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HHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo ¢u3nke Ha YpOBHE OCHOBHOTO 00ImIero oOpa3oBaHMsI COCTaBJICHAa Ha OCHOBE
MOJIOKEHUH U TpeOOBAHUN K pe3yiabTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTelbHON
nporpammel, nipeactaBieHHbIx B PI'OC 00O, a Takxke ¢ yuéroM (denepanbHoi pabodeil mporpaMmMbl
Bocriutanus v Konuenimu npenonaBanus yueOHoro npeamera «Pu3nkay.

Copepxanue mnporpaMMmbl 1o (U3MKE HAmpaBleHO Ha (POPMHUPOBAHUE ECTECTBEHHOHAYYHOMU
IPaMOTHOCTH OOYYalOMIMXCS W OpraHu3aluio U3ydeHus (U3MKM Ha JAeATENbHOCTHOW oOcHOBe. B
nporpaMMe 1o (U3MKEe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO MpeaMeTa B peaju3anuu TpeOOBaHHA
OI'OC OOO K MIaHUPYEeMBIM JIMYHOCTHBIM W METalpPEeIMETHBIM pe3yjbTaTaM OOYYEHHs, a TaKKe
MEXIPEIMETHBIE CBS3U €CTECTBEHHOHAYUYHBIX Y4E€OHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHMUs.

[IporpamMma no ¢u3mke ycraHaBIMBaeT pacnpezesieHne yueOHoro Marepuana 1o rojgam ooy4eHus
(mo kjaccam), mpeuiaraeT NPUMEPHYIO IOCIIEOBATEIbHOCTh U3YYEHMs] TEM, OCHOBAHHYIO Ha JIOTHUKE
Pa3BUTHUA MIPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaroMXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ IENbIO OKAa3aHHUS METOAWYECKON IOMOIIM YYHUTEIO B
co31aHuu pabouelt mporpaMMsl 1o y4eOHOMY MPEIMETY.

dusnka SBISAETCA CHUCTEMOOOPA3YIOIMIMM JJIsl €CTECTBEHHOHAYYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3NYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBIICHUI, U3y4aeMbIX XUMHUEH, OMOTIOTHEH,
acTpoHOMHEH W (Qu3ndeckold reorpaduell, BHOCHT BKJIAJ, B €CTECTBEHHOHAYYHYIO KapTHHY MUDPA,
MIPEIOCTaBIIAET Haubosee sicHble 00pa3libl MPUMEHEHHUsI HayYHOTO METOJia MO3HAHUS, TO €CTh Crocoda
MIOJIy4€HUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opna w3 TaBHBIX 33/1a4 (GU3HUECKOro 00pa30BaHUs B CTPYKTYpe 00IIero o0pa3oBaHusi COCTOUT B
(bopMHPOBaHNY €CTECTBEHHOHAYYHOW I'PaMOTHOCTH M MHTEpEca K HayKe y 00yUJarommuxcsl.

WN3yyenne ¢usmkn Ha  0a30BOM  ypOBHE  MpEAIojiaraeT  OBJIAJEHUE  CIEAYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUMHU €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:!

® HAy4YHO OOBSACHSTH SBIICHMUS,

® OIIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEI0OBaHMS;

® UHTEPHPETHPOBATH JAHHBIE U MCIIOJIb30BaTh HAYUYHbIE JOKA3aTEJIbCTBA JUI MOITYYEHUS
BBIBOJIOB.

Ienu u3ydyenus GU3MKKU Ha YPOBHE OCHOBHOTO 0011ero obpa3oBaHus omnpeneneHsl B Konnenmuun
npenojaBaHus ydyeOHoro mnpenMera «®Pusuka» B 00pa3oBaTelabHBIX oOpranuzanusx Poccuiickoit
denepanuy, peaqu3yoIuX OCHOBHbIE 0011e00pa3oBaTeIbHbIE IPOTrPAMMBI, YTBEP)KIEHHON pelIeHneM
Konnernn Munuctepcra npocsemienust Poccuiickoit @eaepanuu (mpotokos oT 3 aexadpst 2019 r. Ne
[TK4BH).

Henu usyvyenus ¢pusuku:

e npuoOpeTeHHe HMHTEpeca M CTPeMJICHHMsS OOydYarolIMXCs K HAyYHOMY M3YYEHHUIO MPHUPOJIB,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE NPEJCTABICHUN O HAYYHOM METO/IE MO3HAHUS U (OPMUPOBAHHE UCCIIEIOBATEIBCKOTO
OTHOIICHHS K OKPYKAIOIINM SIBIICHHSIM;

e (opMHUpOBaHME HAYYHOTO MUPOBO33PEHMS KaK pe3ysbTaTa H3y4eHHs OCHOB CTPOSHHS MaTepUu
1 (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHue npeAcTaBICHUN O POIM (PU3MKU A Pa3BUTHS IPYTMX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH;

® pa3BHUTHE MPEJCTABICHUI O BOZMOXKHBIX cdepax Oynymieil npodeccnoHaIbHON AesITeIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JAJIbHEHIIEMY O0yYEHHIO B TOM HallpaBJICHUH.

JlocTukeHne 3TUX Lieeil mporpamMmsl o (HU3MKe HA YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
o0ecreynBaeTcs pelIeHueM CIeIyoIuX 3a4ay:

e MpuoOpeTeHHe 3HAHUN O IUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHMYECKUX, TEIUIOBBIX,

ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHHe YMEHUH ONHCHIBATh U OOBACHATH (PU3MUYECKHE SBJICHUS C HCIOJIb30BAHUEM
MOJyYEHHBIX 3HAHUI;



® OCBOCHHE METOJIOB PEIICHHUsS MPOCTEHIINX PACUETHBIX 3a7ad C UCHOIb30BaHUEM (U3HUECKUX
MOJIeTIel, TBOPUECKUX M MPAKTUKOOPHUEHTUPOBAHHBIX 3a7a4;
® Dpa3BUTHEC YMEHUH HAOIIOAATh MPHUPOJTHBIC SBICHUS W BBHINOJHATH OIBITHI, J1TAOOpaTOPHBIC
paboThI U IKCIIEPUMEHTAIBHBIE UCCIICAOBAHUS C UCTIONB30BAHUEM H3MEPUTEIHHBIX MPHUOOPOB;
® OCBOCHHE MPUEMOB pabOTHI ¢ HH(pOpMaIHel (GU3MIECKOTO COJEPKAHUS, BKITIOYast HH()OpMAIIio
O COBPEMEHHBIX JIOCTIKCHHUAX (PU3UKH, aHAIN3 U KPUTHIECKOE OIICHUBaHUE WH(OPMAIIHH;
® 3HAKOMCTBO cO cdepamu NPOPECCHOHATHHON AEATEILHOCTH, CBSA3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHIX (PU3HUECKON HAYKH.
Ha u3zyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O 00IIIET0 0Opa30BaHUs OTBOIUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeq0), B 8 Kitacce — 68 yacoB (2 yaca B HeJen0), B 9 kiacce
— 102 yaca 3 yaca B HEJIEIIO0).

[Ipemiaraemelii B mporpamMme 1O (QHU3UKE MEPEeYeHb JIAOOPATOPHBIX PAOOT M OIBITOB HOCHUT
PEKOMEHAATENbHBIM XapakTep, YUUTeNb JeJIaeT BbIOOp IPOBEAEHUS J1a0OpaTOpHBIX padoT U ONIBITOB C
y4€TOM MHAMBHIYAJIbHBIX OCOOEHHOCTEH OOy4YaroluXcsl, CIHCKAa SKCIEPUMEHTANIbHBIX 3a/laHui,
IIpeularaéMblX B paMKax OCHOBHOI'O T'OCY/IapCTBEHHOI'0 SK3aMeHa 110 (pusmke.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Pasznen 1. ®usuka u e€ poJib B NO3HAHNM OKPYKAIOIIEro MUpA.

®duznka — HayKka o npupoae. SABiaeHus npupoasl. PU3NUecKue sIBJICHUSA: MEXaHUYECKUE, TEIIOBbIE,
3JEKTPUUYECKHE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3mepenne pusndeckux BenuunH. Gusndeckue npudopsl. [lorpemnocts
n3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULI.

Kak ¢usuka u apyrue ecrecTBeHHbIE HayKH H3ydaloT NpUpoly. EcTecTBeHHOHAy4YHBIH METOJ
MO3HAHUs: HaOIIOJeHNE, MOCTAHOBKA HAyYHOTO BOIIPOCA, BBIIBMIKEHHE THUIOTE3, JKCICPUMEHT II0
MIPOBEPKE TUIOTe3, 00BsACHEHUE HabMo1aeMoro siBjeHus. Onucanue Gu3nueckux siBICHUN ¢ TOMOIIbIO
MOJCIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TeIUIOBBIC, FJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usnueckue NpudOPHI U MPOIeIypa MPSIMBIX U3MEPEHUN aHaJIOTOBBIM U LIUPPOBBIM IPUOOPOM.

Jlabopamopuvie pabomsl u onvimol.

Omnpenenenre UEHBI JeNIeHUs MIKAIbl K3MEPUTEIHLHOTO MpHbopa.

N3mepenue paccTossHUN.

N3mepenne o0bEMa )KUIAKOCTH M TBEPIOTO Tea.

Ornpezenenue pa3MepoB MajbIX TeJ.

N3mepenne Temneparypsl Mpy MOMOIIHU KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.
[IpoBenenue uccnenoBanus MO MNPOBEPKE TMIIOTE3bI: JAIBHOCTH MOJETA IIApUKA, MYHIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BHICOTA MTYCKa.

Pa3znen 2. [lepBoHayaibHbIe CBEJEHUS 0 CTPOCHHUHU BellleCTBA.

CrtpoeHue BelmiecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl. OMbBITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEIIECTBA.

JIBxenue vactuil BemecTBa. CBsi3b CKOPOCTH JIBKEHUS YaCTHI[ C TeMIiepaTypoil. bpoyHoBckoe
neuxkenue, 1uddys3us. BzanmoaelicTBre 4acTuIl BEIIeCTBA: MPUTSHKEHNE U OTTAIKMBaHHE.

ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH W TBEPHABIX (KPUCTAJUTMUYECKHUX )
Ten. B3auMocBA3p MeXay CBOMCTBAaMHM BEHIECTB B pa3HBIX AarperaTHbIX COCTOSIHUSIX U MX
ATOMHOMOJIEKYJISIPHBIM CTpoeHHEM. OCOOEHHOCTH arperaTHbIX COCTOSIHHI BOJIBI.

Hemoncmpayuu.

1. HabmtoneHue OpOyHOBCKOTO JIBUKEHUSI.

2. HaGmopenue nuddysun.

3. HabGmronenue siBeHUN, OOBSICHSAIOMUXCSA TPUTSHKEHUEM WITH OTTAJIKMBAHWEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomsl u onsimol.

1. Oruenka quamerpa aToMa METOJOM PsIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OnwITHl IO HAOJIOICHUIO TETNIOBOTO PACIIIUPEHHUS Ta30B.

3. OmnbITBl IO OOHAPYKEHUIO ACHCTBUSI CUIT MOJIEKYISIPHOTO MPUTSIKEHUS.

Pasznen 3. /IBu:kenune u B3auMojieiicTBue TeJl.

Mexanunueckoe aBuxkeHue. PaBHOMepHOoe M HepaBHOMepHoe aBuxkeHue. Ckopoctb. Cpeanss
CKOPOCTB IPU HEPABHOMEPHOM JIBIKCHUH. Pacuér myTn u BpeMeHH JIBIKCHHS.

SIBnenue uHepuuu. 3aKOH MHEpUMU. B3aumojeicTBHE Tell Kak MPUYMHA U3MEHEHHUS CKOPOCTH
NBIWKEHUs Ten. Macca kak Mepa WHEpTHOCTH Tena. [lmoTHocTh BemecTtBa. CBsi3b TJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BEMA BEIecTBa.

Cwuta kak XxapakTepucTuka B3aumMoaecTsus Ten. Cuiia ynpyroctu u 3akoH ['yka. 3mepenue cuibt
C TIOMOIIBIO AUHAMOMETpa. fIBleHHe TATOTEeHUs U cuiia TskecTu. Cuia TSHKECTH Ha JAPYTUX IJIaHeTax.
Bec tena. HeBecomocth. CioxkeHue Cuil, HAIIPABJICHHBIX MO OJHOW MpsiMOil. PaBHOAEHCTBYIOIIAsT CHII.
Cuna tpenusi. TpeHue CKOJbKEHUs U TPeHUE MoKosl. TpeHue B Mpupojie U TEXHUKE.

Hemoncmpayuu.

1. HaOmroneHne MEXaHUYECKOTO JIBHKEHUS TeTa.

ouhkwnNeE
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N3mepenne CKkopoCTH IPSIMOJIMHEUHOIO IBUKEHHUS.
HaGnroneHue siBieHUs: HHEPLUU.

Habnronenne u3MeHeHus! CKOPOCTH MTPU B3aUMOJICHCTBUU Tedl.
CpaBHeHHE Macc 110 B3aUMOJICHCTBUIO TEIl.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOU MPSMOH.

JIaﬁopamoprle padomut u onvimol.

1.

w

OmnpeneneHue CKOPOCTH PABHOMEPHOI'O JBM)KEHHUS (IIapuka B IKUJAKOCTH, MOJENHU
AJEKTPUUYECKOTO aBTOMOOUIIS U TaK J1ajiee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHsI OpycKa WM HIapuKa 110 HAKIIOHHOM IJIOCKOCTH.
Onpenenenye MIOTHOCTU TBEPIOTO TeENA.

OmnbIThl, JEMOHCTPUPYIOIIME 3aBHUCUMOCTh pacTskeHHs (nedopMmanuu) MPYXKHHBI OT
IIPUIIOKEHHOHN CHUIIBL.

OnbITH, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBXKEHUS OT Beca TeJla U Xapakrepa
COIPUKACAIOLIUXCS IOBEPXHOCTEN.

Pa3znen 4. /laBiienne TBEPABIX TeJ, sKMAKOCTE U ra3oB.

HaBnenue. CriocoObl yMEHBIICHUSI M yBEJIMYEHUs JaBieHUs. [laBneHue rasza. 3aBUCUMOCTH
JaBJICHUA Ta3a 0T 00bEMa, Temrepatypsl. [lepenaua naBienus TBEPILIMH TEJIaMU, KUAKOCTSIMHU U ra3aMH.
3akon [lackamsa. [lHeBMaTWyeckue MamIMHBL. 3aBUCUMOCTH MJABICHHUS JKUIKOCTH OT TIyOHHBI.
I'unpocratuueckuii mapanokce. CooOmiaromuecs cocyabl. ['uapaBindeckie MeXaHU3MbI.

Atmocdepa 3emnu u atmMocdepHoe naBiaeHue. [IpudnHbI CylecTBOBaHMS BO3AYIIHON 000JIOYKH
3emmu. Onbit Toppuuennu. M3mepenue armochepHOro AaBleHUS. 3aBUCUMOCTb aTMOC(hEpHOro
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A1 u3MepeHus: arMocepHOro AaBJICHUS.

JleiicTBHE XUAKOCTU M raza Ha MOTrpy:kEHHOE B HUX TeJo. BeITankuBaromas (apxumenoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTH JIaBJICHUS ra3a OT TEMIIEPATYPHI.

2. Ilepemaya naBieHUS KUIKOCTHIO U ra30M.

3. Coobmaronyecs Cocy/sl.

4. T'mppaBinueckuii nmpecc.

5. IlposiBnenue aeiicTBUsS aTMOC(EPHOTO IaBICHUSI.

6. 3aBUCHUMOCTH BBITAIKHBAIOMICH CHJIBI OT 00BEMa MOTPYXKEHHON YacTH Tela W TUIOTHOCTH
KUAJIKOCTH.

7. PaBeHCTBO BBITAJIKHMBAIONICH CUJIbI BECY BBITECHEHHOMN KUIKOCTH.

8. VYciioBHe maBaHus TeN: IJIaBaHUE WM MOTPYKEHHE TEI B 3aBUCHUMOCTH OT COOTHOUIEHUS
IUIOTHOCTEU TE€JIa U KUJIKOCTH.

Jlabopamopuvie pabomsl u onsimol.

1. HccnemoBaHue 3aBUCHMOCTH Beca Tela B BOAE OT 00bEMa MOTPY:KEHHOW B JKUIKOCTh 4acTU
Tena.

2. OmnpeneneHue BHITAIKMBAIONICH CUIIBI, IEUCTBYIONIEH HA TENO, MOTPYKEHHOE B KUJIKOCTbD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHJIbI, JEHCTBYIOIIEH HA TEJIO B >KUAKOCTH, OT
MAcCCHhI TeJIa.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKMBAIOIIECH CHUJIbI, JEHCTBYIONIEH Ha TEJNO B
KHUJKOCTH, OT 00BEMA MOTPY>KEHHOM B KUIKOCTh YaCTH TEJA U OT MJIIOTHOCTU KHUAKOCTH.

5. KoncTpyunpoBanue apeoMerpa WIHM KOHCTPYMPOBAHHME JIOJAKM H  ONpeaesieHHe €€

Irpy30I10ABbEMHOCTH.

Pa3nea 5. PaGora m MOIIHOCTD. JHEprus.

Mexanunyeckas padora. MOIIHOCTS.

[IpocTeie MeXaHU3MBI: pbIYar, OJIOK, HAKIOHHAs TUIOCKOCTh. [IpaBWIIO paBHOBECHs pbIYara.
[IpuMeHneHnne mpaBwmiia paBHOBeCHsI pbryara K O0ky. «3omotoe mpaBuio» Mmexanuku. KIIJ mpocTeix
MCXaHHU3MOB. HpOCTBIe MCXaHU3MBbI B 6LITy 1 TCXHHUKEC.

Mexannueckasi sHeprusi. Kunetnueckast u noteHuanbHas sHeprus. [IpeBparienue ogHoro Buaa
MEXaHUUYECKON 3HEPTUHU B APYroil. 3aKOH COXpaHEHUs PHEPTUH B MEXAHUKE.



Jemoncmpayuu.

1. Tlpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenuie pabOThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBH)KEHUU TeJa 10 TOPU3OHTAIBHOM
IIOBEPXHOCTH.

2. HccnenoBanue ycioBUi paBHOBECHS pblyara.

3. Hsmepenue KIIJl HaKIOHHOM IIIOCKOCTH.

4. H3zydeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTUU.
8 KVIACC

Pa3nen 6. TensioBLIe AIBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJCKYJISIPHO-KMHETHYECKON TEOpHH CTPOCHHUs BemiecTBa. Macca u
pa3Mepbl  aTOMOB M MOJeKyd.  OmnbIThl,  MOATBEPXKAAIOIIME  OCHOBHBIE  MOJIOXKECHHS
MOJIEKYJIIPHOKMHETUYECKON TEOPHUH.

Mopenu TBEPAOTO, >KUIKOTO M Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrtainmuyeckue u
amop¢ubie Tena. OObSICHEHHE CBOWCTB Ta30B, >KUIKOCTEH M TBEPIABIX TeI HAa OCHOBE MOJOXKEHHIM
MOJICKYJIIPHO-KUHETUUECKOU Teopun. CMaunBaHKe U KallWUISIPHBIC SIBJICHUA. TemioBoe paciimpeHue u
cKaTHe.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMKEHUS 4yacTull. BHyTpeHHss
sHeprus. CriocoObl U3MEHEHMsI BHYTPEHHEW SHEpruu: TeIulonepenadya W coBeplieHHe paboThl. Bumbl
TEIUIONIEPEeIauu: TEIJIOMPOBOHOCTb, KOHBEKIIUS, U3IyYCHHE.

KonuuecTBo TemnoTsl. Y aenbHas TEIUIOEMKOCTD BelllecTBa. Terioo0MeH U TEIIOBOE PaBHOBECHE.
VYpaBuenue teruioBoro Oananca. [InmaBrneHue u OTBepAeBaHHE KPUCTAUIMYECKUX BEIIECTB. Y IeTbHAS
teriota miasneHus. [lapooOpa3oBanme u konaeHcanus. Vcnapenue. Kumenue. YaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHHUS.

BnaxxnocTs Bo3ayXa.

DHeprus ToIMBa. Y IeibHas TEMI0Ta CrOpaHuUs.

[Mpunnmne! padoTs! TernoBbix apurateneid KIIJ TemmoBoro asuratens. TersoBble ABUTATETN U
3alIUTa OKPYKaIOIIEeH Cpeibl.

3aKOH COXpaHEHUs U NMPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Jlemoncmpayuu.

Habmtoienne 6poyHOBCKOTO IBUYKEHUSI.
Ha6mronenue auddysun.
Habmoienue sBjaeHni cMauMBaHUs U KaMWUTSIPHBIX SBICHUH.
HaGmronenune TenioBoro pacuimpeHust Te.
W3meHeHue gaBieHus ra3a npyu U3MEHEHUH 00bEMa U HarpeBaHUH WIIN OXJIAXKICHHUH.
[IpaBuna u3amepeHus TeMIepaTypsl.
Bunael Terionepenayu.
OxmnaxaeHre Ipy COBEPIICHHH PabOTHI.
HarpeBanue npu coBepiiieHnn padOThl BHEIITHUMU CHUIIAMH.
. CpaBHEHME TEIIIOEMKOCTEN Pa3IMYHBIX BELIECTB.
. Habmronenue xurenwus.
. HabmroieHne mocTossHCTBA TeMIEpaTyphl MPH TIABJICHHH.
13. Moaenu TEeIIOBLIX ABUTATEIIEH.
Jlabopamopuvie pabomol u onvimol.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYIISIPHOTO TIPUTSKEHUSI.
OMBITHI 11O BBIPANTMBAHUIO KPHUCTAUIOB IOBAPEHHOM COJIM WIIHM caxapa.
OnbITHI 1O HAOTIOEHHUIO TETIOBOTO PACIIMPEHHMSI TA30B, JKUIKOCTEH U TBEPABIX TEI.
Omnpenenenue AaBieHUs BO3yXa B OajUIOHE MIMTPHIIA.
OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD IaBJICHUS BO3/IyXa OT €ro 00bhEMa U HarpeBaHUs WIN
OXJIQXKICHMUS.
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6. IlpoBepka rumoTe3bl IMHEHHOM 3aBHCUMOCTH JJTUHBI CTOJIOMKA XKHUIKOCTH B TEPMOMETPHUECKON
TpyOKe OT TeMIiepaTyphl.
7. HabmoneHue M3MEHEHUsI BHYTPEHHEH SHEPrUM Tela B pe3yibTaTe TEIUIONepeaayn U padoTh
BHEIIHUX CHUIIL.
HccnenoBanue siBICHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOHON M TOpsiueii BOBI.
9. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOAOH IpPU TEIUIOOOMEHE C HarpeTbiM
METaJUIMYECKUM LIUIMHAPOM.

10. OmnpenencHue yaeabHOU TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca uCrapeHusl.

12. OnpeneneHrie OTHOCUTENBHON BIAKHOCTH BO3IyXa.

13. Onpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3nesa 7. DiiekTpuyeckue 1 MATHUTHbBIE SIBJICHHS.

Onexrpuszanus Teil. JIBa poaa 3JeKTpUUECKUX 3apsAoB. BzauMonelcTBue 3apsHKEHHBIX TEIl. 3aKOH
Kynona (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJI OT BEIWYMHBI 3apsAI0B U PACCTOSHUS
MEXy TeJIaMu).

Onextpuueckoe 1mosie. Hampsok€HHOCTH  anekTpuyeckoro mousid. [IpuHIuMn —cynepno3unuu
UIEKTPUUYECKUX O0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekrpuyeckux 3apsaaoB. DJIeMEHTapHbIA 3nekTpuyeckuil 3apsa. CTpoeHue artoma.
IIpoBOAHMKY M TUANEKTPUKH. 3AKOH COXPAHEHMsI AIIEKTPUYECKOTO 3apsia.

DNEeKTPUUECKUN TOK. YCIIOBUS CYIIECTBOBAHUS 3JEKTPUUECKOI0 TOKA. VICTOUHMKU MOCTOSIHHOTO
ToKa. JIeHCTBUSI 3JIEKTPUYECKOrO TOKa (TEMIOBOE, XUMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKUH TOK B
KUJKOCTSAX U ras3ax.

Onexrpuueckas nens. Cuila Toka. DieKTpuueckoe HampsbkeHue. CONpOTHUBIIEHHE ITPOBOIHMKA.
VY nenpHOE conpoTuBIIeHUE BellecTBa. 3akoH OMa /1715 yuacTka nenu. [locnenoBarenbHoe U apajiebHOe
COEMHEHHE ITPOBOJHUKOB.

Pabota m MOIIHOCTH 3JEKTpUYecKoro Toka. 3akoH Jlxoyms—JIeHna. DneKTpuuecKkue Iend U
NOTpPeOUTENH IEKTPUIECKOM sHeprun B ObITY. KOopoTKoe 3aMbIkaHMe.

[TocTostHHBIE MarHuTHL. B3auMopeicTBuEe MMOCTOSIHHBIX MarHUTOB. MaruutHoe nosje. Marautaoe
noJie 3eMJIM ¥ €r0 3HAa4eHHE Ul KU3HM Ha 3emuie. OnbIT Opcrena. MarHutHoe 1ose 31eKTpUYECKOTO
ToKa. [IppuMeHeHne IeKTPOMarHuTOB B TeXHUKE. JIeMCTBME MAarHUTHOTO MOJIsI HA IIPOBOJHUK C TOKOM.
DNeKTpOoABUTaTENb TOCTOSTHHOIO TOKA. Mcronp30BaHue JIEKTPOIBUTaTENIEH B TEXHUYECKUX YCTPONCTBAX
Y Ha TPaHCIOpTE.

OneiTel @apanes. SBnenue 3nekTpoMarHuTHONM MHAYKUMU. [IpaBuio Jlenuma. DnexrporenepaTop.
CriocoObl TOJTy4EHUsI DICKTPUUYECKON SHEPrHH. DJIEKTPOCTAHIIMM HAa BO300OHOBISIEMBIX HMCTOYHUKAX
JHEPTHUH.

Jemoncmpayuu.

OnexTpusanus Tell.
JIBa poJia 2IIEKTPUYECKUX 3aps0B M B3aNMOJEHCTBHE 3apsKEHHBIX TEll.
Y CTpoHUCTBO U IEHCTBHE AIEKTPOCKONA.
OnexTpocTaTUuecKas HHAYKIHS.
3aKOH COXpaHEHUs IIEKTPUUECKUX 3apsI0B.
[IpoBOIHMKY U AUDIIEKTPUKHU.
MopennpoBaHue CUIOBBIX JIMHHUM 3JIEKTPUYECKOTO MOJIS.
HcToYHMKH TOCTOSTHHOTO TOKA.
JIercTBUA 2IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUHN TOK B )KHIKOCTH.
. 'a30BbIi pa3ps.
12. I3mepeHure CHIIbl TOKa aMIIEPMETPOM.
13. M3Mepenue 3JIeKTpUYECKOro HApPsKEHNs BOJIBTMETPOM.
14. Peocrat U Mara3uH CONPOTUBIICHUH.
15. B3aumoeicTBHE MOCTOSTHHBIX MAarHUTOB.
16. MozaenpoBanre HEBO3MOKHOCTH pa3I€JICHUs IIOJIFOCOB MarHUTaA.
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17. MonenpoBaHUE MarHUTHBIX M0JIEH TOCTOSHHBIX MarHUTOB.
18. OnbIT Dpcrena.
19. MaruuTtHOE 1oJie TOKa. DJIEKTPOMAarHuT.
20. JlelicTBME MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.
21. DIIEKTPOIBUraTEIIb IOCTOSHHOTO TOKA.
22. UccnenoBanue sIBJICHUS 3JEKTPOMATHUTHON UHYKLIHH.
23. OnbiThl Dapajes.
24. 3aBUCUMOCTb HaIIPABJICHUSI UHAYKLHOHHOI'O TOKA OT YCJIOBHUM €0 BO3HUKHOBEHUS.
25. DaeKTporeHepaTop MOCTOSIHHOTO TOKaA.
Jlabopamopuvie pabomul u onvimol.
OnbIThI 10 HAOTIOECHUIO SJIEKTPU3ALUH Tl HHAYKIMEH U IPH CONPUKOCHOBEHUH.
HccenenoBanue neicTBUS AIEKTPUUECKOTO T10JI HAa IIPOBOJHUKHU U AUDJICKTPUKHU.
COopka u mpoBepKa padOoThI 3JIEKTPUUECKOH IETH MTOCTOSHHOTO TOKA.
W3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u peryampoBaHue HapsHKEHUS.
HccnegoBanue 3aBUCHUMOCTH CHIIBI TOKA, WAYLIErO 4Yepe3 pPEe3UCTOp, OT COMPOTUBICHUS
pe3UCTOpa U HAIPSLKEHMS Ha PE3UCTOpeE.
7. OmnbIThl, AIEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUYECKOIO CONPOTUBIICHUS MPOBOAHUKA OT
€ro JUIMHBI, IUIOLIAIH MOIIEPEYHOr0 CEYEHHsI U MaTepuraa.
8. IlpoBepka mnpaBuia CIOXKEHUS HANPSHKEHUH MPU IOCIECIO0BATEIbHOM COEIMHEHUU JIBYX
PE3UCTOPOB.
9. IIpoBepka npaBuiia sl CUIIbI TOKA IIPU NapajuIeIbHOM COEIMHEHUH PE3UCTOPOB.
10. Ompenenennie pabOTHI AIEKTPUIECKOTO TOKA, HIYILETO Yepe3 Pe3UCTop.
11. OmnpenieneHrie MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIEMON Ha PE3UCTOPE.
12. VccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JIAaMIIOUKY, OT HaIllps)KEHUs Ha HE.
13. Onpenenenne KIIJ[ narpeBatens.
14. NccnenoBaHue MarHUTHOTO B3aMMOJEHCTBHS IOCTOSTHHBIX MarHUTOB.
15. V3y4yeHre MarHuTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB MIPU UX OOBbEIMHEHUH U Pa3IeIICHUN.
16. HccnenoBanue qENCTBUA DJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
17. OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKU C TOKOM U MarHuTa
OT CHJIBI TOKA W HAIIPABJICHUs TOKA B KaTYIIIKE.
18. N3y4yeHue neicTBUS MAarHUTHOTO I10JISI HA IPOBOJHUK C TOKOM.
19. KoHcTpynpoBaHue 1 u3yueHue padoThl AIEKTPOABUTATENS.
20. N3mepenue KII/I anexkTpoaBurareabHON yCTaHOBKH.
21. OnbITHI IO UCCIEA0BAHUIO SIBICHUS 3JI€KTPOMAarHUTHON MHIYKIIMU: UCCIIEJOBaHHE U3MEHEHUN
3HAUEHUS U HAIIPaBJIICHUs NHIYKIIMOHHOTO TOKA.
9 KJIACC
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Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexannueckoe JaBmkeHHe. MarepuanpHas Touka. Cucrtema otrcdy€ra. OTHOCUTENBHOCTH
MEXaHMUYECKOT0 IBKEHU. PaBHOMEpHOE NpAMONIMHENHOE IBHXeHNE. HepaBHOMEpHOE NpsSMOIMHENHOE
nBukenue. CpeHsisi © MTHOBEHHAs: CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBHXKEHUU.

Yckopenue. PaBHOyckopeHHOe mpsMoinHelHoe naBikeHue. CBoOogHoe maneHue. ONbITHI
lNannnes.

PaBHOMepHOE 1BMXKEHHE MO OKpYXHOCTHU. Ilepuon u vactora oOpamienus. JIuHeiiHas u yrioBas
ckopocTH. LleHTpocTpeMHuTENbEHOE YCKOPEHHUE.

IlepBbit 3akoH HeroTroHa. Bropou 3axkoH Herorona. Tperuit 3akon Herorona. IlpuHiun
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpeHUs CKOJIbKEHHUS, CUJIa TPEHUS MTOKOsI, IpYyTrue
BH/IbI TPCHHUS.

Cuna TsHKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHA. YCKOpeHHE CBOOOAHOro majaeHus. [IBrkeHue
ma”eT Bokpyr Connua. [lepBas kocmuueckast ckopocTb. HeBecoMOCTh U eperpysKHu.



PaBHOBecue matepuanbHOW TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tenma ¢
3aKpEIUIEHHON OChIO BpaiieHuss. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. I3smeHenune nMiyibsca. MiMmynbe cuibl. 3aKOH COXpaHEHUs! UMITyJbca. PeakTuBHOE
I BUKCHHUE.

Mexanudeckasi pabota 1 MOIIHOCTh. PaboTa cuil TskecTH, ynpyroctH, TpeHus. CBs3b SJHEPTUU U
pa0otsl. [ToTeHanpHas sHeprus Tena, HOJHATOr0 HaJl MOBEPXHOCThIO 3eMild. [loTeHnnanbHas sHeprus
ckaroil npyxunbl. Kunetnueckas sHeprus. Teopema O KMHETMUYECKOH SHEpPruu. 3aKOH COXpPAaHEHHS
MEXaHUYECKON SHEPIHH.

Jemoncmpayuu.

1. HaOmroneHue MEXaHU4YECKOro IBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE ITyTeH U TPAEKTOPHUM JBUKEHHS OJJHOTO U TOT'O YK€ TeJIa OTHOCUTENIBHO Pa3HbIX TEI
OTCYETa.

3. H3mepeHune CKOpOCTH U YCKOPEHUS IIPSIMOJIMHEMHOTO IBUKCHMUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JBUKCHUS.

5. HaOnromenue MBMKEHHUS Tela 1O OKPYKHOCTH.

6. HalGmroneHne MexaHUYECKHX SIBIICHUH, TPOUCXOSIINX B cucTeMe oTcuéra «Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCHUTENILHO KaOUHETa (PU3UKH.

7. 3aBHUCHUMOCTb YCKOPEHUS TeJla OT MacChl Tela U AEHCTBYIOLIEH Ha HErO CUJIBI.

8. HabmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUY TE.

9. H3meHeHue Beca Tena IpyU yCKOPEHHOM JIBUKEHHH.

10. Ilepenaya umIrysbca pu B3auMOIEHCTBUU TEIL.

11. IlpeoOpa3oBaHus SHEPTHH TPU B3AUMOJICHCTBUH TEJI.

12. CoxpaHeHue UMIyibca IPU HEYIPYTOM B3aUMOAECHCTBUM.

13. CoxpaHenue uMnysbca Ipu abCOIIOTHO YIIPYrOM B3aUMOJEHCTBUY.

14. HaGnroieHue peakTUBHOTO JIBUKCHUSI.

15. CoxpaHeHne MeXaHU4YeCKOM SHEPrHH MPU CBOOOTHOM Ma/ICHUH.

16. CoxpaHeHue MEXaHN4YEeCKOW SHEPTUH MPU JBHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopuvie padomol u onvimul.

1. KoncTtpyupoBaHue TpakTa s pa3roHa U JaJIbHEMIIEr0 paBHOMEPHOTO ABMKEHUS IAPUKaA WIH
TEIIEKKH.

2. OrmpeneneHue cpeHel CKOPOCTU CKOJIbKEHUS OpyCcKa WM JIBM)KEHUS IapHKa 10 HaKJIOHHOM
IIJIOCKOCTH.

3. OmnpeneneHue yCKOpEHHUs Tela IPU paBHOYCKOPEHHOM JABH)KEHUH N0 HAKJIOHHOM TUIOCKOCTH.

4. UccnenoBaHue 3aBHCHUMOCTH IYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM JIBUJKEHUU 0e€3
HayaJIbHOU CKOPOCTH.

5. IlpoBepka rumoresbl: €ciu NpU PaBHOYCKOPEHHOM JABM)KEHUU 0€3 HauyaJbHOW CKOPOCTH IYTH
OTHOCATCS KaK PsiJi HEYETHBIX YUCEII, TO COOTBETCTBYIOIIHUE IPOMEKYTKH BPEMEHHU OJUHAKOBBI.

6. HccnenoBaHne 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO JIABJICHMUS.

7. Omnpenenenue K03(pPULMEHTA TPEHUS CKOIbKEHHS.

8. OrmpeneneHne KECTKOCTU MPYKUHBI.

9. Omnpeznenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBHKEHHH Teja MO0 TOPU30HTAIBHOM
IIOBEPXHOCTHU.

10. Onpenienenrie pabOTHI CUITBI YIIPYTOCTH IIPU MOIBEME IPy3a C UCIOJIb30BAHUEM HETIOBUKHOTO
Y TIOJIBMSKHOTO OJIOKOB.

11. 3y4yeHune 3aK0HA COXPAHEHUS SHEPTUU.

Paznen 9. Mexanndeckue Koj1e0aHusA H BOJHBI.

KonebatenpHoe aBuxenne. OCHOBHBIC XapaKTEPUCTUKHU KOJIEOAHUMN: TIEPHO/T, YaCTOTa, aMITUTY/1a.
MatemaTtuueckuil U Ipy>KMHHBIN MasTHUKH. [IpeBpaiiieHue sHeprun npu KoiaedaTeIbHOM JABIKECHUU.

3aryxatomue kojaebanus. BeiHyx)aeHHbIe Kosiebanus. Pesonanc. Mexanndeckue BosiHbl. CBOMCTBA
MCXAHUYCCKHUX BOJIH. HpOI[OJIBHbIe nu nonepeqHHe BOJIHBI. HJII/IHa BOJIHBI H# CKOpOCTB eé
pacrpocTpaneHus. MexaHu4ecKre BOJTHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJTHEI.

3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. THGPa3BYK U yIbTPa3BYK.



Jemoncmpayuu.
Hab6mronenue konebanuii Tes moa 1eHCTBHEM CHIIBI TSHKECTH M CHITBI YITPYTOCTH.
Habmtonenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmoienue BeIHYX/IEHHBIX KOJIe0aHUIl U pe30HaHCca.
PacnipocTpanenne npogoiabHbIX U TONEPEYHBIX BOIH (HA MOJEIH).
Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI.
AKYCTHYECKHI pe30HaHC.
JIaﬁopamoprle padomout u onvimol.
Omnpenenenre 4acToThl U Mepuo/ia KoueOaHuil MaTeMaTH4eCKOro MasiTHUKA.
Onpenenenre 4acToThl ¥ Meproia KoueOaHuil IPYKMHHOTO MasTHHKA.
HccnenoBanme 3aBUCUMOCTH NIEPUOIA KOJICOAHHI MOJBEIIEHHOTO K HUTH I'py3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH NIEPUOAA KOJIEOaHUHN NPY>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HE3aBUCUMOCTH MepHoa KojaeOaHui rpy3a, MOJBEIICHHOTO K HUTH, OT MaccChl rpy3a.
OnbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb IEPUOAA KOJIEOAHUH MPYXKUHHOTO MasTHUKA OT
Macchl I'py3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue ycKopeHHsI CBOOOTHOTO MaICHUSI.
Pa3nes 10. Di1eKTpOMarHuTHoOe 1MoJie M 3JIEKTPOMATHUTHbBIE BOJIHBI.
DNEeKTPOMarHuTHOE TMoJie. DJIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[kana 31eKTpOMarHUTHBIX BOJIH. VcII0/Ib30BaHNE AJIEKTPOMArHUTHBIX BOJIH /JIsl COTOBOM CBSI3U.
DnexTpoMarHuTHas npuponaa cBera. CKopocTh cBeTa. BoiHOBbIE CBOCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BoJsHOBBIE CBOICTBA CBETA.
Jlabopamopuusie pabomot u onvimel.
1. H3y4yeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C IOMOIIBI0 MOOMIBHOTO TenedoHa.
Pa3zpnen 11. CBeToBbIe IBJICHUS.
JlyyeBas monenb cBeta. Mcrounuku cseta. [IpsmonnHeliHOe pacnpocTpaHEHUE CBETA. 3aTMEHUS
Connua u Jlynsl. Otpaxenue ceera. [lnockoe 3epkaiio. 3akoH OTpaKE€HUs CBETA.
[Ipenomnienne cBera. 3akoH TMpesnomiieHHs cBera. [lolHOe BHYTpeHHEEe OTpakeHUE CBETa.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOAX.
Jlunza. Xox nyyeit B muHze. OnTudeckas cucrema ¢oToarnmnapara, MUKpPOCKOIia U Tejeckona. I'mas3
Kak ONTHYECKasi CUCTeMa. bIM30pyKoCTh U 1aIbHO30PKOCTb.
Paznoxenne Oemoro cera B cnekTp. OmbiTel HbioToHa. Crlo’keHue CIEKTpaibHBIX IIBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpsiMonuHETHOE paclIpOCTPAHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonyuenne n300pakeHuit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomiienue cBera.
OnTHYecKuil CBETOBO/I.
Xon nydeit B cobuparoieit TuH3e.
Xox JIydell B pacCcenBaroOLIeH JIMH3E.
[Tonmy4yenne n300pakeHUA C TOMOIIBIO JTMH3.
[Tpunmn neiicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOTIA.
10 Monens r1a3a.
11. Pazno>keHue 6enoro cBera B CIEKTp.
12. [lonydeHue 6en0ro cBeTa MpH CI0KEHUHU CBETA Pa3HbIX I[BETOB.
Jlabopamopmuvie padbomul u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yTJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrJja MaJieHusl.
2. H3yueHue xapaKTEpUCTHK U300paKeHUs MpeaAMETa B IIJIOCKOM 3epKaJe.
3. HccnenoBanue 3aBUCUMOCTH yTJla IPEJIOMIIEHUSI CBETOBOIO JIy4a OT yriia MaJeHusl Ha TPaHUIIe
«BO31YX—CTEKJIO».
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4. TlomyuyeHue n300pakeHUH C TOMOIIBI0 COOUPAIOIICH JTMH3BI.

5. Omnpenenenue (HOKYCHOTO PACCTOSIHHS M OTITUYECKON CHUIIBI COOMPAIOIICH JTUH3HI.

6. OnbITH IO PA3JI0KEHHIO OEIOTo CBETa B CHEKTP.

7. OmbIThI 110 BOCIPUATHIO IIBETA MIPEIMETOB MPU UX HAOIIOICEHUHU Yepe3 IIBETOBbIC (DUIBTPHI.

Pa3znen 12. KBanToBble siBJIEHUS.

Onbitel Pezepdopna w mmanerapHas Mojienb atoma. Moxens atroma bopa. HMcmyckanuwe u
IIOTJIOIICHHUE cBeTa aTOMOM. KBaHThI. JIuHEHYaThIe CIIEKTPBI.

PaguoakTtuBHOCTh. Anb(a, Oera- u ramma-usnydeHus. CtpoeHue aToMHOro sjapa. HykionHas
MOJI€Tb aTOMHOTO sifpa. M3otonsl. PagnoaktuBHble peBpaienus. [lepro nomnypacnaga aToMHBIX sIED.

SnepHbie peakiuu. 3aKOHBI COXPAaHEHUS 3apsAI0BOT0 U MACCOBOTO YHCEI. DHEPTHUsl CBSI3U aTOMHBIX
anep. CBs3b Maccel U 3Hepruu. Peakuuu cuntesa u nenenus aaep. Mcrounuku sHeprun CoaHa v 3BE31.

SnepuHas sHepretuka. JleiicTBUs palMOAKTUBHBIX U3TyYEHUI HA KUBbIE OPraHNU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITy4eHUs U MOTJIOIIECHUS.

CrieKTphl pa3HyuHbIX T'a30B.

CrnexTp Bomopo/a.

Habmonnenue TpekoB B kamepe BunbcoHa.

Pabora cuérurka MOHU3UPYIOMINX U3TYyICHHM.

Peructparnus uznydeHus npupoJHbIX MUHEPAIOB U MPOJAYKTOB.

ﬂaﬁopamopnbw padomul u onvimMol.

1. HaGmroeHue CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE YIHEPTHH YaCTHUIIBI 10 TOPMO3HOMY ITYTH (110 poTorpadusim).

3. HM3mepeHue paauoakTUBHOTO (poHa.

IHoBTOPHUTENHbHO-00001IAKO NI MOYJIb.

[ToBTOPUTENEHO-0000IAOINK  MOIY/Ih MpPEIHA3HAYEH JUIs CHUCTEMAaTH3aluu Hu 0000meHus
MIPEIMETHOTO COJIEP>KaHUs U OTIbITA AeSITebHOCTH, MPUOOPETEHHOTO MPH U3YUYEHUHU BCETO Kypca (hU3HUKH,
a Tak)ke JUIsl MMOATOTOBKM K OCHOBHOMY I'OCYAAapCTBEHHOMY 3K3aMEHY MO (U3MKe i 00ydarouiuxcs,
BBIOPABIIUX TOT YUE€OHBIH MpeMeT.

[Ipn u3yyeHUM NaHHOTO MOJIYJS PEATUYIOTCS U CHUCTEMATU3HPYIOTCS BUABI AESITEIbHOCTH, Ha
OCHOBE KOTOpPBIX OOECHEeYMBAETCS JOCTIKEHHE TMPEAMETHBIX U METalpeIMETHBIX I[UIaHUPYEMbIX
pe3ynbTaToB 00y4eHus, POpMHUPYETCs €CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHUE HAayYHBIX METOJ/I0B
WCCIIEIOBaHUS SBJICHUM MPUPOJBI U TEXHHUKH, OBIAJICHUE YMEHHUSIMH OOBICHITH (PU3NUYECKUE SBIICHUS,
MIPUMEHSSI TIOJyYeHHbIE 3HAHUS, PEIaTh 3aJ]a4H, B TOM YHCJIE KAUeCTBEHHBIE U SKCTIEPUMEHTAIIbHBIC.

[IpuHUMNIUAaNBbHO NEATEIBPHOCTHBIA XapaKTep JAHHOTO pasziesia pealiu3yercsl 3a C4E€T TOro, 4To
oOyuaroluecs BhIMOIHSIOT 33/1aHUs, B KOTOPBIX UM IMPEAJIaraercs:

HAa OCHOBE TONYYEHHBIX 3HAHUHM pacro3HaBaTh M HAYYHO OOBSACHATH (DU3HUECKHUE SIBICHUS B
OKpY>Karolllel MpUpo/ie U TOBCETHEBHOM KU3HH;

WCIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBAHMS (PU3NUECKUX SIBICHUH, B TOM YHUCIIE JUISI IPOBEPKHU
THUTIOTE3 U TIOJIYYCHUSI TEOPETUIECKUX BHIBOJIOB;

OOBSICHSITh HAyYHBIE OCHOBBI HanOOJIee BaXKHBIX JOCTHUKCHHI COBPEMEHHBIX TEXHOJOTHH, Halpumep,
MPAKTUYECKOTO HUCIIOJIb30BAHUS PA3IMYHBIX UCTOYHHKOB YHEPIHMHM Ha OCHOBE 3aKOHA MPEBpAILLEHUs U
COXpaHEHHUs BCEX M3BECTHBIX BUJIOB SHEPTUH.

ouhkwnNeE



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuyenune (us3nkn Ha ypoBHE OCHOBHOIO OOLIEro OOpa30BaHUS HAIPABICHO HA JIOCTIDKEHHE

JIMYHOCTHBIX, METAIIPCIAMETHBIX U IPEAMETHBIX 06pa30BaTeJ'IBHBIX PE3YIbTATOB.

B pesynbrare n3ydeHus (GpU3MKU Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUS y 00YYaromIerocs

OyayT chOpMUPOBAHBI CIEAYIOLINE JINYHOCTHBIE PE3YJIbTAThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:

- IPOSIBJICHUE MHTEPECa K HICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3NYECKOM HAyKH;

- LIGHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTb K aKTHUBHOMY YYaCTHIO B OOCY>KICHUH OOIIECTBEHHO 3HAUMMBIX U 3TUYECKUX MTPOOIIEeM,
CBSI3aHHBIX C IPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUIN (PU3UKH;

- OCO3HAHME BAKHOCTHU MOPAIbHO-ITUUYECKHUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCKOro BOCIIMTAHUSA:

- BOCTIPHSITHE 3CTETHYECKUX KaueCTB (PH3MUECKON HAYKU: €€ TAPMOHUYHOTO MTOCTPOSHHSI, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMA:

- OCO3HAHME IICHHOCTH (U3UYECKON HAYKHM KaK MOIIHOTO MHCTPYMEHTA MO3HAHHWS MHUpPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAJKHEHUILIEH COCTABIIAIONIEH KYJIbTYpPBI;

- pa3BUTHE HAYYHOU JTF0003HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON A TENbHOCTH;

5) gopmupoBaHusi KyJbTYPbl 310POBbS U IMOIHOHAJIBLHOIO 0JIATONIOJIYYMS:

- OCO3HaHHE IICHHOCTH Oe3omacHoro oOpas3a JKU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHDE,
BaXHOCTU TMpaBUi O€30MacHOTO TOBEJIEHUS HAa TPAHCIOPTE, Ha JOPOrax, C JJIEKTPUYECKUM U
TEIJIOBBIM 000pPYI0BaHUEM B JIOMAILIHUX YCIOBHUSX;

- cOPMHMPOBAHHOCTh HABBIKA peIIeKCUH, TPU3HAHUE CBOETO MpaBa Ha OLUIMOKY U TaKOr'o JKe MpaBa y
JIPYroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

- AKTHUBHOE Y4YacTHE€ B pEIICHUWH IMpaKTHMYECKHX 3a4ad (B paMKax CeMbH, 00pa30BaTEbHOM
OpraHu3aly, ropoJia, Kpas) TEXHOJIOTHYECKON M COIMabHOW HAaNPaBIECHHOCTH, TPEOYIOLINX B TOM
yucie U PU3NIeCcKnX 3HaAHU;

- HHTEpEC K MPaKTUYECKOMY U3YyUEHUI0 podeccuil, CBA3aHHBIX C (PU3UKOMH;

7) 3K0JI0OTM4YEeCKOT0 BOCTTUTAHUSA:

- OpHUEHTalMs Ha MpUMEHEeHHe (U3MUECKUX 3HAHUU Ui peleHHs 3a7ad B 00JacTH OKpysKarouen
Cpe.ibl, IUNTAHUPOBAHMS IIOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IIOCIIEACTBUN I OKPYXKAIOIIEH Cpeibl;
- OCO3HaHME INI00ATBHOTO XapaKTepa 3KOJIOTUYECKUX NMPOOJIeM U IyTel UX PeIleHus;

8) aganTannu K M3MEHSIOUMMMCH YCJI0OBUSIM CONMAJIBHON ¥ IPUPOIHOM Cpeabl:

- MOTPeOHOCTh BO B3aMMOJAEWUCTBUH TPH BBIIOJIHEHUH HCCIEIOBAHUNA M TPOEKTOB (PU3UUECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM JIPYTHX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO e TEIbHOCTb;

- MoTpeOHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHWM, B TOM uuciie (OpMYIUpOBATH WIEH, MOHATHS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBIICHUSX;

- OCO3HaHME Je(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;

- IUTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUM;

- CTpeMJIEHUE aHAJIM3UPOBaTh U BBISBISATH B3aMMOCBS3H MPUPObI, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIe C UCTIOIb30BaHUEM (PU3NUYECKUX 3HAHUM;

- OLIEHKA CBOMX JICHCTBHH C y4ETOM BIHMSHHMS Ha OKPYKAIOIIYIO CPEAy, BO3MOXKHBIX TNIOOAIBbHBIX
MOCJIEACTBUIA.

METAIIPEIMETHBIE PE3YJIbTATbBI



B pesynpTaTe ocBOEHHUs MporpamMMbl MO (U3HKE HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUS Y
oOyyarorerocst OymyT chopMUPOBaHBI MeTAaNPpeIMeTHBIE Pe3yJIbTAThI, BKIFOUAIOIINE T03HABATEIILHBIC
YHHUBEpCAIbHBIE YYeOHBIC [EHCTBUS, KOMMYHHKATHBHBIC YHHBEpCaJIbHBbIC YyUeOHBIC ICHCTBUS,
pEryIsSTHBHBIC YHHBEPCAIbHBIC yICOHBIC ICHCTBHS.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

Ba3oBble Jjornyeckue aeicTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKN O0BEKTOB (SBJICHHIA);

YCTaHABJIMBATh CYNICCTBEHHBIM MpPHU3HAK KJIACCH(HUKAIIMKA, OCHOBAHUS i OOOOUICHUS W
CpaBHEHUSI,

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTpuBaeMbIX (akTax, MJaHHBIX U
HaAOIIOICHUSX, OTHOCAIINXCS K (PU3UIESCKUM SIBIICHUSIM;

BBISIBIISATh IPUYUHHO-CIICJICTBEHHBIE CBS3H MPU W3YUYEHUH (U3HUYCCKUX SBICHHN M TPOIIECCOB,
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JICAYKTUBHBIX M MHIIYKTUBHBIX YMO3aKIIOUCHUH, BBIIBUTATh
THIOTE36I O B3AaUMOCBSI3SIX (DU3MUSCKUX BEIIMYUH;

CaMOCTOSITENILHO BBIOMpPATh CHOCOO pelieHus y4deOHOW ¢u3nuecKoil 3amayn (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PEIICHHMsI, BEIOOp HanOoJIee MOIXOMISIIETO ¢ YYETOM CaMOCTOSITEIIbHO
BBIJICTICHHBIX KPUTECPHUCB).

Ba3oBrble ucciienoBarelbLCcKue AeiCTBHSA .

HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI NHCTPYMEHT ITIO3HAHMS;

MPOBOJUTH 110 CAMOCTOSITEIIBHO COCTAaBICHHOMY IUIaHY OIBIT, HECIIOKHBIA (U3UIECKHIA
9KCHEPUMEHT, HEOOJIBIIOE UCCIIEA0BAHUE (PU3UUECKOTO SBICHUS;

OLIEHUBAThb Ha IPUMEHUMOCTb U JIOCTOBEPHOCTh HH(POPMALMIO, TMOIYYEHHYIO B XOJe
HCCIIEA0BAHUS WIM SKCIIEPUMEHTA,;

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh OOOOIIEHUS M BBIBOJABI O pe3yjibTaTaM IPOBEAEHHOTO
HaOJI0ICHNUs, OMbITA, UCCIIE0BAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JalibHENIee pa3BUTHE (U3UYECKUX IIPOLIECCOB, a TaKkKe
BBIIBUTATh MPEINOJI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Padora ¢ undopmanmeii:

MIPUMEHSTh Pa3InYHbIE METO/Ibl, HHCTPYMEHTHI U 3alpPOChl IIPH IOUCKE U 0TOOpE MH(OpMaLIUN
WM JaHHBIX C YYETOM MPEJIOKEHHON yueOHOoM pu3ndeckoil 3a1auu;

aHAJIM3UPOBaTh, CUCTEMaTU3UPOBATh M MHTEPIPETUPOBATh MHPOPMALIUMIO PA3IHMUHBIX BUJOB U
¢bopM npencTaBieHMs;

CaMOCTOSITENIbHO ~ BBHIOMpATh ONTHUMAJIbHYIO (QOpMy TpeACTaBIeHHUS UHGOpMaLUU H
WJUTIOCTPUPOBATH pelllaeMble 33/1a4K HECTIOKHBIMH CXEeMaMH, TuarpaMMaMu, HHOU rpadukoi u
UX KOMOMHAIUSIMH.

KomMmyHukaTHBHbBIEe yHHBepcaibHble YyueOHbIe 1eliCTBUS:

B XO/ie OOCYXICHHsI y4eOHOrO MaTepualia, pe3ylbTaToB J1abOpaTOpHBIX pabOT W MPOEKTOB
3aJ1aBaTh BOIIPOCKHI IO CYIIECTBY OOCYXIaeMOH TeMbl M BBICKA3bIBATh WJICH, HAIlCIICHHBIC Ha
pelIeHre 3aa91 U ToJIZIepKaHKe 0J1arokenaTeTbHOCTH OOIEHUS;

COTIOCTABJIATH CBOM CYXJCHUS C CYXIACHHUSIMH IPYTMX yYaCTHHKOB Jauajora, 0OHapy>KWBaTh
pa3IM4Mre U CXOJICTBO MO3UIIHIA;

BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO TPECTABIATH PE3YIbTAaThl BBIMOJIHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPUMEHTA,
WCCIIETIOBAHMSI, IPOCKTA);

MMOHUMATh W WCIOJB30BaTh NPEHMYINECTBA KOMAHIHOW W WHIWBHIYAIbHON pa0OTHI IMPH
pelieHuN KOHKPETHON (hU3UIECKOM MPOOIeMBbI;

MIPUHUMATD IEJIM COBMECTHOU NIEATEIHHOCTH, OPraHU30BBIBATh JCHCTBUS MO €€ JOCTUKCHHIO:
pacmipenenatb poiu, o0CYKIaTh MPOIECCHl M Pe3ylbTaThl COBMECTHOH padoThI, 00001aTh
MHEHHSI HECKOJIBKUX JIFO/ICH;



BBITIOJTHSTH CBOIO YaCTh Pa0OTHI, JOCTUTAS KAYECTBEHHOTO PE3YJIbTATa [0 CBOEMY HAIIPABICHUIO
Y KOOPJAUHUPYS CBOM IEUCTBUS C APYTMMH YJICHAMU KOMAaH/IbI;

OLICHMBAaTh KayecTBO CBOETO BKJaJa B OOUIMII MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEIHHO
chOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

CaMoopranmaunﬂ:

BBISIBJIATh IPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CHUTyalMsX, TPEOYIOIIMX s pEeLIeHus
(bu3nYecKux 3HaHUM;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MOJAXO0JAX MPUHATUS pElICHUH (MHIUBUAYAIbHOE, IPUHSITHE
pellieHus B IpyMIle, IPUHITHE PELLICHUI TPYINOoi);

CaMOCTOSITEJIbHO COCTABIIATh JIFOPUTM pellieHHs GU3NUECKOM 3aauul WK IJ1aHa UCCIIeIOBAHUS
C Y4éTOM HMEIOUIMXCS PECypcoB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATh
IIpeAJIaracMble BApUAHTBI PEILICHUI;

7ienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIlEHUE.

CaMOKOHTPOJIb, SMOUMOHAJbHbII HHTE/JIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYalllu U Mpejylarath IjaH €€ U3MEHEHHUS,

OOBSICHATH IPHUYUHBI IOCTHXKEHUS (HETOCTHKEHNS ) PE3YyIbTaTOB ACATEIBHOCTH, TAaBaTh OLIEHKY
IPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb (B TOM 4YHCIE€ B XOJ BBINOJIHEHUS (PU3NYECKOTO
HCCIIEIOBAaHMS WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, U3MEHMBILIUXCS CUTYalUH,
YCTaHOBJICHHBIX OLIMOOK, BOZHUKIINX TPYIHOCTEH;

OLIEHHUBATh COOTBETCTBUE PE3Y/bTAaTa LEIU U YCIOBUSIM;

CTaBUTH ceOs Ha MECTO JAPYroro 4ejoBeKa B XOJ€ CIopa WU JUCKYCCHU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYToro;

MIPU3HABATH CBOE MPABO Ha OMIMOKY MPH pelIeHUH PU3NUECKUX 3a/1ad WM B YTBEPXKIECHUSIX Ha
Hay4YHBIE TEMBI U TAKOE YK€ MPABO JAPYTOro.

MHNPEAMETHBIE PE3YJBTATHBI

K xoHuy oOyuenust B 7 Kjacce rnpeIMEeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPAXKATh
c(OpPMHUPOBAHHOCTH Y O0YHaIOIINXCS YMEHU:

UCIOJb30BaTh MOHATHUSA: (U3NYECKUE M XUMHUYECKUE SIBIIEHUs, HaAOJII0JEHUE, HKCIEPUMEHT,
MOJIENb, TUIIOTE3a, €ANHULIBI (PU3NYECKUX BEJIIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSTHUS
BemlecTBa (TBEpIOE, JKUAKOE, Tra3000pa3HOE), MEXaHWYEeCKoe [BH)KEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJIMHENHOE), TPAEKTOpHs, pPaBHOAEHCTBYIOWAs cuia, aepopmarius
(ynpyras, niaacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuuath sBiaeHUsA (Auddys3us, TEIIOBOE ABMKEHHE YaCTHI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JABM)KEHUE, MHEPLIUS, B3aUMOJCHCTBHUE TEJl, pAaBHOBECHE TBEPABIX
T€J ¢ 3aKPEIUIEHHOM OChIO BpallCHMsI, IIEpeada AaBJIECHUS TBEPAbIMU TEJIaMU, KUAKOCTIMU U
razami, arMocepHoe AaBlIeHHE, IUIaBaHHWE TeJ, MpPEeBpallleHUus MEXaHUYECKON 3HEpPrHuH) IO
ONHMCAaHUI0O UX XapaKTEpHBIX CBOWCTB M HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
(bu3nuecKoe sIBICHUE;

pacrio3HaBaTh IPOSBICHUE U3YYCHHBIX (DU3MYECKHX SBICHUH B OKpYXKAlOIIEM MHpE, B TOM
yuciae (U3NYEeCKHe SIBICHUS B MPUPOJE: MPUMEPHI ABMKEHUS C pa3IMYHBIMH CKOPOCTSMHU B
KUBOM M HEXUBOM mpupone, ACHCTBHE CUJIBI TPEHUS B MPUPOAE U TEXHUKE, BIHUSHUE
aTMOC(epHOTrO JABJICHHUS HA JKUBOM OpPraHu3M, IJIaBaHWUE PbIO, pplYaru B TeJI€ YeJIOBEKa, MpU
3TOM MEPEBOJUTh MPAKTHUYECKYIO 3a/ady B Y4eOHYIO, BBIIEISATH CYHIECTBEHHBIE CBOICTBa
(mpu3HaKy) PU3NYECKUX SBICHUH;



OINMCHIBATh M3y4YCHHBIE CBOWCTBA Tel U (U3NYECKHUE SBICHUS, MCIONB3YS (PHU3UUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSS CKOPOCTH,
CHJIa YOPYTOCTH, CHJIa TSXKECTH, BEC Tella, Cujla TPeHUs, JaBjieHue (TBEPAOro Teia, KUIKOCTH,
rasa), BBITAJIKMBAIOIIAs CUJIa, MEXaHWUYeCcKast paboTa, MOIIHOCTD, TJICYO CHUJIbI, MOMEHT CHJIBI,
KO3 (ULIUEHT MOJE3HOTO JACUCTBUS MEXaHU3MOB, KHHETHYECKas: ¥ MOTEHIMAIbHAs SHEPrus),
IpU ONUCAHUM NPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICT HCHOJIB3YEMBIX BEIUYMH, HX
0003HaYECHUS U €IUHUIBI (PU3HMUECKUX BEJIMYMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO
(U3NYECKyI0 BEIMYUHY C APYTUMH BEIMYMHAMH, CTPOUTH TpapUKH U3yYSHHBIX 3aBUCUMOCTEH
(bU3MYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (DU3MUYECKUE SIBICHUS W TPOLECCHI, HCIONIB3Ys IpaBHIIa
CJIOKEHUS CUJI (BIIOJIb OJHOM MPsIMONA ), 3aK0H ['yka, 3akoH [lackais, 3akoH Apxumeza, paBuiIo
paBHOBecHs pbiyara (010Ka), «30JI0TO€ MIPABUII0» MEXAHUKU, 3aKOH COXPAaHEHHS] MEXaHUUECKON
SHEPIUH, TPH OSTOM JaBaTh CJOBECHYIO (OPMYJIHPOBKY 3aKOHAa M 3alUCHIBATh €r0
MaTeMaTHYeCKOE BhIPAKECHUE;

OOBSICHATh (DM3MYECKHE SIBIICHHS, MPOLECCH M CBOWCTBA TENl, B TOM YHCJIEC M B KOHTEKCTE
CUTYaIui MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISBIATH MPUUNHHO-CIICACTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE W3 1—2 JIOrMYecKMX IIaroB ¢ OHopol Ha 1—2 M3ydeHHBIX CBOICTBa
(bu3MYeCKUX SIBICHUN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarps pacy€THbIC 3a1a4u B 1—2 JEWCTBUS, UCTIONB3Ysl 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE
¢u3nveckre BETMYMHBI: HA OCHOBE aHAJM3a YCIOBHS 3a7adl 3allMChIBATh KPAaTKOE YCIOBHE,
MOJICTaBJIATH (PU3MUECKHEe BEIUYUHBI B (DOPMYIIBI U IPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHbBIE
JaHHbIE, HEOOXOIUMBIE MJIsi pELIeHMs 3a]ad, OLEHUBATh PEATUCTUYHOCTH IOJYYEHHOMN
(bu3MUeCKOil BETUYNHBL;

pacrio3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PEIIUTh MPH TOMOUIM (U3UIECKUX METOJOB, B
ONMCAaHUU MCCIEAO0BAHUS BBIIEIATh MPOBEPAEMOE MPEANOIOKEHHE (TUIIOTE3Y), pa3inyarh U
MHTEPIPETHUPOBATH MOJYYEHHBIH pe3yabTaT, HaX0UTh OIIMOKU B XO/I€ OIBITA, JI€1aTh BBIBOJbI
10 €T0 pe3yJibTaTam;

MIPOBOJIUTH OMBITHI MO HAOMIONEHHIO (DU3NYECKUX SABICHUNA WM (PU3NYECKUX CBOMCTB Tem:
(GbopMyIMpOBaTh IMPOBEpsieMble MPEANOIOKEHUS, COOMpPaTh YCTAHOBKY H3 MPEIASIOKEHHOTO
000py/10BaHus, 3aIIUCHIBATH XO/JI ONbITa U (POPMYITHPOBATH BHIBObL;

BBIMOJIHATE TPSMbIE H3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, o0bEMa, CHIIBI U
TeMIepaTypbl C UCIOIb30BAHUEM AHATIOTOBBIX M LIU(POBBIX MPUOOPOB, 3aMUCHIBATH OKA3AHUS
MpUOOPOB ¢ YUETOM 3aJaHHOM aOCOTIOTHON MOTPEITHOCTH U3MEPEHHI;

NPOBOJIUTh MCCJIEJOBAHNWE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEIMYUHBI OT JApPYyrod ¢
WCIOJIb30BAHUEM MPSAMBIX U3MEPEHHH (3aBUCUMOCTH IIYyTH PaBHOMEPHO JBHKYILIETOCs Tela OT
BPEMEHM JIBIDKEHHUS TeJa, CUJIbl TPEHHsS CKOJIBKEHHUS OT Beca Tejla, KadecTBa 00pabOTKHU
MIOBEPXHOCTEN TEJ U HE3aBUCUMOCTH CHJIBI TPEHUS OT ILIOIIAAN COMPUKOCHOBEHMS TEN, CHIIbI
YIOPYTOCTH OT YJUIMHEHUS MPYXUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BEMA MOrpyKEHHOM YacTu
Tela U OT IUIOTHOCTU XHJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha
KOTOPYIO TIOTPYXKEHO TEJIO, YCIOBUN IJIaBaHMsI TeJl, YCIOBHI paBHOBECHS phluara u OJIOKOB),
y4acTBOBaTh B IJIAHWPOBAHUHM Y4EOHOTO HCCIIEOBaHUS, cOOMPATh YCTAHOBKY M BBINOJIHATH
U3MEpeHus, cleays NpeIoKEeHHOMY IIIaHy, (UKCUpPOBAaTh pE3yJbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3MYECKUX BEJIWYMH B BHJE MNPEUIOKEHHBIX TaONUIl U TpaduKoB, AeaTbh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE M3MEPEHHUsI (PU3NYECKHX BEIMUYUH (IJIOTHOCTh BEIIECTBA JKUIAKOCTH U
TBEPAOrO Te€Jla, CHUJla TPEHUS CKOJBXEHMs, JaBICHHE BO3/yXa, BBITAIKUBAIOLIAs CHIIA,
JefCTBYIOIIAs Ha MOTPYKEHHOE B )KUJKOCTb TeNI0, KOAPHUIIMEHT MOJIE3HOTO JEHCTBHS MPOCTHIX
MEXaHU3MOB), CIEAys MPEeII0KEHHON WHCTPYKIMU: TPU BBITOJHEHUH U3MEpEeHHil coOuparh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISATH 3HAUEHUE NCKOMOMN BEIHYNHBI;

co0Jr01aTh MpaBuiIa TEXHUKU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;



yKa3bIBaTh MPUHIUIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMET),
JTMHAMOMETP, COOOILAIOIINECS] COCY b, OapOMETp, phlyar, HOJBM)KHBIM U HEMOIBUKHBIA OJIOK,
HaKJIOHHAs IIOCKOCTh;

XapaKTepU30BaTh MPHUHIIUIBI JCHCTBHUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTMoOpol Ha uX omnucaHus (B TOM YHCIEC: TMOIIIMITHUKHA, YCTPOHCTBO BOJOMPOBO/A,
TUAPABIMYECKUI MPECC, MAHOMETpP, BBICOTOMEp, MOPLIHEBOM HACOC, apEOMETP), HCIOJIb3YS
3HaHUS O CBOMCTBaX (PHU3WYECKUX SIBICHHMH W HEOOXOAUMbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPUMEpax) MPAKTUYCCKOTO HMCIOIb30BAHMS
(hU3UYECKUX 3HAHUH B TIOBCETHEBHOM JKU3HU I 0OECIIeUeHHs O€30IaCHOCTH MPU 0O0paIleHuN
¢ mpubopaMu ¥ TEXHUYECKUMH YCTPOMCTBAMH, COXPAHCHHS 3JI0POBbS U COOJIOICHHS HOPM
AKOJIOTHUYECKOTO MOBEJICHUS B OKPYKAIOIICH cpenie;

OCYIIECTBISITH OTOOpP MUCTOYHUKOB MHGpopManuu B MHTEpHETE B COOTBETCTBHM C 3a/IaHHBIM
MOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAHUM U MYyTEM CpPaBHEHUS Pa3IUYHBIX
HMCTOYHMKOB BBIICIATH WH(OpPMAIHIO, KOTOpas SBJISETCS MPOTHBOPEUYNBON WIIM MOXET OBITh
HEJI0CTOBEPHOI;

UCIOJIb30BaTh MPHU BBIOTHEHUH YYE€OHBIX 3aJaHU Hay4YHO-TIONMYJSPHYIO JIUTEPATYPY
(bu3MYECKOTO CoAepKaHMs, CIPAaBOYHBIE MaTepualbl, pecypchl cetu HHTepHeT, BIaAeTh
npuéMaMH KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus WHGOpMAIMKM U3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBCHHBIC KpAaTKWE IHMChMEHHBIC W YCTHBIC COOOIICHHMS Ha OCHOBE 2-3
HMCTOYHUKOB HH(OpMauu (PU3NIECKOTO COACPKAHUS, B TOM YHCIIC MMyOJIMYHO JIeaTh KPaTKue
COOOIIIEHUsI O pe3ylbTaTax IMPOEKTOB WM Y4YEOHBIX HCCIEIOBAHHUM, MPU 3TOM TPAMOTHO
MCIOJIb30BaTh M3yYCHHBIN MOHATUHHBIN ammapar Kypca (GU3UKH, COITPOBOXK/IATh BHICTYIIIICHHE
Mpe3eHTalNEH;

MIPU BHITIOJIHEHUH YYEOHBIX MTPOCKTOB U UCCIICIOBAHUM paclpeesisiTh 00SI3aHHOCTH B TPYIIIE B
COOTBETCTBUM C ITOCTABJICHHBLIMH 3aJadyaMH, CJICAUTH 3a BEIIIOJHEHUEM IIIaHa ICHCTBUM,
aJIecKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JESATENBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aHMOJICHCTBHE, YIUTHIBAsI MHEHUE OKPYKAIOIIIHX.

K xoHuy oOyueHust B 8 kiacce rnpexMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPAXKATh
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHU:

HCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABM)KEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMOpgHBbIE Tela, HACBHIIICHHBIH U
HEHACBILICHHBIN Map, BIAXKHOCTb BO3JlyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOU
JBUTATElIb, JJEMEHTAPHBIM JJIEKTPUYECKUN 3apsll, JJIEKTPUYECKOE II0JIE, TNPOBOJHUKUA U
TUBJIEKTPUKHU, TTOCTOSIHHBIHN 3JIEKTPUYECKUN TOK, MarHUTHOE TIOJIE;

pa3nuyath SBJIEHH (TEIIOBOE PACHIMPEHUE U C)KaTue, TeIulonepeaaya, TeIIoBOe paBHOBECHE,
CMauMBaHUE, KallWJUIIPHBIE SIBJIEHUS, UCIIApEHHE, KOHACHCAIM, IIJIaBICHUE, KPUCTAIIN3ALU
(oTBepaeBaHME), KHUIIEHUE, TerJionepeaaya (TErIoNpOBOJIHOCTb, KOHBEKIMS, W3JIyueHHUe),
JJIEKTpU3alMsl Tel, B3aUMOJCHCTBHE 3apsAo0B, JEHCTBHS 3JIEKTPHUUECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJIEHCTBUE MAarHUTOB, AEMCTBHE MAarHUTHOTO OISl HA TPOBOJAHUK C TOKOM,
9JIEKTPOMArHUTHAsE UHAYKIHS) TI0 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh IPOSBICHUE U3YYCHHBIX (DU3MYECKHX SIBJICHUH B OKpYXKAlOIIEM MHpE, B TOM
yrciie pU3NYEeCcKue SIBICHUS B IPUPO/Ie: TOBEPXHOCTHOE HATSKEHUE M KalMJUISIPHBIE SIBJICHUS B
NPUPOJIe, KPUCTAILIBI B Tipupoae, uznydenue ConHIla, 3aMep3aHie BOA0EMOB, MOPCKUE OPH3BI,
00pa3oBaHME POCHI, TYMaHa, UHEsl, CHETa, JJIEKTPUUYECKHE SIBJICHHS B aTMOC(Epe, JIIEKTPUIECTBO
KHMBBIX OPTaHU3MOB, MarHUTHOE ToJe 3eMiH, Ipel( MOII0COB, POJIb MarHUTHOTO HOJS IS
KHU3HU Ha 3emMJie, OJISIPHOE CUSHUE, IIPU 3TOM MEPEBOIUTh MPAKTUUECKYIO 33/1a4y B yueOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OINUCBHIBATh M3Y4YECHHBbIE CBOWCTBA Tel U (U3NYECKHUE SBIECHUSA, MCIOIb3YS (QU3NUECKUE
BEJIMYMHBI (TEMIIEPATypa, BHYTPEHHSA SHEPTHsl, KOJIMYECTBO TEIUIOTHI, yeIbHas TEINIOEMKOCTh



BEIIECTBA, YACTbHAs TEIUIOTa IUIABJICHHs, YIENbHAas TEIUIOTa MapooOpa3oBaHUsA, yelbHas
TEIUIOTa CrOpPaHUs TOIJIMBA, KOI(Q(QUIMEHT MOJE3HOro JEeHCTBUSA TEIUIOBOM MAIUHBI,
OTHOCHUTENIbHAS BIAXKHOCTb BO3AYyXa, JJIEKTPUUECKUN 3apsf, CHJAa TOKA, JJIEKTPUUYECKOE
HanpsDKEHHUEe, CONPOTUBIIEHUE IIPOBOJHUKA, YIEJIBbHOE COIpPOTHBIIEHHE BEIECTBa, paboTa U
MOIITHOCTH AJIEKTPHUYECKOTO TOKA), TIPU OMHCAHUH MPABUIBHO TPAKTOBATH (PU3NYECKUN CMBICT
UCIOJIb3yEMbIX BEJIMUUH, 0003HAUEHHS U €AUHUILIBI (PU3NYECKUX BEJIMUUH, HAXOAUTh (POPMYJIBL,
CBSI3BIBAIOIIME JTAHHYIO (DU3MYECKYIO BEJIMYUHY C JAPYTMMU BEJIMYUHAMH, CTPOUTH TpaduKu
U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SIBICHUS M IPOLECCHI, UCIOJIb3ys OCHOBHBIC
I10JIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOEHHUS BELLIECTBA, IPUHIIMII CYTIEPIIO3ULIUT
noJiei (Ha Ka4ecTBEHHOM YPOBHE), 3aKOH COXpaHEeHMs 3apsija, 3akoH Oma ajs ydacTka ILieny,
3akoH Jlxoyns—JleHuma, 3akoH COXpaHEHMs] JHEPrMM, IIpU OSTOM JaBaTh CIIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKHUE MPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CUTYyallui
[IPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBIIATH NMPUUYUHHOCIEICTBEHHbIE CBSI3U, CTPOUTH
o0BsicHeHHe U3 1—2 JOTHYECKHX IIaroB ¢ Omopoil Ha 1—2 M3ydyeHHBIX CBONCTBa (HM3MUECKUX
SBJICHH, (PU3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3a1a4Md B 2—3 JEWCTBUS, UCHOIb3Yys 3aKOHBI U (HOPMYJIbI, CBA3BIBAIOIINE
¢u3nveckre BETMYMHBL: HA OCHOBE aHAJM3a YCIOBHS 3aJaddl 3allMChIBATh KPAaTKOE YCIOBHE,
BBISIBJIATh HEJOCTAaTOK JAaHHBIX JJIs pelIeHUs 3a/lauyd, BBIOMpaTh 3aKOHbI U (HOPMYJIbI,
HEOOXOoAMMBIC Ui €€ pelIeHHs, MPOBOAUTH PACYEThl M CPAaBHHUBATH IOJyYEHHOE 3HAYCHHE
(bu3n4ecKoil BEIMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO DEUIMTHh NpPU TMOMOUIM (U3NYECKUX METOJIOB,
HCIOJIb3YSl ONMCAHUE HCCIENOBAaHUS, BBIIEIATH IPOBEPSIEMOE IPENIONIOKEHUE, OLEHUBATh
IIPaBUIIBHOCTD MOPsKA IPOBEACHUS UCCIIEI0OBaHUs, 1€71aTh BBIBOADI;

MIPOBOAUTH ONBITHI MO HAOMIOAEHUIO (U3WYECKUX SIBICHUH WIM (PU3MUECKUX CBOMICTB Ten
(KanwIsipHBIE SIBJIEHMSI, 3aBHUCHMOCTH JIaBJICHHUS BO3JyXa OT €ro oObéma, TeMIeparyphbl,
CKOPOCTHM IIpolLiecca OCTBIBAHHWA W HArpeBaHMsl IpPU HU3IYyYEHUM OT LBETa W3JIy4arollen
(moromaromniei) MOBEPXHOCTH, CKOPOCTb MCIApPEHMsI BOJbI OT TeMIEpaTyphbl >KUIKOCTH U
Iionaau €€ MOBEPXHOCTH, DJIEKTPU3aLUs TEl M B3aUMOJEHCTBUE JJIEKTPUUYECKUX 3aps/ioB,
B3aMMO/JICIICTBIE MOCTOSHHBIX MAarHWTOB, BHU3yaJH3allMsi MarHUTHBIX TOJIEH MOCTOSHHBIX
Mar"HuToB, JEHUCTBUS MAarHUTHOTO IOJISI Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTA,
CBOMCTBA  DJIGKTPOJBMIraTesid  IOCTOSHHOTO  TOKa):  (OpMyIHpoBaTb  IMPOBEpSEMBIE
NPENOI0KEHNs, COOUPaTh YCTAaHOBKY M3 IPEIOKEHHOTO0 O0OPYAOBaHM, OMUCHIBATH XO[
omnbITa U (OpMyYIHpPOBATh BHIBOBL;

BBITNIOJHATh NPSAMBIE W3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIBHOW BIIA)KHOCTH BO3/yXa, CHIIBI
TOKa, HAIpPsDKEHUs C MCIOJb30BAaHMEM AHAJIOTOBBIX NPHUOOPOB M JATYUKOB (DU3MUECKUX
BEJIMYMH, CPAaBHUBATh PE3YJbTAThl U3MEPEHUI ¢ YUETOM 3a/1aHHOI a0COIOTHOM MOrPEIIHOCTH;
MPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOM (PU3MuUECKOW BEIMYUHBI OT JApPYrod ¢
UCTOJb30BAHUEM MPSIMBIX H3MEpEHHH (3aBUCHMMOCTb CONPOTHBIICHHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAU OTIEPEYHOT0 CEYEHUSI M yIEIbHOIO CONIPOTUBIICHUS BEIIECTBA MPOBOJHUKA,
CWJIBl TOKa, MAYLIET0 4Yepe3 IPOBOJHUK, OT HANPSIKEHWs HA IPOBOJHMKE, HCCIIEJOBaHHE
MOCNIEZIOBATEILHOTO M TapajuIeIbHOTO  COEJUHEHWM  MPOBOJHUKOB):  IJIAHUPOBATh
UCClIeIOBaHKe, COOUpaTh YCTAaHOBKY U BBIMIOJIHATh U3MEPEHHUS, CIelys IPEUI0KEHHOMY TUIaHy,
¢buKkcupoBaTh pe3yJabTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJAE TaOIUIl M TpaHUKOB, J€1aTh
BBIBOJIBI 110 pE3YyJIbTaTaM HUCCIIEI0OBaHMS;

MIPOBOANTH KOCBEHHBIE U3MEPEHUS GU3NYECKUX BEIUUUH (yIelbHasi TEIUIOEMKOCTh BELIECTBA,
CONPOTHBIIEHUE MPOBOJHMKA, PabOTa M MOILIHOCTh 3JEKTPUUECKOr0 TOKA): IUIAHUPOBATH
U3MEpEeHusi, COOMPaTh SKCIIEPUMEHTAILHYIO YCTAaHOBKY, CeIys IPEUI0KEHHOW HHCTPYKIIUH, U
BBIUUCIIATh 3HAUEHUE BEITHUUHBI;

co0Jr01aTh MpaBuiIa TEXHUKU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;



XapaKTepu30BaTh MPUHIHUIIEI JEHCTBHS M3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpOi Ha WX ONMUCAHMA (B TOM YHCIE: CUCTEMa OTOIUJICHHS JIOMOB, THTPOMETp, MapoBas
TypOMHA, aMIIepMETpP, BOJIBTMETD, CUETUMK IEKTPUUECKONW SHEPIHH, IEKTPOOCBETUTEIIBHBIE
npuOOpHI, HArpeBaTeIbHBIC IEKTPONPUOOPH! (IPUMEPHI), AIEKTPHUECKUE HPEIOXPAHUTENH,
JIEKTPOMArHUT, 3JEKTPOJBUIATENIb IOCTOSIHHOTO TOKA), HCIHOJb3ys 3HAHUA O CBOMCTBaxX
(bu3NYECKUX SIBICHUH U HEOOXOIUMBIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA W M3MEPHUTENbHbIE NMPHOOPHI MO CXeMaM U
CXEMaTHUYHBIM pPUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEpPMOC, IICUXPOMETpP, THIPOMETP,
JIBUraTellb BHYTPEHHET0 CrOPaHMsl, JEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBbI JIEKTPUUECKUX
Lenel ¢ MocueI0BaTeIbHbBIM U TapaJlIeIbHBIM COSIMHEHHEM 3JIEMEHTOB, pa3iindas yCIOBHBIC
0003HAYCHUS HIIEMEHTOB JIEKTPUUECKUX LIeTell;

IPUBOAUTH MIPUMEpPHI (HAXOOUTh MH(OPMAIMIO O MpUMepax) NPAaKTUYECKOTO MCIOJIb30BaHUS
(u3nUYecKUX 3HAaHUK B TIOBCETHEBHOM XKHU3HH U 0OecrieueHus 0€30MacHOCTH MPU 00paIieHun
C npuOoOpaMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHs 3/10pOBbsl U COOJIIOJICHUS] HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH cpeie;

OCYILLIECTBIATh MOUCK HH(OpManuu Qusnueckoro cojepxaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAaHUM W NyTéM CpaBHEHUS JONOJIHUTENbHBIX MCTOYHHKOB BBIJIENAThH
nH(POPMAIIHIO, KOTOPAst SBISETCS MPOTUBOPEYUBOI MIT MOKET OBITH HETIOCTOBEPHOM;
UCIOJb30BAaTh IPU BHIIOJIHEHUU YUEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO JIUTEPaTypy
(bu3n4ecKkoro cojepXaHus, CIpaBOYHbIE MaTepualbl, pecypcbl cetu HTepHer, BianeTh
npuéMamMi KOHCIIEKTHPOBAaHUSI TEKCTa, MpeoOpa3oBaHHs WHGOpPMAIMH W3 OJHOW 3HAKOBOU
CHCTEMBI B IpYT'YIO;

co3/1aBaTh COOCTBEHHBIC MMChMEHHBIE M KPATKHE YCTHBIE COOOIIEHUs, 0000111ast HH(OPMAIIHIO
U3 HECKOJIbKHX MCTOYHUKOB (PM3NYECKOTO COJCPKAHUSA, B TOM YUCIIE MMyOJIMYHO MPEICTABIIATh
pe3yabTaThl MPOEKTHOM MM HCCIEA0BAaTEIbCKOW JEATENIbHOCTH, IPU 3TOM I'PaMOTHO
WCTIOJIh30BaTh N3YYEHHBIN MOHATUHHBIN anmapar Kypca (GU3UKH, COPOBOXKIATh BBICTYIUICHUE
MpE3EHTALMEN;

MIPH BBIMTOJTHEHUN YYEOHBIX MPOEKTOB W MCCIEOBAaHUHN (DU3NIECKUX MPOIIECCOB PACIIPEEIISATh
00513aHHOCTH B TPYIINE B COOTBETCTBHUHU C TIOCTABIICHHBIMU 33/1a4aMH, CIICTUTH 32 BHITIOJTHEHUEM
IUIaHa JEHCTBUH W KOPPEKTUPOBaTh €ro, aJeKBaTHO OLEHMBATh COOCTBEHHBIH BKIaA B
NESTeIbHOCTh TPYIIBI, BBICTPaWBaTh KOMMYHHMKATHBHOE B3aWMOJICHCTBHE, TIPOSBIISS
TOTOBHOCTb Pa3peliaTh KOH(IUKTHI.

K konny oOyuenus B 9 kjacce npeIMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPa’kaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

HCII0JIb30BAaTh MOHATHUS: CUCTEMA OTCUETa, MaTepUaIbHas TOUKa, TPAEKTOPHUs, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBH)KEHUS, nedopmarius (ympyras, TIJIACTUYECKas ), TpEHHe,
LEHTPOCTPEMUTENLHOE YCKOPEHHE, HEBECOMOCTb M MEPEerpy3kH, IEHTP TSHKECTH, aOCOIIOTHO
TBEPAOE TEJO, IICHTP TSHKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUYECKHE KOJIEOaHUs! U BOJIHBI,
3BYK, HH(PA3BYK U yIbTPa3BYK, JIE€KTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPHI UCITYCKAaHUS U MOTJIOUIeHHs, anbda, 6eTa- u
ramMMma-u3J1ydeHus, U30TOIbl, IAEpHAast YHEPTETUKA,;

paznuuath  SABJIEHHMS (paBHOMEpPHOE U HEpPaBHOMEPHOE TMPSMOJIMHEHHOE JBUKEHHE,
PaBHOYCKOpPEHHOE NPSIMOJIMHEWHOE JABW)XEHHE, CBOOOAHOE TMaJeHHE TeJ, PaBHOMEPHOE
JBIDKEHUE T10 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJ, peakTHUBHOE IBI)KEHHE, KojebaTeabHoe
NBUKEHHME (3aTyXarollMe M BbIHYXKICHHbIE KOJeOaHHs), PE30HAHC, BOJHOBOE JIBH)KEHUE,
OTpaKCHHUE 3BYKA, NPSIMOJIMHENHOE pacHpOCTPAaHEHUE, OTPaKEHHWE M INPEJIOMIICHHE CBETa,
MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETa, pa3jioKeHUEe OeNoro CBeTa B CHEKTP M CIIOKEHHUE
CIEKTPAJIBHBIX ILIBETOB, IUCIEPCHS CBETA, €CTECTBEHHAs DPAJUOAKTUBHOCTH, BO3HHUKHOBEHME
JUHENYaToro CeKTpa U3JIy4YeHHUs ) [0 OMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBICHUE;

pacrno3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3NYECKUX SBJICHUN B OKpY)KaloIlleM MHUpE (B TOM
yuciae (U3NYecKue SBJICHUS B NMPUPOJE: MPUIUBBI U OTIHUBHI, ABMKeHHE MmiaHeT CONHEYHOMH



CUCTEMBI, PEAaKTHBHOE JBUXCHHE J>KHUBBIX OPIraHHU3MOB, BOCHPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, I[yHaMM, 3XO, LIBETa TeJ, ONTUYECKHUE SBICHHS B
npupoje, OUOIOTHYECKOE JACHCTBHE BUAMMOIrO, YIbTPA(QHOIETOBOIO M PEHTTEHOBCKOTO
U3IYy4YeHUH, €eCTECTBEHHbIN paJuOaKkTUBHBIA (POH, KOCMHUYECKHE Jy4H, paJUOaKTHUBHOE
U3JIyYE€HUE MPUPOJHBIX MHUHEPAJIOB, ACUCTBUE PAaJUOAKTHBHBIX H3IYyYEHHM Ha OpraHHU3M
4eJIOBEKA), IPU ITOM MEPEBOAUTH IIPAKTUUECKYIO 3a/1a4y B yU€OHYI0, BBIIEIATH CYIIECTBEHHbIE
CBO¥CTBa (IpU3HAKU) PUINICCKUX SBIICHUM;

OIMCHIBaTh M3y4YEHHbIE CBOWMCTBA Tel U (U3NYECKHE SBJICHUSA, MCIONb3Ys (usnueckue
BEJIMYMHBI (CPEAHSISI U MTHOBEHHAsl CKOPOCTh TeJla IPH HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE,
[IEpEMEIIEHUE, IyTh, YIJIOBas CKOPOCTb, CHJIAa TPEHHUs, CWJIa YIPYrOCTH, CUJa TSKECTH,
YCKOpPEHHE CBOOOJHOrO MaJeHHs, BeC Teja, UMITYJbC Tella, UMILYJIbC CHJIbl, MEXaHUYECKas
paboTa ¥ MOIIHOCTb, TOTCHIMAJIbHAS YHEPIUs Tela, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHIMAJIbHAsL SHEPTHsl CXKATON NPYKUHBI, KHHETUYECKasl SHEPrusi, MOJIHAs MEeXaHUYecKas
SHEprus, MepuoJ U 4acToTa KoieOaHui, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, IIOKa3aTedb HPEJIOMIIEHUS Cpelibl), IPU OINUCAHHUU IPABUIBHO TPAKTOBATh
(bu3NIeCKU CMBICI HCTIOIB3YEMbIX BEIMYMH, 0003HAUCHUS M CIUHHIIBI (PH3UUECKUX BEIHMYNH,
HaXoAuTh (hOPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMHU BEIMUYMHAMU,
CTPOUTH TPAPUKH U3YIEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEITHUYNH;

XapaKTepu3oBaTh CBOMCTBAa TeJ, (U3UMUECKUE SBJICHUS U IPOLECCHI, HCIOJIb3YS 3aKOH
COXPAHEHMs SHEPIUH, 3aKOH BCEMUPHOI'O TATOTEHMS, IPUHIMII CYNEPIO3ULUN CUJI, TPUHLUI
oTHOocuTenbHOCTH ['anmnes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS HMITYJbCA, 3aKOHBI
OTPAKEHMsI U MPEJIOMJICHUS CBETA, 3aKOHbI COXPAHEHUs 3apsIOBOI0 U MacCOBOI'O YHCEN MpHU
SJIEPHBIX PEAKIMX, IIPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIlHUChIBaTh €0
MaTeMaTHYeCKO€e BbIPaXKECHUE;

OOBSICHATh (PU3NYECKHE MPOIECCHI U CBOWMCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CHUTYyallUi
IIPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh MPUUYUHHO-CIEICTBEHHBIE CBSA3U, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKHX IIAroB ¢ ONOpOil Ha 2—3 M3yYEHHBIX CBONCTBA (PU3MUECKUX
SBJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIE 3a7a4 (ONUparoIrecs Ha CUCTEMY U3 2—3 ypaBHEHMI), HCIIONb3Ysl 3aKOHbI
n (opmynbl, cBs3bIBatOlIUE (U3NYECKHE BEIMUYMHBI: Ha OCHOBE aHalM3a YCIIOBUS 3aJlaud
3aMUCBIBAaTh KPAaTKOE YCJIOBUE, BBISBIATH HEJOCTAIOIINE WM U30BITOUHBIE TaHHBIE, BEIOMPATH
3aKOHBI M (OPMYJIbI, HEOOXOAMMBIE JJI pPEIICHUs, MPOBOJUTH PAaCUETHl U OLEHUBATh
PEATMCTUYHOCTD MOJIyYEHHOT'O 3HaueHHs! (pU3MUecKoi BEIMUMHBI,

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PELIUTh MpPU MOMOIIM (U3NYECKUX METOJIOB,
UCIOJIb3YSl ONHMCAHHUE HCCIENOBAaHUS, BBIIEIATh IPOBEPSIiEeMOE IPENIOJIOKEHUE, OILCHUBATh
NPaBUIBHOCTh TOPSIIKA TPOBENCHUS HCCIENIOBaHUSA, JeNaTh BBIBOJABI, MHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHNUH U OIIBITOB;

MPOBOJIUTH OMBITHl O HAOMIONEHUIO (PU3MUECKUX SBJICHUN WM (PU3HMUECKUX CBOMCTB Tel
(u3yueHnue BTOpPOro 3akoHa HprOTOHA, 3aKOHA COXpaHEHUS SHEPrUH, 3aBUCHMOCTb IEPHUOAA
KoJie0aHui MPYKUHHOTO MasiTHUKA OT MacChl Irpy3a U KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTh
OT aMIUTUTYAbl MajbIX KoJeOaHUH, MpSMOJIMHEHHOE pachpoCTpaHEHHE CBETa, pa3lioKeHUe
0enoro cBera B CIEKTp, M3y4yeHHE CBOWCTB M300pa)k€HHsI B IJIOCKOM 3€pKajle U CBOWCTB
n300pakeHUs] MpenMeTa B coOHMparolleld JuH3e, HaOJIroJeHWE CIUIOMIHBIX U JIMHeW4YaThIX
CIIEKTPOB M3JyUYEHHUs): CaMOCTOATEIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
000pyZI0BaHUSs, OIMCHIBATH XOJ OMBITA U €r0 Pe3yIbTaThl, (POPMYIUPOBATH BHIBOBI;
MIPOBOAUTH MPH HEOOXOIMMOCTH CEPHIO MPAMBIX M3MEPEHHH, Ompeselnss cpelHee 3HaueHUe
nu3MepsieMoil BennuuHbl ((POKyCHOE paccTosiHHE coOMparoleil JMH3bI), 000CHOBBIBATH BHIOOD
crioco6a u3MepeHus (M3MepUTeNLHOro Ipudopa);

IIPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MUECKMX BEJIMYMH C HMCIOJIb30BAHUEM IPSAMBIX
M3MEpEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUU 0€3 HadalbHOU
CKOpOCTH, TIeproJia KoJieOaHU MaTeMaTHYECKOTO MasiTHUKA OT JIMHBI HUTH, 3aBUCIMOCTH yTJa
OTPa)KEHMsI CBETa OT yIJla MAajJeHUs W yIyla MpeJOMJIEHHs OT yrja MaJeHHs): IUIAHUPOBAaTh



UCCIIEIOBAaHHE, CAMOCTOATEIBHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH PE3YyJIbTAThI MOTYYEHHON
3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BHJIE TaOMMIl M TpauKOB, [A€IaTh BBIBOABI 110
pe3yabTaTaM HCCIEJOBAHNUS;

IIPOBOJIUTh KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMUMH (CPEHSs CKOPOCTh U YCKOPEHHE Tella
[P PAaBHOYCKOPEHHOM [JBM)KEHUH, YCKOPEHHME CBOOOJHOrO MajeHUs, )KECTKOCTb IPY>KUHBI,
KOA(QPHUIHUEHT TPEHUSI CKOJBKEHUS, MEXaHUYecKash paboTa W MOIIHOCTb, YacTOTa U HEPUO]
Kosle0aHUH MaTeMaTH4eCKOro M IMPYXKHHHOTO MAsATHUKOB, ONTHYECKas CHUja coOMparoiei
JUH3BI, PAaTUOAKTUBHBIA (DOH): TUIAHMPOBATH M3MEPEHHSA, COOMPATH SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh HW3MEPEHUs, Cleays MpPeUIOKEHHOW WHCTPYKIMH, BBIUUCIATH
3HAUEHUE BEJIWYMHBl M aHAJIM3UPOBATh IIOJYYEHHBIE pE3YyIbTaTbl € YYETOM 3aJaHHOU
HOTPEUIHOCTH U3MEPEHUH;

co0IroIaTh MpaBuiIa TEXHUKKA OE30MaCHOCTH MPU paboTe ¢ 1abopaToOpHBIM 000PYI0OBAHUEM;
pa3nuyaTth OCHOBHBIE TPU3HAKW M3YYEHHBIX (DU3MYECKHX MOJENEW: MaTepuanbHas TOYKa,
a0COJIIOTHO TBEPI0E TEIIO, TOUCUHBIM HICTOUHUK CBETA, JIy4, TOHKAs JINH3a, IUIaHETapHasi MOJIEIb
aToMa, HyKJIOHHAsl MOJIeJIb aTOMHOTO s1/1pa;

XapaKTepu30BaTh NMPUHLMUIIBI JEHCTBUS M3YYEHHBIX NMPUOOPOB M TEXHUUYECKHX YCTPOHCTB C
OIOpOM Ha MX omMcaHus (B TOM YHUCIIE: CIIUJOMETp, NATUYUKU IOJO0XKEHHUS, PACCTOSIHUS U
YCKOpPEHUs, pakKeTa, 3XO0JIOT, OYKH, IEepHUcKoll, (oToanmapar, ONTUYECKHE CBETOBOBDI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCMosb3ys 3HAHUS O CBOMCTBAX (DU3MUYECKHUX
SIBJIGHUN U HEOOXOUMbIEe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIOJb30BAaTh CXEMbl M CXEMaTHYHblE PHCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENbHBIX NPUOOPOB M  TEXHOJOIMYECKMX IIPOLIECCOB NPU PEHIEHUH Yy4eOHO-
MIPaKTUYECKUX 3a]a4, ONTUYECKUE CXEMBI JIJIs1 IOCTPOEHUS N300paXEHU B IJIOCKOM 3epKajie U
coOuparolie JIMH3e;

MPUBOANUTE MPUMEPHI (HAXOIUTHh MH(YOPMAIMIO O MpUMeEpax) MPaKTUIECKOTO MCIIOIb30BaHUS
(u3MyecKrX 3HaHUI B OBCEHEBHOM KU3HU Ui oOecriedeHHst 0€30I1acHOCTH TP 0OpalleHun
c npuOopaMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/I0pPOBbsl U COOJIIOJICHUS HOPM
9KOJIOTUYECKOT0 MTOBEICHUS B OKPYKAIOLIEH cpelie;

OCYILLIECTBIATh MOUCK MH(POpMaIu (GU3NIECKOro cojiepxkanus B IHTepHeTe, caMOCTOATENbHO
(bopMyIMpys MOMCKOBBIM 3ampoc, HaXOAUTh MYTH OINpPENEIeHUsl JOCTOBEPHOCTH MOJIy4YEeHHOH
nH(pOpMaLIUK HAa OCHOBE UMEIOIINXCS 3HAHUH U JTOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIOJb30BaTh IPU BHINOJIHEHUU YUEOHBIX 33JaHUN HAyYHO-TIOMYJSPHYIO JIUTEPATypy
(Gu3nYecKoro cojiepXaHus, CIpPaBOYHbIE MaTepHalibl, pecypcbl ceTn HTepHeT, BianeTh
npuéMaMHl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(GOPMALKMU U3 OAHOM 3HAKOBOM
CHCTEMBI B JIpYTYIO;

CO3/1aBaTh COOCTBEHHbIE IMHCBMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE HMH(OpPMAIMHU U3
HECKOJIbKUX HMCTOYHHUKOB (DU3UYECKOrO COAEp)KaHUs, MYyOJMYHO MPEICTAaBISTH PE3yJIbTaThl
IIPOEKTHOM WM HCCIIEN0BATENbCKON JESITENBHOCTH, INPH 3TOM TIPAaMOTHO HCIOJIb30BaTh
M3Y4YECHHBIN MOHATUIHBIN arnapar u3y4aeMoro pasena Gu3uKH U CONPOBOXK/IATh BHICTYIIJICHUE
Ipe3eHTalMel ¢ yd€ToM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosauvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM K n (undposbie)
n/n NPOrpamMMbl Bcero Oﬁﬂ TPOJLHbIE pﬁaKanecmae o0pa3oBaTte/ibHbIE
padoThbI padoTbI pecypebi
Paznen 1. ®usnka u e€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUpa
1.1 dusuka - HayKa 0 IPHUPO/IE 2 bubmmorexa LIOK
' YyKa O HpHpo https://m.eds00.ru/7f416194
bubnunoreka LIOK
12 DH3MICCKHC BETHTHHEI 2 1 https://m.edsoo.ru/7f416194
. bubnnorexa [{OK
1.3 EcrecTBeHHOHay4HBIH METO/ MO3HAHUS 2 1 hitps://m.eds00.ru/7f416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeeHHS O CTPOEHHMH BellecTBA
2.1 CtpocHue BelecTBa 1 bubmmorexa TOK
' p B https://m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICMICTBUE YaCTHIL 5 1 bubnuoreka [{OK
' BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 bubmaorexa LJOK
' https://m.edsoo.ru/7f416194
Uroro no pazueny 5
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue Tej
bubnunorexa LIOK
3.1 Mexanueckoe npiienne 3 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
3.2 Muepuus, macca, n10THOCTS 4 1 https://m.eds00.ru/7f416194
bubnunorexa LIOK
3.3 Cuna. Bupt cnn 14 1 2 https://m.edsoo.ru/7f416194
Wtoro no paszneny 21

Pasznea 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra3oB




41 Hasnenue. llepenaya naBiaeHus TBEPABIMU 3 bubmuotexa [JOK
' TeJIaMU, YKUIKOCTAMU U ra3aMu https://m.edsoo0.ru/7f416194
bub6nmoreka IIOK
42 Jlapietine KuakocTh > https://m.edsoo0.ru/7f416194
bu6nunoreka LIOK
4.3 ATmocepHoe faenie 6 https://m.edsoo.ru/7f416194
44 JleficTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuorexa [IOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Utoro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTDH. JHeprus
bubnunoreka LIOK
> Pabora u momsocts 3 . https://m.edsoo.ru/7f416194
bubmuoreka [IOK
52 Hpoctaie MEXaHH3MEI > . https://m.edsoo.ru/7f416194
bubnunoreka LIOK
53 Mexanuteckas SHeprus 4 1 https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12




8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pa30BATEIBHBIE
padoThI padoThI pecypesi
Pa3neu 1. TenioBble siBJIeHUSA
1.1 CtpoeHue u CBOMCTBA BEIECTBA 7 ]f?tptlgg'l;llcr)rfe(;jas(])_})()rllf/? f4181ce
bubnnoreka [JOK
12 Tenuiosbie npoueccel 21 . > https://m.edscL)g.ru/7f418lce
Utoro no pazneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHbIE SIBJICHUS
21 DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tela 7 1 bubmmoreka [JOK
' W UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN TEKTPUUYECKUIN TOK 20 1 7 ]sttptlgsj,j'l;/?rT]eeIfjascI)_E)OrIlfIY f4181ce
bubmmoteka IIOK
23 MarHuTHEIE SBICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
24 EKTPOMATHH THAS HHYKIIHS 4 https:// m.edsc])_E).ru/7f418lce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145




9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pa30BATEIBHBIE
padoThI padoThI pecypesi
Pasznen 1. MexaHuveckne siBJeHUSA
11 MexaHH4eCKOe JBMKCHUE U CIIOCOOBI €TI0 10 1 bubnunorexa LIOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [{OK
12 Baanmozerictene Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
13 3aKOHbI COXpaHEHHA 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6nmorexa LIOK
21 Mexanmieckne konedanns ! 3 https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 MexaHnueckne BOJIHBL. 3ByK 8 1 3 hitps://m.edsoo.ru/7f41ada6
Uroro no pazueny 15
Pa3jnen 3. DiieKTpOMArHUTHOE 10JI€ H JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHuTHOE MOoJe U 6 2 bubnnorexa [JOK
' AJIEKTPOMATrHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
bubnunoreka LIOK
4.1 3aKOHBI PacpPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
but6mmorekxa [IOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
but6mmoreka [IOK
4.3 Paznosxenune 6enoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 15

Pa3nen 5. KBanToBbIe iBJIeHUS




bubnunoreka LIOK

51 Hcnyckanne v noriaonieHrue CBETa arToMOM 4 1 hitps://m.edsoo.ru/7f41a4a6
bub6nmoreka [IOK
5.2 Crpocune aTomMHoro Aapa 6 1 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
53 Fnepurie peakiyn ! 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3znea 6. [loBTOpuTEILHO-0000 1AM MOYJIb
6.1 [ToBTOpEeHME M 0000IIEHNE COMEPIKAHUS 9 2 bu6nmorexa LIOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 27
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