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HHOACHUTEJIBHASA 3ATINCKA

[MporpamMma 1o ¢u3uKe Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI COCTAaBIEHa HA OCHOBE
MOJIOKEHUH W TpeOOBaHWH K pe3yjbTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOU 00pa3oBaTelIbHOI
nporpaMmsl, npeactaBieHHsix B ®I'OC 00O, a Taxke ¢ yuéroMm ¢enepaibHO padodell mporpamMMel
BocnuTanus 1 KoHuenmu npenoaaBanus yaeOHoro npeamera «Duznkay.

Copnepxanue mnporpamMmbl 1O (HU3MKE HAMpaBiIeHO Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
TPaMOTHOCTH OOyYaroIuXCcsi M OpraHu3alMi0 H3ydeHHs (U3MKM Ha JesSTelbHOCTHOW oOcHoBe. B
nporpaMMe Mo (U3MKE YYHUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOIO MpeaMeTa B pealn3aiuu TpeOoBaHWi
OI'OC OO0 Kk mIaHUPYeMBIM JIMYHOCTHBIM W METalpeMETHBIM pe3ylibTaraM OOYYEHHS, a TakKkKe
MEXKITPEMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOILETo
o0Opa3oBaHwsl.

[TporpaMma 1o Qu3HMKe yCTaHABIMBACT paclpenesieHue Y1eOHOTo MaTepraia 1o rojaMm o0ydeHus
(mo kJjaccam), mpeasaraeT MPUMEPHYIO TOCIIEAOBATEIbHOCTh W3YyUCHHS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHUS IPEAMETHOTO COJIEPKAHUS H yUETE BO3PACTHBIX 0COOCHHOCTEH 00YYatOLIIXCSl.

[MporpamMma mo ¢usuke pazpaboTaHa C LENBIO OKa3aHUS METOJMYECKOW TOMOIIM YYHTENO B
co3JIaHNK paboyell MporpaMMBl IO y4eOHOMY MTPEMETY.

OusnKa SBISETCS CHCTEMOOOPA3yIOIIUM JUIS ECTeCTBEHHO-HAYYHBIX Y4YEeOHBIX MPEIMETOB,
MOCKOJIBKY (PH3UUECKUE 3aKOHBI JIGKAT B OCHOBE MPOIIECCOB U SBJICHUMN, H3y4aeMbIX XUMHECH, OMOJIOTHEH,
acTpoHOMHUeH H (hU3MYECKOoW Treorpadueii, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
NpenocTaBisieT Hanboee siICHbIEe 00pa3libl MPUMEHEHHUS HAayYHOrO METOAA IO3HAHMA, TO €CTh crocoda
MOJTy4EHHsI TOCTOBEPHBIX 3HAHUI O MHpE.

Opna U3 TIIaBHBIX 337124 (GU3UIECKOro 00pa30BaHMs B CTPYKType 0OIIero o0pa3oBaHUs COCTOUT B
(GbopMHPOBAaHNH €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH M HHTEPECA K HayKe y 00ydaromuxcs.

Wzyuenne ¢usuku Ha  0a30BOM  ypOBHE IpenrojaracT OBJaJCHHE  CICAYIOLIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTb:

®  Hay4yHO OOBSCHSTH SIBJICHUS,

®  OICHUBATH U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

® UHTEpPHPETUPOBATH JAHHBIE U HCIOJIb30BaTh HAYUHBIE JOKA3aTEIbCTBA JUISl MTOITYYECHHUS
BBIBOJIOB.

Llenu n3ydeHust GU3MKKM Ha YPOBHE OCHOBHOI'O 0o01Iero o0pazoBaHus onpezeneHsl B Konuenunn
npenofaBaHusi yuyeObHoro mpenmera «®usnka» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Denepanyy, peaqu3yoUMX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MIPOrPAMMBI, YTBEPKIEHHON peLICHuEeM
Komnernn MunucrepctBa npocsemeHust Poccuiickoit @enepauun (mpotokon ot 3 aekadps 2019 r. Ne
[1K-4BH).

Henn nzyyenuns Gpu3nkm:

e npuoOpeTeHHe HHTEepeca M CTPEMJICHUS OOYYaIOUIMXCSl K HAayYHOMY H3YyYEHMIO NPHPOIbI,

pa3BUTHE X UHTEIUIEKTYaJbHBIX 1 TBOPUYECKUX CIIOCOOHOCTEH;
e Dpa3BUTHE TMPEACTAaBICHMA O HAydHOM  METOA€ TO3HaHuA W (QOpMHpOBaHHE
HCCIIEIOBATEIBCKOIO OTHOIIEHUS K OKPYKAOLINM SIBIICHUSAM;

e (QopMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa U3yueHHss OCHOB CTPOCHHUSI MATEPUU
U QyH/IaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopMupoBaHHE NPEICTABICHUN O POJM (UUKU Ul Pa3BUTHA APYIHX €CTECTBEHHBIX HAYK,
TEXHHUKH 1 TEXHOJIOTHH;

e pa3BUTHE MPEICTABICHUI O BO3MOXHBIX chepax Oynymen mpodeccuoHaNbHON AesITeIbHOCTH,
CBSI3aHHOH ¢ (PU3UKOM, MOATOTOBKA K JAalbHEHIIEMY O0YUYEHHIO B ’TOM HalPaBJICHUH.

JocTmwkenne 3TUX Lesed mporpaMMbl 1Mo (QH3HMKe Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHHSA
o0ecrieyrBaeTCs peICHUEM CIIEAYIOUINX 3a4ay:

e [puoOpeTeHHe 3HAaHUNH O AMCKPETHOM CTPOCHHUHU BEIIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,

3NEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX ABJICHUIX;
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® MpHOOpeTeHUE YMEHWH OIMUCHIBATh M OOBICHATH (DU3WYECKUE SBICHUS C HCIIOJIH30BaHUEM
MOJTyYEHHBIX 3HAHUMH;
® OCBOCHHE METOJIOB PCUICHUS MPOCTEHINNX PacUETHBIX 3aj7a4 C UCIOIb30BAHUEM (U3UUYCCKUX
MOJIEJICH, TBOPUYCCKUX U MPAKTUKO-OPUESHTHPOBAHHBIX 3a]1a4;
® Da3BUTHC YMCHHI HAOIIONATh MPHUPOJHBIC SBICHUS W BBINOIHITH OMBITHI, JAOOPAaTOPHBIC
paboTHI U SKCIIEPUMEHTAIBHBIC UCCIICIOBAHMSI C UCTIONB30BAHUEM U3MEPUTEIBHBIX TPHUOOPOB;
e ocBocHHE TPUEMOB paboThl ¢ WHpoOpMANUE (U3HYECKOTO COIACP)KAHMS, BKIFOYas
WH(POPMAITUIO O COBPEMEHHBIX JIOCTIDKECHUSX (PU3UKH, aHAIN3 M KPUTHUYECKOE OICHUBAHHE
UHQOPMAIIH;
e 3HAKOMCTBO cO cdepamMu TpodheCCHOHANBHONW IEATEIBHOCTH, CBSA3AHHBIMA C (U3WKOH, H
COBPEMEHHBIMHU TEXHOJOTHSIMH, OCHOBAHHBIMHU Ha JOCTIKEHUAX (PU3UICCKON HAYKH.
Ha n3yuenne ¢pusuku (6a30BBIH YPOBEHB) Ha YPOBHE OCHOBHOTO O0IIIEro 00pa30BaHUs OTBOAUTCS
238 gacoB: B 7 kiacce — 68 gacoB (2 gaca B HeZeN0), B 8 kiacce — 68 gacoB (2 Jaca B HEAEI0), B 9
kimacce — 102 gaca (3 Jaca B HEACIIO).

[Ipemnaraemslii B mporpamMMe 1o (hH3HKe IepeueHb Ta00PaTOPHBIX padOT M OMBITOB HOCHUT
PEKOMEH/IaTeIbHBIN XapaKTep, YUUTEIb JIeJIacT BRIOOP MPOBEICHUS J1a00paTOPHBIX pabOT H OIBITOB C
y4ETOM MHAMBUIYaTBHBIX 0COOCHHOCTEH 00yJaromuXcsl, CIIHCKa SKCIIEPUMEHTAIBHBIX 3aaHH,
IpeIaraeMbIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOI'O 3K3aMEHa 110 (hU3HKE.
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COJEPKAHUE OBYYEHUA
7 KJIACC

Paszjnen 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KAIOLEro MUpa.

Ousnka — HayKa o pupoze. SBnenus npupoapl. Pu3nuecKue SBICHUS: MEXaHUYeCKUE, TETIOBEIE,
3NEKTPUYECKHE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ousnueckue BenurHbL. V3Mepenne pusndeckux Bennuu. Ousnueckue npudopsl. [lorpemHocts
U3MepeHni. MexxayHapoaHas CUCTeMa EANHHLI.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAYKH H3y4dalOT NpUpoLy. EcTecTBEeHHO-HAaydHBIH METOX
MO3HAHUs: HAOMIOJCHUE, MMOCTAHOBKA HAYYHOTO BONPOCA, BBIABIDKEHHE THIIOTE3, DKCIIEPHUMEHT IO
MpOBEpKe TUIOTe3, 00bsICHEHHe HalmogaeMoro spieHus. Onucanne GrU3ndeckux sSBICHUH ¢ IOMOIIBIO
MOJCIIEH.

Hemoncmpayuu.

1. MCXEIHI/I‘-ICCKI/IC, TCIJIOBBIC, SJICKTPUYCCKUEC, MAI'HUTHBIC, CBETOBLIC ABJICHUA.

2. @wusnyeckue MNpHOOPBHI W TpoUeaypa MNPSAMBIX H3MEPEHUH aHaJOroBbIM H IHU(POBBIM

npudopoMm.

Jlabopamopnuie pabomost u onvimol.

Onpe/ieieHre IICHBI IEICHUS Kbl H3MEPUTEILHOIO Iprbopa.

N3mepeHnne pacCTOSIHUM.

Nzmepenne 00bEMa KUAKOCTH B TBEPIOTO TENA.

Omnpenenenre pa3MepoB MaTbIX Tell.

Wzmepenwne TemmnepaTypsl Py TOMOIIHN )XHIKOCTHOTO TEPMOMETPA U TaTYHKa TEMIEPaTypPhl.
[IpoBenenne nccineq0BaHUs MO MPOBEPKE THIIOTE3BI: JAFHOCTH MOJETA MIApUKA, MYIIEHHOTO
TOPU30HTAIBHO, TEM 0OJIbIIE, YeM OO0JIbIIe BRICOTA TyCKa.

Pasnen 2. IleppoHadyasnbHblIe CBeIecHUSI 0 CTPOCHUH BelleCTBA.

CrtpoeHue BemecTBa: aTOMBI M MOJIEKYIbI, UX pa3Mepbl. OMBITHI, JTOKa3bIBAIOIINE IUCKPETHOE
CTpOEHHE BEIIEeCTBA.

A o

JBmxenne yactull BemiectBa. CBs3b CKOPOCTH JBMKEHHUS YaCTHI ¢ TeMIieparypoil. bpoyHoBckoe
nexkenne, muddysns. BzanmonelicTBre YacTHII BENIeCTBA: MPUTHKEHNE U OTTAIKHBAHHE.

ArperaTHble COCTOSHHSI BEUIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH M TBEPIBIX (KPUCTAILTHUECKUX)
Ten. B3amMOCBSI3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX AarperatHbIX COCTOSHUSAX W WX
ATOMHO-MOJIEKYJISIPHBIM CTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHAN BOJIBI.

Jemoncmpayuu.

1. HaGmoneHnne 6pOyHOBCKOTO JIBHKEHUSI.

2. Habmonenue quddysun.

3. HaOmonenue sBIeHUH, OOBSACHAIONUXCA TPUTSDKEHHEM WM OTTAJKWBAaHUEM YaCTHI]

BEIIECTBA.

Jlabopamopnsie pabomost u onvimol.

1. Orenka 1uaMeTpa aToMa METOJIOM Ps0B (C UCIojib30BaHreM (hoTorpaduii).

2.  OmupITH 10 HAOIIOICHUIO TEINIOBOTO PACIITUPEHUS Ta30B.

3. OnsbIThI 10 OOHAPYKEHHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKEHUS.

Pasznen 3. /IBu:keHHe U B3auMojelicTBHE TeJl.

Mexannuyeckoe IBWKeHHE. PaBHOMepHOe W HepaBHOMepHOe aBrkeHHe. CkopocTs. CpemHss
CKOPOCTH NTPH HEPABHOMEPHOM JIBIKEHHUH. Pacdér myTH 1 BpeMEeHH JBUKCHHUS.

SIBnenve wHepuuu. 3aKOH WHEpHWHW. B3amMopedcTBhe Ten Kak NMPUYMHA M3MEHEHHUS] CKOPOCTH
IBIKEHHWS Tell. Macca Kak Mepa HWHEpPTHOCTH Tena. [ImoTtHocTh BemecTtBa. CBA3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTRA.

Cmta Kak XapakTepucTuka B3amMmojehcTBus Tell. Cuia ympyroctTd u 3akoH ['yka. M3meperwme
CHJIBI C TIOMOIIBIO AMHAMOMETpa. SIBieHue TAroTeHus M cuia TspkecTH. Cuila TSDKeCTH Ha JPYTUX
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mwiaHetax. Bec Tema. HeBecomocth. CrokeHHe CHJI, HalpaBiICHHBIX IO OJHON MPSIMO.
PaBnonelictByromas cui. Cuna TpeHusa. TpeHHE CKONbXKEHUS U TPeHHE MOKOoA. TpeHue B MPUPOJAE U

TEXHUKE.
Hemoncmpayuu.
1. HaOmroneHne MEXaHUYECKOTO JBMKCHUS Tela.
2. H3mepeHue CKOpOCTH NPSIMOIUHEHHOTO JBUKEHUS.
3. HaOmroneHue siBICHUS HHEPIIUU.
4. HaOnroneHue U3MEHEHUS CKOPOCTU TIPU B3aUMOJICHCTBUH TEI.
5. CpaBHeHHE Macc 10 B3aUMOJECHCTBHIO TEN.
6. CloxeHue Cull, HapPaBJICHHBIX 10 OJTHOM MPSMOH.

Jlabopamopnuie pabomout u onvinol.
1. OmpeneneHue CKOpPOCTH paBHOMEPHOTO JBIKECHHUS (LIapuKa B JKUAKOCTH, MOJAEIH
JNEKTPUYECKOT0 aBTOMOOWIIA U TaK Aajee).
2. Ompenenenne CpeaHeR CKOPOCTH CKONBXKEHUsI OPYCKa MM HIapHKa M0 HAKJIIOHHOW TIOCKOCTH.
Omnpenenenre IOTHOCTH TBEPJIOTO Tea.
4. OmnbITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh pPAaCTsDKEHHs (HedopManuu) TpPYKUHBI OT
IIPUWIOKEHHOM CHJIBL.
5. OHI)ITI)I, ACMOHCTPUPYIOINIUEC 3aBUCUMOCTL CHJIBI TPCHHA CKOJIBXKCHHUA OT BE€Ca TEIa U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

HaBnenne. CrnocoObl yMeHBIIEHWS W yBenW4deHWs pAaBieHus. JlaBmeHue rasza. 3aBHCHMOCTH
JaBJieHUsT raza oT oObéma, Temmeparypsl. llepemaua naBieHUst TBEPABIMU TENaMH, >KHUIKOCTAMH H
razamu. 3akoH Ilackans. [IHeBMaTuueckue MammuHbl. 3aBUCHUMOCTBH JABJICHUS JKUAKOCTH OT ITIyOHMHBI
I'mppocrarnueckuii mapanokc. Coobmarommecs cocynbl. [ mapaBmndeckie MeXaHU3MEI.

AtMmocdepa 3emnu u atMocepHoe aaBieHHe. [[pUUMHBI CyIIecTBOBaHMS BO3AYIIHOW O0OIOUYKH
3emiu. Ombir Toppuuemmm. U3smepenune armocepHOro naBiieHHs. 3aBUCHMMOCTb aTMOC(EpPHOro

98]

JTABJICHHUS OT BBICOTHI HAJI ypoBHEM Mops. [Ipnbops! aiist n3mepeHus: aTMOChEpHOTO TaBICHHS.

JeiicTBre KUIKOCTH M Ta3a HA MOTPYXEHHOE B HUX TeJO. BeITajkuBaromias (apxuMenoBa) cuia.
3akoH Apxumena. [Inapanue ten. Bo3gyxomnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JaBJIECHUS raza OT TEMIEPATYPHI.

2. llepemava maBieHUs KUIKOCTHIO U Ta30M.

3. Coobmatomuecst COCyIbl.

4. TungpaBnuueckuil nmpecc.

5. llposiBienue aeicTBrs aTMOC(HEPHOTO JTaBICHMS.

6. 3aBHCHMOCTH BBITAIIKHBAKOIIEH CHIBI OT 00bEMa TMOTPYKEHHOW YaCTH TelNa W IUIOTHOCTH
SKHIKOCTH.

7. PaBeHCTBO BBITAJKUBAIOUIEH CUIIbI BECY BHITECHEHHOU XKUAKOCTH.

8. YcnoBue miaBaHusl TeN: IUIABAaHUE WIM TOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOIICHHS

IUIOTHOCTEM TeJIa U KUJIKOCTH.

Jlabopamopnuie pabomot u onvinol.

1. Hccrnenosanue 3aBHCUMOCTH Beca Telia B BoJie OT 00bEMa MOTPY:KEHHOHN B JKUIAKOCTh YACTH
Tena.

2. OmpeneneHne BRITAIKABAIOIICH CHITBI, IEHCTBYIOIICH HA TEJI0, TOTPYKEHHOE B JKUIKOCTb.

3. TIlpoBepka HE3aBUCHUMOCTH BBITAIKHBAIONICH CHIIBI, JCUCTBYIOMICH HA TEJIO B KHUIAKOCTH, OT
Macchl Tena.

4. OmubITH, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh BHITAIKUBAIONIEH CHIIBI, IEHCTBYIONIEH Ha TEJIO B
XKHUIKOCTH, OT 00hEMa TTOTPYKEHHON B KUIKOCTh YaCTH TEJIA U OT IUNIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WM KOHCTPYMpPOBAaHHUE JIOJKM U  ONpelesieHne €€
Tpy30M0AbEMHOCTH.

[okymeHT co3aaH B anekTpoHHo chopme. Ne 63 ot 07.11.2023. UcnonHutens: LWamcetanHosa ©.[1. 0 AIEKTPOHHbINA
CtpaHuua 5 n3 33. CtpaHnua cosgana: 07.11.2023 13:55 =¥ TATAPCTAH



Pasnea 5. PaGoTa m MOITHOCTB. DHeprus.

Mexannueckast pabota. MOIIHOCTE.

[TpocThie MexaHU3MBL: pblYar, OJIOK, HAaKJIOHHAs TIJIOCKOCTh. llpaBWio paBHOBecHs pevara.
[lpumeHeHue mpaBuiia paBHOBECHs phluara K 0JIoKy. «3omotoe mpaBwio» mexanuku. KIIJ] mpocThix
MeXaHU3MOB. [IpocThic MEXaHU3MBI B OBITY M TEXHHKE.

Mexannueckas sHeprusa. Kunernueckass M moTeHIMalbHas SHeprus. [IpeBpaiieHre ogHOro BHUAa
MEXaHMUYECKON SHEPTHH B IPYTOil. 3aKOH COXpaHEHHs SHEPTHH B MEXaHHKE.

Hemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomost u onvinol.

1. OmnpeneneHue pabOThl CHIIBI TPSHUS MPH PABHOMEPHOM ABHXKCHUU Tella IO TOPU3OHTAIBHON

MTOBEPXHOCTH.

2. MHccnenoBanue yciaoBUH paBHOBECHS phlyara.

Nzmepenne KII/] HakIO0HHOM MIIOCKOCTH.

98]

4. HW3ydeHue 3aK0HA COXPAHCHUS MEXAaHUYECKON SHEPTHH.
8 KUIACC

Pasnen 6. TenJioBble siB1eHMS.

OCHOBHBIC TIOJIOKCHHSI MOJIEKYJISIPHO--KHHETHYECKON TEOpHUU CTpOeHUs BemiecTBa. Macca u
pasMepel  atomMoB W Molekyl.  OmbBITB,  TOATBEPXKOAIONIAE  OCHOBHBIE  ITOJIOKEHUS
MOJIEKYJIIPHO-KHHETHYECKON TeOpHH.

Mopenu TBEPHOTO, XUAKOTO W Ta3000pa3HOTO COCTOSIHMK BeliecTBa. Kpucrammndyeckue u
amop¢ueie Terma. OObBSCHEHHE CBOICTB Ta30B, JKUAKOCTEH WM TBEPIBIX TEN HAa OCHOBE IOJOXKEHUN
MOJIEKYJIAPHO--KUHEeTHIecKoi Teopun. CMadnBaHWe W KaNWUIIPHBIC SBICHUA. TeIUIOBOe pacuInpeHne u
cxarue.

Temneparypa. CBs3b TeMmIepaTypbl CO CKOPOCTBIO TETUIOBOTO JBIDKEHHS YacTuIll. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHUs BHYTPEHHEH SHEepruM: TeIrulonepenada W COBeplIeHne padoThl. Bumbl
TeTUIoNepeIadu: TEIUIONPOBOAHOCTh, KOHBEKIINS, N3ITyICHHUE.

KommuecTBo TemnoTel. Y aenbHas TETIOEMKOCTE BelllecTBa. TeruiooOMeH M TETNIOBOE paBHOBECHE.
YpaBHeHne TeruoBoro Oananca. [lmaBieHne W OTBepJeBaHHE KPUCTAIUIMYECKMX BEIISCTB. Y JIENbHAs
teruiota 1iaieHus. [lapooOpasoBanne wm koHpaeHcanwms. Mcmapenuwe. Kunenwe. YnenpHas Termiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATYpPhl KUTICHHS OT aTMOC(HEPHOTO JaBIICHMS.

BraxHocTh Bo3myXa.

DHeprus TOIUINBA. Y AeTbHAsl TETUIOTa CTOPAHMSL.

[Mpuanumer padotsl TemnoBeix apurateneit KI1/] termoBoro mpuratens. TemoBble nBUTATENN U
3aIIuTa OKPYXKAIoIIel Cpebl.

3aKOH COXpaHEHUS U MPEBPAIICHUS YHEPTHH B TETUIOBBIX MPOIIECcax.

emoncmpayuu.

Habroienue O6pOyHOBCKOTO JIBHIKEHHUSL.

Ha6monenue quddysuu.

HaGmroienue sipieHui cMadMBaHUS U KalIWLISIPHBIX SBJICHUM.

HaGuroieHue TerioBoro paciiupeHust Tel.

M3menenne gaBieHMs ra3a Mpu N3MEHEHNH 00bEMa W HarPEBaHUH WU OXJIKICHUH.
IIpaBuiia m3MepeHus TEMIIEPATYPHL.

Bue! Terionepenayn.

e A i e

OxJ1aKIeHue MpH COBEPIICHUH PaOOTHI.

9. Harpesanue npu coBepuieHN padOTHl BHEITHUMHE CHITAMHU.
10. CpaBHeHHE TETIIOEMKOCTEHN Pa3IMYHBIX BEIIECTB.

11. HaGnroneHue KUmeHus.
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12. HaOmroieHue MOCTOSHCTBA TEMITEPATYPHI ITPH TIABJICHUH.

13. Moaenu TeMIOBEIX IBUTATEIECH.

Jlabopamopnuie pabomost u onvimol.

OMnBITHI 10 OOHAPYKEHUIO NSHCTBUS CHII MOJICKYJISPHOTO MPUTSHKEHUS.

OMNBITHI 110 BRIPANUBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIU HJTU caxapa.

OMNBITHI 110 HAOJIOICHUIO TETJIOBOTO PACIIMPEHHUSI TA30B, KUJAKOCTEH U TBEPIIBIX TEII.

Onpe/eneHre NaBICHAUS BO3yXa B OAJIOHE IIMPHIIA.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIABJICHUS BO3/yXa OT €ro o0bhEMa M HarpeBaHUs

WA OXJIQKICHMYSL.

6. llpoBepka THNOTE3bl JIMHEHHOW  3aBUCUMOCTH  JUTMHBI  CTOJIOMKA  KHJIKOCTH B
TEPMOMETPUIECCKON TPYOKE OT TeMIIEPaTyphl.

7. HaOmoneHne U3MEHEHUs BHYTPCHHEH 3HEPTHU Tella B Pe3yJIbTaTe TEIUIONEpEaayd U paboThI
BHCIIHHUX CHJI.

kL=

8. MHccnenosanwue siBieHUs TEmI000MeHa MPY CMEIIMBAHUH XOJIOIHON U TOPSTYEH BOJIBI.
9. Ormpenenenne KOMUYECTBA TEIUIOTHI, MOJYYCHHOTO BOJOW IMPH TEMIOOOMEHE C HarpeThiM
MCTAJINIMYCCKUM LHUJIMHAPOM.

10. Onpenenenre yaeabHON TEINIOEMKOCTH BEIIECTBA.

11. MccnemoBanue mporiecca HCHapeHHUSL.

12. Omnpenenenre OTHOCUTENBHOM BIaXKHOCTH BO3TyXa.

13. Onpenenenre yaenbHOM TEIUIOTH TUTABICHUS JIbAA.

Pa3zpnen 7. dinekrpuyeckue 1 MAarHUTHbIE SIBJICHUS.

Onektpuzauus Ten. JBa poga aNeKTpUUECKUX 3apsiioB. BzanMoaeiicTBue 3apsyKEeHHBIX Tel. 3aKOH
Kynona (3aBHCHMOCTBH CHJIBI B3aMMOJEHCTBHUS 3apsDKEHHBIX TEI OT BEJIMYUHBI 3apsS0B M PacCTOSHUS
MEX]Ty TEeJIaMH).

Onextpuueckoe 1mojne. Hanpsx€HHOocTh anekTpuueckoro mnoss. [lpuHnum cynepno3unuu
3JIEKTPUIECKUX I0JIeH (Ha KaUeCTBEHHOM yYPOBHE).

Hocurenu snexTpuueckux 3apsiioB. DJIEMEHTapHBIN 3JeKTpUUecKuil 3apsa. CTpoeHue aToma.
ITpoBOAHMKH U TUDIEKTPUKH. 3aKOH COXPAHEHHUS SJIEKTPHUUECKOTO 3apsa.

ONEeKTPUUECKUH TOK. YCJIOBHUS CYIIECTBOBAHHS 3JIEKTPUUECKOrO TOKA. VICTOYHHMKU MOCTOSIHHOT'O
ToKa. JleHCTBUS HIEKTPUUECKOr0 TOKa (TEIUIOBOE, XUMHUYECKOE, MArHUTHOE). DJIEKTPUYECKHH TOK B
KHUJIKOCTSX U Tra3ax.

Onexrpuueckas nenb. Cuiia Toka. DJieKTpuueckoe HampsbkeHHe. CONpOTHBIICHHE NMPOBOIHHUKA.
VYaenbHOE cONpoOTHBIEHHE BemecTBa. 3akoH Oma g ywyactka wenu. llocnmemoBarenbHoe U
napajjiebHOe COEJUHEHNE TPOBOAHHUKOB.

Pabora m MOUIHOCTH ANEeKTpUUECKOTO Toka. 3akoH Jlxoyms—JleHma. DnekTpuueckue menud u
NOTPEOHUTENHN HIEKTPUIECKON 3Heprun B ObITy. KopoTkoe 3aMbikaHue.

ITocTosiHHBIE MarHUTHL. B3anmonelcTBUe MOCTOSIHHBIX MarHUTOB. MarHutHoe noje. MarHutHoe
nojie 3eMJIM M €ro 3Ha4deHue AJsl JKu3HU Ha 3emie. OnbIT Opcrena. MarHUTHOE TOJE AJIEKTPUIECKOTO
Toka. [IpuMeHeHune 371eKTpOMarHuToB B TEXHUKE. JleficTBUe MarHUTHOTO OISl HA POBOJHUK C TOKOM.
DeKTpoBUraTes b MOCTOSHHOTO TOKA. VCronb30BaHue 3IIEKTPOIBUTATENIeH B TEXHHYECKHX YCTPOHCTBAX
Y Ha TPaHCIIOpTe.

Oneiter @apanes. SABiaeHue 3meKTpoMaraHuTHON MHAYKIWH. [IpaBmino JleHma. DnekTporenepaTop.
Croco0bl TIONIYYIECHHSI DJISKTPUICCKON JHEPTHH. JICKTPOCTAHITMH Ha BO300HOBJISIEMBIX HCTOYHHKAX

SHEPIuHu.
Hemoncmpayuu.
1. DnexTpuzamus Tel.
2. JlBa pona dJEKTPHUECKUX 3apsI0B M B3aUMOACHCTBUE 3apsDKCHHBIX TEIT.
3. VYCTpo#CTBO U JEiCTBHE IIEKTPOCKOTA.
4. DuexTpocTaTHYecKast HHIYKITUS.
5. 3akoH COXpaHCHHS IEKTPUICCKUX 3apsIIOB.
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IIpoBOAHMKY U JUDIEKTPUKH.

MopnenupoBaHye CHIOBBIX JIMHUH 3JEKTPUIECKOTO MOJIS.
M cTOYHMKY TIOCTOSIHHOTO TOKA.

JleficTBUS 3IEKTPUUECKOrO TOKA.

. DJEKTPUUECKHUI TOK B KUIKOCTH.

. 'a30BbIH pa3psn.

. M3MepeHnue cuiibl ToKa aMIepMeTpPOM.

. M3aMepenue 31eKTpUYecKoro HanpsbKeHUs BOIBTMETPOM.

. Peoctar u Mara3zuH CONpOTHBICHUIM.

. B3aumopeiicTBre MOCTOSHHBIX MAarHUTOB.

. MonenupoBanre HEBO3MOXHOCTH Pa3/ICICHUS MOJIOCOB MarHHUTa.
. MonenupoBanre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OmsiT Dpcrena.

. MarnutHoe nose Toka. DIeKTPOMarHur.

. JleficTBr€ MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

. DneKTpoJBUTaTEb OCTOSHHOIO TOKA.

. UccnenoBanue sBIEHUS JIEKTPOMAarHUTHON UHAYKIIVH.

. Omnbrtel Qapanes.

. 3aBHCUMOCTH HarpaBJICHUA HHAYKIIMOHHOT'O TOKaA OT yCHOBI/Iﬁ €0 BOBHUKHOBCHUS.
. DNeKTporeHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnsie padomout u onvimot.

A o

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnBITH 110 HAOIIOIEHUIO NEKTPH3AINH TENl MHAYKIIUEH U TPH COMPUKOCHOBEHUH.
UccnenoBanue qeHCTBUS AIEKTPUUECKOIO MOJISI HA MPOBOAHUKU U AUJIEKTPUKH.

CoOopka 1 ipoBepKa pabOTHI TMEKTPHUECKON HEMH ITOCTOSHHOTO TOKA.

W3mepeHne 1 peryJupoBaHUE CUIIBI TOKA.

W3mepeHune u peryiupoBaHuE HAIPSHKEHUS.

UccnenoBanue 3aBUCHUMOCTU CHJIBI TOKAa, HAYLIETO YEpe3 PE3UCTOP, OT COMNPOTHUBICHUS
pe3UCTOpa U HAIIPSHKEHUS Ha PE3UCTOPE.

OnBbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb AJIEKTPUUECKOIO CONPOTUBIEHUS MPOBOJHHUKA OT
€ro JUIMHBI, IUIOMIA/IA MOTIEPEYHOTO CEUEHUS U MaTepHaa.

[IpoBepka mnpaBuiia CJIOKEHUS HANPSLDKEHUM NOpU MOCIEAOBATENIBHOM COEIUHEHUU JBYX
PE3UCTOPOB.

[IpoBepka npaBuiia A1 CUIbl TOKA IPU MapaJlIEIbHOM COEAUHEHUH PE3UCTOPOB.
Omnpenenenne padOThI ANMEKTPUIESCKOTO TOKA, HIIYIIETO Yepe3 PE3UCTop.

OrnpezaeneHre MOIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA, HAYLIETO Yepe3 JAMIIOUKY, OT HAMPSDKEHUS Ha HE.
Onpenenenne KIIJI HarpesaTens.

HccnenoBanre MarHUTHOIO B3aUMOAEHCTBUS TIOCTOSIHHBIX MarHUTOB.

W3yueHre MarHUTHOTO MOJISI TOCTOSHHBIX MAarHUTOB NPHU UX 00BEIUHEHUH U pa3eICHIH.
HccnenoBanue AeiCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnBITHI, JAEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI B3aMMOCHCTBHA KaTYIIKH C TOKOM H
Mar"mTa OT CHJIBI TOKa W HaIPaBJIeHHS TOKA B KaTYIIIKE.

W3ydenne neiicTBrs MarHUTHOTO TOJIS HA POBOAHHK C TOKOM.

KonctpynpoBanue n n3yuenune padboTsl JEKTPOABUTATENS.

Namepenne KIIJI anexkTpoaBurarebHOW yCTaHOBKH.

OnBITHI IO UCCIIEAOBAHUIO SBJICHUS YIEKTPOMATHUTHON MHIIYKIUH: FICCIeI0OBaHIE N3MEHEHUH
3HAYEHUS W HATPaBICHHS HHAYKIIMOHHOTO TOKA.

[okymeHT co3aaH B anekTpoHHo chopme. Ne 63 ot 07.11.2023. UcnonHutens: LWamcetanHosa ©.[1. 0 AIEKTPOHHbINA
CrpaHunua 8 n3 33. CtpaHnua cosgana: 07.11.2023 13:55 =¥ TATAPCTAH



9 KJIACC

Paznen 8. Mexannueckue siBJICHHS.

Mexannueckoe JBrkeHHe. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHWYeCKOTro IBWXeHMs. PaBHOMEpHOE npsaMonnHeiiHoe nBrxkeHne. HepaBHoMepHOe mpsaMosInHETHOe
nBrkeHne. CpellHsAs 1 MTHOBEHHAsl CKOPOCTh Tella P HEPaBHOMEPHOM JBM)KEHUU.

Yckopenue. PaBHOyckopeHHOe TpsMosnHelHoe nBuwxkeHue. CBoOomHoe mameHue. ONbITHI
lanunes.

PaBHOMepHOE IBMXKEHHUE MO OKpYXHOCTH. [leproa u wactora oOpamieHus. JluneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHE.

IlepBbiit 3akoH Hbrorona. Bropoi 3axkon Herorona. Tperuit 3axkon Herotona. Ilpuniun
CYTIEpIO3ULINU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: CHJla TPEHHS CKOJBKEHHUS, CHJIa TPEHMS IOKOS,
Jpyrue BUAbI TPEHUsI.

Cuna TsHKeCTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpeHHe cBOOOMHOro majaeHus. [BrokeHHe
rutaneT Bokpyr Connua. I[lepBas kocMuyeckas ckopocTs. HeBecoMocTs U meperpy3Kku.

PaBHOBecue MarepuaibHOW TOUYKHM. AOCOMIOTHO TBEpHOE Teio. PaBHOBecue TBEPAOrO Tena C
3aKpEIIEHHON OChIO BpalieHusl. MoMeHT cuiibl. LIeHTp TskecTu.

Umnynsc Tena. M3MeHenwe wummynbca. WMIynbc cuibl. 3aKOH COXpaHEHHsS HMITYJIbCa.
PeakTuBHOC NBUKEHHE.

Mexannueckast paboTa U MOILTHOCTb. PaboTa cuil TsKecTH, ynpyroctu, TpeHus. CBsi3b SHEpIuU U
pabotsl. [loTeHnManbpHas SHEPTUs Tesa, HOAHATOrO HAJ MOBEPXHOCTHIO 3eMiH. [loTeHManbpHas sHeprus
cxaToll mpyxkuHbl. KuHertmdeckass sHeprud. TeopemMa O KUHETUYECKOM HHEPTrUU. 3aKOH COXPaHEHUA
MEXaHUYECKON SHEPIHH.

Jemoncmpayuu.

1. HaGmoneHne MEXaHU4eCKOro ABMKEHHMS TeJla OTHOCUTENFHO Pa3HBIX TEJI OTCUETA.

2. CpaBHeHHE ITyTel U TPACKTOPUI IBUKEHMSI OHOTO U TOT'O YK€ Tella OTHOCUTENBHO Pa3HBIX Tel
OTCYETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHEHHOTO ABHKEHUS.

HccnenoBanre Npru3HaKoB PABHOYCKOPEHHOTO IBHIKCHMS.

Habmionenue nBrkeHHs Tela 1o OKPY>KHOCTH.

Habmionenne MexaHn4ecKuXx sIBICHUH, IPOUCXOAALIMX B cucTeMe oTcuéra «Tenexka» npu e

S0k Ww

PaBHOMEPHOM M YCKOPEHHOM JIBU)KEHUH OTHOCUTENBHO KaObruHeTa (GU3UKH.

7. 3aBUCHMOCTbH YCKOPEHHS Teja OT MacChl Tejla U ACHCTBYIOIIEH Ha HETO CHJIBL.

8. HabmoneHnue paBeHCTBa CHII IPH B3aMMOJICHCTBUH TEL.

9. U3meHeHHe Beca Tella IPH YCKOPEHHOM JIBHKECHUH.

10. Ilepenaua umiynbca npy B3aUMOJEHCTBUU TEN.

11. IlpeoOpazoBanus 3HEPTHH PU B3aUMOICHCTBUH TEIN.

12. CoxpaHeHue UMITyJIbCa PH HEYIPYTOM B3aUMOJENCTBHN.

13. CoxpaHeHue UMITYJIbCa TIPH a0COJIOTHO YIIPYTOM B3aUMOCHCTBHUH.

14. HaOmrozieHre peakKTUBHOTO JIBUKCHHMS.

15. CoxpaHeHHEe MEXaHUYECKOW SHEPTHH NPU CBOOOTHOM Ta/ICHHH.

16. CoxpaneHne MEXaHUYECKOIH HEPTUH MPH JIBWKEHHUH TENa MO IeUCTBUEM NPy KUHBIL.

Jlabopamopnuvie pabomot u onvinol.

1. KonctpynpoBaHue TpakTa JUIsl pa3rOHAa W JaJIbHEUIIEr0 paBHOMEPHOIO JIBIKEHHS IIapHKa
WUTH TEJIEXKKU.

2. Omnpenenenne cperHell CKOPOCTH CKONBKEHHS OpycKa WM ABMKEHUS IIapuKa M0 HAKIOHHOU
TUIOCKOCTH.

3. Omnpenenenre yCKOPEHHUs Tella IPY paBHOYCKOPEHHOM JBM)KEHHUHU TI0 HAKJIOHHOW TIOCKOCTH.
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4. HccnemoBaHue 3aBHCUMOCTH IYTH OT BpPEMEHU IPH PAaBHOYCKOPEHHOM [BMXKCHUH 0€3
Ha4yaJIbHOU CKOPOCTH.

5. TlpoBepka THIIOTE3BI: €CIM NPU PAaBHOYCKOPEHHOM JBIDKEHHH 0€3 HayalbHOH CKOPOCTH IyTH

OTHOCATCSI Kak psAA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEXKYTKH BpEeMEHH

OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO JaBJICHHUS.

Onpenenenne KOXPPHUINEHTA TPEHUS CKOTBKCHHUS.

Onpenesnenne KECTKOCTU NPYKHUHBL.

Onpenesnenne paboThl CUIIBI TPEHUS TIPH PAaBHOMEPHOM JABIKEHUH Tejla 10 TOPU30HTAIBHOM

O XA

MTOBEPXHOCTH.

10. Ompenenenne pabOThl CUJIBI  YOPYrOCTH TpPH MOABEME TIpy3a C HCHOIb30BAHHUEM

HETOABIKHOTO U TIOABHKHOTO OJIOKOB.

11. UzydeHune 3akoHa COXpaHEHUs YIHEPTHH.

Pa3nen 9. Mexannuyeckue KoJie0aHus M BOJIHBI.

KonebarensHoe nBukeHne. (OCHOBHBIE XapaKTEPUCTHKH KoOJeOaHWi: TEpHOA, YacToTa,
amruutyia. MaTeMaTHueckuid ¥ MPYKWHHBIH MasTHUKU. [IpeBpaleHre >HEpriud Npu KojeOaTeTbHOM
JIBUKEHHU.

3aryxaromue KoneOaHus. BreiHyXaeHHbie KoneOaHusi. Pe3onanc. MexaHWYeCKHE BOJHEL.
CBoiicTBa MexaHHMYeCKHX BOJH. [IpojonbHBIE M TMomepedHble BOJHBI. J[MMHAa BOMHBI U CKOPOCTH €&
pacnpocTpaHeHusl. MeXaHM4eCKHUE BOJIHBI B TBEPJIOM TEJIE, CEHCMHUUECKUE BOJIHBI.

3Byk. ['poMKocTh 3ByKa U BeIcOTa ToHA. OTpaskeHue 3ByKa. H(Mpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

HabGmronenue konebaHuit TeJI MO JeCTBHEM CHITHI TSHKECTH U CHITBI YIIPYTOCTH.
Habmronenue konebanuii rpy3a Ha HUTH B HA TIPYKUHE.

Habmronenue BRIHYKICHHBIX KOJICOaHUN U pe30HaHCA.

Pacnpoctpanenne npoJoIbHBIX U MOMIEPEYHBIX BOJIH (HA MOAEIH).
HabmtoneHnue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

R

AKyCTHYECKUI pEe30HaHC.

Jlabopamopnsie padbomout u onvimot.

1. OmnpeneneHne 9acTOTHI U IEpHOJIa KOJeOaHUI MaTeMaTHIeCKOTO MasTHHAKA.

2. OmnpeneneHne 4acTOTHI U TIEpHOJIa KOJIeOaHNH TPYKUHHOTO MasTHUKA.

3. HccrnenoBanue 3aBHCMMOCTH TIepHOAA KoJeOaHWN TMOJBENIEHHOTO K HUTH TPy3a OT JUIMHBI
HUTH.

4. MHccnemoBanue 3aBHCUMOCTY TIepro/ia KOJICOaHUH IPY>KMHHOTO MasiTHUKA OT MaccChl rpy3a.

5. llpoBepka HE3aBHUCHMOCTH IEpHOAa KoieOaHW Trpy3a, MOABEIIEHHOTO K HHUTH, OT MAacChl
rpy3a.

6. OTmbBITEL, TEMOHCTPHPYIOIINE 3aBUCHMOCTh TEpro/ia KoJeOaHWH MPYXKUHHOTO MasTHUKA OT
Macchl Ipy3a U )KECTKOCTH HPY>KUHBI.

7. W3mepenue yckopeHUs] CBOOOIHOTO TaIeHUs.

Paznen 10. DjekTpoMarHuTHoe noJje v 3JIeKTPOMATHUTHbIE BOJHBI.

ONEeKTPOMarHuTHOE ToJie. ODJEKTPOMarHWTHbIE BOJHBL. (CBOMCTBA 3NEKTPOMArHUTHBIX BOJIH.

[Ikarna 37eKTpOMarHuTHBIX BOJIH. Vcrionp30BaHNe 3IEKTPOMAarHUTHBIX BOJH JUISI COTOBOM CBS3H.

DnekTpoMarauTHas npupoja ceera. CKopocTs cBeTa. BOIHOBEIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CpoiicTBa 3IEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOICTBA CBETA.

Jlabopamopnuie pabomot u onvinol.

1. H3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TenedoHa.

Paznen 11. CBeToBbIe sIBJIEHHS.
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JlyueBast monens cBera. Mctounuku cBera. [IpsMonunHeiiHoe pacmpocTpaHEHUE CBETa. 3aTMEHUS
Comnnua u Jlynsl. OtpaxkeHnue cBeta. [lnockoe 3epkano. 3aKkoH OTpakeHHsI CBETA.

[Ipenomnenue cBeta. 3akoH MpeloMIeHUS cBeTa. [lomHOE BHYTpEHHEE OTpakKeHHE CBETa.
Hcnonb3oBaHue MOJTHOTO BHYTPEHHETO OTPAXKCHUS B ONITHYECKUX CBETOBO/IAX.

Jlunza. Xop nydeit B muH3e. OnTuueckas cucrema (poroamnmnapara, MUKPOCKOTA B Teneckona. ['na3
KaK ONTHYECKasi cucTeMa. bIu30pyKocTh U JaIbHO30PKOCTh.

Paznoxxenne Oenoro ceera B crektp. Omnbitel HptoToHa. CllOKEHUE CIEKTPAIBHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.
[IpsAmosnrHETHOE pacIpOCTpaHEHHE CBETA.
OTtpaxkeHue cBera.
[Nomyuenune n300paxeHuii B TNIOCKOM, BOTHYTOM ¥ BBIITYKJIOM 3€pKaJjiax.
IIpenomnenue csera.
OnTU4ecKuil CBETOBOI.
Xon ry4eii B cobuparomieii JuH3e.
XoJ Jydel B pacCEeuBarOILEH JTUH3E.

PN R WD

[Mony4enue n3o0pa>keHNli C MOMOIIBIO JINH3.
9. Tlpunuun neiicteus GpoToanmapara, MUKPOCKOIIA B TEJIECKOTIA.
10. Mopnens rnasa.
11. Pa3znoxeHue 0enoro ceera B CHEKTP.
12. Tlomy4ueHne GeOTO CBETA MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopnsie padomut u onvimot.
1. HccaenoBanue 3aBUCMMOCTH YIJIa OTPaKEHHSI CBETOBOTO JIyda OT yIila HaJeHHs.
2. H3ydeHue XxapaKTEpUCTHUK U300paXeHUs IPEIMETa B IIJIOCKOM 3€pKajle.
3. HccnenoBaHue 3aBUCUMOCTH YIJIa IPEJIOMIICHUS CBETOBOT'O Jiydya OT yIJla MaJeHHs Ha TPaHuLe
«BO3IYX—CTEKJION.
4. TlomydeHue n300payKEHUH C TOMOIIBIO COOUPAFOIIEH JIMH3HI.
5. Ompenenenne GOKyCHOTO PaCCTOSHUS U ONTHYECKOH CHIIbI COOMPAIOIIEH JTUH3HI.
6. OIBITH IO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.
7.  ONBITEI IO BOCHIPUATHIO LIBETA MPEAMETOB PU MX HAOIIOAEHUH Yepe3 LIBETOBbIC (DMIIBTPEI.
Pasnen 12. KBaHTOBBIC SIBJICHHS.
Omnbitel Pesepdopaa um mnanerapHas mozenb atomMa. Mogens atoma bopa. Mcenyckanwe wu
norJionieHye ceera aroMoM. KBautel. JInHeiuaTbie CIEKTPHI.
PaguoaktuBHOCTE. Anba-, Oera- n ramma-uznydeHus. CtpoeHue atomHOro spa. HykinonHas
MOJeIb aTOMHOT0 sizpa. M3oromnsl. PagnoakTuBHble npeBpamenus. [leproa noiaypacnaia aTOMHBIX sAep.
SlnepHble peaknuu. 3akOHBI COXPAHEHUS 3apAJOBOIO M MAacCOBOTO 4YHCEN. ODHEprus CBS3U
aToMHBIX saep. CBA3b Macchl W 3HEpruu. Peakumm cuHTe3a W AeneHus sjep. VICTOYHHMKHM 3HEpruu
ConHua u 3BE31.
SInepnas sHepreTuka. [IeficTBHS paiOaKTUBHBIX M3JIyUYE€HUH Ha )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.
CreKTpsl N3MyUYeHHS U TIOTJIOIIEHUSI.
CreKTpsI pa3nuIHBIX Ta30B.
CuexTp Bozopoa.
Habmroenue TpekoB B kamepe BuiibcoHa.
Pabora cuéruynka HOHM3UPYIOIINX H3ITyIEeHUH.

I

Perucrparus nzmydeHus IPUPOTHBIX MUHEPAJIOB M IMPOTYKTOB.

Jlabopamopnuvie pabomot u onvinol.

1. HaOmrofeHue CIUIOIIHBIX M JTUHEHYATHIX CIICKTPOB U3YUYCHUS.

2. HccrmemoBanme TPEKOB: W3MEPEHHE DHEPTrUM YACTHIBI 10 TOPMO3HOMY MyTH (IO
dotorpadusam).
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3. H3mepeHue paanoaKTUBHOTO (OHA.

IloBTOpHUTENLHO-0000IIAIOIIN I MOAYIb.

[ToBTOpPHUTENBHO--0000IAIOIINN MOIYIb TMpeIHa3HaYeH ISl CHUCTeMaTH3aldd H 00O0O0IIEHHS
NPEMETHOTO COACPIKaHUsl M ONbITa JESTENbHOCTH, MPHOOPETEHHOTO TpPH HM3YYEHHH BCEro Kypca
¢u3nKM, a TaKkKe U1 TMOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy MO (u3uke s
o0yyaromuxcsi, BHIOPaBIINX 3TOT Y4eOHBII peaMeT.

[Tpy m3y4eHWU HAHHOTO MOAYJIS PEaTH3YIOTCS U CHCTEMAaTU3UPYIOTCS BUABI IEATCIBHOCTH, Ha
OCHOBE KOTOpPBIX 0OecreyrBaeTcsi NOCTIKEHHE NPEAMETHBIX M MeETalpeJMETHBIX IUIaHUPYEeMBIX
pe3ynbpTaToB 00y4eHus, GopMuUpyercsl ecTecCTBEHHOHAYYHasi TPaMOTHOCTh: OCBOSGHHE HAYYHBIX METOAOB
WCCIICIOBAHUS SBJICHUN MPUPOABI U TEXHHUKH, OBIAJCHUE YMEHHSIMU OOBSACHITH (pU3MUecKHe SBICHUS,
NPUMEHSIS IOTY4YeHHbIE 3HAHUS, PelaTh 331a4M, B TOM YHCJIE Ka9YeCTBEHHbBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMIIMATEHO [ESTENBHOCTHBIA XapaKTep NAaHHOTO pasjesia pealn3yercss 3a C4ET TOro, 4ro
oOyyaronuecs BHIOTHSIOT 33aHuUs, B KOTOPHIX UM IpeAsiaracTcs:

Ha OCHOBE IOJIyYCHHBIX 3HAHWH paco3HaBaTh U HAYYHO OOBACHATH (DU3NYECKUE SIBICHHUS B
OKpY>KaloIllel MPUPOJie U TIOBCETHEBHOM KHU3HU;

WCIIOJIb30BaTh HayYHbIE METO/Ibl UCCIIEIOBAHUS (PU3UUECKUX SIBICHUI, B TOM YHUCIE JAJIsl IPOBEPKH
THIIOTE3 U MOJyYSHUS] TEOPETHYECKHIX BHIBOJIOB;

OOBSICHATh HAyYHBIC OCHOBHI HamOojee Ba)KHBIX JOCTH)KCHHH COBPEMEHHBIX TEXHOJIOTHH, HaIlpuMmep,
MPaKTUYECKOTO HCIIONb30BaHUS PA3UUHBIX MCTOUHMKOB SHEPIHMH HAa OCHOBE 3aKOHA TPEBpPAIICHUS U
COXPaHEHHs BCEX M3BECTHBIX BUIOB SHEPTHH.
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INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITIPOI'PAMMBI 11O ®U3NUKE HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA3OBAHUA

W3yyenne ¢GU3UKUM HAa ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs HANpPaBICHO Ha JIOCTHKEHHE

JMYHOCTHBIX, METANPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEbHBIX PE3YIbTATOB.

B pesynbprare nzyueHus GU3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs y 0OydaroIierocs

OyayT chopMHPOBaHBI CIIEAYIOIINE TMYHOCTHBIC PE3YNbTaThl B YACTH:

e 1) naTPMOTUYECKOI'0 BOCIIUTAHUS:

® - TIPOSIBIICHHE MHTEpEca K UCTOPUU H COBPEMEHHOMY COCTOSTHHIO POCCHICKOM (PM3UUECKON HAYKH;

® - [ICHHOCTHOE OTHOIIEHHE K JOCTIKEHHUSIM POCCHUCKUX YUEHBIX--(DU3UKOB;

e 2) rpa’kIaHCKOro0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

® - TOTOBHOCTH K aKTUBHOMY y4YacTHUIO B 00CY>KICHNHU OOLIECTBEHHO 3HAYUMBIX U 3THYECKUX IPoOIIeM,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHNEM JIOCTIDKCHUN (QU3HUKHY;

o - OCO3HaHNEC BaAXXHOCTHU MOPAJIbHO--3TUYCCKUX NNPHUHIIUIIOB B ACATCIBHOCTHU y‘-IéHOI‘O;

e 3)3CTeTHYeCKOro BOCIIUTAHUS:

® - BOCIIPUATHE ICTETUUECKUX KA4eCTB (pU3NUEeCcKOll HayKH: e€ rapMOHUYHOrO MTOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JIJAKOHUYHOCTH;

® 4) HEeHHOCTH HAYYHOI'0 IO3HAHMSA:

® - OCO3HAaHWE NEHHOCTH (IU3UYECKOW HAYKM KaK MOIIHOI'O MHCTPYMEHTA MO3HAHUS MHpPA, OCHOBEI
Pa3BUTHS TEXHOJIOTUH, BAXKHEUIIEH COCTABIAIOIIECH KYIbTYPBI;

® - pa3BUTHE HAYYHOI JTF0003HATEIEHOCTH, MHTEPECa K HCCIIEAOBATEIbCKOMN IESTEIBHOCTH;

e 5) (hopMUpPOBAHMS KYJAbTYPbI 310POBbS H 3MOLMOHAJIBHOI0 0J1ar0NOIyYusl:

e - OCO3HAaHHE LEHHOCTU Oe30macHoro obpasa XU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpE,
BaXHOCTH IpaBHJ O€30MIaCHOTO MOBEICHUS HA TPAHCIOPTE, HA JOPOrax, C JIIEKTPUIECKUM H
TETJIOBBIM 000PYZOBAaHHEM B JOMAIIHUX YCIOBUSIX;

e - chopMUpPOBAHHOCTH HaBBIKA pedIICKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTo JKe MpaBa
y Ipyroro 4ejoBeKa;

e 6) TPY0OBOro BOCIMTAHUSA:

e - aKTHBHOE y4yacTM€ B PEUICHUH IPAKTUYECKUX 3ahad (B paMKax CeMbH, 0Opa3oBaTEIbHOM
OpraHu3allii, TOPoJia, Kpas) TEXHOJIOTHYECKON U COIMaIbHON HANPaBIEHHOCTH, TPEOYIOIUX B TOM
yuclie U PU3NUIESCKUX 3HAHUM;

® - MHTEpPEC K MPaKTHYECKOMY M3YUEHHIO Mpodeccuii, CBI3aHHBIX ¢ (PU3UKOH;

e 7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

® - OpHEHTalys Ha NMpUMEHEHHe (U3MUECKUX 3HAHWH JUIsl pEelIeHUs 337a4 B 00JacTH OKpY’Karolei
Cpeibl, IJIAHUPOBAHUS MTOCTYIKOB M OLIEHKU MX BO3MOYHBIX MOCIIECTBUI JJIsI OKPYKAIOIIEH Cpelibl;

e - O0CO3HaHHE INI00AIBHOIO XapaKTepa 3KOIOTHIECKUX MPoOIeM U IyTel UX pelIeHus;

e 8) ajanTanuM K N3MEHSIIOIMMCS YCJIOBHSIM CONMAJIBHON U IPUPOAHON cpeabl:

® - TOTPeOHOCTH BO B3aMMOJAEWCTBUU MpPH BBIOJHEHWHA WCCIEIOBAHWA WM TPOEKTOB (hH3MUECKOi
HaNpaBJIEHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUSM JPYTHX;

® - [JOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIEATEIbHOCTD;

e - noTpeOHOCTH B ()OPMHUPOBAHMM HOBBIX 3HAHHUH, B TOM uuciie (HOpMYIMPOBaTH HJIEH, MOHATHS,
TUIOTE3bI 0 PU3NIECKUX 00BEKTAX U ABJICHUIX;

® - OCO3HaHHUE JePHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (HDU3HUKH;

® - [UIAHWPOBAHHE CBOETO Pa3BUTHS B IPHOOPETCHUU HOBBIX (PM3UYECKUX 3HAHH;

® - CTPEMJICHHMEC AHAJIM3UPOBATH W BBIABIIATH B3aWMMOCBS3H IIPUPOIHI, 00I11eCTBa M DKOHOMHUKH, B TOM
YHCIIe C UCTOIb30BaHUEM (PU3NUECKUX 3HAHU;
o - OICHKa CBOHX HeﬁCTBHﬁ C y‘{éTOM BJIMAHUSA Ha OKPYKAKOMIYHO CPEAY, BO3MOKHBIX ri100aabHBIX
MOCTIEICTBUM.
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METANPEIMETHBIE PE3YJIBTATbBI

B pesynbTate ocBOeHHS MpOrpaMMbl N0 (PU3UKE HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs Y
oOyuJatomerocs 0yayT copMHpPOBaHEI MeTANPEIMETHBIE Pe3yJIbTATHI, BKIIOYAONIUE TO3HABATEILHBIC
VHHUBEpCAIbHBIC yYeOHBIC JIEHCTBUS, KOMMYHUKATUBHBIC YyHHUBEPCAJIbHBIC yUeOHBIC JICHCTBUS,
PETYJIATUBHBIC YHUBEPCALHBIC YUCOHBIC ICHCTBYSL.

Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHBIC yYeOHbIe NelicTBHSA

Ba3oBLIe JJornuecKkue JeicTBusA:

BBISBIIATH U XapaKTEePHU30BaTh CYIIECTBEHHbIE IPU3HAKN 00BEKTOB (SIBJICHUH);

yCTaHABIUBATh CYLICCTBEHHBIM MpH3HAK KiIacCU(UKALMHM, OCHOBaHUS Ui 00OOIICHUS H
CpaBHEHHUS;

BBISBIISITH 3aKOHOMEPHOCTH W TPOTHBOpPEYHS B paccCMaTpUBaeMbIX (akTax, AaHHBIX H
H36HIOZICHI/ISIX, OTHOCAIIUXCA K q)HSH‘ICCKI/IM SIBJICHUSM,

BBIABJIATE NPUINHHO--CIICACTBCHHBIC CBA3U IIPHU U3YUCHUU (1)I/I3I/I‘-ICCKI/IX SIBJICHUM 1 IMpOoLCCCOB,
ACIaTb BbIBOAbI C HMCIHOJB30BAHUCM [JCAYKTHBHBIX W HWHAYKTUBHBIX YMO3aKH}OqCHHﬁ,
BbIABUI'aTh THITIOTE3bI O B3AUMOCBA3AX (1)I/I3I/I‘IGCKI/IX BCIINYUH,

CaMOCTOSITENTFHO BBIOMPATh CIOCO0 perieHns y4deOHOW (u3mueckoil 3amaum (cpaBHEHHE
HECKOJIbKMX BapHAHTOB PElICHUs, BEIOOp Hanboiee MOIXOA[IIETO C YIETOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaeanoBaTeabCKHE TEHCTBHUA:

UCIIOJIB30BaTh BOIIPOCH! KaK UCCIIEN0BATENBCKII HHCTPYMEHT IO3HAHNS;

NPOBOJMTH IO CAMOCTOSITEILHO COCTAaBICHHOMY IUIAHY OIBIT, HECIOXKHBIA (QH3HMYECKHH
9KCIIEPUMEHT, HEOOJIbILIOE HCCTIeI0BaHUE (PU3NIECKOTO SIBICHUS;

OLICHMBATh Ha MPUMEHHMOCTh H JOCTOBEPHOCTh HWH(POPMALIMIO, IONYYCHHYI0O B XOJIe
WCCIIETOBAHHUS WIIM IKCIIEPUMEHTA;

CaMOCTOSITETIbHO (HOpMYIHpPOBaTh OOOOIIEHUS W BBIBOABI 10 pe3yibTaTaM HPOBENEHHOTO
HaOJI0ICHHSI, OTIBITA, UCCIIEOBAHNUS;

NPOTHO3UPOBAaTh BO3MOXKHOE JajbHEHIee pa3BUTHE (U3NUYECKUX IIPOLECCOB, a TaKKe
BBIJIBUTATh MIPEITIONI0KEHUS 00 NX Pa3BUTHH B HOBBIX YCJIOBHUSIX U KOHTEKCTaX.

PaGora ¢ nundopmanueii:

MIPUMEHSATh PA3IMYHBIE METO I, HHCTPYMEHTBI U 3aIIPOCHI MPHU TIOUCKE U 0TOOpEe HHGBOpMAIUH
WM JJAHHBIX C YIETOM MpEIIOKEHHON yueOHO# pru3mueckoit 3amaum;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh MHPOPMAIUIO PA3IUYHBIX BHJIOB H
(dhopM npecTaBICHMS;

CaMOCTOSTENTLHO  BBIOMpPATh ONTHMAaJbHYIO (OpMY TMpEACTaBICHUS WHPOpMAIMH U
WUTIOCTPHUPOBATH peliaeMble 3a7a9i HeCTIOKHBIMU CXEMaMH, TUarpaMMaMu, HHOH TpadyuKoi u
AX KOMOWHALUSIMH.

KOMMyHI/lKaTI/lBHBIe YHUBEpPCAJIBbHBLIC yqeﬁmﬂe )IeﬁCTBHﬂ:

B X0Jle¢ 0OCYXIeHUs y4eOHOTrO MaTepuania, pe3yJhbTaToB JIAOOPATOPHBIX padOT M TMPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI M BBICKAa3bIBAaTh WJICH, HAIICIICHHBIC Ha
pelleHne 3a/1a4H U MOJIIepiKaHue OJIaroKeaTeIbHOCTH OOIIEHMS

COTIOCTABJIATH CBOM CYXKICHUS C CYXICHUSMHU JIPYTMX YYaCTHUKOB JHajora, OOHapyXHBaTh
pasiuyre U CXOJICTBO MO3UIIHIA;

BbIpakaTb CBOIO TOYKY 3p€HUA B YCTHBIX U TIMCbMCHHBIX TCKCTAaX;

MyOIMYHO TIPENCTaBISTh PE3yJbTaThl BBITOJHEHHOTO (DM3MYECKOTO OMbITa (IKCIIEPHMEHTA,
WCCIIEI0BAHUS, TIPOCKTA);
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® TIOHMMaTh W HCIOJB30BATh IPEHMYIIECTBA KOMAaHIHOW W HWHAWBUAYAIbHOH pabOTHl TpU
pEIIeHNH KOHKPETHOH (U3NIECKON POOJIESMBI;

e [PUHUMATH IEJIM COBMECTHOM JESATEIHHOCTH, OPTaHU30BBIBATh JCHCTBUSA MO €€ TOCTUNKECHUIO:
pacripenenaTh poiiu, 00CYKIaTh MPOIECCHl M Pe3ybTaThl COBMECTHON paboThl, 00001maTh
MHEHUS HECKOJIBKUX JTFO/ICH;

® BBINOJHATH CBOK YacTh pPa0OTHI, JOCTHras KayeCTBCHHOT'O pe3yjbTara 10 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU NEUCTBUA C IPYTHUMH YWICHAMU KOMaH/bL;

® OIIEHWBaTh KAadeCTBO CBOETO BKJIaJNa B OOMMIA TPOMYKT IO KPUTEPHUSM, CAMOCTOSITEIHHO
c(hOpMyJIMPOBaHHBIM YYACTHHUKAMH B3aMOICHCTBUSI.

PeryasiTuBHBIC yHHBepcaJbHbIe y4eOHbIe AelCTBUA

Camoopranusaums:

e BBUBIATH NPOONEMBl B XM3HEHHBIX M YYCOHBIX CHUTYalHsX, TPeOYIOLUIMX A PEIICHHS
(u3NYeCKUX 3HAHUH;

o OPHUCHTUPOBATLCA B PA3JIMYHBIX IMOAXOAAaX MPUHATUA pCHICHI/Iﬁ (I/IHI[I/IBI/II[yaJIbHOC, MIPpUHATUC
pEeIIeHus B TPYIIIE, IPUHITHE PEIICHUN TPYIIION );

®  CaMOCTOATENIFHO COCTaBJSITh alTOPUTM  pelIeHUs (U3MYeCKOW 3aJayd  WIM  IUlaHa
UCCIICIOBaHUSI C Y4Y6TOM HWMEIOIIUXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTUPOBATh MpEJiaraéMble BApUaHThI PELLICHU;

e JjenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHHE.

CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTE/JIEKT:

e  1aBaTh a/ICKBATHYIO OLEHKY CUTYALlH U MpeylaraTh IiaH e€ N3MEHEHHUS;

o 00BACHATH IMPUYXHBI  JTOCTHXKCHHUA (HCI[OCTI/DKCHI/IH) PE3YyIbTAaTOB ACATCIBHOCTHU, [daBaTb
OLICHKY NIPUOOPETEHHOMY OIBITY;

o BHOCUTHL KOPPEKTHUBBLI B JACATCIILHOCTH (B TOM 4YHCJIE B XOJ BbIIIOJHCHUA (bI/ISI/I‘IeCKOFO
WCCIICIOBAaHUSI WIIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHHBIIMXCS CHTYaIUH,
YCTAHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

®  OIICHWBATh COOTBETCTBHE PE3yJbTATa IIEJH U YCIOBHSIM;

e CcTaBUTH ceOs HAa MECTO JPYroro 4ejoBeKa B XOAE CHOpa WIM JUCKYCCHU Ha HAay4YHYIO TeMY,
IMOHUMATh MOTHBbI, HAMCPCHUA U JIOTUKY APYTOro,

e [PHU3HABaTh CBOE MPaBO Ha OMIMOKY MPU PELICHUH (U3NUYECKHUX 33/1a4 MM B YTBEP)KICHUAX HA
Hay4HbIE TEMbI U TAKOE e MPaBO JPYyroro.

INPEJMETHBIE PE3YJIBTATBI

K xonmy oOy4enust B 7 kJjacce npeiIMETHbBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh

c(hOpMHUPOBAHHOCTDH y 00YHAIOIIUXCS YMEHUH:

® HCIOJB30BaTh IMOHATHS: (QU3UUECKUE W XUMUYECKHE SBJICHUS, HAOJIIOJEHHE, JdKCIEPUMEHT,
MOJIeJb, TUIIOTE3a, SANHULIBI (PU3MUECKUX BEJIIMYMH, aTOM, MOJEKYJIa, arperaTHble COCTOSHHS
BemiecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOE MABIKEHHE (PaBHOMEPHOE,
HEpaBHOMEpPHOE, NPSMOJHMHEHHOE), TPaeKTOpHs, pPaBHOJACHCTBYMOMmAs cujia, AeopMarus
(ynpyrasi, ruiacTuyeckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

e pa3nmuyarh sBieHUS (nudQy3us, TEIIOBOE [BUKEHHE YacTUI[ BEIIECTBA, PaBHOMEPHOE
JBIKEHHE, HEPAaBHOMEPHOE ABMKEHUE, HHEPIHS, B3aUMOJICHCTBUE TEJl, paBHOBECHE TBEPIBIX
TN ¢ 3aKPEMIEHHON OCBIO BpAllleHUs, Nepeiadya AaBJICHUS TBEPIBIMU TEIaMU, KUJIKOCTIMHU U
razamu, atMoc()epHOe JaBlicHHE, IIaBaHUE TEJ, MPEBPALICHUS MEXaHWYECKOH SHEpPTruu) Io
ONMCAaHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JAHHOE
¢du3nuecKoe SBICHHE;
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®  pacro3HaBaTh MPOSIBICHUE M3YyYEHHBIX (PU3MUECKHUX SIBICHUH B OKPYXKAIOIIEM MHUpE, B TOM
ymciie (GU3NIECKHe SBJICHUSA B MPHUPOJE: MPUMEPHI IBIKEHHS C PAa3TUYHBIMH CKOPOCTSIMHU B
JKUBOM W HEKHUBOW TpPUPOAE, ACHUCTBUE CWIBI TPEHUS B MPUPOJIE WU TEXHUKE, BIIHSIHUE
aTMoc(epHOro JaBleHNs Ha )KMBOW OpPraHU3M, IUTaBaHUE PHIO, pHIYard B TeJe YellOBeKa, IPH
3TOM TEPEBOAMTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO, BBIACNATH CYIIECTBEHHBIE CBOHCTBA
(pu3Haky) GU3NIECKUX SBIICHHUIA;

® ONKCHIBaTh M3YYCHHBIC CBOMCTBA Tel W (PU3MYECKHUE SBICHHS, HCIONB3YS (U3UUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMS, IIyTh, CKOPOCTh, CPENHSAS CKOPOCTH,
CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC TeJla, CHiia TPEeHUSs, AaBlieHue (TBEPAOTO Tena, KUIKOCTH,
rasa), BEITAJIKABAIOIIAs CHjla, MEXaHW4YecKas paboTa, MOITHOCTG, IUIEY0 CHIIBI, MOMEHT CHIIHI,
KOX(UIMEHT MOJIE3HOTO NEHCTBUS MEXaHW3MOB, KHHETHYECKasl M TMOTEHIMAbHAST SHEPTHUs),
MIPH ONHCAaHWU TPABWIBHO TPAKTOBATh (DH3MUECKUH CMBICI HUCIOJIB3yEeMbIX BEIWYUH, WX
0003HAYCHUS ¥ €AMHUIBI (PU3UYECKUX BEITHYUH, HAXOAUTH (OPMYJIBI, CBSI3BIBAIONINE JAaHHYIO
(U3MYIECKYI0 BEIMYNHY C APYTUMHU BEIHYUHAMH, CTPOUTH TpadUKHA U3YICHHBIX 3aBUCHMOCTEH
(M3MYIECKUX BEIHYNH;

®  XapakTepu30BaTh CBOMCTBa TeJ, (U3UYECKUE SIBJICHUS W MPOIECCHl, HCIONB3YS IMpaBHia
CIIOXEHHs CHII (BIONb OMHOW TpsMoi), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena,
MPaBIJIO paBHOBecHs phlyara (010Ka), «30JI0TOE MPABHIIO» MEXaHWKH, 3aKOH COXpaHEHUS
MEXaHUYEeCKOW SHEPTHH, IIPH 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA W 3aIACHIBATH
€ro MaTeMaTUYECKOE BBIPAKECHUE;

e OOBACHATH (DUBHMYECKUE SIBICHUS, MPOLECCHl M CBOWCTBA TEN, B TOM YWCIIE U B KOHTEKCTE
CUTyalluil MpPaKTHUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATh MPUIMHHO--CIIEJICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHX MIATrOB C OMOPOi Ha 1—2 W3yYEHHBIX CBOHCTBA
(U3MYECKUX ABJICHHUN, (PU3NUCCKHUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemarh pacy€THBIE 3a7a4d B 1—2 HEWCTBUA, UCIIONB3YS 3aKOHBI U (DOPMYIBI, CBSA3BIBAIOIINE
¢u3nyUecKue BEJIMYHMHBL Ha OCHOBE aHAM3a YCIOBHUS 33Jaud 3aIllMChIBATh KPAaTKOE YCIOBHE,
MOJCTaBISATh (PHU3MYECKHE BEIMYUHBI B (POPMYyNbl W TMPOBOIUTH Pacd€Thl, HAXOJIHUTh
CIpaBOYHBIC JIaHHBIE, HEOOXOAWMBIE JISi PEUICHUS 3a7ad, OLEHHWBATh PEATUCTHYHOCTD
MOJIy4YEeHHON (PU3NYECKON BEIIMYUHBI;

® pacro3HaBaTh NPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh MPU MOMOIIN (U3UYECKHUX METOJIOB, B
ONMCAaHWUU MCCIEOBaHMs BBIIEIATH MPOBEPSIeMOE MPEANONIOKeHNe (THIIOTe3y), pa3udaTh U
WMHTEPIPETUPOBAThH MOJTYYEHHBII pe3ysIbTaT, HAXOIUTh OMIMOKU B XOJI€ OIBITA, I€TaTh BHIBOBI
IO €ro pe3yibTaTaM;

® TIPOBOJUTH OMBITHI TI0 HAOIIONEHUIO (PU3UYECKHUX SBICHHWNA I (PU3MYECKUX CBOWCTB TEIl:
(hopMyIUpOBaTH MPOBEPSIEMBIE MPEIIONIOKEHUI, COOMPATh YCTAHOBKY W3 IPEIIOKEHHOTO
000pymoBaHUS, 3aMUCHIBATH XOJ] OMBITA ¥ (POPMYIHPOBATH BHIBOIBL;

e BBIMOJHATH MpPSIMBIE H3MEPEHUS PACCTOSHHA, BPEMEHH, MacCchl Tena, O00bEéMa, CHIIBI H
TEMIIepPaTyphl C HCIOIb30BAHMEM aHAJIOTOBBIX U HU(POBBIX NTPHUOOPOB, 3aIIMCHIBATH TOKA3AHUS
npruOOpPOB ¢ yYETOM 3aJaHHOM aOCOMIOTHOM MOTPEHIHOCTH U3MEPEHUil;

® INPOBOJUTH HCCICAOBAHUE 3aBUCUMOCTH OJHOW (U3MYECKON BEIIMYMHBI OT JAPYrou ¢
WCIIOJIb30BaHUEM TPSMBIX NU3MEPEHNH (3aBUCUMOCTH IIyTH PABHOMEPHO ABMKYILETOCS TENa OT
BPEMEHH JBWXEHHS TeJa, CHJIBI TPEHHUS CKOJNBXKEHHA OT Beca Teja, KadecTBa 00paboTKH
MTOBEPXHOCTEH TEJT M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAIN COMPUKOCHOBEHUS TEJ, CHITBI
YOPYTOCTH OT YAJUHEHHS MPY)KUHBI, BHITAIKMBAIONIEH CHIIBI OT 00bEMA MOTPY>KEHHONW 4acTH
TeJa W OT IUIOTHOCTU JKMIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH TeJia, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TeJO, YCIIOBHH IUIaBaHHA Tell, YCIOBHI paBHOBECHUS pblyara U OJOKOB),
y4acTBOBaTh B IUIAHMPOBAaHMM Y4eOHOI'O HMCCIIENOBAaHMSA, COOMPAaTh YCTAHOBKY M BBIIOJIHSATD
U3MEpEeHHs, clelysd INPEeAJoKEeHHOMY IUIaHy, (UKCHUpOBAaTh pe3yibTaThl IOJYyYEHHOU
3aBUCUMOCTH (PH3MYECKHX BEIUYMH B BUAE MPCAJIOKECHHBIX TaONWI M TpaduKoB, eNaTh
BBIBO/JIBI 10 PE3YJIbTaTaM HUCCIIEIOBAHHUS;
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® MPOBOJUTH KOCBEHHBIC M3MEPCHUS (PU3NUECKUX BENWYHH (TUIOTHOCTH BEIECTBA YKHUJKOCTU H
TBEPAOTO Tena, CWjia TPEHUS CKONBKECHHA, IaBICHHWE BO3/AyXa, BBITAJKWBAIONIAs CHIIA,
JEHCTByIOMasl Ha TOTPYKEHHOE B KHUIKOCTh TENO, KOIPQHUIMEHT TIONE3HOTO EHCTBHS
MPOCTBIX MEXaHU3MOB), CJenysl MPEUIOKEHHOW WHCTPYKIIMU: TPH BBITOJHEHUH H3MEpPEHUI
coOMpaTh HKCIEPUMEHTATFHYIO YCTAHOBKY M BBIUUCIISITh 3HAYEHIE NCKOMOW BEITHMYNHBI;

e coOnronaTh MpaBuiIa TEXHUKH O€30MacCHOCTH MPH padoTe ¢ 1abOpaTOPHBEIM 000pYJOBaHUEM;

® yKa3bIBaTh MPHHIUIIBI JCHCTBUS MPHOOPOB M TEXHUYCCKUX YCTPOWCTB: BECHI, TCPMOMETD,
JUHAMOMETp, COOOMIAIOIINECS COCYAbI, 0apOMeTp, pbluar, MOJBMKHBIA U HETIOIBHXKHBIN OJIOK,
HaKJIOHHAs TNIOCKOCTB;

®  XapaKTepu30BaTh MPHUHIMUIBI IEHCTBHUS W3yYEeHHBIX NPHUOOPOB M TEXHUYECKHX YCTPOUCTB C
Omopoil Ha UWX onucaHuss (B TOM 4YHCIE: TMOALIMIIHUKH, YCTPOMCTBO BOJOIPOBOJA,
THIIPAaBIMUYECKHI Tpecc, MaHOMETp, BBICOTOMEpP, MOPLIHEBOH HACOC, apeoMeTp), MCIONb3Ys
3HaHUS O CBOMcTBaX (U3MYECKUX SBICHUH W HEoOXoAuMble (UIUUECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

® TPUBOAWTH MPUMEPHI (HAXOAWTHh MH()OPMANHIO O MPUMEpax) MPAKTHIECKOTO MCTIOIh30BAHUS
(u3MYeCKNX 3HAHWH B TIOBCEIHEBHOM JKU3HH JUTA 00ecrieueHrsT O€30MacHOCTH TpH 00paIeHIH
¢ TpubopaMH W TEXHUYECKHMHU yCTPOWCTBAMH, COXPAaHEHHUS 370POBbSI U COONIOICHUS HOPM
HKOJIOTUYECKOTO TTOBEJIEHUS B OKPYKAIOIICH Cpe/Ie;

®  OCYIIECTBISITH OTOOp MCTOYHHMKOB WMH(pOpManuu B VMHTEpHETE B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBEIM 3alpoCcOM, Ha OCHOBE HMEIOIIMXCS 3HAHWUN W TMYTEM CpaBHEHHS Pa3IHIHBIX
WMCTOYHUKOB BBHIIEIATh MHPOPMAINIO, KOTOPAs SBISIETCS MPOTHBOPEYUBOW WM MOXKET OBITH
HEJOCTOBEPHO;

® HCNOJB30BaTh TPH BBINOJIHEHHH Y4YeOHBIX 3aJaHUl HAYYHO--TIOMYJSAPHYIO JIUTEpaTypy
(U3MYIECKOTO COJepKaHWs, CIIPAaBOYHBIE MaTepHaibl, pecypchl ceth VIHTepHET, BianeTh
npuéMaMy KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHusl WH(PpOpPMANWK W3 OTHOW 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

e co3/laBaTh COOCTBEHHBIC KpaTKHE IHUChbMEHHBIC W YCTHBIC COOOIICHHMS Ha OCHOBE 2—3
WUCTOYHUKOB MH(MOPMALIUU PU3NUECKOTO COJCPKaHUs, B TOM YKCIie MyOJIHMYHO JeaTh KpaTkue
cooOmIeHnsT 0 pe3yibTaTaX NPOCKTOB HWIM y4eOHBIX HCCIEIOBAaHUM, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh M3Y4YEeHHBIN MOHATHHHBIN anmapar Kypca (PU3HUKH, COMPOBOXK/AATH BBICTYILICHHE
Mpe3eHTalue;

®  TIpY BEHITNIOJHEHUU y4eOHBIX MTPOEKTOB M HCCIESIOBAHMA pacpeiessaTh 00sI3aHHOCTH B TPYIIIE B
COOTBETCTBHM C TIOCTABJICHHBIMH 3aJjauaMH, CIEIUTh 32 BBHIMOJIHEHHEM IUIaHA JICHCTBUIA,
aJIecKBaTHO OLIEHWBATh COOCTBEHHBIM BKJIAJ B JESTENBHOCTh TPYNIbI, BLICTPaWBAThH
KOMMYHHKAaTUBHOE B3aHMO/ICHCTBHE, YIUTHIBASI MHEHHE OKPYIKAFOIIUX.

K koHIy 00yuyeHust B 8 KJacce npeaIMeTHbIEC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAKATh

c(OpPMHUPOBAHHOCTH y 00YUAFOIIIUXCSl YMEHUH:

®  WCIOJB30BATh MIOHATHUS: Macca M pa3Mephbl MOJIEKYII, TEIUIOBOE JBMKCHHE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHHSI BENIECTBA, KPHUCTAIUTMYECKHE W aMopdHbIE Tella, HACBIIICHHBIA H
HEHACBIIICHHBIA Tap, BIAXHOCTh BO3JyXa, TEMIIEpPaTypa, BHYTPECHHSS JHEPTHUs, TEIIOBOU
JIBUTATEIb, JJIEMCHTAPHBIA JJIEKTPHUYCCKUN 3apsijl, 3JICKTPHUUECKOE TI0Jie, MPOBOJAHUKHA U
JUDJICKTPUKH, TIOCTOSTHHBIH AJIEKTPUIECKUN TOK, MATHUTHOE TTOJIE;

e pa3nuyath SABJICHUS (TEIUIOBOE PACIIMPEHHE U CKaTHe, TeIIoNepeaaya, TErIoBOe paBHOBECHE,
CMaYMBaHWE, KaNWUISIPHBIC SBJICHHS, UCTIApEHUE, KOHICHCAINS, TIaBICHUE, KPUCTAIUTH3AIIHS
(oTBepAeBaHue), KHUIIEHHE, Terlonepeaaya (TEIUIONPOBOAHOCTh, KOHBEKLHS, H3IIyYeHHE),
SIIEKTpU3alUsl Tell, B3aUMOJECHCTBUE 3apsloB, JEHCTBUS DIIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbBIKaHUE, B3aMMO/ICHCTBUE MarHUTOB, JICHCTBHE MAarHUTHOTO TIOJS HA TPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAS WHIYKIIHS) 10 OIMCAHHIO0 MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIONIHNX JaHHOE (PU3NIECKOE SBIICHUE,
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®  pacro3HaBaTh MPOSIBICHUE H3YyYCHHBIX (PH3MUECKUX SBICHUH B OKpPY)KaIOIIEeM MHUpE, B TOM
ymciie Gu3ndecKue sIBICHUS B IPUPO/JIE: TIOBEPXHOCTHOE HATHKEHHUE M KAMUJUIAPHBIC SBICHUS
B TIPHpOXE, KPUCTALIBI B mpupoze, n3mydeHne CoiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE
Opwm3bpl, 0Opa3oBaHWE POCHl, TyMaHa, WHES, CHEra, JJIEKTpHYECKHe sSBIEHUS B aTMmocdepe,
AJIEKTPUYECTBO KUBBIX OPTraHM3MOB, MarHWTHOE TojJe 3eMiid, Opeid TMOIICOB, POIb
MarHATHOTO TIONSA /IS JKM3HM Ha 3emile, MOJSIPHOE CHSHHE, TpPHU 3TOM IEPEBOJIUTH
MPAaKTHUECKyI0 3a7ady B Y4eOHYIO0, BBIJENATh CYIIECTBEHHBIE CBOICTBAa (MIPH3HAKH)
(M3UYECKUX SBIICHUM;

® ONHCHIBaTh M3YYCHHBIC CBOMCTBA Teln W (PU3MYECKHUE SBICHHS, HCIONB3YS (U3UUECKUE
BEJIMYWHBI  (TeMIlepaTrypa, BHYTPEHHsSSI JHEpPrus, KOJIWYECTBO TEIUIOTHL,  yAeTbHas
TEIUTIOEMKOCTh BEIECTBA, yIeIbHAS TEIUIOTA IIABJICHUS, YAeIbHas TeIIoTa Mapoodpa3oBaHus,
yZAenbHas TeIIoTa CrOpaHus TOTUTNBA, K03 (PHUIMEHT MOIe3HOTO AEHCTBUS TETJIOBOM MAaITHBI,
OTHOCHUTENIbHAS BIIAXHOCTh BO3MAyXa, OJJEKTPHUUECKUN 3apsl, CHia TOKa, JIEKTPHIECKOE
HaNpsDKEHUE, COMPOTHBIICEHHE TMPOBOAHHKA, YIEIHHOE COMPOTHBIICHHWE BEIISCTBA, padoTa |
MOIITHOCTb DJIEKTPUUYECKOTO TOKA), TP OMHICAHUH MPABUIBHO TPAKTOBATH (PU3NIECKHUA CMBICIT
WCTIONB3YEMBIX BEIHYWH, OOO3HAYEHWS W ENWHUIBI (U3NYECKUX BEIWYHH, HAXOIUThH
(hopMyITBI, CBA3BIBAIOIINE NAaHHYIO (U3NYECKYIO0 BEIMYWHY C IPYTHMMH BETUYWHAMH, CTPOHUTH
rpad¥Ky H3y4eHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEINIHH;

o XapaKTECprU30BaTh CBOICTBa TECII, (1)I/I3I/I‘-ICCKI/IG SABJICHUA W IMPOUECCHI, UCIOJIb3Yyd OCHOBHBIC
TIOJIOKEHUSI ~ MOJIEKYJSIPHO--KHHETUYECKOW  TEOPHUH  CTPOSHHUS  BEIIECTBa,  IPUHITUI
CYTIEPIIO3HIINY TIONIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHS 3apsaa, 3akoH Oma s
ydacTka Imenu, 3akoH JIxoymns—JleHma, 3akoH COXpaHEHHS JHEPTHUH, MPH 3TOM J1aBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIHCHIBATh €0 MAaTEMaTHIECKOE BRIPAKEHUE;

e OOBACHATH (pU3MUECKUE TPOIECCHI M CBOMCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE CHUTYyallUd
IMMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa: BbIABIATL NPUYNHHO-CICACTBCHHBIC CBA3U, CTPOUTH
o0BbsicHeHHe U3 1—2 JNOTMYECKUX MIAroB ¢ OMOpOod Ha 1-2 M3y4YeHHBIX CBOMCTBA (hPU3NUECKUX
SABIIEHUH, (QU3MUECKUX 3aKOHOB HITH 3aKOHOMEPHOCTEI;

e pemaTh pacu€THBIC 3a/a4 B 2—3 NEHCTBUS, UCIONB3Ys 3aKOHBI M (POPMYIIbI, CBS3BIBAIOIIUE
¢u3nyUecKue BEJIMYHMHBL Ha OCHOBE aHAM3a YCIOBHUS 33Jaud 3aIllMChIBATh KPAaTKOE YCIOBHE,
BBIABJIATE HEAOCTATOK JaHHBIX JJid PCUHICHHA 3aJadu, BLI6I/IpaTI) 3aKOHbI H (1)OpMy.HI)I,
HeO6XOZII/IMBIe JJIsL eé pelCHusA, NpPOBOAUTH paC‘IéTBI U CpaBHHBATHb IOJTYUCHHOC 3HAUYCHHC
(l)PI?;I/I‘ICCKOfI BCJIIMYHMHBI C U3BCCTHBIMU JaHHBIMH,

® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPH TMOMOIIM (U3HYECKUX METOIOB,
UCIIONIB3YSl ONKCAaHUE HCCIEJOBaHMs, BBIACTATH MPOBEPsSEMOE NPEANOIOKECHUE, OIICHUBATDH
IMPaBUJIBHOCTDb MOPSAAKAa NPOBEACHHNA UCCIICA0OBAHUA, ICJIaTh BBIBOJbI;

® TIPOBOJUTH OIBITHI 10 HAONIONEHUIO (U3NYECKUX SBICHUN WM (U3NYECKUX CBOWCTB Tell
(KanmwIsipHBIE SIBIICHUS, 3aBUCUMOCTBH JIaBJICHHS BO3JyXa OT €ro o0bhEéMa, TeMIlepaTyphl,
CKOPOCTH TIpolLlecCa OCTBHIBAaHHMS M HarpeBaHMs MPH M3JIyYEHHH OT IIBETA H3JIy4arolen
(mormnomaroniel) MOBEpXHOCTH, CKOPOCTh HCIAPEHHUS BOJABI OT TEMIIEPATYPhl >KUIAKOCTH U
UIOIAAN €€ MOBEPXHOCTH, JIEKTPU3alMi Tel U B3aWMOJCHCTBUE DJIEKTPHUECKHX 3apsoB,
B3aHMOZIeI710TBPIe IMOCTOAHHBIX MAarHuTOB, BHU3YyaJIM3allud MArHUTHBIX HoJel TOCTOSHHBIX
Mar"HuToB, HeﬁCTBI/IH MAarfvuTHOI'O IOJid Ha HNPOBOAHUK C TOKOM, CBOMCTBA QJICKTpOMarHura,
CBOWCTBA  JJIGKTPOJBHrareisl IOCTOSHHOTO  TOKa):  (OpMyJaMpoBaTh  MpOBEpsieMbIe
NPEIOJIOKEHHS, COOUPaTh YCTAHOBKY M3 IMPEUIOKEHHOTO O0OPYJIOBaHHS, OMHCHIBATH XOJI
ombITa ¥ (POPMYyITHUPOBATH BHIBOJKI;

®  BBINOJHATH NPSMbBIE W3MEPEHHUS TEMIIEPATYPhl, OTHOCUTEILHOW BIXKHOCTUA BO3/yXa, CHIIBI
TOKA, HANPSOHKCHHUS C WCIIOJIb30BAHUEM aHAJOTOBBIX TPUOOPOB M JIATYUKOB (PH3UUECKUX
BEJIMYMH, CPABHUBATH PE3YJIbTATHl H3MEPEHUH C yYETOM 3aJaHHOU aOCOIOTHOM MOTPEIHOCTH;

® IPOBOJIUTH HCCICAOBAHHUE 3aBUCHMOCTH OJHOW (MU3MYSCKOW BEJIUYMHBI OT JAPYroM ¢
WCIIOJIb30BaHUEM TMPSIMBIX W3MEPEHHUH (3aBHCUMOCTbH COINPOTHBIICHHS MPOBOJHHKA OT €ro
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JUIMHBL, TUTOLIAaIU TIONEPEYHOr0 CEUEHHsI U yASIBHOIO COMPOTHBIICHHS BEIIECTBA IPOBOIHUKA,
CHJIBI TOKa, MAYIIETO dYepe3 MPOBOAHUK, OT HANPSDKEHUS Ha MPOBOJHUKE, HCCICIOBAaHHE
MOCJIEOBAaTEIFHOIO M MapayiebHOTO  COCOMHEHWH  MPOBOJHHMKOB):  IJIAHUPOBATH
UCCIIeIOBaHNE, COOMPaTh YCTAHOBKY W BBINOJHATH HM3MEPEHUS, CIEAysl MPerIoKeHHOMY
iaHy, (UKCHpOBaTh PE3yNbTaThl MOJYYEHHOW 3aBHCUMOCTH B BHUJAE TaONUI U TpadHUKOB,
JIeNaTh BBIBOAKI 1O Pe3yJbTaTaM UCCIIeIOBaHuS,

® [POBOJIUTH KOCBEHHbBIC U3MEPEHUS (PU3MUECKUX BeNWYMH (yIeabHasi TEIUIOEMKOCTD BEIECTBa,
COIIPOTHUBJIICHHE MPOBOAHMKA, PAab0OTa M MOIIHOCTH VIEKTPUUECKOTO TOKA): IUIAHUPOBAThH
U3MEpeHHs], COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYS HPEATIOKEHHOW MHCTPYKLMH,
Y BBIYMCJIATH 3HAUCHNUE BEJIMYMHBI;

e coOnronaTh MpaBuiIa TEXHUKH O€30MacCHOCTH MPH PadoTe ¢ 1adOpaTOPHBEIM 000pYIOBaHUEM;

®  XapakTepU30BaTh MPUHIMIIBI JICHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C
OMOpOH Ha WX OMHCaHHs (B TOM YHMCIE: CUCTEMa OTOIUICHHS JTOMOB, TUTPOMETpP, HapoBas
TypOuHa, aMIepMeTp, BOJIBTMETP, CUETUUK DIICKTPUUECKOH SHEPIUH, dIEKTPOOCBETUTEIbHEIC
npuOOpbI, HarpeBaTelIbHbIC ANEKTPONPUOOPHI (IIPUMEPHI), DIEKTPUUESCKUE TPEIOXPAHUTEINH,
3JIEKTPOMArHUT, 3JEKTPOIBHUraTelIb IIOCTOSIHHOTO TOKAa), WCHOJb3YS 3HAHMA O CBOMCTBaX
(u3MIeCcKUX ABJICHUN U HEOOXOIUMBbIE (PU3NIECKIE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOHCTBA M M3MEPHUTENbHBIE MPHOOPHI MO0 CXeMaM H
CXEMaTHYHBIM PHCYHKaM (CKUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, THTPOMETP,
JBUTaTeNlb BHYTPEHHETO CTOPAHMUS, JIEKTPOCKOIL, PEOCTaT), COCTABIIATH CXEMBbI AJIEKTPUIECKUX
Hernel ¢ mociie0BaTeIbHBIM 1 NapaJlJIeIbHBIM COSAMHEHUEM 3JIEMEHTOB, Pa3ifyasi yCIOBHBIC
0003HaYCHNUS DTIEMEHTOB AJICKTPUUECKUX TICTICH;

® [PUBOAUTH HPUMEPHI (HAXOAUTh WH(POPMALUIO O MPHUMEpPax) MPAKTUIECKOTO HCIHOIb30BAHUS
(hU3MYECKUX 3HAHUH B TIOBCEAHEBHOM JXU3HHM I 00ecrieueHrs 0€30MacHOCTH IPU 00palCHUH
¢ nmpubopamMHu M TEXHUYECKUMH YCTPOMCTBAMH, COXpPAaHEHUs 30POBbS M COONIOACHHUS HOPM
9KOJIOTHYECKOTO TIOBE/ICHUSI B OKpY Karolei cpene;

® OCYHIECTBJISAITh NMOMCK HH(pOpPManuHu (U3NYECKOro coiepxaHust B MHTepHeTe, Ha OCHOBE
UMCIOIUXCSl 3HAaHMM M NyTEM CpaBHEHUS [JOIOJHUTEIBHBIX HCTOYHHKOB BBLACIATH
MH(OPMAIIIO, KOTOpas SIBJISIETCS NIPOTUBOPEUMBON HITM MOKET OBITH HETOCTOBEPHOI];

® HCIOJb30BaTh INPH BBIIOJIHEHHH Y4YeOHBIX 3aJaHUi Hay4HO--TIOMYJSAPHYIO JIUTEpaTypy
(GU3MUECKOro CcoIepXKaHMs, CIPaBOYHBIE MaTepualbl, pecypchl ceTd VHTepHeT, BiageTh
npuéMaMy KOHCHEKTHPOBAaHMS TEKCTa, MpeoOpa3oBaHUss MHGOPMALMU W3 OJHOM 3HAKOBOM
CHCTEMBI B IpYTYIO;

e co37aBaTh COOCTBEHHBIC TMCHMEHHBIE H KPATKHE YCTHBIE COOOIIEeHH s, 00001Ias HHGOpMAaIHio
13 HECKOJBKUX UCTOYHUKOB (PM3MUYECKOTO COACPIKAHMS, B TOM YHUCIE MyOJIMYHO MPEACTABIATH
pe3yibTaThl MPOSKTHOM WM HCCIIEAOBATEIbCKOM JAEATENBHOCTH, HPU 3TOM TI'PAMOTHO
MCIIOJIb30BaTh U3Y4YEeHHBIN NOHATHHHBIN anmapar Kypca (pu3MKd, COPOBOXKIAThH BHICTYIICHHE
Mpe3eHTalue;

® [IpY BBHITIOJHEHUH Y4eOHBIX MPOEKTOB M MCCIE0OBAaHUN (PU3MYECKUX TIPOIIECCOB pPacIpe/IeisTh
0053aHHOCTH B TpyNI€ B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJadaMH, CICIUTh 32
BBINIOJTHEHWEM TUIaHA JICHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIN
BKJIQJI B JICATENLHOCTD IPYIIIBI, BBICTPAHBATh KOMMYHUKATHBHOE B3aMMOJICHCTBUE, MTPOSBIISS
TOTOBHOCTH pa3peniath KOHQIUKTHI.

K konimy oOy4yenus B 9 kJjacce npeIMeTHbBIC pe3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAKATh

c(hOpPMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

® HCIOJB30BaTh  MOHATHS:  CHUCTeMa  OTCY€Ta, MarepuaibHas  TOYKa, TPACKTOpHs,
OTHOCHUTEIIFHOCTh MEXaHWYECKOTO JIBMXKEHUSI, iepopmarus (ynpyrasi, miacTudeckas), TpeHHue,
HEHTPOCTPEMHTENILHOE YCKOPEHHE, HEBECOMOCTh U IMEPErpy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEPIOE TEJI0, LIEHTP TSHKECTH TBEPIOrO Teja, PaBHOBECHE, MEXAHWYECKUE KOJEOaHUs U
BOJIHBI, 3BYK, MHOPa3ByK U  yIbTpa3ByK, OJIEKTPOMAarHUTHbIE  BOJIHBI,  ILKaja
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3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh W JaIbHO30PKOCTh, CIIEKTPHI HCITyCKAaHUS U
MOTJIONICHNS, allb(a-, 0eTa- ¥ raMMa-U3ITydeHUs, U30TOIIbI, SJICPHAS YJHEPTETHKA;

e pa3muyaTth sABICHHUA (paBHOMEpPHOE W HEpaBHOMEpPHOE IMPSMOJIMHEHHOE JIBIDKCHHE,
PaBHOYCKOpEHHOE TMPSIMOJMHEHHOE [BIKEHHWE, CBOOOJHOE TMajfeHHe TeJl, paBHOMEpPHOE
JIBIDKCHHE TI0 OKPYKHOCTH, B3aWMOJICWCTBHE Tell, PEaKTHBHOE JBIDKEHHE, KoJiebaTernpbHOe
JBIKCHHWE (3aTyXalole W BBIHY)XICHHBIE KoJeOaHWs), pe30HaHC, BOJHOBOE IBI)KEHUE,
OTpakeHHE 3BYKa, MPSMOJIMHEWHOE paclpoCTpaHEHHE, OTPaXCHHE W IPEIOMIICEHHE CBETa,
MOJTHOE BHYTPEHHEE OTPaXCHHE CBETa, PaslIOKEHHWE OEeNoro CBETa B CIEKTP M CIOXKEHHE
CIICKTPAIbHBIX IIBETOB, AWCIIEPCHS CBETA, €CTECTBEHHAS PAaIHOAKTHBHOCTH, BOSHHUKHOBEHHE
JTUHEWYaTOr0 CHEKTpa M3IMy4YeHHs) 10 ONMCAHWIO WX XapaKTEePHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (DU3MUECKOE SBIICHIIE;

®  pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (DU3MUYCCKUX SIBICHUN B OKpYXKAaIOIIeM MUpe (B TOM
gucie (U3NIecKue SBICHUS B TPHUPOJAC: NMPWINBBI M OTIUBBI, ABMKCHHE TuTaHeT COTHETHOM
CHUCTEMBI, PEaKTUBHOE [IBUKCHHE J>XUBBIX OPTaHMW3MOB, BOCIIPHATHE 3BYKOB >KHBOTHBIMH,
3eMIIETPACEHNE, CEHCMHYECKHE BOJIHBI, I[yHAMH, 3XO0, IIBETa TEJ, ONTHYECKHE SBICHHUS B
pupoJie, OMOJOTHUECKOe MAEWCTBHE BHUAWMOTO, YIbTPA(HUOIETOBOTO W PEHTTEHOBCKOTO
W3IyYeHHH, €CTECTBEHHBIH paIuOAKTHBHBIA (OH, KOCMHYECKHE JIY4H, pagHOaKTHBHOE
W3Iy4YeHHE TPUPOJHBIX MHHEPAJOB, NEHCTBHE PAAMOAKTUBHBIX W3IYYCHHH Ha OpPTaHH3M
YeloBeKa), TpPH O3TOM TIEPEBOAWTH TPAKTUYECKYIO0 3aJady B YUEOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBONCTBA (MTPU3HAKH) (DU3MUECKUX SBIICHHUIA,

® ONHWCHIBATh H3YYCHHBIC CBOWCTBA Tel W (DU3WYCCKHE SIBJICHHUS, HWCIONB3YS (QU3NUYCCKHC
BEJIMYWHBI (CpeqHSsI W MTHOBEHHAas CKOPOCTh Tella IPH HEPaBHOMEPHOM BIKEHUH,
YCKOpEeHHe, TepeMeIleHne, MMyTh, yIioBas CKOPOCTh, CHJIAa TPEHUS, CHIa yIPYrocTH, Chja
TSOHKECTH, YCKOPEHHE CBOOOJHOTO TWAJCHWs, BEC TeJla, WMITYyJIbC Telld, HMITYJIbC CHIIbI,
MexaHndeckas paboTa W MOIIHOCTh, TOTEHIMANbHAS OJHEPrusl Teia, TIOMHITOTO Haj
MMOBEPXHOCTBHIO 3€MJIM, IMOTCHIMAIbHASI SHEPTUs CXKATOM MPYKWHBI, KHHETUYECKass SHEPTHs,
MOJTHAST MEXaHWYeCKash DHEPTus, MEePHOJ] M YacToTa KOIeOaHWW, JIMHA BOJHBI, TPOMKOCTH
3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTeNb MPEIOMJICHHS CPEIbl), MPH OIHCAHUU
MPaBWILHO TPAKTOBAaTh (DU3WYECKUH CMBICI HWCIONB3YEMBIX BEIMYHMH, OOO3HAuUeHUS U
eAVHALIEI (PU3NIECKUX BEJIMYUH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYNHAMU, CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUMOCTEN (DU3HUECKUX
BEJIMYHH;

®  XapaKTepu30BaTh CBOKMCTBAa TeJ, (U3NYCCKUE SBJICHUS M IPOIECCHI, WCIOJIB3YsS 3aKOH
COXpPaHEHUs YHEPTHU, 32aKOH BCEMHPHOTO TATOTEHUS, MIPUHIIUI CYTIEPIIO3UIIUN CHUI, TIPUHITHIT
OTHOCUTENbHOCTH [ ammnes, 3akoHbl HpBIOTOHA, 3aKOH COXpPAHEHUS WMITYJIbCa, 3aKOHBI
OTpaKEHUS U TIPEJIOMIICHHsS CBETa, 3aKOHBI COXPAHEHUS 3apsAJ0BOTO U MacCOBOTO YHCEN MPHU
SJIEPHBIX PEaKIUsAX, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA W 3alHCHIBATH €T0
MaTEeMaTUYECKOE BBIPAKECHHE;

e OOBICHATH (hM3MUECKHE MPOIECCHI U CBOWCTBA TEJ, B TOM YHCJE W B KOHTEKCTE CHUTYaIlui
MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBIBIATh MPUUYMHHO--CIEICTBEHHBIE  CBS3H,
CTPOUTHh OOBSCHEHHE M3 2—3 JIOTMYECKHX IIIaroB C OMOPOH Ha 2—3 WM3y4YEHHBIX CBOHCTBA
(hu3ruecKUX SABICHUH, (PU3NUECKUX 3aKOHOB HITU 3aKOHOMEPHOCTEHH;

e pemarh pacu€THBIE 33Ja4yd (OMMparOIIMecs Ha CHUCTeMy M3 2—3 ypaBHEHHi), HCIONb3yA
3aKOHBI M (HOPMYJIbI, CBA3BIBAIONINE (DU3MUYCCKUE BEJIMYMHBI: Ha OCHOBE aHajM3a YCIIOBHUS
3a/1a9M 3aMUCHIBAaTh KPATKOE YCJIOBHE, BBISBIISATH HEIOCTAIOIIME I M30BITOYHBIC TAHHBIC,
BBIOHUPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAMMBIE JIISl PEIICHUS, IIPOBOIUTH PACUEThI U OLICHUBATh
PEATUCTHYHOCTH TIOTYUYEHHOTO 3HAYCHUS (DU3HMIECKON BETUINHBL;

®  pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh IPH MOMOIIHM (U3HYECKUX METOOB,
WCITOJIB3YsI OIMCAHHWE WCCIEAOBAHUS, BBIICIATH IPOBEPSIEMOEC IMPEATIONOKECHNE, OICHUBATH
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MPAaBWILHOCTh TOPSKA TMPOBEICHUS HWCCICIOBAHUSA, JENIaTh BBIBOJIbI, HHTEPIPETHPOBATH
Ppe3yNIbTaThl HAOIIOJCHUN U OTIBITOB;

® [POBOJUTH OMBITHI MO HAOMIONCHHIO (U3UYCCKUX SIBICHUA WM (PU3HMYECKHX CBOWCTB Tel
(M3ydeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPaHEHHs SHEPTUH, 3aBHCUMOCThH TEPHOAA
KOJICOAHU TIPYKUHHOTO MasTHUKA OT MAcChl Tpy3a U KECTKOCTH MPYKUHBI H HE3aBUCHMOCTb
OT aMIUTUTYIbI MaJIbIX KOJeOaHWH, MPSIMOJIMHEHHOE pPACHpPOCTPAaHCHHE CBETa, Pa3JIOKEHHE
0enoro cBera B CIEKTp, U3yYCHHE CBONCTB M300pa)KCHUS B TUIOCKOM 3epKaie M CBOWCTB
M300paKeHUS TIpeaMeTa B coOwmparomied JmH3e, HaOMIoIeHne CIUIONTHBIX W JIMHEHYAThIX
CIEKTPOB HM3ITyYEHUs): CAMOCTOATEIHHO COOMPATh YCTAHOBKY W3 HM30BITOYHOTO Habopa
000pyZI0BaHMsI, OMTUCHIBATH XOJI OTIBITA H €r0 Pe3yJIbTaThl, HOPMYIUPOBATEH BHIBO/IBI;

® TIPOBOJUTH NMPU HEOOXOIUMOCTH CEPHUIO MPSMBIX HU3MEPCHUH, ONpEeiss CpeIHEe 3HAYCHHE
n3MepsieMoll BeTHIrHB ((POKyCHOE paccTOsTHHE cOOMparomiel JTMH3BI), 000CHOBBIBATH BBHIOOD
crrocoba m3MepeHus (M3MEPUTENBHOTO IPHOOpa);

o IMPOBOJAUTL HCCJICAOBAHUC 3aBHUCHUMOCTEN (1)I/I3I/I‘-ICCKI/IX BCJIMYUH C HCIIOJIB30BAaHHUEM IIPAMBIX
W3MepeHHi (3aBUCUMOCTh IIYTH OT BPEMEHH TPU PaBHOYCKOPEHHOM JABIKEHHUH 0€3 HadalbHOU
CKOPOCTH, TIepruoja KojJeOaHUH MaTeMaTHIecKOro MasTHHKA OT JJTMHBI HHUTH, 3aBUCHMOCTH
yIriia OTpaKeHHs CBETA OT yIJia MaJCHUs U yIJia MPEIIOMIICHUS OT yIJia MaJIcHHs): MJIaHUPOBaTh
UCCIIeIOBAHNE, CAMOCTOSATENILHO COOUPATh YCTAHOBKY, (PUKCHPOBATH Pe3yabTaThl MOTYICHHON
3aBHCUMOCTH (U3UYCCKUX BEIUYMH B BUAC TaONMMI W TpPaQuKOB, NeNaTh BBIBOABI IO
pe3yibTaTaM UCCIeIOBaHus;

® MPOBOJIUTH KOCBEHHBIE M3MEpEHHs (PU3MUYECKHX BEIMYMH (CPEAHSS CKOPOCTh U YCKOpEHHE
Tela TpPH PABHOYCKOPEHHOM JIBIXKCHUH, YCKOpEHHE CBOOOJHOTO MaJeHHs, >XECTKOCTD
NPY>KUHBI, KO3Q(OUIMEHT TPEHUST CKOJBXEHUS, MEXaHW4YecKasl paboTa U MOIIHOCTh, YaCTOTa H
nepruoag KOHC63HHI>'I MAaTeMaTH4YCCKOro M IMPYKUHHOI'O MAATHUKOB, OITUYCECKad CHJIA
coOWparomieli JTUH3bI, paJAUOAKTUBHBIA (OH): IUIAHUPOBATh W3MEpPEHHs, COOHMpaTh
OKCIICPUMECHTAJIBHYIO YCTAaHOBKY U BBIIIOJIHATH HU3MCPCHU, ciaeays Hpe}lHO)KeHHOﬁ
WHCTPYKIIUM, BBIYHCIIATH 3HAYCHUE BEJIMUYUHBI M aHAIM3UPOBATH MOJYYCHHBIC PE3YJIbTAThl C
yu€TOM 3aJTaHHO MOTPEIIHOCTH U3MEPEHUIA;

e CoOMIOIaTh MpaBUiIa TEXHUKH 0€30MMacCHOCTH U PaboTe ¢ J1JabOpaTOpHbIM 000PYIOBAHHEM;

e pa3nuyaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (U3UUCCKUX MOJEICH: MaTepHaibHas TOYKa,
abCOIIOTHO TBEPAOE TENO, TOUYCYHBI HMCTOYHHMK CBETa, JIyd, TOHKas JMH3a, TUIaHETapHas
MO/IeNIb aTOMa, HYKJIOHHAsI MOJIeIhb AaTOMHOTO SIIIPa;

®  XapaKTepU30BaTh MPUHIIMITLI JIEHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMopoi Ha WX OmUcaHus (B TOM YHCIE. CINUIOMETP, JATYMKU TOJIOKEHHS, PACCTOSHUS U
YCKOPEHUs, pakeTa, O3XOJOT, OYKH, MepHcKom, (oToanmnapar, ONTUYCCKUE CBETOBOJIBI,
CIIEKTPOCKOTI, JO3UMETP, Kamepa BuibcoHa), MCIONb3ys 3HAHUS O CBOMCTBaX (U3UUCCKUX
SIBIICHUI 1 HEOOXOANMEBIe (PH3MUECKre 3aKOHOMEPHOCTH;

o HCIIOJIB30BaTh CXEMblI MW CXEMATUYHBIC PHCYHKHW HW3YUCHHBIX TCXHUYCCKUX YCTPOﬁCTB,
WU3MEPUTEIBbHBIX TPUOOPOB M TEXHOJOTHMYECKHUX TPOIECCOB IMPH PEHICHWH y4eOHO--
MPAKTHYECKUX 3a/1a4, ONTUIECKUE CXEMBI JIJISl IOCTPOSHHS N300paKeHHI B TUIOCKOM 3epKajie ’
coOuparolel JInH3e;

® MPUBOAUTH NPUMEPHI (HAXOJAUTh WHPOPMAIIUIO O MPUMEPaX) MPAKTUIECKOTO HCIOIB30BAHUS
(GU3MYECKUX 3HAHUH B TIOBCEAHEBHOM JXU3HM JUT 00ecrieueHns 0€30MacHOCTH IpU 00paIeHHH
¢ npubopaMH M TEXHUYECKHMMHU YCTPOMCTBAMH, COXPAHEHHUS 370POBbsl U COONIOICHUS HOPM
HKOJIOTHUYECKOr0 IMOBEIEHHS B OKpYXKAIOIei cpene;

®  OCYILIECTBIIATH MOUCK MH(pOpMaLUK (PU3MUECKOTO colepKaHus B IHTepHETEe, CaMOCTOSTEILHO
(GhopMySIUpYsT TIOUCKOBBIH 3apOC, HAXOIUTh IyTH ONPEACICHUS JOCTOBEPHOCTH IMOJYyUYSHHON
I/IH(I)OpMaHI/H/I Ha OCHOBC MMCHOLINXCS 3HAaHUU U JOIIOJTHUTCIIbHBIX UCTOYHUKOB,

® WCNOJB30BATh MPHU BBINOJHEHUN YYCOHBIX 3aJaHU HAYyYHO--TIOMYJIIPHYIO JIUTEPATYPy
(U3NYECKOTO COJEPXKAHUsS, CIPABOYHBIC MaTepHalbl, pecypchl ceTd VIHTepHeT, BIajeTh
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npuéMaMy KOHCIICKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus MHPOPMAIMA U3 OJHOW 3HAKOBOWM
CHCTEMEI B IPYTYIO;

e co3zmaBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIE COOOIIEHHWS Ha OCHOBE HWH(MOpMAIUU W3
HECKOJIbKMX HCTOYHHKOB (DM3MUYECKOTO COACPIKaHWsS, IMyOIUYHO MPEACTABIATH PE3yIbTATHI
MPOEKTHOW WJIM HCCIEIOBATEILCKOW MEeATeNFHOCTH, TPH 3TOM TPAMOTHO HCIOJIB30BATh
W3YYEeHHBIA TOHSATHHHBIN ammapar H3y4aeMoro pasfena (QU3UKA H  COMPOBOXKIAThH
BBICTYIUICHHUE TPE3EHTAINEeN C YIETOM 0COOEHHOCTEH ayIUTOPUN CBEPCTHHKOB.
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TEMATUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnyecTBO Yacon DJ1eKTPOHHBIE
Ne HaunMeHoBaHue pa3jaeioB U TeM (uudposbie)
Kontpoabnbie | IlpakTudeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoTsI
pecypchbl
Paznen 1. ®u3uka 1 e€ posib B NO3HAHMH OKPY/KAIOLIEro MUpa
bubmuoreka LIOK
1.1 ) - 2
VST - Hayka O TIpHpore https://m.edsoo.ru/7f416194
12 DUBHIeCKIe Be 5 | Bu6nmoreka IJOK
. N3NY HEC€ BCIINYNHBI
s https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAY4YHBIN METO/T TO3HAHUSA 2 1 brbmmorexa LIOK
' T A https://m.edsoo.ru/7f416194
HUroro no pazneny 6
Paspnen 2. IleppoHayasibHble CBeIecHUSI 0 CTPOCHUH BellecTBa
)1 CTpocHie BellecTsa ) bubmoreka IIOK
. T HHUC B TB.
P - https://m.edsoo.ru/7f416194
9 JIBm>keHre U B3aUMOJISHCTBUE YaCTHI] ) | bubmuoreka IIOK
' BelIeCTBA https://m.edsoo.ru/7f416194
buo6 OK
23 ArperaTHble COCTOSTHUS BEIIECTBA 2 h‘[Ij[Ip::I;I/(r)rTl.eeIilasi.ru 76416194
HUroro no pazneny 5
Pazaen 3. /IBu:keHHe M B3aMMO/IeiicTBHE TeJl
3.1 Mexanudeckoe JBUKCHHE 3 Brbmmorexa LIOK
' A https://m.edsoo.ru/7f416194
bubmunoreka LIOK
2 u 4 1
3 HEPIL, MActa, IIeTHOCTS https://m.edsoo.ru/7f416194
33 Cuna. Buasl cun 14 2 bubmmoreka IIOK
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https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pasnen 4. laByieHue TBEPABIX TeJ, ;KUAKOCTEH 1 ra3oB
41 Hasnenue. llepenaua naBnenust TBEpAbIMU 3 bubmuoreka LIOK
' TeJaMH, )KUIKOCTIMH U Ta3aMu https://m.edsoo.ru/7f416194
42 JaBieHue KuaKocTu 5 bubamorexa LIOK
) A https://m.edsoo.ru/7f416194
bubmuoreka LIOK
4.3 A 6
TMOCHEPHOE S1aBCHHC https://m.edsoo.ru/7f416194
44 JeiicTBre KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 Bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
HUroro no pazneny 21
Pa3nen 5. Pabota u MoIHOCTB. DHeprus
bubmuoreka LIOK
5.1 Pa6 3 1
abOTa M MOTIHOCTE https://m.edsoo.ru/7f416194
bubmuoreka IIOK
2 IT 1
> POCTHIC MEXAHHIMBT > https://m.edsoo.ru/7f416194
bubmoreka IJOK
. M 4 1
>3 CXAHHECkad SHEpri https://m.edsoo.ru/7f416194
Uroro no pazaeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YHACOB I10 [TPOTPAMME 68 12
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8 KJIACC

KoanuecTBO yacoB JJ1eKTPOHHBbIE
HaumeHnoBanue pa3aesioB U TeM undpoBbie
Ne n/m P KonTpoabnbie | IlpakTnyeckue (upp )
NMPOrpaMMsbl Bcero o0pa3oBaTeJibHBIE
padoThI padoThI
pecypcsl
Pa3nen 1. TensioBble iBJeHUS
1.1 CtpoeHHe 1 CBOKCTBA BEIIECTBA 7 Bubmiorexa LIOK
' P t https://m.edsoo.ru/7f4181ce
bubmuoreka LIOK
1.2 T 21 1 5
SIDIOBHIE NPOHECCH https://m.edsoo.ru/7f4181ce
HUroro no pazneny 28
Pa3znen 2. DnekTpuyeckne U MArHUTHbIE SIBJIEHUSI
)1 DJeKTpUYeCcKue 3apsaabl. 3apsKEHHbIE TeIa 7 | bubmmorexa [IOK
' 1 MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bubmuoreka IIOK
2.2 II i i 2 1
OCTOSIHHBIN JJIEKTPUYECKUH TOK 0 7 https:/m.edsoo.ru/7f4181ce
bubmoreka IJOK
2. M 1 1.
3 ATHHTHPIC ABICHIA 6 > https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHasE UHIYKIIUS 4 brbmmorexa LIOK
' P e https://m.edsoo.ru/7f4181ce
HUroro no pazneny 37
PeszepBHOE BpeMs 3 1
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KJIACC

KoanuecTBO yacoB JJ1eKTPOHHBbIE
HaumMeHoBaHUe pa3aesioB U TeM undpoBbie
Ne n/m P KonTpoabnbie | IlpakTnyeckue (upp )
NMPOrpaMMsbl Bcero o0pa3oBaTeJibHBIE
padoThI padoThI
pecypcsl
Paznen 1. MexaHudeckue siBJIeHUSA
11 MexaHn4ecKkoe ABMKECHHIE H CIIOCOOBI €TO 10 | bu6mmoreka IJOK
' OIKCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
1.2 B i 20 1 3
SAMMOAICHETBIE Teit https://m.edsoo.ru/7f41a4a6
Bu6nmoreka IJOK
1. 1
3 3AKOHEI COXPAHCHHA 0 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Paznen 2. MexaHuuyeckue KoJieOaHUSI M BOJTHBI
bubmuoreka IIOK
2.1 M 0 7 3
CXAHUMHCCKAE KOTICOaHMIA https://m.edsoo.ru/7f41a4a6
bubmoreka IJOK
2.2 M . 1
CXAHHHCCKHE BOHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Uroro o pazaeny 15

Pa3znen 3. aﬂeKTPOMaFHHTHOC moJi¢ U JJIEKTPOMATrHUTHBIC BOJITHbI

31 DNEeKTPOMArHUTHOE TIOJIE U 6 ) Bubnuoreka [IOK
) AJNIEKTPOMATrHUTHEIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasznen 4. CBeToBbIE ABJIEHUA
4.1 3aKOHBI PACIIPOCTPAHEHUS CBETA 6 2 bubmoreia HOK
' pactipocip https://m.edsoo.ru/7f41a4a6
4.2 ‘ JIuH3bI U ONITHYECKHE TPUOOPBI 6 3 Bbubnuroreka [IOK
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https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK

4.3 P 0 3 2
A3IONCIHE DEOro CBeta B CHeKTp https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zpnen 5. KBantoBble siBjieHUs
5.1 HcnyckaHnue v NOTJI0IIEHUE CBETa aTOMOM 4 1 Bubmiorexa LIOK
' y H https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
52 C 6 1
TROSHIC ATOMHOLO Apa https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
. a 1
5.3 JICpHBIC PeaKIUu 7 https://m.edsoo.ru/7f41a4a6
HUroro no pazneny 17
Paznea 6. IloBTOpuTe1bHO-00001IAK0IINI MOAYJIb
6.1 [ToBTopenue n 0600IIEHUE CONEPKAHUS 9 ) Bubmuorexa [JOK
' Kypca usuku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
HUroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 27
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Kputepun u HOpMbI OLIEHKHU 3HAHUI, yMEeHHIi, HABBIKOB YYalIUXCsl N0 (pu3MKe.

Ol11eHKAa YCTHbIX OTBETOB VUAIIIMXCS.

Ouenka 5 craBuTcs B TOM CiIydae, €CJIM YYalIWHCs IOKa3blBaeT BEpHOE IMOHMMaHHE (U3NYECKOW CYIIHOCTH pPacCMaTpUBAaeMbIX SIBICHUH U
3aKOHOMEPHOCTEH, 3aKOHOB W TEOpPWH, JaeT TOYHOE ONpEeAeNieHHEe W WCTOJIKOBAHHME OCHOBHBIX IOHSATHA W 3aKOHOB, TEOPHH, a TakXke MpaBWIbHOE
ompezencHe (U3NYSCKUX BEIUYHMH, UX CAWHUIl M CIIOCOOOB W3MEPCHHMS;, TNPABUIBHO BBIMIOJHSACT YEPTEKHU, CXEMBI U Tpa(HKH; CTPOUT OTBET IO
CcOOCTBEHHOMY IDIaHy, COIMPOBOXIAET PACCKa3 HOBBIMH IPHMEpPaMH, yMEeT NMPUMEHSTHh 3HAHUS B HOBOW CHUTYallMd TPHU BBHIOJHEHUH IPAKTHIECKHUX
3a/1aHui; MOXXET YCTaHABIHMBATh CBSI3b MEXKIY M3y4aeMBbIM U paHee M3yYeHHBIM MaTepHalIOM I0 Kypcy (DHM3HKH, a TakKe ¢ MaTepHUaIOM YCBOCHHBIM IIPH
U3YYCHHUH IPYTUX MPEIMETOB.

Ouenka 4 cTaBUTCSI B TOM Ciydae, €CJIM OTBET YYCHHKA YAOBJIECTBOPSIECT OCHOBHBIM TPEOOBaHUSM K OTBETY Ha OLEHKY 5, HO 0€3 MCHOJIb30BaHUS
COOCTBEHHOTO TUIaHa, HOBBIX HMPUMEPOB, 0e3 MPUMEHEHUs 3HAHWK B HOBOHM cUTyaluu, 0e3 HCIONB30BAaHMS CBA3EH C paHee M3yYEHHBIM MaTepuaioM,
YCBOCHHBIM MpPH HM3YYEHUH IOPYTrUX HPEAMETOB; €CIM YYallWMCs OOMYCTHJI OAHY OIIMOKY HJIM He Oojee OBYX HEAOYETOB M MOXKET HCIPAaBUTh HX
CaMOCTOSATEIBHO MU C HEOOJIBIION TOMOLIBIO YIUTEIIS.

OueHka 3 cTaBUTCSA B TOM CIydae, €CIU YYal[Uiics MPaBHIFHO TOHUMAET (PH3MUYECKYIO CYIIHOCTH PacCMaTPUBAEMBIX SBIICHUI U 3aKOHOMEPHOCTEH, HO B
OTBETC UMCIOTCA OTACIBbHBIC Hpo6enm B YCBOCHHH BOIIPOCOB KypcCa (1)I/I3I/IKI/I; HC MPCIATCTBYECT aaaneﬁmeMy YCBOCHUIO ITPOrpaMMHOI'0 MaT€puraia, ymeeT
NPUMEHSTh [IOJIyYCHHbIE 3HAHHS NPH PELICHWH MIPOCTHIX 3a/1a4 C UCIIOJIb30BAaHUEM I'OTOBBIX (POPMyYJI, HO 3aTPYIOHSETCS MIPU PEIICHUH 3a/1ad, TPEOYIOIuX
peoOpa3oBaHUs HEKOTOPBIX (POPMYIT; JOMYCTHII HE 00JIee OHOM rpy0oi 1 OHOM HerpyOoil omMOKH, He 0oJiee IBYX-TPeX HErpyObIX HEIOUETOB.

OmneHka 2 CTaBUTCA B TOM CITydae, €CJIHM YYaI[Uiicsl He OBIIaJeNl OCHOBHBIMH 3HAHUSAMH B COOTBETCTBUM C TPEOOBAHHSIMH U JOIMYCTHII OOJIBIIE OMUOO0K U
HEJI0YETOB, YeM HEOOXO0AUMO JJIS OLICHKH 3.

OgeHKa 1 cTaBuTCS B TOM CJIydac, €CJIM YUYCHUK HC MOXXET OTBCTUTHh HHU HAa OJJUH M3 ITOCTABJICHHBIX BOIIPOCOB.

OneHkKka NUCbMEHHBIX KOHTPOJBHBIX Pa0oT.

Ouenka S craButcs 3a paboTy, BHITTOJIHEHHYIO MTOJTHOCTEHIO 0€3 OMHIO0OK U HEAOYETOB.
Ouenka 4 ctaBUTCS 32 padOTY, BRITOJTHEHHYIO ITOJTHOCTHIO, HO TIPHM HAJTMYHH HE 00Jiee OJTHOM OIMMOKH M OJJHOTO HEeI0o4eTa, He O0jee TpeX HEeI0UETOB.

Ouenka 3 craBuTcs 3a padoOTy, BHINOJIHEHHYIO Ha 2/3 Bceil paboThl paBUIBHO WM NP JONMYyIIEHHH He Oosiee ofHOM rpyOoil ommbku, He Oonee Tpex
HEerpyObIX OIIMOOK, OJJHOI HErpyOOoil OIMOKY U TPEeX HEAOUETOB, IPU HAIWYHU YETHIPEX-TISITH HEJIOUETOB.

OgeHKa 2 cTaBuUTCS 32 pa60Ty, B KOTOpOﬁ YUCIIO OIIUOOK U HEA0YCTOB MPEBBICUIIO HOPMY JIA OCHKU 3 um IMMPpaBUJIBHO BBITIOJIHCHO MCHEC 2/3 pa6OTBI.
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Ouenka 1 craButcs 3a paboTy, HEBBIITOIHEHHYIO COBCEM HJIH BBITIOTHEHHYIO C TPYOBIMHU OITHOKAMHU B 3a/JaHUSX.

OneHka J1a00paTOpPHLIX PA0oOT.

O1eHKA 5 cTaBUTCS B TOM CIIydae, €CH YYal[uiics BBITOIHII paboTy B MOIHOM 00beMe ¢ COO0IeHneM HEOOXO0IMMOM TTOCIIEI0BATENbHOCTH ITPOBEICHS
ONBITOB M W3MEPEHHI, CAMOCTOSATEIIBHO M PAIMOHAIBHO MOHTHUPYET HEOOXOIMMOE OOOpYIOBaHHE; BCE OIBITHI MPOBOIUT B YCIOBHAX W PEKUMAX,
00ecrevnBaomuX IMOTyYeHNEe MPAaBIIBHBIX PE3YJIbTATOB W BEIBOJIOB; COONIONAET TPeOOBaHHWS TPaBMJI OE30MACHOTO TpPyHAa; B OTYETE MPABIIBHO U
aKKypaTHO BBIMOJHACT BCE 3aITUCH, TAOJIUIIBI, PUCYHKH, YSPTEIKH, TPAPUKHU, BEIYHCICHUS, TPABIILHO BHIMOIHICT aHAN3 TOTPEITHOCTEH.,

OneHKa 4 CTaBUTCS B TOM CJIydae, €CJIM YYalllUiCsl BBIMTOJIHIWI pabOTy B COOTBETCTBHUHU C TPEOOBAHUSIMHU K OICHKE 5, HO JOMYCTHII IBA-TPU Hexo4era, He
Oosee oHOM HEerpy0Ooil OIIMOKK U OJJHOTO HEeoveTa.

OueHka 3 cTaBUTCA B TOM CIIydae, €CIM y4alluiics BBHIOJHMI PadOTy HE IMOJIHOCTHIO, HO OOBEM BBIIOJIHEHHON YacTH TaKOB, YTO MO3BOJISIET MOJIYYHUTh
MPaBUIIbHBIC PE3yJIbTAThI U BEIBOJBI, €CIIH B XOJIE IPOBEACHUS ONbBITA U U3MEPEHUH ObUTH AOMYIIEHBI OIMIMOKH.

OueHKa 2 CTaBUTCS B TOM CIIy4ae, €CJIM yJallluiCs BBIIOIHII pabOTy HE MOJTHOCThIO U 00BEM BBITIOJIHEHHOW pa0OThl HE MO3BOJISIET CACIaTh NPaBUIbHBIC
BBIBO/IbI, BEIUMCIICHUS; HAOIIOACHUS IPOBOIUIIMCH HEMPABUIIBHO.

Ouenka 1 cTaBuTCS B TOM Clly4ae, €clii yYallluicsi COBCEM HE BBITIOJIHUI PadoTYy.
Bo Bcex ciydasix omeHKa CHUXKaeTCsl, €CIi yJyaluiicss He coOmo1an TpeOoBaHui paBuil 0€3011aCHOTO TPyAa.

IlepeyeHb OIIHOOK.

I. I'pyonbie omumokm.

1. He3nanue onpeseneHuii OCHOBHBIX MOHSTHA, 3aKOHOB, MPaBWII, MOJIOKEHUH TeOpHH, (HOPMyII, OOLICTIPHHSATHIX CHMBOJIOB, 0003HAUEHHS (PU3NIECKUX
BEJIMYUH, EIUHULLY U3MEPEHMUSL.

2. HeymeHue BBIIENATH B OTBETE TIIaBHOE.

3. HeyMeHI/IG NPUMCHATL 3HAHUA JId PCIICHHUA 3a4ad U O0OBICHEHHUS (1)I/I3I/I‘-ICCKI/IX ﬂBHeHHf;I; HCIIPAaBUIIBHO Cq)OpMy.]'II/II)OBaHHLIC BOIPOCHI, 3alaHU WA
HEBCPHBIC 00BsICHEHMS XO0oa UX peIICHUA, HE3HAHMC NPUEMOB PCHICHUA 3adad, aHAJIOTMYHLIX paHEC PEHICHHBIM B KJIACCE, OIHI/I6KI/I, ITOKa3bIBAKOIIINEC
HCIIPAaBUJIbHOC ITOHMMAHHNEC YCIIOBUSA 3aJa9U WJIN HECIIPABUIIBHOC UCTOJIKOBAHUEC PCIICHUS.

4. Heymenue 9nuTath ¥ CTPOUTH IPadUKU ¥ MPUHIUITHATEHBIE CXEMBI
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5. Heymenme moaroToBuUTh K paboOTe YCTAaHOBKY WM JIaDOpaToOpHOE OOOPYIOBaHWE, MPOBECTH OIBIT, HEOOXOAMMEIE pacueThl WA HCIIONH30BATh
MOJTy4eHHBIE TaHHBIE I BEIBOJIOB.

6. HebpexxHoe oTHOIIEHHE K Ia00PaTOpPHOMY O0OPYIOBAaHHIO H U3MEPHUTEIHHBIM IPHUOOpaMm.
7. HeymeHue orpeienuTh MoKa3aHUs H3MEPUTEIILHOTO MpHOopa.

8. Hapymienue TpeboBaHmii mpaBuil 6€30IacHOTO TPyAa MPU BHITOJHEHUH SKCIIEPUMEHTA.

I1. Herpy0bie omuoKu.

1.HetounocTn GpopMymupoBOK, ONpeeeHul, 3aKOHOB, TEOPUH, BEI3BAHHBIX HETIOJHOTON OTBETa OCHOBHBIX MPH3HAKOB OIMPEACIsieMOro moHaTus. Ommoky,
BBI3BaHHBIE HECOOIIOICHUEM YCIIOBHI POBEACHHUS OIBITA UM U3MEPEHHH.

2.0mu0KH B yCIOBHBIX 0003HAYCHUAX HA MPUHIUIHAIBHBIX CXeMaX, HETOUHOCTH YepTexel, rpa)uKoB, CXEM.

3.IIponyck WM HETOYHOE HAMMCAaHUE HAMMEHOBAHHUN eTMHHIL (PU3UUECKUX BETUUMH.

4.HepaumoHasHBIH BEIOOP X0/1a pEILICHHS.

II1. HemoueTnl.

HepanuoHnanbHble 3aucy Py BBIYACICHUSX, HEPAIMOHAITBHBIE TPHEMBI BBIYHCIICHUH, MPeoOpa3oBaHNil M PEIICHUS 3a/1ad.
ApudmeTrrueckre olMOKH B BEIYUCICHHSX, €CITH 3TH OIIUOKK Tpy00 HE NCKAXKAIOT PeaibHOCTh MOJTYYEHHOTO pe3ybTaTa.
OTxenbHbIE MOTPEIIHOCTH B (OPMYJIMPOBKE BOIPOCA HIIM OTBETA.

4. HeOpexxHOEe BHINOIHEHHE 3aHCel, YepTexeid, cxeM, TpaduKoB.
Opdorpaduyeckre 1 MyHKTyallMOHHBIC OIITHOKH.

W=
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usnka: 7-i knacc: 0a30BbIi ypoBeHb: yueOHHK, 7 knacc/ [lepoikun .M., BanoB A.U.,
AxuunonepHoe obmectBo «M3natensctBo «IIpocBemienue»

» Ousnka: §8-i kmacc: 6a30BBIN YpoBeHb: yueOHuK, § xiracc/ Ilepemkua U. M., UBanos A. U.,
AxumnonepHoe obmectBo «M3natensctBo «IIpocBemenne»

» Odusnka: 9-i kacc: 0a30BBIN YPOBEHb: yueOHUK, 9 kinacce/ [leppmmkuna U. M., I'ytauk E. M., UBanos

A. 1., lletpoBa M. A., AkonepHoe o6mecTBo «M3natenscTBo «lIpocBemenue»

METOANYECKUE MATEPUAJIbI U151 YUYUTEJS
A.B.Ilepermxun Coopuuk 3agad o ¢usuke. A.B.Ilepbimkuna PaGogas Tetpans o ¢pusmke.
B.N.Jlykamuk, E.B.MBanoBa COopHuk 3an1a4 no ¢usuke. JI.O. ['eHaeHmTeiH Penenus KIo4eBbix

3a/a4 1mo Qu3uKe A5 OCHOBHOM IITKOJIBI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
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JIuct cormacoBanus k qoxkymeHnty Ne 63 ot 07.11.2023
Nunumarop cornacoanus: lamceraunosa @./1. upekrop
CornacoBanne nauuuposano: 07.11.2023 13:56

Jluer coryiacoBaHus Twun cormacoBaHus: mocjieaoBaTre/ibHOC
N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust
CiTMoxmucano
1 [lamcernunoBa @. /1.

07.11.2023 - 13:56
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