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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe Ha ypOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs COCTaBJICHA Ha OCHOBE
MOJIOKEHUH W TpeOOBaHMWI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTelbHOMN
nporpammel, npeactaBieHHbIX B @I'OC 00O, a Taxke ¢ yuérom ¢enepanbHOM pabodeid MporpaMMbl
BocnuTanus 1 Konuenmuu npenonaBanus yueoHoro npeamera «Ousnkay.
Copep:xanue mporpaMMbl 1O (QHU3MKE HampaBlieHO Ha (OPMUPOBAHHE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAaIOIIMXCS U OPTaHU3alMI0 N3y4YeHUs GU3MKHU Ha JIesTeIbHOCTHON OocHOBe. B mporpamme
1o (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpenMera B peanusanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METaNpeAMETHBIM pe3ysibTaTaM O0y4YeHHSs, a TaKKe MEXIPEIMETHBIE CBS3H
€CTECTBEHHOHAYYHBIX YUYEOHBIX MTPEAMETOB Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUS.
[Tporpamma no ¢u3uke ycraHaBIMBACT paclpeeneHue yueOHOro MaTepuaia mo rogam ooydeHus (1o
KJlaccaMm), IpejiaraeT NpUMEPHYIO TOCIeI0BaTEIbHOCTh U3YUYEHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS
MPEIMETHOTO COIEPKAHUSI U yuETE BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcs.
[IporpaMmma mo ¢usuke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOJMYECKOW TOMOIIM YYHUTENIIO0 B
co3aaHuu pabodeil mporpaMMbl IO Y4EOHOMY TIPEAMETY.
®duszuka ABISETCS CUCTEMOOOPA3YIOUINM ISl €CTECTBEHHOHAYUYHBIX Y4EOHBIX MPEIMETOB, TOCKOIbKY
(bU3UYECKre 3aKOHBI JIS)KAT B OCHOBE MPOIECCOB U SBJICHUN, N3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHEH
u ¢usznyeckoil reorpadueil, BHOCHUT BKJaJ B E€CTECTBEHHOHAyYHYIO KapTHUHY MHpa, MPEIOCTaBISET
HaubOosee sicHble OOpa3lbl MPUMEHEHHS HAyYHOIO METOoJa II03HaHUs, TO €CTh crocola TMOIyYeHHs
JIOCTOBEPHBIX 3HAHUHN O MUE.
Opnna w3 TIaBHBIX 3a7a4 (PU3NYECKOTO 00pa3oBaHMS B CTPYKType 00IIero oOpa3oBaHUS COCTOUT B
(hOopMHPOBaHUM €CTECTBEHHOHAYYHOM IPaMOTHOCTH U MHTEpeca K HayKe y 00y4aroniuxcs.
N3ydenue ¢pu3nku Ha 6a30BOM YpOBHE IpPEJIOiaraeT OBJIaJICHUE CIeNYIOUIMMH KOMIIETEHTHOCTSMH,
XapaKTEepU3YIOIIUMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTD!
® HAYYHO OOBSACHATH SIBJICHUS;
e OIICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICTOBAHMUS;
e UHTEPIIPETUPOBATh JAHHBIE U HCIOJB30BaTh HAay4dHbIE J[I0KA3aTeNbCTBA JUISl TOJYy4YEHUS
BBIBOJIOB.
Henu m3ydenuss QU3MKU Ha YpOBHE OCHOBHOrO oOmiero oOpa3oBaHus ompeneneHbl B KoHuenuuu
npenoaaBaHus yaeoHoro npeamera «dusnkay B oOpazoBarenbHbIX opranu3anusx Poccutickoit deneparnumy,
peasn3yIoNMX OCHOBHBIE 00IIe00pa3oBaTeabHble MPOrpaMMbl, YTBepkIEHHOHN pemeHueM Komneruu
MunucrtepctBa npocBenieHus: Poccutickoit @enepanuu (mpotokoi ot 3 aexadpst 2019 r. Ne [1K4BH).
esn uzyvyenusi GU3NKu:
e IpUOOpEeTEeHNE UHTEpPECa U CTPEMIICHHSI 00YJaIOIIMXCs K HAYYHOMY M3YYEHUIO MPUPOIbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEICTABICHUNH O HAyYHOM METOJE MO3HAHHUA U (HOPMUPOBAHHME HCCIEI0BATEIHCKOTO
OTHOIICHUS K OKPYXAIOUIUM SIBICHUSM;

¢ (hopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHMSI KaK pe3ysbTara M3yuyeHUsI OCHOB CTPOCHHS MAaTE€pUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (DU3HKH;

¢ (hopMUpOBaHME MPEACTABICHUIN 0 poiu (PU3HUKH IJISl Pa3BUTHUS APYTUX €CTECTBEHHBIX HAayK, TEXHUKU
M TEXHOJIOTHIA;

e pa3BUTHE NPEJICTABICHUA O BO3MOXHBIX cdepax Oyaymied MpoQecCHOHAIBHOW NeATeTbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K JAJIbHEHIIIEMY OOYYCHHIO B 3TOM HaIPABJICHUH.
JlocTikeHre ATUX IeJied mporpaMmbl MO (U3MKE HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
o0ecreunBaeTcs peleHueM CIEAYOINX 3a4aY:
e IpUOOpEeTEeHNEe 3HAHUII O JAUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHMYECKUX, TEIJIOBbIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e IpUOOpETEeHHE YMEHUN ONUCHIBAaTh M OOBICHATH (U3NYECKUE SBJICHHUS C HCIOJIb30BAHUEM
MOJYYCHHBIX 3HAHU;

® OCBOGHHE METOJIOB pEIIECHUs MPOCTEUIINX PpacuETHBIX 3aJa4 C HCIOJb30BaHUEM (PUIUUYECKUX
MojieTiell, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a71a4;
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e pa3BUTHE YMCHHUU HAOIIOATh MPUPOIHBIE SBICHHUS U BBITIOIHATH OMBITHI, TJAOOpaTOpHBIE PabOTHI U
AKCIIEPUMEHTAIbHBIE UCCIICIOBAHUS C UCTIOIh30BAHUEM H3MEPHUTEIBHBIX IPUOOPOB;
e OCBOCHHE MPUEMOB pabOTHl ¢ MHPOPMANHEH (HU3UIECKOTO COACPIKAHUS, BKIIIOUas HHPOPMAIIHIO O
COBPEMEHHBIX JIOCTHKCHUSAX (DU3HMKH, aHATTN3 ¥ KPUTHUECKOE OLICHUBaHHE WH(POPMAIINH;
® 3HAKOMCTBO €O cdepamu mnpodhecCHOHATBHON JACSITEIBPHOCTH, CBSI3aHHBIMU C  (GU3HKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JOCTIKEHUSIX (U3NICCKOIN HAYKH.
Ha wn3ydenne ¢usuku (6a30BBI ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETr0 0Opa3OBaHUS OTBOIUTCS
238 yacoB: B 7 kjacce — 68 dacoB (2 yaca B Hezelto), B 8 kimacce — 68 yacoB (2 yaca B Hezemnio), B 9 kiacce
— 102 4aca (3 yaca B HeJIeNIO).

COJEP)KAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usnka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUpPa.

®duszuka — Hayka o npupoze. SBneHus npupoabl. Ouznyeckue sSBICHUS: MEXaHHUYECKHUE, TEIJIOBbIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckue BenuuuHbl. M3Mmepenue ¢usmueckux BenwdnH. Pusnueckue mpubdbopsl. [lorpemmHocts
n3MepeHnil. MexayHapoiHasi CucTeMa eIMHUII.

Kak ¢usuka m gpyrue ecrecTBeHHble HayKM H3ydaloT Npupony. EcTecTBeHHOHayudHBIM MeTOJ
MO3HAHUS: HAOJ0/IeHUE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUYKEHUE TUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE
rUnores3, o0bsiCHEHNE Ha0II01aeMoro siBieHus. Onucanue GU3nYeckux SBJICHUH ¢ MOMOIIBI0 MOJIETEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIe, JIEKTPHUUECKHUE, MarHUTHbIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue mpuOOPHI U MpoLEaypa NPSIMbIX U3MEPEHHUI aHAJOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopuusie pabomot u onvimel.

Omnpenenenre UeHBI JeNIeHUs MIKaIbl K3MEPUTEIHLHOTO MpHoopa.

N3Mepenne paccTosTHUM.

N3mepenne o0bEMa )KUAKOCTH M TBEPIIOTO Tea.

Omnpenenenre pa3mMepoB MaJbIX TE.

W3mepenue temrepaTypsl IpH MOMOIIY KUIKOCTHOTO TEPMOMETPA U AATYUKA TEMIIEPATYPHI.
[IpoBenenue uccneaoBaHUs MO MPOBEPKE THUIOTE3bl: NaIbHOCTh MOJIETA IIAPHKA, MYHIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKA.

Paszgea 2. [lepBoHayaibHbIe CBEJCHUA 0 CTPOCHHHU BeleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, UX pa3Mepbl. ONbITHI, TOKa3bIBAIOLINE JAMCKPETHOE
CTpOCHHE BEIECTBA.

JIBm>keHue 4dactul BeniectBa. CBA3b CKOPOCTH ABWKEHHUS YACTHUI[ C TeMmmepaTypou. bpoyHoBckoe
nBuxkenue, Auddysusa. BzanmoaelicTBre 4acTull BellecTBa: NPUTSHKEHUE U OTTAIKUBaHUE.

ArperaTtHble COCTOSIHUSI BEILIECTBA: CTPOCHHE ra30B, KUIKOCTEH U TBEPIBIX (KPUCTAJUIMUYECKUX) TEJI.
B3anumocBs3p MeX 1y CBOMCTBaMU BEILECTB B Pa3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHOMOJIEKYIISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMA BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JTBH)KCHUS.

2. Habmonenne nuddys3un.

3. HaGmonenue siBneHun, 00bACHAIOMUXCS MPUTSHKEHUEM WM OTTAJIKUBAaHUEM YacTHUIl BELIECTBA.

Jlabopamopuusie pabomot u onvimel.

1. Ormenka quaMeTpa aToMa METOZIOM PAZIOB (C HCTONIb30BaHUEM (oTorpaduii).

2. OmbIThl IO HAOJIIOIEHUIO TEIVIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl IO OOHAPYXKEHUIO ACUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:xeHMe ¥ B3auMo/ieiicTBHE TeJl.

Mexanuyeckoe ABWKeHHE. PaBHOMepHOe W HepaBHOMepHOe aBMXKeHHE. CkopocTh. CpemHss
CKOpPOCTh IPU HEPAaBHOMEPHOM JIBHKEHUU. Pacuér myTu U BpeMeHU ABUKECHHUS.

oW
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SBnenne wHepuuu. 3aKOH HMHEpPHUU. B3aumopaeiicTBHE Ten Kak NPUYMHA W3MEHEHUS CKOPOCTH
IBUKEeHMs Tell. Macca kak Mepa uHepTHocTH Tena. [1noTHocTh BemecTBa. CBS3b IMIIOTHOCTU € KOJIHMYECTBOM
MOJIEKYJ B €IMHUIIE 00BbEMA BEIIECTBA.

Cuna Kak XapakTepucTHKa B3auMojiercTBusa Teia. Cuia ynpyroctu U 3akoH ['yka. M3mepenue cuisl ¢
MOMOIUIBI0 TUHAMOMETpa. SIBieHue TIroteHust U cuia TsoxecTd. Cuila TSHXKECTH Ha JApPYrux IulaHerax. Bec
tena. HeBecomocth. ClioeHHe CUJI, HAlpPaBJICHHBIX MO OAHOW mpsiMoi. PaBHopelctByromas cui. Cuiia
TpeHus. TpeHue CKOJIbKEeHUS U TPeHUE NoKos. TpeHue B Ipupoie U TEXHUKE.

Hemoncmpayuu.

Habmoienne MexaHn4eckoro IBUYKEHUS Tena.
N3Mepenne CKOpOCTH MPSMOJIMHEMHOTO JBUKCHUS.
Habntonienue siBieHUs] HHEPIIUH.
Ha6mronenne nsMeHeHus: CKOPOCTH MPU B3aMMOJICHCTBUH TEJL.
CpaBHeHME Mace 10 B3aUMOJICUCTBUIO TEN.
CrnosxeHue cuil, HapaBJICHHBIX 110 OJJHON MPSMO.
./Iaﬁopamopubte paodomut u onvimol.
1. OmpeneneHre CKOPOCTH  pPaBHOMEpPHOTO  JBMKEHHsS  (IIapuka B JKUIKOCTH, MOJIENH
AIEKTPUICCKOTO aBTOMOOMIIS U TaK J1ajee).
2. OmnpeneneHue CpeTHEH CKOPOCTH CKOJBXEHUS OpyCKa WK MIapHUKa TT0 HAKIIOHHOW TIJIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPIOTO TeNa.
4. OmpITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsokeHHMs  (medopmariuu) TMPYKUHBI — OT
MPUJIOKEHHOW CHJIBI.
5. OmbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJBbKEHHUS OT Beca Tejla M XapakTepa
COIPHUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiieHne TBEPABIX TeJI, )KUAKOCTEN U ra3oB.

Hanenue. CriocoObl yMEHBINIEHUS U YBETUYCHUS JaBieHus. [laBneHue raza. 3aBUCUMOCTD JTaBJICHHS
raza or o0béma, TemmnepaTypsl. [lepenaua naBnenust TBEPABIMU TeNaMH, KMJIKOCTAMU MU razaMu. 3aKOH
[Tackams. [THeBMaTHueckre MalIMHBL. 3aBUCUMOCTD JIABJICHUS JKUJKOCTH OT TIyOMHBI. [ mapocTaTudecKuit
napanokc. Coobmaromuecs cocynbl. ['uapaBianueckie MeXaHU3MBI.

Atmocdepa 3emnu u arMochepHoe maBieHHe. [IpyUUMHBI CyIIECTBOBAHUS BO3AYITHON 000JIOYKH
3emmn. Onwir Toppuueru. M3mepenne atMochepHOTro JaBlieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopst. [IprOops! 1715 u3MepeHust aTMOCcepHOTro J1aBICHUS.

JleiicTBHE XKUIKOCTH M Ta3a Ha MOTpyXEHHOE B HHUX Teno. BrITankuBaromas (apXxumenoBa) CHIIA.
3akon Apxumena. [InaBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBIIEHUS T'a3a OT TEMIIEPaTyphl.

[lepenaya naBiaeHUs KUIKOCTHIO U Ta30M.

Coo0marommecst CoCybl.

I'mapaBnuueckuit mpecc.

[IposiBnenue aecTBUs aTMOCHEPHOTO JTABICHHUS.

3aBUCUMOCTh BBITAJKUBAIOIIEH CHJIBI OT OOBEMa MOrpyKEHHOM YacTHM Tela M IJIOTHOCTH

KHUJKOCTH.

PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BHITCCHEHHOM KUJKOCTH.

8. VYcnoBue miaBaHWs TeJ: IMJIABaHWE WJIM MOTPYXKEHHE Tel B 3aBHUCHUMOCTH OT COOTHOLICHHS
IJIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopnusie pabomot u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJie OT 00bEMa MOrpyXKEHHOMN B )KUJIKOCTh YaCTH Tefa.

2. OnpeneneHre BHITATKUBAIONICH CUJIIBI, IEUCTBYIONIECH HA TENO, MOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIICH CUJIbI, IEHCTBYIONIECH HA TEJIO B KUIKOCTH, OT MaCChl
Tena.

4. OnbIThl, AEMOHCTPUPYIOUIME 3aBUCHUMOCTh BBITAIKWBAIOIICH CHJIbI, JNEUCTBYIOLIECH Ha TEJIO B
KHUJKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUIKOCTH.

5. KoncrpyupoBanue apeoMeTpa WM  KOHCTPYMpPOBaHUE JIOAKM UM OlpeAeneHue  eé
TPy30MOABEMHOCTH.

Pazgen S. Pabora 1 MOIIHOCTH. JHEPIrUs.
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Mexanunyeckas pabora. MOIITHOCTS.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCThb. IIpaBuio paBHOBecHs pblyara.
[IpumeHnenune mnpaBuiia paBHOBECHs] pblyara K OJOKy. «3omotoe mpaBuio» mexaHuku. KIIJ[ mpocThix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprusi. Kunerndeckass u moreHIuanbHas sHeprus. IIpeBpamieHue oaHoro Buaa
MEXaHUYECKOW SHEPTUU B IPYTroid. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuusie pabomot u onvimel.

1. Omnpenenenue pabOThl CHJIBI TPEHUS MPH PAaBHOMEPHOM [BMKEHHHM Teja MO TOPU3OHTAJILHOMN

MTOBEPXHOCTH.
2. MHccnenoBanue ycioBui paBHOBECHS pblyara.
3. WNsmepenune KIIJ] HaKTOHHOM MJIOCKOCTH.

4. HM3ydeHue 3aKOHA COXPAHECHHSI MEXaHUYECKON SHEPIHUU.
8 KUIACC

Pa3zgen 6. TenioBble IBJICHUS.

OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOW TEOpHH CTPOCHHMS BeliecTBa. Macca u pa3mepsl
aTOMOB M MOJIeKYJ1. OTBITHI, TOTBEPKAAOIINE OCHOBHBIC TTOJIOKEHUS MOJICKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPAOTO, JKUIKOTO U ra3000pa3HOT0 COCTOSIHHM BemecTBa. Kpuctammnyeckue u aMopQHbIe
tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH M TBEPABIX TEJI HAa OCHOBE TOJIOXXCHHH MOJICKYJISIPHO--
KHHETHYEeCKOH Teopun. CMauynBaHNE W KalWJUBIPHBIC SIBJICHUA. TEMIoBOe pacIIMpEeHHUE U CKATHE.

Temmeparypa. CBs3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBMDKCHHsI YacTHIl. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHS BHYTPEHHEH JHEpruu: TEIUIonepenada W COBEpIICHHEe palboThl. Buasl
TEIUIOTIEPEIavu: TEIJIOMPOBOAHOCTD, KOHBEKIIHSI, U3TyUCHUE.

KonnuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BEIIECTBA. 1eII0O00MEH M TEIJIOBOE PaBHOBECHE.
VYpaBHeHue TteruioBoro Oananca. [lmaBieHMe W OTBepACBaHWE KPHUCTALIMYECKUX BEIIECTB. Y ACIbHAsS
teroTa ToiaBieHus. [lapooOpa3zoBanue u koHaeHcanusa. Mcmapenwe. Kumenwe. YnaenbHas TeruioTa
nmapoo0pa3oBaHus. 3aBUCUMOCTb TEMITEPATyphbl KUTICHHUsI OT aTMOC(HEPHOTO JTaBJICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIUMBa. Y IeJbHAas TEMI0Ta CrOpaHHusl.

[Tpunnuner paboter TermoBbix Asuratenei KIIJ[ TemmoBoro asuratens. TersioBble ABUTATENH |
3aIIUTa OKPYKAIOIIEeH CpeIbl.

3aK0H COXpaHEHHUs U MIPEBPAIICHHS YHEPTUU B TEIJIOBBIX MPOIIECCaAX.

Hemoncmpayuu.

Ha6mronenre 6poyHOBCKOTO JTBHYKEHUS.
Ha6mronenue quddysun.
HalGmronenue siBneHnii cMauyuBaHusl ¥ KalTWJUSIPHBIX SIBJICHUH.
HaGmronenue TeniaoBoro pacuimpeHus Te.
N3menenune naBieHus ra3a mpu K3MEHEHHH 00bEMa M HAarpEeBaHUM WA OXJIAXKICHHH.
[IpaBuna u3mMepeHus TeMIepaTyphl.
Bunael Temionepenayu.
OxJtaxIeHre Mpu COBEPIICHUN PAOOTHI.
HarpeBanue nipu coBepiiieHun padOTHI BHEIITHUMHU CHUIIAMH.
. CpaBHEHHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
. HaOmronenne xkunenus.
12. HaGmroieHne mocTosTHCTBA TEMIIEPATyphl MPH TIIABJICHUH.
13. Moaenyu TEeIIOBEIX ABUTATEIICH.
Jlabopamopuusie pabomot u onvimel.
1. OmnbITHI IO OOHAPYKEHUIO IEUCTBHS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OneITHI IO BRIPAITUBAHUIO KPUCTAJUIOB TTOBAPEHHOM COJIM WIIA caxapa.
3. OmnbIThl 1O HAOJIOICHUIO TETNIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPABIX TElL.
4. OmpeneneHue IaBiIeHUS BO3ayXa B OAJJIOHE MITIPHUTIA.
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5. OmbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJIEHUSI BO3[yXa OT €ro 00bEéMa U HarpeBaHUs WIH
OXJIQKICHUSI.
6. IlpoBepka TMMOTE3BI JIMHEWHOW 3aBUCUMOCTHU JIJTMHBI CTOJIOMKA >KUIKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIiepaTyphl.
7. HabmioneHue m3MeHeHUsI BHYTPEHHEHW SHEpruu Teja B pe3ysbTare Terionepefadyd M padboThl
BHEUTHUX CHUJI.
HccnenoBanue sBIEHUS TEIJIO00OMEHA MTPU CMEIIMBAHUN XOJIOJHON U TOPSYCH BOJIBI.
9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MpHU TEIUIOOOMEHE C HarpeThiM
METAITUYECKUM LIUITUHAPOM.

10. Onpenenenue yaenbHON TeIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca UCHapeHusl.

12. OnpeneneHre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.

13. Onpenenenuie yaeabHONM TEIIOTHI IJIaBICHUS JIbaA.

Pazgen 7. DiiekTpuyeckue ¥ MArHUTHBIE SIBJICHUS.

DnekTpusanusa Tel. JBa polia 3JeKTpUYECKUX 3apsaaoB. BzammopaencTBue 3apsiKE€HHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTD CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJT OT BEJIMYUHBI 3apSA0B U PACCTOSHUS MEXKTY
TeIamu).

Onektpuyeckoe 1mone. Hanpsoxk€HHOCTh — diekTpudeckoro mnois. [lpuHuun — cymepro3unuu
AIEKTPUICCKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu »snekTpudeckux 3apsaoB. DJIEMEHTApHBIM diekTpudeckuilt 3apsa. CTpoeHue aroma.
[TpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHHUSI SJICKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHHUS SJEKTPUYECKOrO0 TOKA. VICTOYHMKM MOCTOSIHHOTO
ToKa. JIeWCTBUS SIEKTPUYECKOTO TOKa (TEMJIOBOE, XMMHYECKOE, MArHUTHOE). DJIEKTPUYECKHUH TOK B
KHUJKOCTAX M razax.

OnekTpuyeckas 1enb. Cuna Toka. OJeKTpudeckoe HamnpsokeHue. CONpoTHUBICHHE MNPOBOJIHHUKA.
VYnenbHOE conpoTUBIICHUE BellecTBa. 3akoH OMa g yyactka uenu. [locnenoBaTenbHoe U mapajuiebHOE
COEMHEHHE MPOBOTHUKOB.

Pabora w MomHOCTH 23yekTpuueckoro Toka. 3akoH Jxkoyms—JleHna. DnekTpudeckue Lenu |
MOTpeOUTENH dIEKTPHUUECKO 3Hepruu B ObITy. KopoTkoe 3aMbIkaHue.

[ToctossHHbIE MarHuThl. B3anMoneicTBHE MOCTOSHHBIX MAarHMTOB. MarHutHoe mosie. MarHutHoe
noJjie 3eMJId M €ro 3Ha4eHue s )KkU3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHOE MoJie SJIEKTPUYECKOro TOKA.
[IpumeHeHne »>JEKTPOMArHUTOB B TeXHHKE. JIeHiCTBME MAarHUTHOrO MOJS Ha MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENh MOCTOSIHHOTO TOKa. Vcnonb30BaHUE 3JIEKTPOABUTATEIEH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpTe.

OnbiTel Dapanes. SABieHue 3JIEeKTpOMarHuTHOW WHAYKUMH. [IpaBmino Jlenma. DnekTporeHeparop.
CriocoObl TONTydeHUsI DJIEKTPUUYECKONW DHEPruu. OJIEKTPOCTAHIMM Ha BO300HOBISEMBIX HCTOYHHKAX
SHEPTHUH.

Hemoncmpayuu.

®©

1. DnexTpuzanus Tell.

2. JIBa posia 3lEeKTpUUYECKUX 3apsiIOB M B3aUMOIEHCTBUE 3apSKEHHBIX TEl.
3. YcTpoHCTBO U IEMCTBUE AIEKTPOCKOTA.

4. DnexkTpocTaTuyecKkas HHAYKIHUS.

5. 3aKoH coXpaHEHUSs JIEKTPUUECKUX 3apsi/I0B.

6. I[IpoBOIHUKHU U AUDIEKTPUKH.

7. MopenupoBaHue CUIIOBBIX JIMHUN AJIEKTPUUYECKOTO MOJIS.

8. VcTOYHMKU MOCTOSIHHOTO TOKA.

9. [elcTBUA SIEKTPUYECKOTO TOKA.

10. DIEKTPUYECKHI TOK B KUJIKOCTH.

11. ['a30BbIH pa3ps.

12. I3mMepeHue cuiibl TOKa aMIIepMeTpOM.

13. 3mMepeHue 31eKTpUUecKOro Hanps>KeHUs: BOJIbTMETPOM.

14. Peocrar 1 Mara3uH CONpPOTUBIICHUH.

15. B3auMoaelicTBUE ITIOCTOSHHBIX MAarHUTOB.

16. MonenrpoBaHuEe HEBO3MOXXHOCTHU pa3/ieNICHUs MOJIIOCOB MarHUTA.
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17. MonenupoBaHUE MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
18. OnbIT Dpcrena.
19. MarnuTHoOE€ noJje Toka. DJIeKTPOMAarHur.
20. JleficTBME MarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.
21. DIIEKTpOABUTATENb MOCTOSHHOTO TOKA.
22. UccnenoBanue sBICHUS SJIEKTPOMAarHUTHON UHIYKIIUH.
23. OnbiThl Papajes.
24. 3aBUCUMOCTD HaIpaBJIEHUs HHAYKIIMOHHOTO TOKAa OT YCIIOBHIl €r0 BO3HUKHOBEHHS.
25. DIIeKTpOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnusie pabomot u onvimel.
OnpIThI 10 HAOTIOAEHUIO SJIEKTPU3ALUMU TeJl UHAYKLINEH U MPU COTPUKOCHOBEHHUU.
HccnenoBanue neicTBUS JIEKTPUIECKOTO MOJISI HA IPOBOJAHUKH U TUIIEKTPUKH.
COopka u mpoBepKa padOThI ANEKTPUICCKOH I MOCTOSHHOTO TOKA.
W3mepeHnue u peryiupoBaHue CUJIbl TOKA.
W3mepenue u perynupoBaHue HAMPSKEHHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOpPa
U HamnpsDKEHUS Ha pe3ncTope.
7. OmbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPHUUYECKOr0 CONPOTUBJICHHS] IPOBOJHUKA OT €ro
JUTMHBI, TJIOLIAIH MTONEePEeYHOro CEYeHUs U MaTepuasa.
8. IlpoBepka mpaBuiia CIOXKEHHUS HANpsHXKEHUH TpU TOCIEIO0BATEIbHOM COEAMHEHHH JIBYX
PE3UCTOPOB.
9. IlpoBepka npaBuia sl CUJIBI TOKA MPY MapauIeTbHOM COEIMHEHUHU PE3UCTOPOB.
10. Onpenenennie pabOThI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3nucTop.
11. OmnpeneneHrie MOIIHOCTH 3JIEKTPHUUECKOT0 TOKA, BBIACIAEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JIAaMIIOUKY, OT HAPSDKEHUS Ha Hel.
13. Onpenenenue KIIJ] narpesarens.
14. UccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS MOCTOSIHHBIX MarHUTOB.
15. V3y4yeHre MarHUTHOTO TOJISl IOCTOSTHHBIX MarHUTOB MPH X 00BEAUMHEHUHU U pa3/IeICHHUH.
16. UccnenoBanue NeHCTBUS AJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aUMOJICHCTBUSL KaTYIIKH C TOKOM U MarHura
OT CHJIbI TOKA U HAIIPaBJIEHUS TOKA B KaTYIIIKE.
18. V3y4yeHue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
19. KoHcTpynpoBaHue 1 u3ydeHue paboThl AIEKTPOABUTATENS.
20. M3mepenune KIIJ[ anekTpoaBuraTeibHON yCTaHOBKH.
21. OnpITHl MO UCCIEIOBAHUIO SBJICHUS 3JEKTPOMAarHUTHON MHAYKIMU: HCCIEIOBAaHUE HW3MEHEHUI
3HAYEHUS U HAINPaBJICHUS WHIYKIIMOHHOTO TOKA.
9 KJIACC

Sk w

Pa3zngen 8. Mexannueckue siBJIeHHUS.

Mexanuyeckoe aBuxkeHue. MarepuanbHas Touka. Cucrema orcuérta. OTHOCHUTEIBLHOCTH
MEXaHUYECKOr0 JBIM)KEHHUA. PaBHOMEpHOE NpsMOJIMHEHHOE ABWXKeHHE. HepaBHOMEpHOE MpSIMOJIMHEHHOE
neuxkenue. CpeHsisi © MTHOBEHHAsI CKOPOCTh TeJla IPU HEPaBHOMEPHOM JIBUKECHHH.

Yckopenue. PaBHOoyckopeHHOE NpsMoInHeHOe nBrkeHne. CBoOoHOE magenne. OnbIThl [anwes.

PaBHOMepHOE nBmkeHHE 1o OKpykHOCTU. Ilepmonm m vacrora oOpamieHus. JIuHeiHas u yriioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOPEHHE.

ITepBoiii 3akoH Hprotona. Btopoii 3akon Herorona. Tperuit 3akoH Herorona. [IpuHuun
CYIEPIO3UIINH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: CHJIa TPEHUS CKOJIBKEHUS, CUJIa TPEHUS TTOKOs, APYrue
BUJIbI TPEHHUSL.

Cuna TsKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpeHHe CBOOOIHOTO NaieHus. [IBuKeHHe MaHeT
Bokpyr CouHia. [lepBas kocMuueckas ckopocTb. HEBECOMOCTh U Meperpy3KHu.

PaBHOBecue marepuanpHOW TOukH. AOcomoTHO TBEpHOE Teno. PaBHOBecme TBEpPAOro Tema ¢
3aKpEIUIEHHON OChIO BpalieHus. MoMeHT cuibl. LIeHTp TsxecTH.

Onepatop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULMMAJIbHOE KA3SEHHOE OBLLIEEOGPA3OBATE/IbHOE YYPEXXAEHUE 30.01.25 09:40 (MSK) CepTudukat 00FFEFFDAD9E5797DEDCF1F07C29D5B08F

"LUEFAPCKASl CPEAHSIS1 OBLLLEOBPA3OBATEJIbHAS LUKOJIA N2 2", Kpukos
AHppeli Hukonaesud, AMpekTop




Nmnynbc tena. U3meHenue ummynbca. MIMmynbe cuiibl. 3aKOH COXpaHEHHSI MMITyJbca. PeakTuBHOE
JBUKECHHUE.

Mexannyeckass pabota ¥ MOIIHOCTh. PaboTa cui TspkecTH, ynpyroctH, TpeHus. CBs3b SHEPTHH
pabotel. IloTennumanbHas sHEprus Tena, MOAHATOrO HajJ MOBEPXHOCTHIO 3emiu. [loTeHnuanbHas sHeprus
cxaTtod mnpyxkuHbl. KuHeTrnueckas sHeprus. Teopema O KHUHETHYECKOW SHEPruU. 3aKOH COXPaHECHUS
MEXaHUYECKOU SHEPTUH.

Hemoncmpayuu.

1. HabmroeHne MeXaHW4YecKOro BUYKEHUS Tejla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHHE MyTel M TPAEKTOPHM JBHKEHHUS OJHOTO U TOTO XK€ TeJla OTHOCUTENBHO Pa3HBbIX Tell

OTCY€Ta.

3. H3mepeHue cKOpOCTH U yCKOPEHUS MPSIMOJIMHEWHOTO JIBHIKEHUS.

4. VccnenoBaHne IpU3HAKOB PAaBHOYCKOPEHHOTO JABUKECHHUS.

5. HabGmoneHue ABMXEHUS Tela MO OKPYKHOCTH.

6. HalGmoneHue MexaHMYeCKHUX SIBICHHUI, MPOUCXONALIMX B cucTeMe oTcuéra «Tenexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIHHO KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTbH YCKOPEHHS T€Ja OT MAcChl Tejla U ACHCTBYIONIEH HAa HETO CUJIBI.

8. HaOmrogeHue paBeHCTBA CUJI IPU B3aUMOJCHCTBUH TE.

9. l3meHeHue Beca Tena MpU YCKOPEHHOM JIBH)KEHUU.

10. Ilepenaya uMiyabca npu B3aMMOAECHCTBUU TE.

11. TIpeoOpa3oBaHust YHEPTUU TIPH B3AUMOJICUCTBUH TEJL.

12. CoxpaHeHHe UMITYJIbCa TPU HEYIIPYTOM B3aMMOCHCTBUU.

13. CoxpaHeHue UMIyibca Mpu abCOIIOTHO YIIPYroM B3aUMOJICHCTBUU.

14. HaGmroieHne peakTUBHOTO JIBUKCHUSI.

15. CoxpaHeHre MEXaHUYECKON YHEPTUH TTPH CBOOOTHOM ITaJICHUH.

16. CoxpaHeHue MEXaHU4eCKOW SHEPTUU MPHU ABMXKEHUH Tella o] AEUCTBUEM MPYKUHBI.

Jlabopamopnusie pabomot u onvimel.

1. KoHcTpyupoBanue TpakTa JjIsl pa3roHa M JajlbHEHIIEr0o paBHOMEPHOTO IBMIKEHMS IIapuKa WIH

TEJEKKH.

2. OrmpeneneHue cpeaHell CKOPOCTH CKOJBbXEHHs OpycKa WM JBHXKEHUS LIapuKa MO HaKIOHHOW
MJIOCKOCTH.
Omnpenenenre ycKOpeHus Tella Ipyu paBHOYCKOPEHHOM JIBU)KEHUH 10 HAKJIOHHOM MIIOCKOCTH.
4. VccnenoBaHue 3aBUCMMOCTH IYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM JIBH)KEHUU 0€3 HayallbHOM

CKOpPOCTH.

5. IlpoBepka rumoTe3bl: €CiM MPHU PABHOYCKOPEHHOM ABM)KEHMM O€3 HadallbHOM CKOPOCTH IMYTH
OTHOCSITCS KaK Psii HEYETHBIX YHCEell, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JIaBJICHUSI.
Omnpenenenue kodppuImeHTa TPESHUS CKOTBKCHHUS.
Omnpenenenue KECTKOCTU MPYKUHBI.
Omnpenenenre pabOTbl CHIIBI TPEHUS MPU PAaBHOMEPHOM ABMKEHHMM Tela MO TOPU30HTAIbHON
MTOBEPXHOCTH.

10. Omnpenenenrie paboThI CUIIBI YIPYTOCTH MPHU MOIBEME TPy3a C UCIIOJIB30BAHUEM HETOBUKHOIO U

IMOJBMKHOTO OJIOKOB.

11. V3y4yeHue 3aKOHa COXpPaHEHUSI SHEPTUU.

Pa3zgen 9. Mexannueckue KoJj1e0aHusl M BOJHBI.

KonebarenbHoe apmxeHne. OCHOBHbIE XapaKTEpUCTUKU KoyieOaHUI: MepuoJl, 4acToTa, aMILUIUTY/aA.
MareMaTuueckuii ¥ pyXKUHHBIA MasTHUKA. [IpeBpareHne s3Hepruu mpu Kojie0aTeIbHOM JIBHKCHHH.

3aryxatomue konebanus. BeiHyxneHHble koneOanus. Pesonanc. Mexanuueckue BoJiHBI. CBOWCTBa
MexaHH4ecKux BOJH. [IpomonbHble U monepeuHbie BOJHBL. J[JTMHA BOJIHBI U CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHuuyeckre BOJIHbI B TBEPAOM Telle, CECMUYECKHE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHA. OTpaskeHue 3ByKa. H(Dpa3ByK U yabTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue kosnebaHU TEN MO ACHCTBUEM CHIIBI TSHXKECTH U CHUIIBI YIIPYTOCTH.

2. HaGmronenue koyie0aHuii Tpy3a HA HUTH U HA TIPY>KUHE.

3. HaOmronenne BBIHYXICHHBIX KOJICOaHMI 1 pe30HaHCcA.
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4. PacnpoctpaHeHHE MPOIOJIbHBIX U ONEPEUYHbIX BOJIH (Ha MOJEIN).
5. HalGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHYECKMH PE30HAHC.
Jlabopamopuusie pabomot u onvimel.
Omnpenenenre 4acToThl U Meproia KoieOaHUul MaTeMaTHYecKoro MasTHHKA.
Omnpenenenre 4acToThl ¥ Mepro/ia KoineOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NIepUoa KojaeOaHui MOIBEIICHHOTO K HUTHU Ipy3a OT JTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Niepuoa KojJeOaHui Ipy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HE3aBUCUMOCTH Mepuo/ia KoueGaHuil rpy3a, IOABEIIEHHOTO K HUTH, OT Macchl rpysa.
OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh NIEpH0/ia KOJIeOAHUH MPY>KUHHOTO MAasiTHUKA OT MacChl
rpy3a 1 KECTKOCTH NMPY>KUHBI.
7. VI3amepeHue ycKopeHHUs: CBOOOIHOTO Ma/IeHus.
Pazgen 10. JjieKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.
DIEeKTPOMarHuTHOE MoJIe. DJIEKTPOMATHUTHBIE BOJHBI. CBOWCTBA AJIEKTPOMArHUTHBIX BOJH. Illkama
ANEKTPOMAarHUTHBIX BOJIH. Vcronbp30BaHNe 3J€KTPOMArHUTHBIX BOJIH ISl COTOBOI CBSI3U.
DeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHHIX BOJIH.
2. BonHOBBIE CBONCTBA CBETA.
Jlabopamopuusie pabomot u onvimel.
1. H3ydeHue CBOICTB 3JE€KTPOMAarHUTHBIX BOJH C MOMOLILI0 MOOUIILHOTO TenedoHa.
Pa3zgen 11. CBeToBELI€E SIBJICHUS.
JlyueBass momens cBera. Mctounuku cBera. IIpsiMonuHeitHOE pacmpoCTpaHEHHE CBETa. 3aTMEHHUS
Comuua u JIynel. Otpaxenue cBera. [lmockoe 3epkano. 3akOH OTpa)KEHHS CBETA.
[Ipenomnenue cBera. 3akoH mpenomieHus cBeta. [lodHOe BHYTpEHHEE OTPAKEHUE CBETA.
Hcnonb30BaHKe MOJHOTO BHYTPEHHETO OTPAXKEHHS B ONTUYECKUX CBETOBOJIAX.
JIunza. Xon mydeit B mua3e. OnTuyeckas cuctema Qoroarapara, MUKpOCKOTa U Tesieckora. [ a3 kak
ONTUYECKas cucTeMa. bIn30pyKocTh U JaIbHO30PKOCTb.
Paznoxxenne Oemoro cBera B crmekTtp. Omnbitel HetoToHa. CroKeHHE CIEKTPAIBHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
1. IIpsMonuHeitHOE pacnpOCTpaHEHUE CBETA.
OTtpaxeHue cBera.
[Tonyuenne n300paxxeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.
OnTHYECKUN CBETOBOI.
Xox mydeit B coOuparomiei JTruH3e.
XoJ ny4deil B pacCEeUBaloIIeu JIMH3E.
[Tonyyenune n300pakeHM ¢ TOMOIIIBIO JIHH3.
[Tpunumn neficTBus goroanmnapaTa, MUKPOCKOIA U TEIECKOIIA.
10 Mopens riasa.
11. Pa3noxxeHue 6enoro cBera B CIEKTp.
12. [lonydyeHue 6en0ro cBeTa MpH CI0KEHUHU CBETa Pa3HbIX 1[BETOB.
Jlabopamopnusie pabomot u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH yTJia OTPaXXEHUSI CBETOBOT'O JIy4a OT yIjia MaJeHus.
2. M3yuenue xapakTepuUCTUK N300paKeHUs MPEAMETA B IIIOCKOM 3epKaje.
3. HccrnenoBanue 3aBUCMMOCTH YIJIa MPEIOMIICHHUS CBETOBOTO Jy4ya OT yrja MaJeHUs Ha TpaHHIle
«BO31YX—CTEKJIO».
[Tonyuenne n300pakeHHI ¢ IMOMOIIBIO COOMPAOIICH JTNH3HI.
Omnpenenenne POKYCHOTO PACCTOSIHUS U ONITHYECKOM CHITBI COOMPAIOIIEH JIMH3BI.
OnbITHI 11O Pa3JIKEHUIO OEJIOro CBETa B CIIEKTP.
OnpITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.
Pa:men 12. KBaHnTOBbIE AIBJICHHUS.
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OmnerTel Pe3epdopna u uranerapuas Mojenb atroMa. Mogens aroma bopa. Mcmyckanue u norsomieHue
cBeta aToMoM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PannoaktuBHOCTH. Anbda, 6eTa- 1 ramma-usnydeHusi. CtpoeHue aToMHoro sapa. HykimonHas Mozaenb
aToMHOTO sipa. M3otonsl. PagroaktuBHble npeBpaiienus. [leproa nomypacmnaga aToMHBIX siiep.

SnepHble peakuuu. 3aKOHBI COXpPaHEHMsI 3apsiIOBOTO U MAacCOBOTO UMCEN. DHEPrusi CBA3M aTOMHBIX
saep. CBsi3b Macchl ¥ 3HEPTrUM. Peakuuu cuHTe3a U aesenus saaep. Mcrounuku sHeprum CosiHIa v 3BE3/.

Snepnas sHepreruka. JledcTBUS paguoOaKTUBHBIX U3JIYYE€HUN HA )KUBBIE OPTaHU3MBbl.

Hemoncmpayuu.

CrieKTphl U3ITy4eHUs U TOTJIOIIECHHUS.

CrieKTphl pa3aHyHbIX T'a30B.

CnekTtp Bomopoaa.

Ha6mronenue TpexoB B kamepe Busbcona.

PaboTta cuéTunka MOHU3UPYIOIMINUX U3TYICHHM.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.

./Iaﬁopamopubte paodomut u onvimol.

1. HabunroneHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3TYUCHHUS.

2. HccnemoBanue TpEKOB: H3MEPEHUE YHEPTUN YACTHIII IO TOPMO3HOMY MyTH (T10 poTorpadusim).

3. Usmepenue paguoakTUBHOTO (poHA.

IToBTOPUTENBHO-00001IAK0 1M MOTYJIb.

[ToBTOpHTENEHO-0000MIAOIIMI  MOAY/Ib TpEeAHA3HAUYEH [JIi CHUCTEMATH3allid H  0000IIeHUS
MIPEIMETHOTO COJEP>KAHUS U ONBITA NEATEIbHOCTH, MPUOOPETEHHOTO MPH U3YUYEHUHU BCEro Kypca (HU3MKH, a
TaKkke JUId TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy MO (usuke uis 00ydarommxcs,
BBIOPABIIIMX TOT YYCOHBIN MTPEAMET.

[Tpu u3yyeHN 1aHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUBI JESTEIbHOCTH, HA OCHOBE
KOTOpBIX 00OecreynBaeTcsl AOCTHKEHHE INPEAMETHBIX M METalpeAMETHBIX IUIAHUPYEMBIX pPe3yJIbTaToB
oOyueHus, popMHUpyeTcs €CTeCTBEHHOHAy4YHasi FPAMOTHOCTh: OCBOEHHE HAyYHBIX METO/JOB HCCIEIOBAHUS
SBIIGHUH TPUPONbI M TEXHUKH, OBJAJCHHE YMEHHUSMHU OOBSACHATH (U3NYECKUE SBICHUS, MNPUMEHSS
MOJIy4YE€HHBIEC 3HAHMSI, pelllaTh 3aJ]a4i, B TOM YHCJIe KaYeCTBEHHbIE 1 dKCIIEpUMEHTAIIbHEIE.

[IpuHIMNUATBEHO NEATENbHOCTHBIA XapakTep JaHHOTO pasliena pealusyeTcss 3a CYET TOro, 4TO
oOyuaroluecs BBIMONHSIOT 3aaHHsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IIOJYyYEHHBIX 3HAHUI paclo3HaBaTb M HAay4YHO OOBSACHATH (PU3NYECKUE SBJICHUS B
OKpY>KaloIlel NpUpoJie U MOBCEAHEBHOM )KU3HH;

UCIOJIb30BaTh Hay4YHbIE METOAbl HCCIEAOBAHUS (DU3MUECKUX SIBICHUN, B TOM YHCIIE IJSl MPOBEPKHU
TUIOTE3 U MOyYEHUS! TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HauOoJiee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTHWM, HaIlpuMep,
MPAKTUYECKOTO HCIIOJIb30BaHUS Pa3IMYHbIX HMCTOYHUKOB SHEPrUM HAa OCHOBE 3aKOHa MpEBpallleHus U
COXpaHEHHUS BCEX M3BECTHBIX BU/JIOB SHEPTHUH.
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

Sk w

N3yuenne ¢u3uku Ha ypOBHE OCHOBHOTO OOIIEro 0OOpa30oBaHWs HAIPaBICHO Ha JOCTH)KCHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

B pesynbrare nzyuenus Gpu3NKu Ha ypOBHE OCHOBHOTO 00111eT0 00pa3oBaHus y o0ydaromerocst OyayT
c(OpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3YJIbTAThl B YACTHU:
1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:
- IPOSIBJICHUE UHTEpPECca K UCTOPUH i COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PU3NYECKO HAYKH;
- IGHHOCTHOE OTHOIIIEHUE K JOCTUKEHHUSIM POCCUUCKUX yUEHBIX-(PU3NKOB;
2) rpa>KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKIEHHH OOIIECTBEHHO 3HAYMUMBIX M ITHYECKHX MPOOIIEM,
CBSI3aHHBIX C MIPAKTUUYECKUM IIPUMEHEHHEM JOCTHKEHUHN PU3UKH;
- OCO3HaHHME BaXKHOCTH MOPAJIbHO-3THYECKUX MPUHIIUIIOB B I€ATEILHOCTH YUEHOTO;
3) acTeTM4eCKOr0 BOCIIMTAHMS
- BOCHPHUATHE 3CTETUYECKUX KadecTB (PU3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOEHHUSI, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;
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4) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:
- OCO3HaHHE IICHHOCTH (HU3UYECKON HAayKH KaK MOIIHOTO HMHCTPYMEHTA ITO3HAHUS MHPA, OCHOBHI
Ppa3BUTHS TEXHOJIOTUM, BaXKHEHILIEH COCTABIISIONIEH KYIbTYPHI,
- pa3BUTHE HAy4YHOU JTH0003HATEILHOCTH, HHTEpECa K UCCIIE0BATEIILCKOM IS TEIIBHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbS U SIMOLUMOHAJIBHOI0 0JIATONIOJIYYHS:
- OCO3HaHME IIEHHOCTH 0e30macHOro 00pasa JKM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH
npaBujl OE30MaCHOTO TIOBEJCHUS Ha TPAHCIOPTE, HAa JOpPOrax, C OJJIEKTPHUUYECKUM U TEIIOBBIM
000pyI0BaHHEM B IOMAITHUX YCIOBHSIX;

e - chopMupoBaHHOCTH HaBbIKa pedICKCUH, TPU3HAHKE CBOETO MpaBa Ha OMMMOKY M TaKOTO e MpaBa y
JPYToro 4eI0BeKa,
6) TPy10BOT0 BOCIIUTAHMS:
- AaKTHMBHOE Yy4YacTHE€ B PEIICHUH TNPAKTUYECKUX 3amad (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3aIyi, TOpoJia, Kpas) TEXHOJIOTHYECKON W COIMaIbHOW HANpPaBICHHOCTH, TPEOYIOIMMX B TOM
yucie U PU3NIeCcKnX 3HaAHUM;
- HTHTEPEC K MPAKTUIECKOMY U3YyUCHUIO TIpodeccHii, CBA3aHHBIX C (U3HKOM;
7) IKOJIOrM4eCcKOro BOCIMTAHUS:
- OpHEHTaIus Ha TpUMEHeHWe (U3MYCCKUX 3HAHUM IS PEIICHUs 3aJad B 00JIaCTH OKPYKAIOIICH
Cpebl, TUTAHUPOBAHUSI TIOCTYIKOB U OIIEHKH UX BO3MOYHBIX MTOCIICICTBHH JIJIsi OKPYKAIOIIIEH CPEIbI;
- OCO3HaHME II00aTFHOTO XapaKTepa SKOJOTHUECKUX MPOOJIEeM U yTeH UX PEIICHHS;
8) apanTanumM K M3MEHSIOIIUMCH YCJIOBHSAM COUMAJILHON M MPUPOIHOH CpeabI:
- TOTpeOHOCTh BO B3aUMOJECHCTBUM TPU BBITIOJHCHUH WCCICIOBAHUNA W TPOCKTOB (HU3UICCKOMN
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHUX;
- TIOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€Pe3 MPAKTUUECKYIO JIEATETbHOCTh;
- moTpeObHOCTh B (POPMUPOBAHWUM HOBBIX 3HAHWM, B TOM YHucie (OPMYIUPOBATH HJIEH, TOHSTHS,
TUTIOTE3bI O (PU3NYECKUX 00BEKTaX U SBIICHUSIX;
- 0OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHUW U KOMIIETCHTHOCTEH B 00J1acTH (PU3UKH;
- TUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHNUN HOBBIX (PU3NUYECKUX 3HAHUIA;
- CTPEMJICHHE aHaJU3MPOBATh M BBIABISATH B3aUMOCBSI3H IMPHUPOJBI, 00IIECTBA U SKOHOMHUKH, B TOM
YHUCJIE C UCTIOIb30BaHNEM (PU3HUECKUX 3HAHUH;

® - OIICHKa CBOUX JCHCTBUU C Y4ETOM BIMSHUS Ha OKPYKAIONIYI0 CPEIy, BO3MOXKHBIX TJIOOAIBHBIX
MIOCJICICTBUM.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHUs mporpaMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Yy
oOyyaromierocsi Oyayt copMHUpoBaHBI MeTampeIMeTHbIE Pe3yJbTAThl, BKIIOUYAIOIIAE [MO3HABATEIHHBIC
VHHUBEpCAllbHbIE ~ Y4YeOHBIE JCHCTBHSA, KOMMYHUKATUBHBIC YHHBEpCAJIbHbIC y4eOHBIC JIEHCTBHS,
peryIsTHBHBIC YHHUBEPCAIbHBIC yUeOHBIC HCHCTBUSI.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornyeckue aeicTBHA:
 BBISIBJISITH U XapaKTepU30BaTh CYIIIECTBEHHbIE MPU3HAKU OOBHEKTOB (SIBJICHUI);
e YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCu(PUKAIIMN, OCHOBAHUS [yl 00001IEHUs U CPAaBHEHUS;
e BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paccMaTpUBaeMbIX (akTax, TaHHBIX U HAOIIOJEHUSX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBIICHUSIM;
® BBISBJISITh NPUYUHHO-CJIEJCTBEHHBIE CBS3U MPU H3y4YEeHUH (PU3NYECKUX SIBJICHUM U TPOIECCOB,
JieNiaTh BBIBOJBI C HCIIOJIb30BAHUEM JIEAYKTHBHBIX U WHIAYKTUBHBIX YMO3aKIJIIOUEHUH, BBIIBUTaTh
TUIOTE3bI O B3aUMOCBSA3SIX (PU3NUECKUX BEIUUMH;
® CAMOCTOSITEIIBHO BBIOUPATH CIIOCO0 perieHust yueOHo# (hu3ndeckoit 3a1aun (CpaBHEHUE HECKOIBKUX
BapHaHTOB peElIeHUs], BBIOOp HanboJiee MOAXOIAUIET0 C Y4ETOM CaMOCTOSITENIBHO BBIAECIEHHBIX
KPUTEpUEB).
Ba3oBble ucciaenoBarejabcKue NeHCTBUA:
® UICII0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKIUI MHCTPYMEHT ITO3HAHMS;
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® IPOBOJUTH IO CAMOCTOSITENIbHO COCTAaBJIEHHOMY IIJJaHY OIIBIT, HECJIOXKHBIN  (usnueckuii
AKCIIEPUMEHT, HEOOJIbIIIOE HCCTel0BaHue (PU3NUECKOTO SIBICHMUS,

e OIICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(GOPMAIIUIO, TIOJYYEHHYIO B XOJI€ MCCIIeI0BaHUs
WM 9KCTIEPUMEHTA,

® CaMOCTOSITENIbHO  (hopMynupoBaTh 0000IIEHUS M BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs, OTIbITA, UCCIIEIOBAHMUS,

¢ IPOrHO3UPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE (PU3NYECKUX IMPOLIECCOB, a TAK)XKE BBIABUTATH
MIPENIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTAX.

PabGora ¢ undopmanmeii:

e IPUMEHSTh Pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3alpOChl IPHU MOKUCKE U 0TOOpe MH(pOpMALK WU
JAHHBIX ¢ Y4ETOM TPEITIOKCHHOM yueOHON (hU3UIECKOM 3a1auH;

® AHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3IUYHBIX BUJOB U (hopm
MIpe/ICTaBJICHMUS;

® CaMOCTOSITENIbHO BbIOUpATh ONTUMAIBHYIO (OpMY TpencTaBieHus] HHOPMaIlU U WUTIOCTPUPOBATH
peliaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, TuarpaMMaMu, MHOU TpaduKoil 1 UX KOMOWHAIIUSMHU.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBHS:

¢ B X0JIe 00CYXKJIeHHs yueOHOTO MaTepuraia, pe3yabTaToOB Ja0OPaTOPHBIX PabOT U MPOCKTOB 3a/1aBaTh
BOIIPOCHI IO CYIIECTBY OOCYKJaeMOW TeMbl M BbICKA3bIBAaTh HJEU, HAICJICHHbIE Ha pPELICHUE
3a/1auu ¥ oiep kaHue OJ1aroKenaTeIbHOCTH OOIICHHUST;

® COMOCTABIISITH CBOU CYXXIEHHUS C CYXACHHSIMH JPYrUX YYacTHHUKOB JUajnora, OOHapy>KMBaThb
pa3ianyure U CXOACTBO MO3UIIMIA;

e BbIpaXkaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

e NyOIMYHO TPEJCTABIATh PE3YyIbTAaThl BBIMOJIHEHHOTO (PU3UYECKOrO OIbITa (IKCIEPUMEHTA,
HCCIIE0OBaHMS, TIPOCKTA);

¢ IOHMMATh U MCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHON pabOThl MPU pelIeHUun
KOHKPETHOU (pr3nyecKkoi mpoOIemsI;

e IPUHUMATh LEIH COBMECTHOW JESTeNbHOCTH, OpPraHM30BBIBATH ICHCTBHUS MO €€ TOCTHIKEHUIO:
pacnpenenaTh poyH, 00CYKIaTh MPOIECCHI U PE3yIbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHUS
HECKOJIBKHUX JIIOICH;

e BHITMOJHATH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yjbTaTa 10 CBOEMY HANpPaBIICHUIO U
KOOPJIUHUPYS CBOU JCHCTBUS C JPYTUMHU WiIEHAMU KOMaH/Ibl;

¢ OIICHMBATh Ka4ecTBO CBOEro BKJaJa B OOLUH MPOAYKT MO KPUTEPUSM, CaMOCTOSATEIbHO
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHbI€ YHUBePCcAJIbHbIE Y4eOHbIE 1eCTBUSA

Camoopranuszauus:
® BBISBJISITH MTPOOJIEMBI B KU3HEHHBIX U Y4EOHBIX CUTYAIUSAX, TPEOYIOMUX IS pelieHus] PU3NIECKIX
3HAHUII;
® OPMEHTUPOBATHCS B Pa3IMYHBIX MOJAXO0JAX MPUHATUS pELIeHUN (MHIUBUIYyalbHOE, HPHUHSITHE
perieHus B TpyIIe, IPUHATHE PEIICHUNA TPYIIION);
® CaMOCTOSITENIbHO COCTaBIISATh AJTOPUTM pelieHus (U3MUecKoil 3a/lauu WIK IJIaHA HCCIETOBaHUS C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MpeasiaraeMble
BapHUaHThI PEIICHUI;
e JieNaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:
e JlaBaTh aJICKBATHYIO OLICHKY CUTYallUU U MpeJyiaraTh IiaH e€ N3MEHECHNUS;
¢ O0BSACHATH MPHUYMHBI JOCTHKEHUS (HEAOCTH)KEHHUS) Pe3yJIbTaTOB JEATEIbHOCTH, JaBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY;
® BHOCUTb KOPPEKTHUBBI B IEATEIHHOCTh (B TOM YHUCIIE B XOJI BBITOJHEHUS (PU3NYECKOTO HCCIEI0BAHUS
WIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATEILCTB, M3MEHUBILUXCS CUTYallUd, YCTaHOBIECHHBIX
OLIMOOK, BOBHUKIIIUX TPYIHOCTEH;
e OLICHUBATh COOTBETCTBUE PE3yJIbTaTa €N U YCIOBUSIM;
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e CTaBUTh ce0sl Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WM AUCKYCCHHM Ha HaydyHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

e IpU3HABaTh CBOE MpPaBO Ha OMMOKY IpHU penieHuH (U3NYECKUX 3a7ad WM B YTBEPXKIACHHUSIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 7 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTPaXKaTh

c(hOpPMHUPOBAHHOCTDH Y O0yUYAIOIIMXCS YMEHUMN:

® UCIIOJIb30BATh MOHATHUSA: (U3NYECKUE U XUMHUECKUE SIBJICHHUS, HAOI0IeHUE, SIKCIIEPUMEHT, MOJIEIb,
TUIO0TEe3a, €IUHUIBI (PU3NYECKUX BETUYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUSI BEIECTBa
(TBEpHmoe, KUaKoe, razoo0pa3HOE), MEXaHMUECKOe JBMKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MPSIMOJIMHEHHOE), TPAEKTOPHSI, PaBHOACHCTBYIOIIAs cuiia, nedopmarus (ynpyras, miaacTHIecKas),
HEBECOMOCTh, COOOIIAIOLINECS COCY/IBI;

e pa3nuuaTh ABieHUs (qud¢y3us, TEIIOBOE NBUKEHHE YAaCTUIl BEIIECTBA, PABHOMEPHOE IBUKEHHE,
HEpPaBHOMEPHOE JBWKEHHE, WHEPIHsS, B3aUMOJEWUCTBUE TeJ, paBHOBECHE TBEPABIX TeNl C
3aKperIEHHON OChIO BpallleHHUs, Iepenaya AaBleHus TBEPABIMU TEJIaMH, KHUIKOCTSMHU U ra3aMu,
aTMocepHOe JaBlieHue, MIaBaHUE TeJ, IPEBPAIICHUS] MEXaHUYECKO SHEPTUu) MO OMHCAHUIO UX
XapaKTEepHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3MUEcKOe SIBJICHHUE;

® PAcloO3HaBaTh MPOSBICHHE M3YUYEHHBIX (U3NYECKUX SBJICHHUI B OKpYKAIOIIEM MHUpPE, B TOM YHUCIIE
¢dbusnueckre SBICHUS B MPUPOJE: MPUMEPHI ABIXKEHUS C PA3JIMYHBIMU CKOPOCTSIMU B JKUBOM M
HEXXHUBOW TpUpOJe, ACHCTBHE CHIIbI TPEHUS B TNPUPOJEC U TEXHHUKE, BIUSHHE aTMochepHOro
JaBJICHUS HA JKUBOM OpraHu3M, IJIaBaHUE pbIO, pblyard B TEJe 4YeloBeKa, MPU ATOM MEPEBOIUTH
MPAKTUYECKYIO 3a/lady B Y4€OHYIO, BBIJICIATH CYIIICCTBEHHBIE CBOMCTBA (MpU3HAKU) (PU3UUECKHUX
SIBIICHHI;

e OMKCHIBATh M3YyYEHHBIE CBOICTBa Tel U (U3HUECKUE SBICHHS, UCIOJNB3YS (U3NUYECKHUE BEIUYUHBI
(macca, 00BbEM, MIIOTHOCTH BEILIECTBA, BPEMs, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTb, CUJla YIPYTOCTH,
CHJIa TSDKECTH, BeC Tella, CHJIa TpeHUs, JaBieHue (TBEPAOro Tena, >KUIKOCTH, rasza),
BBITAJIKMBAIONIAsl CHJIa, MEXaHU4ecKass paldoTa, MOUIHOCTh, IIJIEYO CHJIbl, MOMEHT CHIIbI,
K03 (QULIMEHT MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KUHETUYECKas U MOTEHIMalIbHAs SHEPTUS), IPU
OMMCAaHUU MPABUIBHO TPAKTOBATh (U3NUYECKUN CMBICI UCIOIB3YEMBIX BEJIMYUH, UX 0003HAYCHUS
U €IUHULBI (PU3NYECKUX BEIUYMH, HAXOAUTH (DOPMYIBI, CBS3bIBAIOIINE NAHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYTUMHU BEJIMYMHAMH, CTPOUTH I'paUKH W3YHYEHHBIX 3aBHCUMOCTEH (HHU3HUECKHUX
BEJIMYUH;

® XapaKTepU30BaTh CBOWCTBA Tel, (PU3NUECKHE SBJICHUS U MPOLECCHI, UCIOIb3Ysl MpPaBUiia CIOKEHUS
cun (BIoJIb OJTHOM MpsiMoit), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumena, MpaBUIO PaBHOBECHS
peuara (010Ka), «30J10TO€ MPABHUIIO» MEXAHUKH, 3aKOH COXPaHEHHUS MEXaHUYECKOW SHEpPIruu, npu
3TOM J]aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIIUCHIBATH €0 MaTEMAaTUYECKOE BHIPAKEHUE;

¢ 00BACHATH (PU3NYECKUE SBJICHUS, MPOLIECCHl U CBOMCTBA T€J, B TOM YUCIIE U B KOHTEKCTE CUTYyallUi
MPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBISABIATH MPUYMHHO-CIECACTBEHHBIE CBSI3U, CTPOUTH
0o0BsCHEHHE M3 1—2 JIOTMYECKHX IIaroB ¢ OMOpPOM Ha 1—2 W3YYEHHBIX CBONCTBAa (HU3UUCCKUX
SBJIEHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemiaTh pacyéTHble 3a7aud B 1—2 JEHCTBUS, HMCHOJb3Ys 3aKOHBI U (OPMYJIbI, CBSA3BIBAIOIINE
¢dbu3nyueckre BEIWYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3a/a4ydl 3alMChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PU3MUECKHUE BETUUYMHBI B (POPMYJIBI U MPOBOJIUTH PACUEThl, HAXOJUTH CIPABOYHbBIE
JaHHbIE, HEOOXOAWMBbIE [UIsl pElIeHUs 3a]ad, OLIEHHWBATh PEATUCTHUYHOCTHh IOJY4YEHHOM
(bU3UIECKON BETUYHHBI,

® PAcIO3HaBATh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIN (PHU3HUUECKUX METOJOB, B ONTUCAHUU
UCCIIEIOBaHMS  BBIICNATH  MPOBEpPSEMOE  MPENNoJioKeHue  (Tumoresy),  pasiauyaTth |
MHTEPIPETUPOBATH MOMYyYEHHBIA pe3yNbTaT, HAaXOAUTh OUIMOKH B XOJI€ OIBITA, IENaTh BHIBOABI IO
€ro pe3ynbTaram;

¢ IPOBOJUTH OIBITHl 1O HAOMIONEHUI0 (U3NYECKUX SBICHUM WM (PU3NYECKUX CBOMCTB Tell:
(dbopMynupoBaTh MPOBEpPSEMbIE TPEINONOKEHUs, CcOOUpaTh YCTAHOBKY W3 MPEII0KEHHOTO
000pynoBaHus, 3aMUCHIBATH XOJI ONBITa U (POPMYITHPOBATH BHIBObL;
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e BHITNOJIHATH NPSMbIE U3MEPEHHUS PACCTOSHUS, BPEMEHU, MacChl Tesa, 00bEMA, CUITBI U TEMIIEPATYPHI C
UCIOJIb30BAaHUEM AHAJIOTOBBIX U HUGPOBBIX MPUOOPOB, 3aMKCHIBATh MOKa3aHUs MPHUOOPOB C
y4ETOM 32TaHHOM a0COIFOTHOM IMOTPEIIHOCTH U3MEPEHUI;

¢ IPOBOJIUTH  MCCJICAOBAHHE 3aBUCUMOCTH OJHOM (u3WyYeckoW BEIMYMHBI OT JAPYrod C
UCIOJIb30BAaHUEM MPSMBIX HM3MEPEHUH (3aBUCMMOCTU IMYTH PAaBHOMEPHO IBUXKYILIETOCS Tella OT
BPEMEHHM [BIKEHHUS Tea, CUJIbl TPEHHUs CKOJBXKEHUS OT Beca Teja, KauecTBa 00pabOTKU
MOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIbBI TPEHUS OT IUIOIIATU CONPUKOCHOBEHMS TEJl, CHIIbI
YIOPYTOCTH OT YAJTUHEHUS MPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tena
U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH TeJa, OT INTyOMHBI, HA KOTOPYIO
MOTPYXKEHO TEJI0, YCIIOBUH IIaBaHMs TeJl, yCIOBHUI paBHOBECHUS phlyara U OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM Y4eOHOTO HCCIIEIOBAHMSI, COOMpPATh YCTAHOBKY M BBINOIHSITH U3MEPEHUS, CIEIys
MpeIIoKEHHOMY IUIaHy, (UKCHUpPOBaTh pPE3yJabTaThl IOITYYEHHOM 3aBUCHUMOCTH (DU3MUECKUX
BEJIMYMH B BUJE NPEIJIOKEHHBIX TaOMuI] W TpaduKoOB, [enaTh BBIBOJABI IO pe3yJbTaTam
UCCIIEIOBaHMUS;

¢ IPOBONTH KOCBEHHBIE M3MEPEHUS (U3NYECKUX BEIMYMH (IJIOTHOCTh BEIIECTBA JKUJIKOCTH U
TBEPAOrO Tela, CHUjla TPEHUS CKOJBXKEHMs, [aBJCHHE BO3AyXa, BBITAIKUBAIOLIAS CHIIA,
NecTByIoNas Ha MOTPYKEHHOE B JKUIKOCTh TeN0, KOA(DPUIMEHT MOJIe3HOr0 NEHCTBUS MPOCTHIX
MEXaHU3MOB), cJeays MPeIIoKEHHOW MHCTPYKIHMH: MPU BHIIOJHEHUH H3MEPEHHH coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE UCKOMOW BETTUYMHBI;

e COOJIIO/TaTh MPaBHJIa TEXHUKH 0€301TaCHOCTH TP padoTe ¢ Ja00paTOPHBIM 000PYyI0BaHHEM;

e yKa3bIBaTh MPUHLMUIBI JEUCTBUA TNPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHl, TEPMOMETD,
JMHAMOMETp, cOOOLIaroIIMecs COCybl, OapoMeTp, pbluar, MOABHMKHBIH U HEMOABIMXKHBIN OJIOK,
HAKJIOHHAS MJIOCKOCTh;

® XapaKTepU30BaTh MPUHIUIBI AEHCTBUS N3yUEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOMH
Ha UX OonMcaHus (B TOM YMCIE: MOAIIUIHUKY, YCTPOICTBO BOJIOMPOBO/IA, THAPABINUECKUN Tpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOM HACOC, apeoMeTp), HUCHONb3YyS 3HaHHS O CBOMCTBAX
(hU3UYECKUX SBIECHUN U HEOOX0UMbIe (PU3UICCKHE 3aKOHBI U 3aKOHOMEPHOCTH;

¢ IPUBOIUTH MpUMEphl (HaXxoAUTh HHGOpPMaLKI0O O TpUMEpax) MPAKTHUECKOrO HCIOJIb30BaHUS
(U3UYECKUX 3HAHWN B MOBCEIHEBHOMN KU3HU ISl 0OecriedeHus 0€30IacHOCTH MPU OOpaIeHUH C
npubopaMy M TEXHUYECKUMHU YCTPOMCTBAMM, COXpPAHEHHUS 3[0pOBbS U COOJIOACHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKPY>KaIOILEH cpefe;

® OCYIIECTBIISAITh OTOOp HMCTOYHMKOB HH(oOpMmanuu B VHTepHEeTe B COOTBETCTBUHM C 3aJaHHBIM
MOMCKOBBIM 3allPpOCOM, Ha OCHOBE HMEIOMIMXCS 3HAaHUM U MyTEM CpaBHEHMSI Pa3IMYHBIX
HMCTOYHUKOB BBIICISATh HMH(GOPMAIMIO, KOTOpasl SBISETCS MPOTUBOPEUYMBON WM MOXET OBITh
HEJIOCTOBEPHOI;

® UICIIOJIb30BAaTh MPU BBHIMOJIHEHUU YY€OHBIX 33JaHUN HAYYHO-TOMYJISIPHYIO JTUTEPATypy (HU3NUECKOro
CONlep>KaHusl, CIpaBOYHbIE MaTepuaibl, pecypcbl cetu HTepHeT, Biaaerb mNpuUéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus HHPOpPMAIMM W3 OJHOM 3HAKOBOM CHCTEMBI B
APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HMCTOYHUKOB
nHpopManuu GU3NIECKOro CONEep KaHUsI, B TOM YHCIIE MyOJMYHO JenaTh KpaTKUE COOOIICHUS O
pe3ynbTaTax IMPOEKTOB WM Y4eOHBIX HCCIEIOBAaHUM, MPU 3TOM TPaMOTHO HCIOJIb30BaTh
M3y4YEHHBIN TOHATUIHBINA armapat Kypca (U3HKH, COMMPOBOXKIATh BRICTYIUICHUE TTPE3EHTAIIUCH;

e IpU BBINIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEIOBaHHUI pacnpenensTh O0S3aHHOCTH B TpyIIE B
COOTBETCTBMM C TIOCTAaBJICHHBIMU 3aJayaMiy, CIEAUTh 3a BBIIOJHEHHUEM IIJlaHa [eHCTBUM,
aJIecKBaTHO OLIEHHWBaTh COOCTBEHHBIM BKJIAJ B JIEATEIbHOCTh TPYIIBL, BBICTPAUBAThH
KOMMYHHKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOLIUX.

K konny oOyueHust B 8 kjacce mpeaMeTHbIe pe3yJabTaThl Ha 0A30BOM YpPOBHE JIOJDKHBI OTPaXKaTh

c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIIMXCS YMEHUMN:

® CIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE ABM)KEHHE aTOMOB M MOJIEKYIL,
arperaTtHble COCTOSHUSI BEIECTBA, KpHUCTAUIMYECKWEe M aMop(dHble Tena, HACBIIICHHBIH H
HEHACBIUICHHBIA Tap, BIAXHOCTb BO3[yXa, TEMIIEpaTypa, BHYTPEHHSS OJHEPrus, TEIUIOBOI
JBUTATEb, DSJIEMEHTAPHBIM DSIEKTPUYECKU 3apsl, DSJIEKTPUYECKOe IIoJie, MIPOBOJAHHUKH U
TUDJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MATHUTHOE TOJIE;
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e pa3nuyaTh SABJIEHUS (TEIUIOBOE pPACUIMPEHUE U CKaThe, TeIlolepesayda, TEIIOBOE paBHOBECHE,
CMauMBaHUE, KaNWUISPHbIE SBIICHUS, HMCIapeHHe, KOHACHCAllWs, IUIaBICHHE, KPHUCTAJUIM3aIlHs
(oTBepaeBaHKE), KHUIICGHHWE, TeIulonepeaada (TEIUIONPOBOJHOCTh, KOHBEKIIUS, W3JydeHHUE),
ANEKTpU3alMsl TeJl, B3aUMOJEUCTBUE 3apsAlOB, JEHCTBUS AJIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBHE MAarHUTOB, NEHCTBHE MAarHUTHOIO TOJsSI Ha MPOBOJAHHUK C TOKOM,
ANIEKTPOMArHWTHAs MHAYKLMS) 10 OMUCAHHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

® PAcIO3HaBaTh MPOSBICHHE M3YUYEHHBIX (U3NYECKUX SBJICHHUI B OKPY)KAIOIIEM MHUpPE, B TOM YHUCIIE
¢dbusnueckrue SBJICHHUS B MPHUPOJAE: IMOBEPXHOCTHOE HATSHKEHUE W KalWJUIApHbIE SIBJICHUS B
pHUpoJe, KPUCTAJUIBI B MpHpoae, uznydeHue CoiHua, 3amep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHe pOCHI, TYMaHa, UHEs, CHEera, AJIEKTpUUYECKUe SBJICHUS B aTMochepe, dJIeKTPUUECTBO
KUBBIX OPraHU3MOB, MAarHUTHOE 10JI€ 3eMIIH, Apei( MOI0COB, POJIb MATHUTHOTO TOJIS AJIs JKU3HU
Ha 3emiie, MOJIIPHOE CUSIHUE, IIPH ATOM MEPEBOJIUTH MPAKTUUECKYIO 33a4y B y4eOHYIO, BBIICIATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3UIECKUX SIBJICHUH;

e OMKCHIBATh M3YyYEHHBIE CBOICTBa Tel U (U3HUECKUE SBICHHS, UCIOJNB3YS (U3NUYECKHUE BEIUYUHBI
(Temmeparypa, BHYTPEHHSS SHEPrusi, KOJIUYECTBO TEIUIOTHI, YAeNbHas TEMIOEMKOCTh BEIIECTBA,
yZenbHas TEIUIoTa IUIaBJICHUs, yAeIbHas TeIUioTa napooOpa3oBaHus, yaelbHAas TEIIOTa CTOPaHuUs
TOIUIMBA, KOA((ULIMEHT MOJE3HOr0 AEWCTBUS TEIUIOBOM MAaIllMHBI, OTHOCUTENIbHAs BIAXXHOCTh
BO3[lyXa, JJIEKTPUYECKUN 3apsi, Cujla TOKa, D3JEKTPUYECKOe HaIpsKEHHE, CONPOTHUBICHUE
MPOBOJHHKA, YIEIbHOE CONPOTHUBIICHUE BEIIECTBA, padOTa M MOIIHOCTH 3JEKTPHUUECKOrO TOKA),
MIPY OMUCAHUH NMPABUJIBHO TPAKTOBAThH (PU3MUECKUN CMBICI HCTIONIb3yEMbIX BETUUHH, 0003HaYCHUS
U €IMHULBI (PU3NYECKUX BEIUYMH, HAaXOAUTHb (DOPMYIBI, CBS3bIBAIOIINE NAHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYTUMHU BEJIMYMHAMH, CTPOUTH I'paUKH W3YHYEHHBIX 3aBHCUMOCTEH (HHU3HMUECKHUX
BEJIMYUH;

e XapaKTepU30BaTh CBOMCTBA TeJn, (U3NYECKHE SBJIECHUS U TMPOLECCHl, MCIONb3ysd OCHOBHBIE
MOJIOKEHUS MOJIEKYIISIPHO-KUHETHYECKONH TEOPHH CTPOEHUS BEIIECTBA, MPHUHIIMII CYNEPIO3ULIUN
nosiei (Ha KayecTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH OMa JUisl yyacTKa Lemnw,
3akoH Jxoyns—JIeHna, 3aKk0H COXpaHEHHUs SHEPTUH, IPU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3allMChIBATh €r0 MaTEMATHUECKOE BBIPAKECHHE,

¢ 00BACHATH (hU3HUECKHE TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYalluil IPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATh MPUUHMHHOCIEICTBEHHBIE CBSA3HM, CTPOUTH OOBSICHEHUE
n3 1-2 JOrMYecKuxX IIaroB C OMOpod Ha 1—2 M3yYEHHBIX CBOMCTBA (DU3UYCCKUX SIBIICHUH,
(bu3MYeCKrX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacyéTHbIE 3aJaud B 2—3 JEHCTBUS, HMCHOJb3Ys 3aKOHBI U (OPMYJIbI, CBSA3BIBAIOIINE
¢dbu3nyueckre BEIWYMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3a/a4ydl 3alMChIBaTh KpPAaTKOE YCIOBHE,
BBISIBJISITH HENOCTATOK JAHHBIX JUIS pELIeHUs 3a7aud, BBIOMPATh 3aKOHBI WU (HOPMYIHI,
HeoOXonuMBble UIsi €€ pelIeHMs, MPOBOAUTH PACUYEThl UM CPAaBHHUBATh IOJYyYEHHOE 3HAUEHUE
(bu3nyecKoil BeINYNHBI C U3BECTHBIMU JAHHBIMU;

® Pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEUIUTH MPH MOMOUIN (HU3HMUECKUX METO/0B, HCIIONb3YS
ONMCAaHUE HUCCIENOBAHUS, BBIJACIATH MPOBEPSEMOE MPEANOIO0KEHUE, OLUEHUBATH MPABHILHOCTD
MOpsAJIKA MTPOBEICHUS HCCIEA0BaHNUs, AeTaTh BbIBOIBL;

¢ IPOBOAUTH OMBITHI MO HAOMIOAEHUI0 (U3MYECKUX SBICHUM WM (PU3MYECKHX CBOMCTB Tel
(xanuIIsipHbIE SIBJICHUS, 3aBUCUMOCTD JTaBJICHUS BO3/1yXa OT ero o0bEMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCThIBAHUS W HarpeBaHUs NMpU HM3ITYYEHHHM OT LBETa H3Jydaromiei (Moriomnaroei)
MOBEPXHOCTH, CKOPOCTh HCIApPEHHs] BOJBI OT TEMIEPATypbl JKUAKOCTH M IUIomaan eé
MOBEPXHOCTH, JJIEKTPU3ALUS TeN U B3aUMOJEHCTBUE DJIEKTPUUYECKHUX 3aps0B, B3aUMOJECHCTBUE
MOCTOSIHHBIX MAarHWTOB, BHU3yallU3allisd MAarHUTHBIX IOJIEH MOCTOSHHBIX MAarHUTOB, IEHCTBUS
MarHMUTHOTO TOJII HAa TPOBOJHUK C TOKOM, CBOMCTBAa OJJIGKTPOMAarHumTra, CBOICTBa
ANEKTPOABUraTENsl MOCTOSHHOTO TOKa): (OpPMYJIMpPOBaTH MPOBEPSIEMbIE MPEANOI0KEHUS,
co0upaTh YCTaHOBKY M3 MpPENJIOKEHHOTO O0OpyIOBaHMS, OINUCHIBAaTh XOJ OMNbITA H
(GbopMyIpOBaTh BHIBOJIBI;

e BHITMOJHATh MpPSIMbIE W3MEPEHUS] TEMIEPaTypbl, OTHOCUTEIBbHOM BIaKHOCTH BO3/AYyXa, CHUJIBI TOKA,
HaNpsDKEHUS € HMCIOJB30BaHHWEM AaHAJIOTOBBIX MPUOOPOB M JaTUYMKOB (DU3MUECKHX BEIHYMH,
CpPaBHUBATH PE3YJIbTAThI U3MEPEHUH C YUETOM 3aaHHOIN aOCOTIOTHON MOTPEITHOCTH;
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¢ IPOBOJIUTH  MCCJICAOBAHWE 3aBUCUMOCTH OJHOM (u3Wyeckod BEIMYMHBI OT JAPYrod C
MCIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCThH COIPOTUBIICHHS MPOBOJHUKA OT €0 JJIHHBI,
TUIOLIA/IN MTONEPEYHOr0 CEYEHHSI U YIeIIbHOTO CONPOTUBIICHHUS BELIECTBA MPOBOIHUKA, CHUJIbI TOKA,
UIYIIEro Yyepe3 MPOBOJHUK, OT HAIPSHKEHHs] Ha MPOBOJHUKE, UCCIIEI0BAaHUE MOCIIEI0BATEILHOTO
U MapajyieIbHOr0 COETUHEHUH MPOBOAHHUKOB): TUIAHUPOBATh UCCIIEJOBaHKNE, COOMPATh YCTAaHOBKY
Y BBITIOJHATH U3MEPEHHUs], CIeAys IPEI0KEHHOMY TUIaHy, (UKCUPOBATH PE3yJbTaThl MOJTYYEHHON
3aBHCHMOCTH B BUJI€ TaOJIUI U TpadUKOB, A€IaTh BHIBOJABI 10 Pe3yIbTaTaM MCCIEI0BAHUS;

® IPOBOJINTH KOCBEHHBIE HM3MEpPEHMs] (U3NYECKUX BEJIWYUH (yAeTbHAas TEIUIOEMKOCTh BEIIEeCTBA,
COMPOTUBIIEHUE TMPOBOJHUKA, paboTa M MOIIHOCTb JJIEKTPUYECKOrO0 TOKA): IUIAaHUPOBAThH
U3MEpeHus, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIeNysl MPEUIOKEHHOW WHCTPYKUUHU, U
BBIUHCIISATH 3HAYCHHUE BEJTUYHHBI;

e COOJIIO/TaTh MPaBHJIa TEXHUKH 0€30MTaCHOCTH TP paboTe ¢ Ja00paTOPHBIM 000PYyI0BaHHEM;

¢ XapaKTepU30BaTh MPUHIUIBI AEHCTBUS U3YyUEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOMH
Ha HUX omucaHus (B TOM 4MCIIE: CHUCTEMa OTOIUICHHS IOMOB, TMTPOMETp, IapoBas TypOuHa,
amMIepMeTp, BOJBTMETP, CUETUYMK 3JIEKTPUYECKON HSHEPruH, 3JIEKTPOOCBETUTENbHbIE MPHOOPHI,
HarpeBaTeNbHbIE AJIEKTPONPUOOPHI (TPUMEPHI), DIEKTPUUECKHE MPEAOXPAHUTENH, FTEKTPOMATrHHUT,
ANEKTPOABUraTENb MOCTOSIHHOTO TOKA), UCIOJb3Ysl 3HAHUS O CBOMCTBaX (M3UYECKUX SIBICHUM U
HE0OXouMBbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

® Paclo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA W H3MEpUTEIbHBIE NMPUOOPHI MO cXeMaM u
CXEMaTUYHBIM PUCYHKaM (KMJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHEI0 CropaHusi, 3JEKTPOCKON, PEOCTaT), COCTABIATH CXEMbI AJIEKTPUYECKUX Ieneil ¢
MOCNIEOBATEIbHBIM W MapajUIebHBIM ~ COCAMHEHHEM JJIEMEHTOB, pas3jinyas  yCJIOBHBIE
0003HaYEeHHUSI SJIEMEHTOB JIEKTPUUECKUX LEMei;

¢ IPUBOJUTH MpUMEphl (HaXoAUTh HH(OpPMALKI0O O TpHUMepax) MPAKTHUYECKOrO HCIOJIb30BaHUS
(U3UYECKUX 3HAHWN B MOBCEIHEBHOMN KU3HM JUIsl 0OecriedeHus1 0€30IacCHOCTH MPU OOpaIeHUH C
npubopaMy M TEXHUYECKUMHU YCTPOMCTBAMM, COXpPAHEHHUS 30pOBbS U COOJIOACHHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOILeH cpefe;

® OCYIIECTBIISATh MMOMCK HWH(popMauuu Qusmdyeckoro cogepxkanus B VHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAaHUHN U MyTEM CPaBHEHHUS JIOTOJHUTENbHBIX HCTOUHUKOB BBIAENIATH HHPOPMAIIHIO,
KOTOpasi SIBJSIETCS] IPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM;

® UICIIOJIb30BAaTh MPU BBHIMOJIHEHUU YY€OHBIX 33JaHUN HAYYHO-MOMYISIPHYIO JTUTEPATypy (HU3NUECKOTrO
CONlep’KaHusl, CIpPaBOYHbIE MaTepuaibl, pecypchbl cetu HTepHeT, Biagerb mNpuUéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus HHPOpPMAIIMM W3 OJHOM 3HAKOBOM CHCTEMBI B
APYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPATKHUE YCTHBIE COOOIICHHS, 0000mas nHpopManuwo u3
HECKOJIbKUX HCTOYHUKOB (DU3MYECKOr0 COJEp)KaHUS, B TOM YHCIE IMYOJIUYHO MPEACTaBIATh
pe3ynbTaThl MPOEKTHONM WM  HCCIEAO0BAaTENbCKOM  JNEATENbHOCTH, MpPU OSTOM TI'PaMOTHO
UCIOJIb30BaTh M3YUEHHBIM MOHATHUHHBIN ammapaTr Kypca (DU3MKH, CONPOBOXKIATh BBICTYILICHUE
Mpe3eHTAINEN;

e IpU BBHINIOJHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAHUN (U3NYECKUX IPOLECCOB paclpeaesiTh
00513aHHOCTH B IPYyMIE€ B COOTBETCTBUU C MOCTABIECHHBIMU 33/Ja4aMU, CIECIUTH 32 BHIIIOJHEHHUEM
IlaHa JEeWCTBUH M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OICHMBAThb COOCTBEHHBIH BKJIal B
NeSITeNIbHOCTh TPYIIIBI, BHICTPAaUBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, MPOSIBIISIsl TOTOBHOCTh
paspeniaTh KOH()IUKTHI.

K xonuy oOyueHus B 9 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTPaXKaTh

c(hOpPMHUPOBAHHOCTD Y O0yUYAIOIINXCS YMEHUMN:

¢ CIIOJIb30BaTh MOHSTHS: CHCTEMa OTCUE€Ta, MaTepHalibHas TOYKa, TPAEKTOPHUS, OTHOCHTEIHHOCTH
MEXaHUYECKOTO JIBIKEHUS, nedhopmarius (ympyrasi, TJIaCTUYECKas), TpEHHUE,
LEHTPOCTPEMUTENHHOE YCKOPEHHE, HEBECOMOCTh U MEperpy3ku, LEHTp TsHKEeCTH, abCOIIOTHO
TBEPAOE TENO, UEHTP TKECTH TBEPIAOrO Tella, paBHOBECHE, MEXaHUUECKHE KOJIEOAHUsSI U BOJIHBI,
3BYK, MHGPA3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIIKalla 3JEKTPOMArHUTHBIX BOJIH,
CBET, OMM30PYKOCTh M JAIbHO30PKOCTh, CHEKTPHI MCIYCKAaHWS W TOTJOIICHMs, anbda, OeTa- U
ramMMma-u3JydeHus, U30TOIb, SiJepHas YHEPreTHKA;
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e pa3nuyaTh  SBICHHUS ~ (paBHOMEpPHOE M  HEpAaBHOMEpPHOE  MPSMOJIMHEHHOE  JIBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JABHKEHNE, CBOOOHOE Ma/ieHue TeJl, paBHOMEPHOE JIBU)KEHUE
M0 OKPYXXHOCTH, B3aUMOJICHCTBUE TE€Jl, pPEAaKTHUBHOE JBI)KEHUE, KojeOaTelbHOe JIBU)KEHUE
(3aTyxaroniye ¥ BBIHYKJIEHHbIE KOJIeOaHUsI), pe30HAHC, BOJIHOBOE IBUKEHHE, OTPa’KEHUE 3BYKa,
MPSIMOJIMHEITHOE pacHpOCTpaHEHUE, OTpPaKeHHE M MPEJOMJIEHHUE CBETa, IOJIHOE BHYTPEHHEE
OTpaXEHHE CBETa, pa3joKeHUE OEIoro CBeTa B CIEKTP M CII0KEHHE CIEKTpPajbHBIX I[BETOB,
JUCTepCusi CBETa, €CTECTBEHHAs pPAaJUOAKTUBHOCTb, BO3HHKHOBEHHE JIMHEWYATOro CIEKTpa
U3JIy4yeHUs) MO OMHCAHHMIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, AEMOHCTPUPYIOIIHUX
TaHHOE (PU3HUECKOE SBIICHHC,

® Paclo3HaBaTh MPOSBICHUE M3YyYEHHBIX (PU3MUECKUX SIBICHUN B OKpY)KalollleM MHpe (B TOM YHUCIIe
¢bu3nueckre ABIIEHUS B IMPUPOJIE: NMPWIUBBI U OTJIMBBI, ABMKEHHE MIaHeT CONHEYHOW CHCTEMBI,
PEaKTUBHOE IBU)KCHHUE >KUBBIX OPraHMU3MOB, BOCIPHSITHE 3BYKOB >KMBOTHBIMHU, 3€MIIETPSICEHUE,
ceificMMuUecKHe BOJHBI, IIyHAMH, X0, [[BETa T€J, ONTUYECKUE SBIICHUS B MIPUPOE, OMOIOTUYECKOE
NeicTBiEe BUAMUMOrO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO U3MYYEHHH, €CTeCTBEHHBIM
paavoaKkTUBHBIN (OH, KOCMUYECKHE JIy4H, PaJMOaKTUBHOE HM3JIYUEHHE NMPUPOIHBIX MHUHEPAJIOB,
NecTBUE paJUOaKTUBHBIX M3JIYYEHHH Ha OpraHu3M 4YeloBeKa), MpPU ATOM MEPEBOIUTH
MPAKTUYECKYIO 3a/lady B Y4€OHYIO, BBIJICIATh CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (PU3UUECKHUX
SIBIICHHI,

e OMKCHIBATh M3YyYEHHBIE CBOMICTBa Tel U (U3HUECKUE SBJICHHS, UCIOJB3YS (U3NUYECKUE BEIUYUHBI
(cpeaHsis W MIHOBEHHAash CKOpPOCTb Tela TpU HEPaBHOMEPHOM JIB)KEHUH, YCKOpPEHHE,
nepeMelieHue, myTh, YriioBas CKOPOCTh, CHJIa TPEHHUSI, CHUJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
cBOOOJHOTrO MaJieHUs, BeC Tella, MMITYJIbC TeJa, HUMIYJIbC CHUJIBI, MeXaHuW4yeckas pabora H
MOIIHOCTb, NOTEHIIMAIbHASL SHEPTHsl TeJNa, MOAHITOrO HaJl TOBEPXHOCTHIO 3eMJIH, TOTEHIIMATIbHAS
SHEPTrUsl CXKATOM NMPYKUHBI, KUHETUYECKasi HEPIusi, MOJIHAsg MEXaHW4YecKas dHEeprusi, nepuoj u
YyacToTa KosieOaHuil, IJTMHA BOJIHBI, TPOMKOCTh 3ByKa M BbICOTa TOHA, CKOPOCTh CBETA, [MOKa3aTelb
MIPEJIOMIIEHUS Cpeibl), IPU ONMHUCAHUU MPABUIBHO TPAKTOBATh (PU3HMUECKUNA CMBICI MUCTOIb3YEMBbIX
BEJIMYMH, 0003HAYEHUS] U €IUHUIBI (PU3MYECKUX BEIMYUH, HAXOAUTH (DOPMYIbBI, CBS3BIBAIOILINE
NaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTMMHM BEJIMYMHAMHU, CTPOUTH TpaUKu H3y4YEHHBIX
3aBUCHUMOCTEH (PM3NYECKUX BEITUYNH;

® XapaKTepU30BaTh CBOICTBa Tell, (GU3MUECKHE SIBICHUSI M MPOLECCHI, UCIOJIb3Ys 3aKOH COXPaHEHUS
SHEPTrUHM, 3aKOH BCEMUPHOTO  TATOTEHMs, MPUHLHUI  CYNEPIO3ULIMUUA  CHJI, TPUHIUI
oTHOcUTeNnbHOCTH ["anmuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCA, 3aKOHBI OTPAKECHUS
U TPEJOMJICHUS CBETA, 3aKOHbI COXpPAHEHMs 3apsJ0BOIO M MAacCOBOTO YHCEN MPH SAEPHBIX
peakuusx, Mpud JTOM JaBaThb CIIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3alKChIBaTh €ro
MaTeMaTHYeCKOe BBIPAXKECHHUE;

¢ 00BACHATH (hU3HUECKHE TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYalluil IPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUNHHO-CIEACTBEHHBIE CBA3U, CTPOUTH OOBSICHEHHE
n3 2-3 JIOTMYECKUX IIaroB C OMOpPOM Ha 2—3 M3YyYCHHBIX CBOMCTBA (DU3UYCCKUX SBIICHUH,
(bu3MYECKrX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

e penIath pacuy€THBIC 3a7a4r (OMHUPAIOIIMECS HA CHCTEMY M3 2—3 ypaBHEHHI), UCIIOJB3Ys 3aKOHBI U
dbopMyIbl, CBs3bIBAIOIIME (U3WYECKHME BENUYMHBI: HA OCHOBE aHajlu3a YCJIOBUSA 3aJauyd
3aMMChIBaTh KPAaTKOE YCJOBHE, BBISBISITH HEJOCTAIOUIME WM HM30BITOYHBIE JAHHBIC, BHIOMpATh
3aKOHBI M (OpMyJbl, HEOOXOIUMBIE [UIsl pEIHICHUs, MPOBOAUTH pacu€Thl U OILECHUBATh
PEATMCTUYHOCTH TOTYYEHHOTO 3HaYEHUST U3NYECKON BETUUHHBI;

® Pacro3HaBaTh MPOOIEMBI, KOTOPbIE MOXKHO PEUIUTh MPH MOMOUIN (HU3HMUECKUX METO/0B, HUCIONb3YS
ONMCAaHUE HUCCIENOBAHUs, BBIJACIATH MPOBEPSEMOE MPEANOIOKEHUE, OLUEHUBATH MPABHILHOCTD
MOpsAJKAa TPOBENEHUS HUCCIENOBaHMs, JeJaThb BBIBOJbL, HHTEPIPETHUPOBATH PE3YyIbTAThI
HaOJIIOIEHUH U ONBITOB;

 IIPOBOJIUTH OTBITHI IO HAOIIOACHHIO (PU3NUYECKUX SIBJICHUHN WM (U3UYECKUX CBONCTB Tel (M3ydeHHe
BTOpOro 3akoHa HpIOTOHa, 3aKOHA COXpaHEHHs] SHEPTUH, 3aBUCHMOCTH Iepuoja KoseOaHuil
MPYXUHHOTO MasiTHUKA OT MAacchl rpy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTh OT aMIUIUTY/IbI
MalblX KojeOaHuM, MPSIMOJIMHEHHOE pacHpoCTpaHEHUE CBETa, pa3joXKeHue Oenoro cBera B
CIEKTp, U3YyUEHHE CBOMCTB N300pakeHUsI B IJIOCKOM 3epKaJie M CBOWCTB M300paxKeHUs MpeMeTa B
coOuparomeld JMH3e, HAONIOACHWE CIUIOMIHBIX © JIMHEWYaThIX CIHEKTPOB  HW3JIYYCHHS):
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CaMOCTOATENILHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 0O0OpYyIOBaHMS, OMUCHIBATH XO[I
OTIBITa U €r0 Pe3yJabTaThl, GOPMYIUPOBATH BBHIBOJIBI;

¢ IPOBOJAUTH TpPH HEOOXOAMMOCTH CEPUI0 MPSAMBIX H3MEpPEHUH, OIpenenss cpeaHee 3HAueHHE
n3MepsieMo BeMUYrHBI ((POKYCHOE pacCTOsSiHUE COOMpAIONIe JUH3BI), 0OOCHOBBIBATH BBIOOD
croco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

¢ IPOBOJUTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (DM3UYECKUX BEJIUYMH C HCIOJb30BAHUEM MPSMBIX
U3MepeHuil (3aBUCUMOCTh IIyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM IBHKEHUU O€3 HayalbHOMN
CKOpPOCTH, Mepuojia KoneOaHu MaTeMaTUYeCKOT0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJia
OTpaXEHUs CBeTa OT yIJla MaJeHus M yria MpeJOMIICHHS OT yIia MaJeHHs): IUIaHUpPOBATh
UCCIIeIOBaHNe, CaMOCTOATEIbHO COOMpaTh YCTAHOBKY, (PUKCHUPOBATH PE3yAbTaThl IMOJYYEHHOMN
3aBUCHUMOCTH (PU3MUECKHUX BEIMYMH B BUAE TaOIMI] U rpadUKOB, AeIaTh BHIBOJBI [0 PE3yJbTaTaM
UCCIIEIOBAHMUS;

® IPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIMUUH (CPEHss CKOPOCTh U YCKOPEHUE Tejla IpU
PaBHOYCKOPEHHOM JIBKEHUH, YCKOpPEHHE CBOOOAHOrO TaAeHUs, >KECTKOCTb MPYKHUHBI,
KO3 (ULUEHT TPEHHsI CKOJBXKEHHUs, MeXaHudeckas paboTa M MOIIHOCTb, YAacTOTa M MEPHOL
Koje0aHui MaTeMaTH4YeCKOro M MPYKMHHOTO MasiTHUKOB, ONITUYECKasi cujia coOuparoIien JIMH3HI,
paZMoaKTUBHBIN (DOH): MIAHUPOBATH HU3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJIHATh U3MEPEHUS, ClIeys MPeUI0KEHHON WHCTPYKLUHU, BHIYUCISATh 3HAUYEHUE BEIUUYMUHBI U
aHAJIM3UPOBATH MOJTYYEHHbBIE PE3YJIbTAThI C YUETOM 33JaHHON MOTPELTHOCTH U3MEPEHHI;

e COOJIIO/TaTh MPaBHJIa TEXHUKH 0€301TaCHOCTH TP padoTe ¢ Ja00paTOPHBIM 000PYyI0BaHHEM;

e pa3MyaTh OCHOBHBIE TPU3HAKKM M3YUYEHHBIX (U3MUECKHX MoOJeNel: MaTepuaiabHasi TOYKa,
abCoMIOTHO TBEPMOE TENO, TOUCYHBI UCTOYHUK CBETA, JIy4d, TOHKAs JIMH3A, IUIaHETapHasi MOJEIb
aToMa, HyKJIOHHasi MOZIeJIb aTOMHOT'O SIApa;

¢ XapaKTepU30BaTh MPUHIUIBI AEHCTBUS U3YyUEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOMH
Ha MX ONHUCaHUS (B TOM YHCIIE: CHHAOMETP, NAaTUMKHU IOJOXKEHHS, PACCTOSHUS U YCKOpPEHUS,
pakera, 3X0JIOT, OUKH, [IEPUCKOI, oToanmapaT, ONTUIECKHE CBETOBObI, CIIEKTPOCKOI, I03UMETD,
Kamepa BuiibcoHa), MCHONB3YyS 3HAHUS O CBOWCTBAaX (PU3MYECKUX SBJICHUM W HEOOXOAMMBbIE
¢du3nyecKkre 3aKOHOMEPHOCTH;

® UCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKM H3YYEHHBIX TEXHHUYECKHX YCTPOMWCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMYECKUX MPOILIECCOB MPH PEIICHUN y4eOHO-IPAKTHUECKUX
3a/1a4, ONTHYECKHE CXEMbl I MOCTPOCHHs M300pakeHUH B IJIOCKOM 3€pKaje M coOuparomeit
JIUH3E;

¢ IPUBOIUTH MpUMEpHl (HaXoAuTh HH(QOpPMaLKI0O O TpUMEpax) MPAKTHUYECKOrO HCIOJIb30BaHUS
(U3UYECKUX 3HAHWN B MOBCEIHEBHOM KU3HU ISl 0OecriedeHus 0€30MacHOCTH MPU OOpaIeHUH C
npubopaMy M TEXHUYECKUMHU YCTPOMCTBAMM, COXpPAHEHHUS 30pOBbS U COOIIOACHHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKPY>KaIOIeH cpefe;

® OCYIIECTBIISATh MOMCK HHGpOpManuu (U3MUECKOTO cojliepkaHuss B VIHTepHETe, caMOCTOSATEIbHO
dbopMynupys TOMCKOBBIH 3ampoC, HAXOAWTh IMYTH OMpPENETeHHs] JOCTOBEPHOCTH IMOJYUYEHHOM
nH(OpMalLIMK HA OCHOBE UMEIOIINXCS 3HAHUI U TOTIOTHUTEIbHBIX HCTOYHUKOB;

® UICIIOJIb30BAaTh MPU BBHIMOJIHEHUU YY€OHBIX 33JaHUN HAYYHO-TOMYJISIPHYIO JTUTEPATypy HU3NUECKOro
CONlep’KaHusl, CIpaBOYHbIE MaTepuaibl, pecypcbl cetu HTepHeTr, Biagerb mNpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus HHPOpPMAIMM W3 OJHOM 3HAKOBOM CHCTEMBI B
APYTYIO;

e cO3/1aBaThb COOCTBEHHbIE MHUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(pOpMAIUU U3
HECKOJIbKUX HCTOYHUKOB (U3NYECKOTO COACpKAHMSI, MYOIMYHO TMPEACTABIATh PE3YyIbTaThbl
MPOEKTHOM WM MCCIEAOBATEIbCKOM AESITENbHOCTH, MPU OSTOM TIPaMOTHO HCIOJIb30BaTh
M3YYCHHBIN MOHSATHIHBIN anmapaTr u3y4aeMoro pasjena (U3MKH U COMPOBOXKIATh BBICTYIJICHUE
MPE3CHTANMEN ¢ YIETOM 0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

11 ®du3uKa - HayKa o 5

KonuyecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue
Ne (undposbie)
pa3ejioB H TeM KonTpoJsbHbIe IIpakTH4eckne
n/n Bcero odpa3zoBaTebHbIE
NporpamMmal PadoThI padoThI
pecypcsl
Paznen 1. ®uzuka u e€ posib B MO3HAHMHU OKPY/KAIOIIEro MUpa
Bbubnunorexa [JOK

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

HpHpoAe 416194
DUsHIeCKIe bu6mmoreka [JOK
1.2 S 2 1 https://m.edsoo.ru/7f
416194
EcrtecTBeHHOHAYYH bubnunoreka [HOK
1.3 Bl METOL 2 1 https://m.edsoo.ru/7f
TMO3HAHUS 416194
HUroro no pazneny 6

Pasnen 2. IlepBoHavyanbHbIe CBeleHUsI 0 CTPOEHUH BelllecTBa

21 Crpoecune .
BEIIECTBA

Bubnunorexa [JOK
https://m.edsoo.ru/7f
416194

JBrxeHue u
2.2 B3aNMOJEUCTBUE 2
YaCTHI] BEIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f
416194

ArperaTHble Bbu6mmoreka [IOK
2.3 COCTOSHUA 2 1 https://m.edsoo.ru/7f
BEIIECTBA 416194
HUroro no pazneny 5

Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl

MexaHU4ecKoe
3.1 3
JIBIOKEHUE

Bubnunorexa [JOK
https://m.edsoo.ru/7f
416194

Wuepuus, macca,

bu6mmoreka [JOK

32 IOTHOCTE 4 1 https://m.edsoo.ru/7f
416194
Bubnunorexa [JOK
33 Cuna. Bunsl cun 14 1 2 https://m.edsoo.ru/7f
416194
Hroro no pazneny 21

Pa3nen 4. JlaBjieHne TBEPABIX TeJl, s KUAKOCTEH H ra3oB

4.1 Japnenue. 3

bu6mmoreka [JOK

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULMMNAJIbHOE KA3SEHHOE OBLLEOBEPA30BATE/IbHOE YYPEXXAEHUE
"LWErAPCKASl CPE[IHSIS1 OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N2 2", Kpukos
AHzpeit Hukonaesud, anpekTop

30.01.25 09:40 (MSK)

Onepatop 340 000 "KomnaHus "TeH3op"

CepTudukat 00FFEFFDAD9E5797DEDCF1F07C29D5B08F




[lepenaua https://m.edsoo.ru/7f
JTaBJICHUS 416194
TBEPABIMU TEJIAMH,
KUIKOCTAMU U
rasamu
| Ce— bu6mmoreka [JOK
4.2 oc 5 https://m.edsoo.ru/7f
ARHAROCTH 416194
Anvocheproe Bbutnnoreka [JOK
4.3 ™ pH 6 https://m.edsoo.ru/7f
JaBJIEHUE 416194
JevicTBue
KIKOCTH 1 Ta5a bu6mmoreka [JOK
44 a ﬁor KEHHOE B 7 1 3 https://m.edsoo.ru/7f
24 416194
HHUX TEJIO
HUroro no pazneny 21
Pa3nen 5. Padota u MOIIHOCTB. DHeprus
bu6mmoreka [JOK
Pa6
5.1 Mi o;zfm 3 1 https://m.edsoo.ru/7f
B 416194
Hpoctiie bu6mmoreka [JOK
5.2 S - 5 1 https://m.edsoo.ru/7f
MEXaHU3MBI 416194
Mexarecka butnuoreka [JOK
5.3 o XFI:I:q Kat 4 1 1 https://m.edsoo.ru/7f
oHEP 416194
Hroro no pazaeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB I10 68 4 12
ITPOI'PAMME
8 KJIACC
KoanuecTBO yacoB DJ1eKTPOHHBIE
HaunmeHoBaHue
Ne (uudposbie)
Pa3ieyIioB M TEM KoHTpoibHbIe IIpakTHyeckue
n/n Bcero o0pa3zoBaTebHbIE
NporpaMMal paboThI paboThl
pecypcsl
Pazgen 1. TemoBble siBJIeHHUS
Crpoenue u bubnunoreka [HOK
1.1 CBOIICTBa 7 https://m.edsoo.ru/7f41
BEIIleCTBa 8lce
TermoBkie butnnoreka [JOK
IIJIOBBI
1.2 21 1 5 https://m.edsoo.ru/7f41
MIPOIIECCHI 2lce
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Hroro no pazneny 28
Paznen 2. DnekTpruyeckne  MAarHUTHBIE SIBJICHUS
DNeKTpuYecKue
3apsIbL. bubmuoreka [IOK
2.1 3apsoKeHHBIE Tea 7 1 1 https://m.edsoo.ru/7f41
U UX 8lce
B3aMOJCHCTBHC
IlocTossHHBIH bu6mmoreka IJOK
2.2 ANEKTPUICCKHIMA 20 1 7 https://m.edsoo.ru/7f41
TOK 8lce
Ma . butnnoreka [JOK
2.3 THITHET 6 1 1.5 https://m.edsoo.ru/7f41
SIBJICHUS
8lce
DeKTpoMarHuTHa bubmorexa [OK
2.4 P 4 https://m.edsoo.ru/7f41
ST MHAYKIIAS
8lce
Hroro no pazaeny 37
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO
YACOB IIO 68 4 14.5
ITPOITPAMME
9 KJIACC
KosuuecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanmue
Ne (mudposbie)
pa3aesioB H TEM KonTtpoJbHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE
NMPOrpaMMel padoThI padoThI
pecypcsl
Pa3nen 1. Mexanuueckue siBJICHHSI
M
B:::;I;:ZK% bubmuoreka IIOK
1.1 A 10 1 https://m.edsoo.ru/7f41a
CIIOCOOBI €TO
4a6
OITUCAHMS
BaanoeicTaie buommoteka IIOK
HMOJICHCTBH
1.2 g 20 1 3 https://m.edsoo.ru/7f41a
Tel
4a6
3AKOHEL bubmunoreka IIOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpPaHEHUs
4a6
Hroro no pazaeny 40
Pazgen 2. MexanndyecKkue K0Je0aAHUS M BOTHEI
Mexanunyeckue buomiorexa LOK
2.1 7 3 https://m.edsoo.ru/7f41a
KoJIeOaHus 426
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2.2

Mexanndeckue
BOJIHBL. 3BYK

buommoteka IIOK
https://m.edsoo.ru/7f41a
4a6

Hroro no pazneny

15

Pa3nen 3. DinekTpoMarHuTHoOE moJie

H 3JIEKTPOMATrHUTHBIC BOJIHBI

DIIeKTPOMarHuTH BuGmorexa LOK
3.1 oe nofe 1 6 1 2 https://m.edsoo.ru/7f41a
3JIEKTPOMarHuTH 426
bI€ BOJIHEI -
HUroro no pazneny 6
Pa3nen 4. CBeToBbI€E SIBJICHHS
3aKoHbBI bubmuoreka IIOK
4.1 pactpocTpaHeHUs 6 2 https://m.edsoo.ru/7f41a
CBeTa 4a6
JIuu3er n bubmunorexa IIOK
4.2 OIITHYECKHUE 6 3 https://m.edsoo.ru/7f41a
npudOpHI 4a6
Paznoxenue bubmuoteka IIOK
4.3 0eIoro cBeTa B 3 2 https://m.edsoo.ru/7f41a
CITEKTP 4a6
Hroro no pazaeny 15
Pasznen 5. KBaHTOBbBIE sIBJIEHUS
Hcnyckanve u Bubnroreka [IOK
5.1 MTOTJIONICHIUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Crpoetie Bubnmnorexa [JOK
5.2 p 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO siipa 426
SrebHELe Bbubnmnoreka [JOK
HEBI
5.3 ACP 7 1 1 https://m.edsoo.ru/7f41a
peaxium 426
Hroro no pazaeny 17

Pa3nen 6. IloBTOpPUTEILHO0-00001IaAI0IIUI MOTYJIb

IloBTOpEHUE U
0000meHNEe bubnmnorexa [JOK
6.1 coepKaHus 9 2 https://m.edsoo.ru/7f41a

Kypca pU3HUKH 32 4a6
7-9 xnacc

Hroro no pazneny 9

OBIIEE KOJIMYECTBO

YACOB IO 102 4 27
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