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INOACHUTEJIBHASA 3AIINCKA

[lporpamma 1o ¢u3MKe Ha YpOBHE OCHOBHOTO 0OmIEr0 OOpa3oBaHMs COCTAaBICHa HAa OCHOBE
MOJIOKEHUH U TpeOOBaHUH K pe3ylbTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI 00pa3oBaTesIbHON
nporpammsl, peactaBieHHbx B @T'OC 00O, a takxe ¢ yu€toM QenepaibHOi paboueii mporpaMmbl
Bocnutanus u Konueniuu npenoaBanus yueOHoro npeaMera «Pu3nkay.

CopepxaHue mporpaMMbl MO (HU3UMKE HaNpaBlIeHO Ha (QOPMHUPOBAHUE ECTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYy4alOIIMXCsl W OpraHu3alMi0 U3ydeHus (U3MKUM Ha JEATeIbHOCTHOW ocHOoBe. B
nporpaMMe o (U3MKe YUUTHIBAIOTCS BO3MOXHOCTH y4EOHOrO IMpeaMeTa B peanus3aluu TpeOOoBaHUN
®I'OC OO0 k nmiIaHUpyeMbIM JMYHOCTHBIM M METalpeIMETHBIM pe3yibTaTaM OOY4eHHUs, a TakxkKe
MEXIPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX yYEOHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O OOILIETro
o0Opa3oBaHMUsI.

[Iporpamma mo u3uke ycTaHaBIMBAET pacmpeeicHue Y4eOHOro Marepuaia 1o rojaM O0ydeHUs
(mo xnaccam), mpeyiaraeT IPUMEPHYIO MOCIEN0BATEIbHOCTh U3YUYEHUS TEM, OCHOBAHHYIO Ha JIOTHKE
pa3BUTHS IPEIMETHOTO COZIEPKaHMSI U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yUaromuXCsl.

[lporpamma mo ¢usuke pa3zpaboTaHa C LENbIO OKa3aHUS METOAWYECKOM IOMOLIM YUYUTENO0 B
co31aHuu paboyeit mporpaMMbl 10 y4eOHOMY TIPEIMETY.

®du3uKa SABIAETCS CHCTEMO0OPa3yOLUIMM JUIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX IPEAMETOB, TOCKOIBKY
(bu3nyeckue 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBICHUI, U3ydaeMbIX XHUMUEH, Ouosioruei,
acTpoHoMHeH M (u3ndyeckod reorpadueif, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MHpa,
IpeJocTaBisgeT Hauboiee sICHbIEe 00pa3libl IPUMEHEHUSI HAYYHOT'O METOAA IMO3HAHMsI, TO €CTh CII0co0a
[I0JIy4EHUS JOCTOBEPHBIX 3HAHUN O MUDPE.

OnHa u3 IIaBHBIX 3a]a4 (PU3UUECKOro 0Opa3oBaHMs B CTPYKType oOlIiero oOpa3oBaHMs COCTOUT B
(bopMHpPOBaHNHN €CTECTBEHHOHAYYHOM I'PaMOTHOCTH U MHTEpECa K HayKe y 00yUJarouXCsl.

N3yuenue Gpusnku Ha 0a30BOM YpOBHE MpEAINonaraeT OBjlaJeHue ClIeyOIMMI KOMIETEHTHOCTIMH,
XapaKTEepU3YIOIIUMHU €CTECTBEHHOHAYUYHYI0 TPAaMOTHOCTb:

L4 HAaY4YHO 00BSACHATH SIBJICHUA,

L4 OLICHUBATh U ITIOHUMATh 0COOEHHOCTH HAaY4YHOI'O UCCJIICTOBAHUSA

L4 HHTCPIIPETUPOBATL OJAHHBIC MW HCIOJB30BaTh HAYYHBIC JOKa3aTCJIbCTBA OJIA TMOJTYYCHUSA
BBIBOOB.

Henn m3ydenust pu3uku Ha ypoBHE OCHOBHOTO 001Iero oOpaszoBaHms ompesesncHsl B Konrenuu
npernojaBaHus yyeOHoro mnpeamera «Pus3nka» B 00pa3oBaTeIbHBIX OpraHuzalusx Poccuiickoit
@enepanuy, peanu3ylOIIUX OCHOBHBIE  00IIe00pa3oBaTeIbHbIE IPOrPaMMbl,  YTBEPKIEHHOMN
pemenreM Komnernu Munucrepcrsa npocseienus: Poccuiickoit @enepanuu (poToko ot 3 nexadps
2019 r. Ne [1IK4BH).

Hean n3yvyenus pU3NKu:

J npuoOpeTeHrue HMHTepeca M CTPEeMIIEHUS OOYyYaroIuXcs K HaydHOMY H3YUEHHIO HPUPOIbI,
pa3BUTHE UX UHTEIJICKTYaJIbHBIX ¥ TBOPYECKHUX CIIOCOOHOCTEH;

J pa3BUTHE  TPEACTABICHWH O  HAYYHOM  METO/A€ TMO3HaHUS W (OPMHPOBAHUE
HCCIIEIOBATEIBLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSM;

J (dopMHEpOBaHNE HAYYHOTO MUPOBO33PEHHS KaK pe3yiIbTaTa U3yYeHHs OCHOB CTPOCHUS MaTEPHH
U QyH/IaMEHTaIbHBIX 3aKOHOB (PU3MKH;

J dopMupoBaHUE MPEICTABICHUH O PONU (HU3UKU U PAa3BUTHS APYTUX ECTECTBEHHBIX HAYK,
TEXHUKU ¥ TEXHOJIOTUH;

. pa3BUTHE MPEACTABICHUN 0 BO3MOXHBIX cpepax Oyaymiei npodeccnoHambHOM AeSTeNbHOCTH,

CBSI3aHHOM C (PU3HMKOM, MMOJATOTOBKA K JaJIbHEHUIIIEMY OO YICHHIO B ’TOM HAIIPABJICHHH.

JlocTkeHHe STUX IeNield MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS
o0ecrneynBaeTcs PeleHUEM CIEAYIONNX 3a1a4:

. npuoOpeTeHUe 3HAHUM O JUCKPETHOM CTPOCHMM BELIECTBA, O MEXaHHUYECKHUX, TEIUIOBBIX,
AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



o nproOpeTEeHNE YMEHUH OIMUCHIBATH U OOBIACHATH (DM3MUECKHUE SIBICHUS C HCIIOJIB30BAHHEM
MOJIY4YEHHBIX 3HAHUM;

o OCBOCHHE METOJIOB PEIICHUS MPOCTEUIINX PACUETHBIX 3374 C MCIOIh30BAaHUEM (PU3NICCKUX
MojieNiel, TBOPUECKHUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

o pa3BUTHE YMEHHUI HaAOII0aTh NMPUPOAHBIC SBICHUS W BBINOJHATH OIBITHI, Ja0OpaTOpHbIE
pabOThI U IKCTIEPUMEHTAIBHBIC UCCIICIOBAHUS C UCTIOIB30BAaHUEM U3MEPHUTEIBHBIX IPHOOPOB;

o ocBoeHHE mTpUEMOB paboTel ¢ uH(popManueld QUINIECKOrOo CONEpIKaHUs, BKIIOYAS
nHGOPMALIMI0O O COBPEMEHHBIX JOCTH)KEHUAX (U3UKU, aHAlIU3 W KPUTHUYECKOE OIICHUBAHHE
uHpOpMAIHH;

o 3HAKOMCTBO cO cepamu TpodeCCHOHATBHON AESITENbHOCTH, CBS3aHHBIMU C (PU3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMH Ha JOCTHKCHHSIX (DU3MUSCKON HAYKH.

Ha wusyuenue ¢u3uku (0a30BbIii YpOBEHb) Ha YpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs OTBOIUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 daca B Heenm0), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9
KJacce - 102 yaca (3 yaca B HEJIEJII0).

[Ipennaraembiii B mporpamMme Mo (U3MKE MepeueHb Ja0OopaTOPHbIX pPadOT W OINBITOB HOCHUT
pEKOMEHAATENbHBINA XapaKTep, YUUTENb JIeJaeT BHIOOP MPOBEACHHS JIAOOPATOPHBIX pabOT U OMBITOB C
y4€TOM HUHIUBUAYAIbHBIX OCOOCHHOCTEH O0O0y4YaroIIMXCsi, CHUCKAa 3KCHEPHUMEHTAlbHBIX 3aJaHuil,
IpeJularaeéMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOT'0 SK3aMeHa 1o (pu3mKe.



COJEPKAHUE OBYYEHUA
7 KIIACC

Pa3zpnen 1. @Pusuka u e€ posib B IO3HAHUHU OKPYIKAKOIIET0 MUPA.

®usnka — Hayka o npupoae. SBieHus npupoasl. PU3NUECKUE SBICHHSA: MEXAHUYECKHUE, TEIIOBBIE,
AJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckne BenumuuHbl. M3Mepenne dusnyeckux BenmunH. Ousmdeckue npudopsl. [lorpenrtHocts
n3MepeHnil. MexayHapoaHas cCUuCTeMa €IUHULL.

Kak ¢usuka u apyrue ecrecTBEHHblE HAyKM H3y4aroT Hpupony. EcTecTBeHHOHayuHBI METON
MO3HAHUsA: HAOJIOJEHNE, MOCTAHOBKAa HAYYHOTO BONPOCA, BBIABIKEHHE TMIIOTE3, SKCIIEPHUMEHT I10
MpPOBEpKE TuUIoTe3, OOBbsicCHEeHHWe HabmogaeMoro spieHus. Omnucanue (QU3NUECKUX SBICHUN C
ITOMOILBIO MOJIEIIEH.

Hemoncmpayuu.

1.  MexaHuueckue, TEIUIOBbIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHUS.

2. O®uzpueckue npUOOPHI M TpoLEAypa MpsSMBIX HW3MEPEHHUH aHaJOrOBBIM U IU(PPOBBIM
pUOOpOM.

Jlabopamopuvie pabomot u onvimol.
OnpeneneHue LeHbl JeIeHNs HIKaIbl K3MEPUTEIBLHOTO MpUodopa.
H3mepenne paccTOsHUMN.
N3mepenne 06bEMa JKUAKOCTH U TBEPIOTO TETIA.
OnpeneneHue pa3MepoB MajbIX Te.
N3mepenune reMmnepaTypsl MpU MOMOLIM XKUJAKOCTHOIO TEPMOMETPA U JaTYMKa TeMIepaTyphl.
6.  IlpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: NAJbHOCTH MOJETA MIApHKA, MYHIEHHOIO
TOPU30HTANIBHO, TeM O0JIblIe, YeM OOJIbllIe BHICOTA MTyCKa.
Pasnen 2. [leppoHayajibHbIe CBeJeHHS O CTPOEHUM BellecTBAa.
CtpoeHue BellecTBa: aTOMBl M MOJIEKYJbI, UX pa3Mepbl. ONBITHL, JI0Ka3bIBAIOIIUE TUCKPETHOE
CTpOEHHE BEIECTBA.
JIBroxkeHre vacTull BemecTBa. CBsi3b CKOPOCTH JIBM)KEHHUS YacCTHIl ¢ Temreparypoid. bpoyHoBckoe
nBokeHue, nuddys3us. BzaumoeiicTBre YacTHIl BEIIECTBA: TPUTSHKCHUE U OTTAJIKUBAHHE.
ArperatHble COCTOSIHHS BEILECTBA: CTPOSHHUE T'a30B, KUAKOCTEH U TBEPABIX (KPUCTAJUINYECKHX) TEL.
B3anmocBsi3p  MeXAy CBOWCTBAaMH BEIIECTB B  Pa3HbIX arperaTHbIX COCTOSHUAX H©  HX
aTOMHOMOJIEKYJISIPHBIM CTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.
Hemoncmpayuu.

uhwnNeE

1.  HaOnroneHue OpOYHOBCKOTO JABHIKEHHS.

2.  Habmonenue nuddysun.

3. HaOmronmeHnue sBICHWHA, OOBSCHSIIONIMXCS NPHUTSDKEHWEM WM OTTAJKWBAaHUEM YaCTHI]
BEIIIECTBA.

Jlabopamopuvie pabomot u onvimol.

1.  OrmeHka quamMeTpa aToMa METOJIOM PSIOB (C UCIIOIb30BaHUEM (hoTorpadwmii).

2. OnbITel 10 HAOTIOAEHUIO TETJIOBOTO PACIIUPEHHUS T'a30B.

3. OnbITHI 10 OOHAPYKCHHUIO TEUCTBUS CHIJT MOJICKYJISIPHOTO TIPUTSIKEHUS.

Paznen 3. /IBu:kenne u B3auMojieiicTBHE TeJl.

Mexanuueckoe nBHkeHue. PaBHOMepHOe U HepaBHOMepHOEe nABmxkeHHE. CkopocTh. Cpensss
CKOpPOCTb IIpY HEPABHOMEPHOM JIBU)KEHUU. PacuéTr myTH 1 BpeMEeHU JIBUKEHUS.

SBnenne wHepuMU. 3aKOH HHEpUMHU. B3auMoneicTBue Ten Kak NPUYMHA W3MEHEHUS CKOPOCTH
IBWOKEHMs Tesl. Macca kak Mepa uHepTHocTH Tena. [lnoTHocTh BemiectBa. CBSA3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIlleCTBa.

Cuna xak xapakTepucTuka B3aumojencTsus Ten. Cuna ynpyroctu u 3akoH ['yka. MI3MepeHue cuiiel ¢
MIOMOIIBIO IMHAMOMETpA. SIBI€HUE TATOTEHUs U cuia TshkecTH. Cuila TSKECTH Ha JPYruX IJIaHeTax.
Bec tena. HeBecomocTs. CiioxkeHHEe CUl, HAPABIEHHBIX 110 OAHOMN MpsiMoi. PaBHOAEHCTBYOIIAS CHIL.
Cuna tpenus. TpeHue CKOJIbKEHUsS U TPEHHUE MOKOs. TpeHue B pUpPOe U TEXHUKE.

Hemoncmpayuu.

1.  HaOmrogeHue MexaHMYECKOIO ABM)KEHHUS Tea.



H3mepeHne ckopocTy NPSIMOJIMHEHHOTO ABMKEHUS.
HaGmtoieHue siBIeHUs] HHEPITUH.

HabGuroieHne n3MeHeHus1 CKOPOCTH MPU B3aUMOJICHCTBUU TEIL.
CpaBHEHHE Mace MO B3aUMOJIEUCTBUIO TE.

CnoxeHue Cuil, HalpaBJIE€HHBIX 110 OJTHOM MPSIMOM.
JIa6opam0prle padomol u onvimol.

CUAWN

1.  OmpeneneHue CKOPOCTH PABHOMEPHOIO JBIDKEHHUS (LIapuka B KHJIKOCTH, MOJAEIHU
IIEKTPUIECKOTO aBTOMOOWIIS U TaK J1ajiee).

2. OmpeneneHue cpeHE CKOPOCTH CKOJBLKEHUS OpyCcKa WITH MapyKa 10 HAKIOHHOH IIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPAOTO Tela.

4. OnbpIThl, JEMOHCTPUPYIONINE 3aBHCHUMOCTHh pacTshkeHHs (nedopmammu) TPYyKHHBI OT
MIPHUIIOKEHHOU CHJIBL.

5. OnepIThl, JEMOHCTPUPYIOLUIME 3aBUCHUMOCTb CHWJIBI TpPEHHUSl CKOJBXEHHS OT Beca Telna H

XapakTepa COMPUKACAIOUIUXCS IOBEPXHOCTEM.

Pa3nen 4. /laBieHue TBEPABIX TeJl, ’KUJAKOCTEH U Ta30B.

Hasnenue. CiocoObl YMEHBIIICHUS U YBEIUYCHUS NaBieHus. JlaBneHue rasa. 3aBUCUMOCTb JaBICHUS
rasza ot 00béma, Temrepartypsl. [lepenaya qaBneHus TBEPABIMU TEIAMH, KUIKOCTIMH U ra3aMu. 3aKOH
[Mackans. [IHeBMaTHuUeckwe MalIWHBI. 3aBHCHUMOCTh  JaBICHHUS JKUJIKOCTH OT TJIyOWHBI
IMuapocraTuyeckuii napagokc. CooOraromniuecs cocyasl. [ mapaBinueckiue MEXaHU3MBbI.

AtMocdepa 3emnun u atMocdepHoe naBieHHe. [IpUUMHBI CYIIECTBOBAHUS BO3AYIITHOW O00OIOYKHU
3emnu. Ombit Toppuuennu. M3mepeHue atMochepHOro MaBiieHUsA. 3aBHCUMOCTh aTMOC(HEPHOTO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl s usmepeHus: atMochepHoro JaBICHHUS.

JleficTBHE XUIKOCTH W Ta3a Ha MOTPYKEHHOE B HHUX TeNO. BeITanmkuBaromias (apXxmmeaoBa) CHiA.
3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.

1.  3aBHCHMOCTBH aBIECHUS ra3a OT TEMIIEPATYPHI.

2. llepenaua naBieHMs )KUAKOCTHIO U ra3oM.

3. Coob1maronuecs: CoOCy/bl.

4.  I'mapaBiamyeckuil rmpecc.

5.  IlposiBnenue aeicTBUS aTMOC(EPHOTO TaBICHHUS.

6.  3aBUCHMOCTb BBITAJKMBAIONICH CHJIBI OT 00BEMa TMOTPYKEHHOH YacTH Tela M TUIOTHOCTH
KHUJIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOLLEH CUJIBI BECY BBITECHEHHON KUIAKOCTH.

8.  VYcioBue muaBaHUS TeN: IUIABAHUE WM IOTPYKEHUE TeJl B 3aBUCHUMOCTH OT COOTHOILCHMS

IJIOTHOCTEN TE€JIa U KUJIKOCTH.
Jlabopamopnusie pabomel u onvimol.

1.  HccnepoBaHue 3aBUCUMOCTH Beca Tella B BOAE OT 00b&Ma MOrpyKEHHON B JKUJKOCTb YacTH
Tena.

2. OmnpeneneHue BBITAIKUBAIOIIECH CUIBI, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIECH CWUJIBI, NEUCTBYIOIIEH HAa TEJIO B KUIKOCTH, OT
Macchl Tena.

4.  OnbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKMBAIOLICH CHIIBI, JEHCTBYIOIIEH Ha TEJIO B
AKHUJKOCTH, OT 00bEMA MOrPY>KEHHON B )KUJKOCTh YaCTHU TeJIa U OT IUNIOTHOCTHU >KUIKOCTH.

5. KoHcTpynpoBanue apeomeTpa WIM KOHCTPYHPOBAHME JIOAKM M  OIpelelcHHe €€
Irpy30I0AbEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPrusi.

Mexanundeckas pabora. MOIIHOCTS.

[IpocThie MexaHWU3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBWiO paBHOBECHs phluara.
[IpumeHeHne mpaBuiia paBHOBECHUS pbldyara K OJoky. «3osoToe npaBuiio» mexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

MeXaHI/ILIGCKaFI 3H€pFI/I$I. KI/IHCTI/I‘-IGCKaSI U IOTCHIMUAJIbHAA BHCPFI/ISI. HpeBpameHI/Ie OOHOTO BHIA
MEXaHHYECKON SHEPTrUu B APYroil. 3aKOH COXpaHEHUS YHEPTHH B MEXaHHKE.



Hemoncmpayuu.

1.  Ilpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnsie pabomel u onvimel.

1.  Omnpeznenenue pabOTHl CHIIBI TPEHHS MPU PABHOMEPHOM JBM)KEHUH Tejla MO0 TOPU30HTAIBHOM
MTOBEPXHOCTH.

2. HccnenoBaHue yclioBUM paBHOBECHS pbluara.

3. N3mepenue KITJ[ HakIOHHOMN TUIOCKOCTH.

4.  U3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKON SHEPTHH.

8 KVIACC

Pa3znen 6. TensioBble siBJIeHUSA.

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOpUU CTPOEHUS BelecTBa. Macca u pa3mepbl
aTOMOB M MOJIEKYJ. OTMBITBI, TTOATBEPKIAIOIINE OCHOBHBIC TMOJIOKEHUS MOJEKYISIPHOKHHETHIECKOM
TEOPHH.

Mopenu TBEPIOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSTHUH BerecTBa. Kpucrammmaeckue u amopdHbie
tena. OObsICHEHHE CBOMCTB ra3oB, KHUAKOCTEH M TBEPHABIX TEJl HA OCHOBE MOJOKEHUNM MOJIEKYISIPHO-
KHHETHYECKOH Teopuu. CMauynBaHKWE W KaWJUISIPHBIE SIBJICHUS. TEII0BOE PACITUPEHHUE U C)KATHE.

Temmneparypa. CBsizb TemmepaTypbl CO CKOPOCTBHIO TEILJIOBOTO ABMKEHUS 4YacTHIl. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHUSI BHYTPEHHEH SHEPTHH: TEIUIoNepeaada U CoBepiieHne padoTel. Bub
TEIJIONEepeIauu: TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3TYUCHHE.

KonnyecTBo TemnoTel. YenpHas TEIUIOEMKOCTh BellecTBa. 1eImIo00MEH M TEIJIOBOC PAaBHOBECHE.
VYpaBuenue temnoBoro Oananca. [naBieHune u oTBepAeBaHUE KPUCTAJUTMUECKUX BEIICCTB. Y ACIbHAs
teruiota TuiaBneHus. [lapooOpasoBanne u konaeHcanusa. Mcnapenue. Kumenue. YaenbHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATYPHI KUTICHUS OT aTMOC(EPHOTO JTaBICHHS.

BnaxxnocTs Bo3ayxa.

DHeprus TOIUBA. Y IeIbHas TEIJIOTa CrOpaHusl.

[Tpunnuner pabotel TeruoBbix aurareneit KIIJ| temmoBoro nBuratens. TemsoBble IBUTaTeNnu U
3alIUTa OKPYKAIOLIEH CPEabl.

3aKOH COXpaHEHHUs U MPEBPAIICHUS YHEPIUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. Hab6mronenne 6poyHOBCKOTO ABUKCHUS.

2.  Habmonenue nuddysun.

3. HaGmroieHre siBIeHUI cMauyMBaHUS ¥ KAITMJUTSIPHBIX SBJICHUM.
4, HaGronenue TenaoBoro pacumpeHus Tel.

5. W3meHeHue naBieHus ra3a Mpu U3MEHEHHH 00bEMa M HAarpEeBaHUH WJTH OXJIAXKICHUH.
6. [IpaBuna u3amMepeHust TeMIEPaTypshl.

7. Buasl Terionepenayun.

8. OxmnaxieHre Ipyu COBEPIICHUHN PaOOTHI.

9. HarpeBanue nipu coBepiiieHUN padOThl BHCITHUMU CHIIAMHU.
10. CpaBHeHHUE TETUIOEMKOCTEN pa3IMYHBIX BEIIECTB.

11. HaOmrogeHue KUIEHUS.

12. HaGmtogeHue NOCTOSHCTBA TeMIEpaTyphl IIPH IIABJICHHUH.

13. Mogenu TeINIOBBIX ABUTATENICH.
Jlabopamopuwvie padomut u onvimol.

1. OnbITHI 110 OOHAPYKCHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSIKCHHSL.

2. OnBITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIU caxapa.

3. OnbITHI 110 HAOTIOEHUIO TETNIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI.

4, Onpenenenue qaBieHMs BO3yXa B OaJUIOHE IIITPUILIA.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHUS BO3JlyXa OT €ro o0b&Ma M HarpeBaHUs
WJI OXJIAKICHUSL.

6. [IpoBepka THMOTE3BI  JMHEHHOW  3aBUCUMOCTH  JUIMHBI ~ CTOJOWKA  JKHAKOCTH B

TEPMOMETPHUECKON TPYOKE OT TeMIIEpPaTypHl.



7.  HaGmronenue v3MeHEHUs BHYTPEHHEW SHEPruu Teja B pe3yibTaTe TeIuionepefadyd u padboTsl
BHEUIHUX CHUII.

8. UccnenoBanue siBieHus TeriooOMeHa MpU CMENIMBAHUM XOJIOIHOM U ropsiueit BObI.

9.  OmnpeneneHue KOJIHYECTBA TEIJIOTHI, MOJYYEHHOTO BOJAOW MPHU TEMIO0OOMEHE C HarpeThbIM
METAJNINYECKUM LIUJIUHAPOM.

10. OmnpeneneHue yaenbHOU TEIMIIOEMKOCTH BELIECTBA.

11. HccnenosaHue mpouecca UCIIapeHUs.

12.  OmnpeneneHre OTHOCUTENIBHOM BIAXKHOCTU BO3AYXA.

13. OmnpeneneHue yaenbHOM TEIIOTHI IUIABICHUS JIbJA.

Pasnen 7. diiekTpu4eckne 1 MATHUTHBIE SIBJICHUS.

Onektpusanus Ten. JlBa poaa 3IEKTpUUYECKUX 3apsaoB. BzaumonelcTBue 3apsyKEHHBIX Tel. 3aKOH
Kynona (3aBUCMMOCTb CHIIBI B3aUMOJIEUCTBUS 3apsKEHHBIX TEJI OT BEJIUYMHBI 3aps/I0B U PACCTOSHUS
MEXIy TeJIaMu).

Onexrpuueckoe mnone. Hanpsx€HHOCTh 3nexkTpuyeckoro nojs. IIpuHmun cynepno3unuu
3JIEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snexTtpuueckux 3apsioB. DJIE€MEHTapHbIM siexkTpuueckuil 3apsan. CTpoeHHe aroma.
IIpoBOAHMKY U JUAIIEKTPUKH. 3aKOH COXPAHEHMSI DJIEKTPUUECKOTO 3apsiza.

DNeKTpUYeCKUd TOK. YCIIOBUS CYLIECTBOBAHMS 3JIEKTPUYECKOrO0 TOKa. MCTOYHMKM MOCTOSTHHOTO
ToKa. JIeHCTBHS 3JIEKTPUYECKOro TOKa (TEIUIOBOE, XMMMYECKOE, MarHUTHOE). DJIEKTPUYECKHH TOK B
KHUJIKOCTSAX U razax.

Onexrpuueckas nenb. Cuna TOKa. OyeKTpuueckoe HanpspkeHue. CONpOTHBIEHUE IPOBOJHHKA.
VYnaeneHOe comnpoTuBlIeHHE BemecTBa. 3akoH Owma s ydactka nenu. IlocinenoBarenbHoe |
IapajjIeNIbHOE COEAMHEHNE TIPOBOIHUKOB.

PaGora M MOHIIHOCTH 3JEKTpUYECKOTO ToKa. 3akoH Jlkoyns—JleHua. OnekTpuyeckue LEeNU U
NOTPEeOUTENH IEKTPUIECKOH sHeprun B ObITy. KOopoTKoe 3aMbIkaHME.

[TocTtosiHHbIE MarHuThl. B3anMozeiiCTBHE MOCTOSIHHBIX MarHuTOB. MarHuTtHOE moJjie. MarnuTHoe
noJsie 3eMJIM U €T0 3Ha4€HHE IS KU3HU Ha 3emuie. OnelT Opcerena. MarHuTHOE 1oJie 3JEKTPUUECKOTO
ToKa. [[puMeHeHune 3eKTpOMarHuToB B TeXHUKE. [IeficTBIE MArHUTHOTO MOJI HAa IPOBOIHUK C TOKOM.
OneKTpoABUTaTeNb IOCTOSHHOIO TOKa. lcrnonp3oBaHUE DIEKTpPOABUTATENEd B TEXHUUYECKHX
YCTPOMCTBAX U HAa TPAHCIIOPTE.

Onwitel @apanes. SIBneHue snekTpoMarHUTHOW WHAYKIUU. [IpaBuno Jlenma. DnexTporeHepatop.
CriocoObl MOMy4eHUs 3JIEKTPUUYECKON PHEPrHU. DIEKTPOCTAHIIMU Ha BO30OHOBISIEMBIX MCTOYHHKAX

SHEPIUH.
Hemoncmpayuu.
1. DJeKTpu3anus Ted.
2. JIBa poja dJNEKTPUUYECKUX 3apsAJI0B U B3AUMOJICHCTBHUE 3apSKEHHBIX TEIL.
3. YCTpolCTBO U IEMUCTBUE 3JIEKTPOCKOIIA.
4. DIIEKTPOCTATUYECKAS UHTYKLIUSA.
5. 3aK0OH COXpaHEHUs AEKTPUUECKUX 3aPsII0B.
6. [IpOBOJTHUKH U TUATEKTPUKH.
7.  MoaenupoBaHUe CUIIOBBIX JTUHUN JIEKTPUUECKOTO TOJIA.
8. HcTouHMKY TOCTOSHHOTO TOKA.
9.  JleWcTBUS DIIEKTPUYECKOrO TOKA.
10. DaeKTPUYECKHUI TOK B KUJIKOCTH.
11. T'a30Bbli pa3psia.
12. H3mepeHue CHIIBI TOKA aMIEPMETPOM.
13. H3mepeHue 37€KTpUUECKOTO HANPSHKEHHS BOJIBTMETPOM.
14. Peocrar u Mara3uH COIPOTUBIICHUM.
15. BsauMozaeilicTBHE ITIOCTOSHHEIX MAarHUTOB.
16. MopenupoBaHrue HEBO3MOKHOCTHU PAa3eICHHs MOJ0COB MArHUTA.
17. MopenupoBaHWe MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
18.  OmeIT OpcTena.



19. MaruuTHOE noJie ToKa. DIEeKTPOMAarHuT.

20. /JlelicTBME€ MarHUTHOT'O NOJISl HA IPOBOJHUK C TOKOM.

21. DnexTpoABUTaTeb MOCTOSTHHOTO TOKA.

22. HccnenoBaHue SIBIICHHS SJIEKTPOMArHUTHOM MHIYKIUH.

23.  OnsbiTel Dapajes.

24. 3aBHCHMOCTH HAlpaBJIEHUs] MHIYKIIMOHHOTO TOKA OT YCJIIOBUHM €r0 BO3SHUKHOBEHHMSI.
25. DnexTporeHepaTop MOCTOSHHOTO TOKa.

Jlabopamopusvie pabomot u onvimel.

1. OMBITH IO HAOJTFOACHUIO JICKTPHU3ALUN TET MHAYKIIUEH U TIPU COMPUKOCHOBEHHH.

2.  UccnenosaHue A€HCTBUS IEKTPUIECKOTO OIS HA MPOBOAHUKHU M AUAIICKTPUKH.

3.  CoOopka u mpoBepKka padOoThI AMEKTPUIECKOH IeTTH MTOCTOSHHOTO TOKA.

4.  V3mepeHwue U peryJMpoOBaHUE CUIIBI TOKA.

5.  N3mepeHue u peryJupoBaHUE HAPSHKCHHUS.

6.  HccrenoBaHue 3aBHCHMOCTH CHJIBI TOKA, MJIYIIETO Yepe3 PE3UCTOP, OT COMPOTHBIICHUS
pe3rCTOpa U HANPSHKEHHS HA PE3UCTOPE.

7.  ONBITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCThH DJIEKTPHUYECKOTO COTPOTUBIICHUS MPOBOJHUKA OT
ero JJTUHBI, TUIOIIA U MMOTIEPEYHOr0 CCUYCHHUS U MaTepUaa.

8.  IlpoBepka mpaBuia CIIOKCHHS HANPSDKCHUHA TPH TMOCICIO0BATSILHOM COCIUHEHHH JBYX
PE3UCTOPOB.

9.  IlpoBepka mpaBuiia JJIsl CUIIbI TOKA MPH MApaUICTIbHOM COSTUHEHUH PE3UCTOPOB.

10. Ompenenenue pabOTHI YNEKTPHUUECKOT0 TOKA, UAYIIETO Yepe3 Pe3ucTop.

11. OmnpeneneHue MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJEISIEMON Ha pe3UCTOpE.

12. MHccnepoBaHue 3aBUCUMOCTH CHIIBI TOKA, HIYILETO Yepe3 JJAMIIOUKY, OT HAIIPSLDKEHUS Ha HEH.

13. Omnpenenenune KII/I nHarpeBatens.

14. HccnenoBaHWe MarHUTHOTO B3aUMOAECHCTBHS MTOCTOSTHHBIX MAarHUTOB.

15. V3yuyeHue MarHWTHOTO IOJISI TIOCTOSHHBIX MArHUTOB IIPU UX 00bEIMHEHUH U Pa3esICHUH.

16. MHccnepgoBanue AEHCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17.  OnbIThl, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUS KaTyIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA U HANpPaBJICHUs TOKA B KaTYIIKE.

18. U3yuenue aedcTBUS MATHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.

19. KoHctpynpoBaHue U u3ydeHne paboThl JIEKTPOIBUTATEIS.

20. Usmepenue KII/I anekTpoaBurateibHON yCTaHOBKH.

21.  OmbIThI IO UCCIETOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIUU: HUCCIIEI0BAHNE U3MEHEHUI
3HAYEHMS Y HAPABJICHHUS] MHIYKIUOHHOTO TOKA.

9 KIIACC

Pasnen 8. Mexannueckue siBJICHUS.

Mexannueckoe aBwkeHune. MartepuanbHasg Touka. Cucrema  orcuéra. OTHOCUTENIBHOCTB
MEXaHMYEeCKOro  JABWKeHHUs. PaBHOMEpHOe  mpsAMoiuHENHHOe — JIBHKeHHE. HepaBHOMepHOeE
IPSIMOJIMHEHOE ABM>KeHNEe. CpellHAs 1 MTHOBEHHAs! CKOPOCTH TeJla IIPA HEPAaBHOMEPHOM JIBHKEHUU.

Yckopenue. PaBHoyckopeHHOE mpsiMosinHeliHOe BkeHre. CBoOomHOE maneHue. OnbITh [ anmes.

PaBHOMepHOE ABMKeHHE MO OKpyxHocTu. Ilepmon m wacrora obOpamenus. JluneiiHas u yrioBas
CKOpocTH. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBoiii 3axkoH Herotona. Bropont 3akon Herorona. Tperuii 3akoH Herotona. IlpuHumn
CYIIEPIIO3HULIMH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuiia TPEHHs CKOJIBKECHMSI, CUJIa TPEHUS ITOKOs, Apyrue
BU/IbI TPEHMUS.

Cuna TSDKECTM M 3aKOH BCEMUPHOTO TATOTEHMs. YCKOpEeHHE CBOOOJHOro majaeHus. JIBHkeHHe
wia"et Bokpyr Comnnua. [lepBas kocmuueckas ckopocTb. HeBeCOMOCTh U Ieperpy3Ku.

PaBHOBecue MarepuanbHOM TOUkH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPAOro Tena c
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TshkecTH.



Nmnynsc Tena. M3mMenenune ummynbca. Mmnynbe cuiibl. 3aK0H coxpaHeHUs uMmnyibca. PeakTuBHOE
JBUKECHUE.

Mexanuyeckas paboTa U MOIIHOCTh. PaboTa cuil TSXKECTH, yNpyroctu, TpeHus. CBs3b SHEPrUu U
pabotel. [loTeHnmanbHasi SHEpPrusi Tena, MOAHATOTO HaJ TMOBEPXHOCTHIO 3emud. [loTeHrmanbpHas
SHeprusi cxkatoil npyxkunbl. Kunetmueckas sHeprus. Teopema O KHHETHYECKOM SHEpPruu. 3aKOH
COXPAaHEHUS MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1.  HaOmogeHne MeXaHHYECKOTO JBIDKCHHUS Tela OTHOCUTEIBHO PA3HBIX TEJ OTCUETA.

2. CpaBHeHHE TTyTeH U TPAEKTOPUIN JIBUIKEHHS OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJ
OTCYETA.

3. N3mepenune CKOpoCTH U yCKOPEHHUS IPSAMOJIUHENHOTO JBHKEHUS.

4.  HccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmronenue NBMKEHHS Tella IO OKPYKHOCTH.

6. HaOmonenne MexaHMYECKHX SBICHHMH, MPOUCXOAAMINX B cucteMe orcuéra «Temexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKCHHH OTHOCUTEIHHO KaOuHeTa (PU3UKH.

7. 3aBHCHMOCTBH YCKOPEHHUs TeJla OT MAcChl Tejla U ICHCTBYIOIECH Ha HETO CHIIBI.

8.  HaOumonenue paBeHCTBa CHJI IIPH B3aMMOJICHCTBHUH TEll.

9.  V3meHeHwue Beca Tema IMPpHU YCKOPEHHOM JIBH)KECHHH.

10. Ilepenaua ummynbca Mpu B3aUMOJICHCTBUU TEI.

11. TIpeoOpazoBaHus SHEPTUU IPU B3aUMOACHCTBUM TEJL.

12. CoxpaHeHHEe UMITyJIbCa IPH HEYIIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHHe UMITyJIbCa MPU a0OCOTIOTHO YIPYTrOM B3aUMOIEHCTBHH.

14. HaOmoneHue peakTUBHOTO JABHKCHUS.

15. CoxpaHeHHe MEXaHHMUYECKOW FHEPTUU MPU CBOOOIHOM MaJCHHH.

16. CoxpaHeHHE MEXaHHUYECKOW YHEPTUU MPH IBMYKCHUH TEJa MO ICUCTBHEM NPY>KUHBI.
Jlabopamopnsie pabomel u onvimel.

1.  KoucTtpynpoBaHHe TpakTa Ui pa3roHa M JaIbHEHIIIEro paBHOMEPHOTO JBIKCHHS [IApUKa WITH
TEIIEKKH.

2.  OrmpeneneHne cpeHEH CKOPOCTH CKOJIBXKEHHUSI OpYyCKa UM JBIDKCHHS MIapHKa 10 HAKIIOHHOM
IJIOCKOCTH.

3. Ormpenenenne yCKOpEHHS Tela IPU paBHOYCKOPEHHOM JIBMYKEHUH 110 HAKIIOHHOW TUIOCKOCTH.

4.  HccnenoBaHue 3aBUCUMOCTH IIYyTH OT BpPEMEHHM IIPH PABHOYCKOPEHHOM JIBIDKEHUH 0e3
Ha4aJIbHOW CKOPOCTH.

5. IIpoBepka rumoresbl: €CiIM MPU PABHOYCKOPEHHOM JIBMKEHUHU 0€3 HavyaJbHOH CKOPOCTH IyTH
OTHOCSATCS KaK PSJ] HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE TIPOMEKYTKH BPEMEHH OJMHAKOBBI.

6.  HccrnenoBaHue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CUJIBI HOPMAJIBHOTO JaBJICHUS.

7. Omnpenenenue ko3 UirEeHTa TPEHUS CKOJIBKEHUS.

8.  Ompenenenue xECTKOCTH MPYKUHBI.

9.  Onpenenenne paGOTHI CHIIBI TPEHUS TPH PAaBHOMEPHOM JIBHKEHUH TeJa MO TOPU30HTAIBHON
MIOBEPXHOCTH.

10. Ompenenenue pabOTHI CHIIBI YIPYTOCTH TIPU OABEME TPY3a C HCITOJIB30BAaHHEM HETIOABIKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

11. H3yueHue 3aKOHA COXPAHEHHUS SHEPTHUU.

Pa3znen 9. Mexanuveckne KoJ1e0aHUS U BOJIHBI.

KonebarensHoe nBuxenre. OCHOBHbIE XapaKTEPUCTUKH KOJeOaHUM: NEPUO, YacTOTa, aMILTUTYAA.
MaremMaTHueckuii 1 Ipy>KUHHBII MassTHUKU. [IpeBparienue sHEpruy Mpu KosedaTenbHOM JBHKEHUH.

3aryxatomue konebanus. BeiHyxnennple Konebanus. Pezonanc. Mexanndeckue BoJiHBI. CBOMCTBa
MeXaHW4YecKux BOJH. [IpojonbHBIE W TONEpEeYHblE BOJIHBL. JITMHA BOJHBI M CKOPOCTh €&
pacrpocTpaHeHus. MexaHNn4eCKHe BOJIHBI B TBEPJOM TeJle, CEUCMUUYECKUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. MHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue kone6anuil Ten Mo 1eHCTBUEM CHIIBI TSHDKECTH U CHITBI YIIPYTOCTH.



HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habroienne BEIHYKISHHBIX KOJIeOaHUH U pe30HaHca.
Pacrnipoctpanenne mpooabHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEIH).
Hao0umro1eHre 3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTEHI.
AKYCTHYECKHI1 pe30HaHC.

JIa6opamoprle pabomul u onvimol.

SEORFREN

1.  Ompenenenue yacTOTHI U NEpUOJIa KOJIEOAHUI MaTEMaTUIECKOTO MasTHUKA.

2.  OmnpeneneHue 4acTOTHI U IepUoAa KojaeOaHui Mpy>KMHHOTO MasiTHHUKA.

3.  HccnenoBaHue 3aBHCHMOCTH IEpHOAA KoJeOaHUIl MOJBEIIEHHOTO K HUTH TPy3a OT JUIMHBI
HUTH

4.  HccrnenoBaHue 3aBUCHMOCTH IepHOAa KOJIEOAHUN PYKMHHOTO MasiTHUKA OT Macchl Ipys3a.

5.  IIpoBepka HE3aBHCUMOCTH MepuoJia KoyiedaHui rpy3a, MOJBEIIEHHOIO K HUTH, OT MaccChl Tpy3a.

6.  OmnbIThl, AEMOHCTPUPYIOIINE 3aBHCUMOCTb Iepuoja KojeOaHU MpPYKHHHOTO MasTHHKA OT
Macchl Ipy3a U KECTKOCTH NPYKHUHBI.

7.  M3mepeHune yCKOpeHHUs: CBOOOJHOTO MaJCHMUS.

Paznen 10. DiieKTpOMarHMTHOE MOJI€ U 3JIeKTPOMATHUTHbIE BOJIHbI.

DNEeKTPOMArHuTHOE MoJie. DIEKTPOMAarHUTHbIE BOJIHBI. CBOWCTBA 3JIEKTpOMAarHuTHRIX BoJH. [lkana
ANEKTPOMArHUTHBIX BOJIH. Vcronb30BaHKe 37€KTPOMAarHUTHBIX BOJIH JJIS COTOBOM CBSI3U.

DnekTpoMarHuTHas rpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomot u onvimel.

1.  W3yueHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO MOOUIILHOTO TenedoHa.

Pa3zpnen 11. CBeroBble siBJICHHS.
JlyueBas mognenb cBera. Mcrounuku cera. llpsMosnHeliHOE pacnpOCTpaHEHUE CBETa. 3aTMEHUS
Connua u JIynel. Otpaxenue cBera. [Imockoe 3epkaio. 3akOH OTpakeHUS CBETA.
IIpenomnenue cBeTa. 3akOH npejlomiieHus cBeTa. [lollHOe BHYTpEHHEEe OTpaKEHHE CBeETa.
Hcnonb3oBaHKe MOJHOTO BHYTPEHHETO OTPaKEHUSI B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xon nydeit B nmuH3ze. OnTudeckas cuctema QoroarnmapaTa, MUKpPOCKOIA U Tejeckomna. [7a3
KaK ONTHYECKas cucteMa. bim3opyKkocTh U 1abHO30PKOCTb.
Pasnoxxenne Oenoro ceera B crnekTp. Oneitel HbroToHa. CliokeHHE CHEKTPajbHBIX I[BETOB.
Jucnepcus cera.
Hemoncmpayuu.
[IpsimonMHEHOE pacpOCTpaHEHUE CBETA.
OtpaxkeHue cBeTa.
[ony4yenne n300pa’keHU B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTHyeckuil CBETOBO.
Xona my4eil B cobuparolei JInH3e.
X0 ayder B pacCenBarollen JIMH3E.
[Tonyuenue n300paxeHU ¢ TOMOIIBIO JIUH3.
[Tpuntmn neiicTBus Gporoanmnapara, MUKPOCKOMA U TEIECKOIIA.
0. Mogens riasa.
1. Pasnoxenne 6enoro cBeTa B CIEKTP.
12. Tlomyuyenue O6enoro cBeTa MPH CIOKESHUU CBETA PA3HBIX IIBETOB.
Jlabopamopnuvie pabomul u onvimel.

RROooNoO~WDNE

1. HCCJ’IGJIOB&HI/IC 3aBUCUMOCTH yIJjia OTPAXXCHHUA CBETOBOTO JIyda OT yrjia nmaacHusA.
2. I/I3yquI/Ie XapaKTCPHUCTHUK I/I306pa)KCHI/IH npeaMeTa B INIOCKOM 3€pKaJIC.
3. HCCJ’IGJIOB&HI/IC 3aBHUCHMOCTH yrJjia NpCIOMIICHHA CBETOBOI'O JIyda OT yTJia MaJCHHUA Ha I'paHULIC

«BO3AYX—CTCKIIO».



[Monmyuenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI COOMPAIOIIEH JTUH3HI.

OMnBITHI 110 Pa3NOKEHUIO OEIOT0 CBETa B CIEKTP.

OMBITHI IO BOCTIPHUSITHIO 1IBETA MPEMETOB TP MX HAOIIOJIEHUN Yepe3 IIBETOBBIC (PHIIBTPHI.

Parme.n 12. KBanTroBELI€ IBJICHUA.

Onwitel  Pezepdopna m mmanerapHas mojens atoma. Mogens atoma bopa. Hcmyckanue u
IIOTJIOIIEHUE CBETa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oeta- W ramma-uznydeHus. CTpoeHuWe aTtoMHOro sjapa. HykmonHas
MoJieNib aTOMHOTO simpa. M3otomnel. PaanoakTuBHble npeBpaienus. [lepuon momypacnaga aTOMHBIX
sanep.

SAnepuble peakuuu. 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MAaCCOBOTO YUCEN. DHEPrUsi CBSI3M aTOMHBIX
saep. CBa3b Macchl U 3Hepruu. Peakuuu cunte3a u nenenus saep. Mcrounuku sHeprum ConHua u
3BE3 L.

Snepnas sHepretuka. JledcTBUS paguoaKTUBHBIX U3JyYEHUN Ha )KUBBIE OPTraHU3MBbI.

Hemoncmpayuu.

No ok

1.  Cnexrtpsl U3Iy4eHHs U NOTJIOIEHHS.

2. CHoexTpsl pa3IMYHbIX Ta30B.

3. CnexTtp BogopoJa.

4.  HaGmonenue TpekoB B kamepe Buiibcona.

5. PaGora cuérunka HOHU3UPYIOIIUX U3TyYEHHH.

6.  Perucrpanms nzmydeHus: IpUPOJIHBIX MHHEPAJIOB U TPOTYKTOB.

Jlabopamopnsie pabomel u onvimeol.

1.  HaOmioneHue CIUTOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyYCHHUS.

2.  HccnenoBaHue TpPEKOB: H3MEPEHME SHEPrUM YacTUIBI IO TOPMO3HOMY myTu (1O
¢dororpadusam).

3.  H3mepenue paanoakTuBHOTO GoHA.

IToBTOpHTE/IBLHO-00001IAIO NI MOLYIb.

[ToBTOpUTENBHO-0000IIAIONIMI  MOAY/Ib NpeJHa3HaYeH s CUCTeMaTH3allMd U 0000IeHHS
IIPEIMETHOTO COZAEPXaHUS U ONbITa JEATEIbHOCTH, NMPUOOPETEHHOTO NPU H3YUYEHHUU BCEro Kypca
¢u3uKy, a TakXke A MOArOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMeHy MO (usuke A
oOyuaroluxcs, BbIOpaBUIMX ATOT YYEOHBII PEAMET.

IIpy m3ydyeHHH NAHHOTO MOXYJI PEaJU3YHOTCS U CHUCTEMATU3UPYIOTCS BUABlI JEATEIBHOCTH, Ha
OCHOBE KOTOpBIX OO€CHedYHBAaeTCsl JOCTHXKEHUE MPEIMETHBIX M METANpeAMETHBIX IUIAHUPYEMBIX
pe3yinbTaToB 0OyueHUs, (OPMHUpPYETCs €CTeCTBEHHOHAy4Hass TI'PaMOTHOCTh: OCBOEHHE Hay4YHBIX
METOJIOB UCCJIEIOBaHUS SBJICHUI IPUPOJIBI U TEXHUKHU, OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3HUECKUE
ABJICHUS, IPUMEHsS IIOJy4YEHHBIE 3HAaHMs, pelaTh 3aJadyd, B TOM 4YHCJIE KauyeCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[IpyHIUMIINATBEHO [EATEIBHOCTHBIM XapakTep MAaHHOIO paslella peanu3yercs 3a CYET TOro, 4ro
o0yyJaromuecs BBIIOIHSIOT 3aJaHHs, B KOTOPBIX UM IIpe/laraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHUH pAcMO3HABaTh W HAYYHO OOBACHATH (U3NYECKHE SIBICHHUSA B
OKpY>Karolllel NpupoJie U MOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METO/bI MUCCIEAOBaHUA (PU3UUECKUX SIBICHUI, B TOM YHCIE JJS MPOBEPKH
TUIOTE3 U MOJyYEHUs] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH HAYYHbIE OCHOBBI HanO0JIee BXKHBIX JOCTHKECHHI COBPEMEHHBIX TEXHOJIOTH, HapUMep,
IIPAKTUYECKOr0 MCIOJIB30BAaHUS PA3JINYHBIX HCTOYHUKOB YHEPIMH HA OCHOBE 3aKOHA IPEBPAICHUS U
COXPAHEHHUS BCEX U3BECTHBIX BU/I0OB DHEPTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOTPAMMBLI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

W3yuenne Qu3MKKM Ha YpPOBHE OCHOBHOTO OOIIETO OOpa30BaHMs HAMPABICHO Ha JIOCTIKCHHE
JIMYHOCTHBIX, MCTAITPCAMETHBIX U IPCAMCTHBIX O6paSOBaTeﬂLHBIX PE3YyIbTATOB.

B pesynbrate usyueHus (PU3MKM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS y 0Oydaromierocs
OynyT chopMUPOBaAHBI CIEAYIOIINE TNYHOCTHBIC PE3YIHTATHI B YACTH:

o 1) maTpuoOTH4YeCKOro BOCIUTAHUSA:

o - MPOSIBIICHHE HMHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHICKON (pusmueckoin
HAYKU;

o - ICHHOCTHOE OTHOILIEHHE K JJOCTH)KEHUSIM POCCUHCKUX YUEHBIX-(DU3HUKOB;

o 2) rpa’kIaHCKOro0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

o - TOTOBHOCTb K aKTHBHOMY Yy4YacCTHIO B OOCYXIE€HUHU OOIIECTBEHHO 3HAYMMBIX M I3TUYECKUX
po0JieM, CBA3aHHBIX ¢ IPAKTUYECKUM IIPUMEHEHUEM JOCTHKEHUN (PU3HKY;

o - OCO3HAHME BaKHOCTU MOPAJIbHO-3TUUECKUX IPUHIUIIOB B I€ATEIBHOCTH YYEHOTIO;

o 3) 3cTEeTH4eCKOro BOCIUTAHMS:

o - BOCIIPHUSITHE ACTETUYECKUX KayecTB (PUM3MYECKON HayKu: €€ TapMOHUYHOTO IOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

o 4) HEeHHOCTH HAYYHOI0 MO3HAHMS:

o - OCO3HaHWE IIEHHOCTH (HU3MUECKONW HAayKHM KaK MOIIHOTO HHCTPYMEHTa MO3HAHUA MUDPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTUM, BaXKHEHIIEN COCTABIISIIOLIEN KYJIBTYPBI;

. - pa3BUTHE HAYYHOH JTF0003HATENFHOCTH, MHTEPECA K UCCIIEA0BATENLCKOM AeITEIbHOCTH;

o 5) popmupoBaHus KYJIbTYPbI 310POBbSI M1 IMOIMOHAJIBLHOIO 0JIAT OOy YU

o - OCO3HAHME LIEHHOCTH 0e30macHOro odpasa >KU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MHpE,

BAXHOCTH TIpaBUJI 0e30macHoro MOBCACHHA Ha TPAaHCHOPTEC, Ha JOoporax, C OSJICKTPUYCCKUM H
TCIIIIOBBIM O60py,Z[OBaHI/IeM B JOMAIIHUX YCJIOBUAX;

o - ¢copMHUPOBAaHHOCTH HaBbIKa pedIEeKCHH, MPU3HAHUE CBOETO IMpaBa Ha OIMMUOKY M TAaKOTO JKe
MpaBa y JIpyroro 4eJoBeKa;

o 6) TPYy10BOr0 BOCTIMTAHMS:

o - aKTUBHOE y4yacTHe B pEIICHMH MPAaKTHYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTeIbHON

OpTaHu3alliy, TOpoJa, Kpasi) TEXHOJOTHYECKON M COIMAIbHON HANpPaBICHHOCTH, TPEOYIOMIHUX B TOM
qucie U GU3NYEeCKUX 3HAHUH;

o - HHTEpEC K MPaKTUYECKOMY U3yUYeHUI0 Tpodeccuid, CBI3aHHbIX C (UINUKOM;
o 7) 3IKOI0TrMYeCKOr0 BOCIIMTAHMS
o - OpUEHTalMs Ha TNpUMEHEHHEe (U3MUECKUX 3HAHMM 7 peleHus 3ahad B 00JIacTH

OKpY)Kalollled Cpeapl, IUIAHWPOBAHMUSA TOCTYNKOB M OLEHKH HX BO3MOXHBIX IIOCJIEICTBUN IS
OKpY>Karolleu Cpeibl;

o - OCO3HAHME TJI00ABHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel X PelIeHus;

o 8) apanTanuM K U3MEHSIIOIUMCH YCJIOBUSAM COIMAIBLHOI U MPUPOIHOI Cpe/bl:

o - TOTPeOHOCTh BO B3aMMOJICUCTBHUH TP BBHITOJHEHUH UCCIEIOBAHUN U TPOEKTOB (hU3NUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSAM JAPYTHX;

o - IOBBILIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO JAeATEIbHOCTh;

o - IOTPeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUIL, B TOM uHciie GOPMYIUPOBATH UJIEU, TIOHATHUSA,
TUTOTE3HI O PU3HUYECKUX 00BEKTAX U SIBICHUSX;

o - 0OCO3HaHME Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

o - IUTAHUPOBAHKE CBOETO Pa3BUTHUS B MPUOOPETEHUN HOBBIX (PM3MUECKUX 3HAHUM;

o - CTpEMJICHUE aHAIM3UPOBATh M BBISABIATH B3aUMOCBSI3U MPUPOJIBI, 00IIECTBA U YKOHOMHUKH, B
TOM YHUCJIE€ C UCTIONB30BaHUEM (PU3UUYECKUX 3HAHUN;

o - OICHKa CBOMX JCUCTBHI ¢ YYETOM BIUSHHUS Ha OKPYXKAIOUIYI0 Cpedy, BO3MOMKHBIX

TJI00AJIBHBIX TOCIEICTBHIA.



METAINIPEJMETHBIE PE3YJIbTATbBI

B pesynbrate ocBoeHHs TporpaMMbl 1o (U3WKE HAa YpOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS Yy
oOyyaromerocss  OyayT  chopMHpOBaHBI  MeTampeaMeTHble  pe3yJbTaThl, BKJIIOYAIOIINE
MO03HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIC NEHCTBHS, KOMMYHUKATHBHBIE YHUBEPCAIbHBIC y4eOHBIC
JeMCcTBUS, pErysITUBHbIE YHUBEpPCAJIbHbIC YUeOHBIE 1eHCTBHSL.

ITo3naBaTebHBIC YHHBeEPCAJIbHbIC YU4eOHbIC el CTBHUS

ba3oBble Joruyeckue aeiicTBUs:

o BBISIBJISITH U XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBJICHUM);

. yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KiIacCU(UKAIMU, OCHOBAaHUS i 0000LIeHUs WU
CpaBHEHMS;

o BBISBIISITh 3aKOHOMEPHOCTH W TIPOTUBOPEYHsI B paccMaTpuBaeMbIX (DakTax, IaHHBIX H
HaOJIOCHUAX, OTHOCSIIUXCS K (PU3UUECKUM SIBICHUSM;

J BBIABIIATh IPUUMHHO-CIICICTBEHHBIC CBA3M MPU U3Y4YEHUU (PU3MUYECKUX SIBIICHUH U MPOLECCOB,

ACJIaTb BBIBOJABI C HCIIOJB30BAHHUCM JACAYKTHBHBIX W HWHIAYKTHBHBIX yMO3aKHIO‘ICHI/II>'I, BbIABHUI'ATh
THITOTE3BI O B3aUMOCBS3SIX (PU3MUCCKUX BEITHUHH;

o CaMOCTOSITEJIbHO BBIOMpPATh CHOCOO pemieHus ydeOHoW ¢u3nueckod 3agauu (CpaBHEHHE
HECKOJIbKMX BapHaHTOB peLICHHs, BbIOOp Haubojiee MOAXOIAIIEr0 € Y4YETOM CaMOCTOSITENIEHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble ucciegoBaTe1bCKUe 1eHCTBUA:

) UCTIOJIB30BaTh BOMPOCHI KaK UCCIIEI0BATEIBCKUI HHCTPYMEHT MTO3HAHMUS;

. IPOBOJMUTH IO CAMOCTOSITEIBHO COCTABJIIEHHOMY IUIAHY OIIBIT, HECJOXKHBIA (u3nueckuii
IKCIIEPUMEHT, HEOOBIIIOE HCCIIET0BaHNE PU3NICCKOTO SBIICHHUS,

) OLICHUBATh HA NPUMEHHMOCTh W JOCTOBEPHOCTh HH(MOPMAIIMIO, MOJYYCHHYIO B XOJC
WCCIICTOBAaHUS WITA DKCIIEPUMEHTA;

. CaMOCTOSITEIEHO (pOPMYTUPOBaTh O0OOIIEHUS W BBIBOABI IO pE3yJIbTaTaM MPOBEIEHHOTO
HaOJIIOIEHNs, OITBITA, UCCIIEIOBAHUS;

° MPOTHO3MPOBATh BO3MOXKHOE JalbHEWIIEe pa3BUTHE (DHU3UYECKHX IIPOIECCOB, a TaKXKe

BBIJIBUTATh MPEATION0KEHUS 00 UX Pa3BUTHU B HOBBIX YCJIOBHUSIX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

. NPUMEHSTH pa3IMYHbIE METOBI, HHCTPYMEHTHI U 3aIPOCHI P TIOUCKE U 0TOOpe MH(OpMAIIH
WIN JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHON pU3nuecKoil 3ajauu;

J aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO PA3JINYHBIX BUI0OB U
dbopM TpeicTaBICHHS,

o CaMOCTOSITEJIFHO ~ BBIOMpATh ONTUMaJIbHYIO (OpMYy TMpeAcTaBiIeHUs HHGOpMAIMH U
WIIIOCTPUPOBATh pellacMble 3a7aud HECIO0KHBIMU CXEMaMH, JuarpaMMmaMiu, MHOM Ipa@UKod M HX
KOMOMHAIIHSIMH.

KomMmyHukaTnBHbBIe yHUBepcaibHble YueOHbIe 1eHCTBUSA:

o B X0Ji¢ OOCYX/IeHHUsI yueOHOTO MaTepHualia, pe3yJlbTaToB JabOopaTOPHBIX pabOT M MPOEKTOB
3aJaBaTh BOIIPOCHI MO CYIECTBY 00CYKIaeMOM TEMBbI U BBICKA3bIBATh WJIEH, HAIICJICHHbIE HA PEIIeHUe
3a/1a4M U oJiAepkaHue OJaro)xeaaTeIbHOCTH OOLICHUS;

o COIIOCTABJIAITh CBOM CYXXACHHUS C CY)KICHHSIMM JPYrUX YYaCTHUKOB JHAjoOra, oOHapy>KHUBaTh
pasyinyue U CXOACTBO IO3ULUM;

o BBIPAJKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TMCbMEHHBIX TEKCTaX;

o NyOJIMYHO TIPEACTABIATH PE3YIbTaThl BBIMOJIHEHHOTO (PU3MUECKOro OmbITa (IKCIEPUMEHTA,
UCCIIeIOBAHMSI, IPOCKTA);

o NOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M HMHIUBUAYaJIbHOM pPabOTHl MpH

pelIeHNH KOHKPETHON (PU3UIECKOi POoOIeMBI;



L] HpI/IHI/IMaTb neiaun COBMCCTHOP’I ACATCIIBHOCTH, OpFaHI/I3OBBIBaTB I[GﬁCTBHSI 10 eé JOCTHUXCHUIO:
pacrpeaessaTh poiaH, 00CYKIaTh MPOIECChl U PE3yNIbTaThl COBMECTHOW padOTHI, 0000IIaTh MHEHUS
HECKOIBKHX JIIOJICH;

o BBINIOJIHATH CBOIO 4YacTh palOThl, JOCTUTas KayeCTBEHHOIO pe3yibTaTra IO CBOEMY
HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUSA C APYTHUMH YI€HAMU KOMaH/IbI;
. OLICHUBATh KayeCTBO CBOETO BKJaJa B OOMIMH MPOIYKT MO KPUTEPHUSM, CAMOCTOSATEIBHO

C(I)OpMy.]'II/IpOBaHHBIM Y4aCTHHUKaMH B3aUMOICHCTBUS.

PerynsiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AelicTBUS

Camoopranusaunus:

o BBIABIISITH TPOOJEMBI B KM3HEHHBIX M YUEOHBIX CHUTYalMsX, TPEOYIOIIMX JIs pelIeHHs
(bu3nUecKux 3HaHUH;

o OPUEHTUPOBATHCA B PA3IMYHbIX MOAXO0JAX NPHUHITHSA pelleHuil (MHIUBUAYAIbHOE, IPUHATHE
pelIeHUs B IpyMIe, IPUHATHE PELLIEHUI TPYIIO);

o CaMOCTOSITEJIbHO ~ COCTaBJIATh QJITOPUTM  pelleHds (U3MYEeCKOM 3ajaud  WiIM  IUIaHa

UCCIIEIOBaHMUs C YYETOM HMEIOUIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHPOBAThb
MpeJiaraéMble BapUaHThl PEIICHHUI;

J JieNiaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3 PELICHHUE.

CaMOKOHTPO/Ib, IMOLIMOHAIbHBINH HHTEJVIEKT:

o JIaBaTh a/ICKBaTHYIO OLICHKY CUTYallU! U IpeJUIaraTh IUIaH €€ U3MEHEHMS,

J OOBSICHATh TMPUYUHBI JOCTH)KEHUS (HEIOCTHKEHMS) pe3yibTaToOB MAESITEIbHOCTH, JaBaTh
OLIEHKY PUOOPETEHHOMY OIBITY;

. BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb (B TOM 4YHCIIE B XOJ BBINOJHEHHS (PU3UUECKOTO

UCCIICIOBAaHUsI WM IPOEKTa) HA OCHOBE HOBBIX OOCTOSTENIBCTB, H3MEHHBIIUXCS CHUTYalUH,
YCTAHOBJICHHBIX OLIMOOK, BOZHUKIINX TPYIHOCTEH;

o OLICHUBATb COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

o CTaBUTh ce0sl HA MECTO JPYroro 4esjoBeKa B XOJ€ CIOpa WM JUCKYCCHUHM HAa HAyYHYIO TEMY,
ITIOHUMAaTb MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;

o NpU3HABaTh CBOE MPAaBO Ha OLIMOKY MPH PeHIeHnH GU3NYECKHX 3a7a4 WK B YTBEPXKICHUIX Ha

HAy4YHBIE TEMBI U TAKOE K€ MPaBO JIPYroro.
MNPEAMETHBIE PE3YJIBTATHI

K konmy oOydeHus B 7 kJjacce TPEIMETHBIE Pe3yNIbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaKaTh
c(hOpPMUPOBAHHOCTH Y O0yUaIOIIUXCS YMEHHIA:

o UCIIOJIb30BaTh MOHATHUSA: (U3MYECKHE U XUMUYECKUE SIBJICHUS, HAOIIOACHHUE, IKCIEPUMEHT,
MOJIeNb, THIOTE3a, CAWHHIBI (DU3MYECKUX BEIUYHMH, aTOM, MOJIEKYyJla, arperaTHhIE COCTOSHUS
BemiecTBa  (TBEpHOE, IKHUIKOE, Tra3000pa3HoOe), MEXaHW4YecKoe JABI)KEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSAMOJIUHEHHOE), TPAeKTOpHs, PAaBHOACUCTBYIOIIAs cwia, aedopmamus (ynpyras,
MJIaCTUYECKas ), HEBECOMOCTb, COOOIIAOIINECS COCY/IBI;

o pazimmuath sBieHus (Auddy3us, TEMIoBOE IBWKEHHWE YacTHI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHUE, HEPABHOMEPHOE JBW)XEHHUE, UHEPLUs, B3aUMOJIEUCTBUE TEJ, pABHOBECHE TBEPJBIX TEIN C
3aKpEeIUIEHHOM OCBIO BpallleHUs, Tepefada MaBJICHHUs TBEPABIMH TEJIAMH, >KUJIKOCTIMH M Ta3aMHu,
atMoc(epHOe maBlieHUe, IMIaBaHUE TeN, MPEBPAIICHUS MEXaHUYECKOW DHEPruH) MO OMUCAHUIO HX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIONTUX JIaHHOE (PU3UIECKOE SIBJICHUE;

o pacro3HaBaTh MPOSBICHUE M3YUYEHHBIX (DU3MYECKHUX SBICHUH B OKPYXAIOMIEM MHUpPE, B TOM
yrcie GU3NYECKUe SIBICHUS B MPUPOJIE: MPUMEPDI IBIKEHUS C PA3TMYHBIMU CKOPOCTSIMHU B KUBOU U
HEXXMBOU TPUPOJIE, NEHCTBUE CHIIBI TPEHHSI B IPUPOJIC M TEXHUKE, BIUSHUE aTMOC(HEPHOTO JTaBICHUS



Ha >KUBOM OpraHu3M, IUIaBaHUE PbIO, ppIYard B TeJe YEJNOBEKa, MPU 3TOM MEPEBOTUTH MPAKTHUECKYIO
3a/1auy B y4eOHYIO, BBIJICIISATh CYIIIECTBEHHBIC CBOMCTBA (MpU3HAKK) (DU3NIECKUX SBICHUM;

o OMHCHIBATh HM3YYCHHBIC CBOWCTBA TEN W (PU3UYECKUE SBICHHS, HCIONB3Yys (pU3UUecKue
BEIMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBa, BPEeMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHUIIA
YOPYrOCTH, CWJIa TSKECTH, BEC Tella, Cujla TPEHHs, JaBjieHHe (TBEPIOTO Tena, >KUIKOCTH, Ta3a),
BBITAJIKUBAIOIIAs CHJIAa, MEXaHUUYECKas paboTa, MOIIHOCTD, TJIEUO CHIIBI, MOMEHT CUJIbI, KOO (UIIUEHT
MOJIC3HOTO JICHCTBUS MEXAaHM3MOB, KHHETHYECKAas W TOTEHIWAIbHAs SHEPrus), MPU ONMUCAHUHU
MPAaBUJILHO TPAKTOBATh (PU3WYECKUI CMBICT HCIIOIB3yEeMbIX BEIHYWH, MX O0O03HAYCHHS] W €IUHUIIBI
(GUBUYECKUX BEJIWMYHMH, HAXOAWTHh (POPMYIIBI, CBS3BIBAIONIME MAaHHYIO (U3HUYECKYI0 BEIUYHHY C
JIPYTUMHU BEJTMYMHAMU, CTPOUTD TpaUKN U3y4EeHHBIX 3aBUCUMOCTEN (DM3MUECKUX BEIIUYHH;

o XapaKTepu30BaTh CBOMCTBAa Ten, (U3WYECKUE SBICHHS M TMPOIECCHI, HCIONb3ys IMpaBuia
CJIOXKEHHUs CUil (BIOJb OJHOM mpsiMoi), 3akoH ['yka, 3axoH Ilackans, 3akoH Apxumena, MPaBUIIO
paBHOBecHsl phluara (0JI0Ka), «30JI0TO€ MPABUJIO» MEXAaHHUKH, 3aKOH COXPAHEHHS MEXaHMYECKOMN
SHEPTUH, MPU STOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA W 3alHCHIBATH €T0 MaTEMaTHYECKOE
BBIpaXCHHE;

o OOBICHATh (PU3WUYECKHE SIBIICHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIE W B KOHTEKCTE
CUTYyallM MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh IPUUYUHHO-CIECJACTBEHHBIE CBS3H,
CTPOUTH OOBACHEHHE U3 1—2 JIOTWYECKHX IIaroB ¢ OMOpOi Ha 1—2 M3YYEHHBIX CBONCTBA (PU3UUYECKUX
SIBIICHUH, PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

o pemath pacyéTHble 3a7aud B 1—2 NMeHCTBUS, UCIONB3Yys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
¢bu3MYecKue BEJIMYMHBI: HAa OCHOBE aHalnM3a YCIOBUSA 3a/laud 3allMChIBaTh KPaTKOE YCIIOBHE,
MOJICTABIATh (DU3MUYECKHE BETUYMHBI B (DOPMYNIBI U TPOBOAMUTH PACYETHI, HAXOIUTH CIPABOYHBIC
JaHHBIC, HEOOXOAUMBIC JJIsl PEIIeHUs 3aJ]1ad, OIEHUBATh PEATUCTUYHOCTh MOJYYCHHON (HU3UIECKOM
BEJINYMHBI,

o pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPH MOMOIIM (U3MYECKUX METO/OB, B
OMHCAaHUU HCCIICIOBAHUS BBIACIATH MPOBEPSEMOE MPEANONIOKEHUE (TUIIOTE3Y), pa3auyarb Hu
MHTEPIIPETUPOBATH MOTYYCHHBIH Pe3yabTaT, HAXOAUTh OIIMUOKU B XOJI€ OMbITA, AEJIaTh BBIBOJIBI 110 €r0
pe3ynbTaTam;

o MPOBOJUTH OMBITHl MO HAOTIOACHUIO (PU3NYECKUX SBICHUN WM (DU3MUYECKHX CBOWUCTB TEI:
dbopMynupoBaTh MpOBEpsSEMble TMPEANOJIOKEHUs, COOUpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO
000pynoBaHUs, 3aMUCHIBATH X0 OIBITa U ()OPMYIUPOBATH BHIBOIHI,

o BBIMOJHATh TMPSMbIE W3MEPEHHs pPACCTOSHUS, BPEMEHM, MacChl Tena, O0BbEMa, CHUIBI U
TEMIIEPAaTypbl C HCIOJIH30BAHMEM aHAJOTOBBIX M IM(PPOBBIX MPUOOPOB, 3aMUCHIBATH IMOKA3aHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTA U3MEPEHU;

o IPOBOJMUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKOW BENUYMHBI OT JIPYrol cC
WCIIOJIb30BAHUEM TMPSIMBIX HW3MEPEHMM (3aBUCUMOCTH TYTH PABHOMEPHO ABMXKYIIErocs Tejaa OT
BpEMEHH JBMKCHMSI Tela, CHJIbI TpPEHUS CKONBKEHHS OT Beca Tela, KadecTBa 00pabOTKU
MMOBEPXHOCTEH TEM W HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMAAU COTPUKOCHOBEHHS TEJ, CHIIbI
VOPYTOCTH OT Y/UIMHEHUS MPYXXHUHBI, BBITATKUBAIOIIEH CHIIBI OT 00BhEMa MOTPYKEHHOM YacTH Tefa U
OT TUIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€ja, OT TJIyOWHBI, Ha KOTOPYIO
MOTPYXEHO TeNl0, YCIOBUH TIaBaHUs Tell, YCIOBUW paBHOBECHS pblyara M OJOKOB), Y4acTBOBaTh B
IJIAHUPOBAHUHM Y4E€OHOTO HCCIIEIOBaHMsI, COOMpATh YCTAHOBKY U BBITIOJHATH W3MEPEHHUs, CIEIys
MPEITI0KEHHOMY TIaHy, (GPUKCHPOBATh PE3YyIbTaThl MOTYYSCHHON 3aBUCUMOCTH (PU3UYECKUX BEJIUMYMH B
BUJI€ TIPEIOKEHHBIX TAOJIHI] ¥ TPAPUKOB, J€1aTh BBIBOJIBI 0 PE3YJIbTaTaM HCCIICIOBAHNS,

o MPOBOJINTH KOCBEHHBIE M3MEpPEHUsT (PU3UYECKUX BENWYHMH (IUIOTHOCTH BEIIECTBA XKHUIKOCTH U
TBEPAOIO Teja, CUJla TPEHUS CKOJIBKEHHUs, JaBIIEHHE BO3AyXa, BBITAIKUBAIONIAS CUJIa, IEHCTBYIOMIAs
Ha TOTPYXEHHOE B JKUAKOCTH TENO, KOI(DQPHUIMEHT IMOJIe3HOrO NEHCTBUS MPOCTBIX MEXAHHU3MOB),
cienys MpeAJIoKEHHONM MHCTPYKIMH: MPU BHIIOJHEHUH M3MEPEHUH cOOMpaTh 3KCHEPHUMEHTATbHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUCHUE UICKOMOM BEIMYHHBIL;

o coOmroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpU padoTe ¢ J1a00paTOpHBIM 000PYIOBAHHUEM;



o YKa3bIBaTh TPUHIUIBI JIEHCTBUS MPHOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIONIMECS COCYAbI, OapoMeTp, phluar, IMOABHKHBIA W HEMOJBIKHBIN OJIOK,
HAKJIOHHAS IJIOCKOCTD;

o XapaKTepU30BaTh MPHUHIIMIBI JEHCTBUS HM3YYCHHBIX MPUOOPOB U TEXHUYECKHX YCTPOWCTB C
OTOpOM Ha WX ONUCaHMs (B TOM YHCIIE: MOAIIUITHUKH, YCTPOMCTBO BOJOMPOBOAA, THAPABIMUCCKUI
MPECC, MAHOMETpP, BBICOTOMEP, MOPIIHEBOM HACOC, APEOMETP), HCIOJIb3ys 3HAHUS O CBOMCTBAxX
(U3UYECKUX SBICHUN U HE0OX0AUMbIe (PU3UIECKHE 3aKOHBI 1 3aKOHOMEPHOCTH;

o MPUBOJIUTH MPUMEPHI (HAXOAUTh HHPOPMAIMIO O MPUMEPAX) MPAKTHUECKOTO HCITOIH30BAHHS
(bu3MUYeCKUX 3HAHWN B MOBCEIHEBHOW JKM3HM g oOecredeHus Oe30MacHOCTH MpU OOpaIeHUH C
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 370pOBbS U COOJIIOACHHUS HOPM
9KOJIOTUYECKOT0 MOBEJICHHUS B OKPYKAIOIIECH cpefie;

° OCYIIECTBIISATh OTOOP MCTOYHMKOB WMH(popManuu B MHTEpHETE B COOTBETCTBUU C 3aJaHHBIM
MMOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUNM U MyTEM CPABHEHUS PA3IMYHBIX UCTOUHUKOB
BBIJICIISITH MHPOPMAIINIO, KOTOPAs SBIISICTCS IPOTUBOPSYMBOM MITH MOXKET OBITh HEJIOCTOBEPHOM;

° WCIIOJIB30BaTh IPU  BBITIOJIHEHWHM YYEOHBIX 3aJaHUNl HAy4YHO-TIOMYJSIPHYIO JIUTEPaTypy
(U3MYECKOTO COJIEpKaHUsl, CIPABOYHBIE MaTepuaibl, pecypchl cetu MHTepHET, BiaaeTh mpuéMamu
KOHCIIEKTUPOBAHMS TEKCTa, TpeoOpa3oBaHus MHPOPMAIIMK U3 OJTHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

° co37aBaTh COOCTBEHHBIC KpaTKHE IMHCHMEHHBIE M YCTHBIE COOONIEHHWS HAa OCHOBE 2-3
HUCTOYHUKOB HH(pOpMAIUU (PU3NYECKOTO COJEp)KaHUS, B TOM YHCIE NyOJIMYHO [eiaTh KpaTKue
COOOIIEHUS O pe3yabTaTax MPOEKTOB WK YYEOHBIX UCCIICIOBAHMM, IIPU STOM T'PaMOTHO UCITIOJIh30BATh
M3YYCHHBIN MOHATHIHBIN anmapaT Kypca (U3HKH, COMPOBOKIAThH BHICTYIJICHUE TIPEe3eHTAIIUECH;

° P BHITIOJIHEHUH YYEOHBIX MTPOCKTOB U UCCIICAOBAaHUN pacipeessaTh 00sS3aHHOCTH B TPYIIE B
COOTBETCTBUH C ITOCTABJICHHBIMH 3aJladaMH, CJICAUTH 3a BBINOJHCHHEM IIIaHA JCHCTBHH, aJeKBaTHO
OLICHUBAaTh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTh TPYMMbI, BBICTPAUBATh KOMMYHUKATHBHOE
B3aUMO/ICHICTBUE, YUUTHIBAsi MHEHUE OKPY KAIOIIHX.

K konmy oOydeHus B 8 kjiacce mpeIMETHBIE pe3yNbTaThl HA 0a30BOM YpPOBHE JOJKHBI OTPa)KaTh
c(OPMHPOBAHHOCTH Y O0YHAIOIIUXCS YMEHUI:

° HCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKEHUE aTOMOB U MOJEKYI,
arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALIMYECKHE H aMop(dHBIE Teia, HACHIICHHBIA W
HEHACBHIIICHHBIN Tap, BIAXKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI SHEPrusi, TEIJIOBOM JBUTATEb,
AJIEMEHTAPHBIA  AJICKTPUYECKUN 3aps]l, DJICKTPHUYECKOE TII0JIe, TPOBOAHUKH U JTUIJICKTPHUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE TOJIE;

o pasnuyaTh BJICHUS (TEIUIOBOE paCUIMPEHUE U CxKaTHe, TeIulonepeaaya, TEIIOBOE paBHOBECHE,
CMayuBaHWE, KaNMWUISPHBIC SBJICHUS, WCIApPEHUE, KOHJCHCANWs, IUIaBJICHUE, KPHUCTAILTU3AIMS
(oTBepaeBaHME), KUIIEHWE, TeIulonepenaya  (TEMIOMPOBOAHOCTh, KOHBEKIMS, HW3Iy4CHHE),
AJICKTPHU3ALMSI TEJI, B3aUMOJICHCTBUE 3aps/IOB, NIEUCTBHUS SJEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMO/ICIICTBUE MAarHUTOB, JEUCTBHE MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHJYKITUS) TI0 OTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, ICMOHCTPUPYIOIIMX JTAHHOE
¢bu3nueckoe siBICHUE;

° pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUECKUX SBJICHUH B OKPYXKAIOIIEM MHPE, B TOM
yucie (U3NYECKUE SIBICHHUS B TPHUPOJE: MOBEPXHOCTHOE HATSKEHUE W KANWUISAPHBIE SIBICHUS B
mpupojie, KPUCTAIIBI B mpupone, uznydeHue ComnHIla, 3amMep3aHHe BOJAOEMOB, MOpPCKHE OpHU3HI,
oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra, JJIEKTPUUYECKHE SIBIICHUS B aTMocdepe, IIEKTPUUYECTBO
KHUBBIX OPraHU3MOB, MATHUTHOE TOJI€ 3eMIIH, JIpeiid) MOIOCOB, POJIb MATHUTHOTO TOJS AJIs )KU3HU Ha
3emiie, TOJISIPHOE CHSTHUE, TPU 3TOM TIEPEBOJIUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICIATH
CYyILIECTBEHHbBIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBICHUM;

° OMHUCHIBAaTh HW3YYCHHBIC CBOMCTBA Tel W (PU3WYECKHE SBICHUSA, HCIOIL3YyS (PU3NUECKHEe
BEJIMYUHBI (TeMIepaTrypa, BHYTPECHHSSI JHEPrusi, KOJWYECTBO TEIUIOTHI, YJEJbHAs TEIUIOEMKOCTh
BEIIECTBa, y/AeNbHAsl TEIUIOTa IUIABICHUs, YAeNbHAas TEIUIOTa MapooOpa3oBaHuUsA, y[elbHAs TEIIoTa
CrOpaHHsl TOIUTUBA, KOA((UIMEHT IOJIE3HOr0 JACWCTBHS TEIUIOBOW MAIMHBI, OTHOCHTEIbHAsS
BJIQXKHOCTh BO3]IyXa, SJCKTPUUYECKUN 3apsjl, CHIIa TOKa, SJICKTPUUECKOE HAMPSKEHHUE, COMTPOTUBIICHHE



MIPOBOJIHUKA, Y/AETbHOE COIPOTHBIECHHE BEIIECTBa, pab0oTa U MOIIHOCTh JIEKTPUUYECKOTO TOKA), MPHU
ONMCaHUM MPABWIBHO TPAKTOBAaTh (DPU3MUYECKUI CMBICI HCIIOJIB3YEMbIX BEJIUYMH, 0003HAuY€HUs U
eIMHUIIB! (PU3NYECKUX BEJIMYHH, HAXOAUTh (POPMYIIbI, CBI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEIUYHHY
C IpYTUMH BEITUYNHAMH, CTPOUTH TPAPUKH U3YIEHHBIX 3aBHCUMOCTEH (PM3NUECKUX BEITHUYHH;

. XapaKkTepu3oBaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS W MPOILECCHI, UCIONb3YS OCHOBHBIC
MOJIOKEHHUS MOJIEKYISIPHO-KUHETUUECKOM TEOpUHM CTPOEHHUS BEIECTBA, NPUHLMII CYHNEPHO3ULUU
MmoJiel (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsjaa, 3akoH Oma i ydacTKa IeNH, 3aKOH
Jxoyns—JIeH1a, 3aKOH COXpaHEHHsI YHEPTUH, IPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3aMMChIBaTh €70 MATEMAaTUUYECKOE BhIPAXKEHHUE;

o OOBSICHATH (PU3NYECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE CHUTYaIHil
IIPAaKTUKOOPHEHTUPOBAHHOTO  XapakKTepa: BbIABIATh INPUUMHHOCIEJCTBEHHBIE CBSI3H, CTPOUTH
o0BbsicHeHHe U3 1—2 JTOTHYECKUX IIaroB ¢ ONMOpoi Ha 1—2 U3y4eHHBIX CBOICTBA (PU3MUECKUX SABICHHIA,
(bU3MYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pemaTth pacy€THBIC 3a4a4d B 2—3 NEHCTBHSA, MCIIONB3YsI 3aKOHBI M (POPMYIIBI, CBSA3BIBAIOIINE
¢u3nveckrue BeIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33J1a4M 3alUChIBATh KPATKOE YCIOBUE, BBISBIATD
HEJIOCTATOK JAHHBIX Ul pELeHMs 3a/add, BHIOMpATh 3aKOHbI M (OPMYJbI, HEOOXOIUMBIE JUIS €€
peleHusi, MPOBOJUTh PacuéThl M CpPAaBHUBATh IIOJIyYEHHOE 3HAUYEHHUE (U3UUECKON BETUUMHBI C
U3BECTHBIMU JJaHHBIMU;

o pacmo3HaBaTh IMPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh IMPH MOMOIIM (H3UUYECKUX METOJIOB,
UCTONb3ysl ONHCAHHWE MHCCIIEOBAHMS, BBIICNATH IPOBEpsieMOEe IPENIONIOKEHNEe, OLEHUBATh
MIPaBWJIBHOCTb MOPsIJIKa IPOBEICHUS UCCIIEIOBaHMsI, JIEIaTh BHIBOIBI;

J NPOBOJUTH OMBITH 1O HAOMIOACHUIO (U3UYECKUX SBICHUA WM (DU3NYECKHX CBOWCTB Tel
(KanWJUIApHBIE SIBJICHUS, 3aBUCUMOCTb JABJIEHMS BO3JyXa OT €ro o0bEMa, TeMIlepaTypbl, CKOPOCTH
IIpolLecca OCThIBAHMSI W HAarpeBaHUs IPU H3JIYYEHUM OT LBETa H3JIydaroled (IOrJIolaroueil)
IIOBEPXHOCTH, CKOPOCTh UCHAPEHHsI BOJBI OT TEMIEPATyphl XKHUJIKOCTH U IJIOLIAAU €€ MOBEPXHOCTH,
NEKTpU3alMs TeJl M B3aUMOJACWUCTBUE JJIEKTPUUYECKHUX 3apsAI0B, B3aWMOJEHCTBUE IOCTOSHHBIX
MarHuTOB, BU3yaJU3allsi MArHUTHBIX I10JIEH MOCTOSHHBIX MAarHUTOB, AEWCTBUS MAarHUTHOTO IOJIS HA
IIPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOMCTBA 3JEKTPOJBUIATENs MOCTOSSHHOTO TOKA):
dbopMynupoBaTh IpOBEpsSEMbIE NPEANOJIOKEHHUs, COOUpaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyI0BaHUs, ONMCHIBATH X0 ONBITa U (POPMYITHPOBATEH BHIBOJIBI,

J BBINOJIHATH TNPSIMBIE M3MEPEHHs TEeMIIepaTypbl, OTHOCUTENIBHOW BIAKHOCTH BO3yXa, CHJIBI
TOKa, HANpsDKEHUS C MCIOJIb30BAaHMEM AHAJIOTOBBIX NMPUOOPOB M AATYMKOB (U3UYECKUX BEIHYMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUH ¢ YUETOM 3aJaHHOM aOCOIIOTHOM MOTPELIHOCTH;

J IPOBOJUTH HCCIIEOBAHNWE 3aBUCUMOCTH OAHON (HU3MYECKON BENMYMHBI OT Jpyrol c
WCTIOJIB30BAaHUEM TIPSMBIX HW3MEPEHUH (3aBHCHMOCTH COIPOTHBICHHS NPOBOJHUKA OT €r0 JUIWHBI,
IUIOINAM TOMEPEYHOr0 CEYEHUsI M YAEIBHOIO CONPOTHBICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA,
UAYILEro Yepe3 MPOBOJHUK, OT HANpsKEHUS Ha IPOBOJHMKE, MCCIIEIOBAaHHME IOCIIEIOBATEIBHOIO U
napajieIbHOTO COCIMHEHUH MPOBOJHHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOMpATh YCTAaHOBKY M
BBINOJIHATh M3MEPEHMs, CIEAys MPEAJOKEHHOMY IUIaHy, (PUKCHpPOBaTh pe3yJabTaThl IOJyYECHHOMH
3aBHCUMOCTH B BUJIE TaOJIUI] U I'paHKOB, ATIaTh BHIBOBI 0 PE3yJIbTaTaM UCCIIEAOBaHMS;

J IPOBOJUTH KOCBEHHBIE U3MEpEHUs (PU3NUECKUX BEIHUYUH (yAelbHas TEIIOEMKOCTh BEIIECTBa,
COTIPOTHBIICHUE MPOBOJIHMKA, paboTa U MOLIHOCThH AJIEKTPUUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUS,
coOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CleIysd NpPEeVIOKEHHOW HMHCTPYKIUH, U BBIYUCIATH
3HAYCHUE BEJIINYHHBI;

J coOIII01aTh MpaBHiIa TEXHUKH OE€30MaCHOCTH NpU paboTe ¢ JabopaTOpHBIM 000pyJOBAHUEM;

J XapaKkTepu30BaTh MPUHIMIIEI JAEHCTBUS U3YYEHHBIX NMPUOOPOB M TEXHUYECKHUX YCTPOMCTB C
OMOpOM Ha MX OMUCAHUS (B TOM YHCJE: CUCTEMa OTOIUICHHs JOMOB, TUTPOMETp, NapoBas TypOuHa,
amrepMeTp, BOJBTMETpP, CUETUMK DJIEKTPUYECKONM HHEPIUH, HIEKTPOOCBETUTEIbHBIE MPUOOPSI,
HarpeBaTesbHbIE 3JEKTPONPUOOPH! (IPUMEpPHI), SJIEKTPUUECKHUE MPEJOXPAHUTENH, SJIEKTPOMArHuT,
AJIEKTPOJBUraTeNlb MOCTOSHHOTO TOKA), UCHOJBb3ys 3HAHUSA O CBOMCTBAX (U3WYECKHX SIBICHUN U
HE0O0XoauMbIe PU3HUECKHE 3aKOHOMEPHOCTH;



. pacro3HaBaTh MPOCTHIC TEXHHUYECKHUE YCTPOHCTBA M M3MEPHUTEIIBHBIC MPUOOPHI MO cXeMaM U
CXEMaTUYHBIM PHUCYHKaM (KUJIKOCTHBIH TEPMOMETp, TEPMOC, MCUXPOMETP, TUTPOMETP, JBHUraTENb
BHYTPEHHETO CrOpaHus, OHJIEKTPOCKOMN, PEOCTaT), COCTABIATh CXEMbI DJIEKTPUYECKHX Ienend ¢
MOCIIEJIOBATENIFHBIM U MapajyieIbHBIM COCTUHEHUEM JJIEMEHTOB, pa3iuyas YCIOBHbIE 00O3HAUYCHUS
AJIEMEHTOB JIEKTPUUECKHUX LIETICH;

o MPUBOJIUTH MPUMEPHI (HAXOAUTHh HHPOPMAIUIO O MPUMEPAX) MPAKTHUECKOTO HCIIOIb30BAHUS
(U3UYECKUX 3HAHWUK B TIOBCEIHEBHOW XU3HM JUIsl oOecriedeHus 0€30MacHOCTH TP OOpalleHuu C
npubopaMH H TEXHUYECKUMH YyCTPOWCTBAMHU, COXPAHEHHs 30pPOBbS U COOJIOJEHUS HOPM
HKOJIOTMYECKOT0 TIOBEJICHUS B OKPY>KaIOIIEH cpelie;

o OCYIIECTBIISITh TOMCK WH(pOpMAIUu (U3HUECKOTO colepkaHus B VIHTepHETe, Ha OCHOBE
UMEIOIUXCS 3HAHUW U MYTEM CpaBHEHUS JOTOJIHHUTEIHHBIX MCTOYHUKOB BBIACISITH MH(POPMAIIHUIO,
KOTOpast SIBJSICTCS MPOTHBOPEUUBOI MIIM MOXKET OBITh HEJJOCTOBEPHOM;

o UCTIONB30BAaTh TIPU  BBITIONHEHUHM YYEOHBIX 3aJlaHUN HAyYHO-TIOMYJSIPHYIO JUTEpaTypy
(bu3MYECKOTO COJep>KaHusl, CIPAaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BiaaeTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus MHPOPMAIIMK U3 OJTHON 3HAKOBOW CHUCTEMBI B JIPYTYIO;

o c03/1aBaTh COOCTBEHHBIC MMMCbMEHHBIC U KPAaTKUE YCTHBIE cOOOIIeHuUs, 0000111as HHHOPMAIIHIO
U3 HECKOJBKHUX HCTOYHHMKOB (HU3UYECKOrO COACpkaHHs, B TOM 4HCIE IyOJIUYHO MPEACTaBIATH
pe3ynbTaThl MPOESKTHOM WIIM HCCIENOBATEIBCKON AEATEIBHOCTH, IPU 3TOM TPaMOTHO HMCIOJIb30BaTh
M3YYEHHBIN MOHATUIHBIN ammapaT Kypca (U3HKH, COTPOBOXKIATH BRICTYIUICHUE TIPE3ECHTAIIUCH;

o MIPH BBIMIOTHCHUH YYEOHBIX MPOEKTOB M UCCIICIOBAHUHN (DU3MUECKHX MPOIIECCOB PACTIPEICISITh
00513aHHOCTH B TPYIIE B COOTBETCTBHH C IMOCTABJICHHBIMH 33/1a4aMU, CIICAUTh 32 BBHITIOJHEHUEM ILJIaHA
JEUCTBUM U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIA] B JAEATEILHOCTH TPYIIITHI,
BBICTpanBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, IPOSBIISis TOTOBHOCTh pa3peliaTh KOH(IUKTHL

K xonmy oOydenus B 9 kjacce mpeaMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0yUAIOLIUXCS YMEHHIA:

o UCIIONB30BAaTh  MOHSATHUSA:  CHCTeMa  OTcuéra, MaTepuajbHas  TOYKa,  TpPaeKTOpHus,
OTHOCUTEIFHOCTh MEXaHWYECKOTO [BIDKEHUS, neopmanus (ympyrasi, IUJIacTHYECKas), TpEHHUE,
[EHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTDh M MEPETPYy3KH, IEHTP TIHKECTH, aOCOIIOTHO TBEPAOE
TENO, IEHTP TSKECTH TBEPAOTO TeNa, PAaBHOBECHE, MEXaHUYECKHE KOJIeOaHWS M BOJIHBI, 3BYK,
uH(GPa3ByK M YIbTPA3BYK, JJIEKTPOMATHUTHBIC BOJIHBI, IIKalda SJCKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh W JAJTBHO30PKOCTh, CIEKTPHI HCIYCKAHHS W TIOTJIONICHHS, anbda, OeTa- U ramma-
M3IIy4E€HUs], U30TOIIbI, SIICPHAsl SHEPreTHKA;

o paznuyath SBJICHUS (paBHOMEPHOE U HEPAaBHOMEpPHOE MpPSIMOJMHEHHOE JBHKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBIKEHHE, CBOOOJHOE TaJICHUE TEJI, PABHOMEPHOE JIBIXKCHHE TI0
OKpPY>KHOCTH, B3aUMOJICHCTBUE Tell, peaKTUBHOE JIBIDKEHUE, KoJeOaTeIbHOE NBUKEHHE (3aTyXarollue
U BBIHYXJICHHBIC KOJIEOaHMsI), pE30HAHC, BOJHOBOE IBMKEHHUE, OTPAKEHHE 3BYKA, MPSIMOJIUHEHHOE
pacrpocTpaHeHHe, OTPaXKEHHE U TMPEJIOMIICHWE CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHHE CBETa,
pasnokeHue Oeoro cBeTa B CIEKTP U CIOXEHHE CIHEKTPaJbHBIX I[BETOB, JMCIEPCHS CBETA,
€CTECTBEHHAs PAIMOAKTUBHOCTh, BOSHUKHOBEHHUE JTMHENYATOr0 CIEKTPa U3JTyUYEHHUs ) IO ONMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIOUIUX JIaHHOE (PU3UYECKOE SIBJICHUE;

o pacmo3HaBaTh MPOSIBICHHE H3YyYCHHBIX (U3NYECKUX SIBICHHUN B OKpYXKaoIeM MUpe (B TOM
quciie (U3nuecKue SIBJICHUS B IPUPOJIE: MPUIIMBBI U OTIUBBIL, BHKEHHUE M1aHeT CONHEYHOU CUCTEMBI,
PEaKTHUBHOE JIBHDKCHHE >KHUBBIX OPraHHW3MOB, BOCHPUSTHE 3BYKOB >KMBOTHBIMH, 3E€MIIETPSICEHUE,
ceficMUYecKHe BOJHBI, I[yHaMH, 9XO, [[BETa TeJ, ONTHYECKHE SIBICHUSA B MIPUPOJE, OMOIOrHYECcKOoe
NEHCTBHE BUIUMOTO, YIBTPA(QHUOIETOBOIO M  PEHTTCHOBCKOTO  M3JIYUYEHUH, eCTECTBEHHBIN
paAMoOaKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PaJMOaKTUBHOE H3Iy4yeHHE MPHUPOJHBIX MHUHEPAJIOB,
NEeNUCTBUE PAIMOAKTUBHBIX U3TYYEHUN Ha OpPraHU3M YEJIOBEKa), IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO
3a/1a4y B y4eOHYIO, BBIJICTISATH CYIIECTBEHHBIC CBOMCTBA (MPpU3HAKK) (DU3NIECKUX SBICHUM;

o ONKCHIBATh HM3YYCHHBIC CBOWCTBA TN W (PU3UYCCKUE SBJICHHS, HCIIONB3Ys (U3UUecKue
BEJIMYMHBI (CpeAHsIs U MTHOBEHHAs CKOPOCTh Tela TP HEPABHOMEPHOM [IB)KEHUH, YCKOPEHHE,
nepeMeleHue, MmyTh, yrioBas CKOpOCTb, CHJIa TPEHHUs, CHJIa YIPYrOCTH, CUJIAa TSDKECTH, YCKOpEHHE



CBOOOJHOTO MAaJIeHUs], BEC Tella, UMITYJIbC Tela, UMITYJIbC CHJIbI, MEXaHHMYecKas paboTa U MOIIHOCTb,
NOTEHIMAJIbHAsL JHEPrusl Teja, MOAHATOrO HaJl IOBEPXHOCTBIO 3E€MJIM, IMOTEHIHUAJIbHAs 3HEPrus
C)KaTOW TPYKUHBI, KUHETUYECKas HSHEepPrus, MOJHas MeEXaHHUYecKas SHEprusi, Mepuoj W YacToTa
KojeOaHui, JJIMHA BOJHBI, TPOMKOCTH 3BYKa W BBICOTA TOHA, CKOpPOCTb CBETa, IOKa3aTelb
NPEJIOMJICHUSI CpeJibl), MPH ONUCAHUM NPABHIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCHOIb3yEeMBIX
BEJIMYMH, O0O3HAYEHUS U €IUHHIBI (U3MYECKUX BEJIUYMH, HAXOAUTH (DOPMYJIbI, CBS3bIBAIOILNE
TaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEIUYMHAMH, CTPOUTh TpaQuKH H3Y4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

J XapaKkTepu3oBaTh CBOWCTBA Tell, (U3WYECKHE SIBICHUS M MPOIECCHl, HCIOIb3yS 3aKOH
COXpAaHEHMs SHEPruM, 3aKOH BCEMHUPHOTO TATOTEHUS, NPUHIMII CYNEPHO3ULMHM CUJI, HPUHIUI
oTHOcHUTeNbHOCTU ["anuies, 3akoHbl HbroTOHA, 3aKOH COXpaHEHMsS UMIYJIbCa, 3aKOHBI OTPaKEHUS U
NPEJIOMIICHHUSI CBETa, 3aKOHBI COXPAHEHUS 3apsI0BOTO M MAacCOBOTO YHMCEI MPH SACPHBIX PEaKLUsX,
IIPU 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIIMCHIBATh €I0 MaTEMaTHYECKOE BhIPAXKEHHUE;

o OOBSICHATH (PU3NYECKHE MPOIECCHl M CBOMCTBA Tell, B TOM YHUCJIE€ U B KOHTEKCTE CHUTYaIHi
IPAaKTUKOOPHEHTUPOBAHHOTO ~ XapaKTepa: BBIABIATh IMPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOMTH
00BsICHEHUE U3 2—3 JIOTUYECKUX IIAaroB ¢ OMOPOH Ha 2—3 U3yYEHHBIX CBOICTBA (PU3MUECKUX SIBICHHIA,
(bU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pemath pacué€THbIe 3a/1audl (OMHUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHU ), UCIIONb3Ysl 3aKOHbI
U (hopMyIbl, CBA3BIBAIOIINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHSI 33[]a4i 3alUChIBATh
KpaTKOe yCJIOBHUE, BBIABIIATH HEAOCTAIOIIME WM U30BITOUHbIE JaHHbIE, BEIOUPATH 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIEC Ul pEICHHs, MPOBOAUTH PACUYEThl U OICHHWBATh PEATMCTUYHOCTH MOJIYYECHHOTO
3Ha4YeHUs (PU3NYECKON BETUUNHBI;

o pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEIIATh TMPH MOMOIINA (U3NIECKHX METOJIOB,
UCTONB3ysl ONHCAHHWE MCCIIEOBAHMS, BBIIENATH IPOBEpPSEMOE MPEAINONOKEeHHEe, OICHUBATh
MPaBUJIHLHOCTH TIOPSIIKA TIPOBEICHUS UCCIIEOBaHUS, ITaTh BBIBOIBI, HHTEPIPETHPOBATH PE3YIbTATHI
HaOJIIOCHNH U OTIBITOB,;

J IPOBOJUTH OMNbITHl MO HAOIIOAECHUIO (U3UYECKUX SIBICHUM WM (PU3HYECKHX CBOMCTB Tel
(u3yueHue BToporo 3akoHa HproTOHA, 3aKOHA COXpaHEHUsl SHEPTUH, 3aBUCUMOCTb IIEPHO/a KoJIeOaHu
IPY>KUHHOI'O MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTU HMPYKUHBl U HE3aBHUCHUMOCTb OT aMIUIUTY/bI
MaJIbIX KoJieOaHui, MPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETa, pasjioKeHHe Oeloro cBera B CIEKTP,
U3y4eHHE CBOMCTB M300paK€HMs B IUIOCKOM 3€pKaje M CBONCTB M300pa)KeHUs IIpeIMeTa B
coOuparonie JinH3e, HaOII0ACHNE CIUIOIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyYEHUSs): CAMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY U3 H30BITOYHOrO Habopa 0OOpYAOBaHMs, OMMCHIBATH XOJ OIBITA U €ro
pe3yibTaThl, GOPMYITUPOBATH BHIBOJIBI,

J OPOBOJUTH MPU HEOOXOAMMOCTU CEpHUIO MPSMBIX W3MEPEHUH, ONperelss CpeAHee 3HaueHUe
n3MepsieMoil BenmnduHbI (POKYyCHOE pacCcTOsSTHUE COOMpAIOIeH JTUH3bI), 000CHOBBIBATH BHIOOP criocoba
u3MepeHus (U3MEPUTEIBHOIO Iproopa);

o IPOBOJUTH HCCIIEJIOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIb30BAHUEM IPSIMBIX
U3MEpEeHNH (3aBUCUMOCTh IyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBHXEHHM O€3 HadaabHOMN
CKOpOCTH, INEpHojAa KoleOaHWH MaTeMaTHYecKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTja
OTPaKEHMs CBeTa OT YyIVla MaJCHUA W yIyla NPeJOMJICHHs OT yrjia MaJeHHs): IUIaHUpOBaTh
HCCIIEIOBAaHUE, CaMOCTOSTEIIbHO COOMpPATh YCTAHOBKY, (UKCHUPOBATh pPe3yJbTaThl IOJYy4YCHHON
3aBUCUMOCTH (DM3UYECKUX BEIMYMH B BHJE TaOIMIl U TpaUKoOB, NeJIaTh BBIBOJBI 110 pE3yJabTaTaM
HCCIICIOBaHMS,

J IPOBOJUTH KOCBEHHBIE HM3MepeHUs (DU3NYECKHX BEIMYUH (CpedHsis CKOPOCTh U YCKOpEHHE
TeJda TpPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOpPEHHE CBOOOJHOIO MaJEeHMs, >KECTKOCTb MPYKUHBI,
KOO(QQUIMEHT TpPeHUs] CKOJIbXKEHHS, MeXaHWdeckas paboTa W MOIIHOCTb, YacTOTa W MEPHUOJ
Koje0aHUi MaTeMaTU4YeCKOro W MPYKMHHOTO MAasTHHUKOB, ONTHYECKass cujla cOOHparouieil JIUH3BIL,
panMOaKTUBHBIA ()OH): IUIAHUPOBATh H3MEPEHHs, COOMpPATh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh W3MEPEHUs, CIeqysl TMPeNIOKeHHOW HWHCTPYKIMH, BBIYHACISITH 3HAYCHHUE BEIHMYUHBI U
aHaJU3UPOBATh MOJyYEHHBIE PE3YIbTAThI C YIETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHUH;



o coOroaaTh MpaBuiIa TEXHUKU 0€30MaCHOCTH TpU paboTe ¢ 1a00paTOpHBIM 000PYIOBAHHEM,

o pa3ianyaTh OCHOBHBbIE TPHU3HAKK HM3YyYEHHBIX (PU3UUECKUX MoOJIeJieil: MaTepuaibHas TOYKa,
abCOIOTHO TBEPIOE TEJNO, TOYEUHBIM MCTOYHHK CBETa, Jy4, TOHKas JIMH3A, IUIAHETapHas MOJEJb
aTOMa, HyKJIOHHAasi MOZI€JIb AaTOMHOTO $1/1pa;

o XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HM3YYEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOWCTB C
OTMOpPOM Ha WX ONMUCAHUS (B TOM YHUCIIE: CIIUIOMETpP, JATUYMKHU MOJOKEHHSI, PACCTOSHUS U YCKOPEHUS,
pakeTa, 3XO0JIOT, OYKH, MEPUCKOMN, (poToammapar, ONTUYECKHE CBETOBOBI, CIEKTPOCKOIN, TO3UMETD,
kamepa BwibcoHa), HWCTONB3ys 3HAHUS O CBOWCTBaX (DUBUYECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nveckre 3aKOHOMEPHOCTH;

o UCIIONB30BaTh CXEMbl M CXEMaTUYHbIE PHCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOUCTB,
MU3MEPHUTENIBHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOIECCOB MPHU PEIICHUH Y4eOHO-IPAKTHYECKUX
3a/1a4, ONTHUYECKHUE CXEMBbI JJIsl TOCTPOCHUS N300paKeHHI B IIIOCKOM 3epKajie U COOMparoIiei JHH3E;

o IPUBOJIUTH MPUMEPHI (HAXOAUTh UHPOPMALMIO O MPUMEPAX) MPAKTHUECKOTO HCIIOJIb30BAHUS
¢u3MUeCcKUX 3HAHUM B MOBCEIHEBHOW XU3HHM I oOecredeHus: 0e30MacHOCTH MpU OOpalleHUuH ¢
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMH, COXpaHEHHsI 3[0pOBbS U COOJIOJEHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPY’KaIOILEN CPELE;

o OCYIIECTBIISATH MOUCK MH(pOpMaIUH (pu3ndeckoro cojaepkanus B MIHTepHETe, CaMOCTOATEIHHO
bopMynupysi TMOHCKOBBIA 3alpoc, HAaXOAUTh IYTH OINpPEAENIEHUs JOCTOBEPHOCTH IOJYYEHHOMN
nH(pOpMaIIMK Ha OCHOBE UMEIOIINUXCS 3HAHUH U JOTIOJIHUTETBHBIX HCTOYHUKOB;

o UCIIONIb30BaTh TIPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
($U3NIEeCKOro coAep)KaHusl, CIIPAaBOYHbIE MaTepualbl, pecypchl ceth VHTepHeT, BIageTh NMpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MH(POPMAIINK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

o co3laBaTb COOCTBEHHBbIE MHCbMEHHBIE M YCTHBIE COOOLIEHHS HAa OCHOBE HH(pOpMALUU W3
HECKOJIbKUX UCTOYHHUKOB (PU3NUECKOTO COACPIKaHuUs, MyOIMYHO MPEACTABIATh PE3yIbTaThl IPOSKTHOMN
WJIM UCCIIEIOBATEIBCKON AESITENBHOCTH, IIPH TOM IPAMOTHO MCIOJIB30BaTh U3YYEHHBIM MTOHATUNHBIN
ammapaTr M3y4yaemoro pasfiena (U3UKd U CONPOBOXKIATh BBICTYIJICHHE Npe3eHTaluel ¢ y4éTom
0COOEHHOCTEH ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Kosn4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/iesioB U TeM K n (uudposbie)
n/n NpPOorpaMMbl Bcero OHTPOJILHBIE paKTHueckue o0pa3oBaTesibHbIE
padoTbI padoThI
pecypchl
Paznen 1. @usuka u €€ poJib B IO3HAHUM OKPYKAKOIIEr0 MUPa
bubmuorexa [IOK
11 Pusmia - HayKka 0 MpHpOIe 2 https://m.eds00.ru/7f416194
bubmuorexa [IOK
12 DH3HYCCKHE BEIHIHHI 2 . https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/I TTO3HAHUS 2 1 bubmiorexa LIOK
' v A https://m.edsoo0.ru/7f416194
Hroro o pasuerny 6
Pa3nea 2. [lepBoHayajibHbIe CBeJIeHUS O CTPOEHHH BelllecTBA
2.1 CtpocHue BelecTBa 1 bubmmorexa LIOK
' P H https://m.edsoo0.ru/7f416194
29 JIBH)KEHHE U B3aMMOICHCTBUE YaCTHIL 5 1 bu6nuoreka [IOK
' BCIIICCTBA https://m.edso0.ru/7f416194
bu6nmmorexa [IOK
2.3 ArperatHbie COCTOSIHUS BEIIIECTBA 2 https://m.edso0.ru/7f416194
Hroro no pazgeny )
Paznen 3. /IBukeHne u B3auMojieiicTBHE TeJl
bu6nmmoreka [IOK
31 Mexanmieckoe amwienne 3 https://m.edso00.ru/7f416194
bu6nmmoreka [IOK
3.2 Hrepuus, macca, ni0THOCTS 4 1 https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
3.3 Cuna. Bunpt cun 14 1 2 https://m.edsoo.ru/7f416194
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Hroro no pazneny

21

Pa3nen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH M Ta30B

41 Jasnenue. [lepenaya napneHust TBEPABIMU 3 bu6nuorexa [IOK
' TeJIaMU, YKUAKOCTSIMU U razaMu https://m.edso00.ru/7f416194
bubmuorexa [IOK
4.2 JlasieHue xuKocTH 5 https://m.edso00.ru/7f416194
bu6nmmoreka [IOK
4.3 Ammoceproe raBieHue 6 https://m.edso00.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HAa MOTPYKEHHOE 7 3 bubmuorexa [IOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTB. JHEPrust
bu6mmorexa [IOK
51 Pafora 1 MOIHOCTE 3 1 https://m.edso00.ru/7f416194
bubmnorexa [JOK
5.2 Hpocreie Mexanu3MEL 5 1 https://m.edso0o.ru/7f416194
bubmuorexa [IOK
53 Mexanecias SHeprus 4 . https://m.edso0.ru/7f416194
Htoro mo pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12
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8 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHbBIE
Ne ni/n HaumeHoBaHMe pa3/ieioB U TeM Kontpoapusie  TpaxTmueckne (undposbie)
NPOrpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3nen 1. TemoBble siBi1eHust
N but6mmoreka [IOK
1.1 CrpoeHue u cBOWCTBa BEeLIECTBA 7 hitps://m.edsoo.ru/7f4181ce
bubmuotexa [JOK
12 Ternosbie nporeccs! 21 1 S https://m.edsc%.ru/?f418lce
HWroro no pazneny 28
Paznen 2. DiekTpryeckue ¥ MATHUTHbBIE SIBJICHUS
21 DNeKTpUYECKHE 3apsiIbl. 3apsHKEHHBIE Tela 7 1 bubmuotexa [JOK
' U UX B3aUMOJENCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN NEKTPUIECCKUN TOK 20 1 7 Eﬁgg%ﬁeezzg)orﬁﬂ f4181ce
bubmuoreka [JOK
2.3 MarHuTHBIC SIBJICHHS 6 1 15 hitps://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 IMEKTPOMATHHTHAS HHIYKIHS 4 https://m.edsi.ru/7f4181ce
Hroro no pazueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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9 KUIACC

KoaunuecTBo yacoB DJIeKTPOHHbBIE
. HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/ S — Beero KOﬁHTpOJILHLIe Hpﬁaanqecmle 06pA30BATETbHbIC
padoThI paéoThI pecypes
Pa3znen 1. Mexanuveckne siBJeHUSA
11 MexaHH4ecKoe IBMKEHNE U CIIOCOOBI €r0 10 1 but6mmoreka [IOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
N but6mmoreka [IOK
12 Baanvopencrsne Tei 20 . 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
13 3aKOHEI coXpaHeHNs 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2. Mexann4yeckune KoJe0aHus ¥ BOJTHBI
bubmuoreka [JOK
2.1 MexaHnndeckue KojieOaHus 7 3 hitps://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 MexaHW4YecKre BOJTHBI. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3nen 3. DjIeKTPOMATHUTHOE TI0JI€ ¥ JJI€KTPOMATHUTHBIE BOJHBI
31 DNIEKTPOMArHuTHOE MOJIE U 6 2 bu6nmoreka [IOK
' 3JIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 6
Pasnen 4. CBeTOBbIE SIBJIEHUSA
bu6mmoreka [IOK
4.1 3aKOHBI PaCIIPOCTPAHEHHS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIH3BI ¥ oNTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK

4.3 PasnoxxeHue 6eroro cBeTa B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen 5. KBanTtoBble siBJIeHUS
but6mmoreka [IOK
51 Hcnyckanue v morioueHne CBeTa aToMoOM 4 1 hitps://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpocHIe aTOMHOTO sfipa 6 . https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
53 SlnepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTopuTE1bH0-00001IAKOINIT MOYJIb
6.1 [ToBTOpeHue u 00001IeHNE CoAepKAHUS 9 5 bu6mmoreka [IOK
' Kypca Gpu3uKH 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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