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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢pusrke Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHus COCTaBICHA HA OCHOBE MOJIOKEHUH U TpeOOBaHMA
K pe3yJibTaTaMm OCBOEHUs Ha 6a30BOM YPOBHE OCHOBHOM 00pa3oBaTeIbHOM nmporpaMMel, npeactaBieHHbIx B DI'OC 000, a
Takke ¢ yu€roMm QeaepanbHOil pabouelt mporpamMmbl BocnuTaHusi M KoHuenmuu npenogaBaHus yd4eOHOTO TpenMeTa
«Duznkay.

[Iporpamma o ¢u3MKe Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs COCTABIICHA HA OCHOBE TMOJOKCHUH U TpeOOBaHUI
K pe3yJibTaTaM OCBOEHHUS Ha 0230BOM YPOBHE OCHOBHOM 00pa3oBaTesibHOM nporpammel, npeactaBieHHbIX B DI'OC 000, a
Takke ¢ ydeToM (enepanbHOM pabouelt mporpamMmbl BOCIUTAHUS U KOHLEMIMM TPENojaBaHUs y4eOHOTro MpeameTa
«Duznkay.

Conepxanue mporpamMmbl 1Mo (U3MKE HANpaBiIeHO Ha (OPMHUPOBAHUE E€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH
OoOy4JaronMxcsi ¥ OpraHu3aluio U3ydyeHus (PU3MKU Ha JIeATeIbHOCTHOM OCHOBE. B mporpamMme mo (pu3HKe y4HTHIBAKOTCS
BO3MOXKHOCTH y4eOHOoro mpeamera B peanusanuu TpeboBanuit ®PI'OC OOO Kk mMmIaHUPYyeMbIM JUYHOCTHBIM H
MeTaIpeMETHBIM pe3yiibTaTaM OOy4YEeHHs, a TAKKE MEKIIPEIMETHBIC CBSI3U €CTECTBEHHOHAYUHBIX YUYEOHBIX IIPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIETO 00pa30oBaHMs.

[Iporpamma mo ¢u3MKe ycTaHaBIMBAET pacrpejesieHue ydeOHOro marepuaia o rojaMm oOydeHus (1Mo Kiaccam),
MpeasiaraeT NPUMEPHYIO MOCIEA0BATENbHOCTh U3yUEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COAEPIKAHUS
Y y4eTe BO3PACTHBIX OCOOEHHOCTEN 00YyHaArOIINXCS.

[Iporpamma 1o ¢usuke pa3paboTaHa C LEJIbI0 OKa3aHUS METOAMYECKOW MOMOIIM YYUTENIO B CO3/aHUU pabouei
MIPOTPaMMBI 110 y4eOHOMY MPEAMETY.

dusnka SBISETCI CUCTEMOOOPA3YIOIIUM JIsl €CTECTBEHHOHAYUHBIX YUE€OHBIX MPEAMETOB, MOCKOIBKY (hU3UUECKue
3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUI, U3y9aeMbIX XUMHUEH, OMOJIOTHEH, aCTpOHOMUEH U (hHU3MIecKoM reorpaduei,
BHOCHUT BKJIaJ] B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpA, MPEAOCTABIIsACT HanOoJee sICHbIe 00pa3Iibl MPUMEHEHUS HAYIHOTO
METO/1a TIO3HAHMS, TO €CTh CIIOCO0a MOJYYCHHsI IOCTOBEPHBIX 3HAHUN O MHPE.

OpnHa U3 riaaBHBIX 337a4 (PU3NYECKOro 00pa30BaHUsl B CTPYKType 00miero oOpa3oBaHusi COCTOUT B (hOPMHPOBAHUU
€CTECTBEHHOHAYYHON TPAaMOTHOCTH U UHTEpECA K HAyKe y 00yUarOIIUXCS.

N3yuenne ¢Qusaukn Ha 0a30BOM YpOBHE TMpEANojiaraer OBJAJEHUE CIEAYIOIMMH KOMIIETEHTHOCTSIMH,
XapaKTEPU3YyIOIIMMHU €CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:



Hay4HO OOBSICHATH SABJICHUA,
OLICHUBATH U IIOHUMATb 0COOCHHOCTH HAaY49HOI'O UCCIICOOBAHUA,
HHTCPIPCTUPOBATD JAaHHBIC K UCIIOJIb30BATh HAYYHBIC JOKA3aTCIIbLCTBA AJIA ITOJIYUCHHA BBIBOAOB).

Ilemn m3yuyeHuss (UMK HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS OINPECICHBI B KOHIICTIIUUA TPETIOAaBaHUs
yueOHoro mpeamera «Pusnka» B oOpa3zoBaTeldbHBIX opraHuzanusx Poccuiickoin ®denepannu, peann3yronuX OCHOBHBIC
o011eo0pa3zoBaTeNbHbIE MPOTPAMMBI.

Lenu uzyuenus Gusmku:

NpUOOpEeTEHNE MHTEpeca M CTpeMJIEHUS OOydYalolMXCsl K HaydHOMY HW3YYEHHMIO NPHPOJIbI, pa3BUTHE HX
MHTEJJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HayYHOM METOJIe MO3HaHUs U (OPMUPOBAHHUE HCCIIEAOBATEIHCKOTO OTHOUICHMS K

OKPY’KAIOLIUM SIBJICHUSIM;

(GopMHpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yjbTara H3YYEHUs] OCHOB CTPOEHUS MAaTepuu U
(yHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

(dbopMHpOBaHKE NPEICTABICHUN O poJId (U3UKU JJI Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TPEICTABICHUNA O BO3MOXHBIX cdepax Oymymielt mpodecCHOHATBHON AESTENHHOCTH, CBSI3aHHOW C

(bU3UKOH, MOArOTOBKA K JaJIbHEUIIEMY OOYUYEHHIO B 3TOM HAINPABIJICHUU.

JlocTikeHre 3THX IieNield mporpaMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHus 00€CIIE€UnBACTCS
pEIIeHrEM CIEIYIOIINX 3aau:

NpUOOpPETEeHNE 3HAHUM O JTUCKPETHOM CTPOCHHMHM BEIIECTBA, O MEXAHUYECKHX, TEIJIOBBIX, AJIEKTPHUUECKHX,
MAarHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;

pUOOpETEHNE YMEHUI OMMMCHIBATH U OOBSICHATH (PU3MUECKUE SIBJICHUS C MCIIOJIb30BAHUEM TTOJTYICHHBIX 3HAHUIA;
OCBOCHHE METOJIOB PEIICHUS MTPOCTEUIITNX PACUETHBIX 3324 C UCTIOJIb30BaHNEM (DU3UIECKUX MOJIEIICH, TBOPUECKUX
Y TIPAKTUKOOPUECHTUPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUN HAOMIOJaTh NPHUPOJIHBIC SBICHUS W BBHINOJNHATH OMBITHL, JIAOOpaTOpHBIE pabOTHI U
AKCIIEPUMEHTAILHBIC UCCIICIOBAHUS C UCTIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB PabOThI ¢ nH(POpMaIen GU3NIECKOTO CoIepKaHMs, BKItoUas HH()OPMAITHIO O COBPEMEHHBIX
JTOCTHXKEHUSX (DU3HUKH, aHATTN3 U KPUTHUECKOE OllEHUBaHUE HHPOPMAITHIH;



e 3HAKOMCTBO cO cdepamMu NMPOPECCHOHATBHON NEATETLHOCTH, CBS3aHHBIMH C (U3UKOH, U COBPEMEHHBIMU
TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHUSIX (DU3HMUECKON HAYKH.
OO6mIee 9nCiIO 9acoB, peKOMEHIOBAHHBIX sl M3y4deHus (pu3uku Ha 6a30BoM ypoBHe, — 238 dacoB: B 7 kiacce — 68
yacoB (2 waca B Henmenmio), B 8 kimacce — 68 yacoB (2 yaca B Hemenmio), B 9 kmacce — 102 gaca (3 yaca B Hemenio).

[Ipennaraemslii B mporpamme 1o (u3MKe MepedyeHb Jab0paTOpHBIX PaboT M OMBITOB SIBISETCS PEKOMEHIATEIbHBIM,
yUUTENb JETaeT BHIOOp MpPH MPOBEACHUU JTa0OpaTOPHBIX pabOT M OMBITOB C Y4€TOM HHAMBHIYaIbHBIX OCOOCHHOCTEH

oOy4Jaronuxcsi, CMcKa dKCIEPUMEHTANBHBIX 3aJIaHUi, TIPeIJIaraéMbIX B paMKaX OCHOBHOT'O TOCYJapCTBEHHOTO SK3aMeHa
1o ¢pu3mKe.

COAEPKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa U €€ poJib B NIO3HAHUM OKPYKAKOLIEr0 MUPA.

®dusuka — HayKa o npupoje. ABnenus npupoabl. GU3nUecKue SIBICHUS: MEXaHUYECKUE, TEIIJIOBBIE, AIEKTPUUECKUE,
MarHUTHbBIE, CBETOBBIC, 3BYKOBBIE.

dusndeckue BeaUUYUHBI. M3mepenue ¢uznmyeckux BenuuuH. Dusznudeckue mnpubopsl. IlorpentHocTs uzmepeHuit
MexyHapoaHasi CUCTEMA €IUHULI.

Kak ¢usuka u npyrue ecTeCTBEHHbIC HAYKU U3YUalOT MPUPOay. ECTECTBEHHOHAYUHBIN METO/1 TO3HAHUS: HAOII0IeHUE,
MOCTAaHOBKA HAYYHOTO BOMPOCA, BHIIBI)KEHHE TUTIOTE3, SKCIIEPUMEHT 0 MPOBEPKE TUIOTE3, OOBSICHEHUE HAOII0aeMOTO
apienust. Onrcanue PU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIEICH

Jemoncmpauuu.

1. MexaHn4decKkue, TeIUIOBBIE, DJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usndeckue MpuOOPHI U MPOLIeTypa MPSIMBIX H3MEPEHUIN aHAIOTOBBIM U IU(PPOBBIM MPUOOPOM.

Jlabopamopnsie pabomot u onvimeol.

1. OmnpenenieHue 1EHbI ACJICHUS MIKaIbl U3MEPUTEIHHOTO Mpudopa.

2. H3mepeHue pacCTosHUM.

3. Hsmepenue o0bEMa )KUIKOCTH U TBEPOTO TeEA.



4. Onpez[eﬂeHHe pPa3sMEpPoOB MaJIbIX TCJI.

I/ISMepCHI/IC TCMIICPATYPHI ITPHU ITOMOINU KUAKOCTHOI'O TCPMOMCTpPA U AdTHHUKA TEMIICPATYPHI.

6. [IpoBeneHue nucciaea0BaHMsI IO MPOBEPKE TUIOTE3BI: NaTLHOCTH MOJETA ITapUKa, MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJibiie, YeM OOJIbIIIEe BHICOTA ITyCKA.

IlepBoHaya/ibHBIE CBECHNS 0 CTPOCHUH BelIeCTBA.
CrtpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mmepbl. ONbITHI, JOKa3bIBAIOIINE NUCKPETHOE CTPOCHUE BEIIECTBA.
JIBmxeHne yactui] BemiecTBa. CBS3b CKOPOCTH JBHXKEHHUSI YACTHI] C TEMIIEPATypoull. bpOyHOBCKOE ABHKEHUE,
muddy3us. BzauMmopeiicTBre yacTull BEIECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.
ArperaTHbl€ COCTOSIHUS BEILECTBA: CTPOCHUE Ta30B, KUJIKOCTEH M TBEPIBbIX (KPUCTAITMYECKUX) Tesl. B3auMoCBs3b

MCIKIY CBOMCTBaMH BCHICCTB B PA3HLIX AI'pCTaTHBIX COCTOAHUAX W HUX ATOMHOMOJICKYJIAPHBIM CTPOCHUCM. OcobenHoCTH
aI'pCraTHBIX COCTOSIHMH BOJBI.

Jemoncmpauuu.
1. HaGnrogeHue 6pOoyHOBCKOTO IBUKEHUSI.
2. HaGmonenue nuddysuu.
3. HaOmonenue sBieHni, 00bACHAIOMUXCS TPUTSIKEHUEM WUITH OTTAJIKWBAHUEM YaCTHUI] BELIECTBA.
Jlabopamopnwie padomut u onvimeot.
1. OreHKa quaMeTpa aToMa METOA0M PsAZIOB (C UCTIONIb30BaHUEM (poTorpaduii).
2. OnbIThI IO HAOIIOAEHUIO TETIOBOTO PACILIMPEHUS Ta30B.
3. OmnbIThI 10 0OHAPYKEHUIO AEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
JABuKeHMe U B3aMMOAeCTBUE TeJl.
Mexannueckoe aBM>KeHHE. PaBHOMEpHOe W HepaBHOMeEpHoe aBHkeHHe. Ckopoctb. CpemHssi CKOpPOCTh NpU
HEpPaBHOMEPHOM JBIKEHUU. PacueT myTu v BpeMEHU JBUKEHUS.
SBneHne nHEPUMU. 3aKOH MHEpUMHU. B3anMoieicTBrE Tel KaK MPUYMHA U3MEHEHHS CKOPOCTH ABWXKEHUs Tell. Macca
KaK Mepa uHepTHOCTH Tena. [noTHocTh BemecTBa. CBA3b MIIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €IMHUIIE 00beMa BEIIECTRA.
Cuna xKak XxapakTepucTHKa B3anMozeicTBusa Ten. Cuna ynpyroctd M 3akoH ['yka. M3MepeHue CHilbl ¢ MOMOUIBIO
JTAHAMOMETpa. SIBieHuEe TArOTeHHMs M cuia TsokecTu. CHila TSXKECTH Ha ApYyrux IiaHerax. Bec Tema. HeBecomocCTs.



CrnoxxeHue CuJl, HAalPaBJICHHBIX 110 OJTHOM npsAMoi. PaBHoaelcTBytomas cui. Cuna TpeHus. TpeHHne CKOJbKEHUS U TPEHHE
nokosi. TpeHue B IpUpOJE U TEXHUKE.

Jemoncmpayuu.

1
2
3
4.
5
6.

HaO0nroieHrne MexaHnueCcKOoro JBIKECHHS TEla.

H3mepenne ckopocTH NPSMOIHHEHHOTO JIBUKCHHUSL.
Habmonienue sBieHus: HHEPIHH.

HabmioneHre n3MeHeHus CKOPOCTH MPH B3aUMOJICHCTBUH TeJL.
CpaBHEHHE Macc 10 B3aUMOJICHCTBHIO TeJl.

CroXeHre CHJI, HAIPABJICHHBIX IO OJTHOW TPSMOH.

Jlabopamopnwie padomut u onvimeot.

1.

LA N

OnpeneneHre CKOPOCTH PABHOMEPHOTO IBUKEHUSA (LIIApHUKA B KUAKOCTH, MOJEIH JIEKTPUUECKOTO aBTOMOOUIIS U
TaK jJajuee).

Omnpenenenre cpeHer CKOPOCTH CKOJIbKEHUsS OpycKa Wi IIapuKa 10 HAKJIOHHOM IJIOCKOCTH.

Onpenenenre IIOTHOCTH TBEPAOTO TeENA.

OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb PAacTsLKEHUS (1eOopMaliK ) IPYKUHBI OT TPUIIOKEHHOU CUITBI.

OnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT BEca Tella U XapaKTepa CONMPUKACAIOLIUXCS
ITOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, )KUAKOCTEH U Ia30B.

JlaBnenue. CriocoObl yMEHBIIICHUS U yBEIWYEHU 1aBjieHus. JlaBneHue rasa. 3aBUCUMOCTD JIaBJICHUS Ta3a OT o0beMma,
temnepatypsl. [lepenayua napiaeHus TBEPAbIMH TE€JIAMHU, )KUIKOCTAMHU U razaMu. 3akoH [lackans. [THeBMaTHueCcKue MallIuHbI.
3aBUCUMOCTb JIaBJICHUS KUJIKOCTH OT TIIyOuHBI. ['uapocratudeckuii napagokc. Coolriaromuecs cocybl. [ 'uapaBnnueckue
MEXaHU3MBI.

AtMocdepa 3emuin u atMmocdhepHoe napieHue. [IpuduHBI CymiecTBOBaHUS BO3MYIIHOW 00070uku 3emiu. OmnbiT
Toppuuennu. U3mepenue atMmocepHOro aBieHus. 3aBUCUMOCTb aTMOC(EPHOT0 JTaBJICHHS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 n13MepeHus: aTMOC(HEpHOTro 1aBJICHHUS.

JleficTBUE KUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJO. BhITankuBaromias (apxuMe0Ba) cuia. 3akoH ApXumena.
ITimaBanue ten. Bo3ayxoriaBanue.



Jemoncmpayuu.

3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepemaya naBiaeHUs KUIKOCTHIO U Ta30M.

CooOmaromuecs cocybl.

I'mppaBnueckuii npecc.

[IposiBieHue neicTBUS aTMOCPEPHOTO AABJICHUS.

3aBHCHUMOCTh BBITAIKUBAIOLIEH CUIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeJla U IIIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIECH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYciaoBue muaBaHus TEN: IUIABAHUE WIIM IOTPYKEHUE TEJ B 3aBUCUMOCTH OT COOTHOIIECHMS IIJIOTHOCTEH Tejla U
XKUJKOCTH.

Jlabopamopnwie padomut u onvimeol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMa MOTPYKEHHON B )KUJKOCTh YACTH TeJIa.

2. OrnpezeneHne BHITAIKUBAIOIIEH CUJIBL, IEUCTBYIOIIEH Ha TEJIO, TOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbL, IEUCTBYIOIIEN HA TEJIO B )KUIAKOCTH, OT MACCHI TEJIA.

4. OnbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BHITAJIKMBAIOLIEH CUITbI, ACHCTBYIOIIECH HA TEJIO B KUAKOCTH, OT 00bEMa

NOTPYKEHHOMN B XKUIAKOCTh YACTH T€JIA U OT IVIOTHOCTH >KHJIKOCTH.
5. KoncTtpyupoBaHue apeoMeTpa WK KOHCTPYUPOBAHUE JIOAKHU U ONPEIEICHUE €€ TPY30II0bEMHOCTH.
PaboTa u MOIIHOCTH. JHEpPrus.

Mexanuueckasi pabota. MOIIHOCTb.

[IpocTbie MEXaHM3MBI: pbluar, 0J0K, HAaKJIIOHHAs TUIOCKOCTh. IIpaBuio paBHOBecus pbiuara. [IpuMeHenue mpaBuia
paBHOBecHUs pbluara K 0J10Ky. «3050Toe npaBuiion Mexanuku. Kosdduurent nonesnoro nevictus (nainee — KI1/1) mpoctsix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckasi sHeprusi. Kunernueckas M NoTeHLIMalbHas sHeprud. IIpeBpailieHre oJHOrO BHJA MEXAHMUYECKOU
SHEPIUHU B IPYroil. 3aKOH COXPAHEHUS YHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXaHNU3MOB.

Jlabopamopnuie pabomut u onvimot.

©® N o Uk W E



1. Ompenenenue pabOThI CUIIBI TPEHUSI IPU PABHOMEPHOM JIBU)KEHUHU TeJa M0 TOPU30HTAILHOM MOBEPXHOCTH.
2. UccnenoBanue yciioBUii paBHOBECHS phlyara.
3. N3mepenue K11/ HaKJIIOHHOM ITOCKOCTH.
4. V3ydeHue 3aK0HA COXPAHEHUSI MEXaHUYECKOU IHEPTHH.
8 KVIACC

TennoBble sIBJICHUS.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUS BelecTBa. Macca W pa3Mepbl aTOMOB U
MOJIeKyJ. OTNBIThL, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopenu TBEPAOrO, >KMIKOTO K Ta3000pa3HOTrO COCTOSHUM BenlecTBa. Kpucrtainumueckue u amop(HbIE Tena.
OObsicHEeHUE CBOMCTB Ta30B, KUAKOCTEH M TBEPABIX TEJl Ha OCHOBE MOJIOXXKEHHM MOJEKYISIPHO-KUHETUYECKON TEOpHHU.
CmauuBaHKe U KallWJUISIPHBIE SBJICHUS. TEIIOBOE paClIMPEHNE U CKATHE.

Temneparypa. CBsi3b TEMIIEPATYPhl CO CKOPOCTHIO TEIJIOBOTO ABUXEHUS 4yacTwll. BHyTpennsis sneprus. CrocoObl
M3MEHEHUs] BHYTPEHHEH SHEpruu: TeIionepenaya u coBepllieHHe padoTsl. Buabl Temonepenauu: TEMJIONPOBOIHOCTD,
KOHBEKILINS, U3IIyYEHHUE.

KonuyecTBo TemiaoTel. YaenbHas TEMIOEMKOCTh BewlecTBa. TemiooOMEH W TEIIOBOE paBHOBECHE. YpaBHEHUE
TersioBoro OanaHca. [lnmaBneHue ©  OTBepAeBaHWME KPUCTAIMYECKHMX BEIIECTB. YJeNbHAas TEIUIOTa IUJIABJICHUS.
[TapoobpazoBanue u koHaeHcanusa. Vcnapenne. Kumenue. VYaenbHas Tersora mnapooOpa3oBaHus. 3aBUCUMOCTh
TeMIrepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JIaBJICHHUS.

BnaxuocTts Bo3ayxa.

DHeprus TOIUIMBA. Y IeJIbHAs TETUIOTa CTOPaHusl.

[Tpuntunel paboTsl Ternossix aeurateneit KI1J[ temoBoro asurarens. TemnoBbie IBUTaTENN 1 3alTUTa OKPYKAIOIICH
Cpenbl.

3aKOH COXpaHEHHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmroneHnue G6poyHOBCKOTO IBUKEHHUS.

2. Habmonenue muddysun.



W P N U AW

10.
11.
12.
13.

HabGnronenue siBieHui cMauyuBaHUs U KallWJUISIPHBIX SIBJICHU.
Hab6nronenue TeraoBoro pacivpeHus Ted.

N3MeHenue naBieHus ra3a npu U3MEHEHUU 00bEMa U HarpeBaHUM WA OXJIAXKICHHUH.
[IpaBuia usmepeHus TeMIepaTyphl.

Buae! reronepenayn.

OxJtaXkieHue Mpu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepiiieHuu padOoThl BHEITHUMH CHUJIAMH.
CpaBHeHHE TEMIIOEMKOCTEN Pa3INYHBIX BEIIECTB.
Hab6nronenue kunenus.

HaOnronenue nocTossHCTBA TEMIIEPATy bl PH TIJIaBICHUU.
Mojienu TeIUIOBbIX ABUTATENEH.

Jlabopamopnwie padbomut u onvimeot.

IS L T o

~

10.
11.
12.
13.

OnbITHI 10 OOHAPYKEHUIO IEUCTBUS CUJT MOJICKYJIIPHOTO MPUTSKEHUS.

OMnBbITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOW COJIM WJIM caxapa.

OnBITHI 110 HAOJTIOJEHUIO TETUIOBOTO PACIIMPEHUS TA30B, KUJIKOCTEH U TBEPIBIX TEIL.
OnpenenenHue AaBieHMs BO3ayXa B OajUIOHE IIIPUIIA.

OnBITHI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTh JIaBJICHUS BO3/IyXa OT €ro 00bEMa 1 HarpeBaHUs WIIH OXJIAXKICHUSI.
[IpoBepka rUMOTE3bl JUHEWHOW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA >XUJIKOCTH B TEPMOMETPUUYECKON TpyOKe OT

TEMIIEPATYPHI.

HaGnronenue n3ameHneHrs BHyTpEHHEH SHEPTUH Tejla B pe3yJIbTaTe TeIUIoNnepeaadn U padoThl BHEIITHUX CHJL.

HccnenoBanue sBiIeHNs TEIIO00MEHA MPU CMENTUBAHUN XOJIOTHON W TOPSYEH BOJIBI.

OHpC)IC.HCHI/IC KOJMYCCTBA TCIIIOTHI, IMOJYYCHHOTIO BO)IOﬁ Ipu TEIIOOOMEHE ¢ Harp€TbiM MCETAJUIMYCCKUM

HAJIMHIIPOM.
Onpenenenue yaenbHON TEIMIIOEMKOCTH BEILIECTBA.
Hccnenosanue nponecca uCapeHusl.

Ornpenenenre OTHOCUTENBHOM BIIAJKHOCTH BO3/1yXa.
Onpenenenue yieabHON TEMIOTHI IJIaBJIECHUS JIbJA.



DJleKTpUYecKre 1 MATHUTHBIE SIBJICHUS.

OnekTpuzaums Ten. J[Ba poja 3JIEKTPUYECKUX 3apsnoB. B3anmoneicTBhue 3apspkeHHBIX Tel. 3akoH Kyona
(3aBUCHMOCTD CUJIbI B3aUMOJCHCTBUS 3apPSKEHHBIX TEJI OT BETMYMHBI 3apSJI0B U PACCTOSHUS MEXKY TEJIaMu).

Onextpuyeckoe noje. Hanpspk€HHOCTD 31EKTpUYecKoro nois. [TpuHImn cynepno3ununy 31eKTpUYeCcKUX Mmojiei (Ha
KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsgoB. DJIEMEHTapHBIM 3nekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBonHHMKK H
JIURJICKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOrO 3apsija.

DJIEKTPUYECKUM TOK. Y CJIOBUSI CYIIECTBOBAHMS 3JIEKTPHUUYECKOTO TOKA. MICTOUHMKH MOCTOSSHHOTO TOKa. JlehcTBHs
AIEKTPUUECKOTO TOKA (TEIJIOBOE, XUMUUECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B )KUJIKOCTSX U Ta3ax.

Onektpuyeckas nenb. Cuna Toka. JNEKTpuueckoe HampsokeHue. CONpoTHBIEHHWE MPOBOJHUKA. Y ICNIBHOE

COINIPOTHUBIICHUE BelllecTBA. 3akoH Oma [iitd ydacTka nenu. [locaenosarensHoe u nmapaieibHOE COEAMHEHUE POBOIHUKOB.

PaGota uw MONIIHOCTH SJEKTPUYECKOrO TOKa. 3akoH Jxoyns—JleHma. DnekTpuyeckue HEeNH W MOTPEeOUTENH
ANIEKTpUUECKOM sHeprun B ObITy. KopoTkoe 3ambikaHue.

[TocTostHHbIE MarHUThI. B3anmoaeicTBUE MOCTOSSHHBIX MAarHUTOB. MaruutHoe noJie. MarHutHoe moJie 3eéMJIM U €ro
3HAYEHHME IS )KU3HU Ha 3emiie. OnbIT DpcTena. MarHuTHOE MoJie IEKTPUIEeCKoro Toka. [[puMeHenne 3eKTpoOMariuToB B
TEXHUKE. [[efiCTBHME MAarHWTHOrO MOJISI HA MPOBOAHUK C TOKOM. DJEKTPOABUTATENIb MOCTOSTHHOrO TOKa. Mcnonb3oBaHue
ANEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Oneitel @apanes. SBnenue saexkTpoMarHuTHOM wuHAYKIUU. [IpaBuno Jlenma. 3nexrporenepartop. CrocoOsl
MOTYYEHHUSI DJIEKTPUUECKON SHEPTUU. DIIEKTPOCTAHIIMU HA BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jemoncmpauuu.

DIIeKTpHU3aLHNs Tell.

JIBa pona lEeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TElL.
Y CTpOUCTBO U IEMCTBUE IEKTPOCKOIIA.

DJIEKTPOCTATUYECKAS] MHTYKITHSI.

3aKOH COXpaHEHUs AJIEKTPUUECKUX 3aPsJIOB.

[TpOBOAHUKY U TUDIICKTPUKH.

N o ok~ w DN e

MopaenupoBaHue CUIIOBBIX JIMHUN JJIEKTPUYECKOTO TTOJISL.



8. VM CTOYHHMKU ITOCTOSIHHOTO TOKA.
JlencTBUS DJIEKTPUUECKOTO TOKA.
10. DJNEKTPUUYECKUI TOK B KUJIKOCTH.
11. I'a30BbIU pa3psia.
12. I3MepeHue CUITbl TOKa aMIepPMETPOM.
13. I3mepeHune 3eKTPUYECKOTO HANIPSIKEHUS BOJIBTMETPOM.
14. PeoctaT 1 Mara3uH CONPOTUBIICHUIA.
15. B3aumoieicTBHE ITOCTOSTHHBIX MarHUTOB.
16. MoaenupoBaHUE HEBO3MOKHOCTH Pa3/IeICHUS MTOJII0COB MarHuTa.
17. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
18. OnbIT Dpcrena.
19. MarHuTHoOE MoJjie ToKa. IJIEKTPOMArHHUT.
20. JleficTBME MAarHUTHOTO TOJIS HA POBOJIHUK C TOKOM.
21. DIEKTPOABUTATENb TIOCTOSTHHOTO TOKA.
22. ViccnenoBaHue sIBICHUS AJIEKTPOMArHUTHON UHTYKIIUH.
23. OnbiTel @apanes.
24. 3aBUCUMOCTD HaIpaBJICHUS HHAYKIIMOHHOTO TOKA OT YCIOBUM €ro BOSHUKHOBEHHUSI.
25. DIEKTpOreHepaTop NOCTOSHHOTO TOKA.
Jlabopamopnwie pabomwt u onvimeot.
OnbITH IO HAOTIOACHUIO YJICKTPU3AINH T MHAYKIIMEH U TIPU COMPUKOCHOBEHHH.
UccnenoBanue nelcTBUS JIEKTPUUECKOTO MOJISI HA POBOIHUKHU U TUAJICKTPUKHU.
CoOopka u mpoBepka pabOThI JIEKTPUUECKOH 1IEMU MOCTOSTHHOTO TOKA.
N3MepeHue u peryiupoBaHue CUIIbI TOKA.
N3Mmepenue u peryinpoBaHue HAMPSKEHHUSL.
Hccnenoanne 3aBUCUMOCTH CUJTBI TOKA, UAYILETO YePe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HATIPSIAKEHUS

o Uk w N e

Ha PE3UCTOpE.



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

18.
19.
20.
21.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH 3JIEKTPUUYECKOTO COMTPOTUBIIECHHUS MPOBOJHUKA OT €0 JUIHMHBI, IO
MIOIIEPEYHOr0 CEYCHUS U MaTepuara.

[IpoBepka rpaBuia CIOKEHU HANPSIKEHUN MPU MOCIIEI0BATEIIEHOM COCIMHEHHUH JIByX PE3UCTOPOB.

IIpoBepka npaBuia AJisi CUIbl TOKA IPU HapauieIbHOM COCTMHEHUH PE3UCTOPOB.

Omnpenenenne paboThI AJEKTPUIESCKOTO TOKA, HAYIIET0 YePe3 PE3UCTOP.

Onpenenenre MOIIHOCTH IEKTPUUECKOT0 TOKA, BBIICIIEMOUN Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIEr0 Yepe3 JIAMIIOUKY, OT HAIIPSKEHUS HA HEU.

Onpenenenue KII/[ narpeBatersi.

HccnenoBanne MarHuTHOTO B3aUMO/ICUCTBHS IIOCTOSTHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJISl TOCTOSSHHBIX MAarHUTOB IIPU UX 00bETMHEHUU U Pa3/ICIICHUN.

HccnenoBanue nenMcTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIKY.

OnbITHI, TEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHUJIbI B3aUMOJICUCTBHS KaTYIIIKA C TOKOM M MarHuTa OT CUJIbI TOKA U
HAMpaBJICHHS TOKA B KaTYIIIKE.

N3yueHune 1ercTBUS MArHUTHOTO TIOJISI HA MTPOBOJIHUK C TOKOM.

KoncTtpyupoBanue u uzyueHue padoThl JJICKTPOIBUTATENSL.

N3smepenue KII/I anekTpoaBUraTesibHON YCTAHOBKH.

OnsIThl MO HMCCIIENOBAHUIO SIBIICHUSI SJICKTPOMArHUTHOM HMHAYKUHMHU: HUCCIEIOBAHUE W3MEHCHUN 3HAYCHUS U
HaMnpaBJICHUS] MHIYKIMOHHOTO TOKA.

9 KUIIACC

Mexannyeckue siBJICHUS.
Mexanuueckoe nBrkeHHe. MarepuanbHas Touka. Cucrtema orcuéta. OTHOCUTEIBHOCTh MEXAHUUYECKOTO JIBHIKEHHS.
PaBHOMepHOE npsiMonuHeNHOE ABMKeHNE. HepaBHOMepHOE npsiMOoNMHENHOE ABMKEeHHE. CpeIHss U MTHOBEHHAS! CKOPOCTh
TeJIa [IPU HEPABHOMEPHOM JIBUKECHUU.

Yckopenue. PaBHoyckopeHHOe npsiMoTnHEHOe aBmkeHne. CBoOogHOE ageHue. OnbiTel ['ammes.
PaBHOMepHOE JBIKEHHME 1O OKpYXHOCTH. Ilepmon u wyacrora oOpamieHus. JIluHeliHass W yriioBas CKOPOCTH.
[leHTpOCTpEMUTENLHOE YCKOPEHUE.



ITepssiit 3ak0oH HetoToHA. BTOpou 3akon Hetotona. Tperuii 3akoH HerotoHa. [IprHINTI Cyneprno3Uiiuu CHIL
Cuna ynpyroctu. 3akoH ['yka. Cunna TpeHus: cujia TPEHUS CKOJIbKEHUS, CUjla TPEHUS MTOKOs, IPYTrue BUAbI TPEHUS.
Cuna TsbKeCTU M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpeHUe CBOOOIHOTO naieHus. J{BmkeHue rmiaHeT Bokpyr CoHila.
ITepBas kocMuueckasi CKOpocTb. HeBeCOMOCTB U EPETPY3KHU.
PaBHOBecne MatepualibHOM TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecre TBEPIOTO Tena ¢ 3aKPEIUIEHHON OChIO
BpamieHus. MomeHT cuibl. LleHTp TsbkecT.
Nmnynece Tena. U3menenne umiynsca. MIMImynsce criibl. 3aKOH COXpaHEHUS UMITYJIbCa. PEakTHBHOE IBHKEHHUE.
Mexannueckass pabota U MOIIHOCTb. PaGoTa cun TsbkecTH, ynpyroctd, TpeHus. CBsi3b 3HEpruM U paOoTBhI.
[loTeHnManbHass HEPrUs TeNd, MOMHIATOTO HAJ IOBEPXHOCTBIO 3eMiM. lloTeHImManbHas SHEpPrus CKATOW NPYKUHBIL.
Kunernueckas sHeprus. Teopema 0 KHHETUUECKON YJHEPTUH. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPIUH.
Jemoncmpayuu.
HabitoieHne MexaHM4ecKoro IBUKEHUS Tejla OTHOCUTENIbHO Pa3HbIX TE OTCUETA.
CpaBHeHUE ITyTEW U TPACKTOPUHN ABUXKEHUS OJTHOTO M TOTO K€ TEJIa OTHOCUTEIBHO Pa3HBIX TE OTCUETA.
N3mepeHne CKOpoCTH U YCKOPEHHUS IPSAMOJIIMHEUHOTO IBUKECHMUS.
Hccnenosanne npru3HakoB PpaBHOYCKOPEHHOTO JBUKEHUS.
HaGnronenue nBUKeHHs Tea M0 OKPY>KHOCTH.

o v A~ w N

Habmronerne MeXaHMYECKUX SBJIICHHUM, MTPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBH)KCHUH OTHOCUTEIHLHO KaOWHETa (PU3UKH.

~

3aBUCHUMOCTh YCKOPEHHUS TeJla OT MACChI TeJla U ICHCTBYIOIIEH Ha HETO CHIIBI.
8. HaOmronmenue paBeHCTBA CUJT TPY B3aUMOJICHCTBUU TEll.
N3meneHne Beca Tea npu yCKOPEHHOM JIBUYKEHUH.
10. [lepenaya ummysbca npyu B3aMMOAEHUCTBUAN TEN.
11. [IpeoOpazoBanus YHEPTUU TIPU B3AUMOICHCTBUH TEJl.
12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBHH.
13. CoxpaHeHHe UMITYJIbCa MTPU a0COJIFOTHO YIIPYTOM B3aUMOICHCTBUH.
14. HabmoieHue peakTUBHOTO JBUKEHUS.
15. CoxpaHeHHE MEXaHUIECKON SHEPTHH TIPU CBOOOTHOM TaJICHUH.



16.

CoxpaHeHHe MEXaHUYECKOU OHCPTUH IIPHU ABUIKCHUU TCJIA IO I[GﬁCTBHCM IIPYKUHBI.

Jlabopamopnuie pabomwt u onvimot.

1.

2
3
4.
5

L © N

10.

11.

KoHcTpynpoBanue TpakTa sl pa3roHa U JaIbHEHUINEro paBHOMEPHOTO IBMKCHHUS IIAPUKA UITH TEICIKKH.
Omnpenenenne cpeHe CKOPOCTH CKOIBKEHHUs OpycKa WK JBM)KCHUS IIApUKa 0 HAKIIOHHOW TIOCKOCTH.
Omnpenenenre yCKOPEHUs Tela IPU PaBHOYCKOPEHHOM JIBIDKCHHH IO HAKJIIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH IIPU pPaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 Ha4allbHOM CKOPOCTH.
[TpoBepka THIOTE3bI: €CIN MPHU PABHOYCKOPEHHOM JBIKEHNN 03 HAaYaIbHOW CKOPOCTH ITyTH OTHOCSATCS KaK Psijl
HEYETHBIX YHUCEIT, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHJTBI TPEHUS CKOJIBKEHHUS OT CHITBl HOPMAJILHOTO JIABJICHHS.

Onpenenenue ko3 PuIMeHTa TPEHUS CKOIBKECHUSI.

Omnpenenenue skECTKOCTH PY>KUHBI.

Omnpenenenre padbOTh CHIIBI TPEHUS ITPU PABHOMEPHOM JBUKEHUU TeJla 10 TOPU30HTAIBHON TOBEPXHOCTH.
Omnpenenenre pabOTHI CHJIBI YIIPYTOCTH TIPH TOIBEME TPy3a C UCIOJIB30BAHUEM HETIOJABHKHOTO W MOABUKHOTO
OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTUU.

MexaHu4ecKkue K0JIeOaHUs M BOJIHBI.

KonebarenbHoe aukenre. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUM: TIepro/], 4acToTa, aMIIuTyAa. MaTteMaTudeckui
U TIPYKUHHBIN MasTHUKU. [IpeBpalienre 3Heprun npu KojiebaTeIbHOM JIBH)KCHUH.

3aryxarormue konebanus. BeinyxaeHHbsie konebanus. Pezonanc. Mexanndeckrue BOHBI. CBONCTBA MEXaHMYECKUX
BOJIH. [IpoaosibHbIE M momnepeuyHble BOJIHBI. J[JIMHA BOJIHBI M CKOPOCTh €€ pacrpocTpaHeHus. MexaHMYeCKHe BOJIHBI B
TBEPJIOM TEJIE, CENCMUYECKUE BOJIHBI.

3ByK. ' poMKOCTB 3ByKa 1 BeicOoTa TOHA. OTpakeHue 3Byka. Mudpa3Byk u yJIbTpas3ByK.

Jlemoncmpayuu.

1.

2
3.
4

Habmronenue konebanuit Te Mo 1eMCTBUEM CUIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HabGnronenue BeIHYXICHHBIX KOJICOAHUI U pe30HaHCa.

PacnipocTpanenue mpo10JIbHBIX U TIOTIEPEYHBIX BOJIH (Ha MOJICTIH).



5.
6.

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwie padbomut u onvimeot.

o UV kA~ W N

7.

Omnpenenenre 4acTOThI U IEPUOJIa KOJIEOAHUH MaTEMATUYECKOT0 MasiTHUKA.

Onpenenenre 4acToThl U IEprUoAa KoJeOaHU MPYKMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH IT€pHO/a KOJeOaHN MOABEIIEHHOTO K HUTHU IPy3a OT JAJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH ITepHoa KoieOaHul MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH NIEpUOa KoJieOaHUH rpy3a, MOABEUIEHHOrO K HUTH, OT MacChl Irpy3a.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpHOJa KOJIeOaHUM MPYKUHHOTO MasTHHUKAa OT MacChl Ipy3a U
XKECTKOCTHU NPYKUHBI.

N3mepenue yckopeHust CBOOOJHOTO TaICHUs.

DJIEKTPOMATHUTHOE I0JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTPOMarHUTHOE  MOJie.  DJIEKTPOMAarHuTHble  BOJHBL.  CBOMCTBa  3JEKTPOMAarHUTHbIX  BOJH. [llkana
AJIEKTPOMArHUTHBIX BOJIH. VICTI0JIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.
DJIeKTpOMarHuTHas npupojia ceera. CkopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolicTBa 3JICKTPOMArHUTHBIX BOJIH.
BoHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomot u onvimeot.

1.

I/IsyquI/Ie CBOMCTB QJICKTPOMArduTHBIX BOJIH C IIOMOIIBIO MOOMIJILHOTO TeHe(bOHa.

CgBeToBbBIE SIBJICHUS.
JIyueBast Monenb cBeta. Mcrounuku cBera. [IpsmonuneiiHoe pacnpocTpaHenue cBera. 3atMenusi ConHua u JIyHbL.
OTtpaxkenue ceeta. Ilnockoe 3epkano. 3aKOH OTpakKeHUsI CBETA.
[Ipenomnenue cBera. 3akoH npesioMieHus cBeta. [lonHoe BHyTpeHHEe oTpakeHue cBeTa. Vcnoib30BaHNue MOJIHOTO
BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAAX.
JIunza. Xox nyuelt B muH3e. Ontuyeckas cucrema oroanmnapara, MUKPOCKOIIA U TeJleckona. a3 kak onTuieckas
cucrema. baM3opyKoCTs U JanTbHO30PKOCTb.



Paznoxenue 6enoro ceeta B criekTp. OnbiThl HetoToHa. ClioXkeHue cieKTpaibHbIX IBETOB. Jlucnepcust cBeTa.
Jlemoncmpayuu.

[IpssMonMHEHOE PaCcPOCTPAHEHNE CBETA.

OTtpaxkeHue cBera.

[Tonyyenue n300paxxeHui B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

[Ipenomienue cpera.

Onrtuueckuii CBETOBO/I.

Xon jtydelt B coOuparoriei JInH3e.

Xo0J1 1yder B paCCEUBAIOLIEH JIMH3E.

[Tonyyenue n3o00paxeHuil ¢ TOMOILBIO JTUH3.

[Tpuniun nevictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Mopnens rnasa.

11. Pa3noxenue 0enoro cBeTa B CIIEKTP.

12. [lomy4yenue 6enoro cBeTa MpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie padomut u onvimeot.

HccnegoBanue 3aBUCMMOCTH YIJIa OTPAXKEHUSI CBETOBOTO JTy4ya OT YIJIa MaJCHHUS.

N3yuyeHune XxapakTepucTUK U300paKeHHsI TPEAMETA B TUIOCKOM 3€pKajie.

HccnenoBanue 3aBUCMMOCTH YIJIa TPEIIOMIIEHHUS! CBETOBOTO JIy4a OT yIJia MaJeHus Ha TPAaHULE «BO3yX—CTEKIION.
[Tony4yeHnue n300paxeHuil ¢ MOMOILBIO COOMPAIOIIEH JTMH3BI.

W 0 N U A WwWN e

Omnpenenenre GOKyCHOTO PACCTOSIHUS M ONTHYECKOUW CHITBI COOMPAIOIIEH JINH3HI.
OMNBITHI 1O Pa3I0KEHUIO OEJI0T0 CBETA B CIIEKTP.
7. ONBITHI IO BOCIIPUATHUIO IIBETA MPEAMETOB MPU UX HAOJIIOACHUH Yepe3 [IBETOBbIC (DUITBTPHI.

S A o I

KBaHTOBBIE SIBJIEHMSI.
OmnswiTel Pezepdopaa u miianerapuas mojens aroma. Mojiens aroma bopa. Mcrmyckanue u morioneHrne CBeTa aTOMOM.
KBanTel. JInHeiuaThie CIEKTPHI.
PanuoaktuBHOCTh. Anb(ha, OeTa- u ramma-usnnydeHus. CTpoeHre aToMHOTO sifjpa. HykiioHHas MoiesTb aTOMHOTO sifipa.
N3otonel. PannoaktruBHbie npeBpaieHus. [leprona momypacmnajia aTOMHBIX SIAED.



SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3aPSA0BOTO U MACCOBOIO YUCEN. DHEPTrHUs CBA3U aTOMHBIX sijiep. CBA3b MacChl
U sHepruu. Peakiuu cunrtesa u aeneHus saaep. Mcrounuku sneprun CoJiHIA U 3BE3.

SAnepnas sHepreTrka. J[ecTBUs paguOaKTUBHBIX N3JIyYEHUN HA KUBBIE OPTaHU3MBI.

Jlemoncmpayuu.

1. CHoekTpsl U3IIy4EHUS U TOTJIOIICHHUS.

2. CrnexTpbl pa3IuyHbIX T'a30B.

3. CnekTtp Boziopoja.

4. HabmoneHue TpekoB B kamepe Buiibcona.

5. Pabora cuéTunka MOHU3UPYIOIIUX U3ITyYECHUN.

6. Perucrtpanus uznydeHus NpUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie padbomot u onvimot.

1. HalGnrogeHue CIUTONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE IHEPTUH YACTHUIIBI IO TOPMO3HOMY MyTH (110 poTOrpadusim).

3. Usmepenue pagnoakTuBHOTO (oHA.

IoBTOpHUTEIbHO-0000 AN MOIYJIb.

[ToBTOpHUTENHEHO-0000IAIOIIMI MOTYJIb TPEAHA3HAUECH ISl CUCTEMAaTHU3aIlMK U 0000IIEHUS TPEAMETHOTO COICPIKAHUS
U OMbITa ACSATEIbHOCTH, MPUOOPETEHHOTO MPU U3YUYCHUU BCEro Kypca (U3UKH, a TaK¥Ke JJIsI OATOTOBKH K OCHOBHOMY
rocyJIapCTBEHHOMY 3K3aMeHy Mo (pU3HUKE JJIs1 00yUaroIINXCsl, BRIOPABIIMX 3TOT yU€OHBIN MpEaMeT.

[Ipy u3ydyeHuUM NAaHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BHIBI JESTEIBHOCTH, HA OCHOBE KOTOPBIX
oOecrieunBaeTcsl JOCTIKCHHE MPEAMETHBIX M METANpeIMETHBIX IJIAHUPYEMBIX Pe3ylbTaToOB 0OyudeHus, (Gopmupyercs
€CTEeCTBEHHOHAYYHAasl TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB UCCJICIOBAHUS SBJICHUN MIPUPOJIbI U TEXHUKH, OBJIAJICHUE
YMEHUSIMU OOBSACHSITH (PU3NUECKUE SIBJICHUS, MPUMEHSS TOJIydYEeHHBIC 3HAHUS, pellaTh 3aJja4i, B TOM YHCJIe KaueCTBEHHBIC
Y SKCIIEPUMEHTAJIbHBIE.

[IpuHIIMTIUATBEHO MEATEILHOCTHBIA XapaKTep JAaHHOTO pasliesia peaau3yeTcs 3a CYET TOro, 4TO OOydaromuecs
BBITIOJTHSIOT 33JIaHUs], B KOTOPBIX UM MpejiaraeTcs:

Ha OCHOBE IMMOJTYYEHHBIX 3HAHUM PACIIO3HABATh U HAYYHO OOBSICHITH (PU3MUECKHE SIBICHUS B OKPYXKAIOIIEH TPUPOIE U
MOBCEJHEBHOM JKH3HM;



MCIIOJIh30BaTh HAYYHBIC METOJbI HMCCICIOBAaHUS (DU3WYCCKUX SIBICHWH, B TOM YHCIE JUIsI TIPOBEPKH THUIIOTE3 H
MOJIYYCHHS TEOPETUUECKUX BHIBOJIOB;

OOBSICHSITh HAYYHBIE OCHOBBI Han0O0JIee BAKHBIX JOCTHIKEHUN COBPEMEHHBIX TEXHOJOTHUM, HAIPUMED, TPAKTUUECKOTO
UCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB YHEPTrUU HA OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHEHMS BCEX M3BECTHBIX BUJIOB
SHEPTUH.

Kaxxnas u3 TeM qaHHOTO MOAYJISl BKIIOUAET SKCIEPUMEHTAIBHOE HCClleJoBaHUEe 00o0MIarolero xapakrepa. Moayib
3aBepIIaeTCs MPOBEACHUEM TUATHOCTUYECKOM U OLIEHOYHOM pabOThI 3a KypC OCHOBHOT'O OOIIEro 00pa3oBaHUs.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

W3ydyenne ¢u3Mku Ha ypOBHE OCHOBHOTO OOIIEro OOpa30BaHMS HAMNpaBlI€HO Ha JOCTHIKCHHE JIMYHOCTHBIX,
METanpeIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
B pesynbrare nzydenus pusuku Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBaHus y 00yuatomierocst 0yiyT chopMupoOBaHbl
CJIETyIOIIME JUUYHOCTHBIE PE3yJIbTaThl B YACTH:
e 1) maTpMOTHYECKOTO BOCTIMTAHUSA:
e - MIPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (PU3NYECKON HAYKH;
e - IIEHHOCTHOE OTHOIICHHE K TOCTHKEHUSM POCCHICKIX YUEHBIX-(PU3UKOB,
e 2) rpa:kIaHCKOI0 M JyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:
e - TOTOBHOCTh K aKTUBHOMY yYacCTHIO B OOCY>KJICHHH OOIIECTBEHHO 3HAYMMBIX M ITHUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTHYECKUM MTPUMEHEHUEM JOCTHKCHHUNA (DU3HUKY;
e - OCO3HAHHE BAYKHOCTH MOPATHHO-ITUUECKHUX MMPUHITUIIOB B IEATEIHHOCTH YIEHOTO;
o 3)3CTeTHYECKOr0 BOCIIUTAHUS:
e - BOCIPHUATHE SCTETUUYECKUX KauyecTB (U3NYECKOM HAayKu: €€ TapMOHMYHOTO MOCTPOEHUS, CTPOTOCTH, TOUYHOCTH,
JAaKOHUYHOCTH;
e 4) IEeHHOCTH HAYYHOT'0 MO3HAHMSI:



- 0CO3HAHUE IEHHOCTH (PM3UYECKOI HayKH KaK MOITHOTO MHCTPYMEHTA O3HAHUS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHA,
BAKHEHIIIEH COCTABIIAIOLICH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JTH0003HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIBCKOM IEATEIBHOCTH;

5) popmMupoBaHus KYJIbTYPHI 310POBbSI H YMOIHOHAJIBLHOTO (JIATOTIOTY YHSI:

- OCO3HAHHME LIEHHOCTU 0e30mMacHOro olpas3a >KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaKHOCTH TMPaBUI
0e30macHOro MOBEACHUSI Ha TPAHCIIOPTE, HA JIOpPOrax, C AJEKTPUUYECKUM M TEIUIOBBIM OOOpPYAOBAaHHEM B JOMAIIHUX
YCIIOBHSIX;

- chOpMHUPOBAHHOCTH HaBbIKA pediekcun, MpU3HAHUE CBOETO MpaBa Ha OIIMOKY M TAaKOTO XK€ MpaBa y IPyroro 4eJIoBeKa;
6) TPYA0BOI0 BOCIIMTAHMS:

- aKTUBHOE Y4YacCTHE B PEIICHUH NMPAKTHYECKUX 3a/1a4 (B paMKax CeMbH, 00pa30BaTENIbHONW OpraHu3aliu, ropoaa, Kpas)
TEXHOJIOTHYECKOW U COLMAIbHON HAIIPaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIE U (PU3NYECKUX 3HAHMIA,

- UTHTEpEC K MPAKTUIECKOMY U3YUEHHIO MPOQPECCHii, CBA3aHHBIX C (PU3UKOH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHHUS:

- OpMEHTalMA Ha MPUMEHEHNE (PU3NUECKUX 3HAaHUW JJIs pEIIeHUs 3a]1a4 B 001aCTH OKPY>KaIOIIEH Cpe/ibl, IIaHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH Cpeibl;

- 0CO3HaHUE II100aJIbHOTO XapaKTepa IKOJIOTHYECKUX MPoOJIeM U MyTel UX pelIeHus;

8) amanTanuyu K U3MEHSIIOIIUMCS YCJIOBUSM CONMAILHON M PUPOIHOM Cpeabl:

- TOTPEOHOCTh BO B3aMMOJEHCTBUU NPHU BBINOIHEHUM KUCCIEAOBAHUI U MPOEKTOB (PM3MUECKOM HAINpaBICHHOCTH,
OTKPBITOCTh OIBITY ¥ 3HAHUSM JPYTHUX;

- IOBBIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3 MPAKTUYECKYIO AESTEIbHOCTD;

- NIOTpeOHOCTH B POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM YKClie (POPMYITUPOBATH UAECH, TOHITHUS, TUTIOTE3bI O (PU3NUECKUX
00BEKTaxX M SBIICHUSX;

- OCO3HaHME e(PUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

- TUTAHUPOBAHUE CBOETO PAa3BUTHA B IPUOOPETEHUH HOBBIX (DM3MUECKUX 3HAHUN;

- CTpEMJICHHWE aHAJM3UPOBATh MU BBISIBISATH B3aMMOCBSI3M NPHUPOJABI, O0IIECTBA M HKOHOMHUKH, B TOM YHCIE C
UCIOJIb30BaHUEM (DU3UUYECKUX 3HAHUN;

- OLIGHKA CBOMX JICUCTBUM C yUETOM BIUSHUS HA OKPYKAIOIIYIO CPEy, BO3MOKHBIX TJI00aIbHBIX TIOCIEICTBHIA.



METAIIPEIMETHBIE PE3YJIBTATDHI

B pe3ynbTaTe 0cBOEHUS MporpaMMBbl 10 (PU3UKE Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus y 00ydaromerocs OyayT
chopMHpPOBaHbI MeTAINpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIONIMNE MMO3HABATENIbHbIE YHUBEpCAIbHbIE YUeOHbIEC NEHCTBUS,
KOMMYHUKATUBHBIE YHUBEPCAIbHbIC YUeOHbIE ICUCTBUS, PETYJISATUBHbIC YHUBEPCAIbHbIC YUeOHbIE ACHCTBUSI.

Ilo3naBaTe/ibHBIE YHUBEPCAJIBHBIC yqeﬁnme HeﬁCTBHH

ba3oBble Jiornuyeckue AeMcTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU O0BEKTOB (SIBJICHUN);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIMKI, OCHOBAHUS JIJIs1 00OOIIECHUS U CPABHEHMUS,

BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pACCMaTPUBAEMBIX (DaKTaX, JaHHBIX M HAOTIOJCHUSIX, OTHOCSIIIHXCS
K (PU3NYECKUM SBJICHUSIM;

BBISIBIIATH MTPUYMHHO-CJICACTBEHHBIC CBSI3U MPH M3YYCHUH (PU3NYECKUX SBJICHUN W TPOIECCOB, JEJaTh BBHIBOABI C
UCIIOJIb30BAaHUEM JIEYKTUBHBIX M WHAYKTHUBHBIX YMO3AKIIOYEHUH, BBIIBUTATh TUIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEIMYHH,

CaMOCTOATENFHO BBHIOMPATHh CIIOCOO perieHus: yueOHol (pu3ndeckoi 3amaun (CpaBHEHHE HECKOJIBKUX BAPUAHTOB
pereHusi, BLIOOp Hanbosiee MOAXOSIIETO C YYETOM CAaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUER).

ba3oBbie ucciaenoBarejbCkue AeiCTBUA.

WCITOJIb30BATh BOMIPOCHI KAK UCCIIEI0BATEILCKUI HHCTPYMEHT TIO3HAHWS,

TIPOBOJIUTH TI0 CAMOCTOSITEIFHO COCTaBJICHHOMY IUTAHY OITBIT, HECIIOKHBIA (PU3NYSCKUNA SKCTICPUMEHT, HEOOJIBIIIOE
uccienoBaHne (PU3NIECKOTO SIBIICHUS,

OIICHMBATh HA TPUMEHUMOCTh W JOCTOBEPHOCTh HWH(OpMAIWIO, TOJYYCHHYIO B XOJE HCCICAOBAHUS WIIN
IKCIIEPUMECHTA;

CaMOCTOSITeNTLHO (hOPpMYJUPOBAaTh 00OOIIEHUSI U BBIBOJIBI MO pe3yJibTaTaM MPOBEAEHHOTO HAOIIOJEHUSI, OIbITA,
WCCJICIOBAHUS;



IMPOTHO3UPOBATH BO3MOKHOC naﬂLHeﬁmee Pa3BUTHC (bI/IBI/I‘-IeCKI/IX IMpOUCCCOB, a4 TAKIKC BLIABUT'ATD ITPCAIIOJIOKCHUA
00 ux Pa3BUTHUHU B HOBBIX YCIIOBUAX U KOHTCKCTAX.

Pabora ¢ unopmanmei:

NPUMEHSTH Pa3IMYHble METO/bl, MHCTPYMEHTBI U 3alPOCHI MPHU MOUCKE U 0TOOpe MH(POPMAIMKU WM JAHHBIX C
y4ETOM MpeIIoKEHHON yueOHOM pu3ndeckoit 3a1aun;

aHAJIM3WPOBATh, CHUCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH HMHGOPMAIIMIO PA3IMYHBIX BHUIOB U (opM
IIPEJCTABIICHHUS;

CaMOCTOATENLHO BBHIOMPATHh ONTUMANIbHYIO (OpPMY Mpe/cTaBleHUss HHGOPMAIIMA U WJUTIOCTPUPOBATH pellacMble
3a/1a4v HECJIOKHBIMU CXeMaMHU, IMarpaMmMaMu, HTHOM rpaukoi U ©X KOMOMHAIUSIMHU.

KoMMmyHnKkaTHBHBbIE yHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS:

B X0JI¢ 00CYXXJIeHHsI Y4eOHOIro MaTepualia, pe3yJibTaToB JIaOOPaTOPHBIX pabOT M MPOEKTOB 3aJlaBaTh BOMPOCHI 11O
CYIIECTBY OOCY>KJaeMOW TeMbl M BBICKA3bIBaTh WJIEH, HAIICJICHHbIE HA pEIICHUE 3a7a4d U MOJIep)KaHue
OJ1arokenaTeIbHOCTU OOIICHNUS;

COTIOCTaBIISATh CBOM CYXACHUS C CYKICHUSIMH APYTHX YYACTHUKOB JHUAJIOTa, 00OHAPYKUBATh Pa3INIMe U CXOJICTBO
TO3UIUH;

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMMCbMEHHBIX TEKCTAX;

MyOJUYHO TPEJCTABIATh PE3YNIBTATHl BBITOJHEHHOTO (PU3MUYECKOTO OIbITa (IKCIEPUMEHTA, HCCIICIOBAHUA,
MIPOEKTA);

MMOHMUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHIYAIbHOW PaOOTHI MPH PEIICHUH KOHKPETHOM
bu3nyeckoil mpoOIeMbl;

MIPUHUMATh IEJIM COBMECTHOM JIEATEILHOCTH, OPTaHU30BBIBATh JCHCTBHUS 110 €€ JOCTHKCHUIO: PACTIPEICIATh POJIH,
00CyXaTh MPOIECCHl U PE3YJIbTaThl COBMECTHOU PabOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;

BBITIOJTHATH CBOO YacTh PaOOTHI, IOCTUTasi KAYECTBEHHOTO pe3y/IbTaTa 10 CBOEMY HaIlPaBJICHUIO U KOOPIUHUPYS
CBOM JICUCTBHS C IPYTHMH YICHAMH KOMaH/IbI;

OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSIM, CAMOCTOSTEIIEHO CPOPMYIHMPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.



PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHH

Camoopranuzanus:
e BBISIBJIATH MPOOJIEMBI B )KU3HCHHBIX M YICOHBIX CUTYAIHIX, TPEOYIOMUX IS penieHusT GU3NIeCKUX 3HAHU;
e OPUEHTUPOBATHCS B PA3IMYHBIX MOAXOJAX NPUHATUS pEUICHUN (MHIUBUAYAIBHOE, IPUHSITUE PEIICHUS B TPYIIIE,
MIPUHATHE PEIICHUMN TPYIIIOo);
e CaMOCTOSITEJILHO COCTaBJIATh AJITOPUTM peIIeHHS (PU3NYECKON 3a/laud WIM TUlaHa UCCIEIOBAaHUS C YYETOM
UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH MpeJiaraéMble BapuaHThl PEIICHHUI;
e JlenaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIN HHTE/VICKT:
e J1aBaTh aJICKBATHYIO OLICHKY CUTYallMH U MPEJIarath MJIaH €€ N3MEHEHUS,;
e OOBSCHSATH MPUUMHBI JOCTHXKEHUS (HEJOCTHKEHUS ) PE3YJIbTATOB JEATEILHOCTH, 1aBaTh OIEHKY MPUOOPETEHHOMY
OIIBITY;
e BHOCHUTH KOPPEKTHUBHI B ICSITEIHLHOCTD (B TOM UHCJIE B XOJI BHITIOTHEHUS (PU3MUECKOTO UCCIETOBAHUS HIIU MTPOEKTA)
HA OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBIIUXCS CUTYaIlU, YCTAHOBJICHHBIX OIMTMOOK, BO3HUKIIUX TPYAHOCTEH;
e OLECHMBATH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSM;
e CTaBUTH CeOS HA MECTO JAPYrOTo YEJIOBEKa B XOJI€ CIIOpa WM AUCKYCCHUU HA HAYYHYIO TEMY, IOHUMAaTh MOTHUBBI,
HAaMEPEHUS U JIOTUKY APYroro;
e TMpHU3HABATh CBOE MPABO HA OMIMOKY MPH pelIeHU: (PU3NIECKUX 3a]1a4 WIIA B YTBEPHKICHUIX HA HAYYHbBIE TEMBI U
TaKo€ K€ MPABO JIPYTOro.

HPEAMETHBIE PE3YJIbTATBI

K konIty oOydenust B 7 KJjacce npeIMEeTHbIC Pe3ybTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaKaTh CHOPMUPOBAHHOCTH
y 00y4Yaromuxcs yMEHUM:
e HCTOJB30BATh MOHATHS: (QU3MUECKUE U XUMHUYECKHUE SBJICHHS, HAOMIOACHUE, SKCIIEPUMEHT, MOJIEb, TUIIOTE3a,
CIMHULIBI (PU3NYECKUX BEJIUYUH, aroM, MOJIEKYyJla, arperatHble COCTOSHUSI BeulecTBa (TBEpPAOE, KHUAKOE,



ra3oo0pas3Hoe), MeXaHH4eCKoe JABI)KEHHE (paBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSIMOJIUHEIHOE), TpaeKTopus,
paBHOZEHCTBYOIIas cuia, nedopmarus (yrnpyras, miacTuueckas), HEBECOMOCTb, COOOIIAIONTUECS COCY/IbI;
paznuuaTth siBiaeHus (AudQy3us, TeI0BOE ABIKEHNE YaCTHUI] BEIIECTBA, PABHOMEPHOE JIBIKEHUE, HEPABHOMEPHOE
JBIKEHUE, MHEPIUS, B3aUMOICHCTBUE TEJ, paBHOBECHE TBEPBIX TEJ C 3aKPEIUIEHHON OCBhIO BpallleHHMs], Iiepeaya
JaBJICHUsI TBEPABIMU TEJIAMH, KUIKOCTAMU W Ta3aMH, aTMoc(epHOe AaBiieHHE, TIaBaHUE TeJ, MPEeBPAIlCHUS
MEXaHUYECKOM HYHEPTUH) 10 OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JAHHOE
(bu3HUECKOe SBJICHHUE;

pacno3HaBaTh MPOSIBICHUE M3YyYEHHBIX (DU3UYECKUX SBJICHHA B OKPY’KAIOIIEM MHUpPE, B TOM 4HUCIE (PU3HUECKHE
SBJICHHSI B NIPUPOJE: IPUMEPHI IBHKECHHSI C PA3IMYHBIMU CKOPOCTSIMH B JKMBOW M HEXKMBOUM IPHUPOJE, IEHCTBUE
CHJIbI TPEHUS B IPUPOJIE U TEXHUKE, BIUSIHUE aTMOCHEPHOT0 JAaBICHUS Ha )KUBOW OpraHU3M, IIJIaBaHHUE pbIO, pplyaru
B TEJIE YEJIOBEKA, PU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B y4eOHYIO, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA
(npu3Haku) (U3NYECKUX SIBICHMI;

OIKCHIBaTh N3YYECHHbIE CBOMCTBA T€J U (PU3NUYECKHUE SBJICHUS, UCIOJB3YS (PU3NUECKUE BETUYMHBI (Macca, 00BbEM,
IJIOTHOCTH BEILECTBA, BPEMsI, TyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC Tella, CUila
TpeHus, AaBjeHue (TBEPAOIO Tela, KUAKOCTH, T'a3a), BRITAIKUBAIOLIAS CHJIa, MEXaHUYecKas padoTa, MOILIHOCTb,
IUIEYO CHUJIbI, MOMEHT CHJIbI, KO3 (UIMEHT MOJE3HOTO ACHCTBUS MEXaHW3MOB, KUHETUYECKasi U MOTEHIIMAIbHAsS
SHEPrusl), MpH ONMUCAHUH NPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICI MCIIOIb3yEMbIX BEJIMYMH, UX 0003HAUYEHUS U
EAMHUIIBI (PUBMUYECKUX BEIMYHUH, HAXOAUTH (DOPMYJIbI, CBA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BETUYUHY C IPYyTUMU
BEJIMYMHAMU, CTPOUTH IpaKu U3yUYECHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA Ted, (GU3NUYECKUE SBJICHUS M MPOLECCHI, UCIONb3Ys MpaBHUia CIOKEHUS CUil (BIOJb
oJTHOM mpsiMoit), 3aKkoH ['yka, 3akoH Ilackans, 3akoH ApxuMmesna, MpaBWIO paBHOBeCHs phiuara (010Ka), «30J10TOE
IPAaBUJIO» MEXaHHKH, 3aKOH COXPAHEHHS MEXaHUYECKOW SHEPTUH, MPU 3TOM JIaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA UM 3alIUCBHIBAaTh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (U3UYECKUE SIBJIICHUS, MPOLECChl W CBOMCTBA TeJl, B TOM YHCJIE€ M B KOHTEKCTE CHUTYalHi
IPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABISATh MPUUMHHO-CIICACTBEHHBIE CBSA3H, CTPOUTH 00bsICHEHHE U3 12
JIOTMYECKHUX IIIaroB ¢ Omopod Ha 1—2 u3ydeHHBIX CBOMCTBa (PU3MUECKHUX SBJICHHUM, (PU3MUYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;



pemiaTh pacuéTHbIC 331auu B 1—2 1efiCTBUS, UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3NIECKUE BETMUNHBL:
Ha OCHOBE aHalM3a YCIIOBHS 3aJayd 3alUCHIBATh KPAaTKOE YCIOBUE, MOACTABIATH (PU3MUECKUE BEIUYMHBI B
(opMyIIBI U IPOBOAUTH PACcUETHI, HAXOUTH CIPABOYHBIC TAHHBIE, HEOOXOIUMBIE IS PEIICHUs 33a]a4, OLCHUBATh
PEaTUCTUYHOCTD MOTYYEHHOU (PU3NUECKON BETUYUHBI;

pacmo3HaBaTh NPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTH MPU MOMOITH (PU3HMUECKUX METOJIOB, B OMTUCAHUH UCCIICTOBAHUS
BBIJICJIATH MPOBEPSEMOE MPEATONIOKEHHE (TUIIOTE3y), pa3inyaTh U MUHTEPIPETUPOBATH MOJYyYCHHBIN pe3yibTar,
HAXOJIUTh OIIMOKHU B XOJI€ OIBITA, JIEJIATh BBIBOJBI I10 €T0 PE3yJIbTaTaM;

IPOBOAUTH ONBITHI MO HAOMIOACHHIO (PU3MUECKUX SIBICHUN WIM (PU3NYECKUX CBOWCTB Tel: (POpPMYIHpPOBATh
IpOBepsieMble MPEANOI0KEHHUS, COOMpaTh YCTAHOBKY U3 MPEII0KEHHOIO 000pYI0BaHMsI, 3allUChIBaTh X0 ONbITa
¥ (GOpPMYIHUPOBATH BHIBOJIBI;

BBITIOJHATh TPsIMBbIE HM3MEPEHHUs PACCTOSHMSA, BPEMEHH, MAacChl Tena, 00bEéMa, CHUJIIBI M TEeMIepaTyphl C
UCTIOJIb30BaHUEM aHAJIOTOBBIX U IM(POBBIX MPHOOPOB, 3aMMCHIBATH MOKAa3aHUS MPUOOPOB C yUETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOANUTH UCCIIEJOBAaHHE 3aBHCUMOCTH OJHOM (PU3MUYECKOW BEIMYMHBI OT APYroil ¢ MCHOJIb30BAHUEM MPSMBIX
U3MEpEHHUI (3aBUCUMOCTH YT PABHOMEPHO JBMXKYLIETOCS Telda OT BPEMEHM ABM)KEHUS Tella, CUJIbl TPEHUs
CKOJIbXKEHUS OT Beca Tesa, KadecTBa 00pabOTKM MOBEPXHOCTEH Tel W HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMIAIN
CONIPUKOCHOBEHHUSI Tell, CHJBl YNPYrOCTH OT YIJIMHEHHs] MPYXKUHBI, BBITAJKUBAIONIEH CHIIBI OT 00BEMA
NOrpyKEHHOM YacTH Tejla U OT IUIOTHOCTH JKHMJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tela, OT INIyOMHBI, Ha
KOTOPYIO MOTPYXEHO TEeJO, YCIOBUN IJIaBaHUS TeJ, YCJIOBHM paBHOBECHs pbluara M OJIOKOB), y4yacTBOBaTh B
IUTAHUPOBAHUU Y4€OHOTO MCCIIEAOBAaHUSA, COOMPATh YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIEIYs MPEII0KEHHOMY
IUTaHy, (GPUKCUPOBATH PE3YNIbTATHI MOTYYCHHON 3aBUCUMOCTH (PU3MUECKUX BETMYHMH B BUJIE MPEATIOKESHHBIX TaOIHII
U TpaduKOB, IeTaTh BHIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

MIPOBOUTH KOCBEHHBIE N3MEPEHHS PU3NIECKUX BEIMYMH (MIJIOTHOCTH BEIIECTBA KUAKOCTH U TBEPAOTO Teja, CUiia
TPEHUSI CKOJIBKEHUS, TaBJICHUE BO3/AyXa, BRITAIKUBAOIAS CHJIA, ICHCTBYIONIAs Ha MTOTPYKEHHOE B KUAKOCTD TETIO,
KOA(GUITUEHT TOJE3HOTO ACHCTBUSI POCTHIX MEXaHU3MOB), CIIETYS MPEI0KEHHON HHCTPYKIIUH: TP BHITIOTHECHUN
U3MEpEHHI cOOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY M BHIYHMCIIATH 3HAYEHHE HCKOMOM BEJTMUMHBI;

coOII0AaTh MpaBUiia TEXHUKU 0€30IMaCHOCTH MpHU padboTe ¢ 1a00paTOpHBIM 000pyIOBAaHHEM;



e yKa3bIBaTh MPHUHIMIBI ACHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BEChl, TEPMOMETpP, ITUHAMOMETD,
COOOIIAIOLINECS COCY/ b, OapOMETP, pbluar, MOABM>KHBII 1 HEMOABUKHBIN OJIOK, HAKJIOHHAs IJIOCKOCTD;

e  XapaKTEepU30BATh NIPHUHIIMUIIBI ICHCTBUS H3yUYEHHBIX TPUOOPOB U TEXHUYECKHUX YCTPOMCTB € OMOPOM HA UX ONMCAHUS
(B TOM uyucie: NOIUIMIIHUKH, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHM IIpecc, MaHOMETpP, BBICOTOMED,
IOPIIHEBOW HACOC, apEOMETP), UCTIOJIb3YsI 3HAHUSI O CBOMCTBAX (PU3NUYECKUX SBJICHUN U HEOOXOAUMBIE PU3NUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

e TPUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMALIMIO O MPUMEPAX) MPAKTHYECKOTO UCIOJIb30BaHUs (PU3NUECKUX 3HAHUIN
B TOBCEAHEBHOM >KM3HM ISl oOecriedeHHs Oe30MacHOCTU Mpu OOpamieHuH ¢ OpuOopaMu U TEXHHUYECKUMU
yCTpOMCTBaMH, COXpPaHEHHUS 3/10pPOBbs U COONIIOICHUS HOPM SKOJIOTMUECKOT0 TIOBEJICHUS B OKPYKAIOILIEH Cpee;

e OCYUIECTBJIATH OTOOP HCTOUYHUKOB MH(pOpMaLuu B MIHTEpHETE B COOTBETCTBUU C 33aHHBIM IIOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOIIUXCS 3HAHUU U MYyTEM CPaBHEHHUS Pa3IMYHBIX UCTOYHUKOB BBIICIATH MH(OpMAIUIO, KOTOpas
SBJIETCS] IPOTUBOPEUNBON UM MOKET OBITh HETOCTOBEPHOM;

e HCIIOJIb30BATh MPU BHINOJHEHUHU YUYE€OHBIX 33JJaHUI HAyYHO-TIOMYJISIPHYIO JINTEPATypy (PU3NUECKOTO COJEpKaHus,
CIpaBOYHbIE MaTepuasbl, pecypchl cetu VHTepHer, BiaaeTb MNpUEMAMU KOHCIEKTHPOBAHUSA TEKCTA,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIE KpaTKUE NMUCbMEHHBIE U YCTHbIE COOOIICHHUS Ha OCHOBE 2—3 MCTOYHMKOB MH(pOpPMAIUU
($u3znyecKoro coaep:kaHus, B TOM YHCJE MyOJUYHO JAeNaTh KpaTKUE COOOIIEHUs O pe3yibTaTax MPOEKTOB WIIH
y4eOHBIX MCCIEIOBAHMM, MIPU 3TOM IPaMOTHO MCIOJIb30BaTh M3YyUYECHHBIM MOHSITHUHBIA anmapar Kypca (U3MKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALINEH;

e IIPH BBINOJIHEHUU YYE€OHBIX NMPOEKTOB U UCCIIEOBAHUN PaCHpelesaTh 00s13aHHOCTH B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J[a4aMHU, CJIEIUTh 3a BBIMIOJHEHUEM TUIaHa IEHCTBUH, aJleKBaTHO OLIEHWBATh COOCTBEHHBIN BKIIA/]
B JIATEIBHOCTD IPYIIIIbI, BBICTPAUBATh KOMMYHHKATUBHOE B3aMMOJIEHCTBHE, YUUTHIBAasi MHEHUE OKPYKAIOLUX.

K koniry oOyueHus: B 8 kijiacce npeaMeTHbIe pe3yIbTaThl Ha 0230BOM YPOBHE JOJIKHBI OTpaXaTb CPOPMUPOBAHHOCTD

y 00y4aronmxcs yMeHUM:

e HCMOJB30BATh MOHATHS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE ABW)KEHHE aTOMOB W MOJIEKYJ, arperaTHbIe

COCTOSIHUS BEILECTBA, KPUCTAIIMYECKUE U aMOP(HBIE Teja, HACBHIIIEHHBI U HEHACBIIIEHHBIN Map, BIaKHOCTh



BO3/yXa, TemIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBHUrareib, SJIEMEHTAPHBIM SICKTPUUECKUN 3aps,
AIIEKTPUUECKOE T0JI€, MPOBOJIHUKHU U TUAJIEKTPUKH, TOCTOSIHHBINA 3IEKTPUUYECKUN TOK, MATHUTHOE TI0JIE;
pa3nuuaTh SBJICHUS (TEIJIOBOE pPACUIMpEHUE M C)KaTue, TelUlonepeaada, TEeIIOBO€ paBHOBECHE, CMadyMBaHUE,
KaMWUISIpHbIE SIBJICHUS, HCHapeHHe, KOHACHCAlus, IUIaBJIEHWEe, KpHUCTau3aius (OTBEpAEBaHUE), KUIICHHE,
Teruionepeaavya (TEIIONPOBOIHOCTh, KOHBEKIIMS, HU3Iy4YEHHUE), AJICKTpHU3allds TeJ, B3auMOJCHCTBUE 3apsoB,
JENUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBUE MAarHUTOB, IEHCTBHE MarHUTHOTO TOJISI Ha
MIPOBOIHUK C TOKOM, JIEKTPOMArHUTHAs MHAYKIIHSA) IO OMMCAHHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacrno3HaBaTh MPOSBIECHUE U3YUYCHHBIX (DU3MUECKUX SIBICHUN B OKPYKAIOIIEM MHpE, B TOM YHCIIE (PU3NYECKUE
SIBJICHUSI B NPUPOJE: MOBEPXHOCTHOE HATSIKEHHE W KalWUIPHBIC SIBJICHUSI B MPHUPOJE, KPUCTAIUIBI B MPHUPOJE,
nznyyenue CoisiHLa, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHME pOCHI, TyMmMaHa, HHEs, CHETa,
DIIEKTPUYECKHUE SIBICHUSA B aTMocdepe, dIEKTPUUECTBO JKMBBIX OPraHW3MOB, MAarHUTHOE Moje 3emud, Apeid
MIOJIFOCOB, POJIb MArHUTHOTO TIOJIS JUIS SKU3HH Ha 3eMJie, TOJSPHOE CUSHUE, TIPU 3TOM MEPEBOANTH MPAKTUYECKYIO
3a/layy B Y4€OHYI0, BBIJIEISATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SIBJICHUIA;

OIKCHIBaTh U3yUYEHHBIE CBOMCTBA Ted U (PU3HUECKUE SBJICHUS, UCIIONIb3Ys (PHU3HUECKHUE BEJIMUMHBI (TeMIeparypa,
BHYTPEHHSSL SHEPrusi, KOJIMUECTBO TEIIOTHI, yJelbHAsl TEIIOEMKOCTh BEIIECTBA, yAEJIbHAs TEIUIOTa IUIaBJICHUS,
ylenbpHas TeIoTa mapooOpa3oBaHus, yAeIbHAS TEIUIOTa CTOPAHUS TOIUTHBA, KOA(P(UIIMEHT MOJIE3HOTO ACHCTBUS
TEIUIOBOM MAIIMHBI, OTHOCHTENbHAS BIAXXHOCTh BO3[yXa, MJIEKTPUUYECKUH 3apsij, cujla TOKA, JJIEKTPUIECKOE
HaNpsDKEHUE, CONPOTHBIICHWE NPOBOAHMKA, YAEIbHOE COMPOTHUBIIEHHWE BEIIECTBAa, paboTa U  MOUIHOCTh
AIIEKTPUYECKOTO TOKA), MPH OMUCAHUM TMPABUIBHO TPAKTOBATH (DU3MUECKUNA CMBICT HCHOJIb3YEMbIX BEJIWYHH,
00O3HaUeHUs W EIWHUIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYJIbI, CBS3BIBAIONIME JaHHYIO (HU3UYECKYIO
BEJIMUMHY C APYTUMH BETUYMHAMU, CTPOUTH IPpaUKU H3yUdE€HHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIIMYNH;
XapaKTepu30BaTh CBOICTBa Tel, (U3MUYECKHUE SBJICHUS U MPOLIECCHl, HCIOJIb3YsS OCHOBHBIC MOJIOKEHUS
MOJICKYJISIPHO-KUHETHYECKON TEOpUH CTPOCHHUS BEIIECTBA, MPUHIUI CYMEPIIO3UIUU TOJIel (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma i ydacTka menu, 3akoH [xoyns—JIeHia, 3akoH coxpaHEHHUsI
SHEPIrHUH, IIPU 3TOM JIaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aMHCHIBATh €r0 MAaTEMATUYECKOE BHIPAKEHUE;



OOBSACHATh (U3MYECKHE TPOIECChI W CBOWCTBA TE€I, B TOM UYHCIE€ HW B KOHTEKCTE CHTYyallud
MIPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUUNHHOCIEICTBEHHBIE CBSI3H, CTPOUTH O0O0BsICHEHHE U3 12
JIOTUYECKUX IIaroB ¢ Omopod Ha 1—2 M3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUN, (PU3MYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

pemaTh pacuéTHhIC 3a/1a4u B 2—3 JACHCTBUS, UCIIOIB3YS 3aKOHBI M (DOPMYJIBI, CBSA3BIBAIOITNE (DU3UICCKIEC BETMUNHBI:
Ha OCHOBE aHaJIW3a yCJIOBUS 3aJ1aud 3alMChIBATh KPATKOE YCJIOBHUE, BBISIBIATh HEJOCTATOK JAHHBIX JJISI PEIICHUS
3a7a4M, BBIOMpATh 3aKOHBI M (OPMYJIbI, HEOOXOAMMBIC NJisg €€ pPEIICHUs, IMPOBOJUTH PacuéThl M CPaBHUBATh
MOJTY4YE€HHOE 3HaUeHUE (PU3UUECKON BETUUYMHBI C U3BECTHBIMU JaHHBIMU,

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3UYECKUX METOJIOB, MCIOJL3Yys ONHUCAHUE
WCCJIEIOBAHUS, BBIJICJISATh IMPOBEPSIEMOE MPEIINOJIOKEHAE, OLEHUBATH ITPABMIIBHOCTh TMOPSJIKA MPOBEICHUS
HCCleI0BaHMs, JIeJIaTh BHIBOIBI;

MPOBOJAUTH OMBITHI 110 HAOIIOACHUIO (GPU3UUECKUX SIBICHUN WA (PU3UUYECKUX CBOMCTB TeN (KamWUISIPHbBIC SIBICHUS,
3aBUCHUMOCTH JIaBJICHUS BO3yXa OT €ro 00bEMa, TeEMIIEpaTyphl, CKOPOCTH Mpoliecca OCThIBAaHUS U HArPEeBaHUs MPHU
W3JIy4YEHUU OT IBETa M3Iydaroniei (MOrIomaroIiei) moBepXHOCTH, CKOPOCTh UCTApPEHUsI BOJBI OT TeMIIEpaTyphbl
JKUAKOCTA W IUIOMIAAM €€ IIOBEPXHOCTH, OJICKTPHU3AMs TEJI W B3aUMOJICMCTBHUE JJICKTPUYECKUX 3apsJiOB,
B3aMMO/JICICTBHUE TMOCTOSHHBIX MAarHWTOB, BU3yajW3allis MAarHUTHBIX TOJEW IMOCTOSSHHBIX MAarHUTOB, JIEMCTBUS
MArHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUTATEIS IIOCTOSTHHOTO
TOKa): (opMyIupoBaTh MPOBEPsiEMbIE TTPEATIONIOKEHUS, COOMPaTh YCTAHOBKY U3 MPEJI0KEHHOTO 000PY/10BaHMUS,
OMMCBIBATh XOJI OIbITA U (DOPMYJIMPOBATH BHIBOJIBI,

BBINOJIHATh NPSIMBIE U3MEPEHUSI TEMIIEPATYPhbl, OTHOCUTEJIIBHON BJIAXXHOCTH BO3AYyXa, CHJIBI TOKA, HAIIPSKEHUS C
WCITOJIb30BAaHUEM aHAIIOTOBBIX MPUOOPOB U JATYUKOB (PU3UUECKUX BEITUYNH, CPABHUBATH PE3YIIbTaThl U3MEPECHHM C
y4ETOM 3aJJaHHON a0COTIOTHON MOTPEITHOCTH;

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOW (DM3MYECKOW BEIWYUHBI OT JIPYrOMl C MCIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUN (3aBUCUMOCTh COMNPOTUBJICHUS MPOBOJAHUKA OT €ro JUIMHBI, TUIONIAAU TOMEPEYHOrO CEYEHUS U
YAEIBHOTO COMPOTHUBJIEHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, UAYIIETO Y€pe3 MPOBOJHUK, OT HANPSKCHUS Ha
MIPOBOJIHUKE, MCCIICAOBAHUE MOCIEAOBATEIBHOTO U MapajjIeIbHOr0 COCAMHEHUN MPOBOAHUKOB): TJIAHUPOBATH



UCCIIEIOBaHNE, COOMpaTh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHs, CIeAys MPEAIOKEHHOMY IJIaHy, (PUKCHpPOBAThH
Pe3yJIbTaThI MOTYYEHHON 3aBUCUMOCTH B BUJIE TaOJIUI U Ipa)UKOB, EN1aTh BBIBOBI IO PE3YJIbTaTaM UCCIIEI0BAHUS;
IPOBOUTH KOCBEHHbIE M3MEpeHUs (PU3MUecKuX BeIHuuH (yIelbHas TEMIOEMKOCTh BEIIECTBA, COMPOTHBIICHUE
IPOBOJHMKA, pabdoTa W  MOIIHOCTh JJIEKTPUYECKOTO TOKA): IJIAaHUPOBaTh U3MEPEHMs, COOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIEYys MPEAJI0KEHHON HHCTPYKLNHY, U BBIYUCIIATH 3HAUEHUE BEIUYUHBL;
coOII0AaTh MpaBuiia TEXHUKU 0€30MaCHOCTH MpH padboTe ¢ 1ad0paTOpHBIM 000PyI0BaHHEM;

XapaKTEePU30BaTh MPUHLIHUIIBI IEWCTBHS U3YUYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMUCTB C ONOPOI HA MX ONHCAHUS
(B TOM 4Hucne: cucTeMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOHMHA, aMIEpMETP, BOJBTMETP, CUETUMK
AIIEKTPUYECKOW HHEPIHM, 3JIEKTPOOCBETUTENIbHBIE MPHOOpPHI, HArpeBaTeiIbHbIC 3JIEKTPONPUOOPHI (IIPUMEPHI),
AIIEKTPUYECKUE MPETOXPAHUTENH, ANEKTPOMArHUT, IEKTPOABUraTelb MOCTOSHHOTO TOKA), MCIONb3ys 3HAHUS O
CBOMCTBax (PU3HUYECKUX ABJICHUNA U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA M HM3MEPUTENIbHbIE NMPUOOPHI MO CXEeMaM M CXEeMaTUYHbIM
pUCyHKaM (KUAKOCTHBIA TEPMOMETP, TEPMOC, INCUXPOMETP, TUIPOMETpP, JBUrareib BHYTPEHHETO CrOpaHMs,
AIIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbl BJEKTPUYECKUX IENedl C MOCIeN0BaTENbHBIM M MapaulelbHbIM
COEIMHEHHEM 3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUYECKUX LIETICH;

IPUBOJIUTH MPUMEPHI (HAXOAUTh HHPOPMAIIMIO O IPUMEpax) MPaKTUUECKOIO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUIM
B TOBCEAHEBHOMN >XM3HM [JIs1 oOecnedeHus Oe30MacHOCTU MNpu oOpalieHuu ¢ MpUOOpaMu M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 310POBbS U COOIIOJEHUSI HOPM SKOJIOTUYECKOTO MTOBEJACHUS B OKPY KAIOILIEH CpEIE;
OCYILECTBIATh NMOUCK MH(pOpMauuu (pusnueckoro cogepxanus B MIHTepHeTe, Ha OCHOBE UMEIOLIMXCS 3HAHUM U
nyTEM CpaBHEHUS JJOTIOJIHUTEIbHBIX ICTOYHUKOB BbIIETATH HH(POPMAIINIO, KOTOPas SABJISIETCS MPOTUBOPEUNBOI WIIH
MOKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJHEHUH YYEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO JTUTEpaTypy (HU3HUECKOTO COAEpKAHUA,
CIpPaBOYHbBIE MaTepuasbl, pecypchl ceTtu VHTepHer, BiaaeTb MNpuEéMaMU KOHCIEKTHUPOBAHUSA TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE MUCbMEHHbIE U KPATKUE YCTHBIE COOOIIEHHs, 000011ass HHPOPMALUIO U3 HECKOJIbKHX
UCTOYHUKOB (PU3NYECKOTO COJEpXKaHUS, B TOM UYHCIE MyOJIUYHO MPEACTABIATh PE3yIbTAaThl MPOEKTHOW WM



MCCIIEI0BATEIBCKON AEATEIBHOCTH, IIPU 3TOM I'PAMOTHO MCHOJIB30BAaTh U3YYEHHBIN MOHATUMHBIA anmapar Kypca
($U3HKH, COPOBOXKIATH BBICTYIJICHUE NPE3CHTALIUEH;

IIPU BBIMIOJIHEHUN YYEOHBIX MPOEKTOB U MCCIIETOBAHUM (PU3NYECKUX IMPOILIECCOB PACIPENEATh OO0S3aHHOCTH B
rpynne B COOTBETCTBHHM C TIOCTABJICHHBIMHM 3a/ladyaMH, CJIECAWTHh 3a BBIIOJIHEHHEM IUIAHA JEUCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBAaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JACSITEIBHOCTb TPYIIbl, BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJENCTBHE, IPOSBIISSA TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K koHIty 00y4yenus B 9 kjiacce rpeIMeTHBIE PE3yIbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD
y 00y4Yaromuxcs yMEHUM:

WCIIOJIb30BaTh MOHATHS: CUCTEMAa OTCYETA, MAaT€pUalIbHAsI TOUKA, TPAEKTOPHUS, OTHOCUTEIbHOCTh MEXaHUYECKOTO
JBIDKeHUA, Aedopmanus (ymnpyras, miacTuueckas), TpeHHe, EHTPOCTPEMUTEbHOE YCKOpEHHEe, HEBECOMOCTh U
neperpy3Ku, IEHTP TSHKECTH, a0COTIOTHO TBEPAOE TEIO, IIEHTP TSHKECTH TBEPAOTO Tella, PABHOBECHE, MEXaHUUYECKHE
KOJIeOaHUsI ¥ BOJIHBI, 3BYK, UH(PA3BYK U YIABTPA3BYK, JICKTPOMArHUTHBIE BOJIHBI, IIKajla dJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JIaJTbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS U TOTJIONICHUs, aibda, OeTa- 1 raMMa-u3IydeHus,
W30TOIIbI, SiFICPHAsl SHEPTETHKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE TMPSMOJMHEHHOE JBUIXKEHHE, PaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE JIBIKEHHE, CBOOOIHOE TaJicHUE TeJl, PABHOMEPHOE JIBUKEHUE TI0 OKPYKHOCTH, B3aUMO/ICHCTBUE
TeJ, pEaKTUBHOE JIBUKEHUE, KoJieOaTeaIpHOe JABMXKEHHUE (3aTyXarollue U BBIHYXKJICHHBbIC KOJICOaHUs), pe30HAHC,
BOJIHOBOE JIBIDKEHHE, OTPAXEHHUE 3BYKa, MPSAMOJIIMHEMHOE paclpoOCTpaHEHUE, OTPAKEHUE U NPEIOMJICHUE CBETa,
MOJIHOE BHYTPEHHEE OTPAKECHHE CBETA, pas3lIoKeHHE OENoro CBETa B CIEKTP U CIOKEHUE CIEKTPATbHBIX IBETOB,
JUCIIEpCUSI CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEMYATOrO0 CHEKTpa U3IIyYEHUs) IO
OMMHMCAHMIO UX XapPaKTEPHBIX CBOMCTB ¥ HA OCHOBE OTIBITOB, ICMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3NUYECKUX SBJICHUN B OKpYKaroleM Mupe (B TOM uucie (Gu3n4ecKue
SIBJICHUS B TIPUPOJIC: IPUJIUBBI U OTJIUBHI, ABIKECHUE TIaHeT COTHEYHOM CUCTEMBbI, PEAKTUBHOE JIBMYKEHUE KUBBIX
OpraHW3MOB, BOCHPUITHE 3BYKOB KUBOTHBIMH, 3€MJICTPSCEHHUE, CEUCMUYECKUE BOJIHBI, IIyHaMH, 9XO0, IIBETa Tel,
ONTUYECKHE SIBJICHHS B MPUPOJIC, OMOJIOTHYECKOE JICUCTBUE BUAMMOIO, yIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
W3ITyYCHUM, €CTECTBEHHBIN PaJMOAaKTUBHBIN (POH, KOCMUYECKUE JIyYH, PAAUOAKTHBHOE W3ITyUYCHHE MPUPOIHBIX



MUHEPAJIOB, IEUCTBUE PAANOAKTUBHBIX U3TYyUYCHUI HA OPTaHU3M YeJIOBEKa), IPU ITOM MEPEBOIUTH MPAKTUUECKYIO
3a/1auy B y4eOHYI0, BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) PU3NYECKUX SBJICHUN;

ONHCHIBATh M3YYCHHBIC CBOWCTBA TeN M (DM3MYCCKUE SBIICHUS, UCTOJB3YSd (U3MUYECKUE BEITUYUHBI (CPEHAHSS U
MTHOBEHHAsi CKOPOCTb TeJla P HEPAaBHOMEPHOM JIBHXKEHHUH, YCKOPEHUE, TIEPEMEILICHUE, ITyTh, YTI0Basi CKOPOCTh,
CWJIa TPEHUSl, CHJIa YIPYTOCTH, CUJla TSHKECTH, YCKOPEHHE CBOOOIHOTO MaJIeHus, BEC Tela, UMITYJIbC TeJla, UMITYJIbC
CWJIbI, MEXaHUYECKasi pad0Ta U MOIIHOCTh, MOTEHI[MAIbHAS SHEPTUs TeJla, MOJHATOTO HaJl MOBEPXHOCTHIO 3€MIIH,
MOTEHIIUAJIbHAS SHEPTUs CXKATOM MPYKUHBI, KHHETUYECKasi SHEPTHUs, MOJIHAsT MEXaHWYECKasl SHEPrusi, Nepuos 1
4acToTa KojebaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTeJb MPEIOMIICHUS
Cpellbl), pU OMHUCAHUM TPABWIHHO TPAKTOBATH (DU3MUECKUN CMBICT HCIIOJIB3YEMbIX BEJIWYUH, 0003HAUCHUS U
SAUHUIIBI GU3MUECKUX BEIUMYHUH, HAXOAUTH (DOPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3UUECKYIO BETMYUHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTDH IpaUKU U3yUYECHHBIX 3aBUCUMOCTEN (PM3MYECKUX BEJIMYUH;

XapaKkTepru30BaTh CBOIMCTBA TeJl, PU3NUECKUE SIBICHUS U MPOLIECCHI, UCTIONB3YsI 3aKOH COXPAHEHUSI SHEPTUH, 3aKOH
BCEMUPHOTO TSATOTEHUSI, IPUHLIUIN CYNEPHO3ULIMK CUJI, IPUHIIUI OTHOCUTEIbLHOCTU ['anmunes, 3akoHsl HbloTOHa,
3aKOH COXPAHEHHUsI MMITYJIbCA, 3aKOHbl OTPAXKEHUS M MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsiilOBOrO U
MacCOBOTO YHCEI TIPH SACPHBIX PEAKIIHIX, TPU ITOM J]aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alUCHIBATH €TI0
MaTeMaTHYECKOE BHIPAKEHHUE;

OOBSICHATh  (U3WYECKHE TPOLEecChl W CBOMCTBA Tel, B TOM 4YHUCIE M B KOHTEKCTE CUTyallUu
MIPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATh IPUUYNHHO-CIICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHUE U3 2—3
JIOTUYECKUX IAroB C OMOpoil Ha 2—3 W3YYEHHBIX CBOWCTBA (M3MUECKUX SIBICHUM, (PU3UUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEN;

pemarh pacuéTHble 3a1a4yu (OMHMparoIuecs Ha CUCTEMY U3 2—3 ypaBHEHHI), MCHOJB3Ys 3aKOHBI U (DOpPMYIIHI,
CBSI3bIBAIOIIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajW3a YCJIOBMS 3aJayd 3alHChiBaTh KPaTKOE YCIOBHUE,
BBISIBJISITH HEJOCTAIONIUE WIIK U30BITOYHBIC JaHHBIE, BHIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE JIJIsI PEIICHHUS,
MPOBOJIUTH PACUETHI M OLIEHUBATH PEATUCTUIHOCTD MOTYYCHHOTO 3HAYCHUS (DU3UYECKON BEIIMUNHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIINTh MPU MOMOIIN (PU3UIECKUX METOJIOB, MUCIOJIb3Ys OIMUCAHUE
UCCIICJIOBAHUSI, BBIJICTSATH MPOBEPSEMOE MPEAMNOJIOKEHNE, OIICHUBATh IMPABWIHHOCTh TMOpPSJKA IPOBEIACHUS
UCCJIEI0BAHMUS, JIeJaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOACHUI U OIBITOB;



IPOBOJNUTH OMBITHI MO HAONIONEHUIO (PU3MUECKHUX SBICHUN WM (PU3NYECKUX CBOMCTB Tell (M3ydeHHE BTOPOTO
3akoHa HblOTOHA, 3aKOHA COXpaHEHUs! SHEPTUH, 3aBUCHMOCThH MEpHoJia KoJeOaHUl NMPYXKUHHOTO MAasTHHUKA OT
MaccChl rpy3a M KECTKOCTH MPYKUHbI U HE3aBUCHUMOCTb OT aMIUIMTYIbl MaJlbIX KOJeOaHWH, MpsSMOIMHEIHOE
pacmpocTpaHeHHEe CBETa, pa3oKeHNE OEI0ro CBeTa B CIEKTP, U3yUYEeHUE CBOMCTB H300paKEHHUS B INTIOCKOM 3€pKajie
U CBOICTB M300pakeHHs MpeaMeTa B coOMparomiei JuH3e, HAONIOIeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB
U3ITyYEHHUs): CAMOCTOATENIHO COOMPATh YCTAHOBKY M3 H30BITOYHOTO HaOopa 000pyA0BaHMS, OUCHIBATh X0O/1 OIbITa
U €r0 pe3yJIbTaThbl, (POPMYIHPOBATH BHIBOIBL;

IPOBOAUTH IPU HEOOXOTUMOCTH CEPUIO MPSIMBIX U3MEPEHUI, ONIpeNIENsis CpeIHEE 3HAUEHUE U3MEPAEMON BEIIMYUHBI
(pokycHoe paccTosiHME coOMparouiel JIMH3bI), 0OOCHOBBIBATH BHIOOP cHocoOa M3MEpeHUs (M3MEPUTEBHOTO
npudopa);

POBOAUTH HCCIIEOBAHUE 3aBHUCHUMOCTEH (PU3NYECKUX BEJIMYMH C HCIOJNB30BAHUEM TMPSIMBIX HM3MEPEHUIN
(3aBUCUMOCTbD ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBUKEHUM 0€3 HaYaJIbHON CKOPOCTH, IEpHoIa KoieOaHui
MaTEeMaTHYECKOTO MasTHHUKA OT JIJIMHBI HUTH, 3aBHCHUMOCTH yIJia OTPaXEHUs CBETa OT YIJia MajeHUs W yria
OpeJoOMJIEHUST OT YyIrjia TMaJeHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITENIBHO COOUpPAaTh YCTAHOBKY,
(bUKCUPOBATH PE3yIbTAThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYMH B BUAE TaOIUIl U TpaduKOB, AeiaTh
BBIBO/JIBI 110 Pe3yJIbTaTaM UCCIICIOBAHMS,

POBOJNTH KOCBEHHBIE HW3MEpEHUs (U3MUECKHX BEIUYMH (CPEAHSSI CKOPOCTh M YCKOPEHHE Tena MpHu
PaBHOYCKOPEHHOM IBI)KEHUH, YCKOPEHHE CBOOOIHOTO TaJCHHs, KECTKOCTh MPYXKHUHBI, KOdDDUIIMEHT TpeHwHs
CKOJIbYKEHUSI, MEXaHNUecKasi paboTa M MOIIHOCTh, YaCTOTa U MEepUOJI KoeOaHUI MaTeMaTHYECKOTO U IPY>KMHHOTO
MasTHUKOB, ONITHYECKAsl CHJIa COOMpAIONIEH JTUH3BI, PAANOAKTUBHBIN (DOH): MIIaHUPOBATH U3MEPEHUS, COOMPAThH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBITIOJNHSATH W3MEPEHUsS, CIEAys MPEIIOKCHHOW WHCTPYKIIMH, BBIYHCIISATH
3Ha4YCHHE BEMYMHBI M aHAJTM3UPOBATh MOTyUYEHHBIC PE3yIbTaThl C YIETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUIA;
coOJII01aTh MpaBHIia TEXHUKU 0€30MMaCHOCTHU IpU paboTe ¢ 1a00paTOPHBIM 000PYI0BAHUEM;

pa3nnyaTh OCHOBHBIC MPHU3HAKKM M3YYEHHBIX (DU3MUECKUX MOJIENeH: MaTephajbHas TO4Yka, abCONIOTHO TBEPIOE
TEJIO0, TOUCYHBIH UCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, IIJIaHETapHas MOJIENh aToOMa, HYKJIOHHAsT MOJIEIh aTOMHOTO
Aapa;



XapaKTepU30BaTh MPUHIIMIIBI JIEHCTBUS U3YUCHHBIX TPUOOPOB U TEXHUUECKUX YCTPONCTB C OMOPOI Ha MX ONMUCAHHUS
(B TOM 4HCIIe: CIIUOMETp, JAaTYUKH IOJIOKEHHSI, PACCTOSHUS M YCKOPEHHs, paKeTa, 3XOJOT, OYKH, MMEPHUCKOII,
¢doroamnmapar, ONTHYECKHUE CBETOBOIBI, CIEKTPOCKOI, JO03UMETp, Kamepa BuiabcoHa), MCHONB3ys 3HAHUS O
CBOMCTBAX (PU3NYECKUX SABJICHUN U HEOOXOAMMBbIE (PU3NUECKHIE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBI U CXEMaTUYHbIE PUCYHKH U3yYEHHBIX TEXHUUYECKUX YCTPOUCTB, H3MEPUTEIbHBIX MPUOOPOB U
TEXHOJIOTUYECKUX MPOIIECCOB MPU PEIICHUH YYeOHO-MIPAKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBI JIJIsl TIOCTPOCHUS
n300pakeHH B MJIOCKOM 3epKajie U coOMparomien J1H3e;

IPUBOJUTH IPUMEPHI (HAXOAUTh HHPOPMALIHIO O PUMEPAX ) MPAKTUYECKOTO UCIIOIb30BaHUS (PU3MUECKUX 3HAHUM
B TOBCEIHEBHOM KHU3HU JUIsl oOecriedeHHs] Oe30MacHOCTH MpH oOpallleHuu ¢ NpudopaMu U TEXHUYECKUMU
yCTpOMCTBaMH, COXPAHEHHUS 3/10POBbsl U COOIIOICHUSI HOPM HKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOILEH CpeIe;
OCYIIECTBIATh MOUCK HHPOpMaImu (u3ndeckoro coaepxkanus B MHTepHETe, camocTosSTeNbHO (HOpPMYIHUPYs
MIOMCKOBBIM 3allpoc, HAXOAWTh MYTH OMNPEICNICHUS JIOCTOBEPHOCTH TMONYYCHHONH HHGOpPMAlWd Ha OCHOBE
UMEIOINXCS 3HAHUN U TIOTIOJTHUTENFHBIX HICTOYHHUKOB,

UCIOJIb30BaTh MPH BBINOJHEHUH YYEOHBIX 3aJJaHU HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOTO COACpKAHMS,
CIpaBOYHbIE MaTepuaibl, pecypcbl ceTd HWHTepHer, BiageTb NpUéMaMU KOHCIIEKTHPOBAHHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE TMCHbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OPMAIINU U3 HECKOJIBKUX MCTOYHUKOB
dbusznyeckoro coaepkKaHus, MTyOJMYHO TMPEACTABIATH PE3YyIbTaThl TMPOCKTHOW WM HCCIEI0BATEIbCKON
NeSTeIbHOCTH, TPU TOM IPaMOTHO UCHOJIb30BaTh U3yUYEHHBIM MOHATUIHBIN annapar u3y4aeMoro pasziena Gu3uKu
U COIIPOBOX/IaTh BBICTYIUICHHE MIPE3EHTALMEN ¢ YYETOM OCOOCHHOCTEH ayAUTOPUN CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

KoaunuecTBo yacoB

HaumeHoBaHue pa3aesioB U TeM

Kontpoabsubie | IIpakTnueckue
MPOrpamMMbl Bcero

padoThI padoThI




11 ®dusnka - Hayka 0 IPUpoJIe 2
1.2 dusnvecKue BEITMIUHBI 2
1.3 EcTecTBeHHOHAYUYHBIN METO]1 TO3HAHUS 2
Hroro no pazneny 6
12.1 Crtpoenue BemiecTBa 1
99 JIBMyKEeHHE ¥ B3aMMO/ICHCTBUE YaCTHII 9 1
BEIIECTBA
2.3 ArperaTHble COCTOSIHMSI BELIIECTBA 2
Wroro no pazneny 5
3.1 MexaHnuecKkoe JBUKECHUE 3
3.2 Wuepmus, Macca, MIOTHOCTh 4 1
3.3 Cuna. Bunsr cun 14 2
Htoro no pazgeny 21
41 Hasnenue. [lepenaua naBiaeHus TBEPIBIMU 3
TEJTaMH, KHUJIKOCTSIMHU U Ta3aMH
4.2 JlaBaeHue KUIKOCTH 5
43 ATMmocdepHoe TaBieHne 6
44 JleficTBrE KUAKOCTH U Ta3a Ha OTPYKEHHOE 7 3
B HUX TEJIO
Hroro no pazaeny 21
51 Pabota 1 MOITHOCTH
5.2 [IpocTeie MexaHN3MBbI
5.3 MexaHuveckast SHeprus
Hroro mo paznemy 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KJIACC

KoaudecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM
Ne i/ Konrpoasnsie | IIpakTuyeckue
HPOTpaMMET Beero padoThI padoThbI
11 CtpoeHue 1 cBOICTBA BEILIECTBA 7
1.2 TenioBbie IpoIIECCHI 21 1 )
Hroro no pa3geny 28
21 DJEeKTpUIECKUe 3apsiibl. 3apsHKSHHBIE Tea 7 1
U MX B3aUMOJICHCTBUE
2.2 [ToCTOSIHHBIN AIEKTPHUIESCKUI TOK 20 7
2.3 MarHuTHbI€ SIBIICHUS 6 15
2.4 DNEeKTpOMarHuTHas MHAYKIUS 4 2
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 14.5




9 KIIACC

HaunmenoBaHmue pa3xejioB U TEM

KoaudecTBO 4acoB

Ne i/ Konrpoasnsie | IIpakruyeckue
MPOrpamMMbl Bcero
padoTbI padoThbI
11 Mexannuyeckoe ABMKEHUE U CIIOCOOBI €ro 10 1
OIMCAHUS
1.2 BsaumoperictBue Ten 20
13 3aKOHbI COXpaHEHUS 10 3
Htoro no pazneny 40
2.1 Mexanunueckue KoinebaHus 7 3
2.2 Mexanuueckre BOJIHBL. 3BYK 8 2 3
Hroro no pazneny 15
31 DJEeKTPOMarHUTHOE 110JIE U 5 5
3JIEKTPOMArHUTHBIE BOJTHBI
Hroro mo pasneny 6
41 3aKOHBI paCIIPOCTPAaHEHUS CBETa 6
4.2 JIuH3b1 1 onTHYECKUE PHOOPHI 6
4.3 Paznioxxenne 6eoro cBera B CIEKTP 3 3 2
Wroro no paznemy 15
51 Hcnyckanue v mOrjaomeHue CBeTa aToMOM
5.2 CtpoeHue aTOMHOTrO sIpa
5.3 Snepuble peakuuu 2
Hroro no pazneny 17
6.1 [ToBTOpEeHmE 1 0600IICHIE COTEPKAHUS 9 2

Kypca pusuku 3a 7-9 xnacc




Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10

27
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