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HOACHUTEJBHASA 3AIINCKA

[IporpaMma 1o ¢u3uke Ha YpOBHE OCHOBHOT'O O0IIEro 00pa3oBaHus
COCTaBJICHA Ha OCHOBE TIOJIOXKCHHM U TpeOOBaHUU K pe3yJbTaTaM
OCBOEHHSI Ha 0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHOW MPOTPAMMBEI,
npeacraBieHHbix B ®I'OC OO0, a Takke ¢ yuyérom (enepaibHOU
paboueit mporpammbl BocnuTaHus u  KoHIenuu mpenojaBaHus
y4eOHOTo nipeaMera « Du3nkay.

Copepxanue  mporpaMMbl MO  (U3WKE  HANpaBlIEeHO  Ha
dbopMUpOBaHNE €CTECTBEHHO-HAYYHOH TPaMOTHOCTH OOYydYalomuXCs |
OpraHM3alyio W3y4eHHs (U3NKH Ha JACSITeNbHOCTHONM oOcHOBe. B
nporpamme 1o GU3NKe YUYUTHIBAIOTCS BO3MOXXHOCTH Y4€OHOTO IpeIMeTa
B peanuzanuu TpedoBanui ®I'OC OO0 k maaHuPyeMbIM JTUYHOCTHBIM U
MeTalpeAMETHBIM pe3yjIbTaTaM OOyYCHHS, a TakKe MEKIPEAMETHBIC
CBS3U €CTECTBEHHO-HAYUYHBIX YUYE€OHBIX MPEIMETOB HA YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus.

[Iporpamma 1o ¢u3nke ycTaHABIMBAET pacrpejereHrue y4eOHOro
Marepuaia Mo rojaaMm o0ydyeHus (Mo KiaccaM), MpejyiaraeT IpUMEPHYIO
MOCJIEIOBATEIBHOCTh M3YyUYEHHSI TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUSA
OPEeIMETHOTO COJEp)KaHWs © yd€Te BO3pPACTHBIX OCOOEHHOCTEH
00yJaroIuxcsl.

[Iporpamma 1o ¢usuke pa3paboTaHa C IEJIbI0  OKa3aHUs
METOJMYECKON MOMOIIM YYUTENI0 B CO3/IaHUU pabodeil mporpaMmbl 1O
y4eOHOMY MpPEIMETY.

®u3nKa ABISETCA CHCTEMOOOPA3YIOIIMM JJI1 €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEAMETOB, MOCKOJIbKY (DU3UYECKHE 3aKOHBI JIS)KAT B OCHOBE
MIPOIIECCOB U SABJICHUM, U3y4YaeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHEH U
¢usmueckoil reorpadueil, BHOCHUT BKJIAJ B ECTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, MPEIOCTaBIsAeT Hanbosee sCHble 00paslbl MPUMEHEHUS
HAyYHOTO METOa MO3HAHUA, TO €CTh CIOCco0a MOTYUYEHHUS JOCTOBEPHBIX
3HAaHUU O MUpE.

OpnHa U3 riaBHBIX 3a7a4 (PU3NYECKOro OO0pa3oBaHUsI B CTPYKTYpE
o0miero oOpa3oBaHusi COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH M MHTEPEca K HayKe Yy 00ydaromuxcsl.

N3yuenne usnkyu Ha 0a30BOM YpPOBHE IpeEAIojiaraeT OBJIaJCHUE
CJIEIYFOILIIMMHU KOMITIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSCHATH SBJICHUS;



e OILCHHUBATDH )51 IIOHMMAaTb 0COOCHHOCTH Hay49HOTI'O
HCCIICOOBaAHUA,

e HHTCPHPCTUPOBATH JAHHLBIC W HCIIOJIb30BAaTb HAYYHBIC
A0Ka3aTCJIbCTBA AJIA ITOJTYYCHUS BBIBOJIOB.

lenn wu3ydyenuss (U3MKK Ha ypPOBHE OCHOBHOIO  OOILIEro
oOpazoBaHust omnpezaeneHbl B KoHuenuuu mnpenogaBaHusi y4eOHOTro
npenMera «Pu3nka» B 00pa3oBaTeNIbHBIX OpraHuzaunusax Poccuiickoi
@denepanuy,  peadu3ylOIIMX  OCHOBHBIE  00IIE0OpazoBaTEIbHBIC
IIpOTpaMMbl, yTBEpPKAEHHOM pemeHneM Kommernn Munucrepersa
npocsemnienus: Poccutickoit deneparuu (mporokon ot 3 gexadps 2019 r.
No TIK-48H).

eau n3yyeHus pu3uKu:

NpPHOOpETEHUE HHTEpeca W CTPEMJICHHS OOYYaroImHuXCs K
HAyYHOMY U3YYCHHIO MPUPOIBI, PA3BUTHE UX WHTCILICKTYaIbHBIX
Y TBOPUYECKHUX CIIOCOOHOCTEM;

pa3BUTHE TIPEJCTABJICHUH O HAyYHOM METOJC TO3HAHUS W
dbopmMupoBaHHe HCCIIeIOBATEIILCKOTO OTHOIICHHUS K
OKPY>KaFOIIIUM SIBJICHUSIM;

dbopMUpOBaHHEe HAYYHOTO MHPOBO33PEHHUS KakK pe3ylibTaTa
U3YYCHHUS OCHOB CTPOCHHSI MaTepuM W (QyHIaMEHTAIbHBIX
3aKOHOB (PU3UKHU;

(dbopMUpOBaHHE TPEACTABICHUH O POIM (DHU3UKHU TSI Pa3BUTHUS
JAPYTHUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHIA;

pa3BUTHE TIPEJCTABICHHA O BO3MOXHBIX cdepax Oymyien
po(heCCHOHATLHON  JACSITENLHOCTH, CBSI3aHHOW C  (DM3HKOM,
MOJITOTOBKA K JAJbHEUIIIEeMy 00yYEeHHIO B 3TOM HaIlpaBJICHUH.

JlocTmkeHHe 3TUX Iejed HporpaMMbl 1O (U3UKE Ha YpOBHE
OCHOBHOTO  00miero  oOpa3oBaHus  OOECNEUYHMBACTCS  PEIICHUEM
CIICAYIOLINX 3a]a4:

NpUOOpEeTEeHNEe 3HAHUU O AUCKPETHOM CTPOEHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U
KBAHTOBBIX SIBICHUSX;

NpHOOpEeTEeHUE YMEHHUI OMHCHIBAaTh M OOBACHATH (U3UUYECKUE
SBJICHUS C MCIIOJIb30BAHUEM IOJIyY€HHbIX 3HAHUM;

OCBOEHHE METOJIOB PEUICHMs NPOCTEHIINX pacu€THBIX 3a1ay C
UCIIONb30BaHWEM  (PU3WYECKUX  MOJETNCH, TBOPYECKUX U
MPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4;



e pa3BUTHE YMEHHI HAOJIIOATh MPUPOIHBIC SBJICHUS U BBIMOJIHATH
OMbITHI, JA0OpaTOpHble PpabOThl U  HKCIEPUMEHTAIbHBIC
MCCJICIOBAHMS C HCTIOIh30BAHUEM U3MEPHUTEILHBIX MPUOOPOB;

e OCBOCHHE TMPUEMOB paboThl ¢ uHMOpManuend (GUINIECKOTo
colepkaHusi, BKIOYas  HUHPOPMAIMIO O  COBPEMEHHBIX
JTOCTIKEHUAX (PU3HMKH, aHAIU3 M KPUTUYECKOE OIICHUBaHUE
uHbOpMaLINH;

e 3HAKOMCTBO cO cdepamu TpodecCHOHATHEHON IeATETHHOCTH,
CBS3aHHBIMH C (U3UKOH, W COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBAHHBIMU Ha JOCTIKEHUSIX (PU3UYECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIi YypOBEHb) HA YPOBHE OCHOBHOI'O
obmiero oopa3zoBanusi orBoaAuTCs 238 4vacoB: B 7 kiacce — 68 yacoB (2
yaca B HeJleq0), B 8 kiacce — 68 yacoB (2 Jaca B Heaenmo), B 9 kiacce —
102 yaca (3 yaca B HEJIETIIO).

[Ipeasaraemplii B mporpamMMe mo (pu3MKe MepedeHb J1abopaTOpHBIX
paboT U OMBITOB HOCUT PEKOMEHJATENbHBIM XapakTep, YUUTENb JEIaeT
BBIOOp TIpoBeleHHUS Ja0OpaTOpHBIX pabOT H OMBITOB C YYETOM
WHJIUBUIYAJIbHBIX 0COOCHHOCTEH oOyJaromuxcs, CIIMCKa
AKCIEPUMEHTAIIbHBIX 3aJaHuM, MpearaéMblX B paMKax OCHOBHOIO
roCy/1apCTBEHHOIO SK3aMeHa M0 (PU3HUKE.

VYueOnsIit Kypc pusnka B 7-9 kitacce peanusyercs Ha 6a3e « Touku
pocTay.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Pazgen 1. ®usnka u e€ posib B NO3HAHUH OKPYKAKIIET0 MUPA.

®uszuka — Hayka o mnpupone. SBmeHus npuponsl. DuznyecKue
ABJICHUSA: MEXAaHWYECKHE, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHEIE,
CBETOBBIE, 3ByKOBBIE.

@dusnyeckue BenuuMHBL. M3MmepeHue (PU3NUECKUX  BEIMYHH.
®uznueckue mnpudbopsl. [lorpemHocTs u3MepeHui. MexayHapoHas
CUCTEMA €IVHULL.

Kak ¢wusuka m apyrue ecTeCTBEHHBbIE HAYKH H3YYalOT TPUPOY.
EcTecTBeHHO-HAy4YHBIE METOJ TO3HAHMA: HAOMIOJEHUE, IOCTaHOBKA
HAay4YHOI'O BOIIPOCA, BBIJABMKCHUE TMIIOTE3, DKCIIEPUMEHT II0 INPOBEPKE
rUnoTe3, oObsiCHEHUE HaldroAaeMoro siBaeHus. Onucanue (U3NUECKUX
SIBJIEHUH C IIOMOIIBIO MOJIEJIEH.

Jemoncmpauuu.

1. MexaHuyeckue,  TEIUIOBbIE,  JJIEKTPUYECKUE,  MAarHUTHBIE,

CBETOBBIC SBJICHUS.

2. Ousnyeckue npuOOPBl MW TpoUEAypa MPSAMBIX HU3MEPEHUI
aHAJIOTOBBIM U IU(POBBIM TPUOOPOM.

Jlabopamopnwie padomut u onvimot.

1. OmnpeneneHue LEHbI ASIEHUS IIKaJIbl U3BMEPUTETHLHOTO MPUOOpa.

2. H3MepeHue pacCTOSTHUN.

3. H3mepenue 06bEMa )KUIKOCTH U TBEPOTO TeNa.

4. OmnpeneneHue pa3MepoB MaJIbIX TE.

5. U3mepenne TtemmepaTypsl IIpU  THOMOIIM  YKHJIKOCTHOTO
TEpPMOMETpPA U JAaTYMKA TEMIIEPaATypBhl.

6. IIpoBenenue uccnenoBaHus MO MPOBEPKE TMITOTE3BI: JANBHOCTH
noJyiéTa MIapuKa, MyIIEHHOT0 TOPU30HTAIBHO, TEM OOJbIIE, YEM
0o0JbllIe BBICOTA ITyCKa.

Paspnes 2. [lepBoHayajibHbIe CBEACHUS O CTPOCHUM BeLeCTBA.

CrpoeHne BemiecTBa: aTOMbl U MOJEKYJBI, X pasMepbl. OMNbITHI,
JOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHue vactull BemecTa. CBsA3b CKOPOCTH JBM)KEHUS YaCTHULL C
TeMriepaTypoil. bpoyHoBckoe nBwxkenue, nuddysua. Bzaumonencteue
YaCTUL] BEIIECTBA: PUTSHKECHUE U OTTAIIKMBAHUE.



ArperatHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ta30B, JKUJKOCTEU U
TBEPABIX (KPUCTAIUIMYECKHUX) TeJl. B3auMoCBA3b MeXAy CBONCTBAMH
BEILECTB B Pa3HbIX arperaTHbIxX COCTOSIHMSIX 17} ux
aTOMHO-MOJIEKYJISIpHBIM ~ cTpoeHHueM.  OCOOEHHOCTHM  arperaTHbIX
COCTOSIHUU BOJIBI.

Jemoncmpauyuu.

1. HaGmiogenne OpoyHOBCKOTO JBHKCHUS.

2. HaGmonenue muddysum.

3. HabOmionenue siBIeHUMH, OOBSICHAIOIIUXCA MNPUTKEHUEM WIH

OTTAJIKUBAaHUEM YACTHI] BEILIECTBA.

Jlabopamopnsie padbomot u onvimot.

1. OueHka auameTpa aToMa METOAOM PSIOB (C MCIIOJIb30BAaHUEM

doTorpaduwmii).

2. OnbIThI 1O HAOJIIOICHUIO TEINIOBOTO PACIIMPEHUS Ta30B.

3. OnpITBl O OOHAPYXKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO

IIPUTSHKCHHUS.

Pa3nen 3. /IB:KeHHe U B3aUMO/IelicTBHE TeJl.

Mexanuueckoe JABmkeHUE. PaBHOMEpHOE M HEpPaBHOMEPHOE
nexenue. Ckopoctb. CpenHsst CKOPOCTb NP HEPABHOMEPHOM
JBIDKEHUU. Pacy€T myTH U BpEMEHU ABUKECHUS.

SBnenne wHepuMu. 3aKOH MHEpUMH. B3amMmonencTBue Ten Kak
NpUYMHA W3MEHEHUS CKOPOCTH JBWKEHUA Tel. Macca Kak Mepa
uHepTHOCcTH Tena. IlnotHocte BemiecTBa.  CBsI3p  IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BEMA BEILIECTBA.

Cuita Kak XapakTepucTrKa B3auMOoOJerncTBus Tell. Cuna ynpyrocta u
3akoH ['yka. M3mepeHue cuiibl C NOMOIIBIO JWHAMOMETpA. SIBiICHME
TATOTEHUS W cuia Tsokectu. Cuila TsDKeCTH Ha ApPYruXx IuiaHerax. Bec
tena. HesecomocTs. Cll0KEHUE CHJI, HAIIPABICHHBIX 110 OJHOW IPSIMOM.
PaBHognelicTByromas cui. Cwia TpeHus. TpeHUe CKOJIBKEHHS U TPEHHE
nokosi. TpeHue B pupojie U TEXHUKE.

Jlemoncmpauuu.

1. HaOmroneHune MexaHn4ecKoro ABMKEHUS Tea.

2. M3mepeHue CKOpoCTH IPSIMOJIMHEWHOTO JIBYKECHHSL.

3. HaOmronenue siBineHUs: HHEPLUU.

4. HaOmroneHre N3MEHEHHsI CKOPOCTH ITPU B3aUMOJECICTBUU TEJL.

5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEL.

6. Clo)eHue CUI, HalPABJICHHBIX 110 OJJHOM MPSAMOIL.

Jlabopamopnwie padomut u onvimot.



1. OnpeneneHrue CKOPOCTH PaBHOMEPHOTO JIBIKEHHUS (IIapuKa B
KUIKOCTH, MOJIEIIH SJICKTPUUECKOTO aBTOMOOUJIS U TaK Jajee).

2. OmnpeneneHue CpelHEM CKOPOCTU CKOJBXKEHUS Opycka WIn
[IAPUKA 10 HAKIOHHOW IUIOCKOCTH.

OnpeneneHre MIOTHOCTH TBEPAOTO TENA.

4. OmbITBI,  JIEMOHCTPUPYIOIIHE  3aBUCUMOCTb  PaCTSKCHUS
(medopmanun) mpy>KMHBI OT TPUITOKEHHOU CHITBI.

5. OnbITBL, JI€MOHCTPUPYIOIIUE 3aBUCUMOCTb CHWJIbI  TPEHHS
CKOJIBKEHUSI OT Beca Tela M XapakTepa COMPHUKACAIOIIUXCS
[TIOBEPXHOCTEN.

Paznen 4. laBiieHue TBEPABIX TeJl, KMIAKOCTEN U ra3os.

Hanenue. CrnocoObl yMEHBIIECHUS U YBEIWYCHUS JABJICHUA.
JlaBienue ra3a. 3aBUCUMOCTD JIaBJICHUS Ta3a OT 00bEMa, TEMIEPATyphI.
Ilepenaua ngaBneHusi TBEPABIMHU TEIaMH, KUIKOCTSIMHU U Ta3aMH. 3aKOH
[Tackans. [TneBMaTnyeckue MammrHbl. 3aBUCUMOCTD JIABJICHUS KUIKOCTH
or rayOunbl. ['mapocrarnueckuil nmapaaokc. CooOmaromuecs COCyAbl.
I'mapaBanyeckrie MEXaHU3MBI.

Atmochepa 3emnu u  atmochepHoe AaBieHue. [IpuduHbI
CYIIIECTBOBAaHMS BO3AYyIIHON o00onoukn 3emsn. OnbiT Toppuuesu.
W3mepenne atMochepHOro MAaBleHUS. 3aBUCHMOCTh aTMOC(EPHOTO
JABJICHUS] OT BBICOTHI HaJl ypoBHEeM Mops. [lpubopbl s u3MepeHus
aTMOCc(EepHOro 1aBICHUS.

JlelicTBUE XKUIKOCTH M Tra3a Ha IMOrPYKEHHOE B HHUX TEJIO.
BritankuBaromias (apxumenona) cuiia. 3akoH Apxumena. [lnaBanue Teun.
BosnyxormuiaBanue.

Jlemoncmpauuu.
3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaya naBieHUs KUIKOCTHIO U Ta30M.

CooOmarormuyecs cocyIbl.

['mppaBnuyeckuii mpecc.

[TposiBneHune neicTBUS aTMOCHEPHOTO JABICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHUJIBI OT 00BEMA MOTPYKEHHOM

YacTH Te€Ja U TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKUBAOIIEH CUIIBI BECY BBITECHEHHOW KUIKOCTH.

8. YclOBHE IUJIaBaHWS TEJ: IUIABAaHUE WIIM TOTPYKEHUE TEl B
3aBUCUMOCTH OT COOTHOIIEHHS INIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopnwie padomut u onvimot.
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1. HccnenoBanue 3aBUCHMOCTM Beca Tejla B BoAe OT 00BEMa
MOrPYKEHHOMW B JKHIKOCTh YaCTH Tea.

2. OnpeneneHue BBITAJKUBAIOIICH CHIIBI, JCHCTBYIOIIEH Ha TEJIO,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBL,
JNEUCTBYIONIIEN HA TEJIO B )KUAKOCTH, OT MAcChl TEJA.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAIKUBAKOLIEH
CWJIbl, JEHCTBYIOUIEH Ha TeIo B JKHUIKOCTH, OT OOBEMaA
MOTPYKEHHOW B JKUJKOCTh YAaCTH Tejla U OT IUIOTHOCTH
AKUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYHPOBAHUE JIOAKUA U
OIIPELICJIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. PaboTra u MOIIIHOCTH. JDHEPrus.

Mexanuueckasi padbota. MoIHOCTb.

[IpocThie MeXaHW3MBI: pblYar, OJIOK, HAKJIOHHAS TUIOCKOCTb.
[IpaBuno paBHOBecusi pbiuara. lIpuMeHeHHne TmpaBuia paBHOBECHUSA
peiuara K Oioky. «3omotoe mpaBuiio» MexaHuku. KIIJ[ mpocthix
MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHUKE.

Mexannueckas >Heprust. Kunernueckass 1 mOTEHIUAIbHAS SHEPTUSL.
[IpeBpaiienrie OJHOTO BHJIAa MEXAHMYECKON HEPrud B JAPYrou. 3akoH
COXpPaHEHUS SHEPTUU B MEXAHHUKE.

Jlemoncmpauuu.

1. IIpumepbl NpOCTHIX MEXaHU3MOB.

Jlabopamopnwie padomut u onvimot.

1. Ompenenearie pabOTBI CHIBI TPEHUS TPH PABHOMEPHOM

JBV>KEHHUM TeJa MO TOPU30HTAIIBHOM IMTOBEPXHOCTH.

2. HccnenoBanue ycinoBUil paBHOBECHS pbluara.

3. H3amepenue KII/] HaKIIOHHOM TIIIOCKOCTH.

4. V3yueHue 3aKOHA COXPAHECHUS] MEXAaHUYECKOW YHEPTUU.
8 KVIACC

Paspnen 6. TensioBbie siBJ1eHUSA.

OCHOBHBIE  TIOJIO)KEHMSI  MOJIEKYJISIPHO--KMHETUYECKOW  TEOpUU
CTpOEHHUs BellecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONBITHI,
MOATBEPKIAOIINE OCHOBHBIE IOJOKEHUS MOJEKYJISIPHO-KUHETUYECKOU
TEOPHUHU.

Monenu TBEpAOTO, KUAKOTO U ra3000pa3HOr0 COCTOSTHUM BEILIECTBA.
Kpucrannmaeckne u amopdubie Tena. OOBSICHEHHE CBOWMCTB Ta30B,



KUJIKOCTEM M TBEPIBIX TEJI HA OCHOBE IOJOXKEHUN MOJICKYJISPHO-
-KUHETH4YeCKOM Teopuu. CmayuBaHWE U KaNWULBSIPHBIC SIBJICHUS.
TennoBoe pacIMpeHne U CKaTHUe.

Temmneparypa. CBsA3p TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO
JBWKEHUs 4acTull. BHyTpenusis sHeprus. CnocoObl H3MEHEHUs
BHYTPEHHEH SHEpPruu: TeIUloneperaya U CoBeplIeHHe padoThl. Bumwb
TEIUIONEPENAYH: TEIIONPOBOIHOCTD, KOHBEKIMS, N3IIyYEHHE.

KomnuectBo  TemmoTel.  YaenpHas  TEIDIOEMKOCTh — BEIIECTBA.
TerooOMeH U TEIJIOBOE paBHOBECHE. YpPaBHEHHE TEIIOBOTO OallaHca.
[InaBreHre uU OTBEPAEBAHUE KPUCTAJUIMYECKUX BELIECTB. Y IEIbHAs
teriota tiasneHus. IlapooOpa3zoBanue u KoHaeHcanus. McmapeHue.
Kunenwe. VYaempHas  Temiora mapooOpa3oBaHUs.  3aBHCHMOCTH
TEeMIIepaTypbl KUTIEHUS OT aTMOC(PEPHOTO JIaBJICHUS.

BrnaxxHocTth Bo3myxa.

DHeprus TOIUIMBA. Y AeNbHAS TEMIOTA CTOPAHMSL.

[Ipunuunel pabotel  TemioBbix asurateneil KIIJ rtemnoBoro
nBUraTess. TeroBble JBUTATENN U 3aIIUTa OKPYKAIOIIEN CPEBL.

3aKOH COXpAaHEHUS U MPEBPAILCHHS SHEPTUH B TEIUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenune 6poyHOBCKOTO JIBUKEHUSI.

2. HaGmonenue muddysum.

3. HaGnronenue siBieHUI cMaurBaHUs U KaTUJUISIPHBIX SIBJICHUH.

4. HaOmro/ieHue TerioBOro paciiupeHust Tedl.

5. 3meHeHne paBieHuMs Ta3a TMpU  U3MEHEHHH O00bEMa W
HarpeBaHUM WIH OXJIKICHUU.

[IpaBuiia u3mMepeHus TeMIepaTyphbl.

Buae! Terionepenayn.

OxJta)kJIeHUE MPU COBEPUICHUU pabOTHI.

HarpeBanue npu coBepiiieHur pabOThl BHEITHUMU CHIIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN Pa3JIMYHbIX BEILIECTB.

11. HabGmoeHue KumeHusl.

12. HabmroieHue nocTossHCTBA TEMIIEPATYPhI ITPH MJIABJICHUH.

13. Mopenu TeroBbIX IBUTATEIICH.

Jlabopamopnwie padomut u onvimot.

1. OmpITBl 1O OOHApPYXKEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO
MIPUTSKEHUSL.

w L N



2. OnbIThl MO BBIPAIIMBAHUIO KPUCTAIUIOB MOBAPEHHON COJU WIH

caxapa.

3. OmpITeI 1O HAOMIOAEHUIO TEIJIOBOTO PACHIUPEHHUS Ta30B,

KUJIKOCTEU U TBEPJIBIX TEI.

4. OmnpeneneHue JaBjeHUs BO3lyXa B OAJJIOHE IINpHULIA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHUS BO3AYyXa OT
ero 00béMa 1 HarpeBaHMS WIIH OXJIAXKICHUSI.

6. IIpoBepka rumore3bl TUHEUWHOU 3aBUCUMOCTH JJIMHBI CTOJIOMKA

KHUIKOCTH B TEPMOMETPUIECCKON TPyOKE OT TeMITepaTyphl.

7. HaOGmiogenne W3MEHEHHMs BHYTPEHHEH DHEpPruM Tella B

pe3ynbTaTe TeIionepeiadyi U paboThl BHEITHUX CHIL.

8. HccnenoBanue sBJIEHHMS TEIUIOOOMEHA TMpPU  CMEIIMBAHUHU

XOJIOOHOM Y TOPSYEN BOJBI.
9. OmnpeneneHue KOJIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW NpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM [UIUHAPOM.

10. OnpenieneHne yaeIbHOM TEMIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca ucnapeHusl.

12. OnpenieneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHne yaeabHOW TeIIOTHI IIJIaBICHUS JIbA.

Pazgen 7. DiiekTprueckue 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzauuss Ten. J[Ba  poma  DIIEKTPUYECKHX — 3apsIOB.
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTb CHJIBI
B3aMMOJECUCTBUA 3aPSIKECHHBIX TEJ OT BEJIWYMHBI 3apsIIOB U PACCTOSHUSA
MEXy TeJIaMu).

OnekTpudeckoe mnosie. HanpskEHHOCTh  3JIEKTPUYECKOrO  IMOJIS.
[IpuHIUN CyNeprno3uluu JJIEKTPUYECKUX IMoje (Ha KauyeCTBEHHOM
YPOBHE).

Hocurenu anektpudecknx 3apAn0B. IEMEHTAPHBIN AJIEKTPUYECKUN
3apsin.  Crpoenue aroma. I[IpOBOOHUMKM W JIHMDJIEKTPUKHA. 3aKOH
COXPaHEHHUS IEKTPUIYECKOr 0 3apsaa.

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAHUSA JJIEKTPUUECKOTO
TOKa. VICTOYHHUKH TMOCTOSHHOTO TOKa. JI€MCTBUSA AIEKTPUYECKOTO TOKA
(TeroBO€, XUMHUECKOE, MArHUTHOE). DJIECKTPUUECKUN TOK B KUJIKOCTSIX
Y rasax.

Onektpuueckas nenb. Cuiia Toka. DNEKTPUYECKOE HANpsKEHUE.
ConpoTuBIEHUE TMPOBOJHUKA. YJIEIBHOE COIMPOTUBIICHUE BEIICCTBA.
3akoH Oma pgns ydactka uenu. llocrmemoBaTenbHOE W TMapaieabHOE
COEMHEHUE NTPOBOIHUKOB.



PaboTa 1 MOIIHOCTB 3JIEKTpUYECKOro TOKa. 3akoH Jlxoyns—Jlenua.
DJeKTpUUYecKre e U MOTPEeOUTENn IEKTPUUECKON SHEPTUu B OBITY.
KopoTtkoe 3aMbIkaHue.

[TocTostHHBIE MarHuThl. B3anMoaeicTBHE NOCTOSHHBIX MarHHUTOB.
MarnuTHOe nosne. MarHutHoe noJjie 3eMJIM U €0 3Ha4eHUE [ KU3HU Ha
3emne. OmnbIT Opcrena. MarHuTHoe IOJNE€  AJIEKTPUYECKOTO  TOKa.
[IprumeHeHne 3MEKTPOMAarHUTOB B TEXHUKE. J|eCTBHE MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJIEKTPOABUTATENIb IMOCTOSHHOIO TOKA.
Hcronb30BaHuE 3IEKTPOJBUraTeIeii B TEXHUYECKUX YCTpPOWCTBaxX M Ha

TPAaHCIIOPTE.
Onbitel  @apaness. SIBmeHWE  BIEKTPOMArHUTHOM  MHIYKIIUU.
[IpaBuno  Jlenna. DIIEKTPOreHepaTop. CrocoObl  TOy4YeHUs

ANEKTPUUECKOM  DHEPruu. JEKTPOCTAaHIUU HA  BO300OHOBISIEMBIX
HMCTOYHUKAX SHEPTUU.
Hemoncmpayuu.
1. DJIEKTpHU3aIus Tell.
2. JIBa poma DBIEKTPUYECKHX 3apsAJ0B U B3aUMOJEUCTBUE
3apsHKEHHBIX TEdl.
Y CTpOUCTBO U IEMCTBUE NEKTPOCKOIIA.
DIIEKTPOCTATUYECKAsT UHAYKIUS.
3aKOH COXpaHEHHUS AIEKTPUUECKUX 3aPSIOB.
[IpOBOOHUKY U TUIIEKTPUKH.
MoaenupoBaHu€e CUIOBBIX JIMHUHM 3JIEKTPUUYECKOTO TOJISL.
M cTOYHMKH MOCTOSIHHOTO TOKA.
JIelicTBUS SIIEKTPUIECKOTO TOKA.
10. DJIEKTPUYECKUH TOK B JKHJIKOCTH.
11. ['a30BBIU pa3ps.
12. I3MepeHue cuiibl TOKa aMIEPMETPOM.
13. I3MepeHue 3JIeKTpUYECKOro HapsHKEHUS BOJIbTMETPOM.
14. Peoctar n Mara3uH CONpOTUBIIEHUN.
15. B3aumo1eicTBUE MOCTOSIHHBIX MArHUTOB.
16. MoienMpoBaHUE  HEBO3MOXHOCTM  PA3JENICHHs  IIOJIOCOB
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MarHuTa.
17. MoaenupoBaHue MarHUTHBIX MOJIEHN MOCTOSIHHBIX MAarHUTOB.
18. OnbIT Dpcrena.

19. MarHuTHOE 1MoJi€ TOKA. DJIEKTPOMATHUT.

20. [lelicTBME MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

21. DNEKTPOABUTATEN IOCTOSHHOTO TOKA.



22.
23.
24.

25.

HccenenoBanue SABICHUS 3JIEKTPOMArHUTHON MHYKLUH.

OmnerTer Qapanes.

3aBUCHUMOCTh HANPABJIEHUS WHAYKIMOHHOIO TOKAa OT YCIOBHMU
€ro BO3HUKHOBEHHSI.

DIIEKTPOreHepaTop MOCTOSTHHOT'O TOKA.

Jlabopamopnsie padomot u onvimot.

1.

10.

11.

12.

13.
14.

15.

16.

OmnbITHl IO HAOMIOACHUIO DIIEKTPU3AIUU TET UHIYKIUEH U MPHU
COIPUKOCHOBEHUH.

HccnenoBanue qeHCTBUS 3JEKTPUUECKOTO MOJIS Ha POBOJHUKU
U TUAJEKTPUKH.

COopka u npoBepka pabOThI JIEKTPUIECKOMN 1IETIH MTOCTOSIHHOTO
TOKa.

W3mepenne u peryinpoBaHUe CUIIBI TOKA.

N3mepenue u peryaupoBaHUE HAIPSHKEHUSL.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKa, WIYLIEro uepe3
pPE3UCTOpP, OT CONPOTHBIICHUS PE3UCTOpPA W HANPSIKEHHUs] Ha
pe3ucTope.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBHUCHMOCTH JJIEKTPUUYECKOTO
CONPOTUBIIEHUS TMPOBOJHUMKA OT €ro JUIMHBI, IUIOLIAIH
MONEPEYHOr0 CEUYEHHUsI U MaTepuaa.

[TpoBepka paBuiia CIIOKEHMUSI HaNpPsHKEHUH npu
MOCJIEI0BATEIbHOM COE€IMHEHUH ABYX PE3UCTOPOB.

[IpoBepka mpaBuia i1 CHUJBI TOKa TMPH MapayjieIbHOM
COCIMHEHHUH PE3UCTOPOB.

Omnpenenenrne pabOThl AIEKTPUYECKOTO TOKA, HAYILIETO Yepes3
pe3ucTop.

OnpeneneHrne MOUTHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucTope.

HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKa, WIYLIETO 4Yepes3
JaMIIOYKY, OT HANPSKEHUS HAa HEH.

Onpenenenue K111 narpeBarens.

HccrnenoBaHue MarHWTHOTO — B3aUMOJEMCTBUSL  MOCTOSIHHBIX
MarHuTOB.

W3ydyeHne MarHuTHOTO TOJISl MOCTOSHHBIX MAarHuTOB MpPHU UX
00BEIMHEHNH U PA3ACIICHUH.

HccenenoBanne OEeUCTBUS JJIEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTPEJIKY.



17. OnBITHL, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CUJIBI
B3aUMOJICVCTBUS KAaTyLIKA C TOKOM M MarHuTa OT CWJIbI TOKa U
HaIlpaBJIEHUs TOKA B KATYIIKE.

18. I3y4yeHue NelicTBHSI MArHUTHOTO MOJIsl HA TPOBOJIHUK C TOKOM.

19. KoHctpynpoBaHnue u usydeHue paboThl 3JIEKTPOABUraTEIs.

20. U3mepenne KI1/1 anexTpoaBurarebHON yCTAHOBKHY.

21. OnbpITBL  TIO  HCCIEAOBAHUIO  SIBJICHUS  DJIEKTPOMArHUTHOM
WHIYKUUU: UCCIEIOBAHNE U3MEHEHUMN 3HAYEHUSI U HalpPaBIICHUS

MHIYKIIMOHHOT'O TOKA.
9 KVIACC

Paszpnen 8. Mexanuveckue siBJIeHMSA.

Mexanunueckoe aBmxeHue. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCHUTEIIBHOCTD MEXaHUYECKOT 0 IBHKCHUS. PaBHOMepHOE
MPSIMOJIMHEWHOE BMKeHNEe. HepaBHOMEpHOE NPAMOIIMHENHOE ABUKECHHE.
CpenHss 1 MTHOBEHHAsI CKOPOCTh TEJIA PU HEPABHOMEPHOM JBIKCHHM.

Yckopenue.  PaBHOYCKOpPEHHOE — NPSAMOJIMHEMHOE — IBUJKECHMUE.
CBoOomHoe nmagenue. OneiTel [ annnes.

PaBHOMepHOE nBMKEHME 1O OKpyXHOCTH. llepumon u wyacrora
oOpamtenusi. JluneliHas u yrioBasi ckopocTH. lleHTpocTtpemuTenbHOe
YCKOPEHHE.

ITepsoiit 3axoH Herorona. Bropoii 3akon Herotona. Tpertuii 3axkon
Herorona. [IpuHImMI cynepno3unmnm Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cCuia TpPEHUS
CKOJIB)KCHMS, CHJIa TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuma TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHMS. Y CKOpPEHHUE
cBoOomHoro maneHus. Jlwkenue mianer Bokpyr Comnna. Ilepsas
KOCMHMYECKAsI CKOPOCTh. HEBECOMOCTD M EPETPY3KHU.

PaBHOBecne MarepuanbHOW TOYKH. AOCOMIOTHO TBEPIOE TEJO.
PaBHOBecue TBEPAOro Tena ¢ 3aKperuiEHHOM OChIO BpalleHus. MOMEHT
cunsl. LlenTp TsKecTy.

Nmnynee Tema. M3menenwe ummysbca. MMmOynbC Cuilbl. 3aKOH
COXpaHEHMS UMITYyJIbCa. PeakTHBHOE NBMKEHNE.

Mexannueckas paboTra W MOIIHOCTb. PaboTa cuil  TSXKecTH,
ynpyroctu, TpeHus. CBsi3b 3Hepruu U padoTsl. IloTeHnmanbHast sHEprus
Tela, MOAHATOIO HAaJ ITIOBEPXHOCTBHIO 3eMid. IloTeHnManbHas >HEprus
cxaTon npyxuHbl. KnHetnueckass sHeprus. Teopema O KMHETHYECKOU
DHEPIruM. 3aKOH COXPAHEHUS MEXaHUYECKON YHEPTHH.



Jlemoncmpauuu.

1.
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8.
9.

10.
11.
12.
13.

14.
15.
16.

Habnrogenne MexaHM4ecKoro ABWKEHHUS Tela OTHOCUTEIBHO
pa3HBIX TEJ OTCYETA.

CpaBHEHUE MyTEW U TPACKTOPUM BUXEHUSA OJHOTO U TOTO XKe
T€JIa OTHOCUTEIIBHO PA3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHUS IIPAMOJIUHEUHOIO JBUKEHU.
HccenenoBanne Mpu3HaKOB PAaBHOYCKOPEHHOTO JBUKEHUS.
HabGnrogenue 1BUKEHUS TeNa 10 OKPY>KHOCTH.

HabGmroneHne MexaHMUYECKUX SIBJICHUHM, MPOUCXOASIIUX B
cucreMe orcu€ra «Temexka» 1npu €€ pPaBHOMEPHOM U
YCKOPEHHOM JIBKEHUHM OTHOCUTEIHHO KaOMHeTa (PU3UKH.
3aBUCUMOCTh YCKOPEHHMS T€Ja OT MAaCChl T€JIAa U JCUCTBYIOLIEH
Ha HETO CHUJIBL.

HabGnronenue paBeHCcTBa CUJI ITPU B3aUMOJIEHCTBUHU TEIL
N3meHenue Beca Tela Npyu yCKOPEHHOM JABUKEHUN.

[lepenaya nmmyiibca pyu B3aUMOJAEHCTBUH TEIL.

[TpeoOpa3oBanus 3HEPTUN IPU B3aUMOIEHCTBUU TE.
CoxpaHeHHEe UMITyJIbCA ITPU HEYIIPYTOM B3aUMOJICHCTBUU.
Coxpanenue VMITYJIbCa pu a0COIIOTHO yIpPyrom
B3aUMOJCUCTBUY.

HabumroieHne peakTHBHOTO JIBU)KEHUSI.

CoxpaHeHHe MEXaHUYECKOM YHEPTUH MTPH CBOOOTHOM TaICHUM.
CoxpaHeHrne MEXaHWYECKOW SHEPruu NPU JBWKECHUH TEJA TOJ
JNEUCTBUEM IIPY/KUHBI.

Jlabopamopnwie padbomot u onvimot.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa ¢ JaJbHEHIIEro
PABHOMEPHOTO JIBUKEHUS IIAPUKA WU TEIEKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHHUSI Opycka Wiu
JBIDKCHUS IIIapUKa 110 HAKJIOHHOM MJIOCKOCTH.

Onpenenenue  yCKOpEeHHMsT Tella MpH  PaBHOYCKOPEHHOM
JIBWKEHUU MO0 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanrie  3aBUCUMOCTH  NYyTH  OT  BPEMEHHM  MpHU
PABHOYCKOPEHHOM JIBMKEHUHU 0€3 Ha4aJIbHOM CKOPOCTH.
[IpoBepka THUNOTE3BI: €CIIM NPU PABHOYCKOPEHHOM JIBUKEHUH
0e3 HavalbHON CKOPOCTH IyTH OTHOCSITCS Kak psifi HEUETHBIX
YuCes, TO COOTBETCTBYIOIIUE TPOMEXKYTKH BPEMEHU OJIMHAKOBHI.
HccnenoBanre 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHUS OT CUJIBI
HOPMAJIBHOTO JaBJICHUS.



7. Onpenenenue KO3PPUIUEHTA TPEHUS CKOJIBKEHUS.

8. OmnpeneneHue )KECTKOCTU MPYKUHBL.

9. Ompenenenue padOTBI CHIBI TPEHUS TPH PABHOMEPHOM

JBUKEHUU TeJa [0 TOPU30HTAIBHON TOBEPXHOCTH.
10. Onpenenenue padboOThl CHIIbI YIPYrOCTH IPU MOABEME Tpy3a ¢
MCIIOJIb30BaHNUEM HEMOJBUKHOIO U TOJIBUKHOTO OJIOKOB.
11. I3y4yeHue 3aKk0Ha COXPAHEHMS SHEPTUN.
Pasznen 9. Mexanuveckue KoJ1e0aHUS U BOJHBI.
KonebarenbHoe nBuxeHne. OCHOBHbBIE XapaKTEPUCTUKU KOJICOAHUM:
IIEPUOJI, YaCTOTA, aMIIUTy1a. MaTeMaTUYeCKHUil U NPY>KUHHBIA MAsITHUKU.
[IpeBparieHue 3Heprum Npu KoaeodaTeIbHOM JBUKEHUU.
3aryxaromue konebanus. BwiHyxIeHHBIE Konebanus. Pe3onHaHc.
Mexannueckre BOJIHBL. CBOWMCTBA MeXaHUYECKHUX BOJIH. [IpojionbHbIE 1
IIONIEPEYHbIE BOJIHBL. [[IMHA BOJIHBI M CKOPOCTh €€ pacIpOCTPaHEHUS.
MexaHu4ecKkue BOJIHBI B TBEPAOM TEJIE, CEHCMUYECKUE BOJIHBI.
3Byk. I['pomkocTe 3Byka m BbIcOTa TOHA. OTpakeHHE 3BYKa.
WHu(pa3Byk U yIbTpa3ByK.
Hemoncmpayuu.
1. HaOmonenue xosiebaHuil Tesn moj AEHCTBUEM CHIIBI TSXKECTH U
CUJIBI YIIPYTOCTH.

2. Habmronenue kosjeOaHui rpy3a Ha HUTH U Ha IPYKHUHE.
Habmtoienue BEIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHue MNpOAOJIBHBIX U MOINEPEYHbIX BOJH (HA
MOJIETIN).

5. HabumroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

6. AKyCTHYECKUI pE30HAHC.

Jlabopamopnwie padomut u onvimot.

1. OmnpeneneHue 4aCTOTHI M MepUoAa KoJieOaHUN MaTeMaTUYECKOro

MasiTHHUKA.

2. OmpeneneHre 4acTOThl M TEPHOJA KOJICOAHUH MPY>KUHHOTO
MasTHHKA.

3. HccnenoBanne 3aBHCUMOCTH rnepuojaa KoJIeOaHui

MOJIBEILICHHOT'O K HUTH I'py3a OT JJIUHBI HUTH.
4. VccrnemoBaHue 3aBUCUMOCTH Mepuoja KojJeOaHU MPYy>KUHHOTO
MasiTHUKA OT MAcChI Ipy3a.
5. I[IpoBepka HE3aBUCUMOCTH  Iepuoja  KoyebaHUl  rpysa,
MOJBEIICHHOTO K HUTH, OT MacChl Ipy3a.



6. ONBITBHL, TEMOHCTPUPYIOIIHNE 3aBUCHUMOCTh IEepHoaa KoieOaHuit
MPYKUHHOTO MAasiTHUKA OT MAacChl Ipy3a U )KECTKOCTU MPY>KUHBI.

7. W3amepeHue yCKopeHHs CBOOOIHOTO TaICHUSI.

Paznen 10. DieKTpoMarHuTHOe IOJie M 3JIEKTPOMATHHUTHbIE
BOJIHBI.

DJIEKTPOMArHUTHOE TOJIE. DJEKTPOMArHWTHbIE BOJIHBL. (CBOWCTBA
ANEKTPOMArHuTHHIX  BOJH.  IlIkama  AJEKTpPOMArHUTHBIX  BOJIH.
Hcnonb3oBaHue 37EKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHasi npupojia cBeta. CKopocTh cBeTa. BoiaHOBBIE
CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoOMCTBa ANEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomot u onvimot.

1. M3ydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOIIBIO

MOOMIBLHOTO TenedoHa.

Paznen 11. CBeToBbBI€ sIBJIEHHSI.

JlyueBags wmopenb cBera. HMcrounwku cBeta. IlpssMonunerHOoe
pacnpoctpaHeHnue cBeta. 3atMeHusi ConHua u JIlynsl. OTpakeHue cBeTa.
ITnockoe 3epkanno. 3aKOH OTpaKEHUSI CBETA.

IIpenomnenne cBera. 3akoH npenomyeHus cBerta. [losHoe
BHYTPEHHEE OTpa)keHue cBeTa. Vcronap30BaHUE TMOJTHOTO BHYTPEHHETO
OTpaXE€HUS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xon myuerr B auH3e. OnTudeckas cucteMa (oroariapara,
MUKPOCKOIA U TeJeCKoma. ['J1a3 kak onTuyeckas cucrema. bim3opykocThb
U JaTbHO30PKOCTb.

Paznoxenune 6emoro ceera B crektp. OnbiTel HetoToHA. CrioXkeHne
CIIEKTpaJbHBIX IBETOB. Jlucnepcust cBera.

Hemoncmpayuu.

1. IlpsMonuHEtHOE pacpoCTpaHEHHUE CBETA.

2. OtpakeHue CBeTa.

3. [lomyuenne n300pakeHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM
3epKajiax.

[IpenomiieHue cBeTa.

Ontudeckuii CBETOBO/I.

Xop tydeii B coOMparoIiei JInH3e.

X0 JIyder B pacCEnBAIOILIEH JTUH3E.
[Tonydenne n300pakKeHHU ¢ TOMOIIBIO JTMH3.
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9. [lpuHuumn geictBus Goroarnmapara, MUKpPOCKOIIA U TEIECKOTA.

10. Monens riaza.

11. Paznoxxenue 6e0ro cBeTa B CIIEKTP.

12. [Tonmydyenue 6enoro cBeTa MpH CI0KEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopnwie padomut u onvimot.

1. HccnemoBanue 3aBUCUMOCTH yIyia OTPAKEHUS CBETOBOIO JIy4a
OT yIJjia MMaJicHus.

2. M3yuenne xapakTepUCTUK M300pAKCHUS MPEAMETa B TUIOCKOM
3epKaje.

3. HccnepoBaHue 3aBUCHMOCTH YTJIa MPEIOMIIEHUS CBETOBOTO JIy4ya
OT yIJIa NaJICHUSl HAa TPAHULIE «BO3IYX—CTEKIIOM.

4. TlomyueHue n300paKEHUM C MTOMOIIbIO COOUPAIOIICH JTMH3BI.
Omnpeneneane (GOKYCHOTO pPACCTOSHUS W ONTHYECKOH CHITBI
coOuparomen JTUH3HI.

6. ONBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONBITHI 10 BOCOPUSITHIO I[BETA TIPEIMETOB MIPU UX HAOIIOJACHUU
4yepe3 [IBETOBbIE (PUIIBTPHI.

Paznen 12. KBanToBbI€E SIBJICHUS.

OmneiTel Pezepdopaa n nnanerapuas Mozaens aroma. Mozenb aroma
Bbopa. Ucnyckanue u nornomnieHue ceera atroMoM. KBaHThl. JInHeyaThie
CIEKTPHI.

PanuoaktuBHoCTh. Anbda-, 6eta- u ramma-uznydenus. CTpoeHue
aToMHOrO sAnpa. HykiioHHass wmopxens aroMHoro sapa. HM3oromsl.
PanunoaktuBHbIE npeBpaiieHus. [lepuoa momypacnaga aTOMHBIX sIIEp.

SAnepHble peakuu. 3aKOHbI COXPAHEHHUs 3apsiA0BOTO U MacCOBOTO
yuces. DHEPrus CBA3U aTOMHBIX sziep. CBa3b Macchl U 3Hepruu. Peakunu
cuHTe3a u aeneHud saep. Mcrounnku sneprun CosiHIa U 3BE3].

Anepnas sHepreTuka. JleWcTBUA paaMOAKTUBHBIX HU3JIyYeHUU Ha
KUBBIC OPTaHU3MBI.

Hemoncmpayuu.

1. CnekTpbl U3Ty4YE€HUS U HOTJIOIIEHUS.

2. CrnekTpsbl pa3IudyHbIX Ta30B.

3. Coektp Bozopoa.

4. Habmronenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéruyrika HOHU3UPYIOIIUX U3ITYUCHHI.

6. Peructpanus uznydeHus NpupoIHbIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamopnwie padomut u onvimot.

1. HaOmroneHue CIIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYYCHHUSI.



2. HccrnenoBanue TpPEeKOB: U3MEPEHHE HHEPrUM YacTULIBI 10
TOpMO3HOMY TTyTH (110 hoTOrpadusim).

3. W3mepenue paanoakTUBHOrO (oHa.

IoBTOpHUTENbHO-00001IAK0 M MOAYJIb.

[ToBTOpUTENBHO--0000IIAIOIMIT  MOAYJIb  MpEJHA3HAUYEeH s
CUCTeMaTH3alMi M OOOOIIEHUsT MPEIMETHOTO COACP)KAHUA H OIbITa
AESTeNbHOCTH, MPUOOPETEHHOTO MPU M3YyYEHUH BCETO Kypca (M3HKH, a
TaK)Ke JJI MOJrOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢bu3uKe U1t 00y4aroIUXCsl, BEIOPABIINX 3TOT YU4EOHBIN MpeMeT.

[Tpu U3Y4YEHUU JAaHHOTO MOJyJIse peanusyrorcs U
CHUCTEeMATHU3UPYIOTCS BHJABI  JIEATEIBHOCTH, Ha OCHOBE KOTOPBIX
oOecrieunBaeTcs  JIOCTIDKEHHE TMPEIMETHBIX W METalmpeaMeTHBIX
TUTAHUPYEMBIX pE3yIbTaTOB oOyueHwus, dopmupyercs
€CTECTBEHHOHAy4YHasi TIPAMOTHOCTb: OCBOEHHME HAay4HbIX METOJOB
WCCIICIOBaHMS SIBJICHUN MPHUPOABI M TEXHUKH, OBIAICHHE YMEHUSIMU
OOBSCHATh (PU3UYECKHE SBICHUS, TNPUMEHSS TMOIydYCHHbIC 3HAHUS,
pelaTth 3aJa4i, B TOM YHUCJIe KaYECTBEHHBIE M SKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIHATBHO JEATEIBHOCTHBIM XapakTep JaHHOTO paszelna
peanusyeTcs 3a CYET TOro, YTO OOy4arollMecs BBIIOJIHSIOT 3aJaHusi, B
KOTOPBIX UM TPEAIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBSACHATH
buznueckre SBICHHS B OKPY>KAIOIIEH MPUPOJIE U MMOBCEAHEBHON KU3HU;

WCIIONBb30BaTh HAy4YHBIE METOIbl HCCIENOBaHMUS  (PU3MUECKHX
ABJICHUM, B TOM UYHWCIE€ JUIsI TPOBEPKHM THUNOTE3 U IMOJyYEHHUs
TEOPETUUYECKUX BbIBOJIOB;

OOBSICHATH HAay4YHBIE OCHOBBI HauOoliee BaXHBIX JIOCTHKEHUH
COBPEMEHHBIX TE€XHOJOTHH, HaPUMEP, MPAKTUIECKOTO HCTOIH30BAHUS
pa3IMYHBIX MCTOYHMKOB SHEPTrUM Ha OCHOBE 3aKOHA MPEBpAIICHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUIOB YHEPTHH.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI
HO ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEITO
OBPA30OBAHMA

N3ydenune ¢u3uku Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs

HalpaBJICHO Ha  JOCTHMIKCHUC  JIMYHOCTHBLIX, MCTAIIPCAMCTHBIX U
IMpCAMCTHBIX O6p330BaTCHBHBIX PE3YJIbTATOB.

B pesynbraTe u3yueHus (PU3MKM HAa YPOBHE OCHOBHOI'O OOIIETO

obpazoBaHus y oOydaromerocss OyayT c(pOpMHpPOBaHBI CIICIYIOIINE
JUYHOCTHBIE PE3yJIbTaThl B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— MIPOSIBJICHUWE MHTEpPEeca K UCTOPUM U COBPEMEHHOMY COCTOSHUIO
poccuiickoi ¢hu3nuecKo HayKH;

— I[IEHHOCTHOE OTHOIIEHUE K JTOCTHUKEHUSIM POCCUUCKUX YUEHBIX-
-pU3UKOB;

2) rpa’kKIAHCKOIO M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTHBHOMY Yy4YacTHIO B OOCYXICHHHU OOIIECTBEHHO
3HAQUUMBIX W OTUYECKHX TMPOOJIEeM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN PU3UKH;

— OCO3HAHME BAXHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B
JESATEIIbHOCTU YYEHOTO;

3) 3¢TeTHYECKOI0 BOCIIUTAHMS:

— BOCIIPUSITHE JCTETHUYECKUX KadecTB (DU3MYECKOM Hayku: eé€
TapMOHUYHOTO TTOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HAaHHME IIEHHOCTH (PU3MYECKOM HAyKHM KaK MOIIHOTO
WHCTPYMEHTA TIO3HAHHWS MHPA, OCHOBBI PA3BUTHUS TEXHOJOTHUH,
BAKHEMIIIEN COCTABIAIOIIEH KYJIbTYPBHI;

—  pa3BUTHE  HAy4dyHOM  JIO0O3HATENBHOCTH,  HMHTEpeca K
UCCIIEIOBATENbCKOM AESITEIbHOCTH;

5) ¢opmupoBaHusi KYJbTYPbl 310POBbSi MW 3MOLHOHAJIBHOIO
0J1aronoJyqus:

— OCO3HaHHUE LIEHHOCTU 0€30MacHOro o0pas3a *U3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTHU MPaBUJ OE30MaCHOTO MOBEIACHUS
Ha TpaHCIOPTE, HA JOporax, C DIJIEKTPUYECKHMM U TEIUIOBBIM
000py/I0OBaHUEM B JIOMAIIIHUX YCIOBUSX;



e — cpOpMHUPOBAHHOCTH HaBbIKA pedieKCHH, MPU3HAHUE CBOETO IpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa y JIPyroro 4eaoBeKa;

e 6) TPynoBOIrO BOCIMTAHMS:

e — AKTMBHOE y4YacTH€ B PEHICHUM NPAKTUYECKUX 3a/ad (B pamKax
CEMbH, oOpazoBaTenbHON OpraHu3aIvy, ropoja, Kpasi)
TEXHOJIOTUYECKOW M COLMAJBLHOM HAMpaBJIEHHOCTH, TPEOYIOIUX B
TOM YHCIie U GU3NICCKUX 3HAHUH;

e — HUHTEpPEC K MPAKTUUYECKOMY H3YUYEHHUIO MPOQECCUl, CBSI3aHHBIX C
(U3HKOIL;

e 7)3K0JIOTMY€CKOr0 BOCIIMTAHMSI:

e — OpUEHTAIMsSI HAa TpUMEHEHUE (U3MYECKUX 3HAHUU NJIsi pelieHUs
3a/a4 B 00JIAaCTH OKPY’KAIOIIEH Cpeibl, TUIAHUPOBAHUS TIOCTYIIKOB U
OIIEHKH X BO3MOXHBIX IMOCIEICTBUH JISI OKPYXKAIOIICH CpeIbl;

e — OCO3HaHHE TJIOOATBFHOTO XapakTepa HSKOJOTHYECKHUX MpoOIeM U
yTeH UX pelIeHus;

e 8) ajganTanmuuM K WU3MEHSIIOIIMMCH YCJIOBHSIM COIHUAJIBHON U
IPUPOIHON Cpelbl:

e — MOTPEOHOCTH BO B3aUMOJICHCTBUU MPU BHITIOJIHEHUU UCCIIEIOBAHUN
U TIPOCKTOB (PU3NUYECKOW HAIPaBICHHOCTH, OTKPBITOCTH OMBITY H
3HAHUSM JAPYTHX;

e — TMOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NeSATEIbHOCTD;

e — TOTpeOHOCTh B (OPMHPOBAHWM HOBBIX 3HAHWUH, B TOM YHCIIC
bopMyIMpOBATh UJIEH, TOHATHUS, TUIOTE3bI O GU3HUUECKUX 00BEKTAX U
SIBIICHUSX;

e — OCO3HaHHE NePUITMTOB COOCTBEHHBIX 3HAHUM M KOMITETEHTHOCTEH B
obnactu GU3HKY;

e — IUIAHMPOBAaHHUE CBOETO PAa3BUTHS B NPUOOPETECHUH HOBBIX
(U3HYECKUX 3HAHUIA;

e — CTPEMJICHHE aHAJIM3UPOBATh M BBISIBISATH B3aUMOCBSI3U MPUPOJIBI,
oOIecTsa W DJKOHOMHKH, B TOM YHCIE C HCIOJIb30BAHUEM
bu3HYecKUX 3HaAHU;

e — OIICGHKAa CBOUX JIEUCTBUU C Y4ETOM BIIMSHUS HA OKPYKAIOIIYIO
cpeny, BO3MOKHBIX TJI00aNTbHBIX MTOCIIEICTBHIA.

METAIIPEJMETHBIE PE3YJIBTATDBI



B pesynbrate ocBOeHHs TporpaMMbl MO (U3MKE HAa YPOBHE
OCHOBHOTO  oO0miero  oOpa3oBaHus y  oOydJampmerocs  OyayT
chOpMUPOBAaHB  MeTampeaIMeTHbIE  Pe3yJbTaThbl, BKIIOUYAIOIINE
M03HABATEIIbHBIC YHHUBEPCATbHBIC y4eOHbIC JCHCTBUA,
KOMMYHHKATHUBHBIC YHHBEpPCAJIbHBIC yUeOHBIC JICHCTBHS, PETYJISTHBHBIC
YHUBEPCATbHBIC yUCOHBIC JCHCTBHSI.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble 1oruyeckue qeicTBUA:

e BBIABIATH M  XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU
00BEKTOB (SIBJICHUI);

e YCTaHABIMBATh CYLIECTBEHHbIM MPU3HAK  KIACCHU(PUKALINH,
OCHOBAHUS /17151 000OIICHNS U CPaBHEHHUS,

e BBIABJIATH 3aKOHOMEPHOCTH u IIPOTUBOPEYUS B
paccMaTpuBaeMbiX  (pakTax, JaHHBIX W HAOJIOJCHUSX,
OTHOCSIINXCS K (PU3MUECKUM SIBICHUSM;

e BBIBIATH TNPUYMHHO--CIICACTBEHHBIC CBSI3W TIPU  HU3YYCHUU
bu3nyecKkux SABICHWA H TPOIECCOB, JeNaTh BBIBOABI C
UCIIOJIb30BaHUEM JEeTyKTUBHBIX u WHIYKTHBHBIX
YMO3aKJIOYEHHU, BBIIBUIaTh THIOTE3bl O  B3aUMOCBSA3SIX
(M3UYECKUX BEITUYNH;

e CaMOCTOSITENIBHO  BBIOMpaTh CHOCOO  penieHus  y4eOHOU
bu3udeckol 3amauM  (CpaBHEHHE HECKOJBKHX BapHAHTOB
pemieHus, BbIOOp Haubojiee MOAXOJAIIET0 C  YUYETOM
CaMOCTOSITENIbHO BbIJICIEHHBIX KPUTEPHUEB).

Bba3oBble ncciienoBare/ibcKkue 1eiiCTBHA:

e HCNOJb30BATh BOMPOCHI KaK HCCIENIOBATEIbCKUI HHCTPYMEHT
MO3HAHUS;

e IIPOBOJUTH IIO CAMOCTOSITEJIBHO COCTABJICHHOMY ILIAHY OIIBIT,
HECJIOKHBIN duznueckuit JKCIIEPUMEHT, HEOO0JIbILIOE
uccle0BaHne (PU3NIECKOTO SBICHUS;

e OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTH MH(OPMAIIHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

e CaMOCTOSITENBHO (OPMYJIUPOBATH OOOOILIEHUS U BBIBOJBI 11O
pe3yJibTaTaM MPOBEIEHHOTO HA0IIOIEHNUS, OIIBITA, UCCIIEI0BAHUS;



IIPOrHO3UPOBATH BO3MOKHOC IIEU'IBHGﬁIHGC Pa3BUTHUC (1)I/I3I/I‘-ICCKI/IX
IIpoHecCCOB, 4 TAKIKC BBIABUT'ATH IIPCAIIOJIOKCHNA 00 ux Pa3BUTHH
B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

Pabora ¢ unpopmaunmeii:

IIPUMEHATDH Pa3jInYHbIE METObl, UHCTPYMEHTBI U 3aIlIpOCHI IIPU
noucke M orbope uUHGOpPMALMKM WM JAHHBIX C YYETOM
MIPEIOKCHHON yIeOHOH (hM3MIECKOM 3a1a4H;

aHaJIM3UpPOBaTh, CUCTEMATH3UPOBATH W  HHTEPIPETUPOBATH
MH(}OpMALUIO Pa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;
CaMOCTOSITEIILHO BbIOUpAThH ONTUMAIIBHYIO bopmy
npeacTaBieHuss MHQOpPMAMM W WUTIOCTPUPOBATH pelIacMble
3a/laul HECJIOKHBIMU CXEMaMH, JuarpamMmmamu, WHOUM rpadukoin
1 UX KOMOMHAIIUSIMU.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂue IlCﬁCTBHSI:

B XxoAe¢ o0OCyXneHus Yy4uyeOHOro MaTepHuaia, pe3yJbTaToB
Ja00paTOpHbIX pabOT M MPOEKTOB 3ajJaBaTh BOMPOCHI 10
CyIIECTBY  OOCYXITaeMOW TeMbl M  BBICKa3bIBaTh  HJCH,
HalleJICHHBIE  HA  pEIICHWe  3aJadyd W TOJJepKaHUe
0J1arokenaTeIbHOCTH OOIICHUS,

COTIOCTABISATh CBOM CYXIEHHUS C CYXICHUAMH JIPYTHX
YYaCTHUKOB JIMajiora, OOHApYKHUBATh pA3JIUYUE M CXOJCTBO
MO3UIIUM;

BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
myOJIUIHO MIPEACTABIISITH pe3ynabTaThI BBITIOJIHEHHOTO
(hbU3UYECKOro OIbITa (FKCIIEPUMEHTA, UCCISOBAHMS, IIPOCKTA);
MOHUMAaTh ¥ HWCIOJh30BaTh IMPEUMYIIECTBA KOMAHIHOHW |
WHIUBUAYaJIbHOM  pabOThl  NpPH  PEIICHUH  KOHKPETHOM
(hU3nIECKOM MPOOIEMBI;

MIPUHUMATh II€JM COBMECTHOM JCSATEIbHOCTH, OPraHW30BHIBATH
JEUCTBUA TI0 €€ MOCTMKCHHIO: PacTpeNesaTh POJH, 00CYKIaTh
MPOIIECCHl M PE3yJIbTaThl COBMECTHOW paboThl, 0000maTh
MHCHUS HECKOJIBKHX JTFOICH;

BBITIOJIHATH CBOKO 4YacTh pabOTHl, JOCTUras Ka4eCTBEHHOIO
pe3yibTara 10 CBOEMY HAIPaBICHUIO W KOOPAUHHUPYS CBOHM
JEHUCTBUSA C APYTUMU WICHAMHA KOMAaH]IbI;

OIICHWBATh KauyeCTBO CBOETO BKJaJa B OOIMMNA MPOIYKT IIO
KPUTEPUSIM, CAMOCTOSATEIILHO C(hOPMYJIUPOBAHHBIM YUaCTHUKAMHU
B3aUMOJICHCTBUSL.



Pel"yJIﬂTl/IBHble YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH

Camoopranmn3anus:

BBISIBJISITH TIPOOJIEMBI B JKM3HEHHBIX W YYEOHBIX CHTYyaIUsX,
TpeOYIOIIUX AJI PEIICHUS (PU3NUECKUX 3HAHUM;
OPUEHTHPOBATHCSA B PA3IMYHBIX IMMOAXOJAX NPHUHATHSA pPELICHUN
(MHIMBUYaTbHOE, NPUHATHE pELICHUS B TpYIIE, MNPUHATHE
pELIeHU TpyIoNn);

CaMOCTOSITENIFHO COCTaBIIATh AJITOPUTM peHIeHHS (HU3HUECKOH
3a/layd  WIM IUJIaHA MCCIEIOBAHUA C YYETOM HMMEIOLIUXCS
PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
IIpeIaracMble BApUAHTHI PEILIECHU;

JIeN1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELLECHHUE.

CaMOKOHTpOHb, AMOIMOHAJIbHbIA HHTEJLJIEKT:

JaBaTh AJCKBATHYIO OLEHKY CUTyallMM W IIpejjaraTh IUIaH €€
WU3MEHEHHS;

OOBSACHATH MPUUYMHBI JOCTHKEHUS (HEJOCTHXKEHHSI) PE3YIbTATOB
AeSITEeIbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JAEATENBHOCTh (B TOM YHCIE B XOJ
BBINIOJTHEHUST (DU3MYECKOTO HCCIIEIOBAaHUS WM MpPOEKTa) Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHMBIIMUXCS CHUTYallUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHHUKIIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YJIbTAaTa UEIU U YCIOBUM;

CTaBUTh C€Osl HA MECTO JAPYroro 4eloBeKa B XOJ€ CIopa WU
JUCKYCCUU Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U
JIOTUKY JpYroro;

MpHU3HaBaTh CBOE MPAaBO Ha OMIMOKY MPHU peleHrur (PU3MIecKux
3a/1a4y WM B YTBEPKACHUSAX HA HAYYHbBIE TEMBI U TAKOE K€ IMPABO

JPYTOro.

HHPEAMETHBIE PE3YJIBTATBI

K koHiy oOydeHuss B 7 KJjacce MNpeIMETHbIE pe3yibTaThl Ha
0a30BOM  YpPOBHE  JOJDKHBI ~ OTpaxarb  C(HOPMHUPOBAHHOCTb Yy
o0y4Jaronuxcsi yMEHUM:

HUCIIOJIB30BaTh ITOHATHA: (bl/IBI/ILIGCKI/IG U XHUMHWYCCKUC IIBJICHUA,
HEI6J'IIOI[CHI/IC, OKCIICPUMCHT, MOJICJIb, THIIOTC3a, CINMHHIIBI



(U3UYECKUX BEIMYWH, aTOM, MOJIEKYJa, arperaTHhIC COCTOSTHUS
BemecTBa (TBEpAOE, JKHAKOE, Ta3000pa3HOE), MEXaHWYECKOe
JBUKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TPAeKTOPHs, PAaBHOJCUCTBYIOMIAs Cuia, aedopManus (yrnpyras,
MJIACTUYECKAast), HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
paznudaTth sABiaeHUsA (AudQdy3ns, TEIIOBOEC IBWKCHHE YaCTHIL
BEIIIECTBA, PABHOMEPHOE JBI)KCHUE, HEPABHOMEPHOE JIBIXKCHHUE,
WHEPIUA, B3aUMOACHCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C
3aKpEIUIEHHONW OCBhIO BpAILICHUS, MEpeaada JaBJICHHUS TBEPABIMU
TeJaMH, JKUJIKOCTSAMU M Ta3aMH, aTMOC(EpHOE aBIICHUE,
IJaBaHUE TeJ, IMPEBpAIlCHUs] MEXaHUYECKOW »HHEpPruu) 1o
OMMCAaHUI0 MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE HU3YyYEHHBIX (PU3MUYECKHUX SBICHUMN B
OKpYXaIollleM MHpEe, B TOM uyucie (U3HUECKUE SIBICHUS B
MPUPOJIC: MPUMEPHI JBMKECHUSI C PA3IUYHBIMU CKOPOCTSMH B
KABOM M HEXXKUBOW MPUPOJE, NCHUCTBUE CHIIBI TPEHUSI B IPUPOJAE
U TEXHHUKE, BIMSHHE aTMOC(EpPHOTO JaBJICHHUS Ha KUBOU
OpraHu3M, IUJIaBaHuE PHIO, pblYard B TEJ€ YeJIOBEKa, IMPHU STOM
MEePEBOIUTh MPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIJIEIATh
CYIIIECTBEHHbIC CBOMCTBA (TIpU3HAKU) (DU3UUECKUX SIBJICHUI;
ONUCHIBATh M3yUYCHHBIC CBOMCTBA TeNl U (PU3UYECKHUE SIBIICHUS,
UCTIONBb3Yysl (DU3UYECKUE BEIIMYMHBI (Macca, 00BEM, TMIIOTHOCTh
BEILIECTBA, BPEMs, IyTh, CKOPOCTb, CPEAHSA CKOPOCThb, CHJa
YOPYTOCTH, CUJIa TSHKECTH, BEC Teja, CUila TPEHUs, J1aBICHUE
(TBEépHoro Tena, SKUIKOCTH, Ta3a), BBITAIKWBAIOLIAA CUJIa,
MeXaHuueckas padoTa, MOIIHOCTh, IJIEYO CHUJIbI, MOMEHT CHJIBI,
K02 PUITMEHT MOJE3HOTO JIEUCTBUSI MEXaHU3MOB, KMHETHUYECKAas
M TOTEHIMadbHAs DHEpPrusi), IMpPU ONUCAHWUU TPABHIBHO
TPaKTOBaTh (PU3WYECKUIA CMBICT HMCIOJIB3YEMBIX BEIUYHH, WX
0003HAaUeHUS W CIWHHIBI (DU3UICCKUX BEIUYNH, HAXOIUTH
(GOpMyJIBI, CBS3BIBAIONIUE JAHHYIO (HU3UYCCKYI0 BEIMYHHY C
JIPYTUMHU  BEJIMYUHAMH, CTPOUTHh  TpaduKd  M3YYEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEITUYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (u3WUecKkue SBICHUA U
MPOIIECChI, MCMOJB3Ys MpaBWiIa CIOXKEHUS Cuil (BIOJb OJHOM
npsaMoil), 3akoH [I'yka, 3akoH Ilackana, 3akoH Apxumena,
MpaBUJIO paBHOBecUsl pbiyara (0J0Ka), «30JI0TOE MPaBUIION»



MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOW YHEPTUH, IIPU 3TOM
JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3alUChIBaTh €ro
MAaTEMATUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKUE SBJICHHS, MPOIECChl U CBOWCTBA TEJ, B
TOM YUCIIE 151 B KOHTEKCTE CUTyallun
MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBISIBIATh MPUYUHHO-
-CIICJICTBCHHBIE CBS3H, CTPOUTH OOBICHEHHE U3 1—2 JIOTHIECKUX
iaroB ¢ Omnopod Ha 1—2 H3yYEHHBIX CBOMCTBA (PUIUYECKUX
SABJICHUM, PU3NYECKUX 3aKOHA MUJIU 3aKOHOMEPHOCTH;

pemaTh pacy€THbIE 3a1a4u B | —2 eMCTBUA, UCIOJIb3Ys 3aKOHBI U
dbopmybl, cBs3bIBatolMe (DU3MYECKHME BETUYMHBL: Ha OCHOBE
aHaJIU3a YCJIOBHS 33/Jaud  3alMChIBAaTh KPATKOE YCJIOBHE,
MOJICTABIISATh (PU3HUECKUE BEIMYHMHBI B (POPMYIIBI U TIPOBOJIUTH
pacy€Thl, HAXOJIUTh CIPABOYHBIC JaHHBIE, HEOOXOAUMBIC s
pelIeHuss 3aJad, OLEHUBATh PEATUCTUYHOCTh ITOJIYyUYEHHOMU
(U3UYECKON BEIMUUHBI;

pacmo3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PEITUTh MTPH TTOMOIIN
(M3UYECKUX METOJOB, B OIMCAHWHM WCCIICIOBAHMS BBIICISITH
MpOBEPSIEMOE  MPEIINOIOKEeHUEe (TUMOTE3y), pa3ivyarh |
MHTEPIPETUPOBATH MOJYYCHHBIN pe3yabTaT, HAXOUTh OIIMOKHU B
XOJI€ OIBITA, JAEJAaTh BBIBOBI 10 €T0 PE3yJIbTaTaM;

MPOBOAUTE OMBITHI MO HAOMIOAEHUIO (PU3UYECKUX SIBICHUU WU
bu3nYecKux CBOMCTB Tenm: (OpPMYyIUPOBATH TMPOBEpsieMbIC
MPEANOIOKEHUs, COOMpaTh YCTAHOBKY W3 MPEI0KEHHOTO
o0OpyJI0BaHUs, 3alUChIBaTh XOJ ONBITa U (HOPMYITUPOBATH
BBIBOJIBL;

BBINOJIHATh MPSIMBIE MU3MEPEHUSI PACCTOSAHUSA, BPEMEHHU, MACCHI
Tena, OOBEMA, CHIBI M TEMIIEpaTyphl C HCIIOJIB30BAHUEM
AQHAJIOTOBBIX W IUGPOBBIX MPUOOPOB, 3aNMUCHIBATh TOKA3AHMS
npuObOpoB ¢ Y4€TOM 3aJaHHOW aOCOJIOTHOM MOTPEIIHOCTH
U3MEPEHU;

MPOBOAUTL HCCIEIOBAHUE 3aBUCUMOCTU OJHOM (uznueckoit
BEJIMYUHBI OT APYTrOM C MCIOJB30BAHUEM MPAMBIX HU3MEPECHHIN
(3aBUCHMOCTHU ITyTH PABHOMEPHO JABUXKYIIETOCS TeJla OT BPEMEHHU
JNBW)XEHUSI Teja, CWIbl TPEHUS CKOJIBKEHUsS OT Beca Tela,
KadecTBa 00pabOTKH MOBEPXHOCTEH TN M HE3aBUCUMOCTH CHUTBI
TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHUS TEJ, CUJIbI YIIPYTOCTH OT
YIJIMHEHUS TPYKUHBI, BBITAIKUBAIONIEH CUJIBI OT OO0BEMA



IOTPYKEHHOW YacTU Tela M OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH Tella, OT TJIyOWHBI, HA KOTOPYIO
IIOTPY’KEHO TEJIO, YCIOBUM IUIABAHUS TEJ, YCIOBUW PaBHOBECHS
pplyara U OJIOKOB), Y4acTBOBAaTh B IUIAHUPOBAHUU Y4EOHOIO
UCCIEeI0BaHMsI, COOUpATh YCTAHOBKY M BBINOJHATH M3MEPEHUS,
cienysl MNPEIJIOKEHHOMY IUIaHy, (UKCHUPOBATh pPE3yJIbTaThl
MOJIyYeHHOM 3aBHCHUMOCTH (PU3MYECKHX BEJIMYMH B BUJE
NPEUIOKEHHBIX Tabiull W TIpaduKoB, JAenaTh BBIBOABI 110
pe3ynbTaTam MCCIIEIOBAaHUS;

IPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3MYECKUX BEIMYUH
(TJIOTHOCTH BEIIECTBA KUAKOCTU U TBEPJOrO Teja, CUla TPEHUs
CKOJIB)KEHHS, [JIaBIICHHE BO3/yXa, BBITAJKHUBAIOLIAs CHUJIA,
AeMCTBYIOIAs HA OTPYKEHHOE B KUIKOCTH TeJo, KoddduineHt
MOJIE3HOTO  JEHCTBUSA  MPOCTBIX  MEXAaHU3MOB),  CIEIYys
IIPEIOKECHHOW HWHCTPYKLUMU: TIPU  BBINOJIHEHUM H3MEPEHUN
coOupaTh AIKCIEPUMEHTAIBHYI0 YCTAHOBKY M  BBIYMCIATH
3HAYCHUE NCKOMOM BEJIUYHHBI;

coOMIoaTh TpaBWia TEXHUKA O€30MacHOCTH Tpu padore ¢
71a0b0paTOPHBIM 000PYAOBaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETp, COOOIIAIOIINECS
cocy/ibl, OapoMeTp, phlvyar, MOABM)KHBIN W HETOABIKHBIN OJIOK,
HAaKJIOHHAs TIJIOCKOCTb;

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPON HA UX ONMUCAHUS (B TOM YHUCIIE:
MOAIINITHUKY, YCTPOWCTBO  BOJAOIIPOBOJA, THUIPABIMYECKUI
MIPECC, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeETp),
UCIIONIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBIICHUA U
Heo0XouMble (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
OPUBOJUTH NpPUMEPHl (HAXOAUTh HH(OpPMALMIO O IpHUMEpax)
INPAKTUYECKOIO  UCIHOJB30BaHUS  (U3MUECKUX  3HAHUH B
MOBCETHEBHON KHM3HU JUIA oOOecreueHus: Oe30MacHOCTH Tpu
oOpamieHu ¢ npuOoOpaMuM U TEXHHUYECKUMH YCTPOWCTBAMH,
COXPAaHEHHUS 3/I0pOBbS MU COOJIIOJICHUS HOPM HKOJIOIMYECKOIO
IIOBEJICHUS B OKPY’KaIOIIEH Cpefe;

OCYIIECTBIISITH OTOOP MCTOYHMKOB MHGpopMaiuu B MHTEpHETE B
COOTBETCTBUM C 3a/IaHHBIM IOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINXCA 3HAaHUM M MYTEM CPAaBHEHHs  Pa3JIMYHBIX



VMCTOYHHKOB  BBLACIATh HMH(POPMALIMIO, KOTOpas  SIBISIETCS
MIPOTUBOPEUYUBOMN HIIK MOXKET ObITh HETOCTOBEPHOM;
WCIIOJIB30BaTh MpPHU BBINOJHEHUH YYEOHBIX 3aJlaHUid HAyYHO--
MTOIYJISIPHYIO JIUTEPaATypy buznyecKoro COEpKAHMS,
CIIpaBOYHBIC MaTepualibl, pecypcbl cetu lHTepHeT, BiaxeTh
npuéMaMM  KOHCIIEKTUPOBAHMS  TEKCTa,  IpeoOpa3oBaHUs
uH(pOpMaLUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

co3gaBaTh COOCTBEHHbIE KpAaTKUE IMCbMEHHBIE M YCTHBIE
COOOIIEHUS HAa OCHOBE 2—3 HCTOYHUKOB UH(pOpMaLuu
(Gu3NYECKOTro CcoJep)KaHusl, B TOM 4YHUCIE MYyOJUYHO JeNaTh
KpaTKHUE€ COOOIIEHUsI O pe3ysibTaTaX IMPOEKTOB WM Y4eOHBIX
HCCIIEIOBAHNUM, IIPX 3TOM TI'PAMOTHO HCIIOJIB30BATh W3Yy4YEHHBIN
MOHATUMHBIM  anmapar  Kypca  (U3MKH,  COINPOBOXKIATh
BBICTYIUICHUE MPE3CHTAIIAEH;

OpU  BBIMNOJIHEHUM YYEOHBIX IIPOEKTOB U  MCCIEIOBAHUMN
pacnpenenartb O00s3aHHOCTH B TIpYIIE B COOTBETCTBHHU C
IIOCTABJICHHBIMM 33/1a4aMM, CJIEAWTh 3a BBIIIOJHEHUEM IUIAHA
JIEUCTBUI, aJIcKBaTHO OIICHWBAaTh COOCTBCHHBIM BKJIaJ B
NEATENIbHOCTh ~ TPYMNIBL,  BBICTpaWBaTh  KOMMYHHMKATHBHOE
B3aMMO/ICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K konny oOyueHus B 8 Kiacce mnpeaMeTHbIE pe3ylbTaThl Ha
0a30BOM  YpPOBHE JOJDKHBI  OTpaxarb  CHOPMHUPOBAHHOCTH Yy
0oOy4JaronmMxcsi yMEHUM:

HCIIOJB30BaTh MOHATHUS: Macca M pa3MeEpPbl MOJIEKYJI, TEIJIOBOE
JIBIKEHUE ATOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUSI BEILIECTBA,
KpUCTAJUIMUYECKUE U aMOp(HBIE Tela, HACHIIICHHBIA U
HCHACBIILICHHBIA Map, BIAXHOCTh BO3AyXa, TEMIIEpaTypa,
BHYTPEHHSISI DHEPrus, TEIJIOBOM JBUTATENb, JJIEMEHTAPHBII
ANEKTPUYECKUN 3apsii, SJIEKTPUUYECKOE I0J€, MPOBOJAHUKH H
IUAIEKTPUKH, TOCTOSIHHBIA JJIEKTPUYECKUH TOK, MarHUTHOE
T0JIE;

paznuuath SABJICHUS (TEIUIOBOE pacUIMpeHUE U CXKaTHe,
Terionepeaaya, TEIJIOBOE paBHOBECHE, CMaurBaHUE,
KalWUSIPHBIE SBJICHUS, UCIApEHHUE, KOHJCHCAlWs, IJIABJICHHE,
Kpuctaummszanus (OTBEpAECBaHUE), KHUIIEHUE, TeIIonepeaaya
(TEenI0MpPOBOHOCTh, KOHBEKIIUSI, U3TYYEHUE), DIICKTPU3ALIUS TEII,
B3aMMOJECHUCTBUE 3aps0B, JECUCTBHUS DJIEKTPUYECKOTO TOKA,
KOpPOTKOE€ 3aMbIKaHUE, B3aWMOJICHCTBUE MArHHUTOB, JCHCTBUE



MarHuTHOTO TOJisi Ha MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAs
WMHJIYKIIMS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBICHUE HU3YYEHHBIX (PU3MUYECKHUX SBJICHUMN B
OKpYXalollleM MHpEe, B TOM uyucie (GU3HUECKUE SIBICHUSA B
MPUPOJIC: TOBEPXHOCTHOE HATSXKEHUE U KANUJUISIPHBIC SIBJICHUS B
NpUpOAE, KpUCTAUIBI B  mpupoae, usiydyenue ComHua,
3aMep3aHrue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI,
TyMaHa, HWHes, CHera, JJICKTpUYECKHE SIBICHHUS B aTmocdepe,
ANEKTPUYECTBO KUBBIX OpPraHW3MOB, MAarHUTHOE TOJIE€ 3EeMIIH,
Aperi¢ MOM0COB, POJIb MATHUTHOTO TIOJS JJIsl )KU3HU Ha 3emiie,
MOJISIPHOE CHUSTHUE, TTPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a]auy
B y4eOHyIO, BBIJCIATH CYIICCTBEHHBIE CBOWCTBa (MpPU3HAKU)
(bu3HYEeCKUX SBJICHUM;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA TeN M (PU3UUYECKHUE SBIICHUS,
UCTIONB3Yysl (M3MYECKUE BEIUYHMHBI (TeMIlepaTypa, BHYTPECHHsIS
SHEPrusi, KOJUYECTBO TEIUIOTHI, yJEJbHAas TEIIOEMKOCTh
BEILECTBA, YJElbHAs TEIJIOTA IUIABJICHMS, yJENbHas TEIUloTa
napooOpa3oBaHus, yAeNbHAs TEIJIOTa CropaHus TOIUIMBA,
KO(QPUIIMEHT TOJIE3HOTO  JEHCTBUS  TEIUIOBOW  MAIIIMHBI,
OTHOCHUTENbHAS BIAXKHOCTh BO3/1yXa, AIEKTPUUECKUN 3apsij, cuia
TOKa, DJICKTPUUYECKOE HAMPSHKEHUE, COMTPOTUBIICHNUE MPOBOJIHUKA,
YAETBbHOE COMPOTHUBICHUE BEIIECTBA, paboTa MU MOIIHOCTH
AIIEKTPUYECKOT0 TOKA), MPU OMHCAHUM TMPABUIBHO TPAKTOBATh
(U3UYECKUN CMBICT HCIONb3YEMBbIX BEIMYHMH, 0003HAYEHUS U
CAVHUIBI  (PU3WYECKUX  BEJIWYUH, HAXOAUTh  (HopMyIbI,
CBS3BIBAIONINE JAHHYIO (U3HYCCKYI0 BEIMYHHY C JAPYTHUMHU
BEIIMUUHAMH, CTPOUTH TpapUKU M3YYCHHBIX 3aBUCUMOCTEHN
(U3UYECKUX BEIIMYNH;

XapaKkTepu30BaTh CBOWMCTBA Tel, (U3WYECKUE SBICHUS U
MPOIIECCHI, HCMOJB3Yysl OCHOBHBIE IOJOKEHUS MOJICKYJISIPHO-
-KUHETUYECKOM  TEOpUM  CTPOCHHUSI  BEIIECTBA,  IPUHIIUI
CyHepHo3ulMk TMoJied (Ha KayeCTBEHHOM YpOBHE), 3aKOH
COXpaHEeHHMsl 3apsiia, 3akoH OMa g y4yacTKa UENH, 3aKOH
Jxoyns—JleHua, 3aK0OH COXpaHEHHUs] SHEPrUU, IPU 3TOM JaBaTh
CIIOBECHYIO  (OpPMYIHMpPOBKY 3aKOHa H  3allUCHIBaTh  €r0
MaTeMaTUYECKOE BHIPAXKEHUE;



OOBSCHATh (PU3NUYECKUE MPOLIECCHl U CBOICTBA TE€JI, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMii IPAKTUKO-OPUEHTHPOBAHHOIO
XapaKTepa: BBISBISATh NPUYUHHO-CIIEICTBEHHBIE CBA3U, CTPOUTH
oObsicHeHHEe W3 1—2 Joruyeckux MAroB ¢ omopoil Ha 1-2
U3YYECHHBIX CBOHCTBAa (PU3WYECKUX SBJICHUH, (PUINUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarb pacyéTHeIe 3a7a4u B 2—3 AEUCTBUSA, UCIIOJIb3YsI 3aKOHBI U
dbopMyIbl, CBS3BIBarOMINE (HU3MUECKHE BEIMYMHBI: Ha OCHOBE
aHajnu3a yCJIOBHSA 3aJa4d 3alMChIBaThb KpaTKOE YCIIOBHE,
BBISIBJISITh HEJOCTATOK JIAaHHBIX JUISl PELICHUs 3aJaul, BHIOMpPATh
3aKOHBI U (POPMYJIBI, HEOOXOIMMBIE AJIs €€ pelIeHMs], TPOBOIUTh
pacuéThl M CpaBHUBATh IMOJYYCHHOE 3HAueHHE (QPU3UIECKOU
BEJIMYMHBI C U3BECTHBIMU TaHHBIMU;

pacmno3HaBaTh MPoOIEMbl, KOTOPHIE MOXKHO PEIIUTH MPH TOMOIIN
(Gu3NYECKUX METOJOB, WCIOJb3Ysl OIHMCAaHHE MCCIEI0BaHus,
BBIJICIIATH IIPOBEPSEMOE IIPEATIOIO0KEHHUE, OLICHUBATh
IIPAaBWJIBHOCTh IOPSJKA IIPOBEICHUS WCCIENOBaHUA, JENaTh
BBIBO/JIBI;

MIPOBOJIUTH OMBITHI MO HAOJIOACHHUIO (PU3UYECKUX SBICHHUA WU
(¢u3nyecKuX CBOWCTB TeN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTh
JaBJIEHUs BO3AyXa OT €ro o0Obéma, TemmepaTypbl, CKOPOCTU
IIPOIIECCA OCTBHIBAHUS W HArpeBaHUs IPU M3IyYEHUM OT IBETA
u3llydaome  (moryionjarouieil)  MOBEPXHOCTH,  CKOPOCTh
WCIIAPEHUsI BOJBI OT TEMIIEpATypbl XUIAKOCTU W IUIOLIAAH €€
IIOBEPXHOCTH,  DJJIEKTpU3alUsl TeJI WU B3aUMOJCHCTBHUE
ANEKTPUYECKUX  3apsAOB,  B3aMMOJCHCTBHE  ITOCTOSIHHBIX
MarHuTOB, BH3yaJlu3alldsi MAarHUTHBIX TIOJE€H IOCTOSTHHBIX
MarHuTOB, JAEMCTBUS MArHUTHOTO IOJS HA MPOBOJHHUK C TOKOM,
CBOMCTBAa  JJIGKTPOMAarHuTa, CBOWCTBA  3JIEKTPOJBHUIaTENSA
IIOCTOSIHHOI'O TOKA): (dbopMynupoBaTh IIPOBEPSIEMBIE
NPEIOJIOKEHNs, COOMpaTh YCTAaHOBKY U3 IPEUIOKEHHOIO
0o0Opy/lOBaHUs, OIKCHIBATh XOJ OMbITa H (POPMYIHUPOBATH
BBIBO/JIBI;

BBIIIOJIHATH IIPSIMBIE M3MEPEHMSI TEMIIEpATypbl, OTHOCUTEIBHON
BJIIAXHOCTH  BO3AyXa, CHJIBl  TOKAa,  HalmpsOKEHUA  C
UCIIOJIb30BAHUEM  AHAJOrOBBIX  MPUOOPOB W JATYUKOB
(bu3NYECKUX BEIWYMH, CPaBHUBATH PE3yJIbTATHl H3MEPEHHH C
y4€TOM 3a/laHHOM aOCOJIIOTHOM MOTPEIIHOCTH;



IIPpOBOAHUTL HCCICAOBAHNC 3aBHCUMOCTHU OIIHOP'I (bI/I?)I/ILIGCKOI‘/’I
BCJIMYMHBI OT HPYFOﬁ C HCIIOJIB30BAHUCM IIPAMBIX H3M€p€HHﬁ
(3aBI/ICI/IMOCTB COIIPOTUBJICHUA IMPOBOJHHMKA OT Cro AJIWHBI,
ImIomaan IIOICpCYHOIro CCUYCHUSA M YACIBHOI'O COIIPOTHUBIICHUSA
BCIICCTBA ITPOBOJHHMKA, CHJIbI TOKA, HAYIICIO 4YCPC3 IIPOBOIHUK,

oT HaIpsKEHUS Ha MIPOBOJHUKE, UCCIIEJOBAHUE
MOCJIEA0BATEIBLHOIO U NapajuieIbHOTO COEAVHEHUI
MPOBOJAHUKOB):  TUIAHUPOBATh  HCCIEIOBAaHUE,  COOUPATH

YCTaHOBKY M BBIMIOJIHATH U3MEPEHHs, CIENys MPEeIOKCHHOMY
I1aHy, (PUKCUpPOBATh PE3yJIbTAaThl MOJYyYEHHOW 3aBUCHUMOCTH B
BUJe TaOIML U rpauKoB, JeJaTb BBIBOABI IO pe3yibTaTaM
HCCIICIOBAHUS,;

MPOBOANTh KOCBEHHBIE HW3MEpPEHUS (U3MUECKUX BEIHMYUH
(ynenpHas TEMI0EMKOCTh BEIIIECTBA, COIIPOTUBIICHHE
IPOBOAHMKA, paboTa M MOIIHOCTh 3JEKTPUUECKOIO TOKA):
IUIAHUPOBAaTh ~ M3MEPEHMs, COOMpaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIeaysl MPEeAIOKEHHON WHCTPYKUWHU, U BBIYUCIATH
3HaYeHHUE BEITUYHHBI;

coOMIoaTh TMpaBWiIa TEXHUKA O€30MacHOCTH Tpu padore ¢
1a60paTOPHBIM 000PYAOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX MPHUOOPOB U
TEXHUUYECKUX YCTPOUCTB C OTIOPOM HA UX OMHUCAHUS (B TOM YHUCIIE:
CHUCTeMa OTOIUICHHS JOMOB, THTPOMETp, TapoBas TypOuHa,
aMIepMeTp, BOJBTMETP, CUETYMK JJIEKTPUUYECKOW SHEpruu,
AJIEKTPOOCBETUTEINILHBIE npuoopHl, HarpeBaTesIbHbIE
ANIEKTPONPUOOPH! (IPUMEPBI), FNEKTPUUYECKUE MPEAOXPAHUTEINH,
AIIEKTPOMArHUT,  JJCKTPOABUTATEIh  IMOCTOSHHOTO  TOKa),
UCIIONIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBIICHUA U
HeoOXouMble (PU3HUECKHUE 3aKOHOMEPHOCTH;

pacrno3HaBaTb ~ IPOCThIE  TEXHUYECKHUE  YCTpOilcTBa U
M3MEpUTEIIbHBIE MPUOOPHI IO CXEMaM U CXEMaTUYHBIM PUCYHKaM
(KUIKOCTHBI TEPMOMETP, TEPMOC, MCHUXPOMETP, TUTPOMETP,
JBUTATENh BHYTPEHHETO CrOpaHMs, OJJIEKTPOCKON, pEeocTar),
COCTaBJISITh CXEMbI NMEKTPUUYECKUX IIENEeH C MOCe10BaTENbHBIM
U MapajielbHbIM COSIUHEHUEM AJIEMEHTOB, pa3inyas yCIOBHbIE
0003HAYECHHUS HIEMEHTOB JIEKTPHUYECKUX IIETIeH;

NPUBOIUTH TpPHUMEPHl (HAXOAWUTh HH(OpPMALMIO O TpUMEpax)
NPAKTUYECKOIO  MCMONb30BaHUS  (PU3MUECKMX  3HAHUM B



MOBCCIHEBHON KM3HU JUIA OOCCIeUeHUs] OC30MacHOCTH TIpH
oOpalieHuu ¢ mpudbopaMH W TEXHUYECCKHMMH YCTPOWCTBAMHU,
COXPAaHEHHUS 3JIOPOBbS M COOJIIOJICHUS HOPM DKOJOTHYECKOTO
MOBEJICHUSI B OKPY>KaIOIIeH cpene;

OCYIIECTBIISATh TIOUCK MH(MOpMAIHK (HU3HUECKOTO COJEPKaHUsS B
WuTepHeTe, Ha OCHOBE MMEIOIIUXCS 3HAHUKA U MMyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX UICTOYHHKOB BBIICIATH HH(POPMAIUIO, KOTOpas
SIBJIICTCS TIPOTUBOPEYMBON HITH MOYKET OBITh HEIOCTOBEPHOI;
UCIIONIb30BaTh IPHU BBHITIOJHEHUHM Y4YEOHBIX 3aJaHUN Hay4dHO-
-MIONYJIAPHYIO  JIATEPATypy  (PU3NYECKOro  COJEpIKaHus,
CIpaBOYHBIC MaTepUalbl, pecypchl ceth VHTepHeT, BiIaJeTh
npuéMaMH  KOHCIIEKTUPOBAaHHMS  TEKCTa,  IPeoOpa3oBaHUs
nH(pOpPMaIIUY U3 OJTHOW 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHBIC TIMCHbMCHHBIE M KpaTKUE YCTHBIC
coolmieHus, 00001ast ”HPOPMAIIUIO U3 HECKOJIBKUX UCTOUHUKOB
(GU3MYECKOTO  COACpXKaHUS, B TOM  YHCIEC  ITyOJUIHO
MPEJICTABIATh Pe3y/IbTaThl MPOSKTHON HIIM HCCIICIOBATEIIBCKOM
JCSITEILHOCTH, TIPU ATOM TPAaMOTHO HCIIOJIh30BaTh H3yYCHHBIN
NMOHSATHMHBIN  ammapar  Kypca  (U3WKH,  CONMPOBOXKIATH
BBICTYIUICHHE TTPE3CHTAIIHNCIH;

IPH  BBIMOJHCHHH YYCOHBIX TIPOSKTOB W MCCIIEAOBAHUN
(U3HYECKUX TPOIIECCOB PacIpeCNIATh 00SI3aHHOCTH B TPYIIIE B
COOTBETCTBHMH C TIOCTAaBIICHHBIMH 33JladaMH, CJICIUTh 3a
BEITIOJTHCHWEM IUIaHA JICWCTBUH W KOPPEKTHPOBATh  €TO0,
aJICKBaTHO OIICHUBAaTh COOCTBEHHBIN BKJIAJ B JIEATEIHHOCTH
IPYNIbBI, BBICTPAMBaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE,
MPOSIBIISAS TOTOBHOCTD pa3peniaTh KOH(IUKTHL.

K konny oOyueHus B 9 KJjacce NIpeIMETHbIE pe3ylbTaThl Ha
0a30BOM  YpPOBHE  JOJDKHBI  OTpaxarb  C(HOPMHUPOBAHHOCTb Yy
0oOy4Jaronmxcsi yMEHUM:

WCITOJIB30BaTh TOHATHS: CUCTEMA OTCUETa, MaTEepHAIbHAS TOYKA,
TPACKTOPHS, OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBIKCHUS,
nedopmarus (ympyras, riacTU4eckas), TpEHUE,
[EHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3KH,
HEHTP TSKECTH, aOCOMIOTHO TBEPAOE TENO, IEHTP TIHKECTU
TBEPIOTO TENNa, pABHOBECHE, MEXAaHMYECKUE KOJICOAHMS U BOJTHBI,
3BYK, MH(Pa3BYK U YIbTPa3BYK, OSJEKTPOMArHUTHBIC BOJIHBI,
[IKaja JJICKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTb W



JaTbHO30PKOCTh, CIIEKTPBI UCIYCKAHUS M TOTJIOMIEHUS, anbda-,
OeTa- ¥ raMMa-u3Iy4CHHs], U30TOIIbI, sIepHas SHEPTeTHKA;
paznuyaTh  SBI€HUS ~ (PaBHOMEpPHOE U  HEPABHOMEPHOE
MPSAMOJIMHEMHOE JBUKEHUE, PAaBHOYCKOPEHHOE MNPSIMOJIMHEWHOE
IBU)KEHHE, CBOOOJHOE MaJIeHUE Tel, PABHOMEPHOE JIBUKEHUE 110
OKPYXHOCTH, B3aUMOJEWUCTBUE TE€J, PEAKTUBHOE JBWXXCHHE,
KojeOaTeIbHOE  JIBIDKEHUE (3aTyXarolUlMe U BBIHYXKJCHHbBIC
KoJIeOaHMs1), pE30HAHC, BOJIHOBOE JIBH)KEHHE, OTPaKEHUE 3BYKA,
MPSAMOJIMHEMHOE PACTIPOCTPAHEHHUE, OTPAKEHUE U MPEIOMIICHUE
CBETa, IIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3JIOKEHUE
0enoro cBera B CHEKTP M CJOXKEHHUE CIEKTPAIbHBIX IIBETOB,
TUCTIEPCUS CBETa, €CTECTBEHHAas PaaNOAKTUBHOCTD,
BO3HMKHOBEHHUE JIMHENYATOr0 CIEKTPa U3IyUYEHUs) [0 OMHCAHUIO
UX  XapakTEepHbIX CBOMCTB M Ha  OCHOBE  OIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SIBJICHHUE;

pacrno3HaBaTh MPOSBICHUE WU3YUYEHHBIX (DU3MUECKHUX SIBJICHUNA B
OKpy)XarolieM wmupe (B TOM uwucie (U3NYECKUE SIBICHUA B
NpUPOJE: MPUIUBBI U OTJIUBBI, ABWXKEeHUE IaHeT CoOJIHEYHOMN
CUCTEMBI,  pPEAKTUBHOE  JBWKEHUE  JKUBBIX  OpPraHU3MOB,
BOCIIPUSITHE 3BYKOB KUBOTHBIMH, 3€MJIETPACEHHUE, CEHCMHUUYECKUE
BOJIHBI, IlyHAMH, 3X0, [IBETA TE€JI, ONTUYECKHE SIBJICHUS B IIPUPOJIE,
Ononornueckoe JCHCTBHE BUIAMUMOIO, YIbTPA(UOIECTOBOTO H
PEHTTEHOBCKOTO M3IyYCHHI, ECTECTBEHHBIN paHOAKTHBHBINA (POH,
KOCMHYECKHE JIy4d, PaAUOAKTUBHOE W3JIyYCHUE MPUPOIHBIX
MUHEPAJIOB, IEUCTBUE PAJTHOAKTUBHBIX W3JIy4YEHUN Ha OpraHU3M
YesloBeKa), IpPU 3TOM IEPEBOJUTH IPAKTUYECKYIO 3aJady B
y4eOHYyI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpPU3HAKK)
(bu3nYeCKUX SIBICHUH;

ONUCHIBATh WU3YUYCHHBIC CBOMCTBA Tl U (PU3NYECKUE SBIICHUS,
UCIIONB3YSl (PU3MYECKHE BEIMYUHBI (CPEAHsSsI U MIHOBEHHas
CKOpPOCThb Tela IpU HEPABHOMEPHOM JIBH)KEHUH, YCKOPEHHE,
NepeMeNIeHre, MyTh, YrjioBas CKOPOCTh, CWJa TPEHUS, CHUJIa
YOPYTOCTH, CHJIA TSIKECTH, YCKOPEHHE CBOOOIHOTO IMa/IEHHUs, BEC
TeNa, UMIIYJbC TeJla, UMITYJIbC CHJIbI, MEXaHHWYecKas padora u
MOIIIHOCTh, TNOTEHLMAJIbHAs JHEPrus Tena, IOAHATOrO Hal
MOBEPXHOCTBIO  3€MJIM, NOTEHIMAJIbHAS OJHEPrusl  CKaToOh
NPYKUHBI, KHHETHYECKash »JHEpPrus, TIOJHAs1 MEXaHH4YecKas
SHEprusi, MepHUoJ U YacToTa KojeOaHuW, [JIMHA BOJIHBI,



IPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb
MPEJIOMJIEHUSI CPEJbl), IPU ONUCAHWU NPABUIBHO TPAKTOBATh
(¢u3nyecKnil CMBICII MCIOJNb3YyEMbIX BEIMYMH, OOO3HAYEHUS U
€IMHULIBI  (U3MYECKUX  BEIUYMH, HAXOAUTh  (POpMyIIbI,
CBSI3BIBAIOIIME JIAaHHYIO (U3NYECKYI0 BEIUYUHY C JAPYTUMHU
BEJIMUYMHAMH, CTPOUTHh TpaUKM H3YYECHHBIX 3aBUCUMOCTEMN
(M3UYECKUX BEIMYNH;

XapaKkTepu30BaTh CBOMCTBa Tei, (UIMYECKUE SBICHUS U
MPOLIECCHI, HCIOJIb3Ysl 3aKOH COXPAHEHWs HHEPruu, 3aKOH
BCEMHUPHOI'O TATOTEHUS, IPUHLMI CYIIEPIIO3UIIMHA CHJI, TPUHIUIT
oTHocuTenbHOCTH  [ammiied, 3akoHsl  HpOTOHa,  3aKkoH
COXpPaHEHUs UMITYJIbCAa, 3aKOHbl OTPAKEHUS U IPETIOMIICHUS
CBETa, 3aKOHbI COXPAHEHUs 3apsJI0BOIO U MAacCCOBOT0O YMCEI MPU
AIEPHBIX  pEeaKUUsiX, MpH  3TOM  JaBaTh  CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa M 3alUChIBATh €ro MaTeMaTH4eCKOoe
BBIPAKEHUE;

OOBSCHATH (PU3UYECKUE MPOIIECCHl U CBOICTBA TEJ, B TOM YHCIIE
M B KOHTEKCT€ CHUTyallMii IPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBISIBISATh NPUUYUHHO--CIIEICTBEHHBIE CBA3HU, CTPOUTH
oOBbsicCHEeHHEe W3 2-3 JOTMYECKHX IIaroB ¢ omopoil Ha 2-3
U3YYECHHBIX CBOHCTBAa (PU3WYECKUX SBJICHUH, (PUINUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemarb pacyéTHble 3a7auyd (ONUpAroLIMecs Ha CHCTeMy H3 23
YpaBHEHHUH), HCIOJIb3Ys 3aKOHBI M (POPMYJbl, CBS3BIBAIOLINE
¢u3nueckue BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3a/layd
3alMCBIBATh KPATKOE YCJIOBHUE, BBIABISITH HEIOCTAIOIIUE WU
M30BITOYHBIE JIaHHBIC, BBIOMpATh 3aKOHBI H  (HOPMYIHI,
HEOOXOAMMBIE UIsl pEelIeHUs], TPOBOJUTh PACUETHI U OLIEHUBAThH
PEATMCTUYHOCTB MTOJIyYEHHOT 0 3HAUEHUS PU3NUECKON BEITMUUHBL
pacrno3HaBaTh IpoOJIEMbl, KOTOPbIE MOXHO PELIUTh IPU MOMOILIU
(¢u3NYECKUX METOJIOB, HCIOJb3ysl OIMCAaHUE HCCIEI0BaHUS,
BBIJICIIATh IPOBEPSIEMOE IPEATNOI0KEHNUE, OLICHUBATh
MPaBWIBHOCTh MOPSAJKAa MPOBEACHUS MCCIEIOBaHUs, [€1aTh
BBIBO/Ibl, UHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHHUI U OIBITOB;
IPOBOAMTH OMBITHl MO HAONIONEHUIO (PU3MUYECKUX SIBICHUU WU
(bu3nyecKnx CBOMCTB TeN (M3ydeHue BTOPOro 3akoHa HproToHa,
3aKOHA COXpaHEHMs SHEPTUHU, 3aBUCUMOCTh Teproaa KojJebaHui
IIPY’KUHHOT'O MasATHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI



M HE3aBUCHUMOCTh OT AaMIUIUTYIbl MalbIX  KOJICOaHHIH,
NPSIMOJIMHEHOE PACIIPOCTPAHEHHE CBETA, PA3IOKEHHE OEIoro
CBETa B CIEKTpP, U3YYEHHE CBOWCTB H300paK€HHUs B IUIOCKOM
3epKaje U CBOMCTB H300pa)K€HHUs MpeaMera B coOuparolen
JUH3E, HAOMIOJEHUE CIUIOMIHBIX M JIMHEWYaThIX CIEKTPOB
U3JIyYEHHS):  CAMOCTOSITEIbHO  COOMpaTh  yCTaHOBKY W3
M30BITOYHOTO Habopa 000PYIOBaHMWS, OMUCHIBATH XOJ OIBITA U
€ro pe3yJbTaThbl, POPMYITHPOBATH BHIBOIBI;

IPOBOAUTH IMPU HEOOXOIUMOCTH CEPHUIO MPSAMBIX H3MEPEHMI,
ompejensis  CpeJHee  3HAYeHUE  U3MEpPSEeMONl  BEJIMUYHMHBI
(boxycHOE paccTossHME coOmparomel JIMH3BI), 00OCHOBBIBATH
BBIOOD crtocoba u3mMepeHus (M3MEepUTENHFHOTO MPUO0opPa);
MPOBOANTD UCCIEIOBAHUE 3aBUCUMOCTEN (DU3NUECKHUX BEIHYUH C
MCIIONb30BaHUEM TPSAMBIX H3MEPEHUH (3aBHCHMOCTh MYTH OT
BPEMEHH IpU PaBHOYCKOPEHHOM JBMXEHHM O€3 HaudaabHOU
CKOPOCTH, IepHoja KojJeOaHWi MaTeMaTHUeCKOro MasiTHUKAa OT
JUIMHBI HUTH, 3aBUCUMOCTH yTIJla OTPaXCHHsI CBETa OT yrIJa
NaJeHUs M yria MpeoOMIICHUSI OT yria MaJeHUs): TIAHUPOBAThH
UCCIIEIOBAaHNE,  CAMOCTOSITETbHO  COOMpaTh  YCTaHOBKY,
(bUKCUPOBATH pe3yNbTaThl MOJTy4YE€HHOM 3aBUCUMOCTH
(¢u3MYeCKUX BEJIMYMH B BHJAE Ta0nui u rpaduKoB, JenaTh
BBIBO/JIBI 110 pe3yJIbTaTaM MCCIIECIOBAHMS;

MPOBOANTh KOCBEHHBIE HW3MEpPEHUS (U3MUECKUX BEIMYHUH
(cpeaHsist CKOPOCTb M YCKOPEHHE Tela MPH PaBHOYCKOPEHHOM
IBW)KEHUH, YCKOPEHHE CBOOOJHOrO MaJeHUs, KECTKOCTh
MPYXKUHBI, KOY(PPUIUEHT TPEHUS CKOJBKEHUS, MEXaHHYecKas
paboTa W MOIIHOCTh, dYacToTa U TEPHOJ  KoJebaHui
MaTEMaTHYECKOTO U MPYXUHHOTO MAasTHUKOB, ONTHYECKAasl CHIIa
coOuparomeid JHMH3bI, PaJUOAKTUBHBIN (OH): IUIAHUPOBATh
U3MEpPEHUs, COOUpaTh OSKCIEPUMEHTAIbHYI0 YCTaHOBKY U
BBINIOJHATh W3MEpPEHUs, CleAys NPeUIOKEHHOM HHCTPYKIIUH,
BBIUHCTISATh 3HAUYEHUE BEITUYHMHBI U aHATU3UPOBATH MOTyYEHHBIC
pPE3yJIbTATHI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPECHU;
coOnroaTh MpaBWiIa TEXHUKM O€30IacHOCTM Ipu padbore ¢
1a60paTOPHBIM 000PYAOBaHUEM;

pa3nuuaTh OCHOBHBIE TMPHU3HAKA HM3YyYEHHBIX (PU3UUECKHUX
MoJieTieil: MaTepuajbHas TOuYka, aOCONIIOTHO TBEPAOE Teo,



TOYCYHBI MCTOYHUK CBETA, JIy4d, TOHKAs JIMH3a, IUIAHETapHAs
MOJEb aTOMAa, HyKJIOHHAsI MOJEIb ATOMHOTO S71pa;
XapaKTePU30BaTh MPHUHITUIIBI TCUCTBHUS M3YYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONOPON HA X ONMHUCAHUA (B TOM YHUCIIE:
CIIUJIOMETpP, AATYMKUA TOJOKEHUS, PACCTOSHUS U YCKOPEHUS,
pakeTa, 3XOJOT, OYKH, MEpUcKor, (oroanmapar, ONTHUYECKUE
CBETOBOJIbI, CIEKTPOCKON, JIO3UMETp, Kamepa BuibcoHa),
UCIIONIb3Ysl 3HAHUSA O CBOMCTBAX (PU3MYECKUX SIBIICHUA U
HEO00XO0IUMbIC (PU3NUECKHE 3aKOHOMEPHOCTH;

HCIIOJB30BaTh CXEMbl U CXEMAaTUYHBIE PHCYHKH HW3YUYEHHBIX
TEXHUYECKUX  YCTPOMCTB, U3MEPUTEIHHBIX MNPUOOPOB U
TEXHOJIOTMUECKNX  TPOIECCOB  MNMPHU  PEHICHHH  y4eOHO--
MPAKTUYECKUX 33/a4, ONTHUYECKHE CXEMbl [JIs1 MOCTPOEHHUS
M300paKeHHUH B TNIOCKOM 3e€pKaJie U cOOMparomei JTMH3e;
MPUBOAUTH TPUMEPHl (HAXOAUTH HH(OpPMAIMIO O MpUMEpax)
MPaKTUYECKOTO0  MCMOJb30BaHMS  (U3MYECKUX  3HAHMM B
MOBCETHEBHON JKHM3HU JUIA oOecreueHus: Oe30MacHOCTH Tpu
oOpallleHUy ¢ TpUOOpaMu M TEXHUUYECKUMH YCTPOMCTBaMH,
COXPaHEHHUS 3J0POBbS M COOIOJICHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPY’KAIOLLEH Cpele;

OCYIIECTBJIATh MOUCK MH(GOPMAIIMU (PU3HUUECKOTO COJEP>KaHUS B
Nutepuere, caMocTosiTeIbHO (OPMYJIUPYST MOUCKOBBINA 3arpoc,
HAXOJWUTh MYTH ONPEAECIEHUS JOCTOBEPHOCTH MOJYYEHHOMN
uHpopManMu  HAa  OCHOBE  HMEIONIUXCS  3HAHUM U
JOTIOJIHUTENIbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TPHU BBHIMIOJIHEHUHM YYEOHBIX 3aJlaHU HAyIHO--
MOMYJISIPHY O JIUTEpPaATypy buznyecKoro COAEpKAHMS,
CIIPaBOYHBIE MAaTEpHalbl, pecypchl cetu HWHTepHeT, BIaaeTh
npuéMaMyd  KOHCIIEKTUPOBAHHUS  TEKCTa,  MPeoOpa3oBaHUs
uH(pOpMaIUU U3 OJTHON 3HAKOBOUM CHCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE MH(GOPMAIUU U3 HECKOJIBKUX MCTOUYHHUKOB (PU3UYECKOTO
COJIepKaHusl, MyOJUYHO TPEACTABISATh PE3yJbTaThl MPOEKTHOU
WA WCCIIENOBATEIbCKONU AEATEIIbHOCTH, IPU 3TOM TI'PAMOTHO
WCIIOJB30BaTh HM3YYEHHBIN MOHSATUHHBIN anmapar M3y4aeMoro
paznena (U3UMKHU U COMPOBOXKAATH BBICTYIUICHUE MPE3EHTAIUEN C
y4€TOM 0COOEHHOCTEN ayTUTOPUHU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Komuecrso 4acos Peanuzanus DJIeKTPOHHbIE
Ne HaumenoBaHue pa3aesioB u Konrtpo | Tpakrn BOCIIMTATEIHLHOI0 (uudposbie)
n/n TeM IPOrpaMMbl Beero ILHEBIE qecKne MOTEHLMAJIA YPOKA oOpa3zoBare/jibHbIE
paborbl | paGorer | (BUABIH dopmbl pecypcnl
AeSITeJIbHOCTH)
Pa3zpnen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAIOLIEro Mupa
PaGora B rpynmax,
1.1 ®dusuka - HayKa O PUpOJIE 2 WHTEJUIEKTyaJIbHbIC bubmorexa OK
' K PHPOA Y https://m.edsoo.ru/7f416194
UTPBL
WHTennekryaibHble bubnmoreka [JOK
1.2 Du3NYECKUE BETUYNHBI 2 1 ¥ nommoreka L
WTPHIL. https://m.edsoo.ru/7f416194
EcTtecTBeHHOHAy4YHBII METOA Bbu6mmorexa LIOK
1.3 2 1 Pabora B mapax.
O3HAHUS p https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Paznen 2. [lepBoHaya/ibHbIE CBe/IeHUSI 0 CTPOCHHH BellleCTBa
Pabota B rpymmax,
2.1 Crtpoenue BemiecTna 1 WHTEJUICKTyaIbHbIE bubmmorexa [IOK
' p - Y https://m.edsoo.ru/7f416194
UTPBL
29 JIBr>KeHre U B3aUMO/ICHCTBUE ) 1 NurennexryaibHbie bubnmoreka [IOK

qacTull BEICCTBa

UTPBI.

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

3 ArperaTHble COCTOSHUS ) PaboTa B Hana bubnmnoreka [IOK
. Ta B Mapax.
BEIICCTBA P https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Paznen 3. /IBuskeHue ¥ B3anMojielicTBHeE Tel

bubmorexa [IOK
3.1 M 3 Pao .
CXaHMHCCKOE ABIKCHUC aboTa B rapax https://m.edsoo.ru/7f416194
PaGora B rpynmax,
32 HNuepuus, Macca, IOTHOCTH 4 HHTEIUIEKTYaIbHbIE bubmorexa HOK
: prs, > y https://m.edsoo.ru/7f416194
UTPBL
WuTennexryanbHbie bu6nuoreka LIOK
33 Cuma. B 14
Hi1a. BHABL CHII WTPHIL. https://m.eds00.1ru/7f416194
Wroro no pazneny 21

Paznen 4. laBjienune TBEPABIX TeJl, ;KUAKOCTEN U

rasoB

Jasnenwue. llepenaua

bubmmorexa [JOK

4.1 aBJICHHS TBEPILIMH TEIIAMH, 3 Pao .
g P abota B rpyriax https://m.edsoo.ru/7f416194
JKHIKOCTSIMHM U Ta3aMu
PaGora B rpynmax,
4.2 JlaBiieHUE )KUAKOCTH 5 WHTEJUIEKTyaJIbHbIC bubmorexa OK
) a Y https://m.edsoo.ru/7f416194
WTPHI.
HNHTennexTyanbHbIC b K
4.3 ATMOcCdepHOe aBIeHNE 6 Y nommorexa [10

UTPBL

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

44 Hel‘/‘ICTBIiI.e JKMJKOCTH M ra3a Ha 7 | 3 PaGoTa B mapax. bubmorexa [IOK
MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazpeny 21
Pa3nea 5. PaGoTa m MOIIHOCTB. DHeprus
5.1 Pabota u MoImHOCTH 3 1 Pabora B rpymmax. bubamorexa LOK

https://m.edsoo.ru/7f416194

Pabota B rpymmax,

52 ITpocThle MEXaHN3MBI 5 1 HHTEJUICKTYyaIbHbIC Bubmaorexa ITOK
' p y https://m.edsoo.ru/7f416194
WTPHIL.
NurennexryaibHbie bubnmoreka [JOK
53 M 4 1 1
CXAITCCRAT FHEPTIE WTPBL https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO HACOB

I10 ITPOIT'PAMME 68 3 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KosmnuecTBo yacos Peanuzanms JIEKTPOHHbIE
Ne HaumenoBaHue pa3ie/ioB u Kontpo IpakTn BOCIIMTATEJIbHOIO (uudposbie)
n/n TEM MMPOrpaMMbl Bcecero JbHBIE yecKue MOTEHIIUAJAa YPOKaA 06p330BaTeJIbHI>Ie
pa6oThl | padoThI (BuabI 1 GopmMbl pecypchbl
JAesITeJIbHOCTH)
Pa3zgen 1. TentoBble siBJIeHUSA
11 Crpoenue u cBolicTBa 7 HNuremnekryanbHble bubnuoreka [JOK
' BEIIIECCTBA UTPBIL. https://m.edsoo.ru/7f4181ce
bu6mmotexa [IOK
1.2 TeruioBbie MPOIIECCHI 21 1 5 Pabota B mapax.
pott P https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasjen 2. JaekTpryecKue U MATHUTHbIE SIBJIEHUS
DIIEKTpUYECKUE 3aPSbL.
21 3a ;DKI;HHHG Tenai jx 7 | HurennexkryalbHbIe bubimoreka [IOK
' P N WTPBI. https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHE
[TocTOsIHHBIH 3JIEKTPUYECKUI bubnuorexa [JOK
22 20 1 7 Pa6 .
TOK abota b rapax https://m.edsoo.ru/7f4181ce
Pabora B rpynnax,
2.3 MaruuTtHsbI€ SIBIICHUS 6 1 1.5 MHTEJUICKTyaJIbHbIC bubmorexa OK
) ) 4 https://m.edsoo.ru/7f4181ce
UTPHI.
24 3 4 HNuremiekryanbHbie bubnuoreka [HIOK
. JEKTPOMarHuTHAas UH, ust
P AYEL WTPBI. https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

PesepBHOE Bpems

OBLIEE KOJIMYECTBO HACOB 10
I[TPOTPAMME

68

14.5




9 KJIACC

KosmuecTBo yacos Peanuzanust DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB U Kontpo Ipakru BOCIIUTATEJIbHOIO (uudposbie)
n/n TEM NPpOrpaMmabl Bcero JbHBIE yecKue MMOTEHIHAJIA YPOKA 06pa30BaTEJII>HLIe
paéoThl | padoThI (BuabI 1 popmbl pecypcbl
AeSITeJIbHOCTH)
Pazgen 1. Mexannueckue siBJIeHUSA
11 MexaHn4ecKoe JBUKEHHUE U 10 | NHurennexryanbHble bubnmoreka [IOK
' CIOCOOBI €T0 ONTUCAHUS HTPBL. https://m.edsoo.ru/7f41a4a6
bubmmorexa [JOK
1.2 B 7 20 1 3 Pao .
3aMMOJIEIICTBHUE TN aboTa B mapax hitps-//m.cdsoo.rw/7f4 adat
Pa6ora B rpynmax,
1.3 3aKOHBI COXpaHEHUS 10 3 HHTEIICKTYaIbHBIC Bubmaorexa IIOK
) p y https://m.edsoo.ru/7f41a4a6
WTPBIL.
Wroro no pazneny 40
Pazgen 2. Mexannueckue KoJ1e0aHUS U BOJTHBI
WuTennexryanbHble bu6mmorexa LIOK
2.1 M o 7 3
CXAHHHACCIIE KOJCOAMI HTPEL https://m.edsoo.ru/7f41a4a6
bubmmorexa [JOK
2.2 MexaHU4YeCcKHe BOIHEL. 3B 8 1 3 Pabora B mapax.
YK p https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15

Pa3znen 3. DjieKTpOMarHuTHOE 1MOJIE U

JICKTPOMArHUTHBIC¢ BOJIHBI

DNeKTPOMarHuTHOE MoJie U
AJIEKTPOMATrHUTHBIE BOJTHBI

3.1

6

HNHTtennexryanbHbie
WTPBI.

bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Wroro no paznemny 6
Pa3nen 4. CBeToBbIe ABJIeHUS
41 3aKOHBI paCIPOCTPAHECHUS 6 WNHurennekryaibHble bubnmoreka [JOK
’ cBeTa UTPBL https://m.edsoo.ru/7f41a4a6
JIuH3bl ¥ oniTHYECKHE bubnmoreka [JOK
4.2 6 Pa6 .
puOOopHI abota B rapax https://m.edsoo.ru/7f41a4a6
PaGora B rpynmax,
43 Paznoxxenune 6emoro cBera B 3 N — bubmorexa [IOK
’ CIIEKTP y https://m.edsoo.ru/7f41a4a6
UTPBL
Hroro no pazneny 15
Paznen S. KBanToBble siBJIeHUS
Hcnyckanue v oronieHue Bbu6mmorexa LIOK
5.1 4 Pa6 )
CBETa aTOMOM abota B Hapax https://m.edsoo.ru/7f41a4a6
Pab6ora B rpymmnax,
52 CrpoeHue aTOMHOTrO sA11pa 6 I/IHTCJ‘IJ‘IeKTpZJ'IHLHHe bubmmorera [IOK
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