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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (u3uke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJOXXEHUM M TpeOOBaHWUU K pe3ylibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTENbHON MPOrpPaMMBI, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanust yuedHoro npeamera «duzukay.

Copepxkanue mnporpaMmbl 1o (u3MKe HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU OOYYarOUIMXCs M OPraHU3aLlUI0 H3YyYEHHUS
¢u3nKn Ha NEATEIHHOCTHOM OCHOBEe. B mporpamMme mo (u3MKe yYUTBHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpeamera B peanuzainuu TtpedoBanniit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJabTaTaM O00yUEHHUs, a TAKKe
MEXXIIPEJIMETHBIE CBA3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHus.

[Iporpamma no ¢u3uke ycTaHaBIMBAET paclpeenieHrne yueOHOro Marepuana
1o rojgam o0yueHus (Mo Kjiaccam), MpejiaraeT MPUMEPHYIO MOCIeI0BATEIbHOCTh
U3Y4YEHHS] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOrO COJIEpKAHUSA U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € 1LEIbI0 OKa3aHUS METOIUYECKOU
MOMOIIIM YYUTENIO B CO3/IaHUU pabouelt mporpamMmbl 0 y4eOHOMY HPEIMETY.

duszuka SBISETCS  CHUCTEMOOOPa3ylOIIUM JJIsi  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIECCOB
W SBJICHUM, W3ydyaeMbIX XHUMHUEH, Ouosiorued, acTpoHoMued U ¢GU3UIECKON
reorpagued, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
OpeloCcTaBIseT HauOosee sCHble O00pa3lbpl MPUMEHEHHS Hay4dHOro METoJa
MO3HAHUS, TO €CTh CI1OCO0a MOIYYEHHs JOCTOBEPHBIX 3HAHUM O MUpE.

Onna W3 TNaBHBIX 3a/1ady (PU3MYECKOro OOpa3oBaHUSI B CTPYKType OOIIero
00pa3oBaHMsI COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOH TPaMOTHOCTU U
UHTEpECca K HayKe y 00ydarouuxcsl.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpPEAINOJAraeT OBJIaJCHUE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMU, XapaKTEPHU3YIOIIUMH €CTECTBEHHO-HAYYHYIO
rPaMOTHOCTb:

e HAY4YHO OOBSICHSTH SBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPHPETHUPOBATH  JIAHHBIE WU  HUCIOJb30BaTh  HAy4dHbIC
JTIOKa3aTEeNbCTBA JJIS MOTYYEHHS BEIBOOB.

[enu wusyueHuss (Pu3NKK HAa YpPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «duszuka» B
oOpa3oBaTelbHBIX oOpraHuzamusx Poccuiickoit ®Deneparuu, peamu3yOMUx
OCHOBHBIE  0011€00pa3oBaTeNbHbIE MPOTPaMMbl, YTBEPKAEHHOH pelICHUEM



Konnerun Munucrtepctsa npocsetienust Poccuiickoit deaeparuu (mpoToKoa OT 3
nekadps 2019 r. Ne [1K-4BH).
eaun nzyyenus GU3NKH:

NpHOOpETeHHEe HHTEpeca M CTPEeMJICHHS OOyJalomMXCsS K HayYHOMY
U3YYCHHIO MPUPOABI, PAa3BUTHE HUX HMHTEUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE NPEACTABIICHUA O HAYYHOM METOJIC IO3HAHUA U (POPMUPOBAHHUE
UCCIICIOBATEIBCKOTO OTHOMICHUS K OKPY KAIOIIUM SIBIICHUSAM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yiabTaTa H3ydeHHUs
OCHOB CTPOCHHMSI MaTepur U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMUpOBaHUE TPEICTABICHUNA O pOJM (U3UKH IS Pa3BUTHS JPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOT Ui,

pa3BUTHE  MPEACTaBICHHH O  BO3MOXKHBIX  cdepax  Oyaymiei
1po()eCCHOHATIBLHOM JEATEIBHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JaJbHEUTIIeMy O0yUEHHUIO B TOM HaIPaBJICHUH.

JlocTrkeHue 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOIO
o01iero oopazoBaHusl 00E€CIIEUNBAETCS PEILICHUEM CIIEAYIOIINX 3244

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX WU KBAHTOBBIX
SBJICHUSAX;

NpUOOpETeHHE YMEHUN OMUCHIBATH U OOBACHATH (U3MUECKHUE SIBICHUS C
MCIIOJIb30BAaHUEM NIOJTYYECHHBIX 3HAHU;

OCBOCHHE METOJIOB pELIEHUs NPOCTEHIIMX pacu€THBIX 3aJad ¢
UCIIOJIb30BaHUEM bu3nuecKux MOJIeTeH, TBOPUYECKUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

pa3BUTHE YMEHUN HAOII0AaTh MPUPOHBIC SIBICHUS U BHITIOIHATH OMBITHI,
nabopaTopHble  pabOTBl M SKCHEPHUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHpOpMaIel (PU3NUECKOro COACpKaHUS,
BKJItOUYasi THPOPMAIUIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKU, aHAIIU3 U
KPUTHUYECKOE OLICHUBaHUE UH(POPMALIHH;

3HAKOMCTBO €O c(epamu npodecCHoHaATBHON AesATEeNbHOCTH, CBA3aHHBIMU
C (U3MKOH, U COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBaHHBIMU Ha
JOCTHKEHUAX (PU3UUECKON HAYKH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoauTcs 238 dacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
kJacce — 68 JacoB (2 vaca B Hezento), B 9 kiacce — 102 yaca (3 yaca B Helemo).

[Ipennaraemslii B mporpaMMe no (u3Mke nepeyeHs JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHATENbHBIN XapaKkTep, YIYUTENb JeIaeT BHIOOP MPOBEACHHUS



7a00paTOpPHBIX PabOT M OIBITOB € YYETOM HMHAMBUIYAIbHBIX OCOOEHHOCTEH
00y4Jarommxcs, CIUCKa HKCIEPUMEHTAIBHBIX 3aJaHHM, MpelaraéMblXx B pamMKax
OCHOBHOT'0 TOCYZapCTBEHHOT'O 9K3aMeHa 10 (hU3HKE.



COILEPKAHUE OBYYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAIOIIEro Mupa.

O®usuka — Hayka o mnpupone. SBieHus npuponbl. PUUYECKUE SBIICHUA:
MEXaHNYECKHUE, TEIUIOBBIE, DJIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckne BenuuyuHBbL M3mepenue ¢usndeckux BenudyuH. Dusznueckue
npuOopsl. [Torpemnocts n3mepennit. MexayHapoaHas cucTemMa eIMHUII.

Kak ¢u3zuka u [pyrue €cTeCTBEHHblE HayKd H3Y4alOT MPUPOLY.
EcTtecTBeHHO-Hay4YHBI METOJ NO3HaHMs: HaOJIOJE€HUE, MOCTAaHOBKAa HAyYHOI'O
BONPOCA, BBIIBMJKEHHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE THIOTE3, OOBICHEHHE
HabogaeMoro apieHus. Onucanue GU3NUEeCKUX SBJICHUN C TOMOILIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHbBIEC, CBETOBbIC

SIBJICHUSL.
2. ®usnueckue npuOOPHI U NPOLEAYpa MPSIMbIX U3MEPEHUN aHAOTOBBIM U
U(GPOBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmpeneneHue UEHBI I€JIEHUS IIKaJIbl U3MEPUTEIBLHOTO IpUOOpa.
2. M3MepeHue pacCTOSHUMN.
3. M3mepenune o6bEéMa )KUIKOCTH U TBEPAOIO TeNaA.
4. OmnpeneneHue pa3sMepoB MAIbIX TEI.
5. W3mepenue temreparypsl NpU MOMOIIH >KMIKOCTHOTO TEPMOMETpa MU
JaTYUKA TEMIEPATYypPHI.

6. IIpoBenenue wmccienoBaHus IO MPOBEPKE TMIIOTE3bI: JAJIBHOCTH IOJETA
IIapuKa, MyIEHHOTO TOPU30HTAJIBHO, TeM OOJbIlle, YeM OOJbIlle BhICOTA
IyCKa.

Paspneu 2. IlepBoHayasibHbIe CBEACHHUSI 0 CTPOCHUH BeELIECTBA.

Crpoenue BemiecTBa: aToOMbl M MOJEKYJbl, HX pa3Mmepbl. OmbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxeHnne dactul BeniectBa. CBfA3b CKOPOCTH JBW)XKEHUS 4YacCTHI[ C
Temnepatypoil. bpoyHoBckoe nBuxenue, auddysus. BzaumonelicTBue yacTuil
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHHUE.

ArperaTHple COCTOSIHUS BEILIECTBA: CTPOCHMUE ra30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3auMocBs3b MEXIYy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHelX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHoCTH
arperaTHbIX COCTOSHUM BOJBI.

Hemoncmpauuu.

1. HaOmroneHne OpOyHOBCKOTO JBUKEHMUSL.



2. HaGmonenue nuddysun.
3. HaOmionenue ~ siBneHud,  OOBSACHAIOIIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnsie padbomost u onvimet.

1. OneHka JguaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BaHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TEIVIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUSI CUJI MOJIEKYJISIPHOT'O MPUTSIKEHUSL.
Paznea 3. /IBuskenue u B3aumMoaeicTBUE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM IBMKEHUHU. Pacuér mytu u
BPEMEHHU JIBUOKCHUSL.
SABneHne mHepuuu. 3aKOH WMHepUMH. B3anmoneicTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIE
00BbEMa BEIECTBA.
Cwiia kak XxapakTepucTuka B3aumozAeicTBus Ten. Cuia ynpyrocTd M 3aKOH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO IUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CUJIa
TskecTH. Crjia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnioxxenue
CWJI, HANPABJIIEHHBIX IT0 OJHOM IpsiMoM. PaBHomerncTByromas cuil. Cuiia TpeHUs.
TpeHue CKOIbKEHHS U TPEHHUE NOKOs. TpeHue B MPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOro ABUKEHUS Tella.
2. N3mepeHune cKkOpOCTH MPAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHUst HHEPIIMH.
4. HabmroneHue n3aMeHEeHUs! CKOPOCTHU MPHU B3aMMOJICUCTBHUH TEIl.
5. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TET.
6. Cno)keHue Cuil, HalpaBJIEHHBIX 10 OAHON IPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmpeneneHne CKOPOCTH PABHOMEPHOrO JABUKEHUS (IIApUKA B )KUIAKOCTH,
MOJIEJIA JIEKTPUUECKOTO aBTOMOOUIIA U TaK Jajiee).

2. Ompepenenue CpelHE CKOPOCTH CKOJNBXKEHHs Opycka WM IIapuKka IO
HaKJIOHHOM IJTIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnbITHI, JAEMOHCTPUPYIOLIHUE 3aBUCUMOCTb PACTSLKEHHS (Iedopmaiun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Paszneun 4. JlaBjieHne TBEPABIX TeJl, dKMIKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHbIIICHHUS U YBEIMUEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS Tra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMHM W razamu. 3akoH llackans. [IHeBmatruueckue
MallvHbl. 3aBUCUMOCTb JAaBJIEHUS >KUJIKOCTU OT riayOuHbl. ['mapocratnyeckuii
napajiokc. Coodiaromuecs cocynbl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emin. OmnbiT Toppuuennu. M3mepenne atmochepHOro
JaBJeHus. 3aBUCUMOCTh aTMOC(EPHOTO J1aBJIEHHUs OT BBICOTHI HAJ YPOBHEM MOPHI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )KUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomiaBanue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBieHUs )KUIKOCTBIO M Ta30M.

Coobmiaromuecs: COCyabl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAJKUBAIONICH CHUIIBI OT 00BEMa TMOTPYKEHHOW YacTh
TeNa U IJIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITATKUBAIOUIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

8. YCJOBHE IJIaBaHUS TeEJl: TUIABAHHUE WM MOTPYKEHHUE TEN B 3aBUCUMOCTHU

AN T o

™~

OT COOTHOIIEHUS IJIOTHOCTEMN TeNa U )KUIKOCTH.

Jlabopamopnuie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpyKEHHOMU B
YKUAJIKOCTh YaCTH Tea.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
NOTrPY>KEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBHITUIKABAIOIIEH CUJIbI, JEHCTBYIOIIEH HA TEJIO
B JKMJIKOCTH, OT MACCHhI TeJa.

4. OmnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHIIBI,
NEHCTBYIOIIEH Ha Telo B JKUAKOCTH, OT OOBbEMA NOrpy:KEHHOM B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKA U
ONPEIEIIEHUE €€ IPYy30MO0AbEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTh. JDHeEpPrusi.

MexaHnuueckas pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio

paBHOBecus pbiuara. [IpumeHeHue TmpaBWiIa paBHOBECHS pblUara K OJIOKY.



«3onoroe mnpaBwino» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. KuHermyeckas W IIOTEHUMAIbHAs JDHEPIHs.
[IpeBpaiienre 0THOrO BU1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM ABUKEHUU TeJa

10 TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs] MEXAHUYECKOW SHEPIUH.

8 KNIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIONOXEHUS MOJIEKYJISAPHO--KUHETUYECKOM TEOPUU CTPOECHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH.

Monenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUMN BEIIECTBA.
Kpucrannmmueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUNW MOJEKYISAPHO--KUHETUYECKOU TEOPUHU.
CmaunBaHM€e U KalWUISIPHBIE SIBJICHUS. TemIoBOe paclIMpEHUE U CKATHE.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JIBHXKEHUS
gacturl. Buyrpenuss osHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEPIHH:
TeIIonepenayda 17} COBEpILICHUE paboTHI. Buas TEIUIoNEepeaaUM:
TEIUIONPOBOIHOCTD, KOHBEKIIUsI, U3JIyYEHHUE.

KonuuecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BEHIECTBA. Te€mIOOOMEH U
TEIJIOBOE paBHOBecuEe. YpaBHeHUE TemioBoro Oamanca. [lmaBinenwe wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenune. Kunenume. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHUS OT aTMOC(hEepHOTO
JaBJICHUS.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeNIbHAS TEIUIOTa CTOPaHUSL.

[Tpunmuner pabotel TemnoBbix napurareneit KIIJ[ temmoBoro nBuraresns.
TeroBble IBUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U IPEBPAILCHUS YSHEPTUU B TEIUIOBBIX MPOIECCAX.

Jemoncmpauuu.

1. HaGmroneHne OpOyHOBCKOTO JIBHIKEHHS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenue ssBieHnii cMauMBaHUsI M KaMMIISIPHBIX SIBJICHUH.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
Habmonenne kuneHus.

Habmronenne nocTostHCTBA TeMIEpaTyphl IPH TIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie padbomosl u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WU caxapa.
OnpIThl MO HAOJIOACHUIO TEIIOBOI'O PACHIMPEHUS Ta30B, KHIAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OaJJIOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTh [aBJIEHUA BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

IIpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKHJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHhI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruu Tella B pe3ysibTaTe
TerIonepeaavyy U padboThl BHEITHUX CHJI.

UccnenoBanne sBiIEHUA TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHON M
ropsiuey BOJBI.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJI000MEHE C HArPEeThIM METALTNYECKUM LIHJIUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

Ornpenenenue yaenbHOM TEMUIOTHI MIJIAaBJICHUS JIbJA.

Pa3znen 7. JinekTpuyeckne 1 MATHUTHBIE SIBJICHMS.

OnekTtpu3auust Ten. J[Ba poaa 3IeKTpUUYecKuX 3apsaoB. B3anmmoneuncrtsue
3apsokeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTH  CHIJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BETUYMHBI 3apsIIOB U PACCTOSIHUS MKy TeJIaMHU).

Onektpuueckoe mnojie. Hanpspk€HHOCTh aiekTpudeckoro mnois. [lpuxuun
CYNEPHO3UILIUU TEKTPUUECKUX T0JIEH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOoBOOHMKM W  AWDJIEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOrO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ComnpoTuBneHne NpOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
nis ydactka uend. [locimenoBarenbHOE Y MAPAJUIENBHOE  COEIMHEHUE
IIPOBOJHUKOB.

Pabora © MOIIHOCTH 3JIEKTpUYECKOrO0 TOKa. 3akoH Jlxoyns—JleHua.
DIIEKTPUUECKUE 1IETTH U TTOTPEOUTENH IIEKTPpUIECKoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTositHHbIE ~ MarHuTHl.  B3amMopaeilcTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nosie. MarHutHoe nojie 3eMJIM U €ro 3HauYeHHE JIJIsl )KU3HU Ha 3eMJie.
OmeiT  Opcrena. MarautHoe T1oje  JJIEKTpUYECKOro Toka. [Ipumenenue
AJIEKTPOMArHuTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA IPOBOJHUK C TOKOM.
DJIEKTPOJBUraTeNlb MOCTOSHHOIO TOKa. Vcronb3oBaHWE 3IEKTpOJABUraTesied B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKOMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Cnoco0bl MOJTYYEHHUS ANEKTPUYECKOU SHEPTHH.
DNEeKTPOCTAHIINK HA BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHUU.

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poza 3JIEKTPUUECKUX 3apSAI0OB U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUS INEKTPUUECKUX 3apsI0B.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenvrpoBaHue CHIOBBIX JIMHUM 3JIEKTPUIECKOTO MO
HcTouHnKky MOCTOSHHOTO TOKA.
JIercTBYSI IIEKTPUUECKOTrO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. 'a30BBbIM pa3ps.
. I3Mepenue cuipl TOKa aMIepMETPOM.
. I3MepeHune 3JeKTpUUECKOro Haps>KEHUSI BOJIbTMETPOM.
. PeocTtar u marasuH COIpOTUBIICHUN.
. BzaumogenicTBrEe OCTOSSHHBIX MAarHUTOB.
. MogenupoBaHue HEBO3MOKHOCTH pa3IeJEHUs MMOT0COB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHrue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHWTHOT O TOJIS1 HA MPOBOJHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Onbitel apapes.

3aBUCUMOCTh HANpPaBIICHUS HWHIYKIHUOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie padbomout u onvimet.

1.

I

10.
11.

12.

13.

14.

15.

16.

OmeITel TO  HAOMIONCHWIO DJEKTPU3AMKM Tel WHAYKIUECH W TpHU
COTIPUKOCHOBEHHUH.

HccnenoBanve NEWCTBUS DJICKTPUUYECKOTO TIONS HA MPOBOAHHWKU U
JTUDJICKTPUKH.

Coopka u npoBepka pabOThI JJIEKTPUUECKOMN €U MOCTOSHHOTO TOKA.
W3mepenue u peryimpoBaHUe CHIIBI TOKA.

N3mepenne u peryianpoBaHnie HaMpsHKEHNUS.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO 4Yepe3 PE3UCTOp, OT
COTIPOTHUBJICHUS PE3UCTOPA U HANIPSDKCHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIIEKTPUIECKOTO
COTIPOTUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJH MONEPEUYHOTO
CEUCHHS U MaTepuaa.

[IpoBepka TmpaBuia CIOXKECHHS HANPSOHKEHUH TPU  TOCIEA0BATCILHOM
COCITMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CHIBI TOKa MPU MapalieTbHOM COCIUHEHHUH
PE3UCTOPOB.

Omnpenenenre pabOTHI MEKTPHUUECKOr0 TOKA, UAYIIETO Yepe3 pe3ncTop.
Ompenenenrue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIJACIAEMONW Ha
pe3ucTope.

HccnenoBanre 3aBHCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMIIOYKY, OT
HanpsDKEHUS Ha HEl.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MAarHUTHOTO B3aUMOICUCTBHS TTIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHWUTHOTO TIOJNSI  TOCTOSTHHBIX ~ MAarHUTOB TPH X
00BETMHEHUU U Pa3/ICIICHUH.

UccnenoBanue necTBUsI IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JAEMOHCTPUPYIONIUME 3aBUCMMOCTh CHJIbI  B3aUMOJICHCTBUS
KAaTyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa WM HaIpaBIICHUS TOKAa B
KaTyILKE.

18. M3yueHue AeUCTBUA MAarHUTHOT O TOJISL HA TPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI O UCCJIEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHWE W3MEHEHUW 3HAYEHHS W HANPABJICHHUS HHAYKIIMOHHOTO
TOKaA.

9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

MexaHnuueckoe JBWKeHHEe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAaHMYECKOTO JBMKEHUA. PaBHOMEpHOE MPSMOJUHEHHOE
newxeHne. HepaBHoMepHOe npsimonnHeHOe ABWKeHUE. CpenHsass 1 MTHOBEHHAas
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckOpeHHOe mpsiMoiuHElHHOe JBHKeHue. CBOOOIHOE
nagenue. OnsITel ['anumes.

PaBHOMepHOE ABMkKEHHUE MO OKpY>KHOCTH. Ilepuon u yvacrora oOpauieHus.
JluHeriHas U yriioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[TepBeiit 3ak0oH HeroTrona. Bropon 3axkon Hetorona. Tperuit 3akoH HproToHa.
[IpuHIMII CyNIEPHO3ULIUU CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIbKEHUs, Chjla
TPEHHUS TTOKOsI, APYTHE€ BUIbI TPEHUS.

Cuna TSHKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOJHOTO
nafgeHus. /[Buxkenue maner Bokpyr ComHua. IlepBas kocMmuueckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTtepuanbHON TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TENA € 3aKPEIUIEHHOM OChIO BpanieHus. MoMeHT cuibl. L{eHTp TsikecTu.

Nmnynec Tena. M3menenne mmnyinbca. mMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbca. PEakTHUBHOE IBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSKECTH, YNPYTrOCTH,
Tperus. CBsi3b S3HEpruu U padotsl. [loTeHManbHas SHeprus Tena, MOAHITOrO Hal
MOBEPXHOCTHIO 3eMiIH. [IoTeHIIManbHas sHeprus cxaTol npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETMYECKOW SHEPIHMU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
JHEPIUM.

Hemoncmpauuu.

1. HalnrogeHne MeXaHWYECKOTro ABMIKEHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHME TIyTE€d W TPACKTOPUN ABWKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEIIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOIUHENHOTO IBUKECHHUS.
HccnenoBanne npru3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGntonenne MmexaHnueckux sBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa PU3UKH.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacChl TeJla U JICMCTBYIOLIEH HA HETO
CHUJIBI.

Habmronenue paBeHcTBa CUI PU B3aUMOJICHCTBUM TEll.

MN3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJibca NPU HEYTIPYTOM B3aUMOJICHCTBHM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halmtonenme peakTHUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MTPU JIBUKECHHUU TeJa MO TEUCTBUEM
PY>KUHBL.

Jlabopamopnwie pabomul u onvimol.

1.

KonctpyupoBanue TpakTta [jis pa3roHa W JajdbHEWIIEro paBHOMEPHOTO
JIBIDKCHUS TIAPUKA WU TEIEHKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJBXKEHHS OpycKa WU JBUKEHUS
HIapyKa Mo HaKJIOHHOM MJIOCKOCTH.

Ornpenenenue yYCKOpEHHsI Tela MPU PaBHOYCKOPEHHOM JABUKEHHUHU 10
HaKJIOHHOM IJTOCKOCTH.

WccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM
JIBIKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPH PaBHOYCKOPEHHOM JBIDKCHHH 0e3
HAYaJIbHON CKOPOCTH IYTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodpuiieHTa TPEHUSI CKOJIbXKESHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenve padOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBIXKCHHH TeJa
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
HCII0Jb30BaHUEM HEMOABMKHOI'O Y MOABIKHOI'O OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.

Pa3znen 9. Mexanndeckue KoJjie0aHUsI ¥ BOJIHBI.

KonebarensHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: TTepro,
4acToTa, aMIUINTYy1a. MaTtemMaTudecKuil U NpyKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTHH IPH KOJICOATSIIFHOM JIBHKEHHUU.

3aryxawmue — KojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHbIE U
MONEpPEYHbIC BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHUS.
MexaHnnyeckue BOJIHBI B TBEPJIOM TEIIE, CEUCMUYECKUE BOJHBL.

3Byk. I'poMKOCTh 3Byka U BbicOoTa ToHA. OTpaxkeHue 3Byka. MHpa3ByK u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kxoseOaHUM Tel IIOA JEUCTBHUEM CWIBI TSIKECTH U CUJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomosl u onvimot.

1. OmpeneneHre 4YacTOThl M Mepuojia KoJieOaHMM MaTeMaTHU4eCKOTo
MasiITHUKA.

2. OmnpeneneHue 4acTOTHl U TIepro/aa KoyeOaHui MPy>KMHHOTO MasiTHUKA.

3. HccnemoBanue 3aBUCHMOCTH IEpHOJia KOJIeOaHUN MOABEIICHHOI'0 K HUTH
rpy3a OT JJIWHBI HATH.

4. WccnenoBaHue 3aBUCMMOCTH TIepHoO/Ia KojaeOaHU MPYKUHHOTO MasTHUKA
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OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOIeOaHW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYKUHHOTO MasATHUKA OT MaccChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3mepeHue yckopeHusi CBOOOIHOrO MaICHUS.
Pa3nesn 10. DieKkTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  ODJeKkTpomMarHutHele  BonHbl.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. lllkana »nekTpoMarHWTHBIX BOJH. Hcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3HU.



DnekTpoMarHuTHas npuponaa cera. CkopocTh cBera. BoiaHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOLIBIO MOOWJIBHOIO

TenedoHa.
Pa3znea 11. CBeToBbIe SIBJICHHUS.
JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpssmonuHeErHOE

pacnpoctpaHeHue csera. 3atmeHust Connua u Jlynel. Otpaxenue cBera. [lnockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OoTpakeHHe cBeTa. Vcmonb3oBaHME TMOJHOIO BHYTPEHHETO OTPaKCHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xoxp nayueir B gnuHze. OnrTuueckas cuctema (Qoroammnapara,
MUKpOCKONa M Tejeckomna. ['J1a3 Kak onTuUYeckas cHucTema. biaum3opykocTe u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. OmnbiTel HbloToHa. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTPaHEHUE CBETA.

Otpaxenue cBera.

[TonyueHnue n300pa>keHMU B IJIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

XoJ JIydeu B pacCEUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOIIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [lony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPa)KEHHUS CBETOBOTO Jiyya OT yTJia
NaJCHUS.

2. M3yuenue xapaKTepuCTUK H300paKE€HUs IIPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJIeHUs Ha TPAHUILIE «BO3TYX—CTEKIION.
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4. TlomyueHnue u300pa>keHUI C TOMOIIBIO COOUPAIOIIEH JTNH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHHS M ONTUYECKON CHIIBI cOOMparolen
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJACHUH 4Yepes3
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBanToBble ABJIeHUS.

OmneiTel Pesepdpopna v miuanerapHas Mozaenb atoma. Mogenb atoma bopa.
HcnyckaHue u norniomeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTta- U raMma-uziaydeHus. CTpoeHre aTOMHOIro
anpa. HyxionHas wmopens aromHoro sxgpa. Msorombsl.  PangnoakTuBHBIE
npespauienus. [lepuon momypacmnaaa aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHUs 3apsiOBOrO0 M MacCOBOIO YHUCEI.
DHeprus CBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruM. Peakuuu cuHTE3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

Anepnas ocHepreruka. JleWCcTBUS pPAJUOAKTUBHBIX HU3JIYYEHUH HA KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JInYHbIX I'a30B.

3. CmekTp Bomopoaa.

4. HabGmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Perucrpanus nsiydeHus npupoaHbIX MUHEPAIIOB U MMPOAYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaOmroneHue CIIoUIHbIX U JMHEHYaThIX CIEKTPOB U3IyUYEHUS.

2. HMccnenoBanue TpEKOB: M3MEPEHHME JHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (o gororpadusim).

3. M3mepenue paguoakTuBHOrO (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENBHO--00001IAIOIUI MOAYJIb IPEIHA3HAUEH JIs1 CUCTEMATU3aluu
U  0000IIeHHs MPEIMETHOTO  COACpPX)aHUSA U ONbITa  JIEATENIbHOCTH,
npUOOPETEHHOIO MPU U3YYEHUHU BCEro Kypca (PUM3MKH, a TaKKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYAApCTBEHHOMY »3K3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOPABILIKX 3TOT yU4EOHBIN MpEeaMET.

[Ipy “3ydeHUU JAHHOTO MOJYJS PEANTU3YIOTCS U CUCTEMATU3UPYIOTCA BUIbI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METaNpeJMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  0OydeHus, QopMmupyercs
€CTECTBEHHOHAy4YHas! T'PAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBACHITH (U3HUUYECKUE
SBJICHUSI, TPUMEHSS TMOJYyYEHHBbIE 3HAHWS, pemaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIIMaNBHO AEATENIBHOCTHBIA XapakTep JaHHOTO pa3lielia peaan3yeTcs
3a Ccu€T TOro, 4YTo OOydYaroUIuMecs BBIMOJHAIOT 3aJlaHusl, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIOJNYYCHHBIX 3HAHHWI pacro3HaBaTh M HAYyYHO OOBACHSITH
bu3nYecKue SIBICHUS B OKPY>KaIOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCITIOJIb30BaTh HAYYHbIE METOJIbl UCCIIeA0BaHUs (PU3NUECKUX SBJICHUH, B TOM
YyyCIIe I MPOBEPKU TMIIOTE3 U MOJIYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAy4HbIE OCHOBBI HauWOOJIEE€ BAXKHBIX JIOCTHKEHHU COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOT 0 UCIIOJIb30BAHUS PA3IUYHBIX HUICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHHS BCEX U3BECTHBIX BHUIOB
SHEPTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydyenne ¢u3nku Ha ypOBHE OCHOBHOTO 00Imero oOpa3oBaHUs

HANpaBIEHO Ha JOCTWKEHHE JHMYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.

B pesynbrare wu3yueHuss (U3MKM Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3zoBaHus y oOyuatomierocss OyayT chOpPMHPOBAaHBI  CIEAYIOIIHE
JUYHOCTHBIE PE3YyJIbTAThI B YACTH:

1) naTpMOTHYECKOT0 BOCIIUTAHMS :

— TIIpOsIBIIEHUE UHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHHUIO
poccuiickoi hu3NUecKoi HayKu;

— IIEHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX --(DU3UKOB;
2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

— TOTOBHOCTh K AaKTUBHOMY Y4YaCTHUIO B OOCYXICHHUU OOIIECTBEHHO
3HAYUMBIX M OTHYECKUX TPOOJIEM, CBSI3AHHBIX C  MPAKTUYECKHUM
NPUMEHEHUEM JOCTIKEHUN (DU3UKH;

— OCO3HaHUE BaKHOCTU MOPAIBbHO--3THUYECKUX MPUHITUIIOB B JIEITEILHOCTH
Y4E€HOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETUYECKUX KAYECTB (DU3NUECKON HAyKHU: €€ TApMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE LEHHOCTH (PM3MYECKOM HAYKM KaK MOIIHOIO HWHCTPYyMEHTa
MO3HAHUS  MHpA, OCHOBBI  pPa3BUTHUA  TEXHOJIOTMM,  Ba)KHEHIIeH
COCTaBJISIFOLIEN KYJIBTYPBI;

— pa3BUTHE HAY4YHOH J10003HATEIBLHOCTH, MHTEpPECA K HUCCIEA0BATEIbCKOM
NEesITEeNbHOCTH;

5) <¢opmupoBaHus  KYJbTYpPbl 310pPOBbSi W  JIMOLMOHAJIHLHOIO
0J1aromoJry4us:

— OCO3HaHME IIeHHOCTH Oe3omacHoro oOpasza >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTH NpPaBWJI OE€30IacHOr0 MOBEIAEHUS Ha
TpaHCIIOPTE, Ha JOPOrax, C JICKTPUUECKUM U TEIUIOBBIM O00OpPYJIOBAHHEM B
JIOMAIITHUX yCIIOBUSX;

— ¢(OpMHUPOBAHHOCTh HaBbIKA peQUIeKCUM, MPU3HAHME CBOETO MpaBa Ha
OLIMOKY M TaKOro K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— aKTHBHOE y4YacTHE€ B PEIICHWU MPAKTUYECKHX 3aaad (B paMKax CEMbH,
o0pa30oBaTeIbHON OpraHu3aluy, TOpoAd, Kpas) TEXHOJOIMYECKOH H



COITMAILHON HAIpaBJIICHHOCTH, TPEOYIOIMIMX B TOM YHCIe U (PU3UIECKHX
3HAHUU;

e — MHTEPEC K MPAKTUYECKOMY U3yUCHUIO TPOeCcCUii, CBA3aHHBIX ¢ (PUBUKOIA;

e 7)3KO0JIOrHYECKOr0 BOCIIUTAHUA:

e — OpHUCHTAIIWMSA Ha NMPUMEHEHHE (PU3MUECKUX 3HAHUW JJIA PEUICHMS 3a/Ja49 B
o0JlacTh OKpy>Karole cpeibl, MIAaHUPOBAHUS TMOCTYNKOB M OLEHKU HX
BO3MO>KHBIX TTOCJIEICTBUM VISl OKPY KaroLIen Cpeibl;

e — OCO3HaHHE IJI00ATHPHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM U IMyTeH nUX

pelIeHus;
e 8) aganTanuM K M3MEHSIOIUMCS YCJIOBUAM COUMAJIbHON U MPUPOJTHOM
cpeabl:
e — MOTPEOHOCTHh BO B3aMMOJICHCTBUM TIPU BBIMOTHEHUU HCCICAOBAHUN U

MPOEKTOB (PMU3MUYECKOW HAMPABIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM
APYTHX,

e — IIOBBILICHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUUECKYIO
JEATENbHOCTD;
e — TMOTPeOHOCT, B (POPMUPOBAHWUU HOBBIX 3HAHWK, B TOM YHCTE

dbopmynupoBaTh HUAEH, TMOHATUS, TUMOTE3bl O (U3UYECKUX OOBEKTaX U

SIBJICHUSX

e — OCO3HaHHE Ae(DHUIIUTOB COOCTBCHHBIX 3HAHUN M KOMIICTCHTHOCTEH B
00JacTH (PU3HKWY;

e — IUIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PU3HMUECKUX
3HaHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATh U BBIABISATH B3aMMOCBSI3M IMPUPOJIHI,

o0llecTBa U HKOHOMHKH, B TOM YHCJIE C HCIOJIb30BAHUEM (PU3UUECKUX
3HAHUU;

e — OICHKA CBOMX JICMCTBUM C Yy4ETOM BIIMSHUS Ha OKPYXKAKOUIYI Cpeny,
BO3MOXKHBIX TJIOOATBHBIX MMOCIEICTBHIM.

METAIIPEIJMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHMsI mporpamMMmbl Mo (pU3MKE Ha YPOBHE OCHOBHOI'O
oburero  oOpa3zoBaHusg y  oOywaromierocs  Oyayr  cOpMHpPOBaHBI
MeTanpeaAMeTHbIe pe3yJbTaThl, BKJIIOYAIOIITHE II03HABaTEJIbHBIC
yHUBEpCaJbHbIE y4yeOHBbIE JIEHCTBHS, KOMMYHHUKATUBHBIE YHHBEpCAIbHBIC
yueOHbIe IeUCTBUS, PETYIATUBHBIE YHUBEPCAJIbHBIC YUeOHbIE 1EUCTBHUS.

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUueOHbIE 1eliCTBUS



Ba3oBble Jiornyeckue J1elcTBUA:

BBISBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC TNPHU3HAKH OOBEKTOB
(stBIIEHUI);

YCTaHABIMBATh CYIIECTBEHHBIN TMPU3HAK KIIACCH(PUKAIIMK, OCHOBAHHMSI
J1s1 0000IICHUS U CPAaBHEHUS;

BBISBIISITh 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B PacCMaTPHBASMBIX
dakTax, JaHHBIX M HAOJIOJAEHUAX, OTHOCAIIUXCA K (Quanueckum
SBJICHUSM;

BBISBJISITH IPUYUHHO--CJICJICTBEHHBIC CBSI3H MPU U3YYCHUH (PU3MUECKUX
SBJICHUW W TPOIECCOB, JeNaTh BHIBOALI C  HCIIOJH30BAHUEM
JNETYKTHBHBIX W WHIYKTUBHBIX YMO3AKIIOUCHUH, BBIIBUTATh THIIOTE3BI
0 B3aUMOCBSI3SX (PU3HUCCKHUX BEITUYHUH;

CaMOCTOATENILHO BBIOMpATh CHOCOO pelieHus y4eOHOH (u3nuecKkon
3a71a9M (CpaBHEHHE HECKOJIbLKUX BapHAHTOB PEIICHUS, BRIOOP Hanboee
MOJIXOJIAIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarejbcKye A1eMCTBUSA .

UCIIOJIb30BaTh  BOIPOCHI  KaK  HMCCIICIOBATCIbCKUM  HMHCTPYMEHT
MIO3HAHUS,

IPOBOJNUTH IO CAaMOCTOSTEILHO COCTaBJICHHOMY IUIAHY  OIIBIT,
HECIIOKHBIN (U3NYSCKUN DKCIEPUMEHT, HEOOJbIIOE HCCIEAOBaHUE
(U3UYECKOTO SIBJICHUS,

OLICHWBAaTh Ha TPUMEHUMOCTh W JOCTOBEPHOCTH HH(OPMAIIHIO,
MOJYYEHHYIO B X0JI€ UCCIICIOBAHMSI HJTH SKCIICPUMEHTA,
CaMOCTOSTEIbHO  (OPMYIHPOBATH OOOOIIEHHS HM  BBIBOJABI  I10
pe3ynbTaTaM IpOBEAEHHOIO HAOIIOACHHSI, OIIBITA, UCCICIOBAHMS;
NPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (DHU3UUICSCKHX
IPOIECCOB, a TAKXE BBIJIBUIaTh MPEAMONIOKCHHS 00 MX Pa3BUTHH B
HOBBIX YCJIIOBHUSIX M KOHTEKCTaX.

PabGora ¢ ungopmanmei:

MPUMEHSTh Pa3JIMYHbIE METO/Ibl, HHCTPYMEHTBI U 3alPOCHI MPU MOUCKE
U 0TOOpe MHPOPMALIMU UK JAHHBIX C YYETOM MPEATIOKEHHON YUeOHOM
dbuznueckoit 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATH u UHTEPIPETUPOBATH
MH(OpPMAIINIO Pa3IMYHBIX BUIOB U (DOPM MPEACTABICHHUS;
CaMOCTOSATENILHO BBIOMPATh ONTHUMANIbHYIO (HOpMY TNpEICTaBICHUS
uHbOpMaIlMM U WUIIOCTPUPOBATH peEIIaeMble 3aJa4l HECI0KHBIMU
CXeMaMH, TuarpaMmmamMu, HHOU rpaduKoi U 1X KOMOWHAIIHSIMH.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe 1eHCTBHA:



B X0Jie OOCYXKJIeHHUs y4eOHOr0 MaTepuaa, pe3yabTaToB J1abopaTOPHBIX
paboT W TPOEKTOB 3a/aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOi
TEMbl M BBICKA3bIBaTh HJEH, HALEICHHbIE Ha pEIICHUE 3aJayud U
noJiIepKaHue 0JaroXKenaTeaIbHOCTH OOIIECHUS;

CONIOCTABJSATh CBOM CYXKIECHHUS C CYXKACHUSAMH JAPYTUX YYaCTHUKOB
auanora, oOOHapy>XKMBaTh pa3IUunue U CXOJICTBO MO3UIINIA;

BBIPAJKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTAX;
nyOJIMYHO TMPEACTAaBIATh PE3YJbTAThl BBINOJIHEHHOTO (PU3UYECKOTO
OMbITa (AKCIIEPUMEHTA, UCCIIEIOBAHMS, IIPOEKTA);

NOHMMaTb W  MCHOJB30BATh  IPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYAIbHON palbOThl MpPU PEUIEHUU KOHKPETHON (Qu3nyeckon
po0JIeMBbI;

IPUHUMATh 1€MW COBMECTHOM JIEATEIIbHOCTH, OpPraHU30BbIBATH
NEUCTBUSA N0 €€ JOCTHIKEHUIO: pPacHpeleisaTh poJi, OOCYXIaTh
MPOIIECChl U PE3YJbTAaThl COBMECTHOW paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJEH;

BBITIOJIHATH CBOIO 4acTh palOOThI, JOCTUTash KAa4eCTBEHHOTO pe3yJibTara
[I0 CBOEMY HAINpPABIECHUIO U KOOPAWHUPYSI CBOM AECHCTBUSA C JPYTUMHU
YJIeHaMH KOMAaH/IbI;

OILICHMBATh KaYyeCTBO CBOETO BKJIaJa B OOIIUNA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(POPMYITHUPOBAHHBIM YYaCTHUKAMU B3aUMOZCHCTBHSL.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUA

Camoopranu3anus:

BBISIBIISITH  MPOOJEMBI B JKM3HEHHBIX M Y4YEOHBIX CHTYyaIHsX,
TpeOYIOLUX IJIs1 PelieHUs] PU3NYECKUX 3HAHMIA;

OPUEHTHPOBATBCA B PAa3IMYHBIX MOAXOAAX MPUHATHS PELICHUN
(MHIMBUYaIbHOE, NPUHATHE PELICHUS B IPYIIIE, PUHATAE PEUICHUI
TPYHIION);

CaMOCTOAITEJILHO COCTAaBJIATh AJITOPUTM peuieHust (GU3NYecKoil 3aaadu
WIM IUIAHA HCCIENOBAHUS C YYETOM HMEIOIIHUXCA PECYpCOB H
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTHpOBaTh  MpeAJsiaraeMble
BAPUAHTHI PELICHUM;

JieNaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbLHBIN UHTE/JIEKT:

JlaBaTh QJCKBAaTHYIO OLEHKY CHUTyallud W NOpemiararte IUIaH €€
V3MECHCHUS,



OOBSCHATh TMPUYUHBI JIOCTHOXKEHUS (HEIOCTUIKEHUSI) pEe3yJIbTaTOB
NeSITeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHUCJIE B XOJ] BBIIIOJTHEHUS
(GU3UYECKOr0 UCCIEOBAaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENbCTB, U3MEHUBIIMXCS CUTYyallul, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIHTATA LIEU U YCIOBUSIM;

CTaBUTh ce0s Ha MEeCTO JpYyroro uejoBeKa B XOJE€ clopa WU
JACKYCCMM Ha HAyYHYK) TEMy, IIOHMMaTb MOTHUBBI, HAMEPEHUS U
JIOTHKY JPYroro;

MPU3HABATh CBOE MPABO HA OMIMOKY MPHU pelieHuU (PU3UYECKUX 3a7ad
WJIY B YTBEPKIACHUSIX HA HAYYHBIE TEMbI M TAKOE K€ MPABO JIPYroro.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenuss B 7 KJjacce NpeIMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUH:

UCIIOJIb30BaTh TOHSATHS: (U3MYECKHE W XUMUYECKHUE SIBIICHUA,
HAOII0/ICHNE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, €AUHUIIBI (PU3UUECKUX
BEJIMYWH, aTOM, MOJICKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KUJIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBHXEHHE (paBHOMEPHOE,
HEPaBHOMEpPHOE, NPSIMOJIMHENHOE), TPACKTOPHSs, PaBHOACHCTBYIOIIAS
cuna, naepopmamus  (ympyras, —IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/bL;

paznuyath  sBieHUs (quddys3us, TEmIoBOe JBIKEHHUE YaCTHII
BEIIIECTBA, PABHOMEPHOE [IBIDKEHUE, HEPABHOMEPHOE JBUKEHHUE,
WHEpLMS, B3aUMOJCHCTBUE TEJI, PABHOBECHE TBEPABIX TEI C
3aKperIEHHOM OChIO BpalleHUWs, Iepefada JaBleHUs TBEPABIMU
TelaMH, >KHJIKOCTAMH M Ta3zaMu, arMochepHOe JaBlICHUE, IJIaBaHUE
T€J, TMPEBPAIICHUS MEXaHWUYECKOM »SHEpPruu) MO OIUCAHUIO0 UX
XapaKTepHbIX CBOWCTB W HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3MUECKUX SIBICHUU B
OKPYXKAIOIIeM MHUpPE, B TOM 4YHuCie (U3UYECKUE SBICHUS B MPUPOJIC:
MPUMEPHI ABUKEHUS C PA3IMYHBIMU CKOPOCTSMH B JKMBOU U HEKHUBOU
npupoje, JCHCTBUE CHIIbI TPEHUS B NPHUPOJIE€ U TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJICHHS HA KUBOW OPTaHU3M, IJIABaHUE PBIO, pblyaru
B TeEJi¢ 4YEJIOBEKa, MPU STOM IMEPEBOJIUTh MPAKTUYECKYIO 3aJady B



y4eOHYI0, BBIJIENSThH CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKH) (DU3HUECKUX
SIBIICHUU;

OMUCHIBATh H3YUYCHHBbICE CBOMCTBA Tel U (U3UUECKue SBICHUS,
UCTIONB3Yysd (U3MYECKUE BEIMYUHBI (Macca, O00BEM, IIOTHOCTh
BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CUJIA YIIPYTOCTH,
cuJja TSKECTH, BeC Teja, cuia TpPEeHWs, AaBieHue (TBEPAOro Tena,
KUJKOCTH, Trasza), BBITAJIKMBAIOIIAsS CUjla, MEXaHUYecKas padorTa,
MOIITHOCTh, IJIEYO CHUJIbI, MOMEHT CHWJIbI, KOA(DIHUIIMEHT TMOJIE3HOr O
JIENCTBUS MEXaHU3MOB, KHHETUYECKAsl M TIOTCHIIUAJIbHAS SHEPTHs), TPU
OMHMCAHUH MPABUIHLHO TPAKTOBATh (PU3UUYECKUN CMBICT HUCIIOIH3YEMBIX
BEJIMYUH, WX OOO3HAUYEHUSI U EAUHULBI (U3UYECKUX BEJIUYMH,
HaxXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIUYUHY C
JIPYTUMU BEIUYMHAMH, CTPOUTH TpaUKu W3YYEHHBIX 3aBUCUMOCTEM
(U3UYCCKHUX BEIIMYHH,

XapaKkTepu30BaTh CBOMCTBA Tel, (DU3WYECKUE SBJICHUS M MPOIECCHI,
UCIIOJNIb3Ysl TpaBUjia CIOXKEHUS cuil (BIOJb OJHOM NpsSIMOii), 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumesa, MPaBUJIO PaBHOBECHUS pblyara
(6b;oka), «30JI0TO€ TPaBWIO» MEXaHHKH, 3aKOH COXpaHCHUS
MEXaHWYECKON PHEpruu, MpU TOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATHh (PU3MYECKUE SBICHUS, TMPOIECCHl U CBOMCTBA Tel, B TOM
Yyucie€ M B KOHTEKCTE€ CHUTYyallMd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBIATh MPUYUHHO--CJICACTBEHHBIC CBSI3H, CTPOUTH
o0bsicHEeHHE U3 1—2 JIOTUYECKHX IIIaroB ¢ OMOPOM Ha 1—2 M3y4YEHHBIX
CBOWCTBa  (UMBMYECKUX  SIBICHUHM, (PU3NYECKHX  3aKOHAa WU
3aKOHOMEPHOCTH;

pemath pacy€THble 3a7ayd B 1-2 JCUCTBUSA, HCMOJB3Yysl 3aKOHBI W
dbopMyIIbl, CBS3bIBAIONINE (PU3MUECKUE BETUUYMHBI: HA OCHOBE aHAJIM3a
yCIIOBUS 3a7a4d  3alUChIBaTh KpPaTKOE YCIOBUE, TIOJICTABIATH
busznueckre BeTUIUHBI B ()OPMYITBI U MPOBOJUTH PACUETHI, HAXOIUTh
CIPAaBOYHbIE JaHHbIE, HEOOXOAUMBIC JUIsl pellleHUs 3aJad, OLECHUBAThH
PEATUCTUYHOCTH OMYYeHHON (DU3UYECKOMN BEIHUMHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPH TMOMOITU
GU3NMYECKUX METOJOB, B OMNUCAHUM UCCICAOBAHUS  BBIICIATH
poBepsieMoe IPEINoNI0KEHNE (rumnotesy), pas3nuyarh u
MHTEPIPETUPOBATH MOJYUYEHHBIN pe3ybTaT, HAXOIUTh OMHUOKHU B X0JI€
OTIBITA, JICTIATh BBIBOJIBI IO €T0 Pe3yJIbTaTaM;

MPOBOJAUTH OMNBITHI MO HAOMIOACHUIO (U3UYECKUX SBJICHUN WIH
bu3UYecCKUX  CBOMCTB  Teil:  (OpPMYyJIHpPOBATH  IPOBEpSiEMbIC



NPEANnoNIOXKEeHuss, coOupaTh  yCTAaHOBKY M3  NPEIJIOKEHHOIO
000py10BaHus, 3aIIUCHIBATH XOJ OIbITa U (YOPMYJIUPOBATH BHIBOJIBI;
BBIITOJIHATE TPSMBIE MU3MEPEHHsI PACCTOSIHUSA, BPEMEHHM, MAacCChl Telna,
0o0bEMa, CUJIBI M TEMIIepaTypbl C HCIOIb30BAHUEM AaHAJOrOBBIX U
u(poBBIX TPUOOPOB, 3aMKMCHIBATH IMOKAa3aHUs MPUOOPOB C Yy4ETOM
3a/IaHHOM a0COJTIOTHOM MOTPENTHOCTH U3MEPEHUN;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PM3HUECKON BETUUMHBI
OT JIPYTOM C UCIIOJIb30BAaHUEM MPSMbBIX U3MEPEHUN (3aBUCUMOCTU MYTHU
PAaBHOMEPHO JABIKYIIETOCS Tela OT BPEMEHHU IBHXKEHUS Tela, CHUJIbI
TPEHUS CKOJIbKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEN
TE€JI U HE3aBUCUMOCTU CWJIbl TPEHHA OT IUIOWAAUM CONPHUKOCHOBEHMS
T€J, CUJIbl YIPYTOCTH OT YJIMHEHUS NPYKUHBI, BBITAIKUBAIOIIEH CHIIBI
0T 00bEMa MOrpyXEHHOM YacTH Tela M OT TUIOTHOCTH KHJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TIJIYOMHBI, Ha KOTOPYIO
HOTPY>KEHO TENO, YCIOBUU IUIABaHUS TEJI, YCIOBUM PABHOBECHS pblyara
u OJIOKOB), y4acTBOBaTh B IJITAHUPOBAHUM Y4E€OHOrO HCCIIEIOBAHUS,
coOupaTh  YCTAaHOBKY Y  BBIMOJHATH  WU3MEPEHHS,  Clenys
NPEIJOKEHHOMY IUIaHy, (UKCHpPOBaTh pe3yJbTaThl IOJYyYEHHOU
3aBUCUMOCTH (DPU3MUECKUX BEIWYHMH B BUE MPEAJIOKEHHBIX TAOIUI] U
rpauKoB, 1eTIaTh BHIBOJIBI MO pe3yjIbTaTaM UCCIIEI0BAHNUS;

OPOBOJUTH KOCBEHHBIE M3MEpPEHUsl (PU3MUECKUX BEIMUYUH (TUIOTHOCTH
BEIIIECTBA KXUIAKOCTH W TBEPAOrO TENa, CHJIA TPEHUS CKOJIBbXKEHUS,
JNABJICHHE BO3[yXd, BBITAJIKHUBAIOIIAs CWIA, JCUCTBYIOIIAas Ha
NOTPY>KEHHOE B KUJIKOCTH TeNO, KOA(UIIMEHT MOJIE3HOr0 JASHCTBUS
IPOCTBIX MEXAHU3MOB), CHEAys NPEIJIOKEHHON HWHCTPYKLUMU: MpHU
BBIMIOJTHEHUN M3MEPEHUN COOMpPaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATh 3HAUYEHUE UCKOMOW BEIUYUHBI;

coOnroaTh MpaBWia TEXHUKM Oe3omacHOCTH Mpu  pabore ¢
71a00paTOPHBIM 000PYIOBaHHUEM;

YKa3bIBaTh MPUHUUIIBI JEHCTBUS IPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, TUHAMOMETP, COOOIAIOIIUECS COCYIbI, OapomeTp,
phIuar, MOJBUKHBIN 1 HETIOABUKHBIN OJIOK, HAKJIOHHAS TTOCKOCTh;
XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA UX ONUCAaHUA (B TOM YHCIIE:
MOAIIUIIHUKHA, YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN IIPECC,
MaHOMETp, BBICOTOMEp, TMOPIIHEBOM HACOC, apeoMeTp), HCMOIb3Ys
3HaHHWSA O CBOMCTBaX (U3MYECKUX SIBICHUA U  HEOOXOJuMbIE
(u3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;
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OPUBOJIUTH MpPUMEPHl  (HAXOAWTH HWHEOOPMAIMI0O O MpUMepax)
MPAKTUYECKOTO MCTIOIB30BAHMS (PU3NYECKUX 3HAHWUW B MOBCEIHEBHOU
KU3HU I o0ecTrieueHus: 0€30MacHOCTH MpU oOpallleHnH ¢ IpudopamMu
Y TEXHUYCCKUMH YCTPOMCTBAMHU, COXPAHCHHSI 3I0POBbSI U COOJIIOICHUS
HOPM SKOJIOTHYECKOT0 TOBECHUS B OKPY>KaIOIIEH CpeJie;
OCYIIECTBJIATH OTOOp HUCTOUYHUKOB wuHGpopmarmu B UWHTepHeTe B
COOTBETCTBHUM C 3aJaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIUXCSl 3HAHUH M TYTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIICNIATh HMH(POPMAIIUIO, KOTOpas SIBISIETCS TPOTUBOPEUYMBOM WIIU
MOJKET OBITh HEIOCTOBEPHOM;

WCIIONIb30BaTh TPW  BBINTOJIHCHWHM YYEOHBIX 3aJaHUN  HAy4dHO--
MOMYJISAPHYIO JIUTEPATYpPy (DHU3UUICCKOTO COICP)KaHMS, CIPABOYHBIC
MaTepuaibl, pecypchl cetu  MHTepHer, BiaAeThb NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOPMAIMHA W3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3aBaTh COOCTBEHHbIE KpaTKHE MHUCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(POpMaIUU PU3NUECKOT0 COJIEPKaHUS, B
TOM 4YHCII€ MyOJMYHO JENaTh KpPaTKUE COOOIIEHHS O pe3yibTaTax
NPOCKTOB WM YYEOHBIX HCCIEAOBAaHWH, TPH OSTOM TPaMOTHO
UCIIOJIb30BaTh M3YyUYEHHBIM TMOHATUMHBIA amnmapar Kypca (Qu3ukwy,
COTPOBOXK/IaTh BHICTYIUICHHE MIPE3CHTAIINEH;

NP BBITIOJTHCHUH YYCOHBIX MPOEKTOB M HCCIEAOBAHUMN pacrpenemsiTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBHU C IOCTABJICHHBIMHU 3aJa4aMH,
CJIeIUTh 3a BBINOJHEHUWEM IUIaHA JCHCTBUM, aJEKBATHO OIICHUBATH
COOCTBEHHBI BKJaA B JICATCIBHOCTh TPYIBI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.
KOHITy oOyueHusi B 8 Kijacce mpeIMeTHBbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHS: Macca W pa3Mepbl MOJIEKYN, TEIUIOBOE
JBU)KEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHSA BEIECTBA,
KPUCTANIMYECKUE U aMOp(HbIE TeJa, HACBIIEHHBIN U HEHACHIIIICHHBIN
nap, BJIaXHOCTb BO3/lyXa, TeMIepaTypa, BHYTPEHHsS DHEpPIrus,
TEIUIOBOM  JBUTAaTE€lb,  OJJIEMEHTAPHBIM  DJIEKTPUYECKUU  3apsm,
AJIEKTPUYECKOE TI0JIe, MPOBOAHUKU U JAUDJICKTPUKH, MOCTOSHHBIN
3JIEKTPUYECKUI TOK, MArHUTHOE MOJIE;

pasnuyaTh sBJICHUS (TEIJIOBOE pACIIUPEHUE U CKaThe, TeIIonepeaaya,
TEIJIOBOE  pPAaBHOBECHE, CMAyMBaHHWE, KalWUISPHbIE  SIBJIICHMS,
HCIIApEHUE, KOHJICHCAIIUS, IJIABJICHUE, KpUCTaJIU3alus
(oTBepneBaHue), KWUIEHUE, TeIonepenadya (TEIUIONPOBOJAHOCTD,



KOHBEKITUS, H3JTy4EHHUE), FIICKTPU3aIHS TEJ, B3aUMOJICHCTBUE 3apsI/IOB,
JIEUCTBUS AIEKTPUIECKOTO TOKa, KOPOTKOE 3aMBIKaHUE,
B3aMMOJICHCTBHE MAarHUTOB, JEHCTBUE MarHUTHOTO TIOJISI HAa TIPOBOTHUK
C TOKOM, DOJEKTPOMAarHWTHas HMHIYKIMS) TIO OINHCAHUIO UX
XapaKTEPHbIX CBOWCTB W Ha OCHOBE OIIBITOB, JACMOHCTPHUPYIOIIHX
JTaHHOe (DU3UYECKOE SBIICHUE;

pacmo3HaBaTh TMPOSIBJICHUE M3YYCHHBIX (U3MUECKUX SBICHUNA B
OKpYXalolleM MHUpE, B TOM YHUClIe (U3UYECKUE SBICHUS B MPUPOJIC:
MOBEPXHOCTHOE HATSHKCHHE W KANWULIPHBIC SIBICHUS B TIPHPOJE,
KpUCTAIIBI B Tpupoje, u3nydenue CojHIa, 3aMep3aHue BOJOEMOB,
MOpckue Opusbl, oOpa3oBaHuUE pOCBl, TyMaHa, WHes, CHera,
ANICKTPUUECKUE SBJICHUS B arMocdepe, DICKTPUYCCTBO IKHUBBIX
OpraHu3MOB, MarHUTHOE Tole 3eMiid, Jpeid MoJaCcoB, POJb
MAarHuTHOT'O TOJI JUISI KU3HU Ha 3emilie, IOJIIPHOE CUSHHE, TIPH 3TOM
NMEePEBOIUTh  TPAKTHYECKYI0  3amady B Y4eOHYI0,  BBIICIATH
CYIIIECTBCHHBIC CBOMCTBA (IPH3HAKHN) (PU3NICCKUX SBICHU;
OMHUCBHIBATh H3yYCHHBIC CBOWCTBA Tel U (uU3WUecKue SBICHHS,
UCTIONB3YsT  (M3WYECKUE BEITUYWHBI  (TeMIepaTypa, BHYTPEHHSS
SHEPTHs, KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTh BEIIECTBA,
ylelbHAs TEIUIOTa TUIABJICHHS, yJeldbHas TEIUIoTa MapooOpa3oBaHMS,
yAelIbHAs TEIUIOTa CropaHus TOIUTMBA, KOA(MQPHUIIMEHT IOJe3HOro
NEHUCTBUSA TEIJIOBOM MAIIMHBI, OTHOCUTENbHAS BJIAKHOCTH BO3/yXa,
JMEKTPUYCCKUI 3apsll, CHJa TOKa, DOJIEKTPUUYCCKOE HaIpsHKEHUE,
CONPOTHUBJICHUE NPOBOJHHUKA, VACIBHOE COIPOTUBJICHUE BEIISCTBA,
paboTa U MOIITHOCTH AJEKTPUUECKOTO TOKA), IIPH OIMMCAHUN TPABUIHLHO
TPaKTOBATh (PU3UUECKUN CMBICIT HCTIONH3YEMBIX BETMYWH, 0003HAYCHUS
Y eIUHUIBI (PU3NYECKUX BEIMYMH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOIINE
TaHHYIO (U3WYECKYI0 BEIMYHMHY C JAPYTHMH BEIMYWHAMH, CTPOUTH
rpadyKu N3y4EeHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUINH;
XapaKTepU30BaTh CBOWCTBA Tel, (PU3WUECKHUE SBICHUS WU TIPOIECCHI,
UCIIOJIb3ysl  OCHOBHBIC  TIOJIOKCHHSI ~ MOJIEKYJISPHO--KHHETHYECKOU
TEOPUHM CTPOCHUS BEIICCTBA, INMPHUHIIUI CYICPIO3UIIMN ToJIeH (Ha
KaueCTBCHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Owma s
ydacTka 1enu, 3akoH Jxoymsi—JIeHIa, 3aKk0H COXpaHeHHS YHEPTUH, TIPH
3TOM J1aBaTh CJIOBECHYIO (OPMYITHMPOBKY 3aKOHAa W 3aIllMCBhIBaTh €ro
MaTEeMaTHICCKOE BhIPAKCHUE;

00BIACHATh (PU3MUECKHE MPOIECChl M CBOKMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE€ CHUTyallMii  MPaKTHUKO-OPHMEHTHPOBAHHOTO  XapakKTepa:
BBISIBJISITh TIPHUYMHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBsCHEHHE U3 1—



2 JOrAYecKuX IIaroB € ONopol Ha 1—2 H3y4YEeHHBIX CBOWCTBA
buznuecKkux ABJICHUM, PU3NIECKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;
pemarb pacy€THeIe 3aAauud B 2—3 JCUCTBUS, UCMOJb3YysS 3aKOHBI U
dbopmyiibl, cBs3bIBatolMe (GU3UYECKUE BEJIMUMHBI: HA OCHOBE aHaJIM3a
YCJIOBUS 33J]a4M 3allMChIBATh KPATKOE YCIOBUE, BBIABIATH HENOCTATOK
JTAHHBIX JUIS PEIICHUs] 3ajadyd, BBIOMpATh 3aKOHBI U (HOPMYIIHI,
HEeoOXoUMbIe ISl €€ pelieHusi, NTPOBOJUTh Pacu€Tbl U CPABHUBATH
MOJIyYEHHOE 3HaueHHWe (PU3MYECKOM BEIUYMHBI C H3BECTHBIMU
JAHHBIMU;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh TPH TMOMOIIU
(bU3UYECKUX METO/OB, UCIOJIb3Ysl ONMHUCAHUE UCCIIECIOBAHUS, BBIICIATh
MPOBEPSIEMOE TPEATOI0KEHNUE, OLIEHUBATh IPABWIBLHOCTh MOPAIKA
MIPOBEAECHUS UCCIIEIOBAHMUS, 1€JIaTh BBIBOJIBIL;

MPOBOJUTH OMBITHI TI0 HAOMIOACHUIO (U3MUECKUX SBICHUU WA
bU3MYECKUX CBOMCTB Tel (KamWUISPHBIE SIBJICHHS, 3aBUCUMOCTH
JABJICHUSI BO3/lyXa OT €ro o0bEéma, TeMIepaTyphl, CKOPOCTH IMpoliecca
OCTBIBAaHMSA W HArpeBaHMsl MPU M3JIYUYEHHH OT LBETA W3JIy4arolleu
(moryomaronieli) MOBEPXHOCTH, CKOPOCTh HCHApPEeHHs BOJBI  OT
TEMIEPATYPhl KUIKOCTH M TUIOMIAAU €€ MOBEPXHOCTH, IJIEKTPU3ALMS
T€1 WU B3aUMOJECHCTBHE OHIEKTPUYECKUX 3apsioB, B3aUMOIECHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yaJIN3alllsi MAarHUTHBIX MOJIEW MTOCTOSHHBIX
MAarHuTOB, JEHUCTBUS MArHUTHOTO IIOJSl HA NPOBOAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA JIEKTPOJABUTATENS MOCTOSHHOTO
TOKa): (OPMYIMPOBATH MPOBEPSIEMbIE MPEANOIOXKEHUS, COOUpaTh
YCTAaHOBKY W3 TPEJIOKEHHOT'0 000pYAOBaHUS, OMUCHIBATH XOJI OIBITA
1 GOPMYITHPOBATH BHIBOIBL;

BBITIOJIHATh  TMPSMBIE H3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIbHOU
BJIAKHOCTU BO3/lyXa, CHJIBI TOKA, HAIPSKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U NATUYNKOB (DU3UUECKUX BEIIMYUH, CPABHUBATH
pe3ysibTaThl  M3MEPEHWA ¢  y4ETOM  3aJaHHOW  aOCONIOTHOM
MOTPELIHOCTH;

MIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (hU3MUECKON BETUUMHBI
OT JpYyrod € HCHOJB30BAHUEM TMPSIMBIX H3MEPEHUI (3aBUCUMOCTH
COIPOTHUBIIEHUS MPOBOJHUKA OT €r0 JJIWHBI, IUIONIAAX IOMNEPEYHOrO
CEUYEHUs U YJEIbHOIO COINPOTUBIICHHUS BEIIECTBA MPOBOAHUKA, CHIIbI
TOKa, MAYHIEr0 4Yepe3 MPOBOJHMK, OT HAIpPSIKEHHS HA IMPOBOJHUKE,
VCCIIEIOBAHME TIOCIEAOBATEIBHOIO M IMAPAUICIIBHOTO COEAUHEHUU
MIPOBOJIHUKOB): TUIAHUPOBATh HCCIIECIOBAHUE, COOMPATh YCTAHOBKY H
BBITIOJTHATh U3MEPEHUs, CIIeays MPEI0KCHHOMY IIaHy, (DUKCUPOBATh



pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJI€ TaOJIWIl U TPaduUKoOB,
JIeNIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

NIPOBOJUTH KOCBEHHBIC HW3MEpeHUs (Pu3nyeckux BenWdyuH (yaeabHas
TEIUIOEMKOCTh BEILIECTBAa, COINPOTHUBIIEHUE IMPOBOJIHMKA, paboTa u
MOIIHOCTh JIEKTPUUYECKOI0 TOKA): TJIAHUPOBATHh U3MEPEHMUsI, COOMPAThH
IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEAJIOKEHHON HHCTPYKIIUH,
Y BBIYHCIISATH 3HAYCHNUE BEJTMYNHBI,

coOnroaTh MpaBWila TEXHUKM 0Oe3omacHOCTH Mpu  padbore ¢
71a060paTOPHBIM 000PYI0BAHUEM;

XapaKTepU30BaTh TMPUHIUIBI JCHUCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOICTB C OMOpPOM Ha WX OMHCAaHHUA (B TOM YHCIIE:
CUCTEMa OTOIUICHUS JOMOB, THTPOMETp, MTapoBasi TypOMHA, aMIIepMETP,
BOJIBTMETP, CUETUMK AJIEKTPUUECKON DHEPTUH, DIIEKTPOOCBETUTEIHHBIC
npuoOOpHI, HarpeBaTeIbHbIC BIEKTPONPUOOPHI (mpumepsl),
ANEKTPUYECKUE TMPEAOXPAHUTENH, DIIEKTPOMArHUT, IJIEKTPOJIBUTATEINb
MOCTOSIHHOTO TOKa), MCMOJb3ysl 3HAHMS O CBOHCTBax (U3MYECKHUX
SIBIICHUN 1 HE0OXoauMble (PU3NUYECKHEe 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA U H3MEPHUTEIbHBIC
npuOOpsl MO CXeMaM U CXEMaTUYHBIM PHCYHKaM (KUIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUTATEIh BHYTPEHHETO
CropaHusi, dJIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI JIEKTPUUECKHUX
Hened ¢ MOCHeAOBATEIbHBIM W MapaJUIeNbHBIM  COECIUHEHUEM
3JIEMEHTOB,  pas3iuyasi  yCIOBHbIE  OOO3HAYEHUS  DJIEMEHTOB
AIIEKTPUUECKUX LIETICH;

NPUBOJIUTH TpUMEpPhl (HaXOAWTh HWHMOpPMAIMIO O MpUMepax)
NPaKTHYECKOTO HCIIOJIb30BaHUSA (PM3MUECKUX 3HAHUW B MOBCEIHEBHOMN
YKU3HU 711 oOecriedeHus: 6€30MacHOCTH MpU oOpallleHnH ¢ mpudopamMu
U TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUSI 3I0POBbSI U COOIIOCHUS
HOPM 2KOJIOTHYECKOTO MOBECHUS B OKPY>KaIoIei cpere;
OCYIIECTBIISITh TMOUCK HHPOpMAUK (U3MUECKOTO COACPKAHHUS B
WuTepHere, Ha OCHOBE HMEIONIMXCS 3HAHUH M IMYTEM CpaBHEHUS
JIOTIOTHUTENIbHBIX HMCTOYHHKOB BBIJCIATh HH(OpMaIMioo, KoTopas
SIBJISIETCS IPOTUBOPEUNBOMN MITH MOKET OBITh HEZIOCTOBEPHOI;
WCIIONIb30BaTh MPU  BBITIOJHEHWW Y4YEOHBIX 3aJaHUNl  HAY4IHO-
-TMIONYJIAPHYIO JUTEpaTypy (U3HUECKOro COAEp>KaHUs, CIPaBOYHBIE
MaTepuaibl, pecypchl cetu  MHTepHer, BiaAerhb NpuéMamu
KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOPMAIMKM W3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;
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CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIC U KpaTKWE YCTHBIE COOOIICHHS,
0000mmass WHPOpMAIMI0O W3 HECKOJIBKHX HCTOYHUKOB (HU3UICCKOTO
ColepKaHWs, B TOM 4YHCIE NyOJUYHO TIPEICTABIATH PE3YIbTATHI
NPOCKTHOW WM HCCIIEIOBATCIBCKOW JCATENBHOCTH, TIPH ITOM
IPaMOTHO UCIIOJIb30BaTh W3YYCHHBIN TIOHATHWHBIM ammapaTr Kypca
(bu3HUKHU, COPOBOXKIATH BBICTYIUICHUE MTPE3CHTAIINCH;

IIPY BBITTOTHEHUH Y4YEOHBIX TPOEKTOB M HCCIAEAOBAHUHN (DU3MUECKHUX
MIPOIIECCOB PACTIPEACIATh O0S3aHHOCTH B TPYIIE B COOTBETCTBHUU C
MIOCTABJICHHBIMU 3aJ]a4aMH, CJIETUTD 32 BBHIIOJIHEHUEM IUIaHa JEHCTBUN
U KOPPEKTHPOBATh €ro, aJleKBaTHO OICGHWBATh COOCTBEHHBIN BKIIAJ B
JeSATENHHOCTD TPYIIIIBI, BBICTPAWBaTh KOMMYHUKATHBHOE
B3aMMOJICHCTBHE, MPOSIBIISASA TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

KOHIly oOyueHuss B 9 KJlacce MpeAMETHBbIE Pe3yslbTaThl Ha 0a30BOM

YPOBHE JTOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH y 00YJAIONTUXCSI YMEHUI:

UCIIOJIb30BaTh IOHATUA: CHUCTEMa OTCYETa, MaTepuaibHas TOYKa,
TPaeKTOpus, OTHOCHUTEJIBHOCTD MEXaHUYECKOT O IBUKCHMS,
nedopmanus (ynpyras, IiIacTU4ecKas), TpEHUE, IIEHTPOCTPEMUTEIBHOE
YCKOpEHHE, HEBECOMOCTb U MEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO
TBEPAOE TENO, LIEHTP TSOHKECTH TBEPAOrO Teja, pPaBHOBECHE,
MEXaHUYeCKue KoysieOaHUs U BOJHBI, 3BYK, MHOPA3BYK U YIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJHBI, IIKajla >3JEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTb W JAJIbHO30PKOCTb,  CHEKTPbl  HCIIyCKaHHUS U
NOTJIOLIEHUsA, anbda-, 0eTa- U ramMma-u3iaydyeHus, U30TOMbl, sAepHas
DHEPIeTHKA;

pasznuyaTh SBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOIMHEHHOE
JBM)KCHHE, PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE NBIKEHUE, CBOOOTHOE
najeHue  TeJd, PAaBHOMEPHOE  JABMKEHHE IO  OKPY>KHOCTH,
B3aUMMOJICHCTBHE  TeJ, PEAKTUBHOE JBWKEHHUE, KojebaTelbHOe
IBW)KEHUE (3aTyXalollue W BbIHYXKICHHbIE KoJieOaHHs), PpE30HaHC,
BOJIHOBOE  JIBJKEHHME,  OTpaXEHUE  3BYyKa,  MNPAMOJIMHEIHOE
pacrnpocTpaHEHue, OTpPaKEHUE W TNPEIOMJICHHE CBETa, IOJHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3joKeHHue OeJoro cBeTra B CHEKTP U
CIIOKEHUE CHEKTPAJIbHBIX LIBETOB, IUCIEPCHS CBETA, E€CTECTBEHHAs
PaAMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOr0 CIEKTPA W3JIYUECHHS)
[0 OINWCAHUI0O HX XAapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3MYECKUX SBJICHHN B
OKpyXaroleM MHUpe (B TOM uucie (PU3NYECKUEe SBIEHUS B MPUPOJIE:
OPWIMBBl W OTJIMBBL, JBWXKeHUE T1iaHeT CONHEYHOM CHCTEeMBI,



pPEaKTUBHOE JBUKEHUE JKHUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHMUYECKHE BOJHBI, LIYHAMH, 3XO,
L[BETA TEJI, ONTUYECKHUE SIBJICHUS B IPHUPOJE, OMOIOrHuecKoe AeicTBrE
BUINMOTO, YIbTpadUOIETOBOTO H PEHTICHOBCKOTO M3IIYYEHUH,
€CTECTBEHHBIM  paJMOaKTUBHBIA  (OH,  KOCMHUYECKHE  JIy4H,
paMoOaKTUBHOE U3JIy4YyeHHE NPUPOJHBIX MHUHEpAJIOB, JCHCTBHE
pPaJMOaKTUBHBIX M3JIy4eHHH Ha OpraHu3M 4YejoBeKa), MpU OSTOM
NEPEeBOANTh  TPAKTUYECKYI0 3ajady B  y4eOHYIO,  BBIACTATH
CYIIECTBEHHbIEC CBOMCTBA (IPU3HAKHN) (PU3NYECKUX SBIICHUN;
ONUCHIBAaTh HW3YYECHHbIE CBOICTBA Tel U (U3MYECKUE SIBICHUSA,
UCTIONB3YS (PU3NYECKHEe BETUYHMHBI (CPEeIHSAS U MTHOBEHHAs] CKOPOCTh
TeJla IPU HEPaBHOMEPHOM JIBIDKEHUH, YCKOPEHHUE, TIepEMEIICHHE, MTyTh,
yIJoBas CKOPOCTb, CWJIa TPEHMs, CHUJa YIPYroCTH, CHJIA TSAXKECTH,
yCKOpeHHe CBOOOJHOTO MAaJCHHs, BEC Tella, UMIIYJIbC Telld, UMITYJIbC
CWJIbI, MEXaHWuYeckas paboTa W MOIIHOCTh, MOTEHIUAIbHAS YHEPTHUS
Tena, MOAHITOrO HaJl TTOBEPXHOCTHIO 3€MJIM, MOTECHIIMAJIbHAS SHEPTUs
C)KaTOM MpYy>KWHBI, KUHETUYECKas SHEPrus, IOJHAs MeXaHudecKas
SHEprusi, Mepuoa M YacToTa KojeOaHWM, JUJIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTA TOHA, CKOPOCTHh CBETa, IMOKa3aTelb MPeTOMIICHHUS
Cpelbl), MpU OINKUCAHUU TMPABWIBHO TPAKTOBATh (PU3UYECKHUI CMBICI
UCTOJIb3YEMbIX BEJIWYMH, OOO3HAYEHMS U EAMHULBI (PU3UUECKUX
BEJIMYWH, HAXOAUTh (DOPMYIBI, CBS3BIBAIOIINE NAHHYIO (DU3MUECKYIO
BEIMYMHY C APYTMMH BEIMYUHAMH, CTPOUTH TpaduKH H3YUYEHHBIX
3aBUCUMOCTEN PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SIBICHUS U IPOILIECCHI,
UCTIOJNB3YS 3aKOH COXPAHEHHS YHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHIUIT CYNEPIO3UIIMU CWJI, TIPUHIUI OTHOCUTENbHOCTH [ ammies,
3aKoHbl HbI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
NpEJOMJICHUS] CBETAa, 3aKOHBI COXPAHEHHUsS 3apsAJ0BOrO M MacCOBOIO
quceNl NpU SAACPHBIX PEAaKIUsAX, I[P O3TOM J1aBaTh CJIOBECHYIO
GOopMyIMpPOBKY 3aKOHa M  3alUChIBaTh €ro  MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBSCHATh (PU3UYECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCJIE U B
KOHTEKCTE  CHUTyalluid  MPaKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO--CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—
3 JIOrMyYecKux IIaroB ¢ OMopo Ha 2-3 H3YUYEHHBIX CBOMCTBA
buznuecKkux SABJICHUM, PU3NIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;
pemate pacy€THbIE 3a7aud (ONMUparoIuecs Ha cHCTeMy H3 2-3
ypaBHEHUH), WCIONB3ys 3aKOHBI H  (OPMYJBI, CBS3BIBAIOIIHEC



dbusznueckre BENWYMHBI: HA OCHOBE aHalM3a YCIOBHS 3aJlayu
3aMKUChIBaTh KPAaTKOE YCIOBHE, BBISIBIATH  HEAOCTAIOIIME  WIH
30bITOYHBIE JTaHHBIE, BHIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUIS peUIeHUsl, TMPOBOAWTH Pacy€Thl M OICHWBATHh PEATUCTHYHOCTDH
MOJTYYEHHOT0 3HAYeHHs (PU3HUECKOU BEIMYUHBI,

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PEIIUTh TPH TMOMOIIU
($U3NIECKUX METOAOB, UCIONB3Ysl OMUCAHHUE MCCIEIOBAHNUS, BBIICTATh
IpoBepsieMOe TPEANONOKEHHE, OIEHUBATh MPAaBHIBHOCTh MOPSIKA
NPOBENICHUSA WCCIENOBaHUs, JellaTh BBIBOJbI, HMHTEPIPETHUPOBATH
pe3ynbTaThl HAOIOJCHHH U OTBITOB;

NPOBOAUTH OMBITHl 1O HAOMIOAEHUIO (PU3UYECKUX SIBICHUNA WU
(bu3MUecKX CBOMCTB TeN (M3y4eHHe BTOPOro 3akoHa HproToHa, 3akoHa
COXpaHEHUsI SHEPTHH, 3aBUCUMOCTh NEpHOjia KOJeOaHU MPY>KUHHOTO
MasiTHUKA OT MacChl Ipy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJeOaHuM, MNPSMOJIUHEUHOE pacnpoCTpaHEHUE
CBETa, pa3joXKeHue Oenoro cBera B CIHEKTpP, H3YYEHUE CBOICTB
M300pa)KeHHUs B IJIOCKOM 3€pKajie ¥ CBOMCTB U300pakKeHUs MpeIMeTa B
coOuparoleit TuH3e, HaOMI0IeHNEe CTUTONIHBIX U TUHEHYATHIX CIIEKTPOB
U3JIYYEHUS): CAMOCTOSITEIbHO COOUpATh YCTAaHOBKY U3 HM30BITOUYHOIO
Habopa o0OOpyJOBaHUS, OMHUCHIBATH XOJ ONbITAa U €ro pPe3yibTaThl,
dbopMynHpOBaTH BHIBOBL

OPOBOAUTH TPU HEOOXOIWMOCTH CEpUI0 TPSAMBIX H3MEPEHHIH,
ompeneNnsisi cpeaHee 3Ha4YeHUuEe Uu3MepsieMoil Benu4uHbl ((pokycHoe
paccTtosiHMe coOuparoIiel JUH3bI), OOOCHOBBIBATH BBHIOOP crocoba
u3MepeHus (M3MEepUTEIHLHOTO prOopa);

NPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIUYHH C
UCTIOIH30BAaHUEM MPSMBIX U3MEPEHHH (3aBUCHMOCTH IyTH OT BPEMEHHU
IpY paBHOYCKOPEHHOM JBMXEHUM 0€3 HayalbHOM CKOPOCTH, MEepUoa
KosieOaHMii MaTEMaTUIECKOTO MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpaKeHUsl CBETa OT yrja MaJIeHus U yria NpeJoMIIEHHUs OT yria
najieHus): IUTAaHUPOBATh MCCIIEOBAHUE, CAMOCTOATENbHO COOMpaTh
YCTaHOBKY, (DUKCHUPOBATh pPE3yJAbTaThl MOJYYCHHOW 3aBHCHUMOCTH
bu3nUecKX BEMYUH B BHUJE TAOJHIl U TPaQUKOB, JAEIaTh BHIBOJIBI 11O
pe3ynbTaTam UCCIIEOBaHU;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHUs (PU3NYECKUX BEIMYUH (CpemHsis
CKOPOCTh U YCKOpPEHHE Tela MpHU PAaBHOYCKOPEHHOM JIBHXKECHUH,
YCKOpEHHE CBOOOIHOIO MaJeHus, )KECTKOCTh MPYKUHBI, KOdDPUIueHT
TPEHUS CKOJBKECHHS, MEXaHMYecKass padoTa W MOIIHOCTh, YacTOTa U
nepuoa KojeOGaHWid MaTeMaTHYeCKOro W TPYKHMHHOTO MAasTHUKOB,



ONTHYECKas Cuja COOMpaIoIie JMH3BI, PaJUOAKTUBHBIA (POH):
IUTAHUPOBATh U3MEPEHHUs, COOUPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHATG ~ WM3MEPCHHS, CIeAys TMPEIIOKEHHOH  MHCTPYKIIHH,
BBIYHCIIATh 3HAYCHUE BEIWYUHBI M aHAIM3UPOBATH IOJYYCHHBIC
pe3yNbTaThl C YUETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHUM;

coOnoaTh MpaBWia TEXHUKHM Oe30macHOCTH mpu  padbore ¢
71a00paTOPHBIM 000PYA0BAHUEM;

pasnuyaTh OCHOBHBIC TPHU3HAKKW M3YyYCHHBIX (PU3MUECKHX MOJCIICH:
MaTepHualibHasi TOYKa, a0COJTIOTHO TBEPJOE TENO, TOYCUHBIH HCTOYHHK
CBETa, JIy4, TOHKAasl JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIETb aTOMHOTO SPa;

XapaKTepHU30BaTh MPHUHIUIBI JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX ONUCaHUA (B TOM YHCIIE:
CIUJIOMETp, JATYUKU TIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, NEPUCKOI, (oToanmapar, ONTUYECKHE CBETOBOBI,
CHEKTPOCKOMN, AO3UMETp, Kamepa BunbcoHa), MCHoONb3ys 3HAHUSA O
CBOMCTBax (U3MUECKUX SBICHUN U HeoOXonuMmble (usndeckue
3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMBbI M CXEMAaTHYHBIE PHUCYHKH  HW3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPUTETBHBIX puOopoB u
TEXHOJIOTUYECKUX TMPOIIECCOB IPHU PEIICHUH YYEOHO--TIPAKTUIECKUX
3a7a4, ONTUYECKHE CXEMBbI JUIS TTOCTPOEHUSI M300paKEHUH B IUIOCKOM
3epKajie U coOMparole JTMH3E;

OPUBOJIUTHL MpUMEphl (HAXOAUTh HWHMOpPMAIMIO O MpUMEpax)
MPAKTUYECKOTO MCTIOIB30BaHMS (PU3NYECKUX 3HAHWUN B MOBCEIHEBHOU
KU3HU TSI 00ecTieueHns 0€30MacHOCTH MPU OOPAIICHUN C MPUOOpaMHU
U TEXHUYCCKUMH YCTPOMCTBAMHU, COXPAHCHHSI 3I0POBbSI U COOJIIOICHUS
HOPM 3KOJIOTMYECKOT0 TOBEICHUS B OKPY>KaIOILEH Ccpejie;
OCYIIECTBJIATh TMOUCK HH(pOpManuu (U3HUECKOTO COACpKAHUA B
WNHTepHeTe, caMOCTOSTENbHO (OPMYNIHpPYST TIOWCKOBBIA  3armpoc,
HAaXOMUTh  NyTU  ONpENEiICHUs  JOCTOBEPHOCTH  MOJYYEHHOU
uHbOpMAIlMM HAa OCHOBE HMEIONIMXCS 3HAHUM W JIOMOJHUTEIbHBIX
HUCTOYHUKOB;

UCIIONIb30BaTh TIPW  BBINTOJIHCHWHM  YYCOHBIX 3aJaHUil  HAy4YHO--
HNOMYJISIPHYIO JIUTEPATYpPY (DU3UUYECKOTO COJEp KaHUs, CIPABOYHbIE
MaTepuaibl, pecypchl cetu  MHTepHer, BiaAerhb NpuéMamu
KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOPMAIMKM W3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;



co3/1aBaTh COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOIIIEHUSI Ha OCHOBE
uH(pOpMAITUN U3 HECKOJIIBKUX MCTOYHUKOB (PM3HUECKOTO COACpKaHUSA,

nyOJIUYHO

MPEICTABIATD

pe3ynbTaThl

MPOEKTHOM

500041

UCCJIeI0BATEIbCKON ACSATENbHOCTH, IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3YYCHHBI TOHATHMHBIA anmapar H3y4aeMmoro pasjeia (QuU3uKu U
COTIPOBOXKJIaTh BBICTYIICHUE MPE3CHTAIMEH C y4ETOM OCOOCHHOCTEU
ayJIUTOPUU CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KosmnuectBo yacos DJIEeKTPOHHbIE
Ne | HaummeHoBaHue
(uu¢posbie)
n/ | pasieioB U TeM Bcer | Konrtpoasu | Ilpaktuuec
o0pa3oBaTe/bHbIE
I MporpaMMbl 0 ble padoThI KHe padoThbl
pecypcsl
Paznen 1. @usnka u €€ poJib B O3HAHUM OKPYKAKIIET0 MUPa
bu6mmoreka [IOK

®du3uka - HayKa o

1.1 2 https://m.edsoo.ru/7f41
TpHpoe 6194
DUBHICCKIE bubmuorexa [IOK

1.2 2 1 https://m.edsoo.ru/7f41
BCJINYHNHBI 6194
EcrecTtBeHHOHAYY bu6mmoreka [IOK

1.3 HBIA METOJT 2 1 https://m.edsoo.ru/7f41
MIO3HAHUS 6194

Hroro mo pazneny 6

Pa3znea 2. IlepBoHayajibHbIE CBEIeHUA O CTPOEHUM BellleCTBA

bu6mmoreka [IOK
Crtpoenue
2.1 1 https://m.edsoo.ru/7f41
BEIIECTBA 6194
JIBmokeHue u bubmuorexa [IOK
2.2 B3aHUMO/JICHCTBHE 2 1 https://m.edsoo.ru/7f41
JaCTHUIl BENIECTBA 6194
ArperaTHble bu6mumorexa LIOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f41
BellecTBa 6194
Hroro no pazgeny 5

Paznen 3. /IBuskeHune U B3auMoieiicTBHE TeJl

3.1

Mexannueckoe

3

bu6nuoreka [IOK
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JABHMOKCHUC

https://m.edsoo.ru/7f41
6194

Nuepuus, macca,

but6nmmoreka [IOK

3.2 4 https://m.edsoo.ru/7f41
IJIOTHOCTD 6194
bubmuorexa [IOK
3.3 Cuna. Bugs! cun 14 https://m.edsoo.ru/7f41
6194
Wroro no pazueny 21

Pasnen 4. /laBiieHue TBEpPABIX TeJl, KUAKOCTEH U ra30B

JlaBnenue.
Ilepenaua
JABIICHUS bubmuorexa [JOK
4.1 TBEPIBIMU 3 https://m.edsoo.ru/7f41
TEJIaMH, 6194
JKUJIKOCTSIMH U
razamu
Jlassenue bu6mmorexka [IOK
4.2 5 https://m.edsoo.ru/7f41
KHUIKOCTH 6194
bubmuorexa [IOK
A oe
4.3 Tvochep 6 https://m.edsoo.ru/7f41
JIaBIICHUE 6194
[erictBue
KHIKOCTH M 1433 bubmuorexa [IOK
4.4 . 7 https://m.edsoo.ru/7f41
Ha TIOTPYXEHHOE 6104
B HHUX TEJIO
Hroro no pazueny 21

Pa3nea 5. PaGora u MOIIHOCTB. DHEpPrus

Pa6ora u bubnmnoreka [IOK
5.1 3 https://m.edsoo.ru/7f41
MOIIIHOCTb 5104
ITpocThie bubmuotexa [JOK
5.2 0 5 https://m.edsoo.ru/7f41
MEXaHU3MBI c100
Mexanudeckast bubmuorexa IIOK
5.3 4 https://m.edsoo.ru/7f41
JHEpPTUs S100
Hroro no pazgeny 12
PesepBHoe Bpems 3
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OBILIEE

KOJIMYECTBO
YACOB I1O o8 3 12
[MPOI'PAMME
8 KUIACC
Koun4yecTBo yacos DJ1eKTPOHHbIE
Ne | HaumeHoBaHue
(uudposbie)
n/ | pasgenoBuTeM | Beer | Kourposbn | Ilpakruueck
o0pa3oBaTe/bHbIE
1 NMporpamMmMbl 0 ble padoThI ue padoTbl
pecypcsbl
Paspnen 1. TemoBble siBJIeHUS
Crpoenue u bubnuorexa [JOK
11 CBOMCTBA 7 https://m.edsoo.ru/7f41
BEILICCTBA 81ce
TerIoBbe bubmuorexa [IOK
1.2 21 1 5 https://m.edsoo.ru/7f41
MPOLIECCHI 81ce
Hroro mo pazneny 28
Pa3neu 2. DiiekTpu4ecKkue M MATHUTHBIE SIBJICHHSA
DneKTpUYecKue
3apsbl. bubnuorexa [JOK
2.1 3apsKeHHbIE 7 1 https://m.edsoo.ru/7f41
TENa U Ux 81ce
B3aMMOJICIICTBHE
[TocTosiHHBIM but6mmoreka [IOK
2.2 INEKTPUYECKUI 20 1 7 https://m.edsoo.ru/7f41
TOK 8lce
MArHITHELE bubmuorexa [IOK
2.3 6 1 1.5 https://m.edsoo.ru/7f41
SIBJICHUS
8lce
S EKTHOMALHIT bu6mmoreka [IOK
24 P 4 https://m.edsoo.ru/7f41
Hasi UHAYKIUS 81ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
68 3 145
YACOB IIO

[TPOTPAMME
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9 KUIIACC

Kouun4yecTBo yacoB DJ1eKTPOHHbIE
Ne HanmMmenoBanue
(uudposbie)
n/ | pasgenoBuTeM  Bcer | Kourponbn = IlpakTuveck
o0pa3oBaTe/bHbIE
| nporpamMmel 0 ble padoThI ue padoTbl
pecypchbl
Pa3nea 1. MexaHu4ecKkue sIBJCHUSA
Mexanndeckoe
bubmuorexa [IOK
JIBIDKEHUE U
1.1 10 1 https://m.edsoo.ru/7f41
CIOCOOBI €T0
a4ab
OIMCAHUS
Bzaumonelicteu bubmmorexa [JOK
1.2 20 1 3 https://m.edsoo.ru/7f41
€ Tell
ad4ab
3AKOHLL bubmuorexa [IOK
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHEHUs
a4ab
Hroro no pazueny 40
Pa3znea 2. MexaHn4ecKHe K0JI€0AHUS U BOJIHLI
MexaHn4eckue bubmorexa HOK
2.1 7 3 https://m.edsoo.ru/7f41
KoeOaHus
a4ab
but6mmoreka [IOK
Mexanunueckue
2.2 3 8 1 3 https://m.edsoo.ru/7f41
BOJTHBL. 3BYK 2436
Hroro no paszneny 15

Pa3znen 3. DiieKTpOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI

DJIeKTPOMarHuT
Hoe THolle I bubmuorexa [IOK
3.1 6 2 https://m.edsoo.ru/7f41
ANEKTPOMArHUTH
a4ab
bI€ BOJIHEI
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHUS
3aKOHBI bu6mmorexa [IOK
4.1 pacrpocTpaHeHH 6 2 https://m.edsoo.ru/7f41
sl CBeTa adab
JInH3EI 1 bu6muoreka [IOK
4.2 ONTUYECKUE 6 3 https://m.edsoo0.ru/7f41
IPUOOPHI a4ab
4.3 Paznoxenue 3 2 bubmuoreka [JOK
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0eJIoro cBeTa B
CIIEKTP

Hroro no pazneny

15

https://m.edsoo.ru/7f41
a4ab

Pa3gen 5. KBaHTOBBIC IBJICHUSA

Hcnyckanue n bu6numorexa [IOK
51 TIOTJIOIIIEHHE 4 1 https://m.edsoo.ru/7f41
CBETa aTOMOM adab
CrooeHIe bu6nmoreka [IOK
5.2 p 6 1 https://m.edsoo.ru/7f41
ATOMHOTO SI7Ipa 2436
SnepHbe but6mmoreka [IOK
5.3 alf 7 1 https://m.edsoo.ru/7f41
peartmn a4ab
Hroro no pazneny 17
Pa3znea 6. IloBTopuTe 1bH0-00001IAOINIT MOYJIb
[ToBTOpEHME U
00o0menne bubmuorexa [IOK
6.1 COJIEpKaHHS 9 2 https://m.edsoo.ru/7f41
Kypca hu3muKu 3a a4ab
7-9 knacc
Hroro mo pazneny 9
OBIIEE
KOJIMYECTBO
102 27
YACOB I1O

[TPOTPAMME
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