AOKYMEHT NOANNCAH
SMNEKTPOHHOW NOAMMUCHIO
c 2E0160810
B
e

MUWHHUCTEPCTBO IMPOCBEMIEHUS POCCUICKOI ®EJIEPAIIAN

MunnctepcTBo oopa3zoBanus KpacHosipckoro kpasi

YnpasjieHue 0011ero U JOMIKOJBLHOT0 00pa3oBaHusl
AamuHucTpanuu ropoaa Hopuibcka

MBOY «CIHI Ne 27»

PACCMOTPEHO YTBEPXJIEHO
Ha 3acenanu MO mupexktop MBOY «CIHI Ne 27y

O.10. Kapnosa O.B. I'onoBuHOBa
[Tpotokoa Ne 1 [Tpukaz Ne 01-05-372
ot 30.08.2023r. ot 30.08.2023 1.

PABOYAS ITPOI'PAMMA
(ID 3339441)

yueOHoro npeamera «®usuka» (bazoBblii ypoBeHb)

Ha 2023-2026 y4eOHbBIH 1O
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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOI'O OOHIEro 0Opa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHHMI M TpeOOBaHUU K pe3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€ToM denepanbHOi padbouel mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueOHoro npeamera «Duszukay.

Copepxanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHHE
€CTECTBEHHO-HAYYHOU T'PaMOTHOCTH OOYYaloUIMXCsl M OPTaHM3aldI0 HM3YyYEHUs
GU3MKKM Ha JAESTENbHOCTHOM OCHOBe. B mporpamme mo (u3MKe yUHUTHIBAIOTCS
BO3MOXKHOCTH YyueOHOTo mpeameTra B peanusaruu tpedoBanuii ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM M METaIlpeIMETHBIM pe3yJbTaTaM 00YyUYEHUSs, a TaKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacupenesieHue yueOHOro maTepuana
1o rogaMm o0y4yeHus (1o Kiaccam), MpeasiaraeT MPUMEPHYIO MOCIeI0BATEILHOCTD
U3Y4YEHUs TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEpPKAHUA U
yuéTe BO3pACTHBIX OCOOCHHOCTEH 00yJatOIUXCsl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUA METOJUYECKON
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl 1o y4eOHOMY MpPEIMETY.

®uzrka SABISETCS  CHUCTEMOOOPA3yIOIIUM [JIsi  €CTECTBEHHO-HAyUHBIX
y4eOHBIX TPEIMETOB, MOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB
U SBJICHUM, H3ydyaeMbIX XHMHUEH, Ouoyiorued, acTpoHOMHEH U GU3HIECKON
reorpagued, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
npenocTaBiIsieT Haubosee sCHble O00pa3lpl MPUMEHEHHS Hay4HOrO MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYEeHHs JOCTOBEPHBIX 3HAHUN O MUPE.

OpHa W3 TNIaBHBIX 3a/lay (PU3NYECKOTO 0Opa3oBaHUS B CTPYKTYpe OOILIETo
o0pa3oBaHUs COCTOUT B (DOPMUPOBAHUU E€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH U
MHTEepeca K HayKe Yy 00yJaronuxcs.

N3yuyenne ¢Qusukun Ha 0a30BOM YypOBHE MpEIIoyiaraeT OBJaJCHHE
CIEAYIOINMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBICHUS;

e OIIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIeI0BAHNUS;

e UHTEPHPETUPOBATh  JaHHbIE WU HUCIOJb30BaTh  HAy4dHbIC
JI0Ka3aTeNbCTBA JJIS TOYYEHHUS BBIBOJIOB.

Lenn wu3yueHuss ¢GU3MKK HA YpOBHE OCHOBHOro oOmiero oOpa3oBaHMs
onpenenensl B Konmenmuu mnpenonaBanus yueOHoro mnpenMera «®Dusmuka» B
oOpa3oBarelbHBIX opraHuzanusx Poccuiickoit @exepanuu, pean3yrOMIUX
OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOTPAMMBI, YTBEPKIEHHON peElIeHHEM



Komnerun Munuctepctsa npocsenienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne [IK-48H).
Heau uzyyeHus: pusuku:

NPHOOPETCHHE HWHTEpeca W CTPEMIICHHS OOYYaroIIuXCsl K HaydHOMY
W3YYCHHUIO TPUPOJIBI, PAa3BUTHE HMX HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHHH O HAYYHOM METOJC IMO3HAHUS U (OPMUPOBAHUE
MCCJICIOBATEIBLCKOTO OTHOIICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbraTa H3ydYeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHUH O PO (DU3UKU JJI PAa3BUTHS JIPYTHUX
CCTCCTBECHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBICHUA O  BO3MOXHBIX  chepax  Oymymier
po(heCCHOHATBLHOMN JACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HarpaBJICHHH.

,HOCTI/I)KGHI/IG OTHUX ueneﬁ IMporpaMmesnl 110 (1)I/I3I/IKC Ha YPOBHC OCHOBHOTI'O
O6HIGFO 06pa30BaHI/I}I oOecreunBaeTCs PEIICHUEM CICAYIOIMINUX 3adaY:

npuoOpeTeHne 3HAHUM O JMCKPETHOM CTPOEHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX U KBAaHTOBBIX
SBIICHUAX;

NpUOOPETeHNE YMEHUMN OIMUCHIBATH U OOBSCHATH (HU3MUECKUE SIBICHUS C
UCIIOJIb30BAaHUEM TOJYYECHHBIX 3HAHUM;

OCBOCHHE METOJIOB PpEIICHUS MPOCTEHUIIUX pacUYE€THBIX 3aJad C
UCIIOJIb30BaHUEM bu3nYeCKuX MOJIeIe, TBOPUYECKHUX u
IPAaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BHUTHE YMEHUN HAOJI0AaTh MPUPOHBIEC SIBJICHUS U BHITIOJHATH OIBITHI,
nabopaTopHbie  paOOTBl U IKCHEPUMEHTAIbHBIE HCCIEAOBAHHUS  C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

ocBoeHHE MPUEMOB pabOThl ¢ mHpoOpMaIuen (GU3NUIEeCKOro CoIep>KaHusd,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JOCTHRKEHUSX (PU3UKU, aHAINU3 U
KPUTHUYECKOE OlIEHWBaHHE HH(POPMAIIUU;

3HAKOMCTBO €O c(hepamu mpodeccrHoHaTbHON NesATeIbHOCTH, CBI3aHHBIMU
¢ (U3MKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKEHUAX (U3UUECKON HAYKH.



COJEPXAHME OBYYEHUA
7 KIIACC

Paznen 1. ®usuka v €€ posib B IO3HAHUM OKPY KAIOIIEr0 MUPA.

®usnka — Hayka o mnpupone. fABiaeHus npupoibl. PU3NYECKHE SBICHUS:
MEXaHUYECKHE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mmepenue Quiznueckux BenuyuH. Duznueckue
npudopsl. [lorpemnocts u3mMepenuii. MexxayHapoiHasi CUCTEMa €IMHHIL.

Kak ¢wusuka u japyrue ecTecTBEHHbIE HAyKd H3Yy4YalOT TMPUPOIY.
EcTecTBeHHO-HAYYHBIM METOJI TMO3HAHMS: HAONIOJCHHE, TOCTAaHOBKA HAyYHOTO
BOMPOCA, BBIIBIKEHUE THUIOTE3, IKCIIEPUMEHT 110 MPOBEPKE TUIOTE3, OOBSICHEHUE
Habmonaemoro sBienus. Onucanue GU3NIECKUX SBJICHUN C TOMOIIBIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHHWuYecKue, TEIUIOBBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE
SIBJICHUSL.

2. ®usnueckure TpuOOPHI U MPOIEAypa MPSMbBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM MTPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmnpejesieHne NOKa3aHUii U3MEPUTEIHLHOT0 MpudOpA.

2. M3MepeHue pacCTOSTHUM.

3. M3mepenue 00bEéMa JKUAKOCTH M TBEPIOTO TeJia.

4. OmnpeneneHue pasMepoB MaJbIX TeJl.

5. M3MepeHne Temieparypbl HpU MOMOIIM >KHIKOCTHOTO TEPMOMETpa U
NaTYMKa TeMIEPaTyphl.

6. IlpoBeneHue uccnenoBaHUsl MO MPOBEPKE THIOTE3bI: JAIbHOCThH MOJETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OoJblle, YeM OoJbllle BhICOTA
nycKa.

Paznen 2. IlepBoHayasibHble CBeICHUSI 0 CTPOEHMH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,

JOKa3bIBAIOLINE TUCKPETHOE CTPOCHHE BEUIECTBA.

JIBrkeHne dactul BemiectBa. CBs3b CKOPOCTH JBWKEHUS YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe aBuxkenue, auddysus. BzaumopeiicTBue uactuil
BEILECTBA: IPUTSIKEHNUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEIIECTBA: CTPOCHHUE Ia30B, KUIKOCTEH M TBEPIBIX
(KpUCTAIITUYECKUX) Tell. B3auMoCBsA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJBI.

Jemoncmpauuu.

1. HaGmonenure OpOyHOBCKOTO JIBHXKEHHSI.



2.
3.

Ha6monenne nuddysun.
Habmionenne  sBieHul,  OOBACHAIOIIUXCS  NPHUTSHKEHUEM  HIIN
OTTAJIKUBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1.

2.
3.

Ounenka amamMerpa aToMa MeTOAOM PSI0B (C MCHOJb30BAHHEM
dororpadumii).

OneITHI IO HAOIIOJEHUIO TEIJIOBOTO PACHIUPEHHS Ta30B.

OneITHI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBukeHHe U B3auMo/ielicTBHE TeJl.

MexaHnnyeckoe JBUXKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM IBMXKEHUM. Pacu€Tr mytu u
BPEMEHU JIBUKEHUSI.

SBneHne wHepUUU. 3aKOH WHEpUUHU. B3ammoneiicTBue Ten Kak MpUYMHA
U3MEHEHUSI CKOPOCTHM JBMKEHHMS Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTtHOCTh BemiecTBa. CBSI3b IIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIE
00BéMa BellecTna.

Cuna Kak XapakTepuCTHKa B3auMoJieicTBus Tell. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBJIEHHE TATOTEHUS W Cuia
TspkecTr. Cuiia TSKECTH Ha Ipyrux mianetax. Bec tena. HesecomocTs. CroxeHue
CWJI, HalpaBJICHHBIX MO OJHOW Npsmoi. PaBHoaelcTBytomas cui. Cuna TpeHUS.
TpeHune CKOIbKEHUSI U TPEHUE MOKOos. TpeHue B MPUPOIE U TEXHUKE.

Jemoncmpayuu.

1
2
3
4.
5
6

Habmaronenrne MeXaHUYECKOIO JBIIKEHHS TEA.

N3mepenune ckopocTy MPSMOIUHEHHOTO JIBUKEHUS.
HaGmronenue siBeHusi HHEPITUY.

HaGmronenne n3MeHeHus: CKOPOCTHU MPU B3aUMOJICUCTBUU TeE.
CpaBHeHHE MaccC 0 B3aUMOJICHCTBUIO TEJ.

CrnoxeHue cuJjl, HallpaBJICHHBIX 110 OJTHOM MPSMOM.

Jlabopamopnuwie padomut u onvimot.

1.

o v kw

OmnpeneneHue CKOPOCTH PABHOMEPHOI0 [BWKeHHMsI (IIapUKa B
KUIKOCTH, MOJeJIH JIEKTPUIECKOr0 aBTOMOOWJIA U TaK JaJjee).
Omnpenenenne cpenHeld CKOPOCTH CKOJIBKEHHUS Opycka WM IIapuKa To
HAKJIOHHOM IJIOCKOCTH.

HN3mepenue macchl Tedia.

Omnpenenenue NJIOTHOCTH TBEPAOIO TeAa.

HccaenoBanue cuibl ynpyrocTH.

I'pangyupoBanue npy:;KuHbl 1 M3MEPeHNE CHJI JUHAMOMETPOM.



7. HccaenoBanue 3aBUCMMOCTH CHJIBI TPEHUSA CKOJbXKCHHUA OT INVIOINAAH

CONPUKOCHOBEHHUSI, OT Beca Tejla M XapaKTepa CONPHKACAIONIUXCH
MOBEPXHOCTEH.

Paznen 4. /laBjieHne TBEPABIX TeJl, dKHUAKOCTEN U ra30B.

JHaBnenue. CriocoObl YMEHBIIICHUS U YBEIWUYCHUS JaBlieHus. /laBiieHue rasa.
3aBUCUMOCTh JaBJIEHHsI Traza OT 00BEMa, TemmepaTyphl. Ilepemadya naBiieHHS
TBEPABIMU TEJIAMH, XKUAKOCTIMHU W ra3zamu. 3akoH Ilackams. [IHeBmaTuueckue
MalliHbI. 3aBUCUMOCTh JAaBJEHUS JKUIKOCTH OT TIyOwHBL. ['mapocratnueckuii
napagokc. Coobmiaromuecs: cocybl. [ mapaBnnyeckue MeXaHu3Mbl.

AtMmochepa 3emiu u atrmocdepHoe naBieHue. [IpuuuMHBI CyIeCTBOBAaHUS
BO3yIIHOM oOonouku 3emau. OnbiT Toppuuennu. M3mepenuwe armocdepHOTo
JaBJIeHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[TpubGops! 11 u3MepeHus: aTMOCPEepHOro AaBICHUS.

JlelicTBYE XUAKOCTH M Ta3a Ha MOrpy>KEHHOE B HUX TeJO. BriTankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozmyxormnaBanue.

Jemoncmpayuu.

S T o

~

3aBUCHUMOCTb JIABJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocy/ibl.

['mppasnuueckuit mpecc.

[IposiBinenue nercTBust aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHUJIBI OT 00bEMa MOTPYKEHHOM YacTu
T€Ja U MJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBHITAIKUBAOIIEH CUIIbI BECY BBITECHEHHOW KUJKOCTH.
VYcnoBue miaBaHus TeN: MJIABAaHUE WM NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOILIEHUS IJIOTHOCTEMN TeNa U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1.

HccaenoBanme 3aBHCHMOCTH Beca Tejla B BoAe OT 00béMa
MOTrPY:KEHHOU B )KUAKOCTH YaCTH TeJia.

OnpenesieHne BBITAIKHBAWIIEH CWIbI, JAeCTBYWOIIEd HAa TeJo,
NMOTrPYKEHHOE B KUIAKOCTb.

IIpoBepka He3aBUCHMMOCTH BbITAJIKUBAKONICH CHJIbI, AeCTBYIOLIEH HA
TeJI0 B KHMJAKOCTH, OT MacChl TeJia.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJKUBAIOIIECH CHIIBI,
NEUCTBYIOIIEH Ha TEIO0 B IKUIKOCTH, OT O0BEMa MOrpYyKEHHOW B
YKHJIKOCTh YaCTH TeJia M OT IJIOTHOCTH KHJIKOCTH.

BbisicHeHHe yCJIOBHH IUVIABAHMS TeJIA B 'KUIKOCTH.

KonctpyupoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U
omnpezaeaeHue €€ rpy30noabEMHOCTH.



Paznen 5. Pabora u MOIIHOCTH. DHEpPrusi.

Mexannueckasi paboTa. MOIIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [IpumeHeHue TmpaBuia paBHOBECUS phluara K OJIOKY.
«3omotoe mnpaBwio» MexaHukd. KIIJ mnpocteix MexanusmoB. IlpocTeie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHermueckas W TNOTEHUUANbHAsE JHEPTHUS.
IIpeBpalieHre 0HOTO BH/Ia MEXAaHUYECKOUN SHEPIUU B APYroi. 3aKOH COXpaHEHUs
SHEPIUHU B MEXaHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JBM)KCHHU Tela

10 TOPU30HTAJIbHON TOBEPXHOCTH.
2. HUccaenoBaHue ycjI0BUH PABHOBECHS pblyara.
3. U3mepenue KII/| HAKJIOHHOM IVIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKOU DHEPIUU.
8 KUIACC

Pa3gea 6. TenioBLIe ABJI€HHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONbITHI, MOATBEPKIAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mogenun TBEPAOro, >KHUIKOTO M Ta3000pa3HOTO COCTOSIHUH BeIecTBa.
Kpucrannuueckue u amopdusie tena. OObICHEHNE CBOMCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOXKEHUN MOJEKYIIPHO--KHHETUYECKON TEOpUH.
CmaunBaHue U KanWUISIpHBIE siBIeHUA. TemIoBOe paclIupEeHUE U CKATHE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBMKECHUS
gactull. BHyTpeHnsisi sHeprus. CrnocoObl HU3MEHEHUS BHYTPEHHEH SHEPruu:
Temionepeaaya 5 COBEpILICHUE paboTHI. Bunsr TeIIoNepeaayn:
TETUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTyUYEHHE.

KoanuecTBo TemnoThl. YIenbHas TEIJIOEMKOCTH BellecTBa. TemiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TeruioBoro OanaHca. [lmaBineHnue wu
OTBEpJCBAaHUE KPUCTAUIMUYECKUX BEIIECTB. YAEIbHAs TEIJIoTa IIJIaBJICHUS.
[TapooOpaszoBanne u koHaeHcanusa. Mcmapenue. Kunenue. YnenbHas Tteruiora
napooOpa3oBaHHs. 3aBUCUMOCTb TeMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOro
JTIaBJICHUS.

BraxxHocTs Bo3ayxa.

DHeprus TomuBa. Y AeJbHas TEIJIOTa CTOpaHusl.



[Tpunnumer pabotel TeroBbiX aBuratenei KIIJ TeruioBoro npurarens.
TennoBble IBUTATENN U 3ALUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Jemoncmpauuu.

1.

2
3
4.
5

L 00 N>

10.
11.
12.
13.

Ha6mronenre 6poyHOBCKOTO JIBUKEHUSI.

Ha6monenne nuddysun.

HaGmronenue siBeHUit cMauMBaHUsI M KalMMJUIAPHBIX SIBJICHUH.
HaGmoeHne TemioBoro pacmpeHus Tel.

N3meneHnue namieHus ra3a Mpd WU3MEHEHUH 00bEMa W HArpeBaHUHU WU
OXJIAXKJICHHUH.

[IpaBumna u3MepeHus: TeMIepaTyphl.

Buasl Tenonepenayu.

OxJakJIeHue TIPH COBEPIICHUH pabOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHCIIIHUMU CHUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEH pa3IMUYHBIX BEIIECTB.
Habmaronenue kuneHus.

Ha6mroieHre mocTosTHCTBA TeMIepaTyphl IPH TUTABICHUH.
Moenu TEIUIOBBIX ABUTaTEJIEH.

Jlabopamopnuie padbomot u onvimeot.

1.
2.
3.

10.

11.
12.
13.
14,

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYIISIPHOTO TTPUTSKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIU caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH H
TBEPBIX TEIL.

Omnpenenenue qaBieHUs BO3yXa B OaJUTOHE IITTPHIIA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTH JABJIICHUS BO3JyXa OT €Tro
00béMa M HArPEeBaHUS WIN OXJIAXKISHUS.

[IpoBepka TUIOTE3bI JIUHEHHOW 3aBUCUMOCTH JJTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TeMIIepaTypHhl.

HN3yueHue ycTponcTBa KAJOpUMeETpA.

HaGmroneHnne w3MeHeHHMs] BHYTPEHHEH DSHEpPrud Tejna B pPe3yibTaTe
Tertonepeaayr U paboThl BHENTHUX CHJI.

HccnenoBanue siBjieHUsl TEIUIO0OMEHA NMPH CMEIIMBAHUU XOJOAHON H
ropsiueu BOAbI.

OnpenesieHne KOJANYECTBA TeEIUIOTHI, IOJYYEHHOr0 BOAOW mNpH
TEIUI000MEeHEe C HATPETHIM METAJINYECKUM ITHJIMHIPOM.
OnpenesieHue yaeabHON TeNJI0EMKOCTH BelleCTBA.

HccnenoBanue nporecca ucnapeHusl.

OnpenesieHne OTHOCUTEIbHOM BJIAKHOCTH BO3AyXa.

Onpenenenue yaeabHOW TETUIOTHI MUIABJICHUS JbJA.



Paznen 7. djekTpruyecKkue 1 MATHUTHBIE SIBJICHHS.

OnekTpuzanus Tel. JIBa poaa 3JIEKTpUUECKHUX 3apsaoB. BzaummoneiicTBue
3apsKEHHBIX Tel. 3akoH KyrnoHa (3aBUCHUMOCTh CHJIBI  B3aMMOJICUCTBUSA
3apsIKEHHBIX TEJI OT BEJIMYMHBI 3apsIIOB U PACCTOSTHUSI MEXKY TEJIAMM ).

Onektpuueckoe moJie. Hanpsixk€HHOCTh 3nekTpuueckoro mnojs. I[lpuniun
CYMEPTO3UIINH EKTPUUECKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsii.
Ctpoenne aroma. [IpoBOJHMKM W  JMAJIEKTPUKU. 3aKOH  COXPaHCHUS
AJIEKTPUYECKOTO 3apsa.

ONIEKTPUUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUA DJICKTPUUECKOTO TOKA.
HcTtouynuku mocTossHHOTO TOKAa. JIeHMCTBHS DIEKTPUYECKOTO0 TOKa (TEIIoBOe,
XUMHUYECKOE, MarHUTHOE). DINEKTPUYECKUH TOK B KHUJKOCTSAX U ra3ax.

Onektpuueckas nenb. Cuwina Toka.  DJIEKTPUUECKOE  HAIMpsHKEHUE.
ConpoTuBieHUe MPOBOJHUKA. YIEIBHOE COMPOTHUBJIIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. [locienmoBatenbHOE W MapajlielIbHOE — COCUHEHUE
IPOBOJHUKOB.

Pabota w MONIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jkoyms—JIeHma.
DneKTpuUecKue ey U MOTpeOUTeNH IEeKTpUIeckoit 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHE.

IlocTtosaable  MarsuThl.  B3amMojeiicTBHE  ITOCTOSHHBIX  MarHHWTOB.
MarnautHoe 1oyie. MarauTHoe nmose 3eMJIM M e€ro 3HaueHHue JJIA JKU3HH Ha 3eMIie.
OmbiT  Opcrena. MarHuTHoe Tole  dJeKTpuueckoro Toka. IIpumeHeHue
3JIEKTPOMAarHuTOB B T€XHUKE. J[€fICTBME MAarHUTHOIO TOJISl HA MPOBOJAHUK C TOKOM.
DJNIeKTPOABUTATENIbL TOCTOSTHHOIO TOKa. VCMonb30BaHUE JJIEKTPOJBUTATEIECH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapajes. SABneHue 3nekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.

DJIeKTpOreHeparTop. Cnoco0ObI MOJTyYEHUS AIEKTPUIECKOU SHEPIUHU.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.
Jemoncmpayuu.

DneKkTpu3auus Tell.

JIBa poza 3JIEKTpUYECKUX 3apsAJI0B U B3aUMOJICVCTBUE 3apsKEHHBIX TEII.
YCTpOUCTBO U IEMCTBUE JNEKTPOCKOTIA.

DneKkTpocTaTuyecKas HHIYKIIHS.

3aKOH COXpaHEHHUS AIEKTPUUECKHUX 3apsa0B.

[IpoBOAHUKH U TUDIIEKTPHUKHU.

MopaennpoBaHue CUIOBBIX JTUHUN SJIEKTPUUECKOTO MOJIS.

M cTOYHMKYN OCTOSHHOTO TOKA.

JIeMCTBUS 3IIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKUMN TOK B KUIKOCTH.
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11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

["a30BbIi pa3psia.

N3Mepenune cuiibl TOka aMIepMETPOM.

N3Mepenne 31eKTpUIeCKOro HanpsiKEHUSI BOJIbTMETPOM.

PeocTaT u MarazuH conpoTUBICHUIA.

BzanmMopeiicTBrE ITOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3ZMOKHOCTH pa3eICHUS MTOII0COB MarHuTa.
MoenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT OpcTena.

MarauTHoe 1oJje ToKa. DJIEKTPOMArHuT.

JlelicTBME€ MarHWTHOTO T0JIS1 HA TIPOBOJHUK C TOKOM.
DJIIeKTPOABUTATEIIH TIOCTOSIHHOTO TOKA.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON UHTYKITUU.

OnbiThl Dapajes.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHHS.

DJIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuwie padomut u onvimut.

1.

10.

11.

OnpiThl MO HAONIONEHUIO SJEKTPU3ALMM TeJd WHIYKUHWEW U Tpu
CONPHUKOCHOBEHHUH.

HccnenoBanre JeWCTBUS 3JIEKTPUYECKOrO IOJISI HA MPOBOJHUKH U
TUAJIEKTPUKH.

CoOopka 1 npoBepka padoThl JIEKTPUIECKOH LEeNH MOCTOAHHOI0 TOKA
1 M3MepeHHre CHIIbI TOKA B €é pa3JIMYHbIX Y4aCTKAaX.

N3mepenne HANIPSIZKEHU S Ha Pa3THYHBIX y4yacTkKax
MOCJIeI0BATEJIbHOM 3JIEKTPUYECKOM Lemnu.

HccaenoBanne 3aBUCMMOCTH CHJIBI TOKA, HAYLIEr0 Yepe3 pe3ucrop, oT
CONPOTHUBJICHHUS PE3MCTOPA U HANIPSKEHHUSI HA pe3ucTope.

OnbITHL, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] MPOBOJHUKA OT €ro [JUHBI, IUIOWAAUd IONEPEYHOTrO
CEYEHUs U MaTepHaa.

N3mepenne conpoTuBjIeHUs NPOBOAHUKA. WM3ydyeHume mNpUHIUANA
AefiCTBUA peocTara.

IIpoBepka mpaBujia Ajsi CHJIBI TOKA NPH NMAPAJIEIBHOM COeIUHCHUN
Pe3uCTOpPOB.

OmnpeneneHue MOIIHOCTH M PadOThI IJTEKTPHYECKOT0 TOKA, HAYLIEr 0
yepe3 pe3ucTop, ITEKTPUIECKYI0 JaMILy.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 JaMIIOYKy, OT
HaIpsKEHUS Ha HEH.

Onpenenenue KII/] narpeBatensi.



12. UccnenoBanre MarHMTHOTO B3aUMOJICUCTBUS MOCTOSSHHBIX MarHUTOB.

13. I3yyeHre MarHuTHOrO TMOJS  IOCTOSIHHBIX ~ MAarHuTOB IpU  UX
O0OBEIMHEHUH U Pa3/IeNICHUN.

14. UccnenoBanune AENCTBUS SJIEKTPUYECKOIO TOKAa HA MArHUTHYIO CTPEIIKY.

15. OnbITHI, JIEMOHCTPUPYIOLIHE 3aBUCUMOCTh CHJIBI  B3aUMOJECHCTBHS
KaTylIKM C TOKOM W MarHuTa OT CWJIbl TOKa W HANpaBJICHUS TOKa B
KaTyLIKe.

16. I3ydeHue aeicTBUSI MAarHUTHOTO OISl HA MPOBOJAHUK C TOKOM.

17. KoHcTpyrpoBaHue U U3y4eHHe padoThl JJIEKTPOABUTATEIIS.

18. smepenue KIII amexkTpoaBUraTeibHOM yCTaHOBKH.

19. U3y4yeHue sIBJIeHHMS 3JIEKTPOMATHHTHOM HWHAYKIHH: HCCIeI0BAHHE

U3MEHEHM I 3HAYCHHUS U HANIPABJICHUS MHAYKIHOHHOI0 TOKA.
9 KUIACC

Pa3gen 8. Mexannueckue siBJICHUA.

Mexannueckoe JBWKEHHE. MarepuanbHas Touka. Cucrema OTCYETa.
OTHOCUTENBPHOCTh MEXAaHMYECKOTO JBUKEHHsS. PaBHOMepHOE NpsIMOJIMHEHHOE
nBuKeHne. HepaBHOMepHOe mpsiMoJIMHETHOE ABHKeHHE. CpelHssl 1 MTHOBEHHAas
CKOPOCTB TeJla IPH HEPABHOMEPHOM JBUKECHUHU.

Yckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe [BmwkeHue. CB0oOOIHOE
nagenue. OnwITel ["anues.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepmon u ydactota oOpareHus.
JIuneiinas u yrinoBas ckopocTd. LIEeHTpOCTpEeMHUTENIBHOE YCKOPEHHE.

[Tepsoiii 3akoH Hetorona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroTtoHa.
[TpuHUHKI CyNIEepIIO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujia TPEHUSI CKOJIbKEHUs, CUIIa
TPEHUS MOKOSI, APYTHE BUbI TPEHHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nageHud. J[Bmwxkenue mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecomocTh U nieperpy3ku.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TeJa C 3aKPEIJIEHHON OChIO BpalieHuss. MoMeHT cuibl. LleHTp TsxkecTn.

Nmnynec Tena. M3meHenune umiyinbca. UMnynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TsHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu U paboThl. [loTeHIManpHas SHEPrus Tela, MOJHATOTrO HaJl
NOBEPXHOCTHIO 3eMJIM. [oTeHIIManbHast S3HEPTHS CKATOW Npyx uHbl. KuHeTnyeckas
sHeprus. TeopeMa 0 KHHETUYECKOW HHEPTHU. 3aKOH COXPAHEHUS] MEXAaHUYECKOU
SHEPTHH.

Jemoncmpayuu.
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9.

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

HaGmroeHre MeXxaHU4eCKOro JBMKEHUS TeJla OTHOCUTEIBHO Pa3HbIX Tel
OTCUETA.

CpaBHeHue TyTell W TpaeKTOPUU JBIKCHHS OJIHOTO U TOTO JK€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenune cKopoCcTH U YCKOPEHUS TPSIMOJIMHEHHOTO JIBUYKCHHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmroneHre nBUXEHUS Tella Mo OKPY>KHOCTH.

HaGmronenne MmexaHu4ecKuX SBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexxka» mpu e€ paBHOMEPHOM M  YCKOPEHHOM  JBIKCHHU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MAacChl Tejla M JICUCTBYIOIIEH Ha HETro
CHIIBI.

HaGroeHre paBeHCTBa CHIT PU B3aUMOJICHCTBUU TEJl.

N3meneHue Beca Tesa mpu yCKOPEHHOM JBHKCHHH.

[lepenaya umItynbca Mpu B3auMOJEHCTBUH TE.

[IpeobpazoBaHus HEPTUU MPU B3aUMOJICUCTBUU TE.

CoxpaHeHre UMIYJIbca MPU HEYIIPYTOM B3aMMOJICHCTBHUMU.

CoxpaHeHne UMIyJbca MpU a0COTOTHO YIIPYTrOM B3aUMOJICHCTBUH.
HaGmroneHne peakTHBHOTO ABHIYKEHUS.

CoxpaHeHrne MEXaHUYECKOM IHEPTUH TIPH CBOOOTHOM I1aJICHHH.
CoxpaHeHrne MEXaHNYEeCKON dHEPTUH MPHU JBIKCHUH Teja Mo/ AeHCTBUEM

PYKUHBIL.

Jlabopamopnuie padbomot u onvimot.

1.

KoHcTpynpoBaHue Tpakra IJisi pa3roHa M JaJbHEWIIEr0 paBHOMEPHOTO
IBUKECHHUS IIAPUKA WUJIU TEIEXKKH.

Omnpenenenue cpegHeil CKOPOCTH CKOJIbKEHUSI OPYCKA MJIM JABHKCHUSA
IAPHKA M0 HAKJIOHHOM NJI0CKOCTH.

HccnenoBanne PpaBHOYCKOPEHHOIO [BHKeHUsI 0e3 HavaJIbHOH
CKOpPOCTH.

HccaenoBanue 3aBHCHUMOCTH NnyTH oT BpPEeMEHHU npu
PABHOYCKOPEHHOM /IBHKEHUH 0€3 HAa4YaJIbHOM CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIW TNPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAa4yaJbHON CKOPOCTH IIyTH OTHOCSTCSA KaK psii HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE NPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccaenoBanne 3aBHCMMOCTH CWIbl TPEHHMSI CKOJIbKEHHS OT CHJIbI
HOPMAJIBHOI'O 1ABJICHUS.

Onpenesnenne ko3ppuumeHTa TPEHUSA CKOJIbKEHNS.

Omnpenenenue ;KECTKOCTH NMPYKUHBI.



9. Omnpenenenne padoTbl CWIbI TPEHUS NPH PABHOMEPHOM BHKEHHH
TeJa 10 FTOPU30HTAJIbHOH MOBEPXHOCTH.

10. Onpenesienne padoTHI CHJIBI YNPYIrOCTH MNpPH NOABEME Trpy3a ¢
HCNO0JIb30BAHHEM HENOABUKHOIO U MOABUKHOI0 0JIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS YHEPTHH.

Pa3gena 9. MexanndyecKue KoJie0aHUA M BOJTHEI.

Konebarensnoe neuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHHM: IEPHO/I,
4acToTa, aMIUIUTyAa. MareMaTU4ecKuil U NpYKUHHBIA MasATHUKU. [IpeBpamienue
AHEPTUU MIPH KOJIeOATEITHHOM JIBUKEHUH.

3aryxaromue — koneOanus.  BolHyknennole — kosjebanus.  Pe3oHaHc.
Mexannueckue BoaHbl. CBolicTBa MexaHW4YecKMX BOJIH. [IpomonbHble U
nomnepeyHble  BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ paclHpOCTPaHEHHUS.
MexaHnuecKue BOIHBI B TBEPAOM TeEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKkoCTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHPpa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaGmonenune koneGaHuii Ten MOJ NEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YIPYTOCTH.

HaGmronenne konebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.

HaGmronenrie BRIHYXACHHBIX KOJI€OaHMI U pE30HAHCA.

Pacnipoctpanenue npo1oIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIN).

HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKUI PE30HAHC.

JIa60pamoprte paoomel u onvimol.

1. Omnpepgesienre 4YacToThbl M NEPHOAA KOJe0AaHHMH MATEeMATHYECKOrO
MasiTHUKA.

2. OnpenesieHHe 4YacTOThbl M NePUOAA KOJEOAHMHA MNPYKUHHOTO
MasiTHUKA.

3. HccnenoBanue 3aBHCHMOCTH TNEePHOAA KOJeOaHMH NMOABEIICHHOI0 K
HHUTH I'Py32a OT JVIMHbI HUTH.

4. UccaenoBanme 3aBHCHMOCTH TIepUOAAa KOJeOAHUN TPYKUHHOIO
MAasiTHHKA OT MacChl Ipys3a.

5. IIpoBepka He3aBHCHUMOCTH TEpHOJa KoieOaHWil rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Tpy3a.

6. OmbITBI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTb  Mepuoja  KoJjeOaHHid
NPYKUHHOTO MasATHHKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. W3MepeHue yCKOpeHUsI CBOOOTHOIO MaIeHUS.

Paznen 10. DeKTpOMarHuTHoOE 10JIe U 3JIeKTPOMATHUTHbIE BOJIHBI.
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OJIEKTpOMarHUTHOE  MoJie.  DJIEeKTpOMarHuTHble  BOJIHBL.  (CBONCTBa
3JEKTpOMarHuTHHIX BOJIH. Illkama »nekTpoMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBSI3H.

DnekTpoMaruuTHas mnpupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.

1. CBOMCTBa JIEKTPOMAarHUTHBIX BOJIH.

2. BomHoBBIE CBOMCTBA CBETa.

Jlabopamopnuie padbomot u onvimot.

1. U3yyeHme CBOWCTB JJEKTPOMATHUTHBIX BOJH ¢ TNOMOIIbIO

MOOMJIBHOIO TesiedoHa.

Pa3gea 11. CBeToBBIE ABJICHUS.

JlyueBas MOJICJIb CBETA. Hcrounuku CBETA. [IpssmonHEHOE
pacnpoctpanenue cBeta. 3atMeHuss Connna u Jlyasl. Otpakenue ceta. [Imockoe
3epKajio. 3aKOH OTPAXKEHUS CBETA.

IIpenomnenue cBeTa. 3aKOH TIpeloMieHHUs cBeTa. llosiHOe BHyTpeHHee
OTpaXeHHWe cBera. Vcmonap30BaHME TIOJHOTO BHYTPEHHETO OTPaXXEHHUS B
OINTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydeir B JmH3e. Onruueckas cucrema ¢oToanmapara,
MUKPOCKOIIAa M TeJieckomna. ['1a3 kak omnThueckas cuctema. bIu3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oemoro cmBera B crnekTp. Omnbitel Hptorona. CroxeHue
CIIEKTpaJbHBIX IBETOB. Jlucniepcus cBeTa.

Jemoncmpayuu.

[IpssMosHEHHOE pacpoCTpaHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyuenne n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue cBeTa.

OnTuyecknii CBETOBO/I.

Xon mydeit B coOuparoiiei JuH3e.

XoJ JIyueu B pacCEeHBaroOIICH JIMH3E.

[TomyueHnne n300pa>keHUH C TTOMOIIBIO JTUH3.

[Tpunnun necTBus goToanmapaTa, MUKPOCKOIIA M TEJIECKOTA.
10. Monens riasa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6es1oro cBeTa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
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Jlabopamopnuie padbomot u onvimot.
1. HccnenoBanue 3aBHCHUMOCTU YIjla OTPA)KEHHS CBETOBOTO Jyda OT yrja
najeHusl.



2. W3yuenue xapakTepucTUK U300paKe€HUs MPeIMETa B INIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCHMOCTH YIUIa MPEJOMJIIEHUSI CBETOBOIO JIy4ya OT yIJia
naJeHUs Ha TPAHUIIE «BO31YX—CTEKIIO».
IMony4enne n300paxeHuid ¢ MOMOIIbIO COOUPAIOILEH JIUH3BI.
Omnpenesienne (POKYCHOT0 PACCTOSSHUS M ONTHYECKOH CHJIBI
codupaoiei JUH3bI.

6. OTBITHI 110 PA3NOKEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONbITBI IO BOCHPUATHIO IIBETA MPEAMETOB MPH WX HAOIIOJACHHH 4Yepe3

I[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBbIe IBJIeHUS.

Omnwitel Pesepdopna u mimanerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u norionieHrne ceeta aroMmoM. KBaHThl. JIMHeYaThie CIEKTPHI.

PanunoaktuBHOCTE. Anbda-, 6eTa- U ramma-usnydenus. CTpoeHue aTOMHOTO
anpa. HykimonHas wmopens artomHoro snapa. W3orombl. PanuoakTuBHBIE
npeBpamienus. [lepron nomypacmnaga aTOMHBIX SAEP.

SnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsJOBOTO M MacCOBOIO YHUCEI.
DOHeprusi CBsi3M aTOMHBIX snep. CBsA3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus saep. Ucrounuku sueprun ColiHIa U 3BE3I.

SAnepnas sHepretuka. J[eWcTBUS pPaAMOAKTUBHBIX HU3IYYEHUN HaA >KHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUs U MOTJIOLIEHHUS.

2. CrHekTpsl pa3InyHbIX I'a30B.

3. CnekTtp Boaopoa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOUTUX U3ITYUYEHUH.

6. Perucrtpanus n3nydeHust IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. Hal0aroneHme CIVIOIIHBIX U JIMHEHYATHIX CIIEKTPOB H3JIyYCHUS.

2. HccnenoBanue TpeKoOB: U3MepPeHNE JHEPTUH YACTHLBI 10 TOPMO3HOMY

nyTH (o pororpadpusam).

3. U3mepenue paauoakTUBHOIO ()oHA.

IToBTOPUTEIBLHO-0000 1A AT MOTYJIb.

[ToBTOpUTETHEHO-0000MIAIONIUN MOAYIh IPEAHA3HAYECH JJI CUCTEMAaTU3aIH
u  0000IIeHusT TPEeIMETHOTO  COJAEpXaHUS U ONbITa  JIESITEIbHOCTH,
NPUOOPETEHHOTO MPU U3YyUYEHUHU BCEro Kypca (PU3MKH, a TaKXKe IJIsi MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢u3HKe s 00y4arouumxcs,
BBIOpPABIIUX 3TOT YUEOHBIN MPEAMET.



[Ipu M3ydeHHn TAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JEeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CIeurnBaeTCs JOCTHKEHUE MPEAMETHBIX U
METanpelMETHBIX  IUIAaHUPYEMBIX  Pe3yslbTaToB  OOydeHus, QopMupyercs
€CTEeCTBEHHOHAyYHasi TPAMOTHOCTb: OCBOCHHE HAy4YHBIX METOJOB HCCJIEIOBAHMS
SBJIICHUA TPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSIMH OOBICHATH (PU3NYECKUE
ABJICHUS, TPUMEHSS TIOJIyYCHHbIE 3HAHUS, pellaTh 3aJayd, B TOM YHCIIE
KayeCTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[IpuHIIMNIHATBHO AESTENBHOCTHBIN XapakTep JaHHOTO pasjeia peanu3yeTcs
32 CY€T TOrOo, YTO OOy4aroluecs BBITIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaiaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHMM paclo3HaBaTh M HAYYHO OOBSICHATH
bu3nUeckue SBJICHUS B OKPY’KaIOIIEH MPUPOJIEe U MTOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIAEAOBaHUS (PU3UYECKUX SIBICHUH, B TOM
quclie JUIsl IPOBEPKU TUIIOTE3 U MOJTyUYeHUs TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh Hay4yHblE OCHOBBI HanOojiee Ba)XHBIX TOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTUI, HApUMeEp, MPAKTUYECKOTO UCTIOIB30BaHUS PA3TMUYHBIX HCTOYHUKOB
HHEPTrUU HAa OCHOBE 3aKOHA MPEBPAIEHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
HHEPTUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOTO OOIIETo 00Opa3oBaHUs HAINpPaBIEHO

Ha JOCTW)KEHUE JINYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbpraTe uzyueHusi U3UKU Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs

y oOyuatomierocs OyayT cOpMUpOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3YJIbTAThI B
YacTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS:

— MPOSIBJIEHNE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
bu3nUecKol HAyKu;

— [IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpaskIAHCKOr0 ¥ JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

— TOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C TPAKTUUYECKUM TPUMEHEHHUEM
JTOCTHXKEHUN (DU3UKH;

— OCO3HAHUE BAXKHOCTU MOPAJIBHO--3TUYECKHX MPUHLMIIOB B JIESITEIBHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIMTAHUS

— BOCHPHITHE 3CTETHMUECKHX KaueCTB (PU3MUECKOW HAyKd: €€ TapMOHUYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOTO HHCTPYMEHTa
NO3HAHMS MUpPa, OCHOBBI Pa3BUTHs TEXHOJIOTMM, BaKHEWILIEH COCTABISIOIICH
KyJIbTYPBI;

— pa3BUTHE HAy4YHOM JIO003HATENBHOCTH, WMHTEpPECA K HCCIeN0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opmupoBaHMs  KYJbTYPbl 3A0pPOBbS W  3MOLMOHAJIBHOIO
0J1aronmoTyunsi:

— OCO3HaHHE IIEHHOCTHM O0e30MacHoro oOpa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMPaBWJI OE30IaCHOTO TOBEICHUS Ha
TpaHCHIOpPTE, Ha JOPOrax, C AJIEKTPUUECKHUM U TEIUIOBBIM 00OpYIOBaHHUEM B
JOMalIHUX YCIOBUAX;

— c(hopMupoBaHHOCTh HaBbIKa pedIeKCuH, NpU3HAHHE CBOETO MpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y APYroro 4eJIoBeKa;

6) Tpy10BOro BOCIMTAHMS:

— AKTUBHOE y4yacTHe B PEIICHUHM MPaKTUYECKUX 3a1ad (B pamMKaX CEMbH,
oOpa3oBaTeIbHOM  OpraHu3alud, TropoAa, Kpas) TEXHOJIOTHYECKON |



COITMAIbHON HAIPaBIICHHOCTH, TPEOYIOMMX B TOM YHCIE M (U3UUSCKUX
3HAHUM;

e — HHTEPEC K MPAKTUIECKOMY M3yUCHUIO TTPOdeCcCHil, CBA3aHHBIX ¢ (PU3HKOM;

e 7)3KO0JOrH4e€CKOro BOCIIMTAHUSA:

e — OpHEHTalMsl Ha NMpUMEHEHHE (PU3UUECKUX 3HAHUM JJIs PEIICHHUsS 3a1ad B
o0JlacTh OKpY’Karoleld cpenpl, IUIAHUPOBAHUS TIOCTYNIKOB M OIEGHKH WX
BO3MOKHBIX TTOCJIEACTBUM JIJI1 OKPY>KAIOIIEH Cpeibl;

e — OCO3HaHHE TJI00AILHOTO XapakTepa JKOJOTHYECKUX MpoOIeM M IMyTed HX
pelIeHUS;

e 8) aganTanmum K HM3MEHSIIONIUMCS YCJOBHAM CONMAJIBLHOM W NMPHUPOIHOH
cpeabl:

e — TMOTPEOHOCTH BO B3aMMOJECHCTBUU TPH BBHITIOJHEHUU WCCIICIOBAaHUN W
POCKTOB (PU3MYECKON HAIPaBIECHHOCTH, OTKPBITOCTH OMBITY M 3HAHUAM
APYTHX;

e — TIOBBIIICGHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPaAKTUUECKYIO
JeSITEIbHOCTD;

e — TMOTPeOHOCTH B (HOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YHUCIEe (OPMYIUPOBATH
U7IeH, TTIOHSATHS, TUIIOTE3bI O (PU3UIECKUX 00BEKTAX U SBICHUSX;

e — OCO3HaHME JNe(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIacTH
bu3uKy;

e — IUTAHUPOBAHUE CBOETO0 pPA3BUTUS B NPHOOPETEHWU HOBBIX (UIUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U MMPUPOIBI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOIH30BaHNEM (PU3MUCCKUX 3HAHMIA;

e — OIICHKa CBOMX JCWCTBUM C Y4Y€TOM BIMSHUS Ha OKPYXKAIOIIYIO CpeEny,
BO3MOJKHBIX TJI00aIbHBIX MOCIICICTBHIA.

METAIIPEIMETHBIE PE3YJIBTATbHI

B pesynbraTe OCBOCHHS MporpamMMbl MO (GU3WKE HAa YpPOBHE OCHOBHOIO
ob1rero o6pa3zoBanus y o0ydaromierocs OyayT chopMUpOBaHbI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIONIHE T03HABATEIIbHbIC YHUBEPCAIbHBIC YIeOHbIC IeHCTBUS,
KOMMYHUKATUBHBIE  YHHBEpCaJbHBIC  y4eOHBbIC  JIEHCTBHUS, PETYJATHBHBIC
YHHUBEpCATbHBIC yUCOHBIE TeHCTBUSI.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

Ba3oBble JJoruyeckue JelicTBUA:



BBISIBIIITH M XapaKTepU30BaTh CYIIECTBEHHBIC TIPU3HAKH OOBEKTOB
(ssBNIEHU);

YCTaHABIUBATh CYIICCTBEHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

BBISIBIIITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B paCCMaTPUBAEMBIX (paKTax,
TaHHBIX U HAOIIOJEHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBIIITh TIPHUYUHHO--CJICJICTBEHHBIC CBSI3M TMPH HM3YYCHUH (DU3MUECKHX
SIBIICHUI W MPOIIECCOB, JIEIAaTh BHIBOJBI C MCIIOJIb30BAHUEM JeTYKTUBHBIX
Y WHAYKTABHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3BI O B3aUMOCBSI3SIX
(bU3NYECKUX BEITUUHH;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO peleHus y4eOHoW (uzndeckoi
3ama4yn (CpaBHEHHE HECKOJIBKMX BapUAHTOB pEIIEHUs, BHIOOP Hamboee
TIOJIXO/ISIIIIETO C YYETOM CaMOCTOSTEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnble uccienoBareabcKue 1eHCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
POBOAUTH MO CAMOCTOSITENIBHO COCTaBJIEHHOMY TUIaHY ONBIT, HECIOKHBIN
bu3NYeCcKUil IKCIEPUMEHT, HEOOJbIIOe HCccIeoBaHUE (HU3UIECKOTO
SIBJICHUS;

OLICHMBATh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpPMAIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POpMYIIHPOBaTH 000OIIEHHS U BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOIIOICHHUSI, OTIbITA, UCCIIEOBAHUS;

NPOrHO3UPOBATH  BO3MOJKHOE  JalibHEIee pa3BUTHE  (HU3HMUECKUX
IPOIIECCOB, a TAKXKE BBIBUTATH MPEANOI0KEHNUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ nundpopmanmeii:

NPUMEHSTh Pa3INYHbIE METO/bl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(pOpPMALUU WM JTAaHHBIX C Y4ETOM TMPEJIOKEHHOW Y4eOHOM
bu3nyeckoil 3a1a4u;

aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEACTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAIbHYIO (GOpMY TMpeCTaBICHUS
uHbOpMAIIMK ¥  WUIIOCTPUPOBATH pellaeMble 3aJaddl  HECIOKHBIMU
CXeMaMH, uarpaMmmaMu, HHOU rpadukoi U 1X KOMOWHAIIUSMH.

KommyHuKkaTHBHBIE YHMBepcaibHbIe YUyeOHble 1eiCTBUA:

B XO0Jic OOCYXJCHHS Y4eOHOro MaTepHalia, pPe3yJbTaTOB JIa0OPaTOPHBIX
paboT M MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOM TEMbI 1
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIICHUE 3aJlauyd W IOJJICpKaHHUC
0J1aro’KeaaTeaIbHOCTH OOIIEHMS,



COIIOCTABIISAITh CBOM CYXACHHS C CYXJCHUSAMH JIPYTHX YYaCTHHUKOB
auanora, oOHapYKHBATh Pa3INdne U CXOJICTBO TIO3HIIHIA;

BBIPA)KaTh CBOIO TOUKY 3PCHHSI B YCTHBIX M MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TMPEACTABIATH PE3YNIBTAThHI BHIMOTHEHHOTO (DU3MUECKOTO OMbITa
(9KCTIepUMEHTa, UCCIIeIOBAHMS, IPOCKTA);

NMOHMMaTh M WCIOJNB30BaTh  IMPEUMYIIECTBA  KOMAaHIHOW U
WHIUBHUIYAIbHOW palbOThl TpPH pEmIeHUH KOHKPETHOW (u3udeckon
POOJIEMBI;

NPUHUMATh [EJIH COBMECTHOHN JEATEIBHOCTH, OPTaHU30BBIBATH JEHCTBUS
no e€ JOCTIKEHHUIO: pAaCIpeleNsiTh pOJId, OOCYXKAAaTh MPOLECCHl U
pe3yabTaThl COBMECTHOHM pabOoThI, 0000111aTh MHEHHSI HECKOJIBKUX JTFOJICH;
BBITIOJIHATH CBOIO YacTh paOOTHI, IOCTUTAs] KAYeCTBEHHOTO pe3yJbTaTa 1o
CBOEMY HANPAaBICHUIO W KOOPAWMHHUPYS CBOM JCHCTBHS C JPYyrUMHU
YJIeHaMU KOMaHIbl;

OILIEHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTECPHUSIM,
CaMOCTOSITENTFHO C(HOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMO/ICHCTBHSI.

PerynsiTuBHbIe YHMBepcaJbHble YueOHbIe JeiCTBUSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YUY€OHBIX CUTYaIHUSX, TPEOYIOIIUX
TSt perieHust GU3NYEeCKuX 3HaAHU;

OPUEHTUPOBATHCS B  PAJMUHBIX  MOAXOAAX MPUHATUS  pPELICHUN
(MHIUBHIYaTbHOE, TPHUHATUE PEUICHUs B TpYIe, MPUHATHE PEIICHHM
TpYIIoi);

CaMOCTOSITEIILHO COCTABIIATH AITOPUTM pellIeHUs GU3HUECKON 3aauu WIN
IUTaHA WCCJIEAOBAHMS C Y4YETOM HMMEIOUIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
JieaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJII), AMOIHMOHAJIbHBIN NHTEJIEKT:

JaBaTh aJ€KBaTHYIO OLEHKY CUTYAIlMU U Mpe/jararh rjiaH e€ N3MEeHEHHUS,;
OOBSCHATh TMPUYMHBI  JOCTHKEHUA  (HEIOCTHKEHHS) PE3yJIbTaToOB
JEeSITEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTH (B TOM YHWCJE B XOJ BBIMOJHEHUS
(Gu3MYEeCKOro UCCJIEeIOBaHMS WJIM TPOEKTAa) HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHHMBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIHNX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE pe3yibTaTa IeJIU U YCIOBUSM;

CTaBUTH ce0sl Ha MECTO APYroro 4ejloBeKa B XOJE CIOpa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHHUSI U JIOTUKY JIPYTroro;



e TMPHU3HABATh CBOE MPABO HA OUIMOKY MpU pelIeHUH (PU3NYECKUX 3a/1ay UITU
B YTBEPKJEHUSAX HA HAYYHBIE TEMbI U TaKOE e MPaBo APYroro.

INPEAMETHBIE PE3YJIbTATBI

K xonity oOyuenusi B 7 kjiacce nmpeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTDH Y OOYUAIOIIMXCS YMEHUM:

e HCIMONB30BATh TOHATHS: (U3MYECKHE UM  XUMHUYECKHUE  SIBJICHUS,
Ha0JII0/IEHHEe, SKCIIEPUMEHT, MOJeNb, TUIIOTe3a, CAUMHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYeCKOe JBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEpPHOE, NPSIMOJUHEHHOE), TPAeKTOpHs, PaBHOJAEHCTBYIOIIAS
cuna,  gedopmarus  (ynpyras, — IUIacTUYecKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYBI;

e pasnuyarh sBIeHUs (AUQQy3us, TEIIOBOE IBHKEHHUE YACTHUI] BEIIECTBA,
paBHOMEPHOE  JIBH)KCHHE, HEpPaBHOMEPHOE  JBIDKCHHE, WHEPIUS,
B3aMMOJICHCTBHUE TeJ, pPAaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHUs], Tepenaya JJaBIeHHUs TBEPIABIMU TEIaMH, S>KUIKOCTAMH MU
razamM, arMocdepHoe JlaBlieHWe, IUIaBaHWe TeJll, MpeBpaIlCHUs
MEXaHMYECKOW PHEPruu) MO OMHCAHUI0 MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOMINX JaHHOE (U3HUECKOE SBIICHUE;

e pacrmo3HaBaTh MPOSABICHHE HW3YYEHHBIX (U3MYECKUX SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
OpUMEPHI JIBIKEHUSI C Pa3UYHBIMU CKOPOCTSAMH B JKUBOW U HEXHBOU
OpUposie, ACUCTBUE CHJIBI TPEHUS B TMPHUPOJAEC U TEXHHUKE, BIUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha *UBOM OpraHU3M, MJIaBaHHE PHIO, pblYaru B
TeJe 4elI0BeKa, MPU 3TOM MEPEBOJUTh MPAKTUUECKYIO 3a7ja4y B yUeOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKHN) (PU3HUECKUX SIBJICHUI;

e ONUCHIBAaTh U3YUYCHHBIE CBOWMCTBA TeNl U (PU3UUYECKUE SBIICHUS, UCIIOIB3YS
¢bu3nyecknue BeTWYUHBI (Macca, 00BEM, IJIOTHOCTH BEIECTBA, BpEMs,
MyTb, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIa TSKECTH, BEC
Tela, CWia TpEeHUs, JaBieHue (TBEPIOTO Tena, JKUIKOCTH, Tasza),
BBITAJIKMBAIOIAs CHJIa, MEXaHUYecKass padoTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(Q(UIMEHT TOJIE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKass W TOTEHLHAJbHAs HSHEPrus), MpU OMHCAHUM MPaBUIBHO
TPakTOBaTh  (PU3MYECKH  CMBICI  HUCIOJIB3YeMbIX  BEJIUYUH, HUX
000O3HaYeHUsT W EAUHUIIBI (HU3UUYECKUX BEIWYMH, HAXOIUTH (DOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JIPYTUMU BEJIMUYHMHAMH,
CTpOUTH TpavKu U3YUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUYHH;



XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJNIb3Ys TIPaBUJIA CIOXKEHUsI CHII (BIOJb OJHOW MpsAMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBecCHUs phiuara (0Joka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHMYECKOMN
SHEPruu, NpU HTOM JaBaTh CIOBECHYI0 (OPMYIUMPOBKY 3aKOHA H
3alUCHIBATh €T0 MATEMATHYECKOE BBIPAXKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMii NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYMHHO--CJICICTBEHHBIE CBSI3H, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIAroB ¢ OMOpOil Ha 1-2 M3y4eHHBIX CBOWCTBA (HPU3UYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA MIIH 3aKOHOMEPHOCTH;

pemiaTte pacu€THble 3amadyd B 1—2 JEHCTBHS, HCHOJb3Yys 3aKOHBI H
dbopmynbl, CBsi3bIBaIONIME (DU3MYECKHE BETUYMHBI: HAa OCHOBE aHAlM3a
YCIIOBUS 3a/1a4 3alUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (hU3MUECKUE
BEJIMYUHBI B (OPMYJIbl U TPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHbBIC
JaHHbIe, HEOOXOAMMBIE JIJISl PEIICHUs 3a]1ay, OLIEHUBATh PEATMCTUIHOCTD
NOJIY4eHHON (hU3UYECKON BEIIMUNHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEUIUTh MpPH MOMOIIU
(bU3HYEeCKIX METOJIOB, B OMIMCAHUH MCCIIEIOBAHUS BBIJIETSAThH IIPOBEPIEMOE
OpennoyioxeHue  (TUIOTe3y),  paziuyaTh U HMHTEPIPETHUPOBATH
MOJIYYEHHBIH pe3ysbTaT, HAaXOJIWTh OINMOKA B XOJ€ OIbITa, JeJaTh
BBIBOJBI 110 €r0 pe3yJIbTaTaMm;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBICHUN  WIH
bu3nUecKnx CBONCTB TeJ: bopMyIupOBaTH MIPOBEPSIEMBIE
NPENONIOKEHUS, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOT0 000pYy10BaHMUS,
3aMMChIBATh XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOIBI;

BBINIOJIHATh TMpPSIMbIE M3MEPEHUS PACCTOSAHMS, BPEMEHHU, MACChl Tela,
o0BéMa, CHJIBI M TEMIEepaTypbl C UCIHOJb30BAHMEM aHAJIOTOBBIX U
UGpoBBIX TPUOOPOB, 3aMUCHIBATH IMOKa3aHUS MPUOOPOB C YUYETOM
3aTaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUM;

IPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEJIMYUHBI OT
JIpYrod ¢ UCIHOJIb30BAHUEM TMPSAMBIX H3MEPEHUH (3aBUCUMOCTH TYTH
PAaBHOMEpPHO JBWXKYILETOCA TeJa OT BPEMEHM [IBH)KCHHUS Tela, CHUJIbI
TPEHUS CKOJILKEHHI OT Beca Tejla, KadecTBa 00pabOTKU TOBEPXHOCTEH Ten
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOLIAU CONPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTA OT YIJIMHEHHS MPYKUHBI, BBITAIKUBAIOMIEH CHIIBI OT 00BbEMa
NOTpY>KEHHOM YacTH TeJla U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
TUTaBaHUsS TeJ, YCJIOBUM paBHOBECHSl pbluara U OJOKOB), y4acTBOBAaTh B



TUIAHUPOBAaHUM yYeOHOTO HWCCJIEeNOBaHUs, CcoOMpaTh YCTaHOBKY U
BBITIOJTHATh M3MEPEHUsI, CIEIysl MPEeIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJYYCHHON 3aBHUCHMOCTH (DM3MUYECKUX BEIMYUH B BHUJIC
NPE/UIOKCHHBIX TaOMUI] ¥ TpaduKOB, JelaTh BBIBOABI MO Pe3yJibTaTaM
MCCIICJIOBAHHS,

NPOBOJIUTh KOCBCHHBIC H3MEPEeHHsS (HU3MUECKUX BEIWYMH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPIOrO TeNa, CHIA TPEHHUS CKOIBKEHUS,
JaBJICHWE  BO3[yXa, BHITAIKUBAIOIIAsS CHWJIA, JEHCTByromas  Ha
MOTPY)XEHHOE B JKHIKOCTh TEJNO, KOA((HUIMEHT IOJIE3HOTO EHCTBUS
NPOCTBHIX MEXaHW3MOB), CJEAys TPEUIOKCHHON WHCTPYKIUU: TIpU
BBITOJITHEHUN HW3MEPEHH CcOOMpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY W
BBIYUCIIATH 3HAUCHNUE NCKOMOM BEITMUNHBL;

COOJTFO/IaTh MTPaBWIIa TEXHUKHU O€30MaCHOCTH MPpH paboTe ¢ T1abopaTopHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JICHCTBUSI MPUOOPOB U TEXHUYECKUX YCTPOWCTB:
BECBI, TEPMOMETp, JWHAMOMETP, COOOIIAONINECS COCYIbI, OapoMeTp,
phIYar, IOJBMKHBINA U HETIOABW)KHBIN OJIOK, HAKIIOHHASI TUTOCKOCTB;
XapaKTepH30BaTh MPHUHIMIBI JEUCTBUS HW3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOPOH Ha WX omucaHus (B TOM 4YHCIIE:
TOJIIMITHAKHA, YCTPOWCTBO BOJOMPOBOJAA, THIPABIMYCCKUN TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBON HACOC, APEOMETP), HCIIOJIb3Ys 3HAHUS
O CBOMCTBaX (U3MYECKUX SIBICHUH W HEOOXOMUMbIe (PU3UYECKHE 3aKOHBI
M 3aKOHOMEPHOCTH;

NPUBOANTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpPHMEpax)
MPaKTUYECKOTO HCTOIB30BaHUS (M3MUECKUX 3HAHUU B IOBCEIHEBHOU
XKU3HM 11 obecriedeHus: 0€30MacHOCTH TPy 0OpallieHuu ¢ MpudopamMu u
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3J0POBbS U COOIIOICHHSI
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPYIKaIOIIeH cpejie;

OCYIIECTBIATH OTOOp HWCTOYHWKOB wuH(popmammu B HHTepHETE B
COOTBETCTBHH C 3aJIaHHBIM TIOUCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEFOIIIUXCS
3HaHUH © TyTéM CpaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIACIATH
MHPOPMAINIO, KOTOpas SBJISETCS MPOTHUBOPCUYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

MCTIOJIH30BaTh MIPH BBITIOJHEHUH yUEOHBIX 3a/IaHUi HAy9IHO--TIOMYJSIPHYIO
aUTepaTypy  (QU3MYECKOro  COACpXaHWs, CIPaBOYHBIE MaTepHabI,
pecypchl cetn VIHTepHET, BIaAeTh NMpUEMaMU KOHCIICKTHPOBAHUS TEKCTa,
npeobpa3zoBaHUs HHPOPMAIHU U3 OJJHOW 3HAKOBOW CHUCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHKOB MHPOpMAIUU (HU3UUECKOTO COMEPIKaHUS, B TOM



qucie MyOJIMYHO JAeNaTh KpaTKHE COOOIICHHS O pe3yJibTaTax IMPOEKTOB
WIM YYeOHBIX UCCIEAOBAaHUN, TPH OSTOM TPAMOTHO HCIIOIH30BATh
M3YUYEHHBI TIOHATUWHBIA ammapar Kypca (U3MKH, COMPOBOXKIAThH
BBICTYILJICHUE MTPE3EHTAIUEH;

e TPU BBIMOJHEHUH Y4YEOHBIX IIPOCKTOB U HCCIECIOBAHUIN pacrpeacisiTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBHHU C IOCTABJICHHBIMH 3aJadyaMu,
ClIeIUTh 3a BBINOJIHEHHEM IIJIaHa JEHCTBUM, aJIeKBaTHO OILICHUBATh
COOCTBEHHBIH  BKJaJA B  JACATEIBHOCTb  TPYMNIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJEHUCTBUE, YUUTHIBAs MHEHUE OKPYKAIOIIUX.

K xonmy oOyuenust B 8 kij1acce mpeMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE

JTOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 0O0YUAIOIMMUXCS YMECHUM:

e HCIIOJB30BaTh MOHATHS: Macca U pa3MePhbl MOJIEKYJI, TETJIOBOE JBH)KEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTATIINUECKUE U
aMmopdHbIe Tela, HACBHIIICHHBIH KM HEHACBHIIICHHBIM Tap, BIAXHOCTh
BO3/lyXa, TeMIeparypa, BHYTPEHHS DHEpPrusi, TEIJIOBOM JBUraTelb,
AJIEMEHTAPHBIN AIEKTPUYECKUN 3apsi/l, SIEKTPUUYECKOE M0JI€, TPOBOIHUKHU
U TURJICKTPUKH, TTOCTOSIHHBIN 3JICKTPUUECKHUI TOK, MarHUTHOE TOJIE;

e pa3nMyaTh SIBJICHUA (TEIJIOBOE paCIIUPEHHUE U CXKaTue, Terulonepesaya,
TEIUIOBOE PAaBHOBECHE, CMayMBaHUE, KaNWJUJIAPHbBIC SIBJICHUS, UCIIAPECHUE,
KOHJIEHCAIMs, TUIABJICHUE, KpHCTa/uM3anus (OTBEpIEBaHHE), KHUIICHUE,
Temionepeaaya (TeTIONIPOBOHOCTD, KOHBEKIIHS, W3JTy4YEHHE),
AJIEKTpU3alUs TeJl, B3aUMOJICHCTBUE 3apsiiOB, ACHUCTBUS BJIEKTPUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJCHCTBUE MArHUTOB, JCHCTBUE
MAarHMTHOTO TIOJISl HAa MPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAasE WHIYKIIHS)
0 ONHMCAaHUID MX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PHU3UUECKOE SIBJICHHE;

e pAacCMoO3HABaTh MPOSBICHUE M3YYCHHBIX (PU3UYECKUX SBJICHUH B
OKpYXKalollleM MHpe, B TOM 4YHCie (U3NYECKHE SBICHHUS B TPUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUISIPHBIE SBICHUS B TPUPOJE,
KpUCTaUIbl B mpupoje, uzinydeHue CoJiHIa, 3amep3aHue BOJIOEMOB,
MOpCcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUECKUE
SBJICHUST B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiid, Jpedd IMOII0COB, POJIh MAarHUTHOTO TOJS JIJIsS JKU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBA (MpU3HAKH) (U3UYECKUX
SIBJICHUM;

e OIKUCHIBATH W3yUYEHHBIC CBOMCTBA TeNl U (PU3MUECKUE SBICHUS, UCTIOIB3YS
(dbu3ndecKkre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSS YHEPTUsl, KOJTUIECTBO
TEIUIOTHI, yJelIbHAsg TEIJIOEMKOCTh BEIIECTBAa, YJEJIbHAs TEIJIoTa



IUTaBJICHUS, YJelbHas TeIyioTa NapooOpa3oBaHMs, yJeJdbHas TeIioTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOU
MaIlIuHbl, OTHOCHUTENbHAS BIAXKHOCTh BO3JyXa, JJEKTPUUYECKUN 3apsi,
CWJIa TOKa, JJEKTPUYECKOE HAIpPsIKEHUE, COMPOTHUBIICHHE IPOBOJIHUKA,
yIEeNbHOE  CONPOTUBIEHUE  BeEIIeCTBa, paboTa W MOIIHOCTh
ANEKTPUUECKOrO0  TOKAa), TPH ONHMCAHUM TMPABUIBHO  TPaKTOBATh
(bU3UYECKUIl CMBICIT UCIOJIb3yeMbIX BETUYMH, 0003HAUEHUS U EIUHUIIBI
(bu3MYeCKUX BEJIMYUH, HAXOAUTHh (OPMYIbI, CBSI3BIBAIOIINE JIAHHYIO
(GU3MYECKyl0 BEIMYMHY C JAPYTUMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ys. OCHOBHBIE TOJIOKEHHSI MOJIEKYJIAPHO--KUHETUYECKON TEeOopHH
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJiel (HAa KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH OMa i yJacTKa IeNH, 3aKOH
Jbxoyns—JleHnia, 3akOH COXpaHEHHs DJHEPruu, IMpPU HSTOM JIaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTHYeCKOe
BBIpAYKEHUE;

OOBSACHATH (PU3MUYECKHE MPOIECChl M CBOMCTBA Te€l, B TOM YHCIE U B
KOHTEKCTE CUTyalluil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBS3U, CTPOUTH OOBsICHEHHE U3 1—2 JTOTrHYecKux
IIaroB ¢ Omopod Ha 1—2 HW3yYEHHBIX CBOMCTBA (PU3MUYECKUX SBJICHHMH,
(bU3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3amadyd B 2-3 JCHCTBUS, HCIONB3YS 3aKOHBI U
dbopmynbl, CBsi3bIBaIONIME (PU3MYECKHWE BEIUYMHBI: HAa OCHOBE aHAlM3a
YCIIOBUS 3a/laud 3allMChIBATh KPATKOE YCJIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX JUIsl pEIIeHUs 3aJauyd, BBIOMpATh 3aKOHBI W (POpPMYIIBI,
HEOoOXOMMBbIE g €€ pelieHus, MPOBOAUTh pacy€éThl W CpPaBHUBATH
MOJIyYeHHOE 3HaueHne (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEUIUTh MPH  MOMOIIU
(bU3HYEeCKUX METOO0B, MCMOJIb3Yysl OMHCAHUE HCCIEIOBAHUS, BBIICIAThH
poBepsieMOe TPENINONIOKEHUE, OLEHUBATh MPABUIBHOCTh TOPSAIKA
NPOBEJICHUS UCCIIEIOBAHMS, 1€TIaTh BHIBOJIBI;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBICHUN  WIH
(bu3HYeCcKX CBOMCTB Tell (KaNmWUISIPHBIC SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MpOIlecca OCTHIBAHUS U
HarpeBaHusl TpU M3IYyYEHUHU OT LBETa H3Iydaromied (MOTJIONIaroIIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEeMIEPATYpPbl KUAKOCTH U
wion@aan €€ TOBEPXHOCTH, OJEKTPU3AIMS Tel U B3aUMOJEHCTBUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICWCTBHE IOCTOSHHBIX MAarHUTOB,



BU3YyaJM3alllsl MarHUTHBIX TOJEH TOCTOSHHBIX MAarHuTOB, JEHCTBUSA
MarHUTHOTO TOJISI Ha TPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHura,
CBOMCTBA dJEKTPOJBHUraTeisl IMOCTOSIHHOTO TOKa): (QOpMyIHpOBaTh
IpOBEpsieMbIE MPEANOI0KEHHsI, COOUPaTh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyAOBaHMs, ONMUCHIBATH X0 OMBITA U (HOPMYITUPOBATH BHIBOIBI;
BBIMIOJHATH ~ MpsIMble  W3MEPEHUsT  TEeMIepaTypbl, OTHOCUTEJIbHOU
BIQKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHHS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JaTYMKOB (HU3MUECKUX BEJIMYMH, CPaBHUBATDH
PE3YNBbTATHl U3BMEPEHUN C YUETOM 3aJJaHHON aOCOIIOTHOM MOTPEIIHOCTH;
IPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHOW (PU3NYECKON BEJIMUYMUHBI OT
Ipyrod ¢ UCHOJB30BaHMEM TMPSMBIX U3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJICHHUS] TPOBOAHUKA OT €ro JJIMHBI, ITUIOMIAJAM TOMNEPEUHOTO
CEUEHHMSI U Y/ACIbHOTO COIPOTUBIICHUS BEUIECTBA MPOBOAHUKA, CUITBI TOKA,
UAYIIETO 4epe3 TMPOBOJHUK, OT HANpPsDKEHWs Ha  MPOBOJHUKE,
UCCJIEIOBAaHME TOCIEAOBATEIbHOIO M MapajlieIbHOr0  COEIMHEHHM
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEIOBaHUE, COOMpPATh YCTAHOBKY W
BBITMIOJHATh M3MEPEHUs, CIenys MNPeIoKeHHOMY IUIaHy, (UKCUPOBATH
pe3yNbTaThl TMOJYYEHHOW 3aBUCHUMOCTH B BHUAE TaOnul U Tpaduxos,
JIeNaTh BHIBOJIBI 110 PE3yJIbTaTaM HUCCIEAOBAHUS;

NPOBOAUTH KOCBEHHbIE H3MepeHUs: (U3MYECKUX BENIMYMH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTHBJICHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHHs, COOUpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIENysl MPEI0KEHHON WHCTPYKIUHU, U
BBIUMCIISITh 3HAUEHHUE BEJIUYUHBI;

coOJII01aTh MTpaBUiIa TEXHUKU O€30MaCHOCTH IIpH paboTe ¢ J1abopaToOpHBIM
000pyIOBaHHUEM;

XapaKTepu30BaTh TMPUHIMINBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C ONMOpPOM HA HMX ONucaHus (B TOM 4YHCIE:
CHUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJIbTMETP, CUETUYMK DJIEKTPUUYECKON DHEPruH, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbI, HArPEeBATEIbHBIE AIEKTPONIPHUOOPHI (IPUMEPDI), IEKTPUUECKUE
peIOXPaHUTENH, IEKTPOMArHUT, JIEKTPOABUTAaTEIh TOCTOSHHOT'O TOKA),
UCIIOJNIb3Yys 3HAHUA O CBOMCTBax (DU3MYECKUX SBICHUA M HEOOXOAUMbBIC
¢bu3nuecKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTENIbHbIE
npuOOpbpl MO CXeMaM M CXEMaTUYHBIM pPHUCYHKaM  (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, TMCUXPOMETP, TUTPOMETP, JIBUraTeIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PeOCTaT), COCTaBJISATh CXEMbI AJIEKTPUUECKHUX



IeTIiei ¢ TI0CIIeI0OBATEIbHBIM U TIapaUIeTbHBIM COSTUHCHHEM 3JIEMEHTOB,
pasznmyasi yCJIOBHBIE 0003HAUYCHUS HIIEMEHTOB JICKTPHUECKUX IIETICH;
NPUBOANTh  TpUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
MPaKTUYECKOTO HCTOIb30BaHUS (HM3MUECKUX 3HAHWUU B IOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH TPy 0OpalleHuu ¢ Mpudopamu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHEHHUS 3J0POBbS U COOIIOICHUSI
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKpYIKaIoIIeH cpee;

OCYIIECTBIATh TOWUCK wHpOpMamuu (GU3NISCKOTO COACPXKAHHUS B
WHTepHeTe, HAa OCHOBE HWMEIONIUXCS 3HAHUW ©W TYyTEM CpaBHEHUS
JOTIOJIHUTENIBHBIX ~ UCTOYHUKOB  BBIACIATH  MHPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTHBOPEYHUBOM MIIH MOXKET OBITh HEIOCTOBEPHOM;
MCTIOJIh30BaTh MIPH BBITIOJHEHUH YUEOHBIX 3a/laHUi HAy9IHO--TIOMYJSIPHYIO
auTepaTypy  (QU3MYECKOro  COACpXaHWs, CIPaBOYHBIE MaTepHAbI,
pecypchl cetn MIHTEpHET, BIafeTh NMpUEMaMU KOHCTICKTHPOBAHUS TEKCTa,
npeobpazoBaHUs HHPOPMAIH U3 OJJHOW 3HAKOBON CHUCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
o0o6mass wHOpMalMIO W3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
CONEp)KaHUsi, B TOM 4YHCJIE IyOJUYHO TIPEICTABIATH pPE3yIbTaThl
MPOCKTHOW WIJIM HCCIENOBATEILCKON JEITeIbHOCTH, P 3TOM T'PaMOTHO
UCTIOh30BaTh HM3yYEHHBIM TMOHATHHHBIA ammapar Kypca (Qu3uky,
COIIPOBOX/IaTh BHICTYIUICHHE MTPE3CHTAILINCH;

NpY BBHITIOJTHEHUH YYeOHBIX TPOEKTOB W UCCICNOBaHWN (pU3MUecKux
MPOIIECCOB pacCIpeesiTh O00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
TIOCTaBJICHHBIMU 3aJ[a4aMU, CJICTUTH 3a BBIIOJIHEHUEM TUIaHA JICHCTBHA U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAl B
JESTeLHOCTD TPYIIIBI, BEICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
TPOSIBIISISI TOTOBHOCTH pa3peniath KOH(IUKTHL

K xonity o0yuenusi B 9 kijiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIONIb30BaTh TOHATHS: CHCTeMa OTcuéTa, MaTephalibHas TOYKa,
TPaeKTOpHsi, OTHOCUTEILHOCTh MEXaHHYECKOTrO ABMKEHUS, nedopmanus
(ympyrasi, mjgacTudeckasi), TpPEHHE, LEHTPOCTPEMHTEIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPIOE TEO,
IIEHTP TSKECTU TBEPAOTrO Tella, paBHOBECHE, MEXaHMUYECKHE KoJeOaHus u
BOJIHBI, 3BYK, HMH(pPa3ByK U YIbTPA3BYK, 3IJIEKTPOMArHUTHBIC BOJHBI,
IIKada 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTb,
CHEKTPBI UCITYCKAHMSI U TOTJIONICHUS, abda-, 0eTa- 1 raMMa-u3JIy4eHus,
M30TOIIbI, SiZICpHAs SHEPTeTHKA,;



paznuuath SBICHUS (pPaBHOMEpPHOE W HEPAaBHOMEPHOE IMPSMOJUHEHHOE
JBIDKCHHE, PABHOYCKOPEHHOE IMPSMOJUHEHHOE JBWKEHHE, CBOOOIHOE
najicHue TeJl, pAaBHOMEPHOE JBUXKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, peakKTUBHOE JBWXEHHUE, KojeOaTelbHOE JBIKCHHE (3aTyXarollue U
BBIHY)KJICHHBIC KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBI)KCHHE, OTpPaKCHUE
3ByKa, MPSIMOJIMHEUHOE paclpOCTpaHEHUE, OTPAKCHUE M MPEIOMIICHUE
CBETAa, MOJTHOE BHYTPEHHEE OTPaKEHHUE CBETA, pa3I0KeHHE OEJIoro cBeTa B
CIIEKTp U CJOXEHHE CIEeKTpaJbHbIX IIBETOB, JHCIEpPCHUS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTh, BOBHUKHOBEHHE JIMHEHYATOTO CIEKTpa
U3JIyYEHHS) 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBJICHHE;

pacrio3HaBaTh IPOSIBIIGHUE M3YYCHHBIX (PU3NUECKUX  SBJICHUH B
OKpYyXXarolieM MHupe (B TOM 4YHCIEe (PU3NUECKUE SBJICHHUS B TPUPOJE:
MPUJIUBBI U OTJWBBI, JBMKEHUE TIIaHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE IKUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB JKMBOTHBIMH,
3eMJICTPSCEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 03XO, I[BETa Tell,
ONTHYECKUE SBJICHUS B TPHUPOJEC, OMOJOTUYECKOE JCHCTBHE BUIUMOTO,
yIbTPadUOIETOBOTO W  PEHTTCHOBCKOTO M3JIyUYCHHM, €CTECTBEHHBIN
PaIuOaKTUBHBIN (HOH, KOCMUYECKHE JIYUd, PaTUOAKTHBHOE H3JIyUeHUE
NPUPOJAHBIX MHUHEPAJIOB, JEHCTBUE PAJUOAKTUBHBIX M3JIYYCHUM Ha
OpraHu3M YeJIOBEKa), MPHU 3TOM IEPEBOJUTHh MPAKTUYECKYIO 3ajJady B
y4eOHYI0, BBIJICIIATh CYIIIECTBEHHBIC CBOMCTBA (NMpU3HAKH) (U3UIECKUX
SIBJICHUM;

OMHCHIBATh U3YUYCHHBIC CBOMCTBA TN M (PM3UYECKUE SBICHUS, HUCIOJIBb3YS
¢dbu3ndeckre BENMYUHBI (CpPEeJHSS W MIHOBEHHasi CKOPOCTh Tella IIpHU
HEPAaBHOMEPHOM JIBMIKEHUM, YCKOPEHHUE, IMEPEMELICHUE, MyTh, YIJIoBas
CKOpOCThb, CHWJIA TPEHHMs, CWiIa YIPYroCTH, CUjla TSHKECTH, YCKOPEHHUE
CBOOOJIHOTO IIaJICHUSI, BEC TeJla, HWMITYJIbC TeJla, HWMITYJIbC CHJIbI,
MexaHu4yeckass paboTa W MOUIHOCTh, NOTEHIIMAJIbHAs DSHEPrus Tea,
MOJHATOrO HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHI[MAJIbHAS SHEPTUS CXKATOM
NpY>XUHBI, KUHETUYECKAas DSHEPrus, IOJHasg MEXaHWYecKas >HEeprus,
NEepPUOJ U YacToTa KojeOaHu, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeIb MPEIIOMJICHUS CPEJbl), IPU ONMUCAHUM
PaBUIBHO TPAKTOBATh (PU3MYECKUM CMBICI HCIOJIB3YEeMbIX BEIWYHH,
0003HaYeHUsI W EIUHUIBI (PU3NUECKUX BEIUYMH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIINE JTAHHYIO (DM3WUYECKYIO BEIMYMHY C JPYTUMH BEJIMUYUHAMH,
CTPOUTH rpadKy U3yUCHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEJIIMYMH;
XapaKTepU30BaTh CBOWCTBA TeJ, (U3UYECKHE SIBICHUS W IPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS JHEPruu, 3aKOH BCEMHUPHOIO TATOTCHUS,



NPUHIUT  CYMEPHO3UIINA CHJI, TPUHIUI OTHOCHTEIbHOCTH [ amwes,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHS HWMITYJIbCa, 3aKOHBI OTPAKEHUS H
MPEJIOMJICHHSI CBETa, 3aKOHBI COXPAHEHHS 3apsI0BOTO U MacCOBOTO YHCEI
NpU SACPHBIX PEAKIHAX, NMPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa W 3aIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl W CBOMCTBA Tel, B TOM YHUCIEC U B
KOHTEKCTE CHTYaIlHid MPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYNHHO--CIICICTBEHHBIE  CBSI3W, CTPOHWTh OOBsICHEHWE W3 23
JIOTUYECKHUX IAroB C OMOpOW Ha 2—3 HM3y4YeHHBIX CBONCTBA (PU3UUECKHUX
SIBIICHUH, PU3NIECKIX 3aKOHOB HJIM 3aKOHOMEPHOCTEI;

pemate pacdy€THbIE 3aJadu  (OmMHMparolMecs Ha cuctemMy u3 2-3
YpaBHEHUH ), HCIIONB3Ys 3aKOHBI U ()OPMYIIBI, CBSI3bIBAtOIINE (pr3MUecKue
BEJIMYMHBI: HAa OCHOBE aHallM3a YCIOBHS 3a/Jauydl 3alHChIBATh KpPaTKOe
YCIIOBHUE, BBISBIIATh HEIOCTAIOIINE WM MU30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHsI, IPOBOAUTH PACUETHI U
OLICHWBATh PCATUCTHYHOCTh TIOJYUYEHHOTO 3HAYCHHS (PUINIECCKOU
BEJIMYUHBIL

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEHIUTh MPU TTOMOIIH
(GU3MYECKUX METONIOB, WCIIONB3Yys ONHMCAHHWE HWCCIICIOBAHUS, BBIICIATH
NpOBEPSIEMOE  TPEATIOIOKEHHE, OICHUBATh TPAaBUIBLHOCTh TOPSAKA
NPOBEACHUS  WCCIEAOBaHWsS, JeJaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOICHUI U OTIHITOB;

NPOBOJIUTH OMNBITHl 10 HAOMIOACHUIO (DHU3UYECKHX SIBICHUN WA
(bu3HYECKUX CBOWCTB TeN (M3y4eHHE BTOpOro 3akoHa HproTOHA, 3aKoHa
COXpaHEHHUs] DHEPrHH, 3aBHUCHMOCThH TIepHoaa KojeOaHWH TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M XECTKOCTU TPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MAJIBIX KOJICOAHWH, TPSMOIMHEHHOE PACIIPOCTPAHCHUE CBETA,
pa3ioXeHne OelIor0 CBeTa B CIEKTP, M3YUYCHHE CBOWCTB M300paKCHHS B
TUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHs TpeaMeTa B CoOMparormieit
JWH3E, HAOOJEHUE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB H3ITYUCHHS ):
CaMOCTOSITETFHO ~ COOMpaTh yCTaHOBKY W3 HM30BITOYHOrO Habopa
0o0OpylOBaHUS, ONHUCHIBATH XOJ  OMBITA W  €r0  Pe3yJbTaThl,
(bopMyITUpPOBaTh BBHIBOJIBI;

MPOBOJIUTEH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX W3MEPEHUH, OTpeaeisis
CpeqHee 3HAUYCHHE W3MepseMOll BeMMuuHBI ((DOKYCHOE pacCTOsHUE
cobuparorieli JIMH3BI), O0OOCHOBBIBaTH BBIOOp cHoco0a HU3MEpEeHUs
(M3MepuUTeNbHOTO Mpubdopa);

MPOBOJIUTh HWCCIIEIOBAaHUE 3aBHCUMOCTEH (U3NYECKUX BEIMYUH C
MCTIOh30BAaHUEM MPSMBIX W3MEPEHUH (3aBUCHMOCTh TMYyTH OT BpPEMEHU



Npyd PaBHOYCKOPEHHOM JBHKCHHHM 0€3 HA4YallbHOW CKOpPOCTH, IEpHOJa
KOJIeOAaHM MaTeMaTHYeCKOrO MasSTHHKA OT IJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpaKEHUs CBETa OT yria MaJCHUs W yIiia MPEJIOMIICHHS OT yIJia
MaJeHus): IUIAaHUPOBATh HCCIIEOBAaHKWE, CaMOCTOSITETFHO COOUpaTh
YCTaHOBKY, (PHKCHUpOBaTH pE3yNbTaThl  IOJNyYEHHOW 3aBHCHMOCTH
bu3NYECKUX BEIWYUH B BHUAE TaOMUIl ¥ TpadHKOB, NeJaTh BBIBOIBI 1O
pe3yabTaTaM HCCIIeI0BaHUS;

MPOBOJIUTh KOCBEHHBIE W3MEpPEHUS (PUINICCKUX BEIUYHH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TPH pPaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHUsi, KECTKOCTh TMPYKUHBI, KOIPPUIHECHT
TPEHUS CKOJBKCHHS, MEXaHHUYeckas paboTa M MOIHOCTh, YacTOTa H
nepuoa  KoJeOaHWH MaTeMaTH4eCcKOoro W TPYKHMHHOTO MAasTHUKOB,
ONTHYECKAas CWjia COOWparImeld JIMH3BI, pPaJuOaKTHBHBIA  (OH):
TUIAHUPOBATh HM3MEpPEHUs, COOMPaTh SKCICPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJTHATD U3MEPEHHUS, CIEAys TPEUI0KCHHON WHCTPYKINU, BBIYHCISATH
3HA4YCHHE BEIIMYMHBI U aHATH3UPOBATH MTOJIYICHHBIC PE3YIbTATHI C YUETOM
3aJJaHHOW MTOTPEITHOCTHA U3MEPEHHUIA;

COOJTFO/IaTh MTPaBWIIa TEXHUKHU O€30MacCHOCTH MPpH paboTe ¢ T1abopaTopHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (QU3UYECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUTAHETapHas MOJENb aroMa, HYKJIOHHas
MO/IEJTh aTOMHOTO SIpa;

XapaKTepH30BaTh MPHUHIMIBI JEUCTBUS HW3YUYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOPOH Ha WX oOmHucaHus (B TOM 4YHCIIE:
CIIUIOMETP, NATYUKH TIOJOKEHUS, PACCTOSHUS W YCKOPCHHWs, DPaKeTa,
9XOJIOT, OYKH, TMEepHCKol, ¢oToanmapar, ONTHYSCKHE CBETOBO/IBI,
CTIIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUSA O
CBOWMCTBaX (PHU3WYECKHX SIBICHHA ¥ HEOOXomuMmble (U3HYSCKUE
3aKOHOMEPHOCTH,

MCTIOJIh30BaTh CXEMBI U CXEMATHYHBIE PUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOMCTB, M3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTHUYECKUX TIPOIECCOB
Npy pemeHUuN Y4eOHO--TIPAKTHYECKUX 3a]1ad, ONTHYECKUE CXEMBI s
MOCTpOEHUS N300pakKeHHI B TIIOCKOM 3€pKajie M COOMparoIiei TuH3e;
NPUBOANTh  TpPUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (DM3MUECKUX 3HAHWUU B IOBCEIHEBHOU
XKU3HM 11 obecriedeHus: 0€30MacHOCTH TpU 0OpalleHuu ¢ mpudopamMu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHEHHUS 3J0POBbS U COOIIOICHUSI
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPYIKaIoIIeH cpeje;



OCYIIECTBJISITh TMOUCK HHPOpManuu (U3HUECKOTO0 COJAEpKAHHUS B
HuTepHere, caMoCTOSTENBHO (hOPMYIUPYS MOMCKOBBIN 3aMpoC, HAXOAUTh
NyTU ONpEeNeNieHUs: TOCTOBEPHOCTH MOJYyYeHHOW MH(OpPMAIIMU HA OCHOBE
MUMEIOIIUXCS 3HAHUU U JOTIOTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBHIMOJTHEHUH YYEOHBIX 3a/IaHUM HAYYHO--TIOMYJISIPHYIO
TUTEpaTypy  (U3NYECKOTO COJEp)KaHHS, CIPAaBOYHBIE MaTepHUabl,
pecypcel cetu MHTepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOOPMAIIUU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
UHGOpMAIIMK U3 HECKOJIBKUX HCTOYHHMKOB (PUINYECKOTO COJIEpKaHUs,
nyOIMYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOMN MU MCCIEA0BATENbCKOM
NEeSTEeNbHOCTH, TMPU OSTOM TPaMOTHO  HCIIOJNB30BaTh  W3YUYEHHBIN
NOHSITUMHBIA ammapaT W3y4aeMoro pasziena (U3UKH W COMPOBOXKIATH
BBICTYIIJICHUE TMpPE3CHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.
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KosmmuecTBo yacos DJIEeKTPOHHbIE
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padoThI padoThI
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Paszpnen 1. ®u3uka u e€ poJib B MO3HAHNH OKPY:KAKOIIEr0 MUPA
bubmuoreka [JOK
1.1 dusnka - HayKa O o/ie 2
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bubmuorexa [JOK
1.2 dusnyueckue Be 2 1
FSHHACCIIE BEHIHbL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 EcrectBenHona i1 METOJ] IO3HA 2 1
TECTBCHHOTAYRHBI METOA HOSHAMA https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nea 2. [leppoHauyasbHble CBeleHUS 0 CTPOCHHHU BellecTBa
bubmuorexa [JOK
2.1 Crpoenue BelecTa 1
TPOCHHC BEMECTs https://m.edsoo.ru/7f416194
29 JIBU>KEeHME U B3aUMOJICHCTBUE YaCTHI] ) | bubmmoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2.3 Ar 0 elIecTBa 2
PETATHHE COCTOAHI BeMects https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHue U B3auMojieiicTBue TeJl
bubmuoreka [JOK
3.1 M ecKoe eHue 3
M ABIDREHH https://m.edsoo.ru/7f416194
3.2 WNuepuusi, Mmacca, IIIOTHOCTh 4 1 bubmmoreka [JOK




https://m.edsoo.ru/71416194

bubmuorexa [JOK

. .B 14 2
33 Cuna. Bugpt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 Hanenue. [lepenaua naBneHus TBEPIBIMU 3 bubmmoreka [JOK
' TeJIaMHU, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlapierne KukoCTA > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 Avoceproe JaaeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha IOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora u MomHoCTh. JHEprus
bubmuorexa [JOK
> Pabora u momsoCT® 3 ! https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
. 1
32 Hpocthie MeXaHH3MEI > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. 4 1
>3 Mexatiraeckas SHEpris https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12




8 KUIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTHyeckue
NMpOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TensioBble iBIeHUS
. bubmmoreka [JOK
1.1 CtpoeHnue u CBOIMCTBA BellleCTBa 7 hitps-//m.cdsoo.ru/ 74181 ce
bubmuoreka [JOK
. 21 1 5
1.2 Terosbie Mporiecchl https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznen 2. DiiekTpuyeckne 1 MATHUTHbIE SABJICHUS
21 DNeKTpUYECKUe 3apsiibl. 3apsHKeHHbBIE Tena 7 | bubmmoreka [JOK
' U X B3aUMOJEHCTBHUE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
. IT 7 7 2 1 7
2.2 OCTOSIHHBIN JIEKTPUYECKUI TOK 0 hitps-//m.cdsoo.ru/ 74181 ce
bubmuorexa [JOK
2. M 6 1 1.5
3 ATHHTHBIC ABIICHI https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
DIICKTPOMATHHTHAS HHAYKIIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KUIIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB H TeM uudpoBbie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NMpOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHn4deckoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmuoreka [JOK
' ONHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B3anmonetictBue Te 20 1 3
MMOACHCTBHE T https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2. MexaHuveckue KoJieOAHUSA M BOJIHbI
bubmuorexa [JOK
2.1 MexaHndeckue KojaeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 MexaHn4ecKkrue BOJTHBI. 3B 8 1 3
RAHIHACCIHE BOT K https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DJIeKTPOMAarHUTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJTHbBI
31 DNeKTPOMarHuTHOE T0JIe U 6 ) bubmmoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Paznen 4. CBeToBbBI€ SIBJI€HUSA
4.1 3aKOHBI pacTPOCTPAHECHUS CBETA 6 2 bubmmoreka [JOK




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

bubmuoreka [JOK
4.2 JIun3bl ¥ onTHUEcKKe TPUOOPHI 6 3 hitps://m.edsoo.ru/74 1 ada6
bubmuoreka [JOK
. 2
4.3 Paznoxxenne 6eoro cBeTa B CIIEKTP 3 hitps://m. edsoo.ru/74 1 ada6
Hroro no pazneny 15
Paspnen 5. KBanToBbI€e siBJIeHHS
bubmuorexa [JOK
. 4 1
5.1 Hcnyckanue v moriomeHe CBeTa aTOMOM hitps://m.edsoo.ruw/7f41 ada6
bubmuorexa [JOK
. 1
32 CTpocHIE aTOMHOTO /P 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. 1
5.3 SAnepHble peakuuu 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOYJIb
6.1 [ToBTOpenue u 00oOIIeHNE COAEPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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