MUHUCTEPCTBO IMPOCBEIEHUA POCCUHUCKON ®EJEPALIUA
MunucrepcTBo o0pazoBanusi 1 Hayku Husxeropoackoit ods1actu
Boabmedosanackuii MyHHIunaabHbIi oKpyr Hu:keropoackou odJiactu B
JHIe aAMMHACTPpanuy bobmedoIInHCKOro MyHHIMIIAJBHOI0 OKPYTra
Hu:xeropoackoii odJiactu

MBOY "H-Caoboackas ocHOBHAad miKoJa "

YTBEPXXJIEHO

JIMpeKTOp HIKOJIbI

[Honsuues B.H.
No94 ot «30» aBrycra 2024 r.

PABOYASI TIPOTPAMMA
(ID 1095798)

yueOHoro npeamera «®@usunka. ba3oBblii ypoBeHb»

Ju1st oOydaromuxcs 7-9 KiaaccoB

¢ H-Cno6ona, 2024



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJOXXEHUM M TpeOOBaHWUU K pe3ylibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTENbHON MPOrpPaMMBI, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yaéroM (peaepanbHOU pabouel MporpaMMbl BOCIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

Copepxkanue mnporpaMmbl 1o (u3MKe HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYalOIIMXCS W OpPraHu3alUI0 W3yYCHHS
¢bu3nKM Ha NEATETLHOCTHOW OCHOBE. B mporpamme mo (u3uke ydWUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzauuud tpedoBanuiit ®I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJabTaTaM O00yUEHHUs, a TAKKe
MEXTPEIMETHBIE CBSI3M €CTECTBCHHO-HAYYHBIX YYE€OHBIX MPEIMETOB HA YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Iporpamma no ¢usuke ycTaHaBIMBAaET paclpeerieHrue yueOHOro Marepuania
1o rojgam o0yueHus (Mo Kjiaccam), MpejiaraeT MPUMEPHYIO MOCIeI0BATEIbHOCTh
U3YYEHHUsSI TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOrO COAEpKaHUSA U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yJaronuXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
TIOMOIIY YYUTEIO B CO3/JaHUU paboveil mporpaMMbl IO Y4eOHOMY TPEIMETY.

dusrka ABISIETCS  CHCTEMOOOpa3yloImUM JUIsl  €CTeCTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB
U SBJICHUM, W3ydyaeMbIX XHUMHUEW, OHOJIOTHMEH, aCTPOHOMHEH U (PU3HUECKON
reorpagued, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
OpeloCcTaBIseT HauOosee sCHble O00pa3lbpl MPUMEHEHHS Hay4dHOro METoJa
MO3HAHUs, TO €CTh CI10cO0a MOYYeHHs JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIIaBHBIX 3a/1ady (PU3MYECKOTrO OOpa3oBaHUSl B CTPYKTYpe OOIIEro
o0pa30BaHUsS COCTOWT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpECca K HayKe y 00ydaronuxcsl.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpPEAINOJAraeT OBJIaJCHUE
CIEIYIOUIUMU KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOMIUMH E€CTECTBEHHO-HAYUHYIO
rPaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUSI;

¢ OLICHMBATh U IOHUMATh OCOOEHHOCTHU HAYYHOI'O UCCIIEI0BAHMS;

e UHTEPIPETUPOBATH TAHHBIE U UCIIOJIb30BaTh HAYYHBIE JI0KA3aTEIIbCTBA
TSl TIOJTyYEHUS BBIBOJIOB.

[enn wu3yueHus (PuU3MKK HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBaHusi ydeOHoro npenmera «duszuka» B
oOpa3oBaTelbHBIX oOpraHuzamusx Poccuiickoit ®enepaiuu, peamu3yomux
OCHOBHBIE  00I1I€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM



Konnerun MunucrtepctBa npocenienus Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadps 2019 r. Ne [1K-4BH).

eaun nzyyenus GU3NKU:

e IPUOOpPETEHNE UHTEpPECA W CTPEMJICHHS OOyYarolUMXcsi K Hay4YHOMY
W3YYEHUIO TPHUPOJBI, PAa3BUTHE WX HHTEIJICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e PA3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HAHWUS M (POPMUPOBAHUE
MCCJIEI0BATEIhCKOI0 OTHOLIEHUS K OKPYKAIOLUIUM SIBJICHUSIM;

e popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4yeHUs OCHOB
CTpOEHUSI MaTepUH U PyH/IAMEHTAJIbHBIX 3aKOHOB (DM3UKU;

e popMUpOBaHUE TPEACTABICHUM O poau (PUBUKU IS Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

epa3BUTHE  TMpEACTaBICHUH O  BO3MOXHBIX  cepax  Oyayuiei
npodeccuoHanbHON AESITENbHOCTH, CBSI3aHHON ¢ (PU3UKOM, MOATOTOBKA K
JanbHeieMy oOy4eHHUIO B 3TOM HAIPaBJICHHH.

JlocTrkeHue 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOIO

o0urero o0pazoBaHusi 00ECIEUMBACTCS PEIICHUEM CIEAYIOIINX 3a1a4:

e IPHOOpETEHHE 3HAaHUM O  JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBbIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

e IPUOOpPETEHNE YMEHUI ONUCHIBATH U OOBACHATH (PU3NUYECKHE SIBICHHS C
UCII0JIb30BaHUEM MMOJTYYCHHBIX 3HAHUM;

¢ OCBOGHME METOJOB pEHIEHUS NPOCTEMIIMX pacy€THBIX 3aJad ¢
UCIIOJIb30BaHUEM bu3nuecKux MOJIeTeH, TBOPYECKHUX u
MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e Pa3BUTHE YMEHHI HaOIIO/IaTh MPUPOJHBIC SIBICHUS W BBIMOIHSATH OMBITHI,
nabopaTopHble  pa0OTBl M AKCHEPUMEHTAJIIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHpOpMalMel (U3HMUECKOro COlepKaHus,
BKJTFOYasi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3HUKHU, aHAIIU3 H
KPUTHUYECKOE OlICHUBaHKE UH(OpPMALIUU;

¢ 3HAKOMCTBO €O cepamu MpodhecCUOHANBHON A TENbHOCTH, CBA3aHHBIMU C
Gbu3NKON, W COBPEMEHHBIMH  TEXHOJOTHSMHM, OCHOBAaHHBIMH  Ha
JTOCTIKECHUAX (PU3UIECKON 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
KkJjacce — 68 dacoB (2 yaca B Hezento), B 9 kiacce — 102 yaca (3 yaca B Helemio).

[Ipennaraemsiii B mporpamMmme mo ¢Gpu3MKe MnepevyeHs JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, yUUTEIb JelacT BEIOOP MPOBEICHMS



7a00paTOpPHBIX PabOT M OMNBITOB € YYETOM HMHAUBHAYAJIBHBIX OCOOCHHOCTEH
00y4YaromMxcs, CIHUCKa HKCIEPUMEHTAIBHBIX 3a/IaHU, MpeUIaraéMbIX B paMKax
OCHOBHOT'0 TOCYZapCTBEHHOT'O 9K3aMeHa 10 (hU3HKE.



COILEPKAHUE OBYYEHUA
7 KIIACC

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

®uszuka — Hayka o mpupoze. SBieHus npupoapl. DuznMyeckue SBICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, IEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢usuka u gpyrue ecTecTBEHHbIE HAyKHM H3Y4yaloT TMPUPOIY.
EcTtecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TMMNOTE3, OOBICHEHUE
HabogaeMoro apieHus. Onucanue GU3NUEeCKUX SBJICHUN C TOMOILIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHbBIE, CBETOBbIC

SIBJICHUSL.
2. ®dusznueckue npubOpsI U MPOIEaypa NPSIMbIX U3MEPEHUI aHAIOTOBBIM U
IU(POBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmnpeneneHue 1eHbI IeTSHUs KaIbl U3MEPUTEIBLHOr0 Mpubdopa.
2. HM3MepeHue pacCTOSHUM.
3. M3mepenne o0bEMa KUIKOCTU U TBEPAOTO TENA.
4. OnpepneneHue pa3MepoB MAJIbIX TEIl.
5. M3Mepenue Ttemmeparypbl MPU MOMOIIM MKUJIKOCTHOIO TEPMOMETpaA U
JNaTYuKa TEMIEPATYpPHI.

6. IIpoBeneHue wucclieoBaHus MO MPOBEPKE TMIIOTE3bI: JAIbHOCTH MOJETA
IIapuKa, MyIMEeHHOTO TOPU30HTAILHO, TeM OOJbIle, YeM OOJIBIIEe BHICOTA
IyCKa.

Paspeu 2. IlepBoHayanbHbIe CBeJACHHS O CTPOCHMHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBmkenne yactui BemiectBa. CBSA3b CKOPOCTH JIBMKEHUS YACTHUI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzaumoneicTBue yacTHIl
BEIIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEN W TBEPABIX
(KpucTaUIMYEeCKUX) Ted. B3auMOCBsI3b MEXKIYy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Hemoncmpauuu.

1. HaGnrogeHnue 6poyHOBCKOTO JBUKECHHUS.



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

Jlabopamopnwie pabomul u onvimol.

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.
MexaHnnueckoe JBHKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpenHsisi CKOPOCTh NMPHU HEPAaBHOMEPHOM JBUXEHUU. Pacuér mytu u
BPEMEHHU JIBUOKCHUSL.
SABneHne mHepuuu. 3aKOH WMHepUMH. B3anmoneicTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHUIIE
00BbEMa BEIECTBA.
Cuita kak XapakTepucThKa B3auMmozAencTBus Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. 3mepeHue Cuiibl ¢ IOMOMIBIO AUHAMOMETpA. SIBJICHUE TATOTEHUS U CUJIA
TskecTH. Chiia TsKECTH Ha Apyrux IaHerax. Bec tena. Heecomocts. Crioxenune
CWJI, HANPABJIIEHHBIX IT0 OJHOM npsiMoM. PaBHonelcTByromas cuil. Cuila TpeHUs.
TpeHue CKOIbKEHHS U TPEHHUE NOKOs. TpeHue B MPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOTO ABUKEHUS Tea.
2. N3mepeHune cKOpOCTH MPSAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHUst HHEPIIMH.
4. HaOmroneHue n3MeHEHUs! CKOPOCTHU MPH B3aMMOJICHCTBUU TE.
5. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TET.
6. Cno)keHHe CuIl, HAPABJIEHHBIX 110 OAHON IPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOTO JABMKEHHUS (IIapUKa B KUJKOCTH,
MOJIETIU JIEKTPUYECKOI0 aBTOMOOMIIS M TaK JaJiee).

2. Ompepenenue CpelHE CKOPOCTH CKOJNBXKEHHs Opycka WM IIapuKka IO
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNa.

4. OnbITHI, JAEMOHCTPUPYIOLINE 3aBUCUMOCTb PACTSKEHHS (Iedopmarun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OmbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUS OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMIAKOCTE U ra3oB.



Hanenune. CriocoObl yMEHbIIICHUS U YBEIMUEHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o00bEéMa, Temmeparypbl. llepemaya naBieHUs
TBEPJBIMU TeEJIaMH, KUAKOCTAMHM W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbl. 3aBUCUMOCTh JAaBJICHUS KUJIKOCTH OT TriayOuHbL. ['mapocratnuueckuit
napajiokc. Coodiaromuecs cocynbl. ['uapaBinueckue MEXaHU3MBI.

Atmochepa 3emuin u atmocepHoe naieHue. [IpuunHBI CylllecTBOBaHHS
BO3aymHON 000mouku 3emnu. OmbiT Toppuuennu. M3mepenue arMochepHOTo
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOro J1aBJI€HHUs OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )XUAKOCTU M ra3a Ha MOrPYy:KEHHOE B HUX TeJO. BrITankusaronias
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBaHue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs JKUIKOCTBIO M Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

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

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

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

A T o

™~

OT COOTHOIIIEHHUS TIOTHOCTEU TE€Ja U )KUJKOCTH.

Jlabopamopnsie padbomost u onvimet.

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

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIKUBAIOLIECH CUIIbL, JEUCTBYIOLIEU HA TEJO
B JKMJIKOCTH, OT MACCHhI TeJa.

4. OmnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHIIBI,
NEUCTBYIONIEH Ha TeJO B JKUAKOCTH, OT OOBbEMA NOrpyKEHHOM B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCcTpyupoBaHHEe apeoMeTrpa WM KOHCTPYMPOBAHUE JIOJKH U
OIpeaeIIeHUE €€ rPy30M0AbEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTb. JDHEpPrus.

MexaHnuueckas pabota. MOIITHOCTS.

IIpocTeiec MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. IIpaBuio

paBHOBecus pbiuara. [IpumeHeHue TmpaBWiIa paBHOBECHS pblUara K OJIOKY.



«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wMexanusmoB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. KuHermyeckas W IIOTEHUMAIbHAs JDHEPIHs.
[IpeBpaiienre 0THOrO BHJ1a 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.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopnenu TBEPIOro, JKHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucramnmmueckue u amopdusie Tena. OObSICHEHHE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE IOJOKEHUWA MOJICKYISPHO--KHHETUYECKON TEOpUH.
CmaunBaHu€ U KanWUISIPHBIE siBJIeHUs. Tem1oBoe pacliupeHue U CKaTHe.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBUKEHUS
gacTull. Buyrpenuss sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH DJHEPTIHUM:
TeIionepeaadya u COBEpILICHUE paboTHI. Buas TEIUIoNEepeaaUM:
TEIJIONPOBOIHOCTh, KOHBEKIMUS, U3IyYEHHUE.

KonundectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BEIIECTBA. 1eMI000MEH U
TEIUIOBOEC paBHOBECHE. YpaBHEGHHE TeIIOBOro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaencamnus. Mcnapenuwe. Kunenuwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHUS OT aTMOC(hHEepHOro
JIaBJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEIUIOTa CTOPaHUSL.

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

3aKOH COXpaHEHUA U MPEBPAILCHUS SHEPTUM B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauyuu.

1. Habmionenne OpOyHOBCKOTO JTBUKEHHUS.
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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 usMepeHus: TeMIepaTypsl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

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

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIUIOBBIX ABUTATEIIEH.

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 HAOJIOJACHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OasIOHE HITPUIIA.

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

[IpoBepka rUnmoOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKHJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

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

UccnenoBanne sBiIEHUA TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHON M
ropsiuey BOJBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOW  MpHU
TEIJI000MEHE C HArPEThIM METAUTUYECKUM LIHJIUHIPOM.

Ornpenenenue yaelnbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

OnpeneneHue yaeabHOW TEIUIOTHI MIABICHUS JIbA.

Paznen 7. DinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnekTpusauus Ten. [[Ba poma 3NEeKTpUYECKHX 3apsaoB. B3aummopernctBue
3apspDKeHHBIX  Tel. 3akoH KynmoHna (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsHDKCHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKTY TEIIAMH).

OnekTpuueckoe mone. Hampsok€HHOCTH 3eKTpuueckoro mojisd. IlpunHiumn
CYNEPHO3ULIUM IEKTPUUECKUX TTOJIEH (Ha Ka4eCTBEHHOM YPOBHE).



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

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
HUctounuku mnocTtossHHOro TOKa. JIEMCTBUSI AIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ComnpoTuBneHne NPOBOJHUKA. Y IEIBHOE CONPOTHBIEHUE BellecTBa. 3akoH Oma
mis ydactka uenu. [locrmenoBartenbHOE W HapaJUIEIbHOE  COEAMHEHHE
IIPOBOJHUKOB.

PaGora u MoOmHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyms—Jlenna.
DJIEKTPUUECKUE 1IETTH U TTOTPEOUTENIH IIEKTPpUIECKOo sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3auMonmeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosnie. MarHutHoe nosie 3eMJId U €ro 3Ha4eHUE NS KU3HU Ha 3eMIle.
OneiT  Opcrena. MarautHoe 1osne  dJIEKTpUdeckoro Toka. [Ipumenenue
AJEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIs HA IPOBOJIHUK C TOKOM.
DJIIEKTPOJBUraTellb MOCTOSTHHOTO TOKa. lcrosib30BaHHWE AIEKTPOABUTATENIC B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKOMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Cnoco0bl MOJTYYEHHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBISIEMbIX UCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DIIeKTpHU3aLus TEN.
JIBa poza 3JIEKTPUUECKUX 3apSAI0OB U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUA JICKTPUUECKUX 3aPSJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenvrpoBaHue CHIOBBIX JIMHUM 3JIEKTPUIECKOTO MO
HcTouHnKky MOCTOSHHOTO TOKA.
JIercTBYSI IIEKTPUUECKOTrO TOKA.

. DNEKTPUYECKHUI TOK B JKUJIKOCTH.

. ['a30BbIN pazps.

. I3mepenune cuiibl TOKa aMIePMETPOM.

. I3MepeHune 3JeKTpUUECKOro Haps>KEHUSI BOJIbTMETPOM.
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. PeocTar u Mara3uH COpOTUBIICHUM.
. BzaumoencTBre MOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB 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 MPOBOJAHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue ABIeHUS 3JIEKTPOMArHUTHOW MHTYKIIHH.

Onbitel apapes.

3aBUCUMOCTh HANpPaBIICHUS HWHIYKIHUOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomost u onvimet.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHUIO DJJIGKTPU3AIMU Tl MHAYKIMEH U Tpu
CONPUKOCHOBEHHUH.

UccnenoBanre ACHCTBUS SIEKTPUYECKOTO TMOJISI HA TMPOBOJHHUKU U
JTUAIEKTPUKH.

Coopka u npoBepka pabOThI JJIEKTPUUECKOMN €U MOCTOSHHOTO TOKA.
N3mepenure u peryampoBaHue CUITbI TOKA.

N3MepeHue u peryinpoBaHUe HATIPSAKEHUS.

UccnenoBanre 3aBUCMMOCTH CHJIbI TOKA, MAYLIETO 4Y€pe3 PEe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUIECKOTO
CONPOTHUBJIEHUSI TPOBOJAHUKA OT €ro [JWHBI, MUIONAAU MONEPEYHOrO
CEUEHHMs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHHUS HAMPSHKEHUM TPU TMOCIEA0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CWIbl TOKa MNPU MAPATIIEIBHOM COEIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
Ompenenenrue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMOW Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, MAYILIETO Y€pe3 JIAMIIOYKY, OT
HaANpsHKEHUS Ha HEl.

Onpenenenue KII/I narpeBaTens.

UccnenoBanrie MarHUTHOTO B3aUMO/IEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOrO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB TMpU  HX
00BEMHEHUY U pa3/eIICHUN.

UccnenoBanne neicTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. ONBITBI, JAEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIbI  B3aUMOJICUCTBUS
KAaTyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa WM HaIpaBIICHUS TOKAa B
KaTyILKE.

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

19. KoHCcTpyHupoBaHue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

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

9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

Mexanuueckoe JBmwxkeHHe. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
newxeHne. HepaBHoMepHOe npsimonnHeHOe ABWKeHUE. CpenHsass 1 MTHOBEHHAas
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHOE TpsiMONMHEHHOE aBmkeHne. CBoOOmHOE
najgenue. OnbiTel ['anumnes.

PaBHomMepHOe nBIKEHHE 1O OKpy)HOCTH. [lepuon u dactora oOpareHus.
JluHeriHas U yriioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[TepBeiit 3ak0oH HeroTrona. Bropon 3axkon Hetorona. Tperuit 3akoH HproToHa.
[IpuHIMIT CyNIEpIO3ULIUY CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CUiia TPEHUS CKOJIbXEHUSI, CUJla
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 maTepuanbHON TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TeNA ¢ 3aKPEIUIEHHOM OChIO BpauieHus. MoMeHT cuibl. L{eHTp TsikecTn.

Nmnynec Tena. M3menenne mmnyinbca. mMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,
Tpenus. CBsi3b dHEpruu U padoThl. [loTeHnanbHas SHeprus Tena, MOJHATOrO Hal
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPTHHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPIUU.

Hemoncmpauuu.

1. HaGnrongeHue mMexaHW4YeCKOro JBHIKEHUSI Tejla OTHOCUTEIBHO 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 NPSIMOJIMHENHOTO IBUKECHHUS.
HccnenoBanne npu3HaKOB 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 MAacCChl Te€lla U JEUCTBYIOIIECH HA HETO
CHUJIBI.

HaGmronenmne paBeHcTBa CHIT TIPU B3aUMOJICHCTBHH TETI.

MN3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU ITPU JIBUKECHHUM TEJa MOl 1EHCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpynpoBanue TpakTta [jis pa3roHa W JajJbHEWILEr0o paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

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

OrnpeneneHue yYCKOpEHHsl Tela IMPHU PABHOYCKOPEHHOM JBHKEHUHU 10
HaKJIOHHOM IJTOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBYKEHUU 0€3 HaYaJIbHOWU CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPH PaBHOYCKOPEHHOM JBIDKCHHH 0e3
HAYaJIbHOM CKOPOCTH IYTHU OTHOCSITCA KakK psifi HEUYETHBIX YHUCEI, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JABUKEHUU TeEJa
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
HCII0Jb30BaHUEM HEIOABHKHOI'O U HOABMKHOI'O OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.

Pa3znen 9. Mexanndeckue KoJjie0aHUsI ¥ BOJIHBI.

KonebarensHoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TTepuo,
4acToTa, aMIUINTYy1a. MaTtemMaTudecKuil U NpyKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTHH IPH KOJICOATSIIFHOM JIBHKEHHUU.

3aryxawmue  KojeOaHus.  BbIHyXkaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuueckue BoJiHBL. (CBOHCTBA MEXaHWYECKUX BOJH. [IpomonbHbie U
MONEpPEYHbIC BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHUS.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJI€, CCHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka u BbicOoTa TOHA. OTpakeHue 3Byka. MHppa3ByK u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koseOaHUM Tel IOJ AECUCTBUEM CHJIBI TSDKECTH U CHIIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUUYECKUM PE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmpeneneHre 4YacTOThl M TMEpUoJia KojieOaHMM MaTeMaTHU4eCKOTo
MasiITHUKA.

2. OmnpeneneHue 4acTOTHl U TIepuo/Ia KoJIeOaHU PY>KUHHOTO MasITHHUKA.

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

4. WccnenoBaHue 3aBUCMMOCTH TIepHoO/Ia KojdeOaHUN MPY>KUHHOTO MasiTHUKA
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OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOIeOaHW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYXUHHOTO MasiTHUKA OT MAacChl rpy3a U >KECTKOCTU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
Pa3znesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  ODJeKkTpomMarHutHele  BonHbl.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. lllkana »nekTpoMarHWTHBIX BOJH. Hcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBera. BOaHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOULIBIO MOOWJIBHOIO

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

pacnpocTtpaHenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue cBera. [lnockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomiieHusi cBera. [lonHoe BHYTpeHHEE
OoTpakeHHe cBeTa. Vcmonb3oBaHME TMOJHOIO BHYTPEHHETO OTPaKCHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xon nyueir B nuH3e. Onruueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Teleckomna. ['J1a3 Kak onTUYeckas cHucTeMa. Bbiaum30pykocTs u
JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. OmnbiTel HbrlotoHa. 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.

Xon maydeit B cobuparomieit TuH3e.

XoJ JIydeu B pacCEeUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOILIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [Tony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETOBOIO Jiyya OT yria
NaJCHUS.

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

3. HccnenoBanue 3aBUCMMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJIeHUs Ha TPAHULIE «BO3TYX—CTEKIIO».
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4. TlomyueHnue u300pa>keHUI C TOMOIIBIO COOUPAIOIIEH JTNH3BI.
Omnpenenenre (HOKYCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI coOMparomiei
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

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

Pa3gea 12. KBanToBLble ABJIeHUS.

Omneitel Pesepdpopna u mianerapHas Mozenb atoma. Monens aroma bopa.
HcnyckaHue u nornouieHne cBeta aroMoM. KBaHThI. JIuHelHyaThIe CIIEKTPBI.

PanuoaktuBHOCTE. Anb(a-, 6eTa- 1 raMma-uznydeHus. CTpoeHre aTOMHOTO
aapa. Hykionnas wmopens aromHoro sapa. HM3zorombel.  PagunoaktuBHBIE
npespaunienus. [lepuon momypacmnaaa aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DHeprus CBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruM. Peakuuu cuHTE3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

Anepnas sHepreruka. J[eWcTBHA pPagUOAKTUBHBIX W3JIYYEHUHW HaA KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JInYHbIX I'a30B.

3. CmekTp Bomopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Perucrpanus nsinyyeHns NpUpOAHBIX MUHEPAIOB U MPOLYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaGmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HMccnenoBanue TpEKOB: M3MEPEHHME JHEPIMM YaCTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPUTEIHLHO-00001IIAKO NI MOIYJIb.

[ToBTOpUTENBHO--00001IAIOIUI MOAYJIb IPEIHA3HAUEH JIs1 CUCTEMATU3aluu
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
IpPUOOPETEHHOTO TIPU U3YYEHUHU BCEro Kypca (PU3MKH, a Takxke JJIs MOJTOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy MO ¢Gu3uke ainsi o0ydaronuxcs,
BBIOPABIINX 3TOT yUYE€OHBIN MPEAMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  OOydeHUs, (QopMUpyeTCs
€CTECTBEHHOHAy4YHas! TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJEHUE YMEHUSMH OOBSCHATH (PU3HUUECKUE
SBJICHUSI, TPUMEHSS TMOJYyYEHHBbIE 3HAHWS, pemaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMANBHO AEATENBHOCTHBIM XapaKTep JaHHOTO pa3/ielia peaan3yeTcs
3a Ccu€T TOro, 4YTO OOydYaroUIMecsl BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

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

UCITIO0JIb30BaTh HAYYHbIE METOJIbl UCCIIEAOBAHUS (PU3UUECKUX SIBJIECHUN, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4YHBIE OCHOBBI HambOoJiee BaXHBIX JOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOT 0 UCIIOJIb30BAHUS PA3IUYHBIX HUICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IMPEBPAILLIECHUS U COXPAHEHUSI BCEX M3BECTHBIX BHJIOB
SHEPTHH.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTH)KEHHUE JTUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTebHbIX
pe3yIbTaToB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

— IPOSIBJIEHUE UHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
buznuecKol HayKu;

— LIECHHOCTHOE OTHOIIIEHUE K JIOCTUXKEHUSIM POCCUMCKUX YUEHBIX --(DUZUKOB;

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
TOCTIKECHUN (PU3UKH;

— OCO3HAaHME BAXXHOCTH MOPAJbHO--3TUYECKUX TMPUHIMUIOB B JESATEIbHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIPUSTHE ICTETUYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHHYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOUYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HAaHME IEHHOCTU (PU3MUECKON HAayKuM KaK MOIIHOTO HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMILEN COCTABISAIOIICH
KYJbTYpPBI;

— pa3BUTHE HAYYHOW JIOOO3HATEIHHOCTH, MHTEpECA K HCCIEI0BATEIbCKON
NeATeNIbHOCTH;

S) ¢opMupoBaHUsT  KYJbBTYPbl 3A0POBbSI U  3MOLHOHAJIBHOIO
0J1aromnoJry4us:

— OCO3HaHHWE LIEHHOCTH Oe3omacHOro oOpa3a »KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaXXHOCTH TMpaBHJ O€30MACHOr0 IMOBEAEHUS Ha
TpaHCIIOpPTE, Ha JOporax, ¢ JJIEKTPUYECKUM U TEIJIOBBIM OOOPYJOBAaHHEM B
JIOMalTHUX YCIIOBHSIX;

— cpOpMUPOBAHHOCTh HaBbIKAa pedrexkcuy, MpPU3HAHME CBOErO IMpaBa Ha
OLIMOKY M TaKOTr'0 K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AKTMBHOE y4YacTHE B PEIICHUU NPaKTHUYECKUX 3aj1ay (B paMKax CEMbH,
o0pa3oBaTeNbHOW  OpraHW3ali, TOpOAa, Kpas) TEXHOJIOTUYECKOH W



COIIMAJILHON HANpPaBJICHHOCTH, TPEOYIONMX B TOM 4YHCIE M (U3HYECCKUX
3HaHUM;

e — MHTEPEC K MPaKTUYECKOMY M3YUYCHHIO MPOo(decChid, CBSI3aHHBIX ¢ (DU3UKOMH;

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUSA:

e — OpUEHTAlMS Ha TpPUMEHEHUE (PU3NYECKUX 3HAHUW ISl pEelIeHHs 3a7ad B
007acTH OKpPYXKAIOIIeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB W OIEHKH UX
BO3MOXXHBIX TTOCIICICTBUIN ISl OKPYXKAIOIEH CPEIIbI;

e — OCO3HaHHE TJO0ATBLHOTO XapakTepa AKOJIOTHYCCKHUX IMPOOJIeM U IMyTed HX
pelIeHHUs;

e 8) amanTanMu K M3MEHSIIONIUMCS YCJIOBHSIM CONMAJIBHOW M NMPHUPOIHOI
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJACHCTBUMU TMPHU BBHINOJHEHUU HCCIEIOBAaHUN U
NPOEKTOB (DM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUAM
APYTHX;

e — TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 TMPAKTHUYECCKYIO
JESTENBHOCTD;

e — MOTPEOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHCIIE (POPMYIHPOBATH
U7IeH, TIOHSATHS, THIIOTE3BI O PU3MUECKUX 00BbEKTaX U SBIICHUSX;

e — OCO3HaHHE JCPHUIUTOB COOCTBECHHBIX 3HAHUI W KOMIICTCHTHOCTEH B 00J1aCTH
(1)76370.97 8

e — IUIAHUPOBAHHWE CBOETO PA3BUTHS B MPUOOPETEHWH HOBBIX (PU3UUECKHUX
3HAHUM;

e — CTpEMJICHHE aHAJIU3UPOBATH U BBISBIISITH B3AUMOCBSI3U MIPUPOABI, O0IECTBA U
HPKOHOMHKH, B TOM YUCJIE C UCIOIb30BAHNEM (PU3NUECKUX 3HAHHIA;

e — OIICHKAa CBOMX JEWUCTBUI C yd4€TOM BIUSHHUS HAa OKPYXAIOIIYIO Cpendy,
BO3MOXXHBIX TJIOOAJTBHBIX ITOCIIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOeHHMs TporpaMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01rero oopazoBanus y o0ydaronierocs Oyayt copMUpOBaHbl MeTanpeaMeTHbIe
Pe3yJIbTaThl, BKIIIOUYAIOIIUE TO3HABATEIIbHBIC YHUBEPCAIbHBIC YUeOHbIC TeHCTBUS,
KOMMYHUKATUBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIC  JIEUCTBUS, PETYISTUBHBIE
YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Ba3oBble Jijoruueckue JelcTBUA:



eBBISIBIISITh W XapaKTEPH30BaTh CYIICCTBEHHBIE MPHU3HAKA OOBEKTOB
(ssBIIEHUM);

e YCTAHABJIMBATh CYIIECTBEHHBIA MpU3HAK KIacCU(PUKAIIUN, OCHOBAHHS JIJIs
000011IeHNs U CPaBHEHUS,

¢ BEISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B paccMaTpUBaeMbIX (akKTax,
JAHHBIX U HAOJIIOJIEHUSIX, OTHOCSAIIMXCS K (PU3MUECKUM SIBJICHUSIM;

* BBISIBJISITh TIPUUMHHO--CJICICTBEHHBIE CBSI3M NPU H3YyUYEHUU (PU3UUECKUX
SIBIICHUI M MPOLIECCOB, JI€TaTh BHIBOJBI C UCIIOJIIb30BAHUEM JETYKTUBHBIX
¥ WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THUIIOTE3bI O B3aWMOCBS3SIX
(bU3UYECKHUX BEJIMYHMH,

e CAMOCTOSITEIPHO BBIOMPATH CIIOCOO pelieHus y4eOHoU (pu3ndeckoi 3amauun
(cpaBHEHME HECKOJbKMX BAapUaHTOB pEIIeHMs, BbIOOp Hauboiee
MOJIXOIAIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BbIIEIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUA:

* MCIIOJIb30BaTh BOMPOCH! KaK MCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHMUS,

* IPOBOJUTH 10 CAMOCTOSTEIHHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOXHBIN
bu3nuecKkuil HKCIEPUMEHT, HEOOJbIIOE HUCCIEA0BaHNEe (PUIUYECKOTO
SIBJICHUS,

¢ OIICHMBaTh HA TNPUMEHUMOCTH M  JIOCTOBEPHOCTh  HWH(OpPMAIIHUIO,
MOJTyYEHHYIO B XOJ1€ UCCIICIOBAHMSI MU DKCTIICPUMEHTA;

e CAMOCTOSITENIBHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOABI 1O PE3yJbTaTaM
POBEAEHHOIO HAOJIOIEHUS, OIIbITA, UCCIICIOBAHNUS;

 IPOTHO3MPOBATh  BO3MOXKHOE  JallbHEHIIee  pa3BUTHE  (PU3UUECKHUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPENOI0KEHUS 00 X PA3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

o IPUMEHSTh PA3INYHbIC METOJbI, UHCTPYMEHTBI U 3alpOoChl IPH MOUCKE U
orOope MHpOpPMALMM WU JAHHBIX C Y4ETOM MPEMJIOKEHHOW y4eOHOMU
busnueckoii 3a1auu;

e AaHATM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETHUPOBATH HH(POPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

e CAMOCTOSITEIBHO ~ BBIOMPATh  ONTHUMAJIbHYIO  (OpPMY  MpEACTABICHHUS
uHbOpMaIlUl W WUIIOCTPUPOBATH pellaeMble 3aJaydl  HECIOKHBIMU
cXeMaMHu, TharpaMMaMu, HHOM TpaduKoil 1 UX KOMOUHALIUSAMU.

KoMMmyHukaTuBHBIE YHHBepcaIbHbIe YyueOHbIe 1eHCTBUS:

eB XO/Ic OOCYXJEHHs y4eOHOro Marepuana, pe3yJibTaToB JIa0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh WJEW, HalleJICHHbIE Ha pEUICHHE 3a/Jayd M TMOAJep KaHHe
01aroxeaaTeIbHOCTH OOIICHNS



e COTITOCTABJIATH CBOU CYXKICHUS C CYXKJICHUSAMHU JIPYTUX YYaCTHUKOB JUAiOra,
OOHapyXKMBATh Pa3TUYNEC U CXOJICTBO TIO3HIIHIA;

e BBIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCbMEHHBIX TEKCTaX;

o MyOJIMYHO TIPENICTABIATH PE3YIbTAThl BBIMOJIHEHHOTO (PU3MUECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIICAOBAHMS, MIPOEKTA);

e IOHUMATh U HUCIIOIH30BATH MPEUMYIIECTBA KOMAHIHON M WHANBUIYaTbHON
paboThI MPU PEIMICHUH KOHKPETHOU (PH3UIECKON TIPOOIEMBI;

o IPUHUMATH IIEJTH COBMECTHOU JIEITEILHOCTH, OPTaHU30BBIBATH JICUCTBUS 10
e€ JIOCTIDKEHHWIO: pacmlpeleNiaTh poiid, OOCYKIaTh TMPOIECCHl U
pPE3yJbTaThl COBMECTHOM pabO0ThHI, 0000111aTh MHEHHUSI HECKOJIBKUX JIFOJIEH;

e BBITIOJTHITH CBOIO YacTh PabOThI, TOCTHTas Ka4eCTBEHHOTO pe3yJbTara Io
CBOEMY HAIPABJICHUIO W KOOPJIWHUPYS CBOM JEUCTBHS C JIPYyTUMHU
YJIeHaMHU KOMaH/IbI;

¢ OIICHMBATh KAaYeCTBO CBOETO BKJaJa B OOIIMHA TPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEITLHO COPMYITMPOBAHHBIM YUACTHUKAMU B3aMOICHCTBHS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUS

Camoopranusanus:

e BBISIBJISITH MPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYyaIUsAX, TPEOYIOMIUX IS
penieHus PU3nIecKux 3HaHUM;

e ODUEHTHUPOBATBCS B  PA3JUYHBIX  [OAXOJAaX  IPUHATHS  PELICHUM
(MHAMBUyaIbHOE, MPUHITUE PEIICHUS B TpyIIe, NPUHSATHE pPEIIeHUN
rpymoi);

e CAMOCTOSITEIBHO COCTABJISITH AJITOPUTM pelIeHUs (U3MUYECKON 3aaud WM
IUIaHa KCCIIEAOBAHUS C YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBAThH Mpe/jlaracMble BApUAHTHI PEIICHUM;

e JIeNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJ/Ib, YMOLMOHAIbHBII HHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYAl[MU U MpEeJIarath MiaH €€ N3MEHEHUS;

¢ OOBSCHITHL  NPUYMHBI  JOCTUXEHUS  (HEIOCTHIXKEHMs])  Pe3yJbTaToB
JeSATeNIbHOCTH, J1aBaTh OILICHKY MPUOOPETEHHOMY OIBITY;

e BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTH (B TOM YHCII€ B XOJ BBIIIOJIHEHHS
Gbu3nUecKoro UCCIENOBaHMS WJIM TPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHHBIIMXCS CHUTYyallid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

e OLICHMBATh COOTBETCTBUE PE3YIIbTATA LIEJIA U YCIOBUSM;

e CTaBUTH €051 HA MECTO JIPYrOro YEJIOBEKa B XO/E CIIOpa WIHM JUCKYCCUU HA
HAay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;



e IPU3HABAThH CBOE MPABO Ha OLIMOKY MPH PEIIeHUH (PU3MUECKUX 3a7a4 I B
YTBEPXKIAECHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATHI

K xoHIy oOyueHust B 7 KJacce peIMETHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

* CIIOJIb30BATh MOHATHUS: (PU3NUECKUE U XUMHUUECKHE SBICHHS, HAOTIOACHHE,
OKCIIEPUMEHT, MOJIENb, TUTIOTE3a, CAUHUIBI (PU3NIECKUX BEIHYUH, aTOM,
MOJIEKYyJla, arperatHbieé COCTOSIHUSL BemlecTBa (TBEPHOE, KUAKOE,
razoo0pa3Hoe), MEXaHUYECKOE JIBUKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
NPSIMOJIMHEWHOE), TPAEKTOpHs, PAaBHOJICHUCTBYIOMIAS cuia, aedopMarus
(ynpyrasi, TuiacTU4eckasi), HeBeCOMOCTh, COOOIIAIOIINECS] COCY/IbL;

e paznuyaTh sABieHUS (AUQPQY3Usi, TEIIOBOE IBMKEHHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JBI)KEHUE, HWHEpPLHS,
B3aMMOJICICTBUE TE€J, PABHOBECHE TBEPABIX TEN C 3aKPEIUIEHHON OCHIO
BpallleHusi, Tepefada JaBJICHUS TBEPABIMU TEJIaMH, >KUAKOCTIMH U
razamy, aTrMoc(pepHOoe JaBjeHue, IUIaBaHUE TeJll, MPEBPAILCHHUS
MEXaHUYECKOM PHEpPruu) Mo OMHMCAHUIO MX XapaKTepHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBICHUE;

epaCrioO3HABaTh  MPOSIBJICHWE  W3YYCHHBIX  (PU3MYECKMX  SBICHUHA B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
OpUMEPHI JBMXKEHHUS C Pa3IUYHBIMH CKOPOCTSAMHU B JKMBOM M HEXHMBOU
npupojie, ACWCTBUE CUJIBI TPEHHsS B TPHUPOJIE U TEXHHUKE, BIHSIHUE
aTMOC(EepHOro J1aBJIeHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluard B
TeJIe YeJI0BEKa, IPU ITOM NEPEBOAUTH MPAKTUUECKYIO 3a]]auy B yU4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBICHMUIA;

¢ OMICHIBATh M3YYCHHBIC CBOMCTBA TN W (hU3MUECKUE SBICHUS, UCTIOIB3YS
busnueckue BeIUUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEM,
yTh, CKOPOCTh, CPENIHAS CKOPOCTb, CHJIa YNPYrOCTH, CUJa TSDKECTH, BEC
Tena, CWJIa TpeHus, JAaBieHue (TBEPIOro Tena, JKHUIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHWYecKas padoTa, MOIIHOCTb, TJICUO CHIIBI,
MOMEHT CHWJIbI, KO3(P(OUIIMEHT TOJE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKasi W TOTEHIMaJbHAs SHEPrus), MpU ONHCAHUU MPABUIBHO
TPaKTOBAaTh  (PU3MYECKHII  CMBICA  HCIONB3YEMBIX  BEJIWYUH, HX
000O3HaYEHUsI U EIUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMU BEIIMYMHAMU,
CTPOUTH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYNH;

e XapaKTepU30BaTh CBOWCTBAa TeN, (U3MUECKHUE SBICHUS M MPOLECCHI,
UCIOJIb3YsI MIpaBMJIa CIOXEHUs CUII (BAOJb OJHOW MpsMoOM), 3aKkoH ['yka,



3akoH Ilackans, 3akoH Apxumezaa, NpaBUJIO paBHOBECHUs pblyara (0s0Ka),
«30JI0TO€ TIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPruM, NpPU OSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMHUCHIBATH €M0 MATEMATUUYECKOE BBIPAXKEHUE;

¢ O0BSICHATH (PU3NYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCIIE U
B KOHTEKCTE€ CHUTYyallMil IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYMHHO--CIICAICTBEHHBIE CBS3H, CTPOUTh OObSICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMopoil Ha 1—2 M3ydeHHBIX CBOWCTBA (PU3MUYECKHUX
SBJICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pemaTh pacuéTHble 3a/1a4M B 1—2 nelcTBUs, UCIIOIb3YS 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOLIME (PU3MUYECKUE BEIIMYMHBI: HAa OCHOBE aHallU3a YCJIOBHUS
3a/layd  3alMChIBaTh KPaTKOE YCJIOBUE, TMOJCTaBIATh (PUIUYECKHE
BEJIUYMHBI B (OPMYJIbI M TPOBOJUTH PACUYETHI, HAXOJIUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE NIJIsl PEIICHUS 3a/lay, OLICHUBATh PEATUCTUYHOCTh
MOJTY9eHHON (DU3UIECKOMN BEITMYUHEI;

e paclio3HaBaTh MpPOOJEMBbI, KOTOPHIE MOYKHO pPEIIUTh IPU TOMOUIU
(bu3MYEeCKUX METOA0B, B OMMCAHUH UCCIIEIOBAHUS BBIJIEISAThH IPOBEPIEMOE
IOpeanonoxeHue  (TUIOTE3y),  pa3inyaTb M HMHTEPIPETUPOBATH
NOJIYYEHHBI pEe3yJbTaT, HAaXOIWTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI IO €T0 pE3yJIbTaTaM;

e IPOBOJIUTH OIBITHI O HAOIOICHUIO (PU3UUECKUX SBJICHUN WU (DUINUECKUX
CBOMCTB TeN: (pOpMYIHpPOBaTH MPOBEpSEMbIE MPEANOI0KEHUS, COOUPATh
YCTaHOBKY U3 MPEJI0KEHHOI0 00OpPYIOBaHHUs, 3alIMChIBATh XOJl OINbITa U
bopMyIUpOBaTh BHIBOJIBL;

e BHITIOJIHSTH NPSIMbIE U3MEPEHUSI PACCTOSTHUS, BpDEMEHH, MAcChl Tela, 00bEMa,
CIWIbl U TEMIEpaTypbl C HCIIOJIb30BAHUEM AHAJIOTOBBIX W LHUQPPOBBIX
NpuOOpOB, 3alUCHIBATh TOKa3aHUsA MPUOOPOB C YUETOM 3aJaHHOU
a0COIIOTHOM MOrPEIIHOCTH U3MEPEHU;

e IPOBOJIUTH HCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3NUECKOW BETUYMHBI OT
JpYro € HCIOJb30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JIBMDXKYLIErocs Tejla OT BPEMEHU [BWKEHHUS Tela, CHIIbI
TPEHUS CKOJIbKEHHSI OT Beca Tena, KauecTBa 00pabOTKH MOBEPXHOCTEN Tel
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT TUIOIAAU COIMTPUKOCHOBEHUS TEI, CUIIbI
YIOPYrOCTH OT YAJUHEHHS MPY>KUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
NOrpy>KEHHOM YacTH Teja U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEN0, YCIOBUN
IUTaBaHUS TEJ, YCIOBUH paBHOBECHs pbluara M OJIOKOB), y4yacTBOBAaTh B
IUIAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUSA, COOUpaTh YCTaHOBKY W
BBINIOJIHATh M3MEPEHHUs, CleNys MNPeII0KEeHHOMY IUIaHy, (UKCUPOBATH



pe3yabTaThl TMOJYYCHHOH 3aBHCHUMOCTH (U3NYECKUX BEIMYUH B BHJIC
NpeIOKEHHBIX Ta0IULl U TpauKOB, JAEJIaTh BBIBOABI MO pe3ysibTaTaM
UCCIIEIOBAHMS;

¢ IPOBOJIUTh KOCBEHHBIE H3MEPEHHS (U3NYECKUX BEIUYMH (IUIOTHOCTD
BEIIECTBA KUAKOCTH U TBEPJOTO Tela, CHIa TPEHHS CKOJIBKCHHS,
JaBJI€HHE  BO3/yXa, BbITAIKUBAIOUIas CWia, JEHCTByMOIas Ha
HOrpyX€HHOE B JKMJIKOCTh TeNO, KOA(P(GUUIMEHT MOJE3HOTO JeHCTBUS
OPOCTBIX MEXaHU3MOB), CJIEAys TPEUIOKEHHON WHCTPYKIUHU: TIpHU
BBITIOJTHEHUHA HW3MEPEHU coOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISITh 3HAUEHNUE UICKOMOW BEIUYMHBI,

e COOTIOZIaTh MpaBUJIa TEXHUKU O€30MacHOCTH IpU paboTre ¢ J1abopaTOpHBIM
000py/10BaHUEM;

e YKa3bIBaTh IPUHLMIIBI AEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMNCTB:
BECBbl, TEPMOMETP, AMUHAMOMETP, COOOIIAIOLINECS COCYJbl, OapomeTp,
phIYar, NOJBMKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;

e XapaKTepU30BaTh MPHUHIMIBI  JEHCTBUS  W3YYCHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa KX ONHMCAHUA (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOJAONPOBOAA, THUJPABIMYECKUH IIpecc,
MaHOMETp, BBICOTOMED, TOPIITHEBOM HACOC, APEOMETP), MCIIONIb3Yys 3HAHUS
O CBOMCTBaxX (PU3NYECKUX SIBIICHUA M HEOOXOAUMbIe (PU3MUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJIUTH PUMEPHI (HAXOAUTH HH(OPMALIHIO O IpUMEpax) NPaKTUUECKOTr O
UCTIONb30BaHUSI (PU3NYECKUX 3HAHMA B TIOBCEIHEBHOM JKWU3HHM JUIS
oOecriedyeHus: 0€30MacHOCTHM Tpu  oOpalleHud ¢ npudbopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0POBbS U COOJIOECHHUSA
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPY XKaIOIIeH cpene;

¢ OCYHIECTBIIATH OTOOp HCTOYHHMKOB HWHPopManuu B HMHTepHeTe B
COOTBETCTBHH C 33/IaHHBIM TIOUCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIIIUXCS
3HaHUH U TYTEM CPAaBHEHUS paA3JIMYHBIX HCTOYHUKOB BBIJEIATH
UHPOPMAIMIO, KOTOpas SIBISAETCS MNPOTUBOPEUYMBOM WM MOXET OBITh
HEJIOCTOBEPHO;

* CII0JIb30BATh MPU BBIINOJHEHUHM YYEOHBIX 3aJaHUN Hay4HO--TIONYJISIPHYIO
auTepaTypy  (pU3MUECKOro CoAep)KaHMs, CIPAaBOYHBIE  MaTepHaIbl,
pecypcbl cetn HTepHET, BIafeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KpPAaTKUE NMUCbMEHHBIE M YCTHbIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAINK (HU3UIECKOTO COAEPKAHUS, B TOM
yuciae MyOJIMYHO JAeNaTh KpaTKUe COOOUICHHSI O pe3yibTaTrax MPOEKTOB
WIH Y4eOHBIX HCCIENOBAHUN, TPHU OTOM TPAMOTHO HCIOIB30BAThH



W3YYCHHBI TIOHSATUMHBIM anmapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUIEHUE NTPE3CHTALUEN;

eTIPH BBITIOJHEHUN YYE€OHBIX TPOEKTOB M HCCJIEAOBAHMMN pacHpeneisiTh
O0SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3aJadyaMu,
CICIUTh 3a BBINOJHEHWEM IUIaHA JEUCTBUN, aJCKBAaTHO OIICHUBATh
COOCTBEHHBIM  BKJAJ B  JEATEIBHOCTh  TPYIIIbI,  BBICTPaUBATh
KOMMYHUKATHBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xoHiy o6yuenus B 8 kjacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCS YMEHUM:

* ICTIOJIb30BaTh MOHSTHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE€ COCTOSIHUS BEIIECTBA, KPUCTAIUNIMYECKUE U
aMmop(HbIE TeNa, HACBHIIICHHBI W HEHACBIIMICHHBIM Tap, BJIAXKHOCTh
BO3/lyXa, TEMIEpATypa, BHYTPEHHSS OJHEPrus, TEIUIOBOW JBUTATENb,
AIIEMEHTAPHBIN JIEKTPUUECKHUM 3apsil, JIEKTPUUECKOE TOJIE, MPOBOJHUKHU
U JUAJIEKTPUKH, TOCTOSHHBIN SJIEKTPUUECKUNA TOK, MATHUTHOE MOJIE;

e pa3IMYATh SIBJICHUS (TEIUIOBOE PACIHIMPEHHE U CXaTue, TeIvionepenaya,
TEIJIOBOE PABHOBECHE, CMAYMBAHUE, KAaWUISPHBIEC SBICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIABJICHUE, KpUCTaUIM3anus (OTBEpJEBAHUE), KUIICHUE,
Teronepeaaya (TErI0NpPOBOAHOCTb, KOHBEKIIHS, U3JIyYEHHUE),
AJIEKTPHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsA/IOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBUE MAarHUTOB, JEHWCTBUE
MarHUTHOI'O TOJIsI HAa MPOBOJHUK C TOKOM, BJIEKTPOMArHUTHAs WHIYKIIUS)
M0 ONUCAHWI0 MX XAapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOUTUX JaHHOE (PU3UYECKOE SIBJICHUE;

e paCllO3HAaBATh  NPOSBICHHE  M3YUYCHHbIX  (U3MYECKUX  SIBIICHUH B
OKpYXalolleM MHpe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUISIpHBbIE SBICHHUS B TPUPOJE,
KpUCTAJIbI B mpupone, uzinydeHue CoiHIa, 3amMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, DJIEKTPUUYECKHE
ABJICHUSI B atMocdepe, 3JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiind, Apedd MOoaCOB, pOJIb MAarHUTHOTO MOJS JJIs KU3HU Ha
3emuie, MONSIPHOE CUSHUE, NP 3TOM MEPEBOJIUTH NMPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATHh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (DUIUUECKUX
SIBIICHUI;

e ONUCHIBATh M3YyUYECHHBIC CBOMCTBA T€A U (PU3UYECKUE SIBJIICHUS, UCIOIB3YS
busnueckue BEIMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI YJHEPTHUsi, KOJIUYECTBO
TEIJIOThI, yJEJIbHasl TEIUIOEMKOCTh BEIIECTBA, YAENbHAsg TEIUIOTa
TUTABJICHHS, yJeldbHAs TEIJIoTa NapooOpa3oBaHMs, yaedbHAas TEIUIoTa
CropaHusi TOIUIMBA, KOA()PUIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM



MalIuHbl, OTHOCHUTENIbHAS BJIAXKHOCTb BO3/YyXa, JJIEKTPUUYECKHUH 3apsj,
CWJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, CONPOTHUBIICHHE ITPOBOJHUKA,
yIeIbHOE  CONpOTHUBJIEHHME  BellecTBa, pabora W MOLIHOCTH
ANEKTPUYECKOrO0  TOKAa), MpPH ONHCAHUM NPABWIBHO  TPAKTOBATh
(Gu3MUECKUIl CMBICII MCHOJb3YEMbIX BEIUYMH, 0003HAYEHUS U E€AUHUIIbI
¢u3nyecKkux BEJIWYUH, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIUYHMHY C JPYrUMH BEIMYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3UUECKUE SBJICHUS U MPOILECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHUSI MOJIEKYJIIPHO--KHHETUYECKOM TEOPUHU
CTPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIUU NoJIel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsjia, 3akoH OMa J1J1sl yJacTKa IenH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHMs DJHEPrUM, IIPpU OTOM J1aBaTh
CJIOBECHYIO (POpPMYJIMPOBKY 3aKOHa M 3aIllUChIBATh €r0 MaTEMaTHYECKOe
BBIPAKEHHUE;

¢ 00BSCHATh (DU3MUECKME TPOLIECCHl M CBOMCTBA T, B TOM YHUCIE U B
KOHTEKCTE CUTyallMii IPAKTUKO-OPUEHTHUPOBAHHOIO XAPAKTEPA: BBIABIIATH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OObICHEHUE U3 1—2 JTOrH4ecKux
1aroB ¢ Omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MUECKUX SIBICHHI,
(u3HUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMH;

e pelaTh pacuéTHbIC 3a/1a4M B 2—3 NEeUCTBUS, UCIIOIb3YS 3aKOHBI U (POPMYJIBL,
CBSI3BIBAIOLIME (PU3NUECKUE BEJIMYMHBI: HAa OCHOBE aHajlu3a YCIOBUS
3a/1ayyl 3aIUChIBaTh KPATKOE YCIOBUE, BBISBIATH HEJIOCTATOK JAHHBIX IS
pelieHus 3a7a4u, BbIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€
pelieHus, NPOBOAWTH PAacy€Tbl W CPAaBHUBATH IIOJYYEHHOE 3HAYCHUE
(bu3nYecKoil BETUYUHBI C U3BECTHBIMU JIAHHBIMU;

e pacro3HaBaTh MpPOOJEMBbI, KOTOPHIE MOYKHO PEIIUTh IPU OMOIIA
(bu3MUeCKMX METOAOB, HCIOJb3Ys ONHMCAHHE MCCIEHOBaHUS, BBIIEIATH
IIPOBEPAEMOE IIPEAINOIOKEHNE, OLICHUBAaTh IPABWIBHOCTH IOPSAKA
IIPOBEICHUS UCCIEA0BaHUSs, 1€aTh BBIBOJBL;

e IPOBOJIMTH OMBITHI IO HAOIIOJIEHUIO (PU3UUECKUX SIBJICHUN WU (PU3UUECKUX
CBOMCTB TeN (KallWUIApHbIE SIBJICHUS, 3aBUCUMOCTD JAaBJICHUS BO3AyXa OT
ero o0béma, TeMIneparypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U HarpeBaHUs
IpU U3JTYYCHUU OT I[BETA W3JIy4aromieil (MOIrIomaoieil) MoBepXHOCTH,
CKOPOCTh HMCHAapeHHsI BOAbI OT TEMIIEpaTypbl XUIAKOCTH WU IUIOLIAAN €€
IIOBEPXHOCTH, JJIEKTPU3alMs Tel W B3aUMOJCHUCTBHE DIIEKTPUYECKUX
3apsA0B, B3aUMOJEHWCTBHE IIOCTOSHHBIX MAarHWTOB, BU3yalIU3alUs
MarHUTHBIX NOJIEW MOCTOSTHHBIX MAarHUTOB, IEMCTBHSI MAarHUTHOI'O ITOJISI HA
IIPOBOJHUK C  TOKOM, CBOWCTBA  DJJICKTPOMAarHura,  CBOMCTBA



AIICKTPOABUTATENS TOCTOSHHOTO TOKa): (OpMYyJIUpPOBaTh IPOBEPSiEMbIe
MIPEATNOJIOKEHUS, COOMPaTh YCTAHOBKY M3 MPEI0KEHHOT0 000py10BaHU,
OIMMCBIBATh XOJI OMbITa U (YOPMYJIUPOBATH BHIBOJIBI,

e BBITIOJIHATH MPSMbIE U3MEPEHUSI TEMIEPATypPhbl, OTHOCUTEIHHON BIIaXKHOCTU
BO3/lyXa, CHJIbl TOKa, HANPSIKEHUS C KCIOJb30BAHUEM aHAJOTOBBIX
puOOpPOB M JATYMKOB (DU3WYECKUX BEJIMYMH, CPaBHUBATh PE3yJbTaThl
HU3MEPEHUH ¢ yIETOM 3aJJaHHON a0COIFOTHOM MTOTPEITHOCTH;

e IPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYUHBI OT
JIpyroll ¢  UCIOJb30BaHUEM TPSAMBIX HU3MEpPEHUN  (3aBUCUMOCTH
CONPOTUBIICHUSI TMPOBOJAHUKA OT €ro JUIMHBIL, IUIONIAAX IONEPEYHOro
CEUEHUS U yJIeJIbHOTO COMPOTUBJICHHUS BEILIECTBA MPOBOJHUKA, CUIIBI TOKA,
UIYIIETO uepe3 TMPOBOJAHUK, OT HANpsSOKEHUs] Ha  MPOBOJHUKE,
HCCIIEIOBAHUE  TOCJEIOBATEIbHOTO M  MapajuIeIbHOTO  COCIMHEHMI
MIPOBOJHUKOB): IJIAHUPOBATh MCCJIEAOBaHNE, COOMpATh YCTAaHOBKY U
BBITIOJTHATh W3MEPEHHUsS, CIeNys NPEII0KCHHOMY IUIaHy, (UKCHUPOBATH
pe3yabTaThl TOJYYEHHON 3aBUCUMOCTH B BHJI€ TaONMuIl U TpaduKoB,
JIeTIaTh BBIBOJIBI IO PE3YyJIbTaTaM MCCIIEA0BAHMUS;

¢ IPOBOJIUTh KOCBEHHBIC U3MEPEHUs (HU3NUECKUX BeMUYMH (yIeabHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBJIEHUE TMPOBOAHMKA, padoTra u
MOIITHOCTh JJIEKTPUUECKOTO TOKA): TUIAHUPOBATh H3MEPEHHSs, COOMpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys MPEITOKEHHOU MHCTPYKIIUHU, U
BBIUUCIISITH 3HAYEHNUE BEJTUYUHBI;

e COOJIIO/IATh MTpaBUJIa TEXHUKU O€30MACHOCTH MpHU pabore ¢ 1abopaTOpHBIM
000py/10BaHUEM;

e XapaKTEpHU30BaTh MPUHIMIIBI  JICUCTBUSA  M3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOW HA HMX OMNHUCAaHUS (B TOM YHCIIE:
CHUCTEMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMeETp,
BOJIbTMETP, CUETUMK DJICKTPUUYECKON DHEPTUM, DIICKTPOOCBETUTEIbHbBIC
MpUOOPHI, HArPEeBaTEIbHbBIC JIEKTPONPUOOPHI (IIPUMEPHI), IIEKTPUUECKUE
MPEAOXPAHUTEIH, SJIEKTPOMArHUT, 3JIEKTPOBUTATEIb TOCTOSHHOTO TOKA),
UCIIONB3Yys 3HAHUS O CBOMCTBaxX (PU3WUYECKUX SIBJICHUN M HEOOXOIUMBbIC
bu3nYecKre 3aKOHOMEPHOCTH;

e PaCIO3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIbHbBIC
npuOOpbl MO CXEeMaM M CXEMaTUYHBIM pUCYHKaM (KUAKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUraTelb BHYTPEHHETO
CropaHus, 2JIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUECKUX
LENEe C MOCIeA0oBaTEIbHbIM U MapasuIeIbHbIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUYCHHS DJIEMEHTOB JJICKTPUUECKUX TETICH;



e IPUBOUTH PUMEPHI (HAXOAUTH HH(OPMAIIHIO O IPUMEPAX ) MPAKTUICCKOTO
UCIOJIb30BaHUsl (U3UYECKUX 3HAHUWA B TIOBCEIHEBHOM KU3HU IS
oOecriedeHus: 0€30MAaCHOCTH TpU  oOpalleHuH C mpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbS M COOJIOJCHUS
HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPYKAIOIIEH cpejie;

¢ OCYIIECTBIATh MOUCK HWHPOpMAMK  (PU3MUYECKOTO  COJEpKaHUS B
NHTEepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUM W IYTEM CPaBHEHHUS
JIOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBIACNSATH  WH(OpManuio, KoTopas
SIBJISICTCS] IPOTUBOPEYUBOM MITH MOXKET OBITh HEIOCTOBEPHOM;

¢ ICTIOH30BaTh TPU BBHIMOJHEHUU YYEOHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
auTEpaTypy  (PU3NYECKOro COJEp)KaHUs, CIPaBOYHBIE MaTEpHAIbI,
pecypebl cetr MIHTepHeT, BllajieTh NpUéMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOI CHUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBICE W KpAaTKUE YCTHBIE COOOIICHUS,
0000mas wHOOPMALMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3HUECKOTO
COJIEpXKaHMsl, B TOM YHUCJIE MYyOJMYHO TPEACTABISITh PE3YyIbTAThI
MPOEKTHOW WJIM UCCIENOBATEIbCKON NIEATEIbHOCTH, MIPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TIOHATUIHBIA ammapar Kypca (Qu3ukwy,
COMNPOBOXK/ATH BRICTYIUICHHE MPE3CHTAIINEH;

elIPU BBHIMIOJTHEHUU YYEOHBIX TIPOCKTOB U HCCIEAOBaHUN (HU3NUECKUX
MPOLIECCOB PACTIPENENATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 32 BBHIMIOJTHEHUEM IUTaHA JIEUCTBHUM U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIN BKJIaJ B
JeSTeIbHOCTh TPYIIIbI, BRICTPAUBATh KOMMYHHUKATUBHOE B3aHMOJICUCTBUE,
MPOSBIISISI TOTOBHOCTD pa3pemniarb KOHQIUKTHI.

K xonIy oOyuenus B 9 kjacce npeaMeTHbIC pPe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUH:

¢ CTIOJIb30BAaTh  TOHSTHSA: CHUCTeMa OTcuéra, MaTepuajbHas ToOYKa,
TPAeKTOpPHUsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO NIBIKEHMS, JedopMarius
(ympyrasi, macTUyeckasl), TpPEHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHUE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP THKECTH, aOCOMIOTHO TBEPAOE TEIO,
LEHTP TSHKECTU TBEPIOro Tella, paBHOBECHE, MEXaHUYECKUE KOoeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK M YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AaTbHO30PKOCTb,
CHEKTPbl UCIYCKaHUsS U MOIJIOLIECHUS, alibda-, OeTa- U raMmma-u3ydeHus,
W30TOIbI, SIJICPHASI SHEPTETHKA;

e pa3nuyaTh SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIUHEWHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSAMOJIMHEMHOE ABUKEHUE, CBOOOIHOE
MaJieHue TeJl, PABHOMEPHOE JIBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBUXKEHHE, KOJieOaTeIbHOE IBIKECHHE (3aTyXalollue U
BBIHYKJIEHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTPaKCHHE
3ByKa, MNPSIMOJIMHEHMHOE pacIpOCTpPaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0ro cBeTa B
CIEKTp U CJOXXEHUE CHEKTPaJbHBIX I[BETOB, JUCIEpPCHUsl CBETa,
€CTECTBEHHasl PaJuOaKTUBHOCTh, BOZHUKHOBEHUE JIMHEWYATOIO CIIEKTpa
W3IIY4YEHUS1) 10 OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

epacClo3HaBaTh MPOSIBIICHUE  M3YUYCHHBIX  (UBUYECKUX  SIBIICHHH B
OKpyXkaroieM Mupe (B TOM 4YHcie (PU3nYecKue SBICHHS B MPUPOJIE:
MPWINBKI U OTIIMBBI, IBUKEeHUE TUIaHEeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBIDKCHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB IKHUBOTHBIMH,
3EMIIETPSCEHUE, CEUCMUYECKHE BOJIHBI, LIYHaMH, 53XO, IBETa TEll,
ONTUYECKHE SIBJICHUS B TPHUPOAE, OUOJIIOTMUECKOe NEeHCTBHUE BUAMMOTO,
yIbTPA(UONETOBOTO U PEHTTEHOBCKOI'O H3JIYyYEHHM, €CTECTBEHHbIN
PaIMOAKTUBHBIN (OH, KOCMUYECKHE JIy4d, PaJUOAKTUBHOE H3IyYCHUE
MPUPOJHBIX MHWHEPAJIOB, JEWCTBUE PANMOAKTUBHBIX M3JIyYEHUH Ha
OpraHW3M YEeJIOBEKa), MPU ATOM NEPEBOAUTH NPAKTUYECKYIO 3a/adyy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MpuU3HAKHU) (HU3UUYECKUX
SIBJICHUIA;

e OITUCHIBATh M3Y4YEHHBIE CBOMCTBA Tel W (DU3MYECKUE SIBICHUS, UCIOJb3Ys
busznuecknue BETWYUHBI (CPEIHSIE UM MTHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JBWKEHHH, YCKOpPEHHE, NEepeMelleHue, MyTh, YIJioBas
CKOpPOCTh, CHUJIa TPEHHUs, CUJa YIPYrOCTH, CHJIa TSXKECTH, YCKOPEHHE
CBOOOJHOrO TAJEeHusi, BeC Tela, HUMIYJIbC Tela, HWMIIYJIbC CHUJIBIL,
MexaHu4eckass paboTa W MOIIHOCTb, TOTEHIMANIbHAS DHEPrus Teda,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUANIbHAS HHEPTUSl CKATOU
NPY>KUHBI, KUHETUYECKas DHEpPrus, IIOJIHAs MEXaHUYeCKash JHEprus,
MEepHoJ U YacToTa KojieOaHUM, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETAa, MOKAa3aTelb MPETOMIIEHUS CPENbl), MPU ONMUCAHUU
MpPaBUJIBHO TPaKTOBAaTh (U3UYECKUN CMBICI HCMOJIb3yEMbIX BEJIUYUH,
0003HayYeHUs! M €IWHULIBI (U3NUYECKUX BEIUYMH, HAXOJIUTHb (HOPMYJIbI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU BEIMYMHAMU,
CTpOUTH TpaprKu N3YUEHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEIUYHH;

e XapaKTepH30BaTh CBOMCTBa Tel, (U3UYECKUE SIBICHUS U MPOIIECCHI,
UCIIONb3Yys 3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOIO TATCOTEHUS,
NPUHLHUI CYNEPNO3ULIMUA CWJI, HOPUHIUI OTHOCUTEIbHOCTH [‘anmues,
3aKOHbl HBIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEOMIICHHS CBETA, 3aKOHBI COXPAHEHHUSI 3apsiJOBOTO U MacCOBOT'O UHCET



IPY SJICPHBIX PEAKIUAX, TMPU ATOM JIaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3alHChIBATh €r0 MAaTEMaTHYECKOE BhIPAKEHUE;

¢ O0BSICHATH (DU3MYECKHE TPOILIECCHl M CBOMCTBA TN, B TOM 4YHUCJIE U B
KOHTEKCTE CHUTYaIlUi MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBHISBIATh
MPUYUHHO--CIICJICTBCHHBIE  CBS3H, CTPOUTh OOBsACHEHWE u3 2-3
JIOTUYECKUX IIaroB C OMOPOM Ha 2—3 M3YYEHHBIX CBOWCTBA (DPU3UUECKUX
SBJICHU, (PU3UIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacyETHBIC 3a/1auu (OMUPAIOIIKECS HAa CUCTEMY U3 2—3 ypaBHEHHUN),
UCTIONIB3YsI 3aKOHBI U (POPMYIIBI, CBS3BIBAIONINE (DU3MYCCKUE BEITUIMHBI:
HA OCHOBE aHalM3a YCJOBHUS 3a/laud 3alHChIBaTh KPAaTKOE YCJIOBHE,
BBISIBIISITh HEJIOCTAIONIME WU M30BITOUHBIE JaHHBIC, BHIOUPATh 3aKOHBI U
(bopMyIIEl, HEOOXOAMMBIC JIJISl PEIICHMSI, IPOBOAUTHL PACUETHI U OIICHUBATH
PEAUTMCTUYHOCTH MOTYYEHHOI'0 3HaU€HUS (PU3NYECKON BETUUNHBL;

e pacro3HaBath MPOOJEMBbI, KOTOPbIE MOXHO pEHIUTh TMPU TTOMOIIU
(bu3HUeCKNX METOAOB, HWCIIONB3YS OMHMCAHWE WCCICAOBAHUS, BBIICTSATH
IpoOBEpsieMOE  TPEANOIOKEHUE, OICHUBATh MPABWIBHOCTh MOPSIKA
NPOBEICHNUS  MCCIENOBAaHUS, JieJlaThb  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHHI U OTBITOB;

e IPOBOJIMTH OIIBITHI IO HAOTIOICHNIO (DM3MUECKUX SBICHUN WIN (HU3UICCKUX
CBOMCTB Ten (M3yueHue BTOporo 3akoHa HploTOHa, 3aKoHa COXpaHEHUs
OHEPTUH, 3aBHUCHUMOCTb IEpUO/ia KOJIEOAHWM MPYKMHHOTO MAasTHHKA OT
MacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBHUCHUMOCTh OT aMIUIUTY/IbI
MajbIX  KoJieOaHWM,  TMPSIMOJIUHEHMHOE  pPACHpOCTPAHEHHE  CBETA,
pasnokeHue Oeyoro CBeTa B CIEKTpP, U3YYEHHE CBOWCTB M300PAKEHUS B
IUIOCKOM 3€pKalie M CBOWCTB H300pa)kKeHHs MpeaMmeTa B coOuparomie
JUH3€, HAOIOJIEHNE CIUIONIHBIX M JMHEHYaThIX CHEKTPOB H3IIYYCHHS):
CaMOCTOATENIBPHO COOMpaTh yCTaHOBKY U3 W30BITOYHOrO Habopa
o0OpymOBaHUS, OMHCHIBAaTH XOA  ONbITA W  €r0  Pe3yJbTaThl,
(bopMyIMpOBaTh BHIBOBI

¢ IPOBOJINTHh TPU HEOOXOAMMOCTH CEPHUIO0 TMPSMBIX H3MEPEHUH, ONMpenesis
CpelHee 3HAueHHEe U3MEpsSEeMOM BEJIWYMHBI ((POKYCHOE pacCTOsHuE
coOuparomieit JMH3bI), OOOCHOBBIBATH BBIOOpP crmoco0a HM3MEPEHUs
(M3MepuTeNbHOro Mpubdopa);

e IPOBOJINTHh  HMCCJICIOBAHWE 3aBUCUMOCTEH (DU3UYECKUX BETUYMH C
WCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHHUH (3aBUCHMOCTh IyTH OT BPEMCHH
Py PaBHOYCKOPEHHOM [IBIDKEHHWHM O€3 HayalbHOM CKOPOCTH, Mepuoaa
Koie0aHWii MaTeMaTUYeCKOro MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpaXEHUs CBETa OT yrja MajeHus W yria MpeJoMJIEHUS OT yria
najieHus): IUJIAHUPOBAaTh HCCIEAOBAHHE, CaMOCTOATENbHO COOMpATH



YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl MOTYyYEHHOW 3aBUCUMOCTH
bu3nueckux BEIUMYMH B BHUJE TaOIUIl U TpaduKOB, JIeiaTh BBHIBOABI IO
pe3yJbTaTaM HCCIIEOBaHUS;

¢ IPOBOJIUTh KOCBEHHBIE W3MEPEHUS (PU3UYECKUX BEIMYUH (CpeaHAs
CKOPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JIBIKEHUH,
YCKOPEHHE CBOOOJHOTO MaJieHus, XECTKOCTh MPY>KUHBI, KOA(DPHUIIMEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa U
nepuoa  KoneOaHUM MaTeMaTHYeCKOr0 W TMPYKUHHOTO MAasTHHUKOB,
ONTHYECKass Cujia CcoOWparonied JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBHITIOJTHATDh U3MEPEHUs, CIEAYs MPEMIOKECHHOW MHCTPYKIIMH, BBHIYUCISATDH
3HAYCHHE BEIIMYMHBI U aHATM3UPOBATH MOTYUYCHHBIE PE3YIbTATHI C YUYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUN;

e COOJIIO/IATH TIpaBUJIa TEXHUKU O€30MAaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;

epa3nMuaTh OCHOBHBIE TMPHU3HAKM M3YUYEHHBIX (PU3UYECKHX MOCIEH:
MaTepHalibHasi TOYKa, a0CONIOTHO TBEPJOE TEN0, TOYECUHBIM HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUTAHETapHas MOENb aToMa, HYKJIOHHas
MOJI€JIb AaTOMHOTO $/1pa;

e XapaKTEePU30BaTh MPHHIMIBI  JACHCTBUSA HW3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX ONucaHud (B TOM 4YHUCIE:
CIIUIOMETpP, JATYUKW TIOJOKEHHUsI, PACCTOSHUS W YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TEPUCKOI, QoToamnmapaT, ONTHUYECKHE CBETOBOIBI,
CHEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), HCMNONB3ys 3HAHUSA O
CBOMCTBaX (QU3MYECKUX SABJICHUW UM  HEOOXOguMble  (PU3UYECKHE
3aKOHOMEPHOCTH;

¢ ICTIOTH30BAaTh CXEMBl M CXEMATHYHBIC PUCYHKH W3YYCHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOIOTHYECKUX TMPOIECCOB
IpU pEUIeHUU Yy4eOHO--MPAKTUYECKUX 3a/1ad, ONTUYECKHE CXEMbI s
MOCTPOCHUS N300PAKEHUN B IJIOCKOM 3€pKajie M COOMPATOIIEH JINH3E;

e IPUBOAUTH NPUMEPHI (HAXOAUTH UH(OPMALIMIO O IPUMEPAX ) MPAKTUIECKOT O
UCIOJIb30BaHUsl (U3UYECKUX 3HAHUNW B TOBCEIHEBHOM KU3HU IS
obOecrieueHus: Oe30macHOCTH mpu  oOpamieHun ¢ npubopamMud |
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0POBbS U COOJIIOJEHUS
HOPM 3KOJOTMYECKOT0 OBEAECHUS B OKPY’KaIOILEH Cpese;

¢ OCYILIECTBIIATh MOUCK HWHPOpMAIMK  (PU3MYECKOTO  COAEpKaHUS B
HuTepHeTe, caMoCTOATENbHO (GOPMYIUPYsl MOMCKOBBIN 3allpoc, HAXOIUTh
IyTH ONpeAeNeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MH(OpMAaIi Ha OCHOBE
UMEIOIINXCS 3HAHUK U TOTIOJTHUTETLHBIX HCTOYHUKOB;



¢ ICTIOJIB30BaTh TPU BBHIMOJHEHUU YYEOHBIX 3aJaHUi HAYYHO--TIOMYJISPHYIO
auTepaTypy  (pU3MUECKOro CoaepiKaHMs, CIPAaBOYHBIE  MaTepHaIbl,
pecypcesl cetu MHTepHeT, Bianerb npuéMaMyi KOHCIIEKTUPOBAHUSA TEKCTA,
npeoOpa3zoBaHus MH(POPMALUMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MUCHBMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpIKAHMS,
nyOIMYHO TPECTABNIATh PE3yNIbTaThl IPOEKTHOM WIIKM UCCIIEI0BATEIbCKON
JNEATENIbHOCTH, NPU O3TOM TPaMOTHO  HCHOJb30BaTh  M3YYEHHBIN
NOHATUHHBIN anmapaT H3ydyaeMoro pasiena (U3MKA U CONPOBOXKAATh
BBICTYIIJICHWE TMpE3eHTAlMe ¢ Y4€TOM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
MBHACCKHE BEMIHAMHBL https://m.edso00.ru/7f416194
bubmuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS https://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pa3nen 2. [lepBonauyaibHble CBeeHNsI 0 CTPOEHUHU BellleCTBa
bubmuorexa [IOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [IOK
' BEIECTBA https://m.edso00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHBIC COCTOHUA BetecTba https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bu6mmoreka [IOK
A M
3 CXAHITICCROC ABHICHAC 3 https://m.edso0.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa LIOK
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https://m.edsoo.ru/7f416194
bu6mmoreka [IOK

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE MaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHeprus
bubmnorexa [JOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
52 Hpoctte MexarH3MEI > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanucckas sHeprits 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
. bu6mmoreka [JOK
11 Crpoenue u cBOHCTBA BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Tenmosste mponeccot 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela 7 1 bubmmorexa [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 [TocTosIHHBIN NEKTPUUYECKUI TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bub6moreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IJIeKTPOMATHHTHAs MH/IYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4eCcKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuotexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TeT https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHEI COXpACHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannyeckue Koje0aHusI M BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHHHCCKHC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 M .3 8 1 3
CRAHHACCIHE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHUTHOE MOJIE U 6 5 bu6mmoreka [IOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTpaHEHMsI CBETA 6 2 bubmuorexa LIOK



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

but6mmoreka [IOK
4.2 JIMH3BI ¥ OITUYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6eoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Htoro no pazneny 15
Pa3nea 5. KBaHToBbIe SIBJIeHUS
Bbu6mmoreka [JOK
51 Hcnyckanue u moriomneHne CBeTa aToMoOM 4 1 htts://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpocHie aToMHOro sfpa 6 ! https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
) s 7 1
5.3 JIepHBIC PEAKIINH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHME 1 0000IIEHNE CONCPIKAHUS 9 5 bu6moreka [IOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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