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IHosicHuTeIbHAA 3alIUCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYAlOIUXCS W OpraHU3alui0 H3YYCHHS
Gbu3MKKM Ha NESITeNIbHOCTHOM oOcHOBe. B mporpamme mo ¢(usuke y4duTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOy4EHHs], a TAKKE
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpaMma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpamMmbl 0 y4eOHOMY HPEIMETY.

®du3rKa SIBISIETCS CHCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX
IIPEIMETOB, IOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJI0THEN, aCTpOHOMHUEH 1 hU3HUecKoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, TPEIOCTaBIsET Hanbosee sICHbIC
oOpasibl MPUMEHEHHsI HAYYHOTO0 METOJa MO3HAHUS, TO €CTh CIOoc0o0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 TiaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOH TPaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenue @uauku Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIIEIYIOUMMU KOMIETEHTHOCTAMHM, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

® Hay4HO OOBSACHSTH SIBJICHHUS;

® OIICHHWBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMS;

® UHTEPNPETHPOBATH  JIaHHBIE W MCIOJIb30BaTh  HAYYHBIE
JTI0Ka3aTeIbCTBA JJIS MOJTYYEHUS! BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®Denepauuu, pean3yrOIMMUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepanunu (IpoToKoi OT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyuyeHus pusuku:

NPUOOPETCHUE HWHTEpeca W CTPEMIICHHS OOyYaromuxcsi K HaydHOMY
U3YUYCHUIO TPUPOJBI, Pa3BUTHE HMX HMHTC/UICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METO]Ie TIO3HAHUSA M (popMUpOBaHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMHEpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yuyeHUs OCHOB
CTpOEHUS MaTepuu U PyHTaMEHTAIBHBIX 3aKOHOB (DM3HKU;
dbopMHpOBaHHUE TPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS JAPYTHX
CCTCCTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEJACTABICHUNA O  BO3MOXHBIX  cdepax  Oymymei
npoheCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU ¢ (DM3UKOM, MOJATOTOBKA K
JTanbHEHIIIeMy 00YUIEHUIO B 9TOM HaIPABJICHHH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHue 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS TMPOCTEUIUX PAcCUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM buznIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEldl PU3MUECKOTO COAEepKaHUs,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HMKHU, aHAINA3 H
KPUTUYECKOE OlICHUBaHUE MHGOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

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

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJETIO).



[Ipennaraemsplii B mporpamMmMe mno (u3MKe nepeueHb Jad0opaToOpHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKkTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
oOyJarolmxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpenIaraéMbelX B pamKax
OCHOBHOT'O FOCYAapCTBEHHOTI'0 3K3aMeHa 1o (hU3HKe.

Coaep:xxanue 00yueHust
7 Kaacc

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEero Mupa.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. 3Mepenne Qu3nuyeckux BenuuynH. DuU3NYECKUE
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aroT MPUPOLY.
EctecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUM C TOMOIIBIO MOJIEIIEH.

JlemoHcTpanum.

1. MexaHuueckue, TEMJIOBbIE, JJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHHUSI.

2. Ouznyeckue MpuOOPHl M MPOIEAypa MPSAMBIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.

JlaGopaTopHbie padoThI M ONBITHI.

Omnpenenenre 1EHbI AeIEHUS Kbl U3MEPUTEIBHOT0 Tprdopa.
N3mepenue pacCTosIHUN.
N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.
Onpenenenue pa3MepoOB MaJbIX TEI.
N3mepenne temneparypbl NPy IMOMOLIM KUIAKOCTHOIO TEPMOMETpa M
JATYMKA TEMITEPATYPHI.
6. IIpoBenenue uccieqoBaHMs MO MPOBEPKE THUIIOTE3BI: NAIbHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemlecTBa. CBSA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILECTBA: MPUTSHKEHUE U OTTAIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaITMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
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arperaTHBIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUHN BOJIBI.

JlemoHcTpanum.

1. HaGmroneHue 6poyHOBCKOTO JBHKCHHUS.

2. Hab6monenue nuddyzum.

3. HaGmonenue  siBlieHUN,  OOBACHAIOMIUXCS  MPUTSDKCHUEM WU

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

JlaGopaTopHbie padoThI M ONBITHI.

1. Ouenka guameTrpa aromMa METOAOM PsIoB  (C  MCIOJIb30BAaHUEM

dboTtorpaduii).

2. OTPBITHI 0 HAOJTIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbIT MO0 0OHAPYKEHHUIO ACHUCTBUS CHUII MOJIEKYIISIPHOTO MIPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.

SlBnenve wuHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuiia TpeHUs.
TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHue B MpUPOJIe U TEXHUKE.

JlemoHcTpanum.

1. HaOmronenne MeXaHHYECKOTO ABIKEHUS TeEa.

N3mepeHne CKopoCTH MPSIMOJIMHEHOTO JBUKEHHS.

HabGnronenue siBjeHUs] HHEPLIVH.

HaOmronenne naMeHeHus CKOpOCTU MPU B3aUMOJICUCTBUU TEJL.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.

CnoxeHue CUJl, HallpaBJICHHBIX 10 OJTHOM MPSMOM.

JlaGopaTopHbie padoThI M ONBITHI.

1. OnpeneneHre CKOPOCTH PaBHOMEPHOIO JBUKEHHUS (IIapuKa B JKHUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBXKEHHUS OpycKa WM IapuKa o
HAKJIOHHOM TUIOCKOCTH.

o0k wn

3. Ompenenenue MIOTHOCTA TBEPOTO Tea.



4. OnpIThl, NEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsDKeHus (aedopmariyn)
IPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmnbIThl, 1EMOHCTPUPYIOIIKNE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa Teja U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMM, KUIKOCTAMHM M Tasamu. 3akoH Ilackamd. [IHeBmaTmyeckune
MAalIMHbl. 3aBUCUMOCTh JaBJICHMS >KMJIKOCTH OT TiyOuHBL. ['mapocrarnueckuit
napajokc. Coobarouecs cocynpl. ['uapaBinueckne MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MymrHONW 000y0uku 3emuu. OmbiT Toppuuenmu. M3mepenue arMochepHOTO
JaBJIE€HUS. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

JlemoHcTpanum.
3aBUCUMOCTBD JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenada naBiaeHUs KUAKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[TposiBnenue nefcTBUs aTMOCHEPHOTO JTaBICHMUSL.

o0k whE

3aBHUCHUMOCTD BBITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tea
Y TJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
VYcnoBue maBaHus TeN: MJIaBaHUE WU MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIECHHUS TUIOTHOCTEW TeJa U KUJKOCTH.

JlaGopaTopHbie padoThI U ONBITHI.

1. HccnenoBanue 3aBUCUMOCTH Beca TeJa B BOJAE OT 00bEMa NOTPyKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmpenencHue  BBITAJIKUBAIONICH  CHIIBI, JEHCTBYIOMIEH Ha  TEIo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BHITAJIKMBAIOIIEH CHIIBI, ACHCTBYIOIICH Ha TEIO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KHUIAKOCTH, OT 00hEMA MOTPYKEHHOMN B )KUIKOCTh
YaCTH TeJa U OT IJIOTHOCTH JKUIKOCTH.

5. KoHcTtpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.



Pasznen 5. PaGoTra 1 MOIIHOCTB. JHEpPrus.

Mexannyeckast pabota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHs pbyara. [I[pumeHeHne npaBuia paBHOBECHS pblyara K 0J10Ky. «30510To€
npaswiio» Mexanuku. KITJ[ npocteix Mexanu3MoB. [IpocTbie MEXaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass »Heprus. KuHeTnyeckas M NOTEHUUAJIbHAs JHEPTUS.
[TpeBpaleHre 0JHOTO BUIa MEXAaHUUECKOW SHEPIUU B Ipyroi. 3aKOH COXpAHEHUs
HHEPrUH B MEXAHUKE.

JleMoHCTpanuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

JlabopaTtopHbie padOThI U ONBITHI.

1. Onpenenenue paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHHUH TEJa MO

TOPU30HTAJIbHOM IOBEPXHOCTH.

2. HccnenoBaHue yciIoBUN paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM IIIOCKOCTH.

w

4. V3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU SHEPTHH.

8 kiacce

Paszneua 6. TeruioBbie sABJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO--KMHETUYECKOU TEOPUH CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE T0JIOXKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUHU.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOKEHHW MOJEKYJISAPHO--KUHETUYECKOW TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TEeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBs3p TemMmneparypsl €O CKOPOCTBIO TEIJIOBOIO JIBHXKECHHSI
yacTull. BHyTpeHnsisi sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH OJHEpruu:
TerIonepeaaya u coBepiieHre padboTsl. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIUSA, U3IIyYEHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHEe TerwioBoro Oananca. [lmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcainusa. Mcnapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.



[Tpunuunsr pabotel TemnoBbix aAurareneit KIIJ[ TtemmoBoro npsuratesns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

JleMoHCTpanuu.

ok whPE
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Hab6mronenue OpoyHOBCKOTO IBHXKEHHSI.

Hab6mronenue nuddysun.

HaOnroienue siBeHnii cMauMBaHUs U KalWIISIPHBIX SIBJICHUN.
Habnrogenue TemioBoro pacuvupeHus Tem.

N3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHUM HIIU
OXJIQXKCHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxJtaXxJieHue Ipyu COBEPIIICHUHN paOOTHI.

. HarpeBanue nipu coBepIiiieHUN pabOThl BHEITHUMU CHUJIAMHU.

10 CpaBHeHUE TEITIOEMKOCTEHN pa3IMYHBIX BEIIECTB.
11.HaGaronenue KUmeHms.

12.HabmroaeHe MOCTOSHCTBA TEMITEpaTyPhI MPH TITABICHUH.
13.Moienu TEeIIOBBIX ABUTaTENIEH.
JlaGopaTopHbie padoThI M ONBITHI.

1.
2.
3.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnpITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPIBIX TEIL.

OmnpenencHue AaBISHUS BO3yXa B OQJTOHE IIIIPHILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JAaBJICHUS BO3JayXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIEPaTyPhI.

HaOnronenne wW3MeHEHHs BHYTPEHHEH OSHEpPruu Tejla B pe3yJibTare
Terionepeaayn U padboThl BHEUTHUX CHJI.

UccnenoBanue siBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITUHAPOM.

10.Onpenenenue yaeabHON TEMIOEMKOCTH BEILIECTBA.
11.UccnenoBanue mpoiiecca UCIapeHuUs.
12.0Omnpenenenre OTHOCUTEIHHOM BIAXKHOCTH BO3TyXa.
13.Onpenenenune yaenbHON TEIUIOTHI MIABJICHUS JIbJA.
Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.



Onextpuzanus Ted. J[Ba poxa 3JIeKTpUYECKHX 3apsioB. BzaumoneilictBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIaMU).

Onekrpudeckoe noJie. Hanpsxk€HHOCTh 3iieKTpudeckoro mnoiist. IlpuHnmn
CYIEPIIO3ULIUU IEKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHUAJEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHS DIIEKTPUYECKOIO TOKAa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE MPOBOJHUKA. Y IEJIBHOE CONPOTHBJIEHUE BewlecTBa. 3akoH Oma
JUIsl ydacTka nend. IlocinenoBaTesbHOE U apaJliIeIbHOE COEIMHEHUE IPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[TocTostHHBIE MarHUTHI. B3anMOA€CTBUE TIOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. MarautHoe moje 3eMJIM M €ro 3HayeHue Uil KU3HU Ha 3emuie. OmnbIT
Opcrena. MarauTHOE 1OJIE IEKTPUUIECKOTO TOKA. [IpuMeneHne 3J1IeKTpOMarauToB
B TEXHUKE. J[€MICTBHE MarHUTHOIO ITOJISI HA IPOBOJIHUK C TOKOM. DJIEKTPOABUATATEID
IIOCTOSIHHOIO ~ TOKa. [cmosp30BaHUE  3JEKTPOABUraTeledl B TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIEeKTPOCTAaHIIMU Ha BO30OHOBIIIEMBIX HICTOYHUKAX SHEPIHUU.

JleMoHCTpauu.

DJekTpu3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DneKkTpocTaTU4ecKas MHIYKIUS.

3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[TpOoBOJHUKH W TUDJICKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKY TOCTOSIHHOTO TOKA.

. JIeCTBUSA 3IEKTPUUECKOrO TOKA.

10 DJIEKTPUUECKUM TOK B KUIKOCTH.

11.T"a30Bblii pa3psia.

12.N3mepeHne Cribl TOKa aMIIEPMETPOM.
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13.M3mMepenne 31eKTpUIECKOro HapsKeHUs BOJIBTMETPOM.
14.PeocTaT ¥ Mara3uH CONPOTUBIICHUIA.

15.B3auMoeiicTBIE OCTOSSHHBIX MarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTU pa3/IeJICHUs MOJIIOCOB MarHUTa.
17.MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
18.0mbIT OpcTena.

19.MarauTHoe€ 1oJjie TOKa. DJIEKTPOMArHuT.

20.[IeficTBE MAarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.
21.25neKTpoABUraTeNbh MOCTOSSHHOTO TOKA.

22 .UccnenoBaHue SIBJICHUS AIEKTPOMATHUTHON UHIYKIIUH.
23.0mpiTer Dapages.

24.3aBUCHUMOCTh HANpPAaBIICHUS HWHIAYKIIMOHHOTO TOKAa OT YCJIOBHH €ro

BO3HHMKHOBCHU:.

25.251eKTpOreHePaTOp MOCTOSHHOTO TOKA.
JlaGopaTopHbie padOThI M ONBITHI.

1.

no
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OnbITel 1O HAOJMIONECHUIO DHJICKTPU3AlMKM Tel WHAYKIUMEH W TpHu
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTURJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUUECKON LIETIH MTOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUUECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOrO
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

10.Onpenenenne pabOThI ISKTPHUIECKOTO TOKA, HIYIIETO Yepe3 pe3ucTop.
11.0npeneneHre MOIIHOCTH DJICKTPUUECKOTO TOKA, BBIJACISEMOM Ha

pe3ucTope.

12.UccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT

HaNpsHKEHUS Ha HEW.

13.0Omnpenenenune KI1J[ narpeBaTens.
14 .ViccnenoBanre MarHUTHOTO B3aMMOJICUCTBHS TIOCTOSIHHBIX MarHUTOB.



15.M3yuenue MarHuTHOTO MOJI MOCTOSIHHBIX MATHUTOB MPH UX 00bEeINHEHUH
Y Pa3JIECJICHNH.

16.VccnenoBanue AeMCTBHS SJEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17.0n0bITbl, JIEMOHCTPHUPYIOIIUME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUS
KATYILIKHU C TOKOM U MarHUTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.

18.13yuenue neicTBUSA MarHUTHOTO TIOJISl HA MMPOBOJHUK C TOKOM.

19.KoHcTpynpoBaHue U u3yueHue paboThl JIEKTPOIBUTATEIS.

20.1zmepenue KIIJI a5ekTpoiBUTaTeIbHOM YCTAHOBKH.

21.01bITHI TIO MCCIENOBAHUIO SIBIICHUS DSJECKTPOMArHUTHOW WHIIYKIIUH:
UCCIICJOBAHUE W3MEHEHHUM 3HAYEHHWS W HAIpPaBICHUS WHIYKIIMOHHOTO
TOKA.

9 kiacce

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBwxkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMosMHENHOE ABHKEHUE. CpelHsas U MITHOBEHHAs
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. CBoOoHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuHenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepsebiit 3ak0oH HproToHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTtepuanbHONl TOUKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MoOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YIPYrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, TOIHIATOrO Hal
MMOBEPXHOCTHIO 3eMIIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

JleMoHCTpanuu.
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8.
9.

HaOnronenne MexaHU4eCcKoro JIBUKEHUS Te€lla OTHOCUTEIBHO Pa3HBIX TEJ
OTCUETA.

CpaBHeHue TyTed W TPAeKTOpUN ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccnenoBanrie Npru3HaKkoB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaOnronenue ABUKEHUSI TeJla 0 OKPYKHOCTH.

Hab6nronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QU3UKH.

3aBUCHUMOCTh YCKOPEHHSI T€ja OT MAacChl Tejla W JIEUCTBYIOIIEH Ha HEro
CUJIBL.

HabGmronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

10.ITepenava ummynsca Ipy B3aUMOJICHCTBUH TE.

11.ITpeoOpa3oBaHus SHEPTUH NTPU B3aUMOJICUCTBUU TEJl.

12.CoxpaHeHne UMITyJIbCa TIPU HEYTIPYTOM B3aUMOJICHCTBHUH.
13.CoxpaHeHnue uMIyJbca Ipu abCOIIOTHO YIIPYTroM B3aUMOJIEHCTBUU.

14 . HabmroieHre peakTUBHOTO JBH)KCHHS.

15.CoxpaHeHre MEXaHUYECKON SHEPTUU IPH CBOOOTHOM MaJICHUU.
16.CoxpaHeHre MEXaHUIECKOW SHEPTUH TP ABIKEHUH Teja MO ASHCTBUEM

MPY>KUHBI.

JlaGopaTopHbie padoThI ¥ ONBITHI.

1.

KoHcTpynpoBaHue TpakTa IJisi pa3roHa W JajJbHEWIIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OmnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUXKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KaK PSAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIHEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. Ompenenenue pabOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JABUKEHUU TEJIa TI0
TOPU30HTAIBHON TOBEPXHOCTH.

10.Onpenenenne pabOTBl CHJIBI  YINPYrocTH TMpH TOABEME Tpy3a ¢
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11.M3y4yeHue 3aKoHa COXPaHEHUS SHEPTHH.

Paznen 9. Mexannuyeckue KoJ1e0aHMsI M BOJIHBIL.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

JlemoHcTpanum.

1. HaOmronenune koJjieOaHuWil Tea IIOA HECUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6mronenue xosnebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

Habnrogenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHUI pE30HAHC.

JlaGopaTopHbie padoThI M ONBITHI.

1. Omnpenenenue 4YacTOThl M MEpuUoJa KOJeOaHWW MaTeMaTUYeCKOro
MasiTHUKA.

2. OrmpeneneHrie 4acTOThl U IEpHoJia KoieOaHuii MPy>KUHHOTO MAasSTHHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJIEOAHHM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccnenoBaHu€ 3aBUCMMOCTHU TMIEPHOJIa KOJIeOaHUM MPYyKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTH TIepHOJia KoieOaHui Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OnbIThl, JAEMOHCTPUPYIOLIME  3aBUCHUMOCTh Iepuoia  KoieOaHuid
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHUs CBOOOHOTO MaJICHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
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DONEeKTpOMarHUTHOE  MoJie.  DJEKTpOMarHuTHble  BosHbL.  CBONCTBa
ANeKTpoMarHuTHbIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

JleMOHCTpaLuH.

1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

JlaGopaTopHbie padoThI M ONBITHI.

1. M3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIIBHOTO

TenedoHa.

Pa3znea 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpaneHue cseta. 3atmeHuss Connua u JIynel. Otpaxkenue csera. Ilnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. VCronb30BaHUWE TMOJHOTO BHYTPEHHErO OTpPaXKEHUs B
ONITHUYECKUX CBETOBOAAX.

JIunza. Xop myyedt B tuH3ze. OnTudeckas cucrema goToarnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpaJbHBIX IBETOB. JlMciepcust cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xon nyuei B coOuparolei JInH3e.

XO0J ny4yer B pacCEUBAIOIIEHN JTUH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

. [Ipunnun aeiicTBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOTIA.

10.Monens rnasa.

11.Pa3noxxeHue 6e10ro cBeTa B CIEKTP.

12.TTony4yenue O6enoro cBeTa NpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

JlaGopaTopHbie padoThI M ONBITHI.

1. WccnenoBaHue 3aBUCUMOCTH yrja OTPa)KE€HUs CBETOBOIO Jy4ya OT yrIja
naJICHUs.

2. N3yueHue xapakTEepUCTUK U300paKeHUS MPEAMETA B IUIOCKOM 3epKajie.
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3. HccnenoBanue 3aBUCMMOCTH yIiia MPEJIOMIIEHUSI CBETOBOTO Jy4ya OT yria
NaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlonydyeHune N300pakeHHI C MOMOILBbIO COOUPAIOIIEH JTHUH3BI.

5. Ompenenenrie POKYCHOTO PACCTOSTHUSL U ONTUYECKOW CHJIbI COOMpArONIeH
JIVH3BI.

6. OmBITHI O PA3I0KEHUIO OEIOTr0 CBETa B CIIEKTP.

7. OmpITHI TI0O BOCHPHSATHIO IBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJI€HHUS.

OmnwiTel Pe3epdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron nomxypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Macchl M dHepruu. Peakuum cuHTe3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepretuka. JleWCTBUS paguOaKTHBHBIX HW3IYyYECHHN Ha IKUBbBIC
OpTaHU3MBI.

JlemoHcTpanum.

CrexTpbl U3Ty4YEeHUS U TTOTJIONIEHUS.

CrexTpsl pa3IuvyHbIX a30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITYYCHUH.

Peructpanus n3mydeHust IpUPOIHBIX MUHEPATIOB U MTPOTYKTOB.

JlaGopaTopHbie padoThI ¥ ONBITHI.

1. HaGmroneHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHUS.

2. HccnemoBanne TPEKOB: M3MEPEHHE JHEPTHUU YACTHUIIBI 10 TOPMO3ZHOMY

nytH (1o ¢potorpadusam).

3. U3mepenue paanoakTuBHOTO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYJTh TIPEAHA3HAYECH I CUCTEMATH3aIuU
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
NPy HU3YyYCHUH BCETro Kypca (U3UKH, a TakXe ISl MOATOTOBKH K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HMKEe NIl 00ydJarolmuxcs, BHIOPABIINX ITOT
y4eOHBIN MpeIMeET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00eCreurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U

ok wnE



METANpeAMETHBIX  IUIAHUPYEMBIX  pe3ybTaTOB  00yueHus, GOpMHUpPYETCS
€CTECTBEHHOHAy4YHass ITPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEJOBAHUS
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (DU3mdeckue
SBJICHUS, TPUMEHSS TOJyYeHHbIE 3HAHUA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.
[IpuHIMNIHATBHO IEITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaau3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 3aaHUs, B KOTOPBIX UM MPEIJIaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3nUecKkue SBICHUS B OKPYKAIOIIEH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;
UCII0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
Yyucie AJ1sl IPOBEPKU TUIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTUUECKOTO MCIIOIH30BAHUS PA3IMYHBIX HCTOYHUKOB
HSHEPIUM Ha OCHOBE 3aKOHA IPEBPAILICHUS U COXPAHEHHUSI BCEX M3BECTHBIX BHUJIOB
HHEPIUU.
I[lnanupyembie pe3yiabTaTbl OCBOEHHSI NMPOrpamMMbl M0 (U3MKEHA YPOBHE
OCHOBHOI'0 0011ero 00pa3oBaHus
N3yuyenue ¢u3nKyd Ha ypOBHE OCHOBHOTO OOIET0 0Opa30BaHUs HAMPABICHO
Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.
B pesynbraTe uzydeHus Gu3NKu Ha ypOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMUpOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTHu:
1) maTpuoTUYECKOro BOCIIUTAHUS:
® - [IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON
(bu3nYecKoil HayKH;
® - [[EHHOCTHOE OTHOIIICHUE K JOCTUKEHUIM POCCUMCKUX YUEHBIX--(DU3UKOB,;
2) rpaxaaHCKOTO U TYXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:
® - TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CY X JICHUH 00IIECTBEHHO 3HAYUMBIX
U DTHUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUMN
busuKy;
® - OCO3HAHHME BAXHOCTH MOPAJIbHO--3THUUYECKUX MPHUHIIMIIOB B JACATEIbHOCTU
Y4EHOTO;
3) 5CTETUYECKOTO BOCIIUTAHUS:
® - BOCIIPUSITHE ICTETUYECKUX KAYECTB (PU3NUECKON HAYKH: €€ TApMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) IEHHOCTU HAY4YHOTO MTO3HAHMUS:



® - OCO3HAaHWE IEHHOCTH (U3MYECKON HAYKH KaK MOIIHOTO WHCTPYMEHTA
MO3HAHHUSI MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTHM, BAXKHEHIIEHW COCTAaBIAIOIIEH
KYJIBTYPBI;

® - pa3BUTHE HAy4YHOW JIFOOO3HATEILHOCTH, MHTEPECA K HCCIEN0BATEIbCKON
JIESITENBbHOCTH;

5) dbopmupoBaHUs KYJIbTYpPbI 3I0POBbS M IMOLIMOHATIBLHOTO OJIarOnoIyqus:

® - OCO3HAaHHE IEHHOCTH O0€30MacHOro oOpas3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI 0O€30MacHOro TOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM OOOpPYIOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

e - chopMuUpOBaHHOCTb HaBbIKa peQIIEKCUU, MPU3HAHHME CBOEro IpaBa Ha
OLIMOKY ¥ TaKOTO e MpaBa y APYroro 4eiaoBeKa;

6) TPYJIOBOTO BOCITUTAHUSI:

® - AKTUBHOE YYacTH€ B PEIICHWU MPAKTHUUECKUX 3ajay (B paMKax CEMbH,
oOpa3zoBaTeIbLHON OpraHU3alu, Topoja, Kpasi) TEXHOJOTHYECKONH M COIMaIbHOU
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCie U (PU3NYECKUX 3HAHUM;

® - UHTEpEC K MPAKTUYECKOMY M3yUCHUIO MPOdeCcCHil, CBA3aHHBIX C PUBUKOM;

7) SKOJIOTUYECKOTO BOCITUTAHUSI:

® - OpHUCHTAIMS HAa MPUMEHEHUE (PU3NYECKUX 3HAHUU NJIsl pelieHUs 3a7ad B
00JIaCTH OKPY’KAIOIIECH Cpe/ibl, ITTAHUPOBAHUS IIOCTYIIKOB M OIICHKU UX BO3MOKHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOILEH CPEeIbl;

® - OCO3HaHME rJI00aJbHOTO XapaKTepa SKOJOTMYECKUX MPOoOIeM U MyTel hX
pelieHus;

8) aganTaiyy K U3MEHSIOUMMCS YCIIOBUSIM COLIUATIBHON Y MPUPOIHOM CpEeJIbL:

® - MOTPEOHOCTh BO B3aWMOJICHCTBUU TIPU BBITTOTHEHUH HCCIEIOBAHUN H
MPOEKTOB (PU3UUYECKON HAMIPABICHHOCTU, OTKPBITOCTH OTBITY U 3HAHUSIM JPYTHX;

® - T[OBBIINICHUE YPOBHA CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
JEATEIIbHOCTD;

e - nmnoTpeOHOCT B (OPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4YHCIE
bopMyIUpOBATH UACH, TOHATHUS, TUTIOTE3bI O (U3UYECKUX 0OBEKTAX U SABJICHUSX;

® - OCO3HaHUE Je(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B
00JacTH (PU3HKHY;

® - TUTAHUPOBAHHUE CBOETO PA3BUTUS B MPUOOPETEHWU HOBBIX (U3HUECKUX
3HAHUU;

® - CTpEeMJICHUE AaHAJIU3UPOBATH U BBISBISTH B3AMMOCBSI3H MIPUPOIBI, 00IIIECTBA
¥ IKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHUEM (PU3UUECKUX 3HAHHUM;

® - OICHKA CBOMX JIEUCTBUNM C YYETOM BJIMSHUS Ha OKPYXKAKIIYIO Cpexdy,
BO3MOKHBIX TJI00AJIbHBIX TIOCJIEICTBUH.



MeTtanpeaMeTHbie pe3yJabTaThl

B pe3ysibrare 0ocBOSHHS MPOrpaMMBbI 10 (PU3HKe Ha yPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi 'y oOydaromerocs OyayT cGOpMUPOBAHBI MeETanmpeaIMETHBIC
pe3yNbTaThl, BKIIOYAIOIINE TIO3HABATEIbHBIC YHUBEPCALHBIC YUCOHbIC NCHCTBHS,
KOMMYHUKAaTHUBHBIC  YHUBEPCAIbHBIC  Y4YeOHBIC  JCHCTBHUS,  PETYJATUBHBIC
YHHUBEpCAJIbHbIC YUeOHBIC JICHCTBUSL.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiicCTBUS

Bba3oBble jJjoruueckue JeMicTBUA:

® BHISBIISATH WM XapaKTEPU30BaTh CYIIECTBEHHBIE TPHU3HAKH OOBEKTOB
(s1BNIEHUI );

® YCTAaHABJIMBATH CYIICCTBEHHBIN TMPHU3HAK KJIACCHU(PUKAIIMHA, OCHOBAHUS IS
000011IeHNs U CPAaBHEHHS,;

® BBLISBIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B paccMaTpuBaeMbIX (hakTax,
JTAHHBIX U HAOJIOJCHUSIX, OTHOCSIIUXCS K (PU3NUECKUM SIBIICHUSIM;

® BBLISBIISATh NPUYUHHO--CJICJICTBEHHBIE CBSI3M TPU HM3YyYECHUU (HU3UUECKUX
SBJICHMM M TIPOIIECCOB, JIeNIaTh BBIBOJBI C HCIOJIb30BAHUEM JICIYKTHUBHBIX H
WHIYKTUBHBIX ~ YMO3aKJIIOYCHHM, BBIIBUTATh THIOTE3BI O  B3aHMMOCBI3SX
(U3NYECKUX BEJINYMH;

® CaMOCTOSITENIbHO BbIOMpATh crioco0 pernieHus: yueOHo# du3nueckoi 3aaauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEIICHUS, BHIOOpP Hanbojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeIbCKHe I CTBUSI:

® JCIIOJIB30BATh BOMPOCKHI KaK UCCIIEA0BATEIIbCKUN HHCTPYMEHT MTO3HAHNS,

® TIPOBOJUTH IO CAaMOCTOSITEIIPHO COCTABJICHHOMY TUIAHY OIIBIT, HECIIOKHBIN
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBICHUS;

® OIICHWBATH HA MIPHUMEHUMOCTH U IOCTOBEPHOCTH MH(POPMAIIHIO, TIOTYYCHHYIO
B XO/I€ UCCJICIOBAHMS WA DKCIIEPUMEHTA;

® CaMOCTOSTENbHO (HOPMYIUPOBATh OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

® TIPOTHO3UPOBATH BOZMOXKHOE JaJIbHEHINIEeE pa3BUTHE (DHU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH MPEIOJIOKEHUS 00 WX PA3BUTUM B HOBBIX YCIOBHUSAX H
KOHTEKCTax.

Pa6ora ¢ unpopmanmeii:

® TIPUMEHSTh Pa3IUYHBIC METOJbI, HHCTPYMEHTHI M 3aIllpOChl MPHU TOWCKE U
oTOope UH(pOPMAIIUU WU JAHHBIX C yUETOM MPETIOKEHHON yIeOHOH (hHU3UIECKO
3a/1a4i;



® aHAJIM3UPOBATH, CHUCTEMATHU3MPOBATh W HWHTEPIPETHPOBATH WH(OpPMAIHIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABIICHNUS,

® CaMOCTOSATENILHO BBIOMpaTh ONTHMaNbHYIO (QopMy  mpeacTaBiIeHUS
uHQOpPMAIIMU W WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JyarpaMMamMu, HHOU TpaduKoil 1 MX KOMOMHALUSAMH.

KoMMyHUKATHBHBbI€ YHUBeEpPCAJIbHbIE YUeOHbIe IelCTBHSI:

® B X0Jc OOCYXJeHHs YydyeOHOro maTepuana, pe3yJbTaTOB J1abOpaTOPHBIX
paboT M TPOEKTOB 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI H
BBICKA3bIBaTh WJICW, HAIICJICHHbIC Ha pEUICHUE 3a/laud U TOJJIepKaHue
01arokenaTeIbHOCTH OOIICHUS;

® COIIOCTAaBJIATh CBOU CYXKJICHHS C CYKJICHUSIMHU APYTUX YUaCTHUKOB JTUAJIOTA,
OOHapyXUBaTh Pa3IN4YUE U CXOJICTBO MMO3UITUH;

® BBIpaXKaThb CBOIO TOYKY 3PEHHUS B YCTHBIX U MMUCHhbMEHHBIX TEKCTAX;

e IIyOJMYHO MPEJCTABIATH PE3YJIbTAThl BBIMOJHEHHOTO (DM3HUYECKOTO OIBITa
(3KCIIepUMeHTa, UCCIIeI0BaHuUs, IIPOCKTA);

® TIOHMMAaTh W WCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYyTBHON
paboThI IpU PEMIEHNH KOHKPETHOU (PU3NYECKON POOIEMBIL;

® [IPUHUMATH LIEJIM COBMECTHOMU JIESITEILHOCTH, OPTaHU30BbIBATh JEHCTBUS 110
e€ JOCTHKEHHUIO: paCHpeNessaTh POJu, OOCYXKIaTh IPOIECCHl U PEe3yJbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIbKHX JIFOJICH;

® BBINOJHATH CBOIO 4YacTh pabOThI, TOCTUras KauyeCTBEHHOTO pe3yjbTara Iio
CBOEMY HANpPaBJICHUIO W KOOPAMHHUPYS CBOU JACHCTBHS C JAPYTUMU YICHAMH
KOMaH/IbI,

® OIICHMBATh Kaye€CTBO CBOEr0 BKJaJa B OOMIMNA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranuzanus:

® BBISBISATH MPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYaLUsIX, TPEOYIOLIUX 15
perieHus pU3NYECKUX 3HAHMM;

® OpHUEHTHPOBATbCA B  pA3JIMYHBIX MOAXOJAaX IPUHATHA  PEIICHHN
(MHIMBUAYATbHOE, IPUHSATUE PELICHUS B IPYIINE, IPUHATUE PELICHUN IPYIIION);

® CaMOCTOSITENIbHO COCTaBIISITh QJITOPUTM pelIeHus (U3MUYECKOM 3alayul UM
IUIAaHa UCCJIEJOBaHUs C YYETOM HMEIOIIMXCS PEecypcoB M COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh MIpeaiaraeMble BAPUAHTHI pELICHUH;

e JiesaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpPOJIb, SMOLIMOHATIbHBIN UHTEIJIEKT:

e JaBaTh AJ€KBATHYIO OLIEHKY CUTYyAallMH U Mpeiarath IjiaH €€ N3MEHEHNUS,



® OOBSICHATH MPUYUHBI  JOCTHKEHUS  (HEJOCTUKEHHUS)  PEe3yJbTaToOB
JEATEIIbHOCTH, 1aBaTh OLIEHKY PUOOPETEHHOMY OIBITY;

® BHOCHUTh KOPPEKTUBBI B JACSATEILHOCTH (B TOM YHCIE B XOJI BBIOJHEHUS
(bU3UYECKOT0 HCCIEAOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBICHHBIX OMMOOK, BOSHUKIITNX TPYTHOCTEH;

® OILICHMBAaTh COOTBETCTBUE PE3YJIbTAaTa LU U YCIOBUSIM;

® CTaBUTh CeOS HA MECTO JPYroro YeJIOBeKa B XOJIe CIopa WU JIUCKYCCHUU Ha
HAay4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

® IIpH3HABaTh CBOE MPABO HAa ONIMOKY MPHU PEIICHUH (PU3NUSCKUX 3aJ1au WA B
YTBEPKJICHUSIX Ha HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

IIpenmeTHbIE pe3yJIbTATHI

K konity oOydeHus B 7 kjacce mpeaMETHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

® HCIIOJIb30BATh MOHATHUS: (DU3NUECKUE U XUMUUYECKHUE SIBJICHHUS, HAOIIOICHHE,
AKCTICPUMEHT, MO/JIEJIb, TUTIOTE3a, UHUIIBI (PU3UIECKUX BEIUYHH, AaTOM, MOJIEKYJIa,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, JKUIKOE, Tra3zo00pa3Hoe),
MEXaHUUYECKOE JBIKCHHE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUHEUHOE),
TpaeKTOpHUs, PaBHOJCUCTBYIOIIAs cuia, aedopmarus (yrnpyras, IuiacTU4Yeckas),
HEBECOMOCThH, COOOIIAIOIIUECS COCY/IBI;

e pasznuuath sBICHHS (Muddy3us, TEMIOBOE BM)KCHHE YACTHI] BEIIECTBA,
PaBHOMEPHOE JIBUKEHHE, HEPAaBHOMEPHOE JIBMKCHHUE, MHEPLMS, B3aUMOJICHCTBHE
TeJl, paBHOBECHE TBEPABIX TEJI C 3aKPEIJIEHHONW OCBhIO BpallleHHs, Mepeaada
JIaBJICHUS] TBEPABIMU TEJIaMU, KUAKOCTSIMH M raszaMu, aTMOC(EpHOE IaBlICHHE,
IJIaBaHWE TeJ, NPEeBpaIleHUsS MEXaHWYSCKOW OSHEPruy) I10 ONHCAHMIO HUX
XapaKTEepHbIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(bu3nUecKoe SIBJICHHUE;

® pacro3HaBaTh MPOSIBJICHHWE  M3YYEHHBIX  (PU3MYECKUX  SIBICHUA B
OKpY’>KaloleM Mupe, B TOM uucie (U3UYECKHUE SIBICHUS B MPUPOJIC: MPUMEPHI
JIBUKCHUS C PA3JIMYHBIMUA CKOPOCTSIMH B KMBOM M HEKUBOU MPUPOJE, NCUCTBUE
CUJIBI TPEHUS B TIPUPOJIC U TEXHHUKE, BIUSHUE aTMOC(PEPHOTO JaBJICHUS Ha KUBOM
OpraHv3M, IIJIJaBaHUE PBIO, phIYarW B TeJe 4YeIoBeKa, NMPH ITOM IIEPEBOIUTH
MPaKTUYECKYIO 3a1a4y B yUeOHYI0, BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH )
(bu3NYECcKUX SBJICHUI;

® OMKCHIBATH M3YYCHHBIC CBOMCTBA TEN M (DU3UYECKUE SBJICHUS, HCTIONB3YS
busznueckue BenUUMHBI (Macca, OOBEM, TJIOTHOCTH BEIECTBA, BpPEMsl, IIyTh,
CKOPOCTb, CPEIHSISi CKOPOCTh, CHJa YIPYTOCTH, CUJIa TSKECTH, BEC Tella, Cuja
TpeHusi, AaBjeHue (TBEPAOrO Teja, >KUIKOCTH, Ta3a), BBITAIKWBAIONIAs CHIIA,
MeXaHuueckas padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJbI, KO3 UIIUEHT
MOJIE3HOTO JICUCTBUS MEXAaHU3MOB, KUHETUYECKAsl M TIOTEHIIMAIbHASI DHEPT sl ), IPU



OINHCAaHUU MPABUILHO TPAKTOBAThH (PU3UUECKHUIT CMBICIT HCIIOJIb3YEMbIX BEIUYUH, UX
00O3HAUYeHUS W EOUHUIBI (U3NYECKUX BEIMYHMH, HAXOAUThb (HOPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3MYECKYIO BEIMUMHY C APYTUMHU BEIIMYUHAMH, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

® XapaKTepHU30BaTh CBOICTBa TeJ, (PU3UYECKHE SBJICHUS M IPOLECCHI,
UCIOJIB3Ysl NPaBUJIA CIOXKEHMS CHUJ (BAOJIb OJHOM HpsIMOM), 3aKOH ['yka, 3aKOH
[Tackayg, 3akoH ApxuMmena, MPAaBUJIO paBHOBECHs pblyara (0i0Ka), «30J0TOE
IIPaBUJIO» MEXAHHUKH, 3aKOH COXPaHEHUSI MEXAHUYECKOW SHEPTUH, IIPU ITOM JaBaTh
CIIOBECHYIO (OpPMYJIMpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHYECKOE
BBIPAKECHHUE;

® OOBACHATH (PU3UUYECKUE SIBICHUS, IIPOLIECCHI U CBOMCTBA TEJl, B TOM YHUCIIE U
B KOHTEKCTE€ CHUTyallMi IPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa: BBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOrMYeCKUX 1IaroB
c onopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SABJICHHUM, PU3NUECKUX 3aKOHA
WIM 3aKOHOMEPHOCTH;

e pemiaTh pacy€THbIC 3a7auu B 1—2 NEMCTBUSL, UCTIONB3YS 3aKOHBI U (POPMYJIBI,
CBsI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBHS 3a/ladyd
3aMKChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3HMUECKUE BETUUNHBI B (DOPMYJIIBI U
IPOBOJUTH PACUYEThI, HAXOIUTh CIPABOYHBIE JAHHBIEC, HEOOXOAUMBIE JIs1 PELICHUS
3aJ1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3UYECKON BETNUHUHBI;

® pacro3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXHO PpELIUTh MpU OMOIIU
(¢u3NYeCKUX METOAOB, B OIMCAaHUU MCCIEAOBAHUS BBIJCIATh IPOBEPSIEMOE
OpeanoyiokeHne (TUNoTe3y), pa3iuyaTh M HHTEPIPETHUPOBATh IOTYYECHHbBIN
pE3yNbTaT, HAXOAUTh OMIMOKHU B XOJI€ OIbITA, 1€JIaTh BEIBOBI IO €0 pe3yJIbTaTaM;

® IPOBOJUTH ONBITHI [0 HAOMIOACHUIO (PUINYECKUX SABICHUM WM (PU3HMUECKHUX
CBOMCTB Tel: (pOpMyITHMpOBATh TPOBEPSEMbIE MPEAIOJIOKEHHS, COOUPATh YCTAHOBKY
U3 IPEJIOKEHHOrOo O0OpyIOBaHUs, 3alUCBIBATH XOJ ONbITa M (HOPMYIHpPOBATH
BBIBOJIBL;

® BBINOJIHATH MPSMbIE U3MEPEHUS PACCTOSIHUS, BpEMEHH, MacChl Tena, 00bEMa,
CWJIbl U TEMIIEPATypbl C HCIOJb30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB,
3aMKMChIBATh NTOKA3aHMS MIPUOOPOB € YUETOM 3aJaHHON aOCOJIFOTHOW MOrPEIIHOCTH
U3MEpPECHU;

® MPOBOJAUTH HMCCIIEJOBAHUE 3aBHUCHUMOCTH OJHON (PU3NYECKOW BEIMYHUHBI OT
JPYroil ¢ MCHOJIb30BAHUEM NPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO
JBHKYILIETOCS TeJIa OT BPEMEHU JIBU>KEHHUSI T€J1a, CUJIbI TPEHUS CKOJIBKEHHUS OT BEca
Tesa, KayecTBa 00pabOTKU MOBEPXHOCTEH Tesl U HE3aBUCUMOCTH CHJIBI TPEHUS OT
IUIOLIAAN COMPUKOCHOBEHUS TEJ, CWJIbl YIPYTOCTH OT YJUIMHEHUS MPYKUHBI,
BBITAJIKMBAIOIIEH CWJIBI OT 00bE€Ma MOrpYyKEHHOM YacTH Teja U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH TeJjla, OT TNIyOWHBI, HA KOTOPYIO



NOTPYKEHO TEJO, YCIOBUH IJIaBaHUs TEN, YCIOBHI paBHOBECHS pblyara u 0JIOKOB),
y4acTBOBaTh B IUIAHMPOBAHHM Y4eOHOTO HCCIIEOBaHUS, COOMpaATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHUS, CIEAYs MPEIOKECHHOMY IIJIaHy, PUKCUPOBATH PE3YIbTAThI
MOJIYYeHHOU 3aBUCUMOCTH (DU3UUECKUX BEIMYMH B BUJE MPEJIOKEHHBIX TaOIUI] U
rpaduKoB, JeaTh BEIBOBI IO pe3yjIbTaTaM UCCIEeI0BAHNUS;

® MPOBOJUTH KOCBEHHBIE HW3MEpPEHHUS (PU3MUECKHX BEIWYHH (IUIOTHOCTH
BEILECTBA JKUJIKOCTU M TBEPAOrO TeJa, CUJIA TPEHUSA CKOJIbKEHUSA, IABJICHUE
BO3]1yXa, BBITAIKMBAIOILAsA CUJIa, JEHCTBYIONIAs Ha MTOTPYKEHHOE B )KHJIKOCTH TEJO,
KO3 (PUIIMEHT M0JIE3HOTO ACHUCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYS MPEIJI0KEHHON
WHCTPYKIIMU: TPU BBINOJHEHUM U3MEPEHUU CcoOUpaTh IKCIEPUMEHTATBHYIO
YCTAHOBKY WM BBIYHMCIISITh 3HAUEHUE UICKOMOW BEJIMYUHBIL;

e co0monaTh MpaBuia TEXHUKH 0€30MacHOCTU Mpu paboTe ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

® YKa3bIBATh NPUHIUIIBI JEHCTBUSA IPUOOPOB U TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETP, phlUuar, MOABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

® XapaKTepu30BaTb MPUHLUIBI JEUCTBUA HM3YyUYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONMOPOM Ha MX ONMUCaHMs (B TOM YHUCIE: MOAMLMIHUKY,
YCTPOMCTBO BOJONPOBOJA, THUIAPABIMYECKUI Ipecc, MaHOMETP, BBICOTOMED,
MOPIIIHEBOM HAcOC, apeoMETp), HUCIOJIb3ys 3HAHHUS O CBOMCTBAX (PU3UMUYECKUX
SIBJICHUHN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

® [PUBOAUTH PUMEPHI (HAXOIUTh HHPOPMAIUIO O IPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30MacHOCTH MPU OOpaIlllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM OSKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEH CpeIE;

® OCYILECTBIATH OTOOpP HCTOYHUKOB HHpopmauuu B HMHTepHere B
COOTBETCTBHHM C 33JIaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTEM CPaBHEHUS Pa3IMYHBIX MCTOYHUKOB BBIACISATH HMHPOpPMAIHMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYNBON MM MOKET OBITh HEJJOCTOBEPHOM;

® JCIOJIb30BaTh MPHU BHIMTOJIHEHUH YYEOHBIX 3aJaHUl HAay4YHO--TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MaTE€pHalbl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

® C03/1aBaTb COOCTBEHHBIE KpaTKWE MHCbMEHHbIE W YCTHBIE COOOUICHMS Ha
OCHOBE 2—3 HCTOYHMKOB MH(pOpMaIu (HU3HUUECKOTO COJAEPKAHMS, B TOM YHUCIE
nyOJUMYHO JeNiaTh KpaTKhe COOOIIEHHS] O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
WCCJIEN0BAHUM, TNPU ITOM TPAaMOTHO MCIOJB30BaTh WM3YYCHHBIA NOHATUWHBIN
anmnapat Kypca GU3MKH, CONPOBOKAATh BHICTYIIJICHUE NPE3EHTAIUEH;



® IIpU BBHINIOJIHCHUHM YYEOHBIX MPOCKTOB W HWCCICIOBAHUN PaCIPEACATh
00s3aHHOCTH B TPYMIIE B COOTBETCTBUH C TMOCTABJIICHHBIMU 3a/ladyaMU, CJICIUThH 3a
BEITIOJITHCHUEM TUTaHA JCHCTBUHN, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JEATEeIIbBHOCTh  [PYIIbl, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBUE,
YUUTBIBASI MHEHUE OKPYKAIOLIUX.

K koHiry oOyueHus B 8 kjacce npeaMeTHbie pe3yibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

® UCIOJB30BaTh MOHSTHUS: Macca U pa3Mephbl MOJIEKYJI, TEIIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJ, arperatHbleé COCTOSIHUSI BEHIECTBA, KPUCTAINIMYECKUE U
amop(HbIe TeNa, HACBHIIICHHBIH M HEHACBIEHHBIM map, BIAKHOCTbh BO3/YXa,
TeMIlepaTypa, BHYTPEHHSISI SHEpIusi, TEIJIOBOM JBUTATENb, OSJEMEHTAPHBIN
ANEKTPUUECKUN 3apsll, JJEKTPUYECKOE TI0Jie, MPOBOJHUKH U JTUAJIEKTPHUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

® pa3nuyaTh SBJICHUS (TEIUIOBOE pACIIMPEHUE M CXKaTHhe, Tervlonepenaya,
TEIUIOBOE paBHOBECHE, CMayuBaHWE, KaNWUISIPHbIC SBICHHS, HCIAPEHHUE,
KOHJIEHCAIMsl,  IUIaBJIGHWE,  KpUCTaUM3alus  (OTBEpACBaHUE),  KHUIICHUE,
Teruionepeaaya (TerIonpOBOAHOCTb, KOHBEKIIUS, U3ITYYCHHUE), SJCKTPU3ALIMS Tel,
B3aMMO/ICHCTBHUE 3aPSAI0B, IEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MAarHUTOB, JICUCTBUE MArHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM,
AJIEKTPOMATrHUTHASI MHIYKIIMSI ) TIO ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

® pacrno3HaBaTh TMPOSBICHUE  HW3YUYEHHBIX  (PU3MYECKUX  SIBICHUH B
OKPYXAaIOIeM MUPE, B TOM Yucie (PU3ndYecKre sIBJICHUS B IPUPOJIE: TOBEPXHOCTHOE
HATSDKCHUE U KaWJUISIPHBIC SIBJICHUSI B IPUPOJIC, KPUCTAILIBI B IPUPOJIE, U3ITyUEHUE
Connila, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30oBaHUE POCHI, TyMaHa,
WHes, CHera, JJICKTPUYECKHE SBIIEHHS B aTrMocdepe, DIIEKTPUUYECTBO >KUBBIX
OpraHU3MOB, MAarHUTHOE MOJIe 3eMJTH, IPeid MOTI0COB, POJIb MATHUTHOTO TTOJIS JIS
JKW3HU Ha 3emiie, TIOJIIPHOE CUSTHUE, TIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y
B YU€OHYI0, BBIICJISITH CYIIECTBEHHbIC CBOMCTBA (TPU3HAKHN) (DU3UYECKUX SBICHUM;

® ONUCHIBATh M3YYEHHBIC CBOMCTBA Tel M (DU3NUECKUE SIBJICHUS, UCIOJIb3Ys
bu3nYecKue BeIMUMHBI (TEMIIepaTypa, BHYTPEHHSIS DHEPTHUsl, KOJIMYECTBO TETLIOTHI,
yAelbHas TEIIOEMKOCTh BEIECTBA, YIElIbHAs TEIUIOTa IUIABJICHUS, YAEIbHas
TEIJI0Ta mapooOpa3oBaHus, yJAeIbHasl TEIJIOTa CTOPAHMs TOIUIMBA, KOAPHHUIIMEHT
MOJIC3HOTO JICMCTBUSI TEIJIOBOM MAaIllMHBI, OTHOCUTEIbHAS BJIAKHOCTh BO3yXa,
ANEKTPUUECKUI 3apsij], CHJIa TOKAa, AJIEKTPUUYECKOE HANpsHKEHHE, CONMPOTUBIICHUE
MPOBOJIHUKA, YJIETbHOE COMPOTUBICHUE BEIIeCTBa, pab0Ta U MOIIHOCTh
IEKTPUUECKOTO TOKA), MPU OMUCAHUU TIPABMWIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
UCIIOJB3YEeMbIX BEJIUYWH, OOO3HAYEHUS M €AUHUIBI (PU3MYECKUX BEJIUYMH,



HaXOJUTh (OPMYIIbI, CBA3BIBAIOIINE JAAHHYIO (PU3WYECKYIO BEITUUYHMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTH TpaUKHU U3YyUCHHBIX 3aBUCUMOCTEN (PM3UUYECKUX BEINYHH;

® XapaKTepu30BaTh CBOICTBa TeJ, (PU3UYECKHE SBICHUS M TPOIECCHI,
WCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KNHETHYECKON TEOPUU CTPOCHUS
BEIIECTBA, MPUHLMUI CYNEPIO3ULIUA ToJieH (Ha KAa4yeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHUs 3apsaa, 3akoH Oma JJis yyacTka 1enu, 3akoH [xoynsa—JIeHna, 3akoH
COXpaHEHHUSl HHEPTUH, MPU ATOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3aIIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

® OOBACHATH (PU3MUYECKHE MPOLECChl M CBOWCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE€ CUTyaluld NPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BbISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 1—2 JTOrHYEeCKUX I1aroB ¢
oropoii Ha 1—2 U3y4YeHHbIX CBOMCTBA (PM3MUYECKUX SBICHUH, ((U3UUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

e pelaTh pacyETHbIC 3a7a4d B 2—3 ACMCTBUS, UCIIONIb3Ysl 3aKOHBI U (DOPMYJIBI,
CBA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3aJaud
3aIUChIBATh KPATKOE YCIIOBUE, BBIABIIATH HEJOCTATOK JAHHBIX JUIA PELLICHUS 3a/1a4H,
BbIOMpaTh 3aKOHBI U (QOpPMYJIbl, HEOOXOAWMBbIE A €€ pelIeHUs, IMPOBOAUTH
pacu€Tbl W CpaBHUBATH IIOJYYEHHOE 3HAaY€HUE (PU3NYECKON BETUYHMHBI C
W3BECTHBIMH JIAHHBIMU;

® pacro3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXHO PpELIUTh MpPU OMOIIU
(¢u3NYeCKuX  METOAOB, HCIOJIb3YsS ONHCAaHME HCCIENOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE IIPEAIIOJIOKEHUE, OLICHUBATh IIPABWIBHOCTh MOPsAJIKA IPOBEIACHUS
UCCIICIOBAHHUsL, 1€J1aTh BBIBOJBI;

® IPOBOJUTH ONBITHI 10 HAOMIOACHUIO (PUZNYECKUX ABICHUM WM (PU3HMUECKUX
CBOMCTB TeJN (KamWJUISIPHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0béMa, Temmeparypbl, CKOPOCTH IIpollecca OCThIBAHUS M HArpeBaHUs MpHU
U3IIy4eHUH OT IIBETa H3JIydaroniedl (MOTJIONIAroNIeii) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHHsT BOJABI OT TEMIIEPATYpPbl KUIKOCTH M IUIONAAU €€ IIOBEPXHOCTH,
AIEKTpU3ALUs TEJI U B3aUMOJECUCTBUE DIEKTPUUYECKUX 3apsA0B, B3aUMOJEHCTBHE
ITOCTOSTHHBIX MAarHUTOB, BU3yAJIN3aLMsl MATHUTHBIX MOJIEW OCTOSIHHBIX MarHUTOB,
JICWCTBUS MAarHUTHOI'O IOJIsI HAa IIPOBOJHMK C TOKOM, CBOMCTBA JJIEKTPOMATHUTA,
CBOMCTBA AJIEKTPOJBUraTeNsl MOCTOSSHHOTO TOKA): (pOpMyIHpOBaTh NMPOBEPSEMbIE
IPEIOJIOKEHUsI, CcoOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOr0 000pya0BaHus,
OMKCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

® BBINOJHATH NPSMBIE U3MEPEHUSI TEMIIEPATYPhI, OTHOCUTENBHON BIIAYKHOCTU
BO3JlyXa, CUJIbI TOKA, HAIPSKEHUSI C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JAaTYNKOB (PU3UYECKUX BEJIUYMH, CPAaBHUBATh PE3YJIbTaThl U3MEPEHUI C Yy4ETOM
3aJlaHHOM aO0COIOTHOM TOTPENTHOCTH;



® MPOBOAUTH HCCIEJOBAHHE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMUMHBI OT
JIpyroi ¢ HMCHOJb30BAaHUEM MPSMBIX HW3MEpPEHUH (3aBUCUMOCTb COMPOTHBICHUS
IPOBOJHMKA OT €ro JJIMHBI, IUIOIIAAN TOMNEPEYHOr0 CEYEHUS M YAEIBHOTO
COIIPOTHBIICHUS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA, HIYIIEro Yepe3 MPOBOIHUK, OT
HaIpsHKEHUS! Ha TPOBOTHUKE, UCCIIEIOBAHUE MOCIIEA0BATEIHOTO U MapalIeIbHOTO
COEJIMHEHU MPOBOJHMUKOB): TUIAHUPOBATh UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHUS, CIEAYs MPEIOKECHHOMY IIJIaHy, PUKCUPOBATH PE3yIbTAaThI
MOJyYEHHOW 3aBUCUMOCTH B BHJE TaOmUI U TpaduKOB, JAeNaTh BBIBOIBI IO
pe3yibTaTam UCCleI0BaHuUs;

® IPOBOJUTH KOCBEHHBIE W3MEpPeHUs (PU3NUECKUX BeIU4uH (ylaenbHas
TEIJIOEMKOCTh BEIIECTBA, COIMNPOTHUBJICHHE MPOBOJHMKA, paboTa U MOIIHOCTH
AIEKTPUUECKOT0 TOKA): TUIAHUPOBATH U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJeaysl TMPeAOKEHHONM WHCTPYKUMH, W BBIYUCIATH 3HAYCHHE
BCITUIMHBL;

e co0M01aTh MpaBuila TEXHUKU 0€30MacHOCTU Mpu paboTe ¢ 1ab0opaToOpHBIM
000py1I0BaHUEM;

® XapaKTepu30BaTh TMPUHLHUIBI  JIEUCTBUS  U3YyYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB € OMOpPOM Ha KX OmHCaHMs (B TOM 4YHUCIE: CHUCTEMA
OTOTUICHUS IOMOB, THTPOMETP, TTapoBasi TypOUHA, aMIIEpMETP, BOIETMETP, CUETUHK
AIIEKTPUYECKONW HSHEPTUH, SJICKTPOOCBETUTEIbHBIE NPUOOPHI, HarpeBaTeIbHBIC
AIIEKTPONPUOOPH! (IPUMEPBI), IIEKTPUUECKUE MPETOXPAHUTENH, dJIECKTPOMArHUT,
AJIEKTPOJIBUraTeNlb MOCTOSIHHOIO TOKa), HCIHOJB3ysl 3HAHMS O CBOMCTBax
bu3HYeCcKUX SBICHUN U HEOOXOAUMBbIC (PU3NYECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOMCTBA W HW3MEPHUTEIIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP,
TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHETO CTOPAHUSI, DJIIEKTPOCKOTI,
peocTaT), COCTaBJIATh CXEMbI JJIEKTPUYECKUX IIeNed C MOoCIeA0BaTEIbHBIM U
napajuleJbHBIM COECIUHEHHEM JJIEMEHTOB, pa3jiuyas YCJIOBHbIE OO0O3HAYEHUS
AJIIEMEHTOB JJIEKTPUUYECKUX LENIEH;

® IPUBOAUTH NMPUMEPHI (HAXOAUTHh HHPOPMALIUIO O MPUMEPAX) MPAKTUYECKOTO
UCTIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOeCTIeueHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYKaroUIEN Cpeie;

® OCYIIECTBIATH MOUCK HHPOpMAIUU (PU3NIECKOTO conepkanus B IHTepHere,
Ha OCHOBE MMEIOIINXCSI 3HAHUI U TTYTEM CpPAaBHEHUS TOMOJHUTEIBHBIX HCTOYHUKOB
BBIICTISITE WH(GOPMAIIMIO, KOTOpas SIBISIETCS MPOTHBOPEYMBON WM MOXKET OBITh
HEJO0CTOBEPHOM;



® WCIOJIb30BATh TMPHU BBIMOTHEHUN yYE€OHBIX 3aJaHUN HAYyYHO--TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro CoAepIKaHus, CIIPAaBOYHBIE MATEPHANIBI, PECYPChI CETH
WNuTepHeT, BiameTh mnpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUS
nH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

® CO3/1aBaTh COOCTBEHHBIC IMCbMEHHBIE W KpaTKUE YCTHBIE COOOIIEHHS,
0000611251 “HOOPMALIUIO U3 HECKOJBbKUX UCTOUYHUKOB (PM3UYECKOTO COACPKaHUS, B
TOM  4ucjae NyOJUYHO  TPEACTaBISATH  pe3yJbTaTbl  MPOSKTHOM WU
UCCIIEIOBATENbCKOM AESITEILHOCTH, ITPU 3TOM I'PAMOTHO UCIIOIb30BaTh U3YUYEHHBIN
MOHATUIHBIN ammapaT Kypca (pU3uKu, COMPOBOKIAThH BRICTYIIJICHUE TIPE3EHTAIUEH;

® P BBHINOJIHEHUH YUYEOHBIX TMPOEKTOB M HCCIEIOBaHUN (PHU3UICCKHUX
MPOIIECCOB  paclpenieNiaiTh O00S3aHHOCTM B TpylIe B COOTBETCTBHU C
IMOCTaBJICHHBIMHM 3ajladaMM, CJICAWTH 3a BBIOJHECHHEM IUIaHA JCUCTBUH H
KOPPEKTUPOBATH €ro, aJIeKBAaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJl B JCSATEIHLHOCTH
TPYIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aMMOCHCTBUE, MPOSIBIISIE TOTOBHOCTh
paspeiiatb KOH(MIUKTHI.

K konity oOyueHus B 9 kijacce mpeaMeTHbIE pe3yIbTaThl Ha 6a30BOM ypOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUYAIOIITUXCSl YMEHUMH:

® LCIIOJIL30BATh MOHSTHS: CUCTEMA OTCUETa, MaTepUaIbHas TOUKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh ~ MEXaHUYECKOTO  JBIWKEHMs,  jAedopmanus  (ympyras,
MJIacTU4yecKasi), TpPEHHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
Neperpy3Ku, IMEHTP TAKECTH, aOCOFOTHO TBEPAOE TEJO, LIEHTP TSKECTH TBEPIOTO
Tella, paBHOBECHE, MEXaHMYECKHWE KOJeOaHWsS W BOJHBI, 3BYK, HH(pPa3ByK u
yIABTPA3BYK, AJIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JaJbHO30PKOCTh, CIIEKTPHI UCIYCKAHUS U TOTJIONICHUs, anbda-,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, SiFIepHasi SHEPTeTHKA;

® paziauyaTh SABJICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE NPSMOJUHEHHOE
JIBI)KCHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOJHOE TMajcHHUC
T€JI, PABHOMEPHOE JBMKEHHUE MO OKPYKHOCTH, B3aMMOJEHCTBUE TEJ, PEAaKTUBHOE
JIBIDKEHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalolI1e U BBIHYKIEHHbIC KOJICOaHMUs),
PE30HAHC, BOJIHOBOE  JBIDKEHHE, OTpaXE€HHWE  3ByKa, MNPSMOJUHEHHOE
paclpoCTpaHEHUE, OTPAKCHHE M TMPEJIOMIICHUE CBETa, IOJHOE€ BHYTPEHHEE
OTPaXCHHE CBETA, PA3JIOKCHHE OEIIOr0 CBETa B CIIEKTP M CIIOKEHHE CIIEKTPaTbHBIX
IIBETOB, JMCIIEPCHUS CBETA, €CTECTBEHHAas PaJAMOaKTUBHOCTh, BO3HUKHOBEHHUE
JMHEWYATOro CIEKTpa U3JIYYEHHUs) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;

® pacrmo3HaBaTh TMPOSBICHUE  W3YYEHHBIX  (UBMUECKUX  SIBJICHUUA B
OKpYXaroieM MUpe (B TOM yucie (HU3MYECKUE SBICHHS B MPUPOJIC: MPWIUBHI U
OTJIMBBI, JIBUKEHHE TJIaHET COJTHEYHON CUCTEeMbI, pEaKTUBHOE JBM)KEHHE >KHUBBIX
OpraHu3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMH, 3E€MJICTPSCEHHE, CEHMCMUUYECKHUE



BOJIHBI, IIyHAMH, 3X0, I[BE€Ta TeJl, ONTHUYECKHE SIBICHUS B IPUPOJIE, OMOJOTHUECKOE
NEHCTBUE BUAMMOTO, YIbTPapUOIETOBOTO M PEHTTEHOBCKOTO H3IY4YCHHH,
€CTECTBCHHBII pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTUBHOE
U3IIy4eHHE MPUPOIHBIX MHUHEPAJIOB, ACHCTBUE pPATUOAKTUBHBIX H3IYyYEHUU Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;

® OIKCHIBaTh M3yYEHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, HUCIIONb3YS
¢usznyeckue BENWYMHBI (CPEAHAS W MTHOBEHHass CKOPOCTh Tela IMpH
HEPaBHOMEPHOM JIBU)KEHUHU, YCKOPEHHE, MepeMeIleHre, MyTh, YIJIOBas CKOPOCTb,
CUJIa TPEHHUSI, CHJIa YIIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJICHUs, BEC
Tejaa, UMITYJIbC Tella, WMIYJIbC CHJIbI, MEXaHu4deckass paboTa M MOIIHOCTD,
NOTEHIMAIbHASL JHEPrusi Teja, MOJHATOIO HaJ IOBEPXHOCTHIO  3EMJIH,
MOTEHIIUAJIbHASL HHEPIUsl CXKATOW MPYKUHBI, KUHETUYECKAas DSHEPTrus, IOJHas
MEXaHUYeCKasl YHEPTus, EPUOJ U YacTOTa KoJieOaHUM, NJTMHA BOJHbBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTelb IMPEIOMIEHUS CPEAbl), MpHU
ONMHMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCMOJIb3YEMbIX BEJIWYUH,
0o0O3HaueHussT W EeAUHUIBl (PU3NYECKUX BEIUYHMH, HAxXOIUTh (OpMyJbI,
CBSA3BIBAIOLIUE JTAHHYIO (DU3UUYECKYIO BEIMUHUHY C IPYTUMHU BEITUYHMHAMH, CTPOUTD
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

® XapaKTepu3oBaTh CBOMCTBa Ted, (PU3NYECKUE SBJICHHUS U TPOIECCHI,
UCIIOJIb3Ys 3aKOH COXPAaHEHUs HHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIIUI
CYINEPIIO3ULIUU CUJT, TPUHIIUI OTHOCUTENbHOCTH ["anuies, 3akonbl HproToHa, 3aK0H
COXpaHEHHUs] HMMIIYJIbCA, 3aKOHbI OTPAXKEHUS W TMPEJIOMJICHUS CBETA, 3aKOHBI
COXpPaHEHHMS 3apsA0BOI0 U MACCOBOIO YUCEN NPH SIAEPHBIX PEAKLHUIX, IPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3aIUCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

e OOBACHATH (PU3MUECKHE MPOLECChl M CBOWCTBA TeJl, B TOM YHCIE U B
KOHTEKCT€ CHUTYyalluid MpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH
PUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTMYECKUX IIaroB
C Onopoit Ha 2—3 W3yUYEHHBIX CBOMCTBA PU3NUYECKUX SBJICHUHN, (U3NIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

e pemiaTh pacu€THbBIC 3a/1au (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIBI, CBSA3bIBAIOIINE (DU3UUECKUE BEIMYMHBI: HA OCHOBE
aHaM3a yCIOBUS 3a/layy 3allMChIBATh KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIIHE
WM W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOMAUMBIC IS
pelieHus, MPOBOAUTh PACUEThl U OLIEHUBATH PEATUCTUYHOCTH MOJIYYEHHOIO
3HauYCHUS (PU3NYECKON BETUUHHBL;

® pacrno3HaBaTh NPOOJEMBbI, KOTOPbIE MOKHO PEIIUTh TpPH [MOMOIIHU
(Gu3MYEeCKUX  METOJIOB, HCIOJb3ysl ONUCAHUE  HCCIEAOBAHUS,  BbBIICIAThH



MIPOBEPSIEMOE TIPEANOJIOKEHNE, OIICHUBATh MPABHIBHOCTh TOPSIKA MPOBEICHHUS
WCCJICIOBAHUSI, JIeTIaTh BBIBOJBI, HMHTEPIPETUPOBATh PE3YNIbTAThl HAOTIOIECHUN U
OTIBITOB;

® IIPOBOJUTH ONBITHI 10 HAOIIOACHUIO (PUBNYECKUX SABJICHUM WIIH PU3HMUECKHUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHMsI YHEPTHUH,
3aBUCUMOCTH Iepuojia KojeOaHWil MPYKUHHOTO MasiTHUKa OT MAacChl Ipy3a u
KECTKOCTU TIPY>KUHBI W HE3aBUCUMOCTh OT aMIUIUTYIbl MajblX KOJCOaHMA,
MPSIMOJIMHEMHOE PACHPOCTPAHEHHUE CBETA, PA3JIOKEHUE OENoro CBeTa B CHEKTP,
U3y4YeHUE CBOMCTB M300pa)K€HUS B TUIOCKOM 3€pKajie M CBOWMCTB HM300pa)kKeHUS
npeaMeTa B coOuparoiei JInH3e, HaOII0eHUE CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB
U3ITyYEHHsI): CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
o0oOpyZ0oBaHUs, OMHUCHIBATH XOJ OMNBITA W €ro pPe3ylbTarhl, (OPMYIUPOBATH
BEIBOJIBL;

® IIPOBOJUTH MPHU HEOOXOJUMOCTH CEPUI0 MPSIMBIX HU3MEPEHUMN, OMpeessis
CpellHee 3HaueHue M3MepseMoi BelnnuuHbl ((POKYCHOE paccTosiHue coOuparomnien
JIMH3BI), 000CHOBBIBATh BBIOOD croco0a n3mMepeHus (M3MepUTEILHOTO Mpruoopa);

® IIPOBOJIUTH HWCCIACAOBAHHE 3aBUCHUMOCTCH (U3MUECKHX BEIWYHUH C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPCHHH (3aBUCHMOCTh IIYyTH OT BPEMEHH IIPHU
PAaBHOYCKOPEHHOM JIBUKEHUM O€3 HadaJlbHOW CKOPOCTH, Nepuoaa KojeOaHuid
MaTEMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPa)KEHHs CBETa
OT yrja MaJeHWs M yria MOpeJoOMJICHHS OT yrjia TMaJIeHus): IJIaHUPOBATh
UCCJIEIOBAHNUE, CAMOCTOATENILHO COOMPATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUAE TaOJIUL U TpapuKOB,
JIeJIaTh BBIBO/IBI IO pe3yJibTaTaM UCCIIEI0BAHNUS;

® TIPOBOJUTH KOCBEHHBIE H3MEPEHUS (PM3UUECKUX BEIMYUH (CPEIHSSt CKOPOCTh
U YCKOPEHHE Tella MPU PAaBHOYCKOPEHHOM JBUW)KEHUH, YCKOPEHHE CBOOOIHOTO
najieHus, )KECTKOCTh IPYKUHBI, KOODPHUITMEHT TPEHUS CKOIBKEHHS, MEXaHUYeCKas
paboTa W MOIIHOCTh, YacTOTa M TEPUOJ KOJICOAHUN MAaTeMaTUYeCKOro u
MIPYKUHHOTO MAasTHUKOB, ONITHYECKAsI CUjIa COOMparoIeil JIMH3bI, paTuOaKTHBHBIN
GOH): TUTAHMPOBATH H3MEPEHHS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATH U3MEPEHHUSI, CIIEAYS MPEUI0KEHHON HHCTPYKITUU, BEIYUCIISATH 3HAUCHUE
BEIUYMHBI M aAHAJIU3UPOBATH IMOJIYYEHHBIE PE3yNbTaThl C YYETOM 3aJIaHHOMN
IIOIPEITHOCTHA U3MEPEHUN;

e CoOMIONATh MpaBUjia TEXHUKHW O€30MacHOCTU MpH paboTe ¢ J1abopaTOPHBIM
o0opy10BaHUEM;

® pa3aMYaTh OCHOBHBIC TIPU3HAKH HW3YYCHHBIX (U3MUECKUX MOJCIICH:
MaTepHuaibHas TOYKa, a0COTIOTHO TBEPJOE TEIO0, TOUCUHBIM UCTOYHUK CBETA, JIyY,
TOHKas JIWH3a, TJIaHETapHAasi MOJIEIh aTOMa, HyKJIOHHAsI MOJIEIh aTOMHOTO SI/IPa;



® XapakTepHu30BaTb MPUHLHUIBI JEUCTBUA M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW HAa UX OMHMCAHUA (B TOM YHCIIE: CIIHIOMETP,
JATYMKU TOJIOKEHHUS, PACCTOSHUSA U YCKOPEHUS, PAKETa, 3X0JIOT, OUKH, IEPUCKOII,
doroanmapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucronb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBJICHUM U HEOOXOAUMBIE
(uznyecKue 3aKOHOMEPHOCTH;

® JCIIOJIb30BaTh CXEMbl U CXEMATHYHBIE PUCYHKHM HM3YyYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, HM3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
pEIICHUH Y4YeOHO--IPAKTUYECKUX 3a]ad, ONTUYECKHUE CXEMBbI Il MOCTPOEHUS
N300paKE€HU B IJIOCKOM 3€pKajie U coOuparoiiei JuH3e;

® [PUBOAUTH IPUMEPHI (HAXOIUTh UHPOPMALUIO O IPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUN B MOBCEAHEBHOW YXU3HU Ul OOecreueHus
0€30MacHOCTH MPHU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pOBbS M COONIOACHUS HOPM SKOJOTMYECKOIO IMOBEACHUS B
OKPYKaIOIIEN CpeIE;

® OCYILECTBIATH MOUCK HHPOpMaUU pU3ndecKkoro coaepxanus B Mlutepuere,
CaMOCTOSITENILHO (OPMYJIMPYSl MOUCKOBBIN 3allpoc, HaXOIUTh MYTH OIpPENEICHHUS
JIOCTOBEPHOCTH TOJIyYEHHOH HMH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUM u
JOTIOJTHUTENBHBIX UCTOYHUKOB;

® JCIOJIb30BaTh MPHU BBITOJIHEHUH YYEOHBIX 33JaHUil HAyYHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIIPABOUYHBIE MAaTE€pHAJIbl, PECYPChl CETU
WuTepHer, BnageTs npu€MaMu KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

® CO37aBaTh COOCTBEHHbBIE MHCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpkKaHUSs, IMyOJIHYHO
MPEACTABIIATh PE3YJIbTAThl IPOEKTHOM WIIA UCCIIEI0BATEIbCKOMN IS TEIbHOCTH, IPU
OTOM TPAMOTHO HCIOJb30BaTh H3YyYECHHBIM MOHATUHHBIM anmapar H3y4aeMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIEHHWE IMpe3eHTalue ¢ y4éToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TemMaTn4yeckoe MIIAHUPOBAHUE

7 KkJaacc
No Hanmenoanu | KosmmuecTBo 4acoB DJIEKTPOHHbIE
H/' e pasieioB u Bee Kountpoan | Ipakruue | (uudposbie)
TeM HbIE CKHe oOpa3oBarejibHbIEC
" NPOrpaMMblI ro padoThI padoThI pecypcehbl

Paznen 1. @usuka u e€ poanb

B MO3HAHUY OKPY:KAIOIIEero Mupa

dusurKa - HayKa

bu6mmoreka IJOK

1.1 o pHpoIe 2 https://m.edsoo.ru/7f
416194
DUBHICCKIe bubmmoreka IIOK
1.2 S 2 1 https://m.edsoo.ru/7f
416194
EctecrBennona bubmmoreka IIOK
1.3 | yuHBII MeTOJ 2 1 https://m.edsoo.ru/7f
TIO3HAHMS 416194
Hroro no pazmemny 6

Pa3znes 2. IlepBoHavasibHbIE

CBC¢ACHHUSA 0 CTPOCHUH BeIIECTBA

Crpoere bubmmoreka IIOK
2.1 1 https://m.edsoo.ru/7f

BCIICCTBA 416194

JIBH)KGHHGV . butmoreka [JOK
2.2 :i?:(ﬁ;ﬂemmn 2 1 https://m.edsoo.ru/7f

i 416194

BCIIICCTBA

ArperaTHeie bubmuoteka [JOK
2.3 | COCTOSIHHS 2 https://m.edsoo.ru/7f

BEIIleCTBa 416194

Uroro no pazneny 3)

Pa3nen 3. /IBukeHue U B3auUMoAeCTBHE TeJl



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

bu6mmoreka I{OK

3.1 Mexartiriecioe 3 https://m.edsoo.ru/7f
JIBIOKCHUE 416194
Nuepnus, bu6mmoreka IJOK
3.2 | Macca, 4 1 https://m.edsoo.ru/7f
IUIOTHOCTH 416194
Citna. Busr bubmoreka [JOK
3.3 cun 14 1 2 https://m.edsoo.ru/7f
416194
Uroro no pazneny 21

Pa3znen 4. JlaBjienune TBEPABI

X TeJl, )KHAKOCTEH 1 ra3oB

JlaBieHue.
IIepenaua
JaBJICHUS bu6mmoreka IJOK
4.1 | TBEépPIABIMH 3 https://m.edsoo.ru/7f
TEIaMH, 416194
YKUIKOCTSIMU U
razamu
bubmoreka IIOK
4.2 ii;izlzz 5 https://m.edsoo.ru/7f
416194
bu6mmoreka IJOK
4.3 ﬁ;;:;ﬁip Hoc 6 https://m.edsoo.ru/7f
416194
JencrBue
JKUJIKOCTH U bu6mmoreka IJOK
4.4 | ra3zamna 7 1 3 https://m.edsoo.ru/7f
MIOIPYXEHHOE B 416194
HHUX TEJIO
Wroro no pazneny 21

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHePrus

Pabora u
5.1
MOII[HOCTb

bu6mmoreka IJOK
https://m.edsoo.ru/7f
416194



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
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

[MpocThie bu6mmoreka I{OK
52 : 5 1 https://m.edsoo.ru/7f
MEXaHH3MBI 116100
MexaHnueckas bubmmoreka [IOK
53 4 1 https://m.edsoo.ru/7f
SHEPTHUS 116104
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OO6111ee KOJIUYECTBO 68 .

9acCOB I10 IIporpaMme



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

8 KkJacc

Ne Haumenosan | KosnvecTBo yacos DIeKTPOHHbBIE
o/ | M€ pasaenos Bee Konrpoan | Ilpakrunye | (uudpoBbie)
. TEM o HbIE CKHe oOpa3oBareyibHbIE
IPOrpaMMBbl padoTHhI padoThI pecypchbl
Pa3gea 1. Ten1oBbIe ABJIeHUA
Crpoenue u bu6mmorexa [JOK
1.1 | cBoiicTBa 7 https://m.edsoo.ru/7f
BEIIECTBA 4181ce
TeroBLIe bubmoteka IIOK
1.2 — 21 1 5 https://m.edsoo.ru/7f
4181ce
Nroro no pazneny 28

Pa3znen 2. JiekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS

DJIEKTPUYECKH
;;;;);Heilme Bubmoreka [JOK
2.1 7 1 https://m.edsoo.ru/7f
Tena u I/IXV 4181ce
B3aMMO/ICHCTB -
ue
[TocTostHHBIN bu6amoreka [{JOK
2.2 | DIEKTPUYCCKH 20 1 7 https://m.edsoo.ru/7f
1 TOK 4181ce
I PR bu6morexa IJOK
2.3 N 6 1 1.5 https://m.edsoo.ru/7f
4181ce
DJIEKTPOMArH bubmmoreka [JOK
2.4 | wuTHasd 4 https://m.edsoo.ru/7f
WHITYKITUS 4181ce
Uroro no pazneny 37
PeszepBHOE Bpemst 3



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

OO011ee KOJIUYECTBO
4acoB 110
nporpamme

68

14.5




9 kJacce

Ne Haumenosan | KosmdecrBo uacos DIeKTPOHHbBIE
/| e paseios Bee Konrpoan | Ilpakruye | (uudpoBbie)
. TEM o HbIE CKHe oOpa3oBarejibHbIE
IPOrpaMMBbl padoTHhI padoThI pecypchbl
Pa3znen 1. Mexannueckue siBJICHUSA
Mexattiriecio bub6moreka [JOK
1.1 :s;cngii{::oﬂ 10 1 https://m.edsoo.ru/7f
41a4a6
OTIMCaHUS
BsaumoeiicTs bubmmoreka IIOK
1.2 e Ten 20 1 3 https://m.edsoo.ru/7f
41a4a6
3AKOHLL bubmmoreka IIOK
1.3 coxpatieHis 10 3 https://m.edsoo.ru/7f
41a4a6
Hroro no pazmemny 40

Pa3zngena 2. Mexannueckne KoJIe0aHHUS M BOJHBI

MexaHuYecKku bubmmorexa LIOK
2.1 & KOeBaHIS 7 3 https://m.edsoo.ru/7f
412436
MexaHu4ecKku bubmmorexa LIOK
2.2 ¢ BOMHEL 3ByK 8 1 3 https://m.edsoo.ru/7f
412436
Hroro o pazneny 15

Pasznes 3. DieKTPOMArHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJIHBI

DneKTpoMard
UTHOE TIOJIE U

bubmoreka IIOK

3.1 K THOMALHI 6 2 https://m.edsoo.ru/7f
FICKTP 41a4a6
THBIC BOJIHBI
Wroro no pazneny 6

Pasnea 4. CBeToBble ABJICHUA



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

3aKOHBI bu6mmoreka I{OK
4.1 | pacmpoctpaHe 6 2 https://m.edsoo.ru/7f
HUS CBETa 41a4a6
JIuH3bI N bubmoreka [JOK
4.2 | onThYecKHe 6 3 https://m.edsoo.ru/7f
puOOpbI 41a4a6
Paznoxenue bubmoreka [JOK
4.3 | Oemoro cBera 3 2 https://m.edsoo.ru/7f
B CIICKTP 41a4a6
Uroro no pazneny 15
Pa3zgea 5. KBantoBbie IBJIeHUA
Hcnyckanue u bubmuoteka [JOK
5.1 | normoienue 4 1 https://m.edsoo.ru/7f
CBETa aTOMOM 41a4a6
Crtpoenue bubmoreka [JOK
5.2 | aTtoMHOTO 6 1 https://m.edsoo.ru/7f
sAapa 41ada6
Sxepibie bubmmoreka IIOK
5.3 peaki 7 1 1 https://m.edsoo.ru/7f
41a4a6
Utoro no pazneny 17

Paznen 6. IloBTOpUTEILHO-

00001IIa0IIU MOAYJIb

[loBTOpEHUE N

00o01eHne bu6mmoreka I{OK
6.1 | conepxaHus 9 2 https://m.edsoo.ru/7f
Kypca pu3NKu 41a4a6
3a 7-9 knacc
Hroro no pazmemny 9
OO611ee KOTUYECTBO
4acoB 1O 102 3 27

nporpamme



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

Y4eOHO-MeTOAMUYECKOE 0O0ecnedyeHue 00pa30BaTeIbLHOrO0 Mmpoiecca.
Oobs13aTesibHBIE YUeOHbIE MATEPHUAJIBI VISl YY4€HUKA

dusuka:7-i kinacc: 6a3oBbii ypoBeHb: yueoHuk / 1.M. Ilepoimkun, A.W. BanoB
— 3-e u3n.,nepepad. — Mocksa: IIpocssienue, 2023.

®dusuka.8 ki.: yueOHHK Ais o0reodpaszoart.yupexxaenuit/ A.B. Ileppimkun,—
M.: Jlpoda, 2013.

®dusuka:9 kiacc: yueonuk / A.B. Tleppimikun, E.M.I'yTHUK, — 7-€ u3a.,1iepepad —
M.: Ipoda, 2019

MeTOIll/I‘leCKI/Ie MaTEepPHAJIBI JJISl YYUTEIA

Hudposbie 00paszoBaTe/ibHbIE PECYPChl M PECYPChI CeTH MHTEPHET

bubmmoreka I{OK https://m.edsoo.ru/7f41a4a6
Poccwmiickas snexTponHas mkona https://resh.edu.ru/subject/4/10/



https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/4/10/
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