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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (Qu3uke Ha ypOBHE OCHOBHOTO OONIETO OOpa3oBaHUS
COCTABJICHA HA OCHOBE IIOJOKEHUU M TpeOOBaHMW K pe3yJbTaTaM OCBOEHHS Ha
0a30BOM YpOBHE OCHOBHOW 0O0pa3oBaTeIbHOM MPOrpaMMbl, IPEACTABICHHBIX B
dI'OC 00O, a takxe ¢ yu€rom (denepaibHOH padouel mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mporpaMMbl 10  (U3UKE HANpaBI€HO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TPAMOTHOCTH OOYYaIOIIUXCS W OpPraHU3alMI0 HU3YYCHUS
bu3MKKM Ha JeATeNbHOCTHOM ocHOBe. B mporpamMmme mno ¢Qu3uke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mnpeamera B peanuzanuu tpedoBanuit ®I'OC OO0 «
IUIAHUPYEMBIM JIMYHOCTHBIM U METaIlpEAMETHBIM pe3ysibTaTaM OOyUEHHsI, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YE€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma 1o (hu3MKe yCTaHABIMBAET pACIpEesieHHe Y4eOHOro marepualia
no rojgaMm oOydeHus (IO Kiaccam), OpeajaraetT OpUMEPHYIO MOCIIEI0BAaTEIbHOCTD
W3Y4YEeHUS] TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHs MPEIMETHOIO COJAEPKAHUS U yUETe
BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIIMXCS.

[TporpaMMa no ¢u3uke pa3paboTaHa C LEIbIO OKa3aHUS METOAUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyeli mporpaMmbl 0 y4eOHOMY MPEIMETY.

®dusuka sABISIETCS CUCTEMOOOPA3yIOMIMM Uil €CTECTBEHHOHAYUYHBIX Y4eOHBIX
IPEIMETOB, TIOCKOJBbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHMI,
U3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMHEH U du3nueckoil reorpadueit, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYYHYIO KApTUHY MHUpa, MpPEIOCTaBIIsieT Hauboyee SICHbIE
oOpasibpl NPUMEHEHUS HAyYHOIO0 METOJa IO3HaHUs, TO €CTh crnocoba MOJydYeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna w3 riaBHBIX 3aad (U3MYECKOro oOpa3oBaHUsS B CTPYKType OOIIEro
oOpa3oBaHus COCTOUT B (OPMHUPOBAHUM E€CTECTBEHHOHAYYHOH TIPaMOTHOCTH W
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuyenue pusuku Ha 6a30BOM ypOBHE MPEIOIAraeT OBIAJACHHUE CIEAYIOUUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBIICHUS;

e OLICHUBATh U TIOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e UHTEPIPETUPOBATh JAHHBIC U WCIIOIH30BATh HAYYHBIC JOKA3aTEIhCTBA
JUTS TIOJTyY€HUS BBIBOJIOB.

[lenn wusydeHuss Qu3uku Ha ypOBHE OCHOBHOrO 0OIEro oOpa3oBaHUs
omnpenenensl B Konmeniuu mnpenonaBaHus ydeOHoro mpeamera «®Duszmka» B
oOpazoBarenpHbIX opranuzamusax Poccuiickoit @enepannu, peaqns3yonmx OCHOBHbIE
oOmieoOpazoBarenbHble  IPOrpaMMmbl,  yTBepkaAEHHOW  pemenueM  Kosieruun
MunuctepcTBa mpocBenieHus: Poccutickoit denepanuu (MpoTOKOA OT 3 aexadps
2019 r. Ne [1K4BH).



Henu uzyvyenus puznku:

e IPUOOPETEHUE UHTEPECA U CTPEMIICHUS O0YUYaIOIIMXCA K HAYYHOMY U3YUYEHUIO
IPUPOBI, PA3BUTUE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

e Pa3BUTHE TPEJICTABICHUA O HAYYHOM METOJ€ TO3HaHUs U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJIICHUSIM;

e (hOpMUPOBAHKME HAYYHOTO MHUPOBO33PEHUSI KaK pE3ysibTaTa M3Y4YEHUSI OCHOB
CTpOEHUS MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e GOpMUPOBAHUE TPEACTABICHUNA O poiu (U3UKK ISl Pa3BUTUSA JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

e Pa3BUTHE MPEACTABICHUI O BOBMOXKHBIX cpepax Oynymien mpodeccrnoHalIbHOMI
NEeATEIbHOCTH, CBSI3aHHOW C (DU3MKOH, NOATOTOBKAa K JaJIbHEHIIEMY
OOyYEHHIO B ’TOM HAINPABIICHUU.

JlocTHkeHHE 3TUX 1eJIeld MPOorpaMMBbl Mo (PU3MKE Ha YPOBHE OCHOBHOTO OOILIETO

o0Opa3oBaHMsI 00ECTIEYNBAETCS PELICHUEM CIIEAYIOUINX 3a4a4:

e IpUOOpETEHNE 3HAHUI O TUCKPETHOM CTPOEHUU BELIECTBA, O MEXAaHUYECKUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSX;

e IPUOOpPETEHNE YMEHUN ONUCHIBATH U OOBICHATH (PU3UUECKUE SIBJICHUS C
UCIIOJIb30BaHUEM MOIYYECHHbIX 3HAHUM;

¢ OCBOGHHE  METOJOB  pEIIEHUs  MPOCTEHIIMX  pacdy€THBIX  3a7ad  C
UCIIOJIb30BaHUEM  (U3WYECKUX MoOjeNel, TBOPUECKUX M  IPaKTHUKO-
OpPUEHTHPOBAHHBIX 33/1a4;

e Pa3BUTHE yMEHMI HAOIIOJaTh MPHUPOJHBIC SBICHUS W BBIOJHATH OIBITHI,
JabopatopHble  pabOThl U JIKCIEPUMEHTAJbHBIE  HMCCJIEAOBAaHUA  C
UCIOJIb30BAaHUEM U3MEPUTENBbHBIX TPUOOPOB;

e OCBOCHME NPHUEMOB pabOThl ¢ HHPOpMaLUend (PU3NYECKOTO COAEpPIKAHUS,
BKJItOUasi WH(POPMAIMIO O COBPEMEHHBIX IOCTHKCHHSIX (PU3UKU, aHAIU3 U
KPUTHYECKOE OLIEHWBaHNE MH(POpMAIIH;

¢ 3HAKOMCTBO €O cepamMu npodecCHoHaTBLHON NEeSITEIHbHOCTH, CBSA3aHHBIMHU C
(Gu3UKON, U COBPEMEHHBIMHU TEXHOJIOTUSIMA, OCHOBAHHBIMHU Ha JOCTHUKEHUSIX
(bU3YEeCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBanus oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kitacce — 102 yaca (3 yaca B HeAeNI0).

[Ipennaraempiii B mporpamme no (usuke nepedyeHb JadOpaTOpHBIX padoOT U
OIBITOB HOCUT PEKOMEHJIATEIbHBIN XapakTep, YUUTENb JIeJaeT BbIOOp MpOBEICHUS
7a00paTOpHBIX pabOT W ONBITOB C YYETOM HMHAMBUAYAJIbHBIX OCOOEHHOCTEU
o0yJaroluxcsl, CHUCKAa AKCIEPUMEHTANbHBIX 3aJaHUN, NpEUlaraéMblX B paMKax
OCHOBHOI'O rOCyAapCTBEHHOTO DK3aMEHa 1o ¢duzuke.



COJAEPXKXAHUE OBYUEHUA
7 KUIIACC

Paszgea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®uszuka — Hayka o npupone. fBneHns npupozasl. DuU3MyYECKUE SBIICHHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHBL. IM3mepenune Qusnueckux BenuyuH. Dusznueckue
npudopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u npyrue ecTeCTBEHHbIE HayKH H3y4aloT Mmpupoay. EctecTBeHHO-
HAay4yHbI METOJ TMO3HAHWs: HaOJIO/IEHHWE, I[IOCTAHOBKA HAy4YHOrO BOIPOCA,
BBIIBDKEHUE TUIIOTE3, OHKCIEPUMEHT IO IMPOBEPKE TUIOTE3, OOBSICHEHUE
HabogaeMoro aByieHus. Onrcanue GU3NUECKUX SIBJICHUN ¢ IOMOIIbIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHu4ecKue, TEIUIOBbIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @uznyeckue NpuOOpPH U MPOLEnypa NPSMbIX U3MEPEHUN aHAJIOTOBBIM M

U(POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
OmnpeneneHue UEHbI IeJIEHUS IIKaJIbl U3MEPUTEILHOTO TpUOOpa.
N3mepeHne pacCcTOSHUN.
N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.
Onpenenenue pa3MepoB MalbIX TEN.
W3mepenne TemrepaTypbl MNpHU MOMOIIMA KUIAKOCTHOTO TEepMOMETpa H
JATYMKA TEMITEPATYPHI.
6. IIpoBeneHue wucciaenoBaHMs MO NPOBEPKE THIIOTE3BI: JAIbHOCTh IOJETA
[IapuKa, MYLIIEHHOTO0 TOPU30HTAJIbHO, T€M OoJblle, 4eM OOoJjblle BbICOTA
IyCKa.

Pa3znen 2. IlepBoHavajibHbIE CBECHUS 0 CTPOEHNH BelleCTBA.

Crpoenne BemiecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenue dactui] BemecTBa. CBfA3b CKOPOCTH JBHJKEHMS YaCTHL C
temnepaTypoii. bpoyHoBckoe aBwkenue, auddysus. BzaumoaelcTBue YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUS BELIECTBA: CTPOCHUE Ta30B, XKUAKOCTEW M TBEPIBIX
(kpucTasInyeckux) Teda. B3auMocBsI3b MeXAy CBONCTBaMU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSTHUSIX U UX aTOMHOMOJIEKYJSIpHBIM cTpoeHneMm. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUS.

2. HaGmonenue nuddysun.

3. HaGmronenue siBjaeHuii, 00BACHAIOMUXCSA MPUTSHKEHUEM WM OTTaTKUBAHUEM

YaCTHUIL BEIIECTBA.
Jlabopamopnsie padomul u onsimel.
1. OreHka 1uamMeTpa aToMa METOA0M PSJIOB (C UCTOJIb30BaHUEM doTorpaduii).
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2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe [BWXKEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKCHUE.
Cxopoctb. CpenHsii CKOpOCTh INMPU HEPAaBHOMEPHOM JIBHKEHMHU. Pacuér mytu u
BPEMEHU JBUKECHHUS.

SlBneHne wHepuMH. 3aKOH HHEpUHMH. B3anMoJelcTBHUE TeNl Kak MpUYMHA
WU3MEHEHUS] CKOPOCTH ABMXKEHUS Tell. Macca Kak Mepa uHepTHOCTH Tena. [InmoTHocTh
BeniecTBa. CBs3b JIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00BEMA BEIIECTBA.

Cuna Kak XapakTepucTHKa B3auMojJeicTBHs Tell. Cuila ynpyrocTd M 3aKOH
['yka. 3mepeHue cuiibl ¢ MOMOUIbIO AUHAMOMETpA. fIBIEHHE TATOTEHUS M CHIIA
TsokecTd. Cuia TshKecTH Ha JIpyrux mia"erax. Bec tena. HesecomocTs. Cnoxenue
CWJI, HAIIPaBJICHHBIX IO OJHOW mpsiMoil. PaBHoxelcTByromas cui. Cuia TpeHHs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHne B IPUPOJE U TEXHUKE.

Jlemoncmpayuu.

Habnrogenne MexaHnuecKoro JIBHXKEHUS TeTa.
N3mepenne CKOpOCTH NPSIMOJIMHENHOTO ABUKCHUS.
HabGmronenue siBjeHUST HHEPIIHH.
HabmroieHue u3MeHeHus: CKOpOCTU IIPU B3aUMOJICHCTBUU TEII.
CpaBHEHHE Macc 110 B3aUMOJEHCTBHIO TEJL.
CrnoxeHue CUJl, HalpaBJICHHBIX 110 OJHOU MPSIMOIA.
JIaﬁopamopubze pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PaBHOMEPHOIO ABMKEHUs (IIApUKA B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).
2. Ompenenenue cpelHeldl CKOPOCTH CKOJBKEHHS Opycka WM IIapuka [0
HAKJIOHHOU IUTOCKOCTH.
3. Omnpenenenue IIIOTHOCTHA TBEPAOTO Tea.
OneIThl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh paCTKEHUS (nedhopmariim)
MPY>KUHBI OT MPUIIOKEHHON CHUIIBL.

5. ONBITBL, AEMOHCTPHUPYIOIINE 3aBUCHUMOCTh CHJIBI TPEHHUSI CKOJIBKEHHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl YMEHBINIEHUS W yBEJIWYCHUS JaBicHus. J[aBieHue rasa.
3aBUCMMOCTh JaBiieHHs Ta3a oT oO0béMa, Temmepatypol. llepenaua paBneHus
TBEPABIMU TEJIAMH, XUIKOCTAMU W ra3zamu. 3akoH [lackans. IIneBmaTuueckue
MaIllUHbl. 3aBUCUMOCTb JaBJIEHUSI KUJIKOCTH OT TJIyOuUHBIL. [HapocTaTHYECKUiA
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmochepa 3emun u armocepHoe agaBieHue. [IpUYUHBI CyIECTBOBAHMS
BO3yIIHONW 006osiouku 3emiu. OnbiT Toppuuennu. W3mepenune atmocepHOro
JaBieHUs. 3aBUCUMOCTh aTMOC(HEpPHOro JaBJIE€HUS OT BBICOTHI HAJl YPOBHEM MODSL.
[Tpubops! 17151 U3MEpEeHHs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue XKMIOKOCTH M ra3a Ha IOIPYKEHHOE B HHUX TeJl0. BelTankmparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.
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Hemoncmpauyuu.
3aBUCUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYPHI.
[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
CooOmaromuecs cocy/bl.
['mapaBauyueckuut mpecc.
[IposiBnenue nercTBrsi aTMOC(HEPHOTO JaBICHUS.
3aBUCHUMOCTH BBITAIKUBAIOIIECH CUITBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U
MJIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUJIKOCTH.
YcnoBue 1aBaHus TEN: IUIABAHUE WIM MOTPYKEHUE TENI B 3aBUCUMOCTH OT
COOTHONIEHHUSI TUIOTHOCTEU TEJIa U )KUIKOCTH.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpyKEHHOM B
KUJKOCTh YaCTH TeJa.
2. OmnpeneneHue  BBITAJKUBAIOMICH  CUJIbI, JCHCTBYIOIIEW HA  TeJo,
MOTPYKEHHOE B KUJIKOCTb.
3. IIpoBepka HE3aBUCHMOCTH BBITAJKHUBAIOIIECH CUJIbI, AEHCTBYIONIECH HA TEJNO B
KUJKOCTH, OT MacChl T€Na.
4. OnmpIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAIKUBAIONIEH  CHIIBI,
JIEUCTBYIOIIEH HA TEJIO B KHUIAKOCTH, OT 00bEMA MOTPYKEHHON B KUIAKOCTh
YacTH TeJa U OT MJIOTHOCTH KUIAKOCTH.

5. KoHCcTpyupoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEICICHUE

€€ rpy30I0AbEMHOCTH.

Paszgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanuudeckast padota. MOUIHOCTb.

[IpocTbie MexaHU3MBbI: pblYar, OJOK, HAaKJIOHHasg IUIOCKOCTh. IlpaBuio
paBHOBecus phiuara. [I[puMeHeHne npaBuiia paBHOBECHUS pbluara K 0JI0Ky. «30510TOe
npaBuio» Mexanuku. KIIJ[ mpocTteix MexanusmoB. [IpocTbie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass sHeprus. KuHeTudeckass W  MOTEHIHMAIbHAsi SHEPIUs.
[IpeBpailieHrie OJHOTO BUJIa MEXAHUYECKON PHEPruu B APYrol. 3aKOH COXpPaHECHUS
SHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Omnpenenenrie pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU TeJa 1O

TOPU30HTAIBHOM TTOBEPXHOCTH.

HccenenoBanue ycioBHil paBHOBECHS pblyara.
N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.

N3ydeHne 3aKk0Ha COXPaHEHUSI MEXAHUYECKON DHEPIHUH.
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8 KVIACC

Paznen 6. TermioBble siBJIeHHS.

OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH  CTPOCHUS
BelecTBa. Macca m pa3mepbl aTOMOB M MOJEKyJl. OMBITHI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJIIPHOKUHETUYECKON TEOPUH.

Mopaenun TBEPAOro, OKUIAKOTO M Ta3000pa3HOTO0 COCTOSHUM  BEIIECTBA.
Kpucramnmuueckue u amopdubie Tena. OObICHEHHE CBOWMCTB Ta3oB, >KUJIKOCTEH H
TBEPABIX TEI Ha OCHOBE TMOJIO)KCHUH MOJIEKYJISIPHO-KUHETUUECKON TEOpUH.
CmaurBaHU€ U KaNWUISIPHBIE sABJICHUA. TenI0BOE pacClIUpEHUE U CKATHE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBHXKCHUS
yactull. BuHyTpenusis osHeprus. CnocoObl U3MEHEHHS BHYTPEHHEW HHEPTHUU:
TeIIonepeaaya U coBepilieHre padboThl. Buasl Temionepenayun: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyYCHUE.

KonmuuecTBo TemnoTel. YjenbHas TEIMIOEMKOCTh BelIeCTBa. TemiooOMeH u
TEIUIOBOE paBHOBECHE. Y paBHEHUE TEIJIOBOTO Oaanca. [laBieHue u oTBep/ieBaHue
KPUCTATMYECKUX BEIIECTB. YJIeJbHAs TemioTa IuiaBieHusa. llapooOpazoBaHue u
koHjeHcarus. Mcnapenune. Kunenue. VYaenbHas Temiaora MmapooOpa3oBaHUs.
3aBUCUMOCTh TEMIEPATYPHI KUTIEHUS OT aTMOC(HEPHOTO J1aBJICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJI0Ta CTOPaHUsL.

[Tpuniuner paboter TernoBbix aBurateneit KIIJ[ TemmoBoro aBurartens.
TennoBbie ABUTATEN U 3AIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.

HaGmonenue nuddysuu.

HaOmronenue siBieHni cMaurBaHUs M KalMWLISIPHBIX SIBJICHUH.

HaOmronenue TenioBoro pacuimpeHus Ted.

W3meHeHne naBiieHWs ra3a MpU HU3MEHEHHM 00bEMa M HAarpeBaHUM WIIU

OXJIQXICHUU.

6. IlpaBuna usmepeHus TemMnepaTyphbl.

7. Bunsl Tenonepenayu.

8. OxJjaxjaeHue Mpy COBEPIICHUH PaOOTHI.

9. Harpeanue mipu coBepiiieHur pabOThl BHEIIIHUMH CHJIAMHU.

10. CpaBHEHME TEMIIOEMKOCTEN PA3IMUHBIX BEUIECTB.

11. HabGmronenne KumneHus.

12. HabnrogeHue nmocTosiHCTBa TEMITEPATYPbI ITPH TIJIABJICHUH.

13. Mojenu Teru1oBEIX JIBUTaTEICH.

Jlabopamopnsie padomul u onsimel.

1. OmnbITHI 110 OOHAPYKEHUIO ACHUCTBHS CUJI MOJICKYJISIPHOTO HPUTSKEHUS.

2. OnbITHI N0 BBIPAIIMBAHUIO KPUCTAILIOB OBAPEHHOM COJIM MJIM caxapa.

3. OnpITel MO HAOJIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH H
TBEPJIBIX TEIL.
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OmnpeneneHue JaBJIeHUS BO3lyXa B OaJUIOHE HITTPUIIA.

5. ONbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTbH JIaBJICHUS BO3/yXa OT €ro o0bEMa
Y HarpeBaHUs WIHN OXJIAXKICHUSI.

6. [IpoBepka rumoresbl JMHEHHONW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaOmionenue wu3MeHeHUsT BHYTPEHHEHW OJHEpruM Tella B Ppe3yJibTare
TEeIIonepeayl U padoThl BHEITHUX CUJL.

8. HccienoBaHue sBIEHUS TEIUNIOOOMEHA IPU CMEIIMBAHUM XOJIOAHOW U

ropsi4eu BOJBL.

9. OmnpeneneHne KOJUYECTBA TEILIOTHI, OIYYEHHOTO BOJIOM MPHU TEIJIO00OMEHE

C HarpeThIiM METAUTMYECKUM LUIUHAPOM.

10. OnpeneneHne yaeabHOU TEINIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mporecca UCIapeHus.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenenieHue yaeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazges 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poma »IEKTpUYECKUX 3apsioB. BizammojericTBue
3apspKEeHHBIX Ten. 3akoH KynoHa (3aBUCMMOCTB CHIIBI B3aUMOJCHCTBUS 3apsSKEHHBIX
TE€JI OT BEJIMYUHBI 3aPSAJ0B U PACCTOSHUS MEXKIY TEJIAMH).

OnekTpuueckoe mnoJie. Hampssk€HHOCTh dnekTpuueckoro mosst. [IpuHmun
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenmu sieKTpudecKuX 3apsaoB. ODJIEMEHTAPHBIA DIIEKTPUYECKUAN 3apsl.
Crpoenne atoma. [IpoOBOTHMKH M TUAIIEKTPUKH. 3aKOH COXPAHEHMS DJIEKTPUUECKOTO
3apsaa.

DJIEKTPUYECKUM TOK. YCIIOBUSI CYIIECTBOBAaHHUS DAJICKTPUUYECKOTO  TOKA.
N CcTOYHUKM TIOCTOSSHHOTO ToKa. JIeHCTBUSL DIEKTPUUECKOTO TOKa (TEIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas  uenb. Cuina  Toka.  DJEKTPUUECKOE  HamNpsHKEHUE.
ConpoTuBeHHE MPOBOAHUKA. Y ACIBLHOE COMPOTUBIICHUE BellecTBa. 3akoH OMa s
y4dactka 1enu. [locnegoBaTenbHOE M TapAIJIEIBHOE COETMHEHUE TPOBOAHUKOB.

PaGota ® MOMmHOCTH »dJeKTpuYecKOro Toka. 3akoH Jxoymns—Jlenma.
DJeKTpuyecKrue Henu U MOTPEeOUTENN 3JIeKTpudeckoil sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHuThl. B3anMOIENCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
noje. MaruuTHoOe 1noJjie 3eMJIM ¥ €ro 3HaYeHUeE JJ1s1 )KUu3HU Ha 3emiie. OnbIT DpcTena.
MarsnutHOe o€ 3JIEKTPUIECKOro ToKa. [I[puMeHeHne AneKTpOMarHuTOB B TEXHUKE.
JlelicTBUE MAarHUTHOTO TMOJI HA TMPOBOJHUK C TOKOM. OJEKTPOABUTATEID
MIOCTOSIHHOTO ~ TOKa.  Mcrmonp30BaHME — DJEKTPOJABHUraTelied B TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel Dapanes. SBneHue 37eKTpoMarHUTHOW WMHAYKUMU. [IpaBuiio Jlenua.
DnekTporeHeparop. Crnoco0b1 MOJIyYEHUS AIEKTPUYECKOU SHEPIUH.
DNEKTPOCTAHIIMH HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Hemoncmpauyuu.
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25.

DneKkTpu3aius Tel.

JIBa poaa 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJICHCTBUE 3aPSAKEHHBIX TEI.
YCTpONCTBO U ACHUCTBUE SJIEKTPOCKOIIA.

DIIEKTPOCTATUUECKAS] HHAYKIHUS.

3aKOH COXpAaHEHUS INEKTPUUECKUX 3aPSAT0B.

[IpOBOAHUKH U TUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

N cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DIIEKTPUUYECKHUMN TOK B HKHUJKOCTH.

. 'a3oBBI1 pasps.

. I3MepeHnune cuibl TOKa aMIepMETPOM.

. I3MepeHune 3JIeKTpUIECKOro HAMPSKEHUS BOJIBTMETPOM.

. Peocrar n marazuH COIpOTUBIICHUM.

. BzanmoencTBre noCTOSSHHBIX MAarHUTOB.

. MozenrpoBaHre HEBO3MOXXHOCTH Pa3/I€JICHUS MIOJFOCOB MarHura.
. MoaenupoBaHrE MarHUTHBIX MTOJIEA MOCTOSHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

. JleicTBHEe MarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sABiIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

. OnbiTEl @apazes.

. 3aBUCUMOCTh HallpaBJICHUs HWHAYKIHOHHOTO TOKAa OT YCIOBUH €ro

BO3HUKHOBCHHUSI.
DJIEKTpOreHepaToOp MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.

OneIThl MO HAOMIOACHUIO DJCKTPU3ALUU TEJ HUHAYKIMEH U TpHU

COIIPUKOCHOBECHUH.
HUccnenoBanne [EUCTBUS JJIEKTPUYECKOTO TMOJII HA TMPOBOJHUKH U
JTIADJICKTPUKHU.

C6opka u mpoBepka pabOoThl JEKTPUYECKOM LIETTH MOCTOSTHHOTO TOKA.
N3mepeHre U peryaupoBaHKe CHIIbI TOKA.

H3mepenne U peryiaupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa, HIYIIETO 4Yepe3 PpEe3UcTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIA/IA MOTIEPEUHOTO CEYEHUS U MaTepuara.
[IpoBepka mnpaBwiia CJHOKEHUSA HAIPSOHKEHUHW TMpPU  TOCIE0BATEILHOM
COEJIMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBwia Uisl CHJIbl TOKA IPU NapajuIeIbHOM COEIWHEHHUH
PE3UCTOPOB.

Omnpenenenre paboThHI ANEKTPUUECKOT0 TOKA, UIAYIIETO YePE3 PE3UCTOP.



11. OnpeeneHne MOITHOCTH 3JEKTPUUECKOr0 TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WAYIIETO YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEH.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccnenoBaHne MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MArHUTOB.

15. I3yueHne MarHuTHOTO TMOJI MOCTOSTHHBIX MarHUTOB MIPU UX 00bETUHEHUH U
pa3acieHUHN.

16. MccnenoBanue 1eMCTBUS JIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITHL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aMMOJIEHCTBHS KaTYyIIKU
C TOKOM M MarHuTa OT CHJIbI TOKA U HaIlPaBJIEHUS TOKA B KaTyLIKE.

18. 3yueHue AeiiCTBUS MarHUTHOT'O MOJIsl HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3yueHue padoThl JJIEKTPOABUTATEIS.

20. U3mepenne KII/l 351eKTpoABUTaTENBHON YCTAHOBKH.

21. ONBITBL IO  HCCIEAOBAHUIO SIBJIEHUS DJIEKTPOMAarHUTHOW MHAYKIUU:
VICCJIEIOBAHNE U3MEHEHUI 3HAYEHUS U HAIlPaBJICHUS UHAYKIIMOHHOIO TOKA.

9 KIIACC

Pasznen 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe ABuwkeHue. MarepuanbHass Touka. (Cucrema  OTcCYETa.
OTHOCHUTENIBHOCTh MEXaHWYECKOIO JIB)KEHMsS. PaBHOMEpHOE MpPsMOJIMHEWHOE
nBrkeHne. HepaBHOMEpHOE MNpsMoNMHENHOE aBHKeHHe. CpenHsis WU MIHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKEHUM.

VYckopenue. PaBHOyckopeHHOe mpsiMOJMHEHHOe aABMkeHue. (CBoOOgHOE
nagenue. OnsITel ['amues.

PaBHOMepHOE NBWXKEHUE 1O OKpyXHOCTH. I[lepron u wactora oOparieHwus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[lepBoiii 3akoH Hprorona. Bropoit 3axkon Herotona. Tpernii 3akon HproToHa.
[IpyHIMN CyNIepIIO3UIUHU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHUSI CKOJIbKEHUs, CUjia
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuiia TSDKECTH W 3aKOH BCEMHUPHOTO TATOTEHUA. Y CKOpPEHHE CBOOOIHOTO
nafgeHus. Jlpwxkenune maHeT Bokpyr CousHpa. IlepBas kocMuyeckas CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusl. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynsec Tena. M3Mmenenne ummyibca. MMmynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PEakTUBHOE JBUKEHUE.

Mexannyeckasi paboTa U MOUTHOCTh. PaboTa cuil TSXKECTH, YIIPYroCTH, TPEHHS.
Cszp sHepruu u pabotel. [loTeHuumanbHasi »HEprus Tena, MOAHITOTO HaJ
MTOBEPXHOCTHIO 3eMJIM. [loTeHUIManbpHas 3HEPrUs CKaTou MpyxuHbl. KnHeTnueckas
sHeprus. TeopeMa O KMHETHYECKOW JHEPTrUH. 3aKOH COXPAHEHHS MEXaHMYECKOM
DHEPI'UH.



Hemoncmpauyuu.

1.

I

8.
9.

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

HaGmronenne MexaHMYECKOro JBMXKCHHUS Telda OTHOCHUTENIBHO Pa3HBIX Tell
OTCUETA.

CpaBHeHME TyT€M W TpPaeKTOpWMl ABWKEHUS OJIHOTO W TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKCHHUS.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUKEHUSI TeJia M0 OKPYKHOCTH.

HaOnronenne MexaHUYECKUX SIBJICHUM, MPOUCXOJAIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCHUTEIBHO
KaOuHeTa (PU3UKU.

3aBUCMMOCTh YCKOPEHHUS Tejla OT MAacChl Tela W JACHCTBYIOIIEW Ha HETO
CHJIBL.

HaOmronenue paBeHcTBa CHII PHU B3aMMOJICHCTBUM TEII.

N3meHenune Beca Teia mpyu YCKOPEHHOM JIBUYKECHUH.

[Iepenaya uMnysibca Ipu B3aUMOJICHCTBUM TEIL.

[IpeobpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHue UMITYJIbCa MMPU HEYIIPYTOM B3aWMOICHCTBUH.

CoxpaHeHre UMITYJIbca MPU a0COIIOTHO YIIPYTrOM B3aUMOISHCTBHUH.
HaOmronenre peak TUBHOTO JIBHKCHHS.

CoxpaHeHre MEXaHUYEeCKON SHEPTrUU pH CBOOOTHOM MaJICHUU.

CoxpaHeHMEe MEXAHUYECKON DHEPruu MpHU ABHXKEHUM TEJA MOJ JCHCTBHEM
MPY>KUHBI.

Jlabopamopusie pabomul u onvimel.

1.

10.

KoHcTpynpoBanvue TpakTa Uisi pa3roHa W JajdbHEHIIETO PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OmpeneneHue CpeIHEN CKOPOCTH CKOJBXKEHUS OpycKa WM JBHXKCHUS
IapyuKa 1o HaKJIOHHOU ITIOCKOCTH.

Onpenenenne yCKOpPEHHsI Tella MPU PABHOYCKOPEHHOM JBW)XCHUHU TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPECHHOM
JBMOKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JBWXKEHUU 0€3
HAa4aJIbHOW CKOPOCTH ITyTH OTHOCSTCS KaK psAJl HEUETHBIX YHCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJTMHAKOBEI.

HccnenoBanre 3aBHCHMOCTH CHJIBI  TPCHHSI CKOJIBKCHHSI OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHHS TIPU PABHOMEPHOM JBMKCHHUH TeJa 110
TOPU30HTATBLHON MOBEPXHOCTH.

Onpenenenne pabOTBI  CHUIIBI  YOPYTOCTH TPU  TOABEME Tpy3a C
WCIIOIb30BaHUEM HETIOIBMXKHOTO M IIOJBHUKHOTO OJIOKOB.

10



11. I3ydueHue 3aKkoHa COXPAHEHUSI SHEPTUH.

Pa3znen 9. Mexannueckune KoJie0aHus M BOJIHBI.

KonebarensHoe nBmwxenune. OCHOBHBIE XapaKTEPUCTUKHU KoOJieOaHUM: Mepuop,
4acToTa, aMIUIUTyAa. MaTreMaTHYeCKHil U MpYKUHHBIA MasTHUKU. [IpeBpaiieHue
HHEPTUU MPH KOJIeOaTEIHLHOM JIBHXKCHHH.

3aTyxaromnme KOJICOaHMUSI. BrinyxaeHHbIE KOJIeOaHMsI. Pe3onanc.
Mexannueckue BoHbI. CBOMCTBA MEXaHUYECKHX BOJH. [IpofobHBIE U MTOTIEPEYHBIE
BOJIHBI. J[JIMHA BOJHBI U CKOPOCThb €€ pacmpocTpaHeHus. MeXxaHHMYeCKHue BOJIHBI B
TBEPAOM TEJE, CECMUYECKHUE BOIHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa ToHa. OTpakenme 3Byka. MH(pasByk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenwe kosmeOaHMM TelI IIOA JEHWCTBUEM CHIIBI TSOKECTH W CHJIBI
YOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHY X IECHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Habronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.

ﬂaﬁopamopubte pabomul u onvimol.

1. OmpenesieHHe YacTOTHI U TIepro/Ia KOJIeOaHU MaTeMaTHYeCKOro MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJIa KOIeOaHU! MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH TEpHUOJia KOJEOAHWUU TMOABEIICEHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MeproAa KoieOaHul MPY>KUHHOTO MAasTHUKA OT
Macchl rpysa.

5. IIpoBepka HE3aBUCHUMOCTH TIepHOJia KOJIe€OaHWW Tpy3a, MOJBEUIEHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbBITBI,  JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  TEpHoJa  KoJeOaHWi
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaICHUS.

Pazgea 10. DneKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJIE. DNEeKTPOMArHUTHbBIE BOJIHBL. CaoiicTBa
ANeKTpoMarHuTHeIX BOJH. [llkama »snexkTpomMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas mnpupojga cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBeTA.

Jlemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. V3yuenue CBOWMCTB 3JIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIBLHOTO

TenedoHa.

oA W
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Pa3znen 11. CBeToBbIe SIBJICHHS.
JlyueBast Monenb cBera. ctounuku cBera. [IpsMoinHeiHOE pacpoCcTpaHEHUE
ceera. 3armeHusi Connna u Jlynsl. Otpaxkenue cBera. IInockoe 3epkano. 3akoH
OTPa)KCHUS CBETA.
[Ipenomnenue cBera. 3akoH mpejaomiieHUsT cBera. llonHOe BHyTpeHHEe
OTpa)keHHE cBeTa. VICronb30BaHUE MOJHOIO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX
CBETOBO/JIAX.
JIunza. Xox nydeit B nuH3e. Ontuueckas cucrema ¢oroamnmnapara, MUKPOCKOIIA
u Teneckona. a3 kak ontuyeckas cucrema. biim3opyKkoCcTs U 1adbHO30PKOCTb.
Paznoxenue Oenoro cBera B croektp. Omnbitel  Hetorona. CrhokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.
Hemoncmpauuu.
[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonydyenue n300pakeHUH B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyecKuii CBETOBO/I.
Xop tydeit B coOuparonieit JIMH3e.
XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.
[Tony4yenune n300paxxeHuit C MTOMOIIIBIO JIMH3.
[TpuHiun aevictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.
10. Monens ria3za.
11. Pa3noxenue 6e5oro cBera B CIEKTP.
12. [lomy4yenue 6e0ro cBeTa NpH CI0XKEHUH CBETAa Pa3HbIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBaHue 3aBHCHMMOCTH yIjla OTPAa)KEHHUS CBETOBOTO Jiydya OT yrjia
naJICHUs.
N3yuenune xapakTepucTUK N300paxKeHus IpeIMeTa B IIIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIICHHS] CBETOBOTO JIydya OT yIJia
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIO».
[Tomy4yenune n300pakeHU# ¢ TOMOIIBIO COOUPAOIICH JIMH3HI.

5. Ompenenenue (HOKYCHOTO PACCTOSIHUSI U ONTUYECKOW CHJIBI COOMparoIei
JIUH3BI.
OnbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnbITEl 1O BOCHPUSTHIO IIBETA NPEAMETOB NpPU HMX HAOIIOJACHUU Yepe3
I[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanToBble IBJICHHUS.

Oneitel Pezepdopna m mmanerapnas mopenbs atoma. Mopens atoma bopa.
HcnyckaHue v norioueHne cBera aroMoM. KBaHThl. JIMHeUaThle CIEKTPHI.

PagnoaktuBHoCTh. Anbda, O6eta- u ramma-uznydeHusi. CTpoeHHE aTOMHOTO
anpa. HykionHas Mmozens aroMHOro sapa. M3oromnsl. PannoakTuBHbIE PEBpALLIECHUS.
[lepuon nmostypacnana aTOMHBIX sIAEP.

L o Nk WDN R
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AnepHble peakuuu. 3aKOHBI COXpPAHEHUsS 3apsiIOBOTO M MAacCOBOTO YHCEN.
OHeprusi CBs3M aTOMHBIX sjep. CBsi3b Macchl W dHepruu. Peakiuu cuHTe3a U
nenenus siaep. Ucrounuku snepruu CostHIa U 3BE3I.

SAnepnas osHepreTuka. JleWcTBUS paJAMOAKTUBHBIX M3IYyYEHUNW Ha KUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3Iy4eHUS U TOTJIOLIEHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ChekTp BoAOpoOA.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Peructpanus uzinydeHust OpUPOTHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CrulONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepoBaHue TPEKOB: M3MEPEHHUE SHEPTUU YACTHUIBI IO TOPMO3HOMY IYTH

(o dhoTtorpadusam).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINI MOJTYJIb TPEIHA3HAYEH /I CUCTeMaTH3allud U
00001IIeHNs] TPEIMETHOTO COJIEPKAHUS W ONbITa JEATEILHOCTH, MPUOOPETEHHOTO
NpU HM3YYCHUU BCEro Kypca (PU3MKU, a TakXKe JJIsi TMOJATOTOBKM K OCHOBHOMY
roCyJlapCTBEHHOMY 5JK3aMEHy M0 (u3uke s 00ydaronIuxcsi, BBIOpPABIIUX ASTOT
y4eOHBII IpeIMET.

[Ipyn m3yyeHUH NaHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JEATEIIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBACTCS TOCTUKEHUE MPEIMETHBIX M
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yjabTaToB  oOyueHus,  Qopmupyercs
€CTECTBEHHOHAyYHasi TPAMOTHOCTb: OCBOCHME HAYYHBIX METOJOB HCCIEIOBAHUS
SBJICHUM TPUPOJBI M TEXHHKH, OBJIAJICHUE YMEHUSAMH OOBSCHATH (PU3NUYECKUE
ABJICHUSI, TPUMEHSS T[OJy4YEHHbIE 3HAHWS, pemarh 3aJadud, B TOM YHUCIE
KauE€CTBEHHbBIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AESTEILHOCTHBIN XapakTep JaHHOIO pas3jeia pealnu3yeTrcs 3a
C4ET TOTO, YTO OOYYAIOIINECS BHITIONHSIOT 3aJaHKS, B KOTOPBIX UM TpeJiaracTcs:

HAa OCHOBE TMIOJYYEHHBIX 3HAHWH paclo3HaBaTh ¥ HAYYHO OOBICHSTH
dbu3nyecKue SBJICHUS B OKPYKAIOIIEH MPUPOJIC U MIOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAY4YHBIE METOJbI UCCIEAOBaHUs (DU3NYECKUX SIBJICHUM, B TOM
YuUCJIe I MPOBEPKHU TUIOTE3 U MOTYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHSIT HAay4dHbIE OCHOBBI HamOOJIe€ BaXXHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTU, HampuUMep, MPAKTHUYECKOTO HCIOJIb30BAHUS PA3NMUYHBIX HMCTOYHUKOB
HHEPruM Ha OCHOBE 3aKOHA MPEBpAIllEHUS M COXPaHEHUS BCEX HM3BECTHBIX BUJOB
SHEPIuM.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydenne ¢pu3nku Ha ypOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHus HANPaBJICHO Ha

JOCTUKEHUE JMYHOCTHBIX, METANPEAMETHBIX M TMPEAMETHBIX 00pPa30BaTEIbHBIX
pe3ybTaToB.

B pe3ynbrare uzyueHus puU3MKU Ha YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs y

oOy4aronierocss OyayT chOpMUPOBaHBI CIEAYIOLUIUME JIMYHOCTHBIE PE3YJIbTAaThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS:

MPOSIBJICHUE WHTEpPECa K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOMU
(bu3nUecKoil HayKu;

IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHHUSIM POCCUNUCKUX YUEHBIX-(HU3UKOB;

2) rpamJIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCTIUTAHMS:

TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXIEHUU OOIICCTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKECHUM
du3uKy;

OCO3HAHHUE BAXHOCTH MOPAIHHO-3TUUYECKUX TMPUHLUIOB B JEATCIBHOCTU
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

BOCIIPUSITUE DCTETHYECKUX KayecTB (PU3MYECKONM HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 MO3HAHUA:

OCO3HAHME IIEHHOCTH (U3MUYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIAIOILIECH KYIbTYPHI;
pa3BUTHE HAy4yHOW JIIOOO3HATEIBHOCTH, WHTEpeca K UCCIEAOBATEIbLCKOU
NeATEIIbHOCTH;

5) popMupoBaHUA KYJIbTYPbI 3I0POBbS U SIMOIUOHAJILHOTO 0JIArOMOJIyYHS:
OCO3HaHWE IIEHHOCTH 0e30macHoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXKHOCTH TPaBWJI OE€30MacHOr0 TMOBEACHUS Ha
TPaHCIIOPTE, Ha JOpPOTax, C AJICKTPUYECKUM U TEIJIOBBIM OOOpY/IOBaHHUEM B
JOMAITHUX YCIIOBHSIX;

c(hOpMHUPOBAHHOCTH HaBBIKA pedIeKCUH, MPU3HAHUE CBOETO IIPaBa Ha OIIUOKY U
TaKOro € MpaBa y APYyroro 4ejioBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

AKTUBHOE YYacTUE€ B PEIICHUU MPAKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3allii, TOPoJia, Kpasi) TEXHOJOTUYECKON U COIHMAIbHOMN
HaIPaBJICHHOCTH, TPEOYIOMNX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Npodeccuid, CBI3aHHBIX ¢ (DU3UKOMH;

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUS:

OpHMEHTallMs Ha PUMEHEeHNE PU3NYECKUX 3HAHUI JJI pelieHus 3aj1a4d B 00J1acTu
OKPYXKAIOLIEH CpeAbl, IUIaHUPOBAHUSA IOCTYIIKOB M OLEHKHM HMX BO3MOXHBIX
ITOCJIEACTBUH JIJISI OKPYXKAIOIIEH CPEIbI;
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OCO3HAHHWE TJOOATBHOTO XapakTepa OJKOJOTHYECKUX MpoOJieM W TyTeH HX

pelieHus;

e 8) aganTauMu K H3MEHSIOIIMMCS YCJIOBHUSIM COLUMAJIBLHOI M NPHPOIHOI
cpeabl:

e MOTPEOHOCTH BO B3aMMOJICCTBUU NMPU BBHITIOJHEHUH UCCIICIOBAHUN U ITPOCKTOB
(br3uYECKON HAMPABICHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSM JPYTHUX;

e TIOBBIICHHWE YPOBHA CBOCH  KOMIICTEHTHOCTH  4Yepe3  MPAKTUUYECKYIO
JIeSITEIHOCTD;

e TMOTPEOHOCTH B (POPMUPOBAHWUU HOBBIX 3HAHUW, B TOM 4uCie (HOPMYITHPOBATH
UJIEH, TIOHATHS, TUTIOTE3hI O (PU3UYECKUX OOBEKTAX U SIBJICHUSIX;

e 0OCO3HaHUE Je(UIIMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00JacTH
du3uKy;

e IUIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETECHUU HOBBIX (PM3UUECKUX 3HAHUK;

e CTPEMJICHHE aHAIM3UPOBATh U BBISABISATH B3aUMOCBS3HM IIPUPOJIBI, OOIIECTBA U

SKOHOMMKH, B TOM YHCJI€ C UCITOIb30BaHUEM (PU3MUCCKUX 3HAHUIA;

OIICHKa CBOMX JCHCTBUM C YYETOM BIUSHUS Ha OKPYXAIOIIYI0 Cpemay,

BO3MOYKHBIX I'JTOOAIBHBIX ITOCIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesysnbTare ocBOeHUs MporpamMmbl O (PU3MKE Ha yPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus y oOyvaromierocs OyayT chOpPMHpPOBAaHBI  MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIOYAONINE MO3HABATEIbHBIE YHUBEPCAIbHBIE YYeOHbBIE ACUCTBHUS,
KOMMYHHMKAaTHBHbIE  yHHUBEpCajbHble  yuyeOHble  JEHCTBUS,  PEryJSTHUBHBIC
yYHHUBEpCaJbHbIC yUeOHbIE TEHCTBUS.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble Jijornueckue AeMcTBUA:

e BEISIBIIATH U XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKH OOBCKTOB (SIBJICHUH);

e YCTAHABJIMBATL CYIICCTBCHHBIH TpU3HAK KiIacCU(UKAIIMU, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,

e BEISIBIIATh 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B paccMaTpUBAaeMbIX (pakTax,
JAHHBIX ¥ HAOIIOJECHUSX, OTHOCSIIUXCS K (PU3HYCCKUM SIBJICHUSM;

e BEISIBIIATH TIPUYMHHO-CJICICTBEHHBIC CBSI3M TPU  M3yYEeHUU (HU3HUECKUX
SIBJICHU W TPOIECCOB, JEJIaTh BBIBOJIBI C MCIOJb30BAaHUEM JCTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUM, BBIIBUTATh THUIOTE3bI O B3aMMOCBSI3IX
(U3UYSCKUX BEIIMYHH,

e CAMOCTOSITENIFHO BBIOMpATh CHOCO0 pelieHus y4eOHON (PU3NYEecKOo 3aaauu
(cpaBHEHHME  HECKOJbKHX  BapHaHTOB  pelleHus, BbIOOp  HaumboJiee
MOAXOJSIIETO C Y4ETOM CAMOCTOSITEIILHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
e MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEA0BATEIHCKUH HHCTPYMEHT MTO3HAHUS;
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e IPOBOJIUTH TIO0 CAMOCTOSITENIFHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIH
bu3MUeCKUl  SKCIEPUMEHT, HEOOJbIIOE HCCleoBaHuE (U3UUECKOTO
SIBJICHUS,

e OIICHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTb MH(POPMAIINIO, TTOJYYCHHYIO B
XO0/1€ UCCIIEIOBAHUS UITU YKCIIEPUMEHTA;

e CAMOCTOSITENIbHO (HOPMYJIUPOBATh OOOOIIEHUST W BBIBOABI IO pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, HCCIIEIOBAHUS;

e IPOTHO3UPOBATHh BO3MOXKHOE JAalibHEHIIIee pa3BUTHE (GPU3NIECKUX MPOLIECCOB, a
Tak)Ke BBIJIBUTaTh MPEINONOKEHUsI 00 WX Pa3BUTHH B HOBBIX YCIIOBUSX H
KOHTEKCTaXx.

Pabora ¢ unpopmaunmeii:

e IPUMEHATh PA3IUYHBIE METOJbI, MHCTPYMEHTHI W 3alpoChl MPHU TOUCKE U
orOope HH(OpMAMU WIM JAHHBIX C Y4YETOM NPEAJIOKEHHON Y4eOHOM
¢uznueckoil 3a1auu;

e AHAJIM3UPOBATh, CHUCTEMATH3UPOBaTh M HHTEPIPETHPOBATH WHOOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM IPEACTABICHHUS;

e CAMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMaJbHYIO  (OpMy  MpEACTaBICHUS
uH(OpMAIUU U WLTIOCTPUPOBATH PEIIaeMble 3a/1a4l HECTIOKHBIMU CXEMaMH,
JuarpaMMamu, MHOU Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eHCTBUS:

e B X0JI¢ 0OCYXXJIeHUSI YUeOHOr0o Martepuaia, pe3yjabTaToB JabopaTOpHBIX padboT
U TIPOCKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKTAaeMOW TEMBl U
BBICKA3bIBAaTh WJIEW, HAICJICHHbIE Ha pEIICHWE 3aJadyd W TOJACpKAHHE
01aroKeIaTeIbHOCTH OOIICHUS;

e COTIOCTABJIATh CBOM CYXACHUSA C CYXICHHSIMH JIPYTHX yYaCTHHUKOB JMAJIOra,
OOHapyXUBaTh Pa3IUINE U CXOACTBO MO3UIIHIA;

e BEIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

e IyOJUYHO TPEJCTABIATh PE3YIbTaThl BBIMOJHEHHOTO (DU3UYECKOTO OIBITA
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

e IOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHUIYaJIHHOU
paboThI PU PEIICHUH KOHKPETHOU (PU3UYIECKOM TIPOOIEMBI;

e IPUHUMATH LEJIU COBMECTHOMN AESITEIbHOCTH, OPIraHU30BbIBAThH ACHCTBHS 1O €€
JOCTHKEHHUIO: PacCHpellesiTh POJU, 00CYXKIaTh MHPOLECCHl M PE3YJbTaThl
COBMECTHOM paboThl, 000011aTh MHEHUS HECKOJBKUX JIFOJIEH;

e BBITMIOJHATH CBOIO YacTh pabOThI, MOCTHTasi Ka4eCTBEHHOTO pe3yJbTaTa IIo
CBOEMY HAIpPAaBIICHUIO W KOOPAUHHUPYS CBOM IEHUCTBUS C APYTUMHU YICHAMU
KOMaH/IbI,

e OIICHMBATh KAaue€CTBO CBOEr0 BKJIaJa B OOWIMNA MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUSI.
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PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanms:

e BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTyalMsIX, TPEOYIOMIMUX IS
pemieHus (U3NIECKUX 3HAHUM;

e ODUEHTHPOBATbCS B  PA3NIMYHBIX  [OAXOJAaX  HPHUHATHA  PELICHUM
(MHOUBUAYaJIbHOE, MPHUHATHE pEUIEHWs B TpyNIe, NPUHATHE pELICHUN
TPYIIION);

e CAMOCTOSITEJIBHO COCTaBIISATh AJNTOPUTM pELIEHUS (PU3NUECKON 3akauu WM
IUIAaHa HCCJIENOBAaHUS € YYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIIAaracMble BAPUAHThI PELICHUM;

e IeNIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3@ PEILLEHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHbIN HHTEJJICKT:

e 1aBaTh AJICKBaTHYIO OLIEHKY CUTYyalluu U Npejarath 1jaaH e€ N3MEHEHHUS,

¢ OOBACHATH  NPUYMHBI  JOCTHKEHHS  (HEHOCTHMKEHUS)  PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHHUS
(U3UYECKOro UCCIEOBAHUS WU IPOEKTA) HA OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS  CHUTyallMil,  YCTAaHOBJIEHHBIX  OIIMOOK,  BO3HUKIIMX
TPYAHOCTEW;

e OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIHU U YCIOBHSIM;

e CTaBUTh c€0s1 Ha MECTO JPYroro uyejoBeKa B XOJ€ CIopa WM JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;

e IpHU3HABaTh CBOE MPaBO Ha OMIMOKY MpH pelieHUH (U3MYECKUX 3ajad WU B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYIoro.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenust B 7 Kjaacce mpeaMETHbIC pe3ybTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e UCIIOJIB30BATh MOHATHSA: (PU3HUECKHE U XUMUYECKUE SBJICHHS, HAOIIOICHHE,
DKCIIEPUMEHT, MOJIENb, TUIOTE3a, CAMHUIIBI (PU3NUYECKHX BEJIMYUH, aTOM,
MOJIEKYJIa, arperatHble COCTOSIHMS  BellecTBa  (TBEpHOE,  KHUIKOE,
razoo0pa3Hoe), MEXaHUYeCKOe IBMKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOpHs, PaBHOJCUCTBYIOIAs cujia, aedopmaius
(ynpyras, miacTudeckas), HeBeCOMOCTb, COOOIIAIOITUECS COCY/IbI;

e paznuuath sBieHUs (AUdPy3us, TEMIOBOE ABMIKCHHE YaCTHUI[ BEIIECTBA,
paBHOMEPHOE  JBIKCHHE,  HEPABHOMEpPHOE  JIBHKEHUE,  WHEPIHA,
B3aUMOJICMICTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO
BpAalllEHHUs, TIepefadya JaBJICHUS TBEPIBIMU TEJIAMH, KUJIKOCTSIMHU U Ta3aMH,
aTMoc(pepHOE JaBJIeHHE, IUIaBaHWE TeJ, NPEBPALICHUS MEXaHUYECKON
SHEPIruM) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;
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e PacIo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUECKUX SIBJICHHUM B OKPYKAIOIIEM
MUpE, B TOM 4ucie (U3NUECKUE SIBICHUS B IIPUPOJIE: IPUMEPHI IBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B YKMUBOM M HEXHUBOW MPHUPOJE, NEHCTBUE CHIIBI
TPEHUsI B IPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOTO J1aBJICHUS HA KUBOU
OpraHu3M, IJIaBaHUE PbIO, ppIYaru B TEJIE YEJIOBEKA, IPU 3TOM IEPEBOJIUTH
IPAKTUYECKYIO 3aJady B Y4eOHYI0, BBIAEIATh CYIIECTBEHHBbIE CBOMCTBA
(mpu3HaKy) GU3NYECKUX SBICHUM;

e OTIMCHIBATh M3YYCHHBIC CBOWCTBA TeN U (PU3UUYECKHUE SBICHUS, HCIIONb3YA
¢duznyeckue BenUUMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BpeMs, MyTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIA YOPYIOCTH, CUJa TSDKECTH, BEC Tea,
CWJIa TpEHUs, AaBieHue (TBEPIOTO Tena, KUIKOCTH, Ta3a), BbITAJIKUBAIOLIAS
CWJIa, MEXaHWyeckass pabdoTa, MOILIHOCTb, IUIEYO CHJIBI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TMONE3HOTO JEWCTBUS MEXaHU3MOB, KHUHETHYECKas U
NOTEHUUANbHASL ~ JHEPrusl), IMpH OMNHCAHUM THPABUIBHO TPAKTOBAThH
($u3NYECKUN CMBICI MCHOJIb3yEMbIX BEIUYMH, UX 00O03HAYEHUS U €IMHUIIBI
(¢u3nyeCKuX BEIMYUH, HAXOAUTh (OPMYJIbL, CBS3bIBAIOLIME JAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTMMHM BEJIWYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

e XapaKTepHU30BaTh CBOWCTBA TeN, PU3UUECKUE SIBICHUS U MPOLIECCHI, UCIIONIb3YSI
mpaBuiia CI0KEHUS CHIT (BJIOJIb OJHOM MpsiMoit ), 3akoH ['yka, 3akon [lackarns,
3aKOH ApxuMena, IpaBuiIo paBHOBECHUs phiuara (0J10Ka), «30J10TO€ MPABUIIO»
MEXaHUKH, 3aKOH COXPAHEHUS MEXaHWYECKON 3HEpPruu, Mpu 3TOM JaBaTh
CIIOBECHYI0 (OPMYJIMPOBKY 3aKOHA M 3alUChiBaTh €ro MaTeMaTUYECKOe
BBIPAKEHHUE;

e OOBACHATH (PU3NYECKUE SBJICHUS, IPOLECCHl U CBOIMCTBA TeJ, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyalud MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBISBIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX
IaroB ¢ omopoi Ha |-2 HU3y4EeHHBIX CBOMCTBA (PU3MUYECKHUX SIBIICHUH,
(bu3nYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemiaTh pacuéTHhIC 3a/1a4l B 1—2 NEHCTBUS, UCTHOJB3Ys 3aKOHBI U (HOPMYIIBI,
CBsI3bIBAIOIIME (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHaJIM3a YCIIOBUS 3aJauu
3alliChIBaTh KPaTKOE YCJIOBHE, MOJCTAaBIATh (U3NYECKUE BEINYUHBI B
dbopMynbl ¥ MPOBOAUTH PAcu€Thl, HAXOAUTh CIIPABOYHBIC JIaHHBIE,
HEOOXOoAMMBbIE  JUIsl  peuleHus  3ajJady, OLEHUBATh  PEATMCTHUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

e pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIMTH MIPU MOMOILIU (PU3HUECKUX
METO/IOB, B  ONHMCAaHUM  HUCCJIECAOBAHMS  BBIACIATH  MPOBEpPSIEMOE
IPENOoJIOKEHNE (TUIOTE3Y), Pa3IuyaTh U MHTEPIPETUPOBATH MOJYyYEHHBIN
pe3ysibTaT, HaxXOAWTh OMIMOKM B XOJE OIbITAa, JE€NaTh BBIBOABI IO €ro
pe3ynbTaram;

e IPOBOJIUTH OMBITHl MO HAOMIONEHUIO (U3UYECKUX SBICHUN WM (PU3NYECKUX
CBOMCTB Ten: (OpMyJIHMPOBATh IMPOBEPAEMbIC MPEANOIOKEHUS, COOUpPATh
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YCTaHOBKY M3 TPEUIOKEHHOTO O00OpYy/IOBaHUS, 3alKCHIBATh XOJ OMbITa U
(bopMyIMpOBaTH BHIBO/IBI,

e BBITIOJIHATH MPSIMbIE U3MEPEHHUS PACCTOSHUS, BPEMEHHU, MacChl Teja, 00béMa,
CWIbl W TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX M IHU(PPOBBIX
npuOOpOB, 3amUChIBaTh IOKa3aHUA MPUOOPOB C YYETOM  3aJlaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

e IPOBOJIUTH HCCIIEIOBAHUE 3aBUCHUMOCTU OJHOW (PU3NYECKOW BEIMYMHBI OT
JIpYyrod C UCHOJB30BaHUEM TMPAMBIX U3MEPEHHH (3aBUCHMOCTH MYyTH
pPaBHOMEPHO JBMKYIIETOCS Tella OT BPEMEHHU ABMXKCHHUS TeNa, CUIJIbI TPEHUS
CKOJIbKEHHUS OT Beca Tella, KauecTBa OOpabOTKH MOBEPXHOCTEH Ten U
HE3aBHCUMOCTH CHJIbI TPEHHsI OT IUIOIIATX CONPUKOCHOBEHHUS TEJ, CHUJIBI
YIOPYTOCTH OT YJIMHEHUS TPY>KUHBI, BBITAIKUBAIONIEH CHJIBI OT 00BEMa
NOTPYKEHHON YacCTH Tela M OT TUIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU Tejla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEN0, YCIOBUU
IUTAaBaHMSI TEJ, YCJIOBUW paBHOBECUS phlyara M OJIOKOB), y4yaCTBOBaTh B
IUTAHUPOBAHUU Y4EOHOIO HCCIIeI0BaHusl, COOUpaTh YCTAHOBKY U BBIIIOJIHATH
U3MEpEHUs, Clleysd MpEeAJIOKEHHOMY IUIaHy, (PUKCUPOBATh pe3yJbTaThl
MOJyYEHHOW 3aBUCUMOCTU (PU3MUECKHX BEIMYHUH B BUJAE MNPEAJIOKEHHBIX
TaOJIUI ¥ TpaUKOB, €1aTh BEIBOJIBI 110 PE3yIbTaTaM HUCCIIEI0BaHUS;

e IPOBOJIUTH KOCBEHHBbIE M3MEPEHUs (PU3NYECKUX BEIMYMH (IJIOTHOCTH
BEIIECTBA KUAKOCTU M TBEPIOTO TeNa, CHJIa TPEHUSI CKOJIbKEHUS, TaBlICHUE
BO3/lyXa, BBHITAIKUBAIONIAS CHJIA, JCUCTBYIOIIas Ha TMOTPYyKEHHOE B
KUIKOCTh T€J0, KOAP(UIIMEHT MOJE3HOr0 AEUCTBUS MPOCTHIX MEXAHU3MOB),
clieqys TPEANOKEHHOW WHCTPYKIMH: TP  BBITOJHEHUU H3MEPEHUN
cOOMpPAaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIATH 3HAYCHHE MCKOMOU
BEJIMYMHBI,

e COONIO/IaTh TpaBUJIa TEXHUKU OE30MacHOCTU MpHU padoTe C J1abOpaTOPHBIM
00opy10BaHUEM;

e YKa3bIBaTh MPUHLUIIBI TEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, ITUHAMOMETpP, COOOMIAIOIIMECS COCYAbl, OapoMeTp, phblyar,
MOJIBWKHBIA U HEMOABMKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;

e XapaKTepHU30BaTh NMPUHIUIBI ACUCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpOMl Ha HMX omnucaHusg (B TOM YHCIE: MOJUIMITHUKH,
YCTPOMCTBO BOJOMPOBOJIA, THIPABIMUECKUN MPECC, MAHOMETP, BHICOTOMED,
MOPITHEBOW HACOC, apEOMET)), HCTIONB3Yys 3HAHUS O CBOMCTBaX (U3MUECKUX
SIBIICHUH ¥ HEOOX0IMMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

e IPUBOIUTH MPUMEPHI (HAXOAUTh MH(MOPMAIUIO O MPUMEPaxX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl  (PU3MYECKUX 3HAHUW B TIOBCEAHEBHOM >KHU3HM ISt
obecrieueHus: 0€30MaCHOCTH MPU OOpaIEHUU C TPUOOPAMH U TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

e OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(pOpManuu B IHTepHETE B COOTBETCTBUH
C 3aJJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUM U MyTEM
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CpPaBHEHUSI PaA3IMYHBIX HCTOYHUKOB BBIICIATh HWH(MOpMaIMioo, KoTopas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

e UCIIOJIB30BaTh TMPHU BBHINOJHEHUH YYEOHBIX 3aJlaHU HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY (DU3NYECKOTO COAEpN aHUs, CIPABOUYHBIE MaTEpHAIIbI, PECYpPChI
cetu MHTepHer, BHageTb NOpuEMaMH  KOHCIIEKTUPOBAaHHS  TEKCTAa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KpAaTKUE MUCHMEHHbIE U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HWCTOYHHMKOB HWH(pOpMAIMK (PU3MUECKOTO COACPKAHUS, B TOM
YHUCJIe MyOJIMYHO JeNIaTh KPATKHE COOOIIEHUS O Pe3ysIbTaTax MPOCKTOB HIIN
y4€OHBIX HUCCJIEAOBAaHUN, MPU 3TOM TPAMOTHO HCIOIb30BaTh H3YYEHHBII
NOHATUMHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH BBICTYIUICHHE
MPE3CHTAIUEN;

eI[PM BBIMOJHEHUH YUYE€OHBIX TMPOEKTOB U HCCIEIOBAHUI pacIpeaeisaTh
00s3aHHOCTH B TPYyINIlE€ B COOTBETCTBUU C TIIOCTABJICHHBIMHU 3a/ladyaMH,
CIEIUTh 3a BBINOJHEHWEM IUUIaHA [JICWCTBUM, aJICKBATHO OILICHUBATH
COOCTBEHHBIH  BKJAJ B  JIEATEIBHOCTh  TPYMIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonmy oOydenust B 8 kiacce mpeJIMeTHbIE pe3yibTaThl HA 6a30BOM ypOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e HCIIOJIb30BaTh TOHSTHSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIC COCTOSAHUS BEIIECTBA, KPUCTALNIMUYECKUE U
aMmopdHbIe Tejla, HACHIIIIEHHBIH U HEHACHIIICHHBIN Map, BJIaKHOCTh BO3/1yXa,
TeMrepaTrypa, BHYTPEHHsISI SHEPrusi, TEIJIOBOM ABUTATENb, AJIEMEHTAPHBIN
AIEKTPUYECKUN 3apsil, SJIEKTPUUYECKOE TOJIE, MMPOBOJHUKA U AUBJIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

e pa3nuuaTh SBJCHUA (TEIJIOBOE pacHIMpeHUE W CXaTue, Teronepeaaya,
TEIUIOBOE PABHOBECHE, CMAuyMBaHUE, KANWUISIPHBIC SIBJICHUSA, HCHapeHUE,
KOHJICHCAIlUs, IUIABICHUE, KpHUCTauh3auus (OTBEpAECBAaHUE), KHUIICHUE,
Teronepeaaya (TermIonpoOBOJHOCTb, KOHBEKIUS, U3TYUYEHHE ), IICKTPU3ALIHS
T€JI, B3AaUMOJICVCTBUE 3apsI0B, JNEHUCTBUS JJIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aWMOJICUCTBUE MAarHWTOB, JAEHCTBHE MAarHUTHOTO TOJISI HA
MPOBOJAHUK C TOKOM, BJEKTPOMATrHUTHAS WHAYKUHS) IO OMUCAHHUID HUX
XapaKTepHbIX CBOMCTB U HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
bu3nuecKoe SBICHHUE;

e PaCIlO3HABAThH MPOSIBIICHUE U3YYCHHBIX (PU3MUECKUX SBJICHUN B OKPYKalOIIEM
MUpe, B TOM uuciie (U3UYECKHE SBJICHUS B MPHUPOJIC: IMOBEPXHOCTHOE
HATSDKCHUE M KaMWUISIPHBIE SIBJICHUSI B MPUPOJE, KPUCTAUIBI B MPHUPOJE,
uznydyenre CoJiHIA, 3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE
poChl, TyMaHa, WHesl, CHera, DJJIEKTpUYECKHUE SBIIEHUS B aTmocdepe,
AJIEKTPUYECTBO JKUBBIX OPTraHW3MOB, MAarHUTHOE TIOJIe 3eMiu, Ipeud
MOJIKOCOB, POJIb MArHUTHOTO MOJISL JIJIs KU3HU HA 3emiie, MOJSPHOE CUSHHUE,
Ipy 3TOM TIEPEBOJUTH MPAKTUYECKYIO 3aJadyy B Y4YEOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3NIECKUX SBIICHUN;
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e OTIMCHIBATh M3YYCHHBIC CBOWCTBA TeN M (PU3UYECKHUE SBIICHUS, HCIIONb3YA
(¢u3nyeckue BETUYMHBI (TeMIiepaTypa, BHYTPEHHSISI DHEPIHs, KOJIUYECTBO
TEIUIOTHI, y/I€TIbHAs TEIUIOEMKOCTh BEIIECTBA, y/€IbHAas TEIIOTA IJIABJICHMUS,
yleabHas TeIoTa napooOpa3oBaHus, y/ieidbHas TEIUIOTa CrOpaHUs TOILIUBA,
KOA(Q(UIUEHT NOJE3HOTO AEUCTBUS TEIJIOBOW MAIIMHBI, OTHOCUTENbHAS
BJIQXKHOCTb BO3J/lyXa, JJIEKTPUUYECKUN 3aps], cuja TOKa, AJIEKTPUUYECKOE
HaNpsDKEHUE, CONPOTHUBIIEHHWE TPOBOJHUKA, YIECJIBHOE CONPOTUBIICHHE
BEILECTBA, padOTa M MOUIHOCTb JJIEKTPUYECKOrO0 TOKA), IMPU OINUCAHUU
NPaBWJIBHO TPAKTOBaThb (PU3UYECKHI CMBICI UCHOJIb3YEMbIX BEIWYHH,
00O3HAYEHUSA M EAUHUILBI (PU3MYECKUX BEIWYHH, HAXOAUTh (QOPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3MYECKYI0 BEIWYUHY C JPYTMMH BEIWYHMHAMH,
CTPOUTH rpaUKN H3yUYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYMH;

* XapaKTEpHU30BaTh CBOMCTBA Tel, (PU3UUECKUE ABJICHUS U IPOLECCHI, UCIIOIb3YS
OCHOBHBIE TOJOXEHUS MOJIEKYISIPHO-KUHETUUYECKOH TEOpUU CTPOEHUs
BEUIECTBA, NPUHLUI CYNEpPIO3ULUU TMoJIed (Ha KaueCTBEHHOM YpPOBHE),
3aKOH COXpaHEeHus 3apsana, 3akoH Oma ajis ydacTka 1enu, 3akoH Jlxoymns—
JleHua, 3aKOH COXpaHEHHUS DSHEPruu, IMpPU OSTOM J1aBaTb CIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3allUCHIBAaTh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;

 OOBSACHATH PU3NYECKUE TPOLIECCH U CBOMCTBA TE€J, B TOM YUCJIE U B KOHTEKCTE
CUTyallull MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH MPUUYUHHO-
CIIE/ICTBEHHbIE CBS3U, CTPOUTh OOBACHEHHE W3 1—2 JIOTMYECKHX IIaroB ¢
onopoil Ha 1—2 W3Yy4YEHHBIX CBOMCTBAa (PU3UYECKHUX SIBICHUH, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

e pelIaTh pacu€THbIE 3aJaud B 2—3 AEHCTBUS, UCMOJIb3YS 3aKOHBI U (DOPMYIIBI,
CBsA3bIBaIOLIME (PU3MUECKUE BEIUYMHBI: HA OCHOBE aHaIM3a YCIOBHUS 3a/1a4u
3alChIBaTh KPATKOE YCJIOBUE, BBISIBIATH HEAOCTATOK JAHHBIX ISl PEIICHUS
3a/lauu, BBIOMpaATh 3aKOHBI U (OPMYJIbI, HEOOXOAMMBIC ISl €€ pelieHus,
OPOBOAUTH PACUYETHl M CpPaBHUBATh IOJYYEHHOE 3HAUYEHUE (PU3NYECKOU
BEJIMUMHBI C U3BECTHBIMU JIaHHBIMU;

e pacro3HaBaTh NMPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU NOMOIIM (HUZHYECKUX
METOJIOB, HCIIOJIb3Yysl OINUCAaHUE WCCIEAOBAaHUSA, BBIICIATH IPOBEpsieMOe
OPEINOoIOKEHNEe,  OLEHUBAaTh  MPABUJIBHOCTh  TOpSAKAa  MPOBEACHHUSA
UCCIJIETOBaHMsI, 1E1aTh BHIBOJIBI;

e IPOBOJIUTH OMBITHl TIO HAOMIOAECHUIO (U3NUYECKUX SIBICHUN WM (QU3HUYECKUX
CBOMCTB TeJ (KanWJUISpHBIE SIBJICHMS], 3aBUCUMOCTD JaBJICHUS BO3/lyXa OT €ro
0o0BbEMa, TeMIepaTypbl, CKOPOCTH Mpoliecca OCTHIBAHUS M HarpeBaHUs MpPH
U3JTy4eHUH OT 1[BETa M3JIydaromieil (orIouarlieii) moBepXHOCTH, CKOPOCTh
UCHApEHUsl BOJBI OT TEMIEPATYPHI KUAKOCTU U IJIOLAAN €€ MOBEPXHOCTH,
NIEKTpU3alus Tel U B3aUMOJEWCTBHE  DJIEKTPUUECKUX  3aps/oB,
B3aMMOJICHCTBHE MOCTOSHHBIX MarHUTOB, BU3yajdu3allds MarHUTHBIX TOJIEH
MOCTOSTHHBIX MarHUTOB, I€UCTBUS MarHUTHOTO TOJIA Ha MMPOBOJHHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBA ANEKTPOABUTATENS IOCTOSSHHOTO TOKA):
dbopMynupoBaTh MpPOBEPsiEMbIE MPEANONOKEHHs, COOUPATh YCTAHOBKY U3
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IpEI0AKEHHOTO 000pYA0BaHuUs, OMUCHIBATh XOJ OMbITa U (OPMYyIUPOBATDH
BBIBOJIBL;

e BBITIOJIHATHh TPSIMbIE U3MEPEHUS TEMIIEpaTyphbl, OTHOCUTEIHLHOM BIAXKHOCTU
BO3/lyXa, CHJIbl TOKA, HAIpPSHKEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M AATYUKOB (DU3MYECKUX BEIMYMH, CPABHUBATh PE3YJIbTATHI
HU3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

e IPOBOJIUTH HCCIIEIOBAHUE 3aBUCHUMOCTU OJHOW (PU3NYECKOW BEIMYMHBI OT
OpPYyroi ¢  HCHOJIb30BAHMEM  MPSAMBIX  U3MEPEHHUHA  (3aBUCHUMOCTH
CONPOTHUBJIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IJIOMAAN NONEPEYHOr0 CEUEHHS
U YAEIBHOIO CONPOTHBJIEHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, HIYLIETO
yepe3 IMPOBOJHUK, OT HaNpsHKEHUS Ha MPOBOJHHUKE, HCCIEIOBAHUE
MOCJIEIOBATENBHOTO M NApaJJIEbHOIO  COCIMHEHHA  MPOBOJAHHUKOB):
IJIAaHUPOBATH UCCIIEIOBAHUE, COOMPATh YCTAHOBKY U BBINOJHATH U3MEPEHUS,
clieys NpeJIOKEHHOMY IUIaHy, (PUKCHUpPOBATh pPE3yJbTaThl MOJYyYEHHOU
3aBUCHUMOCTHU B BUJE TaOJMIl U rpauKOB, A€JIaTh BBIBOJBI [0 pe3yibTaTaM
UCCJIEI0BAHNS;

e IPOBOJIUTHh KOCBEHHBbIE M3MEpEeHMs] (U3MUECKUX BEJIWYMH  (yJeibHas
TEIUIOEMKOCTh BEILECTBA, CONPOTHUBIEHUE TPOBOJAHMKA, pA0OTa U MOILHOCTb
IIEKTPUYECKOTO TOKA): IUIAaHUPOBATH U3MEpEeHHUs, cobupatb
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MpPENOKEHHOW HWHCTPYKLUHU, U
BBIUHCIISTH 3HAYCHNE BEJIMYMHBI,

e COONIO/IaTh MpaBUjia TEXHUKU O€30MacHOCTH MpU padoTe C J1abOopaTOpPHBIM
000opy10BaHUEM;

e XapaKTepHU30BaTh MPUHIIUIBI ACHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUIECKUX
YCTPOMCTB C OMOPOM Ha WX ONUCaHUS (B TOM YHUCIE: CUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIEpMETp, BOJBTMETDP, CUETUUK
IIEKTPUYECKOU DHEPIUH, AIIEKTPOOCBETUTEIILHBIE npudopHI,
HarpeBaTelIbHbIC AIIEKTPONPUOOPHI (mpuMepsI), ANEKTPUYECKUE
IpEeIOXPaHUTEH, JJICKTPOMArHuT, 3JIEKTPOJBUTATENh MOCTOSHHOIO TOKa),
UCIIONIB3YSl 3HAHUS O CBOMCTBaX (PU3MUECKHX SIBICHUM M HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

e PacIo3HaBaTh MPOCTHIE TEXHUUECKHUE YCTPOMCTBA U U3MEPHUTEIbHBIE IPUOOPHI
[0 CXeMaM M CXEMaTHUYHbIM PUCYHKaM (KHIKOCTHBIH TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHEIO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTABISATh CXEMbI JIEKTPUUYECKUX IIeTeil ¢ MOCieI0BaTEeIbHbIM U
napajuieIbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAYEHUS
DJIEMEHTOB JJIEKTPUUYECKUX LEIIEH;

e IPUBOIUTH MPUMEPHI (HAXOAUTh MH(MOPMAIUIO O MPUMEPaxX) MPaAKTUYECKOTO
UCIIOJIb30BaHUsl  (DU3MYECKUX 3HAHUW B TIOBCEAHEBHOM >KHU3HM ISt
obecnieueHns: 0€30MaCHOCTH IIPU OOpaIEHUH C MPUOOpaMHU U TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;
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e OCYIIECTBIISITH MOUCK HHPOpMAIK (HrU3nUecKoro coaepxanus B MutepHere,
Ha OCHOBE MMEIOIIMXCS 3HAHUW M MYTEM CpPaBHEHHUS JOINOJIHUTEIbHBIX
UCTOYHUKOB BBLACIATh MH(OPMALIMIO, KOTOPAs SIBISETCS HMPOTUBOPEUMBON
WA MOKET OBITh HEIOCTOBEPHOM;

e UCIIOJIb30BaTh NPH BBIIIOJHEHUU YYEOHBIX 33JaHUN HAyYHO-TIOMYJIPHYIO
JAUTEpaTypy (PU3MUECKOro COJEpKaHus, CIPaBOYHBIE MaTEpUAIIbl, PECYPCHI
cetu UHTepHer, BnageTy NOpuéMaMU  KOHCIIEKTHMPOBAHHUS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIE U KpaTKHE YCTHBIE COOOIICHHUS,
0000mass wuHpOpMAIMI0O W3 HECKOJBKUX HCTOYHHKOB (HU3UUECKOTO
COJIep>KaHMsl, B TOM YHCJIe MTyOJIMYHO MPEACTABIATh Pe3yJIbTaThl MPOEKTHON
WIM UCCJIEI0BATENBCKON IESTEIbHOCTH, TP 3TOM I'PaMOTHO HCIOJIb30BaTh
U3YYEHHBIM TOHATUHHBIA anmapar Kypca (U3MKH, CONPOBOXKIATh
BBICTYIICHUE ITPE3EHTALNEH;

eIIpU BBIIIOJIHEHUU YYEOHBIX TPOCKTOB U HCCIEIOBAaHUM (U3NYECKUX
IPOLECCOB pacIpenesaTh OOA3aHHOCTH B TpPyNIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 33Jla4aMU, CJIEIUTh 32 BBIIOJHEHUEM IUIaHA JEUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIH BKJIaJ B
JEeSATEIbHOCTh TPYIIbl, BbICTpaBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE,
IPOSIBIISS TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K xonny oOydenust B 9 kiaacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e UCITOJI30BATh MOHATHUS: CUCTEMA OTCUYETA, MAaTEpUAJIbHAS TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHUYECKOro JBWXEHUdA, naedopmanusa (ympyras,
IJIacTUYEcKas), TPeHHE, HUEHTPOCTPEMUTENBHOE YCKOPEHHUE, HEBECOMOCTh U
Neperpy3ku, LUEHTP TIKECTH, aOCOJIIOTHO TBEPAOE TENO, LEHTP TAKECTH
TBEPAOrO Tejla, pPaBHOBECUE, MEXAaHUYECKHE KOJeOaHHWs W BOJIHBI, 3BYK,
uHOpa3ByK W YyIbTPa3ByK, DJEKTPOMATHUTHBIC  BOJIHBI,  IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTh, CIIEKTPHI
UCIyCKaHMsI U TOTJIOLIEHUs, anb(a, OeTa- U raMMa-u3aydyeHHs, U30TOIIbI,
AJlepHasl JHEPreTUKA;

e pa3nuyaTh SABJICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEINHOE
JIBUKEHHE, DPABHOYCKOPEHHOE MpPSIMOJUHEIHOE JABHXKEHHE, CBOOOJIHOE
najieHue TeJl, PAaBHOMEPHOE JBIKEHUE IO OKPYXHOCTH, B3aUMOJCHCTBUE
TeJl, PEaKTUBHOE JBWXEHHUE, KoJieOaTelbHOE ABWIKEHHE (3aTyXarolmue u
BBIHY)KJICHHbIE KOJI€OaHMs), PE30HAHC, BOJHOBOE ABUKEHUE, OTPAKEHUE
3ByKa, MPSAMOJMHEHMHOE pACIPOCTPAHCHHUE, OTPAXKEHUE M MPEIOMIICHUE
CBETa, IIOJJHOE BHYTPEHHEE OTPA)KEHUE CBETA, PA3JIOKEHUE OENoro CBeTa B
CHEKTP M CIOXKEHHE CHEKTPAJIbHBIX 1IBETOB, TUCIEPCUS CBETA, ECTECTBEHHAs
PaMOaKTUBHOCTb, BO3HMKHOBEHUE JIMHEHYATOrO CIEKTpa H3IY4YEHUs) IO
ONMCAHUIKD MX  XapaKTepHbIX CBOWCTB M Ha OCHOBE  OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUYECKOE SBICHHE;
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e PacIo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUECKUX SIBJICHHUM B OKPYKAIOIIEM
mupe (B TOM uucie (PU3NUECKUE SIBICHUS B MPUPOJE: NPUIUBBI U OTIUBBL,
nBrkeHue IiaHeT CONHEYHOM CUCTEMBI, PEaKTUBHOE ABM)KEHHUE JKUBBIX
OpPraHM3MOB,  BOCHPHMSITHE  3BYKOB  JKMBOTHBIMHM,  3€MIIETPSICEHHE,
CeliCMMUYECKHE BOJHBI, I[yHAMH, 3XO, LIBETA TE€J, ONTUYECKHE SIBICHUS B
npupojsie, OMOJOrMYecKoe JAEWCTBHE BHJIUMOIO, YIbTPauOIETOBOTO H
PEHTTEHOBCKOTO  M3JIYy4YEHMH, €CTECTBEHHBIM  PAaJMOAKTUBHBIA  (hoH,
KOCMHUYECKHE Jy4YHd, PaJAMOAKTUBHOE M3IIyY€HHE NPHUPOJIHBIX MHUHEPAJOB,
JCICTBUE PATUOAKTHUBHBIX W3IIyY€HUWH Ha OPraHU3M YEJOBEKa), MPU STOM
NEPEeBOAUTH MPAKTHUECKYIO 33/auy B y4eOHYIO, BBIIETSATH CYIIECTBEHHBIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUII;

ONKCHIBaTh W3YYCHHBIE CBOWCTBA TEN M (PU3UYECKHUE SBICHUS, HCIIONb3YS
¢usznyeckne BeIMYMHBI (CpelHAS M MIHOBEHHAas CKOPOCTh Tela MpHU
HEPaBHOMEPHOM JIBI)KEHUHM, YCKOPEHHE, IMepeMElIeHue, IyTh, YIJIOBas
CKOpOCTb, CHJAa TpPEHMs, Cujia YOPYrOCTH, CHJa TSKECTH, YCKOPEHUE
CBOOOJIHOTO TaJeHHUs, BeC Tejla, UMIYJIbC Tela, WMILYJIbC CHJIBL,
MeXaHu4yeckas paboTa M MOIIHOCTb, IIOTEHLUANbHAs »JHEPIrHUs Tena,
HOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTEHLHUAIbHAs SHEPTUSA CXKATOU
IpYXUHbBI, KHHETUYECKasi SJHEPIUsl, TMOJHAs MEXaHU4eCcKasi SHEpPIHsl, epUoO
U 4YacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOpPOCTh CBETa, TMOKa3aTeab MPEJIOMJIEHUS Cpeibl), OpPU OMHCAHHUU
NPAaBWJIBHO TPAKTOBaTh (PU3WYECKUN CMBICT HCIONb3YyEeMbIX BEIUYHH,
0003HAaYeHUsT W €IUHMIBl (U3MYECKUX BEIWYUH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMHU BEIUYHMHAMH,
CTPOUTH rpapuKN H3yUYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEINYNH;

e XapaKTepHU30BaTh CBOMCTBA Tell, (PU3UUECKHUE SABJICHUS U POLECCHI, UCTIOIb3YS
3aKOH COXPAaHEHHUS HHEPrHH, 3aKOH BCEMHUPHOIO TATOTEHHs, MPUHLIMII
CYIEPHO3ULIMU CUJI, TPUHIUI OTHOCUTEIbHOCTH ["anuies, 3akoHsl HploToHa,
3aKOH COXpPaHEHHUS HMITYJIbCA, 3aKOHBI OTPAXECHHsI U MPEIOMIICHHUSI CBETa,
3aKOHbl COXpaHEHHs 3apsSAOBOIO M MAacCOBOIO YHCEI TMpH  SAEPHBIX
peakiusix, NpUd OSTOM JlaBaTh CJOBECHYIO (POPMYJIMPOBKY 3aKOHA H
3allMChIBaTh €70 MaTEMaTHUECKOE BBIPAKEHUE;

 OOBSCHATH PU3NYECKUE TTPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH MPUUYUHHO-
CJIE/ICTBEHHbIE CBS3U, CTPOUTH OOBSCHEHHE W3 2—3 JIOTMYECKHX IIaroB ¢
Onopoil Ha 2—3 W3YYEHHBIX CBOMCTBAa (PU3NYECKHUX SIBJICHUH, (PU3NUECKUX
3aKOHOB WJIN 3aKOHOMEPHOCTEH;

e pelIaTh pacy€THbIE 3a/a4yM (OMMPAIOLIUECS HAa CUCTEMY U3 2—3 ypaBHEHMM),
UCIOJIB3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOLINE (PU3MUECKHUE BEJIIMYUHBI: HA
OCHOBE aHaliM3a yCIOBHS 33/Jaud 3alUChIBAaTh KPATKOE YCIOBUE, BBISBIATH
HEJOCTAIONINe WX M30BITOYHBIC JaHHBbIC, BHIOMPATh 3aKOHBI M (HOPMYIIBI,
HEOOXOJUMbIE ISl  PELEHHs, NPOBOAUTH pacuéThl M  OILICHUBATH
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYCHHS (PU3NUECKON BETUUHHBI;
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e Pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PELIUTh MPHU NOMOIIHN (HU3HYECKUX
METOJ/IOB, HCIIOJb3ysl OIMUCAHWE WCCIEAOBaHUS, BBIACIATH MPOBEPIEMOE
NPEANoJOKEeHUe,  OIEHUBATh  MPaBUJIBHOCTh  MOPSAAKA  MPOBEACHUS
UCCJIEIOBAHMSI,  JIelaTb  BBIBOJABI,  HMHTEPIPETUPOBATH  PE3YJILTATHI
HAOJIOICHUI U OTBITOB;

e IPOBOJIUTH OMBITHI 1O HAOJIOACHUIO (PU3MUECKUX SIBICHUNA WM (PU3MYECKHUX
CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HplOTOHaA, 3aKoHA COXpaHEHUSs
SHEpPrUM, 3aBHCUMOCTh IMEpHoJa KoJeOaHWW MNPYKUHHOTO MAasTHHUKA OT
Macchl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT aMILTUTYIbI
MaJlbIX KOJeOaHuM, MPSMOJUHEMHOE PACIPOCTPAHECHUE CBETA, PA3JIOKECHHE
0enoro cBeTa B CIEKTP, U3YUYCHUE CBOMCTB M300paKeHUS B TUIOCKOM 3€pKajie
U CBOWMCTB H300pakeHHWs MpeaMeTa B COOMparollel JHH3€, HAaOII0JeHue
CIUIOIIHBIX U JTMHEHUATHIX CIIEKTPOB U3IIyUYEHHs): CAMOCTOSTEIbHO COOMPATh
YCTaHOBKY M3 U30BITOYHOTO Habopa 000pYyI0BAHHUS, OITUCHIBAThH XOJ OIbITA U
€ro pe3yJIbTaThl, POPMYIUPOBATH BHIBOJIBL;

e IPOBOJIUTH TPU HEOOXOAUMOCTH CEpPUI0 NPSAMBIX H3MEPEHUH, ompenenss
CpeqHee 3HayeHHe u3MepseMol BenuuuHbl  ((POKyCHOE paccTosiHHE
coOuparoiei  JIMH3bI), OOOCHOBBIBATH BBIOOp crHocoba HU3MEpEHUs
(M3MepUTENBHOTO MPUOOpa);

e IPOBOJIUTh  HCCJENOBAaHUE  3aBUCUMOCTEH  (PU3MYECKMX  BEJIUYMH C
WCITOJIb30BAaHUEM TIPSMBIX U3MEPEHUN (3aBUCHMOCTH ITyTH OT BPEMEHU TPH
PAaBHOYCKOPEHHOM  JIBOKEHUMM 0€3 HayaJbHOW CKOPOCTH, IMEpuoja
KoJIe0aHUI MaTeMaTHYeCKOTO MasiTHUKA OT JJWHBI HUTH, 3aBUCUMOCTH yTJia
OTPaKEHHSI CBETA OT YIJIa MaJCHHUs U yria MPeJOMJICHUS OT yrja MaJcHus):
IUTAHUPOBATh  WCCIIEIOBAaHUE, CaMOCTOSTENIbHO COOHMpaTh  YCTaHOBKY,
¢buKCHpOBaTh PE3yNbTAaThl MOTYYECHHONW 3aBUCUMOCTH (DU3MUECKUX BEITMYMH
B BUJIC TAOJIMII U TPAPUKOB, JAEJIaTh BHIBOJBI 10 pe3yJbTaTaM UCCIIEIOBAHMUS;

e IPOBOJIUTH KOCBEHHBIC U3MEPEHHS (DM3UUECKUX BEIMUUH (CPEIHSISI CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM ABM)KEHHUHU, YCKOPEHHE CBOOOHOTO
najeHusi, KECTKOCTh NPYXKHUHBI, KOIPPUIIMEHT TPEHUS CKOJIBKCHUS,
MEXaHHUYeCKass paboTa W MOIIHOCTh, YacTOTa W TIEPUOJa KoJieOaHMit
MaTeMaTUYeCKOr0 W  TPYKWHHOTO  MAasTHUKOB, OINTHYECKas  CUJia
coOuparoiel JIMH3bI, PAIUOAKTUBHBIA (DOH): IUIAHUPOBATH W3IMEPEHHUS,
cOOMpPATh IKCTIIEPUMEHTAILHYIO YCTAHOBKY U BBITIOJHITH U3MEPEHHUS, CICAYS
NPEIIOKCHHOW ~ WHCTPYKIIMH, BBIYUCIATH  3HAYCHUE  BEIWMYHMHBI U
aHAJIM3UPOBATh MOJYYCHHBIE PE3YNIbTAThI C YUYETOM 33JaHHOW MOTPEIIHOCTH
U3MEpPECHUN;

e COONIO/IaTh MpaBUjia TEXHUKU O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
00opy10BaHUEM;

e pa3IMyaTh OCHOBHBIE TMPHU3HAKA HM3YyYEHHBIX (PUIUYECKHX  MOJEICH:
MaTepuagbHas TOYKa, aOCOTIOTHO TBEPJOE TENO, TOUCYHBI UCTOUYHUK CBETA,
Jqy4, TOHKas JIMH3a, IUTAHETapHas MOJeidb aToMa, HYKJIOHHas MOJEb
aTOMHOTO sIJIpa;
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 XapaKTEpU30BaTh NPHUHLIMIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha WX ONMUCAHUA (B TOM YHCIE: CIOUAOMETp, JATUUKHU
MOJIOKEHUS, PACCTOSIHUSA W YCKOPEHHUsS, pakeTa, HXOJOT, OYKH, MEPHUCKOII,
doToamnmapar, ONTHYECKHUE CBETOBObI, CIEKTPOCKOI, TO3UMETpP, Kamepa
Bunbcona), HCMonb3yss 3HAHHMS O CBOMCTBaX (PU3MYECKUX SIBICHUU U
Heo0xoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

e UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIC PUCYHKHM M3YyUYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX NPUOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB MPHU
pElIeHUH y4eOHO-TIPAKTUYECKUX 3a]a4, ONTUYECKHE CXEMBI JJIsl TOCTPOEHUS
M300pKEHUI B TNIOCKOM 3€pKaJie U COOMpAIoIIeH JTNH3E;

e IPUBOJIUTH MPUMEPHI (HAXOAUTh MH(OPMALUIO O MPUMEPaxX) MPAKTUYECKOIO
UCIIOJIb30BaHUsl  (PU3MYECKUX 3HAHUM B TMOBCEAHEBHOM IKU3HM IS
oOecrieyeHus: 0€30MacCHOCTHU MPU 0OpaAlIEHUH ¢ IPUOOPAMU U TEXHUYECKUMHU
yCTpOMCTBaMH, COXPAHEHUS 3/I0POBbSl U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

e OCYIIECTBIIATH MOUCK MHPOpMaIMK (u3nueckoro coaepxanus B MHrepHere,
CaMOCTOSITENILHO ~ (pOpMYJUpPYsl IOMCKOBBIM  3alpoc, HAXOIUTh NYyTH
ONpEe/iENICHUs] JOCTOBEPHOCTH IOJYyYEHHOM MH(pOpMAUMM Ha OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

e UCTIOJIb30BaTh NPU BBIIIOJHEHUU YYEOHBIX 33JaHUNA HAyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpINaHUs, CIPABOUYHBIE MaTEpHUAIIbl, PECYPChI
cetu UMuTepHer, BiageTh NpUEMaMU  KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE MHCHBMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE
uH(pOpMAIUM M3 HECKOJBKUX HCTOYHMKOB (PU3UUYECKOrO COJAEpKaHU,
nyOJMYHO TPENCTABIATh PE3YNbTAThl MPOEKTHOM WIIM HMCCIE0BATEIbCKON
JESATENPHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIb30BATh U3YyUYECHHBIN MTOHITUWHBINA
anmapaT H3y4aeMoro pasfena (U3MKM M CONPOBOXKAATh BBICTYIUICHUE
nmpe3eHTanued ¢ y4€ToM  OCOOCHHOCTEH  ayJuUTOpUU  CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacoB
Ne HaumenoBanue pa3jiesioB K I JaekTpoHHbIe (HU(pPOBbHIE)
n/nm | W TeM NPorpamMmbl Bcero OHTPOJILHBIC PaKTHieckue o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI

Pa3nes 1. ®usnka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

11 dusmka - HayKa o0 IpUupoze 2 bubmorexa [IOK
' https://m.eds00.ru/7f416194
bu6mmoreka [IOK
12 PHIHYECKAC BETHHMHbI 2 https://m.eds00.ru/7f416194
13 EcTtecTBeHHOHAY4YHBIN 5 bubnnorexa [JOK
' METOJ O3HAHUS https://m.edso00.ru/7f416194
Htoro no pazneny 6

Pa3nes 2. [leppoHaya/ibHbIe CBeICHUSI O CTPOEHHH BellleCTBa

bu6mmoreka [IOK
2.1 Crpoenne Bemectsa 1 https://m.edso0.ru/7f416194
2.2 fsi?&fg;lggfmne YaCTHII 2 bubmorexa [JOK
' https://m.edso0.ru/7f416194
BEIIIECTBA
23 ArperaTHbl€ COCTOSIHUS 5 bubnuoreka [IOK
' BEIIlECTBA https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Pasznen 3. /IBukeHue U B3aUMO/1eiicTBHE TeJl
bu6mmoreka [JOK
31 MexaHnecKoe ABIKCHHE 3 https://m.edsoo.ru/7f416194
39 Wuepmus, macca, 4 bu6mmoreka [JOK
' IUIOTHOCTh https://m.edsoo.ru/7f416194
3.3 Cuna. Bunpl cun 14 1 bu6mmoreka [JOK
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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

Uroro no pazgeny

21

Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB

Hasnenue. Ilepenaya

41 JIaBJICHUS TBEPABIMU 3 bubmuoreka [JOK
' TeJIaMU, )KUJIKOCTIMH U https://m.edsoo.ru/7f416194
razamMu
bubmuorexa [JOK
4.2 HaBieHue K1 aKoCTH 5 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmochepHoe naBneHne 6 https://m.edsoo.ru/7f416194
o | Moo mmoenara | ;| o ok
' 4 https://m.edsoo.ru/7f416194
TEJNO
Htoro no pazneny 21
Pa3nes 5. PaGora n MOIHOCTDH. JHEprus
bu6mmoreka [IOK
5.1 Pabora u MOmHOCTS 3 1 https://m.edso0.ru/7f416194
bu6nmoreka [JOK
5.2 TIpocThie MexaHM3MEI 5 1 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
5.3 Mexanmieckas sneprus 4 1 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO HACOB 68 12

I10 ITPOTPAMME
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KUIACC

HaunMeHoBaHue KosnuecTBo yacoB
Ne A1EIT0B 1 TeM dyeKkTpoHHBbIE (LM (POBbLIE)
wn | P23 Beero KoHnTpoJabHbie IIpakTHYeckue 06PA30BATETBHBIC PECYPCHI
NPOrpaMmsl padoThI padoThI
Pasnen 1. TeruioBble siBjieHUs
11 CrtpoeHnue u cBOMCTBa 7 bu6muoreka [IOK
' BEIL[ECTBA https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
12 Teroble nporeccy! 21 . > https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Paszgen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJICHUS
21 | Smemmeremnm |7 ) buGorerca LIOK
' P . https://m.edsoo.ru/7f4181ce
B3aMMOJICIICTBHE
29 [TocTosHHBIN 20 1 7 bu6anoreka LIOK
' AIEKTPUIECKUN TOK https://m.edsoo.ru/7f4181ce
bu6anoreka LIOK
23 Marmmibie sBaCHHA 6 . 15 https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnuotexa [JOK
' VHTYKIIUS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68 3 145
YACOB I10 TTPOT'PAMME '
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9 KUIACC

HauMeHOBaHuUe KoanuyecTBo 4acoB
Ne A1EIT0B 1 TeM K - dyeKkTpoHHBbIE (LM (POBbLIE)
nm | P Beero OHTPOJIbHBIE pPaKkTHHeCKue oGpa3oBaTebHbIE PeCYPChI
NPOrpaMmsl padoThI padoThI
Pa3nen 1. Mexannuyeckue siBJeHHs
M
1.1 Bf/l);:;?;ee (I:/IK2§0006H 10 1 Brbmuorexa LIOK
' a https://m.edsoo.ru/7f41a4a6
€ro OIHCcaHus
. bubmnoreka IIOK
12 BsaumozeiicTrue Texn 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
13 3aionbt coxpaneHus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
21 MexaHn4deckre 7 3 bu6anoreka LIOK
' KoJieOaHus https://m.edsoo.ru/7f41a4a6
99 MexaHudecKue BOJIHEI. 5 1 3 bu6nuorexa [IOK
' 3BYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pasnen 3. DieKTpOMarHuTHOE NMOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMarHuTHOE
31 oJie 6 2 bu6nuorexa [IOK
' JJEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE ABJIEHUS
4.1 3aKOoHBI 6 5 Bbubnuorexa LIOK

pacinpoCTpaHCHUSA CBCTA

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

492 JIvH3BI 1 onITHYECKHE 6 3 bubnuorexa [JOK
' IPUOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6eoro 3 5 bubnuotexa [JOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paznen 5. KBanTOBBIE SIBJICHUA
)41
51 ngfn}gKiI;I;Z PCIBeTa 4 1 buGnuorexa LIOK
' - https://m.edsoo.ru/7f41a4a6
aTOMOM
59 Ctpoenue aToMHOTO 6 1 bubmuoreka [IOK
' sypa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 slziepHEIe peakimu ! . https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-0000 1AM MOAYJIb
[ToBTOpeHue n
6.1 00001IeHne 9 5 bu6moreka [JOK
' CoJIepXaHus Kypca https://m.edsoo.ru/7f41a4a6
¢bu3uku 3a 7-9 knacc
Hroro 1o pasneny 9
OBILEE KOJIMYECTBO 102 27
YACOB I10 ITPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» dusuka, 7 knacc/ [epeimkun .M., Bano A.U., AkuinonepHoe obmectBo «M3narensctBo «IIpocBeiienne»
» dusuka, 8 kiacc/ [lepeimkud .M., Banos A.U., AkumonepHoe o61miectBo «M3narenbctBo «IIpocBemieHuey
» dusuka, 9 knacc/ [lepeimkua .M., I'ytauk E.M., IBanoB A.W., [letpoBa M.A., AKIIMOHEpHOE OOIIIECTBO
«3narensctBO «IIpocBenienre»

METOINYECKUE MATEPHUAJIBI VIS YUUTEJIA

KoHnTponbHbIe 1 caMocTOsATENbHBIE pabOoThI 10 pu3uke. 7 knace: K yueoOHuky A.B.Ileprinknna «®usnka. 7 kiaacey.
®I'OC (x HOBOMY yueOHUKY) / O.W.I'pomrieBa. — 11-e uza., mepepad. u mon. —M.: U3marenbcTBo «IK3amen», 2020. — 112
c. (Cepus «YueOHO-METOANYECKUN KOMILIEKC) )

KoHTposibHbIE U camocTOsATEIbHBIE Pa0O0ThI MO (pu3uke. § kiacc: kK yueOHuKy A.B.Ileppimkuna «dusuka. 8 kiacey.
®I'OC (x HOBOMY yueOHuKy) / O.1.I'pomrieBa. — 9-¢ u3z., mepepad. u gom. —M.: M3gaTenbcTBo «OK3ameny, 2020. — 128
c. (Cepus «YueOHO-METOANYECKUN KOMILIEKC) )

KoHTposibHbIE U camocTOsATENbHBIE Pa0O0ThI MO (pu3uke. 9 knacc: k yueOHuky A.B.Ileppimkuna «dusuka. 9 knacey.
®I'OC (x HoBomy yuebnuky) / O.U.I'pomieBa. — 7-e u3z., nepepad. u gon. —M.: M3garenscTBO «JK3ameny, 2020. — 159
c. (Cepus «YueOHO-METOAMYECCKUM KOMILIICKC) )

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://fipi.ru/

https://oge.sdamgia.ru/

https://myschool.edu.ru/
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