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IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTABICHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUIl K pe3ylbTaTaM OCBOCHMs Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelbHOI
nporpammsl, npezacraBieHHbx B PI'OC 00O, a takxe ¢ yuéroMm ¢eaepaibHOi padoyeid mporpaMmbl
Bocniutanus u KoHuenmmu npenoaBanus yueOHoro npeamera «Pusnkay.

Copnepxanue mnporpaMmsl 1o (U3MKE HANpaBlieHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYyYalolMXcsd W OpraHu3alMio M3ydeHHs (U3MKM Ha JAEATelNbHOCTHOM ocHOBe. B
nporpaMMe 1o (pu3MKe YYUTHIBAIOTCS BO3MOXHOCTH y4eOHOro MIpeAMeTa B pealu3aluu TpeOOBaHUM
OI'OC OO0 x mIaHUpyeMbIM JTHYHOCTHBIM M METAlpeIMETHBIM pe3ylbTaTaM OOY4YEeHHs, a TaKxKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX IIPEIMETOB Ha YpPOBHE OCHOBHOI'O OOLIEro
oOpa3oBaHus.

[Iporpamma no ¢u3uKe yCTaHABIMBAET pacHpeaesieHne yd4eOHOro MaTepuaia mo rogaMm o0y4eHHs
(mo kyaccam), mpejylaraeT IPUMEPHYIO IOCJIEI0BAaTEIbHOCTh U3YYEHMs] TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPKaHMs U yUETE BO3PACTHBIX OCOOCHHOCTEH 00Yy4aroLINXCsl.

IIporpamma no ¢usuke pa3paboTaHa C I1€JIbI0 OKa3aHHs METOJUYECKOM IMOMOIIM YYUTENO B
Co3JIaHNH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

dusnka SBISETCA CUCTEMOOOPA3YIOIUM [JISi E€CTECTBEHHO-HAYYHBIX YYE€OHBIX IPEIMETOB,
MIOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBJICHHUM, U3y4aeMbIX XUMHEH, ONOJIOTHEH,
acTpoHOMHEH M (u3nyeckol reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAY4YHYI0 KapTUHY MHpa,
IIpelocTaBisieT Hauboliee sICHbIe 00paslibl MIPUMEHEHHS] HAy4YHOr0 METOoJla MO3HAHUS, TO €CTh crocoba
[IOJIy4EHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa 13 rmaBHBIX 337a4 (pu3nyeckoro oOpa3oBaHUs B CTPYKTYpe 0OIIero oopa3oBaHUs COCTOUT B
(OopMHPOBAHUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpeca K HayKe Y 00yJaromuxcs.

W3yuenne ¢u3uku Ha  0a30BOM  YpOBHE  IHpEANoJiaraeT  OBJIAJACHUE  CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO0 TPAaMOTHOCTb!

® HAy4YHO OOBSACHSTH SBJICHMUS,

® OILIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEI0OBaHMS;

® HHTEPNPETUPOBATh JaHHBIE U MCIIOJB30BaTh HAYUYHBIE JIOKA3aTEIbCTBA JJIS MOJIYYEHUS
BBIBOJIOB.

Henu u3yuyenuss puU3MKU HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusi onpezaenieHsl B Konnenuu
npenojaBaHus ydeOHoro mnpeamera «®Pusnka» B 00pazoBaTeNbHBIX oOpraHuzanusax Poccuiickoit
denepanuy, pealu3yoLMX OCHOBHbIE 00IIe00pa3zoBaTelbHble MPOrPaMMBbl, YTBEP)KIEHHON pelleHueM
Komnerun MunuctepctBa npocsenienus Poccuiickoit ®@enepanuu (npotokon ot 3 pexadps 2019 r. Ne
[1K-48BH).

Hean n3yyeHus pu3nKu:

e T[puOOpeTeHHE HHTEepeca W CTPEeMIICHHsS OOydaloIMXcsi K HAaydHOMY HU3YUEHHUIO HPHUPOJIbI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE MPEACTABICHUI O HAYYHOM METO/Ie O3HAHUS U (POPMHPOBAHKE UCCIIEOBATEIBCKOTO
OTHOIIEHHUS K OKPYXXaIOLIUM SIBIICHUSM;

e (opmHupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3YYeHHs] OCHOB CTPOEHUSI MaTepUH
U pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHuE TpPEICTaBICHUNH O POJM (UMKHU A Pa3BUTUS JPYTMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUM;

® pa3BUTHE NPEACTABICHUN O BO3MOXHBIX cepax Oyaymiei nmpopeccuoHaIbHON AeATeNbHOCTH,
CBSI3aHHOU C (PU3MKOM, MOATOTOBKA K JAJIbHEHIIEMY O0yYSHHIO B TOM HaIlpaBJICHUH.
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JlocTikeHne ATUX Iele mporpamMMmbl 1o (hU3WKEe HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS

o0ecrneunBaeTCs peleHueM CIeAYIONUX 3a1aY:

e MpuHOOpPEeTeHHE 3HAHUW O JAMCKPETHOM CTPOCHHMM BEIECTBA, O MEXaHHMYECKHUX, TEIIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e puOOpeTeHHE YMEHHI ONUCHIBAaTh U OOBACHATH (PU3MUECKHE SBICHHSI C HCIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUIA;

® OCBOCHHE METOJIOB PEIICHUsS MPOCTEUINTNX PACYETHBIX 33]1a4 C HCIOJIb30BAHUEM (PU3UUYECKUX
MOJIETIeH, TBOPUECKUX U MPAKTUKO-OPHUCHTUPOBAHHBIX 33]1a4;

e pa3BUTHC yMEHUU HAOIIOIATh MPUPOIHBIC SBJICHHUS W BBHINOTHSATH OMBITHI, JaOOPAaTOPHBIE
paboThI U IKCIIEPUMEHTAITBHBIE UCCIIEAOBAHUS C UCTIOIB30BAaHUEM U3MEPHUTEIHHBIX MPUOOPOB;

e ocBOcHHE TMpUEMOB paboTel ¢ wuHPOpMaIMel (U3NYECKOTO COACPXKAHHS, BKIIOYAS
MH(OPMALIMIO O COBPEMEHHBIX JOCTHXKEHUSAX (U3MKH, aHAIU3 M KPUTUYECKOE OIICHUBAHHE
nHpopManuu;

® 3HAKOMCTBO cO cdepamu TPo(deCCHOHATBHONW NEATEIbHOCTH, CBS3aHHBIMU C (HU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (PU3MUECKON HAYKH.

Ha u3yuenne ¢puszuku (6a30BbIl YPOBEHB) Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHMs OTBOAUTCS

238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hezenm0), B § kiacce — 68 vyacoB (2 yaca B Henen), B 9
KJ1acce — 102 yaca (3 yaca B HEJIENI0).

[Ipemiaraemerii B mporpaMMe 1o (M3HMKE MNEpevyeHb JIa0OPATOPHBIX pPabOT M OMBITOB HOCUT
PEKOMEHIATENbHBIA XapaKTep, YUYUTEIb JeJIaeT BBHIOOp MpOBENEHHs J1a00paTOpHBIX pabOT M OMBITOB C
y4€TOM HHIMBHIYaJIbHBIX OCOOEHHOCTEH oOydJaromuxcs, CIHUCKAa SKCIEPUMEHTAIbHBIX 3aJ[aHUH,
IIpeJyUlaraéMblX B paMKaxX OCHOBHOI'O I'OCY/IapCTBEHHOI0 SK3aMeHa 10 (pu3mke.
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COJEPKAHUE ObYYEHUA
7 KJIACC

Pa3znes 1. ®u3uka u eé poJib B NO3HAHUM OKPYKAOIIEr0 MUPA.

®usuka — Hayka o0 npupoje. ABieHus npupoapl. PU3HYECKHUE SBICHUSA: MEXaHUUYECKUE, TEIIOBBIE,
3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenne ¢pusznueckux BenuunH. Gusnueckue npudopsl. IlorpenrHocts
n3MepeHuil. MexayHapoaHasi CUCTeMa €IMHULL.

Kak ¢usuka u npyrue ecTeCTBEHHBIE HAyKH H3y4yaloT Npupony. EcTecTBeHHO-HaydHBIH METO.
MO3HAHUS: HAOJIOJICHHWE, TOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABI)KCHHE THUIIOTE3, IKCHEPUMEHT I10
MIPOBEPKE THIIOTE3, 0O0BSICHEHHE Ha0M01aeMoro sBieHus. Onucanue GU3NYECKUX SIBICHUN C MTOMOILBIO
MOJIEIIEN.

Jemoncmpayuu.

1. MexaHnyeckue, TEIIOBbIE, JIIEKTPUYECKUE, MATHUTHBIEC, CBETOBBIE SIBIICHUS.
2. ®uznueckue TpudOopsl U MPoLEAypa MPSMBIX U3MEPEHHI aHATOTOBBIM U LIU(PPOBBIM MPHUOOPOM.
Jlabopamopuuvie pabomot u onvimel.
OrnpezenieHre HEHbI ACJICHUS KAl H3MEPUTEIHLHOTO pUOopa.
N3mepenue paccTossHUMN.
N3mepenune o0bEMa )KUAKOCTH M TBEPIOTO Tea.
Ornpezenenue pa3MepoB MaJibIX TeJ.
N3mepenne TemriepaTypbl IpU HOMOIIM )KHJAKOCTHOIO TEPMOMETPA U TATYUKA TEMIIEPATYPHI.
[IpoBenenne wucciaegoBaHMs MO MPOBEPKE THUIOTE3bl: JAIBHOCTh MOJIETA IIApPUKA, IYIIEHHOTO
TOPU30HTANILHO, TEM O0JIbIIIe, YeM OO0JbIe BBICOTA ITYCKa.
Pa3znen 2. [lepBoHayaibHbIe CBEJEHUS 0 CTPOEHUH BeleCTBA.
CrpoeHue BemiecTBa: aTOMbl U MOJEKYJHbI, UX pa3Mmepbl. ONbITHI, JOKa3bIBAIOIINE TUCKPETHOE

S e

CTpOEHHE BEIECTBA.

JIBrokenue yacTull BemecTBa. CBs3b CKOPOCTU JIBIIKEHHS YacTUIl C Temreparypoid. bpoyHoBckoe
nsuxkenue, Auddys3us. BzanmonelicTBre 4acTull BelIecTBa: NMPUTHKEHUE U OTTATKHUBaHUE.

ArperaTtHble COCTOSIHHS BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTATHUECKHX)
Ten. B3auMmocBs3p MeXJIy CBONCTBAaMHM BEIIECTB B pa3HbIX arperaTHbIX COCTOSHUSAX U UX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

emoncmpayuu.

1. HabmroneHne OpOyHOBCKOTO JBHXKEHUS.

2. Hab6monenue nuddysuu.

3. HalGmronenue siBneHuil, 00bACHAIOMUXCS MPUTSHKEHUEM WM OTTAJIKUBAHUEM YacTHUILl BELIECTBA.
Jlabopamopuvie pabomul u onvimel.

1. OuenHka 1uamerpa aToMa METOJIOM PsI0B (C UCTONIb30BaHUEM (poTorpaduii).

2. OnpITHI 10 HAOJIOACHHUIO TEMJIOBOTO PACITUPEHHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHune U B3auMo/ieiicTBue TeJl.

Mexannueckoe ABukeHHE. PaBHOMepHOoe M HepaBHOMepHoe aBmkeHHue. Ckopocts. CpenHss
CKOpPOCTb IPU HEPABHOMEPHOM JIBUKEHUU. PacuéT myTH 1 BpeMeHU JBHKEHUS.

SBnenne wHepuuu. 3aKOH MHEpUMH. B3auMopencTBuEe Tel Kak MPUYMHA WU3MEHEHHUS CKOPOCTH
IOBUOKEHMsT Teln. Macca kak mepa uHepTHocTH Tena. IlmoTHocTe BemecTBa. CBsI3p IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B elMHUIle 00BbEMA BEIIeCTBa.

Cuna kak xapakTepHuCTHKa B3auMoJericTBusA Tel. Cuia ynpyroctu u 3akoH ['yka. 3mepenue cuiibl
C MIOMOIIBI0 JUHAMOMETpa. SIBJIEHHE TATOTEHUs U cuia TsokecTH. CHila TSKECTH Ha APYIMX IUIAHETax.
Bec tena. HeBecomocts. CroxeHHe CHII, HAIIPaBIEHHBIX IO OJHOW mpsMoil. PaBHozaelcTByromas cuil.
Cuna tpenus. TpeHue CKOIbKEHUs U TpeHue Nokos. TpeHue B Ipupojie U TEXHUKE.
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Hemoncmpayuu.
Habmoienne MexaHU4ecKoro IBHKEHUS Tena.
N3mepenne ckopocTu NpsIMOJIMHEMHOTO JIBUYKEHUS.
Habmtoienue siBjeHUs] UHEPIIUH.
Habumoienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU Tell.
CpaBHeHHUE Macc 10 B3aUMOJICHCTBUIO TEIL.
CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOM.
Jlabopamopuusie pabomot u onvimel.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBWKEHHUS (IIapUKa B SKUAKOCTH, MOJEIH
3JEKTPUYECKOTO aBTOMOOMIIS U TaK J1ajiee).
2. OrmpeneneHue cpeHe CKOPOCTH CKOJIBKEHUS OpyCKa MM IapHKa M0 HAKIIOHHOH ITIOCKOCTH.
Omnpenenenye MIOTHOCTU TBEPIOTO TeNa.
4. OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTh pacTsbKeHus (aedopMallvu) MOPYXKHHBI  OT
IIPUJIOKEHHOMN CHUJIBL.
5. OnbIThl, EMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHS CKOJBXKEHHsS OT Beca Tela M
XapakTepa COMPUKACAIOIINXCS TIOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJ, )KUAKOCTEN U ra3oB.

Hasnenue. CrnocoObl yMEHBIICHUST W yBEIMYCHHs JJaBieHus. JlaBieHue rasza. 3aBUCHMOCTH
NaBJeHUsl Ta3a OoT o0béma, Temmeparypsl. llepenaya naBieHus TBEPABIMH TEJIaMH, >KUIKOCTAMHU U
razamu. 3akoH Ilackans. [IHeBMaTnyeckue MamMHbBIL. 3aBUCUMOCTH JABJICHHS >KUIKOCTH OT TITyOWHBI.
I'unpocratuueckuii napanoke. CooOmiaromuecs cocyabl. ['uapaBindeckie MeXaHU3MBI.

Atmocdepa 3emnn u armocdepHoe napienue. [IpuduHbI CylIeCTBOBAHUS BO3AYIIHON O0OJOYKHU
3emmu. Omeir  Toppuuerum. W3mepenue armochepHOro naBieHHS. 3aBHCUMOCTh aTMOC(HEpPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl At uamepeHus: atMochepHoro AaBICHUS.

JleiicTBHE >KUIKOCTH M ra3a Ha MOTPYKEHHOE B HHUX Telo. BeITankuBaromas (apXumeaoBa) cuia.
3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBHUCHUMOCTD JABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBneHUs KUIKOCTHIO U Ta30M.

Coobmatomuecs: Cocypl.

I'mppasinueckwmii mpecc.

[IposiBnenue aecTBus aTMOChEpPHOTO JTABJICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHUJIBI OT 00bEMa MOTPYKEHHOM YacTH Tela U TUIOTHOCTH

AKUIKOCTH.

PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BEITECHEHHOMN KUIKOCTH.

VYcnoBue miuaBaHus TeN: TUIABAaHUE WM TOTPY)KEHHE TE B 3aBUCUMOCTH OT COOTHOIICHUS

MJIOTHOCTEHN TeNa U KUJKOCTH.

Jlabopamopmuvie pabomul u onvimol.

1. WccnenoBaHue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa MOTpYXKEHHOW B >KUIKOCTh YaCTH
Tena.

2. Omnpezenenrie BbITATKUBAIOLIEH CUIIBL, AEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUAKOCTb.

3. IlpoBepka HE3aBUCHMOCTH BBITAJKUBAIOLIECH CHIIbI, ACHCTBYIOUIEH HA TEJIO B KUAKOCTH, OT
Macchl Telna.

4. OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKHBAIOIIEH CHUJIbI, IEUCTBYIOIIEH HAa TEJO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh YACTH TeJa U OT MIOTHOCTH KUJKOCTH.

5. KoHctpyupoBanue apeoMerpa WM KOHCTPYMpPOBAaHUE JIOAKM M OmpejaelieHue eé
TPY30MOABbEMHOCTH.

Pa3znea 5. PaGoTa u MOIIHOCTH. DHEPrus.
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Mexannyeckas padora. MOIIHOCTS.

[IpocTeie MexaHHW3MBI: pblYar, OJOK, HAKIOHHAs IUIOCKOCTh. [IpaBMIIO paBHOBeCHUsl phIUara.
[IpuMeHeHne mpaBuiia paBHOBECHs pbluara k OJoky. «3osoroe mpaBuio» mexanHuku. KITJ[ mpocthix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas v noTeHuuanpHas 3Heprud. [IpeBpamienue ogHoOro Buja
MEXaHUYECKOM PHEPTUHU B IPYroi. 3aKOH COXPAaHEHUS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomot u onvimel.

1. Omnpenenenue pabOTHI CHIIBI TPSHHS MPH PABHOMEPHOM JIBIDKEHUHU TeJa MO TOPU30HTAIBHON

MMOBEPXHOCTH.

2. HccnepoBaHue yCI0OBUM paBHOBECHS pbluara.

3. HUsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. W3yuenue 3aK0HA COXPAHEHUS MEXaHUYECKON SHEPrUH.

8 KVIACC

Pa3pen 6. TenioBbIe IBJICHUS.

OCHOBHBIE TIOJOKEHUSI MOJEKYJSIPHO--KUHETUUECKOW TEOpUM CTPOEHMs BemlectBa. Macca u
pa3Mepbl  aroMOB M MOJIeKyJd.  OmbIThI,  TOATBEPXKIAIONIME  OCHOBHBIE  IOJOXKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopnenu TBEPIOro, >KUIKOTO M Tra3000pa3HOro COCTOSIHMM BemiecTBa. Kpucramnuueckue u
amopdubie Tena. OObsSCHEHUE CBONCTB Tra3oB, >KUIKOCTEM W TBEPABIX TEI HA OCHOBE IOJOXKCHHIM
MOJICKYJIIPHO--KUHETHYECKON Teopuu. CMayMBaHUE U KaWJUISIPHBIC sIBJICHUS. TerioBoe pacliMpeHue u
coKaTtue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOpPOCTBIO TEIJIOBOTO JABMKEHHUS 4acTHll. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHs BHYTPEHHEW SHEpruu: Terulonepenada U COBepIIeHHE paboThl. Buisl
TEIUIONEPEIauu: TEMIONPOBOAHOCTb, KOHBEKIIUS, U3ITyUCHHE.

KonuuecTBo TemmoTsl. Y aenbHas TEIOEMKOCTh BellecTBa. TemiooOMeH U TEIMI0BOE PaBHOBECHE.
VYpaBueHnue TerioBoro Oananca. IlmaBneHwe u OTBepAeBaHWE KPUCTAJUIMUECKUX BEIIECTB. Y JEIbHas
teriota miuaBieHus. [lapooOpa3oBanme u koHaeHcanus. Mcmapenwe. Kumenue. YnaenbHas TerioTa
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATYPHI KUTIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

Brnaxnocts Bo3ayXa.

DHeprus ToMBa. Y IeibHas TEMI0Ta CrOpaHus.

[Tpuanune! pabdotsl TeruoBbix Asurareneit KIIJ[ temmoBoro nBurarens. TerioBble OBUTATENU U
3allIUTa OKPYKAIOMIEH Cpe/Ibl.

3aK0oH COXpaHEHUs U MPEBPAICHHS YPHEPTUHU B TEIJIOBBIX IIPOIIECCax.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO JIBUYKEHUSI.

Ha6monenue nuddysumn.

HalGmronenue siBneHnii CMauYuBaHUsI M KalTWJUISIPHBIX SIBJICHH.

Habinroienue TemnoBoro pacimyupeHus Ted.

W3meHeHue qaBiieHus ra3a Mpyu U3MEHEHUN 00bEMa U HAarpeBaHUH I OXJIAXKICHHH.
[IpaBuna u3mMepeHus TeMIepaTypsl.

Bunael Terionepenayu.

NN b W=

OxJaxieHre Ipy COBEpUIEHUH PabOThI.

9. HarpeBanue npu COBEpIICHUH PAOOTHI BHEIIIHUMH CHUIIAMHU.
10. CpaBHEHME TEMIOEMKOCTEN pa3INYHbBIX BELLECTB.

11. HaOmroneune KueHus.

12. HabmroeHue noCcTOSIHCTBA TEMITEPATyPhl TIPH TUIABJICHUH.
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13. Monenu TemIoBbIX ABUTATEIIEH.

Jlabopamopmuvie pabomul u onvimol.

OnbITH IO OOHAPYKEHHIO JSHCTBUS CHIT MOJICKYJISIPHOTO MTPUTSKECHHUS.

OnpIThI 10 BRIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOW COJIM WM caxapa.

OnpIThI 10 HAOTIOEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUKOCTEH U TBEPABIX TEl.
Onpenenenue AaBJIeHUs BO3ayXa B OaJUIOHE MITIPHIIA.

OnbIThI, JEMOHCTPUPYIOLIUME 3aBUCUMOCTh JIaBJICHUS BO3[yXa OT €ro o0béMa M HarpeBaHUs
WM OXJIQXKICHUS.

6. IlpoBepka rumore3bl JMHEHHOW  3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKAa  JKUJIKOCTH B

ARl e

TEPMOMETPUUYECKON TPYyOKE OT TeMIIEpPaATYypHI.

7. Habmonenue n3MeHEeHHs BHYTPEHHEH >HEpPruu Teja B pe3yibTaTe TeIulonepenadd u padoThl
BHELITHUX CHUIIL.

8. MHccrnenoBanue siBiIeHUS TEIUIOOOMEHA IPU CMEIIMBAHUY XOJIOIHOM U ropsiuell BOJBI.

9. OmnpezneneHue KOJMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOAOM NpU TEIIOOOMEHE C HarpeTbiM
METAJINYECKUM LIUJIUHAPOM.

10. Onpenenenue yneapHON TEINIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiiecca UCIapeHUs.

12. Onpenenenue OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIIOTHI IIABJICHUS JIbJA.

Paznen 7. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

DnexTpuszanus Tea. JIBa pona 3MeKTpHUUECKUX 3apaaoB. BzaumoaeicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTb CHUJIBI B3aUMOJIEHUCTBUS 3apsKEHHBIX TEJl OT BEJIMYMHBI 3apsA0B U PACCTOSHUSA
MEXy TeJIaMu).

DnekTpuueckoe mone. HampskEHHOCTh dnekTpudeckoro mois. [lpuHuun cynepno3uiuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurtenn »snexkTpuuecknux 3apsoB. OJIEMEHTapHbIN dieKTpuueckuil 3apsa. CTpoeHue aToMa.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

DNEeKTpUUECKUN TOK. YCIIOBUS CYIIECTBOBAHMS 3JEKTPUUECKOr0 TOKa. VICTOUHMKM MOCTOSTHHOTO
ToKa. JIeWCTBUS 3JEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJEKTPHUUECKUH TOK B
KUIKOCTAX U razax.

Onektpuueckas nenb. Cuiia Toka. DiekTpuueckoe HampspkeHue. COonpoTHBIEHHE NPOBOJHHUKA.
VYaenbHOe comnpoTuBieHHe BemecTBa. 3akoH Owma nans ydactka wnenu. [locrnenoBarenbHoe H
[apaJuIeIbHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYecKoro Toka. 3akoH Jxoyns—JleHuma. DnekTpuueckue Henu M
OTpeOUTENH IEKTPUUECKOM 3Heprun B 0bITy. KopoTkoe 3aMbikaHue.

[TocrossHHbIE MarHUTHI. B3anmoaeiicTBHE MOCTOSIHHBIX MarHUTOB. MarnutHoe nosie. MarHuTHoe
nosie 3eMJIM M €r0 3Ha4eHHe s KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE 1OJIE JIEKTPUYECKOTO
ToKa. IIpuMeHeHne 251eKTpOMarHuToB B TEXHUKE. JleficTBE MAarHUTHOTO IOJIsI HA MPOBOJHUK C TOKOM.
DneKTpoABUTaTeIbh MOCTOSTHHOTO TOKa. Vcronb30Banue 351eKTpoIBUraTeNiell B TEXHUYECKUX YCTPOMCTBAX
Y Ha TpaHCHOpTeE.

OneiTel @apages. SIBneHue snexkTpoMarHuTHoOM MHAyKuuu. [IpaBuno Jlenna. DnekTporeneparop.
CriocoObl MOJTy4eHHs MEKTPUUECKOW HHEPTruu. DIEKTPOCTAHIMM Ha BO300HOBISIEMBIX HCTOYHHUKAX
SHEPTHUH.

Hemoncmpayuu.

1. DOnextpusauus tei.

2. JIBa poja 3J€KTPUYECKHX 3apsii0B U B3aUMOJAECUCTBUE 3apSKEHHBIX TEI.

3. VYCTpoWCTBO M ACHCTBHE JIEKTPOCKOIIA.

4. DnektpocTaTudecKast HHIAYKIUS.
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3aKOH COXPaHEHHMS AIEKTPUUECKUX 3aPs/I0B.
[IpOBOIHUKY U TUBIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.
HcTOUYHUKH TOCTOSTHHOT'O TOKA.

JlelicTBUSA SIIEKTPUYECKOTIO TOKA.

. DIIEKTPUYECKUH TOK B KHUIKOCTH.

. 'a30BBI1#1 paspsia.

. I3MepeHme cuibl TOKa aMIepMeTpoM.

. I3MepeHnue 37eKTprUuecKoro HanpsKeHUs! BOJIbTMETPOM.

. Peocrar u MarasuH COPOTUBIICHUN.

. B3aumopeiicTBie NOCTOSHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOXHOCTHU Pa3/IeICHUS MOIIOCOB MarHUTA.
. MonenrpoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHuTOB.

. OnbIT Opcrena.

. MarauTHOe noJjie ToKa. JJIeKTPOMArHuT.

. JleiicTBHe MarHUTHOTO TIOJISl HA MPOBOJIHUK C TOKOM.

. DIEKTPOABUTATENh TOCTOSIHHOTO TOKA.

. UccnenoBanue sBJIEHUS 2JIEKTPOMarHUTHOW MHIYKIIUH.

. OnpiTel Dapanes.

. 3aBUCUMOCTh HamlpaBIeHUS HHIYKIIMOHHOTO TOKA OT YCJIOBUN €ro BOSHUKHOBEHUSI.
. DIeKTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomsl u onsimol.

SR e

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OmnbITH IO HAOTIOAEHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.
HccnenoBanue NeHCTBUSA JIEKTPUYECKOTO OIS HA IPOBOJAHUKHU U JUDJIEKTPUKH.

C6opka u mpoBepka paboThl MEKTPUUECKON LEMH NOCTOSHHOTO TOKa.

H3mepenne u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO 4YE€pPE3 PE3UCTOP, OT CONPOTUBIECHUS
pe3UCTOpa U HAIPSKEHKS Ha PE3UCTOpE.

OnpITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOIO CONPOTUBIICHMS MPOBOIAHHMKA OT
€ro JUIMHBI, IUIOMIAHU MONEPEYHOr0 CEYEHHs U MaTepurara.

[IpoBepka mnpaBwiIa CIOKEHHs HAINPSHKEHUHM MNPH IOCIEIO0BATEIBHOM COEAVMHEHUN JIBYX
PE3UCTOPOB.

IIposepka nmpaBuia ais CUIIBI TOKA IIPU NAPAJIIEIBHOM COEUHEHUN PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUYECKOIO TOKA, UIYIIETO YEPE3 PE3UCTOP.

OmnpeneneHne MOIIHOCTH IEKTPUUYECKOTO TOKA, BBIJEIAEMON HAa PE3UCTOpE.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYILETO Yepe3 JaMIIOUKYy, OT HAIPSLKCHUS Ha HEH.
Onpenenenne KII/] narpeBarens.

HccnegoBanne MarHUTHOTO B3aUMOJIEHCTBHSI IOCTOSTHHBIX MArHUTOB.

N3ydyeHre MarHUTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB MPU UX OOBbEIMHEHUH U Pa3JIeIICHUN.
HccnenoBanue necTBUS MIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJIEUCTBUS KaTYIIKK C TOKOM M MarHUTa
OT CHJIBI TOKA M HAIIPABJIEHUs TOKA B KaTYIIIKE.

N3yueHne neicTBAs MATHATHOTO TOJISI HA IPOBOJAHUK C TOKOM.

KonctpyupoBanue u u3ydeHue padoThl 3JIEKTPOABUTaTEIIsl.

N3mepenne KIIJ[ anexTpoaBUrarenbHoOi yCTaHOBKH.

OnBITEI IO UCCIENOBAHUIO SIBICHHS MIEKTPOMArHUTHOW MHAYKLUU: UCCIEA0BAHNE N3MEHEHUI
3HAYEHUS U HANIPABJICHUs NHAYKIIMOHHOTO TOKA.
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9 KUIIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexanuueckoe pABumxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENIBHOCTH
MEXaHUYECKOIO JIBM>KeHUS. PaBHOMEpHOE NpsMOMHETHOe ABMKeHue. HepaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHne. CpeHsis 1 MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyCKOpeHHOE TpsIMOJIHMHEHHOe naBmkeHue. CBoOogHoe maaeHue. ONbITHI
lNanunes.

PaBHoMepHOe nBHXKEHHME MO OKpYXHOCTH. Ilepuon u yactora obpamenus. JluneiiHas u yriosas
ckopoctu. LleHTpocTpeMuTenbHOe yCKOPEHNE.

IlepBbii 3axkoH HerotoHa. Bropoit 3akoH Hserorona. Tperuit 3akoH Herorona. IIpunuumn
CYIIEPIIO3HULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHHUs CKOJIbKEHUS, CHJIA TPEHUs IOKOS,
JIpYrue BUIbl TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHA. YCKOpeHHe cBOOOmHOro maneHus. J{BmxeHue
wa"et Bokpyr Connua. [lepBas kocmuueckast ckopocTb. HeBecoMocTh U meperpysKu.

PaBHOoBecue MmarepuanbHOll TOUkH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tena c
3aKPEIIEHHON OChIO BpaneHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. U3menenune ummnyinbca. UMinynbsce cuibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
JIBUYKEHUE.

Mexanunueckas paboTta U MOIIHOCTh. PaboTa CHil TSKECTH, ypyrocTH, TpeHus. CBs3b SHEPTUHU U
pabotsl. [ToTeHnManbHas sHeprus Tena, MOJAHATOTO HaJ MOBEPXHOCTHIO 3eMiH. [loTeHnanbpHas sHeprus
ckaroil npyxunbl. Kunernueckas sHeprusi. Teopema 0 KMHETHYECKOW HHEPruU. 3aKOH COXPaHEHMUS
MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1. HalnropeHune MexaHMYECKOTO JBMKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tell OTCUETA.

2. CpaBHeHME IyTEN U TPAEKTOPUI ABMXKEHUS OJHOTO U TOTO XK€ TeJla OTHOCUTENIBHO Pa3HBIX TEJ
OTCY€Ta.

N3mepenne CKkopoCTH U YCKOPEHHUs NPSMOINHENHOTO ABUKECHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O IBUKCHMUS.
HaGntoneHue nBuxkeHUs Tena 1o OKPYKHOCTH.

AR S

Habntoienne MexaHn4eckux sIBJICHUH, MPOUCXOIAIMINX B cucTeMe oTcuéra «Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUHM OTHOCUTEIBHO KaOUHETa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHUS TEJIa OT MacChl Tea U AEHCTBYIOLIEN HA HETO CUJIBI.

8. HaOmroneHue paBeHCTBA CHJI IIPU B3aUMOJICHCTBUU TE.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUYKEHUH.

10. Ilepegaua umnysbca npu B3aUMOAECHCTBUU TEl.

11. IIpeobpazoBanus SHEPTUN MPU B3aUMOICHCTBUU TEIL.

12. CoxpaHeHHe UMITyJIbCA IIPU HEYIIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHue UMITyJbca MpU aOCOITIOTHO YIIPYTrOM B3aUMOIEHCTBUU.

14. HaGntoeHre peakTUBHOTO JIBUYKEHUSI.

15. CoxpaHeHne MeXaHHMUECKOM SHEPIUU MpU CBOOOIHOM IaJICHUH.

16. CoxpaHeHre MEXaHUYECKON SHEPTUH ITPU IBUKEHUH TeJa MO JEHCTBUEM MPYKUHBI.
Jlabopamopuvie pabomol u onsimol.

1. KonctpyupoBaHue TpakTa Jyisl pa3roHa U JajJbHEHIIEero paBHOMEPHOTO ABMKEHUS IApUKa WUIH

TCICXKKH.
2. OHpe,Z[CJ'ICHI/IC CpCI[HCfI CKOPOCTHU CKOJIbKCHUA 6pyCKa WJIN IBUKCHHU HIapUKa IO HaKJIOHHOH
IIJIOCKOCTH.
3. OmnpeneneHne yCKOPEHUS TeJla MPU PaBHOYCKOPEHHOM JIBH)KEHUH 1O HAKJIOHHOM MJIOCKOCTH.
9
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4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BpPEMEHHU MpPU PaBHOYCKOPEHHOM JBMXEHHH 0€3
Ha4aJIbHOW CKOPOCTH.
5. TIpoBepka rumoTesbl: €CiaH MPH PaBHOYCKOPEHHOM JIBWKEHMH 0€3 HauyalbHOW CKOPOCTH IYTH
OTHOCATCS KaK psiJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIINE POMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnegoBanue 3aBUCUMOCTH CHJIbI TPEHHUSI CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JaBJICHUSI.
Onpenenenre KOdPHUITUEHTA TPSHHUS CKOIBKCHHUS.
Onpenenenne KECTKOCTU IPYKUHBI.
Omnpenenenue paboOThl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JABMXKEHUU TeJla 10 FOPU3OHTAIBHOM
MTOBEPXHOCTH.
10. Onpenenenue pabOTHI CHIIBI YIIPYTOCTH MPH MOABbEME TPy3a C UCTIOIB30BAHUEM HETIOBUKHOTO
Y TIOZIBMKHOTO OJIOKOB.
11. 3y4yeHue 3ak0HAa COXpAHEHUS SHEPIUU.
Pa3nen 9. Mexannueckue Ko1e0aHus U BOJHEIL.
KonebarenbHoe aBmxeHne. OCHOBHbIE XapaKTEPUCTUKHU KOJIeOaHUil: Iepuol, 4acToTa, aMIIUTY/a.
Matemaruueckuil U Npy>KUHHBIN MasTHUKY. [IpeBpalieHne sHeprun npu KosiaedaTeIbHOM JABHKEHUU.
3aryxaromue konebanus. Boinyxkaennsie konebanus. Pesonanc. Mexannueckue BoiaHbl. CBoMCTBa
MEXaHW4YeCKUX BOJH. lIpogosnbHble U momepedHble BOJHBL. J[IMHA BOJXHBI M CKOPOCTh €€
pacnpocTpaHeHusl. MexaHn4ecKHe BOJIHbBI B TBEPJOM TeJ€, CEHCMUYECKHUE BOIHBI.
3Byk. ['poMKOCTH 3ByKa M BbICOTa TOHA. OTpaskeHue 3ByKa. IHPPa3ByK U yIBTPa3BYK.
Hemoncmpayuu.
Habmonenue xonebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habnronenne BBIHYXICHHBIX KOJeOaHUI U pe30HaHCca.
PacnipocTpanenue npooabHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYyCTUUYECKHUI pe30HaHC.
Jlabopamopuvie pabomsl u onsimol.
1. Omnpenenenue 4acTOTHI U MEpUOJIa KOJIeOaHUM MaTeMaTHYeCKOI0 MasiTHUKA.
2. Omnpenenenre 4acTOTHI U MepHo/ia KOIeOaHUI MPY>KUHHOTO MAasITHHUKA.
3. HccrnenoBaHue 3aBUCMMOCTH IepHoja KojeOaHMH MOJBEIIEHHOIO0 K HUTH TIpy3a OT JJIMHBI
HUTH.
4. WccnenoBaHue 3aBUCUMOCTH Mepro/ia KoueOaHui NPY>KUHHOTO MasTHUKA OT MacChl rpy3a.
ITpoBepka HE3aBUCUMOCTH MEPHO/Ia KOJIeOaHuH rpy3a, MOABEIEHHOT0 K HUTH, OT Macchl rpy3a.
6. OmbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh MEpHOAa KONeOaHW MPYKUHHOTO MasTHHKA OT
MAacchl Ipy3a U )KECTKOCTH MPY>KUHBL.
7. W3mepeHue yCKOpeHUs: CBOOOIHOTO TaCHUSI.
Pa3nesa 10. D1eKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHbBIE BOJIHBI.
DNEeKTPOMAarHUTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 351eKTpOMarHUTHBIX BOJIH. Vcronb30BaHKe 2JIEKTPOMAarHUTHBIX BOJIH J1JIsi COTOBOM CBSI3H.
DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomsl u onsimol.
1. HM3ydeHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOUIIBHOTO TeedoHa.
Pa3znea 11. CBeroBbIe IBJICHUS.
JlyueBas Monenb cBera. Mctounnku cBeta. [IpsiMonuHeliHOE pacnipocTpaHEHHE CBETa. 3aTMEHHS
Comaua u JIynel. Otpaxenue cseta. [1mockoe 3epkaiio. 3aKOH OTpa)Xe€HHUsI CBETA.
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[Ipenomnenue cBera. 3akoH mpesoMiieHHs cBeTa. [lolHOe BHYTpEHHEE OTpaKeHUE CBETa.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAX.
JIunza. Xon myyeit B nun3e. OnTudeckas cuctema ¢oroarnmapara, MUKpOCKOIa U Teleckona. [ a3
KaK ONTHYECKasi CUCTEMA. bIu30pyKoCTh U 1aIbHO30PKOCTb.
Pasnoxxenue OGenoro cBera B crekTp. Omnbitel HploroHa. Cro)eHHE CHEKTPaJbHBIX I[BETOB.
Jucnepcus ceera.
Jemoncmpayuu.
[IpssMonrHENHOE pacIpOCTPAHEHHUE CBETA.
OTtpaxeHue cBera.
[Tonmy4yenne n300pakeHHI B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiieHnue ceera.
OnTHUYEeCKUN CBETOBO/I.
Xon iydeit B coOuparomiei JInH3e.
XoJ J1y4ei B pacCenBarolel JIUH3E.
[Tonyuyenne n300paxeHUil ¢ IOMOIIBIO JINH3.

XN R L=

9. Ilpunnun aevictBus (oToanmnapara, MUKPOCKOIA U TEIECKOTA.

10. Mozaenb riiaza.

11. PaznoxeHnue 0enoro cBera B CIIEKTP.

12. [Tomy4yenue 6€10T0 CBETA MPHU CIOKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopuuvie pabomot u onvimel.

1. HccnenoBanue 3aBUCHMOCTH yTiia OTPa)KEHUSI CBETOBOIO JIyda OT YIiia MaJeHHUs.
2. H3yudeHue xapaKkTepUCTUK U300pakeHUs IPEeMETa B IIJIOCKOM 3€pKaJle.

3. HccnenoBaHue 3aBUCMMOCTH YIJla MIPEJIOMIIEHUS CBETOBOT'O JIy4ya OT yIJla IaJEeHUs Ha TPaHUIIE
«BO3J1YX—CTEKIIO».

[Tonydenue n300pakeHuii ¢ TOMOIIBbIO COOMPAIOIIEH TUH3HI.

Onpenenenne GOKYCHOTO PacCTOSHUS U ONTUYECKOHN CHUJIBI COOMpArOIIe JINH3bI.
OnBITHI 110 Pa3JIKEHUIO OEJI0T0 CBETa B CIIEKTP.

N v

OnBbITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.
Pa3z[en 12. KBaHTOBEIE IBJICHHUS.
OmnbiTel Pesepdopna u 1utanerapHas mojens aroma. Mopenbs aroma bopa. Hcenmyckanue u

IOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.
PanuoaktuBHOCTh. Anb(da-, O6era- U ramma-uznydeHus. CtpoeHue aroMHoro siapa. HykmonHas

MOJIeNb aTOMHOTO spa. M3oronsl. PagnoaktuBHele npespamenus. [lepuon noypacnana aToMHBIX s1€p.
SnepHble peakuu. 3aKOHBI COXPAHEHHS 3apsA0BOIO U MAaCCOBOIO YHMCEI. DHEPIUs CBSA3U aTOMHBIX

anep. CBsi3b Macchl U 3Hepruu. Peakuuu cunTesa u nenenus anep. Mcrounuku sHeprun ConHIa 1 3BE3.
AnepHas sHepreTuka. JleMcTBUS paMOAKTUBHBIX N3JIy4€HUHN Ha )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.

CrieKTphl U3JTy4eHUs U TOTJIOIIECHHUS.

CrexTpsl pa3aIu4HbIX Ta30B.

CnekTtp Bomopoaa.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabora cuérurka HOHU3UPYIOUUX U3TYyYEeHUH.

Perucrpanus n3nydeHus: npupoAHBIX MUHEPAJIOB U ITPOTYKTOB.

Jlabopamopuvie pabomsl u onsimol.

1. HabmroneHue CIIONIHBIX U JIMHEHYAThIX CHEKTPOB U3JIyUEHHS.

2. HccnenoBanue TPEeKOB: HM3MEpEHHE HHEPTUM 4YacTUIBl 1O TOPMO3HOMY TyTH (IO

dboTorpadusam).
3. H3mepeHue paanoakTUBHOTO (hoHa.

AR e
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IToBTOPUTENBHO-00001IAK0 M MOTYIb.

[ToBTOpUTENBEHO--0000IIAIOIINKA  MOAYJIb MpeaHa3HaueH I CHUCTeMaTH3alMd M 000O0IIEHHS
NPEIMETHOTO COAEP)KAaHUS U OMbITa JESITeIbHOCTH, MPUOOPETEHHOrO IMpPH M3YYEHUH BCEro Kypca
bu3nKK, a TakKe Ui TOATOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY SK3aMEHY MO (HU3UKE JUIs
00y4Jaronuxcs, BEIOPaBIIUX 3TOT Y4COHBIN MPEMET.

[Ipu M3y4eHHMU TAHHOTO MOAYNS PEAIU3YIOTCS M CHUCTEMATH3UPYIOTCS BHUJBI JEATEIBbHOCTH, Ha
OCHOBE KOTOPBIX 0OecHeumBaeTcs MAOCTIDKEHHE MPEIMETHBIX M METalpeJMETHBIX IIaHUPYEMBIX
pe3yabTaToB 00y4eHus, pOpMUPYETCS €CTeCTBEHHOHAYYHAss TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB
WCCIICIOBAHMSI SIBJICHUH MPHUPOJBI M TEXHHUKH, OBJAJICHUC YMEHUSIMU OOBSICHATH (U3UYECKUE SBIICHHUSA,
MPUMEHSS TTOTyYeHHbBIE 3HAHUS, PEIIaTh 33/1a49H, B TOM YUCIIC KAUeCTBEHHBIE U AKCIIEPUMEHTAIbHEIE.

[TpuHIMNHATBHO NEATENPHOCTHBIN XapakTep NAaHHOTO pasjenia peaju3yercss 3a CU€T TOro, uTo
00y4YaroIuecst BHITIOJIHSIOT 33JaHHs, B KOTOPBIX UM TIPEJIaraeTcs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHHMW pPACIO3HABATh W HAyYHO OOBSICHITH (PU3MUECKUE SIBJICHUS B
OKpY>Karoliel Ipupoe U MOBCEIHEBHON KU3HH;

WCIIOJIb30BATh HAYYHBIE METOABI UCCIIEAOBAHMS (PU3NIECKUX SBJICHUN, B TOM YHCIIE JUIS TIPOBEPKU
THITOTE3 U TIOJYYCHHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAay4yHBbIC OCHOBBI HamOoOJIee BaXKHBIX JOCTHIKEHUI COBPEMEHHBIX TEXHOJIOTWH, HANpUMeED,
MPAKTUYECKOTO MCIOJIB30BAHUS PA3IMYHBIX MCTOYHUKOB SHEPTrUM HAa OCHOBE 3aKOHA IMPEBPAICHUS U
COXpaHEHHS BCEX M3BECTHBIX BUIOB DHEPTUH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06p330BaTeHBHHX PE3YIbTATOB.

B pesymbrate wu3yueHus (U3MKM HAa YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- MIPOSIBJICHUE MHTEPECa K NCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (PU3NUECKOi
HayKH;

- IEHHOCTHOE OTHOIICHUE K TIOCTUKEHUSM POCCUHCKUX YUEHBIX--(DU3HUKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCY>KIECHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
poOJIeM, CBA3aHHBIX C MPAKTUYECKUM NIPUMEHEHUEM JTOCTHKCHUN (DU3UKH;

- OCO3HaHHE BaKHOCTU MOPAJIbHO--3TUUECKUX MPUHITUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCIPHSTHE ICTETHMUECKUX KadyecTB (M3MUECKON HayKu: €€ TrapMOHUYHOIO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHWE IIEHHOCTU (M3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOM JHOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) popmupoBaHus KyJbTYpPbl 310POBbSl U SMOLMOHAJIBHOI0 0JIArONOTYYHS:

- OCO3HaHUE LEHHOCTH Oe30macHOoro obpas3a *XU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpPaHCIOpPTe, Ha JA0porax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

- c(popMHPOBAaHHOCTh HaBBbIKAa peQIIeKCUH, MPU3HAHHE CBOETO IpaBa Ha OIIMOKY M TaKOro
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TPy10BOr0 BOCIIUTAHUA:

- aKTUBHO€ Y4acTHE€ B PEUICHHM MPAKTUYECKUX 3a7ay (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOH M COLMalIbHOM  HampaBJIeHHOCTH,
TpeOYIOIIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K NMPaKTHUYECKOMY H3Y4EHUIO podeccui, CBI3aHHBIX C (PU3UKOM;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA

- OpHEHTalMsl Ha MpUMEHEHHE (UINYECKUX 3HAHUM [UIsl pelieHus 3ajad B obiactu
OKpY’KaIoIllel Cpenbl, MUIAHUPOBAHUS MOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCIEICTBUI
TUISL OKPYKAIOIIEe Cpenbl;

- OCO3HaHMeE INI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U IyTeH UX pereHus;

8) aganTannu K M3MEHAIOMMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM NIPHU BBINOJIHEHUH HCCIEIOBAaHUN U TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

- TIOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO I€ATEIbHOCTh;

- TOTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUM, B TOM 4Hcie (HOPMYIHpPOBATh HJAEH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;
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® - OCO3HaHUE JePUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DUBUKH;

® - [IJJAHWPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DU3MYECKUX 3HAHUM;

® - CTpeMJICHHE aHAJIM3UPOBATH U BBIABIATH B3AUMOCBS3U MPHUPOJIBI, 0OIIECTBA U SKOHOMUKH,
B TOM UYHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

® - OLEHKA CBOMX JCUCTBUU C Y4YETOM BIMSAHUSA HA OKPYXKAIOLIYI0 CpPEeAy, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi Oyayr cGOpMUPOBAaHBI MeTalpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABAaTEJIbHBIC YHHBEpCAJbHbIE Yy4yeOHbIE JECUCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCaIbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:
® BBIIBIIITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKA OOBEKTOB (SIBICHHIA);
® yCTaHABJIMBATh CYLIECTBEHHBINH NMPU3HAK KiIacCU(UKALMU, OCHOBaHUSA JUIsl 0000IIEeHUS
U CPaBHCHUS;
® BBIIBJIATH 3aKOHOMEPHOCTU U MPOTUBOPEUUS B pacCMaTpUBAEMbIX (PAKTax, TaHHBIX U
HaOJIIOICHUSX, OTHOCSAIIMXCS K (PU3HUECKUM SBIICHHSIM;
® BBUIBIISATH NMPUYMHHO--CIICIICTBEHHBIC CBS3M TNPU HM3YYCHUU (PU3HUECKUX SIBICHUU H
NPOIIECCOB, JIENIaTh BBIBOABI C WCIIOJB30BaHUEM JIEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUEHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
® CaMOCTOSTENbHO BbIOMpaTh crmoco0 pemieHus Yy4yeOHOM (Qu3mueckol 3agauu
(cpaBHEHHE HECKOJBKMX BAapUAHTOB pELICHHs, BbIOOp Hambosee MOIXOJIEro ¢
y4€TOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBarebckne 1eiCTBUSA:
®  UCMOJb30BATH BONPOCH KaK UCCIIEA0BATEIBCKUI HHCTPYMEHT ITO3HAHMS,
® [IPOBOJUTH IO CaMOCTOSITEIbHO COCTaBIEHHOMY IUIaHY OIIBIT, HECJIOKHBIN
(bU3HYECKU IKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DHU3NYECKOTO SBJICHHUS;
® OIICHUBaTh Ha NMPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIMIO, TOTYYEHHYIO B XOJI€
UCCIICIOBAaHHS WITH DKCTICPUMEHTA;
® CaMOCTOATENIbHO  (hOpMyJHpoBaTh OOOOIIEHHMS U  BBIBOABI IO  pe3yibTaTam
POBEAEHHOTO HAOIIIOIEHUS, OTIbITA, UCCIIEIOBAHMS;
® [IPOrHO3UPOBATh BO3MOXHOE JlaJIbHEHIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKKe
BBIJIBUTATH TIPEATIONOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.
Pabora ¢ nnopmanmeii:
® TPUMEHSTH PA3JMYHBIE METOJbI, HHCTPYMEHTHI W 3alpPOCHI MPH TOWCKE W OTOOpe
UH(OPMALIUU WU TaHHBIX C YIETOM MPEIOKEeHHON yueOHOM (pru3ndecKoi 3a1a4u;
® AHAIM3WPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMAIHIO PA3TUIHBIX
BUJIOB U (pOPM IPECTABICHHUS;
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® CaMOCTOSTENIFHO BBIOMPATh ONTUMAIbHYIO (hOpMYy TNpeAcTaBiIeHUs HH(OpMaruu u
WUTIOCTPUPOBATh pelIaeMble 33Ja4d HECIOKHBIMH CXEMaMH, JUarpaMMaMH, HHOW
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE yYeOHbI€ TeiiCTBHUS:

e B X0/¢ OOCYXIeHHUs yd4eOHOro Marepualia, pe3ylIbTaToB JIA0OpaTOPHBIX pPabOT H
IPOEKTOB 33/aBaTh BOIIPOCHI IO CYLIECTBY 00CYKIaeMOM TEeMbI U BBICKA3hIBATh UJICH,
HalleJICHHbBIC Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeIbHOCTH OOIIeHNS;

® COMOCTaBJATh CBOM CYXICHUS C CYXICHHSIMHU JPYrUX YYaCTHUKOB JIMAJIOTa,
OOHApYKMUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

® BBIPAXKATh CBOKO TOYKY 3PCHUS B YCTHBIX U MMCHMEHHBIX TEKCTAX;

e nyOJMYHO TPEACTABIATH  PE3YJIbTaThl  BBINOJHEHHOTO  (U3UYECKOTO  OIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

e [IOHMMAaTh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUAYAILHOW pabOTHI
IPY PEIICHUU KOHKPETHOH (hr3ndeckoil mpooIemsl;

e [PUHMUMATh LEIH COBMECTHOW JEATENbHOCTH, OPraHW3OBBIBATH JEHCTBHS IO €€
JOCTHKECHUIO: PACIpeNesIsiTh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

® BBINOJHATH CBOIO YacTh pabOTHI, JOCTUTash KaueCTBEHHOTO pE3ysbTara IO CBOEMY
HAIpaBJICHUIO U KOOPAMHUPYS CBOM JICHCTBHS C IPYTUMH WICHAMUA KOMaH/IbI;

® OICHMBaTh Ka4yeCTBO CBOEro BKJIaJa B OOmMHA NPOAYKT 10 KPUTECPHSM,
CaMOCTOSITENIFHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusauus:

®  BBIIBJISATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOMUX JUIsl peIIeHUs
(bu3nyecKuX 3HaAHMI;

® OpHUEHTHUPOBATHCS B PA3IMUYHBIX MOJXOJAX MPUHATHS PpELICHUH (MHIUBUAYaAIBHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIo);

® CaMOCTOSITEIbHO COCTaBJSATh AJITOPUTM pelieHus (U3MUEecKOM 3aJaud WIM IUIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHTBI PEILIEHUN;

e JienaTh BHIOOP M OpaTh OTBETCTBEHHOCTD 3a pElICHUE.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

e J1aBaTh a/ICKBAaTHYIO OLIEHKY CUTYallH U Mpe/siaraTh IiaH e€ U3MEHEHUs;

® OOBSCHATh MNPUYMHBI JOCTHKEHHS (HEJOCTHKEHHS) Ppe3ylbTaTOB JEeSTEIIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

® BHOCUTH KOPPEKTHUBBI B JACSITEIBLHOCTH (B TOM YHUCIE B XOJ BBIIOJHEHUS (PU3UUECKOTO
UCCIICIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, H3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

® OLIEHMBATh COOTBETCTBHUE PE3YJIbTATA LIEJIU U YCIOBHSIM;

® CTaBHUTbH ce0s Ha MECTO JPYroro 4ejioBeKa B XOJIE CIopa WM JUCKYCCUU HAa Hay4HYIO
TE€My, TOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

e [pHU3HABAaTh CBOE MpaBO HA OMMOKY MNpH pemeHUH (U3NYECKUX 3a]ad WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO JPYTOro.

15

[okymeHT co3aaH B anekTpoHHon chopme. Ne 113 ot 01.09.2023. UcnonHutens: 3arHynnuxa IM.H. 0 AIEKTPOHHbINA
CrpaHunua 15 3 30. CTpanuua cosaara: 01.09.2023 18:42 =¥ TATAPCTAH



INPEJIMETHBIE PE3YJIBTATbBI

K xoHuy oOyuenust B 7 Kjacce NpeIMETHbIE pPe3yibTaThl HA Ga30BOM YpPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

® 1CIIOJIB30BAaTh MOHATHA: (PU3NYECKHE U XUMUYECKUE SBJIECHUS, HA0II0IeHUE, SKCIIEPUMEHT, MOJIEb,
TUIOTE3a, €AUHUIBI (U3UYECKUX BEIMYUH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHHS BEIIECTBA
(TBEpmoe, KMIKOE, ra3000pa3HOE), MEXaHWYECKOEe JBIKEHHE (pPaBHOMEPHOE, HEPaBHOMEPHOE,
IPSAMOJIMHEHHOE), TPACKTOPHsI, paBHOAECHCTBYIOWIAs cuia, AeopmManus (ynpyras, miacTudeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCYIbI;

e paznuuaTh ABiaeHUs (AUddy3us, TEIIOBOE IBUKEHHE YAaCTHI] BELIECTBA, PABHOMEPHOE JBH)KEHUE,
HEPAaBHOMEPHOE [IBJKEHUE, WHEpLMs, B3aUMOACHCTBHE TeJ, pPAaBHOBECHUE TBEPABIX Tel C
3aKpEIUVIEHHOW OCBIO BpalIEHUs, Iepelada JaBJICHHUS TBEPIABIMHU TEJIAMH, )KUAKOCTSIMU U ra3amy,
aTMocdepHoe JaBlieHHE, TUIABaHUE TEJl, MPEBPAIICHUS MEXaHUYECKOW SHEPTHH) O ONUCAHUIO MX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLINX JaHHOE (PU3UYECKOE SIBJIICHUE;

® pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3MUYECKHUX SBICHUH B OKPYXKAIOIIEM MHpPE, B TOM YHCIC
¢du3uyeckue sBICHUS B MPHUPOJE: NPUMEPbI JABHKEHUS C Pa3IUYHBIMH CKOPOCTSIMM B >KMBOH H
HEXXUBOM Mpupoje, NeWCTBUE CWIbl TPEHHMs B NIPUPOAE U TEXHUKE, BIMSHUE aTMOC(PEpPHOIro
JIABJICHUS Ha KMBOH OpPraHW3M, IUIABaHUE PHIO, phIYard B TEJE YEIOBEKA, IPU STOM IEPEBOIHUTH
NPaKTUYECKYIO 3a/1a4y B Y4EOHYIO, BBLICIATH CYIIECTBEHHBIC CBOMCTBA (TpU3HAKK) (PU3HYECKHUX
SIBJICHUIA;

® ONUCHIBATh M3yYCHHBIC CBOMCTBA TeN W (PU3MUECKHUE SIBICHUS, MCIOIB3Ys (U3NIECKUE BEITHUNHBI
(Macca, 00bEM, INIOTHOCTh BELIECTBA, BPEMs, I1yTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIA YIIPYTOCTH,
CHJla TSDKECTH, Bec Tejla, CWiIa TpeHus, JAaBleHue (TBEPIAOro Tena, KHUJIKOCTH, rasa),
BBITAJIKUBAIOIIAs CUJIa, MEXaHUYecKass pabdoTa, MOILIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3 (UILMEHT MOJIE3HOro NEHCTBUS MEXaHW3MOB, KUHETUYECKass M MOTEHIMaJIbHAsL SHEPTHs), IpU
OTHCAaHUM MPABUIIBHO TPAKTOBATh (PU3MUYECKUI CMBICI MCIIOJB3YEMbIX BEJIMUUH, UX 0003HAYEHUS U
€IMHUIBl (U3NYECKUX BEJIMYMH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTHh TpaQUKU H3YUYEHHBIX 3aBUCHUMOCTEH (U3HUECKUX
BEJINYUH;

® XapaKTepH30BaTh CBOMCTBaA Tell, (PU3NUECKUE SBJICHUS U MPOLIECCHI, UCTIONb3Ys MPaBUIIa CIOXKEHUS
cuJl (BJI0JIb OAHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, IpaBUIO paBHOBECHUS
pblyara (6J10Ka), «30J0TO€ MPABUIO» MEXAHUKH, 3aKOH COXPAHEHUs MEXaHUYECKOM SHEepruu, mpu
3TOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMaTUYECKOE BbIPAXKECHHUE;

® 00BACHATH (PU3NUECKUE SBICHUS, IPOLIECCH U CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
IIPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH NPUYMHHO--CIEICTBEHHBIE CBS3H, CTPOWTH
o0bsicHeHHEe M3 1—2 JIOrMyecKux IIaroB ¢ onopoil Ha 1-2 M3y4eHHBIX CBOWMCTBA (PU3MUECKHUX
SBJICHUH, PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

e pewmarh pacu€THble 3a7aud B 1—2 AeWCTBUS, HCMONB3Ys 3aKOHBI U (OPMYIIBI, CBS3BIBAIOIINE
¢u3nueckre BEIMYMHBI: HA OCHOBE aHalW3a YCIIOBHMS 3a/aud 3alUChIBaTh KpPaTKOE YCJIOBHE,
HOJCTABIATh (pr3HUYECKHe BEIMYMHBI B ()OPMYIBI U MPOBOJUTH PACUETHI, HAXOJUTH CIPABOYHBIE
JaHHbIE, HEOOXOMMBbIE JJIs PEeIIeHUs 3a/1a4, OLEHUBATh PEATUCTUYHOCTD MOJYY€HHON PU3NYECKOM
BEJINYUHBI,

® pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh MpU MOMOIIM (U3UYECKUX METO/I0B, B
ONHCAaHUM HCCIENOBaHMUS BBIJIEIATh IPOBEPSIEMOE NPEANON0oKEeHUEe (TUIOTE3y), pasiauyarb M
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MHTEPIPETUPOBATH MMOJIYUYECHHBIN pe3yabTaT, HAXOAUTh OIMIMOKH B XOJ€ OMbITa, JAeNaTh BHIBOABI 11O
€ro pe3yibTaTaM;

® IPOBOAUTH OMNbBITHl IO HAOMIOACHUIO (PU3UYECKHX SBICHUM WM (PU3NYECKUX CBOICTB Tei:
dopMynupoBaTh TMPOBEPSEMBIC MPEANOJIOKEHHUS, COOMpaTh YCTAaHOBKY W3 IPEAJIOKECHHOTO
000py/I0BaHus, 3aMUCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOIBL;

® BBINOJHATH MPSMBIC U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tella, 00bEMa, CHIIBI U TEMIIEPATypPhl
C HUCIOJB30BaHHWEM aHAJOrOBBIX M LHU(POBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB C
y4€TOM 3a/ITaHHOU a0COJIFOTHOM IMOTPEIIHOCTH U3MEPEHU;

® [POBOAUTH UCCIIEOBAHHE 3aBUCHUMOCTH OJHOW (U3UYECKOM BEIUYMHBI OT JPYrod ¢
UCIIOJIb30BAaHUEM MPSAMBIX HU3MEPEHHUH (3aBUCUMOCTH IyTH PaBHOMEPHO IBUXKYIIETOCS Tela OT
BPEMEHHU JIBIKCHHS Tela, CHJIBI TPEHHs CKOJIbKEHHS OT Beca Tella, KadecTBa 0OpaboOTKu
MIOBEPXHOCTEH TEJl M HE3aBUCHMOCTHM CHJIbl TPEHHUS OT IUIOIIAJU COINPUKOCHOBEHUS TEJ, CHJIbI
YIOPYTOCTH OT YITMHEHHSI IPYKUHBI, BHITAIKUBAIOLIEH CUIIBI OT 00bEMa MOrpyXEHHOM YacTH Tela
U OT IUIOTHOCTU >KUIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT IIyOWHBI, HA KOTOPYIO
HOTPYXKEHO TEJI0, YCIOBUI IIaBaHUs TeJ, YCIOBHM paBHOBECHs pblyara U OJOKOB), y4acTBOBATh B
IUTAHUPOBAHUM y4€OHOI'O MCCIEAOBAHUS, COOMPATh YCTAHOBKY U BBINOJIHSITH U3MEPEHUS, CIENys
NPeJIOKEHHOMY TIaHy, (UKCHPOBAaTh pe3yabTaThl IMOJYYEHHOW 3aBUCUMOCTU (DU3HUECKUX
BEJIMUYMH B BHUJAE IMPEIJIOKEHHBIX TaOnull W TrpapuKoB, J[AelaThb BBIBOABI IO pe3yjibTaTaMm
UCCJIE/IOBAHMUSI;

® TPOBOAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BETUYMH (IUIOTHOCTH BEIIECTBA KHUAKOCTU U
TBEPAOrO Teja, CuUjla TPEHUS CKOJBXKEHMS, JaBJIIEHUE BO3AYyXa, BBITAJKUBAIOIIAs CHIIA,
JEHCTBYIOIIAs HA MOTPYKEHHOE B JKUIKOCTH TENO, KOXPQPHUIMEHT IMOJIE3HOTO ACUCTBUS MPOCTHIX
MEXaHHU3MOB), CJIe[ysd MPEeIJOKEHHOW WHCTPYKUMHU: TPU BBHINOJIHEHUH HW3MEPEHUIl cobupaTth
AKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY U BBIYUCIIATH 3HAUEHUE HCKOMOM BEIUYUHBL;

e CoOMIOAaTh MpaBUiIa TEXHUKU 0€30MacHOCTHU MpH paboTe ¢ 1abopaTOpHBIM 000PYAOBAaHHEM;

® YyKa3plBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOLIAIOIIMECS COCY/bl, OapoOMeTp, pbluar, MOABMXKHBIA M HEMOJBMXKHBIA OJIOK,
HaKJIOHHAs IJI0CKOCTh;

® XapaKTepH30BaTh MPUHIUIIBI AEUCTBUS U3yYCHHBIX TPUOOPOB U TEXHHUUECKUX YCTPOUCTB C OMOPOU
Ha MX ONMCaHUA (B TOM YHCIIe: TOAMIMITHUKH, YCTPOMCTBO BOAOIPOBOAA, THIpaBIMUECKUN TIpecce,
MaHOMETp, BBICOTOMEpP, IOPUIHEBOW HACOC, apeoMeTp), HCIONb3ysd 3HaHHMS O CBOMCTBAX
bu3nuecKux sBIECHUNH U HEOOX0UMble (PU3UUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® [PUBOJUTH NPUMEPHl (HAXOAUTh MHGOPMALMIO O MPUMEpPax) MPaKTUYECKOTO HCIOIb30BaHUS
¢u3nUecKux 3HaAHUW B MMOBCETHEBHOM KM3HM JUIs oOecriedeHus: O€30MacHOCTH MPH OOpaIleHuH C
npubopaMi M TEXHHUYECKUMU YCTPOHMCTBAMH, COXpPAaHEHHUS 370pPOBbsi U COONIOACHUS HOPM
HKOJIOTMYECKOTO MOBEJCHUS B OKpY’KaIOLEeH cpene;

® OCYIIECTBISATH OTOOp MCTOYHHMKOB HMH(OpManuu B MHTepHETEe B COOTBETCTBUM C 3a/JaHHBIM
MOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIUXCS 3HAHUM M MYyTEM CpaBHEHUS PA3IUYHBIX
HUCTOYHUKOB BBIICTATh WH(POPMAIUIO, KOTOpas SIBISETCS MPOTUBOPECUMBOM HIU MOXKET OBITh
HEJIOCTOBEPHOM;

® UCMONB30BaTh TMPHU BBIMOJHEHWH YYeOHBIX 3aJaHUl  HAyYHO--TIOMYJSIPHYIO  JIUTEPATypy
(du3nuUecKoro copepkaHus, ClpaBOYHbIe MaTepHalibl, pecypchl ceTu VIHTepHeT, BiajieTh NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusl HHPOPMALMK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

® co3JaBaTh COOCTBEHHbIE KpaTKHE IMMChbMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE 2—3 MCTOUYHUKOB
nHpopmanuu (HU3NIECKOTO CONEPKaHUSI, B TOM YHCJIE MYyOJUYHO JIeJaTh KpaTKUE COOOIIEHHUS O
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pe3yibTatax IPOEKTOB MJIM Y4YeOHBIX HCCIEIOBaHMM, IpPU 3STOM TIPaMOTHO HCIOJIb30BaTh
W3y4EHHBIN MOHATUHHBIN anmapar Kypca (pu3uKu, COPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIHECH;

® [IpU BBIIOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIEIOBAHUN pacHpelensTh O0S3aHHOCTH B IpyIIE B
COOTBETCTBUU C IIOCTaBICHHBIMU 3aJ]auaMu, CJIEUTh 32 BbINIOJIHEHUEM IIJIaHa IEHCTBUH, aJIEKBaTHO
OLICHUBaTb COOCTBEHHBIH BKJIaJ B JAEATENBHOCTb TPYMIbI, BbICTPAWBaTh KOMMYHUKAaTHBHOE
B3aUMO/ICIICTBHE, YUUTBIBAsE MHEHUE OKPYKAIOIIHX.

K xonmy oOyuenus B 8 kJiacce mpenMeTHBIE pe3ylbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTpPa)kaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

® 1CIIOJIb30BaTh IOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKCHHE aTOMOB M MOJEKYI,
arperaTHble COCTOSHHS BEILECTBA, KPUCTAUIMYECKHE W aMop(Hble Tena, HACHIIEHHBIA U
HEHACBILLCHHBII Tap, BIAXHOCTb BO3/1yXa, TEMIIEpaTypa, BHYTPEHHAS SHEpPrus, TEIUIOBOU
JIBUTATellb, JJIEMEHTAPHBIA 3JEKTPUYECKUH 3apsl, OHJIEKTPUUYECKOe II0JIe, IPOBOJHUKU U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;

e pasnuuaTh SABJICHMA (TEIUIOBOE pACIIMpPEHHE M C)KaThe, TeIolnepenaya, TEIIOBOe paBHOBECHE,
CMauMBaHME, KaNWUISPHbIE SBJICHMS, HCIApEeHUE, KOHJAEHCAlus, IUIABJIEHUE, KPUCTAIM3aLUs
(oTBepreBaHUE), KUIIEHUE, Terlonepeaaya (TEIIONPOBOJHOCTb, KOHBEKIMS, W3JIy4Y€HUE),
JIEKTpU3alMs  Tell, B3aUMOJEHCTBHE 3apsA]0B, JEHCTBHMS JIIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aUMOJEWCTBUE MArHWTOB, JEWCTBUE MAarHUTHOTO MOJS HAa IPOBOJHHK C TOKOM,
AJIEKTPOMAarHWTHAas MHIYKIUS) [0 ONMCAaHUI0 MX XAapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

® pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3MUYECKHUX SBICHUH B OKPYXKAIOIIEM MHpPE, B TOM YHCIE
¢uznyecKue SBJIECHUS B MPUPOJIE: TOBEPXHOCTHOE HATS)KEHUE U KAMJUISIPHBIE SIBJICHUS B IPUPO/IE,
KpHUCTaJJIbl B NIpUpoJie, u3inydenue ConHua, 3aMep3aHue BoJ0EMOB, MOpPCKHUE OpH3bl, 00pa3oBaHue
pOCBl, TyMaHa, HWHes, CHera, HJIEKTpHUUECKHE SBJIECHUS B arMocdepe, 3IEKTPUUYECTBO >KHUBBIX
OpraHU3MOB, MarHUTHOE MOJIe 3eMJIM, JIpeid MOIH0COB, POIb MArHUTHOTO MOJS Ui JKU3HM Ha
3emJiie, TOJSIPHOE CUSHUE, MPU ITOM IEPEBOJIUTH MPAKTHUUECKYIO 3a/ady B y4eOHYIO, BBIIEIATH
CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

® ONUCHIBATh U3YYEHHBIE CBOWCTBA Tel M (U3UUYECKUE SBICHUS, UCTIOIb3Ys (PU3NUECKHUE BETUYUHBI
(TemmnepaTypa, BHYTPEHHsISI SHEPIus, KOJIMYECTBO TEIJIOTHI, y/AelIbHAs TEIJIOEMKOCTh BEIIECTBA,
yJlleNbHas TeIJIoTa IJIaBJICHUs, yAeJIbHAs TEIUIoTa NapooOpa3oBaHysl, yAeJIbHAs TEIJI0Ta CrOPAHUS
TOIUINBA, KO3(PPHUIMEHT MOJE3HOTO JEHCTBUS TEIJIOBOMW MalllMHbI, OTHOCHTENbHAs BJIAKHOCTb
BO3JyXa, DJEKTPUYECKUM 3apsij, CHUja TOKa, DJIEKTPUYECKOE HAIpPSUKEHUE, CONPOTHUBIICHUE
IPOBOJIHUKA, Y/AEIbHOE CONPOTHBIIEHUE BEIIECTBA, paboTa W MOLIHOCTh JEKTPUYECKOTO TOKa),
[P ONMCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCTHOIb3YEMbIX BETUYMH, 0003HAYEHUS
U eIUHUIBI (U3NYECKUX BEIMYUH, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOLINE JaHHYI0 (U3MUYECKYIO
BEJIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTh TPa(PUKH M3YHYEHHBIX 3aBUCHUMOCTEH (U3NYECKUX
BEJIMYUH;

® XapakTepH30BaTb CBOMHCTBa Ted, (U3MUECKHUE SBJICHHUS U TMPOILECChl, HCIOIb3YS OCHOBHbBIE
MIOJIOKEHUSI MOJIEKYJISIPHO--KMHETUUECKON TEOPHHM CTPOEHHUsS BELIECTBA, NMPUHIMI CYNEPIO3ULINUN
nojel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUsI 3apsa, 3akoH OMa JJ1s yJacTKa LeNH, 3aK0H
Jbxoyns—JleHna, 3aKOH COXpaHEHUs SHEPTUH, IIPH 3TOM J1aBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA
Y 3aIIMCBIBATh €0 MaTEMaTHUECKOE BBIPAKEHHUE;

e OOBACHATH (PU3MYECKHE MPOLIECChl W CBOMCTBA Ted, B TOM 4YHCIE€ M B KOHTEKCTE CHUTyaluil
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbBIABIATh INPUYMHHO-CIEACTBEHHBIE CBA3H, CTPOUTH
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00bsiCHEHHE U3 1—2 JIOTMYEeCKUX IMaroB ¢ OmMopod Ha 1—2 W3Y4YEHHBIX CBOWCTBA (PU3MUECKUX
SIBIICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemaTh pacuyéTHble 3a7aud B 2—3 JEHCTBMs, MCIOJB3Ys 3aKOHBI U (OPMYJIbI, CBS3BIBAIOLIUE
¢u3nueckue BENMYMHBI: HA OCHOBE aHalW3a YCIIOBHMS 3a/laud 3alUCBIBaTh KpPaTKOE YCJIOBUE,
BBISBIIATH HEJIOCTATOK JIAHHBIX JUIs pEIleHMs 3aJadd, BbIOMpAaTh 3aKOHbl U (HOPMYIIHI,
HeoOXoauMble Uil €€ pEeLIeHUs, IMPOBOAUTh pPACYETHI M CPABHUBATh IIOJyYEHHOE 3HAa4YECHUE
($U3MUeCcKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

® pacrno3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOUIM (PU3UUYECKUX METO/I0B, UCIIOJb3YS
ONMCAHUE HCCIIEJIOBAHMS, BBIIEIATh NPOBEPSIEMOE INPEANOI0KEHUE, OLEHUBATh IPaBUIBHOCTh
NOpsI/IKa IPOBECHUS UCCIIEA0BaHuUs, 1€JIaTh BbIBOBL;

® TPOBOAWTH OMNBITHl MO HAOIIOACHUIO (U3NYECKUX SBICHUH WIM (U3NYECKUX CBOMCTB Tel
(KanmuJUIpHBIE SBJICHUS, 3aBHCUMOCTD JIABJICHHUS BO3yXa OT ero o0bEMa, TeMIepaTypbl, CKOPOCTH
npolecca OCThIBAHUS M HAarpeBaHUs IPU H3JIYYEHHU OT LBETa M3Jydarouied (Ioryomaromei)
IIOBEPXHOCTH, CKOPOCTh UCHIAPEHUS BOJbI OT TEMIIEPATyphl )KUAKOCTH U IUIOIIAIN €€ TOBEPXHOCTH,
ANIEKTpU3ALUg TeJl M B3aUMOJAEHMCTBHE JJIEKTPUUYECKHX 3aps0OB, B3aUMOJEHCTBUE IOCTOSHHBIX
MarHuToB, BU3yaJIM3allksi MarHUTHBIX NOJIEH MOCTOSIHHBIX MAarHUTOB, JEHCTBUS MarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM, CBOWCTBAa 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUraTelNsl MOCTOSHHOIO
TOKa): (pOPMYJIMPOBATh MPOBEPSIEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 IMPEJIOKEHHOTO
000pyI0BaHUs, ONMCHIBATH X0/ ONBITA M ()OPMYITHPOBATH BHIBOIBI;

® BBINOJHATh NPSIMbIE U3MEPEHUS] TEMIepaTypbl, OTHOCUTEIBHON BIAKHOCTH BO31yXa, CHUJIBI TOKA,
HANpsDKCHUSI C HCIIOJIb30BAaHMEM AaHAJOTOBBIX MPHUOOPOB M JIATYMKOB (PU3MUECKUX BEIMYHH,
CPaBHMBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 3aJaHHON aOCOIIOTHON OTPELIHOCTH;

® [POBOAUTH UCCIIEJOBAHME 3aBUCHUMOCTH OJHOM (U3MYECKOM BEIMYMHBI OT JIpYyrod cC
UCIIOJIb30BaHUEM TNPSAMBIX U3MEPEHUH (3aBUCHMOCTH CONPOTHUBIIEHUS MPOBOJHHUKA OT €ro JIMHBI,
IUIOLIA/IN TIONIEPEYHOT0 CEYEHUS U YAEIBHOIO CONPOTUBIIEHHS BEIECTBA TPOBOJHHUKA, CUJIBI TOKA,
UAYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha MPOBOJHUKE, UCCIIEJOBAHHUE MOCIEI0BATEILHOTO U
NapajuIeJIbHOTO COETUHEHUI MPOBOJHUKOB): MJIAHUPOBATh UCCIIEOBAHHUE, COOUpATh YCTAaHOBKY U
BBINOJIHATh M3MEPEHUs, CleAys MPEeJIOKEHHOMY IUIaHy, (DUKCHPOBATh pe3yJbTaThl MOJIYy4YE€HHOU
3aBHCUMOCTH B BHJIE TaOJIUI U I'paMKOB, JIeNIaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICAOBAHMUS;

® [POBOAMTH KOCBEHHBIE H3MEPEHUs (U3NYECKUX BENWYMH (yIelbHas TEIUIOEMKOCTh BeIIECTBa,
COIIPOTHUBIIEHUE TPOBOAHMKA, paboTa U MOIIHOCTh D3JEKTPUYECKOTO TOKAa): IUIAHUPOBATh
U3MEepeHus, coOupaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIeAys MNPEUIOKEHHOW HHCTPYKLIHMH, U
BBIUNCIISTH 3HAUEHNE BEITMUUHBI,

e coOMI0AaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

® XapaKTEepPH30BaTh MPUHIUIBI JEHCTBUS N3YUYEHHBIX NMPHUOOPOB M TEXHUUECKUX YCTPOUCTB C OMOPOi
Ha MX omnucaHus (B TOM 4MCIE: CHCT€Ma OTOIUIEHHMsSI OMOB, TMIPOMETp, HapoBas TypOuHa,
amrepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUYECKON 3HEPruu, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeNbHbIE AIEKTPOIIPUOOPH! (IPUMEPHI), STEKTPUUECKUE TPEAOXPAHUTENH, HIEKTPOMArHHT,
AIIEKTPOJIBUraTeNlb MOCTOSSHHOTO TOKA), WCIOJIb3YSl 3HAHUS O CBOMCTBaX (PM3MUECKUX SIBICHUU U
He0oOXoauMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEpHUTENbHBbIE NPUOOPHI MO CXeMaM |
CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIH
BHYTPEHHETO CIrOPaHHUs, DJJIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUUYECKUX LENeld ¢
MOCJIEIOBATENbHBIM U MapajuIeIbHBIM COSAMHEHUEM JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYECHUS
9JIEMEHTOB JIEKTPUYECKUX LIEeTIeH;
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® TPUBOIUTH TPUMEPHI (HAXOMUTh WHPOPMAIUIO O MPUMEpPax) MPAKTUYECKOTO HCIOIb30BaAHUS
(bu3NUeCKUX 3HAHHWW B MMOBCETHEBHOMW KH3HH JUIS 0OeCrieYeHus: OE30MaCHOCTH MPH OOpaIICHUH C
npubopaMi M TEXHHUYECKHMMH YCTPOWCTBAMH, COXPAaHEHHUS 3I0POBbS M COOIIOJCHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKaIOIIEH Cpee;

® OCYIIECTBISITh TMOWCK WHPopMAuu (HHU3MYecKoro cojaepkanuss B VIHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIYTEM CPaBHEHHUS JOMOJHHUTEIBHBIX HCTOYHUKOB BBIACIATH WH(HOPMAIIUIO,
KOTOPAst ABJSICTCS IPOTUBOPEYUBOM HITH MOXKET OBITh HEIOCTOBEPHOI;

® UCIONB30BaTh TMPH  BBINOJHCHWH YYEOHBIX 3aJaHU  HAyYHO--TIOMYJSIPHYIO  JINTEPATYpPy
(U3UIECKOTo CoAepIKaHusl, CIIPAaBOYHBIC MaTEpHAIIbI, pecypchl ceTu VIHTepHET, BlajieTh MpuéMamu
KOHCIIEKTUPOBAHUsI TEKCTA, TpeoOpa3oBaHus HHGOPMAIUK U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;

® co3JaBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIE COOOIeHHs, 000011as nHOpMAIHIO H3
HECKOJIbKUX HMCTOYHHKOB (DU3MYECKOTO COACpXKAHHUS, B TOM YHCIEC MyOIMYHO MPEICTABIATh
Pe3YNIBTAThI MPOCKTHOW WITH MCCIIEOBATEIICKON NEATSIIbHOCTH, IIPH 3TOM I'PAMOTHO HCIIOIh30BaTh
W3yUYCHHBIN MOHATUHUHBIN anmapar Kypca (pU3uKH, COPOBOXKIATh BBICTYILICHHE MTPE3CHTAIMECH;

® TIpHU BBINIOJHEHUH YYCOHBIX MPOCKTOB M HCCIICIOBAHWA (PU3NICCKUX IPOIECCOB PACIPEICISTh
00513aHHOCTH B TPYIIIC B COOTBETCTBHH C IMOCTABJICHHBIMHU 3a/la4aMH, CJICIUTH 32 BBIIIOJHECHHEM
IUIaHa JIEHCTBUA H KOPPEKTHPOBAaTh €ro, aJeKBaTHO OILICHUBATh COOCTBCHHBIM BKJIAa B
JESTEIIbHOCTh TPYIIBI, BBICTpAaBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, MPOSBIISAS TOTOBHOCTH
paspeniatb KOH(INKTHI.

K koHmy oOyueHus B 9 KJiacce MpeIMETHBIC pe3ysibTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTpa)kaTh
Cc(OPMHUPOBAHHOCTh y O0YYAFOIIUXCS YMEHUM:

® JCIIOJIb30BaTh TOHSTHS: CHCTEMa OTCU€Ta, MaTepUalbHas TOYKA, TPACKTOPHS, OTHOCUTEIHHOCTH
MEXaHUYECKOTO JIBMKEHUS, tedopmanus (ynpyras, iiacTudeckasi), TpeHHe, IICHTPOCTPEMHUTEIBHOE
YCKOpEHHE, HEBECOMOCTD W MEPErpy3KH, IEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEIO, IEHTP TSHKECTH
TBEP/IOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJIeOaHUs U BOJHBI, 3BYK, HHPPA3BYK U YIBTPA3BYK,
DIIEKTPOMArHUTHBIC BOJIHBI, I[IKajga JJEKTPOMAarHUTHBIX BOJIH, CBET, OJHM30PYKOCTh U
JAIBbHO30PKOCTh, CIEKTPbl HCIYCKaHUs M TMOTJOIIeHus, anbda-, 0eTa- W TaMMa-u3IydyeHHS,
W30TOIIBI, S/IEPHASI SHEPTETHKA;

e paznuyaTh  SABJCHHUS  (paBHOMEpPHOE W  HEPaBHOMEpPHOE  MPSIMOJHHEHHOE  ABHXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JTBUKCHHE, CBOOOTHOE IMMAJICHUE Tell, PABHOMEPHOE JBUKCHHE
10 OKPYKHOCTH, B3aUMOJICHCTBHE TEJI, PEAKTUBHOE JIBIDKCHHE, KOJIeOATeIbHOE JIBIDKCHUE
(3aTyxaromue U BBIHYXKJCHHBbIE KojeOaHus), pe30HAHC, BOJHOBOE IBUKEHHE, OTPAKCHHE 3BYKa,
NPSIMOJIMHEHHOE PACIpOCTpaHEeHHEe, OTPAKEHHE U TMPENIOMIICHHWE CBETa, IMOJHOE BHYTpEHHEe
OTpaKEHHE CBETa, pa3jOKEeHHe OeJOoro CBeTa B CIEKTP M CIOXKEHHE CIEKTPAIBHBIX I[BETOB,
JUCTICPCUST CBETa, E©CTSCTBCHHAs] pPaJMOAKTHBHOCTh, BO3HMKHOBEHHE JIMHEWYATOTO CIICKTpa
U3ITy4eHUs) 10 OMHMCAHUI0 UX XapPAKTEPHBIX CBONCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUECKOE SIBIICHUE;

® pAacIo3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3NUYECKUX SBICHUI B OKpYXKAIOIIEM MHpE (B TOM YHCIIE
(bu3nyecKue SBJICHHUS B TPHUPOJIC: MPWINBBI U OTIUBEI, JABWKCHHE TuTaHeT COJIHEYHOW CHCTEMEI,
PCAKTUBHOE JIBIDKEHUE J>KUBBIX OPTraHU3MOB, BOCIPHUSATHE 3BYKOB YKHBOTHBIMH, 3EMIICTPSICCHHE,
ceficCMHYeCKHe BOJIHBI, IIyHAMH, X0, I[BETa TEJ, ONTHYCCKUE SIBICHUS B MPHUPOJIE, OMOIOTHISCKOEe
NEHCTBHE BUANMOIO, yIbTPAQHUOIETOBOIO W PEHTTEHOBCKOTO U3MYYCHHH, €CTECTBEHHBIN
paIMoOaKTUBHBIN (DOH, KOCMUYECKUE ITy4d, PAAMOAKTHUBHOE H3IYYCHHE MPHUPOJHBIX MUHEPAJIOB,
JNEHCTBUE paJMOAKTUBHBIX W3JIy4eHUH Ha OpraHu3M 4YellOBeKa), MpPH OTOM TEPEBOIWTH
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MPaKTUYECKYIO 33/1auy B y4eOHYIO, BBIICTATh CYIIECTBEHHBIC CBOWCTBA (MpU3HAKU) (HU3HMUECCKUX
SIBIICHUI;

® OMNUCHIBATh U3YYEHHBIE CBOWCTBA Ted M (U3UUYECKUE SBICHUS, UCTOIb3YS (PU3UUECKHUE BETUYUHBI
(cpemHsis W MTHOBEHHAass CKOpPOCTh TeJa TPU HEPAaBHOMEPHOM JIBIDKEHUH, YCKOPCHHE,
nepeMenieHue, myTh, YriaoBas CKOPOCTh, CUjla TPEHUS, CHJIAa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHUE
CBOOOJHOIrO TMaJeHHs, BeC Teja, HMMIIYJIbC Tejla, HMIIYJIbC CHUJIBI, MeXaHHueckas pabota u
MOIIIHOCTb, MTOTCHIIMATbHAS YHEPTHsI TeJa, MOJHATOr0 HaJ TTOBEPXHOCTHIO 3€MJIH, MOTEHIMAIbHAS
DHEPrusl CXKATOH MPYKUHBI, KHHETHYECKAsh dHEPTHUs, MOJHAS MEXaHWYeCcKas JHEprusi, Mepuoj u
yacToTa KoJeOaHui, IJIMHa BOJIHbBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTellb
MPEIOMIICHUSI CPEJIbl), IPU OMHCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKHI CMBICI HUCIOJIB3YEMBIX
BEJIMYMH, 00O3HAUEHUS U CIUHUIBI (DU3MYECKUX BEIUYMH, HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIUYHMHY C JPYTHMMH BEIHYMHAMH, CTPOUTH TpadUKH M3Y4EHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIHUNH;

® XapaKTepH30BaTh CBOMCTBA Tell, PU3NUYCCKHUE SBIICHUS W MPOIIECCHI, UCTIONB3Ys 3aKOH COXpPaHCHUS
SHEPruH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHIUIT CYTIEPIO3UIIUN CUJI, IPUHITUI OTHOCUTEIHLHOCTH
[anunes, 3akonbl HplOTOHA, 3aKOH COXpaHEHUS UMIYJbCa, 3aKOHBI OTPAXKEHHUS U MPEIOMIICHUS
CBETA, 3aKOHBI COXPAHECHHS 3apsAI0BOTO M MACCOBOTO YHCEN MPHU SIEPHBIX PEAKIUSIX, MPU ITOM
JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA ¥ 3aIMCHIBATH €TI0 MATEMAaTHICCKOE BRIPAKEHUE;

® OOBSCHATH (PU3MYCCKUE MPOIECCHl W CBOWCTBA TElI, B TOM YHCIE M B KOHTEKCTE CHUTYaIui
MIPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYHMHHO--CIICJCTBCHHBIC CBSI3U, CTPOUTH
0o0BsicHEeHHE M3 2—3 JIOTMYECKHX IIIaroB C OMOpPOM Ha 2—3 M3y4YEHHBIX CBOWMCTBA (PU3UUECKHX
SBIICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemaTh pacyE€THHIC 33/1a4u (OMUPAIOIINECS HA CHCTeMY U3 2—3 ypaBHEHHI), UCHIONB3YS 3aKOHBI U
dbopMyIbl, cBsI3bIBarOIINE PU3NUYECKUE BEIUYUHBI: HA OCHOBE aHaJIHM3a yCIOBHS 3a7]aud 3aliChIBATh
KpaTKOE YCJIOBHE, BBISBIATH HEAOCTAIONIME WM HW30BITOYHBIC JaHHBIC, BBIOUPATH 3aKOHBI WU
bopMyIbl, HEOOXOAMMBIC ISl PEHICHUS, MPOBOAHWTH PACUYETHl W OIEHWUBATH PEATHCTUIHOCTH
MOJTy4EHHOTO 3HaUYeHUs (PU3UUECKOI BETUYMHBL;

® pAaCIIO3HABAThH MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh TIPH ITOMOIIU (U3NIECKUX METOJIOB, UCTIONB3YS
OMHMCAaHHUE WCCIEJOBAHUS, BBIICTATh MPOBEPSIEMOE MPEATNOTIOKEHUE, OICHUBATh MPABUIBHOCTh
MOpsITKa TPOBEJCHUS  WCCICAOBAaHUsS, JIeJaTh BBIBOJBI, HHTEPIPETUPOBATH  PE3YJbTATHI
HAOJIIOJICHUI H OIBITOB;

® TIPOBOJHTH ONBITHI TIO HAONIOJACHUIO (PU3NYCCKUX SIBICHUA WU (U3HYECKUX CBOWCTB Tl
(u3ydyeHre BTOpOTO 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUs HSHEPTUM, 3aBUCHMOCTH TEpPHOJIa
Kosie0aHui TPY)KMHHOTO MasiTHUKa OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTMTYBl MallbIX KoJeOaHWH, MPSMOJMHEHHOE pAacIpOCTPAaHEHHE CBETa, PA3OKEHHE OeIoro
CBETa B CHEKTP, M3yYCHHUE CBOWCTB M300paKEHUS B TIJIOCKOM 3€pKajie U CBOWCTB M300pa’KCHUS
npeaMeTa B coOuparomel JIMH3e, HaOII0IeHNEe CIUIONIHBIX M JTUHEHYATBhIX CIIEKTPOB W3IIYUCHHS):
CaMOCTOSITENILHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyAOBaHUsS, OMHCHIBATH XOJI
OTIBITA M €T0 Pe3yNIbTaThl, HOPMYIUPOBATH BHIBOJIBI;

® TIPOBOAWUTH TPU HEOOXOIUMOCTH CEpUI0 TPSMBIX H3MEPEHUU, OMpENeNss CpeaHee 3HaueHHe
u3MepsieMoil BeMUYUHBI ((DOKYCHOE paccTOsHuE COOWparomiel JWH3bI), O0OOCHOBBIBATH BBIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUO0pa);

® TIPOBOJWUTH HCCIIECIOBAHHE 3aBUCHUMOCTEH (U3NYECKUX BEITUYMH C WCIOIH30BAHUEM MPSMBIX
U3MEpeHUi (3aBUCUMOCTh TYTH OT BPEMEHH NPH PABHOYCKOPEHHOM JIBFDKCHHUH 0€3 HavyaJbHOM
CKOPOCTH, Iepuoja KojeOaHUN MaTeMaTH4eCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTIjia
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OTpaK€HMsI CBeTa OT YIVla MaJeHHs M yIia MpeJoMJIEHUs OT yIyla MaJeHus): IJIaHUPOBaTh
UCCIICIOBAaHUE, CaMOCTOSITEIbHO COOHMpaTh YCTAHOBKY, (PUKCHpOBATH pe3yJabTaThl IMOJTY4EHHOU
3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BUJE TAOIHIl U TPaHKOB, JA€IaTh BHIBOABI 110 pE3yJbTaTaM
UCCIICJOBAHNS,

® TPOBOAHWTH KOCBEHHBIC M3MEPEHUs (PU3UYECKUX BEIHYMH (CPEOHssI CKOPOCTh U YCKOPEHHUE Teja
IpU PABHOYCKOPEHHOM JBM)KEHHM, YCKOPEHHE CBOOOAHOIO MAaJACHMs, KECTKOCTb IPYXKHHBI,
KOO(QQHUIUEHT TpPEeHHs CKOJIBKCHHUS, MeXaHWuyeckas paboTa W MOILIHOCTb, YacTOTa W IEPUOJ
KOJICOAHWH MaTeMaTHYECKOrO U MPYKUHHOTO MAasSTHUKOB, ONTHYECKasl CHia COOMpAIOIeH JTHH3HI,
palMOaKTUBHBIA (DOH): MIAHMPOBATh M3MEpPEHHs, COOMpATh SKCHEPUMEHTAJIbHYK YCTAaHOBKY MU
BBITOJIHATh U3MEPEHHUS, CIENys NMPENIOKEHHOW MHCTPYKLUHU, BBIYUCIATH 3HAYCHUE BEIUYMHBI U
AHAJIU3UPOBATH MMOJYYEHHBIE PE3YJIBTATHI C YUETOM 338JaHHOU MOTPEIIHOCTH U3MEPEHHI;

e COOJIOAATh NIPaBUIIA TEXHUKU 0€30IaCHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000PYAOBAaHHEM;

® pa3nuuyaThb OCHOBHBIE IPU3HAKM MW3YYEHHBIX (U3MYECKUX MOJeNel: MaTepuajipHas TOYKa,
abCOJIIOTHO TBEP/OE TENO, TOUCUHBIM MCTOUHUK CBETA, JIyd, TOHKAs JIMH3a, IUIAHETapHas MOJENb
aToma, HyKJIOHHasl MOZIEJIb ATOMHOT'O s1]Ipa;

® XapaKTEepPHU30BaTh MPUHLUIBI JEHCTBUS U3YUYEHHBIX IPHOOPOB U TEXHUUECKUX YCTPOMUCTB C OMOPOM
Ha UX ONUCaHus (B TOM 4YMCIE: CHUAOMETpP, NATYUKH IOJOXKEHUS, PACCTOSAHUS U YCKOPEHHS,
pakera, 3X0J0T, OYKH, EPUCKOII, (OTOAIIApaT, ONTUYECKUE CBETOBObI, CHEKTPOCKOII, TO3UMETD,
Kamepa BuibcoHa), UCHONb3ys 3HAHUS O CBOMCTBaX (PU3MUECKUX SBIEHUM M HEoOXOAHUMBIE
¢uznyecKkue 3aKOHOMEPHOCTH;

® JCIOJb30BaTh CXEMbl M CXEMATUYHBIE PHUCYHKH M3YyYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOIMUYECKUX MPOLECCOB MPH PEUIEHUH Y4eOHO--IIPAKTUYECKUX
3a/1a4, ONTUYECKUE CXEMbI JUIsl NMOCTPOCHUS M300pakKeHWH B INIOCKOM 3€pKajie U coOuparoiient
JINH3E;

® [PUBOJUTH NpPUMEPHl (HAXOAUTh WHQPOPMALUMIO O MPUMEpPax) MPAKTUYECKOTO HCIOIb30BaHUS
¢u3nUecKux 3HaAHUN B MOBCETHEBHOM XM3HM JUIs oOecrieyeHus: 6e30MacHOCTH MpH OOpaIleHuH C
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIOACHUS HOPM
HKOJIOTUYECKOI'O MTOBEJICHUS B OKPYKAIOLIEH Cpelie;

® OCYUIECTBIATh MOUCK HH(popManMu (pusnueckoro cojaepkanus B VHTepHeTe, caMOCTOSATENbHO
bopMynupys TOUCKOBBIM 3ampoc, HAXOAWUTh IYTH OIpPENEICHHs] JOCTOBEPHOCTH IOIY4EHHOMN
MH(pOpMalLlK HAa OCHOBE UMEIOIMXCS 3HAHUIN U JTOTIOJIHUTEIbHBIX HCTOYHUKOB;

® UCMOJb30BaTh IpPU  BBINOJHEHWH YYEOHBIX 3aJaHUl Hay4yHO--TIOMYJSPHYIO JINTEpaTypy
(bu3nuUecKoro cofep)kaHus, ClpaBOYHbIe MaTepHalibl, pecypchl ceTu VIHTepHeT, BiajieTh npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, peoOpa3oBaHus HHGOPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

® co3gaBaTb COOCTBEHHBIE IMCHBMEHHbIE M YCTHBIE COOOIEHHS Ha OCHOBE HWHGOpMAlUU U3
HECKOJIbKUX MCTOYHHKOB (PU3UYECKOTO COAEp)KaHUS, NyOIMYHO MPEJCTABIATh pPE3yJbTaThl
MIPOEKTHOM WJIN UCCIIeI0BATENIbCKON NEATENIbHOCTH, IPH 3TOM IPaMOTHO HCIOJIb30BaTh U3yUEHHBIN
MOHSITUMHBIN annapar u3y4yaemMoro pasjena (pU3uKy U COMpOBOXKAAaTh BBICTYIUICHHE Mpe3eHTalueil
¢ y4€TOM 0COOEHHOCTEH ayIuTOPHH CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoandecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoThI
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 dusnka - HayKa 0 IIPUPOIE 2 bubmorexa HOK
’ K pHpoA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 D 2 1
HBHHCCIHIE BEIHHIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOJT ITO3HAHUS 2 1 bubmorexa HOK
’ i A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nean 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHNH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BetecTa https://m.edsoo.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL ) 1 bubmuorexa [JOK
' BEIleCTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHEbI TOSIHUS B TBa 2 1 bubmorexa HOK
’ pe © cocto erec https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
bubmuorexa [JOK
3.1 M 3
CHARITICCROC ABIDKCHHC https://m.edsoo.ru/7f416194
32 HNuepuus, Macca, IIIOTHOCTH 4 1 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. . 14 1 2
33 Cuna. Bupet cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Masnenue. Ilepenaya naBieHust TBEPABIMU 3 bubmumoreka [IOK
' TeJIaMH, KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
47 1 5 bu6mmoreka [IOK
' ABJICHAC AHKOCTH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 Atmocheproe rasrenue 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTPYKEHHOE 7 1 3 bubnnorexa [HJOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGoTa n MoIHOCTD. JHeprus
bu6mmoreka [JOK
. 3 1
31 Pabora u momgocTs https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 I1 1
> DOCTRIE MEXAHHMIMBL > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1 1
>3 CXATITCCRAL FHEpTIA https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejoB U TeM uudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe IBJICHUS
1.1 CTpoeHne 1 CBOMCTBA BEILIECTBA 7 bubmmorexa [IOK
' P H https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CTITOBBIC TIPOLECERT https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3zgea 2. diekTpuyeckne 1 MAarHUTHbBIE SIBJICHUS
DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
1 UX B3aUMOIECHCTBHIE https://m.edsoo.ru/7f4181ce
buo OK
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 20 1 7 hgpjsl:l;l/(r);i;asci.ru 764181 ce
bu6mmoreka [IOK
2.3 M 6 1 1
ATHHTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM (uudpoBble)
Ne n/m P Konrpoubusie IIpakTuueckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro bubmuoreka [JOK
1.1 10 1
OIIMCaHU https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonelictBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUS 10 1 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannuyeckue KoJ1e0aHusl H BOJHBI
bu6mmoreka [JOK
2.1 Mexannueckue KoueOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4eckue BOJIHEL 3BYK 8 1 3
Y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
AJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
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4.1 3aKOoHBI pacpOCTPAaHEHHUS CBETA 6 2 BrGmnorexa LIOK
' pacnpoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI ¥ ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
43 Paznoxenune 6eoro cBera B CIIEKTP 3 1 2 hitps-//m.edsoo.ru/7f41ada6
Hroro no pazgeny 15

Pa3zgen 5. KBaHTOBLIE IBJICHUSA

5.1 Hcnyckanue U morjIoieHue CBETa AaTOMOM 4 1 bubmorexa HOK
' M = https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHre aTOMHOTIO sapa 6 1 bubmorexa [TOK
' p AP https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 bl 7 1 1
FICPHDIC peariiui https://m.edsoo.ru/7{41a4a6
Htoro no paznemny 17

Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 NI MOYJIb

[ToBTOpeHue U 06001IeHUE COAEePKAHUS bubnunoreka [JOK
6.1 9 1 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 27
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Inct cornacoBaHusa k gokymeHTy Ne 113 ot 01.09.2023
MHuumnaTop cornacosaHua: 3anHynnuHa .H. [JupekTtop
CornacoaHue nHnyumposaHo: 01.09.2023 18:43

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 3anHynnuHa IN.H. 01.09.2023 - 18:43
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