MYHUIHNAJBHOE BIOUKETHOE OBIIEOBPA3OBATEJIbHOE YYPEXK/JIEHHE
«IEHTP OBPA30BAHUA I'. APT'YH UMEHU IIEPBOI'O IPE3UIEHTA YEYEHCKOU
PECITYBJIMKH, 'EPOSA POCCUU AXMATA-XA/IZ KU KAIBIPOBA»

[MTPUHSTA YTBEPXJEHA

PemenneM MeToanueckoro o0ObeTMHEHUS npukazom MbBOY «110
YUHTEIIEH IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA r. Aprys um. A-X. KaznpipoBa»
poToKoJ oT «29» 08 2024r. Nel ot «02» 09 2024r. Ne 128

MoanucaH: Myuyxaesa Jlusa

M y Llyxa e Ba Wemunn-XaxaesHa

DN: OU=[upektop, O="MBOY ""LOr.
ApryH um. A.-X. Kagbiposa™",

J-I M 3 a CN=Myuyxaesa Jinsa

Lemun-XaxaesHa,
E=co_argun@mai.ru

LIJ e M Mn _Xa)KOCHOBaHMeZ S ABNS0CH aBTOPOM

3TOro JOKyMeHTa
MecTononoxeHue: MecTo noanucaHus

a e B H a [ata: 2024.09.25 14:34:19+03'00
Foxit PDF Editor Bepcus: 11.0.1

JlononmuuTenbHas o01eodpa3oBaTeIbHas 00IIepa3BUBAIOIasl MporpaMmma
€CTECTBEHHOHAYYHOW HANPaBJICHHOCTH JAETCKOro TexHomnapka «KBaHTOpHUyM»

Ha 2024-2025 yu. 1.
«3a cTpaHuuaMu ydyeOHUKA PU3MKI»

68 yacos

Cocrasurenn: Unpmuesa ©.M.

ApryH
2024 r.



INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no (u3MKe ycTaHaBIMBACT paclpesieleHne y4eOHOro MarepHuaia 1o rojam o0y4eHus
(mo kjaccam), mpejiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh U3YyYEHHs] TEM, OCHOBAaHHYIO Ha JIOTHMKE
Pa3BUTHS IPEIMETHOTO COJIEPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJatOLIIXCSl.

IIporpamma no ¢usuke pa3paboTaHa ¢ LENbI0 OKAa3aHUA METOJUYECKOM MOMOLIM YYHUTEN0 B
co3laHuM paboueil mporpamMmbl 0 Y4eOHOMY MTPEIMETY.

dusnka SABISIETCS CUCTEMOOOPA3YIOIIMM JUIl €CTECTBEHHOHAYYHBIX YYEOHBIX IpPEIMETOB,
MMOCKOJIbKY (DM3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHUM, N3y4aeMbIX XHMHEH, OMOJIOTHEH,
acTpoHOMHEH U (u3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAyUHYIO KapTHHY MHUDA,
MpeoCTaBiIsIeT Haubosiee ACHbIe 00pa3lbl MPUMEHEHUSI HayYHOT'O METOJIa MO3HAHMA, TO €CTh CrIocoda
IIOJIy4EeHHUs JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa u3 IIaBHBIX 337124 (PU3NYECKOTO 00pa3oBaHUs B CTPYKType 0oOIIero o0pa3oBaHUsl COCTOHUT B
(bopMHPOBAaHHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECca K HayKe y 00ydJaroLuxcsl.

Wzyuenne ¢u3ukun Ha  0a30BOM  YpOBHE  NpEANONaraeT  OBJAJCHHE  CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKT€PU3YyIOLUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

HAy4YHO OOBSICHATH SIBIICHUS;
OLIEHUBATh U MOHUMATh 0COOEHHOCTH HayYHOI'O UCCIIEeI0OBAHMUS;
UHTEPIPETUPOBATH IaHHBIE U UCIIOJIb30BaTh HAYUHbIE 10KA3aTEIbCTBA J1JIS TIOJyUYEHUS BBIBOJIOB.

esaun u3yyenus: pU3UKU:
npuoOpeTeHne MHTEepeca W CTPEMIICHUST 00y4aroMUXCsi K HAYYHOMY M3YYEHHUIO MPHPOJIBI, Pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TIPEACTABICHUH O HAYYHOM METOJAE TO3HaHUS U (HOPMHUPOBAHHME HCCIEIOBATEIHCKOTO
OTHOILLICHMS K OKPY>KAIOLIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysbTaTa W3Yy4eHUs OCHOB CTPOCHHS MaTepUU H
(byHIaMEHTaJIbHBIX 3aKOHOB (PU3HUKHY;

(dbopmMHpoBaHKE TIPEJCTABICHUN O POJM (U3UKHU JJIST PA3BUTHUS JAPYTHUX €CTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOTHI;

pa3BUTHE TMPEICTABICHUA O BO3MOXHBIX cepax Oynymeill mnpodeccHoHAIBHOW JesTeIbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOArOTOBKA K JaJIbHEHIIeMy 00yYEHHIO B 9TOM HallpaBJICHUH.

JlocTIKeHHe 3TUX IIeNiell mporpaMMbl 1O (U3MKE Ha yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
o0ecreynBaeTcs pelieHueM CIeIyonux 3aAay:
pUOOpETEeHNE 3HaHUM O TUCKPETHOM CTPOEHHUH BEIIECTBA, 0 MEXAaHUYECKUX, TEIIJIOBBIX, SJIEKTPUUYECKUX,
MarHUTHBIX U KBAaHTOBBIX SIBICHUSX;
pUOOpETEeHNE YMEHUIN ONMUCHIBATh U OOBSICHATH (PU3NUECKHE SBJICHUS C MCIOIb30BAHUEM IOTYYEHHBIX
3HAHUI;

OCBOEHHUE METOJIOB PELICHUS MPOCTEUIINX pacYETHBIX 33/1a4 C UCIOJIb30BaHUEM (U3UUYECKUX MOJEINEH,
TBOPYECKHX M MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHHWI HAOIIOAAaTh TMPUPOJIHBIC SBJICHUS M BBHIMOIHATH ONBITH, JTAOOpaTOpHBIE PabOTHI U
HKCIEPUMEHTAIbHbIE UCCIIE0BAHMS C UCTIOIb30BaHUEM N3MEPUTENBbHBIX PHOOPOB;

ocBoeHHE MpUEMOB PabOTHl ¢ MHPopManuell (U3NUECKOro cojepaHus, BKIIOYas HHPOPMAIHUIO O
COBPEMEHHBIX JTIOCTHKEHUAX (DU3MKH, aHATIM3 U KPUTHUECKOE OLIEHUBaHUE UH(POPMALINY;

3HAKOMCTBO €O c(hepamu MmpodeccnoHalIbHOM AeSITENbHOCTH, CBSI3aHHBIMU C (DU3UKOM, M COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMM Ha IOCTHKEHUAX (PU3MUECKON HAYKH.

[Ipennaraemblii B mporpamMme o (U3MKe MepedyeHb JadopaTOpHBIX pPadOT U ONBITOB HOCHUT
PEKOMEHIaTeNIbHBIM XapaKkTep, YYUTeIb JeJIaeT BBHIOOp MpoBeeHHs 1a00opaTOpHBIX pabOT U ONBITOB C
y4€TOM HHJUBUIYaJIbHBIX OCOOEHHOCTEW OOy4arolmuXcs, CHUCKAa OSKCHEPUMEHTANbHBIX 3aJlaHuM,
IpeJylaraeéMbIX B paMKaxX OCHOBHOT'O T'OCY/IapCTBEHHOT'0 SK3aMeHa 1o (pusuke.



COJAEP)KAHUE ObYYEHUA
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Pa3neu 1. ®usuka u e€ posib B NO3HAHMHN OKPY’KAKOIIEro MUpa.

®dusuka — HayKka o npupone. ABnenns npupoasl. GU3NUECKue SBICHUA: MEXaHUYECKHUE, TEILIOBBIE,
JJIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. M3Mepenne gusndeckux BeauuuH. Pusnueckue npubopsl. IlorpemHocts
n3MepeHuil. MexxyHapoaHas cucTeMa eIMHULL.

Kak ¢u3uka u Jgpyrue ecrecTBEHHblE HAayKM M3y4aroT NpHpony. EcrecTBEeHHOHay4yHbI MeETOX
[IO3HAHUA: HAOIIOZECHUE, MOCTAHOBKA HAYYHOI'O BOINPOCA, BBIJBM)KEHUE THUIIOTE3, SKCIHEPUMEHT I10
MIPOBEPKE THIOTE3, OOBSICHEHNE HA0I0JaeMOoTo siBiieHUs. Onucanne GU3NUECKUX SBICHUN C MOMOIIBIO
MOJICIIEN.

Jemoncmpayuu.
1. Mexanuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
2. Ousnueckue mpuOOPHI U MPOLEypa MPSAMBIX H3MEPEHUH aHAIOTOBBIM U TU(PPOBBIM TPHUOOPOM.
Jlabopamopuvie pabomul u onvimol.
OmnpesienieHre EeHBI ACICHUS KAl H3MEPUTEIHLHOTO proopa.
N3mepenue paccTossHUMN.
N3mepenne o0bEMa )KUIAKOCTH M TBEPIOTO Tea.
Ormpezenenne pa3MepoB MajbIX TEJ.
N3mepenne remneparypsl Py NOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTYUKA TEMIIEPATYPBHI.
[IpoBenenue uccienoBaHusl MO MPOBEPKE THUIOTE3bI: JATBHOCTh MOJIETA MIAPHKA, MYIIEHHOTO
TOPU30HTANILHO, TEM O0JIbIIIe, YeM OO0JbIle BBICOTA ITYCKa.
Paznen 2. [lepBoHayanbHble CBeeHNs 0 CTPOCHUH BelleCcTBA.
CrpoeHue BelIeCTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONbITHI, JOKA3bIBAIOLIUE JUCKPETHOE
CTPOEHHUE BEILIECTBA.
JIBrkeHue yactull BemecTBa. CBsi3b CKOPOCTH JIBUXKEHMS 4AacTHI] C TeMIlepaTypoil. bpoyHoBckoe
nBrkeHue, TuQy3us. BzanMopelicTBHE YacTUI] BEIIECTBA: IPUTSDKEHNE U OTTAIKMBAHHE.
ArperaTtHble COCTOSIHHSI BEILIECTBA: CTPOCHHME Ta30B, KUIAKOCTEH M TBEPABIX (KPUCTAIUTMYECKHX )
Ten. B3auMocBsI3p MEXKIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUSIX M HUX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOIBI.

oakrwdE

Hemoncmpayuu.
1. HaGmonenne 6poyHOBCKOTO JBHKEHUS.
2. Hab6mrogenue nuddysuu.
3. HabGmronenwue siBIeHUH, OOBSICHSIOMIUXCS MPUTSHKCHHEM WJIH OTTATKMBAHUEM YacTHII BEIIECTBA.

Jlabopamopmuwvie pabomol u onvimol.

1. Omnenka nuamerpa aToMa METOJIOM PSJIOB (C HCTOJIb30BaHUEM (hoTorpaduii).
2. OmbIThI IO HAOTIOACHUIO TETIJIOBOTO PACHIUPEHHUS T'a30B.
3. OmbITHI 10 OOHAPYKEHUIO JCHCTBUS CHII MOJICKYJISIPHOTO TPUTSHKCHHUS.

Pa3nen 3. /IBu:xeHne u B3aumMojieiicTBue TeJl.

Mexanuueckoe nmxeHue. PaBHomepHoe u HepaBHOMepHoe aBukeHue. Ckopocth. CpemHsist
CKOPOCTH MPU HEPABHOMEPHOM JIBIKEHUU. PacuéT myTH v BpeMeHU JIBHKEHUSI.

SBnenne mHepuuu. 3aKOH WHEpUMU. B3anmopaedcTBUE Ten KaKk NPUYMHA W3MEHEHUS CKOPOCTH
JNBIWKEHUS Teln. Macca kak Mepa uHepTHocTH Tena. llnoTHocTh BemiecTBa. CBsi3b IIOTHOCTU C
KOJIMYECTBOM MOJIEKYJI B eMHUIIE 00BEMa BEIECTBA.

Cuna xak xapakTepucTuKa B3aumojieicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. Mismepenue cuibl
C TIOMOIIBIO TUHAMOMETpA. SIBJIeHHE TATOTEHUS W cuia TshkecTH. Cuila TSDKeCTH Ha JAPYTuX TUTaHeTax.
Bec Tena. HeBecomocth. CnokeHne cui, HalpaBiI€HHBIX MO OJHON mpsMoil. PaBHOAeiCTByomas CHIL
Cuna tpenusi. TpeHre CKOMbKEHUsS U TPEHHUE TIOKOs. TpeHue B MPUPOJIe U TEXHUKE.

Hemoncmpayuu.
1. HaOmroneHue MEXaHUYECKOTO IBHKEHUS Tela.
2. HW3mepeHne CKOPOCTH MPSIMOJIMHEHHOTO JIBHKCHHUS.



HabnroneHue siBieHus: HHEPLUU.
HaGnronenne u3MeHeHus! CKOPOCTH MTPU B3aUMOJICHCTBUN Tedl.
CpaBHeHME Macc 10 B3aUMO/ICUCTBUIO TE.
CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHOW MPSMOM.
Jlabopamopuusie pabomot u onvimel.
1. OmpeneneHue CKOpPOCTM PaBHOMEPHOIO JIBI)KEHHs  (IIapUka B JKUJKOCTH, MOJEIHU
JIEKTPUUYECKOT0 aBTOMOOMIIS U TaK JaJiee).
2. OmpeneneHue CpeHe CKOPOCTH CKOJBKEHUS OpyCKa MU MAprKa 0 HAKIIOHHOH IITOCKOCTH.
3. Omnpenenenue MIOTHOCTH TBEPJOTO Tea.
4. OnpITbl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb pacTshkeHus (nedopMmanuu) HPYKUHBl  OT
IIPUIIOKEHHOMN CHUJIBL.
5. OnbIThl, AEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI TPEHUS CKOJBKEHHUS OT Beca Tejla M Xapakrepa
COIPUKACAIOLIUXCS TIOBEPXHOCTEN.

Pa3zneun 4. /laBjieHne TBEPABIX TeJl, JKMIKOCTE U ra3oB.

Hasnenne. CrocoObl yMEHbLICHHS W YBeIWYeHHsS JaBieHus. JlaBneHwe ras3a. 3aBHCHMOCThb
JaBlieHusl ra3a oT o0béma, TemmepaTypbl. llepenaua naBneHuss TBEPABIMHM TelaMH, KUAKOCTIMH U
razamu. 3akoH [lackamns. [IHeBMaTnyeckue MamMHbBL. 3aBUCUMOCTH JIABJICHUS KHUJIKOCTH OT TIYOMHBI.
I'mapocratudeckuit mapagokc. Coobaromyecs cocyasl. ['uapaBinyeckue MeXaHU3MBl.

Atmocdepa 3eman u atmocepHoe naBieHue. [I[pUunHbl CyIECTBOBaHMS BO3IYIIHOM 00010YKU
3emiu. OmnbiTr Toppuuemnu. M3mepenue atmochepHOro JaBieHUs. 3aBUCUMOCTb aTMoc(hepHOro
JIaBJIEHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl a1 u3MepeHus: arMocepHOro AaBJICHUS.

JlelicTBUE >)KUIKOCTU U Ta3a Ha MOrpyXEHHOE B HMX Telslo. BulTanmkuparomias (apxumenoBa) cuia.
3axon Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

2SI

Jemoncmpayuu.
3aBUCUMOCTbH JAaBJICHUS T'a3a OT TEMIIEPATYPBhI.
[lepenada naBineHus KUIKOCTHIO U Fa30M.
CooOmiaromuecs CoCy/bl.
I'mppasinueckuii npecc.
[IposiBnenue nerictBus aTMoc(hepHOTO JaBICHHUS.
3aBHCHMOCTh BBITAIIKABAIONICH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tela M IUIOTHOCTH
KHUJKOCTH.
PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.
8. VYcioBue I1ulaBaHUS TeN: IUIABaHHE WM TOTPYXKEHHE Tel B 3aBUCHUMOCTH OT COOTHOLICHHUS
IUIOTHOCTEW TeJIa U JKUJIKOCTH.
Jlabopamopuwvie padbomol u onvimol.
HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOM B )KUJIKOCTh YacCTH Tea.
Onpenenenne BITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B KHUIKOCTb.
3. TIpoBepka HE3aBUCUMOCTH BBITATKHBAIOIICH CHJIBI, ICUCTBYIOMICH HA TEJIO B XKUIKOCTH, OT MACCHI
Tena.
4. OnbIThl, TEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIIbI, JACHCTBYIOIIEH Ha TElo B
KHJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUIAKOCTh YaCTH TeJa U OT INIOTHOCTHU >KUIKOCTH.
5. KonctpynpoBanue apeoMeTpa WM  KOHCTPYHpPOBaHME JIOAKM U OImpefelieHue  eé
IPy30I0AbEMHOCTH.

Paspnen 5. PaGora u MOIHOCTB. JDHeEpPrus.

Mexanunueckasi pabota. MOITHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. llpaBuio paBHOBecHsl phluara.
[IpumeHeHHe mpaBuiia paBHOBECHs pbluara K OJIoKy. «3osotoe mpaBuio» mexanHuku. KITJ[ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY M TEXHHKE.

Mexannueckas ’Heprus. Kunerndueckas v noteHuuanbHas Heprud. lIpeBpamienue onHoro Buaa
MEXaHUYECKOHN HEepIruu B APYroil. 3aKoH COXpaHEHUs! JHEPTHH B MEXaHHKE.

ogakrwdE
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Hemoncmpayuu.
1. TIpumepbl MPOCTHIX MEXaHU3MOB.
Jlabopamopuvie pabomol u onvimol.



1. Ompenenenune pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBHKEHUHU Tella 1O TOPHU30HTaIbHOU
MIOBEPXHOCTH.

HccnenoBanue ycinoBuii paBHOBECHS pblyara.

N3mepenne KII/] HakIIOHHOM IIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUSI MEXAaHUYECKOU SHEPTUU.

wmn
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Pasnen 6. TerioBble siBIeHHS.

OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHMs BellectBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYJ. OmbIThI, MOATBEPKIAIOIINE OCHOBHBIE IOJIOXKEHUS MOJIEKYJISPHO-
KUHETUYECKON TEOPUH.

Mopnenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSHUN BemiecTBa. Kpucramnuueckue u
amopdubie Tenma. OObsSCHEHUE CBOWCTB Ta30B, JKUIKOCTEH W TBEPIABIX TEN HAa OCHOBE IOJIOKCHHIMA
MOJIEKYJIIPHO-KHUHETUUECKOW Teopur. CMaunBaHWe W KallWULSIpHbIE sABJICHUs. TemioBoe pacliupeHue u
CKaTHe.

Temneparypa. CBsizb TemMmeparypbl CO CKOPOCTBIO TEIJIOBOTO JABMKEHUs 4acTUL. BHyTpeHH:s
sHeprusa. CrocoObl M3MEHEHUS BHYTPEHHEH SHEPrHH: TerJionepefada W coBeplieHue padoTbl. Bumabl
TEIUIONEpe1auu: TEIIONPOBOAHOCTb, KOHBEKLIUS, U3IyYCHHE.

KonnuecTBo Temnorel. YenbHas TEIUIOEMKOCTb BELIECTBA. TeMI000MEH U TEIJIOBOE PaBHOBECHE.
VYpaBHenue TeruioBoro Oamanca. IlnaBneHue M OTBepJeBaHUE KPHUCTAJUIMYECKUX BEIIECTB. Y ENbHAS
teroTa 1iasneHus. [lapooOpasoBanue u konzaeHcarus. Mcnapenwe. Kumnenue. YnpenbHast Tteriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Ipunuuns! pabotsl temnoBbix asuratened KIIJ temnoBoro nsurarens. TemsoBble ABUraTenu u
3alUTa OKPYKAIOIIEH Cpe/bl.

3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpoLeccax.

Jemoncmpayuu.
Habmtoienne 6poyHOBCKOTO JIBUYKEHUSI.
Ha6monenue nuddysum.
Habmtoienue siBjaeHn cMauMBaHUs U KaMWJUTSIPHBIX SBJICHHM.
HaGmronenue TenioBoro pacuimpeHust Tel.
W3meHeHue gaBiieHus ra3a npyu M3MEHEHUN 00bEMa U HarpeBaHUM WIIN OXJIAXKICHHUH.
[IpaBuna u3amMepeHus TeMIepaTypsl.
Buasl Tenionepenaun.
OxJtak/ieHre Mpu COBEPIIEHUU PaOOTHI.
Harpeanue nipu coBepiiieHUH padOThl BHEITHUMU CUIIAMHU.
0. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
1. HaGmroneHue KUIeHus..
2. HabimroteHure oCTOSTHCTBA TEMIIEPATYPhI P TUTABIICHUH.
3. Mozenu TeIUIOBBIX IBATATEIIEH.
Jlabopamopuvie pabomsl u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TIPUTSKEHUSI.
OMBITHI 110 BBIPAITMBAHUIO KPUCTAUIOB MIOBAPEHHOM COJIM WIIHM caxapa.
OnbITHI 1O HAOTIOIEHHUIO TETIOBOTO PACIIMPEHHUSI TA30B, JKUIKOCTEH U TBEPABIX TEI.
Ompenenenne naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJICHUS BO3yXa OT €ro o0bEMa M HarpeBaHUs WA
OXJIQXKICHHUSI.
[IpoBepka runoTespl TMHEWHOW 3aBUCUMOCTH JUITMHBI CTOJOWKA KUIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.
7. Habmromenne uM3MEHEHUs BHYTPEHHEW SHEPrUU Tela B pe3yibTaTe TEIulonepenayd U padoThI
BHEIIIHUX CHII.
8. HccnenoBaHue sSBJICHHS TEIJIOOOMEHA MIPU CMEITUBAHUU XOJIOAHON U TOPsSYeH BOJIBI.

BRRROONOR~WONE
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9. OmpezneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM NpU TEII00OMEHE C HarpeThiM
METAJUIMYECKUM IIUIUHAPOM.

10. Onpenenenue yneapHON TEIUIOEMKOCTH BEIIIECTBA.

11. VccnenoBanue npoiiecca HCHapeHHUs..

12. OnpeneneHne OTHOCUTENBHON BIaKHOCTH BO3IyXa.

13. Onpeznenenue yaenbHOM TETIOTHI IJIABICHUS JIbA.

Pa3znen 7. JjekTpryeckue U MATHUTHBIE SIBJICHUS.

Dnektpusanus Ten. [[Ba poja 3yekTpruuecKux 3apsioB. BzauMopaeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTb CHUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TENl OT BEIUYHMHBI 3apsAI0B M PACCTOSHUS
MEXy TeJIaMu).

Onektpuueckoe mnoJe. Hanpsok€HHOCTh  anekTpuueckoro mnois. [lpuHuun —cynepno3unuu
ANEKTPUYECKUX IOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexkTpuueckux 3apsiioB. DJIEMEHTApHBIM 3jeKkTpuueckuil 3apsa. CTtpoeHue aToma.
[IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOIO 3apsiia.

DNEeKTPUYECKU TOK. YCIIOBUS CYUIECTBOBAHUS DJIEKTPUUECKOrO0 TOKa. VICTOUYHHMKM MOCTOSIHHOTO
ToKa. JleHCTBUS AEKTpUYECKOro TOKa (TEIIoBOe, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKUIl TOK B
KUJKOCTSX U razax.

Onektpuueckas 1enb. Cuna Toka. DiieKTpuueckoe HarpsbkeHue. ConpoTHBIEHUE HPOBOJHUKA.
VYnenbHOE coONpoTUBIEHUE BemecTBa. 3akoH Oma 1 ywyactka 1enu. IlocienoBarenbHoe U
napajuieJIbHOE COEIMHEHUE MPOBOJIHHUKOB.

PabGota W MOUIHOCTH 3yeKTpHuecKoro Toka. 3akoH J[xoyns—JleHma. DnekTpuueckue IMenu u
MOTPEOUTENH PIEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHUTHl. B3auMOJEelCTBHUE MOCTOSAHHBIX MarHUTOB. MarHutHoe noJjie. MarHuTHoe
nosie 3eMJId M €ro 3HayeHue Ui *Ku3HU Ha 3emue. OnbiT Dpcrena. MarHuTHoe 1moJie 3JeKTPUYECKOIo
ToKa. [I[puMeHeHne 3JIeKTPOMarHuTOB B TeXHUKE. J[eficTBME MAarHUTHOTO TOJI Ha TMPOBOJHUK C TOKOM.
DIEeKTpoABUTaTElb IOCTOSIHHOTO TOKA. Vcnosib30BaHUE 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOHUCTBAX
Y Ha TPAHCIIOPTE.

Omnbitel @apaned. fABneHue 3aeKTpoMarHUTHOW MHAYKUuU. [IpaBuno Jlenua. DnekTporeneparop.
CriocoObl TMONMy4YeHUsl SICKTPUUYECKON HIHEPruu. DJIEKTPOCTAHIIMKM Ha BO300HOBISIEMBIX HMCTOYHUKAX
SHEPIUH.

Jemoncmpayuu.
DnekTpusanus Tel.
JIBa pojia 2JIEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3apSKCHHBIX TEll.
YCTpoUCTBO U IEHCTBUE DIIEKTPOCKOIIA.
DnekTpocTaTHuecKas HHAYKIIHS.
3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.
[TpoBOMHUKYN U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTMHHUI 3JIEKTPUUYECKOTO MOJIS.
HcTouyHMKH MOCTOSHHOTO TOKA.
JlelicTBUS DIIEKTPUYECKOTO TOKA.
0. DnexTpUYecKHid TOK B )KHUIKOCTH.
1. T'a30BBbli1 pazpsiz.
12. 3amepeHune CHITBI TOKA aMIIEPMETPOM.
13. 3mepenune 2MeKTPUIEeCKOro HAMPSKEHUS BOJIBTMETPOM.
14. PeocTat 1 Mara3suH CONpPOTUBIICHHIA.
15. B3aumoieiicTBHE OCTOSIHHBIX MAarHUTOB.
16. MopenupoBaHre HEBO3MOKHOCTH Pa3/IelICHHUs TIOJIOCOB MarHuTa.
17. MopenupoBaHre MarHUTHBIX TIOJIEH MTOCTOSTHHBIX MATHUTOB.
18. OmeIT Dpcrena.
19. MarautHoe 1noJjie ToKa. JIeKTPOMarHuT.
20. JleficTBHME MAarHUTHOTO ITOJISI HA TIPOBOJTHUK C TOKOM.
21. DneKTpoABUTaTENb MOCTOSHHOTO TOKA.
22. ViccnenoBaHye SIBJICHHSI 3JICKTPOMArHUTHON MHTYKITHH.

RRoOoo~NoOR~WNE



23. OnbrTer @apayest.
24. 3aBUCUMOCTD HAIIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIOBHI €r0 BOSHUKHOBEHHUSI.
25. DIEeKTpOTeHepaTop MOCTOSTHHOTO TOKaA.
Jlabopamopuvie pabomul u onvimol.
OnbIThI 10 HAOTIOEHUIO SJICKTPU3ALUH Tl HHAYKIMEH U IPH COMPUKOCHOBEHUH.
HccnenoBanue 1eiCTBUS JIEKTPUUYECKOTO OIS HA IPOBOJAHUKH U JTUBJIEKTPUKU.
COopka u mpoBepKka padOoThI IEKTPUUECKOH IIEMH MOCTOSHHOTO TOKA.
W3mepenue u peryinpoBaHue CUIIbI TOKA.
W3mepenue u peryinupoBaHue HaPsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, HYILETO Yepe3 pe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPa
U HaNpsKEHUs Ha pe3UCTope.
7. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, IIJIOLIAIM [TONEPEYHOr0 CEYEHUs U MaTepuaia.
8. IlpoBepka mpaBuia CIOXKEHUS HANPSHKEHUM TMPU TOCIEIOBATEIIbHOM COCIUHEHUH JIBYX
PE3UCTOPOB.
9. Ilpomepka npaBuia JUisi CUIIbI TOKA MPU HapauieIbHOM COSTUHEHUHN PE3UCTOPOB.
10. Onpenenenne pabOTHI AIEKTPHUECKOTO TOKA, UAYILIETO Yepe3 PE3UCTOP.
11. OnpeneneHne MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIICISIEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANPsDKEHUS Ha HEH.
13. Onpenenenue KIIJI nHarpeBaTens.
14. ViccnenoBanne MarHuTHOTO B3aUMOJICUCTBUS TOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MarHuTHOTO MOJIsi TOCTOSTHHBIX MAarHUTOB MPHU UX 00BEAMHEHUU U Pa3/ICTICHHUH.
16. NccnenoBanue ACCTBUS SIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.
17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBl B3aMMOJICHCTBHS KaTyIIKH C TOKOM U MarHura
OT CHJIbl TOKA U HAaIIPaBJIEHUS TOKA B KaTYIIIKE.
18. NUzyuenue neiiCTBUS MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
19. KoncrpyupoBanue u u3y4eHue padoThl JIEKTPOABUTATEIIS.
20. Uzmepenue KIIJ] anekTponBuraTeibHOM YCTAaHOBKH.
21. OnBITHI 10 WCCIICIOBAHUIO SIBJIICHUS AJICKTPOMArHUTHOW WHIYKIIMH: WCCIICOBAaHHEC M3MEHEHUN
3HAYEHUS U HAMPaBJICHUS WHIYKIIMOHHOTO TOKA.

I
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Paspnen 8. Mexanuyeckue siBJICHHUS.

Mexannueckoe nBwKeHue. MarepuanpHas Touka. (Cucrema orcu€ra. (OTHOCHTEIBHOCTH
MEXaHUYECKOr0 JBMKEHUsA. PaBHOMEpPHOE MPSAMOJIMHETHOE BH>KeHMEe. HepaBHOMEpHOE MPSAMOIMHENHOE
nBukeHne. CpenHsisi U MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBH)KEHHUU.

VYckopenue. PaBHoyckopeHHOE NpsiMoInHeHOe BkeHne. CBoOoHOE nanenne. OnbITel [anues.

PaBHOMepHOE nBMXeHHE MO OKpykHOCTH. Ilepuon u yactora obpamenus. JluneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTeNbHOE YCKOPEHNE.

IlepBbii 3akoH Hbrorona. Bropoin 3akoH Hserorona. Tperuit 3akon Herorona. IIpuHnmn
CYTIEpPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMS: cuia TPEHUS CKOJBXEHHUS, CUia TPEHHUS IOKOA,
JPYTUE BUIBI TPEHUS.

Cuna TSDKECTHM M 3aKOH BCEMHUPHOTO TATOTEHMSA. Y CKOpPEHHE CBOOOAHOTO MajeHus. J[BuxkeHue
mmanet Bokpyr CousHia. [lepBast kocMuueckast CKOpocTb. HeBeCOMOCTh U neperpy3Ku.

PaBHOBecue MarepualibHON TOYKH. AOCONMIOTHO TBEpAOE Temo. PaBHOBecwe TBEpPAOro Tena ¢
3aKpEIUIEHHON OCBIO BpameHus. MomeHT cuibl. L{eHTp TshkecTH.

Nmnynec tena. MI3menenne numnynsca. Mmmynbsc cubl. 3aKOH COXpaHEHUs UMITyJbca. PeakTnBHOE
JBH>KEHUE.

Mexanunueckasi pabota ¥ MOIIHOCTh. PaboTa cui TshKecTH, ynpyrocT, TpeHus. CBs3b SHEPrUH U
pabotsl. [loTeHnanbHas sHeprus Tena, NOJHATOTO HaJ MOBEPXHOCThIO 3eMiH. [loTeHnnanbHast F3HEprust
ckaroil mpyxkuHbl. Kunernueckass sHeprusi. Teopema O KMHETHYECKOW DHEPrHMM. 3aKOH COXPaHEHUS
MEXaHWYECKON YHEPTUN.

Hemoncmpayuu.
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Ha6mronenne MexaHU4eCcKOTo ABMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

CpaBHeHME TIyT€M M TPaCKTOPHUI ABUKEHUS OJHOTO M TOTO K€ TeJa OTHOCUTEIBbHO Pa3HbIX Tel
OTCUETa.

H3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHHUSI.

Habumroienne ABMKEHUS Tea M0 OKPYKHOCTH.

Halmronenne MexaHWYEeCKHUX SIBIICHHM, MPOUCXOANIUMX B cucTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCHUTEIIbHO KaOMHETa (PU3UKH.

3aBHUCUMOCTb YCKOPEHHMS Tela OT MACChl TeJla U AECHCTBYIONIEH HA HETO CUJIBI.

HaGmronenue paBeHCTBa CHUJT TPH B3aUMOJICHCTBUU TEJI.

N3mMenenue Beca Tena npu yCKOPEHHOM JBHKEHUU.

. Ilepenaya nmnysbca npyu B3auMOJICHCTBUH Tell.

. IIpeoOpa3oBanust SHEPTHH TPU B3AUMOJICHCTBUH TEJI.

. CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOAEHCTBUH.

. CoxpaHenue umIysbca npu abCOIOTHO YIPYTOM B3aUMOAECHCTBUH.

. HaOxronenue peakTMBHOTO JIBUKEHUS.

. CoxpaHenue MEXaHU4YECKON SHEPTHH MTPU CBOOOTHOM a/ICHUH.

. CoxpaHeHue MEeXaHWYECKON HEPrUH MIPU JBMKEHUH TeJla MO JeHCTBUEM NPYKUHBI.

Jlabopamopuvie pabomsl u onsimol.

w
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10.

11.

KoncrpynpoBanue TpakTta Jjisi pa3roHa M JaJbHEUIIEro PaBHOMEPHOTO IBMKCHHS LIApHKa HIIH
TCIICKKHU.

OmpeneneHue CpefHEl CKOPOCTH CKOJBXKEHUS OpycKa WM JBVDKCHHS IIapUKa MO HAKIOHHOW
TUTOCKOCTH.

OmpeneneHne yCKOPEHUS Tela Py PaBHOYCKOPEHHOM JIBU)KEHHH 110 HAKJIOHHOH TIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU NP PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 HaYallbHOU
CKOPOCTH.

[IpoBepka rumoOTE3BI: €CIU MPU PABHOYCKOPEHHOM ABM)KCHHM 0€3 HadaabHOW CKOPOCTH IYTH
OTHOCSITCS KaK psiji HEUETHBIX YHCEI, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHH OJJHHAKOBBI.
HCCH@I{OB&HHG 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKCHUSA OT CUJIbI HOPMAJIBHOT'O JAaBJICHUS.
Omnpenenenne K03 PUINEHTA TPSHUS CKOIBKCHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHl CUIIBI TPEHHsI MPU PAaBHOMEPHOM JBM)KEHUHU Tela MO TOPU3OHTAIBHOMN
MTOBEPXHOCTH.

Omnpenenenne paboThl CUIIBI YIIPYTOCTH IPU MOIBEME I'py3a C UCIOJIb30BAaHUEM HEIMOJIBUXKHOTO U
MOJIBU’KHOTO OJIOKOB.

W3yueHne 3aKoHa COXPaHEHUS SHEPTUH.

Pa3nen 9. Mexannueckne Kosie0aHUsI M BOJIHBI.

KonebarenbHoe nBukeHre. OCHOBHbIE XapaKTEPUCTUKU KOJIEOAHUI: EpUO/l, YaCTOTa, aMILJIUTY/1a.
Matemaruueckuii U Npy>KMHHBIN MasTHUKY. [IpeBpaliieHne sHeprun npu KoiaedaTeIbHOM JABHKEHUU.

3aryxatomue kojebanus. Beinykaennsle konebanus. Pesonanc. Mexanndeckue BonHbl. CBoiicTBa
MEeXaHUYeCKUx BOJH. [IpomonbHblE UM mMONEpeyHble BOJHBL. JlIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHM4ecKHe BOJIHBI B TBEPJIOM TeJ€, CEHCMUYECKHUE BOIHBI.

3Byk. [')pomMKoOCTb 3ByKa U BeicOTa TOHA. OTpaskeHue 3ByKa. MIHppa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

oakrwdE

Habmtonenue xoneGaHuil Tes Mo 1EHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmonienue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabmtoneHne BBIHYXIEHHBIX KoJeOaHUI 1 pe30HaHca.

PacrnipocTpanenue npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HabntoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKYyCTHYECKUI PE30HAHC.

Jlabopamopuvie pabomovl u onvimol.

1.
2.
3.

Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenne 4acTOThI U EPHOAA KoJleOaHUH MPYKUHHOTO MassTHUKA.
HccnenoBanue 3aBUCUMOCTH Nieproa KojeOaHui MOIBEIIEHHOT'O K HUTHU Tpy3a OT JIMHBI HUTH.



4. WccnenoBaHue 3aBUCUMOCTH IIepuoJia KojaeOaHUH MIPY>KMHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCUMOCTH IEpHO/ia KoJebaHuil rpysa, MOoJABEIIEHHOTO K HUTH, OT MacChl rpys3a.
6. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb [IEPHO/Ia KOJICOAHNH NPYKUHHOT'O MasiTHUKA OT Macchl
Ipy3a U )KECTKOCTHU NPYKHUHBI.
7. W3MmepeHune ycKOpeHUs: CBOOOAHOTO MaJJCHHUS.
Pa3nes 10. D1eKTpOMarHuTHOE M0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
ONEKTPOMarHuTHOE II0JIe. OJIEKTPOMAarHuTHbIE BOJIHBL. (CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[IIxana 3;eKTpOMarHuTHLIX BOJIH. MICIIOIb30BaHME 2JIEKTPOMArHUTHBIX BOJIH JUUISl COTOBOM CBSI3U.
OnexTpoMarauTHas npupona ceera. CKopocTh cBeTa. BosHOBBIE CBOMCTBA CBETA.

o

Jemoncmpayuu.
1. CaoiicTBa 1EKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBa CBETA.
Jlabopamopuusie pabomot u onvimel.
1. H3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOMIIBHOTO TeseoHa.
Pazpgen 11. CBeToBbIe IBJIEHUS.
JIyueBas moznenb cBera. Mcrounuku ceera. lIpsMonuHeliHOE pacnpoCTpaHEHUE CBETA. 3aTMEHUs
Connua u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaKeHUs CBETA.
[Ipenomiienne cBeta. 3akoH IpesnomieHUs cBera. [lonHOe BHYTpEeHHEE OTpa)K€HUE CBETa.
Hcnonb30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAX.
Jlunza. Xox iydeid B simH3e. OnTrueckas cucrema ¢otoanmapara, MUKpPOCKONa U Teneckona. a3
KaK OINTUYecKas cucteMa. bim3opykocTs U 1aabHO30PKOCTb.
Paznoxxenne Oenoro csera B crekrp. Oneitel HploToHa. CrojkeHue CHEKTpaJIbHBIX IIBETOB.
Jucnepcus cBeTa.
Jemoncmpayuu.
[IpsmMonuHeitHOE pacpocTpaHeHHUEe CBETA.
OTtpaxeHue cBera.
[Tonydenue n306pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomienue ceera.
OnTUYECKUN CBETOBOI.
Xon ny4eit B cobuparouieil JuH3e.
Xo Jlydel B pacCenBaroLIeH JIMH3E.
[Tonyuyenne n300paxeHUi ¢ TOMOIIbIO JINH3.
[Tpunamn neiicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOTA.
10 Monens rnasa.
11. PaznoxeHue 6e10ro cBera B CIIEKTP.
12. TTony4yenue 6e10ro cBeTa NMpH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopmuwvie pabomol u onvimol.
1. HccnenoBanue 3aBUCUMOCTH yTjla OTPa)KEHUSI CBETOBOIO JIyda OT YIJia NaJeHHUs.
W3yueHne xapakTepUCTHK U300paXKeHus IpeaMeTa B IIJIOCKOM 3epKaJe.
WccnenoBanue 3aBUCUMOCTH yrjla MPeOMIIEHUS CBETOBOTO Jiyya OT yrja MajeHHsl Ha TpaHuLe
«BO31YX—CTEKJIO».
[Tonyuenune n300paskeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CHIIbl cCOOMparoIeil TNH3BI.
OnbITHI 1O Pa3JIKEHUIO OEJI0T0 CBETa B CIIEKTP.
OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB MIPH UX HAOTIOACHUH Yepe3 IBETOBbIC (DUIBTPHI.
Pa311e.]1 12. KBaHTOBbBIE SIBJICHHS.
Oneitel  Pesepdopna u mmanerapHas monenb aroma. Moxens aroma bopa. Hcmyckanue u
MOIJIOIEHUE CBeTa aTOMOM. KBaHThI. JIMHEHYaThle CIEKTPHI.
PamnoaktuBHOCTh. Anbda, Oera- W ramma-uznydeHus. CTpoeHHe aToMHOTO siapa. Hykimonnas
MoJieTb aTOMHOTO sijipa. 3otonsl. PaanoaktuBHble npeBpaienus. [lepuon nonypacnana aTOMHBIX siiEp.
SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsJ0BOTO0 U MAaCCOBOT'0O YHMCE. DHEPrus CBSI3U ATOMHBIX
sinep. CBsi3b Macchl M dHEpruu. Peakiuu cunTe3a u aenenus saep. Mcrounnku sHeprun ComHIa U 3BE3]T.
SAnepnast snepretuka. JleicTBUs paiOaKTUBHBIX U3JIy4€HUI Ha )KUBbIE OPraHU3MBI.
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Jemoncmpayuu.
CrieKTphl U3ITydeHUS U TOTJIOIICHUS.
CriexTpbl pa3IMYHbIX T'a30B.
CrnexTp Bomopo/a.
Habmonenue TpekoB B kamepe BuibcoHa.
Pabora cuérurka HOHU3UPYIOUUX U3TYIECHUH.
Peructpanus uznydeHus NpupoJHbIX MUHEPAIOB U MPOJAYKTOB.
Jlabopamopuvie pabomul u onvimol.
1. HaGumroseHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUSI.
2. VccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBI 10 TOPMO3HOMY IYTH (110 oTorpadusim).
3. H3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTENBHO-00001IAKO M MOTYIb.

[ToBTOPUTENBEHO-0000IAOIMNK  MOAY/Ih TpPETHA3HAYCH I CHUCTEMAaTH3aluu W 0000IeHus
MIPEIMETHOTO COJIEP>KAaHUSI U OIBITa JIEATEIbHOCTH, MPUOOPETEHHOIO MPU H3YYEHHHU BCEro Kypca
bu3MKM, a TaKkKe I TOJIrOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY O3K3aMeHy Mo (u3uke s
00y4Jaronuxcs, BRIOPaBIIUX 3TOT YU4ECOHBIN MPEIMET.

[Ipy M3y4eHHH AAHHOTO MOIYJS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI JICATEIHHOCTH, Ha
OCHOBE KOTOpBIX OOecrneuynBaeTcs JOCTHIKEHHE TMPEAMETHBIX M METalpeIMETHBIX I[UJIaHHUPYEMbIX
pe3yabTaToB 00y4eHUs, OPMHUPYETCS] €CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHE HAYYHBIX METO/IOB
UCCIIETIOBAHMS SIBIICHUN MPUPOABI U TEXHUKH, OBIAJCHUE YMEHUSMU OOBICHATH (DPU3HUECKUE SBICHMUS,
MIPUMEHSIS IOTYYCHHBIC 3HAHUS, PEIIaTh 33/Ia4M, B TOM YHCJIC KAYEeCTBEHHBIC U IKCIICPUMCHTAIbHBIC.

[IpuHIMIHATBEHO JESATENBHOCTHBIN XapakTep JAaHHOTO paszjeNia peanu3yercs 3a C4€T TOro, 4To
00y4JaroImuecst BHITIOIHSIOT 33aJaHHsI, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE MOJyYEHHBIX 3HAHHWM pAclO3HAaBaTh M HAYYHO OOBICHATH (DU3MUECKHUE SIBICHUS B
OKpY>Karoliel Ipupoie U MOBCEIHEBHOW KU3HH;

WCIOJIb30BaTh HAYYHBIE METO/bI HCCIEI0BAaHUS (PU3NYECKUX SBICHHM, B TOM YUCIE AJI1 IPOBEPKU
TUIIOTE3 U TIOJyYSHUS TEOPETUUECKUX BBIBOIOB;

OOBSICHATH HaydyHbIE OCHOBHI HambOoyiee BaKHBIX JOCTHIKCHHUU COBPEMEHHBIX TEXHOJIOTHI, HAIpUMED,
MPAKTUYECKOTO MCIOJIB30BAHUS PA3IUYHBIX MCTOYHHMKOB SHEPTMM HA OCHOBE 3aKOHA IPEBpAICHUS U
COXPAHEHHUS BCEX U3BECTHBIX BHIOB YHEPIHH.

SourwdE

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yuyenne ¢GU3MKH HAa ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHMS HANPABIEHO HA JOCTHIKEHHUE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTaTOB.

B pesynbrare m3zydeHus (U3MKM Ha YpOBHE OCHOBHOIO OOHIEro 0Opa3oBaHUs y OOy4aroLierocs
OyayT chopMUpPOBaHbI CIEAYIOIINE JINYHOCTHBIE PE3YyIbTaThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJIEHNE UHTEpPEca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3NUECKON HayKH;

- IEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSAM POCCUNHCKUX YUEHBIX-(PU3HKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYKIEHHMM OOIIECTBEHHO 3HAYMMBIX U ITHUECKUX MpoOIIeM,
CBSI3aHHBIX C IPAKTHUYECKUM MTPUMEHEHUEM JOCTHKEHUHN (PU3UKU;

- OCO3HAHME Ba)KHOCTU MOPAJIBHO-ITUYECKUX IIPUHIIUIIOB B JACATEIBHOCTH YUEHOIO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMS:

- BOCTIPUATHE 3CTETMUYECKUX KauecTB (PM3NYECKOM HAyKH: €€ TapMOHHYHOTO TOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 IO3HAHMSA:

- OCO3HaHHE IEHHOCTH (U3MUECKOW HAyKM KaK MOIIHOTO HWHCTPYMEHTa IMO3HAHWUS MHUpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLIEH KYIbTYPHI;

- pa3BUTHE HAyYHOU JHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONMOTYYHS:



- OCO3HaHHME LIEHHOCTH 0e30I1acHOro odpasa >KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHpPE, BaXKHOCTH
npaBui 0E30MaCHOTO TOBEAECHUS HA TPAHCIOPTE, HAa JOpOrax, C OSIEKTPUYECKHMM M TETUIOBBIM
000pyZ0BaHUEM B JOMAIIIHUX YCIOBHSAX;

- ¢(hOpMUPOBAHHOCTh HaBBIKA pe(IEKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TAaKOro K€ IpaBa y
IPYTOro 4eI0BEKa;

6) TpyaoBOro BocnUTAHMS:

- aKTUBHOE Y4aCTHE B PEIIEHUH IPAaKTUYECKUX 3aay (B paMKax ceMbH, 00pa30BaTeIbHON OpraHu3aluy,
ropoaa, Kpas) TEXHOJIOTMYECKOM M COIMaIbHON HANpaBIEHHOCTH, TPEOYIOUIMX B TOM YHCIE H
(bu3nYecKux 3HaHUM;

- HHTEpeC K MPaKTUUECKOMY U3Y4EHUIO Ipodeccui, CBA3aHHbIX C (PU3NKOM;

7) IKOJIOTMYECKOTO0 BOCIIMTAHMS:

- OpUEHTalLUs Ha IpUMEHEeHNe (PU3NYECKUX 3HAHUM JUIs pelIeHus 3ajad B 00JacTH OKPYKaroLIeH cpebl,
IUTAHUPOBAHMS IIOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IIOCJIEICTBUMN Il OKPY>KAIOIIEH CPEJIbI;

- OCO3HaHMeE INI00ATBHOTO XapakTepa 3KOJOIrMUECKUX IPoOIeM U MyTel UX peleHus;

8) aganTanuu K M3MEHSIOIMMCS YCJIOBUAM COUMAJIBLHON ¥ IPUPOIHOM CpeAbl:

- IOTpeOHOCTh BO B3aUMOJEUCTBUU TIPU BBINOJHEHUM HCCIEAOBAHUI M IPOEKTOB (PU3UUECKOU
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSM JIPYTHX;

- IIOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€Pe3 MPAKTUYECKYIO 1EATEIbHOCTD;

- moTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHHUH, B TOM YHCIE (POPMYIUPOBATH HIICH, TOHATHUS, THTIOTE3bI
0 (pM3NYECKUX OOBEKTaX U SIBICHUSIX;

- 0CO3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

- IUVTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMIA;

- CTpEMJICHUE aHATTM3UPOBATh M BBISBIATH B3aUMOCBSI3H MPHUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM YHCJIE
C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

- OIICHKAa CBOMX JEHCTBHI C YYETOM BIUSHHS Ha OKPYXAIOIIYIO CPEAy, BO3MOXKHBIX TII00ATBHBIX
MOCJIEJICTBHH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare OCBOGHHS IPOTrpaMMbl MO (PU3MKE HAa ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Y
oOyyarorerocst 6yayT copMHUpOBaHbl MeTanpeAMeTHbIe Pe3yJIbTaThl, BKIIOYAIOIINE T03HAaBaTEIbHbIE
YHHUBEpCaJbHble ydeOHbIE JEWCTBHSA, KOMMYHHKAaTHUBHBIE YyHHBEpCalbHble Yy4yeOHble JeHCTBUS,
peryasTHUBHbIE YHUBEpCAJbHbIE ydeOHbIE 1EHCTBHSL.

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC Y4eOHbIC e CTBUS

ba3oBble Jjornueckue geMcTBUs:

BBISIBIIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SIBJICHUI);

yCTaHABIMBATh CYIIECTBEHHBINA MPU3HAK KJIAaCCU(PHUKAIIUN, OCHOBAHUS I 0000IIEHUS U CPAaBHEHUS;
BBISIBIIATh 3aKOHOMEPHOCTH M TPOTUBOPEYHS B paccMaTpHBaeMbIX (hakTaxX, JAHHBIX U HAOIIOJACHUSIX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBIIATh NMPUYUHHO-CIICJICTBEHHBIC CBA3U NPHU H3YUYCHHH (PU3MUECKHUX SIBJICHUN M MPOIECCOB, JENaTh
BBIBOJIBI C HUCIIOJIB30BAHUEM JEAYKTUBHBIX U WUHAYKTUBHBIX YMO3aKJIKOUYEHHH, BBIIBUIATh TMIIOTE3BI O
B3aUMOCBSI3SX (PM3MUECKUX BEIIMYWH;

CaMOCTOSITENTLHO BBIOMPATh CHOCOO pemieHus ydeOHoW (u3mueckod 3agaun (CpaBHEHHWE HECKOJBKHX
BApUAHTOB pEIICHUs, BBHIOOp HaMOOJee TMOAXOANIETO C YYETOM CaMOCTOSITEIIBHO BBIIETIEHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoparelbcKue AeiCTBHS.

HCIIOJIb30BAaTh BONPOCHI KaK MCCIIEN0BATENBLCKUNA HHCTPYMEHT IIO3HAHMUS;

MPOBOJIUTH MO CAMOCTOSTEIBHO COCTABICHHOMY IUJIaHY ONBIT, HECIOXKHBIA (DU3NUECKUN SKCTIEPUMEHT,
HeOOJbIII0e HccleA0BaHNe (PU3UUECKOTO SIBICHHUS,

OIICHUBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIHIO, TTOTYICHHYIO B XOJI€ UCCIICTOBAHUS WITH
JKCIIEPUMEHTA;



CaMOCTOATENbHO (PopMyIHpOBaTh 00OOIIEHUS M BBIBOABI MO pe3yjbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
OTIBITA, UCCIICIOBAHMUS;

MPOrHO3UPOBATh BO3MOXKHOE JaybHElIee pa3BUTHE (DU3MUECKUX IPOLIECCOB, a TaKXKe BBIABUIATH
MIPEIITOJIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

MPUMEHSITh PAa3IMYHBIC METOIbI, HHCTPYMEHTBI M 3alpOChl MPHU MOUCKE W O0TOOpe HH(POPMAIUH WU
JAHHBIX C YUETOM IMPEATIOKEHHOM yueOHoM (pu3nueckoit 3a1auu;

aHAIIM3UPOBATh, CHUCTEMATH3UPOBATh W UHTEPIPETUPOBATh MH(DOPMAIMIO Pa3TUYHBIX BHIOB U (POpM
MIpeICTaBJICHHUS;

CaMOCTOSITENILHO BbIOHMpaTh ONTUMAaJIbHYIO (OpMYy HpelacTaBieHHUs WHPOPMAIMU W WUIUIFOCTPUPOBATH
pelnraeMble 3a/1a4u HECIIOKHBIMY CXEMaMHU, TuarpaMMaMu, HHOU TpaduKoi U UX KOMOWHAIUSMHU.
KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

B Xojc OOCYXIeHHUs y4eOHOro MaTepuaia, pe3yiabTaToB JIAOOPATOPHBIX pa0dOT M MPOEKTOB 3a/1aBaTh
BOIIPOCHI MO CYIIECTBY 00CYKJ1aeMOI TeMbl U BBICKA3bIBaTh UJCH, HAlleJICHHbIE HA PEUICHHE 3a7aud U
noiJiep>kaHue OJIaroKenaTeIbHOCTH OOIICHUS;

COIIOCTABJIATH CBOM CYXKJIEHUS C CYKJICHHUSMHU JIPYTUX YYACTHUKOB Jauajiora, 0OHapy»KuUBaTh pazindue U
CXOJCTBO ITO3UIIHIL;

BBIP@XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

MyOJIMYHO  TPEACTABIATH  PE3yAbTaThl  BBIMOJTHCHHOTO  (U3MYECKOrO  OmbITa  (IKCIICPUMEHTA,
UCCIIETOBAHMSI, IPOEKTA);

MMOHMMATh W WCIIOJIB30BATh IMPEUMYIIECTBA KOMAHIHOW W HHIWBUIYaJbHOW pPAOOTHI TPH PEHICHUH
KOHKpETHOU (hr3nuecKoil mpoOaembl;

MPUHAMATH IIEJI1 COBMECTHOW JCSITEILHOCTH, OPraHW30BHIBATH JIEHCTBUS MO €€ JIOCTHIKCHHUIO:
pacmpenenatbh poyid, o0CYXIaTh MPOIECCHl M Pe3yNbTaThl COBMECTHON paboThl, 0000IIaTh MHEHHUS
HECKOIBKHX JIIOJICH;

BBITIOJHATh CBOIO 4acTh pabOThI, MOCTUrash KAaYeCTBEHHOI'O pe3ysbTara IO CBOEMY HAIMpPaBICHUIO U
KOOPJIUHUPYS CBOU ACHCTBHSI C IPYTUMHU WICHAMU KOMaH/IbI;

OLICHMBAaTh KayeCTBO CBOET0 BKJaJa B OOMMA MPOAYKT IO KPUTEPHUSIM, CaMOCTOSTEIBHO
chOpMyITUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBIC y'leﬁﬂble JeicTBUSA

Camoopranuzanmusi:

BBISIBJIATh NPOOJIEMBbl B KU3HEHHBIX M Y4YEOHBIX CUTYalMsX, TPeOyIOIUX A pelieHus (PUu3ndecKux
3HAHUM;

OPHEHTUPOBATHCS B PA3IMYHbBIX MOAXO0JAX MPUHATUS pelleHUH (MHIUBUIyaIbHOE, IPUHATHE PELICHUs B
rpymnrne, NIpUHITHE PEeIIeHUH TPYIIoi);

CaMOCTOSITENILHO COCTABJIATh AJITOPUTM peleHHUs (U3MYECKOM 3alaud WM IJIaHa MCCIEIOBaHUS C
y4€TOM HMMEIOIIMXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpPOBATh IIpeajaraeMble
BapHaHThI PELICHMUI;

JieniaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYyalluU U IpeJylaraTh IJiaH e€ N3MEHEHNU

OOBSICHATh NPUYMHBI JTOCTH)KEHUS (HEJOCTHIKEHUs) pe3yJbTaToOB JIEATENbHOCTH, J1aBaThb OLEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCHUTBH KOPPEKTHUBHI B I€ATEILHOCTD (B TOM YHCJE B XOJI BBIITOJHEHHS (PU3HMUECKOTO UCCIICIOBAHUS MU
MIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHUBIIMXCS CHUTyallMd, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HHUKILINX TPYIHOCTEH;

OLIEHHUBATh COOTBETCTBUE PE3Y/bTaTa LEIU U YCIOBUSIM;

CTaBUTH ce0si Ha MECTO JPYroro 4yejoBeKa B XOJIE CIIOpa WM JUCKYCCHU Ha HAy4yHYIO T€MY, IOHUMAThb
MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

IPU3HABATH CBOE MPABO HA OMIMOKY MpHU pelICHUH (PU3MUECKUX 3a/1a4 WM B YTBEP)KJICHHUSAX Ha HAydHbIE
TEMBI U TaKOE K€ IIPABO APYTOTo.



INPEAMETHBIE PE3YJIBTATbBI

K xoniy obyuenust B 7 Kjacce rmpeIMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpa)KkaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:
UCIIOJIb30BaTh TMOHATHUS: (DU3MUECKHEe U XHUMHUYECKHE SIBJICHHs, HaOJIOJCHHE, SKCIEPUMEHT, MOJEIb,
TUIIOTE3a, €AMHULIBI (PU3UUECKUX BEMYMH, aTOM, MOJIEKYJIa, arperaTHbie COCTOSIHUA BelecTBa (TBEPIOE,
KHJKOE, Ta3000pa3HOE), MEXaHUYECKOE JBMKEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPAMOJIMHEHHOE),
TPAcKTOpUs, paBHOJCHCTByMOIIAs cwia, naedopmanus (ynpyras, IUTacTUYecKas), HEBECOMOCTD,
COOOIIAIOIIUECS COCY/IbI;
paznuuath saBieHus (Auddy3us, TEIIoBOe BMIKEHHE YaCTHUI[ BEUIECTBa, PAaBHOMEPHOE JIBH)KEHUE,
HEPAaBHOMEPHOE JBUKCHUE, MHEPLUS, B3aUMOJICICTBUE TEJl, PABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOU
OCbIO BpALlCHUS, Iepeaaya JAaBleHUs TBEPIBIMH TeJaMH, >KUAKOCTSIMH M ra3aMu, arMmochepHoe
JaBJICHUE, IUIABaHME TEJ, IMPEBpAIllEHUs MEXaHMYECKON HHEpPruM) IO OINHCAHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SBJICHHUE;
pacro3HaBaTh MPOSIBICHHE H3YYCHHBIX (HU3MUECKUX SBJICHUI B OKPYXAlOIIEeM MHUpPE, B TOM 4YHCIE
(bu3nueckue sIBICHUS B MPUPOJIE: MPUMEPDI IBUKEHUSI C Pa3IUYHBIMU CKOPOCTSAMU B JKUBOM U HEKHUBOUN
IpUpOJe, NEHCTBUE CHIIBI TPEHHs B MPUPOJEC M TEXHHKE, BIUSHHE aTMOC(EPHOro NaBJICHUS Ha KUBON
OpraHu3M, IIaBaHUE DPbIO, phIYard B TeJE€ 4YEJIOBEKa, MPU ITOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBICTISTH CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3UUECKUX SBICHHA;
OIKCHIBATh U3YUEHHBIC CBOMCTBA TEJ U (PU3MUECKHE SIBICHUS, UCIIONB3YS (hHM3HUECKUe BEIUYUHBI (Macca,
00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS, ITyTh, CKOPOCTb, CPEOHSSI CKOPOCThb, CHJIAa YIPYTOCTH, CHJa
TSOKECTH, BEC Tela, Cuila TPEeHWs, AaBiieHue (TBEPAOro Tela, KUAKOCTH, Ta3a), BHITAIKMUBAIONIAS CHUIIA,
MeXaHu4eckass paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBL, KO3((HUIMEHT IOJIE3HOTO ICHCTBUS
MEXaHM3MOB, KHWHETHYECKas M TOTEHIUAlbHAs DHEPrus), MpPH ONHUCAHUU MPABWIBHO TPAKTOBAThH
(GU3NYeCKUi CMBICTT HCIIONB3YEMbIX BEJMYMH, MX OO0O3HAUEHHUS W CIUHHUIBI (DU3MYECKHX BEITUYHH,
HAXOJUTh (OPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUYUHY C JIPYTUMHU BEIMYUHAMH, CTPOUTH
rpadMKy H3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITMYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKHUE SIBICHUS U MPOLIECCHI, UCIONB3YS MPaBHIIa CIOXKEHUS CHII
(Boonp onHOM mpsimoit), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumesa, MPaBUIIO PAaBHOBECUS pblyara
(6moka), «30510TO€ MPaABUIIO» MEXAHUKH, 3aKOH COXPAHEHHs] MEXaHWYECKOW PHEPIuu, MpH 3TOM JaBaTh
CIIOBECHYIO (DPOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €T0 MaTEMATUIECKOE BHIPAKECHHE;
OOBSICHATh (PM3NYECKUE SIBJICHHUS, IPOLECChl U CBOMCTBA Tel, B TOM YMCJIE€ U B KOHTEKCTE CHUTyalui
IIPAaKTUKOOPUEHTUPOBAHHOIO ~ XapakTepa: BBIABIATH IPUYMHHO-CIECACTBEHHBIE  CBSI3H, CTPOUTH
o0bsicHeHHE U3 1—2 JIOTMYeCKUX IIaroB ¢ Onopoil Ha 1—2 M3y4eHHBIX CBOWMCTBA (PM3NYECKHUX SIBICHUH,
(bu3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;
pemaTh pacuéTHble 3aJaun B 1-2 neiicTBUSA, UCHIONB3Ys 3aKOHBI M ()OPMYIIbI, CBSI3bIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4M 3alUCBIBATh KPATKOE yCIOBHE, MOACTABIATh (PU3MUECKUE
BEJMYUHBI B (POpPMYJIBl M TPOBOAUTH PACUEThI, HAXOAUTH CIPABOUYHBIC NaHHBIE, HEOOXOAMMBIE s
pelIeHns 3a/1a4, OLIEHUBAaTh PEAIUCTUYHOCTh MOJYyYEeHHON (PU3HUECKO BEINYMHBL;
pacro3HaBaTh MpOOJIeMbl, KOTOPbIE MOKHO PELIUTh MPH MOMOIIM (PU3NYECKHX METO/A0B, B ONMUCAHUU
HCCIIEIOBaHMs BBLACIATh IPOBEpsieMOE MPEANOJoKeHue (TUIOoTe3y), pa3iuyaTb U HUHTEPIPETUPOBATH
MOJTyYEeHHBIH pe3yibTaT, HAXOAUTh OIIMOKH B XO/I€ OIBITA, JIeIaTh BBIBOJBI 110 €T0 Pe3ylbTaTaM;
MIPOBOAMTH OMBITBHI IO HAOMIOAEHUIO (U3MYECKUX SBICHMH WIM (U3HUECKUX CBOWCTB Tell:
¢bopMynMpoBaTh  IpOBEpsEMble  MPENOJOKEHUs, COOMpaThb YCTAaHOBKY U3  INPEIJIOKEHHOTO
000pyI0BaHUs, 3aIIUCHIBATH XO/I OIbITa U (HOPMYIUPOBATH BHIBOBL;
BBINOJIHATE NPSIMbIE U3MEPEHMs PACCTOSHUS, BPEMEHH, MACChl Tena, 00bEMa, CHIIbI U TEMIepaTyphl C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX M IU(POBBIX MPHOOPOB, 3alMCHIBaTh MOKa3aHHsI MPUOOPOB C YUETOM
3aJJaHHO} aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUH;
MIPOBOAUTH HCCJEI0OBAaHUE 3aBUCUMOCTU OJHOM (PU3MUECKOW BEIMYMHBI OT JIPYrod C MCIOJIb30BAaHHEM
NPSIMBIX U3MEPEHUll (3aBUCUMOCTH MYTH PAaBHOMEPHO JIBHXKYIIETOCs Tejla OT BPEMEHU JIBHKEHMS Tela,
CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN TeI U HE3aBUCUMOCTHU CHIIBI
TPEHMS OT IUIOLIAIN CONPUKOCHOBEHMSI TEJI, CUJIBI YIPYTOCTH OT YIJIMHEHMS NPYKUHBI, BHITAIKMBAIOIIEH
CHJIBI OT 00bEMa MOTPYKEHHOM YaCTH Tella U OT TNIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTHU OT TUIOTHOCTH
Tena, OT TIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUI MIaBaHUs TeJl, YCIOBUI paBHOBECHUS pblyara u
OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHUU y4EOHOIO HCCIIEIOBaHUS, COOMpPATh YCTAHOBKY U BBIIOJHSTH



U3MEpEHUs, CleAys MpeUIOKEHHOMY IUIaHy, (PUKCHpOBaTh pPE3yNbTaThl IMOJYYEHHOH 3aBUCUMOCTH
¢u3NYeCKUX BEJIMYMH B BHJIE NPEJIOKEHHBIX TAaOMUI] M TpaduKOB, JenaTh BBIBOJBI MO pe3yjibTaTaM
UCCIJICIOBAHMS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIMUYMH (IIOTHOCTH BEIIECTBA KHMIKOCTH M TBEPIOTO
Tela, CWIa TPEHMs CKOJIBXKEHHUSA, MAABJICHUE BO3/yXa, BBITAJKMBAIOINAA CHJIA, ACHCTBYIOLIAs Ha
NOTPYKEHHOE B KUAKOCTH TeNO, KOA(PPHUIMEHT MOJE3HOrO JEHCTBHUS NMPOCTHIX MEXAHH3MOB), CIEAYys
IPEUI0KEHHON MHCTPYKIMHU: IIPU BBIIOJHEHUU U3MEPEHUI COOMpaTh 3KCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYMCIIATH 3HAYEHUE UCKOMOM BEJIUYMHBIL,

co0Jr01aTh MpaBuiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;

yKa3blBaTh INPUHIMIbI JI€HCTBUSA IPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETP,
cooOmraronecs cocyibl, 6apoMeTp, pbluar, IOBMKHBIA U HETIOIBUKHBIIN OJIOK, HAKJIOHHAS TJIOCKOCTb;
XapaKTepu30BaTh MPUHLUIIBI AEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB ¢ OMOPOI Ha UX
onucaHus (B TOM YHCJIE: MOAMIUIHUKH, YCTPOMCTBO BOJONPOBOJIA, TMIPABINYECKUN MIPECC, MAHOMETD,
BBICOTOMED, IOPIIHEBOM HACOC, apeoMEeTp), UCHOJb3Ysl 3HAHHUS O CBOMCTBAaX (U3MYECKUX SIBJICHUH U
HE00X0AUMBbIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

IPUBOANUTH TpUMEpbl (HAXOIUTh HMH(POPMALMIO O MpUMEpax) M[PaKTUYECKOro HCIOIb30BaHUS
¢u3nveckux 3HAHMH B TMOBCEJHEBHOM >KM3HU JUIs oOecrieuyeHHs O€30MacHOCTH MpH OOpPAaIIeHUU C
npubopaMM M TEXHUYECKMMHU YCTpOMCTBaMH, COXpPAHEHHUS 340pOBbS M  COONIOJIEHUS HOPM
9KOJIOTUYECKOIO ITOBEJICHUS B OKPYKAIOIIEH Cpelie;

OCYLLIECTBIATh OTOOP UCTOUHUKOB MH(popMaluu B MIHTepHETE B COOTBETCTBUHU C 3aJIlaHHBIM ITOMCKOBBIM
3alpocoM, Ha OCHOBE HMEIOIIMXCA 3HAHUW M IIyTEM CPAaBHEHUS PaA3JIMYHBIX HMCTOYHUKOB BBLIEIATH
MHpOpMaLINIO, KOTOpasi ABJISETCS IPOTUBOPEUNBOM UM MOKET OBbITh HETOCTOBEPHOM;

WCTOJIB30BATh IPH BBIMOJHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JUTEpaTypy (U3NYECKOro
COJIEpKaHus, CIIPABOYHbIE MAaTEPUAJIbL, pecypcsl ceTu MHTEepHeT, BiaseTh NpuéMamMu KOHCIIEKTUPOBAHUS
TeKcTa, IpeodpazoBaHusl HHPOPMALIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHBIE KpaTKHWE IMUCbMEHHbIE M YCTHbIE COOOLIEHHMS Ha OCHOBE 2—3 HMCTOYHUKOB
uHpopManuu (HU3NYECKOTO COJCpKAHWSA, B TOM 4YHUCIE NYOJMYHO JAeNaTh KpaTKWe COOOUICHHS O
pe3yibTaTax MPOEKTOB WIM Y4YEOHBIX HMCCIEIOBAaHHUN, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh H3Yy4EHHbBIH
MOHATUIHBIN anmapat Kypca (PU3HUKH, COITPOBOKIATH BRICTYIUICHUE TPE3EHTALINEH;

IPU BBIIOJHEHUH YYE€OHBIX IPOEKTOB M HCCIEAOBAHUM pacmpenensaTh OO0S3aHHOCTH B TIpymne B
COOTBETCTBUM C IIOCTABJICHHBIMH 33Ja4aMH, CICAUTH 32 BBINOJIHEHUEM IUIaHA JCWCTBUM, aJIEeKBATHO
OLIEHMBAaTh COOCTBEHHBI BKJIaJ B JIEATENBHOCTh TIPYIIbI, BBICTPaWBaTh KOMMYHHKATHBHOE
B3aUMO/ICVCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIINX.

K xoniy obyuenust B 8 Kjacce mpeIMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpaKkaTh
c(OPMUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:
WCIONBb30BaTh TMOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJOBOE JBMKEHHE AaTOMOB M MOJEKYII,
arperaTHbIC COCTOSTHUS BEIIECTBA, KPUCTAIUTMYECKHE U aMOp(HBIE TeJa, HACHIIIEHHBIN U HEHACHIIIICHHBIN
nap, BIQXHOCTb BO3/AyXa, TEMIEpaTypa, BHYTPEHHsS SHEPrus, TEIJIOBOM ABUIATElNb, 3JEMEHTapHbIN
AIEKTPUUECKUHN 3apsifl, SICKTPUUECKOE TOJIe, MPOBOAHUKA U JTUDIEKTPUKH, TTOCTOSTHHBIM IEKTPUIECCKUN
TOK, MAarHUTHOE TI0JIE;
pa3nuyuath sBJIEHUS (TEIJIOBOE pACIIMPEHHE W CXaThe, TeIulonepeaaya, TEIUIOBOE paBHOBECHE,
CMauyMBaHUE, KaNWUISPHbIE SBJICHHS, WCHApEeHHe, KOHJEHCAllUsl, IIJIaBJIE€HUE, KpUCTAIA3alus
(oTBepaeBaHme), KUMIEHUE, TETUIONEpeaada (TErIONPOBOHOCTh, KOHBEKIINS, U3ITYICHHUE), dICKTPU3AIUS
TeJ, B3aUMOJICICTBUE 3apsAI0B, JEHCTBUS FIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIECHCTBHE
MarHuTOB, JEHCTBUE MAarHUTHOTO TIOJII HAa TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIHS) TIO
OMMCAHUI0 WX XapaKTEPHBIX CBONCTB M HAa OCHOBE OMBITOB, JEMOHCTPHUPYIOIIUX IaHHOE (pu3mueckoe
SIBJICHUE;
pacrmo3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKUX SIBICHUH B OKPYXKAIOIIEM MHpPE, B TOM UHUCIE
(du3uYecKre SIBICHUS B TPHUPOJE: MOBEPXHOCTHOE HATSHKCHHE WM KalWULIPHBIC SIBICHUS B TIPUPOJE,
KPUCTAIIIBI B IpUpO/Ie, n3nydenrne ColHIa, 3aMep3aHue BOJA0EMOB, MOPCKUE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, WHes, CHera, JJIEKTpUUYECKHE SBJEHUS B arMmocdepe, IJIEKTPUYECTBO JKMBBIX OpPTraHU3MOB,
MarHuTHOE MoJyie 3eMJH, JApeid MONIOCOB, POJIb MAarHUTHOTO MOJS AJIS JKU3HM Ha 3emile, MOJIIPHOE



CUSIHME, IIPU 9TOM NEPEeBOAUTh NPAKTUYECKYIO 3a7jauy B y4eOHYIO, BBIIEIATh CYILIECTBEHHbIE CBOMCTBA
(mpu3HaKyM) PU3MYECKUX SIBICHUMH;

OINUCHIBaTh HM3y4YEHHbBIE CBOMCTBAa Tel U (U3UYECKUE SBJICHUS, MCIOJb3Ys (PU3MUECKUE BEIUYHHBI
(Temmeparypa, BHYTPEHHSISI JHEpPrHs, KOJMYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTh BEIIECTBA,
ylenbHas TEIUIoTa IUIABJIEHHUA, yJelbHas TeIuloTa MapooOpa3oBaHUs, ylelbHas TEIUIOTa CrOpaHus
TOITNBA, KOA(PUIMEHT MOJIE3HOTO ACUCTBHUS TEIJIOBOM MAaIIMHbBI, OTHOCHTEIbHAS BIAXKHOCTh BO3/1yXa,
NEKTPUYECKUH 3apsll, CHJIa TOKA, dJICKTPUYECKOE HAIIPSHKEHHUE, COITPOTUBIICHUE ITPOBOAHMKA, YAEIBHOE
COIIPOTHBIICHUE BEIIECTBAa, pab0oTa M MOIIHOCTH 3JEKTPUYECKOTO TOKA), MPU OMHMCAHUM IPABHUIILHO
TPAKTOBaTh (PU3MUYECKUIM CMBICI HCHONb3YEeMbIX BEIMYMH, OOO3HAueHHs W €IUHMLBI (PU3HUecKux
BEJIMYMH, HAXOJUTh (POPMYJIbI, CBS3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIMYUHY C APYTUMH BEIUYMHAMU,
CTPOUTH TPAPUKH N3YUYECHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3NYECKUE SIBICHUS U MPOLECCHI, UCIOJIb3ysl OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOEHHUS BEUIECTBA, MPUHIMI CYNEpHO3ULUU Tojell (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHus 3apsna, 3akoH Oma ans ydacTka Lenu, 3akoH J[xoyns—
JleHua, 3aKOH COXpaHEHHsI YHEPTUH, IIPU STOM JIaBaTh CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3aITUCHIBAThH
€ro MaTeMaTU4YECKOE BBIPAKEHUE;

OOBSICHATH (PU3MUECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE CHUTYallMil MPAaKTHUKO-
OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh NPUUYUHHOCIEICTBEHHbBIE CBSI3U, CTPOUTHh 00bACHEHHE U3 1-2
JIOTUYECKHUX I1aroB ¢ Onopoi Ha 1—2 U3y4yeHHBIX CBOWMCTBA (PM3MUYECKUX SIBIICHUH, PU3NUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEN;

pemarh pacu€THbIC 3aa9u B 2—3 NEHCTBUSA, UCTIONB3Ys 3aKOHBI M ()OPMYIIBI, CBSI3BIBAIOIINE (PU3UIECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4ud 3alMCBIBATH KPATKOE YCIIOBUE, BBIABIATH HEIOCTATOK
JaHHBIX JUI pEIIeHHs 3aJa4yd, BBHIOMpATh 3aKOHBI M (OPMYNBI, HEOOXOMUMBIC Ml €€ pelIeHus,
IIPOBOJIUTh pacu€Tbl M CpPaBHUBATh IOJyYEHHOE 3HAaueHUE (U3UYECKON BEIUYMHBI C H3BECTHBIMHU
JaHHBIMU;

pacrio3HaBaTh MpPOOJEMbI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIM (U3NYECKUX METOJOB, HCIIOJIb3YS
OIHMCAaHUE HCCIIEIOBaHUS, BBIICIATh MPOBEPSIEMOE MPEAIOJI0KEHNE, OLICHUBATh MPABUIBLHOCTh MOPSAIKA
IIPOBEJICHUS UCCIIEIOBAHNUS, IE€JIaTh BBIBOBL;

MIPOBOJIUTH OTIBITHI IO HAOIIOJCHUIO (PU3UUECKUX SIBICHUH WM (PU3MUECKUX CBOMCTB TeM (KammUIIpHbIE
SIBJICHMSI, 3aBUCUMOCTD JABJICHHs BO3JlyXa OT €ro o0bEMa, TeMIIEpaTyphl, CKOPOCTU MIPOLECCa OCThIBAHUSA
U HarpeBaHus NpU M3IYYEHHUM OT LIBETa H3Iydarouleil (Iorjiouaromieil) MOBEpXHOCTH, CKOPOCTh
UCHApEHUs BOABI OT TEMIIEPATYpPbl >KMJIKOCTH M IUIOIIAAU €€ IOBEPXHOCTH, AIEKTpU3aLUA Tl HU
B3alMOJICIICTBUE AJIEKTPUYECKUX 3apsA0B, B3aUMOAEMCTBHE IOCTOSHHBIX MAarHUTOB, BU3yalU3allUs
MarHUTHBIX TI0JI€H IOCTOSHHBIX MArHUTOB, JIEHCTBUS MAarHMTHOTO IIOJS HA IPOBOJHHK C TOKOM,
CBOMCTBAa DJIEKTPOMAarHuTa, CBOWCTBA JJEKTPOABUIATENSl IOCTOSHHOIO TOKa): (OpMyIupOBaTh
IpoBepseMbIe IPEANOI0KEHHUS, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOT0 000PY0BaHUs, ONMCHIBATh X0
omnbITa U (pOpMYIHPOBATh BHIBOBL;

BBINIOJHATh NPAMBIE HM3MEPEHUS TEMIEPATYpPbl, OTHOCHTEIBHOW BIA)KHOCTH BO3AYyXa, CHJIBI TOKa,
HaIpsDKEHUS € MCIOJIb30BAaHUEM aHAJIOTOBBIX NMPUOOPOB U JAATYMKOB (PU3NYECKUX BEITUYMH, CPABHUBATH
pe3yabTaThl U3MEPEHUH ¢ yUETOM 33JaHHONM aOCOJIFOTHON MOTPEIIHOCTH;

MIPOBOAUTH HCCJEIOBAaHUE 3aBUCUMOCTU OJHOM (DU3MUECKON BEIMYUHBI OT JPYroil ¢ HCIOJIb30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTh COMPOTUBIICHUS MPOBOJHHUKA OT €ro JUIMHBI, IUIOLIa1 MONEPEeYHOro
CEUEHHUsS U YAETbHOTO CONPOTUBIIECHHS BEIIECTBA NMPOBOJHUKA, CHIIBI TOKA, UIYIIETO Yepe3 NMPOBOJHUK,
OT HANpsDKEHWsI Ha IPOBOJHUKE, HCCIENOBAHUE IOCIEAOBATENBHOIO M MApAJUIENbHOIO COEAMHEHUN
MIPOBOJHUKOB): IJIAHUPOBATh MCCIEIOBAaHUE, COOMpATh YCTAHOBKY W BBIMOJHATH U3MEpPEHUs, Cleays
NPE/UIOKEHHOMY TUIaHy, (UKCHUPOBATh pe3ylbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUAE TaOiIMIl U
rpaduKoB, JeNaTh BIBOBI [0 pE3yJIbTaTaM HCCIEIOBAHNUS;

IPOBOJIUTh KOCBEHHBIE M3MEpeHUs (PU3MUECKUX BeIMYMH (y[esbHas TEIIOEMKOCTh BEIIEeCTBa,
COINPOTHBIIEHUE TMPOBOJHHKA, pabOTa M MOIIHOCTh 3JEKTPUUECKOTO TOKAa): MJIAHUPOBATH H3MEPEHMS,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIeys MPeAIOKEHHON HHCTPYKLIUH, U BBIYUCIIATH 3HAUCHHE
BEJIMYMHBI;

co0JIr01aTh MpaBMiIa TEXHUKU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
XapaKTepU30BaTh NIPUHLUIIBI IEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMUCTB C OMOPON Ha UX
ornucaHus (B TOM YHCIE: CHUCT€Ma OTOIUJICHHS JOMOB, TMIPOMETp, IMapoBas TypOMHA, amIepMmerp,
BOJIbTMETP, CUETUYMK DJIEKTPUUYECKONW HHEPTUM, 3JIEKTPOOCBETUTEIbHBIE MPHUOOPHI, HarpeBaTelbHbIE



IEKTPONIPUOOPB!  (IPUMEPBI), NIEKTPUUECKUE MNPEJOXPAHUTENIH, SJIEKTPOMArHWUT, 3JIEKTPOIBUIaTellb
MOCTOSTHHOTO TOKA), HCIIONIB3Ys 3HAHUS O CBOMCTBAX (PM3NYECKUX SBJICHUN U HEOOXOAUMBIEC (pU3HUECKHe
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHWE YCTPOHMCTBA W HM3MEpHUTENbHBIE MPHOOPHI MO CXeMaM |
CXEMaTUYHbIM PHUCYHKaM (KHMJIKOCTHBIM TEpPMOMETpP, TEPMOC, ICUXPOMETpP, TUIPOMETp, JBUTATENb
BHYTPEHHEIO CrOpaHMs, 3JIEKTPOCKOIl, PEOCTaT), COCTABISTb CXEMbl JJIEKTPUUYECKHX LENel ¢
II0CJIEIOBATENbHBIM U MapajlIeIbHBIM COECJUHEHHUEM 3JIEMEHTOB, pa3jinyas YCIOBHbIE 0003HAYEHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

IPUBOAUTH TpUMEphl (HAXOIUTh HHGOPMALMIO O MpHUMEpax) MPaKTHUYECKOro HCIOIb30BaHUS
¢Gu3nyeckux 3HAHUM B IOBCEJHEBHOM JKM3HU JUIsl oOecrieuyeHHs Oe301IacCHOCTH IpU OOpalleHHuu C
npubopaMu ¥ TEXHUYECKMMH YCTPOMCTBAMH, COXPAHEHHUS 3/0pOBbS M  COOJIOACHUS HOPM
JKOJIOTMYECKOTO TIOBEICHUS B OKPYKAIOILLEH CPELE;

OCYIIECTBIIATh MOUCK MHpOpManuu (U3NYECKOTO cojepkanusi B VIHTepHeTe, Ha OCHOBE HMMEIOIIUXCS
3HaHUH U IyTEéM CpaBHEHMs JOINOJHHUTEIbHBIX UCTOYHUKOB BBIICIATh MH(DOPMALIUIO, KOTOpas SBJISAETCS
MPOTHBOPEYNBON MIIM MOXKET OBITh HEZOCTOBEPHOM;

UCIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUN HAy4YHO-IOMYJSPHYIO JUTEparypy (U3HYEcKOro
COJIepKaHusl, CIIPAaBOYHbIE MaTEpUaJIbl, pecypchl ceTu VIHTepHET, BiIajeTh NpuéMamMu KOHCIIEKTUPOBAHUS
TeKCTa, IpeoOpa3oBaHus HHPOPMALIMKU U3 OJHOM 3HAKOBOW CHUCTEMBI B JPYTYIO;

co3llaBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpaTKHE YCTHBIE cooOmeHus, 0000mas wuHpOpMaNH0 U3
HECKOJIbKUX UCTOYHUKOB (PU3MUECKOTO COJEPIKAHUSA, B TOM YHUCIIE MYOJINYHO MPEACTABIATh Pe3yabTaThl
IIPOEKTHON WM MCCIIEOBATEIbCKON JESTENbHOCTH, MPU 3TOM TPAMOTHO HCIOJb30BaTh H3YyYEHHBIH
NOHATUIHBIN anmnapaT Kypca (PU3HMKH, COIIPOBOKAAThH BBICTYIUICHUE NPE3EeHTALNeEH;

IpU BBINIOJTHEHUH YYEOHBIX TPOCKTOB M UCCIECNOBAaHUN (DU3MYECKHX MPOIECCOB PaCIPEACTIAThH
0053aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTABJIECHHBIMU 33/1a4aMH, CJICAUThH 32 BBINOJIHEHUEM IUIaHA
NEUCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHMBATh COOCTBEHHBIN BKJIAJ] B AEATEIbHOCTH I'PYIIIBL,
BBICTPANBaTh KOMMYHHMKATHBHOE B3aUMOJICHCTBHE, MIPOSIBIISASA TOTOBHOCTh pa3peraTb KOH(QIUKTHI.

K kxoHiy oOyuenust B 9 Kiacce rpeiMeTHbIE pe3y/ibTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpPaXkaTb
c(OPMHUPOBAHHOCTh Y O0YUAIOIUXCS YMEHUI:
HCIIONB30BaTh IIOHATHS: CUCTEMA OTCYETA, MaTEpHANIbHAsT TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTH
MEXaHUYECKOro JBWXKEeHMs, negopmanus (ympyras, IUIacTHUECKas), TPEHHE, LIEHTPOCTPEMHUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb M MEPEerpy3KH, LIEHTP TSKECTHU, aOCOJMIOTHO TBEPAOE TEJIO, LIEHTP TAKECTH
TBEPJIOTO TeJa, paBHOBECHE, MEXaHMYECKHE KOJeOaHUs U BOJIHBI, 3BYK, MH(QPa3BYK M YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh M J1aIbHO30PKOCTb,
CIEKTPBI UCITYCKaHUs U TOTJIONIEHHs, allb(da, OeTa- U raMMa-u3aydeHus, U30TOIbI, iJiepHasi SHEPreTHKa;
pa3nuyath SABJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE, PABHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE TNaJieHHe TeJl, PaBHOMEPHOE [BM)KEHHE IO OKpPYKHOCTH,
B3alMO/ICIICTBHE TeJl, pEaKTUBHOE JBMKEHHE, KOJeOaTeIbHOE IBUKEHUE (3aTyXalOlUe U BbIHYKECHHBIE
Kosie0aHus1), pPe30HAHC, BOJHOBOE JIBWKEHHE, OTpPaK€HHE 3BYKa, MPSIMOJIMHEHHOE pPacHpoCTpaHEeHHE,
OTpaXKEHHE U MPEIOMIIEHUE CBETA, MOJHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3sIoKEHHE OEJIoro cBeTa B
CIEKTP M CJOKEHHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHsS CBETa, E€CTECTBEHHAs pPaJUOAKTUBHOCTB,
BO3HHUKHOBEHHUE JIMHEHYATOr0 CIEKTpa U3IYYEHUsI) 110 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBIECHUE;
pacrno3HaBaTh MpPOSBIEHUE W3YYEHHBIX (U3NYECKUX SBJICHUI B OKpyXKawlleM Mupe (B TOM YHUCIe
¢usnyeckue SBICHUS B NPUPOZE: NPWIMBBI M OTJIMBBI, JBUXKEHHE IulaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE [JBUKEHHE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKHBOTHBIMH, 3EMJIETPSICEHUE,
celicMUYeCKHe BOJIHBI, IIyHaMH, 3XO, LBETa Tell, ONTHYECKHUE SBICHHUS B IMpPHUPOJE, OHOIOTHYECKOe
NeiicTBe  BUAUMOTO,  YyJIbTPa(UONETOBOTO W  PEHTICHOBCKOIO  M3JIYYEHHUH, €CTECTBEHHBIH
PallMOaKTUBHBINA (POH, KOCMUUYECKHE JTYUH, PaJUOAKTUBHOE N3TydeHHE IPUPOAHBIX MUHEPAJIOB, JeicTBHE
PaZMOaKTUBHBIX W3JIyY€HUH Ha OpPraHHU3M YeJOBeKa), MPH 3TOM MEpPEeBOAMTH MPAKTUYECKYIO 33/7a4yy B
y4eOHY10, BBIIENATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMH;
ONUCHIBATh HM3YyUEHHBbIE CBOWCTBA Tl MU (PU3UYECKHE SIBICHUS, HCHOJB3YysA (U3MUECKHE BETUUMHBI
(cpenHsii 1 MTHOBEHHas CKOPOCTb Te€ja NP HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHE, IEPEMEIICHUE,
MyThb, YTJIOBAasi CKOPOCTh, CUJIA TPEHMSI, CHJIa YIPYTOCTH, CHUJIA TSDKECTH, YCKOPEHHE CBOOOIHOIO MaJeHMUs,



BEC TeJa, UMITYJIbC Tela, UMITYJIbC CHJIbl, MEXaHW4YecKasi paboTa U MOUIHOCTh, OTEHUUAIbHAS SHEPTUS
TeNa, MOAHATOrO HaJ MOBEPXHOCTHIO 3€MIIM, TIOTCHIIMAIbHAS SHEPTUS CXKATOM MPYKHUHBI, KHHETHUECKas
SHEPrus, MOJHasi MeXaHu4ecKasi SHEpPIus, IepHo/l U 4acTOTa KoJeOaHui, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb MPEJOMJICHUS CpeAbl), NpPU OINUCAHUM NPABUIHHO
TPaKTOBaTh (PUIUUYECKUM CMBICT HCHOJIb3YEMBbIX BEJIUYUH, OOO3HAYCHHS U EOUHHIBI (U3NYECKUX
BEJIMYMH, HAXOJUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY C APYTUMH BEIUYMHAMH,
CTPOUTH IpaQUKU U3YUYEHHBIX 3aBUCUMOCTEN (DPU3HMUECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBJICHHUA M MPOIECCHI, HCIOJB3YS 3aKOH COXPaHEHUS
SHEPTUM, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI CYNEPHO3ULUU CUJI, MPHUHIMUI OTHOCUTEIHLHOCTU
lanunes, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHsI UMIIYJIbCa, 3aKOHBI OTPAXKEHUS U MPEIOMIICHUS CBETa,
3aKOHBI COXPAaHEHHs 3apsSA0BOTO M MAacCOBOTO 4YHCEN MPH SIEPHBIX pPEaKUusiX, NpU ATOM J1aBaTh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMIUCBIBATH €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3MUECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTYaIlMil MPAaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH IPUUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH OObSICHEHUE U3 2—3
JIOTHYECKUX IIIaroB C OMOPOi Ha 2—3 M3y4EHHBIX CBOMCTBA (PM3UYECKUX SBICHUHN, (PU3MUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH;

pemars pacu€THble 3a7aud (OMMPAIOLIUECS HA CUCTEMY M3 2—3 ypaBHEHHM), UCIOJb3Ysl 3aKOHBI U
dbopMyIbl, cBs3bIBarONIME (PU3MUYECKHE BEIWYMHBI: HA OCHOBE aHAlM3a YCIOBHUS 3aJa4d 3alKChIBATh
KpaTKOe YCIIOBHE, BBIIBIATH HEJOCTAIOIIME WM W30BITOUHBIC JAHHBIC, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEO0OXOIUMBIE VISl PELICHUS, IPOBOAUTE PACUEThl U OLIEHUBATH PEATUCTUYHOCTD MOJYYEHHOTO 3HAYCHHUSI
(U3HYECKON BETNIMHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU (U3NYECKUX METOJIOB, HCIONb3YS
OIMCaHME WCCIICIOBAHUS, BBICIATH MPOBEPSIEMOE MPEATIONIOKEHIE, OIICHUBATh MPABUIBHOCTD MOPSAKA
MIPOBEJICHUS CCIIEAOBAHNUS, AENIaTh BBIBO/IbI, HHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOACHUN U OIBITOB;
MPOBOJIUTH OIBITHI 1O HAOMIOACHUIO (DU3WYECKUX SIBICHUN WM (PU3MYECKHX CBOMCTB Ten (M3ydeHHE
BTOpOTo 3akoHa HpI0TOHA, 3aKOHA COXPAHEHUS SHEPTUH, 3aBUCUMOCTh NIepro/ia KoJeOaHul MNPy KUHHOTO
MasiTHUKA OT MAcChl TPy3a M KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTh OT aMIUIUTY/bl MaJbIX KOJIeOaHUH,
MPSIMOJIMHEIHOE PacHpOCTpaHEHUE CBETa, pasliokeHue Oeroro cBeTa B CHEKTP, M3YyYEHHE CBOWCTB
n300pakeHUs] B IUIOCKOM 3epKaje M CBOMCTB HM300paXeHHWs NpeaMera B COOHMparomel JnH3E,
HaOII0/IeHNE CIUIONIHBIX M JIMHEHYaThIX CIEKTPOB M3JIYUYEHHs): CAMOCTOSATENBHO COOUPATh YCTAHOBKY U3
n30bITOYHOTO Habopa 00OpYJOBaHUS, ONMUCHIBATH XOJ OINBITA W €ro Pe3ylbTaThl, (OPMYIHPOBATH
BBIBOJIbI;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHIO IPSIMBIX U3MEPEHUH, ONpeeNsisi CpeaHee 3HAYCHHE U3MEPSIeMO
BeIMYUHBI ((OKyCHOE paccTosiHHe coOuparomiei JMH3bI), 00O0CHOBBIBaTh BBIOOP CIOCO0A H3MEPEHUS
(n3MepuTeIHLHOTO TPHOOPA);

IIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C UCIOJIB30BAHUEM INPSMBIX U3MEPEHUM
(3aBHCHMOCTB ITyTH OT BPEMEHHU IMPH PaBHOYCKOPEHHOM JBM)KEHWUHU 0€3 HayallbHOW CKOPOCTH, IIeproja
KoJIeOaHUH MaTeMaTHYeCKOro MasTHUKA OT JJIUHBI HUTH, 3aBUCMOCTH yIJIa OTPaKEHUS CBETa OT yrja
MaJIicHusl W yrja TpPeJIOMIICHHS OT yIJla TajeHWs): IUIAaHUPOBaTh HCCIENOBAaHHME, CaMOCTOATEIHHO
coOHpaTh YCTaHOBKY, (PUKCHPOBATh PE3yJbTaThl MOJIYYEHHOH 3aBUCUMOCTH (PU3MUYECKUX BEIUYHH B BUJIE
TaOIUI] ¥ TPaQUKOB, AETATh BEIBOBI 10 PE3yJIbTaTaM UCCIIETOBAHHS;

IIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIMUYMH (CpelHsAs CKOPOCTb M YCKOpEHHE Tejia NpHU
PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHE CBOOOJHOTO TaJeHHs, KECTKOCTh MPYKUHBI, KodDduiment
TPEHUSI CKOJIbKEHMs, MeXaHudeckas paboTa M MOIIHOCTb, 4YacToTa M MepHoj  KoJieOaHui
MaTeMaTHYECKOTO M TMPYKHHHOTO MasTHHKOB, ONITHYECKas CHjIa COOMpArOIIeH JIMH3bBI, paIHOaKTHBHBIN
¢$oH): MIAaHUPOBATh U3MEPEHUs, cOOUPATh HKCHEPUMEHTANbHYIO YCTAHOBKY M BBINOJHATH W3MEPEHUS,
Clieysl TIPEUIOKEHHOW WHCTPYKIIMW, BBIYUCISATH 3HAUCHUE BEIMYWHBI M aHAIM3HPOBATH MOJTYYCHHBIC
pe3ybTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU;

co0III0AaTh MpaBuia TEXHUKK 0€30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

pa3nuyaTh OCHOBHBIE NMPU3HAKU HM3YYEHHBIX (U3MUECKUX MOJEJeH: MaTepualibHas TOYKa, aOCOJIIOTHO
TBEPIIOE TENI0, TOYCUHBI MCTOYHUK CBETA, Y4, TOHKAS JIMH3a, TUIAHETapHash MOJENb aToMa, HYKJIOHHAs
MO/IeJIb aTOMHOTO $/1pa;

XapaKTepU30BaTh MPHHITUIIBI ACUCTBUS H3YYCHHBIX IPUOOPOB M TEXHHUYECKUX YCTPOUCTB C OMOPON Ha UX
onucaHus (B TOM YHUCIE: CIIUAOMETP, JATUUKH TOJIOKEHUS, PaCCTOSHUS M YCKOPEHUs, pakeTa, 3XOJoT,



OYKH, TIEPHCKOII, (OoTOoarmapaT, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOII, TO3MMETp, Kamepa BuibcoHna),
UCTIOJIB3Ys 3HAHHSI O CBOMCTBAX (PM3UUECKUX SBJICHUN M HEOOXOMMbIe (PU3NYECKHe 3aKOHOMEPHOCTH;
UCTIONIB30BATh CXEMBI M CXEMAaTHYHBIC PHUCYHKH M3YyYEHHBIX TEXHHYECKHX YCTPOWCTB, M3MEPHTEIBHBIX
npuOOPOB M TEXHOJOTHUECKUX MPOIECCOB NPU PEUICHUH Y4eOHO-TNPAKTHUECKUX 3a/lad, ONTHYECKUE
CXEMBI JUIsl TIOCTPOCHHS N300paKEHUH B IIJIOCKOM 3€pKajie ¥ COOMPArOIIeH JINH3E;

OPUBOANUTH TIpUMEpHl (HaXOIUTh HHGOPMAIMIO O TMPHUMEpax) MPAKTHUYECKOTO HCIOIb30BAHUS
¢u3MUeCKUX 3HAHWKM B IOBCEIHEBHON XHM3HM Uil oOecnedeHus: O€30MAacCHOCTH IPH OOpalleHHu ¢
npubopaMu ¥ TEXHUYECKMMH YCTPOMCTBaMH, COXPAHEHHUS 3/0pOBbS M  COOJIOACHUS HOPM
HKOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOLIEH cpere;

OCYHIECTBIIAITh IMOMCK HH(popManuu Qu3ndeckoro coaepkaHus B VIHTepHeTe, CaMOCTOSITEIBHO
dbopMynupys TOUCKOBBIA 3alpoc, HAXOAWTh IYTH ONPEICICHUS JOCTOBEPHOCTH IOJYYCHHOMN
UH(OPMAIMK Ha OCHOBE UMEIOIIUXCS 3HAHUH U IOTIOJTHUTEIIFHBIX HCTOYHHUKOB,;

WCTOJIBb30BaTh IPH BBIMOJHEHUM YYEOHBIX 3aJaHUN HAyYHO-TOMYJSIPHYIO JUTEparypy (U3NYECKOro
CozIeprKaHus, CIIPAaBOYHBIC MaTEpUAIIbl, pecypchl ceTu VIHTepHeT, BIaieTh npuéMaMn KOHCIEKTHPOBaHHUS
TeKCTa, Mpeodpa3oBanust HHPOPMALIUHN U3 OJHOW 3HAKOBOHW CUCTEMBI B APYTYIO;

co371aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOILICHMS HAa OCHOBE MH(OPMALMH U3 HECKOJIBKUX
HUCTOYHUKOB (DU3MYECKOTO COJEpKaHUs, MyOJIMYHO TIPEJCTABIATH PE3YJIbTAaThl TMPOCKTHOW WIIH
UCCIIEJOBATEIbCKOM NEeSITeNbHOCTH, TIPH TOM IPaMOTHO MCIOJIb30BaTh N3yYCHHBIN MIOHSATUIHBIN ammapaT
U3y4aeMoro pasjena (U3MKH U COINPOBOXKIATh BBICTYIUICHHE IpPE3eHTAIeld ¢ y4€TOM OCOOCHHOCTEH
ay/IMTOPUU CBEPCTHHKOB.
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