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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE MOJIOKCHHWI U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOW OOpa30BaTEIbHOW MPOTrpaMMbl, IMPEJICTABICHHBIX B
dI'OC 000, a takxe ¢ yu€tom (enepanbHoOi pabodeil mporpaMmbl BOCIIUTAHUS U
Konnenmmu npenogaBanust yueoHoro npeamera « Dusznkay.

Copepxanue TmporpaMMmbl 10 (pU3MKe HampaBieHO Ha (HOpMHpPOBaHHE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3alyi0 H3y4YeHUs
¢u3MKu Ha JAESITeTbHOCTHOM ocHOBe. B mporpamMme mo (u3uke y4YHTHIBAIOTCA
BO3MOXHOCTH y4eOHOro mpenMera B peanuzanuu tpedboBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JINYHOCTHBIM U METAIlPEAMETHBIM pe3ysibTaTaM OOyUEHHs], a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'O 00111eTO 00pa30BaHUsI.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paCIpeieiCHHe Y4eOHOro MaTepuaa
1o rogaMm oOydeHus (1Mo Kiaccam), MpeajaraeT NpUMEpHYIO IOCIeA0BaTEIbHOCTh
U3Y4YECHHUSI TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS IPEIMETHOIO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcs.

[IporpaMmma 1o ¢usuke pa3paboTaHa C LEIbIO OKAa3aHUS METOJUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUM paboyell MporpaMMbl O YYEOHOMY IIPEIMETY.

®dusuka ABISETCS CUCTEMOOOPa3yIOIIUM Ul €CTECTBEHHOHAYYHBIX YU€OHBIX
MPEAMETOB, TOCKOJIbKY (U3MYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOLIECCOB H
SBJICHUW, U3y4aeMbIX XHUMHUEH, Ouoyiorued, acTpoHOMHEH U (PU3MYECKOU
reorpadued, BHOCHUT BKJaJ B ©CTECTBEHHOHAy4YHYIO KapTUHY MUDA,
IOpeaoCTaBisieT HaumbOojee sSCHble o00pa3lbl MPUMEHEHHS HAy4YHOIO0 METoJAa
MO3HAHUS, TO €CTh CII0C00Aa MOJYyYEHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa 13 TJIaBHBIX 3a/1a4 (PU3MUECKOTO 00pa30BaHUs B CTPYKTYpeE 00I1Iero
00pa3oBaHUs COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHOHAYYHOW IPaMOTHOCTH U
MHTepeca K HayKe y 00yJyaronuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEIIOJIaracT OBJIAJICHUE
CIIEIYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBJICHMUS;

e OILIGHMBATh U IOHUMATh OCOOEHHOCTH HAy4YHOT'O UCCIIEJOBAHUS;

e UHTEPHPETUPOBATH AAHHBIEC U UCIIOJIH30BATH HAYUYHbIE
JI0Ka3aTeNIbCTBA JIJISl OJIYYEeHHS BBIBOJIOB.

[enu u3ydenus: Gpu3mKu Ha YpOBHE OCHOBHOTO 00IIIET0 0Opa3oBaHUs
onpenenensl B KoHnenuu npenojjapanus yueoOHoro npeamera « uznka» B
oOpa3zoBaTenbHbIX Opranuzaiusax Poccuiickoit denepanuu, peau3yronimx
OCHOBHBIE 00111€00pa30BaTeNbHbIE IPOrPAMMBI, YTBEPKIAEHHON pelIeHuEM



Konnerun MunuctepctBa npocsenieHus: Poccuiickoit deaeparuu (mpoTokos oT 3
nexadps 2019 r. Ne [1K4BH).
ey nzyyenus Pu3sMKu:

MPHOOpETEHUE MHTEpPECca M CTPEMIICHUST 00YYJaIOIUXCS K HAyYHOMY
U3YYEHHUIO MPUPOIBI, PA3BUTHE MX HHTEIICKTYaIbHBIX M TBOPUCCKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABIICHUH 0 HAYIHOM METOJIC MTO3HAHUS U ()OPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHKEe HAYYHOIO MUPOBO33PEHUS KaK pe3y/IbTaTa U3yUeHHUs
OCHOB CTPOCHHSI MaTepHH U (DYHTaAMCHTAIBHBIX 3aKOHOB (DU3HKHY;
(dbopMUpOBaHKE PEICTABICHUN O PO (DU3UKH JIJIS PA3BUTHS JPYTHUX
CCTCCTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHUI;

pa3BUTHC  TIPEJACTABICHHMA O  BO3MOXHBIX  chepax  Oymymien
poeCCUOHANILHOM eI TEIIBHOCTH, CBSI3aHHOM ¢ (PM3UKOM, TIOJITOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIIPaBJICHUH.

JIocTHKEHHE ATHX IIeJIed IporpaMMbl MO (PH3UKe Ha YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIMINX 3a4aY:

npuoOpeTeHNne 3HAaHUW O JUCKPETHOM CTPOCHHUU BEILECTBA, O
MEXaHUYECKHUX, TEIUIOBBIX, AJEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MpUOOpPETEHUE YMEHUH OMUCHIBATh U OOBSICHATH (PU3UUECKHUE SIBJICHUS C
MCIIOJIb30BaHUEM MMOJTYUYECHHBIX 3HAHUN;

OCBOEHHME METOJOB PEIIECHUS MPOCTEMIINX PACUETHBIX 3a/1a4 C
UCIIOJIb30BaHUEM (DU3MYECKUX MOJENe, TBOPYECKUX H
MPaKTUKOOPHUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHI HAOIIOIaTh IPUPOHBIC SIBJICHUS U BBITIOTHSATH OTIBITHI,
nabopatopHble pabOThl U 3KCIEPUMEHTAIbHBIE HCCIEIOBAaHUSA C
UCIIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ UHpOpMaIuen (PU3NIECKOTO COACpKaAHMS,
BKJIIOYAsi THQOPMALIMIO O COBPEMEHHBIX JOCTHXKEHUSIX (DU3UKU, aHATIU3 U
KPUTHUECKOE OLIEHWBaHNE NH(POpMAIUH;

3HAKOMCTBO O cpepamu IpodecCHoOHaTLHOM ASATeIbHOCTH, CBA3aHHBIMU
C (u3ukoW, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBaHHbIMM Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

Ha usydyenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIIETO

obpasoBanus oTBoaUTCs 238 vacoB: B 7 kiacce — 68 vacos (2 yaca B Henenmo), B 8
Ki1acce — 68 4yacoB (2 yaca B Henento), B 9 kiacce — 102 ygaca (3 yaca B HEJEINIO).

[Ipeanaraempiii B mporpamMme no ¢u3MkKe NepedeHb JadopaTOpHBIX padboT u
OMBITOB HOCUT PEKOMEHIATEIbHBIN XapakTep, YUUTENb JIeJaeT BEIOOp MPOBEACHUS



7a0opaTOpHBIX PabOT W OMBITOB C YYETOM HHAMBUAYAIbHBIX OCOOECHHOCTEH
00yJaronuxcsi, CIUCKa AKCIICPUMEHTATBHBIX 3aJIaHUM, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COIEPKAHUE OBYYEHUA

7 KJIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPY:KaI0lIero Mupa.
®usuka — Hayka o npupoe. Asnenns npupoasl. PU3NYECKUE SBICHHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusznueckue BennuuHbl. 3mepenue pu3nueckux BeanunH. Ou3ndeckue
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usnka u npyrue ecTeCTBEHHbIC HAYKH U3YYAIOT IPUPOY.
EcTtecTBeHHOHAYUHBIN METO/I TO3HAHUS: HA0JII0ICHHE, TOCTAHOBKA HAy4YHOTO
BOIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 10 IMTPOBEPKE TMIIOTE3, O0BICHEHUE
HaOmonaemMoro sBieHus. Onrcanue GU3NIECKUX SBICHUN C TTOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHn4deckue, TeIIOBBIE, IJIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE

SIBIICHUS.
2. Dusuyeckue npubOopkI U MpOoIeaypa NPSIMbIX U3MEPEHUN aHATIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopnvie pabomout u onvimeol.
1. OmpeneneHue EHbI IETCHUS KAl U3MEPUTETHLHOTO MPUOOpa.
2. H3mepenue pacCTOsAHHN.
3. H3mepenue 00bEMa )KUAKOCTH U TBEPIOTO Tea.
4. OnpezaesneHue pa3MepoB MAIBIX TEL.
5. M3MepeHue TeMrepaTypbl NPy MOMOIIM KUIKOCTHOTO TEPMOMETPA U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue nccnenoBaHus 10 MIPOBEPKE TMIIOTE3bI: JAJBbHOCTh MOJIETA
HIapuKa, MyImeHHOro TOPU30HTaNbHO, TEM 00JIbIIE, YEM OO0JIbILIE BHICOTA
ITyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBeIeHNsI 0 CTPOEHHH BelllecTBA.

CrpoeHue BelllecTBa: aTOMbI U MOJIEKYJIbI, X pa3Mepbl. OTBITHI,
NIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBr>xenue yactuil BemecTBa. CBsi3b CKOPOCTH JBUKEHUS YACTHI] C
TemriepaTypoil. bpoyHoBckoe npmxkenune, nuddysus. BzanmoaeiictBrue yactuil
BEILIECTBA: IPUTSHKEHNUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOCHUE Ia30B, KUIAKOCTEU U TBEPIABIX
(kpucTamnuyeckux) Teia. B3auMocBs3b MEX1y CBOMCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSTHUSIX U MX aTOMHOMOJICKYJIAPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaOmnronenue OpOyHOBCKOTO JABHKEHHUSL.



2. Habmonenue nuddysun.
3. HaOmronenue sBieHuit, O0BbSACHAIOMMXCS IPUTSKEHUEM W
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomoul u onvimeol.

1. OrleHKa JuaMeTpa aToMa METOJIOM PsIOB (C UCTIOJIb30BAHUEM

doTtorpadmii).
2. OnbITH IO HAOIIOJICHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnsIThl N0 OOHAPYKEHUIO ICUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHUS.
Pa3znen 3. /[Bu:keHHe H B3aUMOAelCTBHE TeJl.
MexaHnnueckoe qBUKEHNE. PABHOMEPHOE M HEPABHOMEPHOE IBUKEHUE.
Cxopoctb. CpeiHsisi CKOPOCTh P HEPABHOMEPHOM JIBUKEHUU. Pacuér mytu u
BPEMEHU JABUKEHUS.
SBnenue nnepunn. 3aKOH HHEPUMH. B3anMoaercTBrE TEIT KaK MPUYNHA
W3MEHEHMS CKOPOCTH JABMKEHHUs Tesl. Macca Kak Mepa HUHEPTHOCTH TeJa.
[TnoTHOCTH BemecTBa. CBA3b MIIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE
0o0BbEMa BellecTBa.
Cuita Kak XapakTepHUCTHKA B3auMOIecTBUA Tell. Cuiia yIpyrocTy U 3aKOH
I'yka. I3mepenune Cuiibl C TOMOIIbIO JUHAMOMETPA. SIBIIEHHUE TATOTEHUS U CUIIa
TskecTH. Cuna TsKeCTH Ha Apyrux mianerax. Bec tena. HeBecomocts. Crioxenue
CWJI, HAIIPaBJIEHHBIX 110 OAHOM NpsiMoil. PaBHonelcTByomas cuil. Cuna TpeHus..
TpeHne CKONMBXKEHUS U TPEHUE MTOKOos. TpeHune B IpUPOAE U TEXHUKE.
Hemoncmpayuu.
1. HaGmonenrne MeXaHMYECKOTO ABUKCHUS TeTa.
2. H3mepeHune CKOpoCTH MPSAMOJIMHEWMHOTO JIBUAKCHMUS.
3. HaGmronenue siBieHUsI HHEPITUH.
4. HabOnroaeHue u3MeHEeHUs CKOPOCTH MPHU B3aUMOIEUCTBUU TEJl.
5. CpaBHEHHME MaCC IO B3aUMOJICUCTBUIO TEJL.
6. CroXeHue CHJI, HAlTPaBJIECHHBIX 110 OJTHOM MPSIMOM.
Jlabopamopnvie pabomout u onvimeol.
1. OmnpenesieHrEe CKOPOCTU PABHOMEPHOTO JIBUKEHUS (IIAPUKA B KUJKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenennie CpeaHEN CKOPOCTU CKOIBKEHHS OpyCcKa WU [IApPHUKa 110
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenue mIOTHOCTU TBEPAOTO TeNa.

4. OmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH PacTsKeHUs (edopmarun)
MPY>KUHBI OT MPUIIOKEHHOM CHUIIBL.

5. ONBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIbI TPEHHSI CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. laBjieHne TBEPABIX TeJ, ;KUAKOCTEH 1 ra3os.



JaBnenne. CriocoObl yMEHbIIICHUS U yBEJIWYEHUS JaBlieHus. JlaBieHue rasa.
3aBUCHUMOCTH JaBJICHHS Ta3a oT 00bEMa, Temmnepatypsl. [lepegada naBneHus
TBEPABIMU TEJIAMU, KUJIKOCTAMU U razamu. 3akoH [lackand. [THeBMaTuueckue
MaIlWHbBI. 3aBUCUMOCTb JIABJICHUS )KUJIKOCTH OT ITyOHHBI. [ HapocTaTuaecKuii
napagokc. Coolriaromuecs Cocyibl. [ uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emiu u armocdepHoe napineHue. [[puunHbI CylecTBOBaHUS
BO3ayIIHON 0000uku 3emiu. OnbiT Toppuuemm. M3mepenue armochepHOTo
JaBJIeHHs. 3aBUCUMOCTb aTMOC(HEPHOT0 JaBJIEHUS OT BBICOTHI HaJl yPOBHEM MODSI.
[TpuGopsl 1151 U3MEpEeHUs: aTMOC(PEPHOTO TaBICHUS.

JlercTBUE )KUAKOCTHU M Ta3a HA OTPYKEHHOE B HUX TEJO. BhITankuBaronas
(apxumenoBa) cwia. 3akoH Apxumena. [lnapanue ten. Bo3ayxoruiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JIABJICHHS ra3a OT TEMIEPATYpPHI.

[lepemaua maBaeHUSA KUAKOCTHIO U Ta30M.

Coobmiaronuecst COCy/Ibl.

['mapaBnuyeckui npecc.

[IposiBienue nercTBUS aTMOC(PEPHOTO JaBICHUS.

3aBUCHUMOCTbD BBITAJIKUBAIOUIEH CUITBI OT 00BbEMA MOTPYKEHHOM YacTH
TeJa U MJIOTHOCTHU KUIKOCTH.

A

N

PaBeHCTBO BBITAKMBAIOILIEN CUJIBI BECY BBITECHEHHOM KUIKOCTH.
VYciioBue naBaHus TEI: IJIaBaHUE WUJIW TIOTPYKEHUE TEN B 3ABUCUMOCTH
OT COOTHOIIEHUS TJIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnwie pabomot u onvimol.

1. HccnepgoBaHue 3aBUCHMOCTH Beca TeJla B BOJIE OT 00bEMA MOrpyKEHHOM B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue BHITAIKUBAIOIIECH CUJIBI, IEMCTBYIONIEN Ha TEJIO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUJIbI, IEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKMBAIOILIEH CHJIBI,
JIEHCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BEMA MOTPYKEHHOHN B
YKUJIKOCTh YaCTH TEJIA U OT IJIOTHOCTH KUJIKOCTH.

5. KoHCTpyupoBaHH€e apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
OIIpElEIIEHUE €€ IPy30H0ABEMHOCTH.

Pa3znen 5. Pabora u MOIIHOCTH. DHEPrus.

Mexanudeckast pabotra. MOIITHOCTb.

[TpocTeie MEXaHU3MBI: pbluar, 0J0K, HAaKJIOHHAs MJI0CKOCTh. [IpaBuiio

paBHOBecus poiuara. [[puMeHeHue npaBuiia paBHOBECHUS pblyara K OJIOKy.



«3ono0toe npaBuiio» mexanuku. KII/] npocteix Mmexann3moB. [Ipocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas 3Heprusa. Kunetndeckas U NOTEHIMAIbHAS SHEPTUSL.
[IpeBparieHre 0AHOrO BU1a MEXaHUYECKOM S3HEPTUU B APYTrOi. 3aKOH COXPAaHEHUS
DHEPIrUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepbl MPOCTBIX MEXaHU3MOB.

Jlabopamopnvie pabomout u onvimol.

1. Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBU)KEHUH TEJIa

10 TOPU3OHTAIBHOU ITOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.

3. M3amepenue KIIJI HakIOHHOW TIOCKOCTH.

4. M3y4yeHune 3aK0HA COXPAHEHUS MEXaHUYECKON SJHEPIUU.

8 KJIACC

Pa3nen 6. TenioBble siBJIeHMS.

OCHOBHBIE TTOJI0KEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUH CTPOCHUS
BemiecTBa. Macca v pa3Mepbl aTOMOB M MOJIEKYJ1. OTBITHI, TOATBEPKIAOIINAEC
OCHOBHBIE TOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUH.

Mogenu TBEPIOTO, JKUAKOTO ¥ Ta3000pa3HOI0 COCTOSIHUH BEIIECTBA.
Kpucrammuueckue un amopdusie tena. OObSICHEHHE CBOWCTB ra3oB, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUIN MOJIEKYJIAPHO-KUHETUYECKON TEOPHUH.
CmaunBaHUE U KaNWJUISIPHBIC SIBJICHUA. TEeIIOBOE PACIIMPEHUE U CHKATHE.

Temnepatypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TEMJIOBOTO IBUKEHHUS
yacTtull. Buyrpennss sneprus. CnocoObl H3MEHEHUS BHYTPEHHEN SHEPTUU:
Terionepeaaya U copepiieHue padboTel. Buibl Tenionepenayu:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3JTyUEHUE.

KonuuectBo TennoTsl. Y ienbHas TEIIOEMKOCTh BelecTBa. TemnoooMeH u
TEIMJIOBOE paBHOBECHE. Y paBHEHUE TEIIOBOro Oananca. [InaBnenue u
OTBEPJIEBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y IeJIbHAS TETJIOTA TJIaBJICHUS.
[Tapoobpa3zoBanue u konaeHcaius. Mcnapenue. Kunenue. Y nenbHas TermioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHHS OT aTMOC(HEPHOTO
JIABJICHHS.

BrnaxHocTb BO3ayXa.

DHeprus TOTIMBA. Y IeJIbHas TEMJI0Ta CTOPaHUS.

[TpuHumne! paboTel TeroBbix ABurareneit KITJ[ TernioBoro npuraress.
TerutoBble ABUTATENMN U 3a1IATA OKPYKAKOLIEH CPEBI.

3aKOH COXpaHEHHUs 1 TPEBPALLEHUS SHEPTUU B TEIUIOBBIX MPOIIeCcCaXx.

Hemoncmpayuu.
1. HaOmonenue GpoyHOBCKOTO IBHKCHHUSI.



Ha6monenue muddysun.

HaGmonenue ssBeHui cMaurBaHMsI U KAITMJUTSIPHBIX SIBIICHHIA.
HabGroienue TerioBoro pacimpeHus Te.

V3MeHeHre naBieHMs Ta3a Py N3MEHEHUH 00hEMa U HarpeBaHUH HITH
OXJIAXKICHUH.

vk N

6. lIpaBuna uamepeHus TeMnepaTypsl.

7. Bunael Temonepenaun.

8. OxJIaxkJIeHHE MPU COBEPILICHUH PAOOTHI.

9. HarpeBanue npu coBepilieHUU padOThl BHEIIIHUMH CUJIAMHU.

10. CpaBHEHHE TEITIOEMKOCTEHN Pa3IMUHbBIX BELIECTB.

11. HaGmoieHre KureHusl.

12. HaGroieHue nmocTostHCTBA TEMITEpATyPHhI MPH JIaBICHUU.

13. Mozenu TeIUIOBbIX IBUTaTENEH.

Jlabopamopnvie pabomout u onvimeol.

1. OnbITHI 1O OOHAPYKEHUIO JEUCTBUS CHIT MOJICKYJISIPHOTO MPUTSKEHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIIIOB IOBAPEHHOM COJIM MJIU caxapa.

3. OmnbIThI IO HAOTIOACHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUAKOCTEH U

TBEPIBIX TEIL.
Omnpenenenue AaBieHUs BO3/lyXa B OAJIJIOHE HIMPUIIA.

5. OnbIThl, AEMOHCTPUPYIOLINAE 3aBUCUMOCTD JABJICHUS BO3AyXa OT €TO

00bEMa M HArpeBaHUS WA OXJIKICHHUS.

6. [IpoBepka runoTesbl TMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH

B TEPMOMETPUUECKOUN TPYOKE OT TeMIEPaTyphl.
7. HaGnroneHnve u3mMeHeHusI BHYTPEHHEH SHEPrUu Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

8. HccrnemoBanue siBJICHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOU U

ropst4er BOJIBL.

9. OmnpezneneHue KOJIMYECTBA TEIIOTHI, TOJYYEHHOTO BOJAOU MpH

TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJITMHAPOM.

10. OnpeneneHue yaeabHON TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue nponecca HCHapeHus..

12. OnpeneneHnue OTHOCUTENBHON BIIAJKHOCTH BO3TyXa.

13. OnpenenieHne yaeIbHOM TEIIOTHI IIJIaBJICHUS JIbA.

Pa3znes 7. DiiekTpuUyecKHe U MATHUTHBIE SIBJICHUS.

DnekTpu3anus Teil. J[Ba pona 3JIeKTpUYECKUX 3apsaa0B. Bzaumonaeiicteue
3apspKeHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTD CHITIBI B3aUMOCHCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXIY TEIaMu).

Onextpuyeckoe nosie. Hanpspk€HHOCTB anekTpudeckoro nosis. [TpuHoun
CYTEPIIO3ULIMU PJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsa10B. DIEMEHTAPHBIN JIEKTPUUECKUHN 3apsil.
Crpoenue atoma. [IpoBOJTHUKM U TU3IEKTPUKUA. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. Y CIIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.

W cTouHrKN TOCTOSIHHOTO TOKA. [[eCTBUS ANEKTPUUYECKOro TOKa (TEIMI0OBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onextpuyeckas 1enb. Cuia Toka. INEKTPUUIECKOE HAPSKEHUE.
ConpoTuBiieHHE TPOBOJAHUKA. Y AEIBHOE CONTPOTUBJIEHUE BENIECTBA. 3aKOH Oma
18 ydactka uend. [locnenoBarenbHOE U NapauieIbHOE COCTMHEHUE
ITPOBOJHUKOB.

PaboTa 1 MOLTHOCTB 3eKTpUUECKOro Toka. 3akoH [xoymns—JIeHua.
DneKTpuyecKre ey U MOTPEOUTENH IIEKTpUIeCcKoi sHepruu B ObITy. KopoTkoe
3aMbIKAHHE.

[TocTosiHHBIE MarHUTHL. B3auMoaeicTBrE MOCTOSTHHBIX MArHUTOB.
MarnuTHoe nosie. MarauTHoe 1oJie 3eMJIM ¥ €r0 3Ha4eHHE IS )KU3HU Ha 3eMIIe.
OmneiT Opcrena. MarHuTHOE 10JIe IEKTpUYEcKoro Toka. [Ipumenenue
AJIEKTPOMATrHUTOB B TEXHUKE. J[efiCTBUE MATHUTHOTO MOJIsl HA TPOBOJIHUK C TOKOM.
DIEKTPOABUIATEIb ITIOCTOSIHHOTO TOKA. VICIIONb30BaHue AIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OmnbiTel @apazes. SABineHne 3neKTpoMariuTHON nHAyKIuu. [Ipasuno Jlenia.
Onextporenepatop. CriocoObl MOTyYeHUs IEKTPUUECKON SHEPTHH.
DNEeKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpU3aLHus TeIl.
JIBa posa 2JIEKTPUYECKUX 3apSA0B U B3aUMOJCHCTBUE 3aPSHKEHHBIX TEL.
Y CTpONCTBO U IEUCTBUE DIIEKTPOCKOIIA.
DNEeKTpOCTaTUUECKAsT NHIYKIIHS.
3aKOH COXpaHEHMsI JIEKTPUUECKUX 3aPAI0B.
[TpoBOHUKY U AUDIICKTPUKH.
MoaenupoBaHr€e CUIIOBBIX JJUHUAN AJIEKTPUUECKOTO TOJIS.
HcTouyHnKH TOCTOSTHHOTO TOKA.
JIelcTBUS SIEKTPUUECKOTO TOKA.
. DIEKTPUUYECKUI TOK B KHUIKOCTH.
. I"'a30BbIl pa3ps.
. I3mMepeHue cuibl TOKa aMIIEpMETPOM.
. I3MepeHune 371eKTpUUeCcKOro HaIMpPSKEHNSI BOJIETMETPOM.
. Peocrtar 1 marasuH conpoTHUBIICHUH.
. B3anmopencTBre moCTOSSHHBIX MarHUTOB.
. MonennpoBaHre HEBO3MOKHOCTH Pa3/IeNICHUs MMOJIOCOB MarHUTA.

W 0 N o U A WwWN R

L o O = )
o U1 D W N R O



17. MonenvpoBaHUEe MarHUTHBIX MOJI€H OCTOSSHHBIX MAarHUTOB.

18. OnbIT Dpcrena.

19. MarHuTHOE 1oJie TOKA. DJIEKTPOMArHuT.

20. [leficTBHE€ MarHUTHOTO TOJI HA MPOBOJHUK C TOKOM.

21. DNEKTPOJIBUTaTEb MOCTOSIHHOTO TOKA.

22. ccnenoBaHue sIBICHUS 3JIEKTPOMArHUTHON UHTYKIIUH.

23. OnsiTel apajes.

24. 3aBUCUMOCTb HalPaBJICHUS] UHYKIIUOHHOTO TOKA OT YCJIOBHM €ro
BO3HUKHOBEHHUSI.

25. DIIEKTPOTreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomot u onvimeol.

1. OnbITh O HAOJTIOACHUIO STICKTPU3ALIMH TET UHIAYKIIUEH U TIPH
CONPUKOCHOBEHHH.

2. HccnepgoBaHue A€MCTBUS 3JIEKTPUUECKOTO MOJI HA IPOBOJHUKH U

JTUAJIEKTPUKU.

COopka u npoBepka padOThI AJIEKTPUUECKOM LIETIH MTOCTOSTHHOTO TOKA.

N3MepeHue u peryJimpoBaHUE CUIIbI TOKA.

N3Mmepenue u peryanpoBaHue HAMPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA, UAYILIETO YepPE3 PESUCTOP, OT

CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

7. ONBITBL, JEMOHCTPUPYIOUINE 3aBUCUMOCTD JIEKTPUUYECKOTO
CONPOTUBJIEHUS IPOBOJIHUKA OT €T0 JJIMHBI, IUTONIAH TOMEPEYHOTO
CEUYEHHUs U MaTepuaa.

8. IIpoBepka nmpaBua CI0XKEHUS HAIPSHKEHUN TIPU TTOCJIEI0BAaTEILHOM

o v kW

COEJIMHEHHH JIBYX PE3HCTOPOB.

9. IIpoBepka mpaBuiia ajisi CUJIbI TOKA MPH NApaIEIbHOM COEAUHEHUN
PE3HUCTOPOB.

10. Onpenenenne paboThI AIEKTPUUIECKOT0 TOKA, HIYILEr0 Yepe3 Pe3UCTop.

11. OnpezaeseHne MOIHOCTH 3JEKTPUUYECKOT0 TOKA, BBIIEIAEMOMN Ha
pe3ucrope.

12. MccnenoBaHue 3aBUCUMOCTHU CUJIbI TOKA, MAYLIETO YEPES JIAMIIOUKY, OT
HaNpsHKEHUS Ha HEW.

13. Onpenenenne KI1/1 HarpeBaTesns.

14. MccnenoBaHue MarHUTHOTO B3aUMOJECHCTBUSI MOCTOSIHHBIX MarHUTOB.

15. I3yyeHue MarHuTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB MPU UX
00OBbEIMHEHUU U Pa3JICJICHUH.

16. UccrnenoBanue nelcTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHIIBI B3aUMOIEHCTBHSI
KATYILIKH C TOKOM M MarHnuTa OT CUJIbI TOKA U HAIIPaBJICHUs TOKA B
KaTyIlKe.

18. I3ydeHue neicTBUs MarHUTHOTO ITOJIS1 HA POBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 U3ydeHue padOoThI ANEKTPOABUTATENS.

20. M3mepenue KIIJI anexTpoaBurareIbHON yCTAHOBKH.

21. OIBITHI 10 UCCIIETOBAHUIO SBJICHUS MIEKTPOMAarHUTHOW MHIYKIIMH:
MCCIICIOBAHUE U3MEHEHN 3HAYCHNS ¥ HAIIPABJICHUS MHIYKIIMOHHOTO
TOKa.

9 KJIACC

Pa3nen 8. Mexannueckue siBJeHHsI.

Mexanunueckoe aBrmxeHue. MarepuanbHas Touka. CrucreMa oTcuéra.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO ABMKEHUS. PaBHOMEpHOE MPSAMOIIMHENHOE
newxeHue. HepaBHomepHoe npsiMonmHeHoe ABKeHne. CpelHss U MTHOBEHHAs
CKOpOCTB TeJjla IIPY HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOE NpsMOauHeENRHOe ABMxkeHne. CBoOOIHOE
naaeaue. OneITe | amues.

PaBHOMEpHOE JBMKEHME IO OKPY)KHOCTH. [leprnon 1 yactota oOpaleHusl.
JIvHenHas 1 yrioBasi CKOPOCTH. LIeHTpocTpeMUTENBHOE YCKOPEHHE.

IlepBsiii 3ak0H Herotona. Bropoi 3akon Herotona. Tperunii 3akoH HeroTona.
IIpuHLHMI CynIepO3ULMU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUsi: cujia TPEHHS CKOJIbKEHUS, CUjla
TPEHUs IOKOs, IPYTUE BUIbI TPECHMUS.

Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOIO
nageHus. J[Bmxenue mianet Bokpyr Connua. IlepBas kocMuyeckas CKOPOCTb.
HesecomocTs n meperpysku.

PaBHOBecue maTepuanbHOl TOuku. AOCOMIOTHO TBEPI0€ Teno. PaBHOBecue
TBEPAOTO TeNa C 3aKPETUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynbece Tena. U3menenne nvmnyibca. MIMImynbc cuiibl. 3aKOH COXpaHEHUS
nMIyJjbca. PeakTuBHOE ABMKEHHE.

Mexanudeckast paboTa 1 MOIIHOCTh. PaboTa cuit TsKeCTH, ypyrocTH,
Tpenus. CBs3b sHepruu U padoThl. [loTeHnanbHas sHeprus Tena, MogHITOro Haj
NOBEPXHOCTHIO 3eMJIH. [ [oTeHIInanbHas SHeprus cxxarou npyxuHbel. Kunernueckas
sHeprus. Teopema 0 KWHETUYECKON YJHEPTUH. 3aKOH COXPAaHEHNS MEXAHUYECKON
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHU4eCcKOro JBMKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX T

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHUME TTyTEN U TPACKTOPUIN JBMXKEHHUSI OJTHOTO M TOTO K€ Tea
OTHOCHUTEJIbHO Pa3HBIX TEJl OTCUETA.

N3Mepenre CKOpOCTH U YCKOPEHUS TPSIMOJIMHENHOTO JIBHXKCHUS.
HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JABHKECHHUS.

Ha6nronenue nBrkeHUs Tena Mo OKPYKHOCTH.

Habmronenne MexaHM4eCKUX SIBJICHUMN, IPOUCXOIAIINX B CHCTEME OTCUETa
«Tenexkay mpu €€ paBHOMEPHOM M YCKOPEHHOM JBH>)KEHUH
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHUSI Tela OT MAacChl TeJa U ICUCTBYIOLIEH Ha HErO
CHJIBI.

Habmronenue paBeHCTBA CHIT TTPU B3aUMOJICHCTBUH TEJl.

HN3meHenue Beca Tena npu yCKOPEHHOM JBH)KEHHH.

ITepenaya ummynbca Ipu B3aUMOJICUCTBUM TEI.

[TpeobpazoBanus SHEPTUU MPU B3aUMOACHCTBUU TEJL.

CoxpaHeHne UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBHUH.

CoxpaHeHre UMITYJIbCa IIPH aOCOFOTHO YIIPYTOM B3aMMOICHCTBHH.
Hab6mronenne peakTMBHOTO IBHYKCHHUS.

CoxpaHeHrne MeXaHUYeCKOM SHEPTHH IPY CBOOOTHOM TaJCHUH.
CoxpaHeHre MEXaHUYECKOM SJHEPTHUM MPH ABU>KEHUH TeJIa IO JICUCTBUEM
MIPY>KUHBI.

Jlabopamopnvie pabomout u onvimeol.

1.

KoHcTpynpoBanue TpakTa JuIsl pa3roHa ¥ JaIbHEHIIIET0 paBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OmnpeneneHue cpeTHe CKOPOCTH CKOJIBKEHUS OpyCKa UJIU JIBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpenencHue YCKOPEHUS TeJia IPH PaBHOYCKOPEHHOM JBHYKCHHH T10
HAKJIOHHOM IUIOCKOCTH.

HccaenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHH TTPH PABHOYCKOPEHHOM
JIBMKCHUU 03 HavallbHOW CKOPOCTH.

[IpoBepka TUIOTE3bI: €CIIM MPU PABHOYCKOPEHHOM JBHUKEHUU 0€3
HaYaJIbHOW CKOPOCTH ITyTH OTHOCSTCS KaK PsiI HEYETHBIX YUCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMEHH OTUHAKOBEI.

HccaenoBanre 3aBUCUMOCTH CHIIBI TPEHUS CKOTBKCHUS OT CHJTBI
HOPMAaJILHOTO JIABJICHHS.

Omnpenencare ko3hPHUITMEHTa TPEHHUS CKOJIbKCHUS.

Ornpenenenue )KECTKOCTU NPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPSHUS ITPU PABHOMEPHOM JBHIKEHUH TeJla
110 TOPU30HTAIEHON TTOBEPXHOCTH.



10. Onpezenenne paboOThI CUJIbI YIIPYTOCTH MPU MOIBEME Ipy3a ¢

HCIIOJIB30BaHHUCM HCIIOABUKHOT'O U ITOABHKHOI'O OJIOKOB.

11. 3y4yeHue 3akoHa COXpaHEHHUS YDHEPTHH.

Pa3nen 9. Mexanunueckue K0J1e0aHUSA M BOJIHBI.

Konebarenbaoe nemkenre. OCHOBHBIE XapaKTEPUCTHKHU KOJICOAHUH: TIEPUOI,
4acToTa, aMIUIUTya. MaTemMaTH4ecKui U NpyKUHHBIN MasTHUKU. [IpeBpaienue
SHEPTUU MPU KOJIeOaTETLHOM JIBHXKCHHH.

3aryxatouue konedanus. BeinykaeHHble Kojebanus. Pezonanc.
Mexanuueckue BoJiHbl. CBOMCTBA MeXaHUYECKUX BOJIH. [IpooabHbIE U
nornepeyHble BOJHBI. [[1Ha BOJHBI M CKOPOCTH €€ paclpOCTPaHECHHUS.
MexaHuvecKkue BOJIHBI B TBEPJIOM Telie, CEHCMUYECKHIE BOJIHBI.

3Byk. [’ poMKOCTB 3ByKa U BbicoTa ToHA. OTpakenue 3Byka. MIHppa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1.
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Habmoenue koneOaHuit Te Mo 1eWCTBUEM CUJIIBI TSDKECTU U CUIIBI
YIPYTOCTH.

Habmtoienue konebanuii rpy3a Ha HUTU U Ha MIPY>KHUHE.
HaGnroneHue BbIHYKI€HHBIX KOJI€OaHH U PE30HAHCA.
PacnipocTpanenne npogoibHBIX U ONEPEYHBIX BOJIH (HA MOJIETH).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKYyCTHYECKHI PE30OHAHC.

Jlabopamopnvie pabomout u onvimeol.

1.

7.

Omnpenenenre 4acTOThl U Meproa KojaeOaHnii MaTeMaTHIECKOTO
MasTHHKA.

Omnpenenenre 4acTOThI ¥ IEpUOIa KOJIeOaHUH MPY>KUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCMMOCTH TIEPHO/Ia KOJICOaHUH MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

HccnenoBanre 3aBUCMMOCTH MIEpUOia KOJICOAHHM IPYKUHHOTO MasSTHUKA
OT Macchl rpy3a.

[TpoBepka HE3aBUCUMOCTH TTEPHO1a KOJIeOaHU Tpy3a, OABEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

OMBITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh TIeproaa KojaeoaHui
MPY>KMHHOTO MasiTHUKA OT MacCChl Ipy3a U )KECTKOCTHU MPYKUHBI.
N3mepenne yckopeHusi CBOOOTHOTO MaCHHMS.

Pa3nen 10. DiieKTpoMarHuTHoOE 1oJjie M 3J1eKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE MOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. CBOMCTBA
AIEKTpOMarHuTHbIX BOJH. [I1kana anekrpoMaruuTHeIX BoJH. Mcnions3oBanue

AJIEKTPOMATHUTHBIX BOJIH JJISl COTOBOM CBSA3H.



DneKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

emoncmpayuu.

1. CBOUCTBa JEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomot u onvimot.

1. I3y4eHne CBOMCTB AJIEKTPOMArHUTHBIX BOJTH C TIOMOIIBIO MOOMIIBHOTO

tenedoHa.

Pa3znen 11. CBeToBbI€ SAIBJICHUS.

JlyueBasg mogenb cBera. Mctounuku ceeta. [IpsiMmonvuHeiHoe
pacnpoctpanenue cBera. 3atMeHus Coinina u JIynel. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lotHoe BHyTpeHHEE
OoTpakeHHE cBeTa. VMcnoib30BaHNE MOJTHOTO BHYTPEHHETO OTPAKECHUS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xon nyyedt B muH3e. Ontudeckas cucreMa doToarmnapara,
MUKpPOCKOIIA U TeJieckomna. ['1a3 kak ontuyeckast cucreMma. bim3opykocTs u
JATbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HptoToHa. CrioxkeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpsiMonMHEHOE PacIpPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tonyuenue n300pa>keHH B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

Onrtuyeckuii CBETOBO/.

Xox myuei B cOOMparoIei JMH3E.

XO0J1 Ty4den B pacCEeUBAIOLLIEH JIMH3E.

[Tony4yenue n3o0paxeHuil ¢ TOMOIIBIO JIMH3.

[Tpuntun nefictBus hoToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moaenp rnasa.

11. Paznoxenue 6e10ro cBeTa B CIIEKT.

12. [Tonydenue 6eoro cBeTa MpH CJIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnvie pabomout u onvimeol.

1. HccnenoBanue 3aBUCMMOCTH yTJIa OTPAKEHUSI CBETOBOIO Jiyda OT yrijia
najICHUsI.
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2. M3yueHune xapakTepuCTUK U300paKeHUsI TPEIMETA B INTIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCUMOCTH yIJla IPEIOMIIEHHS CBETOBOIO JIyda OT yIJia
NaJICHNS Ha TPAHULIE «BO3yX—CTEKIION.



4. Tlonydyenue n300pakeHUM C MOMOIILIO COOMPAOIIEH JIMH3BI.
Omnpenenenre POKYCHOTO PACCTOSHUS U ONTHYECKON CUITBI COOMparoIeit
JIVH3BI.

OnBITHI TTO PA3IOKEHHUIO OEIOTO CBETA B CIIEKTP.
OnBITHI O BOCTIPUSTHIO IIBETA MMPEAMETOB ITPH UX HAOTIOJCHUH Yepe3
[[BETOBBIC (DPUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHUS.

OmnsiTel Pezepdopaa u ninanetapuas mozenb atoma. Mozens atoma bopa.
Hcenyckanune u nornomenne ceera aroMoM. KBanTsl. JInHENYaThIe CIIEKTPHI.

PanuoaktuBHOCTh. Anib(a, 6eTa- 1 ramma-u3inydeHus. CTpoeHre aTOMHOTO
anpa. HykionHast monens atoMHOro siapa. M3oronsl. PanroakTuBHbIe
npeBpatenus. [lepuon nosypacnaga aTOMHBIX SIAEP.

S nepHpie peakiuu. 3aKOHBI COXPAHEHHS 3aPSA0BOTO U MACCOBOT'O YHCET.
DHeprus CBsI3U aTOMHBIX s71ep. CBsA3b MAacChl U SHEPruu. Peakunu cuHTe3a u
nenenus sanaep. ctounmku sneprum CosHIA U 3BE3.

Anepnas sHepreTrka. JJelicTBUs palMOAKTUBHBIX U3TyUYECHHI HA )KUBbIE
OpPTraHU3MBl.

Jemoncmpayuu.

1. CHekTpbl U3IIy4E€HUS U MOTJIOIICHUSI.

2. CrnexTpsl pa3IuYHBIX ra30B.

3. CnekTtp BoJOpO/IA.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pa0ota cuéTurka HOHU3UPYIOUIUX U3ITYUEHHI.

6. Peructpaius nu3nydeHus IpUPOIHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomout u onvimeol.

1. HaOmroneHue CIUIONMIHbBIX U IMHEWUYATHIX CIIEKTPOB U3TYyUYCHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUHU YACTHULBI 10 TOPMO3HOMY

nytH (1o doTtorpadusim).

3. U3mepenue pannoakTuBHOTO (oHA.

IHoBTOPHUTEIBbHO-0000 IIAKOIIHIT MOTYJIb.

[ToBTOpUTENTHEHO-0000MIAIOIINI MOTYJIb PETHA3HAYCH JIJISl CHCTEMAaTU3aIuu
1 0000IIeHHSI IPEIMETHOTO COJICPYKAHUS U OTbITA IeITeILHOCTH,
pUOOPETEHHOTO MPU M3YUECHHUH BCEro Kypca (DU3MKH, a TaAKkKe JJIsI MOJTOTOBKH K
OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMeHY 10 (HU3HUKE I 00yUYaIomuXxcs,
BbIOpABIIMX 3TOT yUeOHBIN MPEAMET.

[Tpu n3yyeHnu JaHHOTO MOIYJISl PEATU3YIOTCSI U CUCTEMAaTU3UPYIOTCS BUBI
JeSTeTbHOCTH, HA OCHOBE KOTOPBIX 00ECIIeYNBACTCS JOCTHKEHUE TTPEIMETHBIX U
MeTaIpeAMETHBIX TUTAHUPYEMBIX PE3YJIbTaTOB 00y4YeHUs, (HOPMHUPYETCS
€CTECTBEHHOHAY4YHAasl TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB UCCIIETOBAHHUS



SIBJICHUU TIPUPOJIBI U TEXHUKH, OBIIAJICHIE YMEHUSMHU OOBSICHATH (U3UIECKUE
SIBJICHUS], TPUMEHSIS [IOJIyYCHHBIE 3HAHUS, PEIIATh 3aJa4H, B TOM YHCJIE
KAUE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO 1€ TETBHOCTHBIN XapAKTEP JAHHOTO Pa3/ielia Peaanu3yeTcs
3a CY€T TOro, YTO OO0YUAIOIIHMECS BBIMOJIHSIOT 3a/1aHUsI, B KOTOPBIX UM
IIPEAIaraeTCs:

Ha OCHOBE MOJIYY€HHBIX 3HAHUH paclio3HABATh U HAYYHO OOBSICHSITh
du3rdecKue SBICHUS B OKPYKAIOIICH MMPUPOJIE ¥ TTOBCETHEBHOM KU3HM;

HCITOJIh30BATh HAYYHBIC METO/IbI HCCIICIOBAHUS (PU3HMUECKUX SBJICHUH, B TOM
YUCJIIE I POBEPKU TMIIOTE3 U MOJIYYECHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHSITH HAYYHBIE OCHOBBI HAM0O0JIE€ BAXKHBIX JIOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEDP, IPAKTUYECKOT O UCIIOJIBb30BaHUS PA3JIMNYHbIX UCTOYHUKOB
SHEPrUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX U3BECTHBIX BUOB
SHEPIUMU.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 11O
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne Gpu3nku Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHus HAIIPABJICHO

Ha JJOCTHKCHHE JJMYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX

pe3yIbTaTOB.

B pesynbrare nzydenus pu3nku Ha ypoBHE OCHOBHOTO OOIIET0 00pa3oBaHus

y oOydarorierocst 0yayT chopMUpOBaHBI CIAEAYIOMNUE TUIHOCTHBIE PE3yIbTAThI B

JacTu:

o 1) IATPHOTHYECKOr0 BOCIMTAHMS:

e - [IPOSIBJICHUE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON
bu3nUecKoil HayKH;

e - IICHHOCTHOE OTHOIIIEHHUE K JOCTI)KCHUSAM POCCUICKUX YUEHBIX-(PH3UKOB,

e 2) rpaKIaHCKOT0 M TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

e - TOTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYKICHUH OOIIECTBEHHO 3HAYNMBIX U
TUYECKUX MPOOIIeM, CBI3aHHBIX C MPAKTUYECKUM MTPUMEHEHHEM JOCTHKEHUH
bu3uKy;

e - OCO3HAaHHE BaXXHOCTH MOPAIbHO-3TUYECKUX PUHLIUIIOB B 1€ATEIbHOCTH
YYEHOTO;

o 3)3CTETHYECKOr0 BOCIIUTAHMSI:

e - BOCHPUATHE 3CTETUUYECKUX KaueCTB (PU3NYECKOMN HAyKH: €€ TapMOHUYHOT O
MIOCTPOCHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

e 4) HeHHOCTH HAYYHOTO MO3HAHWS:

e - OCO3HAHME LEHHOCTU (PU3NUYECKON HAYKH KaK MOIIHOIO HHCTPYMEHTA
ITO3HAHUS MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BAXKHENIIIEN COCTABIISIOIIEH
KYJBTYPHI,

e - Pa3BUTHUE HAYYHO JIF0003HATENBHOCTH, HHTEPECA K UCCIEI0BATEIBCKOM
JeSITETHHOCTH;

e 5) popMupoBaHus KyJbTYPbI 310POBbS H YIMOIMHOHAIBHOTO
OJ1aromnoJry4usi:

e - OCO3HAHUE IIEHHOCTH 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXKHOCTH IPaBHJI 0€3011aCHOTO MOBEICHUS Ha
TpaHCIIOPTE, HA IOPOTax, C JIEKTPUUECKUM U TEIJIOBBIM 000PYI0OBaHUEM B
JIOMAIITHUX YCIIOBUSX;

e - c(OpPMHUPOBAHHOCTH HABBIKA pe(IICKCHH, PU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yejaoBeKa;

e 6) TPYZI0OBOr0 BOCIIMTAHMS:

e - aKTHBHOE y4YacCTHE B PEIICHUH MPAKTUIECKHX 3a/1a4 (B paMKaX CEMbH,
00pa30BaTeNbHON OpraHU3aIH, TOPO/Ia, Kpasi) TEXHOJIOTHYECKON U



COLIMAJIbHOM HANPaBICHHOCTH, TPEOYIOIIKX B TOM YHCIE U (PU3HUUECKUX
3HAHUM;

e - MHTEPEC K MPaKTUYECKOMY U3YUEHHIO ITPOdeccuii, CBSI3aHHBIX C (PU3UKOI;

e 7)3KOJOrHYeCKOTr0 BOCIUTAHUS:

e - OpUEHTaUus Ha IPUMEHEHHE (PU3UUECKUX 3HAHUU JIJIS peLIEeHUs 3a]1a4 B
00J1acTH OKpPY>KAIOIIEH Cpelibl, IIAHUPOBAHUSI TIOCTYIIKOB U OLIEHKH UX
BO3MOYKHBIX ITOCJIEICTBHM JIJIs1 OKPY KAIOLLEH CPEIbI;

e - OCO3HaHHME II100ATBHOIO XapaKTepa HIKOJIOTHUECKUX TPOOIIEM U ITyTel UX
pelieHus;

o 8) aganTanum K M3MEHSIIOIIMMCS YCJIOBHUSM COIMAILHOI W MPUPOTHOI
cpenbl:

e - MOTPEOHOCTH BO B3aUMOJEHCTBUM ITPH BBIMOJIHEHUU UCCIEIOBAHUN U
IPOEKTOB (PU3NUECKON HANPaBIEHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSM
ApPYTruX,

e - IIOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3 NPAKTUUECKYIO
JESITENIbHOCTD;

e -TOTPEOHOCTH B GOPMHUPOBAHNN HOBBIX 3HAHUH, B TOM YUCIE (POPMYINPOBATH
UJIEH, IOHATHS, TUTIOTE3BI O (PU3HUUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME ACPUIHUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIaCTH
bu3ukwy;

e - IUIAHUPOBAHME CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3HUECKUX
3HAHUM;

e - CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBIISITh B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLICHKA CBOUX JICICTBUH C YUETOM BIUSHUS HA OKPYKAIOUIYIO CPENY,
BO3MO>KHBIX [VI0OAJIBHBIX TOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATbBI

B pe3ysibrare ocBOSHUS MpOTrpamMMbl TI0 (U3HKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBaHus y oOydaronierocsi 0yayT chopMUpOBaHbI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKJIIOYAIOIINE TI03HABATEIbHBIC YHUBEPCATbHbBIC YUeOHbIC ACHCTBHS,
KOMMYHHKATHBHBIC YHUBEPCAIbHbBIC YUeOHbIC ICHCTBUS, PEryISTHBHBIC
YHHBEpCaJIbHbIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTeqbHBIC YyHUBEPCAJIbHBIC Y4eOHbIE AeiCTBUA

Bba3oBble Jijornueckue AeiicTBUA:
e BBISBIIATH U XapaKTEPU30BAThH CYIIECTBEHHBIC TPU3HAKN OOHEKTOB
(s1BIICHU);



yCTaHaBIIMBATh CYIIECTBEHHBIN IPU3HAK KJIACCU(DUKALINN, OCHOBAHUS IS
0000IIIeHUS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHSI B pacCMaTpUBaeMbIX (aKTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U MIPU U3YYCHUH (DU3HUUECKUX
SIBIICHUH 1 MPOIIECCOB, JIEJIaTh BBIBOBI C HCIIOIH30BAaHUEM JCTYKTHBHBIX
Y MHIYKTUBHBIX YMO3aKIIOUCHHM, BBIIBUTATh TUIIOTE3HI O B3AUMOCBSI3AX
(bU3UYECKUX BEIMYNH;

CaMOCTOSITENIHO BBIOUPATh CIIOCO0 pelieHus yueOHoM hu3ndeckon
3a/1a4u (CpaBHEHHE HECKOJILKUX BapUaHTOB PEIICHHUs, BRIOOp Hanboee
HOJIXOJISIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejabckue 1eMCTBUSA.

VICIIOJIb30BaTh BOIIPOCHI KaK UCCIIEN0BATENBCKUI HHCTPYMEHT IO3HAHUS;
IIPOBOJAMTH I10 CAMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIO0KHBIN
(bu3nyeCKuil SKCIEPUMEHT, HEOOJIBLIIOE UCCIIEIOBaHNE (PU3UIECKOTO
SIBJICHUS,

OLICHMBATh HA TPUMEHUMOCTH U JOCTOBEPHOCTh HH(OPMALHUIO,
IIOJIyYEHHYIO B X0OJI€ UCCIIEIOBAHUS UJIU DKCIICPUMEHTA;

CaMOCTOSITENILHO (POPMYJIMPOBAaTh 00OOIIEHUS U BBIBO/IBI 10 PE3YJIbTaTaM
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMUS,

POTHO3MPOBATh BO3MOKHOE JJabHENIIIee pa3BUTHE (PU3HUECKUX
MPOLIECCOB, a TAKXKE BBIABUTATh MPEANOI0KEHHS 00 UX PA3BUTHH B HOBBIX
YCJIOBHUSX U KOHTEKCTaX.

Pab6ora ¢ unpopmanueii:

IPUMEHSATH PA3JIMYHBIE METO/IbI, THCTPYMEHTHI U 3aIPOCHI ITPH IIOUCKE U
oTOOpe MH(POPMALIMU WM IAHHBIX C YYETOM MPEII0KEHHONW yueOHOI
dbuznyeckoii 3a1a4u;

aHaJIM3UPOBaTh, CHCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HH()OPMALIHIO
Pa3IMYHBIX BUJIOB U (GOPM MpEACTaBICHUS;

CaMOCTOATENLHO BHIOMPAaTh ONTUMATIBHYIO POPMY MpEACTaBICHUS
uH(pOpMAIUU U WILTIOCTPUPOBATH pElIaeMble 3a1a4l HECIOKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMmyHuKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIE 1eiiCTBHA:

B X0/JIe 00CYXIeHUs y4eOHOro MaTepuasa, pe3yJabTaToB Jab0paTOPHBIX
paboT ¥ IPOEKTOB 3a7aBaTh BOMPOCHI MO CYIMIECTBY 00CYKIaeMOM TEMbI U
BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA PEIICHKE 3aa91 U TTOIICP KaHHE
OnaroxenaTeaIbHOCTH OOIICHMS,

COTIOCTAaBIIATH CBOM CYXICHUS C CYKACHUSIMU APYTUX YYACTHUKOB
JUaora, oOOHapyKHBaTh Pa3IUIME U CXOACTBO MO3UIIHIA;



BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U IHCbMEHHBIX TEKCTAX;
myOIMYHO MIPECTABISATh PE3YIbTaThl BHITOJTHEHHOTO (PM3NYECKOTO OTIBITA
(3KCnIeprMeHTa, UCCIEAOBAHUS, IPOEKTA);

IIOHUMATh U UCIIOJIb30BaTh IIPEUMYILECTBA KOMAHIHON U
WHIMBHUIYAIbHON paboTHI P PEIICHUU KOHKPETHON (PU3NIECKON
poOIIEMBL;

IIPUHUMATB LIEJI COBMECTHOM JEATENBHOCTH, OPraHU30BbIBATh ICUCTBUS
10 €€ JOCTHXKEHHUIO: pacpelessiTh PO, 00CYK1aTh IPOLECCH U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKUX JIFOJEH;
BBIIIOJIHATH CBOIO YaCTh pa0OThI, JOCTUTasi KAUECTBEHHOTO PE3YJIbTAaTa MO
CBOEMY HAIIpaBJICHUIO U KOOPAUHUPYs CBOU JEUCTBUSA C APYTUMHU
YICHaMU KOMaH/Ibl,

OLIEHMBATh KaYECTBO CBOETO BKJIa/1a B OOLIUI MPOAYKT IO KPUTEPHUSM,
CaMOCTOATENBHO C(hOPMYITUPOBAHHBIM YHACTHUKAMH B3aUMOJIEHCTBHS.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranuzanus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX M YUE€OHBIX CUTYALMSIX, TPEOYIOINX
JUTSL pelIeHHs] PU3NYECKUX 3HAHU;

OpPUEHTHUPOBATHCS B PA3IMYHBIX MOX0aX TPUHATHUS PEIICHUMI
(MHIMBUAYATBHOE, IPUHATHE PEIICHUS B TPYIIIE, TPUHITHE PEIICHHMA
TPYIIION);

CaMOCTOATEILHO COCTABJISITh AJITOPUTM pellieHUs (PU3UIECKON 3a/1auu W
TUTaHA UCCIIEOBAHMSI C YUETOM UMEIOIINXCSI PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH NIPEIjIaracMble BApHAHTHI PEIICHUNA;
JienaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOJI]:, IMOLIMOHAJIbHbIN MHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYallM{ U IIpeJIaraTh IUIaH €€ N3MEHEHUS,
OOBSICHATH IPUUMHBI JOCTHXKEHUS (HETOCTUKEHUS) PE3yIbTaTOB
NeSITEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTUBBI B JIEATEILHOCTD (B TOM YHUCJIE B XOJ| BHITOJTHEHUS
(bu3MYECKOTo HCCAeA0BaHUS WM MTPOEKTA) HA OCHOBE HOBBIX
00CTOATEIHCTB, U3MEHUBILUXCS CUTYaIlUH, yCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSIM;

CTaBUTb C€0sl HA MECTO APYTOr0 YEJIOBEKA B XOJIE CIIOPA UIIM JUCKYCCHU
Ha HAYyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;
IpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPH PEIICHUN (PU3NIECKUX 3a7a49 WIH
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO IPYyroro.



IHPEAMETHBIE PE3YJIbTATBI

K koHiry oOydeHnus B / Kjacce mpeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

e HCTOJB30BATh MOHATHS: (PU3UUECKUE U XUMHUECKUE SBICHU,
HaOII0/IEHUE, SKCTIEPUMEHT, MOJIENb, TUTIOTE3a, IUHUIBI (PU3UIECKIX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSTHUS BellecTBa (TBEPIOE,
KUJKOE, ra3000pa3HOE), MEXaHUUYECKOE JIBIKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, PSIMOJIMHENHOE), TPACKTOPHsI, PABHOACHCTBYIOIIAs
cuina, nepopmanus (ynpyras, IiiacTuaeckas), HeBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;

e paznuuath aBieHus (AU Py3us, TEMI0BOE NBUKEHNE YACTHUI] BEILIECTBRA,
PaBHOMEPHOE JIBUKEHUE, HEPABHOMEPHOE ABUKEHUE, HHEPLIUS,
B3aHMOJICUCTBUE TEII, PABHOBECHUE TBEPABIX TEJI C 3aAKPEILNIEHHON OChIO
BpalleHus, epeaaya 1aBJIeHUs TBEPIbIMU TeJIaMU, KUIAKOCTIMU U
razamu, aTMOC(EpHOE J1aBJICHHUE, [IJIaBaHUE T, IPEBPALLECHUS
MEXaHUYECKOM SHEPruu) Mo ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;

e pacno3HaBaTh NPOSBICHHE U3YUEHHBIX (PU3NUECKUX SIBJICHUH B
OKpPYXaIOIlEM MUPE, B TOM YUCIIEe (PU3HUECKUE SIBJICHUS B IPUPOJE:
IPUMEPHI IBHXKEHUS C Pa3IUYHBIMUA CKOPOCTSMM B )KUBOM M HEXUBOMI
NpUPOAE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSIHUE
aTMOC(EpHOro JaBJIECHUS HA KUBOIM OpraHu3M, IUIaBaHUE PbIO, phluaru B
TeJIe YelI0BeKa, MPU ATOM MEPEBOAUTH MPAKTUYECKYIO 33/1auy B yUeOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

e OIUCHIBATh U3YUYECHHbIE CBOMCTBA T€ U (PU3NUECKUE SABJICHUS, UCIIONIB3YS
¢uznyeckue BeIMUuHbI (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BPEMs,
IIyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSYKECTH, BEC
Tesa, CUjia TPeHHUsl, 1aBjieHre (TBEPAOTo Tena, )KUJIKOCTH, Ta3a),
BBITAJIKMBAIONIAS CHJIa, MEXaHUYecKasi paboTa, MOIIHOCTh, MJIEYO CHUJIBI,
MOMEHT CHJIbI, KO3()(PUIIMEHT OJE3HOTO IEUCTBUS MEXAaHU3MOB,
KHUHETUYECKas ¥ MOTEHIMAIbHAS DHEPTHUSI ), TPU OMKHCAHUU IPABUIILHO
TPaKTOBaTh (PU3UUECKUIN CMBICII UCIIONIb3YyEMbIX BETUUYHH, UX
0003HaYEHUS U eAUHUIBI (PU3NYECKUX BETTUYHH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOLIUE IAHHYIO (PM3UUECKYIO BEIMYMHY C IPYTUMH BETMYMHAMM,
CTPOUTH TpapvKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

e XapaKTepH30BaTh CBOICTBA TeN, GU3NUECKUE SIBJICHUS U TPOLIECCHI,
WCIIOJIB3YS MPaBuUia CIOXKEHUs CUI (BAOIb OJHOM NpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumeza, IpaBUiIo paBHOBeCHs pbruara (0oka),



«30JI0TOE MMPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHMS] MEXaHUYECKON
SHEPTHUH, IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBSCHATH (PU3HUECKUE SIBICHHUS, TPOIIECCHI M CBOIMCTBA TN, B TOM YHUCIIE
Y B KOHTEKCTE CUTyalluil IPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH IPUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX LIArOB C ONMOPOM Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3NYECKHUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTth pacy€THbIe 3a1a4i B 1-2 neiicTBUs, UCMONIB3YS 3aKOHBI U
(opMyIibl, CBA3BIBaIOIINE (PU3UMUECKHE BEIMUMHBI: HA OCHOBE aHAJIN3a
YCIJIOBHS 33/1a4¥ 3alMChIBaTh KPATKOE YCIOBHE, MOACTABIATH (PU3UUECKUE
BEJIMYUHBI B (POPMYJIBI M IPOBOAUTH PACUETHI, HAXOIUThH CITPABOYHbIE
JaHHbIE, HEOOXOAUMBIE JIJIsl pELICHUS 3a/1a4, OLICHUBATh PEATUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYXHO PEIIMTH ITPH MOMOILU
($u3NYECKUX METOJIOB, B ONMCAHUU UCCIIEIOBAHUS BT IPOBEPSIEMOE
MpeAnojaoxkeHue (TUnoTesy), pa3iniaTh U UHTEPIPETUPOBATH
HOJTyYEHHBIN Pe3ybTaT, HAXOUTh OIIUOKU B XO/€ OIbITA, JI€1aTh
BBIBO/JIBI I10 €T0 pE3yJIbTaTaM;

IPOBOJUTH OTBITHI 10 HAOTIOACHUIO (PU3NUECKUX SIBICHUN WITN
(bu3MYecKuX CBOMCTB Tel: (hOPMYIUPOBATh NPOBEPSEMbIE
MPEANOJIOKEHU, COOMPaTh YCTAHOBKY U3 NMPEJIOKEHHOTO 000PY10BaHNUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBITIOJTHATD MPSIMBIE U3MEPEHHUSI PACCTOSHUSL, BDEMEHH, MACCHI TENA,
00BbEMa, CUJIBI M TEMIIEPATYPhI C UCIIOIb30BAaHUEM aHAJIOTOBBIX U

1M (POBBIX MPUOOPOB, 3aMKUCHIBATH TTOKA3aHUSI TPUOOPOB € yUETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOU (PU3UUECKOUN BEIMUUHBI OT
JPYroM C UCIIOIBb30BAaHUEM IMPSMBIX U3MEPEHUH (3aBUCUMOCTH MYTH
PABHOMEPHO ABMIKYIIETOCS T€JIa OT BPEMEHU IBUKEHUS TEJIa, CUIIBI
TPEHMsI CKOJIbKEHUS OT Beca Tejia, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN COIPUKOCHOBEHMS TEI, CUIIbI
YOPYTOCTU OT YJIMHEHUS IPYKUHBI, BHITATKHUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YaCTH Tejla U OT IIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJNa, OT IIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUMA
IUIaBaHMsI T€J, YCIIOBUIM paBHOBECHS pbluara v OJI0KOB), y4acTBOBATh B
IUTAHUPOBAHUU YYEOHOTO HCCIIeI0BaHusl, COOUpaTh YCTAHOBKY U
BBITNIOJIHATH U3MEPEHUS, CeLysl MPEATIOKEHHOMY IIIaHy, PUKCUPOBATH
pe3yJIbTaThl TOJIyYEHHOHN 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJIE



IpeJI0AKEHHBIX TaOIUI U TPapUKOB, JEIaTh BBIBOBI 110 PE3YJIbTaTaM
UCCIIEI0BAHMS;

IPOBOAUTH KOCBEHHBIC H3MEPEHUS (PU3MUECKUX BETUYUH (TIJIOTHOCTD
BELIECTBA KUIAKOCTU U TBEPJOTO TeJa, CUjla TPEHUS CKOJIbKEHMS,
JTaBJICHUE BO3/yXa, BHITAJIKMBAIOLIAs CHIIA, IEUCTBYIOIIAs HA
HOTpYKEHHOE B )KUAKOCTD TENI0, KOAP(PUIIUEHT MOJIE3HOTO IEUCTBUS
MPOCTBHIX MEXAHU3MOB), CIEAYS MPEITIOKEHHOW HHCTPYKIUU: TIPU
BBITNIOJTHEHUH U3MEPEHUIN COOUPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUUCIISTh 3HAUEHNE UCKOMOW BEJTMUHHBI;

cO0JII0/1aTh MpaBUiia TEXHUKU 0€30MaCHOCTH MpH padoTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh IPUHIIMIIBI JEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPONCTB:
BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAOIINECS COCYIbI, 0apOMETP,
pBIYar, MOJBMKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepU30BaTh NPUHIUIBI AEUCTBUS U3YUEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMHCAHUSA (B TOM YHCIIE:
MOIIIUITHAKH, YCTPOMCTBO BOJOTIPOBOIA, THIPABIMYECKUN TpecC,
MaHOMETp, BEICOTOMED, MOPITHEBOM HACOC, APEOMETP ), UCTIONB3YS SHAHHS
0 CBOICTBax (PU3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

IPUBOJUTH IPUMEPHI (HAXOAUTH UH(POPMALUIO O IPUMEpax)
IPAKTHYECKOT0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUN B TOBCETHEBHOMN
YKU3HH JUIs1 oOecTieueHus 0€30MacHOCTH MpU oOpaIieHuu ¢ Iprudopamu u
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHUS 3/I0POBBS U COOIOICHNUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYILECTBIATh OTOOP UCTOYHUKOB UH(popmanuu B UHTepHEeTEe B
COOTBETCTBHH C 3a/IaHHBIM ITOUCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOLINXCS
3HAaHUU U MyTEM CPAaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIJCIIATD
uHGOpPMaIINIO, KOTOPAs SABJISETCS IPOTUBOPEUNBOI UM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCTIONTb30BATh MTPH BHIMIOJTHEHUN YU€OHBIX 3a/IaHUN HAYIHO-TIOMYJISIPHYIO
JauTepaTypy (PU3MUEeCcKOro ColepiKaHus, CIIPaBOYHBIC MaTEPUAIHI,
pecypcnl cetu UHTepHET, BafeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MICHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(POpMaLUU (U3HUUECKOTO COICPKAHUS, B TOM
quclie MyOIMYHO JIeaTh KpaTKUe COOOIIEHUS O pe3yabTaTax IPOEKTOB
WIN y4eOHBIX UCCIEA0BAaHUM, IPU 3TOM T'PAaMOTHO HUCIIOJIb30BaTh



M3YUYEHHBIN MOHATUHHBIN anmapat Kypca (U3uKU, COMPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALIUE;

[P BBINOJHEHUHU YYE€OHBIX TPOECKTOB M HUCCIECOBAHUIN pACIPEAECIATh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUU C NMOCTABICHHBIMU 33Ja4aMH,
CJIEIUTH 32 BBINOJHEHHUEM IIaHA ACHCTBUM, aIECKBATHO OLICHUBATh
COOCTBEHHBIN BKJIAJ] B JEATEILHOCTH IPYIIIbI, BHICTPAUBATh
KOMMYHUKATHBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHHE OKPYKAIOIIIHX.

K xoniy oOyuenus B 8 kjiacce nmpeMeTHbIC pe3yIbTaThl Ha 0a30BOM yPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

MCIIOJIB30BaTh MOHATHS: MAaCcCa U pa3MePhl MOJIEKYJI, TEIIJIOBOE ABUKECHHE
aTOMOB M MOJIEKYJI, arPETATHBIE COCTOSIHUSA BEILIECTBA, KPUCTAJUIMUYECKUE U
amop(HbIe Tea, HACHIIIICHHBIN U HEHACHIIICHHBIN Tap, BIAXKHOCTh
BO3/IyXa, TEMIIepaTypa, BHyTPEHHSI SHEPIus, TEIJIOBOM ABUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUM 3apsii, IIEKTPUUECKOE T0JI€, TPOBOAHUKH
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAaTHUTHOE TOJIE;
pa3nuyaTth sIBJIEHUS (TEIUIOBOE PACIIMPEHUE U CKATHE, TEILIONEpeaaya,
TEIUIOBOE PABHOBECHE, CMaUMBaHUE, KAIWJUISIPHBIE SIBJICHUS, UCTIAPEHNUE,
KOHJICHCAaIus, TIJIaBJICHUEe, KpUCcTauin3alus (0TBEpIeBaHUE), KUTICHUE,
Teronepeaaya (TerionpoBOAHOCTh, KOHBEKIIMS, U3TyUYCHUE),
AJIEKTpHU3AIUs TeJl, B3aUMOJEHCTBUE 3apsI0B, ACHCTBUS JICKTPUIECKOTO
TOKa, KOPOTKOE 3aMbIKAHUE, B3aUMOJICHCTBUE MAarHuTOB, JICCTBHE
MarHUTHOTO TOJIs1 Ha TPOBOJTHUK C TOKOM, DJIEKTPOMAarHuTHasE MHAYKITHS )
10 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONTNX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE U3yUYEHHBIX (PU3UUECKUX SBJICHUN B
OKPYXAaIOIleM MUPE, B TOM Uncie PU3NIECKUE SIBJICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE U KAIMWIISIPHBIE SIBIICHUS B IPUPO/IE,
KpUCTAJUTBI B ipUpoe, uznydenue CoiHIa, 3aMep3aHue BOJOEMOB,
MoOpckue Opu3bl, 00pa3oBaHUe POCHl, TYMaHa, MHEsI, CHETa, DJIEKTPUUYECKHE
SBJICHUS B aTMOcdepe, JIEKTPUIECTBO KUBBIX OPTaHU3MOB, MarHUTHOE
noJie 3emutd, aperid morocoB, poJib MArHUTHOTO TTOJIS JUTSI )KU3HH Ha
3emiie, MOJIIPHOE CUSIHUE, IPU ATOM MEPEBOAUTH MPAKTUUECKYIO 3a/1auy B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKU) (PU3NUECKUX
SIBIICHU;

OMHCHIBATH U3yUCHHBIE CBOMCTBA TE M (PU3NUYCCKUE SIBICHHUS, HCTIONB3YS
dbuznyeckure BeIMYUHBI (TEMIIepaTypa, BHyTPEHHSIS SHEPTHS, KOJIMYECTBO
TEIUIOTHI, yeIbHas TeIUNIOEMKOCTh BEIIECTBA, Y/eIbHasl TeIIoTa
TUIaBJICHUS, YIEeIbHAas TeIoTa NapooOpa3oBaHusl, yAeabHas TeIioTa
CropaHusi TOIUIMBA, KOADPUIIMEHT MOJE3HOTO JEHCTBUS TEIJIOBOM



MAaIllMHbI, OTHOCUTENbHAS BIIAJKHOCTb BO3lyXa, dJIEKTPUIECKUN 3apsia,
CUJIa TOKa, dJIEKTPUYECKOE HANIPSKEHUE, CONTPOTUBIICHHUE ITPOBOAHUKA,
yII€JIBbHOE CONPOTUBIICHUE BEIIECTBA, pA00OTa U MOIIIHOCTH
3JIEKTPUYECKOTO TOKA), TPU ONUCAHUU ITPAaBUIIBHO TPAKTOBATh
(bu3HYECKUI CMBICIT HCTIONb3yEeMbIX BEIMYUH, 0003HAYCHUS U €IMHULIBI
bu3nYeCKUX BETUYHH, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO
(bu3NYECKYIO BEIUYUHY C IPYTUMU BEIMUYMHAMHU, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYHH;

XapaKTepU30BaTh CBOICTBA Tel, (PU3NUECKUE SIBJICHUS U IIPOLIECCHI,
VICIIOJIb3Ysl OCHOBHBIE ITOJIOKEHUS MOJIEKYIIIPHO-KUHETUIECKON TEOPUHU
CTPOEHUS BEILIECTBA, MPUHIUI CYNEPIO3ULIMHU MOJIeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHeHUs 3apsiaa, 3aKkoH OMa JJ1d yyacTKa e, 3aKOH
Jxoyns—JIeHna, 3aK0H COXpaHEHHsl SHEPTHUH, [TPU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCBHIBATH €0 MaTEMaTHUECKOE
BBIPAKCHHE;

OOBSACHATH (PU3NYECKUE MTPOLIECCH] U CBOICTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CUTyalluii PAKTUKOOPUEHTUPOBAHHOTO XAPAKTEPA: BBISABIIITh
IPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTH O0OBSICHEHHE U3 1-2 TOrn4ecKux
11aroB ¢ onopoi Ha 1-2 n3y4yeHHbIX CBONMCTBA (U3UUYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB MJIU 3aKOHOMEPHOCTEN;

pemaTh pacy€THbIE 33/1a4U B 2—3 EHCTBUS, UCTIONb3Ys 3aKOHBI U
(bopMyIibl, CBSI3bIBAIOIINE (PU3NUECKHUE BETUYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 33741 3alACHIBAaTh KPATKOE YCIOBUE, BBISIBISATH HEIOCTATOK
JAHHBIX ISl peUIeHUs 3a/1a4M, BBIOUPAaTh 3aKOHBI U (POPMYJIBI,
HEOOXoauMble Il €€ peuleHusi, MPOBOJAUTh Pacy€Tbl U CPaBHUBATh
NOJTy4YE€HHOE 3HaUeHHE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JJAHHBIMU;
pacrno3HaBaTh IpoOJIEMbl, KOTOPbIE MOYKHO PELIUTH ITPHU MTOMOIIN
(u3NYECKUX METOOB, UCIIOJIb3YS ONMCAHUE UCCIIEIOBAHUS, BBIICIATh
IIPOBEPSAEMOE MTPEAIIONIOKEHNE, OLIEHUBATD IPABUIIBHOCTD NTOPSIAKA
IIPOBEJCHHUS HCCIIEN0BAHUs, J€JIaTh BBIBOIBI;

IPOBOAUTH OIBITHI 10 HAOTIOACHUIO (PU3UUECKUX SIBICHUN WU
(du3nyECKUX CBOMCTB TeJ (KAWL pHbBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/yXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIIEcCca OCTHIBAHUS U
HarpeBaHus NP U3TYUYCHUH OT IIBETA U3JIydarolleu (MOorIomaroIieii)
ITOBEPXHOCTH, CKOPOCTh UCITAPEHHUS BOJBI OT TEMIIEPATYPBI KUIKOCTH U
IJIOIIAIN €€ MOBEPXHOCTH, JIEKTPU3ALMS TENI U B3aUMOJICHCTBUE
AIEKTPUYECKUX 3aPAA0B, B3aUMOJICHCTBUE IIOCTOSIHHBIX MATHUTOB,
BHU3YyaJIM3al1sl MAarHUTHBIX MOJIEN IIOCTOSHHBIX MATHUTOB, 1EUCTBUS
MAarHATHOTO I10JIS Ha POBOJHUK C TOKOM, CBOMCTBA AJIIEKTPOMArHuTa,



CBOMCTBA 3IEKTPOABUTATENSI TIOCTOSHHOTO TOKA): (hOPMYIUPOBAThH
IpOBEpsiEMbIE MPEATIONOKEHHSI, COOMPATh YCTAHOBKY U3 IPETI0AKEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTIbITa U (POPMYJIUPOBATH BHIBOJBI;
BBIIIOJIHATH MPSMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON
BJIQXKHOCTH BO3/lyXa, CUJIBI TOKA, HAIIPSDKEHUS C UCIIOJIB30BAaHUEM
aHAJIOTOBBIX IPUOOPOB U TaTYUKOB (PU3NUECKUX BEIUUMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHU C yUETOM 3aJaHHON a0COIIOTHOM MOTPEIIHOCTH;
IPOBOUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHOM (pU3MUeCcKOi BEIUYMHBI OT
JIPYrOM C UCIOJIb30BAaHUEM IMPSAMBIX U3MEPEHHN (3aBUCUMOCTh
COIPOTHUBJICHUS IPOBOJHUKA OT €T0 JUIMHBI, IUIOIIAIN [TONIEPEYHOTO
CEYEHMS U yJIEJIbHOTO COITPOTHUBIICHHS BEIIECTBA IPOBOIHHUKA, CHJIBI TOKA,
UIYIIEro Yepe3 IPOBOJHUK, OT HANPSKEHUS HA ITPOBOJIHUKE,
MCCJIEIOBAHKE MTOCIEI0BATEIBLHOTO U NapaAJIEIbBHOIO COEANHEHUI
IIPOBOJIHUKOB): IJIAHUPOBATh MCCIIEJOBAaHUE, COOMPATh YCTAHOBKY U
BBITNIOJIHATH U3MEPEHUS, CIELYsI IPEAJIOKEHHOMY IIJIaHy, PUKCHUPOBATH
Pe3yJIbTaThl IOJIYY€HHON 3aBUCUMOCTHU B BUJIE TaOJIMIl U IpaUKOB,
JieaTh BBIBOJIBI 110 PE3YJIBTATAM MCCIICIOBAHUS;

IIPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETUUHH (yAeJIbHAS
TEIJI0OEMKOCTh BEIIECTBA, CONPOTUBJIEHUE MPOBOJAHUKA, padoTa U
MOIIHOCTb 3JIEKTPUYECKOr0 TOKA): MJIAHUPOBATh U3MEPEHHUs, COOUPAThH
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEAYS NPEII0)KEHHON NHCTPYKIUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYNHBI;

coOJII01aTh MPaBUIIa TEXHUKU 0€30MMaCHOCTH IpH padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIUIIBI AEUCTBHS U3YUEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA NX ONMUCAHHUS (B TOM YHCIIE:
CUCTEMA OTOIIEHUS JOMOB, THTPOMETP, MapoBasi TypOMHa, aMIepMeTp,
BOJIbTMETP, CYETUUK DIIEKTPUUECKON IHEPTUH, JIEKTPOOCBETUTEIbHbBIE
npUOOPHI, HArPEeBaTENIbHbBIE AIEKTPONPUOOPHI (TPUMEPDI), SNEKTPUUECKUE
MPEIOXPAHUTENH, STIEKTPOMATrHUT, 3JIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCIIOJIB3YS 3HAHUS O CBOMCTBAaX (PU3MUECKUX SIBJICHUN U HEOOXOAUMbIE
bu3nYecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
IpUOOPHI MO CXEMAM U CXEMATUYHBIM PUCYHKAM (KUIAKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO
CrOpaHusi, 3JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMbI AIEKTPHUUECKUX
LEMeN C MOCIeI0BaTENbHBIM U NapAJJIEIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAUEHMSI SJIEMEHTOB AJIEKTPUUECKUX LETIEH;



IPUBOIUTH MIPUMEPHI (HAXOAUTH HHPOPMAITUIO O PUMEPax)
MPAKTUYECKOTO MCIOJIb30BaHUS (DU3UIECKUX 3HAHUH B TTIOBCETHEBHOM
YKU3HH JUTs1 0OecTieueHrs 0€301MaCHOCTH MPU OOpaIIeHU: ¢ TprudopamMu u
TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAHEHUS 3/IOPOBBS U COOJTIOICHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIeH cpeie;

OCYIIECTBIIAThH MOUCK WH(POpMAIUK (PU3HIECKOTO COACPKAHUS B
HuTepHeTe, Ha OCHOBE MMEIONTUXCS 3HAHUHN U MyTEM CpaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATH HHPOPMAITHIO, KOTOpast
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
MCITOJIH30BATh TPU BHITIOJIHCHUH YIE€OHBIX 33/JaHUN HAyYHO-TIOMYJISIPHYIO
JTUTEPATYPY HPU3UIECKOTO COMEPKAHUS, CIIPABOYHBIC MaTCPUAIIBI,
pecypcebl cetn UHTEpHET, BlIajieTh MpuéMaMH KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC TMCHMEHHBIC U KPATKUE YCTHBIC COOOIIICHHUS,
0000611as1 THPOPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUUECKOTO
CoJIep>KaHusl, B TOM YUCJIE MMyOJIUMYHO MPECTABIATh PE3yJIbTaThI
MIPOCKTHOM WITH MCCIICIOBATENHCKOM EATETLHOCTH, TIPH ATOM TPAaMOTHO
UCITI0JIb30BATh U3YUYCHHBIN MOHATUHHBIN anmnapat Kypca GU3HKH,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

TIPY BBITTOJTHCHUH YICOHBIX TPOCKTOB U UCCIICIOBAHNN (PU3UICCKUX
MPOIIECCOB pacipeiessiTh 00SI3aHHOCTH B TPYIINE B COOTBETCTBUH C
MTOCTABJICHHBIMHU 33/1a4aMH, CJICTUTH 32 BBIMTOJTHECHUEM TUTaHA JICHCTBUNA U
KOPPEKTUPOBATH €70, aJIEKBATHO OIEHUBATh COOCTBEHHBIN BKJIA]] B
NeSATEeILHOCTD TPYTIIBI, BRICTpAaUBAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koniy oOyuenus B 9 kiaacce mpeIMeTHbIC Pe3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

MCIIOJIb30BaTh MOHITHUS: CUCTEMA OTCUETA, MaTepUATIbHAS TOUKA,
TPaeKTOpHUsl, OTHOCUTEILHOCTh MEXaHUYECKOTO JBIKECHHUS, Tepopmarius
(ympyrasi, miacTu4eckasi), TpeHHe, [ICHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPETPY3KH, LIEHTP TAKECTH, AOCOTIOTHO TBEPAOE TEIIO,
IEHTP TSHKECTH TBEPIOTO Tella, PABHOBECUE, MEXaHWYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, UH(PA3BYK U YJIbTPA3BYK, JICKTPOMArHUTHBIE BOJIHBI,
IIKaja SJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TATbHO30PKOCTH,
CIIEKTPBI UCITYCKAHUS | MOTJIONIEHUS, abda, 0eTa- U TaMMa-u3IydeHus,
W30TOIIbI, SiFICPHAsl PHEPTETHKA,

pazuyaTth ABJICHUS (pPaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOIMHEHHOE
JBUKEHUE, pABHOYCKOPEHHOE MPSMOINHENHOE JBUKEHNE, CBOOOHOE
najieHue TeJl, PABHOMEPHOE JIBU’KEHUE TI0 OKPYKHOCTH, B3aUMO/ICHCTBHE



TeJ, PEaKTUBHOE JIBIKEHUE, KOJIeOaTebHOE ABIKCHHE (3aTyXaloIue U
BBIHY’KJICHHBIE KOJIEOaHNs), PE30HAHC, BOJHOBOE JIBHIKEHHE, OTPAKEHUE
3BYKa, IPSIMOJIMHEITHOE PACTIPOCTpaHEHNUE, OTPAXKEHNE U MPEIOMIICHHUE
CBETa, [I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JIoKeHUE OeI0ro cBeTa B
CHEKTp U CJIOKEHHE CIIEKTPAIbHBIX [[BETOB, TUCIIEPCHUS CBETA,
€CTECTBEHHAs Pa/INOAKTUBHOCTh, BOSHUKHOBEHHUE JINHEHYATOTO CIIEKTpa
U3ITYYEHUS ) TI0 OMMCAHUIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3NUCCKUX SIBJICHUI B
OKpY’KaroIleM Mupe (B TOM 4ymciie (U3NYECKUE SIBJICHUSI B IPUPOJE:
IIPUITUBBI U OTJIMBBI, ABMKEeHUE TU1aHeT COTHEYHOM CHCTEMBI, PEaKTHBHOE
JIBUKCHHE KUBBIX OPTaHU3MOB, BOCTIPUATHE 3BYKOB )KHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IlyHAMH, 9XO0, [IBETA TE,
ONTUYECKUE SBJICHUS B IPUPO/IE, OMOIOrMUECKOE IEHCTBUE BUIUMOTO,
yIbTPaduOIECTOBOTO U PEHTIEHOBCKOTO U3TyYeHUHN, €CTECTBEHHBIN
PaMOaKTUBHBIN (OH, KOCMHUECKHE JTy4YH, PaAHOAKTUBHOE U3ITyICHHE
PUPOTHBIX MUHEPAJIOB, ACHCTBUE PAIHMOAKTUBHBIX U3TyYCHUI HA
OpraHM3M YeJIOBeKa), IPU TOM NEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4€OHYI0, BBIIEIATh CYILIECTBEHHBIE CBOMCTBA (MPU3HAKH ) PUZNYECKUX
SIBJICHU;

OTKCHIBATh N3YYCHHBIE CBOMCTBA TN M (PU3HUECKUE SIBJICHUS, UCTIONB3YSI
duznyeckue BeIMUMHBI (CpeIHSAS U MTHOBEHHAs! CKOPOCTh Tea MpH
HEPaBHOMEPHOM JIBUYKEHUH, yCKOPEHUE, IEPEMEIIEHUE, ITyTh, YIII0Bas
CKOpPOCTb, CUJIa TPEHHUSI, CHJla YIPYTOCTH, CUJia TSKECTH, YCKOPEHUE
CBOOOJHOTO Ma/IeHMs], BEC T€Ja, UMITYJIbC Tela, UMITYJIbC CHIIbI,
MexaHu4eckas padoTa u MOIHOCTh, HOTEHLIMAJIbHAS SHEPI U Tea,
HOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIH, TOTEHLIMAIbHAs SHEPTUS CHKATOM
OpYKUHbBI, KHHETHUECKAasi SHEPTHUsl, TOJHAsi MEXaHUYecKasi SHEePTUs,
NEPUOJ U YacTOTa KoJIeOaHUM, AJIMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, IOKA3aTeNb MPEJIOMIICHUSI CPEbl), TPU OMUCAHUN
MIPABUJILHO TPAKTOBATh (PH3UIECKHUI CMBICI UCTIONB3YEMBIX BEJIMYHUH,
0003HaYEHUs U eAUHUIBI PU3NYECKUX BEIUYHMH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (DU3MUECKYIO BEIMUUHY C IPYTHMH BEJTMUNHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUYECKUE SABJICHUS U MPOIIECCHI,
UCIIOJIB3YS 3aKOH COXpPaHEHUsI SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS,
IPUHLIUI CYTIEPHIO3ULINH CUJI, IPUHIIUIT OTHOCUTENBHOCTH [ anures,
3akoHbl HbI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps,JI0BOIO U MAaCCOBOT'0O YMCET



IPU SAEPHBIX pEaKLUsiX, IPU ATOM J1aBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMATHUECKOE BBIPAXKECHHUE;

OOBSCHATH (PU3NYECKHUE MPOIIECCH] U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTYyallil IPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh
IPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKHUX
IaroB C ONOPOii Ha 2—3 U3YYCHHBIX CBOMCTBA (PU3UUYECKUX SIBICHUH,
(bu3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemaTh pacy€THBIE 3a/1a4M (ONUpAIOLINECs Ha CUCTEMY U3 2—3
ypaBHEHUI ), UCTIONB3YSI 3aKOHBI U POPMYJIbI, CBSI3bIBAIOIIHE (PU3UUECKUE
BEJIMUYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33J]a4M 3allMChIBAaTh KPaTKoe
YCIIOBUE, BBISBIIATH HEJOCTAIOIINE WIN U30BITOYHBIE JAHHBIE, BHIOMPATh
3aKOHBI U GOPMYJIIbI, HEOOXOTUMBIE JJI PELICHUS, TPOBOJUTH PACUETHI U
OLICHUBATh PEATTUCTHYHOCTD MOJYYCHHOTO 3HAUCHUS (PU3HUECKON
BEJIMYNHBI;

pacrno3HaBaTh IPOOJIEMbI, KOTOPHIE MOKHO PELIUTH ITPU TOMOIIN
(U3NYECKUX METOOB, UCIIONIb3YS ONMMCAHUE UCCIIEIOBAHMS, BBIICIATh
IPOBEPSIEMOE MPEIMOIOKEHNE, OLIEHUBATH IPABIIILHOCTD MOPSAIKA
IPOBEJCHUS HCCIIE0BaHNUs, 1eJaTh BbIBOIbI, THTEPIPETUPOBATD
pe3ynbTaThl HAOIIOICHUH 1 OTBITOB,

IPOBOUTD OIBITHI 10 HAOIIOACHUIO (PU3NUECKUX SIBICHUN WU
(bu3MYeCcKuX CBOMCTB Tel (M3ydYeHHe BTOpPOro 3akoHa HeroToHa, 3aKoHa
COXpPaHEHUs YPHEPTHH, 3aBUCUMOCTh TIepro/ia KoieOaHu Mpy>KUHHOTO
MasiTHUKa OT Macchl rpy3a 1 kECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT
aMIUIATY Il MAJIBIX KOJIEOAHU, IPSMOJIMHENHOE paclpOCTPAHEHUE CBETA,
pasznoxkeHue 0ea0ro cBeTa B CIEKTP, U3yUYEeHHUE CBOMCTB U300paKeHUs B
IUIOCKOM 3€pKaJie U CBOMCTB M300paKeHUs MPEAMETA B cOOMparoniei
JMH3€E, HaOII0ICHNE CTUIOIIHBIX ¥ JMHEHYAThIX CIIEKTPOB U3ITyUeHUs):
CaMOCTOATENIbHO COOMpPaTh YCTAHOBKY M3 U30BITOYHOTO HA0Opa
000pyTIOBaHUS, OMUCHIBATH XOJ OTIBITA U €T0 PE3YNIbTATHI,
(dbopMyIMpOBaTh BHIBOJIBI;

MPOBOAMTH MPY HEOOXOAUMOCTH CEPUIO IPSIMBIX U3MEPEHHUIA, OTIPE eI
CpellHee 3HaUCHUE U3MEPSIeMO BeIMYMHBI ((POKYCHOE paccTosiHUE
coOuparoleH JIMH3bI), 000CHOBBIBATH BEIOOP CIIOCOOA U3MEPEHUS
(M3MepUTeNbHOTO PUOOpPa);

MIPOBONTH MCCIIEAOBAHNE 3aBUCUMOCTEN (PU3NIESCKUX BETMUUH C
UCTIOJIb30BaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HadaJIbHOW CKOPOCTH, EPHOa
KoJIe0aHU MaTeMaTHUYE€CKOT0 MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)KeHUs CBETa OT YIJia MaJCHUs U yTria MPEeJIOMIICHHS OT yria



naJIeHus] ): TJIAHUPOBATh UCCIIEOBAHNE, CAMOCTOSITEILHO COOUPATh
YCTaHOBKY, (UKCUPOBATh PE3yJIbTaThl MOJIYYCHHON 3aBUCUMOCTH
bU3NMYeCKUX BETUYHH B BUE TaOIUI] U TPa(QUKOB, JI€JIaTh BBIBOIBI IO
pe3yJibTaTaMm MCCIIeI0BaHNS;

MIPOBOJIUTH KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BETMYNH (CPEIHSS
CKOPOCTh ¥ YCKOPEHHUE Tejia IIPH PAaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHUE CBOOOIHOTO MaACHUs, KECTKOCTD PYKUHBI, KOADPHUIIUSHT
TPEHUS CKOJIBKCHHS, MEXaHU4YeCKasi pab0oTa U MOITHOCTh, YACTOTA U
MIEPHOJT KOJIeOaHUH MAaTEMATHIECKOTO B IPYKUHHOTO MasiTHUKOB,
ONTHYECKasl CHJIa COOMPAIOIIEH JIMH3bI, paIuOaKTUBHBIN (DOH):
IJIAHUPOBATh U3MEPEHUsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY 1
BBITIOJTHSATD U3MEPEHUsI, CIIeTYs TTPEI0KCHHOM MHCTPYKITUH, BEIYUCIISATD
3HAYCHWE BEJIMYUHBI U aHATM3UPOBATH MTOJTYICHHBIC PE3YyJbTAThI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

co0JIr01aTh MpaBuia TEXHUKH O€30MIaCHOCTH ITPH paboTe ¢ 1abopaTOPHBIM
o0opyI0BaHUEM;

paznmuyaTh OCHOBHBIE IPU3HAKH MU3yYEHHBIX (PU3NUECKUX MOJICIICH:
MaTepuajibHas TOYKa, aOCOJIFOTHO TBEPIOE TEJIO, TOYCYHBIM HCTOYHUK
CBETa, JIy4, TOHKAs JIMH3a, IUIaHeTapHas MOJIeNIb aTOMa, HYKJIOHHAs
MOJIENIb AaTOMHOTO S/APa;

XapaKTEePU30BaTh MIPUHITUIIBI JSHCTBUS U3YYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOPOM Ha MX ONMUCAHUS (B TOM YHUCIIC:
CIIUIOMETP, TaTUYHKH ITOJIOKCHUS, PACCTOSIHUS M YCKOPEHHS, paKeTa,
9XOJIOT, OUKH, TICPUCKOII, (hOTOAIapaT, ONTHICCKUE CBETOBO/IBI,
CIIEKTPOCKOT, TO3UMETp, Kamepa BuiibcoHa), CITONb3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUN U HEOOXOUMbIe (PU3NUECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH N3yYEHHBIX TEXHUUECKHUX
YCTPONCTB, U3MEPUTETHHBIX TPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
MIPU PEIICHUN y4eOHO-TIPAKTHYECKUX 3a/1a4, ONITUYECKUE CXEMBI JIJIs
MTOCTPOCHUS M300paKeHUI B TUIOCKOM 3epKajie M COOMparoIIeH TuH3E,
MIPUBOINUTH IPUMEPHI (HAXOAUTHh HH(POPMAITHIO O TTPUMEPAX )
MPAKTUIECKOTO MCITOJIb30BaHUS (DU3UICCKUX 3HAHUH B TTOBCEIHEBHOM
YKU3HHM TSl 0OecTieueHrs 0€30IMacCHOCTH MpU 0OpaIeHUH ¢ TPUOOpamMu
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 3I0POBBS U COOIIOICHNUS
HOPM DKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIEH CpeJIe;

OCYIIECTBIIATH MOUCK HH(MOPMAITIH (PHU3NIECKOTO COJICP KAHMS B
HNuTtepHeTe, caMoCTOATeNbHO (hOPMYIUPYS TOUCKOBBIM 3aIIPOC, HAXOIUTh



IyTU ONIPEJIEIEHNS JOCTOBEPHOCTH NOJIYYEHHON HH(POpMALIMY HA OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,

UCIOJIb30BATh MPH BHIMOIHEHUH YUeOHBIX 3a/IaHUN HAYYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3MUECKOIO COEpKaHus, CIIPAaBOYHbIE MaTEpUAIIbI,
pecypchbl cetu IHTepHET, BiIaeTh MPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HH(GOPMALIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIIEHHUS HA OCHOBE
uHGOpPMaIIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3NUECKOTO COACPIKAHMUA,
yOJIMYHO NPECTABIATH PE3YIbTaThl MPOEKTHON WIIM UCCIIEA0BATEIbCKOM
NESATEIBHOCTH, IPU 3TOM IPaMOTHO UCIOJIb30BaTh U3yUEHHBIN
HNOHSTUHHBIN anmnapar u3y4yaeMoro paszzeia GU3uKU U CONPOBOXKIATH
BBICTYIUICHHUE IIPE3EHTALMEN ¢ yYETOM OCOOEHHOCTEN ayUTOPUH
CBEPCTHHUKOB.
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