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HHOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0OmIero oOpa3oBaHMs COCTaBJICHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHUU K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOU
oOpa3oBaTelIbHOM mporpaMmbl, mnpeacraBieHHbIXx B ®I'OC 00O, a Takke ¢ y4éroM
denepanbHOl paboueil mporpamMmbl BocruTaHus W KoHuenmuu mpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.

Copepxanue  mporpaMmbl IO (U3MKE  HampaBieHO  Ha  (popMHpoBaHHE
€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH OOYy4YaroIIMXCsl W OpraHu3alMi0 U3ydyeHus (QU3MKU Ha
NeATeIbHOCTHOM OCHOBe. B mporpamme mo (u3nKe YYWUTBIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npeamera B peanuszanuu  TpedboBanuit dI'OC OOO kK MIaHUPYyeMBIM JUYHOCTHBIM U
MeTanpeIMEeTHBIM  pe3yinbTraTaM  OOydeHHs, a  TaKkkKe  MEXKIpPEJIMETHBIE  CBS3H
€CTECTBEHHO-HAYYHbIX Y4€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIIEro 00pa30BaHMUs.

[Iporpamma no (u3MKe yCTaHABIMBAET paclpenesieHHe ydeOHOTo Marepuana 1o ToJam
oOyuenust (1Mo Kjaccam), TMpejaracT MNPUMEPHYIO TMOCIEAOBATENIBbHOCTh HU3YYCHHS TEM,
OCHOBAaHHYI) Ha JIOTHKE pAa3BUTHA NPEAMETHOTO COACPKaHUS W Y4€Te BO3PACTHBIX
0COOeHHOCTEH 00yJaromuxcsl.

[Tporpamma mo ¢usuke pazpaboTaHa C MEIHI0 OKa3aHUS METOAMYECKON TTOMOIIN YIUTEITO
B CO3/1aHUM paboueii mporpaMMbl IO y4eOHOMY ITPEIMETY.

dwusmKa SBISIETCS CUCTEMOOOPa3yIOINM TSI €CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEIMETOB,
MTOCKOJIbKY (PM3MUECKHE 3aKOHBI JIKAT B OCHOBE IPOIIECCOB U SIBJICHUMN, M3y4aeMbIX XUMHEH,
OunoJsiornei, acTpoHOMuEH u (U3NIECKOi reorpadueii, BHOCUT BKJIAJ B €CTECTBECHHO-HAYYHYIO
KapTUHY MHpa, NpefocTaBisieT Haubosiee sCHbIE OOpa3lbl MPUMEHEHHS HAy4YHOTO MeEToJa
MO3HAHUS, TO €CTh CII0co0a MOIY4YEeHUs JOCTOBEPHBIX 3HAHUM 0 MUpE.

OnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUsI B CTPYKType oOmiero oopasoBaHUs
COCTOUT B (OPMUPOBAHUU €CTECTBEHHO-HAyYHOH TPaMOTHOCTM W HMHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 06a30BOM ypOBHE NpEANOJaraeT OBJIAJCHHE CIEAYIOUUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAyYHYIO TPAMOTHOCTb:

® Hay4dHO OOBSCHSTH SIBIICHUS;

® OLCHUBATh U IIOHUMATh 0COOEHHOCTH HAay4YHOI'O UCCICO0BaHM;

¢ HHTCPIPCTUPOBATL NAHHBIC U HUCIIOJIB30BATHh HAYYHBIC JOKA3aTCJIbLCTBA IJIA
IMOJIY4CHHS BBIBOJOB.

Henn wn3yueHuss GU3MKUM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUsS OINpENEeNEHbl B
Konnenuuu npenojaBanust yue6Horo npenmera «®dusnka» B 00pa3oBaTeIbHbIX OpraHU3aLUAX
Poccuiickoit ®exepauuu, peanus3yrIUX OCHOBHBIE 0O0I1€00pa3oBaTeNbHble IPOrpaMMBbl,
yrBepxkaAEHHON pemieHneM Kosutermn MunncrepcrBa npocsemenust Poccuiickoin ®@enepanuun
(mpotoxon ot 3 nexabps 2019 r. Ne [IK-4BH).

Hean nzyyenus GpU3NKuU:

e npuoOpeTeHHEe HHTEpeca W CTpeMJIEHUS OOydaroImuxcs K HAaydHOMY H3YYEHHUIO

MPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® PpPa3BHUTHC HpeZ[CTaBJ'IeHI/Iﬁ 0O HAyYHOM MCTOJAC TIIO3HAHHUA U (I)OpMHpOBaHI/IC
HCCIICA0BATCIBLCKOTO OTHOIICHHUA K OKPY’KAIOIIHUM SABJICHUAM,
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e (opmupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa U3y4CHHs] OCHOB CTPOCHHUS
Matepud U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3UKU;

e (opmupoBaHue NPEACTABICHUN O poyd (DU3UKHU JJIsi Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOT U,

® pa3BUTHUE IMPEACTABICHUN O BO3MOXHBIX cdepax Oyayumed mnpodeccrnoHalbHON
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOArOTOBKA K JaJIbHEUIIEMY O0YYEHHIO B 3TOM
HaIlpaBJICHUH.

JlocTkeHre 3TUX 1elell mporpaMMbl N0 (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHusi 00eCIIeUYnBACTCS PEIICHUEM CIEAYIOINX 3a4aY:
e TQpUOOpEeTeHHEe 3HAaHUW O JHUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXaHMYECKHX,
TCIIOBBIX, JICKTPUICCKUX, MAIrHUTHBIX U KBAHTOBLIX ABJICHHUAX,

e 1puoOpeTeHHe YMEHUH OINUChIBaTh U  OOBACHATH (U3NYECKUE SBJICHUS C
WCI0JIb30BAHMEM OJyYEHHbIX 3HAHUM;

® OCBOCHHC MCTOIOB PCIICHUA HpOCTGﬁIHHX pvaéTHLIX 3aJa4 C HCIIOJIb30BaAaHUECM
(1)I/I3I/I'-IGCKI/IX Moneneﬁ, TBOPYECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUN HAOMIOAATh TPUPOJHBIC SBICHUS W  BBIIOJHATH  OTIBITHI,
nabopaTtopHble pabOThl M SKCIEPUMEHTAIbHBIE HCCIEIOBAaHMUS C HCIOJb30BaHUEM
M3MEPUTENbHBIX TPHUOOPOB;

e OCBOCHHE TNPUEMOB pabOThl ¢ HMHPOpMaluend (U3HNIECKOTO COICpP)KaHUsI, BKIFOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTWKCHUSAX (H3WKH, aHAIN3 W KPUTHYECKOE
OIlEHUBaHKWE UH(POPMAITUH;

® 3HAKOMCTBO CcO cdepaMu NpodeCCHOHATBHON AeATeIbHOCTH, CBSI3aHHBIMU C (PU3HUKOIA,
Y COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JOCTHKEHUSIX (PU3HUECKOI HAYKH.

Ha usydenue ¢usuku (6a30BbIi YpOBEHH) Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs
oTBoaMTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B Hezient0), B 8 kitacce — 68 yacoB (2 yaca B
neneno), B 9 kimacce — 102 gaca (3 yaca B HeIelmo)

[Ipennaraemsliii B mporpamme o Gpu3uKe rnepeueHs 1a00paTopHbIX paboT U OMBITOB HOCUT
pEeKOMEHAATeNbHBIA XapaKTep, Y4UTEeNb JejaeT BBIOOp MPOBEACHHS JIa0OpPATOPHBIX paboT u
OTIBITOB C Y4ETOM MHIUBUIYAIbHBIX 0COOCHHOCTEN 00yUaoIUXCs, CIIUCKA IKCIIEPUMEHTATbHBIX
3aJlaHu, peAsiaraéMbIX B paMKaX OCHOBHOTO TOCYZapCTBEHHOTO AK3aMeHa Mo (DU3HKE.



COJEP/KAHUE OBYYEHUA
7 KJIACC

Pasznen 1. ®dusuka u eé poJib B NO3HAHUHN OKPYKAIOIIEr0 MUpAa.

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3HMUECKUE SBICHUSA: MEXAaHHUUYECKHUE,
TEIUIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®uznyeckue BeauuuHbl. M3mepenue ¢usznueckux BenuuuH. Pusznyeckue npuOOpHI.
[TorpemHocTs u3MepeHui. MexayHapoiHas CHCTEMA €IUHULL

Kak ¢usuka m apyrue ecTecTBEHHBIE HAyKH W3ydalOT NMpHUpony. EcTecTBEHHO-HAy4YHBIN
METO/i TMO3HaHUS: HAOMIOJEHHE, IOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIJIBWKEHUE THUIIOTES,
SKCHEPUMEHT 10 TPOBEpPKE THUIOTE3, OObsICHEHHWE HabmogaemMoro sBieHud. OnucaHue
($u3NYeCKuX SIBICHUN C TTOMOILIBbIO MOJENEH.

Jemoncmpayuu.

1. MexaHnnueckue, TEIIOBbIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

2. ®wuznyecknue MpHOOPHI U MPOIEIypa MPSMBIX U3MEPEHUH aHAJIOTOBBIM M IIH(PPOBHIM
prudopoM.

Jlabopamopnuie padbomot u onvimel.
1. OmnpeneneHue MEHBI JEICHUS IIKATBI U3MEPUTEITHLHOTO TPUOOpa.

2. W3mepenwne pacCTOSHUH.
3. H3mepenne 00bEMa )KUAKOCTH U TBEPIOTO TEIA.
4. OnpeneneHne pa3MepoB MaJIbIX TEII.

5. H3mepenue teMiiepatypsl Mpy MOMOMIH KUJKOCTHOIO TEPMOMETpPA U JaTYUKA
TEMIEPATYPHI.

6. HpOBeI[eHI/Ie HCCICOOBAHUS 110 IMPOBEPKE THIIOTE3bI: JAJIbHOCTDH noaéra mapuka,
MMYIICHHOI'O TOPHU30HTAJIbHO, TEM 6OJ'IBH_IC, yeM OO0JIbIlIe BBICOTA ITyCKa.

Pa3nen 2. [lepBoHavajibHbIE CBeIeHUSI 0 CTPOEHUH BellecTBA.

CrpoeHue BemiecTBa: aroMbl M MOJIEKYJbI, MX pa3Mmepbl. OIBITBL, 10Ka3bIBAIOLINE
JMCKPETHOE CTPOEHHE BEIIECTBA.

JIBukeHue dactuy BeniecTBa. CBsA3b CKOPOCTH JIBHKEHHUS 4YacTHUIl C TEMIIEpPAaTypoil.
bpoyHoBckoe nBmxeHue, auddysus. BzaumopnelcTBue yacTUIl BelIECTBA: MPUTSHKEHHUE U
OTTaJIKMBaHUE.

ArperaTHble COCTOSIHMSI — BEILECTBA: CTPOCHHME TIa30B, JKUAKOCTEH UM TBEPIBIX
(KpucTaJUIMYecKHX) Tell. B3auMocCBsI3p MEXIy CBOICTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSAIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHHM
BO/JIBL.

Hemoncmpayuu.

1. HaOmoneHne 6poOyHOBCKOIO IBUYKEHHUS.

2. HabGmronenue nuddys3uu.



3.

Ha6HIOI[€HI/Ie SIBHGHI/II;’I, O6’b$ICH$IIOH_[I/IXC$I MPUTAKCHUCM WJIM OTTAJIKMBAHUCM YaCTHIL
BCIICCTBA.

Jlabopamopusie padomot u onvimol.

1.
2.

3.

OreHka 1uaMeTpa aToMa METOJIOM PsiIoB (C UCToJIb30BaHUEM (oTorpaduit).
OnbITHI 110 HAOJIO/ICHUIO TETIOBOTO PACIIMPEHUS Ta30B.

OMBITHI 10 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSHKEHUSL.

Paznen 3. /IBu:keHne U B3aUMO/IeiicTBHE TeJl.

Mexanuveckoe aBuxkeHue. PaBHOMepHOe W HepaBHOMepHoe jaBHkeHHEe. CKOPOCTb.
Cpennsisi CKOPOCTh IPU HEPABHOMEPHOM JIBIDKEHHH. Pacuér myTu v BpeMeHH JBUKEHUS.

SBnenue wHepnuu. 3aKoH HWHEpUMH. B3auMoaeilcTBHE Ten Kak MpPUYMHA W3MEHEHUS
CKOPOCTH JBIDKEHHsS Tel. Macca kak Mmepa mHepTHOCTH Tena. [lmotHocth BemectBa. CBs3b
IJIOTHOCTHU C KOJTMYECTBOM MOJIEKYJ B €IMHHIIE 00hEMA BEIIECTRA.

Cuna kak XxapakTepucTuUKa B3aumojedcTBusi Ten. Cuma ymnpyrocth W 3akoH [yka.
N3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpa. fIBlieHHEe TATOTeHHs M cuiia TsokecTH. Cuna

TSOKECTH Ha JApyrux IuiaHerax. Bec tema. HeecomocTh. CnokeHHe cuil, HaIlpaBICHHBIX IO
onHOU npsmMoil. PaBHoxeicTByromas cuin. Cuna tpeHus. TpeHue CKONBKEHUS U TPEHHE MOKOS.
Tpenue B IpUpoie U TEXHUKE.

emoncmpayuu.

1. HaOmroneHne MEXaHUYECKOTO IBMKEHUS TEla.

2. W3mepeHne CKOPOCTH MPSIMOJTUHEHHOTO ABHKCHUS.

3. HaOmronenue siBJeHUST HHEPITHH.

4. HalGnrogeHue N3MEHEHHUS! CKOPOCTH TIPH B3aUMOJCHCTBUH TE.

5. CpaBHeHHE Macc 10 B3aUMOJACUCTBUIO TEJ.

6. CnokeHue CHJI, HAaIPaBJICHHBIX 110 OJHOU MIPSIMOIA.

Jlabopamopnwie pabomot u onvimel.

1. Ompenenenue CKOPOCTH PABHOMEPHOTO JBIKEHUS (IIapuKa B )KUAKOCTH, MOJICIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Jlanee).

2. OmpegeneHue cpenHell CKOPOCTU CKOJBXKEHHUS OpycKa WM MIapuKa MO HAaKIOHHOU
MJIOCKOCTH.

3. OmpezneneHue MIOTHOCTH TBEPIOTO TeENA.

4. OnbIThI, TEMOHCTPUPYIOIIHNE 3aBUCUMOCTh pacTsDKeHUs (IedopMannu) MpyKUHbI OT
MIPUJIOKEHHOMN CHIIBI.

5. OmbIThL, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHIIBI TPEHUS CKOJBKEHHS OT Beca Tela U

XapaKTepa CONMPUKACAOIIUXCA HOBerHOCTeﬁ.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, ;KHAKOCTEI U ra3os.
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Hasnenne. CriocoObl yMEHBIICHUS U YBEIWYCHUS AaBleHus. [laBieHue ra3a. 3aBUCUMOCTh
JaBlieHHs ra3a oT 00béMa, Temreparypsl. [lepenada naBneHust TBEPABIMU TEIaMHU, KUAKOCTIMH
u razamu. 3akoH [lackans. [THeBMaTHUecKre MalIWHBL. 3aBUCUMOCThH JABJICHUS JKHJKOCTH OT
rryounsl.  ['mapocratudeckmii  mapamokc. CooOmarommecss  cocyabl.  ['mapaBimdeckue
MEXaHHU3MBI.

Atmocdepa 3emin u atmMocdepHoe aaBieHHe. [IpUYHMHBI CYIIECTBOBAHHS BO3IYIIHOMN
obosoukn 3emmn. Omnwir Toppuuenmnu. M3mepeHue arMocepHOTrO AaBIICHUS. 3aBHCUMOCTH
aTMOC(epHOTO0 JaBJICHHS OT BBICOTBI Haa ypoBHeM Mops. I[lpubopel s m3MepeHHs
aTMOC(EepHOTOo TaBICHHUS.

JleiicTBHE KUJIKOCTH U ra3a Ha MOrPYKEHHOE B HUX Teso. BriTankuBaroias (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozmyxoriaBanue.

Jemoncmpayuu.

1. 3aBucumocCTb JaBlI€HHUA T'a3a OT TEMIIEPATYpPHI.

2. Tlepenaua naBieHUs )KUIKOCTBIO U TA30M.

3. CooOmmaronuecs COCYIBI.

4. T'mapaBnudeckuii mpecc.

5. IlposiBneHue necTBHs aTMOC(EPHOTO aBICHUS.

6. 3aBHCHMOCTH BBITAIKMUBAIONIICH CHJIBI OT O00BEMaA MOTPYKEHHOW YacTH Tela H
IJIOTHOCTH KUIKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOIIEH CHUJIBI BECY BRITECCHCHHOM KHIKOCTH.

8. YcnoBue mnaBaHusg TeI: IUIaBaHUE WU MOIrpYy>KEHUE TEI B 3aBUCHUMOCTH OT
COOTHOIIECHHUS INIOTHOCTEH TejIa B KHUAKOCTH.

Jlabopamopnwie padbomot u onvimel.
1. HccnenoBaHue 3aBUCMMOCTH Beca Tesa B BoJE OT 00bEMa MOTPpYKEHHOU B KHUIKOCTh
4acTu TeJja.

2. OrmpeneneHre BBITAIKUBAIONMICH CHIIBI, JCHCTBYIOIIEH Ha TENO, MOTPY)KEHHOE B
AKUJKOCTb.

3. HpOBepKa HC3aBUCUMOCTHU BBITaHKHBaIOIHGﬁ CHIJIBI, HeﬁCTBYIOIHeﬁ Ha TCJIO B
KHUIKOCTH, OT MAaCChI TCJIa.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIbI, JEMCTBYIOIIECH Ha
TEJNO B JKHUJKOCTH, OT 00bEMa MOTPYKEHHON B JKUIAKOCTh YACTH TeJa U OT IUIOTHOCTHU
JKUIKOCTH.

5. KoHncTtpyupoBanue apeomerpa WM KOHCTPYMpPOBaHME JIOJKM M OIpejeneHue eé
Ipy30M0bEMHOCTH.

Pa3nea 5. PaGora u MOIIHOCTB. JHEPIUs.
Mexanunueckasi padota. MOIIHOCTb.



[Ipoctbie MexaHM3MBIL: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. [lpaBmwiio paBHOBecHs
priuara. IIpumeHeHue npaBuiia paBHOBECHS pbluara K OJIOKY. «30J0TOE NMPaBUIIO» MEXaHUKH.
KIIJ npocThix MexaHu3MoB. IIpocTbie MeXxaHU3MbI B OBITY U TEXHHUKE.

Mexannueckas sHeprusa. KuHernueckas W mNOTeHIManbHas dHeprus. lIpeBpamieHue
OJIHOTO BH/Ia MEXaHUYECKOU 3HEPTUHU B APYyroil. 3aKOH COXpaHEHMsI SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopusie padomot u onvimol.
1. Ompenenenne paOOTBI CUIIBI TPEHHUsST HPU PABHOMEPHOM JIBUJKEHUU Teja II0
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccrnenoBanue ycroBHil paBHOBECHS phIYara.
3. Usmepenne KI1J] HaKIOHHOH MIIOCKOCTH.
4. W3yueHue 3aKkOHA COXpaHEHHS] MEXaHUUECKON IHEPIHH.

8 KJIACC

Pa3nen 6. TenioBblie siBaeHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYIISIPHO--KUHETHYECKOM TEOPHUH CTpOEHUs BemecTBa. Macca
U pa3Mepbl aTOMOB U MoJyieKyl. OMbIThl, MOATBEP)KJAIOUIME OCHOBHBIE IIOJOKEHHS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHUH.

Mogenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSTHUH BemiecTBa. Kpucrammmaeckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB T'a30B, JKUAKOCTEH U TBEPBIX TEJ Ha OCHOBE TMOJIOKEHUHN
MOJIEKYJISIpHO--KUHETHYecKol Teopun. (CMauynBaHHe W KalWUIApHBIE SBJIEHHUS. TerioBoe
paciiupeHue U cxaTue.

Temneparypa. CBsi3p TeMmepaTtypbl CO CKOPOCTBIO TEIJIOBOIO JIBHYKEHUS YaCTHIL.
Buytpennsis sHeprus. CnocoObl H3MEHEHHS BHYTpEHHEH OJHEpruu: Tervlonepenadya u
coBepiieHue padboThl. Bupl Temionepenaun: TeIIONPOBOHOCTh, KOHBEKIIHS, U3Ty4YEHUE.

KonuuectBo TeminoTel. YienbHas TEIIOEMKOCTh BellecTBA. TeMIo0OMEH U TeIIoBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBieHue U oTBepAeBaHHE KPUCTANIMYECKUX
BEIIECTB. YJenpHas TemuoTra IuiaBieHus. [lapooOpasoBanue u koujeHcauus. Mcmapenue.
Kunenue. VYnenbHas Teruiora mapooOpa3oBaHus. 3aBUCHUMOCTb TEMIIEPATyphl KHUIIEHUS OT
aTMOC(epHOTro aBICHHUS.

BrnaxnocTth Bo3ayXa.

DHeprus TOIUIMBA. Y eJIbHAas TeIIOTa CrOpaHusl.

[Mpunnunsr padoTsl TermoBbix aBurareneit KIIJ[ TemmoBoro asurarens. Temsobie
JIBUTATEIN U 3alllUTa OKPYXKAIOILIEH Cpebl.

3aKOH COXPAHEHHUs U IPEBPAILEHUs YHEPIUH B TEIUIOBBIX MTpOLIEccax.

Hemoncmpayuu.

1. HaOmoneHne 6poyHOBCKOTO IBUKEHHUS.

2. HaGmronenue nuddys3uu.
3. HalGnronenue siBneHU cMauyuBaHus M KAWIUISIPHBIX SBJICHUIA.

4, Ha6J'IIO,Z[eHI/Ie TCIIOBOT'O paClIMPCHUS TCII.
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5. M3meHenue gaBieHus rasa npyu U3MEHEHUH 00bEMa U HarpeBaHUU WM OXJIAXKICHUH.
6. IlpaBuna u3mMepeHUs TEMIEPaTypHI.

7. Bunel Temionepeaayu.

8. OxuakaeHue Mpu COBEPIICHUN PAOOTHI.

9. HarpeBaHue npu coOBEpIICHUU paOOTHI BHSITHUMH CHIIAMH.

10. CpaBHeHHE TEIUIOEMKOCTEH Pa3INYHBIX BEIIECTB.

11. HaGmroieHue KUmneHusl.

12. Habimo1eHre MOCTOSHCTBA TEMIIEPATYPHI TTPH IJIABICHHH.

13. Mojenu TeIUIOBBIX IBUTATEIIEH.

Jlabopamopnuwie padbomot u onvimel.
1. OmnbITBl IO OOHAPYKEHUIO ACHCTBHUS CUIT MOJICKYIISIPHOTO TIPUTSDKCHHSL.

2. OMNBITHI 1O BBIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOMN COJIH HITH caxapa.
3. OmBITHI M0 HAOTIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH H TBEPIBIX TEI.
4. Ornpenenenue naBieHUs BO3ayxa B OaJUIOHE HITTPUIIA.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJIEHHS BO3JyXa OT ero o0béma u
HarpeBaHus WIH OXJIaXKICHUS.

6. IlpoBepka THNOTE3bl JIMHEWHOW 3aBUCHMOCTH JJWHBI CTOJIOMKA J>KUJIKOCTH B
TEPMOMETPHUECKON TPYOKE OT TEMITEpaTyPHI.

7. HaOmronenue u3MeHEHHs] BHYTPEHHEW >HEPIUM Tesa B pe3ysbTare TeIulonepeaadn u
paboThl BHELTHUX CHUII.

8. HCCJ’ICI{OB&HI/IG SIBJICHUS TEII000OMeHa IIpy CMCUIMBaAaHUHA XOJIO,I[HOI;'I u FOpH‘ICﬁ BOJBI.

9. OnpeneneHHe KOJIMYCCTBA TCIUIOTHI, ITIOJTYYCHHOT'O BO,I[OI71 IIpu TEMI000MEHE C
Harpe€TbiM MCTAJUNIMYCCKHUM HUIIUHIPOM.

10. Ompenenenue ynenbHOM TEIUIOEMKOCTH BELIECTBA.
11. VccnenoBanue mpoliiecca UCIapeHusl.

12. Omnpenenenre OTHOCUTENHLHOM BIQXKHOCTH BO3TyXa.
13. Omnpenenenue yaenbHOM TETUIOTHI MIABJICHUS JTbA.

Paznen 7. DinekTpuyecKkne ¥ MAarHUTHbIE SIBJICHHA.

Onexrpuszanus Ten. JlBa pona 3JIEKTPUUYECKUX 3apsoB. B3aumoneicTBue 3apsKeHHBIX
ten. 3akoH KynmoHa (3aBUCHMMOCTbH CHIJIBI B3aMMOJAEHCTBHS 3apsHDKEHHBIX Tel OT BEIMYHHBI
3apsA7I0B U PACCTOSHUSA MEX]y TEIAMH).



Onexrpuueckoe nose. HanpsxE€HHOCTh 3nekTpuueckoro nojs. [IpuHuun cynepno3unuu
UIEKTPUYECKUX I10JIEN (HAa KAUECTBEHHOM YPOBHE).

Hocutenu snexTpuyeckux 3apsioB. DJIEMEHTapHbIM aiiekTpuueckuil 3apsia. CrpoeHue
atoma. IIpoBOAHUKM U JUBNEKTPUKHU. 3aKOH COXPaHEHUs IEKTPUUECKOTO 3aps/a.

DneKTpUYecKuil TOK. YCIOBUS CYHIECTBOBAHMs 3JIEKTPUUYECKOTO ToKa. Vcrounuku
IIOCTOSIHHOTO TOKa. JIeMCTBUSI 3JEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexktpuueckass uenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. CoNnpoTUBICHHUE
IIPOBOJHUKA. YJIeNbHOE CONPOTHUBIEHUE BemlecTBa. 3akoH OMa g y4yacTKa IEMH.
[TocnenoBarenpHOE U NapalieIbHOE COETMHEHUE TPOBOTHUKOB.

PaboTa u MomHOCTE 2MeKTpruyYecKoro Toka. 3akoH Jxoyns—JleHna. DneKkTpudeckue mnenu
U OTPEOUTENH JIEKTpUUYECKOi 3Hepruu B ObITy. KopoTkoe 3aMbikaHue.

[ToctostHHbie MarHuThl. B3anMonelcTBHE MOCTOSAHHBIX MArHUTOB. MarnuTHoe ToJie.
MaruauTtHoe nose 3eMild 1 ero 3HaueHue Ui xKu3Hu Ha 3emie. OnbiT Dpctena. MaruutHoe moie
AIEKTPUYECKOTO TOKa. [I[puMeHeHue 3IeKTpOMarHuToOB B TEXHUKE. [[eliCTBME MAarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OIEKTPOJBUTATEeNh IOCTOSIHHOrO TokKa. lMcmonp3oBaHue
AIIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apaned. SBieHwe 3JIeKTpoMarHuTtHOW uWHAyKuuu. I[lpaBuno  JleHma.
OnekrporeHeparop. CrnocoObl TOMYYEHHUS SICKTPUUCCKON DSHEPruH. OJIEKTPOCTAHIIMU Ha
BO300OHOBJISIEMBIX HICTOYHHKAX SHEPTUU.

emoncmpayuu.

1. Dnexrpuzanus TeIl.

2. JlBa poja 3JeKTpUUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.
3. YCTpoHCTBO U ACHCTBHE AIICKTPOCKOIIA.

4. DnexTpocTaTHUecKas UHAYKIHUS.

5. 3aKoH COXpaHEHUSs EKTPUUECKUX 3apsi/I0B.

6. IIpoBOAHUKH U AUDIEKTPUKH.

7. MogaenupoBaHH€e CHIIOBBIX JIMHUN 3JIEKTPHUUECKOTO TOJIS.
8. VcTOYHMKHU MOCTOSIHHOTO TOKA.

9. JIeWCTBUS NEKTPUIECKOTO TOKA.

10. DeKTpUYECKUH TOK B )KHIKOCTH.

11. T'a30BBIii pa3ps.

12. 3mepeHue CUilbl TOKa aMIIEPMETPOM.

13. U3mepenue 3MeKTpUUECKOTo HAMPSHKEHHS BOJIBTMETPOM.
14. PeocTat u MarasuH COMpPOTHUBIICHUH.

15. B3auMogeicTBHE OCTOSIHHBIX MATHUTOB.
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16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MopennpoBaHre HEBO3MOKHOCTH Pa3AeiICHUs ITOJIFOCOB MarHura.
MopennpoBaHre MarHUTHBIX I10JIEW TOCTOSIHHBIX MATHUTOB.

OmnsIT Opcrena.

MaruauTtHoe nose Toka. DJIeKTPOMarHur.

JlelicTBME€ MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

DneKTpoABUTaTENb TOCTOSIHHOTO TOKA.

HccnenoBanue SBIEHUS JIEKTPOMArHUTHOM HHTYKIIHH.

OneiTel Dapages.

3aBUCUMOCTb HaNpaBlIeHUs! MHIYKIIMOHHOTO TOKA OT YCIOBHM €ro BOSHUKHOBEHHUSL.

DJeKTpOTreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuwie padbomot u onvimel.

1.

2.

10.
11.
12.

13.
14.

OMBITHI TI0 HAOIIOIEHUIO JIEKTPU3AIMH TEJl MHAYKIIUEH U MPU COTIPUKOCHOBEHHH.
HccnenoBanue neicTBUA SJIEKTPUUECKOTO MOJIS HA TPOBOJHUKHU U TUAJICKTPUKH.
CoOopxka u mpoBepKa padOTHI AIEKTPUUECKON LT TOCTOSIHHOTO TOKA.

H3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u perynmpoBaHue HapsOKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYILETO YEPEe3 PEe3UCTOP, OT CONMPOTUBICHUS
pE3UCTOpa U HANPSHKEHUS Ha PE3UCTOPE.

OHBITI)I, JACMOHCTPUPYIOLIUE 3aBUCUMOCTDB OJICKTPHYECCKOI'O COIIPOTUBJICHUSA
IIPOBOAHHKA OT €I0 JAJIWHEBI, INIOIIaAX IIOIIEPEYHOTO CCUHCHUA U MaTCpHraia.

HpOBepKa ImpaBujia CJIOXKCHUA HaHpH)KeHI/Iﬁ IIpHU MOoCja€aA0BaTCIIbHOM COCIWMHCHUU
ABYX PE3UCTOPOB.

HpOBepKa IMpaBuJia JJ1sd CUJIbI TOKA IIpHU IapaJlVICIIbHOM COCAMHCHUU PC3UCTOPOB.
OnpeneneHHe pa6OTLI QJICKTPUYCCKOI'O TOKA, HAYHICTO Y€PE3 PE3UCTOP.
Or[pez[eneHI/Ie MOIITHOCTH 3JICKTPUUICCKOI'O0 TOKA, BBIACIIEMOM Ha pe3UCTOpC.

HccnegoBanue 3aBUCMMOCTH CHJIbI TOKA, MIYLIETO Yepe3 JIAMIIOUYKY, OT HaIpsLKEHUS
Ha HEM.

Onpenenenne KII/I narpeBarens.

HccnegoBanue MarHUTHOTO B3aUMOJASUCTBHUS IIOCTOSSHHBIX MAarHUTOB.
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15. I/I3yquI/Ie MAar"uvTHOI'O OJIA IMOCTOAHHBIX MArHUTOB IMPU UX 06'b€III/IH€HI/II/I u
pasJieliCHHH.

16. UccnemoBanue NEHCTBUS IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbITbl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJCHCTBUS KaTylIKU C TOKOM U
MAarHuTa OT CHJIbI TOKA U HAIIPABJICHUS TOKA B KaTyIIKE.

18. 3yyenne neiCTBHSI MArHUTHOTO TIOJISI HA IPOBOJAHUK C TOKOM.
19. KonctpynpoBaHue 1 U3ydeHHE PadOThI AJIEKTPOABUTATEIIS.
20. Usmepenne KI1/] anexTpoaBUTaTebHOM YCTaHOBKH.

21. OmsITE IO HUCCICIJOBAaHHUIO SIBJICHUSA BHGKTpOMaFHHTHOﬁ HHIAYKIUU: UCCIICAOBAHUC
M3MEHEHUH 3HAYEHUS U HaIlTpaBJICHUA WHAYKIMOHHOI'O TOKaA.

9 KUIIACC

Pa3nen 8. Mexannuyeckue siBJ1eHHS.

Mexanndeckoe aBHKeHHE. MarepuanbHas Touyka. Cucrema orcdéra. OTHOCHTEIBHOCTH
MEXaHUYECKOTO JBI)KEHUSA. PaBHOMepHoe mpsMoJIMHEWHOe JBWKeHHe. HepaBHOMepHOE
NpsAMOJIMHENHOE nBWXeHne. CpenHsass W MIrHOBEHHAas CKOPOCTh Tejla MpPU HEPAaBHOMEPHOM
JBHKECHUM.

VYckopenue. PaBHOyckopeHHOE npsiMouHelHOe aBrkenne. CBoOoiHoe mageHue. OmbIThI
lNanunes.

PaBHOMEpHOE ABMXKEHUE TIO OKpY)KHOCTH. [lepron u yactora oOpamenus. JIluHeiHas u
YIJIOBasi CKOPOCTH. LeHTpocTpeMuTENbHOE YCKOPEHHE.

[Tepsriit 3akoH Hprotona. Bropoii 3akon Herotona. Tperuii 3akoH Hptorona. [lpuHumn
CYINEPIIO3UIINHU CHUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHMs: cuja TPEHUs CKOJIBKEHHMS, CUjia TPEHHS
MIOKOs1, IPYTHE BUIbI TPEHUSI.

Cuna TSKECTM U 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpeHHEe CBOOOIHOIO TMa/eHus.
JIBxenne maHer BOkpyr CousHma. IlepBas kocmuueckass ckopocTs. Heecomocth u
Meperpy3KH.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Telo. PaBHOBecHe TBEPIOTO Tea
C 3aKpeIUIEHHON OChIO BpaleHuss. MomeHT cuiibl. L{eHTp TsbxecTu.

Nmnynse Tena. M3menenue ummynbca. MMiynbe cuibl. 3aKOH COXPaHEHUsSI UMITYJIbCA.
PeakTuBHOE ABMKEHUE.

Mexanuyeckasi paboTa U MOIIHOCTb. PaboTa cunl TspKkecTH, ynpyroctd, TpeHus. CBsi3b
SHepruu u pabotel. [loTeHImanbHas PHEpPrusi Tena, MOAHITOTO HaJl TMOBEPXHOCTHIO 3EMIIH.
[ToreHumanbpHas 3Heprus cxkarol npyxxuHbl. Kunernueckas sHeprus. Teopema 0 KHUHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPIUH.

emoncmpayuu.

1. HaGmroneHue MexaHM4eCKOTo IBUKEHHS Tela OTHOCUTENBHO PA3HBIX TN OTCUETA.

2. CpaBHeHI/IC HYTeﬁ )51 TpaCKTOpI/Iﬁ JABHOKCHHSA OJHOTO M TOT'O K€ TCJIa OTHOCUTCIIBHO
Pa3HbIX TCJI OTCUETa.
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10.
11.
12.
13.
14.
15.
16.

N3mepeHue cKopoCTH U YCKOPEHHUS MPSIMOJIMHENHOTO JBU)KEHHUSL.
HccnenoBanue Npu3HakoB paBHOYCKOPEHHOTO JBUKEHMSL.
HaGnronenue nBuKeHus Tena o OKpy>KHOCTH.

HabntoieHne MexaHn4YecKuXx sIBJICHUM, MPOUCXOIAUINX B cucTeMe oTcuéra «Tenexka»
IpHu €€ paBHOMEPHOM U YCKOPEHHOM JIB’KEHUU OTHOCUTENIbHO KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHUS TeJla OT Macchl Tejla U JEUCTBYIOIEH Ha HErO CHUJIBI.
Habmtonenue paBeHcTBa CHII TPU B3aUMOJEHCTBUM TeEIl.

N3menenue Beca Tena Npu yCKOPEHHOM JBH>KEHUU.

[Iepenaua ummynbca npy B3anMOJAEHCTBHAN TEJ.

[IpeoOpa3oBanust SHEPTUU NTPU B3aUMOICHCTBUH TEJ.

CoxpaHeHue UMITyJIbca MPU HEYIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHne UMITyJbca Mpu abCOTIOTHO YIPYTOM B3aUMOICHCTBUM.
Habntoienne peakTHBHOTO ABMXKEHUS.

CoxpaHeHHe MEXaHUYECKOW YHEPTUH TTPU CBOOOTHOM Ia/ICHUH.

CoxpaHeHre MEXaHUUYECKON YHEPTHH MPH IBHKEHUH Tea Mo/ ASUCTBUEM MPYKUHBI.

Jlabopamopnwie padbomot u onvimel.

1.

KoHcTpynpoBanue TpakTa A pa3roHa U JajbHEHIIEro paBHOMEPHOTO JBHMKEHUS
[IapyKa UM TETIEKKH.

Omnpenenenue cpenHell CKOPOCTH CKOJIbXKEHHS Opycka WM JBMKEHHUS IIapuKa 10
HAKJIOHHOM TJIOCKOCTH.

Omnpenenenrue ycKOpeHHUsl Tejla MPU PAaBHOYCKOPEHHOM JABWKEHUU MO HAKJIOHHOMN
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTU OT BPEMCHHU IIPHU PABHOYCKOPCHHOM ABHXCHUU 0e3
HavaiabHOU CKOPOCTH.

HpOBepKa THUIIOTE3bI: C€CJIN IIPpU PABHOYCKOPCHHOM IBUKCHUU 0e3 HayaabHOM
CKOPOCTH IIYTH OTHOCATCA KaK pPAn HEUETHBIX quceil, TO COOTBCTCTBYIOIIUC
MMPOMCKYTKH BPEMCHHU OJJUHAKOBBI.

HccnegoBanne 3aBUCHMOCTH  CHIIBI TPEHUA CKOJIBXKCHUS OT CHJIbI HOPMaJIBHOI'O
JaBJICHHA.

Onpenenenre KO3PPUITNEHTA TPEHUSI CKOTbKEHUSI.

Omnpenenenne )KECTKOCTU MPYKUHBI.
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9.

Omnpenenenue pabOTHl CHIIBI TPEHUS MPH PABHOMEPHOM JBIDKEHUHM Tella IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Ompenenenne pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME IPy3a C HCIOIH30BAaHHEM

HCIMOABUKHOI'O M ITIOABHXKHOT'O 0JIOKOB.

11. V3yueHue 3aKkoHa COXpaHEHUsI YHEPTUH.

Pa3nen 9. Mexannveckue Koy1e0aHUSI M BOJTHBI.

KonebarenbHoe npmxeHue. OCHOBHbIE XapaKTEPUCTUKU KOJEOaHUMN: MEpHOJ, 4acToTa,
amImTyna. MareMarndeckuii M NPY)XKMHHBIM MasTHHUKU. [IpeBpamienue »sHeprum mpu
KoJe0aTeIbHOM JABM)KEHHUU.

3aryxatomue kojebanus. BeiHykaeHHbIe Konebanus. Pesonanc. MexaHM4ecKue BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH. HpOI[OJ'II)HI)Ie " IONICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHus. MexaHM4YeCKHe BOJHBI B TBEPJOM TeJI€, CEHCMUYECKUE BOIHBI.

3ByK. 'poMKOCTB 3ByKa U BeicOTa TOHA. OTpakeHue 3Byka. MH(]pa3Byk u ynbTpa3ByK.

emoncmpayuu.

1. HaGmronenue konebaHui TN MO JEHCTBUEM CHIIBI TSDKECTH U CUJIBI YIIPYTOCTH.

2. HabOmopenue xonebaHuii rpy3a Ha HUTH U Ha TPYKHHE.

3. HaOmoneHune BBIHYXIEHHBIX KOJIEOaHUI M PE30HAHCA.

4. PacnpocTpaHeHuE MPOJAOJBHBIX U MOTIEPEYHBIX BOIH (Ha MOJICIIH).

5. HaOmroneHune 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUI PE30HAHC.

Jlabopamopnwie padbomot u onvimel.

1. Ompenenenue 4acTOTHI U Mepro/ia KoyieOaHU MaTeMaTH4eCKOr0 MasiTHUKA.

2. OmpezneneHue 4acTOTHI U NepHoa KoJeOaHU! IPY>KMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH TEpHoa KoJieOaHMi MOJBEIIEHHOTO K HHUTU Ipy3a OT
JUIMHBI HUTH.

4. WccnegoBaHue 3aBHUCHUMOCTH TMepHoAa KoJeOaHUIl MPYKUHHOTO MasTHUKA OT MAaCChI
rpysa.

5. TlpoBepka HE3aBUCHMOCTH Mepro/ia KojaebaHuil rpy3a, MoJBEIIEHHOT0 K HUTH, OT
Macchl rpys3a.

6. OmnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpUOJa KOJIeOaHW TPY>KUHHOTO
MasTHUKA OT MacChl TPpy3a U )KECTKOCTH MPYKUHBI.

7. VI3amepeHue ycKOpeHHs CBOOOIHOTO MaICHUSI.

Pazgen 10. DiiekTpoMarHuTHOE 1MoJie ¥ 3JIeKTPOMATHUTHBIE BOJHBI.
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DONEeKTPOMarHUTHOE I10Jie. DJEKTPOMAarHUTHblE BOJIHBL. (CBOMCTBA 3JEKTPOMAarHUTHBIX
poJiH. [IIxana SJICKTPOMATrHUTHBIX BOJIH. Wcnonp3oBanne OJICKTPOMArnuTHBIX BOJIH IJIA COTOBOH
CBSI3U.

DnekTpoMarHuTHas mpupojaa ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.
1. CaoiicTBa 311€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopubvie padomot u onvimol.
1. U3ydeHune CBOMCTB 31€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOUIIBHOTO TeIe(OHa.

Pasnen 11. CBeroBble siBIeHHS.

JlyueBas moznenb cBera. Mctounnku cBera. [IpsmosiMHENHOE pacnpOCTpaHEHUE CBETA.
3armenus Comnna u JIynsl. OTpakenue cseta. [lnockoe 3epkano. 3akoH OTpa)KEeHHUs CBETA.

[Ipenomnenue cBeta. 3akoH npenomieHus cBera. [losiHoe BHyTpeHHEee OTpayKeHHE CBETa.
Wcnonb30BaHne NOTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOIAX.

Jlunza. Xox myueit B nun3e. Ontuyeckas cucrema (oToamnmnapara, MUKPOCKONa U
Teneckomna. ['1a3 kak onTudeckasi cucreMa. ban3opykocTs U AadbHO30PKOCTb.

Paznoxxenue 6enoro csera B ciekTp. OnbiThl HhtoToHa. CliokeHHne CIeKTPaIbHBIX IIBETOB.
Jucnepcus cera.

emoncmpayuu.

1. TlpsmosmHeWHOE pacIpOCTPAHCHHUE CBETA.

2. OtpaxkeHue CBETA.

3. Tlomydyenue nzo6pakeHUi B IJIOCKOM, BOTHYTOM U BBIMYKJIOM 3epKajiax.
4. TlpenomiieHue cBera.

5. Onruyeckuil CBETOBOIL.

6. Xox mydel B cOOMpArOIIEH JIMH3E.

7. Xon mydyel B pacCEUBAIOIICH JIMH3E.

8. Tlomydyenue nzo0pakeHUI ¢ TOMOIIBIO JINH3.

9. Ilpunuun aeiictBus oToanmnapara, MUKPOCKOIA U TEJIECKOTA.
10. Mozens riasza.

11. PaznoxxeHue 6enoro cBeTa B CIEKTP.

12. Tlonyuenue 6en0ro cBeTa MpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopusvie padomot u onvimol.
1. HccnemoBaHue 3aBUCUMOCTH yTIia OTPAXKEHHsI CBETOBOTO JIy4a OT yriia MaJieHusl.

2. U3yudenue xapakTepUCTHUK N300pakeHUs MpeaMeTa B IUIOCKOM 3epKaje.
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3. HccnegoBanue 3aBUCHMOCTHU yrjia OpCIOMJICHHA CBETOBOTI'O JIiy4da OT yIJia MaaACHHA Ha
TpaHULC «BO3AYX—CTCKIIO».

4. TlomyueHue n300paskeHUI ¢ TOMOLIBIO COOMPAOIIEH JTMH3BL.
5. Omnpenenenne GOKyCHOTO paCCTOSIHUS ¥ ONTUYECKOH CHIIBI COOMPATOIEH JTHH3BL
6. OMNBITHI 1O Pa3NI0KEHUIO OEJIOTO CBETA B CIEKTP.

7. OmnbIThI 10 BOCIIPUATHUIO LIBETA [IPEIMETOB IIPU UX HAOIIOACHUU Yepe3 LIBETOBBIE
GUIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJIE€HHS.

Omneitel Pesepdopna u ruranerapuas mozens aroma. Monens atoma bopa. Mcnyckanue n
norjouieHre ceeta aromoM. KBautsl. JIuneituarsie ciextpbl. PagnoaktuBHocTs. Anbga-, 6era- u
ramMma-u3nnydenusi. CTpoeHue atoMHoro snapa. HykimoHHass Mojenbs atoMHOTO siapa. M3oTormel.
PannoaktuBHele npeBpamenus. [lepuoanomypacnaga aTOMHBIX SIED.

SAnepHble peakiMu. 3aKOHBI COXPAHEHUS 3apsAJ0BOTO U MAaCcCOBOTO YHCEN. DHEPTHUsl CBS3U
aTOMHBIX szuep. CBsA3b Macchl WM JHepruM. Peakumm cuHTe3a W AeneHus snep. McrouHuku
sHeprun CoJiHIa U 3BE3]I.

SAnepHas sHepreTuka. J[elcTBUSA palMOAKTUBHBIX U3JTyYEHUH HA KUBBIE OPraHU3MBI.

emoncmpayuu.

1. CrnexTpsl U3iIydeHuUs U TOTJIOIICHHUS.

2. CrHekTpsl pa3IUYHBIX TA30B.

3. CmekTp Bomopoa.

4. HaGmrogenue TpekoB B kamepe BuibcoHa.

5. Pabora cuérurka HOHU3UPYIOIIMX H3JTY4CHH.

6. Perucrpanus u3inydeHus MPUPOTHBIX MUHEPAIOB U TIPOJTYKTOB.

Jlabopamopnwie pabomot u onvimel.
1. HaGmroneHue CIUIOMIHBIX U IMHEHYATHIX CIEKTPOB U3TY4YEHHUS.

2. HccrnenoBanue TPEKOB: M3MEPEHHUE YHEPTUU YACTHIIBI 0 TOPMO3HOMY TyTH (110
dhoTtorpadusim).

3. M3mepenue paanoakTUBHOTO (OHA.

IToBTOpPHTENBLHO-00001IAK0IINI MOIYIb.

[ToBTOpUTENBHO--0000MAOIIMKA MOy MNpeJHAa3HayeH Ui CHCTEeMaTU3aluud U
0000111eHUs] TPEIMETHOTO COJIEPKaHMSI M OMbITA IETETbHOCTH, IPHOOPETEHHOTO NMPH U3yYEHUHU
BCEro Kypca (pu3ukH, a Taxke A1 MOJATOTOBKM K OCHOBHOMY TOCYAAPCTBEHHOMY 3K3aMEHY I10
¢bu3uke A1 00yJaroIIMXCsl, BBIOPABIIMX 3TOT y4eOHBIN MpeMeT.

IIpy w3yyeHMHM JAHHOTO MOJYJS pEeATU3ylTCS W CHUCTEMAaTU3MPYIOTCS  BHJIbI
NeATeNbHOCTH, Ha OCHOBE KOTOPBIX OOecneuuBaeTcs JOCTHIKEHHE MPEIMETHBIX W
MeTanpeIMETHbIX TUIAHUPYEMBIX pE3yJIbTaToB O0ydeHus, (popMupyercs ecTeCTBEHHOHAy4Has
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IPaMOTHOCTb: OCBOEHME HAy4dHBIX METOJIOB HCCIEJOBAaHUS SIBJICHUI NPUPOJbl U TEXHUKH,
OBJIAZICHUE YMEHUSIMH OOBSICHATH (U3NYECKUE SBICHUS, NPUMEHSSI MNOJy4YEeHHBbIC 3HAHUS,
pelaTh 3a/1a4k, B TOM YUCJI€ KAYECTBEHHbBIE U SKCIIEPUMEHTAJIbHBIE.
[IpyHIMNMATBEHO AEATEILHOCTHBIM XapakTep TaHHOTO pa3felia peajn3yeTcs 3a CUéT Toro,
YTO 00yUaroUIUeCs BHIOIHSIOT 33/1aHUs, B KOTOPbIX UM NPEAJIaraercs:
Ha OCHOBE IOJIy4YE€HHBIX 3HaHUN Pacro3HaBaTh U HAYYHO OOBICHATH (PU3NUYECKUE SBICHUS
B OKpY)Karolllel MPUPO/I€ U OBCEIHEBHOM KU3HU;
HCII0JIb30BAaTh HAyYHbIE METO/IbI UCCIIEAOBAHUS (PU3NUECKUX SIBJICHUM, B TOM YUCIE JUIs
IIPOBEPKHU TMIOTE3 U MOJIYUEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4HbIE OCHOBBI HamOOJE€ BaXKHBIX JIOCTHIKEHUN COBPEMEHHBIX TEXHOJIOTHUH,
HampuMmep, MPaKTUUYECKOTO HCIOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB SHEPrUM HA OCHOBE
3aKOHA MPEBPALIEHUS U COXPAHEHMsI BCEX U3BECTHBIX BUJOB 3HEPTUU.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3nku Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMpaBICHO HA
AOCTHIKCHUC JIMYHOCTHBIX, MECTAIIPECAMCTHBIX U IMTPEAMCTHBIX 06pa30BaT€JIBHI>IX PE3YyIbTATOB.
B pesynbrate n3ydenus Qu3uKd Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y
oOyyaromerocst OyyT cOpMHUPOBAHBI CIEIYIOUINE TUNIHOCTHBIC Pe3yIbTAaThl B YACTH:
1) IaTpHOTHYECKOr0 BOCIIUTAHUS:
e [ I[posBICHUE HHTEpECAa K MCTOPUM M COBPEMEHHOMY COCTOSHUIO POCCHICKOM
¢bu3nvecKkoit HayKu;

e [ HEHHOCTHOE OTHOLICHHUE K JIOCTHIKCHUAM POCCHHCKUX YUEHBIX --(DU3HUKOB;
2)IPakIAHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
e [ TrOTOBHOCTb K AKTMBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYUMBIX H

ITHUYCCKUX np06neM, CBA3aHHBIX C IMIPAKTHYCCKHUM IIPUMCHCHUCM I[OCTI/I)KGHI/II\/’I (1)I/I3I/IKI/I,

e [] 0OCO3HAHHME BaKHOCTH MOPAJIbHO--3TUUYECKUX IIPUHLIUIIOB B JACITEIBHOCTH YYEHOTO;
3)3CcTeTHYEeCKOro BOCIIUTAHMSI:

e [] BOCHpHUATHE 3CTETUUYCCKUX KauecTB (Pu3Mueckoi Hayku: €€ TrapMOHUYHOIO
MMOCTPOCHUSA, CTPOroCTU, TOYHOCTH, JTAKOHUYHOCTH,
4)HEHHOCTH HAYYHOI'O O3HAHMS:

e [ oco3HaHMe IEHHOCTH (PU3UUECKON HAYKU KaK MOITHOTO HHCTPYMEHTA MMO3HAHHs MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIIAIONIEH KYIbTYPHI;

e [/ pa3BUTHE HaAy4yHOH JFOOO3HATENFHOCTH, HWHTEpeca K  HMCCIe0BATEIbCKOM
NesITeNIbHOCTH;
5) popMupoBaHMs KYJbTYPbI 310POBbS U IMOIIMOHAJIBLHOIO 0JIArOMOJIYy YU :

e [] oco3HaHue LIEHHOCTH Oe30macHoro odpaza }KU3HU B COBPEMEHHOM TEXHOJIOMHUYECKOM

MUpE, BaXHOCTU NMpaBujl OE30MACHOTO MOBEACHHSA Ha TPAHCIOPTE, HA JOPOTax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBUSIX;

e [ chopMHUPOBAHHOCTH HaBbIKa peIieKCcHu, MIPU3HAHUE CBOETO MpaBa HA OMIHOKY U
TaKOTO0 ke [paBa y Ipyroro 4yeioBeKa;
6) TPy10BOI0 BOCIIUTAHUS

e [| AaKkTMBHOE Yy4yaCcTHE€ B pEIIEHUH MNPAKTHYECKUX 3a7ad (B paMKax CeMbH,
00pa3oBaTeNbHOI OpraHu3aIuy, Topoa, Kpasi) TEXHOJIOTUYECKON U COIMAIbHOM
HaIMpPaBJIEHHOCTH, TPEOYIOIMIUX B TOM YHCIE U (PU3NUECKUX 3HAHUM;

e (| HHTEpEC K MPaKTHUECKOMY H3YYCHHIO MPOoQeccHi, CBA3aHHBIX ¢ (PU3HKOIT;

7) 3K0JIOTM4€eCKOT0 BOCTIUTAHMS:

e (| opHueHTaIMs Ha NpUMEHEeHHEe (DU3MYECKHX 3HAHUM ISl peleHHs 3amad B o0jgacTH
OKpYXarolllel cpe/ibl, IUIAHUPOBAHMS TIOCTYIIKOB M OLICHKU MX BO3MOYKHBIX MOCIEACTBUN
JUISL OKpYKaroLen Cpebl;

e [] oco3HaHHe II100aJIBHOIO XapakTepa IKOJOrHYECKHUX MPpo0IeM U myTel UX perieHus;

8) azanTauny K M3MEHSIOIUMCS YCI0BUIM COIHAJIBLHON U PUPOIHOM CPebl:
e [| nmorpeOHOCTH BO B3aUMOJEHCTBUU NPHU BBINOJIHEHUU UCCIEIOBAHUI M MPOEKTOB
(bu3nuecKoi HaMPaBIEHHOCTH, OTKPBITOCTh OTIBITY U 3HAHUSIM APYTHUX;
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e [] TOBBIIIIEHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO JIeATeTbHOCTD;

[l motpebHOCTh B (OPMHPOBAHUH HOBBIX 3HAHWH, B TOM 4HC/Ie GOPMYIHPOBATE HICH,
MIOHATHS, TUTIOTE3BI O (PU3NYECKUX OOBEKTAX U SIBIICHUSX;

e [] oco3HaHue Ae(PUIIMTOB COOCTBEHHBIX 3HAHHH M KOMIETEHTHOCTEH B 00JIaCTH (PU3UKH;
e [ IJIAHUPOBAHHE CBOETO PA3BHTHS B IPHOOPETEHHH HOBBIX (DH3UUCCKUX 3HAHMUI;
L4 L CTPEMIICHHUC AaHAIH3HPOBATE H BBIABIATE B3aUMOCBA3H IIPUPOJEIL, O6LL[€CTBa u

O9KOHOMMKH, B TOM YHCJIC C UCITIOJIb30BAHHUEM (1)I/I3I/I‘~I€CKI/IX 3HaHI/If/'I;

e [] OLIGHKA CBOMX JECHCTBHH C Y4ETOM BIIMSHMS HA OKPYXKAIOILIYIO CPEIY, BO3MOMHBIX
TJI00AIBHBIX TIOCIIEICTBUHA.

METAIIPEAMETHBIE PE3YJIBTATHI

B pesymerate oOCBOEHHS mporpamMmbl 10 (pU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyuatomerocs OyayT chopMHUpPOBaHBl MeTanpeaMeTHbIe Pe3yJabTaThl,
BKJIIOUAIOLIUE T[O3HABATEJIbHbIE YHUBEpPCAIbHbIE Yy4eOHbIE JEWCTBHS, KOMMYHUKAaTHBHbBIE
YHHUBEpCaJbHbIE YueOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCATIbHBIE YueOHbIE eHCTBUSI.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBHs:
® BBISBIATH U XapaKTEPU30BaTh CYIIIECTBEHHBIE MPU3HAKNA OOBEKTOB (SIBICHHN ),

® YCTAHABJIMBATDH CYIHCCTBCHHBII‘/'I IMPpHU3HAK KJ'IaCCI/I(l)I/IKaHI/II/I, OCHOBaHUsA IJIA 0606H_IeHI/I${
" CpaBHCHUAA;

® BBIABJIATHL 3aKOHOMCPHOCTH M IIPOTHUBOPEYHS B pacCMaTpHBACMbIX (baKTaX, JaHHBIX U
Ha6J'IIOI[eHI/I5[X, OTHOCAIIUXCA K (bHSH‘leCKI/IM SIBJICHUSM,

¢ BbBIABJEATH IMPUYUHHO--CJICACTBCHHBIC CBsA3U IIPpHU HU3YYCHHUU (1)I/I3I/I‘IGCKI/IX SIBJICHUH M
IponeccoB, ACJIaTb BBIBOAbI C HCIIOJIB30BAHUEM HNOCAYKTUBHBIX W HWHAYKTHBHBIX
YMOSaKJIIOquHﬁ, BBIABHUI'aTh THIIOTC3bI O B3aMMOCBA3AX (1)I/ISI/I‘IGCKI/IX BCIINYUH,

® CaMOCTOATENIbHO BBIOMpAaTh CHOcoO pemieHus y4eOHOW (u3MYecKol  3amayuu
(cpaBHEHHE HECKOIBKMX BapUAHTOB pEUICHHS, BbIOOpP Hambosee MOIXOMASIIErO C
Y4E€TOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBrble ncciiegoBaTejLCKHE JeliCTBUA.
® JCIIOJIb30BATh BOIPOCHI KAK UCCIEN0BATEIbCKAN HHCTPYMEHT MIO3HAHUS;

¢ [POBOAUTL TI0O CaMOCTOATCIBHO COCTABJICHHOMY IIJIaHY  OIIBIT, HECJIOKHBIN
(1)H3HHCCKHﬁ OKCIICPUMCHT, HeOOJIbIIIOE HUCCICI0OBAaHUC (I)I/ISI/I‘{CCKOFO SIBJICHUS
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OILICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIMIO, MOJIYUYCHHYIO B XOJ€
HCCIIEA0BAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIBHO ~ (OPMYIHPOBaTH O0OOIIEHUST ¥  BBIBOABI IO  pe3ylibTaTaM
MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICTOBAHNS,

MIPOTHO3UPOBATh BO3MOXKHOE JabHEHIIee pa3BUTHE (HU3NIECKUX MPOLIECCOB, a TAKXKE
BBIJIBUTaTh IPEIIOJO0KEHNS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MPUMEHTh Pa3JIMYHbIE METOJbl, MHCTPYMEHTHl M 3allpoChl NpU IMOUCKE U OTOOpE
nH(pOpPMaLUY WIH JaHHBIX ¢ YYETOM MpPeIOKEHHOW yueOHO! (r3nueckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO PA3IUYHBIX
BUJIOB U (QOPM NPECTABICHUS;

CaMOCTOSITEJIBHO BBIOMPATh ONTUMalIbHYIO (OpPMY MpeAcTaBlIeHUS HHPOpMaLUU U
WUTIOCTPUPOBATh pellaeMble 3aJa4dl HECIOXKHBIMU CXEeMaMH, JuarpamMmmamMi, HHOMU
rpaduKoi U UX KOMOMHAITUSMHU.

KoMMyHHKaTHUBHBIC YHUBEpPCaJIbHbIEC YUeOHbIE 1eCTBUS:

B XxoAe OOCykIeHus ydyeOHOTO Marepuaja, pe3yJbTaTOB JIA0OpaTOPHBIX padOT u
MPOEKTOB 3a[aBaTh BOIIPOCHI TI0 CYIIECTBY OOCY)KJaeMOM TEMbl M BBICKA3bIBATh HJICH,
HaIleJICHHbBIE Ha PEIICHHUE 3a/1a4 U MOIIepKaHne 01aroKenaTebHOCTH OOIEHS,

COMOCTABJATh CBOU CYXKICHHS C CYXACHUAMH JIPYrMX YYaCTHHUKOB JHUAaJiora,
oOHapyXHBaTh pa3inyle U CXOJCTBO MO3UIUII;

BbIpaXXaTb CBOIO TOUYKY 3pCHHUA B YCTHBIX U ITIMCbMCHHBIX TCKCTAX,

NyOJIMYHO  TPEACTaBIATh  PE3yJAbTaThl  BBIMNOJHEHHOTO  (DU3MYECKOTO  OMbITa
(’KCcriepuMeHTa, uccieI0BaHus, POeKTa);

MMOHUMATh M HMCHOJb30BaTh MPEUMYILECTBA KOMAHIHON M HMHIUBUIYAIbHONW pabOTHI
MIPH PELICHUH KOHKPETHON (hHU3UUYECKOIl MPOOIEMBIL;

MPUHUMATh IICJId COBMECTHOM JESITEIbHOCTH, OpPraHHM30BBIBATh JEHUCTBUA IO €&
JOCTIDKEHHUIO: PACIPEeIIATh POJIH, 00CYXKIaTh MPOIECCH U PE3YJbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

BBIIIOJIHATE CBOIO 4acCThb pa6OTLI, AO0CTUTrasA KAYCCTBCHHOT'O pPE3yJjibTaTa IIO0O CBOEMY
HaIIpaBJICHUIO U KOOPAUHHUPYS CBOU JIEHCTBHUS C APYruMu 4JICHAMH KOMAHBbI;

OIICHMUBATb KAa4€CTBO CBOCTO BKJIaga B O6H_II/II71 MNPpOAYKT 11O KPpUTCPUIM,
CaMOCTOATCIBHO C(l)OpMYJ'II/IpOBaHHLIM Y49aCTHUKaMU B3aHMOJICHCTBUSI.

PeryasitTuBHbIe YHMBepcaJbHbIe Y4eOHbIe el CTBUS
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CaMOOPFaHI/I3aHHﬂ:

®  BBIABIIATH MPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIHX, TPEOYIOMINX IS PEIICHHS
(bU3NYeCKUX 3HAHUM;

® OpHEHTHUPOBATHCS B PA3JIMYHBIX MOAXO0JAX NPUHATHUS pelIeHUN (MHAUBUAYAIBHOE,
MPUHATHE PEIIECHUS B TPYIIE, IPUHATHE PELLIEHUH IPyNIoi);

® CaMOCTOSITEIIbHO COCTaBJISTh AJITOPUTM pEIICHHUS (PU3MUECKOM 3a7aud WM IUJI1aHa
HCCIEAOBaHUsI C YYETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOMXKHOCTEH,
apryMEHTUPOBATH MpeJlaracéMble BAPUAHTHI PELICHUN;

e JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CﬁMOKOHTpO.ﬂb, 3MOII]/IOHaJ'IbeII71 HHTCJIJICKT:
® JaBaTb aJICKBATHYIO OLICHKY CUTYAallMU U NPCjiarath IjiaH eé U3MCHCHHA,

® OOBSCHATH MPUUUHBI JIOCTHXKEHHUS (HEAOCTH)KEHMS) pe3yIbTaTOB JESITeNbHOCTH,
JlaBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY;

® BHOCHUTH KOPPEKTHBHI B JIEATEILHOCTh (B TOM YHCIIE€ B XOJ BHITIOJHEHUS (DU3UIECKOTO
WCCTEOBAaHUSI WM TIPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBIIUXCS
CUTYaIii, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEN;

® OICHHMBATb COOTBETCTBUC PE3YylibTaTa LUCJIN U YCIIOBHUAM,

e cTaBUTh ceOs HA MECTO JIPYroro 4ejoBeKa B XOJI€ CIOpa WM JUCKYCCUU Ha HAy4YHYIO
TEeMy, MIOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JIpyroro;

e [pU3HaBaTb CBOE IMPaBO HA OMIMOKY MNpH pelleHud (U3MYecCKUX 3a7ad WiIH B
YTBEPXJACHUAX Ha HAYYHbIE TEMbI M TaKOE K€ IIPaBO APYroro.

INPEIMETHBIE PE3YJIbTATDBI

K koHiy oOy4enust B 7 Kjacce MpeAMETHbIC Pe3ybTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMHUPOBAHHOCTD Y OOYUYAIOLIUXCS YMCHUIL:

® WCMOJIB30BaTh MHOHATHS: (U3MYECKHE U XUMHYCCKUE SIBJICHHS, HAOIIOJCHHE,
AKCIIEPHUMEHT, MOJIeIb, TUIIOTE3a, CANHUIBI (PU3UUCCKUX BEIUYUH, aTOM, MOJICKYJA,
arperaTHbIe COCTOsIHHS BelecTBa (TBEpIOE, XKUAKOE, ra3000pa3HOE), MEXaHUYECKOEe
IBWKEHWE  (paBHOMEpPHOE, HEpaBHOMEPHOE, NPSAMOJHMHEIHOE),  TpaeKTOpHs,
paBHOJEHCTBYIOIIAss cuia, aedopmanus (ympyras, IUIaCTHYECKas), HEBECOMOCTb,
COOOLIAIONIUECS COCY/IBI;

e paznuuath sBieHus (auddysus, TemnoBoe ABMKEHNE YacTUIl BEIIeCTBA, PABHOMEPHOE
JBUKEHHUE, HEPAaBHOMEPHOE JBWKEHUE, MHEPLHUs, B3aUMOJICHCTBHUE TEll, pABHOBECHE
TBEPJBIX TEJl C 3aKPEeIUIEHHOW OChIO0 BpAIllEHUs, Nepenaya JaBJIC€HUS TBEPABIMU
TeJTaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHoe aBieHHe, IIaBaHUE Tell, TPEeBPAIICHUS

MEXaHHUYeCKOM 3HCpFI/II/I) IO OMMMCAHUIO UX XaPAKTCPHBIX CBOMCTB 1 Ha OCHOBE OIIBITOB,
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JEMOHCTPUPYIOLINX JaHHOE (PU3UUECKOE SBJICHNUE;

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3MUYECKUX SBICHUH B OKPY)KAIOLIEM MUPE, B
TOM 4YHCle (U3MYECKUE SIBICHHUS B NPHUPOJE: NPUMEPHI JBWKECHUS C Pa3THIYHBIMU
CKOpPOCTSIMU B KMBOM M HEKHUBOW IPUPOJE, ACHUCTBUE CWIbI TPEHHUsS B INPUPOJE U
TEXHUKE, BJIMSHUE aTMOC(PEPHOTrO IaBIICHHUS HA XUBOW OpPraHW3M, IUIaBaHHE pPHIO,
pBlUaru B TeJie YEeJIOBEKA, IPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3a/auy B Y4eOHYIO,
BBIJICIISAT CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU) PU3NYECKUX SBJICHUM;

OTIMCBHIBATH M3YYEHHBIC CBOMCTBA TEN U (PU3MUECKHUE SBJICHUS, UCTIOB3Ys (PU3HUECKHE
BEJIMYMHBI (Macca, 00BbEM, IUIOTHOCTh BEIIECTBA, BpeMs, IyTh, CKOPOCTb, CPEIHSI
CKOPOCTb, CHMJIa YNOPYTOCTH, CHJIa TSDKECTH, BeC Tejla, CHUjla TpPEHUs, JaBJeHUE
(TBEpIOoro Tena, JKUAKOCTH, Ta3a), BHITAJIKHMBAIOIIAs CHUJIa, MEXaHWYeckas padora,
MOIIIHOCTh, IUJIEYO CHJIBI, MOMEHT CHJIbI, KO3()(ULHEHT IO0JIE3HOTO JeHCTBUS
MEXaHHU3MOB, KUHETHYECKas U MOTEHLMAJIbHAs AHEPIHsi), MPH OMUCAHUM MPABUIILHO
TPAaKTOBAaTh PU3NYECKUI CMBICI UCTOIb3yEMbIX BEIMYMH, X 0003HAYEHUSI U €TUMHULIBI
(u3NYeCKUX BEIWYUH, HAXOAUTHh (OPMYJbI, CBS3bIBAIOLINE JAHHYIO (DHU3HUECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMHU, CTPOUTH IpadUKH H3Yy4YEHHBIX 3aBUCHMOCTEH
(bMBUYECKUX BEIMYNH;

XapaKTepUu30BaThb CBOMCTBaA TECII, (1)I/ISI/I‘-I€CKI/IG ABJICHUA W MPOLECCHI, HCIOJb3Ys
MpaBUJIa CJIOKEHUsS CHJI (BIIOJIb OJHOW mpsMoii), 3akoH ['yka, 3akon [lackans, 3akoH
Apxumena, TpaBUIO paBHOBECHs pbldara (OJI0Ka), «30JI0TOE TPABUIIO» MEXaHUKH,
3aKOH COXpPaHEHMs] MEXAaHMYECKOWl HSHepruu, Mpuh HSTOM JIaBaTh CJIOBECHYIO
(hopMyIHUPOBKY 3aKOHA U 3alIMCHIBATh €M0 MaTEMaTHUECKOE BBIPAKEHUE;

OOBACHATh (hU3UUYECKUE SIBJICHHS, TMPOILIECCHl U CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYallil IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO-
-CIICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX 1I1aroB ¢ ornopoi Ha 1—
2 U3y4YCHHBIX CBOWCTBA (PU3MYECKHX SBICHHUHM, (PUIUUYECKHX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemath pacy€THble 3amaud B 1-2 JeicTBHs, HCMIOJB3yd 3aKOHBI U (POPMYIIHI,
CBS3BIBAIOIIME (PU3MYECKHE BEJIMYMHBI: HA OCHOBE aHaiM3a YCJIOBHS 3agadd
3aMMChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3UYECKHE BEITUYHMHBI B (DOPMYIBI H
MPOBOJUTH Pacy€Thl, HAXOJUTh CIPABOYHBIC IAHHBIC, HEOOXOIUMBIE NJISI PELICHHS
3a/1a4, OI[CHUBATh PEATUCTUYHOCT NOTYyYEeHHOM (PU3HUECKON BEIMUMHBI,

pacrio3HaBaTb HpPOOJEMbI, KOTOPbIE MOXKHO PpEIIUTh MNPU MOMOLIM (PU3NYECKUX
METOJIOB, B ONMCAaHUU MCCIENOBaHMUS BbBIACIATH IMPOBEPSAEMOE MPENOI0KEHUE
(runore3y), pa3nuyaTe W HMHTEPHPETUPOBATH IOJTYYEHHBIH pe3ylbTaT, HaXOJIUTh
OLIMOKHU B XOJI€ OIBITA, JIeNaTh BBIBOJBI 10 €TI0 PE3yJIbTaTaM;

MIpOBOAUTH OIIBITHI 11O Ha6J'II-OI[eHI/II-O q)HSH‘IeCKI/IX SIBJICHUN WU (I)I/I3I/I‘ICCKI/IX CBOICTB
TCI: (I)OpMy.]'II/IpOBaTI) IMPOBCPACMBIC TIPCATIOJIOKCHUS, C06I/IpaTB YCTAaHOBKY U3
NPpEATTOKECHHOTO O60py&OBaHI/IH, 3allMChIBATh X0/ OIIbITa U q)OpMy.TII/IpOBaTB BBIBOJbI,

BBIIIOJIHATE MPAMBIC U3MEPCHUA PACCTOSAHUA, BpEMCHHU, MACChI TCJIA, 06’béMa, CHUJIBI U
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TEMIIEpaTyphl C KUCIOJB30BAaHHEM AHAJOTOBBIX M IU(POBBIX MPHOOPOB, 3aNUCHIBATH
MOKa3aHus MPUOOPOB € YIETOM 3aJJaHHOH a0COIIOTHOM MOTPEITHOCTA U3MEPEHHI;

MIPOBOJIUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOHM (DPM3NYECKON BETUYMHBI OT JAPYTOH ¢
HCII0JIb30BAHNUEM MPAMBIX U3MEPEHUN (3aBUCUMOCTHU IIYTH PAaBHOMEPHO ABMIKYILETOCS
TeJga OT BPEMEHU JBMKECHUS TEJa, CUJIbl TPEHUS CKOJIBKEHHUs OT Beca Tela, KauecTBa
00pabOTKM TOBEPXHOCTEH TEI W HE3aBUCHUMOCTH CHIJBI TPEHUS OT IUIOIIAIU
COIIPUKOCHOBEHUS TEJI, CUJIBI YIIPYTOCTU OT YAJIHMHEHMS NPYKHUHBI, BBITAIKUBAIOLICH
CHIBl OT 00bEéMa NOTrpYyXKEHHOW 4YaCTH Tela M OT IUIOTHOCTH JKHUJIKOCTH, €€
HE3aBUCHUMOCTU OT IUIOTHOCTU T€ja, OT IJIyOWHBI, Ha KOTOPYIO IOTIPYKEHO TeJo,
yCIOBUM IJIaBaHUSl Te€Jl, YCJIOBUN paBHOBECHsl pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOTO UCCIIEJOBaHMs, cOOMpaThb YCTAHOBKY U  BBINOJHATh
U3MEpEeHUs, Cleqysl MpeIIoKEHHOMY IUIaHy, (UKCHUPOBATH PE3ybTaThl MOJy4YEHHOU
3aBUCHUMOCTH (U3WYECKUX BEIMYMH B BHJIE MNPEAJIOKEHHBIX TaOnHI U TpaduKoB,
JIeJIaTh BBIBOJIBI IO PE3YJIbTATAM MCCIIEIOBAHMS;

MIPOBOJUTH KOCBEHHBIE HU3MEpEeHMsI (U3MUECKHUX BEIMYMH (IJIOTHOCTH BEILIECTBA
KUAKOCTU U TBEPIOrOo Teja, CHUJla TPEHUS CKOJIbKEHHs, JaBJeHHE BO3/yXa,
BBITAJIKMBAIOIIAsl CHJa, JEHCTBYIOLIAs Ha TMOTPYKEHHOE B JKUIKOCTh TeIO,
KO3(h(UIIMEHT TMOJIE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB), CJeaysl MpeIIoKEeHHOM
WHCTPYKLUU: TPU BHIOJHEHUH U3MEPEHHUM cOOMpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIUUCISATH 3HAU€HNUE UCKOMOMW BEIHUNHBI,

coOmoaTh TpaBWiIa TEXHUKHM O€30MacCHOCTH TMpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHHUEM;

yKa3blBaTh MPUHIUMbBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIONINECS COCYbl, OapOMETp, phlyuar, MOABMKHBIN U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TI0CKOCTh;

XapaKTepU30BaTh MPHUHLMUIBI JEHCTBUA HW3YYCHHBIX MPUOOPOB M TEXHHUUECKUX
YCTPOMCTB € OMOpOl Ha MX omucaHus (B TOM 4YHUCIE: MOAUIMITHUKH, YCTPOWCTBO
BOJIONIPOBOJIA, THUJPABIMYECKUIN Ipecc, MaHOMETP, BBICOTOMEp, MOPILIHEBOW Hacoc,
apeoMeTp), MCIOJIb3YySl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUM M HEO0OXOIUMbIE
(u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh TpUMEphl (HAXOAWTH HHGOPMALIMIO O TMpUMEpax) MPAKTHUYECKOTO
WCIOJIb30BaHUs (PU3MYECKUX 3HAHWW B TMOBCEIHEBHON JXKHU3HHM HJs oOecreueHus
0€30MacHOCTH TpH OOpalleHud ¢ MpudopaMu U TEXHUYECKUMHU YCTPOICTBaMH,
COXpaHEHHUs 370pOBbSI W COOJIOACHHS HOPM SKOJOTMUYECKOTO TMOBEACHUS B
OKpYKarollen cpere;

OCYIICCTBJIATDH OT60p HNCTOYHHUKOB I/IHq)OpMaI_II/II/I B I/IHTepHCTe B COOTBCTCTBUU C
3aIaHHBbIM IMOUCKOBBIM 3aIIpOCOM, Ha OCHOBC MMCHOIIIUXCA 3HaHUHN U HYTCM CpaBHCHH
Pa3JIMIHBIX UCTOYHUKOB BBIICIATDH I/IHq)OpMaI_II/IIO, KOTOpAas ABJISACTCA HpOTHBOpC‘IHBOﬁ
WIIA MOXKET OBITh HeI[OCTOBepHOﬁ;

MCIOJIb30BATh MPH BBHINIOJHEHUN YUEOHBIX 3aJJaHMi HaydHO--TIONMYJISIPHYIO JIUTEPATypy
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(U3NYECKOTO COJEp)KaHUs, CIPABOYHBIE MaTepHalibl, pecypchl ceth VIHTepHer,
BJIQJIeTh NPUEMAMU KOHCIIEKTUPOBAHHs TEKCTa, IMpeoOpa3oBaHus WHPOpPMALUU U3
OJIHO} 3HAKOBOW CHUCTEMBI B JPYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MHCbMEHHBIC U YCTHBIE COOOLICHUS HAa OCHOBE 2—3
MCTOYHUKOB MH(POPMALUU (PU3HUECKOTO COJCPKAHUSA, B TOM YHCIE MyOIMYHO AeaTh
KpaTKue COOOIICHUS O pe3yNbTaTaxX MPOEKTOB WK YI€OHBIX HCCICIOBAHUMN, IIPH 3TOM
IpaMOTHO HWCHOJB30BAaTh W3YyYCHHBI TMOHATHHHBIA ammapar Kypca (HU3UKH,
COTIPOBOKJATh BBICTYIIJICHUE TIPE3CHTAIHEH;

IIPY BBINOJIHEHUU YYEOHBIX IPOEKTOB M MCCIIECJOBAHUN pacHpelesiTh 00s13aHHOCTH B
IpyInIe B COOTBETCTBUM C MOCTABJIICHHBIMH 3a/1a4aMH, CIEIUTh 33 BBIIIOJIHEHUEM IUIaHa
NENCTBUM, aJeKBAaTHO OLEHUWBATh COOCTBEHHBIM BKJIAJ B JIEATENbHOCTH TIPYIIIHI,
BBICTPaNBATh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPY/KAFOIIMX.

K koHIy oOyueHuss B 8 kjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh y OOyHAIOUINXCS YMEHUI:

HCMOJI30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JABMKEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHS BEIECTBA, KPHUCTAIMYECKHE W aMOpQHBIC Tena,
HACBHIIICHHBIN 1 HEHACHIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEPATYpa, BHYTPEHHSS
SHEPrus, TEIIOBOW JABUTATENb, SJIEMEHTAPHBIN JJIEKTPUUECKUUN 3apsiil, SJIEKTPUYECKOE
MoJie, MPOBOJHUKUA M JUAIEKTPUKH, MOCTOSIHHBIM AJIEKTPUYECKUNA TOK, MarHUTHOE
oJIe;

pasznuyath SBJIEHHS (TEIUIOBOE pacIIMpEeHHe M CKaThe, Telvlonepeaaya, TerjIoBoe
paBHOBeCHE, CMayMBaHWE, KaNWULSIPHbIE SBJIEHUS, HCIAapeHHe, KOHICHCAIIUs,
IJIaBJICHUE, KpUCTAJTU3aUs (oTBepaeBaHue), KUIIEHUE, Tervionepenaya
(TermonpoBOIHOCTh, KOHBEKLHUS, H3Iy4€HUE), SJIeKTpu3alus Tej, B3auMOJeHCTBHE
3apsAI0B, JEHCTBHUS 3JEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuToOB, JEHCTBHE MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsS
WHIYKIHS) 10 ONUCAaHMI0 MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIIEHUE U3YUYCHHBIX (U3NYECKUX SBICHUI B OKPY)KaIOLEeM MHpPE, B
TOM uucie (QU3MYEecKHe SBJICHHS B MPHUPOJAE: IOBEPXHOCTHOE HATSDKEHUE U
KalMWUISIpHBIE SIBIICHUS B TPUPOJIE, KPUCTAUIBI B mpupone, uznyueHue ComHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE pPOCHI, TyMaHa, WHEs, CHera,
JNIEKTpUYECKHe SBJICHHS B aTMocdepe, DSIEKTPUUECTBO JKUBBIX  OPraHU3MOB,
MarHuTHOE Toje 3eMiH, apeld MoJtocoB, POoidb MAarHUTHOTO MOJIA JUIS KU3HU Ha
3emiie, MOJIAPHOE CHUSIHHME, MPU STOM MEPEBOAUTH IMPAKTHUECKYIO 3a/laduy B Y4eOHYIO,
BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKHU) (PU3NYECKUX SBICHUM;

ONHCBIBATH NU3YYCHHBIC CBOICTBA T€II U (I)I/ISI/ILIGCKI/IG SIBJICHUSA, UCIIOJIb3YH (1)1/131/1116010/16
BCIIMYHHBI (TeMnepaTypa, BHYTPCHHSAA OSHCPIrUs, KOJHNYCCTBO TCIUIOTHI, YACJIbHAsA
TEINIOEMKOCTh BCIICCTBA, YACJIbHAd TCIUIOTA IUIABJICHUA, YACJIbHAA TCIJIOTA
napoo6pa30BaH1/Iﬂ, YACIbHAA TCEIJIOTAa CTOpaHUA TOINIMBA, KOS(b(pI/II_II/ICHT IOJIC3HOI'O
JIENCTBUS TEIIOBOM MallrHbl, OTHOCUTCJIbHAA BJIA)KHOCTH BO31YyXa, BHeKTpI/I‘{eCKI/Iﬁ
3apsad, CHJIa TOKa, JJCKTPHUYCCKOC HAIPKCHUC, COIMPOTHUBJICHUC IIPOBOAHHKA,
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yIEIbHOE COMPOTHBIICHHE BEIECTBA, pad0Ta M MOIIHOCTD 3JEKTPUUYECKOTO TOKa), MU
ONMCAaHUM TPABHJIBHO TPAKTOBATh (PU3MUYECKHH CMBICI HCIOJIb3YeMbIX BEIHYUH,
0003HauCHHS M €UHULBI (PU3HUECKUX BEIMYUH, HAXOAUTh (POPMYIIBI, CBABIBAIOIINE
JAHHYIO (U3NYECKyI0 BEITHUUHY c JpYrumMu BEJIMYUHAMH, CTPOUTH
rpaduKi H3y4eHHBIX 3aBUCHMOCTEH (PU3NYECKUX BEIHYNH;

® XapaKTepu30BaTh CBOWCTBAa TeJ, (U3UYECKUE SABJIEHUS M IPOILECCHI, HCIOJIB3YS
OCHOBHBIE€ IIOJIOXKEHUS MOJIEKYJSIPHO--KMHETUYECKOM TEOPUHM CTPOEHHs BEIIECTBA,
NPUHIMI CYNEPIO3UIMK ToJieH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs
3apsja, 3akoH Oma Juid ydacTka nenu, 3akoH Jlkoyns—JIeHma, 3akoH coxpaHeHMs
SHEpPruM, NMpU ITOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3alMCHIBATh €ro
MAaTEeMaTH4ECKOE BBIPAKEHUE;

® OO0BSCHATH (U3NYECKUE IMPOLIECChl M CBOICTBA TeJl, B TOM YHCIE M B KOHTEKCTE
CUTYyalHi IIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISIT
MIPUYHMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOTMUECKHX ILaroB C
onopoit Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3UUECKUX SIBICHUH, (PU3UUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

e pemarbh pacu€THBIE 3adadl B 2-3 JEHCTBHSA, HWCIOJB3ys 3aKOHBI W (OPMYIIEI,
CBS3BIBAIOIIME (PU3UYECKHE BEIMYMHBI: HAa OCHOBE aHajaW3a YCIOBHUS 3aJa4yu
3aMMChIBaTh KPATKOE YCJIOBHE, BBISABIIATH HEJIOCTATOK JAHHBIX JJIS pEUICHUs 3a/1auH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE [Tl €€ peLIeHHs], TPOBOIUTh PaCUEThl U
CpaBHMBATh MOJIYyYEHHOE 3HAUeHHE (PU3UUECKOM BETUUMHBI C U3BECTHBIMU JTaHHBIMU;

e pacrno3HaBaThb MPOOJEMbI, KOTOPbIE MOKHO pEIIUTh MpU TOMOIIH (U3HUECKUX
METO/IOB,  HUCHOJb3ysl  ONHCAaHWE  HCCIENOBAHMS,  BBIACIATH  MPOBEPSEMOE
MPENIOoNIoKEeHUE, OIEHUBATh MPABUIBHOCTh MOPSAIKAa IPOBEIEHUS HCCIIeI0BaHUS,
JieNIaTh BBIBO/IBL,

® [IPOBOJUTH OMBITHI 10 HAOMIOJACHUIO (PU3MUYECKUX SBICHUM WM (PU3MUECKUX CBOICTB
Ten (KamwulsipHbIEe SIBJICHUSA, 3aBUCUMOCTb JaBIIEHUS BO3AyXa OT ero o00béMa,
TEMIIEPATYpPhl, CKOPOCTH MPOIlecca OCThIBAHUS M HATPEBAHUS MPU U3JIy4YEHUU OT I[BETa
u3nyyarouieil  (morjomiaromiel) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOJBI  OT
TEMIEPATypbl JKUAKOCTH U IUIOMIaAM €€ TOBEPXHOCTH, OJJIEKTpU3alus Tel U
B3aUMO/ICHCTBUE AJNEKTPUUYECKUX 3apsiiOB, B3aUMOJIECHCTBUE TMOCTOSHHBIX MarHUTOB,
BHU3yalIM3alisi MArHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB, NEHCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJAHMK C TOKOM, CBOMCTBAa 3JEKTPOMArHuWTa, CBOMCTBA SJIEKTPOABUTATENS
MOCTOSIHHOTO TOKa): (OpMYIHpPOBaTh TMpOBEpsieMble MPEANOJIOKEHUs, CcOOHpaTh
YCTAaHOBKY M3 TPEUIOKEHHOTO OOOpyIOBaHUS, OMUCBIBATH XOJ OMNBITa U
(hopMynupoBaTh BHIBOIBL;

® BBINOJIHATH NPSAMbBIE U3MEPEHUS TEMIEPATYPhl, OTHOCUTEIBHON BJIAXXHOCTU BO3/yXa,
CHJIBI TOKa, HANpsDKEHUs C HCHOJIb30BAHHMEM AaHAJIOTOBBIX NPHOOPOB U JATUMKOB
(¢u3nYeCcKUX BEIMYUH, CPABHMBATH pE3YJAbTaTbl HM3MEpPEHMH C Y4&TOM 3aJaHHOM
abCOJIIOTHON MOTPEIIHOCTH;

¢ [MPOBOAUTH UCCIICAOBAHUC 3aBUCHUMOCTU OJIHOH (I)I/IBI/I‘-IGCKOI‘/JI BCIIMYHHBI OT I[pyl"Oﬁ C
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HCIIOJIb30BAHHUECM IIPAMBIX I/ISMepeHI/Iﬁ (SaBI/ICI/IMOCTb COIMPOTHUBJICHUA IMPOBOJHHUKA OT
CTo JIMHBI, IJIOMAaAu MONCpPCUYHOIO CCUCHUA U YACIBHOI'O COIMPOTHUBJICHUS BCUICCTBA
IMPOBOAHHKA, CUJIBI TOKA, UAYIICTO YCPE3 MPOBOJHUK, OT HAIIPSIKCHHUA HA ITPOBOJHUKCE,
HCCICAOBAHUC IMMOCICIOBATCIILHOIO U MapaljICJIbHOTO COGIII/IHGHI/If/'I HpOBOI[HI/IKOB)I

IUIAaHUPOBATh MCCIIEZJOBaHUE, COOUpATh YCTAHOBKY M BBIIOJHATH U3MEPEHUS, CIEnys
MPEI0OKEHHOMY IUIaHy, (PUKCUPOBATh PE3YyIbTAThl NOJYYEHHONW 3aBUCUMOCTH B BUJE
TabauI 1 rpaduKoB, AeNaTh BBIBOAKI IO PE3yIbTaTaM HCCIICIOBAHNUS;

IIPOBOJUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIUYUH (yAEIbHAs TEIIOEMKOCTb
BELIECTBA, COIIPOTHUBIICHHE IIPOBOJHUKA, pad0Ta U MOLIHOCTh JIEKTPUYECKOIO TOKA):
IUIAaHUPOBaTh M3MEpPEHHUs, COOMpaTh SKCIEPUMEHTAIBbHYIO YCTaHOBKY, CIlEays
MPEI0KEHHOW NHCTPYKIUH, U BBIYUCIISATh 3HAUEHUE BEJINYMHBI,

coOnroAaTh TMpaBuja TEXHUKHM O€30IacHOCTM Hpu  padbore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTCepUu30BaTb IMMPUHIUIIBL JIefICTBI/ISI HN3YYCHHBIX HpI/I60pOB U TEXHUYCCKUX
YCTPOWCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCJE: CHUCTEMa OTOIUICHUS JOMOB,
TUTPOMETP, TapoBas TypOMHA, amIepMeTp, BOJBTMETP, CUYETUMK DIEKTPUUECKOMN
SHEpPrUH, JJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeiIbHbIE AJIEKTPONPHOOPHI
(mpuMepsl), AJIEKTPUYECKHE MPEIOXPAHUTENIN, JJIEKTPOMArHuT, 3JIEKTPOABUTATEIh
MOCTOSTHHOTO TOKA), WCIOJb3ysd 3HAaHWUA O CBOWCTBAX (DM3WUYECKUX SBICHUU U
HE0O0X0ouMBbIe PU3NUECKHUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOWCTBA M HM3MEpPUTEIbHbIE MPUOOPHI MO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETpP, TEPMOC, TICUXPOMETD,
TUTPOMETp, JBUTATENb BHYTPEHHErO CropaHus, 3JIEKTPOCKOIL, PEOCTaT), COCTaBJIAThH
CXEMbI 3JIEKTPUUYECKUX LIeTel ¢ MOCIEA0BATEIbHBIM U MAPAIIEIbHBIM COEIUHEHUEM
3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS SJIEMEHTOB AIIEKTPUUECKHX LICTICH;

MPUBOJUTh TpUMEphl (HaXoAWTh HHMOPMALMIO O MpUMepax) MNPaKTUYECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHUI B TOBCEIHEBHOM >KU3HU i1 00OecredeHUs
0€30MacHOCTH TpH OOpallleHUHd C MpudopaMH U TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHHUS 3I0pPOBbsi U COONIOACHHS HOPM DKOJIOTMYECKOTO TOBEIEHUS B
OKpY’Karolle cpene;

OCYILIECTBIIATh MOMCK WHGpoOpManuu Qusndeckoro coiepxkanus B WHTepHere, Ha
OCHOBE HMEIOIIMXCA 3HAHUM M MNYTEM CpPaBHEHHS JIONOJIHUTEIbHBIX HCTOYHHKOB
BBIJICNIATh WH(OPMAIIMIO, KOTOpas SBISETCS NPOTHUBOPEUMBOW WM MOXKET OBITh
HEJI0CTOBEPHO;

MCIOJb30BATh MPH BBHINIOJHEHUN YUEOHBIX 3aJJaHMi HaydHO--TIOMYJISPHYIO JUTEPaTypy
(U3NYECKOTO COJAEp)KaHUs, CIpPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHer,
BIaJIeTh NpUEMAMU KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HHGPOpPMALUU U3
OJIHOM 3HAKOBOW CHUCTEMBI B JPYI'YIO;

CO31aBaThb COOCTBEHHBIC MHUCHMCHHEIE U KpaTKHUC YCTHBIC COO6IJ_ICHI/IH, 060611_[3.}1
I/IH(bOpMaL[I/IIO N3 HECKOJIBKUX HMCTOYHHKOB (1)1/131/1‘-16CK01“O COACPIKAHUA, B TOM YUCIIC
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NyOJIMYHO  TPEJCTABIATH  PE3YNbTaThl  MPOSKTHOW WM  HCCIIEAOBATEIBCKOM
NEATEIbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BATh M3YYCHHBIM NMOHATUHHBIN arapar
Kypca (HU3UKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIUCH;

NpU BBHIMOJHEHUH Y4YeOHBIX TPOEKTOB M HCCIEAOBAaHUHN (PU3MYECKHX MPOLIECCOB
pacrpenenats 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABIICHHBIMH 33JadyaMH,
CIIEIUTh 3a BBIIOJHEHHEM IUIaHA JAEUCTBUH W KOPPEKTHPOBATH €ro, aJeKBaTHO
OLICHMBAaThb  COOCTBEHHbI BKJIaJ B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aUMO/JICHCTBUE, IPOSBIISAL TOTOBHOCTh pa3peniaTh KOH(IUKTHI.

K xonmy oOyuenust B 9 KJjacce mpeiMeTHBIE pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh y OOyHAIOUINXCS YMEHUI:

HCIIOJb30BATh IOHATHA: CHCTEMa OTCYETa, MaTepualbHas TO4YKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHUUYECKOT0 IBMXKEHUs, nedopManus (ynpyras, miacTH4ecKas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEPETpy3KH, LIEHTP
TSKECTH, aOCOJIIOTHO TBEPJOE TENO, LEHTP THKECTH TBEPAOTO Tea, PaBHOBECHE,
MEXaHWYeCKue KoyiebaHWsi U  BOJHBI, 3BYK, MHQpPa3ByK U  YJIbTPa3BYK,
AIIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JaIbHO30PKOCTh, CIEKTPhl MCIYCKaHHWS W TMOTJIOLIEHUs, anbda-, OeTa- U ramMma-
W3JIy4E€HUS, U30TOMBI, SIEPHAS YJHEPTeTHKA;

paznuuaTh SBJIICHUsS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJUHEHHOE IBWKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBM)KCHUE, CBOOOJHOE TIaJICHUE TeJl, pPABHOMEPHOE
IBIDKEHUE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TEJ, PEAaKTUBHOE JBIDKCHHE,
KoJieOaTeIbHOE JIBIDKCHHME (3aTyxarolue W BBIHYKJICHHBIE KoJieOaHUs), PE30HAHC,
BOJIHOBOE [JBW)KCHHE, OTPAXCHHE 3BYyKa, MPSIMOJMHEHHOE paclpoCTpaHCHHE,
OTpaKEHHE M MPEJOMJICHHE CBETA, TIOJTHOE BHYTPEHHEE OTPaKCHUE CBETA, PA3JI0KCHUE
0eroro cBera B CHEKTP M CIIOKEHUE CHEKTPAIbHBIX IIBETOB, IHCIIEPCUS CBETa,
€CTeCTBEHHAs PaJUOaKTUBHOCTh, BOSHUKHOBCHHE JIMHEHYATOTO CIIEKTPa M3JTy4CHHS)
M0 OIHUCAHUIO UX XapaKTEPHBIX CBOWMCTB W HAa OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIUX
naHHOE (pu3HUEecKoe SIBJICHUE;

pacrio3HaBaTh IPOSIBIIEHUE U3YyYEHHBIX (PU3NYECKUX SBJICHUN B OKpYXaroleM Mupe (B
TOM 4uclie (U3NYECKUE SABICHUS B MPUPOJE: NMPUIMBBI U OTIMUBBI, ABUKEHHUE IJIAHET
CoJIHEe4HOM CUCTEMBI, PEAKTUBHOE JIBUKEHUE )KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHHE, CEHCMHUYECKUE BOJIHBI, I[yHAMH, 3XO, IBeTa TeJ,
ONTMYECKUE  SBJICHUA B  Ipupoae, OuoJIoTMYecKoe  JIeHicTBME  BUAMMOTO,
yIbTPaHOJIETOBOTO M PEHTICHOBCKOIO HW3IyY€HHUI, €CTeCTBEHHBIN paJMOaKTUBHBIN
(GoH, KOCMHYECKHE Jy4M, paJAUOAKTHUBHOE H3Iy4€HHUE MPUPOJHBIX MHUHEPAJIOB,
JEVCTBUE PaMOAaKTUBHBIX U3IYYEHUH HA OPraHU3M 4YeJIOBEKA), IPH ATOM IEPEBOJUTH
MIPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBIIENATH CYLIECTBEHHbIE CBOMCTBa (TIPU3HAKH)
(bu3nYeCKUX SIBICHUIA;

ONHCBIBATH NU3YYCHHBIC CBOICTBA T€II U (I)I/ISI/ILIGCKI/IG SIBJICHUSA, UCIIOJIb3YH (1)I/I3I/I‘IeCKI/IC
BCIIMYHHBI (CpC,[[HfISI U MIHOBCHHAss CKOPOCTb TCJia IMPU HCPABHOMEPHOM ABUXKXCHHH,
YCKOPCHUC, NCPEMCUICHUC, MMYThb, YIJIOBad CKOPOCTb, CHJIa TPCHUS, CHJIa YIIPYIr'OCTH,
CHJIa TAKCCTHU, YCKOPCHUC CB06OIIH01"0 naacHus, BEC TCjia, UMITYJILC TECJia, UMIIYJIbBC

CHUJIbI, MCXaHNYCCKas pa60Ta U MOIIHOCTBH, NOTCHIHAJIbHAA 3HECPrud TCJia, IMOAHATOTO
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HaJl IOBEPXHOCTBIO 3€MJIY, IOTEHIMAIbHAS JHEPIUs CKATOU MPYKUHBI, KHHETUYECKAs
SHEprus, MNOJHAs MEXaHWYecKas SHEprus, MepHoJ W YacToTa KojeOaHWii, UIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTENb MPEIOMIICHUS
Cpeabl), IpH ONKMCAHUU TPABUIBHO TPAKTOBATH (PU3MUYECKHI CMBICI HCHIOIB3YEMBIX

BEIMYUH, OOO3HAYCHHWS W CIAMHUIBI (U3UYECKUX BEIUYMH, HAXOAWUTH (OPMYIIBI,
CBSI3BIBAIOININE JAHHYIO (HM3MUYECKYI0 BEIMYHMHY C JIPYIMMHU BEIWYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITHYNH;

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUYECKHUE SIBJICHUS U MPOLIECCHI, UCIOJIb3YS 3aKOH
COXpPAHEHUsl DHEPIHUH, 3aKOH BCEMUPHOTO TATOTCHUS, IPUHLHUII CYNEPHO3HLIMHU CHUI,
IIPUHLIUAII OTHOCUTENIBHOCTH [ anuies, 3akoHsl HbIOTOHA, 3aKOH COXpaHEHUsT UMITYJIbCA,
3aKOHBI OTPAaXEHUs M NPEIOMIICHUS CBETAa, 3aKOHBl COXpPAHEHHUs 3apsA0BOTO H
MAacCOBOI'O 4YHMCEJ IpPH SJEPHBIX pEaKIusAX, IpU OSTOM J1aBaTb CIOBECHYIO
(hopMyIHMPOBKY 3aKOHA U 3allUChIBATh €M0 MaTEMaTHUECKOE BBIPAKEHUE;

OOBSICHATH (PU3MUECKHE TPOLECCHl W CBOMCTBA TEJN, B TOM YHCIE M B KOHTEKCTE
CHUTyalld ~ TPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBISABIATh  IPUYUHHO--
CIICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHUYECKHX IIarOB C OTIOPOi Ha 2—
3 W3yYeHHBIX CBOWCTBa (M3HYECKHX SIBICHUH, (QHU3MYECKHX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

pemath pacué€THbIe 3a/1a4M (OIMUPAIOLIUECS HAa CUCTEMY U3 2—3 ypaBHEHHUN ), UCTIOIb3Ys
3aKOHBI U (GOpMYJbl, CBA3bIBAIOIIME (PU3MUYECKHWE BEIMYMHBI: Ha OCHOBE aHajM3a
yCIIOBUSL 33/aydl 3allChiBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTAIOLIUE WU
M30BITOYHBIC JAaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI, HEOOXOAMUMBIC JJIsi PEIICHUS,
MPOBOJUTH pacuy€Thl M OLEHMBATh PEAIUCTUYHOCTH TOJYYEHHOTO 3HAYCHHS
(hbU3UYECKON BETUYMHBI,

paciio3HaBaTb HpO6J’IeMH, KOTOPBIE MOKHO pE€HIMTh IIPH IIOMOIIU (l)I/ISI/I‘ICCKI/IX
METOAOB, HCIIOJIb3YA OIIMCAaHUEC HCClICa0BaHusd, BBIACIIATH IIPOBEPAEMOC
IIPCAIIOJIOXKCHUEC, OLCHHUBATH IIPABUIBHOCTH IIOpsAAKa IHIPOBEACHHSA HMCCIICIOBAHUA,
ACJIaTh BbIBOABI, MHTCPIIPETUPOBATE PE3YIIbTAaThL Ha6J'IIO,Z[eHI/II71 " OIIBITOB;,

IpOBOAUTH OIIBITHI 11O Ha6J'II-O,I[eHI/II-O Q)HSH‘IGCKI/IX SIBJICHUIN WIIN (1)I/I3I/I‘ICCKI/IX CBOWCTB
TCII (HSy‘IeHI/IC BTOpPOI'0 3aKOHa HBIOTOHa, 3aKOHa COXpPAaHCHHA SHEPIUH, 3aBUCUMOCTD
nepuoaa KoJIeOaHHI MNPY’)KUHHOTI'O MassTHUKA OT MACChI I'py3a U JKECTKOCTHU MPYKHUHBI 1
HE3aBUCHUMOCTB OT aMINJIMTYAbl MaJIbIX KOJ'IC6aHI/II7I, HpHMOHHHeﬁHOC pacpoCTpaHCHUC
CBCTA, Pa3JI0KCHUC 0eI0r0 CBETa B CIICKTP, HU3YUCHUC CBOMWCTB I/I306pa)KeHI/I$I B
INIOCKOM 3CpKaJIC H CBOMCTB I/I306pa)KeHI/I${ npeaMera B CO6Hp8.IOIlI€ﬁ JIMH3C,
Ha6J'IIOILeHI/Ie CIUIOIIHBIX M JIMHEHYaThIX CIICKTPOB I/I3J'Iy‘-IeHI/I}I)I CaMOCTOATCIBbHO
CO6I/IpaTL YCTaHOBKY U3 M30BITOYHOTO Ha6opa O60py,[[OBaHI/I$I, OIIKMChIBATH XO OIIbITA U
€T0 pC3yJIbTAaTHhI, (I)OpMyJ'II/IpOBaTB BBIBOJbI,

MIPOBOJIUTH NMPHU HEOOXOJUMOCTH CEpHUI0 MPSMBIX HM3MEpPEHHH, Omperesss cpelrHee
3HaYeHHE u3MepseMOol BelMMYMHbI ((POKYCHOE pacCTOsHUE coOMparomeil JUH3bI),
000CHOBBIBaTh BHIOOD crioc00a U3MepeHHs (M3MEPUTENHHOTO IPUdopa);
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MPOBOJIUTH MCCIIEJOBAHUE 3aBUCHMOCTEH (M3WYECKUX BEIMYMH C HCIHOJIH30BAHUEM
NpSMBIX H3MEpPEHUHl (3aBUCHMOCTb IIyTM OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBIDKEHUM 03 HavdadbHOW CKOPOCTH, Nepuoja KOJIEOAHWH  MaTeMaTH4eCKOTO
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJla OTPAKEHUS CBETA OT yIya MaJeHus U

yria OpejoMJIEHUs OT yIJla MaJieHus1): IJIAaHUPOBaTh UCCIEIOBAHUE, CAMOCTOSITEILHO
coOMpaTh yCTaHOBKY, (PHKCHpPOBATh pE3ylIbTaThl  IOJYYEHHOW 3aBHCHMOCTH
(GU3NYECKUX BEIWYMH B BUJAE TAOIUI U rpaduKoB, NENaTh BBIBOJBI 10 Pe3yIbTaTaM
HCCIIEN0BaHUS;

MIPOBOJUTh KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEJIWYUH (CpedHsisi CKOPOCTb U
YCKOpEHHUE Tella IPU PaBHOYCKOPEHHOM JIBKEHUH, YCKOpEHHE CBOOOJHOIO Ma/ieHus,
KECTKOCTh NPYKUHBI, KOAP(OUIUEHT TPEHUs CKOJIbKEHUS, MEXaHHW4yeckas pabora u
MOIIIHOCTh, YacTOTa M MEepHoJ] KoyeOaHUI MaTeMaTH4ecKkoro | MPYKUHHOTO
MasTHUKOB, ONTHYECKass Cuia coOuparolmell JHMH3bL, paJuOaKTUBHBIN  (OH):
IUIAaHUPOBATh M3MEPEHMs], cOOMpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY W BBINOJIHATH
U3MepeHus, cleAysl MPeUIoKEHHOW MHCTPYKIMH, BBIYUCIATH 3HAYEHHE BEJIUYHHBI U
aHAJIM3UPOBATh IMOJIyYEHHBIE pE3yNbTaThl € Y4ETOM 3aJaHHOW TMOTrPEUIHOCTH
U3MEPEHUN;

coOnroAaTh TMpaBuja TEXHUKHM O€30IacHOCTH mpu padbore ¢ 1abOopaTOPHBIM
000pyI0BaHHEM;

pa3nuyaTh OCHOBHBIE NMpPHU3HAKM HM3YyYEHHBIX (DU3MYECKHX MOJeneil: MarephaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOYEUHBIN MCTOYHUK CBETa, JIyd, TOHKas JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO SIpa;

XapaKTepU30BaTh MPHUHLMUIBI JEUCTBUA M3YYCHHBIX TMPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM HAa UX ONHUCAHUS (B TOM YUCIE: CIUAOMETP, JaTUUKU MOJI0KECHHUS,
pacCcTOSHUA U YCKOPEHUS, paKeTa, 3X0JIOT, OUKH, IEPUCKOTI, (hoToanmapar, ONTHYECKIe
CBETOBO/JIbI, CIEKTPOCKON, IO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaxX (PM3MUYECKUX SABJIICHUN U HEOOXOAUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbl U CXEMAaTHYHBbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMUECKUX IMPOLIECCOB MPH pPELICHUH y4eOHO--
MPAKTUYECKHUX 3a/1ay, ONTHYECKHUE CXEMbl JJISl MOCTPOEHUSI M300paKEHUI B MIIOCKOM
3epKajie ¥ coouparomiei TmH3e;

MPUBOJUTh TpUMEpPhl (HAXOAWTH HWH(OPMALMIO O TpUMEpax) MPAKTHUYECKOTO
WCIO0JIb30BaHUs (PU3MYECKUX 3HAHUN B TOBCEIHEBHOHN JKMU3HHM [UIsl OOecreueHUus
0e30MacHOCTH TpH OOpalleHud ¢ NpudopaMH U TEXHHUUYECKUMHU YCTPONCTBaMH,
COXpaHEHHUs 3J0pPOBbS U COOJIOACHHUS HOPM DKOJIOTHUECKOTO TMOBEACHUS B
OKpYKarollen cpene;

OCYIICCTBJIATL IIOUCK I/IH(l)OpMaI_II/II/I (1)I/I3I/IIICCK01"O COJACpIKaHUA B I/IHTepHeTe,
CaMOCTOATCIBHO Q)OpMYJ'II/Ip}ISI MMOMCKOBBIM 3arpocC, HaAXOAWUTb IIYTH OIPCACICHUS
AOCTOBCPHOCTU HOHy‘-IGHHOﬁ I/IH(I)OpMaI_II/II/I Ha OCHOBE HMEIOIIMXCI 3HAHUM U
JOIIOJIHHUTCIIBHBIX HCTOYHUKOB,
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HCII0JIb30BATh IPU BBIIIOJIHEHUH YUEOHBIX 3aJJaHUIl Hay4yHO--TIIONYJISIPHYIO JINTEPATYPY
(U3NYECKOTO COJEp)KaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHer,
BJIQJIETh NPUEMAMU KOHCIIEKTUPOBAHHs TEKCTa, MpeoOpa3oBaHus WHPOpPMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M YCTHBIE COOOIICHHUS HA OCHOBE MH(pOpPMAIUU
U3 HECKOJIbKMX HCTOYHUKOB (U3NYECKOTO COJEpKaHUs, MyOIMYHO IMpPEACTaBIATh
pe3ynbTaThl IPOCKTHOW MIIM HCCIENOBATEIIBCKON JEATENBHOCTH, IIPU 3TOM I'PAMOTHO
WCIOJb30BaTh W3YYCHHBIN TOHATHHHBIA ammapaT HW3y4aeMoro pasaena (U3UKd Hu
COIIPOBOKJATh BBICTYIUIEHUE IPE3EHTAlMed C Y4ETOM OCOOEHHOCTEH ayJuTOpHUU
CBEpPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (ungpossbie)
Kontpoasn IIpakTHYeck
TEeMIIPOTrPaMMBblI Bcero o0pa3oBaTejibH
plepadoThI uepadoThI
n blepecypchbl
/
n
Paszjnen 1. ®u3uka u eé poJib B IO3HAHUHU OKPY-KAIOIIEro Mupa
bu6mmoreka [IOK
1.1 D - 2 0 0
13Hia - Hayka o npHpoae https://m.edsoo.ru/7f41619
4
bu6mmoreka [IOK
1.2 dusznueckne BEINIHHBI 2 0 1 https://m.edsoo.ru/7f41619
4
. bu6mmoreka [IOK
1.3 EcrecTBeHHOHAay4HBIN METO/1 TO3HAHMS 2 0 1 https:/m.eds0o.ru/7§41619
4
Hroro mo pazueny 6
Pasjnen 2. [lepBonavaibHbIe CBeJeHHUsI 0 CTPOEHUH BellecTBa
bubmuoreka [JOK
2.1 Crpoenue semectsa 1 0 0 https://m.edsoo0.ru/7f41619
4
29 JIBU>KEeHME U B3aUMO/ICHICTBUE 5 0 1 bubnuoreka [JOK
' YaCTHUIBEILECTBA https://m.edso0.ru/7f41619
4
2.3 ArperatHble COCTOSIHUSI BEILIECTBA 2 0 0 bubmotexa [IOK

https://m.edsoo.ru/7f41619
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

IS

Hroro no pazueny B
Paznen 3. /IBu:keHne U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [{OK
3.1 M 3
CXATITICCKOT ABIDICHHC https://m.edsoo0.ru/7f41619
4
bubmmoreka [{OK
3.2 HHepuus, Macca, MI0THOCTS 4 https://m.edso0.ru/7f41619
4
bu6mmoreka [IOK
3.3 Cuna. Buypt e 14 https://m.edsoo0.ru/7f41619
4
Hroro mo pazmeny 21
Pa3nen 4. laBiieHne TBEPABIX TeJl, ;KMAKOCTEl U ra3on
41 Hasnenue. [lepenaua naBnenus 3 bu6mmoreka [JOK
' TBEPABIMUTEIAMH, KUAKOCTAMH U https://m.edsoo.ru/7f41619
rasamMu 4
bu6mmoreka [JOK
4.2 5
flaprertite KAKOCTH https://m.edsoo0.ru/7f41619
4
bubmuoreka [JOK
4.3 ATmoceproe nasnerme 6 https://m.edsoo0.ru/7f41619
4
44 JleicTBUE )KUAKOCTH U ra3a Ha 7 bubnuoreka [JOK

MOTPYKEHHOEB HUX TEJIO

https://m.edsoo.ru/7f41619
4
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https://m.edsoo.ru/7f416194
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Hroro no pazgeny

21

Pa3nes 5. PaGoTa u MOIIHOCTD. JHEprus

bu6mmoreka [{OK
>1 PaGora n mommocTs 3 1 https://m.edsoo.ru/7f41619
4
bubmmoreka [{OK
52 Hpocrsre MexanH3MEI ° 1 https://m.edsoo.ru/7f41619
4
bu6moreka [IOK
5.3 M 4 1
SHARHHECRIT SHEpI https://m.edsoo.ru/7f41619
4
Hroro mo pazmeny 12
PezepBHoOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB T10 68 12

I[TPOTPAMME
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8 KIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iaeioB u (undposbie)
Ne KonTpoubH IIpakTHYeck
/i TEeMIPOTrpPaMMbI Bcero LIeDABOTLL HenaBoTLL o0pa3oBaTejibH
P P blepecypchl
Pasnen 1. TennioBble siBJIeHUS
bubmmoreka [{OK
1.1 7 7
CrpoeHne 1 CBOWCTBA BEIIECTBA 0 0 https://m.edso0.ru/7f4181
ce
bu6moreka [IOK
1.2 T 21 1
SILTOBHE HPONSCehl > https://m.edso0o.ru/7f4181
ce
Hroro mo pazmeny 28
Pa3nen 2. DjaekTpruyecKue 1 MArHUTHbIE SIBJIEHUSI
21 DIIEKTPUYECKHE 3aps/ibl. 3apsyKEeHHBIE 7 0 1 bubnmuoreka [JOK
' TEJIau X B3aUMOICICTBUE https://m.edsoo.ru/7f4181
ce
. . bu6mmoreka [JOK
2.2 [TocTosSTHHBIHM TEKTPUICCKUN TOK 20 1 7 https://m.eds0o.ru/7f4181
ce
bubmuoreka [JOK
2.3 M 6 1 1.
ATHITTHBIC ABTIC 5 https://m.edsoo.ru/7f4181
ce
bub OK
2.4 DNEeKTpOMarHuTHask UHAYKIIHS 4 0 0 nomorexa L

https://m.edsoo.ru/7f4181
ce
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https://m.edsoo.ru/7f4181ce
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Hroro no pazgeny

37

PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB T10 68 14
[TPOT'PAMME 5
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9 KUIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iaeioB u (undgpossbie)
Ne Kontpoasn IIpakTHYeck
/ TEeMIPOTrpPaMMbI Bcero odpa3oBaTejbH
n/n bIePadoOTHI nepadoTh
blepecypchl
Pazgea 1. Mexannueckue siBJIeHUSA
11 MexaHn4ecKoe IBHKEHHE U CITOCOOBI 10 0 1 bubmmoreka [{OK
' €rOOINUCaHMS https://m.edsoo.ru/7f41a4
a6
bu6moreka [IOK
1.2 B i 2 1
SaMOoAeHCTBIE Tel 0 3 https://m.edsoo.ru/7f41a4
a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHCHUS 10 0 3 https://m.edsoo.ru/7f41a4
a6
Hroro mo pazmeny 40
Pasznen 2. Mexannueckune Ko1e0aHUA U BOJHBI
bu6mmoreka [JOK
2.1 MexaHuveckue KojaeOaHus 7 0 3 https://m.edsoo.ru/7f41a4
a6
bubmuoreka [JOK
2.2 MexaHnuueckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4
a6
Hroro no pazneny 15

Pasznen 3. 3.]'IeKTp0Mal"HI/ITH06 MOJI€ U JIEKTPOMATHUTHBIC BOJTHbI
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31 DNEeKTPOMarHuTHOE 6 bubnmoreka [JOK
' oJic u https://m.edsoo.ru/7f41a4
3IEKTPOMAarHUTHbIE a6
BOJIHBI
Wtoro mo pazneny 6
Paznen 4. CBeToBbBIE ABJIEHUS
41 3 6 bubmmoreka [IOK
. AKOHBI PACIPOCTPAHEHHSI CBETA https://m.edsoo.ru/7f41ad
a6
bu6moreka [IOK
4.2 JIMH3BI ¥ OITHYECKHE TIPUOOPHI 6 https://m.edsoo.ru/7f41a4
a6
bu6mmoreka [IOK
4.3 P 0 3
a3No)keHue 0eIoro CBeTa B CIEKTP https://m.edsoo.ru/7f41a4
a6
Hroro o pazueny 15
Pasznen 5. KBanToBble ABJICHUA
bu6mmoreka [JOK
5.1 14 4
CIyCKaHHUE U TIOTJIOIICHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4
a6
5.9 C 6 bubmuoreka [JOK
' TPOCHIE TOMHOTO #iipa https://m.edsoo.ru/7f41a4
a6
53 q 7 bubmuoreka [JOK
. J€PHBIC PEAKIINU https://m.edsoo.ru/7f41a4
a6
Hroro no pazneny 17
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Pazgen 6. lloBTOpUTEIbHO-0000IAI0IIMIE MOTYJIb

6.1 [ToBTOpeHue u 06001IeHNE 9 ’ bubnmoreka [JOK
' coJiepKaHusIKypca pU3uKH 3a 7-9 https://m.edsoo.ru/7f41a4
KJ1acc a6
Wroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 27

[TPOTPAMME
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