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l. COJIEPKXAHME YYUEBHOI'O TIPEJIMETA «®U3UKA»
7 KJ1acce

Pa3zgen 1.

®@u3uKa u eé poJib B MO3HAHUHU OKPY:Kamolero Mmupa ®u3znka — Hayka o pupoe.

Asnenus npupoasl (MC1). dusnueckure sSBICHNA: MEXaHUYECKHE, TEIJIOBBIE,
3JIEKTPUYECKUE, MAarHUTHBIE, CBETOBbIE, 3BYKOBbIE. Pu3nueckre BenuuuHbl. 3mepenue
¢uznueckux BenuuuH. Pusnyeckue npudopsl. [lorpemHocts n3mMepenuil. MexayHapoaHast
cuctema equnull. Kak ¢pusnka u Apyrue eCTeCTBEHHbIE HAYKH U3YYalOT IPUPOAY.
EctecTBeHHO-HAY4YHBIN METOJ] IO3HAHUSA: HA0II0/IEHUE, IOCTAHOBKA HAYYHOI'O BOMpOCa,
BBI/IBJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 IPOBEPKE TUIOTE3, 00BICHEHNE HAOII0JaeMOT0
apiieHus. Onucanne GU3NUeCKUX SIBJICHUN ¢ TTOMOIIBIO MOJIEIIEH.

JleMoHCTpaunu

1.MexaHu4eckue, TeIIOBbIE, JIEKTPUUECKHUE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.
2. ®usnveckue TprudOpsI U MPoLieIypa MPSMbIX U3MEPEHUIN aHAJIOTOBBIM U ITU(DPOBBIM
pudopom

JlaGopatopHbie pabOThI M OIBITHI
1. Onpenenenue 1EHbI IEICHUS MIKaJIbl U3MEPUTEIBLHOTO MpUdopa.
2. I3mepenne paccTOSHUM.
3. Usmepenne o0bEMa JKUIKOCTU U TBEPAOTO TeNa.

4. OnpeneneHue pasMepoB MajbIX TEl.

5. M3mepenne TeMnepaTypsl IpU MOMOIIY XKUJIKOCTHOIO TEPMOMETpPA U JaTYMKA
TEMIIEpaTyphl.

6. [IpoBenenue ucciaea0BaHus 1O MIPOBEPKE TMITOTE3BL: TATIBHOCTD MOJIETA IAPUKA,
MYIIEHHOTO0 TOPU30HTAJIBLHO, TEM 00JIbllIE, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3znen 2. IlepBoHayajibHbIe CBeJ€HUA 0 CTPOEHUH BellleCTBA.

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbL, UX pa3Mepbl. OMbIThI, TOKA3bIBAIOIINE
JTUCKpETHOE cTpoeHue BemiecTBa. | MC — aieMeHThI coAep kaHusl, BKITIOYAIOIINE
MEXITPEIMETHBIC CBSI3U, KOTOPBIEC MOAPOOHEE PACKPHITHI B TEMATUYECKOM TUIAHUPOBAHUMU.
JIBr>keHue yacTul] BemecTBa. CBs3b CKOPOCTH IBUKEHHUS YACTUILL C TEMIIEPATYPOH.
bpoynoBckoe nBmxkenne, mudysus. BzanmonelicTBie 4acTuIl BEMIECTBA: MPUTHKEHNE U
OTTaJIKUBaHUE. ATperaTHble COCTOSIHUS BEUIECTBA: CTPOCHUE T'a30B, KUIKOCTEH U TBEPABIX
(KpucTammuyeckux) Teia. B3auMocBs3b MEX1y CBOMCTBaMH BEUIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTpoeHreM. OCOOEHHOCTH arperaTHhIX
COCTOSIHUU BOJIBI.

JleMoHCTpauuu

1. Habmronenue 6pOyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddyszun.

3. Ha6JIIOI[€HI/I€ HBJI€HI/II>’I, 06’I)SICH5HOH.II/IXC}I MNPUTSKCHUEM WJIIW OTTAJIKMBAHHUEM YaCTHUIL
BCIICCTBA.

JlaGopatopHbie pabOTHI U OTBITHI
1. Ouenka qramMeTpa aToMa METOJIOM PsIIOB (C UCTIONb30BaHUEM (GoTorpaduii).
2. OnbITHI O HAOIIOACHUIO TEIJIOBOIO PACIIMPEHHUSI Ta30B.
3. OmbITHI 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO TTPUTSKEHUS.
Pa3nen 3. /IBU:KeHHe U B3aUMOAEHCTBHE TeJl.

Mexanuueckoe nBrxeHne. PaBHOMEpHOE U HEpaBHOMEpPHOE ABUKeHUE. CKOPOCTb.
Cpennssi CKOpOCTh NP HEPABHOMEPHOM JBMKEHUU. PacyéT myTH U BpEMEHU ABUKCHUS.
SIBnenue uHepuuy. 3aKOH UHEPLMU. B3anMoaeincTere Ten Kak NpuIruHa U3MEHEHHUS
CKOPOCTH JBHXKeHUs Tel. Macca kak Mepa uHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €quHUIE 00bEMa BelecTBa. Cuiia Kak
XapaKTEpHUCTHKA B3aumoaercTus Teil. Cuita ynpyroctu u 3akoH ['yka. i3mMepenune cuisl ¢
IIOMOIIBIO TMHAMOMETpA. SIBJICHHE TATOTEHMS U cHila TskecTu. Cuia TSHKECTH Ha IPYruX
mwianerax (MC). Bec tena. HeBecomocTs. CrioskeHHE CuIl, HAlIPaBJIEHHBIX MO OJIHOM
npsmon. PaBHoaencTeyromas cui. Cuia TpeHus. TpeHrue CKOJIbKEHUS U TPEHUE TTOKOS.
Tpenue B npupoje u Texuuke (MC).

JleMoHCcTpanuu
1. HabmroneHne MexaHM4eCKOTO JBUKECHHUS Tea.
2. I3mMepenne CKOpOCTH MPSIMOTMHENHOTO JIBHKEHUS.
3. HaGnroneHue siBIEHUSI MHEPLIUH.
4. HabGmroieHne n3MeHeHUs! CKOPOCTH TIPH B3aUMOJICHCTBUU TETI.
5. CpaBHEHHE MaccC MO B3aUMOJICUCTBUIO TEIL.
6. CloKeHHe CUJl, HAPABJIEHHBIX 110 OJHOW MPSIMOiA.
JlabopaTopHbie pabOTHI U OTIBITHI

1. Onpenenenne CKOPOCTH PABHOMEPHOTO JIBMXKCHHUS (IIapUKa B KUJIKOCTH, MOJICTTU
AIIEKTPUIECKOTO aBTOMOOUJIS | T. 11.).

2. Onpenenenne cpeaHeil CKOPOCTH CKOJIBKEHHUs OpyCcKa WM IIapyKa M0 HAKIIOHHOU
IIJIOCKOCTH.

3. Onpenenenue mI0THOCTH TBEPAOTO Teda.

4. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh PacTsKeHUs (iepopMaiiim) Opy>KUHbI OT
MPUJIOKECHHOUN CUJIBI.

5. ONBITHI, JEMOHCTPHPYIOIIHAE 3aBUCIMOCTD CHJIBI TPEHUS CKOJILKCHHS OT CHUTBI JIABJICHHSI
U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.



Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra3o0B.

Hasnenue. CriocoObl YMEHBILIEHUS M YBEIMUEHUS AaBieHus. J(aBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT o0bEma, TeMieparypsl. [lepenada naBieHus TBEPABIMU TEIaAMHU,
KUAKOCTAMU U razamu. 3akoH [lackans. [lneBMaTnueckue MalmHbl. 3aBUCUMOCTD
JaBJICHUS XKUAKOCTHU OT TiIyOuHbl. ['uapocratudeckuii mapagokc. CooOuiaronmecs coCcyasl.
['unpaBnuyeckue MexaHu3Mbl. ATMocdepa 3eMiu 1 atMocpepHoe AaBieHue. [[pruuuHel
CYLIECTBOBaHHMSI BO3ymIHOM ob6onouku 3emiu. OnbiT Toppudeninu. U3mepenue
aTMoc(epHOro JaBiaeHHs. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT BHICOTHI HAJl ypOBHEM
mops. [Tpubops! 11t u3mepenus atmochepHoro nasiaenus. JleiicTBre KUAKOCTH U Ta3a Ha
norpyk€HHOE B HUX Telo. BriTankuparomas (apxumenoBa) cuia. 3akoH ApxuMmena.
ImaBanme Ten. Bo3gyxoruiaBaHue.

JlemoHCTpanuu
1. 3aBUCUMOCTb JaBIICHHUS Ta3a OT TEMIIEPATYPBI.
2. Ilepenaua naBiaeHUs )KUIKOCTBIO U Ta30M.
3. CooOmmarommecs: COCy/Ibl.
4. I'mapaBinyecKui mmpecc.
5. [lposiBieHue neicTBUs aTMOCHEPHOTO JABICHUS.

6. 3aBUCUMOCTD BBITAIKUBAIOIIEH CUITBI OT 00BEMA NOTPYKEHHON YaCTH TeJa U TUIOTHOCTH
KHUJIKOCTHU. 7. PABEHCTBO BBHITAIKMBAIOIIEH CHIIBI BECY BBITCCHEHHOU JKUAKOCTH.

8. YcoBue miaBaHus T MaBaHUE WU IMOTPYKCHHUC TCJI B 3aBUCHUMOCTH OT COOTHOIICHUA
IUIOTHOCTEH Tea U KHNIKOCTH.

JlaGopatopHbie pabOTHI U OTIBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca TeJia B BOJIE OT 00BbEMa MOTPYKEHHON B KUIKOCTh
YacTH Tea.

2. OnpeneneHne BbITAIKABAIOLIEW CUIIBI, AEMCTBYIOIIEN HA TENO, MOTPYKEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CUJIbI, ACHCTBYIOIIEH HA TEJIO B )KUAKOCTH,
OT MaccChl Tea.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJTKUBAIOIIECH CUIIbI, IEUCTBYIOIIEH HA
TEJIO B KUIKOCTU, OT 00bEMa MOTPYKEHHOHN B KUJIKOCTh YACTH T€JIa U OT IJIOTHOCTH
KHUJIKOCTHU

5. KoHcTpyHnpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHKE JIOJAKU U ONPEIEICHUE €€
IPYy30II0ABEMHOCTH.

Pa3zngen 5. PaGora 1 MOIIHOCTD.

Oueprus Mexannueckas pabota. MomHocTh. [IpocThie MexaHU3MBI: pbryar, 0JIOK,
HAKJIOHHAs TJI0CKOCTh. [IpaBuio paBHoBecus peruara. [I[pumeHenune mpaBuia paBHOBECUS



pbyara k 6110ky. «3onotoe npaBuino» Mmexanuku. KI1JI mpocteix mexanusmos. [IpocTeie
MEXaHU3MBbI B OBITY U TeXHUKE. Mexanndeckas 3Heprus. Kunernueckas u noreHuuaibHas
sHeprus. [IpeBpanieHue 0JHOTO BUa MEXaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXPAaHEHUs
DHEPIUU B MEXAHHUKE.

JlemoHCTpanuu
[IpuMepbl TPOCTHIX MEXAHU3MOB.
JlabopatopHblie pabOTHI U OTBITHI

1. Onpenenenne pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JBMXKCHHUH TeJa IO
TOPU30HTAIIBHON IIOBEPXHOCTH.

2. UccnenoBaHne yCinoBUM PaBHOBECHUS pblUara.

3. U3mepenne KIIJI HakKIOHHOM MJIOCKOCTH.

4. N3ydyeHue 3aKOHA COXPAaHECHHSI MEXAHUYECKON YHEPTHUU.
8 kiace

Paznen 6. TemoBbie siBJIeHUS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH CTPOCHMS BenlecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPKAAIOIINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON Teopuu. Moenu TBEPIOTo, )KUIKOTO U ra3000pa3Horo
coctosHuii BemecTBa. Kpucramnuueckue n amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB,
AKUIKOCTEN U TBEPBIX TEJ HA OCHOBE MOJIOKEHUI MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.
CMaurBaHKe U KanWUISIpHBIE siBIeHUs. TermoBoe pacmupenue u cxxatue. Temneparypa.
CBs13b TEMIIEpaTyphl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHHSI YACTHLL.

Buayrpennss sneprus. CiocoObl M”3BMEHEHUS BHYTPEHHEH dHEPTHH: TEIIonepenada u
coBeplieHre padoThl. Buapl Teronepeaaun: TEIIOMPOBOIHOCTh, KOHBEKIIHS, U3TyICHHUE.
KomnuecTBo TennoThl. Y ienbHas TENI0EMKOCTE BellecTBa. TemiooOMeH U TeIIoBOe
paBHOBecHe. YpaBHEHHE TEIJIOBOTO OanaHca. [1naBneHue u oTBepieBaHue
KPUCTALTMYECKUX BEIIECTB. Y IeNbHAs TerloTa miasieHus. [lapooOpazoBanue u
konjieHcarus. Ucnapenne (MC). Kunenue. Y aenpHas Termiora napooOpa3oBaHus.
3aBUCUMOCTh TEMIIEPATyphl KUTICHUSI OT aTMOC(EpHOTro AaBieHus. BiaxxHOCTh BO3MyXa.
DHeprusi TorMBa. Y iejibHas Tersiota cropanus. [I[puHImmbel paboThl TETIOBBIX
nsuratenei. KITJ[ remoBoro npurartend. TennoBbie ABUTATENMN U 3aIIUTa OKPYKAOILIEH
cpenbl (MC). 3akoH coxpaHeHus U MIPEBPAIlCHHs SHEPTHH B TeTIOBbIX npoiieccax (MC)

JleMoHCTpauuu
1. Habmoienne OpoyHOBCKOTO IBUKEHUSI.
2. Ha6monenue nuddyszuu.
3. HabGmroneHue siBIICHUI CMauylBaHUS U KAaWJUISIPHBIX SBIICHUM.

4. HabmroieHHE TEMI0BOTO paCUIMPEHHs Tell.



5. I3MeHeHue 1aBieHus ra3a npyu M3MEHEHUH 00bEMa U HAarPEBAHUM WIIA OXJIAXKICHUH.
6. IIpaBuia u3MepeHus: TEMIEPATYPHI.

7. Buapl Terionepenavmu.

8. OxJtaXkAeHue Npyu COBEPILICHUH Pa0OTHI.

9. HarpeBanue npu coBepIIeHUH pabOThl BHEITHUMU CUJIAMHU.

10. CpaBHEHHE TEIIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaGmroneHre KuneHusI.

12. HaGnroieHue mocTosSTHCTBA TEMITEpaTyphl MPH TIJIaBJICHUU.

13. Moaenu TeniaoBbIX JBUTATEIICH.

JlaGopaTopHbie pabOTHI U OMBITHI

1. OnbITHI 110 OOHAPYKEHUIO AEHCTBUS CUII MOJICKYJISIPHOTO TPUTSIKEHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIIOB MIOBAPEHHOM COJIM WUJIU caxapa.

3. OnbIThI 110 HAOJIOJICHUIO TETNIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEll.
4. OnpeaeneHue AaBJeHUS BO3yXa B OAJJIOHE MIMpHUIIA.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJIICHUS BO3/lyXa OT €ro o0béMa 1
HarpeBaHus WIN OXJIAXKICHUS.

6. [IpoBepka runoTe3bl JMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA HKUJAKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPBHI.

7. Habntonenue n3aMeHeH!sl BHYTPEHHEW SHEPTUH Tejla B Pe3yJIbTaTe TeIIonepeauu 1
pabOThI BHEIITHUX CHIL.

8. NccnenoBanue siBIEHUS TEII000OMEHA MPU CMEIIMBAHUM XOJIOIHON U TOpsSiYei BOJIBI.

9. Onpenenenne KOJIMYECTBA TEIIOTHI, MOTYYEHHOTO BOJIOM MPU TEINIOOOMEHE C HarpEThIM
METaJUIMYECKUM LIWIHHIPOM.

10. Onpenenenne yenbHON TEINIOEMKOCTH BEILIECTBA.
11. UccnenoBanue npoliiecca UCIIApEHUs.

12. Onpenenenrie OTHOCUTENIBHOM BIAXKHOCTH BO3/TyXa.
13. Onpenenenne yaenbHOM TEMIIOTHI MJIABJICHHUS JIbJA.
Paznesn 7. JaekTpuyeckue ¥ MArHUTHbIE SIBJICHHS.

OnekTpuzanus Ten. JBa poaa anekTpuyeckux 3apsaaoB. BzauMoelicTBuE 3apssKeHHBIX TET.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX TEJT OT BETUYUHBI
3apsiIOB M PACCTOSIHUSL MEXK]Y TelaMu). DiekTpudeckoe nose. HanpskéHHOCTh
AeKTpruyYecKoro noiis. [[puHIMN cynepno3uiuy 3JIEKTPUUECKUX MOJIeH (Ha Ka4eCTBEHHOM
ypoBHe). HocuTenu 35eKTpuiecKux 3apsiioB. DJIE€MEHTAPHbBINA SJIEKTPUUECKUN 3apsijl.



Crpoenue aroMa. [IpoBOJHUKHN U AUANEKTPUKH. 3aKOH COXPAHEHUSI SJIEKTPUUECKOTO
3apsiaa. JJIEKTPUUECKUHN TOK. Y CIIOBUS CYLIECTBOBAHUS AJIEKTPUUECKOTO TOKA. ICTOUHHUKHN
MOCTOSIHHOTO TOKa. JIeMCTBUS AIEKTPUUECKOTO TOKA (TEIJI0OBOE, XUMUYECKOE, MATHUTHOE).
DIIEKTPUYECKHUM TOK B AKUIKOCTSIX U razax. JIeKkTpuyeckas uemnb. Cuna Toka.
DiekTpuueckoe HanpsbkeHue. ConmpoTUBIEHUE TPOBOAHUKA. Y IETbHOE COMTPOTUBIICHUE
BellecTBa. 3akoH OMa 1iis yuacTka nenu. [locienoBarenbHoe v mapayieIbHOE COEAUHEHNE
POBOJHUKOB. PaboTa 1 MOILITHOCTH 3JIEKTPUYECKOTO ToKa. 3akoH [xoyns— Jlenna.
DIEKTPUYECKHE LTI U TOTPEOUTENH JIEKTPUUYECKOM dHEPTrUn B ObITY. KopoTkoe
3ambikaHue. [locTossHHbIE MarHuThl. B3auMoelicTBrE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. MaruuTHoe noJjie 3eMJIM U €ro 3HaueHue JJ1s Ku3HU Ha 3emuie. OnbIT DpcTea.
MaruutHoe noJje MeKTPUYECKoro Toka. [I[puMeHeHune 3MeKTpOMarHuTOB B TEXHUKE.
JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTaTEIb MOCTOSHHOTO
TOKa. ICnoJIb30BaHKE 3JIEKTPOIBUTATENECH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

OmnbiTel @apanes. SBieHUE ANEKTpOMarHuTHON nHAyKunu. [Ipasumno Jlenna.
Dnekrporeneparop. CriocoObl MOIYYSHHS dJIEKTPUUECKON IHEPTUU. DIESKTPOCTAHIINH HA
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHUHU.

JleMoHCTpauuu
1. Onexrpusanus Tel.
2. JIBa poJia 3EKTPUUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.
3. YCTpOUCTBO U AEUCTBUE IICKTPOCKOMA.
4. DnekTpocTaTtudeckas MHAYKIIUS.
5. 3aKOH COXpaHEHUs JEKTPUUECKUX 3apsI0B.
6. IIpOBOTHUKYM M JUDJIEKTPUKH.
7. MoaenupoBaHUE CUIIOBBIX JIUHHUM JIEKTPUUECKOTO TTOJIS.
8. ICTOYHMKM TOCTOSIHHOTO TOKA.
9. JlelicTBUA 3NEKTPUUECKOTO TOKA.
10. DneKTpU4YeCKUi TOK B KUIKOCTH.
11. T'a30BbIH pa3ps.
12. 3MepeHune CUITbl TOKa aMIIEPMETPOM.
13. 3mMepeHne 2IeKTpUIECKOTO HANIPSKEHUS BOJIBTMETPOM.
14. Peoctat u Mara3uH CONPOTUBIICHUA.
15. B3anmopelicTBre MOCTOSSHHBIX MAarHUTOB.
16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeICHUS MOJIIOCOB MarHuTa.
17. MonenupoBaHu€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18. OnbIT Ipcrena.



19. MaruuTHoO€ noJie ToKa. DIEKTPOMarHur.

20. leiicTBME€ MarHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM.

21. DnexTpoaBUraTeab NOCTOSTHHOTO TOKA.

22. VccnenoBaHue SBJICHUS DIEKTPOMAarHUTHOM MHIYKIIHH.
23. OnbiTel Papajes.

24. 3aBUCUMOCTb HAINpPABJICHUSI UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHUSI.
25. DAEeKTpOreHepaTop MOCTOSTHHOTO TOKA.
JlaGopatopHbie pabOTHI U OIBITHI

1. OnBITHI 10 HAOFOICHUIO DJICKTPU3AIUHN TET HHIYKIIUEH U TIPU COPUKOCHOBEHUM.
2. UccnepoBaHue OeUCTBUS 3JIEKTPUUECKOTO TOJISI HA TPOBOJIHUKH U TUAJIEKTPUKHU.
3. COopka u mpoBepKa padOThI AJAESKTPUUECKOH 1IEMU MOCTOSTHHOTO TOKA.

4. I3mepeHue u peryampoBaHuEe CHIIbI TOKA.

5. I3MepeHue u peryIupoBaHUE HAIPSKECHHUS.

6. lccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UIIYIIETO YEPE3 PEUCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HANpPSKEHUs Ha PE3UCTOPE.

7. OHBITBI, ACMOHCTPUPYIOHNIHUEC 3aBUCUMOCTD 3JICKTPUICCKOT'O COITPOTUBJICHUSA
IIPOBOJHHKA OT CI'0 AJIMHBI, IINTOIMAAH IIOIICPCYHOIO CCUCHUSA U MaTCpHaJia

. 8. [IpoBepka mpaBuiia CIOKCHHSI HAIPSHKCHHIA TTPH ITOCIICIOBATEIILHOM COSTMHECHUH JBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuiia Jyisi CUJIbI TOKA IPU NapaJIeIbHOM COEUHEHUH PE3UCTOPOB.
10. Onpenenenue pabOThI AAESKTPUUECKOTO TOKA, UIYIIETO YEPE3 PE3UCTOP.
11. Onpenenenre MOLIHOCTH 3IEKTPUUECKOTO TOKA, BBIJIEISEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JaMIIOUYKY, OT HAIPSKEHUS Ha
HEW.

13. Onpenenenne KIIJI narpeBaresi.
14. UccnenoBanre MarHiTHOTO B3aUMOJICUCTBUS MIOCTOSSHHBIX MarHUTOB.

15. VI3ydeHue MarHuTHOTO ITOJISI TOCTOSIHHBIX MAarHUTOB TIPU UX OOBEIMHCHUH U
paszencHun.

16. MccnenoBanue NeHCTBHS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OHI)ITBI, ACMOHCTPUPYIOHINUEC 3aBUCUMOCTD CHUJIbI B3aHMOHeﬁCTBHH KaTyIlIKKu C TOKOM H
MarbduTa OT CHJIbl TOKa M HaIllPpaBJICHHA TOKA B KaTYHIKE.

18. N3yuenue AeiiCTBUSI MATHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.



19. KoHcTpynpoBaHue 1 u3ydeHue padoThl 3JEKTPOABUTATENS.
20. U3mepenne KII/I anekTpoaBUraTeibHOM yCTAaHOBKH.

21. OnpITHI TIO HCCICAOBAHUIO ABJIICHUA 3J'I€KTpOMEIl"HHTHOfI HHAYKIOWH: UCCIICAOBAHHUC
W3MEHECHUM 3HAYCHUS U HaIlpaBJICHUA MHAYKIIMOHHOI'O TOKaA.

9 kJjacc
Pa3znen 8. Mexannueckue siBJCHHUS.

MexaHu4deckoe JABHIKCHHC. MaTepI/IaJIBHaﬂ touka. Cucrema orcuéra. OTHOCUTEILHOCTh
MCXaHHYCCKOI'O ABMKCHMA. PaBHOMCpHOC HpHMOHHHCﬁHOG JABHIXKCHHUC. HepaBHOMepHOG
HpHMOHHHCﬁHOC JABHKCHHC. CpCI{HH}I N MI'HOBCHHAsA CKOPOCTH TCJIa IIPpU HCPABHOMCPHOM
JABHXKXCHHU.

VY ckopenne. PaBHOyCKOpeHHOE MpSMOJIMHEHOE BMxkeHrue. CBoOO1HOE najienne. OnbITh
["anunes. PaBHOMepHOE JBUKEHUE IO OKpY>KHOCTH. [lepnon n yactora oOpamnieHus.
JIunelinas u yrinoBas ckopocTu. LleHTpocTpemurenbHoe ycKopeHue. [1epBoiil 3aKk0H
Herorona. Bropoii 3akoH Hetorona. Tpetuit 3akod HeroroHa. [IpyHunn cynepno3uuuu Cul.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHla TPEHUS CKOJIBKECHUS, CHJIa TPEHUS
IIOKOS, Ipyrue BUIbI TpeHUsl. CHila TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE
cBoOoaHOrO najaenus. Jpmwkenue mwianer Bokpyr Connna (MC). IlepBast kocMuyeckas
ckopocThb. HeBecoMocTh u neperpy3ku. PaBHoBecrue MaTepruaibHON TOUKU. AOCOITIOTHO
TBEpAOE Teno. PaBHOBECHE TBEPAOIO TENA C 3aKPEIVIEHHON OCBIO BpalleHuss. MOMEHT CHIIBI.
enTp Tsoxectn. UMmynsce Tena. Mi3menenue ummyiibca. IMITysnbC CHIIbl. 3aKOH COXPaHEHHUS
uMmmnyibsca. PeaktuBnoe asmxkenue (MC). Mexanuyeckas pabota u MOIHOCTh. PaboTta cun
TSYKECTH, YIIPYTOCTH, TpeHUsl. CBA3b 3HEPTUU U padoThl. [loTeHIManbHas 3Heprus Tena,
NOJHSTOrO HaJl TOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHEPTUS CKATOM MPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETHUECKON YJHEPTUH. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTHUU.

JleMoHCcTpauuu
1. HabmroieHne MexaHn4ecKoro JBUKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHUE NTyTEN U TPAEKTOPUI JBUIKEHUS OJTHOTO M TOTO K€ TEJIa OTHOCUTEILHO
PAa3HBIX TEJ OTCUYETA.

3. 3mepeHne CKOpOCTH U YCKOPEHUS TIPSIMOJIMHEMHOTO JBHXKEHUS.
4. VccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOTO ABUXKCHUS.
5. Habmonenue ABMKEHHS Teja Mo OKPYKHOCTH.

6. HabnmrogeHne MeXaHMUeCKUX SIBJICHHUH, MPOUCXOAAIINX B cUCTeMe oTcuéra « Tenexkar
pu € paBHOMEPHOM M YCKOPEHHOM JIBIDKCHUH OTHOCHUTENIBHO KaOnHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHUSI T€JIa OT MACChI TeJia U ACUCTBYIOIIECH HA HETO CHUJIBI.
8. HaGromerrie paBeHCTBA CHII TIPU B3aMMOICHCTBUH TEII.

9. N3menenue Beca Tena npu yCKOPEHHOM JBUKEHUU.



10. Ilepenaya ummnyJibca Mpu B3aUMOJICHCTBUM TEJI.

11. IIpeoOpa3zoBaHus HEPTUU MIPHU B3aUMOJICHCTBUU TEIl.

12. CoxpaHeHue UMITyJibca MpU HEYIPYTOM B3aUMOJICHCTBUU.

13. CoxpaneHnue ummnyJlibca Ipu abCOJIFOTHO YIIPYTOM B3aUMOJICHCTBHH.

14. HabGmoieHre peakTUBHOTO JABUYKCHHUSI.

15. CoxpaneHne MEXaHMYECKOM SHEPTUU IIPU CBOOOTHOM MaJACHUU.

16. CoxpaHeHre MEXaHMUYECKOM HEPTUU NPU JBUKCHHUHU Tea MO/ JCHCTBHEM MPYKUHBIL.
JlaGopatopHbie pabOTHI U OMBITHI

1. KoHctpyupoBaHue TpakTa Jyisi pa3roHa M JajbHEUIIero paBHOMEPHOTO JIBUXKEHUS
IapuKa Uiy TEIEHKKH.

2. OnpeneneHue cpeqHerd CKOPOCTH CKOJIbKEHUSI OpyCKa WM ABUKEHUS IIapUKa T10
HAKJIOHHOU IIJIOCKOCTH.

3. OHpGIIeJIGHI/IG YCKOPCHHU:A TCJIA IIPU PAaBHOYCKOPCHHOM JABHJKCHHU I10 HAKJIOHHOM
IINTOCKOCTH.

4. VccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MIPU PaBHOYCKOPEHHOM JIBHXKEHHH 0€3
HA4aJIbHOW CKOPOCTH.

5. HpOBCpKa THUIIOTC3bI: CCJIM IIPHU PABHOYCKOPCHHOM JIBHKCHHUU 0e3 HavaJIbHOU CKOpPOCTH
IIYTHU OTHOCATCA KaK psa HEUYETHBIX YHUCCJI, TO COOTBCTCTBYIOMINC IIPOMCIKYTKH BPpCMCHHU
OAHNHAKOBBI.

6. MccnenoBanue 3aBUCHMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CUIIBI HOPMAJIBHOTO
JABJICHUS.

7. Onpenenenne KodhPuIMEHTa TPEHUS CKOTbXKEHUS.
8. OnpenenenHre KECTKOCTU MPYKUHBI.

9. Onpenenennie pabOTHI CHIIBI TPEHHS IPU PABHOMEPHOM JIBIXKEHUU TEJIa 10
TOPU30HTATLHON MTOBEPXHOCTH.

10. Onpenenenue pabOThl CUIIbI YIIPYTOCTH MPU MOIBEME IPy3a C UCTI0JIb30BAHUEM
HEMOJBMYXHOTO U MOABUKHOTO OJIOKOB.

11. N3yuenue 3aKkoHa COXpaHEHUS DHEPTHH.
Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHMI: eprUo, 4acToTa,
aMIuIMTyna. MaremaTuuecKuii U Ipy>KUHHBIM MasgsTHUKU. [IpeBpalieHue s3Hepruu npu
K0JIe0aTEIbHOM JIBI)KEHUU. 3aTyxarolue kojebanus. BeiHykaeHHbIe KoJleOaHMsL.
Pe3onanc. Mexanndeckue BoJiHbl. CBOMCTBA MEXaHUUYECKUX BOJIH. [IpooibHBIE 1
IIONIEPEYHBIE BOJIHBL. JIJIMHA BOJHBI U CKOPOCTH €€ pacpoCTpaHeHUs. MexaHndeckue



BOJIHBI B TBEPJIOM Tene, ceiicMuueckue BoaHbl (MC). 3Byk. [ pOMKOCTB 3ByKa U BhICOTA
ToHa. OTpaxkeHue 3Byka. MHPpa3ByK U yIbTpa3BYK.

JleMoHcTpanuu
1. HaGmronenue xosie6aHuii Te1 oA JeHCTBUEM CHUJIbI TSKECTH U CUJIbI YIIPYTOCTH.
2. HabGmroneHue konebaHuii rpy3a Ha HUTH U Ha MIPYKHUHE.
3. HabGmroieHue BbIHYKIEHHBIX KOJIEOaHUM U Pe30HaHCA.
4. PacnpocTpaHeHHe NPOAOIbHBIX U MONEPEYHBIX BOJIH (Ha MOAEIIH).
5. HabmroieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
6. AKyCTMYECKUI pE30HAHC.
JlaGopaTopHbie pabOTHI U OMBITHI
1. Onpenenenue 4acToThl U epruoia KoiueOaHU MaTeMAaTHYECKOTO MasiTHUKA.
2. Ompeenenyie 4acToThl M EpHo/ia KOJIeOaHU MPYKMHHOTO MasITHUKA.

3. MccnenoBanue 3aBUCUMOCTH MEPHOJIa KoJIeOaHUM MOJIBEIIICHHOTO K HUTH TPy3a OT
JUIAHBI HUTH.

4. UccnenoBanue 3aBUCUMOCTH TIEPHOIa KOJICOAHUIA TPYKMHHOTO MasTHUKA OT MaCChI
rpys3a.

5. I[IpoBepka HE3aBUCUMOCTH MEPHOJIa KoJieOaHU rpy3a, MOABEIICHHOTO K HUTH, OT MacChl
rpysa.

6. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD IIEpHO0/1a KOJIeOaHUM NPYKUHHOTO MasiTHUKA
OT MaccChl Tpy3a U )KECTKOCTHU NPYKUHBI.

7. U3MepeHne yCKOpeHHUs: CBOOOHOTO TIaJCHHUS.
Pazgen 10. DaekTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE MoJie. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BOJIH. [1IKkana 3J1eKTpOMarHuTHbIX BOJIH. MlcOJIb30BaHUE 3JIEKTPOMATHUTHBIX BOJIH AJIS
COTOBOM CBA3U. DJNEKTpOMAarHuTHas npupona ceeta. CkopocTs cBeTa. BonHOBBIE CBOMCTBA
CBeTa.

JleMoHCcTpanuu
1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
JlaGopaTopHbie pabOTHI U OMBITHI
1. W3ydeHue CBOMCTB 3J€KTPOMArHUTHBIX BOJIH C IOMOIIIbIO MOOMIIBHOTO TenedoHa.

Pasznen 11. CBeroBbIe SIBJICHUS.



JlyueBas monenb cBera. ictounuku cBeta. [IpsamonrHerHoe paclipOCTpaHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaXKEHHUsI CBETA.
[Ipenomnenue cera. 3akoH npesioMiieHus cBeta. [loaHoe BHyTpEeHHEE OTpaXKEHUE CBETA.
Hcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX cBeTOBOAaX. JImHza. Xon
ayuelt B nuH3e. Ontuyeckas cuctema goroanmnapara, MUKpockona u teneckona (MC). I'na3
KaK onThyeckas cucrema. bin3opykocTs U JaibHO30pKOCTh. Pasznoxkenue 0enoro cera B
criektp. OnbiTel HetoToHA. CliokeHue creKTpaabHbIX [IBETOB. Jlucnepcus cBera.

JlemoHCTpanuu
1. [IpsiMonHEITHOE pacIpOCTpaHEHUE CBETA.
2. OTpakeHHUE CBETA.
3. IlomydyeHue n300paxeHuil B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
4. IIpenomiieHHE CBETA.
5. OnTu4eckuii CBETOBOJ.
6. XoJ nyuei B coOuparonieit JnH3e.
7. Xon Jiyyer B paCCEUBAIOLIEH JIMH3E.
8. [lonyueHne n300pakeHUM C TOMOIIBIO JTUH3.
9. [lpunnun aeicTBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOTA.
10. Mopens rna3sa.
11. Pa3noxenue 0e10ro cBeTa B CIIEKTP.
12. Tlonyuenue 6emoro cBeTa Mpu CIOKEHUH CBETa Pa3HBIX I[BETOB
JlaGopatopHbie pabOThI U OTIBITHI
1. MccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHUSI CBETOBOIO JIyda OT yTIJia MaJICHHUs.
2. 3ydyenue xapakTepUCTUK N300paKEHUs MpeIMeTa B IIJIOCKOM 3epKaje.

3. UccrnenoBanue 3aBUCHMOCTH YIJIa MPEJIOMIIEHUS] CBETOBOTO JIy4a OT yTIJia MaJIeHUs Ha
I'PaHULIE «BO3yX—CTEKIION.

4. Tlomy4yenune n300paKEHUH ¢ MOMOIIBIO COOMPAFOIIEH JTMH3HI.
5. Onpenenenue POKYCHOTO PACCTOSIHUS M ONITHYECKON CHUJIBI COOUPAIOIICH JIMH3HI.
6. OMBITHI IO PA3JIOKEHUIO OEIOTO CBETA B CTICKTP.

7. OnBITHI IO BOCTIPUSTHIO I[BETA MPEAMETOB MPU UX HAOIIOACHUN Yepe3 LIBETOBbIC
bUIBTPHI

Pa3znen 12. KBaHnToBbIE ABJICHUS.

Omnswitel Pesepdopaa u mmanerapHas moaens atoma. Mojaens atoma bopa. Mcnyckanue n
norJionieHrue ceera aromoMm. Kpantel. JInneivaTeie criekTpel. PagunoaktuBHOCTD. Anb(a-,



0eTa- 1 ramma-usnydeHus. CTpoeHure aToMHoro sigpa. HykinoHnHas MoJieias aTOMHOTO sipa.
N3oroner. PU3UKA. 7—9 kiaccel

PannoaktrBHbIe IpeBpaeHus. [lepuon nomypacnazga aTOMHBIX siiep. SIaepHbIe peakluu.
3aKOHBI COXPAaHEHHUS 3apsI0BOIO U MACCOBOTO YHCENl. DHEPIHsl CBA3U aTOMHBIX siiep. CBs3b
Macchl U sHepruu. Peakiuu cunrtesa u geneHus sjaep. crounuku sneprun ColiHIla U 3BE3]]
(MC). Anepnas snepretuka. JleiicTBUs paIMOaKTUBHBIX U3JTYYEHHI HA )KUBbIE OPraHU3MBbI
(MC).

JleMoHcTpanuu
1. CrieKTphl U3JIy4€HUs U NOIJIOIIECHHUS.
2. CexTphl pa3IUYHbIX Ta30B.
3. CriekTp BoOpOA.
4. HabmoneHue TpekoB B kamepe BuibcoHa.
5. PaboTta cuérunka MOHU3UPYIOIINX U3ITyUECHH.
6. Peructpanus uzinydeHust IpUPOAHBIX MUHEPAJIOB U MPOJYKTOB.
JlaGopatopHbie pabOTHI U OMBITHI
1. HabmroieHue CIUTONMIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TPEKOB: U3BMEPEHNUE SHEPTUU YACTHUIIBI [0 TOPMO3HOMY IyTH (110
dboTorpadusm).

3. U3mepenue paaroaktuBHOro ¢ona. [ToBTopuTensH0-00001a0muil MOIyIb
[ToBTOpHUTENHEHO-00001IaIOIINI MOy b IPEIHA3HAYEH JIJIsl CHCTEMATU3alUU U 0000IIEHHUS
PEIMETHOTO COACPKAHUA U ONBITA AEATEIBHOCTH, TPUOOPETEHHOT O IPU U3yUYEHUU BCETO
Kypca pU3HKH, a TaKXKe 711 TOATOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY IO
bu3uKe 111 00yyaroluxcs, BBIOpaBIINX 3TOT yueOHbI npeamer. [lpu n3yyeHun JaHHOTO
MOJYJISl pEATTU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIBI IEATEIbHOCTH, HA OCHOBE KOTOPBIX
o0ecreunBaeTcs TOCTHXKEHUE MMPEAMETHBIX U METAIIPEAMETHBIX MIIAHUPYEMBIX
pe3ynbTaToB 00yUeHuUs, POpMUpPYETCS €CTECTBEHHO-HAy4YHAasi TPAMOTHOCTb: OCBOEHHUE
HAy4YHBIX METOJIOB MUCCIIEIOBAHUS SIBJICHHUI IIPUPOJIBI U TEXHUKH, OBJIAJCHUE YMEHHUSIMU
OOBACHATH GU3NYECKHUE SIBICHUSI, TPUMEHSS ITOJIyY€HHbIE 3HAHMsI, pelllaTh 3aJ]a4ul, B TOM
YHUCJIe KAYECTBEHHBIE U SKCIIEPUMEHTANIbHBIE. [[pUHINITHAIBHO IESTEIbHOCTHBIN XapakTep
JAHHOTO pa3Jielia peajin3yercs 3a CUET TOTO, YTO YYAIIUECS BBIIOJIHSIOT 3a4aHus,

B KOTOPBIX UM MPEIaraercs:

Ha OCHOBE IMOJYUYCHHBIX 3HAHUN Pacro3HaBaTh U HAYYHO OOBACHATH (DU3NUECKUE SIBJICHUS
B OKPY’Kalolllell MPUPOE U MOBCEAHEBHOM KNU3HU; 6 UCIIOJIB30BATh HAYUYHBIE METO/IbI
uccnenoBanus GU3NYECKUX SBICHUHN, B TOM YHUCJIE IS POBEPKHU TUMOTE3 U MOTYUYCHUS
TEOPETUYECKUX BBIBOJIOB; 6 OOBSICHATH HAYYHbIE OCHOBBI HAaN00JI€€ BaKHBIX JTOCTUKEHUM
COBPEMEHHBIX TEXHOJIOTUH, HAIPUMED, MTPAKTUUECKOT0 UCITOJIb30BAHUS PA3JIMYHBIX
VMCTOYHHMKOB YHEPTUU HA OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHEHUS BCEX U3BECTHBIX
BUA0B dHepruu. Kaxxaas u3 TeM JaHHOTO pa3/ielia BKIKOYAET SKCIIEPUMEHTAIbHOE



uccienoBaHue o0oOmaroero xapakrepa. Pasznen 3aepiaercs npoBeieHuEM
JUArHOCTUYECKOHN M OLIEHOYHOU pabOThI 32 KypC OCHOBHOM IIKOJIBI

1. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YUEBHOI'O IIPEJIMETA
«ODU3UKA».

N3yuenue yuebHoro npeamera «dusnka» Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHus
JOJKHO 00ecrieynBaTh JOCTHXKEHUE CISAYIOIIUX JIMYHOCTHBIX, METAPEIMETHBIX U
pEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
ITaTpuoTHYecKoe BOCIUTAHME:

—TpOSIBJIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (pr3ndecKoi
HAyKU; —IIEHHOCTHOE OTHOUIEHUE K JOCTUKEHUAM POCCUICKUX YUEHBIX-(PU3UKOB.

I'pa:xxnanckoe ¥ IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

—TOTOBHOCTb K AKTUBHOMY Y4aCTHIO B O6CY)KI[CHHI/I 06H_[€CTBGHH03H3‘-II/IMBIX H OTHYCCKHUX
HpO6JICM, CBA3aHHBIX C IIPAKTHYCCKHUM IIPUMCHCHHCM I[OCTH)KGHI/Iﬁ ¢)H3HKH; —OCO3HaHHUC
Ba’)KXHOCTHU MOPAJIbHO-3THYCCKUX IIPUHIOHUIIOB B ACATCIbHOCTH y‘IéHOFO.

IcTEeTHYECKOE BOCIIUTAHUE:!

—BOCIPUATHE ICTETUUECKUX KaueCTB (PU3NUECKON HAYKH: €€ TapMOHUYHOTO MOCTPOECHMUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH. LIEHHOCTH HAy4YHOTI'O IIO3HAHUS: —OCO3HAHUE
LEHHOCTU (PU3NYECKON HayKN KaK MOIIHOI'O MHCTPYMEHTAa O3HAHUs MHPa, OCHOBBI
Pa3BUTHS TEXHOJOTHM, BaKHEUILIEH COCTABIIAIOLIEH KYJIbTYPbl; —pPa3BUTHE HAYYHON
Ar0003HATETBLHOCTH, HHTEpPECA K UCCIEA0BATEIbCKON 1A TENbHOCTH.

dopMupoBaHUe KYJIbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0JIArONMOJyYnsi: —

OCO3HaHUE IIEHHOCTH 0e301acHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MHUPE,
BKHOCTH MPaBMJI 0€30MaCHOTO TOBEACHUS Ha TPAHCIIOPTE, HA JOPOTaX, C dJIECKTPUUSCKUM U
TEIJIOBBIM 000pYAOBAaHUEM B JOMAIIHUX YCIOBUSX; —C(POPMUPOBAHHOCTH HABBIKA
pednekcun, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TAKOTO e MpaBa y APYyroro 4yejoBeKa.

Tpynosoe Bocniutanue:

—AaKTHUBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 (B paMKax CEMbH, IIKOJIbI, TOPO/Ia,
Kpast) TEXHOJOTUYECKON M COIMAIbHOM HAPaBJICHHOCTH, TPEOYIOIINX B TOM YHCIIC U
bu3NUecKrX 3HAHU;

—MUHTEpeC K MPAKTUYECKOMY U3YyUECHHIO MPpodeccuii, CBI3aHHBIX C (DU3UKOM.
JKOJOTrMYEeCKOe BOCIIUTAHUE:

—OpUEHTAIMs Ha MPUMEHEHUEe (PU3NUECKUX 3HaHUM J1JI pelieHus 3a1ad B 00J1acTu
OKpYXaroUen Cpeibl, INIAHUPOBAHUS ITOCTYIIKOB U OLIEHKU UX BO3MOXHBIX MOCIEACTBUHN JJIs1



OKpY’Karollel cpeibl; —O0COo3HaHKE ITI00ATbHOT0 XapaKkTepa HKOJIOTHYECKUX MTPpodieM
Y IIyTEN UX PELICHMUS.

Ananranusi 00y4aouerocsi K U3MeHsIIOIIMMCS YCJI0BHAM COIUAIbHOM U MPUPOTHOM
cpeabl:

—TI0TPEeOHOCTh BO B3aMMO/ICWCTBUY IIPU BBITIOJTHEHUH UCCIIEIOBAaHUIN U TPOEKTOB
(u3nYECKOI HaIIPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM APYTUX; —IIOBBILICHHUE
YPOBHS CBOEM KOMIIETEHTHOCTH Y€pE3 NPAKTUUECKYIO AESITEIbHOCTD; —II0TPEOHOCTD B
(OpMUPOBAHNN HOBBIX 3HAHUI, B TOM 4ucie (OPMYIUPOBATh UJIEH, IOHATHUS, TUIIOTE3BI O
(¢uznyecKux 0ObEKTAX U SIBICHUSAX; —OCO3HAHUE Ae(PUIINTOB COOCTBEHHBIX 3HAHUI U
KOMIIETEHTHOCTEN B 00J1aCTH (PU3NKH; —IIJIAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUU
HOBBIX (PU3NYECKUX 3HAHUMN; —CTPEMJICHUE AHATTU3UPOBATH U BBISIBIISATH B3aUMOCBSI3U
IPUPOJIbI, OOIIECTBA K SKOHOMHKH, B TOM UHCJIE C UCIOJIb30BaHNEM (PU3UUYECKUX 3HAHUIM; —
OLICHKA CBOMX JIEUCTBUHU C YYETOM BIUSHHUS Ha OKPYKAIOLIYIO CPEAY, BO3MOKHBIX
r7100aJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI.

YHuBepcaJibHbIE NM03HABATE/IbHbIE 1eHCTBHS.

ba3oBble Jiornueckue 1eMCTBUA:

—BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJIICHUI);

—YCTaHaBJIMBaTh CYLIECTBEHHBIN MTPU3HAK KIacCU(PUKALIMKI, OCHOBAaHUA JJIs1 0000IEHUS U
CpaBHEHUS; —BBISIBJISTh 3aKOHOMEPHOCTH U IIPOTUBOPEUMS B pacCMaTpUBAEMBbIX (haKTax,
JAHHBIX U HAOJIIOIEHUSAX, OTHOCALINXCS K (PU3UUECKUM SIBICHUSM;

—BBIABJIATH IPUYHMHHO-CJIICACTBCHHLBIC CBA3U IIPHU N3YYCHUN (I)I/IBI/ILIGCKI/IX SIBJICHUU U
IMPpOLCCCOB; ACJIAaThb BBIBOAbLI C UCIIOJIB30BAHUCM JCAYKTUBHBIX U MHAYKTHBHBIX
yMOBaKHIOqGHHﬁ, BbIABUI'aTh THUIIOTC3bI O B3AUMOCBA3AX (1)I/ISI/I‘ICCKI/IX BCJINYHNH,

—CaMOCTOSTENIBHO BBIOMpATh CIOCO0 pelieHus yueOHoH (pu3nueckoil 3a1aun (CpaBHEHUE
HECKOJIbKMX BapHaHTOB PEIIEHUs, BBIOOp Harboiee MoIX0SIIETO ¢ yIETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KpUTEpUeB). bazoBbie ncciaenoBaTebcKie JeHCTBUS: —
UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEN0BATENbCKII HHCTPYMEHT O3HAHMS; —IIPOBOIUTH IO
CaMOCTOSITEJIbHO COCTaBJICHHOMY IJIaHY OIbIT, HECIOKHBIN (PU3NUECKHI SKCTIEPUMEHT,
HEeOO0JIbIII0e HCCIIeI0BaHNE (PU3NYECKOTO SIBICHUS; —OLEHUBATh HA IPUMEHUMOCTh U
JIOCTOBEPHOCTh MH(POPMAIIHIO, TOTYUESHHYIO B XO/I€ UCCIIEA0BAaHUS WM SKCIIEPUMEHTA; —
CaMOCTOSITENIbHO (POPMYIUPOBATh 000OIIEHHS U BBIBOJBI IO Pe3yJibTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, ONBITA, UCCIIEOBAHNS;, —IIPOTHO3UPOBATh BO3MOXKHOE JIajibHEIIee pa3BUTHE
(buU3MYECKUX MPOIIECCOB, a TAK)KE BBIIBUTATH MPEATIOIOKEHHUSI 00 UX Pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nnpopmanueii:

—TIPUMEHSTH Pa3InYHbIE METO/Ibl, ”THCTPYMEHTHI U 3alpOChl IPU MOUCKE U 0TOOpE
uH(OpPMAIUU WIH JAHHBIX ¢ YYETOM NPEAIoKeHHOW yueOHOM (hr3nuecKoi 3aaaun; —
aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMALIMIO PA3JIMYHBIX BUJIOB



U (GOpM IPECTABICHUS; —CaMOCTOATEIBHO BEIOMPATh ONTUMANBHYIO (GOpMy
npecTaBlIeHNs HH()OPMALIUY U WIITIOCTPUPOBATh PEIIAEMBIE 3314l HECI0KHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpadUKoi U X KOMOMHALIUSMH.

YHuBepcajibHble KOMMYHHUKATUBHBIE JeiicTBUsA. O01IeHne: —B X0/€ 00CYXKICHUS
y4eOHOT0 MaTepuana, pe3yJibTaToB JaOOpaTOPHBIX pabOT U MPOEKTOB 33/1aBaTh BOIIPOCHI I10
CYIIECTBY 00CYK/1aeMO# TeMbI M BHICKA3bIBATh UJICH, HAIICJICHHBIC HA PEIICHUE 3a]]aud U
noJiiepKaHue 0JIarokenaTeIbHOCTH OOIIEHUS; —COTMOCTABIISITh CBOU CYXICHHUS C
CYXKICHHUSIMH JIPYTUX YYaCTHUKOB AHANIOra, OOHAPYKUBATh Pa3jINune U CXOCTBO MO3UIINIA;
—BBIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MTUCHMEHHBIX TEKCTaX; —ITyOIHMYHO
IPEJCTaBIISITh PE3YJIbTAThI BHITOJIHEHHOTO (PU3UUECKOTO ONbITa (3KCIIEPUMEHTA,
uccienoBanusl, poekra). CoBMECTHAsI JEATENBHOCTh (COTPYIHUYECTBO): —IIOHUMATh U
UCIOJIb30BaTh NPEUMYILECTBA KOMaHAHON Y UHIMBUYaJIbHOU pabOThl IPU PEILICHUN
KOHKPETHOM (PU3UYECKON NMPOOIEMbl; —IIPUHUMATh LEJIU COBMECTHOM JESTENBHOCTH,
OpPraHM30BbIBATH AEUCTBUS MO €€ JOCTHKEHUIO: PACIIPENETATh PO, OOCYKIATh MPOLIECCHI
U pe3yibTaTbl COBMECTHOM pabOThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH; —BBINOIHSTh
CBOIO 4acTh PadOTHI, TOCTUrasi KAYECTBEHHOI'O Pe3yJibTaTa 10 CBOEMY HalpaBJICHUIO U
KOOPJIMHUPYSI CBOU JIEUCTBUS C IPYTUMHU WICHAMH KOMaH/bl; —OLIEHUBATh KAYECTBO CBOETO
BKJIaJla B OOIIMIA MTPOJIYKT MO KPUTEPHSIM, CAMOCTOSATENBHO CPOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBUS.

YHHBepcaJILHLIe PEryJsiTUBHLIC ﬂeﬁCTBHﬂ.

Camoopranu3anmsi: —BBISBISATh TPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYALUSIX,
TPeOYIOIUX JJIA PEHICHUS (PU3NUECKUX 3HAHUI; —OpPHEHTHPOBATHCA B PA3JIMYHBIX
MOJIXO0/1aX NPUHATHUS pelleHni (MHANBUAYAIbHOE, IPUHATHE PEUICHUS B TPYIIE, IPUHSITHE
PLIEHUI TPyNION); —CaMOCTOSTENBHO COCTABIATH AITOPUTM pelieHus (PU3MIECKON 3a1auu
WIH IIJIaHA UCCIIEI0BAHUS C YYETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTUPOBATH MpeJIaraeéMble BapUaHThl PEICHH; —enaTh BIOOp 1 Opath
OTBETCTBEHHOCTb 32 PELICHHUE.

CaMOKOHTPOJIb (pedieKcusi): —/IaBaTh aJICKBATHYIO OIICHKY CUTYAIMH U MTPe/JIaraTh
11aH €€ U3MEHEHUs; —OOBSICHATh PUUYMHBI JOCTUKEHUS (HEAOCTUKEHNUS) PE3YJIbTaTOB
NesATEeIbHOCTH, 1aBaTh OIIEHKY NIPHUOOPETEHHOMY OIIBITY; —BHOCUTH KOPPEKTUBHI B
JEeATEIbHOCTD (B TOM YHCJIE€ B XOJI BHIOJIHEHUS (PU3NYECKOT0 UCCIEAOBAHUS WIIA MMPOEKTA)
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBILUXCS CUTYallMi, YCTAHOBJICHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEW; —OLEHUBATh COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBUIM.

IMOUMOHAIbHBII HHTEJJIEKT. —CTaBUTh ce0S Ha MECTO JAPYroro YeJIoBeKa B XOIe Criopa
WU JUCKYCCHM Ha HAYYHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

IIpunsiTue cedst U APYrux: —IpU3HABATH CBOE MPABO HA OIMIKUOKY P pELICHUU
du3znyecKuX 3a/1a4 WK B YTBEPKICHUSAX Ha HAyYHbIE TEMBI U TaKOE K€ MPaBo APYToro.

INPEAMETHBIE PE3YJIBTATBI
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[IpeameTHbIe pe3ysbTaThl HA 6A30BOM YPOBHE JIOJKHBI OTPAXKaTh
c(OpPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:
—HCNOJIb30BaTh MOHATUS: PU3NYECKUE U XUMUYECKUE SBIICHUS,

HaO0JII0/ICHNE, SKCIIEPUMEHT, MOICJb, TUTIOTE3a; €AMHUIIBI (PU3NUECKUX BEIUYMH; aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUKOE, Ta3000pa3Hoe);
MEXaHUYECKOE JIBIKEHHE (paBHOMEPHOE, HEPABHOMEPHOE, PSIMOJIMHENHOE), TPACKTOPHS,
cui, Aegopmarius (ynpyras, miacTuyeckas),

HCBCCOMOCTD, COO6H13.IOIHI/ICC5I COCYy bl

—paznuyath sBaeHUs (AU dy3us; TEII0BOE IBUKEHUE YAaCTHUL] BEIIECTBA; pABHOMEPHOE
JBUKEHNE; HEPAaBHOMEPHOE JBMKEHHE; HHEPLIMS; B3aUMO/IEHCTBUE TEII; pABHOBECHE
TBEP/ABIX TEJ C 3aKPEIIEHHON OChIO BpallleHUsI; lepeayda AaBJICHUs TBEPABIMU TEJaMH,
KUIKOCTSIMU U Ta3aMu; aTMOC(EpHOE JTaBJICHUE; TJIaBaHUE TEN; MPEBPAILECHUS
MEXaHUYECKOM SHEPTHH) [0 ONMHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SIBJICHUE;

—pacr1o3HaBaTh NPOABICHHUEC N3YYCHHBIX (I)I/ISI/I‘-ICCKI/IX SIBJICHUMN

B OKPYZKaromemM MHUPC, B TOM YHUCIIC (1)I/I3I/ILI€CKI/IG SABJICHHUS B IIPUPOAC: IIPUMCPBI ABMKCHHA C
Pa3INIHbIMU CKOPOCTAMU B JKMBOU

Y HEXKUBOU MPUPOJIE; NEHCTBUE CUIIbI TPEHUS B PUPOJIE U TEXHUKE; BIUSHUE aTMOCHEPHOTrO
JIaBJICHUS Ha )KMBOW OpPraHM3M; IJIABAHUE PbIO; phIUary B TEJIE YEIOBEKA; IPU 3TOM
NEPEBOJAUTH MPAKTUYECKYIO 3a/1a4y B yU€OHYI0, BBIICIATH CYILIECTBEHHbBIE
CBOMCTBA/IpU3HAKU (PU3UUECKUX SIBJICHUI;

—OIUCHIBATh N3YYEHHBIC CBOMCTBA TEN U (PU3UICCKUE SABIICHUS, UCTIONIB3Ys (PU3HICCKHEC
BEITUYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMsI, ITyTh, CKOPOCTh, CPEAHSS CKOPOCTD,
CHWJIa yIIPYTOCTH, CHJIa TSHKECTH, BEC TeJa, CHIa TPeHHUs, AaBjieHue (TBEPAOTO Tena,
KUIKOCTH, Ta3a), BRITAIKHABAIOIIAS CHIa, MEXaHUYECKass paboTa, MOIIIHOCTD, TUIEUO CHUIHI,
MOMEHT CHJIbI, KO (UIITUEHT

IIOJIE3HOTO JIEWCTBUS MEXAHU3MOB, KHHETHUYECKAsI M IOTEHUMAJIbHASL SHEPTHS); IIPU
OMMCAHUU NPABUIIBHO TPAKTOBATh (PU3NUECKUI CMBICI UCIOJIb3YEMBIX BEIHUNH, UX
0003HAaYEHUA U €UHULBI PU3NYECKUX BETUYUH, HAXOAUTH (POPMYIIbI, CBSA3BIBAIOLINE
JAHHYI0 (U3UYECKYIO BETUUYHUHY C APYTUMH BEIUYUHAMU, CTPOUTH IpadvKi N3YYEHHBIX
3aBUCUMOCTEHN (PU3NUYECKUX BEITUYNH;

—XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIONb3Ys MTpaBUIIa
CJIO’KEeHUS CUJI (BI0JIb OJJTHOM MpsiMO), 3aKoH I'yka, 3akoH Ilackains, 3akon Apxumena,
IIPAaBUJIO paBHOBECHS pbluara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXaHUKH, 3aKOH COXPAaHEHUS
MEXaHUYECKOM SHEPTuu; IPU ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIIUCHIBATD
ero MaTeMaTU4YeCKOE BBIPAKEHUE; —OOBSICHATH PU3NUECKHE SIBICHUS, TPOLECCH U
CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyallUl MPAKTUKO-OPUEHTUPOBAHHOIO
XapaKkTepa: BhISIBISATH NPUUYMHHO-CIIEICTBEHHbIE CBA3HU, CTPOUTH O0BbsICHEHNE U3 1—2
JIOTUYECKUX IIAroB € OMOPOoi Ha 1—2 U3ydyeHHBIX CBOMCTBA (PM3UUECKUX SABJICHUA,



(bU3MYEeCKUX 3aKOHA WIIH 3aKOHOMEPHOCTH; —peIiaTh pacu€THhIC 3a1a9u B 1—2 neicTBus,
UCIIOJIb3YsI 3aKOHBI U POPMYJIbI, CBSA3BIBAIOIINE (PU3UUECKHIE BEJIMUMHBI: HA OCHOBE aHaJIN3a
yCIJIOBHUS 33]a41 3alIUChIBaTh KPAaTKOE YCIOBUE, MOJICTABIATh (PU3NYECKUE BEIMYUHBI B
(GbopMyIIbl ¥ TPOBOJIUTH PACUEThl, HAXOAUTH CIPABOYHBIE TaHHbIE, HEOOXOIUMBIE JIJIsI
penieHus 3a1a4, OEHUBATh PEATUCTUYHOCTD MOIYYeHHOU (PU3NYECKON BETUUNHBI, —
pacrno3HaBaTh MPoOJIEMbI, KOTOPHIE MOXHO PEIIUTh IIPU MOMOIIM PU3UYECKUX METOJIOB; B
OMHMCAHUU UCCIIEIOBAHUS BBIJCISATH MPOBEPAEMOE IIPEANOoKeHre (TUIoTe3y), pa3iniaTh U
WHTEPIPETUPOBATH TOJTYUYCHHBIN PE3yJIbTAT, HAXOIUTh OMIMOKHM B XOJIE OIbITA, IeTIaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM; —IIPOBOJIUTH OMBITHI TT0 HAOTIOACHUIO (PU3NIECKUX SBICHUN
WM PU3HYECKUX CBOMCTB Te: (hOPMYIUPOBATH MPOBEPSEMBIC MPEITOIOKEHUS, COOUPATh
YCTaHOBKY M3 MIPEIIOKEHHOTO 000PYI0OBaHMS, 3aITUCHIBAThH XOJ] OIBITa M (JOPMYIHPOBATH
BBIBOJIBI; —BBITIOJTHATE IPSIMBIC U3MEPEHUS PACCTOSHUS, BPEMEHHU, MACChI Tella, 00BhEMa,
CHJIBI U TEMIIEPATYPHI C UCIIOIH30BAHUEM aHAJIOTOBBIX U IMTU(POBBIX TPUOOPOB; 3aMUCHIBATH
MOKa3aHus NpUOOPOB € YUETOM 3a/IaHHON aOCOTIOTHON MOTPEITHOCTU U3MEPEHUIM; —
MIPOBOJIUTH UCCIIEIOBAHKUE 3aBUCUMOCTH OJIHOM (hM3HUECKOM BEJIMYUHBI OT APYTOM C
UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUI (3aBUCUMOCTH IMYTH PAaBHOMEPHO JABUXKYIIETOCS Tela
OT BPEMEHH JIBI>KECHUS TeJla; CUJIbl TPEHUS CKOJIBKEHMSI OT CHJIBI JaBJICHUS, Ka4eCTBa
00pabOTKH MOBEPXHOCTEH TEN M HE3aBUCUMOCTHU CUJIbI TPEHUS OT ILJIOIA U
COTIPUKOCHOBEHHSI TEJT; CUJIbI YIPYTOCTH OT Y/UTMHEHUS TIPYKUHBI; BRITAIKUBAIOIEH CUIIBI
0T 00bEMa MOTPYKEHHOM YacTH Tea U OT MIIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH TeJIa, OT TITYOHHBI, Ha KOTOPYIO MIOTPYKEHO TEJ0; YCIOBUH TUTABaHUS TE,
YCJIOBUHM paBHOBECHS phluara v 0JI0KOB); y4aCTBOBATH B IJIAHUPOBAHUU YUEOHOTO
WCCJICIOBAHMSI, COOMPATh YCTAHOBKY M BBITIOJIHATH U3MEPCHHUS, CIACAYS MPEII0OKECHHOMY
1aHy, GUKCUPOBATH PE3YIbTAThI MTOTYICHHON 3aBUCUMOCTH (DH3UICCKUX BEJIUYHH B BUIC
MIPEIIOKEHHBIX TaOIUI] ¥ TpaUKOB, JIeTIaTh BRIBOJBI IO PE3yIbTaTaM MCCIICTOBAHUS, —
MIPOBOJIUTH KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BETUINH (TUIOTHOCTH BEIIECTBA KUIKOCTH U
TBEPJIOTO TEJIa; CUJjla TPEHUS CKOJILKEHUS; TaBJIEHNE BO3/IyXa; BHITAJKUBAIOIIAS CUJIA,
JENUCTBYIONIAs HA TIOTPY>KEHHOE B KHUIKOCTH TEJI0; KO (DUIIMEHT MOJIE3HOTO JCHCTBUS
MPOCTBIX MEXAHU3MOB), CIEAYs MPEAJIOKEHHON NHCTPYKITUU: TIPH BBIMIOJTHEHUN U3MEPECHUIM
coOUpaTh HKCIIEPUMEHTATLHYIO YCTAHOBKY W BBIYUCIISATH 3HAYEHNE UCKOMOU BEJTUYHHBI, —
coOJro1aTh MpaBujIa TEXHUKU 0€30MacHOCTH NP padoTe C TaOOpaTOPHBIM 000PYI0BAaHUEM;
—YKa3bIBaTh MPUHIUIIBI IEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAIONIUECS COCY/IbI, 0apOMETp, pbIvar, MOJABUKHBINA U HETTOABUKHBIN
OJIOK, HAaKJIOHHAS TUIOCKOCTh; —XapaKTepHU30BaTh MPUHIIAIIBI ACHCTBUS N3YUCHHBIX
IPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPON HA WX ONMMUCAHUS (B TOM YHCIIC:
MOIIIUITHAKH, YCTPOUCTBO BOJOMPOBO/IA, THAPABINIECKHUNA MTPECC, MAHOMETP, BEICOTOMED,
MOPIITHEBOM HACOC, ApEOMETP), UCIIOB3YSI 3HAHUS O CBOMCTBAX (DU3UUECKUX SIBIICHUM U
HEe0OXoMMbIe (PU3UIECKHE 3aKOHBI U 3aKOHOMEPHOCTH; —IPHUBOIUTH MMPUMEPHI / HAXOIUTh
UH(OPMAITUIO O PUMEpax MPAKTHIECKOTO MCIOIb30BaHUs (PU3HUCCKUX 3HAHUH B
MOBCEHEBHOM KU3HU JJI 0OecTieueHrs 0€30MMacCHOCTH TIPH 00paIlleHny ¢ TprudopamMu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHUS 3I0POBBS U COOIOJICHUS HOPM SKOJIOTUYECKOTO
MOBEICHUS B OKPY KAIOIIIEH Ccpefie; —OCYIIECTBISATh 0TOOP HCTOYHUKOB MH(OpPMAITUHU B CETH
HHTepHET B COOTBETCTBUH C 3a/IaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIITUXCS
3HAHWH U MyTEM CPaBHEHUS PA3IMYHBIX UCTOUYHUKOB BBIIEISATH HH(DOPMAIHIO, KOTOPAs
SIBJISIETCSI IPOTUBOPEUNBON MJITM MOKET OBITh HEJTOCTOBEPHOM; —HUCIIOIh30BaTh MIPH



BBITIOJITHEHUH YYE€OHBIX 3aJaHU HAYYHO-TIOMYJIIPHYIO JTUTEPATYPY (HU3UIECKOTO
COZIEp/KaHUS, CIPAaBOYHBIE MaTEpPUabL, peCypchl ceTh MIHTEepHET; BllalIeTh NpUuéMaMu
KOHCIIEKTUPOBAHUSI TEKCTa, Mpeodpa3oBaHus HHGOPMAIIMK U3 OJTHON 3HAKOBOW CHCTEMBI B
JPYTYI0; —C03/1aBaTh COOCTBEHHBIE KPAaTKHUE MMCbMEHHbBIE U YCTHBIE COOOIICHHUS HA OCHOBE
2—3 UCTOYHHUKOB MH(pOPMAINK (U3UUECKOT0 COACPKaHUA, B TOM YHCIIe TyOIUYHO JenaTh
KpaTKHe COOOIIEHUS O pe3yJibTaTax MPOEKTOB UM YUYEOHBIX MCCIIEAOBAHMI; PU STOM
I'PaMOTHO MCMOJIb30BaTh U3yUYEHHbBIN OHITUIHBIN amnmapaT Kypca QU3KUKH, COTPOBOKIAThH
BBICTYIUJICHUE MTPE3EHTAIlUEH; —IIPU BBIIIOTHEHUH YYECOHBIX MPOEKTOB U UCCIIEI0BaHUMN
pacnpenensaTh 00s13aHHOCTH B TPYMIIE B COOTBETCTBHH C ITOCTABIECHHBIMU 33Ja4aMHt, CIEIUTh
32 BBIIIOJIHEHUEM IUIaHA JEHCTBUM, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/ B
JEATEIIbHOCTh TPYMIIbI; BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOCHCTBHE, YUUTHIBAS
MHEHHUE OKPYKAIOIIUX.
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IIpenmeTHble pe3yJbTaThl HA 0A30BOM YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y
0o0yyJaroumxcsi YMEHH: —HUCIO0JIb30BaTh MOHITHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE
JIBUKEHHE aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIIMYECKUE U
aMmopdHBbIe Tela, HACBIIICHHBIN U HEHACBIIIICHHBIN Tap, BIAXKHOCTh BO3/lyXa; TEMIIepaTypa,
BHYTPEHHSS SHEPIUs, TEIUIOBOM JBUTATENb; 3JIEMEHTAPHBINA SJICKTPUUECKUN 3aps/l,
AIEKTPUYECKOE TOJIE, IPOBOJHUKHU U TUDJICKTPUKH, ITIOCTOSIHHBIN 3JIEKTPUUYECKUN TOK,
MarHuTHOE T0JI€; —Pa3InyaTh ABJICHUS (TEIJIOBOE paclIMpeHue/cikaTue, Teronepeaaya,
TEIUIOBOE PAaBHOBECHUE, CMAUYNBAHUE, KAIIWIUISIPHBIE SBJICHUS, UCIIAPEHUE, KOHICHCALUS,
IUIaBJICHUE, KpUCTAITM3alus (OTBEpACBaHUE), KUTICHUE, TeIIoNepenaya
(TEeTIONPOBOTHOCTD, KOHBEKIIUS, U3IIYUCHHE); dJICKTPU3ALIMS TeJl, B3AUMOJICHCTBHE 3apsI/IOB,
JEUCTBHUS DIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBUE MAarHUTOB,
JEeWCTBUE MAarHUTHOTO MOJIsi HA MPOBOJHUK C TOKOM, DJICKTPOMArHuTHas UHIYKITUS) IO
OINMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX TAHHOE
dbuznYecKoe IBICHUE; —pPaCIO3HABATh MPOSIBICHUE U3YUYCHHBIX (DU3NUECKUX SIBIICHUM
B OKPYXaIoIlleM MUpPE, B TOM YHCJIe PU3NUECKUE SIBJICHUS B IPUPO/IE: TIOBEPXHOCTHOE
HATSDKEHHUE U KaWJUISIPHBIC SIBJICHUS B PUPOJIC, KPUCTAILIBI B PpUpPOIe, ndnydenue ComHua,
3aMep3aHue BOJTOEMOB, MOPCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa;
AJIEKTPUUYECKUE SABJICHUS B aTMOC(epe, JICKTPUIECTBO KUBBIX OPTaHU3MOB; MATHUTHOE
noJie 3eMiTH, apeiid MOoI0COB, POJIb MATHUTHOTO TOJIS JUISl )KU3HU Ha 3eMJie, MOJIspHOe
CHUSIHUE; TIPU ITOM MEPEBOAUTH MPAKTHUECKYIO 3a7]a4y B YU€OHYIO, BBIJCISThH CYIIICCTBEHHbIE
CBOMCTBA/MpU3HAKY (DU3UYECKUX SIBJICHUI; —OMUCHIBATh U3YYCHHBIC CBOWCTBA TEN U
dbuszndeckue SBIEHUS, UCTIONB3Yys (PU3nUYecKre BEIMUMHBI (TeMIlepaTypa, BHyTPEHHSIS
DHEPrusl, KOJIUYECTBO TEIUJIOTHI, YEJIbHAs TEIUIOEMKOCTD BEIIECTBA, yE/IbHAs TENI0TA
TUTaBJICHUS, YEIbHAs TEIUIOTa MapooOpa3oBaHus, yaeabHas TEIUIOTa CTOPaHus TOTUINBA,
KO2(PULIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOM MAaIlIUHBI, OTHOCUTEIbHAS BIAXKHOCTh
BO3/1yXa, JJIEKTPUYECKHM 3apsi/l, CUJIa TOKA, JIEKTPUUECKOE HANPSIKEHUE, COIPOTUBIICHUE
IIPOBOJIHUKA, Y/IEJIbHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta U MOITHOCTb JIEKTPUUECKOTO
TOKA); MPU OMUCAHUU TPABUIILHO TPAKTOBAaTh (PU3NUYECKUIN CMBICI UCITOIb3YEMbIX BEJIUYHH,
0003HAYEHUS U €TUHUITBI PU3MYECKUX BEJIIMUUH, HAXOAUThH (DOPMYJIbI, CBSI3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMHU BEJIMUUHAMU, CTPOUTH TpaPUKU U3yIeHHBIX
3aBUCUMOCTEN (M3HUECKNX BEIMYNH; —XapaKTepU30BaTh CBOMCTBA TeJ, PU3UUECKHE



SIBJIEHUS U IPOLIECCHI, UCITOIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYIIIPHO-KUHETUYECKON
TEOPUH CTPOCHUS BEIIECTBA, MPUHIIMI CYNIEPIO3UIMU T10JIeH (HA KaueCTBEHHOM YPOBHE),
3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa 1S yyacTka 1end, 3akoH [[xoyns—IJIlenua, 3akoH
COXpaHEHUs SHEPTUU; IIPU ITOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMKUCHIBATh
€ro MaTeMaTUYECKOE BhIpAKEHUE; —OOBSICHATH (DU3NUECKUE TTPOLIECCH] M CBOMCTBA TEJl, B
TOM YHUCJIE U B KOHTEKCTE CUTYallMil IPaKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBIABIISIThH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BICHEHHE U3 |—2 JTOTMYECKUX IIaroB ¢ OMOpoit
Ha 1—2 U3y4eHHBIX CBOMCTBA (DU3UUECKUX SBICHUM, (PU3NUECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEW; —PEIIATh PACYETHBIC 33]1a4d B 2—3 JEUCTBHUS, UCIIOIb3Yys 3aKOHBI U
¢dbopMyibl, CBSI3BIBaIOINE (PU3HMUECKHUE BETMUMHBI: HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4H
3aIUCBHIBATh KPATKOE YCIOBUE, BBIABILATh HEAOCTATOK JAHHBIX /IS PELICHUS 3a1a4H,
BBIOHpATh 3aKOHBI U POPMYJIIBI, HEOOXOUMBIE ISl €€ pelIeHHs], TPOBOAUTH PACUEThI U
CPaBHHMBATh MOJTYYCHHOE 3HAUCHHUE (DU3HUECKON BEIMYUHBI C U3BECTHBIMH JAHHBIMU; —
pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PELIUTh P MOMOIIN (PU3NYECKUX METOOB;
VICIIOJIb3Ys ONMCAHUE UCCIIE0BAHMUs, BBIICIATH IIPOBEPSIEMOE IIPEATIONIONKEHNE, OLICHUBATD
MPAaBWIBHOCTh MOPSJIKA TPOBEACHUS UCCIIEIOBAHUS, AEIATh BEIBObI; —IIPOBOJUTH ONBITHI
10 HAOJIOIEHNIO (PUBNYECKUX SBJICHUN WM (PU3UUECKUX CBOMCTB Tl (KaluUIsIpHbIC
SIBJICHUS], 3aBUCUMOCTD JaBJICHUS BO3/lyXa OT €ro o0béMa, TeMIIepaTypbl; CKOPOCTH
npolecca OCThIBAHUS/HArpEeBaHUs PU U3ITYUEHUH OT LIBETA U3ITydaroleil/noriomaromen
IIOBEPXHOCTH; CKOPOCTB UCIIAPEHUS BOABI OT TEMIIEPATYPHI )KUIKOCTH U IUIOIIAIU €€
ITOBEPXHOCTH; ANEKTPU3ALMS TEJI U B3aUMOJECHUCTBUE MIEKTPUUECKHUX 3aPsI0B;
B3aMMOJICHCTBUE TOCTOSIHHBIX MArHUTOB, BU3YaAJIN3allsl MAarHUTHBIX IOJIEN ITOCTOSTHHBIX
MAarHvTOB; IEVCTBUS MATHUTHOTO IOJISI HA IPOBOJIHMK C TOKOM, CBOWCTBA AJIEKTPOMArHUTa,
CBOMCTBA AJIEKTPOJBUraTENS MOCTOSHHOTO TOKA): (POPMYIUPOBATH MPOBEPSIEMBIE
IPEATNOJI0KEHNS, COOMPATh YCTAHOBKY M3 MPENJI0KEHHOTO 000PYA0BaHUS; OIUCHIBATH X0/
ombITa U (OPMYJUPOBATH BHIBObI, —BBITIOIHSAT MPSMbIC U3MEPEHUS TEMIIEPATYPHI,
OTHOCHUTEJIbHOM BIIAXKHOCTH BO31yXa, CUJIbI TOKA, HAIIPSKEHUS C UCIIOJIb30BAHUEM
aHAJIOTOBBIX TPUOOPOB U JATYMKOB (M3UUECKUX BEIIMUWH; CPABHUBATH PE3YIbTAThI
U3MEPEHUI ¢ y4€TOM 3aJJaHHOM aOCOTIOTHOMN MOTPEIIHOCTH; —IIPOBOIUTH UCCIICIOBAHUE
3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMYUHBI OT JAPYTOM C HCIOIB30BAHUEM MPSIMBIX
U3MEPEHUN (3aBUCUMOCTb COMPOTUBIICHHS TPOBOJAHUKA OT €r0 JIIMHBI, IIOLIATU
IIONIEPEYHOr'0 CEYEHUS U YAECIBbHOIO COIIPOTUBIIEHUS BELIECTBA IPOBOJHUKA; CUJIbI TOKA,
UIYILETO Yepe3 MIPOBOJAHUK, OT HAIIPSYKEHUS HA IIPOBOJIHUKE; UCCIIEIOBAHUE
NOCJIEIOBATEIBHOTO U MAPAJUIEIbHOTO COETMHEHHUI MPOBOAHUKOB): TUIAHUPOBATH
UCCJIeI0BaHNE, COOMPATh YCTAHOBKY M BBIMOJIHATH U3MEPEHHUS, CAEAYS MPEII0OKEHHOMY
11aHy, (PMKCUPOBATH PE3yIbTAaThl MOJTYYEHHOW 3aBUCUMOCTHU B BUJIE€ TAOJIUIL U TPA(PUKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATaM MCCIEI0BAaHNS; —IIPOBOJUTH KOCBEHHBIE U3MEPEHUS
bu3nyeckux BelUYuH (yaenbHasi TeII0EMKOCTh BEIIECTBA, CONTPOTUBIIEHHUE ITPOBOJIHUKA,
paboTa ¥ MOIIHOCTD ANEKTPUUECKOT0 TOKA): INIAHUPOBATh U3MEPEHHU, COOUpATh
DKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIIENYs IPEAI0KEHHON HHCTPYKIINH, U BBIYUCIISITH
3HAYECHHE BEIMYUHBI; —COOJI0/IaTh MTpaBuila TEXHUKH O€30MMaCHOCTH TP paboTe ¢
J1a060paTOPHBIM 000PYAOBAHUEM; —XaPAKTEPU30BATH MIPUHITUIIBI IEHCTBUS U3yUEHHBIX
npuOOpPOB M TEXHUUECKHUX YCTPOUCTB C ONMOPOI Ha UX OMUCAHUS (B TOM YHUCJIE: CUCTEMA
OTOILJICHUS JOMOB, TUTPOMETP, TTapoBasi TYpOMHA, aMIIEPMETP, BOJIbTMETP, CUETUUK
AIIEKTPUYECKON SHEPTHH, FJIEKTPOOCBETUTEIbHBIE IPUOOPHI, HAarpEBaTEIbHbBIE



AIIEKTPONPUOOPHI (IPUMEPDI), STCKTPUUECKUE TPETOXPAHUTENH; SJIEKTPOMArHuT,
3JIEKTPOJIBUraTEIb TOCTOSSHHOT'O TOKA), UCIIOJIb3Ysl 3HAHMSI O CBOMCTBAX (PU3NYECKUX
SBJICHUI 1 HEOOXO0IMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH; —pPACIIO3HABATh IPOCTHIE
TEXHUUYECKUE YCTPOUCTBA U U3MEPUTEIIbHBIE TPUOOPHI 0 CXEMaM U CXEMaTUYHBIM
pPUCYHKaM (KHUIKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHETO CTOPaHUs, JJIEKTPOCKOIL, PEOCTAT); COCTABIIATH CXEMBI SJIEKTPUUECKUX LETEN ¢
NIOCJIEI0BATEIbHBIM U MapajlIeIbHBIM COETUHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHBIE
0003HAaYEHHS FTIEMEHTOB AJIEKTPUUECKHUX IETeH; —IpPUBOAUTH IPUMEPbI/HAXOAUTh
uHGOPMAIIKIO O IPUMEPAX MPAKTHUECKOTO UCTIOIH30BaHUS (PU3NUECKUX 3HAHUN B
MOBCEIHEBHOM JKMU3HU Il 0OecriedeH s 0€30MacHOCTH pH 00palleHuu ¢ Ipubopamu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 310POBbs U COOIOEHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIICH Cpeie; —OCYUIECTBIATh MOUCK HHPOPMAIUH PU3UIECKOTO
cozepx’aHus B ceTu IHTEpHET, Ha OCHOBE UMEIOIUXCS 3HAHUW U TyTEM CpaBHEHUS
JIOTIOJIHUTENBHBIX UCTOUHUKOB BBIIEIISATH HHPOPMAIUIO, KOTOPAsl ABJIAETCS IPOTUBOPEUNBOM
WA MOKET OBITh HETOCTOBEPHOI; —HCII0JIb30BATh [P BBIIIOJIHEHUU YUEOHBIX 3a/laHui
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy (PU3NUECKOTO COACPIKAHUS, CIIPABOUHbIE MaTEPHUATIBL,
pecypcsl ceti IHTepHeT; BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus
uH(GOpMaIlMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYI0; —CO37aBaTh COOCTBEHHbIE
NUCbMEHHBIE U KPATKHE YCTHBIE COOOIEHNUs, 000011asi HUHPOPMAIHIO U3 HECKOJIBKHUX
UCTOYHUKOB (PU3NYECKOTO COAECPHKaHUs, B TOM UUCIE MMyOJUYHO IPEICTABISTh PE3YJIbTAThI
MPOEKTHOM WJIU UCCIIEI0OBATEIbCKOM AESITEIBHOCTH; ITPU 3TOM IPAMOTHO HCHOJIb30BaTh
W3YYEHHBIN MOHATUHUHBIN annapar Kypca (U3UKU, COIPOBOXKAATH BHICTYIUICHHE
Ipe3eHTalrel; —IIpY BBIITOJIHEHUH YY€OHBIX MPOEKTOB U UCCIETOBAHUN (PU3NUECKHUX
IPOLIECCOB pacipeiesaTh 00sI3aHHOCTH B TPYMIE B COOTBETCTBUHU C ITOCTABIECHHBIMU
3aJlayaMu, CJIEIUTh 32 BBIIIOJIHEHUEM IJIaHa JEHCTBUN U KOPPEKTUPOBATH €T0, aIEKBATHO
OLICHUBATh COOCTBEHHBIN BKJIAJ B I€ATEIbHOCTh IPYIIbI; BHICTPAUBATh KOMMYHUKATUBHOE
B3aMMOJEICTBHE, IPOSBIISAS TOTOBHOCTh pa3pelaTh KOHQIUKTHIL. [lepemernienue, myTs,
yIJI0Basi CKOPOCTh, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CUJIA TAKECTH, YCKOPEHUE CBOOOIHOTO
najieHus, BEC Tella, UMITYJIbC Teja, UMITYJIbC CHIIbI, MEXaHMYeCKasi paboTa U MOIIHOCTD,
NOTEHIMAJIbHAS] SHEPIUS TEJA, TOJHIATOrO HaJl HOBEPXHOCTHIO 36MIIH, TOTEHI[UAIbHAS
DHEPrUs CKATOU NMPY>KUHBI, KHHETUYECKAsI SHEPI U, MOJHAS MEXaHUYECKasl YHEPTUs, IEPUOJT
¥ 4acToTa KojeOaHuH, IJIMHA BOJIHBI, TPOMKOCTb 3BYKa U BbICOTA TOHA, CKOPOCTh CBETA,
1oKa3aTelb MPEJIOMIICHHUS CPEeJibl); IPU ONMUCAHUU MTPABUIIBHO TPAKTOBATh (PU3NYECKUI
CMBICJI UCTIOJIb3YEMBIX BETMYMH, 0003HAYEHUS U €IMHULIBI (PU3HUUECKUX BEJIIMYMH, HAXOIUTh
(bopMyJIbl, CBA3BIBAOLIME JAHHYIO (PM3HYECKYIO BEIUYHUHY C IPYTUMH BEJIMUYUHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH; —XapaKTepU30BaTh CBOMCTBA
TeN, PU3NYECKHE SIBICHUS U MPOLECCHI, UCIIONb3Ys 3aKOH COXPAaHEHHUS SHEPTHH, 3aKOH
BCEMHUPHOTO TATOTEHHUS, IPUHIUI CYNEPIIO3UIIMK CUJI, PUHIIMI OTHOCUTENIbHOCTHU ["anumes,
3aK0oHbl HbIOTOHA, 3aKOH COXpaHEHUs] UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMIICHHUS CBETA,
3aKOHBI COXPAaHEHHUE 3apsI0BOIO U MACCOBOT'0O YHCEI IIPH SIIEPHBIX PEAKLHUSX; ITPH 3TOM
JlaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alHCHIBATH €0 MAaTEMAaTUYECKOE BHIPAKEHUE;
—OO0BSICHATH (PU3MUECKHE MTPOLIECCH U CBOMCTBA TEJ, B TOM UUCIIE U B KOHTEKCTE CUTYyaIlHil
IPaKTUKO-OPUEHTHUPOBAHHOTO XAPAKTEPa: BBISBIIATH IPUUNHHO-CIIECTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 2—3 JOTMYECKHX I11aroB ¢ OMOPON Ha 2—3 M3yUEHHBIX CBOMCTBA
busznyecKux SBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; —pelaTh pacu€THbIE



3a1a4n (OMUpAIOUINecs Ha CUCTEMY U3 2— 3 ypaBHEHUIl), UCIIONB3YS 3aKOHBI U (DOPMYIIBI,
CBs3bIBaIOIIME (PU3MUECKUE BETUYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3aJ]a4M 3alMChIBATh
KpaTKOE yCJIOBUE, BBISIBIISITh HEJOCTAIOIINE WM N30bITOYHBIC IaHHbIE, BRIOUPATh 3aKOHBI U
dbopmyIbl, HEOOXOAUMBIE JUISl pEICHUS, IPOBOAUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTh
MOJIYYeHHOTO 3HAYeHUS (PM3UUECKOM BEIMYMHBI; —paclo3HaBaTh MPo0OJIeMbl, KOTOPbIE
MO>KHO PEIIUTh MPU TOMOIIHU (HU3UIECKUX METOI0B; UCIIOJIb3Ysl ONMMMCAHUE UCCIICOBAHUS,
BBIICJISITH MPOBEPSIEMOE MPEIOJIOKEHUE, OLIEHUBATH MPABUIILHOCTh MOPSJIKA MPOBEICHUS
UCCJIEIOBAHMUSI, JIENAaTh BBIBOJIbI, MHTEPIPETHUPOBAThH PE3yIbTaThl HAOIIOACHUI U OTIBITOB; —
IIPOBOIUTD OTBITHI IO HAOTIOACHUIO (PU3NUECKUX SABICHUM UITH PU3NIECKUX CBOMCTB TEI
(u3yueHue BTOporo 3akoHa HpioToHa, 3aKk0HA COXpaHEHHsI SHEPTUH; 3aBUCUMOCTh IEpHOia
kosneOanuit 34 [Ipumepnas paboyas nmporpaMMa MpyKMHHOTO MasiTHUKA OT MacChl rpy3a U
KECTKOCTU MPYKUHBI M HE3aBUCUMOCTD OT aMIUIUTYbl MaJIbIX KOJIeOaHUH; IPIMOIHMHEHHOE
pacmpocTpaHeHHE CBETa, Pa3JIoKeHHE OEIOTr0 CBETa B CIIEKTP; M3yUEHUE CBOWCTB
M300paKEeHUS B MJIOCKOM 3€pKalie U CBOMCTB U300pa’keHHUs MpeaMeTa B coOuparoiiei
JUH3€; HAaOJII0JCHUE CIIOLIHBIX U IMHEHYaThIX CIEKTPOB U3JTyUEHUs): CAMOCTOSITENIbHO
co0uparh yCTAaHOBKY U3 N30BITOYHOIO HAOOpa 000PY0BaHMSI; ONUCHIBATH X0/ OIbITA U €r0
pe3ynbTaThl, GOPMYITUPOBAThH BBIBOJIbI; —IIPOBOJIUTH MIPU HEOOXOUMOCTH CEPUIO TPSIMBIX
U3MEPEHU, onpeieNisis CpeiHee 3HaUeHUE U3MEPsAEeMOil BEIMYUHBI ((POKYCHOE pacCTOSHUE
coOuparoiieit JTMH3bI); 000CHOBBIBATH BHIOOP CITOCO0A U3MEPEHUS/M3MEPUTETHHOTO
npubopa; —IpPOBOAUTH UCCIIEI0BAHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM TIPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHH MIPH
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4aJIbHOW CKOPOCTH; Ieproaa KojieOaHui
MaTEeMaTHYECKOTO MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yTJla OTPaKEHHUs CBETa OT yIJia
NaJICHUS U yTJIa MPEJIOMIICHHUS OT yTJa MaJIeHus): TNIaHUPOBATh UCCIIEOBAHHE,
CaMOCTOSITENIbHO COOMpAaTh YCTAHOBKY, (PUKCHUPOBATH PE3yIbTATHI MOTYYCHHON 3aBHCUMOCTH
bu3NYECKUX BETMYHH C yU4ETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHUH B BUE TaOIUIl U
rpaduKoB, JeaTh BEIBOABI IO pe3yIbTaTaM UCCIIEI0BAHUS; —IIPOBOJIUTH KOCBEHHbBIC
U3MEpEHUS PU3NYECKUX BEITMUUH (CPEHss CKOPOCTh U YCKOPEHHUE Tela pu
PaBHOYCKOPEHHOM JIBH>KEHUH, YCKOPEHHE CBOOOIHOIO MaJAeHUs, KECTKOCTD MPYKHUHBI,
KO3(pUIIMEHT TPEHUS CKOJILKECHHS, MEXaHu4YecKas paboTa U MOIIHOCTb, YaCTOTa M TIEPHO]T
KoJIe0aHUI MaTeMaTUYeCKOro U MPYKUHHOTO MasgTHUKOB, ONITUYECKasi CHJIa COOMparoIien
JIMH3BI, PAIMOAKTUBHBIN (DOH): TIIAHUPOBATH U3MEPEHHUSI; COOMPATH IKCIIEPUMEHTAIBHYIO
YCTaHOBKY U BBIMIOJHATH U3MEPEHUS, CIAEAYS MPEI0KEHHON MHCTPYKIIUU;, BBIYUCISTh
3Ha4YeHHNE BETMYMHBI M aHATTM3UPOBAThH MOyUYEeHHBIC PE3yIbTaThl; —COOII0IaTh MpaBUia
TEXHUKHU O€30MaCHOCTHU MpU padboTe ¢ J1abopaTOPHBIM 000PYI0BAHUEM; —Pa3INIaTh
OCHOBHBIE MTPU3HAKU W3YYCHHBIX (DU3MUECKUX MOJIENeH: MaTepuaabHas TOYKa, a0COMOTHO
TBEP/I0E TEN0, TOUCYHBIN NCTOYHHK CBETA, JTy4, TOHKAs JIMH3A, IJITaHETapHask MOJIENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SIApa; —XapaKTepU30BaTh MPUHITUTIBI JEHCTBHS H3yUYEeHHBIX
puOOPOB ¥ TEXHUYECKHUX YCTPOUCTB C OMOPOI Ha UX OMUCAHUS (B TOM YHKCJIE: CIUIOMETD,
JATUYUKHU MOJIOKEHHUS, PACCTOSIHUS U YCKOPEHHUS, PaKeTa, 3XO0JIOT, OUKH, IEPUCKOIL,
¢doToanmnapart, ONTHYECKHE CBETOBO/IbI, CIIEKTPOCKOII, J03UMETp, kKamepa Bunbcona),
UCIIOJIB3YS 3HAHUS O CBOMCTBaX (PU3MUECKUX SBJICHUM U HEOOXOUMbIE (PHU3HUECKUE
3aKOHOMEPHOCTH; —HCIOIb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKU U3yUEHHBIX
TEXHUUYECKUX YCTPONCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJIOTMUYECKHUX MPOIIECCOB MPH
peleHny y4eOHO-TIPaKTUYECKUX 3a/1a4; ONITUYECKUE CXEMBI JUI MOCTPOCHUS U300paskeHU



B TUIOCKOM 3€pKajie U COOMPAFOIIEH JTMH3€E; —IPUBOAUTH MPUMEPBI/HAXOAUTH HHHOPMAITHIO
0 MpUMepax MPaKTUIECKOTO UCTIONH30BaHMS (PHU3NIECKIX 3HAHUHN B TIOBCETHEBHOM KU3HU
I obecriedeHus 0€30MacHOCTH TIpH 0OpaIleHn ¢ MPUOOPaMH M TEXHUUSCKUMHU
yCTPOMCTBAMH, COXPAHECHHUS 3I0POBbS U COOTIOACHHUS HOPM SKOJIOTHUECKOTO TIOBEICHUS B
OKpY>KaroIIel cpeJie; —OCYIIECTBIATh MOUCK HHPOpMAIH (PHU3NIECKOTO COIepPIKaHuUs

B ceTH MIHTEepHET, CaMOCTOSTENBHO (GOPMYIUPYS TTOMCKOBBIHN 3aMIpOC, HAXOAUTh MyTH
oTpeieNieHus JOCTOBEPHOCTHU MOTyUYeHHOW MH(OPMAIINK HAa OCHOBE UMEIOIINXCS 3HAHUH U
JOTIOJTHUTEIHHBIX UCTOYHUKOB; —HCITOJIB30BAThH TIPH BBIMTOTHEHUHN YUECOHBIX 3aIlaHUN
HAyYHO-TIOMYJISIPHYIO IUTEPaTypy (PU3NUECKOTO COACPIKAHMUS, CTPABOYHBIEC MATEPHAIIBI,
pecypchl cetn IHTepHET; BageTh IpUuéMaMi KOHCTICKTUPOBAHUS TEKCTa, IPeoOpa3oBaHuUs
nH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYI0; —CO3/1aBaTh COOCTBEHHBIC
MMCEMEHHBIE ¥ YCTHBIE COOOIICHHSI Ha OCHOBE MH(GOPMAITH U3 HECKOJIbKUX MCTOYHHUKOB
(bU3UYECKOTO COAEPKaHUSI, MyOJIMIHO MPECTABIIATh PE3YJIbTAThl IPOSKTHON WU
UCCIICIOBATENLCKOM IeATETLHOCTH; TIPU ATOM TPAMOTHO UCTIOIh30BaTh U3yUEHHBIH
MOHSATUIHBIN arnmapaTt u3y4aemMoro pasjaeia (U3uKd U COMPOBOXKIATh BHICTYIUICHHUE
MpEe3EHTAIUEN

TemaTHuyeckoe NVIAHMPOBAHUE.
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fizika.narod.ru/index.htm LIEHHOCTHBIM OTHOIIIEHUEM
http://www.fizika.ru/index.php | k gocTIKeHUSIM
http://phys.reshuege.ru/ POCCHIICKHX (PM3UKOB U
http://phys.sdamgia.ru/ poccuiickoi

http://distolymp2.spbu.ru/olymp/ | ¢dusukomaTemaTryeckoit
IIKOJIBI, K HCITOJIb30BAHUIO
ITHX JIOCTUKCHUHN B IPYTUX
HayKax M MPHUKJIAIHBIX
chepax. I'paiknanckoe u
JAYXOBHO-HPABCTBEHHOE
BOCIIUTAHWE:
TOTOBHOCTBIO K
00CYKIEHUIO ITHUECKUX
po0JieM, CBSI3aHHBIX C
MPAKTUYCCKUM
MIPUMEHCHHEM JIOCTHKCHUN
HAyKH, OCO3HAHUEM
BaXHOCTH MOPAJIbHO-
STHYECKUX TMPUHITUIIOB B
JIESITETbHOCTH YYEHOTO.



http://fcior.edu.ru/catalog.page
http://www.fizika.ru/index.php

MexaHn4yeckue
KOJIeOaHUS U BOJIHBI.
3BYK.
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du3nyeckoe BOCIUTAHUE,
(popmupoBanue
KYJbTYPbI 310POBbS 1
3MOLMOHAJIBHOIO
0J1aronoJryyms:
TOTOBHOCTBIO IPUMEHSATh
3HaHUS B NHTEPECaX CBOETO
3/10pOBbsl, BEJCHUS
3JI0pOBOT0 00pa3a KU3HU
(3mopoBoe MUTaHMeE,
cOamaHCUPOBAaHHBINA PEKUM
3aHIATHI U OT/IbIXA,
perynspHas puznyeckas
AKTUBHOCTb);
c(hOpMUPOBAHHOCTHIO
HaBBIKa pedIeKcu,
IPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY U TaKOro ke
paBa JAPyroro 4ejaoBeKa.

I'pamxnanckoe U 1yX0BHO-
HPABCTBEHHOE
BOCIIUTAHHE:
TOTOBHOCTBIO K
00CYKIEHUIO AITHUECKUX
npo0JieM, CBA3aHHBIX C
MPAKTUYECKUM
HpI/IMeHeHI/IeM IIOCTI/I)KGHI/Iﬁ
HayKH, OCO3HAaHUEM
BAKHOCTH MOPAJIBHO-
ATUYECKUX IIPUHLIUIIOB B
JIESITETbHOCTH YYEHOTO.

ITarpnornyeckoe
BOCIHTAHHE:
NPOSIBIIEHUEM HHTEpeca K
MPOIIJIOMY U HACTOSIIIIEMY
POCCHUICKON HayKH,
[EHHOCTHBIM OTHOIICHUEM
K JOCTHXKEHHSIM
pOoccUiicKuX (PU3UKOB U
POCCUICKOMN
(u3uKOMaTeMaTH4ECKON
IIKOJIBI, K UCIIOJIb30BaHUIO
9THX JIOCTHKECHUH B IPYTUX
HayKax M MPUKJIATHBIX
chepax. I'paxknanckoe u
AYXOBHO-HPABCTBEHHOE
BOCIIHTAHHE:
TOTOBHOCTBIO K
00CYXICHUIO dTHIECKUX
npobiem,

JcTeTHYecKoe
BOCIIMTAHHE:




SHGKTpOMaFHI/ITHOC
ITOJIC.
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CITIOCOOHOCTBIO K
SMOIMOHATBHOMY U
ACTETUYECKOMY
BOCHIPUSTHIO
MaTeMaTHYECKUX O0OBEKTOB,
3a71a4, pELICHHH,
pacCyXJICHUI; YMEHUIO
BHJIETh PUBNICCKUE
3aKOHOMEPHOCTH B
HCKYCCTBE.

TpynoBoe BocniuTaHue:
OCO3HaHHBIM BBIOOPOM U
MMOCTPOCHHUEM
WHJIUBUYyIbHOMN
TPACKTOPUH 00pa30BaHUS U
YKU3HEHHBIX TUIAHOB C
y4ETOM JIMIHBIX HHTEPECOB
U OOIIECTBEHHBIX
noTpedHOCTEH.

CBSI3aHHBIX C
MPAKTUICCKAM
NPUMEHEHHUEM JOCTHXCHUN

I'pamxnanckoe U 1yX0BHO-
HpPaBCTBEHHOE
BOCIIUTAHUE:
TOTOBHOCTBIO K
BBITIOJTHEHHUIO
00s13aHHOCTEH rpakJaHUHA
U peasn3aliiy ero mnpas,
MIPE/ICTaBICHUEM O
(u3NYEeCKUX OCHOBaX
(b YHKIIMOHUPOBAHUS
Pa3JINYHBIX CTPYKTYP,
SIBJIEHUM, IPOLIEITYP
IpaXJaHCKOT0 00IIecTBa
(BBIOODBI, OIPOCHI U TIP.)

IleHHOCTH HAYYHOTO
MO3HAHMS:

OpHEHTAaLINEN B
JIeATEIIbHOCTH Ha
COBPEMEHHYIO CHCTEMY
HAYYHBIX MPECTaBICHUN
00 OCHOBHEBIX
3aKOHOMEPHOCTSIX Pa3BUTHS
YeIIoBeKa, TPUPOJIBI U
00111eCTBa, TOHUMaHUEM
HayKH Kak cepbl
YeJI0BEYECKOM
JISITEJIbHOCTH, ITAIOB €€
Pa3BUTUS U 3HAYMMOCTHU
JUTSL Pa3BUTHUS




LUBWIH3ALUN.
JIKOJIOTHYECKOe
BOCIIMTAHME:

OpHEHTALUEN Ha
NPUMEHEHNE Hay4YHbIX
3HAHUW I pELICHUS 3a]1a4
B 00J1aCTH COXPAHHOCTH
OKpY>KarollIel Cpeibl,
IJIAaHUPOBAHUS TIOCTYIIKOB
Y OIIEHKHU MX BO3MOHBIX
MOCJIEICTBUN JUIA
OKpY>Karollen Cpeibl;
OCO3HaHHEM TT100aIbHOTO
XapaxkTepa 3K0JIOTHUYEeCKUX
npo0JIeM U yTel ux
peuieHusl.

I'paiknanckoe ¥ 1yXOBHO-
HPaBCTBEHHOE
BOCIIUTaHHeE:
TOTOBHOCTBIO K
00CYXICHUIO ITHYECKUX
npo0seM, CBI3aHHBIX C
IMPAKTUYCCKUM
IPUMEHEHHUEM JTOCTUKEHUIN
HayKH, OCO3HAHUEM
BaXHOCTU MOpPaJIbHO-
OTUYCCKHX NPUHIHUIIOB B
JeSITeIbHOCTH YYEHOTO

Crpoenue aToma u
aATOMHOTO Si7pa.
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TpyaoBoe BocnnuTanue:
YCTaHOBKOM Ha aKTUBHOE
y4acTHe B pelIeHUn
MPaKTUYECKUX 3a]1aY,
OCO3HAaHUEM BAKHOCTHU
MaTeMaTU4YeCcKOro
oOpazoBaHus Ha
MPOTSKEHUH BCEH )KU3HU
JUISL YCITEITHOM
npodeccuoHambHOM
JESTETLHOCTH U Pa3BUTHEM
HEOOXOUMBIX YMEHUH.
JcTeTn4YecKoe
BOCIIMTAHME:
CIOCOOHOCTBIO K
SMOILMOHAIBHOMY U
ACTETUYECKOMY
BOCIIPUSITUIO
MaTeMaTUYeCKNX 0ObEKTOB,
3a/71a4, peLICHHH,
pacCyXIeHHI; YMEHUIO
BUJIETh GUBUYECKUE 3aKOHBI
B HCKYCCTBE.

IleHHOCTH HAYYHOI'0




Ctpoenue
BCEJICHHO.

MO3HAHMS:

OpHUEHTALIMEN B
JeATEIbHOCTH Ha
COBPEMEHHYIO CUCTEMY
HAy4YHBIX NPECTaBICHUN
00 OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUS
YeJI0BEKa, MPUPOBI U
oOuiecTBa, MOHUMAHUEM
MaTeMaTHYECKOU HayKH Kak
cdepbl ueIoBeuecKoi
JIeATEIILHOCTH, DTAIoB e€
Pa3BUTHUS U 3HAUUMOCTH
JUTSL pa3BUTHUS
LUHUBWIM3AIUU.

IToBTOpEHHE.

LleHHOCTH HAYYHOT 0
NO3HAHUS:

OBJIAJICHUEM SI3BIKOM
¢bu3nku ¥ PU3MIECKOn
KYJIBTYpOH KaK CpeiCTBOM
MO3HAHUS MUPA;
OBJIaJICHUEM MPOCTEULTUMU
HaBbIKaMU
UCCIIEIOBATENBCKOM
JeSITeIbHOCTH.

du3nyecKkoe BOCMUTAHME,
¢opmupoBanue
KYJbTYPbI 310POBbS U
IMOLMOHAIBHOI0
Os1aromosyqus:
TOTOBHOCTBIO TPUMEHSTh
3HaHUA QU3UKHU B
MHTEpECax CBOETO
3II0POBbsI, BEACHUS
3JI0pOBOT0 00paza )KU3HU
(3mopoBo€ MUTaHUE,
cOaaHCUPOBAHHBIN PEXUM
3aHATHH U OT/IbIXA,
peryisipHas pu3nuecKas
AKTUBHOCTb).

I'pamxnanckoe U 1yX0BHO-
HPaBCTBEHHOE
BOCHUTAHUE:
TOTOBHOCTBHIO K
00CYKIEHUIO AITHUECKUX
po0JieM, CBSI3aHHBIX C
MPaKTUIECKUM
IPUMCHCHUEM I[OCTI/I)KGHI/II\/’I
HayKH, OCO3HAHHEM
BOKHOCTH MOPAITbHO-
ITUYECKHUX MPUHIIUIIOB B




JEATEIIbHOCTH YUYEHOTO.

du3nyeckoe BOCIUTAHUE,
(popmupoBanue
KYJbTYPbI 310POBbS
IMOIHOHAIBHOIO
0J1aronoJryyms:
TOTOBHOCTBIO IPUMEHSITh
3HAHUA 110 PU3UKE B
HMHTEpecax CBOETO
3/10pOBbs, BEJCHUS
3JI0pOBOTO 00pa3a KU3HU
(3mopoBoe mUTaHUE,
cOaaHCUPOBAaHHBIN PEXKUM
3aHSTHUN U OT/bIXA,
perynspHasi puznuecKas
AKTHUBHOCTb).

TpyaoBoe BocnnuTanue:
YCTaHOBKOM Ha aKTHBHOE
y4acTH€ B pEIICHUU 3a/1a4
MPAKTUYECKOU
HaIPaBJIECHHOCTH,
OCO3HAaHHEM Ba)KHOCTHU
oOpazoBaHus Ha
IPOTSKEHUH BCEH KU3HU
JUISL yCIEITHOM
npodecCuoHaTbHOM
NESATCIILHOCTH U Pa3BUTHUEM
HEOOXOUMBIX YMEHUH.
JcTeTH4YecKoe
BOCHUTAHUE:
CIOCOOHOCTBIO K
SMOIMOHATBHOMY U
ACTETUYECKOMY
BOCTIPUSATHIO HAYYHBIX
00BEKTOB, 337124, PEIICHH,
pacCcyXJI€HUI; YMEHUIO
BHUJIETH (pU3nUECcKUe
3aKOHOMEPHOCTH B
HCKYCCTBE.
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