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I. COAEP’)KAHUE OBYYEHMUSA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o mpupone. SBneHus npuponasl. dusznueckue ABICHUSA:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usnueckux BenuuuH. Dusmueckue
npubopsl. [lorpemnocts n3mMepennii. MexxayHapoiHas cucTeMa €IMHULL.

Kak ¢uszuka u Jpyrue ecTeCTBEHHbIE HAyKH H3Yy4yaloT MPHUPOAY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKAa HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaemMoro sBieHus. Onucanue PU3NYECKUX SIBICHUN C TOMOLIBI0 MOJIENIEH.

Jemoncmpayuu.

1. MexaHnyeckue, TEIUIOBBIC, AIEKTPUYECKUE, MarHUTHBIE, CBETOBBIC
SIBJICHUSL.

2. dusnyeckre Npuoopsl U MPOIEAypa MPSIMBIX U3MEPEHUM aHATIOTOBBIM
U 1IUGPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1 Omnpenenenue 1EHbl IeIECHUS IKaJIbl U3MEPUTETHLHOTO MpUdopa.

2 N3mepeHne pacCTOSTHUMN.

3. N3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

4 Onpenenenue pa3MepoB MaJbIX TEJL.

5. N3smepenune temneparypbl IpU MOMOIIM KUJIKOCTHOTO TEPMOMETPA U
JaTYMKa TEMIIEPATypPhl.

6. [IpoBenenue wuccimenoBaHus II0 NPOBEPKE THUIIOTE3bl: JTAIBHOCTH
noJsiéra mapuka, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJible, YeM OOJbIlIe BHICOTA
IIyCKa.

Paznea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbl, HX pa3Mmepbl. OTMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHne dacTtull BeniecTBa. CBsI3b CKOPOCTH JBMXKEHHUS YAaCTHI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHbI€ COCTOSIHUS BEILIECTBA: CTPOCHUE I'a30B, KUIKOCTEU U TBEPJBIX
(kpuctamindeckux) Teia. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Jemoncmpayuu.

1. HaGmonenne OpoyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysun.

3. HaGmionenue  sBieHUM, OOBSACHSIOUIMXCS  MNPUTSHKEHUEM WU
OTTAJIKUBAHUEM YaCTHIl BEIIIECTRA.

Jlabopamopnuie padbomot u onvimot.

1. OneHka 1uameTrpa aromMa METOJOM pAIOB (C HCHOJb30BaHUEM
dotorpaduii).

2. OmnBITHI 110 HAOTIOICHUIO TETJIOBOTO PACHIUPEHUS T'a30B.

3. OnpiTel 1O  OOHAapyXEHHWIO JICHUCTBUS CHJI  MOJEKYJSIPHOTO
TPUTSKCHUSL.

Paznen 3. /IBu:keHHe U B3aMMOIEHICTBHE TeJl.

Mexannyeckoe ABUXKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUYKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM JBMKEHHH. Pacyér myTtu u
BPEMEHU JIBUKEHUS.

SBrieHne MHEPIMU. 3aKOH HHEpUUU. B3anmoaeHCTBUE Tesl KaK MpUYMHA
U3MEHEHUSI CKOPOCTHM JBMOXKEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B EIUHHIIE
00BEMa BelecTna.

Cuita KaKk XapakTepUCTUKa B3auMojaeicTBUs Teda. Cuila yrnpyrocTu U 3aKoH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TsokecTd. Cuia TSKeCTH Ha Apyrux IuaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HalpaBJICHHBIX MO OJHOW MNpsAmoil. PaBHoaelcTBytomas cui. Cuiaa TpeHUS.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MPUPOJEC U TEXHUKE.

Jemoncmpauuu.

1. HaGmronenre MexaHU4ecKoro TBUKEHUS TeTa.

2. N3Mmepenune cKopocTH NPSMOJIUHENHOTO ABUKECHUS.

3. HabGmronenvie siBieHUs: HHEPIIUH.

4. HabGnronenre n3aMeHeHrs CKOPOCTH MPU B3aUMOJICHCTBUU TElL.
5. CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEIL.

6. CrnoxeHue cuil, HallPaBJIEHHBIX 110 OJJHOM MPSMOM.

Jlabopamopnwie padbomot u onvimol.

1. OnpeneneHue CKOPOCTH PABHOMEPHOIO JBMKEHUs (lIapuka B
KHUJTKOCTH, MOJIEIIH JIEKTPHUIECKOTO aBTOMOOMIIS M TaK Jaiiee).

2. Omnpenenenne CpeTHEN CKOPOCTH CKOJIBKEHUS OpycKa WM IIapHuKa Mo
HAKJIOHHOM TJIOCKOCTH.

3. OrnpeneneHue mIOTHOCTH TBEPIOTO Tea.



4. OnpIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb pacTsKEHUS
(nedopmanun) NpyXKUHBI OT NPUITOKEHHOW CHJIBI.

5. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHUJIbI TPEHUS CKOJIbKEHUS
OT Beca Teja U XapakTepa CONPUKACAIOIINXCS TTOBEPXHOCTEH.

Paznea 4. JlaBjieHne TBEPABIX TeJI, dKUIKOCTE U ra3os.

Hasnenue. CriocoObl yMEHbILICHUS U YBETUYEHUS AaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJeHHMs Tra3za OT 00bEma, Temmneparypbl. Ilepemaua naBneHus
TBEPABIMU TEJAMH, KUAKOCTAMM M rasamu. 3akoH llackana. ITHeBmaTmueckue
MalIHbl. 3aBUCUMOCTb JABJICHMS KUIKOCTU OT TIiayOuHBL. ['Mapocrarhueckuii
napanokc. Coobiaromuecst cocynbl. [ 'uapaBinyeckie MeXaHu3Mbl.

AtMmocdepa 3emnn u arMmochepHoe AaBieHue. [IpuumHBI cylecTBOBaHUS
BO3yIIHON 00osouku 3emin. OmnbiT Toppuyennu. M3mepenue atMochepHOTro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTro JTABICHUSI.

JleficTBUE KUIKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX Teso. BriTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Jemoncmpayuu.

1. 3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYpPHI.

2. [lepenava naBneHUs KUJIKOCTHIO U Ta30M.

3. Coobmaromuecst COCYIbl.

4. I'mppasnuueckuit mpecc.

5. [IposiBneHue necTBUs aTMOCPEPHOTO TaBICHUS.

6. 3aBUCHMOCTH BBITAJIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM YacCTH
Tea ¥ INIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BBITATKMBAIOIIEH CUIIBI BECY BHITECHEHHOW KUJKOCTH.

8. VYcioBue IUIaBaHUA TEJ: IUIABAHWUE WJIM TOTPYKEHUE TeEIl B

3aBUCUMOCTH OT COOTHOIICHUS TIJIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopnuie padbomst u onvimeot.

1. HccnenoBanne 3aBUCHUMOCTH Beca Tejla B BoAe OT 00BEMa
MOTPYKEHHOW B XKUJKOCTh YACTH TEA.

2. OnpeneneHue BBITAJIKUBAIONICH CHUJIbI, JEHUCTBYIOIIEH Ha TeJO,
MOTPYKEHHOE B KUJIKOCTD.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, ICMCTBYIOIIEH Ha
TE€JIO B )KUJIKOCTH, OT MAacChl TeJa.

4. OnpITHI, JEMOHCTPUPYIOIIHE 3aBUCHMOCTH BBITAIKUBAIOIICH CHIIBI,
JEUCTBYIOIIEH Ha TEJO B KUJIKOCTHU, OT 00bEMa MOTPY>KEHHOU B KHAKOCTh YaCTH
TeJIa ¥ OT INIOTHOCTH >KUJKOCTH.



5. KoncTpynpoBanne apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIIpeIeNIEHUE €€ IPY30I0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTB. DHEpPrusi.

Mexanudeckast padota. MOIIHOCTb.

[IpocTbie MeXaHU3MbI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. IlpaBumiio
paBHOBecus pbluara. [IpumeHeHue npaBuiIa paBHOBECHsS pblyara K OJIOKY.
«3onoroe mpaBwino» MexaHuku. KIIJ[ mpocteix MexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuneTrmueckas W NOTEHUHANbHAS DHEPTHUS.
IIpeBpaieHne 0JHOrO BHUJ1a MEXaHUYECKOW IHEPTUM B IPYTOM. 3aKOH COXPAaHEHMS
SHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. [IpuMepbl IPOCTBIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Omnpenenenne pabOThl CHIIBI TPEHHUS IMPU PABHOMEPHOM JABUKEHHUH
TeJa 0 TOPU30HTAJIbHOM MTOBEPXHOCTH.

2. HccnenoBanne yciioBUM paBHOBECHS phlyara.

3. N3amepenne KIIJ[ HakKITOHHON TIIIOCKOCTH.

4. N3ydeHne 3aK0Ha COXpaHEHUSI MEXaHUYECKOW SHEPTUU.
8 KIIACC

Pa3znen 6. TenioBbIe SIBJICHHS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKOU TEOPUU CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopaenun TBEPAOrO, KUAKOTO M Ta3000pa3HOr0 COCTOSHHUH BEIIECTBA.
Kpucrannmmueckue n amopdusie Tena. OObsiCHEHHE CBOWCTB Ta30B, YKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIO)KEHUU MOJEKYISIPHO--KHHETHYECKON TEOPUH.
CmaunBaHue U KaMWUISIPHBIE sSBJICHUA. TemIoBoe pacIiupeHe U CKaTue.

Temnepatypa. CBa3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBH)KCHUS
yactull. BHyTpenHsas »sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEM OJHEPIruu:
Teronepeaada u COBEPIIIECHUE paboTHI. Buasr TeTJIoNepeaun:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYYCHHE.

KomngecTBO TenmnoThl. Y AelbHAS TEIUIOEMKOCTH BelecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamadca. IlnaBrmenwe w
OTBEPJ/ICBAHUE KPHUCTAJUNIMYECKHUX BEIIECTB. Y AEJIbHas TEIUIOTAa IJIaBJICHUS.

[TapooOpa3zoBanue u konaeHcanus. Mcnapenue. Kunenue. YjaenpHas TerioTa
6



napooOpa3oBaHus. 3aBUCUMOCTb TEMIEpaTyphl KUIIEHUS OT aTMOC(EepHOro
JABJICHUS.

BnaxuocTs Bo3nyxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHUS.

[Mpuniunel pa6otsl TeruioBbix asurateneit KIIJ TermioBoro asuraress.
TennoBele IBUTATENN U 3aLMTa OKPYKAIOWIEH CPEIbI.

3aKOH COXpaHEHMS U NPEBPALIEHUS SJHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1 HaGmronenre 6poyHOBCKOTO IBUKEHUS.

2 Ha6monenue nuddysun.

3. HaGmronenue siBjieHUi cMauMBaHUS U KATWIISPHBIX SBICHUH.

4 HaGmronenue TeminoBoro paciumpeHust Tel.

5. N3menenne napiieHus Tra3za Nmpu U3MEHEHUHM OoObEMa M HarpeBaHUU
WJIH OXJIQXKICHUU.

6. [TpaBuiia u3mMepeHus TemMnepaTyphl.

7. Bubr Teronepenaym.

8. OxJtakIeHUe TIPU COBEPILICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHn# padOThl BHEUTHUMHU CUIIAMH.

10.  CpaBHEHHE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.

11.  HaOmioneHue KumeHwus.

12.  HaOmroneHue mocTOsSHCTBA TEMIIEPaTyphl IPH IJIABJICHUU.
13. Moienu TEIUIOBBIX ABUTaTEIEH.

Jlabopamopnuie padbomut u onvimet.

1. OnpiThl 1O  OOHAPYXKEHUIO  JEHUCTBUS CHJI  MOJIEKYJSIPHOTO
IPUTSKECHUS.

2. OnbIThI IO BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WUJIU caxapa.

3. OnBITH 110 HAOTIOJCHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KHUIKOCTEH
U TBEPABIX TEIL.

4. Omnpenenenue gaBiIeHUS BO3AyXa B OalNIOHE IIMPUIIA.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABICHUS BO3/lyXa OT €ro

00BEMa 1 HATPEBAHMS WIIA OXJIAKICHHUS.

6. [IpoBepka THUMOTE3bl JTWHEHHON 3aBUCMMOCTH JJIUHBI CTOJIOMKA
KUJIKOCTH B TEPMOMETPHIECKON TPYyOKE OT TEMIIEPATYPHI.

7. HaGmronenne m3MeHEHHWS BHYTPEHHEW JHEPTrUU Tela B PE3yibTaTe
TEIJIoNepe1aund U pabOThl BHEIIIHUX CHIL.

8. UccnenoBanue siBiaeHUs TEMI00OMEHA MPU CMEIIMBAHUM XOJIOJHOU U
ropstueil BOJBI.



9. Omnpenenenue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOrO BOAOM TIpHU
TEII000MEHE C HArPEThIM METAJUNIUYECKUM LIHJIHHAPOM.

10.  OmpeneneHue yAenbHON TETUIOEMKOCTH BEILIECTBA.

11.  HccnenoBanue npoliecca UCIapeHusl.

12.  OnpenenieHUE OTHOCUTEIBHOM BIAXKHOCTH BO3/yXa.

13.  OmnpeneneHue yaenbHON TEIUIOTHI IUIABICHUS JIbAA.

Pazgen 7. Jinekrpuyeckne ¥ MATHUTHbBIE SIBJICHUS.

OnekTpusanus Ten. J[Ba poaa 3lEKTpUYECKHX 3apsazioB. BzaummogeicTBue
3apspKeHHBIX  Tell. 3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJIECHCTBUS
3apsHKCHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TeIaMu).

Dnektpuueckoe noisie. Hanpsk€HHOCTh anekrpudeckoro mossd. [IpuHuun
CYNEPHO3UINU IEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiaoB. DIEMEHTAPHbBINA JICKTPUUECKUAMN 3apsil.
Ctpoenne aroma. IIpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHCHMS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCJOBHUSL CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKA.
HNcToyHnkM MOCTOSSHHOTO TOKA. JIEMCTBUSA DJIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUM TOK B KUIKOCTAX U razax.

Onekrtpuueckass uenb. Cuiia TokKa.  DJIEKTPUUYECKOE  HaIpsKEHHE.
ComnpoTuBieHrEe MPOBOJHUKA. YIEIbHOE CONPOTHUBIEHUE BemlecTBa. 3akoH Oma
s yyactka uenu.  [lociiemoBarenbHOE M MapajulesIbHOE — COEAUMHEHUE
IIPOBOJHUKOB.

Pabora um MoOmHOCTh 3JeKTpHUecKoro Toka. 3akoH Jlxoymnsa—Jlenna.
DNeKTpUYecKue enu U MOTPEeOUTENH IeKTpUIecKkoit sHeprun B 0biTy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHbIE ~ MarHuThl.  B3aMMOIENCTBME  MOCTOSHHBIX  MarHUTOB.
MaruutHoe nosie. MarHutHoe nosie 3eMJId U €ro 3HAYE€HUE MJI KU3HU Ha 3eMIle.
OneiTr  Opcrega. MarauTHoe 1oji€  3JIEKTPUUECKOTro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. /[€MICTBE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DNeKTpoABUraTelb MOCTOSIHHOTO TOKa. lcmoib30BaHWE SJIEKTPOABUTATENEH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel apanes. fABneHue snekTpoMarHuTHON uHayKuuu. [Ipasumno Jlenua.

DneKTporeHepaTop. Cnoco0sl MOJTyYEHHUS ANEKTPUUYECKOM SHEPTHUH.
DNEKTPOCTAHIINK Ha BO3OOHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpauuu.

1. DIIeKTpU3alus Te.



2. JIBa poja SIEKTPUUECKUX 3apsiioOB U B3aUMOJCHCTBUE 3apsSKEHHBIX

TeJl.

3 Y CTpONCTBO U AEUCTBUE IIEKTPOCKOIIA.

4 DneKTpocTaTuuecKas MHTYKIIHS.

5 3aKOH COXpaHEHUS PIEKTPUUECKUX 3aPsIAO0B.

6. [IpoBOAHUKH U TUDIICKTPUKHU.

7 MoenupoBaHue CUIIOBBIX JIMHUM AIEKTPUYECKOTO MTOJIS.

8 NcTouHuky NocTOSHHOTO TOKA.

9 JIecTBUSA DIIEKTPUUYECKOTO TOKA.

10.  DJIEKTPUYECKUM TOK B KHUIKOCTH.

11.  T'a30Bblii pa3psia.

12.  M3mepeHue cUibl TOKA aMIIEPMETPOM.

13.  MBmepeHue 37eKTpUUECKOTO HAMPSHKEHUS] BOJTBTMETPOM.

14.  Peocrar u Mara3uH CONPOTHBIICHUH.

15.  B3aumMopelicTBUE MMOCTOSIHHBIX MAarHUTOB.

16.  MoaenupoBaHHe HEBO3MOKHOCTH Pa3/ieJICHUs MOJIOCOB MarHUTa.

17.  MopaenupoBaHre MarHUTHBIX TOJIeH MOCTOSIHHBIX MAarHUTOB.

18.  OmnbIT DpcTena.

19.  MarHuTtHoe noJyie ToKa. JJIEKTPOMAarHur.

20.  JlelicTBHE MarHUTHOTO IOJISI HA TPOBOJIHHUK C TOKOM.

21.  DIEKTpOABUraTesb MOCTOSSHHOIO TOKA.

22.  HccnepgoBaHue sIBIEHUS 3JIEKTPOMArHUTHOW WHIYKIIMH.

23.  Omnsitel Dapanes.

24.  3aBUCHMOCTb HAIlpaBJICHHUS WHIYKIIMOHHOTO TOKAa OT YCIOBHH €ro
BO3HHUKHOBEHUSI.

25.  DIEKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnuie pabomot u onvimot.

1. OneIThl TI0O HAONIONEHUIO SJCKTPU3ALMH TENl HWHAYKIUEH U TpH
CONPHUKOCHOBEHHH.

2. UccnenoBanne AEHCTBUSI AIEKTPUUYECKOTO IOJS HA MPOBOJHUKUA M
TUAJIEKTPUKH.

3. COopka u mpoBepKa paboThI TEKTPUICCKOM TSN MTOCTOSTHHOTO TOKA.

4. N3mepenue u peryampoBaHue CUIIbI TOKA.

5. N3mepenue u peryanpoBaHie HAPSHKEHUS.

6. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIIYIIETO YEPE3 PE3UCTOP, OT

CONPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.



7. OHBITBI, ACMOHCTpHUPYIOIHE 3aBUCHUMOCTH QJICKTPUICCKOTO
COIIPOTHUBJICHUA INPOBOAHWKA OT €ro AJHWHBI, INIOAAW ITONMCPEUYHOIO0 CCUCHUA U

Martepuaia.

8. [IpoBepka mpaBuiia CIOKEHUsI HANPSKEHUH TPU IMOCIIEI0BATEILHOM
COEIMHEHUHU JIBYX PE3HCTOPOB.

9. [IpoBepka mpaBuiia Al CUJIbI TOKA MPHU MapalIeTbHOM COEAUHEHUHU
PE3UCTOPOB.

10.  OmnpeneneHue pabOThI 3IEKTPUUECKOrO TOKA, HIYIIET0 4Yepes
pE3UCTOp.

11.  OnpeneneHue MOIIHOCTH JJIEKTPUUECKOTO TOKA, BBIAECISIEMON Ha
pe3ucrope.

12.  HccrmenoBanue 3aBUCMMOCTH CWJIBI TOKA, UAYILIETO 4Yepe3 JAMIIOUKY,
OT HANPSHKEHUS HA HEM.

13.  Omnpenenenue KIIJI HarpeBaTens.

14.  HccnenoBaHne MarHUTHOTO B3aUMOJAEHCTBUS MTOCTOSIHHBIX MArHUTOB.

15. M3ydeHWe MarHUTHOTO TOJII TMOCTOSHHBIX MAarHUTOB TMpU HX
00BbEIMHCHUH U Pa3/IeJICHUN.

16.  HccnenoBaHue [EWCTBUSL JJIEKTPUYECKOTO TOKA HAa MArHUTHYIO
CTpEJIKY.

17.  OnbIThl, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJECHCTBUS
KaTYIIKH C TOKOM ¥ MarHuTa OT CWJIbl TOKa M HalpaBJI€HUs TOKA B KaTYIIKE.

18.  M3yueHue neCTBUS MAarHUTHOTO MOJI HA IPOBOJHUK C TOKOM.

19.  KoHcTpyupoBaHue u nu3ydeHue paboThl SJIEKTPOIBUTATEINS.

20.  W3mepenue KII/] a5ekTpoaBUTraTeIbHON YCTAHOBKH.

21.  ONBITBI N0 UCCIEAOBAHUIO SBJICHUS AJIEKTPOMArHUTHOM WHIYKIIHH:
UCCJIE0BAaHNE U3MEHEHHI 3HAUYCHUS U HAIIPABIICHUS] UHIYKIHUOHHOIO TOKA.

9 KIIACC

Pa3nen 8. Mexanunueckue siBJIeHHUSs.

Mexanuyeckoe JBUXeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCHUTEIBLHOCTh MEXaHMYECKOTO0 JBHKCHHUA. PaBHOMEpHOE MPSMOJHUHEHHOE
nBkeHrne. HepaBHOMepHOe mpsiMOJiMHEHOe ABMKeHHE. CpeHsass U MTHOBEHHAs
CKOPOCTbH TeJia IPU HEPABHOMEPHOM JIBHXKEHUHU.

Yckopenue. PaBHOyckopeHHOE TpsiMOJIMHENHHOE JBrkeHue. (CB0oOOgHOE
nagenue. OneITe! [ ammies.

PaBHOMepHOE nBMKEeHHME IO OKpYXHOCTHU. Ilepron m wactora oOpareHus.

JluneliHas u yriioBas CKOpocTH. LIeHTpOoCTpEMHUTETBHOE YCKOPEHHUE.
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IlepBeiii 3akoH HeroroHa. Bropon 3akoH HprotoHa. Tpetunn 3akoH
Herorona. IlpuHumn cyneprno3uuuu cusi.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMS: CHAJIa TPEHHUSI CKOJIbXXEHUS,
CuJia TPEHUS MOKOs, IPYTrye BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOJHOIO
nagenus. JIBwxenue mianer BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue mMaTepuanbHON TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuibl. LIeHTp TsKeCTH.

NmMnynece tena. I3MeHenne nMnynbca. MMiynsc cuibl. 3aKOH COXpaHEHHUS
UMITyJIbCa. PEaKkTUBHOE IBUKEHUE.

Mexanuueckass pabota U MOHIHOCTb. PabGoTa cui TsbKecTd, yNpyroctw,
Tpeuusi. CBsi3b sHEPruu U padotel. [loTeHIManbHas SHEpTUs Tena, NOJHIATOr0 Haj
NOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas 3Heprust ckaTou npykuHbl. Kunetnueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HSHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOMU

SHEPIUH.

Jemoncmpayuu.

1. HaGmronenne MexaHUYEeCKOro JBUKEHHUS Tela OTHOCHUTENIBHO Pa3HBIX
TEJI OTCYETA.

2. CpaBHeHHME TyTeH U TPACKTOPUM JBMKEHHSI OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO Pa3HbIX TEJ OTCUETA.

3. N3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEMHOTO JIBHKEHHUS.

4 HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JBHXKEHHS.

5. HaGmronenne nBuXeHUs Tela 1Mo OKPY>KHOCTH.

6 HaGmonenne MexaHWYECKHX SIBICHUM, MPOUCXOASIIUX B CHCTEME

orcuéra «Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JABUKEHUH
OTHOCUTEIBHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTh YCKOPEHHUsI Tejla OT MacChl Teja W JASHCTBYIOIIEH Ha
HEro CHUJIBI.

8. HabGmronenne paBeHCTBa CHIT TIPH B3aUMOICHCTBUN TEJ.

9. HN3meHenue Beca Tena npu YCKOPEHHOM JIBUYKCHUH.

10.  Ilepegaya mMmmyibca npu B3aUMOAEHUCTBUN TE.

11.  IIpeobpazoBaHus YHEPTUU TP B3AUMOCHCTBUU TEIL.

12.  CoxpaHeHHe UMIYJIbCA MPU HEYNIPYTOM B3aUMO/ICICTBUHU.

13.  CoxpaHeHH€e UMNYJIbCA MPU a0COTOTHO YIPYTOM B3aUMOJICHCTBUMU.
14.  HalmioneHue peakTUBHOTO JABUKEHUS.

15.  CoxpaHeHHE MEXaHUYECKON IHEPTUU IIPU CBOOOTHOM IaJICHUH.
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16.  CoxpaHeHHME MEXAHMYECKOW SHEPruu IMpu ABWKEHUM Teja TMOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamophuie padomot u onvimot.

1. KonctpyupoBanne  Tpakta sl  pa3sroHa M JaJbHEUIIETO
PaBHOMEPHOI'O IBUYKECHHUS IAPUKA UITH TEIEKKH.

2. Omnpenenenue cpeHel CKOPOCTH CKOJBKEHUsI OpycKa WU JIBUKEHUS
LIapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

3. Ornpenenenue yCKOpeHUs Tella MPU PaBHOYCKOPEHHOM JBHKEHHUH 10
HAKJIOHHOM IJIOCKOCTH.

4. HccnenoBanne  3aBUCUMOCTH  IYTH OT  BpEMEHH  TpH
PaBHOYCKOPEHHOM JBMXKEHUU 0€3 HauaJIbHON CKOPOCTH.

5. [IpoBepka rumoTe3bl: €CIU MPU PABHOYCKOPEHHOM JBHMKEHHH 0€3
HAa4YaJIbHOM CKOpPOCTM TYTH OTHOCATCS Kak psAJa  HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJJUHAKOBBI.

6.  HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJBXKCHHUS OT CHIIBI
HOPMAaJILHOTO JIaBJICHHMS.

7. Omnpenenenue kodphUIMeHTa TPEHUS CKOJTBXKEHUS.

8.  Ompenenenue xECTKOCTH MPYKUHBI.

9.  Ompenenennie paboThl CHJIBI TPEHHS MPU PABHOMEPHOM JBHKEHUU

T€Ja 0 TOPU30HTAJIbHON MTOBEPXHOCTH.

10. Ompenenenrie pabOThl CHUIIBI YOPYTOCTH TpPH TMOABEME TIpy3a C
UCIIOJIb30BaHUEM HETIOJIBHKHOTO U MOJIBHYKHOTO OJIOKOB.

11. H3yyeHwue 3akOHA COXPAHEHHUS SHEPTUMU.

Pa3znen 9. Mexanu4veckue Koe0aHUS U BOJIHBI.

Konebarenbnoe aBuxeHue. OCHOBHBIE XapaKTEPUCTHKU  KOJICOAHUM:
IIEpHOJI, YacToTa, aMIUIMTyAa. MaTeMaTHYeCKUd | NPYKUHHBIA MasTHUKH.
[IpeBpatenne sHeprun nMpu KouedaTeaIbHOM ABUKCHUH.

3aryxawmue  KojeOaHua.  BeiHyxkIeHHble — koneOanus.  Pe3oHanc.
Mexanudyeckue BoJIHBL. CBOWMCTBa MexXaHUYeCKMX BOJIH. I[IpogosibHbIE U
[IOIIEpEeYHbIe  BOJHBI. JlIMHA BOJHBI M CKOPOCTh €€ PacCHpOCTPAHCHUS.
MexaHnyeckue BOJIHBI B TBEPIOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa TOHA. OTpaxxeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.

Jemoncmpauuu.

1. HaOmronenne kosie0auuii Te MOA AEHUCTBUEM CHIIBI TSKECTH M CHJIBI

YOPYTrOCTH.
2. HaGmronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
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HaGmronenrie BIHYXICHHBIX KOJI€OaHUN U pe30HaHca.

3
4. PacnipocTpaneHue nmpo10JIbHBIX U MOMEPEYHBIX BOJH (Ha MOJEIH).
5 HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6

AKYCTUYECKHI pEe30HAHC.
Jlabopamopnuie padbomot u onvimot.

1. Onpenenenue 4YacTOThl M TepuojAa KoJeOaHUW MaTeMaTUYECKOro
MasTHHUKA.

2. OnpeneneHue 4YacToThl W Mepuofa KojeOaHUW MNPy KUHHOTO
MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TNEpHOJA KoJIeOAHUN MOJBEHIEHHOTO K

HUTH TPy3a OT JJIUHBI HUTH.

4. HccnenoBanue 3aBUCMMOCTH MepuoAa KoJIeOAHUNH TPYKUHHOTO
MasiTHUKA OT MaccChl rpy3a.

5. [IpoBepka HE3aBUCUMOCTHU TEpUOIA KOJIeOaHU Ipy3a, MOJBEIIEHHOTO
K HUTH, OT MaccChl Tpy3a.

6. OnbITEI, JIEMOHCTPUPYIONIUE 3aBUCUMOCTh TIepHoJaa KoyieOaHuit
NPYXUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTHU MPYKUHBI.

7. N3mepenue yckopeHusi CBOOOHOTO MaCHHUS.

Paznen 10. DieKTpOMarHuTHOE 10JIe U 3JIeKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHble  BoiHBL. ~ CBOMCTBa
AIEKTPOMArHUTHhIX BOJIH. Illkama »IeKTpOMarHUTHBIX BOJIH. Fcmosb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DnekTpoMarHuTHas npupoga cBera. CkopocTh cBeta. BolHOBBIE CBOMCTBa

CBETa.
Jemoncmpauuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BostHOBBIE CBOMCTBA CBETA.

Jlabopamophuie pabomot u onvimot.

1. N3yyeHne CBOMCTB  JJIEKTPOMArHUTHBIX BOJH C  [OMOIIBIO
MOOHIIBHOTO TenedoHa.

Pa3pnen 11. CBeToBbBIE IBJICHUS.

JlyueBas MOJEJIb CBeTa. HUcTounuku CBeETa. [IpssmonuHenHOE
pacrnpocTtpanenue cBera. 3atmeHus Connua u Jlynsl. Otpaxenue cBera. [Inockoe
3epKano. 3aKOH OTpaKeHUs CBETa.

[Ipenomnienne cBera. 3akoH mnpeiomiieHUs cBeta. [lodHoe BHYTpeHHEe
oTpaxkeHue cBeTta. Vcnonb3oBaHWEe MOJHOTO BHYTPEHHETO OTPAXKEHHUS B
ONTUYECKUX CBETOBOJAX.
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Jlunza. Xom unywedt B smH3e. OnTtuyeckas cucrema (oroamnmapara,
MHKpPOCKONAa M Tejeckoma. [J1a3 Kak ONTHYEeCKas CHCTEMA. bIM30pyKOCTh M
JAaIbHO30PKOCTb.

Paznoxxenne Oenoro cBerta B crekTp. OmnbiTel Hpiorona. CnoxeHue
CIIEKTpaJbHBIX IBETOB. J(ucniepcust cBeTa.

Jemoncmpayuu.

L. [IpsAMoMHEHHOE pacpOCTPaHEHUE CBETA.

2. OtpaxeHue cBera.

3. [Tonyuenne wu300paxkeHU! B TUIOCKOM, BOTHYTOM U BBIITYKIIOM
3epKanax.

4. [Ipenomiienue caera.

5. OnTuuecknii CBETOBO/I.

6. Xon mydelt B coOuparoiiei JuH3e.

7. XoJ JIydeu B pacCenBarolIe JINH3E.

8. [Tonyyenue nzoOpaxeHnit ¢ TOMOUIBIO JHH3.

9. [Tpuniun peiictBus ¢oToarnmnapata, MUKpPOCKONA U TEIECKOIA.

10.  Moaenb riasa.

11.  PaznoxeHue 6en0ro cBeTa B CIEKTP.

12.  Tlomyuenue Genoro cBeTa MpH CIOKEHUU CBETa Pa3HBIX I[BETOB.
Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanre 3aBUCHMOCTH YIJIa OTPaKEHHS CBETOBOTO JIy4a OT
yria maJcHHs.

2. N3yyeHue XapaKTECPHCTHK H300pPaKECHHS IIPEAMETa B  IIOCKOM
3epKalie.

3. HccnenoBanre 3aBUCHMOCTH YIJIa MPEIOMJICHUS CBETOBOTO JIy4a OT
yrja MaJeHHUs Ha TPAHMIIC «BO3IYX—CTEKIIO».

4. [Tony4yenue n3o00paxeHnit ¢ TOMOIILI0 COOMPAIOIICH JIMH3HI.

5. Omnpenencaue  (GOKYCHOTO  PACCTOSIHUS W ONTHYECKOM  CHIIBI
coOuparoIeit JUH3bI.

6. OnBITHI TIO PA3NIOKEHHUIO OEIIOTO CBETA B CIIEKT.

7. OnBITH IO BOCTIPUSITHIO 1[BETA MPEAMETOB TP MX HAOIIOACHUH Yepe3

[IBETOBBIE (PUIBTPBHI.

Pa3gea 12. KBanToBbBI€ SIBJICHHS.

Omnwitel Pesepdopna u mnanerapHas mojenb aroma. Mogens aroma bopa.
Hcnyckanue u nornoiieHue ceerta atomoM. KBaHThI. JInHEHYaThie CIIEKTPBHI.
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PannoaktuBHOCTh. Anbda-, 6eTa- 1 ramma-u3nydeHnusi. CTpoeHre aTOMHOTO
anapa. HykimoHnas wmozaens aromHoro sapa. HMsoromel. PaanoaxtuBHBIE
npespaiuenus. Ilepuon nonypacnana aTOMHBIX sAEp.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSA0BOTO W MAaCCOBOTO YHUCEIN.
OHeprusi CBsi3M aTOMHBIX sifep. CBsA3b Macchl M d3HEpruu. Peakunm cuHTE3a H
nenenus anep. Mcrounukn sueprun CoJiHIA U 3BE3.

SnepHas sHepretuka. JleMCTBUSA pPaJMOAKTUBHBIX HW3JIy4YEHUN HA JKUBBIC

OpraHU3MBlI.
Jemoncmpayuu.
1. CrexTppl U31y4YEHHS U MOTJIOMICHUSI.
2. CnexTpsl pa3nuYHbIX Ta30B.
3. CnekTtp Bogopoa.
4. HaGmonenne TpekoB B kamepe Busbcona.
5. Pabota cuérurika HOHU3UPYIOMIMNX U3TYUESHH.
6. Perucrpanus nznydeHus: IpUpOIHBIX MUHEPATIOB U IPOJYKTOB.

Jlabopamopnuie padomut u onvimot.

1. HaOuroieHue CIUTONIHBIX M IMHEWYAThIX CIIEKTPOB U3TyUCHUS.

2. HccnenoBanre TpEKOB: U3MEPEHUE SHEPTUM YACTHUIIBI IO TOPMO3ZHOMY
nyTH (1o pororpadusm).

3. N3mepenue paanoakTUBHOTO (hOHA.

IToBTOPUTEIBLHO-00001IAKO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MIIAONINI MOAYIIH TIPEIHA3HAYEH ISl CUCTEMATU3alluU
U 0000IeHHsT TPEIMETHOTO  COJAEpX)aHUS W ONbITa  JIEITEIHbHOCTH,
IPUOOPETEHHOTO TIPU U3YUYEHUHU BCETro Kypca (PU3MKH, a TaKXkKe JJIs MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (Qu3HKe M 00y4arouumxcs,
BBIOPABIIIMX 3TOT YYCOHBIN MPEIMET.

[Tpu n3yueHuu TaHHOTO MOIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIBI
JIESITETbHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS MOCTHXKCHHUE TPEIMETHBIX H
METalpeMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTEeCTBEHHOHAYYHAas TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
SBIICHUN TPHUPOABI M TEXHHUKH, OBIAJCHUE YMEHUSMHU OOBACHATh (HU3UUIECKUE
SBIICHUS, TIPUMEHSIS TIOJIyYCHHBIE 3HAHWS, pemaTh 3a7a4d, B TOM YHCIIe
KaueCTBEHHBIE U IKCIIEPUMEHTATHHBIC.

[TpuHIIMTIHATBHO JAEATETHPHOCTHBIN XapaKTep JAHHOTO pa3jieia pean3yercs
32 C4€T TOTO, YTO OOy4aromuecs BBHITIONHAIOT 3aJaHus, B KOTOPBIX WM
npeaiaraeTcs:
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Ha OCHOBE IIOJYYEHHBIX 3HAHUI pacrno3HaBaThb WU HAYYHO OOBICHATH
(u3nueckue SIBICHMS B OKpYXKaIOLEeH TPUPOJIE U OBCETHEBHON KU3HU;

MCII0JIb30BaTh HAyYHbIE METOJIbI UCCIIEOBAaHUS (DU3UUECKUX SIBICHUI, B TOM
YHUCJIE U1 MPOBEPKU THIOTE3 U MOJYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSACHATHh HAyYHbIE OCHOBBI HAMOO0JIEE BaXKHBIX TIOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMED, IPAKTUYECKOTO HCIIOIb30BAHUS PA3JIMYHBIX NCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAaHEHMS BCEX M3BECTHBIX BUIOB
DHEPIHH.
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II. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI ITO
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue pusuku Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHUs HAIIPABIECHO
Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIAMETHBIX 00pPa30BaTEIbHBIX
PE3YABTATOB.

B pesynbrare wu3ydeHuss QU3MKM Ha ypOBHE OCHOBHOIO OOLIEro
oOpaszoBaHus y obOyuaromierocss OyayT copMHUpoBaHbl CIAEAyIONIUE JTUYHOCTHBIC
pE3yJIbTaThl B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

. NOpOsIBIICHUE MHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSHUIO
pOCCUNCKOM (PU3HUECKON HAYKH,

. [IEHHOCTHOE OTHONICHHE K JOCTUKEHUSM POCCHUMCKUX YUEHBIX-
-(U3UKOB;

2) rpaskIaHCKOr0 U JyYXOBHO-HPABCTBEHHOI0 BOCTIUTAHUS:

. TOTOBHOCTh K AaKTUBHOMY Y4YacTHIO B OOCYXIAECHHH OOIIECTBEHHO
3HAYUMBIX M JITHYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM
JTOCTKEHUN (HU3UKH;

. OCO3HAHHWE  BaXHOCTH  MOPAIbHO--3TUYECKUX  MPUHLMIOB B
NEATENbHOCTU YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIMTAHUS:

. BOCIIPUSITHE OICTETHYECKUX KauyeCcTB (U3MYECKOM HaAyKu: &
FapMOHUYHOT'O OCTPOEHHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

. OCO3HaHHE IIEHHOCTU (PU3NYECKOI HAYKU KaK MOIIIHOTO HHCTPYMEHTA
[O3HAHHUSI MUpPA, OCHOBBI PA3BUTHS TEXHOJOTMM, BaXXHEHIIEH COCTABJISIOLICH
KYJbTYPBI;

. pa3BuUTHE Hay4YHOU 110003HATENBHOCTH, UHTEpECca K
HCCJIEI0BATEIBCKON AEATENBHOCTH;

5) <¢opvmupoBaHus  KYJbBTYpPbl 3A0POBbS U  IMOLUMOHAJBHOIO
0J1aronmoJIyyms:

. OCO3HAHHME LEHHOCTH O€30MacHOro o0pa3a >KU3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpEe, BAXXHOCTH TMpaBWi O€30MaCHOTO TIOBEICHHS Ha
TPaHCIOPTE, Ha JOpPOrax, C HJIEKTPUYECKUM M TEIJIOBBIM OOOpYJOBaHHEM B
JOMAITHUX YCITOBUAX;
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. c(hOopMUPOBAHHOCTH HaBbIKA pedieKcHuu, MPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TAKOTO K€ MpaBa y APYroro 4eJIOBeKa;

. 6) Tpy10BOIO BOCIIUTAHMSA:

. AKTUBHOE y4YacTHE B pEUICHUH MPaKTUUYECKUX 3a/1ay (B paMKaX CEMbH,
o0pa3zoBaTeIbHON OpraHu3alluy, ropojaa, Kpas) TEeXHOJIOTUYECKOW M COLMAIbHOM
HaIPaBJICHHOCTHU, TPEOYIOLUIUX B TOM YUCIE U PU3NYECKUX 3HAHUA;

. UHTEpEC K MPAKTUUYECKOMY H3y4YEHHUIO MNpodeccuil, CBA3AHHBIX C
(duzHKoii;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS

. OpUEHTaIMsl Ha PUMEHEHNEe (PU3NYECKUX 3HAHUM IS pelIeHus 3a1ay
B 00JaCTH OKpYy’)Karollel cpeabl, IUIAHUPOBAaHUS TIOCTYNKOB U OLIGHKH UX
BO3MOXKHBIX TIOCJIEJICTBUH ISl OKPYKAIOIIEH Cpe/ibl;

. OCO3HaHME TJI00ATILHOTO XapaKkTepa IKOJIOrHYeCKUX MpodsieM U myTe
UX pelieHus;

. 8) amanTauMum K HU3MEHSIIOIIMMCH YCJIOBUSIM COLNHAJBHON M
NPUPOAHOIN cpeabl:

. NOTPEOHOCTh BO B3aMMOJICHCTBUU MPH BBIMOJIHEHUH UCCIEIOBAHUN U
POEKTOB (PU3NYECKON HANIPABIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JAPYTHUX;

. MOBBIIIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYIO
JeSITENBHOCTD;

. noTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHUCIE
bopMynHpoBaTh UAEH, MOHATHSA, TUTIOTE3BI O (PU3UUECKUX OOBEKTaX U SABIICHUAX;

. OCO3HAaHHE NEPUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B
obnactu GpU3HKY;

. TUTAHUPOBAHKE CBOETO Pa3BUTHUS B MPUOOPETECHUH HOBBIX (DU3MUECKUX
3HAHUM;

. CTpEeMJICHHWE aHAJM3UPOBaTh M BBIBIATH B3aMMOCBSI3H TMPUPO/IBI,

00I1ecTBa U IKOHOMHKH, B TOM YHUCJIE€ C UCTIOIh30BaHNEM (DH3NYECKUX 3HAHUN;
. OLICHKA CBOMX JICVCTBHUM C YUETOM BIUSHUS HA OKPYXKAOIIYIO CpeAy,
BO3MOKHBIX TJI00ATbHBIX MMOCIEACTBUM.

METANIPEIMETHBIE PE3YJIBTATHBI

B pesynbrate ocBoeHHs TporpaMmbl 1Mo (U3WKE HA ypPOBHE OCHOBHOTO
obmrero oOpa3oBanus y o0ydaromerocst OyayT chopMupoBaHbsl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE 03HABATEIbHbIE YHUBEPCAIbHbIE YUeOHbIE IEUCTBUS,
KOMMYHUKAaTHUBHbIE  yHHMBEpCaJbHbIE  y4ueOHbIE  JCUCTBUS, PpEryJATHUBHBIC
YHUBEpCAJIbHbIC YUEOHBIC JIEUCTBUSI.

18



Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBbIC Y4eOHbIC JeHCTBHUS

ba3oBble JIoruuyecKune HeﬁCTBHﬂ:

. BBISIBIIATH M XapaKTepU30BaThb CYIICCTBEHHBIC MPU3HAKK OOBEKTOB
(ssBNIEHUN);
. yCTaHABJIMBATh CYIIECTBEHHBINA MPU3HAK KiIacCU(UKAIMKU, OCHOBAHUS

1U1st 0000IIEHNUsI U CPABHEHMUS;

. BBISIBJISITh 3aKOHOMEPHOCTH M NPOTHUBOPEUHS B PACCMATPUBAEMBIX
(dakTax, JTaHHBIX U HAOIIOJEHUSAX, OTHOCIIIUXCA K (PU3HMUECKUM SIBJICHUSIM;

. BBISBJISATh  NPUYUHHO-CIEJCTBEHHbIE  CBSI3W  NpPU  U3YUYCHUU
(¢u3nueckux SBICHMM M TPOLECCOB, JeJaTh BbIBOJBI C HCIOIb30BAHUEM
JNEAYKTUBHBIX M MHIYKTHBHBIX YMO3aKJIIOYEHUM, BBIJIBUTaTh THUIOTE3Bl O
B3aMMOCBS34X (PU3NUECKUX BEJIMYUH;

. CaMOCTOSATENILHO BBIOMPATH CIOCOO pelleHus: y4yeOHOU (hU3MUecKoit
3alayd  (CpaBHEHHME HECKOJbKUX BapUAHTOB pEIIeHUs, BBHIOOp HaumboJee
MOJIXO/ISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIETICHHBIX KPUTEPHUER).

Ba3oBble ucciieqoBatebCcKue AeiicTBHA:

. HCIIOJIB30BATH  BOIIPOCHI  KaK HCCHCI[OB&TGJIBCKI/Iﬁ HHCTPYMCHT
ITO3HAHMA,
. MpoBOAUTL II0 CaAMOCTOATCIBHO COCTAaBJICHHOMY IIJIAHY  OIIBIT,

HECIIOKHBIN (PM3MUECKUN SKCTICPUMEHT, HEOOJBIIOEe UCCIIeIOBaHHE (PUZNIECKOTO
SIBIICHUS;

. OLICHWBAaTh HAa NPHUMEHUMOCTh U JIOCTOBEPHOCTh HH(OpMaIHIo,
MIOJTYYSHHYIO B XOJI€ MCCIICOBAHUS WK SKCIICPUMEHTA;

. CaMOCTOSITETbHO  (popMyIUpOBaTh OOOOIIEHUS ©  BBIBOABI  IIO
pe3yabTaTaM MPOBEIEHHOTO HAOIIOICHHUS, OTIBITA, HCCIICOBAHUS;

. POTHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (DUIUIECKUX
MPOLIECCOB, a TaKKe BBIIBUTATH MPEINOIOKEHUS 00 WX Pa3BUTUU B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

. NPUMEHSTh Pa3IMYHBIE METOJAbI, WHCTPYMEHTHI U 3ampoChl TPH
MOWCKE M O0TOOpe MH(POPMAIMK WM JTAHHBIX C YYETOM MPEIIOKEHHOW y4eOHOM
dbu3udecKoi 3a1a4n;

. aHAM3UPOBATH, CUCTEMATU3UPOBATH u WHTEPIPETUPOBATH
WHMOPMAITNIO PA3IMYHBIX BUAOB U (POPM MPEICTaBICHNUS;
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. CaMOCTOSITETFHO BBIOMpAaTh ONTHMANBHYIO (QOpPMY MpPEACTaBICHUS
uHGOpMAIlM W WUIIOCTPUPOBATh peEIIaeMble 3aladdl HECIOXKHBIMH CXEMaMH,
auarpaMMaMu, MHOM TpauKoil 1 X KOMOMHAIUSIMHU.

KomMyHnKaTHBHBbIE YHHBEPCAJIbHbIE YUeOHbIe AelcTBHS:

. B Xolme oOcyxjaeHuss ydyeOHOro Marepuajna, pe3yJbTaToB
7a00paTOPHBIX padOT U MPOEKTOB 3a7aBaTh BOMPOCHI MO CYLIECTBY 00CYXKaaeMon
TEMbl M BBICKAa3bIBaTh HJICU, HAIICJICHHBIC HAa PEIICHUE 3aladd U TMOJJep)KaHUe
0aroxeaTeIbHOCTH OOIICHUS;

. COTIOCTABIISAITh CBOM CYXKIIEHHUSI C CYXICHUSMHU APYTUX YYaCTHUKOB
auanora, oOHapy>KUBATh Pa3IMUMe U CXOJICTBO MO3UIINA;

. BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTaX;

. MyOJIMYHO TPEJCTABIATH PE3YyNbTAaThl BHITIOJHEHHOTO (PHU3UYECKOTO
OTbITa (IKCTIEPUMEHTA, UCCIIEAOBaHUS, TIPOCKTA);

. NOHMMAaTh W  UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOH W
VHIUBUYaIbHOW pabOThl IPH PEIICHUU KOHKPETHON (PU3NIECKON MTPOOIIEMBI,

. NPUHAMATh 1€ COBMECTHOM JESATEIIbHOCTH, OPTraHW30BHIBATH
ACHCTBUS MO €€ TOCTIIKEHHWIO: PACIPENCNATh POJIH, OOCYKIaTh TPOIECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHMSI HECKOJIBKUX JIFOZEH;

. BBITOJIHATH CBOIO YacTh pa0OThI, JOCTUTasi KAYECTBEHHOT'O PE3yJIbTaTa
[I0 CBOEMY HAIpaBICHUIO U KOOPAMHHUPYS CBOM JAECWUCTBUS C JIPYIMMH UJ€HaMH
KOMaH/]1bl;

. OLIEHMBATh KaYECTBO CBOETO BKJIa/a B OOLIMI MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENILHO C(hOPMYIHPOBAHHBIM YUYaCTHUKAMU B3aUMO/IEHCTBHUS.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAelicTBUS

Camoopranusanus:

. BBISBJISITE MPOOJIEMbI B KU3HEHHBIX M YYEOHBIX CHTYaIUsX,
TpeOyIOuMX 7S pemeHnus PU3nIecKux 3HaHuM;

. OpPUEHTHPOBATHCA B PA3IUYHBIX MOAXO0JAaX MPUHATHUS PEIICHUI
(MHAMBUYaTbHOE, IPUHATHE PEUICHUS B TPYIIE, IPUHATHE PELICHUN TPyNHnoi);

. CaMOCTOSITEJIbHO COCTaBIISITh AJITOPUTM PEILICHUs] PU3NUECKON 3a1aun
WM TUTaHA WCCJIENIOBAHUS C YYETOM HMMEIONIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEeHTHUPOBATH Mpe/jIaracMble BapUaHThI PEIICHUI;

. nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

. JaBaTh AaJICKBATHYIO OIEHKY CHUTyallMM U TMpejjaraTh IUlaH e€
MU3MEHEHUS;
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. OOBSACHATh NPHUYMHBI JOCTHXKEHHS (HEAOCTUKEHUS) pe3ylbTaTOB
NEeSATENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

. BHOCUTh KOPPEKTHBBI B JESATENBHOCTh (B TOM YHCIE€ B XOJ
BBINIOJIHEHUA (DU3UYECKOT0 HCCIAEAOBAaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, U3BMEHUBIINXCA CUTYallUl, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX

TPYAHOCTEN;
. OLICHUBATh COOTBETCTBUE PE3YyJIbTATa LIEJIU U YCIOBUSM;
. CTaBUTh ce0s Ha MECTO JpYroro 4ejJoBEKa B XOAE CIOpa WIH

AUCKYCCHU HAa HAYYHYIO TCMY, IOHUMATb MOTHUBbBI, HAMCPCHH:A U JIOTUKY OPYIroro,
L IMPU3HABATH CBOE MpaBO Ha OI_I_II/I6Ky npu pCICHUN (I)I/I?;I/II{GCKI/IX 3aaa4
NI B YTBCPIKACHHUAX HAa HAYUYHBIC TCMbI U TAKOC K€ IIPABO APYyroro.

NNPE/IMETHBIE PE3YJIbTATBI
7 kjaacce

K xonmy oOyuenuss B 7 KJiacce MpeIMETHBIC pe3ybTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

. UCIIOJIB30BaTh TOHATHSA: (PU3MYECKHE U XUMHUUYECKUE SIBJICHHUS,
HaOII0/IeHNEe, SKCIIEPUMEHT, MOJENb, TUIIOTE3a, CIUHMIIBI (PU3NUECKUX BEJIIMYMH,
aToM, MOJIeKyJla, arperaTtHbleé COCTOSIHUS BelmiecTBa (TBEpHOE, KHUIKOE,
razoo0pasHoe), MEXaHWYeCKoe [BI)KCHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
IPSAMOJIMHEHHOE), TPACKTOPHsI, paBHOACHCTBYIOMAs cuia, aedgopmarus (ymnpyras,
IIacCTUYECKasi), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

. pasnmuuath sBieHUS (Iuddy3us, TEIOBOE JBIKCHHE YaCTHII
BEIIIECTBA, PABHOMEPHOE JBI)KEHUE, HEPABHOMEPHOE JIBUXKCHHE, HWHEPLHUS,
B3aKMMO/ICHCTBHUE TEJI, PABHOBECHUE TBEPABIX TEJ C 3aKPEIJIEHHOW OChIO BpallCHHUS,
nepeaava JaBiIeHUS TBEPABIMH TeJaMH, >KHJIKOCTIMH M Ta3amu, atMocdepHoe
JaBJICHUE, MJIaBaHUE TEJI, MPEBPAICHU MEXaHUUYECKOM SHEPTHUH) IO OTTMCAHUIO X
XapakTepPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
dusnueckoe sBICHUE;

. pacrio3HaBaTh IMPOSBICHHE W3YYCHHBIX (DU3NUYECKUX SBICHUH B
OKpY’)KaroleM MHpEe, B TOM Yucjie (U3UYECKHC SBIICHHS B TPHPOC: IMPUMEPHI
JBUKCHUS C PA3JIMYHBIMUA CKOPOCTSIMH B KMBOM W HEKHUBOW MPUPOAE, JCUCTBHE
CHJIBI TPEHUS B MPUPOJIC U TEXHHUKE, BIUSHUE aTMOC(EPHOrO TaBICHUS Ha KHBOM
OpraHu3M, IIJlaBaHWE pPbHIO, pblYard B TEJIE€ YEJIOBEKa, MPU STOM IIEPEBOJIUTH
MPaKTHYCCKYI0 3a7ady B y4eOHYI, BBIJICIATh CYIIECTBEHHBIC CBOWCTBA
(npu3Haku) GU3NYECKUX SIBICHUN;
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. OMHUCHIBATh U3YUYEHHBIE CBOMCTBA Tel U (U3UYECKUE SIBIICHUS,
UCIIONb3ys (pu3nueckue BeIMYUHBI (Macca, 00BEM, MJIIOTHOCTh BEIECTBA, BPEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CHUJIa YIPYIOCTH, CHJIA TSKECTH, BEC Tea,
CWJIa TPEeHUs, laBieHue (TBEPIOTO Tela, )KUAKOCTH, Ta3a), BHITAJIKMBAIOIIAS CUJIA,
MexaHuuyeckass paboTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJIbI, KO3(DUIIUEHT
MOJIE3HOTO JICUCTBUS MEXaHU3MOB, KWUHETUUECKAsl U MOTEHIINAIbHAS SHEPTus), IpU
OMHUCAHUU TMPABWIBHO TPAKTOBATH (PUBHMYECKUM CMBIC] HCIOJb3yeMbIX BEIUYUH,
UX 0003HAaYeHUs U eJUHULBI (UBUYECKUX BEIUYUH, HaAXOAUTh (HOPMYIIHI,
CBSI3bIBAIOIIME TAHHYIO (PM3UYECKYIO BEIMYUHY C JPYTUMU BEIIMUUHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;

. XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBICHUSI U TMPOIECCHI,
UCIIONIB3Ysl MpaBWIa CIOXKEHUS CUJ (BIOJIb OJHOW MpsMoii), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbluara (0JI0Ka), «30JI0TOE
PaBUJIO0» MEXaHUKH, 3aKOH COXPAaHCHHS MEXaHWYECKOW HHEPTHH, IMPU ITOM
J1aBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHChIBATh €r0 MaTeMaTUYeCKOe
BBIpKCHUE;

. OOBSICHATh (DU3UUYECKHUE SIBJICHHS, TPOILIECChl U CBOMCTBA TEJ, B TOM
yuclie W B KOHTEKCTE CHUTyalluil MPaKTHKO-OPHUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CJICACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOPOM Ha 1—2 M3y4EHHBIX CBONCTBA (M3HUECKHUX SBICHUH,
(u3MUECKNX 3aKOHA UM 3aKOHOMEPHOCTH;

. pemiath pacuy€THble 3a7ayd B 1-2 HeMCTBUS, HCHONB3YS 3aKOHBI U
dbopMyIbl, CBsI3bIBatONIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHalu3a yCIOBUS
3a/layd 3alUChIBaTh KPAaTKOE YCIOBUE, TMOJCTABIATh (PU3NYECKUE BEIUYUHBI B
dbopMynbl U TIPOBOAUTH PACUEThI, HAXOIUTH CIPABOYHBIC JaHHBIC, HEOOXOANMbIC
JUISL pEelIeHHs] 3a/lad, OILEHHWBATh PEATMCTUYHOCTh MOJYYCHHOU (HU3MUYECKOM
BEJINYUHBI;

. pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh MPU TOMOIIU
¢u3nuecknx METOJ0B, B OIKMCAHUU WCCICIOBAHUS BBIIEIATH MPOBEPSIEMOE
NnpeanoyioxkeHue (TUMOTE3Yy), pa3iuyaTb M HHTEPIPETHPOBATH MOJIYYEHHBIN
pE3yNbTaT, HAXOUThH OMMUOKH B XOJ€ OIBITA, JEJIaTh BEIBOJIBI TIO €T0 pe3yiIbTaTaM;

. POBOAUTH ONBITHl MO HAOMIOMEHNUIO (HHU3NYSCKUX SBICHUA WIH
¢uznuecknx CBOUCTB Tell: (OPMYIUPOBATH MPOBEPSIEMBIE MPEATIONOKECHHUS,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000PY/I0BaHMS, 3aMMCHIBATH XOJ1 OIBITA U
(dbopMynHpOBaTH BHIBOJBL

. BBITIOJIHSITh TIPSIMbIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHHU, MAcChl Tea,
00b€Ma, CWIIbl M TeMIepaTypbl C HCMIOJb30BAHUEM AHAIOTOBBIX U LUDPOBBIX
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npuOOpPOB, 3aMKMCHIBATh MOKA3aHMs MPUOOPOB C YUETOM 3aJaHHOW aOCOIIOTHOM
[IOIPEITHOCTY U3MEPEHUH;

. OPOBOAUTh  HCCIEAOBAHWE  3aBUCUMOCTH  OAHOW  (PU3HUECKOM
BEJIMYMHBI OT JIPYroil ¢ UCHOIB30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH Iy TH
PaBHOMEPHO JBHKYILETOCS Tejla OT BPEMEHU JBHXKEHHUS Tela, CHJIbl TPEHUs
CKOJIbKEHHMsSI OT Beca Teja, KadecTBa OOpaOOTKM TOBEPXHOCTEH Tel W
HE3aBUCUMOCTH CHJIBI TPEHUS OT IUJIOIIAJd CONPUKOCHOBEHHUS TEJN, CHJIBI
yIOPYrOCTH OT YJJIMHEHUS TMPYKUHbBI, BBITAIKUBAIOMIEH CHIBI OT O0BEMA
NOTPY>KEHHOW YacTH Tejda W OT IUIOTHOCTH >KUAKOCTH, €€ HE3aBHUCHUMOCTU OT
IUIOTHOCTH TeJla, OT IIyOWHBI, Ha KOTOPYIO MOTPY>KEHO TEJO, YCIOBUU MIJIaBAHMS
TEJ, YCIOBUW paBHOBECUs pblyara M OJIOKOB), Yy4acTBOBaTh B IUJIAHUPOBAHUU
y4eOHOro McCaeA0BaHMsl, COOUpPaTh YCTAHOBKY W BBINOJIHITh U3MEPEHUS, CIIEIYs
NOPEJIOKEHHOMY TUIaHy, (DUKCUPOBATH PE3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH
¢u3nuecknuxX BETUYMH B BHUJAEC NPEIJIOKEHHBIX TaOnull U TrpaduKoB, IenaTh
BBIBO/JIbI 10 PE3YJIbTaTaM HCCIIEIOBAHUS;

. IPOBOAUTH KOCBEHHbIE U3MEpEeHUs (PU3MUECKUX BEIIUYUH (TNIOTHOCTD
BEIIECTBA XUAKOCTH M TBEPAOrO Teja, CHJIa TPEHUS CKOJbXKEHHUS, JaBJICHUE
BO3/yXa, BBITAJIKMBAIOLIAs CHJa, JACUCTBYIOIIAas Ha NOTPYKEHHOE B JKUIKOCTb
TEJNO, KOA()(PUIMEHT TOJE3HOrOo JEHCTBUS TMPOCTHIX MEXAHM3MOB), CIEIys
OpE/UIOKEHHON ~ MHCTPYKLIMM: TPU  BBINOJIHEHUHM  U3MEpPEHMH  coOupartb
HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYMCIIATH 3HAUCHHE HCKOMOM BEJIMYUHBL;

. co0nroaTh NpaBUJa TEXHUKH O€30MacHOCTH Ipu  padbore ¢
J1a00paTOPHBIM 000PYI0BAHUEM;

. yKa3blBaTh MPUHLUIBI  JEHCTBUS MPUOOPOB U  TEXHUUYECKUX
YCTPOWCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIONIUECS COCYAbI, OapoMeTp,
pblyar, HOJBUKHBIN U HETIOABM)KHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

. XapaKkTepu30BaTh MPUHIMIBI JEHCTBUS HU3YUYEHHBIX HPUOOPOB H
TEXHHUYECKUX YCTPOMCTB C OIOPOM HA MX ONUCAHUA (B TOM 4YMCJIE: MOAIINITHUKH,
YCTPOMCTBO BOJONPOBOJA, THIAPABIMYECKHM IPECC, MAaHOMETP, BBICOTOMED,
MOPIIHEBOM HAcoC, apeoMETp), HCIOJIb3ys 3HAHUS O CBOMCTBaX (pU3MUECKHUX
ABJICHUI U HE0OX0UMBbIE (PU3NUECKHE 3aKOHBI  3aKOHOMEPHOCTH;

. OPUBOANTH MpHUMEPHl (HAXOAWTH HWHGOPMALMIO O MPUMEPaXx)
MPAKTHYECKOTO HCIOIb30BaHUS (PU3NUECKUX 3HAHUI B MOBCEAHEBHON >KU3HH IS
oOecrieueHus 0€30MaCHOCTH TPU OOpaIieHuu ¢ TpPHOOpaMu M TEXHHUYCCKUMU
YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COONIOACHHS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;
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. OCYHIECTBJISITh OTOOp MCTOYHUKOB HHpopMmauuu B VHTepHere B
COOTBETCTBHH C 3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUM
U MyTEM CpPaBHEHUS PA3IUYHBIX MCTOYHHUKOB BBIACIATH MHPOPMAIMIO, KOTOpas
SBIISIETCS] IPOTHBOPEUYMBOM MIIM MOKET OBITH HEIOCTOBEPHOM;

. UCTIOJh30BaTh TMpPH BBIMOJTHEHUHM YYEOHBIX 3aJaHWid  HAyIHO--
MOMYJSPHYIO JIUTEPATypy (DU3HUECKOTO COJEpKaHUs, CIPaBOYHBIE MaTepHAIbI,
pecypcbl cetu MHTepHEeT, BiageTh NpUEMaMH KOHCIIEKTHPOBAHMS TEKCTa,
npeoOpa3zoBaHusl HHYOPMAUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIC KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 UCTOYHHKOB MHPOpPMAINK (GU3NIECKOTO COJAEPKAHUS, B TOM YHCIIC
NyOJIMYHO JeNaTh KpaTKHWE COOOMICHHsI O pe3yibTaTax MPOEKTOB WU Y4eOHBIX
UCCIICJIOBAaHUN, TPU ITOM TPAMOTHO HCIOJIB30BaTh HM3yUYEHHBIH MOHATHIHBIHN
amnmapaTt Kypca GU3MKH, COPOBOXKAATH BBHICTYIICHHE MTPE3CHTAIINEIH;

. IPY BBIMIOJIHEHUN YYEOHBIX TIPOSKTOB W MCCIICJIOBAHUN PaCIpeiesaTh
00SI3aHHOCTH B TPYIITIE B COOTBETCTBUHU C TMOCTABJICHHBIMH 3aJladaMU, CJICIUTH 3a
BBITOJITHEHUEM IIIaHA JCWCTBHIA, aJleKBAaTHO OIICHMBATh COOCTBEHHBIA BKJIAJ]l B
ACSTENPHOCTh TPYIIBI, BBICTpAWBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBUE,
YUUTBIBAasi MHEHUE OKPY>KAIOILKX.

8 kiacce

[ ]

K koHny oOyuenus B 8 kJjacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

. UCIIOJIB30BAaTh IMOHATHA: Macca M pa3Mepbl MOJEKYJI, TEIIOBOE
IBWKEHHE  aTOMOB W MOJIEKYJ, arperaTHble  COCTOSIHHS  BEIECTBA,
KpUCTAINTUYECKUEe W amMop(dHbIE Tella, HACBHIIICHHBIH M HEHACHIIEHHBIN map,
BJIAJKHOCTh BO3JyXd, TEMIIEpaTypa, BHYTPEHHSSI 3HEPIUs, TEILUIOBOW JBUIaTENb,
JJIEMEHTAPHBIN JJIEKTPUYECKUM 3apsji, JJIEKTPUYECKOE II0JIe, IPOBOJHUKUA U
JIUBJICKTPUKH, TOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MAarHUTHOE T0JIE;

. paznuyath  ABJIEHUS ~ (TEIJIOBOE  pacUIMpeHUe U CXKaTue,
TEIUIONIepeiada, TEIIOBOE PABHOBECHE, CMAYMBAHHE, KAaIllWJUISPHBIC SBJICHUSA,
UCIIapeHHe, KOHJEHCAllMs, IUIaBJIEHWE, KpUCTau3auus (OTBEpJlieBaHuUE),
KUIIEHUEe, Temionepenaya  (TEIJIONPOBOAHOCTb,  KOHBEKLHS, H3JIy4YEHHUE),
AJIEKTpHU3alusl TeJ, B3aUMOJICMCTBHUE 3apsiJiOB, NEHUCTBUSA JJIEKTPUUYECKOIO TOKA,
KOpPOTKO€ 3aMBbIKaHHE, B3aUMOJICMCTBUE MarHuTOB, JEUCTBUE MAarHUTHOTO IOJIA Ha
MPOBOJHUK C TOKOM, DOJEKTPOMArHUTHAsi WHAYKIHUSA) 1O OINUCAHUI0 UX
XapakTepPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE

dbu3nYecKoe SABICHUE;
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. pacro3HaBaTh TMPOSIBICHUE W3YUYCHHBIX (DU3UYECKUX SIBICHUH B
OKpYXKaroleM MHpe, B TOM 4YHCIEe (QU3NUECKUE SBJICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUISIPHBIE SIBICHUS B MPUPOJE, KPUCTAJIbI B
npupone, wuznydyenne ConHila, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHuE pOCHI, TyMaHa, UHES, CHETa, dJIEKTpUUECKUE sIBJICHUS B aTMocdepe,
AJIEKTPUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE Mojie 3eMJIH, JApeid MOJIOCOB,
pOJIb MAarHUTHOTO TMOJS Ui JKU3HM Ha 3emile, MOJSPHOE CHUSIHUE, MPU STOM
MEePEeBOJUTh MPAKTUYECKYIO 3ajadyy B Yy4eOHYIO, BBIJICNATh CYIIECTBEHHBIC
CBOMCTBa (MpU3HAKK) PU3UUECKUX SBJICHUMH;

. OMHUCHIBATh W3YUYEHHBIE CBOWCTBA TeNl U (PU3MYECKUE SIBJICHHUS,
UCTIONB3Ysl  (pu3nueckue BeNWYUHBI (TeMmIlepaTypa, BHYTPEHHsSI DHEprus,
KOJIMYECTBO TEIUIOTHI, yJEJbHAsA TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAs TEIIoTa
IUIaBJICHUSA, YJAENbHasl TEIUIOTa MapooOpa3oBaHUs, YJeldbHas TEIJIOTAa CrOpaHHs
TOTUTMBA, KOA(D(PUIIMEHT TOJIE3HOTO JEeUCTBUS TEIUIOBOM MAIlIMHBI, OTHOCUTEIIbHAS
BJIQXXHOCTh BO3/lyXa, OJJEKTPUYECKUW 3apsij, CHUJIa TOKa, JJIEKTPUUECKOE
HaIpsHKEHUE, COMPOTUBIICHUE MPOBOJHUKA, Y/IEIBbHOE COMPOTUBICHUE BEIIECTBA,
paboTa ¥ MOIIHOCTh DJJEKTPUUECKOTO TOKAa), NPH ONHCAHUU TPABUIBHO
TPakTOBaTh (DU3MYECKUH CMBICI HCHOJNb3YEeMbIX BEJIUYMH, OOO3HAYEHUS U
EAVHUIIBI (PU3UYECKUX BEIMYMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOUIUE JTAHHYIO
(¢u3nUecKyl0 BEJIMYMHY C JPYTMMH BEIMYUHAMH, CTPOUTH TpadUKu HM3yUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJTUUHH;

. XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBJICHUS U TPOLIECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOPUH CTPOCHUS
BEILECTBA, MPUHUMUII CYNEPHO3ULIMM IOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
coXpaHEeHHMs 3apsaa, 3akoH Oma 1715 ydacTka 1enu, 3akoH /[xoynsa—JIeHna, 3akoH
COXpaHEHHUS] HHEPTrUu, MPU STOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alUCHIBATh €r0 MATEMAaTUYECKOE BBIPAIKECHUE;

. OOBSACHATh (PU3UYECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE€ CHUTyallull MpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbISBIATh
MIPUYUHHO-CJIC/ICTBEHHBIE CBSA3HM, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKHUX I1aroB
c omopoii Ha |-2 W3y4YEHHBIX CBOWCTBAa (UIMUECKHUX SIBICHUH, (DUINIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

. peuaTe pacy€THBIC 3adauyd B 2—3 JIEMCTBUS, UCMOJIB3Yys 3aKOHBI U
dbopMybl, cBsi3bIBaONIe (PU3MYECKHE BEIWYMHBI: HA OCHOBE aHAlW3a yCIOBUS
3a/laud  3aMUCHIBATH KPATKOE YCJIOBUE, BBISIBISATH HEIOCTATOK JAHHBIX IS
pelieHus 3a1aun, BEIOUPaTh 3aKOHBI U (POPMYIIbI, HEOOXOUMBIE IJI €€ pelIeHUs,
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MIPOBOJUTH PACUEThl U CPABHUBATH TOJYUYCHHOE 3HAYCHUE (PU3NUECKON BEITUIMHBI
C U3BECTHBIMU JTaHHBIMU;

. pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh IMPH TOMOIITU
(¢U3HUECKHMX  METOJOB, WCIIOJIB3ys ONHCAHUE  HWCCJICAOBAHMS,  BBIICIATH
MPOBEPsIEMOE TIPEIOIOXKEHUE, OIICHUBATh MPABUIBHOCTh TIOPSAIKA IPOBEICHUS
WCCJICIOBAHMUS, JICJIaTh BBIBOIBI,

. IIPOBOAUTL ONBITHI IO HAOMIOMCHUIO (HU3NUCCKUX SIBICHUHA WIIH
¢u3HUecKnX CBOWCTB TN (KamWUIAPHBIC SIBIICHUS, 3aBUCHUMOCTbH JIaBJICHUS
BO3JlyXa OT €ro o00bEMa, TeMIlepaTypbl, CKOPOCTH TIpOIlECCa OCTHIBAHUSI M
HarpeBaHWs TMPU UBJIYYEHUH OT I[BeTa W3JIydarlled  (IMOrIomaoIeil)
MOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMITEPATyPhl KUIAKOCTH U TUTOIIATH
e€ MOBEPXHOCTH, IJICKTPHU3ALUS TSI U B3aUMOJCHCTBUC AJICKTPUYCCKUX 3apsijIoB,
B3aMMOJICHCTBHE TIIOCTOSTHHBIX MAarHWTOB, BH3YyaJW3allMsl MAarHUTHBIX ITOJICH
MOCTOSIHHBIX MarHuTOB, JCHCTBUS MAarHUTHOTO IIOJIS Ha TPOBOJAHHK C TOKOM,
CBOWMCTBA JJICKTPOMArHuWTa, CBOMCTBA JJICKTPOJBHIraTelsl IOCTOSHHOTO TOKA):
GopMyIHpOBaTH TPOBEpPSEMBIC IPEANOIOXKEHUSA, CcOoOHUpaTh YCTAaHOBKY U3
IPEJIJIOKEHHOTO 00O0pYy/IOBaHUS, OIMCHIBATH XOJI OIbITa W (HOPMYIUPOBATH
BBIBO/IbI;

. BBIMIOJHATh TPSMbIE HU3MEPEHUS TEeMIIepaTypbl, OTHOCHUTEIbHOMN
BJIQXKHOCTH BO3JyXa, CHJIbl TOKA, HAMPSIKEHUS C HUCIOJIb30BAHHEM AaHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3NYECKUX BEIIMYMH, CPABHUBATH PE3YJIHTATHI U3MEPEHHI
¢ Y4€TOM 3aJ]aHHOM a0COIIOTHON MOTPEITHOCTH;

. IPOBOJIUTh  MCCIICIOBAHWE  3aBUCUMOCTH  OJHOM  (pusmueckoit
BEJIMYMUHBI OT JPYrol C HCIOJIb30BAHUEM TMPSMBIX H3MEpPEHUN (3aBUCUMOCTD
COTPOTHBIICHHS] MPOBOJHUKA OT €ro JJIMHBI, TUIOMIAJM TOMEPEYHOTO CEUCHUS U
yIIeTbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, MIYIIETO Yepes3
MIPOBOJIHUK, OT HANPSDKCHHS Ha MIPOBOJIHUKE, UCCIIEIOBAHNE MTOCIIEI0BATEILHOTO U
MapaJieIbHOTO  COEAMHEHUN TPOBOJAHUKOB): IUJIAHUPOBATH  HCCIEIOBaHUE,
coOupaTh YCTaHOBKY W BBITIOJNIHATH U3MEPEHUS, CIEIysl MPEII0KEHHOMY IIJIaHy,
(buKCUpOBaTH PE3yabTATHI MOJTYYCHHOW 3aBUCUMOCTH B BHJIe TaOJIUIl U TPadUKOB,
JIeaTh BBIBOIBI 10 pe3yIbTaTaM UCCIIECIOBAHMUS;

. IPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BETUYHMH (yAeIIbHAS
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBIECHUE MPOBOJHUKA, paboTa W MOIIHOCTH
AIEKTPUUECKOTO TOKA): TUIAHUPOBATH U3MEPEHHsI, COOMPATh IKCIEPUMEHTATHHYIO
YCTaHOBKY, CIeAysd NPEMJIOKCHHOW WHCTPYKIIMM, W BBIUYUCIATH 3HAYCHUE
BEITUYHHBIL;
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. coOnoaTh IMpaBWiIa TEXHUKM O€30MacHOCTH Ipu  paboTe cC
71a00paTOPHBIM 000PYAOBAHUEM;

. XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C ONOpPOl Ha WX omucaHus (B TOM 4YHUCJE: CHCTeMa
OTOIJICHUSI JIOMOB, THUTPOMETp, TapoBas TypOWHa, ammepMeTp, BOJIBTMETP,
CU6TYMK  DJIGKTPUUYECKOW  DHEPTUM,  DJICKTPOOCBETUTEIbHBIE  MPHUOOPHI,
HarpeBaTeNbHbIE 3JEKTPONPUOOPHI (IPUMEPHI), ANEKTPUUECKHUE MPEAOXPAHUTENH,
AIIEKTPOMArHUT, DJEKTPOJBUTATENh MOCTOSHHOTO TOKAa), HWCIOJB3Ys 3HAHUS O
CBOMCTBaxX (PU3NYCCKUX SBICHUN U HEOOXOANMBIE PU3NIECKUE 3aKOHOMEPHOCTH;

. pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWUCTBA M M3MEPUTEIIHHEIC
npubOpel TIO CXeMaM M CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETD,
TEPMOC, TICHXPOMETp, THTPOMETp, JBUTATelh BHYTPEHHETO  CropaHWs,
AJNIEKTPOCKOI,  PEOCTaT), COCTaBIATh CXEMbl JJIGKTPUYECKUX  Lener ¢
MOCJIEIOBATENIbHBIM M TMapajIebHBIM  COEMHEHUEM DJJIEMEHTOB, pa3jinyas
yCIIOBHBbIE 0003HAYEHUS AIIEMEHTOB AJIEKTPUUYECKUX IIeTIeH;

. OPUBOJUTh MpUMEPHl (HAXOAUTh HWHGMOpPMAIMIO O TpHUMEpax)
MPaKTUYECKOTO HMCIIOJIb30BaHMS (PH3UYECKUX 3HAHHWHA B MOBCEAHEBHOW KH3HH IS
obOecnieyeHus: 0O€30MACHOCTH MpH OOpalleHUuH ¢ NpuOoOpaMHU U TEXHUYECKHUMHU
yCTPOWCTBAMHU, COXPAHEHHUs 3J0pPOBbS U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOTO
IIOBEJICHUS B OKPY’KaIoIlel Cpene;

. OCYILECTBJIATh MNOUCK HHPOpMAIUK (U3NYECKOTO COJAEP)KAaHUS B
WHTepHeTe, HA OCHOBE UMEIOIMXCS 3HAHUN U IyTEM CPaBHEHMS TOIOJIHUTEIbHBIX
MCTOYHHMKOB BBIJENIATh MH(POPMAIMIO, KOTOpasl SIBISIETCS MPOTUBOPEUMBON HWIIH
MOKET OBITh HEJIOCTOBEPHOM;

. UCTOJb30BaTh HPU  BHINOJHEHUM Y4YEOHBIX 3aJaHUA  Hay4dHO-
-TIONYJISIPHYIO JIMTEPATYpy (PU3MUECKOTrO COAEpIKAaHMS, CIPABOUYHBIE MaTepUalbl,
pecypcbl cetu MHTepHeT, BiageTb NpuéMaMu KOHCHEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBanus HH(DOPMAIIUU U3 OJHOM 3HAKOBOI CUCTEMBI B JIPYTYIO;

. CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U KPATKHE YCTHBIE COOOIICHMS,
00001mast HOOPMAITUIO M3 HECKOJIBKUX UCTOYHUKOB (PU3UUYECKOTO COAEpPKAHUSA, B
TOM  4uciae  OyOIMYHO  HPEACTaBIATh  Pe3ydbTaThl  MPOEKTHOM  WJIU
HCCIIEIOBATEIbCKOM IEATEIbHOCTH, IPH 3TOM I'PAaMOTHO HCIOJIb30BaTh U3YUEHHBIH
NOHATUHHBIM  ammapatr  Kypca  (U3HKH,  CONPOBOXKIATh  BBICTYIICHHUE
MpE3EHTAIUEN;

. IpY BBIMOJTHEHUH Y4EOHBIX MPOEKTOB M HCCIEIOBAHMNA (HU3MUECKUX
MPOIECCOB  pacrlpenenarth OOf3aHHOCTH B TPyNIe B  COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJladaMH, CIEAWTb 3a BBINOJIHEHHWEM IUTaHA JEHCTBUH W
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KOPPEKTUPOBATH €ro, aJIKBAaTHO OIIEHHWBATh COOCTBEHHBIN BKJIAJ B JESITEIHHOCTH
IPYIIIbI, BHICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE, TPOSIBIISISE TOTOBHOCTh
paspeniatb KOHQIUKTHIL.

9 k1ace

K xoniy oOyuenuss B 9 KJjiacce MpeIMETHBbIC pe3ybTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

. UCIIOJIB30BaTh TMOHATHS: CHUCTEMa OTCuéTa, MaTepuajibHas TOYKa,
TPAeKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMXKEHUS, tepopmarius (ynpyras,
IIacTUYecKasi), TpPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh H
NEePErpy3Ku, IEHTP TSHKECTH, aOCOMIOTHO TBEPJOE TEJO, IIEHTP TSHKECTH TBEPAOTO
Tejla, paBHOBECHE, MEXaHWYECKHE KoJieOaHWsT M BOJIHBI, 3BYK, WH(Qpa3ByK U
yIbTPa3BYK, JIEKTPOMATHUTHBIC BOJIHBI, IIKaja JJIEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JATBHO30PKOCTh, CIIEKTPHI UCIYCKAHUS W TIOTJIONICHUS, albda-,
0eTa- ¥ raMMa-u3IIy4eHusl, U30TOIIbI, Si/IepHast SHEPTETHKA,

. pasinyath SIBJICHUS (paBHOMEpHOE u HEPaBHOMEPHOE
OpSMOJIMHEHHOE JIBIDKCHUE, PABHOYCKOPEHHOE TNPSIMOJIMHEHHOE JBIKCHHE,
CBOOOJHOE  TMaJieHHe TeJ, paBHOMEPHOE JBHKEHHUE TI0  OKPY>KHOCTH,
B3aMMOJICHCTBUE Tell, pPEaKTHUBHOE JBIDKEHHE, KoyieOaTeIbHOE JBH)KCHHE
(3aTyxawiue W BBIHY)XJICHHbIE KoJieOaHUs), PE30HAHC, BOJHOBOE JABUKEHHE,
OTpakeHHe 3BYKa, MPSIMOJIMHEIHOE paclpoCTpaHEHUE, OTPAKEHUE U TTPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHne 0eoro cBeTa B CIEKTP
U CIIO)KCHHE CIEKTPaJbHBIX I1IBETOB, JUCIEPCHs CBETa, €CTECTBEHHAs
PaAMOAaKTHBHOCTh, BO3HHUKHOBEHHE JIMHEHMYAaTOTO CHEKTpa W3JIY4YEHHUs) IO
OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, EMOHCTPUPYIOIINX
JTaHHOe (PU3NYECKOE SIBJICHUE;

. pacmo3HaBaTh MPOSBICHHE W3YYEHHBIX (U3HYECKUX SBICHUN B
OKpyXaroieM Mupe (B ToM yucie (HU3NIECKUe SIBICHHS B TIPHUPOJIE: NMPIUBBI U
OTJIUBBI, ABUXKEeHUE TuIaHeT COJIHEYHON CUCTEMBI, PEAKTUBHOE JIBHIKEHHUE KUBBIX
OpraHMW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH, 3€MIICTPSICEHHE, CEHUCMUYECKHE
BOJIHBI, IIYHAMH, 9X0, IIBETA TeJl, ONTUYECKUE SBICHUS B PUPOJIC, OMOTOTHIECKOE
JEUCTBUE BUANMOTO, yIbTPadHOIETOBOTO M PEHTICHOBCKOTO H3IIYYCHUH,
€CTECTBEHHBI pPaTUOAKTUBHBIA (POH, KOCMHYECKHE JIy4d, PaJTHOAKTHBHOE
U3JIy4YEeHUE TPUPOJHBIX MHUHEpAJOB, ACHCTBHE paJUOAKTUBHBIX H3ITy4eHUH Ha
OpraHu3M 4YeJIOBeKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/7ady B YUEOHYIO,
BBIJICJISATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3NUECKUX SBJICHUM;

. OMKUCHIBATh HU3YUYEHHbIE CBOMCTBA Tel U (PU3UYECKUE SIBIICHUS,

HCIIOJIB3YA CI)I/IBI/I‘-ICCKI/IG BCJINYHNHBI (CpCI[HHH N MIHOBCHHAsA CKOPOCTh TCJIa IIPH
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HEPAaBHOMEPHOM JIBUKEHUU, YCKOpPEHHE, TIEpeMelIeHre, MyTh, YIIIOBasl CKOPOCTh,
CWJIa TPEHMs, CUJIa YIPYIOCTH, CUJIAa TSXKECTH, YCKOPEHUE CBOOOJHOrO MaJeHUs,
BEC TeJla, UMITYJIbC Tejla, UMIYJIbC CHIIBI, MEXaHW4Yeckass paboTa U MOIIHOCTD,
MOTEHIIMAbHAsT DHEPrusi Teja, TMOJIHSITOr0 HaJ TMOBEPXHOCTHIO  3EMIIH,
MOTEHIIMANIbHAST DHEPTHSl CXKATOM NPYKHUHBI, KUHETUYECKas DSHEPrus, IMOJIHas
MeXaHWuYecKasi SHEprus, Mepruoj M 4acToTa KojieOaHUu, IJTMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTeNlb MPEJIOMJIEHHUS Cpeibl), MpHU
OMHUCAHUU TPABWIHHO TPAKTOBATH (PU3MUYECKUM CMBICI HCIOJIb3YEMBbIX BEJIMYHH,
o003HaYeHUsT U €AUHUILI (U3UYECKUX BEJIMYMUH, HAXOAUTh (HOPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JIPYTUMH BEJIMYMHAMU, CTPOUTH
rpaduKi U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;

. XapaKTepU30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS] U TMPOIECCHI,
UCIIOJIB3YSl 3aKOH COXPAaHEHUSI DPHEPTUU, 3aKOH BCEMHUPHOTO TITOTEHHUSI, IPUHIIUT
CYNEpHO3UIMA CUJI, MPUHIIMI OTHOCUTENbHOCTU ['anmunes, 3akoHbl HbroTOHA,
3aKOH COXPaHEHHS UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPETOMIICHHUSI CBETA, 3aKOHBI
COXpaHEHHMs 3apsJ0BOTO U MACCOBOT'O YHCEN MPU SAJICPHBIX PEAKIUAX, MPHU ITOM
J1aBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHUChIBATh €ro MaTeMaTHYeCKoe
BBIpA)KEHUE;

. OOBSACHATHh (PU3NYECKHE MPOIECCHl U CBOICTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE€ CHUTyalluid MPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATH
IPUYUHHO--CIIEJICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX IaroB
C omopod Ha 2-3 H3y4YEHHBIX CBOMCTBAa (U3MYECKUX SBICHUH, (PU3NUYECKUX
3aKOHOB UJIU 3aKOHOMEPHOCTE;

. peliatb pacu€THble 3aaaud (omuparoliumecss Ha CcUCTeMy U3 2-3
YPAaBHEHHI), HCMOJB3Yysl 3aKOHBI M (OPMYJIBI, CBS3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3a/laud 3alUChIBaTh KPATKOE YCJIOBHE,
BBISIBIISITh HEAOCTAIONIME WM W30BITOYHBIE JaHHBIC, BBIOWpATh 3aKOHBI U
dbopMynbl, HEOOXOAMMBIC ISl PEIICHHs, MPOBOAUTH pacdy€Thl M OICHUBATH
PEATMCTUYHOCTH TOTYYEHHOTO 3HAUCHUS (PU3NYECKOI BEITMUNHEI;

. pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh IMPU TOMOIIU
¢u3nuecknx METOJOB, HCIIOJNB3YS  OMUCAHWE  HCCIEJOBAHUS, BBIACIATH
MpOBEPSIEMOE TPEAIOJIOKEHNE, OLUEHUBATh MPAaBUIBHOCTh MOPSJAKA MPOBEIICHUS
MCCJICIOBAHUS, JIeTIaTh BBIBOJBI, MHTEPIPETUPOBATh PE3yJIbTAaThl HAOMIOICHUNA |
OTBITOB;

. IPOBOAUTH ONBITHI MO HAOMIOMEHNUI0 (HU3NYSCKUX SBICHUA WIH
du3nyeckux CBOMCTB TeNl (W3ydeHue BTOporo 3akoHa HbroTOHA, 3akoHa
COXpaHEHHMsI PHEPryHU, 3aBUCUMOCTb IMeproAa KoJeOaHUN NPYKUHHOIO MasiTHUKA
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OT MaccChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMIUTUTYABI MaJbIX
KoJie0aHuil, MPSAMONMHEHHOE pacIpOoCTpaHEHHE CBETa, Pas3lIoKeHHE Oeloro ceera
B CIIEKTp, W3YYCHHE CBOWMCTB H300pakeHHS B IJIOCKOM 3€pKalieé W CBOWCTB
n3o0paxkeHus TMpeAMeTa B coOuparomieil JuH3e, HaONI0JICHUE CIUIONIHBIX |
JUHEHYAThIX CIIEKTPOB H3IYUYCHHS): CAMOCTOSITENIBHO COOMpATh YCTAaHOBKY W3
M30BITOYHOTO HaOOpa 00OPYJOBAaHMS, OMHUCHIBATH XOJI OIMBITa M €ro Pe3yJbTaThl,
(dbopMyITHUpPOBATH BHIBOJIBI;

. IPOBOAUTL TPH HEOOXOJAMMOCTH CEPHUI0 TIPSAMBIX H3MEPCHH,
OTIpesieNisisi CpefHee 3HaYeHHE H3MepsieMOod BelWYUHBI ((POKYCHOE pacCTOSsTHHE
coOuparomieli  JHH3bI),  OOOCHOBBIBaTH  BBIOOp  cmoco0a  M3MepeHHUs
(u3MepuTenbHOro Mpubdopa);

. NPOBOJIUTH HCCJICIOBAHUE 3aBHUCHMOCTEH (PH3MUECKHX BETUYHMH C
UCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPCHUU (3aBUCUMOCTH TYTH OT BPEMEHU IIPH
PaBHOYCKOPEHHOM JIBIDKEHWUW O€3 HadajdbHOW CKOPOCTH, Tepuona KojeOaHui
MaTeMaTUYECKOTO MAasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKCHHSI CBETa
OT yIila TaJCHUS W Yria TpeJOMJICHHs OT yrja TMaJeHus): IUIaHUPOBAThH
MCCIIEJIOBAaHNE, CAMOCTOSATEIHHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YJIBTATHI
MOJIYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJE TaOIMUI] U TpaduKoOB,
JIeNaTh BHIBOBI [0 pe3yJIbTaTaM UCCIIEeI0BAHMUS;

. IPOBOAUTH KOCBEHHbIE M3MEPEHMs] (PU3MUYECKUX BEIUYUH (CpEemHss
CKOPOCTh W YCKOPEHHE Tella TpPH PABHOYCKOPEHHOM [BI)KEHUU, YCKOPEHHE
CBOOOJHOTO TMaJeHUs, KECTKOCTh MPYXKUHBI, KOADOUIIMEHT TPEHUS CKOIBKECHHUS,
MexaHudyeckas pabora W MONIIHOCTh, YacToTa M TEPUOa  KoJieOaHMMA
MATEMaTUYECKOTO U TPY>KUHHOTO MAasiTHUKOB, ONTHYECKasl CUJa COOMpArOIIei
JUH3bI,  PaJMOAKTHBHBIM  (OH):  IJIAHUPOBATH  HU3MEpPEHHs, COOHUpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY M BBIMOIHATH U3MEPEHUS, CIEAYys MPEI0KEHHOM
WHCTPYKIIMH, BBIUYMCISATH 3HAYCHHWE BEIWYMHBI M AHAIMU3UPOBATH IOITyYEHHBIC
pe3yJIbTaThl C YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHHUM;

. coOmoaTh TpaBWiIa TEXHUKH O€30mMacHOCTH TMpu  paboTe ¢
71a00paTOPHBIM 000PYIOBAHHUEM;

. paznuvaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3UYECKUX MOJIETEH:
MaTepHalibHas TOYKa, a0COIOTHO TBEPAOE TENO, TOUYCHHBIH UCTOYHUK CBETA, JIyY,
TOHKAs JIMH3a, TUTAHETapHAs MOJIEJIb aTOMa, HYKJIOHHAS MOJICNIb aTOMHOTO SI/IPa;

. XapaKTepru30BaTh TMPUHIMIBI JACHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OMHUCAHUS (B TOM YHCIE: CIHIOMETD,
JATYUKH TIOJIOKEHUS, PACCTOSTHUS 1 YCKOPEHUS, paKkeTa, 3X0J0T, OYKH, MTEPUCKOTI,
¢oToanmapaT, ONTHYECKHE CBETOBOABI, CIEKTPOCKON, JJO3MMETp, Kamepa

30



Bunbcona), wucnonb3yss 3HaHUS O CBoOWcTBaX (DU3MYECKUX SBICHUU U
HeoOXouMble (PU3NUECKUE 3aKOHOMEPHOCTH;

. UCIIOJIb30BaTh CXEMbl W  CXEMAaTHYHbIE PHUCYHKH HM3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX
MPOLIECCOB MPU PEUICHUU Y4€OHO--MPAKTUYECKUX 3aJlay, ONTHYECKUE CXEMbl s
MOCTPOEHUS N300pa’KEHUM B IJIOCKOM 3€pKajie U cOOUparoueH JIMH3E;

. OPUBOJIUTH MHpUMEPbl (HAXOAUTh HHGOpPMAIUI0O O NpHUMEpax)
MPAKTUYECKOTO UCIOJIb30BaHUs (PU3MUECKUX 3HAHUU B MOBCEIHEBHOM >KU3HM IS
oOecrieyeHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
YCTPOICTBAMHU, COXpAaHEHHUsS 370pOBbS U COOJIOJEHUS HOPM HKOJOTHYECKOTO
NOBEJIEHUS B OKPYKAIOLIEN CPEAE;

. OCYHIIECTBIISITh MOUCK HHPOpMALMKU (U3UUYECKOTO COJACpPKAHUS B
HNuTepHere, caMOCTOATENbHO (POPMYIHPYST MOUCKOBBIA 3ampoc, HAXOJIUTh MYTH
OTIpEJICNICHHs] JOCTOBEPHOCTH MOJIYYeHHOU MH(GOPMAIMK HA OCHOBE MMEIOIINXCA
3HAHUM U TOTIOJTHUTEIBHBIX HICTOYHUKOB;

. UCIIOJIb30BaTh TMpPH  BBINIOJHEHUHM Y4YeOHBIX 3aJaHUil  HAy4HO-
NOMYJSIPHYIO JIUTEpPaTypy (U3MUECKOTO COJIepKaHUs, CIPABOYHBIE MaTepHalIbl,
pecypcel cetu MHTepHeT, Bnanerb NpuEMamMu KOHCIEKTHUPOBAaHUSA TEKCTa,
npeoOpa3zoBaHUs MHPOPMAIMKU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IpYTYI0;

. CO3/1aBaTh COOCTBEHHbIE€ NHCbMEHHBIE M YCTHBbIE COOOIIECHHS Ha
OCHOBE HMH(OpPMAIMM U3 HECKOJIbKUX HCTOUYHUKOB (PU3HUECKOTO COJEpKaHus,
NyOJIMYHO TPEJACTaBIATh PE3yJAbTaThl IPOEKTHOW WM HUCCIIEN0BATEIbCKOM
JEATENbHOCTH, IPU 3TOM TIPaMOTHO HCIIOJIb30BaTh H3YYEHHBI IOHATHHHBIN
anmapaT M3y4yaemMoro pasieia (U3MKM U CONpPOBOXKJATh  BBICTYIJICHHUE
IpPE3CHTANMEH C y4éTOM 0COOCHHOCTEH ayTUTOPUH CBEPCTHHUKOB.
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HNIL.TEMATHYECKOE INTAHUPOBAHHUE

Ne HaunmMeHoBaHue pa3feioB U TeM JJIeKTpOoHHBIe (U poBbIE)
KoanuectBo
n/n NPOrpaMMbl o0pa3oBaTeJibHbIE pecypchbl
4acoB

Paznes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAOLIEro MUpa

bubnnoreka HOK
1.1 dusnka - HayKa O MPUPOJIe 2
https://m.edsoo.ru/7f416194
1.2 dusnyeckue BETNINHEI 2 bubnmotexa HOK
https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAYYHBIN METOJ ) bubnuoteka HOK
' MO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3nean 2. IlepBoHayaibHbIE CBeACHHUSI O CTPOCHHH BellleCTBa
buo OK
2.1 Crpoenue BeliecTna 1 HOTHOTERA H
https://m.edsoo.ru/7f416194
29 JIBMKeHre M B3aMMOJICCTBUE YaCTHII ) bubnnoreka IIOK
' BEIECTBA https://m.edsoo.ru/7f416194
bubmmoreka [HOK
2.3 A 2
TPCTATHEIC COCTOAMMA BEMeCTBa https:/m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHHe U B3aUMO/ieiicTBUE TeJl
3.1 Mexannueckoe OBUXEHUE 3 Eubmrorexa HOK
https://m.edsoo.ru/7f416194
bu6 OK
3.2 Huepius, macca, IIOTHOCTh 4 noJmoteka 1
https://m.edsoo.ru/7f416194
3.3 Cuna. Bunpe! cun 14 Eubmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pasnen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra30B
aBJICHHE. Ilepenaua aBJICHUSA
g R pest A bubnuoreka LHOK
4.1 TBEPABIMU  TEJIAMH, KUJIKOCTSIMU U 3
https://m.edsoo.ru/7f416194
razaMu
b K
4.2 JlaBleHHUE KUIKOCTU 5 nommoTeKa 1o
https://m.edsoo.ru/7f416194
b K
4.3 ATMmocdepHoe aBieHue 6 nomiotexa 1o
https://m.edsoo.ru/7f416194
44 JlelicTBMe JKUJIKOCTM M Ta3a Ha 7 bubnunoreka HOK

MOTPYKEHHOE B HUX TEJIO

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

32




Hroro no pazneny 21
Pa3nes 5. PaGora u MOIIHOCTDb. DHEprus
5.1 | Pabora 1 MOIIHOCTE 3 buGmorexa HOK
https://m.edsoo.ru/7f416194
5.2 | IlpocThie MEXaHU3MBI 5 bubamorexa HOK
https://m.edsoo.ru/7f416194
5.3 | Mexanuueckast 3Heprus 4 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB TIIO 68
ITPOTPAMME
8 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM Konuyecr
JuekTpoHHbIE (U PpOBbIE)
n/n NPOrpamMmbl BO 4aCOB
o0pa3oBaTte/ibHbIE PeCypcChl
Paznen 1. TenioBble ABJIEHUA
1.1 CTpoeHne 1 CBOMCTBA BEIIIECTBA 7 bubmorexa HOK
’ p m https://m.edsoo.ru/7f4181ce
1.2 | TemioBbie MPOLECCHI 21 bubamorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znes 2. DiiekTpuyecknue 1 MArHUTHbIE SIBJICHUS
)1 DNEeKTpUYECKUe 3apsibl. 3apsHKEHHBIC 7 bubnuoreka LHOK
) TeJla U UX B3aUMOJCUCTBHE https://m.edsoo.ru/7f4181ce
2.2 | IloCcTOSIHHBIN 2JIEKTPUYECKHUI TOK 20 bubamorexa HOK
https://m.edsoo.ru/7f4181ce
2.3 | MarguTHbIE SIBICHUS 6 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
2.4 | DnekTpoMarHuTHasi UHAYKLHS 4 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO 63
ITPOTPAMME
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9 KIIACC

Ne HaumeHoBaHue pa3ie/ioB H TeM KoanvecTBo
DJIeKTpOHHbIE (LI (POBbHIE)
n/n NPOrpamMmbIl 4acoB
o0pa3oBaTe/ibHbIE PecypcChl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4ecKoe TBHKCHUE U CITOCOOBI 10 bubmmoreka HOK
' €r0 OIMCAHUSA https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue ten 20 bubnmotexa HOK
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXPAHEHHUS 10 nonmorexa 1o
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3gen 2. MexaHuuyeckue KoJ1e0aHNS U BOJIHbI
bubnnoreka HOK
2.1 MexaHndeckre koyeda 7
RATMACCKHC KOTCOAHIA https://m.edsoo.ru/7f41a4a6
bub OK
2.2 Mexanndeckue BOJHBL. 3BYK 8 rrommoTera i
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znes 3. DileKTpPOMArHUTHOE 1MOJI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DNIEeKTPOMarHuTHOE oJie " 6 bubnuoteka [HOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
bubnuoreka LHOK
4.1 3aKOHBI PacCIpOCTPaHEHHUS CBETA 6
https://m.edsoo.ru/7f41a4a6
bu6 OK
4.2 JIuH3BI U onITHYECKUE TPHOOPHI 6 romoteka 1
https://m.edsoo.ru/7f41a4a6
bu6 K
4.3 Paznosxenue 6enoro cBeTa B CEKTP 3 nomoTera 1o
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 5. KBanToBbIe IBJIeHUSA
51 Hcnyckanne © TOIIIOIIEHHE CBeETa 4 bubnuoreka [HOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bubnuoreka HOK
5.2 CTpoeHne aTOMHOTO sapa 6
p AP https://m.edsoo.ru/7f41a4a6
bubnuoreka HOK
5.3 SlmepHbIe peaKIuu 7
7P peaKtt https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 17

Pa3nea 6. IloBTopuTe/ibHO-0000 a0 MOTYJIb
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IToBTOpCHME u 000011IcHIE
6.1 co;[epnrc)aHm Kypca (GU3MKH 3L: 7-9 9 bubamorexa HOK
https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB IIO 102
I[TPOI'PAMME
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