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1. TIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBILIET'O OBPA3OBAHUA

N3ydyenue @Qu3ukun Ha ypoOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
HAlpaBJICHO Ha JIOCTMDXKEHHE JUYHOCTHBIX, METANpPEAMETHBIX U MPEIMETHBIX
o0pa3oBaTeNbHBIX PE3YJIbTATOB.

B pesynbrare wu3ydeHuss (U3MKM HA YPOBHE OCHOBHOIO OOIIETro
oOpa3oBanusi y oOyuwaromerocs OyayT CGOPMHPOBAHBI CIEIYIONINE JUYHOCTHBIE
pe3yJbTaThl B YaCTHU:

1) naTpHOTHYECKOr0 BOCIHTAHHUS:

o MPOSIBJIEHWE UWHTEpeca K KCTOPUM KU COBPEMEHHOMY COCTOSTHUIO
poccuiickoit GU3MIECKON HayKH;

o IIEHHOCTHOE OTHOIIEHHE K JIOCTHXKEHHMSIM POCCUUCKHX YYEHBIX-
-(pu3uKOB;

2) TPaKIAHCKOTO M TyXOBHO-HPABCTBEHHOTO BOCTTHTAHUS:

o TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJCHUH OOIIECTBEHHO
3HAUUMBIX W OTUYECKUX MpPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTUKEHUU (PU3UKH;

o OCO3HAaHHWE  BAXHOCTM  MOpPAJIbHO--3THYECKUX  IPUHIUIOB B
JESTEIIbHOCTA YYEHOTO;

3) 3CTeTHYECKOr0 BOCIHTAHHS:

o BOCIIPUSITUE  ACTETHMYECKUX KauecTB  (UBMYECKOM Hayku: €€
rapMOHUYHOTO TOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI' 0 IO3HAHHUSI:

o OCO3HAHHE IEHHOCTH (DU3MYECKON HAyKHW KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUSI MHUPA, OCHOBBI PA3BUTUSA TEXHOJOTHM, BAXHEWIIEH COCTABJISIOLIEH
KyJbTYPBI;

o pa3BUTHE HAYYHOU JI0003HATEIHLHOCTH, MHTEPECA K MCCIIEI0BATEIbCKOM
NEATEeNbHOCTY;

5) ¢popmMupoBaHus KYJbTYPbI 310POBbSI H YMOLHOHAJILHOIO 0JIATONONYYHSI:

o OCO3HAHHME IIEHHOCTH 0e30macHoro obpas3a >KM3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BAXKHOCTH MPpaBUJI 0€30MacHOT0 MOBEJCHUS Ha TPAHCIIOPTE, Ha
JIOpOTax, C JEKTPUUECKUM U TETIJIOBBIM 000PYJOBAaHUEM B JJOMAIIHUX YCIOBUSAX;

o c(OpMHUPOBAHHOCTh HaBbIKa pediiekcHH, MpU3HAHUE CBOErO IpaBa Ha
OITMOKY U TaKOT'0 JK€ MpaBa y IPyroro 4eioBeKa;

6) Tpy10oBOro BOCHUTAHUS:



° AKTUBHOE Yy4acTHE B PEIICHUM MPAKTHYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeNbHOM OpraHu3aluy, ropojaa, Kpas) TEXHOJOTHYECKOM M COLMAIbHOM
HaIPaBJICHHOCTU, TPEOYIONIUX B TOM YUCIE U (PU3NYECKUX 3HAHUI;

° UHTEpEC K TMPAKTUYECKOMY H3YUYCHHUIO TMpodeccHii, CBA3aHHBIX C
bu3HKoii;

7) 3K0JIOrHYECKOr0 BOCHHTAHMS:

° OpHCHTAIUs Ha MpUMEHEeHUEe GU3UICCKUX 3HAHHMU IS pelieHus 3a1ad B
00JIaCTH OKpYXKalolleh cpesbl, IJIaHUPOBAHUS TMOCTYNKOB W OLICHKH UX BO3MOKHBIX
TMOCJIEICTBUH [T OKPYXKAIOIIEH CPEIbI;

° OCO3HAHHE TI00ATHHOTO XapakTepa KOJOTUYECKUX MPOOJIeM M ITyTe
UX pEIICHUS;

8) amanTamuu K M3MEHSIIOIIUMCS YCJIOBHSIM COMMAIBLHOW W MPHUPOIHON Cpeabl:

° NOTPEOHOCTh BO B3aMMOJICMCTBUM TIPH BBHITIOJIHEHUU HCCIICIOBAHUN U
MIPOEKTOB (PU3NYECKON HAMIPABICHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSM JPYTUX;

° MOBBIIICHUE YPOBHS CBOEHM KOMIIETEHTHOCTH 4Y€pE3 MPAKTUUYECKYIO
JIEATEIIbHOCTD;

° MOTpeOHOCTh B (POPMHUPOBAHMHM HOBBIX 3HAHWUM, B TOM YHCIIC
dhopMyIUpOBaTh UJIEU, OHITHUS, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBICHUSX;

° OCO3HaHUE AePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B
o0nacTu PU3UKHU;

° IJJAHUPOBAHUE CBOETO Pa3BUTHS B NMPHUOOPETCHHH HOBBIX (PHU3UUYSCKHX
3HAHMMU;

° CTPEMJICHHE AaHAJIM3UPOBATh M BBISABIATH B3aUMOCBS3H TPUPOIBI,

o0111ecTBa ¥ 9KOHOMHUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3UUYECKUX 3HAHMUIA;
o OLICHKA CBOMX JEHCTBHM C Y4ETOM BIIMAHHUSA HAa OKPYKAIOUIYIO CpEny,
BO3MOJKHBIX TJI00AIBbHBIX MOCIEICTBUH.

METAIIPEJIMETHBIE PE3YJIbTATbBI

B pesynbpTare ocBOEHUSI pOrpaMMBbI 10 (pU3MKe Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus y oOyyvaromierocs OyayT cpopMUpOBaHbI MeTanpeMeTHbIe Pe3y/IbTaThl,
BKJIFOYAIOIIIHE ITI0O3HABATEIIbHBIE YHUBEPCAJIbHBIE y4eOHbIE NENCTBUA,
KOMMYHUKATHBHbBIE YHHUBEPCAJIbHbBIE yueOHbIe NeiCTBHS, PEryJIsITUBHBIE
YHUBEpCaJbHbIE y4eOHbIE 1eHCTBUSI.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE yUeOHbIE TefCTBHS
ba3oBble JJornueckue 1eiicTBUA:



® BBUBIKATH M XapaKTEPU30BaTh CYUIECTBEHHbIE MPU3HAKK OOBEKTOB
(sIBJICHMIA );

®  YCTaHaBIMBAaTh CYLIECTBEHHBIA MPU3HAK KIAaCCHU(PHUKAIUU, OCHOBAHUS IS
00001LIEeHNS U CPaBHEHUS;

®  BBIIBIATH 3aKOHOMEPHOCTH M MIPOTUBOPEUMS B paCCMATPUBAEMBIX (PaKTax,
JTAaHHBIX U HAOJIIOJEHUSIX, OTHOCSIIMUXCS K (DU3UUECKUM SIBJICHUSIM;

®  BBIBISITH NPUUYMHHO--CIEICTBEHHBIC CBSI3U NMPU H3YYEHUH (DU3HUECKUX
SBJIIGHUA M TIPOLECCOB, JENaTh BBIBOABI C HCIOJIb30BAHUEM JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIOUEHUH, BBIABUTaTh THIOTE3bl O B3aUMOCBS3AX (PU3MUECKUX
BEJIMYUH;

®  CaMOCTOSITENILHO BBIOMPATH CIIOCOO pelieHust yueOHo! (hr3nueckoi 3a1aun
(cpaBHEHHE HECKOJBKMX BapUaHTOB peEHICHUS, BBIOOP Hambosiee MOAXOIAIIETO C
Y4€TOM CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3zoBbie nccienoBareabckue AeicTBHSA:

®  HCHOJb30BaTh BOIIPOCH! KAK MCCIEAOBATENbCKUI HHCTPYMEHT ITO3HAHUS;

®  [POBOJUTH MO CAMOCTOATEIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOXKHBIN
du3nyecKuil HIKCIIEPUMEHT, HEOOJIBLIOE HCCIeA0BaHNE (PUBNYECKOTO SIBICHUS;

e OIECHMBATh HAa MPUMEHUMOCTh U  JOCTOBEPHOCTh  HMH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEAOBAHUS UITU YKCIIEPUMEHTA;

®  CaMOCTOSITEILHO (POopMyIMpPOBaTh O0OOIEHHS U BBIBOJBI MO PE3yJbTaTaM
IPOBEAEHHOT O HAOJIOICHUS, OIbITA, UCCIIEOBAHNUS;

®  [IPOrHO3UPOBATh BO3MOXKHOE JalbHEWINee pa3BUTHE  (U3HUECKUX
MPOLIECCOB, a TAKXKE BBIBUTATh MPEANON0KEHHSI 00 UX Pa3BUTHU B HOBBIX YCIOBHSX U
KOHTEKCTax.

Pabora c undopmanmeii:

®  [PUMEHSTH PA3IUYHbIE METOJbl, NHCTPYMEHTBI U 3aIpPOCHl MPU MOHUCKE U
orOope MH(QOpPMALMKM WM JAHHBIX C Y4YETOM NPEIJIOKEHHON yueOHOU (hru3nUecKoit
3a]a4u;

®  AHANM3HUPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH HH(OpPMAIUIO
Pa3NIMYHBIX BUIOB U (HOPM MPEICTABICHUS;

®  CaMOCTOSITEJIbHO  BbIOMpaTh ONTHUMaJbHYIO (OpPMY IpEACTaBICHUS
uHpopMallMM Y WUIIOCTPUPOBATH pPEIIAEMbIE 3a/layd  HECIOKHBIMU CXEMaMH,
JTarpaMmMaMu, HHOUM rpadukoi U uX KOMOUHAITUSMH.

KomMMyHHKaTHBHBIC YHHBepcaibHble Y4yeOHbIC JeHCTBHUA:

e B Xx0/€¢ OOCYXJIeHHUs ydeOHOro marepuana, pe3yiabTaTOB JIA0OPATOPHBIX
paboT M IPOEKTOB 33J1aBaTh BOIPOCHI [0 CYHIECTBY O0CYK/1aéMOW TEMbI U BbICKA3bIBATh



UJeH, HalleJICHHbIC Ha pEIICHHWE 3a7adud W TOJJCpKaHWe OJIaroKeIaTeIbHOCTH
OOIIICHMS,

®  COMOCTaBJIATH CBOM CYXKICHHUS C CYXKICHHAMH JPYIMX YYaCTHHUKOB
nrajora, OOHapyXKHUBaTh Pa3Iudue U CXOJICTBO MO3UIINT;

®  BBHIPAXKATh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

e  TyOJUYHO IPEACTABIATH PE3yJIbTAThl BHIMOIHEHHOTO (PU3UYECKOrO OIbITa
(3KCTIEpUMEHTa, UCCIICIOBAHMS, TIPOCKTA);

®  [OHMMATh M UCIOJH30BaTh MPEUMYIIIECTBA KOMAaHIHON U WHIUBUTyaIbHON
paboThI NP pPelIeHUH KOHKPETHON (PU3NUEeCKO MpoOIeMbl;

® [PUHUMATH IETH COBMECTHOW JIEATEIHLHOCTH, OPTaHU30BBIBATH IEHCTBUS
no e€ JOCTHMXKEHHWIO: pachpelessaTh poyr, OOCYXIAaTh MPOIECChl U  Pe3ylIbTaThl
COBMECTHOM paboThI, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;

®  BBHINOJIHATH CBOKO YacTh PabOTHI, IOCTUTAs Ka4Y€CTBEHHOIO pe3yjibTaTa Io
CBOEMY HAIPaBJICHUIO U KOOPIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMH KOMAH]IbI;

®  OIICHMWBATh KAa4ECTBO CBOEr0 BKJaJa B OONMIMA MPOMYKT IO KPUTEPHUSIM,
CaMOCTOSITEILHO C(POPMYJIMPOBAHHBIM YYACTHUKAMH B3aMMOICHCTBUS.

PeryasiTuBHble yHMBepcajbHble y4eOHble AeilcTBUS

Camoopranmzanmsi:

®  BBIBJIATH MPOOJEMBI B )KU3HEHHBIX M Y4EOHBIX CHUTYalUsAX, TPEOYIOIINX
JUI perieHus: (pU3NYeCcKuX 3HaHUI;

®  OpUEHTHPOBATHCS B  Pa3IUYHBIX TOAXOAAX TMPHUHATHUS  pEIIeHUH
(MHIMBUIYyaTbHOE, MPUHATHE PELICHHs B TPYIIe, MPUHATHE PEIICHUN TPYIIoi);

®  CaMOCTOSITEJIbHO COCTABJIATH aIrOPUTM PEUICHUs] PU3NUECKON 3aJauu WU
IUTaHA MCCIIE0BAHUS C YYETOM MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEM,
apryMEeHTHpPOBAaTh MPEAJIaraéMble BApUaHThI PELICHU;

e  JenaTth BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PELICHHE.

CaMOKOHTPOJIb, 3MOLHOHAJILHBII HHTEJVIEKT:

®  1aBaTh AJICKBAaTHYIO OLICHKY CUTyallMu U Npejiararh 1jiaH €€ N3MEHEHHUS;

®  OOBSACHATHP MNPUYUHBI  JOCTHKEHUS  (HEAOCTUIKEHUS)  pE3YJIbTaTOB
NeSTENbHOCTH, JaBaTh OLEHKY PHUOOPETEHHOMY OIIBITY;

®  BHOCHUTb KOPPEKTHBBI B AESTEILHOCTh (B TOM YHUCJIE B XOJ BBIIOJHEHMS
($U3NYECKOro HCCIEOBAaHUS WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB,
W3MEHUBIIUXCS CUTYallUd, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEH;

®  OILICHUBATb COOTBETCTBUE pe3yJIbTaTa LEIH U YCIOBUSIM;

®  CTaBUTh ceOsl HA MECTO JIPYrOro YeJIOBEKa B XOJI€ CIIOpa MM IUCKYCCUU HA
HAy4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTHKY APYTOTo;



e  [pHU3HABaTh CBOE MpaBO Ha OMIMOKY MPHU pelIeHUH PU3NIECKUX 3a/1ad WUIIH
B YTBEPXKJACHUAX HA HAYYHBIC TEMBI U TAKOE K€ IIPABO APYroro.

IPEJIMETHBIE PE3YJIbTATHI

K xoniy oOydenus B 7 kijiacce mpeIMETHBIE pe3yibTaThl HA 0A30BOM YpOBHE
JIOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00yUaIOIMMUXCSI YMEHUM:

®  HCMOJb30BAaTh TMOHATHA: (PU3NYECKHME U  XUMHUYECKHE  SBJICHUS,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAUHUIBI (PU3NUECKUX BEIUYHH, aTOM,
MOJIEKYJIa, arperatHbpleé COCTOSIHUSI BemlecTBa (TBEpPIOE, JKUIKOE, Ta3000pasHoe),
MEXaHUYECKOE  JBWKEHHE (paBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHEUHOE),
TpaeKTOpus, paBHOJACWUCTBYIOIIAs cuia, naedopmanus (ymnpyras, IJIacTHUecKas),
HEBECOMOCTb, COOOIIAOIINECS COCYIbI;

e  paznuyarh sgBieHus (AUddy3us, TENI0BOE ABUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE JIBUKEHUE, HEPABHOMEPHOE JBUKECHUE, UHEPLIUS, B3aUMOJICUCTBUE TEIl,
paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOM OCBhIO BpallleHHUs, Iepeaadya J1aBiCHUs
TBEPABIMU TEJIAMHM, KUAKOCTSIMU M TrazaMu, aTMoc(pepHOE NaBJieHHE, TUIaBaHUE TeJ,
MPEBpAICHUS MEXAaHUYECKOW PHEPruu) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE;

®  pacmo3HaBaTh TNPOSIBIIEHWE M3YYEHHBIX (U3MUECKUX SIBJICHUH B
OKpYXKalollleM MHUpe, B TOM 4YHCJIE€ (PU3NYECKUE SIBJICHUS B MPUPOAE: MPUMEPHI
JBUKEHHS C PAa3IMYHBIMU CKOPOCTSIMU B KMBOW M HEKUBOM NPUPOJE, AEHCTBUE CUJIbI
TPEHHS B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOrO AaBJICHUS HA KUBOW OPraHu3M,
IJIaBaHUE PbIO, pbIYarv B TEJE YeJOBEKa, IIPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a7aqy
B yueOHYIO, BBIJICTISITH CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKH ) (PU3NUECKUX SBICHUMN;

®  OIKCHIBaTh M3y4YEHHbIE CBOMCTBA TeN M (PU3MYECKUE SIBICHUS, UCTIONb3YS
dbusnueckne BeTMYNHBI (Macca, 00BhEM, TIIIOTHOCTh BEIIECTBA, BPEeMsl, ITyTh, CKOPOCTh,
CpEeIIHsISl CKOPOCTh, CHUJIa YIPYTrOCTH, CUJIAa TSXKECTH, BEC TeJla, CHJIa TPEHUs, JaBICHUE
(TBEpIOrO TeEna, KUIKOCTH, rasza), BBITAJKHUBAIONIAs CHUJIa, MEXaHWueckas padora,
MOIIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KOI(POHUIIMEHT TIOJE3HOTO JICHCTBUS
MEXaHU3MOB, KMHETHUYECKasi U TMOTEHIUAJIbHAS HEPrus), MpU ONHCAHUU MPaBUIILHO
TPaKTOBATh (PU3UUYECKHUI CMBICI UCIIOJIb3YEMbIX BEJIMYWH, UX 0O003HAYEHUS U €TUHUIIBI
bu3MUeCKX BENUYUH, HAXOAUTh (OPMYJbl, CBS3bIBAIONIME JAaHHYIO (U3UYECKYIO
BEJIMYMHY C JIPYTUMH BEIMYMHAMH, CTPOUTH TpaduKU H3Yy4EHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEIIMYHH,

®  XapaKTepu3OBaTh CBOWCTBA TeJ, (PU3NUECKUE SIBICHUS U MPOIECCHI,
UCIIONIb3Ys TIpaBWJIa CJIOXKEHWs CWil (BIOJh OJHOW mpsMoi), 3akoH ['yka, 3akoH
[Nackans, 3akoH Apxumenaa, IPaBUIIO paBHOBECHs pbryara (0J10Ka), «30JI0TO€ TPABUIIO»



MEXaHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW JHEPruH, IIPU 3TOM JaBATh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3aIIUCHIBATh €r0 MaTEMAaTUUYECKOE BhIPAKEHUE;

e  OOBACHATH (PU3UYECKHUE SBJICHUS, MTPOLIECCH U CBOWCTBA TEJ, B TOM YHUCIE
U B KOHTEKCTE€ CHUTyallMil NPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYUHHO--CJICCTBEHHBIE CBSA3M, CTPOUTH OOBSICHEHUE W3 |—2 JOrMYECKUX IIaroB ¢
ornopoi Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUECKUX SIBICHUM, (PU3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

e pewmaTh pacu€THble 3amaud B 1-2 [eHCTBUS, MCIONB3YS 3aKOHBI U
bopmyIibl, CBsA3BIBaIONINE (PU3MUECKHE BEIMUMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 33Ja4u
3alUChIBaTh KPAaTKOE YCJIOBUE, TMOACTABIATh (PU3NUYECKHE BEIMYMHBI B (OPMYNBI U
IPOBOJIUTH Pacy€Thl, HAXOAWUTH CIPABOYHBIE JIAHHBIE, HEOOXOAMMBIE ISl PELICHUS
3aj1a4, OLIEHUBATh PEATMCTUYHOCTD MOMy4YeHHON (PU3HUECKO BEJIHUUHBI;

®  pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUIUTh TMPH T[OMOIIU
¢uznyecKkux METONOB, B ONHCAHWU UCCIEOOBAHHUS BBLACTATH MPOBEPIEMOE
IPEANOIOXKEHUE (TUIIOTE3Y), pa3inyaTh U MHTEPIPETUPOBAThH MOJYyYEHHBIH pe3yJIbTar,
HAXOJUTh OIIMOKHU B XOZI€ OMbBITA, JA€TaTh BHIBOJBI 110 €r0 pe3yIbTaTaM;

®  [IPOBOJAUTH OMNBITBI 1O HAONIOJEHUIO (U3UYECKUX SIBICHUH WU
(bU3UYECKUX CBOMCTB TeJ: (POPMYIUPOBATH MPOBEPSEMbIC MPEAION0KEHUS, COOUPaATh
YCTAHOBKY M3 MPEIJOKEHHOro O00OpYyIOBaHUS, 3alHMChIBaTh XOJA ONBITA H
(GbopMyIupOBaTh BBHIBOJIBI,

e  BBIIOJHATH NPSAMBIE H3MEPEHHS pPACCTOSHHMS, BPEMEHH, MacChl TeJa,
00bEMa, CUJIBI U TEMIIEPATYPhI C UCIIOJIBL30BAaHUEM aHAIOTOBBIX U LU(POBBIX MPHUOOPOB,
3alKChIBATh TOKa3aHUs MPUOOPOB € Y4YETOM 3aJaHHOW aOCOJIIOTHOW MOTPEIIHOCTU
VU3MEPEHHU;

®  [IPOBOJAUTH HCCIIEJOBAHUE 3aBUCUMOCTU OJHOW (PU3NUECKON BEIMUYUHBI OT
JIpPYroil C MCHOJIb30BAHUEM MPSAMBIX W3MEPEHUN (3aBUCHMOCTH IYTH PAaBHOMEPHO
JBIKYIIETOCA TeJla OT BPEMEHU IBWKECHMUS Te€Ja, CUJIbI TPEHUS CKOJIBKEHHUS OT Beca
TeNa, KauecTBa OOpaOOTKH IMOBEPXHOCTEH TE€N M HE3aBUCUMOCTU CHIIBI TPEHUS OT
IUIOIIAA CONPHUKOCHOBEHHMS TeEJ, CWIbl YIOPYTOCTM OT YMJIMHEHUS IPYKHUHBI,
BBITAIKMBAIOIIECH CHJIBI OT 00bEMa NOTPYyKEHHOM YAaCTH Tela WU OT IUIOTHOCTH
KHUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tella, OT TJIyOMHBI, Ha KOTOPYIO
HOTPYKEHO TeJO, YCJIOBUM IJIaBaHUS TeN, YCJIOBUWM paBHOBECHs pblyara U OJIOKOB),
y4acTBOBATh B IUIAHUPOBAHWUU Y4YEOHOrO HCCIENOBaHUsA, COOHMpaTh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUd, Clenys NpeIIoKEHHOMY IUIaHy, (PUKCHpOBAaTh pe3yibTaThl
NOJy4YEHHONW 3aBHUCUMOCTH (PU3WYECKUX BEJIMYMH B BHUJIE MPEIJOKEHHBIX TaOIMIl U
rpauKoB, 1e7aTh BBIBOJBI IO pe3yibTaTaM MCCIIEI0BAHNUS;



®  MPOBOJUTH KOCBEHHBIE HW3MEpPEHUs (PU3UUECKUX BEIUYHUH (TUIOTHOCTD
BELIECTBA JKUJKOCTU M TBEPIOTO TEJA, CUJIA TPEHUS CKOJBXKEHUS, JABICHUE BO3/1yXa,
BBITAJIKUBAIOIIAs CHUJIa, JICHCTBYIOIAs Ha TNOrPYyKEHHOE B JKUJIKOCTh  TEJNO,
KO3(PPUIIUEHT TOJIE3HOTO NEUCTBUS MPOCTHIX MEXAHHU3MOB), CIIEAYS MPEIT0KEHHOU
MHCTPYKIMU: MPU BBIMOJIHEHUN U3MEPEHUN COOMpPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIUMCIIATH 3HAUEHUE NCKOMOW BEJIMYMHBI,

e  coOMoAaTh MpaBujia TEXHUKH O€30MacCHOCTH MPHU padboTe C JaOOpaTOPHBIM
000py/IOBaHHEM;

®  yKa3bplBaThb MNPUHLHUIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, JAHUHAMOMETpP, COOOUIAIOIIMECs COCyAbl, OapoMmeTp, phblyar,
NOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIOHHAs IUIOCKOCTb;

®  XapaKTepu30BaTb MPHUHLMIBI JEHCTBUS M3YYCHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha MX oOmucaHus (B TOM YMCIE: NOIUIMIHUKH,
YCTPOMCTBO  BOJAOIPOBOJA, TUAPABIAYECKHI Tpecc, MaHOMETpP, BBICOTOMED,
MIOPIITHEBOW HACOC, apEOMETP), UCTOIb3Ys 3HAHUS O CBOMCTBAX (PM3NUECKUX SBIICHUU H
Heo0XoAuMble (PM3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [pPUBOAUTH NOpuUMeEpbl  (HAXOAUTh  HMHPOPMALMIO O  IPUMEPAX)
IPAaKTUYECKOTO MCIOJIb30BaHUS (PM3UYECKUX 3HAHUN B IOBCEAHEBHOM >KM3HHU IS
obOecriedeHus O€30MAaCHOCTH TMpU OOpalieHuu C NOpudopaMud U TEXHUYECKUMH
YCTPOMCTBAMHU, COXpPAaHEHHUs 370pPOBbSA M COOJNIOACHUS HOPM  DKOJIOTMYECKOIO
TOBEJCHUS B OKPYKAIOIIEH CPELE;

®  OCYIIECTBIISAITh OTOOp MCTOYHUKOB HHpopMauuu B HHTepHeTre B
COOTBETCTBUHU C 33JaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUNA U
NyTEM CpaBHEHUS PA3JIMUYHBIX UCTOYHUKOB BBIICISATH HHPOPMALIHUIO, KOTOpask SIBIISETCS
IPOTUBOPEUYUBOM UIIM MOXKET OBITH HEAOCTOBEPHOM;

®  HCIOJb30BaTh NPH BBINOJIHEHUU Y4EOHBIX 3aJaHUM Hay4HO--TIOMYJIIPHYIO
auTeparypy (U3MYECKOTO COAEpXaHHs, CIpaBOYHbIE MaTepHalibl, PECypChl CETH
Wutepuer, Bnaaerb npuéMaMd KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3zoBaHUs
uH(pOpMaIHU U3 OJTHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

e  Co3/1aBaThb COOCTBEHHBIE KPAaTKHE MHUCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHUKOB HH(pOpMalMK (PUINUYECKOTO COAECpKAaHUSA, B TOM YHCIIE
nyOJIMYHO JenaTh KpaTKue cooOLIEeHUs O pe3yiabTaTaX IPOEKTOB WM Y4E€OHBIX
WCCIIEA0BAHUM, IIPU ATOM T'PAaMOTHO MCIOJIb30BaTh U3YYEHHBIN IMOHATHUMHBIM anmapar
Kypca GU3MKH, CONPOBOXKAATh BHICTYILJIEHUE NPE3ECHTAIUEH;

® [pU BHINOJHEHUU YYEOHBIX MPOEKTOB U UCCIEIOBAaHUN paclpeaeisiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUHM C IOCTaBICHHBIMHU 3a/ladyaMH, CJIEIUTh 3a
BBIIIOJJHEHHEM IUIaHA JEMCTBUM, aJIEKBAaTHO OICHMBAThL COOCTBEHHBIM BKJIAJ B



NEeSTENHHOCTh TPYIMIBI, BRICTPAUBATh KOMMYHHKATHBHOE B3aWMOJICHCTBUEC, YIUTHIBAS
MHEHHE OKPYKAIOIIHX.

K xoniy oOydenus B 8 kijiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y 00 YUAFOIIMXCS YMEHUM:

®  HCMOJBh30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TETUIOBOE JIBH)KCHUE
aTOMOB W MOJICKYJI, arperaTHbIe COCTOSIHHUS BEIIECTBA, KPUCTAUTMUECKUE U aMOp(dHbBIE
Tela, HACBHIIMICHHBIH W HEHACBINIEHHBIM TMap, BIAKHOCTh BO3AyXa, TEMIEparypa,
BHYTPCHHSISI DHEPrHUs, TEIJIOBOW JIBUTATEb, DJICMCHTAPHBIM JJICKTPUYECKHHA 3apsi,
AIEKTPUYECKOE TT0JIC, TTPOBOJHUKH U JIUDJICKTPUKHU, MTOCTOSTHHBIA AJICKTPUYECKHH TOK,
MarHuTHOE TI0JIE;

®  pasnuyaTh SBJICHUS (TEIUIOBOE PpACIIMpPEHHE U CXKaThe, Teruionepenaya,
TEIJIOBOE PaBHOBECHE, CMauyMBaHUE, KAMJUISIPHBIC SBJICHUS, UCTIApEHNE, KOHICHCAIIHSI,
IJIaBJICHUE, KpUCTAJIN3aUs (oTBEepAeBaHuUe), KUIICHHE, Terionepeaayda
(TEeTIONMpPOBOIHOCTh, KOHBEKIIUS, HM3IY4YCHHUE), HJICKTpU3aIUsl Tel, B3auUMOJICHCTBUE
3apsAa0B, JCHCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKaHHE, B3aMMOJICHCTBUC
MarHuTOB, JIEHCTBUE MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, J3JICKTPOMAarHUTHAas
WHIYKIMS) 10 ONHCAHUI0O HMX XapakTEePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOINUX JAHHOE (PU3NYECKOE SIBJICHUE;

®  pacmo3HaBaTh NPOSIBIICHUE M3YUYCHHBIX (DU3MYECKUX  SIBJICHUH B
OKpY)KaroIeM MHpE, B TOM 4uciie GU3HUECKHE SBICHUS B MPHUPOJE: MOBEPXHOCTHOE
HATSDKEHUE W KaNMWUISIPHBIC SIBICHHUSI B MPUPOJE, KPUCTALIBI B MPHUPOJAE, H3ITyUCHUE
ComnHira, 3amep3aHue BOJIOEMOB, MOpCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHES,
CHETa, JJICKTPUYECKHUE SBJICHUS B aTrMocdepe, SJICKTPUUICCTBO KUBBIX OPTraHU3MOB,
MarHuTHOE Mojie 3emiu, apedd MorocoB, poJib MAarHUTHOTO MOJS JJISl JKM3HU Ha
3emite, MONSIPHOE CHUSIHUE, TIPU ATOM TMEPEBOANTH MPAKTHYECKYIO 3a7ad4y B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN) (PU3UUECKUX SBIICHHM;

®  OINKCHIBATH M3YyYCHHBIE CBOWMCTBA Tel U (PU3MUYECKHE SBICHUS, UCTIOIB3YS
bu3znueckre BETUYUHBI (TeMIeparypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEILIOTHI,
ylleNibHasl TeIIOEMKOCTh BEIIECTBA, yleIbHAasl TEIUIOTa IJIaBJICHUs, YyAelbHas TEeIuioTa
napooOpa3oBaHus, yAeNIbHAs TEMJIOTa CrOpaHHs TOIUIMBA, KOA()PUIIMEHT IOJIE3HOTO
JEUCTBUS TETUIOBOM MAITWHBI, OTHOCHUTEIbHAS BIIAXXHOCTH BO3MYyXa, SJIEKTPUUCCKUN
3apsijl, CUJia TOKa, MJIEKTPUUECKOE HAIIPSHKEHUE, COMTPOTUBJICHHE TIPOBOIHUKA, YIETHLHOE
COIIPOTUBJICHUE BEIECTBA, PA0OTa U MOUTHOCTh JEKTPUUYECKOr0 TOKA), IPU ONMHUCAHUU
MPABWIIBHO TPAKTOBATh (PU3WYECKUIA CMBICIT WCIOJB3YEMBIX BEJIMYHMH, 0003HAYCHUS U
CAVHUIBI  (PU3UYECKUX BEJIUYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(GU3MUECKYI0 BEIMYMHY C JPYTMMH BEJIWYUHAMHU, CTPOUTH TpaPuKd HU3YYCHHBIX
3aBHCHMOCTEH (DU3UYCCKUX BEIMYHH,



®  XapaKkTepW30BaTh CBOWCTBA Tei, (PU3NYECKHUE SIBICHUS W MPOIECCHI,
UCIIONb3Ysl OCHOBHBIC IMOJIOKEHUSI MOJEKYJISPHO--KUHETUUECKOM TEOPHUH CTPOCHUS
BEILIECTBA, MPUHIUIT CYNEPHO3ULIMM TI0JIeM (Ha KayeCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHus 3apsaa, 3akoH Oma 1 ydactka uenu, 3akoH Jxoyns—JleHma, 3akoH
COXPAHEHHSI DHEPruu, IPU OTOM JIaBaTh CIIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aMUCHIBaTh €r0 MAaTEMATUUYECKOE BBIPAKECHUE;

®  OOBACHATH (U3MUECKHE MPOILECChl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE  CHUTyalluli  MpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISBIATH
MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOTMYECKUX IIIaroB ¢
oropoi Ha 1-2 W3y4yeHHBIX CBOMCTBA (M3MUECKUX SBIICHUN, (DU3MUYECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEM;

e pemarh pacy€THBIC 3amadyd B 2—3 JCUCTBHS, WCIOIB3YyS 3aKOHBI W
bopMyIIbl, CBA3BIBAIONINE (PU3NYECKHUE BETMUYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3a7auu
3aMUCBhIBaTh KPAaTKOE YCJIOBHUE, BBISBISATh HENOCTATOK JAHHBIX JUISI PEIICHUS 3a7auH,
BEIOWPATh 3aKOHBI M (POPMYIIBI, HEOOXOAMMBIC TSI €€ PEIICHUs, TPOBOAUTH PACUETHI U
CpaBHHMBATh TIOJYYEHHOE 3HAUYCHNUE (PH3NUECKOIN BETMUUHBI C N3BECTHBIMU JaHHBIMH,

®  pacrmo3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh TPU  TTOMOIIN
(bu3MUEeCKMX METOJIOB, MCIIOJb3Ysl ONUCAHHE HWCCIEIOBAHUS, BBIJCIATH MPOBEPIEMOE
MPEANONI0KEHNE, OLECHUBATh MPABWIBHOCTh TMOPSAKA MPOBEICHUS HCCIECIOBAHUS,
JienaTh BHIBOJIBI,

®  TMPOBOJIWUTH ONBITHI 1O HAOMIOJAEHUIO (PU3NYECKUX SBICHUM  HIIU
(bu3UYECKNX CBOMCTB Tel (KamWJUISIPHBIC SBJICHUS, 3aBUCUMOCTh JABJICHUS BO3JyXa OT
ero o00bEéMa, TeMIepaTypbl, CKOPOCTH TpOIlECCa OCTHIBAHWUS W HArpeBaHUs MpU
M3IIy4YEeHUM OT I[IBETa HU3Iy4yawlieil (Morionaroiieil) MTOBEpXHOCTH, CKOPOCTh
UCIIAPEHUsT BOJBI OT TEMIIEPATypbl KUIKOCTH W IUIOWIAAuM €€ TOBEPXHOCTH,
ANEKTPU3ALMS Tel W B3aUMOJCHCTBUE DJIEKTPUUYECKUX 3apsOB, B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHWTOB, BU3YyalM3allds MArHUTHBIX MOJEH MOCTOSIHHBIX MAarHuTOB,
JEUCTBUS MAarHUTHOTO MOJII HAa MPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHuUTa,
CBOMCTBA JJIEKTPOJBUTATEIsl IOCTOSHHOTO TOKa): (OpPMYIMPOBATh MPOBEpsSEMbIC
MIPEMONIOKEHUS, COOMPATh YCTAaHOBKY U3 MPEJI0KEHHOTO 000pYIOBaHUS, OMMCHIBATH
X0J1 onbITa U (OPMYJIUPOBATH BHIBOBI,

®  BBHINOJIHATH NMPAMBIC U3MEPEHUSI TEMIIEPATYPhI, OTHOCUTEILHON BIIa)KHOCTH
BO3/lyXa, CWJIbl TOKAa, HANpPSDKEHHS C KCIOJIb30BAHUEM AaHAJOTOBBIX MPUOOPOB U
JATYMKOB (PU3NYECKUX BEJIIMYMH, CPAaBHUBATh peE3yJbTaThl U3MEPEHUUH C Y4ETOM
3aJIaHHON a0COIIOTHOM MOTPEIIHOCTH;

®  MPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (DM3MUECKOW BEJIMYUHBI OT
JIPYroil ¢ MCMOJb30BAaHUEM MPSMBIX U3MEPEHUHN (3aBUCUMOCTH COIMPOTHUBIICHUS



IPOBOJHUKA OT €ro JUIMHBI, IUIOIAAM T[OHNEPEYHOr0 CEYEHUs] M YJEIbHOIO
COMPOTHUBJICHUS BEIIECTBA MPOBOJHMKA, CHJIBI TOKa, WAYIIETO 4Yepe3 MPOBOJHUK, OT
HaNpsOKEHUST Ha TPOBOIHHUKE, HCCIIEJOBAaHHE MOCIEIOBATEIBHOTO M MapajlIeTbHOTO
COCMHEHUN MPOBOAHMKOB): IIJJAHMPOBATh MCCIEAOBAaHUE, COOUMpATh YCTAaHOBKY U
BBITOJIHATh W3MEPEHUsI, CJeNysl MPEeNoKEHHOMY IUIaHy, (UKCHPOBATH pPE3YJIbTaThl
MOy4EeHHOW 3aBUCHMOCTH B BUAE TaOnWi # TpaduKoB, AelaTh BBIBOABI IO
pe3yJbTaTaM HCCIEAOBaAHUS;

®  TMPOBOAUTH KOCBEHHBIC W3MEpEHUsT (UINIECKUX BeIMUUH (yaeiabHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBIEHUE MPOBOAHHMKA, paboTa U  MOUIHOCTh
AJIEKTPUYECKOr0 TOKA): IUIAHUPOBATh HW3MEPEHHs, COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIEAYS NPEUIOKEHHON HHCTPYKLMH, U BBIYUCIISATh 3HAUEHNUE BEJIMUNHBI,

e  coOxromaTh mpaBuUiia TEXHUKK 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
000pYy/I0BaHUEM;

®  XapaKTepu3OBaTb MPHUHLMIBI JEHCTBUS M3YYCHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOUCTB C ONMOPON Ha UX ONHUCAHUS (B TOM YMCIE: CUCTEMA OTOIICHUS
JIOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJIbTMETP, CUETUUK HIIEKTPUUECKOM
OHEPrUH, JIJIEKTPOOCBETHTEIbHBICE MPUOOPHI, HArpeBaTEeNbHBIE AJIEKTPONPUOOPHI
(mpuMepbl), SJIEKTPUUECKUE NPEJOXPAHUTENH, DSJIEKTPOMArHuT, 3JEKTPOABUIATENb
IOCTOSIHHOTO TOKa), HCHOJb3ysl 3HAHMS O CBOMCTBaXx (DU3MUECKUX SBJICHUH U
He0OX0uMbIe (PU3UUYECKUE 3aKOHOMEPHOCTH;

®  pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTENIbHbIC
npuOOpsl IO CXeMaM M CXEMaTHYHBIM PHCYHKaM (KMIKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JIBUraTellb BHYTPEHHETO CrOpaHMsl, dJIEKTPOCKON, PeocTar),
COCTaBJISITh CXEMbl JJIEKTPUUYECKUX LENedl C IMOCIeq0oBaTeIbHbIM M MapaljiebHbIM
COCAMHCHHEM  JJIEMEHTOB,  pa3iuyas  YCJIOBHbIE  OOO3HA4YEHHS  DJIEMEHTOB
AIIEKTPUYECKUX LETeH;

e  [IPUBOAUTH MpUMEpPHl  (HAXOAUTh  HMH(OpPMALKMIO O  IpUMEpax)
MPAaKTHYECKOTO HCIOIb30BaHUS (M3UUYECKUX 3HAHUW B TOBCEAHEBHON >KM3HHU IS
obecrieueHusi 0€30MACHOCTH TpU OOpalleHHH C MpudopaMu U TEXHUYECKUMU
yCTPOWCTBAMHU, COXPAaHEHUS 3J0pOBbS U COOJIOACHHUS HOPM  3KOJOIMYECKOI'O
NIOBEJICHUS B OKPY’KaIoLEl Cpefie;

®  OCYIIECTBIATh MOUCK HH(popMauuu (U3NYECKOrO COACpKAaHUS B
HuTepHeTe, Ha OCHOBE UMEIOUINXCS 3HAHWNA W TYTEM CPAaBHEHHS JIOTIOTHHUTEIHHBIX
MCTOYHUKOB BBIJCIATh MHPOPMAIINIO, KOTOpAsi SBISETCS MPOTHBOPEUNBON U MOXKET
OBITh HEJIOCTOBEPHOM;

®  HCIOJb30BaTh MPH BBHIMOJIHEHUU Y4E€OHBIX 3aJaHUM Hay4YHO--TIOMYJISIPHYIO
JAUTEparypy (HPU3NUECKOro CoAep:KaHus, CIPaBOYHbIE MaTepUabl, PECYPChI CETH



WuTepHer, Bruagerb npuéMaMd KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMaIIMK U3 OJJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

®  Cco3JaBaTh COOCTBEHHbIC NHUCHMEHHBIE U KpPAaTKUE YCTHBIE COOOILECHHUS,
0000111as1 “HPOPMAITNIO U3 HECKOJbKUX MCTOUHUKOB (PU3UYECKOTO COMIEPKAHUS, B TOM
yyciae MyOJIMYHO TPEACTaBISATh PE3YyJIbTaThl MPOEKTHOW WM MCCIIEI0BATEIbCKON
JEATEeNIbHOCTH, MPU 3TOM IPAaMOTHO MCMOJB30BaTh M3YYCHHBIM MOHSATHUHBIA ammapar
Kypca (pU3uKH, COPOBOXKIAThH BBICTYILJICHUE TTPE3CHTAIIUCH;

® pU BHINOJHEHUU YUYEOHBIX NPOEKTOB W UCCIENOBAHUN (DUIUIECKUX
MPOIIECCOB paclpeaessaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTaBICHHBIMHU
3aJlayaMM, CJICIUTh 3a BBHINIOJIHEHUEM IIJlaHA JEHCTBUM W KOPPEKTUPOBATH €TO,
aJIeKBaTHO OIIEHMBATh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTb TPYIbI, BHICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICUCTBHE, MMPOSIBIISISE TOTOBHOCTH Pa3peiiaTh KOH(IUKTHI.

K xoniy oOydenuss B 9 kJjiacce mpeaMeTHbIE pe3yibTaTbl HA OA30BOM YpOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:

®  UCIONB30BAaTh IMOHATHS: CHCTEMA OTCYETA, MaTepuajbHas TOYKa,
TPACKTOPHUSI, OTHOCHUTEIHLHOCTh MEXaHHYECKOTO MABWXKEHUs, aehopmanus (ympyras,
IJIacTUYECKas), TPEHWE, LEHTPOCTPEMHUTEILHOE YCKOPEHHE, HEBECOMOCTb H
Neperpy3Ku, IEHTP THKECTH, aOCOTIOTHO TBEPOE TEJIO, IIEHTP TSIKECTH TBEPIOTO TENa,
paBHOBECHE, MEXaHMYECKHE KOJeOaHWs U BOJIHBI, 3BYK, MH(PPa3BYK U YIbTPa3BYK,
AJICKTPOMArHUTHBIE BOJIHBI, IIKajda 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JaTbHO30PKOCTh, CIEKTPhl MCHYCKaHWS W TMOIJIONIeHus, aibda-, Oera- W ramma-
W3IIY4€HUs1, U30TOIIbI, /IEpHAsl SHEPreTUKA,;

e  pa3nuuaTh SBIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEIHOE
JIBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJUHEHHOE JBWKEHUE, CBOOOMHOE MajieHHue TeT,
PaBHOMEpPHOE JIBMKEHHE II0 OKPY)KHOCTH, B3aWMOJICUCTBUE TEJ, PEAKTUBHOE
JBWKEHUE, KoyeOaTeIbHOE IBUKEHHE (3aTyXarolle M BBIHYXKIEHHBbIE KoJeOaHUs),
PE30HAHC, BOJTHOBOE JIBHXKEHUE, OTPAXKEHUE 3BYKA, IPSIMOJIMHENHOE pacpoCTpaHEHHUE,
OTPaXXEHUE U MPEIOMIICHHE CBETA, IOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0KECHUE
Oemoro cBera B CHEKTP M CJIOXKEHHUE CIEKTPAIbHBIX I[BETOB, JUCIIEPCHUS CBETA,
€CTECTBEHHAsl paJIMOaKTUBHOCTh, BOSHUKHOBEHHUE JINHEMYATOr0 CIIEKTPa U3IIYy4EHUs) 110
ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
busnuecKoe SBJICHUE;

®  pacrmo3HaBaTh TMPOSIBJICHHE U3YUYCHHBIX (U3UYECKUX  SIBIICHUM B
OKpyXaroreM mupe (B TOM uucie (U3M4ecKue SIBJICHUS B TMPUPOJE: NMPUIUBHI U
OTJIUBBI, JABWXKEeHHE IUIaHeT COJMHEYHON CHUCTEMbl, PEAKTUBHOE JIBH)KEHUE IKUBBIX
OpPraHU3MOB, BOCIIPUSATHE 3BYKOB KHUBOTHBIMHU, 3€MJIETPSICEHUE, CEUCMUYECKHUE BOJIHBI,
I[yHaMH, 5XO0, I[BE€Ta TE€JI, ONTHYECKUE SBJICHUS B MPUPOJIC, OMOJIOTHIECKOE JEHCTBUE



BUJUMOTO, YIbTpauOJIETOBOIO U PEHTTEHOBCKOIO HW3IYyYEHUH, €CTECTBEHHbIN
paTMoOaKTUBHBIA (DOH, KOCMHUYECKHE JY4H, PAJAUOAKTUBHOE H3IYUYCHHE MPUPOTHBIX
MUHEPAJIOB, ACHCTBUE PaJMOAKTUBHBIX M3JIyYCHUU HAa OPTaHU3M YEIIOBEKA), MPHU 3TOM
NEPEBOANTh IMPAKTUUECKYIO 3aJadyy B Y4€OHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBa
(mpu3HaKM) HU3NYECKUX SIBICHUM;

®  ONKCHIBATh U3yUYCHHBIC CBOMCTBA T€N U (PU3UUECKHUE SBICHUS, HUCIOIb3Ys
dbusnyecKkue BEMTUYHMHBI (CPEIHSS U MTHOBEHHAs CKOPOCTh Telia MPH HEPaBHOMEPHOM
JIBUKCHHUH, YCKOPEHHWE, MepeMeIleHne, MyTh, YrioBas CKOPOCTh, CHJIA TPEHHS, CHJIA
YIPYTrOCTH, CUJIA TSXKECTH, YCKOpEHHE CBOOOHOrO MaJeHHUs, BEC Tella, UMIYJIbC Tela,
UMITYJbC CUJIbI, MEXaHW4ecKass paboTa W MOIIHOCTb, MOTEHIMAJIbHAs SHEPrusi Tena,
HNOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAs JHEPrusl CXKaTol NpPYKUHBI,
KUHETUYECKasi YHEPIUsl, OJHAsi MEXaHUYECKasi YHEPTHsl, IEPUOJ U YacTOTa KoleOaHuil,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTelb
IPEJIOMJIEHUS. Cpefbl), NPU ONHWCAHUU NPABUIBHO TPAKTOBATH (PU3MUYECKUI CMBICH
UCIOJIb3YEMBIX BEJIMUYMH, 0003HAUEHUS M €IMHULBl (PU3NYECKUX BEIMYMH, HAXOAWUTH
(dbopmyIibl, CBSI3BIBAIONINE AAHHYIO (DU3UYECKYIO BEIUYUHY C JIPYTMMH BEIMYHWHAMU,
CTPOUTH TpaUKH U3y4EHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINIUH;

®  XapaKTepHW30BaThb CBOWCTBAa TeJ, (U3NYECKUE SBICHUS U IPOIECCHI,
UCIOJb3Ysl 3aKOH COXPAHEHHS HHEPruM, 3aKOH BCEMHUPHOTO TATOTEHUS, HPUHIUI
CYNEpIO3ULMK CWJI, IPUHLHUII OTHOCUTENbHOCTU ['ammies, 3akoHbl HbploTOHa, 3aKkoH
COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAXKCHHS U TIPETIOMJICHHSI CBETa, 3aKOHBI COXPAHEHUS
3apsiIOBOTO U MAcCCOBOTO YMCEN MPH SIEPHBIX PEAKIUSAX, TPU ITOM JIaBaTh CIOBECHYIO
(bopMyIUpPOBKY 3aKOHA M 3aMCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

e  OOBACHATH (PU3MUECKHE MpPOIleCChl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUUHHO--
CJICZICTBEHHBIE CBS3H, CTPOUTH O0OBACHEHUE U3 2—3 JIOTMYECKUX I11aroB ¢ ONOpoi Ha 2—3
U3YYEHHBIX  CBOWCTBa  (DM3MYECKUX  SIBICHUH, (U3NYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEM;

e pemaTh pacuy€THbIE 3a7a4yd (Omuparoluecss Ha cucremMy u3 2-3
ypaBHEHUI), UCIONB3YSl 3aKOHBI M (POPMYJBI, CBS3BIBAIOIIUE (PU3UUYECKHE BEIMUYUHBI:
Ha OCHOBE aHajM3a YCJIOBMs 3aJaud 3alUChIBaThb KPaTKOE YCIOBHUE, BbISABIATH
HEJOCTAlOIIUEe WJIM H30BITOYHBIE JIaHHBIE, BBIOMpPATh 3aKOHBI MU (POPMYIIBI,
HEOOXOAMMBIE MJISi PEHICHHs, MPOBOAUTH PACUYETHl M OIEHUBATh PEATMCTUYHOCTD
MOJTy4YEHHOT0 3HaUEHUs (PU3UUECKOMN BEIUYUHBL;

®  pacro3HaBaTh NPOOJIEMBbl, KOTOpPbIE€ MOXHO PEUIUTh TMpPH I[TOMOIIU
(Gu3NYECKUX METOJO0B, UCMOJIb3ys ONHCAHUE MCCIENOBAaHUS, BBLACIATH MPOBEPSEMOE



NPEINOJIOXKEHNE, OLEHUBAaTh NPAaBUIBLHOCTh TMOPSAKAa MPOBEACHHS HCCIECIOBaHMUS,
JIeNaTh BBIBOJBI, MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOIEHNUN U OTBITOB,;

® TMPOBOJAWUTH OIBITHI TI0 HAOMIOACHWIO (PU3NYECKUX SBJICHUN WU
¢bu3nuecKkuX CBOMCTB Tesl (M3ydeHuEe BTOporo 3akoHa HproToHa, 3akOoHa COXpaHEHUs
OHEPTYH, 3aBUCUMOCTD TIepHroJia KojaeOaHuii MPY)KWHHOTO MasTHHKA OT MacChl rpy3a H
KECTKOCTH TIPY)KMHBI M HE3aBUCUMOCTh OT aMIUTUTYABl MalbIX KOJeOaHUi,
NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETa, pa3jioKeHHWE Oeoro CcBeTa B  CIEKT),
U3y4CHHE CBONCTB HM300paXeHHsS B IUIOCKOM 3€pKaje M CBOWCTB H300paKEHUS
npeaMeTa B cOOMparoiiei JuH3€, HaOJIOJICHUE CIUIONIHBIX W JIMHEHYaThIX CIEKTPOB
U3TYYEHHs): CaMOCTOSITEIbHO CcOOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
00OpymOBaHMsI, ONUCHIBATH XOJI OIBITA M €T0 Pe3yIbTaThl, (POPMYIUPOBATH BHIBOIHI;

®  MPOBOJUTH MPU HEOOXOMAUMOCTH CEPHUIO MPSMBIX H3MEPEHUH, ONMpEAeIss
CpeHee 3HauyeHHEe HU3MepAeMO BeaM4MHbl ((POKYCHOE paccTosiHhE coOuparoniei
JIMH3BI), 000CHOBBIBAThH BBHIOOP CITOCOOa M3MEpeHUs (M3MEPUTEIILHOTO IIPHUOOopa);

®  MPOBOJUTH HCCIECJOBAaHUE 3aBUCUMOCTEH (U3MUYECKUX BEIUYUH C
WCIIOJIb30BAaHUEM TPSMBIX HW3MEPEHUU (3aBUCHMOCTh IIYTH OT BpPEMEHH TIPH
PaBHOYCKOPEHHOM JIBUKEHHWM ©O€3 HadyaJlbHOW CKOpPOCTH, Tiepuoja KoseOaHuit
MaTEeMaTU4YeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTU YIJia OTPaKEHHUS CBETa OT
yria majieHusl ¥ yrja MNpejoMJIeHUs OT yIJia MaJeHus): MJIaHUPOBATh HMCCIEAOBaHUE,
CaMOCTOSAATEIbHO COOMpaTh YCTaHOBKY, (DMKCHpPOBATh pPE3yJabTAThl MOJYYCHHOM
3aBHCHUMOCTH (PM3UYECKUX BEIMYMH B BHUJAC TAOJHUI] M TrpaduKOB, JENaTh BBHIBOABI IO
pe3yJibTaTaM UCCIEA0BaHUS;

®  TMPOBOJIUTH KOCBEHHBIC W3MEPCHUS (PU3NYECKUX BEIHYUH (CpeIHsIs
CKOpOCTb U YCKOpPEHHE TeJla MPU PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHHE CBOOOHOTO
najeHus, >XECTKOCTh MNPYKHUHBI, KOIPOUUIHUEHT TPEHUS CKOIbXKEHHUS, MEXaHUYeCKas
paboTa U MOIIHOCTb, YAaCTOTa M MEPUOJ] KOJeOaHU MaTeMaTU4YeCKOro U MPYKUHHOTO
MasTHUKOB, ONTHYECKas CuUJla COOWpAroNell JIMH3BI, PATUOAKTUBHBIN  (HOH):
IUIAHUPOBATh HW3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY W BBINOJHSTH
U3MEpEHUs, CIeAys MPEAIOKEHHOW HHCTPYKUUH, BBIUMCISATH 3HAUCHUE BEITUYUHBI U
aHATM3UPOBATh TOJYYCHHBIE pE3yNbTaThl C Y4E€TOM 3aJaHHOM  MOTPEUIHOCTH
U3MEPEHUN;

e  coOMIOaTh MpaBUjIa TEXHUKHU O€30MaCHOCTU MPHU padboTe C TabopaTOPHBIM
000pyI0BaHUEM;

¢  pasnuYaTh OCHOBHBIC TIPU3HAKHM W3YYCHHBIX (U3MYECKUX MOJICIICH:
MaTepuanbHas TOYKa, aOCONIOTHO TBEPAOE TEIO0, TOUYECYHBIM HCTOYHHK CBETa, JyY,
TOHKasl IMH3a, TJIaHETapHasl MOJIENIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/pa;



®  XapaKTepu3OBaTb MPHUHILMIIBI JEHCTBUS W3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM Ha UX ONUCAHUS (B TOM YHUCIE: CIIUIOMETP, AJATUYUKU
MIOJIOXKEHUSI, PACCTOSIHHSI M YCKOPEHHSI, paKeTa, 9X0JI0T, OUKH, IIEPUCKOII, OoToarnmapar,
ONTUYECKUE CBETOBOJIbI, CIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), UCHOIB3Ys
3HaHMSI O CBOMCTBaxX (DU3MYECKUX SBICHUH W  HEOOXOoAMMBbIE (U3HUECKHE
3aKOHOMEPHOCTH;

®  HCIOJB30BaTh CXEMbl U CXEMATUYHBbIE PUCYHKH HU3YYEHHBIX TEXHUUYECKUX
YCTPOWCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOIECCOB MPH PEIICHUU
y4eOHO--TIPAaKTUYECKUX 3aj[ad, ONTHYECKHE CXEMBI Ui TOCTPOCHHUS H300paKeHHN B
IUIOCKOM 3€pKaJie ¥ COOMparoiei JIMH3E;

® [pPUBOAUTH HOpuMepbl  (HAXOAUTh  HMHPOPMALMIO O  IPUMEPAX)
IPAaKTHYECKOTO HCIOJIb30BaHUS (PU3UUYECKUX 3HAHUN B TOBCEAHEBHOM >KM3HU IS
oOecrieueHus 0O€30MaCHOCTH MpU OOpallleHMH ¢ NpudOpaMu U TEXHUYECKUMU
YCTPONCTBAMHU, COXpPAaHEHHUS 370pOBbSI M COONIOACHUS HOPM  JKOJOTUYECKOTO
MOBEJICHUA B OKPYXKAIOIIEH CPEJIE;

®  OCYIIECTBISITh TMOUCK HHPOpMALMU (PUIUYECKOTO COJACpKAHUSA B
Hutepuere, camocTosTensHO (HOPMYIHUPYS TOMCKOBBIM 3ampoc, HAaXOAUTh IyTH
OIpENICTIeHHs] JIOCTOBEPHOCTU IMOJIYYEHHOM HHGPOpMaluu Ha OCHOBE HUMEIOLIUXCS
3HaHUM U JTOTIOJTHUTENIbHBIX HICTOYHUKOB;

®  HCMOJb30BaTh MPU BBHIMOJIHEHUH YU4E€OHBIX 3aJaHUIl HAyYHO--TIOMYJSPHYIO
auTeparypy (U3NYECKOTO COICpXKaHMs, CIpaBOYHBIE MaTepHalibl, PECypchl CETH
Wutepuer, Bnaaerb npuéMaMd KOHCIEKTHPOBAHUS TEKCTa, TpeoOpa3oBaHUs
uH(OpMAaIKN U3 OHON 3HAKOBOW CHUCTEMBI B IPYTYIO;

e  co3maBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIICHHSI Ha OCHOBE
uH(GOpMAIIMU U3 HECKOJIBKUX HCTOYHHUKOB (DU3NYECKOTO COJAEPIKaHUA, ITyOJIUYHO
MPEJICTABIISATh PE3YJIbTAaThl MPOEKTHOM WM HCCIEAOBATENBCKON NeATEIbHOCTH, TpU
HTOM TPaMOTHO HKCIIOJIb30BaTh M3YYEHHBIM MOHATUMHBINA armapaT U3y4yaeMoro pasjesa
Gu3MKK W COMPOBOXAATh BBICTYIUIEHHWE IMPE3EHTAIMe C y4&€TOM OCOOEHHOCTEMH
ayJIUTOPUH CBEPCTHHKOB.



2. COJIEPKAHHUE OBYUEHHUA
7 KJIIACC

Paznen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAKOLIEro MUPA.

®usuka — Hayka O npupone. SBimeHus npuponabl. OU3NYECKUE SBIICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@uznueckue BennuuHbL. M3MmepeHue Quanyueckux BenuyuH. Duznyeckue
npubopsl. [lorpemnocTs u3mMmepennii. MexayHapo/iHas CUCTEMa €IUHMUII.

Kak ¢u3uka wu japyrue ecTeCTBEHHbIE HAyKHM U3Y4alOT MPHUPOAY.
EcTecTBeHHO-Hay4YHBII METOJl TO3HAHUs: HAOJIOJACHUE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBSICHEHHE
Habmogaemoro sipneHus. Onucanue GU3NYeCKuX sIBICHUHN C IOMOIIBI0 MOJAETEH.

Jlemoncmpayuu.

1. MexaHnuyeckue, TEMJIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE
SIBJICHUSL.

2. ®usnueckue NpuOOPHI U MPOLEAYPa IPSIMBIX U3MEPEHUN aHAIOT OBBIM
U IU(GPOBBIM PUOOPOM.

Jlabopamopnvie pabomol u onvimol.

OnpeneneHue LEeHbl ASIEHUS IKAJIbl H3MEPUTEILHOTO TpUodOopa.
N3mepenue paccTosHUM.
N3mepenne o0bEMa KUAKOCTH U TBEPAOTO TEJA.

HwbhRE

Onpenenenne pasMepoB MAJIbIX TEJL.

5. UM3mepenue temmeparypbl IpU MOMOIIY KHIKOCTHOTO TEPMOMETpa U
NaTYMKA TEMIIEPATYPBI.

6. IlpoBenenue wucciaeAoBaHUSI IO TMPOBEPKE THUIOTE3bl: JATbHOCTh
noJyiéTa MapuKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OoJiblle, YeM OoJblIe BhICOTA
ITyCKa.

Pa3nen 2. [lepBoHayaibHble CBeIeHUSI 0 CTPOEHHH BellleCTBA.

Ctpoenue BemniecTBa: aTroMbl M MOJEKYNbl, HMX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE BellecTBa. J|BU)KEHHE YacTHUIll BEUIECTBA.
CBs3b CKOPOCTH JABUXKEHHUSI YacTHUI[ C TeMIlepaTypoil. bpoyHOBCKoe IBUXKEHUE,
muddys3us. BanmoaeicTBrue yacTuil BENIECTBA: MPUTXKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE ra30B, KUJIKOCTEN U TBEPIBIX
(kpucTaJuTMUeCKUX) Tell. B3auMoCBsi3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauyuu.

1. HaGmonenue 6pOyHOBCKOTO JIBUKEHUS.

2. Hab6monenue nuddysun.



3. HabOmonenue sABIEHUH, OOBIACHSIOMIMXCS MPUTSHKEHUEM WU
OTTAJIKMBAaHHEM YaCTHI] BEIIECTRA.

Jlabopamopnvie padomol u onvimol.

1. Omenka jpuaMeTrpa aroMa METOJOM PSAOB (C HCIOIb30BAHUEM
dbotorpaduii).

2.  OnpITH 110 HAOTIOACHUIO TETUIOBOTO PACIITUPEHUS Ira30B.

3. OnpiTel 1O OOHAPYKEHHIO  JEHUCTBUA CHUJT  MOJEKYJISPHOTO
PUTSKECHMUSL.

Pa3nen 3. /IBu:keHHe H B3aUMO/IeiicTBHE TeJl.

MexaHnueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE [IBH)KECHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JBUKEHUU. Pacu€r mytu u
BPEMEHHU JIBHXKEHUS.

SIBneHure MHEpUMH. 3aKOH MHEpLUMH. B3aumonelicTBHe TeNl Kak NMpUYMHA
W3MEHEHUSI CKOPOCTH [BHMXKEHUS Tel. Macca Kak Mepa HMHEPTHOCTH Teda.
[InotHoCcTh BemecTBa. CBA3b IUIOTHOCTU C KOJMYECTBOM MOJIEKY] B €IWHHIIE
00BEMa BELIECTBA.

Cua kak XapakTepucThka B3auMozeicTBus ten. Cuia ynpyrocTd U 3aKOH
I'yka. M3mMepeHne cuiibl C MOMOLIBIO THWHAMOMETpA. SIBIIEHHE TATOTEHHS U CUJa
TsokecTH. CHila TSDKECTH Ha Ipyrux IaHerax. Bec tena. Hesecomocts. Crnoxenune
CWJI, HAMPABJIEHHBIX MO OAHOUN mpsimoil. PaBHozaelicTBytomas cui. Cuiia TpeHHs.
TpeHue CKOIbKEHUS U TPEHUE MOKOsS. TpeHne B IPUPOAE U TEXHUKE.

Jlemoncmpayuu.

HaGmronenre MeXaHU4ecKOro JBUKEHHUS Tena.

N3mepenne CKOpOCTH NPSIMOIIMHENHOTO IBUKEHUS.
HabGmronenue siBieHus1 THEPIIAH.

HaGmronenne u3meHeHus: CKOpOCTH MPHU B3aUMOACHCTBUU TEJL.
CpaBHEHUE Macc MO B3aUMOJAEHCTBUIO TEIL.

o kwbdhrE

CrnoxeHue cui, HalpaBJIE€HHBIX IO OJHOU MPSMOM.

Jlabopamopnvie padomol u onvimol.

1. Omnpenenenne CKOPOCTH PAaBHOMEPHOTO JBMXKEHUS (IIapuKka B
KUIKOCTH, MOJIETH JIEKTPUYECKOTO aBTOMOOMIISI M TaK Jajee).

2. OrmpenesneHue cpeiHel CKOPOCTH CKOMBKEHUs OpycKa WM [IapuKa 1mo
HAKJIOHHOM IUIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TeENA.

4.  OnpITHI, JEMOHCTPUPYIOIIIHE 3aBHCHMOCTD pacTsHKCHUS
(medopMaiivin) Ipy>KUHBI OT TIPUIIOKEHHON CHUJIBI.

5. OnpITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKCHUS
OT Beca Teja M XapakTepa COMPUKACAIONMINXCS TTOBEPXHOCTEM.



Pa3nen 4. JlaBjieHue TBEPABIX TeJI, }KUAKOCTEN U ra3oB.

JaBnenue. CriocoObl yMEHBIIIGHUS W YBEJIMYCHHS JaBlicHUS. JlaBiieHue
raza. 3aBUCUMOCTh JaBJICHUs raza oT o0béMa, Temneparypsl. [lepenaya napieHus
TBEPABIMU TEJIAMU, XUJIKOCTIMHM M Ta3amu. 3akoH llackans. IIneBmMarumueckue
MaIllMHBL. 3aBUCHUMOCTh JABJIEHUS JKUJIKOCTH OT TIyOWHBI. [ MapocTarmuecKuid
napajaokc. Coobiaronuecs cocyanl. ['uapaBinueckue MEXaHU3MBbI.

Atmocdepa 3emnu u armocepHoe naBiieHue. [IpuduHbBI CyIiecTBOBaHUS
BO3AymHON o0omouku 3emuu. OmbiT Toppuuemm. M3mepenue armocdepHOro
JaBJeHMS. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS OT BHICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! 11t U13MEpEeHUs: aTMOCPEPHOTO JTABICHUS.

JlencTBue KUAKOCTM M rasa Ha MNOTPYKEHHOE B HHUX  TeEJO.
BrirankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanwe Ten.
Bosagyxonnasanue.

Jlemoncmpayuu.
3aBUCUMOCTh JABJICHUS ra3a OT TEMIIEpaTypHI.

Ilepenayua naBiaeHus KUJIKOCTHIO U Ta30M.
Coob1maronuecs CoCyibl.
I'mppaBnnueckunii mpecc.

ok owbdE

[IposiBnenue neiicTBrst aTMOCHEPHOTo AABJICHUS.

6. 3aBUCHMMOCTH BBHITAIKHBAIOMICH CHIIBI OT 00BhEMA OTPYKEHHON YacTH
TeJa U IUIOTHOCTHU KUJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CHJIbI BECY BBITECHEHHOM JKHIKOCTH.

8. VYcioBue maBaHus TeN: IUIABaHUE WJIM TOTPYXEHUE Tel B
3aBUCUMOCTH OT COOTHOILIEHHUS IIJIOTHOCTEN TEJIA U JKUIKOCTH.

Jlabopamopnvie padbomol u onvimol.

1. MUccnenoBanue 3aBUCMMOCTH Beca Tela B BoAe OT 00bEMa
MOTPY>KEHHOM B )KUJIKOCTh YaCTH TEJIA.

2. OmnpeneneHre BBITAIKUBAIONICH CHIIBI, JACHCTBYIOIIEH Ha Teo,
NOTPYKEHHOE B HKUJKOCTb.

3. IIpoBepka HE3aBHUCHUMOCTH BBITAJIKWBAIONIEH CHIIBI, ICUCTBYIOIICH Ha
TEJIO B JKUJKOCTH, OT MAaccChl TeJIa.

4.  OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTbh BBITAIKUBAIOIIEH CHUJIBL,
JEHCTBYIOIIEH HA TENIO B XKUIAKOCTH, OT 00BbEMA MOrPYKEHHON B )KHIKOCTh 4acTH
TeJa U OT INIOTHOCTH KUJKOCTH.

5.  KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHHE JOJKH U
ONpENEIIEHUE €€ TPY30IO0ABEMHOCTH.

Pa3nen 5. Pa6oTta 1 MOIIHOCTB. JHEPTHS.



Mexanuueckasi pabora. MoiHocTb. [IpocTbie MexXxaHU3MBI: phiyar, OJIOK,
HAKJIIOHHAas IUIOCKOCTh. [IpaBuio paBHOBecusi peiuara. lIpuMeHeHue mnpaBuia
paBHOBecusi pblyara Kk OJoky. «3omoroe mnpaBuiio» mexanuku. KIIJ mpocthix
MexaHu3MOB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass sSHeprus. KuHernueckas M TMOTEHIHMAIbHAs SHEPIUs.
[IpeBpalieHre 0JTHOrO BUJ1a MEXaHUYECKOW SHEPTUH B APYroid. 3aKOH COXpaHEHUS
SHEPIrUu B MEXAaHHKE.

Jlemoncmpayuu.

1. Ilpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomol u onvimol.

1. Omnpenenenue pabOTHI CHUIIBI TPEHUS TTPH PABHOMEPHOM JIBHKCHHUH
TeJa M0 TOPU30HTAILHON MTOBEPXHOCTH.

2. HccrnenoBanue ycinoBui paBHOBECHS phlyara.

3. UMsmepenue KIIJ] HakIOHHOM MIOCKOCTH.

4. H3ydeHue 3aKOHA COXpaHEHUSI MEXaHUYECKOW SHEPTHUU.

8 KJIACC

Pa3nen 6. TensioBble siBIeHHS.

OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO--KUHETUYECKOW TEOPUH CTPOCHUS
BemecTsa. Macca W pa3Mmepbl aTOMOB M MOJEKYJI. ONBITBI, MOATBEPKAAOLINE
OCHOBHBIE MOJI0KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUU.

Mopnenu TBEPAOro, >KMIKOIO M Ta3000pa3HOrO COCTOSIHMM BEIECTBA.
Kpucrammmueckue u amopdusie tesna. OObICHEHHE CBOWCTB ra30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUM MOJIEKYJIAPHO--KUHETUUECKOW TEOPHUH.
CMmaunBaHME U KalMJUBIpHBIE SABJICHUS. TErIoBoe paclIMpeHHE U CKATHE.

Temneparypa. CBsi3b TeMHIEPATYpPbl CO CKOPOCTBIO TEIMJIOBOTO JBHKEHUS
yacTull. BHyTpeHHsast »Heprusi. CrnocoObl U3MEHEHHs] BHYTPEHHEH JHEpruu:
TEeIJIonepenayda U COBEPILICHUE paboThI. Buael TEIUIONEPENAUHN:
TEIJIONPOBOAHOCTh, KOHBEKIUS, U3TyYEHHUE.

KonundectBo TernoThl. Y aenbHas TEIIOEMKOCTh BelecTBa. TemioooMeH u
TEIJIOBOE paBHOBECHME. YpaBHEHUE TemioBoro Oamanca. IlnaBnenue u
OTBEPIECBAHNE KPUCTALIMYECKMX BEIIECTB. YJENbHAas TEIUIOTA IUIABJICHUS.
[TapooOpa3zoBanue u kouaeHcauusi. Mcnapenue. Kumnenuwe. YaenbHas Terora
napooOpa3oBaHusa. 3aBUCUMOCTb TEMIIEPATypbl KHWIIEHHS OT aTMoc(hepHOro
JABJICHUS.

BnaxnocTe BO3ayXa. DHEprus TOILIMBA. Y IENIbHASL TEIUIOTA CTOPaHMS.
[Tpuntuner padots! TeroBbix asuratesneit K11/ remmoBoro aeurarens. Temnoeie
JBUTATEIIN Y 3AILHUTA OKPYXKAIOLIEH CPEIbI.

3aKOH COXpaHEHHUs U MPEBPALLEHHS SHEPTUU B TEIUIOBBIX ITpoOLIECCAX.



Hemoncmpauuu.

HaGmronerre O6poyHOBCKOTO JBHKEHUS.

Habmonenue nuddysum.

HaOmoenue sBiieHUi cCMaurBaHUS U KalTWUIIPHBIX SIBJICHUH.
HaGmroneHne TemioBoro pacuimpeHus Tel.

ok w0 eE

W3meHeHune naBieHMs ra3a MpU M3MEHEHUU 00bEMA M HarpeBaHUU
WIH OXJIAXKJICHUH.

6. [IpaBumia usmepeHus TeMmeparypsl.

7.  Bwuzsl Teronepenaydm.

8. OxnaxneHue mpu COBEPIICHUU PAOOTHI.

9. HarpeBanue npu coBepiieHUH padOThl BHEITHUMH CHJIAMHU.

10. CpaBHeHME TEIIOEMKOCTEN PA3IMUHbBIX BEILIECTB.

11. HalGmtoneHue KUTeHHs.

12. HaOmoneHue nocTosHCTBA TEMIIEPATyPhI MPH IIABICHUU.

13. Moenu TEIUIOBBIX IBUTATENIEH.

Jlabopamopnvie pabomol u onvimol.

1. OnbiTel 100 OOHAapYKEHUIO  JACUCTBUS  CHUJI  MOJEKYJISPHOTO
IPUTSKECHHUSL.

2. OnbIThl O BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHON COJIM UJIH caxapa.

3. OmpITl 10 HAOIIOACHUIO TETUIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH
Y TBEPIBIX TEIl.

4.  OnpeneneHue AaBJieHUs BO3AyXa B OAJIOHE LITTPUIIA.

5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb JaBJICHUS BO3AyXa OT €ro
00BbEMa M HarpeBaHUsI UM OXJIAKICHHUS.

6. IlpoBepka rumoTe3spl JIMHEHHOW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA
KUIKOCTH B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYpBhl.

/. HabOmonenue n3MeHeHUs BHYTPEHHEW SHEPruu Teja B pe3yJibTaTe
Terionepeaady U padoThl BHEITHUX CUJL.

8. MHccnenoBanue sBieHUS TEIJIOOOMEHA MPU CMEIIUBAHUU XOJOJAHOU U
ropsiueu BOJBI.

9. OrmpeneneHue KOJIWYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW TIpU
TEMI000MEHE C HArpeThIM METAUTMYECKUM LUITUHAPOM.

10. Ompenenenue ynenbHON TEMIOEMKOCTH BEIIECTBA.

11. HccnenpoBanue mporecca UCTIapeHusl.

12. OmnpeneneHne OTHOCUTEIILHOM BIAXKHOCTH BO3yXa.

13. Ompenenenne yaeIbHON TEIIIOTHI IIJIABJICHUS JbA.

Pazgen 7. DiaekTpuyeckue M MATHUTHBIE SIBJICHUS.



DnekTpuzanus Ten. [[Ba poaa 3nekTpudecKux 3apsanoB. BzaumoneicTBue
3apsOKEHHBIX  Tesl. 3akoH KyroHa (3aBUCMMOCTh  CHJIBI  B3aMMOJCHCTBUS
3apSOKEHHBIX TET OT BEJMYMHBI 3apsiIOB W PACCTOSAHMS MEXIy TelaMu).
Onektpuueckoe mnose. Hanpspk€HHOCTh  dnekTpuueckoro moss.  [IpuHnmn
CYNEPIO3UIIUUA AICKTPUUYECKUX ToJie (Ha KauyecTBeHHOM YypoBHe). Hocurenu
AJIEKTPUYECKUX 3aPSAI0B. DIEMEHTAPHBIN dNeKTpuueckuid 3apsa. CTpoeHue aroma.
[TpoBOAHUKH U AUAIEKTPUKH. 3aKOH COXPAHEHHUS IEKTPUUECKOr0 3apsia.

DIIEKTPUYECKU TOK. YCIIOBUSI CYILIECTBOBAHUS AJIEKTPUUYECKOIO TOKA.
MCTOYHMKM MOCTOSIHHOTO TOKa. JIeMCTBHS D2JIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHUJKOCTSIX U razax.

Onektpuueckasds uenb. Cuina  ToKa.  OJJEKTPUYECKOE  HampshKEHHE.
ConpoTuBieHUe TPOBOAHUKA. Y IEIBHOE CONPOTUBJIEHUE BellecTBa. 3akoH Oma
nns ydactka nenu.  [lociemoBarenbHOE W mapauieNIbHOE  COCAUHEHUE
MIPOBOJHUKOB.

Pabora u MOIIHOCTh JJEKTpUYECKOro ToOKa. 3akoH Jlxoyns—Jlenna.
DNEKTPUIECKUE TIENU U MOTPEOUTETH dIEKTPUICCKON dHepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTositHHBIE ~ MarHUTBHL.  B3auMoAeicTBHE TOCTOSHHBIX  MAarHUTOB.
MarnutHoe none. MaraHuTHoe 1noje 3eMJId U €ro 3Ha4eHue ISl )KU3HU Ha 3eMIIe.
OnbiT  Opcrena. MarnutHoe T1oJie  JJIEKTPUYECKOro Toka. [Ipumenenume
3JIEKTPOMArHuTOB B TEXHUKE. J[eHCTBME MAarHUTHOTO TOJISI HA MMPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. MCHonb30BaHWE >JIEKTPOJBUraTelicid B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apazes. SIBieHUE HJIEKTPOMArHUTHOW WHAYKIUU. [IpaBuiio
Jleama. Onextporereparop. CrocoObl TMOMYYEHUS DICKTPUYCCKON DHEPrHUH.
DNEKTPOCTAHIINY Ha BO3OOHOBIISIEMBIX HCTOUHUKAX SHEPTHH.

Jlemoncmpayuu.

1. Dnektpuzanus Tell.

2. JIBa poma 2JIEKTpUYECKHX 3apsAIOB U B3aUMOJACHCTBHUE 3apsSIKCHHBIX
TeJL

Y CTpOUCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAsT NHIYKIIHSI.
3aKOH COXPaHEHUS IIEKTPUUECKUX 3aPSIIO0B.
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6. IIpoBOAHWKHU W JUDIIEKTPUKH.

7.  MopaenupoBaHu€e CUIOBBIX JIMHUM JICKTPUUECKOTO TOJISI.
8. HcTouyHWKH MOCTOSTHHOTO TOKA.

9.  [leHCTBHS SIEKTPUYECKOTO TOKA.

10. DnexTpuuecKuil TOK B KUIKOCTH.

11. Ta3oBbIit pa3ps.



12. V3mepeHue CHIIBI TOKa aMIIEPMETPOM.

13. W3mepeHwue dIeKTPUIECKOTO HATPSHKCHUS BOILTMETPOM.

14. PeocraT u Mara3suH CONPOTUBIICHUM.

15. BsaumoneicTBue MOCTOSHHBIX MATHUTOB.

16. MoaemupoBaHre HEBO3MOKHOCTH pa3IeICHUS TOTIOCOB MarHUTA.

17. MonenupoBanrue MarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OmnsiT Dpcrena.

19. MaruutHoe noje Toka. DJIeKTPOMarHur.

20. JleiicTBHEe MarHMUTHOIO IOJI HA TPOBOAHUK C TOKOM.

21. DnexTpoaBuraTeNb MOCTOSHHOTO TOKA.

22. WccrenoBaHue SIBJICHUS DJICKTPOMAarHUTHOW WHTYKITHH.

23. OmnbiTel Dapajes.

24. 3aBUCUMOCTHh HAIPABJICHHUS] WHIYKIIMOHHOTO TOKA OT YCJIOBHH €ro
BO3HUKHOBCHHS.

25. DnexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie padomol u onvimol.

1. OnbiTel MO0 HAOMIOACHUIO JJCKTPU3ALMU TeJl HUHAYKIUMEH U TpH
COINPUKOCHOBEHUHU.

2. HWccrmenoBanue NMeWCTBHS AJICKTPHUECKOTO TONS HA TMPOBOJHUKH H
JTUDJICKTPUKH.

3. CoOopka u mpoBepKa pabOTHI AIEKTPUIECKON IIETTH MTOCTOSHHOTO TOKA.

4. H3mepeHue u peryiupoBaHUE CUIIBI TOKA.

5. V3mepeHue u peryampoBaHUe HAMPSIKESHUS.

6. HccremoBanue 3aBUCUMOCTH CHIIBI TOKA, MIYIIIETO Yepe3 pe3ucTop, OT
COTIPOTUBJICHHSI PE3UCTOPA U HAMIPSHKEHUS Ha PE3UCTOPE.

7.  OmnpITbl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  AJIEKTPUUECKOTO
COIMPOTUBJICHUS MPOBOJHUKA OT €ro JJIMHBI, TUIOUIAJAN MOMEPEYHOro CEYeHHUsS U
MaTtepuana.

8. IlpoBepka mpaBujia CIOXKEHHUS HAMpPsHKEHUH TPU MOCIIE0BATEIHLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia sl CHJIBI TOKA MPU MapaJICTBbHOM COCITUHEHUH
PE3UCTOPOB.

10. Ompenenenne pabOTBI JJIEKTPHUECKOTO TOKA, HWAYIIETO dYepe3
pe3ucTop.

11. OmpeneneHre MOIIHOCTH JJIEKTPUYECKOT'O TOKa, BBIICISEMON Ha
pe3ucrope.

12. HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, MJYIIETO Yepe3 JaMIIOUKY,
OT HaIpsSLKEHUS Ha HEM.

13. Omnpenenenue KIIJ[ marpeBatens.



14. VccnenoBaHWE MAarHUTHOTO B3aMMOJICHCTBUS TIOCTOSTHHBIX MarHUTOB.

15. V3yyeHne MAarHUTHOTO TIOJS TIOCTOSHHBIX MAarHUTOB TIpU WX
00BEIMHEHUU U Pa3/ICIICHUN.

16. HccnepoBanue MAEUCTBHS JJIEKTPUYECKOTO TOKAa HA MArHUTHYIO
CTpEJIKY.

17. OmnbITHI, TEMOHCTPHUPYIOIIUE 3aBHCHMOCTh CHJIBI B3aUMOJICHCTBHSI
KaTYIIKK C TOKOM M MarHuTa OT CUJIbI TOKA U HaIlpaBJICHHS TOKA B KaTYIIIKE.

18. W3yueHue AeHCTBUS MAarHUTHOTO TOJISl HA TPOBOAHUK C TOKOM.

19. KoncrpyupoBaHue U u3y4eHue padoThl JIEKTPOABUTATEIIS.

20. Wsmepenue KII/] anekTponBurarenbHOM yCTaHOBKH.

21. OnBITBI MO HCCICAOBAHHIO SIBICHHUS DJICKTPOMArHUTHOW WHIYKIIVH:
MCCIIeI0BaHNE U3MEHEHU 3HAUYCHUSI M HAITPABJICHHS] HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuueckue siBJieHHS.

Mexanuueckoe aBuwkeHue. MarepuaiibHas Touka. (Cucrema oOTcYéTa.
OTHOCHUTENBHOCTh MEXAHHYECKOI'O0 JBUKEHUSA. PaBHOMEpHOE MNpPSIMOIMHEIHOE
nBrxeHue. HepaBHomepHOe NpsMosIMHEHOe IBHKeHHE. CpelHssl 1 MTHOBEHHas
CKOPOCTB TeNa NPHU HEPABHOMEPHOM JIBUKECHHUH.

VYckopenune. PaBHOycKOpeHHOE NpsiMOJIMHENHHOEe ABuxkeHue. CBoOomHOE
najgenue. OnbiTel ['anunes. PaBHoMepHOE NBUKEHHE MO OKPYXHOCTH. Ilepuon u
yactora oOpareHusi. JluHeitHas u yrioBas ckopocTu. LleHTpocTpemuTenbHOe
yckopenue. IlepBriii 3akoH Hprorona. Btopoit 3akon Hprorona. Tpetuii 3akoH
Hprorona. IpuHiun cyneprno3unuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cujla TPEHHS! CKOJIbKEHUS,
CWJIa TPEHUS ITOKOSI, IPYryue BUIbI TPEHUS.

Cuia TSOKECTH M 3aKOH BCEMHPHOrO TATOTEHUS. Y CKOPEHHE CBOOOAHOIO
nageHus. Jlpmxenue rmuaHeT BOKpyr Comnua. IlepBas kocMuueckass CKOPOCTb.
HesecomocTs u meperpy3ku. PaBHoBecue MaTepuanbHOM TOYKU. AOCOIIOTHO
TBEpHoE Teno. PaBHOBecne TBEPHOro Tejla € 3aKPEIUVIEHHOM OCBIO BpAICHMUS.
Mowment cuibl. LleHTp TsKecTH.

Nmnynbee Tena. M3menenne nvmnynbsca. IMITysbc cuibl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTuBHOE NBUKEHNE.

Mexanuueckass paboTa U MOIIHOCTb. PaboTa CHII TSKECTH, YIPYrOCTH,
TpeHus. CBsA3b SHEpruu U padotel. [loTeHManbHas 3Heprus Tena, NOJHATOro Hajl
MOBEPXHOCTHIO 3eMJM. [loTeHIIMaNbHAs DHEPTUsl CKaTOW NPy UHBL. KuHeTnueckas
sHeprus. TeopeMa O KMHETMYECKOM IHEPIUHU. 3aKOH COXPAHEHHS] MEXaHWYECKOU
JHEPI'uHu.

Jemoncmpayuu.



1. HaOmonenue MexaHMYECKOTO JABMXKCHUS T€la OTHOCUTEIHHO Pa3HBIX
TEJI OTCYETA.

2. CpaBHeHUE NyTE€W M TPAaeKTOPUM JBUKEHUS OJHOIO U TOTO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TeJl OTCUETA.

3. /3mepeHue CKOPOCTH U YCKOPEHHUS MPSIMOJIMHEHHOTO ABM)KCHUS.

4. VccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOT' O IBUYKEHUSI.

5. HaGmroneHnne nBM>KEHUS Tella IO OKPYKHOCTH.

6. HaOmonenne MexaHWYECKUX SBJICHUN, MPOUCXOMASIINX B CHCTEME
orcu€ra «Tenexka» 1mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBUKCHUU
OTHOCUTENIbHO KaOuHeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHMS Tejla OT MacChl Tela U JEUCTBYIOUIECH Ha
HErO CUJIBL.

8. HaOmronenue paBeHCTBa CHIT IIPH B3aUMOJICHCTBUH TeIl.

9. H3meHeHue Beca Tena Mpu yCKOPEHHOM JABMXKEHHUU.

10. Ilepenaua umnysnbca Ipu B3aUMOAECUCTBUN TE.

11. IIpeobpa3zoBaHus SHEPrUU NPU B3AUMOJICHCTBUU TEIL.

12. CoxpaHeHue UMITyJbCa MPU HEYITPYTOM B3aUMOACHCTBHH.

13. CoxpaHeHue uMIyabca npu adCOMOTHO YIPYTrOM B3aUMOZECHCTBUM.

14. HaGmioneHnue peakTUBHOTO JBUKEHUS.

15. CoxpaHeHue MEXaHHUYECKOW SHEPTHH MPU CBOOOTHOM MAJEHUU.

16. CoxpaHeHHMe MEXaHMUYECKOH OSHEPruu TpH ABWKCHUHM Tella TIOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnvie padbomol u onvimel.

1. KoncrtpywpoBanue TpakTta [l  pa3roHa W JajdbHEHIIero
PaBHOMEPHOTO ABMKECHHUS ILIapUKa WU TEJIEKKH.

2. OrmpeneneHue CpeaHe CKOPOCTH CKOJIbXKEHUS OpyCKa MU JBUKEHUS
IIapHKa 10 HAKJIOHHOW MJIOCKOCTH.

3. OrmnpeneneHue yCKOpeHHs Teja MPU PaBHOYCKOPEHHOM JBUKEHUU IO
HAaKJIOHHOM TNTIOCKOCTH.

4. HUccnenmoBaHue — 3aBUCUMOCTH  HYTM  OT  BPEMEHHU npu
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HaualbHON CKOPOCTH.

5. IlpoBepka rUMNOTE3bl: €CIM IMPU PABHOYCKOPEHHOM [BUKEHUU O€3
Ha4yaJlbHOM CKOPOCTM IIYTH OTHOCSTCS KaK pAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOILIME TPOMEKYTKA BPEMEHU OJJMHAKOBBI.

6. MHccrnenoBanue 3aBUCUMOCTH CHUJIbI TPEHMSI CKOJIBXKEHHUS OT CHJIbI
HOPMAaJIbHOT'O JIABJICHHUS.

7. Omnpenenenuie KO3PUIHUEHTA TPEHUS CKOJIbKEHHUS.

8.  Ompenenenue KECTKOCTU MPYKUHBI.



9. Ompenenenue paboOTHI CHUIIBI TPEHUS TPU PABHOMEPHOM JIBUKEHUH
TeJa 0 TOPU30HTAIHLHON TOBEPXHOCTH.

10. Ompenenenue pa®OTHl CHIIBI YOPYIOCTH NpU MOIBEME TIpy3a C
UCTIOJIb30BaHUEM HETIOJIBUKHOTO ¥ MTOJIBUKHOTO OJIOKOB.

11. WM3yuyeHue 3aKOHA COXPAHEHHUSI SHEPTHH.

Paznen 9. Mexannueckue KojieOaHUS U BOJTHBI.

KonebarenrHoe paBukeHne. (OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUIA:
MEPUOJI, YacTOTa, AMIUIMTyHa. MareMaTU4eCKUd U TPYKUHHBIM MasATHUKH.
[IpeBpatienne sHEprUn Mpu KOJIeOATETLHOM JBUKCHUU.

3aryxatomue  koseOaHus.  BbIHyXJaeHHbIe  kosneOaHusi.  Pe3oHaHc.
Mexanudeckue BosiHbl. (CBoOICTBa MexaHU4ecKuX BOJH. [IlpomonbHble U
MOonepeyHble BOJIHBL. J[TMHA BOJHBI W CKOPOCTh €€ PpacnpoCTpaHEHHS.
MexaHuueckue BOJIHBI B TBEPAOM TeJE, CECMUYECKUE BOJIHBI.

3Byk. ['pomMKocTh 3Byka U BeicoTa TOHA. OTpaxkeHue 3Byka. MH(ppa3Byk u
yIIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue xoneOaHuil Ted IMOA AEHCTBHEM CHIIBI TSXKECTH U CHIIBI
YIIPYTOCTH.

2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>XUHE.

Hab6mtoieHrie BBIHYXIEHHBIX KOJIeOaHUN U pe30HaHCA.
Pacnipoctpanenue mpo10bHBIX U TIOTIEPEYHBIX BOJIH (HA MOJIETIH ).
HaGmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

©o 0k w

AKYCTHUYECKHI PE30HAHC.

Jlabopamopnvie padbomol u onvimol.

1. Ompenenenve 4acTOThl U MEpUOAA KoJeOaHUH MaTeMaTHYECKOTrO
MasTHUKA.

2. OrmpeneneHue 4YacTOThl M Mepuojia KoJeOaHWW MPYKUHHOTO
MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEpUO/a KOJIeOaHUN MOJBEUICHHOTO K
HUTH Tpy3a OT JUIMHBI HUTH.

4. MHccnenoBaHue 3aBUCUMOCTH MepuUoJa KoJieOaHUM MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHMOCTH NEepHOAA KOJIEOAHU Ipy3a, OJBEIIEHHOIO
K HUTH, OT Macchl Tpy3a.

6. OneITb, IEMOHCTPUPYIOIIME 3aBUCHMOCTh TIEpHOJa KojeOaHui
IPYKUHHOTO MasiTHUKA OT MaCChl Ipy3a M )KECTKOCTH MPY>KUHBI.

7. HW3mepenue yckopeHus CBOOOJHOIO MaICHUsI.



Paspen 10. DaexTpoMarHuTHOE 10JIe W 3JeKTPOMATHHTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  Moje.  ODJIEKTpOMarHuTHele  BOdHBL.  CBOMCTBa
ANEeKTpOMarHuTHeIX BOJH. Illkana snexrpomarHUTHBIX BOJIH. lcmons3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJI COTOBOW CBSI3H. DJEKTPOMArHUTHasl PUPOJIa CBETA.
CxopocTts cBeTa. BonHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 3J€KTPOMarHUTHBIX BOJIH.

2. BoiHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie padbomol u onvimol.

1. W3yyeHue CBOHCTB  3JEKTPOMAarHUTHBIX BOJH €  IOMOIIBIO
MOOMJILHOTO TeNe(oHa.

Pa3nen 11. CBeToBHBIE ABJICHUS.

JlyueBas  momens  cBera.  HMcrounumkm — cBera.  [IpsamonmHeinoe
pacnpoctpaHeHue csera. 3atmenus Connia u JIlynsl. Otpaxkenue cera. [lnockoe
3epKalio. 3aKOH OTpaKECHUs CBETA.

[Ipenomnenue cBera. 3akoH mperomieHus cBera. llomHoe BHYyTpeHHee
OTpaXeHHe cBeTa. VCrnonb30BaHUE TOJHOTO BHYTPEHHErO0 OTPaXXEHUs B
ONITHYECKUX CBETOBOAAX.

JIunza. Xop mnydeir B smH3e. Onruyeckas cucrema (¢oroamnmnapara,
MHKpPOCKONIa M Tejeckoma. ['J1la3 Kak onTuyeckas cucrteMa. bian30pyKocTh H
JAIbHO30PKOCTb.

Paznoxxenne Oemoro cBera B crnekTp. Omnbitel HbloToHa. CrokeHwue
CHEKTpaJIbHBIX IIBETOB. J{rcnepcus cBera.

Jemoncmpayuu.

1. TIlpsmonuHeitHOe pacpOCTpaHEHUE CBETA.

2.  OrpaxkeHue cBera.

3. ITlomyueHue wu300pakeHUH B IIJIOCKOM, BOTHYTOM U BBIITYKJIOM
3epKaJiax.

IIpenomnenue cpera.

5.  OnTuyeckuii CBETOBOA.

6. Xox ydel B coOuparolei JuH3e.

7. Xop ny4el B paccerBarollen JIMH3E.

8. TlomyueHnne n300paKEHUN C TTOMOIIBIO JIUH3.

9. [punanun geiicTBus QoToarnmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mogens riasa.

11. Paznoxenue 0enoro cBera B CIEKT.

12. Tlomyuenue Genoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnvie pabomol u onvimol.



1. HccnenoBanue 3aBUCUMOCTH YIila OTPa)KEHHUSI CBETOBOIO JIy4a OT
yrja MajacHusl.

2. V3yueHume XapakTEpUCTHUK U300pakeHUs TNpeaMeTra B IIJIOCKOM
3epKa’e.

3. MHccnemoBanue 3aBUCHUMOCTH YIJia MPEIOMIICHHS CBETOBOTO JIydya OT
yria majicHusl Ha TPAHUIIE «BO3TYX—CTEKIIO».

4. Tlonydenue n300pakeHHI C MOMOIIBIO COOMPAOIIEH JTNH3HI.

5. OmnpeneneHue ¢GOKYCHOTO  pacCTOSHUST U ONTHYECKOHW  CHIIBI
coOMparoIIeH JTMH3HI.

6. OmnbITHI IO pa3IOKEHNIO OETOT0 CBETA B CIIEKTP.

7. OnbITHI IO BOCIIPUATHIO I[BETA MIPEIMETOB MTPH WX HAOIOJICHUHN Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBanToBble siBJeHuUS.

OmnpiTel Pezepdopna u nimanerapHas mozaenb aroma. Mojens aroma bopa.
Hcnyckanue u norjioiieHue cBera atomoM. KBaHThI. JInHEHYaThlie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, Oera- u ramma-uznydeHus. CTpoeHme
atoMHoOro siapa. HykinoHHas monenb aroMHoOro siapa. M3orombl. PagnoakTuBHBIE
npeBpanieHus. [lepuon momypacnaga aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsAI0BOrO M MacCOBOTO YMCEN.
DOHeprus cBsI3M aTOMHBIX snep. CBs3b Macchl W SHEpruu. Peakuuun cuHTE3a U
nenenus saep. Ucrounuku sneprun CoinHIa U 3BE3.

Snepnasi sHeprervka. J[eMCTBUSA pagMOAKTUBHBIX M3JIYYCHUU HA >KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4EeHHS U TOTJIOMICHUSI.
CrexTpsl pa3IMuHbIX Ia30B.

CnekTp Bogopoa.

HaGmonenue TpekoB B kamepe Bunbcona.
Pabora cuéTunka HOHU3UPYIOIIUX U3TyUCHHUI.

o0 kwbdE

Perucrparius u3nydeHus IPUPOTHBIX MUHEPATIOB U MPOITYKTOB.

Jlabopamopnvie padbomel u onvimol.

1. HaGmromeHue CIUTONTHBIX U JIMHEWUYATHIX CIIEKTPOB U3TyUEHUS.

2. HccrnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIHI IO TOPMO3HOMY
nytu (1o gororpadusim).

3. M3mepenue paiuoakTUBHOTO (OHA.

IToBTOpHUTENbHO-0000 AN MOTYJIb.

[ToBTOpUTENHHO--00001IIAOIITU MOJIYJIb npeHa3HAuYCH IS
CUCTEeMaTH3allul W  O0OOIIEHWs TPEIMETHOrO  COJEp)KaHWUS H  OIbITa



JESTENBHOCTH, MPUOOPETEHHOTO MTPH U3YyYEHUN BCETO Kypca (PU3WKH, a TaKKe JJIs
MOJTOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMEHY 10 (HU3UKE IS
00y4JaromMXcsl, BHIOPABIINX ATOT YUEOHBIN PEIMET.

[Ipn wW3ydeHWH TAHHOTO MOJIYJS PEATM3YIOTCA W CHCTEMATU3HPYIOTCS
BUIBI JEATEIHHOCTH, Ha OCHOBE KOTOPBIX OOECIEUYHBACTCS JTOCTHIKCHHE
NPEIMETHBIX W  METallPeIMETHBIX IUIAHUPYEMBIX PE3yJbTAaTOB  OOy4YCHUS,
dbopMupyeTcsi eCTeCTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJIOB
UCCIICIOBAHUS SBJICHUN TPUPOABI U TEXHUKH, OBJIAJCHUE YMCHUSMH OOBSICHATH
dbusnueckre SBICHUS, MPUMEHSS TMOJIYYCHHBbIC 3HAHUS, PEIIaTh 3a7add, B TOM
YUCJIe KAUECTBCHHBIC U IKCTIEPUMEHTAIIbHBIE.

[IpyHUMIIMATBHO ~ JIESATEJBHOCTHBIM  XapakTep  HAAHHOTO paszena
peanmusyercs 3a CU€T TOro, YTO 00yJaroIINecs BBIMOIHSIOT 3a/IaHMs], B KOTOPBIX UM
Mpe/IaraeTcs:

Ha OCHOBE TIOJNIYYEHHBIX 3HAaHWW pacro3HaBaTh M HAay4YHO OOBSICHATH
du3nYEeCcKue SBICHUS B OKPYXKAIOIIECH TPUPO/IC U TIOBCETHEBHON KU3HU;

UCTIOJIh30BaTh HAYYHBIE METOJBI HCCICNOBaHUS (DU3MUECKHUX SBICHUH, B
TOM YHCIIE JJIs TIPOBEPKU THUTIOTE3 U TOTYUYCHUS TEOPETUUECKUX BBIBOJIOB,;

OOBSCHATH  HAay4yHbIE OCHOBBI  HaubOojee  BaXKHBIX  JIOCTHKEHUH
COBPEMEHHBIX  TEXHOJIOTHM, HAmpuMep, MPAKTUYECKOTO  HCIOIb30BAHUSA
Pa3IMYHBIX UCTOYHUKOB SHEPTUU HAa OCHOBE 3aKOHA TPEBPAICHUS W COXpPaHCHUS
BCEX M3BECTHBIX BUIOB YHCPTHH.

3.MCIIOJIb30BAHUE CPEJACTB OBYYEHUS U BOCIIUTAHUS
IIEHTPA OBPA30OBAHUS ECTECTBEHHO-HAYYHOM U
TEXHOJOI'MYECKOU HAIMPABJAEHHOCTEHN «TOYKA POCTA»

CoBpeMeHHbIE IKCIIEPUMEHTAIIbHBIE UCCIIEI0OBAHUS IO PU3UKE yXKE TPYIHO
IOpPEJCTaBUTh 0€3 HCIOJb30BaHUS HE TOJIIBKO aHAJOIOBBIX, HO M LU(POBBIX
M3MEPUTENbHBIX MpuOopoB. B pamkax HarmoHanbHOro mpoekra «OOpa3zoBaHHe»
3TO CTaJ0 BO3MOXKHBIM: BHEJIPEHHE U HCIIONb30BAHME CPEICTB OOY4YEHHUS U
BOCIIUTAHUSI LIEHTpa 00pa30oBaHMsl E€CTECTBEHHO-HAYYHOM U TEXHOJOTMYECKOU
HarpaBieHHocTe «Touka pocTa» MO3BOJUT KAaye€CTBEHHO H3MEHUThH MPOIECC
oOy4deHus pu3nKe

Hcnonp3oBanue coBpeMeHHBIX TPUOOPOB U 000pyI0BaHus LeHTpa « Touka
pocTay MpH peasin3alnu JaHHON 00pa30BaTeIbHON MTPOrpaMMBbl MTO3BOJISET
CO3/1aTh YCJIOBHSL:

e Ul paclIMpeHUs COEePKaHUS IIKOJIBHOTO (PU3UYECKOTO
oOpazoBaHus;



e IS MOBBILIEHUS TTO3HABATEIHLHONW aKTUBHOCTH YYalUXCS B
€CTECTBEHHO-HAyYHOU 00J1acTH;

e JUIs pa3BUTHS JIMYHOCTU peOEHKA B Tpoliecce 00ydeHus pu3mke, ero
crocoOHOCTeN, (POPMUPOBAHUS U YIOBIETBOPEHUSI COLIMAIBHO 3HAUUMBbIX
MHTEPECOB U MOTPEOHOCTEN;

e st paboTHI C OJapEHHBIMH MIKOJTBHUKAMU, OPTaHU3AIUU UX PA3BUTHS
B Pa3NUYHBIX 00J1aCTSIX 00pa30BaTELHOM, TBOPUECKOMN NEATEIHHOCTH.

1.1. Omnucanue npubOpoB U OOOpPYAOBaHHS IIEHTpa OOpa3OBaHUS
€CTECTBCHHO-HAYYHOM M TEXHOJOTMYECKOW HampasieHHOcTed «Touka pocray,
UCTIOIB3YEeMOr0 B paMKaxX TNpenoaaBaHusl ydeOHOro mnpeamera «Dusmkay s
y4damuxcs /-9 Kjaaccos.

O6opynoBaHue BKJIIOYaeT B Cce0S COBPEMEHHbIE U  KJIACCHUYECKHUE
npubopel. K mociaennum oTHOCATCS: mpuOOp Ui JEMOHCTPAlMU 3aBUCHUMOCTH
CKOpPOCTM pEaKIMU OT Pa3jIM4HbIX (aKTOpOB, ammapar s OpOBEICHUs
XUMHUYECKHUX PEeaKIuii, MprOOop JJIsl OMBITOB C SJIEKTPHUUECKUM TOKOM, MPUOOP AJIs
U3YyUeHHUs COCTaBa BO3AyXa W MHorue apyrue. l[{ugposas (komnviomepnas)
nabopamopus (LJ1), npoepammHo-annapamusii KOMnieKe, OAmyuKos8das cucmema —
KOMIUIEKT y4e€OHOro oOOpyAOBaHMs, BKIIOUYAIOIIMA HM3MEPUTENbHBIA OJIOK,
uHTep(deic KOTOpPOro TMO3BOJsIET OOecrneyuBaTh CBSI3b C  NEPCOHAJIBHBIM
KOMIBIOTEPOM, W HA0Op MaTYMKOB, PETHMCTPUPYIOUIUMX 3HAYCHUS PA3TUIHBIX
(u3HYECKUX BETUYMH.

B cocraB muentpa «Touka pocta» 1o Qu3MKe BXOAAT 0Oa3zoBas
(oOs13aTenpHas) YacTh M JOMOJIHUTEIbHOE 000pynoBaHue. bazoBas yacTb cocTOUT
13 MUQPOBBIX TATYNKOB U KOMILJICKTOB COMYTCTBYIOIIMX AJIEMEHTOB IS OIBITOB
N0 MEXaHWKE, MOJEKYIApHOH (u3uKe, DJIEKTPOJUHAMUKE U  OITHUKE.
JlononHuTensHoe 000pyaoBanue (MpOoQUIbHBIA KOMIUIEKT) IpPENCTaBiIsIeT co0oil
dpoByto 1adopaTopuio 1o PU3MKE.

ba3oBebril kommiekT 000pynoBanus 1eHTpa « Touka pocTay 1o Gpu3uke:

- JlaTynk aGCOMOTHOTO AaBICHUS

- JlaTunk nmosnoxeHus (MarHUTHBIN )

- KommieKkT comyTCTBYIOIIMX 3JEMEHTOB JJIi JKCIHEPUMEHTOB 10
MexaHuKke. B cocTaB KOMITIEKTa BXOAST YeThIpe Habopa.

HaGop Ne 1

HaGop Ne 2

Ha6Gop Ne 3

Ha6Gop Ne 4

- KommiekT comyTCTBYIOIIMX DJJIEMEHTOB JUIS OSKCIEPUMEHTOB TIO



3JIEKTPOJUHAMHUKE

- Kommekr COIIYTCTBYIOINMX OJJICMCHTOB [JIsI 3KCICPHUMCHTOB IIO

MOJIEKYJISIpHOU (hU3HKe

- Kommaekr COIIYTCTBYIOIIHNX 3JICMCHTOB IJII OKCIICPUMCHTOB I10 OIITHKC

B cocras

npopuIIbHON

uugpoBoit
OecripoBogHOM  MynpTHAaT4MK ~ Releon  Air

naboparopuu
«Dusnka-5»,

BXOOAT OIHH

IIPOrpaMMHOE

obecrieuenue Releon Lite u nByxkaHaibHas mpUCcTaBKa-ocuuiorpad.

TEMATUYECKOE IIJIAHUPOBAHUE

7 KJIACC
KoJnuecTBo 4acoB DIeKTPOHHBIE ObGopynoBanue
HanmenoBanue pasgenion KonTtpo MpakTn (uudposbie) HEeHTTPa
No N TEM IIPOrpaMmabl Bcero JIbHBIE YyecKHe 06pa30BaTeJ1LHLIe 06[)330331'"/"1
padoTbl padoTsl pecypcbl «Touxa pocra»
Pa3zzes 1. ®u3nka u eé poJib B MO3HAHUH OKPYKAOIIET0 MUPa
bu6mmoreka [JOK | Kommiekt
®du3uKa - HayKa o )

1.1 npupoze 2 https://m.edsoo.ru | nocyasl u
/7416194 obopymoBaHuUs
bubnuoreka [{JOK | OIBITOB

1.2 ®u3NUECKHE BEITMUYNHBI 2 1 https://m.edsoo.ru | Kommbtoreproe
/7416194 obopyoBaHue

[udposas
nabopaTopus
y4EeHUYECKast
(pusmka, xumusi,
ouosorus):
EcrecTBeHHOHAYYHBIT butmiorexa LOK | Lpporoi
1.3 2 1 https://m.edsoo.ru | AaTIUK
METONL TO3HAHI /71416194 TeMIIepaTyphi
Komrekt
MOCY/IbI u
o0opyaoBaHus
JUTSl y4€HUUECKUX
OTIBITOB
Hroro no pazueny 6
Paznen 2. [lepBoHauaibHble CBEICHUS 0 CTPOEHHH BeleCTBA
bu6mmoreka [JOK | Kommiekt
2.1 CtpocHue BelecTBa 1 https://m.edsoo.ru | mocymasl u
/71416194 obopymoBaHuUs
JBuxenue u bubmotexa [JOK | OIBITOB
2.2 | B3aMMOJEICTBHE YaCTHII 2 1 https://m.edsoo.ru | KommbtoTepHoe
BelecTBa /7f416194 obopynoBaHue
N Bu6nnorexa LIOK | LWbpoBas
2.3 PETATHRIC COCTOARIA 2 https://m.edsoo.ru | 1a00paropus
BCIIECTBA y4eHUYeCKas

[7f416194
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Hroro no pazneny 5

Paznen 3. /IBH:KeHHE H B3auMo/IeiicTBHE TeJl

MeXAHIEECKOe bubmuoteka [IOK | KomnbrorepHoe
3.1 3 https://m.edsoo.ru | obopymoBanue
ABHIKCHHE [7f416194 BBIBEJCHHOI'O HA
Vnepius, Macca bu6moreka [JOK | 9KpaH.
32 | oo ’ 4 1 https://m.edsoo.ru | ObopynoBanue
[7416194 A
nabopaTOPHBIX
pabot
bubmmoreka LIOK VIEHNYECKHX
3.3 | Cwua. Bugsr cui 14 1 2 https://m.eds00.1u | oyriros (Ha Gaze
[71416194 KOMIUIEKTO  JIJIst
0136))]
Hroro mo pazneny 21

Pa3znen 4. laBieHne TBEPABIX TeJl, JKUAKOCTEl 1 ra3oB

AN buomorexa IOK || 0O
4.1 P 3 https://m.edsoo.ru | Tpatt
TEJIAMH, XKHIKOCTSIMU 175416194 O0opynoBanue
U razaMu — TSt
bu6mmoreka [JOK 11a00PaTOPHBIX
4.2 JlaBIIeHHE KUAKOCTH 5 https://m.edsoo.ru | pador
[7416194 Y4CHUYCCKHUX
N Bu6miorexa [JOK | OTBITOB (Ha Oaze
4.3 ;;Z;?Izp Hoe 6 https://m.edsoo.ry | KOMILICKTOB  JUIA
8 [7£416194 Ors)
JleicTBUE KUJKOCTH U bu6moreka [JOK
4.4 rasa Ha orpyk&€HHoe 7 1 3 https://m.edsoo.ru
B HHX TEJIO /71416194
Wroro no pazneny 21
Pa3pen 5. PaGora u MOIHOCTB. JHEPrus
bubmuotexa [IOK | OGopynoBanue
5.1 PaGora 1 MOIIIHOCTH 3 1 https://m.edsoo.ru | mis
[7t416194 1abopaTOPHBIX
MbocThie bu6mmoreka [JOK pabot
5.2 P 5 1 https://m.edsoo.ru | YICHHICCKUX
MEXaHH3MBbI 17416194 onbITOB (Ha 6aze
Mexannueckas bubmorexa LHOK o
5.3 e 4 1 1 https://m.edsoo.ru ans OI'3)
Heprt /7416194
Hroro no pasneny 12
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 3 12
YACOB TIO ITPOI'PAMME
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8 KUIACC

KosmyecTBo yacos Oo0opynoBaHue
IeKTDOHHLIe | WEHTTpa 00pasoBauus
HanmenoBanue Kontp ( P ) «Touxa pocra»
No PAYIEJIOB B TeM oabubl | IlpakTu nu(ppoBLIe
Bcero e YecKHe o0pa3oBaTeJbHbI
NMPOrpaMMbl
pabor padoTbl e pecypchl
bl
Pasnen 1. TemnoBbie ABIeHUSA
bubmmnoreka [Mudpopas
11 CrtpoeHnue u cBoicTBa 7 I[HOK naGoparopus
BellleCTBa https://m.edso0.ru
/7f4181ce ydeHudeckasn
(pusuka, xumwus,
ouosorus):
[udposoii
bubmuoreka JaT4YuK
1.2 TeruioBbIe MPOIECCHI 21 1 5 HOK TEMIIEPATypPbI
https://m.edsoo.ru 060 OBAHNE
[714181ce Py
pabor
YUIECHUIECKUX
OIIBITOB
Wroro mo pazneny 28
Pazgen 2. DaekTpuyeckue U MATHUTHBIE SIBJIEHUS
DIEKTPHICCKHIE Bubimorexa O6opynoBanue
21 3apsbl. 3apsKEHHbIE 7 1 ]HIOK// | JeMOHCTpAIHt
TeJla U uxX ttps://m.edsoo.ru
B3aHUMOJIEHCTBUE [7T4181ce 060p ynoBaHue
pabot
bubmuoreka
29 [TocTostHHBIM 20 1 7 HOK YUCHHYCCKUX
' AIEKTPUY ECKUI TOK https://m.edsoo.ru | OIIBITOB
[7f4181ce
bubnnoreka
2.3 MarHuTHbIC SIBJICHUS 6 1 15 HOK
https://m.edsoo.ru
[7T4181ce
bubmmoTeka
24 DJIeKTpOMarHuTHas 4 LIOK
WHIYKIIUS https://m.edso00.ru
[7f4181ce
Hroro no pazneny 37
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 3 145
YACOB I10 [TPOTPAMME '
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9 KUIACC

KoanuyecTBo yacoB DJIeKTPOHHBIE ObopynoBanue
HaumenoBanue
Ne | pasgenos uTem Kowtpo | Ilpakrn | (u¢pposrie) fienrrpa
i Bcero | JabHble | 4Yeckme | 00pasoBareibHbl | 00pasoBaHMs
NPOrpaMMbl
padorsl | padoTHI e pecypchl «Touxa pocra»
Paznen 1. Mexanuueckue siBJeHUsI
MexaHndeckoe b Pé?gHOTeKa ObopynoBanue
1.1 | nBwXeHHE U CIOCOOBI 10 1 1 _ 71a00paTOPHBIX
https://m.edso0.ru
€ro OMUCaHUs 175413436 pabort
bubmmoreka YHUCHUCCKUX
OIIBITOB
1.2 BsaumopeiictBue tei 20 3 LHOK
https://m.edsoo.ru | OOopya0BaHKE
[71413436 JIEMOHCTpAIUi
bubimoreka
1.3 | 3akoHBI cOXpaHEHUs 10 3 LHOK
https://m.edso00.ru
[7f41a4a6
Hroro no pazueny 40
Paznen 2. Mexannuyeckue KoJeOaHusi M BOJIHbI
bubmuoreka HH(bpoBa;I
21 Mexannueckue 7 3 I[HOK 126 oparopus
' Kose0aHus https://m.edsoo.ru
[7f41a426 ytueHuHecKad
bubnmnoreka (pusnxa,
MexaHW4eCKUE BOJIHBIL. 1IOK XUMUHA,
2.2 8 3 _
3ByK https://m.edsoo.ru | OHOJIOTHS)
[7f41a4a6
Hroro mo pazneny 15
Pazgen 3. DieKTpOMArHUTHOE MOJie M JJIEKTPOMATHHTHbIE BOJIHBI
Hudpoas
DNEeKTPOMarHuTHOE Bubnmuoreka JIaGOpaTOpI/ISI
31 oje u 6 2 HOK YUCHHYCCKAsA
' JIEKTPOMAarHUTHbBIE https://m.edsoo.ru | (¢pusuka,
BOJIHBI [7f41a4a6 XUMMUA,
Oumosorus)
Hroro mno pazneny 6
Paznen 4. CBetoBble siBJIeHHS
3aKOHBI EP(I;JZHOWK& [udpposas
4.1 2 nabopaTtopust
E:g:focmaﬁe}mﬂ 6 https://m.edso00.ru patop
[7f41a426 ytueHuHeCKad
JIMH3BI U ONITHYECKHE Bubmaorexa ((bHSHKa’
4.2 6 3 I[IOK XUMus,

puOOpEI

https://m.edsoo.ru
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[741a426 Ouonorus):
bubnuoreka
Paznoxxenue 6eoro HOK
4.3 3 2
CBETa B CIIEKTP https://m.edsoo.ru
[7f41a4a6
Hroro no pazaeny 15
Paznea 5 KBaHToBbIe siBJIeHHS
Ucnyckanue u E PgIJ(IHOTeKa KommbloTepHO
€
51 ::g;zﬁeme cpeta 4 ! https://m.edso0.ru
[Tf41a4a6 060pYI0BaHH
bubmmoreka e
CrpoeHune aToOMHOr 0 I[HOK
5.2 6 1
snpa https://m.edsoo.ru
[Tf41a4a6
bubnmmoreka
OK
3| 4 7 1 1 |1
53 JICPHBIC peaitiit https://m.edsoo.ru
[7f41a4a6
Hroro no pazneny 17
Pa3zneun 6. [ToBTOopuTEILHO-0000 A0 IINIT MOTYJIb
[ToBTOpeHue n bubnmnoreka
6.1 00001IeHNE 9 5 LIOK
CoJlepKaHus Kypca https://m.edso0.ru
¢uzuku 3a 7-9 xnacc [7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO 102 3 27

YACOB IIO ITPOI'PAMME
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