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1. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

1. IHYHOCTHBIE PE3YJIBTATBI

B pe3ynbrate wusyueHuss (PU3MKHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus y oOydaromierocss OyayT copMupoBaHBI CIAEAYIOMNE JTUIHOCTHBIC
pEe3yIbTaThl B YACTU:

1) maTpuoTHYECKOTO BOCTIUTAHUS

®  TPOSIBJICHUE HMHTEpPECa K HCTOPUH U COBPEMEHHOMY COCTOSHUIO
pOoCCUiicKO# (hU3UIECKON HAYKH;

®  I[ICHHOCTHOE OTHOIIEHHE K JOCTHKEHUSAM POCCUUCKUX YUEHBIX-
-pU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

® TOTOBHOCTb K AKTMBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO
3HAQYMMBIX M 3TUYECKUX MPOOJIeM, CBSA3AaHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JOCTUXKEHUU PUBHUKY;

®  OCO3HAaHHE BAXKHOCTH  MOPAJIbHO--3TUYECKUX  NPUHIUIIOB B
JEATEIIbHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

®  BOCINpUATHE DOCTETUUECKUX KayecTB (PU3MUECKOW Hayku: e€
TapMOHUYHOTO MTOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

®  OCO3HaHHE IIEHHOCTH (PU3UYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA
IIO3HAHHUS MHPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTaBIAIOLICH
KYJBTYPBHI;

®  pa3BUTHE Hay4YHOU M0003HATENBHOCTH, MHTEpeca K
UCCJIEI0BATENbCKON NeATEIbHOCTH;

5) ¢opmupoBaHusi KYJbTYPbl 3I0POBbSI H 3MOIHOHAJIBHOIO
0J1aronoJIy4us:

®  OCO3HAaHHE LEHHOCTHU 0e30macHOro obpasa *U3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTU TpaBWJ O€30MaCHOrO TIOBEJCHUSI Ha
TPAHCIIOPTE, Ha J0porax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

e  copMUPOBAaHHOCTH HaBBIKA PedIICKCHH, MPU3HAHUE CBOETO TpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYroro 4eIoBeKa,;

6) TPy10BOI0 BOCIIMTAHMS:



®  AKTUMBHOE y4acTHE€ B PEIICHHH MPAKTUUYECKUX 3a/1ay (B paMKaX CeMbH,
o0pa3oBaTenbHON OpraHu3aluu, ropoja, Kpas) TEXHOJOTUYECKONH U COLUAIbHOU
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCJIC ¥ (PU3NUECKUX 3HAHMIM;

® HHTEpeC K MPAKTUYECKOMY W3YUYCHHIO NpodeccHii, CBSI3aHHBIX C
bu3uKOH;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHUS:

®  OpHEHTaIus Ha MpUMEHEeHUEe (PU3NUECKUX 3HAHUN JIJIsl pellieHUs 3a1a4
B 00JacTH OKpyXKalomel Ccpeabl, IJIaHUPOBAHHS TIOCTYIIKOB M OIEHKH WX
BO3MOYKHBIX TMOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

®  0OCO3HaHHE rI00aJbHOTO XapaKTEPA IKOJIOTMUYECKUX MPOOJIEM U yTen
WX PEIICHUS;

8) apanTannu K N3MEHSAIOUIUMCH YCJIOBUAM COUMATBHON U NPUPOIHOM
cpeabl:

e  TOTpeOHOCTHh BO B3aMMOJICHCTBUU NIPU BBHIMOJHEHUH HCCIIEIOBAaHUN U
MPOEKTOB (PU3MUECKOI HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

®  [IOBBIIICHUE YPOBHSA CBOEHM KOMIIETEHTHOCTU 4YEPE3 IMPAKTUYECKYIO
JESITEIBbHOCTD;

e 1OTpeOHOCTH B (POPMHUPOBAHWUU HOBBIX 3HAHUW, B TOM YHUCIIE
dbopMyIUpoOBaTh UACH, TOHATHUS, TUIIOTE3bI O GPU3UUECKUX 00BEKTAX U SABJICHUSX;

®  0OCO3HaHUE NI€PUIIUTOB COOCTBEHHBIX 3HAHWW U KOMIETEHTHOCTEU B
00JacTH (GU3HKHY;

®  [UIAHKPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHNUN HOBBIX (PM3UUECKHUX
3HAHUI;

®  CTPEMJICHHE AaHAIIM3UPOBATh W BBISBIIATH B3aUMOCBS3U TPUPO/IBI,
oO0IIIeCTBa M PKOHOMHKH, B TOM YHCJIE C UCTIOIB30BAHUEM (PU3NUYECKUX 3HAHUI;,

®  OLICHKA CBOMX JICMCTBUM C YYETOM BIIMSIHUS HA OKPYKAIOLIYIO CPELY,
BO3MOJKHBIX TJI00aJIbHBIX TIOCJIEICTBUH.

1.2. METAINPEJMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOCHHS TpOrpaMMbl MO0 (DH3MKE HA ypOBHE OCHOBHOTO
oO1mrero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIE
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC 1CHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  y4eOHbIC  JICHCTBUS,  PETYJIATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUSA
Bba3oBble Jijornyeckue 1eicTBUA:



®  BBIBJTH U XapaKTEPHU30BaTh CYUIECTBEHHBIEC MPU3HAKUA OOBEKTOB
(sBNIEHUN);

®  yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKAIIMU, OCHOBAHUS
JUIs 000011IEHUSI U CPAaBHEHUS;

®  BBIABJIATH 3aKOHOMEPHOCTHM M TPOTHUBOPEUHUS B PAcCMaTPUBACMBIX
dakTax, JaHHBIX U HAOIIOJIEHUAX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;

®  BBIBJIATH  NPUYUHHO--CICACTBEHHBIE  CBA3M MPU  HU3YUYCHHUH
¢uznyecKkux SBICHUA W TPOLECCOB, J€laTh BBIBOABI C HCIHOJIb30BAHUEM
JNEAYKTUBHBIX ¥ HMHIYKTUBHBIX YMO3aKIIOYCHHUH, BBIIBUTaTh THUIOTE3BI O
B3aMMOCBSI3SX (PU3NYECKUX BEIUYHH;

®  CaMOCTOSITEJILHO BBIOMPATh CIMOCOO pelIeHHs Y4eOHOM (Gu3nuecKoin
3aJaud  (CpaBHEHHE HECKOJBbKMX BapHaHTOB pelIeHHs, BBIOOp Haubolee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibckue 1eiCTBUS:

®  WCIONB30BAaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT
NO3HaHMS;

®  [POBOAUTH [0 CAaMOCTOATEIBHO COCTABJICHHOMY IUIaHY OIIBIT,
HECJIOKHBIN (PU3MYECKHU KCTIEPUMEHT, HEOOIBIIOE MCCIEOBAHUE (HU3ZUUECKOTO
SIBIICHUS;

e  OICHMBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTH HWH(POPMAIIHIO,
MOJyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

®  CaMOCTOSITEIBHO  (OpPMyNHpPOBaTH OOOOIIEHUS W  BBIBOJBI IO
pe3yabTaTam MpoBEAEHHOTO HAOIIOICH S, OTIBITA, HCCIEAOBAHNS;

®  MPOTHO3MPOBATh BO3MOXKHOE JaibHEHIIee pa3BUTHE (HU3HUECKUX
IPOLIECCOB, a TaKXX€ BBIABUIATh MPEANOJIOKEHUS 00 HMX pa3BUTUUM B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

®  TPHUMEHATH pA3NUYHBIE METOAbl, MHCTPYMEHTHI M 3amlpoChl TpHU
MOMCKE M O0TOOpE MHPOPMALMM WM JAHHBIX C YYETOM MPEAJIOKEHHOU ydeOHOM
(bu3nIeCcKon 3a1a9Hu;

®  AHAIM3HPOBATh, CHUCTEMAaTU3UPOBATh u UHTEPIIPETUPOBATh
UHGOPMAITHIO PA3TMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

®  CaMOCTOSITENIBHO BBIOMpPATh ONTUMAabHYIO (HOpMY TpEACTaBICHUS
uHbOpMaAllMU W WJUIIOCTPUPOBATh peEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JTuarpaMMamu, HTHOU Tpadukoit 1 nX KOMOWHAIIUSIMH.

KoMMmyHuKkaTHBHBIE yHUBepcaibHble yueOHbIe 1eiiCTBHA:

e B xome oOCyxIeHUs y4yeOHOro  Marepuaia, pe3ylbTaToB
7a00paTOpHBIX PabOT U MPOEKTOB 33JaBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOn



TEMBbl U BBICKa3bIBATh WJCH, HALECJICHHBIC HA PEIICHHME 3aJa4d U NOIACpP/KaHUE
OJ1aroXKesaTenbHOCTH OOILEHUS;

®  COIIOCTAaBJIATh CBOM CYXIECHUS C CYKICHUSAMH JPYTMX YYaCTHUKOB
Juanora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

®  BBIPAXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MHCbMEHHBIX TEKCTaX;

e  nyOJIMYHO MPEICTABIATH PE3YJbTaThl BBITOJHEHHOTO (U3UYECKOTO
OIbITa (IKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

® [IOHMMaThb M  MCHOJB30BaTh NPEHMMYLIECTBA KOMAaHJAHOW U
WHAMBHUIYAJIbHON pabOThI MPU pPEUICHUH KOHKPETHOW (prU3HuecKoi mpoOIemMbl;

® IIpUHMMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BHIBATH
NEUCTBUS MO €€ JOCTHXKEHUIO: pacHpelesiaTh PO, 00CYyXaaTh IPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;

®  BBINOJHATH CBOIO YaCTh PabOThI, TOCTUTast KAYECTBEHHOTO pe3yJibTara
[0 CBOEMY HAaNpPABJICHUI0 U KOOPAUHUPYS CBOM JCUCTBUS C IPYTUMHU YJI€HAMHU
KOMaH/Ibl;

®  OIICHMBATh Kaue€CTBO CBOETO BKJIAJa B OOLIHI MPOTYKT MO KPUTEPUSAM,
CaMOCTOATENIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryisiTuBHbIE YHMBepCaJbHbIe YueOHbIe 1eliCTBHUSA

Camoopranusanus:

e  BBIABIATH NPOOJEMBl B JKM3HEHHBIX M YYEOHBIX CUTYyalMsX,
TPeOYIOIUX /I PEIICHHs] (PU3NUECKUX 3HAHUM;

®  OpPUEHTHPOBATHCS B PA3NIMYHBIX MOAXOAAX MPUHATUSA PEIICHHUH
(MHIMBUAYATbHOE, IPUHATUE PEILICHUS B IPYIINE, IPUHATUE PELICHUN TPYIIION);

®  CaMOCTOSITEJIBHO COCTABJIATh AJIFOPUTM peLleHusl (pu3nveckon 3aaaun
WIM IUIaHA HCCIIENOBaHUS C YYETOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh MIpeajiaraéMble BAPUAHThI pEUICHUMH;

e  J1ienaTh BIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

e  JlaBaThb AaJEKBAaTHYK OLEHKY CHUTyallMH W IIpejjiaraTh IUIaH €€
WU3MEHEHUS;

®  OOBACHATH MNPUYUHBI JOCTHXKEHHUS (HEIOCTHKEHHS) pe3yJIbTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

®  BHOCHTb KOPPEKTHBBI B J€ATEIBHOCTh (B TOM YHCIE B XOJI
BBIMOJHEHHSI (U3MYECKOTO HCCIEIOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, U3BMEHUBIINXCSI CUTYallMi, YCTAHOBJICHHBIX OMIMOOK, BO3HUKILIUX
TPYAHOCTEN;

®  OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;



e CTaBUTh ce0d Ha MECTO JApPYroro uejaoBeka B XOJ€ CHopa WU
JVCKYCCUU Ha HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;

e  [puU3HABaTh CBOE MPABO HA OLIMOKY MPHU PEIICHUU (PU3UIECKUX 33434
WJIM B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

1.3. IPEAMETHBIE PE3YJIbTATHBI

K xoniyy oOyueHus B 7 Kjacce NpeIMETHbIE PE3yJbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

®  UCNOJb30BATh MOHATUA: (U3HMYECKUE UM XUMUYECKHE SIBJICHUS,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SAUHHUIIBI (PU3NUECKUX BEIHYMH,
aTOM, MOJIEKyJla, arperaTHble COCTOSHMS BellecTBa (TBEpAOE, KUIKOE,
razoo0pa3Hoe), MEXaHMYECKOe JBI)KEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
OpSIMOJIMHEMHOE), TPaeKTOPHsl, paBHOJACHCTBYIOMAs cuia, aedopmanus (ynpyras,
IUIACTUYECKAas), HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

e paznmuuath saBieHUS (AUQQy3us, TEIIOBOE JIBHJKEHHE YACTHIL
BEILECTBA, PAaBHOMEPHOE JBHWKEHUE, HEPABHOMEPHOE JBW)XEHHUE, WHEPIHS,
B3aUMOJICUCTBUE TEJ, PABHOBECUE TBEPIBIX TEJI C 3AKPEIUIEHHON OCBIO BpalCHUS,
nepegavya J1aBiICHUS TBEPABIMHM TeJlaMH, >KMJIKOCTSIMHU M Ta3aMu, aTMochepHoe
JlaBJICHUE, TUIABAHUE TEJI, IPEBPALICHHUS] MEXaHUUECKON YHEPTHH) IO OMUCAHUIO HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIHUX JIaHHOE
(bu3HUECcKOoe SIBJICHHUE;

®  pacro3HaBaTh MPOSIBJICHUE W3YyYEHHBIX (U3UUYECKUX SIBICHUI B
OKpY’>KaloIllleM MHpe, B TOM uucie (U3MUECKHUEe SIBJICHUSI B MPUPOJIE: MPUMEPHI
JBWKEHHUS C PA3JIMYHBIMU CKOPOCTSIMH B KMBOM M HEXHBOU NPUPOJE, NECUCTBUE
CHJIbI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE aTMOC(PEPHOTO JaBICHHS Ha KUBOU
OpraHu3M, IIJlaBaHUE pbIO, pblYard B TeJle 4YeJOBEKa, NMPU 3TOM IEPEBOJUTH
MPaKTUYECKYI0 3aJadyy B Y4YeOHYIO, BBIJIEHATh CYIIECTBEHHbIE CBOMCTBA
(npu3Haku) GU3NUECKUX SIBICHUI;

®  OINUCHIBaTh M3YyUYCHHbIE CBOWCTBA Te€d W (PU3NYECKHE SIBJICHUA,
UCHOJIB3Ys (pU3MUecKre BEeIMYMHbI (Macca, 00bEM, TUIOTHOCTh BEILECTBA, BpeMs,
yTh, CKOPOCTb, CPEHSS CKOPOCTbh, CHJIa YIPYIOCTH, CHJIA TSDKECTH, BEC TEa,
CWJIa TPEHMS, aBjieHue (TBEPIOTO Tela, )KUIKOCTH, T'a3a), BHITAJIKUBAIOIIAS CHUJIA,
MexaHuveckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQPUIUEHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHUYECKasi U TOTEHIMAIbHAS SHEPTHs), IPU
ONMMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
uX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH, CTPOUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;



®  XapaKTepu30BaThb CBOMCTBA Te€J, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIOJIB3Ysl NPaBUJIA CIOXKEHMS CUJ (BAOJIb OAHOM HpsIMOM), 3aKOH ['yka, 3aKOH
[lackayig, 3akoH ApxuMmena, MPAaBUJIO paBHOBECHs pblyara (0i0Ka), «30J0TOE
IpaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXaHUYECKOW HHEPruu, MpU 3TOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBATh €r0 MAaTEMaTHYEeCKOe
BBIPAKEHHUE;

e  OOBACHATH (PU3NYECKHUE SIBICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM
YuCJI€ W B KOHTEKCTE CHUTyalud NPAaKTUKO-OPUEHTHPOBAHHOIO XapakrTepa:
BBISIBJISITh NIPUYUHHO--CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBsicHEeHHME u3 1-2
JOTHYECKHX IIaroB ¢ OMOpOM Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBICHHM,
duznYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e  pemarb pacy€THbIC 3a4a4yd B |—2 NIEUCTBHSA, MCMOJIb3YyS 3aKOHBI U
(dopMyIibl, CBsI3bIBAIOLME (DU3MUECKUE BEIWYUHBL: HAa OCHOBE aHalIM3a YCIOBUS
3aJauM 3alUChIBaTh KPAaTKOE YCJIOBHE, IMOACTABIATh (PU3NUYECKHE BEIMYMHBI B
(GbopMyJbl U TPOBOJUTH PACUYEThI, HAXOJUTh CIPABOYHBIE JaHHBIE, HEOOXOIUMBIE
JUISL pelieHusl 3a7ad, OLIEHHBATh PEATUCTUYHOCTh IOJYYEHHOW (PU3HUECKOU
BEJINYUHBIL;

®  pacno3HaBaThb MPOOJIEMBI, KOTOPHIE MOXHO PEUIUTh MHPHU MOMOIIU
(¢u3NYeCKUX METOAOB, B OIMCAaHUU MCCIEAOBAHUS BBIJCIATh IPOBEPSIEMOE
OpPEINoJIoKEHNEe (TUIOTEe3y), pa3iuyaTh M HHTEPIPETHUPOBATh IOTYYECHHBIN
pe3yNbTaT, HAXOAUTh OIIMOKHU B XO/I€ OIbITA, IEJIATh BEIBOABI IO €r0 pe3yJbTaTaM;

®  [POBOAWUTH OMNBITHI MO HAOMIOACHUIO (U3MYECKUX SIBJIECHUN WU
¢usznyeckux CBOMCTB Tel: (OPMYIHpPOBATH MPOBEPSiEMbIE MPEANOI0KEHUS,
coOupaTh yCTAaHOBKY U3 MPEJI0KEHHOIO0 000PYAOBAHNUS, 3aMUCHIBAThH XOJ1 ONbITA U
(GbopMyIIMpOBaTh BHIBOJIBI;

®  BBINOJHATH NPSMbIE U3MEPEHHSI PACCTOSIHUS, BPEMEHHU, MacChl Tea,
0o0bEMa, CHJIbI U TEeMIEepaTyphl C HCHOJIb30BAHHEM AaHAJIOTOBBIX U LHU(PPOBBIX
npuOOPOB, 3aMKMCHIBATH MOKA3aHUS MPUOOPOB C YUETOM 3aJaHHOW aOCOIIOTHOMN
IIOrPETHOCTHA U3MEPEHUN;

® MPOBOJWUTH HCCJIEAOBAHME 3aBUCUMOCTH  OJHOW  (PU3MUECKOMU
BEJIMYMHBI OT IPYro¥ C UCHOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCHMOCTH ITyTH
PAaBHOMEPHO JBIIKYIIETOCs Tejla OT BPEMEHM [BWXKEHMS Tella, CUJIbl TPEHUs
CKOJILKEHHMS OT Beca Teja, KadecTBa OOpabOTKH TOBEPXHOCTEH Tel H
HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAJM CONPUKOCHOBEHHS TeJl, CHJIbI
YyIOPYroCTH OT YJ/UIMHEHHUS TMPY>KWHBI, BBITAIKUBAIOLWIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTW TeJlda M OT IUIOTHOCTH XUAKOCTH, €€ HE3aBHUCHUMOCTU OT
IUIOTHOCTHU TeNa, OT TIIyOHHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUHN IIaBaHUs
T€J, YCJIOBHM paBHOBECHs] pbluara M OJOKOB), y4acTBOBaTh B IUIAHMPOBAHUU



y4eOHOro MCClIeIOBaHus, COOMpPATh YCTAHOBKY U BBIMOJHATH U3MEPEHUS, CIeays
NPEMIOKEHHOMY TUIaHy, (DUKCHpOBaTh pPE3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3MYecCKuX BEJIUYMH B BHJIE NPEAJIOKEHHBIX TaOMUI M rpaduKoB, JeiaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIeI0BaHNUS;

®  TPOBOAWUTH KOCBEHHBIC M3MEpPEHUS! PU3NUECKUX BETUUHH (TNIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPAOTO Tella, CHJa TPEHHUS CKOJbKEHHUS, JaBJICHUE
BO3/lyXa, BBITAJIKUBAIOLIAs CHJIA, JEUCTBYIOIIAs Ha MOTPYKEHHOE B MKUIKOCTh
TeI0, KOAP(PPUIMEHT TOJE3HOro JEWCTBUS MPOCTHIX MEXaHU3MOB), CIEays
NPEMJIOKEHHOW  MHCTPYKLMU: TPU  BHIOJHEHUM  M3MEpPEHUl  coOupaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISITH 3HAYEHUE UCKOMOM BEIMYUHBI;

e coOmofaTh TMpaBWiIa TEXHUKHM O€30macHOCTH Mpu  pabore ¢
71a00paTOPHBIM 000PYIOBAHUEM;

e  yKa3plBaTh NPUHLUIBI JEUCTBUS MNPUOOPOB U  TEXHUUYECKUX
YCTPOMCTB: BEChl, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbl, OapoMeTp,
phIYar, HOJABMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;

®  XapaKTepH30BaTh MPUHIMUMBI JACUCTBUSA HW3YYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM Ha MX ONMUCaHMs (B TOM YHUCIIE: MOAMMIHUKY,
YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUA TIPECC, MaHOMETP, BBICOTOMED,
MOPIIHEBONM HAcOC, apeoMETp), MCIONb3ysd 3HAHUS O CBOMCTBAX (HU3MUECKUX
SBJICHUN 1 HEOOXO0IMMbIe (PU3UUECKHE 3aKOHBI, 1 3aKOHOMEPHOCTH;

®  [PUBOAUTH TpPHUMEPHl (HAXOAUTH HMHPOPMALMIO O MpUMEPaX)
MPAKTHYECKOTO MCTOIb30BaHUS (PU3NUECKUX 3HAHUN B TIOBCETHEBHOM KU3HU IS
oOecrieueHus: 0E30MaCHOCTH TMpU OOpaleHuu ¢ TpudOpaMu M TEXHUYECKUMH
yCTPOMCTBaMM, COXpPaHEHHUS 3I0pPOBbsl U COOJIIONEHUS HOPM SKOJIOIMYECKOIo
TOBEJICHUA B OKPYKaOIIEH Cpee;

®  OCYHUIECTBIISIT OTOOp HCTOYHUKOB HHpopManuu B HHTepHere B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUM
U MyTéM CpPaBHEHUS PA3IMYHBIX MCTOYHHUKOB BBIACISITH HHPOPMAIMIO, KOTOpas
SIBJISIETCS IPOTUBOPEUUBON MIIM MOXKET ObITh HEIOCTOBEPHOM;

®  UCHOJB30BaTh TMPU BBHINOJHEHUM Y4YeOHBIX 3aJaHUl HAy4yHO--
MOMYJISIPHYIO JINTEPaTypy (U3HUECKOTO COJEp)KaHus, CIPaBOYHBIE MaTepUabl,
pecypcel cetu UHTepHeT, BiameTh MNpUEMaMH KOHCIIEKTHPOBAHHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e  co37aBaTh COOCTBEHHBIC KpAaTKHE MUChMEHHBIC U YCTHBIE COOOIECHUS
Ha OCHOBE 2—3 UCTOYHUKOB MH(pOpMaluu (PU3HUECKOTO COJIEPKaHUs, B TOM YHCIIe
nyOJMUYHO JeNaTh KpaTKUE COOOIICHHS O PE3ysIbTaTax MPOEKTOB WM y4eOHBIX
WCCJIE0BAHUM, TNPU ITOM TPAaMOTHO MCHOJB30BATh WM3YYCHHBIA MOHATUWHBIN
amnmapat Kypca GU3MKH, COMPOBOXKAATH BHICTYIIJICHHE MTPE3CHTAIUEH;



®  [IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U UCCIIEJOBAHUN PACIIPENEIATh
00513aHHOCTH B I'pYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJauyaMu, CIECIUTh 3a
BBIMIOJTHEHUEM TUJIaHA JEHCTBUI, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJaJa B
JEATEIbHOCTh TPYNIbl, BBICTPAUBATH KOMMYHUKATUBHOE B3aUMOJIECHUCTBHUE,
YUHUTBIBASI MHEHUE OKPYKAOLIUX.

K koHiy oOyueHuss B 8 kiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

®  HCNOJB30BATHh IIOHATHSA: Macca M pasMepPbl MOJIEKYJ, TEIIOBOE
JIBWKEHWE  aTOMOB M MOJIEKYJl, arperatHbleé  COCTOSIHUSI ~ BEIIECTBa,
KPUCTAIUTMYECKUE U aMOp(HbIE TeNa, HACBHIIEHHBIH M HEHACBHIIIECHHBIA map,
BJIQXKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOM JBUIaTEllb,
AIIEMEHTAPHBINA 3JEKTPUUECKUN 3apsijl, SJIEKTPUYECKOE TMOJE, MPOBOJHUKH U
JUAJIEKTPUKH, TIOCTOSIHHBIN JIEKTPUYECKUIN TOK, MATHUTHOE I0JIE;

e pa3nuuaTh  SABJIEHMS ~ (TEIUIOBOE  pacUIMpEHHEe U CXKaTue,
TeIUIonepeaaya, TEIJIOBOE PABHOBECHE, CMAauyMBaHUE, KalWJULSIPHBIE SIBJICHUS,
UCIIapeHue, KOHAEHcalus, IUIaBJICHHE, KpUCTauM3auus (OTBEpIEBaHUE),
KUIIEHWE, Temionepenaya  (TEIUIONPOBOJHOCTh, KOHBEKIUS, HU3JIyYEHHE),
ANEKTpU3alUsl TEJ, B3aUMOJCHCTBUE 3aps/iOB, JACHCTBUS SJEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJECHCTBAE MATHUTOB, JEHCTBAE MATHUTHOTO I1OJIS Ha
OPOBOJAHUK C TOKOM, DJEKTPOMAarHUTHas MHAYKLHUS) [0 OINHUCAaHUI0 HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIMX JIAHHOE
(bu3nUecKoe SIBJICHHUE;

®  pacno3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3HYECKUX SIBIICHUNA B
OKpYXalollleM MHUpe, B TOM 4YucCle (QPU3NYECKHE SBJICHHUS B MPUPOIE:
NIOBEPXHOCTHOE HATSIKEHUE W KalWJUIIPHBIE SIBJICHHUS B NPUPOJE, KPUCTAILIBI B
npupone, wuznydenue CoiHIlA, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl,
oOpa3oBaHME pOCHI, TYMaHa, UHEs, CHEra, 3JIEKTPUUECKHE sIBJICHUs B aTMocdepe,
AIIEKTPUUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE TMoJie 3eMJH, JApeid MOoJIOCOB,
pOJIb MAarHUTHOTO MOJSI ISl JKU3HU Ha 3emile, MOJISIPHOE CHUSIHUE, MPU ITOM
NEpPEeBOUTh MPAKTUYECKYI0 3aJadyy B Y4YeOHYI0, BBIJIECIATh CYLIECTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

®  ONKCHIBAaTh H3YYCHHBIE CBOMCTBA Tel M (U3UYECKUE SBIICHUS,
UCHIONB3Ysl  (pU3MUecKHe BeJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEprus,
KOJIMYECTBO TEIJIOThI, YZAEJIbHas TEIJIOEMKOCTh BEIECTBA, YJAENbHAs TEIUoTa
IUIaBJICHUS, YIelbHas TeIuioTa NmapooOpa3oBaHMs, YIelbHas TEIUIOTa CropaHus
TOIUIMBA, KOA(DPUIIMEHT MONE3HOTO ICUCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3AyXa, DJEKTPUYECKHM 3apsi, CHUJla TOKa, DJIJIEKTPUUYECKOe
HaIpsHKEHUE, COMPOTUBIICHUE MPOBOJIHUKA, YIEJIBHOE CONPOTHUBIICHUE BELIECTBA,



paboTa W MOIIHOCTh BJEKTPUYECKOrO TOKa), MpPU OINUCAHUU MPABUIBHO
TpakToOBaTh (PU3MYECKUNA CMBICT MCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS U
CAUHUIIBI (DU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYJIbl, CBS3bIBAIOIIME JaHHYIO
bu3MYeCKyl0 BEIMYUHY C JAPYTUMH BEIUYMHAMH, CTPOUTH Ipa@UKU H3yUEHHBIX
3aBUCUMOCTEH (PM3NUECKUX BEITUYHH;

®  XapaKTepW30BaTh CBOWCTBA TeN, (PU3WUYECKHE SBICHUS U TMPOIIECCHI,
WCIIOJIb3Ysl OCHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO--KUHETHUYECKON TEOPUU CTPOEHUS
BEIIECTBA, MPUHILMUI CYNEPIO3ULIUUA ToJieH (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHUs 3apsaa, 3akoH Oma 1 yyacTka 1enu, 3akoH [xoyns—JIeHna, 3akoH
COXpaHEHHUs] SHEPTruu, MpPU STOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aIMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

®  O0BACHATH (pU3MYECKUE MPOIIECCHI W CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE€ CUTyaluld NPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BbISBIATH
MPUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBICHEHHE W3 1—2 JTOTUYECKHUX IIaroB
C omopoil Ha 1-2 W3Y4YEHHBIX CBOMCTBAa (PU3UYECKHUX SIBICHUH, (PUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e  pemarb pacyETHBIC 3aa4yd B 2—3 JIEWCTBHS, WCMOJIb3YS 3aKOHBI M
dbopMmyIibl, CBS3BIBAIONINE (PU3NUECKHME BEIMYUHBI: HAa OCHOBE aHajIu3a YCJIOBUS
3alaud  3alAChIBaTh KPATKOE YCIOBHE, BBISBIATh HEAOCTATOK JAHHBIX IS
pelieHus 3a7a4u, BEIOUpaTh 3aKOHBI U (GOPMYIIbl, HEOOXOIUMBIE JIJIsi €€ PEIICHMUS,
MPOBOJIUTH PACU€Thl U CPABHUBATH MOJYUYCHHOE 3HAYCHUE (PU3NYECKON BEITMUYUHBI
C U3BECTHBIMU JIAHHBIMH;

®  pacrno3HaBaTh MPOOJIEMbl, KOTOPhIE MOXKHO PEHIUTh MPU TMOMOIIU
bu3nYecKuXx METOJ0B, HCHOJIb3ysl  ONHWCAaHUE WCCIIEJAOBaHUSA, BBIACIAThH
MPOBEPSIEMOE TPEAINOJIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAJKA MPOBEACHUS
WCCIIEIOBAHUSI, 1€J1aTh BBIBOJBL;

®  MPOBOJWUTH OMBITHI MO HAOMIOJACHUIO (U3HYECKUX SBICHUN WU
dbu3nyecKkux CBOMCTB TeN (KamWJUISIPHBIC SIBJICHUS, 3aBUCHUMOCThH JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH IMIpoLiecca OCTBIBAHUA U
HarpeBaHWs TMPU MIYYCHUH OT I[IBETa M3Nydaromed (morionaroiei)
MMOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYPHI KUIKOCTH U TUIOIIAIN
€€ MOBEPXHOCTHU, JICKTPU3ALMS TEJl U B3aUMOJICUCTBUE SJICKTPUUECKUX 3aPSIO0B,
B3aMMOJICHCTBUE TIOCTOSIHHBIX MAarHUTOB, BU3yaJIM3allisl MAarHUTHBIX TIOJIEH
MOCTOSTHHBIX MArHUTOB, JCHCTBHS MAarHUTHOTO MOJis Ha TMPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMArHWTA, CBOMCTBA DJIEKTPOABUTATENl IOCTOSHHOTO TOKA):
dbopMyIUpOBaTh MPOBEPSIEMbIE MPEANOI0XKEHUSA, COOMpaTh YCTAaHOBKY U3
MPEIOKEHHOr0 000py/IOBaHUs, OIUCHIBATH XOJ ONbITa W (POpMYIUPOBATH
BBIBO/IbI;



®  BBINOJHATH INPSMBIE M3MEPEHUs TEMIIEpaTypbl, OTHOCUTEIIBHOU
BJIQ&XKHOCTH BO3/1yXd, CUJIbl TOKA, HANPSKEHHUs C MCIOJIB30BAHUEM aHAJIOIOBBIX
npuOOpPOB U JATYUKOB (PU3UUYECKUX BEIMUUH, CPABHUBATH PE3YIbTAThl U3MEPEHUN
C YYETOM 33JaHHOU a0COJIFOTHOW MOTPELIHOCTH;

® TPOBOAWTH HCCIEAOBAHWE 3aBUCHUMOCTH  OJHON  (hu3HUECcCKOi
BEJIMYMHBl OT JPYrod C HUCHOJB30BAHUEM NPSIMBIX H3MEPEHUN (3aBHCHUMOCTb
COIPOTHUBJICHUS IIPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJNA IIONEPEYHOIO CEUCHHUS U
YIEIBHOIO COINPOTHUBIICHHS BEIIECTBA IPOBOJHMKA, CHJIBI TOKA, MAYILIErO 4Yepes
IIPOBOJIHUK, OT HAIPSDKEHMS HA IIPOBOAHUKE, UCCIIEIOBAHNE MTOCIEI0BATENBHOTO U
NapaJyIeIbHOTO  COEJUHEHUH NPOBOJHUKOB): IJJAHUPOBATh HCCIIEOBAHUE,
coOMpaTh YCTaHOBKY W BBIIIOJIHATh HU3MEPEHUS, CIEIysl NPEIJIOKEHHOMY IUIAHY,
¢bukcupoBaTh pe3yabTaThl MOJIYYCHHONW 3aBUCHMOCTH B BUE TaOIUI U TpadUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIICIOBAHUS;

®  [IPOBOAMTH KOCBEHHbIE U3MEpPEHUs (PU3MUECKUX BEIUYUH (yAeNbHas
TEIJIOEMKOCTh BEIIECTBA, COIMNPOTHBIICHHE IPOBOJHHMKA, padoTa U MOIIHOCTH
ANEKTPUYECKOr0 TOKA): TUIAHUPOBATh U3MEPEHUS, COOUPATh SKCHEPUMEHTAIBHYIO
YCTaHOBKY, CJHEAyd MpPEMJIOKEHHOW WHCTPYKIMU, W BBIYHUCIATH 3HAYECHUE
BEJIUNYUHBL;

e coOmogaTh TMpaBWiIa TEXHUKM O€30macHOCTH MHpu  pabore ¢
71a060paTOPHBIM 000PYI0BAHUEM;

®  XapaKTepu30BaTh MPUHLMUIIBI JIEUCTBUS HM3YYECHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa HMX ONHUCaHUS (B TOM YHUCIE: CHUCTEMA
OTOIUIEHUS JIOMOB, THUTPOMETp, HapoBas TypOMHa, aMmImepMeTp, BOJBTMETP,
CUETYMK  IJEKTPUYECKOM  DHEpPruM,  BJIEKTPOOCBETUTEIbHBbIE  MPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPH! (IPUMEPHI), FIEKTPUUECKUE MPEIOXPAHUTENH,
AJIEKTPOMArHuT, 3JIEKTPOJIBUraTeNlb IMOCTOSHHOTO TOKA), HCIHOJbB3ysl 3HAHUA O
CBOMCTBaxX (pU3HUYECKUX SBJICHUNA U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

®  pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHbBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUJIKOCTHBIM TEpMOMETP,
TEPMOC,  IICUXPOMETpP, TUIPOMETP, JIBUraTreilb BHYTPEHHEIO  CrOpaHus,
AJIEKTPOCKOII,  PEOCTaT), COCTABJIATh CXEMbI JJIEKTPUYECKHX  LeNe ¢
NOCJIEOBATENbHBIM W NApAJJIENbHBIM COEIMHEHHEM 3JEMEHTOB, pasinyas
YCIJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX 1IETEH;

®  [PUBOAUTH NpHUMEpPbl (HaXOAUTh UHGOPMAIMIO O MpUMEpaXx)
IPAKTHYECKOTO MCMOIb30BaHUS (PU3NUECKUX 3HAHUN B MOBCETHEBHOM XKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpaIieHuu ¢ TpUOOpaMu M TEXHUUYECKUMH
yCTPOMCTBAMH, COXpPaHEHHUS 3I0pPOBbsi U COONIIONEHUS HOPM SKOJIOTHMYECKOIO
TOBEJICHUA B OKPYKAIOIIEHU CpelIe;



®  OCYUIECTBJIATh IMOUCK HH(pOpMaLUU (PU3HMUECKOTO COAEPKAHUSA B
WHTepHeTe, HA OCHOBE UMEIOIIMXCS 3HAHUI U IYTEM CPaBHEHUS TOTIOJIHUTEIbHBIX
UCTOYHUKOB BBIJCISATh MH(OPMALINIO, KOTOpasi SBISETCS MPOTUBOPEUMBON WU
MOJKET OBITh HEIOCTOBEPHOM;

®  UCHONB30BaTh TMPH BBINOJHEHWW YYEOHBIX 3aJaHUNl HAy4IHO-
-IONYJISIPHYIO JIMTEPATYPY (PU3MUECKOIO COAEpIKaHMsI, CIPABOUYHbIE MaTepUabl,
pecypcel cetu MHTepHer, Biajerh MNpUEMaMM KOHCIIEKTHMPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e  co3JaBaTh COOCTBEHHBIC MHCbMEHHBIE M KpaTKUE YCTHBIE COOOIICHHUS,
000011as nH(OPMALIKIO U3 HECKOJIBKUX HUCTOUYHUKOB (PU3NUYECKOTO COJIEPKaHuUs, B
TOM  4YHclie MyONUYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM — WiH
UCCIIEIOBATENbCKOM 1€ATEIBHOCTH, IPU 3TOM I'PAaMOTHO HUCIIOJIb30BATh N3YYEHHBIN
NOHATUMHBIM  ammapar  Kypca  (U3MKH,  CONPOBOXAATb  BBICTYIUICHHE
MIPE3CHTAINEN;

®  [IpU BHINIOJHEHUH Y4E€OHBIX MPOCKTOB U UCCICIOBAHUMA (DU3HMUECKHUX
IPOLIECCOB  paclpeiesiaTh OO0S3aHHOCTM B TIpynmne B  COOTBETCTBUU  C
NOCTAaBJICHHBIMU 3a/ladyaMH, CIEAUTh 3a BBINOJIHEHUEM IUIaHa JEUCTBUH U
KOPPEKTHUPOBATh €ro, aJeKBaTHO OLCHHBATh COOCTBEHHBIN BKJIAJ] B JAEATEIbHOCTD
IpyMIibl, BEICTpauBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHUE, MPOSIBIISISI TOTOBHOCTh
paspemarb KOHQIUKTHI.

K koHiy oOyueHus B 9 kiacce mpeIMETHbIE PE3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YJArOIINXCSl YMEHUM:

®  WCIOJB30BaTh MOHATHS: CHUCTeMa OTCuéTa, MaTepuajbHas TOYKa,
TPAEKTOPHSI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS, nepopmanus (ynpyras,
IUIAaCTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3ku, HEHTP TSHKECTH, aOCOIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH TBEPAOTO
Tejaa, pPaBHOBECHWE, MEXAaHMYECKHE KOJeOaHWsi M BOJHBI, 3BYK, HH(Pa3ByK U
yIIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI, IKajla 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OMU30PYKOCTh M JAIBHO30PKOCTb, CIIEKTPBI MCITYCKAaHWS M TIOTJIOMICHHUS, albda-,
OeTa- 1 raMMa-U3JIy4eHHs], U30TOIIbI, sIEPHAsi SHEPTEeTUKA;

®  pa3nuyaTh SIBJICHUS (paBHOMEpHOE U HEPABHOMEPHOE
OpSIMOJIMHEMHOE JIBMJKEHUE, PaBHOYCKOPEHHOE MpPSIMOJMHEMHOE JBH)KEHUE,
CBOOOJHOE  TMaJIecHWe TeJl, paBHOMEPHOE JBWKEHUE TI0  OKPYKHOCTH,
B3aMMOJICHICTBHE TeJ, pEaKTUBHOE JBIKCHHE, KOJeOaTeNbHOE JBIKECHUE
(3aTyxarolye W BBIHYXKJICHHBIC KoJieOaHUs), PE30HAHC, BOJIHOBOE JBIDKCHHE,
OTpa)keHUE 3BYyKa, MPSIMOJIMHENHOE paclpoCTpaHEHNE, OTPAXKEHUE U TIPEJIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3I0KEeHHE OeJI0oro CBeTa B CIEKTP
U CIOXEHUE CIEKTPaJbHBIX I[BETOB, JMCIIEPCUSl CBETa, €CTECTBEHHAas



pPaAMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYAaTOro CHEKTpa U3Iy4YeHHUs) IO
ONMCAHMIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX
JaHHOE (PU3UUYECKOE SIBICHUE;

®  DAclo3HaBaTh MPOSBICHUE M3YyUYEHHBIX (PU3UUECKUX SIBICHUN B
OKpy’KaromeM Mupe (B TOM yucie (U3u4ecKre SBJICHHs B MPUPOJAC: MPUIUBHI U
OTJIUBBI, ABMKEHUE TIaHET COMHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[BETa TeJl, ONTUYECKUE ABJICHUS B IPUPOJE, OMOIOrHYECKOE
NEHCTBUE BUIAUMOIO, YIbTPaUOJIETOBOTO M PEHTTEHOBCKOTO M3IY4YECHMH,
€CTECTBEHHBII paJUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, paJHOaKTUBHOE
U3Jy4eHHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPATUOAKTUBHBIX H3IyYEHUU Ha
OpPraHu3M 4YeJOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 33/ady B Y4EOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;

e  ONKCHIBaTh H3YYCHHbIE CBOMCTBA Tel M (U3NYECKUE SBIICHUS,
UCHOJIB3Ysl (PU3UUYECKUE BEIUYMHBI (CPEIHSAsI U MTHOBEHHAsl CKOPOCTh Tela INpHU
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MMEPEMEILEHUE, TyTh, YIJIOBasi CKOPOCTbh,
CWJIa TPEHMS, CHUJIa YIPYTOCTH, CUJA TSKECTH, YCKOPEHHE CBOOOJHOIrO MaJCHHUS,
BEC Tejla, UMITyJIbC TE€Ja, UMIYJbC CHIIbI, MEXaHHYECKas padoTa W MOIIHOCTD,
NOTEHIMAIbHASL JHEPrusi Teja, MOJHATOIO HaJ MOBEPXHOCTHIO  3EMJIH,
NOTEHIMAIbHASL JHEPrUsl CXKATOW IpPYKHMHBI, KMHETHYECKas SHEpPrus, IOJHas
MEXaHUYECKasl SHEPIUsl, NEPUOJ U YacTOTa KoJeOaHUM, IJIMHA BOJIHbI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCThb CBETA, IOKA3aTEb IMPEJIOMIIEHUS CpPEIbl), NPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIB3YEMBIX BEIMYUH,
0o0O3HaueHUss W eAUHUIBl (PU3NYECKUX BEIUYHMH, HAXOAUTh (OpMyJbI,
CBS3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEIMYHMHY C IPYTUMU BEITUYUMHAMHU, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

®  XapakTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHHUS U IPOLECCHI,
UCITIOJIb3Ys 3AKOH COXPAHEHUs 3HEPrUH, 3aKOH BCEMHPHOTO TATOTEHUS, TPUHLUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXPAaHEHHsI UMITYJIbCa, 3aKOHbI OTPAXKEHHS U MPEIOMIICHUS CBETA, 3aKOHbI
COXpaHEHUs 3apsA0BOr0 U MACCOBOTO YHUCEN MPH AJIEPHBIX PEAKIUAX, IPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

e  00BACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA TeJ, B TOM YHCJIE U B
KOHTEKCT€ CHUTyallud MpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISABIATH
MPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTUMYECKUX IIaroB
C omopodl Ha 2-3 W3YYEHHBIX CBOICTBAa (PU3NYECKHUX SBJICHUH, (PU3NUECKUX
3aKOHOB WUJIM 3aKOHOMEPHOCTEW;



e pemaTh pacu€THblE 3aJayd (ONUparollMecs Ha cucremy u3 2-3
ypaBHEHUM), MCHOJb3Yysd 3aKOHbI W (QOpPMyIbl, CBS3bIBalOLIUME (PU3NYECKUE
BEJIMUMHBI: HA OCHOBE aHajM3a YCIOBHUS 3a/laddl 3allMChIBAaTh KPaTKOE YCIIOBHUE,
BBISIBJISITH HEAOCTAIONIME WIM M30BITOUHBIE JaHHBIE, BbIOMpaTh 3aKOHBI U
dbopMyIbl, HEOOXOAMMBIC [UIsI PELICHHUS, MPOBOAUTH pAc4Y€Thl U OICHUBAThH
PEATMCTUYHOCTH MOTYYCHHOTO 3HaYCHHS (PU3NUECKON BETUUHHBI,

®  pacrosHaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEUIUTh MPU MOMOIIU
bu3MYeCKuX  METOJIOB, HCIOJb3ys  ONUCAHUE HCCIEAOBAHUS,  BBIICIATH
IIPOBEPSIEMOE TPEANONOKEHNE, OICHUBATh MPABUJIBHOCTH IMOPSIIKA MPOBEICHUS
UCCIICIOBaHMSI, JIeNaTh BBIBOJBI, HHTEPIPETUPOBATH PE3YNIbTaThl HAOMIOACHUN U
OTIBITOB;

®  [POBOAWTH OMBITHl IO HAOMIONEHUIO (PUINYECKUX SIBICHUU WU
¢usznyeckux CBOMCTB Ten (M3ydeHHe BTOporo 3akoHa HplooToHa, 3akoHa
COXpaHEHUSI PHEPTUH, 3aBUCUMOCTh Meproaa KoJeOaHuil MPYKUHHOTO MasTHHUKA
OT MacChl Tpy3a M JKECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILTUTY/bI MaJbIX
KoJie0aHu#, MPSAMONMHEHHOE PacIpOCTPaHEHUE CBETA, PAa3I0KeHHE Oeloro cBera
B CHEKTp, WU3yYEHUE CBOMCTB HM300paK€HUS B IUIOCKOM 3€pKaje U CBOICTB
n300paXkeHusl TpeaMera B coOuparonied JMH3e, HaOJIOJACHUE CIUIOMIHBIX U
JVMHENYAThIX CIEKTPOB H3JIYUYEHMs): CaMOCTOSTENIbHO COOMpPATh YCTAHOBKY U3
U30BITOYHOTO Habopa 00OpYyOBaHMs, OMMCHIBATh XOJ OIbITAa U €r0 Pe3yJbTaThl,
(bopMyIMpOBaTh BHIBO/IBI,

® TPOBOAWTH TPU HEOOXOJUMOCTH CEPHUI0 TIPAMBIX H3MEPEHUH,
ONpefeNsisi cpeqHee 3HAUeHHE H3MepsieMOl BeJMYUHbI ((POKYCHOE pacCTOSHHE
coOuparomied  JHMH3bI),  OOOCHOBBIBaTH  BBIOOp  cmocoba  U3MEPEHHs
(M3MepUTENBHHOTO MPUOOpa);

®  [POBOAMTH MCCIEIOBAHHE 3aBUCUMOCTEN (PUINYECKUX BEJIUYUH C
UCTIONIb30BAaHUEM TIPSMBIX H3MEpEHUH (3aBUCUMOCTh TYTH OT BpPEMEHH TpHU
PAaBHOYCKOPEHHOM JIBMKEHUM O€3 HadaJlbHOM CKOpPOCTH, Tepuoaa KojeOaHui
MaTEeMaTHYECKOTO MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTiia OTPaKEHHUsS CBETa
OT yria MaJeHWs W yria MpeJOMJICHHS OT yrjia TMaJIeHus): IJIaHUPOBATh
UCCIIEJOBaHUE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThI
MOJIYYCHHONW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJIE TaOMWIl U Tpa(uUKOB,
JieaTh BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICIOBAHUS;

®  TPOBOAWTH KOCBEHHBIE HM3MEPEHHUs (PU3MUECKHX BEIWUYWH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TMPH PaBHOYCKOPEHHOM JBWKCHHH, YCKOpPEHHE
CBOOOJHOTO TaJeHUs, KECTKOCTh MPYKUHBI, KOAPOUIIMEHT TPEHUS CKOJIbKCHUS,
MEXaHHUYeCKas pabdoTa M  MOIMHOCTh, dYacToTa H TIEepHOJ  KojJcOaHUMU
MaTEeMaTHYECKOr0 U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJla cOoOMparolei



JUH3bI,  PAJAMOAKTUBHBIM  (OH):  MIaHUpOBaTh  U3MEPEHHs,  CcOoOHpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIMOJIHATh U3MEPEHHUSI, CIIEAYsI MPETI0KEHHON
WHCTPYKIIMHU, BBIUYUCIATH 3HAUYCHHE BEJIMYMHBI M aHAIM3UPOBATh IMOJYyYEHHbIE
pe3ynbTaThl ¢ YUETOM 33JJaHHOM MOTPEIIHOCTH U3MEPEHUMH;

e coOmofaTh TMpaBWiIa TEXHUKHM O€30macHOCTH Mpu  pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

®  pa3nuMyaTh OCHOBHbBIE NMPHU3HAKH HM3YUYCHHBIX (PU3NYECKUX MOJEIEH:
MaTepHuaibHas TO4YKa, a0COIIOTHO TBEPOE TEI0, TOUCUHBIM UCTOUHUK CBETA, JIyY,
TOHKas JIMH34, IJTaHETapHAasi MOJIEIb aTOMa, HyKJIOHHAsI MOJIEIb ATOMHOTO S/1pa;

®  XapaKTepH30BaTh MPUHIUIBI JCUCTBUS HW3YYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPON Ha MX OMUCaHUsA (B TOM YHCIE: COUAOMETD,
JATYUKU TOJIOKEHUS, PACCTOSIHUSA U YCKOPEHUS, paKkeTa, 3X0JIOT, OUKH, IEPUCKOII,
¢oroanmapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBaX (DU3UYECKUX SABJICHUM U
HEe00X0auMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

®  UCIONB30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH HM3yYEHHBIX
TEXHUYECKUX YCTPOWCTB, M3MEPUTEIbHBIX NPUOOPOB U  TEXHOJOTHYECKHUX
IPOLIECCOB MPU PEIICHUN Y4eOHO--IIPAKTUUECKHUX 3a/lay, ONTUYECKUE CXEMBbI AJIs
NOCTPOEHUS N300paKEHHH B IIJIOCKOM 3epKajie U coOuparonien JuH3e;

®  [PUBOJAUTH TpHUMEpPHl (HaXOAUTh UWHGOPMAIMIO O MpUMEpax)
MPAKTHYECKOTO MCIOIb30BaHUS (PU3NUECKUX 3HAHWN B TIOBCETHEBHOM KHU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpaleHuu ¢ NpuOoOpaMu M TEXHUYECKUMH
yCTPOMCTBaAMH, COXpPaHEHHUS 370POBbsl U COONIIONEHUS HOPM 3KOJIOIMYECKOIo
MOBEJICHUA B OKPYKAIOIIEH CpelIe;

®  OCYIIECTBIATh TOWCK HH(POpMAIUU (PUINYECKOTO COJEPKaHUS B
HuTepHeTe, caMOCTOSATENBHO (POPMYITUPYST TMOMCKOBBIM 3allpoc, HAXOIUThH ITyTH
OTIpeeNieHUs] JOCTOBEPHOCTH MOMYyYeHHOW HMHQOpPMAIMK HAa OCHOBE MMEIOIIUXCS
3HAaHUW U TOTIOTHUTEIHHBIX HICTOYHHUKOB,

®  UCMOJB30BaTh TIPU BBIIOJHEHUH YYE€OHBIX 3aJlaHuid  HAy4YHO--
HOMYJISIPHYIO JINTEparypy (U3HUECKOro COJEp)KaHus, CHpPaBOYHbIE MaTepuabl,
pecypcel cetn MHTepHeT, BiameTh NpUEMaMHU KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBaHusi ”HGOPMAIIUKA U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;

e  co3daBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOINEHHUS Ha
OCHOBE HMH(OpPMAIMM W3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COICpKaHUs,
nyOMUYHO TIPEACTABNIATH PE3YyJIbTaThl MPOCKTHOM WM  HCCIIEI0BATEIHCKOM
JIESATENbHOCTH, IIPU 3TOM TIPAMOTHO HCIIOJIb30BATh W3YYEHHBIM TOHSITUWHBIN
anmapar M3y4aeMoro pasziena (U3MKM M CONMPOBOXIATh  BBICTYILJIEHUE
npe3eHTaIuen ¢ yaéToM 0COOCHHOCTEH ayIMTOPUU CBEPCTHUKOB.



1. COIAEPKAHMUE OBYYEHUSA

7 KIIACC

Pa3nen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpa.

®usuka — Hayka o0 npupone. SBinenus npuponasl. OU3NYECKUE SBIICHU:
MEXaHUYECKHUE, TEIUIOBbIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BenuuuHbl. V3Mmepenue ¢usnyeckux BenudyuH. Pusznueckue
npudopsl. [lorpemHocTs u3mepeHnii. MexxayHapoHasi CUCTeMa €ANHHIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAayKd M3y4yaloT IPUPOLY.
EcTecTBEeHHO-HAYYHBIM METOJl IO3HAHMS: HAOJIOJACHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIbI0 MOJIEIIEH.

Jemoncmpayuu.

1. MexaHnyeckue, TEIUIOBBIE, 3JEKTPUUYECKUE, MATHUTHBIC, CBETOBBIC
SIBJICHHUSI.

2. @®uznyeckue NpudOOPsI U NPOLEAYPA MPSAMBIX U3MEPEHUI aHATIOTOBBIM
U U (GPOBBIM MPUOOPOM.

Jlabopamopnwie pabomel u onvimol.

OmnpeneneHue UEHbI IeJIEHUS IIKaJIbl U3MEPUTEILHOTO TpUbdOopa.
N3mepeHne pacCcTOSHUN.
N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TENa.

HwneE

Omnpenenenue pa3sMepoB MaJIbIX TEJ.

5. HW3mepenue TemnepaTypbl IPpH MOMOIIHU KUIKOCTHOIO TEPMOMETpPA U
JATYMKA TEMIIEPATYPHI.

6. [IlpoBemenme wucCcIeAOBaHUA IO TPOBEPKE TUIIOTE3bI: JAIbHOCTH
noJI€Ta IMIapuKa, MyIIEHHOTO TOPU30HTAIbHO, TEM OO0JbIle, YeM OOJIbIlEe BhICOTA
ycCKa.

Pa3znes 2. IlepBoHavaibHbIE CBEJCHUS O CTPOCHUH BelIeCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJIEKYJbI, WX pa3mepbl. OMBITHI,
JIOKa3bIBAIOIINE JTUCKPETHOE CTPOCHHE BEUIECTBA. J[BMKEHHE 4YaCTUI BELIECTBA.
CBsA3b CKOPOCTH JBWXEHHS YacCTUI] C TeMIepaTypoill. bpoyHOBCckoe IBHXEHUE,
nuddyszus. BzaumoaeiicTBre 4acTHI] BEIECTBA: TPUTSKEHUE U OTTAIKMBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH U TBEPIBIX
(kpucTammyeckux) Tel. B3anMocCBsI3p MEXK]y CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/JIbI.



Jemoncmpauuu.

1. HaGmronenue OGpOyYHOBCKOIO JIBHXKCHHUSI.

2. HabGmonenue nuddysun.

3. HaOmionenune sBiIeHU#, OOBACHSIOUIMXCS MNPUTSDKEHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwie pabomul u onvimol.

1. Ouenka guaMeTrpa aroMa METOAOM PsSAOB (C HCIOJIB30BAaHUEM
dbortorpaduii).

2. OmnbIThl MO HAOMIOACHUIO TEMJIOBOTO PACHIUPEHHUS Ta30B.

3. OmnpiTbl 1O OOHApY)XEHUIO  JCHCTBUS CUJ  MOJEKYJISIPHOIO
MPUTSHKCHUS.

Pa3nen 3. /IBu:keHMe U B3aUMOJEHCTBHE TeJl.

Mexannueckoe NBWKEHUE. PaBHOMEpHOE WM HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUS.

SBneHne wHepuuu. 3aKOH MHEpUUU. B3aummopaeilcTBHe Ten Kak MpUYMHA
M3MEHEHUsI CKOPOCTH JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[ImoTtHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.

Cuita kaK XapakTepUCTUKA B3auMOAEHUCTBUSA Tell. Crila yIIpyrocTH U 3aKOH
['yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHune CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B IPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHnuecKoro IBUKEHHUS TeNa.

N3Mepenne CKkOpoCTH MPSIMOJIMHEUHOTO JBUKEHUS.
HabGnronenue siBjeHUs] UHEPLIVH.

Hab6nronenune n3MeHeHust CKOPOCTH MPY B3aUMOJICHUCTBUH TEll.
CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEII.

o uhswNhE

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopnwie pabomuel u onvimol.

1. Omnpegenenre CKOPOCTH PAaBHOMEPHOTO JIBHKEHMS (IIapuka B
YKUJIKOCTH, MOJIETIN AJIEKTPUUECKOTO aBTOMOOUJIS U TaK J1ajiee).

2. OmnpeneneHue cpeHeN CKOPOCTU CKOJBXKEHUSI OpyCKa WU IIapuKa 1o
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPAOIO Tea.



4.  OmeITHI, JEMOHCTPHPYIOIIINE 3aBUCUMOCTD pacTsDKEeHUS
(medopmarun) Ipy>KUHBI OT TPUIIOKEHHOU CHIIBI.

5. OmnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIbKEHHUS
OT Beca Tella ¥ XapaKkTepa COMPUKACAIONTNXCS TOBEPXHOCTEH.

Pasnen 4. JlaBienne TBEPABIX TeJl, JKMIAKOCTEH U ra3os.

HaBnenue. CrnocoObl yMEHBUIEHUSI U YBEIWYEHUS JaBiieHus. JlaBrneHue
rasa. 3aBUCUMOCTb JIaBJICHUS raza oT o0béMa, TemnepaTypsl. [lepenada naBneHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaia. [IHeBmaTmueckune
MaIIMHbl. 3aBUCUMOCTh [JABJIEHMS KMJIKOCTH OT TINyOuHBL. ['mapocrarnueckuit
napajokc. Coobmatrouecs: cocynsl. ['unpaBirueckue MEXaHU3MBbl.

Atmocdepa 3emnu u atmocepHoe napneHue. [IpuyuHbl CyliecTBOBaHUs
Bo3aAymHOM o0onouku 3emud. OnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(EPHOTO TABJICHHUS.

JleiicTBUE JKUIAKOCTH MW Tra3a Ha I[OIPYKEHHOE B HHUX  TelO.
BrrrankuBatomast  (apxumenoBa) cuia. 3akoH Apxumena. IlmaBanme Ten.
Bo3snyxoriaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTH JaBJICHUS Ta3a OT TEMIIEPATyPHI.

2. Tlepenmaya maBiIeHUS KUIKOCTHIO U Ta30M.

3. CooOlmaromniiecst CoCy/Ibl.

4. TunpaBau4ecKui mpecc.

5. IlposiBnenue neiictBus aTMOCHEPHOTO 1aBIICHUS.

6. 3aBHCHMMOCTb BHITAIKHBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHON YacTh
T€JIa ¥ TUIOTHOCTH KHUJKOCTH.

/. PaBEHCTBO BBHITAJIKUBAIONICH CUJIbI BECY BRITECHEHHOW YKUKOCTH.

8. VYcimoBue maBaHWS Te: IUTABAaHWUE WM TOTPYXEHHUE TElI B
3aBUCUMOCTH OT COOTHOIIICHUS IUIOTHOCTEMN TEJa U KUIAKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. MUccaemoBaHume 3aBUCHMMOCTH Beca Tejla B BOIE OT OOBEMa
MOrPYKEHHOMU B )KUIAKOCTh YaCTH TeJa.

2. OmpeneneHue BBITAIKUBAIONMICH CUJIBI, JEHCTBYIONIEH Ha TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIbI, JEHCTBYIOIIEH Ha
TEJIO B JKUAKOCTH, OT MacChl Tea.

4.  OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOU B KHUIKOCTh YaCTU
T€JIa ¥ OT INIOTHOCTH KUJKOCTH.



5.  KoncTpyupoBanue apeoMerpa WIM KOHCTPYMPOBAHUE JOJAKU H
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTDH. DHEPrUs.

Mexanuueckass padora. MomHocTs. [IpocTeie MeXaHU3MBL: pblyar, OJOK,
HAKJIOHHAsI TUIOCKOCTh. [IpaBuiio paBHOBecusi pbryara. IlpuMeHeHuwe npaBuiia
paBHOBecus pbryara K OJoky. «3osoroe mpaBuiao» Mexanuku. KIIJ[ mpocTeix
MexaHu3MOB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprusi. KuHeTmyeckas W TOTEHUMAJbHAs DSHEPTHUS.
[IpeBpallieHre OHOTO BHIA MEXAHUYECKOU YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Onmnpenenenue pabOThl CUJIbI TPEHUS] MPU PABHOMEPHOM JIBUKECHUU
TeJa MO0 TOPU3OHTAIBHOW MMOBEPXHOCTH.

2. MHccnenoBanue ycinoBUi paBHOBECHUS phluara.

3. Hswmepenue KIIJ[ HakIOHHO# MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPrUH.

8 KIIACC

Paszpnes 6. TeruioBbie siBJICHUA.

OCHOBHBIE TOJIOKEHHST MOJEKYJSIPHO--KUHETUYECKOW TEOPUHU CTPOCHHS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OINBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH.

Mopenu TBEPAOTO, >KUIAKOIO K Ta3000pa3HOr0 COCTOSIHMM BEIIECTBA.
Kpucrammnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUW MOJEKYISAPHO--KUHETUYECKOW TEOPHH.
CmaunBaHNE U KalWUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsi3p TeMmneparypbl €O CKOPOCTBIO TEIUIOBOI'O JIBHIKECHHSI
yactull. BuyTpenHsss sHeprus. CrnocoObl H3MEHEHHUSI BHYTPEHHEW SHEpruu:
TeuIonepesaya " COBEpLICHUE paboThI. Buibt TEIUIONEepEaAuHn:
TEIUIONIPOBOAHOCTD, KOHBEKIIUS, U3IyYEHHE.

KonnuectBo TemimoTel. YaeapHas TEIUIOEMKOCTE BEIIECTBA. 1 E€MI000MEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMOC(HEPHOro
JABJICHUS.



Brnaxuocts Bo3myxa. DHEprus TOIUIMBA. YAEJbHAs TEIJIOTa CTrOpPaHMS.
[Tpunumnel padotsl TeroBbix ABuratenei KI1/ remioBoro aeurarens. TemioBbie
JIBUTATEJIN U 3alATA OKPYKAIOIIECH CPEeIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YSHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmroneHue OpOyHOBCKOTO ABUKEHHUS.

2. Hab6monenue nuddysum.

3. HabGmronenue siBneHU cMauyMBaHUS U KalWUISIPHBIX SIBJICHUM.
4. HaOnroneHue TEIIOBOrO paclIMpEHUs Tell.

5. HM3MmeHeHue naBieHUs Ta3a NpuU U3MEHEHHH 00bEMa U HArpeBaHHUU
WJIU OXJIQXKICHUU.

6. IIpaBumia uaMepeHus TeMIEPaTyphl.

/.  Buasl Teronepeaaydn.

8. OxuaxaeHue Mpyu COBEPIICHUHU PaOOTHI.

9. Harpesanue npu coBepiieHHH pabOTHl BHEITHUMH CHJIAMH.

10. CpaBHeHHE TEIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HaGntoneHue KuneHus.

12. HaGmtoneHnue nocTossHCTBa TEMIIEPATyphl IPH MJIABJICHUU.

13. Moenu TEeIIOBEIX ABUTATENIEH.

Jlabopamopnwie pabomuel u onvimol.

1. OmnbiTel 1m0  OOHAapyKEHHIO JEUCTBUS CWJI  MOJIEKYJIAPHOTO
MPUTSHKCHHUS.

2. OmnbIThI MO BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIK caxapa.

3. OmnbITHI 110 HAOMIOJACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KHUIKOCTEH
Y TBEPIBIX TEII.

4. OmnpeneneHue AaBieHUs BO3yXa B OajIOHE MINPHULIA.

5. OmnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHHS BO3[yXa OT €ro
00BbEMa M HarpeBaHUs WM OXJIAXKICHUS.

6. [IlpoBepka THIOTE3bl JIMHEHHOW 3aBHUCUMOCTH MJIMHBI CTOJOMKA
KUIKOCTU B TEPMOMETPUUECKOM TPYOKE OT TeMIIepaTyphl.

/. HaOmionenve u3MeHEHUs BHYTPEHHEW SHEPIHHM Tejla B PE3yJIbTare
TEeIJIoNepeau U padOThl BHEITHUX CHJL.

8. MHccnenoBaHue siBIEeHUS TEIIOOOMEHA MPU CMENTUBAHUN XOJOIHON U
ropsiueu BOJIBI.

9. Omnpenenenne KOJWYECTBA TEIUIOThI, MOJYYEHHOIO BOJAOM MpuU
TEMJI000MEHE C HArPEThIM METATTUYECKUM LHUITUHAPOM.

10. Omnpenenenue ynenbHON TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue npouecca uCnapeHusl.

12. Omnpenenenrie OTHOCUTEIBHON BIAKHOCTH BO3/IyXa.



13. Omnpenenenue yaeabHOU TEIUIOTHI TUIABICHUS JIbJA.

Paznen 7. DaekTpruyecKkue 1 MATHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. [[Ba poaa 3JIeKTpUYECKUX 3apsAnoB. B3zanmmoneiicTBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSDKEHHBIX TEN OT BEJIMYMHBI 3apsiioOB U PACCTOSHUSI MEXAY TeIaMu).
Onektpudeckoe moje. Hanpsbpk€HHOCTh  AnekTpuueckoro mojsa.  [IpuHiun
CYINEpIIO3ULIMUA DJIEKTPUYECKUX TMOJeH (Ha KayecTBeHHOM ypoBHe). Hocurenu
AIEKTPUUYECKUX 3aPANIOB. DJIEMEHTAPHBIN dJIEKTpUUeCKUid 3apsaa. CTpoeHUE aToMa.
[IpOBOAHUKH U TUDJICKTPUKUA. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKU TOK. YCIIOBHSI CYIIECTBOBAHHUS DSIJIEKTPHUUYECKOIO TOKA.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuia  ToOKa.  DJIEKTPUYECKOE  HANPSHKEHUE.
ConpoTuBieHHE MPOBOJHKKA. Y JAEIBHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma
o ydactka uend. llocienoBarenbHOe W MApallIEIbHOE  COEAMHEHUE
IIPOBOJIHUKOB.

PaGota u MOIIHOCTH dJeKTpUuecKoro Toka. 3akoH Jlxoyns—JleHa.
DOneKTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTostHHbIE  MarHuThl. B3aMMOAENCTBHME  TMOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €ro 3HaA4€HUE ISl KU3HU Ha 3eMIie.
Oneir  Opcrega. MarauTHoe TMoOJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DNEeKTpOJBUIaTellb MOCTOSTHHOTO TOKa. VCnoyb30BaHHWE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apaness. fIBineHue SIEKTPOMAarHUTHOM MHAYKIMU. [IpaBuio
Jlenna. OnextporeHeparop. CnocoObl MOMYYEHUS DIEKTPUUECKOW HSHEPIUU.
DJIEKTPOCTAHIIUY HAa BO3OOHOBIISIEMBIX UCTOUHHUKAX YHEPTUH.

Jlemoncmpayuu.

1. Dnexrtpusanus Te.

2. JlBa poma nNEKTpHUECKHX 3apsoB M B3aUMOJCHCTBUE 3apsXKEHHBIX
TelL
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUSI ICKTPUUECKUX 3aPsJIOB.
[IpOoBOHUKH U TUSJICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

O N Ok~ W

M cTOUYHMKH MTOCTOSTHHOTO TOKA.



9. Jle#cTBHS JIEKTPUIECKOTO TOKA.

10. DnexkTpuyuecKuid TOK B )KHIKOCTH.

11. T'a30BbIit pa3ps.

12. N3mepeHue cuiibl TOKa aMIIEPMETPOM.

13. H3mepeHue 3IeKTPUIECKOTO HAMPSKEHUS BOITBTMETPOM.

14. PeoctaT u Mara3uH CONpPOTUBJICHUM.

15. BzauMopeicTBUE OCTOSTHHBIX MarHUTOB.

16. MopenupoBaHuEe HEBO3MOKHOCTH pa3/iesICeHUs MOJIOCOB MarHUTa.

17. MopenupoBaHue MarHUTHBIX TOJIEH TOCTOSIHHBIX MarHUTOB.

18. OmnmwiT OpcTena.

19. MarunuTHO€ 1oJje ToKa. DJIeKTPOMAarHur.

20. JleticTBHE MarHWTHOTO TOJIS HA TPOBOTHUK C TOKOM.

21. DnexTpoaBUTATENh TOCTOSHHOTO TOKA.

22. WccnemoBaHue SIBICHUS JICKTPOMArHATHON MHTYKITHH.

23. OmbiTel Dapanes.

24. 3aBHCHMOCTb HAMpaBICHUS HHAYKIIMOHHOTO TOKAa OT YCJOBHM €ro
BO3HUKHOBEHUSI.

25. DIJeKTporeHepaTop NOCTOSHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol.

1. OmnpiTel MO HAONIOACHHWIO HJICKTPHU3AIMU TEN HWHIAYKIUCH W TIPU
COMPUKOCHOBEHUH.

2. HccrmemoBanue neHCTBHUS JJIGKTPUYECKOTO TIONS HAa TPOBOAHUKUA H
JTUDJIEKTPUKH.

3. CoOopka u nmpoBepKa pabOThI AEKTPUIECKOM €U MOCTOSHHOTO TOKA.

4. H3mepeHue u peryirupoBaHUE CUITBI TOKA.

5. HM3mepeHue u peryiupoBaHue HANPSIKEHUS.

6. HccrmemoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIIETO Yepe3 pe3UCTOp, OT
COTNIPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

/. OnbIThl,  JEMOHCTPUPYIOIIUME  3aBUCUMOCTh  JJIEKTPUUYECKOTO
COMPOTHUBJICHUS] MPOBOJHUKA OT €r0 JUIMHBI, TUIOMIAJNU TOMEPEYHOTO CEUCHUS U
Marepuana.

8. IlpoBepka mpaBuiia CIOXKEHUS HANPSHKCHUM MPU MOCIIEIOBATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. Ilpomepka mpaBuiia JUisi CHJIBI TOKA MPHU MapaJIeIbHOM COCAUHEHUU
PE3UCTOPOB.

10. Omnpenenenue pabOThl AIEKTPUUYECKOTO TOKa, HAYIIETO uepes
pe3uCTOp.

11. OmnpeneneHrve MOITHOCTH DJICKTPUUECKOTO TOKA, BBIJEIIEMON Ha
pe3ucTope.



12. HccnenoBaHue 3aBUCHUMOCTH CHJIbI TOKA, MJYIIETO YEpe3 JIAMIIOUKY,
OT HaIpPsKEHUS Ha HEH.

13. Omnpenenenne KIIJI narpesarensi.

14. HccnenoBaHne MarHUTHOTO B3aUMOJECHCTBHSI TIOCTOSIHHBIX MAarHUTOB.

15. HM3ydeHue MarHUTHOTO TIOJII TOCTOSIHHBIX MAarHUTOB TIPU HUX
00BEIUHEHUU U PA3ICIICHUN.

16. WccnenoBanue MAEHCTBHS SIEKTPUYECKOTO TOKA HAa MAarHUTHYIO
CTPEJIKY.

17. OmnbITel, AEMOHCTPUPYIOIIME 3aBHUCHUMOCTb CHJIbl B3aMMOIECHCTBUS
KaTyIIK{ C TOKOM U MarHuTa oT CHJIbl TOKA U HAlpaBJIEHUS TOKA B KATYIIIKE.

18. W3ydeHue aecTBHSI MArHUTHOTO MOJISL HA IIPOBOJIHUK C TOKOM.

19. KonctpyupoBanue u uzydeHue paboThl JIEKTPOIBUTATEIS.

20. Uzmepenue KIIJI snexTpoaBUrareIbHON yCTaHOBKH.

21. OnBITHI MO WCCIEIOBAHUIO SIBICHUS DJIEKTPOMArHUTHOW WHIYKITHH:
UCCJIETOBAaHNE U3MEHEHU 3HAYCHUS M HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. MexaHnuyeckue siBJIeHHS.

Mexannueckoe nBwkeHHE. MarepuanbHass Touka. (Cucrema oOTcUéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKECHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABMKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

Yckopenue. PaBHOyckopeHHOE mpsiMosinHENHOe ABuxeHue. CBOOOIHOE
najgeHue. OnwiThl ['anuies. PaBHOMEpHOE ABUKEHHUE MO OKpYKHOCTH. Ilepuon u
yactota oOpameHus. JIuHeitHas u yrioBasi ckopocTH. lleHTpocTpemuTenbHoe
yckopenue. llepsbiii 3akoH HproTona. Bropoit 3akon Herorona. Tpetuit 3akoH
Hprorona. [TpuHImn cynepno3unuu cus.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHHUSI CKOJIbKEHHS,
CHUJIa TPEHUS MTOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecomocTs u meperpy3ku. PaBHOBecme marepuaibHOW TOUYKH. AOCOIIOTHO
TBEpHOE Teno. PaBHOBecne TBEPAOro Tella C 3aKPEIUIEHHOW OCBHIO BpPALICHUS.
MowmenT cuiibl. LleHTp TskecTu.

Nmnynece Tena. U3menenne ummnynbsca. IMnynbe cuibl. 3aKOH COXpaHEHUS
MMIyJibCa. P€akTUBHOE ABUKEHUE.

Mexannueckass pabota U MoUIHOCTb. PaboTa cui TsKEeCTH, YINpPYrocTH,
TpeHusi. CBs3b dHEPruM U padoThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SHeprus CxKaTou npyxuHbl. Knunetnueckas



sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrUU. 3aKOH COXPAaHEHMsSI MEXaHHYECKOU
DHEPIHUHU.

Jlemoncmpayuu.

1. HaOmroneHne MeXaHU4ECKOTO JBUKEHMS Te€Ja OTHOCUTEIBHO PAa3HBIX
TE€JI OTCUETA.

2. CpaBHeHHE MyTeW M TPAECKTOPHIl JBMKEHHUS OAHOTO M TOTO K€ Teja
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. H3mepeHue ckopocTH U yCKOPEHUS MPSMOJIIMHEHHOTO IBUKECHHUSI.

4. MHccnenpoBaHue NPU3HAKOB PABHOYCKOPEHHOTO ABMXKEHUS.

5. HabGmonenue nBM>XeHUs Tena MO OKPYKHOCTH.

6. HaOmroneHue MeXaHWYECKUX SBJICHUH, MPOUCXOAAIIUMX B CHCTEME
orcuéra «Temexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBH)KCHUU
OTHOCUTENBHO KaOMHETA (PU3MKH.

/. 3aBHCHMMOCTb YCKOPEHHMs TeJa OT MaccChl Tejla U ACUCTBYIOIIEH Ha
HETO CHUJIBL.

8. HalGmronenue paBeHCTBA CUJI IPU B3aUMOJIEHCTBUU TEJL.

9. H3meHeHue Beca Tella IpU YCKOPEHHOM JBUKEHUU.

10. Ilepenaua umirysibca Ipyu B3aUMOJCHCTBUM TEN.

11. TIpeoOpa3zoBaHMs S3HEPTUU PU B3aUMOACHCTBUU TEN.

12. CoxpaHeHue UMITyJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBHUH.

13. CoxpaHeHHne UMITYJIbCa TTPH a0OCOTIOTHO YIPYTOM B3aMMOJCHCTBHH.

14. HaOntoneHue peakTUBHOTO JIBUYKEHUS.

15. CoxpaHeHue MEXaHMYECKOW SHEPTUU MTPU CBOOOTHOM IaJICHHUU.

16. CoxpaHeHHME MEXaHUYECKOW OHHEPruM TPH JBIKCHUM Teja O]
JIEVUCTBUEM ITPYKUHBL.

Jlabopamopnwie pabomel u onvimol.

1. KoxctpyupoBanue  TpakTa Il pa3roHa U JaJbHEWIIEro
PaBHOMEPHOTO JIBMIKEHHUSI [LIAPUKA WUITU TEJIEKKH.

2. OmpeneneHue CpeaHEH CKOPOCTH CKONBKECHHS OpyCKa WM JBUKCHUS
HIapyKa MO HAaKJIOHHOM IIOCKOCTH.

3. OmpeneneHue yCKOpeHUs Teja MPU PAaBHOYCKOPEHHOM JBHKEHHUH T10
HAKJIOHHOU ITIOCKOCTH.

4. HccnemoBaHwe  3aBUCHMOCTH  IYTH ~ OT  BPEMEHM  IIpHU
PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HayalbHOU CKOPOCTH.

5. IlpoBepka rumoTesbl: €CiAM MPU PABHOYCKOPEHHOM JABMXKEHUU 0Oe€3
HAaYaJlbHOM CKOpPOCTH TMYTH OTHOCSATCA KaK psAa  HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIAE MPOMEXKYTKH BPEMEHH OJUHAKOBBI.

6. MHccnemoBanue 3aBUCMMOCTH CHUJIbI TPEHMSI CKOJBXKEHHSI OT CHIIbI
HOPMAJIBHOTO JaBJICHMUS.



7. Omnpenenenue kodphuieHTa TPEHUS CKOJIBKECHHUS.

8. OmpeneneHue KECTKOCTH MPYKUHBI.

9. Onmnpeneneane pabOThl CHIIBI TPEHUS TPH PABHOMEPHOM JIBIKCHUHU
TeJa MO TOPU30HTATBHON TTOBEPXHOCTH.

10. Ompenenennie pabOTHI CUJIBI YOPYTOCTH TIPH TMOABEME Tpy3a C
WCITOJIb30BAaHUEM HEIOABMKHOTO U TOABHUKHOTO OJIOKOB.

11. HW3yueHue 3aKOHA COXpaHEHUS SHEPTUHU.

Pa3znen 9. Mexannueckue KoJ1e0aHUA M BOJIHBI.

Koneb6arenbnoe nBmwkeHne. (OCHOBHBIE XapaKTEPUCTHKUA KOJIeOaHMUIA:
MEpUOJ, YaCTOTa, AMIUIMTYJa. MaTeMaTHU4ecKuid W NPYKUHHBIA MAasTHHUKU.
[IpeBparienre sHEpTUM MPU KOJIEOATSITHEHOM JIBUKEHUH.

3atyxatome  kosiebaHus.  BwiHyxkzaeHHble  kosieOaHusA.  Pe3oHaHc.
Mexanunueckue BoOJHBL. (CBOMCTBA MEXaHMYECKUX BOJH. [IpomonpHble W
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa U BeicOTa ToHa. OTpaxeHue 3Byka. MHpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGmonenue xosebaHuil Tea MOA NCUCTBUEM CHIIBI TSHKECTH U CHJIBI
YIPYTOCTH.

2. HaGmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabGronenune BRIHY)ISHHBIX KOJIEOaHW U PE30HAHCA.
PacnipocTpaneHnue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).
HabGmrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
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AKYCTHYECKUIN PE30OHAHC.

Jlabopamopnsie pabomel u onvimol.

1. OmnpeneneHre YacTOThl W TEpUOJaA KOJEOAHWUH MaTEMaTHICCKOTO
MasTHHUKA.

2. OrmpeneneHre 4YacTOThl H  Tepuojaa KoJeOaHMM MPY>KUHHOTO
MasTHUKA.

3. HccnenoBanue 3aBUCHMMOCTU TIEpHOja KOJEOaHWI TMOABEIICHHOTO K
HUTH TPy3a OT JIJTUHBI HUTH.

4. HccnemoBaHWe 3aBUCHMOCTH TepuUoAa KoOJICOAHWUH TIPYKUHHOTO
MasTHHKa OT MacChl Tpy3a.

5. TlpoBepka HE3aBUCHUMOCTH TTepHOJIa KOJIeOaHUH Tpy3a, TOABEIICHHOTO
K HUTH, OT MacChl Tpy3a.

6. OmnbITel, JIEMOHCTPUPYIONIME 3aBUCHUMOCTh TIEpHOJa KoJieOaHUM
MPY>KUHHOTO MasiTHUKA OT MACChl Tpy3a M )KECTKOCTH MPY>KUHBI.



7. VI3MepeHue yckopeHHUs CBOOOJIHOIO MaJeHUSI.

Pa3znes 10. D1eKTpOMArHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJE.  DJIEKTPOMarHuTHele BOJIHBL.  CBOWCTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna >J€KTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJH JIJI COTOBOM CBSI3U. DJIEKTPOMArHUTHAs PUPOJIA CBETA.
CxopocThb cBeTa. BosHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu.

1. CaoiicTBa 2JIEKTPOMarHUTHBIX BOJIH.

2. BoiuHOBBIE CBOICTBA CBETA.

Jlabopamopnwie pabomuel u onvimol.

1. W3yuyeHume CBOWCTB 3JEKTPOMArHUTHBIX BOJH C  I[OMOIIBIO
MOOMIBHOTO TeedoHa.

Paszpnes 11. CBeTroBbIe ABJICHUS.

JlyueBass  mopmenb  cBera.  HMcrounmkm — ceera.  I[IpsAmosnmHeiHOe
pacnpoctpanenue cseta. 3atmenus: Connua u Jlynel. Otpaxkenue csera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUs CBETA.

IIpenomnenue cBera. 3akoH npesiomyeHUs cBera. [loaHOE BHyTpeHHeEe
OoTpakeHue cBeTa. lMcCronb30BaHWE TMOJHOTO BHYTPEHHEIO0 OTPAXEHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xopx nyueir B smH3e. OnTtuyeckas cuctema QoTtoanmnapara,
MHUKpPOCKOIIa M Tejeckona. ['Ja3 kak onTuYeckas cucrema. biau3opykocTb U
JAITbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Onwitel HptoroHa. CrokeHue
CIEKTPAJIbHBIX LBETOB. J{Uciepcus cBeTa.

Hemoncmpauuu.

1. IIpsMonuHeitHOe pacpOCTpaHEHUE CBETA.

2.  OtpaxxeHue CBeTa.

3. Tomydenune wu300pakeHWI B TUJIOCKOM, BOTHYTOM U BBIIMYKIOM
3epKaJIax.

[IpenomiieHue cBera.

5.  Onruyueckuii CBETOBO.

6. Xop mydeit B coOuparorieit JInH3e.

7. Xop nydeil B paccenBarolen JIMH3E.

8. IlomyueHue n300pakeHUHN C TOMOIIBIO JTUH3.

9. Ilpunuun neictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOMA.

10. Mopaenb rnasa.

11. PasnoxeHue 0e0ro CBeTa B CIIEKTP.

12. Tlomyuenue Oenoro cBeTa MpU CIOKEHUH CBETA PA3HBIX IIBETOB.



Jlabopamopnvie pabomel u onvimel.

1. HWccrnenoBaHue 3aBHCHMOCTH yria OTpPa)XXCHHS CBETOBOTO Jy4da OT
yria majaeHusl.

2. H3ydyeHme XapakTEpUCTHUK H300paXKEHUS TpeaMeTa B IUIOCKOM
3epKare.

3. MHccnenoBanue 3aBUCUMOCTH YIJIa TPEOMIICHUS CBETOBOTO Jiyya OT
yria MajgeHusi Ha TPaHUIIE «BO3IYX—CTEKIIO».

4. Tlony4yeHne U300paXeHHUI C TTOMOIIBIO0 COOMPAIOIICH JTMH3BI.

5. Omnpenenenue (POKYCHOrO pacCTOSSHUST U ONTUYECKOW  CHJIBI
cOOMparoIIeH JIMH3HI.

6. OmnbIThI MO pa3IoKEeHUIO OEJIOTo CBETa B CIEKTP.

7. OnpITHI IO BOCHPUATHUIO IIBETA MPEAMETOB IIPHU UX HAOIIOJCHUH Yepe3
LIBETOBbIE (DPUIIBTPBI.

Pa3znea 12. KBaHTOBbIE IBJIEHMUS.

OnbiTel Pezepdopna u mmaneTapHas Mojenb aroma. Mojens aroma bopa.
Hcnyckanue u norjomnieHue ceeta aroMoM. KBaHThl. JInHelyaThie CIIEKTPHI.

PannoaktuBHOCTE. Albda-, Oeta- W ramma-usnydeHus. CTpoeHwue
aTOMHOro siapa. HykionHas Momenbs atomMHoro saapa. M3oromel. PangnoakTuBHBIE
npeBpanieHus. [lepron monypacnaaa aTOMHBIX SAEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsSIOBOTO M MAacCCOBOTO YHCEIL.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl W SHEpruM. Peakunu CUHTE3a U
nenenus saaep. ctounuku sneprur CostHIA U 3BE3I.

SnepHas sHepretuka. JleMCTBUS paJMOAKTUBHBIX WM3JIYYEHUW Ha KUBBIC

OpraHU3MBbl.
Hemoncmpauuu.
1. CnexTpsl H3Iy4YCHUS U TIOTJIOMICHUS.
2. ChoekTpsl pa3IMYHBIX Ta30B.
3. CmekTtp Bogoposa.
4. HaGmonenue TpekoB B kamepe Busbcona.
5. Pabora cu€Tunka MOHU3UPYIOIUX U3ITyYCHUM.
6. Perucrtpanus uznydeHus: pUPOTHBIX MUHEPAJIOB U TIPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnroneHue CIUIONIHBIX U IMHEWYAThIX CIEKTPOB U3TyUCHHUS.

2. MHccnenoBaHue TPEeKOB: U3MEPEHUE PHEPTUU YACTHUIBI IO TOPMO3ZHOMY
nyTH (1o ¢potorpadusim).

3. H3mepenue paanoakTUBHOTO (oHA.

IHoBTOpUTEIBLHO-00001AIOIINI MOYJIb.



[ToBTOpUTENHEHO--00001IAIOIIINI MOZYJIb peaHa3HaYeH TUISt
CUCTEMATH3allMM W O00O0OIIEHUsT TMPEeIMETHOrO  COJEpPKAHMS U OIbITa
NeSATEeIbHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUH BCErO Kypca (PU3MKH, a TAKXKE JJIs
MOJATOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aMeHy 1o (u3uke s
0OyYJaroIIMXCs, BRIOPABIIMX ATOT YICOHBIN MPEIMET.

[Ipy w3ydyeHUHM AAHHOTO MOIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS
BUJIbl JCSATEIBLHOCTH, HA OCHOBE KOTOPBIX OOECIEUUBACTCA JOCTHKEHUE
NPEAMETHBIX W METalpeJAMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB  00y4eHUS,
dbopMHpyeTCsi €CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAy4YHBIX METOIOB
UCCJIEIOBAHUS SIBICHUN TPUPOABl U TEXHUKH, OBIAJCHUE YMEHHUSIMHU OOBSICHITH
dbusnyeckue SBICHUS, MPUMEHSS TMOJy4YeHHbIE 3HAHUS, pellaTh 3a/ladyd, B TOM
YHCJIE KAYE€CTBEHHBIE U DKCIIEPUMEHTAIIBHBIE.

[IpuHuMNManbHO  JEATENBHOCTHBIM  XAapaKTep  JIAHHOIO  paszjena
peanusyercs 3a CU€T TOro, YTO OOYYarOIIUECs BBITTOIHSIOT 3aJJaHNUs, B KOTOPBIX UM
IIpeIaraeTcs:

HAa OCHOBE IIOJYYCHHBIX 3HAHMM paACMoO3HABATh U HAYYHO OOBICHATH
dbu3nuecKkue SBICHUS B OKPY>KAOIIEH MPUPO/IE U TTOBCETHEBHOM JKU3HU;

UCIIOJIb30BaTh HAay4YHBIC METOJbI UCCIEAOBaHMS (DU3UUYECKUX SIBIICHUMU, B
TOM YHCJIE JJISI TPOBEPKHU TUIIOTE3 U MOTYUYECHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH  HAay4yHbIE OCHOBBI  HambOoJiee  BaXHBIX  JOCTHKEHUU
COBPEMEHHBIX  TEXHOJIOTHM, HaNpUMEp, MNPAKTUYECKOTO  MCIOJIb30BAHUS
Pa3IMYHBIX UCTOYHMKOB PHEPTUM HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHUS
BCEX U3BECTHBIX BUJOB SHEPTHH.

3. TEMATUYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanu KosnnyectBo 4yacos DJIEKTPOHHBIE CpencrBa
€ pa3aesoB U Kontpo  Ilpakrn (uugposbIe) o0yuyeHus
Ne TEM Bceero JbHBIE yecKHue 06p330BaTe.TIbHLIe BOCIIUTAHUA HO
NMpOorpamMmMal padoThbl padoThI pecypchl «Touka pocra»

Pa3nes 1. ®u3nka u e€ posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

duszuka - bu6nuoreka [IOK KommuiekT nocyas! u

1.1  wHaykao 2 0 0 https://m.edsoo.ru/7f = obopynoBanus
pupoJie 416194 OTBITOB
Drsmeckite Bu6morexa [JOK  Kommbroreproe

12 e 2 1 https://m.edsoo.ru/7f = 0bopynoBaHue

416194 Hudposast

EcrecTtBenHOH bubnuotexa [JOK naboparopus

1.3  ayuHsIii MeTOX 2 1 https://m.edsoo.ru/7f | YicHHECCKad

O3HAHUS 416194 (busmka, xumus,



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

OouosorHs):
Hudposoii gatuuk
TEeMIIepaTypbl
KomrmuiekT nocyzs! u
o0opynoBaHus AJist
YUEHUYECKUX
OIBITOB

Hroro no pazneny 6

Pa3znen 2. HepBOHa‘la.ﬂbHLIe CBE€JICHHUA 0 CTPOCHUM BeIIECTBA

Crpoenue bubmmnorexa LIOK Komriekt nocyasl u
2.1 BeIlleCTBA 1 https://m.edsoo.ru/7f = obGopymoBanus as
416194 YUEHUYECKUX
JBrxenue u OIIBITOB
W€ YaCTHIL 416194 o0opynoBaHue
BEILIECTBA = Hudposas
ArperaTtHblie bu6nmoreka [IOK naboparopus
2.3 cocTosHUS 2 https://m.edsoo.ru/7f = YICHIICCKaA
BEIECTBA 416194
Hroro no pazgeny )
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
MeXAHIIECKOe bubmmoreka [IOK Kommnbrorepnoe
3.1 3 https://m.edsoo.ru/7f | obopynoBanue
AABIDRCHHE 416194 BBIBEJICHHOTI'OHA
Nuepus, bu6nmoreka [IOK OKpaH.
3.2  mMacca, 4 https://m.edsoo.ru/7f = O6opynoBanue s
[UIOTHOCTH 416194 71a00paTOPHBIX
bubmuotexa [JOK pator
3.3 S;; a. Bt 14 https://m.edsoo.ru/7f zngéﬁ: CIEHR OTIBITOB
416194 komIuiekTo st OI'D)
Hroro nio pazgeny 21

Pasnen 4. /laBieHue TBEpPABIX TeJl, AKUIAKOCTEH M Ta30B

JlaBneHue.
Ilepenaua
JaBJICHUS bu6nuoreka [IOK
4.1  TBEpOBIMU 3 https://m.edsoo.ru/7f
TEIaMHu, 416194
JKAJIKOCTSIMH M
razamu
bu6nuoreka [IOK
4.2 ﬁﬁi‘gi 5 https://m.edsoo.ru/7f
416194
bu6nuoreka [IOK
4.3 Ammoceproe 6 https://m.edsoo.ru/7f
JIaBIICHUC

416194

4.4 | ]leticTBHe 7

bu6nuoreka [IOK

O6opynoBanue st
JEMOHCTPALI
O6opynoBanue st
1a00paTOPHBIX

pabot

YUYCHUYCCKUX OIIBITOB
(Ha Gaze

KOMIIJICKTOB IJI51

orD)
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)KUJIKOCTH U https://m.edsoo.ru/7f
rasza Ha 416194
MOTPYKEHHOE
B HUX TEJIO
Uroro no pazgeny 21
Pa3znea S. Pabora u MOIIHOCTH. JHEPrust
PaGora 1 bubmuorexa [JOK OO6opynoBanue aJis
51 MOLIHOCTE 3 1 https://m.edsoo.ru/7f | maGoparopHbIx
B 416194 paGor
I Buomuorekxa HOK YUYCHHUYCCKUX OIIBITOB
5.2 POCTRIC 5 1 https://m.edsoo.ru/7f = (Ha 6ase
MCXaHH3MBI 416194 KOMILICKTOB  JUISI
Mexanunyeckas bubmmorexa LIOK o)
5.3 HEPLHS 4 1 1 https://m.edsoo.ru/7f
P 416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOB IIO 68 3 12
[TPOI'PAMME
8 KJIACC
Kosmyectso yacon DJIeKTPOHHbIE Cpencra
HauMeHoBaHue
Ne  pa3eoB u Tem Koutpon  IlpakTtn (uudposbie) o0y4eHust u
NPOrpaMMBI Bcero bHEIE YyecKHe o0pa3soBaTeJbHbIE Bocnutanust O
padoThI padoThbI pecypcehl «Touka pocra»
Paszgea 1. TensioBble siBJIeHUs
Crpoenue u bubimoreka [JOK [Mudposas
1.1  cBoiicTBa 7 https://m.edsoo.ru/7f41 ~ nmaboparopust
BEIIECTBA 8lce yueHndeckas ((pusuka,
XUMUS, OmostorHs):
udposoi naTauk
TeroBhIe bubnuotexa [JOK TeMIIepaTypsl
21 1 5 https://m.edsoo.ru/7f41 ObopynoBanue s
HPOHECCRI 81ce NabopaTopHBIX  paboT
)51 YUYCHHUYCCKUX
OIIBITOB
Hroro no pazneny 28

Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHU S
2.1  DiekTpuvecku 7 1 bubnuoteka [JOK O6opynoBanmne



https://m.edsoo.ru/7f416194
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€ 3apsiIbl. https://m.edsoo.ru/7f41 = memoncTparmii
3apsiKeHHbBIE 8lce o6opymoBaHue
Tena ¥ uX pabor
B3aUMOJICHCTB YYCHUYECKUX
ue OTIBITOB
[TocTostHHBIHM bubmuorexa [JOK
2.2 DJICKTPUYECKU 20 7 https://m.edsoo.ru/7f41
U TOK 81ce
bu6nmoreka [IOK
2.3 l;/liag{;zHHe 1.5 https://m.edsoo.ru/7f41
8 8lce
bu6nuoreka [IOK
24 IeKTpOMArHH https://m.edsoo.ru/7f41
THas UHAYKLIUS 81ce
Hroro no pazneny 37
PesepBHOE Bpems
OBIIIEE
KOJIMYECTBO
YACOB IIO 68 145
[MPOTPAMME
9 KIIACC
KosmmuecTBo yacoB CpencrBa
DJIeKTPOHHBbIE
N HaumenoBanue Kourpors  Mpaxrn (npoBbIE) 00yueHus1 u
n/n ﬁaiiei(;fMllfeM Beer HbIE yecKue 06pa30BaTeJILHLIe BOCHUTAHMS
POTP ° padoThI padoThbl pecypchl 1O «Touxa
pocTta»
Pa3zpnen 1. Mexanuveckne siBJICHUSA
Mexanuueckoe O6opynoBaHue
JBUKEHHUE U bubmoreka [JOK na601;>};z"[ropme
11 10 https://m.edsoo.ru/7f4
CIOCOOBI €ro 12436 pabor
OTTMCAHUS - YUEHUIECKUX
N bubmuoreka [JOK OIIBITOB
1.2 Bsanmonelictsu 20 https:/m.edsoo.ru/7f4 = ObopynoBanue
e Ten .
1a4ab JEMOHCTpaun
bu6mmoreka [IOK
1.3 3axonnt 10 https://m.edsoo.ru/7f4
COXPaHECHHUS 1adab6
Hroro mo pasneny 40
Pa3nen 2. Mexanuveckne KoJie0aHus U BOJHBI
MexaHIIeCKIe bubmuorexa [JOK Hudposas
2.1 7 https://m.edsoo.ru/7f4  naGopatopus
KoJieOaHus
1ad4ab yUEHUYECKAs
bubmuorexa [JOK (puzuka, xumus,
2.2 Mexaririeckite 8 https://m.edsoo.ru/7f4 = Guomorwust)
BOJIHBI. 3BYK 12436



https://m.edsoo.ru/7f4181ce
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Hroro no pazneny

15

Pa3znes 3. JjieKTPOMArHUTHOE M0JI€ M 3JIEKTPOMATHUTHBIE BOJHBI

Hudposas
DNEKTPOMAarHuT naboparopus
HOE ncSIe " Eubmioreka LJOK yquEIqeciaﬂ
3.1 6 2 https://m.edsoo.ru/7f4
AJIEKTPOMarHuTH 1ada6 (pusmka,
bIC BOJIHBI — XUMHS,
Omosorus)
Uroro mo pazneny 6
Paznen 4. CBeToBbI€ IBJICHUSA
3aKOHBI bubnuoreka LIOK Ludposas
4.1 pacmipocTpaHeH! 6 2 https://m.edsoo.ru/7f4  maGoparopus
s CBeTa 1a4ab ydeHUYeCKas
JIunsel 1 bubmmoreka [IOK (busnka, xummus,
4.2 ONTHYECKHUE 6 3 https://m.edsoo.ru/7f4 = Ouomorus):
PUOOPHI ladab
Paznoxenue bubmuoreka [JOK
4.3 Oeroro cBera B 3 2 https://m.edsoo.ru/7f4
CIIEKTP ladab
Utoro no pazneny 15
Paznea S. KBaHnToBbBI€ SIBJICHUS
Hcnyckanue n bubmmoreka [JOK Kommnsroreproe
5.1 MOTJIOICHUE 4 1 https://m.edsoo.ru/7f4  oGopynoBaHue
CBETa aTOMOM ladab
bubmuoreka [JOK
5.2 Crpoenne 6 1 https://m.edsoo.ru/7f4
aTOMHOTO si/Ipa 12436
bu6mmoreka [IOK
5.3 FnepHie 7 1 1 https://m.edsoo.ru/7f4
peakimm ladab
Hroro no pazneny 17
Pa3nea 6. IloBTopuTeibHO-00001aI0IM i MOAYJIb
[ToBTOpEenue n
00001IeHne bu6mmoreka [JOK
6.1 COJIepKaHUs 9 2 https://m.edsoo.ru/7f4
Kypca GpU3nKu 1ada6
3a 7-9 knacc
Hroro no paszneny 9
OBIIEE
KOJIMYECTBO
YACOB IO 102 3 27

I[TPOTPAMME
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4. CPEJCTBA OBYUEHUS U BOCIIUTAHUSI
IHEHTPA OBPA30OBAHUSI ECTECTBEHHO-HAYYHOM U
TEXHOJOINYECKOM HAIIPABJIEHHOCTEM «TOUYKA POCTA»

ObopynoBaHHe BKIIOYAET B ce0SI COBPEMEHHBIE U KIIACCUUYECKHE MPUOOPHI.
K mocnemuum OTHOCSTCS: TpuUOOp i JEMOHCTpAIMM 3aBUCUMOCTU CKOPOCTH
peaknmuu OT Pa3TUYHBIX (PAKTOPOB, ammapar isi MPOBEACHHUS XUMHUYECKHX
peakiuii, mpubop Ui OMBITOB C DJIEKTPUYECKUM TOKOM, MPUOOP IS U3yUEHUS
COCTaBa BO3/[yXa U MHOTHUE JPYTHE.

Lugpposas  (komnviomepuasn) nabopamopus  (L{JI),  npoepammHo-
annapamuslii.  KOMHIEeKC, O0amuyuxKoeas cucmema — KOMIUIEKT Y4eOHOTO
00Opy/IOBaHUs, BKIIOYAIONIMNA H3MEPUTENbHBIN Ol0K, HHTEpEHC KOTOpPOTO
MO3BOJISIET OOECNeYnBaTh CBSI3b C IMEPCOHAIBHBIM KOMIBIOTEPOM, M HaboOp
JATYUKOB, PETUCTPUPYIOIIUX 3HAUCHUS PA3TUYHBIX (PU3NUECKUX BEITUYHUH.

B cocraB munentpa «Touka pocra» mno ¢usuke BXoAAT 0OazoBas
(oOs3aTenbHAsT) YACTh U IOMOJIHUTENIbHOE 000pYA0BaHUE.

bazoBas wacth cocTOoUT U3 HHUPPOBBIX JATYUKOB M KOMIUJIEKTOB
COITYTCTBYIOIITUX 3JIEMEHTOB JJI ONBITOB MO MEXaHUKE, MOJCKYJISApHON (uU3MKe,
ANEKTPOJMHAMUKE M onTuke. [lomomHuTenbHOe 000pynoBaHue (MpOodHIbHBIN
KOMILJIEKT) IIPEeACTaBIsieT co00i 1udpoByIo 1abopaTopuio o pU3HKE.

ba3oBblii KOMIUIEKT 000pyA0BaHuUs lIeHTpa « Touka pocTa» 1o pu3mke:

- JlaTunk aOCOMIOTHOTO JABIICHUS

- JaTuuk moyioxkeHus: (MarHUTHBIN)

- KoMmekT comyTCTBYIOIIMX 3JIEMEHTOB [JIs HSKCHEPUMEHTOB IO
MexaHuke. B coctaB kKoMIuiekTa BXOST 4eThIpe Habopa.

Ha6op Ne 1

HaGop Ne 2

Ha6op Ne 3

HaGop Ne 4

- Komnnexm conymcmeyrowux snemeHmo8 07l IKCHEPUMEHMOE HNO
91EeKMPOOUHAMUKE

- Komnnekm conymcmeyowux 51eMeHmoe O IKCNepUMEHmo8 No
MONEKYIAPHOU husuxe

- Komnnekm conymcmeylowux 21eMeHmo8 O 3IKCNEePUMEHMO8 No
onmuxe.

B cocrae npodunbHOM 1m@poBoil  1abopaTopuu  BXOASAT  OJUH
OecnipoBogHOl  MyabTHaaTuuk  Releon  Air  «®usuka-5», mOporpaMMHOe
obecnieuenne Releon Lite u nByxkaHajibHas npuUcTaBKa-oCIuLIorpad.






1. INIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

1. IUYHOCTHBIE PE3YJIBTATDBI

B pe3ynbrate wusyueHuss (PU3MKHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus y oOydaromierocsi OyayT copMupoBaHBI CIASAYIOMNE JTUIHOCTHBIC
pEe3yIbTaThl B YACTU:

1) maTpMoTHYECKOTO BOCTIUTAHUS

®  TPOSIBJICHUE HMHTEpPECa K HCTOPUH U COBPEMEHHOMY COCTOSTHUIO
poccuiicKoi (hU3NYECKON HAYKH;

®  [ICHHOCTHOE OTHOIIEHHE K JOCTHXKEHUSAM POCCUUCKUX YUEHBIX-
-pU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

® TOTOBHOCTb K AKTMBHOMY Y4YacTHIO B OOCYXJIEHUHU OOIIECTBEHHO
3HAQYMMBIX M 3TUYECKUX MPOOJIeM, CBSA3AHHBIX C MPAKTUYECKUM IMPUMEHEHUEM
JOCTUXKEHUUN PUBHKY;

®  OCO3HAaHHWE BAXKHOCTH  MOPAJIbHO--3TUYECKUX  NPUHIUIIOB B
JEATEIIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

®  BOCIpUATHE DOCTETUUECKUX KayecTB (PU3MUECKOW Hayku: e€
TapMOHUYHOTO MTOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

®  0OCO3HaHHE IIEHHOCTH (PU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA
IIO3HAHHUSI MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTAaBIAIOLIECH
KYJIBTYPBHI;

®  pa3BUTHE Hay4YHOU T0003HATENBHOCTH, MHTEpeca K
UCCJIEI0BATENbCKON NeATEIbHOCTH;

5) ¢opmupoBaHusi KYJbTYPbl 3I0POBbSI H 3MOIHOHAJIBHOIO
0J1aronoJIy4us:

®  OCO3HAHHE LEHHOCTHU 0e30macHOro obpasa *U3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TpaBWJ O€30MaCHOrO TIOBEJICHUSI Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

e  copMUPOBAHHOCTH HaBBIKA PeIICKCHH, MPU3HAHUE CBOETO TpaBa Ha
OIIMOKY ¥ TaKOTO K€ MpaBa y APYroro YeI0BeKa,;

6) TPy10BOI0 BOCIIMTAHMS:



®  AKTUMBHOE y4acTHE€ B PEIICHHH MPAKTUUYECKUX 3a/iay (B paMKaX CEMbH,
o0pa3oBaTeabHON OpraHu3aluu, ropoja, Kpas) TEXHOJOTUYECKON U COLMaIbHOU
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHIM;,

® WHTEpeC K MPAKTUYECKOMY W3YUYCHHIO NpodeccHii, CBSI3aHHBIX C
(bu3UKON;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHUS:

®  OpHEHTaIUs Ha MpUMEHEHUEe (PU3NUECKUX 3HAHUN JIJIs pellieHUs 3a1a4
B 00JacTH OKpYyXKalomel Cpeabl, IJIaHUPOBAHMS TIOCTYIIKOB M OIEHKH WX
BO3MOYKHBIX MOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

®  0OCO3HaHHE rI00aJbHOTO XapaKTEPA IKOJIOTMUYECKUX MPOOJIEM U yTeu
UX PEIICHUS;

8) apanTanuu K N3MEHSAIOUIUMCH YCJIOBHAM COUMATBHON U NPUPOIHOM
cpeabl:

e  TOTpeOHOCTHh BO B3aMMOJICHCTBUU NIPU BBHIMOJHEHUH HCCIIEIOBAaHUN U
MPOEKTOB (PU3NUECKOI HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

®  [IOBBIIICHUE YPOBHS CBOEHM KOMIIETEHTHOCTH 4YEPE3 IMPAKTUYECKYIO
JESITEIBbHOCTD;

e 1OTpeOHOCTH B (POPMHUPOBAHMU HOBBIX 3HAHUW, B TOM YHUCIE
dbopMyIUpoOBaTh UACH, TOHATHUS, TUTIOTE3bI O GPU3UUECKUX 0OBEKTAX U SABJICHUSX;

®  0OCO3HaHUE NI€PUIIUTOB COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEU B
00JacTH (PU3UKHY;

®  [UIAHKPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PU3MUECKHUX
3HAHUI;

®  CTPEMJICHHE AaHAIIM3UPOBATh W BBISBIATH B3aUMOCBS3U TPUPO/IBI,
o0IIecTBa U PKOHOMHKH, B TOM YHCJIE C UCTIOIb30BAHUEM (PU3NUYECKUX 3HAHUM;

®  OLICHKA CBOMX JICMCTBUM C YYETOM BIIMSIHUS HA OKPYKAIOLIYIO CPELy,
BO3MOKHBIX TJI00aJIbHBIX TTOCJIEICTBUH.

1.2. METAIIPEJMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOCHHS TpOrpaMMbl 1O (DH3MKE HA ypOBHE OCHOBHOTO
oO1mero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCaJIbHbIC  Yy4eOHbIC  JICHCTBHS,  PETYJIATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
Bba3oBble Jijornyeckue 1eicTBHA:



®  BBIBJTH U XapaKTEPHU30BaTh CYUIECTBEHHBIEC MPU3HAKUA OOBEKTOB
(sBNIEHUN );

®  yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKAIIMU, OCHOBAHUS
TU1s 000011IEHUS U CPAaBHEHUS;

®  BBIABJIATH 3aKOHOMEPHOCTHM M TPOTHUBOPEUUS B PACCMAaTPUBAEMBIX
dakTax, JaHHBIX U HAOIIOJIEHUAX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;

®  BBIBJIATH  NPUYMHHO--CICACTBEHHBIE  CBA3M MPU  HM3YUYCHHUH
¢uznyecKkux SBICHUW W TMPOLECCOB, J€laThb BBIBOABI C HUCIHOJIb30BAHUEM
JNEAYKTUBHBIX W WMHIYKTUBHBIX YMO3aKIIOYEHHUH, BBIIBUTaTh THUIOTE3BI O
B3aMMOCBSI35X (PU3NYECKUX BEIUYHH;

®  CaMOCTOSITEJILHO BBIOMPATh CMOCOO pelIeHHs Y4eOHOM (Gu3nuecKoin
3aJaud  (CpaBHEHHE HECKOJBbKMX BapHaHTOB pelIeHHs, BBIOOp Haubolee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBaresibckue 1eiCTBUS:

®  UCIONB30BaTh BOMPOCHI KaK HCCIEAOBATEICKANA HHCTPYMEHT
NO3HaHMS;

®  [IPOBOAUTH IO CAaMOCTOATEIBHO COCTABJICHHOMY IUIaHY OIIBIT,
HECJIOKHBIN (PU3MYECKHU dKCTIEPUMEHT, HEOOIBIIIOE MCCIETOBAHHE (HU3ZUIECKOTO
SIBIICHUS;

e  OICHMBATh HA MPUMEHHUMOCTh U JOCTOBEPHOCTH HWH(OPMAIIHIO,
NOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

®  CaMOCTOSITEIBHO  (OpPMyNIHpPOBaTH OOOOIIEHUS W  BBIBOJBI IO
pe3yapTaTam MpOBEAEHHOTO HAOIIOICHHS, OTIBITA, HCCIIEAOBAHNS;

¢  TPOTHO3MPOBATh BO3MOXKHOE JaibHEHIIee pa3BUTHE (HU3HUECKUX
IPOLIECCOB, a TaKXX€ BBIABUIATh MPEANOJIOKEHUS 00 HMX pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

®  TPHUMEHATH pA3NUYHBIE METOAbl, MHCTPYMEHTHI M 3amlpoChl TPHU
MOMCKE M O0TOOpE MH(POPMALMKU WM JAHHBIX C YYETOM MPEMAJIOKEHHOU ydeOHOM
bu3nYeCcKon 3a1a9H;

®  AHAIM3UPOBATh, CHCTEMAaTU3UPOBATh u UHTEPIIPETUPOBATh
UHGOPMAITHIO PA3TMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

®  CaMOCTOSITENIBHO BBIOMpPATh ONTUMAabHYIO (HOpMY TpEACTaBICHUS
uHGOpMaAllMU W WJUIIOCTPUPOBATH peEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
TuarpaMMamu, HTHOU Tpadukoit 1 nX KOMOWHAIIUSIMH.

KoMMmyHuKkaTHBHBIE yHUBeEpPcaibHble yueOHbIe 1eiiCTBHA:

e B xome oOCyxIeHUs y4yeOHOro  Marepuana, pe3ylbTaToB
7a00paTOpHBIX PabOT U MPOEKTOB 33JaBaTh BOIMPOCHI MO CYIIECTBY 00CYXKIaeMOn



TEMBbl U BBICKa3bIBATh WJCH, HALECJICHHBIC HA PEIICHHME 3aJa4d U NOIACpP/KaHUE
OJ1aroXKesaTenbHOCTH OOILEHUS;

®  COIIOCTAaBJIATh CBOM CYXIECHUS C CYKICHUAMH JPYTMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

e  BBIpAXaTh CBOIO TOYKY 3PE€HHSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

e  nyOJIMYHO MPEICTABIATh PE3YJbTaThl BBITOJHEHHOTO (U3UYECKOTO
OmbITa (IKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

® [IOHMMaThb M  MCHOJB30BaTh NPEHMMYLIECTBA KOMAaHJAHOW U
WHAMBHUIYAIbHON pabOThI MPU PEUICHUH KOHKPETHOW (prU3HuecKoi mpoOIeMbl;

® I[IpUHMMATHh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BHIBATH
JNEUCTBUS MO €€ JOCTHXKEHUIO: PacHpelesiaTh PO, 00CYyXaaTh IPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;

®  BBINOJHATH CBOIO YaCTh PabOThI, TOCTUTast KAYECTBEHHOT'O pe3yJibTara
110 CBOEMY HANpPaBJICHUI0 U KOOPAUHUPYS CBOM JACUCTBUS C JPYTUMHU YJI€HAMHU
KOMaH/Ibl;

®  OIICHMBATh Kaue€CTBO CBOErO BKJIAJa B OOLIHI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PerynsiTuBHbIE YHMBepPCcaJbHbIe YueOHbIe 1eliCTBHUA

Camoopranusanus:

e  BBIABIATH NPOOJEMBl B JKM3HEHHBIX M YYEOHBIX CHUTYyalMsX,
TPeOYIOIIUX /IS PEIICHHs (PU3UUECKUX 3HAHUM;

®  OpPHUEHTHPOBATHCS B PA3NIMYHBIX MOAXOAAX MPHUHATUSA PEIICHHUH
(MHAMBUAYATbHOE, IPUHATUE PEIICHUS B IPYIINE, IPUHATUE PELICHUNA TPYIIION);

®  CaMOCTOSITEJIBHO COCTABJIATH AJIFOPUTM pelleHusl (pu3nvecKkon 3aaaun
WIM IUIaHA HCCIIEOBaHUs C Y4ETOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MIpeiaraéMble BAPUAHTHI pEUICHUMH;

e  JienaTh BIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

e  JlaBaTh AaJCKBAaTHYK OLEHKY CHUTyallMH W IpejjiaraTh IUIaH €€
WU3MEHEHUS;

®  OOBACHATH MNPUYUHBI JOCTHXKEHHUS (HEIOCTHKEHHS) pe3yJIbTaToB
NEesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

®  BHOCHTb KOPPEKTHBBI B J€ATEIBHOCTh (B TOM YHCIE B XOJ
BBIMIOJHEHUSI (U3MYECKOTO HCCIEIOBAaHUS WJIM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, U3BMEHUBIINXCSI CUTYallMi, YCTAHOBJICHHBIX OMIMOOK, BO3HUKILIUX
TPYAHOCTEN;

®  OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;



e CTaBUTh ce0d Ha MECTO JApPYroro uejaoBeka B XOJ€ CHopa WU
JVCKYCCUU Ha HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;

e  [puU3HABaTh CBOE MPABO HA OLIMOKY MPHU PEIICHUU (PU3UUYECKUX 33134
WJIM B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

1.3. IPEAMETHBIE PE3YJIbTATHBI

K xoniy oOyuenus B 7 Kjacce NpeIMETHbIE PE3yJbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

®  UCNOJb30BATh MOHATUA: (PU3MYECKUE UM XUMUYECKHE SIBJICHUS,
HaOJI0/IEHNE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SAUHHUIIBI (PU3NUECKUX BEIHYMH,
aTOM, MOJIEKyJla, arperaTHble COCTOSHHMS BellecTBa (TBEpAOE, KUIKOE,
ra3oo0pa3Hoe), MEXaHMYECKOe JBI)KEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
OpSIMOJIMHEMHOE), TPaeKTOPHsl, paBHOJACHCTBYIOMAs cuia, aedopmanus (ynpyras,
IUIACTUYECKAas), HEBECOMOCTb, COOOIAIOILINECS COCY/IbI;

e paznmnuath saBieHUS (AU(Qy3Us, TEIIOBOE JIBHJKEHHE YACTHIIL
BEILECTBA, PAaBHOMEPHOE JBWKEHUE, HEPABHOMEPHOE JBWXEHHUE, WHEPIUS,
B3aUMOJICUCTBUE TEJ, PABHOBECUE TBEPIBIX TEJI C 3AKPEIUIEHHON OCBIO BpalCHUS,
nepegavya J1aBjIeHUS TBEPABIMHM TeJaMH, >KMJIKOCTSIMHU W Ta3aMu, aTMochepHoe
JlaBJICHUE, TUIABAHUE TEJI, IPEBPALICHHUS] MEXaHUUECKON YHEPTHH) IO OMUCAHUIO X
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JIAHHOE
(bu3HYECKOe SIBJICHHUE;

®  pacro3HaBaTh MPOSIBJICHUE W3YyYEHHBIX (U3UUYECKUX SIBICHUI B
OKpY’>KaloIllleM MHpe, B TOM 4ucie (U3MUEcCKHUe SIBJICHUSI B MPUPOJIE: MPUMEPHI
JBWKEHHUS C PA3JIMYHBIMU CKOPOCTSIMH B KMBOM M HEXMBOU NPUPOJE, NECHUCTBUE
CHJIbI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE aTMOCPEPHOTO JaBICHHS Ha KUBOU
OpraHu3M, IJlaBaHUE pbIO, pblYard B TeJe 4YeJOBEKa, NMPHU 3TOM IEPEBOJUTH
NPaKTUYECKYI0 3aJadyy B Y4YeOHYIO, BBIJIEHATh CYIIECTBEHHbIE CBOMCTBA
(npu3Haku) GU3NUECKUX SIBICHHUI;

®  OINUChIBaTh M3YyYCHHbIE CBOWCTBA Te€l W (PU3NYECKHE SIBJICHUA,
UCHIOJNIB3YsS (pU3MUecKre BEeIMYMHbI (Macca, 00bEM, TUIOTHOCTh BEILECTBA, BpeMs,
yTh, CKOPOCTb, CPEIHSAS CKOPOCTbh, CHJIa YIPYIOCTH, CHJIA TSDKECTH, BEC Tela,
CWJIa TPEHMS, IaBjieHue (TBEPIOTO Tela, )KUIKOCTH, T'a3a), BHITAJIKUBAIOIIAS CHUJIA,
MexaHu4eckas paboTa, MOIIHOCTb, IJI€YO CHUJIbI, MOMEHT CHJIbI, KO3(PQPUIHUEHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHUUYECKasi U OTEHIMAIbHAS DHEPT U ), IPU
ONMKMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
uxX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOLIUE JTAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH, CTPOUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;



®  XapaKTepu30BaThb CBOMCTBA Te€J, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIOJIB3Ysl NPaBUJIA CIOXKEHMS CHUJl (BAOJIb OAHOM HpsIMOM), 3aKOH ['yka, 3aKOH
[Tackasg, 3akoH ApxuMmena, MPaBUJIO paBHOBECHs pblyara (0i0Ka), «30J0TOe
IpaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXaHUYECKOW HHEPruu, MpU 3TOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYECKOE
BBIPAKEHHUE;

e  OOBACHATH (PU3UYECKUE SIBICHUS, POLECCHl U CBOWCTBA TEN, B TOM
YuCJI€ W B KOHTEKCTE CHUTyalMd NPAaKTUKO-OPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH NIPUYUHHO--CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBsicHEeHHMEe u3 1-2
JOTHYECKHX IIaroB ¢ OMOpPOM Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBICHHM,
buznYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e  pemarb pacy€THbIC 3aJa4yd B |—2 NIEUCTBHS, WCMOJIb3YS 3aKOHBI M
(dopMyIibl, CBs3bIBAIOLIME (DU3MUECKUE BEIWYUHBL: HAa OCHOBE aHalIM3a YCIOBUS
3aJauM 3alUChIBaTh KPAaTKOE YCJIOBHE, IMOACTABIATh (PU3UUYECKHE BEIMYMHBI B
(GbopMysbl 1 TPOBOJUTH PACUYETHI, HAXOJUTh CIPABOYHBIE JaHHBIE, HEOOXOIUMBIE
JUISL pelleHusl 3a7ad, OLIEHUBATh PEATUCTUYHOCTh IOJYYEHHOW (PU3HUECKOU
BEJINYUHBL;

®  pacno3HaBaThb MPOOJIEMBI, KOTOPHIE MOXHO PEUIUTh MHPHU MOMOIIU
(¢u3NYeCKUX METOAOB, B OIMCAaHUU MCCIEAOBAHUS BBIJCIATh IPOBEPSIEMOE
OpEINoIoKeHne (TUIOTe3y), pa3iuyaTh M HHTEPIPETHUPOBATh IOTYYECHHBIN
pe3yNbTaT, HAXOJAUTh OIIMOKHU B XO/I€ OIbITA, IEJIAaTh BEIBOABI IO €r0 pe3yJbTaTaM;

®  [POBOAWUTH OMNBITHI MO HAOMIOACHUIO (U3UYECKUX SIBJICHUN WU
¢usznyeckux CBOMCTB Ten: (HOPMYIHpPOBaTh MPOBEPSIEMbIE MPEAINOI0KEHUS,
coOupaTh yCTAaHOBKY U3 MPEJI0KEHHOIO0 000PYAOBAHNUS, 3aIMCHIBAThH XOJ1 ONbITA U
(dbopMyIIMpOBaTh BHIBOJIBI;

®  BBINOJHATH NPSMbIE U3MEPEHHSI PACCTOSIHUS, BPEMEHHU, MacChl Tena,
0o0béMa, CHJIBI U TEeMIEpaTyphl C HCHOJIb30BAHHEM AaHAJIOTOBBIX U LHU(PPOBBIX
npuOOPOB, 3aMHMCHIBATH MOKA3aHUS MPUOOPOB C YUETOM 3aJaHHOW aOCOJIIOTHOMN
IIOrPETHOCTHA U3MEPEHUN;

®  MPOBOJUTH HCCJIECAOBAHME 3aBUCUMOCTH  OJHOW  (PU3MUECKOMU
BEJIMYMHBI OT IPYroi ¢ UCHOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCHMOCTH ITyTH
PAaBHOMEPHO JBIJKYIIETOCsS Tejla OT BPEMEHM [BWXKEHMS Tella, CUJIbl TPEHUs
CKOJILKEHHMS OT Beca Teja, KadecTBa OOpabOTKH TOBEPXHOCTEH Tel H
HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAJM CONPUKOCHOBEHHS TEJl, CHJIbI
YyIOPYroCTH OT YJ/UIMHEHHUS TMPY>KUHBI, BBITAIKUBAIOLWIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tejla M OT IUIOTHOCTH XUAKOCTH, €€ HE3aBHUCHMOCTU OT
IUIOTHOCTHU TeNa, OT IIyOHHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUHN TIaBaHUs
T€J, YCJIOBHM paBHOBecHs] pbluara M OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUU



y4eOHOr0 MCClIeJOBaHus, COOMpPATh YCTAHOBKY U BBIMOJHATH U3MEPEHUS, CIeays
NPEMIOKEHHOMY TUIaHy, (DUKCHpOBaTh pPE3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3MYecKuX BEJIWYMH B BHJIE NPEAJIOKEHHBIX TaOMUI M rpaduKoB, JeiaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIeI0BaHNUS;

®  TPOBOAWUTH KOCBEHHBIC M3MEpPEHUS! GU3NUECKUX BETUYHH (TNIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPAOTO Tela, CHJa TPEHHUS CKOJbKEHHUS, JaBJICHUE
BO3/lyXa, BBITAJKUBAIOLIAS CHJIA, NEUCTBYIOIIAs Ha MOTPYKEHHOE B KUIKOCTh
TeI0, KOA(PPUIIMEHT TOJNE3HOro JEWCTBUSI MPOCTBIX MEXaHU3MOB), CIEays
NPEMJIOKEHHOW ~ MHCTPYKUMU: TPU  BHIIIOJHEHUMM  M3MEpPEeHUl  coOupaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISITH 3HAYEHUE UCKOMOM BEJIMYUHBI;

e coOmofaTh TMpaBWiIa TEXHUKHM O€30macHOCTH Mpu  pabore ¢
71a00paTOPHBIM 00OPYIOBAHUEM;

e  yKa3plBaTh NPUHLUIBI JEUCTBUS MNPUOOPOB U  TEXHUUYECKUX
YCTPOMCTB: BEChl, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCY/bl, OapoMeTp,
phIYar, IOJBMKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;

®  XapakTepu30BaTh MPUHIMUMBI JCUCTBUSA HW3YYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM Ha MX ONMUCaHMs (B TOM YHUCIIE: MOAMMIHUKY,
YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUA TIPECC, MaHOMETp, BBICOTOMED,
NOPIIHEBOM HAcOC, apeoMETp), MCIONb3ysd 3HAHUS O CBOMCTBAX (HU3MUECKUX
SIBJICHUHN 1 HEOOXO0IMMbIe (PU3UUECKHE 3aKOHBI, 1 3aKOHOMEPHOCTH;

®  [PUBOAUTH NpPHUMEPHl (HAXOAUTH HMHPOPMALMIO O MpUMEpax)
MPAKTHYECKOTO MCIOIh30BaHUS (PU3NUECKUX 3HAHUN B TIOBCETHEBHOM KU3HU IS
oOecrieueHus: 0€30MaCHOCTH TMpU OOpalieHuu ¢ TpudoOpaMu M TEXHUYECKUMHU
yCTPOMCTBAaMH, COXpPaHEHHUS 3I0POBbsl W COONIIONEHUS HOPM 3KOJIOIMYECKOIo
TOBEJICHUA B OKPYKAIOUIEH Cpeie;

®  OCYHLIECTBIISAIT OTOOp HCTOYHUKOB HHPopManuu B HHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUM
U MyTéM CpPaBHEHHUS Pa3IMYHBIX MCTOYHHMKOB BBIACISITH HHPOPMAIMIO, KOTOpas
SIBJISIETCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;

®  UCIHOJB30BaTh IPU BBHINOJHEHUM Y4YeOHBIX 3aJaHUl HAy4YHO--
MOMYJISIPHYIO JINTEPaTypy (U3HUECKOTO COJEp)KaHus, CIPaBOYHBIE MaTepUalbl,
pecypcel cetu HHTepHeT, BiameTh MNpUEMaMH KOHCIIEKTHPOBAHHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e  co37aBaTh COOCTBEHHBIC KpAaTKHE MUChMEHHBIC M YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 UCTOYHUKOB MH(pOpMaluu (U3HUECKOTO COJIEPKaHUs, B TOM YHCIIe
nyOJUYHO JeNaTh KpaTKUE COOOIICHHS O PE3ysIbTaTax MPOEKTOB WM y4eOHBIX
WCCJIE0BAHUM, TNPU ITOM TPaMOTHO MCHOJB30BaTh WM3YYCHHBIA MOHATUWHBIN
amnmapat Kypca GU3HKH, COMPOBOXKAATH BHICTYIIJICHHE MTPE3CHTAIUEH;



®  [IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U UCCIIEJOBAHUN PACIIPENEIATh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJauyaMu, CICIUTh 3a
BBIMIOJTHEHUEM TUJIaHA JEHCTBUM, aJleKBaTHO OIICHUBATh COOCTBEHHBIA BKJIaJa B
NEeATEIbHOCTh TPYMIbl, BBICTPAUBATH KOMMYHUKATUBHOE B3aUMOJIECHUCTBHUE,
YUHUTBIBASI MHEHUE OKPYKAOLIUX.

K koHmy oOyueHuss B 8 kiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh COPMUPOBAHHOCTh Y 00YYAIOIINXCS YMEHUI:

®  HCNOJB30BATHh IIOHATHSA: Macca M pasMepbl MOJIEKYJ, TEIIOBOE
JBUKEHWE  aTOMOB M MOJIEKYJl, arperatHbleé  COCTOSIHUS ~ BEIECTBa,
KPUCTAIUTMYECKUE W aMOp(HbIE TeNa, HACBHIIEHHBIH M HEHACBHIIICHHBIA map,
BJIQXKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOM JIBUIaTEllb,
AJIIEMEHTAPHBINA 3JEKTPUUECKUN 3apsijl, SJIEKTPUYECKOE TMOJE, MPOBOJHUKH U
JUAJIEKTPUKH, TIOCTOSIHHBIN JIEKTPUYECKUM TOK, MATHUTHOE I0JIE;

e pa3nuuaTh  SABJIEHMS  (TEIUIOBOE  pacUIMpEHHWE U CXKaTue,
TeIUIonepeaya, TEIJIOBOE PABHOBECHE, CMAauyMBaHUE, KalWJUISIPHBIE SIBJICHUS,
UCIIapeHue, KOHACHcalus, IUIaBICHHE, KpUCTauM3auus (OTBEpJEBaHUE),
KUIIEHWE, Temionepenaya  (TEIUIONPOBOJHOCTh, KOHBEKIUS, HU3JIyYEHHE),
ANEKTpU3alUsl TEJ, B3aUMOJCHCTBUE 3aps/iOB, JACHCTBUS SJIEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBAE MATHUTOB, JEHCTBAE MATHUTHOTO IIOJIS Ha
IOPOBOJAHUK C TOKOM, DJEKTPOMAarHUTHas MHAYKLHUSA) IO OINHCAaHUI0 HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIMX JIAHHOE
(bu3nUecKoe SIBJICHHUE;

®  pacno3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3HUYECKUX SIBIICHUNA B
OKpYXalollleM MHUpe, B TOM 4YucCJe (PU3NYECKHE SBJICHHUS B MPUPOIE:
MIOBEPXHOCTHOE HATSIKEHUE W KalWJUIIPHBIE SIBJICHHS B NPUPOJE, KPUCTAILIBI B
npupone, wuznydenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl,
oOpa3oBaHME pOCHI, TYMaHa, UHEsl, CHETra, 3JIEKTPUUECKHE sIBJICHUs B aTMocdepe,
AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE MoJie 3eMJH, JApeid MOoJIOCOB,
pOJIb MAarHUTHOTO MOJISI ISl JKU3HU Ha 3emile, MOJISIPHOE CHUSIHUE, MPU ITOM
NEePEeBOUTh MPAKTUYECKYI0 3aJadyy B Y4YeOHYIO, BBIJIEIATh CYLIECTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

®  ONKCHIBaTh H3YYCHHbIE CBOMCTBA Tel U (U3UYECKUE SBIICHUS,
UCHIONB3Ysl  (pU3MUEecKHe BeIMYMHBI (TeMmrepaTypa, BHYTPEHHSS OSHEprus,
KOJIMYECTBO TEIUJIOThI, YZAEJIbHas TEIJIOEMKOCTh BEIECTBA, YAENbHAs TEIUoTa
IUIaBJICHUS, YIeNbHas TeIuioTa NmapooOpa3oBaHMs, YIelbHas TEIUIOTa CropaHus
TOIUIMBA, KOA(DPHUIIMEHT MOJE3HOTO EUCTBUS TEIJIOBOM MAaIllMHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3AyXa, DJEKTPUYECKHM 3apsii, CcuUjla TOKa, DJIJIEKTPUUYECKOe
HaIpsHDKEHUE, COMPOTUBIIEHUE MPOBOJHUKA, YIEJIBHOE CONPOTHBIIEHUE BELIECTBA,



paboTa W MOIIHOCTh BJEKTPUYECKOrO TOKa), MpPU OINUCAHUU MPABUIBHO
TpakToOBaTh (PU3MYECKUNA CMBICT MCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS U
CAUHUIIBI (DU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYJIbl, CBS3bIBAIOIIME JaHHYIO
bu3MYeCKyl0 BEIMYUHY C JAPYTUMH BEIMYMHAMH, CTPOUTH Ipa@UKU H3yUEHHBIX
3aBUCUMOCTEH (PM3NUECKUX BEITUYHH;

®  XapaKTepu30BaTh CBOMCTBA TeN, (PU3WUYECKHE SBICHUS U TMPOIIECCHI,
WCIIOJIb3Ys OCHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO--KUHETHYECKON TEOPUU CTPOECHUS
BEIIECTBA, MPUHILMUI CYNEPIO3ULIUUA ToJieH (Ha KAa4yeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHMs 3apsaa, 3akoH Oma 1 yyacTka 1enu, 3akoH [xoynsa—JIeHna, 3akoH
COXpaHEHUs] SHEPTruu, MpPU STOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

®  O0BACHATH (PpU3MYECKUE MPOIIECCHI U CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE€ CUTyaluld NPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BbISBIATH
MPUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 TOTUYECKHUX IIaroB
C omopoil Ha 1-2 W3Y4YEHHBIX CBOMCTBAa (PU3UYECKHUX SIBICHUH, (DPUINIECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;

e  pemarh pacyETHbIC 3aJa4yd B 2—3 JIEUCTBHS, WCMOJIb3YS 3aKOHBI U
dbopMmyIibl, CBs3BIBAIONINE (PU3NUECKHE BEIMYUHBI: HAa OCHOBE aHaIu3a YCJIOBUS
3alaud  3alUCHIBaTh KPATKOE YCIOBHE, BBISBIATh HEAOCTATOK JaHHBIX IS
penieHus 3a7a4u, BEIOUpaTh 3aKOHBI U (GOPMYIIbl, HEOOXOIUMBIE JIJIsi €€ PEIICHMUS,
MPOBOJIUTH PACU€Thl U CPABHUBATH MOJYUYCHHOE 3HAYCHUE (PU3NYECKON BEITMUYUHBI
C U3BECTHBIMU JIAHHBIMH;

®  pacrno3HaBaTh MPOOJIEMbl, KOTOPhIE MOXHO PEHIUTh MPU TMOMOIIU
bu3nYecKuX METOJ0B, HCHOJIb3ysl  ONHMCAaHUE KCCIIEAOBaHUSA,  BBIACIAThH
MPOBEPSIEMOE TPEAIOIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAJKA MPOBEACHUS
UCCIIEIOBAHUSI, 1€JIaTh BBIBOJBL

®  MPOBOJAWUTH OMBITHI MO HAOMIOJACHUIO (U3HYECKUX SIBICHUN WU
¢bu3nyeckux CBOMCTB TeN (KamWJUISIPHBIC SIBJICHUS, 3aBUCHUMOCThH JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MIpoLiecca OCTBIBAHUA U
HAarpeBaHUs TMPU MIYYCHUH OT I[IBETa M3Nydyaromed (morionaroiei)
MOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYPHI KUIKOCTH U TUIOIAIN
€€ MOBEPXHOCTHU, DJICKTPU3ALMS TEJl U B3aUMOJICUCTBUE DJICKTPUUECKUX 3aPSIOB,
B3aMMOJICHCTBUE TIOCTOSIHHBIX MAarHUTOB, BU3yaJIM3allisl MarHUTHBIX TIOJIEH
MOCTOSTHHBIX MArHUTOB, JCHCTBHS MAarHUTHOTO TMOJs Ha TMPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMArHWTA, CBOMCTBA DJIEKTPOABUTATEINl IOCTOSHHOTO TOKA):
dbopMyIUpOBaTh MPOBEPSIEMBbIE  MPEANOJI0XKEHUSA, COOMpaTh YCTAaHOBKY U3
MPEIOKEHHOr0 000pyIOBaHUs, OIUCHIBATH XOJ ONbITa U (POpMYIUPOBATH
BBIBO/IbI;



®  BBINOJHATH INPSMBIE M3MEPEHUs TEMIIEpaTypbl, OTHOCUTEIIBHOU
BJIQ&XKHOCTH BO3/lyXd, CUJIbl TOKA, HANPSKEHHUs C MCIOJIB30BAHUEM aHAJIOIOBBIX
npuOOpPOB U JATYUKOB (PU3UUYECKUX BEIMUMH, CPABHUBATH PE3YIbTAThl U3MEPEHUN
C YYETOM 33JaHHOM a0COJIFOTHOW MOTPELIHOCTH;

®  TPOBOAWTH HCCIEAOBAHWE 3aBUCHUMOCTH  OJHOM  (hu3HUECKOi
BEJIMYMHBl OT JPYroM C HUCHOJB30BAaHUEM NPSIMBIX H3MEPEHUN (3aBHCHUMOCTb
COIPOTHUBJICHUS ITPOBOJHUKA OT €r0 JUIMHBI, IUIOMIAJNA IIONIEPEYHOIO CEUYCHHUS U
YAEIBHOIO COINPOTHBIICHHS BEIIECTBA IPOBOJHMKA, CHJIBI TOKA, MAYIIErO 4Yepes
IIPOBOJHUK, OT HAIPSLKEHHS HA POBOAHHUKE, UCCIIEIOBAHNE MTOCIEN0BATENBHOTO U
NapaJyieIbHOTO  COEJUHEHUH NPOBOJHMKOB): IJJAHUPOBATh HCCIIEOBAHUE,
coOMpaTh YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIIEIysl NPEJIOKEHHOMY IUIaHY,
¢bukcupoBaTh pe3yabTaThl MOJIYYCHHON 3aBUCHMOCTH B BUE TaOMUI U TpadUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIICIOBAHUS;

®  [IPOBOAMTH KOCBEHHbIE U3MEpPEHUs (PU3MUECKUX BEIUYUH (yAeNbHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHBIICHHE IPOBOJHHMKA, padoTa U MOIIHOCTH
AIEKTPUYECKOr0 TOKA): TUIAHUPOBATh U3MEPEHUS, COOUPATh SKCHEPUMEHTAIBHYIO
YCTaHOBKY, CJEAyd NpPEMIOKEHHOW WHCTPYKIMU, W BBIUHCIATH 3HAYECHUE
BEJINYUHBL;

e coOmogaTh TMpaBWiIa TEXHUKM Oe30macHOCTH MHpu  pabore ¢
71a060paTOPHBIM 000PYI0BAHUEM;

®  XapakTepu30BaTh MPUHLMUIIBI JEUCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX ONHUCAaHUS (B TOM YHUCIE: CHUCTEMA
OTOIUIEHUS JIOMOB, THUTPOMETp, HapoBas TypOMHa, amImepMeTp, BOJBTMETP,
CUETYMK  IJIEKTPUYECKOM  DHEpPruM,  BJIEKTPOOCBETUTEIbHBIE  NPUOOPHI,
HarpeBaTeNbHbIE AIEKTPONPUOOPHI (IPUMEPHI), FIEKTPUUECKUE MPEIOXPAHUTENH,
AIIEKTPOMArHUT, 3JIEKTPOJIBUraTeNlb IMOCTOSHHOTO TOKA), HCIHOJbB3ys 3HAHUA O
CBOMCTBaxX (PU3MUYECKUX SBJICHUNA U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

®  pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOIMCTBA U MU3MEPUTEIbHbBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC,  IICUXPOMETpP, TUIPOMETP, JBUraTreilb BHYTPEHHEIO  CrOpaHus,
AJIEKTPOCKOII,  PEOCTaT), COCTABJIATh CXEMbI  JJICKTPUYECKHX  LEeNe ¢
NOCJIENOBATENbHBIM W NApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasinyas
yCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX 1IETEH;

®  [PUBOAUTH NpHUMEpPbl (HaXOAUTh UHGOPMAIMIO O MpUMEpaXx)
IPAKTHYECKOTr0 MCMOIb30BaHUS (PU3NUECKUX 3HAHUN B MOBCETHEBHOM XKU3HU IS
oOecrieueHuss OE30MaCHOCTH TpU OOpalieHuu ¢ TpUOOpaMu M TEXHUYECKUMH
yCTPOMCTBAMH, COXpPaHEHHUS 370pPOBbsi U COONIIONEHUS HOPM SKOJIOTHMYECKOIo
TOBEJICHUS B OKPYKAIOIIEU CpelIe;



®  OCYUIECTBJIATh IMOUCK HH(pOpMaLUU (PU3HMUECKOTO COAEPKAHUSA B
WHTepHeTe, HA OCHOBE MMEIOIIMXCS 3HAHUHN U IMYTEM CPaBHEHUS TOTIOJIHUTEIbHBIX
UCTOYHUKOB BBIJCISATh MH(OPMALNIO, KOTOpasi SBISETCS MPOTUBOPEUMBON HIU
MOJKET OBITh HEIOCTOBEPHOM;

®  UCHONB30BaTh TMPH BBINOJHEHWW YUYEOHBIX 3aJaHUNl HAy4dHO-
-IONYJISIPHYIO JIUTEPATYPY (PU3MUECKOIO COAEpIKaHMsI, CIPABOYHbIE MaTepUabl,
pecypcel cetu MHTepHer, BiaaeTrh MNpUEMaMH KOHCIIEKTHUPOBAHHUS TEKCTa,
npeoOpa3oBaHus HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e  co37aBaTh COOCTBEHHBIC MUCbMEHHBIE M KpaTKUE YCTHBIE COOOIICHHUS,
000011as1 nHGOPMALIKIO U3 HECKOJIBKUX HUCTOYHUKOB (PU3NUYECKOTO COJIEPKaHUs, B
TOM  4YHclie MyONUYHO  MPEACTABIATh  PE3yNbTaThl  MPOEKTHOM — WiH
UCCIIEIOBATENBCKOM 1€ATEIBHOCTH, IPU 3TOM I'PAaMOTHO HUCIIOJIb30BATh N3Y4YEHHBIN
NOHATUMHBIM  ammapar  Kypca  (U3MKH,  CONPOBOXAATbh  BBICTYIUICHHE
MIPE3CHTALUEN;

®  [IpU BHINOJHEHUH Y4EOHBIX MPOCKTOB U UCCICIOBAHUMA (DU3HMUECKUX
IPOLIECCOB  paclpenesiaTh OO0S3aHHOCTM B TIpynmne B  COOTBETCTBUU  C
IOCTABJICHHBIMU 3a/ladyaMH, CIEAUTh 3a BBINOJIHEHWEM IUIaHa JEUCTBUH U
KOPPEKTHUPOBATh €ro, aJeKBaTHO OLCHHBATh COOCTBEHHBIN BKJIAJ] B JAEATEIbHOCTD
IpyMIibl, BEICTpauBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBHUE, MPOSIBIISIS TOTOBHOCTh
paspemarb KOHQIUKTHI.

K koHiy oOyueHus B 9 kiacce mpeIMETHbIE Pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YJAIOIINXCS YMEHUM:

®  WCIONB30BaTh TMOHATHS: CHUCTEMa OTCUéTa, MaTepuajbHas TOYKa,
TPAEKTOPHSI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUXKEHUS, nepopmanus (ynpyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3ku, HEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH TBEPAOTO
Tejaa, pPaBHOBECHE, MEXAHMYECKHE KOJeOaHWsi M BOJHBI, 3BYK, HH(Pa3ByK U
yIIbTPa3BYyK, 3JIEKTPOMATHUTHBIC BOJIHBI, IIKajla 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OMU30PYKOCTh M JAIBHO30PKOCTb, CIIEKTPHI MCITYCKAaHUS W TIOTJIOMICHHUS, alb(a-,
OeTa- 1 raMMa-U3JIy4eHHs], U30TOIIbI, sIEPHAst SHEPTETUKA;

®  paznuyaTh SIBJICHUS (paBHOMEpHOE U HEPABHOMEPHOE
OpSIMOJIMHEMHOE JIBMJKEHUE, PaBHOYCKOPEHHOE MpPSIMOJMHEMHOE JBH)KEHUE,
CBOOOJHOE  TMaJIeHHe TeJl, pPaBHOMEPHOE JBWKEHUE TI0  OKPY>KHOCTH,
B3aMMOJICHICTBHE TeJ, pEaKTUBHOE JBIKCHHE, KOJeOaTeNbHOEe JBIKECHUE
(3aTyxarolye W BBIHYXKJICHHBIC KoJieOaHUs), PE30HAHC, BOJIHOBOE JBIDKCHHE,
OTpa’keHUE 3BYKa, MPSIMOJIMHENHOE paclpoCTpaHEHHE, OTPAXKEHUE U TIPEJIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3IOKeHHE OeJIoro CBeTa B CIEKTP
U CIOXXEHUE CIEeKTPAJbHBIX I[BETOB, JMCIIEPCUSl CBETa, €CTECTBEHHAas



pPaAMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYAaTOro CHEKTpa U3Iy4YeHHUs) IO
ONMCAHMIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX
JaHHOE (PU3UUYECKOE SIBICHUE;

®  DAclo3HaBaTh MPOSBICHUE M3YyUYEHHBIX (PU3UUECKUX SIBICHUN B
OKpy>KaromeM Mupe (B ToM yucie (U3n4ecKue SBJICHHs B MPUPOJAC: MPUIUBBI U
OTJIUBBI, ABMKEHUE TIaHET COMHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[BETa TeJl, ONTUYECKUE ABJICHUS B IIPUPOJE, OMOIOrHYECKOe
NEHCTBUE BUIAUMOIO, YIbTPaUOIETOBOTO M PEHTTEHOBCKOTO M3JIY4YEHMH,
€CTECTBEHHBII paJUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, paJHOaKTUBHOE
U3JIy4eHHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPATUOAKTUBHBIX HM3IYyYEHUU Ha
OpraHM3M 4YeJOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a/ady B Y4EOHYIO,
BBIJICIISITh CYIIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;

e  ONHCHIBaTh H3YYCHHbIE CBOHCTBA Tel M (U3UYECKUE SBIICHUS,
UCHOJIB3Ysl (PU3UUYECKHE BEIUYMHBI (CPEIHSAsI U MTHOBEHHAsl CKOPOCTb Tela INpHU
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MMEPEMEILEHUE, TyTh, YIJIOBasi CKOPOCTbh,
CWJIa TPEHMS, CHUJIa YIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOJHOIrO MaJeHMUS,
BEC Tejla, UMITYJIbC TE€Ja, UMIYJbC CHIIbI, MEXaHHYECKas padoTa M MOIIHOCTD,
NOTEHIMAIbHASL JHEPrusi Teja, MOJHATOIO HaJl MOBEPXHOCTHIO  3EMJIH,
NOTEHIMAIbHASL JHEPrUsl CHXKATOW IpPYKMHBI, KMHETHYECKas SHEpPrus, IOJHas
MEXaHUYEeCKasl SHEPIUsl, NEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHbI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCThb CBETA, IOKA3aTElb IPEJIOMIIEHUS CpPEIbl), MPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUECKHUI CMBICI HCIOJIB3YEMBIX BEJIMUUH,
0o0O3HaueHUss W eAUHUIBl (PU3NYECKUX BEIUYHMH, HAXOAUTh (OpMyJbI,
CBS3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEIMYHMHY C IPYTUMU BEITUYUMHAMHU, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

®  XapaKTepu30BaThb CBOMCTBA TeJ, (PU3NYECKUE SIBJICHHUS U IPOLECCHI,
UCITOJIb3Ys 3AKOH COXPAHEHUs 3HEPrUH, 3aKOH BCEMHUPHOIO TATOTEHUS, TPUHLUI
CYNEpIO3ULIMA CHWJI, MPUHILMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbiOoTOHA,
3aKOH COXPAaHEHHMs UMITYJIbCa, 3aKOHbI OTPAXKEHHS U MPEJIOMIICHUS CBETA, 3aKOHbI
COXpaHEHUs 3apsA0BOr0 U MAacCOBOTO YHUCEN MPH AJIEPHBIX PEAKIUAX, IPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

e  00BACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA TeJ, B TOM YHCJE U B
KOHTEKCT€ CHUTyalluid MpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISABIATH
MPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JTOTMYECKUX 1IaroB
C omopodl Ha 2-3 HW3YYEHHBIX CBOICTBAa (PU3NYECKHUX SBJICHUH, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;



e pemaTh pacu€THblE 3aJayd (ONUparollMecs Ha cucremy u3 2-3
ypaBHEHUM), UCHOJb3Yysd 3aKOHbI W (QOpPMYyIbl, CBS3bIBatOIIUME (PU3NYECKUE
BEJIMUMHBI: HA OCHOBE aHajM3a YCIOBUS 3a/ladll 3allMChIBAaTh KPaTKOE YCIIOBHUE,
BBISIBJISITH HEAOCTAIONIME WIM M30BITOUHBIE JaHHBIE, BbIOWpaTh 3aKOHBI U
dbopMyIbl, HEOOXOAMMBIC [UIsI PELICHHUsS, MPOBOAUTH pAc4Y€Thl W OICHUBAThH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BETUYHHBI,

®  pacrosHaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEUIUTh MPU MOMOIIU
bu3MYeCKUX  METOJIOB, HUCIOJb3ys  ONUCAHUE HCCIEHOBAHUS,  BBIICIATH
IPOBEPSIEMOE TPEANONOKEHUE, OICHUBATh MPABMWJIBHOCTH IMOPSIKA MPOBEICHUS
UCCIICIOBaHMSI, JIeNaTh BBIBOJBI, HHTEPIPETUPOBATh PE3YNbTaThl HAOMIOACHUN U
OTIBITOB;

®  TPOBOAWTH OMBITHl MO HAOMIOJECHUIO (PUINYECKUX SIBICHUNA WU
¢usznyeckux CBOMCTB Ten (M3ydeHHe BTOporo 3akoHa HplooToHa, 3akoHa
COXpaHEHUsI PHEPTUH, 3aBUCUMOCTH MEeproAa KoJeOaHUil MPYKUHHOTO MasTHHUKA
OT MaccChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILTUTY/bI MaJbIX
KoJIe0aHu#, MPSAMONMHEHHOE PAacIpOCTPAaHEHUE CBETA, PA3JIoKeHHE Oeloro cBera
B CHEKTp, HU3y4YEHUE CBOMCTB HM300pakKeHUS B IUIOCKOM 3€pKaje U CBOICTB
n300paXkeHusl TpeaMera B coOuparonied JiMH3e, HaOJIOJACHUE CIUIOMIHBIX U
JUHEWYAThIX CIEKTPOB H3IYUYEHHs): CaMOCTOSTEIbHO COOMpPATh YCTAHOBKY U3
n30BITOYHOTO Habopa 00OpYyOBaHMs, OMMCHIBATh XOJ OIbITA U €r0 Pe3yJbTaThl,
bopMyIMpOBaTH BHIBO/IBI,

®  TPOBOAWTH TPU HEOOXOJUMOCTH CEPHUI0 TIPSAMBIX H3MEPEHUH,
ONpefeNssi cpeqHee 3HAUeHHE H3MepsieMOl BeJM4YuHbl ((POKYCHOE pacCTOSHHE
coOuparomied  JHMH3bI),  OOOCHOBBIBaTH  BBIOOp  cmocoba  U3MEpEeHHs
(M3MepUTENBHHOTO MPUOOpa);

®  [POBOAMTH MCCIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH C
UCTIONb30BAaHUEM TIPSMBIX H3MEpEHHH (3aBUCUMOCTh TYTH OT BpPEMEHH TpHU
PAaBHOYCKOPEHHOM JIBMKEHUM O€3 HadyaJlbHOW CKOPOCTH, Tepuoaa KojeOaHui
MaTEeMaTHYECKOTO MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTiia OTPaKEHHUs CBETa
OT yria MaJeHWs M yria MpeJOMJICHHS OT yrjia TMaJIeHus): IJIaHUPOBATh
UCCJIEJOBaHUE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3YJIbTAThI
MOJIYYCHHONW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJIE TaOMWIl U Tpa(uUKOB,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

®  TPOBOAWTH KOCBEHHBIE HM3MEPEHHUs (PU3MUECKHX BEIMYWH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TMPH PaBHOYCKOPEHHOM JIBWKCHHH, YCKOpPEHHE
CBOOOJHOTO TaeHUs, KECTKOCTh MPYKUHBI, KOAPOUIIMEHT TPEHUS CKOJIBKCHUS,
MEXaHMUYeCKas pabdoTa M MOIIHOCTh, dYacToTa HM TIEpHOJ  KojcOaHUU
MaTEeMaTHYECKOr0 U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHiia coOMparolei



JUH3bI,  PAJAMOAKTUBHBIM  (OH):  MIaHUpOBaTh  U3MEPEHHs,  CcOoOHpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIMOJIHATh U3MEPEHHUSI, CIIEAYsI MPETI0KEHHON
WHCTPYKIIMHU, BBIUYUCIATH 3HAUYCHHE BEJIMYMHBI M aHAIM3UPOBATh IMOJYyYEHHbIE
pe3ynbTaThl ¢ YUETOM 33JJaHHOM MOTPEIIHOCTH U3MEPEHUMH;

e coOmofaTh TMpaBWiIa TEXHUKHM O€30macHOCTH TMpu  pabore ¢
71a00paTOPHBIM 00OPYAOBAHUEM;

®  pa3nuMyaTh OCHOBHbBIE NMPHU3HAKH HM3YUYCHHBIX (PU3NYECKUX MOJEIEH:
MaTepHuaibHas TO4YKa, a0COIIOTHO TBEPOE TEI0, TOUCUHBIM MCTOUHUK CBETA, JIyY,
TOHKas JIMH34, JIaHETapHAasi MOJEb aTOMa, HyKJIOHHAsI MOJEIb ATOMHOTO S1pa;

®  XapakTepu30BaTh MPUHIUIBI JCUCTBUS HW3YYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPON Ha MX OMUCaHUA (B TOM YHCIE: COUAOMETD,
JATYMKU TOJI0KEHUS, PACCTOSIHUSA U YCKOPEHUS, paKkeTa, 3X0JIOT, OUKH, IEPUCKOII,
¢oToanmapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBaX (DU3MYECKUX SABJICHUM U
HEe00X0aUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

®  UCIONB30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH HM3yYEHHBIX
TEXHUYECKUX YCTPOWCTB, M3MEPUTEIbHBIX NPUOOPOB U  TEXHOJOTHYECKHX
IPOLECCOB MPU PEIICHUN Y4eOHO--IIPAKTUUECKHUX 3a/lay, ONTUYECKUE CXEMBbI AJIs
NOCTPOEHUS N300paKEHH B IIJIOCKOM 3epKajie U coOuparonien JuH3e;

®  [PUBOJAUTH TpHUMEpPHl (HaXOAUTh UWHGOPMAIMIO O MpUMEpax)
MPAKTHYECKOTO MCIOIb30BaHUS (PU3NUECKIX 3HAHWN B TIOBCETHEBHOM KU3HU TS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ NpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMH, COXpPaHEHHUS 3I0POBbsl U COONIIONECHUS HOPM 3KOJIOIMYECKOIo
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

®  OCYIIECTBIATh TOWCK HH(OpMANUU (PUINYECKOTO COJEPKAHUS B
HuTepHeTe, caMOCTOSTENBHO (POPMYTUPYST TMOMCKOBBIM 3allpoc, HAXOIUTH ITYyTH
OTIpe/ieNIeHUs] JOCTOBEPHOCTH MOMyYeHHOW HMHQOpPMAIMH HAa OCHOBE MMEIOIIUXCS
3HAaHUU M TOTIOJTHUTEIHHBIX NICTOYHHUKOB,

®  CMOJB30BaTh TIPU BBINIOJHEHUH YYE€OHBIX 3aJlaHuil  HAy4YHO--
HOMYJISIPHYIO JINTEparypy (U3HUECKOro COJEp)KaHus, CHpPaBOYHbIE MaTepuabl,
pecypcel cetu MHTepHeT, BiameTh NpUEMaMHU KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBanusi ”HGOPMAIIUU U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;

e  co3daBaTh COOCTBEHHBIC NHUCHMEHHBIE W YCTHBIE COOOINEHHUS Ha
OCHOBE HMH(OpPMAIMK W3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COICpKaHUs,
nyOMUYHO TIPEACTABIATH PE3YyJIbTaThl MPOCKTHOW WM  HCCIIEI0BATEIHCKON
JNESATENbHOCTH, IIPU 3TOM TPAMOTHO HCIIOJIb30BaTh W3YYEHHBIN TOHSITUWHBIN
anmapar M3y4aeMoro pasziena (U3MKM M CONMPOBOXIATh  BBICTYILJIEHUE
npe3eHTaIuen ¢ yaéToM 0COOCHHOCTEH ayIMTOPUN CBEPCTHUKOB.



1. COAEPKAHMUE OBYYEHUSA

7 KIIACC

Pa3nen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAIOLIEro MUpa.

®usuka — Hayka o npupone. SBinenus npuponasl. OU3NYECKUE SBIICHU:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BenuuuHbl. V3Mmepenue ¢usnyeckux BenudyuH. Puznueckue
npuOopsl. [lorpemHocTs u3mepeHnit. MexxayHapoHasi CUCTeMa €ANHHIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAayKd M3y4daloT IPUPOLY.
EcTecTBEHHO-HAYYHBIM METOJl TO3HAHMS: HAOJIOJACHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHnyeckue, TEIUIOBBIE, 3JEKTPUUYECKUE, MATHUTHBIC, CBETOBBIC
SIBJICHHUSI.

2. @®uznyeckue NpudOpsI U NPOLEAYPA MPSMBIX U3MEPEHUI aHATIOTOBBIM
U U (GPOBBIM MPUOOPOM.

Jlabopamopnwie pabomuel u onvimol.

OmnpeneneHue UEHbI IeJIEHUs IIKaJIbl U3MEPUTEILHOTO TpUOOpa.
N3mepeHne pacCcTOSHUIN.
N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETa.

Hwn e

Onpenenenue pa3sMepoB MaJIbIX TEJ.

5. UW3mepenue TemnepaTypsl IpH MOMOIIYU >KUIKOCTHOIO TEPMOMETpPA U
JATYMKA TEMIIEPATYPHI.

6. [IlpoBemenue wucCcIeAOBaHUA 1O TPOBEPKE TUIIOTE3bI: JAIbHOCTH
noJi€Ta MIapuKa, MyIIEHHOTO0 TOPU30HTAIbHO, TEM OO0JbIle, YeM OOJIbIlE BhICOTA
yCKa.

Pa3znea 2. IlepBoHavaibHbIe CBECHUS O CTPOCHUH BeLIeCTBA.

CrpoeHue BellecTBa: aTrOMbl W MOJIEKYJbI, WX pa3mepbl. OMBITHI,
JIOKa3bIBAIOIINE JTUCKPETHOE CTPOCHHE BEUIECTBA. J[BMKEHHE 4YaCTUI BELIECTBA.
CBsA3b CKOPOCTH JBWKEHHS YacCTUI[ C TeMIepaTypoill. bpoyHOBCckoe IBHMKEHUE,
nuddyszus. BzaumoaeiicTBre 4acTHI] BELIECTBA: TPUTSIKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHHMSI BEIIECTBA: CTPOCHUE Ta30B, KUJKOCTEU U TBEPIBIX
(kpuctammyeckux) Tesl. B3anMocCBs3p MEXKy CBOWCTBAMU BEIIECTB B Pa3HbBIX
arperaTHbBIX COCTOSHUSIX U UX aTOMHO-MOJICKYJISAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/JIbI.



Jemoncmpauuu.

1. HaGmronenue OGpOyYHOBCKOIO JIBHXKCHHUSI.

2. HabGmonenue nuddysun.

3. HaOmionenune sBIeHU#, OOBACHSIOUIMXCS MNPUTSDKEHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwie pabomel u onvimol.

1. Ouenka guaMeTrpa aroMa METOAOM PsSAOB (C HCIOJIB30BAaHUEM
dboTtorpaduii).

2.  OmnbIThl MO HAOIIOACHUIO TEMJIOBOTO PACIIUPEHHUS Ta30B.

3. OmnbiTbl 1O OOHApY)XEHUIO  JCHCTBUS CHUJ  MOJEKYJISIPHOIO
MPUTSHKCHUS.

Pa3nen 3. /IBu:keHMe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe NBUWKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKCHUS.

SBneHne wHepuuu. 3aKOH MHEpUUU. B3aummopaeilcTBHe Ten Kak MpUYMHA
M3MEHEHUsI CKOPOCTH JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[ImoTtHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.

Cuita kaK XapakTepUCTHUKA B3auMOAEUCTBUSA Tell. Chila yIpyrocTd U 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUA U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHnuecKoro IBUKEHHUS TeNa.

N3Mepenne cKkopoCTH MPSIMOJIMHEUHOTO JBUKEHUS.
HabGnronenue siBjeHUS] HHEPLIVH.

HabGnronenune n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEII.

ok, wNhE

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopnwie padbomul u onvimol.

1. Omnpegenenre CKOPOCTH PAaBHOMEPHOTO JIBHKEHMs (IIapuka B
YKUJIKOCTH, MOJICNTN AJIEKTPUUECKOTO aBTOMOOUJIS U TaK Jiajiee).

2. OmnpeneneHue cpeHel CKOPOCTU CKOJBXKEHUSI OpyCKa WU IIapuKa 1o
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPAOIO Tea.



4.  OmeITHI, JEMOHCTPHPYIOIIINE 3aBUCUMOCTD pacTsDKEeHUS
(medopmarun) Ipy>KUHBI OT TPUIIOKEHHOU CHIIBI.

5. OmnbIThI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIbKEHHUS
OT Beca Tella M XapaKkTepa COMPUKACAIONTNXCS TOBEPXHOCTEH.

Pasnen 4. /laBienne TBEPABIX TeJl, JKMIAKOCTeH U ra3os.

HaBnenne. CrocoObl yMEHBUIEHUSI W YBEIWYEHUs JaBiieHus. JlaBineHue
rasa. 3aBUCUMOCTb JIaBJICHUs raza oT 00béMa, TemnepaTypsl. [lepenada naBneHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaia. [IHeBmaTmyeckune
MalIMHbl. 3aBUCUMOCTh JABJIEHMS KMJIKOCTH OT TNyOuHBL. ['mapocrtarnueckuit
napajokc. Coobaromuecs: cocynsl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emnu u atmocepHoe naBneHue. [IpuuuHbl CyliecTBOBaHUs
Bo3aymHOM oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(EPHOTO TABJICHHUS.

JleiicTBUE JKMAKOCTH MW Tra3a Ha I[OIPYKEHHOE B HHUX  TelO.
BrrrankuBatomast  (apxumeznoBa) cuia. 3akoH Apxumena. IlmaBanme Ten.
Bo3snyxoriaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTH JaBJICHUS Ta3a OT TEMIIEPATyPHI.

2. Tlepenmaya maBieHUS KUIKOCTHIO U Ta30M.

3. CooOmaromniiecst CoCy/Ibl.

4. TunpaBaM4ecKui mpecc.

5. IlposiBnenue neiicTBus aTMOCHEPHOTO IaBIICHUS.

6. 3aBHCHMOCTb BHITAIKHBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHON YacTh
T€JIa ¥ TUIOTHOCTH KHUJKOCTH.

/. PaBEHCTBO BBHITAJIKUBAIOIICH CUIIbI BECY BRITECHEHHOW YKUKOCTH.

8. VYcioBue maBaHWS Te: IUTABAaHWUE WM TOTPYXEHUE TEI B
3aBUCUMOCTH OT COOTHOIIIEHUS IUIOTHOCTEMN TEJA U KUIAKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. MUccaemoBaHume 3aBUCHMMOCTH Beca Tejla B BOIE OT OOBEMa
MOrPYKEHHOMU B )KUIKOCTh YaCTH TeJa.

2. OmpeneneHue BBITAIKUBAIONMICH CUJIBI, JEHCTBYIONIEH Ha TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIBI, JEHCTBYIOIIEH Ha
TEJIO B JKMAKOCTH, OT MacChl TeJa.

4.  OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMA MOTPYKEHHOU B KHUIKOCTh YaCTU
T€JIa U OT INIOTHOCTH KUJKOCTH.



5.  KoncTpyupoBanue apeoMerpa WIM KOHCTPYMPOBAHUE JOJAKU H
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTDH. DHEPrHUs.

Mexanuueckass padora. MomHocTs. IIpocTeie MeXaHU3MBL: pblyar, OJOK,
HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecusi pbruara. IlpuMeHeHuwe npaBuiia
paBHOBecus pbryara K OJoky. «3osoroe mpaBuiao» Mexanuku. KIIJ[ mpocTeix
MexaHu3MOB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W NOTEHUUAJbHAs DSHEPTHUS.
[IpeBpalilieHre OJHOTO BH/IA MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. Onmnpenenenue pabOTbl CUJIbI TPEHUS] MPU PABHOMEPHOM JBUKECHUU
T€Ja MO0 TOPU3OHTAIIBHON MMOBEPXHOCTH.

2. MHccnenoBanue ycinoBUi paBHOBECHS phluara.

3. Hswmepenue KIIJ[ HakIOHHO# MIIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTUH.

8 KNIACC

Paszpnes 6. TeruioBbie siBJICHUA.

OCHOBHBIE TOJIOKEHHSI MOJEKYJSIPHO--KUHETUYECKOW TEOPUH CTPOCHHS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OINBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH.

Mopenu TBEPAOTO, KUIAKOIO M Ta3000pa3HOrO COCTOSIHMM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, XKUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOKEHUW MOJEKYJISAPHO--KUHETUYECKOW TEOPHH.
CmaunBaHNE U KalWUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsi3p Temneparypbl €O CKOPOCTBIO TEIUIOBOI'O JIBHIKECHHSI
yactull. BuyTpenHsss sHeprus. CrnocoObl W3MEHEHUST BHYTPEHHEW SHEpruu:
Teionepesaya 17§ COBEpLICHNE paboThLI. Bunbl TEIUIoNEepEaauHn:
TEIUIONIPOBOAHOCTD, KOHBEKIIUS, U3IyYEHHE.

KonnuectBo TemmoTel. Y aeapHas TEIUIOEMKOCTE BEIIECTBA. 1 EMI000MEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMOC(HEPHOro
JABJICHUS.



Brnaxuocts Bo3myxa. DHEprus TOIUIMBA. YAEJbHAs TEIJIOTa CTrOpPaHMS.
[Tpunumnel padotel TermoBbix ABuratenei KIIJ remioBoro aeurarens. TemioBbie
JIBUTATEIIN U 3alATA OKPYKAIOIIECH CPEeIbI.

3aKOH COXpAHEHUS U MPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmtoneHue OpOyHOBCKOTO ABUKEHHUS.

2. Hab6monenue nuddysum.

3. HalGmonenue siBneHU cMauyMBaHUS U KalWUISIPHBIX SIBJICHUI.
4. HaOnroneHue TEIIOBOrO paclIMpEHUs Tell.

5. HM3MeHeHue naBieHUs Ta3a MpuU U3MEHEHHH 00bEMa U HarpeBaHHUU
WJIU OXJIQXKICHUU.

6. IlpaBumia uaMepeHus TeMIEpPaTyphl.

7. Buasl Teronepeaaydn.

8. OxuyaxaeHue Mpu COBEPIICHUHU PaOdOTHI.

9. Harpeanue npu coBepiieHHH pabOTHl BHEITHUMH CHJIAMH.

10. CpaBHeHHE TEIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HaOGntoneHue KumeHus.

12. HaGmtoneHnue nocTossHCTBa TEMIIEPATyphl IPH MJIaBJICHUU.

13. Moenu TeIrIOBEIX ABUTATENIEH.

Jlabopamopnwie pabomuel u onvimol.

1. OmnbiTel 1m0  OOHAapyKEHHUIO JEUCTBUS CHWJI  MOJIEKYJIAPHOTO
MPUTSHKCHHUS.

2.  OmbIThI MO BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIK caxapa.

3. OmnbITHI 10 HAOMIOJACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KHUIKOCTEH
Y TBEPIBIX TEII.

4. OmnpeneneHue AaBieHUs BO3yXa B OajIOHE MINPHULIA.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHHS BO3[yXa OT €ro
00BbEMa M HarpeBaHUs I OXJIAXKICHUS.

6. [IlpoBepka THUIMOTE3bl JIMHEHHOW 3aBHUCUMOCTH MJIMHBI CTOJOMKA
KUJIKOCTU B TEPMOMETPUUECKOM TPYOKE OT TeMIIepaTyphl.

/. HaOmonenve u3MeHEHUs BHYTPEHHEW SHEPIHH Tejla B PE3yJibTare
TEIJIoNepeay U padOThl BHEITHUX CHJI.

8. MHccnenoBaHue siBIeHUS TEIIIOOOMEHA MPU CMENTUBAHUN XOJOIHON U
ropsiueu BOJIBI.

9. Omnpenenenne KOJWYECTBA TEIUIOThI, MOJYYEHHOIO BOJOM MpuU
TEMJI000MEHE C HArPEThIM METATUYECKUM HUIUHAPOM.

10. Omnpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. HccnengoBaHue npouecca ucnapeHusl.

12. Omnpenenenrie OTHOCUTEIIBHON BIAKHOCTH BO3/IyXa.



13. OmnpeneneHue yaeabHOU TEIUIOTHI TUIABICHUS JIbJA.

Paznen 7. DjaekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onektpuzanus Ten. [[Ba poaa 3JeKTpUYECKUX 3apsAnoB. B3zanmmoneiicTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSDKEHHBIX TEN OT BEJIMYMHBI 3apsiIoOB U PACCTOSHUSI MEXAY TeIaMu).
Onektpudeckoe mnoje. Hanpsok€HHOCTh  AnekTpuueckoro mojsa.  [IpuHiun
CYINEpIIO3ULIMUA DJIEKTPUYECKUX TMOJed (Ha KayecTBEeHHOM ypoBHe). Hocurenu
AIEKTPUUYECKUX 3aPANIOB. DJIEMEHTAPHBIN dJIEKTpUUecKuid 3apsaa. CTpoeHUe aToMa.
[IpoBOAHUKH U TUDJICKTPUKUA. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIIOBHSI CYIIECTBOBAHUS DSIJIEKTPHUUYECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuia  ToOKa.  DJIEKTPUYECKOE  HANPSHKEHUE.
ConpoTuBieHHE MPOBOJHKKA. Y AEIBHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma
o ydactka uend. llocienoBarenbHOe W MapallIEIbHOE  COEAMHEHUE
ITPOBOJTHUKOB.

PaGota u MOIIHOCTH dJeKTpUuecKoro Toka. 3akoH Jlxoyns—JleHa.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHbIE  MarHuThl. B3aMMOAENCTBUME  TMOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE JJISl KU3HU Ha 3eMlie.
Oneir  Opcrega. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IlpuMeHneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VCnosb30BaHHWE 3JIEKTPOJABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. fIBiaeHue SIEKTPOMAarHUTHOM WMHAYKIMU. [IpaBuio
Jlenna. OnexrtporeHeparop. CnocoObl MOMYYEHUS DIEKTPUUECKOW HSHEPIUU.
DJIEKTPOCTAHIIMY HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Jlemoncmpayuu.

1. Dnexrpuzanus Te.

2. JIBa poma nNEKTpHUECKHX 3apsoB M B3aUMOJCHCTBUE 3apsKEHHBIX
TelL.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAs UHAYKIIHS.

3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJI0B.
[IpOoBOJHUKH W TUSJICKTPUKHU.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

N Ok~ W

M cTOUYHMKH MTOCTOSTHHOTO TOKA.



9. Jle#cTBHS JIEKTPUIECKOTO TOKA.

10. DnexkTpuyuecKuid TOK B )KUIKOCTH.

11. T'a30BbIit pa3ps.

12. W3mepeHue cuiibl TOKa aMIEPMETPOM.

13. H3mepeHue 3MeKTPUIECKOTO HAMPSKEHUS BOITBTMETPOM.

14. PeoctaT u Mara3uH CONpPOTUBJICHUH.

15. BzaumojeicTBUE OCTOSTHHBIX MarHUTOB.

16. MopenupoBaHu€ HEBO3MOKHOCTH pa3/iesICeHUs MTOJIOCOB MarHUTa.

17. MopenupoBaHue MarHUTHBIX TOJIEH TOCTOSIHHBIX MarHUTOB.

18. OmnwiT OpcTena.

19. MarunuTHO€ 1noJje ToKa. JJIeKTPOMAarHur.

20. JleticTBHE MarHWTHOTO TOJIS HA TPOBOTHUK C TOKOM.

21. DnexTpoaBUTATENh OCTOSHHOTO TOKA.

22. WccrnemoBaHue SBICHUS JICKTPOMATrHATHON WHTYKITHH.

23. OmbiTel Dapanes.

24. 3aBHCUMOCTb HAMpaBIICHUS HHAYKIIMOHHOTO TOKAa OT YCJOBHM €ro
BO3HUKHOBEHHUSI.

25. DIJeKTporeHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnsie pabomel u onvimol.

1. OmnpiTel MO HAOMIOACHHWIO AJICKTPH3AIMU TEN HWHIYKIHCH W TIPU
COMPUKOCHOBEHUH.

2. MHccrnemoBanue NeHCTBHS JJIGKTPUYECKOTO TIONS HAa TPOBOAHUKUA H
JTUDJICKTPUKH.

3. CoOopka u nmpoBepKa pabOThI IEKTPUIECKOM IIEMU MOCTOSHHOTO TOKA.

4. H3mepeHue u peryirupoBaHUE CUITBI TOKA.

5. H3mepeHue u peryaupoBaHHe HAIPSKEHUS.

6. HccremoBanue 3aBUCUMOCTH CHUTBI TOKA, MAYIIETO Yepe3 pe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

/. OnbITel,  JEMOHCTPUPYIOIIUME  3aBUCUMOCTh  JJIEKTPUUYECKOTO
COMPOTHUBJICHUS] TPOBOJHUKA OT €r0 JUIMHBI, TUIOMIAJN TOMEPEYHOTO CEUCHUS U
Marepuana.

8. IlpoBepka mpaBuiia CIOXKEHUS HANPSHKCHUM MPU MOCIIETOBATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. Ilpomepka mpaBuiia JUisi CHJIBI TOKa MPH MapaJIeIbHOM COCAUHEHUU
PE3UCTOPOB.

10. Omnpenenenue pabOThl AJIEKTPUUYECKOTO TOKa, HAYIIETO uepes
pe3ucTop.

11. OmnpeneneHrve MOITHOCTH DJICKTPUUECKOTO TOKA, BBIJEIIEMON Ha
pe3ucTope.



12. HccnenoBaHue 3aBUCHUMOCTH CHJIbI TOKA, MJYIIETO YEpe3 JIAMIIOUKY,
OT HaIpPsKEHUS Ha HEH.

13. Omnpenenenne KIIJI narpesarensi.

14. HccnenoBaHne MarHUTHOTO B3aUMOJECHCTBHSI TIOCTOSIHHBIX MAarHUTOB.

15. HM3ydeHue MarHUTHOTO TIOJII TOCTOSIHHBIX MAarHUTOB TIPU HUX
00BEIUHEHUU U PA3ICIICHUN.

16. WccnenoBanue MAEHCTBHUS SIEKTPUYECKOTO TOKA HAa MAarHUTHYIO
CTPEJIKY.

17. OmnbITel, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CUJIbl B3aMMOIECHCTBUS
KaTyIIKX C TOKOM U MarHuTa OoT CHJIbl TOKA U HalpaBJIEHUS TOKA B KATYIIIKE.

18. W3ydeHue aecTBHSI MArHUTHOIO MOJISL HA IIPOBOJIHUK C TOKOM.

19. KonctpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATEIS.

20. Uzmepenue KIIJI snexTpoaBUraTeIbHON yCTaHOBKH.

21. OnBITHI MO WCCIEIOBAHUIO SIBICHUS JJIEKTPOMArHUTHOW WHIYKITHH:
UCCIIEIOBAaHNE U3MEHEHU 3HAYCHUS M HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. MexaHnuyeckue siBJIeHHS.

Mexannueckoe nBwxkeHHE. MarepuanpHass Touka. (Cucrema oOTcUéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABWKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JIBUKCHUMU.

Yckopenue. PaBHOyckopeHHOE mpsiMoiinHENHOe ABuxeHue. CBOOOgHOE
najgeHue. OnwiThl ['anuies. PaBHOMEpHOE ABUXKEHUE MO OKpYKHOCTH. Ilepuon u
yactoTta oOpameHus. JIuHeitHass u yrioBasi ckopocTH. lleHTpocTpemmuTenbHoe
yckopenue. llepsbiii 3akoH HeroToHa. Bropoit 3akon Herorona. Tpetuit 3akoH
Hprorona. [IpuHimn cynepno3unuu cus.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHHUSI CKOJIbKEHHS,
CUJIa TPEHUS TTOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEeHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HeBecomocTs um meperpy3ku. PaBHOBecme marepuaibHOW TOUYKH. AOCOIIOTHO
TBEpHOE Teno. PaBHOBecne TBEPAOro Tella C 3aKPEIUIEHHOW OCBHIO BpALICHUS.
MowmenT cuiibl. LleHTp TskecTu.

Nmnynece Tena. U3menenne ummnynbsca. IMnynbe cuibl. 3aKOH COXpaHEHUS
MMIYyJibCa. P€akTUBHOE NBUKEHUE.

Mexannueckass pabota U MoUIHOCTb. PaboTa cui TsKECTH, YHNpPYTrocTH,
TpeHusi. CBs3b dHEpPruM U paboThl. [loTeHIIManbHas YHEPTUs Tela, MOJHATOTO HaJl
IMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbpHas SHeprus CxKaTou npyxuHbl. Knunetnueckas



sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrUU. 3aKOH COXPAaHEHMsSI MEXaHHYECKOU
DHEPIHUHU.

Jlemoncmpayuu.

1. HaOmroneHne MeXaHU4ECKOro JBMKEHMS Te€Ja OTHOCUTEIBHO PAa3HBIX
TEJI OTCUETA.

2. CpaBHeHHE MyTeW M TPACKTOPHIl JBIKEHUS OJHOTO M TOTO K€ Teja
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. H3mepeHue ckopocTH U yCKOPEHUS MPSMOJIIMHEHHOTO IBUKECHHUS.

4. MHccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO ABM)KEHUS.

5. HabGmroneHue nBM>XEHUs TeNa MO OKPYKHOCTH.

6. HaOmroneHne MeXaHWYECKUX SBJICHUH, MPOUCXOMAAIIUX B CHCTEME
orcuéra «Temexkka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBH)KCHUU
OTHOCUTEIBHO KaOMHETA (PU3UKH.

/. 3aBHCHMMOCTb YCKOPEHHMs TejJa OT MaccChl Tela U ACHCTBYIOIIEH Ha
HETO CHUJIBL.

8. HabGmroneHnue paBeHCTBA CUJI IPU B3aUMOJIEUCTBUU TEJL.

9. H3meHeHue Beca Tela IpU YCKOPEHHOM JBUKEHUU.

10. Ilepenaua umiysibca Ipyu B3aUMOJCHCTBUM TEN.

11. IIpeoOpa3zoBaHus SHEPTUU IPHU B3aUMOACHCTBUU TEN.

12. CoxpaHeHHe UMITyJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHHe UMITYJIbCa TPH a0OCOTIOTHO YIPYTOM B3aMMOACHCTBUM.

14. HaOnroaeHue peakTUBHOTO JIBUYKEHUS.

15. CoxpaHeHne MEXaHMYECKOU SHEPTUU TIPU CBOOOHOM I1aJICHHUU.

16. CoxpaHeHHME MEXaHUYECKOW OHHEPruM TPH JBIKCHUM Teja TOJ]
JIEVCTBUEM ITPYKUHBI.

Jlabopamopnsie pabomel u onvimol.

1. KoxctpyupoBanue TpakTa Ui pa3roHa U JaJbHEWIIEro
PaBHOMEPHOTO JIBH)KEHHUSI IAPUKA UITU TEJIEKKH.

2. OmpenencHue CpeaHEH CKOPOCTH CKONBKECHHS OpyCKa WJIH JBUKCHUS
HIapyKa M0 HAKJIOHHOM IIOCKOCTH.

3. OmpeneneHue yCKOpeHUs Tejia NMPU PaBHOYCKOPEHHOM JBHUKEHHUH T10
HAKJIOHHOU INIOCKOCTH.

4. HccnemoBaHwe  3aBUCUMOCTH  IIyTM ~ OT  BPEMEHM  IIpH
PAaBHOYCKOPEHHOM JIBUXKEHUHU 0€3 HayalbHOU CKOPOCTH.

5. IlpoBepka TrUMoTe3bl: €CIAM MPU PABHOYCKOPEHHOM JABMXKEHUU 0Oe€3
HAaYaJIbHOM CKOpPOCTH TMYTH OTHOCSATCA KaK psAa  HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIAE MPOMEXKYTKH BPEMEHH OJUHAKOBBI.

6. MHccnemoBanue 3aBUCMMOCTH CHUJIbI TPEHMSI CKOJBXKEHHS OT CHIIbI
HOPMAJIBHOTO JaBJICHMUS.



7. Omnpenenenue kodphuieHTa TPEHUS CKOJIBKECHHUS.

8. OmpeneneHue KECTKOCTH MPYKUHBI.

9. Onmnpeneneane pabOTHl CHJIBI TPEHUS TPH PABHOMEPHOM JIBIKCHUHU
TeJa MO TOPU30HTATBHON TTOBEPXHOCTH.

10. Ompenenennie pabOTHI CHUJIBI YOPYTOCTH TIPH TMOABEME Tpy3a C
WCITOJIb30BAaHUEM HEIOABMKHOTO U MOABHUKHOTO OJIOKOB.

11. HW3yueHue 3aKOHA COXPaHEHUS SHEPTUHU.

Pa3znen 9. MexannuecKue KoJ1e0aHUA M BOJIHBI.

Koneb6arenbnoe nBmwkenne. (OCHOBHBIE XapaKTEPUCTHUKUA KOJIeOaHMIA:
MEepUOoJ, YacTOTa, AMIUIMTYAa. MaTeMaTHUdecKuid W NPYKUHHBIA MAasTHHUKU.
[IpeBparnienre sHEPTUM MPU KOJIEOATSITHHOM JIBUKEHUH.

3atyxatome  kosiebaHus.  BwiHyxkzaeHHble  koseOaHusA.  Pe3oHaHc.
Mexannueckue BoOJiHBL. (CBOMCTBA MEXaHWYECKUX BOJH. [IpomonpHble W
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BeicOTa TOHa. OTpaxxeHue 3Byka. MHpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGmonenue xosebaHuil Tea MOA ACUCTBUEM CHIIBI TSHKECTH U CHJIBI
YIPYTOCTH.

2. HaGmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabGnronenue BRIHY)ICHHBIX KOJI€OaHM U PE30HAHCA.
PacnipocTpaneHue npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).
Habmrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

o 0k~ w

AKYCTHYECKHUIN PE30HAHC.

Jlabopamopnsie pabomel u onvimol.

1. OmnpeneneHre YacTOThl W TEpUOJAA KOJEOAHWUN MaTEMaTHYCCKOTO
MasITHHUKA.

2. OmpeneneHre 4YacTOThl H  MepUoaa KoJeOaHWM MPY>KUHHOTO
MasITHUKA.

3. HccnenoBanue 3aBUCHMMOCTU TIEpHOJa KOJEOAHWH TMOABEIICHHOTO K
HUTH TPy3a OT JIJTUHBI HUTH.

4. HccnemoBaHWe 3aBUCHMOCTH TepuUoAa KoJICOAHWUH TPYKUHHOTO
MasiTHUKa OT MacChl Tpy3a.

5. TlpoBepka HE3aBUCHUMOCTH TTepHOJIa KOJIeOaHUH Tpy3a, TOABEIICHHOTO
K HUTH, OT MacChl Tpy3a.

6. OmnbIThl, IEMOHCTPUPYIONIME 3aBUCHUMOCTh TIEpHOJa KoJeOaHUN
MPY>KUHHOTO MasiTHUKA OT MACChl Tpy3a M )KECTKOCTH MPY>KUHBI.



7. VI3MepeHue yckopeHHUs CBOOOJIHOIO MaJeHUSI.

Pa3zges 10. DieKTpOMArHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJE.  DJIEKTpOMarHuTHele  BOJIHBL.  CBOMCTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna »J€KTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJH JIJI COTOBOM CBSI3U. DJIEKTPOMArHUTHAs PUPOJIa CBETA.
CxopocThb cBeTa. BosHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu.

1. CaoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.

2. BoiuHOBBIE CBOICTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. W3yuyeHume CBOWCTB 3JEKTPOMArHUTHBIX BOJH C  IOMOIIBIO
MOOMIBHOTO TeedoHa.

Paszpnes 11. CBeroBbIe ABJICHUS.

JlyueBas  mopmenb  cBera.  HMcrounumkm — cBera.  I[IpsAmosnmHeiHOe
pacnpoctpaneHue cseta. 3atmenust Connna u JIynel. Otpaxkenue csera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

IIpenomnenue cBera. 3akoH npesiomyeHUs cBera. [loaHOE BHyTpeHHeEe
OoTpakeHue cBeTa. McCronb30BaHWE TMOJHOTO BHYTPEHHEIO0 OTPAXEHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xopx nyueir B smH3e. OnTtuyeckas cuctema QoTtoanmnapara,
MHUKpPOCKOIIa M Tejeckona. ['Ja3 kak onTuYeckas cucrema. biau3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Onwitel HptoroHa. CrokeHue
CIEKTPAJIbHBIX LBETOB. J(ucniepcus cBeTa.

Hemoncmpauuu.

1. IIpsMonuHeitHOe pacnpOoCTpaHEHUE CBETA.

2.  OtpaxkeHue CBeTa.

3. Tomydenune wn300pakeHWI B TUIOCKOM, BOTHYTOM U BBIIYKIOM
3epKaJIax.

[IpenomiieHue cBera.

5. Onruyueckuid CBETOBOJ.

6. Xop mydeit B coOuparorieit JInH3e.

7. Xop nydeil B paccenBarole JMH3E.

8. IlomyueHue n300pakeHUIN C TOMOIIBIO JTUH3.

9. Ilpunuun neiictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOMA.

10. Mopaenb rnasa.

11. PasnoxeHue 0e0ro CBeTa B CIIEKTP.

12. Tlomyuenue Oenoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.



Jlabopamopnvie pabomel u onvimel.

1. HWccrnenoBaHue 3aBHCHMOCTH yria OTpPa)XXCHHS CBETOBOTO Jy4da OT
yria majaeHusl.

2. H3ydyeHme XapakTEpUCTHUK H300paXKEHUS TpeaMeTa B IUIOCKOM
3epKare.

3. MHccrenoBanue 3aBUCMMOCTH YIJIa TPEJIOMJICHUS CBETOBOTO Jiyya OT
yrja MajgeHusi Ha TPaHUIIEe «BO3AYX—CTEKIIO».

4. Tlony4yeHne U300paXeHUH C TOMOIIBIO0 COOMPAIOIICH JTHH3BI.

5. Omnpenenenue (POKYCHOrO pacCTOSTHUST U ONTUYECKOW  CHJIBI
coOuparoIIeH JIMH3HI.

6. OmnbIThI MO pPa3I0KEHUIO OEJIOro CBETa B CIEKTP.

7. OnpITHI IO BOCHPUATHUIO IIBETA MPEAMETOB IIPHU UX HAOIIOJCHUH Yepe3
LIBETOBbIE (DPUIIBTPBI.

Pa3znea 12. KBaHTOBbIE IBJIEHMS.

OnbiTel Pezepdopna u maneTapHas Mojeinb aroma. Mojens aroma bopa.
Hcnyckanue u norsonieHue ceeta aroMoM. KBaHThl. JInHedaThie CIIEKTPHI.

PamnoaktuBHOCTE. Aunbda-, ©Oeta- W ramma-usnydeHus. CTpoeHwue
aTOMHOro siapa. HykiionHass Momenbs atoMHoro saapa. M3oromel. PangnoakTuBHBIE
npeBpanieHus. [lepron monypacnaaa aTOMHBIX SAEP.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsSIOBOTO M MacCCOBOTO YHCEIL.
DOHeprus CBA3M aTOMHBIX sifep. CBsA3b Macchl W SHEpruM. Peakunu CUHTE3a U
nenenus anep. ctounuku sneprur CostHIA U 3BE3I.

SnepHas sHepretuka. JIeMCTBUS pagMOAKTUBHBIX WM3JIyYEHUW Ha KUBBIC

OpTaHU3MBbl.
Hemoncmpauuu.
1. CnoexTpsl H3Iy4YCHUS U TIOTJIOMICHUS.
2. ChekTpsl pa3IMYHBIX Ta30B.
3.  CmekTtp Bogoposa.
4. HaGmronenue TpekoB B kamepe Busbcona.
5. Pabora cu€Tunka MOHU3UPYIOIIHUX U3ITyYCHHH.
6. Perucrpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U TPOAYKTOB.

Jlabopamopnwie padbomul u onvimol.

1. HaGnroneHue CIUIONIHBIX U IMHEWYAThIX CIIEKTPOB U3TyUCHHUS.

2. MHccnenoBaHue TPEKOB: U3MEPEHUE PHEPTUU YACTHUIIBI IO TOPMO3ZHOMY
nytu (1o ¢potorpadusam).

3. H3mepenue paanoakTUBHOTO (oHA.

IHoBTOpUTEIBLHO-0000 AN MOYJIb.



[ToBTOpUTENHEHO--00001IAIOIIINI MOZYJIb peaHa3HaYeH TUISt
CUCTEMATH3allMM W  O00O0OIIEHUsT TMPEeIMETHOIO  COJEpPKAaHMS U OIbITa
NeSATEeIbHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUH BCErO Kypca (PU3MKH, a TAKXKE JJIs
MOJATOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aMeHy 1o (u3uke s
0Oy4JaroIMXCs, BRIOPABIIMX ATOT YUCOHBIN MPEIMET.

[Ipy w3ydeHWHM AAHHOTO MOIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS
BUJIbl JCSATEIBLHOCTH, HA OCHOBE KOTOPBIX OOECIEUUBACTCA JOCTHUKEHUE
NpPEAMETHBIX W METalpeJAMETHBIX IUIAaHUPYEMBIX pe3yJbTaTOB  0O0y4eHUS,
dbopMHpyeTCsi €CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAyYHBIX METOIOB
UCCJIEIOBAHUS SIBICHUN TPUPOABl U TEXHUKH, OBIAJCHUE YMEHUSIMU OOBSICHITH
dbusnyeckue SBICHUS, MPUMEHSS TMOJy4YeHHbIE 3HAHUS, pellaTh 3a/ladyd, B TOM
YHUCJIE KAY€CTBCHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpyHIMNIMAaNTbHO ~ JAEATENBHOCTHBIM  XAapaKTep  JIAHHOIO  paszjena
peanusyercs 3a CU€T TOro, YTO OOYYaIOIIUECs BHITTOIHSIOT 3aJJaHHUs, B KOTOPBIX UM
IpeIaraeTcs:

HAa OCHOBE IIOJIYYCHHBIX 3HAHMM paAClo3HABATh U HAYYHO OOBICHATH
dbu3nueckue SBICHUS B OKPY>KAIOIIECH MPUPOJIEC U TTOBCETHEBHOM JKU3HU;

UCIIOJIb30BaTh HAay4YHbIC METOJbI UCCIEAOBaHMS (DU3UUYECKUX SIBIICHUMU, B
TOM YHCJIE JJISI TPOBEPKHU THUIIOTE3 U MOTYUYECHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH  HAay4yHbIE OCHOBBI ~ HambOoJiee  BaXXHBIX  JOCTHKEHUU
COBPEMEHHBIX  TEXHOJIOTHM, HampuMep, MOPAKTUYECKOTO  MCIOJb30BAHUS
Pa3IMYHBIX UCTOYHHUKOB PHEPTUM HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS
BCEX U3BECTHBIX BUJOB SHEPTUH.

3. TEMATUYECKOE IIVTAHUPOBAHUE

7 KIIACC
HanmenoBanu KosnnyectBo 4yacos DJIEKTPOHHBIE CpencrBa
€ pa3aeioB U Kontpo  Ilpakrn (uugposBbIe) o0yuyeHus U
Ne TEM Bceero JbHBIE yecKHue 06p330BaTe.TIbHLIe BOCIIUTAHUA HO
NMporpamMMal padoThbl padoThI pecypchl «Touka pocra»

Pa3nes 1. ®u3nka u e€ posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

duszuka - bu6nuoreka [IOK KommuiekT nocyas! u

1.1  wHaykao 2 0 0 https://m.edsoo.ru/7f = obopynoBanus
IpupoJie 416194 OTBITOB
Drsmeckite Bu6morexa [JOK  Kommbroreproe

12 e 2 1 https://m.edsoo.ru/7f = 0bopynoBaHHe

416194 Hudposast

EcrecTtBenHOH bubnuotexa [JOK naboparopus

1.3  ayuHsIii MeTOX 2 1 https://m.edsoo.ru/7f | YicHHECCKad

O3HAHUS 416194 (busmka, xumus,
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OouosorHs):
Hudposoii gatuuk
TEeMIIepaTypbl
KomrmuiekT nocyzs! u
o0opynoBaHus AJist
YUEHUYECKUX
OIBITOB

Hroro no pazneny 6

Pa3znen 2. HepBOHa‘la.ﬂbHLIe CBE€JICHHUA 0 CTPOCHUM BeIIECTBA

Crpoenue bubmmnorexa LIOK Komrmiekt nocyasl u
2.1 BeIlleCTBA 1 https://m.edsoo.ru/7f = obGopymoBanus ais
416194 YUEHUYECKUX
JBrxenue u OIIBITOB
W€ YaCTHIL 416194 o0opynoBaHue
BEILIECTBA = Hudposas
ArperaTtHblie bu6nmoreka [IOK naboparopus
2.3 cocTosHUS 2 https://m.edsoo.ru/7f = YICHIICCKaA
BEIECTBA 416194
Hroro no pazgeny )
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
MeXAHIIECKOe bubmmoreka [IOK Kommnbrorepnoe
3.1 3 https://m.edsoo.ru/7f | obopynoBanue
AABIDRCHHE 416194 BBIBEJICHHOTI'OHA
Nuepus, bu6nmoreka [IOK OKpaH.
3.2  mMacca, 4 https://m.edsoo.ru/7f = O6opynoBanue s
[UIOTHOCTH 416194 71a00paTOPHBIX
bubmuorexa [JOK pator
3.3 S;; a. Bt 14 https://m.edsoo.ru/7f zngéﬁ: CIEHR OTIBITOB
416194 komIuiekTo it OI'D)
Hroro nio pazgeny 21

Pasnen 4. /laBieHue TBEpPABIX TeJl, AKUIAKOCTEH M Ta30B

JlaBneHue.
Ilepenaua
JaBJICHUS bu6nunoreka [IOK
41  TBEPIOBIMU 3 https://m.edsoo.ru/7f
TEIaMHu, 416194
JKAJIKOCTSIMH M
razamu
bu6nuoreka [IOK
4.2 ﬁﬁi‘gi 5 https://m.edsoo.ru/7f
416194
bu6nuoreka [IOK
4.3 Ammoceproe 6 https://m.edsoo.ru/7f
JIaBIICHUC

416194

4.4 | ]leticTBHe 7

bu6nuoreka [IOK

O6opynoBanue st
JEMOHCTPALMI
O6opynoBanue st
1a00paTOPHBIX

pabot

YUYCHUYCCKUX OIIBITOB
(Ha Gaze

KOMIIJICKTOB IJI51

orD)
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)KUJIKOCTH U https://m.edsoo.ru/7f
rasza Ha 416194
MOTPYKEHHOE
B HUX TEJIO
Uroro no pazgeny 21
Pa3znea S. Pabora u MOIIHOCTH. JHEPrust
PaGora 1 bubmuorexa [JOK O6opynoBanue aJjis
51 MOLIHOCTE 3 1 https://m.edsoo.ru/7f | maGoparopHbIx
B 416194 paGor
I Buomuorekxa HOK YUYCHHUYCCKUX OIIBITOB
5.2 POCTRIC 5 1 https://m.edsoo.ru/7f = (Ha 6ase
MCXaHH3MBI 416194 KOMILICKTOB  JUISI
Mexanunyeckas bubmnorexa LIOK o)
5.3 HEPLHS 4 1 1 https://m.edsoo.ru/7f
P 416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOB IIO 68 3 12
[TPOI'PAMME
8 KJIACC
Kosmiectso yacon DIIeKTPOHHbIE Cpencra
HauMeHoBaHue
Ne  pa3leoB u Tem Koutpon  IlpakTtn (uudposbie) o0yueHus u
NPOrpaMMBI Bcero bHEIE YyecKHue o0pasoBaTeJbHbIE Bocnutanust O
padoTsI padoThbI pecypcehl «Touka pocra»
Paszgea 1. TensioBble siBJIeHUs
Crpoenue u bubimoreka [JOK [Mudposas
1.1  cBoiicTBa 7 https://m.edsoo.ru/7f41 nmaboparopust
BEIIECTBA 8lce yueHndeckas ((pusuka,
XUMUS, OmoJtorHs):
udposoi naTauk
TeroBhIe bubnuotexa [JOK TeMIIepaTypsl
21 1 5 https://m.edsoo.ru/7f41 ~ObopynoBanue s
HPOHECCRI 81ce NabGopaToOpHBIX  paboT
u YUYCHHUYCCKUX
OIIBITOB
Hroro no pazneny 28

Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHU S
2.1  DiekTpuvecku 7 1 bubnuotexa [JOK O6opynoBanue
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€ 3apsiIbl. https://m.edsoo.ru/7f41 = memoncTparuii
3apsiKeHHbBIE 8lce o6opymoBaHue
Tena ¥ uX pabor
B3aUMOJICHCTB YYCHUYECKUX
ue OTIBITOB
[TocTostHHBIHI bubmuorexa [JOK
2.2 DJICKTPUYECKU 20 7 https://m.edsoo.ru/7f41
U TOK 81ce
bu6nmoreka [IOK
2.3 l;/liag{;zHHe 1.5 https://m.edsoo.ru/7f41
8 8lce
bubnuoreka [IOK
24 IKTpOMArHH https://m.edsoo.ru/7f41
THas UHAYKLIUS 81ce
Hroro no pazneny 37
PesepBHOE Bpems
OBIIIEE
KOJIMYECTBO
YACOB IIO 68 145
[MPOTPAMME
9 KIIACC
KosmmuecTBo yacoB CpencrBa
DJIeKTPOHHBbIE
N HaumenoBaHue Kourpors  paxrn (npoBbIE) 0o0yueHus1 u
n/n ﬁaiiei(;fMllfeM Beer HbIE yecKue 06pa30BaTeJILHLIe BOCHTUTAHMS
POTP ° padoThI padoThbl pecypchl 1O «Touxa
pocTa»
Pa3zpnen 1. Mexanuveckne siBJICHUSA
Mexanuueckoe O6opynoBanue
JBUKEHHUE U bubmoreka [JOK na601;>};z"[ropme
11 10 https://m.edsoo.ru/7f4
CIOCOOBI €ro 12436 pabor
OTTHCAHUS - YUEHUIECKUX
N bubmuoreka [JOK OIIBITOB
1.2 Bsanmonelictsu 20 https://m.edsoo.ru/7f4 = ObopynoBanue
e Ten .
1a4ab JEMOHCTpaun
bu6mmoreka [IOK
1.3 3axonnt 10 https://m.edsoo.ru/7f4
COXPaHECHHUS 1adab6
Hroro mo pasneny 40
Pa3jnen 2. Mexanuveckne KoJie0aHus U BOJIHBI
MexaHIIeCKIe bubmuorexa [JOK Hudposas
2.1 7 https://m.edsoo.ru/7f4  naGopatopus
KoJieOaHus
1ad4ab yUEHUYECKAs
bubmuorexa [JOK (puzuka, xumus,
2.2 Mexaririeckite 8 https://m.edsoo.ru/7f4 = Guomorwust)
BOJIHBI. 3BYK 12436
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Hroro no pazneny

15

Pa3znes 3. JjieKTPOMArHUTHOE M0JI€ M 3JIEKTPOMATHUTHBIE BOJHBI

Hudposas
DNEKTPOMAarHuT naboparopus
HOE ncSIe " Eubmaoreka LJOK yquEIqeciaﬂ
3.1 6 2 https://m.edsoo.ru/7f4
AJIEKTPOMarHuTH 12436 (pusuka,
bIC BOJIHBI — XUMHS,
Omosorus)
Uroro mo pazneny 6
Paznen 4. CBeToBbI€ IBJICHUSA
3aKOHBI bubnuoreka LIOK Ludposas
4.1 pacmipocTpaHeH! 6 2 https://m.edsoo.ru/7f4  maGoparopus
s CBeTa 1a4ab ydeHUYeCKas
JIunsel 1 bubmmoreka [IOK (busmka, xumus,
4.2 ONTHYECKHUE 6 3 https://m.edsoo.ru/7f4 | Ouomorus):
PUOOPHI ladab
Paznoxenue bubmuoreka [JOK
4.3 Oeroro cBera B 3 2 https://m.edsoo.ru/7f4
CIIEKTP ladab
Uroro no pazneny 15
Paznea S. KBaHnToBbBI€ SIBJICHUS
Hcnyckanue n bubmmoreka [JOK Kommnsroreproe
5.1 MOTJIOICHUE 4 1 https://m.edsoo.ru/7f4  oGopynoBaHue
CBETa aTOMOM ladab
bubmuoreka [JOK
5.2 Crpoenue 6 1 https://m.edsoo.ru/7f4
aTOMHOTO si/Ipa 12436
bu6mmoreka [IOK
5.3 FnepHie 7 1 1 https://m.edsoo.ru/7f4
peakimm ladab
Hroro no pazneny 17
Pa3nea 6. IloBTopuTeibHO-00001aI0IM i MOAYJIb
[ToBTOpEeHue
00001IeHne bu6mmoreka [JOK
6.1 COJIepKaHUs 9 2 https://m.edsoo.ru/7f4
Kypca GpU3nKu 1ada6
3a 7-9 knacc
Hroro no paszneny 9
OBIIEE
KOJIMYECTBO
YACOB IO 102 3 27

I[TPOTPAMME
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4. CPEJCTBA OBYUEHUS U BOCIIUTAHUSI
IHEHTPA OBPA30OBAHUSI ECTECTBEHHO-HAYYHOM U
TEXHOJOINYECKOM HAIIPABJIEHHOCTEM «TOUYKA POCTA»

ObopynoBaHHe BKIIOYAET B c€0S COBPEMEHHBIE U KIIACCUUYECKHE MPUOOPHI.
K mocnemnum OTHOCSTCS: mpuUOOp i JEMOHCTpAIMM 3aBUCUMOCTH CKOPOCTH
peaknmuu OT Pa3TUYHBIX (PAKTOPOB, ammapar Jisi MPOBEACHUS XUMHUYECKHX
peakiuii, mpubop Ui OMBITOB C DJIEKTPUYECKUM TOKOM, MPUOOP IS U3yUCHUS
COCTaBa BO3/[yXa U MHOTHUE JPYTHE.

Lupposas  (komnviomepnas) nabopamopus  (L{JI),  npoepammHo-
annapamuslii.  KOMHIEKC, O0amuyuxKoeas cucmema — KOMIUIEKT Y4eOHOTO
00Opy/IOBaHUs, BKIIOYAIONIMN H3MEPUTENbHBIN Ol0K, HHTEpEHC KOTOpPOTo
MO3BOJISIET OOECNeYnBaTh CBSI3b C IMEPCOHAJIBHBIM KOMIBIOTEPOM, M Habop
JATYUKOB, PETUCTPUPYIOIIUX 3HAUCHUS PA3TUYHBIX (PU3NUECKUX BEITUYHUH.

B cocraB munentpa «Touka poctra» mno ¢usnke BXOAAT 0OazoBas
(oOs3aTenbHAST) YACTh U IOMIOJIHUTENIbHOE 000pYA0BaHUE.

bazoBas wacth cocToUT U3 HHUPPOBBIX JATYUKOB M  KOMIUJIEKTOB
COITYTCTBYIOIIUX 3JIEMEHTOB JJI ONBITOB MO MEXaHUKE, MOJCKYJISAPHON (U3MKe,
ANEKTPOJMHAMUKE M onTuke. [lomomHuTenbHOEe 000pynoBaHue (pOdHIbHBIN
KOMILJIEKT) TIPEACTaBIsIeT cO00i 1udpoByIo 1abopaTopuio 1o PU3HKE.

ba3oBblii KOMIUIEKT 000pyA0BaHUs lIeHTpa « Touka pocTa» 1o pu3mke:

- JlaTunk aOCOMIOTHOTO JABIICHUS

- JaTuuk mosioxkeHus: (MarHUTHBIN)

- KoMmekT comyTCTBYIOIIMX 3JIEMEHTOB [JIsl HSKCIEPUMEHTOB IO
MexaHuke. B coctaB kKoMIuiekTa BXOST 4eThIpe Habopa.

Ha6op Ne 1

HaGop Ne 2

Habop Ne 3

HaGop Ne 4

- Komnnexm conymcmeyrowux s1emeHmo8 07l IKCHEPUMEHMOE HNO
91EeKMPOOUHAMUKE

- Komnnekm conymcmeyowux 51eMeHmoe O IKCNepUMEHmo8 No
MONEKYIAPHOU husuxe

- Komnnekm conymcmeylowux 21eMeHmo8 O IKCNEePUMEHMO8 No
onmuxe.

B cocrae npodunbHOM 1mMdpoBoil  mabopaTopuu  BXOASAT  OJUH
OecnipoBogHOl  MyabTHaaTduk  Releon  Air  «®usuka-5», mOporpaMMHOe
obecnieuenre Releon Lite u nByxkaHajibHas nmpuUCTaBKa-oCIMLIOrpad.






