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IHosicuuTennLHAA 3aIHCKA

Pa6ouas nporpamma 1o npeamery «Du3ukay s o0ydaromuxcs 7-9 KI1accoB COCTaBJICHA B COOTBETCTBUU C TPEOOBAHUSAMHU K PE3YJIbTaTaM OCBOCHUS
OcHoBHOIT 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00111er0 06pazoBanuss MKOYVY ByrakoBckol cpeaHelt 001ieo0pa3oBaTebHON IKOJHI.

[IporpaMmMa opHeHTHPOBAaHA HA pealu3aluio 00yYeHHs B LIEHTPE 00pa30BaHMs €CTECTBEHHOHAYYHOM M TEXHOJIOTHUECKOl HampaBieHHocTel «Touka
pocta», co3ganHoro Ha 6aze MKOYVY byrakoBckoit COILLl ¢ menpio pa3BUTHs y 00y4YarOIMUXCs €CTECTBEHHOHAYYHOW, MaTeMaTHYeCKOr, HH(GOpMAIi OHHOM
IPaMOTHOCTH, (OPMHUPOBAHUS KPUTHYECKOTO W KPEATHBHOTO MBIIUICHUS, COBEPIICHCTBOBAHUS HABHIKOB E€CTECTBEHHOHAYYHOW M TEXHOJIOTUYCCKOU
HAIPaBIIEHHOCTH, a TaK K€ /IS MPAKTHYECKON 0TpabOTKH y4eOHOTO MaTepraa rmo yueOHeiM mpeaMeram «Dusnkay, « XuMusy», «buoiorus».

Ha 0ase mentpa «Touka pocTta» oOecrmeunBaeTcs peanm3anusi o0pa3oBaTENbHBIX MPOrpaMM, pa3padOTaHHBIX B COOTBETCTBUU C TPEOOBAHHSIMH
3aKOHOJATENIbCTBA B cdepe obOpasoBaHus U ¢ yuérom pekomennanuii denepanbHoro omeparopa ydebHoro mnpeamera «Pusmka». OOpazoBaTenbHas
porpaMMa MO3BOJIIET UHTETPUPOBATH pealn3yeMble 37eCh MOAXOMbI, CTPYKTYPY M COJIepXKaHue MpU OpraHu3anuu oOydeHus Qu3uku B 7—9 kiaccax,
BBICTPOGHHOM Ha 0a3ze 11000ro M3 JOCTYMHBIX ydeOHO-mertoanueckux komiuiekcoB (YMK). Hcnonws3zoBanue obopymoBanusa 1meHtpa «Touka pocray
MO3BOJISIET CO3AATh YCIOBHS:

* Ul PACHIMPEHUS COJICPKAHUS MIKOJIBHOTO (PH3HMUECKOT0 00pa30BaHUs;

* ]IS IOBBIILICHHS TIO3HABATEIFHON aKTUBHOCTH O0YYaIOIINXCS B €CTECTBEHHOHAYYHOH 00J1acTH;

* s pa3BUTHA JHMYHOCTU peOeHKa B mpolecce 00ydeHUs! (U3UKH, ero crocoOHOCTel, (OPMUPOBAHUS M YIOBICTBOPEHHS COLMAIBLHO 3HAUYUMBIX
HMHTEPECOB U MOTPEeOHOCTEI;

* IS pabOTHI C OMAPEHHBIMH IKOJIBHUKAMHU, OPTAaHU3AIMH UX PA3BUTHUS B PA3IMUHBIX 00JacTAX 00pa30BaTeIbHOM, TBOPYECKOM AEATEIHHOCTH.

[Tpumensist uuppoBeie 1a0OPaTOPUN «ApXUMEI» Ha ypoKax (U3UKH, yJalUecs CMOTYT BBIIOJHHUTH 4acTh Ja0OPAaTOPHBIX paObOT U SKCIIEPHUMEHTOB
10 IPOrpaMMe OCHOBHOM IIKOJIBI.

Y4eOHuKHU:

1. Tlépeimkun A.B. ®usnka. 7 knacc: YueOHUK 1151 0011e00pa3oBaTenbHbIX yupexaeHui. - M.: JIpoga, 2020 .

2. Tlépeimkun A.B. ®usuka. 8 kiacc: YueOHHK s 001Ie00pa3oBaTebHBIX yupexaeHuid.- M.: [lpoda, 2020 r.

3. Iépenukun A.B. I'ytHuk E. M. ®usuka. 9 knace: YueOHUK 1711 00111e00pa3zoBaTeibHbIX yupexaeHuil. - M.: JIpoda, 2020 .

Mecto npenmMera B ydeOHOM IIJ1aHe: 00s13aTeIbHas 4acTh.

[TpeamerHas 0671aCTh: €CTECTBEHHO — HAyYHbBIE TIPEIMETHI.

YpoBeHb MOATOTOBKH ydaluxcs - 0a30BBbIi.

KonnyecTBo yueOHbBIX 4acoB, Ha KOTOpPBIE paccuuTaHa mporpamma: 238 4acos.

Kiacc 7 xnacc 8 Kiacc 9 knacc
KonnuecTBo yueOHBIX HElETb 34 34 34
KonuuecTBO 4acoB B HENIEIIO, Y/HE/. 2 2 3
KonnuecTBO 9acoB B roj, 4/roj 68 68 102




IInanupyemble pe3yJbTaThl H3yYeHHs] Y4eOHOT0 NpeaMeTa

JIn4HOCTHBIE pe3y/IbTaThl

1. T'OTOBHOCTB U CIOCOOHOCTH OOYUAIOIIMXCS K CAMOPAa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBALIMH K OOYYEHUIO U MO3HAHUIO; TOTOBHOCTD U
CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY U ITOCTPOEHHIO AalbHEHIICH MHIMBUAYaIbHONW TPAaeKTOPUU 00pa30BaHus Ha 0a3e OPUEHTUPOBKMU B MHUpe Ipodeccuil u
npoeCCHOHATIBHBIX MPEANOYTEHUH, C YIETOM YCTOHYMBBIX TTO3HABATEILHBIX HHTEPECOB.

2. Pa3Butoe MoOpanbHOE CO3HAHHME U KOMIIETEHTHOCTh B PEIIEHHMM MOpPAJIbHBIX IMPOOJEM Ha OCHOBE JUYHOCTHOrO BbIOOpa, (hOpMHUpOBaHHE
HPAaBCTBEHHBIX UYYBCTB M HPABCTBEHHOT'O IIOBEICHHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHBIM mnocTynkaM CQopMHPOBaHHOCTh
OTBETCTBEHHOI'0 OTHOILIEHHS K YUEHHIO; YBAXKUTEIBHOTO OTHOIIEHUS K TPYAY, HAJIMUUE ONbITA YYaCTHsI B COLIMAIBHO 3HAUUMOM TPYJIE.

3. CpopMHUPOBaHHOCTH IIEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M OOIIECTBEHHOH NPaKTHKH,
YUUTBIBAIOLIETO COLIMANIBHOE, KYJIbTYpPHOE, A3bIKOBOE, IyXOBHOE MHOT000pa3rue COBPEMEHHOI'0 MHpA.

4. Oco3HaHHOE, YBAaXKUTEIBHOE U JOOPOXKEIATENbHOE OTHOIIECHHE K JPYroMy UEJIOBEKY, €r0 MHEHUIO, MHPOBO33PEHHUIO, KYJIBTYpPE, A3bIKY, BEpPE,
rpak1aHCKON MOo3ULUHU. ['0TOBHOCTB M CITIOCOOHOCTH BECTH AUAJIOT C APYTUMHU JIOABMU U JOCTUTaTh B HEM B3aUMOIIOHUMAHMS.

5. OCBOEHHOCTb COIIMAJIBHBIX HOPM, IIPaBUJI IOBEJEHUS, poJiel 1 pOpM COLMANbHOM )KM3HU B IPyINIax U COOOIECTBAX.

6. CpopMHpPOBAHHOCTh LIEHHOCTH 3JI0pOBOro M Oe3zomacHOro oOpasza >KM3HM; MHTEPUOPU3ALMUS IPaBWJI HHAMBHIYaIbHOI'O U KOJUIEKTUBHOIO
0€30IaCHOTO MOBE/ICHUS B UPE3BBIYAWHBIX CUTYAIUSIX, YIPOXKAIOIINX KU3HU U 3[I0POBBIO JIFO/ICH.

7. ChopMHPOBAHHOCTb OCHOB 3KOJIOTMUYECKON KYJIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOI'MYECKOI'O MBIIIJICHHUS, HAJIMYUE OIbITa
HKOJIOTUYECKH OPHUEHTUPOBAHHON pe(IeKCHBHO-OIICHOYHON M MPAKTHYECKOH JAEATEIIbHOCTH B JKM3HEHHBIX CHTYalUsX (TOTOBHOCTh K HCCIICIOBAHHUIO
IPUPOJIBI, K OCYIIECTBICHUIO IPUPOJOOXPAHHOM JESATEIBHOCTH).

MeTanpeamMeTHbIe pe3y/ibTaThl
PerynstuBHbie YY ]|
YMeHHe caMOCTOSITEIbHO OMNpPENeNATh Ledu OOy4deHHs, CTaBUTh U (OPMYJIHMPOBAaTh HOBBIE 33a/ladM B ydyeO€ M IO3HABATEJIbHOW AEATENbHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH MO3HABATEIbHOM JI€ATEIbHOCTH.
OOyuaromuiicsi CMOKeT:
— aHaJIM3UPOBATh CYIIECTBYIONIUE U INIAHUPOBATh OyAyIIHe 00pa3oBaTeIbHbIE PE3YIbTAThI;
— HUJICHTUPUIIUPOBATH COOCTBEHHBIE TPOOIEMBI U ONPEIETATH TJIABHYIO MPOOJIEMY;
— BBIJBUTaTh BEPCUH pelICHUs MPOoOIeMbl, JOPMYIHPOBATh THIOTE3bI, IPEABOCXUIIATh KOHEUHBIA PE3yIIbTaT;
— CTaBUTb 1IeJIb IEATEILHOCTH Ha OCHOBE OIPEIETIEHHOM MPOOIEMBI M CYLIECTBYIOIINX BO3MOKHOCTEH;
— ¢opmynupoBaTh yueOHbIE 33aUM KaK IIaru JOCTHXKEHHSI TOCTABICHHON LEeNU 1eATeIbHOCTH;
— 00OCHOBBIBATh 1I€JI€BbIE OPUEHTHPHI U IPHOPUTETHI CCHUIKAMU Ha IIEHHOCTH, YKa3bIBasi U 0OOCHOBBIBAs JIOTHUECKYIO MTOCIEA0BATENbHOCTh IIATr0B.
YMeHHne caMOCTOSITENIbHO MJIAaHUPOBATh MYTH JIOCTHIKEHHUS 1LieJel, B TOM YHUCIie ajJbTepHATUBHBIE, OCO3HAHHO BBHIOMpaTh Hanbojee >PQPeKTUBHbIE
CIOCOOBI perieHus1 yueOHBIX U MO3HABATEIHHBIX 3a/1a4.
OOyuaromuiicsi CMOKeT:
— OmpenenaTh HeoOXoauMbIe AEHCTBHSI B COOTBETCTBUU € y4eOHOM U MMO3HABATEIbHON 3aJjauell U COCTaBJIATh AJITOPUTM HX BBIITOJIHEHUS;
— 000CHOBBIBATh M OCYILLECTBIATH BbIOOp Harbosee 3p(eKTUBHBIX CITIOCOOOB pellleHus] yUeOHBIX U TO3HABATE/IbHBIX 3a/1a4;
— OIpeNeNATh/HaX0AUTh, B TOM YHCJIE U3 MIPEUI0KEHHBIX BAPHAHTOB, YCIOBUS IS BBIITOJHEHHS y4eOHOM 1 TO3HABATENIbHON 3a/1au;
— BBICTpPauWBaTh KM3HEHHBIE IJIAHBI Ha KPAaTKOCpOouHOoe Oyayiiee (3asBisATh LEJE€Bble OPUEHTHPHI, CTABUTh aJIeKBaTHbIE MM 3a/aud M TpeasaraTh
JeWCTBUS, YKa3bIBas 1 00OCHOBBIBAs JIOTHYECKYIO ITOCIIEA0BATEILHOCTD I1AaTr0OB);
— BBIOMpATh U3 MPEUIOKEHHBIX BAPUAHTOB U CAMOCTOSITENIbHO UCKaTh CPEICTBA/PECYPCHI I PEILICHUS 3aJaul/ TOCTHXKEHUS 11eITn;



— COCTAaBIIATH IUIaH pEIIeHUs MPOOIeMbl (BHIIOTHEHUS IPOCKTA, IPOBEICHUS UCCIICIOBAHUS);

— OIpeNeNATh NOTEHIUATIbHBIC 3aTPYAHEHUS NP pEIICHUH Y4eOHOH U MO3HABATEIBHOM 3a/1a4i M HAXOAUTh CPEACTBA TSl UX YCTPAHECHUS;

— OIIUCBIBATh CBOM OIBIT, 0OPMIISAS €ro JUIs Iepejaun APYrUM JIF0ASM B BUJI€ TEXHOJIOIMH PELICHUs IPAKTUYECKUX 3a/1a4 ONPEIETIEHHOr0 Kilacca;
— IUIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIMBUAYAIBbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

VYMeHHe COOTHOCHUTH CBOM IEHCTBHS C IUIAHUPYEMBIMH DPE3yJbTaTaMM, OCYLLECTBIISATb KOHTPOJIb CBOEH IEATENBHOCTH B IIPOLIECCE NOCTHUKCHUS
pe3yiabTara, ONpeAessaTh CIOCOObI NEHCTBUH B paMKax MPEIIOKEHHBIX YCIOBHHA M TpeOOBaHMN, KOPPEKTUPOBATH CBOM JIEHCTBHUS B COOTBETCTBUU C
WU3MEHSIOIIEHCS CUTYallueH.

OOyuarouuiicsi CMOKeT:

— OIIpeNeNIATh COBMECTHO C II€1aroroM M CBEPCTHUKAMH KPUTEPUH IJIAHUPYEMBIX PE3yIbTATOB U KPUTEPUH OLIEHKU CBOEH y4eOHON AEATeNbHOCTH;

— CHCTEMaTU3MpOBATH (B TOM YMCJIE BEIOUPATh NPUOPUTETHBIE) KPUTEPUH TNIAHUPYEMBIX PE3yJIbTaTOB U OLEHKH CBOEH JeSITEIbHOCTH;

— oTOHMpaThb MHCTPYMEHTHI Ul OLIEHUBAHMsI CBOEH JEATEILHOCTH, OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH B paMKax HpPEIOKEHHBIX
yCIoBUH U TpeOOBaHUI;

— OIIEHMBATh CBOIO JESATEIILHOCTb, APITYMEHTUPYsI IPUUUHBI JIOCTHKEHUS WK OTCYTCTBHS INIAHUPYEMOT'O pE3yibTaTa;

— HaxXOoJUTh JIOCTaTOYHBIC CPEACTBA JUIS BBINOJIHEHUS Y4YEOHBIX ICHCTBUII B M3MEHSIOMIECHCS CUTyallud W/WIM MPU OTCYTCTBUU IUIAHUPYEMOIO
pe3yJibTara;

— paboTasi 1O CBOEMY IUJIaHY, BHOCUTb KOPPEKTHBBI B TEKYIIYIO JEATEIbHOCTh HAa OCHOBE aHalM3a W3MEHEHMH CHUTyallud Ui IOJIy4eHUs
3aIUTAaHUPOBAHHBIX XapaKTEPUCTHK MPOIYKTa/pe3yinbTara;

— YCTaHaBIMBAaTb CBS3b MEXKAY IOJYYCHHBIMU XapaKTEPUCTHUKAMHU IPOJYKTa M XapaKTEPUCTHUKAaMHU IIpolecca IESATEIBHOCTH U 10 3aBEPUICHUH
JEATEIbHOCTH NIPEAJIAraTh M3MEHEHUE XapaKTEPUCTUK ITpoLiecca s IIOJIYyYEHHUS yIydlIIeHHbIX XapaKTEepPUCTUK IPOAYKTA;

— CBEpSTb CBOU JECHCTBUSI C LENbIO U, TP HEOOXOAUMOCTH, UCIIPABIISATH OLIMOKU CAMOCTOSITEIIBHO.

YMeHue oleHnBaTh NPaBUILHOCTD BBIIOJHEHHS Y4eOHO 3a/1a4i, COOCTBEHHbBIE BO3MOYKHOCTH €€ PEIIeHMUS.
OO0yuaromuiicsi CMOKeT:

— ONpEeIeNATh KpUTEPUN MPABUIBHOCTH (KOPPEKTHOCTH) BBIMOIHEHUS yueOHO! 3a/1auH;

— aHaJIM3UPOBATh U 0OOCHOBBIBATH IPUMEHEHHUE COOTBETCTBYIOIIETO HHCTPYMEHTApUs Ui BHIIOJHEHHS Y4eOHOM 3a1auu;

— CBOOOJHO MOJb30BATHCS BBHIPAOOTAHHBIMM KPUTEPHSIMU OLIEHKHM M CAMOOLIEHKH, UCXOAS M3 IIeNTM U MMEIOLIUXCS CPEeJCTB, pasziauyasi pe3yiabTaT U
CII0COOBI IEMCTBHIA;

— OIIEHMBATh MPOJYKT CBOEH AESITENLHOCTH 10 3a/1aHHBIM U/UJIU CAMOCTOSATEIBHO OMPEEIIEHHBIM KPUTEPHSIM B COOTBETCTBUH C IIEJIBIO JIEATEIBHOCTH;

— 000CHOBBIBaTh JOCTHKMMOCTH 11€JTM BEIOpaHHBIM CLIOCOOOM Ha OCHOBE OILIEHKH CBOMX BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHELITHUX PECYPCOB;

— (uKcHpoBaTh U aHATU3UPOBATH AMHAMUKY COOCTBEHHBIX 00pa30BaTeNbHbIX PE3YyIbTATOB.

Bnanenue ocHoBaMM CaMOKOHTpOJISl, CAMOOILIEHKH, MPUHSATUS PEIIEHUH W OCYIIECTBIIEHHS OCO3HAHHOIO BbIOOpa B y4eOHOM M MO3HABAaTEIbHOM
NESTENIBHOCTH.

OO0yuaromuiics CMOXKeT:

— HaONI0/aTh M aHAIM3MPOBATH COOCTBEHHYIO YYEOHYIO M TO3HABATENBbHYIO JESATENBHOCTh M JIEATENBHOCTh JAPYIMX OOydYaroIluxcs B Ipolecce
B3alMOIIPOBEPKH;

— COOTHOCUTD pealibHbIe U IUIAHUPYEMbIE Pe3yNIbTaThl UHIUBUIYaIbHOW 00pa30BaTeNbHOM 1€ATENbHOCTH U JIE1aTh BHIBObL;

— MPUHUMATH pellieHue B y4eOHOM CUTYyallMi U HECTH 3@ HETO OTBETCTBEHHOCTH;

— CaMOCTOSITENIbHO OTPeNIeNIATh IPUYMHBI CBOETO ycIleXa WM Heyclexa U HaXO/IUTh CIIOCOObI BBIXO/Ia U3 CUTYalluu HeycClexa,



— PETPOCIEKTUBHO ONpPENENATh, KAKHE NEHCTBHS MO PELICHUIO y4eOHOM 3a/1a4y WM MapaMeTphbl ATUX JeHCTBUI MPUBEIH K MOTYYCHUIO NUMEIOLIETOCs
MPOAYKTa Y4eOHOH eATEIIbHOCTH;

— JIEMOHCTPHUPOBATh HMPUEMBI PETYISAIUH NCUXO(U3NOIOTHIECKIX/ SMOLIMOHAIBHBIX COCTOSIHUHM Ui NOCTIKeHHS dddekra ycrokoeHus (ycTpaHeHHs
SMOILMOHAIBHON  HANpsHKEHHOCTH), A(PQeKTa BOCCTAaHOBICHHA (OCIableHUs] MPOSBICHUN yTOMIIeHUS), OS(QeKTa axTHUBU3AIHMU (TIOBBILICHUS
NCUXO0(U3UOTOTUIECKON PEAKTUBHOCTH).

Ilo3naBaresibHbIe YY ]|
YMeHue onpeAensaTh MOHSATHS, CO3/1aBaTh OOOOINEHUs, YCTaHABIUBATh AHAIOTHH, KJIACCH(UIIMPOBATH, CAMOCTOSTEIILHO BHIOMpATh OCHOBAHUS H
KpUTEpUU Ui KIacCU(pUKALMK, YCTAaHABIMBATh MPUYUHHO-CIICJCTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKOE pacCyXKJEHUE, YMO3aKilo4deHHe (MHAYKTHUBHOE,
JNEAYKTUBHOE, 110 aHAJIOTUU) U JeJIaTh BHIBOJIBI.
OO0yuaromuiics CMOKeT:
— moaOupaTh CIOBA, COMOAYMHEHHBIE KIIFOUYEBOMY CIIOBY, OTPEICIIAIONINE €ro MPU3HAKU U CBOMCTBA;
— BBICTPAMBAaTh JIOTUUYECKYIO IIETIOYKY, COCTOSIIYIO U3 KIIFOUEBOTO CJIOBA U COTIOTYMHEHHBIX EMY CJIOB;
— BBIJENATH OOLIMI MIPU3HAK IBYX WJIM HECKOJIBKUX MPEIMETOB UJIH SIBJICHUN U OOBACHSITH UX CXOJICTBO;
— 00BEAVHSATH MPEAMETHI U SBJICHUS B TPYIIIIHI 110 ONPEACIICHHBIM TPU3HAKAM, CPaBHUBATh, KIIACCH(PHUITUPOBATH M 0000IIaTh ()aKTHI U SBIICHUS;
— BBIJICJIATH SIBJICHUE W3 OOIIETO psijia IPYTUX SIBJICHUM;
— OMpeNeNATh OOCTOSITENLCTBA, KOTOPHIC MPEAMISCTBOBAIA BO3HUKHOBEHHUIO CBS3M MEXKAY SBICHHSIMH, W3 OTHX OOCTOSITEIBLCTB BBIICISTH
OTIpEETISIONIUE, CIIOCOOHBIE OBITH MPUUUHON JAHHOTO SBIICHUS, BBISBISATH IPUYUHBI U CIICICTBUS SIBICHUN;
— CTPOUTH PACCYKICHHE OT OOIIHUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJIICHUSIM U OT YaCTHBIX SIBIICHHUH K OOIIMM 3aKOHOMEPHOCTSIM;
— CTPOUTH PACCYKICHHE HA OCHOBE CPABHEHUS MPEAMETOB U SIBJICHUH, BBIIEISAA IPU STOM OOIINE MPU3HAKH,
— M3J1arath MOJIYyYeHHYIO HH(OPMAIUIO, MHTEPIPETUPYS €€ B KOHTEKCTE peracMoi 3a1a4u;
— CaMOCTOSITEIPHO YKa3blBaTh Ha HWH(OpPMAIMIO, HYXKIAIONIYIOCS B MPOBEPKE, MNpemjaraTh M MPUMEHSATH CIMOCO0 TMPOBEPKH JOCTOBEPHOCTH
nH(popMaLnu;
— Bep0anM30BaTh IMOIMOHAIFHOE BIIEUaTIIEHHE, OKa3aHHOE HA HETO HCTOYHUKOM;
— OOBSACHATH SIBJICHUS, MPOIECCHI, CBSI3UM M OTHOIICHHUS, BBIABISEMbIE B XOJ€ MMO3HABATEIBHONW M HUCCIIEOBATEIbCKON MEATEIBHOCTH (IMIPUBOIUTH
00BsICHEHHE ¢ U3MEHEHHEM (POPMBI MIPEICTABICHUS; OOBICHITD, JETATU3UPYS UIH 0000111ast; OOBSICHSITH C 3aIaHHOM TOUKH 3PEHUs);
— BBIABJISITH U HA3bIBATh MPUYMHBI COOBITUS, SIBICHUS, B TOM YHCJIE BO3MOKHBIE /Hanbo0see BEPOSTHBIC TPUUUHBI, BO3MOXKHBIE IMOCIIEACTBUS 3aaHH 01
MPUYUHBI, CAMOCTOSATENIHO OCYLIECTBIISAS IPUUMHHO-CIICCTBEHHbIN aHAIN3;
— JleJaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAJIN3a Pa3HBIX TOUYEK 3PEHMs, MOATBEPKIaTh BHIBOJ] COOCTBEHHON apryMEHTAIlMeld MM CaMOCTOSITEIBHO
MOJTYYCHHBIMH JTAHHBIMHU.
YMeHue co3iaBath, IPUMEHSTH U PeoOpPa30BLIBATH 3HAKU M CUMBOJIBI, MOJIEIIA U CXEMBI JIJISl peIIeHHs YIeOHBIX U MIO3HABATEIbHBIX 3a/1a4.
OO0Oyuyaromuiics CMOKeT:
— 0003Ha4aTh CHUMBOJIOM U 3HAKOM MPEIMET U/UJH SIBICHUE;
— OMpEeNATh JOTHYECKHE CBA3H MEXKIY IpeIMETaMH |/UIK SBICHUSIMH, 0003HAYaTh JAHHBIE JJOTHYECKHUE CBS3H C MOMOIIBIO0 3HAKOB B CXEME;
— Cco37aBaTh aOCTPaKTHBIN WM peaabHbIA 00pa3 mpeaMeTa U/ Uiy SIBJICHHUS,
— CTPOUTH MOJIENIB/CXEMY Ha OCHOBE YCJIOBHI 3a/1a4y H/HIIM CII0C00a ee peleHHs;
— co37aBaTh BepOaIbHbBIE, BEIIECTBEHHbIE W WH(MOPMAIMOHHBIE MOJENU C BBIICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa IS OINpeAeTeHHS
crioco0a peleHus 3a7ja4i B COOTBETCTBUU C CUTYyaIIHEH;



npeoOpa30BhIBaTh MOJICNIHN C LIEJIbIO BBISIBJICHHUS OOIINX 3aKOHOB, ONPEIEISIONNX JaHHYIO IPEIMETHYIO 00JIacTb;
NEPEBOJIUTH CIIOKHYIO 10 COCTaBY (MHOTOACNEKTHYI0) WH(pOpMAIHIO U3 Tpaduyeckoro mwin (GpopMann30BaHHOTO (CHMBOJIBHOTO) MPEACTABICHUS B

TEKCTOBOE, U HA00OPOT;

CTPOUTH CXEMY, AJITOPUTM JIEHCTBUS, UCIIPABIIATH UM BOCCTAaHABIMBATh HEM3BECTHBIN paHee aJlrOPUTM Ha OCHOBE MMEIOIIErocs 3HaHUs 00 00BbeKTe,

K KOTOpOMY IPUMEHSIETCS aJITOPUTM;

CTPOUTH JI0KA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOTO;
aHAIM3UPOBATH/PEeIIEKCUPOBATH OMBIT Pa3paboTKU U peaau3aluu y4eOHOTO MPOeKTa, UCCAEAOBaHUS (TE€OPETUYECKOT0, SIMIIUPUIECKOT0) HA OCHOBE

MPeIJI0KEHHOM MPOOIEMHON CUTYallH, TOCTABICHHOM LIEIH W/UJTH 33JaHHBIX KPUTEPUEB OIICHKU MPOAYKTa/pe3ybTaTa.

CMBEICIIOBOC YTCHHE.

OO0yuaromuiics CMOKeT:

HaXOJUTh B TEKCTE TpeOyeMyro HH(OPMAIIHIO (B COOTBETCTBUU C LIEJISIMU CBOEH JIEATEIILHOCTH);

OpPUCHTHUPOBATLCA B COACPIKAHUU TCKCTA, IOHUMATb H@HOCTHBIfI CMBICJI TCKCTA, CTPYKTYPUPOBATDH TCKCT,

YCTaHAaBJIMBATb B3aMMOCBA3b OIITMCAHHBIX B TCKCTC CO6I)ITI/II71, ﬁBJ’ICHHfI, IIponecCoB;

PE3IOMHUPOBATH IIABHYIO UJICIO TEKCTA;

peoOpa3oBhIBaTh TEKCT, «IIEPEBOJIS» €ro B IPYTyI0 MOJAIBHOCTh, HHTEPIPETUPOBATh TEKCT (XYAO0KECTBEHHBIH M HEXYIOKECTBEHHBIH — YUeOHBIMH,

HAYYHO-TIOMYJISIPHBIH, HHOOPMAIIMOHHBIN);

KPUTHYECKH OILIEHUBATh COJEPKaHue U (PopMy TEKCTa.
DopMHUPOBAHUE U PA3BUTHE IKOJIOTHYECKOTO MBIIUJICHUS, YMEHUE NTPUMEHATh €r0 B MO3HABATEIbHON, KOMMYHHUKATUBHOM, COLIMAIbHON TIPAKTUKE U

npodeccnoHanbHON OpUEeHTAIUH.

OOyuarouuiicsi CMOKeT:

OTIPEIeNIATH CBOE OTHOIIEHUE K MPUPOTHON CPEIE;

AHATM3UPOBATH BIUSHUE YKOJIOTHUECKUX (aKTOPOB HA Cpely OOMTaHMsI )KUBBIX OPTraHH3MOB;

MIPOBOAMTD MPUYMHHBIA U BEPOATHOCTHBIN aHATN3 DKOJIOTUYECKUX CUTYAIIHIA;

MIPOTHO3MPOBATH H3MEHEHHS CUTYAIMH ITPU CMEHE JACHCTBHS OHOTO (haKTopa Ha JCUCTBHE APYroro (GakTopa;
PaCIIpOCTPAHATDb 3KOJOTUYCCKUC 3HAHUSA U YIACTBOBATH B IPAKTUYCCKUX J€JIaX 110 3al[UTE OKp}DK&IOHl@fI CpCabl;
BbIpaXkaTh CBOE OTHOIIEHUE K MIPUPOJIE Yepe3 PUCYHKH, MOJIENH, TPOEKTHbIE PaOOTHI.

PasButne MOTHUBAIIUHU K OBJIaJICHUIO KYHBTypOﬁ AKTHUBHOT'O UCITOJIB30BaHUA CJIOBap€I>'I " IPYIruXx MONCKOBBIX CUCTCM.
OOyuaromuiicsi CMOKeT:

OIpECaACIIATD HeO6XOJII/IMI)Ie KIIFOYCBBIC ITOMCKOBBIC CJIOBA U 3aITPOCHI;

OCYIICCTBIIATH BSaHMOJIeﬁCTBHe C JJICKTPOHHBIMH IMOMCKOBBIMU CUCTEMAMM, CJIOBAPAMMU,

q)OpMI/IpOBaTI) MHOXCECTBCHHYIO BI)I60pKy N3 MONUCKOBBIX HCTOYHUKOB IJIsA 06T)CKTI/IBI/ISaI_[I/II/I PE3YIbTATOB ITOMCKA,
COOTHOCHUTH TIOJTyYEHHBIE PE3yIbTAThI TOMCKA CO CBOCH MESTEIBHOCTBIO.

KommyHukatusubie YY /|
YMeHHne opraHu3oBBIBaTh Y4€OHOE COTPYIHHYECTBO M COBMECTHYIO JIEATEILHOCTh C YUUTENIEM M CBEPCTHUKaMH; padoTaTh MHIUBUAYaJbHO U B

rpymrne: HaXOAUTh O0Ilee pelleHre U pa3peliaTh KOH(QIUKTH HA OCHOBE COTJIACOBAHUS MO3UIIUHI U y4eTa HHTEPECOB; (popMyIHpoBaTh, apryMEHTHPOBATh U
OTCTauBaTh CBOE MHEHUE.

OOyuyaromuiics CMOXKeT:



— OIpPEAEIATh BO3MOXKHBIE POJIM B COBMECTHOM ACSATEIIBHOCTH;
— WIpaTh ONPEIECICHHYIO POJIb B COBMECTHOM EATEIBHOCTH;
— IPUHUMAThH MO3ULUIO cOOECeTHUKA, ITOHUMAs MO3ULMIO APYroro, pa3jinyarh B €ro pedd: MHEHHE (TOUKY 3pEHHs), J0Ka3aTesIbCTBO (apryMEHThI),
(baKThl; TUIIOTE3bl, AKCUOMBI, TEOPUH;
— OIpeNeNATh CBOU JCUCTBHS U ACHCTBUS MapTHEPA, KOTOPbIE CIOCOOCTBOBAIN MIIH MPETATCTBOBAIH MPOAYKTUBHONH KOMMYHHUKAIIUH;
— CTpOWTH MO3UTUBHBIC OTHOLICHHUS B IpoLIecce YIeOHOH 1 TO3HABATEIBHOMN NeATEIbHOCTH;
— KOPPEKTHO M apryMEHTHUPOBAHHO OTCTAWBATh CBOIO TOUKY 3PEHUS, B IUCKYCCUU YMETh BBIIBUTATh KOHTPAPTYMEHTHI, TiepepasupoBaTh CBOIO MBICIb
(B1aieHME MEXAaHM3MOM 3KBUBAJIEHTHBIX 3aMEH);
— KPUTHYECKM OTHOCHTbCA K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIpM3HaBaTh OLIMOOYHOCTh CBOErO MHEHHs (€cIM OHO TakKoBO) MU
KOPPEKTHPOBATh €I0;
— Tpeasarath albTePHATUBHOE PELICHUE B KOH(DIUKTHON CUTYaIUH;
— BBIJCJIATH OOILYIO TOUKY 3PEHUS B IUCKYCCHUU;
— JI0roBapuBaThCs O MpaBUIIaX U BONPOcax AJIs 0OCYKJIEHHs B COOTBETCTBUU C ITOCTABJIEHHOM Mepe]] rpynioil 3aj1avei;
— OpraHHM30BBIBAaTh YUeOHOE B3aMMOJICHCTBUE B TpyIIIie (ONpPeNesiTh OOLIHE EelH, PACIPEACIATh POJIH, JOTOBAPUBATHCS APYT C APYTOM H T. 11.);
— YCTpaHATh B PaMKax JMaJIora pa3pbiBbl B KOMMYHHMKAIUU, 00YCIOBJIEHHbIC HETOHUMAaHUEM/HEIIPUATHEM CO CTOPOHBI cOOeceHUKa 3aauu, (pOpMBI
WM COAEP KAHMS JUAJIOTa.
VYMeHHEe OCO3HAHHO HCIIOJIb30BAaTh PEYEBBIE CPEICTBA B COOTBETCTBMM C 3a7a4ei KOMMYHMKALIMM JUIS BBIPAKEHHSI CBOMX YYBCTB, MBICIECH H
noTpeOHOCTEH I IUTaHUPOBAHMS U PEryJIILUU CBOCH NeATeNbHOCTH; BJIaIEHUE YCTHOM U MMCbMEHHON PeUyblo, MOHOJIOTHYECKO KOHTEKCTHOM peusblo.
OOyuarouuiicsi CMOKeT:
— OIpeleNATh 337a4y KOMMYHHKAIMKY U B COOTBETCTBUHU C HEW OTOMpATh peueBble CPE/ICTBA;
— 0oTOMpaTh U UCIIOJIb30BaTh peUeBbIe CPEACTBA B MPOIECCEe KOMMYHHUKALIMU C APYTUMHU JIFOJbMHU (AHAJIOT B Iape, B MaJIOH rpymme u T. 1.);
— MpEeCTaBIATh B YCTHOW MJIM MHUCbMEHHOM (popMe pa3BepHYTHIH MJ1aH COOCTBEHHOM JEATEIbHOCTH;
— co0mroaTh HOPMbI yOJIMYHON peuH, peryiaMEeHT B MOHOJIOTE U AUCKYCCUU B COOTBETCTBUHM C KOMMYHHKAaTUBHOM 3a/1aueif;
— BBICKa3bIBaTh M 00OOCHOBBIBATh MHEHUE (CYKJIEHUE) U 3alpaliuBaTh MHEHUE TApTHEPA B paMKaX IUaora;
— MPUHMMATH PEIlIEHUE B XO/1€ JUAJIOTa U COIIACOBBIBATH €0 C COOECETHUKOM;
— HCIOJIb30BaTh BepOasbHbIE CPEJCTBA (CPEACTBA JTOTUUECKON CBSA3H) I BBIEICHUS CMBICIOBBIX OJIOKOB CBOETO BBICTYILJICHUS;
— HCIOJIb30BaTh HeBepOaIbHbIE CPEJCTBA UM HATJISAHbIE MaTepHalIbl, TOATOTOBIECHHBIE/OTOOPAaHHBIE 1101 PYKOBOACTBOM YUUTES;
— JleJaThb OLEHOYHBIA BBIBOJ O JOCTHIKCHMM UEIM KOMMYHUKALMM HEMOCPEICTBEHHO II0CIE 3aBEPIICHHS KOMMYHHMKAaTUBHOIO KOHTAaKTa U
00OCHOBBIBATh €TO.
dopmMupoBaHue U pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIIOIb30BaHU HHPOPMAIIMOHHO-KOMMYHUKALMOHHBIX TexHojoruil (nanee — UKT).
OOyuaromuiicsi CMOKeT:
— LeJIeHaNpaBIeHHO HCKaTh U UCIOJIb30BaTh MHPOPMAIIMOHHBIE PECYPChl, HEOOXOIMMBIE I pPelIeHUs] Y4eOHbIX U MPAKTUYECKUX 33]ad C IOMOIIBIO
cpeactB UKT;
— BBIOMpaTh, CTPOUTh M HCIHOJB30BATh AJCKBAaTHYI0 HH()OPMALMOHHYIO MOJAETb s TMepelaud CBOMX MBICIEH CPeICTBAMU E€CTECTBEHHBIX H
(bopManbHBIX SI3IKOB B COOTBETCTBHUHU C YCIIOBUSIMH KOMMYHUKAIUH;
— BBLIETATH MHPOPMAIIMOHHBIHN acMeKT 3a/1a4M, ONepUpPOBATh JaHHBIMU, UCIIOIb30BaTh MOJIEIIb PELLICHUS 3a/]auu;



— HCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH (BKJIIOYas BBIOOp aleKBAaTHBIX 3a/ade HMHCTPYMEHTAIBHBIX HpPOTrPaMMHO-AIMApaTHBIX CPEICTB M
CEpBHUCOB) ISl peIIeHUs] HHPOPMALIMOHHBIX U KOMMYHUKAITMOHHBIX y4eOHBIX 3aj]adu, B TOM YMCIIE: BHIYUCICHUE, HATTMCAHNUE MTMCEM, COUMHEHH, TOKIIAI0B,
pedeparoB, cozaHuE MPE3eHTAUHN U JIp.;

— HCIIOJIb30BaTh MH(OPMAIIHIO C YYETOM 3THYECKUX U IPABOBBIX HOPM.

IIpenmeTrHbie pe3yabTaThl
BbInyCKHUK HAY4YUTCSH:

— co0uoaTh mpaBuiia 0€30MacHOCTH U OXPaHBI TPyla MpU padboTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 00OPYIOBAHUEM;

— TIOHUMAaTbh CMBICII OCHOBHBIX (PU3MYECKHX TEPMHHOB: (PU3UUECKOE TEINO, (PU3UUYECKOe sIBICHUE, (hu3nyecKas BEIMUNHA, CAUHUIBI H3MEPEHHS,;

— pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIMTh NpPU TOMOLIM (PU3UYECKHX METOJOB; AaHAIM3HPOBATH OTACIbHBIC STalbl IMPOBEACHUSI
MCCIICIOBAaHUH U MHTEPIIPETUPOBATH PE3yAbTaThl HAOIOICHUN U OIIBITOB;

— CTaBUTb OIIBITHI 10 UCCIICAOBAHUIO (PU3UUECKUX SBICHUN WU PU3MUECKUX CBOUCTB Tej 0€3 MCIO0Ib30BAHUS MPSAMBIX U3MEPEHUI:

— 1pu 3ToM (HOpMYIHPOBATh MIPOdIEMy/3aauy y4eOHOro SKCIEpUMEHTa; COOUPATh YCTAHOBKY U3 MPEJI0KEHHOr0 000PyA0BaHMs; IPOBOAUTE OIBIT U
(bopMyIMpOBaTh BHIBOJIBI.

— IOHHUMATh POJIb SKCIIEPUMEHTA B MOJTYYEHUH Hay4YHOI MHpOpManuy;

— NPOBOJUTH HIpsAMbIe M3MEpeHHs (PU3MYECKMX BEJIMYMH: BpeMs, pacCTOsSHUE, Macca Tena, o0beM, CHJa, TeMIleparypa, aTMochepHoe [aBJieHUE,
BJIQKHOCTh BO3/1yXa, HANpsDKEHUE, CUjla TOKA, paJAuallMOHHbIN (DOH (C UCIOJIb30BaHUEM JTO3UMETPA); IPU 3TOM BbIOUPATh ONTHMAJIbHBIN CIIOCO0 M3MEpEHUs
Y UCIIOJIB30BAaTh IIPOCTEUIINE METO/BI OLICHKH ITOIPEIIHOCTEN N3MEPEHUM.

[Tpumeuanue. JIrobast yueOHas mporpaMmma J10JbKHa 00ecIeurBaTh OBJIAACHNE PSMBIMU U3MEPEHHUSIMU BCEX NEPEUUCICHHBIX (PU3MUECKUX BEIHYHH.

IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH C MCIOJIb30BAHUEM IPSAMBIX U3MEPEHMI: MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKcUpoBaTh pe3yIbTaThl HOTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJE TaOJIUIl U TpaHKOB, A€TaTh BEIBOBI 10 pe3yabTaTaM HCCIeI0BaHMs;

IPOBOANTH KOCBEHHBIE H3MEpPEHHUS (PU3NYECKUX BEIMYMH: IPU BBHINOJIHEHMH H3MEPEHHH cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIYs
IIPEI0KEHHON MHCTPYKLMH, BBIYUCIIATD 3HAYEHUE BEIMYMHBI M aHAJIM3UPOBATH MTOJIYYEHHBIE PE3YJIBTATHI C YUETOM 3alaHHOM TOYHOCTH U3MEPEHNUN;

AQHAIN3UPOBATh CUTYAllUH MPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa, y3HaBaTb B HHUX IMPOSIBIEHWE W3YYEHHBIX (PU3NYECKUX SIBICHUN WM
3aKOHOMEPHOCTEN U MPUMEHATh UMEIOLIHECs 3HAHU U1 UX OOBSICHEHHUS;

MOHMMATb MPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPONCTB, YCIOBUS UX O€30M1aCHOTO UCIIOJIb30BAHUS B TOBCEITHEBHOM JKU3HH;

UCIOJIb30BaTh MPH BHIMOJIHEHUH YYEOHBIX 337a4 HAayYHO-MOMYJSPHYIO JINTEPATypy O (U3MYECKUX SBICHMSX, CIPABOYHBIE MaTepHaJbl, PECYPChI
HNuTtepner.

BbINyCKHUK NOJYYHT BO3MOKHOCTD HAYYUThCH:

— OCO3HaBaTh LIEHHOCTb HAy4YHBIX HMCCIEIOBAaHUM, posib (U3UKU B PACIIMPEHHUM MPEACTaBICHUN 00 OKpYXarolleM MHUpE U €€ BKJIaJd B yJIydlleHHe
KauyecTBa JKU3HHU;

— HCIIOJIb30BaTh NMPHEMbI MOCTPOEHUS (PU3MUECKUX MOJENIeH, MOoMcKa W (OPMYIHPOBKH JIOKA3aTEIbCTB BBIIBUHYTHIX THIIOTE€3 U TEOPETHUYECKUX
BBIBOJIOB HA OCHOBE 3MITUPUUYECKH YCTaHOBIICHHBIX (DaKTOB;

— CpaBHHUBAaTh TOYHOCTh U3MEPEHUS (PU3MUECKUX BEIUYUH 110 BEIMUMHE UX OTHOCUTENIbHOM MOTPEIIHOCTH MPU MPOBEACHUU MPSIMBIX U3MEPEHUH;

— CaMOCTOSITENIbHO MPOBOJAUTH KOCBEHHBIE U3MEPEHUS U UCCIEN0BaHUs (PU3MUECKUX BEJTUYMH C UCIOJIb30BAaHUEM PA3IMUHBIX CIIOCOOOB M3MEPEHUS
(bu3NyYeCKUX BEIMYMH, BBIOMpPATh CpPEACTBA U3MEPEHHS C YYETOM HEOOXOAMMON TOYHOCTH H3MEpPEeHMH, OOOCHOBBIBaTH BHIOOp CHOc00a H3MEpeHWs,
a/IeKBaTHOTO ITOCTABJIEHHOM 3a/1aue, IPOBOJUTH OLIEHKY IOCTOBEPHOCTH IOJYyYEHHBIX PE3YJIbTATOB;

— BOCHpPUHHUMATh HH(OPMALKIO (PU3NYECKOTO COJAEP’KAHUS B HAYHHO-TIOMYJISIPHOM JIMTEpaType M CpeACcTBaX MacCcoBOW MH(OpPMAINH, KPUTUYECKU
OLIEHUBATh MOJYYEHHYIO MH(DOPMAIUIO, aHAIN3UPYS €€ COJepKaHUEe U JaHHbIE 00 NCTOYHUKE UH(OpMaIHH;



— co37aBaTh COOCTBEHHBIC IMHUCHMEHHBIE M YCTHBIE COOOIICHHS O (DU3MYECKHX SBICHUSX HA OCHOBE HECKOJIBKHX HCTOYHUKOB HWH(OpMAIIUH,

COIPOBOXATh BBICTYIUICHHE MTPE3EHTAINEH, YYUTHIBasi OCOOCHHOCTH ayTUTOPUU CBEPCTHUKOB.
Mexannuyeckue siBJIeHHUS
BbInyCKHUK HAy4YUTCH:

— pacro3HaBaTh MEXaHUYECKUE SIBJICHUS U OOBSCHATh HA OCHOBE UMEIOUINXCS 3HAHUNA OCHOBHBIE CBOICTBA WMJIM YCJIOBUS MPOTEKAHUS THX SIBJICHHM:
PaBHOMEPHOE M HEPABHOMEPHOE JIBUKEHHUE, PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHUE, OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHUS,
cBO0OO/IHOE MaJICHHE TeJl, pPABHOMEPHOE JIBUXKEHUE MO OKPY>KHOCTH, MHEPLUs, B3aUMOJICHCTBUE TEJl, pEaKTUBHOE ABIKEHUE, IIepe/iadya JAaBJIeHU s TBEPIbIMU
TeJaMH, XHUJKOCTAMH U Ta3amu, aTMoc(epHoe IaBieHHEe, IUIABaHHWE TeEJI, PAaBHOBECHE TBEPJBIX TeENl, MMCIOIIMX 3aKPEIUICHHYI0 OCh BpAIICHUS,
Kose0aTebHOE IBH)KEHUE, PE30HAHC, BOJTHOBOE JIBUYKEHUE (3BYK);

— OMHCHIBATh M3yYCHHBIC CBOWCTBA TEN M MEXAHWYCCKUE SIBIICHUS, UCIOJIB3Ys (U3MUYECKUE BEIUYUHBL MYTh, MMEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE,
nepuoj oOpaleHus, Macca Tena, IUIOTHOCTh BEIIECTBA, CHiia (CHia TSDKECTH, CHJa YIPYTOCTH, CHJla TPEHHS), JAaBIICHUE, UMITYIIbC Telld, KHHETHIeCKas
SHEprusi, MOTEHIMAlbHAs SHEPrus, MexaHuueckas pabora, mMexaHuyeckas MomHOcTb, KIIJ[ mpu coBepiieHuM padOThl C UCHOIB30BAHHUEM MPOCTOTO
MEXaHHW3Ma, CHWJIa TPCHHS, aMIUTUTYJa, TMEPUOJ W 4YacToTa KoJeOaHWid, JUIMHA BOJHBI M CKOPOCTh €€ PaCIpOCTPAHCHHS; MPH OINUCAHUH TPABHILHO
TPaKTOBaTh (PU3NYECKUI CMBICH HCIONb3YEMbIX BEIWYMH, WX OOO3HAUEHUS W EIUHMIIBI H3MEPEHHs, HaXOAuTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMHU BEITHUYNHAMU, BBIYUCIIATh 3HAUCHUE (PU3NICCKON BEITUIHHEI;

— aHaIM3UPOBAThH CBOMCTBA TEJ, MEXaHUUYECKUE SIBJICHHS U MPOLIECCHI, UCTIONB3Ys (PU3NYECKUE 3aKOHBL: 3aKOH COXPAHEHUSI SHEPTUH, 3aKOH BCEMUPHOTO
TATOTEHUS, IPUHIIMII CYTIEPIIO3ULINU CUJT (HaxXoKaeHue paBHoAelcTBytomieit cuibl), I, I u Il 3akonsr Her0TOHA, 3aKOH COXpaHEHUS UMITYJbca, 3aK0oH I'yKa,
3akoH [lackans, 3akoH ApxuMesa; Ipy 3TOM pa3aIndaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U €70 MAaTEMaTHYECKOE BBIPAKEHUE;

— pa3nuyaTh OCHOBHBIC MIPU3HAKU U3YUYEHHBIX (PM3UYECKUX MOJEINEH: MaTepuainbHasi TOUKa, HEpIHaIbHAs CHCTeMa OTCUeTa;

— pemiaTh 3aJa4d, UCTIONB3Ys (PU3MUYECKUE 3aKOHBI (3aKOH COXPaHEeHHsI SHEPTUH, 3aKOH BCEMUPHOT'0 TATOTEHUS, MPUHIMN cyneprnozutuu cui, I, 1T u 111
3akoHbl HpI0TOHA, 3aKOH COXpaHEHUsl UMITyIbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u GopMyIbl, CBSI3bIBatOIINE (HPU3HMUECKHE BETUYHHBI (TTYTh,
CKOpPOCTb, YCKOPEHHUE, Macca Teja, INIOTHOCTh BEUIECTBA, CUJIA, IABJIECHUE, UMITYJIbC TEla, KHHETHYECKAasl SHEPrUs, MOTEHIMAIbHAS YHEPTHU I, MEXaHUYECKast
pabora, Mexanuueckas wmoiHocTh, KIIJI mpocroro MexaHusMma, cujia TPEHHs CKOJBXKEHHUSA, KOI(DPHUIMEHT TpeHWs, aMIUIUTyAa, MEePUOJl M YacToTa
KoJieOaHuH, /UTMHA BOJIHBI U CKOPOCTh €€ paclpOCTpaHEHHUs): Ha OCHOBE aHaJIM3a YCJIOBHS 3a/1aud 3aIlMChIBATh KPATKOE YCIOBUE, BBIACIATH (QU3HUECKUE
BEJIMYMHBI, 3aKOHBI U (QOPMYJIbI, HEOOXOIUMBIE NJISl €€ PEelIeHUs, MIPOBOAUTH pacdeThl M OLIEHWBATh PEaTbHOCTh IMOJYYEHHOTO 3HAYEHHS (U3UYECKOU
BEJIMYHHBI.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

— HCIOJB30BAaTh 3HAHUS O MEXAHWYECKUX SIBJICHUSX B MOBCEIHEBHOW JXM3HM Il oOecriedeHus: 0e30mMacHOCTH TPH OOpalleHuu ¢ npudopamu u
TEXHUYECKUMH YCTPOUCTBAMHU, JJIs COXPAHEHHS 370POBbS U COOJIIOACHUSI HOPM IKOJOTUUYECKOTO MOBEJEHUS B OKPYXKAIOIIEH Cpelie; MPUBOIUTH TPUMEPHI
MPAKTUYECKOTO HCIONb30BaHMs (DU3MUECKUX 3HAHUNW O MEXAHMYECKHX SBICHUSAX W (PU3MYECKHX 3aKOHAX; MPUMEPHI HCIIOJIb30BaHUS BO300HOBISIEMBIX
WCTOYHHUKOB SHEPIUU; SKOJIOTHYECKUX MOCIIECICTBUN UCCIIEIOBAHUS KOCMUYECKOTO ITPOCTPAHCTB;

— pa3nuuaTh TPAHHIBl MPUMEHUMOCTH (U3MUYECKUX 3aKOHOB, MOHMMATh BCEOOMIMHA XapakTep (yHIAMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHCHHS
MEXaHHYECKON SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, 3aKOH BCEMUPHOTO TATOTEHUS) M OTPAaHUYEHHOCTh MCIOJb30BAaHUS YaCTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u 1ip.);

— HaxXOJUTh aJeKBATHYIO MPEUIOKEHHON 3a7aue (U3NYECKYI0 MOJEINb, pa3peniath mpodiieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHHWHM MO MEXaHUKE C
HCMOJIb30BAHNEM MAaTEMaTUYECKOTr0 alapara, Tak U Py MOMOIIA METOJIOB OLICHKH.

TemnoBble sIBJIEHUS
BrInyCKHUK Hay4uTCH:



— pacro3HaBaTh TEIUJIOBBIC SIBJICHHS M OOBSICHIATH HAa 0a3e WMMEIOIIUXCS 3HAHW OCHOBHBIE CBOWCTBA WIIM YCIOBHS TPOTCKAHUS ITHX SIBICHHI:
mud¢y3us, u3MeHeHne o0beMa Tell MPU HarpeBaHUU (OXJIKICHHH), OOJbIIAs C)KUMAEMOCTh Ta30B, Mallash CXKMMAEMOCTh KHUIAKOCTEH W TBEPHABIX TEll;
TEIUIOBOE pPaBHOBECHE, HMCIIAPCHUE, KOHJCHCAIMS, IUIABJICHHE, KPUCTALIM3AIMs, KUIICHHE, BIAXXHOCTh BO3JyXa, Pa3IMYHBIC CIIOCOOBI TEIUIONEpeIadn
(TeTIoPOBOTHOCTh, KOHBEKIIUS, U3yUCHHE), arperaTHble COCTOSHUS BEIECTBA, MOTJIOMIEHNE SHEPTUU MPU UCHAPEHUU KUIKOCTH M BBIICTICHUE €€ MPH
KOHJICHCAIIMHY T1apa, 3aBHCUMOCTh TEMIIEPaTypbl KUTICHHUS OT JaBIICHUS,

— ONHCHIBATh W3YYCHHBIC CBOWCTBA TEJN W TEIUIOBHIC SIBICHUS, WCIONB3Ys (DM3MUECKHE BEITUYHMHBI: KOJIWYECTBO TEIUIOTBHI, BHYTPEHHSS JHEPrus,
TeMIeparypa, yAelbHas TEIUIOEMKOCTh BEIIECTBA, Y/EIbHAs TEIUIOTa IUIABJICHUS, YIEJNbHAas TEIIOTa MapooOpa3oBaHUs, yIelbHAs TEIUIOTa CropaHus
TOTUTHBA, KOAPPUIIUEHT MOJIE3HOTO ACHCTBHSI TEIJIOBOTO JABUTATEINSI; MPU OMUCAHUY MPABUIBHO TPAKTOBATH (PM3MUECKUN CMBICIT UCIOJIb3yEMbIX BEIIUYUH,
ux 00O3HAUCHHS W CIUHMIIBI W3MEPEHUs, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE TAHHYIO (H3HUYECKYIO BEIMYUHY C JPYTUMH BEIHMYMHAMH, BBIYHCIISATH
3HaueHUE PU3NICCKON BEITHYNHBI,

— aHAJM3UPOBATh CBOKMCTBA TEJ, TEIJIOBBIC SIBICHUS M IPOIECCHI, MCIOIb3Ysl OCHOBHBIC IMOJIOKEHHSI aTOMHO-MOJICKYJIIPHOTO YYEHHSI O CTPOCHUH
BEIIECTBA M 3aKOH COXPAHCHUS DHEPTUH;

— pa3nuyaTh OCHOBHBIC MPU3HAKU U3YUCHHBIX (DU3MUYECKUX MOJICIICH CTPOCHHUS ra30B, )KUIKOCTEH U TBEPBIX TET,

— TPUBOJUTH MPUMEPHI IPAKTHUECKOTO UCTIOIH30BAHUS (PU3NICCKUX 3HAHUNA O TETIJIOBBIX SIBJIICHUSX;

— pemaTh 3aJla4yd, UCIIOJIb3Yys 3aKOH COXPAHCHHS SHEPTUU B TEILIOBBIX Iporeccax U (popMyinsl, CBS3bIBAOIINE (PU3UUECKHEC BEIMYUHBI (KOJTHYECTBO
TEIUIOTHI, TEMIIepaTypa, yAeldbHas TEIUIOEMKOCTh BEUIECTBA, Y/AEIbHAs TEIUIOTa TUIABJICHUS, YAEIbHAs TeIUioTa MapooOpa3oBaHusl, yAeIbHAs TEIIoTa
CropaHMsl TOIUIMBA, KOA(PQHUIMEHT IOJIE3HOTO JCHCTBUS TEIJIOBOTO JIBUTATEINS): HAa OCHOBE aHAIM3a YCJIOBHS 3aJjaud 3allKChIBATh KPATKOE YCIIOBHE,
BBICTISITh (DU3WYECKHUE BEIUYHMHBI, 3aKOHBI M (OPMYJIbI, HEOOXOMUMEBIC /Il €€ PEIICHHUs, MPOBOJAUTH PACYCThl M OICHWBATH PEATBHOCTH MOJYYEHHOTO
3HAa4YCHUsT (PU3NICCKOM BEITMUNHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

— HCIONIb30BaTh 3HAHMUA O TEIJIOBBIX SIBIEHUSX B TOBCEAHEBHOW JKU3HU JUIsl oOecreueHus: Oe30MacHOCTH MpH OOpallleHuH C MOpudopamu |
TEXHUYECKUMH YCTPOMCTBAMHU, AJISI COXPAHEHUS 3I0POBbS U COOIIOACHUS HOPM SKOJOTHYECKOrO MOBEICHUS B OKPYKAIOIICH cpelie; MPUBOIUTH MPUMEPHI
9KOJIOTHYECKUX TTOCIICICTBUI pabOTHI IBUTaTeNIel BHYTPEHHETO CTOPaHUs, TEIUIOBBIX M THAPOIIICKTPOCTAHITHIA;

— pa3nuuaTh TPAHMIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHUMATh BceoOHUil xapakTep (yHIaMEHTAIbHBIX (H3UYECKHX 3aKOHOB (3aKOH
COXPaHEHHUS YHEPTUH B TEIIJIOBBIX MPOIIECCAX ) U OTPAHUYEHHOCTh UCTIONB30BAHUS YaCTHBIX 3aKOHOB;

— HaxXOJUTh aJIEKBATHYIO TPEUIOKCHHOW 3amade (HU3MUSCKYI0 MOJIeNb, pa3pemiaTh MpoOJieMy Kak Ha OCHOBE WMEIONIUXCS 3HAHWHA O TEIUIOBBIX
SBIIGHUSX C UCIMOJIb30BAHUEM MaTeMaTHUECKOTO afrmapara, Tak U Py MOMOIIH METOI0B OIICHKH.

DJIeKTpUUYEeCKHEe U MATHUTHBIE SIBJICHUS
BbInycKHUK HAYYHMTCS:

— pacro3HaBaTh JJICKTPOMATrHUTHBIC SBJIICHUS M OOBSICHATH HA OCHOBE MMECIOIIMXCS 3HAHUH OCHOBHBIC CBOWMCTBA WJIM YCJOBHSI IPOTEKAHUS 3THX
SIBIICHUH: DIJIEKTPU3AIMS TeJ, B3aUMOJICHCTBUE 3apsjioB, SJEKTPUYCCKHA TOK M €ro JCHCTBHS (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE), B3aMMOJICHCTBHE
MarHiToOB, 3JEKTPOMArHUTHAs WHAYKIHS, ACHCTBHME MArHUTHOTO IOJsI Ha TPOBOJHUMK C TOKOM M Ha ABIIKYIIYIOCS 3apsDKCHHYIO YacTHUIly, AEWCTBUE
ANEKTPUYECKOTO TOJIS Ha 3apsHKSHHYIO YaCTHITY, YJICKTPOMArHUTHBIC BOJIHBI, IPSIMOJMHEHHOE paclipOCTpaHEHNE CBETa, OTPAXKCHUE M MIPEIIOMIICHHE CBETa,
JUCTIEPCUS CBETA.

— COCTaBIISATH CXEMBI AJICKTPUUYSCKUX IICTICH C TMOCIIEIOBATeILHBIM M TapalUIeIbHBIM COCIMHEHUEM JJIEMEHTOB, pas3iindasl yCIOBHBIC O0O3HAUCHUS
AJIEMEHTOB 3JICKTPUYECKHX TeTel (MCTOYHUK TOKa, KITF0Y, PE3UCTOP, PeOCTaT, JIAMITOYKa, aMIIEPMETP, BOJIBTMETD).

— HCIOJIb30BaTh OMTUYECKUE CXEMBI JIJIsl IIOCTPOSHUS H300pakeHU B TUIOCKOM 3epKalie U COOMPAIOIIEH JINH3E.

— ONHCHIBATh W3YYCHHBIE CBOWCTBA TEN W AJIEKTPOMATHUTHBIC SBJICHHS, HUCIONB3Yysd (PU3WYECKUE BEIMYUHBL: JJEKTPUUECKUN 3apsjl, CHJa TOKa,
ANEKTPUYECKOE HAMPSDKEHHUE, SJEKTPUYECKOe COMPOTHBIICHUE, YIETHHOE COMPOTUBICHHE BEIIECTBA, pabOTa AIEKTPUYECKOTO TMOJIsA, MOIIHOCTh TOKAa,



(oKyCHOE pacCTOSHUE U ONTHUYECKAas CHJIA JIMH3bI, CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YAaCTOTa CBETA; IPHU OMMCAHUU BEPHO TPAKTOBAThH
(Gu3n4eckuil CMbICI HUCMONb3yEeMbIX BEJIWYMH, UX OOO3HAYEHMS M EIUHUIBI W3MEPEHUs; HaXOAWUTh (HOPMyJbl, CBA3BIBAIOIIME JAHHYK (DU3MUECKYIO
BEJIMYUHY C JPYTMMH BEIMYMHAMH.

— aHAJIM3UPOBaTb CBOWCTBA TeJ, HJIEKTPOMArHUTHBIC SIBJICHUS M IPOLECCHI, UCHONb3Yysd (U3MUECKUE 3aKOHBI: 3aKOH COXPAHEHUS 3JIEKTPHUUECKOTrO
3apsiia, 3akoH Owma jans ydacTka nenu, 3akoH JDxoyns-JIeHua, 3akoH NpSAMOJMHEWHOrO pPAacHpOCTPAaHEHUs CBETA, 3aKOH OTPAXKEHUs CBETAa, 3aKOH
MPEJIOMJICHUS CBETa; IIPU 3TOM pa3inyarh CIOBECHYIO ()OPMYIUPOBKY 3aKOHA U €r0 MaTEMaTHYECKOE BBIPAKECHHUE.

— IPUBOJAUTH MPUMEPHI NPAKTUUECKOT0 UCIOIb30BAHUS (U3NUECKUX 3HAHUHM O 3JICKTPOMATHUTHBIX SIBICHUSIX

— pemiath 3a/a4M, HCIONB3Ys (hu3nueckre 3akoHbl (3akoH OMa JuIs yyacTka 1end, 3akoH Jxoyns-JIeHna, 3aKoH NPsIMOJIMHEHHOTO pacpoCTpaHeHHs
CBETa, 3aKOH OTPaKEHHs CBETa, 3aKOH MPEJIOMJICHHUS CBETa) U (OPMYJIbI, CBSI3bIBAIONINE (DPU3NYECKHE BEIMYMHBI (CHJIAa TOKA, HIEKTPHUECKOE HaMpsKEeHHE,
JIEKTPUUECKOE CONPOTUBIIEHHUE, YAEIbHOE COIIPOTHBIIEHUE BEIECTBA, pa00Ta 3IEKTPUUECKOTrO MOJIs1, MOLTHOCTh TOKA, (POKYCHOE PACCTOSHUE U ONTHYECKas
CHJia JIMH3BL, CKOPOCTh JJIGKTPOMArHMUTHBIX BOJIH, JUIMHA BOJIHBI W YacToTa CBeTa, (OpPMYJbl pacueTa dJIEKTPHUECKOTO CONPOTHBICHUS IPH
[I0CJIEIOBATEIbHOM M TapajuleIbHOM COEAMHEHUM INPOBOJAHMKOB): Ha OCHOBE aHAJIM3a YCIOBMs 3a/ayM 3allChlBaTh KPaTKOE YCJIOBUE, BBIJCIATh
¢du3nveckne BEIMYUHBI, 3aKOHBI M (OPMYIBI, HEOOXOIUMBIE /ISl €€ pEIICHHUs, MPOBOJUTH pPacyeThl M OLEHUBATH PEAbHOCTh MOJYYEHHOTO 3HAUCHUS
(bu3n4ecKoil BETUUNHBI.

BbInycKHUK MOJIYYUT BO3MOKHOCTD HAYYUTHCH:

— HCIIOJIb30BaTh 3HAHUA 00 IEKTPOMArHUTHBIX SBJICHUSAX B IOBCEAHEBHOM XKHU3HM Ui oOecredeHus: 0e30IacHOCTH MpU OOpallleHUH ¢ NpudopamMu U
TEXHUYECKMMHU YCTPOMCTBaMU, Ul COXPAaHEHMsI 3/I0POBbsl U COOJIIOJCHHUS. HOPM 3KOJIOTHYECKOI0 MOBEICHUS B OKPYXKAIOLIEH cpelie; MPUBOIUTH IPUMEPHI
BJIUSIHUS 3JIEKTPOMArHUTHBIX U3JIyY€HUHN Ha KUBBIE OPraHU3MbI;

— pa3nuyaTh TPaHUIBl NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, MOHMMAaTh BCEOOLIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHHs
JIEKTPUUYECKOTO 3apsi/ia) U OTPaHUYEHHOCTh MCII0Jb30BaHMsl YaCTHBIX 3aKOHOB (3akoH OMma 11 yyacTka nenu, 3akoH /xoyns-Jlenua u np.);

— HCIOJIb30BaTh IMpPHUEMbI MOCTPOEHUs (U3UYECKUX MOJesel, Moucka U (HOPMYIHPOBKU JOKa3aTeNbCTB BBIABUHYTBIX TMIIOTE3 U TEOPETUUYECKUX
BBIBOJIOB HAa OCHOBE SMIIMPUYECKH YCTAHOBJIEHHBIX (DAKTOB;

— HaxXoJIUTh aJIeKBaTHYIO TMPEJUIOKEHHOM 3ahade (QU3MUECKyl0 MOJENb, paspemarb MNpolieMy Kak Ha OCHOBE MMEIOLIMXCS 3HAaHUM 00
JIEKTPOMAarHUTHBIX SIBJICHUSIX C UCIOJIb30BAaHUEM MAaTEMaTUYECKOI0 anmnapara, Tak v [Py IOMOILU METOJ0B OLEHKH.

KBanToBbIe siBJICHUSI
BbINyCKHUK HAY4YUTCS:

— pacro3HaBaTh KBAaHTOBBIE SIBICHHS U OOBSACHATH HAa OCHOBE MMEIOIIMXCS 3HAHUM OCHOBHBIE CBOWMCTBA WJIM YCJIOBUS IPOTEKAaHUS ITHX SIBJICHHI:
€CTECTBEHHAs U UCKYCCTBEHHAsl paJIMOAKTUBHOCTb, O-, 3- U Y- U3J1y4eHHs], BOSHUKHOBEHHE JIMHEWYATOr0 CIIEKTPa U3JIyYE€HUsI aTOMa;

— OIUCBIBAaTh U3YYEHHbIC KBAHTOBBIE SBJICHUS, UCIOIb3Ys (PM3NUYECKHE BEIUMYMHBI: MACCOBOE YHCIIO, 3apsiI0BOE YHMCIIO0, IEPUO]] OTypacaaa, SHepIrus
(OTOHOB; TPU OMHCAHMU MPABWIBHO TPAKTOBaTh (DM3MUECKUH CMBICT HCHOJIb3YEMbBIX BEJIWYMH, MX OOO3HAUYEHMS] U EAMHHIBI U3MEPEHHs; HaXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUMHY C IPYTUMHU BETUYMHAMH, BHIUUCIIAT 3HaUEHHE (DU3UUYECKON BEIMUMHBI,

— aHaJIM3UPOBATh KBAHTOBBIE SBJICHUS, UCTIONB3Ys (PM3NUYECKUE 3aKOHBI U MOCTYJIAThl: 3aKOH COXPAHEHUsI SHEPTUH, 3aKOH COXPAHEHHUS JIEKTPUY €CKOTO
3apsia, 3aKOH COXpaHEHHs] MaCCOBOI'O YHUCIIA, 3AKOHOMEPHOCTH M3IYyYeHHsI U MOTJIOLIEHUS CBETa aTOMOM, IPH 3TOM Pa3jinyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U €r0 MaTeMaTU4YECKOE BBIPAKEHUE;

— pa3iuyaTh OCHOBHBIE IPU3HAKHU TUIAHETAPHON MOJIENN aTOMa, HYKJIOHHOW MOJIETTM aTOMHOTO $]1pa;

— MPUBOJIUTH MPUMEPHI MPOSIBICHUS B NPUPOJIE M MPAKTUUYECKOTO HCIOJB30BAHUS DPATUOAKTUBHOCTH, SIIEPHBIX U TEPMOSIEPHBIX peaklui,
CIEKTPaJIbHOTO aHAN3a.

BbINyCKHUK NOJIYYUT BO3MOKHOCTD HAYYUThCSH:



— HCIOJNIb30BaTh TOJYYEHHBIE 3HAHUS B IIOBCEJHEBHOM KHM3HM MPH OOpaIIeHWHd C NPUOOpPaMU M TEXHHUYECKUMH YCTPOMCTBaMHU (CUETUHK
MOHHU3UPYIONINX YaCTHII, JOZUMETP), IJII COXPAHEHHUS 3[I0POBbS U COONMIOACHUS HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIIEH Cpe/Ie;
— COOTHOCHTD SHEPTHUIO CBSA3HM aTOMHBIX siiep ¢ 1e(EeKTOM MacChl;
— MPUBOAUTH NPHUMCEPHI BIUAHUA PAAUOAKTUBHBIX PI3JIy‘-ICHHﬁ Ha JXUBBIC OPraHU3Mbl; ITIOHUMATh IIPp MHIUIT I[CﬁCTBHSI AO3UMCETpPA U pa3yindaTrb yCIOBUA
€ro UCI0JIb30BaHUS;
— MOHHUMATh 3KOJOTHYECKHE MpPOOJIeMbl, BO3HUKAIOIINE IPU HCIOJIH30BAaHUM ATOMHBIX JJEKTPOCTAHLIMHA, W MYTU pEHIeHHUs 3TUX MpodieMm,
MEPCIIEKTUBBI UCIIOJIB30BAHUS YIIPABISIEMOTrO TEPMOSICPHOTO CUHTE3A.
DJ1eMeHThI ACTPOHOMUH
BbInyCKHUK HAY4YUTCSH:
— YyKa3blBaTh Ha3BaHus IiaHeT COJHEYHOH CHUCTEMbI; pa3inyaTb OCHOBHBIC NPU3HAKU CYTOYHOTO BpAIEHUs 3BE3AHOTO Heba, nBuxkeHus JIyHsI,
CosnHIa U TUIaHET OTHOCUTEIILHO 3BE3];
— MOHHUMATh Pa3INUUs MEX]Y TEIUOIEHTPUYECKON U Te€OLIEHTPUUECKOI cucTeMaMu MUpa.
BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCSA:
— YKa3bIBaThb O6HII/IC CBOMCTBA M OTJIMYHUS IUIAHET 3€MHOU Tpymibl U IJIAHET-TUTAHTOB; MaJIbIX TCII ConHeYHOH CHCTEMBI M OOJIBIIMX IIJIaHET,
MOJIb30BAThCSl KApTOH 3BE3THOTO HeOa MpH HAOJIIOACHUSIX 3BE3/IHOTO HEba;
— pa3nuyaTh OCHOBHBIC XapaKTEPUCTHUKH 3Be3]1 (pa3Mep, LIBET, TEMIIEpaTypa) COOTHOCUTH IIBET 3BE3/IbI C €€ TeMIIepPaTypoi;
— pasjm4aTtb T'UIoOTE3bI O IMPOUCXOKACHUN ConHeYHOH CUCTEMBI.

Conep:xanue yueOHOro npeamera

®uzuka u puznyecKue MeTo/Abl H3yYeHHUs PUPO/IbI

®dusuka — Hayka o mnpupoje. Pusmyeckue Tena W sBieHus. HaOmomeHue u onucanue ¢Gusmueckux spieHUH. Puzndeckuil 3KCIEPUMEHT.
MopenupoBanue SIBICHUNA U 0OBEKTOB MPUPO/IBI.

duznyeckue BEIMYUHBI U UX U3MEpEHHE. TOUYHOCTh U OTPEIIHOCTh N3MEpEHU. MexayHapoaHas CUCTEMA €INHULL.

duznyeckue 3aKOHbl U 3aKOHOMEpHOCTH. Pu3nka M TexHuka. HayuHelii MeTon mo3HaHusa. Ponb Qu3uku B GOpMUPOBAHUU €CTECTBEHHOHAYUHOM
I'PaMOTHOCTH.

Mexanu4yeckue siBJeHHS

Mexanunueckoe ABWKeHHE. MaTepuaibHas TOUKa Kak Mojeb (pusnueckoro Teaa. OTHOCUTENBHOCTh MEXAaHUYECKOT0 IBMKeHusA. Cucrema oTcyera.
dusnyeckue BEIMYMHBI, HEOOXOIMMBIE ISl ONMMCAaHUS JBUKEHHS M B3aUMOCBS3b MEXIYy HUMH (IyThb, MEpEMEIIeHHE, CKOPOCTh, YCKOPEHHE, BpeMs
IBUKEHMsI). PABHOMEPHOE M paBHOYCKOPEHHOE MIPSIMOJIMHEIHOE JBUKEHNE. PaBHOMEPHOE ABM)KEHUE IO OKPY>KHOCTH. [lepBbIii 3akoH HproToOHAa M nHEpLHSL.
Macca tena. [Inotaocts BemectBa. Cuna. Equauier cunel. Bropoit 3akon Heiotona. Tpetnit 3akon Hetorona. CBo6ogHOE magenue Ten. Cua TKECTH.
3akoH BcemupHoro TsaroreHus. Cuna ymnpyroctu. 3akoH I'yka. Bec tena. HeBecomocts. CBsA3b MEXIy CHION TSKECTH M Maccoll Tena. /[mHamomerp.
PaBronelicTByromas cuia. Cuita Tpenus. Tpenne ckonpxenus. TpeHue nokos. TpeHue B IpUpoae U TEXHUKE.

WNmnynbe. 3aKoH coxpaHeHHs UMITylbca. PeakTuBHOe nBmxkeHue. Mexanuueckas pabota. MomHocTs. DHeprus. [loTeHnuansHas U KHHeTHYecKast
sHeprus. [IpeBpailienne oJHOro BUIa MEXaHUYECKOM HEPTuu B APYroil. 3aKOH COXpaHEHHS MOJTHON MEXaHUYECKOM SHEPTUH.

IIpocTble MEXaHU3MBI. Y CIIOBHS PaBHOBECHs TBEPAOrO TEld, UMEIOLIEro 3aKPEIUICHHYIO OCh ABMXKEHUsA. MOMEHT Cuibl. [Jenmp msaoccecmu meina.
Poruar. PaBHOBecue cuin Ha peiuare. Poluaru B TexHuke, ObITy U npupoze. [loaBuxHble 1 HEMOABUKHBIE OJ0KH. PaBeHCTBO paboT mpu HCMOIb30BaHUU
MIPOCTHIX MEXaHNU3MOB («30J10TO€ MpaBUIO0 MeXxaHUKNY). Koadduirent nonesnoro aeicTBus MexaHu3Ma.

Jasnenue TBepabIx Ten. Enununbs! uamepenus nasiaenus. CriocoObl n3MeHeHus AaBineHus. [laBinenue sxuakocreit u razoB 3akoH Ilackans. JlaBinenue
KUJKOCTH Ha JTHO M CTeHKW cocyaa. CooOmiaronuecs: cocyasl. Bec Bo3gyxa. ATmocdepHoe naBieHue. M3mepenue atmocdepHoro nabieHus. OTMBIT



Toppuuennu. bapomerp-anepoua. ATMocdepHoe AaBIeHHE Ha PAa3TUYHBIX BhICOTaX. [ MapaBiInuecKkue MeXaHu3Msl (Tpecc, Hacoc). [laBieHue KUIAKOCTH U
ras3a Ha IOrpy>eHHOE B HUX Tesl0. Apxumenosa cuia. [InaBanue Ten u cynos BozayxoruaBanue.

Mexanuueckue xonedanus. [lepuoa, yactora, aMmrunryna konedanuii. Pesonanc. Mexannueckue BOJIHBI B OJJHOPOJHBIX cpenax. [yinHa BOTHBL. 3BYK
KaK MeXaHU4ecKas BoJiHa. [ pOMKOCTb U BbICOTA TOHA 3BYyKa.

TennoBble sABICHUSA

Crpoenue BeniecTBa. ATOMBI M MOJIEKYJIBI. TerioBoe ABMKEHHE aTOMOB M MouieKyJl. Jnddys3us B razax, )KUAKOCTIX U TBEPAbIX Tenax. bpoyHosckoe
osuoicenue. BzanmopaencTBue (MPUTSHKEHUE U OTTAIKMBAHUE) MOJIEKYJ. ATperaTHble COCTOSIHUS BelecTBa. Pa3zinnune B CTPOCHUU TBEPIBIX Tell, KUIKOCTEH
U Ta30B.

TemoBoe paBHOBecue. Temmeparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO XAOTHYECKOIO IBMKEHHUS yacTUl. BHyTpeHHsisi sHeprusa. Pabora u
Terulonepeaya Kak criocoObl U3MEHEHUs! BHYTpeHHEN sHepruu tena. TemnonpoBoaHocts. Konsekuus. M3nyuenue. I[Ipumeps! Tensonepenauu B npupojie u
TexHuke. KoaumuecTBO TemIoThl. YaenbHas TEMJIOEMKOCTh. YJElbHas TEIUIOTa CrOpaHMsl TOIUIMBA. 3aKOH COXPAaHEHUS M IPEBpALICHMs] SHEPrUU B
MEXaHHYECKUX M TEIUIOBBIX Ipoleccax. [lnaBneHne u oTBepAeBaHNEe KPUCTANIMUYECKUX Tejl. YJenbHas TelsoTa IuiaBieHus. Mcnapenue u KoHzaeHcauus.
[Tornomenue sHepruu Npy UCHAPEHUU KUJIKOCTH U BbIIEICHUE €€ IpU KoHAeHcauuu napa. Kunenue. 3aBUCMMOCTh TEMIEpaTypbl KUIIEHUS OT J1aBJICHUS.
VYnaenpHas Temiora mapooOpa3oBaHHs U KOHJEHcaluu. BraxxkHocTe Bo3nyxa. Pabora raza mpu pacmumpenuu. [IpeoOpa3oBaHus 3HEPruu B TEIUIOBBIX
MalmuHax (mapoBasi TypOWHA, IBUTaTellb BHYTPEHHETO CrOpaHMs, peakTHBHbBIN asuratens). KIIJ| TeruoBoit MammHbBL Jkonocuueckue npoodiembvl
UCNONb308AHUS TNENTIOBbIX MAULUH.

DJIEeKTPOMarHUTHbIE SIBJICHUS

Onextpusauus (uznueckux Tten. B3aumonelicTBue 3apspkeHHbIX Tell. JIBa poAa 3JIEKTPUUYECKUX 3apsajoB. JenMMOCTh 3JIEKTPUYECKOIro 3apsja.
DneMeHTapHbIA AJIEKTPUUYECKUN 3apsia. 3aKOH COXpPAaHEHUs JJIEKTpUYECKOoro 3apsaa. [IpoBOIHUKM, MOITYIPOBOAHUKH M H30JSATOPbI 3JIEKTPUUYECTBA.
OneKkTpockon. JJeKTpUYecKoe Ioje Kak ocoObld BUJ Marepuu. Hanpsagwennocms snekmpuuecko2o noias. JIeWCTBHE 3JEKTPUYECKOro IoJisi Ha
JIEKTpUUECKUE 3apsaabl. Konoencamop. JHepeus 31eKmpuiecko20 nois KOHOeHcamopa.

OneKkTpudeckui ToK. VICTOUHMKH 2JIEKTPUUECKOTO TOKAa. JJIEKTPUUYECKas LENb U €€ COCTaBHbIE YacTU. HampaBieHne n JEHCTBUS AIIEKTPUYECKOTO
toka. Hocurenu snextpuueckux 3apsiioB B Metauiax. Cuiia Toka. DNEeKTpUYECKoe HalpsKeHUe. DIEeKTPUUECKOe COPOTUBIICHHE TPOBOAHUKOB. EuHUIIBI
COIIPOTHBIICHUS.

3aBUCHUMOCTh CHJIBI TOKa OT HampsbkeHus. 3akoH Oma Juid yyacTka Lenu. YjaenbHoe conportuBieHue. Peocratel. IlocnenoBarensHoe coequHEHNE
IpoBOAHMKOB. [lapaniensHoe coeAMHEHHE TPOBOIHUKOB.

PaGora snexTpuueckoro mosis MO MNEPEMENICHUIO AJIEKTPUYECKUX 3apsAaoB. MOIIHOCTh 3JEKTpUYECKOro Toka. HarpeBaHue NpoBOJHUKOB
JIEKTPUUECKUM TOKOM. 3akoH /xoyins - JleHna. DaekTpudeckre HarpeBaTellbHble U OCBETUTENbHbIE TPUOopsl. KopoTkoe 3aMbikaHMe.

MaruutHoe nosne. MHayKus MaraHuTHOro nojisi. MaruutHoe nose Toka. OnslT Opctena. MarHuTHOE 1oJie MOCTOSSHHBIX MarHUTOB. MarHuTHoe 1oie
3emin. DJNEeKTpOMarHuT. MarHuTHoe IoJsie KaTyllKu ¢ TOKOM. [IpuMeHeHHe 31eKTpOMarHuToB. /[eICTBME MAarHUTHOTO IOJISI Ha MPOBOJAHHMK C TOKOM U
JBIKYIYIOCS 3apsDKeHHYI0 yactuny. Cuna Amnepa u cuna Jlopenya. dneKTpoABUTaTelb. SIBIeHUE 3JIEKTpOMarHuTHOM MHAYKIHs. OnbliTel Dapanes.

DneKTpoMarHuTHeIe Konebanus. Konebamenvhuiii koumyp. Inekmpozenepamop. [lepemennviii mox. Tpancghopmamop. llepenaua >neKTpudecKoi
SHEPTUHU HA pacCTOsTHUE. DIEKTPOMarHUTHBIE BOJHBI U UX CBOUCTBA. [Ipunyunsl paouocesasu u menesudenus. Bauanue snexmpomacHumHtvIx uznydeHuii Ha
JHCUBbLE OP2AHUBMDIL.

Cser —nekTpoMarHuTHbIe BojiHA. CKOpOCTh cBeTa. McTOUHMKH cBeTa. 3aKOH MPSIMOJIMHEHHOIO paclpoCTpaHEHHUE CBETa. 3aKOH OTPa)KeHHUs CBETa.
ITnockoe 3epkano. 3akoH mpesnomiieHus cBera. JInH3bl. DOKYCHOE pPacCTOSHME M ONTHYECKas cuia JUH3bL. M300paskeHue mpeaMera B 3epKajie U JIHMH3E.
Onmuueckue npubopul. I'na3 kak ontudeckas cucrema. Jlucnepcus cera. Mumeppepenyus u ougppaxyus ceema.

KBanToBbIe siBJICHUSI

Crtpoenue atoMoB. [1nanerapnas mosens aroma. KBaHTOBBIN XapakTep MOTJIOIEHUS U UCITYCKaHUs CBEeTa aToMaMu. JInHelyaTple CrieKTphl.

OmnbiThl Pesepdopna.



CocrtaB aromHoro siapa. IIpoToH, HEUTPOH M ANEKTPOH. 3aKOH DUHINTEHHA O MPOMOPLHUOHATBHOCTH MAcChl U 3HEPTuu. Jegexm macc u snepeus
ces3u amomubuix s0ep. PagnoakTuBHOCTE. [lepron nonypacmnana. Anbbda-uznydenue. bema-usnyuenue. I'amma-usznydenue. Snepusie peaknuu. ctounnku
sHeprun CoJHIIA M 3Be3A. SlaepHas sHepreTHka. Jxonocuueckue npodremvl pabomsl amomusix dnekmpocmanyuti. JlosumeTpust. Bauanue paouoakmughvix
U3TTYYEHUU HA HCUBbIE OP2AHUBMDBL.

Crpoenne u 38001 Beenennoi

['eonieHTpHUYeCcKas U reJIoLeHTpUYecKas cucreMsl Mupa. Pusndeckas npupoaa HedecHbIX Tes1 ConHeuHol cucteMsl. [Ipoucxoxaenue ConHeqHOR
cucrembl. ®usnueckas npupoaa Connua u 38e3a. Ctpoenue Beenennoit. OBomonust Beenennoil. ['unoresa bosbioro B3pbiBa.

IIpumepHbIe TeMbI JJA00PATOPHBIX U MPAKTHYECKUX PadOT

JlaGopaTopHble pabOThI (HE3aBUCHMO OT TEMAaTHUECKOW MPUHATICIKHOCTH) JEIISATCS CICIYIOIINE TUTIBL:

[TpoBeneHue NpsiMbIX U3MEPEHUN PU3MUECKUX BETUUNH

Pacuer 1o noay4eHHbIM pe3yabTaTaM MPSIMbIX U3MEPEHUN 3aBUCUMOI'0 OT HUX NapameTpa (KOCBEHHbIE U3MEPEHMUS).

HaGnronenue siBleHUH U MOCTaHOBKA OIBITOB (HA KAU€CTBEHHOM YPOBHE) 10 0OOHApYKEHHIO (PAKTOPOB, BIUSAIOIIMX HAa IPOTEKAHNE IaHHBIX SBJICHUI.

HccnenoBanue 3aBUCUMOCTH OHOM (pr3MuecKol BEIMYMHBI OT JPYro C MPEACTAaBICHUEM PE3yIbTaTOB B BUJIE rpadka UM TaOIUIIBI.

[TpoBepka 3ajaHHBIX TPEATIOIOKEHUH (IpSAMble U3MEPEHUsT PU3NUECKUX BEIMYMH U CPAaBHEHHE 33JJaHHBIX COOTHOLICHUNA MEXIY HUMH).

3HAKOMCTBO C TEXHUYECKMMH YCTPOMCTBAMM U UX KOHCTPYHUPOBAHUE.

JIro6as pabouast mporpamma JI0JKHA IIPeyCMaTpUBaTh BHIIIOJHEHUE 1Ta00OPATOPHBIX PabOT BCeX yKa3aHHBIX THUIOB. BbIOOp TeMaTHKH U yuciaa paboT
Ka)X/I0TO TUTIA 3aBUCHUT OT OCOOCHHOCTEW paboyueii mporpammbl 1 Y MK.

IIpoBenenue npsiMbIX U3MepeHuii GU3NYECKUX BeJIUIUH

N3mepenne pasMepoB Tell.

M3mepenue pazMepoB MaJIbIX Tell.

W3mepenne maccsl Tena.

N3mepenue obbema Tena.

W3mepenne cuibl.

W3mepenue BpeMeHH mpoliecca, nepruojia Kojaedanui.

N3mepenne temnepaTypsl.

W3MmepeHue cuibl TOKa U €ro peryJInpoBaHHUE.

N3mepenne HanpsKeHUs..

W3mepeHue yrioB MageHus U NpeIoMIICHHUS.

N3mepeHne poKyCcHOro pacCTOSIHUS JTUH3BI.

Pacuer mo nosry4eHHbIM pe3yJibTATaM NPSAMbIX H3MEPEHUH 3aBMCUMOI0 OT HUX NapaMeTpa (KOCBEHHbIE H3MePEeHH)

W3mepeHue MiIoTHOCTH BEIECTBAa TBEPJOTO Tea.

Onpenenenne k03P PUIIMEHTA TPEHUS CKOIBKEHHS.

Ornpenenenne )KeCTKOCTH MPYKHUHBI.

OmnpeneneHne BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA TIOTPYKEHHOE B )KHUJIKOCTD TEJIO.

Ornpenenenrne MOMEHTA CHJTBI.

H3MepeHne cKkopocT PaBHOMEPHOT'O ABUKEHHUS.

N3MepeHne cpeiHeil CKOPOCTH JBHKECHUS.

M3MmepeHne yCKOpeHHs paBHOYCKOPEHHOTO IBHKEHUS.

Ornpenenenne padOThl U MOIIHOCTH.

OmnpeneneHue 4acTOThl KOJIeOAHUH Tpy3a Ha MPY>KMHE U HUTH.



OmnpeneneHne OTHOCUTENIBHOM BIaKHOCTH.

OrnpeneneHne KOJINYECTBA TEMIOTHI.

Onpenenenue yenbHON TEIIOEMKOCTH.

H3mepenune paboThl U MOIIHOCTH 3JIEKTPUYECKOTO TOKA.

W3mepenue conpoTUBIICHUS.

OrnpenenieHne ONTUYECKON CUIIbI JTUH3BI.

HccnenoBanue 3aBUCMMOCTH BBITAIKHBAIOIIEH CHIIBI OT 00bEeMa MOTPYKEHHOM 4acTH OT IIOTHOCTH JKHJIKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH H
Macchl Tea.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS OT XapaKTepa IOBEPXHOCTHU, €€ HE3aBUCUMOCTH OT IUIOIIA/IH.

Habaronenne siBjieHUil M MOCTAHOBKA ONBITOB (HA KA4YeCTBEHHOM YPOBHE) 10 00HAPY:KeHUI0 (AKTOPOB, BIAMSIOIIMX HA NMPOTEKAHUE JAHHBIX
SIBJICHUM

Habmroienue 3aBucMMOCTH Meprojia KoJebaHuii rpy3a Ha HUTH OT JUIMHBI U HE3aBUCUMOCTH OT MacChl.

Habumronenne 3aBucuMocTH nepuojia KojiedaHuii rpy3a Ha Mpy>KUHE OT MacChl U )KECTKOCTH.

Habmtoienue 3aBUCMMOCTH JJaBJI€HUS ra3a oT 00beMa U TeMIIepPaTyphl.

Habumronenne 3aBUCHMOCTH TEMIIEpATypbl OCTHIBAIOIIEH BOABI OT BPEMEHH.

HccnenoBanue siBIeHUs B3aUMOCHCTBUS KaTYIIKH C TOKOM U MarHuTa.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Habmtoienue siBieHUs OTpaXeHHs U MPEIOMIICHHS CBETA.

Habumronenune siBIeHMs TMCIEPCUN.

OO6HapysxeHre 3aBUCUMOCTH COIPOTUBIICHUS ITPOBOAHHKA OT €r0 MapaMeTpoB U BEIIECTBA.

HccnenoBaHue 3aBUCMMOCTH Beca Tejla B )KUJKOCTH OT 00beMa MOTrpyKEHHON YacTH.

HccnenoBanue 3aBUCMMOCTH OJTHOM (pU3MUECKON BETMUUHBI OT IPYrol ¢ MPEICTaBICHUEM Pe3yabTaTOB B BUJIE TpaduKa UIH TaOIHIIbL.

HccnenoBanue 3aBUCMMOCTH Macchl OT 00beMa.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH NPH paBHOYCKOPEHHOM JIBM)KEHUM 0€3 HayaJlbHOW CKOPOCTH.

HccnenoBaHue 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU U MYTH IIPU PaBHOYCKOPEHHOM JIBUYKEHUH.

HccnenoBanue 3aBUCUMOCTH CUJTbI TPEHUS OT CUIIBI JABJICHMUS.

HccnenoBanue 3aBUCUMOCTH Ae(popMalivy MPYKUHBI OT CHJIBL.

HccnenoBanue 3aBUCIMOCTH TIepro/ia KoieOaHuil rpy3a Ha HUTH OT JJTHHBL.

HccnenoBanue 3aBUCMMOCTH NIEpro/a KojeOaHui rpy3a Ha MPYKUHE OT )KECTKOCTH U MaCCHI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Yepe3 MTPOBOAHMK OT HAPSKEHUS.

HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA Yepe3 JTaMIIOUYKY OT HaNpsKEHHSI.

HccnenoBanue 3aBUCUMOCTH yTJIa MIPEIOMIIEHUS OT YIJIa MaJICHUS.

IIpoBepka 3agaHHBIX NMPeEANOJIOKeHHH (MPsAMbIe M3MepPeHUusl (PU3NYeCKUX BeJIUYUH U CPAaBHEHHE 3a[IaHHBIX COOTHOLIEHHUH MeK1y HHUMH).
IIpoBepka rumores

[TpoBepka runoTe3bl O JIMHEHHOM 3aBUCMMOCTH JJIUHBI CTOJIOMKA KUJIKOCTH B TPYOKE OT TeMIEpaTyphl.

ITpoBepka runoTe3bl 0 NPSAMOI MPONOPLMOHATBHOCTH CKOPOCTH ITPU PaBHOYCKOPEHHOM JBM)KEHUHU IIPOHACHHOMY ITyTH.

[TpoBepka rumoressl: MpPU MOCIEAOBATEIBHO BKIIOYEHHBIX JIAMIOYKM M MPOBOJHMKA WJIM JIBYX NPOBOJHUKOB HAIPSDKEHUS CKIIAbIBATh HEIb3s
(MOXHO).

[TpoBepka mpaBuiia CI0KEHUS TOKOB Ha IBYX NapauIeIbHO BKIIOYEHHBIX PE3UCTOPOB.

3HAKOMCTBO C TEXHUYECKMMH YCTPOICTBAMHU M X KOHCTPYUPOBaHME



KoHcTpyrpoBaHue HaKJIIOHHOW IJIOCKOCTH € 3alaHHbIM 3HaueHuem KIT/I.
KoHcTpynpoBaHue apeoMeTpa U UCIbITAHUE €r0 PadOTHI.
COopKa 3IeKTPUIECKOH LIeMU U U3MEPEHUE CUJIBI TOKA B €€ PA3TUYHBIX YYaCTKaX.
COopKa 37eKTpOMarHuTa U UCIbITAaHUE €ro JIeHCTBHUS.
W3ydeHune 351eKTpUYeCKOro IBUraTellsi HOCTOSSHHOTO TOKa (Ha MOJEIN).
OreHka cBOEro 3peHHs U MoA0Op OYKOB.
N3yueHne cBOMCTB N300paKEHHS B TMH3AX.
TemaTuueckoe miiannpoBanue. Puszuka 7 Kiaace

Ne i/t Paznen KomnuectBo yacos

1 Beenenune 4
2 [TepBoHaYaIbHBIC CBEJICHUS O CTPOCHUHU BEIIECTBA 6
3 Bzaumopeiictsue Tei 21
4 JlaBiieHME TBEPBIX TEJI, Fa30B, )KUIAKOCTEH 19
5 PaboTa 1 MOIITHOCTB. DHEPTHS 14
6 Peseps u moBTOpEeHnE 4

Htoro 68

7 knacce (68 yacoB, 2 yaca B HEJIENIO)

BBenenue (4 4)

Uto uzyuaer ¢puszuka. Gusznueckue sipnenus. Habmronenus, onbiTel, u3MepeHusi. ®u3nka U TEXHUKA.

JlabopaTopHbie padoThI

1. Onpenenenne 1eHb! AeNEHUS U3MEPUTEIBLHOTO LIWIMHIPA.

IlepBoHauya/ibHBbIE CBeICHUS O CTPOEHHUH BemecTBa (6 1)

Monekynsl u atomsl. {uddysus. Jpuxenue monexkyn. bpoyHoBckoe nBrxeHne. CBA3b TeMIIEpaTyphl Te€a CO CKOPOCThIO JBUKEHHS €r0 MOJIEKYII.
[TputskeHne 1 OTTaIKUBaHUE MOJIEKYI. Pa3miuHble COCTOSHUS BELIECTBA U MX OOBSICHEHHE HA OCHOBE MOJIEKYJISIPHO — KHHETUYECKUX MPEICTaBICHUM.

JlabopaTopHbie padoThl

1. U3mepenue pazMepoB MajbIX Tell.

B3aumopneiicreue Tea (21 u)

Mexanndeckoe nBrxeHne. PaBHomepHoe nmxenue. Ckopocts. MHepuus. B3anmonelicteue ten. Muepuunsa. Macca tena. M3mepenne maccel tena ¢
nomoInkko BecoB. [InoTHOCTH BemiecTBa. SABnenue taroteHus. Cumna tskectu. Cuita, Bo3HHUKaromas npu aepopmanuu. Bec. CBA3b MeXy CUIION TSDKECTH U
Maccoit. Ynpyras nedopmanus tena. 3akoH ['yka. {unamometp. ['padudeckoe nzobpaxenue cuiibl. CI0KEHHUE CHJ, NEHCTBYIOIIUX MO OJHOW TPSIMOM.
Tpenue. Cuna Tpenust. TpeHne CKOJIbKEHUS, KaueHUs, okosl. [ToammnHuky.

JlaGopaTopHbie padoThI
W3mepenue macchl Tena Ha pelyakKHBIX BECaX.

N3mepenue oobema Tena.

W3mepenue mI0THOCTH TBEPAOIO TENA.

I'pagyupoBanue npyXHHBI 1 U3MEPEHNE CHIIBI C TIOMOLIBIO JUHAMOMETPA.

BrlsiBiIEeHNE 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT IUIOIIAU COIPUKOCHOBEHUS TEJ U NPUKUMAIOIIEH CUJIBL.

s E




bapomerp-anepounn. M3menenune armocdepHoro aamiaeHusi ¢ BbicoTod. Manomerpbl. Hacoc. ApxumenoBa cuia.

JlaBJjieHHe TBEPAbIX TeJ, JKUAKOCTel 1 ra3oB (19 u)
Hasnenue. JlaBnenne tBepabix Ten. [laBnenue raza. OObsCHEHUE TAaBJICHHS ra3a Ha OCHOBE MOJICKYISPHO — KHHETHUYECKUX TPEICTABICHUNA. 3aKOH
[MTackans. [laBnenue B xuukoctu u raze. CooOmarommecs: cocyasl. Llmo3bl. I'mapaBnudeckuit mpecc. Atmochepnoe nasinenue. OmbiT Toppuyenny.

TpaHcopT. Bo3ayxoruiaBanue.
JlaGopaTopHblie padoThI
1. V3mepenue BHITATKUBAIOLIEH CUJIbI, TEHCTBYIOLIEH HA TOTPY>KEHHOE B KHUIKOCTH TEJO.
2. BrrsicHeHMe yCIIOBUH TUIaBaHUS TN B KUIAKOCTH.

1.
2.

A wnh e

CHJIBI»

o o

Padora u momHocTh. DHeprus(14 u)

VcnoBusa 1uiaBaHusd Tel. BoaHBIN

PabGota cuiibl, gelicTBYIOLIEH 10 HaMpaBiIeHUIO ABMXeHUs Tena. MouHocTs. [IpocTeie MexaHu3Mel. Y ciioBUe paBHOBECHs pblyara. MOMEHT CHIIBI.
PaBHOBecue Ten ¢ 3aKperyieHHOW Ochbl0 BpaimieHus. Buabl paBHOBecHs. PaBeHCTBO pabOT MpH MCHOJIB30BaHWM MexaHW3MoB. Koadduuument nonesHoro
neiicrBus. IloTeHunanbHas SHeprus MOHATOrO Tejla, CXKAaToW NpyKHMHblL. KuHeTmdeckas sHeprus ABwkyulerocs Ttena. [IpeBpamenue omHoro Buzaa
MEXaHUYECKOHN 3HEPIUU B APYroil. DHEprus pex u BeTpa.
JlaGopaTopHble padoThI

Brrsscaenne YCJI0BUA paBHOBCCHUS pblyara.

Mamepenne KIIJI npu nmoabeme Teia o HaKJIOHHOM MJIOCKOCTH.
IHoBTOpenue (44)

JlaGopatopHnas padora Ne 8 o Teme:
JlaGopatopHnas padota Ne 9 o Teme:

JlaboparopHblie padoThl ¢ HCIOJIb30BaHHe 000pyaoBaHus «Touka pocTa»

Jlaboparopras padota Ne 3 o Teme: «M3MepeHre MacChl Tella Ha PhIYaXKHBIX BECAX)»
Jlaboparopusie paboTel Ne 5 o Teme: «OmnpeaeneHue TIOTHOCTH TBEPAOTO TEIIay

Jlabopartopnast pabota Ne 6 1o Teme:
Jlabopartopnast pabota Ne 7 o Teme:

«/Iunamomerp. I'paxynpoBanue npyKUHbI U U3MEPEHUE CHII JUHAMOMETPOM

TemaTnueckoe niiannposanue. Pusuka 8 kiace

«HCCJ’IGJIOB&HI/IC 3aBUCHUMOCTH CUJIbI TPCHHA CKOJIBXKXCHUA OT IIOIIAAN COIIPUKOCHOBCHHUA TCI U HpPI)KPIMaIOHIGfI

«OnpeneneHne BHITAIKUBAIOLIEH CHUIIBL, AEUCTBYIOLIEH HAa IOTPYKEHHOE B KHUAKOCTD TEJIO»
«BpIsiIcHeHHE YCIIOBHIM MIaBaHUs TeJla B AKHUIKOCTH»
7. JlaboparopHas padota Nell no teme: «Omnpenenenue KI1J] npu nogséme Tena no HaKIOHHOHN MIOCKOCTH»

Ne n/nn Paznen KomnnuectBo yacos
1 TemioBbIe sBIECHUS 24
2 DJIEKTPUUYECKUE SIBIICHUS 26
3 ONEKTPOMAarHUTHbIE SIBICHUS 6
4 CBETOBBIC SBJICHHS 8
5 PesepB 1 nmoBTOpeHME 4
Hroro 68




8 kuacc (68 vacos, 2 yaca B HEJIEITIO)

IHoBTOpenue (24)

TenJioBble siBJIeHU (24 1)

TemoBoe aBmxenue. Buyrpennss sneprus. Pabora u Temonepenaya Kak crocoObl H3MEHEHUS! BHYTPEHHEN 3Hepruu Tena. Buasl Termsonepenayn.
KonuuectBo TemnoTel. YenbHas TEIUIOEMKOCTb. YJelbHas TEIJIOTa CropaHus ToluMBa. [lmaBneHne u kpucramusauus. Temmeparypa IUIaBJICHUS.
VnenbHas temnoTa maBieHus. VMcmapenune u KoHneHcauus. OTHOCHTENbHAs BIIAXKHOCTh BO3AyXa M ee m3mepenue. Kumenuwe. TemrepaTypa KUIIEHHUS.
VaenpHas TemioTa napooOpazoBaHusa. OObSACHEHHWE HW3MEHEHUH arperaTHbIX COCTOSIHMM BELIECTBA HAa OCHOBE MOJIEKYJSIPHO — KHHETHYECKHX
npenacrasieHuii. [IpeBpaiieHus sHeprud B MEXaHMYECKUX U TEIUIOBBIX Ipoleccax. JIBurarens BHyTpeHHero cropanus. [laposas TypOuHa.

JlabopaTopHbie padoThl

1.CpaBHeHHE KOTMYECTB TEIUIOTHI IIPH CMEUIMBAHUH BOJIbI PA3HOM TeMIIepaTyphl.

2.M3mepeHue yaenbHON TEMIOEMKOCTH TBEPIOTO Tea.

3. U3mepenune oTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

DyekTpUUecKue siBJaeHus (26 )

Onektpuszauus tei. [[Ba poaa snekTpuueckux 3apsanoB. BzanmmopeiicTBue 3apsaoB. DIeKTpUUecKoe moJie. [[MCKpeTHOCTh 3JEeKTpUYECKOro 3apsja.
OnexTpoH. CtpoeHue atoMoB. [10CTOSIHHBIN 3JIEKTpUUECKH TOK. ['abBaHUYECKHE 3JIEMEHTBI. AKKYMYJISTOPBL. DJIEKTpUYECKas 1eMb. DJIEKTPUUECKHUI TOK B
Mertayutax. Cuna Toka. AMnepmerp. DNeKTpUUYecKoe HanpsbkeHue. BonbTMeTp. DieKTpudyeckoe conpoTuBiieHre. 3akoH Oma A yyacTKa 3JIEKTPUUYECKOU
uenu. YaenpbHoe compoTuBieHue. Peoctrarsl. Bunbl coenvHenuii mpoBOAHUKOB. PaboTa M MOLIHOCTH AJIEKTPUYECKOrOo TOKa. KONIMYeCTBO TEIIOTHI,
BBIJIETISIEMOE MPOBOJHUKOM C TOKOM. CUETUHK 3JeKTpUuecKoil sHepruu. Jlamia HakanuBaHus. DJIeKTpOHArpeBaTeNbHbIe TpUOopsl. Pacyer anexTposnepruu,
notpebsieMoit ObITOBBIMHE AneKkTporipudopamu. Kopotkoe 3ambikanue. [TnaBkue mpeqoxpaHuTeny.

JlaGopaTopHble padoThI
COopka AIEKTPUIECKOM 1ETH U U3MEPEHUE CHIIBI TOKA.

W3mepenne HanpsHKeHMs Ha Pa3IMUHBIX ydacTKax LEnu.

PerynupoBanue cuiibl TOKa pEOCTaTOM.

W3mepenune conpoTUBIEHNS IPOBOIHUKA C TIOMOILBIO aMIIEPMETPA U BOJIBTMETPA.
. 3mepenne paboThl ¥ MOIIHOCTH 3JIEKTPUUYECKOTO TOKA.

BJIeKTpOMaanTHLIe siBJieHHs (64)

MaruutHoe 1noje ToKa. DNEeKTPOMAarHuThl U uX npumeHeHue. [loctosHHble MarHUTHl. MarnutHoe mose 3emuu. JlelicTBMe MarHMUTHOTO MOJS Ha
IIPOBOJHMK C TOKOM. DJIEKTPOJIBUIaTENb.

JlabopaTopHbie padoThl

1. M3y4yeHue MOAEIH 3IEKTPOIBUTATES.

2. COopka 2JIeKTPOMAarHuTa M UCTIIBITAHUE €TO JICHCTBUSI.

CBeToBble siBJIeHHA (8 4)

Hcrounnkn ceera. [IpsMonnneitHoe pacipocTpaHeHne cBera. OTpakeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [limockoe 3epkaio. IIpenromnenue cera.
JIun3sl. DOKyCHOE PACCTOSHUE U ONTHYECKas cuiia TuH3bL. [locTpoenne n3o0paxeHui, 1aBaeMbIX TOHKOH JTUH30M. OnTudyeckue mpudopsbI.

JlaGopaTopHbie padoThI

1. M3y4yeHune 3aKOHOB OTPAXKEHUS CBETA.

2. HaOmroneHue siBIEHUS TPETIOMIICHHUS CBETA.

3. INony4yeHne n300pakeHUH C MOMOIIBIO COOMPAIOLIEH JTHH3HI.

IMoBTopenue (2 4)

agrONE



JlabopaTopHblie padoThl ¢ HCIOIb30BaHNe 00opynoBaHuA «Touka pocra»

1. Jlaboparopnas pabota Nel mo teme: «CpaBHEHHE KOJTUYECTB TEIUIOTHI IPU CMEIIMBAHUH BOJIbI PA3HOU TEMIIEPATYPhI»
2. JlaboparopHas paborta Ne2 o teme «M3MepeHune yieapHON TEIIOEMKOCTH TBEPIOTO TEIay
3. Jlaboparopnas pabora Ne3 o Teme: «M3MepeHrne OTHOCUTEILHON BIQKHOCTH BO3IyXa»
4. JlabGopaTtopHas padora Ne4 o teme: «COOpKa JIEKTPUUECKOH e U U3MEPEHHE CUIIbI TOKA B €€ PA3IMYHBIX Y4acTKax»
5. JlabGopatopnas pabota Ne5 o teme: «M3MepeHne HaNpsKEHUsT Ha Pa3IMYHbIX yYacTKaxX 3JICKTPUUECKOMN TN
6. JlaGopatopnas pabora Ne6 1o Teme: «PerynupoBaHue CHIIBI TOKa PEOCTaTOM»
7. JlaGopatopnas paborta Ne 7 mo Teme: «V3mMepeHne COpoTHBICHUS MPOBOIHUKA TPU IIOMOIIH aMIIEPMETPa U BOJIbTMETPA
8. JlabGoparopnas pabota Ne 8 o teme: «/3MepeHrie MOIITHOCTH 1 PabOThI TOKA B SJIEKTPUICCKOMN JTAMITS)
9. Jlaboparopnas pabota Ne 9 o teme: «COOpKa 3JIEKTPOMAarHuTa M UCIILITAHUE €T0 IeHCTBUS
TemaTnueckoe miannpoBanue. Puszuka 9 Kiacc
Ne i/t Paznen KomnuectBo yacos

1 3aKOHBI B3aUMOJICHCTBUS U IBUXKECHUS TEJI 34
2 MexaHunueckue Kojae0aHusl U BOJHBI. 3BYK 14
3 DIEKTPOMArHUTHOE TI0JIe 23
4 CtpoeHue aToMa U aTOMHOTIO sijipa. Vcnosib30BaHKe SHEPIUH aTOMHBIX sIEP 18
5 Ctpoenue u sBoronus BeeneHHoit 5
6 HToroBoe moBTopeHue 8

Hroro 102

9 kJuacc (102 gaca, 3 Jaca B HEZIEIIO)

1. 3akoHbl B3auMojaeicTBUSA U IBU:KeHUs Tes (34 1)

MarepuanbHas Touka. Cucrema orcyera. Ilepemenienue. CKOpocTh NPSIMOJMHEMHOIO PaBHOMEPHOIO JBMKEeHHS. [IpsMonuHeitHoe
PaBHOYCKOPEHHOE JBMI)KEHHE: MTHOBEHHAsi CKOPOCTb, YCKOpEHHE, TepemerieHue. ['paduku 3aBUCHUMOCTH KMHEMATHYECKUX BEIIMYMH OT BPEMEHU NpU
PaBHOMEPHOM M PAaBHOYCKOPEHHOM JBM>KEHHMH. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JBM)XEHHS. | 'eoneHTpuuecKass U TreJUMOlEHTPUYECKass CUCTEMBbl MUpA.
WNueprmanshas cucrtema otcuera. [lepBwiif, BTOpoii U Tpetuil 3akoHbl HproroHa. CBoOOmHOE maneHue. HeBecomocTh. 3aKOH BCEMUPHOTO TITOTEHUS.
UckycctBennbie ciyTHUKHU 3emiid. Miynbe. 3aKOH COXpaHEeHUsI UMITYJIbca. PeakTUBHOE IBUKEHUE.

®poHTATbHBIE J1a00paTOPHbIE padoThI

1. UccnenoBaHue paBHOYCKOPEHHOTO ABM)KEHUS 03 HaualbHOW CKOPOCTH.

2. U3mepenue yckopeHusi CBOOOIHOTO TaICHHS.

2. Mexanunyeckue Koje0aHus u BOJIHBIL. 3BYK (14 1)

Konebarenbroe nmxenue. Konebanus rpyza Ha npyxuHe. CBoOomHbie KoneOanus. KomebatenpHas cucrema. MasTHUK. AMIUTUTYIA, TIEPUOI,
gactota KosiebaHuii. ['apmonndeckue konebanus. lIpeBparienue sHepruu Mpu KosieOaTeNbHOM JBIDKEHUHU. 3aryxarolue KosieOaHus. BvIHYXIeHHBIC
koneOanusi. Pesonanc. Pacnpoctpanenue konebanuit B ynpyrux cpenax. llomepeunsie u mpojoibHbIe BONMHBL J{muHA BOMHBL CBS3b UIMHBI BOJHBI CO
CKOPOCTBIO €€ paclpOCTpaHEHUS W MepHOJOoM (4acTOToi). 3BYKOBBIE BOJNHBI. CKOpPOCTHh 3ByKa. BwicoTa, TeMOp M T'POMKOCTH 3BYKa. DXO. 3BYKOBOM
pe3onanc. utepdepenius 3BykKa.




®poHTATbHBIE 1a00paTOPHbIE Pad0THI

3. UccnenoBanue 3aBUCUMOCTH IIEPUO/IAa U YACTOTHI CBOOOAHBIX KOJIEOAHNH HUTSHOTO MAasiTHUKA OT AJIMHBI HUTH.

3. DnekTpoMarauTHoe nojue (23 4)

OnHOpOHOE M HEOAHOPOJHOE MarHuTHoe nosne. HampaBneHue Toka M HampasieHME JMHUN ero MarHutHoro nois. [IpaBuno OypaBumka.
OOnapyxenue MaruutHoro mnosis. [IpaBuno neBoil pyku. MHAyKIus MarHuTHOro moss. MarHuTHbl moTok. OmnbiTel Dapages. DneKTpoMarHuTHas
nnaykuus. Hanpasnenne wnuHayknuonHoro Ttoka. IIpasmno Jlenna. SIBnenue camomnaykumu. Ilepemennslii TOK. I'eHepaTrop mepeMEHHOrO TOKA.
[IpeoOpa3oBanusi 3HEpruM B 3neKTporeneparopax. Tpancdopmarop. Ilepenaua 37eKTpUUECKON SHEPrHM HA PACCTOSIHHE. DJIEKTPOMArHUTHOE IIOJIE.
OneKTpOMaruuTHeIE BOJIHBL. CKOPOCTH pPacHpOCTPAHEHHUS IEKTPOMArHUTHBIX BOJH. BIlMsAHME 3JIEKTPOMAarHUTHBIX M3JIyYEHUH HA KUBBIE OPraHU3MBI.
Konnencarop. Konebarenbuslit kKoHTyp. [lomyueHue smeKTpOMarHUTHBIX KoseOanuid. [IpuHIMIBI paavocBsizu W TeneBuaeHus. MHrepdepeHuus cpera.
OnexkrpoMarHutHas npupoja ceeta. Ilpenomnenune ceera. Ilokazatens npenomnenus. Jucnepcus cera. Llera ten. Cnekrporpad u cnekTpockon. Tumbl
ONTUYECKUX cIIeKTpoB. CrieKkTpaiapHbli aHanu3. [lornoienue u ncnyckanue ceera atoMaMu. IIponcxoxaeHre TMHEHYaTbIX CIIEKTPOB.

DpoHTAIbHBIE J1a00paTOPHbIE PA0OTHI

4. U3y4eHue sBI€HUS 3JIEKTPOMArHUTHON UHAYKLIUU.

4. CTpoeHue aToMa U aTOMHOTO siipa. Mcnoib30BaHue 3Heprun aToMHbIX siiep (18 1)

PannoakTHBHOCTH Kak CBHJIETEIBCTBO CIIOKHOTO CTPOCHHUSI aTOMOB. AJsbda-, 6eta- u ramma- usnydenus. OnbsiTel Pesepdopna. AnepHas monens
aToMa.

PanuoaxkTuBHBIE NpeBpalleHUs] aTOMHBIX sajep. CoxpaHeHue 3apsA0BOrO0 U MAacCOBOIO YHUCEN MPU AJIEPHBIX peakuusax. Memoowvl Habooenus u
peaucmpayuu yacmuy 6 A0epHoll gusuxe. IIpoTOHHO-HEUTPOHHAA MOJeNb 1pa. Pu3ndyeckuil CMbICI 3apsAI0BOro U MaccoBoro uucen. Mzotonsl. [IpaBuiio
cMmenieHus Uit anbha- U Oera-pacmaga. DHeEprus CBsA3W 4acTull B supe. [enenue simep ypana. Llenmnas peakmus. SlnepHasi sHEpreTHKa. DKOJIOTHYECKUE
po6JIeMbl pabOThl AaTOMHBIX 3JeKTpocTaniuil. Jlosumerpus. Ilepuon nonypacnana. 3akoH pajinOaKTUBHOIO pacnaza. BiusHue paJuoakTUBHBIX M3ITy4YeHUH
Ha >KMBbI€ Opranu3mbl. TepmosinepHas peakuus. Mctounuku sHeprun CoiHIa U 3Be37. DJIeMEHTapHbIE YaCTHIIbl. AHTHYACTHIIBI.

®poHTANBbHBIE 1a00paTOPHBbIE PA00THI

5. M3yuenue neneHus siapa atoMa ypasa 1o ¢pororpaduu TpeKosB.

6. M3yueHue TpEeKOB 3apsKEHHBIX YaCTHI] I10 TOTOBBIM (poTorpadusim.

5. Ctpoenmne u 3Bomonusi Beesennoii (5 )

Cocras, crpoeHne u npoucxoxaeHue ComHeyHol cucteMsbl. [lnaners! u manele Tena ConHeuHO cucreMbl. CTpoeHHE, U3IYYEHHE U DBOJIIOLIUSA
Comnnna u 38e371. CtpoeHue u Bosronus BeenenHo.

O0o0marniee noBTOpeHue Kypca pusuku 7—9 kiaaccon (8 )

JlabopaTopHbie padoThl ¢ HCIOIb30BaHNe 00opynoBaHusa «Touka pocra»
1. JlaGoparophas pabota Ne 1 no teme: «VccrnenoBanue paBHOYCKOPEHHOTO JIBM)KEHUS 0€3 HaualbHOM CKOPOCTH»

JIaGoparophas pabota Ne 2 o teme: «M3MepeHne yCKOpeHus: CBOOOTHOTO MaJICHUs»
3. JlaGopatopHnas pabota Ne 3 o Teme: «VccnenoBanue 3aBUCUMOCTH TI€PHO/A U YACTOTHI CBOOOAHBIX KOJICOAHUI HUTSIHOTO MasTHUKA OT €ro

N

mHBD (MccnemoBanre 3aBUCHMOCTH TIEPHO/IA U 9aCTOTHI CBOOOHBIX KOJIEOaHWI MPY>KMHHOTO MasiTHUKA OT MacChl TPy3a.)
4. JlaGopatopHas pabora Ne 4 mo Teme: «3yueHue sBIEHUS YIEKTPOMATHUTHON UHAYKIIUM



