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1. HIOACHUTEJIBHAS 3AIINCKA.

Pabouas mporpamma mo ¢u3MKe HA YPOBEHb OCHOBHOTO OOIIEro OOpa3oBaHMS IS
obOyuaromuxcst 7-9x kmaccoB I'BOY «IIIKOJIA Ne 10 T'.0. TOPE3» paspaborana B
COOTBETCTBUM C TPEOOBAHUSIMM:

. ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpazoBaHuu B
Poccuiickoit denepanuny;

. npukaza MunnpocBemenuss ot 31.05.2021 Ne 287 «O06 yTBepkIeHUH
(denepanbHOro roCyIapCTBEHHOTO 00pa3oBaTeIbHOIO CTaHJAapTa OCHOBHOIO  OOLIEro
00pazoBaHUs Y,

. npukaza Munnpocsemenus ot 18.05.2023 Ne 370 «OO yTBepxkaeHUU
benepanbHOI 00pa3oBaTEIHLHON MPOTrPaMMBbI OCHOBHOTO O0IIIETO 00pa30BaHUSY;

. npuka3za Munnpocseuenus ot 22.03.2021 Ne 115 «O6 yrepxaenuu Ilopsiaka
OpraHu3allil M  OCYIIECTBJIEHUS  O00pa3oBaTEeIbHOMW  JAEATENBHOCTH IO  OCHOBHBIM
00m1eo0pa3oBaTeIbHBIM IPOrpaMMaM — 00pa30BaTEILHBIM MIPOrpaMMaM HavaabHOTO OOIIETO,
OCHOBHOT'O O0IIIETro u CpeaHero o0mero 00pa3oBaHus;

. KOHIIETILIUH NIperoiaBaHusl yueOHoro npeaMera « Dusmnkay;

. CIl  2.43648-20  «CaHMTapHO-3IHIEMHOJIOTMYECKHE  TpeOOBaHUS K
OpraHu3alisiM BOCIIUTAaHUA W OOYYEHHUsS, OTIbIXa W O3IOPOBJICHHUS JETed M MOJIOICKH,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIaBHOTO CaHUTapHOTro Bpaya oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «l'uruenuyeckue HOpPMaTHBBI M TpeOOBaHUS K
oOecrieyeHnto Oe3omacHOCTH M (WiIM) Oe3BpeAHOCTH Ui 4YeJoBeKa (DaKTOPOB CpeJibl
0o0WTaHUsA», YTBEPKJIEHHBIX MOCTAHOBJIEHUEM TJIABHOT'O CaHUTapHOTro Bpada oT 28.01.2021 Ne
2,

. GbenepanbHOI paboueil mporpaMMsl o yueOHoMY npeaMeTry «Puznkay.

Pabouas mporpamMMa OpHEHTHpPOBaHA Ha IIEJEBBIC MPHOPUTETHI, CHOPMYTUPOBAHHBIE B
dbenepanbHON pabouel mporpaMMe BOCIUTaHUS M B paboueit mporpamme Bocnutanus ['BOY
«IIKOJIA Ne 10 I'.O. TOPE3»

[Iporpamma mo ¢u3uKe Ha YpOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUH U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
obOpasoBarenbHON TporpamMmbl, TpeactaBieHHbIx B PI'OC OO0, a Takke ¢ y4eToM
dbenepanbHOl paboueld mporpaMmbl BocmHTaHUs U KOHIENIIMK mMpernojaBaHUs Y4eOHOTO
npeamera «Pu3uKa.

Copnepxanue mporpamMMmbl 1o (pu3mMke HampaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HaY4YHOI I'paMOTHOCTH OOYYalOIIMXCSl U OpPraHM3alUI0 M3y4eHUs (U3UKU Ha JIESTEIbHOCTHON

ocHOBe. B mporpamme mno ¢u3MKe Y4YUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOrO TMpeIMeTa B



peamm3anuu TpedoBanuit ®I'OC OO0 kx mIaHUPYEMBIM JIMYHOCTHBIM M METaIlPEAMETHBIM
pesyibTataM OOy4YeHHs, a TaKKe MEXKIPEJIMETHBIE CBS3U €CTECTBEHHO-HAYYHBIX YUEOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUs.

IIporpamma no (pu3Mke ycTaHaBIMBAET paclipelieieHue yueOHOro Marepuaia 1o rojam
oOyueHust (1o Kjaccam), HIpeJlaraeT HPUMEPHYIO IIOCJIEJOBAaTEIbHOCTh H3YYEHHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHS NPEAMETHOTO COJACpXKAaHUA M YYeTe BO3PACTHBIX
0cobeHHOCTEH 00ydaronIIXCsl.

[Iporpamma mno ¢u3uke paspaboTaHa ¢ LEIbIO OKa3aHUs METOJUYECKOM MOMOIIU
YUUTEIIO B CO3aHUU paboyeil mporpamMmbl 10 y4eOHOMY MpeIMETY.

®u3uka SABISETCS CHCTEMOOOPA3yIOIIMM JUIsl €CTECTBEHHO-HAyYHBIX  YUEOHBIX
IPEIMETOB, MOCKOJIBKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOIIECCOB U SIBICHUH, H3y4aeMBbIX
XUMHUEH, Onosoruei, actpoHomuen u uznyeckoil reorpadueld, BHOCUT BKJIAJ B €CTECTBEHHO-
Hay4YHYI0 KapTUHY MHpa, INpelocTaBiseT HauOojiee sCHble 00paslibl MPUMEHEHHs] Hay4yHOIo
METO/1a TO3HAHUS, TO €CTh CII0CO0a MOTyYeHHs JOCTOBEPHBIX 3HAHUHI O MHUPE.

OpnHa U3 rIaBHBIX 3371a4 (pu3nyeckoro oOpa3oBaHus B CTPYKType 00IIero oopa3oBaHus
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH M HHTEpeca K HayKe Yy
o0yJaromuxcs.

Wzyuenne ¢u3nku Ha 06a30BOM YypOBHE MpEIIOiaraeT OBJAACHUE CIEAYIOIIMMHA

KOMIIECTCHTHOCTAMU, XaPaKTCPU3YIOIIUMU €CTECTBCHHO-HAYUHYIO I'PaAMOTHOCTD:

. HAay4YHO O0OBACHATH SIBJICHUA,
° OLICHUBATHb U IOHUMATb 0COOEHHOCTH HAaYy4YHOTI'O UCCIICAOBAHUAA,
. HHTCPHNPECTUPOBATL AAHHBIC W HCIIOJB30BATh HAYUYHBIC OOKa3aTCJIbCTBA JIA

MOJIy4YEHUs BBIBOJIOB.

Ienn u3yyeHus (U3MKU Ha YpOBHE OCHOBHOI'O OOILEro oOpa3oBaHMs OINpE/eNIeHBl B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa30BaTEeNbHBIX OpraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMBbl,
yTBepxkIeHHONW pemeHneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mportokoi ot 3 nexabdbps 2019 roga Ne [1K4BH).

Hean nzyvyenus pU3NKu:

. puoOpeTeHne UHTEepeca U CTPeMIIEHUsI 00yJaloIUXCsl K HAYyYHOMY H3yYEHUIO
IIPUPO/IbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

. pasBUTHE MPEACTABICHUA O HAay4yHOM METO/€ MO3HaHHA U (OPMHPOBAHUE
M CCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXKAIOIIUM SIBICHUSM;

. (GopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa HM3y4eHHs OCHOB

CTpOEHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;



. dbopMupoBaHUEe TMpeACTaBICHUN O PO (GU3NKU JUIS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUIL;

. pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cdepax Oymymien npodeccnoHaabHOR
NESTEIbHOCTH, CBSI3aHHOM C ()M3MKOW, MOATOTOBKA K JalbHEWIIeMy OOY4YeHHIO B 3TOM
HaIpaBJICHUU.

JIoCTIKEHHE ATHUX LeNed mporpaMMmbl MO (U3UKE HA YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00€CIEUNBACTCS PEIICHUEM CIICAYIOUINX 3aa4:

. npuoOpeTeHue 3HAHUI O AUCKPETHOM CTPOCHHUU BELIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

. npuoOpeTeHne YMEHHUH OIUCHIBaTh M OOBACHATH (PU3HUECKUE SIBICHHS C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

. OCBOEHHE METOJIOB PEILIECHUS MPOCTEHIINX PACYETHBIX 3a/au C UCIIOJIb30BAHUEM
busznyeckux Mojenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

. pa3BUTHE YMEHMI HaAOMI0JaTh NPUPOJHBIE SIBICHHUS M BBIIOJIHSATH OIIBITHI,
nabopartopHble pabdOThl M SKCIEPUMEHTAJIbHBIE HCCIENOBAaHUS C  HMCIOJIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

. OCBOCHME NpUeMOB paboThl ¢ HH(popManueil (U3NYecKoro coaep)kaHus,
BKJIOYasi MH(OPMALIMIO O COBPEMEHHBIX JOCTHKEHUSAX (U3UKH, aHAIU3 U KPUTHUYECKOE
OlICHMBaHHE NH(OPMALINN;

. 3HaKOMCTBO €O cepamMu MpodecCUOHATBHON IEATENbHOCTH, CBS3aHHBIMHU C
Gbu3UKON, U COBPEMEHHBIMH TEXHOJOTHUSMHU, OCHOBAHHBIMH HA JIOCTIDKEHUSX (U3NYECKOM
HayKH.

Ha wusydenne ¢usuku (0a30BbIi YpOBEHb) Ha yYpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSs
oTBoUTCS 238 yacoB: B 7-M Kjacce — 68 yacoB (2 yaca B Hezeno), B §-M Kjacce — 68 yacoB

(2 gaca B Hezem0), B 9-M kiacce — 102 vaca (3 yaca B HeJIelnto).

7 xnacc:

Ko0/1-B0 KOHTPOJIbHBIX padoT Kou-Bo 1aboparopHbix padoT
4 11

8 Kiacc:

Ko0/1-B0 KOHTPOJIbHBIX padoT Kou-Bo 1abopaTopHbix padoT
4 11

9 knacc:

Ko0/1-B0 KOHTPOJIbHBIX padoT KoJi-Bo 1abopaTopHbIx padoT
6 8




[Ipemyaraemelii B mporpamMmMe 1mo (Gpu3nuke MepedeHb JIa0OpaTOPHBIX PadOT U OIBITOB
HOCUT PEKOMEHIaTeNIbHBIN XapaKkTep, yUUTENb JIeIaeT BEIOOp MPOBEACHNUS 1a00paTOpHbIX padoT
U ONBITOB C YYETOM HUHAMBHIYaJIbHBIX  OCOOCHHOCTEH  OOy4arommuxcs,  CIUCKa
SKCHEPUMEHTAJbHBIX 33JaHUM, IIpe/UlaraéMblX B paMKaX OCHOBHOIO T'OCYIapCTBEHHOI'O
9K3aMeHa 1o (pu3MKe.

2. INTAHUPYEMBIE PE3YJIBTATDI

JInyHOCTHBIE pe3ybTAThl

B pesynbrare wn3ydyeHus (U3MKM Ha YpOBHE OCHOBHOIO o00IIero oOpa3oBaHUS Yy
oOyuarorierocst OynyT c(hopMUpPOBaHbI CIEIYIOIINE IUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

. IIPOSIBJICHUE HMHTEpPECa K MCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOMN
bu3nueckoil HayKu;

. LIEHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUICKUX yUEHbIX-(DU3HUKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

. TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJICHHUHU OOIIECTBEHHO 3HAYUMBIX U
ITHUYECKUX MPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHHUEM JTOCTUKEHUN (PU3UKY;

3) 3cTeTHYEeCKOro BOCIUTAHMS:

. BOCIIPUATHE SCTETHUUECKUX KauecTB (DU3MUECKONW HayKu: €€ TapMOHUYHOIO
MIOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT'0 NO3HAHMA:

. 0CO3HaHME LIEHHOCTH (pU3MUYecKoi HayKu Kak MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHsI TEXHOJIOTMH, BAXKHEHMIIIEW COCTABIAIOIIEH KYJIbTYPHI;

. pa3BUTHE Hay4yHOM J0OOO3HATEIBHOCTH, HWHTEpeca K MCCIEeI0BaTENbCKOM
JESTEIILHOCTH;

5) popmupoBaHus KyJbTYpPBbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMOTYYHS:

. OCO3HAHHME IIEHHOCTH Oe30macHoro oOpaza JKU3HM B  COBPEMEHHOM
TEXHOJOTMYECKOM MHpe, BaXKHOCTH MpaBWiI OE€30MacHOrO IOBEIEHUS Ha TpaHCIOpTe, Ha
JIOpPOrax, ¢ AEKTPUYECKUM U TETIJIOBBIM 000pYI0OBAHUEM B IOMAIIIHUX YCIIOBHSIX;

. c(OpMHPOBAHHOCTh HaBbIKA pe(IeKCUH, MPU3HAHNUE CBOETO IpaBa Ha OIIMOKY
U TaKOTO K€ TpaBa y IpYyroro 4eloBeKa;

6) TPy10BOr0 BOCIMTAHMSA:

. aKTUBHOE YYacTHE€ B pEIIeHUH MpPaKTUYeCKHX 3a1ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHW3alui, TOpoJa, Kpas) TEXHOJOTUYECKOW U COIHAIbHOM
HaMpaBJIEHHOCTH, TPEOYIOIUX B TOM YUCIIE U (PU3MUECKUX 3HAHUIH;

. MHTEpPEC K MPAKTUUYECKOMY U3YUEHHIO MPodecchii, CBI3aHHBIX ¢ (QU3UKOI;



7) 3KOJI0rM4eCcKOro BOCIMTAHMS:

. OpUEHTAIlMs Ha NpUMEHEHHWe (U3MYECKUX 3HAHWUU IJIs pElIeHUs 3a7ad B
00JIaCTH OKpYXKAIOIIeH cpenbl, IUJIAHUPOBAHUS IIOCTYIIKOB M OLIEHKH HX BO3MOKHBIX
MOCJIEACTBUM JISI OKPY>KAIOIIEH CPEIbl;

. OCO3HaHWE TJ00aJBbHOTO XapakTepa 3KOJIOTMYECKHMX MpoOJIeM M TyTeH HuxX
pelIeHUs;

8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COUMAIBLHON 1 MPUPOAHOM Cpe/bl:

. MOTPEOHOCTh BO B3aMMOJICHCTBUH TIPH BHITIOJIHEHUH UCCIICIOBAHUMA U MTPOCKTOB

(1)H3H‘l€CKOI>i HaITPaBJICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUAM JAPYI'UX;

. MOBBIIIEHHE  yPOBHA  CBOEH  KOMIETEHTHOCTH  4Yepe3  IMPaKTUUYECKYIO
NeSTeTbHOCTb;
. noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUU, B TOM 4Hce (OPMYIHUPOBATH

nacu, IOHATHA, TUIIOTC3bI O (I)I/ISI/I‘IGCKI/IX 00BEeKTax U SABJICHUAX

. OCO3HAHHME JIEPHUINUTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH B 00JacTu
¢buzuky;

. IUTAaHUPOBAHHUE CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;

. CTpEMJIEHHE AaHAJIM3UPOBaTh U BBIABIATH B3aHMOCBS3HM MPUPOJBI, OOIIECTBA U

9KOHOMHKH, B TOM YHUCJIC C UCTIOIh30BaHUEM (PU3NICCKUX 3HAHUIA;

. OLICHKAa CBOMX [JICWCTBUUA C YYETOM BIMSHHS Ha OKPYXAIIIYIO Cpeny,
BO3MOJXKHBIX TI00ABHBIX TOCIEICTBUN.

MeranpeaMeTHbie pe3yabTaThbl

B pesynapTare ocBoeHUs mporpaMMmbl 1O (M3MKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHusi y oOyu4aromerocss OyayT cQOpMHUpPOBAaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKIIIOUAIONIME TI03HABATENbHBIE YHHUBEpCaJbHbIe Yy4eOHBbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCaIbHbIC yueOHbIE NeUCTBUS, PETYISTUBHBIC YHUBEPCATbHBIC YUeOHbIC ACHCTBHUS.

ba3oBble Jlornyeckue 1eMcTBUA:

. BBISIBJISITh M XapaKTePU30BaTh CYIIECTBCHHBIC MPU3HAKN OOBEKTOB (SBJICHHU);

. YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KIACCHU(PUKAIMK, OCHOBAHUS IS
0000111eHUs U CPAaBHEHUS;

. BBISBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pPacCMaTpUBACMBIX (haKTax,
JAaHHBIX W HAOJFOICHUSX, OTHOCAIIUXCS K (PH3UICCKUM SIBIICHUSM;

. BBISIBJISITh IPUYNHHO-CIICICTBEHHBIC CBS3U NPU U3YUCHUH (PU3NYECKUX SIBICHUN
U TIPOIECCOB, JeNaTh BBIBOABI C HKCIONB30BAHHUEM JEAYKTUBHBIX U WHAYKTUBHBIX

YMOSaKH}OquHﬁ, BbIIBUT'ATh T'KMIIOTE3bI O B3AUMOCBA3IX (1)I/ISI/I‘IGCKI/IX BCJIIMYHH,



. CaMOCTOSITENIbHO BBIOMPATh CIOCO0 pernieHus ydeOHOW (U3MYECKON 3amadyu
(cpaBHEHHE HECKOJBKHMX BapHaHTOB pEIICHUS, BbIOOp Hambosee MOAXOISIIETO C Y4EeTOM
CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabcKkue NecCTBUA

. MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

. IPOBOJIUTH IO CAMOCTOSITEIIBHO COCTAaBICHHOMY IIJIaHY OIIBIT, HECJIOXKHBIH
bu3HYECKUI IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHNE (PU3UIECKOTO SBICHUS;

. OLICHUBATh Ha MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OPMAIIUIO, TOJYYEHHYIO B
XO0J1€ UCCIICOBAHUS UJIH SKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOABI MO pE3yJbTaTam
NPOBEICHHOTO HAOJIOACHUS, OTIBITA, UCCIICTOBAHMS;

. MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a
TaK)Ke BBIJIBUTaTh MPEANOI0KEHUSI 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

. NPUMCHSTh Pa3IUYHBIE METOAbI, MHCTPYMECHTBHI W 3allpOCHl TIPU IOUCKE U
otOope nHGOpMaIUU WK JAHHBIX C Y4ETOM IPEJIOKEHHON yueOHON hu3nYecKoil 3a1auu;

. aHAIM3UPOBATh, CHCTEMATHU3UPOBATh U HWHTEPIPETHPOBATH HHGOPMAIUIO
Pa3TUYHBIX BUJIOB ¥ (POPM MPEICTABICHUS;

. CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (OpMY MPECTaBIEHUs HH(OpMaLUn
U WLTIOCTPUPOBATH pPEIIaeMble 3a/1a4l HECTIOKHBIMH CXEMaMH, JuarpaMMaMu, HHOU rpadukoii
U UX KOMOMHAIIUSIMH.

KoMMyHUKaTHBHBIE yHUBEpPCATbHbIE YUeOHbIE TeiCTBHA:

. B X0Ji€ OOCYXXJIeHUsI yueOHOTO MaTepHuaia, pe3yIbTaToB J1abopaTOPHBIX paboT 1
MPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOl TeMbl M BBICKA3bIBATh WJIEH,
HAIleJICHHBIE Ha PeIlieHUe 3a/1a4U U MOIep KaHue OJ1aroKenaTeTbHOCTH OOIICHNUS;

. COIIOCTaBJISITh CBOW CYXICHHS C CYKICHHUSMH IPYTUX YYaCTHHUKOB JHAJIOTa,
OOHapYKUBATh PA3IMYME U CXOJICTBO TO3HIINH;

. BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

. NyOMMYHO TIPEJCTABIATH PE3YNbTAThl BBIMOJTHEHHOTO (DU3MYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeIOBAHMUS, TIPOCKTA);

. MMOHMMATh W HKCIIOJB30BaTh IMPEHUMYIIECTBA KOMAHIHOW M WHIUBUIAYATbHOU
paboThI IPH PENICHUN KOHKPETHON (PU3UYECKON MPOOITIEMBI;

. MPUHUMATH IIEJIU COBMECTHOM JIeATEIHPHOCTH, OPTraHN30BBIBATh ACHCTBUS IO €€
JOCTHKEHUIO: pacIpesleNsiTh PO, 00CYKIaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOM paldoTHI,

000011aTh MHEHUS HECKOJIIBLKUX JIONEH;



. BBIMOJHATh CBOIO 4YacTh pabOThI, JOCTHTas KaueCTBEHHOTO pe3yjbTaTra I10
CBOEMY HAMpaBJICHUIO U KOOPJIUHUPYS CBOU JICUCTBUS C IPYTUMHU WICHAMH KOMaH/IbI,

. OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOMUH MPOIYKT MO KPUTECPHUSM,
CaMOCTOSITENIbHO CPOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBHUS

Camoopranu3anus:

. BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX W yYEOHBIX CHUTYAlHsIX, TPEOYIOIIUX st
pelieHus GU3NUECKUX 3HAHUI;

. OpUEHTUPOBAaThCA B  pa3IMYHbIX  MOJAXOAAX  MPUHATHUS  pElICHUN
(MHAMBUAYaTbHOE, IPUHITHE PEUICHUS B TPYIITE, TPUHATHE PEIICHUMA TPYIIION);

. CaMOCTOSITEIILHO COCTaBIISATh AJNTOPUTM pelIcHHs (U3MUSCKON 3aladyd WIn
IUIaHa KCCIEAOBAaHUSA C YYETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHUPOBATH MpeAiaraéMble BApUAHTHI PELICHUN;

. JIeJIaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

. JaBaTh aJICKBaTHYIO OIICHKY CUTYallUU U IpeJiaraTh IIaH ee U3MEHEeHHUS,

. OOBSACHATH TPUUUHBI TOCTHIKEHUS (HETOCTHIKEHUS) PE3yIbTaTOB ACSITETFHOCTH,
JIaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

. BHOCHUTHb KOPPEKTHBBI B JIESITEIILHOCTh (B TOM 4YHCJIE€ B XOJ BBITTOJHEHHS
(bu3NYECKOro UCCIeI0OBaHUs MM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, H3MEHUBIINXCS
CUTYyaIlui, YCTAHOBJIEHHBIX OLITNOOK, BO3HUKIIUX TPYAHOCTEN;

. OIICHUBATh COOTBETCTBUE PE3YNIbTATa IIEJIA U YCIIOBUSIM;

. CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WM AMCKYCCUU Ha
Hay4HYIO TEMY, HOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYIroro;

. MpU3HaBaTh CBOE MPAaBO Ha OMIMOKY MpU pelieHuH (PU3NYECKUX 3a/ad UIU B

YTBCPKACHUAX HAa HAYUYHBIC TEMBI U TAKOC K€ ITPABO APYroro.

IIpenmeTHbIe pe3yabTaThl:

K koHmy oOydyenus B 7-9X Kiaccax INpeIMETHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y OO YUAIOIIUXCSl YMEHHI:

. UCIIOJIb30BaTh MOHATHUS: (U3MYECKHE M XHMMHUYECKHE SIBJICHMS, HaOJIO/IEHUE,
OKCIEPUMEHT, MOJETb, THUIOTE3a, E€AWHUIBI (U3UUYECKUX BEJIMYMH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSIHMS BellecTBa (TBEpAOE, JKUAKOE, Tra3000pa3Hoe), MeXaHH4ecKoe

JIBY)KCHUE (paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJIMHEIHOE), TpaeKTopus,



paBHOACHCTByOIMas  cwia, jAedopmanus  (ympyras, IUIacTUYeCKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

. pasznuuath sBiueHUS (nuddy3us, TEIIOBOE BIKEHUE YAaCTHUI] BEIIECTBA,
paBHOMEpPHOE JBI)KEHHE, HEpPaBHOMEpPHOE [BHKCHHE, HHEpLus, B3aUMOJICHCTBUE Tell,
paBHOBECHE TBEPJbIX TEJI C 3aKPEIIEHHOW OChIO BpalIeHUs, Meperadya JaBICHUS TBEPAbIMU
TeTaMH, JKUJIKOCTSIMH W Tra3aMu, aTtMoc(epHoe JaBlieHUE, IUTABAHHE TEJ, MPEBPAICHUS
MEXaHHYECKON DHEPruM) IO OMHCAHMIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBICHUE;

. pacro3HaBaTh MPOSBIECHUE U3YYCHHBIX (PU3MUECKHUX SIBICHUN B OKPYKAIOIIEM
MHUpPE, B TOM 4YHClie (DU3UYECKHE SIBJICHUS B TPUPOJIE: MPUMEPHI JBIKECHUS C Pa3THYHBIMH
CKOPOCTSIMU B JKUBOH M HEXHBOW MPHPOJEC, NCHCTBUE CHIBI TPCHHS B MPHPOJC U TEXHHKE,
BIUSHUE aTMOC(EepHOro HaBJICHUsS Ha >KUBOW OpraHM3M, IUIaBaHHE pbIO, pplYaru B Teje
YeNoBeKa, IPU ITOM MEePEBOIUTH MPAKTHUECKYIO 3a/1a4y B YUeOHYIO, BBIICIATH CYIIECTBEHHBIC
CBO¥CTBA (MTPU3HAKK) GU3UUECKUX SBICHUI;

. ONKCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBJICHHS, HCIOIB3Ys
dbuznyeckue BeIMUMHbI (Macca, 00beM, IIJIOTHOCTh BEIIeCTBA, BPEMsl, TyTh, CKOPOCTb, CPEIHSS
CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tela, cujla TPeHHsl, JaBleHrue (TBEpAOro Tena,
KUJKOCTH, Ta3a), BHITAJKUBAIOIIAS CWJIA, MEXaHWYEeCKas pabdoTa, MOIIHOCTh, TUICYO CHIIHI,
MOMEHT CHJIbI, KO3(PQUIMEHT TIOJE3HOr0 JCWCTBHS MEXaHW3MOB, KHHETHUYECKas W
MOTEHLIMANIbHAs DSHEPrusi), MPU OMUCAHUHM TMPABUWIBHO TPAKTOBATh (UINUYECKUN CMBICT
UCTIONIb3YEMBIX BEIMYUH, MX OOO3HAUEHHUS WU EAWHMIBI (U3UYECKUX BEITUYHMH, HAXOIHUTh
(GOpMYITBI, CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYHUHY C JIPYTUMHU BEIMYNHAMH, CTPOUTH
rpad UKy H3y4eHHBIX 3aBUCUMOCTEH (PU3MUCCKHUX BEIMYMH;

. XapaKTepu30BaTh CBOWMCTBA Tel, (PM3MUECKUE SBICHUS U MPOIIECCHI, UCIONb3YS
mpaBWJia CIOXKEHHUS cui (BIONb OJHOM mpsmoii), 3akoH ['yka, 3akon Ilackams, 3akoH
Apxumesna, TpaBUJIO paBHOBECHs pbhlyara (0JI0Ka), «30J70TO€ MPABHIO» MEXAHWUKH, 3aKOH
COXPAHCHHS MEXaHUYECKOH DHEPTHH, IPH 3TOM JIaBaTh CIOBECHYIO ()OPMYIIMPOBKY 3aKOHA H
3aMKChIBATh €T0 MATEMaTUYECKOE BBIPAKEHUE;

. OO0BSACHATH (hU3MUECKUE SBICHUS, MPOIECCH M CBOWCTBA TN, B TOM YHCIIE U B
KOHTEKCTE CHUTYyalldii MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH IMPUIHHHO-
CIICJICTBEHHBIC CBSI3HM, CTPOUTH OOBSICHCHHE W3 |—2 JIOTMYECKHX IIaroB ¢ Omopoi Ha 1-2
M3YYEHHBIX CBOMCTBA (PU3NYECKUX SBICHUH, (PU3NUECKUX 3aKOHA MIJIM 3aKOHOMEPHOCTH;

. pemiaTh pacyeTHbIC 3a7a4d B 1—2 NeWCTBUSA, UCTIONB3YS 3aKOHBI U (OPMYIIBI,
CBS3BIBAOIIME (PU3WYECKUE BEIMYMHBI: Ha OCHOBE aHajdu3a YCJIOBMS 3aJlaud 3alHChIBATh

KpaTKO€ YCJIOBUE, MOJACTABIATh (hU3MUECKHUE BEIMYMHBI B (DOPMYINBI M MPOBOJUTH PaCUETHI,



HaxOJIUTh CIPABOYHBIC JIaHHBIC, HEOOXOAMMBIC ISl PpEIICHUS 3a7ad, OICHUBATH
PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUIHHEI;

. pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPH MOMOIIH (PH3UIESCKIX
METOJ/IOB, B OINKMCAHUHM HCCIEAOBAHUS BBIICIATH IPOBEPSEMOE MPEIINONIOXKEHNE (THUIIOTE3Y),
pasznuyaTh ¥ MHTEPIPETHPOBATH MOJYYCHHBIH PE3yJbTaT, HAXOJIUTh OMMUOKH B XOJIE OIIBITA,
JienaTh BBIBOJIBI IO €T0 pe3yJIbTaTaM;

. MPOBOANTH OMBITHl O HAOMIOACHHUIO (DU3MYECKUX SIBICHUN WU (PU3UYIECKHX
CBOMCTB Tel: (OPMYJIIMPOBATH MPOBEPSEMBbIE IPEANOIOKEHH, COOMpaTh YCTaHOBKY U3
MIPEIOKEHHOTO 000PYA0BaHUS, 3aIMUCHIBATh XO/1 ONBITA U (POPMYJIUPOBATH BHIBOJIBI,

. BBITIOJIHSTH TPSIMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MAacChl Tella, 00bema,
CHJIBI M TEMIIEPATypPhl C UCIOJIH30BAHUEM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMKUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 33JaHHOM aOCOJIFOTHOM MOTPEUTHOCTH U3MEPEHHIA;

. MIPOBOJIUTh HCCIICJIOBAHME 3aBUCUMOCTH OJHOW (DU3UYCCKON BEIMYMHBI OT
JIPYyrol ¢ HCIOJb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCUMOCTH TIYTH PAaBHOMEPHO
JBIDKYIIETOCS. Tejla OT BPEMEHHU IBIKEHHUS Tella, CUJIBI TPEHUsI CKOJBKEHHS OT Beca Tera,
KauyecTBa 0OpaOOTKM ITOBEPXHOCTEH TEd M HE3aBUCHUMOCTH CHJIbI TPEHHSI OT IUIOMIAIH
CONPUKOCHOBEHUS TEJI, CUJIbl YIIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BBITAJKUBAIOLIEH CHIIBI OT
o0beMa TMOTpY)KEHHOM 4YacTH Tejla W OT IUIOTHOCTU KHUJKOCTH, €€ HE3aBUCUMOCTH OT
MJIOTHOCTH TeJa, OT TIIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUH TIJIaBaHUS TEJl, YCIOBUM
paBHOBecHsI pblyara M OJIOKOB), y4acTBOBaTh B IJIAaHUPOBAHWUU Y4YEOHOTO HCCIEIOBaHUS,
coOupaTh YCTAaHOBKY U BBHITIONHATH U3MEPEHUS, CIENys PEI0KEHHOMY TUIaHy, (PUKCUPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UUYECKUX BEJIWYUH B BUJIEC MPEITIOKEHHBIX TaOIHUIT
U TpauKOB, JAeNaTh BHIBOJBI 110 PE3YJIbTATaM UCCIICIOBAHNS,

. MPOBOANTH KOCBEHHBIE M3MEPEHUS (DU3MUECKUX BEIHUYMH (TUIOTHOCThH BEIIECTBA
JKUJKOCTU U TBEPJOTO Teja, CUJIa TPEHUSI CKOJIbXKEHUS, JIaBJIEHUE BO3AYyXa, BHITAIKUBAIOIIAS
cuja, NEUCTBYIOINIAsl HA TIOTPY>KEHHOE B KUIKOCTh TeN0, KOA(PGUIIMEHT MOJIE3HOTO JNCUCTBUS
MPOCTBIX MEXAHU3MOB), CIEAYs MPEUIOKEHHON WHCTPYKIIMU: MPH BBITOJTHECHUN W3MEPECHUN

CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHUC HCKOMOM BCIIMYHUHEI,

. coOnrofaTh TMpaBWiIa TEXHUKH OE30MACHOCTH TpH paboTe ¢ IabopaTopHBIM
00opyI0BaHUEM;
. yKa3bIBaTh MPUHLUIIBI JEHCTBUS MPUOOPOB M TEXHUUYECKHUX YCTPOMCTB: BECHI,

TEPMOMETpP, IUHAMOMETp, COOOIIAIOIIHUECS COCYIbl, OapoOMeTp, pblvar, MOABMKHBIA U
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;
. XapaKTepu30BaTh MPUHIUIBI ACHCTBUS W3YYEHHBIX MPUOOPOB UM TEXHUYECKHX

YCTPOMCTB C OTIOPOI HA MX ONMHUCaHUs (B TOM YHUCIIE: MOAMUITHUKH, YCTPOHCTBO BOJIOTIPOBO/IA,



THJIPABINYECKUN IIpecc, MAaHOMETP, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMETp), UCHOIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SIBICHHH W HEOOXOquMble (PU3MUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

. IPUBOAUTE MPUMEPH! (HAXOAUTh MH(POPMALMIO O IpUMEpPax) MPaKTHUYECKOro
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUH B MIOBCEIHEBHON KU3HU ISl o0ecredeHus: 6e3011acCHOCTH
npu oOpaimieHnu ¢ NpudopaMH M TEXHUYECKHMH YCTPOHCTBaMH, COXPAHEHUS 370POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEACHUS B OKPYXKAIOIIEH cpejie;

. OCYILECTBIIATh OTOOP UCTOYHUKOB MH(POPMALIUU B HHTEPHETE B COOTBETCTBHUHU C
3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOIMXCA 3HAHUM M IyTeM CpaBHEHMS
pa3IMYHBIX MCTOYHUKOB BBIJCISATH WHPOPMALHUIO, KOTOpAs SBISETCS NPOTUBOPEYMBON WU
MOJKET OBITh HEIOCTOBEPHOM;

. UCMOJIb30BaTh IPU BBINOJHEHUM Y4YEOHBIX 3aJaHUH HAy4YHO-TIONMYJISIPHYIO
auTeparypy (pusnueckoro coliepxaHus, CIpPaBOYHbIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh IMpPHEMaMH KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHust MHOOpMAIMH U3 OJHOH
3HAKOBOM CHUCTEMBI B IPYTYIO;

. CO03/1aBaTh COOCTBEHHbIE KPATKHE MCbMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
2—3 WUCTOYHHMKOB HMH(pOpMAIMM (U3MUECKOTO COAEP)KaHUSA, B TOM YHUCIe MyOJIWYHO JenaThb
KpaTKhe COOOIIEHHS O pe3yibTaTax IPOEKTOB WM YYEOHBIX HCCICIOBAHUN, TPU HTOM
IpPaMOTHO WCIIOJBF30BaTh M3YYECHHBIH TOHSATHHHBIA amnmapar Kypca (DU3HWKH, COIMpPOBOXKIATH
BBICTYIIJICHHE TPe3eHTallueH;

. OpU BBINOJHEHMHM Y4YeOHBIX TPOEKTOB U MCCIEIOBAHUN paclpenessTh
0053aHHOCTH B TPYIIle B COOTBETCTBHM C IIOCTABJICHHBIMU 33JadyaMH, CIEJUTh 3a
BBINTOJIHEHUEM TIIaHa JIEHCTBHIA, aJeKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ B JEATEIHHOCTH

T'pYHIIbI, BBICTpANBATh KOMMYHUKATHBHOC B38.PIMO,[[€I>'ICTBPIC, YUYUTBIBASI MHCHUC OKPYXKAIOMIUX.

3. COAEP)KAHUE TEM YYEBHOI'O KYPCA

duznka — Hayka o npupoe. SBienns npupoasl. PU3NUECKUE SBICHUS: MEXAHUYECKUE,
TEIIJIOBBIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbL. V3Mepenue ¢uzndeckux BedndYuH. DHU3MUECKUe MPUOOPEI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €IUHHII.

Kak ¢usuka u gpyrue ectecTBeHHble HAyKH U3y4daroT npupoay. EcTecTBeHHO-HAY4HBII
METO/ TO3HaHMA: HaOJIOJIeHHE, IOCTAaHOBKA HAYYHOIO BOIIPOCA, BBIIBHKEHHE THUIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHeHHEe HalmonaemMoro spiueHus. OmnucaHue
(bU3UYECKUX SBJICHUHN C TTOMOIILI0 MOJIEIICH.

JdemoHncTpanmu.



1.  MexaHuyeckue, TEIJIOBbIE, SJIEKTPUUECKNE, MATHUTHBIE, CBETOBbIE SIBJICHHUS.

2.  ®usnyeckwe npUOOPH M MpoIenypa MNPSAMBIX H3MEPEHUH AaHaJOrOBBIM U
U(GPOBBIM IPUOOPOM.

JlaGopaTopHblie padOThI M ONBITHI.

1 Omnpenenenue HeHbl JeJIeHUs HIKAIbl H3MEPUTEIHLHOTO MpHoopa.

2 W3mepeHune pacCTOSHUM.

3.  HM3mepenue o0beMa KUIKOCTH M TBEPOTO Tela.

4 Ornpenenenne pa3MepoB MAJIbIX TEJ.

5.  H3mepenue TemmepaTyphl MpU MOMOIIU KUAKOCTHOTO TEPMOMETpPA U JIaTUHKA
TEMIEPATYPHI.

6. IlpoBenenume wucCIeOBaHUS 10 NPOBEPKE THUIOTE3bI: JAIbHOCTH IIOJIETA
HIapuKa, NyIeHHOr0 TOPU30HTAIILHO, TeM O0JbIle, YeM OO0JIbIe BHICOTA ITYCKA.

CrpoeHue BewIecTBa: aTOMbl M MOJEKYJbl, UX pa3Mmepbl. ONbIThL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JiBumkeHue vactull BemiecTBa. CBsA3b CKOPOCTU JABMXKEHUS YacTULl C TEMIEPATypOil.
bpoynoBckoe nBuxkenue, auddysus. BzaumopeiicTBue dYacTull BeUIECTBA: MNPUTSKEHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, JKUIKOCTEM M  TBEPABIX
(kpucTayinyeckux) Teia. B3anMocBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSAIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHMNA
BOJIBI.

JdemoHcTpanmu.

1.  HaGmroneHue OpOyHOBCKOTO JBUKEHHUS.

2.  Habmonenue nuddysuu.

3. HaGmronenue sBieHMA, OOBSCHSIONMXCA MPHUTSDKEHUEM HIIM OTTAJKWBaHUEM
YacTHII BEIIECTBA.

JlaGopaTopHble paGoThI U ONBITHI.

1.  Ouenka nuamerpa aToMa METOJIOM PsI0B (C UCMOIb30BaHuEM (oTorpaduii).

2. OmnbIThI 10 HAOJIOCHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI 1O OOHAPYKEHUIO ACUCTBUS CHUJI MOJICKYJISIPHOTO TPUTSKEHHSL.

Mexannueckoe nBHKeHHE. PaBHOMEpHOe M HepaBHOMEpHOEe BHKeHHE. CKOpOCTb.
Cpenssist CKopoCTb ITPY HEPAaBHOMEPHOM JBHKEHUU. PacueT myTH 1 BpeMEHU IBHIKEHUSI.

SBnenue uHepuuu. 3aKOH MHEpUMH. B3aumoneicTBue Ten Kak MpPUYMHA W3MEHEHUs
CKOpOCTH JIBMKEHHUs Tesl. Macca kak mMepa umHepTHOCTH Tena. [lmoTtHocTe BemiecTBa. CBS3b

IIJIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €CAMHUIIC o0beMa BCIIIECTBA.



Cuna Kak XapakTepuCTUKa B3auMojercTBua Tena. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl C MOMOLIBIO JUHAMOMETpa. SIBleHHE TAroTeHus U cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IiaHetax. Bec rtena. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusa TpeHus. TpeHre CKOJbKEHHUS U TPEHUE MOKOSI.
TpeHue B mpupojie U TEXHUKE.

JdeMoHcTpanuu.

1 Hablnronenrne MexaHU4ecKoro JBUXKEHUS Tea.

2 H3mepeHne ckopocTy MpSIMOIMHEHHOTO ABM)KECHHUS.

3 Hab6nronenue siBeHUs HHEPIUU.

4.  HalGmrozneHne u3MEHEHUs! CKOPOCTH IPU B3aUMOJIEHCTBUU TEJL.

5 CpaBHeHHE MacC MO B3aUMOJICHCTBHUIO TEJL.

6 CrnosxeHue cull, HalpaBICHHBIX 110 OJJHON MPSMOH.

JlabGopaTopHble padoThI M ONBITHI.

1.  Onpenenenune CKOPOCTH PABHOMEPHOIO JBMKEHHS (IIapUKa B KHUJIKOCTH,
MOJIEJIH JIEKTPUUECKOT0 aBTOMOOUIIS U T. 11.).

2.  OmnpeneneHue cpeaHEW CKOPOCTU CKOJBKEHHA Opycka WIM IIapuka Io
HAKJIOHHOM INIOCKOCTH.

3. Ompenenenue MmIOTHOCTH TBEPJIOTO TEIA.

4. OnpITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTskeHus  (aedopmariyin)
MPY>KUHBI OT NPUIIOKEHHON CUIIBI.

HNapnenne. CrocoObl yMEHbIIEHMS M yBEIWYEHUs JAaBleHUs. JlaBleHue rasa.
3aBUCUMOCTh JJaBJICHU Ta3a OT 00beMa, Temneparypsl. Ilepenada naBiaeHus: TBEpABIMU TellaMH,
KUAKOCTAMU U razamu. 3akoH [lackand. [IHeBMaTnyeckue MamMHbBI. 3aBUCHMOCTH JaBJICHUS
KHUJIKOCTH  OT rinyOuHbl. ['mapocratmueckuit  mapajgokc.  CooOwarommuecst — COCyJbl.
['uapaBnuyeckue MEXaHU3MBI.

Atmocdepa 3emnn u atmochepHoe napieHue. [IpuuuHbl CyliecTBOBaHUS BO3AYIIHOM
o6onoukn 3emmu. Omwir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
aTMOC(EepHOTO JaBJCHHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMOC(EpHOTO JaBJICHUS.

JleiicTBrEe JKHJIKOCTM M Tra3a Ha IMOIPY)KEHHOE€ B HHUX Teno. Bsltankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [1naBanue ten. Bo3ayxommaBanue.

JdemMoHcTpanuu.

1.  3aBuUcHMOCTb JaBl€HUA raza OT TEMIEPATYPHL.

2.  Ilepenmaya naBieHHs KUIKOCTHIO M Ta30M.

3. Coo0maroniecs: CoCy/sbl.



4.  T'unpaBaudecKui mpecc.

5.  IIposiBnenue neicTBus aTMOC(HEPHOTO TaBICHHUS.

6.  3aBUCHMOCTb BBHITAJKUBAIOIICH CHJIIBI OT 00bEMa MOTPYKEHHOH 4YacTu Tena U
IUIOTHOCTH KHUJIKOCTH.

7.  PaBeHCTBO BBITAJKUBAIOIIEH CUIIbI BECY BBITECHEHHOH JKUAKOCTH.

8.  VYcnoBue 1utaBaHus TeN: IUIAaBAaHHE WM MOTPY)KEHUE Tell B 3aBUCHMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TeNa U )KUJKOCTH.

JlabGopaTropHblie padOThI M ONBITHI.

1.  HccrnenoBanue 3aBHCHMOCTH Beca Tejla B BOJE OT oObeMa MOTPYXKEHHOH B
JKUJKOCTb YacCTH TeJIa.

2.  Ormpenenenue BBHITAIKABAIONICH CHIIBI, ICHCTBYIOLICH Ha TEJO, MOTPYKEHHOE B
KUIKOCTD.

3. IIpoBepka HE3aBUCHMMOCTH BBITAIKMBAIOLICH CHIIBI, JEHCTBYIOIIEH Ha TelO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OnpITbl, JE€MOHCTPUPYIOLIME  3aBUCHUMOCTb  BBITQJIKMBAIOIIEH  CHJIBI,
JeMCTBYIOIIEH Ha TeJIO0 B KUAKOCTH, OT 00beMa MOrpyKEHHOH B )KMJIKOCTh YacTH Tejla U OT
IIJIOTHOCTH KUIKOCTH.

5.  KoHcTtpynpoBanue apeoMeTpa WiIM KOHCTPYHPOBAHUE JIOAKU U ONpEeNICHUE ee
IrPY30I0ABEMHOCTH.

Mexanunueckas pabota. MOIIHOCTb.

IIpocTble MexaHU3MBI: pbluar, OJOK, HaKJIOHHAs IJIOCKOCTb. [IpaBmiio paBHOBeCHs
ppiuara. IlpuMeHeHne mpaBuia paBHOBECHs pbplyara K OJIOKY. «30JI0TO€ IMPAaBHIIO» MEXAaHUKH.
KIIJI] npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass 3Heprus. KnHernmdeckass M moreHuuanbHas »Heprus. IIpespamienue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUS DHEPTHH B MEXAHHKE.

JdemoHcTpanmu.

1.  Ilpumepsl IpOCTHIX MEXAHU3MOB.

JlaGopaTopHble padoThI U ONBITHI.

1.  Omnpenenenue pa®OTHI CUJIBI TPEHHUS MpPU PABHOMEPHOM JBMXKEHHMM Tena I10
TOPU30HTAIILHON TOBEPXHOCTH.

2.  HccrnenoBaHue ycIIOBHI paBHOBECHSI phlUara.

3.  M3mepenue KIIJI HakJIOHHOHN MIIOCKOCTH.

4.  N3ydeHue 3aKOHA COXpPaHEHMSI MEXaHUYECKON YHEPTHUH.

K koHmy oOyueHuss B 8-M KJacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE

JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y OO YUAIOIIUXCSl YMEHUI:



o HCIIONIb30BAaTh MOHSATHS: Macca M pa3sMepbl MOJEKYN, TEIIOBOE
JBUKEHHE aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHMSI BELIECTBA, KPUCTAIIIMYECKHE U
amMop(QHbIe Tesa, HACBHIIICHHBIM M HEHACHIIIEHHBIA IMap, BIAXHOCTh BO3yXa, TEMIEpaTypa,
BHYTPEHHSII OHEPrus, TEIUIOBOM JIBUrareib, SJIEMEHTAPHBIM 3JIEKTPUYECKHM  3apsii,
3JIEKTPUYECKOE T10JI€, NPOBOJHUKH U JUAIJIEKTPUKH, IOCTOSHHBIA 3JIEKTPUYECKUN TOK,
MarHuTHOE I10JIE;

. pa3iauuaTh  ABJIEHUS  (TEIUIOBOE  paclIMpEeHHWE U CXKaTue,
Terjonepeaya, TEIJIOBOE PAaBHOBECHE, CMAuyMBaHWE, KalWJUISIPHBIC SIBJICHUS, HCHApeHHE,
KOHJCHCAllUs, IUIaBJIEHUE, KpuUCTalu3auus (OTBepAEBaHME), KHUIIEHHE, Terulonepeaayda
(TEnIonpoBOHOCTh, KOHBEKIIUS, M3JIYYEHHE), JIEKTpU3alMsl Tell, B3aUMOJCICTBUE 3apsioB,
JENCTBUS 3JIEKTPUYECKOI0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MarHUTOB, JEHCTBHE
MarHUTHOTO TIOJISi HAa MPOBOJAHHUK C TOKOM, 3JIEKTPOMAarHUTHas MHAYKIHS) MO OMHCAHHUIO HX
XapaKTEpPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

o pacro3HaBaTh TPOSIBIICHUE W3YYCHHBIX (HU3UUECKUX SIBICHUU B
OKpY)XalolleM MHpe, B TOM uHcle (u3nuecKkue SBICHHUS B MPHPOJE: IMOBEPXHOCTHOE
HATSHKEHUE U KallWJULSIPHBIE SIBJIICHUSI B MIPUPOJE, KPUCTAUIBI B Mpupoae, uznydenue CosHLa,
3aMep3aHue BOJOEMOB, MOpCKHE Opusbl, oOpa3oBaHHE pOCBI, TyMaHa, UWHeEs, CHera,
DIIEKTPUUYECKHUE SBICHUS B arMoc(depe, FIMEKTPUIECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE TIOJIE
3emid, pelid MoMoCcoB, poJib MArHUTHOTO TIOJIS JUIS JKU3HU Ha 3emile, TOJIPHOE CUSTHHE, MIPH
9TOM TEPEeBOAMTH NPAKTHUYECKYIO 3a/lady B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBIE CBOWCTBA
(npu3HakK) GU3NIECKUX SBIICHHIA,

o ONMCHIBaTh M3Y4YCHHbIE CBOWCTBA T€l U (PU3UYECKUE SIBJICHUS,
UCTIONB3Ys (pU3HUecKue BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSI SHEPTUsl, KOJIUYECTBO TEIJIOTHI,
yaenbHas  TEIUIOEMKOCTb  BEIIECTBA, YJAENIbHAs TEIUIOTA IUIABIEHUS, yENIbHAs TEIIOTA
napooOpa3oBaHus, yAelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(QUIMEHT MOJIE3HOT0 EHCTBUS
TEIUIOBOM MalllMHbI, OTHOCUTENIbHASI BIAXKHOCTh BO3/yXa, AJIEKTPUUYECKUI 3apsijl, cuia TOKa,
IIEKTPUYECKOE HANpPSDIKEHUE, CONPOTUBIEHUE NPOBOJHMKA, YIEIBHOE CONPOTHBIICHHE
BEIIIECTBA, pabOTa U MOIHOCTh 3JIEKTPHUUECKOr0 TOKA), IPU OMMCAHUM NMPAaBUIBHO TPAKTOBATh
(bu3nYECKU CMBICI UCTIONb3YEMbIX BEIMUNH, 0003HAYEHUS U €IMHUIBI (U3NYECKUX BEIUYUH,
HaXOJUTh (DOPMYJIbI, CBS3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C JPYTMMH BEIHMUYHMHAMU,
CTPOUTH TpapUKH U3YYEHHBIX 3aBUCUMOCTEN (PH3NUECKUX BEIHUHH;

o XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBICHUSI M IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHHS BEIIECTBA,
NPUHIUI CYNEPIO3UIMH ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHs 3apsijia, 3aKOH
Owma 1 yyacTka 1enw, 3akoH J[xoyns—JIeHna, 3aKkoH coXpaHEHHsI SHEPTHH, IIPU 3TOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIlIMCHIBATh €M0 MaTEMaTHUECKOE BhIPAXKEHUE;

o O00BACHATH (PU3MUECKHE MPOIIECChl U CBOMCTBA T€J, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IPAKTUKOOPUEHTHPOBAHHOIO XapakKTepa: BBIABIATh IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOrMYecKMX IIaroB ¢ Omnopoil Ha 1-2
M3YYEHHBIX CBOMCTBA PU3NYECKUX SBJIECHUH, PU3NUECKHX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

. pemarh pacuy€THbIC 3aJayu B 2—3 JEHCTBUS, WCIOJB3Ys 3aKOHBI U
dopmynbl, cBs3bIBalOIIME (U3NUYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUSA 3aJaul
3aMKChIBaTh KPATKOE YCIOBHE, BBISBISATH HEJOCTATOK JAaHHBIX JJIS pELICHUs 3a]ja4ui, BHIOMpPATh
3aKOHBI M (OPMyIbl, HEOOXOAMMBIE i €€ pelIeHUs, MPOBOIUTH PACUYETHl U CpPaBHUBATH
MOJy4eHHOE 3HaYeHUE (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

. pacrio3HaBaTh MpPOOJEMBI, KOTOPHIE MOXHO PEIIUTh MPHU TTOMOIIH
bu3NYeCKUX METOJ0B, MHCIIONb3ysd ONUCAaHUE UCCIEJOBAHMs, BBIACISATh MPOBEPSIEMOE
MIPEANOJI0KEHNE, OLEHUBATh NPABWIBHOCTh MOPSAAKA IPOBEACHUS HWCCIEAOBAHMS, JEJaTh



BBIBO/IBI;

. IPOBOJIUTH OIBITHI 1O HAOMIOJACHUIO (PU3UYECKUX SIBICHUH WK
(Gu3nyeckux CBOWCTB Ten (KanWUIApHBbIE SBICHMS, 3aBUCHUMOCTb JIaBJIEHUS BO3JlyXa OT €ro
00BbEMa, TEMIIEpaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HAarpeBaHUs IIPU U3IYUEHUH OT I[BETa
U3JTyJyaroule (Moriaomaronieii) NoBEpXHOCTH, CKOPOCTb MCIAPEHHUs] BOJbI OT TEMIIEPATYpPbI
KUAKOCTU U IJIOLAAH €€ MOBEPXHOCTH, 3JIEKTPU3ALMUs TN U B3aUMOJEHCTBUE AIEKTPUUECKUX
3apsA70B,  B3aMMOJCHCTBUE  IOCTOSIHHBIX ~ MAarHUTOB, BU3YyaJaW3allisl MarHUTHBIX I10JEH
IIOCTOSIHHBIX MAarHuTOB, JEHCTBUS MAarHUTHOIO IIOJIsI Ha IPOBOJAHHUK C TOKOM, CBOWCTBA
JJIEKTPOMAarHuTa, CBOWCTBA  3JEKTPOJBUTATENS IOCTOSIHHOTO TOKa):  (HhOpMyIHpOBaTh
IpOBEpsIEMbIC TPEAIONOKEHHsI, COOMpPATh YCTAHOBKY M3 IMPEIIOKEHHOTO O0OpYIOBaHUS,
OIUCBIBATH XOJ1 OIbITAa U (POPMYIUPOBATH BHIBOJBI;

. BBIIIOJHATh IPAMBIE HM3MEPEHMsI TEMIIEpaTypbl, OTHOCHUTEIBHOU
BJIQXKHOCTH BO3/YXa, CUJIbl TOKA, HANPSIKEHUS C HCIOJIb30BAaHHUEM AHAJIOTOBBIX IPUOOPOB U
JAaTYUKOB (PU3UUECKUX BEJIMYMH, CPaBHHUBATh pe3yJbTaThl U3MEPEHUH C Y4ETOM 3a/JaHHOU
abCOJIIOTHON MOTPENIHOCTH;

o OPOBOJIUTH  MCCJIEIOBAHHME  3aBUCUMOCTH  OJHOM  (huznyeckoi
BEJIMYMHBI OT JAPYrod € MCIOJb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTb COIPOTHUBIICHHS
IIPOBOJHMKA OT €ro JUIMHBI, IJIOLAJM IIONEPEYHOIO CEYEHUS U YACIBHOIO CONPOTHBIICHHUS
BElIECTBA IPOBOJHUKA, CHJIBI TOKa, WIYLIEro 4Yepe3 IPOBOJHUK, OT HAIpsDKEHHUS Ha
IIPOBOJAHMKE,  HCCIENOBAaHUE  IIOCIEJOBATEIbHOTO M ApajUIEIbHOTO  COEAMHEHUN
IPOBOJIHUKOB): IUIAHUPOBATh HCCIEIOBaHUE, cOOUpaTh YCTAaHOBKY M BBINOJHATH HU3MEpPEHMUs,
cileflysl IPEUIOKEHHOMY IIaHy, (PMKCUPOBATh Pe3ysIbTaThl MOJyY€HHON 3aBUCUMOCTH B BUJIE
TabJIML ¥ TpaUKOB, J1€7aTh BHIBOJBI 110 PE3yJIbTaTaM HUCCIIEIOBAHUS;

o IIPOBOANTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIUYUH (yIesIbHas
TEIIOEMKOCTh BEILIECTBA, COMPOTUBIIEHNE MPOBOJHUKA, pab0OTa M MOIIHOCTb 3JEKTPUYECKOTO
TOKa): TIJAaHUPOBAaTh HW3MEPEHUs, CcOoOMpaTh OSKCIEPUMEHTAIbHYIO YCTAHOBKY, CleIys
IPEJI0KEHHOW HHCTPYKIUH, U BBIYUCIISATh 3HAUEHNE BEIUUNHBI,

o coOnrofaTh TMpaBWia TEXHUKUM Oe€30MacHOCTH IMpu  padboTe cC
1a0opaTOpHBIM 000PYAOBaHUEM;
. XapaKTepu30BaTh MNPUHIUMBI JEHCTBUS H3YYEHHBIX MHPUOOPOB U

TEXHHYECKHUX YCTPOUCTB C OTIOPO HA WX OMHCAHUSA (B TOM YHCIIC: CHCTEMa OTOILJICHHS JIOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUUK DIICKTPUUCCKOW DHEPTHH,
AIIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HAarpeBaTelbHbIE  JJEKTPONPHOOPHl  (TIPUMEPHI),
DIIEKTPUYECKUE TMPEAOXPAHUTENH, SJICKTPOMArHUT, JJEKTPOJBUTATENh IOCTOSHHOTO TOKA),
UCTIONIB3YS 3HAHHWS O CBOMCTBaX (PU3WYCCKUX SBJICHHA W HEOOXOTUMBbIC (U3NUICCKUE
3aKOHOMEPHOCTH,

. pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOICTBA M M3MEPUTEIHHBIC
npuOOphl TI0 CXeMaM U CXEMAaTHYHBIM PHUCYHKaM (OKHUIKOCTHBIH TEPMOMETp, TEPMOC,
MICUXPOMETP, THTPOMETp, JIBHTaTeIb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOI, PEoCTar),
COCTaBISTh  CXEMBl  DJIEKTPUYECKHUX IIeTeld C TMOCIeNOBAaTeNbHBIM U MapajuieIbHBIM
COCTMHEHUEM DIJIEMEHTOB, pa3iUyas YCIOBHbIE OOO3HAYEHHS DIIEMEHTOB JIIEKTPUUYECKHUX
eIt

. NPUBOJIUTH TPUMEPHl  (HAXOIUTh HMHQPOPMAIUIO O MpHUMEpax)
MPAKTUYECKOT0 UCIOJIb30BaHus (PU3MUECKUX 3HAHUH B ITOBCETHEBHOM KU3HU U1 00ecTieyeHUs
0€30MacHOCTH TIPU OOpalleHuH ¢ MpUOOpaMH W TEXHUYECKUMH YCTPOMCTBAMHU, COXPaHEHUS
3JI0POBbS U COOIOACHUS HOPM DKOJIOTUYECKOTO MTOBEJCHHS B OKPYKAIOIIEH cpee;

. OCYIIECTBIISATh TMOUCK HHGMOpManuu (PU3UIECKOTO COACPKAHUS B
HuTepHeTe, HA OCHOBE MMEIOIUXCSI 3HAHUM U MTyTEM CpaBHEHUS TOTIOTHUTENbHBIX UCTOYHUKOB



BBIICJIATE MH(QOPMALMIO, KOTOpas  SBIAETCS IMPOTUBOPEUYMBOM MM  MOXKET OBITh
HEJIOCTOBEPHOM;

o UCTOJB30BaTh MpPH BBHINOJHEHWM YUYEOHBIX 3aJaHUi  HAy4dHO--
HONYJISIPHYIO JIUTEPaTypy (PU3HUECKOIO COAEpIKaHuUs, CIPaBOYHbIE MaTEpPHUaJIbl, PECYPChI CETH
WutepHer, BraseTh NpuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, NpeoOpa3zoBaHus MH(OpManuu U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYTyIO;

o CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U KPATKHE YCTHBIE COOOIICHUS,
000011as nH(pOPMAIMIO U3 HECKOJIIBKMX MCTOYHUKOB (DPU3NYECKOTO COAEP)KaHUsS, B TOM YUCIIE
nyOJIMYHO MPEJCTABIIATh PE3yJbTaThl IPOEKTHONW WIIM MCCIIE0BATENbCKON J1eATENbHOCTH, IIPU
3TOM TPaMOTHO HCIOJb30BaTh M3YYCHHBIM TOHATHHHBIA ammapaT Kypca (U3HKH,
COIIPOBOXKAATh BBICTYIIJICHUE IIPE3CHTALUCH;

. IPU BBINOJIHEHUH Y4eOHBIX MPOEKTOB U HCCIEIOBAaHUN (U3UUECKUX
IPOLIECCOB paclpeesTh 00A3aHHOCTU B TPYIIE B COOTBETCTBUHU C MIOCTABJICHHBIMU 3a/1a4aMH,
CIEINUTHh 32 BBINOJHEHHWEM IUIaHA JEHCTBUM M KOPPEKTHPOBATH €ro, aJeKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATEIbHOCTh  IpPYMIbl, BBICTpaUBaTh KOMMYHUKATHBHOE
B3aUMO/IEIICTBHE, MPOSIBIIAA TOTOBHOCTh pa3pelaTb KOH(QIUKTHIL.

K kxoHuy oOyueHuss B 9-M KJacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXkaTh C()OPMUPOBAHHOCTh Y OO yUaIOLIUXCSl YMEHUI:

. UCIOJIb30BaTh IOHATHS: CUCTEMa OTCYETA, MAaTepUalbHAs TOYKA, TPAEKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'0 JIBWXKEHHUs, Nedopmanus (ympyras, IUIaCTHUECKas), TpEHHeE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M MEperpy3kH, LEHTP TSHKECTH, aOCOIIOTHO
TBEP/OE TENO, HEHTP TSKECTH TBEPAOTO Tela, pABHOBECUE, MEXaHUYECKUE KOIeOaHUsI U BOJIHBI,
3BYK, HTHQPA3BYK U YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJHBI, IIKada 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAJIbHO30PKOCTh, CIIEKTPBl UCITYCKaHUs W MOIJIONIEHHs, anbda-, 6eTa- u
ramma-Mu3JIy4eHUs, U30TOIb, IAEpHAsl YHEPreTHKA;

*  pa3nuuaTh SBJIEHMS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE IBUKEHHE,
PaBHOYCKOPEHHOE MpPSAMOJUHEIIHOE JIBU)KEHHE, CBOOOJHOE TMAaJCHHE TeJl, PaBHOMEPHOE
JIBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE [BH)KEHUE, KoJebaTeslbHOe
JBIDKEHUE (3aTyXalolle M BBIHYKICHHbIE KOJEOaHUs), pPE30HAHC, BOJHOBOE JBIKEHHE,
OTpaXE€HHE 3BYKa, NPSIMOJIMHENMHOE pPACHpPOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpakeHHE CBeTa, pa3jioKeHHe Oenoro cBeTa B CIEKTP U CIIOKEHHUE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCHS CBETA, €CTECTBEHHAs DPaJNOAKTUBHOCTb, BO3HUKHOBEHUE
JUHEWYaTOro CHEKTpa M3JIydyeHHs) MO OINUCAHMI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

. pacro3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3UYECKUX SBJIEHUN B OKpYXKaroIleM
MHUpe (B TOM uucie (pu3nueckue SBJICHUS B MPUPOJE: NMPHIUBHI U OTJIMBBI, IBHKCHHUE IJIAHET
ConHeyHOM CHUCTEMBbl, PEaKTUBHOE JBM)KEHHE MKHUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB

KUBOTHBIMH, 3C€MIICTPACCHHC, celicMUJecKue BOJIHBI, IYHaMH, 3XO, IBETa TCJI, OINTHYCCKHUC



ABJICHUSA B IpHUpPOJAE, OHOJOrMYECKOe JEHCTBHE BUAMMOIO, YIbTPa(HOIETOBOIO U
PEHTT€HOBCKOTO M3JIyYCHH, €CTECTBEHHBIN paJAMOAKTHBHBIA (OH, KOCMHUYECKHE JY4YH,
PaaMOAKTUBHOE U3JIy4EHUE IPUPOIHBIX MUHEPAJIOB, ICUCTBUE PAJUOAKTUBHBIX HU3JIy4CHUH HA
OpraHu3M 4YeJIOBEKa), IPU ATOM IEpPEeBOIUTH MPAKTHUECKYIO 3a/Jady B Y4eOHYIO, BBIICIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBJICHUH;

. ONHKCBHIBATh M3YYECHHBIE CBOHCTBA Tel W (PU3MUECKUE SIBICHUSA, HCIOIb3YS
¢du3nveckre BeTMYUHBI (CPEAHSS 1 MTHOBEHHAs! CKOPOCTh TeJla IMPH HEPaBHOMEPHOM JIBUKECHHUH,
YCKOpEHHE, INEepEMEIEHUE, IMyTh, YIJI0Bas CKOPOCTb, CHja TPEHMs, CWJIA YINPYTrOCTH, CHJIA
TSDKECTH, YCKOpPEHHE CBOOOJHOIO TaJeHHs, BeC Tejla, HMIIYJIbC Tejaa, UMIIYJIbC CHIIBL,
MexaHu4yeckas paboTa M MOIIHOCTb, NOTEHLHUAJIbHAs JHEPrus Teja, IOJHATOrO HaJ
IIOBEPXHOCTBIO 3€MJIM, IOTECHLHAIBHAsS JHEPTUs CKATOM IPYKHUHBI, KUHETUYECKas JHEpPrusd,
HOJIHAsE MeXaHWYeCcKasi SJHEeprus, NepruoJl U YyacToTa KojaeOaHHi, UIMHA BOJIHBI, IPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTb CBETA, IMOKA3aTeslb MPEJIOMIIEHUS CPeAbl), IPU ONMUCAHUM MPABUIBLHO
TPaKTOBATh (PU3MUYECKHUI CMBICI HCIIOIB3YEMBIX BEIMYMH, 0003HAYCHUS U CIUHHUIIBI (PU3HYECKIX
BEJIMYHMH, HAXOIWTh (OPMYIIBL, CBS3BIBAIOUINE JAaHHYIO (U3UYECKYIO BEIMYHHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IPpauKU U3yYEHHBIX 3aBUCUMOCTEH (DPU3MUECKUX BEINUMH;

. XapakTepu3oBaTh CBOICTBa Tell, (U3NYECKHUE SBICHUS U MPOLECCHI, HCIONb3Ys
3aKOH COXPAHEHWs HSHEPIrHM, 3aKOH BCEMHPHOTO TATOTEHMS, NPUHLMII CYNEPIO3ULUU CHUI,
IMIPUHIMUIT OTHOCUTENBHOCTH ["anwiies, 3akoHbl HBIOTOHA, 3aKOH COXPAHEHMSI UMITYJIbCa, 3aKOHBI
OTPaXEHHUs U IPEJIOMIICHHs CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOrO U MacCOBOIO YHUCEN IpU
SJIEPHBIX peaKklusaX, MpU 3TOM JlaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHAa M 3alHCHIBATh €ro
MaTEMaTU4YeCKOEe BBIPAXKECHUE;

. 00BACHATH (pU3MUECKHE MPOILIECCHl U CBOMCTBA TeJ, B TOM YMCIE U B KOHTEKCTE
CUTyallUll INPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATh IIPUYUHHO--CIICICTBECHHBIC
CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JOIMUYECKHUX IIAroB C ONMOpPOM Ha 2—3 M3Yy4YEeHHBIX CBOICTBa
buznyecKux sIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

. pemarh pacdy€THbIC 3ama4yd (OMUparonIuecs Ha CHUCTeMy W3 2—-3 ypaBHEHUH),
UCTIONB3Ysl 3aKOHBI M (HOpMYJbI, CBS3bIBAIOIIME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 3a/lauM 3alMChIBaTh KPATKOE YCIOBME, BBISABIATH HENOCTAIOUIME WM H30BITOUHBIE
JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOUMBIE JJISI PEIIEHUs, MPOBOJIUTH PACUYEThI U
OLICHUBATh PEAIMCTUYHOCTH MOTYYEHHOTO 3HaYCHUS] PU3NUECKON BETMUHHBI,

. pacrio3HaBaTh NMpoOJIEMBl, KOTOPBHIE MOXHO PEIIUTh HpPU MOMOIIU (HU3MYECKHX
METO/IOB, HCIIOJIb3ysl OINHUCAHHWE WCCICAOBAHMSA, BBIICIATh IMPOBEPSAEMOE IPEANOIOKEHUE,
OLICHMBATh  IPAaBWIBHOCTb  IOPSAKAa TPOBEACHHS  HCCICNOBAaHUSA, JIelaTb  BBIBOABI,

MHTEPIPETUPOBATH PE3yNIbTaThl HAOIIOEHUN U ONBITOB;



. MPOBOAMUTH OMBITHI MO HAOMIOAEHUIO (PU3NYECKUX SIBICHUN WM (PU3MUECKUX
CBOICTB Tesl (M3yueHue BTOpOro 3akoHa Hpl0TOHaA, 3aKOHA COXpaHEHHS 3HEPIUH, 3aBUCUMOCTh
nepuosia KoyieOaHWi NPYKMHHOTO MAasTHHKA OT MacChl Tpy3a MU KECTKOCTH TPYKHUHBI U
HE3aBHCUMOCTbh OT aMIUIMTYAbl MaJbIX KOJeOaHUU, MPSIMOJIMHEHHOE PacIpOoCTpaHEHUE CBETa,
paszioxeHue Oeloro cBera B CIEKTpP, U3YUYEHHE CBOMCTB M300pa’keHUs B IUIOCKOM 3epKaie U
CBOWCTB M300paKEeHHS MTpeIMeTa B COOMpAroIIe JIMH3e, HaOIr0IeHUE CIUIOMIHBIX U IMHeHYaThIX
CHEKTPOB M3JIYYEHHUS): CaMOCTOSTEIbHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOTO Habopa
000py/I0BaHus, ONMUCHIBATh XO/1 OMbITA U €T0 PE3YJIbTaThl, (HOPMYJIUPOBATH BHIBOJIBI;

. MIPOBOAMTD MPU HEOOXOIUMOCTU CEPUIO MPSMBIX U3MEPEHUH, ONpeeiss cpeHee
3HAUCHUE M3MEPSEMON BEITHMYUHEI ((DOKYCHOE PACCTOSTHUE COOMPAIONICH JIMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIILHOTO MPUOopa);

. OPOBOAWTH  HCCIENOBaHUE  3aBUCHUMOCTEH  (U3MYECKUX  BEIMYHH  C
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHI (3aBUCUMOCTDH IYTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBUKEHUM 0€3 HayaJbHOM CKOPOCTH, IepHoja KojeOaHWH MaTeMaTH4ecKOoro MasiTHUKa OT
JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPaKEHMsI CBETa OT yrja NaJeHUs U yria MpeloOMIIEHUs OT
yria TajAeHus): IUIAaHUPOBATh MCCIEAOBAHHUE, CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY,
(buKCUpoBaTh pe3yNbTaThl MOJTYYEHHONW 3aBUCHUMOCTH (U3MYECKHUX BEIMYUH B BUE TaOIMIl U
rpaduKoB, IeaTh BBIBOJIBI 10 pe3y/IbTaTaM UCCIICJOBAHMUS;

. IIPOBOAMTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIUYUH (CPEAHsIsl CKOPOCTh U
YCKOpEHHE Teda MpH pPABHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHME CBOOOJHOIO MaJeHHMs,
KECTKOCTh MPYKUHBI, KO3()PUIMEHT TpEeHUsI CKOJIbKEHHsI, MEXaHNYecKasi paboTa U MOIIHOCTb,
4yacToTa M Mepuojl KojeOaHui MaTeMaTUYeCKOro M MPYKUHHOTO MasiTHUKOB, ONTHYECKasl cujia
coOuparomied  JMH3BI, pAAMOAKTUBHBIA  (OH): IJIAHUPOBATH HM3MEPEHHUs, COOMpaTh
DKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIMOJIHATh U3MEPEHHUS, CIIEYs IPEUI0KEHHON NHCTPYKLUHY,
BBIYHCIIATH 3HAYEHUE BEJIMUYMHBI U aHAIM3UPOBATh MOJTYYEHHBIE PE3YyIbTaThl C YUETOM 33/IaHHON

MIOTPEUTHOCTH U3MEPEHU;

. coOnrofaTh MpaBWiIa TEXHUKH Oe3omacHocTH Hpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;
. pa3nu4yaTh ~ OCHOBHBIE  TPU3HAKM  M3YYEHHBIX  (pu3Myeckux  Mojeneit:

MaTepuaibHas ToOuKa, a0COTIOTHO TBEPAOE TEI0, TOUCUHBINH UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3a,
IJIAHETapHAask MOJENb aTOMa, HYKJIOHHAsI MOJIeJIb ATOMHOTO SA]Ipa;

. XapaKTepU30BaTh MPHUHIIUIBI JACUCTBUS HM3yYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX omnucaHusi (B TOM YHUCIE: CHOUIAOMETp, TATYUKU IOJOKEHHUS,

paccTosiHUSL U YCKOpPEHHUS, pakKeTa, 3XOJIOT, OYKH, NEepUcKol, GoToanmapar, ONTHYECKUE



CBETOBOJIbl, CIIEKTPOCKOIN, TO3MMETp, KaMmepa BuibcoHa), HCIONB3ys 3HAHUS O CBOMCTBAX
¢u3nUecKux sSBICHUIA U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

. UCTIOJIB30BAaTh CXEMBbl M CXEMATUYHBIE PHUCYHKH M3yYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEJIbHBIX MPUOOPOB U TEXHOJIOIMUYECKHUX MPOLIECCOB NPU PEIIEHUH y4eOHO--
IPAaKTUYECKUX 3a]la4, ONTHYECKUE CXEMBI JJIsl TIOCTPOEHUS N300pakeHUI B IIIOCKOM 3epKaje U
coOuparoIe JTMH3e;

. NPUBOAUTH TPUMEPHl (HAXOIUTh HMH(GOPMAIMIO O TpPUMEpax) MPaKTHIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B IMOBCEJIHEBHOW JKU3HM AJs o0ecrneyeHus 0e30MacHOCTH
npu oOpaiieHuu ¢ npubopaMM U TEXHUUECKUMM YCTPOMCTBAMH, COXPAHEHHs 310pPOBbS U
COOITIOJICHHSI HOPM 3KOJOTMYECKOT0 TIOBEICHHUS B OKPYIKAIOIIEH cpejie;

*  OCYHIECTBIATH IMOWCK WHpoOpManuu (PU3NUECKoro cojnepxanus B MHTepHerTe,
CaMOCTOSITENIbHO  (OPMYJIMPYs  TOUCKOBBI  3allpoc, HAXOAUTh IyTH  ONpEAETICHUS
JIOCTOBEPHOCTH MOJYYEHHOM MH(pOpPMALMK Ha OCHOBE UMEIOIIUXCS 3HAHUH M JJONOJHUTEIbHbBIX
HCTOYHUKOB;

. UCTIOJIB30BaTh TIPU BBIOJHEHWH Y4YeOHBIX 3aJaHUl HayYHO--TIOMYJISPHYIO
auTepaTypy (pU3MUECKOro cojAep)KaHMs, CIpaBOYHbIE MaTepuanbl, pecypcbl cetu VIHTepHeT,
BIAJeTh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3 OJHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO;

. co3laBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOPMALIUU U3 HECKOJIBKUX HCTOYHMKOB (PU3NYECKOTO COJEpKaHMs, MyOJINYHO MPEICTaBIIATh
pe3yibTaThl TMPOEKTHOM WM HCCIENAOBAaTEIbCKOW JIEATENBHOCTH, NPH 3TOM TI'PaMOTHO
UCTIOJIF30BaTh N3YUEHHBIN TOHATHIHBIA anmapaTt u3y4aeMoro paszena (pU3uKd U CONPOBOKAATH

BBICTYIUICHHE IIPE3EHTALMEN ¢ YYETOM OCOOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.

3. COAEP)KAHUE TEM YYEBHOI'O KYPCA

duznka — Hayka o npupoze. SBneHns npupoasl. PU3NUECKUE SBICHUS: MEXAHUYECKUE,
TEIJIOBBIE, INEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbL. V3MepeHue ¢uzndeckux BednYMH. DHU3MUECKUEe MPUOOPBI.
ITorpemHocTs n3MepeHuid. MexayHapoiHas cucTeMa eIMHULI.

Kak ¢usuka u gpyrue ectecTBeHHble HAyKH U3y4daroT npupoay. EcTecTBeHHO-HAY4HBII
METOJl TO3HaHMs: HaOJI0JeHHe, IMOCTAaHOBKA HAyYHOrO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
HKCIEPUMEHT TI0 TPOBEpPKE THUIOTE3, OObsACHeHHe HalmonaemMoro sBiueHus. OnucaHue
(bu3nUeCKUX SBICHHI C TTOMOILIBIO MOJIETICH.

JdemoHncTpanmu.

3. MexaHI/I‘I€CKI/Ie, TCIIJIOBBIC, DJICKTPUUCCKUE, MAIrHUTHBIC, CBETOBLIC SABJICHU.



4.  O®usnueckue npuOOpPHl M TMpoleaypa MNPSAMBIX H3MEPEHUN aHAJIOTOBBIM U
U(PPOBBIM IPUOOPOM.

JlaGopaTopHble paGoThI U ONBITHI.

7. OmnpeneneHue UEHBI JEJICHUS HIKAIbl K3MEPUTEIHLHOTO MpUdopa.

8.  H3MepeHue paccTOSHHUIA.

9. H3mepenue o0ObeMa KUIKOCTH M TBEPJIOTO Tela.

10. Omnpenenenue pa3mMepoB MAJIBIX TEN.

11. H3mepenue TemmepaTyphl MpU MOMOIIU KUAKOCTHOTO TEPMOMETpPA U JIaTUHKA
TEMIEPATYPHI.

12. IlpoBeneHue WCCIENOBAHUS 110 NPOBEPKE THUIOTE3bl: JAIBHOCTH TIIOJIETA
HIapuKa, TYyHIEHHOIO0 FTOPU30HTAIILHO, TeM OoJiblile, yeM OoJiblie BbICOTA ITYCKa.

CrtpoeHue BemiecTBa: aTOMbl M MOJEKYNbl, UX pa3Mepbl. OTMBITHL, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHHE BEIECTBA.

JiBumkeHue vactull BemiecTBa. CBsA3b CKOPOCTHU JABM)KEHUS YacTULl C TEMIEPATypOil.
BbpoynoBckoe nBmxkenue, muddysus. BzaumMopaeicTBHe dYacTHIl BEUIECTBA: MPUTSHKCHHE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOECHHUE TIa30B, JKUIKOCTEM M TBEPABIX
(kpucTayinyeckux) Teia. B3anMocBsA3b MEXIy CBOMCTBaAaMM BEIIECTB B pPa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJSPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

JdemoncTpanuu.

4.  HabGmonenne OpOyHOBCKOTO JIBUYKEHUSI.

5.  Hab6monenue nuddys3un.

6. HaOmronenue sBieHMIA, OOBSCHSIOUUXCA MPHUTSDKEHUEM HIIM OTTaJKWBaHUEM
4acTHUL BELIECTBA.

JlaGopaTopHble paGoThI U ONBITHI.

4.  Ormenka quaMeTpa aToMa METOJIOM PsIOB (C UCTOJIb30BaHUEM (hoTorpaduii).

5. OmnbIThI 10 HAOIIOJECHNIO TETJIOBOTO PACIIMPEHUS Ta30B.

6.  OnbITHI MO OOHAPYKEHUIO NEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSKEHHUS.

Mexannueckoe nBHKeHHEe. PaBHOMepHOE M HepaBHOMEpHOEe jBHKeHHE. CKOPOCTb.
Cpenasisi CKOpOCTb IPU HEPABHOMEPHOM JBHKEHUH. PacueT myTu u BpeMeHH JIBHXKEHUSI.

SBnenue uHepuuu. 3aKOH MHEpLUMH. B3ammonenlcTBUe Tel Kak NMpUYMHA HW3MEHEHUs
CKOPOCTH JBMXKEHHS Tel. Macca kak mMepa uHEpTHOCcTH Tena. IlnoTHocTe BemectBa. CBA3b

IIJIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €CAMHUIIC o0beMa BCIIIECTBA.



Cuna kak XapakTepucThka B3auMojehcTBus Teia. Cuna ympyroctd W 3akoH ['yka.
W3mepeHue cuiibl C MOMOLIBIO JUHAMOMETpa. SIBleHHE TAroTeHus U cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IiaHetax. Bec rtena. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cuia TpeHus. TpeHHre CKOJIbKEHHUS U TPEHUE MOKOSI.
TpeHue B mpupojie U TEXHUKE.

JdeMoHcTpanuu.

7.  HaOmroneHne MEXaHUYECKOro JIBHXKCHHS Tela.

8.  H3mepeHue ckopocTy MPSIMOIMHEHHOTO ABMXKECHUS.

9. Hab6nronenue siBeHUs HHEPIUU.

10. HabmroneHue u3MEHEHHsI CKOPOCTH TIPH B3aMMOJICHCTBUH TEII.

11. CpaBHeHHE Macc O B3aUMOJCHCTBUIO TEJl.

12. CnoxxeHue cuil, HaMPaBJICHHBIX MO OAHON MIPSIMOM.

JlabGopaTopHble padoThI M ONBITHI.

5. OmnpeneneHue CKOPOCTM PABHOMEPHOIO [JBMKEHHUS (IIapuKa B KHUJIKOCTH,
MOJIEJIH JIEKTPUUECKOT0 aBTOMOOUIIS U T. 11.).

6. OmnpeneneHue cpeaHeld CKOPOCTU CKOJbXEHHS Opycka WM MIapuka Io
HAKJIOHHOM INIOCKOCTH.

7. OmnpeneneHue MIOTHOCTU TBEPIOTO TeNa.

8.  OmpITBl, JEMOHCTPUPYIOIIME 3aBHCUMOCTh pacTshkeHus  (medopmarim)
MPYKUHBI OT MIPUIIOKEHHOU CHJIBI.

HNapnenne. CrocoObl yMEHbIIEHMS M yBEIWYEHUs JAaBleHUs. JlaBleHue rasa.
3aBUCUMOCTh JJaBJIEHUS Tra3a oT o0beMa, Temnepartypsl. [lepegaua naBiaeHus TBEpIbIMU TellaMH,
KUAKOCTAMU U razamu. 3akoH [lackand. [IHeBMaTnyeckue MamMHbBI. 3aBUCHMOCTH JaBJICHUS
KHUJIKOCTH  OT rinyOuHbl. ['mapocratmueckuit  mapajgokc.  CooOwarommuecst — COCyJbl.
['unpaBnuyeckne MeXaHU3MBbI.

Atmocdepa 3emnu u atmochepHoe naBiaeHue. [IpuynHbl CyliecTBOBaHUS BO3AYIIHOM
o6onoukn 3emmu. Omwir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
aTMOC(EepHOTO JaBJCHHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMOC(EpHOTO JaBJICHUS.

JleiicTBre JKHJIKOCTM M Tra3a Ha IOTPY)KEHHOE B HHUX Teso. BplTankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. [1naBanue ten. Bo3ayxommaBanue.

JdemMoHcTpanuu.

9.  3aBuCHMOCTb JaBlICHHs ra3a OT TeMIepaTyphl.

10. TIlepenava maBieHUS )KUIKOCTHIO M Ta30M.

11. CooGmiarontuecs: COCy/IbI.



12. T'mapaBnuueckuii mpecc.

13. TlposiBneHue neicTBUS aTMOCHEPHOTO JaBICHHUS.

14. 3aBuUCHMOCTH BBITAJIKHUBAIOUIEH CHJIBI OT O0ObeMa MOTPYKEHHOW YacTH Tella U
IUIOTHOCTH KHUJIKOCTH.

15. PaBeHCTBO BBITAIKHBAIOILEH CUJIbI BECY BBITECHEHHOM HKHJIKOCTH.

16. VYcnoBue 1uiaBaHuUs Tel: IJaBaHWE WM TOTPYKEHHE TEl B 3aBHCUMOCTH OT
COOTHOLLIEHUS TUIOTHOCTEH TeJa U AKUAKOCTH.

JlabGopaTropHblie padOThI M ONBITHI.

6. HMccnenoBanue 3aBUCHUMOCTH Beca Tela B BOJE OT o0beMa IOIPYKEHHOH B
KUJKOCTb YacTH TeJa.

7. OmnpeneneHue BbITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEN Ha TEJO, NOTPYKEHHOE B
KUIKOCTD.

8.  IIpoBepka HE3aBUCHMMOCTH BBITAIKHMBAIOLICH CHIIBI, JEHCTBYIOIEH Ha TElO B
KUJKOCTH, OT MAcchl Tela.

9.  OmpITBl, JEMOHCTPUPYIOIIME  3aBHCHMOCTb  BBITAJIKHBAIOIIEH  CHJIBL,
JeMCTBYIOIIEH Ha TeJIO0 B KUAKOCTH, OT 00beMa MOrpyKEHHOH B )KMJIKOCTh YacTH Tejla U OT
IUIOTHOCTHU KHUJKOCTH.

10. KoucTpynpoBaHue apeoMeTpa WM KOHCTPYHPOBAHUE JIOAKH U ONPE/ICICHUE e
rpy30I0bEMHOCTH.

Mexanunueckas pabota. MOIIHOCTb.

IIpocTble MexaHU3MBI: pbluar, OJOK, HaKJIOHHAs IJIOCKOCTb. [IpaBmiio paBHOBeCHs
ppiuara. IlpuMeHeHne mpaBuia paBHOBECHs pbplyara K OJIOKY. «30JI0TO€ IMPAaBHIIO» MEXAaHUKH.
KIIJI npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass 3Heprus. KnHernmdeckass M moreHuuanbHas »Heprus. IIpespamienue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUS DHEPTHH B MEXAHHKE.

JdemoHcTpanmu.

2.  ITlpumepsl IPOCTHIX MEXaHH3MOB.

JlaGopaTopHble padoThI U ONBITHI.

5. Ormpenenenue paboTbl CUIBI TPEHHs NMPH PAaBHOMEPHOM JBIKEHHH Tela IO
TOPU30HTAJILHOM MOBEPXHOCTH.

6. HccrnenoBaHue ycIIOBHIA paBHOBECHSI phlUara.

7. M3mepenue KIIJI HaKJIOHHOHN MIIOCKOCTH.

8.  H3ydeHue 3aK0HA COXpaHEHHS MEXaHUYECKOH IHEPIUH.



OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIIPHO-"KUHETHUYECKONH TEOPHUH CTPOCHHUS BEIECTBa.
Macca u pa3meppl aTOMOB U MoJieKysl. OTbIThl, MOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO "KHUHETUYECKON TEOPUH.

Monenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSAHUN BenlecTBa. Kpucraninyeckue
u amopdubie Tena. OOBSICHEHHE CBOWMCTB Tra3oB, XUAKOCTEH M TBEPIABIX TEI Ha OCHOBE
MIOJIO)KEHUH MOJIEKYJIIPHO-"KMHETHYeCKON Teopu. CMauuBaHuE M KalWUISIPHBIE SBJICHUS.
TemioBoe paciIupeHHe U CKaTHE.

Temnepatypa. CBsi3b TeMmIiiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHMKEHUS YaCTHII.
Buytpennsis sneprus. CnocoObl HW3MEHEHHsT BHYTPEHHEHW »JHEpPruM: TeIulonepenaya u
coBepieHre padoThl. Bupl Temonepeaadu: TeIIONPOBOHOCTh, KOHBEKIIHS, U3TyYCHHUE.

KonngectBo TerioTel. YaenbHas TEIIOEMKOCTh BEHIECTBA. TEIUNIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue um OTBepleBaHUE KPUCTAILTUYECKHX
BEleCTB. YaenpHas Termaora maBieHus. [lapooOpa3oBanume u konjeHcarus. lcnapeHue.
Kunenue. VYnaenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMoc(hepHOro JaBICHHS.

e BiiaxxHOoCTh BO31YyXA.

e DHeprus TOIUIMBA. Y €NIbHAs TEIUIOTa CTOPaHUSI.

o [Ipuniuns! paboTs! TermnoBeix apurarenei K11/l reroBoro apuraress.
e TemuoBble IBUraTENN U 3aIIUTA OKPYXKAIOIIEH CPENBI.

e 3aKOH COXpaHEHUs M MPEBPAILEHUS SHEPTUH B TEIUIOBBIX MTpoleccax.

JdemoncTpanuu.

HaGmronenne 6poyHOBCKOTO JBHYKEHUS.

Hab6monenue nuddysum.

HaGmronenue siBieHU cMaunBaHUs U KalTWJUISIPHBIX SIBJICHUH.

HaGmntoneHue TeroBoro pacumpeHust Tel.

W3meHeHue gaBieHus ra3a npyu M3MEeHEHUH 00bEMa U HarpeBaHUM WM OXJIAXKICHHUH.

[IpaBuiia u3MepeHus TeMIeparypsbl.

Bunael Terionepenayu.

OxJnax7eHre Ipu COBEPLUICHUN PaOOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMH CUJIAMHU.

CpaBHEHME TEIIOEMKOCTEN Pa3INYHBIX BELIECTB.

Habmtonenue kumneHusl.

HabnroneHne mocTosHCTBA TeMIIepaTyphl MPH TUIABICHHH.

Mopenu TeIIOBEIX ABUTATEIICH.

JlabopaTopHblie pabOTHI U OTIBITHI.



OnbIThl IO OOHAPYXKEHUIO JEMCTBUS CHII MOJIEKYIISIPHOTO IPUTSKEHHUS.

OnexTpuszauus Tea. [[Ba poaa aiekTpUuecKuX 3apa1oB. BzaumonelicTBue 3apsKeHHbBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TEJI OT BEJIMYUHBI
3aps1I0B U PACCTOSHUS MEXKAY TEIaMH).

Onexkrpuueckoe  nose.  Hampspk€HHOCTH — anekTpuyeckoro  noisd.  [IpuHnun
CYINEPIO3UINU IEKTPUUECKUX T10JIEN (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snexkrpuueckux 3apsaoB. DIEMEHTApHBIN 3ekTpuueckuil 3apsia. CtpoeHue
atoMa. IIpOBOHHKY U TUDIIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3apsA/a.

ONEKTPUYECKUN TOK. YCIOBHMS CYHIECTBOBAHMS DJICKTPUUECKOTO TOKA. MCcTOYHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSX U ra3ax.

Onexrpuueckas unenb. Cuna Toka. OnekTpuueckoe HamnpspkeHue. ConpoTUBIICHHE
IIPOBOJIHMKA. YJEJIBHOE CONPOTUBICHHE BewecTBa. 3akoH Owma Uil ydacTka LEMu.
IlocnenoBarenpbHOE U MapalIEIbHOE COCTMHEHUE IIPOBOJHUKOB.

Pabora m MOmIHOCTB 3yeKTpHyYecKoro Toka. 3akoH Jlxoyms—Jlenna. Dnekrpuueckue
LENH U OTPeOUTENHN AIeKTpUUYecKoil 3Hepruu B 0bITy. KopoTkoe 3aMbIkaHue.

IToctosiHHBIE MarHuThl. B3anMMoAeiCcTBHE MOCTOSHHBIX MarHuTOB. MarHutHoe moie.
MarnuTtHOe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 *KU3HU Ha 3emuie. OnbIT DpcTeaa. MarHutHoe mosie
ANEKTPUYECKOTO TOKa. [IprMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eiCTBME MarHUTHOTO MOJISt
Ha TIPOBOJHUK C TOKOM. OJEKTPOABHUIaTeNb IOCTOSHHOIO ToKa. Mcrnosb3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneitel  @apages. SIBneHue snekTpoMarHutHoM wuHAyKuuu. [lpaBuno Jlenna.
OnektporeHeparop. CrocoObl TOJYYCHHUS JJICKTPUUYECKON JHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

Mexannueckoe nBuxeHue. MarepuanbHas Touka. Crucrema orcuéra. OTHOCUTENIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOe aBMXkeHue. HepaBHoMepHOe
npsiMoJiMHeHoe aBkeHue. CpenHsss U MIHOBEHHAs CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOycKOpeHHOE MpsMoyiMHEHHOe aBmwkeHne. CBOOOJHOE MajeHUeE.
Omnbrte! ["anuites.

PaBHOMepHOE BHKEHHUE IO OKpYXHOCTH. [lepuon u yactora oOpaiieHus.

JInneliHas U yriaoBas CKOpOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

IIepBebiit 3akoH Hprorona. Bropoit 3axkon Herorona. Tperuii 3axkon HerotoHa.

[IpuHIMI cyneprno3uuu Cui.



Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuia TPEHUS CKOJIbKEHUS, CHJIa TPEHUS
MOKOS1, APYTHUE BUbI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTCHHS. YCKOpPEHHE CBOOOJHOTO TMaJeHHUS.
JBuxenune 1uianer Bokpyr Conuna. IlepBas kocmuueckas ckopocTh. HeecomocTh u
Neperpy3Ku.

PaBHoBecue matepuanibHOM TOUKH. AOCONIOTHO TBEpHOE Teyo. PaBHOBecue TBEPIOTO
TeJla ¢ 3aKPEIUIEHHON OChIO BpalleHusl. MOMeHT cuiibl. LIeHTp TshkecTH.

Nmnynece Tena. M3menenue umnynbca. Mmynbe cuibl. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexannueckas pabota U MOIIHOCTb. PaboTa cun TskecTH, ynpyroctu, TpeHus. CBssb
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[TorenuuanbHas SHEPTUs cxaTol npykuHbl. Kunetnueckas sHeprusi. Teopema 0 KHHETHYECKON
SHEPIruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.

JleMoHcTpanuu.

1. HaOmroneHue MEXaHUYECKOTO JBMXKEHMSI Tejla OTHOCHUTEIbHO pa3HbIX Tell

oTCcuYéTa.

2.  CpaBHeHHe TIIyTeli W TPACKTOPHHA JBW)KEHUS OJHOTO M TOTO JK€ Tela
OTHOCHUTEJIbHO Pa3HbIX TEJ OTCUETA.

3.  H3mepeHHe CKOPOCTH M YCKOPEHUS MPSIMOIUHEHHOTO JBUXKEHUSI.

4.  HccaenoBaHue MPU3HAKOB PaBHOYCKOPEHHOTO JIBMXKEHUS.

5.  Habmronenue nBUKEHUS Tesla IO OKPYKHOCTH.

6. HaOmoneHne MexaHUYECKUX SBICHHUMN, TIPOUCXOISIINX B CHCTEME OTCUETA

«Tenexka» npu  eé€ PaBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU
OTHOCHTEJIbHO KaOUHeTa (PU3UKH.

7.  3aBUCHMOCTbH YCKOPEHHs Tejla OT MaccChl Tejla U IEUCTBYIOIIEH Ha HETO CHUJIBL.

8.  HalGmonenwe paBeHCTBa CHII TP B3aMMOICHCTBHHA Tell.

9.  I3meHeHue Beca Teja MPH YCKOPEHHOM JIBH)KEHUH.

10. Ilepenaua ummynbca Mpu B3aUMOACHCTBUU TEN.

11. TIlpeobpa3zoBaHus 3HEPTHH MIPU B3aUMOJICHCTBUU TEI.

12. CoxpaHeHHe UMITyJIbCa ITPH HEYIIPYTOM B3aUMOCHCTBUH.

13. CoxpaHeHue UMITyJIbCa IPH a0COTIOTHO YIPYTOM B3aUMOJICHCTBHH.

14. HabmioaeHue peakTUBHOTO JIBHKEHUS.

15. CoxpaHeHne MEXaHUYECKON YHEPTUHU TIPH CBOOOTHOM ITaJICHUH.



16. CoxpaHeHne MEXaHWYECKOW OHHEPTUM TPU JBWKEHUM TeJa TOJ JEHCTBUEM
PYKUHBL.

JIaboparopHbie paObOThI U OTIBITHI.

1. KonctpyupoBaHue TpakTa AJis pa3roHa U JAajJbHEHIIero paBHOMEPHOTO IBUXKEHUS
HIapUKA WIH TEISKKH.

2. Ormpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHsI OpyCKa WM JIBUKECHUS IapUKa IO
HaKJIOHHOM IJIOCKOCTH.

3. Omnpenenenue ycKOpeHHs Teja MPU PaBHOYCKOPEHHOM JIBH)KEHUU 110 HAKIOHHOU
MJIOCKOCTH.

4.  HccnenoBanue 3aBUCUMOCTHU ITyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBHKCHUHU
0e3 HauyaJIbHOW CKOPOCTH.

5.  IIpoBepka rumoTe3bl: €clid MpU PAaBHOYCKOPEHHOM JBIKEHHUU 0Oe3 HadajabHOU
CKOPOCTH IIYTH OTHOCATCA KaK psAJd HEUETHBIX YHCET, TO COOTBETCTBYIOIIHE MPOMEKYTKHU
BPEMEHU OJIMHAKOBHI.

6. HccrenoBaHue 3aBUCHUMOCTH CHUIBI TPEHHS CKOJBXCHHS OT CHIIBI HOPMAaJTBHOTO
JABJICHHUSL.

7. Omnpenenenue kodhUIMeHTa TPEHUS CKOIBKECHHSL.

8.  Ompenenenue KECTKOCTH MPYKUHEL.

9.  Omnpenenenne pabOTHI CWIBI TPEHUS TNPH PABHOMEPHOM JIBIDKEHUHM Tela TIO0

FOpHBOHTaHBHOﬁ IMOBCPXHOCTH.

10. Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH NPH MOABEME Ipy3a C UCIOJIb30BaAHUEM
HETOABUKHOTO U TIOJIBI’KHOTO OJIOKOB.

11. H3yudeHue 3aKOHA COXPAHEHUS YHEPTHH.

Paznen 9. Mexanudeckue kojaeOaHUs U BOJHBI.

KonebarenbHoe apmxenne. OCHOBHbIE XapaKTEPUCTUKU KoJjeOaHUM: Meproj, 4acToTa,
aMIuTya. MareMatudecKuil W NpPYKUHHBIA MasTHUKMW. lIpeBpamieHune sHeprum mnpu
KOJIe0aTEeIbHOM JIBHKEHUH.

3aryxaromue KonebaHus. BreiHyX)AeHHble Konebanus. Pe3zoHanc. MexaHudeckue
BOJIHBI. CBOMCTBa ME€XaHMYECKUX BOJH. [IpoonbHbIE M MONEpeYHble BOIHBI. [[TMHA BOJHBEI U
CKOPOCTh €€ pactpocTpaHeHus. MexaHW4YeCKHe BOTHBI B TBEPIOM Telle, CEHCMUYECKHE BOJTHBI.

3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

JleMoHcTpauuu.

1. Hab6nronenue xonebanmii e moa 1eHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.

2.  HabGmonenue xosebaHuii Tpy3a Ha HUTH W HA TIPYXKUHE.



HalGnronenue BEIHYKIEHHBIX KOJIeOaHUW U pPEe30HAaHCA.

3
4.  PacmpocrpaHeHne IPOJOIbHBIX U IONEPEYHBIX BOJIH (HA MOJIENHN).

S) HabumroieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

6 AKYCTHYECKUI PE30HAaHC.

JlaGopaTopHble pabOThI U OTIBITHI.

1.  Onpenenenne 4yacTOTHI u repuoaa KoseOaHui

MaTEeMaTHYECKOI0 MasiTHUKA.

2.  OmnpeneneHue 4acTOThl U Meproa KojaeOaHui Npy>KUHHOTO MasiTHUKA.

3.  MHccnenoBaHue 3aBHCHUMOCTH IepHoja KojeOaHUM MOABEIIEHHOTO K HUTH Ipy3a
OT JJTUHBI HATH.

4.  HccnenoBaHue 3aBUCUMOCTH TIEpHOJIa KOJCOAHWI MNPYKHHHOTO MasiTHUKA OT
Macchl Tpy3a.

5.  IIpoBepka HE3aBHCHUMOCTH IepHoJa KojaeOaHui rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipys3a.

6.  OmbiThI, JIEMOHCTPHUPYIOLIUME 3aBUCUMOCTh IE€pPUOIA KoJIeOaHuit
MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

7.  H3mepeHHe yCKOpEHUs CBOOOJHOIO MaJICHHS.

DNeKTpOMarHuTHOE MoJje. DJIEeKTPOMarHUTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX

BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHue 3JI€KTPOMArHuTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

JleMoHcTpanum.

1.  CpoiicTBa 3NE€KTPOMAarHUTHBIX BOJH.

2.  BomnHOBBIE CBOMCTBA CBETA.

JlabopaTopHbie pabOTHI U OTIBITHI.

1.  H3ydeHue CBOMCTB 31€KTPOMArHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO TenedoHa.

JIyyeBas Monenb cBera. Mcrounuku ceera. IIpsmonuHeiiHOe pacpoCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenne cBera. 3akoH mpesnoMieHus cBeTa. [lonHOe BHYTpeHHEe OTpa)KeHue
ceta. Mcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPaXXKEHHS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xon mydeir B smH3e. OnTHueckas cucreMa ¢oroannapara, MHUKPOCKONa U
Teneckona. ['na3 kak onTudeckas cucreMa. bin3opykocTs U 1abHO30pKOCTb.

Paznoxxenne Genoro ceera B cmekTp. Omnbitel HproToHa. CrokeHHME CHEKTPaTbHBIX

uBeToB. Jlucnepcus cBera.



JleMoHcTpanum.
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12.

[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIIIYKJIOM 3€pKajiax.
ITpenomiienue cBera.

OnTryeckuii CBETOBOI.

Xon styueit B coOuparomei Jnunse.

XoJ1 1ydeil B pacCcerBaroIlei JIMH3E.

[Tony4yenne n3o0paxeHuit C MOMOIIBIO JIUH3.

[Mpunun aeiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.
Mopens rnasa.

PaznoxeHnue 6e10ro cBera B CIIEKTP.

HonyquI/Ie Oeoro ceera IIpH CJI0KCHHUHN CBCTA PA3HBIX IBCTOB.

JlabopaTopHblie pabOThI U OTIBITHI.

1.
2.
3.

HccnenoBanne 3aBUCHMOCTHU yrijia OTpaXCHus CBETOBOTO Jiyda OT yrJjia MMaaCHUs.
I/I3yquI/Ie XapaKTCPUCTHUK I/I306pa)I(CHI/I$I MpeaAMETa B IIJIOCKOM 3CpKaJIC.

HccnenoBanne 3aBHCHMOCTH yrijila mpeIoOMIICHUS CBCTOBOI'O Jiyda OT YyIJa

naacHus Ha rpaHUuLEC «BO3YyX—CTCKIIO».

4
5.
6
7

(GUIBTPBI.

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIbI COOMpArOIIEi INH3bI.
OnBITHI O Pa3JI0KEHNUIO OEJI0ro CBETa B CIIEKTP.

OMBITEI IO BOCIIPpUATHUIO IIBETA MMPEAMCTOB IIPHU UX Ha6J'II-O)I€HI/II/I 4Cpe3 UBCTOBLIC

OmnsiThl Pesepdopna u muianerapuast Mozens atroma. Mojens atoma bopa.

Hcnyckanne u noryonieHue cBera atoMoM. KBaHThI. JInHelHyaThie CIIEKTPBI.

PannoaktuBHOCTE. Anb(a-, O6era- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.

HYKJ'IOHHaSI MOJCJIb AaTOMHOTO dapa. H3otompl. PaamoakTuBHEIE IIpEeBpaIICHUA. Hepno;[

nojrypacmazga aroOMHbIX SAICP.

SAnepupie peakiuu. 3aKOHBI COXPAHEHMsS 3apsI0BOTO W MACcCOBOTO YHCEN. DHEPrus

CBs3HW aTOMHBIX AO€P. CBs13b MaccChl U OHCPTHUH. PeaKHI/II/I CHUHTE3a U ACJICHUA SACP. Uctounuku

sHeprun CosHIA U 3BE3N.

SAnepHas oHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIC OPTaHU3MBI.

JleMoHcTpanum.

1.

CHCKTPBI N3JIYUCHUA U IIOTJIOICHUA.



CriekTpbl pa3IMyHbIX Fa30B.
CrnexTp BoaoOpo/a.
Habumonenue tpeko B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMIHUX U3TYUCHH.
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Perucrpanus u3inydeHus NpupoOIHbIX MUHEPAJIOB U MPOJYKTOB.

JIaboparopHbie pabOThI U OTIBITHI.

1.  HabmroneHue CIUIOMIHBIX U JIMHEHUYATHIX CIEKTPOB U3ITyUCHHS.

2.  HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTUIIBI IO TOPMO3HOMY IyTH (TIO
doTorpadusim).

3.  HM3mepenwue pagnoakTuBHOTO (OHA.

[ToBTOpUTENBHO-0000IAIOIINNA MOTYJIb.

[ToBTOpUTENBbHO--0000IIAIOIUN  MOAY/Ib MpeIHa3HayeH Ui CHUCTeMaTHU3aluu |
0000111eHUsT TPEIMETHOTO COACPIKAHUS U OIBITA IeATEIbHOCTH, TPUOOPETEHHOTO MPU U3YYCHUU
BCET0 Kypca (PM3MKH, a TaKKe JJIs MIOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
¢uzuke U1t 00ydaromuxcs, BBIOPABILINX 3TOT Y4€OHBIH MpeIMET.

[Ipy w3ydeHMH JAHHOTO MOJYJS pEATU3yITCS U CHCTEMaTU3UPYIOTCS  BHJIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX 0OecrneunmBaeTcss JOCTHIKEHHE MpPEIMETHBIX H
METaINpeIMETHBIX TUIAHUPYEMBIX Pe3ybTaToOB 0O0ydeHUs, (OPMHUPYETCS €CTECTBEHHOHAyYHas
TPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB HCCIEIOBAaHHS SBICHWUH TPUPOABI U TEXHHKH,
OBJIQICHUE YMEHMUSMHU OOBICHATh (PU3MUECKUE SBIIECHUS, MPUMEHSSA IOJy4YEeHHbIE 3HAHMA,
pelaTh 3aJa4u, B TOM YHCJIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpuHIMNIIATTBHO JEATEIBHOCTHBIN XapaKTep MAHHOTO pa3leia peain3yeTcs 3a CUET
TOT0, YTO 0OYUAIOIINECs BBITOTHSIOT 3aIaHMs, B KOTOPBIX UM IpeIaracTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHMN paclo3HaBaTh U HAYYHO OOBACHATH (huU3MUecKue
SBJICHUS B OKpY>KalolIel NpUpoe U MOBCEIHEBHON )KU3HHU;

WCTIOJIh30BaTh HAYYHBIE METO/IBI MCCIICAOBAHMS (PH3UUECKUX SBICHHUNA, B TOM YHCIIE IS
MPOBEPKH THITOTE3 U TIOJTYICHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATh, HayyHble OCHOBbI HauOojiee BaXXHBIX JIOCTHXKEHHUH COBPEMEHHBIX
TEXHOJIOTUH, HampuMmep, MPaKTHYECKOTO HCIOJIb30BaHUS Pa3IMYHBIX MCTOYHHUKOB DHEPIrUU Ha

OCHOBC 3aKOHaA NPEBpalICHUA U COXPAaHCHUA BCEX U3BCCTHBIX BUIOB SHCPIUH.

4. TEMATUYECKOE IINIAHUPOBAHUE C OINPEJAEJEHUEM OCHOBHBIX
BUJI0B YYEBHOM JEATEJBHOCTH OBYYAIOIUIUXCSA U IJIAHUPYEMBIMHA
OBPA3OBATEJIBHBIMMU PE3YJIbTATAMMU U3YUYEHUSA PA3JIEJIOB.



HaumenoBanue Ko- OcHoBHOE OcHOBHBIE  BUABl  JIEATEIBHOCTH
TEMBI Kypca BO coJiepyKaHue 00yJaromuxcst
4acoB
®uzuka — Hayka o | 2 ®u3nka — Hayka o BelsiBiIeHHE pa3inyuil MEXIy
npupose npupoje. SBnenus (bU3NYECKUMU U XUMUYECKUMU
npupobl. dusnyeckue npespauieHusIMu (MC — xumus).
SIBJICHUS: MEXaHU4Yeckue, | Pacro3HaBaHue U KiaccupUKanus
TEIJIOBBIE, (U3HYECKUX SIBJICHUN: MEXaHUUYECKUX,
JNEKTPUYECKHUE, TEIUIOBBIX, AIEKTPUYECKUX,
MarHuTHBIE, CBETOBBIE, MarHUTHBIX U CBETOBBIX.
3BYKOBbIE Habmtonienue u onucanue
(bUBHMYECKUX SIBICHUN
2 Ouznyeckue BenuyuHbl. | OnpeaeneHue HeHbl AeJICHUS MIKaIbI
N3mepenune pu3nYecKkux | H3MEPHUTEIHLHOTO MPHOOpA.
Benn4uH. Ou3ndeckue W3mepenue TMHEHHBIX pa3MepOB Tel
puOopkl. [TOrpentHOCTs | ¥ MPOMEKYTKOB BPEMEHU C YIETOM
HU3MepeHui. MOTPEIIHOCTEH.
MexnyHapoaHas N3mepenne 00bEMa )KUAKOCTH U
CUCTEMa EANHHII TBEPAOrO Tea.
N3mepenne Temneparypsl Ipu
dusnueckue MTOMOIIH KUJKOCTHOTO TEPMOMETPA U
JIaTYMKA TeMIIepaTyphl.
BEJIMYUHBI .
BrimonHeHne TBOpUECKUX 3aJaHH 110
MOMCKY CIIOCOOOB M3MEpEHUs
HEKOTOPBIX (PUBNYECKUX
XapaKTEePUCTHUK, HAIPUMED, PA3MEPOB
MaJbIX 00bEKTOB (BOJIOC, TPOBOJIOKA),
YAUIEHHBIX 00BEKTOB, OOJIBIITNX
PacCTOSIHUM, MaJbIX IPOMEXKYTKOB
BpemeHu. O0CyxKaeHue
npeiaraéMbIX CocoboB
2 Kaxk ¢pusuka u npyrue BrLaBmkeHne runoTes3, 00bICHIIOMINX
€CTECTBEHHbIE HAYKU MIPOCTHIE SIBJICHUS, HAIIPUMED:
U3Y4aroT MPUPOLY. — TI0YEeMY OCTAHABJIMBAETCS
EcrecTBeHHO-HAay4UHBIN JIBIKYIIIEECS 110 TOPU30HTAIILHON
METO/I TIO3HAHUS: MMOBEPXHOCTHU TEJIO;
HaOII0IeHNE, — TIOYEMY B XKapKYIO MOTOy B
MTOCTAaHOBKA Hay4YHOTO CBETJION OJIeXk i€ MPOXJIaHEHN, YEM B
BOIIPOCA, BBIIBMKECHUE TEMHOM.
EcrectBenHO- TUIIOTE3, SKCIIEPHUMEHT [TpemnoxeHue crmoco0OB MPOBEPKHU
HAyYHBIH ~ METOX 110 IPOBEPKE TUIIOTES, TUIIOTES.
00BsCHEHHE [TpoBeneHuMe Mccen0BaHUs IO
MO3HAHUS

Ha0JII01aEMOTO SIBJICHUS.
Onucanue GpU3NIECKUX
SIBJICHHI C TIOMOIIbIO
MozeIeH

MPOBEpKE KaKOW-T1O0 TUTIOTE3HI,
HalpuMep: JAJIbHOCTD MOIETa
IapyKa, MyIEHHOI0 TOPU30HTAIIBHO,
TeM OOJIbIIIE, YEM OOJIBIIIE BBLICOTA
nycka. [loctpoenue nmpocrenmumx
Mozenel pu3nyeckux sBIeHui (B
BHJI€ PUCYHKOB WJIM CXEM), HAlIpUMEpP
najJieHue MmpeaMeTa; IpsIMOIMHEHHOe
pacnpocTpaHEHUE CBETA




ATOMBI M MOJIEKYJIBI, UX
pazmepsbl. ONBITHI,
JTOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE

Hab6nronenune n uaTEpIipeTanus
OMBITOB, CBUJIETEIHCTBYIOMIUX 00
aTOMHO-MOJICKYJIIPHOM CTPOCHHUH
BEILIECTBA: OIBITHI C PACTBOPEHUEM

Crpoenue
BelIeCTBa pa3IMYHBIX BEUIECTB B BOJIE.

BelIeCTBa OreHka pa3MepoB aTOMOB M MOJIEKYJT

¢ ucrnoJyib3oBanueM (ororpaduii,
MOJTyYEHHBIX HAa aTOMHOM CHJIOBOM
mukpockore (ACM). Onpenenenune
pa3MepoB MAJIBIX Tell
JIBu>keHMe 4acTuIl Habmonenue u o6bsicHeHne
BeuecTBa. CBs3b OpPOYHOBCKOTO JBM)KCHUS U SBJICHHS
CKOPOCTH JIBHIKCHHS muddy3un.

JBrxenue H JqacTuIl ¢ Temreparypoii. | IIpoBeneHne u 0OBSICHCHUE OIBITOB

B3aMMOJICHCTRHE BpoyHoBckoe nBuKeHUE. | MO HAOIIOIEHUIO TETIOBOTO
Huddysus. paciupeHusi ra3oB.

JacCTHIl BCIICCTBA BsaumoneiictBue yactuil | [IpoBeneHne u 00bICHEHNE OIBITOB
BEIIECTBA: MIPUTSDKEHUE U | IO OOHAPYKEHUIO CHIT
OTTaJKUBaHUE MOJIEKYJISIPHOTO MPUTSIKEHUS U

OTTAJIKMBAHUS
Arperartnble coctosiaust | Onrcanue (¢ UCIOJIb30BaHUEM
BEIIIECTBA: CTPOCHUE MPOCTHIX MOJIEIICi) OCHOBHBIX
ra3oB, JKUAKOCTEH U pa3ianyuuii B CTPOCHHUH ra3os,
TBEPABIX JKUJIKOCTEN U TBEPJIBIX TEII.
(xpuctamunueckux) Tei. | OObsACHEHHE MaJION CKMUMaEMOCTH
B3anMocssa3e Mexnay KHUJIKOCTEN U TBEPABIX TeJ, OOJIBIION
CBOWCTBaMHM BEIIECTB B C)KMMAEMOCTH Ta30B.

ArperarHbie Pa3HBIX arperaTHbIX OObscHeHne coxpaHeHus (HOpMbI
COCTOSIHUSIX U MX TBEPJBIX TEJ U TEKYUECTH JKUIAKOCTH.

COCTOSAHUA aTOMHO-MOJIEKYJSIpHBIM | [IpOBEICHHE OITBITOB,

BeIeCTBA CTPOEHHUEM. JIOKa3bIBAIOIINX, YTO B TBEPJIOM
OcobenHoctu COCTOSTHUU BOJIbl YAaCTHIIb HAXOASTCS
arperaTHbIX COCTOSIHUHM B CpeIHEM Jajbllie Ipyr OT JApyra
BOJIBI (TJIOTHOCTH MEHBIIIE), YEM B JKUKOM.

VYcTaHoBIIEHHE B3aUMOCBSI3U MEXY
O0COOEHHOCTSIMU arperaTHbIX
COCTOSIHUH BOJIBI M CYILIECTBOBAHUEM
BOAHBIX opranuzmMoB (MC —
Ouosorusi, reorpagus)
Mexanunveckoe UccnenoBanue paBHOMEPHOTO
IBI>KEeHUE. PaBHOMEpHOE | IBM)KEHUS U ONPE/IEICHUE €ro
Y HEpaBHOMEPHOE MIPU3HAKOB.
nBmxeHue. CKopocTb. Habnronenue HepaBHOMEPHOTO

MexaHnueckoe Cpennsisi CKOPOCTh TIPH ABIKCHHS 1 OTIPEIEICHHE ero
HEPaBHOMEPHOM OTJIMYUIl OT paBHOMEPHOTO

JIBIDKEHUE IBYOKEHUH. Pacuér mytn | mBUOKEHUSI.

Y BPEMEHH JIBHXKEHUS Pemenue 3aau Ha onpezeneHue
MyTH, CKOPOCTH U BPEMEHU
PaBHOMEPHOTO JBIKEHHS.
Ananus rpaduKoB 3aBUCHMOCTH MTyTH
U CKOPOCTH OT BPEMEHHU
Wueprus, Macca, SIBnenue nHepLUUU. OOBbscHEHUE U POTHO3UPOBAHUE




IIJIOTHOCTH

3aKOH UHEPIIUH.
BzaumopeiicTBue Ten Kak
MpUYUHA U3MEHEHUS
CKOPOCTHU JIBUXKEHUS TEJI.
Macca kak mepa
WHEPTHOCTH TeJla.
IInoTHOCTH BelecTna.
CBs13b INIOTHOCTH C
KOJINYECTBOM MOJIEKYJ B
eauHuIe oobEMa
BeIleCTBa

SIBJICHHH, 00YCTIOBJICHHBIX WHEPITUEH,
HaIpUMep: 4TO MPOUCXOAUT IIPU
TOPMOKEHHUH UJIM PE3KOM MaHEBpE
aBTOMOOWJISA, TIOYEMY HEBO3MOYKHO
MTHOBEHHO NPEKPATUTh IBUX)KEHHUE HA
BEJIOCHUIIE/IE UJIU CaMOKAaTe U T. 1.
[IpoBeaeHue u aHaiu3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE
CKOPOCTH JIBH>KECHHUS TeJla B
pe3ynbTaTe NEUCTBUSA HA HErO APYruX
Ted.

Pemenue 3ana4 Ha onpezeneHue
Macchl Tena, ero oobEma u
IJIOTHOCTH.

[IpoBeaeHue u aHajiu3 OIbITOB,
JIEMOHCTPHUPYIOIIMX 3aBUCUMOCTh
M3MEHEHUsI CKOPOCTH TeJla OT €ro
Macchl IIPU B3aUMOJICHCTBUH TEII.
N3mepenne maccsl Tena pa3In4HbIMU
crocobamu. OnpeneneHue MmIOTHOCTH
TE€Ja B pE3yJIbTaTe U3MEPEHMUSI €T0
Macchl U 00bEMaA

Cuna. Bungsr cun
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Cuita xak
XapaKTEePUCTHKA
B3aMMO/JICHCTBUS TEIL.
Cuta ynpyrocTu 1 3aK0H
I'yka. MI3mMepenue cuimsl ¢
MOMOIIBIO JUHAMOMETPA.
SIBieHHE TATOTCHUS U
cmia Tsokectd. Cuna
TSYKECTU Ha JPYTUX
miaHeTax. Bec Tena.
Hesecomocts. Crioxxenue
CHJI, HaNPaBJIEHHBIX 110
OJIHOM IPSIMOM.
PaBHOnelicTBYIOIIAS CHIL.
Cwuita Tpenus. Tpenne
CKOJIbXKEHUS U TPEHHE
nokos1. Tpenue B
MPUPOJIE U TEXHUKE

N3yuenune B3auMOIEHUCTBUS KaK
MIPUYUHBI U3MEHEHUSI CKOPOCTHU TeJa
WK ero aedopMaIiim.

Onucanue peaqbHbIX CUTyalui
B3aMMO/ICHCTBUS TEN C IOMOIIBIO
MOJIEJIEN, B KOTOPBIX BBOJUTCS
MOHTHE U U300paKEHHUE CUITBIL.
N3ydenue cuibl ypyrocTu.
HccnenoBanue 3aBUCHMOCTH CHJIbI
YIOPYTOCTH OT yIJTUHEHUS PE3UHOBOTO
HIHYpa WM OPYKHUHBI (C
MOCTpOEHUEM rpaduka).

AHanu3 NpakTUYECKUX CUTYallui, B
KOTOPBIX MPOSIBIIAETCS I€UCTBUE CUIIbI
yIPYrocTH (ypyrocTb Msua,
KpPOCCOBOK, BETOK JIepeBa U Jp.).
AHal3 CUTyalluii, CBSI3aHHBIX C
sBIcHUEM TAroTeHus. OObICHEHUE
OpOUTaTHFHOTO ABUKEHUS TUTAHET C
HCIOJIb30BAHUEM SIBIICHUS TATOTCHHS
u 3akoHa uHepmn (MC —
actpoHomusi). Iamepenue Beca tena ¢
MTOMOIIBIO TUHAMOMETPA.
O0ocHOBaHHE TOTO CIIOCO0a
HU3MEPEHHS.

AHanu3 1 MOJICTUPOBAHUE SBJICHUS
HEBECOMOCTH. DKCIIEPUMEHTAIILHOE
MOJIy4eHUE MPABUIIA CIIOKEHUS CHUII,
HAaIMpPAaBJIEHHBIX BJO0JIb OJTHOW MPSIMOM.
OmnpeneneHre BETUYUHBI




PaBHOJICMCTBYIOILIECH CHUII.

N3yuenue cuibl TPEHUS! CKOIBKEHUS
Y CHJIBI TPEHUS TOKOA.
HccenenoBanue 3aBUCUMOCTH CHIIBI
TPEHUsI OT CUJIbI JaBJICHUS U CBOICTB
TPYLLIUXCS TOBEPXHOCTEN.

AHanu3 NpakTUYECKUX CUTYyallui, B
KOTOPBIX MPOSIBIIAETCS IEUCTBUE CUIIbI
TPEHMUsI, UCIIONIb3YIOTCS CIIOCOOBI €€
YMEHBIICHUS WU YBEJIUYEHUS
(xaTaHMe Ha JIbDKAX, KOHbKAX,
TOPMO>KCHHE aBTOMOOWIIS,
MCIIOJIb30BaHUE TIOIIIUITHUKOB,
MIJIJaBAaHUE BOJHBIX KUBOTHBIX U JP.)
(MC — Guomnorus).

Pemenue 3a1a4 ¢ uCNoJb30BaHUEM
dbopMyn A pacuéTa CUITBI TAKECTH,
CHJIBI YIPYTOCTH, CUJTBI TPEHUS

[aBienue.
Ilepenaua

JaBJICHUA

TBCPAbIMU TECJIIAMU,

Hasnenune. CriocoObl
YMEHBIIEHUS U
YBEJIUYEHHUS TABJICHHUS.
[laBiienue rasa.
3aBUCUMOCTbD JABJICHUS
rasa oT oobEma u
temneparypsl. [lepenaya
JIaBJICHUSA TBEPIABIMU
TEJIAMHU, JKUJIKOCTAMH U
razamu. 3akoH [lackais.

AHaiu3 1 00bSACHEHHE OIBITOB U
NPAaKTUYECKUX CUTYallUi, B KOTOPBIX
HPOSIBIISIETCS CUJIA JaBJICHUS.
O6ocHOBaHME CTIOCOOOB YMEHBIICHUS
U yBeJNUYeHHUs AasieHus. M3yuenue
3aBHCHMOCTH JIaBJICHUS ra3za oT
00BbEMa U TeMnepaTypsl. M3yduenue
0COOEHHOCTEH TIepe1aun JaBIeHUs
TBEPIBIMU TEJIAMH, )KUJKOCTIMU U
razamu. OOOCHOBaHHE PE3yIbTaTOB

JKHUIKOCTSIMU u ITneBMaTH4ECKHE OTIBITOB OCOOEHHOCTSIMH CTPOSHUS
- MaIlIUHBI BEILIECTBA B TBEPAOM, KUIKOM U
ra3000pa3HOM COCTOSTHUSIX.
DKCIEepUMEHTATIBHOE JI0KAa3aTEIhCTBO
3akoHa Ilackans.
Pemenue 3agau Ha pacu€r naBieHUA
TBEPIOTO TeNIa
3aBUCHMOCTh JaBJICHUS HccnenoBanne 3aBUCUMOCTH
KHUJKOCTHU OT TITyOUHBI JABJICHUSI )KUIKOCTH OT TTyOUHBI
MOTPY>KEHUS. MOTPYKEHHS U TFIOTHOCTH KUIKOCTH.
I'mppocratnueckuit HaOmronenue u 00bsICHEHHE
MapaJioKc. TUIPOCTATUYECKOTO MapajoKca Ha
CooOmaromuecs cocyapl. | ocHoBe 3akoHa [lackans.
I'mapaBnuueckue N3yuenne cooOIarommxcsi COCy/10B.
JlaBnenue MEXaHU3MbI Pemenue 3amau Ha pacuér gaBiaeHUs
KHITKOCTH KHIKOCTH.

OOBsicHEeHHE PUHIINIIA IEHCTBHS
TUAPABINYECKOrO Npecca. AHAIN3 U
00BsICHEHUE MPAKTHUECKUX CUTYaIUi,
JEMOHCTPHUPYIOIIUX MPOSBICHUE
JTABJICHUS KUAKOCTH U 3aKOHA
[Tackaisi, HarpuUMep MPOIECCOB B
OpraHu3Me MpH rITyOOKOBOJHOM
HbIpstHUN (MC — Guostorus)




ATtmocdepa 3emin u
aTMoc(epHOe JaBIICHHE.
[Tpuunnb!
CYIIECTBOBaHHS
BO3TYIIHOM 0007I0YKH
3emun. OnbIT
Toppuuennu. U3mepenue
aTMochepHOro

DKcrnepuMeHTalIbHOE OOHapyKeHne
aTMoc(epHOro JaBieHUs. AHAIH3 U
00BSICHEHHUE OMBITOB U MPAKTUYECKUX
CUTYallHil, CBA3aHHBIX C JECHCTBUEM
aTMoc(hepHOro JaBICHHUS.
OOBsicHEeHHE CYIIECTBOBAHUS
atMocepsl Ha 3eMJie 1 HEKOTOPBIX
IJIaHETaX WU €€ OTCYTCTBHUS HA

AmmocepHoe JaBJeHUs. 3aBUCUMOCTh | Apyrux mianerax u Jlyae (MC —
JTaBJICHHE aTMoc(epHOro naBieHust | reorpadusi, aACTPOHOMHS).
OT BBICOTHI HaJl ypoBHeM | OOBsICHEHNE U3MEHEHUS TUIOTHOCTH
Mmopsi. [Ipubopsl s aTMoc(epsl ¢ BBICOTOU U
HU3MEpEHUs 3aBUCUMOCTH aTMOC(EPHOTO
aTMOC(EpHOTO JIaBJICHUs | JIABJICHHS OT BBHICOTHI.
Pemenue 3agau Ha pacuér
aTMOoCc(hepHOTo JaBJICHHUS.
Wzyuenue ycrpoiictBa 6apomeTpa-
aHepouja
JleicTBUE KUAKOCTH U DKcrepuMeHTaIbHOE OOHAPYKEHUE
raza Ha NOTpyXEHHOE B JIEHCTBHS XKHUJIKOCTH U Ta3a Ha
HHUX TEJIO. MOTPY>KEHHOE B HUX TEJIO.
Britaakusaronias OrnpenienieHre BHITATKUBAIOIIECH CHIIBI,
(apxuMenoBa) cuia. JIECTBYIOILIEH Ha TEJO, MOTPYKEHHOE
3akoH Apxumesa. B *KHUIKOCTb.
IInaBanue Te. [TpoBenenue u 06CyX/I€HNE OTBITOB,
Bo3snyxoraBanue JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD
JlewicTBue BBITAJIKUBAIOIIEH CHUIIBI,

KHAKOCTH M Tasa
Ha IOTPYKCHHOC B

HUX TCJIO

JICUCTBYIOILEH HA TEJIO B JKUIKOCTH,
0T 00BbEMa NOrPYKEHHOM B JKUAKOCTh
YacTH TeJIa ¥ OT INIOTHOCTH
JKUJKOCTH.

HccenenoBanue 3aBUCUMOCTH BeEca
TeJa B BOJE OT 00bEMa MOrpyKEHHOM
B KUJKOCTb YaCTH TeJIa.

Pemrenue 3ana4 Ha npUMEHEHUE
3aKOHa ApXuMeza U yclIoBuUs
IIJIaBaHHUs TEIl.

KoHcTpynpoBanue apeomerpa win
KOHCTPYMPOBAHHUE JIOJIKU U
oImpeieseHue e€ rpy30n01bEMHOCTH

Pabora u

MOIITHOCTH

Mexanunueckasi padora.
MomHoCTb

OKCIIEpUMEHTAIIBHOE ONPEIEIICHNE
MEeXaHUYECKOM pabOThI CUJIBI TSHKECTU
IIPY NTaJICHUM TE€Ja U CUJIbI TPEHUS
[P PABHOMEPHOM IIEPEMEILICHUH
TeJa 110 TOPU3OHTAIIBHON
MTOBEPXHOCTH.

Pacuér momHoCTH, pa3BUBAEMOM U
noabEMe 1o JecTHule. Pemenne
3a7a4 Ha pacuy€T MEXaHUYECKOMN
paboOTHI M MOIITHOCTH

IIpocTeie

[IpocTeie MeEXaHU3MBI:
phryar, OJI0K, HaKJIOHHAs

OrnpesenieHre BHIMTPHIIIA B CUIIE
IIPOCTBHIX MEXAHW3MOB Ha MpUMeEpe




MEXaHU3MBbI m10cKoCTh. [IpaBuiio ppIyara, oJBUKHOTO U
paBHOBECHSI pblyara. HETOJIBIYKHOTO OJIOKOB, HAKIIOHHOM
[IpumeneHue npasuia IIJIOCKOCTH.
paBHOBECHsI pblyara K UccnenoBanue ycnoBus paBHOBECHUS
0110Ky. «30510TOC phlyara.
MIPaBUJIO» MEXAHUKH. OOHapykeHue CBOMCTB MPOCTHIX
KII mpocThix MEXaHU3MOB B Pa3JIMYHbIX
MexaHu3MoB. [IpocTeie WHCTPYMEHTAX U MPUCTIOCOOICHUSX,
MEXaHHU3MBI B OBITY U HCIIOJIb3YEMBIX B OBITY U TEXHUKE, a
TexHuke. Poluaru B Tenie | Takke B KuBbIX opranuzmax (MC —
YeJoBeKa Ouoorus). DKCepuMeHTAIbHOE
JI0Ka3aTeIbCTBO PAaBEHCTBA pabOT MPHU
MIPUMEHEHUHU MTPOCTHIX MEXAHU3MOB.
Omnpenenenue KIIJ nHakmonHoi
IIJIOCKOCTH.
Pemenue 3a1a4 Ha npuMEHEHUE
IIpaBuJjIa paBHOBECHS pblyara U Ha
pacuér KII[{
Kunernueckas u DKCIEepUMEHTAIBHOE ONPEIETICHUE
MOTEHIIMATbHAS SHEPTUS. | U3MEHEHUS KUHETHYECKON U
[IpeBpamienue o1HOTO MOTEHIMAIbHON 3HEPIUH Tella IIPU
BHUJa MEXAHUYECKOMN €ro CKaThIBAHUU 110 HAKJIOHHOM
MexaHmIecKas SHEPTUU B IPYroil. 3aKOH | IJIIOCKOCTH.
6 COXpaHEHUs U dopMynHpoBaHUE Ha OCHOBE
SHEPTUS W3MEHEHUS SHEPTUH B MCCJIEI0BAHMS 3aKOHA COXPAHEHUS
MEXaHUKe MEXaHUYECKON IHEPTHUH.
OO6cyxenre TpaHul] MIPUMEHUMOCTH
3aKOHA COXPaHEHUS YHEPTUH.
Pemenue 3aiau ¢ ucnosib30BaHUEM
3aKOHA COXPaHEHUS YHEPTUU
[ToBTOpEeHue )
7 Kaacc
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne | HaumenoBanmue
(uu¢posbie)
n/ | PpasiesioB H TeM Bcer | Konrtponnn | Ilpakruyeck
o0pa3oBaTte/ibHbIE
n MpOrpaMMsbl 0 ble padoThbI ue padoThbl
pecypcsl
Paszpnen 1. ®usuka u e€ pojib B IO3HAHMHU OKPY/KAKOLIET0 MUpa
@ but6mmoreka [IOK
1.1 VISHKA T HayKa 0 2 https:/m.edsoo.ru/7f41
pupoje 6194
. bu6nuoreka [IOK
1.2 VISHHCCIIE 2 1 https://m.edsoo.ru/7f41
BEJINYUHBI 6194
EcrecTBeHHOHay4 bubnmoreka [JOK
1.3 . 2 1
HBII MeTO https://m.edsoo0.ru/7f41
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IMIO3HAHUA

Uroro no pazgeny
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Paznen 2. HepBOHa‘la.ﬂbHLIe CBECJICHHUA 0 CTPOCHHUM BeUIeCTBA

Crpoenue bu6nmoreka [IOK
2.1 BemecTRa 1 https://m.edsoo.ru/7f41
6194
JBmkeHue u bubnmoreka [IOK
2.2 B3aUMO/ICHCTBUE 2 https://m.edsoo.ru/7f41
YaCcTHI] BELIECTBA 6194
ArperaTtHblie bubmuorexa [JOK
2.3 COCTOSTHHS 2 https://m.edsoo.ru/7f41
BEIIECTBA 6194
Hroro no pazgeny )

Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl

Mexanndeckoe bubmmorexa LTOK
3.1 - 3 https://m.edsoo.ru/7f41
6194
Viepus, Macca bubnnoreka IIOK
3.2 HJ‘IOTHOC”;I) ’ 4 https://m.edsoo.ru/7f41
6194
bu6nuoreka [IOK
3.3 Cwita. Bunpl cun 14 https://m.edsoo.ru/7f41
6194
Hroro no paszneny 21

Pa3nen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB

JlaBneHue.
Ilepenaua
JaBJICHUS bu6nuoreka [IOK
4.1 TBEPABIMU 3 https://m.edsoo.ru/7f41
TEIaMH, 6194
KUJIKOCTIMH U
razamu
bu6nuoreka [IOK
42 iﬂiﬁ 5 https://m.eds00.ru/7£41
6194
Arvoceproe bubmuorexa [JOK
4.3 aBTeHUe 6 https://m.edsoo.ru/7f41
6194
44 JeticTBue 7 bubmuorexa [{OK

KUIKOCTH U rasa

https://m.edsoo.ru/7f41
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Ha MOrpyXEHHOE B 6194
HUX TEJIO
Wroro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
Pabora i bu6nuoreka [IOK
5.1 MOIIHOCTE 3 https://m.edsoo.ru/7f41
B 6194
MoocTiie bu6nmoreka [IOK
5.2 P 5 1 https://m.edsoo.ru/7f41
MEXaHU3MBbI 6194
MexaHn4deckas bubmmorexa LOK
5.3 SHEDLIS 4 1 1 https://m.edsoo.ru/7f41
P 6194
Wroro no pazneny 12
PezepBHOE BpeMms 3
OBIIEE
KOJIMYECTBO
YACOB I10 08 4 11
ITPOI'PAMME
8 kaace
HanmenoBanue temsl | Ko- OcHoBHOE OcHOBHBIE  BHJIBI  JICSTEIBLHOCTH
Kypca BO coJiepxKaHue o0Oy4armuxcs
4acoB
16 OcHoBHble nonokeHus: | HabmroneHue u nHTEpIpeTanus
Crpoenue u

CBOMCTBA BeEIIECTBa

MOJIEKYJISIPHO-
KUHETHYECKON TeOpuu
CTPOCHHUSI BEIIECTRA.
Macca u pasmepsl
aTOMOB M MOJIEKYI.
OnbITHI,
TTOATBEPIKIAIOTIIHE
OCHOBHBI€ MTOJIOKEHUS
MOJICKYJISIPHO-
KUHETHYECKOHN TeOpuHu.
Mopaenu TBEpIOTO,
XKUJKOTO U
ra3zo00pa3Horo
COCTOSIHHUM BELIECTBA.
Kpucrannmueckue n
amop¢HbIe TBEPABIE
Tena.

OOBbsICHEHHE CBOIICTB

OTBITOB, CBUJIETENILCTBYIOLINX 00
aTOMHO-MOJIEKYJISIPHOM CTPOEHHUH
BEIIECTBA: OMBITHI C PACTBOPEHUEM
pa3IMYHBIX BELIECTB B BOJE.
Pemenne 3amad 1Mo orieHUBaHUIO
KOJIMYECTBA aTOMOB WJIM MOJIEKYJI B
ennunie o0bEMa BelecTBa.
AHanu3 TEKCTa IPEBHUX aTOMUCTOB
(manpumep, pparMeHTa MoIMbI
Jlykpeuus «O npupoje Bemein») ¢
U3JI0’KEHHUEM 00O0CHOBAaHUI aTOMHOM
TUIIOTE3BI (CMBICTIOBOE YTEHUE).
OreHka yOeUTEIbHOCTH ATUX
000CHOBaHUH.

OObsicHeHHEe OPOYHOBCKOTO
JBYDKEHUS, ABICHUS TUPPy3un 1
pasnuyuii MeX 1y HIMHM Ha OCHOBE
ITOJIOXKEHUN MOJIEKYJIIPHO-
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ra3oB, JKHIKOCTEH 1
TBEPJBIX TEJI HA OCHOBE
MOJIOKESHUH
MOJIEKYJISIPHO-
KHHETUYECKON TEOPUH.
CMauuBaHue U
KalWJUISIPHBIC SIBIICHUS.
TemoBoe pacmmpeHnue
H CKaTHhe

KMHETUYECKON TEOPUU CTPOEHUS
BELIECTBA.

OOBsiCHEHNE OCHOBHBIX Pa3JIMUni B
CTPOEHHUH Ia30B, KUIKOCTEU U
TBEPIBIX TEJ C UCIOJIB30BAHUEM
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUU CTPOEHUS
BELIECTBA.

[IpoBeaeHue ONbITOB MO
BBIPAIIMBAHUIO KPUCTAJIJIOB
ITIOBAPEHHOM COJIM WM caxapa.
[IpoBenenue u 00OBSICHEHUE OMBITOB,
JIEMOHCTPHUPYIOLIUX KalUJUISIPHbIE
SIBJICHUS U SIBJICHUE CMAYMBaHUA.
OObscHEHNE POIH KAMUIUISIPHBIX
SIBJICHUH JJ15 TIOCTYIIJICHUS BOJIBI B
oprauusm pactenuit (MC —
ounosorus).

Habmtonienue, nposenexnue u
00BSICHEHUE OIBITOB IO HAOIIOICHUIO
TEIJIOBOTO PACIIUPEHUS Ta30B,
JKUJKOCTEN U TBEPABIX TEIl.
OOBsicHEeHHE COXpaHEeHHUsI 00bEMa
TBEPABIX TE€J, TEKY4ECTH )KUJIKOCTH (B
TOM YHCJIE, PA3HUIIBI B TEKYYECTH IS
pa3HBIX KHUJIKOCTEH), TaBICHUS ra3a.
[IpoBenenune onpITOB,
JIEMOHCTPHUPYIOLIUX 3aBUCUMOCTb
JIaBJIEHUS BO3/yXa OT €ro 00bEéMa u
HarpeBaHUs WIN OXJIAXKJIECHUS, U UX
00BsICHEHHE Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUYE€HHsI. AHAIIN3
MPAKTUYECKUX CUTYAIUH, CBI3aHHBIX
CO CBOMCTBaMH ra3o0B, KUIKOCTEU U
TBEPIBIX TEI

TemnoBbie
MPOIIECCHI
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Temneparypa. CBs3b
TEeMITepaTyphl CO
CKOPOCTBIO TEIJIOBOTO
ABHUXKCHUS YaCTHUILI.
Buytpennsisa sueprusi.
Croco0bI U3MEHEHHUS
BHYTPEHHEHN YHEPTUU:
Terionepeaavya u
COBEpILIEHHE PAOOTHI.
Bunae! Terionepenaun:
TEIJIONPOBOAHOCTb,
KOHBECKIIHUA,
W3JIy4YeHHE.
KommyecTBO TEIIOTHI.
VY aennHas
TEILIOEMKOCTD
BEIIECTBA.

O6ocHOBaHMe MPaBUIT U3MEPEHUS
TEeMITepaTypHhl.

CpaBHEHHE pa3TUYHBIX CITIOCOOOB
WU3MEPEHHUS U IIKaJT TEeMITEpaTypHhI.
HaOmronenue u 00bsICHEHUE OIBITOB,
JIEMOHCTPHUPYIOITUX U3MEHECHHE
BHYTPEHHEH YHEPrUu Teja B
pe3ynbTaTe TeTuIonepeaadn u padoThl
BHEIIIHUX CHUJL.

HaGnronenue u 00bsICHEHHE ONBITOB,
00CyXIeHUE MPAKTUYECKUX
CUTYaIUH, TeMOHCTPUPYIOIIHNX
pa3IuyHbIe BUIbI TEIUIONEPEAAyun:
TETJIONPOBOIHOCTh, KOHBEKIIHIO,
n3nyuyenue. McecnenoBaHue siBICHUS
TEII000MEHA MPU CMEITUBAHUN
XOJIOJTHOM Y TOPSIYEU BOJBI.




TemnooOMeH n
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEIIJIOBOTO
Oananca.

IInaBneHue n
OTBEp/ICBaHUE
KPUCTAIUTHIECKUX
BCILECTB. Y IeIbHas
TEII0TA IIJIABICHHUS.
[TapoobpazoBanue u
KOHJICHCAIHSI.
Hcnapenne. Kunenue.
VenpHas TEIIoTa
napooOpa3oBaHMsL.
3aBHCHUMOCTD
TEMIIEPATYPbl KUTICHHS
oT atMoc(epHOro
naBneHus. BiaxkHOCTH
BO3/IyXa.

DHeprus TOIUIMBA.
VaenpHas TemioTa
cropanus. [IpuHIATIBI
pabOTHI TETIOBBIX
npurarteneit. KI1/]
TEIJIOBOIO JBUTaTE.
TemnmoBble ABUTATEIIN U
3aIUTa OKPYKAKOLIEH
cpenbl. 3aKOH
COXpaHEHUs U
MIpEeBpAIICHHS SHEPTUU
B MEXAHUYECKUX U
TEIJIOBBIX MPOLIeccax

HaGnronenue ycranoBieHHs
TEIJIOBOTO PABHOBECHUS MEXKIY
ropsiueit ¥ XOJ0AHON BOJOM.
Omnpenenenue (M3MEpEHUE)
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO
BOJIOM TIPU TETUIOOOMEHE C HarpeThiM
METAITMYECKUM LIUITUHAPOM.
Omnpenenenue (M3MEpeHNE) yACIbHON
TEII0EMKOCTH BelecTBa. Pemienue
3aJ1a4, CBSI3aHHBIX C BEIYUCICHHEM
KOJIMYECTBA TEIIOTHI U
TEIIOEMKOCTH TIPU TETLIOOOMEHE.
AHanu3 cuTyanui NpakTH4eCcKoro
MCIIOJIb30BaHUS TETUIOBBIX CBOWCTB
BEIIECTB U MaTEPHUAaJIOB, HAIPUMeEp, B
LEJISIX PHEProCcOepeKEHHUS:
TEIUIOU30JISIIHSL, SHEprocOeperaromye
KPBIIIH, TEPMOAKKYMYIISITOPHI U T. 1.
Habntoienue siBineHuii ucnapeHus u
KoHAeHcauuu. MccnenoBanue
rpoliecca UCTIApEHUsI Pa3InYHbIX
skuakocrei. OObSICHEHHUE SIBIICHUN
WCIIapeHusl U KOHJEHCAIlMH Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO yYEHHUSI.
Ha6nronenue u o0bsicHeHHE
mpolecca KUNeHusl, B TOM YUCIIe
3aBHCHMOCTH TEMITePaTyphl KAIICHUS
oT naBienus. OnpenencHue
(M3MepeHne) OTHOCUTEITLHOM
BIQXXHOCTH Bo3ayxa. Habmonenue
npolecca MiaBiIeHUs
KPUCTAJINYECKOTO BEIIECTBA,
HarpuMmep, Jb/a.

CpaBHeHHE MPOIIECCOB TUIABIECHUS
KPUCTALTUICCKHUX TEJI U pa3MITUCHUS
NP HarpeBaHUU aMOP(HBIX TEJl.
Omnpenenenue (M3MEpeHNE) yACTbHON
TEIUIOTHI MIJIABJICHUS JIbA.
OOBbsicHeHUE SBJICHUH TIIABJICHUS U
KPUCTAIITTN3AI[MU Ha OCHOBE aTOMHO-
MOJICKYJISPHOTO YYCHHS.

Pemenwne 3aa4, CBSI3aHHBIX C
BBIYHCIICHHEM KOJTMYECTBA TEIUIOTHI B
mpoleccax TeIionepeayu npu
TUTABJICHUN Y KPUCTAJUTA3AIIHH,
WCTIAPEHUU U KOHJICHCAIUH.

AHann3 cCUTyaluid MpakTHYECKOTo
MPUMEHEHUS SBIICHUH TIaBICHUS U
KpUCTAJIIIN3AIlMH, HAIIPUMED,
MOJTy4EHUE CBEPXUHCTHIX
MaTepuasoB, CoJieBas IpejKa u Jp.
Ananu3 paboThl U 00bSICHEHHE




MIPUHIIKTIA JIEHCTBUSI TETNIOBOTO
JIBUTATEIIS.

Brrunciaenue KomdyecTBa TEIUIOTHI,
BBIJICJISIFOIIETOCS [IPU CTOPaHUU
pa3IMYHBIX BUAOB TorumBa, U KI1J]
neurarens. O6cyxaeHue
9KOJIOTHYECKHUX ITOCIENCTBUI
HCIOJIL30BAaHMS JIBUTATEIICH
BHYTPEHHETO CrOpaHus, TEIJIOBBIX U
ruzpoanexrpoctanuuit (MC —
9KOJIOTHS, XUMUSI)

DieKTpHYEecKue 5 DnekTpu3anus Teil. HaGmroienne U mpoBEICHHUE OIBITOB
3apsIBL. Ba pona 10 AIEKTPU3ALINHI T } npu
3apsUKeHHBIC Tela BJIEKTPUYECKUX COIPUKOCHOBEHHUH U UHIYKIIUECH.
3apsJIOB. HaOnronenue u 00bsiCHEHUE
X . B3aumopeiicteue B3aUMOJICUCTBUSI OTHOUMEHHO U
B3aUMOZCUCTBHE 3apsiKEHHBIX TEl. Pa3HOMMEHHO 3apSKEHHBIX TEJ.
3axon Kynona. OOBsiCHEHHE TPUHIINTIA ICHCTBHS
DIIEKTPUYECKOE TOJIE. anekTpockona. OObICHEHHE SBICHUI
[TpuHnun ANEKTPU3ALHUH IIPU COMPUKOCHOBEHUH
CYINEpIO3ULINH TeJ U UHAYKIHMEH C UCOJIb30BaHUEM
BJIEKTPUYECKUX IMOJIEH. | 3HAHUU O HOCUTEISAX AJEKTPHUUYECKUX
Hocuremn 3aps0B B BEIIECTBE.
BJIEKTPUYECKUX Pacno3naBanne u 00bsICHEHUE
3apsa0B. SIBJICHUH JIEKTpU3alUU B
DneMeHTapHbII MOBCEHEBHOW KU3HH.
anekTpuyeckuit 3apsia. | Habmrogenue u oObsiCHEHHE OMBITOB,
Crtpoenue aToma. WJUTIOCTPUPYIOIIHNX 3aKOH
[IpoBoaHMKY U COXpAHEHHUs SJIEKTPUUYECKOTO 3aps/ia.
TUDJIEKTPUKU. 3aKOH HaGnionenue onsITOB IO
COXpAaHEHUS MOJEIIUPOBAHUIO CUJIOBBIX JIMHUU
3JIEKTPUYECKOTO AIEKTPUYECKOTO MOJIA.
3apsnga HccnenoBanue OeMCTBUS
AIEKTPUYECKOTO MOJIS HA
MPOBOJIHUKY U IUDIIEKTPUKHU
. DNEeKTPUYECKHUM TOK. Habmroienue pa3nuyHbIX BUIOB
IocTosHubIA . VcaoBus JIEUCTBUS SJIEKTPUUYECKOTO TOKA U
SJICKTPUICCKIH TOK CYILIECTBOBAHUS oOHapy»XeHHe STUX BHUJIOB ICHCTBUS B
3JIEKTPUYECKOTO TOKA. | MMOBCEIHEBHOW KU3HU.
HcTounuku COopka 1 UCTIBITAHUE DTEKTPUUECKOM
MMOCTOSIHHOTO TOKa. IIEITH ITIOCTOSTHHOT'O TOKA.
JeiicTBus N3mepenne cuiibl TOKa aMIIEPMETPOM.
19 AJIEKTPUYECKOTO TOKA N3MepeHne 351eKTpuyecKoro
(TerutoBoe, HaIPsKEHUS BOJIBTMETPOM.
XHMHYECKOE, [IpoBenenue u 0OBSICHEHNE OTIBITOB,
MarHuTHOE). JIEMOHCTPUPYIOIIMX 3aBUCUMOCTD

DIJIEKTPUUYECKUHN TOK B
KUJKOCTSX U ra3ax.
DJIEKTpUYECKas 1ETb.
Cuna Toka.
DJIEKTPUYECKOE

AIIEKTPHUYECKOTO COMTPOTHBIICHUS
MPOBOAHUKA OT €TI0 IJIMHBI, IUIOIAAN
TIOTIEPEYHOT0 CEYCHHS U MaTepHaa.
I/ICCJICIIOBaHI/Ie 3aBUCHUMOCTH CUJIIBI
TOKa, MPOTEKAIOIIETO Yepe3 Pe3UCTop,




HanpspKEeHUe.
CornpoTuBieHue
MIPOBOHHKA.

VY nensHoe
COIIPOTHUBIICHUE
BellecTra. 3akoH Oma
JUIS y4acTKa Lemu.
[TocnenoBarenbHOE U
napajuieNibHOe
COCITMHEHHE
MIPOBOHHUKOB.

Pabora u momutHOCTH
ANEKTPUYECKOTO TOKA.
3akon Jlxoynsa-Jlenna.
DNEeKTPOIPOBOIKA U
oTpeduTenu
BJIEKTPUYECKON
SHEpPrUU B OBITY.
Kopotkoe 3ambikanne

OT COIPOTHUBJIEHUS PE3UCTOPA U
HaIpPsDKEHUS Ha pe3UCTOpE.
[IpoBepka npaBuia CI0KEHUS
HAIPSDKEHUH IPU NOCIIEA0BaTEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.
ITpoBepka npaBuiia AJis CUIIBI TOKA
[IPU NapAJJIEIbHOM COEUHEHUN
PE3UCTOPOB.

AHanu3 cutyanui
[10CJIEZI0BATENBHOIO U
MapajuIeIbHOTO COEIMHEHUS
MIPOBOJIHUKOB B JJOMAIIIHUX
AIEKTPUYECKUX CETSX.

Pemenue 3a1a4 ¢ HCNOJb30BaHUEM
3akoHa Oma u Gopmyi pacuéra
AIIEKTPUYECKOTO COIPOTUBIICHHUS IIPU
MIOCJIEI0BATEIbHOM U NapaJIIeIIbHOM
COEJIMHEHUU MPOBOIHUKOB.
Omnpenenenue paboThI
ANEKTPUYECKOr0 TOKa,
IIPOTEKAIOIIEr0 YEPE3 PEZUCTOP.
OnpeneneHre MOITHOCTH
AIEKTPUYECKOTO TOKA, BBIACISIEMON
Ha Pe3UcCTope.

HccenenoBanue 3aBUCUMOCTH CHIIBI
TOKA Yepe3 JIaMIIOUKY OT HalpsHKEHUS
Ha He.

Omnpenenenne KI1/] narpeBarens.
Hccnenoanue npeoOpa3oBaHus
SHEPrUM NPU NOABEME Ipy3a
AIIEKTPO/IBUTaTEIIEM.

OObscHEeHnE yCTPONUCTBA U MPUHITUTIA
JIEUCTBUS IOMAITHUX
AIIEKTpOHArpeBaTebHBIX TPHUOOPOB.
OObscHEeHnEe TPUYUH KOPOTKOTO
3aMbIKaHUs U TPUHIUIA IEUCTBUS
IIJIABKUX MPEAOXPAHUTEIICH.
Pemenue 3a1a4 ¢ MCNOJIB30BaHUEM
3akoHa /[>xoyns—IJIeHna.
HaGnronenue BO3HUKHOBEHHUS
AIIEKTPUYECKOTO TOKA B )KHJIKOCTH

MarnutHrle
SIBJIEHUS

ITocTosTHHEIE MarHMUTHI.
BzanmoneiictBue
NOCTOSTHHBIX
MarguToB. MarautHoe
noyie. MarHMTHOE 110JIe
3eMJIH U €ro 3HaYCHHE
IUTSL S)KU3HU Ha 3eMIIe.
OnbIT Opcrena.
MarauTHoe noje
3JIEKTPUYECKOTO TOKA.
IIpuMeHeHue

HccnenoBanne MarHuTHOTO
B3aMMOJCHCTBHUS IIOCTOSHHBIX
MarHuTOB.

N3ydeHnne MarHuTHOro moJist
MOCTOSIHHBIX MAarHUTOB IIPU UX
00BEIMHEHUH U Pa3JICTICHUH.
IIpoBeneHuE ONBITOB 110
BHU3YyaJIu3alliH MOJIsl TOCTOSHHBIX
MAarHuTOB.

N3ydenue sBIIeHUS HAMAarHUYMBAHUS
BelecTBa. McciegoBanue aecTBUS




3JICKTPOMArHUTOB B
TEXHHKE.

JleiicTBEe MAarHUTHOTO
T0JIs1 Ha MPOBOJHUK C
TOKOM.
DNEeKTpOABUTATEND
MTOCTOSTHHOTO TOKa.
Hcnonb3oBanue
AJICKTPOIBUTATENICH B
TEXHUYCCKUX
YCTPONCTBAxX U Ha
TpaHcropTe

AIIEKTPUYECKOTO TOKA HA MATHUTHYIO
CTpEJIKY.

IIpoBeneHue OneITOB,
JIEMOHCTPUPYIOIIHNX 3aBUCUMOCTh
CHWJIBI B3aUMOJICHCTBHUS KATYILKH C
TOKOM M MarHuTa OT CHUJIbI U
HAIIPABJICHUS TOKA B KaTYyIIIKE.
AHanu3 cuTyauil NpakTUYECKOro
IPUMEHEHHUS JIEKTPOMAarHuToB (B
OBITOBBIX TEXHHUYECKHX yCTPOMCTBAX,
IPOMBIIIICHHOCTH, METULIIHE).
N3ydenue neicTBust MArHUTHOTO
I10JI1 HA IIPOBOJIHUK C TOKOM.
N3yuenue nerctBus
AJIEKTPOABUIaTENS.

N3mepenne KII
AIIEKTPOJBUIaTEILHON YCTaHOBKH.
Pacnio3naBanue n aHanu3 pa3audHbIX
IIPUMEHEHHUH 3JIEKTPOIBUraTeIeN
(TpaHCcIOpT, OBITOBBIE YCTPOWCTBA U

Ap.)

DneKTpoMarHuTHas
WHTyKIIAS

OnsiTel Dapajes.
SIBnenue
3JIEKTPOMATrHUTHOMN
uHaykuuu. [Ipasumio
Jlenna.
DnexTporeHepaTop.
CrniocoOsl nostyueHus
AJIEKTPUUECKON
SHEpPTUH.
DIEeKTPOCTAaHIIUU Ha
BO300OHOBIISIEMBIX
HMCTOYHUKAX YHEPTUU

OneiTel 110 HCCICAOBAaHUIO SBJICHHUA
BHGKTpOMaFHHTHOﬁ HWHAYKIUHA:
HUCCICIOBAaHUC W3MCHCHHI 3HAYCHMS
H HallpaBJICHUA HHAYKIUOHHOI'O TOKa

IToBTOpEeHnE

KoanuecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHme
(uudposbie)
n/ | pasgenoBuTeM | Beer | Kourpoasu IMpakTHyeck
o0pa3zoBartejibHbIE
n MporpaMmMsbI 0 ble padoThI ue padoTbl
pecypchl
Paszgea 1. TensioBble siBJIeHUS
CrpoeHnue u bubmuoreka [JOK
1.1 CBOMCTBa 7 https://m.edsoo.ru/7f418
BEILICCTBA lce
TelUIOBLIE bubmuorexa [JOK
1.2 21 1 3 https://m.edsoo.ru/7f418
MPOIIECCHI lce



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Htoro no pazneny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA
DJIEKTpUYECKHUE
3apsibl. bubnmoreka [JOK
2.1 3apsHKeHHBIC 7 1 https://m.edsoo.ru/7f418
Tena U ux lce
B3alMOJIECICTBUE
IlocTosHHBIH bu6nuoreka [IOK
2.2 ANMEKTPUICCKUI 20 1 4 https://m.edsoo.ru/7f418
TOK lce
bubnnoreka IIOK
MarsuTHbIC
2.3 6 1 2 https://m.edso0.ru/7f418
SIBJICHUS
1ce
bubnnoreka IIOK
DIeKTpOMarHuTH
2.4 - s 4 1 1 https://m.edsoo.ru/7f418
JYKI Lee
Htoro no pazneny 37
PesepBHOe Bpems 3
OBIIEE
KOJIMYECTBO 68 4 11
YACOBIIO
ITPOTPAMME
9 kjacc
HaumenoBanne Temnl | Ko- OcHoOBHOE OcHOBHBIE  BUJIBI  JEITEILHOCTHU
Kypca BO coJiepxKaHue o0Oy4armuxcs
4acoB
MexaHnyeckoe 16 MexaHn4ecKoe AHamn3 U 00CyXJeHUE Pa3TuYHBIX
JBHKEHHE H CIIOCOOBI JIBHOKEHUE. MIPUMEPOB MEXaHUYECKOTO
e —— MaTepHanLHa;{ TOUYKa. JIBHDKCHUS.
Cucrema otcuéra. OO6cyxnenune TPaHMI]
OTHOCUTENBHOCTH MIPUMEHUMOCTHU MOJCITH
MEXaHHYECKOTO «MaTepuagbHas TOYKay.
IBIKEHUS. Onucanue MEXaHUIECKOTO
PaBHOMepHOE JIBIDKCHUSI PA3IMIHBIMUA CTIOCOOaAMU
MPSIMOJIUHEIHOE (ypaBHeHwHe, TabmuIa, rpaguk).
JIBUKEHHUE. AHanu3 JKU3HEHHBIX CHUTyalud, B
HepaBnomepnoe KOTOPBIX MIPOSIBIISIETCS
MPSMOJTMHEIHOE OTHOCHUTEJIBHOCTE  MEXaHHYECKOT'O
neuxenue. Cpenusis u JIBYOKCHUS.
MTHOBEHHAsI CKOPOCTh HaGnronenue MEXaHUYECKOTO
TeNa Mpu JIBIDKCHUS ~ TeJa  OTHOCHUTEIBHO

HEPaBHOMEPHOM

pa3HBIX TEJ OTCUETA.



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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JIB)KEHUU. Y CKOPEHUE.
PaBHOyCKOpeHHOE
NPAMOJIMHEHHOE
nBrxenne. CBodogHOE
nagenue. OnbpITH
lNanunes. PaBHomepHoe
JBUKEHHUE T10
oKpyxHOCTH. [lepuon u
yacToTa oOpamieHus.
JIuneitnas u yriioBas
CKOPOCTH.
[lenTpOCTpEMUTENIBHOE
YCKOpEHHE

CpaBHeHHME MyTed U TPACKTOPHiI
JBIKEHHS OJIHOTO M TOTO K€ Tela
OTHOCHTEJIBHO Pa3HBIX TEJ OTCYETA.
Anamn3  Ttekcra [amunes o0
OTHOCHUTEJIBHOCTH JIBYDKCHUS;
BHITIOJTHEHHUE 3aJaHUl 10 TEKCTY
(cmbIcoBOE uTeHme). OmnpeaeiieHue
CpeoHE CKOPOCTH  CKOJIbKECHHS
Opycka WJIM JBWKCHHS INApHUKa IO
HAKJIOHHOM MJIOCKOCTH.

AHamu3 W 0oOCyXIeHHEe CIocoO0B

IpUOIMKEHHOTO olpeleeHUs
MI'HOBEHHOH CKOPOCTH.
Omnpenenenue CKOpPOCTH

PaBHOMEPHOTO BMKEHUS (IIapUKa B
KUIAKOCTH, MOJICITN JJICKTPHUECKOTO
aBToMOOMIIA U T. u.). Onpenenexnue
MyTH, NPOUAEHHOIO 3a JIaHHBIN
MIPOMEXKYTOK BPEMEHHU, U CKOPOCTH
Tena no rpaduky 3aBUCUMOCTHU ITYTH

PaBHOMEPHOTO JIBHOKCHUS oT
BPEMCHH.

OO6cyxnenue BO3MOKHBIX
OPUHIAIIOB  JCHCTBUS  MPHOOPOB,
HU3MEPSFOIINX CKOPOCTh
(ciuIOMETpoB).

Bbruncnenue nytTd U CKOpOCTH IpH
PaBHOYCKOPEHHOM NPSIMOJIMHEWHOM
JBUKEHHUH TeJa.

Omnpenenenne NpoMIEHHOTO MyTH U

YCKOPEHHSI JIBIDKEHHsI Tella 110
rpadKy 3aBHCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO

MPSMOJIMHEHOTO ABUKEHUS Tea OT
BPEMEHU.

OrnpeneneHrue yCKOpEHHs Tena IpH
PaBHOYCKOPEHHOM JIBIDKCHHUH  TI0
HAKJIOHHOM IJIOCKOCTH.

N3mepenne mnepuoma ©  YaCTOTHI
oOpalieHuss Tena MO OKPYKHOCTH.
Onpenenenne CKOPOCTH
PaBHOMEPHOTO JBUKEHHUS Tela IO
OKPY>KHOCTH.

Pemenne 3amau Ha omnpezaeleHue

KHHEMAaTHYECKHX  XapaKTEPUCTHK
MEXaHUYECKOT0 JIBYDKEHUS
pa3NuYHBIX BUAOB. Pacrio3HaBanue u
npuOIMKEHHOE OINnHcaHue

pPa3IMYHBIX BHJIOB MEXaHHYECKOTO
JBIKEHUS B IPUPOJIC U TEXHUKE (Ha
nmpuMepax CBOOOJHO — TAJArOTUX
TCII, JBUXKCHUSA KHNBOTHBIX,




HEOECHBIX  Tel,
CPEJICTB U JIp.)

TPAHCIIOPTHBIX

BzaumozeiictBue ten
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[TepBolii 3aKk0H
Hsrorona. Bropoi
3akoH Herotona. Tpernit
3aKkoH HproToHA.
[Tpunimn
CYTEPIIO3UIINH CHIL
Cuna ynpyroctu. 3akoH
I'yka. Cuna tpenus:
cuia TPEHUs
CKOJIbXKEHUS, CHIIa
TPEHUs NIOKOS, Ipyrue
BHJIBI TPECHHUSI.

Cuiia TSXKEeCTH U 3aKOH
BCEMHPHOTO TATOTCHHUS.
Yckopenue cBOOOAHOTO
nmageHus. Jlprmoxkenue
maHeT Bokpyr ConHia.
IIepBas kocMuueckas
ckopocTtb. HeBecomocTh
U TIEPETPY3KH.
PaBHOBecue
MAaTepUAIbLHON TOUKH.
AOGCOmI0THO TBEPAOE
Teno. PaBHoBecue
TBEPAOTO TeEJIA C
3aKPEIUIEHHOM OChIO
BpauieHus. MomeHT
cwisl. LleHTp TsKECTH

Hab6nronenue u o0CyX1€HHE OIBITOB
c IBIDKEHUEM Tena npu
YMCHBIIICHUN BIIMSHUS JIPYTHX Tell,
MPEMSITCTBYIONINX JBUKCHHIO.

Ananuz TEKCTa lammnes c
OIMCaHUEM MBICJIEHHOT'O
AKCIIEPUMEHTa, O0OOCHOBBIBAIOIIIETO
3aKOH WHEPIH; BBIIIOJHEHHE

3aJJaHUil 10 TEKCTy (CMBICIOBOE
YTEHHUE).

Ob6cyxnenue BO3MOXKHOCTH
BBITIOJIHCHHSI 3aKOHA HMHEPLUHUH B
pa3IMYHBIX CUCTEMAX OTCYETA.
Habnronenue u o0CyXIIeHne
MEXaHUYECKUX SIBIICHUH,
[IPOUCXOAAIINX B CUCTEME OTCYETa
«Tenexka» npu e€ paBHOMEPHOM U
YCKOPEHHOM JBUKEHUU
OTHOCHUTEIIbHO KabuHeTa (QU3UKH.
JeWictBUs € BEKTOpaMH  CHJL:
BBITIOJTHEHHUE 3aJJaHUI MO CIIOKEHUIO
Y BBIYMTAHUIO BEKTOPOB.
HabGmionenne w/unm  mpoBelcHHE
OTIBITOB, JIEMOHCTPHUPYIOITUX
3aBUCUMOCTh YCKOPEHHsS Tena OT
MPUIOKEHHOH K HEMy CHIbl H
Macchl Tena.

AHanmu3 W OOBSICHEHUE SBICHUW C
WCIIOJIb30BAaHUEM BTOPOrO 3aKOHA
HprotoHa.

Pemenne 3amay ¢ MCHONb30BAHHEM
BTOpOro 3akoHa HplooToHa WU
MpaBUjIa CIOXKEHUS CUJL.
Omnpenenenue KECTKOCTU MPYKUHBI.
AHanmn3  cuTyalnMii, B  KOTOPBIX
HaOIo1at0TCA yapyrue
nedopmaruu, U UX OOBSICHEHUE C
UCIONb30BaHueM  3akoHa  ['yka.
Pemenue 3amad ¢ MCMOIB30BaHHEM
3akoHa ['yka.

UccnenoBanue 3aBUCUMOCTH CHIIEI

TPEHHUs]  CKONBXKEHHS OT  CHJIBI
HOPMaJIbHOTO JIaBJICHUSI.
OO6cyxnenue pe3ysIbTaToB
MCCIIEIOBAHMS.

Omnpenenenne ko3P dunreHTa

TPEHUS CKOJIbKEHU.

W3mepenne Cuibl TpEHHUs IIOKOS.
Pemenne 3amad ¢ HMCIONBb30BaHUEM
dopMynbl A CHIBl  TPEHHUs




CKOJIBXKCHHA.
Ananusz JABHXKXCHHA TCJI TOJIBKO IIOJ

JIEICTBUEM  CWJIBI  TSIXKECTH  —
CcBOOOIHOTO MaICHUS.
OOBbsicHEHUE HE3aBUCUMOCTH

YCKOpPEHHUsI CBOOOJHOTO MaJCHUS OT
MAacchl Tela.

OrneHKa BETUYMHBI CUITBI TATOTCHHUS,
JICUCTBYIOLLEH MEXKTY JIBYMsI
Tenamu (JJIs pa3HbIX Macc).

AHanu3 JBM)KEHUS HEOECHBIX Tel
MOJ JCHCTBUEM CHJIBI TATOTEHUS (C
MCIOJIb30BAaHUEM  JIOTIOJIHUTEIBHBIX
HUCTOYHUKOB UH(POPMAITUH ).
Pemenne 3amau ¢ HMCMIONB30BAaHUEM
3aKOHa BCEMHUPHOTO TATOTCHHUS W
dopmynel  anms pacuéra  CHIIBI
TSDKECTH.

AHanu3  OpPUTMHAJIBHOTO  TEKCTa,
OTHCHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMHUPHOTO TATOTCHUS;
BHIMIOJTHEHUE 3aJaHUil O TEKCTY
(CMBICIIOBOE YTEHHE).

Habmronienue u 006Cyk/1eHne OMbITOB
M0 W3MEHEHHWIO Beca Tejaa TpH
YCKOPEHHOM JIBH)KEHUH.

AHamM3 yCIIOBUW BO3HHUKHOBCHHS
HEBECOMOCTH U NIEPETPY3KH.
Pemienne 3amad Ha omnpenesnieHue
Beca Tella B Pa3InYHBIX YCIOBHUSX.
AHanu3 cui, IeHCTBYIONIUX Ha TeJIO,
MOKOSIIEeCs Ha orope.
OmpeneneHue  HEHTpa  TSHKECTH
pa3IMYHBIX Tell

3aKOHBI COXpaHCHUS

12

Nmnynsc Tena.
N3menenue nummynbca.
Nmmnynsc cuitbl. 3aKoH
COXpaHEHHUs UMITYJIbCa.
PeakTnBHOE OBMKEHIE.
Mexanunueckast pabora u
MOIIIHOCTE. PaboTa cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBs3b SJHEPTUU
1 paboTHI.
ITorenmmansHas
SHEprHUs Tena,
MTOAHATOTO HaJl
IIOBEPXHOCTBHIO 3EMIIU.
TloTennuanpHas
SHEprus CKaTou
MPY’KHHBI.
Kunernueckas sueprusi.

Habmonenue u o6cyxaeHue
OMBITOB, JEMOHCTPUPYIOIINX
nepeaady UMIyJibca Mmpu
B3aUMOJICHCTBUU TeN, 3aKOH
COXPaHEHHUsI UMITYJIbCa TIPH
abCOJIFOTHO YIIPYTOM U HEYNPYTOM
B3aNMOJEHCTBUH TEIl.

AHanu3 cuTyalui B OKpy>Karoniei
KU3HH C UCTIOJIH30BAHNEM 3aKOHA
COXpaHEHHUs UMITYJIbCa.
Pacnio3naBanue siBneHust
PEaKTUBHOTO JABUXEHUS B IPUPOJIE
u Texuuke (MC — Guonorus).
[IpumMeHeHue 3aKkoHa COXpaHEHUs
MMITYJIbCA JIJIs1 pacu€ra pe3yiabTaToOB
B3aUMOJICHCTBUS TeN (Ha IpuMepax
HEYIPYToro B3auMoJeHCTBUA,
YOPYroro HeHTPAIbHOTO




Teopema o

KUHETHUYECKON SHEPIUHU.

3aKOH COXpaHECHHUs
MEXaHUYECKON IHEPTrUun

B3aUMOJICUCTBUS ABYX OJMHAKOBBIX
TeJl, OJJTHO U3 KOTOPBIX
HETIOABHKHO).

Pemenne 3a1au ¢ UCIOJIb30BaHUEM
3aKOHA COXPaHEHUs UMITYJIbCA.
Omnpenenenue padOThHI CHIIbI
YIPYTOCTH MPHU NOABEME Ipy3a C
MCII0JIb30BAaHNUEM HEMOBUKHOIO U
MOJIBUKHOTO OJIOKOB.

N3mepenne MOIHOCTH.

N3Mepenne noTeHIanbHOM
SHEPTUH YIpyro aeGopMUpOBaHHOM
MIPYKUHBI.

N3mepenne KHHETUYECKON dHEPTrUn
TeJa MO JJIMHE TOPMO3HOIO MyTH.
OKCHepUMEHTAJIbHOE CPaBHEHUE
M3MEHEHUS NOTEHIUAIbHOU U
KMHETUYECKOUW HEPrui Tea Ipu
JBUKEHHUH 110 HAKIIOHHOU
IIJIOCKOCTH.

DKcrnepuMeHTalIbHas [IPOBEPKa
3aKOHA COXPaHEHUsI MEXaHUYECKOMN
SHEPrUM NpU CBOOOIHOM I1aJICHUU.
[IpuMeHeHue 3aKkoHa COXpaHEHUs
MEXaHUYECKOW SHEPTUU JUIsl pacyéTa
MOTEHLMAIBHON U KUHETUYECKOU
SHeprui tena. Penienue 3agau ¢
MCIIOJIb30BaHUEM 3aKOHA
COXpaHEHMsI MEXaHUUECKON SHEprUn

Mexanuueckue
KOJIeOaHus

KonebarensHoe
nBrkeHne. OCHOBHBIC
XapaKTEPUCTUKU
KojeOaHuii: mepuo,
4acTOTa, aMILTUTY/1a.
Maremarudeckuii u
MPYKUHHBIA MAaATHUKHU.
[IpeBpamenue saepruu
MpH KoJiebaTeTbHOM
JBYKCHUU.
3aryxaromue
KoJIcOaHus.
BoiHyX1€HHBIE
Konebanus. Pe3onanc

HaoOmronenue konebaHui moj
JIENCTBUEM CHUJI TSHKECTH U
YIOPYTOCTH U OOHApYKEHUE
MMOTOOHBIX KOIeOaHMIi B
OKPYKArOIIeM MHUPE.

AHanu3 koneGaHuil rpy3a Ha HUTH U
Ha npyxxuHe. Onpesenenne 4acToThl
Koae0aHnii MaTEMaTHYECKOTO U
MPYXKUHHOTO MasiTHUKOB.
HaOmronenne n o0ObsicHEHNE
SIBIICHUSI PE30HAHCA.

UccnenoBanue 3aBUCUMOCTH
nepuoja KoaebaHuil moIBEIICHHOTO
K HUATH TPy3a OT JUTHHBI HUTH.
[TpoBepka HE3aBUCHMOCTH MEPHOJIA
KoJieOaHu# Tpy3a, MOJIBEIIEHHOTO K
JICHTE, OT MAaCChI TPy3a.
Hab6nronenue u o0cyxnenne
OTIBITOB, IEMOHCTPHUPYIOIIHX
3aBUCHUMOCTH TIEpHOJ1a KoJeOaHmit
MPYKUHHOTO MasiTHUKA OT MaCChI
rpy3a " KECTKOCTHU MPY>KUHBI.
[TpuMeHeHne MaTEMaTHYECKOTO U




MIPY>KUHHOTO MAasSTHUKOB B KQ4€CTBE
MOJICIICH JJIs OIMCaHUs KoJcOaHui
B OKPY’KAIOIIEM MHUE.

Perenue 3aga4, CBSI3aHHBIX C
BBIYMCIICHHEM HJIH OI[CHKOM
4acTOTHI (Ieproja) KouebaHun

Mexanuueckue
BOJIHBI. 3BYK

CpolicTBa
MCXaHHYCCKUX BOJIH.
JlmrHa BOJIHBL.
MexaHu4ecKHue BOJIHEI B
TBEPJIOM TEJIE,
CEIICMUYECKUE BOJIHDI.
3ByK. ['poMKOCTB 3BYyKa
M BEICOTA TOHA.
OTtpaxkeHue 3ByKa.

OOHapyXeHUE U aHAJTU3 BOJHOBBIX
SBJICHUM B OKPYXKaIOIEM MHUpE.
HaOnronenue pacrpoctpaHeHuUsI
MPOJIOIBHBIX M MONEPEYHBIX BOJIH
(Ha MOJIeM) U OOHApYKEHUE
AHAJIOTUYHBIX BUJIOB BOJIH B
npupo/ie (3BYK, BOJSHBIE BOJIHBI).
Brrancnenve JIMHBI BOJHBI U
CKOPOCTH PaclpOCTPaHEHUS

WNudpasByk u 3BYKOBBIX BOJIH.
yIBTPa3BYK DKCcIepuMEHTAIbHOE ONpEe/IeIICHIE
TPaHUI] 9YaCTOTHI CIBIIIUMBIX
3BYKOBBIX KOJICOQHHIA.
Habito1eHue 3aBUCUMOCTH BBICOTHI
3BYKa OT YacCTOTHI (B TOM YHCIIE C
MCTIOJIb30BAaHUEM MY3BIKAJIbHBIX
MHCTpyMeHTOB). Habnronenue u
0OBSICHECHHE SIBJICHUS
aKyCTHYECKOTO pe30HaHCa.
AHann3 OpUrMHAIBHOTO TEKCTA,
MOCBALIEHHOTO UCIOJIb30BAHUIO
3ByKa (WJIM yJIbTpa3ByKa) B TEXHUKE
(9x0moKaIus, ynbTpa3ByK B
MEIUIMHE U JIP.); BBITOJHEHHE
3aJJaHU TI0 TEKCTY (CMBICIIOBOE
YTCHUE)
DEeKTPOMarHuTHOE [TocTpoenue paccyxaeHui,
OJeKTPOMArHUTHOE noe. 000CHOBBIBAIONIUX B3aHMOCBA3b
fone u DNeKTPOMarHUTHHIE AIIEKTPUYECKOTO U MATHUTHOTO
AIIEKTPOMAarHUTHBIE BOJTHEL ——
BOJIHBI CaoiicTBa DKCcIepUMEHTAIbHOE U3yUeHHE
AJIEKTPOMATrHUTHBIX CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH (B
BouH. [llkana TOM YHCJI€ C TOMOIIBI0 MOOHIIBHOTO
3EKTPOMArHUTHBIX TenedoHa).
BOJIH. Mcnonp3oBanue AHann3 peHTT€HOBCKHX CHUMKOB
AJIEKTPOMATrHUTHBIX YeJI0BEYECKOTO OPTaHu3Ma.
BOJIH JIJIS1 COTOBO AHann3 TEKCTOB, OMUCHIBAIOIINX
CBSI3U. TIPOSIBJICHUS DJIEKTPOMAaTrHUTHOTO
DneKTpoMarHuTHasI U3ITy4eHUs B TIPUPO/IE: )KUBBIE

MIpUpPOJIa CBETA.
CxopocTs cBeTa.
BonnoBrie cBOMCTBA
cBeTa

OpPTaHW3MBI, U3Ty4CHHUS HEOSCHBIX
TeN (CMBICTIOBOE UTCHUE).
Pacno3naBanue u ananus
Pa3IMYHBIX TPUMEHEHUN
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE.
Pemenwne 3a1a4 ¢ MCMONBL30BaHUEM
(bopMys 1 CKOPOCTH




SJICKTPOMAarduTHBIX BOJIH, JJIWHBI
BOJIHBI 1 4aCTOThI CBE€TA

3aKOHEBI
pacpocTpaHeHuUs
cBeTa

Hcrtounukwu cBera.
JlyueBast MoJenb CBETA.
[IpsimonuHeriHoe
pacrpocTpaHeHUE CBETA.
3armenus CoHIa u
JIynsl. OTpaxkeHue
cBera. ITimockoe
3epKayo. 3aK0H
OTpa)KEHUs CBETA.
IIpenomiienue ceera.
3aK0H MPETOMIICHHS
cBera. IlomaoOE
BHYTpPEHHEE OTpakeHUe
cBera. Mcmonp3oBanue
BHYTPEHHETO
OTpaXXEHUS B
OIITMYECKHUX CBETOBOAX

Habmtoienue oneIToB,
JIEMOHCTPHUPYIOILIUX SIBICHUE
MPSIMOJIMHEHHOTO PacpOCTPaHEHUS
cBeTa (BOBHMKHOBEHHE TCHU U
MOJIYT€HU ), U UX UHTEPIPETAIHS C
UCII0JIb30BAHUEM MOHATUS
CBETOBOTIO JyyYa.

OOBsicHEeHHE ¥ MOJICTTMPOBAHUE
COJIHEYHOT'O U JIYHHOTO 3aTMEHUH.
WccnenoBanue 3aBUCUMOCTH yTJia
OTpaXKeHHsI CBETOBOTO JIyya OT yrja
MaJICHUsI.

W3ydenue cBOICTB n300pakeHUs B
JI0CKOM 3epkasie. Habmonenue u
00BSCHEHUE OMBITOB IO MOJIYYEHHUIO
M300pak€HUI1 B BOTHYTOM U
BBIMYKJIOM 3epkanax. HaGmonenue
1 00BSCHEHHE OIBITOB 1O
MPETIOMIICHUIO CBETAa Ha TPAHHULIe
Pa3IUYHBIX CPEJl, B TOM YHCIIE
OTIBITOB C MOJIHBIM BHYTPEHHUM
oTpaxeHueM. MccnenoBanue
3aBUCHUMOCTH yIJia MPEJTOMIICHHS OT
yrJla ajieHusl CBETOBOIO Jiyya Ha
TPAaHUIIE «BO3IYyX—CTEKIION.
Pacnio3HaBaHue sIBIICHUI OTPAKEHUS
U TIPEJIOMJICHUS CBETA B
MOBCEIHEBHOW KU3HU. AHAIN3 U
00BsICHEHUE SIBJICHUS ONTUYECKOTO
MHUpaxa.

Pemenue 3aiau ¢ ucnosib30BaHUEM
3aKOHOB OTPAXEHUS U TIPEIIOMIICHUS
CBETa

JINH3EI ¥ OIITUYECKHUE
pubOopbI

JInnza, xox ny4eu B
muH3e. OnThueckas
cucreMa. OnTuyeckue
npubopsl: oToanmapar,
MHUKPOCKOII U TEJIECKOII.
I'na3 kak ontuyeckas
cucreMa. banzopykocTtb
U JAJIbHO30PKOCTh

[Tomyuyenue nzo0pakeHui ¢
MOMOIIBIO, COOMparoIIeit 1
paccenBaroIIel JIUH3.
Onpenenenne GOKyCHOro
PacCTOSIHUS M ONTHYECKON CHITBI
coOuparomien JTUH3bI.

AHanu3 ycTpOWCTBa U MPUHIIAIIA
JeMCTBUSI HEKOTOPBIX ONTHYECKUX
npuOopoB: oToanmapara,
MHUKpocKona, Teneckomna (MC —
OMOJIOTHS, ACTPOHOMHS).

AHanu3 sBICHUNA OIU30PYKOCTH U
JATbHO30PKOCTH, IPHHIIUTIA
neiictBust oukoB (MC — Guonorusi)

Pasnoxxenue Oenoro
CBETa B CIICKTP

Pasnoxenue Oenoro
cBeTa B clieKTp. OnbITH
Hrrorona. Ciaoxenune

Hab6nronenue mo pasnoxeHuio
0esoro cBera B CIEKTP.
HaOmronenne n 00bsICHEHUE OIIBITOB




CIEKTPAJIBHBIX [[BETOB.
Jucnepcus ceera

IO TIOJTYYEHHIO OEJIOTO CBETa MPHU
CJIO’)KEHUHU CBETA PA3HbBIX IIBETOB.
[IpoBenenune u 00bICHEHUE OIBITOB
10 BOCHPUSITHIO I[BETA MTPEAMETOB
IIpY UX HAOIIOACHUU Yepes3
[[BETOBBIC (DMIIHTPHI (IIBETHBIC OUKH )

Ucnyckanue u
IOTJIOUIEHHUE CBETA
aTOMOM

Omnbitel Pe3epdopna u
IJIaHEeTapHasi MOJEIb
atoma. Mogenb atoma
bopa. Ucnyckanue u
MIOTJIOIICHUE CBETA
atroMoM. KBaHTBI.
JIuneityaTbie CIEKTPhI

OO6cy>x1eHune 11eNd OTbITOB
Pesepdopna no ucciaenoBanuio
aTOMOB, BBIJIBUKEHHE TMIIOTE3 O
BO3MOXKHBIX PE3YJIbTaTaX ONbBITOB B
3aBUCUMOCTH OT MPEANOIAraeMoro
CTPOCHUS aTOMOB, (POPMYIHPOBAHUE
BBIBOJIOB M3 PE3YJIbTATOB OIBITOB.
OO6cyXaeHne MpOoTUBOPEUHIA
IJIaHETApHOW MOJEINIU aromMa 1
OCHOBAaHMU J1sl THIIOTE3bI bopa o
CTaI[IOHAPHBIX OpOUTaX
JJIEKTPOHOB.

Habmroienue CriionmHeIx u
JIMHENYaThIX CIEKTPOB U3IyUECHUS
pa3inuHbIX BemlecTB. OObsICHEHHE
JIMHENYATBIX CIEKTPOB U3IyUEHUS

CTpOCHHCaTOMHOFO
Asapa

PangnoakTUBHOCTE.

Anbda-, 6eta- 1 ramMmma-

n3nyudenus. CtpoeHue
aTOMHOTO SIApA.
Hyxknonnas monens
aTOMHOTO SIApA.
H3zoTtomnsl.
PanvoakTuBHBIE
npespaiienus. [lepuon
nojypacnaja.
JlencTBus
paaIrOaKTUBHBIX
W3IIy4€HUI Ha )KUBBIC
OpraHu3Mbl

OO6cyx1eHrne BO3MOKHBIX THIIOTE3 O
MOJIEJISIX CTPOEHUS Apa.
Omnpenenenne cocrasa saep 1o
3aJJaHHBIM MacCOBBIM U 3apsII0BbIM
YHUCJIAM U T10 MOJIOKEHUIO B
MEPUOINYECKON CUCTEME DJIEMEHTOB
(MC — xumus).

AHanM3 U3MEHEHHsI COCTaBa sjipa 1
€r0 MOJIOKEHUS B IEPUOANYECKON
CUCTEME IPH a-paIi0aKTUBHOCTH
(MC — xumus).

HccnenoBanue TpekoB a-4acTUIl IO
rOTOBBIM (hoTOrpadusm.
OO6HapyxeHue u u3MEepeHue
panuanoHHOro GoHa C MOMOILBIO
JIO3UMETPA, OLIEHKA ero
MHTEHCUBHOCTH.

Awnann3 OMOJIOTHYECKUX H3MEHEHUH,
MIPOUCXOAIINX MO/ IEHCTBUEM
pananoakTuBHbIX u3nydeHuit (MC —
ouosnorus). Micnonb3oBanue
pPaJIMOaKTUBHBIX U3ITydEeHUH B
meaunuae (MC — Guonorus)

S nepHblie peakuuun

SnepHble peakuuu.
3aKOHBI COXpaHEHUs
3aps0BOrO U
MacCOBOI'O YUCEIL.
DHeprus CBs3u
aTOMHBIX si7ep. CBsi3b
MAacChl U DHEPIHH.

Pemenue 3a1a4 ¢ uCNob30BaHUEM
3aKOHOB COXPaHEHUsI MaCCOBBIX U
3aps0BBIX YUCEII Ha OIpe/ieiIeHHE
PEe3yIbTATOB SIEPHBIX PEAKLIUM;
aHaJIn3 BO3MOXHOCTH WU
HEBO3MOKHOCTH SIIEPHON PEaKILIUHU.
OLieHKa SHEPTUHU CBSI3H SIIEP C




Peaknuu cunresa u
JeJICHUS SIEp.
Hcrounuku sHeprun
ComHia 4 3BE311.
SnepHas sHepreTHKa

UCTOJIb30BaHUEM (POPMYJIBI
ONHIITEHHA.

OO6cyxkaeHne neperneKTuB
UCTIOJIb30BAHUS YIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.
OO6cyxeHne NpeuMyIIecTB 1
HKOJIOTHYECKUX MPObIIeM,
CBSI3aHHBIX C AJIEPHOU DHEPTETUKON
(MC — skomorusi)

IToBTOpEeHue

O6o06menne
CoJIepKaHusl KaXa0ro
13 OCHOBHBIX Pa3/iejioB
Kypca QU3UKHU:
MEXaHHYECKUE,
TEIUIOBHIE,
INIEKTPOMArHUTHBIE,
KBaHTOBBIE SIBIICHUS.
Hayunslit MeToq
MIO3HAHUS U €T
peanu3anys B
(bu3mIecKux
WCCIICIOBAHHSIX.

CBs3b (hU3UKH U
COBPEMEHHBIX
TEXHOJIOTHI B 00J1acTH
nepenayu UHQpopmanuu,
SHEpPreTHKE, TPAHCTIOPTE

BreimonHeHne y4eOHbIX 3aaHHH,
TpeOYIOLINX AEMOHCTPALUI
KOMIICTCHTHOCTEH,
XapaKTEPU3YIOIINX
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:
B I[IPUMEHEHUS IOJYyYEHHBIX
3HAHUU U1 HAYYHOTO OOBSICHEHUS
(bu3nUecKux sIBICHUH B
OKpY’KaroIlleH pupoe u
IIOBCEIHEBHOM JKHU3HMU, a TAKXKE
BBISIBJIEHUSI (PU3UUECKUX OCHOB psijia
COBPEMEHHBIX TEXHOJIOTHIA;

B I[PUMEHEHUS OCBOEHHBIX
JKCIEPUMEHTAIbHBIX YMEHUN IS
UCCIIETOBaHUS (DU3UYECKHIX
SBJICHUH, B TOM YHCJIE ISl IPOBEPKHU
TUIOTE3 U BBISIBICHUS
3aKOHOMEPHOCTEM.

Pemenue pacué€THbIX 3a7a4, B TOM
YHCIIE TIPEAIOJIAraoInuX
UCIOJIb30BaHUE (PU3NYECKOM
MOJIEJN U OCHOBAHHBIX Ha
COJIEp’)KaHUU PA3JINYHBIX Pa3/IeIoB
Kypca GpU3UKH.

BrinonHeHue u 3amuTa rpyninoBbIX
WIN WHIUBUAYAJIbHBIX IPOEKTOB,
CBSA3aHHBIX C COJIEP>)KAHUEM Kypca
buznku

KosmmuecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBanue
(uu¢posbIe)
n/ | pasgenoBuTeM | Beer | Konrpoann | Ipakrmueck
o0pa3oBaTe/ibHbIE
n nmporpaMmMsbl 0 ble padoThI ue padoThbl
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
Mexanndeckoe
bu6nmoreka [JOK
JBYDKCHUC U
1.1 10 1 https://m.edsoo.ru/7f41a
CIIOCOOBI €ro
4a6
OTIMCaHMS
1.2 BsaumoneiictBue 20 1 bu6mmoreka [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

TEl https://m.edsoo.ru/7f41a
4a6
3aKOHEL bubnmoreka [JOK
1.3 10 1 1 https://m.edsoo.ru/7f41a
COXpaHEHUS
436
Wroro no pazueny 40

Pa3zgen 2. MexannuecKHe KOJIe0aHUA U BOJHBI

MexaHn4ecKue bubanoreka IIOK
2.1 7 1 https://m.edsoo.ru/7f41a
KoJeOaHus
4a6
MexaHnueckue bubanoreka IIOK
2.2 8 1 1 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4ab
Wroro no pasaeny 15

Pa3nea 3. Dinexkrpomaru

HTHOE€ I10J1€ U 3JICKTPOMATrHUTHBLIC BOJIHBI

DNEeKTPOMAarHuTH
o€ 1oJje u bubnuotexa [JOK
31 6 1 https://m.edsoo.ru/7f41a
AJIEKTPOMArHUTH
4a6
bIC BOJIHBI
Hroro no paszueny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA

3aKOHBI bu6mmoreka [IOK

4.1 pacnpocTpaHeH! 6 1 https://m.edsoo.ru/7f41a
s CBETA 4a6
JInH3EI 1 bu6mmoreka [JOK

4.2 ONTHYECKHUE 6 1 https://m.edsoo.ru/7f41a
npubopsI 4a6
Pasnoxenue bu6mmoreka [JOK

4.3 OeIroro cBera B 3 1 1 https://m.edsoo.ru/7f41a
CIIEKTP 426

Hroro no pazneny 15

Pa3zgen 5. KBaHTOBLIE SIBJICHUSA

Ucnyckanue u bubmuorexa [IOK

51 MOTJIOIIEHNE 4 https://m.edsoo.ru/7f41a
CBETa aTOMOM 426
CrboeHme bubnmoreka [JOK

5.2 R 6 https://m.edsoo.ru/7f41a
aTOMHOTO sijipa

4a6

deDHLL bubnmoreka [JOK

5.3 Aep 7 1 1 https://m.edsoo.ru/7f41a
peaknuu 436



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro no paszneny 17

Pa3zgea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb

[ToBTOpEHME M
00001IeHNE bubmuoreka [JOK

6.1 coJiepKaHus 9 https://m.edsoo.ru/7f41a
Kypca pusuku 3a 4a6

7-9 xnace

Hroro no pazueny 9

OBLLEE
KOJIMUECTBO
YACOB 10
[IPOTPAMME

102 6 8

5. CITIOCOBbI OHEHKH JOCTHXEHUSA YYAIIUMUCA IINTAHUPYEMBbBIX
PE3YJIbTATOB.
OrnieHKa 3HAHUH—CUCTEMATHYECKUH MPOIIECC, KOTOPBIN COCTOUT B OIIPEICTICHUN
CTENEHH COOTBETCTBHUSI HMMEIOIIMXCS 3HAHWW, YMEHHMM, HAaBBIKOB, IPEIBAPUTEIILHO
wianupyeMmbiM. IlepBoe HeoOXxonumoe YCIIOBHE OLIEHKH: IUIaHMPOBAHUE 0O0pa3oBaTEIbHBIX
eneit; 6e3 3Toro Hesb3s CyIUTh O JJOCTUTHYTHIX pe3ynbTaTax. Bropoe HeoOxoanMoe ycioBue —
YCTaHOBJIEHHE (PAKTUUECKOIO YPOBHS 3HAHUI U COMOCTABICHHUE €r0 3aJaHHBIM.
Copepxanvie U 00beM MaTepuasa, IMOJIEKAIEro MPOBEPKE U OLEHKE,
OTPENIETISIOTCST TPOrpaMMoi 1o MaTemaTuke ¢ yu€tom TpeboBanmii oOHOBIEHHBIX DPI'OC. B
3alaHus I MPOBEPKHU BKIIFOYAIOTCS OCHOBHBIE, TUIIMYHBIE U IPUTOM Pa3IMYHON CIOKHOCTU
BOIIPOCHI, COOTBETCTBYIOINE IPOBEPSIEMOMY pa3iely IPOrpaMMBL.
IIpu npoBepKe 3HaHUK U YMEHUH, yJalIUXCs YUYUTENb BBISABISAET HE TOJIBKO
CTENEeHb YCBOCHHSI YUaIllUMUCS TEOPUU U YMEHHUS MPUMEHSATH €€ Ha NMPAKTUKE, HO TAK)XKE YMEHHE
CaMOCTOSITENIEHO MBICIIUTb.
OcHoGHbIMU hopmamu nPoGEPKU 3HAHUIL U YMEHUN yYyauuxca no usuke
AenAWOMCcA: YCTHBIA ONpOC, MUCHbMEHHAas CaMOCTOsITeNIbHAas M KOHTPOJbHAs paboThl,
TEeCTHUpOBaHue, jJabopaTtopHas paboTa Hapsily C KOTOPBIMH NPUMEHSIOTCS U JIpyrue (Gopmbl
IIPOBEPKH.
ITpu 3TOM y4MTBHIBAETCS, YTO B HEKOTOPBIX CIYy4asX TOJBKO YCTHBIM OIpOC
MOJKET J1aTh OO0Jiee MOJIHbIE MPEACTaBICHHUS O 3HAHUSAX U YMEHUSAX YYalllUXCs; B TOXKE BpEMs
IUCbMEHHAs! KOHTPOJIbHAs paboTa MO3BOJISET OLICHUTh YMEHHE YYaIUXCsl U3J1araTh CBOM MbICIH
Ha Oymare; HaBBIKM TPAMOTHOTO U (PAaKTUYECKH TPaMOTHOTO O(GOPMIICHHS BBITOIHAEMBIX UMHU

3aJaHMii, TJabopaTropHas paboTa MOKa3bIBaeT yMEHHE 00paIaThecsi ¢ 000pyI0BaHUEM.



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

[Ipu oLleHKE YCTHBIX OTBETOB U MUCHMEHHBIX KOHTPOJIBHBIX pabOT y4UTENb B MEPBYIO
ouepe/lb YYUTHIBACT UMEIOIINECS Y ydamerocss (GakTUYeCKue 3HAHUS M YMEHHS, UX TOJHOTY,
MPOYHOCTh, YMEHUE MPUMEHATh HA MPAKTUKE B PA3JIMUHBIX CUTyalMsX. Pe3ynbTaT OLEHKH
3aBHCHUT TaK)Ke OT HAJIMYMS U XapakTepa OUIMOOK, TOIMYIICHHBIX MPU YCTHOM OTBETE WIIU
MMMCbMEHHOW KOHTPOJIBHOW paboTe.

1. Knaccmbnxannﬂ OIIHOOK NMPH OLleHKE 3HAHWI, YMEHHI 1 HABBIKOB VUAIIIUXCS.

J Ommbka cuutaercs rpy0o0ii, eciiu oHa CBUAETEIBCTBYET O TOM, YTO YYEHUK HE
OBJIAJIC)T OCHOBHBIMH 3HAHUSIMU, YMEHUSMU U UX TIPUMEHEHUEM.

J Ommbka cuuTaercs Herpy0oif, eciu OHa CBHUICTEIBCTBYET O HEIOCTATOYHO
MOJTHOM WJIM HEJOCTATOYHO IPOYHOM YCBOCHUW OCHOBHBIX 3HAHMW W YMEHUH WiH 00
OTCYTCTBUM 3HaHUH, HE CUMTAIONIUXCS B COOTBETCTBUUM C MPOTrpaMMON OCHOBHBIMH,
OOBSCHSIOIIUECS PACCETHHOCTBIO MM HEIOCMOTPOM, HO KOTOpBIE HE MPUBENU K HCKAKEHUIO
CMBICJIa TIOJYYEHHOTO YUSHUKOM 3aJJaHUS WM CII0CO0a €ro BHIIOTHEHHUS.

o K Hegouéram OTHOCSTCS MOTPENIHOCTH B YCTHOM M NUCHPMEHHOW peuu, He
MCKaXXAIOIINE CMBICIIA OTBETA WJIH PEIICHUS, CITy9aiiHbIe OMTUCKH | T. T1.

K 2pyovim omuokam caeoyem omnecmu:

° HeraBI/IJ'H)HHﬁ BLI60p MopsAKa BbITIOJIHCHUS JICVCTBUI B 3aaa4c;
° HeraBI/IJ'H)HHﬁ IepeBoa CI)I/ISI/I‘leCKI/IX BCJIIMYHH B CUCTCMC HSMCpCHHfI;
L4 He3nanue OHpeI[eJ'ICHI/Iﬁ OCHOBHBIX HOHHTI/Iﬁ, 34aKOHOB, TIIpaBHJI, OCHOBHBIX

MOJIOKEHUH TCOpHHU, (I)OpMy.]'I, O6I.[I€HpI/IH$ITBIX CHMBOJIOB 00O3HAYCHUS (I)I/ISI/ILICCKI/IX BCJIIMYHH,

CAWHHNI U3MCPCHUA.

° Heymenue BbIIEATH B OTBETE ITIaBHOE.

° HeymeHne mpuMeHSATh 3HaHUS ISl PEIICHUs 337a4 U OOBSCHEHHS (PU3UUECKHX
SIBIICHUM.

° He3nanue nmpuémMoB pelieHus 3aja4, aHAIOTUYHBIX PAHEE PEIIEHHBIM B KJlacce.

° Heymenune uyntath v CTpOUTH TpaduKy U MPUHITUTTHAIBHBIE CXEMBI.

° Heymenne moAroToBuThs K paboTe YCTAaHOBKY WM JTaOOpaTopHOE 00OPYyI0BaHHUE,

IMPOBECTH OIIBIT, HCO6XO,[[I/IMBIC paC‘-IéTLI HJIN UCTI0JIB30BATh IMOJTYYCHHBIC JaHHBIC JIS1 BBIBOJOB.

. Hebpexxnoe oTHomeHne Kk 1a00paTOpHOMY 00OPYJIOBAHUIO WM U3MEPUTEITHHBIM
npubopam.

o Heymenue onpenensTs (CUNTHIBATH) MOKA3aHUS U3MEPUTEIBHBIX IPUOOPOB.

. BBIYHCIIUTEIIFHBIC OIIMOKY B 3a/1a9aX;

. HE JIOBE/ICHHE 10 KOHI[A PEIICHHS 3aa4y WIN TIPHUMEDa;

. HEBBITIOJIHEHHOE 33/1aHMeE.

K nez2pyoviv omuokam cnedyem omuecmu:




. HETOYHOCTh (OPMYJIIMPOBOK, OIPEIACICHUI, TOHATHNA, TEOPUH, BBI3BaHHAs
HEIMOJIHOTOM OXBaTa OCHOBHBIX IMMPU3HAKOB OIPCACIACMOr0 IMOHATHA HWIIN 3aMEHOM OOHOI'O -
ABYX M3 3TUX IIPU3HAKOB BTOPOCTCIICHHLIMU

. HEPALMOHAIBHBIN METOJ pEelIeHUs 3aJauyd WM HEJAOCTaTOYHO MPOAYMaHHBIN

IJ1aH OTBETa (HapymeHHe JIOT'MKH, noaMcEcHa OTACIBHBIX OCHOBHBIX BOITPOCOB

BTOPOCTETICHHBIMH );
. HepaIoHAIbHBIE METO/IbI pabOTHI CO CIIPABOYHOMN U APYrOl JINTEPATYPOH;
. HEPALMOHAJIBHBIC IPUEMBI BEIUNCIICHHI;
. HEBEPHO c(OPMYIMPOBAHHBIN OTBET 3a/1a4H;
. HE JIOBEJICHUE 10 KOHLA Ipeo0pa3oBaHMii;
. HEYMEHHUE PellaTh 3aJa4u, BBIIIOIHSTD 3a/1aHus B OOIIEM BUJIE.

K neoouémam cnedoyem ommnecmu:

® I'paMMaTHYCCKas OH_II/I6Ka, AONYIICHHAasA B HAIMMCAaHWU H3BCCTHOI'O0 YJYalIEMYCs

(u3UYECKOro TEPMUHA;

. HepanmonanbHble puéMbI BEIYUCIICHUH 1 IPeoOpa30BaHMii.
. OmmOKy B BBIYUCICHUAX (apu(METHUECKHE).
o HeOpesxHoe BBINOTHEHHE 3allucei, uepTexeil, cxeM, rpauKoB.

Oyenka omeema yyawje2ocs npu YCMHOM U RUCbMEHHOM ONpoce NPO8OOUMCsi No
nAMUOAIIbHOU cucmeme, M. e. 3 OMEem 6bICMAGIAemcsi 00Ha u3 ommemox: 1, 2
(HeyoosnemeopumenvHo), 3 (yoosiemeopumenvHo), 4 (xopouto), 5 (omauuno).

2. OneHnBaHHuE YCTHBIX OTBETOB.

B ocCHOBY oOlLIEHMBaHHMS YCTHOIO OTBETa YYaIllUXCS MOJIOKEHBI CIIEIYIOIINE

MOKAa3aTeNN: MPaBUIbHOCTh, 000CHOBAaHHOCTh, CAMOCTOSTETFHOCTD, TIOTHOTA.

Ouiuoku:

- HEMPABWJIbHBIN OTBET HA MTOCTABJICHHBIN BOMPOC;

- HEyMEHHUE OTBETUTH Ha MOCTABJICHHBIN BOMPOC WJIM BBHIIOJHHUTH 3a/IaHUE 0€3 TTOMOIIN
YUUTENS;

- IpU TPABWIBHOM BBIIIOJHEHUM 3aJaHUsl HEYMEHHME J1aTb COOTBETCTBYIOLIUE
0OBSICHEHMS.

Heoouembi:

- HETOYHBIN WJIM HEMOJIHBIM OTBET Ha MTOCTABJICHHBIN BOIIPOC;

- NpU TPaBUIBHOM OTBETE HEYMEHHE CaMOCTOATEIbHO W TOJHO OOOCHOBaTh, U
MIPOUJUTKOCTPUPOBATD €T0;

- HEyMEHHE TOYHO CPOPMYIUPOBATH OTBET PEILICHHOM 3a/1a4H;



- MEIUICHHBI TEMIl BBINOJIHEHUS 3a/laHus, HE SBIAIOLIUIICS HWHIMBUAYAIbHOU
0COOEHHOCTBIO IIKOIBLHHUKA;
- HEMIPaBWJIbHOE IPOM3HOLLIEHUE MATEMAaTUYECKUX TEPMHUHOB.

I'panuna Mexay omMOKaMH M HEIOYeTaMHU SIBJIAETCS B HEKOTOPOW CTENEeHH
ycI0BHOH. B 01HO BpeMst ipu OAHUX OOCTOSATENBCTBAX JIOMYIIEHHAs yYallUMHCS HOIPEIIHOCTh
MOYKET paccMaTpUBATHCS Kak OmKMOKa, B APYroe BpeMs W IpU APYIHX OOCTOSATENHCTBAX OHA
MOJKET pacCMaTpUBAThCS KaK HETO0YET.

[Ipy mpoBeseHUM YCTHOTO ONpOCa YYUTENIO HEOOXOIUMO MpUoepiHCUsamovcs
CRe0YIOUUX PEKOMEHOAYULL:

-BOIIPOCHI JIOJDKHBI OBITH KOPPEKTHBIMH, HE JTOMYCKAIOIIUMH JIBYCMBICIICHHOCTD;

-yJameMycsl J0JDKHbI ObITh COOOILEHBI KPUTEPUU BEPHOIO OTBETa (PEIIUTh C
O00BSICHEHHUEM, BOCIPOM3BECTH IPABUIIO, MCIOJIb30BAHHOE HPU PEIIEHUH U T.II.) U HOPMBI
OLIEHKH;

-BO BpeMsl OTBETa HE ClIeyeT IepeOuBaTh ydalllerocs, BhICAYLIaTh 1O KOHLA W, IpU
SENI L1001

OLIMOO0K, HABOAALIMMHU BOIIPOCAMH J1aTh BO3MOKHOCTh CAMOMY MX UCIIPaBUTb.

O11eHKA YCTHBIX OTBETOB:

a) Omeem oyenusaemcs ommemrou ‘5", eciu yyaumuuics.

- TIOJIHOCTBIO PpACKphUI COAEpXkKaHME MaTepuaga B 00beMe, MNpPeayCMOTPEHHOM
porpamMMoil 1 yueOHUKOM;

- U3IOXKWUT MaTepuall TPaMOTHBIM S3BIKOM, TOYHO HCIONB3yd (DU3HUECKYIO
TEPMHHOJIOTHIO M CUMBOJIMKY, B OTIPEAEIEHHON JIOTHYECKON MOCIIe0BaTEIbHOCTH;

- IPaBUJILHO BBIMOJIHWII PUCYHKH, UEPTEKH, TPaQuKU, COMMYTCTBYIOIIUE OTBETY;

- MOKa3ajl yMEHHE WLIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU MPUMEPAMH, IPUMEHSTH B
HOBOU CUTYallUH MPHU BBIOJIHEHUH NMPAKTHYECKOTO 3aJaHus;

- IPOJIEMOHCTPUPOBAJT YCBOCHHE PAHEE  W3YYEHHBIX  CONYTCTBYIOIIMX  BOIIPOCOB,
c(hOpMUPOBAHHOCTh M YCTOMYMBOCTh UCIIOJIB3YEMBIX MPU OTBETE YMEHUI U HABBIKOB;

- IPH OTBETE 0OHAPY)KMBAET OCO3HAHHOE YCBOEHHE M3YYEHHOr0 yueOHOTo Marepuaia u
YMEET UM CaMOCTOSITENIBHO MOJIb30BaThCS;

- IPOU3BOJIUT BBIUMCIICHUS MTPABUIIBHO U IOCTATOUYHO OBICTPO;

- YMEET CaMOCTOATEIbHO PELIUTh 3a7a4y

- OTBEYaJl CAMOCTOATENIbHO, 6€3 HaBOSAIINX BOIIPOCOB YUUTEIS.

Bosmoorcnvr 1-2 nemounocmu npu oceewjeHuu GmMopOCMeneHHvlX 60Npoco8 UM 8

ebzma()mx, Komopble YYEHUK J1eCKO ucnpaesul nocie 3amMevdanusl yiumeiii.



0) Omeem ouenusaemcs ommemxou “4”, eclid yJAOBIETBOPSET B OCHOBHOM

TpeOOBaHUSAM Ha OLICHKY ““5”, HO MPU 3TOM UMEET OJIMH U3 HEJIOUYETOB:

- B U3JIOKEHUU JIOMYIICHBI HEOOJNBIINE MPOOENbl, He MCKA3WBIINE MaTEMaTHYECKOE
coJiep:KaHue OTBETA;

- gomymieHbl 1-2 HegoueTa MpPH OCBEIIEHWHM OCHOBHOIO COJEp)KaHUS OTBETa,
WCIIPaBJICHHBIC MTOCJIC 3aMEUYaHUsl YUUTEIIS;

- JIOMYIICHBI OIMMOKa WM 00Jee IBYX HEAOYETOB MPH OCBEIICHUH BTOPOCTEIICHHBIX
BOIPOCOB UJIU B BBIKJIAJIKAX, JIETKO UCIPABIICHHBIC MTOCIIE 3aMEUYaHUS YUUTEIS.

- YUEHHUK JIOMYCKAET OTJEIbHbIE HETOYHOCTH B (JOPMYIHPOBKAX;

- HE BCETrJa UCIOJIb3YeT pallMOHAIBHBIC IPUEMbI BBIYMCICHUH, ITPU 3TOM YUYEHHUK JIETKO
UCIIPABJISICT 3TH HEJOYETHI CaM MPU YKa3aHUHM HA HUX YUUTEJIEM.

B) Omeem oyenusaemcs ommemrou “3”, €Clu:

- HETIOJIHO PacCKPBITO COJepKaHhe MaTepuala (cofepaHue U3JI0KeHO (parMeHTapHO,
HE Bcerja IOCIENOBAaTelIbHO), HO  IIOKa3aHO  o0llee TOHHMMaHue  BONpoca U
MIPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHBIC ISl TaJbHEUIIIEr0 YCBOCHUS TPOTPAMMBI;

- HMENUCh 3aTPyAHEHHs WIW JONYIIEHb OMMOKK B OIpeNeJIeHUH TOHSATH,
MCIIOJIb30BAaHUH MaTEMaTUYECKONW TEPMHUHOJIOTUH, YEPTEkKaX, BHIKJIAKAX, UCIIPABICHHBIE MTOCIE
HECKOJIbKMX HaBOISAIIUX BOIPOCOB YUUTEIS;

- YYEHUK HE CIPABHWICS C MPUMEHEHHEM TEOPUU B HOBOW CUTYAIIMH MPU BBHITOJTHECHUH
MPAKTUYECKOTO 3aJaHus, HO BBIIIOJIHUT 0053aTeNbHOE 3aJaHHE;

- IPU JOCTATOYHOM 3HAHUU TEOPETHUYECKOr0 MaTepuaia BbISBIEHA HEIOCTAaTOYHAas
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHUW U HABHIKOB;

- YYEHHUK MOKa3bIBa€T OCO3HAHHOE YCBOEHHE 00Jjiee MOJOBUHBI M3yYEHHBIX BOIPOCOB,
JOTTYCKaeT OUTMOKHU B BRIYUCICHUSAX U PEIICHUH 3a]1a4, HO UCIPABIISAET UX C TOMOIIBIO YUUTEIS.

1) Omeem ouenusaemcs ommemxou ‘2", ecau:

- HE PACKPBITO CoJiepKaHre yueOHOro MaTepuraa,

- o0Hapy>KeHO HE3HAHWE WJIM HETIOHMMaHUE YICHUKOM OOJIbIIel MM HauboJee BaXXKHOM
4acTu y4eOHOro MaTepuarna;

- JIOMYIICHBI OIMUOKU B OMPEACTICHUH MOHSATHUS, PU MCIOIH30BAaHUH MaTeMaTHYeCKON
TEPMHUHOJIOTHH, B PUCYHKaX, YepTekax Wwin rpadukax, B BBIKJIAKaX, KOTOPbIE HE UCIPABJICHBI
MOCJI€ HECKOJIKUX HABOIAIINX BOTIPOCOB YUUTEIIS.

- YYEHUK HE CHPABIISIETCS C PEIICHHEM 3aJad U BBIUMCICHUSMH JaKe C MOMOILbIO

YUUTEIIA.



n) Omeem oyenusaemcs ommemrou ‘1", ecnm yaeHUK OOHAPYKUJI TIOJIHOE HE3HAHUE U

HEMOHMMAaHHE W3y4aeMOro y4eOHOro marepuaja WM HE CMOT OTBETUTh HU HAa OAWH W3
ITOCTaBJICHHBIX BOIIPOCOB 10 H3YYEHHOMY MaTepuaiy, OTKa3 OT OTBETA.

3. OueHuBaHMe MUCbMEHHBIX Pa0doT.

[Ipy oleHMBaHWUM THCBMEHHBIX PabOT HEOOXOJWMO YYUTHIBATH HAIMYHME OIMUOOK M
HEI0YETOB, BIUSIONIUX HA CHIDKCHHE OTMETKH.

Ouiuoku:

- HE3HaHWE WM HENpPaBUJIbHOE TPUMEHEHHE CBOMCTB, MPAaBUJ, aJITOPUTMOB,
CYIIECTBYIOIIMX 3aBUCUMOCTEH, JIeKAIIMX B OCHOBE BBITTOJTHEHUS 3a/IaHUS UJIA MCIOJIb3YEMBIX B
XOJIC €r0 BBIIIOJHCHHS,

- HEMpaBWJIbHBIN BBIOOp AEMCTBUIA, ONepaluii;

- HEBEPHBIC BBIUMCIICHUS B CIy4yae, KOTJa 1eJb 3aJaHusl — IPOBEPKA BBIUMCIUTEIbHBIX
YMEHUI U HAaBBIKOB;

- NPOIYCK YacTH MaTE€MaTUYECKUX BBIKIIAJIOK, JECUCTBUM, ONEpaluid, CYIIECTBEHHO
BJIMSIFOIIMX HA MMOJYYEHUE TPABUIIBHOTO OTBETA;

- HECOOTBETCTBHE MOSCHUTEIBHOIO TEKCTA, OTBETAa 3aJaHus, HAaMMCHOBAHHUS BEIUYMH
BBITIOJIHEHHBIM JICHCTBUSIM U MOJTYYEHHBIM pe3yJbTaTaM;

- HECOOTBETCTBUE BBINOJHEHHBIX W3MEPEHUW M TE€OMETPUYECKHUX IMOCTPOCHUM
3aJJaHHBIM [TAPAMETPAM.

Heoouémui:

- HETIpaBWJIbHOE CMHMCHIBAHUE IAHHBIX (YKCEN, 3HAKOB, 0003HAYCHUI, BEJTHMUNH);

- OmUOKH B 3aIUCAX MaTEMaTUYECKUX TEPMHUHOB, CHMBOJIOB TpuU O(OpMICHUU
MaTEeMaTHICCKUX BBHIKJIATO0K;

- HEBEpHbIC BBIUMCIECHUS B Cllyyae, KOrJa LeJb 3aJaHus HE CBs3aHa C IIPOBEPKOU
BBIYMCIIUTENbHBIX YMEHUN U HaBBIKOB;

- HAJIM4HE 3aIMCH ICHCTBUH;

- OTCYTCTBHUE OTBETA K 3aJIaHUIO WJIM OIITMOKH B 3aIFCH OTBETA.

CHudicenue ommemku 3a obujee sneuamieHue om padomsl OONYCKAemMCcs 8 CYUasX,
VKA3aHHbIX 8blule.

0uem<a NUCOBMEHHbBIX Omeemaoe.

Ilpu  oyenxe camocmosmenvhvlx pabom, GKIOUAOWUX 8 cebs  NPOBePKYy
BLIYUCTIUMENILHBIX HABLIKOS, CIABAMCS Clledyioujue OmMemKu.

“5”- paGoTa BbINoJIHEHa 0€30MIMO0YHO;

“4”- B pabote nomymieHbl 1 rpy6as u 1-2 HerpyObie ommoKH;

“3”- B pabote momymieHbl 2-3 rpyOblie win 3 u 6osee HerpyOble OMMOKH;



“2”- ecnu B paboTe AomymieHsl 4 1 60see rpyObIX OMMOOK.

Ilpu oyenxe camocmosmenvuvix pabom, COCMOAWUX MOJLKO U3 3A0ad, CMABIMCS
cnedyroujue OmmemKu:

“5”- ecnm 3a7a4M pelieHbl 6e3 OMnOoK;

“4”- ecnm ponymieHsl 1-2 HerpyObIie OMIMOKY;

“3”- ecnu gonyuiensl 1 rpy6as u 3-4 HerpyOble OIHMOKH;

“2”- ecnu gomyiieHo 2 u 6oiee TpyObIX OMHUOOK.

Ilpu oyerke KOMOUHUPOBAHHBIX CAMOCMOSMENbHBIX PAOOM:

Otmetka "5" cTaBUTCS, €ciid pabOTa BBITIOJIHEHA 0€301IMO0YHO;

Otmerka "4" craBuTcs, ecnu B padbore jomyiieHs! 1-2 omuOku u 1-2 Henouera, npu
ATOM OIIMOKH HE JOKHO OBITH B 3a/1a4€;

Otmetka "3" cTaBuTCs, ecinu B padoTre AomyiieHsl 3-4 omuOKku u 3-4 Heo4eTa;

Otmetka "2" cTaBuTCS, €ClU B paboTe AOMYILIEHBI 5 OUO0K;

Ilpu oyenke nuCbMeHHbIX KOHMPOJLHBIX PAOOM.:

Omeem oueHueaemcA OMMemKOU «I», ecnu.

- paboTa BBIMIOJIHEHA MTOJHOCTHIO;

- B JIOTMYECKHX PACCYXJIEHUSIX U 00OCHOBAHUH PELICHHs HET MPOOEIoB 1 OUIMOOK;

- B peIIeHUH HeT omMOOK (BO3MOKHA OJIHA HETOYHOCTh, OMHCKA, KOTOpasi HE SBISETCS
CJIEICTBMEM HE3HAHUS WM HEMOHMMaHUsl y4eOHOro MaTepuana).

Omeem oyerHueaenicAa OMmMemKou ((4)), eciu.

- paboTa BBIMOJHEHA IOJHOCTHIO, HO OOOCHOBaHMS INArOB PEIIEHUS HEAOCTATOYHBI
(eciu ymeHue 00OCHOBBIBATH PACCYKACHUS HE SBISUIOCH CIIEIHATBHBIM 0OOBEKTOM ITPOBEPKH );

- JIOTyIIEHBl OJHA OMIMOKa WJIM €CTh JIBa — TPH HEJ0YETa B BBIKJIAJKAX, PUCYHKAX,
yepTekax MM rpadukax (€ciu 3TH BUABI PadOT HE SBISUIMCH CHENMATIbHBIM OOBEKTOM
IIPOBEPKN).

Omeem oyenusaemcs ommemxou «3», eciu:

- gomymieHo 6ojee ogHOW OmUOKH WM 0oJiee IBYX — TPEX HEJO0YETOB B BBIKJIAJKAX,
yepTerkax WM Tpadukax, HO oOydarommiics oOnanaeT o0s3aTeNbHBIMH YMEHHUSMHU 10
IIPOBEPSIEMON TEME.

Omeem oyenusaemcs OmmemKou «2», eciu:

- JIOTYIIEHBI CYIIECTBEHHBIC OIIMOKH, MOKAa3aBIIHMeE, YTO OOydJaroIuiics He obiagaeT
00s13aTeNbHBIMA YMEHHUSMHU 110 JAHHON TeMe B MOJIHOM Mepe.

Omeem oyenusaemcst ommemrkou « 1y, ecau:




- paboTa TOKa3ajia MOJHOE OTCYTCTBHE y OOYYaromerocs o0s3aTelbHBIX 3HAHWN M
YMEHMM TI0 TpPOBEPAEMONl TEME WIM 3HAuMTEeNbHAas 4YacTh pabOThl BBIIOJHEHA HE
CaMOCTOSITENTBHO.

Ilpu oyenxe 3a0anuﬁ, CBA3AHHbIX C 2eomempudecKum mamepuaiom, CcHumdaemc

ouwubKou, eciu:

- YUEHHUK HEBEPHO MOCTPOMII TE€OMETPUIECKYIO PUTYpY,

- He coOIroaal pa3Mepbl, HEBEPHO MIEPEBEIT OJIHU €AMHULIBI U3MEPEHUS B JPYyTUE,

- HE yMEEeT UCIOJIb30BaTh YEPTEKHbII MHCTPYMEHT Ui U3MEPEHUS WIH IOCTPOECHUS
reOMEeTPUUECKUX QUryp.

Ilpu oyenusaruu 3a0anuﬁ, CB6A3AHHbIX C ceomMempudecKum mamepuaiom, CmaeAnicAi

Cﬂedwomue ommeniku.

OtmMmetka "5" craBuUTCS, €clii pabOTa BBITIOJIHEHA 0€301MO0YHO;
Otmetka "4" cTaBuTCS, €ciu B paboTe AOMyIIeHbl 1-2 omubKa;
Otmetka "3" cTaBuTCs, €ciiu B padoTe AOMYILIEHBI 3 OLINOKY;
Otmetka "2" cTaBUTCS, €CITU B paboTe AOMyIIEHO 4 1 0oJiee OMMOOoK.

HDM OYECHUBaruu mamemamu4ecKozco OUKIMARMA CIMABAMCA czzedwomue ommemxu.

OtmeTka «5» CTaBHUTCs, €CJIIU BCA pa60Ta BBITIOJIHCHA 663OIHI/I60‘IHO;

OtMmeTrka «4» CTaBUTCS, €CJIM BBHITIOJIHEHA HEBepHO 1/5 dYacTh mpuMepoB OT OOIIETo

YHUCIIA;

OtmeTtka «3» CTaBUTCS, €CJIM BHIMIOJHEHA HEBEPHO 1/4 4acTh MpUMEPOB OT UX OOIIETro
YHCIIa;

OtMmeTKka «2» CTaBUTCSI, €CIU BBITIOJHEHA HEBEPHO 1/2 4acTh MPUMEPOB OT UX OOIIETO
YHcla.

prweanue.‘ 3a cpammamuviecKue omu6l<u, aOl’lyZ/l/leHHble 6 pa60me, OYyeHKa no
mMamemamuKe He CHUMNCAENICA.

Ouenusarnue pe3yibmamos mecmuposarus

[Ipu onleHnBaHUM pe3yIbTATOB TECTUPOBAHUSI HEOOXOIUMO MOJCUYUTATH YUCIIO OaIoB.
OnenuBas paboTy B Oamax, yuuTelb MPEIBAPUTEIBHO MOJCUUTHIBAET MAKCUMAJIbHYIO CYMMY
0aJuI0B, KOTOPYIO MOYKET IMOJYYUTh YUEHHK, U IIEHYy OAHOTo Oaa (B MpOLEeHTaXx).

[Ipu BeIBeneHUU OOIIEH OTMETKHM YUWUTENb OPUEHTHPYETCS Ha CIEAYIOUIYIO0 MIKay

OTMETOK:

OTMeTKa 5 4 3 2

% oT 90-100 70-89 50-69 0-49




MaKCHUMAaJIbHOI'O

yuciia 0aJuI0B

6. MATEPUAJIBHO TEXHUYECKOE W YYEBHO-METOIAUYECKOE
OBECIIEYEHUE PABOYEM ITPOTPAMMBbBI

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

» Ousuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 7 knacce/ [lepoimkun .M.,

NBanos A.U., Akiimoneprnoe odbmectBo «M3narensctBo «IIpocsemienner»

. ®dusmka: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHMK, 8 kiacc/ Ileppiukun M. M.,
NBanos A. U., AkumonepHoe odiectBo «M3aarensctBo «IIpocBemienue»

. . ®duznka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHMK, 9 kiacc/ Ileppimkun M. M.,
I'ytouk E. M., VIBanoB A. U., [lerpoBa M. A., AKinoHepHO€e 00111eCTBO

«M3narenscTBO «IIpocBenienue»

METOJAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIS

1. ®usuka. 7 kacc:moypodHble Miansl o yueOHuky A.B.Ilepbikun/ aBT. -cocT.

B.A.IlleBmoB - Bonrorpasn:Yuurens, 2007.-303c.

2. ®usuka. 8 KJacc:MoypoYHbIe MIaHbl Mo yueOHuKy A.B.Ilepblmkun/ aBT. -coCT.

B.A.IlleBuos - Boarorpan:Yuurens, 2009.-303c.

3. ®uswuka. 9 Kiacc:moypovHbIe MIaHbl Mo yaeOHuKy A.B.IleprImkuH/ aBT. -cOCT.

B.A.IllleBnoB - Bonrorpan: Yuurens, 2008.-306¢.

HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

1. Pecypcsl Enunoii komnekiuu 1iudpoBsix oOpaszoBareiabHbIX pecypcos (http://school
collection.edu.ru/)



