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MNOACHUTEJBHASA 3AIINCKA

AnanTupoBaHHasi padoyasi mporpamMMa mo (usuke IS 00y4aAKIIMXCH €
3aJep:KKOM nmcuxnuueckoro passurus (aaaee — 31IP) Ha ypoBHe 0CHOBHOIO 00111€r0
o0pa3oBaHMs MOATOTOBJIEHA HA OCHOBE:

- denepallbHOrO rOCYJapCTBEHHOI0 00Pa30BaTEIbHOIO CTaHIapTa OCHOBHOIO
obmrero odpazosanus (I[Ipukaz Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287,
3apeructpupoBad MunucrepctBom roctunu Poccniickont @enepannu 05.07.2021 r.,

per. Homep 64101) (manee — ®I'OC OO0);

- AZanTUpOBAHHOW OCHOBHOM 00pa3oBaTeIbHOM MPOTrPaMMbl OCHOBHOI'O OOILIEro
oOpa3oBaHUs 00YYaIOIIUXCS C 3aJePKKON Tcuxuueckoro pa3putus (naigee — AOOII
00O 3I1P);

- Paboueit mporpaMmbl OCHOBHOTO 0OIIIero 00pa3oBaHus Mo mnpeaMeTy «Dusukay; -
Konnenuuu mnpenogaBanus yuyeOHoro mnpeamera «Ddusuka» B 00pa3oBaTelbHBIX
OpraHu3ausiax Poccuiickon Oenepauuy, peanu3yrommx OCHOBHBIE
o01reo0pa3zoBaTeIbHbIE MPOTPAMMBI;

- IlpuMepHOll mporpaMmbl BOCHUTAHUS, C YYETOM pacCHpeleieHHbIX M0 Kaccam
IIPOBEPAEMBIX TPEOOBAaHUN K PE3yNbTaTaM OCBOEHUA AJANTUPOBAHHOW OCHOBHOM
o0pa3zoBaTeILHON MPOrpPaMMbl OCHOBHOTO OO0IIEro oOpa3oBaHUs OOYYArOUIUXCS C
3a€PKKOU MICUXUYECKOTO PA3BUTHA.

O0mas xapakTepucTuKa y4e0Horo npeamera «Puzuka»

VYuebubiii  npenmer  «®Pu3MKay  SABIAETCS  CUCTEMOOOpA3yrONIUM IS
€CTECTBEHHOHAYYHBIX TMPEIMETOB, IOCKOJIbKY (U3NYECKHUE 3aKOHbI MHPO3AAHUS
SBJISIFOTCS OCHOBOM COJIep)KaHUsl KypCOB XUMHUH, OMOJIOTHH, Teorpaduu U aCTPOHOMMUH.
®dusuka BOOpYX)aeT O0O0yYarolmIMXCS HAyYHBIM METOJOM IO3HAHUS, IO3BOJISIOIINM
MOJTy4aTh 0OBEKTHBHBIC 3HAHUS 00 OKPYIKAIOIIEeM MHUpE.

[Ipenmer MakcHMaJIbHO HampaBiieH Ha (OPMUPOBAHUE MHTEPECA K MPUPOTHOMY
U COIMAIBHOMY MHUpY, COBEpPIICHCTBOBAaHHE I[IO3HABATEIBHON  JE€ATEIHLHOCTH
oOyuatoutuxcst ¢ 3IIP 3a cyeT oBafeHUsS MBICIUTENbHBIMUA ONEPALUSIMU CPaBHEHUS,
0000111eHHsI, pa3BUTHE CIOCOOHOCTH apryMEHTHPOBATh CBOE MHEHHE, (POPMUPOBAHUE
BO3MOXKHOCTEH COBMECTHOMU ACSITEILHOCTH.

N3yuenne (¢uszuku crnocoOCTByeT pa3Buthio y oOywatomuxcs ¢ 3IIP
POCTPAHCTBEHHOTO  BOOOpakeHUs, (YHKIMOHAIBHOW  TPaAaMOTHOCTH, YMEHUS
BOCTIPUHUMATh W KPUTHYECKH AaHAIM3UPOBATh HH(POPMAIIMIO, TPEICTABICHHYIO B
pa3nuuHBIX (opMax. 3HAYMMOCTh MpEAMeTa Uil Pa3BUTHUS JKU3HEHHON KOMITETEHIUH
00yJaronmxcsi 3aKJII0YAECTCSl B YCBOEHUU OCHOBBI (DM3MUECKUX 3HAHUM, HEOOXOIUMBIX
JUI TIOBCEHEBHOW >KM3HU; HABBIKOB 3JI0POBOr0 M 0€30MacHOro [Jjsi 4YelloBeKa u
OKpY>KaroIlen ero cpesibl 00pasa xKu3HU; GOPMUPOBAHUN FKOJIOTHUUECKOM KYIbTYPHI.

[IporpamMma oTpakaer cojaepkaHue oOydeHus npeamery «Du3uka» C yueTom
0CcoOBIX 0Opa3zoBaTenbHBIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnanenue maHHBIM
y4e€OHBIM MPEAMETOM MPEACTABISET ONPEACICHHYI0 TPYAHOCTh ISl OOy4YaroluXxcs ¢
3I1P. D10 CBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBLHON JIEATETbHOCTH, MEPUOANUECKUMU
KOJI€OAHUSIMU BHUMAHMSI, MAJIBIM 00bEMOM MaMSITH, HEIOCTATOYHOCTHIO OOIIEro 3amnaca
3HaHWM, MOHWKEHHBIM I103HABATEIbHBIM HMHTEPECOM W HU3KUM YPOBHEM PEUEBOIO
pa3BUTHSL.



Jlnsg mpeononieHus TPYAHOCTEH B M3y4eHHHM Y4yeOHOro mnpenmera «Dusmkay
HeoOXoMa afanTtanus o0bemMa U XapakTepa yueOHOro MaTepuaia K Mo3HaBaTEIbHBIM
BO3MOXKHOCTSIM JIaHHOM KaTeTOpUHU OOYYAIOMIMXCS, YUeT UX OCOOEHHOCTEH pa3BUTHSL:
WCIIOJIb30BAaHUE  AITOPUTMOB, BHYTPHUIIPEAMETHBIX UM  MEKIIPEIMETHBIX CBS3EH,
IIOCTETICHHOE YCIIOKHEHUE U3y4aeMOro MaTeprala.

JanHas 1nporpaMma KOHKPETHU3HPYET COACpP)KaHWE NPEAMETHBIX TEM B
COOTBETCTBUU C TpeOOBAaHUAMM OOpPa30BATEIBHOIO CTAaHAAPTA, PEKOMEHAYEMYIO
IOCJIEIOBATEIbHOCTh H3YYEHMs pa3leloB (U3MKH C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€d, JIOTUKM Y4YyeOHOro Ipolecca, BO3PACTHBIX U
IICUXOJIOTHUECKUX ocoOeHHocTel obyuatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 0OIIEro
o0Opa3oBaHusl, ONpeesieT MUHUMAJIbHBIM Ha0Op OMBITOB, IEMOHCTPAIIHM, TPOBOJUMBIX
y4uTeNeM B Kilacce, 1a00paTOpHbBIX PabOT, BHIIOIHAEMbBIX 00yUYaOIIMMHUCS.

Mertoauyeckoi OCHOBOM M3yudeHHs Kypca «®Pus3umka» Ha ypOBHE OCHOBHOIO
o01ero oOpa3zoBaHus ABISIETCS CUCTEMHO-AESTENbHOCTHBIN MOAX0/, 00eCeYBAIOIINN
JOCTH)KEHHE JIMYHOCTHBIX, METAlPeAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB ITOCPEACTBOM OpraHU3alMy AKTUBHOW ITO3HABATEIBHOW JESTEIBbHOCTH
oOydJarouxcsi, 4ro O4YE€Hb BaxHO npu oOydeHun pxaered c 3IIP, mnga KOTOpBIX
XapaKTEpHO CHUIKEHHUE II03HABATEIILHOW AKTUBHOCTH.

Henu n 3axa4n u3ydenust yaeOHoro npegmera «Pusuka»

Obwue yenu u3ydeHus yueoHoro npeamera «Pusnka» npeacTaBieHbl B paboueit
IporpaMMe OCHOBHOTO 00111ero 00pa3oBaHMUsL.

OCHOBHOHM 1€NIbI0 00y4EeHMsI JeTel ¢ 3aJep>KKOM MCHUXWYECKOTO Pa3BUTUS Ha
JAHHOM TMpeaMeTe SBISETCA: IOBBIIIEHHE COUMAJbHOM ajnantauud JeTell uepes
npuMeHeHue GU3NUEeCKUX 3HAaHUI Ha MPaKTHUKE.

Hnst obywaromuxcst ¢ 3IIP, Tak ke, Kak W i1 HOPMATHBHO Pa3BUBAOIINXCS
CBEpPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTeNbHYyIO nporpammy,
JOMHUHUPYIOILEE 3HAUCHHUE MPUOOPETAIOT TAKUE yeu, Kak:

"  OCBOEHHE 3HAHUU O METOJAX HAayYHOTO MO3HAHUS MPUPOAbl U (HOPMUPOBAHUE
Ha TOW OCHOBE MPEJCTABICHUN O (PU3NYECKON KapTUHE MUPA;

"  OBJAJCHHE YMEHUSMU TNPOBOJUTH HAONIOACHUS MPHUPOJHBIX SIBICHUH,
OMMCHIBaTh M 00001IaTh pe3ynbTaTbl HAOMIONEHUN, HCIONb30BaTh MPOCTHIE
M3MEpUTETbHbIE MPUOOPHI A1 U3ydYeHHs] (PU3UUYECKUX SIBICHHM; MPEACTABIATH
pe3yabTaThl HAOMIONCHUM WM HM3MEPEHHH C TIOMOIIBI0 TaONmuIl, rpaduKoB H
BBISIBJISITH HA ATOM OCHOBE AMIIUPUYECKUE 3aBUCUMOCTH; IPUMEHSTD MOITYYEHHbIC
3HaHUA ISl OOBSCHEHHUs Pa3HOOOpPa3HBIX MPUPOJHBIX SIBICHUNW U IMPOLIECCOB,
IIPUHLIUIIOB JEUCTBUSl BAXHEUIIUX TEXHUYECKUX YCTPOWCTB, IS PELICHUS
du3nuecKux 3a1ay;

"  pa3BUTHE II03HABATEJIBHBIX HMHTEPECOB, WHTEIUIEKTYaJIbHBIX U TBOPYECKHX
CoCOOHOCTEH, CaMOCTOATENLHOCTH B NPUOOPETEHUM HOBBIX 3HAHUM, MOpHU
penieHrny (pU3NUECKUX 3a/1a4 U BBIMOJIHEHUU SKCIIEPUMEHTAIbHBIX UCCIIEI0BaHUI
C MCIIOJIb30BaHUEM MH(POPMAIIMOHHBIX TEXHOJIOTUH;

"  BOCHMTAaHHE YOEXKJIEHHOCTH B BO3MOYKHOCTH IIO3HAHUS 3aKOHOB IPUPOAbI, B
HEO0OXOIMMOCTH Pa3yMHOI'O HMCIIOJIb30BAHUS JOCTHXKEHHM HAyKW M TEXHOJIOTHIA
U1 JaldbHEMILIEro pa3BUTHS YEJIOBEUECKOTO OOIIECTBA, YBAaXEHHsS K TBOpLAM
HAayKd M TEXHUKH; OTHOIIEHUS K (PU3HMKE KaK K 3JIEMEHTY OOIIeueI0BEYeCKON
KYJBTYpBI;



" WCIIOJIb30BAaHUE TMOJYYCHHBIX 3HAHUH M YMECHHH ISl PEIICHHS MPAKTUYCCKHUX
3a7lad TOBCEIHEBHOM JKM3HHU, oOOecrnedYeHHs] OEe30IaCHOCTH CBOEH JKU3HH,
paIrMoHAIBHOTO MTPUPOIOITOIB30BAHHUS U OXPAHBI OKPYKAIOIICH CPEIbI.
JlocTikeHne 3TuX 1esnei 00ecreunBaeTcs pereHueM CIeIyIoNuX 3a0ay.

*  3HakoMcTBO oOydarommxcs ¢ 3[IP ¢ Meromamu wuccieqoBaHHS OOBEKTOB U
SBJICHUM IIPUPOLIBI;

"  [OpUOOpPETCHUE 3HAHUH O MEXaHWYCCKHMX, TEIUIOBBIX, 3JICKTPOMATHUTHBIX M
KBAaHTOBBIX SBJICHUAIX, ((U3NICCKUX BETUIMHAX, XaPAKTCPU3YIOITUX 3TH SBICHUS;

*  (dopMHpOBaHHUE YMCHHUI HAOIOMATh IPUPOIHBIC SBICHUS U BBIITOJIHATH OIBITHI,
nabopaTopHbIe pabOTHI M AKCIIEPUMEHTAIBHBIC UCCIICIOBAHUS C UCIIOJIb30BaHUEM
M3MEPUTETHHBIX TPUOOPOB, IMUPOKO MPUMEHSIEMBIX B MPAKTHUECKOHN KU3HU;

"  OBJIAJICHHC TaKUMH TIOHATHSIMH, KaK IPUPOAHOE SBJICHUE, ASMITUPHYCCKU
YCTAaHOBJIICHHBIA (pakT, MpobdiaemMa, TUIOTe3a, TCOPETUUECKUI BBIBOM, PE3YJIbTaT
AKCIIEPUMEHTAIBHON MMPOBEPKH;

"  [IOHMMaHWE OTIMYMK HAyYHBIX JAHHBIX OT HEMPOBEPEHHOW HHOOPMAIIUH,
IIEHHOCTH HayKW I YAOBIICTBOPEHHUS OBITOBBIX, IIPOU3BOJCTBCHHBIX W
KYJBTYPHBIX TOTPEOHOCTEH YeJIOBEKa.

Ocob0ennocTu 0TOOpa M aganTANUM y4eOHOT0 MaTepuaJa no pusuke

OcHoBolt 00yuenus oOyuatonuxcs ¢ 3[IP Ha mpenMerax ecTeCTBEHHOHAYYHOTO
IIMKJIA SABJISIETCS] PA3BUTHUE Y HUX OCHOBHBIX MBICIIMTEINILHBIX Olepaiuil (aHaiu3, CHHTES,
CpaBHEHHE, OOOOIIEHNE) Ha OCHOBE BBINOJHEHUS pPAa3BUBAIOLIUX YIPAKHEHU,
dbopMHpoBaHHEe TIPHUEMOB YMCTBEHHOW paOOThI: aHaIU3 HMCXOJHBIX JaHHBIX,
IUTAHUPOBAHKUE MaTepuaa, OCYIECTBICHHE OTATHOTO U UTOTOBOTO CAMOKOHTPOJIS, a
TaK)Ke OCYIIECTBISETCS JMKBHAAIMS MPOOETOB B 3HAHUSX, 3aKPEIJICHHE W3YYEHHOTO
MaTepuana, OTpadOTKa ajJroOpuTMOB, MOBTOPEHHE MPONACHHOrO. boiblioe 3HaueHue
OpUIAeTC YMEHHIO paccka3aTb O BBINOJIHEHHOW paboTe ¢  MpaBWIBHBIM
yImoTpeOJCHHEM COOTBETCTBYIOIIEH TEPMHUHOJIOTMH M COOJIOJCHUEM JIOTHYECKUX
cBs3el B mznmaraeMoM Mmatepuane. [[ns oOydaromiuxcs 3IIP Ha ypoBHE OCHOBHOIO
o01Iero 00pa3oBaHMsS MO-TIPEKHEMY SIBJISIOTCS XapaKTEPHBIMHU: HEIOCTATOYHBIN
YPOBEHb DPa3BUTHS OTACIBbHBIX TCUXUYECKUX TMPOIECCOB (BOCIPHUSATHS, BHUMAHUA,
NaMATH, MBIIUJICHUS), CHUKEHHBIH YPOBEHb HHTEIJICKTYaJIbHOTO Pa3BUTHS, HU3KUN
YPOBEHbB BBINOJIHEHUS YU€OHBIX 3aJJaHUl, HU3Kasl ycrnemHocTh 00ydenus. [loaTomy npu
u3ydeHUn (U3NKU TpedyeTcss IeJICHANPaBICHHOE HHTEJUIEKTYalbHOE pPa3BUTHE
obyvaroruxcst ¢ 3[1P, oTBewaromee WX OCOOEGHHOCTSM U BO3MOXXHOCTSAM. YUET
ocobenHocTteit oOydaromnuxcs ¢ 3[1P TpebyeT, 4To0BI Mpu U3yuYeHUH HOBOTO MaTepuasa
00s3aTeTbHO  MPOMCXOJWIO  MHOTOKPAaTHOE €ro  TOBTOPEHHE; PACIIUPEHHOE
pacCMOTpPEHHE TEM ¢ BOINPOCOB, PACKPHIBAIOMIMX CBI3b (H3UKA C IKU3HBIO;
aKTyanu3alys MEPBUYHOTO JKU3HEHHOTO OIBITa 00YYarOIIIXCS.

YcBoeHne MporpaMMHOIO MaTepuaia 1o (PU3MKE BbI3BIBAET  OOJbIIME
3arpyaHeHus: y oOyuatomuxcs ¢ 3I[IP, moatomy Tteopust m3ydaercsi 0e3 BBIBOJIOB
COXHBIX (opmyn. 3amaum, TpeOyromHMe TPUMEHEHHUS CIOXHBIX MaTeMaTHUYEeCKHUX
BBIYKCIICHUN U POpPMYJI, B OCOOEHHOCTU TaKMX TeM, Kak «MexaHu4YecKOoe ABUKECHHUE),
«ApxumenoBa cwia», «MexaHWYecKas DSHEPrus», «DIEKTPUUCCKUE SBIICHUS,
«DNEeKTPOMArHUTHBIE SIBJICHUS, PEIIAIOTCS B KJIACCE C MOMOUIBIO YUUTEIIS.

Oco0oe BHMMaHHE MPU HU3YYCHHHU Kypca (PU3MKH YAENAETCS IOCTAHOBKE H
OpraHM3alK SKCIEPUMEHTa, a TaKKe MPOBEACHUIO (MPEUMYILIECTBEHHO Ha Ka)XIOM
YpOKE)  KpPaTKOBPEMEHHBIX  JEMOHCTpaluuil  (BO3MOXHO C  HCIHOJb30BAaHUEM



AIIEKTPOHHOM JeMOHcTpauuu). HekoTopeie Tembl 00s3aTeNbHO JOKHBI BKIIIOYATh
OMOpHBIE JIabOopaTOpHbIE pPa0OTHI, KOTOpPbIE pa3BUBAIOT YMEHHUE TOJIb30BAThHCS
OpOCTEHIIMMU  MPUOOpaMH, AaHATU3UPOBATh TOJY4YEHHBbIE JaHHbIe. B cB3m C
OCOOCHHOCTSIMM  TOBEJIEHUS M JeATe’nbHocTH  ofywatomuxcs ¢ 3P
(pacTOpMOXKEHHOCTh, HEOPTAaHM30BAHHOCTh) MPEYCMOTPEH CTPOKAUIIINKA KOHTPOJIb 32
COONIOJICHHEM TPaBUJl TEXHUKW OE€30MacCHOCTH MpU MPOBEIACHUU J1a0OPATOPHBIX U
MPaKTUYECKUX PadoT.

Bbonbmoe BHuManue npu uzydeHun ¢usuku nojapoctkamu ¢ 3I11P obpaiaercs Ha
OBJIQJICHUE HMH TMPAKTUYECKUMH YMEHUSIMU H HaBblkamu. lIpemycmarpuBaercs
yYMEHBIIEHUE 00beMa TEOPETUUYECKUX CBEJCHUM, BKIIOYEHHE OTHAEIbHBIX TEM WU
HENbIX pPa3lefioB B  MaTepuaibl s O030pHOTO, O3HAKOMHUTEIBHOTO  WITU
¢dakynpraTuBHOTO M3y4yeHHs. [Ipeanmaraercs yMmeHblieHHE 00bEeMa MaTeMAaTUYECKUX
BBIUMCJICHHU 3a CYET YBEIMUEHUSI KaYECTBEHHOTO OMMCAHUS SBJICHUH U MPOLIECCOB.

JlocTaTOYHOE KOJMYECTBO BPEMEHHM OTBOAHUTCS HA pPACCMOTPEHHE TEeM U
BOMPOCOB, PACKPBIBAIOIIMX CBA3h (UMK C KHU3HBIO, C TEMHU SBICHUSIMH,
HaOI0ICHUSIMHU, KOTOPBIE XOPOIIIO U3BECTHBI yUEHUKAM U3 WX KU3HEHHOTO OIIBITA.

MaxkcruMaabHO HCTIONB3YIOTCS MEXKIPEAMETHBIE CBSI3U ¢ TAKUMH JUCIUILTHHAMM,
Kak reorpadus, Xumus, ouosorus, T.K. ooyyatomuecs ¢ 3[IP ocobeHHO HY)KTar0TCs B
IPETOAHECEHNU OJHOI0 U TOrO )K€ YYEOHOro Marepualia B pa3lIMyHbIX aCleKTax, B €ro
BapbUPOBAaHUH, B HEOJTHOKPATHOM MOBTOPEHUU U 3aKPEIJICHUH MOJYYEHHBIX 3HaHUN U
IpakTHUeCKUX yMeHui. [103Bossist paccMaTpuBaTh OAMH U TOT )K€ Y4€OHBIN MaTepual ¢
pPa3HbIX TOYEK 3pEHUs, MEXKIPEIMETHbIE CBSI3U CIIOCOOCTBYIOT €ro JIydlemy
OCMBICJIEHHIO, 00Jiee MPOYHOMY 3aKpEIUICHUIO MOJYYEHHBIX 3HAHUWA U MPaKTUYECKUX
YMEHUM.

Buabl pesarenbHoctu oOydawimmxces ¢ 3IIP, o0yciioBieHHbIEe 0C00BIMH
o0pa3oBaTeJIbHBIMHU NOTPEOHOCTSIMH M o0ecreduBalOIIMe OCMbICJIEHHOE OCBOCHHE
coJep:kaHuM 00pa3oBaHus MO npeaMery «Puznka»

TemaTuueckas U TEPMHUHOJIOTMYECKAS JIEKCHKA MO Kypcy (DU3UKH COOTBETCTBYET
AOOIT O0O0.

Conepxanue BUAOB JearenbHOCTH oOydaronuxcst ¢ 3[IP Ha ypokax ¢usuku
ompenensieTcss uX 0coObIMH 00pa3oBaTeNbHBIMU TMOTpPeOHOCTAMU. [lomMuMO MIHPOKO
ucnosibzyembix B AOOIT OOO o6mux 115 BceX 00yqaroniuxcsi BUIOB €SI TEIIbHOCTH
CIIeTyeT YCUJIUTh BHUJBI JIEATEIbHOCTH, CrieHU(UYHbIE IS TaHHOW KaTeropuu JeTeid,
oOecreuynBaroIie OCMBICIIEHHOE OCBOEHHE COAepkKaHHs 00pa3oBaHUS IO IMPEIAMETY:
YCUJIEHUE TPEAMETHO-NPAKTUYECKON JEeSATENIbHOCTH C aKTHUBU3aLUMEH CEHCOPHBIX
CHUCTEM; OCBOCHHME MaTepHalla C ONOpOl Ha aJrOPUTM; «IOLIATOBOCTH» B M3YYEHUU
MaTepHaa; KUCIOJIb30BaHUE AOMOIHUTEIbHOM BU3YaJbHOM OMOPHI (CXEMbI, MIa0JIOHBI,
OMOpHBbIE TAONMUIBI); PEUYEBOM OTYET O MPOLECCEe U pe3yyibTare AesTeIbHOCTH;
BBINIOJIHEHHUE CHEHAIbHBIX 3aJlaHui, O00eCHeunBaOUMX KOPPEKIMIO PErysun
y4eOHO-TI03HABATEIBHOM 1€ATETbHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3yJibTara.

Hust obywatomuxcsi ¢ 3[IP  cyliecTBEHHBIM SIBISIIOTCS TpPHUEMBbl pabOThI C
JEKCUYECKMM MaTrepuajioM 1o mpenMery. llpoBoaurcs cneumanpHas pabota 1O
BBEJICHUIO B AKTUBHBIA CJIOBaph OOYYAlOIIMXCS COOTBETCTBYIOLIEH TEPMHUHOJOTHHU.
N3yyaemble TEpMUHBI BBOASATCS HA MOJMCEHCOPHOW OCHOBE, 00s3aTelibHAa BU3yallbHas
NOJJIEPKKA, AITOPUTMBI pa0OTHI C ONPEIEIECHUEM, OITOPHBIE CXEMBI JIJISl aKTyaJIn3aluu
TEPMHHOJIOTHH.



B cBs3u ¢ ocoObiMu 00pazoBaTeNbHBIMU NOTpeOHOCTSIME oOyyatomuxcs ¢ 311P,
pU TUIAHUPOBAHUM PabOThl yUEHUKA HA YPOKE CIEAYEeT MPUACPKUBATHCS CIEAYIOIINX
MOMEHTOB:

1. IIpu onpoce HEOOXOAMMO: 1aBaTh AJITOPUTM OTBETA; pa3peliaTh MOIb30BATHCS
IUIAHOM, COCTaBJICHHBIM IIpU IIOJTOTOBKE JIOMAIIHErO 3aJaHusl; JaBaTh OoJbllIe
BPEMEHM FOTOBUTHCS K OTBETY y JIOCKH; pa3peliarh AesiaTh NpeaBapUTEIbHbIC 3aIIUCH,
I10JIb30BaThCS HATJISAHBIMU TIOCOOUSIMH.

2. Tlo BO3MOXXHOCTH 3aJaBaThb OOYYalOUIMMCSl HaBOJSALIME M YTOUHSIOIINE
BOIPOCHI, KOTOPbIE IOMOT'YT UM IOCJIE0BATEIBHO U3JI0)KUTh MaTEpHAIL.

3. CucreMaTudecku NpPOBEpSTh YCBOCHHE MaTepuaia [0 TeMaM YPOKOB, JUIS
CBOEBPEMEHHOT0 OOHApYKEHHsI MPOOEIIOB B MPOLLIEIIEM MaTeprale.

4. B nporecce u3yyeHus HOBOTO MaTepraia BHUMaHUE YYCHUKOB oOpalaercs: Ha
HanOoJIee CIOKHBIC pa3Ielibl n3ydaeMoi TeMbl. Heobxoammo varie oOpamarbesi K HUM
C BOMPOCAMH, BBIICHSIONIMMHU TIOHHMMaHHE Yy4eOHOro Marepuaia, CTHUMYIHpPOBATh
BOTIPOCHI IIPH 3aTPYTHEHUSX B YCBOCHUH HOBOTO MaTepHaa.



COJEPXKXAHUME OBYUYEHUA

7 KIIACC
Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKIEr0 MUPA
@®uszuka — Hayka O Impupone. SBieHus npuponsl. DPU3UYECKUE SBICHUS:

MEXaHUYECKHUE, TEIIOBBIC, IJIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Oduznueckue BennuuHbl. U3mepenne pusndeckux BennuuH. Ousndyeckue mpuodophl.
[TorpemHocTs n3MepeHnii MexxayHapoaHas CuCTeMa €AUHULL
Kak ¢wu3uka w  Jgpyrue  eCTECTBEHHbIE HAyKH  U3y4aloT  MPUPOIY.
EcTecTBeHHO-Hay4YHBIM METOJA TMO3HAHUSA: HAOMIOACHUE, I[TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KCHHE THUIOTE3, DKCHEPUMEHT IO MPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBieHus. Onucanue Gu3NIeCKUX SBJICHUN C TOMOIIbIO MOJIETIEH.

Jlemoncmpayuu
MexaHnueckue, TEII0BbIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHS.
dusndeckre nNpuOOpPsl U MPOLETYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

U (POBBIM MPUOOPOM.

Jlabopamophvie pabomwi u onvimol

Omnpenenenue 1EHbl IeJICHUS IKaJIbl U3MEPUTEIBLHOTO Tprbdopa.

N3mepenne paccTosHUM.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeEJA.

Onpenenenue pa3sMepoB MaJbIX TEI.

N3mepenue temreparypbl MpU MOMOIIM KUAKOCTHOTO TEPMOMETpPA M JIATYMKA
TeMIIEpPaTyphl.

IIpoBeneHue nccnenoBaHus MO MPOBEPKE TMIIOTE3bI: JAIBHOCThH MOJIETA LIAPUKA,
MYIIEHHOT'0 TOPU30HTAILHO, TEM 00JIbIlIe, YeM OO0JIbIIE BHICOTA ITyCKAa.

Pa3znen 2. IlepBoHayasibHbIe CBeICHUS O CTPOCHUH BelleCTBA

CtpoeHnue BenecTBa: aToOMbl U MOJIEKYJIbI, X pa3Mepbl. OTBITHI, TOKA3bIBAOIINE
JVCKPETHOE CTPOECHHE BELIECTBA.

JIBikenne yactull BemectBa. CBs3b  CKOPOCTH  JIBWKEHHUS YacTHUIl C
temneparypoil. bpoyHoBckoe gBwxkenue, auddysus. BzaumonelcTBue UacTuil
BEIIECTBA: MPUTSHKEHNE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHMSI BEUIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH W TBEPIBIX
(KpucTaIM4eckux) Tesl. B3auMocCBsI3b MEXKIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSX W WX aTOMHO-MOJICKYJSIPHBIM CTpoeHreM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI.

Jlemoncmpayuu

Hab6nronenne 6poyHOBCKOTO IBHKECHHUSI.

Habmonenue nuddysumn.

Habmronenue siBiieHnit, 00BSCHSIOUIUXCS MIPUTSHKEHUEM UJIH OTTAJIKHBAHUEM
YaCTHI] BEIIECTBA.



Jlabopamopnwvie pabomobl u onvimul
OreHka mraMeTpa aToMa METOZIOM PSIOB (C UCTIOIb30BaHueM (GoTorpadmii).
OnbIThl 10 HAOTIOJICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl
Mexannueckoe aBuxeHue. PaBHoMepHOe U HepaBHOMepHOE JBUKEeHUE. CKOPOCTb.
Cpennsis CKOpOCTb MPU HEPABHOMEPHOM JBHKEHUU. Pacy€r rmyTu u BpeMEeHU JBUKCHUS.
SIBnenue uHepuu. 3aKOH UHEpIMH. B3anmozeiicTBre Tes Kak MpUYMHa U3MEHEHUS
CKOpOCTH ABMXEHHS Tesl. Macca kak Mepa nHepTHOCTH Tena. [ImoTHOCTh BelecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00bEMA BEIlleCTBA.

Cuia kak XxapakTepHCTHKA B3auMoercTBusa Tei. Cuiia ynpyrocty u 3akoH ['yka.
N3mMepeHue cuibl ¢ MOMOIIBIO JUHAMOMETPA. fIBICHHE TATOTEHUS U CUJIA TKECTH.
Cuna TskecTd Ha Japyrux IuiaHerax. Bec Tema. HeBecomocth. CrioxeHHWe CHII,
HaIpaBJICHHBIX MO OJHOW mpsiMol. PaBHOnelcTByromas cui. Cuna tpeHus. TpeHue
CKOJIBKEHHUS U TPEHHE NOKOs. TpeHue B IpUpoI€ U TEXHUKE.

Jlemoncmpayuu
Ha6nronenue MexaHM4ecKoro IBMXKEHHUS Tela.
N3mepenne ckopoCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HaGntonenue siBneHus: MHEPIUU.
Hab6nronenue n3MeHeHusi CKOpoCTH MpU B3aUMOICUCTBUU TEll.
CpaBHeHHE Macc 10 B3aMMOJICVCTBUIO TE.
CrnoxeHue Cull, HalpaBJICHHBIX IO OJHOW MPSMOM.

Jlabopamophvie pabomsi u onvimsl

Onpenenenre CKOPOCTH PaBHOMEPHOTO JIBUKEHUS (IIapuKa B )KUJIKOCTH, MOJEIU
3JIEKTPUUECKOTO aBTOMOOUJISI U TaK J1aJiee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpycKa MM IIapuKa MO HAKIOHHON
IJIOCKOCTH.

OnpeneneHne MIOTHOCTH TBEPIOTO TENA.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSLKEHMS (IeopManuu) mpy>KUHbI
OT NPHUJIOKEHHOMN CHUJIBI.

OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT Beca Tela
U XapaKTepa CONMPUKACAIOLIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra30B

Hasnenne. CriocoObl yMEHBIIEHUS M YBEIMUEHHUS JAaBieHus. JlaBneHue rasa.
3aBUCHMMOCTH JaBJeHUS ra3za oT 00béMa, Temneparypsl. [lepeagada naBieHus TBEPABIMU
TeIaMH, JKHIKOCTAMM M ra3amu. 3akoH Ilackamd. [IHeBMaTMyeckne MalIUHBI.
3aBUCUMOCTh JIaBJICHUS KUAKOCTH OT TiyOuHbl. ['mapocrarnueckuil mapajokc.
Coobmraromuecs cocyasl. ['uapaBamueckre MexaHU3MBbI.

Atmochepa 3emumn u armochepHoe naBieHue. [IpuymHBI  CyliecTBOBaHUS
BO3QylIHOW 000s0uky 3eMin. OnbiT Toppuuemiu. M3mepenne atmocdepHoro



JaBJICHUSA. 3aBHUCUMOCTh aTMOC(EpPHOrO MaBJICHHSI OT BBICOTHI HAJ YPOBHEM MODS.
[TpuGops! 17151 U3MEPEHH aTMOC(PEPHOTO T1aBICHUSI.

JleficTBUe JKMIIKOCTH M ra3za Ha MNOTrpyXEHHOE€ B HHMX Teso. BeiTanmkuBaroias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoraBanue.

Jlemoncmpayuu

3aBUCUMOCTb JIABJICHHS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBieHUs! JKUIKOCTBIO U Ta30M.

Coo0maromuecs Cocyibl.

['mppasnuueckui npecc.

[IposiBieHue necTBUS aTMOCPEPHOTO TABICHUS.

3aBHCHUMOCTh BBITAJIKUBAIOMICH CHUJIBI OT 00BEMA MOTPYXKEHHOW YacTH Tela U
IIJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BRITAIKUBAOUIEH CUIIBbI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue IUIaBaHMs TeJ: IUIABAHWE WM IOTPYKEHHE TEI B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH TEJIa U KUIKOCTH.
Jlabopamophvie pabomwi u onvimol

HccnenoBanne 3aBUCHMOCTH Beca Tela B BOAE OT 00bEMa mOrpyKEHHOU
B JKMJKOCTb YaCTH TeJa.

OnpeneneHre BBITAJKUBAKOLIEH CWIBI, JEHCTBYIOLIEH Ha TEJO, HOrpy:KEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBHCUMOCTH BBITAJKMBAIOIIEH CHIIBI, JEUCTBYIOIIEM HA TeJo
B KHJIKOCTH, OT MACChI TEJIA.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJKUBAIOIIEH CHIIBI, TEUCTBYIOLIEH
Ha TEJIO B JKUJKOCTH, OT 00bEMA MOTPYKEHHON B HKUAKOCTb YaCTH T€Ja U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYMPOBAaHUE JIOAKU U ONIpEIEICHUE €&
IrPy30II0ABEMHOCTH.

Pasznea 5. PaGoTra u MOIIHOCTB. JHEprus

Mexanudeckas pabota. MOIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, 0JIOK, HAKJIOHHAS MJIOCKOCTh. [IpaBuiio paBHOBeCHs
pbruara. IlpuMeHeHue mnpaBuia paBHOBECHS pbluara K OJIOKY. «30JI0TOE TPaBHUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckasa 3Hepruss. Kunerudeckas u nmoreHuuanbHas sHeprud. lIpeBpamenue
OJIHOTO BUJIa MEXaHUYECKOU SHEPTUU B IPYToi. 3aKOH COXPAHCHHSI SHEPTUU B MEXaHUKE.
Jlemoncmpayuu

[Iprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamophvie pabomwi u onvimol

Onpenenenue paOOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKCHUH Tena

10 TOPU30HTAIIBHON TOBEPXHOCTH.

Hccenenosanue ycioBruil paBHOBECHS pblyara.
N3mepenne KII/] HakIOHHON ITIOCKOCTH.

N3ydenne 3aKkoHa COXPAHEHHSI MEXaHUYECKOW SHEPTUHU.



8 KJIACC

Pa3nea 6. TensioBLIe ABJIEHUSA

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUN CTPOCHHUS BEILIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPAKAAIONINE OCHOBHbBIC
IIOJIO’KEHHS] MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Monenn  TBEPIOTo, JKHMJAKOIO M Ta3000pa3HOrO  COCTOSHUM  BEILECTBA.
Kpucrannnueckue n amopdubsie tena. OOBsSCHEHHUE CBOWCTB ra3oB, >KUIKOCTEM H
TBEPABIX TEI HAa OCHOBE IIOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKOM  TEOpUHU.
CMaunBaHMe U KaWUIIPHBIC sIBICHUS. TEIIoBOE pacIiupeHUE U CKATHE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOIO ABMKEHUS YaCTHULL.
Buytpennsa sneprus. CriocoObl M3MEHEHHsI BHYTPEHHEW SHEPTHH: TEIUIoNepenada u
coBepuieHHe paOoThl. Buasl Temonepeaauu: TEMIONPOBOJHOCTb, KOHBEKIIHS,
U3IIyYEHUE.

KonuyecTBo TemioTel. YaenbHas TEIJIOEMKOCTh BelIecTBA. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro OanaHca. [lnaBneHue m oTBepaeBaHUE
KPUCTAJUIMYECKUX BEUIECTB. YJelbHas TemioTra MaBieHus. I[lapooOpa3oBanue u
KoHaeHcauus. Mcmapenue. Kumnenue. VYjaenbHas Temiora mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIEPATYPHI KUIIEHUS OT aTMOC(EPHOTO TABJICHHUS.

BrnaxuocTts BO3myXxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Ipunuunel padoTs! TemnoBeix asurateneit KI1/] tennoBoro neurarens. TennoBbie
JBUTATENIN U 3aIHUTA OKPYKAFOIIEH Cpebl.

3aKOH COXPAaHEHMS U MPEBPALEHUS YHEPTUHU B TEIJIOBBIX NPOLECCAX.

Jlemoncmpayuu
Hab6nronenue 6poyHoBckoro nprxkenus. Habmonenue mudysum.
Habmronenue sBIeHU CMauyMBaHKS M KalMJUIAPHBIX SBJICHUM.
HabGnronenue TemioBoro pacumpeHus Tedl.
N3menenue naBieHus ra3a npu M3MEHEHUU 00bEMa U HAaTPEBaHUM WU
OXJIQXKICHUH.
[TpaBuiia uzmepenus Temreparypsl. Buasl Temionepenaymu.
OxJtaxkaeHue npu COBEPIIEHUH padOTBhI.
HarpeBanue npu coBepiiieHuu pabOThl BHEIIIHUMU CUJIAMHU.
CpaBHeHHUE TEIUIOEMKOCTEHN pa3IUYHBIX BEIIECTB.

Habmronenue kunenus. HabmoneHne mocTostHCTBA TeMIIEpaTyphl TIPH TIJIaBJICHUH.
Moenu TeIUIOBBIX ABUTATEIICH.

Jlabopamophvie pabomwi u onvimol

OnBITH IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJISIPHOTO TIPUTSKCHHUSI.

OnBITH TIO BRIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOMW COJIM MJIH caxapa.

OnbITHI IO HAOIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPIBIX

TEJL.

OmnpeneneHue AaBJIeHUs BO3AyXa B OajUIOHE MITIPHIIA.

OnBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIaBIICHUS BO3AyXa OT €ro 00béMa u
HarpeBaHUs WIH OXJIKICHUSI.



IIpoBepka runoTe3bl IMHEHHON 3aBUCUMOCTH JIMHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.

HabGitoienne n3MeHeHns: BHYTPEHHEW SHEPTUM Tejla B pe3ysbTaTe TeIuIonepeaaun
Y pa0bOThI BHEILIHUX CHUJIL.

HccnenoBanue siBJIEHUS TEIIOOOMEHA IMPU CMEUIMBAHUN XOJIOJHOM U TOpsYei
BOJBI.

OmnpeneneHre KONMMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOW IpHU TEIIO0OMEHE
C HarpeThIM METAUITMYECKUM LUIHHIPOM.

Omnpenenenne yenbHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca UCIapeHusl.

OmnpeneneHre OTHOCUTEIBHOM BIAXKHOCTH 03]1yXa.

Onpenenenne yaenbHOM TEMIOTHI IIJIABJICHHUS JIBJA.

Paznen 7. diaekrpruyeckue 1 MATHUTHBIE SIBJICHUSI

OnexkTpu3aums Tel. J[Ba poma dlEKTpUYECKUX 3apsaoB. B3ammoneinicTBue
3apspKEHHBIX Ten. 3akoH KynoHa (3aBUCHMMOCTB CHJIbI B3aUMOJECHCTBUS 3apsiKEHHBIX
TE€J OT BEJTMYUHBI 3apAJI0OB U PACCTOSHUSA MEXKY TE€JIaMU).

OnekTpudeckoe mnone. Hanpsok€HHOCTh  dnekTpuyeckoro nosst.  [IpuHnummn
CYNEPIIO3UILINH 3JEKTPUUECKUX MOoJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn »snexrpuyeckux 3apsaoB. OJIEMEHTApHBIA JJIEKTPUYECKUU  3apsi.
Crpoenne aroma. IIpOBOIHMKHM M AMDIIEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPHUYECKOTO
3apsza.

DJIEKTPUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MIcTOUHMKH
NOCTOSTHHOTO ToKa. JIeHCTBUS 3JEKTPUYECKOTo TOKa (TEIIoBOe, XHWMHUYECKOE,
MAarHUTHOE). DIEKTPUUECKUNA TOK B KUJKOCTAX U razax.

OnekTpuueckas 1enb. Cuna Toka. DneKkTpuyeckoe HanpsikeHne. COnpoTUBICHUE
IIPOBOJHUKA. Y IEJIBHOE COINPOTHUBIIEHHE BeniecTBa. 3akoH OMa i ydacTka LEenu.
IlocnenoBarenpHOE M NTApaUIEIbHOE COCANMHEHUE TIPOBOIHUKOB.

PaGota u MOmHOCT, 23JIeKTpUueckoro Toka. 3akoH JDxoyms—JleHna.
DNEeKTpUYECKUe 1N U TMOTPEOUTENH 3IIEKTpUUECKOW 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHbIe MarHuThl. B3anMoAencTBHE IOCTOSHHBIX MArHUTOB. MarHutHoe
nojie. MarauTHoe 1osie 3eMJId U €ro 3HaueHHe 11 Ku3HU Ha 3emuie. OnbIT OpcTena.

MaruutHoe T0J€ DJIEKTPUYECKOro ToKa. I[IprMeHeHue »3IEeKTPOMAarHUTOB B
TeXHUKE. JIeCTBME MAarHWTHOrO TOJISI Ha MPOBOAHUK C TOKOM. ODJEKTPOJABUTATEIb
IIOCTOSTHHOTO TOKa. VICrionb30BaHME ANEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIIOPTE.

Onbitel ®Dapanes. SBneHue snekrpoMarHuTHOM uWHAYKUMH. [IpaBuno Jlenna.
Dnekrporeneparop. CrnocoObl MONMYYEHHUS AJIEKTPUUECKOW SHEPIHH. DJIEKTPOCTAHIUU
Ha BO30OHOBIIIEMBIX UICTOUYHUKAX SHEPTUH.

Jlemoncmpayuu

Onextpuzanus Tell. J[Ba poaa 3JEKTPUYECKUX 3apsI0B U B3aUMOJEHCTBUE

3apsSLKEHHBIX TEJL.

Y CTpONCTBO U AEHUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] UHAYKIHS.



Llemoncmpayuu
3aKOH COXPAHEHMS JEKTPUYECKHUX 3aPSI0B.
[IpOBOIHUKY U AUBTIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA. JIeHCTBUA SIIEKTPUYECKOTO TOKA.
DNEeKTPUYECKUNA TOK B KUIKOCTH. 1'a30BbIN pa3psia.
N3MepeHne cuilbl TOKa aMIIEPMETPOM.
N3MepeHne 37eKTpUUEeCKOTO HANPSKEHUS BOJIBTMETPOM.
Peocrar u mara3uH conpoTusieHuil. B3aumMoaeicTBHE NOCTOSHHBIX MATHUTOB.
MopaenupoBaHue HEBO3MOXKHOCTHU Pa3ICICHUS MOJIOCOB MAarHUTa.
MopaenupoBaHuE MAarHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB.
OneiT Opcrena. MarHUTHOE 1MOJIE TOKA. DIEKTPOMArHUT.
JlelicTBHE MarHUTHOTO TOJIsI HA TIPOBOJHUK C TOKOM.
DJIEKTPOIBUTATEND OCTOSHHOTO TOKA.
HccnenoBanue SBICHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

OnbITHI CDapaILe;I. 3aBUCHUMOCTD HaIIpaBJICHUA HHAYKIIMOHHOI'O TOKA OT YCJ'IOBHﬁ
€I'0 BOBHMKHOBCHMSI.

SHGKTPOI‘GHepaTOP ITIOCTOAHHOI'O TOKA.

Jlabopamophvie pabomwi u onvimol

OnbITHI TI0 HAOTIOICHUTO SJICKTPU3AIMH T MHAYKIINEH U PH COTIPUKOCHOBECHHH.

WccnenoBanue neiicTBUS 3JIEKTPUUECKOTO MO HA MPOBOJAHUKHU U JIUDIICKTPUKH.

COopka u mpoBepka pabOoThI IEKTPUUECKOMN IIENMU TOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHie CUIIbI TOKA.

N3mepenue u peryaupoBaHie HAMPSKEHUS.

HccnenoBanue 3aBUCMIMOCTH CHIIBI TOKA, HAYIIETO Yepe3 PEe3nucTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnBITB, JIEMOHCTPHUPYIONIUE 3aBUCHMOCTH DJEKTPUUYCCKOTO COMPOTHBICHUS
MIPOBOJIHUKA OT €T0 JJIMHBI, TUTIOIIAIA MTOTIEPEUYHOTO CEUCHHUS U MaTepHaIa.

[IpoBepka mpaBmiIa CIOKEHUS HAMPSHKEHUN MPU TOCIE0BATEIIbHOM COSIMHEHUH
IBYX pe3uctopoB. [IpoBepka mpaBuiia st CHIIBI TOKA TIPH MapajieIbHOM COSIMHEHUN
pesuctopoB. OrmnpeneneHue pabOThl ANEKTPUUECKOTO TOKA, UIYILIETO Yepe3 Pe3UCTOp.
OnpeneneHne MOITHOCTH AJICKTPUYECKOTO TOKA, BBIACISEMOM HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA, MAYIIETO Yepe3 JIAMITOUKY,

OT HaIIpsKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOICHCTBUS TIOCTOSTHHBIX MarHUTOB.

N3yueHnne MarHuTHOTO OISl IOCTOSIHHBIX MarHUTOB MTPH UX 00bEIMHCHUN 1
pa3/IeeHUN.

HccnenoBanue neiicTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnbITB, JACMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KaTYIIKH
C TOKOM ¥ MarHuTa OT CHJIbI TOKa ¥ HAaIpaBJICHUs TOKA B KAaTYIIIKE.

N3yyenune AeicTBUS MAarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

OMnBITH TIO UCCIICIOBAHUIO SBJICHHSI SJIEKTPOMArHUTHON WHIYKITUH:

HCCICAOBAHHUC W3MEHECHUH 3HAUCHUS U HarpaBJICHUA MHAYKIIMOHHOI'O TOKA.
10
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Paznen 8. Mexannuyeckue siBJICHUSA

Mexannueckoe  JBHKeHME. MarepuanbHas  Touka. Cucrema  orcuéra.
OTHOCUTENPHOCTh ~ MEXAaHUYECKOTO  JIBKEHUSA. PaBHOMEpHOE  NPSMOIMHEHHOE
nBrkeHue. HepaBHOMepHOe mpsAMoJiMHEWHOe aBuxkeHue. CpeiHsii U MIrHOBEHHAas
CKOpOCTb T€JIa TP HEPABHOMEPHOM JIBHIKECHUHU.

Yckopenue. PaBHOyckopeHHOE TIpsiMoSIMHEHOE IBMKeHHe. CBOOOIHOE MMaIeHNe.
Omnbitel ['anunes.

PaBHOMepHOE nBMXKEHHME IO OKpyXkHOcTu. Ilepmon m wactora oOpamieHws.
JIuHenHas u yrioBast CKOpOCTH. LIEHTpOCTpEMUTEIBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprorona. Bropoit 3akoH Hperorona. Tpetuit 3axkoH HprotoHa.
[IpyHUIMN CYNIEPIIO3UIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUs CKOJbXKECHUS, CHJIA
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSKeCTU U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOHOTO TaJCHHUS.
JBmxenue miaHeT Bokpyr Connna. IlepBas kocmuueckasi ckopocTs. HeBecomocTh u
neperpy3Ku.

PaBHOBecre wmaTepuanbHOM TOUKH. AOCONIOTHO TBEpPAOE Teino. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpamieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Ttema. M3meHeHue wumnynbca. WMIynasec cuilbl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexannyeckast pabota U MOIIHOCTb. PaboTa cui TsbKecTH, ypyroctu, TpeHus. Cs3b
sHepruu u pabotsl. [loTeHIIMambHAs PHEPTUS Tela, MOJHATOTO HaJl MOBEPXHOCTHIO 3€MITH.
[ToreHumanbHast »Heprust cxaTod mNpyxkuHbl. Kunetndeckass osHeprusi. Teopema o
KUHETUYECKOU PHEPTHU. 3aKOH COXPAHECHHUSI MEXaHUYECKOM SHEPTHUH.

Jlemoncmpayuu

Habutoienne MexaHn4eckoro JBUKEHHsSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

CpaBHEHUE IMyTEW U TPACKTOPUMN JBUKEHUS OJIHOTO U TOTO K€ T€JIa OTHOCUTEIIHBHO
pa3HBIX TEJI OTCYETA.

N3mepeHne cKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOI'O IBUKECHUS.

HabGuroienue 1BMKEHUs Tesla o0 OKPYKHOCTH.

HaGmonenne MexaHMYeCKUX SIBICHHUM, TNPOUCXOMAIIMX B CHUCTEME OTCYETa
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBMKEHWU OTHOCHTEIBHO KaOWHETa
(du3uKH.

3aBUCHUMOCTh YCKOPEHUS TeJla OT MACChI TeNa U IEMCTBYIOIIEH Ha HETO CHJIBI.

HaGnronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBHUH TEII.

N3menenue Beca Tea pu yCKOPEHHOM JBHKECHUM.

IIepenaya umMmyJsibca Ipy B3aMMOAECHUCTBUHU TEJL.

[IpeoOpazoBanust SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.

Habmtoienue peakTUBHOTO ABMXKECHUS.

COXpaHeHI/Ie MEXaHUYECKOU OHCPIruu 1mnpu CBO60,Z[HOM HaaCHuH.
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Jlabopamopuvie pabomul u onvimoi

KoncTtpyupoBanue TpakTta AJid pa3roHa 1 JadbHEUIIEro paBHOMEPHOTO JBUKECHHUS
IIApUKA UIH TEIEKKH.

Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUs OpycKa MM JIBUYKEHUS 1apHKa I10
HAKJIOHHOM IJIOCKOCTH.

Omnpenenenrue yCKOpeHUs Tena MPU paBHOYCKOPEHHOM JBHMKEHHUM 110 HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHU MPHU PAaBHOYCKOPEHHOM JBUKCHUU
0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TUIOTE3Bl: €CIM MPU PABHOYCKOPEHHOM [IBIKEHHHM 0€3 HayalbHOMN
CKOPOCTHM IYTH OTHOCSTCS KaK psAJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIME
IPOMEXYTKHA BPEMEHU OJNHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUSI CKOJBKEHHS OT CHJIBI HOPMAaTbHOTO
JIaBJICHUSL.

Onpenenenne Ko3hPUIIMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThl CHIBI TPEHUS TMPH PABHOMEPHOM [BMKCHHH Tella IO
TOPU30HTAJIBHON MOBEPXHOCTH.

Onpenenenue paboOThl CHIIBI YIPYTOCTH MpPHU MOABEME Ipy3a € HCIOJIB30BAaHHUEM
HEMOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpaHEHUsI SHEPTUU.

Pa3znen 9. Mexann4yeckue Koj1e0aHusI U BOJIHbI

KonebarenbHoe aBmxeHne. OCHOBHbIE XapaKTEPUCTUKU KOJIEOAHUMN: MEpPHOI,
4acToTa, aMIUIMTyaa. MaremaThdecKkuii W TPYKUHHBIM MasTHUKU. [IpeBpameHue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHHUH.

3aryxatouue kosneOanus. BeiHyxaeHHbIe KojieOaHus. Pe3onanc. MexaHuueckue
BOJIHBI. CBOMCTBA MeXaHMYECKUX BOJIH. [IpomonpHblE M monepeyHble BOJIHBL. J[nuHa
BOJIHBI U CKOPOCTb €€ pacIpoCTpaHeHus. MexaHW4ecKre BOJIHBI B TBEPAOM TEIIE,
CEHCMHUYECKNE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicOTa TOoHA. OTpaxkeHue 3Byka. WHPpa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu
Ha6moienue xosnebanuii Tei noa JeHCTBUEM CHUJIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xoneGanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGnronenue BeIHYKIEHHBIX KOJICOaHMI 1 pe30HaHca.
PacnipocTpanenne npo1oiabHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
Habmoienne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.

Jlabopamophbvie pabomwi u onvimol
Omnpenenenre 4acTOThl ¥ MEpHo/ia KOJIeOaHN MaTeMaTHIECKOTO MasiTHUKA.
Omnpenenenre 4acToThl U Meproia KoueOaHuil MPY>KUHHOTO MasiTHUKA
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HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJICOAHMM MTOBEIIIEHHOTO K HUTHU TPy3a

OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/ia KoiaeOaHul NMPYKUHHOTO MAasiTHUKA OT

MAacchl rpy3a.

[IpoBepka HE3aBUCUMOCTH MEpHOJia KoJIeOaHUil rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpysa.

OMnBITHI, AEMOHCTPUPYIOIINAE 3aBUCUMOCTh TIEPHOJIa KOJIeOaHU TPY>KUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

Paszgea 10. D1eKTpOMAarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI
DJIEKTPOMarHuTHOE noJie. DIJIEKTPOMarHUTHBIE BOJIHBI. CaoiicTBa

QJICKTPOMAIrHUTHBIX  BOJIH. [MIxana QJICKTPOMAIrHUTHBIX  BOJIH. Hcnonp3oBaHue
QJICKTPOMAIrudUTHBIX BOJIH IJIA COTOBOM CBSI3H.
3JIGKTpOMaI‘HI/ITHaH IIpupoaa CBCTaA. CKOpOCTB cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH. BOJTHOBBIE CBOMCTBA CBETA.

Jlabopamophwsie pabomwi u onvimol
N3yuyeHune CBOMCTB AEKTPOMATHUTHBIX BOJIH C MOMOIIBI0 MOOMIIBHOTO TEIE(POHA.

Pa3gen 11. CBeToBbI€ IBJIEHUSA

JlyueBass monenp cBera. Mcrtounuku csera. lIpsmosimHENHOE pacnpoCTpaHEHHUE
ceera. 3atmeHus Connua u Jlynsl. Otpaxkenue cBeta. Ilnmockoe 3epkano. 3akoH
OTpaKEHUS CBETA.

[Ipenomnenue cBera. 3aKOH MpeoMIIeHUs cBeTa. [10IHOEe BHYTpEHHEE OTpaXKEHUE
cBeTa. Mcnonb30BaHKEe MOJHOTO BHYTPEHHETO OTPAXKEHHUSI B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xon nmyueit B nuH3e. OnTuyeckas cucrema (poroamnmapara, MUKpPOCKOIAa U
Teneckona. I'ma3 kak onrudeckas cucremMa. bam3opykocTs U TalTbHO30PKOCTb.

Pasznoxenue 6enoro csera B criekTp. OnbiTel HetoTOHA. CliokeHue CreKTpaabHbIX
1uBeToB. /lucnepcus cera.
Jlemoncmpayuu

[IpssMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue cBera.

Ontuyeckuii CBETOBOI.

Xon nyyei B coOuparolieit JImH3e.

Xox 1y4yer B pacCEenBaroILIEH JINH3E.

[Tonyyenue n300pakeHUi ¢ TOMOIIBIO JIUH3.

[Tpuntun aeicTBus hoToanmapara, MUKPOCKOIIA U TEJIECKOTIA.

Monenn rnasa.

Paznoxenue 6e5oro cBera B CIEKTp.

[Tomyuenune 6em0ro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX I[BETOB.
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Jlabopamopnvie pabomol u onvimol
HccnenoBanue 3aBUCUMOCTH yTiia OTPAKEHUSI CBETOBOTO JIyda OT yriia MaJcHHUs.
N3ydenne xapakTepuCTHK H300pakeHUs IPeIMETa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH YIJIa MIPEIOMIICHHUSI CBETOBOTO JIyda OT YIJia MaJAeHUS
Ha TPAHMIIC «BO3TYX—CTEKIION.
[Tomrydenne n300pakeHHid ¢ TOMOIIBIO COOMPAIOTIIEH JIMH3HI.
Omnpenenenre GOKyCHOTO PACCTOSTHUS M ONTHUYECKON CHIIBI COOMPAIONIEH TUH3BI.
OnBITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIEKTP.
OnbITHl IO BOCHPUSTHIO I[BETA MIPEAMETOB MPU UX HAOIIOJEHUM Yepe3 1BETOBHIC
(UIBTPHI.

Pa3znen 12. KBanroBble ABJIeHUSA

Onwitel  Pezepdopna u manerapnass monaens aroma. Mogenb atoma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBanTel. JInHedaThie CIIEKTPHI.

PanpunoaktuBHOCTh. Asb(a-, OeTa- U raMma-u3nydeHusi. CTpoeHHe aTOMHOTO sipa.
Hyknonnas moaens atroMHOTO siapa. M3otonsl. PangnoaktuBHele npeBpamienus. [lepron
MOJIypaciajia aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHS 3apsSI0BOTO MW MAaCCOBOTO YHCEIN.
DHeprus CBsA3U aTOMHBIX aaep. CBsA3b MacChl U SHEPTUU. Peakuuu CUHTE3a U JIeJICHUS
anep. Ucrounuku sueprun CoJiHIa U 3BE3.

SAnepHas osHepreruka. JIeWCTBUA pPaJAMOAKTUBHBIX W3IyYEHUN HAa IKUBbBIC
OPTaHU3MBI.

Jlemoncmpayuu
CrexTpbl U3ITy4eHUS U MOTJIOIIEHUS.
CrekTpbl pa3IMYHbIX Ta30B.
CnekTp Bogopo/ia.
Ha6nronenue tpekoB B kamepe Buiibcona.
PaboTa cuéTunka HOHUBUPYIONTUX U3ITYUCHUH.
Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophwvie pabomwi u onvimol

Habmoienne CrTomHbIX U IMHEHYAThIX CIEKTPOB U3ITyUeHUSI.

HccnenoBanue TPEKOB: M3MEPEHHUE YHEPTUU YACTHIIBI IO TOPMO3ZHOMY IyTH (I10
dboTorpadusm).

N3mepenne pagnoakTHBHOTO (hoHa.

IHoBTOpHUTEIBLHO-00001IAOIIMIA MOAYJIb

[ToBTOpPUTENBHO-00001IAIOINNA MOIYJb MpeJHa3HAYEeH JId CHUCTEMaTH3aluu U
00001I1eHNsT TPEIMETHOTO COJCPKAHUS U OMbITA ACATEIbHOCTH, MIPUOOPETEHHOTO TIpU
U3y4YeHHH BCEro Kypca (U3HKH, a Takxke I [OATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY »5K3aMeHy 1o (u3uke A oOydyarommxcsi, BbIOpPAaBIIMX 3TOT
y4eOHBIN MIpeIMET.
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IIpr u3ydeHMH AAHHOTO MOXYJIS PEAIU3YIOTCA W CUCTEMATH3UPYIOTCS BHJbI
JESTEIbBHOCTH, HA OCHOBE KOTOPBIX 00€CIIEYMBAETCS TOCTHKEHUE TIPEIMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yIbTaTOB o0yueHus, dbopmupyetcs
€CTECTBEHHO-HAYYHAs] T'PaMOTHOCTB: OCBOEHHE HAYYHBIX METOJOB MCCIENOBaHUSA
SIBJICHUI NPUPOJIbI U TEXHUKHU, OBJIAZICHUE YMEHUSAMH OOBSICHITH (PU3NUECKUE SBIICHUS,
IPUMEHSAS TOJyYCHHBIC 3HAHUWSA, pellaTh 3aJadyd, B TOM YHCIE KAa4eCTBEHHBIE U
DKCIEPUMEHTAIIbHBIE.

[IpuHIMNIMANBEHO JESITEIRHOCTHBIM XapakTep JAHHOTO pasjena pealinu3yercs 3a
C4€T TOro, YTO OOYUAIOIIMECS BBINOIHSIOT 33/1aHUS, B KOTOPBIX UM NPEAJIAraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUM pacro3HaBaThb U HAy4HO OOBACHATH (PU3HUECKUE
SIBJICHUS B OKPY’KAIOLIEN ITPUPOJIE U ITIOBCETHEBHOM KU3HU;

HCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIENOBaHUS (DU3UUECKUX SIBICHUH, B TOM
YUCIIe A1 IPOBEPKU TUIIOTES U MOIYYEHHS TEOPETHUECKUX BBIBOJOB;

OOBSACHATh HAy4YHBIE OCHOBBI HaWOOJIE€ BaXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIpUMEp, NPAKTHYECKOTO MCIOJIB30BAHUSA PA3JIUYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILCHHS M COXPAHECHHMS BCEX H3BECTHBIX BHJIOB
DHEPIUH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOTPAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpaBJIICHO Ha
JOCTUKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare uszydeHuss (uU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
y oOyuaromierocst 0yayT copMUpoBaHbl CAEAYIOMINE TUYHOCTHBIE PE3yJIbTAThl B YACTH:

1) nAaTPHOTHYECKOT0 BOCIIUTAHMSA:

NPOSIBIICHUE UHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUHCKOMN
bu3nYecKoil HayKH;
IIEHHOCTHOE OTHOIICHHE K IOCTHKEHUSAM POCCUHUCKUX YUEHBIX-(DU3UKOB,

2) TPa’KIAHCKOT0 M TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUSI:
FOTOBHOCTh K AaKTHUBHOMY YYacTHIO B OOCYXJCHUU OOIIECTBEHHO-3HAYUMBbIX

U OTUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JTOCTUKEHUMN
busuKy;
OCO3HaHHUE BAKHOCTH MOPAIbHO-ITUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUYEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHMS :

BOCIIPHATHE ICTETUUECKUX KaueCTB (PU3UUYECKON HAYKHU: €€ TApMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO TIO3HAHUSI:
OCO3HaHME [IEHHOCTH (PU3NYECKON HAYKH KaK MOILHOTO MHCTPYMEHTA MTO3HAHHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOIEH KYJIbTYPHI;

pPa3BUTHE HAYYHOU JIF0O003HATENLHOCTH, HHTEPECa K UCCIIEA0BATEIbCKOM
NEATEIIbHOCTH;

5) popMupoBaHNA KYJIbLTYPHI 310POBbSI M SMOIHOHATLHOTO 0JIATOTIOJTYYHSI:
OCO3HaHWE LEHHOCTH  Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPABWIJI 0€30MacHOTO TOBEJACHHS HAa TPaHCIOPTE,
Ha JIOpOTax, C AJICKTPUICCKUM U TEIUIOBBIM 000PYI0BAHUEM B JOMAITHUX yCIIOBUSX;
c(hOpMHUPOBAHHOCTh HaBBIKa PEQIICKCUU, TPU3HAHUE CBOETO IpaBa Ha OMIMOKY U
TaKOT0 K€ TIpaBa y JPYroro 4ejoBeKa;

6) TPY10BOT0 BOCTIMTAHMSA:

AKTUBHOE YYacTUE€ B PCEIICHUU TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTeNbHON OpraHu3aIlui, Topojaa, Kpas) TEXHOJOTHYECKOM W  COIUAIBLHOM
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUC/Ee U (PU3NYECKUX 3HAHUM;

MHTEpEC K MPAKTUYECKOMY U3YyUECHUIO MPodeccuii, CBI3aHHbBIX C (PU3UKOM;
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7) 3K0JIOrNYEeCKOr0 BOCIIMTAHHUS:

OpHUEHTAIMs Ha NMpUMEHEeHUEe (HU3NYECKUX 3HAHUM 71 PEIIeHUs 3aJa4 B 00J1acTH
OKpYyXXalollleld Cpeabl, IUIAaHUPOBAHUS TIOCTYNKOB U OIICHKM WX BO3MOXHBIX
MOCIICICTBUM JIJIs1 OKPY>KAIOILEH CPEIbl;

OCO3HaHHE II100aTBHOr0 XapaKkTepa KOJOTUYECKHUX MPOOJIeM U IyTeH X PEIICHHUS;

8) amanTanuu K N3MeHSIIOIIUMCSl YCJIOBUSIM COIUATBHON W MPUPOTHOI Cpeabl:

NOTPEOHOCTh BO B3aUMOCHCTBUU TIPU BBHIMOJTHEHUH HCCIIEJOBAHUHN U TIPOEKTOB
(bu3nYecKoil HaNPaBIEHHOCTH, OTKPHITOCTb ONBITY U 3HAHUSIM JIPYTHUX;

MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO IeATEIbHOCTb;

NOTPpeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM YuCie POPMYIUPOBAThH UJICH,
MOHATHS, TUITOTE3bI O (PU3NIECKUX 00BEKTAX U SBICHUSX;

Ooco3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEM B o0JyiacTu
bu3uKy;

IJIAHUPOBAHKUE CBOETO PA3BUTHUS B TPUOOPETEHUH HOBBIX (DU3NUECKUX 3HAHUIA;

CTPEMJICHHE aHATTM3UPOBATh U BBISBISTH B3aUMOCBSI3H IMPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHU;

OLICHKA CBOMX JICMCTBUU C YYETOM BIIMSHUS HA OKPYKAIOLIYIO CPENY, BOSMOXKHBIX
IJI00JIBHBIX MOCIEACTBUMH.

METAINIPEAMETHBIE PE3YJIBTATDI

B pesynbrare ocBOeHUS MpOrpaMMmbl M0 (U3MKE HA YPOBHE OCHOBHOIO OOIIIETO
oOpazoBaHusi y oOydaromierocsi OyayT chopMUpOBaHbl METANPEAMETHbBIE PE3yJIbTAThl,
BKJTIOYAIOIIHE M03HABATEIILHBIC YHUBEpCAIbHBIC y4eOHbIE TEHCTBUA,
KOMMYHUKATHBHBIC YHUBEPCAITbHBIC ydeOHbIe JEHCTBUSA, PETYISATUBHBIE
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble Jlornueckue JaeiicTBUA:

BBISIBIISATH U XapaKTePU30BaTh CYIIECTBCHHBIE IPU3HAKH 0OBEKTOB (SIBJICHUH);

yCTaHABJIMBaTh CYIIECTBEHHBI TPU3HAK KilacCU(UKALUKM, OCHOBAHUS ISt
000011IeHUs U CpaBHEHUS,

BBISBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pacCMaTpUBacMbIX (aKTax,
JAHHBIX ¥ HAOMIOJCHUSX, OTHOCSIIUXCS K (PU3MUESCKUM SIBICHUSM;

BBISIBIISATh TIPUYNHHO-CIICJICTBCHHBIE CBSI3M NIPH U3YUCHUHU (PU3NUCCKUX SIBJICHHHN U
MPOIIECCOB, JENaThb BBIBOJABI C WCIOJB30BAaHUEM JIENYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIFOUCHHH, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBS3IX (PU3MUECKUX BEJINYNH;

CaMOCTOSITEJIbHO BBIOMpaTh CcHoco0 perieHus ydeOHoOM Quianueckod 3amadu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHUS, BBIOOP HaAMOOJIEE MOIXOJSIIETO C
y4ETOM CaMOCTOSITEILHO BBIACICHHBIX KPUTEPHUEB).
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ba3oBble ucciaenoBarTeabCKHe JeCTBUSA.

MCII0JIb30BaTh BOMPOCHI KAK UCCIEIOBATEILCKUA HHCTPYMEHT MO3HAHUS,

MPOBOJIUTH IO CAMOCTOSITENIBHO COCTABIICHHOMY IUIAHY ONBIT, HECIOXKHBIN
(bu3HYeCKUil SKCIEPUMEHT, HeOOJIbIIIOE HCCeOBaHNe (PU3UUECKOTO SIBJICHUS, OIIEHUBATh

Ha TMPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAITUIO, TIOJYYCHHYIO B XOJI€
WCCIICIOBAHHUS UJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOpMYJIMpOBaTh O0O0OOIIEHHUSI M BBIBOJBI IO pe3yjibTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTBITA, HCCIICIOBAHUS;

MIPOTHO3WPOBATh BO3MOXKHOE JajibHEHIee pa3BUTHE (U3UYECKUX IMPOIECCOB,
a TakKXXe BBIIBUTATH MPEIOIO0XKEHUS 00 UX Pa3BUTHUU B HOBBIX YCIIOBHSIX U
KOHTEKCTaX.

Pabora ¢ nndopmanmueii:

OPUMEHATh Pa3jIUYHbIE METOJbl, HMHCTPYMEHTBI M 3alpoChl MPHU TOUCKE
U 0TOOpE MH(POPMALIMH UK JAHHBIX C YUYETOM MPEIOKEHHON yueOHOU (pru3ndyeckoi
3a]1aui;

aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(POPMALIUIO
Pa3IMYHBIX BUIOB U (OPM IPEICTABICHMUS,

CaMOCTOSTENIbHO BBIOMPATh ONTUMANIbHYIO (DOPMY Mpe/ICTaBIECHUs HHPOPMALIMK U
WUIFOCTPUPOBATh PEIIAEMBIE 3a/Jaud HECJIOKHBIMU CXEMaMH, AuarpaMMaMH, HWHOH
rpauKoil 1 ©X KOMOMHAIIUSIMHU.

KoMMyHUKaTHBHBIE YHUBEPCAJIbHBbIE YUeOHbIE IeHCTBUSA:

B Xoj€ OOCyXJeHUs y4eOHOro marepuana, pe3yJbTaToB Ja0OpaTOPHBIX padoT
U TIPOCKTOB 3aJlaBaTh BOIIPOCHI 1O CYIIECTBY OOCYXIaeMOW TEeMbl M BBICKA3bIBAThH
UJiey, HaIICJICHHbIE Ha pelieHue 3a7ayd W MoJjepkaHue OJarokenareabHOCTU
OOIIICHUS,

COIIOCTABJISITh CBOU CYXJCHUS C CYXKJICHUSIMH APYTUX YYaCTHUKOB JMAjIOTa,
00HaApYKMBATh PA3INUMEC U CXOJACTBO MO3UIIHM;

BBIPA)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEJCTABIIATH PE3YJIbTAThl BBIMOIHEHHOTO (PU3UYECKOTO OIbITa
(PKCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA).

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHTHON ¥ MHIUBHUIYaTbHOM
paboThI PU PEIICHUH KOHKPETHOU (PU3NYECKON TTPOOIEMBI;

IPUHUMATh LIEJM COBMECTHOM AEATEIbHOCTH, OPraHU30BBIBATH HACHUCTBUS IO €€
JOCTIDKCHUIO: PACTIPEIEISITh POJId, 00CYXIaTh MPOIECCHl U Pe3yJIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JTIOJICH;

BBITIOJTHSITH CBOKO YacTh PaOOTHI, JOCTUTasi KAYECTBEHHOTO Pe3yiIbTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU ACHUCTBHS C APYTUMU YI€HAMU KOMaH/IbI;

OIICHUBATh KaueCTBO CBOETO BKJIaja B OOIIUM MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIbHO C(POPMYITMPOBAHHBIM YyYaCTHUKAMHU B3aUMO/ICHCTBUSI.
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PeryasiTuBHbIE YyHHBEpPCAJIbHbIE YUeOHbIE JeiiCTBUS
Camoopranusanus:

BBISIBIISITh TPOOJIEMbl B KU3HEHHBIX U YUYEOHBIX CHUTYyalUsSX, TPEOYIOIMX st
penieHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTUPOBATHCA B PA3JIMUHBIX MOJAX0/IaX MPUHSITHUS PEIICHUN (MHAUBUIYaTbHOE,
MPUHATHE PEILICHUS B TPYIIIE, IPUHITUE PEIICHUHN TPYIIION);

CaMOCTOSITEIIbHO COCTABJISITh AJITOPUTM pelieHUsT (GU3NIECKON 3a1aunl WK IIaHa
UCCJIEIOBAHUSI C YYETOM HMEIOIIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJiaraeéMble BapuaHThl PEIICHHI;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OIEHKY CUTYaIlMHU U TIPEAJiarath IJiaH €€ U3MECHCHUS;

OOBSICHSATH MPUYUHBI JOCTHXKEHUS (HEOCTUKEHHUS ) PE3YJIbTATOB JIEITEIHHOCTH,
JaBaTh OIIEHKY NPHUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JEATCIBHOCTh (B TOM 4YHCIE B XOJI BBHITIOJIHEHUS
(GU3MYEeCKOro HCCIEOBAaHUSl WJIM IPOCKTAa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
WU3MEHUBIIMXCS CUTYyaI[ui, yCTAaHOBJIECHHBIX OIMOOK, BOSHUKIIINUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA LIEJIH U YCIOBUSM.

CTaBUTh ce01 Ha MECTO JPYyroro 4ejJoBeKa B XOJ€ CIOpa WIH JUCKYyCCHUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHHUS U JIOTUKY JIPYTroro.

NpU3HABaTh CBOE NpPaBO Ha OMMUOKY MpU peHIeHUH (PU3WYECKUX 3a1ad  WiH
B YTBEPIKICHHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEAMETHBIE PE3YJIBTATDBI

K xonIy 00y4ueHus B 7 Kjacce IpeIMETHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: (HU3WYECKHEe W XUMHYECKHE SIBJICHUS, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIb, THUIOTE3a, SAUHUIBI (DU3UYCCKUX BEIMYMH, aTOM, MOJICKYJa,
arperaTtHble COCTOSTHUS BelecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
IBIWKEHWE  (paBHOMEpPHOE, HEPaBHOMEpPHOE, MPSIMOJIMHEHHOE),  TPAaCKTOpHS,
paBHOACUCTByIOIIas cui, naedopmarusa (ympyras, TIUIacTUYecKas), HEBECOMOCTb,
COOOIIIArIIUECS COCYIbI,

paznuyaTth sBiAeHUs (AudQy3us, TEMIoBOE€ [IBIKEHHE YacTUIl BeEIleCTBa,
PaBHOMEPHOE JIBMIKEHHE, HEPAaBHOMEPHOE JIBHIKCHHE, MHEPIIUS, B3aHMMOJICHCTBHE TE,
paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOM OCBIO BpAIIECHHUS, Nepenadya IaBJICHUS
TBEPABIMU TEJIaMH, JKHJIKOCTIMH W ra3zaMu, aTMOc(hepHOe JaBjCHHUE, IUIaBaHUC T,
MIPEBPAIICHUS] MEXaHUYECKOW DPHEPTHHN) MO0 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHUC;

pacno3HaBaTh MPOSIBICHUE MU3YUYECHHBIX (PU3NYECKUX SIBJICHUN B OKPY’KAIOIIEM MHpE,
B TOM uHnciie GU3NYECKUE SABJICHUS B PUPOJIE: TPUMEPDI ABUKEHUS C PA3IMYHBIMU
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CKOpPOCTSIMM B XMBOW M HEKUBOM IPUPOJE, NEUCTBUE CHIIBI TPEHUS B NPUPOJE U
TEXHUKE, BJIMSHUE aTMOC(EpHOro AABJIECHUS HA >KMBOW OpraHu3M, IUIaBaHUE pbIO,
pbplYard B Telie YeJIOBEeKa, NMPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO,
BBIJIETISATH CYIIIECTBEHHbBIE CBOWCTBA (IIPU3HAKHU) (PU3UUECKUX SBICHU;

OMUCHIBATh M3yYEHHBbIE CBOWCTBA Tel M (UINYECKUE SIBICHUS, HCIOIB3Ys
dusznyeckue BenMUUHbI (Macca, 00BEM, TNIOTHOCTh BEIECTBA, BPEMSI, MyTh, CKOPOCTb,
CPEIHsIsl CKOPOCTb, CHJIA YIIPYTOCTH, CHJIa TSDKECTH, BEC Tella, cujla TPEeHUs, aBJIeHHe
(TBépHoro Tema, JKUIKOCTH, Ta3a), BBITAIKUBAIOLIAs CUJIA, MEXaHU4eckas palora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbl, KOI(D(PUIMEHT TMOJE3HOrO0 JAECUCTBUA
MEXAHU3MOB, KMHETHYECKAsl W IMOTEHLMAJIbHAS SHEPrus), MpH OMNMCAHUU INPABUIBHO
TPaKTOBaTh (PU3UUYECKUN CMBICI HCTOIB3yEMbIX BETUYHMH, X 0003HAUCHUS U €IUHULIBI
bu3nYeCKuX BENUYHMH, HAXOAUTH (HOPMYJIbI, CBSI3BIBAIONIME JAHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTMMH BEJIHYMHAMH, CTPOUTh TpadUKH H3YYEHHBIX 3aBUCHMOCTEH
(u3NYECKUX BEJTUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHUSI U IPOLIECCHI, MCHOJB3Ys
MpaBWia CIOXKEHUs CUJl (BI0JIb OJHOM TpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMena, mpaBWIO paBHOBECHs phluara (0OJ0Ka), «30J0TOE€ MPaBUIIO» MEXAHMKH,
3aKOH COXPAHEHHs MEXAaHWUYECKOM DHEPruH, NPU OTOM JaBaTh CJIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3alIMChIBATh €TO MATEMAaTUUYECKOE BBIPAXKECHHUE;

OOBACHATH (PM3HYECKHUE SIBJICHUSA, MPOLIECCHl U CBOMCTBA TE€Jl, B TOM YHCJIE U B
KOHTEKCTE  CUTyallud  IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1—2 JOrMYeCKHX I11aroB
C onopoii Ha 1—-2 u3y4eHHBIX CBOMCTBA (PU3UUECKUX SIBICHUH, PU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiath pacu€THele 3a7aud B 1—2 NEHCTBHS, MCHOJB3YysS 3aKOHbI M (HOPMYJIbI,
CBSA3BIBAIOIME (PU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHajlu3a YCJIOBHS 3aJlaud
3aMMChIBATh KPATKOE YCIOBUE, MOJACTABIATH (PU3MUYECKHE BEIUYUHBI B (OPMYNbl U
IPOBOANUTH Pacy€Thl, HAXOAUTH CIIPABOYHBbIE JAHHbIE, HEOOXOAMMBIE IS PELICHHS
3aJlay, OLlEHUBATh PEATUCTUYHOCTD MOTYYEHHOU PU3NYECKON BETUUNHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIMTh MPH MOMOLIM (PU3UUECKUX
METOJOB, B OIIMCAHUM MCCJIEAOBAHUSA BBIACIATL IIPOBEPSIEMOE IIPEIIIOJIOKEHUE
(rumoTe3y), paznuMyaTh M HMHTEPIPETUPOBATH IIOJIYYEHHBIM pe3yjibTaT, HAXOAUTH
OLIMOKY B XOJI€ OIbITA, JIeJaTh BHIBOJBI 110 €T0 Pe3ybTaTaM;

MIPOBOJIUTh OMBITHI MO HAOMIONCHUIO (PU3NYECKUX SBICHUN WIH (DUIUIECKUX
CBOMCTB Tes: (pOpMyJIHMpOBaTh MPOBEPSEMbIE MPEANOIIOKEHUS, COOUPATh YCTAaHOBKY
U3 MPEII0KEHHOT0 000PYA0BaHUs, 3alUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBODI;

BBITOJIHATH NMPSMbIE U3MEPEHUS PaCCTOSIHUSI, BPEMEHH, MacChl Tena, 00bEMa, CUITBI U

TEeMIIepaTyphl C UCTIOIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMKUCHIBATH
MoKa3aHusi pUOOPOB C YUETOM 3aJaHHON aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHU;

IPOBOJUTH UCCIIEI0BAHUE 3aBUCUMOCTH OJTHON (PU3NUYECKON BETUUMHBI OT IPYroi
C MCIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBUKYLIETOCS
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Tela OT BPEMEHHU JABUKEHHUs TE€jla, CHIIBI TPEHUs CKOJBXKEHMS OT Beca Tella, KayecTBa
00paOOTKM TIOBEPXHOCTEH TEl M HE3aBUCUMOCTU CHJIBI TPEHHs OT IUIOLIAIU
COIIPUKOCHOBEHMS TEJI, CUJIbl YINIPYTOCTH OT YJJIMHEHHMS IPY’KUHBI, BBITAIKUBAKOLIEH
CHIBI OT 00bEéMa MOTPYKEHHOW 4YACTH Tela W OT IUIOTHOCTU IKHUAKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH TeJla, OT TJIyOMHBI, Ha KOTOPYIO TOTPYKEHO TEJo,
YCIOBUI IUIaBaHMs TE€J, YCJIOBMM paBHOBECHS pblyara M OJIOKOB, Y4acTBOBAaTh B
IUIAHUPOBAaHUM Y4EOHOTO HCCIEIOBaHMUs, COOUpAaTh YCTAHOBKY M  BBINOJHSATH
U3MEPEHMs, ClIeqys MPEUIOKEHHOMY IUIaHy, (PMKCUPOBAaTh PE3yJlbTAThI IMOJYYEHHOM
3aBUCUMOCTH (PU3HYECKHX BEJIMYUH B BHJIE NPEMIOKEHHBIX TaOMUL W TpadUKOB,
JleJIaTh BBIBOJBI 110 pe3yJibTaTaM UCCIICIOBAHMS,

MIPOBOJIUTHh KOCBEHHBIC M3MEPEHUS (PU3NUCCKUX BETUYMH (TUIOTHOCTH BEIIECTBA
KUIKOCTH W TBEPAOTO Tejla, CUjla TPEHHS CKOJBXKEHUS, JaBJICHUE BO3]yXa,
BBITAIKMBAIONIAsl CHJIA, JCHCTBYIOIAsS Ha TMOTPYXKEHHOE B JKHIKOCTH TEJO,
KOA(Q(PUIIMEHT MOJE3HOTO JEHCTBUS TMPOCTHIX MEXAHU3MOB), CIIEIys MPEII0KEHHON
WHCTPYKITUH: TIPU BBITIOJHEHUN U3MEPEHUN COOMpPaTh SKCIICPUMEHTAIBHYIO YCTAHOBKY
Y BBIYHCIIATH 3HAYEHUE UCKOMOW BEJIMYUHBI,

coON0/IaTh TMpaBWiia TEXHUKH O€30MacHOCTH Mpu padoTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIUIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, TUHAMOMETp, COOOMIAIONINECS COCYAbI, OapOMETp, phIvar, MOABMKHBIN U
HETMOIBM)XHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh TPUHIIUIBI JCHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM HAa MX OMNHCAHUS (B TOM YHUCIE: MOIIUIMIHUKHA, YCTPOHCTBO
BOJIOTIPOBO/IA, THAPABINYCCKAN MPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOW HACOC,
apeoMETp), MCIOJB3YysS 3HAHUS O CBOMCTBAX (PU3MUYECKUX SIBICHHH M HEOOXOIUMBIC
(bu3MYecKue 3aKOHBI M 3aKOHOMEPHOCTH;

OPUBOAUTH TPUMEPHI (HAXOAUTH HH(OpPMAIKMIO O MpUMEpax) MPAKTUYECKOTO
WCIIOJIB30BAaHUS (PU3NYECKHX 3HAHWKW B TIOBCEAHEBHOW KU3HHM A OOECIeYCHUS
Oe3omacHOCTH TIpU OOpalleHHH ¢ TNpUOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHUs 3J0pPOBbSI M COOJIONCHUS HOPM OKOJOTHYECKOTO TIOBEACHUS B
OKPY’KarolEen Cpee;

OCYIIECTBJIATh OTOOp MCTOYHHUKOB HMH(popManuu B MHTEpHETE B COOTBETCTBUHU
C 3Q/IaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE WMCIONIUXCS 3HAHUH H MyTEM
CpaBHEHHUS Pa3UYHBIX HMCTOYHUKOB BBIJACIATh WHGOPMAINIO, KOTOpas SBISICTCS
POTUBOPEUYUBOUN MIIM MOXKET ObITh HETOCTOBEPHOM;

WCIIOJIH30BaTh TPU BBIMOJHEHWM Y4YEOHBIX 3aJaHUil  HAYYHO-TIOMYJISPHYIO
JUTEPATYPY (GU3UYECKOTO COJCP)KAaHMS, CIPABOYHBIE MaTEPHaIIbl, PECYpChl CETH
WuTepHer, BiageTh mNpuéMaMd KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE KpAaTKHE NMHUCHMEHHBIC M YCTHBIC COOOINECHUS Ha OCHOBE
2—3 UCTOYHUKOB MH(pOpMauU HU3UUECKOTO COJEPKAHMS, B TOM YUCIIE MyOIMYHO
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nenaTh KpaTKhe COOOIICHHsS O Pe3yJibTaTax MPOEKTOB WM Y4YEOHBIX HCCIIEIOBAHUM,
IPU 3TOM T'PAMOTHO HMCIIOJIb30BaTh M3YyUYECHHbIM MOHATUWHBIN anmapar Kypca (U3HKH,
COIPOBOK/IaTh BHICTYIJICHUE MPE3CHTALINEH;

NIPY BBITTOJTHEHUU YYEOHBIX MPOEKTOB U MCCIICIOBAHUHN pacpeesiTh 00I3aHHOCTH
B IPYIIIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH, CIIETUTH 3a BBINOJHEHUEM
IiaHa JIeUCTBUM, aJleKBaTHO OIIEHUBATh COOCTBEHHBINM BKJIAJ]l B JAEATEIBLHOCTh TPYIIIIHI,
BBICTpaMBaTh KOMMYHHKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAasi MHEHUE OKPYKAIOIIHX.

K xoniy obyuenus B 8 kjacce rnpeMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUH:

HCMOJI30BaTh MOHATHUSA: MAacCa U pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSHMS BEIIECTBA, KpHUCTAUIMUECKue U amopdHbIe Tena,
HACBIIICHHBIA U HEHACBHIIICHHBIN Map, BIAKHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSISA
SHEPTUs, TCIUIOBOW JBUTATEIIb, JIEMCHTAPHBIN SJICKTPUYECKUAN 3apsij, SICKTPUYECKOE
0JIE, TPOBOJHUKHU U IUAJICKTPUKHU, IOCTOSIHHBIN SJIEKTPUYECKUN TOK, MArHUTHOE TIOJIE;

pasziunyath sIBJICHUS (TEIUIOBOE pacUIMpEHUe U CxKaTue, Terionepeaaya, TermioBoe
paBHOBECHE, CMayMBaHUeE, KalIWIJIAPHBIC SIBICHUS, HCIapEHHE, KOHICHC CAIsl,
TJIABJICHHE, KpUCTaJIU3aIus (oTBepEBaHUE), KUIICHUE, Teruionepeaaya
(TemI0MPOBOHOCTh, KOHBEKIIUS, M3JIYyYCHHE), DJICKTPU3ALMS TeJ, B3aUMOJICUCTBUE
3aps0B, JNEUCTBUSL DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHWE, B3aMMOICHCTBUE
MAarHUuTOB, JAEHWCTBME MArHUTHOIO MOJII HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAas
WHIYKIHSA) TI0 ONHCAHMI0 MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (U3UICCKOE SIBICHUE;

pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (DU3NYECKUX SIBICHUN B OKPYKAIOIIEM
MHpE, B TOM 4YHCle (U3NYECKHUE SBJICHUS B MPHUPOJIC: MOBEPXHOCTHOE HATSHKCHUE U
KalWJUISIPHBIC SIBIICHUSI B NPUPOJAE, KPUCTAUIBI B Tpupoae, uianydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opm3bl, 00pa3oBaHHE pPOCHI, TymMaHa, WHEs, CHeEra,
AJIEKTpUUYECKHUE SIBJICHUS B aTMOC(hEpe, IEKTPUUECTBO KUBBIX OPTaHU3MOB, MATHUTHOE
nosie 3emMiu, apeid MoI0COB, POJIb MArHUTHOTO TIOJIS JUTSl YKU3HU Ha 3emiie, TOJISIPHOE
CUSIHME, TIpU OSTOM TMEPEBOAUTH MPAKTHUYECKYIO 3a/layy B Yy4eOHYIO, BBIJEIATH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3NYECKUX SBICHUN;

OTNMUCBHIBATh M3YYEHHBIE CBOMCTBA Tel W (PU3UYECKUE SBJICHHS, HWCIOIb3YS
bu3nUecKkue BEIWYUHBI (TeMIeparypa, BHYTPEHHSSI DHEPTHUs, KOJWYECTBO TEIJIOTHI,
yAeIbHAs TEIJIOEMKOCTh BEILIECTBA, y/EJIbHAS TEIUIOTA IJIABJICHUS, YJIEIbHAS TEIIOTa
napooOpa3oBaHus, yJeidbHas TEIUIOTa CrOpaHus TOIUIMBA, KOA(PPHUIIMEHT MOJIE3HOTO
JICUCTBHS TEIUIOBOM MAIIMHBI, OTHOCUTEJIbHAS BJIAXHOCTh BO31yXa, 3JEKTPUYECKUU
3apsi, CAJIa TOKA, AJIEKTPUUYECKOE HANIPSIKEHUE, COPOTUBIIEHUE IPOBOAHUKA, YAECIBHOE
COIIPOTHBJICHUE BEIIECTBA, pad0Ta M MOIIHOCTH AJIEKTPUUYECKOr0 TOKA), IPU OMUCAHUU
MPAaBWIBHO TPAKTOBATh (PU3MYECKUM CMBICT HCIOJIB3YEMBIX BEJIMYMH, 0003HAYEHUS U
CAVHUIBI  (U3UYECKUX BEIWYMH, HAXOIUTh (OPMYJIbI, CBSA3BIBAIONIUNE JIAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTMMU BEJIWYWHAMH, CTPOUTh TIpauKku H3y4YEHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEJIIMYUUH;
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XapaKTepU30BaTh CBOICTBAa Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI, UCHOIB3YS
OCHOBHBIEC IIOJIO)KCHMSI MOJIEKYJSIPHO-KMHETHUECKOW TEOPUU CTPOEHUS BELIECTBA,
IPUHIUI CYTIEPIIO3ULINHU MOJIEH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3aps/a,
3akoH OMa U1l yyacTka Leny, 3akoH Jxoyisa—J/IeHna, 3aKkoH COXpaHEeHHsI SJHEPTUH, IPU
3TOM [J1aBaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3alUCBHIBATh €r0 MaTEMaTUYECKOE
BBIPAKEHHUE;

OOBACHATH PU3NYECKUE MPOLIECCH] U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyallUl  NPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYHUHHO-
CJIEJICTBEHHBIE CBS3H, CTPOUTH 00BsACHEHUE U3 1—2 JIOTUYECKUX 1IAroB ¢ OMopoi Ha 1-2
U3YYEHHBIX  CBOMCTBa  (M3MYECKUX  SBJICHUH, (U3MUECKUX  3aKOHOB  WIH
3aKOHOMEPHOCTEN;

pemath pacu€THble 3a7ayd B 2—3 JAEWCTBUA, WCIOJB3YS 3aKOHBI U (OPMYIIBI,
CBA3BIBAIOIME (PU3MYECKUE BEJIUMYMHBI: Ha OCHOBE aHajlu3a YCJIOBMS 3aJlaud
3aIUChIBATh KPATKOE YCJIOBHWE, BBIABIATH HEIOCTATOK NAHHBIX IS PELICHUS 3a7a4H,
BbIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE Ui €€ pelleHus], IPOBOAUTh PACUETHI U
CpPaBHUBATH MMOJTYYEHHOE 3HAYEHUE (PU3HMUECKONU BEIMYMHBI C U3BECTHBIMU TAHHBIMU;

pacrno3HaBaTh MpPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh MPU MOMOIIU (U3NYECKUX
METOJOB,  MCIIOJIb3ysd  OIKMCAaHWUE  HCCIENOBAHMSA,  BBIACIATH  IPOBEPSAEMOE
IIPEANOJIOKEHNAE, OLEHUBATh NPABUIBHOCTH IMOPSAAKA IPOBEICHUS HCCIEAOBAHUA,
JI€J1aTh BBIBOJIBI;

OPOBOJUTH ONBITHI MO HAONIONEHUI0 (PU3UYECKUX SBJICHUN WIM (PU3NIECKUX
CBOMCTB TeJ (KanWJUISIPHBIE SBJICHUS, 3aBUCUMOCTb JIaBJICHHS BO3/yXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTHU IIPOLIECCA OCTHIBAHUA U HATPEBAHUSA IPU U3IIYYECHHUU OT LIBETa
u3nyyarouie  (morsomjaromiel) MOBEPXHOCTH, CKOPOCTh HCHApeHHsl BOABI  OT
TEMIIEPATYpPbl JKUIKOCTM U IUIOLAAUM €€ IIOBEPXHOCTH, DJJIEKTPU3aLUs TEIl W
B3aMMOJICHCTBUE DJIEKTPUUYECKUX 3apsioB, B3aUMOJIECHCTBHE ITOCTOSHHBIX MAarHWUTOB,
BU3yaJIM3allsl MAarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB, JEMCTBUS MAarHUTHOTO MOJIS
Ha TPOBOJHHMK C TOKOM, CBOWMCTBA JJIEKTPOMArHuTa, CBOMCTBA JJIEKTPOIBUTATEIS
NOCTOSIHHOTO TOKa): (OpMyJMpOBaTh MPOBEPSIEMbIE MPEANOJIOKEHUS, COOUpaTh
YCTaHOBKY U3 TMPEMJIOKEHHOTO OOOpy/lOBaHUsS, ONUCHIBATH XOJA OIbITa U
(GbopMyIUpOBaTh BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE H3MEPEHHUSI TEMIIEPATypbl, OTHOCUTEIBHOM BJIAXKHOCTH
BO3/lyXa, CWJIbl TOKa, HANpSHKEHUS C MCIOJIb30BAaHUEM aHAJOrOBBIX MPHOOPOB U
JATYMKOB (PU3NYECKUX BEJIMYMH, CPAaBHUBATh PE3YJbTaTbl H3MEPEHH C y4E€TOM
3aJIaHHON a0COJIFOTHOM TTOTPENTHOCTH;

IPOBOJUTH UCCIIEI0BAHUE 3aBUCUMOCTH OJTHON (PU3NUYECKON BETUUUHBI OT IPYroi
C HCIOJb30BAHUEM MPAMBIX U3MEPEHU (3aBUCUMOCTD CONPOTUBIIEHUS TPOBOIHUKA OT
€ro JUIMHBI, TJIOMIAINA MTOMEPEYHOTO CEYEHUS M YJIEIBHOTO COIPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UAYILIETO Yepe3 MPOBOAHUK, OT HAIIPSKEHUS HA NIPOBOJAHUKE,
UCCJIEIOBAHNUE IMIOCJIEIOBATENLHOTO W MapajyIeIbHOTO COEAMHEHU MPOBOJAHUKOB):
IUTAHUPOBATh UCCIIEI0BAaHUE, COOUPATh YCTAHOBKY U BBITIOJHATH U3MEPEHMUSI, CAEIYs
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NPEII0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTAaThl MOJIYYEHHON 3aBHCHUMOCTH B BHUJE
Ta0JIUIl U TPAPUKOB, AEJIaTh BHIBOJBI 10 Pe3yJbTaTaM UCCIEAOBAHMS;

MPOBOAWTh  KOCBEHHbIE  M3MEpeHUs  (U3MUecKux  BenuuuH  (yAenbHas
TEIUIOEMKOCTh  BEIIECTBAa, COMPOTUBICHUE NPOBOJHMKA, paboTa U MOUIHOCTh
AIIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIHHYIO
YCTaHOBKY, CIEysl MPEI0KEHHON MHCTPYKIIMH, U BBIYUCIISITH 3HAUCHUE BEJIMYUHBI;

coOMroaTh MpaBuia TEXHUKU O€30MacHOCTH TMpu pabore ¢ 1TabopaToOpHBIM
obopynoBaHuEM;

XapaKTepHU30BaTh MPUHIIMUIBI JACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM HA WX ONHUCAHMS (B TOM YHCIE: CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETpP, TMapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUYETUMK DICKTPUUECKOU
DHEPrUU, DJIEKTPOOCBETUTENIbHbIE TPUOOPHI, HArpeBaTeNbHbIE SIEKTPONPUOOPHI
(mpuMepbl), SIACKTPUUECKUE TMPEAOXPAHUTENN, JJIEKTPOMATrHUT, JJIEKTPOJBUTATEINH
IIOCTOSIHHOTO TOKAa), HCHOJb3ysl 3HAaHHUA O CBOMCTBaX (PU3MYECKUX SBJICHUUH U
HEe00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTENIbHBIE MPUOOPHI 1O
CXeMaM M CXEMaTUYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETpP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JIBUTaTeNlb BHYTPEHHErO CrOpaHMsl, 3JCKTPOCKON, PEOCTar), COCTaBIAThH
CXEMBI AJIEKTPUYECKUX IIeTel C TMOCIEAOBATEIbHBIM U MapAJJICIbHBIM COCTUHECHHEM
3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYCHHSI SJIEMEHTOB JJIEKTPUIECKHX IETEH;

OPUBOIUTH MPUMEPbl  (HAXOAWTh HWHMOPMAIMIO O MpUMEpax) MPaKTHIECKOTO
UCIIOJIH30BaHMs (DU3NYECKUX 3HAHUU B TTOBCEIHEBHOM JKM3HU JIJIsl 0OecriedeHus: 0€30MacHOCTH
npu oOpalieHud ¢ NpubopaMyd M TEXHUUYECKHMMH YCTPOWCTBAMM, COXPAHEHUS 3/I0pPOBbS U
COOITIOICHHSI HOPM 3KOJIOTHYECKOTO TIOBEICHUSI B OKPY)KArOLIeH cpeie;

OCYIIECTBIIATh MOUCK HMH(pOpManuu (U3NYEcCKOro coziepxanus B MHTepHeTe, Ha
OCHOBE HMEIOUIMXCA 3HAHUW M MyTEM CpaBHEHHUS JOIMOJHUTEIbHBIX HMCTOYHUKOB
BBIICTISITh MH(OPMALNIO, KOTOpas SBISETCS TMPOTUBOPEUMBON WM MOXET OBITH
HEJIOCTOBEPHOM;

WCIIONIb30BaTh TPHU BHINIOJHEHUH Yy4YEOHBIX 3aJaHU  HAYYHO-MOMYJSIPHYIO
auTepaTypy (GU3MUECKOTO COACpKaHMs, CIPaBOYHBIE MAaTEepHANbl, PECYpCHl CETH
Wutepuer, Bnaaerb mnpuéMaMd KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uH(OpPMAaITUU U3 OJTHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIC MHCHbMEHHBIE M KPATKHWE YCTHBIC COOOIIeHUs, 00001as
UHPOPMAITMIO M3 HECKOJBKUX MCTOYHUKOB (PH3UYECKOTO COJCp)KAHUS, B TOM YHUCIIE
nyOMMYHO  TPEACTABIATH  PE3yNbTaThl  MPOCKTHOW WM  HMCCIEA0BATEIBCKOM
JESTEIIbHOCTH, TIPU 3TOM T'PaMOTHO HUCIOJb30BaTh M3yUEHHBIM MOHSITHIHBIN ammapar
Kypca (PU3HKH, COMPOBOXKIATh BBICTYIICHUE TIPE3CHTALlUEH;

IIpU BBIIIOJIHEHUU YYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3UUECKHX MPOLIECCOB
pacipenensaTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHU C IMOCTABICHHBIMHU 3aa4aMH,
CIeIUTh 3a BBHIMOJHEHHWEM IUTaHA JACHCTBUHA M KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHWBAaTh  COOCTBEHHBIH BKJIaA B  JEATENBHOCTh  TPYNIBI,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJIEHCTBUE, IPOSBIISISI TOTOBHOCTh pa3peniaTh KOH(MIUKTHI.
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K xonIy 00y4ueHus B 9 Kjacce npeIMeTHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCMOJb30BaTh MOHATHS: CHCTeMa OTcuéTa, MarephalbHasi TOYKa, TPaeKTOpHUs,
OTHOCUTEJIBHOCTh MEXaHHYECKOTo ABMXKEHUS, nedopmairus (ymnpyras, IUIacTUYecKas),
TPEHHUE, HEHTPOCTPEMUTEIFHOE YCKOPEHHE, HEBECOMOCTh M TEPETPY3KH, LEHTP TSHKECTH,
abCoMIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOIO Tejla, paBHOBECHE, MEXaHUYECKHE
Kosie0aHUsI M BOJIHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, SJIEKTPOMArHUTHBIC BOJIHBI, IIKaja
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aIbHO30PKOCTb, CIIEKTPbI UCITyCKAHUS
U TIOTJIONICHHUS, anb(a-, 6eTa- 1 raMMa-u3TydeHHs], U30TOIIbI, siIepHasi SJHEPTEeTUKA;

pasnuyaTh sBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPAMOJIUHENHOE IBH)KEHHE,
PaBHOYCKOPEHHOE MPSIMOJMHEHOE ABM)KEHUE, CBOOOJHOE MaJleHHuEe Tell, PaBHOMEPHOE
JBUKEHUE TI0 OKPY>KHOCTH, B3aUMOJICUCTBUE TEJl, PEAKTUBHOE JBIKEHHUE, KOIeOaTelIbHOe
JBIKEHUE (3aTyXalllue W BBIHYKJIEHHBIE KOJIEOAHUs), pe30HAHC, BOJHOBOE IABUKCHHE,
OTpaKeHHE 3BYKa, MPSIMOJIMHEHHOE pacIpOCTpaHEHHE, OTPAKECHNE
U PEJIOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTpPa)XCHHE CBETa, Pa3jIoKEeHHE Oernoro
CBETa B CIIEKTP U CIIO)KEHHE CIIEKTPAJIbHBIX LIBETOB, JUCIEPCHUS CBETA, €CTECTBEHHAs
PaIMOAKTUBHOCTh, BOBHUKHOBEHHUE JIMHEMYATOTO CIIEKTPA U3JIYYCHHS) IO OMTUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOUIUX AAHHOE (PU3NYECKOE
SBJICHUE;

pacno3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3MUECKUX SIBICHUNW B OKpPYXKaIOIEeM
Mupe (B ToM yucie (GU3NYECKHUE SBJICHUS B MPUPOJIE: MPUIMBBI U OTJIMBBI, IBUKECHUE
riaHeT COTHEYHOM CUCTEMBbl, PEaKTUBHOE JBUKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSITHE
3BYKOB KMBOTHBIMH, 3€MJIETPSICEHHUE, CEICMUYECKUE BOJHBI, LIyHAMH, 9XO0, LIBETA Tel,
ONTHYECKUE  SIBJICHUS B  TpUpOJAE, OHOJIOTMYECKOe  JCHCTBHE  BUIUMOTO,
yIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO W3IyUYCHUM, €CTECTBEHHBIM pPaTuOaKTHUBHBIN
GboH, KOCMHUYECKHE Jy4d, pPAAUOAKTUBHOE U3IyUYCHHUE TMPUPOJHBIX MHUHEPAJIOB,
NEUCTBUE PAAMOAKTUBHBIX M3JIyYeHUI Ha OPraHU3M YEJOBEKa), MPU 3TOM MEPEBOIUTH
MPaKTUYECKYIO 3a7auy B Y4eOHYIO, BBIJEISATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKM)
(bU3NYECKUX SIBJICHUIA;

ONKCHIBATh HM3YYECHHBbIE CBOMCTBA Tel W (PU3UYECKUE SIBICHUS, HCIOJIb3Ys
(bu3nueckue BEIMYMHBI (CPEAHsSSt U MTHOBEHHAsi CKOPOCTh Tejla PU HEPAaBHOMEPHOM
JBUKEHUHU, YCKOPEHHUE, MepeMelIeHue, MyTh, yrioBasi CKOPOCTh, CUJia TPEHUs, CHUJia
YOPYTOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOHOTO TAJCHHMs, BEC Tella, UMITYJIbC TEa,
UMITYJIBC CHJIBI, MEXaHHUYecKasi paboTa W MOIIHOCTh, MOTEHIMAIbHAS DHEPIHs Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIHAIbHAS SHEPrUsl CHKATOW MPYKUHBI,
KMHETHYECKasl YHEPrus, MMOTHasi MeXaHU4ecKasl SHEPTHsl, IepUo U 4acToTa KojieOaHuil,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BbICOTA TOHAa, CKOPOCTb CBETa, IOKa3aTellb
NPEJIOMJICHUSI CpeJlbl), MPU ONUCAHUU MPABUIBHO TPAKTOBATH (DPUIUYECKUI CMBICIH
UCIIOJIb3yEMbIX BEJIMYMH, 0O003HAYEHUS U C€IUHUIIBI (DU3NYECKUX BEIUYHMH, HAXOIHUTh
(bopMyIIBI, CBS3BIBAIONINE JAaHHYIO (PU3MUECKYIO BEIWYUHY C JIPYTMMH BEIUYHMHAMH,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIINYNH;
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XapaKTepU30BaTh CBOICTBAa Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI, UCHOIB3YS
3aKOH COXPAHEHUs SHEPrUM, 3aKOH BCEMUPHOI'O TATOTEHUS, MPUHLMII CYNEpHO3ULUU
CWJ, IPHUHIMUI OTHOCHUTENbHOCTH ['ammmnes, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAXKEHUSI U IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsJ0BOTO
U MAacCOBOIO YUCEN MPU SAEPHBIX PEAKIUAX, IPU ITOM JaBATh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3allUChIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;

OOBACHATH (PU3NYECKUE MPOLIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallul  NPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBUBIATH  NPUYUHHO-
CJIEJICTBEHHBIE CBS3H, CTPOUTH 00BACHEHUE U3 2—3 JIOTUYECKUX IIArOB ¢ OMOPOH Ha 2—3
U3YYEHHBIX  CBOMCTBa  (M3MYECKUX  SBJICHUH, (U3MUECKUX  3aKOHOB  WIH
3aKOHOMEPHOCTEN;

pemath pacuéTHble 3aJaud (ONMMpArOUIUecs] Ha CUCTEMY U3 2—3 ypaBHEHHUN),
UCIOJIB3Ysl 3aKOHBI U ()OPMYyJIbI, CBSI3bIBarOIIME (PU3MUECKHE BEIUMYMHBI: HAa OCHOBE
aHalM3a yCJIOBUA 33Ja4d 3alUCBhIBaTh KPAaTKOE YCIIOBUE, BBISABISATH HEOCTAIOLIUE WM
U30BITOYHbIE JAaHHBIE, BBIOMpPATh 3aKOHbI U (HOPMYJIbl, HEOOXOAUMBIE JJIA PEIICHUS,
OPOBOJUTh pacdy€éTbl W  OLEHUBATh PEATUCTHUYHOCTh IOJYYEHHOIO 3HAYEHUs
($u3NYECKOI BETNYNHBI;

pacno3HaBarh MPOOJEMBbI, KOTOPbIE MOYKHO PELIUTh HPU MOMOIIU (U3HUYECKUX
METO/IOB,  HUCIOJIb3ysl ~ OINKMCAaHWE  HUCCJIEAOBAHMS,  BBIICIATH  MPOBEPSEMOE
NPEANOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh TOpSAJKA MPOBEACHUS HCCIEIOBaHUS,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN U OIBITOB;

IPOBOJUTH OMNBITHl 0 HAOMIOACHUIO (PU3WYECKUX SBJICHUM WIH (U3HUECKUX
CBOMCTB Ten (M3ydeHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUs HHEPIHH,
3aBUCUMOCTh TM€pHOJia KoJIEOAHMH TMpPYKMHHOIO MAasTHUKAa OT Macchl TIpy3a H
KECTKOCTH TPYKWHBI ¥ HE3aBUCUMOCTh OT aMIUIMTYAbl MajbiX KojJeOaHui,
OpSIMOJIMHEMHOE paclpOoCTpaHEHUE CBETa, pa3jioKeHUE Oeloro cBeTa B CHEKTP,
U3y4YE€HHE CBOWCTB M300paK€HUS B IUIOCKOM 3€pKajie M CBOWMCTB H300paxKeHUs
npeaMera B coOUparolieil JiMH3e, HAOMI0ICHUE CIUIONIHBIX U JIMHEWMYaThIX CHEKTPOB
U3JIyYEHHsI): CaMOCTOSITENIbHO CcOOMpaTh YCTAaHOBKY U3 U30BITOYHOTO Habopa
000py10BaHUsl, OMKUCHIBATH XO/1 ONBITA U €r0 PE3YNbTAThl, (POPMYIUPOBATH BHIBOIBI,

IPOBOJUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX U3MEPEHUM, ONPEIEIsis cpeHee
3HaYEHUE U3MepseMoil BeIMYuHBbl ((POKYCHOE paccTOosHHE COOMparoliell JIMH3bI),
000CHOBBIBaTh BBIOOD CIIOCO0a U3MEpeHUs (M3MEPUTEIBLHOTO MTPUOOPA);

MMPOBOAUTL HCCIICAOBAHUC 3aBHCUMOCTEH (1)I/ISI/IT-IGCKI/IX BEJIIMYUH C HCIIOJIb30BAHUEM
NPSIMBIX M3MEPEHUN (3aBUCHUMOCTb MyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HayaJIbHOM CKOPOCTH, MEpPHOAa KOJeOaHWH MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTHU yTJia OTPAKCHUSA CBCTA OT YIJIa IAACHUA W YIJIa IIPCIOMIICHHA OT yIJIa
najieHus): IUIAHUPOBaTh  KCCIEOBAHUE, CAMOCTOSITENBHO COOMpATh  YCTaHOBKY,
(buKcHpOBaTh Pe3yabTaThl NOMYUYEHHON 3aBUCUMOCTH (PU3UUECKUX BEIMYUH B BUE TaOJIHUIL
U rpadMKOB, JIeNaTh BBIBOJIBI IO pe3yIbTaTaM UCCIEJOBAHMS;
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NPOBOJIUTh KOCBEHHBIE H3MEPEHHUs (DU3NYECKUX BEIMYUH (CpPEeaHssl CKOPOCTh M
YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JBW)KEHUH, YCKOPEHHE CBOOOJHOTO TMaJeHus,
KECTKOCTh TMPYXKHUHBI, KOIPPUIMEHT TpPEHUs CKOJNbXKEHUs, MeXaHuueckas pabora H
MOII[HOCTb, YaCTOTa U MEPHOJ KoJeOaHWN MaTeMaTHUeCKOTO U MPY>KUHHOTO MasiTHUKOB,
ONITHYECKAsl CHJIa COOMPAIOIIEH JIMH3bI, PaJANOAKTHBHBIA (POH): TUNIAHMPOBATH M3MEPEHHS,
coOMpaTh JKCIEPUMEHTAIFHYIO YCTAHOBKY W  BBINOJNHATH HW3MEPEHUS, CIEAys
NPEUIOKEHHON HWHCTPYKIMH, BBIYHCIATh 3HAYEHHE BEIMYMHBI M  aHAJIU3UPOBATH
NOJIyYeHHbIE PE3YJIbTAThI C YUETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUI;

coONo/IaTh TMpaBWiia TEXHUKH O€30MacHOCTH Tpu paldoTe ¢ JabopaTOPHBIM
000opyI0BaHUEM;

pasznuyaTh OCHOBHBIC IPU3HAKH U3YYEHHBIX (PU3UYECKUX MOJIEIei: MaTepuaibHas
TOYKa, aO0COJIOTHO TBEPIOE TENO, TOYSYHBIM HMCTOYHUK CBETa, JIy4, TOHKAs JIMH3a,
IUIaHETapHast MOJENb ATOMa, HYKJIOHHAsI MOJIEb aTOMHOTIO S]1pa;

XapaKTepU30BaTh MPHUHIMILI JIEUCTBUS HU3YYCHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPON Ha UX ONMHCAHUSA (B TOM YHCIE: CIUAOMETP, JATUYUKHU TOJTOKEHHUS,
pacCTOsTHUSL U YCKOPEHUs, paKeTa, 3XO0JIOT, OUYKH, IEPUCKOI, (oToanmapar, ONTUIECKUE
CBETOBOJIbI, CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HUcCHoib3ys 3HaHUS O
CBOMCTBax (PM3MYECKUX SABJICHUA U HEOOXOAUMBIE (PU3NUECKNE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJOTMUYECKHUX IMPOLIECCOB MPU PEIICHUU
y4eOHO-IPAKTUYECKUX 337a4, ONTHUYECKUE CXEMbl IS MOCTPOCHUSI H300paKeHUil B
IUIOCKOM 3€pKajie U cCOOMparoIei JIMH3E;

OPUBOAUTH TPUMEPHI (HAXOAUTH HH(OpPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKHX 3HAHUM B TOBCEAHEBHOM XU3HM A OOecreyeHus
Oe3omacHOCTH TpU OOpalleHUuH ¢ TpUOOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUS 370pOBbSI U COONIOACHHS HOPM 3KOJOTMYECKOro TIOBEJIEHUS B
OKpYXarolen cpee;

OCYIIECTBIATh MOMCK HH(popMauuu ¢(usndeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (hOPMYJUPYsS TMOUCKOBBIM 3ampoC, HAXOAWTh MYTHU ONpPEAeSCHUs
JIOCTOBEPHOCTH TIOJIy4YEeHHOH MH(pOpPMAIMM Ha OCHOBE HMEIOIIMXCA 3HAaHUU M
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TMPU  BBIMNOJHEHUU YYEOHBIX 3aJaHUil HAay4YHO-MOMYJSPHYIO
auTepaTypy (U3MUYECKOTO COAEpkKaHMs, CIpPaBOYHBIE MAaTepHallbl, PECYpChl CETH
WuTepHer, BhnajgeTh MNpuéMaMd KOHCHEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAaITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaThb COOCTBEHHBbIE IHUCHMEHHBIE M YCTHbIE COOOIIEHHMS Ha OCHOBE
uH(pOpMAIMU W3 HECKOJBKUX HCTOYHHMKOB (DU3UYECKOTO COAEpKaHUSA, IyOJIMYHO
MPEACTABIATh PE3YIbTATHl MPOEKTHOW WIIM HUCCIEAOBATEIbCKON JEATENbHOCTH, MPH
ATOM TPAaMOTHO MCIIOJIb30BaTh U3YYEHHBIN MMOHATUMHBIA allapaTr u3y4yaemMoro pasjaena
GU3UKK MU COMPOBOXIATh BBICTYIUICHHE TIpEe3eHTaleld ¢ Y4ETOM OCOOEHHOCTEH
ayJIUTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HanmeHnoBaHue KonnuecTBo HpOFpaMMHOG COICPIKAHNC OCHOBHBIC BUABI ACATCILHOCTH 06yqafonmxc;1
/11 Pa3aciioB U TEM qaCoB

y4eOHOro MpeaMeTa

Paznen 1. ®usuka u ee poinb

B MO3HAHHUH OKPY:KAKIIEr0 MUPA

BennunH. Ou3nyueckue
npubopsl. [Torpemnocts
U3MEPEHUMN
MexayHapoaHas cucteMa
SJIMHHI]

1.1 | ®usuka — HayKa 2 dusuka — Hayka o npupojie. | BeisiBieHue paznuuunii Mexay GU3nU4ecKuMH U
0 TIPUPO/IE SIBneHust mpupoasl. XAMHUYECKUMHU MPEBPAICHUSMU.
dusnyueckue IBICHUS: Pacno3naBanue u kiaccudukanus Gu3nueckux
MEXaHHUYECKHE, TCIVIOBLIC, | SIBJICHUM: MEXaHUYSCKHUX, TCIJIOBBIX,
BJICKTPUYECKUE, AJICKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbBIC, CBETOBBIC, HaOnronenue u onucanue Gu3nyueckux siBICHUM
3BYKOBBIC
1.2 | dusnueckue 2 dusnueckre BeINUUHEL. OnpeneneHue LEHbI JCJICHUS Kbl
BEJIMYUHBI N3mepenne ¢puzndeckux HU3MEPUTEILHOTO MpHUOopa.

N3mepeHne MTMHENHBIX Pa3MEPOB TEI U
MPOMEKYTKOB BPEMEHU € YUETOM MOTPEITHOCTEM.
N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENa.
W3mepenue temrieparypsl Ipy MOMOILH
KUAJIKOCTHOTO TEPMOMETPA U JAaTYMKA
TEMIIEPaTyphl.

BrimiosiHEHHE TBOpUYECKUX 3aaHUM T10 TIOUCKY
CIIOCOOOB M3MEPEHNST HEKOTOPHIX (PU3MUECKHIX
XapaKTEPUCTHK, HAIPUMED, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
00BEKTOB, OOJIBIITUX PACCTOSTHUHN, MAJIBIX
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POMEXKXYTKOB BpeMeHH. O0Cyx)aeHne
MpelIaraéMbIX cioco00B

1.3. | EcrectBenHo- 2 Kaxk ¢usuka u aqpyrue BriiBrokeHUE TUNIOTE3, OOBSICHAIONIUX MPOCTHIE
HAYYHBIA METO/T €CTECTBEHHbIC HAYKU SIBJICHUS, HATIPUMED:
MO3HAHMUS M3Y4aloT PUPOAY. — TI0YEMY OCTAHABIIUBACTCS JIBIIKYILIEECS
EcrecTBeHHO-Hay4HBIH 10 TOPU3OHTAIBHOW IIOBEPXHOCTHU TEJIO;
METO/]1 TO3HAHUS: — II0OYEMY B KapKyI0 MOTOAY B CBETIION OJIexk e
HaOJII0/IeHNEe, IOCTAHOBKA | IpoXJIaAHel, ueM B TéMHOM. [Ipennoxenue
HAy4YHOTO BOIIpOCa, CHI0COO0B IPOBEPKHU TUIIOTES.
BBIIBIDKEHUE TUTIOTE3, [TpoBenenue nccnenoBaHus MO MPOBEPKE KAKOM-
HKCIIEPUMEHT IO MPOBEPKE | IMOO TUIOTE3bI.
TUNOTE3, O0BSICHEHUE [TocTpoenue npocTeimux Moaenen Gu3nIecKux
Ha0JIF0JaeMOTO SBJICHUSI. SBJICHUM (B BUJIE€ PUCYHKOB WJIH CXEM), HAIIPUMEP
Onucanue pusnueckux najicHue MpeaMeTa; IpIMOIMHENHOEe
SBIICHUH C TIOMOIIBIO pacmipocTpaHeHHE CBETa
Moeen
Hroro no pazneny 6

Pa3znen 2. IlepBoHayaibHbIE

CBeACHHUA 0 CTPOCHMH BelIECTBA

2.1

CtpoeHue BeniecTna

1

CtpoeHue BemecTna:
aTOMBI U MOJIEKYJIbI, UX
pa3mepsl. OnbITHI,
JTIOKa3bIBAIOIIIHE
JTUCKPETHOE CTPOEHHUE
BEIIECTBA

Hab6nronenue u uHTEpIIpeTaIus OmbITOB,
CBUJIETEIBCTBYIOMINX 00 aTOMHO-MOJICKYJISIPHOM
CTPOEHHWH BEIIECTBA: OMBITHI C PACTBOPECHUEM
Pa3ITUYHBIX BEIIECTB B BOJIC.

OneHka pa3MepoB aTOMOB M MOJIEKY

C HcToJib30BaHueM GoTorpaduil, mMoTydYeHHBIX
Ha aTOMHOM CHJIOBOM MUKpockone (ACM) —
naboparopHas paboTa no teme: «OreHka
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TUaMeTpa aToMa METOJIOM PSIOB
(c ucnospzoBaHueM GoTorpaduii).
OmnpeneneHue pa3MepoB MabIX Tel

2.2 | IBWKeHHE 1
B3aMMO/ICHCTBHE
YaCTHII BEIICCTBA

JIBU>KEHHE YaCTHI]
BemiecTBa. CBsI3b CKOPOCTH
JIBUYKCHMS YaCTHUI]

C TEMIIEPaTypPOH.
BbpoyHOBCKOE ABUKEHUE,
mubdy3us.
B3aumoneiicTBue 4acTuil
BEIIIECTBA: IPUTSHKEHUE U
OTTaAJIKUBAaHHUE

HaOnronenue u o0bacHEHUE OPOYHOBCKOTO
JBYDKCHUS U sIBJICHUS TUDPy3un.

[IpoBenenme u 0OBSICHEHUE OTBITOB

110 HaOJTFO/ICHUIO TEIIOBOTO PACITUPEHUS T'a30B.
[TpoBeneHne u 0OBICHEHUE OIBITOB TIO
OOHapY>KEHUIO CHJI MOJICKYJIIPHOTO TIPUTSHKEHUS
U OTTAJIKUBAHUS

2.3| ArperaTHbie
COCTOSIHUS BEIIECTBA

ArperaTHble COCTOSIHHS
BEILIECTBA: CTPOCHUE Ta30B,
WKUAJIKOCTEU U TBEPJIBIX
(KpUCTaJUIMYECKUX ) TE.
B3anmocBs3e Mexay
CBOWMCTBAMU BELIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHrueM. OcoOEeHHOCTH
arperatHbIX COCTOSTHUM
BOJIbI

Onucanue (C UCHOIB30BAHUEM MPOCTHIX
MOJIeJIell) OCHOBHBIX Pa3JINuUii B CTPOCHUHU T'a30B,
KUIKOCTEH U TBEPABIX TEII.

OO0BsIcHEHNE MAJION COKUMAEMOCTH KUIKOCTEH U
TBEPJBIX TEN, OOJIBIION CKMMAEMOCTH ra30B.
OObsicHeHue coxpaHeHus: GOPMbI TBEPABIX TN U
TEKYUYECTH KUIKOCTH.

[IpoBeneHME OMBITOB, TOKA3BIBAIOIITNX, YTO

B TBEPJIOM COCTOSTHUU BOJIBI YACTHIIHI HAXOIATCS
B CPEIHEM JIaJIbIIIE APYT OT JIpyra (TUIOTHOCTh
MEHBIIIE), YEM B JKHUJIKOM.

Y cTaHOBICHUE B3aUMOCBSI3U MEXKIY
OCOOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJBI U
CYIIIECTBOBAHHEM BOJIHBIX OPTAaHU3MOB

(MC — Guomnorusi, reorpadusi)

Hroro no paszneny
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Pasnen 3. /IBu:keHMe U B3aUMOJEHCTBHE TeJl

3.1| Mexanuueckoe 3 Mexanudeckoe npwkenne. | MccnenoBanue paBHOMEPHOTO ABUKCHUS,
TBIDKCHUE PaBHOMEpHOE 1 OTIpe/IeNICHUE €T0 MPU3HAKOB.
HEpaBHOMEpHOE JBIKeHne. | Habmioienue HepaBHOMEPHOTO JIBIKEHUS U
Cxopoctb. Cpennsis OMpEeICJICHUE €r0 OTJIMYHUI OT PABHOMEPHOTO
CKOPOCTH TIpHU JIBIDKCHUS.
HEPaBHOMEPHOM Omnpenenenre CKOPOCTH PaBHOMEPHOTO
NBIOKeHUU. PacuéT mytu u | IB>KeHUs (IapuKa B KUIAKOCTH, MOJIEIH
BPEMEHU JBUKCHUS AIEKTPUUECKOTO aBTOMOOMIIS U T.11.).
Omnpenenenre cpeIHe CKOPOCTH CKOJIbKEHUS
Opycka Wi IIapuKa 1o HaKJIOHHOH IOCKOCTH
Pemenue 3aay Ha ornpeiesieHue MmyTH, CKOPOCTH
Y BPEMEHHU PAaBHOMEPHOTO JIBUXKEHUS.
AHanu3 rpadMKOB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Unepuus, macca, 4 SBnenue unepuuu. 3akoH | OOBACHEHHE U MPOTHO3UPOBAHUE SIBJICHUH,

IINTIOTHOCTBH

uHepuuu. B3anmopericreue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH TeJa.
IImoTHOCTH BeliecTBa.
CBS3b INIOTHOCTHU

C KOJINYECTBOM MOJIEKYJI

B €UHUIE 00BbEMa
BEIIlECTBA

0OyCJIOBJIEHHBIX UHEPLUEHN, HAIPUMED, YTO
IIPOUCXOJINT ITPU TOPMOKEHHUH HITU PE3KOM
MaHEBpe aBTOMOOWJIS, TOYEMY HEBO3MOYKHO
MIHOBEHHO IPEKPATUTh JBUKEHUE HA BEJIOCHIIENE
WJIM CaMOKaTe  T. 1.

IIpoBeneHue u aHaau3 ONBITOB,
JEMOHCTPUPYIOLINUX U3MEHEHHE CKOPOCTH
JBUKEHUS TeJa B Pe3yJIbTaTe ACHCTBUS HA HETO
JIpYruX Tedl.

Pewienne 3aau Ha onpeneieHUue MacChl TENa, €ro
00bEMa U MIJIOTHOCTH.
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[IpoBeneHne u aHaIU3 ONBITOB,
JEMOHCTPUPYIOIIMX 3aBUCUMOCTb U3MEHEHMUS
CKOPOCTH T€Jia OT €r0 MacChl IpU
B3auMozeiicTBuM Te. Mi3MepeHnue maccsl Tena
pa3IMYHBIMU CIIOCOOaMH.

OnpeneneHne IOTHOCTH TeJIa B PE3YNIbTATE
U3MEPEHMS €ro MacChl U 00bEMa

3.3

Cuna. Bunase! cui

14

Cuna kak xapakTepucThKa
B3aUMOJEHCTBHUS TEN.
Cuia ynpyrocTtu 1 3aKOH
I'yka. U3mepenne cuibl

C IOMOIIBIO TUHAMOMETPA.
SBNeHME TATOTEHUS U CUIa
TskecTH. Chiia TSKECTH
Ha JPYruX IUIaHEeTaxX.

Bec Tena. HeBecomocTs.
CrnoxxeHue cui,
HaIPABJICHHBIX 10 OJHOU
IPSMOM.
PaBHOzeMCTBYIOIIAS CUIT.
Cuna tpenus. Tpenue
CKOJIb)KCHHS U TPEHUE
nokosi. Tpenue B mpupoae
U TEXHUKE

N3yuenne B3auMOACHCTBHS KaK TPUYHHBI
M3MEHEHUSI CKOPOCTH TeJia WK ero AehopMaIiui.
Onurcanue peaibHbIX CUTYalluil B3aMMOICHCTBUS
T€J C TOMOIIIBIO MOJIETIEN, B KOTOPBIX BBOJAUTCS
MOHSITUE U U300paKEHUE CUITBI.

N3yuenne cuibl ynpyroctu. MccnenoBanne
3aBUCHUMOCTH CHJIbl YIIPYTOCTH OT YJIJTMHEHUS
PE3UHOBOTO LIHYpA WIH MPYKUHBI

(c mocTpoenuem rpaduka).

AHaIN3 MPaKTUYECKUX CUTYyaALUH, B KOTOPBIX
MPOSIBIISIETCS ICMCTBUE CUIIBI YIIPYTOCTH
(ynpyrocth mMsiua, KpOCCOBOK, BETOK JIepeBa

u ap.).

AHanu3 cuTyaluil, CBSI3aHHBIX C SIBICHUEM
TATOTEHUS.

OOBsicHeHNE OpOUTATBLHOTO JIBHXKCHUS TIJIAHET

C UCIIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLIHH.

N3mepenue Beca Tena ¢ MOMOIIbIO JUHAMOMETPA.
O060CHOBaHME ATOTO CIIOCO0A U3MEPEHUS.
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AHanu3 U MOJEIMPOBAHUE SIBJIEHNUS HEBECOMOCTH.
DKCIEPUMEHTAIBHOE NIOJIyYEHHUE IPAaBUIIA
CJIOXKEHUS CUJI, HAIPABJIEHHBIX BJIOJIb OJHOU
npsamoil. OnpeneneHue BeTMYUHbI
PABHOJICMCTBYIOIIEH CHUIL.

N3yyenue cuibl TPEHUS CKOJIBKECHHS U CHJIBI
TPEHUS TIOKOSL.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS
OT CUJIbI JABJICHUS U CBOMCTB TPYLIUXCS
ITIOBEPXHOCTEMN.

AHanu3 NpakTUYECKUX CUTYyaluil, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CITOCOOBI €€ YMEHBIIEHUS WU
YBEIMYEHHMS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHUE aBTOMOOMJIS, UCIIOJIb30BAHUE
MOJIIMITHUKOB, MJIABAHUE BOJHBIX dKUBOTHBIX
u Ap.). Pemenre 3aaa4 ¢ ucnosib3oBaHUEM
dbopmyn amst pacu€Ta CUIIbl TSHKECTU, CUIIbI
YIOPYTOCTH, CUIIbI TPEHUS

Htoro no pasneny

21

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTENH U ra30B

4.1| NaBnenue. [lepenaua
JTABJICHUS TBEPABIMU

TeJIaMU, KUJIKOCTIMH
U Ta3aMu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS U YBEITUYCHUS
naBiieHus. /[aBieHue rasa.
3aBHCHUMOCTD JIaBJICHUS
rasa ot o0béma,
TEMIIEPATYPHI.

AHanm3 1 00bSICHEHUE OTBITOB U MPAKTUIECKUX
CUTYAIIHii, B KOTOPBIX MPOSIBIISETCS CUJIA
JIABIICHUSL.

ObocHoBaHME CITIOCOOOB YMEHBIICHUS U
YBEIUYCHUS JTaBIICHHS.

M3yuenue 3aBUCUMOCTH JIaBJICHHS Ta3a
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Ilepenaua naBneHus
TBEPABIMU TEJIaMHU,
KHUJIKOCTSMU U Ta3aMHU.
3akoH Ilackans

oT 00BEMa U TeMIIepaTyphl.

N3ydyeHne ocOOEHHOCTEN nepeaayuu AaBIeHUs
TBEPABIMU TEIAMH, KUAKOCTIMHU U Ta3aMH.
O00CHOBaHHE PE3YIBHTATOB OIBITOB
OCOOEHHOCTSIMHU CTPOEHHUS BELIECTBA B TBEPIOM,
’KHUJIKOM U Ta3000pa3HOM COCTOSIHUSAX.
DKCNEpUMEHTAIIBHOE JOKA3aTENbCTBO 3aKOHA
ITackans.

Pemmenwne 3ama4 Ha pacuéT naBieHUs TBEPIOTO
Tena

4.2 | JaBieHue KUIKOCTH 3aBUCUMOCTb J1aBJICHUS HccnenoBanue 3aBUCUMOCTH JaBICHUS KUIKOCTH
KUIKOCTH OT TITyOUHBI. OT ITYOUHBI MOTPYKEHUS U TUIOTHOCTH >KUJIKOCTH.
[TueBmaTuueckue MamuHbl. | HaGmatonenue n o0bsicHeHne THAPOCTATHYECKOTO
[M'unpocratuueckuit napajiokca Ha ocHOBe 3akoHa [lackais.
napagokc. Coobmaromuecs: | MI3yueHue cooOIarnmxcsi COCy/10B.
cocynsl. ['mapaBnmuueckue | Pemenue 3amay Ha pacu€T AaBICHUS KUIKOCTH.
MEXaHU3MBbI OObsicHEeHUE IPUHIIUIA ICHCTBUS
TUIPABINYECKOTO Mpecca, MHEBMATUIECKUX
MaIyH.
AHanu3 1 00bSICHEHUE MPAKTUUYECKUX CUTYalUH,
JIEMOHCTPHUPYIOIINX MPOSBICHUE JaBICHUS
YKUIKOCTH ¥ 3akoHa [lackaisi, Hanpumep
MIPOIIECCOB B OpraHU3Me IpH ITyOOKOBOJTHOM
HBIPSTHUH
4.3| AtmocdepHoe AtMocdepa 3emin u DKcnepuMeHTAIbHOE OOHAPYKEHHE
JIaBJICHUE aTMoc(epHoOe JaBJICHHE. aTMOC(EpHOTOo TaBJICHUS.

HpI/I‘-II/IHbI CymcCTBOBAaHUA

Amnann3 1 00bsICHEHHE OITBITOB U MMPAKTHYCCKUX

35




BO3IYIITHOW 000JI0YKH
3emuu. OnbiT Toppuyen.
N3mepenne armochepHoTO
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo J1aBJICHUS
OT BBICOTHI HaJl YPOBHEM
Mops. [Tpubopbl

JUTSL ©3MEPEHUS
aTMoc(epHOro aBieHUs

CUTYyallui, CBSI3aHHBIX C JEUCTBUEM
aTMOC(hEepHOro JaBJICHHUS.

OOBbscHEHHUE CYIIECTBOBAHUS aTMOC(EpHI
Ha 3eMJIe U HEKOTOPbIX IJIAHETaxX WIH €€
OTCYTCTBHMSI Ha JAPYTUX Iu1aHeTax u JIyHe.
OOBbsicHEHNE N3MEHEHUS INIOTHOCTH aTMOC(EPHI
C BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO
JTABJICHUS OT BBICOTBHI.

Pemenue 3aay Ha pacy€T aTMOCPEPHOTO
JIABJICHUS.

N3ydenue ycrpoiicTBa GapomeTpa-aHEpoOua

4.4

JlericTBuE )XUJIKOCTU U
rasza Ha Iorpy>Ke€HHOE
B HUX TEJIO

JleicTBUE )XKUIKOCTH U Ta3a
Ha MOTPYyKEHHOE B HUX
Teso0. BeiTankuBaromnias
(apxumenoBa) cuiia. 3aKoH
Apxumena. [1naBanue Te.
BoznyxonnaBanue

DKCIepUMEHTaIbHOE OOHApYKEHUE JCHCTBUS
KUJIKOCTHU U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
OrnpeneneHue BhITATKUBAIOIICH CUIIBL,
JICVCTBYIOIIEN HA TEJO, MOTPYKEHHOE

B JKUJKOCTb.

[IpoBenenue u 0OCYKIEHUE OTBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BBITUIKABAIONIEN CHUJIBI, IEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOU

B JKMJKOCTb YaCTHU T€JIa U OT IJIOTHOCTH
JKUJIKOCTH.

IIposepka nezasucumocmu 8blmaaKusaroujeu
cunl, oelcmayowell Ha mejo 8 HCUOKOCMU,
om maccel mena.

HccnenoBanre 3aBUCUMOCTH Beca TEJIA B BOJE
0T 00BbEMa MOrpyKEHHOM B KUIKOCTh YAaCTH TeJa.
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Pemenune 3a1a4 Ha NpUMEHEHNE 3aKOHA
ApxuMe/a v yCiIoBUs IUTaBaHUs TEIl.
KoncrpyupoBanue apeomerpa wim
KOHCTPYMPOBAHHUE JIOAKU U ONIPEICICHUE €€
IPY30M0IbEMHOCTH

Hroro no paznemny

21

Paznen 5. Pabora u MOIIHOCTH. JHEPIUs

5.1

Pabora n MOITHOCTD

3

Mexanndeckas padoTa.
MomiHocTh

DKCIEpUMEHTAIBHOE ONPENECICHUE
MEXaHUYECKOM pabOThl CUIIBI TSKECTU

IIpY MMAJICHUHU TEJIA U CUJIbI TPEHUS

[P PAaBHOMEPHOM NEPEMEIICHUHN TEJIa

10 TOPU30HTAIBHOM ITOBEPXHOCTH.

Pacuér MomHoCcTH, pa3BUBaEMOU MPU NOAbEME
I10 JIECTHULIE.

Pemenue 3amay Ha pacy€T MeXaHUUECKOU PabOTHhI
Y MOIIIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
pbIyar, 610K, HaKJIOHHAs
IJIOCKOCTB. [IpaBuio
paBHOBECHS pblUara.
[Ipumenenue npasuna
paBHOBECHS pblyara

K 0JIOKy. «30510TO€
npaBuio» Mexanuku. KII1/]
IIPOCTBIX MEXAaHU3MOB.
[Ipoctbie MEXaHU3MBI

B OBITY U TEXHHUKE

OmnpenieneHre BBIMTPBIIIA B CHIIE MPOCTHIX
MEXaHU3MOB Ha IPUMEpPE phlvara, OIBIKHOTO 1
HETIOJIBM)KHOTO OJIOKOB, HAKJIOHHOM TIIIOCKOCTH.
HccnenoBanne ycioBUsl paBHOBECHS pblyara.
OO6HapykeHHe CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3IMYHBIX HHCTPYMEHTAX M IMPUCITOCOOICHUSX,
UCITIOJIb3YEMBIX B OBITY M TEXHUKE, a TAK)KE

B JKUBBIX OpPTaHH3MaX.

DKCIepUMEHTAIBHOE JI0KA3aTeIbCTBO PABSHCTBA
paboT IpU MPUMEHEHHH IMPOCTHIX MEXAHH3MOB.
Onpenenenue KII/] HaKJIIOHHOM MJIOCKOCTH.
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Pemenne 3a1a4 Ha npUMEHEHUE MTPABUIIA
paBHOBecHs phryara u Ha pacuét KITJ]

5.3 | Mexannueckas 4 Mexannueckas SHEPTUsl. DKCIEpUMEHTAILHOE OIPEIEICHUE U3MEHECHUS
DHEPIUs Kunernueckas u KMHETUYECKOW U TOTEHIIMAIBbHOW SHEPTHUM TEA
MOTEHIUAJIbHAS YHEPTHSI. MIPU €r0 CKaThIBAHUH MO HAKJIOHHOM MJIOCKOCTH.
[IpeBpaiienne onuoro Buaa | opMmynupoBaHue Ha OCHOBE UCCIICIOBAHUS
MEXaHUYECKON IHEPTUH 3aKOHA COXPAHEHUSI MEXaHUUECKOIN YHEPTUH.
B IPYroM. 3aKOH OOcyxaeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXpPaHEHUS YHEPTUU COXPaHEHHUS IHEPTUH.
B MEXaHUKE Pemienue 3a1au ¢ UCMOIb30BaHUEM 3aKOHA
COXpPaHEHHUS YHEPTUH
Htoro o pasneny 12
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO 68
YACOB 11O ITPOT'PAMME
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8 KJIACC

BCIICCTBA

MOJIEKYJISIPHO-KHHETUYECKON
TEOPUU CTPOCHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB H
MOJIeKyJ1. OTBITHI,
MOATBEPAKAAIOIINE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYISIPHO-KUHETHYECKOMN
TEOPHH.

Mogenu TBEPAOTO, KUJIKOTO
Y Ta3000pa3HOT0 COCTOSIHUM
BEILECTBA.
Kpucramnuueckue u
amopdHbIe Tena.
OOBsICHEHHE CBOMCTB T'a30B,
KUJKOCTEN U TBEPIBIX TEI
Ha OCHOBE TOJI0KEHUN
MOJIEKYJISIPHO-KNHETUYECKON
teopun. CMauMBaHUE U
KalUJUISIPHBIC SIBIICHUS.
TermoBoe pacimpenue u
cKaThe

Ne HanmenoBanue KomnuectBo | [Iporpammuoe conepxxanrie | OCHOBHBIE BUBI ACSITEIBHOCTH O0YHYAFOITUXCS
n/m pa3zesioB U TeEM 9acoB
y4e0HOro npeameTa
Pa3ned 1. TenuioBbie siBIeHHUSA
1.1 | CrpoeHnue u cBoiicTBa 7 OCHOBHBIE ITOJIOKEHHUS Habitoienue v uHTEpnpeTays OnbIToB,

CBUJIETEIHCTBYIOIINX 00 aTOMHO-MOJICKYJISIPHOM
CTPOEHUHM BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEILIECTB B BOJE.

Pemienue 3aa4 o OlEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €JJUHUIE 00BEMA
BEILIECTBA.

AHan3 TeKCTa APEBHUX aTOMUCTOB (HaIpuMmep,
dbparmenTa nmosmel Jlykpenus «O npupoae
BEIICi») C N3I0KEeHHEeM 000CHOBAaHMI aTOMHOM
TUINOTE3bI (CMBICIOBOE uTeHHe). O1ieHKa
yOeIUTEeNTLHOCTH 3TUX 00OCHOBAHUM.
OOBsicHeHHE OPOYHOBCKOTO JABMIKCHHUS, SIBJICHUS
TuhPy3un 1 pa3uyuil MeXa1y HUMU Ha OCHOBE
MTOJIOKEHUM MOJIEKYJISIPHO-KUHETHYECKON
TEOPUU CTPOCHUS BEILIECTRA.

OOBsiICHEHNE OCHOBHBIX Pa3JINUU B CTPOCHUU
ra3oB, JKUJIKOCTEH U TBEPIBIX TEI

C UCIIOJIb30BaHUEM IOJI0KEHUN MOJICKYJISIPHO-
KMHETUYECKOU TEOPUHU CTPOCHUS BEIIECTBA.
[IpoBeeHue OMBITOB MO BhIPAIIIMBAHUIO
KPUCTAJIOB MIOBAPEHHOM COJIM WJIU caxapa.
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[TpoBenenmne u 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOLIUX KallUJUIAPHBIE SIBJICHUS U
SBJICHHE CMAYMBAHMSL.

OOBsiICHEHUE POIU KAaIMJUISIPHBIX SBJICHHM

JUISl IOCTYIUIEHMSI BOJIBI B OPTraHU3M PacTEHUM.
Habntonienue, nposeneHne U 00bsICHEHNE
OTIBITOB 110 HAOJIIOEHUIO TEIJIOBOTO
pacIIMpPEHUs ra30B, KUAKOCTEN U TBEPIBIX TEIN.
OObsicHeHue coxpaHeHUs1 00bEMa TBEPABIX TEll,
TEKy4€eCTH KHUJIKOCTH (B TOM UHUCJIE, Pa3HULIbI

B TEKYUECTH JJISl Pa3HbIX KUIKOCTEN),

JIABJICHUS Ta3a.

[IpoBeneHue OnbITOB, JEMOHCTPUPYIOITUX
3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT €ro 00bEéMa U
HarpeBaHMs WIH OXJIAXACHUS, U UX OOBbICHEHHE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
AHaIN3 MPaKTUYECKNUX CUTyal, CBSI3aHHBIX

CO CBOWCTBAaMH I'a30B, KUJIKOCTEH U TBEPIBIX TEI

1.2

TerioBeie TpoLECCHI

21

Temneparypa. CBsizb
TEMIIEpaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBHXKECHHSI
yacTull. BHyTpeHHss
sHeprusi. CriocoOsl
VW3MEHEHUs BHYTPEHHEN
SHEPruu: Terionepeaaya u
coBepIeHue padoTsl. Buabl
TEIJIONEepEaauHn:

O06ocHOBaHKE MTPABUI U3MEPEHUS TEMITEPATYyPHI.
CpaBHeHUE pa3InYHbIX CIOCOO0OB U3MEPEHUS U
ITKaJI TEMIIEPATYPHI.

HabGmonenne u o0bSICHEHHE ONBITOB,
JEMOHCTPHUPYIONTUX U3MEHEHNE BHYTPCHHEH
DHEPTUH Teja B pe3yJIbTaTe TeIUIoNnepeaadn u
pabOThI BHEIITHUX CHII.

Haomronenne n o0bsICHEHHE OIBITOB,
00CYXJIeHHE MMPAKTUYECKUX CUTYyaIHi,
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TETUIONPOBOIHOCTD,
KOHBEKIUS, U3IIyYCHUE.
KoangyecTBO TEILUIOTHI.

VY nenbHasg TENI0EMKOCTh
BeliecTBa. TermioooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oamanca. IlnaBnenue n
OTBEP/ICBAHUE

KPpUCTAJTININYCCKUX BCIICCTB.

VY nenpHas Temiora
TIJIABJICHHUS.
[Tapoo6pa3zoBanue u
KoHJIeHcanus. Mcriapenue.
Kunienue. Y nenpnas
TEIJI0Ta MapooOpa3zoBaHUsI.
3aBUCHUMOCTb TEMITEPATYPBI
KUIIEHUS OT aTMOC(EpHOTo
JABJICHUSI.

BrnaxnocTts Bo3ayXa.
DHeprus TOIIUBA.

VY nenbHas TeniaoTa
CrOpaHusl.

[TpuHuUIB paboThI
TermnoBbIX apurartenei KIT
TEIJIOBOTO JIBUTATEIS.
TennoBble ABUTATEIN U

JIEMOHCTPUPYIOLIUX Pa3TUYHbIE BUIbI
TerIonepeaadu: TErIonpoOBOIHOCTD,
KOHBEKIIUIO, U3ITyUCHHE.

HccnenoBanue siBieHUs TEII000MEHa

MIPU CMEIIUBAHUU XOJOAHOU U rOpsiYeil BOJIBI.
Hab6nrofenue ycTaHOBIIEHUS TEIIJIOBOTO

PABHOBECUS MEXK/Ty TOPSYEH U XOJIOJHOM BOJOM.
Ornpenenenue (M3MEPEHKE) KOJIMUECTBA TEIUIOTHI,

HOJTyYEHHOTO BOJIOW TPH TEIIIO0OMEHE

C HarpeThIM METAJUTHYSCKUM
nunuHapoM. OnpeneneHue (M3MepeHHe)
yJIeIbHON TEIUIOEMKOCTH BEIIIECTBA.
Pemenwne 3amay, CBsI3aHHBIX C
BBIYHCICHHEM KOJUYECTBA TEIUIOTHI U
TETJI0OEMKOCTH TPU TEIJIO0OMEHE.
AHanM3 CUTyaIuil MpakTUIECKOTO
WCIIOJIb30BaHUS TCIIOBBIX CBOMCTB BEIICCTB
¥ MaTepHaJioB, HaIIpUMeEp, B HEIAX
AHEProcOePeKCHUSI: TETIIOU3OJISINSA,
sHeprocOeperaroIye KPhIIiiH,
TEPMOAKKYMYJISITOPHI U T. 1.
HaOmnronenue siBfieHnit ncnapeHust

Y KOHJICHCAIUH.

HccnenoBanue npouecca

WCTIAPCHUS PA3IMYHBIX JKHIKOCTEH.
OOBbsicCHEHUE SBJICHHUI UCTIAPCHHS U
KOHJICHCAIIMH Ha OCHOBE aTOMHO-
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3aIlUTa OKPY KaloIen MOJIEKYJIIPHOTO YUEHHUS.

cpensl. Habmonenue u o0bsicHEHHE Mpoliecca KUMeHus,
3aKOoH COXpaHEHUS U B TOM YHCJIE 3aBUCUMOCTH

IIPEBPALICHUS YJHEPTUU TEMIIEPATYPbl KUIICHHS OT JABJICHUSL.

B TEIUIOBBIX MPOLECCaX Omnpenenenue (M3MepeHue)

OTHOCUTEIHHOM BJIIa)KHOCTH BO3/yXa.
HaOnronenue npoiiecca miaBiaeHUs
KPUCTAUTMYECKOTO BEIIECTBA, HAITPUMED,
npaa. CpaBHEHHUE MPOIECCOB IJIABJICHUS
KPUCTAUTMYECKUX TEJl U Pa3MATYeHUs Mpu
HarpeBaHuu amopdHbIX Ten. OnpeneneHue
(u3MepeHue) yaeabHON TEeIIOThI TUIaBICHUS
JbJA.

OOBsicHeHUE SIBIICHUM TUIABJICHUS U
KpUCTAJUTA3allM1 Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUEHHS.

Perenue 3amay, CBSI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B MpoIieccax
TEIUIONEpeIauy MIPH TUIABICHUU U
KPUCTAIUTH3AINH, UCTIAPEHUU M KOHJICHCAIIHUH.
AHanu3 CUTyaIi MpaKTUIeCKOro MPUMEHEHUS
SIBJICHUM TUTABJICHUS M KPUCTAJUTU3AIUH,
HaIpUMeD, MOJTyYCHUE CBEPXIUCTHIX
MaTepuasoB, COJIEBas TPesiKa U Jp.

AHanu3 paboThl U 00bSICHEHHE PUHIUIIA
JICHCTBYSI TETIIOBOTO JIBUTATEIIS.

Breruucnenue koandecTBa TCIIJIOTHI,




BBIJICJISIFOIIETOCS TIPU CTOPAHUYN PA3TTUYHBIX
BUJI0B ToruiuBa, u KIIJI aBurarens.
OO0cyx1eHue PKOJOTUYECKUX TTOCIIEeICTBUN
WCIOJIb30BaHUs IBUTATENIC BHYTPEHHETO
CrOpaHusi, TEIJIOBBIX U TUAPOIIEKTPOCTAHIIUMA

Htoro no pazneny

28

Pa3pnen 2. daekTpuuyeckue u

MAarduTHbBIC ABJICHUA

2.1| DnexTpuyeckue
3apsabl.
3apsKEHHBIE TEa U
HX B3aUMOJICHCTBHUS

5

DIeKTpu3aIus Tell.

JIBa posa 3JIEKTpUUECKUX
3apsa0B. Bzaumonerncreue
3apsHKEHHBIX TEJL.

3akoH KynoHna (3aBUCHMOCTD
CHJIBI B3aUMOJICHUCTBHUSA
3apsHKEHHBIX TEll

OT BEJIMYMHBI 3aPSI0B U
PACCTOSIHUS MEXKTY TEIIaMH ).
DIIEKTpUYECKOE TOJIE.
HanpsxénnocTs
AIEKTPUUYECKOTO TIOJIS.
[IpuHIMI cynepno3unuu
AIEKTPUYECKUX TOJIEN

(Ha KaYeCTBEHHOM YPOBHE).
Hocwurenn snexrpuueckux
3apsa0B. DIEMEHTapPHBIN
DIEKTPUYECKUH 3apsiL.
Ctpoenue atoma.
ITpoBoHUKM U

Habmonenue u nmpoBeicHHE OIBITOB

T10 3JIEKTPU3ALMHA TEJI IPU CONPUKOCHOBEHUU U
WHIYKIHCH.

HaOmronenne u 00bsICHEHNE B3aUMOIEUCTBHUS
OJHOMMEHHO U PA3HOUMEHHO 3apsKEHHBIX TEJ.
OObsicHEHUE PUHIIMIA IEWCTBHS JIEKTPOCKOIA.
OOBsicCHEHUE SIBIICHUM JIEKTPU3ALIUU

MIPY COMPUKOCHOBEHHUM TEJI U UHIYKIIUEH

C MCNOJIb30BaHMEM 3HAHUM O HOCUTEIX
BJICKTPUYECKUX 3aPsA/I0B B BEIIECCTRBE.
Pacnio3naBanue u oObsICHEHUE SIBJICHUN
AJIEKTPU3ALMHA B TIOBCEHEBHOM KU3HMU.
HabGmonenne u 00bICHEHNE ONBITOB,
WUTFOCTPUPYIOIINX 3aKOH COXPAHECHUS
BJIEKTPUYECKOTO 3apsija.

HaoOmroierre onpITOB 110 MOACTUPOBAHHUIO
CUJIOBBIX JIMHUM 3JIEKTPUUECKOTO TOJIS.
HccnenoBanue nercTBUA JIEKTPUUECKOTO TTOJIA
HA TPOBOJIHUKYU U TUBJIEKTPUKH
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JARTIEKTPUKHU. 3aKOH

COXpPaHCHH:A JJICKTPHUICCKOTO

3apsia

2.2

[TocTostHHBIN
AIEKTPUUYECKUN TOK

20

DIEKTPUYECKUM TOK.

VY ciioBus CylecTBOBAHUSA
AIEKTPUUYECKOTO TOKA.
HcTouHNKH TOCTOSIHHOTO
TOoKa. JlencTBus
AIEKTPUYECKOTO TOKA
(TemoBoe, XUMUYECKOE,
MAarHuTHOE).
DIEKTPUUECKUNA TOK

B JKUJIKOCTSIX M ra3ax.
DNeKTpUYeCcKas LeTb.
Cuna Toka. DJIEeKTPUYECKOE
HaIpsHKEHUE.
ConpoTtuBneHue
MIPOBOJIHUKA. Y AEIBHOE
COTNPOTUBJICHUE BEILIECTRA.
3akoH Oma 11 ygacTka
nenu. IlocnenoBarensHOE U
napasuiesibHOe COCIMHEHUE
MPOBOJHUKOB.

Pabora 1 MOIITHOCTH
AIIEKTPUUYECKOTO TOKA.
3akoH J[xoynsa—JIeHua.
DJIEKTpUYECKUE 1ENU U

HaOntonenue pa3anyHbIX BUAOB IEUCTBUS
ANEKTPUUYECKOTO TOKA U OOHAPYKEHHUE ITUX
BHUJIOB JIEUCTBUA B IOBCECIHECBHOM KU3HMU.
HaOnronenne BOSBHUKHOBEHUS Ta30BOT0 paszpsia
Y JICKTPUYECKOT0 TOKA B JKUJIKOCTH

COopka 1 UCTIBITAaHUE DJICKTPUISCKON IIeTTH
MMOCTOSIHHOTO TOKa.

N3Mepenue cuiibl TOKa aMIEPMETPOM.
N3mepenune 35eKTpUYEeCKOTr0 HaIpSIAKCHUS
BOJIbTMETPOM.

[IpoBenenne u 00BICHEHUE OTIBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBIIEHUS] TPOBOJHUKA
OT €ro JJINHbI, IUIOIIAIH MONEPEYHOTO CEUEHUS
Y Martepuala.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOD,

OT CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKCHUS
Ha pe3uCTopeE.

IIpoBepka npaBuiia CIOKEHUS HANPSIKECHUN
IIPY MOCJIENOBATEIBHOM COEAUHEHUH JIBYX
PE3UCTOPOB.

ITpoBepka npaBuiia 1jsi CHIIbI TOKA

MPH NapAJUICIIbHOM COEIUHEHUHU PE3UCTOPOB.
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OTpEeOUTENIH
AIEKTPUUECKOU SHEPTUH
B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyaluui NoCIeq0BaTEIILHOTO U
NapajuieIbHOTO COEIMHEHUS TPOBOAHUKOB

B IOMAIIHUX AJIEKTPUYECKUX CETSIX.

Pemenue 3anau ¢ ucnonp3oBanueM 3akoHa Oma
1 hopMyI pacuéTa IEKTPUIECKOTO
COITPOTHUBJIEHUS MPU NOCIENOBATEIBLHOM U
napajuieIbHOM COEITMHEHUU ITPOBOJHUKOB.
Ornpenenenre padOTHI AJICKTPUUECKOTO TOKA,
IIPOTEKAIOIIETO YEPES PESUCTOP.

OnpeneneHre MOIHOCTH 3JIEKTPUIECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA YEPE3
JAMIIOYKY OT HampshkeHus Ha Hel. OnpeneneHue
KIIl narpeBarens.

Uccnenosanue npeoOpa3oBaHus SHEPTUU

MIPYU MOJIbEME TPY3a JIEKTPOABUTATEIIEM.
OObsicHEeHHE YCTPOICTBA U MPUHIIAIIA JIEHCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIIbHBIX MPUOOPOB.
OObsicHEeHHEe TPUYUH KOPOTKOTO 3aMbIKAHUS U
IIPUHIIUIIA IEVCTBUS TJIABKUX MPEIOXPAHUTEIEH.
Pemienue 3a1au ¢ ucnoiab30BaHUEM 3aKOHA
Jxoyns—Jlenua

2.3

MarHuTHbIC SIBJICHUS

ITocTossHHBIE MAaTHUTHI.
BzaumopeiicTBue
MMOCTOSIHHBIX MarHUTOB.
MarHuTHoO€ noiJe.
MarauTHOE 1ojie 3eMiIn

HccnenoBanue MarHuTHOTO B3aUMOICHUCTBUS
IMOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX OObETMHEHUU U Pa3JIeJICHUH.
HccnenoBanue MarHuTHOTO B3aMMOJICHCTBUS
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Y €T0 3HAYEHUE ISl )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
AJIEKTPUYECKOTO TOKA.
[Ipumenenue
AIEKTPOMArHuTOB

B TexHHUKeE. JlelicTBHE
MarHUTHOTO TOJIS

Ha MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEH
MOCTOSTHHOT'O TOKA.
Hcnons3oBaHue
AJIEKTPOIBUTATEIICH

B TEXHUYECKUX YCTPOMCTBAaX
Y Ha TPAHCIIOPTE

IIOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHuTHOTO IOJIsI HOCTOSIHHBIX
MarHMTOB IIPU UX 0ObETUHEHUH U Pa3e/ICHUN.
[IpoBeneHME OIBITOB 110 BU3YaJIU3ALMH 10
MOCTOSIHHBIX MarHUTOB.

N3ydeHue sSBICHNASI HAMarHUYMBAHUS BEILIECTBA.
HccnenoBanne neMCTBUS SJIEKTPUIECKOTO TOKA
Ha MArHUTHYIO CTPEJIKY.

IIpoBeneHue ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCUMOCTb CHJIBI B3aUMOJCHCTBUS KaTyILIKH

C TOKOM Y MAarHuTa OT CUJIbI U HalIPaBJIEHUS TOKA
B KaTylIKE.

AHanu3 cuTyalui MpakTUYECKOro MPUMEHEHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
yCTpOMCTBaX, MPOMBIIUIEHHOCTH, MEAULIMHE).
N3ydenune neucTBUss MAarHUTHOTO I0JIS

Ha MMPOBOJAHUK C TOKOM.

N3ydeHne nencTBus 3JE€KTPOABUTATEIS.
N3zmepenne KIIJI snekTpoasurarenbHON
YCTaHOBKH.

Pacnio3HaBanue u aHanM3 pa3au4HbIX
IIPUMEHEHUH DJIEKTPOABUTATENEN

(TpaHcnoOpT, OBITOBBIE YCTPOMCTBA U 1Ip.)

2.4

DneKTpoOMarHuTHas
UHTYKIHS

Omnbitel apanes. SABnenune
AJIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna.
DIIEKTpOreHeparop.

OMBITEI IO UCCIICIOBAHUIO SIBJICHUS
AJIEKTPOMArHUTHON MHIYKIIUW: UCCIECTOBAHUE
W3MEHCHUW 3HAYEHHS U HAIIPABJICHUS
WHIYKIUOHHOTO TOKa

46




CniocoObl oJTy4eHUs
ANEKTPUYECKON IHEPTHH.
DIIEKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
UCTOYHUKAX SHEPIUU

Htoro o pazneny 37
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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9 KJIACC

Ne HanmenoBanue KonnuectBo | Ilporpammuoe copepxanue | OCHOBHBIE BUABI ACSITEIBHOCTH 00YYarOIIUXCS
n/m pa3zenoB U TeM 9acoB
y4eOHOT0 MpeMeTa
Pa3znen 1. Mexannueckue siBJICHUA

1.1

MexaHaudeckoe
IIBUJKEHUE U CIIOCOOBI
€r0 OMNUCAHUS

10

MexaHnuyeckoe ABUKECHUE.
MarepuranbHasi TOUKa.
Cucrema otcuéra.
OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBUKCHHS.
PaBHomMepHOE
MPSAMOJIMHEMHOE IBUKECHUE.
HepasHomepHoe
MPSAMOJIMHEMHOE IBUKECHUE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTb TeJa MpHU
HEPaBHOMEPHOM JIBH)KCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE JBUKCHUE.
CBo0OoOIHOE T1aJIEHUE.
OmneiTe! I'anumes.
PaBHOMEpHOE NBHXKEHKE

110 OKPY>KHOCTH.

ITepuon n yacrora
oOpaienust. JIuneitnas u
YIJIOBasi CKOPOCTH.

AHanu3 1 00CyX)IeHUE Pa3TUYHbIX IPUMEPOB
MEXaHUYECKOTO ABMKCHHUSI.

OO6cy>xaeHue rpaHull IPUMEHUMOCTH MOJIETH
«MaTepuabHas TOUYKa.

Onrcanre MeXaHUIECKOTO JBHKCHUS
pa3IMYHBIMU crIoco0aMu (ypaBHEHUE, TaOIUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIIUM, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBYKEHUS.

HalGnronenne MexaHMIeCcKoro IBYKCHHS Tella
OTHOCHUTEJILHO Pa3HBIX TEJl OTCUETA.
CpaBHeHue myTel U TPACKTOPUN IBHXKEHUS
OJTHOTO M TOTO K€ TeJIa OTHOCUTEIBHO Pa3HbIX
TE€JI OTCUETA.

AHanu3 tekcta ["anuiies 00 OTHOCUTENBHOCTH
JIBDKEHUST;, BBITTOTHCHHE 3aJaHUH TI0 TEKCTY
(CMBICJIOBOE UTEHUE).

OmnpeneneHre CpeTHEH CKOPOCTH CKOJIBKCHHUSI
OpycKka Wi IBMKCHUS IIapyKa 10 HAaKJIOHHOM
TJIOCKOCTH.

Ananus 1 006cyxaeHrne cnocoooB
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LlenTpocTpeMUTENBHOE
YCKOpEHUE

MPUOJIMKEHHOTO ONPEECIICHHUS

MTHOBEHHOW CKOPOCTH.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
IBUKEHUS (IIapyKa B )KUJIKOCTH, MOJCIIU
AIEKTPUYECKOTO aBTOMOOWIIS U T. I1.).
Omnpenenenue mMyTH, IPOUJICHHOTO 32 JJAHHBIN
IIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJIa

1o rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
IBUKEHUS OT BPEMEHMU.

OO0cyx1IeHrEe BO3MOKHBIX TPUHIIAIIOB
AeNCTBUS MPUOOPOB, U3MEPSIOLINX

CKOPOCTb (CITUIOMETPOB).

BrlunciieHne myTyu U CKOpOCTH MpU
PaBHOYCKOPEHHOM MPSMOJIMHENHOM
JIBUKCHHUU TeJa.

Ornpenenenue NpOMAECHHOTO MTyTH U YCKOPEHHUS
JBUKEHUS Teja 1Mo rpaduKy 3aBUCUMOCTU
CKOpPOCTH PaBHOYCKOPEHHOI'O
MPSMOJIMHEMHOTO JBUYKEHUS TeJla OT BPEMEHHU.
IIposepka cunomeswi: eciu

npU PAGHOYCKOPEHHOM OBUICEHUU

0e3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4EMHbIX Yuces, mo
cooOmeemcmeyoujue nPpoMeNCymKu

8peMeHU 0OUHAKOBHI.
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Ornpenenenue yCKOpeHus Tesa

IPU PaBHOYCKOPEHHOM JIBUXKEHUU

10 HaKJIOHHOM TTIOCKOCTH.

N3MmepeHue nepruojia u 4acTOThI OOpaIieHus
Tesa Mo OKPY>KHOCTH.

Omnpenenenrue CKOPOCTH PAaBHOMEPHOTO
JBIKEHUS TeJia MO OKPY>KHOCTH.

Pemienue 3aa4d Ha onpeaeneHue
KHHEMATHYECKUX XapaKTePUCTUK
MEXaHUYECKOTO JBM)KCHUS Pa3IMUHbBIX BUJIOB.
Pacnio3naBanue u npuOImxEHHOE ONMCaHNe
Pa3IMYHBIX BUJIOB MEXAHHUYECKOTO JIBHXKCHHUS
B [IPUPOJIC U TEXHUKE (HA TPUMEpax CBOOOTHO
MaJaroNuX TeJl, IBKCHUS )KHBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JIp.)

1.2

B3aumoneiictBue Ten

20

ITepBeiit 3akoH HproTOHA.
Bropoii 3axkon HeroToHa.
Tpernii 3akoH HprotoHa.
[IpyHIMD Cyneprno3unun
CHUJL.

Cuna ynpyroctu. 3aKoH
I'yka. Cuia TpeHus: cuna
TPEHUS CKOJIBXEHUS, CHIIa
TPEHUS NIOKOS, IPYTH€ BUJIbI
TpEHUSI.

Cuita TSHKECTH M 3aKOH
BCEMUPHOT'O TATOTCHUS.

Habmronerune u o0cyxaeHrne OnbITOB

C IBM>KEHUEM TeJia IPYU YMEHBIICHUU BIIASIHUS
JIPYTUX TEJ, IPEMSTCTBYIONUX JIBUKCHUIO.
Anamus texcra ['anmnest ¢ onmucaHueM
MBICJICHHOTO 3KCIIEPUMEHTA,
000CHOBBIBAIOILIETO 3aKOH UHEPIINH;
BBITIOJTHEHUE 3aJaHUH 110 TEKCTY (CMBICTIOBOE
YTEHHE).

OO6cykxaeHne BO3MOXHOCTH BBITTOTHCHUS
3aKOHA MHEPLIMU B PA3JIMYHBIX CUCTEMAX
OTCUETA.

Hab6nronenue u o0Ccyx1eHne MEXaHUIECKUX
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Yckopenue cBOOOIHOTO
najzeHus. JIBikeHue 1ianer
BOKpyr Connua. IlepBas
KOCMHYECKasi CKOPOCTb.

HeBecomocCTh 1 neperpysku.

PaBHOBECHE MaTepuaIbHOU
TOYKHU. AOCOTIOTHO TBEPIOE
teno. PaBHOBecue TBEPAOTO
TeJIa C 3aKPEIJIEHHON OChIO
BpallleHusl. MOMEHT CHUJIBI.
LlenTp TsKECTH

SIBJICHUM, TPOUCXOJIAIIUX B CUCTEME
orcuéra «Tenexka» mpu €€ paBHOMEPHOM
U YCKOPEHHOM JIBUKEHUU

OTHOCHUTENIbHO KabuHeTa (QU3UKH.
JIeliCTBHS ¢ BEKTOpaMH CHIT:

BBITIOJTHEHUE 3aJaHUH T10 CJIIOKEHHIO U
BBIYUTAHUIO BEKTOPOB.

HaGnronenue w/wnu npoBeieHUE OIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
YCKOPEHUS Tella OT MPUJIOKEHHOU K HEMY
CHUJIBI U MacChl TeJIA.

AHanu3 u 00bSICHEHHE SIBJICHUIN

C MCIIOJIb30BaHUEM BTOPOTo 3aKoHa HproToHA.
Pelienue 3a1a4 ¢ UCNonb30BaHUEM BTOPOIO
3akoHa Hpl0TOHA 1 paBHiIa CIIOKEHUS CHUIL.
Omnpenenenune XECTKOCTH MPYKUHBI.

AHanu3 cutyaruii, B KOTOPBHIX HaOII0Iat0TCs
ynpyrue nedopmaiuu, 1 ux o0bICHEHUE C
UCTIOJIb30BaHUeM 3aKoHa ['yka.

Pemenue 3ama4 ¢ ucnonap30BaHUEM

3akoHa [ yka.

Uccnenoanue 3aBUCUMOCTH CHUJIBI TPEHUS
CKOJIBKEHHS OT CHJIBI HOPMAJIbHOTO
nasneHust. O0CyX)aeHre pe3yabTaToOB
uccienoBanus. Onpeaenenne kodpduimenta
TPEHUS CKOJIBKCHUS.

N3MepeHue cuiibl TpEHUS MOKOS.
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Pemenue 3a1a4 ¢ MCoOab30BaHUEM (POPMYJIIBI
JUTSL CUJTbI TPEHUS CKOJIbKEHUS.

AHanu3 ABUKEHUS TEJl TOJIBKO MO ICHCTBUEM
CHJIBI TSDKECTH — CBOOOHOTO Ta/ICHUS.
OObsicHEeHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJIHOTO MaJICHUsS OT MACChI Tela.

O1ieHKa BEJIMUMHBI CUJIBI TATOTCHMUS,
JNEUCTBYIOIIEN MEXIy IBYMS TelaMu

(m7st pa3HbBIX Macc).

AHanu3 IBUKEHUS HEOECHBIX TeJ

MO/, IEVCTBUEM CHIIBI TATOTEHUS

(C UCTIOB30BAHUEM JIOTIOJTHUTEIBHBIX
MCTOYHUKOB UH(POPMALIHH).

Pemenue 3a1a4 ¢ HCNIOJIB30BAHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

IUTSL pacu€Ta CUIIbI TSYKECTH.

AHanu3 OpUrHHAIILHOTO TEKCTA,
OMKCHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMHUPHOT'O TATOTEHHUSI; BBIMOJIHEHUE 3aJaHUI
M0 TEKCTY (CMBICTIOBOE UTCHUE).

Habmonenue u 00cyx1eHue OIbITOB

10 U3MEHEHHUIO BEca Tella IIPU YCKOPEHHOM
JIBIDKCHUH.

AHanu3 yciaoBUil BO3HUKHOBEHHUSI HEBECOMOCTH
U TIEPETPY3KHU.

Pemenue 3a1ay Ha onpezieieHne Beca Tesa

B PA3JIMYHbBIX YCIIOBHSIX.
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AHanu3 cui, IeMCTBYIOIINUX HA TEJNO,
MOKOSILIEECS Ha OTOpeE.
OrnpeneneHue HEHTPa THKECTH PA3IUYHBIX TEJ

1.3.

3aKOHBI COXPaHEHHUS

10

Nmnynece Tena. U3meHenue
uMITyabca. IMImysibe CUIIBL.
3aKOH COXpaHEHUs
uMIyasca. PeaktuBHoe
JBUYKEHUE.

Mexannyeckast pabota u
MoIIHOCTb. PaboTa cui
TSAKECTH, YIIPYTOCTH,
TpeHus. CBs3b SHEPTUH U
paboTsl. [loTeHumanbHast
DHEPrHUs TeJa, MOJHATOTO
HaJl IOBEPXHOCTBIO 3EMJIN.
[loTeHUMaNbHAs YHEPTUS
CKaTOMN NPYKHUHBI.
Kunernueckas sHeprus.
Teopema 0 KUHETUUECKOH
DHEPIruM. 3aKOH COXPAHECHUS
MEXaHHYECKON YJHEPTUH

Ha6mronenue u o0CyXIeHUE OTBITOB,
JEMOHCTPUPYIOIIUX Tepeaady UMITyJIbCa

P B3aUMOJICHCTBUM TEJ, 3aKOH COXPAHCHUS
UMITYJIbCA TPU a0COJIFOTHO YIIPYTOM U
HEYNPYTrOM B3aUMOJICCTBUU TEll.

AHanu3 cuTyanui B OKpYKarolen »Ku3Hu

C UCIOJIb30BAaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3naBanue siBieHUs PEAaKTUBHOTO
JIBWKEHUS B IPUPO/JIE U TEXHUKE.
[IpuMeHeHre 3aK0Ha COXPAHEHUSI UMITYJIbCa
JUTsl pacu€Ta pe3ybTaTOB B3aUMOICHCTBUS Tell
(Ha mpuMepax HEYIpyroro B3auMOICHCTBHS,
yIPYTOTro MEHTPAIHLHOTO B3aMMOICHCTBUS IBYX
OJIMHAKOBBIX TEJ, OJIHO U3 KOTOPHIX
HETIOJIBMIKHO).

Pemenne 3ama4 ¢ UCMOIb30BaHUEM 3aKOHA
COXPaHEHUs UMITYJIbCA.

Onpenenenre pabOThI CUITBI YIPYTOCTH

IpH MOIBEME TPy3a C UCTIOJIb30BaHUEM
HEMOJABM)XHOTO U MOJABUKHOTO OJIOKOB.
HN3mepenune MOIHOCTH.

N3mepenne moTeHInaabHON SHEPTHH YIIPYTO
nehOpMUPOBAHHOMN TIPYKUHBI.
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N3MepeHne KHHETUYECKOM YJHEPTUHN TEJIa

10 JJIMHE TOPMO3HOTO MYTH.
DKCIEepUMEHTAIbHOE CPABHEHUE U3MEHEHUS
MOTEHIIMAIBHOW U KWHETUYECKOW SHEPTUM Tena
IIPY JBUKEHUM TI0 HAKJIOHHOM IIJIOCKOCTH.
DKCcepuMeHTaIbHAas MIPOBEpPKa 3aKOHA
COXpaHEHMSI MEXaHUYECKON SHEPrUun

IIpU CBOOOTHOM Ia/ICHUH.

[IprmeHeHue 3aKOHA COXPaHEHHUS
MEXaHUYECKOM SHEPTHUU JJI pacyera

MOTCHIIMAJIbHON ¥ KHUHETUYECKOW SHEPTHM TeJla.

Pemenue 3a4a4 C UCIIOJIb30BAaHHCM 3aKOHaA
COXpaHCHUA MEXaHHMYECKOU OHCPIruun

KonebarenbsHOE IBUKEHUE.

Htoro no pazneny 40
Pa3znen 2. Mexann4veckue KoJe0aHusl U BOJIHbI
2.1| Mexannueckue 7
KOJICOaHMS

OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHU: ePUOI,
4acToTa, aMIUIUTY/a.
Maremarnueckuu u
MPY>KUHHBIN MasTHUKH.
IIpespamenue sHepruu
pH KoJieOaTeIbHOM
JIBUKCHUH.

3aryxatomue KoiaeOaHus.
BrinykaeHHbIe KOJIeOaHMsl.
Pe3onanc

Habmronenue konebanuii moa 1eiCTBHEM CHUIT
TSKECTH M YIIPYTOCTH U OOHAPYKEHUE
noJA00HBIX KOJIeOaHUN B OKPYKAIOIIEM MUPE.
AHanu3 kosiebaHuM rpy3a Ha HUTU U

Ha nipyxkuHe. OnpeaeneHne 9acToTh
KOJIeOaHU MaTEMaTUYECKOTO U MIPY>KUHHOTO
MAasITHUKOB.

HabGmronenne u 00bsICHEHNE IBICHUS
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH MIEPUOA
KOJIeOaHMI MOBEIICHHOTO K HUTH TPy3a

OT JJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH TEpHO/Ia KOoJieOaHHit

I'py3a, IOABCIICHHOTO K JICHTC, OT MAaCChI I'py3a.

Ha6mronenue u o0CyXIeHUE OTBITOB,
JTEMOHCTPUPYIOIINX 3aBUCUMOCTH TIEPHOIa
KOJIeOaHUH MPY>KUHHOTO MAasTHUKA OT MacChI
rpy3a 1 )KECTKOCTH MPYKUHBI.

[IpuMeHEeHnEe MAaTEMATHYECKOTO U MPY>KUHHOTO
MasITHUKOB B Ka4€CTBE MOJICJICH sl ONUCAHUS
KOJIeOaHUH B OKPY’KaIOIEM MUpE.

Petenue 3aay, CBS3aHHBIX C BRIUMCICHUEM
WJIM OLIEHKOW 4acTOTHI (Meproa) KojebaHui
H3zmepenue yckoperus c60600H020 nadeHus

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHn4ecKre BOJTHBI.
CBOIICTBa MEXAHUYECKUX
BOJIH. [IposionpHbIE 1
nonepeyHblie BOJIHbL. J[nHa
BOJIHBI U CKOPOCTB €€
pacrpoCTpaHEHUs.
MexaHn4ecKre BOJTHBI

B TBEPIOM TeEJIE,
CECMUYECKNE BOJIHBI.
3ByK. 'pOMKOCTB 3ByKa U
BbICOTAa TOHA. OTpakeHue
3ByKa. IHdpa3Byk u
yIBTPa3BYK

OO0HapyXeHre U aHAIA3 BOJTHOBBIX SIBJICHUI
B OKPY>KaIOIIEM MHpE.

Habmonenue pacnpocTpaneHus: MPOA0TbHBIX
Y TIONIEPEYHBIX BOJIH (HAa MOJEIIN) U
0oOHapyKeHHE aHAJIOTUYHBIX BUJIOB BOJIH

B IIPUPOJIE (3BYK, BOJHBI HA BOJIE).
Brraucienue IuHbI BOJTHBI B CKOPOCTH
pacnpocTpaHeHHUs 3ByKOBBIX BOJIH.
DKCIEePUMEHTAIBHOE OTIPE/ICIICHUE TPAHUI]
YaCTOTHI CJBIIIIMMBIX 3BYKOBBIX KOJICOaHMUIA.
HabGnronenue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHUCJIE, C UCITOIH30BaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

Habmronenne u 00bsICHEHNE IBICHUS
aKyCTHYECKOTO Pe30HaHCa.
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AHau3 OPUTHHAILHOTO TEKCTA, TOCBAIEHHOTO
UCIIOJIb30BAHUIO 3BYKa (WM YJIbTPA3BYKA)

B TEXHHUKE (IXOJIOKAIHs, YIbTPa3BYK

B MEJIMIIMHE U JIp.); BHINOJHEHUE 3aJaHUI

10 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro no paznemny

15

Pa3nen 3. DjekTpoMarHuTHoE 10Jie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI

3.1 | DnexkTpoMarHUTHOE 6 DIEeKTpOMarHuTHOE TOJIE. [TocTpoenue paccyxneHnil, 000CHOBBIBAIOIINX
10JIE U DNEKTPOMAarHUTHBIE BOJIHBL. | B3AMMOCBS3b 3JIEKTPUUECKOTO U MAarHUTHOI'O
JIEKTPOMATrHUTHBIE CaoiicTBa HOJIEH.

BOJIHBI AIIEKTPOMATHUTHBIX BOJIH. DKCnepruMEHTAIIBHOE U3YYEHUE CBOMCTB
[IIkana 31€eKTPOMAarHUTHBIX | 2JIEKTPOMAarHUTHBIX BOJIH (B TOM YHUCIIE
BOJIH. Mcnonbp3oBanue C MIOMOIIIbIO MOOMIIBHOTO TeJIE(POHA).
AIIEKTPOMATrHUTHBIX BOJIH AHanu3 peHTreHOBCKUX CHUMKOB
JUIsl COTOBOM CBSI3H. YEJIOBEYECKOr0 OPraHu3Ma.
DOnexkTpoMarHuTHas mpupojia | AHaIU3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHUS
ceera. CKOpOCTh CBETA. ANIEKTPOMATHUTHOTO U3JTyYEHHUS B PUPOJIE:
BonHoBbIe cBOlCTBa CBeTa | )KMBBIE OPraHU3MBbI, U3TYUEHUS] HEOECHBIX TEJ
(CMBICJIOBOE UTEHUE).
Pacno3HaBanue 1 aHaIA3 pa3IUYHBIX
IPUMEHEHUH 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHHKE.
N3yyeHne BOTHOBBIX CBOWCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBaHueM Hopmy
JUTSI CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOThI CBETA
Wroro no pazneny 6
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Pa3nen 4. CBeToBbBIC ABJICHUSA

4.1

3aKOHBI
pacnpocTpaHEHUS
CBETA

JIlydyeBas Mozenb cBera.
Hctounuku cgera.
[IpssmonHetHOE
pacnpoCcTpaHEHHUE CBETA.
3armenus Connua v JIyHsL.
Otpaxxenue cpera. [lmockoe
3epKajo. 3aKOH OTPaKEHUS
CBETa.

[Ipenomienue ceera. 3aK0OH
npenomiieHus ceera. [lomHoe
BHYTPEHHEE OTPaKCHHE
cBera. Mcnonb3oBanue
IIOJIHOI'O BHYTPEHHETO
OTPAXKEHUS B ONTHYECKUX
CBETOBOJIAX

HaGnronenue onpITOB, TEMOHCTPUPYIONTUX
SIBJICHHE TPSMOJIMHEHHOTO pacpOCTPaHCHUS
cBeTa (BO3HUKHOBEHHME TCHU U TIOJIyTEHH ),

¥ UX UHTEPIIPETAIHS C UCTIOJIb30BaHUEM
MOHATHS CBETOBOTO JTyda.

OOBsicHEHUE U MOJICIIMPOBAHUE COJIHEUHOTO U
JYHHOTO 3aTMEHUH.

HccnenoBanue 3aBUCHMOCTH YTJIa OTPaKEHHUS
CBETOBOTIO JIy4a OT yIJla MaJcHusI.

N3yuyeHue cBOMCTB N300paKeHUsI B TNIOCKOM
3epKare.

HaOmronenne u 00bICHEHHE OIBITOB

10 TIOJIYYCHHUIO H300paKEHUI B BOTHYTOM H
BBITTYKJIOM 3epkajiax. HaGmonenue u
0OBSCHEHHE OIBITOB IO TIPEJIOMJICHHIO CBETa
Ha TPaHUIIC PA3TUYHBIX CPEIl, B TOM UHCTIC
OTIBITOB C MOJIHBIM BHYTPEHHHUM OTPaKCHHEM.
HccnenoBanue 3aBUCUMOCTH yriia
TIPEIIOMJICHHS OT yTJia TIaJCHUSI CBETOBOTO JIyda
Ha TPAHUIIE «BO3TYX—CTEKIIO.
PacmoznaBanue sSBIEHUIN OTpaKCHUS U
IIPEJIOMIICHHS CBETA B TIOBCEHEBHOM JKU3HHU.
Amnann3 1 00bsICHEHHE SIBJICHUS ONTHYECKOIO
MUpaKa.

Perrenue 3a1a4 ¢ HCHOJIL30BaHUEM 3aKOHOB
OTPAXKECHUS U IIPEIOMIICHHS CBETA
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4.2 | JIuH3BI ¥ ONITHYECKUE 6 JIunza. Xon mydeit B mun3e. | [lonydueHue n3o0paxeHuil ¢ MOMOUIBIO
npuodopsI OnTuyeckas cucreMa coOuparolet u paccenBaroei JIMH3.
doToammapara, Mmukpockona | Onpenenenre GOKYCHOTO PAaCCTOSHUS U
v Teneckorna. ['na3 kak ONTUYECKOU CHUJIBI COOMPAIOIIEH JTUH3BI.
ONTUYECKAs CUCTEMA. AHanu3 yCTpoWCTBA U MPUHIUIIA AEUCTBUS
bnuzopykocTs u HEKOTOPBIX ONTHYECKUX MPUOOPOB:
JATbHO30PKOCTh doToamnmapara, MUKpPOCKOTIA, TEIECKOIIA.
N3yuenne Mozenu rias3a Kak ONTHYECKON
CHUCTEMBbI. AHAJIU3 SIBICHUI OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIUTIA JIEHCTBUS
OYKOB
4.3 | Pazmoxkenue 6emoro 3 Paznoxenue 6enoro crera Habmonenue paznoxkeHus: 6e10ro ceeta
CBETa B CIIEKTP B criekTp. OnbITel HhIOTOHA. | B CIIEKTP.
CrnokeHue CTeKTPaIbHbBIX Hab6nronenue un 00bsicHeHHE OTIBITOB
1BeToB. Jlucnepceus cBeTa IO TTOJTYYEHHUI0 0€JI0T0 CBETa MPHU CI0KESHUN
CBETa Pa3HbIX IIBETOB.
[IpoBeneHune u 0OBSICHEHUE OTBITOB
110 BOCTIPUATHUIO IIBETA MPEIMETOB MIPH HX
HAOJTFOICHUH Yepe3 1IBETOBBIC (QUIIBTPHI
(LIBETHBIC OYKH)
Hroro no pazneny 15
Paznen 5. KBantoBbie siBjIeHHS
5.1 | Ucnyckanue u 4 Omnsitel Pezepdopaa u O6cyxnenue 1ienu onbIToB Pesepdopra

IIOTJIOMCHUC CBCTA
aTOMOM

TUIAaHETapHast MOJIEJIb aTOMa.
Monaens atoma bopa.
Hcnyckanue v noriomeHue

10 UCCJICAOBAaHNIO aTOMOB, BbIABHKCHUC
TUITOTE3 O BO3MOJKHBIX PE3yJibTAaTaX OIIBITOB
B 3aBUCMMOCTH OT IMPCAIoJIaracMoro CTpoCHUs
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cBeTa aTOMOM. KBaHTBHI.
JInHenuaTteie CIIEKTPBI

aTOMOB, ()OPMYJIMPOBAHUE BHIBOJIOB

U3 PE3YJbTATOB OIBITOB.

OO0cyxaeHue NpOTUBOPEUHIA IITAHETAPHOU
MOJIEJIM aTOMa U OCHOBAHUU JJIs1 TUIIOTE3bI
bopa o crannoHapHbIX OpOUTAX JIEKTPOHOB.
Habnronenue CruloniHbIX U JIMHEWYaThIX
CHEKTPOB U3ITyYEHHUsI PA3JINYHBIX BEILIECTB.
OObsiCHEHUE TMHENYAThIX CIIEKTPOB U3IIyYCHUS

5.2

CTtpoeHune aTOMHOTO
sanpa

PagnoaktuBHOCTH. Anb(a-,
0eTa- ¥ raMMa-u3IIy4deHUsI.
CrpoeHue aTOMHOTO sApa.
Hyknonnas moaenp
aTOMHOTO s1pa. M3oTorsl.
PagnoakTtuBHBIE
npespanieHus. llepruon
MOJIypacmajia aTOMHBIX SAEP

OO0cyxeHrne BO3MOKHBIX THIIOTE3 O MOJCIISIX
CTPOCHHUS SAIpa.

Onpenenenue cocrana siAep MO 3alaHHBIM
MACCOBBIM U 3aPsAI0BbIM YUCIIAM U

IO TTOJIOKEHUIO B MEPUOAUYECKON CUCTEME
2JIEMEHTOB.

AHanu3 U3MEHEHUS COCTABA A/Ipa U €TO
MOJIOKEHUSI B IEPUOJIMYECKON CUCTEME

MIPU 0-PaTUOAKTUBHOCTH.

HccnenoBanune TpEKOB 0-4aCTHI] IO TOTOBBIM
dboTorpadusim.

OGHapyXeHHe U U3MEPEHUE PagruaIlliOHHOTO
¢hoHa ¢ TTOMOIIBIO JI03UMETPA, OLICHKA €T0
WHTEHCUBHOCTH.

Ananu3 OHOJIOTHYECKUX U3MEHEHHUH,
MPOUCXOAAIINX MO IEHCTBUEM
PaIMOAKTUBHBIX U3JTyUYCHUMU.
Hcnonp3oBaHne paiOaKTUBHBIX U3Ty4YCHUN
B MEIUIINHE
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5.3| SlnepHbie peakiuu 7 Anepubie peakuuu. 3akoHbl | PelieHue 3aiad ¢ MCNOJIb30BAaHUEM 3aKOHOB
COXpaHEHUs 3apsA0BOrO U COXpaHEHUS MAaCCOBBIX U 3apsAI0OBbIX YUCEI
MacCOBOT'O YHCENI. DHEPTUsS | HA ONPEIEICHUE PE3yIbTaTOB SAEPHBIX
CBS3M aTOMHBIX siiep. CBsI3b | peakuuii; aHaaIu3 BO3MOKHOCTH HIIN
Macchl ¥ Hepruu. Peakiiuy | HEBO3MOYKHOCTH SIACPHOM pEAKLUU.
CUHTE3a U JACIICHHUS sIIEp. OrneHKa 3HEpruM CBSI3U sIEp C UCIOJIB30BAaHUEM
Ucrounuku sHeprun ComnHia | Gopmyinsl DUHIITEHA.
U 3BE31. SnepHas OO6cyx1eHre NepCreKTUB UCTI0Ib30BaHMS
sHepreTuka. /lericrBus YIIPaBJISIEMOI'0 TEPMOSIEPHOTO CUHTE3A.
pazoaKkTUBHBIX U3MyueHUl | OOCyXIeHnEe NPENMYILECTB U IKOJIOTUYECKUX
Ha )KUBBIE OPTAaHU3MBI po0JieM, CBSI3aHHBIX C SIIEPHON SHEPreTUKON

Htoro no pazneny 17

IHoBTOPHUTEIBLHO-00001IAO NI MOAY b

[ToBTOpEHUE 1
o0oO01IeHne
COJIep>KaHMs Kypca
¢busuku 3a 7-9 kinaccel

9

Cucremarurzanus u
0000111eH1Ee TTPEAMETHOTO
COJIEpKaHUs U OIbITA
JeSITEIbHOCTH,
PUOOPETEHHOTO

MIPU U3yYEHHUH BCETO Kypca
(U3UKH OCHOBHOTO OOIIETo
oOpa3zoBaHusl.

IToaroroBka K OCHOBHOMY
rOCyIapCTBEHHOMY
AK3aMeHy 1o (hu3nKe

JU1s1 00yYarommxcs,
BBIOPABIINX ATOT y4E€OHBII
peaMET

BrinonHeHne yueOHbIX 3ajaHU, TPEOYIOITUX
JEMOHCTpAllUA KOMIIETEHTHOCTEM,
XapaKTEepU3YIOIIUX €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

— IPUMEHEHUS TIOJTyYeHHBIX 3HAHUN

JUTSl HAYYHOTO OOBSICHEHUS (PU3NIECKUX
SIBJIEHUW B OKPYKAIOIIEN IPUPOJIE,

B [MOBCETHEBHOM KU3HU U BBISBJICHUS
(bU3UYECKUX OCHOB PsiJila COBPEMEHHBIX
TEXHOJIOTHM;

— MIPUMEHEHUS] OCBOEHHBIX
AKCIIEPUMEHTAJIbHBIX YMEHUN

JUISL UCCIIeIOBaHUS (PU3UYECKUX SIBJICHUMH,
B TOM YHCJIE JJIsl IPOBEPKHU TUIIOTE3
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Y BBISIBJICHUS] 3aKOHOMEPHOCTEN.

Pemenue pacuéTHbIX 3a71a4, B TOM YUCIIE
[PEANoIararlux UCIO0JIb30BaHUE (PU3HUYECKUX
MOJIEJIE 1 OCHOBAHHBIX HA COJIEPKAHNUN
Pa3IMYHBIX Pa3AeNoB Kypca (GU3NKH.
BoinosniHeHue U 3amuTa rpynioBbIX WIN
WH/IMBU1yaJIbHBIX IIPOEKTOB, CBSI3aHHBIX

C cofiepXaHueM Kypca pU3uKu

Hroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPO'PAMME
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