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MNOACHUTEJIBHASA 3AIINCKA

AgnanTupoBaHHas pabouas mnporpamMma 1o ¢GU3MKE I OOydarolmMXcs ¢
3aJIepKKOM Ticuxudeckoro pasputusi (nanee — 31IP) Ha ypoBHE OCHOBHOro OOIIEro
oOpa3oBaHusl MOATOTOBJICHa HAa ocHOBe DenepanbHOro 3akoHa ot 29 nmexadbps 2012
roga Ne273 @3 «O6 obpazoBanuu B Poccuiickoit denepanumu» ¢ AOMOTHEHUSIMH,
®denepanbHOro0 rocyJapcTBEHHOr0 00pa3oBaTEIbHOrO CTAHIapTa OCHOBHOI'O OOIIETO
obpazoBanus (IIpukaz Munucrepcra npoceienus Poccun ot 31.05.2021 r. Ne 287,
3apeructpupoBadn MunucrepctBoM toctuniu Poccuiickoit @enepanuu 05.07.2021 r.,
per. Homep 64101) (mamee — DPI'OC 0OO0O0O), DepepanbHON aganTUPOBAHHOM
o0pa3oBaTeIbHOW MPOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHus OOy4YarOIIMUXCS C
OTPAaHWYCHHBIMA BO3MOXXHOCTSIMH 3JI0POBbS, YTBEPXKIEHHAS TPHUKA30M MUHHUCTpA
[Tpocemenus Poccuiickoit @eneparun Nel1025 ot 24.11.2022, CanlluH 2.4.3648-20
«CaHUTapHO-3MUAEMHUOJIOTUYECKUE TPEOOBAHUS K OpraHu3alusM BOCHUTAHUS U
oOy4eHHs, OTIbIXa M O3J0pOBJICHUS Jerer u momoaexkuy, CanlluH 1.2.3685-21
«'urneHnyeckne HOpMaTUBBI U TPeOOBaHUA K 0OECIEUEHHUIO 0€30IacCHOCTH MU (WJIM)
0e3BpeTHOCTU MJIs 4YesioBeKa (DakTOpoB cpenbl oouTanus», YcraB KOV «VYpaiickas
IIKOJIA-UHTEPHAT JIJIsi 00YYaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBS,
AJlanTUpOBaHHAs OCHOBHAsg OOpa3oBaTesibHasi NporpaMMa OCHOBHOIO —OOIIEro
oOpa3zoBaHusl 00yUYAOIIUXCS C 3aJep kKoM ncuxudeckoro pazputus KOV «VYpaiickas
IIKOJIA-UHTEPHAT JUIsI 00YYaIONUXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 37I0OPOBBS
(Bapuant 7).

OO0mas xapakTepucTHKA y4eOHOro npeamera « Puzuka»

YueOubit  npenmer  «Dusuka»  ABISIETCS  CUCTEMOOOpa3ymooIuM IS
€CTECTBEHHOHAYYHBIX MPEAMETOB, TOCKOJIbKY (DU3UYECKHUE 3aKOHBI MHPO3TAHUS
ABIIIIOTCSL OCHOBOM  COJIEp)KaHMsSI KypCOB XUMHUHU, OHOJOTMH, reorpapuu U
acTpoHOMUH. DuU3MKa BOOPYXKAeT OOYYAIOIIMXCS HAyYHbIM METOJOM IO3HAHMS,
MO3BOJISIOLIUM MOy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPY)KAIOIIEM MHUPE.

[IpenmeT MakcMMaJIbHO HAMpaBJieH Ha (OPMUPOBAHUE HHTEPECA K PUPOTHOMYH
COLIMATLHOMY  MHUpPY,  COBEpIICHCTBOBAHWE  IIO3HABATEIbHOM  JCSATEIBHOCTH
oOyuaromuxcsi ¢ 3IIP 3a cuer oBnajeHUs] MBICIUTEILHBIMU OIEpAIUsIMUA CPABHEHUS,
000011IeHs, pa3BUTHE CIIOCOOHOCTH apryMEHTHUPOBATh CBOE MHEHHE, (POPMHUPOBAHUE
BO3MOYKHOCTEW COBMECTHOU JIEATEIILHOCTH.

N3ydenne ¢usuku crnocoOCTByeT pa3BuTHio y oOydaromuxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpakeHUs, (PYHKIMOHATBLHOW TPAMOTHOCTH, YMEHUS
BOCIIPUHUMATh W KPUTHYECKH aHATU3UPOBATh HMH(POPMAILHMIO, IPEACTABICHHYIO B
pa3nuuHbIX (popmMax. 3HAUUMOCT TIPEIMETa JUIsl PA3BUTHUS KU3HEHHON KOMIIETEHITUN
OO0 y4JaroIIMXCs 3aKIIF0YAETCS B YCBOGHWH OCHOBBI (DU3NYECKUX 3HAHUN, HEOOXOIMMBIX



JUIsl TIOBCEHEBHOM JKM3HHM; HABBIKOB 3I0POBOIO M O€30MACHOrO JJI1 4YeJOBEKa U
OKpY>Karoller ero cpesibl 0opasa >ku3Hu; (POPMHUPOBAHUN SKOJOTUUECKON KYJIbTYPBHI.

[Iporpamma oTpaxkaeT cojepxaHue oOydeHus npeamery «Pusnkay ¢ ydyeToM
ocoObIX 00pa3oBaTesibHbIX NoTpeOHOCTel oOyuaromuxcs ¢ 3[1P. OBnagenue gaHHBIM
y4€OHBIM TIPEIMETOM MPEACTABISET ONPEACICHHYI0 TPYAHOCTh IJisl 00yJarouuxcs ¢
3I1P. D10 cBA3aHO C OCOOCHHOCTSIMU MBICTUTEIBHON IEATEIbHOCTH, EPUOJUYECKUMHU
KOJICOaHUSIMU BHUMAaHUs, MajbIM OOBEMOM MaMSITH, HEIOCTaTOYHOCTHIO OOIIEro
3araca 3HAaHWW, TOHM)KEHHBIM ITO3HABATEIbHBIM HMHTEPECOM M HHU3KUM YpPOBHEM
pPEYEBOr0 pa3BUTHSL.

Jlnst mpeosiofieHust TPYJHOCTEW B HM3YU4eHMHM Y4eOHOTo mnpenmera «Dusnkay
HeoOXoAMMa — ajanrtanmuss o0beMa M XapakTepa ydeOHOro marepuana K
[IO3HABATENbHBIM BO3MOXHOCTSIM JAaHHOM KaTEropuu OOydYaroIIMXCsl, Y4eT UuX
0COOEHHOCTEW pa3BUTHUA: HCIOJIb30BAaHUE AJTOPUTMOB, BHYTPUIPEIMETHBIX WU
MEXIIPEIMETHBIX CBSI3€H, TOCTENEHHOE YCIOKHEHUE NU3Yy4aeMOr0 MaTepHuaa.

JlanHast mnporpaMMa KOHKPETHU3UPYET COJEp)KAaHHWE TNPEAMETHBIX TEM B
COOTBETCTBUU C TpeOOBaHUSIMU OOpPa30BaTEIbHOIO CTaHAAPTA, PEKOMEHAYEMYIO
MOCJIEAOBATENBHOCTh W3YYEHHUS! pa3liejoB (PU3UKH C YYETOM MEKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€d, JIOTMKA y4e€OHOro IpoLecca, BO3PACTHBIX U
NICUXO0JIOTHYecKuX ocobeHHocTell oOydatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111€r0o
oOpa3oBaHus, OOpeneasieT MUHUMAIbHBII  Ha0Op  OMBITOB, JEMOHCTpALUi,
NPOBOAMMBIX  Y4YHUTEJIeM B  Kiacce, JabOpaTOpHBIX paboT,  BBINOIHIEMBIX
00 yJaroIMuMHucCs.

Meroauyeckori OCHOBOM u3y4yeHHs Kypca «®Dusnmka» Ha YpOBHE OCHOBHOIO
oO1ero oOpa3zoBaHUs SIBIIAETCS CUCTEMHO-IEATEILHOCTHBIN IIOJIXO/I,
o0ecrneunBaOMi  JOCTUKEHUE JINYHOCTHBIX, METANpeAMETHBIX U HPEIMETHBIX
00pa3oBaTeIbHBIX pe3ynbTaToOB MIOCPEICTBOM OpraHu3aLHH AKTUBHOU
MO3HABATENLHOM IEATEIbHOCTH 00yYaIOINXCsl, YTO OYEHb BAXKHO MPU 00yUeHUU IeTEH
¢ 3I1P, 15t KOTOPBIX XapaKTEpHO CHUKEHHE [TO3HABATEIbHON aKTUBHOCTH.

Henu u 3agaum n3yyeHusi yueOHoro npeamera « Dusukay»

Obwue yenu wu3ydeHuss ydeOHoro npeamera «®dusmka» NpPeICTaBICHb B
[TpumepHoit paboueil mporpamMmMe OCHOBHOTO OOIIET0 00pa30BaHUs.

OcHOBHOU 1eNIbl0 00Y4EeHHsSI JEeTel ¢ 3aJep>KKOW MCUXWYECKOro pa3BUTHs Ha
JAHHOM TIpeIMETEe SBJISICTCA: MOBBIIIEHUE COLMAIBHOM aJanTaluuy JeTell uepes
IpUMEHEHUE PU3NYECKUX 3HAHUN Ha TPAKTHKE.

Jns obyuaromuxcs ¢ 3P, Tak ke, Kak ¥ Ui HOPMATUBHO Pa3BUBAIOIINUXCS
CBEPCTHUKOB,  OCBAaMBAIOIIUX  OCHOBHYIO  00pa3oBaTelbHYIO  MPOrpaMmy,
JOMHUHHUpYIOLIEE 3HaUeHHUE TPUOOPETAIOT TaKUe yeau, Kak:



= OCBOEGHME 3HAaHMM O METOJaXx HAyyHOro TMO3HAHUS MPHUPOIBI H
(opMHUpOBaHUE HAITON OCHOBE MPEACTABICHHUN O (PU3UYECKON KapTUHE MUPA;

o OBJIQ/ICHME YMEHMUSIMH MPOBOAUTH HAOJIIOACHUSI MPUPOAHBIX SBICHUM,
ONUCBHIBAaTh W 0000wIaTh pe3yabTaTbl HAOMIOACHMM, HCHOJIb30BaTh IPOCTHIE
U3MepUTEIbHbIE NPUOOPHI Uil U3Y4YEHUS (PU3UYECKUX SIBJICHUN; TNPEICTaBIATh
pe3yJIbTAThl HAOMIOACHUI WM U3MEPEHUI ¢ TOMOLIBIO TaOIull, TpaMKOB U BBISIBIISATD
Ha ITOW OCHOBE 3MIMPHYECKHE 3aBHCHUMOCTH; IPUMEHATH MOIYYECHHBIC 3HAHUS IJIS
OOBSICHEHHS PAa3HOOOPA3HBIX TMPUPOIAHBIX SBJICHUH U MPOLECCOB, MPUHIHUIIOB
JENUCTBUS BAKHEUIINX TEXHUYECKUX YCTPOMUCTB, JIJIsl pelieHus (PU3UUEeCcKuX 3a/1ay4;

= pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CIOCOOHOCTEN, CaMOCTOSITEIbHOCTH B MPUOOPETEHUHM HOBBIX 3HAHUMN, MPH PEIICHUU
¢u3znyeckux 3agad M BBIIOJHEHMM  OKCIIEPUMEHTAJIbHBIX MCCIEIOBaHUM ¢
UCIOJIb30BaHUEM UH(POPMALIMOHHBIX TEXHOJIOT U

= BOCIUTAaHUE yOEKJIEHHOCTU B BO3MOKHOCTH MTO3HAHUS 3aKOHOB IIPUPOIBI,
B HEOOXOAMMOCTH Pa3yMHOI0 MCIIOJIb30BaHUS JAOCTH)KEHUN HAyKU M TEXHOJOTHM 1S
JAJIbHENIIIETO Pa3BUTHUSl YEJIOBEUECKOTo OOIECTBA, YBaXKEHUS K TBOpLAM HAayKd M
TEXHUKHU; OTHOLLIEHUA K (PU3HKE KaK K JIEMEHTY 00IIeY€eI0BEYECKON KYJIbTYpPHI;

o WCIIONIb30BAHUE TIONYYEHHBIX 3HAHWUM W YMEHUM U1 PEIICHUSA
NPAaKTUYECKUX 3a]ad IIOBCEJHEBHOM KH3HU, oOecnedyeHus Oe30macHOCTH CBOEH
YKU3HM, PAlMOHAIIBHOTO ITPUPOAOIIOIB30BaHUS U OXPaHbl OKPYKAKOLIEH CPEbI.

JlocTikeHne 3Tux 1enei 00ecrneynBaeTcsl peIeHHEM CIEAYIOMIMNX 3a0ay:

= 3HaKOMCTBO oOyuatomuxcs ¢ 3[1P ¢ Merogamu uccienoBanus 00HEKTOB U
ABJICHUW IIPUPOLBI;

= NpUOOPETEHUE 3HAHUW O MEXaHMYECKHUX, TEIJIOBBIX, 3JIEKTPOMArHUTHBIX
Y KBAaHTOBBIX SIBJICHUAX, PU3NUECKUX BEIMUMHAX, XaPAKTEPU3YIOIINX 3TH SBJICHUS;

= ¢opMupoBaHUE yMEHUN HAOMIONATh MPUPOIHBIEC SIBICHUS U BBIMOIHATH
OMBITHI, JIabOpaTopHble pabOTBl M  SKCIEPUMEHTAJIbHBIE  HUCCIEAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB, IMIUPOKO MPUMEHIEMBIX B IPAKTUYECKON
KU3HH;

= OBJIAJICHUE TAKUMHU NOHATHSAMU, KaK MPUPOJHOE SIBICHHE, SMIUPHUYECKU
YCTaHOBJIEHHBIM (pakT, mpobOiema, TuUmore3a, TEOPETUYECKUU BBIBOA, pPE3yJIbTar
DKCIIEPUMEHTAIBHON ITPOBEPKH;

= NOHUMAaHUE OTJINYMU HAYYHBIX JAHHBIX OT HEMPOBEPEHHON MH(OpMAIH,
LEHHOCTH HAyKU JJI1 YIOBJIETBOPEHHUSI OBITOBBIX, MPOU3BOACTBEHHBIX U KYJIbTYPHBIX
nmoTpeOHOCTEN YeoBeKa.

Ocol0ennocTu 0TOOpPA U a1aNTALMU Y4eOHOI 0 MaTepuaJia no gusmnke
OcHoBoti o0yuenust ooyqaromuxcsi ¢ 31IP Ha mpeamerax ecTeCTBEHHOHAYYHOTO



[UKJIa SIBJISETCS pa3BUTHE y HUX OCHOBHBIX MBICIUTENBHBIX ONepalfil (aHaius,
CUHTE3, CpaBHEHUE, 0000IIEHNE) HA OCHOBE BBIMOIHEHUS PAa3BUBAIOLIUX YIIPAKHEHUH,
¢opMupoBaHUE TPUEMOB YMCTBEHHOM paOOThl: aHaIW3 MCXOJHBIX JIAHHBIX,
IUTAaHWPOBAHKE MaTepuasa, OCYLUIECTBIEHUE TOITATHOTO U UTOTOBOTO CAMOKOHTPOJIS, a
TaK)K€ OCYIIECTBIIACTCS JTUKBHUIAIMS MPOOEIOB B 3HAHMSX, 3aKPEIJICHUE W3YYCHHOTO
MaTepuana, oTpaboTKa alropuTMOB, MMOBTOPEHUE MpOieHHOro. bombinoe 3HaueHMe
OpUJAeTCsl YMEHHMIO paccka3aTb O BBIIOJHEHHOH paboTe C  MpaBHIbHBIM
YIIOTPEOJICHUEM COOTBETCTBYIOIICH TEPMUHOJIOTUU W COOJIOJCHHEM JIOTUYECKUX
cBs3ell B u3maraeMoM Mmatepuasie. s oOydaronuxcs 3IIP Ha ypoBHE OCHOBHOIO
obmiero 00pa3oBaHUS MO-TIPEKHEMY SIBIISIOTCS  XapaKTEPHBIMHU: HEJAOCTAaTOUHbBIN
YPOBEHb pa3BUTHUSl OTACIBHBIX TMCHUXHUUYECKUX MPOLECCOB (BOCIPUSATHUS, BHUMAHUSA,
NaMATH, MBIIUIEHUS), CHU)KEHHBI YpOBEHb WHTEJIEKTYalbHOTO Pa3BUTHUS, HU3KUI
YpOBEHb BBIMOIHEHUS Y4E€OHBIX 3a/laHuil, HU3Kasg YCHEIIHOCTh oOydyeHus. [loatomy
npu u3ydyeHun (U3MKU TpeOyeTcs ILeJeHANpaBIeHHOE HWHTEIEKTYalbHOE Pa3BUTHE
oOyuaromuxcsi ¢ 3IIP, orBeuaromiee MX OCOOEHHOCTSIM M BO3MOXHOCTSIM. YUer
ocobenHocrer oOyuatomuxcsi ¢ 3[IP TpeOyer, 4ToOBl TNpU H3YYEHUU HOBOTO
Marepuaia 0053aTeIbHO MPOUCXOINUII0 MHOTOKPATHOE €ro MOBTOPEHUE; PACIIMPEHHOE
paccMOTpeHHE TEeM U BOMPOCOB, PACKPBIBAIOMIMX CBS3b (U3UKH C KHU3HBIO;
aKTyaJu3alus IePBUYHOrO )KU3HEHHOTO ONbITa 00 y4aroIuXCsl.

VYcBoeHHE MpOrpaMMHOIO Marepuaja 1o (U3MKe BbI3bIBa€T OOJbIINE
3arpyaHeHus y oOydatomuxcs ¢ 3IIP, moaTomy Teopusi u3zydaercs Oe3 BBIBOJIOB
CIIOKHBIX (opMyn. 3amaud, TpeOyrollue NPUMEHEHHUS CIOKHBIX MaTeMaTHYeCKUX
BBIUKCJICHUN U POPMYJI, B OCOOCHHOCTH TaKUX TE€M, Kak «MexaHn4ecKoe ABHKEHUEY,

«ApxumenoBa  cuia», «MexaHuueckass ~— JHEprus»,  «IJNEKTpPUUYECKHE
SBJICHUS,

«DNEKTPOMArHUTHBIE SIBICHUSA», PEIIAIOTCA B KJIACCE C MOMOIIBIO YUUTEIS.

Ocoboe BHUMaHHE TpPU H3YYEHUH Kypca (U3MKH YIEISIETCS MOCTaHOBKE H
OpraHM3aluu HKCIIEPUMEHTA, a TaKKe MPOBEJACHUIO (IIPEUMYIECTBEHHO Ha KaXKIOM
YpOKE)  KpaTKOBPEMEHHBIX JIEMOHCTpaluii  (BO3MOXKHO C  HCIOJB30BaHUEM
AIEKTPOHHOM JeMOHcTpanuu). HekoTopble TeMbl 00s3aTENbHO JOJKHBI BKIIOYATh
OIOpHBIE J1a0OpaTOpHbIE pabOThl, KOTOpPBIE pa3BUBAIOT YMEHHUE IIOJIb30BATHCS
IPOCTEUIIUMHU NpPUOOpaMM, aHAJIM3UPOBATh IIOJIyU€HHbIE JAaHHble. B cBA3M
OCOOCHHOCTSIMM ~ TOBEACHHS U JeATeNbHOCTH  oOydarouuxcs ¢ 3IIP
(pacTOpMOXEHHOCTh, HEOPTaHU30BAHHOCTH) MPEAYCMOTPEH CTPOKAUIIINN KOHTPOIb 32
COOIOZICHUEM TIPaBUJ TEXHUKH O€30MaCHOCTH TpPU TMPOBEACHUU JTaOOPATOPHBIX U
MPAKTUYECKUX padoT.

bonbiioe BHMManue npu u3ydyeHun ¢uszuku nogpoctkamu ¢ 3I1P obpaiaercs
Ha OBJIJICHWE MMHU MPAKTHUYECKMMHM YMEHMSIMH M HaBbikamu. llpemycmatpuBaercs



YMEHBIIEHHE O00BbEMa TEOPETHUYECKUX CBEICHUMN, BKIIOYEHUE OTACIIbHBIX TEM HWIIU
LHEeNbIX pa3lesioB B Marepuaiabl Ui O030pHOr0, O3HAKOMUTEIBHOTO  WIIU
¢dakynpraTUBHOrO M3ydeHusd. Ilpennaraercs ymeHbllleHHEe OObeMa MaTeMaTHYECKUX
BBIUMCIICHUI 3a CUET YBEJIMYECHUS KAaUECTBEHHOI'O OMMCAHMS SIBJICHUN U ITPOLIECCOB

JlocTarouHOE€ KOJMYECTBO BPEMEHUM OTBOJUTCA Ha PACCMOTPEHHUE TEM U
BOINPOCOB, PACKPBIBAIOIIUX CBSI3b (PU3UKM C IKU3HBIO, C TEMH SIBJICHUSMH,
HaAOJII0JCHUSIMHU, KOTOPBIE XOPOLIO U3BECTHBI YUEHUKAM U3 UX KU3HEHHOT'O OIIbITA.

MakcuManbHO ~ HUCHOJB3YIOTCSI  MEXIPEAMETHbIE  CBSI3M € TaKUMU
JTUCUMIUIMHAMU, Kak reorpadus, Xumus, Ouosiorusi, T.K. oOydaroutumecs c¢ 3IIP
0COOEHHO HYXKIAIOTCS B MPETNOAHECEHUH OJHOTO M TOTO XK€ y4eOHOro Marepuasia B
pa3M4YHbIX acCHEKTaX, B €ro BapbUpPOBAaHUU, B HEOJHOKPATHOM IIOBTOPEHUU H
3aKpeIJICHUH  TMOJYyYEHHbIX 3HAHUW M TOpakTUdyeckux  ymeHuil. [lo3Bossis
paccmaTpuBaTh OJIMH MU TOT K€ Y4YeOHbIH Marepuan C pa3HbIX TOYEK 3PEHHs,
MEXKIPEAMETHBIE CBA3M CIIOCOOCTBYIOT €0 JIYYIlIEMY OCMBICIICHHIO, 00Jiee TPOYHOMY
3aKpPEIJICHUIO TOJTYYEHHBIX 3HAHUHN U IPAKTUYECKUX YMEHUH.

IlpuMmepHble BUABI aeATeabHOCcTH oOydawmuxcs ¢ 3IIP, o0ycioBiieHHbIE
0c00bIMH 00pa30BaTEJIbHBIMHU MOTPEOHOCTAMHU U 00ecTeYHBaAOIINE

OCMBICJICHHOE OCBOEHHE COAeP:KaHnM 00pa30BaHus Mo npeaMery « Duzuka»

AJnanTUpoBaHHAs TEMAaTHYECKass M TEPMHUHOJOTMYECKas JIEKCMKAa IO KypCy
dusukucoorsercTeyer [I0OOIT OOO.

Copepxanue BUAOB AesTelbHOCTH oOywaromuxcs ¢ 3IIP Ha ypokax ¢uzuku
OTIpe/IeNIAeTCS UX OCOOBIMU O00pa30BaTENbHBIMH MOTpEOHOCTAMHU. [IOMUMO MIMPOKO
ucnoiab3zyembix B [IOOIT OOO o0umx 11 Bcex 00y4yarouuxcsi BUOB JeSTEIbHOCTH
CIIEYEeT YCUJIUTh BUJIbI JAESITEIbHOCTH, CHEU(UYHbIE IJI1 JAaHHOW KaTEerOphH JETEw,
o0ecreynBarole OCMBICIEHHOE OCBOCHHME CONEepX aHUsi 00pa30BaHUs MO MPEAMETY:
YCWIEHHWE NPEIMETHO-IIPAKTUYECKON JEATEbHOCTH C AaKTUBU3ALHMEW CEHCOPHBIX
CUCTEM; OCBOEHHE MarepHalia ¢ ONOpPOW Ha aJrOpPUTM; «IIOLIArOBOCTH» B H3yYEHUU
MaTrepHalia; UCIOJIb30BaHUE JIOMOJHUTENFHON BU3YaIbHONU OMOPHI (CXEMBbI, A0IOHBI,
OMOpHBbIE TaOJUIBI); PEYEBOM OTYET O TMPOIECCEe M Pe3yJabTare JeATEIbHOCTH;
BBINIOJJHEHUE CIEUUAIBHBIX 33/JaHHI, OO0ECHEeYMBAIOIINX KOPPEKIHUIO pEryssuuu
y4eOHO-TIO3HABATEIbHOM J1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOI'O PE3yJIbTaTa.

Hna oOyuaromuxcs ¢ 3[IP cymecTBeHHBIM SIBISIOTCS MpUEMbl pabOThl €
JIEKCUYECKUM MaTepuajoM 1o npeaMery. IIpoBogutcs cnenuanbHas paboTa 1o
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYarOUIUXCsS COOTBETCTBYIOLIEH TEPMHHOJIOTHHU.
N3yyaeMble TEpMHUHBI BBOJSTCS Ha MOJMCEHCOPHOI OCHOBE, 00si3aTelbHa BU3YyabHas
MOJJIEPIKKA, AITOPUTMBI padOTHI C ONPEEICHUEM, OIIOPHBIE CXEMBI JIJIsl aKTyaln3aluu
TEPMUHOJIOTUU.

B cBsi3u ¢ ocoObiMu 00pa3oBaTenbHBIME MOTpeOHOCTSIMU oOyuaromuxcs ¢ 3I1P,



MIpY TUTAHUPOBAHUH PabOTHI YICHUKA HA YPOKE CIEAYET MPUIAEPKUBATHCS CICTYIOIMINX
MOMEHTOB:

1. TIlpu ompoce HeoOXoAMMO: JaBaTh aJTOPUTM OTBETA; pa3peliaTh
MOJIL30BAThCS TIJIAHOM, COCTABJICHHBIM MPHU MOATOTOBKE JOMAIITHErO 3a/IaHusl; JaBaTh
OoJIbIIIe BpeMEHU TOTOBUTHLCSA K OTBETY Y JOCKHU; pa3peniaTh JieJaTh IpeaBapUTeIIbHbIC
3aMKCH, MOJIb30BATHCS HATJISTHBIMU TTOCOOUSIMH.

2. Ilo BO3MOXHOCTM 3a7aBaTh OOYYalOUIUMCS HABOMASIINE U YTOUYHSIOIINE
BOIIPOCHI, KOTOPBIE TTOMOTYT UM IOCJIEI0BATEIHHO U3JI0KUTH MaTepuall.

3. CucremaTtvuecku MPOBEPSITh YCBOEHHWE MaTepualia 1Mo TeMaM YpOKOB, HJis
CBOEBPEMEHHOT'0 OOHAPYKEHUs MPOOETIOB B MIPOIIIEAINIEM MaTepuae.

B mporiecce nzydeHuss HOBOro Marepuaia BHUIMaHUE YYEHUKOB OOpaIaeTcs Ha
HauOoJee CIOXKHBIE pa3zielibl u3ydaemMon TeMbl. HeoOxonnmo yarie oopaiarbes K HUM
C BOMNPOCAaMH, BBICHAIONIMMHU [MOHUMaHHWE Y4eOHOro marepuana, CTUMYJIMpPOBATh
BOIIPOCHI IIPH 3aTPYAHEHUSIX B YCBOEHUU HOBOT'O MaTepuania.

Cucrema OUEeHKHM IUIAHHPYEeMbIX pe3yJIbTATOB O00y4YeHusi mo (usnke B
co0TBeTCTBHH ¢ 00HOBJIeHHBIM ®T'OC O00

7-9 kaaccebl

OueHka OTBETOB y4alIMXCH NMPU NMPOBEJAEHNH YCTHOIO ONpPoca

Ouenka "'5"'cTaBUTCS B CIICIYIOIIEM CITydae:

- OTBET YYEHHKA TIOJHBIA, CaMOCTOSITENIbHBIM, IIPABUJIbHBIN, H3JI0KEH
JUTEPATYPHBIM SI3BIKOM B OMNPEIEICHHON JIOTMYECKOM MOCIe0BATEILHOCTH, paccKas
COIPOBOXIACTCSI HOBBIMU TIPUMEPAMU;

- yyamuics OOHApy)KMBaeT BEpHOE NOHMMaHUE (HUIMIECKON CYITHOCTH
paccMaTpuBaeMbIX SIBICHUN W 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, JACT TOYHOE
OIpe/eNICHNEe U HMCTOJIKOBAaHUE OCHOBHBIX MOHSITHM, 3aKOHOB, TEOPHi, MpaBUIbHOE
ornpeaeneHrne GU3NUECKUX BEIMYWH, UX SAUHUI] U CIIOCOO0B U3MEPEHUS;

- ydamuics yMeeT NMPUMEHUTh 3HAHUS B HOBOW CUTYAIIMH TPH BBITOJHCHHUH
MPAKTUYECKUX 3aJlaHUM, 3HACT OCHOBHBIE MOHATHUS W YMEET OIEepUpOBaTh UMHU MpU
peIICHUH  3aJad, MPaBWIBHO  BBIIOJNHSICT UYEPTEXKH, CXEeMbl U  rpadukw,
COIYTCTBYIOIIIME OTBETY; MOXET YCTAaHOBUTH CBSI3b MEXAY H3Yy4a€MbIM M paHEe
M3YYEHHBIM MaTEpUaJIOM IO Kypcy (DU3MKH, a TaKKe C MaTepUalioM, YCBOCHHBIM MpHU
U3YUYECHHUH JIPYTUX MPEIMETOB,;

- BIajeeT 3HaHWAMU W yMeHusMu B oObeme 95% - 100% ot TpeboBanmit
MIPOTPaMMBI.

Ouenka ""4" cTaBUTCS B CIIEIYIONIEM CITydae:

- OTBET YJOBJIETBOPSIET OCHOBHBIM TPeOOBaHUSIM K OTBETY Ha OLEHKY 9", HO
COJICP’)KUT HETOYHOCTH B HM3JIOKEHUHU (DAKTOB, ONpEACIICHUH, MOHATHH, OOBICHCHUU
B3aMMOCBsI3€H, BBIBOJIAX W PEIICHUH 3a7ad. HeTOYHOCTH JIerKo HWCHpaBISIOTCS TpU



OTBETE HA JIOMOJIHUTEIHHBIE BOMIPOCHI;

- yYalMiics HE HCIONb3yeT COOCTBEHHBIM IUIaH OTBETa, 3aTPyIHAETCA B
MPUBEJACHUN HOBBIX NMPUMEPOB, U NMPUMEHEHUU 3HAHUW B HOBOM CHUTYyalllH, CJIabo
UCIIOJIb3YET CBSI3M C PaHEE HW3YYCHHBIM MaTepuajioM M C MaTepHalioM, YCBOCHHBIM
MIPY U3y4EHUHN JPYTHX MPEIMETOB;

- o0BeM 3HaHWW W yMeHuH ydamerocs cocTaBisioT 80-95% ot TpeGoBaHuit
IPOrPaMMBl.

Ouenka "'3" cTaBUTCA B CIIEYIONIEM ClTydae:

- OojbIas 9acTh OTBETAa YIOBIIETBOPSICT TPeOOBAaHUSM K OTBETY Ha OICHKY
"4", HO B OTBeTe OOHAPYKHUBAIOTCS OTACIbHBIC MPOOEBl, HE MPEMATCTBYIONIUE
JTaTbHEUIIIEeMY YCBOSHUIO MPOTPAMMHOTO MaTepHaa;

- yvamuiicss  oOHapy)XMBaeT TMOHUMaHUE Yy4eOHOro Marepuajia Ipu
HEJ0OCTaTOYHOM TOJHOTE YCBOEHHUS TOHSTHI WM HEMOCIEI0BATEIbHOCTH U3JI0KEHHUS
MaTrepralia, yMeeT NPUMEHATHh TMOJIYYCHHBIC 3HAHUS TMPU PEIICHWH TPOCTBIX 3a/1ad
C HUCIOJIb30BAHUEM TOTOBBIX (POPMYJ, HO 3aTPYIHSETCS MPHU PEIICHUH KauyeCTBEHHBIX
3aja4 U 3aja4, TpeOyIolux npeodpa3zoBaHus Gopmy;

- ydJalIuicsi BIaJeeT 3HAHUAMH M yMeHussMH B oObeme He MeHee 80 %
COJZIEP’KaHUsI, COOTBETCTBYIOIIETO MPOTPAMMHBIM TPEOOBAHMSIM.

Ouenka "'2" cTaBUTCS B CIIEIYIONIEM ClTydae:

- OTBET HENPaBWIbHBIA, TOKA3bIBACT HE3HAHWE OCHOBHBIX TOHSTHH,
HEMMOHMMAaHNEe W3yYEeHHBIX 3aKOHOMEPHOCTEH M B3aMMOCBsI3el, HEYMEHHE padoTaTh C
y4eOHUKOM, perniaTh KOJIWYECTBEHHBIC U KAYECTBEHHBIC 3aa4H;

- yyamMiics HE OBJIaJiel OCHOBHBIMH 3HAaHUSIMH W yYMCHUSIMH B
COOTBETCTBUHU C TPEOOBAHHUSAMU MPOTPAMMBI;

- yyauiuics He BiaJeeT 3HaHUSIMU B 00beMe TpeOOBaHMM Ha OLICHKY '3

OueHka OTBEeTOB YYallUXCsi MNPH MNPOBEAEHHMH CAMOCTOATEJbHBIX U
KOHTPOJILHBIX PadoT

Ouenka "'5"' cTaBUTCA B CIEIYIOLIEM ClTy4dae:

- paboTa BBINIOJIHEHA MTOJIHOCTHIO;

- cJIeNiaH mepeBo;] eAMHUIL Beex pusnyeckux BenmuuuH B "CU", Bce

HEO0OXO/IMMbIE JTAaHHBIC 3aHECEHBI B YCIOBHUE, MPABUIIHLHO BBIMOJIHEHBI YEPTEXKH,
CXeMbl, TpauKu, PUCYHKH, CONMMYTCTBYIONIUE PEUICHUIO 3ajlad, ClieJlaHa MPOBEpPKa IO
HAaUMEHOBAHUSAM, MPABUJIBLHO MPOBEJICHBl MAaTEMAaTUUYECKUE PACUEThl M JaH TMOJHBIN
OTBET;

-Ha KAQ4ECTBEHHbIC U TEOPETUUYECKUE BOMPOCHI JaH MOJHBIN, UCUEPIBIBAIOIINI
OTBET JIMTEPATYPHBIM SI3LIKOM B OIPEAEICHHO JIOTMYECKOW IOCIeI0BaTEIbHOCTH,
yUaIllUiCsl MPUBOJUT HOBBIE MPHUMEPHI, YCTAHABIMBAET CBA3b MEXKIY M3YYaEMbIM H



paHee W3YYCHHBIM MaTepHajoM 10 Kypcy (HU3WKH, a TakkKe C MaTepuaioM,
YCBOEHHBIM TPU U3YUYCHUHU APYrUX MPEAMETOB, YMEET NMPUMEHUTH 3HAHUS B HOBOU
CUTYalluU;

- yyamuiics OOHapy>KMBaeT BEpHOE IMOHUMaHUE (U3UYECKOW CYIIHOCTU
paccMaTprBacMbIX SIBICHUN W 3aKOHOMEPHOCTEW, 3aKOHOB W TEOPUM, €T TOYHOE
ONpPENCIIEHNE W HWCTOJKOBAaHME OCHOBHBIX IIOHSTHW, 3aKOHOB, TEOPUH, a TaKXKe
MpaBWIbHOE ompeereHue GU3nIeCKuX BETUYUH, X €UHUIl U CIOCOOOB U3MEPEHHUSI.

Ouenka ""4" cTtaBUTCA B CIIEIYIONIEM ClTydae:

- paboTa BBINMOJHEHA MOJHOCTHIO WM He MeHee yeM Ha 80 % ot oObema
3aJjaHus, HO B HEH MMEIOTCS HEAOUYEThI U HECYIIECTBEHHBIC OITUOKY;

- OTBET HA KAUYECTBEHHBIE W TEOPETHYECKUE BOIPOCHI Y/IOBIETBOPSET
BBIIIICTIEPEYUCIICHHBIM TpeOOBaHUSIM, HO COJAEPNKHUT HETOYHOCTH B U3JIOKEHUU
(bakToB, onpenencHUul, MOHATUN, OOBICHEHWH B3aMMOCBS3€H, BBIBOJAX M PELICHUU
3a/1ad4;

- YYalluicsd UCHBITBIBAET TPYAHOCTH B MNPUMEHEHUM 3HAHUM B HOBOWU
CUTyalliM, HE B JIOCTATOYHOW MEpE MCIHOJIb3YET CBSI3M C paHee H3YYCHHBIM
MaTepuajoM U ¢ MaTEpUAJIOM, YCBOCHHBIM IIPU U3YYEHUU APYTUX MPEIMETOB.

Ouenka "'3"'cTaBUTCS B CIICIYIOIIEM CITydae:

- paboTa BBHINIOJIHEHA B OCHOBHOM BEpHO (00BEM BBITIOJIHEHHOW 4YacTH
cocTaBisieT He MeHee 2/3 or oOuiero oObema), HO JOMYILEHbI CYIIECTBEHHbIE
HETOYHOCTH;

- ydauiics  OoOHapy)XMBaeT TMOHMMaHHE Y4eOHOro marepuaiga IMpH
HEIOCTATOYHOW TOJHOTE YCBOCHUS MOHATUM U 3aKOHOMEPHOCTEM;

- yMEEeT MPUMEHATh MOJyYEHHbIE 3HAHMS MPU PEHICHUH MPOCTHIX 3a4ad C
UCIOJIb30BAaHUEM TOTOBBIX (OPMYJ, HO 3aTPYAHSAETCS MPU PELICHUU KauyeCTBEHHBIX
3a71a4 M CJIOXKHBIX KOJMYECTBEHHBIX 3a/a4, TpeOyomux npeodpa3oBanus Gopmyi.

Ouenka "'2"' cTaBUTCS B CIICIYIOIIEM CITydae:

- paboTa B OCHOBHOM HE BBINOJIHEHA (00BEM BBITOJIHEHHOW YacTH MeHee 2/3
oT o0mero oobeMa 3a1aHusl);

- yYaliuiicsi TIOKa3bIBa€T HE3HAHWE OCHOBHBIX TMOHATHHA, HEMOHUMAaHHE
U3YyYEHHBIX 3aKOHOMEPHOCTEM M B3aUMOCBSI3€i, HE yMEEeT pellaTh KOJIMYECTBEHHBIC
¥ KaueCTBEHHBIC 3a/lauM.

OueHka 0TBETOB y4alIMXCH NPHU NPOBEACHNH J1a00PATOPHBIX padoT

Onenka "'5"'craBUTCS B CIACAYIONMIEM ClTydac:

- JaboparopHasi paboTa BBITIOJIHEHA B TOJHOM OOBEME C COOJIOJICHHEM
HEOOXOAMMOHN TMOCIEN0BATEILHOCTH MTPOBEACHHS ONBITOB U U3MEPCHHH,

- yUYalMiics caMOCTOSITETbHO U PAlIOHAIBHO CMOHTHPOBAl HEOOXOIUMOE



0o0opyJI0OBaHHE, BCE OMBITHI MPOBET B YCIOBHSIX U PEXKUMAX, 0OECIECUMBAIOIINX
MOJIyYCHHE  NPABWIbHBIX pE3yJbTaTOB M  BBIBOAOB; cOOMIOAan TpeOOBaHUs
0€30MMacHOCTH TPYIa;

- B OTUE€TE MPABWJIHLHO U aKKYpPaTHO BBIMOJIHUI BCE 3aMUCH, TAOJIUIIbI, PUCYHKH,
4epTexu, rpadyKu, BHIMUCICHUS; TPABUILHO BBITIOJHWII aHAJIU3 MTOTPEITHOCTEH.

Ouenka ""4" cTaBUTCS B CIIEIYIOLIEM ClTydae:

-BBITIOJIHEHUE J1a0OPAaTOPHOM pabOTHI YAOBIETBOPSIET OCHOBHBIM TPEOOBAHUSIM
K OTBETY Ha OILICHKY '9", HO yJaniuics JOMyCTUIl HEAOUYEThl WM HerpyOble OomuOKH,
HE MOBJIMSBIIKE HA PE3YJbTAThl BHITOJIHEHUS paOOTHI.

Ouenka "'3" craBuUTCS B CIIEAYIOUIEM Cllydae:

-pe3yJbTaT BBHIOJHEHHON YacTH JJabOpaToOpHOil pabOThl TaKOB, UYTO MO3BOJSET
MOJIYYUTh MPABWIbHBIA BBIBOJ, HO B XOJE IMPOBEJCHHUS OMbITAa U M3MEPEHHI ObUIH
JIOTTYIIIEHbI OIIUOKH.

Ounenka''2"'-ctaBuTcsi B CJeIyllleM cjydae: pe3yJbTaThl BbINOJHEHHSA
JabopaTopHoii padoTbl He TMO3BOJAIOT cleJaTh NPABWILHBIH  BBIBOI,
U3MepeHus, BbIYHCIeHHUA, HAOJI0eHUs] MPOU3BOAWINCH HEMIPABWIBHO.

IIpumeuyanus.

Bo Bcex ciydasix OLIEHKa CHHMXKAETCA, €CIM YYEHUK He cOOIofall TpeOOBaHMIA
TEXHUKA O€30MacHOCTH MpU MPOBEACHUM JKcrepuMeHTa. B Tex chmywasx, korma
yUYaluicsl MoKaszajl OPUTHHAIBHBIN TOIXO0J] K BBIMOJHEHUIO Pa0OThl, HO B OTYETE
COJIEpP)KAaTCAd HENOCTaTKU, OILIEHKa 3a BBINOJHEHUE paboThl, MO YCMOTPEHUIO
YUUTENIS,, MOXKET OBITh TIOBBIIIIEHA TI0 CPABHEHUIO C YKA3aHHBIMU HOPMAaMH.

Mecrto yuyeOHoro npeamera «®Pu3suka» B yueOHOM IJIaHe

B coorBerctBunm ¢ ®enepaibHbIM TOCYJApCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJIapTOM OCHOBHOr0 00I1ero o0pazoBanusi yueOHbIN npeameT «Pu3nKa» BXOJIUT B
npenMeTHylo o0nacth «EcTecTBeHHbIE HayKW» W SBISIETCS O0S3aTCBHBIM IS
uzyuenus. Copaepxkanue yueOHoro mpenMera «@Dusuka», MPEICTABICHHOE B
paboueit mporpamme, coorBercTByer DOI'OC  OOO, IlpumepHoil OCHOBHOM
oOpa3oBaTelbHOW MporpaMme OCHOBHOTO oOmiero oOpaszoBanusi, [IpumepHoii
aJanTUPOBAHHOM OCHOBHOM 00pa3oBaTelbHOM MporpaMMe OCHOBHOTO  OOIIEro
00pa30BaHus 00YYAIOIIUXCS C 3a/1EPKKON MICUXUUECKOTOPa3BUTHSL.

COIEPKAHUE OBYUEHUA

7 KIIACC

Paznen 1. ®usuka u eé poJib B NO3HAHUM OKPYKAKOIIEr0 MUPA.



®u3uka — Hayka O mnpupone. fBneHus npupoxasl. Duznyeckue SBICHUA:
MEXaHNYECKHUE, TEIJIOBBIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckre BenMuuHBL. 3mepenune Qusnueckux BeauuuH. Dusnueckue
npubopsl. [lorpemHocts n3mMepeHuil. MexayHapoaHas cucTemMa eIMHULL .

Kak (¢u3uka wu Jgpyrve ecTeCTBEHHbIE HAyKM HM3Yy4alOT MPHUPOAY.
EcrecTBeHHO-HAy4YHBINT METOJA TIO3HAHUA: HAOJIOJCHUE, IOCTAHOBKA HAY4YHOTO
BOIPOCA, BBIIBM)KEHUE THIIOTE3, SKCIEPUMEHT IO IMPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemoro saBienus. Onucanue GU3NUECKuX SIBICHUI C MOMOIIBIO MOJIETEH.

Hemoncmpauuu.

1. MexaHnuyeckre, TEIUIOBbIC, JJICKTPUUYECKHE, MAarHUTHBIE, CBETOBBIC
SIBJICHUSI.

2. dusnueckue npubOpsl U Mpolieypa IPAMbBIX U3MEPEHUN aHaJOTOBBIM U

U (PPOBBIM MPHUOOPOM.
Jlabopamopuuvie pabomul u onvimel.

1. Onpenenenue 1eHbl AICHUS LKaIbl H3MEPUTENBHOTO Ipuoopa.

2. N3mepenue paccTosHUM.

3. N3mepenune 00bEMa KUIKOCTH U TBEPIOrO TEINA.

4. Onpenenenne pazMepoB MAJIBIX TEIL

S. N3mepenue temiieparypsl NpU IMOMOIIM KUAKOCTHOIO TEPMOMETpPA U

JlaTYMKa TEMIIEPATYypPBI.

6. [IpoBenenue uccaeaoBaHUsl MO MPOBEPKE TMIIOTE3bl: JAIBHOCTh MOJETA
IIapyKa, MyIneHHOr0 TOPU30HTAIILHO, TEM OO0JIbIIIe, YeM OOJIbIIIEe BHICOTA ITYCKA.

Pa3znea 2. [lepBoHayaibHbIE CBEIeHHS 0 CTPOEHUH BellecTBA.

CrpoeHue BemiecTBa: aroOMbl W MOJEKYJdbl, HUX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBrkenne dactun BemectBa. CBA3b CKOPOCTH JABWKEHUS YACTHUL[ C
TemriepaTypoil. bpoyHoBckoe nBwkenue, auddys3usa. BzaumopeiicTBue dYacTwil
BEILIECTBA: IPUTSYKEHHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEUIECTBA: CTPOCHUE Ta30B, XUIAKOCTEH M TBEPIBIX
(KpUCTAIUIMYECKUX) Tell. B3auMoOCBs3b MeEXAy CBOMCTBaMHU BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSHUAX U WX aTOMHO-MOJIEKYJSIPHBIM CcTpoeHHeM. (OcOoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. Habmonenre OpoyHOBCKOTO JIBUYKEHUS.

2. Hab6monenune nuddysun.

3. HaGmonenne  sBIE€HUN,  OOBSACHSAIOIIMXCA  NPUTSHKEHHEM — WIU
OTTaJKMBAHHEM YACTHUI] BEILIECTBA.

Jlabopamopmuwvie pabomul u onvimel.



1. OueHnka pauameTpa aromMa METOAOM pANOB (C  HCIONIb30BAHUEM
dotorpaduii).

2. OnsIThI 10 HAOTIOAEHUIO TEMJIOBOTO PACHIMPEHUS T'a30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO TPUTSIAKEHHUSL.

Pa3nea 3. /IBu:KeHHe U B3aUMoelicTBHE TeJl.

Mexannueckoe JBHKEeHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUIKECHHE.
Cxopoctb. CpenHssi CKOpPOCTh NpPU HEPABHOMEPHOM JBUXKEHUH. Pacu€r mytu u
BPEMEHU JABUKCHHUSI.

SlBneHne wHepuuu. 3aKOH UWHepUuU. B3aummoneicTBMe TeEn Kak IpPUYMHA
WU3MEHEHUS] CKOPOCTH JBMKEHUsS Tel. Macca kak Mepa MHepTHOCTH Tena. I1lioTHOCTh
BeniecTBa. CBs3b IMIIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €AMHHIIE 00bEMa BEIIECTBA.

Cuna kak XapakTepHCTHKa B3aumoneucTsus Ten. Cuia ynpyrocTd M 3aKOH
I'yka. M3MepeHne cuiibl ¢ NMOMOLIBIO AMHAMOMETpA. SIBIeHME TATOTEHUS MU CHia
Tsokectd. Cuila TsSOKeCTH Ha JApyrux ruianerax. Bec tena. HeBecomoctb. CroxeHue
CWJI, HAIpPaBJIICHHBIX II0 OJHOM mnpsMoi. PaBHoxeilictByromas cwi. Cuila TpeHus.
TpeHune CKONbXKEHUS U TPEHHE MOKOs. TpeHne B IPUPOJE U TEXHUKE.

Hemoncmpayuu.

1. HaOmronenne MexaHUYECKOTro IBUKEHUS Tea.

2. N3mepenne ckopocTu NpSIMOJIMHENHOTO ABAKECHUS.

3. HabGmronenre sSiBjeHUs HHEPIIUH.

4, Hab6roneHne n3MeHeHus: CKOPOCTH TIPU B3aUMOECHCTBUM TEJl.

5. CpaBHeHHE MaccC M0 B3aUMOJICCTBUIO TEJL.

6. CnoxxeHue cuj, HalpaBJIEHHBIX MO OAHON MPSIMOIA.

Jlabopamopuosie pabomel u onvimel.

1. OrnpesneneHue CKOPOCTH PAaBHOMEPHOTO JBMKEHUS (ITIapUKa B KUIKOCTH,
MOJIEJIN JIEKTPUYECKOI0 aBTOMOOMIISL U TaK J1ajiee).

2. OmnpeneneHue CpeaHEN CKOPOCTH CKOJBKEHHsI OpyCKa WM MIapuKa 0
HaKJIOHHOM TIJIOCKOCTH.

3. Onpepenenue MIOTHOCTA TBEPAOTO TEa.

4. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh paCTSKeHHs (AedopMaliim)

MPYXUHBI OT NIPUIOKEHHOU CHUJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHUS OT
BECa TEJa U XapakTepa COMPUKACAIOIIMXCS TTOBEPXHOCTEM.

Paznen 4. /laBjieHne TBEPABIX TeJl, )KUAKOCTEN U ra3oB.

JaBnenue. CriocoObl YMEHBIIICHUSI W YBEIWUeHUs naBiieHus. [laBmeHue rasa.
3aBUCUMOCTh JaBJ€HUs Tra3a OT 00bEma, TemmepaTypbl. llepemada naBieHus
TBEPABIMU TEIAMH, >KUJIKOCTIMM M ra3zamu. 3akoH Ilackans. IlneBmarnueckue



MalluHbl. 3aBUCUMOCTb JABJICHHUS KUIAKOCTH OT TiyOuHbL ['mapocratndeckuit
napaaokc. Coobiaronuecs cocyanl. [ napaBinyeckue MeXaHu3Mbl.

AtMmocdepa 3emsin u atmochepHoe naBieHHe. [IpUuMHBI CyHIECTBOBAHMS
Bo3aAymHOW o6onoukn 3emsu. Omnbit Toppuuemmu. W3Mepenue atmochepHOro
JaBJIeHUs. 3aBUCHUMOCTh aTMOC(EPHOr0 JABIEHUS OT BBICOTHI HAJl YPOBHEM MOpS.
[Tpubopsl 11 U3MepeHus: aTMOCHEPHOro JaBICHUSI.

JlelicTBHE XKUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX Tejo. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozgyxonnaBanue.

Hemoncmpauuu.

1. 3aBUCUMOCTb JAaBJICHUS raza OT TEMIIEPATYPBHI.

2. [Iepenaua naBneHHs KUIAKOCTHIO U ra30M.

3. CooO1aronimecs: CoCybl.

4, ['mppaBnmueckuit mpecc.

S. [IposiBnenue nercTBust aTMoc(hepHOTro JaBICHUS.

6. 3aBUCUMOCTh BBITAIKUBAIONIEH CHIIBI OT O00BEMA MOTPYXKEHHOM 4YacTH
T€JIa U IUIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BBHITAIKMBAIOIIEN CHIIBI BECY BEITCCHEHHOW JKUIKOCTH.

8. VYciioBue 11aBaHus TEJ: IUIABAHUE WA MOTPYKEHHUE TEJI B 3aBUCUMOCTH

OT COOTHOIIECHUS IUIOTHOCTEM TEJIa U )KUIAKOCTH.

Jlabopamopmuwvie pabomul u onvimel.

1. HccnenoBanre 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMaA MOrpyKEHHOM B
JKUJIKOCTh YaCTH TeJIa.

2. OnpeneneHnue  BbITAJIKUBAIOIIEW CHJIbI, JICHCTBYIOLIEH Ha  TEJoO,
IIOIPYKEHHOE B JKUIKOCTb.

3. [IpoBepka HE3aBUCHUMOCTH BBITAIKWBAIOIIEH CHJIbL, JICHCTBYIOLICH Ha
TEJIO B )KUJIKOCTH, OT MAacChl TeNa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIIECH  CHJIBI,
JEWCTBYIOIICH Ha TEJIO B XKHIKOCTH, OT 00bEMa MOrpyKEHHOMN B )KUIKOCTh YacTH Teja
Y OT TUIOTHOCTH KHJKOCTH.

S. KoncrpynpoBanue apeomerpa WiIM KOHCTPYUPOBAHUE JIOAKU U
OIpEeLICIICHUE €€ IPY30I10IbEMHOCTH.

Pazgen 5. PaGora u MOIIHOCTH. JHEpPrus.

Mexanunudeckas padbota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IlpaBuiio
paBHOBecusi pbryara. [IpuMmeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY. «30J0TOe
npaBuiio» mexaHuku. KIIJ| mpocTeix mexanu3zMoB. IIpocTbie MexaHU3MBbI B OBITY U
TEXHHUKE.



Mexannueckass dHeprusa. KuHernuyeckas M NOTEHUHAIBHAS  DHEPIUs.
[IpeBpamieHre ONHOrO BHJA MEXAHMYECKOM SHEPIrMU B JIPYrod. 3aKOH COXpaHEHUs
DHEPIUMU B MEXAHHUKE.

Hemoncmpayuu.

1. [IpuMepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopmuuvie pabomul u onvimel.

1. OmnpeneneHue padOTHl CHIIBI TPEHUSI TIPU PABHOMEPHOM JIBIDKCHHH Teja
10 TOPU30HTAJILHON MOBEPXHOCTH.

2. HccnenoBanue ycaoBUii paBHOBECHS phluara.

3. N3mepenne KII/] HaKTOHHOM TIOCKOCTH.

4. N3yuyeHne 3aKk0HA COXpAaHEHUsI MEXaHUYECKOU DHEPTUU.

8 KUIACC

Paznen 6. TemioBbie siBJICHUS.

OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJIIPHO-KMHETHYECKOM TEOPUHM  CTPOECHUSA
BelllecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYJIL. ONBIThI, MOATBEPKIAIONINE
OCHOBHBIE TOJIOKEHUSI MOJIEKYIJIIPHO-KUHETUYECKON TEOPHHU.

Mopgenu TBEPAOro, JKHUAKOTO W Ta3000pa3HOTO COCTOSTHUM  BEIIECTBA.
Kpucranmuyeckue u amopdubie Tena. OObsICHEHHWE CBOWMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYJIAPHO--KUHETUUYECKOU TEOPHHU.
CmaumBaHKe U KallWJUISIPHBIE SIBJIEHUA. TEIIIOBOE PACIIMPEHHUE U CHKATHE.

Temneparypa. CBs3b TeMIepaTypbl €O CKOPOCTBIO TEIJIOBOTO JBUKECHUS
gactuirl. Buyrpennsss sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEW OSHEPIUu:
TeIIonepeaadya U CcoBeplleHue padoThl. Buabl Terionepeaadyu: TEIUIONPOBOIHOCTb,
KOHBEKIIMS, U3JTyYCHUE.

KonmdaectBo TermoTel. YenpHash TEMJIOEMKOCTh BEIIECTBA. 1emiooOMeH u
TEIJIOBOE PaBHOBECHE. YpaBHEHUE TEIJIOBOro Oamanca. [lmaBneHue m oTBepaeBaHue
KPUCTAUTMYECKUX BEIECTB. YJAelbHasg TeruioTa IuiaBieHus. IlapooOpa3zoBaHue u
koHneHcanusi. HWcmapenue. Kunenuwe. VYienbHass Temjiota napooOpa3oBaHUs.
3aBUCUMOCTH TEMIIEPATYPHI KATICHHS OT aTMOC(HEPHOTO JIaBIICHUS.

BrnaxHocTs Bo3myxa.

DHeprus TOIIMBA. Y IeTIbHAs TEMIOTa CTOPAHHSL.

[Ipuniuner pabotel TemoBbix aurarened KIIJ[ TenmnoBoro aBurarens.
TernoBble IBUTATENN U 3alATA OKPYXKAIOIIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPALEHUS SHEPTUU B TEIUIOBBIX IpOLIECcCax.

Jemoncmpayuu.

1. HaGmonenrie OpoyHOBCKOT'O JIBUYKEHUS.

2. Hab6mronenune nuddysun.



3. HabGnronenue siBjeHU cMaulBaHUs U KaWLISIPHBIX SIBJICHHIA.

4. HabGmronenue TemioBoro paciumpeHust Tel.

S. W3meHenue naBiieHUs ra3a MpU U3MEHEHUU 00bEMa M HarpeBaHUM WIIU
OXJIaXICHUU.

6. [TpaBuia u3MepeHus: TeMIEpaTyphl.

1. Bunae! Termonepenaymn.

8. OxnaxaeHue npy COBEPIICHUU PabOTHI.

9. Harpesanue npu coBepilieHUH padOThl BHEIIHUMU CUIIAMH.

10. CpaBHeHHE TEIIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

11. HaGmroaenune KUNeHus.

12. HabGnrogeHue mOCTOSHCTBA TEMITEpaTyphl MPH TIaBICHUH.
13. Mopenu TEeIIOBBIX IBUTATENEH.

Jlabopamopusie padbomul u onvimel.

1. OnpITHI IO OOHAPYKEHUIO JEHCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OnbITHI 11O BRIPAIIMBAHUIO KPHUCTAJUIOB IIOBAPEHHOM COJIM WM caxapa.

3. OneIThl O HAONIOIEHUIO TEIJIOBOIO PAacCIIUPEHUsl ra30B, >KUJIKOCTEH U
TBEPABIX TEJL

4. Onpenenenne naBiieHus BO3Ayxa B OaJNIOHE HINPULIA.

S. OnbITB, JEMOHCTPUPYIOIIKME 3aBUCHMOCTh JABJIEHUS BO31yXa OT €ro

00bEMa U HarpeBaHUs WM OXJIAXKICHHUS.

6. [IpoBepka rumnore3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJOMKA KUIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATypHl.

7. HaGmonenne wu3MeHeHUs] BHYTPEHHEHW »HHEPruM Tejaa B pe3ysbTare
TeruIonepeaady U padoThl BHEIIIHUX CHUIIL.

8. HccnenoBanue siBIEHUS TEIUIOOOMEHA MpPH CMEIIMBAHUM XOJOJAHOW U
ropsiuer BOJBI.

9. OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOM IIpH
TEMJI000MEHE C HArPeThIM METAUTMUECKUM LUIUHAPOM.

10. OmnpexaeneHue yaelbHON TEIIOEMKOCTH BEILIECTBA.

11. HccnenoBaHue mpoiiecca UCIapeHusl.

12.  OnpeneneHue OTHOCUTENBHOMN BIAKHOCTU BO3yXa.

13. OmnpeneneHue yAeibHON TEMJIOTHI IJIABICHUS JIbJA.

Paznen 7. diaekrpuyeckre ¥ MATHUTHBIE SIBJICHUS.

Onextpuzauus Ten. [IBa popa snexkTpuyeckux 3apsanoB. BzaumopeiicTBue
3apsOKEHHBIX Tell. 3akoH KyioHa (3aBUCMMOCTBH CHJIBI B3aUMOJEMCTBUS 3apsKEHHBIX
TE€J OT BEJIMYUHBI 3apsAI0B U PACCTOSHUSA MEXKy TE€JIaMu ).

Onektpuueckoe mnoisie. Hanpssk€HHOCTH dnekTpuyeckoro mnoisd. [IpuHiun
CYIEPIIO3UIUHU AIEKTPUUECKUX MOoJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutemn siekTpuyeckux 3apsiaoB. DJIEMEHTApHBIA AJIEKTPUYECKUU 3apsil.
Crpoenue aroma. [IpOBOAHUKN U JUAIEKTPUKHU. 3aKOH COXPAHEHMS DIIEKTPUYECKOTO
3apsja.

DNEKTPUYECKUI TOK. YCIOBUSL CYIIECTBOBAaHMS JJIEKTPUYECKOTrO  TOKa.
HcTouHUKM TOCTOSIHHOTO TOKa. JIeHCTBUSI DJEKTPUYECKOr0 ToKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJNEKTPUUECKHUI TOK B )KMJKOCTSAX U razax.

Onektpuueckas  nenb. Cuina  Toka.  DJIEKTPUUECKOE  HaIpPsSHKEHUE.
CornpoTuBi€eHNE TPOBOJHUKA. Y IEIBHOE CONPOTUBIICHHE BeElIECTBA. 3akoH Oma s
yudacTka uen. IlocienoBarensHOe U MapajuieIbHOE COEINHEHUE TTPOBOIHUKOB.

Pabora wu MomHOCT, dnekTpuueckoro Toka. 3akoH Jxoyms—Jlenna.
DJeKTpUYecKue LeNu W MOTPeOUTENr 3JIEKTpUUecKoi sHepruu B ObiTy. KopoTkoe
3aMBbIKaHHE.

[TocTostHHBIE MarHUTHL. B3anMOJEeWCTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe
nosie. MaruutHoe noJie 3eMJIM U €ro 3HauYeHHeE s KU3HU Ha 3emiie. OnbIT Dpcrena.
MarHutHoe 1oJie 3IEKTPUYECKOro Toka. [I[puMeHeHue 3MeKTPOMarHuTOB B TEXHHKE.
JlelicTBE MarHUTHOIO MOJISl HA MPOBOAHUK C TOKOM. DJIEKTPOJIBUTATENb TOCTOSIHHOTO
TOKa. lcnonb30BaHWE JIEKTPOABUTATENIEH B TEXHUYECKHX YCTPOMCTBAX M Ha
TPAHCIIOPTE.

Onbitel Dapaned. SBneHue 3A€KTpOMarHUTHOW HMHAYKUMU. IIpaBuno JleHia.
OnexTtporeHeparop. CrnocoObl MOITYYEHHs SJIEKTPUUECKON SHEPrUn. DIEKTPOCTAHLIUN
Ha BO30OHOBJISIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DIieKTpu3anus Tel.

JIBa pona 3JIEKTpUUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3APSKEHHBIX TEII.
Y CTpOMCTBO U IEMCTBUE JIEKTPOCKOIIA.

DnekTpocTaTuyecKasl HUHIAYKIHS.

3aKOH COXpaHEHHMsI JIEKTPUUECKUX 3aPsII0B.

[IpoBOAHUKY U AUDIEKTPUKH.

MonenpoBaHue CUIOBBIX JUHUN JJIEKTPAYECKOTO TOJIS.

HcTouHnKM MOCTOSSHHOTO TOKA.

© Nk WNRE

JIerCTBUS 3IEKTPUUECKOrO TOKA.

10. DnekTpuyYecKHil TOK B KUJIKOCTH.

11. T'a30BwIii pa3ps.

12. H3mepeHne CUIbI TOKA aMIIEPMETPOM.

13. H3mepeHue 37aeKTpUUECKOr0o HAMPSKEHUSI BOITBTMETPOM.

14. PeoctaT u MarasuH CONPOTUBIICHUM.

15. BsaumopeiicTBrEe NOCTOSHHBIX MAarHUTOB.

16. MopenupoBaHue HEBO3MOKHOCTH Pa3/EICHHs TIOTIOCOB MarHUTA.



17. MopenupoBaHUE MAarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmeIiT Dpcrena.

19. MarnuTHOe 1noJje ToKa. DJIEeKTPOMarHur.

20.  JleiicTBME MarHUTHOI'O MOJISl HA IPOBOJAHUK C TOKOM.

21. DnexTpoABHUTaTesh MOCTOSHHOTO TOKA.

22. HccnenoBaHue sIBIEHUS JIEKTPOMArHUTHON MHAYKIIUH.

23.  Omnbitel ®apaest.

24. 3aBUCHUMOCTb HANpaBIEHUS WHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

25.  DJEKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmuuvie pabomul u onvimel.

1. OnpITel MO HAOMIOACHUIO DJIEKTpU3AIMU Tel UHAYKIHEH | Mpu
COMPUKOCHOBEHUH.

2. UccnenoBanue AEUCTBHUS HICKTPUUYECKOrO TOJISI HA TMPOBOJHUKUA H
JIADJIEKTPUKH.

3. COopka u nmpoBepka padOThI AAEKTPUIECKON 1IETIH MTOCTOSIHHOTO TOKA.

4. N3mepeHue u peryaupoBaHUe CUIIbI TOKA.

5. N3mepeHue u peryaupoBaHre HAMPSIKCHUS.

6. HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 PE3UCTOp, OT

COIPOTHBIICHHSI PE3UCTOPA U HAIIPSKEHMS Ha PE3UCTODPE.

7. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb ANEKTPUYECKOTO
COIPOTHUBJIEHHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIONIAAU IONEPEYHOrO CEYEHUs H
Marepuana.

8. [IpoBepka mpaBmiia CIOKEHUS HANPSHKEHUN MPU TOCJIEI0BATEIHLHOM
COEAMHEHHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia sl CHJIbI TOKa HpPH MapajyieIbHOM COEIUHEHUU
PE3UCTOPOB.

10. Omnpenenenue paboOThI IAEKTPUUECKOT0 TOKA, UAYIIETO YEPE3 PESUCTOP.

11. OmnpeneneHne MOLIHOCTH 3JIEKTPUYECKOIO TOKAa, BBIACIAEMOM Ha
pes3ucTope.

12. HccnenoBaHue 3aBUCHMOCTH CUJIbI TOKA, MAYIIETO 4Y€pe3 JIAMIIOUKY, OT
HaIpsDKEHUS Ha HEll.

13. Omnpenenenue KIIJ[ narpeBarens.

14. MHccnenoBaHne MarHUTHOTO B3aMMOJIEHCTBHS TTOCTOSTHHBIX MarHUTOB.

15. UM3ydyeHue MarHUTHOrO TOJ TIOCTOSIHHBIX ~MAarHUTOB TpU  HX
O0BEAMHEHUU U PA3/ICICHUU.

16. MHccnenoBanue nelCTBUS SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJBI B3aUMOJIECHCTBUSA
KATYIIKU ¢ TOKOM M MarHuTa OT CHJIbI TOKA U HAIPaBJICHMS TOKA B KaTYILKE.

18. M3yuenue nelcTBUS MarHUTHOI'O MOJISI HA IPOBOJHUK C TOKOM.

19. KonctpyupoBaHue U u3ydyeHue padoThl SJIEKTPOABUTATEINS.

20. Uszmepenne KIIJ snekTponBUraTeibHON YCTAaHOBKH.

21. OneITBl MO WCCIEAOBAHUIO SBICHUS JJIEKTPOMATHUTHOW WHAYKIIUU:

UCCIIEA0BAaHNE N3MEHEHUH 3HAYCHUS U HAIIPABJICHUS UMHAYKIIMOHHOTO TOKA.
9 KIIACC

Paznen 8. Mexanuveckue siBJIC€HUS.

Mexannueckoe ABWxkeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.
OTHOCUTEIBPHOCTh MEXAaHUYECKOTO JIB)KEHUsA. PaBHOMEpHOE MPSIMOJIMHENHOE
nBmkeHue. HepaBHOMepHOe mpsMONuHEWHOE naBukeHue. CpeaHsis M MIHOBEHHas
CKOPOCTb TEJIA P HEPABHOMEPHOM JIBUKECHHUH.

VYckopenne. PaBHOyckopeHHOe TpsiMoiiMHEWHoe JBIkeHue. (CBoOOmHOE
nagenue. Onwitel ["anues.

PaBHOMEepHOE IBHXKEHHE IO OKpYyKHOCTH. Ilepuog u uvacrora oOpanieHus.
JIuHeiHas u yrinoBasi CKOpocTd. LIeHTpocTpeMUTeNbHOE YCKOPEHHE.

IlepBoiii 3akoH HproTrona. Bropoii 3akoH Herorona. Tperuit 3akoH HbroToHa.
[IpyHIMII CyTIEpIIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: CUJIa TPEHUS! CKOJIbKEHUS, CHJIa
TPEHHUS TTOKOSI, APYTUE€ BUBI TPEHUSL.

Cunma TSOKECTH W 3aKOH BCEMHUPHOTO TITOTEHUS. Y CKOpPEHHE CBOOOIHOTO
naneHusa. [Ipwxenune mnaneT Bokpyr ComHua. IlepBas kocmuueckas CKOPOCTD.
HesecomocTts 1 neperpysku.

PaBHOBecue MarepuanbHOW TOUKH. AOCOmMOTHO TBEpAOe Teno. PaBHOBecue
TBEPIOrO TEJA C 3aKPEIUIEHHON OChIO BpalieHus. MOMeHT cuiibl. LIEeHTp TskecTH.

Nmnynec tena. M3mMeHenue umnynbca. MMnynbc cuiibl. 3aKOH COXpPaHEHHS
UMITyJbCca. PEakTUBHOE NBHKEHUE.

Mexanudeckasi paboTa 1 MOIIHOCTb. PaboTa CUIl TSDKECTH, YIPYrocTH, TPEHUSI.
Cesa3b »sHepruu u paborbl. [loTeHnuManpHas dHeprus Tena, MOJHATOrO Hal
MIOBEPXHOCTBIO 3eMJIM. [loTeHnManbHas SHEprusi cxaroil npyxuHbel. KunHetnueckas
sHeprus. Teopema O KUMHETUYECKOW HHEPIHMM. 3aKOH COXPaHEHUs MEXaHWYECKOU

SHEPIUH.
Hemoncmpayuu.
1. Hab6nroneHne MexaHuueckoro JIBUKEHUS Tejla OTHOCUTENLHO Pa3HbIX Tel

OTCUéTa.



2. CpaBHeHUE MyTed M TPACKTOPUM [IBHXKEHHSI OJHOIO M TOrO XKe Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCYETA.

3.  HM3mepeHue ckOpoCcTH M YCKOPEHHUS MPSIMOIMHENHOTO ABHXKEHUS.

4.  HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOT'O JIBUYKEHUSI.

5. HaGmonenre NBUKEHUS TeJla IO OKPY>KHOCTH.

6. HaOmomenme MeXaHWYECKUX SBJICHMI, TMPOUCXOIANINX B CHCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBHYKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

7. 3aBUCUMOCTh YCKOPEHHUS TeJla OT MAacChl Tella U JCHUCTBYIOIIEH HA HETO
CHUIBI.

8.  HaOmonenue paBeHCTBa CUJI IPY B3aMMOCHCTBUU TE.

9. N3meHeHue Beca Tena npu yCKOPEHHOM JIBUKEHUU.

10. Ilepemaua ummnynbca Mpu B3aUMOJICHCTBUH TEIl.

11. TIpeoOpa3oBaHus SHEPTUU MIPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHure UMITyJIbCa MPU HEYIIPYrOoM B3aUMOJIECHCTBHUH.

13. CoxpaHeHue UMIyJIbca MpU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGnrogeHue peakTUBHOTO JIBHXKCHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEPTrUHU MPU CBOOOIHOM A ICHUU.

16. CoxpaHeHre MEXaHWYECKOM OSHEPruM TMpU JBIKCHHUH Teja O]
JICVUCTBUEM IPYKUHBI.

Jlabopamopmuovie pabomuel u onvimel.

1. KoHcTpynpoBaHnue TpakTa AJjis pa3roHa U JajdbHEUIIEro PaBHOMEPHOTO
JBH>KCHUS IIAPUKA WA TEIEHKKH.

2. OrnpeneneHue CpeHE CKOPOCTH CKOJIBKEHHUS OpycKa WM JIBHXKCHUS
niapyKa no HaKJIOHHOM IJIOCKOCTH.

3. OnpeneneHne yCKOpeHUs Tejla MPU PABHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOM TIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBU>KCHUU 0€3 HauYalIbHOW CKOPOCTH.

S. [IpoBepka THUMOTE3BI: €CIAM MPU PABHOYCKOPEHHOM JIBHXKEHUU 0O€3
HayaJbHOM CKOPOCTM IYyTH OTHOCATCA KakK psJ  HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJIUHAKOBBI.

6.  HccrnenoBanuwe 3aBHCHUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHIIBI
HOPMAJIBHOTO J1aBJICHUSI.

7. Omnpenenenue K03GGHUIIMEHTA TPEHUS CKOTBKCHHUS.

8.  Ompenenenue KECTKOCTU MPYKUHBI.

9.  Omnpenenenne paboOTHI CHIIBI TPEHUS MIPH PABHOMEPHOM JIBIKEHUH Teja

10 TOPU30HTAIILHON TOBEPXHOCTH.



10. Ompenenenne pabOTHI CHJIBI YOPYTOCTH TIPH TOABEME Tpy3a C
MCIOJIb30BAaHUEM HEMOJIBH>KHOIO U MOJABMXKHOTO OJIOKOB.

11. M3y4eHue 3aKk0OHA COXpaHEHUS SHEPTUU.

Pa3znen 9. Mexannuyeckue KoJieOaHUS U BOJTHBI.

KonebarenpbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTHKU KoJeOaHW: Mepuop,
4acToTa, aMIUIMTyAa. MareMarTudyecknii W TpYKWHHBIM MasTHUKH. lIpeBpaienne
SHEPIrUM MPH KOJIeOATETHHOM JABUKECHUU.

3aTyxaroiue KoJIeOaHusI. BrinyxaeHHbIe KOJIeOaHusI. Pe3onanc.
Mexanndeckue BoiHbl. CBOICTBA MeXaHMYECKUX BOJH. [IpojosibHbIE U TONIEpedHbIe
BOJIHBI. J[JTMHA BOJIHBI M CKOPOCTh €€ pacnpocTpaHeHus. MexaHWyecKHe BOJIHBI B
TBEPAOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka M BbicoTa TOHA. OtpaxkeHue 3Byka. MHdpa3Byk u

yIIbTPa3BYK.

Hemoncmpayuu.

1. Hab6monenue konebGanuii Ten moa ACUCTBHEM CHIIbI TSHKECTH M CHIIBI
YIIPYTOCTH.

2. Hab6mronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

3. HabGnronenue BoIHYXACHHBIX KOJI€OaHU U pe30HaHCa.

4, Pacnipoctpanenue mpo0JIbHBIX U MOMIEPEUHBIX BOJH (Ha MOJIEIH ).

5. HaGmro1eHre 3aBHCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTUYECKHI pe30HaHC.

Jlabopamopmuuvie pabomul u onvimel.

1. OmpeneneHue 4YacTOThl M TEpUOJA KOJIGOAHWUN MaTEeMaTHYECKOTO
MasiTHUKA.

2. OrnpeneneHue 4acTOThl ¥ MepUoIa KoJeOaHU MPYy>KMHHOTO MasiTHUKA.

3. HccnenoBanne 3aBUCMMOCTH TIEpUOAa KOIeOaHU MOABEIIEHHOT'O K HUTH
rpy3a OT JUIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH MepHoOJia KOJeOaHUM MPYKUHHOTO MAasITHUKA
OT MaccChl rpysa.

S. [TpoBepka HE3aBUCUMOCTH MEpUOa KOJeOaHUM rpys3a, MOJBEIIEHHOTO K
HUTH, OT MACCBI TPy3a.

6. OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TEpHoJa  KoJeOaHMit
MPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. N3mepenue yckopeHust CBOOOAHOIO MaIeHUs.

Pazgen 10. DaekTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMAarHUTHbIE BOJHbI.

DJIEKTPOMAarHUTHOE oJe. DJIEKTPOMArHUTHBIE BOJIHBL. CaoiicTBa

DJIEKTPOMArHUTHBIX BONH. [llkama a3nekTpoMarHUTHBIX BOJH. Mcnonb3oBanue
3JIEKTPOMATrHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.



OnekTpoMarHuTHas npupoaa cBeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

1. CBoOMCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1. N3ydyeHne CBOWCTB AJEKTPOMArHUTHBIX BOJIH C IOMOIIBK0 MOOHJIBLHOTO
Tenedona.

Paznen 11. CBeroBble siBJICHUS.

JlyaeBas monenp cBera. Mictounuku cera. [IpsMonuHeitHoe pacnpocTpaHeHue
ceera. 3atmenust Connna u Jlynsl. Otpaxenue cBeta. Ilnockoe 3epkaiio. 3akoH
OTPaXKEHUsI CBETA.

[Ipenomnenne cBera. 3akoH mnOpenomieHus cBera. [lonmHOe BHYTpEHHee
oTpaxeHue cBera. Vcroap30BaHUE MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKHUX
CBETOBOJAX.

Jlunza. Xon nydeit B muH3e. OnTudeckas cuctema ¢oroarrmapaTra, MUKPOCKOa
U Teneckorna. ['1a3 kak onTudeckasi cucteMa. biim3opykocTs U JaIbHO30PKOCTh.

Paznoxenune Oemoro cBera B coekTp. Omnbitel  HeioTona. CroxkeHue
CHEKTpaJbHBIX LIBETOB. [lucnepcust cBera.

Hemoncmpayuu.

[IpssmonMHENHOE pacIpOCTPaHEHHE CBETA.

OtpakeHue cBeTa.

[Tomyyenune u300pa>keHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomienue csera.

Onruuecknii CBETOBO/I.

Xon nydeii B coOuparolieit JmH3e.

Xox 1y4yen B pacCEenBaroIer JIMH3E.

[Tonydyenue nzo0paxkeHU C MOMOIIBIO JIMH3.

©ooNOSO Rk wWNE

[Mpunuun neiictBus doroanmapara, MUKPOCKOIIA U TEJIECKOTIA.
Mopens riasa.
Pa3noxxenue 0enoro cBera B CEKTP.

e
= o

12. TlonmydeHue Genoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopmuuvie pabomul u onvimel.

1. HccnenoBanre 3aBUCUMOCTH YIJla OTPa)KEHUS CBETOBOrO Jiyda OT YIJia
NaJeHUs.

2. N3ydenune xapakTepuCTUK U300paKeHHs IPEeIMETa B IIJIOCKOM 3€pKajie.

3. HccnenoBanre 3aBUCUMOCTH yrjia MPEeJOMJIEHUS] CBETOBOIO Jyya OT yria

MaZACHUA Ha I'paHUIC «BO3AYX—CTCKIIO».



4. [Tomyuenue n300paskeHU C TOMOILBIO COOUPATOIIEH JTHH3BI.

5. Omnpenenenue GOKyCHOrO pacCTOSIHUS M ONTUYECKOM CHIIbI cOOMparomein
JIMH3BI.

6. OnbITHI 110 Pa3I0KEHUIO OEJIOT0 CBETA B CHEKTP.

7. OnpITHl MO BOCHOPHUATHIO LIBETA MPEIMETOB MPU WX HAOJIOJECHUHU Yepes3

L[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBble siBJICHHUA.

Oneitel Pesepdopna u mmanerapHas mojnenb aroma. Mogens atoma bopa.
Hcnyckanue u nornonieHue cBeta atoMoM. KBaHThI. JIMHEYaThie CIIEKTPBI.

PagnoaktuBHocTh. Anb(a-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOIO
anpa. Hyknonnas monens atoMHoro siapa. M3oronsl. PagnoakTuBHbBIE ITpEBpaleHNs.
Ilepron nomypacraga aTOMHBIX SIAEP.

SnepHbple peakuuu. 3aKOHBI COXPAHEHHs 3apsAJ0BOTO M MAacCOBOTO YHCEI.
DHeprus cBsI3u aTOMHBIX si7iep. CBA3b Macchl U BHEPTUU. Peakiun cuHTe3a U JeNeHUs
anep. Mcrounuku sHeprun CosHLA U 3BE3.

AnepHas »Hepretuka. JI€MCTBUS paJUOAKTUBHBIX W3JIyUCHUH Ha IKUBBIE

OpraHU3MBlI.

Hemoncmpayuu.

1. CrexTpsl U31y4EHHS U MOTJIONICHUS.

2. CrexTpsl pa3IMYHbIX Ta30B.

3. CrnexTp Bogopoa.

4. Hab6mronenune TpekoB B kamepe BusbcoHa.

5. Pa6ora cuéTunka HOHM3UPYIOIINX U3ITYUCHUH.

6. Perucrtpariyst u3mydeHus: IpUPOIHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopusie padbomul u onvimel.

1. HabGnronenue CrutonHpIX ¥ TUHEHYATHIX CIICKTPOB U3ITYUCHHUS.

2. UccnenoBanne TpeKOB: MU3MEPEHHE IHEPTUM YaCTHUIBI [0 TOPMO3HOMY
nytH (1o gororpadusm).

3. N3mepenue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEILHO-00001IAKOLIHIT MOTYJIb.

[ToBTOpUTENHHO-00001IAIONTNIT MOAYNIb NPEJHA3HAUYEH JJI1 CHCTEMaTU3aluu U
000011IeHHSI TPEIMETHOTO COAEPKAHUS U OIBITA AEATEIbHOCTH, PUOOPETEHHOTO TIPU
U3YYEeHUU BCEro Kypca (U3MKH, a Takxke i1 MOATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY »JK3aMeHy Mo (usuke s 00y4aromuxcsi, BbIOPaBIIMX OSTOT
y4eOHBIN mpeMerT.

[Ipy W3ydeHHH JAHHOTO MOIYJSl PEATU3YIOTCd U CHUCTEMATU3UPYIOTCS BHJIbI
NeSATENbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTHKEHUE NPEIMETHBIX M
METanpeIMETHBIX  TUIAHUPYEMBIX  pe3yJIbTaTOB  OOy4eHWUS, dopmupyercs



€CTECTBCHHOHAYYHAasi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIIECIOBAHUS
SBJICHUN TIPUPOJIbI W TEXHUKH, OBJAJCHUE YMEHUSIMHU OOBSICHATH (UBUUYECKUE
SIBJICHUSI, IPUMEHSS TTOJYYCHHBIE 3HAHUsI, PEIIATh 3a/1a4M, B TOM YUCJIE KAYECTBEHHbIC
Y DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNINANBHO NESATETbHOCTHBIN XapaKTep MTAHHOTO pa3felia peanu3yercs 3a
CYET TOro, UTO O0yJarOUIMeCs BBIMOJIHSIOT 3a1aHUsI, B KOTOPBIX UM TMPEAJIaraeTcs:

HAa OCHOBE TMOJYYEHHBIX 3HAHUW paclo3HaBaTh U HAYYHO OOBSICHITH
dbu3uYecKre BJICHUS B OKPYXKAIOIIEH TPUPOIE U TTOBCETHEBHOM KU3HMU;

HCIIOJIh30BaTh HAaYYHBIE METOJbI MCCIEIOBaHUS (PU3NUECKUX SIBJICHUM, B TOM
YyCIie ISl IPOBEPKHU TUIOTE3 U MOJYYEHUS] TEOPETUUECKUX BBIBOOB;

OOBSICHATh HAYYHBIC OCHOBHI HAmOOJEe BaXXHBIX JOCTH)KCHHH COBPEMEHHBIX
TEXHOJIOTUM, HalpUMeEp, MNPAKTUYECKOTO0 HCMOJIb30BAHUS PA3JIMYHBIX HCTOYHHKOB
DHEPIMM HAa OCHOBE 3aKOHA MPEBPAIEHUS W COXPAHEHHSI BCEX HW3BECTHBIX BHUJOB
SHEPIUH.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA

N3ydenune Gpu3Mku Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAIPaBICHO Ha
JTOCTIDKCHUE JIMYHOCTHBIX, METANMPEAMETHBIX M TMPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbTare nzydeHusi GU3MKU Ha YPOBHE OCHOBHOI'O OOIIETO 00pa3oBaHUS Y
oOy4aroierocst 6yayT chopMUpOBaHbI CIACAYIOIINE JUYHOCTHBIC PE3YyJIbTAaThl B YACTHU:

° 1) maTpUOTHYECKOr0 BOCIIUTAHMS:

o [] HposIBIEHUWE HHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoi (pU3MYECKON HAYKH;

o [] 1IEHHOCTHOE OTHONIEHHWE K JOCTHXKEHUSIM POCCUUCKUX YUEHBIX-
-pu3HKOB;

o 2) rpasKAAHCKOr0 U 1YXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS

o ] TOTOBHOCTh K AKTMBHOMY YYacCTHIO B OOCYXIEHUHU OOIECTBEHHO

3HAYUMBIX M JTUYECKUX MpPOOJIEM, CBS3aHHBIX C TNPAKTUYECKUM NPUMEHEHUEM
JNOCTUKEHUN (PU3UKH;

o (]  OCO3HaHME BAXHOCTH  MOPAJIbHO--3TUYECKUX IPUHLUIIOB B
JESATEIIbHOCTA YUEHOTO;

° 3) 3cTETH4eCKOro BOCIIUTAHUSA:

o (] BOCHpHUSTHE OCTETHYECKUX KadecTB (u3myeckoil Hayku: €€
rapMOHUYHOTO TTOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

° 4) IEHHOCTH HAYYHOI' 0 NO3HAHUSA:

o ] oco3HaHUE LEHHOCTH (PU3NUYECKOM HAyKHW KaK MOIIHOTO MHCTPYMEHTa

MO3HAHUS MHpPA, OCHOBBI PA3BUTUSI TEXHOJIOTHUW, BaXHEUIIEH COCTaBIISIOIICH
KYJbTYPBI;

° O pa3BUTHE HAay4IHOU J10003HATEILHOCTH, WHTEpeca K
HCCIIEN0BATEILCKON AEITEILHOCTH,

° 5) ¢opmupoBanus KYJLTYPbl 3JA0POBbSI H 3MOIMOHAIBLHOIO
OJlaronosyums:

) ] oco3HaHHME IIEHHOCTH OE€30MacHOro o0pa3a *KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BaKHOCTH MPpaBUI 0€30MaCHOTO MOBEACHUS Ha TPaHCIIOPTE,
Ha JI0porax, ¢ AJCKTPHIECCKUM U TEIIOBBIM 000pYI0BAaHHUEM B JOMAITHUX YCIOBHUSAX;

° [J chopMHUPOBAaHHOCTh HAaBbIKA pedICKCHH, TPU3HAHKE CBOETO IpaBa Ha
OITMOKY M TAKOTO K€ IMpaBa y IPyroro 4eIoBeKa;

o 6) Tpya0BOro BOCIIUTAHUSA:



o ] aKkTHBHOE Y4acTU€ B PELICHUM MPAKTUYECKHX 331a4 (B paMKax CEMbH,
0o0pa3oBaTeIbHON OpraHu3aluu, TOopoja, Kpas) TEXHOJOTMYECKOW M COLMAIbHOU
HaIPaBJICHHOCTHU, TPEOYIOUIUX B TOM YHUCJE U (PU3NYECKUX 3HAHUI;

o [] uUHTEepeC K NPaKTUYECKOMY H3YUYEeHHIO Mpodeccuii, CBSI3aHHBIX C
bu3HKOIl;

° 7) IK0JIOTM4€CKOr0 BOCIIUTAHMS:

o ] opueHTalusl Ha MpUMEHEeHUE (PU3NUECKUX 3HAHUM 71 PEIICHUS 3a]1a4y

B 00JIaCTH OKPY’KAIOIIEH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB M OLICHKU WX BO3MOXKHBIX
MOCJIEACTBUN I OKPYKAKOLIEHW CPEbI;

° [J oco3HaHUE TJI00ATBLHOIO XapaKTepa dKOJIOTMYECKUX MPOOJIEM U MyTeu
UX PELICHUS;

° 8) amanrauMu K M3MEHAKWIIMMCH YCJAOBUSM COUMAJIBHOM H
NPUPOIHOU Cpeabl:

° ] moTpeOHOCTh BO B3aUMOJICUCTBUU TMPHU BBINMOJIHEHUHU UCCIECAOBAaHUN U
MPOEKTOB (PU3NYECKON HAIIPABICHHOCTH, OTKPHITOCTD OIBITY M 3HAHUSM JIPYTHUX;

o ] IOBBILIEHWE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 IPaKTHYECKYIO
JEATENBHOCTD;

o (1 motpedHOCTh B (OPMUPOBAHHWM HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UIEH, TOHITHS, TUIIOTE3bI O (PU3HMUECKUX OOBEKTAX U SIBICHUSX;

o [ oco3HaHHE AECPUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B
o0nacTu pU3MKH;

o [ mIaHUpOBAaHME CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3MUECKUX
3HAHMMU;

o (] cTpemJieHHME AaHaJU3UPOBaTh W BBIABIATH B3aUMOCBSI3U IPUPOJIBI,

06HleCTBa U 3KOHOMHUKH, B TOM HYHUCJIC C UCIIOJIb30BAHHUECM (l)I/ISI/I‘IeCKI/IX 3H3HHI>1;

o [} olleHKa CBOMX ACHCTBUHU C Y4ETOM BIMSHHUS HA OKPYKAIOIIYIO CpEny,
BO3MOYKHBIX TJI00QJIBHBIX MOCIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHHUsI MporpaMMbl 0 (PU3MKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHuss 'y oOydaromierocss OyAayT cQOpMHUpPOBaHbl  MeTalpeAMeTHbIe
pe3yJbTaThl, BKJIIOYAIONIME IMO3HABATENIbHbIE YHUBEpCaJIbHbIE y4E€OHBIE ACHCTBUS,
KOMMYHUKATUBHbIE = YHHUBEpPCAJIbHbIE  y4yeOHble  JEHCTBUS,  PErYJSTUBHbBIE
YHUBEpCaIbHbIE yUEOHbIE 1EHCTBUSI.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YYeOHbIE 1eHCTBUSA



ba3oBble JJoruueckue aeicTBUs:

o BBISIBIIATH W XapaKTEpU30BaTh CYILIECTBEHHbIE TMPU3HAKU OOBEKTOB
(sBNICHUN);
o yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCU(UKAIIUKI, OCHOBAHUS JJIs

000011IeHNs U CPaBHEHUS;

o BBISBJIATh 3aKOHOMEPHOCTH W TIPOTUBOPEUUS B PacCMaTPUBAEMBIX
(dhakTax, TaHHBIX U HAOIIOJSHUSIX, OTHOCIIIUXCS K (PU3HUECKUM SBICHUSIM,

o BBISBJISTh TPUYUHHO-CJICAICTBECHHBIC CBSI3U MPU W3YyYECHUU (DU3UIECKUX
SBIIGHUA W TPOIECCOB, JeEJaTh BBIBOJBI C WCIOJB30BAHUEM JICTYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHHM, BBIJBUTaTh TMIIOTE3bl O B3aUMOCBSI3AX (PU3MUYECKUX
BEJIMYWH;

o CaMOCTOSITEJILHO BBIOMpaTh CIOCOO pemieHus yueOHOW (u3HMdIecKon
3a7a49u (CpaBHEHUE HECKOJIBLKUX BAPHAHTOB PEIICHUS, BEIOOP HanOoJee MOAXOASIIEeTO
C Y4ETOM CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBare1bCKue AeMCTBUA:

o MCIOJIb30BaTh BOMPOCHI KaK UCCIIEN0BATEIbCKUM MHCTPYMEHT MO3HAHUS;

o IPOBOJAWTH IO  CAMOCTOSITEJIbBHO  COCTaBJICHHOMY IUIaHY  OIIBIT,
HECJIOKHBIM (PU3NYECKUIM HSKCIEPUMEHT, HEOOJBIIOEe HCClIeq0oBaHUE (U3UUECKOTO
SIBJICHUS,

o OIICHMBATh HA TMPUMEHUMOCTh U  JOCTOBEPHOCTb HH(OPMAIIHUIO,
MIOJIYYCHHYIO B XOJI€ HCCIICTOBAHUS WJIH SKCIICPUMCHTA,

o CaMOCTOSITENTLHO (POpMYIMpoOBaTh 00OOIIEHHS U BBIBOJBI 110 pe3yJibTaTamMm
MPOBEIEHHOTO HAOIIOACHUS, OTBITA, UCCIICIOBAHUS;

o POrHO3UPOBATh BO3MOXKHOE  JaibHeiliee pa3BUTHE  (DU3UYECKUX
MIPOIIECCOB, a TAKKE BBIIBUTATH MPEAMOIOKEHUS 00 MX PA3BUTHH B HOBBIX YCIIOBHUSX H
KOHTEKCTaXx.

Pabora ¢ undgopmanmeii:

o NPUMEHSTh PA3IUYHBIE METOJIbl, HTHCTPYMEHTHI U 3alpOChl MIPU MOUCKE U
orOope MH(OpPMAIUU WM JIAHHBIX C YYETOM NPEJIOKEHHON yuyeOHOUW (u3nuecKoi
3a71a4u;

o aHAM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAITHIO
Pa3IMYHBIX BUIOB U (POPM TIPEICTABIICHUS;

o CaMOCTOSITEJTLHO ~ BBIOMpATh ONTUMATIbHYIO (OpMY TIPEACTABICHUS
uHopMaIMM W WUIIOCTPUPOBATH peIIacMble 3aJadd  HECJOKHBIMU CXEMaMH,
TuarpaMMaMu, HTHOW TpaduKoil 1 X KOMOWHAIIASMH.

KoMMyHuUKaTHBHBIE YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA:



o B X0Jie 00CYyXIeHHUsl yueOHOro mMaTepualia, pe3yJbTaToB JIA0OPATOPHBIX
pabOT M MPOEKTOB 3a7aBaTh BOMNPOCHl IO CYLIECTBY OOCYKIAae€MOW TEMbl U
BBICKa3blBaTh  WJIEM, HAIECJICHHBbIE HA pEIICHUWE 3aJa4yd W  MOAJepKaHue
01aro’KeaaTenbHOCTH OOIICHUS;

o COIMOCTABJSITh CBOM CYXKACHUS C CYXICHUSIMH JPYTHX YYaCTHHUKOB
Jaora, OOHapyKHUBaTh pa3jMune U CXOJCTBO MO3UIINN;

o BBIPAXKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

o nyOJIMYHO TIPEACTaBIATh PE3YNbTaThl BBIMOJHEHHOTO (PU3HYECKOTO
OMbITa (FIKCIEPUMEHTA, UCCIIECOBAHMUS, IIPOCKTA);

o NOHUMATh M MCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
VMHANBUAYATLHOW paOOThI MPH PEIIEeHUH KOHKPETHON (PU3UUECKO MPOOIeMbl;

o OPUHUMATh LEI COBMECTHOW NIE€ATEIbHOCTH, OPraHU30BbIBATH JEUCTBUS
no e€ JOCTWKEHHUIO: PpacIpelesiaiTh pOJU, OOCYKIAaTh IMPOILECChl U PE3YJbTAThI
COBMECTHOM paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJIEH;

o BBITIOJHSATH CBOIO YacCTh pa0OThI, JOCTUrasi KaY€CTBEHHOT'O pe3yybTaTa 1o
CBOEMY HaITPaBJIEHUIO U KOOPJAUHHUPYS CBOM JCUCTBUS C IPYTMMHU YJI€HAMU KOMaH/Ibl;

o OLIEHMBATh KaueCTBO CBOETO BKJaja B OOLIMI IPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYIIMPOBAHHBIM YYACTHUKAMH B3aUMOJEHCTBHUS.

PeryasiTuBHbIe YHUBepPcaAJIbHbIE y4eOHbIE 1elCTBUS

Camoopranmzanmusi:

o BBISIBJIATH MTPOOJIEMBI B KU3HEHHBIX M YUEOHBIX CUTYaAIIUSIX, TPEOYIOINX
TUTSE periieHust (GU3NIECKUX 3HAHUM;

o OPUEHTUPOBATHCS B  PA3JIMYHBIX TMOAXOJAX TMPUHATHS  PEIICHUM
(MHOUBHIYyaIbHOE, IPUHSITUE PEILICHUS B TPYIINE, IPUHITUE PEILIEHUNA TPYIIION);

o CaMOCTOSITEJTbHO COCTAaBIISITh AJTOPUTM pEIIeHUs (PU3NYECKON 3amadu
WIA TUIaHA WCCIEIOBaHUS C YYE€TOM HWMEIOIIUXCA PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jiaraeMble BApUAHThI PEIICHUH;

o JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTP0J1b, SMOIUOHAJILHbIA MHTEJLICKT:

o JIaBaTh aJICKBATHYIO OLICHKY CUTYallUH W MPEJIaraTh IJIaH €€ U3MECHECHUS;

o OOBSCHATh TNPUYUHBI  JOCTIKEHUS  (HEAOCTHKEHUS) Ppe3ylbTaToB
JesITeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

o BHOCHUTH KOPPEKTHUBBI B JCSITEILHOCTh (B TOM YHCJIE€ B XOJ BBITIOJIHCHUS
(U3UYECKOTO0 HCCJEIOBaHUS WJIM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIIMXCS CUTYyaIlUi, YCTAHOBJICHHBIX OIMMOOK, BOBHUKIIUX TPYIHOCTEH;



L OOCHHUBATb COOTBCTCTBUC PC3YyJIbTAaTa LCJIN U YCIIOBUAM;

L CTaBHUTH ce0s1 HA MECTO APYroro 4€jIoBCKa B XoAC CIiopa HIIM JUCKYCCHUHU
Ha HAYYHYIO TCMY, IIOHUMATb MOTHBbI, HAMCPCHHA U JIOTUKY APYIOI'o,

L IIPpU3HaBaTh CBOE IIpaBO Ha 0HII/I6Ky IIpU PCHICHUU (1)I/I3I/ILI€CKI/IX 3aJa4 1UJjin
B YITBCPKACHUAX HAa HAYYHBIC TCMbI 1 TAKOC JKC IIPAaBO APYyIroro.

INPEAMETHBIE PE3YJIbTATBI

K koHiy oOyueHuss B 7 kJjacce MpeAMETHbIE pe3yJibTaThl HA 0a30BOM ypPOBHE
JIOJDKHBI OTpaXKaTh ChOPMUPOBAHHOCTH Y OO yJaIOIINXCSI YMEHUH:

o UCIIONB30BaTh  MOHATHS:  (U3HMYECKHME U  XHMHUYECKUE  SIBJICHUS,
HAOJIFIOICHHUE, DKCIIEPUMEHT, MOJIElb, THUIOTE3a, CAWHUIIBI (PU3MYECKUX BEIUYHH,
aToM, MOJIEKYJIa, arperaTHbIE COCTOSIHUS BelllecTBa (TBEPIIOE, KUKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JIBIbKEHHE (paBHOMEPHOE, HEpPaBHOMEpPHOE, MPSAMOJIMHENHHOE),
TpaeKTOpHs, paBHOACHCTBYIOIIAsA cuia, jaedopmaius (ympyras, IIacTHYEcKas),
HEBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;

o paznuuath sBieHUs (Aud@dy3us, TEIIOBOE NBUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpHOE JIBHKEHUE, HEPABHOMEPHOE JIBMYKEHUE, UHEPIIUSI, B3aUMOICHCTBUE TE,
paBHOBecHE TBEPABIX T C 3aKPEIVIEHHONW OCBIO BpallleHUs, Iepeaada JdaBiICHUs
TBEPABIMU TEJIaMHU, XKUJIKOCTAIMH M ra3amu, aTMoc(hepHOE JaBjcHUE, IJIaBaHHE T,
MpEBpaICHUsS MEXaHUYECKON YHEPTUM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JICMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

o pacro3HaBaTh MPOSBJICHUE HW3YYCHHBIX (PU3WUECKUX  SIBICHUN B
OKpY)XaroIeM MHupe, B TOM uHcle (PU3NYECKUE SBICHUS B MPHUPOAC: MPUMEPHI
JBIKCHUS C Pa3IMYHBIMU CKOPOCTSMU B )KMBOM M HEKUBOM MPUPOJIE, NEUCTBUE CUIIBI
TPEHUS B IPUPOE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JIaBJICHUS Ha )KUBOW OPraHu3M,
MJIaBaHUE pbIO, phIYaru B TeJE YEJIOBEKa, MPH 3TOM TMEPEBOIAUTH MPAKTHUIECKYIO
3a7a4y B y4eOHYIO, BBIICITSATH CYIIECTBCHHBIC CBONCTBA (TpH3HAKH) (DU3UICCKUX
SIBJICHUM;

o OMUCHIBATh U3YYEHHBIE CBOMCTBA TEN U (PU3UUECKUE SIBICHUS, UCIIOIb3YS
(dbu3uYecKre BeIMUYUHBI (Macca, 00bEM, TIJIOTHOCTh BEIIECTBA, BPEMs, IyTh, CKOPOCTD,
CPEIIHsISl CKOPOCTh, CUJIAa YIIPYTOCTH, CUJIa TSXKECTH, BEC Teja, CHJIa TPEHUS, TaBICHUE
(TBEépmoro Tena, KUIAKOCTH, Ta3a), BBITAIKWBAIONIAs CUJIA, MexXaHW4yeckas padoTa,
MOIITHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KO3(P(GUIIMEHT TI0JIE3HOTO JCHCTBHS
MEXaHU3MOB, KMHETHYECKas W MOTCHIIMAIbHAS dHEPrus), IMPH ONMHMCAHUHU IPABUILHO
TPaKTOBaTh (PU3MYECKUM CMBICT HCIOIb3YEMbIX BEIMYUH, HMX OOO3HAUCHHUS W
CAVHUIBI  (U3UYECKUX BEITUYMH, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOIINE JaHHYIO



(GU3NYECKYI0 BENUYHMHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH TpadUKU HU3YUYEHHBIX
3aBHCHUMOCTEN (PU3NUECKUX BEIMYHH;

o XapaKTepu30BaThb CBOMCTBA Tel, (PU3NYECKHE SBICHHUS W MPOLECCHI,
UCIIONB3Ysl TMpaBWiia CJIOXKEHUs Cuil (BAOJb OJHOM MpsiMoid), 3akoH ['yka, 3aKkoH
[Tackans, 3akoH Apxumena, MpaBUJIO paBHOBECUs pbluara (0JI0Ka), «30J10TOE
MPABWJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXAaHWUYECKOW SHEpPIruu, IpH 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMCBIBATH €T0 MATEMATHYECKOE BbIPAKEHUE;

o O0BSACHATH (PU3HUECKUE SBJICHUS, NMPOLIECCH U CBOMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil NpPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTEpa: BbIABIATH
NPUYUHHO--CJICICTBEHHBIE CBSA3HM, CTPOUTH OOBSICHEHHE U3 |—2 JIOTMYECKUX ILIaroB C
ornopoi Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

o pemiaTh pacyéTHple 3amadud B 1—2 NEWCTBUSA, HUCIONb3ys 3aKOHBI M
dbopmyIibl, cBsA3bIBaONIME (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a7auu
3allUCBIBATh KPAaTKOE YCJIOBUE, MOJACTABIATh (PU3UUYECKHE BEIUYUHBI B (OPMYIBI H
IPOBOJUTH PAcU€Thl, HaXOAUTh CIPABOYHBIC JAaHHbIE, HEOOXOAUMBIC ISl PELICHUS
3aj1a4, OLICHUBATh PEATMCTUYHOCTD MOJIYYEHHON (PU3NUEeCKON BETUUHHBI;

o pacro3HaBaTh MIpPOOJEMBI, KOTOPbIE MOYKHO PELIUTh MpU [OMOIIU
(Gu3MUEeCKMX METOJOB, B ONHCAHWUU HCCJIEIOBAaHUS BBIAEIATh IPOBEPSIEMOE
npeanoyiokenue (runoresy), paszauyarb W HHTEPOPETUPOBATH  MOJYYECHHBIN
pe3yabTaT, HAXOAUTh OMIMOKH B XOJI€ OIBITA, AENaTh BHIBOBI IO €T0 PE3yJIbTaTaMm;

o OPOBOAUTH OMBITHI 1O HAOMIOACHUIO (PU3NYECKUX SABJICHUN WU
(bu3HUecKX CBOMCTB Tei: (POopMyIHpOBaTH MPOBEPSEMBIC MPEATIONIOKEHHS, COOMPAThH
YCTAaHOBKY M3 NPEMJIOKEHHOI0 O00OpYy/IOBaHHUs, 3aluChbiBaTh XOJI ONbITa U
(bopMyIHpoBaTh BHIBOIBL

o BBIIIOJIHATh TPSIMBIE U3MEPEHUS PACCTOSIHUS, BPEMEHM, MAcChl Teda,
00bEMa, CHIIBI W TEMIIepaTypbl C HCIHOJB30BAHUEM AaHAJOTOBBIX U IH(PPOBBIX
npuOOpOB, 3aMMCHIBATh TMOKAa3aHUS MPUOOPOB € YyYETOM 3aJaHHOM aOCOIMIOTHOMU
MOTPEUIHOCTH U3MEPEHUN;

o IPOBOJIMTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETUUMHBI OT
JIPYTroil C HCHOJIb30BaHHWEM MPSMBIX HU3MEpPEHUIl (3aBUCHMOCTH IYTH PAaBHOMEPHO
JBIKYILErocsl Tena OT BPEMEHM JBUKEHUS Tella, CUJIbl TPEHUS CKOJIbKEHHSI OT Beca
Tena, KadecTBa OOpaOOTKM MOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHJIBl TPEHHUS OT
IUIOL[AJM  CONPUKOCHOBEHMSI TE€J, CUJbl YIPYTOCTH OT YUIMHEHHS TIPYXUHBI,
BBITAJIKUBAIOIIEH CHUJIBI OT 00BEMa MNOTPYXKEHHOM YacTH Telda M OT IJIOTHOCTU
KUIAKOCTH, €€ HE3aBUCHUMOCTHM OT IUIOTHOCTH Tella, OT TJIyOMHBI, Ha KOTOPYIO
NOTPY)KEHO TEJO, YCIOBHUIl IJIaBaHUs TelN, YCJIOBUN paBHOBECHs pblyara u OJIOKOB),



y4acTBOBaTh B IUIAHUPOBAHUU Y4e€OHOTO HCCIICAOBAHUS, COOMPATh YCTAaHOBKY H
BBITIOJTHATE M3MEPEHUS, CICAYS MPEIIOKECHHOMY TUTaHY, (UKCHUPOBATH PE3yJbTAThI
MOJIYUCHHON 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHJIEC MPEUIOKEHHBIX TaOIUI U
rpaduKoB, J1eJaTh BBIBOJIBI MO PE3yIbTaTaM HCCIICOBAHUS;

o MPOBOJINTH KOCBEHHBIC H3MEPEHHsS] (DU3MUYECKUX BETUYMH (TUIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPAOTO TeJa, CUJIa TPEHHUSI CKOJBXKEHHUS, TaBJICHUE BO3/AyXa,
BBITAJIKMBAIOIIAsl CHJIa, JCUCTBYIOIAs Ha TOTPYXEHHOE B JKHIKOCTH TeIo,
KOA((DUIMEHT TOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CICMYS MPEIJIOKEHHOM
WHCTPYKIIMU: TP  BBIMOJHEHUH U3MEPEHUW COOMpaTh  OKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIYUCIISTH 3HAYEHNUE UCKOMOU BEIIMUUHEI;

o coOmonaTte TpaBuiia TEXHUKH  O€30MacHOCTH Mmpu  pabore ¢
71ab0paTOpHBIM 000PYI0BAHUEM;

o yKa3blBaTh MPUHIUIBI JACUCTBUS MPUOOPOB U TEXHUYECKHUX YCTPOMCTB:
BEChl, TEPMOMETpP, JAMHAMOMETp, COOOIIAIOIIUECS COCYyIbl, OapoMeTp, pbluar,
MTOJIBYDKHBIN 1 HETTOJABMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;

o XapaKTepU30BaTh TPHUHIUIBI  JIEHCTBUS M3Yy4EHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON Ha MX OMHCAHHS (B TOM YHUCJE: MOIIIUITHUKH,
YCTPOMCTBO  BOJOINPOBOJIA, THAPABIMYECKUN TMPECC, MAHOMETP, BBICOTOMED,
MOPIIHEBOM HACOC, apEOMETP), UCIIOJIb3Ys 3HAHUSI O CBOMCTBAX (PU3UUECKUX SIBICHUMN
1 HeoOXoauMble (PU3NUECKUE 3aKOHBI U 3aKOHOM EPHOCTH;

o OpPUBOIUTHL  HpUMeEpbl  (HAXOAUTh  HUHPOpPMALMIO O  NIPHUMEPAX)
MPAKTUYECKOTO HCIONh30BaHUSA (U3MUYECKUX 3HAHWNW B TOBCEAHEBHOW KU3HU JIJIS
oOecriedeHus OE30MACHOCTH TMpH OOpallleHnd C TpUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMHU, COXPAHEHHUS 370POBbSI U COOJIOJEHUS HOPM DKOJOTHYECKOTO
MOBE/ICHUS B OKPYKAIOILEH cpelie;

o OCYHIECTBJISITH OTOOp HMCTOYHMKOB UHGpopMauuu B HHTepHeTe B
COOTBETCTBUHU C 3a/IaHHBIM MOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUN U
nyTéM CpaBHEHHS PA3JIMYHBIX HCTOYHWUKOB BBIICIATh HWHMOPMAIHMIO, KOTOpas
SBIIIETCS MPOTUBOPEUUBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;

o WCITIOJIb30BATh MPY BBITTOJIHCHUH YICOHBIX 3aJaHUH HAYYHO--TIOMYJIIPHYIO
JIUTEpaTypy (HU3MYECKOTO COJEp’KaHUsl, CIPABOYHBIE MaTepHaibl, PECypchl CETH
WuTeprer, Biamerb npuéMaMd KOHCICKTHPOBAHHWS TEKCTa, MPeoOpa30BaHUS
nH(pOpMaIIMK U3 OJHON 3HAKOBOU CUCTEMBI B JIPYTYIO;

o co3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE 2-3 HCTOYHUKOB HHGOpMalUM (PU3NYECKOTO COACpP)KaHUS, B TOM YHCIE
nyOJIWMYHO JeNaTh KpaTKUe COOOIICHHS O pe3yjibTaTaX IPOCKTOB WU Y4EOHBIX



WCCIIEA0BAHNN, IIPX ATOM T'PAaMOTHO MCIIOJIb30BaTh W3YYEHHBIN NMOHATUWHBIA anmapar
Kypca (QU3UKH, COTPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIUEH;

o IPU BBIMOJHEHUHU YYEOHBIX MPOEKTOB U HUCCIACAOBAHUU pPACHpEaeiiTh
00SI3aHHOCTH B TpyMIE B COOTBETCTBUU C IOCTABJIICHHBIMHM 3aJjadyaMU, CIEAUTH 3a
BBIIIOJIHEHHEM IUIaHA JEHWCTBUM, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIM BKJIAJ B
JIeATEeIILHOCTD TPYIIIbI, BHICTPAaUBAaTh KOMMYHHKATUBHOE B3aWMOJICUCTBUE, YUUTHIBAs
MHEHHE OKPYKAIOIIHX.

K xoniy oOydenus B 8 kijiacce mpeaMeTHbIE Pe3yibTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y O0YyUAIOIINXCS YMEHUM:

o UCII0JIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperarHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMUYECKUE U aMOP(HbBIE
T€Ja, HACBIIICHHBI M HEHACBIIIEHHBIM Iap, BJIAKHOCTh BO3[yXa, TEMIIEPATypa,
BHYTPEHHSISI DHEPrUsi, TEIJIOBOW JBUTATENb, AJEMEHTAPHBIA AJICKTPUUYECKUN 3apsl,
AIEKTPUUYECKOE T0JI€, TPOBOJIHUKUA U AUIJICKTPUKH, MMOCTOSTHHBIN 3JIEKTPUUYECKUM TOK,
MAarHuTHOE TOJIE;

o pasznuuath SBIEHUS (TEIJIOBOE PACIIMPEHUE M CXKaThe, Teruionepenaya,
TEIUIOBOE  pPAaBHOBECHE, CMAaYMBaHHWE, KalNWUISIPHbIE  SIBJICHUS, HCIApEHHE,
KOHJICHCAIIHS, IJIABJICHHUE, KPUCTAITA3ALAS (oTBEpaEBaHuUE), KUIICHHUE,
Teronepeaadya (TEMIOMPOBOAHOCTh, KOHBEKILMS, H3IYyYEHHUE), DJICKTPU3ALMS Tel,
B3aMMOJECHCTBHUE 3apsioB, ACHCTBUSI BJIEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHICTBUE MAarHUWTOB, JICUCTBME MArHUTHOTO TMOJS HAa TMPOBOJAHUK C TOKOM,
AJICKTPOMArHuTHAas UHAYKIUS) 110 ONMUCAHUIO X XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIONTUX TAaHHOE (PU3UUECKOE SIBIICHUC;

o pacro3HaBaTh MPOSBJICHUE HW3YYCHHBIX (PU3WUECKUX  SBJICHUU B
OKpY)KaroIeM MHUpPEe, B TOM YHCIIe (PU3NYECKHUE SBICHUS B MPHUPOJE: MOBEPXHOCTHOE
HATSHKEHUE U KANWULIPHBIE SBJICHUS B MPUPOJAE, KPUCTAIUIBI B MPUPOJE, U3ITYYCHUE
ConHila, 3aMmep3anue BOJOEMOB, MOPCKHE OpH3bl, 0Opa3oBaHUE POCHI, TyMaHa, UHes,
CHETa, DJIEKTPUYECKUE SIBICHUS B arMmocdepe, IEKTPUIECTBO JKHUBBIX OpPraHHU3MOB,
MarHuTHOE Mojie 3eMiH, Jpeid MOoI0COoB, POJIb MArHUTHOTO MOJS ISl KU3HU Ha
3emiie, MOMSIPHOE CUSIHUE, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a7ady B YUeOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKU) (PU3NUECKUX SIBJICHMUIA;

o OIMKCHIBATh U3YYCHHBIC CBOMCTBA TeNl U (PU3NUYECKUE SIBICHUS, UCTIONb3Ys
du3uyeckre BEIMUMUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPrusi, KOJUYECTBO TEIUIOTHI,
ylieJibHasl TEIIOEMKOCTh BEIIECTBa, yAeJIbHAs TeIUIoTa IJIaBIeHUs, yAeIbHAas TeIIoTa
napooOpa3oBaHusi, yJeiabHasi TEIJIOTa CrOPaHUs TOIIMBA, KOA(DPHUIIMEHT MOJIE3HOTO
JIEUCTBUSl TEIUIOBOM MAaIMHBI, OTHOCUTEIbHAS BJIAXHOCTh BO3/IyXa, JIEKTPUUECKUM
3aps]l, CUJla TOKa, »JJEKTPUUYECKOE HampshKEeHUEe, COMPOTUBIICHUE MPOBOJIHHKA,



YIIEIbHOE COMPOTUBJIEHUE BEIECTBA, pad0Ta U MOLHOCTH AJIEKTPUYECKOIO TOKA), IPU
ONMHMCAHUM TPABUJIBHO TPAKTOBAaTh (PU3UUYECKUN CMBICI HCIOJIb3YEMbIX BEIUYMH,
0003HAUEHUS U €AUHUIBI (PU3MUECKUX BEJINYUH, HAXOIUTH (DOPMYJIbI, CBA3BIBAIOIINE
JNaHHYI0 (U3WYECKYI0 BEJIWYUHY C JPYrUMH BEJIMYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

o XapakTepu30BaTh CBOWCTBA Tel, (PU3UYECKUE SIBJICHHUS M THPOLECCHI,
UCIOJIb3yd OCHOBHBIE TOJIOKEHHUS! MOJIEKYISIPHO--KHHETUYECKOW TEOPUU CTPOCHUS
BELIECTBA, NPHUHIMUI CYNEPIO3UIMU ToJied (HAa KAa4yeCTBEHHOM YPOBHE), 3aKOH
COXpaHEeHMs 3apsana, 3akoH Oma nmns ydacTka uenu, 3akoH Jxoyns—JleHua, 3akoH
COXPAHEHMSI SHEPruM, NpPH DTOM JIaBaTh CJOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aIlMCBIBATh €0 MAaTEMaTUUECKOE BBIPAKEHUE;

o OOBACHATh (PU3NYECKUE IPOLECChl U CBOWCTBA TEJ, B TOM YUCJIE U B
KOHTEKCT€  CUTyallMii  MPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBISBITH
NPUYUHHO-CIICCTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JIOTMYECKUX IIAroB C
oropoil Ha 1—2 U3y4YEeHHBIX CBOICTBA (PU3NUECKUX SBJICHUH, PU3NUECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEMN;

o pemars pacy€THbIE 3a4adyd B 2-3 JIEWCTBHS, HUCHOJB3YyS 3aKOHBI U
(bopMyJIbl, CBA3BIBaONIME (PU3HMUECKUE BEIMYHHBI: HA OCHOBE aHAJIM3a YCIOBHS 3aa4H
3aMHChIBaTh KPATKOE YCJIOBHE, BBISBISATh HEOCTATOK JAHHBIX JJI pEUICHUS 3aJayu,
BbIOMpATh 3aKOHBI U (GOPMYJIbI, HEOOXOAUMBIE JIJIs €€ pelIeHNs], IPOBOAUTH PAaCUEThl U
CpaBHMBATh MOJIyYEHHOE 3HaYeHUE (PU3NUECKON BETMUHUHBI C U3BECTHBIMU JAHHBIMU;

o pacro3HaBaTh MOpPOOJEMBI, KOTOPbIE MOXHO PELIUTh MPU TOMOIIA
(bu3MUEeCKMX METO/OB, MCIOJb3Ysl OMHUCAHUE MCCIIEIOBAHMS, BBIIECIATH MPOBEPIEMOE
IIPEAIONIOKEHNE, OLEHUBATh MPAaBUIBHOCTh MOPSAKAa IPOBEICHUS HCCIEAOBAHMS,
JIENaTh BHIBOJBL;

o OPOBOJUTH OMNBITBI 1O HAOMIOAEHUIO (U3MUECKUX SBICHUN WIIH
(bu3nyecKuX CBOMCTB TeJ (KanWUIApHbIC SABJICHUS, 3aBUCUMOCTh JaBJICHUS BO3yXa OT
ero o0béMa, TeMIlepaTrypbl, CKOPOCTH IIpollecca OCTBIBAHHWSA W HAarpeBaHus IpU
U3JIy4EHUH OT I[BE€Ta H3Iydaromed (MOrJIoMANIeil) MOBEPXHOCTH, CKOPOCTb
UCIIApEHMs] BOJBI OT TEMIIEpaTypbl KUAKOCTH M IUIOMAAM €€ IOBEPXHOCTH,
ANEKTpU3aUs TEJl M B3aUMOJEHCTBHE 3JIEKTPUYECKUX 3aps0B, B3aUMOJEHUCTBHE
IIOCTOSIHHBIX MAar"HuTOB, BU3Y&JIW3alys MAarHUTHBIX IOJIEH ITOCTOSIHHBIX MAarHUTOB,
JIEMCTBUS MAarHUTHOTO TMOJsI Ha TPOBOJHHMK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA AJIEKTPOJBUTATENS] TOCTOSHHOIO TOKa): (OopMynHpoBaTh MPOBEPSIEMBIE
IPENOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOr0 000pYy10BaHMsI, ONUCHIBATD
XOJI OIbITa U (POPMYIHPOBATH BHIBOBL;



o BBIIOJIHATh ~ NPSMbIE  M3MEPEHUs  TEMIIEPAaTypbl, OTHOCHUTEIbHOU
BJIQKHOCTH BO3/yXa, CWJIbl TOKAa, HAIPSDKEHUS C HCIIOJIb30BAHHEM aHAJIOTOBBIX
npruOOPOB U JATYMKOB (PU3MUECKUX BEIUYUH, CPABHUBATH PE3YJbTAaThl U3MEPEHUN C
Y4€TOM 33JJaHHOI aOCONMIOTHON MOrPEIIHOCTH;

o POBOJAMTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETUUMHBI OT
JIpPYroii € WCIOJIB30BAaHUEM IMPSAMBIX HM3MEPEHHMI (3aBUCUMOCTH COINPOTHBIICHUS
IIPOBOJAHMKA OT €ro JJIMHBI, IUIOIIAJM TONEPEYHOr0 CEYEHHS] W YIAEIbHOrO
COIMPOTUBJICHUS BEIIECTBA MPOBOJHMKA, CHJIBI TOKA, MAYIIETO 4Yepe3 MPOBOJHUK, OT
HaIlpsDKEHUST Ha MPOBOJHMKE, MCCIEIOBAHHUE MOCIEAOBATEIBHOTO M MapaJIEIbHOTO
COCAMHEHUI MPOBOJHUKOB): IUIAHUPOBATH HCCJEIOBAaHUE, COOMpATh YCTAHOBKY U
BBINOJHATh U3MEPEHMUs, CIEAys NPEUIOKEHHOMY IUIaHy, (PUKCUpPOBaTh pE3yJIbTAThl
NOJy4YEeHHONM 3aBUCUMOCTM B BHJA€ TaOJull W TpapuKOB, JAejaTb BBIBOABI IIO
pe3yJIbTaTaM HCCIIEA0BAHMS;

o IPOBOJUTh KOCBEHHBIE H3MEpPEHUsS (U3NYECKUX BEIWYUH (yAelIbHas
TEIJIOEMKOCTh  BEILECTBA, COMPOTUBIECHUE NPOBOAHUKA, paboTa M MOUIHOCTH
AJIEKTPUYECKOI0 TOKA): IUIAHUPOBATh H3MEpPEHUs, coOUpaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY, CIEAYs MPEI0KEHHOW HHCTPYKLUH, U BBIYUCIIAT 3HAYCHHUE BEJIMYUHBI,

o coOmonare NpaBuiia TEXHUKHM  Oe€30lacHOCTH Ipu  pabore ¢
1a00paToOpHBIM 000PYI0BAHUEM;

o XapakTepu30BaTh MPUHLUIBI JACUCTBUA U3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCIIE: CUCTEMA OTOIICHHUS
JIOMOB, TUTPOMETp, TapoBas TypOMHa, aMIepMETp, BOJBTMETP, CUYETUYUK
AJIIEKTPUYECKOM  HSHEPruM, JJIEKTPOOCBETUTEIbHBIE MPHOOpPHI, HarpeBaTelIbHbIE
AICKTPONPUOOPHl  (TIPUMEPBI), DJICKTPUUECKUE MPEIOXPAHUTEIU, DJIECKTPOMArHuT,
AJIEKTPOJBUTATENb ITOCTOSHHOIO TOKA), UCIIOJIb3Ys 3HAHMSI O CBOMCTBaX (PM3NYECKUX
SBIICHUI 1 HEOOXO0UMBbIe (PU3MUECKHUE 3aKOHOMEPHOCTH;

o pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U H3MEPUTEIbHBIC
npuOOpBI MO CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, IBUraTeNlb BHYTPEHHETO CTOPaHUs, 3JIEKTPOCKOII, PEOCTaT),
COCTaBJSITh CXEMBI JJIEKTPUYECKHUX LENEH C IOCJIEN0BATEIBHBIM U IApAJUICIbHBIM
COCIMHEHUEM  DJIEMEHTOB, pa3iu4yas  yCJIOBHble  OOO3HAYEHUS  DJIEMEHTOB
AIIEKTPUYECKUX LIETIEH;

o OpPUBOJIUTHL  NpUMEpbl  (HAXOAUTh  HUHPOpPMALMIO O  IPHUMEPaX)
NPAaKTUYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUNA B TOBCEIHEBHOW >KU3HU IS
oOecriedyeHus: OE30MACHOCTH TMpU OOpallleHHd C TMpUoopaMu HW TEXHUYECKHUMU
YCTPOMCTBAMHU, COXPAHEHHSI 3J0POBbS M COOJIIOJIEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAaKOLIEH CpeJIe;



o OCYILECTBIIATh MOMCK HH(pOpMauuu (U3NYECKOTO COJEpKaHUS B
HHTepHeTe, HA OCHOBE MMEIOIIMXCS 3HAHUW U MYyTEM CpPaBHEHUS JOMOJIHUTEIbHBIX
MCTOYHUKOB BBIIEISATh HHPOPMAIIHIO, KOTOPAs SIBISETCS TPOTUBOPEUUBON MITH MOYKET
OBITh HEJJOCTOBEPHOM;

o UCTIOJIH30BaTh MPH BBIMOTHEHUN YUE€OHBIX 33JaHUI HAYYHO --TIOMYJISIPHYIO
auTeparypy (U3MUYECKOro COAepKaHMs, CIpPaBOYHbIE MaTepuaibl, PECYpPChl CETH
WntepHer, BiageTh MNpuéMaMHM KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHuUs
nH(pOpMAIIMK U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

o co3laBaTh COOCTBEHHBIE NMHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIICHUS,
0000111ast ”HPOPMALIUIO U3 HECKOJIBKMX UCTOYHUKOB (PU3UUYECKOr 0 COAECPKAHUS, B TOM
qyciie MyOJMYHO TPEACTaBISATh PE3yJNbTaThl MPOEKTHOM WM HCCIEI0BATEIbCKON
JESTENbHOCTH, MIPU 3TOM T'PAaMOTHO MCIIOJIb30BATh W3YYEHHBIN MOHATHHHBIN anmapaT
Kypca (U3MKH, COMPOBOKIATh BBICTYIIJICHUE MPE3ECHTAIUEN;

o IOPU BBINOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEIOBAHUN (PU3NYECKUX
IPOLIECCOB PaCHpEesATh 00sI3aHHOCTU B TPYIIE B COOTBETCTBUU C MOCTABJIEHHBIMU
3ajja4aMy, CICAUTHh 3a BBINOJHEHHEM IUIaHa JEHCTBUH M KOPPEKTHPOBATh €TO,
a/IeKBaTHO OLIEHUBaThb COOCTBEHHBINM BKJaJ B JAEATEIbHOCTb TPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/IEHCTBUE, POSIBIISISl TOTOBHOCTh pa3peiiaTth KOH(IUKTHL.

K xonmy oOydenus B 9 kijiacce mpeaMeTHbIE pe3yibTaThl HA 0OA30BOM ypPOBHE
JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJAIONTNXCS YMEHHIA:

o UCTIOJNB30BaTh TMMOHATHS: CHUCTeMa OTCYéTa, MaTepuanbHas TOUKa,
TPAEKTOPHsI, OTHOCUTEIHHOCTh MEXaHMYECKOro IBWXKEHHS, Aeopmauus (ympyras,
IUIacTUYecKas), TPEHHEe, IEHTPOCTPEMUTENILHOE YCKOpPEHHE, HEBECOMOCTh U
Neperpy3ku, MEHTP TSHKECTH, abCOMOTHO TBEPAOE TENO, HEHTP THKECTH TBEPIOTO
TeNa, pAaBHOBECHE, MEXAaHWYECKHUE KojeOaHus M BOJIHBL, 3BYK, HHQpPa3ByK H
yIBTPa3BYK, O3JCKTPOMArHUTHHIE BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OMU30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI UCITYCKAaHUs 1 MOTJIOIeHHUs, albda-, 6eTa-
Y TaMMa-U3J1y4€HHUs], U30TOIIbI, JI€pHAst SHEPreTHKA,;

o pa3nuyaTh SIBJEHUS (PaBHOMEPHOE M HEPABHOMEPHOE IMPSMOJIMHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBH)KEHUE, CBOOOJIHOE IMajJieHUE Te,
paBHOMEpPHOE JIBIJKEHHE 110 OKPYXHOCTH, B3aHMMOJCHCTBHE TEJN, pPEaKTHBHOE
JBUKEHHE, Koyie0aTeIbHOE ABM)KEHUE (3aTyXaloUlMe U BbIHYXKICHHbIE KoJeOaHus),
pE30HAHC,  BOJHOBOE  JIBWJKEHHE,  OTPaXEHHE  3BYKa,  IPSIMOJUHEIHOe
pacrpocTpaHeHHe, OTPAKEHHUE U MPEIIOMIICHHE CBETA, TIOJTHOE BHYTPEHHEE OTPaKeHHE
CBETa, pa3liokeHHe Oeoro cBeTa B CIEKTP U CIOKEHHE CHEKTPaJbHBIX IIBETOB,
JUCTIEPCUS] CBETA, €CTECTBEHHAsl PaJMOAKTHUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOro



CIEKTpa M3JIyYECHHMs) [0 ONUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;

o pacro3HaBaTh MPOSIBJICHUE M3YYEHHBIX (DU3HYECKUX SABICHHM B
OKpyXXaronieM MHpe (B TOM 4YHUClIe (PU3NYECKHUE SIBICHHUS B MPUPOAE: NPUIMBBI U
OTJMUBBI, JBUKeHUE IutaHeT COJHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHHUE >KHUBBIX
OpPraHU3MOB, BOCHPUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI,
I[yHaMH, X0, LIBETa TeJ, ONTUYECKUE SBJICHUS B MPUPOJIEC, OMOIOrMUECKOe NEHCTBHE
BUJUMOTO, YIbTPa(pHUOJIETOBOIO W PEHTTEHOBCKOTO HW3IYyYEHUH, €CTECTBEHHBIH
pPaTMOaKTUBHBIA (DOH, KOCMHUYECKHE Jy4H, PaJIUOAKTHUBHOE H3Iy4EHHE MPUPOIHBIX
MUHEPAJIOB, IEUCTBHE PAIMOAKTUBHBIX U3TYYEHUN HA OPraHU3M 4YeJIOBEKa), MPU 3TOM
NEPEBOANTH MPAKTUYECKYIO 33Jauyy B Y4eOHYIO, BBIJCIATH CYILECTBEHHBIE CBOWCTBA
(mpu3Haku) (PU3NYECKUX SIBICHUM;

o OIKCHIBATh U3YYEHHbIE CBOMCTBA Tel U (PU3UUECKUE SBICHUS, UCIIONB3YS
(u3nyuecKue BEeIMYHUHBI (CPEIHSASI 1 MTHOBEHHAsI CKOPOCTh TeJla MPU HEPABHOMEPHOM
JBIKEHUHU, YCKOPEHHUE, NEpEMEIIEHUE, MMyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHHUs, CUia
VIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOJHOrO MaJeHus, BEC Teja, UMITYJIbC TeNa,
UMITYJIbC CUJIbl, MEXaHU4ecKass paboTa M MOIIHOCTb, NMOTEHUHAJIbHAS 3HEPrusl Tena,
IOJIHATOrO HAJl MOBEPXHOCTHIO 3EMJIM, NOTCHLIHMAIBHAS 3HEPrUsl CKATOM IPYXKUHBI,
KMHETHYECKasi DJHEpPrus, IOJHAs1 MEXaHW4YecKas »JHEpPrus, MEepUoJ MU 4acroTa
KojeOaHul, JUIMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTAa TOHA, CKOPOCTh CBETA,
MOKa3aTelb MPEIOMJIEHUS CPEJIbl), PU OMHCAHUM MPABUIILHO TPAKTOBATh (PU3UYECKHI
CMBICJ HCHOJb3yEMbIX BEJIMYUH, O0O3HAUEHUS M E€IUHHUIBI (U3UUYECKUX BEITUYMH,
HaxXoAuTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMU, CTPOUTH TPpadUKHU U3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH ;

o XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKUE SIBIEHHUS M IHPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHMS JHEPrUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHLUII
CYNEpPHO3ULMUN CUJI, IPUHLMI OTHOCUTEIBLHOCTH ['anmunes, 3akoHbl HblOTOHA, 3aKOH
COXPAHECHMS HMILYJbCa, 3aKOHBl OTPAXEHUS M IPEJIOMIICHHUS CBETA, 3aKOHBI
COXPAaHEHMS 3apsOBOIO M MAacCOBOTO YHCEI IIPU SNEPHBIX PEAKUUAX, IPH ITOM
JaBaTh CIIOBECHYIO (DOPMYIHMpPOBKY 3aKOHa M 3alUCBIBaTh €ro MaTeMaTH4YecKoe
BBIPAKEHUE;

o OOBSACHATh (PU3NYECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYyalluil MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUIUHHO--
CJICJICTBEHHBIE CBSI3U, CTPOUTH O0OBICHEHHE U3 2—3 JTOTUYECKUX IIaroB ¢ OMOpoi Ha 2—
3 HW3y4YEHHBIX CBOMCTBa (PU3MYECKUX SBICHUH, (U3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEW;



o pemiatb pacuéTHble 3ajaud  (OmUparouMecss Ha cucteMy u3z 2-3
ypaBHEHUI1), UCTIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBaIOIIME (PU3NYECKUE BEIUYUHBIL:
Ha OCHOBE aHalM3a YCJIOBUA 3aJayd 3allUChIBATh KPATKOE YCIIOBUE, BBIABIATH
HEJOCTAlOIe WIM W30BITOYHBIE JIaHHBIE, BBIOMPATH 3aKOHBI U  (POPMYIIbI,
HEOOXOJIMMbIE I PEHICHHS, MPOBOAUTH PACUYEThl U OLEHUBATH PEATHUCTHUYHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3HYECKON BETUINHBI,

o pacrmo3HaBaTh MpPOOJEMbl, KOTOPbIE MOXHO PEHIUTh TPH TOMOIIU
(bU3NYECKUX METOJIOB, UCTIOJB3Ys OMHCAHHUE MCCIICAOBAHUS, BBIIEISTH MPOBEPSIEMOE
MPENNONIOKEHNE, OICHUBATh MPABWIBLHOCTh TIOPSAKA MPOBEICHUS HWCCIICIOBAHNUA,
JIeNaTh BHIBOJBI, MHTEPIPETUPOBATEH PE3YIbTAThI HAOIIOIEHUN 1 OTIBITOB,;

o MPOBOANTH OMBITHI 10 HAOMIOACHHUIO (PU3WYECKUX SBJICHUN WU
¢usnyeckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbioTOHa, 3aKOHA COXpaHEHUs
HHEPTUH, 3aBUCUMOCTH NIepHrojia KoiaeOaHuil Mpy>KMHHOTO MasSTHUKA OT MacChl Tpy3a u
KECTKOCTH TPYKHHBI W HE3aBUCHUMOCTh OT aMIUTUTYJIbl MallbIX KOJIeOaHU,
NpSMOJIMHEWHOE PacHpOCTpAaHEHUE CBETa, pasJiokeHHe Oenoro cBera B CIEKTD,
U3YYCHUE CBOWCTB H300paXeHUsI B IUJIOCKOM 3€pKajie M CBONCTB H300pa’KeHUS
npenMera B cobuparolei JinH3e, HaOI0IeHUE CIUIOMIHBIX U JIMHEWYaThIX CIEKTPOB
U3JIYYEHUs): CAMOCTOSATEJIIBHO COOUpaTh YCTAHOBKY U3 U30BITOYHOrO Habopa
000pYyIOBaHMsI, OMUCHIBAThH X0/ OIBITA M €T0 Pe3yabTaThl, (POPMYITHPOBATH BEIBOIHI;

o MIPOBONTH TIPH HEOOXOIUMOCTH CEPUIO MPSIMBIX U3MEPECHHM, OMpeaemsis
cpeAHee 3HAUEHHE H3MepsieMOM BeNU4MHbI ((DOKYCHOE paccTosHuEe coOuparomien
JIUH3BI), 000CHOBBIBATh BHIOOP CITOCO0a M3MepeHHs (M3MEPUTEIILHOrO Iprbdopa);

o MPOBOANTH HCCIICOBAHUE 3aBUCUMOCTEH (U3MUECKMX BEIUYUH C
WCIIOJIb30BAaHUEM TMPSMBIX HW3MEPEHUH (3aBUCHMOCTh IyTH OT BPEMCEHH IIpU
PaBHOYCKOPEHHOM JBIKEHHUU 0€3 HauyaJbHOM CKOpOCTH, Mepuoaa KoyiebaHui
MaTeMaTUYeCKOro MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTHU yIJIa OTPAKEHUS CBETA OT
yria MajeHuss W yriia IpeJOMJICHUS OT yIia MaJeHHus): TIAaHUPOBATh MCCIIEIOBAHUE,
CaMOCTOSITEJIbHO COOUPAaTh YCTAHOBKY, (PUKCHUPOBATh pE3yJbTaThl MOJYyYEHHOM
3aBHCHUMOCTH (PU3MUCCKUX BEIIMYMH B BHJIC TAOJIUI] U TpaMKOB, J1eJaTh BBHIBOJBI 11O
pe3yJIbTaTaM HCCIIEI0BAHMS;

o MPOBOANTh KOCBEHHBIC W3MEpPEHUS (U3MYECKUX BEIUYMH (CPETHSS
CKOpPOCTh M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHUH, YCKOpPEHUE
CBOOOJHOTO TAACHUS, XKECTKOCTh MPYKUHBI, KOAXDMUIIMEHT TPEeHUs] CKOJIbXKECHHUS,
MexaHu4eckasi paboTa U MOIIHOCTb, YaCTOTa M MEepUoj KoJeOaHUN MaTeMaTUYECKOro
U TIPY’)KHHHOTO MAasTHHKOB, ONTHYECKas CHJIa COOMpAromiel JIMH3BI, paaTuOaKTUBHBIN
GOoH): TIAaHWPOBATh W3MEPEHUsS, COOMpaATh OHKCHEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIONTHATh M3MEPEHUs, CIEAYS MPEIJIOKEHHON WHCTPYKIIMHU, BBIYUCISATH 3HAUYCHHE



BEIMYMHBI W AaHAJM3UPOBATh TOJYYCHHBIC pE3YyJbTaThl C Y4E€TOM 3aJaHHOU
ITOTPEUIHOCTH U3MEPEHU;

o coOmoaTh  OpaBHJIA  TEXHUKA  Oe30macHOCTH Impu  pabote C
1a00paTOpHBIM 00OPYIOBAHUEM;

o pa3nuyaTh OCHOBHBIE TPHU3HAKM M3YyYEHHBIX (U3MUECKUX MOJETICH:
MaTepuanbHas TOYKa, aOCONIOTHO TBEPAOE TEJO, TOUYEYHBIM HMCTOYHHUK CBETa, JIyd,
TOHKas JINH3a, IUIaHeTapHasi MOJIeIb aTOMa, HYKJIOHHAasi MOJIeTIb aTOMHOTO s1/1pa;

o XapaKkTepu30BaTh TMPUHLUIBI JACWCTBUA H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA WX OMUCaHHUSA (B TOM YHCIE: CIIHIOMETD,
JATYMUKKU TOJIOKEHUS, PACCTOSHUS M YCKOPEHMS, PAKETa, 3XOJIOT, OYKH, IEPUCKOII,
¢doroanmapaT, ONTUYECKUE CBETOBOJIBI, CIIEKTPOCKOI, TO3UMETP, kKamepa Buibcona),
UCTOJIBb3Ysl 3HAHUA O CBOMCTBAaX (PU3UUECKHUX SIBJICHUNW M HEOOXOAMMBIE (PU3UUECKHE
3aKOHOMEPHOCTH;

o UCIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKUX
YCTPOUCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTMUYECKUX MPOIIECCOB MPHU PELICHUN
y4eOHO--TIPAaKTUYECKUX 3a]a4, ONTUYECKUE CXEMBI JJISi TOCTPOCHUS M300pakeHUU B
IUIOCKOM 3€pKaJie M COOMparoIeH JINH3E;

o OPUBOJIUTHh  NOpUMEpbl  (HAXOAUTh  HMHPOpPMALMIO O  IPHUMEPaXx)
INPAaKTUYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUNA B TOBCEIHEBHOW >KU3HU IS
oOecriedyeHus: OE30MACHOCTH TMpU OOpallleHHd C TpUOooOpaMu U TEXHUYECKHUMU
YCTPOMCTBAMHU, COXpPAHEHHsI 30pOBbS M COOJIIOJICHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKaKOLIEH CpelIe;

o OCYIIECTBIISTh TMOWCK HH(MOpMammu (U3NYECKOTO CONEPKAHHS B
Hutepuere, camocTosTeNbHO (GOPMYIUpPYsS TMOUCKOBBIM 3ampoc, HaxOAUTh MYTU
OIIpENIENeHHs] JOCTOBEPHOCTH IOJIYYUEHHOM HH(POpMalUMu Ha OCHOBE HMEIOLIUXCA
3HAaHUH U TONOJHUTEIbHBIX HCTOUHUKOB;

o UCIOJIb30BaTh MPU BBINOJIHEHUN YU4E€OHBIX 33JaHUI Hay4HO--TIONYJIIPHYIO
auTeparypy (U3MUYECKOro COAEpKaHMs, CIPAaBOYHBbIE MaTepuaibl, PECYpPChl CETH
Wutepuer, BnageTh mNpuéMaMH KOHCIIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs
uH(pOpMaIMU U3 OJHON 3HAKOBOI CUCTEMBI B IPYT'YIO;

o co3laBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpMAIMU U3 HECKOJBKMX HCTOYHUKOB (PU3UYECKOrO COAEpPKAHUS, ITYOJINIHO
NPEICTABIATh PE3YyJbTaThl MPOEKTHOW WM HCCIEAOBATENbCKON NEATENbHOCTH, TPH
3TOM I'PaMOTHO UCIOJIb30BaTh N3YYCHHBIM MOHATUIHBIN anmapar U3y4aeMoro pasiaena
GU3MKM W CONpPOBOXKIAaTh BBICTYIUUICHHE Mpe3eHTaluell ¢ y4y€ToM OocoOeHHOCTen
ayJIUTOPUH CBEPCTHHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTnueckue
n/n NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znesn 1. ®u3uka 1 eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
but6mmoreka [JOK
1.1 o - 2
H3Hia - fayka o rpupone https://m.edsoo.ru/7f416194
1.2 duznyecKre BeIUINHBI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6 OK
1.3 EcTecTBeHHOHAYUYHBIH METOT TO3HAHUS 2 1 htl;lp;;;?(jg:ogru 17£416194
Wroro no pazneny 6
Pa3nen 2. IlepBoHaya/ibHbIE CBEICHUS 0 CTPOCHUH BEILIeCTBA
but6mmoreka [JOK
2.1 1
Crpoetiite setecTsa https://m.edso0.ru/7f416194
59 JIBH>KE€HME U B3aUMOAEUCTBUE YaCTHI] 5 1 bubmmoreka [IOK
' BELECTBA https://m.eds00.ru/7f416194
bu6moreka [IOK
2. Ar 2
3 PETATHRIC COCTOANIA BElllecTa https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. JIBu:keHHe U B3aMMoOAeiicTBHE Tel
bu6moreka IIOK
3.1 M 3
CATITICCIOT ABIDICHHC https://m.edso00.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6mmoreka [JOK



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

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

Bbu6morexa IIOK

: .B 14 2
33 Cuna. Bt o https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pasnen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenava naBiaeHus TBEPABIMU 3 bubmmoreka [JOK
' TeJIaMH, JKUJKOCTSAMU U Ta3aMH https://m.edsoo.ru/7f416194
bu6moreka I[IOK
4.2 Jlapiterite XuAKocTA > https://m.edsoo.ru/7f416194
bu6moreka [JOK
4.3 Atmocheproe rapnerie 6 https://m.edsoo.ru/7f416194
44 JleificTBYE )KMJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nen 5. Pabora u MOIIHOCTB. DHeprus
bu6moreka [JOK
5.1 P 3 1
aboTa 1 MOIHOCTE https://m.edsoo.ru/7f416194
but6mmoreka [JOK
5.2 I1 5 1
POCTRIC MEXATIMET https://m.eds00.ru/7416194
bu6moreka [IOK
5.3 M 4 1
CRAHUADURASL SHEpHt https://m.edso00.ru/7f416194
Hroro mo pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuectBo yacos JIEKTPOHHBIE
Ne Mara nupposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypcsbl
1 ®u3nka — HayKa 0 IPUPOJIE. 1
SBneHus npupoabl
2 duznyueckue sIBICHUS 1
3 ®duznyeckue BEIMYUHBI U UX 1
U3MEpEeHue
Ypok-uccinenosanue "M3mepenue
4 TeMIIepaTyphl MPU TOMOIIH 1 1
KUJIKOCTHOTO TEPMOMETPA U JaTIYNKA
TeMreparypsr"”
MeTobl HAy4YHOTO MO3HAHUS.
) Onucanue pu3NUECKUX SIBJICHUN € 1 brbamorexa [IOK
. https://m.edsoo.ru/ff09f72a
MTOMOIIIBI0 MOJIENEH
VYpok-uccinenosanue "lIpoBepka
6 TUIIOTE3BL: JAaJbHOCTH MOJIETA IIapUKa, 1 1
NYLIEHHOT 0 TOPU30HTAIBHO, TEM
0oJbIIe, yeM OOJIbIIe BhICOTA ITyCcKa"
Crpoenue BeniectBa. ONbITHI,
7 JIOKa3bIBAIOIINE JUCKPETHOE 1 bubmorexa [TOK
https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIECTBA
8 JIBM>KeHMEe YacTHI] BEIISCTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccinenopanue «ONbITHI 11O

9 HaOJIFOICHHUIO TEMJIOBOI'O PaCIIHPEHHS
razoB»
10 ArperaTHbl€ COCTOSIHUS BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSHUM
1 Bozbl. O6001IIEHHE TTO pa3ieny bubmuotexa [JOK
«IIepBoHavyanbHbBIE CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOEHUU BEILIECTBA»
MexaHudeckoe JBUKEHHUE.
12 PaBHOMEpHOE ¥ HEpaBHOMEPHOE bubmorexa [JOK
https://m.edso0.ru/ff0a05c6
JBUKECHHE
bubmioreka [IOK
13 CKOpOCTS. EAMHMILE CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMeHH JBHKEHUSA butmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubmorexa [IOK
WHEPTHOCTHU TEJl https://m.edso0.ru/ff0a0c10
16 IInotHOCTH BemecTBa. Pacuer macchl bu6mmoreka [JOK
1 o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpeneneHue
MJIOTHOCTH TBEPIIOTO TEJa
18 Pemenne 3amau o Teme "[1noTHOCTH bubmoteka [JOK
BemniecTna" https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepucTUKa
19 B3aumojiericTBus tei. Cuna
ynpyroctu. 3akoH ['yka
20 Jlabopatopnas pabota «M3yueHue

3aBUCUMOCTHU PACTSAKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
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https://m.edsoo.ru/ff0a123c

(medopmanuu) IpyKUHBI OT
MPUIIOKEHHON CHITBD)

21 SBnenne Tarorenus. Cuia TSHKECTH
CBsI3b MKy CHIION TSKECTH U

22 Maccoi TenayBec Tena. Pemenue bubmorexa [TOK

o ' . https://m.edsoo.ru/ff0a1778
3ajad4 1o TeMme "Cua TsHKeCTH

93 Cuia TsDKECTH Ha JPpYrux IJiaHeTax. bubmotexa [JOK
Du3nYecKue XapaKTEPUCTUKH TJIaHET https://m.edso0.ru/ff0a1502

bubmioreka [IOK

24 Hsmepenne cui. Jlunamome

p A P https://m.edsoo.ru/ff0al8cc
bu6mnoreka [JOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxeHue IBYX CHJI, HAllPaBJICHHBIX
26 10 OJTHOM IIPSIM O bubmorera IIOK
. p ’ https://m.edsoo.ru/ff0ala70
PaBHOz€cTBYIOIIAsA CHIT

27 Pemenwne 3amad mo Teme
"PaBHogelicTBytOmAas cui"

28 Cuna tpenus u e€ Buabl. TpeHue B bubmuotexa [JOK
MIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopatopHas pabora «M3yueHue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJIb)KEHHS OT CHUIBI JAaBJICHHS U bubmorera IJOK

https://m.edsoo.ru/ff0alcc8
XapaKTepa CONPUKACAIOIINXCS
MTOBEPXHOCTEI »

30 Pemenne 3amay Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHUJIBI

31 Pemenne 3agau mo TemaM: «Bec Bbu6moreka [JOK

Tenay, «I papudeckoe 300 pakeHue

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuny, «Cunby, «PaBHOIEMCTBYIOIIAS
CUI»

Kontponbhas paboTa no Temam:
«MexaHn4eckoe ABMKeHHe», «Macca,

32 MIOTHOCTEY, «Bec Temay,
«I"paduueckoe n300pakeHUE CUI»,
«Cunem
Jasnenue. CiocoObl yMEHbIICHUS U bu6moreka [JOK
33
YBEJIMYEHUS TaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenwue raza. 3aBUCUMOCTD
34 aBJIEHHUS ra3a oT 00nLEéMa bubmrorexa ITOK
g ’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua naBieHus TBEPIALIMU
35 Teﬂzhfn mj KOCTSIMH U ffsaMH bubmorexa HOK
» KU ’ https://m.edsoo.ru/ff0a25b0
3axon Ilackans
36 JlaByieHHe B )KUIKOCTH U Ta3e, bubmoteka IJOK
BBI3BAHHOE A€ CTBHEM CHIIBI TSOKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3amad mo Teme «/laBnenne B bu6mmoreka [JOK
JKUIKOCTHU U rase. 3akoH [lackamsy https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coo0
OODIAIOTHHECH COCYHET https://m.edsoo.ru/ff0a2970
39 I'mopaBianyeckuii mpecc bubmorexa TIOK
P p https://m.edso0.ru/ff0a3136
40 Manowmerpsl. [TopiiHeBoit
SKHIKOCTHEIA HacoC
41 ATmocdepa 3eMIu U TPUUUHBI €€ bubmotexa [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3znyxa. ATMocdepHoe bubmmorexa LIOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenne atMocepHOro 1aBieHUS.

bu6moreka [JOK

43 OnbiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCTh aTMOC(EepHOro
44 JaBJICHUSA OT BLICOTL(II)HF:).,Z[ YPOBHEM bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapometp-anepoua. AtmocdepHoe bubmmoreka [IOK
JIaBJICHHE Ha Pa3JMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenne 3amaq mo reme "
AtmocdepHoe naBieHue"”
JlelicTBHUE )KUJKOCTH U ra3a Ha
47 MOTPY’)KEHHOE B HUX TEJIO. bubmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTopnas pabora «OnpeneneHue
48 BBITAJIKUBAFOIIIECH CHJIBI, bu6mmoreka [JOK
JIEUCTBYIOIIEH Ha TEJIO, MOTPY>KEHHOE https://m.edsoo.ru/ff0a33fc
B JKHJIKOCTb»
JlaGopaTopHas pabora o Teme
«ccnenoBanue 3aBUCUMOCTH Beca bu6moreka [JOK
49 N .
TeJa B BOJIE OT 00BhEMa MOTpyKEHHON https://m.edsoo.ru/ff0a3514
B XKHUKOCTh YaCTH TEJIa»
bubmioreka [IOK
50 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabora
51 "KoncTpyupoBanue apeomerpa uin
KOHCTPYHPOBAHHE JIOJIKH U
orpezienenne e€ rpy30noabEMHOCTH "
52 Pemrenne 3amad mo remam: «IlnaBanne bu6mmoreka [JOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB. BoznyxomnaBanuey,
«JlaBeHune TBEPBIX TN, KUJKOCTEU
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonTtponbshas paborta o reme

53 «/laBneHune TBEpIbIX Tell, )KUIKOCTEH

Y Ta30B»
bubmioreka [IOK

>4 Mexanriccias pabota https://m.edsoo.ru/ff0a3f82

bu6mmoreka [JOK

5 Mormocts. EetHimE MomEoCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccinenopanue "Pacuér

56 MOIIIHOCTH, pa3BUBAEMOU TIPU 1
HoabEME 10 JecTHUIE"

57 [Ipocteie MexaHu3MBbl. Ppruar.

PaBHOBecue cui Ha ppryare
Pbruaru B TexHHKE, OBITY M IPHPOJIE.

58 JIabopaTtopHas pabora 05 bubmorexa [IOK
«HMccienoBanue yclIoBUi paBHOBECUS https://m.edsoo.ru/ff0a478e
peIryara»

59 Pemrenue 3aga4 mo teme «Y CIOBUS bubmotexa [JOK
paBHOBECHS pblyaray https://m.edsoo.ru/ff0a48a6
Koadunment monesnoro neiicteus
Mexanu3ma. Jlabopatopnas pabora

60 . 0.5
«M3mepenue KII/] Hak10HHOM
TJIOCKOCTHY

61 Pemrenne 3amaq mo Teme "Pabora, bubmoreka [JOK
MourHocTs, KITJ[" https://m.edsoo.ru/ff0a4c48

62 Mexanuueckast SHEPrus. bubmmorexa [IOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckas u nmoreHuuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPTUH

bu6moreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT I10 TEME
"DKCnepuMEHTAIBHOE ONPE/IEIeHUE
W3MEHEHUSI KHHETUYECKOU U
MOTEHIINATBHON SHEPTrUH MpU
CKaTBIBAHUHM TeJIa 110 HAKJIOHHOU
I0cKOCTU"

65

Kontponbshas pabota mo reme
«Pabota 1 MOITHOCTH. DHEPrus»

66

PesepBHbiii ypok. PaboTa ¢ Tekctamu
no treMe "MexaHn4eckoe aBrKenue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHbiii ypok. Pabota ¢ Tekcramu
o Teme "JlaBieHue TBEPABIX TEII,
SKUIKOCTEHN U ra3os"

bu6moreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHbIii ypok. PaboTa ¢ Tekctamu
o teme "PaboTta. MomHOCTb.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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