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IHOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma mo ¢usuke A7 O0yYaromuXcs C OrpaHUYEHHBIMH BO3MOXKHOCTSIMU
3II0pOBBS (3aJIeP’KKON MCUXUUECKOro pa3putus, naiee — 311P) Ha ypoBHe OCHOBHOTO 001IETO
oOpa3zoBanus paspaborana Ha ocHoBe DenepasbHOTO TOCYAAPCTBEHHOTO 00pPa30BATEIHHOTO
CTaHJapTa OCHOBHOrO oOmiero oOpa3oBaHMs, YTBEPKIEHHOTO NpUKa3oM MHHHCTEpPCTBA
npocsemieHust Poccuiickoit  ®Depeparmu ot 31.05.2021 Ne 287 «OO0 yTBepkaeHUH
denepanbHOrO TrOCYAapCTBEHHOTO OOPa30BAaTEIBLHOTO CTAaHIAPTa OCHOBHOIO  OOILEro
oOpazoBanus» (B JeiCTByIOmEH pemakiuu); TpeOOBaHW K pe3yjibTaTaM OCBOCHUS
aJanTHPOBAHHON OCHOBHOW 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIEro o0pa3zoBaHus
st ooyuaromuxces ¢ OB3 (3I1P) (mpuka3z Munnpocemenust Poccun ot 24.11.2022 N 1025
006 yTtBepxkaeHuu ¢eaepanbHON aAaNnTUPOBAHHON 00pa30BaTEIBHONM MPOrpaMMbl OCHOBHOTO
obmiero oOpa3zoBaHHs il OOYYAIOIIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBS
(3apeructpupoBano B Muniocte Poccum 21.03.2023 N 72653), B COOTBETCTBHH C
aIaNTHPOBAHHONW OCHOBHOM 00pa30BaTeIbHOM MPOTrPaMMO OCHOBHOTO OOIIET0 00pa30BaHHUS
JUTsE O0yYaroIMXCs ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbs (3a/1€piKKa MICUXUUYECKOTO
passutus) MAOY CII Ne3, yreepxkaenHoi npukazomM MAOY CII Ne3 ot 30.08.2023 Nel8&9.
OO61mmas xapakTepuctuka yueoHoro npeamera «dusukar»
Y4eOHblii npeaMer «Duzukay SBIISETCS CUCTEMOO00Opa3yIoIIIM VIS

€CTECTBEHHOHAYYHbIX IPEIMETOB, MOCKOIbKY (U3UYECKHUE 3aKOHbl MMPO3JaHUS SBISIOTCS
OCHOBOH COZIEp>KaHUsl KypCOB XMMHHU, OHO0JIOTUH, reorpaduu U acTpoHOMHH. PU3HKa BOOpYKaeT
00y4aroIuXxcsi HAyYHbIM METOJ/I0OM [T03HAHMsI, O3BOJISIOIINM M0Iy4aTh OObEKTUBHbIE 3HaHUS 00
OKpY’KaroIleM MHpeE.

[IpenMer MakcuManabHO HampaBieH Ha (OpMHpPOBAaHHE HHTEpeca K MPUPOAHOMY H
COLIMAJILHOMY MHPY, COBEPILIEHCTBOBaHHE MO3HABATENIbHON JesiTebHOCTH o0yyatomuxcs ¢ 3[1P
3a CUET OBJIAJICHUS MBICIUTEIbHBIMU ONEpalusMU CpaBHEHMs, OOOOIIEHMs, pa3BUTHE
CHOCOOHOCTH apryMEHTHPOBaTh CBOE€ MHEHME, (OPMHPOBAHHE BO3MOXKHOCTEH COBMECTHOU
JESATEIIBHOCTH.

N3yuenne Gpusuku cnocoOCTBYyeT pa3BuTHIO y oOyyaromuxcs ¢ 3[1P npoctpancTBeHHOTO
BOOOpakeHus, (YHKIMOHAJIBHOW TI'PAMOTHOCTH, YMEHHS BOCHPUHUMATh M KPUTUYECKH
aHAIM3UPOBATh MHPOPMAIIHUIO, MPECTABIECHHYIO B Pa3IMYHBIX (opmax. 3HAYUMOCTb MpeIMeTa
JUISL Pa3BUTHUSl JKU3HEHHOM KOMITETEHIMM OOYYalOIIMXCSl 3aKJII0YaeTCs B YCBOEGHHUU OCHOBBI
bu3znyecKkux 3HAHUN, HEOOXOAMMBIX JJisi TOBCEAHEBHOW >KM3HHM; HABBIKOB 30pPOBOTO U
Oe30macHOro /s 4YeJoBeKa M OKpyKarolled ero cpeisl oOpa3a XU3HU; (OPMUPOBAHUU
DKOJIOTUYECKOHN KYJIbTYPHI.

Pabouas mporpamma no usuke oTpaxaer cogepkanue o0ydeHus npeamery «Pusukay» ¢
y4eToM 0cOOBIX 00pa3oBaTelbHbIX NOTpeOHOCTel oOyuaromuxcs ¢ 3I1P. OBnaneHue AaHHBIM
y4eOHBIM MPEIMETOM IPEJCTABISAET ONPEAETICHHYIO TPYAHOCTh i oOydaromuxcs ¢ 3I1P. Oto
CBSI3aHO C OCOOCHHOCTSIMH MBICIUTENbHON JESATEIbHOCTH, MEPHUOAMYECKHMMHU KOJIeOaHUSIMU
BHHUMaHUs1, MaJIbIM 00bEMOM MaMSTH, HEIOCTATOYHOCTHIO OOIIEro 3amaca 3HaHuH, TOHWKEHHBIM
MIO3HABATEJIBHBIM MHTEPECOM M HU3KHM YPOBHEM PEUEBOTO Pa3BUTHSL.

Jlnis mpeofioneHust TPYAHOCTEH B M3ydeHuH yueOHoro npeamera «Pusuka» HeoOXoauma
ajanTanus o0beMa M XapakTepa ydyeOHOro MaTepuala K I103HAaBaTEJIbHBIM BO3MOXHOCTSIM
JTAHHOM KaTeropuu OOy4yalomMXCs, YY4eT HX OCOOCHHOCTEH pa3BUTHS: UCIIOJIb30BaHUE
QITOPUTMOB, BHYTPHUIIPEAMETHBIX M MEXIPEIMETHBIX CBS3€H, IIOCTENEHHOE YCIIOKHEHUE
M3y4aeMOro MaTepuaia.



JlanHas mporpaMMa KOHKPETH3MPYET COJEp’KaHUE NPEIMETHBIX TEM B COOTBETCTBUU C
TpeOOBaHUSAMHU 00Pa30BATENBHOIO CTaHAAPTa, PEKOMEHAYEMYIO IIOCIIE0BATEIIBHOCTD U3yYECHHUS
pa3zenoB (GU3MKUA C YIETOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JOIMKH y4eOHOTO
npoliecca, BO3PACTHBIX M ICHUXOJIOTUYECKUX ocoOeHHocTel obOydarommxcs ¢ 3I1P Ha ypoBHe
OCHOBHOT'O 0011ero o0pa3oBaHusi, ONpeesieT MUHUMAJIbHBII Ha0Op ONBITOB, JEMOHCTPALIUi,
IPOBOJUMBIX YUUTEJIEM B KJlacce, JaOOpaTOPHBIX PadOT, BHIIOIHIEMbIX O0YYarOIIUMHCS.

Metoanueckoil OcHOBOW H3yueHHMs Kypca «Du3uKa» Ha ypOBHE OCHOBHOI'O OOIIEro
00pa30BaHus SABISAETCS CUCTEMHO-AEATENbHOCTHBIM NOAXO0J, 00ecleuYMBaIOUIMi JOCTHKEHHE
JUYHOCTHBIX, METAlpEeAMETHBIX M NPEAMETHBIX 00pa30BaTeNbHBIX PE3YJIbTATOB MOCPEICTBOM
OpraHM3alMi aKTUBHOM I103HABATEIbHOM JIEATEIBHOCTH OOYYaIOIIUXCs, YTO OYEHb BaXKHO IpU
oOyuenuu aereii ¢ 3I1P, 115 KOTOPBIX XapaKTEPHO CHUKEHHUE [T03HABATEILHON aKTUBHOCTH.

Henun u 3axaun n3yyenus yuedHoro npeamera «@uzukar

Obwue yenu n3ydeHust yyeOHoro mnpeamera «@Pusmukay npejctasieHsl B [IpumepHoit
paboueil mporpamMmme 0CHOBHOT000I1ero 00pa3oBaHusl.

OcHOBHOH 11eTbI000yUYeHHsI JeTel € 3aJEpP)KKOM ICUXMYECKOI'0 Pa3BUTUS Ha JIaHHOM
IIpeIMETE  SABJIACTCA: IOBBILEHUE COLMAJIBHOM ajanTallud [EeTel 4epe3 NpPUMEHEHHE
($u3nyecKuX 3HaHUM Ha IPAKTHKE.

Hns oOywaromuxcss ¢ 3IIP, Tak e, Kak W /I HOPMAaTHBHO DPa3BHBAIOIIUXCS
CBEPCTHHUKOB, OCBAaMBAIOIIMX OCHOBHYIO 00pa30OBaTElbHYIO M[pOrpamMmy, JTOMHHHUPYIOIEE
3HaueHUe NPUOOPETAIOT TaKKue yeau, KaK:

* OCBOEHHME 3HAaHUI O METOJlaX HAyYHOT'O MO3HAHMs MPUPOJbl U (GOPMUPOBAHUE HA TOM
OCHOBE IPEJICTABICHUH 0 (PU3HUECKON KapTHHE MUPa;

* OBJIaZICHHE YMEHHMSIMU HPOBOJIUTH HAOIIOJECHUS NPUPOAHBIX SBIECHUI, ONUCHIBATH U
000011aTh pe3ynbTaThl HAOMIONEHUHM, MCHONB30BATh MPOCTbIE HW3MEPHUTENbHbIE MPHOOPHI IS
u3ydeHust (PU3NYECKUX SIBJICHUN; MPEACTaBIATh PE3yJbTaThl HAOMIOJCHUN WM HW3MEpPEeHui ¢
NOMOIIbI0 Tabnul, rpadUKOB M BBIABIATH HA STOM OCHOBE SMIIMPUYECKUE 3aBUCHUMOCTH;
IPUMEHSTh MOJyYE€HHBbIE 3HaHUS 1 OOBSCHEHHsS Pa3HOOOPa3HBIX MPHUPOAHBIX SBICHUM U
IPOLECCOB, NPUHLMUIIOB JCHCTBUS BaXXHEMIIMX TEXHUYECKUX YCTPOWCTB, MJs pelleHus
buznyeckux 3aaay;

"pa3BUTHE  IIO3HABATEIBHBIX  HMHTEPECOB, HWHTEIUIEKTYaJbHBIX M  TBOPYECKUX
CHOCOOHOCTEH, CaMOCTOATENBHOCTH BIIPUOOPETEHUN HOBBIX 3HAHUM, IPH pelICHUH (PU3MUECKUX
3a7a4 W BBIIOJHEHWM  JKCIEPUMEHTAIbHBIX  MCCIEAOBAHUH C  HCIIOJIb30BAaHHEM
UH(POPMALIMOHHBIX TEXHOJIOTUHA;

* BOCIIUTaHUE YOEXKJAEHHOCTH B BO3MOXXHOCTH TIIO3HAHHUS 3aKOHOB TMPUPOJIBI, B
HEOOXOJUMOCTH pa3yMHOTO0 HCHOJb30BAaHUS JOCTHMKEHMM Hayku M TEXHOJOTMH s
JAIbHEWIIEr0 pa3BUTHS UYEIOBEYECKOTO OOIECTBa, YBaXEHMSI K TBOpLAM HAYKH M TEXHUKH;
OTHOHICHHUS K (PU3HKE KaK K AJIEMEHTY 0OIIeueI0BeueCcKOi KyIbTYypHI;

* ICII0JIb30BAHUE ITIOJYYEHHBIX 3HAHUM M YMEHUH NJs pElIeHHs MPaKTHYECKHUX 3adad
MOBCEHEBHOM  kKM3HM, oOecrieuyeHHs OE30MacCHOCTH CBOEH  KHM3HH, paIlOHAJIBLHOTO
IPUPOJOINOIL30BAHUS M OXpaHbl OKpyXKawlued cpenbl. JloCTuxkeHUE HTUX — LeNel
00ecTeynBaeTCs peIIeHUEM CIeIyIOINX3a0ay.

*3HaKOMCTBO oOydarommxcs ¢ 3[IP ¢ meromamu wuccienoBanus oOBEKTOB U SIBICHHI
IIPUPOJIBI;



* IpUOOpETeHNE 3HAHUNA O MEXaHWYECKUX, TEIIOBBIX, ANEKTPOMArHUTHBIX U KBAHTOBBIX
SBIICHUAX, (PU3MUECKUX BEIUYMHAX, XapaKTEPU3YIOIINX 3TH SIBICHHS;

* bopMupoBaHre yMeHMH HAOMIOAATh MPHUPOJIHBIC SBICHUS W BBINOJHATH OIBITHI,
nabopaTopHble  pabOTBl M AIKCIEPUMEHTANbHBIE  HCCIEIOBAaHUS C  HCIIOJIb30BaHUEM
M3MEPUTENIbHBIX TPUOOPOB, IIUPOKO IPUMEHSIEMBIX B IPAKTUYECKON KU3HU;

"OBJIQJICHUE TAaKUMHU  IOHATUSAMM, KaK I[PUPOJHOE  SBJICHHE, HSMIUPHYECKH
YCTaHOBJCHHBIH  (pakT, mpoOiema, THUIOTe3a, TEOPETUYECKUH  BBIBOA,  pPE3yibTar
SKCHEPUMEHTAIIBHON MTPOBEPKU;

* [IOHUMaHHE OTIMYMUNA HAyYHBIX JAHHBIX OT HENPOBEPEHHOW HHGOpPMAIUH, LEHHOCTU
HayKd JJIs1 Y/IOBJIETBOPEHHS OBITOBBIX, MPOU3BOJICTBEHHBIX M KYJIBTYPHBIX HOTpeOHOCTEH
YeJ0BeKa.

OcobennocTu oT0Opa 1 aganTauuy yueOHOro MaTepuasa no pusmnke

OcHoBoii 00yueHus: obyuarouuxcs ¢ 3[IP Ha mpenmeTrax eCTECTBEHHOHAYYHOI'O LUKJIA
SBJISICTCA PAa3BUTHE Y HUX OCHOBHBIX MBICIMTENBHBIX OINEpaluil (aHaau3, CUHTE3, CpPaBHEHUE,
0000111€HHEe) HAa OCHOBE BBINOJHEHMS Pa3BUBAIOILUX YIPaKHEHHUH, (OpMUpOBaHHE IPUEMOB
YMCTBEHHOW Pa0OThI: aHAJIU3 UCXOJHBIX JIAHHBIX, MIAHUPOBAHHWE MaTepHasa, OCYILECTBIICHHUE
MIO3TAIHOTO M MTOIOBOI'O CaMOKOHTPOJIS, a TAaK)KE OCYIIECTBIIAETCA JUKBHJAALUS MPOOEIOB B
3HAHMSX, 3aKpeIUIEHWe M3Yy4YEeHHOro MaTepuana, oOTpaboTKa aJrOpUTMOB, IOBTOPEHHE
IpoHeHHOro. boibllloe 3HaueHue MpUIAeTCsl YMEHHUIO paccKa3aThb O BBIIOJHEHHOW paloTe ¢
MPABWIBHBIM YIOTPEOJIEHUEM COOTBETCTBYIONIEH TEPMHUHOJIOTUU U COOJIIOJEHUEM JOTHUYECKUX
cBsizell B u3naraeMoMm Matepuane. [ oOydaromuxcs 3[IP Ha ypoBHE OCHOBHOTO 00IIEero
00pa30BaHUs MO-TIPEKHEMY SIBIAIOTCA XapaKTepHBIMU:HEIOCTATOYHBI YPOBEHb pPAa3BUTUSA
OTJENBHBIX TCUXWYECKUX MPOLECCOB (BOCIPHATHSA, BHMMAHHUS, NaMATH, MBIIUIEHUS),
CHIDKEHHBIN YpPOBEHb MHTEJUIEKTYAIbHOTO Pa3BUTHUS, HU3KHH YpOBEHb BBINIOJIHEHUS y4eOHBIX
3aJaHuii, HU3Kasg yCIemHOCcTh oO0ydeHus. [losTtomy mnpu wusyueHun QUMK Tpedyercs
LIeJICHAIIpaBJIICHHOE MHTEJUIEKTyalnbHOe pa3Butue oOydaromuxcsi ¢ 3[IP, orBewaromee wux
OCOOEHHOCTSIM M BO3MOXKHOCTAM. YueT ocobeHHoctell oOyuatonuxcs ¢ 3[IP tpeOyer, uroOsl
IIpU U3y4YEHUH HOBOI'O MaTepuaja o0s3aTeIbHO MPOMCXOANI0 MHOTOKPAaTHOE €ro MOBTOPEHUE;
paclIupeHHOe pPacCMOTPEHHE TE€M M BOIPOCOB, PACKPHIBAIOUINX CBSA3b (DU3MKU C KHU3HBIO;
aKTyalIu3alus NepPBUYHOIO )KU3HEHHOTO OIbITa 00yYarOIUXCA.

VYcBoeHHe MpOrpaMMHOr0 Marepuaia 1Mo (u3MKe BBI3BIBACT OOJIBIIME 3aTPyJHEHUS Y
oOyuaromuxcst ¢ 3IIP, mostomy Teopusi uzydaetrcst 0€3 BBIBOJOB CIOXHBIX (hopMmyi. 3amauw,
TpeOyrole MPUMEHEHHs CI0KHBIX MaTeMaTHYECKUX BBIUMCIEHUH U (OpMyl, B OCOOEHHOCTH
TakUX TeM, Kak «MexaHn4yeckoe ABIKEHHE», «ApXxumenoBa cuiay,«MexaHudeckas SHEprus»,
«ONeKTpuYecKue SABICHUSN», «IJIEKTPOMArHUTHBIE SIBJICHUSI», PEIIAIOTCS B KJIACCE C MOMOIIBIO
YUUTEIS.

Oco0oe BHUMaHUE MPHU U3YYEHUH Kypca QU3UKH yIelsieTcss OCTaHOBKE M OpraHU3aluu
AKCIIEPUMEHTA, a TAK)KE MTPOBEICHUIO (IIPEUMYILIECTBEHHO Ha KaXKIOM YPOKE) KPaTKOBPEMEHHBIX
JEMOHCTpaMH (BO3MOXHO C UCIOJIb30BAaHUEM IEKTPOHHOU JIeMOHCcTpaluu). Hekoropbie TemMbl
00513aTeNIbHO JTOJKHBI BKIIIOYATh OTMOPHBIE TAOOpaTOpHBIE PadOThI, KOTOPBIE PA3BUBAIOT YMEHHE
MOJIb30BAThCs MPOCTEUIIMMU MpUOOpaMU, aHATU3UPOBATh IMOJNTyYEHHBbIC HaHHbIE. B cBs3M ¢
OCOOCHHOCTSIMUA TIOBEICHHS W JeaTelbHOCTH oOywatomuxcsi ¢ 3[IP (pacTopmMokeHHOCTB,
HEOPraHU30BAHHOCTb) MPEJYCMOTPEH CTPOXKAWIIMK KOHTPOJb 3a COOJIIOAEHUEM IPaBUII



TEXHUKH 0€30MMaCHOCTH TIPH MPOBEICHNHN Ja00PaTOPHBIX U MPAKTUUECKUX PadoT.

Bonbmoe BHUMaHue npu u3ydeHuM ¢u3ukd noapoctkamu ¢ 3IIP oOpamaercs Ha
OBJIQICHUE MMH MPAKTUYECKUMU YMEHHMSIMU M HaBblKaMu. [IpemycmaTrpuBaeTrcs yMeHbIIECHHE
o0beMa TEOPETUYECKUX CBEICHUN, BKIIOUEHHE OTICIBHBIX TEM WM IEJbIX pa3ieiioB B
MaTepHaibl it 0030pHOT0, 03HAKOMHUTEIBHOTO WM (paKyabTaTUBHOrOoM3ydeHus. [Ipennaraercs
YMEHBIICHHE 00beMa MaTeMaTHYECKUX BBIYUCICHHHA 3a CYET YBEIMUYCHHS KadeCTBEHHOTO
OIHCAHMSI SIBIICHHUI U TIPOLIECCOB

JloCTaTouHOE KOJIMYECTBO BPEMEHU OTBOJUTCS HA PACCMOTPEHHE TEM W BOIIPOCOB,
PaCKpBIBAIONINX CBsI3b (DM3UKH C JKU3HBIO, C TEMHU SIBICHHUSIMH, HAOIFOJCHUSMH, KOTOpBIC
XOPOIIIO U3BECTHBI YUEHUKAM U3 UX KU3HEHHOTO OIbITA.

MaxkcuManbHO HCIIONB3YIOTCS MEXKIPEIMETHBIE CBSI3W C TAKMMH JUCIUIUIMHAMHU, Kak
reorpadus, Xumus, Owuonorus, T.K. oOywarommecs ¢ 3[IP ocobeHHO HyXIalOTCI B
NPEMOJHECEHUH OJHOTO M TOrO e Y4eOHOro marepuaja B PasiIMUHBIX AacleKTax, B €ro
BapbUPOBaHUHM, B HEOJHOKPATHOM IIOBTOPEHUM U 3aKPEIUVICHUM TOJYYCHHBIX 3HAHUH U
NpakTUYeCKuX yMeHui. [103BoJIsisE paccMaTpuBaTh OJMH U TOT K€ Y4EOHBIM MaTepuai ¢ pa3HbIX
TOYCK 3PCHHUsS, MEKIPEIMETHBIC CBSI3U CIIOCOOCTBYIOT €ro JydYilleMy OCMBICICHHIO, OoJee
POYHOMY 3aKPEIUICHUIO TIOJYYCHHBIX 3HAHUH U MPAKTUYECKUX YMECHUH.

Buasr  gesareqbHocTn  obyuyarommxcess ¢ 3IIP, oOycioBieHHble  0cOOBIMH
o0pa3oBaTe/IlbHBIMH NOTPeOHOCTAMM M o0ecle4YnBalOIIMe OCMbBICJEHHOE OCBOEHHE
coJep;kaHuM o0pa3oBaHus 1o npeamMery «Pusuka»

[IpumepHass TeMaTHueckass M TEPMHHOJIOTMYECKas JIEKCHMKa IO Kypcy (QHU3UKH
cootBerctByeT [IOOII OOO. Cognepxanue BUIOB AesTenbHOCTH oOyuatomuxcs ¢ 3[IP Ha
ypokax (HU3UKU OIpeneNseTcss UX OCOOBIMH 00pa3oBaTelbHBIMM MOTpeOHOCTAMU. [TomuMmo
mmpoko ucnonbzyemsix B [IOOIT OOO o6mux 1ist Bcex 00y4aronuxcs BUIOB AEATeIbHOCTH
cleflyeT YCUJIUTh BHUIBl JEATENbHOCTH, cHeuupuUHble Ui JaHHOW KaTeropuu JAeTei,
o0ecreunBaroe OCMBICIEHHOE OCBOCHUE COJIEpKaHUs 00pa30BaHUs 0 NMPEIMETY: YCUIICHUE
IPEIMETHO- MPAKTUYECKON JESTeIbHOCTH C aKTHBHU3AlMel CEHCOPHBIX CHCTEM; OCBOEHHE
MaTepuaia ¢ ONOpOM Ha alrOpuUTM; «IOLIArOBOCTHY» B M3YUYEHUU MaTepHalia; WCIOJIb30BaHUE
JIOTIOTHUTEIbHON BU3yaJIbHOM OMOPHI (CXEMBI, IIA0JIOHBI, OMOPHbIE TAOIUIIbI); pEYEBON OTYET O
npoliecce U pe3ynbTaTe JAesTeIbHOCTH; BBIIOJHEHHE CIIEHUAIbHBIX 3a/laHUi, 00eceynBaroIuX
KOPPEKIMIO Peryisluu y4eOHO-II03HABATEIbHON JEATEIIbBHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJibTarta.

Jnst obydatoruxcst ¢ 3I1P cymiecTBeHHBIM SBISIOTCS MPUEMBbI pabOThI C JIEKCHUECKUM
MaTepuaioM Mo mnpeamery. llpoBonuTcs chnenuanbHas paboTa MO BBEIEHUIO B aKTHBHBIN
CJIOBaph OOYyYaloOIIUXCsl COOTBETCTBYIONIEH TEPMHUHOJIOTHH. V3yyaemble TEpMUHBI BBOJSTCS Ha
MOJINCEHCOPHOM OCHOBE, O0s3areibHa BU3yalbHas MOJAEpPKKA, aIrOPUTMbI paboOThl ¢
orpeziesieHuEM, OMTOPHBIE CXEMBbI JJIS aKTyallu3allii TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00pa3oBaTeNbHBIMU MOTpeOHOCTIMU oOyuatomuxcst ¢ 3IIP, mpu
IUTAHUPOBAHUU PAOOTHI yUCHHKA HA YPOKE CIIEAyeT MPUACPKUBATHCS CIEIYIOIUX MOMEHTOB:

1. [Ipu ompoce HEOOXOAMMO: J1aBaTh AJTOPUTM OTBETA; pa3pellaTh MOJIb30BATHCS
IUTAHOM, COCTaBJICHHBIM IIPU MOJATOTOBKE JOMAIIHEro 3aJaHus; JaBaTh OOJIbIIE BpPEMEHU
TOTOBUTBCSA K OTBETY Yy JOCKH; paspellaTh JeJaTh MpeIBapUTENIbHbIC 3aIMCH, M0JIb30BaThCS
HarJsIIHBIMUA TOCOOUSIMU.



2. [To BO3MOKHOCTH 3a7]aBaTh 00Yy4aIOIIMMCSl HABOSIINE M YTOUHSIOIINE BOIIPOCHI,
KOTOpBIE ITIOMOT'YT UM MOCJIEI0BATENBHO U3JI0KUTh MaTepUal.

3. CucreMaTu4eck NpPOBEPSATh YCBOGHHWE MaTepuala 0 TEMaM YPOKOB, JUIs
CBOEBPEMEHHOT'0 OOHAPYKEHMsI POOEIIOB B MPOLLIEAIIEM MaTepUae.

4. B mpouecce u3yueHuss HOBOro mMarepuaja BHUMaHUE YYEHUKOB oOpallaercsi Ha
Haubosee CIOXKHbIE pa3fenbl n3ydaemod Tembl. HeoOxonumo waiie oOpamiarbess K HUM C
BOIPOCaMH, BBISICHSIOIIMMHU MOHMMAaHHUE Y4eOHOro Marepuala, CTUMYJIMPOBATh BOMPOCHI MpHU
3aTpyJHEHHSIX B YCBOCHHHM HOBOTro MaTepuaia.Mecro yueOHoro npeamera «dusuka» B yueOHOM
IJ1aHe

B coortBerctBHM ¢ DenepandbHBIM TOCYJApPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
OCHOBHOTO 0011er0 00pazoBanus yueOHbIN npeameT «Du3nka» BXOAUT B MPEIMETHYIO 001aCTh
«EcTecTBeHHBIE HayKW» W SBISETCA 00s3aTenbHBIM i mu3ydeHus. ConepikaHue y4eOHOTO
npeamera «@usmkay, npencraBieHHoe B [IpumepHoit paboueil mporpamMme, COOTBETCTBYET
OI'OC 00O, IlpumepHoil OCHOBHOW 00pa3oBaTeNbHON MpoOrpaMMe OCHOBHOIO OOIIEro
oOpa3oBanusi, [lpumepHOl aganTUPOBAaHHONW OCHOBHOM  00pa3oBaTeIbHONW MpOrpaMme
OCHOBHOT0 00111eT0 00pa30BaHusi 00yUYaIOLIUXCS € 3a/IePKKON ICUXUYECKOTO PA3BUTHSIL.

COAEPXAHUE YVYEEHOT'O ITPEJIMETA «®U3UKA»

7 KJIACC
Paszjnen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAIOIIEro MUPA
dusuka — Hayka o mnpupoae. Ssnenus npuponsl (MC?). dusnueckue sBJIEHHS:

MEXaHUYECKHUE, TEIIOBBIE, IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.
dusnyeckue BelMUUHBL M3Mepenue (usMueckux BenuuuH. Dusuueckue npubopwl®.
Tloepewnocmov usmepenuu. MexnyHapoaHas cucTeMa €IMHULL.

Kak ¢u3uka u qpyrue ectecTBeHHbIE HAYKH M3y4aroT NpUpOy. Ecmecmeenno-HayyHblil
Memoo No3HAHUA: HAONI00eHUe, NOCMAHOBKA HAYYHO20 BONPOCA, BbIOBUIICEHUE 2UNOME3,
9KCNepUMeHm no npogepke 2unomes, o0OvAcHeHue Habaodaemo2o AenreHus. Onucanue
Puzuueckux sA61eHUL ¢ NOMOUWbIO MOOEell.

[Ipenmer u MeTo1bI PU3UKH.

JlemoncTpamuu®

1. MexaHuueckue, TEIIOBbIE, HIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SIBIICHUSL.

2. dusnueckue NpUOOPbl M Mpoleaypa HpPSIMbIX H3MEPEHUIl aHaJIOroBBIM U
U(PPOBBIM PUOOPOM.

3. OmnpeneneHne NOTPENTHOCTH SKCIIEPHUMEHTA.

@poHTaTbHBbIE JTa00paTOPHbIE PA0OTHI WJIH JIeKTPOHHAS 1eMOHCTPAIIHS.

1. Ompenenenne  TEHBI  JIEJICHUST  M3MEPUTENBHOTO  mpubopa  (MCTONB3yS
TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).

2. N3mepenue 00bEMa KHUIKOCTH U TBEPIOTO Tea

3. Onpeoenenue pazmepos Manblx mel.

Pa3nen 2. [lepBoHaya/ibHbIE CBEIEHUS] O CTPOEHUH BelleCTBA
CtpoeHue BemiecTBa: aTOMbl W MOJICKYJBI, ux pasmepsl. Onvimvl, 00Ka3vleéaowue
ouckpemnoe cmpoeHue gewecmsd. J|Bmxenue vactui] BemecTBa. CBsS3b CKOPOCTH JBHIKEHUS



YacTUI[ C TeMmrepaTypoi. bpoyHoBckoe paBwxkenue, nuddysusa. Bzaumoodeticmsue uacmuy
gewecmea: NPUMSANCEeHUe U OMmanikKugaHue.

ArperaTtHble COCTOSHHSI BEIIECTBA: CMPOEHUe 2a308, JHCUOKocmel U  meepobix
(kpucmannuueckux) men. Bzaumocssnzv meducoy ceovicmeamu eewjecme 6 pasHulX acpe2amHbvlx
COCMOSIHUAX U UX AMOMHO-MONEKVAAPHLIM cmpoeHuem. Ocobennocmu azpe2amuulx COCMOAHULU

6000L.
Jemoncrpauun’
1. Hab6nronenne 6poyHOBCKOTO JIBHIKCHHS.
2. Hab6nronenue nuddysun.
@poHTATbHBbIE JIA00PATOPHBIE PA0OTHI H ONBITHI
1. Orenka guaMerpa aToMa METOJIOM PsIoB (C HCIoyib3oBanueM (hoTorpaduwii).
2. OMNBITHI 10 HAOTIOACHHUIO TEIIOBOTO PACIIHPEHUS Ta30B.
3. OneITBl 1O  OOHAPYXEHUIO JICHCTBUS CHJI MOJICKYJISIPHOTO — TIPUTSIKCHUS

(271eKmpoHHAA 0eMOHCMPayus).

Pa3znen 3. /IBu:keHHe U B3aUMOAEiCTBHE TeJl

Mexanuueckoe JBHKeHHE. PaBHOMepHOEe M HepaBHOMEpHOE JBUKEHHE. CKOpPOCTb.
Cpeonsisi  ckopocmv  npu  HepasHoOMepHOM  OsudceHuu. PacuéT TyTM U BpeMEHU
JBUKECHUS. SIBIIeHNEe MHEpLUU. 3akon unepyuu. Bzaumooelicmeue men KaKk npudyuHa uUsMeHeHus
ckopocmu 0sudxcenus men. Macca kax mepa unepmuocmu mena. IlnotHocts BemectBa. Cea3b
HIOMHOCMU C KOIUYEeCMBOM MOAEKYN 8 eouHuye ob6véma eeujecmea.Cuia Kak XapaKTepHCTUKA
B3aumozeiicteuss ten. Cuna ynpyeocmu W 3akoH ['yka. Hsmepenue cunvt ¢ nomowwio
ouHamomempa. SIBIeHUE TATOTEHUs W cuia TsokecTH. Cuna msagcecmu Ha Opy2ux niaHemax
(MC). Bec Ttena.HeBecomocts. CrnokeHHE CHJ, HaNpaBiI€HHBIX IO OJHOM MPSIMOM.
PaBuopeiictByromas cun. Cuna mpenusi. Tpenue cronviicenuss u mpeHue nokos. 1penue 8
npupoode u mexuuke (MC).

JlemoHcTpanuu®
HaOGnroneHne MexaHn4ecKoro IBMKEHUS Tea.

N3MepeHune ckopocTH MPSMOJIMHENHOTO IBUKECHMSL.
HabmioneHnue sBieHust ”HEPIUH.

HabmioneHne u3sMeHeHus: CKOpOCTH P B3aUMOAECHCTBUH TEJL.
CpaBHEHME MacCC TTO B3aUMOJIEHCTBUIO TEII.

CrioxeHue cuil, HallpaBJIeHHBIX 110 OAHOU MPSMOM.

N o g bk~ wDd e

JleMoHCTpanys CUiIbl YIIPYrOCTH Ha Pa3INYHbIX MaTEepHaIaXx.
DpoHTAJIBHBIE J1200paTOPHbIE PA00THI M ONBITHI,

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO ABMKEHUS (IIApUKA B KHUIKOCTH, MOJICITH
AIIEKTPUIECKOTO aBTOMOOUIISH T. 11.)(2/1eKMPOHHAA 0EMOHCIMPAUU).

2. Onpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUS OpyCKa WM IapUKa 10 HAKJIOHHOM
MIOCKOCTH.

3. OmnpezneneHne TNIOTHOCTH TBEPIOTO Tea.

4. OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHUs (edopMariun) npyKUHBI

OT IPWIOKEHHOU CHIIBI.
5. OnbIThI, JEMOHCTPUPYIOUINE 3aBUCHUMOCTh CHJIBI TPEHHSI CKOJBXKEHHS OT Beca



TeJa ¥ XapaKTepacoMPHUKACAIOIINXCS TTOBEPXHOCTEH.

Paznen 4. /laBienue TBEPABIX TeJl, }KMAKOCTEN U ra3oB

Hasnenue. Cnocoduvl ymenvuienus u yseaudenus oagnenus. Jasnenue 2aza. 3a6ucumocms
oasnenusi 2aza om 00véma, memnepamypel. Ilepedaua Oasnenus meéPOLIMU MeNAMU,
arcuokocmamu u 2azamu. 3axon Ilackans. [Ineemamuyeckue mawiunsl. 3aBUCUMOCTb JaBJICHUS
KUAKOCTU OT TyOuHbl. Coodwarowguecs cocyosl. I uopasnruveckue mexanusmol.

Atmocdepa 3emnn u armocdepHoe naBieHHe. [lpuuunvl cyujecmeosanus 6030VUIHOU
ooonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocghepnoeo oasneHus. 3as8ucumocmo
ammocgeproco 0asneHus om 8vblCOmMmvl HAO YpoeHem Mopsa. Ilpubopvl 0na uzmepenus
ammocgeprnozo 0asieHusl.

Heticmeue orcuokocmu u 2aza Ha nocpyxicéHHoe 6 Hux meno. BblTankuparomas
(apxumenoBa) cuna. 3axkor Apxumeoda. Ilnasanue men. Bozoyxonnasanue.

JdeMoHcTpamun

1 3aBMCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYpPHI.

2 Ilepenava naBieHUs KUAKOCTBIO U Ta30M.

3. Coobmmaronumecs: cocyabl.

4 I'mppaBnnyeckuii mpecc.

5 [TposiBnenue neicTBUS aTMOCHEPHOTO 1aBICHUS.

6. 3aBUCHMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOrpYKEHHOM 4YacTu Tena U
IJIOTHOCTH KUAKOCTH.

7. PaBEeHCTBO BBITAIKHUBAIOLIEH CHIIBI BECY BBITECHEHHOU KUAKOCTH.

8. VYcnoBue IuiaBaHus TeEJl: IUIABaHUE WIM IIOTPYKEHHE Tel B 3aBUCUMOCTH OT

COOTHOILIEHUS INIOTHOCTEH TEJa MIKUIKOCTH.
®poHTANBbHBIE JIA00PATOPHBIEC PA0OTHI M ONIBITHI

1. HccnenoBaHue 3aBUCUMOCTH Beca Tela B BOJE OT 00BbEMa MOTPYKEHHOU B
JKUJIKOCTb YaCTH Tea.

2. OrmpesiesieHre BBITAIKUBAIONICH CHJIBI, JCUCTBYIOIICH Ha TEJO, MOTPY>KEHHOE B
JKUJIKOCTb.

3. [IpoBepka HE3aBUCHMMOCTH BBITAJKMBAIOUIEH CHJIbI, JCHCTBYIOIIEH Ha TEIO B

JKUJIKOCTH, OT MaccChl Teja.

4, OMBITHI, JIEMOHCTPUPYIOLLIHE 3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHITBI,
NEHCTBYIONIEH Ha TEJIO B JKHUJIKOCTH, OT 00bEMa MOTPYKEHHOW B KHUJIKOCTh YacTHU Tela U OT
IJIOTHOCTH JKUJIKOCTH.

5. KoncTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHHUE JIOJKH M OMpEICIICHUE €€
Ipy30II0ABEMHOCTH.

Pa3nen 5. PaGora u MomiHoOCTh. JHEprus

Mexanunueckast pabota. MOIIHOCTb.

[IpocTble MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTb. [Ipasuno paenosecus
puviuaea. Ilpumenenue npasuna pagnosecusi pbiuazca K O10Ky. «30710moe npasunoy Mexamuku.
KIIJ mpocTbix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexannueckass >Heprusa. Kuuwemuueckas u nomeHyuanvHas 3Hepeus. Ilpespawenue
00HO020 8U0A MEeXAHUYECKOU IHep2ull 8 Opy2oti. 3aKOH COXPAaHEHUs YHEPTUU B MEXAHHUKE.



JdemoHcTpauuu

1. [Ipumepsl TPOCTHIX MEXAHU3MOB.

®poHTAILHbIE 1200PaTOPHBIE’PAGOTHI M ONBITHI*

1. Ormpenenenre pabOTHl CUJIBI TPEHUS MNPU PABHOMEPHOM JABUKEHUU Tejla IO
TOPU30HTAILHON TTOBEPXHOCTH.

2. HccnenoBanue ycaoBuil paBHOBECHS pblyara.

3. M3mepenune KIIJ] HakTOHHOM MIIOCKOCTH (2/1eKMPOHHAA 0eMOHCIMPAYU).

4, N3yuenne 3akoHa COXpPAaHCHHUS MEXAHUYECKOW JHEPruu  (31eKmpoHHAaAs
demoncmpayusi).

8 KJIACC

Pa3nen 6. TensioBble siBJIeHUSA

OcHogHble NONONCEHUsT MONEKYIAPHO-KUHEMUYeCKOU meopuy CMpoeHus Geuecmada.
Macca u pazmepvl amomos u monexyn. Onvimvl, NOOMEEPHCOAOUUE OCHOBHbIE NOTONCEHUS
MOJLeKYIAPHO-KUHEMUYECKOU MeopUul.

Mopnenu TBEPAOTO, )KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BelecTBa. Kpucmaniuyeckue
u amopghuvie mena. ObOvscHeHUe COUCME 2aA308, JAHCUOKOCMEU U MBEPObIX mell HA OCHO8e
NONOJCEHUU MONeKYIAPHO-KuHemuyeckot meopuu. CMauuBaHUE U KANULIAPHbIE S6eHUs.
Tennosoe pacuiupenue u corcamue.

Temnepatypa. Césa3b memnepamypsi co CKOPOCMbIO MENN08020 OBUNHCEHUS YACTUY.

Buytpennss sueprusi. Cnocoduvl uzmeHnenus 6HympeHHeu SHepauu: menionepeoaia u
coeepuieHue pabomol. Buovl menionepedayu: menionpo8oOHOCHb, KOHEEKYUsL, U3TYUeHUe.

KonnuectBo Temnotel. YVoenvras mennoémxocmov eewjecmsa.Tenioobmen u mennosoe
pasnosecue. YpasrueHue meniogoeo banauca.

IInasnenue u omeepoesanue  KpUCMALIUYECKUX — 8ewecms.YoernvHas  menioma
naaenenus.Ilapoobpasosanue u konoencayus.Mcnapenue (MC). Kunenue. Yoenvnas mennoma
napooopazo08anua. 3a8UCUMOCMy  MeMnepamypsvl  KUNEHUs. Oom ammoc@epHo20  0aéneHus.
Brasicnocmo 6030yxa.

DHeprus TOIIUBA. YoenvHas menioma ccopanusl.

Ipunyunvr pabomwvr mennoswvix osueameneu. KIIJ] mennogoeo osucamensn. Tennoswvie
ogueamenu u 3awuma oxkpyxcarowetl cpedvt (MC).

3axon coxpanenus u npespawenus snepauu 8 mennogwvix npoyeccax (MC).

JdemMoHcTpanuu

1. Habmonenne O6poyHOBCKOTO ABHKEHHS.

2 Hab6mronenue nuddyszun.

3 Habmroienue siBneHnii cMaunBaHus M KalWUISIPHBIX SBJICHUM.

4. Habmroienue TenaoBoro pacumpenus Tell.

5 W3MmeHeHne [naBieHMs] Ta3a 0OpU HM3MEHEHHMH OO0bEMa W HarpeBaHUU WU
OXJIXKIECHUM.

6. [TpaBuiia n3MepeHMs TEMIIEPATYPHI.

7. Buns! Teruionepenayn.

8. OxJaxieHue pu COBEPIICHUU paOOTHI.

9. Harpesanue npu coBepiieHU paOOThI BHEIIHUMU CUJIAMHU.

10. CpaBHeHME TEMIOEMKOCTEN pa3IMYHBIX BEIIECTB.



11. HaOronenne Kumneuus.

12. HabGnronenue nocrosiHCTBa TeMIIEpaTyphl MPHU TIJIABJICHUU.

13. Mojenu TeIIOBBIX JIBUTATECH.

DpoHTAIbHBbIE J12a00PATOPHBbIE PA0OTHI U ONBITHI

1. OnbITel 10  OOHAPYXKEHUIO JIEUCTBUS CHJI  MOJIEKYJSIPDHOTO — MPUTSHKEHUS
(21eKmponHnan 0emoncmpayus).

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAIOB MOBAPEHHOM COJIM WJIHM caxapa.

3. OnbITel 10 HAOJIIOJCHHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KHAKOCTEH M TBEPIBIX
Tel.

4. OmnpeneneHue AaBJICHUs BO3yXa B OAJUTOHE IITPHUIIA.

5. OnbITh, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH JIaBJICHHS BO3yXa OT €ro o0béma u

HArpeBaHUs WIH OXJTKICHUS.
6. HaGuroieHne n3MeHeHus: BHYTPSHHEH YHEPTUH Tejla B Pe3yJIbTaTe TEeILIoNepeadn
1 pabOThI BHEIIIHUX CHIL.
7. HccnenoBanue SBJICHUS TEIUIOOOMEHA TPU CMEIIMBAHUM XOJIOJHOW M Topsdei
BOJIBI.
HccnenoBanue npoiiecca ucrapeHusl.
Omnpenenenre OTHOCUTENFHON BIAKHOCTH BO3/1yXa.
10. Onpeodenenue yoenvHou meniomsl NiA6IeHUs: 1bOd.

Pazjien 7. JnekTpuyecKue 1 MATHUTHbIE SABJICHUSI

Onexmpuzayusi men. JIBa poaa 3neKTpUUECKUX 3apsaoB. B3aumoneicTBue 3apsyKeHHbBIX
TeN. DIeKTpuueckoe mnone. [lpunyun cynepno3uyuu 21eKmpuyeckux noieu (Ha KayecmeeHHOM
VposHe).

Hocumenu snexmpuueckux 3aps008. Dnemenmapusiii sn1ekmpudeckuil 3aps0. CmpoeHnue
amoma. IIpoBOTHUKYN UAUDIEKTPUKH. 3aKOH COXPAHEHHUS dJIEKTPUUYECKOTO 3aps/ia.

DOnexTpuueckul TokK. Yenosus cywecmeoganus snekmpuyeckoco mokxa. VICTOUHUKH
MOCTOSTHHOTO TOKa. JIeHWCTBHSI 2JIEKTPHUYECKOTO TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
DnekmpuuecKkuti moK 8 HCUOKOCMAX U 2a3aX.

PaGota u MOMIHOCTH AMEKTPUYECKOTO TOKa. 3axou [[ucoyns—J/lenya. Dnexmpuueckue
yenu u nompebumenu 31eKMpUUecKou dHepeuu 6 oOvimy. DnekTpuueckas nenb. Cuia Toka.
DOnekTpuueckoe HampspkeHue. CompoTHBIICEHHWE TPOBOAHMKA. YOoenvHoe conpomueieHue
seujecmea. 3akoHn Oma s ydactka uenu. [locnegoBaTenbHOe M HapajljieIbHOE COEIUHEHHE
MPOBOJIHUKOB. Kopomkoe 3amvikaHnue.

[TocrossHHbIE MarHuThl. B3amMoaelcTBHME TOCTOSIHHBIX MarHuToB. Macnumnoe noie.
Maenumnoe none 3emnu u e2o 3nHauenue 0ns dHcusHu Ha 3emne. Onvim Opcmeoda. Macnumnoe
none snekmpuieckoeo moka. Ilpumenenue anexkmpomaznumog 6 mexuuxe. [lerucmeue
MACHUMHO20 NOJSl HA NPOBOOHUK C MOKOM. JOleKkmpoosucamens NOCMOSHHO2O0 MOKA.
Hcnonvsosanue snekmpoosucameneti ¢ mexHU4eCKux yCmpoucmeax u Ha mpancnopme.

Onvimer  @apades. Aenenue snekmpomashumuoi  unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobvl noayueHus 91eKmpuyeckoll dHepeuu. IICKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.



JdemoHcTpauuu
DJleKTpU3aums TeJl.

1. JIBa posia 311EKTPUUECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.

2. YCTpoUCTBO U JENCTBUE MIEKTPOCKOIIA.

3. OnekTpocTaTH4ecKast HHAYKIHSL.

4. 3aKOH COXPaHEHHUs NIEKTPUUECKUX 3aPAIOB.

5. [TpOBOAHMKY U AUDIEKTPUKH.

6. MonenupoBaHu€e CUIOBBIX TMHUM IEKTPUYECKOTO MOJIA.

7. M cTOYHUKH IOCTOSTHHOTO TOKA.

8. JlelicTBUSA AIEKTPUYECKOTO TOKA.

9. DNEKTPUUECKUN TOK B KUAKOCTH.

10. ["a30BbIii pa3psia.

11. N3Mepenne cuiibl TOKa aMIepMETPOM.

12. H3MepeHue IeKTpUYECKOr0 HAIPSKEHUSI BOJIBTMETPOM.

13. Peoctar 1 Mara3uH COIIpOTUBICHUMN.

14. B3anmoaeicTBie MOCTOSHHBIX MarHUTOB.

15. MonenupoBaHue HEBO3MOXKHOCTH Pa3/IEICHUs ITOJ0COB MArHUTA.

16. MonenupoBaHue MarHUTHBIX M1OJIEH TOCTOSSHHBIX MarHUTOB.

17. OmnbIT OpcTena.

18. MarsauTtHoe 1noJje Toka. DJIeKTPOMarHuT.

19. JleficTBHEe MarHUTHOTO TOJIL HA ITPOBOJIHUK C TOKOM.

20. ONEeKTpOoABUTATEIb IIOCTOSIHHOTO TOKA.

21. HccnenoBanue BJIEHUS 2JIEKTPOMAarHUTHON MHYKIUH.

22. OnbiTel @apages.

23. 3aBUCHUMOCTb  HAmpaBJI€HUS  WHAYKUIHOHHOTO TOKa OT  YCIOBHUH  €ro
BO3HHUKHOBEHUS.

24, DneKTporeHepaTop MOCTOSIHHOTO TOKA.

®poHTaNbHBbIE JIA00paTOPHBIE PA00THI M ONBITHI

1. OnbITel 1O HAOMIONEHUIO  DJEKTPU3AIMU  TeNl  MHAYKIUEH ©  T[pH
COTIPUKOCHOBEHUH.

2. HccnenoBanue necTBUS 3JIEKTPUUECKOTO MO HA TPOBOJIHUKYU U TUAIEKTPUKH.

3. COopka 1 mpoBepKa padOThI AIEKTPUIECKOM e MOCTOSHHOTO TOKA.

4. W3mepenne u peryiupoBaHie CUITbI TOKA.

5. N3mepenne u perynupoBaHue HAMPSKEHUS.

6. Hccneoosanue 3asucumocmu cuivl moka, uodyuwjeeo uepe3 pe3ucmop, Oom

COnpomueilerusl peucmopa UHANPANCEHUSA HA pe3ucmope.

7.

Ol’lbln’lbl, OeMOHcmpupy}ou;ue 3A6UCUMOCMb  JJIEKMPUHUECKO20 CONpOmMuUB1eHUA

npoeoduuka om eco ()JZLlel, nﬂou;a()u nonepe4dHozco cevyeHus u mamepuaia.

8. Ilposepka npasuna crodxicenus HANPAXCEHUll Npu NOC1e008amMeNbHOM COeOUHEeHUU
08YX pe3uUcmopos.

9. IIposepka npasuna 013 cuivl MoOKa NPU NAPATNETLHOM COEOUHEHUU PE3UCTNOPOS.

10. Omnpenenenue pabOTHI TEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11.  OmnpexeneHre MOIIHOCTH JEKTPUIECKOTO TOKA, BEIICISIEMOM HA PE3UCTOPE.

12. HccnemoBanue 3aBUCHMOCTH CHJIBI TOKA, HWAYIIETO 4dYepe3 JaMIIOYKY, OT



HanpsHKEHUS Ha HE.

13. HccnenoBaHue MarHUTHOTO B3aUMOJICHCTBHSI IOCTOSIHHBIX MarHUTOB.

14.  H3yyeHne MarHMTHOTO TOJS TMOCTOSHHBIX MAarHUTOB NpPU UX OOBEIUHEHHH U
pa3elieHun.

15.  HccnenoBanue ASHCTBHS MJIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16.  OmnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBHUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKa MHAIPABIICHUS TOKA B KaTYIIIKE.

17.  M3yueHue neHCTBUS MAarHUTHOTO IOJIS HA MPOBOJIHUK C TOKOM.

18.  Uzyuenue pabomsi s1ekmpoosuecamers.

19. N3mepenue K11 a1ekTpoABUTraTeIbHON YCTAHOBKHU.

20.  OnbITBI TO  WCCICNOBAHHUIO  SIBIICHUA  DJIEKTPOMArHUTHOH  MHIYKLWU:

HCCICIOBAaHUC W3MCHCHHUHN 3HAYCHUS HWHaIpaBJICHUA NHAYKIIMOHHOI'O TOKA.

9 KJIACC

Pa3znen 8. Mexannueckue siBJIeHUSA

Mexanunueckoe nBuxeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHUs. PaBHOMepHOE NPSIMOJIMHEWHOE JBH>KEeHHE. HepasHomephoe
npamonuneunoe ogudxcenue. CpenHssi u MSHOBEHHAS CKOPOCMb mend NpU HEPAGHOMEPHOM
O0BUIICEHUU.

VYckopenue. Pasnoyckopennoe npsamonunetinoe osudcenue. CBOOOTHOE TaJeHUE.
Onvimul 'anunes.Jlunetinas u yenogas ckopocmu. Llenmpocmpemumensnoe yckopeHue.

ITepBbiit 3akoH Herorona. Bropoii 3akoH Herorona. Tperuit 3akon Herotona. [lpunyun
CYynepnosuyuy Cui.

Cuna ynpyeocmu. 3akon I'yka. Cuna mpenus: cuia mpeHus CKOJIbIHCEHUsl, CUNd MPeHUs
nokos, opyeue 6udvl mperus. CHlla TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE
cBobomHoro maaeHus. Jleuosicenue niaanem e6okpye Connya (MC). Ilepsas rocmuueckas
ckopocmv. Hesecomocmv u  nepecpysku.PaBHOBecHe MaTepHAIBHOW TOYKU. AOCOIOMHO
meépooe meno. Pasnosecue meépooco mena ¢ 3aKkpeniéHHou ocvio épaujerusi. MOMEHT CHUITBI.
Llenmp msasxcecmu.

Nmnynec tena. Mzmenenue umnynvca. Mmnynvce cunvl. 3aKOH COXpPAHEHHS MMITYJIbCA.
PeaktuBHoe nBuxkenue (MC). Mexanudeckas paboTa W MOIIHOCTh. PaboTa CHIl TsKECTH,
ynpyzocmu, mpenus. Ceazb snepeuu u pabomul. lloTeHnanbHas SHEPrys TeNa, MOJHATOTO Hak
MIOBEPXHOCTBIO 3eMIIU. [lomenyuanvruas snepaus coicamou npyicurvl. KuHeTHUECKas SHEPIusl.
Teopema o kunemuueckou snepeuu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTHUH.

JdemMoHcTpanuu

1. Habmioienne MexaHMYecKOro [BHKEHUS Tejla OTHOCUTENIbHO pa3HbIX Tel
OTCUETA.

2. CpaBHeHHE NIyTEW U TPACKTOPHUM JIBUKEHHS OJJHOTO U TOTO XK€ TeJIa OTHOCUTEIBLHO

pPa3HBIX TEJ OTCUETA.
N3MepeHne CKOpOCTH U YCKOPEHUS TPSMOJIUHEMHOTO JBUKECHUS.

3
4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOIO JBUKEHHUS.
5 Habmionenue nBuxeHus Tesa 1o OKpyKHOCTH.

6

Habmionenne MexaHMYECKHX SIBJICHHM, NPOUCXOISAIIMX B CHUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM HYCKOPEHHOM JBM)KEHUU OTHOCUTENIbHO KabuHeTa (PU3HUKH.



3aBUCUMOCTbH YCKOPEHHS Tejla OT MacChl TeJla U JICUCTBYIOIIEH Ha HETO CUJIBI.
Habumronenne paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUM TEN.
N3menenue Beca Telia mpu yCKOPEHHOM JABUKEHUHU.

10. Ilepenaya uMirynbca npyu B3aUMOACHCTBUU TEIL.

11. ITpeoOpa3zoBaHus S3HEPTUM ITPU B3aUMOJCHCTBUM TEl.

12. CoxpaHeHue UMITyJIbca IIPU HEYIIPYTOM B3aMMOJECHCTBUU.

13. CoxpaHeHue UMIysbca Ipu a0COIIOTHO YIPYTroM B3auMOJICHCTBUN.

14, HaOmronenue PE€aKTUBHOI'O JABUIKECHUSL.

15. CoxpaHeHue MEXaHU4eCKOH SHEpruy IpU CBOOOAHOM IaIEHUU.

16. CoxpaHeHuEe MEXaHWYECKOW SHEpruu IMpU JBWKEHUM Tela IO0JA JEHCTBUEM
IIPY’KUHBI.

®poHTaNbHBbIE JIa00pATOPHBIE PA00THI M ONBITHI

1. Koncmpyuposanue mpaxma 014 pazeona u OanvbHeuueco pagHOMEPHO20

o8udICeHUs wapuxka ujiu mejleddtCKu.
2. OHpe,I[CJ'ICHI/IC cpezLHeﬁ CKOPOCTH CKOJIbXKCHUA 6pyCKa WJIN IBUXXCHHA IIapHKa I10
HaKJIOHHOM INIOCKOCTH.

3. OnpezneneHue yCKOpeHus Tejaa NIpU paBHOYCKOPEHHOM JIBUXKEHUU 110 HAKJIOHHOU
IUIOCKOCTH.

4. HccenenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBM)KCHUH
0e3 HauaIbHON CKOPOCTH.

5. I/ICCJ'ICI[OBaHI/IC 3aBUCUMOCTHU CHUJIBI TPCHUA CKOJIBKCHUA OT CHJIBI HOPMAJIBHOT'O
JTaBJICHUSL.

6. Onpenenenue ko3 uIueHTa TpEHHUsI CKOJIbKEHUS.

7. OnpeneneHue xECTKOCTH MPYKHUHBI.

8. OnpeneneHnue pabOThl CHIIBI TPEHUS IPU PAaBHOMEPHOM JIBKEHHMU Tena I10

TOPU30HTAJIBHOMN TOBEPXHOCTH.

9. Omnpenenenne paboThl CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MCIOIb30BAaHHEM
HEMOJIBUYKHOTO U MOJIBUYKHOTOOJIOKOB.

10. W3ydeHne 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexanuyeckue KoJieOaHUsI U BOJTHbBI
KonebarenpHoe nBuxkeHne. OCHOBHBIC XapaKTePUCTHKU KoJIe0aHui:
Nepuoj,  YacToTa, AaMIUTUTY/a.

Mamemamuueckuti  u  npyxcunHvil  masmuuxu. Ilpespawenue  dHepeuu  npu
KONeOamenvbHOM OBUNCEHUU.

3aryxatomue kojaebanus. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.

Mexanndeckrne BOJHBL. CBOWCTBa MEXaHWUYECKHX BOJH. [IpodonbHble u nonepeumvie
60/IHbL. JIIUHA 8OJIHbL UCKOPOCMb €€ pacnpocmpaHnenust. Mexanuueckue 60HbL 8 MEEPOOM mele,
ceticmuyeckue 8oanvl (MC).

3ByK. [ pomrxocmos 38yKa u evicoma moua. Ompadsicenue 38yka. Unppassyk u yiompassyx.

JdemMoHcTpanuu
1. Habmronenue xonebanuii Te Mo 1 AEWCTBUEM CHITBI TSHKECTH U CHITBI YITPYTOCTH.
2. Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. HabGnronenune BoIHYKIEHHBIX KOJICOaHUH M pe30HaHCa.



4. PacnipocTpanenne npoAoibHBIX U MOMEPEYHBIX BOJH.

5. HaoGmroenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKYCTHYECKHI pe30HaHC.

DpoHTAIbHBbIE 12a00PATOPHBbIE PA0OTHI U ONBITHI

1. OnpeneneHne 4acToThl M MeproJia KoJIeOaHWi MAaTeMaTUYECKOTO MAasTHHKA.

2. Onpenenenue 4YacToTbl W Iepuojaa KoyiebaHUN MPYKUHHOTO MasTHHKA
(21eKmponHnan demoncmpayus).

3. HccnenoBanue 3aBUCUMOCTH Mepro/ia KoyieOaHuil MOABEIIEHHOTO K HUTHU Tpy3a OT
JUTMHBI HUTH.

4. HccrnenoBanue 3aBUCUMOCTH TIepUOAa KOJIeOAaHWUN MPYKUHHOTO MAasTHHKA OT
MacCChI Ipy3a (2J1eKMmPOHHAAOEMOHCMPAUU).

5. [IpoBepka HE3aBUCUMOCTHU TEpHUOJIa KOJIeOaHUM Irpy3a, MOJABEIICHHOTO K HUTH, OT
MacchI rpysa.

6. OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh IEpHOJa KOJIeOaHHH MPY>KUHHOTO
MasiTHUKA OT MAacChl Tpy3a UKECTKOCTH MPY>KUHBI.

7. W3mepenue YCKOpEeHUs CBOOOIHOTO naJeHUs (anekmponnas
oemoncmpayusn).Paznen 10. DnexkTpoMarHuTHOE MOJIE U AJIEKTPOMArHUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE  TIOJIE. DNeKTpOMarHuTHHIC BOJTHBI.

Ceoticmea INeKMPOMASHUMHBLX BOJIH.

Llxana OJIEKMPOMACHUNIHBLX BOJIH. Hcnonvzosanue INIEKMPOMACHUNTHbLX
60JIH OJIsl COMOBOU CEA3U.
9HeKTpOMaFHI/ITHa${ npupoJa CBeTa. CKOpOCTL cBeTa. BomHOBEIE CBOMCTBA CBETA.

JdemoHcTpanuu
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BosHoBEIE cBOMCTBA CBETA.

®poHTaNbLHbIE Ja00paTOpHbIe® paGoThI U ONbITHI*

1. HM3yueHue CBOMCTB 3JE€KTPOMArHUTHBIX BOJIH C IOMOIIBI0O MOOUIIBHOTO TeNe]oHa.
Pa3nea 11. CBeToBble siBJIeHUSsI
JlyyeBas moznenb cBeta. Mcrounuku cBeta. [Ipsamonunetinoe pacnpocmpanenue ceemd.
3ammenusa Connya u Jlynoi.
Otpaxenue cBera. [11ockoe 3epkano. 3aKoH ompaxjicenus ceema.
IIpenomiienne cBeTa. 3aKOH MpeNOMIIEHUsl cBeTa. [lonnoe eHympeHnee ompadiceHue
ceema. Hcnonv3oeanue noiHo20 6HympeHHe20 OMpadiceHus: 6 ONMUYECKUX c8emosooax.
JIunza. Xox nyueil B nuH3e. Onmuueckas cucmema gomoannapama, MUKpoCKonda u
meneckona (MC). [na3z kakonmuueckas cucmema. bauzopyxocmo u 0anbHO30pKOCHb.
Pasnoocenue 6enozo ceéema 6 cnexmp. Onvimvr Hotomona. Cnooicenue cnekmpanbHuix
Y6emoe.
JdemMoHcTpanuu
[IpssMOonMHENHOE pacIIPOCTPaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tony4yenue n300paXKeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
ONTHUYECKUH CBETOBO/I.
Xon mydei B COOMpAroIIei JINH3E.

IS T oA



XoJ1 Ty4der B pacCerBaroIIeH JTMH3E.
[Tony4yenne n300paXKEHHIA C MOMOIIBIO JIUH3.
[Tpuniun neiictBus GoTroanmnapaTa, MUKPOCKOIA U TEIECKOTA.

10. Mopens rinasa.

11. Paznoxxenue 6eoro cBera B CIEKTP.

12. [Tomryuenue Oeoro cBeTa Mpu CI0KEHUU CBETa Pa3HbIX I[BETOB.

DpoHTAJIbHbIE JIA00PATOPHBIE PA0OOTHI U ONBITHI

1. HccnenoBanue 3aBUCUMOCTH YIJla OTPa)KEHHUsI CBETOBOI'O JIy4a OT yrija MajeHusl.

2. W3ydeHne xapakTepUCTUK U300paKeHUs IIPeIMETa B IUIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCHUMOCTH YIJla IPEJIOMIJIEHHMsS] CBETOBOIO Jyda OT yrjia
NaJCHUs] HAa TPAaHULE «BO31YX—CTEKIO».

4. [Tony4yenne n300paXKeHUH C MOMOIIBIO COOMPAIOIIEH JINH3BI.

5. Onpenenenue (oxycHOTO paccTostHus u

ONTHUYECKON CHIIBI coOMparoIe JIMH3BI (271eKmpoHHan demoHcmpayus).

6. OMBITHI MO PA3I0KEHUIO OEIIOTO CBETA B CIEKTD (2/1eKMPOHHAA 0eMOHCIMPAUU).

7. OMNBITHI O BOCIPHUATHIO IIBETA MIPEIMETOB MPHU UX HAOIIOJACHUU Yepe3 I[BETOBHIE
(UITBTPHL.

Paznen 12. KBaHToBbIE SIBJIEHUS

Onvimel Pesepghopoa W 1maHeTapHas MoJzenb aroma. Mojens atoma bopa. Hcenyckanue
u nozanowerue ceemaamomom. Keanmot.

PaguoaktuBHOCTb. Anbgpa-, bema- u ecamma-usnyyenus. CTpOEHHE ATOMHOIO sJIpa.
Hyknounas modens amommnozo aopa. Hszomonwi. Paoduoaxkmuenvie npespawjenus. Ilepuoo
nOIYpacnaoa amomHbulix s0ep.

SnepHble peakuuu. 3aKOHBI COXpPaHEHMsI 3apsAOBOIO M MaccoBOro umcen. Peaxyuu
cunmesa u oenenusi sioep. Mcmounuru snepeuu Coanya u 36¢30 (MC).

Snepnas sHepreTtuka. /[leucmeuss paouoaKkmueHvlX UNYHYEHUl HA JHCUBbLE OP2AHUIMbL
(MC).

JdemMoHcTpanuu
CrexTpsl U3JIy4eHHS U MTOTJIOIICHUS.

CrieKTphl pa3IMyuHbIX ra30B.

CnexTp Boaopoa.

Habmonenue TpexoB B kamepe Buinbcona.
Pabora cuérurka HOHU3UPYIOLINX H3ITy4EHHH.

o g~ w e

Perucrpanus u3nydeHus NpUPOAHBIX MUHEPATIOB U IPOAYKTOB.

DpoHTAJIBbHBbIE 1200PATOPHBbIE PA00THI U ONBITHI

1. HccnenoBanue TPeKOB: U3MEPEHHUE SHEPTUU YACTHIIBI 10 TOPMO3ZHOMY IyTH (110
dboTorpadusam) (21eKmpoHHaAAdeMOHCMPauUus).

2. N3mepenue pasavoaKTUBHOTO ¢dona (3nekmponnan
oemoncmpayus).I10BTOPUTENTEHO-0000IIAIOIINN MOTYITh

[ToBTOpUTENBEHO-0000IIAIONINI  MOJY/Nb TNpEAHAa3HAYeH JUIsl CHCTEMaTU3allud U
0000IIEHNsT TPEAMETHOTO COJIEPKAaHUSI M OIbITa JEATENBHOCTH, HPUOOPETEHHOTO MpH
M3YYEHUHU BCEro Kypca (QU3HKH.

[Ipy wu3ydeHMM [OaHHOrO MOAYJS PEAIN3YIOTCA U CUCTEMATU3UPYIOTCS  BHJIBI



NEeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00€CHeunmBaeTcs JOCTHIKEHHE IPEIMETHBIX H
METaIpPEeIMETHBIX IJIAHUPYEMBIX PE3YJIbTaTOB 00ydeHUs, (OPMHUPYETCS eCTECTBEHHO-HAYYHas
IPAMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HCCICAOBAHMSA SIBJICHUM NPUPOABI U TEXHHUKH,
OBJIQJICHUE YMEHHUAMHU OOBSICHATh (PU3MUECKUE SBICHHS, MPUMEHSS IOIy4YEeHHBIC 3HAHMS,
pelars 3aa4y, B TOM YHCJIE KAYECTBEHHBIE U DKCIICPUMEHTAIIbHBIE.

[IpyHIMIHATBHO ACATEIBHOCTHBIM XapakTep IOAHHOIO pasleia pealu3yeTcs 3a CUET
TOT'0, YTO y4YaIIUECs BBITOJIHAIOT 3a/1aHUs, BKOTOPBIX UM IIPEUIaracTcs:

"Ha OCHOBE IOJIYYEHHBIX 3HAaHMH pACIO3HABAaTh M HAYYHO OOBACHATH (hU3UUYECKHE
ABJICHUS B OKPYKAIOILEH TPUPOJIE U TIOBCEIHEBHON KU3HU;

" ACIIOJIB30BAaTh II0J PYKOBOJCTBOM II€larora Hay4yHble METOABI MCCIIECJOBaHUs
(¢u3nyecKux SBJIEHUH, B TOM YMCIE JUIsl NMPOBEPKH TUIOTE3 M IOJIYyYEHUS TEOPETUUYECKUX
BBIBOJIOB;

» 00BSICHATH C OMOPOW Ha JUAAKTUYECKHH MaTepHall 1Mociie OOCYXKIEHHS C IeJarorom
Hay4HbIE OCHOBBI HamOoOJee Ba)KHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJOIMH, HampuMep,
IIPAKTUYECKOIO HUCIOJBb30BaHUS Pa3jIMYHBIX HCTOYHUKOB OHHEPrMM Ha OCHOBE 3aKOHA
IIPEBPALICHMS] U COXPAHEHHUS BCEX U3BECTHBIX BUJIOB SHEPTUH.

Kaxxpas W3 TeM [aHHOro pasjena BKIHYAET HKCIEPUMEHTAJIbHOE HCCIIEJOBaHUE
00001Iaronero xapakTepa Ha YCMOTPEHHE Iefjarora u Ipu ero nomoinu. Paszmen 3aBepuraercs
IIPOBEJICHUEM JIMarHOCTUYECKON U OLIEHOYHON pabOThI 3a KypC OCHOBHOM IIKOJIBI.

COJAEPKAHUE ITPOI'PAMMBbI

7 KJIACC

Pa3neu 1. ®Pusuka u e€ poib B NO3HAHMHN OKPY:KAKOIIEro MUpa.

®usuka — Hayka o npupoze. SAsnenus npupoasl. PU3sMUEeCKUe SABICHUSA: MEXaHUYECKUE,
TEIJIOBBIE, YIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnyeckue BenuuuHbl. M3mepenue ¢usnueckux BenuuuH. dusnueckue MnpudOOPHI.
ITorpemHocTh M3MepeHnii. MexayHapoiHasi CUCTeEMa €IMHMII.

Kak ¢u3uka u apyrue ecTtecTBeHHbIE HAyKH M3ydaloT NMpupoay. EcTecTBeHHO-HAyUHBIN
METO/ TMO3HaHMA: HaOJIOJeHHE, IOCTAaHOBKA HAYYHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HalmogaemMoro spieHus. OnucaHue
(bu3nUeCKUX SBICHUH C IOMOIIBIO MOJIETICH.

Jemoncmpayuu.
1. MexaHI/IquKI/Ie, TCIIJIOBBIC, DJICKTPUUCCKUE, MAIrHUTHBIC, CBETOBLIC SABJICHUA.
2. Ouznyeckue mOpubOpbl M Mpolenypa MNpsIMBIX H3MEPEHHH aHaJoroBbIM U

1M (GPOBBIM MPUOOPOM.
Jlabopamopuvie pabomsl u onvimol.

1. OnpeneneHue 1EHbI IeIEHUS MKaJIbl H3MEPUTEIFHOT0 IpUdopa.

2. N3mepeHune pacCTOSHUM.

3. N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

4. Omnpenenenue pasMepoB MaJbIX TEN.

S. W3mepenue Temmeparypbl IpU MOMOLIM KUIKOCTHOIO TEPMOMETpa M JaTyuKa

TEMIEPATYPHI.



6. [IpoBenenue uccie10BaHus MO MPOBEPKE TMIOTE3bI: JATBHOCTH MOJETA IIAPUKA,
NYIIEHHOTO TOPU30HTANIBHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3nea 2. IlepBoHavyaibHbIe CBeleHHS O CTPOCHHMH BellecTBA.

CrpoeHue BeliecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl. OIBITHI, J10Ka3bIBAIOLINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBrxenne dactul BemecTBa. CBs3b CKOPOCTH JBHKEHMSI YacTUL[ C TeMIIEpaTypoil.
bpoynoBckoe nBuxenue, auddysus. BzanmonelicTBue dYacTull BEIIECTBA: MPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMSI BEILECTBA: CTPOEHUE Ta30B, JKUJIKOCTEM M  TBEPABIX
(kpucTainyeckux) Tea. B3auMocBs3b MEXIy CBONCTBAMHU BEILIECTB B Pa3HbIX arperaTHbIX

COCTOSAHUAX U HUX ATOMHO-MOJICKYJIAPHBIM CTPOCHHUCM. Ocobennoctu arperaTHbIX COCTOSIHUH
BOJbI.

Jemoncmpayuu.

1. Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

2. Habmonenue nuddysun.

3. Habnronenue sBiacHUHN, OOBACHSAIOIMMUXCA NPUTSDKCHHEM WM OTTAJKHBAaHUEM

YaCTHI] BELIECTBA.
Jlabopamopuvie pabomol u onvimol.

1. Orenka guamMerpa aroMa METOAOM PSIIOB (C UCIoyib3oBaHueM (hoTorpaduwii).
2. OnpIThI 10 HAOJIOIEHUIO TEIJIOBOTO PaCIIPEHUS ra30B.
3. OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHUS.

Paznen 3. /IBu:kenne u B3auMo/ieiicTBue TeJl.

Mexannueckoe nBHKeHHE. PaBHOMepHOe M HepaBHOMEpHOE JIBMXKEHHE. (CKOpPOCTH.
Cpenssist cKOpoCTb TPY HEPABHOMEPHOM JBMKEHUH. Pacd€T MyTH ¥ BpEMEHU IBUKEHUS.

SIBnenne uHepuuM. 3aKOH MHEpUMHU. B3auMozelcTBHe Ten Kak NPUYMHA HW3MEHEHHUS
CKOPOCTH JBMKEHHUsS Tel. Macca kak Mepa MHepTHOCTH Tena. IlnotHocTe BemectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna xak XapakTepucTHUKa B3aumojeicTBus Ten. Cunma ymnpyroctd U 3akoH ['yka.
W3mepenune cuiibl ¢ MOMOULIbIO JWHAMOMETpa. SIBleHHe TATOTeHWs U cuia Tsbkectu. Cuiia
TSKECTH Ha Jpyrux IutaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
onHOI npsmoii. PaBHozaelcTByronas cuit. Cuna TpeHusl. TpeHHEe CKOJIBKEHUS U TPEHHUE MOKOSI.
TpeHune B npUpoie U TEXHUKE.

Jemoncmpayuu.

Habmonenrne MexaHHUeCKOro JABMKEHUS Tea.

H3mepeHne ckopocTy NpSIMOIMHEHHOTO ABMXKEHHUS.
HabGnronenue siBeHus HHEPITUN.

Habmoienue n3MeHeHus: CKOpocTy MPH B3aUMOJICHCTBUH TEII.

akrwdPE

CpaBHEHHE MacC MO B3aUMOJICUCTBUIO TEN.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopuvie pabomol u onvimol.

1. Omnpenenenne cKOpoCTH paBHOMEPHOTO IBHKEHUS (IIApUKa B )KUJIKOCTH, MOJEIIN
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiajee).

2. OrmpeziesieHHe CpeIHEH CKOPOCTH CKOJIBKEHUsT Opycka WM IIapuKa T0
HaKJIOHHOM IJIOCKOCTH.



3. Onpeznenenue IWIOTHOCTH TBEPAOIO TeNIA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsDKEHUS (AedopMarium) npyKuHbI
OT NPUJIOKEHHON CHUJIBL.

5. OnbITHL, TEMOHCTPUPYIOIINE 3aBUCHMOCTHh CHIIBI TPEHHUSI CKOJBKEHHUS OT Beca
TeJa ¥ XapaKTepa COMPHUKACAIOLINXCS TTOBEPXHOCTEH.

Pasznen 4. laBjieHne TBEPABIX TeJl, JKMIKOCTEH U ra3oB.

Haenenne. CrocoObl yMEHbLIEHHS W yBEJIMUYEHUs JaBieHusa. JlaBieHue rasa.
3aBUCHUMOCTb JaBJIEHUs Taza oT 00bEMa, TeMieparypsl. Ilepenaua naBneHust TBEpABIMU TEIaMH,
KHUJIKOCTSIMM U ra3amu. 3akoH Ilackans. IIHeBMaTHMueckue MamuHbl. 3aBUCUMOCTb JIaBJICHUS
KHUIKOCTH OT riyOmHbl. [mapocratmueckuit  mapagokc. CooOmarommuecst — COCY/BI.
['mapaBiaryecKue MEXaHU3MBI.

Atmocdepa 3emnn u atMocepHoe aaBneHue. [IpUYMHBI CyIIECTBOBaHUS BO3YIIHOM
obooukn 3emymm. OnwiTr Toppuyermm. M3mepenue atmMocdepHOro maBicHHs. 3aBUCHMOCTH
aTMOC(EpHOro JaBJCHHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopsl ans u3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JlelicTBUEe KMJIKOCTM M Ta3a Ha MOrpy)XKEHHOE B HHUX Telo. Brltankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozgyxomuaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPATYPHI.

2. [lepenada naBiaeHuUs KUIKOCTHIO U FA30M.

3. CooOmiaromnuecs COCY/Ibl.

4, I'mppaBnuyeckuit mpecc.

5. [TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

6. 3aBHCHMOCTh BBITAQJIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tena U
MJIOTHOCTHU KUIAKOCTH.

7. PaBeHCTBO BBITAIKMBAIOILIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

8. VYcnoBue miaBaHus TeN: TUIABaHWUE WM TIOTPY>KEHHE TN B 3aBHCHUMOCTH OT

COOTHOIIIEHUS TUTOTHOCTEH TeJla U KUJIKOCTH.
Jlabopamopuvie pabomsl u onsimol.

1. HccnenoBanne 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa MOTPYXEHHOW B
KUJKOCTh YacTH TeJa.

2. OmnpeneneHre BBHITAIKUBAIONICH CUJIBI, ACHCTBYIONIEH Ha TeNo, MOTPYXKEHHOE B
KUIKOCTbD.

3. [TpoBepka HE3aBUCUMOCTH BBHITATKUBAIOIICH CHIIBI, JCUCTBYIOIIEH Ha TElO B

KUIKOCTH, OT MacChl TeJa.

4. OnBIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAOIIEH CHJIbI, EHCTBYIOIIEH
Ha TeJO0 B JKHUJIKOCTH, OT 00BEMa MOrpYKEHHOH B KHUAKOCTh YacTU Tela U OT IUIOTHOCTH
KUIKOCTH.

o. KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHUE JIOAKU U ONpereiieHUue €€
IPY30I0ABEMHOCTH.

Pa3nea 5. PaGoTa m MOIIHOCTD. JHEprus.

Mexanunueckast pabota. MOITHOCTb.



[IpocTeie MexaHWU3MBI: pbluar, OJIOK, HAKJIOHHas IJIOCKOCTh. [IpaBuio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXAHUKH.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexanunueckass 3Heprus. KuHeTtmueckas W mnoTeHUuanbHas s3Heprus. l[IpeBpaunieHue
OJIHOTO BU/Ia MEXaHUUYECKON 3HEPTUHU B APYroil. 3aKOH COXpaHEHUS! PHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. [Ipumepsl POCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomot u onvimel.

1. Omnpenenenne pabOThl CUIIBI TPEHUS MpPU PABHOMEPHOM [IBIXKEHUHM Teja IO
TOPU30HTAJILHON TOBEPXHOCTH.

2. HccnenoBanue ycioBui paBHOBECHUS pblyara.

3. N3mepenne KII/] HakIOHHON ITIOCKOCTH.

4. N3yuyenue 3aK0Ha COXPAHEHUS MEXaHUYECKOW SHEPI M.

8 KVIACC

Pa3pnen 6. TerioBblie IBJICHUS.

OCHOBHBIE TOJIO)KEHHUSI MOJIEKYJISIPHO--KUHETUYECKONM TEOpUU CTPOCHMS BEIIECTBA.
Macca u pa3meppl aTOMOB U MoJieKynl. OTbIThl, MOATBEP)KIAIOIIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Mopenu TBEPIOTO, KUAKOTO U Ta3000pa3HOIro COCTOSIHUM BemiecTBa. Kpucramimaeckue
u amop¢ubie Tena. OOBSICHEHHE CBOWCTB Tra3oB, XUAKOCTEH M TBEPIBIX TEJN Ha OCHOBE
MOJIOKEHUN MOJEKYISIPHO--KUHETUUECKOW Teopuu. CMadyMBaHWE M KANWUISPHBIC SIBICHUS.
TennoBoe paclIMpeHne U CxKaTHUe.

Temneparypa. CBsA3p TeMmmeparypbl CO CKOPOCTbIO TEIJIOBOTO JBH)KEHHSI YacTHIL.
Buytpennsis aHeprus. CnocoObl W3MEHEHHUsT BHYTPEHHEW OJHEpPruM: TeIuionepenavya u
coBeplieHre paboThl. Buasl Teronepenaun: TeriIonpoOBOAHOCTh, KOHBEKIIUS, H3ITYYCHHUE.

KonnuecTBo Temnorel. YaenbHas TEMIOEMKOCTb BelecTBa. 1e€miooOMEH U TEIIoBOE
paBHOBecHe. YpaBHEHHUE TeIUloBoro OanaHca. IlnaBneHue m oTBepleBaHHE KPUCTANIMYECKUX
BEIIECTB. YJelbHas TemioTa IaBieHus. [lapooOpa3oBanue u koHjeHcanus. Mcmapenue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHWsA. 3aBUCUMOCTh TEMIEPATyphl KHUIICHHUS OT
aTMoc(hepHOTo TaBICHHS.

Bnaxnocts BO3ayXa.

DHeprus TOIMBa. Y IeibHas TEII0Ta CTOPAHUS.

[Mpunmuner pabotel TemnoBbix aurareneid KIIJ TemmoBoro masurarens. TermoBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEbI.

3aKOH COXpaHEHHS U MPEBPALLEHUS SPHEPTUU B TEIUIOBBIX MTpoleccax.

Hemoncmpayuu.

1. Hab6nronenne 6poyHOBCKOTO JBMIKEHUS.

2. Hab6mronenue nuddys3un.

3. HabmroieHue siBJICHUI cCMaYMBaHUS M KAMAUTSIPHBIX SBICHUM.

4, Habmroienre TemmoBoro paciupeHus Ted.

5. W3MmeHeHne [aBieHHWsl Ta3a TpU H3MEHEHHMH OOBEMAa W HArpeBaHUU WIHU
OXJIAKICHHUU.

6. [TpaBuiia u3MepeHus TeMIepaTypsbl.



7 Bunp! Teruionepenaun.
8. OxJtaxIeHue PHU COBEPIICHUH PAOOTHI.
9 HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CHUJIAMHU.

10.  CpaBHeHue TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. Habnronenue kuneHusi.

12.  HaGmropeHue MOCTOSHCTBA TEMIIEPATYPhl IIPU IJIaBJICHUU.

13. Moieny TEeIOBhIX IBUTATENEH.

Jlabopamopnusie pabomot u onvimel.

1. OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO IPUTSKEHHUS.

2. OnbITHI IO BBIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

3. OnpIThl IO HAOJIOAEHUIO TEIJIOBOIO PACIIMPEHUS T'a30B, KUIKOCTEH U TBEPABIX
Tel.

4, Ornipezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.

5. OnBITHI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh JIaBIIEHUS BO3AyXa OT €ro o0béma u
HArpeBaHUs WINA OXJIaKICHUSI.

6. [TpoBepka THUMOTE3bl JMHEHHOW 3aBUCUMOCTH JIMHBI CTOJIOMKA JXKUAKOCTU B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

1. HaGmionenue  u3MeHeHUs  BHYTPEHHEW OSHEPrUM Tejla B Pe3yJibTare
TEIUIOTIepeIauy U paOdOTHl BHEITHUX CHII.

8. HccnenoBanue siBieHHUs TEIJI000MEHa MPU CMEIIMBAHUHM XOJOTHOW W TOpSUei
BOJIBI.

9. OmnpezneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOIO BOAOH HpH TeriooOMeHe ¢
HarpeTbIM METaJNIMYECKUM I[IUIHHAPOM.

10.  Onpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA.

11.  HccnenoBanue npolriecca UCIIapeHusl.

12.  OnpeneneHue OTHOCUTENBLHON BIAXKHOCTH BO3/yXa.

13.  Omnpenenenue yaenbHON TETJIOTHI TUIABJICHUS JIb/A.

Pa3nes 7. DiekTpuyeckue M MATHUTHBIE SIBJICHHS.

Onextpuszanus Ten. /IBa poaa ayeKTpudeckux 3apsaoB. B3aumoneilcTBue 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aWMOJEWUCTBUS 3apSKEHHBIX T€I OT BEJIUYUHBI
3apsI0B U PacCCTOSTHUS MEX]y TEIAMH).

Onexrpuueckoe none. Hanpssk€HHOCTh anekTpudeckoro nois. [lpuHnun cynepnosunuu
IEKTPUYECKUX ITOJIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaoB. DJIEMEHTapHbIN dJeKTpuuecKuil 3apan. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOT0 3aps/a.

DJIEKTPUYECKUN TOK. YCIOBUSI CYIIECTBOBAHUA JJIEKTPUUYECKOrO ToKa. McTouHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DJIEKTPUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onextpuueckas unenb. Cuna TOKa. OieKTpuueckoe HampsbkeHue. ConpoTHBiIeHUE
IIPOBOJAHMKA. YJIEIIbHOE CONPOTUBJIEHHME BemlecTBa. 3akoH Owma Juisi ydacTka LEMu.
[TocnenoBarenbHOE U MapajIENbHOE COEJUHEHNE TPOBOJHUKOB.

PabGota ¥ MOUIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyns—JleHma. Dnextpuyeckue
LENH U OTPEOUTENHN AIEKTPUUECKON 3Hepruu B ObITy. KopoTkoe 3ambIkaHue.



[TocTostHHBIE MarHWTHI. B3aummoaeicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe mMode.
MaruauTtHoe noje 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnbiT Dpctena. MaruutHoe osie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOrO TOKa. lcnosb3oBaHue
AJIEKTPOJIBUraTEsIeH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apagess. SBiaeHue daeKTpoMarHuTHOM uwHAykuuu. IlpaBuiio Jlenna.
OnekrporeHepatop. CrocoObl MOMyYeHUS JIIEKTPUUYECKOW SHEPruu. ODIJIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1. DneKkTpusanus Ted.

2. JIBa poja JIEeKTPUUECKUX 3apsI0B M B3aUMOJICHCTBHE 3apsDKEHHBIX TEIL.

3. YCTpOUCTBO U IEHCTBHE IEKTPOCKOIIA.

4. DeKTpocTaTHUeCcKasi HHIYKIHUS.

5. 3aKOH COXpaHEeHHUsI SJICKTPUUECKUX 3apsIOB.

6. [TpOBOAHMKY U TUIIIEKTPUKHU.

7. MonenrpoBaHue CUIOBBIX JIMHUHN DJIEKTPHUUECKOTO MOJIS.

8. HIcTOYHUKY TOCTOSTHHOTO TOKA.

9. JlecTBUS 2IEKTPUUECKOT0 TOKaA.

10. DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

11. ["a30BbIii pa3psa.

12. H3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13.  H3mepeHue 31€KTPUUECKOr0 HAIPSKEHHS BOJIETMETPOM.

14.  Peocrar u Mara3uH CONpPOTHUBICHUH.

15.  BzaumojeiicTBHE NOCTOSHHBIX MarHUTOB.

16. MogenupoBaHue HEBO3MOXKHOCTHU Pa3JIeJIEHUs MOJIFOCOB MarHUTA.

17. MogenupoBaHUe MarHUTHBIX MOJEH NOCTOSHHBIX MAarHUTOB.

18. OmneIT OpcTena.

19. MarnuTtHoOe 1ojie TOKa. JJIEKTPOMArHHmT.

20.  JlelicTBME MarHUTHOTO TOJISl HA IPOBOJHHUK C TOKOM.

21.  DAexTpoIBUTATENh MOCTOSTHHOTO TOKA.

22.  HccnenoBaHue SBJICHUS AJIEKTPOMarHUTHON MHIYKIINU.

23.  OmnbiTel Dapajes.

24.  3aBUCMMOCTb  HAallpaBICHHMS  HWHAYKIHMOHHOIO TOKAa OT  YCIOBMHA  €ro
BO3HUKHOBEHHUSI.

25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onvimol.

1. OnpITBl 1O HAONIONCHHWIO  DJEKTPU3AllMM  Tel  HMHAYKOWEH W TIpU
COIPHUKOCHOBEHUH.

2. HccnenoBanue ASWCTBUS SJICKTPUIECKOTO MOJIS Ha TPOBOJAHUKU U TUIICKTPUKH.

3. COopka u IpoBepKa padOTHI NEKTPHUIECKOH IETH MTOCTOSHHOTO TOKA.

4. W3mMepenue U peryimpoBaHue CUJIbI TOKA.

5. W3mepenue U peryampoBaHue HaNpsHKEHUS.

6. HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HWIYLIETO 4Yepe3 pe3UucTop, OT

COITPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.



7. OnBIThI, JEMOHCTPUPYIOMIME 3aBHUCUMOCTb 3JEKTPUUYECKOTO COMPOTHUBICHUS
MIPOBOJIHUKA OT €r0 JJIMHBI, IJIOIIA U MONEPEYHOT0 CEUCHHS U MaTepuara.

8. [TpoBepka mpaBuiia CIOKEHUSI HAIPSDKEHUH TPU TOCIEI0BATEIILHOM COSIMHEHUH
JIBYX PE3UCTOPOB.

9. ITpoBepka mpaBuiia JUIs CHJIBI TOKA IIPU HapauIeIbHOM COETUHEHUH PE3UCTOPOB.

10.  Omnpenenenue pabOTHI ITEKTPUUECKOTO TOKA, HYIIETO Yepe3 Pe3UCTOp.

11.  OmnpexeneHue MOIIHOCTH IEKTPUIECKOTO TOKA, BBIICISIEMOI Ha PE3UCTOPE.

12. UccnemoBanwe 3aBUCHMOCTH CHJIBI TOKa, MJIYIIEr0 dYepe3 JaMIOYKy, OT
HAIpsDKeHUS Ha HEH.

13.  Onpenenenune KI1J] HarpeBarens.

14.  HccnemoBaHue MarHUTHOTO B3aMMOICHUCTBUS MIOCTOSTHHBIX MAarHUTOB.

15.  M3yuyeHwe MarHMTHOTO TOJS IMOCTOSIHHBIX MAarHUTOB MpPH UX OOBEIWHEHUU H
paszieneHuH.

16.  UccnenoBanue AeHCTBHS SIEKTPHUECKOrO TOKA HA MAarHUTHYIO CTPEJIKY.

17.  OnbITbl, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJIbl B3aMMOJEHCTBHS KaTYIIKH C
TOKOM U MarHWTa OT CHJIBI TOKA U HAIIPABJICHUS TOKA B KaTYIIIKE.

18.  UzyueHwue neicTBUS MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19.  KoncrpynpoBaHue U u3y4eHue paboThl JIEKTPOIBUTATEIS.

20.  Hzmepenue KIIJ] anexTpoaBUraTeIbHON YCTAHOBKH.

21.  OnbITBI TO  WCCICNOBAHUIO  SIBJICHUS  DJICKTPOMATHUTHOM  WHAYKIIHH:

HCCICIOBAaHUC W3MCHCHHUI 3HAYCHUS U HaIlrpaBJICHUA WHAYKIIMOHHOI'O TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUs.

Mexannueckoe aBmxeHne. MartepuanpHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXAHUYECKOTO JIBWKEHUs. PaBHOMepHOe mpsMoiuHEiHOoe JBukeHue. HepaBHoMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHsisi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JIBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHelHoe aBmkeHue. CBoOOJHOE TajeHUE.
Omnbitel ["anmes.

PaBHOMepHOE nBHXKEHME N0 OKpYXHOCTHU. Ilepuon u yactota obpauienus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHHE.

ITepBbiit 3axoH HerotoHa. Bropoii 3akon Herorona. Tperunii 3akoH Herorona. Ilpuniun
CYNEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHS: CHiia TPEHUS CKOJBXKEHUS, CHJIa TPEHUS
MOKOSI, IPYTH€ BUJbI TPEHHUS.

Cuna TsKECTM M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJleHusl.
[Bmwxenne mnmaHer Bokpyr Connna. IlepBas kocmmueckass ckopoct. HesecomocTs u
[EepPErpy3KHu.

PaBHOBecue marepuanibHON TOYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPHOTO
TeJa C 3aKPEIJIEHHOMN OChIO BpallleHus. MOMEHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3smeHnenue nMmiynsca. MMmynbe cuibl. 3aKOH COXPAaHEHUS! MMITYJIbCA.
PeakTuBHOE IBHKEHUE.



Mexannyeckas paboTra U MOIIHOCTh. PaboTa cui TsokecTH, ynpyroctd, TpeHus. CBssb
sHeprun u pabotel. [loTeHUManbHas SHEPrus Tena, MOJHATOrO HaJ TOBEPXHOCTHIO 3EMIIH.
IToTrenumanbpHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Jemoncmpayuu.

1. HaOnroneHne MeXaHMYECKOro J[BMXKEHMsS Telda OTHOCUTEIBHO pa3HbIX Tell
OTCU€Ta.

2. CpaBHeHHe myTell M TpaeKTOpUM JABMXKEHHMS OJHOTO M TOro K€ Teja
OTHOCHUTEJIBHO pa3HbIX TeJl OTCUETA.

3. W3mepeHne cKopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUSL.

4. HccnenoBanue Npu3HakoB PAaBHOYCKOPEHHOTO JIBUKEHHUS.

S. Habumronenue nBM>XeHUs Tejla 0 OKPYKHOCTH.

6. HabGmonenne MexaHWYecKUX SIBJICHHM, NPOUCXOASIIMX B CHUCTEME OTCUETA
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHHM OTHOCUTEJIbHO KaOMHETa (U3UKH.

7. 3aBUCUMOCTb YCKOPEHHs Tejla OT Macchl Tela U IeHCTBYIOLIEH Ha HErO CHUJIBL.

8. HaOGnronenue paBeHCTBa CUII IIPU B3aUMOJCHCTBUY TEJ.

9. M3meHeHue Beca Tela Ipu YCKOPEHHOM JIBUKEHHUU.

10. Ilepenaya nMIrynbca Ipyu B3aUMOJEHCTBHAN TEIl.

11.  TlpeoOpa3oBaHus SHEPTUU IPU B3aUMOJCHCTBUU TEN.

12. CoxpaHeHue UMIYJIbCa IPU HEYIPYTOM B3aMMOICHCTBHH.

13.  CoxpaHeHue UMIyJbca IpH a0COIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14.  HaOGmroneHue peakTUBHOTO JBU)KEHUS.

15.  CoxpaHeHue MEXaHWYECKON SHEPTHH MPHU CBOOOTHOM Ha/IeHUH.

16.  CoxpaHeHHe MEXaHMYECKON OSHEpruM NpHU ABWKEHMM Tela MOojA JeHCTBUEM
HPY>KUHBI.

Jlabopamopuvie pabomol u onvimol.
1. KoHcTpynpoBaHue TpakTa Ui pa3roHa M JaJIbHEUIIEro paBHOMEPHOTO JBUKECHUS
IapuKa Ujin TCIICIKKU.

2. Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHHs OpycKa WM JIBU)KEHUS LIapuKa 1o
HAaKJIOHHOM INIOCKOCTH.

3. Omnpenenenne yCcKOpeHHs Teja IPU paBHOYCKOPEHHOM JIBJKEHUU 110 HAKJIIOHHOW
IJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPH PABHOYCKOPEHHOM JIBUYKEHUU

0e3 Ha4aJIbHON CKOPOCTH.

5. [IpoBepka THUMOTE3bI: €CIM NPU PAaBHOYCKOPEHHOM JBIKEHUU 0Oe3 HadaabHOU
CKOPOCTH IIYTHM OTHOCSATCS KaK psJ HEUYETHBIX YHUCEN, TO COOTBETCTBYIOIIME MPOMEKYTKU
BPEMEHU OJIMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHHUSI OT CHJIBI HOPMAaJbHOTO
JTABJICHUSI.

1. Omnpenenenne KodhUIIMEHTA TPEHUS CKOJBKCHHS.

8. Onpenenenue )XECTKOCTU MPYKUHBI.

9. Onpenenenue pabOTHl CHIIBI TPEHUS TPU PABHOMEPHOM [BMKCHUHU Teja IO

TOPU30HTAILHOM MMOBEPXHOCTH.



10.  Ompenenenne pabOTHI CUJIBI YIIPYTOCTH MPU MOIBEME Tpy3a ¢ MUCIOJIB30BAHHEM
HETOABIKHOTO U TIOABHKHOTO OJIOKOB.

11. N3ydeHune 3aKkoHa COXpAHEHUS SHEPTUH.

Pazgen 9. Mexanuueckue KoJ1e0aHUS U BOJIHBI.

KonebarenpHoe nBumxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWI: MEPHOM, 4acToTa,
ammuntyna. MaTtematuueckuid W NPYXUHHBIA MasTHUKU. [IpeBpaiieHue »sHepruu mnpu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue kosiebanus. Boinyxxaennsie konebanus. Pesonanc. Mexannyeckue BOJHBI.
CaoiicTBa Mexanndeckux BoJiH. [IposionbHbIe U monepeyHblie BOJIHBL. J[JTMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHHs. MexaHn4ecKue BOJIHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK u yIbTpa3ByK.

Jemoncmpayuu.

Habmonenune xonebanuil Ten noj 1eHCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmtoienue BBIHYKIEHHBIX KOJI€OAaHUI U pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

Habmroienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

ok wbdE

AKYCTHUYECKHI1 pe30HaHC.
Jlabopamopuvie pabomol u onvimol.

1. Omnpenenenue 4acToThl U Ieproia KoieOaHui MaTeMaTHYecKoro MasTHUKA.
2. Omnpenenenye 4acToThl U Ieproia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MepHOJa KOJeOaHUH MOJBEIIEHHOTO0 K HUTH Ipy3a

OT JUIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH Nepuojia KojeOaHWM NpPYKUHHOTO MasTHUKA OT
Macchl Ipy3a.

S. [TpoBepka He3aBUCUMOCTH NepuoJia KosebaHui rpy3a, MOABEIIEHHOIO K HUTH, OT
Macchl Tpy3a.

6. OnbIThI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTH IEpHoJa KojieOaHUN MpYKUHHOTO
MasTHUKA OT MacCChl Ipy3a U )KECTKOCTHU IPYKUHBI.

7. W3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Pa3neua 10. D1eKTpOMarHuTHOE MOJ1e M 3JIeKTPOMAarHUTHbIE BOJIHBI.

ONEKTPOMarHuTHOE TOJIE. DJIEKTPOMAarHUTHbIE BOJHBI. (CBONMCTBA 3JEKTPOMArHUTHBIX
BoJIH. [lIkasa 31eKTpOMarHuTHBIX BOJH. Mcrionb30BaHUE 2JEKTPOMArHUTHBIX BOJIH AJII COTOBOM
CBSI3H.

DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
1. CBoIICTBA JIEKTPOMAarHUTHBIX BOJIH.
2. BonHoBbIe cBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3ydeHne CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3znea 11. CBeToBLIe IBJICHUS.

JlyueBasg mopens cBera. Mcrtounuku cera. [IpsMOSIMHENHOE pacpOCTPAaHEHHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaio. 3akKOH OTpa)XE€HUsI CBETA.



[Ipenomnenue cBera. 3akoH npeaomieHus cBera. [loiHOe BHyTpeHHEe OTpaKeHHE CBETa.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAAX.

JIunza. Xon nyueit B smH3e. OnTuueckas cuctema (oToamnmapara, MUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1abHO30PKOCTb.

Paznoxenune Oenoro cera B crekrp. OnbiTel HbroToHa. CrokeHHE CHEKTPAIbHBIX
uBeToB. /lucnepcus ceera.

Hemoncmpayuu.
[TpsiMonMHENHOE pacIpOCTPAHEHHUE CBETA.
Otpaxkenue cBera.
[Tony4yenue n300paXkKeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTu4eckuii CBETOBOI.
Xon sryueit B coOnparomieit JmHse.
Xox J1ydeil B paccenBarolel JIMH3E.
[Tony4yeHnne n300paxeHuit C MOMOIIBIO JIMH3.
[Tpuniun peiictBus goroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

© N WNE

10. Mozens riasa.

11.  Paznoxenue 6€IOro CBETA B CIIEKTP.

12.  Tlomydenme 0GelIOTO CBETA MPU CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopuvie pabomsl u onsimol.

1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPA)KEHHUSI CBETOBOTO JIy4a OT yIJia TaIeHHs.

2. N3yueHne xapakTepUCTHK U300paXkeHus MpeaMeTa B IIJIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCUMOCTH Yrila MpEJOMJIEHHsS CBETOBOIO Jiyya OT Yyria
naJIeHUs Ha TPaHMLIE «BO3AYX—CTEKIION.

4. [Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

S. Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIbI COOMPAIOIIEH JIMH3BI.

6. OnBITHI MO Pa3JI0KEHNIO OEJI0ro CBeTa B CIIEKTP.

1. OnbITHI 10 BOCHPUATHIO LIBETA MPEAMETOB IPU UX HAOIIOJEHUH Yepe3 1BETOBbIE
(GWIBTPBIL.

Paszpnen 12. KBanTOBBIC SIBJICHUS.

OmnbiThl Pezepdopna u rianerapHast Mmozeb aroma. Mogens aroma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oeta- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sJpa.
Hyxnonnas wmognens aromHoro sapa. Mszoronel. PaavoaktuBHble mnpeBpamieHus. llepuon
MOJTypacnaaa aTOMHBIX sIJIEp.

SnepHble peakuu. 3aKOHBI COXPAaHEHHsI 3apsIOBOTO U MacCCOBOT'0O YHMCEN. DHEPTHUs CBA3H
aToMHbIX sifep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIC OPTaHU3MBI.

Jemoncmpayuu.

1. CrHexTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

2. CrieKTphl pa3aMyHbIX I'a30B.

3. CnexTp BogOpoIa.

4 Hab6nronenue tpexoB B kamepe BuibcoHa.



5. PaboTa cuéTrunka HOHU3UPYIONTUX U3TyUECHUH.

6. Peructparus uznydeHus mpupOIHBIX MHHEPAJIOB U TIPOJTYKTOB.

Jlabopamopmuvie pabomul u onvimol.

1. HaGuroieHre CIUTONIHBIX U JIMHEWYaThIX CIIEKTPOB H3TYICHHUS.

2. HccnenoBanue TPEeKOB: M3MEPEHUE SHEPTUU YACTHIIBI IO TOPMO3HOMY MyTH (TI0
doTorpadusm).

3. N3mepenne paagnoakTHBHOTO (PoHA.

IToBTOPUTENBHO-00001IAO M MOAYJIb.

[ToBTOpUTENBbHO--0000IIAIOIUI  MOIYAb MpeJHa3HAYeH Ui CHUCTEMaTH3aluu U
0000111IeHUsT TIPEMETHOTO COJICPYKAHHS U OTBITA AEATEIILHOCTH, IPUOOPETEHHOTO MPU U3yYCHUN
BCETO Kypca (DM3MKH, a TaKkKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
¢uzuke st 00ydarommxcs, BBIOPABILINX 3TOT Y4€OHBIH MpeIMET.

[Ipy wW3yyeHMH JAHHOTO MOJYJS pEWIM3YIOTCS U CUCTEMaTH3UPYIOTCS  BUbI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrmeduBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNpeMETHBIX IJIAaHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (OpMUPYETCs E€CTECTBEHHOHAY4YHAas
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJEJIOBAHMS SIBIICHUM NPUPOABl U TEXHUKH,
OBJIAJICHUE YMEHUSIMU OOBSICHATh (UINYECKUE SIBICHHS, NPUMEHSS TMOJyYeHHbIE 3HAHUS,
pelaTh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U SKCIIEPUMEHTAJIbHbIE.

[IpuHIMIIUATIBHO JEATEIBHOCTHBIM XapakTep JaHHOIO pas3fena peaiu3yeTcs 3a CU€r
TOT0, YTO 00Y4aIOIIMECS BHIMOIHIIOT 33aHUsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMU pACIIO3HABAaTh M HAay4yHO OOBICHATH (PU3HUECKUE
ABJICHUS B OKPYKAIOILEH IPUPOJIE U TIOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEAOBAHUS (PU3MUECKUX SBJICHUH, B TOM YHUCIIE JUIS
IIPOBEPKHU TMIIOTE3 U MOJIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHAT, HayuyHble OCHOBBI Haumboyiee BaXKHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTHI, HallpuMep, NMPAKTUYECKOTO0 HCIIOJIB30BAHUS Pa3IMYHBIX UCTOYHUKOB 3HEPIMH Ha
OCHOBE 3aKOHa IPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BH/I0B DHEPTHH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

N3ydyenne ¢Gu3nku Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHsS HAIPaBJICHO Ha
JTOCTHKEHUE THYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

B pesynbrare usydeHuss (U3MKH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
obyyaromierocs OyayT chOpMUPOBAHBI CIEAYIONINE TUIYHOCTHBIC PE3YJIbTATHl B YACTH:

. 1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:

. - IPOSIBJICHUE HHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSHHIO POCCHUHCKOMN
¢du3nuecKoil HayKu;

J - IEHHOCTHOE OTHOIIEHUE K TOCTUKEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;

J 2) IPa’IaHCKOI0 ¥ T1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

J - TOTOBHOCTh K aKTHBHOMY YyYacTHIO B OOCY)XIEHHH OOIIECTBEHHO 3HAUYUMBIX H

ATUYECKHUX MPOOJIeM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHXKEHUH (pu3ukw;
o - OCO3HAaHUE BAXHOCTU MOPAIBHO--3TUYECKUX MPHUHIMUIIOB B JACATEIBbHOCTH
y4€HOrO;



. 3) 3cTeTH4eCKOr0 BOCTIUTAHMS

° - BOCIPHSITHE OSCTETHYECKUX KadecTB (PU3UYECKOW HAyKW: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

° 4) IEHHOCTH HAYYHOT0 MO3HAHUS:

° - OCO3HAHME IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO HMHCTPYMEHTA IMO3HAHUS
MHpPa, OCHOBBI pa3BUTHS TEXHOJIOTHH, BAXKHEHIIICH COCTABIISAIONMICH KYIbTYPHI;

° - pa3BUTHE HAyYHOH JHOOO3HATEIBLHOCTH, HWHTEpEca K HCCIEI0BATEIbCKON
JIeITEIbHOCTH;

° 5) dopMupoBanusi KyJbTYpPbl 310POBbs U IMOIUOHAJIBLHOTO 0JIATONOJIYYMSI:

° - OCO3HaHWE IICHHOCTH Oe30macHoro oOpa3a JKU3HU B COBPEMEHHOM

TCXHOJIOTHYECKOM MHUPC, BAKHOCTHU IIPaBUII 0e301acHOTO MNOBCACHWA Ha TPAHCIIOPTC, HaA
aoporax, € 3JICKTPUICCKUM U TCIIJIOBBIM 06OPYI[OB8,HI/ICM B IOMAIIHUX YCJIOBUAX;

. - c(OpMHUPOBAHHOCTH HaBBIKA peIIeKCUU, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY U
TaKOT0 K€ MpaBa y APYroro 4eJIOBeKa;

° 6) TPY10BOr0 BOCIIUTAHUSA:

o - aKTUBHOE Yy4YacTH€ B pEIICHUU NPAKTHUYECKUX 3a1ad (B paMKaX CeMbH,

o0pa3oBaTeNbHONl  OpraHu3aluy, TOpoja, Kpas) TEXHOJOTMYECKOM H  COIMAIbHOMN
HAIPaBIEHHOCTHU, TPEOYIOIIUX B TOM YKCie U (PU3HMUECKUX 3HAHUI;

. - HHTEpEeC K MPAKTUYECKOMY H3y4eHUIO0 podeccui, CBI3aHHBIX C PU3UKOM;
. 7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:
. - OpHEHTallUd Ha TMpPUMEHEHHe (QU3NYECKUX 3HAHWM AN pelleHus 3auad B

00JIlacTH  OKpYy)Karolieh cpeapl, IUIAHUPOBAHUS TOCTYNKOB M OIIEHKM HMX BO3MOXHBIX
IIOCJIEICTBHUM JIJIS1 OKPYKAIOIIEH Cpebl;

o - OCO3HaHHWe TIJI00AJIBHOTO XapakTepa HSKOJIOTMYECKHUX MpolieM MU IMyTed ux
pelieHus;

o 8) aganTauuM K M3MEHSIIOUIMMCS YCJIOBHSIM COLMAJILHOW M TPHPOAHOI
cpeabl:

o - IOTPEOHOCTh BO B3aMMOJECHCTBUU MPH BBIOJHEHUH MCCIIEJOBAHUHN U MTPOEKTOB

(I)PI3H‘-ICCKOI>1 HAITPaBJICHHOCTH, OTKPBITOCTDb OIBITY U 3HAHUAM APYTHUX;

J - TIOBBIIIEHHE YPOBHS CBOEM KOMIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
JESATEIBHOCTB;

. - TOTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUN, B TOM 4YHCIE (OPMYIUPOBATH
UJeH, OHITHSI, TUIIOTE3bI O GU3NYECKUX 0OBEKTAX U SIBICHUSX;

° - OCO3HaHHWE JCPUIIMTOB COOCTBEHHBIX 3HAHWUW W KOMIIETEHTHOCTEH B 00JacTH
buzuky;

. - IUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUM;

. - CTpeMJIEHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBS3HM MPHUPOJBI, OOIIECTBA U

HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIh30BaHUEM (PU3NICCKUX 3HAHUN;
. - OILICHKa CBOMX JCHCTBUIl ¢ Y4€TOM BIMSHHUS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TIOOATBHBIX TIOCIIEICTBUN.

METANIPEJMETHBIE PE3YJIbTATBI



B pesynabrare ocBOeHMs IporpamMmbl IO (DU3MKE Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOydatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHBEpCAJIbHBbIE Yy4YeOHBbIC JCUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble Jjornueckue aeiicTBHA:

J BBISBIISITH M XapaKTePU30BaTh CYIIECTBEHHBIC IPU3HAKNA OOBEKTOB (SIBICHHIA);

J YCTAQHABJIMBATh CYHIECTBEHHBIH NpPU3HAK KIACCH(UKAIMK, OCHOBAHUS IS
00001IeHNs 1 CPAaBHEHUS;

o BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEUMS B paccMaTpuBaeMbIX (Qakrax,
JTAaHHBIX U HAOJIO/IEHUSAX, OTHOCALIUXCA K (PU3MUECKUM SBJICHUSM;

o BBISIBJISITH IPUYMHHO--CJICICTBEHHBIE CBSI3U MPU U3YYCHUU (DU3HUECKUX SIBICHUIA
U TPOLECCOB, JeNaThb BBIBOJAbl C HCIOJIb30BAaHUEM JIEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTATh TUIIOTE3BI O B3aUMOCBSI35X (PU3NUECKUX BEITUYNH;

o CaMOCTOSITENIbHO BBIOMPATh CIOCOO pemeHus y4dyeOHOW (u3nueckoi 3amadu
(cpaBHEHHE HECKOJBKHMX BAapUAHTOB pEILIECHUS, BBHIOOP HamOolee MOAXOMASIIEIO C Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckme 1eiCTBUS:

o MCII0JIb30BaTh BOMPOCHI KaK UCCIIEN0BATENBCKUII HHCTPYMEHT MIO3HAHMS,

o IIPOBOAMTH II0 CaMOCTOSITENIBHO COCTaBICHHOMY IUIAHY OIBIT, HECJIOKHBIN
¢du3nuecknit SKCeprUMEHT, HeOOIbIIOE Hcciel0BaHne (PU3NUECKOTO SBJICHHS;

J OLICHMBAaTh HA NMPUMEHUMOCTb U JTOCTOBEPHOCTh MH(OpPMALMIO, MOJIYYEHHYIO B
XO0JI€ UCCIIEOBAHNS NI DKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (pOpMYJIMPOBAaTh OOOOIIEHUs] W BBIBOJALI 1O pe3yJibTaTam
IPOBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

J IIPOrHO3MPOBATh BO3MOXKHOE JajbHelllee pa3BUTHE (PU3HMUECKHUX MPOLIECCOB, a
TaK)K€ BBIJIBUTaTh MPEANOI0KEHHUSI 00 UX Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

PabGora ¢ undopmanmeii:

o OPUMEHSATH PAa3JIMYHbIE METO/bI, MHCTPYMEHTHI M 3allpOChI TPHU MOKCKE U 0TOOpe
nH(pOpMallMU WIK JaHHBIX ¢ Y4ETOM IpeaoKeHHOU yueOHo! (u3nueckoi 3a1auu;

. aHaJM3UpPOBaTh, CUCTEMATH3UpPOBATb M  HMHTEPIPETUPOBATH  HUH(MOPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM Mpe/ICTaBICHHUS,

. CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (hOpMY MPEACTaBICHUS HH(OPMAIH U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOXKHBIMU CXeMaMH, TUarpaMMaMi, HHOW rpaduKoi u
UX KOMOUHAIMSIMH.

KoMMyHHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

J B X0JIe 00CY)XJeHHUs y4eOHOro Marepuaia, pe3yabTaToB JIAOOPATOPHBIX paboT U
IPOEKTOB 3a/laBaTh BOINPOCHI IO CYHIECTBY OOCYXIAaeMOH TEMBI W BBICKAa3bIBaTh WJICH,
HAaIleJICHHbIE Ha pPellieHue 3a/1a4i U MOoJIep KaHne OJ1aroxenaTeIbHOCTH O0IIEeHNUS;

J COIOCTABJISITh CBOM CYXACHUS C CYXIACHMSIMM IPYIMX Y4YaCTHUKOB JMajora,
OOHapy>KUBATh Pa3IMYKe U CXOJCTBO NO3ULINH;



J BBIPa)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

J nyOJIMYHO TPEJCTABIATh PE3yJbTaThl BBIIOJIHEHHOTO (U3UYECKOTO OIbITa
(9KCIIepUMeHTa, UCCIIeIOBaHUS, TIPOCKTA);

J NOHMMAaTh W UCIOJb30BaTh NPEUMYIIECTBA KOMAHAHON M WHAMBUIYAIbHOM
paboThI PH PEeIICHNH KOHKPETHON (PU3NIECKOM MPOOIEMBI;

J NPUHUMATh e COBMECTHOW JEATEIbHOCTH, OPTaHM30BBIBATh NEHCTBHSA IO €€
JOCTHXKEHUIO: PACHPEAEIATh POJIU, OOCYKIAaTh MPOLECCHl U PE3yIbTaTbl COBMECTHON PabOTHI,
0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

J BBITIOJIHATH CBOIO YaCTh PabOTHI, JOCTUTAsk KAYECTBEHHOTO PE3YJIbTaTa o CBOEMY
HaMpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMUA KOMaH/IbI;

J OLICHMBATh KAueCTBO CBOErO0 BKJIaJa B OOIMI TNPOAYKT IO KPHUTEPUSM,
CaMOCTOATENIFHO ChOPMYTHMPOBAHHBIM YYaCTHUKAMHU B3aHMMOJICHCTBUSL.

PeI‘yJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCcTBUA

Camoopranu3anusi:

o BBISIBIISITH TIPOOJIEMBbI B JKU3HCHHBIX U YYCOHBIX CHUTYaIUSX, TPEOYIOIIMUX JUIsI
peteHust GU3NIECKUX 3HAHU;

o OPUCHTHUPOBAThCSI B PAa3IMYHBIX  MOJXOJaX  MPHHATUS  PEIICHUH
(MHIUBUYyaTbHOE, IPUHATHE PELICHUS B TPYIITE, MPUHATHE PEIICHUH TPYIIOoN );

o CaMOCTOSITENIbHO COCTABIIATh AITOPUTM pelIeHUs (HU3MUECKOM 3a/1auul WK TIJIaHa
UCCIIEIOBAaHMUSI C Y4€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHUPOBATH MpeaaraéMble BApUAHTHI PELICHUM;

. JieNath BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.

CaMOKOHTPOJIb, IMOLHOHAILHBIH HHTELIEKT:

o JAaBaThb aICKBATHYIO OLICHKY CUTyallu WU NpCjiarath jiaH eé U3MCHCHUA,

. OOBSACHATh MPUYMHBI JTOCTHKEHUS (HEIOCTUXKEHUS) PEe3yJbTaTOB JESATENbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

o BHOCHTH KOPPEKTUBHI B JESITENLHOCTh (B TOM 4YHCIE€ B XOJ BBINOJTHEHUS
(U3HYECKOTO WMCCIICIOBAHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIILCTB, H3MEHHUBIIHXCS
CUTyallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

o OIICHUBATh COOTBETCTBUE Pe3yibTaTa eI U YCIOBUSIM;

o CTaBUTh ce0si Ha MECTO JPYroro 4YeloBeKa B XOJ€ CIopa WU IUCKYCCHH Ha
HAyYHYIO TeMY, IOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro;

° IpHU3HaBaTh CBOE MPaBO Ha OLIMOKY MpPH pElIeHWH (U3NYECKUX 3aJady WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMBI H TaKOE K€ MPaBO JPYTOTo.

INPEAMETHBIE PE3YJIbTATbBI

K koHiy oOyuenus B 7 Kjacce NpeAMETHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIONITUXCS YMEHH:

o HUCIIOJIB30BAaTh IIOHATHA: (I)I/I3I/I‘-I€CKI/IG Hn XUMHUYCCKUC SABJICHUA, Ha6JIIOI[eHI/IC,
AKCIEPUMEHT, MOJIEIIb, THIIOTE3a, SAMHUIBI (PU3MYECKUX BEITMYNH, aTOM, MOJICKYJIa, arperaTHbie



COCTOSIHMSI ~ BemiecTBa  (TBEpIOE, IKHUAKOE, Tra3000pa3HOE), MEXaHHYECKOE JBUIKEHUE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHENHOE), TpPaeKTOpHUs, pPaBHOACHUCTBYIOLIAas CHJIA,
nedopmarus (ynpyrasi, IacTHIeCKas ), HeBECOMOCTbh, COOOIIAIOIINECS COCYIbI;

J paznuuath sBieHus (qud¢ys3us, TEIIOBOE ABM)KEHHME YacTHI] BEUIECTBa,
paBHOMEpPHOE [IBUKCHHE, HEPAaBHOMEPHOE [IBUJKEHUE, MHEpLUs, B3aUMOACHUCTBUE Tel,
paBHOBECHE TBEPABIX TEJI C 3aKPCILUIEHHOM OCHIO BPAILLECHHs, IlepeAada HaBICHUS TBEPABIMU
TEJIaMH, JKUIKOCTAMH U Ta3aMH, aTMoc(epHOe aBJCHHE, IUIaBaHUE TeJ, MPEBpALICHUS
MEXAHUYECKOM HHEpPruM) IO OINHCAHUIO HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

J pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (DM3NYECKUX SBJICHUI B OKPYXKAIOIIEM
MHUpE, B TOM 4YHcle (pU3MUECKUe SBICHHS B MPUPOZE: MPHUMEPHI IBWKCHUS C Pa3IMIYHBIMU
CKOPOCTSIMU B >KMBOH M HEKHUBOW INPHUPOAE, NEHCTBUE CUJIBI TPEHHUS B IPUPOJE U TEXHUKE,
BIUSHUE aTMOC(EpHOro [AaBlEHUS Ha >KMBOM OpraHus3M, IUIaBaHHE pbIO, pbIYaru B Tele
YeNoBeKa, MPU ATOM MEPEBOJUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC
cBoMcCTBA (MPU3HAKHN ) GU3HUCCKUX SBICHHM;

. ONMCHIBATh M3yYEHHBbIE CBOWCTBA Te€Jl M (PU3NYECKUE SBIICHUS, MCIIONb3Ys
dbuznyeckue BeMMUMHBI (Macca, 00bEM, TUIOTHOCTh BELIECTBA, BpEMs, MyTh, CKOPOCTh, CPEIAHSS
CKOPOCTbh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, Cujla TPeHUs, JaBieHue (TBEPAOro Tena,
JKUJKOCTH, Ta3a), BHITAJKUBAIOINAs CHJIA, MEXaHW4yeckas paboTa, MOIIHOCTh, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3((ULIUEHT TIO0JIE3HOI0 JEWCTBHUS MEXAaHHW3MOB, KHHETHYECKas U
NOTEHLIMAJbHAsl DSHEPrus), NpU OMNHCAHUM MPABWIBHO TPAKTOBAaTh (U3MYECKUNH CMBICIT
UCIIOJIb3YEMBIX BEJIMYUH, MX OOO3HAUEHMs] U EAUHHUIBI (U3NYECKUX BEJIIMYMH, HAXOIUTh
(GopMyIibl, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUYMHY C JPYTUMHU BEIMYMHAMHU, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEINYMH;

J XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHMSI M INPOLIECCHI, UCIIONb3Ys
MpaBujIa CJIOKEHMs CUJl (BJI0JIb OJTHOM MpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumesna,
MpaBUJIO paBHOBECHs pbluara (OJ0Ka), «30JI0TO€ TMPABUIO» MEXAHHMKH, 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEPTUH, IPU STOM JIaBaTh CIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aIMHCHIBATH €T0
MaTeMaTU4YeCKOe BHIPAXKEHHUE;

J OOBSACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallUd MpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATh HNPUYUHHO-
-CJIE/ICTBEHHbIE CBS3HM, CTPOUTHh OOBACHEHHE W3 1—2 JIOrMYeckHX MIaroB ¢ omopoil Ha 1-2
U3yYEHHBIX CBOMCTBA (PU3UUECKUX SBICHUN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

. pemate pacy€THble 3aJauu B 1—2 JecTBHS, MCHONB3YS 3aKOHBI U (OPMYIIbI,
CBs3BIBAIONIME (PU3MYECKUE BEIMYMHBI: HA OCHOBE aHalu3a YCJIOBHS 3a/laydl 3alHChIBaTh
KpaTKOE YCIIOBHUE, IMOJACTABIATh (U3NYECKUE BEIUYUHBI B (HOPMYIBI U TMPOBOAUTH PACUETHI,
HAXOJUTh CIIPABOYHBIC JaHHBIC, HEOOXOIUMBIE JJIs PEIICHUS 33/1a4, OIICHUBATh PEATUCTUIHOCTh
MOJTy4eHHOU (PU3NUECKON BETMUNHBI,

J pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh HPU MOMOIIU (HU3MYECKHX
METOJI0B, B OINMCAaHUU MCCIEAOBAHUS BBIIEIATH IPOBEPAEMOE MPEANONIOKEHUE (TUIIOTESY),
pa3iauyaTh W MHTEPIPETHPOBATH MOJNYUYEHHBIH pe3yibTaT, HAXOAUTh OMIMOKH B XOJE OIBITA,
JIeNIaTh BBIBOJIBI 110 €T0 pe3yIbTaTaM;



J NPOBOJIUTH OIBITH MO0 HAOIIOACHUIO (HU3MUECKUX SBICHUN WM (U3NIECKUX
CBOMCTB Tell: (hOpMyIUpOBaTh IPOBEPSIEMblE MPEAINONOKEHHs, COOUpPaTh YCTAHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUS, 3alIUChIBATE X0/ OINbITa U (POPMYIUPOBATH BHIBOJIBL;

J BBINOJIHATh TPSMbIE M3MEPEHHUS PACCTOSHHS, BPEMEHH, MacChl Tena, 00béMa,
CHJIBI M TEMIIEpPaTypbl C HMCIOJIb30BAaHHUEM AHAJIOIOBBIX U LU(POBBIX MPUOOPOB, 3alUCHIBATH
NOKa3aHUs IpUOOPOB € Y4ETOM 3aJJaHHOM a0CONMIOTHOM MOrPEeIHOCTH U3MEPEHUH;

. MIPOBOJIMTH UCCIICIOBAaHUE 3aBUCUMOCTH OJTHOW (PU3UUECKON BETHMUUHBI OT IPYTOi
C UCIIOJI30BAaHUEM IPSIMbBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBIOKYILEIOCs Tejla OT
BPEMEHHU [IBUKECHUS Teja, CHJIbl TPEHHUS CKOJBXKEHUs OT Beca Tejla, KadecTBa 00paboOTKU
IIOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHJIbl TPEHUS OT IUIOLIAJAMU CONPUKOCHOBEHMS TEJ, CHUJIbI
YIPYroCTH OT YJUIMHEHUS IMPYXKHUHBI, BBITAIKHBAIOIIEH CUIbI OT 00bEMa MOrpyKEHHOM yacTu
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO TOTPYKEHO TEJO, YCIOBH IUIABAaHUS TEJN, YCIOBHH PABHOBECHS pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHUH y4eOHOTO HCCIEAOBAaHUS, COOMpPATh YCTaHOBKY M BBITOJHATH
U3MEpeHus, CcJenysd MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh peE3yNbTaThl IOJY4EeHHON
3aBUCUMOCTH (U3MUYECKUX BEIMYUH B BHUJAE NPEUIOKEHHBIX Tabmul U rpaduKoB, JenaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

. NPOBOJUTH KOCBEHHBIE M3MEpPEHUs (PU3MUYECKHX BEIMYMH (IUIOTHOCTH BEIIECTBA
KHUJKOCTH U TBEPAOIO Teja, CHJIa TPEHUs! CKOJIbKEHUs, JaBJIEHHUE BO3/yXa, BbITAJIKUBAIOIIas
cuiia, JIeHCTBYyIOIas Ha MOTPYKEHHOE B KHUJIKOCTh TeNO, KOAPQPHUIMUEHT MOJIE3HOTo JeHcTBUs
IPOCTBIX MEXAaHU3MOB), CIEys MPEIOKEHHOW WHCTPYKIMU: NPH BBINOJHEHUH H3MEPEHUM
cOOMpaTh SKCIIEPUMEHTAILHYIO YCTAHOBKY M BBIUMCIIATH 3HAUEHUE HCKOMOM BEJIMUMHBI,

J coOnrofaTh MpaBWiIa TEXHUKH Oe30macHOCTH Npu paboTe ¢ 1abOpaTOpHBIM
o0opynoBaHuEM;
. YKa3bIBaTh MPHUHILMUIBI JEUCTBUA NMPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, JUHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOJBUXKHBIN H
HEMOABIKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTh;

J XapaKTepu30BaTh MPUHLMUIIBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB ¢ OMOPOM Ha UX ONMHCaHUs (B TOM YHUCIE: MOAMUIHUKNA, YCTPOWCTBO BOJOIPOBOAA,
THJIPABIUYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOH HAcOC, apeoMeTp), HCMONb3ys
3HaHUS O CBOWCTBax (U3MUECKUX SIBICHUH M HeoO0XoAuMble (U3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

. NPUBOJIUTH MHpUMEphl (HaXOAUTh HMH(OPMALMIO O MpHUMEpax) MPaKTHYECKOIrO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHWN B TMOBCEJIHEBHOW KU3HM JJIs oOecreyeHus 0e30MacHOCTH
npu oOpalleHuu ¢ NpudopaMM W TEXHHUUECKUMH YCTPOHMCTBAMM, COXpPAHEHHs 30pPOBbS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY Karollel cpee;

. OCYILIECTBIIATH OTOOP MUCTOYHHKOB MH(popMamu B VIHTepHETEe B COOTBETCTBUU C
3alaHHbIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLUXCA 3HAaHUM M INYTEM CpaBHEHUs
Pa3IMYHBIX HMCTOYHUKOB BBIACNATH HMH(OPMAIHMIO, KOTOpas SBISETCS MPOTUBOPEUMBON WIIH
MOYXET OBITh HEJJOCTOBEPHOM;

J UCTOJIb30BaTh TIPU BBINOJHEHUHM Y4YeOHBIX 3aJaHUil Hay4HO--TIOMYJISPHYIO
auTeparypy (pU3MUECKOro cojaep)KaHHs, CIPaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,
BJIAJCTh MpPHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHPOpPMALUU U3 OIJHON
3HAKOBOU CUCTEMBI B JIPYTYIO;



. cOo3/1aBaTh COOCTBEHHBIC KPAaTKKUE MHCbMEHHBIC M YCTHBIE COOOILECHHS Ha OCHOBE
2—-3 HCTOYHMKOB HH(pOpMaLMU (PU3MUECKOrO COAEp’KaHMs, B TOM 4HUCIE IMYyOJIMYHO JeJaTh
KpaTKHe COOOLIEHMsI O pe3yJIbTaTax MPOEKTOB WM YU€OHBIX UCCIIEAOBAHUM, IPU ITOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3MKH, CONPOBOXIATh BBICTYIUICHUE
MPE3EHTALUEM;

J P BBINOJIHEHUM Y4E€OHBIX IPOEKTOB M  MCCIENOBAaHUN  pacHpenessTh
00513aHHOCTH B I'PYIIIIE B COOTBETCTBUHU C ITOCTABICHHBIMU 3a/1a4aMU, CJICAUTh 3a BBIIIOJHEHUEM
IUIaHa JEMCTBUM, aJEeKBAaTHO OLICHUBaTb COOCTBEHHBIN BKJIaJ B JAESITEIBHOCTb IPYIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECUCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIUX.

K xonmy oOyuenus B 8 kiacce mpeaMeTHbIe pe3ylbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpaxarb chOPMUPOBAHHOCTh y OOYHUAIOIINXCSI YMEHUM:

o MCIIOJIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE IBUKEHUE aTOMOB
U MOJIEKYJl, arperatHble COCTOSIHMSI BEIIECTBA, KPUCTALIMYECKHME M aMOp(HbIE Teia,
HACBILICHHBI M HEHACBILIEHHBIN ap, BIaXKHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSISI SHEPTUS,
TEIJIOBOM JIBUraTelb, SJIEMEHTAPHBIN IEKTPUUECKUH 3apsijl, JIEKTPUUECKOE 110JIE, IIPOBOJHUKH
U TUDJIEKTPUKH, TIOCTOSHHBIM JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

. pa3nuyath SIBICHUA (TEIUIOBOE PACIIMPEHUE U C)KaTUe, TeIUIoNepeayda, TENI0Boe
paBHOBECHE, CMAuyUMBaHUE, KAlWJUISIPHBIE SIBICHUSA, WCIAPEHHE, KOHJEHCAIUs, IUIaBJICHUE,
KpUcTalu3anus (OTBepAeBaHUE), KUIIEHHE, TeIulonepenaya (TeruIonpoOBOJHOCTb, KOHBEKIIMS,
U3JIy4YEHHUE), FJIEKTpU3alus Tell, B3auMOJCHCTBHE 3aps]ioB, JNEMCTBUS AIIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOIEHCTBUE MarHUTOB, JEHCTBUE MAarHUTHOTO TOJIs1 HAa IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHAasi MHAYKIMS) MO OMMCAHUIO0 MX XapaKTepHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

o pacrio3HaBaTh IpPOSBICHWE H3YYCHHBIX (DM3NYECKUX SBJICHUI B OKpYXKarollem
MHUpe, B TOM uyHclie (U3MYECKUE SBICHUS B IPUPOJAE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJICHUSI B NPUPOJE, KPUCTAJUIBI B IpHupone, udinydeHue CoiHua, 3aMep3aHue
BO/I0EMOB, MOpCKHUE OpHU3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, SJIEKTPUUECKUE SIBJICHUS B
atMoc(epe, 3IEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE IoJie 3eMJH, Ipeid MoIrocoB,
pOJIb MarHUTHOTO MOJS JUId KU3HUM Ha 3emiie, MOJSPHOE CHUSHUE, NMPU 3TOM IEPEBOJIUTH
MIPAKTHUYECKYIO 3a/1a4y B Y4eOHYI0, BBIJIEIATH CYIIIECTBEHHbIE CBOMCTBA (ITPU3HAKU) (PU3HUECKUX
SIBIICHUI;

J ONKCHIBaTh M3y4YEHHBbIE CBOWCTBA Tl M (PU3MYECKHE SBJICHUS, HCIOJb3Ys
¢buznyeckue BEIUYUHBI (TemIepaTypa, BHYTPEHHSISI SHEPrus, KOJIUYECTBO TEIUIOTHI, yJeIbHas
TEIIOEMKOCTh BEIIECTBA, y/eIbHas TEIUIOTa IJIAaBJICHMs, YAeIbHas TEIuIoTa MapooOpa3oBaHus,
yJllenbHasl TEeMJIoTa CrOpaHus TOIUIMBA, KO (UIIMEHT MOJIE3HOTO JIeHCTBUS TEMJI0BOM MAIlIWHBI,
OTHOCHUTEJNIbHAS BIAQXHOCTh BO3JyXa, JJIEKTPUUECKUH 3apsl, CHJIA TOKa, D3JIEKTPUYECKOE
HanpsDKeHUE, COMPOTHBIIEHUE MPOBOJHHUKA, YJEIbHOE CONPOTHUBIEHHE BeEIIeCTBa, paboTa U
MOIITHOCTb JIEKTPUYECKOTO TOKA), NMPH OMUCAHUU NMPABHIBHO TPAKTOBATh (PU3MYECKHIA CMBICI
UCMOJIb3YEMBbIX BEIMYMH, 0003HAYEeHUsI U €IMHULIBI (PU3HUYECKUX BEJIMYUH, HAXOIUTh (HhOPMYIIbI,
CBSI3bIBAIOIME JIAHHYIO (PU3MYECKYI0 BEJIWYMHY C JPYTMMH BEJIUYHMHAMH, CTPOUTH IpaduKu
U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIINYHH;

J XapaKTepu30BaTh CBOMCTBA Telsl, (U3NYECKHUE SBICHUS U MPOLECCHI, MCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETHYECKONM TEOPUU CTPOEHUS BEIIECTBA, IPHUHLHAII
CYNEpIIO3UIMH MoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsija, 3akoH Oma amis



ydyacTKa Lieny, 3akoH J[xoyns—JIeHna, 3akoH coXpaHEeHuUs! SHEPTUH, IPU ITOM J1aBaTh CJIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;

J O0BACHATH (hU3MUYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallUH MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh IPUUNHHO-CIIEICTBEHHBIE CBA3H,
CTpOUTh OOBACHEHHE M3 |—2 JIOrMYECKMX IIAaroB ¢ Omopoid Ha 1—2 HM3y4YEHHBIX CBOMCTBA
(du3nUecKuX SBICHUH, GPU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

J pewiatb pacy€THble 3ahaud B 2—-3 NEWCTBUSA, UCIHOJb3Yd 3aKOHBI U (HOPMYIIbI,
CBSI3bIBAIOIIME (DU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBHSA 3a7aydl 3alMChIBATh
KpaTKOE YCJIOBUE, BBISIBJISATH HEJOCTATOK JAHHBIX I PEIIECHUs 3aJauyd, BbIOMpaTh 3aKOHBI U
dopmynbl, HEOOXOoAUMBIE ISl €€ pelIeHHs, MPOBOAUTh PAacd€Thl M CPABHUBATH IOJIYYCHHOE
3HaYeHHEe (PU3NIECKON BETMUMHBI C U3BECTHBIMU JIAHHBIMH;

o pacrio3HaBaTh MpoOJIEMBl, KOTOPbIE MOXHO PEIIUTbh MPU HNOMOIIU (PU3HUYECKUX
METOJIOB, HCIOJIb3YSl OINMCAaHUE HCCIEJOBAHMs, BBIIEISATH IPOBEPSEMOE IPEIOI0KEHHE,
OLICHMBATh MPaBUJIBHOCTh MOPSAKA POBEACHUS UCCIIEI0BaHMS, 1€1aTh BHIBOJIBI;

o IPOBOJIUTH OIBITH 10 HAOIIOAECHUIO (U3MUECKUX SBICHUN WM (U3NYECKUX
CBOWMCTB TeN (KamwUIApHBIC SIBICHUWS, 3aBUCHMOCTH [aBJICHUS BO3AyXa OT €ro o0béma,
TEMIEPATypbl, CKOPOCTU IpoLecca OCTbIBAHWS W HArpeBaHusi IpPU HU3JIy4YEHUU OT IBETa
u3yyarouie (morsiouiaronieif) MoBEpXHOCTH, CKOPOCTb HCIAPEHMsI BOJIBI OT TEMIEpPaTypbl
AKHUJIKOCTH U IUIOIIAN €€ MOBEPXHOCTH, HJIEKTPU3ALUA TNl U B3aUMOJAEHCTBHE JIEKTPUUECKUX
3aps0B, B3aUMOJECHCTBUE IIOCTOSHHBIX MAarHWTOB, BU3yaJlM3allUs MarHUTHBIX IIOJIEH
IIOCTOSIHHBIX MAarHWTOB, JEHCTBUS MarHUTHOIO IIOJISI Ha IPOBOJAHMK C TOKOM, CBOMCTBa
AJIEKTPOMAarHuTa, CBOWCTBA  3JIEKTPOJBUTIATENII  IOCTOSHHOTO  TOKa):  (OPMYIHPOBAThH
IpoBepsieMble MPEINOI0KEHHU, COOUPaTh YCTAaHOBKY M3 MPEUIOKEHHOIO 000pyl0oBaHMA,
OTNMCHIBATh X0/ ONbITAa U (OPMYIUPOBATH BHIBOIBL;

o BBIMOJHATh NPSAMbBIE U3MEPEHMSI TEMIIEpaTypbl, OTHOCUTEJIBHON BJIA)KHOCTH
BO3/yXa, CWJIbI TOKA, HANpPSHKEHHUsS C MCIOJIb30BAaHHMEM AaHAJIOTOBBIX MPHUOOPOB M JIaTYUKOB
¢u3NYeCKUX BEJIWYUH, CPAaBHUBATh PE3YJbTaThl MU3MEPEHUH C Y4ETOM 3aJaHHOW aOCOIOTHOM
MOTPEIIHOCTH;

. IIPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OAHOMN (PU3HUECKON BEIUYMHBI OT JPYroi
C HUCIOJB30BaHUEM IMPSMBIX H3MEPEHMH (3aBUCHUMOCTH CONPOTHBIIEHUS INPOBOJHHKA OT €r0
JUTMHBI, TUIOIIAIU TONEPEUYHOT0 CEUYEHUs U YAENbHOTO CONPOTHUBIIEHHUS BELIECTBAa MPOBOJHUKA,
CWJIBI TOKa, WAYILIEro uepe3 IPOBOAHHK, OT HANpsDKEHHsT Ha MPOBOJHUKE, HCCIeI0BaHUE
[OCJIE0OBATEIBHOTO M MApajuIeIbHOTO  COEAMHEHUH  IPOBOJHHUKOB):  IJIJAHUPOBATh
HCCJIEIOBaHKE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUSI, ClIeAys NPEI0KEHHOMY IUIaHYy,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCUMOCTH B BHUJAE TaONUIl U TpaduKoB, JenaTh
BBIBOJIbI 110 pP€3YJIbTaTaM UCCIIEIOBaHMS;

J INPOBOAWTh  KOCBEHHBbIE  H3MepeHuss  (PU3MUeCKHX  BeJWYMH  (yJesbHas
TEIIOEMKOCTh BEIECTBA, CONMPOTHBIIEHUE MPOBOJHUKA, paboTa U MOLIHOCTb 3JIEKTPHUYECKOTO
TOKa): IUIAHUPOBaTh M3MEPEHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEHYs
IPEJI0KEHHOW MHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIMUNHBI,

. coOMoIaTh MpaBWJia TEXHUKH OE30MAaCHOCTH TIpH paboTe C J1abopaTOpPHBIM
obopynoBaHueM;
o XapaKTepU30BaTh MPHHIUIBI JEHCTBUS W3YYEHHBIX NMPHOOPOB M TEXHUYCCKHUX

YCTPOMCTB C OMOPOM Ha WX OMHCAaHMs (B TOM YHCIIE: CHCTEMa OTOIUICHUS IOMOB, TUTPOMETP,



napoBas ~ TypOMHA,  aMIepMeTp, BOJbTMETP,  CYETYMK  OJJIEKTPUYECKOM  SHEpruu,
AIIEKTPOOCBETUTENbHBIE  NPHUOOpPBI,  HArpeBaTeNbHbIE  AJIEKTPONPUOOPHl  (IIPUMEpHI),
AIIEKTPUYECKUE TPEAOXPAHUTENHN, JIIEKTPOMArHUT, D3JCKTPOJIBUTATENb IOCTOSHHOIO TOKa),
UCTIONB3Yysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SIBICHHH W HEOOXOauMble (PHU3MUECKue
3aKOHOMEPHOCTH;

o pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPHUTEIbHBIC IPUOOPHI MO
cXeMaM M CXEMaTHYHBIM pPHCYHKaM (OKHUAKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETp, IBUTaTeNlb BHYTPEHHETO CTOpaHHs, JJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI
JIEKTPUUECKUX IeNel C MOCIEeJ0BATENbHBIM U MapajuleIbHbBIM COEIUHEHUEM 3JEMEHTOB,
pasyinyas ycJaoBHbIe 0003HaUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIeTIeH;

. NPUBONUTH TPUMEPHl (HAXOIUTh HMH(POPMAIMIO O TPUMEpax) MPaKTHIECKOTO
UCTIOJIb30BaHUsl (PM3NYECKUX 3HAHWI B TIOBCEJIHEBHOW JKU3HM /IS oOecriedeHns 0€301macHOCTH
npu oOpamieHuu ¢ npudopaMM U TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHMs 3/10pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOI'MYECKOI0 IIOBEJCHUS B OKpY Kartollel cpeie;

J OCYIIECTBIISATh OUCK MH(pOpMAIK (GU3HUecKoro coxepkanust B MHTepHeTe, Ha
OCHOBE MMEIOLIUXCA 3HAHUN M MyTEM CpaBHEHMs JIONOJIHUTENBHBIX HCTOUYHUKOB BBIJICINSATH
UH(POPMALINIO, KOTOpasi ABJISETCS IPOTUBOPEUNBOM UM MOKET OBbITh HEIOCTOBEPHOM;

J UCTIOJIB30BaTh TIPU BBIOJHEHWH Y4YeOHBIX 3aJaHUl  HAayYHO--TIOMYJISPHYIO
auTeparypy (pU3MUECKOro cojaep’KaHHs, CIpaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,
BIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHMs HMHGOpMALMM U3 OJHOU
3HAKOBOM CHUCTEMBI B JPYTYIO;

J co3/aBaTh COOCTBEHHBIE MUCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHUs, 00001mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COJAEP’KaHMs, B TOM UYHUCIIE MyOJINYHO
NpPEICTaBIATh PE3yibTaThl MPOEKTHOM WM HCCIEI0BaTEIbCKONW JAEATEIbHOCTH, NPU 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YyYEHHBIM MOHATUHHBINA ammapar Kypca (U3HMKH, COIpPOBOXKIAThH
BBICTYIIJICHHE TPe3eHTalleH;

o IpY BBIOJHEHUN YYEOHBIX MPOEKTOB M UCCIEIOBaHUNA (U3UUECKUX MPOILECCOB
pacrpenenaTe 0043aHHOCTH B TPYIIIE B COOTBETCTBUHU C IOCTABICHHBIMH 33aJjauaMH, CIEAUTH 3a
BBINIOJIHEHUEM IUJIaHa JIEHCTBUHA M KOPPEKTHUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJl B JIESITEIBHOCTh I'PYIIbI, BHICTPAaUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHUE, MPOSBIAL
TOTOBHOCTP pa3penath KOH(PIUKTHL

K xonmy oOyueHus B 9 kjacce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

o UCITOJIb30BaTh MOHATHUS: CHCTEMa OTCY€Ta, MaTepHajbHas TOYKa, TPAEKTOpUS,
OTHOCHUTEJIFHOCTh MEXaHHYECKOTO JIBIKEHHUs, Nedopmanus (yrmpyras, TUTacCTHYECKas), TpEHHE,
[IEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh M IEPETPy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEPIOE TEJNO, IICHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHHMUECKUE KOJICOaHUS U BOJIHBI,
3BYK, HH(QPA3BYK U YJIbTPa3BYK, HJIEKTPOMArHUTHbBIE BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JAbHO30PKOCTb, CIIEKTPBl UCITYCKaHHs U MOTJIOIIEHUs, anbda-, OeTa- u
ramMMa-u3JIydeHus], U30TOIbI, SIepHAs YHEPTEeTHKA;

J pas3nnyaTth ABJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOIIMHENHOE IBUKEHHUE,
PaBHOYCKOPEHHOE TMpPSMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE TMaJieHHe Tell, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE [BM)KECHUE, KOJeOaTelbHOE
JBIDKEHUE (3aTyXalolle M BBIHYXKICHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBIKEHHE,



OTpaKCHHE 3BYKa, MPSIMOJMHEHHOE PAaCIPOCTPAHEHUE, OTPaKCHHE M IPEJIOMIICHUE CBETa,
NOJTHOE BHYTPEHHEE OTPaKEHHE CBETa, PA3JIOKEHHE OeJOoro CBeTa B CIEKTP U CIOXKCHHE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs pPaJIMOaKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaToOro CIEKTpa W3JIY4EHMs]) IO ONMCAHMIO MX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTAHHOE (PH3UUECKOE SIBICHUE;

J pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (DM3NYECKUX SIBICHUH B OKPYXKAIOIIEM
MuUpe (B TOM uucie (pu3nueckue SBJICHUS B MPUPOJE: NMPHIUBHI M OTJIMBBI, IBWKCHHUE IJIAHET
ConHeyHOM cHUCTEMBbl, PEaKTUBHOE JBM)KEHHUE MKHUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSCEHUE, CEHCMMYECKHE BOJIHBI, IIyHAMM, 3XO, LIBETA TeEJ, ONTHYECKHE
ABJICHUS B IpUpOJAe, OHOJOrMYecKoe JEHCTBME BHUAMMOIrO, YIbTPa(QHUOIETOBOIO H
PEHTI€HOBCKOTO M3JIy4YeHHUH, €CTECTBEHHbI paJMOaKTHBHBI (OH, KOCMUYECKHE JY4YH,
paZOaKTUBHOE H3JIy4YEHUE NMPUPOAHBIX MUHEPAJIOB, NEUCTBHE PAaJUOAKTUBHBIX M3JIydE€HUH Ha
OpraHM3M 4YeJIOBEKa), MPU 3TOM IMEpPEBOAUTH IPAKTUYECKYIO 3a7adyy B y4e€OHYIO, BBIICISTH
CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMH;

o ONHKCBHIBATh M3YYEHHBbIE CBOICTBa Tel W (PU3MUECKUE SIBICHUSA, MHCIOJIb3Ys
(bu3nyeckre BeIMYUHBI (CPEIHsIsI U MTHOBEHHAsl CKOPOCTh TeJla IPH HEPABHOMEPHOM JIBUXKEHHH,
YCKOpEHUE, IEepeMEIEHue, IMyThb, yIJoBas CKOPOCTb, CWJa TPEHHUs, CHJIa YIPYrocTd, CHUja
TSKECTH, YCKOpEHUE CBOOOJHOIO NaJAEHUS, BEC Telld, HUMIYJIbC Tela, WMILYJIbC CHUJIBL,
MexaHuyeckas paboTa M MOIIHOCTb, IIOTEHLMAJIbHAs JSHEpPrus Teja, MOJHATOIO Hal
MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPrUsl CXKATOM MpPYXKHUHBI, KMHETUYECKas JHEeprus,
MOJIHAsi MeXaHW4ecKasi SJHeprus, NepUoJl U YyacToTa KojeOaHHi, UIMHA BOJIHBI, IPOMKOCTh 3BYyKa
U BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTeNlb MPEIOMIIEHUS CPEbl), IPU OMHMCAHUM NPABUILHO
TPaKTOBaTh (PU3MUYECKHUI CMBICI HCIOIB3YEMBIX BEJIMUMH, 0003HAYEHUS U €IUHULIBI (PU3HUECKUX
BEJIMYMH, HAaXOAUTh (OPMYJIBI, CBS3BIBAIOLIME JAaHHYIO (U3UYECKYIO BEIMYMHY C JIPYTUMH
BEJIMYMHAMU, CTPOUTDH IPpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIMUNH;

o XapakTepu3oBaTh CBOICTBa Tell, (PU3NYECKHUE SBICHUS U MPOLECCHI, HCIOJb3Ys
3aKOH COXPAHEHMsI DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHHUS, NPUHLUI CYNEPIO3ULHAU CHII,
IIPUHLIAII OTHOCUTENBHOCTH ['anmmiies, 3akoHel Hpl0TOHA, 3aKOH COXPAHEHUs UMITYJIbCa, 3aKOHBI
OTpaXKEHMsI U MPEIOMIICHUSI CBETA, 3aKOHBbI COXPAHEHHUS 3apsA0BOIO0 U MAacCOBOIO YMCEN MpHU
AJIEPHBIX pPEaKLUAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alMCHIBATH €0
MaTeMaTUYECKOE BhIPAKEHUE;

. OO0BSICHATH (PU3MYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull TMPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISBIATh NPUYMHHO--CIIECTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKHX I1aroB ¢ OMOpoi Ha 2—3 M3y4yeHHBIX CBOWCTBA
buznyecKux sIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

. pemarh pacdy€THbIC 3a7add (OMUpArONIUMecss Ha CHUCTeMYy H3 2-3 ypaBHEHHUN),
UCIIONIB3YS 3aKOHBI M (DOPMYJIbI, CBS3BIBAIOIINE (PU3NYECKHE BEIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBUSL 3a/layl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIOIIME MM HU30BITOYHBIE
JTaHHbIE, BBIOMPATh 3aKOHBI M (POPMyYJIbl, HEOOXOAUMBIE I PEIICHUs, IPOBOJUTH PacUEThl U
OLICHUBATh PEATUCTUYHOCTD MOJYYCHHOTO 3HAUCHHS (PU3NYECKON BETMUHUHBL;

o pacrio3HaBaTh NMPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh IPU MOMOIIU (PU3HYECKHX
METOJI0B, HCIOJb3ysl OIMCAaHUE WCCIECIOBAHMs, BBIIEIATH IIPOBEPSEMOE IPEIIOIOKEHHE,
OLICHMBAaTh  IPaBWIBHOCTb IMOpSAKAa TMPOBEACHHUS  MCCIEAOBaHUSA, J€IaTb  BBIBOJBI,
HMHTEPIPETHPOBATH PE3YNIbTaThl HAOIIOIEHUH U OIBITOB;



J NPOBOJIUTH OIBITH MO0 HAOIIOACHUIO (HU3MUECKUX SBICHUN WM (U3NIECKUX
CBOICTB Ten (M3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs SHEPTUu, 3aBUCHMOCTb
nepuofa KosiebaHWil NPYKMHHOTO MasTHHKa OT MacChl Ipy3a U >KECTKOCTH NPYKHHBI U
HE3aBHCHMOCTbh OT aMIUIMTYAbl MaJbIX KOJeOaHUU, MPSIMOJIMHEHHOE PaclpoCTpaHEHUE CBETa,
pasyiokeHue Oeyloro cBeTa B CHEKTp, M3yYCHHE CBOWCTB M300pa)KeHHUs B IUIOCKOM 3€pKaje U
CBOWCTB M300paKeHHS MTpeaMeTa B COOMparomie TnH3e, HabII0AeHNE CIJIONIHBIX U JIMHEHYaThIX
CHEKTPOB M3JIY4EHHUS): CaMOCTOSTEIbHO COOMpPaTh YCTAaHOBKY W3 H30BITOYHOTO Habopa
000pyI0BaHUSl, ONMCHIBATh XOJ] OIBITA U €r0 PE3yIbTaThl, (HOPMYIHUPOBATH BHIBOIBI;

J NPOBOJUTH MPU HEOOXOIUMOCTH CEPHUIO MPSIMbIX U3MEPEHUH, ONPEeIisis CpelHee
3HAUCHUE U3MEPSEMON BEITHMYUHEI ((DOKYCHOE PACcCCTOSTHUE COOMPAIONIECH JTMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIILHOTO MPUOopa);

o OPOBOAWTHL  HCCIENOBaHUE  3aBUCUMOCTEH  (U3MYECKUX  BEIMYMH  C
UCTIOJIB30BAaHUEM TIPSIMBIX M3MEPEHHH (3aBUCUMOCTH IIYTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM
JBIKEHUW 0€3 HadalbHOM CKOpPOCTH, NEpuoja KOJeOaHWH MaTeMaTWYecKOro MasiTHHKAa OT
JUIMHBI HATH, 3aBUCUMOCTH YIJla OTPa)KEHHUS CBETa OT yIjla MaJeHHs W yIiia MPEIOMIICHHS OT
yria TajaeHus): IUIAaHUPOBATh MCCIEAOBAaHUE, CAMOCTOSITENLHO COOUpaTh  YCTaHOBKY,
bukcupoBaTh pe3yabTaThl MOTYYEHHONW 3aBHCHUMOCTH (DU3MYECKHX BEIMYUH B BHUAE TaOIUI] U
rpaduKoB, nenaTh BBIBOJIBI 10 PE3yIbTaTaM UCCIICJOBAHMUS,

. NIPOBOJUTHh KOCBEHHBIE M3MEPEHHS (DU3MUYECKHX BEIMYMH (CpEemHssi CKOPOCTh H
YCKOpEHHE Teja MpPHU pPaBHOYCKOPEHHOM JIBUKEHHUH, YCKOpEHHME CBOOOJIHOTO TMaJeHUs,
KECTKOCTh MPYKUHBI, KO3()PUIMEHT TPEeHUSI CKOJIbKEHHsI, MEXaHUUecKasi paboTa U MOIIHOCTb,
4acToTa M MepHoj KoieOaHUi MaTeMaTH4YeCKOro U MPY)KMHHOTO MasiTHUKOB, ONTHYECKas CHJIa
coOuparonied  JUH3bl, PAJUOAKTUBHBIA  (OH): TMJIAHMPOBATH  H3MEpEHHUs, CcoOUpaTh
HKCTIEPUMEHTAIBHYIO YCTAHOBKY H BBITIOHATH U3MEPEHUS, CICIys MPEI0KEHHON WHCTPYKIIHH,
BBIYHUCIISATH 3HAUEHUE BEITMYMHBI U aHATTU3UPOBATh MOJYYEHHBIE PE3yJbTAThl C YIETOM 3aJaHHON
MIOTPELTHOCTH U3MEPEHU;

. coOnrofaTh MpaBWiIa TEXHUKU O€30MacHOCTH Tpu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;
o pa3ianyaTh ~ OCHOBHBIE  TpPH3HAKM  M3YYCHHBIX  (U3UUYECKUX  MOJICNICH:

MaTepHalibHasi TOuKa, abCOMOTHO TBEPOE TENO, TOUSUHBIH UCTOUHUK CBETA, Iy, TOHKAs JHH34,
IUTaHEeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO SApa;

o XapakTepu30BaTh NPUHLUIBI JEHCTBUS U3Yy4EHHBIX NPHUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOpPOM HAa MX ONHMCAHHUA (B TOM YHCIE: CIHMJIOMETP, JATYMKU IOJIOKEHUS,
paccTosiHUSL W YCKOpPEHHUS, pakKeTa, 3XOJIOT, OYKH, MEepUCKoI, (oToanmapar, ONTHUYECKHE
CBETOBOJIbl, CHEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCIONb3ys 3HAHUS O CBOICTBax
buznyecKux SIBICHUN U HEOOX0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

. UCIIOJIb30BAaTh CXEMbl M CXEMATUYHBIE PUCYHKHM H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTENBHBIX TPUOOPOB M TEXHOJIOTMUYECKUX MPOIIECCOB MPU PEIIEHUH YyueOHO--
NPAaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI AJIsl IOCTPOEHUS U300pakeHUH B IUNIOCKOM 3epKajie U
cobuparoIiei JTMH3E;

J NPUBOAUTH TPUMEPHl (HAXOIUTh HMH(GOPMAIMIO O TMpUMEpax) MPaKTUIECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW JKU3HM AJs o0ecredeHus 0e30MacHOCTH
npu oOpamieHuu ¢ npubopaMM U TEXHHUYECKUMH YCTPOWCTBAaMM, COXPaHEHMs 3/10pOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJICHUS B OKpY KaloIlel cpesie;



. OCYILIECTBIIAATh MOUCK HMH(popMalu (U3N4YecKoro coxaepxkanus B HHTepHere,
CaMOCTOSITENIbHO  (OPMYNHUPYs  IMOUCKOBBI  3allpoCc, HAXOMUTb IIyTH  OINpE/eleHus
JIOCTOBEPHOCTH MOJY4EHHOM MH(pOpMAlMK HA OCHOBE MMEIOILUXCS 3HAHUHM U JTOMOJIHUTEIbHBIX
HCTOYHUKOB;

J UCMOJIb30BaTh IIPU BBIIOJHEHUHM Y4YEOHBIX 3aJaHUil Hay4yHO--TIOMYJISPHYIO
AUTEpaTypy (U3MUECKOro cojaep’KaHHs, CIIPaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,
BIAJeTh NpPUEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMH(GOpMALMM U3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

J co3/aBaTb COOCTBEHHbIE ITMCbMEHHBIE M YCTHbIE COOOIIEHHS Ha OCHOBE
UH(pOPMALUU U3 HECKOJIBKUX HCTOYHMKOB (PU3UYECKOTO COAEpKaHMs, MyOJINYHO MPEICTaBIIATh
pe3ysbTaThl MPOEKTHOM WJIM HCCIENOBATEIbCKOM JEATEIBHOCTH, IPU 3TOM TI'PAMOTHO
MCII0JIb30BaTh N3Y4YECHHBIN NOHITUWHBIN anmapaT U3y4aeMoro paszeina (U3MKU U COMPOBOXKIATh
BBICTYIUICHHE TIPE3CHTAIMEH ¢ yIETOM 0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB.
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5.1 Pabora n mommocts 3 0 https:// m.edscl)lo.ru/7f416194 ANTOPUTMY II?IJ'II/I c
Bubmmorexa LIOK HCIIOJL30BaHUEM IIJIaHa
5.2 Ipocteie Mexanu3MeI S 0 https://m.edso00.ru/7f416194 (CXeMbl); IOTIOIHUTENBHOE
BpeMs ITPU  TIOJITOTOBKE
OTBETa y JOCKHU;
5.3 Mexanundeckas SHEPTHUs 4 1 bubmorexa LIOK HCTOJIB30BAHNE HAITIAAHBIX

https://m.edso0.ru/7f416194

[IOCOOHIA.
Pemenue 3agad: ¢ mOMOIILIO
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‘ YUUTEISI; 10 00pasIy.
Wroro no pazneny 12
Pa3nen 6. [IpomexyTouHasl aTTECTAIUA
Hrorosast KOHTpOJIBHA
6.1 TOroBasi KOHTPOJIbHAS 1 1 0
paborta
Hroro 1
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 4 12
YACOB I10 ITPOTPAMME
8 KUIACC
HaunmMeHoBaHnme KosmmmuecTBo yacos eKTDO e (uudposbIe) Ocobennoctu
JIEKTPOHHBIE (H(PPOBHI .
pa3ejioB M TeM Beero Koutpoabnbie  IIpakTuyeckue oﬁpasol:;aTe.nbm,le pIe)cypcbl odpa3oBaTebHOI
IporpamMmsl ' padoThI padoThI AesITeJIbHOCTH ¢
o0yvaromumucs ¢ OB3
Pa3pgen 1. TensioBbIe IBJICHUSA
CrpoeHue u cBolicTBa bub6nuorexa [IOK VY CTHBIN ONPOC: OTBET 10
7 0 2 )
BEIIICCTBA https://m.edsoo.ru/7f4181ce AIITOPUTMY WJITH C
MCIIOJIb30BAaHUEM ILJIaHA
(cxeMbl); JOMOIHUTEIBHOE
BpeMs IPU  TOJATOTOBKE OTBETA
bubnuorexa [JOK
1.2 TemoBbIe MPOIECCHI 21 1 5 h tt6S' | /(;nee dscI)Jé)Oru 17§4181ce y JIOCKH; UCIIOJIb30BaHUE
bS. * * HaIJISLIHBIX ITOCOOUI.
Pemrenne 3amad: ¢ momMoIbsro
YUUTEISI; IO 00pasIy.
Hroro no paszneny 28
Pa3nes 2. JiekTpuyecKkue H MATHUTHBIE SIBJICHUS
DNeKTpuYecKue VY CTHBII ONpOC: OTBET MO
3apsabl. 3apsKEHHbIE bubmuorexa [IOK aIrOpPUTMY UIIU C
2.1 7 0 1 .
TeNla U UX https://m.edsoo.ru/7f4181ce UCIIOJIb30BaHUEM TIaHA
B3aUMO/JIEICTBUE (cxembl); TOMOJIHUTENBFHOE



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

29 ITocTostHHBIM 20 1 7 bubmmorexa [IOK BpeMs IIPU IIOATOTOBKE OTBETA
AIIEKTPHUYCCKHUI TOK https://m.edsoo.ru/7f4181ce y JOCKH; UCIOJIh30BAHNE
HATJISTHBIX TTOCOOUH.
2.3 | MarHuTHbIC SIBJICHUS 6 1 1.5 Egg;?;;;i;igﬁl:ﬁ f4181ce PeleHne 3aa4: ¢ TTOMOILIBIO
24 DneKTpoMarHuTHas 3 0 0 bubnmoreka [JOK YHUTEI; 10 06pasiy.
HHIYKIUS https://m.edsoo.ru/7f4181ce
25 [IpomexxyTouHas 1 1 0
aTTecTalus
Hroro o pasneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 165
YACOB I10 [TPOT'PAMME
9 KJIACC
HaumeHoBaHUe KoanuectBo yacos OcobennocTn
pa3aesioB U TeEM Kontposbubie IIpakTuueckue JJICKTPOHHbIC (LHPPOBLIC) o0pa3oBaTebHOI
mporpamMMeI Bcero paGoThi paBoTh! o0pa3oBaTe/ibHbIE PeCypChl 1eSATENLHOCTH ¢
odyuarwmumucs ¢ OB3
Pa3nen 1. Mexanuveckue siBJIeHUS
11 ﬁ;)::;;ee wenocoBs 10 0 1 bubmmorexa [TOK ?a;i};h;;\?; e
https://m.edsoo.ru/7f41a4a6
€ro OMUCaHUs WCIIOJIb30BAaHUEM ITIJIaHa
. Bubmmoreka LIOK (cxeMbl); JOMOIHUTEIBHOE
1.2 | BsaumoneHcTsue e 20 . 3 https://m.edsoo.ru/7f41a4a6 BpEMs IIPH TIOATOTOBKE OTBETA
y I0CKH; UCTIOJIb30BaHUE
Bubmnoreka LIOK HarJIsIHBIX TOCOOUH.
1.3 3axompi coxpanenms 10 0 3 https://m.edsoo.ru/7f41a4a6  Pemenue 3axad: ¢ MOMOIIEIO
YUHTEJIS; 0 00pasIry.
Hroro 1o pasneny 40
Paznea 2. Mexannueckue KoJ1e0aHUs U BOJHBI
Mexanunueckue 7 5 3 bubnmoreka [JOK YCTHBIN Onpoc: OTBET MO
KOJIeOaHHMsI https://m.edsoo.ru/7f41a4a6 AITOPUTMY WJH C
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UCIIOJIb30BaHUEM IUIaHA
(cxempbl); AOTOTHUTENBHOE
BpeMsl IPH  TIOJITOTOBKE OTBETA

MexaHUYECKHUE BOJIHBI. bubmuoreka [JOK
2.2 8 1 3 ) y IOCKH; UCTIOJIb30BaHUE
3ByK https://m.edsoo.ru/7f41a4a6 .
HaTJISTHBIX TTOCOOHIA.
Pemenue 3ampad: ¢ momMoIpro
YUUTEISI; 10 00pasiIry.
Hroro no pazgeny 15
Pa3nes 3. DjieKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DNeKTPOMarHuTHOE
3q Nonew 6 0 2 bubmuoreka [JOK
" BJIEKTPOMArHUTHbBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Htoro no pazneny 6
Pa3znen 4. CBeToBbIE AABJICHHSI
3ako Ve i OIPOC: OTBET 11O
4.1 aI(an(I:ICT AHCHMS 6 0 2 bubmmorexa [IOK aan: I)I/III;IM HII?IJ'II/I CTB o
'+ pactbocip https://m.edsoo.ru/7f41a4a6 PHTMY
cBeTa HCITOJIb30BAaHUEM IJIaHa
42 JIuH3BI ¥ onITHYECKHE 6 0 3 bubnuotexa [JOK (CXeMbl); IOTONHATENLHOE
"~ | mpubopsI https://m.edsoo.ru/7f41a4a6 BpeM: IIpH  TIOATOTOBKE OTBETA
y IOCKH; UCTIOJT30BaHUE
Paznoxxenue 6enoro 3 0 2 bubmuoreka [JOK HATJSIHBIX TOCOONI.
CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6 Pemenne 3aa4: ¢ MOMOMIBIO
YUUTEJIS; 10 00pasiry.
Hroro no pazgeny 15
Paznen 5. KBaHTOBBIE SIBJIEHUSA
Ucnyckanne Ve i OITPOC: OTBET IO
51 HOE‘I}; KeI:{I;I/Ie PcIBeTa 4 2 1 bubmorexa [IOK aanoHBIEM HEIJH/I CTB o
' H https://m.edsoo.ru/7f41a4a6 PHTMY
aTOMOM KCII0JIb30BaHHUEM IIJIaHA
5 CrpoeHne aTOMHOTO 6 0 1 bubnuorexa [IOK (CXemBl); JOLIOITHATEIBHOE
" saapa https://m.edsoo.ru/7f41a4a6 BpCMsi IIPH TIOATOTOBKE OTBCTA
y IOCKH; UCTIOJb30BaHUE
5.3 Snepubie peakiuu 7 1 1 bu6mmoreka [JOK HATJISUIHBIX TTOCOGIA,
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Pemenue 3a1a4u: ¢ HOMOILLIO
YUHTEJIS; 10 00pasiry.

[TIpomexxyTouHas 1 0
aTTecramus
Hroro mo pazueny 18
Pa3nen 6. [loBTOpHTEIbHO-00001IAI0IIUIT MOAYJIb
VY CTHBII ONPOC: OTBET 10
ITOPUTMY WIJIH C
UCTIOJIb30BaHUEM TUTaHA
Hosropenne n (cxempbl); JOMOTHUTEIBHOE
00o00meHue bubnmoreka [JOK ’
6.1 8 2 i BpeMs IpU MOJTOTOBKE OTBETA
COZIepIKaHUs Kypca https://m.edsoo.ru/7f41a4a6
y JIOCKH; UCTIOJIh30BAHUE
¢uzuku 3a 7-9 kace "
HATJISTHBIX TIOCOOUH.
Penienue 3aa4: ¢ TOMOIIBIO
YUUTEJIS; 10 00pasiry.
Hroro no pasneny 8
OBILEE KOJIMYECTBO
po 102 27

YACOB 110 [TPOTPAMME
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