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I[TOACHUTEJIBHA A 3AIINCKA

PabGouast mporpamma mo ¢usMKe I OOYyYaAIOMHUXCSA C  3aJCPKKOMN
ncuxudeckoro passutust (manee — 3I[IP) Ha ypoBHE OCHOBHOTO OOMIETO
oOpa3oBaHusl TOATOTOBIEHAa Ha ocHOBe DenepanbHOr0 TOCYIAPCTBEHHOTO
00pa30BaTEIBLHOIO CTaHJapTa OCHOBHOTO oOmero ooOpa3oBanus (IIpuxas
Munmnpocsemennss Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunucrepctBoM toctuimu Poccuiickonn ®@enepanuun 05.07.2021 r., per. HOMEp
64101) (manee — D®IrOC OOO), IlpumepHOW agaNTHPOBAHHONW OCHOBHOMW
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUsi 00YYaIOIIUXCS C
3aepxkKkoi neuxuyeckoro pazsutus (naisee — [TAOOIT OOO 3I1P), IIpumepnoit
paboueil mporpaMMbl OCHOBHOTO 001ero o0pa3oBaHus 1o mnpeaMery «DPuznkay,
Konnenuuu npenojgaBanus yueOHOro npeamera «Pusnka» B 0o0pa3oBaTeIbHBIX
OopraHu3anuax Poccutickon denepanuu, peaU3yIOIUX OCHOBHBIE
oOmeoOpaszoBarenbHble  TporpamMmbl, [IpuMepHOW mporpaMMbl BOCIUTAHUS, C
YYETOM paclpe/IeICHHbIX MO KJaccaM MPOBEpseMbIX TPeOOBaHUM K pe3yJibTaTaM
OCBOCHHMSI AJTaITUPOBAHHOW OCHOBHOW 00Opa30BaTENbHOW MPOrpaMMbl OCHOBHOTO
00111eT0 00pa3oBaHusl 00YUYAIOIIUXCS C 3aJIEPKKOU IICUXUUYECKOTO PA3BUTHS.

O0mas xapakrepucTuka y4eOHoro npeamera «ODusuka»

VYyeOuniii npenmer «®Du3ukay SABIAETCA CUCTEMOOOPA3YIOIIUM IS
€CTECTBEHHOHAYYHBIX MPEIMETOB, MOCKOJIbKY (U3MYECKUE 3aKOHBI MUPO3AaHUS
SBJISIFOTCS. OCHOBOHM COJACp)KaHUS KypCOB XHMHH, OWOJOTHH, Treorpaduud
actpoHoMuu. Pu3nKa BOOPY)KaeT OOyUYAIOIMUXCS HAYYHBIM METOJOM TO3HAHUS,
MTO3BOJISIONINM TTOJTy9YaTh OOBEKTUBHBIC 3HAHKS 00 OKPYIKAIOIIEM MHPE.

[IpeamMeT MakcMManbHO HampaBlieH Ha (GOpPMHpPOBAHWE MHTEpeca K
MPUPOJHOMY H COIHMAIBHOMY MHUPY, COBEpIICHCTBOBAHWUE ITO3HABATEIIHBHOU
nesrenbHocT oOydvatomuxcsa ¢ 3[IP 3a cyer oBiaAcHUS MBICIUTEIbHBIMU
omepanusMu CpaBHEHUs, 0000IICHHs, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATH
CBOE MHEHUE, (OPMUPOBAHNE BOZMOKHOCTEH COBMECTHOM JCSTEIHHOCTH.

N3yuenne ¢usnkum cnocoOCTByeT pasButhio y oOydarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpaxeHUs, (PYyHKIIMOHAIBHOW TPAMOTHOCTH, YMEHUS
BOCIIPHHUMATh U KPUTHUUYECKU aHAIM3UPOBATH WH(OPMAIUIO, TIPEICTABICHHYIO B
pasnuyHbBIX  (popmax. 3HAYUMOCTH TIpeAMETa IS Pa3BUTUS  SKU3HEHHOU
KOMITETCHIINM OOYYalONIUXCsl 3aKII0YaeTCs B YCBOCHHM OCHOBBI (DHM3HUECKHUX
3HaHWH, HEOOXOMUMBIX JIJII TIOBCEAHEBHON KM3HW, HABBIKOB 3JI0POBOTO H
O0e3omacHOro JJig 4YeJIOBeKa W OKpYXKalolledl ero cpeabl oOpasza >KU3HU;
(hOpMHPOBAHNHN FKOJOTHICCKON KYJIBTYPHI.

[Iporpamma oTpaxkaeT coepkaHue o0yuyeHus npeamery «®Pusmka» c
y4eTOM OCOOBbIX oOOpa3oBaTedbHbIX MOTpeOHOCTe oOydaromuxcs ¢ 3IIP.
OBnazeHue JaHHBIM YYEOHBIM TIPEAMETOM IMPEACTABISICT  OINPEACIICHHYIO
TpyaHOCTh st oOyuatomuxcs ¢ 3[IP. D10 cBs3aHO C 0COOCHHOCTAMHU
MBICTUTEIIHON ACSITEIBHOCTH, IEPUOINIECKUMH KOJICOAaHUSIMU BHUMAHUS, MaJIbIM
00BEMOM TMaMsITH, HEJIOCTATOYHOCTHIO OOIIEro 3amaca 3HAHWM, MOHMKCHHBIM
MMO3HABATEJIbHBIM UHTEPECOM 1 HU3KUM YPOBHEM PEUEBOTO PA3BUTHSI.



Jlig ipeoioJieHusl TPYAHOCTEN B U3yuyeHuHu yueOHoro mpenmMera «Puznkan
HeoOXxoauma ajanTanus o0beMa UM XapakTepa Yy4yeOHOro marepuasia K
MTO3HABATEJIbHBIM BO3MOKHOCTSIM JIaHHOM KaTeropuu OOy4YaroIMXCA, Y4YEeT HX
OCOOEHHOCTEN pa3BUTHUS: MCIHOJb30BAaHUE AJNTOPUTMOB, BHYTPHUIIPEAMETHBIX H
MEXITPEAMETHBIX CBSI3€H, MOCTENEHHOE YCIOKHEHUE N3YyYaeMOro MaTepHalia.

JlanHas mporpamMma KOHKPETHU3MPYET COJEpKaHUE IPEIMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSAMH OOpa30BATEIBHOIO CTAHAAPTA, PEKOMEHIYEMYIO
MOCIIE0OBATEIBLHOCTh M3YUYCHUS Pa3esioB (U3UKH C YUETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4YEOHOrO Tpollecca, BO3PACTHBIX H
MICUXOJIOTHYECKNX ocoOeHHocTel oOyuaromuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO
oO1ero oOpa3zoBaHus, ONPEAEIIIET MUHUMAJIbHBIN Ha0Op OIBITOB, AEMOHCTPALUH,
OPOBOJAMMBIX YYMTEIEM B Kiacce, JaboOpaTOPHBIX pPadOT, BBIIOJIHAEMBIX
00yYaIOIIMMHUCS.

Meronnueckold 0OCHOBOM M3ydeHHs Kypca «DHu3uka» Ha ypOBHE OCHOBHOIO
oOumiero  oOpa3oBaHUsA ~ SABJISETCA  CUCTEMHO-ACSTENBHOCTHBIM  MOAXOJ,
o0OecneunBarOIUi JOCTUKEHUE JUYHOCTHBIX, METAIpPEIMETHBIX M IMPEAMETHBIX
o0pa3oBaTeNbHBIX  PE3YyJbTaTOB  IMOCPEACTBOM  OpraHU3aldd  aKTUBHOU
MTO3HABATEJIbHOM JIEATETbHOCTH O0YyYarouIuXxcs, YTO OYEHb BAXKHO NMPU 00yUYEHUU
neren ¢ 311P, 1y1st KOTOPBIX XapaKTEPHO CHUKEHUE ITO3HABATEIIbHOM AKTUBHOCTH.

Lenu u 3axaun u3yyenus yuedHoro npeamera « Duzuka

Obwue yenu n3ydeHus ydyeOHoro mpenmera «Dusnka» MpeCTaBICHBI B
[TpumepHoii paboueit mporpaMme OCHOBHOTO 00111er0 00pa3oBaHMsl.

OCHOBHOM 11€JIbI0 00YUYEeHHUsI IeTeH C 3aAePKKOM MCUXUYECKOTr0 Pa3BUTHUS Ha
JTAHHOM TIpEJMETE SBIIACTCS: TOBBIIICHUE COIMAIBLHOM ajanTaliuu JeTed uepes
npuMeHeHne (GU3NIECKUX 3HAHUH Ha TIPAKTUKE.

Jlist oOyuaromuxes ¢ 311P, Tak ke, Kak ¥ AJi1 HOPMaTUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB, OCBaWBalOIIMX OCHOBHYIO  00pa3oBaTeNbHYI0  MPOrPaMMY,
JOMUHHUPYIOIIEe 3HAUCHUE MPUOOPETAIOT TaKUE yeiu, Kak:

" OCBOGHHE 3HAHMA O METOJaX HAyYHOTO TIO3HAHUS TPUPOABI H
dbopMHpoBaHrE HA ATOW OCHOBE MPENCTaBICHUNA O (PU3NUECKOW KapTHUHE
MUDa;

" OBJIAJICHWE YMEHUSMH TIPOBOJUTH HAONIOACHUS TPUPOIHBIX SIBICHHM,
OMHCHIBATh M 0000IIAaTh pe3yabTaThl HAOIOACHHM, UCTIOIB30BaTh MPOCTHIC
U3MEPUTEIbHBIC  MPUOOPHI  JUISI  WM3yYeHUS  (DU3UYCCKUX  SIBJICHHMIA;,
MPEACTABISATh PE3YNbTaThl HAOMIONEHUN WJIM HU3MEPEHUM C TOMOIIBIO
Tabmuil, TpapuKOB ¥ BBIABIATH Ha JTOW OCHOBE  OMIIUPUYECCKUE
3aBUCUMOCTH; TIPUMEHATH IIOJYYCHHBIC 3HAHWUA I  OOBSICHCHUS
Pa3HOOOpA3HBIX MPUPOJHBIX SBJICHUA U MPOIIECCOB, MPHUHIIUIIOB JIEHCTBUS
BOKHEHIITNX TEXHUICCKUX YCTPOUCTB, JIJIS pelieHus (GPU3UICCKUX 3a/1a9;

" pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEM, CaMOCTOSATEIBHOCTH B MPUOOPETEHUH HOBBIX 3HAHWM, MPH
pemieHM  (PU3MYECKUX 3a7ad M BBINOJHEHUU JKCIEPUMEHTATbHBIX
MCCJIEIOBAaHHUM C UCTIOJIb30BAaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTUH;



" BOCMHUTaHUE YOEXKJAECHHOCTH B BO3MOXHOCTH MO3HAHUS 3aKOHOB MPHUPOJIBI, B
HEOOXOIUMOCTH  PA3yMHOTO HCIOJb30BaHUS JIOCTUKEHUW HAayKd W
TEXHOJIOTMA Il JAJBHEHUINIEr0 pPa3BUTHS YEJIOBEYECKOTO OOIIecTBa,
yBaXEHUS K TBOpPIIAM HAayKU W TEXHHUKH; OTHOIICHUS K (U3HKE KaK K
AJIEMEHTY 00IIeYeIOBEYECKON KYIbTYPHI;

" HCHOJIb30BAHWE TOJYYCHHBIX 3HAHUA W YMEHHM [JJI  PELICHUs
MPaKTUYECKUX 3a/7au IOBCEIHEBHOW >KM3HU, OOecredeHHs] Oe30MacHOCTH
CBOCH JKHW3HU, pPAlHMOHAJIBHOIO TNPHUPOAONOJIB30BAHHUS W OXPAaHbI
OKPYXaIOUIEH CPEIbL.

JlocTkeHue ATUX 1eeil 00ecreunBaeTCsl pelIeHUEM CIEAYIONIUX 3a0ay.

* 3HakoMcTBO oOyuaromuxcs ¢ 3[1P ¢ Meromamu uccienoBanus 0ObEKTOB U
SABJIECHUN IPUPOJBL;

" IpUOOPETEHHE 3HAHUM O MEXaHWYECKUX, TEIJIOBBIX, DJIEKTPOMArHUTHBIX U
KBAaHTOBBIX SIBJICHUSIX, (U3MYECKUX BEIMYMHAX, XAPAKTEPU3YIOMIMX OTH
SIBJICHUS;

* (¢opMupoBaHHE YMEHUN HAOII0/aTh MNPUPOIHBLIC SIBICHHUS U BBIOIHATH
OTBITHI, JaOOpaTOpHBbIE PA0OTHI U IKCIEPUMEHTAIBHBIE MCCIEIOBAHUS C
WCTIOJb30BAaHUEM H3MEPUTEIIbHBIX MPUOOPOB, IMIUPOKO MPUMEHSIEMBIX B
MPAKTUYECKOMN KU3HU;

" OBJAJCHUE TAKUMH MOHATUSAMHU, KaK MPUPOAHOE SBJICHUE, SMIUPHUYECKU
YCTaHOBJICHHBIA (hakT, mpobrema, TUIOTe3a, TEOPETHUECKUI BBIBO/,
pPEe3yJIbTAT SKCIIEPUMEHTAIIBHON TPOBEPKHU;

" [JOHMMaHHWE OTJIWYMI HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW HHGOpMAIHH,
IIECHHOCTH HAayKW [JIs yJAOBJIETBOPEHUS OBITOBBIX, MPOU3BOJCTBEHHBIX M
KyJIbTYPHBIX TOTPEOHOCTEH UeIoBeKa.

Ocob0ennocTu 0TOOpa M aganTANMU Y4eOHOr0 MaTepuaJia no Gpusuke

OcHoBoit  o0yuenuss  oOywarommxcs ¢ 3[[P  wa  mpemmerax
€CTECTBEHHOHAYYHOT'O IIUKJIA SIBIISIETCS] PA3BUTUE Y HUX OCHOBHBIX MBICIUTENBHBIX
omeparuii (aHaau3, CHHTE3, CpaBHEHHE, OOOOINCHHE) HAa OCHOBE BBIOJTHEHUS
pa3BUBAIOIIMX YyNpaKHEHUH, (HOPMUpPOBAHHE MPUEMOB YMCTBEHHOU pabOTHI:
aHaJIM3 WCXOJHBIX JaHHBIX, I[UJIAHUPOBAaHME MaTepuayia, OCYIIECTBICHHE
MO3TAIMHOTO U UTOTOBOTO CAMOKOHTPOJIS, & TaKXK€ OCYIIECTBIISIETCS JIMKBUIALUS
npoOeinoB B 3HAHUSX, 3aKPEIUICHHE H3YyYEHHOro Marepuana, oTpaboTka
aIrOpPUTMOB, TTOBTOPEHUE MPOIICHHOT0. bobllioe 3HaueHre MPUAAETCS YMEHUIO
pacckazaTh O BBINOJHEHHOW paboTe ¢ MNpPaBWIbHBIM  yHOTpeOJIeHHEM
COOTBETCTBYIOIIEH TEPMHUHOJIOTUUM U COOJIIOACHUEM JIOTUYECKUX CBsI3ed B
n3naraemom Marepuane. J[ns oOydarommxcs 3[IP Ha ypoBHE OCHOBHOTO 00IIIETO
o0pa3oBaHMs MO-TIPSKHEMY SBISIFOTCS XapaKTEPHBIMHU: HEIOCTATOYHBINH ypOBEHb
Pa3BUTHUSI OTJIEIbHBIX NICUXUYECKUX MPOLECCOB (BOCHPUSATHS, BHUMAHUS, TTaMSITH,
MBIIUIEHUSI), CHM)KEHHBI YpPOBEHb WHTEUIEKTYalbHOTO PpPAa3BUTHUS, HHU3KUI
YPOBEHb BBINIOTHEHHUS Y4YEOHBIX 3aJaHUi, HHU3Kas YCHENTHOCTh OOy4eHHUS.
[ToaTomy mipu u3ydenuu pusnku Tpedyercs 1eeHanpaBIeHHOE



UHTEIUIEKTyaJbHOe pa3BuTue oOydaromuxcs ¢ 3[IP, oTBewaromee wux
OCOOCHHOCTSIM M BO3MOXKHOCTSM. Y4eT ocoOeHHocTel oOydaromuxcs ¢ 3I1P
TpeOyeT, 4TOOBl MpH HM3YyYECHUH HOBOTO MaTepuaina 00s3aTeNbHO MPOUCXOAMIIO
MHOTOKPATHOE €ro MOBTOPEHHE; PACIIMPEHHOE PACCMOTPEHUE TEM U BOIPOCOB,
PACKpBIBAIOIINX CBSI3b  (PUBMKU C OJKU3HBIO; aKTyaJdu3amus  TEPBUYHOTO
KU3HEHHOT'O OIbITAa 00YYaIOIINXCS.

YcBoeHME MpOrpaMMHOIO0 MaTepuaia 1o (U3UKE BBI3bIBACT OOJIBIIINE
3arpyaHeHus y oOydarommxcs ¢ 3[1P, mosTomy Teopus m3ydaercss 6€3 BHIBOJIOB
CIOXHBIX (hopmys. 3amauu, TpeOyrONUe MPUMEHEHHS CIIOXKHBIX MAaTEMaTHYECKUX
BBIYUCIICHUA W (GOpMyJd, B OCOOCHHOCTHM TaKuX TeM, Kak «MexaHudeckoe
JBIDKCHUEY, «ApxumenoBa cuiay, «MexaHuueckass SHEPrus», «IEKTPUUECKUE
SIBJICHUS», «DJICKTPOMArHUTHBIC SIBICHUS, PEIIAIOTCS B KJIAcCe€ C IOMOIIbIO
YUYUTEIA.

Oco6o¢ BHUMaHUE IPU U3YyUYCHHH Kypca (U3UKH YACISICTCS MOCTAaHOBKE U
OpraHM3allid dSKCIIEPUMEHTa, a TakKe TMPOBEACHUIO (IMPEUMYIIECTBEHHO Ha
KaXKJIOM YpOKe) KPaTKOBPEMEHHBIX JIEMOHCTPAIMil (BO3MOKHO C MCIIOJIb30BaHUEM
AJICKTPOHHOM JeMOHCTparuu). HekoTopble TeMbI 00s3aTeIbHO JTOKHBI BKIIOYATh
OTIOpHBIE J1TA0OpaTOpHBIE PabOThl, KOTOPHIE Pa3BUBAIOT YMEHHUE IMOJIb30BaThCs
MPOCTEHIIUMU TIPUOOpaMK, aHAJIU3UPOBATH IMOJTYyYCHHBIC JaHHBIE. B CBs3u C
OCOOCHHOCTSIMU  TIOBEJIEHUSI U JAesTenbHOCTH  oOywarommxcss ¢ 3IIP
(pacCTOPMOXKEHHOCTh, ~ HEOPTraHU30BAHHOCTb)  MPEAYCMOTPEH  CTPOXKAWUIIUN
KOHTPOJIb 3a COOJIIOJICHHEM TMPaBUI TEXHUKHA OE30MACHOCTH TMPU MPOBEICHUU
7a00pATOPHBIX U MPAKTUYECKUX PAOOT.

bonpmioe BHHMMaHuWe Tpu  u3ydyeHMH (usuku noapoctkamu ¢ 3[IP
oOpamaercsi Ha OBJIQJICHUE HWMH TPAKTHYECKUMHU YMEHHUSMH U HaBBIKAMH.
[IpenycmarpuBaeTcsi yMEHBIIIEHHE 00beMa TEOPETUUCCKUX CBEIACHUH, BKIIFOUCHUE
OTJACIBHBIX TEM WM IEJbIX pa3/ieioB B MaTepuanbl i  0030pHOTrO,
03HAKOMHUTEIBLHOTO WiIH (aKyJIbTaTUBHOTO M3ydeHus. [Ipeanaraercs yMeHbIIeHNE
obbeMa MaTEMaTHYECKHMX BBIYHCICHUN 3a CYET YBCJIMYCHHUS KadueCTBEHHOIO
OIMCAHMUS SABJICHUU U ITPOLIECCOB

JlocTaTouyHOE KOJIMYECTBO BPEMEHU OTBOJUTCS HA PACCMOTPEHUE TEM U
BOIIPOCOB, PACKPHIBAIOIIUX CBsA3b (U3UKH C JKHU3HBIO, C TEMHU SBIICHUSIMU,
HAOIOICHUSIMHU, KOTOPBIE XOPOIIIO N3BECTHBI YICHUKAM U3 MX KU3HEHHOTO OIBITA.

MakcuManbHO  MCHOJIB3YKOTCS ~ MEXIPEAMETHBIE CBSI3M  C  TAKUMU

JTUCIUTIIMHAMY, KaK reorpadus, XuMusi, Onoyiorus, T.K. ooydaromuecs ¢ 311P
0COOCHHO HYKJAIOTCS B MPEMOJIHECEHUH OJTHOTO M TOTO K€ y4eOHOro marepuania
B Pa3JIMYHBIX ACMEKTaX, B €ro BapbUpPOBAHWU, B HEOJHOKPATHOM ITOBTOPECHUHU U
3aKPEIUICHUHA TIOJIYYEHHBIX 3HAaHUW W TPAKTUYECKUX yMeHuUM. [lo3Bossas
paccMaTpuBaTh OJIMH M TOT K€ YueOHBIH MaTepHas C pa3HbIX TOYEK 3PEHUS,
MEXKIIPEIMETHBIC CBS3UM CIOCOOCTBYIOT €ro JIy4llIeMy OCMBICICHHIO, OoJjee
MIPOYHOMY 3aKPEIJICHUIO MOJYYEHHBIX 3HAHUN U TPAKTUYECKUX YMEHUH.

IlpumepHble  BuUABI  JeATedbHOCTH  oOyuyawmmxces ¢ 3IIP,
o0yciI0BJIeHHbIe  0COOBIMH  00pa3oBaTeIbHBIMH  NOTPEOHOCTAMHU H



o0ecrneynBamOIe OCMBICJIEHHOE OCBOEHHME COJep:KaHUM 0O0pa3oBaHUsl IO
npeaMery «Du3nuKa»

Tematuueckass W TEPMHHOJOTHYECKas JIEKCMKAa MO Kypcy (GU3HKHU
cootBercTByeT [IOOIT OOO.

Copepxxanue BUIOB aesiTenbHOCTH oOyyatomuxcs ¢ 3[1P Ha ypokax ¢puzuku
OmpeseNsieTcsl MX OCOOBIMH 00pa3oBaTeNbHBIMU TOTpeOHOCTsIMH. [lomumo
mpoko ucnonb3dyeMbix B [IOOIT OOO ob6mux 1 BceX 00ydaroImuxcsi BUAOB
AESTENbHOCTH CIAEAYEeT YCUIIUTh BUABI ACSITEIbHOCTH, CTICHU(UYHbBIC I JaHHOU
KaTeropuu JeTei, OOeCleynBaIOIIUe OCMBICIEHHOE OCBOCHHUE COACpIKaHUSA
o0pa3oBaHusl 1O MPEIMETY: YCUIIEHUE MPEAMETHO-TIPAKTHYECKOU NeATETbHOCTH C
aKTUBHU3allMEl CEHCOPHBIX CHCTEM; OCBOCHHUE MaTepuasa C OMOpod Ha alroOpuTM;
«TOLIATOBOCTh» B  M3YYEHUM MaTepualia; MCIOJIb30BaHUE JOMOJHUTEIBHON
BU3YaJIbHOM OMOpPBI (CXEMbI, MIAOJOHBI, OMOPHBIE TAOJMIIBI); PEYEBOW OTUET O
IOpOLECCeE U Pe3yibTaTe MACSITENbHOCTU; BBINOJHEHHE CHEIHAIbHBIX 3aJaHUi,
00ecreunBarOIINX KOPPEKIUIO PETYISIUN yueOHO-TT03HABATEIBHOMN A TETbHOCTH
¥ KOHTPOJIb COOCTBEHHOTO pe3yJbTara.

Jist obyuaromuxcst ¢ 3IIP cyiiecTBEHHBIM SIBIISIFOTCSI MPUEMBI palbOTHI C
JEKCUYECKUM MaTepuaioM mo mpeamery. [IpoBoaurtcs crnenmanpHas paboTta 1o
BBEJICHUIO B aKTUBHBIH CIIOBAPh 00YJAIOMIMXCSI COOTBETCTBYIOIIECH TEPMUHOIOTHH.
W3yyaemple TEpMUHBI BBOAATCA Ha IIOJHMCEHCOPHOW OCHOBE, 00s3aTeNbHA
BU3YyalbHAas MOJEPIKKA, aJTOPUTMBI paObOTHI C OMPEACICHUEM, OMOPHBIE CXEMBI
JUTSL aKTyaJlu3allii TEPMHUHOJIOTUU.

B cBsi3u ¢ ocoObiMu 00pa3oBaTeIbHBIMHU MOTPEOHOCTSIMU OOYUYAIOIIMXCS C
31IP, npu muaHupoBaHUU PaOOTHl yUYEHUKAa Ha YpOKE CIEAYeT MPHUAEPKUBATHCS
CJIEYIOIIUX MOMEHTOB:

1. Ilpm ompoce HEOOXOAMMO: JdaBaTh AaJrOPUTM OTBETA; pa3pellaTh
[OJIb30BAaThCSl IUIAHOM, COCTAaBJICHHBIM IpPU MOJATOTOBKE JOMAIIHEro 3a/JaHus;
ndaBaTh OOJbIIE BPEMEHM TOTOBUTHCS K OTBETY y JMOCKH; pa3pemaTh AenaTh
MpeBapUTENbHBIC 3aIMCH, TTOJIb30BATHCS HATTISTHBIMUA TOCOOHSIMH.

2. Tlo BO3MOKXHOCTH 3a/1aBaTh OOYYaIOIIMMCS HABOMAIIUE U yTOUHSIOIINE
BOTIPOCHI, KOTOPBIE IOMOTYT MM IOCJIEIOBATEIFHO U3JI0KUTh MaTepra.

3. CucremaTuyecku MpoBepsATh YCBOCHHUE MaTepHasia Mo TeMaM YPOKOB, JIs
CBOEBPEMEHHOTO OOHAPY>KEHUSI MPOOEIIOB B MPOIIIEIIIEM MaTepHale.

4. B mpomecce wu3yuyeHUss HOBOIO MaTepHalia BHHUMaHUE YYEHUKOB
oOparaeTcsi Ha HauOoJiee CIIOKHBIC paslieNbl M3ydaemoi Tembl. Heobxommmo
yaimie oOpamarbcsi K HUM C BONPOCAaMH, BBIICHSIOUIMMH IMOHUMaHHE y4eOHOIro
MaTepuana, CTUMYJIUPOBATh BOIPOCHI MPHU 3aTPYJHEHUSX B YCBOCHHUH HOBOTO
MaTepuana.

Mecto yueOHoro npeamera «@u3nuka» B y4eOHOM ILIaHe

B cootBerctBun ¢ ®enepanbHbiM TOCYAapCTBEHHBIM 00Opa30BaTEIbHBIM
CTaHJAPTOM OCHOBHOTO o00Imero oOpa3oBaHus y4eOHBbIA mpeamerT «Du3nkay
BXOJIUT B TpeIMeTHyl0 ob0mactb «EcTecTBeHHbIE HayKh» U SIBISETCA
oOsi3atenbHbIM Uit u3ydeHus. Conepikanue yueOHoro mnpenmera «Duznkay,
npencrasieHnoe B [IpumepHoii paboueit nporpamme, coorserctByeT ®I'OC OO0,



[IpumepHOli OCHOBHOW 00pa30BaTEIbHOM MporpamMMe OCHOBHOIO  OOIIEro
obpazoBaHus, [lpumepHON amganTUpPOBAaHHONW OCHOBHOM  00pa3oBaTeIbHOMU
IporpaMMe OCHOBHOTO oOOIIero o0pa3oBaHusi OOy4alOUIMXCA C  3aJIepPiKKOU
MICUXUYECKOTO PA3BUTHSL.

COLEP)KAHUE YUEBHOI'O ITPEAMETA «®PU3NUKA»

7 KIIACC

Pa3znes 1. ®u3uka u e€ poJib B MO3HAHUYN OKPYKAKOIIEr0 MUPa

®dusuka — Hayka O npupone. SBieHUS IPUPOIBI (MCl). dusnyeckue
SABJICHUS: MEXAaHMYECKHE, TEIUJIOBbIC, JJIEKTPUUECKHE, MArHUTHBIE, CBETOBBIC,
3BYKOBBIE.

Ouznueckre BenuuuHbl. M3mepenne Qusmyeckux BenuuuH. Dusuyeckue
npubopwi®. [lozpewnocms uzmepenuii. MexxayHapoaHas CUCTEMA €JUHHUII.

Kak ¢usuka wu jApyrue ecTecTBEHHbIE HAyKW HW3Y4YalOT MPUPOIY.
Ecmecmeenno-nayunviii memoo nosHawus: HabOI00eHue, NOCMAHOBKA HAYYHO20
gonpoca, 8bl08UdCEHUE UNOmMe3, IKCNEPUMEHM NO NPOGepKe 2Unomes, 00bsiCHeHUue
Habo0aemoeo aenenus. Onucanue ouzudeckux A6AeHUl ¢ NOMOUbIO MOOeel.

[IpenmMet 1 MeTOIBI PUBUKHU.

Hemoncmpayuu®

1.  MexaHuuYecKHe, TEMIOBbIE, DJIEKTPUUECKUE, MATHUTHEIE, CBETOBBIE
SIBJICHUSL.

2.  ®usnyeckue npubOpPHI U MPOLEAyPa MPIMBIX M3MEPEHHUN aHAIOTOBBIM

U 1T (GPOBBIM MPUOOPOM.

3. OmnpeneneHue MOTPENTHOCTH IKCITEPUMEHTA.

Dponmanvuvle  aabopamopHvle  padomwl unu 9/1eKMPOHHAA
demoncmpauusi.

1.0npeneneHne IEHBI JCICHUS HW3MEPHUTEIBHOTO mpubdopa (MCIOIb3ys
TEXHOJIOTUYECKYI0 KapTy IKCIIEPUMEHTA).

2. 3mepenne 00bEMa JKUIKOCTH U TBEPIOTO Tela

3. Onpeoenenue pasmepos Maivlx meil.

Pa3nen 2. [lepBoHayasibHbIE CBEAeHHS 0 CTPOEHUM BellleCTBA

CrpoeHue BemecTBa: aTroMbl M MOJIEKYNBI, ux paszmepsl. Onvimbi,
Ookazvieaiouwjue OUCKpemHoe CmpoeHue geuecmada.

JIBrxkenue wyactul BemecTBa. CBA3b CKOPOCTH JBW)KEHHS YacTHUL] C
Temneparypoil. bpoyHoBckoe neuxkenue, auddysus. Bzaumooeticmeue uacmuy
gewjecmea: NPUMAICEHUe U OMmaiKueaHue.

L MC - snementsr COJIepKaHMSA, BKITIOYAIOIINE MEKIIPEAMETHBIE CBSI3M, KOTOPHIE TOAPOOHEE PaCKPHITH B
TEMATUYCCKOM INNIAHUPOBAHUU.

2 3J1ech 1 jaliee KypPCHBOM 0003HAYCHBI TEMBI, H3yYCHHE KOTOPBIX IPOBOAMTCS B 03HAKOMHTEIBHOM ILIAHE.
IMenaror caMOCTOSITENLHO OMpeiesisieT 00beM H3y4aeMOro Marepuana.

¥ Bee JlemoncTparmu i JlaGopaTopHbie paGoThI, IPEICTABICHHBIC B COASP/KAHMH, IOMYCKASTCs (MOKHO)
MIPOBOJUTH, UCTIONB3YST HHPOPMAITMOHHBIE U AJICKTPOHHBIE TEXHOJIOTHH (ITU(POBBIE 00pa30BaTeIbHBIC PECYPCHI).



ArperaTHble COCTOSIHUSI BEILECTBA: CHIPOEHUe 2a308, JiCUOKOCmel U
MeeépObIX (Kpucmaniuveckux) mei. Bzaumocesso mexncoy c8olcmeamu 8eujecmes 8
PA3HbIX  A2PE2AMHbIX COCMOAHUSAX U UX AMOMHO-MOJEKYISAPHLIM CHPOEHUEM.
Ocobennocmu azpe2amublx cOCMOSHUL 8000bL.

Hemoncmpayuu*

1. Habmronenne 6poyHOBCKOTO JIBHYKCHHUS.

2. Habmonenue nuddysun.

Dponmanvhsle 1abopamopHsle padomsl U ONbIMbL

1. OuneHka pauameTpa aTromMa METOAOM psIoB (C  HMCIOJIb30BaHUEM
dororpaduii).
2. OnbITH IO HAOIIOAEHUIO TEIUIOBOIO PACIIUPEHUS T'a30B.

3.01bBITEI IO OOHAPYKEHUIO JEHCTBUS CHJI MOJICKYJISIPHOTO TPHUTSHKCHUS
(2/1eKmpoHHAA 0eMOHCmpPayuus).

Pa3znen 3. /IBM:keHHe ¥ B3aHMO/JIelicTBHE TeJl

Mexanunueckoe JBUXKEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. Cpednsiss ckopocms npu HepagHoMepHoM Osudicenuu. Pacuér myTtu u
BPEMEHU JIBUKCHHUSI.

SABnenue uHepuu. 3axon uHepyuu. Bzaumooeiicmeue men kaxk npuyuHa
usMeHeHusi ckopocmu Osudcenuss men. Macca kaxk mepa umepmuocmu mena.
[InotHocTe BemecTBa. (6536 MIOMHOCMU C KOIUYECMEOM MOAEKVI 8 eOuHUye
006véMma sewecmaa.

Cuna kak XapakTepuCcTHKa B3aumojencTBus Ten. Cuna ynpyeocmu U 3aKOH
I'yka. Uzmepenue cunvi ¢ nomowwpto ounamomempa. SIBIeHUE TATOTEHUS U CUJA
Tsokectu. Cuna msscecmu na opyeux niawemax (MC). Bec tena. HeBecoMoCTb.
CnoxeHue cuil, HalpaBJIEHHBIX MO0 OJHOM npsMoil. PaBHoaelicTBytomas cuit. Cuna
mpenus. Tpenue ckonvoicenusi u mpenue noxos. ITpenue 6 npupode u mexuuxe
(MC).

Jemoncmpayuu®
HaOmronenue MmexaHu4ecKoro JIBMOKEHUS Tea.

N3mepenne ckopocTy MPSIMOJIMHEHHOTO JIBUKECHHUS.
HaOnronenue siBiieHust UHEPIIUH.

HaOmronenue n3aMeHeHus CKOpOCTH IIPU B3aUMOICUCTBUHU TeJ.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEJ.

CrioxeHune cuil, HalpaBJIEHHBIX 110 OJHOW MPSMOM.

7. JleMOHCTpaIus CUITBI yIIPYTOCTH HA PA3IMYHBIX MaTepHaIax.

Dponmanvrsle 1a00pamopHvle padomsl U ONbINLBL,

1. OnpeneneHue CKOPOCTH  PABHOMEPHOIO  JBWKEHUA  (LIapukKa
B KHUIKOCTH, MOJEIH DJICKTPUYCCKOIO aBTOMOOWMIIA U T. 1.) (371eKMPOHHAA
demoncmpayusi).

ok wdE

2. Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUsI OpycKa WIIM IIapuKa
IIOHAKJIOHHOM IIJIOCKOCTH.
3. OnpenenexHre IIOTHOCTH TBEPOTO TENA.

* 3J1ech 1 Jajee IPUBOINUTCS PACIIMPEHHBIH IEPeUeHb TA00PATOPHBIX PAbOT H OIBITOB, H3 KOTOPOTO YUUTEIb
JienaeT BEIOOP MO CBOEMY YCMOTPEHHIO.



4. OnBITHI, JEMOHCTPHUPYIOIIHE 3aBHCHMOCTh pacTsHKEHHUSI
(medopmarun) Ipy>KUHBI OT MPUIOKEHHON CHUJIBI.

5. OnBITHI, TEMOHCTPUPYIONTNE 3aBUCUMOCTD CHJIBI TPEHUST CKOJIBKCHHUSI
OT Beca Tella U XapaKkTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH.

Pa3zneun 4. JlaBiieHue TBEPABIX TeJl, :KUJKOCTEN U ra30B

Hanenue. Cnocobvl ymenvulenus u yseauveHus oasieHus. /lasieHue 2asa.
3asucumocms Oaénenusi easa om oo6véma, memnepamypuel. llepedaua oOasenenus
MBEPOLIMU MmeNaMu, HUokocmamu u easamu. 3axorn Ilackans. [lnesmamuyeckue
MauwiyHvl. 3aBUCUMOCTb JIaBJICHUS KUAKOCTH OT Tiayounsl. Coobwarowuecs
cocyoul. [ uopasnuueckue mexanusmol.

AtMocdepa 3emian u armochepHoe naBieHue. l[lpuuuHsl cyuecmeosanus
8030ywHot obonouku 3emau. Oneim Toppuuennu. Hszmepenue ammocgepHoco
oasnenus. 3a8UCUMOCIb AMMOCHepHo20 0agneHusi Om 6vlCoOmbl HAO YPOGHEM
mops. [Ipubopwl Onst usmepenus ammocgheprozo 0asneHus.

eiicmeue orcuokocmu U 2asa HA  NOSPYHCEHHOEe 6 HUX  meo.
BreitankuBatomas  (apxumenoBa) cwia. 3axkon Apxumeoda. [llnasanue men.
Boszoyxonnasanue.

Jlemoncmpavyuu
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTyphl.

[lepenaua gaBneHUs KUIKOCTBIO U Ta30M.

CooOuiaromuecs cocyabl.

I'mapaBnnyeckunii mpecc.

[IposiBieHue necTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIBI OT 00BEMA MOrPYKEHHOW YacTH
TeJa U TJIOTHOCTH KUIKOCTH.

1. PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue 1iaBaHusA TeN: [UIABaHWE WM TMOTPYKEHUE Tel B
3aBUCHUMOCTH OT COOTHOIICHUS TIJIOTHOCTEH Tesa U )KUIKOCTH.

Dpoumanvhovle 1a60pamopHsie padomvl U ONbIMbl

S

1. HccinegoBanue 3aBUCHMMOCTH Beca Tela B BOAE OT 00BEMa
MOTPYKEHHOMU B KUJIKOCTh YACTH TEJIA.

2. OnpeneneHue BBITAIKUBAIOUMIEH CHIIBI, JEHUCTBYIONIEH Ha Teo,
HOrpyKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JIEUCTBYIOIIEH HA
TEJI0 B KUJIKOCTH, OT MaccChl Tea.

4, OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJKUBAIOIICH CHUJIBI,

JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTb YacCTH
TeJIa U OT INIOTHOCTH >KUJKOCTH.

5. KonctpyupoBanue apeomeTpa WJIA  KOHCTPYUPOBAHHE  JIOAKH
U onpeaesieHue €€ rpy30noabEMHOCTH.

Pa3znen 5. PaGoTa u MOIIHOCTh. DHEpPrusi
Mexannyeckasi pabota. MOIIHOCTb.



[IpocThle MexaHM3MBbI: pbluar, OJOK, HAKJIOHHAs IIOCKOCTh. [lpasuno
pasHosecus pvluaza. Ilpumenenue npasuna pagnogecus pviuaza K OJ0KY.
«3onomoe npasunoy mexanuxky. KIIJI mnpocteix wmexanusmoB. IIpoctbie
MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass »Heprusi. Kuumemuueckas U NOMEHYUAIbHAS DHEP2USL.
lIpespawenue 00020 8uOa Mexanuyeckou SHepuu 8 Opy2ou. 3aKOH COXpaHEHUs
DHEPTUU B MEXaHUKE.

Jlemoncmpayuu

1. [Tpumepnl NPOCTHIX MEXAHU3MOB.

Dponmanvhvle 1adopamopuvie’padomut u onvimot*

1. Omnpenenenre pabOThl CUIIBI TPEHUS MPYU PABHOMEPHOM JIBUKECHUHT
TeJla M0 TOPU30HTAILHOW MOBEPXHOCTH.

2. UccnenoBanue ycioBuid paBHOBECHS phlvara.

3. M3mepenne  KIIJI  HakjIOHHOW  TIJIOCKOCTH  (271eKMPOHHAA
demoHcmpauusi).

4, N3yuenue 3aKOHa COXpaHEHUS MEXaHHUYECKON SHEPruun

(271eKmpoHHan OemoHcmpayus).

8 KUIIACC

Pa3nen 6. TensioBble siBieHUs

OcHoBHble NONONCEHUSL MONEKYIAPHO-KUHEMUYECKOl Meopuu CmpoeHuUs
sewgecmsea. Macca u pazmepvt amomos u moaekyi. Onvimosl, noomeepicoaroujue
OCHOBHbLE NONONCEHUSL MOTIEKYIAPHO-KUHEMUYECKOL Meopul.

Mogenu TBEPAOTO, KUIKOTO U Ta3000pa3HOrO COCTOSHHUM BEIECTBA.
Kpucmannuueckue u amopgroie mena. OdwvscHenue ceolicms 2azo8, Hcuokocmel u
MBEPObIX Mmell HA OCHOBE HNOJONCEHUU MONEKYIAPHO-KUHEMUYECKOl Mmeopul.
CwmauuBaHue u kanuiisapHble aeneHus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Cesa3b memnepamypvl co CKOpOCMbIO MENI08020 OBUNCEHUS
yacmuy.

Buyrtpennsis  sHeprus. Cnocobvl usmeHeHUs GHYMPEHHel  dHepUlL:
menionepeoaia U cosepuieHue  padbomui. Buover  mennonepeoauu:
Menionpo8oOHOCMb, KOHBEKYUsL, U3YUeHUe.

KommuecTBo Temnotel. Yoenvuas mennoémxocmo éewecmsa. Tennooomen u
meniosoe pasrogecue. YpasHenue meniogozo baiauca.

llnagnenue u omeepoesaHue KpUCMALIUYeCKUx eewecms. Yoenvnas
mennoma nnasnenus. Ilapoobpaszosanue u xoumdencayus. Hcnapenue (MC).
Kunenue. Yoenvnas mennoma napoobpaszosanusn. 3asucumocms memnepamypol
KuneHust om ammocgeproeo oasnenus. Brasxcnocms 6030yxa.

DHeprus TOIIuBa. YoenvHas menioma ccopanus.

Ipunyunovr pabomuvr mennosvix osucameneil. KII/[ mennosoco osucamerns.
Tennosvie dsucamenu u 3awuma oxpydicaroweti cpeost (MC).

3akon coxpanenus u npespawenus 3Hepeuu 8 mennosgolx npoyeccax (MC).

Jemoncmpayuu

1. Habmonenne OpoyHOBCKOTO ABUYKECHUS.

2. Habmonenue nuddysun.



3. Ha6J'IIOI[CHI/Ie SIBJICHUM CMa4YuBaHUS U KaIlTWJJIAPHBIX SIBJICHUI.

4. HabGnronenue TemioBoro pacumpeHus Tell.

S. N3MeHeHune naBieHUsl rasa nNpu U3MEHEHUM 00bEMA M HarpeBaHUU
WJTN OXJIQXKJICHUH.

6. [TpaBuiia usmMepeHus TeMnepaTyphbl.

7. Bunel rennonepenaumn.

8. OxnaxaeHue npyu COBEPIICHUHN PaOOTHI.

0. Harpesanue npu coBepiiieHHH paOOThl BHEITHUMU CHUJIAMH.

10. CpaBHeHHE TEITIOEMKOCTEH pa3IMYHBIX BEIICCTB.

11. HaOmroneHune KUIIEHUS.

12. HaOnroaeHuE MOCTOSHCTBA TEMIIEPATYPHI IIPH TIJIaBICHUH.
13. Mogenu TEmIoBbIX ABUTATEIEH.

Dponmanvhsle 1ad0pamopHvle padomsl u ONbINLbL

1. OnpiTel 1O  OOHApYXEHUIO  JEHUCTBUS CHJI  MOJIEKYJISIPHOIO
NPUTSIKEHUS (21EKMPOHHASA OEMOHCMPAUUA).

2. OnpITHI IO BHIPAIIMBAHUIO KPUCTAIUIOB TOBAPEHHOW COJIM MIIM caxapa.

3. OnpITHl 110 HAOJIOACHUIO TEMJIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTEH
U TBEPABIX TEIL.

4. Omnpenenenve AaBieHUs BO3AyXa B OaJIJIOHE IIIPHIIA.

S. OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHUS BO3AYyXa OT €ro
00bEMa 1 HarpeBaHUs I OXJIAKICHUS.

6. HaGnronenue n3MeHeHus: BHyTPEHHEN SHEPruu Tela B pe3ysIbTaTe
TeIIonepeaayu U padoThl BHEITHUX CHUJI.

1. HccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOU U
ropsityer BOJBL.

8. HccnenoBanue npoiiecca UCapeHusl.

9. OnpeneneHrne OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.

10.  Ompeoenenue yoenvHoti meniomsi niagieHus 1bod.

Pa3znes 7. DiekTpuYecKkre U MATHUTHBIE SIBJIEHUSA

Onexmpuzayusi men. J[Ba poja sleKTpUUYECKUX 3apsaoB. BzaumoneicTBue
3apsHKEHHBIX TETT.

Onextpuyeckoe mnone. [lpunyun cynepnosuyuu s1eKmpuyeckux noneu (Ha
Ka4eCcmeeHHOM YpPOGHe).

Hocumenu sanekmpuueckux 3aps008. InemeHmapHulil 31eKmpudeckKull 3apsio.
Cmpoenue amoma. TIpoBOAHUKM W  JUDJEKTPUKUA. 3aKOH COXpPAHEHUS
AIEKTPUUYECKOTO 3apsiia.

DNeKTpudYecKud TOK. Ycnosus cywecmeosanus 51eKmpuiyeckozo moKd.
HNcTtouHnku MOCTOSSHHOTO TOKa. JIEMCTBUSI AIEKTPUUYECKOro TOKa (TEIIoBOE,
XUMUUYECKOE, MAarHUTHOE). DIeKmpUuyeckuli MoK 68 #CUOKOCHSAX U 2aA3ax.

PaGota W MONIIHOCTH JJEKTPUUECKOTO TOKa. 3axon J[coyna—/lenya.
Onexmpuueckue yenu u nompeoumeny 2JIeKmMpudeckou IHepeuu 8 Ovlmy.
Onektpuueckas uenb. Cuiia Toka. DJeKTpuueckoe HamnpsbkeHue. ConpoTUBIIEHHE
POBOJHUKA. YOoenvHoe conpomusnenue gewjecmsa. 3akon OMa il y4acTKa Iemu.



[locnenoBarenbHOe M MapajuielibHOE COEAMHEHUE MPOBOAHUKOB. Kopomkoe
3amMbIKaHue.

[locTosiHHBIE ~ MarHuTHl.  B3aumonelcTBHE€  MOCTOSHHBIX ~ MAarHUTOB.
Maenumnoe none. Maecnummnoe none 3emnu u e2o 3uayenue Os HCU3HU HaA 3emie.
Onvim Opcmeda. Maenumnoe noae 21exkmpudeckoeo moka. Ilpumenenue
INEKMPOMACHUMO8 6 mexHuKe. Jleucmeue MacHUMHO20 NOJA1 HA NPOBOOHUK C
MOKOM. dnexmpoogueamernw HOCMOSIHHO20 moxa. Hcnonvzosanue
aneKmpoosuzameneti 8 MexHUuyecKUux YyCmpoucmeax u Ha mpascnopme.

Onvimur  @apades. Henenue snexkmpomacHumuon uHoykyuu. Ilpasuno
Jlenya. Onexmpocenepamop. Cnocodvi nomyuenus: 31eKmpUd4eckol SHepeUul.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpayuu

1. DIIEKTpU3ALUS TEN.

2. JIBa poja 3JIEKTPUUECKUX 3apsAJIOB M B3aUMOJICHCTBUE 3apsiKEHHBIX
TEN.

Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIIA.
DNEeKTpOCTaTUYECKAs UHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUECKHUX 3apsIIOB.
[IpOBOAHUKY U TUDTIEKTPUKHU.

MopaennpoBaHue CUIOBBIX JIMHUM JIEKTPUUECKOTO MOJIS.
W cTOYHUKYN NOCTOSITHHOTO TOKA.

JIeliCTBHS IIEKTPUUECKOTO TOKA.

0. DnexTpudecKuid TOK B )KUJIKOCTH.

1. Ta3oBblii pa3ps.

2. H3mepeHue CUIIBI TOKA aMIIEPMETPOM.

13. HM3mepenwue 2IEKTPUIECKOTO HAMPSHKEHUS BOJTLTMETPOM.

14.  PeoctaT u Mara3uH CONPOTUBJICHUH.

15. BzauMmopelcTBHE MOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHuEe HEBO3MOKHOCTH Pa3/ICICHUS MOTIOCOB MarHUTa.

17. MopenvpoBaHUE MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.  OmmIT Opcrena.

19. MarauTHOE 1MoJie TOKa. IJICKTPOMArHHT.

20.  JleticTBHE MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

21.  DNeKTpoaBUTATENh MOCTOSTHHOTO TOKA.

22. UccnenoBanue siBJICHUS dJIEKTPOMArHUTHOW WHIYKITUH.

23.  Onbiter Dapanes.

24.  3aBUCHUMOCTH HANpaBIEHUS WHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

25.  DnekTporeHeparop MOCTOSTHHOTO TOKA.

Dponmanvusle 1adopamopnvle padomul u ONbIMbL

1. OnbITel TI0O HAOMIOACHUIO AJICKTPHU3AIMU TeJl MHIYKIUEH U TIPHU
CONIPUKOCHOBEHUH.

2. Uccnenoanue neiCTBUS SIEKTPUUECKOTO MOJI HA TPOBOJAHUKH U
JTUDJIEKTPUKH.

3. COopka u mpoBepKa pabOThI ITEKTPUIECCKON TN MTOCTOSTHHOTO TOKA.

PR BEB©0©00~NOORW



4. N3mepenue U peryimpoBaHue CUibl TOKA.

5. W3mepenue u peryaupoBaHne HAPSKEHUS.

6.  Uccneoosanue 3agucumocmu cuivl moxa, uodywe2o uepez pe3ucmop,
OmM CONPOMUBIIEHUSI PE3UCMOPA U HANPANCEHUS HA Pe3UCTOope.

7. Onvimol,  OeMOHCmMpUpyOwWue  3a8UCUMOCMb  IJIEKMPULECKO20
CONpomuGnenus NPoBOOHUKA OM €20 ONUHbI, NIOWAOU NONEPeyHO20 CeueHus U
Mamepuana.

8.  Ilposepxa npasuna cnodicenus HanpaXCeHUl NPU NOC1e008amelbHOM
COeOUHeHUU 08YX PE3UCTNOPOS.

9.  Ilposepxa npasuia 0as cuivl mMoKa Npu NApaLIeIbHOM COeOUHeHUU
Pe3UCmopos.

10. Ompenenenue pabOTHl dBIEKTPUUYECKOTO TOKA, MAYIIETO 4Yepe3
pe3ucTop.

11. OmpexaeneHue MOUTHOCTH SJIEKTPUYECKOTO TOKA, BBIIEIIEMON Ha
pesucTope.

12.  HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMITOYKY,
OT HaIPSDKEHUS Ha HEW.

13. HccnenoBaHre MarHUTHOTO B3aMMOJICHCTBHS MTOCTOSTHHBIX MarHUTOB.

14, V3yuyeHue MAarHWTHOTO TIOJISI TIOCTOSHHBIX MAarHUTOB TIPU HX
OOBETMHEHUH U pa3/ICIICHUH.

15. HccnemoBaHue JEHCTBUS DJICKTPHUYECKOTO TOKA HA MAarHUTHYIO
CTpEJIKY.

16.  OmbITHI, TEMOHCTPUPYIONIUE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS
KaTyIIKA C TOKOM W MarHuTa OT CHJIBI TOKA U HAIPaBJICHUS TOKA B KaTYIIIKE.

17. V3yuyeHue neHCTBUS MAarHUTHOTO TIOJISL HA MTPOBOHHUK C TOKOM.

18.  Uszyuenue pabomul 3n1ekmpoosucamensi.

19. Usmepenune KIIJ[ anekTpoaBuraTebHON yCTAHOBKH.

20.  OmnbITBI MO WMCCICAOBAHUIO SIBJICHHS DJICKTPOMArHUTHOW WHIYKIUH:
HCCIIeIOBaHNE U3MCHCHHI 3HAYCHUS ¥ HAITPABJICHUS MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHuueckue siBJIeHHUSA

Mexannueckoe JBWKeHUE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIBHOCTh MEXAaHWUYECKOTO JIBI)KEHHs. PaBHOMEpHOE NpPSAMOJUHEHHOE
nBrKeHue. Hepasnomepnoe npsamonuneiinoe osudicenue. CpelHss U MeHOBEHHAS
CKOpOCMb mena npu HepagHOMEPHOM OBUINCEHUU.

Yckopenue. Pasnoyckopennoe npsamonunetinoe ogudxcenue. CBoOOIHOE
nanenue. Onvimul [ anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

Ilepeii 3axkoH Herorona. Bropon 3axkoH Hsrorona. Tperunn 3akoH
Herorona. /lpunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3akon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbI’CEeHUs,
cuna mpeHusi NoKosl, opyaue uobl MpeHusL.



Cuna TSHKECTHM M 3aKOH BCEMHPHOTO TSTOTEHHUA. YCKOpEeHHE CBOOOJHOIO
nageHusi. /{euowcenue naanem eokpye Coanya (MC). Ilepsas kocmuueckas
ckopocmy. Hegecomocms u nepecpysxu.

PaBHOBecue MaTepuanbHOU TOUKU. AOcomomuo meépdoe meno. Pasnosecue
meépoo2o mena ¢ 3aKpeniéHHou ocvlo epawjenus. MoMeHT cwibl. [Jenmp
msadicecmu.

Nmnynsc tena. Mzmenenue umnyavca. Mmnynoc cunvl. 3aKOH COXPAHEHHS
umnyinbsca. PeakruBrnoe auxkenne (MC).

Mexannyeckass pabota M MOIIHOCTh. PabGota cunm TspKecTu, ympyeocmu,
mpenus. Ceazv onepeuu u pabomol. IloTeHnnambHas SHEPTUA TeJa, MOAHITOTO HAJ
IIOBEPXHOCTBIO  3eMU. [lomenyuanvhas  dHepaus — CHCAmou  NPYIUCUHDI.
Kunernueckas sHeprus. Teopema o KunHemuueckou sHepeuu. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUH.

Jlemoncmpavyuu

1. Habnrogenne MeXaHM4eCcKoro JBHKEHHSI Te€Jla OTHOCUTEIBHO Pa3HBIX
TEJI OTCYETA.

2. CpaBHEHME TIyTEN U TPACKTOPUM ABMIKEHHSI OJHOTO M TOTO XKE Tela
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.

3. N3mepenne CKOpOCTH U yCKOPEHHUSI TPSIMOJIMHENHOTO IBUKEHHS.

4. HccnegoBanue Npu3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

S. HaOnronenue nBuxeHus Teiia o OKPYKHOCTH.

6. Habnrogenne MexaHWMYECKUX SBICHUM, MPOUCXOIAIIMX B CHUCTEME

orcuéra «Temexka» mnpu e€ paBHOMEPHOM M YCKOPEHHOM  JIBUJKEHUU
OTHOCUTEJILHO KaOMHEeTa (PU3HKH.

1. 3aBUCHUMOCTh YCKOpPEHHS Tella OT MacChl Tejla W JIEUCTBYIOIIEH Ha
HETO CHUJIBI.

8. HaGnronenue paBeHCcTBa CHIT IPU B3aUMOICHCTBUU TEll.

0. N3MeneHne Beca Teia pu yCKOPEHHOM JIBUKECHUU.

10. TIlepemaua umrmynbca MPU B3aUMOJICHCTBUU TEN.

11. TIpeoOpa3zoBaHus SHEPTUU TTPU B3aUMOCHCTBUU TEIL.

12. CoxpaHeHue UMITyJIbCa MPU HEYTIPYTOM B3aUMO/ICHCTBUU.

13. CoxpaHeHue UMITyJbca Mpu abCOIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGmroaeHne peakTUBHOTO JABHKSHUS.

15. CoxpaHeHre MEXaHUYECKON SHEPTUH NMPU CBOOOTHOM MaJICHUU.

16. CoxpaHeHHe MEXaHWYECKOW OHHEPruM TMpH JBIDKEHUU Teja TOJ
JNEUCTBUEM IIPYKUHBI.

@Dponmanvusle 1adopamopHvle padomul U ONbIMbL

1. Koncmpyuposanue  mpaxkma 01 paseona u  OaibHeuuie2o
DPABHOMEPHO20 OBUNCEHUST WUAPUKA UTU METEHCKU.

2. OmnpeneneHue cpelHe CKOPOCTH CKOJIbKEHHS OpyCcKa WIIA IBUKCHUS
1IapyKa I10 HaKJIOHHOM IJIOCKOCTH.

3. OrnpeneneHre yCKOPEHUs Tejla MPU PaBHOYCKOPEHHOM JIBHXKEHUU IO
HAKJIOHHOM TUIOCKOCTH.

4, Uccnenosanue 3aBUCUMOCTH yTH OT  BpPEMEHU npu

PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauadbHONU CKOPOCTH.



5. HCCJ’IGI{OB&HI’IC 3aBHUCUMOCTH CHJIblI TPCHHUA CKOJIBKXCHHUA OT CHUJIbI
HOPMAJIBHOT'O JAaBJICHU.

6. Omnpenenenue kodphuiineHTa TPEHHUS CKOIBKEHUS.

7. Omnpenenenne )XECTKOCTH MPY>KUHBI.

8. Omnpenenenre pabOTHI CHIIBI TPEHUS TIPYU PABHOMEPHOM JBUKCHUU
TeJia TI0 TOPU30HTATLHON TTOBEPXHOCTH.

0. Onpenenenue padbOTHl CUJIBI  YOPYTOCTH TIpU  TNOABEME Tpy3a

C UCIOJIb30BaHUEM HEMOJIBUKHOTO U MOABUKHOTO OJIOKOB.
10. M3yyeHue 3aKOHA COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexanuueckue K0J1e0aHUA U BOJTHBI

KonebarenbHoe nBmxkenne. (OCHOBHBIE XapaKTEPUCTUKU  KoOJIeOaHUM:
NEepUoJ, 4YacToTa, aMIUIUTyHa. Mamemamuyeckuii u NPYHCUHHBIUL MAAMHUKU.
IIpespawenue snepeuu npu KoiebamenrbHOM O8UNCEHUU.

3aryxatomue konedanus. BolHyx1eHHbIe KoseOanus. Pe3oHaHc.

Mexannueckue BosiHbI. (CBONCTBA MEXaHMUYECKUX BOJIH. [Ipodonrbubie u
nonepeunvie QOAHbL. J[MUHA BOJHVI U CKOPOCMb €€ PACNpPOCMPAHEHUs.
Mexanuueckue onnvl 6 meépoom meie, ceticmudeckue eonnvl (MC).

3ByK. I pomkocms 38yKa u evicoma mouna. Ompasicenue 38yka. Mngpaszsyk u
VIbMPA38YK.

Hemoncmpayuu

1. HabOmronenne xoneOaHui Te€a MOJ ASUCTBUEM CHIIBI TSHKECTH UM CHIIBI
YOPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.

3. HaOnronenue BoIHYKICHHBIX KOJI€OaHUN U pe30HaHCa.

4, PacnipocTpaneHne Mpo10TbHBIX U MTOTIEPEYHBIX BOJH.

5. HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKHI pE30HAHC.

DponmanvHsle 1ad00pamopHvle padomul U ONbINb

1. Onpenenenre YacTOThl W TEpHOJa KOJEOaHUN MaTeMaTH4eCKOIro
MasTHUKA.

2. Omnpenenenre 4acTOThI U MEpUOIa KOJIeOaHUN IPYKUHHOTO MasiTHUKA
(2.1eKmpoOHHAA OeMOHCmPayus).

3. HccnenoBanue 3aBUCUMOCTH Tiepuoja KOJeOaHW TMOABEIICHHOTO K
HUTH TPy3a OT JUTMHBI HUTH.

4, UccnenoBanne 3aBUCUMOCTH TepuUoja KOJEOAHWN MPYKUHHOTO
MAasiTHHKA OT MACChI Ipy3a (31eKMPOHHAA 0EMOHCMPAUUSL).

5. [IpoBepka HE3aBUCUMOCTH TIEPHOIa KOJIeOaH Tpy3a, MOIBEIIEHHOTO
K HUTH, OT MacChI Tpy3a.

6. OneIThl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh TE€pUOAA  KOJEOaHM
PYXUHHOTO MasTHUKA OT MacChl Tpy3a M )KECTKOCTH MPY>KHHBI.

7. N3mepenue yckopeHHs CBOOOJHOTO MaACHUS  (IAEKMPOHHAA
oemoncmpauusi).

Pa3nen 10. DiieKTpoMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI



DJICKTPOMAarHUTHOE  TOJIE.  DJEKTpOMarHutHele  BOdHBL.  Ceoticmea
NIeKMpOMacHUmMHbIX 801H. [llkana snexmpomacHumusix 601H. Hcnonv3osanue
INEKMPOMACHUMHBIX 80JIH OJisl COMOBOU CBA3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu

1. CBoliCTBa JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMiCTBA CBETA.

Dponmanvhovle 1abopamopivie’ pabonvl u onvinvl*

1. N3ydyeHne CBOMCTB DJJIEKTPOMATHUTHBIX BOJH C IOMOIIBIO
MOOWMIIBHOTO TenedoHa.

Pa3znen 11. CBeToBbBIE SIBJIEHUSA

JlyueBass  moxenb  cBeta.  McrouHuku — cBera.  [lpamonuneiinoe
pacnpocmpanenue ceema. 3ammenus Coanya u Jlynol. OTpaxkeHUE CBeETA.
IInockoe 3epkano. 3akon ompasicenusi ceema.

[Ipenomnenue cBeTta. 3aKOH MpEIOMIICHUS CBeTa. [lonHoe eHympenHee
ompadicenue ceema. HMcnonvzoganue NOAHO20 GHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8emo800aXx.

Jlunza. Xom nyued B nuH3e. Onmuueckas cucmema gomoannapama,
muxpockona u meneckona (MC). [naz kax onmuueckas cucmema. bnuzopykocmo u
0aIbHO30PKOCMb.

Pasznoorcenue 6enoco ceema 6 cnexmp. Onwvimel Hviomona. Cnoowcenue
CNEeKMpanbHbIX YEEMO8.

Hemoncmpauuu

1. [IpssMonmHEHOE pacpOCTPaHEHUE CBETA.

2. OTtpakeHue cBeTa.

3. [lonyyenue wu300pakeHHI B IJIOCKOM, BOTHYTOM U BBIITYKJIOM
3epKaJIax.

4. [Ipenomnenue cBera.

5 OnTuyeckuii CBETOBOA.

6 Xox mydeii B coOMparoiieii JMH3e.

1. Xoq 1y4yer B pacCenBaroLeH JIMH3E.

8 [Tomyuenue n300pakeHUi C MOMOIIBIO JIMH3.

0. [Ipunuun neiicTBus goToarapaTa, MUKPOCKOMNA U TEJIECKOMA.
10. Mopnaens riasa.

11. PaznoxeHnue 6e10ro cBETa B CIIEKTP.

12.  Tlonydenue Oenoro cBeTa Npu CIOKEHUU CBETA PA3HBIX I[BETOB.
Dponmanvusle 1adopamopHvle padomul U ONbIMbL

1. HccnenoBanue 3aBUCUMOCTH yIila OTPaKEHUSI CBETOBOIO JIyda OT
yriia najgeHusl.

2. N3yuenune XapakTepUCTUK H300pakKeHUs MpeAMeTa B IUIOCKOM
3epKaje.

3. HccnegoBanue 3aBUCMMOCTH yIJla MPEJOMIIEHHS] CBETOBOIO JIyda OT

yrija naJcHus Ha 'paHUIC «BO3AYX—CTCKIIO».



4, [Tonyuenne n300pakeHU C MOMOIIBI COOUPAFOIICH JIMH3HI.

5. Onpenenenue (POKYCHOTO pacCTOSHUS UM ONTHYECKOM  CHJIBI
coOuparomeit TMH3bI (271eKMPOHHAA 0eMOHCMPAUU).

6. OnbITHl MO Pa3IOKEHUIO OEJI0ro CBETa B CHEKTP (I1eKMpOHHAA
demoncmpauusi).

7. OMnBITH IO BOCTIPUSTHIO I[BETA TIPEAMETOB MPU UX HAOIIOJCHUH Yepe3
[[BETOBBIC (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJIEHUSA

Onvimul Pesepghopoa n miianetapHas Mojiens aroma. Mojens aroma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PamnoaktuBHOCTE. Anbgha-, bema- u camma-uznyyerus. CTpoeHHE aTOMHOTO
sanpa. Hyxknounas modenb amomHoco s0pa. Hzomonwl. PaduoaxmusHvie
npespawerus. Ilepuoo nonypacnaoa amomHvix soep.

SnepHble peakiuu. 3aKOHBI COXpaHEHUs 3apsJ0BOTO M MAacCOBOT'O YHUCEN.
Peaxyuu cunmesa u denenus soep. Ucmounuku snepeuu Coanya u 36é30 (MC).

SAnepHas sHepreTuka. /[lericmeusi paouoakmueHblX U3YYEeHUU HA HCUBbLE
opeanuzmol (MC).

Jlemoncmpayuu
CrexTpsl U3Ty4eHUs 1 TOTJIOMECHUS.

CrexTpbl pa3IMYHbIX Ta30B.

CnekTp Bogopoaa.

Habmronenue tpekoB B kamepe BuiibcoHa.

PaboTa cuéTunka HOHH3UPYIOMINX U3TydSHUH.

Perucrparnus u3nydeHus TPUPOTHBIX MHHEPAJIOB U TTPOTYKTOB.
(Dponmaﬂbubte JaadopamopHle padbomst U Onvimbsl

S AE S

1. HccnenoBanue TpeKOB: U3MEPEHHUE YHEPTUH YACTHUIIBI IO TOPMO3HOMY
nytu (1o ¢potorpadusam) (2,1eKmpoHHaAA OeMOHCMPaUs).
2. N3mepenue paanoakTUBHOTO (OHA (2/1eKMPOHHAA 0EMOHCIMPAYU).

IHoBTOpHUTEIBLHO-00001IAK0 NI MOAYJIb

[ToBTOpUTENBHO-00001IAtOIINK MOTYJIb TPEIHA3HAYEH ISl CUCTEMATHU3alluu
U 0000IIeHHsT TNPEAMETHOrO  COAEpXaHUs W ONbITa  JESATEIBHOCTH,
IpUOOPETEHHOTO MPU U3YUEHUH BCEro Kypca QU3HKHU.

[Ipu U3yyeHnr TaHHOTO MOJYJISI PEANTM3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CTIEUMBAETCS JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  oOyueHus, Gopmupyercs
€CTECTBEHHO-Hay4YHasi TPaMOTHOCTh: OCBOEHHE HAyYHBIX METOAOB HCCIEAOBAHUS
SBIICHUN TIPUPOABI W TEXHUKH, OBJAJICHUE YMEHHUSIMH OOBSCHATH (PU3UUECCKHE
ABJICHUS, TIPUMEHSS TOJIyYCHHbIE 3HAHUS, pellaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHbBIE U IKCIIEPUMEHTAIbHbIE.

[TpuHIMNIHATBHO AEATEILHOCTHBIM XapaKTep JAaHHOTO pasjieia peaqu3yeTcs
3a CYET TOro, YTO yUaIMeCs BBIIOJIHSAIOT 3aJJaHus], B KOTOPBIX UM MPEIaraeTcs:

" Ha OCHOBE IMOJYYCHHBIX 3HAHUW paclo3HaBaThb M HAYYHO OOBSACHATH

(u3nyeckue sIBIEHNs B OKPYKaroIleH IPUPO/IE U MOBCEIHEBHON KU3HU;



" JCTOJIb30BaTh MO PYKOBOJICTBOM I€Jjarora Hay4YHbIe METOIbI UCCIICIOBAHNUS
(GuU3NYECKUX SBIICHUH, B TOM YHCJE JJISl MPOBEPKHU THUIOTE3 W TMOJYYCHHUS
TEOPETHYECKHUX BBHIBOJIOB;

" OOBSICHATH C OMOPON Ha JUAAKTHUYSCKUNA MaTepHall Mociie OOCYXKIACHHS C
MIeIaroroM Hay4YHbIE OCHOBBI Har0o0Jiee BAKHBIX JOCTHKCHUI COBPEMECHHBIX
TEXHOJIOTHH, HampuMep, TMPAKTHIECKOTO UCIOJB30BAHUS  PA3TUIHBIX
MCTOYHHKOB DHEPTHH HA OCHOBE 3aKOHA MPEBPAIICHUS W COXPAaHEHHUS BCEX
M3BECTHBIX BUJIOB DHEPTHUHU.

Kaxngas w3 TeM JaHHOrO paszziela BKIIOYAECT JKCIEPUMEHTAThHOE
UCcleIoBaHre 000OIIA0IIEero Xapakrepa Ha YCMOTpPEHHE IeJarora U IMpH €ro
nomour. Pa3men 3aBepiiaercss MpOBEACHHEM TUATHOCTHUECKOHM M OIEHOYHOMU
paboThI 32 KypC OCHOBHOM IITKOJIBI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA VYYEBHOI'O IIPEJIMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIA

B nenom pesynbraThl ocBoeHus ooyuatoumucs ¢ 3[1P yueOHoro npeamera
«Duszuka» NOIHKHBI COBNAAATh C PE3YJbTaTaMHU MPUMEPHOI pabouel mporpamMMel
OCHOBHOTO 00IIIETO 00pa30BaHMs.

HaunOoiiee 3HaUMMBIMU SIBISIIOTCSL:

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHBalMg K OOy4YEeHMI0O M  LEJICHANpaBICHHOW  MO3HABaTEIbHOU
NEeSATENbHOCTH;

YCTaHOBKA Ha OCMBICJIEHUE JINYHOTO OIbITa, HAOMIOIEHUH 32 (PU3NYECKUMU
AKCIIEPUMEHTAMH;

YCTAaHOBKAa HAa OCMBICIICHUE PEe3YyJbTAaTOB HAOIIOJEHUN 3a MPUPOIHBIMU U
TE€XHOTE€HHBIMU SIBJICHUSMHU C MO3ULIHUNA (PU3NYECKUX 3aKOHOB;

CHOCOOHOCTh OILIGHMBATh MPOMCXOMAIINE U3MEHEHUS U HX MOCIEACTBUS,
dbopMyIHpoOBaTh U OIIEHUBATH PUCKU, (DOPMUPOBATH OIIBIT;

NOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 IPAKTHYECKYIO
JesITeNIbHOCTh (TMPU COBMECTHOM BBITIOJIHEHUH Ja0OpaTOPHBIX MPAKTUYECKUX
pabor);

YMEHHE pa3indyaTh y4eOHbIE CUTYalluH, B KOTOPbIX yuaiuiics ¢ 3[1P moxer
JNEHUCTBOBAaTh CAMOCTOSITENBHO, M CHUTyallUW, TAE€ CIEAYET BOCIOJIb30BATHCS
CIIpaBOYHOM MH(GOPMALIMEN U IPYTUMHU BCIIOMOTATENbHBIMU CPEJICTBAMY;

CHOCOOHOCTh NPUHUMATh PEUICHHE B XU3HEHHOM CHUTyallud Ha OCHOBE
MepeHoca MOJYyYEHHBIX B Xo0/€ 00ydeHHs] (U3NYECKUX 3HAHUN B aKTyalbHYIO
CUTYAIIHIO;

CIIOCOOHOCTh  COONIOZIaTh B TOBCEJHEBHOM KU3HM TMpaBWiIa JUYHOU
0e30MacCHOCTH Ha OCHOBE NMOHUMAHMS (DU3MYECKUX SIBJICHUM W 3HAHUSA 3aKOHOB
bu3uKy;



yMEHHE KPUTHYECKH  OLEHHMBATh TNOJYYEHHYH0 OT  coOeceqHHKa
MH(OpMAIIHIO, COOTHOCS €€ CO 3HAaHWEM (PU3MYECKUX 3aKOHOB;

CIIOCOOHOCTH TIepeaTh CBOU COOOPaKEHUsI, yMO3AKITIOUCHHUS TaK, YTOOBI
OBITh MMOHATHIM JJPYTUM YEJIOBEKOM;

aJICKBaTHOCTDH IMOBEJCHUSI 00yYarOIIErocss ¢ TOYKH 3PEHUS ONMACHOCTU WIIU
0€30MacHOCTH JUIs ce0s WK JJI OKPYKAIOITNX;

YBaXCHUE K TPYLy ¥ PE3yJIbTaTaM TPYAOBOU JESATCILHOCTH;

yriyOieHue TpEeNCTaBICHUH O IIEJIOCTHOM KapTHHE MHpa Ha OCHOBE
pUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUH U MPAKTUYECKUX YMEHUH.

METAIIPEAMETHBIE PE3YJIbTATBI

Osnaodenue YHUGEPCANbHBIMU yueoOHbIMU NnO3HAGaMmMeNbHbIMU
oelicmeuamu:

BBIABJISITh MPUYUHBI M CIEJACTBUS TMPOCTHIX (DU3WYECKUX  SIBJICHUII;

ONpeneNsaTh (PU3NYECKUE MOHATHS, CO37aBaTh 0OOOIIECHUS, YCTaHABINBATh
aHAJOTUH, KJIAaCCU(PUIUPOBAaTh, CAMOCTOSITEJIBHO BBIOMpPAaTh OCHOBAHUS U
KpUTEpUU A KJIACCU(PUKALMM, HCIONb3Yys CHPAaBOYHYIO HHPOPMALUIO H
OMUPAsACh HA aJITOPUTM yUEOHBIX JEHCTBUN;

YCTaHaBIMBAaTh NPUYUHHO-CIEICTBEHHBIE CBA3H, CTPOHUTH JIOTUYECKOE
paccykJIeHHe, YMO3aKIYeHUEe (MHIYKTUBHOE, JAEIYKTUBHOE, 1O aHAJOTMU) H
JeJaTh BBIBOJIbI MIOJI PYKOBOJICTBOM NEAArora;

UCKATh WU OTOMpaTh MHPOPMAILIMIO WA JaHHBIE U3 UCTOYHUKOB C yU4ETOM
PENIOKEHHON y4eOHOM 3a/1a4uu U 3aJJaHHBIX KPUTEPUEB.

co3/1aBaTh, MPUMEHATh U MPE0oOpPa30BHIBATh 3HAKK M CHUMBOJIBI, MOJEIU U
CXEMBI JUIsl pellieHusl y4eOHbIX U MTO3HABATENIbHBIX 3a/a4;

C MOMOIUIBIO TEAarora Wik CaMOCTOSITENIbHO MPOBOJUTH OIIBIT, HECIOXKHBIN
AKCIIEPUMEHT [0 YCTAHOBJIEHUIO OCOOCHHOCTEW (PU3MYecKoro oObEeKTa WU
SIBJICHUS,

npeoOpa3oBbIBaTh MH(OPMALMIO M3 OJHOIO BHAA B Jpyro (tabimuuy B
TEKCT U 1p.);

yCTaHaBJIMBATh B3aUMOCBA3b (DU3UUECKUX SIBJICHUI U MPOLECCOB, UCIOJIb3YS
QITOPUTM YUEOHBIX JTCUCTBUM.

Osnadenue  yHUBEPCANbHBIMU  YUEOHLIMU  KOMMYHUKAMUGHBIMU
oelicmeuamu:

OCO3HaHHO MCHOJIB30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBHM C 3aJayeid
KOMMYHUKAIIUM JJI1  BBIP@XKECHHS CBOMX MBICIEH ©  mOTpeOHOCTEH  aJis
MIJIAHUPOBAHMS CBOEH JEATEIIbHOCTH;

OpraHU30BbIBaTh y4eOHOE B3aMMOJICWCTBHE B rpymme (OmpenessTh oOiue
LEJIH, pACIpPeNeATh POJIU, JOrOBAPUBATHCS APYT C IPYTrOM M T. J1.).

LEJICHANpPaBICHHO  MCMOJb30BaTh  MH(OPMAIMOHHO-KOMMYHUKATUBHBIE
TE€XHOJIOTUH, HEOOXOUMBIE JJIsl pEIIeHUs] YIEOHBIX U MPAKTHUYECKUX (PU3UUECKUX
3azay;

OpraHU30BbIBAaTh Y4eOHOE COTPYJAHHYECTBO U COBMECTHYIO JIEATEIBbHOCTH C
YUUTEJIEM U CBEPCTHUKAMHU B MPOLECCE 3aHATUI (PUIUKOM.

Osnadenue ynueepcaibHblMu y4eoOHbIMU PecyaamueHbIMU 0CUCIBUAMU:



NOHUMAaTh 1€l €CTECTBEHHOHAyYyHOTo  OOydYeHHus, CTaBUTb U
dbopmynupoBath i ce0d HOBbIE 3aJaud B ydyeOe U IO3HABaTEIbHOU
JeSITeIbHOCTH;

oOHapyxuBaTh U (HOPMYIHPOBATH yUEOHYIO MPOOJIEMY, OMPEACTATH IIETb
y4eOHOH JeATEIHHOCTH;

CaMOCTOSITENIFHO MJIM C TMTOMOIIBIO YUUTENS INIAHUPOBATh IMyTH JOCTUKCHHS
nenel B QU3NYECKUX IKCIEPUMEHTaX, B TOM YHCIIE aJbTePHATUBHBIC, OCO3HAHHO
BHIOMpaTh  Hambosiee  A(PGEKTUBHBIC  CIIOCOOBI  pelIeHUs  Y4eOHBIX U
MO03HABATEILHBIX 33/1a4;

COOTHOCHUTH CBOM MPAKTUYECKUE ICUCTBUS C IUIAHUPYEMBIMU Pe3yJIbTaTaMH,
OCYUIIECTBJISATh KOHTPOJb CBOEH JEATENBHOCTH B TIPOLECCEe JAOCTHKEHUS
pe3ynbTaTa, OnpeessaTh CocoObl IEUCTBUM B paMKax MPEAJIOKEHHBIX YCIOBUHN U
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEUCTBHS B COOTBETCTBUHU C M3MEHSIOIIEHCA
CUTYyallneu;

MPAaBIWJIBHOCTh  BBITIOJIHEHUS  OKCIEPUMEHTANbHON  y4eOHOl  3amaum,
COOCTBEHHBIE BOBMOYKHOCTH €€ PEIICHNUS;

BJIQ/ICHUE OCHOBAMU CAaMOKOHTPOJISl, CAMOOIICHKH, MPUHSATHS PEUICHUH U
OCYIIECTBJICHUS OCO3HAaHHOrO BbIOOpa B y4eOHOM U  MO3HaBATEIbHOU
JESITeIbHOCTH;

JaBaTh aJeKBATHYIO OIEHKY CHUTYyallud W Tpeajarath IiaH €€ M3MEHEHUS;

MPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUU
yueOHOH 3a1a4H;

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

HNPEAMETHBIE PE3YJIBTATBI

TpeOoBanuss K mNpeAMETHbIM pe3yJbTATAM OCBOCHUSL Y4eOHOIO
npeamera «@u3nKa», pacnpeaejeHHbIe 10 rogaM 00yUeHUs

Pesynbratel mo rogam GopMyIUpYIOTCS MO MPUHIMITY JA00aBICHUS HOBBIX
pe3ynbTaToB OT ToAa K ToAay (pe3ylbTaTbl OYEepPeAHOro rojAa IO YMOJTYAHHIO
BKJIFOUAIOT PE3YyJIbTaThl MPEIbIIYIIHX JIET).

7 KJIACC
[IpeameTHbie pe3yabTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI  OTpaXkaTh
c(OpPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHUI:

— OPHUEHTUPOBATHCS B TMOHATHUSIX W ONEPUPOBATh MMHU Ha 0a30BOM YPOBHE:
du3HUeCcKre U XUMUYCCKUE SBIICHHSI; HAOJFOJICHHUE, SKCIICPUMEHT, MOJICTIb,
TUNO0TE3a; CAWHUIIBI (U3MYECKUX BEIIMYWH; aTOM, MOJIEKYJa, arperaTHbIC
COCTOSIHUS BellecTBa (TBEpPIOE, KUIKOE, Ta3000pa3HOE); MEXaHUYECKOe
JBIDKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSMOJIUHEHHOE), TPACKTOPHS,
paBHOACHCTByIOIMas  cwi, jgedopManus (ympyras, IIJIacCTHYECKas),
HEBECOMOCTh, COOOIIAIONIMECS] COCYAbl, C OMNOpPON Ha IUIAKTUYECKUIN
Marepual



— pazmmuath sBieHuS (AuQQy3us; TEIIOBOE NBIKCHHE YaCTUIl BEIICCTBA;
PaBHOMEPHOE  JBIKCHHE;  HEPAaBHOMEPHOE  JBWIKCHHE;  HHEPIUS;
B3aUMOJICHCTBUE TEII; pasHogecue meEPObIX menl C 3aKPeniéHHOU OCblo
epawjenusi; iepeadya AaBjIeHUs TBEPABIMHU TEIIAMU, )KUAKOCTIMH U Ta3aMU;
aTMoc(epHOE [aBJieHWE; IIJIJaBaHUE TeJ; MPEBpAIlleHUs MEXaHUYECKOU
SHEPruM) MO ONHUCAHUIO WX XapPaKTEPHBIX CBONCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JAHHOE dbuznueckoe SBJICHUE, rnocjue
MPEBAPUTEILHOTO 00CYXICHUS C MEeIaroroMm;

— pacrmo3HaBaThb MPOSIBICHHE  W3YYCHHBIX  (U3NYECKUX  SIBICHUH B
OKpY)XaloIlleM MHpE, B TOM uHcie (U3NYECKUE SBICHUS B MPUPOJE:
IIPUMEPBI JABMKEHUSI C PA3NIUYHBIMU CKOPOCTSIMH B JKMBOM M HEXUBOU
IpUPOJE; ACHUCTBUE CHUIIBI TPEHUS B MPUPOAE U TEXHUKE, BIHSIHUE
aTMOC(EpPHOro JaBJICHHS Ha XUBOM OpraHu3M; IUIaBaHUE DPbIO; pbhlYard B
TEJIe YEJIOBEKA; MPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3aJady B y4yeOHYIO,
BBIJIETISITh CYILIECTBEHHBIE CBOMCTBA/IMpU3HAKK (PU3MUECKUX SIBICHUN C
IIOMOILBIO [I€1Arora;

— OMNHUCBHIBATh M3YYCHHBIE CBOMCTBA Tell U (PU3HUYCCKHUE SIBICHMS, HCIIOIB3YS
dbu3uyeckre BeIUYUHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BpeMs, MYTh,
CKOPOCTB, CPEIIHSISI CKOPOCTh, CHJIa YNPYTOCTH, CHJIa TSKECTH, Bec Tela,
CUJIa TPEHHMS, JaBJIcHUE (TBEPIIOTO Teja, )KUIKOCTH, I'a3a), BHITATKUBAIOIIIAS
cuja, MexaHuyeckas paboTa, MOIIHOCTh, IUIEYO CHUJIbI, MOMEHT CHJIbI,
KOO(PPUIIMEHT TIONE3HOr0 JICHCTBHUS MEXaHM3MOB, KHHETHYECKas U
MOTCHITHATBHAS JHEPTHS) C OTMOPOH Ha CXEMYy; MPH OMHCAHUH PaCKPBHIBATh
(U3UYECKUIT CMBICIT UCTIONB3YEMBIX BEIMYUH, UX 0003HAYCHUS U CIUHUIIBI
(GUBUYECKUX BEIUYHH, HAXO00UMb @GOpMYIbl, C8A3bI8AIOWUe  OAHHYIO
Quzuueckyro 8eiuuuHy ¢ OpyeuMu GeIUHUHAMU, CMPOUMb 2paghuKu
UBVHEHHbIX — 3asucumocmelt  uaudeckux  eeiuyuH C  OIMOPOM  Ha
JIUTAKTAYECKAN MaTepua,

— XapakTepu3oBaTh CBOWCTBAa TeJ, (U3NUECKUE SBJICHUS U MPOLECCHI,
UCTIONB3Ys TMpaBWiIa CIOXKEHUS cuil (BIOJb OJHOUN mpsMmoi), zaxon Iyka,
3axon Ilackana, 3axon Apxumeoa, npasuno pasHosecus puvluaza (010Ka),
«30]10Mmoe npasuioy MexaHuxu, 3aKOH COXPAHECHHSI MEXAHUYECKON DHEPTHH;
Opy 3TOM JaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3aNUCHLIBAMb €20
mamemamuyeckoe  Gvlpadcenue  Nod  PYKOBOOCMBOM  neoazo2a ¢
00cydHcOeHUuemM Niana pabomsl,

— OOBACHATH HU3HUECKHUE SBIICHUS, TIPOIECCHI U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CHUTyalluil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: IpHu
MOMOILM TeAarora BBISIBISATh MPUYUHHO-CIICICTBEHHbBIE CBS3U, CTPOUTH



oObsicHeHHe W3 1—2 JOrHyYecKux IIaroB ¢ Onopod Ha 1—2 M3y4YEHHBIX
CBOMCTBA (PM3UUECKUX SBJICHUM, (DU3UUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pelmarh TUIIOBBIE PACUETHBIC 3aa4d B 11eHCTBUE C OMOPOM Ha alrOPUTM,
PEIBAPUTEIBLHO Pa300paHHBIM COBMECTHO C MEJAroroM, UCIOJb3Yys 3aKOHBI
U (GOpMyIibl, CBS3bIBAIONINE (PU3UUECKHE BEIWYHHBI: HAa OCHOBE aHAN3a
YCIIOBHS 3aJ]aud 3alMChIBaTh KPaTKOE YCIOBUE, HOJCTaBIATh (PU3NUECKHUE
BEJIMYMHBl B (OpPMYJbl M HPOBOAUTH PaCUETHl, HAXOAUTh CIPABOYHbBIC
JaHHble, HEOOXOIHUMBbIE NIJIsl PEIUEHUs 3a]ad, OLCHUBATh PEaTUCTUYHOCTH
HOJy4YeHHOW (pU3NUECKON BEIUYNHBI,

pacmo3HaBaThb NOPOOJEMBbI, KOTOPbIE MOHO pEIIUTh TP [IOMOIIU
(U3HUECKUX METO/OB IOCHE MPEABAPUTEIBHOIO 00CY X ACHUS C MEJarorom;
IIpY IIOMOIIM I1€1arora B OIMMCAaHUHU MCCIIEOBAHUS BBIACIATH IIPOBEPSIEMOE
IOpENoIoKeHnue (TUIoTe3y), € ONOpOM Ha JUAAKTHUYECKUH MaTepual
pasznuyaTh U MHTEPHPETUPOBATH MOJTYYEHHBIN pe3yibTaT, HAXOJIUTh MOCIIE
OoOCYXXJE€HHS C MEeAaroroM OIMOKU B XOJE OIbITa, JIeJaTh BBIBOJBI 110 €ro0
pe3ynbTaTam;

YMETh HaXOJIUTh C UCIIOIb30BaHUEM UM POBBIX 00pPa30BaTEIBHBIX PECYPCOB
OMbITHl MO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3HUYECKUX CBOWCTB
TeN: (GOpMYyIUPOBATH MPOBEPSEMbIE MPEAIOIO0KEHUS, COOUPATh YCTAHOBKY
U3 TPEIJIOKEHHOTO O0OpYAOBaHMS C OMOPOM Ha CXEMy, 3alUCHIBATh XOJ
ombITa U (HOPMYIHPOBATH BHIBOBI 10T PYKOBOACTBOM I€1arora;

BBINIOJIHATh MPSAMbIE H3MEPEHMS] PACCTOSHUSA, BpPEMEHHM, MacChl Tela,
00BbEMa, CUJIBI U TEMIIEPATYPhl C UCIOJIB30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX
NpuOOPOB C OMOPOM HA aJIrOPUTM; 3alMChIBATh IOKAa3aHUs MpPUOOpPOB
¢ y4€TOM 3aJJaHHON a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUM;

IIPOBOJUTH COBMECTHO C IIEIAarOroM HCCJIEIOBAHUE 3aBUCUMOCTU OJHOU
(u3MUECKON BEJIMYMHBI OT JIPYroil C MCMOJIb30BAHUEM MPSMBIX U3MEPEHUN
(3aBHCHUMOCTHU IMyTH PABHOMEPHO JBUKYILETOCS TeJla OT BPEMEHU JBUKEHUS
TENa; CUNbl MPEHUsl CKONbICEHUsI Om eeca mend, Kaiecmea 00pabomku
nogepxHocmeu men U HE3AGUCUMOCMU CUNbI MPEHUsi om niowaou
CONPUKOCHOBEHUsL meJl;, CUlbl YAPY20CMU Om  YOIUHEHUS NPYAICUHDL,
BLIMANKUBAIOWEU CUbL OM 00bEMA NOSPYHCEHHOU uacmu meaa u Om
NIOMHOCMU  HCUOKOCU, €€ HEe3A8UCUMOCMU Om MNJIOMHOCMU mend, Om
2nyOUHbL, HA KOMOPYIO NOSPYAHCEHO MeN0; YCIO08Ull NAABAHUS Me, YC08UlL
pasnogecus pviuaea u 0J10K08); MO/ pyKOBOJICTBOM II€1arora y4acTBOBAaTh B
IJIAHUPOBAHUM Y4€OHOTO MCCIIE0BaHuUs, COOMPATh YCTAHOBKY U BBIMOJIHSITh
U3MEpEHUs, CcIeAys NPeIoKEHHOMY IUIaHy, (UKCUPOBATh pPe3yJbTaThl
[OJyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJE INPEAJIOKEHHBIX
TabIuI ¥ rpaUKOB, NENaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;



COOTHOCUTh KOCBEHHbIE H3MEpPEHUs1 (U3NYECKUX BEIUYUH (IJIOTHOCTH
BELIECTBA JKUJKOCTU U TBEPIOIO TEJIA; CUJIA TPEHUS CKOJIBKCHHUSI; JaBICHUE
BO3/lyXd; BBITAIKUBAIOIIAs CHJIA, JEWCTBYIOIIAasg Ha NOTPYKEHHOE B
KHUIKOCTh  TeNno;  KOAP(GUUIMEHT IMOJIE3HOTO  JEHCTBUS  IMPOCTHIX
MEXAHU3MOB), CIIeAys NPENJIOKEHHOW WHCTPYKLUUHU; MPU BHIIOJHEHUU
M3MEPEHUI MOJ PYKOBOJCTBOM II€Jlarora cOOMpaTh 3KCHEPHUMEHTAIBHYIO
YCTAaHOBKY M BBIYUCIIATh 3HAYEHUE NCKOMOM BEJIUYMHBIL;

coOJI0/1aTh MpaBUiia TEXHUKU 0€30MacHOCTU MpU padoTe ¢ 1abopaTopHbIM
000pyI0BaHUEM TOCIIE TIPEABAPUTEIIHLHOTO 00CYKIEHUS C TIEAaroroM;

COTIOCTABIIATh MPUHITUIIBI JEHCTBUSI MPUOOPOB M TEXHUUYECKHUX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETpP, COOOIAIONIUECS COCYIbl, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HEMOJIBMKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTh C ONOPOH
Ha JUIAKTHICCKUN MaTepHuan,

XapakTepu30BaTh  IPUHIHUIIBI NENCTBUS M3Y4YEHHBIX  MPUOOPOB
U TEXHUYECKUX YCTPOWCTB IIOCJIE MPEABAPUTEIBHOIO OOCYXKACHUS C
MEeJaroroM € OMNOpOMl HAa HX ONHUcaHus (B TOM 4YHCIE: NOALIMITHUKH,
YCTPOMCTBO BOAOIPOBOJIA, THIPABIUYECKUN MTPECC, MAHOMETP, BBICOTOMED,
HOPIIIHEBOM HACOC, apEOMETP), UCIOJIB3YS 3HAHUSI O CBOMCTBAX (PU3NUECKUX
ABJICHUN U HEOOXOANMbBIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI / HAXOIUTh HHPOPMAIIUIO O MPUMEPAX MPAKTUUIECKOTO
UCTIONb30BaHUSl (DU3MUECKUX 3HAHUW B TOBCEIHEBHOW JKM3HU IS
oOecrieueHuss  0Oe30MacHOCTM Mpu  oOpamieHud ¢ OpudbopamMu U
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHEHHUS 3/10pPOBbs U COOIOACHUSI HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKpYKaloIIel cpese;

OCYIIECTBJISITh C TMOMOIIBIO Tenarora oT00p MCTOYHUKOB HMH(OpMaIuu B
cetu VHTEpHET B COOTBETCTBHUHM C 3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, Ha
OCHOBE HMMEIOIIMXCA 3HAHUN U MyTEM CPAaBHEHHS PA3JIMYHBIX MCTOYHHKOB
BBIICIIATh MH(GOPMAIIMIO, KOTOpas SBJSETCS MPOTHBOPECUYMBON WU MOXKET
OBITH HEJIOCTOBEPHOI;

UCIIOJI30BaTh TP BBIMOJHEHUH YUYEOHBIX 3aJaHWA HAYIHO-TIOMYJIIPHYIO
TUTEPATYpy (U3HUECKOTO COACPIKAHUS, CIPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu UHTepHer; Bmamerb nOpuéMamMu  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHOM 3HAKOBOU CUCTEMBI B JIPYTYIO;

Co37aBaTh IOJ] PYKOBOJCTBOM Teaarora ¢ oOCYXJEHHEeM IlaHa pPaboThI
KpaTKW€ MHUCbMEHHbIE U YCTHBIE COOOIIEHHUS] Ha OCHOBE 2—3 MCTOYHUKOB
uHpopMalu (PU3NYECKOro COJEpPKAHMsS, B TOM 4YHUCJe MyOJWYHO AeNaTh
KpaTKue COOOIIECHUS O pe3ysIbTaTax MPOEKTOB WM YUeOHBIX UCCIIEIOBAHUI;



IIpHU 3TOM I'PaMOTHO UCIIOJIb30BATH I/I?)y‘IeHHHﬁ MTOHSTUHHBIN alIiapar Kypca
(1)I/IBI/IKI/I, COIIPOBOKIATH BBICTYIIJICHHUC Hp€3eHTaHH€ﬁ;

— TIPU BBIMOJTHCHUH yUE€OHBIX MPOCKTOB U MCCICIOBAHUHN O] PYKOBOICTBOM
nejarora pacnpeieniarh OO0sS3aHHOCTU B Tpymmne B COOTBETCTBUU C
MOCTaBJICHHBIMHU 3aJja4yaMU, CJICAUTh 3a BBINOJHEHUEM IUIaHA JEUCTBUIA,
aJIeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJAJ B JACSATEIBHOCTb TPYIIIHI;
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YYMUTHIBas MHEHHUE
OKPYXaIOILKX.

8 KJIACC
[IpenmeTHble pe3ynbTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaThb
c(OPMHUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHUI:

— OpPHUEHTUPOBATHCA B MOHATUSAX U ONEPUPOBATH UMU Ha 0a30BOM YpPOBHE:
Macca M pa3Mepsl MOJIEKYJ, TEIJIOBOE MABMKCHHE aTOMOB U MOJIEKYII,
arperaTHbI€ COCTOSIHHS BEIIECTBA, KPUCTAIIMYECKME M aMOp(HbIE Teina,
HACBIICHHBIA U HEHACBHIIEHHBIN I1ap, BIAXKHOCTH BO3/AYyXa; TEMIIEparypa,
BHYTPEHHSISI DHEPTHUSI, TEIUIOBOW JBUTATEIb; 3JIEMEHTAPHBIN AJIEKTPUUYECKUN
3apsif, JJEKTPUYECKOE I10JI€, NPOBOJHUKU U JIMAJIEKTPUKH, ITOCTOSHHBIN
JIEKTPUUYECKUHN TOK, MATHUTHOE I10JIE;

— pa3nmuyaTh SBIICHHS TOCTE TPEABAPUTEIHLHOTO OOCYXACHHUS C TEAaroroM
(TemyoBOe pacHIMpeHue/ckaTue, Terlonepenadya, TETIOBOE pPaBHOBECHE,
CMa4yMBaHue, KaMWUISIPHBIC SIBJICHUS, UCTIAPEHHE, KOHICHCAIIHSI, TUIABJICHHE,
KpUCTAJTH3AINS (oTBepAcBaHUE), KUIICHUE, TeruIonepeaaya
(TeTIONPOBOTHOCTh, ~ KOHBEKIMS, W3JIY4YCHHUE);  DJCKTpU3alMs  Ted,
B3aMMOJICUCTBHE 3apsA0B, JCHCTBUS DIIEKTPUUECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aUMOJCHCTBHE MArHUTOB, JEWCTBHE MArHUTHOTO ITOJIS
Ha TPOBOJHUK C TOKOM, SJICKTPOMArHUTHASI MHAYKIIMS) O OMUCAHUIO HX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIIUX JTAHHOE
¢busnuecKoe SIBICHHUE;

— pacrmo3HaBaTh C MOMOIIBIO MEAarora MposIBICHUE M3YyYEHHBIX (PU3NUECKUX
ABJICHUM B OKpYXalollleM MHpEe, B TOM uHclie (U3nyeckue SBICHUS B
MIPUPOJE: TOBEPXHOCTHOE HATSKEHNUE U KAWJUISIPHBIE SIBJIICHHUS B MPUPOJE,
KpUCTaIbl B Tpupoae, uziydyenue CoaHIa, 3amep3aHue BOJOEMOB,
Mopckue OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsI, CHETa; AJIEKTPUUYECKUE
ABJICHUSI B aTMmocgepe, SJIEKTPUUECTBO >KMBBIX OPraHM3MOB; MAarHUTHOE
noJie 3eMJIH, JIpeiid MOIOCOB, pOJIb MArHUTHOTO MOJS AJIs KU3HU Ha 3eMIle,
MOJSIPHOE CHUSIHHME, TPH 3TOM IEPEBOAUTH MPAKTHYECKYIO 3aJadyy B
y4eOHYI0, BBIJCISTh CYIIECTBEHHbIC CBOMCTBA/MPU3HAKN (PU3UUECKUX
SIBJICHUU



— OINHKCHIBATh TOJI PYKOBOJCTBOM IMenarora ¢ OOCYKIEHHEM IlaHa paboThI
U3yYCHHBIC CBOWCTBA TeN U (PU3NUCCKUE SBICHUS, UCTIONB3YS (PU3UUECKHe
BEJIMYUHBI (TeMIepaTrypa, BHYTPCHHSS DSHEPrus, KOJUYECTBO TEIUIOTHI,
yIeiabHas TEIUIOEMKOCTh BEIIECTBA, YJENbHAs TEIUIOTa  IUIABJICHUS,
yIeibpHas TeIioTa mapoodpazoBaHus, yAelbHAas TEIIOTA CTOPAaHHUs TOILINBA,
KOA(PUITMEHT TOJE3HOTO JEHCTBUSA TEIJIOBOM MAIMHBI, OTHOCHTEIIbHAS
BJIQKHOCTh BO3/AyXa, JJCKTPUUECKUN 3apsi, CcHUila TOKa, JJICKTPUUYECKOE
HaIpsHKEHUE, COMPOTUBJICHUE TMPOBOJHUKA, YIEIHHOE COMPOTHBIICHHUE
BEIIECTBa, pab0Ta W MOITHOCTHh D3JEKTPUUYECKOTO TOKA); TMPH OIHMCAHHUH
NpaBWJILHO TPAKTOBATh C TOMOINBIO TMefarora (U3HUECKUNA CMBICH
WCIIOJIB3YEMBIX BEJTMYHMH, 0003HAYCHUSI U CAUHUIBI (PH3NIECKUX BEIMYHH,
HaXOJUTh (POPMYIJIbI, CBS3BIBAIONINE JAHHYI0 (U3UYECKYIO0 BEJIMYUHY C
IPYTUMHU  BEIMYWHAMHU, CTPOUTH TpapUKA W3YyYCHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYUUH;

— OMpeAeNATh MOoCcIe MPEABAPUTEIHHOIO OOCYKIEHUS C MEJaroroM CBOMCTBA
Ted, (PU3NYeCKre SBICHUS U MPOIECCHI, UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOM  TEOpPUM CTPOEHHUSI  BEIIECTBA, IPHUHIIUI
CYNEpIO3UlIMA ToJied (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsaa, 3akoH Owma [iid y4yacTka Uenu, 3axoH [[coyns—/lenya, 3aKOH
COXpPAaHEHHSI JHEPTrUM; MPU STOM HAXOJUTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa W €ro MaTeMaTHYECKOE BBIPAKEHHE C OMOpoll Ha HU(pPOBBIE
o0pa3oBaTenbHbIE PECYPCHI;

— COOTHOCHTH IOJ] KOHTPOJIEM Teaarora (pu3ndeckue Mmpoiecchl U CBOMCTBA
TEJ, B TOM YHUCJIC W B KOHTEKCTE CHUTYyaIldil MPaKTHKO-OPUCHTHUPOBAHHOTO
XapakTepa, MPH TOMOIIM IIeJlarora BBISIBIATh TPUYUHHO-CIICICTBCHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYECKUX IIaroB C OMopod Ha 1-2
M3YYCHHBIX CBOMCTBA (DU3WUYECCKUX SBIICHUN, (PU3NYECKUX 3aKOHOB WITH
3aKOHOMEPHOCTEN;

— pemiaTh THUIOBBIE pacuéTHble 3amadu B 1-2 jelicTBUsL ¢ omopol Ha
QITOPUTM, TMPEABAPUTEIIBHO pPa3oOpaHHBIH COBMECTHO C TIEJarorom,
MCIIONIB3Ys 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIONINE (PU3MUECKUE BEIMYMHBI: Ha
OCHOBE aHaJM3a yCJIOBUS 3aJayM 3aIlMChIBATh KPATKOE YCIOBUE, BBHISBIISITH
HEJIOCTATOK JIAHHBIX JUISl PEIICHUs 3aJa4yu, BEIOMPATh 3aKOHBI U (POPMYJIBI,
HEeoOXoauMbIe It €€ pEIIeHHs, NPOBOJAUTh pPAcUY€Thl W CpPaBHUBATH
MOJTy4eHHOE 3HaYeHUE (PU3NYECKON BEJIMUUHBI C U3BECTHBIMU JIAHHBIMU;

— HMCTb IIPCACTABICHHUC O HpO6JI€MaX, KOTOPBIC MOXXHO PCHINTD IIPHU ITOMOIIH
(1)I/IBI/I‘I€CKI/IX MCTOA0B ITIOCJIC MMPECABAPUTCIILHOI'O O6Cy)K}1€HI/IH C rIcaarorom,
HCIOJBb3Ys OIMMMCAHUC HCCIICIOBAHUS, BBIACIATE ITPOBEPSICMOC



IMPECAIOJIOKCHUC, OLICHHUBATDH IMPaBUJIBHOCTDb mopsaaxka IIPOBCACHUSA
HCCJICAOBAHU, JCIaTh BBIBOJIBI,

YMETh HAXOJUTh C UCIOJIB30BaHUEM ITU(PPOBHIX 00pa30BaATEIBHBIX PECYPCOB
OMBITHI MO HAOIIOACHUIO (PU3NYECKUX SIBICHUN WM (U3HMUECKUX CBOWCTB
Ten (KanwuUIApHBIE SIBJICHUS, 3aBHCHMOCTb JaBJEHUS BO3JyXa OT €ro
00bEMa, TemImeparypbl; CKOPOCTH Mpoliecca OCThIBAHUS/HArpEeBaHUs TPU
U3ITyYEHUH OT LIBETa M3Ty4alollel/morionaneil moBepXHOCTH; CKOPOCTh
UCIIapeHUsl BOABI OT TEMIEPATYPBI KUAKOCTH U IUIOMIAINA €€ MOBEPXHOCTH;
ANEKTpU3alMsg TEl W B3aUMOJICUCTBUE  DJIEKTPUYECKHUX  3apsOB;
B3aUMOJICHCTBUE MOCTOSHHBIX MAarHUTOB, BU3Yyaju3alisi MarHUTHBIX MOJIEH
MOCTOSIHHBIX MAarHWTOB; JEWCTBUS MAarHUTHOIO TMOJS HAa HPOBOJHUK
C TOKOM, CBOMCTBAa JJICKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUIaTENsA
MIOCTOSIHHOTO  TOKa): (pOpMyJIMpOBaTh MPOBEPSEMBIE MPEANOIOKEHNUSA,
coOupaTh YCTaHOBKY M3 NPEJIOKEHHOIO OOOpYJIOBaHMsSI C ONOpPOM Ha
CXEMy; OIIMChIBaTh XOJ ONbITA M (POPMYJIHPOBATH BBIBOJABI MO/
PYKOBOJICTBOM I1€/1arora;

UMETh MPEACTABICHUS O W3MEPEHUU TEMIEepaTyphbl, OTHOCUTEIIbHOM
BJIQKHOCTH BO3/yXa, CHJbl TOKAa, HANPSIKEHUs C HCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3NYECKUX BEIMUMH; MPU MOMOIIH
nejarora CpaBHUBaTh pe3yibTaTbl M3MEPEHUH C y4€TOM 3a/laHHOU
a0COJIIOTHOM NOTPEIIHOCTH;

IIPOBOJMUTH COBMECTHO C IIE€IAaroroM MCCIENOBAHUE 3aBUCHUMOCTH OIHOMN
(u3MUECKON BEJMYUHBI OT JIPYroil C UCHOJIb30BAHUEM MPSAMBIX HU3MEPEHHI
(3aBHCHMOCTb COIIPOTHBIICHHS MPOBOJHHMKA OT €ro JUIMHBI, IUIOIIAIN
IIONIEPEYHOr0 CEYEHUS U YIEIBHOIO CONPOTUBIICHMS BEILECTBA IIPOBOJIHUKA;
CUJIBl TOKA, UAYILIETO 4Yepe3 IMPOBOJHUK, OT HAIPSDHKEHHS HA IPOBOJHHKE;
UCCIECOBAHUE  IIOCIEAOBATEIBHOIO W IAPAUICIIBHOIO  COCIMHEHUM
MPOBOJIHUKOB): TUUIAHUPOBATH HCCJEIOBaHHE, COOUpaTh YCTAHOBKY U
BBIIIOJIHATh ~ U3MEPEHHUS  IOJ  PYKOBOACTBOM  TNE€Aarora,  Cienays
NpeNIOKEHHOMY  IJIaHy, (UKCHPOBAaTh  pE3yibTaThbl  IOJYYEHHOUH
3aBUCUMOCTH B BUJE TaOJMI] U rpaUKOB, JAeJIaTh BHIBOABI MO pe3yjbTaTaM
MCCIIEIOBaHMsI OCJe 00CYKICHHUS C TIEIaroroMm;

COOTHOCUTh KOCBEHHbIE H3MepeHUs (U3MUECKUX BeIUYUH (yAeibHas
TEMI0EMKOCTh BEIIECTBA, COMPOTUBIICHHE MPOBOAHUKA, pa00OTa M MOIIHOCTh
ANEKTPUYECKOr0 TOKAa): C MOMOIIBIO Iefarora IJIaHUPOBATh W3MEPEHHS,
coOupaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY, Cleays MpealoKeHHON
UHCTPYKIIMH, U BBIYUCIATH 3HAYEHUE BEJTUNUNHBL;

coOJII0/1aTh MpaBUiia TEXHUKU O€30MacHOCTU MpU padoTe ¢ 1adopaTopHbIM
00opyIOBaHMEM TOCTE MPEABAPUTETHHOTO 00CYKIEHUS C IIEarOoroM;



CONOCTAaBJSATh C MOMOIIBIO NEeJarora MPUHLUNBL JEUCTBUS H3YyUYECHHBIX
npruOOpPOB U TEXHUYECKUX YCTPOWCTB C OMOPON Ha MX OmucaHus (B TOM
yucje: CUcTeMa OTOIUIGHUS JOMOB, THUTPOMETp, IapoBas TypOuHa,

aMIIepMETp, BOJIBTMETD, CUETUHK AIEKTPUYECKOU SHEPIUH,
ANIEKTPOOCBETUTEIbHBIE MPUOOpPHI, HArpeBaTelIbHbIE  AJIEKTPONPUOOPHI
(npumepsr), ANEKTPUYECKUE peI0XPaHUTENH; ANIEKTPOMATHUT,

DIIEKTPOJIBUTATENIb  MOCTOSIHHOTO  TOKa), HCIONB3yS  METOIUYECKHUE
MaTepuallbl O CBOMCTBax (PM3UYECKUX SBICHHA W  HEOOXOIMMEIC
duznyecKkrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCie MPEABAPUTENHLHOTO 00CYXKIACHUS C MEJaroroM MpocThie
TEXHUYECKUE YCTPOMCTBA M HU3MEpPUTENbHbIE MPHOOPHI IO CcXeMaM H
CXEMaTUYHbIM PHCYHKaM (KUIKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETP, JBHUraTellb BHYTPEHHEIO CropaHMs, 3JIEKTPOCKOI, PEoCcTar);
COCTABJISITh CXEMbl JJEKTPUYECKUX ILEeNed C TMOCIeI0BaTeNbHbIM U
NapaJyIeIbHBIM ~ COCJIMHEHHEM  DJIEMEHTOB, COOTHOCSl  YCIIOBHBIE
0003Ha4YEHHUS FITEMEHTOB JIEKTPUUECKUX LIETIeH;

NPUBOJUTH TPUMEPBI/HAXOIUTh WH(OOPMAIIHIO O TIpUMEpax MPaAKTUYECKOTO
UCIIOJIb30BaHUsA (PU3UYECKMX 3HAHWA B IIOBCCIHEBHON IKM3HU IS
obOecrieueHus  0€30MACHOCTH TMpU  OOpallleHuu ¢ npubopamMu |
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHCHHUS 3JI0POBbSI U COOJIOJICHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOIIEH CPee;

OCYUIECTBJISTh C MOMOILIBIO Tefarora MOUCK MHGopManuu (HU3NIECKOTO
colepkaHus B ceTh MHTepHET, Ha OCHOBE MMEIOIIMXCSA 3HAHUM U IYTEM
CpPaBHEHUS JIOTIOJHUTEIBHBIX HCTOYHUKOB BBIAEIATH  HMH(OpMAIHIO,
KOTOPAast SIBJISIETCS IPOTUBOPEUUBOU UITU MOKET OBITh HEJOCTOBEPHOIA;

UCIIOJIb30BAaTh MIPH BBHITIOJHEHNUN YYEOHBIX 3aJJaHUi OTOOPAHHYIO MEJarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy (U3UUECKOTO COACp>KaHUS, CIIPABOYHBIC
MaTepUaNIbl,  PECYPCHI cetu  UHrepHer; BJIQJIETh  NpUEMAMU
KOHCIICKTUPOBAaHMSI TEKCTa, mMpeoOpa3oBaHusi WHOOpPMAIMKM W3 OJHOU
3HAKOBOW CHCTEMBI B JIPYTYHO C OINOPOM Ha QJITOPUTM M YTOYHSIOLIUE
BOITPOCHI [1€/1arora;

co37aBaTh IOJ] PYKOBOJICTBOM Iie/larora ¢ OOCYKIEHHWEM IUIlaHa padOThI
MMCbMEHHBIE U KpaTKUE YCTHBIE COOOIEHUs, 00001as HHPOpMAIUI0 U3
HECKOJIbKUX HMCTOYHMKOB (PU3MUECKOTO COJAEp>KaHHs, B TOM 4YHUCIE
MyOJIMYHO TPECTABIATh PE3yJIbTaThl MPOSKTHOW WIIM HCCIIEI0BATEIHCKOM
NESTEIIbHOCTH; MPU 3TOM I'PAMOTHO MCIOJIb30BATh U3YUYEHHBIN MOHATUHNHBIN
ammapart Kypca (GU3UKH, COMPOBOKIATH BHICTYIUICHHE MPE3CHTAIINECH;



— TpU BBHINOJHEHUW YYEOHBIX TMPOEKTOB M HCCIAEAOBAHWHN (PU3MIECKUX
IPOIECCOB TIOJ] PYKOBOJICTBOM TI€Aarora pacmlpeieiiaTh OO0s3aHHOCTH B
Ipynne B COOTBETCTBHM C IIOCTaBJICHHBIMHM 3aJladaMU, CJCAWTHh 32
BBIMIOJTHCHUEM TUIaHA JEHCTBUH W KOPPEKTHPOBATh €ro, ajaeKBaTHO
OIICHHMBAaTh COOCTBEHHBIM BKJIAJ B JCATCIBHOCTh TPYIIBI, BBICTPAHBATH
KOMMYHHUKATUBHOE B3aWMOJICHCTBHE, TMPOSBISAS TOTOBHOCTh pa3pemiaTh
KOH(JIMKTHI.

9 KJIACC
[IpeameTHbie pe3ynbTaThl Ha 0a30BOM YypOBHE JIOJDKHBI  OTpaXkaThb
c(hOpMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

— OPHUEHTUPOBATHCS B IMOHATUSX U ONEPUPOBATH MMU Ha 0A30BOM YPOBHE:
cucTeMa OTcuéra, MarepualibHasi TOYKA, TPACKTOPHUS, OTHOCUTEIHLHOCTH
MEXaHUYECKOTO JBIKEHUS, nedopMmanus (yrnpyras, IiIacTUYecKas), TpeHue,
YeHmpocmpemMumenbHoe YCKOpeHue, HEBECOMOCTb W IMEpPErpy3Kd; UEHTP
TSKECTU; aOCOJIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOro Tea,
paBHOBecHE;, MEXaHMUYECKHE KoJeOaHWs | BOJIHBI, 3BYK, HH(Pa3ByK
Y yIbTPa3BYK; AJEKTPOMArHUTHBIEC BOJIHBI, IITKAJIA JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30pPYKOCTb M JaJIbHO30PKOCTb, CHEKmMpPbl UCHYCKAHUA U
noeniowenus; anbpa-, Oera- M TamMMa-U3NyYeHHUs, H30TOMbI, SACpHAs
SHEPreTHKA,

— COOTHOCHTH SIBJICHHUS TIOCII€ TPEABAPUTEILHOTO OOCYXICHHUS C TEAaroroMm
(paBHOMEpPHOE W HEPABHOMEPHOE  MPSIMOJIMHEHHOE  JBUKEHHE,
PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWKEHHE, CBOOOJHOE MAaJEHUE Tell,
PaBHOMEPHOE JIBUKEHUE 110 OKPY>KHOCTH, B3aUMOJAECHCTBUE TEJ, PEAKTUBHOE
JBIDKCHHUE, KoJie0aTeabHOe [IBIDKEHUE (3aTyXawollue U BbIHY)XICHHBIC
KojeOaHus), PpPE30HAHC, BOJHOBOE JBHXKEHUE, OTPAKEHHE  3BYKa,
NPSIMOJIMHENHOE pACIPOCTPAHEHHE, OTPAKCHHE W MPEIIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3jIoKEHHE OeJIoro CBeTa B CHEKTP
U CIIOKEHUE CHEKTPaJbHBIX I1[BETOB, AWCIEPCUSI CBETA, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BO3HUKHOBEHUE JIMHEMYATOrO0 CHEKTpa HM3IYyUYECHHSs) IO
OMMCAaHUIO WX  XapaKTEepHbIX CBOWCTB M HA OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHNUE;

— pacro3HaBaTh C MOMOIIBIO NEAarora MposIBICHUE M3YyYEHHBIX (PU3NUECKUX
ABJICHUM B OKpy)XarouieM Mupe (B TOM 4YHucie (U3NYecKUe SBJICHUS B
MPUPOAE: NMPWIMBBI U OTJUBBI, ABWXKEHHE IUIaHET COJHEYHON CUCTEMBI,
PEAaKTHUBHOE  JIBJKEHHE JKHMBBIX OpPraHU3MOB, BOCIPHUSTHE  3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJHBI, IIyHAMH, 3XO, I[BETa
TEJI, ONITUYECKUE SBJICHUS B MPUPOJAE, OMONIOTHUECKOe JIEHCTBUE BUIUMOTO,
yIbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO HM3YyYEHUH; €CTECTBEHHbIN



paZiMoOaKTUBHBIN (POH, KOCMHUYECKHE Jy4d, PaAHOAKTUBHOE M3IyYCHUE
OPUPOIHBIX MHHEpAIOB; JACWCTBHE pAJUOAKTHBHBIX HW3Iy4YeHUH  Ha
OpraHM3M YeJOBEKa), MPU 3TOM MO PYKOBOJCTBOM IEAarora NepeBOAUTH
NpPaKTHUYECKYI0  3aJady B  y4eOHYI0, BBIACIATH  CYIICCTBCHHBIC
CBOMCTBa/MpU3HAKH (PU3UUECKUX SBICHUI;

— ONIHMCHIBATH TOJ] PYKOBOJCTBOM Ilefarora ¢ oOCYXIEHHEM IlIaHa PabOTHI
W3YYCHHBIC CBOMCTBA TN M (DU3WUYCSCKUE SBIICHUS, UCIOJB3YS (PH3UUICCKHC
BEJIMYMHBI (CPEIHSAS W MITHOBCHHAs CKOPOCTH Teja MPH HEPaBHOMEPHOM
JIBHKCHHH, YCKOpPEHHE, IIepEeMEICHHE, IyTh, YIJIOBas CKOPOCThb, CHJIA
TPEHHMSI, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPSHHE CBOOOJHOTO IaJICHUS,
BEeC Tella, HMITYJIbC TeJla, HMMITYJIbC CHJIBI, MEXaHH4yeckas paboTa u
MOIIHOCTh, MOTCHIMAIbHAS dHEPTHs Teja, MOJHATOTO HaJl MOBEPXHOCTHIO
3eMJTH, TTOTCHIIMAIbHAS SHEPTHUS CKATOW MPYKUHBI, KHHETHYECKask SHEPTHs,
IOJIHAsT MCXaHHMUYeCKas SHEPrus, IMEepUOJ M 4YacToTa KoJjieOaHWH, IJIMHA
BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA, CKOPOCTH CBETa, IOKA3aTeb
IPEIIOMJICHUS CPEJbl); IPH OMNHMCAHHUM C IIOMOIIBI0 YUYHUTENS IMPaBHIBHO
TPaKTOBAaTh (PU3NUCCKUN CMBICI HCIIOJIB3yEMBIX BEIMYUH, 0003HAYCHUS U
CIMHUIBI (U3HYSCKUX BEJIMYMH, C OMOPOM Ha METOJMYCCKHX MaTephall
HaXOJIUTh (OPMYIIBI, CBS3BIBAIOININE JAHHYIO (U3HYECKYI0 BCIMYUHY C
JAPYTHMH BEIIMYMHAMH, CTPOUTh TIpaUKH M3YYCHHBIX 3aBHUCHUMOCTEH
(bU3UYECKUX BEJIMYMH,

— XapaKTepU30BaTh IIOCJIC TIPEABAPUTEIBLHOTO OOCYXKICHHUS C TIEeIaroroM
CBOWCTBa TeJ, (PU3MYECKHWE SBICHUS W TIPOICCCHI, WCIIONB3YS 3aKOH
COXpPAaHEHHUsS OSHEPrUH, 3aKOH BCEMHPHOTO  TATOTCHHS,  MPUHITHII
CYNEPHO3UIIMA CWJI, TIPUHIIUI OTHOCHUTEIBHOCTH [ ammies, 3aKOHBI
HploToHa, 3aKkOH COXpaHCHHS HWMITYJIbCA, 3aKOHBI OTPAXCHHS U
NPEJOMJICHUSI CBETA, 3aKOHBI COXPAHEHUsS 3apsiIOBOTO W MAacCOBOTO YHCEIN
NpU SJIEPHBIX PEAKIHUAX; TPU dTOM HAXOIUTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa W €ro MaTeMaTHYeCKOe BBIPAKEHHE C OMOpod Ha U(POBHIC
oOpa3oBaTenbHbIE PECYPCHI;

— COOTHOCHTH IO/ KOHTPOJEM Mejarora (hu3nuecKkue MpoIecchl U CBOWCTBA
T€J, B TOM YHUCJI€ U B KOHTCKCTE CUTYaIlMi MPAKTHKO-OPHUESHTHPOBAHHOTO
XapaKkTepa: BBIABIATH MPH TOMOIIM TeJarora MPUINHHO-CIIEICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKHUX IIAaroB ¢ OMopoi Ha 2—3
M3YYCHHBIX CBOWCTBA (DM3MYECKUX SBICHUH, (DU3UUCCKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

— pemiaTh THUIOBBIE pacuéTHble 3amadu B 1-2 jedcTBUs ¢ omopoil Ha
aIrOPUTM, TIPEIBAPUTEIHLHO Pa300paHHbBIN COBMECTHO C, UCTIOJB3Ys 3aKOHbI
1 GopMyIIbl, CBSI3bIBAIONINE (DU3NICCKUE BETMIMHBI: HA OCHOBE aHAJIM3a



YCJIOBUsA 3adadd 3allMCbIBATL KPATKOC YCJIIOBHC, BBIABIIATH HCIOCTAROIIMC
WA U30BITOYHEIC JaHHBIC, BLI6I/IpaTI> 3aKOHBI M q)OpMYJ'ILI, HGO6XOI[I/IMI)IC
oJisl pCICHUA, IMPOBOAWTH paC‘IéTBI N OOCHUBATL C IIOMOIIBIO YUHUTCIIA
PCAITUCTUIHOCTD IMOJYUYCHHOI'O 3HAYCHUA (1)H31/I‘-ICCKOP1 BCIIMYHHEI,

MMETh MPEJCTABICHUE O TTPOOIeMaxX, KOTOPHIE MOYKHO PEIIUTh IMPU TOMOIIH
(U3MYECKUX METOJOB; HCIIOJIB3ysS OIKMCAHWE HCCIICIOBAHUSA, IIOCIIE
MIPEABAPHUTEILHOTO OOCY)XKICHHsSI C TIEJaroroM BBIJACIATH IPOBEPIEMOE
MPEANOJIOKECHNEe, OICHWBATh  MNPAaBWIBHOCTh  TOPSAJKA  IPOBEICHUS
UCCJICIOBAHUS,  JIeJaTh  BBIBOJBI,  HHTCPIPETUPOBATH  PE3YJIbTAThI
HAOIIOICHUM U OIBITOB;

YMETh HAXOJIUTh C UCIIOJIb30BaHUEM I POBBIX 00PA30BATEIBHBIX PECYPCOB
OMBITHI MO0 HAOIOJACHUI0 (PUBNYECKUX SIBICHUNA WU (DU3UUYECKUX CBOMCTB
Ten (M3yd4eHHe BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS SHEPTHUU;
3aBUCUMOCTbH TIepHojia KoieOaHuii Mpy>KMHHOTO MAasiTHUKA OT MacChl rpy3a u
KECTKOCTU TIPYKUHBI M HE3aBUCHUMOCTD OT aMIUIUTY/IbI MaJIBIX KOJICOAHUI;
NPSIMOJIMHEHOE PacHpOCTpaHEHUE CBETa, pa3ioXKeHHe Oeloro cBeTa B
CIEKTP; M3yUYCHHE CBONCTB M300pa)K€HUs B IUIOCKOM 3€pKajie U CBOMCTB
n300pakeHus TpeaMeTa B cOOMparollen JIMH3€e; HAOII0IeHUE CIUIOMIHBIX U
JUHENYATBIX CIIEKTPOB M3JIYUYCHHS): CAMOCTOSITENILHO COOUPATh YCTaHOBKY
U3 U30BITOYHOrO Habopa 0OOpYyIOBaHMS C OMOPOM HA CXEMy; OIHCHIBATH
XO/JI OTBITa U €T0 PE3yNbTaThl, OPMYIHPOBATH BHIBOBI IO PYKOBOJICTBOM
neaarora;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO TPSIMBIX W3MEPEHUM, ONpenensis
CpemHee 3HaueHHWE W3MEpSEeMON BEIWUYUHBI (QOKYCcHOe paccmosiHue
coouparouyet JIUH3DL); 000CHOBBIBATh BBIOOD criocoba
U3MEPEHUS/U3MEPUTEIHHOTO MPUO0opa;

MPOBOJIUTH COBMECTHO C TI€AaroroM MCCIEI0BAaHUE 3aBUCUMOCTEH
(¢u3MUeCKMX  BEIMYMH C  HCIOJb30BAaHUEM  NPSIMBIX  M3MEpPEHUI
(3aBUCUMOCTb TYTH OT BpPEMEHHU MpPH PABHOYCKOPEHHOM JIBM)XEHHU O€3
HaYaJIbHOM CKOPOCTH; Mepuoaa KoJeOaHui MaTeMaTU4eCKOro MasiTHUKA OT
JUIMHBI HUTH; 3aBUCHMOCTH YIJIa OTPAXEHUS CBETA OT yIUIa NAJEHUS U yria
OpeJIOMJIEHUST OT yrJla MajJeHusi): Mocyie OOCYXKIECHUS TMOJ PYKOBOJCTBOM
nejarora IJIaHUPOBATh MCCIIEIOBaHUE, COOMPATh YCTAaHOBKY, (PUKCHPOBATh
pe3yNbTaThl TMOJIYYEHHONW 3aBUCHUMOCTH (U3MUECKUX BEIMYUH B BHUJE
TabnuIl U TpaduKOB, AeNIaTh BHIBOABI IO pe3yIbTaTaM UCCIEeI0BaHMUS;

COOTHOCUTh KOCBEHHBIC M3MEpeHHsI (PU3MYECKHX BEIMUWH (CPEIHSIS
CKOPOCTh M YCKOpPEHHUE TeJa MPU PaBHOYCKOPECHHOM JBM)KCHUHU, YCKOPECHHE
CBOOOMHOTrO TMajeHusi, >KECTKOCTh MPYXUHBL, KOIDPUIMEHT TpeHHs
CKOJIBKEHUS, MEXaHNuecKasi paboTa U MOIIHOCTb, YaCTOTA U MEPUOJL



KOJIeOaHUM MAaTeMaTUYECKOr0 U MPYKUHHOTO MasiTHUKOB, ONTHYECKasl cUiia
cobuparolield JIMH3bI, PAJAMOAKTUBHBIM (OH): € TIOMOINBIO Iejaarora
IJIAHUPOBATh HM3MEPEHHS; COOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh M3MEPEHUS, CIEAYs TMPENIOKECHHON HMHCTPYKUHMH; BBIYUCIATH
3HAYEHHME BEJIMYMHBI U aHAJIU3UPOBATH MOIYUYEHHBIE PE3yIbTaThl C YUYETOM
3aIaHHOM MOTPENTHOCTH U3MEPEHUM;

coOJI0/IaTh MpaBUiia TEXHUKU O€30MacHOCTU MpU padoTe ¢ 1adopaTopHbIM
000pyI0BaHUEM TOCIIE TPEABAPUTEILHOIO OOCYKIEHUS C IIEAATOTOM;

COIIOCTABJIATH C IOMOHOIBbIO II€Aarora OCHOBHBIC IIPU3HAKHW H3YUCHHBIX
(I)I/IBI/I‘IGCKI/IX MOI[GJIGIZI MaTCpuajJibHasa TOYKa, a0COJIFOTHO TBép,ZIO@ TCJIO,
TOYCYHBI HCTOYHUK CBCTA, Jy4Y, TOHKasA JIMH34, IINIaHCTApHAA MOJICIIb
aToMa, HYKJIIOHHAasA MOJCJIb aTOMHOIO sdapa C OHOpOﬁ Ha MCETOAHMYCCKUC
MaTCpHUaJlbl,

XapaKkTepU30BaTh IIOCJE MPEABAPUTEIBHOIO OOCYXACHHUS C MEAarorom
MPUHLNNBL ACHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMUCTB C
OMOpOM Ha UX OMUCaHUS (B TOM YHUCIE: CIHUJIOMETP, AATUUKHU TMOJOKEHUS,
PACCTOSIHUSI U YCKOPEHUSI, paKeTa, 9X0JO0T, OYKHU, MEePUCKOIl, (oToanmnapar,
ONTHYECKUE CBETOBOJBI, CHEKTPOCKOIN, IO3UMETp, Kamepa Buibcona),
UCTIOJIb3Ys IU(PPOBbIE 00pa30BaTEIbHBIE PECYPCHI;

UCIIOJIb30BaTh IOJ PYKOBOJCTBOM TIIelarora CXeMbl W CXEMaTHYHBIC
PUCYHKH M3yYCHHBIX TEXHUYCCKUX YCTPONCTB, H3MEPHUTEIBHBIX MPUOOPOB U
TEXHOJIOTHYCCKHUX IIPOILIECCOB IPH PEHICHUU Y4eOHO-IPAKTHYECKUX 3ajad;
ONTHYCCKUE CXEMBI JIJIS MOCTPOCHHUS M300pakKCHHUH B IJIOCKOM 3epKajie H
cobuparoiei JIuH3e;

MPUBOUTH MTPUMEPBI/HAXOIUTh UH(OOPMALIMIO O MPUMEPaX MPAKTHIECKOTO
UCTIONb30BaHUSl (DM3WUECKUX 3HAHWW B TOBCEAHCBHOW JKWU3HU IS
oOecrieueHns  0€30MAacCHOCTH TMpU  OOpalieHuu ¢ npudbopamu U
TEXHUYCCKUMHU yYCTPOMCTBAMHU, COXPAHCHHUS 3JI0POBbS U COOJIOICHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIIIEH Cpe/Ie;

OCYIIECTBJISTh, TOJ] PYKOBOJACTBOM TieAarora TMOWCK HH(POPMAIHH
¢dusngeckoro comepxanusi B cetu HTepHET, CaMOCTOSITENIbHO (PopMyIUpyst
MOMCKOBBIA  3alpoC, HAXOJAUTh NyTH ONPEIACICHUS JOCTOBEPHOCTH
MOJIyYeHHOM  WH(pOpPMAallUd HAa  OCHOBE UWMEIONIMXCS  3HAHUU W
JIOTIOJIHUTEJIBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPH BBINOJHEHUU YYEOHBIX 3aJlaHUl OTOOPAHHYIO ME1aroromMm
HAYYHO-TIOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJEp KaHHUs, CIIPABOYHbIC
Marepuaibl,  pecypcbl  ceth  MHTepHer; BJIAJIETh  NpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MH(POpMALIUU U3 OJHOU



3HAKOBOW CHCTEMBI B JPYI'YI0 C ONOpPOM Ha AITOPUTM M YTOUYHSIOLIWE
BOIIPOCHI M€Iarora; co3/1aBaTh MoJj pyKOBOJCTBOM IeJarora ¢ 00CyxaeHueM
M1aHa paboThl MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OPMAIIH
U3 HECKOJBKMX HCTOYHUKOB (DU3UYECKOTO COJAepkKaHUs, MyOJIUYHO
OPEACTABIATh  pE3yJbTaThl  NPOEKTHOM WM  HCCIIEIOBATEIIbCKOMN
JNEATENBHOCTH; IPU 3TOM I'PAMOTHO HUCHOJIb30BaTh U3YUYCHHBIN MOHATUNHBIN
anmapaTr HM3y4aemoro pasjuena (U3MKU U COIMPOBOXKIATH BBICTYIICHUE
MpPE3eHTAUeH ¢ YIETOM 0COOEHHOCTEH ayIMTOPUN CBEPCTHUKOB.



TemaTuueckoe IVIAHUPOBaHUE

7  ximacc (68 u)

TemaTuueckui 0JI0K, TeMa

OcHoBHoOe coepKkaHue

OcHoOBHbBIE BU/IbI 1eITEJIbHOCTH YUaIIUXCsl (HA yPOBHe
Y4eOHBIX JeiicTBH)

DJIEKTPOHHbBIE
(uudposbie
oOpa3oBaTe/ibHbIE

pecypchl)

Pa3nes 1. ®usuka u e€ poJib B IO3HAHUHU OKPY:KaloLero mupa (6 1)

dusuka — Hayka o
npupoze (2 4)

®usuKa — HayKa 0 IPUpOJE.
SABnenus npupoasl. Pusnveckue
SIBJICHUS:

MEXaHUYECKUE, TEIUIOBBIE,
JJIEKTPUYECKUE, MarHuTHBIE,
CBETOBBIE, 3BYKOBBIE

BousiBienne  pasnuumii Mexay  QusMueckMMH M
xumuueckumu  npepamienusimu - (MC - —  xumus).
PacniosnaBanme u kinaccupukanys (U3NIECKUX SBICHUI:
MEXaHUYECKUX, TEIJIOBBIX, 3JEKTPUUYECKUX, MArHUTHBIX U
CBETOBBIX.

Habmtonenue u onucanue GU3N4ECKUX SIBJICHUN

https://foxford.ru

https://resh.edu.ru
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Pu3nyecKue BeJTHYUHBI
(2 )

du3nyecKkue BEINYNHBI.
N3mepenne Gpuznueckux BETUUHH.
duznyeckue npudopkI.
[TorpenHocTs U3MEpPEHUN.
Me:xnyHapoiHasl CUCTEMA €AVHMII

OmpezenieHne 1LEHBI JICNEHUS LIKAbl HU3MEPUTEIBHOTO

npubopa. UM3mepeHue JMHEHHBIX pa3MepoB Tel H

MIPOMEKYTKOB BPEMEHH C YUETOM MOTPELIHOCTEN.

N3mepenune o0BEMaA KHAKOCTH U TBEPAOrO  Tena.

N3mepenne temnepaTypbsl INpPU IOMOILIHA KUJIKOCTHOTO

TEPMOMETPA U JaTUYUKA TEMIIEPATYPhL.

BrinonHenue TBOpPYECKUX 3aJ@aHUN IO TOUCKY CIIOCOOOB
W3MEPEHHUS  HEKOTOPBIX  (PU3WYECKMX  XapaKTEPUCTHK,
HampuMep pa3MepoB MallbIX OOBEKTOB (BOJOC, MPOBOJIOKA),
YAANnEHHBIX

https://foxford.ru

https://resh.edu.ru
https://educont.ru/
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EcTecTBeHHO- HAYYHBIH
MeTOo/1 Mo3HaHu (2 4)

Kax busnka u Ipyrue
€CTECTBEHHbIC HAyKH U3YYaroT
npupony. EcrecTBeHHOHay4HBIN
METOJl TNO3HaHHUs: HaOJI0JIEHHUE,
MOCTAaHOBKAa HAYYHOI'O BOIPOCA,

BBIIBHKXCHHUC THUIIOTE3,
OKCIICPUMCHT 10 IIPOBCPKE
THIIOTC3, 00BsCHEHHE
Ha6J'IIO,I[aCMOFO SABJICHUA.

Onucanne GpU3NIECKUX

BbeiBIKeHUE THIOTE3, OOBSCHSIONIUX MPOCTHIC SIBJICHHUS,
Harpumep:

— TO0YeMY OCTaHaBJIMBACTCS JBMXKYIIEECS MO TOPU30HTAIBHON
MOBEPXHOCTHU TEJIO;

— MOYEeMY B KapKylo MOTroJay B CBETJION OJIeXK/Ie MPOXJIaHeH,
YeM B TEMHOM.

[Ipennoxenue crnoco00B MPOBEPKH THITOTES.

[IpoBenenue wuccienoBaHuss MO TMPOBEPKE KaKOU-THOO
TUIIOTE3bI, HAIPUMEp: JalbHOCTD MOJIETA MIAPUKA, MYIIEHHOTO
TOPU30HTAIIBLHO, TEM OOJIbIIIE, YeM OOJIbIIIE BRICOTA MYCKa.

https://foxford.ru

https://resh.edu.ru
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SIBJIEHUU C TIOMOIIBLIO MOJIEJIEN

[Toctpoenne mpocTermmx MoOJenen duznIecKuX
SIBJICHUH (B BUJIE PUCYHKOB WJIM CXEM), HAIIpUMED IaJIeHue
IIpeaAMETa; NPAMOJIUHENHOE PACIIPOCTPAHEHUE CBETA

Pa3nen 2. IlepBoHayan

bHbIE CBe/IeHNs 0 CTPOeHMH BelecTBa (5 u)

Ctpoenue Bemectna (1

)

ATOMBI 1 MOJIEKYJIBI, UX Pa3MEPBHI.
OmnbITHI, JOKA3bIBAIOIIIE
JMCKPETHOE CTPOEHHUE BEIECTBA

HaGnronenue u WHTEPIPETALNS OIIBITOB,

CBUJICTEJIBCTBYIOIUX 00  aTOMHO-MOJIEKYJISIPHOM

CTPOCHUU BE€IICCTBA: OITBIThI C pacTBOPpCHUEM

Pa3JIMYHBIX BEIIECTB B BOJIC.
OrneHka pa3MepoB aTOMOB U MOJIEKYJ C HCIIOJIb30BaHHEM
dotorpaduii, TOIYYEHHBIX HA  aTOMHOM CUJIOBOM
mukpockorie (ACM). Onpenenenne pa3MepoB MaJIbIX TEJ

https://foxford.ru
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JABuxenune "
B3aUMO/IeliCTBHE YACTHIL
BenlecTBa (2 4)

JIBr>KeHMEe 4acTHIl BEMIECTBA.
CBs13b CKOPOCTH JIBUYKEHUS YaCTHUL]
¢ Temueparypoi. bpoyHosckoe
nerxenue. Audpoysus.
BzanmoeiicTBIe YacTHIT
BELIECTBA:

IPUTSDKEHUE U OTTAJIKUBAHNE

Habmroienue n o0bsicHeHne OpOYHOBCKOIO JIBUJKEHUS U
ABICHUS TUPPY3UH.

[lpoBenenne © OOBSCHEHHWE OMNBITOB IO  HAOJIFOJICHUIO
TEIUIOBOTO PACHIMPEHUS T'a30B.

[TpoBenenue u 0ObSICHEHHE OMBITOB IO OOHAPYKEHUIO CHJI

MOJICKYJIAPHOTO IMPUTAKCHUA U OTTAJIKUBAHU S

https://foxford.ru

https://resh.edu.ru
https://educont.ru/
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AFpeFaTHbIe COCTOAAHUSA

AIpCFaTHBIe COCTOSAAHHA BCUICCTBA!

Onucanue (¢ HCIOJIB30BAHUEM  IPOCTBIX  MOJIENEH)

https://foxford.ru
https://resh.edu.ru

BellecTBa CTPOEHHE Ta3oB, KUIAKOCTEH U OCHOBHBIX pPa3JIMYMid B CTPOCHHM TIa30B, JKUIKOCTEH u
(29) TBEPIBIX TBEP/BIX TEIL https://educont.ru/
(KpUCTAJUINYECKHX ) TeJL. OObsicHeHHE MaJlol CXKHUMAEMOCTH JKUAKOCTEH |
Bzaumocssizb MEXIY TBEPIABIX  TeN, OOJBIIOW  CKUMAEMOCTH  Ta30B.
CBOWCTBaMH BEIIECTB B PA3HbIX OOBsicHeHHe CcOXpaHeHHs (GOpMBI TBEPABIX TEI U
arperaTHbIX COCTOSHHSX M UX TEKyYeCTH JKHIKOCTH.
aTOMHOMOJICKYJIAPHBIM [IpoBeieHHE OMNBITOB, JOKA3bIBAIOIMX, 4YTO B TBEPIOM
CTPOCHHUEM. Ocobennoctu COCTOSIHMH BOJIbI YaCTUIIBI HAXOAATCSA B CPEIHEM [ANbIIE APYT
arperaTHbIX COCTOSHUH BOJIBI oT gapyra (IIOTHOCTH MEHBINE), YEM B  JKHMIKOM.
VCTaHOBJIEHHE ~ B3aUMOCBSI3H  MEXKIY  OCOOCHHOCTSIMU
arperaTHbIX COCTOSHHN BOJbI M CYIIECTBOBAHHEM BOJIHBIX
oprauu3mMoB (MC — 6uonorus, reorpadusi)
Pa3znen 3. /IBuskenue u B3aumojeiicteue teu (21 1)
MexaHnuveckoe MexaHu4ecKoe JBMKEHUE. HccnenoBanre paBHOMEPHOTO JIBHYKCHHS M OTIPEICIICHUE

aBukenue (3 4)

PaBHOMEpHOE H HEpaBHOMEpPHOE

JIBIDKEHUE.
CkopocTb.

Cpennss CKOPOCTh pu
HEPaBHOMEPHOM JIBYDKEHUH.

Pacuér nmytn m BpemeHH
JIBUKECHHUS

€ro IPU3HAKOB.

HaGnronenne HepaBHOMEPHOTO JBMD)KEHHUS M OIpelelIeHue
€ro OTIIMYMK OT PAaBHOMEPHOIO JBMKEHUA. PemieHue 3amay
Ha OIpECIICHUE IyTH, CKOPOCTU U BPEMEHU PABHOMEPHOIO
JIBUKCHHSL.

AHanu3 rpauKoB 3aBUCUMOCTH IyTH U CKOPOCTH OT BPEMEHH



https://foxford.ru/
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HNuepuus,
IJIOTHOCTD (4 1)

macca,

SIBnenue WHEPIUH. 3aKoH
uHepuuu. B3ammopneincreue el
KaK Mpu4YrHa U3MEHEHHUS
CKOpPOCTH JBHMKEHHs Tei. Macca
KaKk Mepa WHEpPTHOCTH TeJja.
[InotHocte  BemecTBa.  CBs3b
IUDIOTHOCTA €  KOJIMYECTBOM

MOJICKYJI B eAuHHUIlE 00BbEéMa

BCIICCTBA

OOBsICHEHHE W TMPOTHO3UPOBAHUE SIBJICHHI, 00YCIOBICHHBIX
WHEpUUEH, HallpuMep: YTO IPOUCXOAUT NPU TOPMOKECHUH
WIN PE3KOM MaHEeBpe aBTOMOOWIIS, TMOYEMY HEBO3MOXKHO
MTHOBEHHO TIPEKPAaTHTh JABIKCHHE Ha BEIIOCUIENEC WIIH
caMoKare | T. 1.

IIpoBenenne © aHaIU3 ONIBITOB, JEMOHCTPUPYIOIIHUX
HU3MCHCHHUC CKOPOCTU JBWIKCHHA TCJIa B PC3YJIbTATC
JEWCTBHS HA HETO JPYTHX TEl.

Pemenne 3amau Ha ompenesieHHE Macchl Tejia, ero o0béma u
IUTOTHOCTH.

IIpoBenenne ¥©  aHAIW3  ONBITOB,  JIEMOHCTPUPYIOLINX
3aBUCUMOCTL HM3MCHCHUSA CKOPOCTH TECJIa OT €ro MacChl Ipu
B3auMoJieiicTBuM Tel. M3mepeHue macchl Tena pasindHBIMH
cnocobamu. OrmpeseneHne IUIOTHOCTU Tela B pe3yibTare
M3MEpEHUS €ro Macchl U 00bEMa

https://foxford.ru
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Cuna. Buabi cui (14 4)

Cuna Kak XxapakTepuCTHKa
B3aumozeiictaus Ten. Cuia
YIPYrocTH U 3aKkoH ['yka.
N3mepeHue cuiibl ¢ MOMOIIBIO
TMHAMOMETpa. SIBICHHE TATOTCHUS
U cuna TsokecTd. Cuiia TSHKEeCTH Ha
JIpyrux mianerax. Bec rena.

Hesecomocts. CnoskeHHe  CHII,
HaIIPaBJIECHHBIX 110 OJHOW IMPSMOM.
PaBHozelicTByOIIas

N3yuenne B3aMMOJEHCTBHMS KaK IMPUYMHBI  W3MEHEHUS
CKOpOCTH TeJla WK ero eopMaluH.

Onucanne pealbHbIX CUTyallUd B3aMMOJCHCTBHUS TENl C
IIOMOILBI MOJEJICH, B KOTOPBIX BBOAWUTCS IIOHATHE U
M300pakeHUE CHIIBI.

N3yuenue

3aBUCHUMOCTH

CHIJIbI
CHIJIbI

ynpyroctu.  HccienoBanue
VOPYTOCTH OT  YAJTUHEHUS
PE3WHOBOTO IIIHYpa WU TPYXHHBI (C TIOCTPOCHUEM
rpaduka).

AHanM3 MPaKTUYECKUX CHUTYallud, B KOTOPBIX MPOSBIISETCS
JEHCTBUE CHITBI YIIPYTOCTH (YIPYTOCTh

https://foxford.ru
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cun. Cwuma Tpenus. TpeHue | Msiua, KPOCCOBOK, BETOK J€peBa U JIp.).

CKOJIBKCHUSI M TPCHHE TOKOS. | AHanuz CI/ITyaLII/Ii/'I, CBS3AaHHBIX C SBJICHUEM TATOTCHUS.
Tpenue B mpupo/ie ¥ TEXHUKE OO0BsicHeHHE OpOUTATBLHOTO JBYKCHUS IJIAaHET C
MCIIOJIb30BAaHUEM SIBJIICHUS TATOTeHUS U 3akoHa uHepuuu (MC
— actpoHomusi). V3mepeHue Beca Tela C IOMOIIbIO
nuHamomMeTpa. OG0CHOBaHUE ATOTO CIIOCO0a U3MEPEHUS.
AHamu3 W MOJEIMPOBAHME  SIBJIEHUS  HEBECOMOCTH.
OKCIIEPUMEHTAIbHOE TOJIydEeHUE TpPaBHJIa CIIOKEHUS CHII,
HallpaBJEHHBIX  BJIOJb OAHOW mpsmoi. OnpeneneHue
BEJINYMHBI PAaBHOACUCTBYIOLIEN CHUIL.

N3ydenune cumpl TpeHUs CKOJIbKEHUS U CUJIbI TPEHHS TTOKOS.
HccnenoBanue 3aBUCUMOCTY CUJIBI TPEHUS OT CUJIBI 1aBJICHUS
1 CBOMCTB TPYILIUXCS MOBEPXHOCTEH. AHAIN3 MPAKTUYECKUX
CUTYallUii, B KOTOPBIX IPOSBIIAECTCSA NEUCTBUE CUIIBI TPEHUS,
UCIIONIE3YIOTCS CIIOCOOBI €€ YMEHBIICHHUS WM YBEITUYCHHUS
(kaTaHWe Ha JIbDKAaX, KOHBbKaX, TOPMOXEHHE aBTOMOOWIIS,
HCITOJIb30BAHNE MOAINITHUKOB, IJIaBaHUE BOAHBIX KUBOTHBIX
u ap.) (MC — Guonorus).

Pemenwne 3aau ¢ ucnonb3oBaHueM GopMy A pacuéra CUIIbI
TSDKECTH, CUJIBI YIIPYTOCTH, CHIIBI TPEHHUS

Pa3nen 4. /laBjienue TBEPABIX TeJ, KUAKOCTeH U ra3oB (21 4)




JaBiienue. Ilepenauya
JAaBJICHUS TBEPABIMU
TeJaMH, KUJAKOCTSIMH U
razamu (3 4)

Hasnenne. CriocoObl yMEHbIICHHS
Y YBEIIMYCHHUS JIABJICHHS.
JlaBrenue ra3za. 3aBUCUMOCTD
JIaBJICHUS ra3a oT 00bEMa 1
temneparypsl. [lepemnaya
JaBJICHUS TBEPABIMU TEIIAMHU,
JKUJKOCTSMH M Fa3aMH.

3akon [lackams.

[THeBMaTHYECKHE MAIIMHBI

AHanu3 U 00bSCHEHHE OIBITOB M MPAKTUYECKUX CUTYaIUil, B
KOTOpbIX HposiBisercs cuia jAasiaeHus. OOocHOBaHME
CIIOCOOOB YMEHBIICHUS U yBeIMUYeHUs AaBieHus. M3ydenue
3aBUCUMOCTH JIaBJICHHS Tra3a OT 00bEMa W TEMIIEpaTyphbl.
N3yuenne ocoOeHHOCTEH mepenayd JaBjIe€HUs TBEPABIMU
TeJIaMH, JKUAKOCTAMHU M razamu. OOOCHOBAaHUE DPE3YNIbTAaTOB
OIBITOB OCOOEHHOCTSIMM CTPOEHHs BEIIEeCTBA B TBEPIOM,
KUJKOM U Ta3000pa3HOM COCTOSIHUSIX.

DKCIIEpUMEHTAIIBHOE 1OKA3aTeNbCTBO 3akoHa [Tackans.
Pemenne 3a1ay Ha pacy€T naBiICHUs TBEPIOTO TENA

https://foxford.ru
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JNaBiaenne xuakoctu (5

4)

3aBUCUMOCTH JaBJICHUS
JKUJKOCTH ~ OT  TIIyOWHBI
MOTPY>KEHHUSL.
I'uppocratuueckunii mapajiokc.
Coob1maronyecs: Cocy/sl.
['mppaBnryeckre MeXaHU3MbI

HccnenoBanne 3aBUCHMOCTH  JIABJICHUS KUIKOCTH OT
rIyOMHBI  TOTPYKEHMs U IUIOTHOCTH  KMJKOCTH.
HaGnronenue u 0OBSICHEHHE  THAPOCTATUYECKOIO
napajiokca Ha ocHoBe 3akoHa [lackais.

N3ydyeHnue cooOImaromuxcs CoCy10B.

Pemenne 3amau  Ha pacu€r JaBIEHUS  OKUIKOCTH.
OObsicHEeHHEe TpUHLUIA JEHCTBUS  TUAPABINYECKOIO
npecca.

AHaim3 W OOBSACHEHME  TNPAKTUYECKUX  CHUTYalMi,
JEMOHCTPUPYIOIIUX MPOSBICHUE [JaBJIECHUS JKUAKOCTH U
3akoHa [lackans, HampuMmep MPOLECCOB B OpraHU3Me IpU
ri1y60koBoiHOM HbIpstHUN (MC — Ounosnorusi)

https://foxford.ru
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ATMocdepHoe 1aBJIeHUE
(6 )

ATtmocdepa 3emiu u atmochepHoe
nasienue. [Ipuuun cyniecTBoBaHus
BO3JIYIITHON 000JI0YKH 3EMITH.
OmnbiT Toppuuesiu. U3mepenne
aTMoc(hepHOro IaBIeHUS.
3aBUCHUMOCTB aTMOC(EPHOTO
JABJICHUSI OT BBICOTHI HAJl yPOBHEM
Mopst. [TpuGops! [1st U3MEpEeHUs
aTMoc(hepHOro JaBICHUS

DKCepUMEHTAIbHOE  OOHapykeHHe  aTMoc(hepHOro
JaBJICHUA. Anammz )51 06’b$ICHCHI/Ie OITIBITOB u
NPAaKTHYECKUX CHTYyallMif, CBA3aHHBIX C JCHCTBHEM

aTMOC(EpPHOTO JTaBIICHHS.

OObsiCHEHHE CYIIeCTBOBaHUs arMocdepbl Ha 3emiie H
HEKOTOPBIX IUTAHETaX WM € OTCYTCTBUSI Ha JPYTUX
miaHetax u Jlyge (MC — reorpadus, actpoHOMHUSI).
OO0bsicHeHue atMocdepsl €
BBICOTOH W 3aBHCUMOCTH aTMOC(EPHOrO NaBJICHUS OT

U3MEHEHUsl IUJIOTHOCTHU
BBICOTHI.

Pemenwne 3amaq Ha pacuét arMochepHoro nasicHwus. M3ydenue
ycTpoiicTBa GapomeTpa-aHepouaa

https://foxford.ru
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HeiicTBHe KUIKOCTH U ra3a
HA NOTPY:KEHHOE B
HuX Tey0 (7 4)

JlelicTBUE KUJIKOCTH U ra3a HA
MOTPYKEHHOE B HUX TEJIO.

BriTankuparoras
(apxumenoBa) cuia.  3aKoH
Apxumena. [lnaBanue  Ten.
Bosnyxomnnasanue

DKCIIEpUMEHTAIbHOE OOHApYKEHUE JACUCTBUS KUAKOCTH U
rasza Ha norpyk€HHoe B HUX T€JIO.

OrnpeziesieHne BBITAIKUBAIOIICH CUIIBI, IEUCTBYIOINIEH Ha TEJIO,
norpyx€HHoe B KUAKOCTh. I[IpoBeneHwe u oOCyk)AeHHE
OMBITOB, JIEMOHCTPUPYIOIIUX 3aBUCHUMOCTb BBITAIKUBAIOIICH
CUIIBI, JEHCTBYIOIIEH HaA TeIO0 B JKHJIKOCTH, OT 00bEMa
MOTPY>)KEHHOW B JKUJIKOCTh YaCTU Tella M OT IUIOTHOCTH
JKUJKOCTH.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BoJie OT 00bEMa

https://foxford.ru
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MOTPYKEHHOU B KUIAKOCTh YaCTH TEIa.

Pemenne 3ana4 Ha npUMEeHEHNE 3aKOHA ApXHUMeEa U YCIOBHS
IIJIaBaHUS TEIl.

KoHcTpyrpoBanue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKH U
onpezeneHue e€ rpy30noabEMHOCTH

Paznen 5. Pa6ora u MouHocTh. JHeprus (12 u)
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Pa6ora u mom- Hocth (3 u)

Mexannueckas padbota. MomHOCTb

OKCHEpUMEHTAIIbHOE  ONpPEJEICHUE  MEXaHUYECKOU
pabOThI CUJIBI TSYKECTHU MPU NMAJACHUU TEJIa U CUJIbI TPEHUS
npu paBHOMEPHOM nepeMenieHNH

FOpPI3OHT3J'IBHOI>i IOBCPXHOCTH.

TCl1a 10

Pacuér MomHOCTH, pa3BUBAEMOW IpU MOABEME IIO
nectHuue. PemeHne 3amad Ha pacdy€T MEXAHMYECKOU
paboOThI U MOILITHOCTH

https://foxford.ru

https://resh.edu.ru
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IIpocThie MexaHu3MBI (5

)

IIpocTble MEXaHU3MBI: pbIYar,
0JI0K, HAKJIOHHA$ TIOCKOCTb.
IIpaBuino paBHOBeCHs pblyara.
IIpuMeHeHne npaBuiia paBHOBECUS
peryara K 0110Ky. «3010TO€
npaBwio» Mmexanuku. KIT/]
IIPOCTBIX MeXaHU3MOB. IIpocTsie
MEXaHU3MBI B OBITY U TEXHUKE.
Prruaru B Tene yenoseka

OnpeaeneHHe BBIMI'PbIIIA B CHJIC HNPOCTBIX MCXAHHM3MOB Ha
NpuUMEpPC pbliara, MOABHUKHOI'O M HCIOABHIKHOI'O 6J'IOKOB,
HaKJIOHHOM INIOCKOCTH.

HccnenoBanne  yCIIOBHSL ~ paBHOBECHs  pblyara.
OOHapy>KeHHE CBOMCTB MPOCTHIX MEXaHU3MOB B
pa3MYHBIX HMHCTPYMEHTAaX W  MPUCIOCOOJICHUSX,

UCIOJIb3YEMBIX B OBITY

U TEeXHUKE, a TakXke B JKuUBbIX opranm3dmax (MC —
Ouosorus). OKCIIEpUMEHTAIILHOE JI0Ka3aTeIbCTBO
paBeHCTBa padOT MPHU MPUMEHEHHH MPOCTHIX MEXaHU3MOB.
Onpenenenne KII/] HaKTOHHOM MIIOCKOCTH.

Pemenue 3a1ay Ha IPUMEHEHHUE NPAaBUJIa PABHOBECUs pbluara
n Ha pacuér KIIJI

https://foxford.ru
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MexaHn4yeckasi JHeprus
(4 =)

Kunernyeckas v noTeHUUaIbHAs
sHeprus. IlpeBpamenue omHOrO
BHJAa MEXaHWYECKON DHEprum B
IpYroi. 3aKOH COXpaHEHus u
W3MEHEHUs DHEPTHH B MEXAHUKE

3KCHCpI/IM€HTa.TII>HO€ OIpCACIICHUC HN3MCHCHHUA

KMHETUYECKON W TOTEHUHAJIbHON HSHEPrUU Tejaa NPU €ro
CKaThIBAHUM 110 HAKJIOHHOW IIOCKOCTH.

@opMyIMpOBaHHE Ha  OCHOBE  MCCIIEJOBAaHUA  3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

OO6cyx1eHne rpaHul] MPUMEHUMOCTH 3aKOHAa COXPaHEHHsI
SHEPIrUH.

https://foxford.ru

https://resh.edu.ru
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Pemienue 3a1a4u ¢ HCHOIB30BAHNEM 3aKOHA COXPAHEHUS
SHEPrUu
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Pe3zepBHoe Bpems (3 1)

8  kiacc (68 u)

TemaTudeckuii 0JI0K, TeMa

OcHoBHOE coiep:KaHue

OcHoBHbIE BU/IbI 1eITeJIbHOCTH y4Yaluxcs (Ha ypoBHe
yueOHBIX el CTBMIA)

JJIeKTPOHHbIE
(undposbie
oOpa3oBaTeJibHbIE

pecypcbl)

Pasznen

6. TemtoBbie siBjeHust (28 1)

CTtpoeHue u cBoOlicTBa
BemiecrBa (7 4)

OcHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPUH CTPOCHUSI BEIIECTBA.
Macca u pa3Mepsl aTOMOBHU
MOJIEKYJL.

OnbIThL, TOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. Moaenu TBEPAOrO,
YKUJKOTO U Ta3000pa3HOTO
COCTOSTHHH BEIeCTBa.
Kpucranmuyecku e u amopdubie
OObsicHeHue

TBEpABIE  Telna.

CBOMCTB Ta30B, JKHAKOCTEH U

TBEPABIX TEJI  HA  OCHOBE
MOJI0KEHU N
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPUH.

CmaunBaHuE U KaWUIsIpHbIE
SIBJICHUS.

Tenopoe pacCiupeHUC U C)KaTuce.

Habiroienue 1 uHTEpnpeTanus omnbIToB,
CBUJIETEJILCTBYIOMIMUX 00 aTOMHO-MOJIEKYJIIPHOM CTPOEHUH
BELIECTBA: OIIBITHI C PACTBOPEHUEM PA3JIUYHbIX BELECTB B
BOJE.

Pemenue 3a1a4 110 OLEHUBAHUIO KOJIMYECTBA AaTOMOB WM
MOJIEKYJI B €IMHUIIE 00bEMa BEIIECTBA.

AHayn3 TeKCTa IpeBHUX aTOMUCTOB (Hampumep, pparMeHTa
noamel Jlykpeuust «O mpupojae Bemiei») ¢ H3JI0KEHUEM
000CHOBaHMH aTOMHON THIOTE3bl (CMBICIOBOE UTEHHE).
Onenka yoequTeIbHOCTH ITUX 0OOCHOBAHUIA.

OObsicHeHne  OpOYHOBCKOTO  JIBIDKCHHUSI,  SIBJICHUS
mubdy3un U paznuuMii  MeXAy HHMMHM Ha OCHOBE
MOJIOKEHUH  MOJEKYISIPHO-KMHETHYECKOM  TEOpHUH
CTPOCHHSI BEIIECTBA.

OOBbsiCHEHME OCHOBHBIX pa3MYMii B CTPOCHHUU Ta3oB,
KUAKOCTEN U TBEPABIX TEI C UCIOJIB30BAHUEM IOJIOKEHUN

MOJICKYJISIPHO KUHETHYECKOI TCOpHUU CTPOCHUS BCUICCTBA.

HpOBCZ[CHI/IC OIIBITOB ITO BbIpAIIMBAHUIO KPUCTAJIJIOB ITOBAPCH-

HOM COJIM WJIM caxapa.
[IpoBeneHre W OOBSICHEHHWE OMBITOB,
KaMWUISIPHBIC SBICHUS U SIBJICHUE CMAaYHBAHUS.

JEMOHCTPHUPYIOLIUX

https://foxford.ru

https://resh.edu.ru
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OOBsiCHEeHME  pOJM  KAaWUIAPHBIX  SIBICHUA  JJIs
[OCTYIUIEHUsT BOAbI B opraHusMm pacreHuid (MC —
ouosorus).

HaOnronenue, 1mpoBefeHHE M OOBSACHEHHWE OIBITOB 110
HAOJIOZEHUIO TEIUIOBOTO PACHIMPEHMs Ta30B, JKUAKOCTEH u
TBEPJBIX TEIN.

OOBbsicHEeHHE COXpaHEHUs 00b&éMa TBEPABIX TEN, TEKYyYeCTH
KUJIKOCTH (B TOM YHCJI€, PAa3HUIBI B TEKYYECTH JUISl Pa3HbIX
JKUAKOCTEN),  jJaBieHuss rasa. llpoBeneHue  ONBITOB,
JIEMOHCTPUPYIOLIUX 3aBUCUMOCTD JIaBJICHUs BO3JyXa OT €ro
00BbEMa 1 HarpeBaHMs WIM OXJIAXKICHUS, U UX OObSICHEHUE Ha
OCHOBE ATOMHOMOJIEKYJISIPHOTO YYEHUS. AHanus
[IPAaKTUYECKUX CHUTyalui, CBSI3aHHBIX CO CBOMCTBAaMHU Ia3oOB,
KUIKOCTEN U TBEPJIBIX TEN




TenoBbie npoueccs! (21

)

Temnepatypa. CBsi3b TEMIIEPATYpPbl
CO CKOPOCTBIO TEIUIOBOT'O JIBUKEHUS
yacTull. BHyTpeHHss sHeprusi.
CniocoObl U3MEHEHUsI BHYTPEHHEH
PHEPrUM: TeIIoNepeaaya u
coBepitieHre paboThl. Buib
TEIUIONEPEIaun: TEIUIONPOBOIHOCTbD,
KOHBEKIIUS, U3TTyYCHHE.

KonnuectBo TemmioTel. Y aeiapHas
TEIIOEMKOCTD BEIIECTBA.
TeruiooOMeH u TEII0BOE

paBHOBECHE. YPaBHCHHE TEIJIOBOTO
Oayanca. [InaBnenue u
OTBCPACBAHUC KpUCTAJUIMYCCKUX
BCIIICCTB.

YienbHas TemjoTa TUIaBIEHUS.
[TapooOpa3oBanue u

KoHAeHcauus. Mcnapenue.

O0ocHOBaHUE MPaBUIT U3MEpPEHUs TemrepaTypsl. CpaBHEHUE
Pa3IMYHBIX CLIOCOO0B U3MEPECHHMSI U IITKAT TEMIIEPATYPHI.
Habmoienne u 00bsCHEHUE OTBITOB, JEMOHCTPUPYIOIUX
W3MCHECHHE BHYTPCHHEH SHEPTUHU Telia B Pe3y/IbTaTe
TeIUIonepeIayr U paOdOThl BHEIITHUX CHIL.

HaOmronenne u  0OBICHEHUE

OIIBITOB, O6CY)KI[€HI/I€

MMPAKTUYECKUX CUTyalUWld, JAEMOHCTPUPYIOLIUMX Pa3JIMYHbIC

BHJIBI  TEIUIONEpEIay: TEeIJIONMPOBOAHOCTh, KOHBEKIIMIO,
U3ITy4eHUeE.
WccnenoBanue sBIEHUS TEIJIOOOMEHAa TMIPU  CMEIIMBAHUU

XOJIOJHOW U ropsiueii BOJBI.

Halnronenue ycTaHOBJICHHUS TEIUIOBOTO PABHOBECUSI MEXKY!
ropsiueit ¥ XoJ0AHON BOJOM.

Onpenenenne  (M3MEpeHHE)  KOJMUYECTBA  TEILIOTHI,
MOJIYdeHHOTO BOJOW TMpPH TEIJI0OOMEHE C HarpeThiM
METaJUTMUECKUM ITUITHHIPOM.

Ornpenenenne (M3MEPEHNE) yIeTbHON TETIOEMKOCTH

https://foxford.ru
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Kunenue. VY nenbHas TEII0Ta

napooOpa3oBaHusl.  3aBUCHMOCTD

TEMIIEPATYpPhI KHUIICHUS oT
aTMoc(epHOro aBIeHUS.
BnaxHocTe BO3ayxa. OHeprus
TOIUIMBA. YJIeNbHAs  TeIoTa
CrOpaHHsL.
[Tpunuuner  paboThI

KIIJT

TETUIOBBIX
NBUTATEJICH. TEILIOBOTO
JBUTATECIIS.

TenioBnie ABHUTATCIIM W 3a1uTa
OKPY’KaOIIeH Cpebl. 3akoH
COXpaHEHUS [peBpalleHus
OHCPTIHUU MCXAaHHNYCCKUX n

TCIUIOBBIX IIpOoLECcCax

n
B

BelllecTBA. Pemienune 3amay, CBA3AHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TETUNIOEMKOCTH TIPH TEIIIO0OMEHE.
AHalIM3 CUTYyalluid MPAKTUYECKOrO0 MCIOJIb30BAHMS TEIIOBBIX
CBOICTB BEIIECTB U MAaTEpUasoB,
SHEProcOEpeEHM:  TEITOU30JISIIIHS,
KPBILLIHY, TEPMOAKKYMYJISITOPHI U T. [I.

HaOmronenue UCTIapeHUs

HampuMep B  IENAX
sHEeprocOeperarIme
SIBIICHUI

N KOHACHCAIUU.

VccnenoBanue — mpouecca — UCHApeHHs]  pa3IM4HbIX

kugkocted.  OObsicHEHHWE — SBJICHHM — MCHApeHUus |
KOHJICHCAIIUW HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHSL.
Hab6nronenue n o0bsICHEHHE MpoIecca KUICHUs, B TOM YUCIIe
3aBHCUMOCTH TEMIIEpPaTypbl KUIIEHHUS OT AaBJICHUS.
Omnpenenenue (M3MEpPEHNE) OTHOCUTENLHOM BIAXKHOCTH
BO31yxa. HabGmroienue npoiiecca riaBieHus
KPUCTAJJIMYECKOTO BElIeCTBa, HarpumMep Jibja. CpaBHEHHE
TIPOIIECCOB IIABICHUS KPUCTALNTUICCKUX TN U Pa3MITUCHUS
Mpy HarpeBaHuu aMop(HbIX Ten. OnpeneneHue (M3MepeHue)
yIETbHOM TEIUIOTHI MJIaBieHus Jbaa. OObICHEHNE SBICHUIA
TUTABJICHUS U KPUCTAJUTH3AIMHA HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yUEHHUSI.

Pemennie 3amad, CBSI3aHHBIX C BBIYHUCICHHEM KOJIHYECTBA
TEIUIOTHI B TMpoIleccax TeIUIoONepeayrl IMPU TUIABJICHUH H
KPUCTAITN3AIUHU, UCTIAPDEHUH U KOHICHCAIIUH.

AHaIN3 CUTYyaIMil MPaKTUYECKOTO MPUMEHEHUS SIBJICHHM
TUTABJICHUS U KPUCTAJUTH3AINH, HAlIpUMeEp, ITOJTyICHHE
CBEPXYHUCTHIX MAaTEPHUAJIOB, COJIEBAs TPEKa U JIp.

AHanu3 paboThl U 00bsICHEHUE TPUHIINIIA AEHCTBUS




TEIJIOBOT'O JIBUTATEIIS.

Bolunciienre KoJIMYecTBa TEIUIOTHI, BBIJCISIIOUIETOCS MPHU
CrOPAHUU Pa3JIMYHbIX BUAOB TomuBa, u K11/ nBurarens.
OOcyx/1eHHe 3KOJIOTUYECKUX IMOCIEACTBUI HCIIOJIb30BAHUS
NBUraTeleil  BHYTPEHHErO  CropaHusi,  TEIUIOBBIX U
ruaposiekTpocTaniuii (MC — 3K0JIOTHS, XUMHS)

Pa3zjes 7. DiekTpuYecKHe M MATHUTHBIE siBJeHus (37 1)

JJIeKTpUYeCKHe  3apsabl.
3apsikeHHbIE TeJla M HX
B3aumoneicreue (7 4)

3J'IeKTpPI3 alysga  TCII.

JIBa pona
AIIEKTPUUYECKUX 3aps0B.
B3anmoneiicteue 3apsKEHHBIX

TeJ. 3akoH Kynona.

DyiekTpuueckoe Tone. IlpuHumn
CyNEPIO3UIIUU BJIEKTPUYECKUX
noned. Hocurenu 3JIeKTpuyYecKux
3apsI/I0B. DneMeHTapHbII
DIIEKTPUYECKUI 3apsI.

Crpoenue aroma. [IpoBogHUKH 1
NUAIEKTPUKU. 3aKOH COXPaHEHUS

JJICKTPHUYCCKOTO 3apsaaa

HaGnroneHue u npoBeeHHE OIBITOB 110 IEKTPU3ALUU Tel IpU
COIPUKOCHOBEHUHU M MHAyKuued. HabmoneHune u oObsicHeHME
B3aMMOJICHCTBUSL OJHOUMEHHO U PA3HOUMEHHO 3apsSKEHHBIX
TEl.

OOBbsicHeHMe NpUHIUNA JelcTBUs 3eKkTpockona. OObsicHEHne
SBJICHUH JIEKTPU3ALUU [1PU

CONPUKOCHOBEHHHU TeJ U UHAYKIHEN C UCTIOIb30BAaHUEM 3HAHUM
0 HOCHUTEJISX DJIEKTPUUECKUX 3apsi/I0B B BEIIECTBE.
PacriosHaBaHue u OOBSCHEHUE SBICHUM JJIEKTpU3alUU B
ITOBCEJHEBHOM KU3HH.

HaGnronenue u  OOBSICHEHHE OIBITOB, HJUIIOCTPUPYIOIIUX
3aKOH COXpaHEeHUs JJeKTpuueckoro 3apsaa. HabmogeHue
OTIBITOB 110 MOJEJIIMPOBAHUIO CHJIOBBIX JIMHUH DJIEKTPUUECKOTO
10JIS1.

HccnenoBanue aeiCTBUS SJICKTPHUYECCKOTI'O ITOJIA Ha MPOBOAHUKHU
1 TUDSJICKTPUKH

https://foxford.ru
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IlocTostHHBII
ekTpudeckuii Tok (20 v)

ODJIEKTPUUECKUIT  TOK. Y CIOBUS
CYIIECTBOBAHUSA  DIJIEKTPUUYECKOTO
ToKa. HMCTOYHHKH IOCTOSHHOTO

ToKa. JIEeMCTBHS BIEKTPUUYECKOTO
TOKa (TEIUIOBOE, XHUMHYECKOE,
MarHuTHOE). DIICKTPUUECKHUI

HaOmtoieHue pas3inyHbIX BUAOB JEHCTBUS  3JIEKTPUUECKOTO
TOKa M OOHAapyXeHHE STHX BHUJOB JIEHCTBHUSA B IOBCEJAHEBHOU
YKU3HU.

COopKa 1 UCTIBITAHNE IEKTPUIECKOM e MOCTOSTHHOTO TOKA.
M3mepenue cuiabpl TOKa ammepmerpoM. M3mepenue
IIEKTPUYECKOTO HAIIPsDKEHUs BOIbTMETpoM. IIpoBenenue u
00BSICHEHHUE OIIBITOB,

https://foxford.r

u https://resh.edu.ru
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TOK B KUAKOCTAX W
DnekTpuyeckas menb. Cuiaa Toka.

rasax.

DJIEKTPUUYECKOE HaIpsHKEHHUe.
ConpoTHUBJICHUE MTPOBOJTHUKA.
VnensHOE COTIPOTHBJICHUE
BemiecTBa. 3akoH Owma  gudg

yuactka 1enu. [locnenoBarenbHoe
U [apajjieIbHOE  COEMHEHUE
IPOBOTHUKOB. Pabora u
MOIITHOCTb 3JIEKTPHUECKOTO TOKA.
3aKoH Jlxoyns—Jlenna.
DJIEKTPOIPOBOJIKA U TTOTPEOUTETH
DIIEKTPUYECKOW SHEPruu B OBITY.
KopoTtkoe 3ambikanne

JACMOHCTPUPYIOLIUX QJICKTPHUUCCKOI'O
COIIPOTUBJICHUA TPOBOAHHMKA OT C€ro JAJIMHBI,

3aBHCUMOCTh
o u
MOTEPEYHOr0 CEYCHUS U MaTepuaa.

VccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, TPOTEKAIOIIETO
yepe3 pe3ucTop, OT COMPOTUBIICHUS PE3UCTOPA U HANPSIKEHUS
Ha pe3UCTOpE.
[IpoBepka  mpaBuiia
[1OCJIEI0BATEIbHOM

CIIO)KEHHUSI  HaIPSDKEHUH
JBYX PE3UCTOPOB.

HpOBepKa npaBujia 51 CHJIBI TOKa IIpU IMMapaUICIIbHOM

npu
COETMHEHUH

COCIMHEHUU PE3UCTOPOB.
AHaiau3 CHUTyalluil TIOCJENOBAaTEIIbHOIO U MapalieIbHOIO
COEMHEHUS ITPOBOJHUKOB B JOMAIIHUX AJIEKTPUUECKUX CETSX.
Perenue 3a1a4 ¢ ucnonb3oBanueM 3akoHa Oma u popmyn

pacuéra BIIEKTPAYECKOTO

COITPOTUBJICHU A npu

MOCJICZIOBAaTEIbHOM M TapajuleIbHOM  COCJMHEHHH
IMPOBOIHUKOB.

OnpeneneHne pabOThI AIEKTPUIECKOTO TOKA, POTEKAIOIIETO
4Yepes pe3ncTop.

OmnpeneneHre MOIIHOCTH 3JIEKTPHYECKOTO TOKA, BBIICIIEMON
Ha PE3HUCTOPE.

HCCJ’IC}IOBaHI/Ie 3aBUCUMOCTHU CHJIBI TOKa 4Y€pE3 JIaMIIOYKY OT
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HaIIpSKEHUsS Ha HEH.

Onpenenenue KI1/] narpeBarens.

HccnenoBanue mpeoOpa3oBaHUS 3HEPIHU IIPU HOABEME Ipy3a
HIIEKTPOABUIaTEIIEM.

OOBbsicHEeHHE YCTPOWCTBA M MPUHIMIIA JACHCTBUS JOMAIHUX
HJIEKTPOHArpeBaTENIbHBIX PUOOPOB.

OOBsiICHEHHE MPUYMH KOPOTKOTO 3aMbIKAHUS W IMPUHLUIA
NecTBUS TUIABKUX MTPEIOXPAHUTENEH.

Perienue 3a1a4 ¢ ucnoyib30BaHueM 3akoHa Jxoyins— Jlenna.
Habsto/1eHue BOSHUKHOBEHMSI 3JIEKTPUUECKOT0 TOKA B KU~
KOCTH

MarHuTHbI€e SIBJIEHUS

ITocTossHABIE MAaTrHUTHI.

I/ICCJICIIOBaHI/Ie MAarouTHOI'O B3aI/IMOI[€I\/JICTBI/I$I IIOCTOSTHHBIX

https://foxford.ru

(6 )

BSaHMOHeﬁCTBHG IIOCTOSAHHBIX

MarHuTOB. MaruuTtHoe noJe.
MarautHoe 1mojie 3eMIIM U €ro
3HAUEHWE I JKU3HM Ha 3emJe.
OneiT Dpcrena. MaruutHoe more
PIEKTpUYECKOro Toka. [IprumeHnenne
PIEKTPOMATrHUTOB B TEXHUKE.
JleficTBUe MarHUTHOTO TMOJIST  HA
MIPOBOJIHUK C TOKOM.
DIIEKTPOABUTATEIb IIOCTOSIHHOTO
TOKa. Hcnonb3oBanue
HIIEKTPOJIBUraTeNel B TEXHUYECKHUX

YCTpOﬁCTBaX " Ha TPAHCIIOPTC

MarHuTOB.
V3y4yeHre MarHuTHOTO TOJISl MOCTOSIHHBIX MarHUTOB MPU UX
00BEAMHEHNUH U PA3/ICTICHUH.

[IpoBeeHNE ONBITOB 110 BU3YaIN3aLMN MOJIS IOCTOSTHHBI
MarHuTOB.

WN3yuenne  sABIICHUSA
VccnenoBanue JAEUCTBHSI DIIEKTPUYECKOTO TOKA Ha

HaMarHWYMBaHUS  BEILECTBA.
MarHUTHYIO CTPEJIKY.

[IpoBeeHUE OIBITOB, JIEMOHCTPUPYIOIINUX 3aBHCHUMOCTH CHJIBL
B3aMMOJCHCTBUS KaTyIIKM C TOKOM W Mar"Hura OT CHJbl U
HAIPaBJICHUS TOKA B KaTyIIIKE.

AHanu3 CUTyaruin MIPAKTHUYECKOTO IIPUMEHEHNS
HIIEKTPOMArHuTOB (B OBITOBBIX TEXHHUYECKUX YCTPOMCTBAX,
IIPOMBIIIJIEHHOCTH, METULIUHE).

M3yuenue neiCTBUs MArHUTHOIO I10JIS Ha IPOBOJHUK C TOKOM.

M3yuenne peiictBust snexrponsurarens. Msmepenne KIIJ]

QJICKTPOABUT aTeIbHON YCTaHOBKH. Pacno3naBanue u aHaiu3

https://resh.edu.ru
https://educont.ru/
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pa3IMYHbIX IPUMEHEHUHN 3JIEKTPO- JABUraTeel (TpaHCIopT,
OBITOBBIE YCTPOWCTBA U JIp.)

DJIeKTPOMarHUTHas1
uHAyKIus (4 1)

SIBienue
WHIYKIUH.

Oneiter  Papajes.
AIEKTPOMArHUTHOM
[IpaBuiio Jlenia.
DnekTporereparop. CrocoOs
[IOJIY4EHUS IICKTPUIECKOU
PHEPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOUHHKAX

PHEPrUu

OnbITEl 1O HCCICAOBAHHUIO ABJICHUSA 3HCKTpOMaFHHTHOI>'I
WHAYKIHUHA: HUCCICIOBAaHUC 3HA4YCHUA
HaIlpaBJICHUA MHAYKIIMOHHOI'O TOKa

U3MEHEHUN u

https://foxford.ru
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PesepBHoe Bpems (3 1)

9  kuaacc (102 v)
TemaTuuecknii 010K, Tema OcHoBHoOe coaep:kaHue OcHoBHbIE BU/bI 1eITEJIbHOCTH YYalIuXcs (HA ypoBHe DJIeKTPOHHbIE
Y4eOHBIX J1eliCTBHIl) (undposbie
o0pa3zoBaTe/ibHbIE
pecypchl)

Paznen 8. Mexannueckue siBiaenus (40 u)

Mexannyeckoe ABHKEHHE U
CIOCO0bI €ero ONUCAHUSA
(10 v)

MexaHuueckoe IBUKEHUE.
MartepuanbHas Touka. Cucrema
OTCUETA. OTHOCHUTEIHHOCTD

MCXaHUYCCKOI'O JIBUKCHNA.

PaBHomepHOE MIPSIMOJIMHEHOE
JIBUKECHHUE. Hepasnomepnoe
[IPAMOJIMHENHOE JBUYKEHHUE.

Cpe;[Hsm U MI'HOBCHHAA CKOPOCTH

AHaIM3 U OOCYXKICHHE Pa3MYHBIX MPUMEPOB MEXaHUYECKOTO
TTBVKCHUS.

OOcyxeHrne TpaHUI] MPUMEHUMOCTH MOJENIU «MaTepHalbHas
TOUYKaY.

Ornucanne MeXaHU4YeCKOTO JBMKEHHUS Pa3IMYHBIMH CriocoOaMu
(ypaBHeHHe, Tabmuna, rpaduk).

AHan3 KM3HEHHBIX CHTyaHI/IfI, B KOTOPBIX IIPOABIACTCA

OTHOCUTCIIBHOCTb MEXaHNYCCKOI'O ABHUKCHUA.

https://foxford.ru
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Terna pu HEPaBHOMEPHOM
JIBUKEHHH.

YckopeHue. PaBHOyCKOpeHHOE
[IPSMOJIMHENHOE JIBHKCHUE.
CBOOOMHOE  maJcHUE. OIBITEI
["anunes.

PaBHOMEpHOE  JBHJKEHHME 110

oKpy>kHOCTH. Ilepron n gactora

oOpareHusl.

JIuneiinas n yrijioBas CKOpOCTH.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

HabutoieHne MeXaHUYecKOro JBUKEHMsSI Te€Ja OTHOCUTEIBHO
pPa3HBIX TE OTCYETA.

CpaBHeHUE MyTEN U TPAEKTOPHM IBUKEHUS OJTHOTO U TOT'O K€
TeJa OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

Ananu3 Tekcra [amuiess o0 OTHOCUTENBHOCTH JIBUKCHHUS;
BBITIOJTHEHHE 3a/1aHUH 0 TEKCTY (CMBICIIOBOE UTEHUE).
Onpenenennue cpeqHeil CKOPOCTH CKOJBbXEHHsI Opycka WM
NBUKECHHUS IIAPUKA 110 HAKJIOHHOW MJIOCKOCTH.

AHanu3 ¥ 00CyXIeHrne CriocoO0B MPUOIMKEHHOTO ONpPEACTICHUS
MTHOBEHHOM CKOPOCTH.

OnpeneneHue CKOPOCTH PAaBHOMEPHOTO  JABMXKEHHUS
(wapuka B OKUJAKOCTH, MOJEIM  BJIEKTPUUECKOIO
ABTOMOOWJIS U T. I1.).

OrnpeziesieHne IMyTH, TPOMJIEHHOTO 3a JaHHBIM MPOMEKYTOK
BPEMEHH, U CKOpPOCTU Tela 1Mo TpaduKy 3aBUCHMOCTH MyTH
PaBHOMEPHOI'O JABUKCHUSA OT BPEMEHHU.

OO6cyxeHre BO3MOXKHBIX PUHIIUIIOB JIeHCTBUS TPUOOPOB,
M3MEPSIOIINX CKOPOCTh (CIUI0METPOB).

Beluncienye 1yt M CKOPOCTHM IIPU  PaBHOYCKOPEHHOM
MIPSIMOJIMHEMHOM JIB>)KEHHH TeJIa.

Omnpenenenne NpoRJEHHOrO MYyTH U YCKOPEHUS JBUKEHUS Tela
110 rpauKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOI'O IPSIMO-

https://educont.ru/

JIMHEHHOTO JABHMXXCHUA TCJIA OT




BPEMEHU.
OrmpenerieHre  yCKOpPEHHUs Tejla MpU  PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIIOHHOU IJIOCKOCTH.

N3mepenne nepruoja u 4acTOThl OOpaIleHHs Telia 1o
OKPYKHOCTH.

Ornpezenenre CKOPOCTH PABHOMEPHOTO JABUKEHUS TeJa M0
OKPYKHOCTH.

Pemienne 3amay Ha  OmpelesieHHME  KWHEMaTHYECKUX
XapaKTePUCTUK MEXAaHUYECKOTO JABMYKECHUS Pa3IMYHbIX BUJIOB.
PacnosnaBsanue n HpI/I6JII/DKéHHO€ OIMCaHNE Pa3IMYHBIX BHUIOB
MCEXAHNYCCKOI'0O IBMXKCHUS B HpI/IpOILG U TCXHUKEC (Ha anMepax
CBO6OIIHO magarmux T, ABUKCHHUS )KUBOTHBIX, H66€CHI>IX
TEeJI, TPAHCIIOPTHBIX CPEJCTB U Ap.)




B3aumopneiictBue Tea (20 u)

Ilepsbiit 3akoH HbroToHAa.
Bropoii 3akon HeroTona. Tpetuit
3akoH Herotona. [Tpunimn
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka.
Cwia TpeHusa: cwia TpeHUs

CKOJIB)XCHUA, CHJIa TPCHUA
[IOKOsI, IPYTUe BUAbI TPCHUS.

Cuna TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOHOIO
najeHus. [IBIKeHNe IIaHeT BOKPYT
Counnua. [lepBas kocmuueckas
ckopocTb. HeBecomocTs n
neperpysku. PaBHoBecue
MaTepuaibHOU TOUKU. AOCOIIOTHO

TBEpOE Teno. PaBHOBECHE TBEPIOTO

HaGmtonenne u oOCyk/I€HHE OIBITOB C JBHKEHHEM Tella
IPYU YMEHBIIEHUH BIUSHUS JPYTUX Tell, MPEnsTCTBYIOIUX

JABWXKCHUIO.
Anammn3  Tekcra Tammines ¢ OONMCAaHUEM  MBICIICHHOTO
OKCIICPUMCHTA, O6OCHOBBIBaIOHIer0 3aKO0H HHCPLUH,

BBITNIOJTHCHUE 3aJaHUKd 10 TEKCTY (CMBICIIOBOE YTEHHE).
OO0cyx/IeHre BO3MOXXHOCTH BBITIOJIHEHUS 3aKOHA WHEPIUU B
pa3IMYHbIX CUCTEMAaxX OTCYETA.

HaOmronenue
OpPOUCXOJAIMX B cucreMe otcuéra «Temexka» npu e

U OOCYXICHHE MEXaHWYECKUX SBJICHUH,
PaBHOMEPHOM U YCKOPEHHOM JIBUKCHHUU OTHOCHUTEIHHO
KaOnHeTa PU3UKH.

JlelicTBHsSL ¢ BEKTOpaMHU CHJI: BBIIOJIHEHHE 3aJaHUil TI0
CIIO)KEHUIO W BBIYMTAHHIO BEKTOpPOB. HaOmromenwe wu/mim
JEMOHCTPHUPYIOIIUX
YCKOPEHHUsI Teja OT NMPHJIOKEHHOH K HEMY CHJIBI M MAacChl

MMPOBCACHUC  OIILITOB, 3aBHUCUMOCTb
Tena. AHaau3 W OOBICHEHHE SBJICHUM C MCIIOJb30BaHHUEM
BTOpPOT'O 3aKOHA HrrotoHna.

Penienue 3aga4 ¢ UCIOJIB30BAaHUEM BTOPOTI'O 3aKOHaA

https://foxford.ru
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Tela C  3aKpPEeIVIEHHOM  OChIO
BpanieHusi. MOMEHT CHIIBI.

LlenTp TsKECTH

HproToHa u npaBuia ClI0XKEHUs CHIL

Omnpenenenue )KECTKOCTHU MPYKUHBI.

AHanu3 cuTyauui, B KOTOPBIX HAONIONAIOTCS YIpyrue
nedopmaru, U ux OOBICHEHHE C MCIOJb30BAaHUEM 3aKOHA
I'yka.

Pemienne 3amadu ¢ uWcnosb3oBaHMEM — 3akoHa  ['yka.
HCCHC}IOBaHI/Ie 3aBUCUMOCTHU CHJIIbI TpeHI/ISI CKOJIBJKCHHUA OT
CWJIBI HOpMaJbHOTO AaBieHus. OOCyKIeHHe pe3yabTaToB

HCCIIEIOBAHUS.
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Omnpenenenne KO3PPUIUCHTA TPSHUS CKOJIBKEHUS.
W3mepenue cuibl TPEHHSI TOKOSI.

Pemenue 3amgay ¢ ucCmosib30BaHUEM (OPMYIIBI JJISI CHIIBI
TPEHUS CKOJIBKCHUSI.

AHanu3 ABMXCHUS TEI TOJILKO MO/ ICHCTBUEM CHIIBI TSDKECTH
— CBOOOTHOTO TIa/ICHHS.

OOBsicCHEHHE HE3aBUCUMOCTH YCKOPEHUS CBOOOIHOTO TMaJCHUS
OT Macchl Tena.

Ol1leHKa BEIUYHUHBI CUIIbI TATOTCHUS, ICHCTBYIOIICH MEKITY
JBYMsI TeJlaMu (17151 pa3HbIX Macce).

AHanu3 IBWKEHHS HEOSCHBIX TEN MOJ JCHCTBHEM CHIIBI
TATOTEHWsI  (C  HCIOJb30BAHUEM  JIOMOJHUTEIBHBIX
HMCTOYHHMKOB MH(MOpMAIUN).

Pemrenne 3agay ¢ UCMOJNB30BaHUEM 3aKOHA BCEMUPHOTO
TATOTCHUS U POPMYIIBI IS pacyETa CHIIbI TSKECTH.

AHanM3 OpUTHHATBHOTO TEKCTa, OTIMCHIBAIOIIETO

NPOSIBJICHUSI 3aKOHA BCEMHUPHOTO TATOTCHUS; BBIIOJIHEHHE
3aIaHUH 10 TEKCTY (CMBICIIOBOE YTEHUE).

Habmroienue u 00Ccyk/1eH1e ONbITOB 0 U3BMEHEHHUIO Beca
Tela MPH YCKOPESHHOM JIBHKSHUH.

AHaM3 ycI0BUN BOSHUKHOBEHHS HEBECOMOCTH U MEPETPYy3KH.
Pemrenue 3amau Ha onpezieNieHNe Beca Teya B pa3IMIHbIX
YCIOBUSIX.

AHanu3 cui, IeHCTBYIOUINX Ha TEJO, IIOKOSIIeeCs Ha

onope. OnpeneneHHe HCHTpA TAXKCCTU PA3JIMIHBIX TCIT

3aKOHBI COXpaHeHHUs
(10 v)

Nmirynse Tena. N3menenne
UMIyNbca. IMITybC CHUJIBL.
3aKOH  COXpaHEHHUsl HUMITyJbCa.

Habmionenue u oOCyXJ€HHE OIbBITOB, JAEMOHCTPUPYIOIIUX
nepefayy MMIIyJbca TpU  B3aUMOJCHCTBUM TeJ, 3aKOH
COXpaHEeHHsI UMITYJIbCA TPU a0COTFOTHO YIIPYTOM M HEYITPYTOM

https://foxford.ru
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PeaktusHoe JBUKEHUE.

Mexannueckas pabota u
MoIHOCTb. PaboTa cun TspkecTw,

YIPYTOCTH, TPEHHUS.

CBsi3p  SHepruu U pabOTHL
[loreHuuanbHas dHeprus Tena,
MOJHATOTO HaJ  IOBEPXHOCTHIO

3emiau. IloreHuanbHas OHCPIusa
cokaton IIPY>XUHBI. Kunernueckas

SHEprusl. Teopema 0
KMHETUYECKOM 5SHEpruu. 3aKoH
COXpaHEHUs MEXaHHYECKOMN
SHEPIUM.

B3aUMOJIECTBUU TEI.

AHanmu3  cUTyauuid B OKpYXalolled  KU3HU  C
COXpaHEHUs
Pacrio3HaBaHue SBIEHUS pPEAKTUBHOIO JBUKEHUSA B

npupoje u Texauke (MC — Guonorus).

HCIIOJIB30BaHHEM 3aKOHa HUMITYJIbCA.

IIpuMeHeHHe 3aKOHAa COXPAaHEHWs HMITylbca Uil pacuéra
pe3yabTaTOB B3aUMOJEHCTBUSA Tell (Ha MpUMepax HEYIpyroro
B3aMMOJCHCTBYS, YIPYTOro LEHTPaIbHOIO B3aMMOJECHCTBUSA
JIBYX OJIMHAKOBBIX TEJI, OJHO M3 KOTOPBIX HEMOBIKHO).
Pemenue 3a1a4 ¢ MCIIONB30BAaHUEM 3aKOHA COXPAHEHUS
MMITYyJIbCA.

Onpeznenenue paboThl CUIIBI YIIPYTOCTH MPH MOABEME Tpy3a €
UCIOJIb30BAHUEM HEMOBH)KHOT'O U MOJBHXKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

I/I3Mep CHUC MOTECHLMAILHOM OHCPI'ur

yupyro
nehOpMUPOBAHHON MPYKUHBI.

N3Mepenne KNHETUYECKOW SHEPTUHU TeJIa 110 IJIMHE TOPMO3HOTO
MyTH.

DKCIepUMEHTaIbHOE CPaBHEHUE U3MEHEHUS
MOTEHIUAIBHOW U KNHETHYECKOW dHEPIHU TeJla PU JBUKECHUN
110 HAKJIOHHOM TIJTIOCKOCTH.

DKCIepuMEeHTaldbHas ~ NpOBEpKa  3aKOHA  COXPaHEHUS
MEXaHWYECKOW OSHEPruM TpPU  CBOOOJHOM  TaJECHUHU.
[IpuMeHeHne 3aKOHA COXPAaHEHHsS MEXAaHWYECKOM SHEpPruu
JUIs pacuéra NOTEHUUAIIBHOM U KHHETUYECKON dHEPrUi Tella.
Pemienue 3amay ¢ MCHOJIB30BAHMEM 3aKOHA COXPAHEHUS

MEXaHUYECKON YHEPTUU

Paznen 9. Mexannveckue Kojiedanus u BoJHbI (15 )




Mexanuyeckue KoJedaHust
(7 )

KonebarenbHoe TBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
Kosie0aHui: Iepro, 4acToTa,
aMIUIUTYya. MaremMaTuyeckui u
[IPY’KUHHBIA MasTHUKHU.
[IpeBparienue sHEpPruu Npu
K0J1€0aTEIIbHOM JIBUKCHHH.
3aTyxarolye KojeOaHusl.
BriHyXIeHHbIE KOJIeOaHusI.
Pe3onanc

HabGmoenne konebOaHWii TOJ JCWCTBUEM CHII TSDKECTH H
VIPYrocTH W OOHapyXeHue MoJOoOHBIX KoneOaHud B
OKpY’KaIOIIeM MHUDE.

AHanu3 KkojebaHMi Tpy3a Ha HUTH U Ha TpYKUHE.
OnpeneneHne 4YacToThl KoJeOaHWH MaTeMaTUYecKOro W
MPYKUHHOT'O MasiTHUKOB.
OoOBsICHEHHE  SBIICHUS

HaOmronenne u pe3oHaHca.

VccnenoBanne  3aBUCUMOCTH  Tepuona  KoJjeOaHWi
[OJIBEIIEHHOIO0 K HUTHM Ipy3a OT JUIMHbI HUTHU. [IpoBepka
HE3aBUCHMOCTH TIepuojia KojebaHuil rpysa, MOJABEHICHHOTO
K JICHTE, OT Macchl rpys3a.

HaGnronenue u  0OCyXAEHHE OIBITOB, JEMOHCTPUPYIOIIUX
3aBUCUMOCTb IE€pHOAa KoleOaHUH NPYKUHHOIO MasTHHUKA OT
rpy3a u npyxunsl.  [Ipumenenue

MATCMATUYCCKOTO M IIPYKUHHOI'O MAsATHUKOB B Ka4CCTBC

MAaCChbI JKECTKOCTHU

MOJIeJIeH JJIsl OTUCAHMSI KOJIEOAHUN B OKPYXKAIOIIEM MHpE.
Pelenune 3a1a4, CBS3aHHBIX C BBIYUCICHUEM WM OLIEHKOM

4acTOTHI (TIepro/Ia) KoJieOaHu

https://foxford.ru
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MexaHu4ecKHe BOJTHBI.
3ByK
(84

CBolicTBa  MEXAaHWYECKUX  BOJIH.
Jlnuaa  BosHBL.  MexaHuueckue
BOJIHBI B TBEPIOM Tee,
CEHCMUYECKUE BOJIHBI. 3BYK.

['poMKOCTH 3ByKa W BBICOTAa TOHA.
Otpakenue 3Byka. MHOpa3Byk wu
yIbTPa3BYK

OOHapyxeHre W aHalIu3 BOJIHOBBIX SIBIICHUH B OKPYKAIOIIEM
MUpE.

HaOnrosieHne pacnpoCTpaHeHUs MPOJOJIbHBIX M IOTEPEUHBIX
BOJIH (Ha MOJICTIN) U OOHApY)KCHUE aHaJIOTMYHBIX BUJIOB BOJIH B
pupo/ie (3BYK, BOJISIHBIE BOJIHBI).
BbruncieHre JUIMHBI BOJIHBI W CKOPOCTH PACIPOCTPAHCHHUS
3BYKOBBIX BOJIH.

DKCTICPUMEHTAIBHOE OTPEICIICHUE TPAHUI] YaCTOTHI CIIBIIIIMMBIX
3BYKOBBIX KOJICOQHHIA.

HaOnroieHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4acTOTHI (B TOM
YHCJIC C UCIIOJIb30BAHUEM MY3bIKAIBHBIX HHCTPYMEHTOB).

Ha6J'IIOI[eHI/Ie 1 00BACHEHHE SIBIEHUS AKYCTHUYCCKOI'O

https://foxford.ru
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pe3oHaHca.
AHanus OPUTHHAIBHOTO TEKCTa, HOCBALIEHHOTO
WCIIOJIb30BaHUIO 3ByKa (WJIM YJIbTpa3BykKa) B TEXHUKE
(9X0JIOKaIMs, YABTPA3BYK B MEIUIMHE U JIP.); BBIOJIHEHUE

3aJJaHUH 110 TEKCTY (CMBICIIOBOE YTEHHE)

Pa3znen 10. DiieKTpoMarHuTHOE MOJIe ¥ 3JIeKTPOMArHUTHBIE BOJIHBI (6 1)
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3HeKTp0MaFHHTH06 moJjie u
IJICKTPOMAIrHUTHBIC BOJTHbI

(6 1)

DJIEKTPOMArHUTHOE TOJI€.

JJIeKTPOMArHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMArHUTHBIX
BOJTH. [Ixana AIIEKTPO-
MarHUTHBIX BOJIH. Vcnosip3oBanue
QJIEKTPOMAarHUTHBIX ~ BOJH  JUIS
COTOBOH CBSI3U.
JJIeKTpOMAarHUTHAS npupona

cBeta. CkopocTh cBeTa. BosiHOBBIE
CBOMCTBA CBETA

[ToctpoeHue paccyXIeHHU, 000CHOBBIBAIOIITUX
B3aUMOCBA3b  JJICKTPUYCCKOI'0O MW MAarHuTHOI'O TTOJICH.
DKCIepUMEHTAIbHOE U3y4eHUe CBOICTB

DJIEKTPOMArHUTHBIX BOJH (B TOM YHCJIE C TIOMOIIBIO
MOOWIBHOTO TeneoHa).

AHaIN3 peHTTCHOBCKUX CHUMKOB YEJIOBEYECKOT0 OpTaHu3Ma.
TEKCTOB, OIHCHIBAIOIITIX MIPOSIBJICHUS
DJICKTPOMArHUTHOTO ~ M3IIy4CHHS B HPHUPOJC: HKHUBBIC
OpPTaHHU3MBI, HeOeCHBIX Tel  (CMBICIOBOE

Ananus

U3ITy4CHUS
YTCHHE).
Pacrio3HaBaHue ¥ aHaNM3  Pa3lMYHBIX  MPUMCHCHHI
HJIEKTPOMArHUTHBIX BOJIH B TEXHUKE.

Penienue 3amad ¢ MCHOJIb30BaHUEM (OPMYIT JJIsi CKOPOCTH

QJICKTPOMArduTHLIX BOJIH, JJIMHBI BOJIHBI K YaCTOTEI CBCTA

https://foxford.ru
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Pa3nen 11. CeroBble siBiienus (15 u)

3aKOHBI pacnpocTPaHeHUs
cBeTa

(6 )

WNcrounukn  cBeta.  JlyueBas
Mozelb cBera. [IpsmonuHeliHoe
pacnpocTpaHEHHE CBeTa.
3armennss ConHuma u JlyHBL
Otpaxxenne  ceera. Ilnockoe
3epKajio.  3aKOH  OTpaKEeHUs
CBETa.

[Ipenomnenne  cBera.  3akoH
npenomsieHuss  cera.  [lonHoe
BHYTpPEHHEE

Habto1eHue onbITOB, JEMOHCTPUPYIONIUX SIBJICHHE
MPSIMOJIMHEHHOTO PACcIIPOCTPAHEHUS CBETa (BOZHUKHOBEHHUE
TEHU U MOTY- TeHU), U UX

WHTEPIPETALMS C UCIIOJIB30BAHUEM MOHATHUS CBETOBOTO JIyya.
OObsICHEHHE U MOJISTMPOBAHKUE COTHEYHOTO U JIYHHOTO
3aTMCHUH.

HccnenoBanue 3aBUCHUMOCTU yTrila OTPAKEHUs CBETOBOTO JIyya
OT yIJla NaJeHus.

M3ydyeHne cBOMCTB N300paKeHHs B IIJIOCKOM 3epKaJe.
Hab6mronenue u 00bsicCHEHHE OTBITOB TIO MOJTYYEHHUTO

https://foxford.ru
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OTpa)KE€HHE CBETA.
Hcnonb30BaHUE BHYTPEHHETO
OTPaKEHUSI B ONITHUYECKUX
CBETOBOJAX

M300paXEHU B BOTHYTOM M BBIIYKJIOM  3€pKajax.
HaGnronenue 1 00bsCHEHHE OMBITOB IO MPEJIOMIICHUIO CBETa

Ha IPaHULC Pa3JINYHBIX CPEl, B TOM YUCJIE ONBITOB C ITOJIHBIM

BHYTPEHHUM OTpakeHHeM. VccienoBanue 3aBUCUMOCTH yIUIa

IIPEJIOMJICHUS OT yIJla NaJCHHsI CBETOBOIO Jyya HAa I'pDaHULE

«BO3yX—CTEKJI0». Pacrio3zHaBaHue SBICHUN OTPAKECHHUS U

IIPEJIOMJICHUSI CBE€Ta B IIOBCEJHEBHOM JKM3HU. AHaIU3 WU

00BsICHEHUE SIBIICHUS ONITUYECKOT0 MUpaXa.

Pemenne 3agad ¢ MCHOJIB30BAaHUEM 3AaKOHOB OTPAXKECHUS U

IIpCJIOMJICHUA CBCTA

JInH3LI "
npu6ops (6 1)

OIITHYICCKUEC

JIvH3a, X011 Ty4del B JIUH3E.
Onrnueckas cucreMma. Onrudeckue

IPUOOPHI:

doToanmapar, MHKPOCKON |
teneckon. ['ma3 kak onTuyeckas
cucreMa.  bmms3opykocte U
JATbHO30PKOCTh

[Toryduenne wW300paKeHUH C TIOMONIBIO coOuparonieii ¥
pacceuBaroIei JIUH3.

Onpenenenue (GOKYCHOTO pPACCTOSHUS U ONTUYECKOH CHIIBI
coOuparouiel JTUH3bI.

AHann3 ycTpolcTBa M IpHUHLUIA JAEHCTBUS HEKOTOPBIX
ONTUYECKUX  MpubOpoB:  (QoroanmnapaTa, MHKPOCKOINA,
TeJecKoIa

(MC — 6uomorust, aCTpPOHOMHS).

AHanu3 sBIEHUM OJIM30PYKOCTU U JaJTbHO30PKOCTH, MPUHIINIIA

neiictBus oukoB (MC — OGuosnorus)

https://foxford.ru
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Pazno:xenue 6e1oro
cBeta B crekTp (3 u)

Paznoxkenne Oenoro cBera B
cnektp.  OmnbiTel  HpioTOHA.
CnoxeHnue CHEKTPATbHBIX
1BeToB. Jucnepcus ceera

Habmroienue no pasnoxeHuto 0ei1oro cBera B CIEKTP.
HaGnronenue u 00bsICHEHUE ONBITOB IO MOJTYYEHUIO OENIoro
CBETa IIPU CIIOKEHUU CBETa pa3HbIX 11BeTOB. [IpoBeneHue u
00BSICHEHUE ONBITOB 10 BOCIIPUATHIO LIBETA MPEIMETOB IPU UX
HaOJII0IeHNH Yepe3 BETOBbIE (PUIBTPHI (IIBETHBIE OYKH)
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Pa3znen 12. KBanToBbie siBiaenus (17 4)
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HUcnyckanue u
NOIJIOLIeHHE CBETA
atomoM (4 u)

OnbiTel  Pesepdopna u  1uiane-
TapHasi MOJIeJIb aTOMa.

Monpens aToma bopa.
Hcnyckanue W MOTJIOUICHHE
cBeTa aTOMOM. KBaHThLI.
JIuneityaTpie CIEKTPbI

OO6cyxeHue menu onbIToB Pesepdopaa mo mccieaoBaHuo
aTOMOB, BBIIBH)KEHHE TUIIOTE3 O BO3MOYKHBIX pe3yJIbTaTax
OINBITOB B 3aBUCHUMOCTH OT MPEAINOJAracMoro CTPOCHHS
aToMOB, (OpPMYIHpPOBAaHUE BBIBOJIOB U3 PE3YJITATOB
OIIBITOB.

OOcyxIeHre MTPOTUBOPEUYNH TUIAHETAPHOM MOJIETH aTOMa
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W OCHOBAaHWU I TUNOTe3bl bopa o cTammoHapHBIX OpOHMTax

SIICKTPOHOB.
HaOmtoneHne CIUIOMIHBIX M JIMHEHYAThIX — CIIEKTPOB
U3Ty4CHHUsST ~ Pa3iIM4YHBIX  BEIIECTB. OObsicHeHuE

JIMHEHYaThIX CIICKTPOB U3JIYUCHUA

CTpOCHI/Ie aTOMHOI'0 s/Ipa

(6 )

PanuoaktuBHOCTh. Alnb(a-, Oeta- u
ramMMa-u3JIyqdeHHs..

Ctpoenue
Hyxnonnas
sapa. M3oronsl. PagmoakTuBHBIC

ATOMHOTO sqpa.

MOJ€CIb  aTOMHOI'O

MPEBPAILICHUS. [Tepuon
oJrypacraja.

[erictBus paauOaKTUBHBIX
W3Ty4YECHHUI Ha JKUBBIC
OpraHU3MBbI

OOcyxeHre BO3MOKHBIX TUIIOTE3 O MOJIEINISIX CTPOSHHS siIpa.
OnpeneneHne cocraBa sAep MO 33AaHHBIM MAacCOBBIM H
3apsIOBBIM  YUCIAM W 110 TOJIOKEHUIO B IEPUOJUYECKOM
cucteme 1eMeHToB (MC — xumus).

AHaM3 W3MEHEHHsT COCTaBa sjjpa W €ro TOJOXKEHUs B
NepUoIMYecKoil cucreme npu o-paguoaktuBHocTH (MC —
XUMUS).

VccnenoBaHue TPEKOB 0-UACTHIL IO TOTOBBIM (oTorpadusim.
OOHapy)XeHHe U U3MEpeHue paaualMoHHOro ¢oHa ¢
MTOMOIIBIO JO3UMETPA, OIIEHKA €T0 MHTEHCUBHOCTH.

AHan3 OHMOJNOTMYECKMX W3MEHEHUH, NPOUCXOIAININX 0]
neiicTBUeM paauoakTUBHBIX u3inydeHudl (MC — Ouomorus).
Vcnonp30BaHne pauoaKTUBHBIX N3TydyeHuil B MeauuHe (MC
— Ouosorus)

https://foxford.ru

https://resh.edu.r
u https://educont.ru/



https://foxford.ru/
https://resh.edu.ru/
https://foxford.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Anepubie peakuun (7
1)

S nepuble peakuuu. 3aKOHbI
COXpaHEHHUs 3apsA0BOrO U
MacCOBOI'O YUCEN. DHEPrus CBI3U
ATOMHBIX si7iep. CBA3b MacChl U
sHepruu. Peakuuu cuHTtesa u
nenenus saep. UcrouHuky sHepruu
CosHila ¥ 3BE3I.

SnepHas sHepreTuka

Pemenre 3aad ¢ WCMONB30BAHHMEM 3aKOHOB COXPAHCHHS
MAacCCOBBIX U 3apsJOBBIX UYHCEN Ha OINpeAeNieHUE pe3yJbTaToB
SJICPHBIX PEaKIUi; aHAIN3 BO3MOXHOCTH WJIM HEBO3MOXKHOCTH
SJICPHOU pPEAKLIMH.

OreHKa YHEPrUH CBA3H AP C UCTOIb30BaHUEM (HOPMYJIIbI
OUHIITEHHA.

OO6cyx/1eH1e epCIeKTUB UCIIOIB30BaHNUs YIIPABIIEMOT0
TEPMOSIJICPHOTO CHHTE3a.

OO0cyxIeHHEe TPEUMYIIIECTB U SKOJIOTUUECKHUX TIPOOIIEM,
CBSI3aHHBIX C siiepHOi sHepreTrKoi (MC — skonorus)

https://foxford.ru

https://resh.edu.ru
https://educont.ru/

I[HoBTOpUTENBbHO-00001AIOIIMIA MOAYJIB (9 Y1)

CucremaTtuzanus u
000011IeHNE TPEIMETHOTO

O6001IeHIEe COAePIKaHUS KaKIOTO
W3 OCHOBHBIX Pa3/IeIOB Kypca

(buzuku:

Brimmonnenune y4eOHBIX 3aJJaHuH,
JIEMOHCTPALIMM  KOMIIETEHTHOCTEM,
€CTECTBEHHOHAYYHYIO0 TPAMOTHOCTb:

TPeOYIOIINX
XapaKTepU3yIOIINX

https://foxford.ru
https://resh.edu.ru

https://educont.ru/

COJICpKAHUS U OIBITA
NeSITeIbHOCTH,
npUOOPETEHHOTO MTPU
U3y4EHHH BCETo Kypca
bu3uKu

MEXaHUYECKHE, TEMIOBBIC,
AJIEKTPOMATrHUTHBIE, KBAHTOBBIE
SBJICHUS.

Hayunblii MeTon mMo3HaHHUS ©
ero peanu3anusi B (U3MUECKUX
uccienoBanusix. CBsi3b QUBHUKH
U COBPEMEHHBIX TEXHOJIOTUM B

o0iactu nepeaaqyn
I/IH(I)OpMaI_II/II/I, OHEPTCTHUKE,
TPAHCIIOPTC

- MNPUMCHCHUSA TIOJTYUCHHBIX 3HAHUH AJi1 HAay4YHOIr'o
0oO0BsiCHEHUsI (U3NYECKUX SBJICHUH B  OKpyXKarolei
IIPUPOJIE€ U IOBCEIHEBHOM MHU3HU, a TAKXKE BBIABICHUS
(bU3MYECKUX OCHOB psiZia COBPEMEHHBIX TEXHOJIOT UM

- MMPUMCHCHUA OCBOCHHBIX OKCIICPUMCHTAJIbHBIX
YMGHI/Ifl JJIA UCCIIEA0BaHUA (1)I/ISI/I‘~IGCKI/IX $IBJ'I€HI/II\/'I, B TOM
quciae  Aad  IOPOBEPKM  TUIOTE3 U BBIABICHUSA
3aKOHOMEPHOCTEMN.

Pemenne pacu€THbIX 3a7a4, B TOM YHCIE

IPEANOoNaralolluX HUCIOIb30BaHUe (U3NYECKON MoJenu u

OCHOBAHHBIX Ha COJCPIKaHUKU Ppa3JIMYHBIX Pa3aciiOB KypcCa

bu3UKH.
BeimonHeHne u 3ammra  TPYNNOBBIX MM
WHIUBHIyaIbHBIX ~ TPOEKTOB,  CBSI3aHHBIX  C



https://foxford.ru/
https://resh.edu.ru/
https://foxford.ru/
https://resh.edu.ru/

coJiepKaHueM Kypca GU3NKu
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