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by PA3JIEJI 1. MOSICHUTEJIbHAS 3ATIMCKA
Pa6oyast IporpamMMa o (pu3MKe COCTABICHA Ha OCHOBE TPOTPAMMBI I10 PH3UKE H aBTOPCKOH

nporpammel  E.M.I'yrHuk, A.B. Ilepbmikun 13 cOOpHHKA " Pa6oune nporpammsl. ®usuka. 7 -9
xiacc. / coct. H.B. ®unonosuy, E. M. T'ytauk — M.: Jlpoda, 2017, mo y4e6HOMY KOMILIEKCY
A.B.IlepbIIKHHAB COOTBETCTBHHU CO CIIEAYIONMMH HOPMATHBHBIMA TIOKYMCHTaMH:

- @enepansHbi 3akoH or 29.12.2012 Ne 273-03 «O6 obpasoBaHuH B Poccwiickoit denepanum» (C
M3MEHEHHUSMH | JIOTIOJTHEHUAMH);

- mocTaHoBJeHHe [JIABHOTO rOCYIapCTBEHHOrO CaHHTapHoro Bpaya PO ot 29.12.2010 Ne 189 «O6
yreepxaennn CanlluH 2.4.2.2821-10 «CanuTapHO-3MHAEMHOIOTHICCKAC TpeOoBaHUS K yCIOBHAM
¥ OpraHM3alniu o00y4eHHs B 001me00pa3oBaTeNIbHBIX YIPEKACHUAX) (B pen. m3menenuit Ne 1, yTs.
IlocraHoBNeHHeM [JABHOrO roCyJapcTBEHHOro caHMTapHOro Bpada P® ot 29.06.2011 Ne 85,
m3meHeHui Ne 2, ytB. [TocTanoBiaeHHeM [1aBHOTO roCyapCTBEHHOrO CAaHMTapHOIO Bpada P® ot
25.12.2013 Ne 72, wm3meHeHmii Ne 3, yrB. IlocraHopienweM I'J1aBHOrO TroOCyIapCTBEHHOTO
caHguTapHOrO Bpaa P® ot 24.11.2015 Ne 81);

- mocTaHoBJeHHe [TABHOTO rOCYapCTBEHHOTO caHuTapHoro Bpada P® or 30.06.2020 Ne 16 o6
YTBEPXKICHUH CAHUTAPHO-JIHICMHAOTIOTHYECCKHX IPaBHII CIT 3.1/2.4.3598 - 20 «CanutapHo—
SMUIEMHUOTIOTHYECKHE TpeOOBaHUS K YCTPOWCTBY, COJACPXKAHMIO H OpraHHU3alny paboTsl
06pa3oBaTeNbHBIX OPraHM3alUyil H JPYTHX OOBEKTOB CONHUATLHON UHPPACTPYKTYPHL AT JETeH u
MOJIOJIEXKH B YCIIOBHSAX PACIPOCTPAHEHHs HOBOH KOPOHABUPYCHOM unpexipn (COVID-19)»;

- mpuka3 Muro6prayku Poccun ot 05.10.2009 Ne 373 «O6 yTBEpK/ICHHH H BBEACHUH B JeiicTBHE
demepaTbHOr0  roCYapCTBEHHOro  00pas’oBaTeNbHOTO  CTaH[apra  HAaYaIbHOrO ob1mero
06pa3oBaHusY (C H3MEHEHUSIMH U JIOTIOHEHUSIMHE);

- nprka3 Muso6pHayku Poccnn ot 17.12.2010 Ne 1897 «O6 yTBep:KICHHH U BBE/ICHAN B JieficTBHE
denepanbHOro rocy1apcTBEHHOTO 00pa30BaTeNIbHOI0 CTaHAapTa OCHOBHOTO o061ero 0Opa3oBaHuD»
(C MI3MEHEHUSMHE ¥ JIOTIOHEHUAMH);

- mpuka3 Muno6prayku Poccun ot 31.03.2014 Ne 253 «O6 yTBepKIcHAH (benepanbHOro NepeyHs
y4eGHHKOB, PEKOMEH/yEMBIX K HCIIOJB30BAHHMIO NPH PEaNH3alMH HUMEIOMHUX rOCYIapCTBEHHYIO
AKKPEUTALMIO 06Pa30BaTeBHBIX IIPOIPaMM HAYAIBHOTO OOIIET0, OCHOBHOrO OOTIETr0, CPEIHEro
obmiero oOpa3zoBaHH;

- mpuka3 Muno6prayku Poccum ot 28.12.2018 Ne 345 «O denepansHOM TepedHe y4eOHHKOB,
PEKOMEHIYEMBIX K HCIIONB30BAHMIO IIPH PEATH3ALNA HMCIOIIMX IOCYIAPCTBEHHYIO aKKPEIUTAIIHIO
06pa3oBaTeNbHBIX NPOrPaMM HAdYaIbHOrO OOIMIEro, OCHOBHOTO ob1mero, cpemHero 0OMmEro
o0pa3oBaHUsY;

- IMCHMO OT/IeNIa 00pa3oBaHus AJIMUHHCTPALIH UepTKOBCKOTO paiiona, PocToBckoii 06mactu oT
04.06.2021 roma «O (opMHEpOBAHUN YJeOHBIX IIAHOB B 00Ie00pasOBaTeBHBIX yIPEXKICHASIX B
2021 - 2022 yyeOHOM romy».

- OCHOBHO} 06pa30BATENHHOM IIPOrPAMMOM OCHOBHOTO 00miero oOpasoBaHHs MBOY Cemeno-
Kamsmmenckas OOII na 2021-2022 yue6Hbl# rox;



- yae6usmM wianom MBOY Cemeno-KambimeHckas OOIII na 2021-2022y4eOHbIi oA,

Omna paspaboTaHa B LENIX KOHKPETU3ALHMH CONEPIKAHUSL 00pa30BaTeIbHOrO CTaHaapTa ¢ y4eToM
MEXIPEJMETHBIX W BHYTPHIIPEJIMETHBIX CBS3€H, JIOTHKH y4eOHOro MpoIecca M BO3PACTHBIX
ocoGeHHOCTel  IMKOMBHUKOB. IIporpamma paccunmtana Ha 70 4acoB u3 pacu€ra 2 daca B
HeJIeJII0 Ha OCHOBE 6a3ucHOro ydebHoro miaHa Ha 2021-2022 yye6HbIi o

JIas peaiM3anuy NPOrpaMMHOTO COAEPKAHMSI HCTIONb3YCTC yueOHMK «Pu3nka. 8 Kimace
A.B. Ilepsinkun, Mocksa: «Jlpoda», pexomMenaoBaHHbIi MHHHCTEPCTBOM oOpa3zoBanus "
Hayku P®.
Ileny, Ha OCTIKEHHE KOTOPBIX HAIPABIEHO M3y4eHNHE QU3MKH B IIKOJIE, OMPE/EIICHBI HCXOA U3
nesteii o6mero o6pasopanus, CHOPMYIEPOBAHHBIX B DesiepanbHOM rocyapCTBCHHOM
06pa3oBaTebHOM CTaHAapTe 00IIero 0OpasoBaHus:

e TOBBINEHHE KauecTBa OOpa3oBaHMs B COOTBETCTBHHM C TPeOOBAHHMSAMH COLMANBLHO-
SKOHOMHYECKOTO ¥ MH(OPMAIMOHHOTO Pa3BHTHs OOIIECTBA H OCHOBHBIMH HANPABICHUSIMU
pasBuTHs 06pa3oBaHMs Ha COBPEMEHHOM JTallc.

e CO3JaHHE KOMILIEKCA YCJIOBHiA JUI CTAHOBIICHHS M Pa3BUTHS JIMYHOCTH BBIIYCKHHKA B €8
MHIMBH/YaJbHOCTH, CaMOOBITHOCTH, YHHKAIBHOCTH, HENOBTOPMMOCTH B COOTBCTCTBHH C
TpeGOBaHUSIMH POCCHHCKOro 00IIIeCcTBa

e oObeccreucHHWE IUIAHMPYEMBIX pE3YJIBTaTOB II0 JOCTIDKCHHIO BBITYCKHHKOM IICJIEBBIX
YCTaHOBOK, 3HAHU}i, YMEHHI, HABBIKOB, KOMIICTCHINH U KOMIIETEHTHOCTEH, ONpeesIeMbIX
JIMYHOCTHBIMH, CEMEHHBIMH, OOIIECTBEHHBIMH, TOCYNApCTBEHHBIMH IOTPEOHOCTAMH H
BO3MOXKHOCTSAIMH OOy9aloOIerocsi CpeJHEro IIKOJBPHOrO BO3pAacTa, WHAWBHAYAIBHBIMH
0COOEHHOCTAMH €r0 pa3BUTHUS U COCTOSIHUS 310POBbS;

e YCBOGHHE YYAIIMMHICS CMBICIA OCHOBHBIX IIOHSTHHI M 3aKOHOB (Gu3uKH, B3aUMOCBA3H MEXIY
HUMU; .

e (OpMHpOBaHHE CHCTEMBI HAYYHBIX 3HAHWH O MPHUPOJE, €€ ¢GyHIaMEHTaIbHBIX 3aKOHAX UL
IIOCTPOEHHS TIPEICTABICHHS 0 PHU3UYECKON KAPTHHE MUPA;

e dopmupoBaHHe YOEKICHHOCTH B MO3HABACMOCTH OKPYXAIONIETO MHPA M JIOCTOBEPHOCTH
HAyYIHBIX METOJIOB €r0 U3YYCHUS;

e pa3BUTHE II03HABATENBHBIX HHTEPECOB M TBOPYCCKHX CIOCOOHOCTEH ydaluxcs Hu
NprOGpETEHNE OBITA IPUMEHEHNSI HayIHbIX METOIOB NIO3HAHHU, HaOmoneHUsT GU3NIECKUX
SBJICHHUI, NPOBEICHUS ONBITOB, MPOCTHIX KCIHEPHMEHTAIBHBIX HCCIICIOBaHM, NPAMBIX H
KOCBEHHBIX H3MEPEHHH C HCIOJB30BAHMEM AHANOTOBBHIX U LH(PPOBEIX HM3MEPHUTEIBHBIX
IpE6GOPOB; OIEHKA IIOrPEIIHOCTEH JFOOBIX H3MEPEHHI;

e CHCTEMATH3allMs 3HAHWM O MHOrooOpasuu OOBEKTOB M SBICHHH IpPHPOABL, O
3aKOHOMEPHOCTSX TIPOLECCOB, O 3aKOHAX (M3HMKHU U1 OCO3HAHMS BO3MOXKHOCTH Pa3yMHOTO
HCIIONIb30BAHUS JOCTHKEHUHI HAyKU B JAJIBHEHIIEM Pa3BUTHH HUBUIM3AIHAH,

¢ (OpPMHPOBAaHHE TOTOBHOCTH COBPEMEHHOTO BBIIYCKHMKA OCHOBHOH IIKOJBI K aKTUBHOHK
y4eOHOH  JEeATENLHOCTH B HH(bOPMAIMOHHO-00pa3oBaTeIbHON  cpele  00IIecTBa,
HCIIOJIb30BAHMIO METOJIOB IO3HAHHS B NMPAKTUYECKOM JCATEIBHOCTH, K PaCIIMPCHUIO H
yrIyONeHno (GU3NIECKUX 3HAHHMH M BHIOOpa (U3MKH Kak IpOoHILHOTO IpeaMeTa JUls
IIPOJOJKEHHS 00pa30BaHHUS;

e OpraHM3alUs OSKOJOTHYECKOTO MBIIUICHHS H . IEHHOCTHOTO OTHOMICHHS X MPHUPOZC,
OCO3HAHHME HEOOXOJUMOCTH IPHMEHEHUs JOCTIKCHHH (H3MKM M TEXHOJNOTHH i
PaHOHATBEHOTO IPUPOIOIIOIB30BAHMS;

o TOHMMAaHHEe (QHU3MUECKHX OCHOB U NPUHIMIIOB JeHCTBHs (PaOOTHI) MAlIMH M MEXAHH3MOB,
CPEJICTB TIepe/IBHKEHHS U CBS3H, OBITOBBIX [PHOOPOB, HPOMBIIUICHHBIX TEXHOIOTHICCKHX
IIPOLIECCOB, BIUSHMS HX Ha OKpPYXaloIylo Cpely; OCO3HAaHHE BO3MOXHEIX NPHIHH
TEXHOTCHHBIX M JKOJIOTUYECKHX KaTacTpod;



e (opMHEpOBaHHE IPEACTABICHAI O HEPAIMOHATIBHOM HCIOIb30BAHMM MPUPOJIHBIX PECYpCOB
H SHEPTHH, 3arpsA3HEHUH OKPYXaloIeH Cpelbl Kak CICACTBHEC HECOBEPIICHCTBA MAllMH H
MEXaHU3MOB;

e OBJAJE€HHE OCHOBAaMH 0€30IIaCHOTO MCIIONB30BAHHMSA €CTECTBEHHBIX H HCKYCCTBEHHBIX
NEKTPHYECKHX ¥ MAarHWTHBIX IIONEH, STEKTPOMArHATHBIX U 3BYKOBBIX BOJIH, €CTECTBCHHBIX
¥l HCKYCCTBEHHBIX HOHM3UPYIOIIHX H3IydeHH# BO M30€xkaHne UX BPEHOTO BO3CHCTBAS Ha
OKPYKAIOLIYIO CPERy U OPraHU3M YelIOBeKa

e pa3sBHTHE YMEHHs ILUIAHUPOBATh B MOBCEIHEBHON XXHM3HH CBOM NECHCTBHS C NPUMCHCHHEM
TIOJTyYeHHBIX 3HAHHMI 3aKOHOB MEXAHUKH, JJEKTPOAMHAMUKH, TEPMOJUHAMUKHA M TCILIOBBIX
ABJICHHH C SN0 COepEeKEHHMs 37I0POBbSI.

JlocTmxenue nefel paGoueit mporpaMMel o GpU3uke 0becneInBaeTCs peleHneM

CJIeAYIOIMHX 3aaa4:

o obecreyenne h(MEKTHBHOrO COYCTAHHUS YPOUHBIX M BHEYPOYHBIX (OpM OpraHH3aluu
06pa3oBaTeILHOTO MPOIECCa, B3aUMOACHCTBHS BCEX €ro yIaCTHHKOB; '

e OpraHM3alHsd HHTE/UIEKTYaIbHBIX M TBOPYECKUX COPEBHOBAHHI, IPOCKTHOM 1 y4eOHO-
HCCIIEIOBATENILCKOU JIEATEIbHOCTH;

e COXpaHEHHE W yKpeIUleHHe QHU3MYECKOro, IICUXOJIOrMYECKOr0 U COIUANBHOIO 3/10pOBb
obyuarommuxcs, obecrnedenne ux 6e30MacHOCTH;

o  (HhOpMHpPOBaHME IIO3UTHBHON MOTHBAIMH O0YIArOIIMXCS K YICOHO! NCATENEHOCTH;

o obecreueHne YCIOBHH, YIHTHIBAIOIUX WHIHBHAYANbHO-TMYHOCTHBIE OCOOCHHOCTH
oOyyarommxcs;

e COBEpIICHCTBOBAaHME B3aHMOJCHCTBHS yUEOHBIX JUCIUIUIMH HA OCHOBE HHTETPALIHH,

o BHEApPeHHE B Y4eGHO-BOCIHTATEIBHBIM TPONECC COBPEMEHHBIX 00pa3oBaTENbHBIX
TEXHOJOTHH, POPMHPYIOIIUX KIIOYEBbIC KOMIICTCHIINH;

e passutHe qupdepeHuany o0y ICHuUs;

e 3HAKOMCTBO OOYYAIOIIMXCS C METOJIOM HAy4HOTO IO3HAHUS M METOJaMH MCCIIC/IOBAHIA
0OBEKTOB U SIBJICHUH IIPHPOJIBI,

e TpuoOpeTeHHE obydaromuMucs ~ 3HaHMH O ~ MEXaHMYeCKHX,  TEILIOBBIX,
S]IEKTPOMATHHTHBIX ~ M KBAaHTOBBIX  SBNCHHMSX,  (U3HYECKHMX  BEIMYMHAX,
XapaKTepU3YIOIIHUX 3TH SABJICHUS,;

e (opMHupoBaHHE y 00yJAIOMUXCs yMEHAN HAOIONATh IPHPO/IHBIC ABJICHUS U BBIIIOIHATE
ONBITHL, JaboparopHble pabOTEl M  OKCIEPUMCHTAJIbHBIE  MCCIENOBAHHA  C
JHICTIOJIB30BAHUEM M3MEPHTEIBHBIX MPUOOPOB, IIHPOKO NPHMEHAEMBIX B MPAKTHICCKOH
KU3HU;

e OBIaeHHE OOydYaroIMMHUCS OOIIECHAYYHBIMM MOHSATHSAMH: IIPUPOJHOE SIBICHUC,
SMIIMPHYECKH yCTAHOBJIECHHBIH (akT, Tpobiema, TUIOTE3a, TEOPETHYECKHH BBIBOZ,
Pe3yINIbTAT SKCIIEPUMEHTAIBHOM IIPOBEPKY;

¢ TOHHMaHWE OOYYAIONIMMHCS OTIMYMA HAyYHBIX JAaHHBIX OT HENPOBEPCHHOM
MH(OPMAIHH, EHHOCTH HAYKH JUIA yIOBIETBOPEHHs OBITOBBIX, MPOM3BOJCTBEHHBIX U
KyJBTYPHBIX OTPEOHOCTEHN YeIOBEKa.

Co3HATENBHOE OBJAJCHHE YYAIUMHCS CHCTEMOH (GH3MYECKMX 3HAHAH M YMCHHH
HEOOXOIUMO B IOBCEIHEBHOM JXHM3HH JUI H3YYEHMS CMEXHBIX IUCHUIUIMH M IPOAOJDKCHU
o0y4eHusl. :

TIpakTHYeCKas 3HAYMMOCTH LIKOJBHOTO Kypca Gu3nKH 0OyCIOBICHA TEM, YTO €€ 00BEKTOM
M3yUeHHUS SABISIOTCS SIBICHUS W 3aKOHBI JeficTBATENbHOrO Mupa. (Ou3mKa HeoOxomuma I
[IOHMMAHHUS TPHHIMIOB YCTPOWCTBA M HCIHOL30BAaHHS COBPEMEHHOHM TEXHHKH, BOCHIPHUSTHS
HAy4HBIX M TEXHHYECKUX MOHSTHH M uied. Pu3uKa SBICTCSA A3bIKOM HAYKH W TCXHHKH. C e
IOMOIIBIO MOJIETTUPYIOTCS M H3yJaIOTCS SBJICHHS U IPOLECCHI, IPOMCXOAAIIHNE B IIPUPOJIE.

[IpaKkTHUYeCKHE YMEHHS W HABBIKH (H3MYECKOTO Xapakrepa HEOOXOAMMBI Ui TPYIOBOH H
1po¢eCCHOHATBHOMN MOATOTOBKM IIKOJIEHAKOB.



PasBUTHE Yy “ydamuxcsi NPABHIBHBIX MPEICTABIEHHA O CYIIHOCTH H IPOMCXOXICHHH
(U3HYECKHX SABICHHM M TIPOLECCOB PEabHOTO MHPA, CIOCOOCTBYIOT (POPMHPOBAHHUIO HAYIHOIO
MHPOBO33PEHHS YUAIAMHACS ¥ KAYECTB MBIIUICHHS, HEOOXO/MMBIX UL aJlaNTalluk B COBPEMEHHOM
UH()OPMAITIOHHOM OOIIECTBE.

TpeGys OT ydaIUXCs YMCTBEHHBIX M BOJNEBBIX YCHIIAH, KOHIICHTPALIWH BHUMAHHS, aKTHBHOCTH
pasBHTOro BOOGpaXeHHsS, DU3MKA DA3BHBACT HPABCTBEHHbIE YEPThI JIMYHOCTH (HACTOHIMBOCTD,
LIeIeyCTPEMIIEHHOCTb, ~ TBOPYECKYIO  aKTHBHOCTb, ~ CaMOCTOSTENBHOCTh,  OTBETCTBEHHOCTD,
TpyAomobHe, JUCIAIUIAHY ¥ KPUTHYHOCTh MBIIUICHAS) M yMCHHE apryMEHTHPOBAHO OTCTaMBATH
CBOM B3[UISABI M YOEXKIEHMS, a TAKKe CIHOCOOHOCTh NMPHHMMATH CAMOCTOSITENBHBIC PEIICHHMS.
Vi3yueHne GM3AKM pacIIEpSET KPyro3op ydammxcs. Msyduenne Gusuku mo3BoisieT GOpMHPOBATH
YMEHHS W HaBBIKH yMCTBEHHOrO TPyJa - IUIAHHPOBAHME CBOCH PabOTEI, MOMCK PallMOHATBHBIX
NyTell ee BBINOJHEHHMs, KPUTHYECKas OIEHKAa pe3yibTaroB. B mpomecce H3ydeHHs bu3uku
ydamiuecs yqaTcsl M3JlaraTh CBOU MBICIH SICHO H MCUEPIIBIBAOLIE, JAKOHHIHO H EMKO.

CoBpeMeHHEIe HayYHBIE IPEICTABICHHU O IIEJIOCTHOM HayYHOM KapTHHE MUPA, OCHOBHBIX
IOHATHIX (PH3MKH M METOJIaX COMOCTABICHHS SKCTIIEPUMEHTAIBHBIX U TEOPETHYCCKUX 3HAHHH C
IIPAKTHYECKMMH 3a]1a9aM¥ OTPaXKEHBI B COZIEPXKATENLHOM MaTepualle y4eOHHKOB. M3noxenue
TEOPHH ¥ TIPAKTHKH OITHPAETCS:

e HA TNOHMMAaHHE BO3PACTAIONIEH DPOJM €CTECTBEHHBIX HAYK M HAyYHBIX HCCICHOBaHHH B

COBPEMEHHOM MHPE; ,

e Ha OBJaJcHHE yMeHUSMH (OPMYIHPOBAaTh THIIOTE3BI, KOHCTPYHPOBATh, IIPOBOIHUTDH
5KCIIEPHMEHTHI, OIICHABATH IIOJIy4EHHBIE PE3yIbTaTHL,

e BOCIIMTaHHE OTBETCTBEHHOIO M OEPEIKHOTO OTHOIICHHUS K OKPYXKAIOIIEH Cpejie;

e QopmupoBanHe ymeHu# Ge30macHOro M d(QEKTHBHOTO HCIONB30BAHMS JabOPAaTOPHOTO
06OpyIOBaHMS, MPOBENEHHS TOYHBIX M3MEPEHHH M aJICKBaTHOH ONCHKH IIOMyYCHHBIX
Pe3y/IbTATOB, NPENCTAaBJECHHS HaydHO OOOCHOBAHHBIX apryMEHTOB CBOHMX JCHCTBHH,
OCHOBAHHBIX Ha MEXKIIPEIMETHOM aHANM3€ yIeOHBIX 3a1a4.

PA3JIEJI 2. OBIIIASI XAPAKTEPHUCTHUKA YYEBHOT'O IIPE/META

IlIkonpHBI Kype GHU3HUKH — CHCTEMOOOpa3yIOIMi Ui eCTCCTBEHHOHAYYHBIX NPEAMETOB,
IOCKOJIbKY (pH3HUECKHE 3aKOHbL, JICXKAIIHe B OCHOBE MUPO3/IAHHUS, SIBISIOTCS OCHOBOH COJIEPIKAHMS
KypCOB XMMHH, Guojormu, reorpadpus u acTpoHOMHH. 'ymanuTapHOe 3HAaYeHHE (HU3MKH Kak
COCTABHOM YacTH 00Iero o0pa3oBaHHU COCTOHMT B TOM, YTO OHA BOOPYXKAaeT IIKOJIbHUKA HAYYHbIM
MemoOOM NO3HAHUA, TIO3BOJSIONIMM IONydYaTh OOBEKTHBHBIC 3HAHHA 00 OKpYXaromeM MHpE.
®u3nKa DACKpHIBACT PONb HAYKH B OKOHOMHYECKOM H KyJBTYPHOM pasBuTHH obmectsa. [l
pemreHus 3a1a4 (OPMHPOBAHHS OCHOB HAyYHOTO MUPOBO33DCHHS, Pa3sBHUTHS MHTEJLIEKTYAJBHBIX
CIIOCOGHOCTEH M TIO3HABATENHHBIX HHTEPECOB  LIKOJBHHKOB B IIPOIECCE H3ydeHHS (H3UKH
OCHOBHOE BHUMAHME Y/ENAETCS He Iepefiade CyMMBbI TOTOBBIX 3HaHHH, a 3HAKOMCTBY C METO/IaMH
HAYYHOTO TO3HAHHS OKPYXKAIOLIEro MHpa, MOCTAHOBKE MPOOJIEM, TPEOYIOIHX OT yYauluXcs
CaMOCTOSTEIbHOM AESTEIHHOCTH 10 MX paspemeHnio. (O3HaKOMIJIEHHE IIKOJBFHUKOB C METOJAMH
HAYYHOTO TO3HAHHS IPEJITONaraeTes IPOBOAUTD IIPH U3YYEHHH BCEX PasieloB Kypca GH3HKH, a He
TOJNBKO TIPH HM3YYeHHH CHENHMaIbHOro pasfena «Pusuka u (GU3NYECKHE METONBI H3yUCHHS
IPHPOABDY.

duspka B OCHOBHOH IIKOJE M3ydYaeTCs HAa YPOBHE DPacCMOTPEHHs SBJICHHH NPHPOABL
3HAKOMCTBA C OCHOBHBIMHM 3aKOHaMH (HM3MKH H IIPUMEHEHHEM OJTHX 3aKOHOB B TEXHHKE H
TIOBCEHEBHOM xu3HH. Kypc (U3MKH B NPUMEPHO# IporpaMMe OCHOBHOTO 00miero 06pasoBaHHs
CTPYKTYpHPYETCS Ha OCHOBE PACCMOTPEHHS PasiMYHBIX (HOpM JBIDKCHHS MATepHH B MOPAIKS HX
YCIOXHEHHS: MEXaHWYECKHE SBJICHMS, TEIUIOBBIC SBICHHS, OJICKTPOMATHUTHBIC —SBICHHL,
KBaHTOBBIE SIBIICHHUS.

B 7 u 8 kiaccax IpOMCXOMUT 3HAKOMCTBO ¢ QU3MIECKUMH SIBIICHUSIMH, METOJIOM HayIHOTO
1103HaHKS, YOPMHUPOBAHHE OCHOBHBIX (PH3MYECKHX MOHATHH, IPHOOPETCHHE YMEHUH H3MEPATH



(hM3HYCCKHE BETHUMHEL, POBOATH 1aGOPAaTOPHBIH SKCIIEPUMEHT 110 3aaHHOA cxeme. B 9 wacce
HAYMHAETCS H3yYEHHE OCHOBHBIX (PM3MYECKHX 3aKOHOB, Ta60paTOpHbIEe PabOThI CTAaHOBATCS 6onee
CJIO>KHBIMH, IIKOJGHUKH y4aTcs INIAHKPOBATh SKCIIEPHMEHT CaMOCTOSATENBHO.

3HaHue (U3HUIECKHX 3aKOHOB HEOOXOMMMO Ul H3yYeHHs XUMHH, OHONOIrHH, Qu3HIecKon
reorpaduu, Texnonorau, OBX, mponomkerns o0y4eHus ¥ IPEMCHEHHS STHX 3aKOHOB B TEXHUKE H
MIOBCETHEBHOM XU3HH.

IIporpamMMa npeycMaTpuBaeT GOPMHPOBAHHE y IKOJIHHAKOB O0IIEYICOHBIX YMEHUM 1
HABBIKOB, YHHBEPCABHBIX CIOCOGOB JIESTEIPHOCTH H KIOYEBbIX KomreTeHwii. [Ipropureramu
JUTSL IIKONBHOTO Kypca (PM3UKHM Ha 3Talle OCHOBHOTO 001mero o0pa3oBaHus ABJIAIOTCA:

Iosznasamenvrnas 0esmeibHOCmb.

° HCIIOJIb30BaHHWE I IIO3HAHWUS OKPYXalomEero Mupa pasjIddHbIX €CTCCTBCHHOHAYYHBIX
MCTOJOB: Ha6mo,ueHue, H3MEPEHHUE, SKCIICPUMCHT, MOJCIIAPOBAHUC,

e (opMHpOBaHHE yMEHUIi pa3HyaTh (aKThl, AMOTE3BI, IPHIUHBI, CICJICTBUS, I0KA3aTEIbCTBA,
3aKOHBI, TEOPHUH; j

° OBJIAICHUEC aICKBATHBIMHA crocobaMu peuICHUA TECOPETUUCCKUX H SKCIICPUMCHTAJIBHBIX 33129,

e Hpuo6peTeHHe OIIbITa BBIIBH)KCHHUS THIIOTE3 JJIA OOBICHEHHUS H3BECTHBIX (I)aKTOB 51
BKCHepHMCHTaHLHOﬁ IIPOBEPKH BBIABUTAEMBIX THIIOTE3.

HH@ODMGHIIOHHO-KOMMVHuKamuBHaﬂ 0esimelbHOCMb.

° BJIAACHHUC MOHOJIOTHYECKOH U JIPIZUIOI‘H‘ICCKOﬁ PEYbIO. CnocoOHOCTH IOHUMATh TOYKY 3pC€HHUS
CO6€CCI{HI/IKa M NpH3HaBaTh IPaBO HA HHOC MHCHHC,

° HCIIOJIB30BaHUE JUIA PCIICHHS ITO3HABATCJIbHBIX H KOMMYHHMKATUBHBIX 3aJa4 pa3IdIHbIX
HCTOYHHKOB I/IH(l)OpMaI_II/II/I.

Pednexcusnas 0esmenibHoCcmb:

. BaJicHHE HAaBBIKAMH KOHTPOJSI M OLIEHKH CBOCH JEATEIBHOCTH, YMCHHEM IPEIBHICTH
BO3MOJKHBIE PE3y/IbTAaThHl CBOUX JCHCTBHMA:

° OpraHu3anysi y‘—IeGHOﬁ NESITSIbHOCTA: IIOCTAaHOBKA IENIH, IUIAHUPOBAHHE, OIPEACIICHHUC
OIITUMAJIBHOTO COOTHOMICHHS LEJIA U CPCICTB.

JlupakTuyeckas MOJIeb OOYUCHHS U NEJarorHYeCcKUe CPEACTBA OTPaXaloT MOJICPHHU3AIHIO
OCHOB y4eGHOrO ITPOIECCa, HX MEPEOPHEHTAINIO Ha JOCTHXECHHE KOHKPETHBIX DPE3YIIbTaTOB B BUAC
c)OPMHpPOBAHHBIX YMEHHH M HABHIKOB YYalIEXCs, OGOOIIEHHBIX CIOCOOOB MACSTENBHOCTH.
DopMHPOBaHHE IEJOCTHBIX MPEICTABICHHUH 0 QHU3NIEeCcKol KapThHE MUpa OyaeT OCYIIECTBIATHCS
B XOJI¢ TBOPUECKOM JEsATETHHOCTH yJalluXcsi HA OCHOBE JIMYHOCTHOTO OCMBICICHHS (GHU3MIECKHX
TporeccoB  saBnenuit. Oco6oe BHUMaHHE yENAETCs [I03HABATEIbHOH aKTHBHOCTH yJaIlAXCS.

[Ipu BHIIOJHEHMM TBOPYECKHX paboT (opMHpyeTCs yMEHHE ONpENeNATh aJICKBaTHBIC
CII0COGHI perenus y4eOHOM 3a/1a4i Ha OCHOBE 3a/JaHHBIX aJITOPUTMOB, KOMOUHHPOBATH H3BECTHBIC
AJITOPHTMBI JICATENEHOCTH B CHTYAIUsX, HE MPENOJIAralouX CTaHIAPTHOTO IPUMEHEHHUS OJIHOTO
U3 HHX, MOTHBHPOBAHHO OTKa3bIBaThCA OT oOpasna JesTeIbHOCTH, HMCKaTh OPUTMHAIBHBIC
peLIeHus. :

Vuammuecs JOKHBI OpHOGPECTH yMEHHS IO (OPMHPOBAHHIO COOCTBEHHOTO alrOpHTMa
pellleHHs O3HABaTENBHEIX 33724, (OpPMyIHpoBaTh TpOOJEMy M LeIH CBOeH paboTEH,
IIPOTHO3HPOBATh OXKUIAEMBI pPe3yNbTaT M COMOCTABJATh €r0 € COOCTBCHHBIMH 3HAHMSMH.
Vyamuecss IOJDKHBI HAYYHTHECS TIPEACTABISTH DPE3yNbTaThl HHIMBUIYATbHOH W TIPYIIIOBOM
[03HABATEIHHON AEATEIFHOCTH B (opMax KOHCIEKTa, pedepara, pereH3UH, COYMHEHHs, PE3IOME,
HCCJIEN0BATENHCKOrO MPOEKTa, TyOINYHOM IIPE3CHTALIUH.



CrenuduKkoi y4e6HO-MCCIIEA0BATENECKOM AESITENHHOCTH SBIACTCA €€ HANPABICHHOCTH HA
pa3sBUTHE JTMYHOCTH M Ha IONydYeHHE OOBEKTHBHO HOBOIO HCCIIEIOBATENBCKOrO pe3ybTaTa. Llens
y4eGHO-HCCIe/IOBATENBCKOM  JEATENPHOCTH — NPHOOpeTeHHE YYalMMHUCS — IO3HABATCIBHO-
HCCIIEIOBATENIBCKOM  KOMIIETEHTHOCTH, NPOSBIMIONIEACS B OBJIAJCHUH YHUBEPCATbHBIMHA
crioco0aMy OCBOEHHS JIEHCTBUTEIHLHOCTH, B PAa3BHTHH CIOCOOHOCTH K HCCIIEIOBATEIbCKOMY
MBIIUIEHHIO, B AKTHBU3AIHH JTAYHOCTHOM IIO3HIMH YYaIlerocs B 00pa3oBaTe/IbHOM IPOLECCE.

PA3J/IEJI 3. MECTO YYEBHOI'O IIPEJMETA B YYEBHOM IIJIAHE
IIpenmer paccuutan Ha 70 yacos (2 4 B HEEMO, 35 Y4eOHBIX HENEIb).

B ¢enepanbHoM GasucHOM y4eOHOM IUIaHE HAa H3Yy4EHHE IpeaMeTra «®u3uka» B 8 Kiacce
IIpeIyCMOTPEHO aBTOPCKOI mporpammoit 70 4acos

PaGouast MporpaMMa pacCuMTaHa Ha 35 4acoB COTNIacHO 6a3UCHOMY y4eOHOMY ILTaHy MO
2 ypoka B Hefemo. JIOrMKa H3JIOXEHHS W COAEPXKAHHS aBTOPCKOHM NPOrpaMMbl MOJHOCTHIO
COOTBETCTBYET TpeGOBaHHAM (eNepaIbHOTO TOCYJapCTBEHHOTO 00pa3oBaTeNBHOrO CTaHiapTa
OCHOBHOTO 001Iero o6pa3oBaH¥s, I03TOMY B IPOTpaMMy HE BHECEHBI H3MECHECHHS.

B COOTBETCTBHH C 0Gpa3oBaTEIBHON MPOrPaMMON IIKOJBI HCIOJB30BAH CIEAYIOMHH y4eOHO-
METOIMYECKUH KOMILIEKT: :

Vueonnk «®usuka.8 kmacey A.B. Iepsmmxun, EM.I'yraux , Mocksa: «JIpodan, 2019.
C6opuuk 3amau mo ¢msuxe: 7-9 kaace Kk yyeOnukam A.B. [eppimkuHa/ COCTABHUTEIND
I'.A.JlounoBa, M: «Dkx3amMen». -
Ioypounsie pa3pa6oTku mo ¢pusuke K yueOHHKy«Du3nka. 8 Kracey / B.A. Bonkos /-
M: BAKO. "
KOHTpOILHO-H3MepHTeIbHbIe MaTepuabl. Pu3uka. 8 kmacc. /H.1.30pun/. Mocksa, «Bako».
YMK pekomenoan MunucTepcTBOM 06pazoBanus P® u BXOMUT B (eepaibHbIi NepedeHb
yueGHmKoB Ha 2021-2022 yuebHbii rox. Kommekr peanusyer ¢enepanbHbIH rOCyIapCTBEHHBIN
06pa30BaTeIbHBIH CTAHAaPT OCHOBHOTO 00IIEro 00pa3oBaHus 1o NPeIMETy
« Ouzukay.
O6pazoBarenbHas nporpamma OV mpeaycMaTpHBacT:
KOJIMYECTBO YUeOHBIX Heaeab — 35 (o6ocHoBanue: Ycras OY);
KOJIMYeCTBO YIEOHBIX JIHEeH B HeIeaI0 — 5;
KOJIMYIECTBO YACOB 110 mpeaMeTy — 2.

O0mee KOJIMYIECTBO 4acoB Ha m3yuenue pusuku B 8 kiacce cocraBut - 70 vacos

PA3JIEJI 4. COAEP’)KAHHUE YYEBHOI'O IIPEIMETA
Dusuxa kax nayka o Haubonee obuux 3aKOHAX NPUpoOb, BLICMYNAs 6 Kadecmee yiebH020

npeomema 6 wikone, BHOCUM CyweCmBeHHbIl 6KIA0 6 cucmemy snanuil 06 OKpYyJICaiouem Mupe.
O3HaKoMIeHUe WKONbHUKOE8 ¢ MemoOamu HAY4H020 NO3HAHUS Npeononazaemcs. npoeooume npu
usyyenuu 6cex pas0eno8 Kypca (QUsuku, a He MONbKO NpU USYYEHUU CHEYUANbHO20 pasoena
«@usuka u Qusuueckue memodvl usydenus npupodsly. Kypc usuxu 6 npozpamme OCHO8HO20
06wez0 06PAB0BAHUS CIMPYKMYPUPYEMCS. HA OCHO6e PACCMOMPENUs PA3IUYHbIX GOPM 0BUNCEHUA
mamepuu 8 NOPsOKe Ux YCIONCHEHUs!

e Mexanuyeckue s6NeHUs,

® mennosvle A61EHUS,

®  DIeKMPOMAZHUMHbLE ABNEHU,

®  KBAHMOGBvLE ABNEHUAL.



Kypc pusuxu ocHO6HOT WKOIbL NOCMPOEH 6 COOMBEMCMEUU C PpAOOM uoe:

o Hoes yenocmuocmu. B coomeemcmeuu ¢ Heil Kypc A6IAEMCA JOZULECKU 3A6EPULEHHBIM, OH
codepoicum Mamepuan u3 6cex pasoenos GUSUKY, EKIIOYAem KaK 60npochl KIACCUYECKOU,
max u cogpemeHHoil PuU3UKU; YPOEeHs NPeOCMABieHus Kypca yiumpléaem no3HacamenbHole
603MONCHOCMU Y4 AUJUXCSL.

o Hoes npeemcmsennocmu. Colepoicanue Kypca yuumeieaem Nn0020MOBKY, NOLYYEHHYIO
VUGUIUMUCA HA NPeOULECMEYIOWeM IMane NPU USy4eHuu ecmecmeo3HaHUA.

e Hoes eapuamuenocmu. Ee peanusayus noseonsem eblbpams  yuauumcs. coOCMEEHHYI0
«mpaexmopuioy usydenus Kypea. Jlns amozo npedycmompeno ocywecmenenue YpOo6He6oU
Ougppepenyuayu; 6 NPOZPamMMe 3an0JCeHbl 06a YPOGHS USyHeHU Mamepuana — 00bI4HbLI,
coomeemcmeylouuii 06paz08amenbHOMy CMAHOapmy, u NOBbIULEHHBL.

o Hoes zenepanusayuu. B coomeemcmeuu c neii 8bl0€NeHbl MAKUe CMepI’CHesble NOHAMU,
Kax auepaus, 63aumooercmeue, 6ewjecmeo, noie. Beoywum 6 xypce sensemcia u
npedcmasiienue 0 CMpYKMypHbIX YPOGHAX MAMEPULU.

o Hoes eymanumapusayuu. Ee peanusayus npeononaeaem ucnonp306anue ZymManumaphozo
nomenyuana Qusuveckoi HAyKu, OCMbICNEHUE CEA3U pASEUMUs Gusuxu ¢ paseumuem
06wecmsa, MUpOBO33PEHYECKUX, HPABCMBEHHDIX, IKOLOSULECKUX npobnem.

e Hoes cnupanvrozo nocmpoenus kypca. Ee evioenenue 06ycnoeneHo Heobxo0UMOCHbI0
yuema mamemamu4eckoti N0020mMoeKu U NO3HAAMENbHbIX 603MOJICHOCMEU YYAUJUXCSL

B coomeemcmeuu c¢ yenamu obyuenus QusuKke Y4awuxcs OCHOGHOU WIKONBL U

copmynuposannbiMu  Gbiule UOEAMU, NONOJICEHHBIMU 6 OCHOBY Kypca usuxu, on umeem
cnedyiowee  codepocanue u  cmpykmypy. Kypc uauunaemcs ¢ 68edenus, umeioue2o
Memodonozudeckuil xapakmep. B nem Oaemcs npedcmasnenue 0 mOM, 4mo usydaem pusuxa
(usuueckue senenus, NPOUCXOOsUUe 6 MUKpPO-, MAKpO- U mezamupe), paccmampuearomcs
meopemuueckuii U KCNePUMEHMAbHbLIE MEMOOblL U3Y4EHUs usuveckux aenenuti, cmpykmypa
usuyeckozo 3HanHUs (NOHAMUSA, 30KOHYL, meopuu). Yceoenue mamepuana amoti memot obecneyeno
npeduiecmayiowjeii NOO20MOBKOU  YHAUWUXCSL O Mamemamuke  u npupodogedenuio. 3amem
U3YHAIOMCA AGNENUS. MAKPOMUPA, O0bICHEHUE KOMOpbIX He mpebyem npueileyenus 3HaHul 0
cmpoenuu 6ewjecmea (memvl «Mexanuieckue AGNEHUAY, «36ykoevie sasnenusy, «Ceemogovie
sienenuny). Tema «Ilepgonavanvrbie c6e0eHUs O CMPOEHUU 6ewjecmea) npeduiecmeyem usy4eHuio
senenuti, Komopuie OObBACHIIOMCA HA OCHOGE 3HAHUN O CMpOEHUU  6euecmea. B meu
PAccMampuealomcs, OCHOBHbE NONOICEHUS MONEKYIAPHO-KUHeMU4ecKoti meopuuy, Komopuie 3amem
UCNONBL3YIOMCS. NPU 0OBACHEHUY MENN0BLIX SBIEHUU, MEXAHUYECKUX U MENNOo6bIX ceoticme 2a306,
gicuoxocmeti u meepovix mein. Hsyuenue 21eKMpu4ecKux A6NeHUN OCHOBbIBAEMCS HA 3HAHUAX O
CMpoenuu amoma, Komopble NPUMEHAIOmMCs Oanee ONsl 00BACHEHUS JNIeKMpPOCMAMUYecKux u
SNEKMPOMASHUMHBIX AGLEHU, 2IeKMPUYECK020 MOoKa U nposodumocmu pasiuunvix cped. Takum
obpazom, 6 7—8 Kuaccax y4awuecs 3HaKOMAmes ¢ Haubonee pacnpoCMpaHeHHbIMU U OOCHYNHBIMU
ONs Ux NOHUMAHUS (PUBUYECKUMU AENEHUAMYU (MEXAHUYECKUMY, MENL06bIMY, INIEKMPULECKUMUY,
MAZHUMHBIMY, 36YKOGLIMY, CEEMOEbIMU), CGOUCMBAMYU MeN U YHamCa obvacuame ux. B 9 xnacce
usyuaiomes 6osee clodicHble QusuiecKue A6NeHus U 6onee cnodcnuvle 3akonsl. Tak, yuawuecs 6H06b
6036paWAIOMCS K U3YYEHUIO 60NPOCOB MEXAHUKU, HO HA OaHHOM >mane Mexanuxa npeocmasiena
KaK yelocmHas (QyHOaMeHmMaNbHas QUIUYECKAs Meopus, npedycMOmpeno usydenue 6cex
CMPYKMYpHbIX 21€MEHMOE IMOU Meopul, 6KN04As 3aKOHbL Hviomona u 3aKOHbL COXPAHEHUS.
Obcyoicoaiomes. 2panuybl NPUMEHUMOCMU  KNACCUYECKOU  MEXAHUKY,  ee o0vsicHUmMenvHble U
npedckazamenvuvle Qynkyuu. 3amem cinedyem mema «Mexanuueckue Konebanus u 60JHBLY,
NO380NAIOWAS NOKA3AMb NPUMEHEHUEe 3aKOHO06 MEXAHUKU K aHANusy KoebamenbHulX U 60IHOBLIX
npoyeccog u co3oarowjas 6azy ONsL U3y4eHus NeKMpOMAZHUNHBLX xonebanuii u 601H. 3a memou
«DnexmpomazHumnble Konebanus U 6OIHbLY Cledyem mema «Onemenmol K6AHMOBOU PUIUKUY,
codepoicanue KOMOpOU HANPAGIeHO HA (YOpMUpOBanue Y Y4AUWUXCSL HEKOMOPbLX KEAHMOGBLY
npedcmaenenuti, 8 YACMHOCMY, NPeOCMAsieH Ut 0 oyanusme U K6AHMOBAHUU KAK HEOMbEMIEMbLX



ceoticmeax MUKpoMupa, 3HaHuli 06 0COOEHHOCMAX CMpPOEHUs amoma U amomHo20 Aa0pa. Kypc
memoii «Bcenennasy, nozeonsoujeii c@opmuposamv y Y4awuxcs cucmemy acmpOHOMUYECKUX
swanuii u noxazamv Oeiicmeue u3uuecKux 3akoHo8 6 mezamupe. Kypc usuxu Hocum
oKCHepuMeHmansHulli  xapakmep, ~ nodmomy  Oonvuioe  6HUManue 6  HeM yoeneHo
OeMOHCMPAYUOHHOMY IKCHEPUMEHMY U NPAKMUYECKUM pabomam Y4auuxcs, Komopele Mozym
BLINONHAMBCA KAK 8 Kacce, makK u OOMa.

Codeporcanue yuebnozo mamepuana 6 y4ebnuxax Ons 7-9 knaccoe nocmpoeHo Ha eOuHou cucmeme
nonsmuil, OmMpadNCalOWUx OCHOGHBIE MeMbl (pasdensy)  Kypca pusuxu. Taxum o0bpasom,
3asepuiennoli npeOmemnoti NuHueil y4ebHUK06 0becnewuaemcs. NpeeMCmBeHHOCMb U3Y4eHUs
npeomema 6 noaHoM o0bveme HA OCHOBHOU (6mopoii) cmynenu o0b6we2o 06pA306AHUA.
Codepoicamenvroe pacnpedenenue y4ebrnozo mamepuana 6 yuebnuxax usuxu onupaemcs Ha
go3pacmuble NCUX0N02UYecKue 0cobeHHocmu obyualowuxcs. 0cHogHou wkonwl (7-9 Kidaccwl),
KOMOpble XapaKmepusylomces, CmpemieHueM noOpoCmKa K 00uenuio u COBMECMHOU 0esmeNbHOCmU
co ceepcmuuxamu U 0CO00l 4yECMEUMENbHOCMbIO K MOPALLHO-IMUYECKOMY «Ko0excy
moeapuujecmea», 6 KOMopoMm 3a0GHbL GAdICHelulUe HOPMbL COYUANLHO20 nogseoeHusi 83p0cCio20
Mmupa. Ydem ocobennocmeii noOpOCMKOG020 603pACMA, YCNEUWHOCMb U  CB0E6PEMEHHOCHL
(opmuposanus 106006pazoeanuii NOHAEAMENbHOU CPepbl, Kayecms u ceoticme JUYHOCIU
CBA3LIBAIOMCA. C AKMUGHOU no3uyuetl yyumens, a mMaxdce ¢ AOEKBAMHOCHbIO NOCMPOEHUA
06pazosamenbHo20 npoyecca u 6b160pa YCL06Uti U MEMOOUK obyuenus. B yuebnuxax 7 u 8 xnaccos
Hapady ¢ (OpMUPOSAHUEM NEPEUYHLIX HAYYHLIX NPeOCMABNeHul 00 oxpyocarouem mupe
Pa3BUEAIOMCS U CUCTEMAMUSUPYIOMCS. NPEUMYUECMEEHHO NPAKMULEeCKUe YMEHUs npeocmaesimo
u obpabamvieamv MeKCMOBYIO, 2pAQUUECKYI0, HUCLO6YIO U  36YKOBYIO ungopmayuio  no
Pe3yNbMamam npo6edeHHbIX KCNEPUMEHmo8 Ol OOKYMEHMOS U npezenmayuil. Cooepoicanue
yuebnuka 9 Kidcca 6 OCHOBHOM OPUEHMUPOBAHO HA UCNONb306AHUE 3a0anuil U3 Opy2ux
npedmemmuwix obnacmeti, komopvle ¢ledyem peanusoeams 6 gude munu-npoekmos. Ilpozpamma
npedcmaensiem coboii coOepiicamensHoe ONUCAHUE OCHOBHbIX MEMAMULecKux pasoenog c
packpvimuem 6ud08 yueGHOU O0esmeNbHOCMY NpU  pACcCMOMpEHUU  Mmeopul U 6bINONIHEHUU
npaxmuueckux pabom. Bonpocel u 3a0anus 6 yieOHuKax cnocobecmeylom 061a0eHUI0 YUAUWUMUCH
npuemamu aHaIU3a, CUHme3a, omoopa u cucmemamuayuu mamepuana Ha OnpeoesieHHyI0 memy.
Cucmema 60onpocoé u 3adanuii K napazpagam nosgoiiem Y4umvleans UHOUBUOYANIbHbLE
ocobennocmu  obyuaiowuxcs, Gakmuyecku onpeoeisiem UHOUBUOYANILHYIO  00pa306aMeNbHYI0
mpaexmopuio. B codeporcanuu yuebHUK08 npucymcmeyion npumepsl u 3a0anus, cnocobcmeyoujue
compyonuuecmsy yuauwezocs ¢ neoazocoM U C6epCMHUKAMu 6 yuebnom npoyecce (memoo
npoexmos). Bonpocs! U 3aJJaHus COOTBETCTBYIOT BO3PACTHBIM U IICHXONOTHICCKHM 0COOEHHOCTSM
oOyuaromuxcst. OHH CIIOCOOCTBYIOT PA3BUTUIO YMEHUS CaMOCTOSTENBHOM paboThl 00yJaroIEerocs ¢
yueOHBIM MaTEpUATIOM H Pa3BHTHIO KPUTHIECKOrO MBIIUICHHS.

Conepxanne ¢pusuxu 8 Kiacca
Tennosble aBaenus (14 yacos)

Tennosoe mprxenne. Tepmomerp. CBsI3b TEMIIEPATYPHI CO CPEAHEH CKOPOCTHIO IBHKCHAS
ero MoJieKyl. BryTpennss sueprus. J[Ba ciocoba H3MEHEHHS BHYTPEHHEH SHEPIUu:
Temonepeaaya u pabora. Buapl Teronepe1aym.

KoJIHuecTBO TEIIOTHL. Y IeNbHas TEIIOEMKOCT BEIeCTBa. Y IeIbHas TEIUIOTa CrOpaHys
TOILIUBA.

3aKOH COXPaHEHHS SHEPIUH B MEXaHUYECKUX U TCIIOBBIX IPOLECCAX.

Jlemoncmpayuu.

3MeHeHHe SHePTHH TeJla [PH CoBepIIeHHH paboThl. KOHBEKIMS B KHIKOCTH.
Tennonepenaua myrem u3aydenus. CpaBHEHHE yACIbHBIX TEIJIOEMKOCTEH pa3InYHBIX BEIIECTB.



Jlabopamopnwsie pabomul u OnbiMbL.
1. CpaBHEHHE KOJIMYECTB TEIUIOTHI IPH CMEIIWBAHMH BOJIBI PA3HOM TEMIIEPaTypBhI.
2. U3Mepenwue yaelbHOM TEIIIOEMKOCTH TBEPAOTO Tea.

H3MeHeHHe arperaTHbIX cocTosiHMii BemecTsa ( 11 yacos)

I[InaBnenue u oTBEpAEBaHKe TeN. TeMneparypa IUIaBleHus. Y IebHAs TEIUIOTa IIaBICHH.

Wcnapenue u KouaeHcanus. OTHOCHTENbHAS BIQXHOCT BO3/lyXa U €€ H3MEpEHHE.
[Tcuxpomerp.

Kunenue. Temneparypa KHIEHHS. 3aBHCHMOCTb TEMIIEPATYPBI KUIICHUS OT JaBJICHUS.
V nenpHas TEIIOTa MapooOpa3oBaHus.

OG6BbACHEHHE H3MEHEHHUS arperaTHhIX COCTOSHUM Ha OCHOBE MOJICKYJIIPHO-KHHETHIECKHX
MpEeACTaBICHUH.

I[IpeoGpa3oBanyst SHEPTHHU B TEILIOBHIX MaIllMHaX. JIBUraTeib BHyTPEHHETO CrOPaHHs.
ITapoBas Typ6una. XoJoAMIEHEK. DKOJOrHYECKUE NPOOIEMBI HCIIOJIB30BAHHS TEIUIOBBIX MAIKH.

Lemoncmpayuu.

SIsnenue ucnapenus. Kumenue Bojpl. 3aBHCUMOCTD TEMIIEPATYPhI KUIICHHS OT AaBICHHUA.
I[naBieHNe ¥ KPUCTALIM3AIMS BEIECTB. MI3MEepeHHE BIAXXKHOCTH BO3/TyXa IICHXPOMETPOM.
VCTpOICTBO UETHIPEXTAKTHOTO JIBATATEIS BHYTPEHHETO Cropanms. Y CTPOHCTBO IapOBO# TypOHHEL.

DnekTpuyeckue sipjieHus ( 27 4acos)

DnexTpusanus Tejl. JIBa posia SIeKTPHYECKHX 3apsa0B. II[pOBOIHUKH, TUIIEKTPHUKH H
TIOJyIIPOBOJIHHKH. B3auMoielicTBIE 3apsDKEHHBIX Tell. DNEKTPUIECKOE MOJIe. 3aKOH COXPaHeHHS
3JIEKTPUYECKOTO 3apsia.

JIMCKPETHOCTD JNIEKTPHYECKOTO 3apsia. DeKTpoH. CTpoeHue aTOMOB.

DrekTpudecKuil TOK. [aipBaHHYECKHE SIEMEHTEL. AKKYMYJISATOPbL. DIEKTPHIECKas IeMb.
DieKTpHYeCKui TOK B MeTaUTaX. HocHTenH 3)IeKTPUYECKOro TOKa B IOJYIIPOBOTHUKAX, Ta3ax v
pacTBopax 3yeKTponuToB. [loynpoBogHuKoBEIe Mpubopsl. Crila TOKa. AMIEPMETP.

OneKkTprUecKoe HanpspkeHue. Bonbtmerp.

DNIEKTPUYECKOE COIIPOTHBIIEHHE.

3akon OMa JuId ydacTKa dJIEKTPUYECKOH LIETH.

VnensHoe conpotusienue. Peoctatsl. IlocienoBarenbHoe 1 NapauieIbHOES COCTMHEHUS
MIPOBOIHUKOB.

Pa6oTa 1 MonHOCTh TOKa. KOJIH4eCTBO TEIIOTHL, BBIIEISIEMOE IIPOBOJHIUKOM C TOKOM.
CueT4HK 2/eKTpHYECKOol sHepruy. JlaMna HakaauBaHus. DIEKTPUYECKHAC HarpeBaTeIbHBIC
pruGOpEL. Pacuer >1eKTposHepruy, NOTPeOIsieMol OBITOBEIMU 3yieKTporprbopamu. KopoTkoe
3aMbIkanue. [naBkue npeoxXpaHuTeNH.

Lemoncmpayuu.

DnekTpu3anys Te. JIBa pojia 3MeKTPUIECKHX 3apsaoB. Y CTPOUCTBO H JeiCTBUE
snexTpockona. [IpOBOHUKH ¥ H30JISATOPBL DJIeKTpU3anus Jepes BiusHue. [lepenoc
3NEKTPHUECKOTO 3aps/ia C OHOTO Tena Ha Apyroe. MicTounuku nmoctosHHoro Toka. CocraBleHHe
3JIEKTPUYECKOMN LIETIH.

Jlabopamopnvie pabombi.
C60pKa dIEKTPUYECKOM [IEIM U H3MEPEHHE CHIIBI TOKA B €€ Pa3IMYHBIX yIacTKax.
3Mepenne HANpPsOKEHHS HA PA3JIMYHBIX yJaCTKaX dJIEKTPUYECKOHN [EIH.
V3sMepeHye CONPOTHUBIICHHS POBOJHUKA [IPH IIOMOIIX aMIIepMETpa U BOJIBTMETPa
W3mepenne pabOTH 1 MOIHOCTH JJIEKTPHIECKOTO TOKA B JIaMIIe.

gt o



JJIeKTPOMAarHUTHBIE siBJIeHHs ( 7 9acoB)

MarsuTHOE [oJI€ TOKA. DIEKTPOMATHATHI M MX IPUMEHEHHE. [I0CTOSHHBIC MATHHATHL.
MaruauTHOE 1oJie 3emin. Marautasle Oypu. JledcTBEE MarHUTHOTO NIOJIS HA IPOBOJHMK C TOKOM.
DneKTpoBUTaTeNb. JIAHAMUK H MHUKPO(OH.

Jlemoncmpayuu.

Onsit Dperena. [Tpunmun necTBEsS MUKPOGOHA ¥ TPOMKOTOBOPHTEIIA.

CgertoBbie aBjieHust (8 4acos)

Ucrounuku cera. [IpsMoIUHEHHOE paCIpOCTPAHECHHE CBETA B OIHOPOIHOM cpexe.
Orpaxenue cBeta. 3akoH orpaxenus. [lnockoe 3epkaio. IIpenoMieHue cBera. JInnza. @okycHOE
PAcCTOSHHE M ONTHYECKas CHIIA JTMH3bL 1]ocTpoeHue u300pakeHuii B MH3aX. ['1a3 Kak onTHYecKas
cucreMa. JledexTs 3penus. Onrudeckue mpubOpsL.

Jlemoncmpayuu.

Hcrounuky cBeta. IIpamMonuHeiiHOe pacpoCTPaHEHHe CBeTa. 3aKOH OTPAXKEHHMS CBETA.
U306paxeHne B IIOCKOM 3epkaie. IIpenomienue csera. Xon Tydel B cobuparomei u
paccenBaromei uu3ax. [lorxydenne u306paXxeHui ¢ IOMOMIBIO JIAHS. [TpuHIUN NeACTBUSA
IPOEKIIMOHHOTO armapara. Moerns riasa.

Jlabopamopnvie pabomei.

5. Tlomyuenue n300paXKeHUH MPH MOMOIIY JIMH3bL.

Pasnen 5. TEMATHYECKOE INTAHUPOBAHUE

Tema o OcHoBHbBIE BH/IbI YU€0HOH JeATEIbHOCTH

Temosbie siBjieHus (14 1)

OOGBICHATH TEIIOBBIE SIBJICHUS, XapaKT€PU30BaTh TEIJIOBOE
SIBJICHNE, aHAIU3UPOBATH 3aBUCHMOCTh TEMIIEPATYPHI T€Ia OT
CKOPOCTH JIBFIKEHHS ero MoJieKyil. HaGronars u uecne10BaTh
IpeBpalleHre SHEPTHH Tela B MEXaHHYCCKHX MPOIeccax.
IIpHBOIUTH IPAMEPHI IPEBPAIICHHs SHSPTHH TIPH OBEME TeJIa,
ero majeHuy. JlaBath onpezeneHle BHYTPEHHEH SHEPriy Tena
KaK CyMMBI KHHETHYECKO# 3HEPIUH JBHXKCHHUS €TI0 YacTHI ¥
TOTEHIMAIBHOM SHEPTHH X B3aUMOJICHCTBHS

TerioBoe ABHMKEHHE.
Temmeparypa. BHyTpeHHss
SHEPrus

OOBACHATH U3MEHEHHE BHYTPEHHEH SJHEPIHH Tella, Korja Hall
HHM COBEPIIAIOT pabOoTy I TEIO COBEPIIAET paboTy.
Croco6bI H3MEHEHHS [TepeuncisTh CIIOCOOBI H3MEHEHHS BHYTPSHHEH SHEPTUH.
BHYTPEHHEW SHEPrHH IIpHBOIUTH IPEMEPHI H3MEHEHHS BHYTPECHHEH SHEPIUH TeNa
IIyTeM COBEpLICHHs paboThI U Temnonepenayy. [IpoBoauTsb
OTIBITHI 10 M3MEHECHHUIO BHYTPEHHEH DHEPIUH.

OO6BACHATH TEILIOBBIE SBICHUS Ha OCHOBE MOJICKYJIIPHO-
KAHETHYeCKOH Teopur. [IpuBOUTE IPUMEPEI TEILIONEpEiaun
yTeM TEIUIONPOBORHOCTH. [IPOBOUTH HCCIEIOBATEILCKAM]
5KCIIEPUMEHT I10 TEIIONPOBOJHOCTH Pa3INYHBIX BEIIECTB H
JIeJIaTh BBIBOJIBL.

Buss! Temonepenayn.
TemnonpoBOAHOCTH

HpI/IBOL[I/ITB IIpUMEPEI TCILTONEpENaIH ITYyTEM KOHBCKIIMHA U
H3JIy4YCHHUS. AHaJII/ISIrIPOBaTL, KaK Ha NPaKTUKE YYUTBIBAIOTCA
Pa3JIMIHBIC BUJBI TeImonepeaavu. CpaBHI/IBaTB BUJBI
TEILIOICpEAaTIH.

N3nyyenue

KomuuecTBO TEILIOTEI. Haxoauts CBSI3b MEXIy COIUHULIAMH, B KOTOPBIX BBIpAXKAIOT
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Enuunns! konumyeCTBa
TEIUIOTHI

KomugecTBo TernoTsl JIk, KJ[k, kaj, kkajl. CaMOCTOATENBHO
paboTaTh C TEKCTOM yueOHHUKA.

V nenpHas TEIIOEMKOCTD

OOBACHATH HPU3MIECKUH CMBICT yIAETbHOHN TEIIOEMKOCTH
BelecTB. AHAM3UPOBATh TaOIMYHbIe NaHHbIEe. [[puBOIUT
IpEMepbI, IPUMEHEHHS Ha IPAKTHKE 3HAHUH O pasIHIHOH
TEIUIOEMKOCTH BEIIECTB.

Pacuer KomHuecTBa TEMJIOTEI,
HEOOXOAMMOTrO0 JIJISt
HarpeBaHMs TeJla I
BBIJIETIIEMOT'O UM IIPH
OXJIAKJICHUU

JlabopaTopHas padora
«CpaBHEHHE KOJINYECTB
TEIUIOTHI IPY CMEIIMBAHUH
BOJIBI Pa3HOM TEMIIEPATyPhI»

PaccunthiBaTh KOJIMYECTBO TCILIOTHI, HEOOXO0UMOE IS
Harpe€BaHus TeJia UK BBIICIIAEMOC UM IIPHA OXJIAXKJIACHHH.

Pa3pabarhIBarh IUIaH BHIIONTHEHHs paboTsl. OnpenensiTh 1
CPaBHHBATh KOJUYECTBO TEIIOTHL, OTAAHHOE FOpsdeit BOIOH 1
TI0JIy9eHHOE XOJIO/HOM 1pH TernoooMene. OOBSICHSTH
TI0JIyUeHHBIE PE3yIBTAThL, IPEJICTABIIATH UX B TaOIHYHOHK
dbopMe, aHATU3UPOBATH IIPHYMHEI [OTPELIHOCTEH.

JlaGoparopHas pabora Ne 2
«3mepenue yaenpHoi
TEIIOEMKOCTH TBEPIAOIO
TeIay.

Pa3pabarhiBarh [UIaH BHIIOTHEHHS paboThl. OnpeneniTs
5KCTIEPUMEHTAIBHO YIENBHYIO TEMIOEMKOCTh BEIECTBA U
CpaBHHUBATH €€ C TAOTHIHBIM 3HaueHHeM. OOBSCHITE
TIOJTyUeHHBIE Pe3YIBTAThL, MPEJICTABIIATH MX B TAOIAIHOK
dopme, aHATH3UPOBATH NPHYUHBI IOTPEIIHOCTEH.

OHeprus TOILUIMBA. Y IeNbHAs
TEIUIOTa CTOPaHus

OOBsICHATH (PU3HIECKUI CMBICH YAENbHOM TEIUIOTHI CrOpPaHHs
TOILIABA ¥ PACCYUTHIBATH e€. IIpuBOUTH MPUMEPHI
9KOJIOIMYECKH YHCTOrO TOIIMBA.

3aKOH COXpaHEHHS U
IpeBpAIEHUS SHEPTHH B
MEXaHHYECKUX M TEIUIOBBIX
mporeccax

TIpUBOJUTE IIPEMEPHI IPEBPANICHHS MEXAHIICCKON SHEPTUH BO
BHYTPEHHIOIO, IEPEX0/1a SHEPIMH OT OAHOTO TeJNla K APYToMy.
®opMyIEpoOBaTh 3aKOH COXPAHEHHS MEXaHUIECKON SHEPrid 1
IIPUBO/IUTH IPUMEPHI M3 XKU3HH, TIOATBEPIKIAIOIIHE ITOT 3aKOH.
CrcTeMaTH3UpOoBaTh U 0000I1aTh 3HAHUS 3aKOHA COXPAHCHHS U
IpeBpaIEeHAs] SHEPTHH Ha TEIJIOBBIC TPOIIECCHL.

Kourpoasnas pabora 10
Teme «TerIoBbIe IBICHUI»

HpI/IMCHﬂTL TEOPETUYCCKHUE 3HAHU K PCIICHUIO 3aga4d

M3MeHeHHe arperaTHbIX cocTosiHMii BemecTsa (11 1)

ArperaTHble COCTOSHHS
perectBa [lnaBnenue u
OTBEp/IEBaHUE

[IpuBOAMTH IPUMEPHI arPETaTHBIX COCTOSIHUM BEIECTBA.
OTHYATh arperaTHbe COCTOSHHUS BEIECTBA U O0BSICHSTH
0COBGEHHOCTH MOJIEKYJIIPHOIO CTPOCHHMS Ta30B, XKUIKOCTEH U
TBepAbIX Tel. MCcIonbp30BaTh MEXIPEIMETHBIE CBA3H (U3HKH H
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XUMHH I 0OBSCHEHHUS arperaTHoro COCTOsIHHS BEIICCTBA.
OTau4aTh MPOIECCHI IUIaBJICHU TCJIa OT KpACTaJUIA3aNH U
IIPUBOJUTH IPUMEPHI 3THX IIPOIECCOB.

I'paduk nIaBIeHAS U
OTBEpIICBaHHUS
KPUCTAJUTMYECKUX TEL.

V nenpHas TEIIOTA IUIaBICHHUS.

ITpoBOUTH HCCIIENOBATENILCKIN SKCICPUMEHT 110 U3YICHUIO
yIeTbHOM TEIIOTHI IJIaBICHHS, JIaTh OTICT U OOBSCHATH
pE3yJIBTATHI OKCIIEPHMEHTA. AHAIH3HPOBATh TaOJIMYHBIE JaHHBIC
TEMIIEpaTyphl IUIaBICHHU, TpadyK IUIABJICHUS ¥ OTBEPICBAHUS.
PaccunThIBATH KOJMYECTBO TEIUIOTHI, BBIICTUBIIEECS IIPH
kpucTaui3anuy. OOBACHATH MPOLECCHI IJIABICHUSA U
OTBEpJIEBaHUS TeNIa Ha OCHOBE MOJICKYJIIPHO-KHHETHIECKUX
IIPEJICTABICHHUH.

Pemenue 3a1a4 1o teMe
«HarpeBanue Tein. [InaBnenne
U KPUCTAIUTH3ALM».
KpaTkoBpemennas
KOHTpPOJIbHas pabora

« HarpeBaHne U ILUIABJICHUC
TCII»

Onpenensrs no GopMyIe KOTUYECTBO TEIUIOTHI, BBIICIIAIOMIEECS
TIpH IUIABJIEHUH U KpUCTAIUIH3auy Tena. 1lomydarsb
HeoOX0JUMBbIe JaHHEIE U3 Tabmu. [IpuMEeHATs TEOPETUIECKHE
3HAHHMSA [IPU PELICHUH 3a71ad.

Wcnapenue. HachIneHHBIN U
HEHACHIIEHHBIA I1ap.
Konpencarus. [Tornomenue
SHEPruy MPH UCTIAPECHUH
JKHIKOCTH U BBIICIICHHH €€
MpU KOHJCHCAIMHK 1apa

OOBACHATH MOHUKEHUE TEMIIEPATyPhI JKUIKOCTH IIPU
ucrapenud. [[pHBOIUTE IPUMEDHI ABJICHHI IIPHPOJIBI, KOTOPBIC
0OBSICHIIOTCS KOHIEHCaIiel mapa. BEInoIHATh
HCCIIEI0BATENLCKOE 3aIaHHE M0 U3YUYEHHUIO HCTIAPCHUS 1
KOHJICHCAIIWH, aHAIM3UPOBAThH €r0 Pe3y/IbTAThI U I€NaTh
BBIBOJIBL.

Kunenue Y nenpHas TEIIOTa
napooOpa3oBaHus U
KOHJICHCAIIUH

Pa6oTars ¢ Tabnunei 6 yueOnuka. [IpuBoauTh NpuMepsl,
HCIIOJIb30BAHHUS SHEPTHH, BBIICISIEMOM IIPH KOH/ICHCAIH
BOJISTHOTO T1apa. PaccuuThIBaTh KOJIMYECTBO TEIUIOTHI,
Heo6X0uMOoe TS IPEBpaIIeHKs B Iap KUJIKOCTH JIOOO0H MacChl.
CaMOCTOSTEIHHO TPOBOIUTE SKCIIEPUMEHT MO U3YICHUIO
KWTICHUS BOJBI, aHATU3UPOBATH €r0 PE3yJIbTATHL, IeNIaTh
BBIBOJIBL.

Pemenue 3a1aq Ha pacyeT
YAEIbHOM TEIIOTHI
1apooOpa3oBaHus, KOJIHYECTBA
TEILIOTHL, OTIAHHOI'O

(IO 4eHHOT0) TEJIOM IIPH
KOH/ICHCAIlUH
(mapoo6pa3oBaHUN).

HaxoauTh B TabIHIEe HEOOXOAMUMBIE JaHHbIE. PaccUuThHIBAaTh
KOJIAYECTBO TEILIOTHI, OJyYeHHOE (OTAAHHOE) TEJIOM,
YENBHYIO TEIUIOTY Napoo0pa3oBaHus

BnaxxunocTs BO31yxa.
Croco6bI onpeieNIeHus
BJI&YKHOCTH BO3(yXa .
Jla6oparopHas pabota Ne 3
«/3mMepeHue BIaXHOCTH
BO3JyXa»

[IpHBOUTH IPUMEPHI BIMSHIS BIKHOCTH BO3/lyXa B OBITY H
JeSATeNbHOCTH YenoBeka. Onpenenarh BIaXKHOCTh BO3TyXa.
PaGoTats B IpynIie.

PaboTa raza u napa nmpu
pacimmpeHud. JIBuraresb
BHYTPEHHETO CTOPaHHMs

O6bsICHATH NpuHIHMI paboTs U ycTpoiicteo JIBC, npruvmeHenne
JIBC Ha mpakTHKe.

IMaposas Typouna. KITJ]
TEIJIOBOTO JBHTraTes

Paccka3bIBaTh O IPUMEHEHUH TapOBOH TypOHUHBI B TEXHHKE.
OG6BACHATH YCTPOUCTBO M MPUHII PaGOTHI IAPOBOM TypOHHBL
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CpasuuBatpb KIIJ[ pa3nuuHbIX MalidiH ¥ MEXaHU3MOB.

KontposbHas pabora 1o
TeMe «ArperaTHble COCTOSHUS
BEIECTBAY

[IpuMeHEeHHE TEOPETHUECKHUX 3HAHUIA K PEIICHHIO 3a/1a4

DaexTpuyecKue siBjeHns (27 1)

DneKTpu3anys Tell IpH
CONPUKOCHOBEHHH.
B3aumopeiicTBHE 3apsHKEHHBIX
Tel

OGBICHATH B3aUMOJIENCTBHE 3apsHKEHHBIX TEJl U CyIIECTBOBAHHE
JBYX POJIOB 3apsijia.

DJEeKTPOCKOIL.
DNeKTpUYECKOE I10JIE

O6HapyXUBaTh HA3IEKTPU30BAaHHBIE TEJIA, JICKTPUYCCKOE IOJIC.
[Monp30BaThCs 37MEKTPOcKonoM. OnpenensaTs H3MEHEHUE CHIIB,
IeicTByONIEH Ha 3apsHKEHHOE TEJIO IPH yIAJICHHA U
npUOJIMKESHHH €T0 K 3apsDKEHHOMY Tely.

JIeTUMOCTD DJIEKTPUYECKOTO
3apsiaa. OnekTpoH. CtpoeHue
aroMa

O6mwsacHaTh onbT Modhdhe —MusunkeHa. JlokaseiBaTh
CyLIECTBOBAHUE YACTHI, HMEIOIINX HANMECHBIIHH
snekTpuyeckuii 3apsi. OOBACHATE 00pa30BaHUE
TIOJIOKUTENBHBIX U OTPUIATEIIFHBIX HOHOB. [IpuMeHATH
MEXXIIPEIMETHBIE CBSI3H XUMUH B QU3MKH JUIA 00bACHEHUS
CTPOEHHS aTOMa.

OOBsACHEHHE DIIEKTPUUECKUX
SIBJICHUH

OO6BACHATH DIICKTPU3AIHUIO TEJI IPH CONPHKOCHOBEHHH.
VcTasaBIuBaTh 3aBUCUMOCTD 3apsza IPHU IIEPEXOJIE €T0 C
HA3JIEKTPU30BAHHOTO TeJa HAa HEHAdJIEKTPH30BaHHOE IIPH
CONPHUKOCHOBEeHUH. DOpMYITHPOBATh 3aKOH COXPAHEHHUS
aIIEKTpUYECKOro 3apsiaa. Ha ocHoBe 3HaHMH CTPOEHHS aToMa
OOBACHATH CYIECTBOBAHUE IIPOBOHUKOB, IIOJIYIIPOBOJIHUKOB H
JIMJIEKTPUKOB. [IpHBOIUTE IPAMEPEI IPUMEHCHUS
IPOBOJIHMKOB, OJYIPOBOAHHKOB U JUIJICKTPUKOB B TEXHUKE

DNEeKTPUIECKHH TOK.
VICTOYHHKH 3TIEKTPHYECKOTO
toka. KoHTpoJsbHas padoTa
10 TeMe «DJIEeKTpHU3aLus Te.
CrpoeHue aTroMay

OOGBACHATH YCTPOUCTBO CYXOT'0 raIbBAHUYECKOIO 3JIEMEHTA.
[TpuBOAUTE IPUMEPHI HCTOUYHUKOB JJIEKTPHIECKOrO TOKA,
00BSACHATEH UX Ha3HAUYCHHE.

BJIGKTpI/I‘-ICCKa}{ ENb U €€
COCTaBHBIC YaCTHU

Co6uparh 3J1eKTpHIecKyo 1enb. OOBICHATE 0COOEHHOCTH
9NIEKTPUYECKOTO TOKA B METAIAX, HA3HAYECHUE UCTOYHHUKA TOKA
B 2JIEKTPUYECKOM 11eny. Pa3nuyaTs 3aMKHYTYIO H Pa30OMKHYTYIO
snexTprdeckue rend. PabotaTh ¢ TEKCTOM y4eOHHUKa.

OJNEeKTPHYECKHUMA TOK B
MeTtaiax. J{elcTBus
AIIEKTPUYECKOTO TOKA.
HarmpasiieHue 3J1eKTpHIECKOI0
TOKa

HpI/IBOI[I/ITL MIPUMEPBI XUMHUYECKOT'0 U TEIJIOBOI'O JIecTBHUSA
JJIEKTPHUYCCKOT0 TOKa U X UCIIOJIb30BAHUS B TCXHHUKC.
IToka3pIBaTh MArHUTHOE JICHCTBUE TOKA.

Cwuia Toxa. EquHUIEI CHITBL
TOKa

OnpeensTh HampaBJIeHUE CUIIbI TOKa.PaccuuTEIBaTE 110
(dopMyIie CHITy TOKA, BEIPXXATh B PA3IMYHBIX SIIMHALIAX CHITY
TOKA.
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Awmnepmertp. U3mepenne
cuibl Toka. JlabopaTopnast
pa6ora «C6opka
ANIEKTPUYECKON LIETH U
MU3MEpEHHUE CHIIBI TOKA B €€
Pa3IMYHBIX yJacTKax»

BximouaTs ammepMeTp B 1ienb. OnpenensaTh CHly TOKa Ha
Pa3sIMYHBIX ydacTKax neny. ONpefenarTs HeHy AeICHusS
aMIIepMeTpa U raibBaHoOMeTpa. UepTHTh CXEMBI JIEKTPHIECKON
.

DnexTpuyecKoe HanpsHKEHUE.
EnuHuisl HanpsokeHus

Bripaxars HanpspkeHue B KB, MB. AHanu3upoBaTh TaOIHYHbIE
nanHble. PaccunThIBaTh HanpspKeHUE 10 popMyIie

BonsT™erp, M3mepenue
HarnpspKeHHsl. 3aBUCUMOCTD
CHUJIBI TOKA OT HaIIPSDKEHHS

OmpenensaTh IeHy JeJIeHUs BOJIBTMETPA, IOAKIIIOYaTh €ro B
IeTIb, U3MEPATH HapsDKeHHe. UEPTUTH CXEMBI JIIEKTPHIECKOM
ETH.

DnexTpudecKoe

COIIPOTUBJICHUC IPOBOJHHUKOB.

EnuHuLBI CONPOTUBIICHUS.
JlabopaTopHas padora
«3Mepenne HanpsHKEHUs Ha
pa3IMYHBIX y4acTKax
3JIEKTPUYECKOMN LEIH)

CrpouTts rpauK 3aBUCHMOCTH CHJIBI TOKA OT HAPSHKCHHUS.
OOBICHATH IPUYNHY BOSHUKHOBEHHS CONIPOTHBIICHHS.
AHanu3upoBaTh pe3yJbTaThl onbIToB U rpaduku. Cobupatsb
3IIEKTPUYECKYIO LEIb, II0JIE30BATHCA aMIIEPMETPOM H
BOJILTMETPOM. PazpabarhiBaTh IU1aH BHIIONHEHUS pabOTHI,
JIeaTh BEIBOJBI

3axon Oma JuIs y9acTKa LEIH

VcTaHaBIMBaTh 3aBUCHMOCTE CHJIBI TOKA B IIPOBOJHHUKE OT
COIIPOTHBJIEHHS 9TOTO IPOBOIHHKA. 3aNUCHIBATh 3aKOH OMa B
Bujie popMyibl. ICONB30BaTh MEXIIPEAMETHBIE CBA3H (U3UKH
¥ MaTEMATHWKH JUTS PEIIeHNs 3a1a4 Ha 3aKkoH OMa.
AHanu3upoBaTh TaOJIHYHBIE JaHHBIE.

Pacuer COITPOTHUBIICHUS
IIPOBOTHHUKA. YnensHOE
COIIPOTHUBJICHUC

VYcranaBiauBaTh COOTHOILIEHHE MEXTY COIIPOTUBICHUEM
IIPOBOJTHHKA, €TO JUIMHOM ¥ ILIOIIAIbIO IIONIEPEYHOI'0 CEYCHMU .
Onpenensm, YACJIBHOE COIIPOTUBJICHUE ITPOBOJAHHKA

[Tpumeps! Ha pacueT
COIPOTHBIICHUS TPOBOJHUKA,
CHJIBI TOKA ¥ HaIpsKEHHS

qepTI/ITL CXEMBI 3J'IeKTpI/I‘lCCKOI71 IICIIU C BKJIIIOYCHHBIM B IICIIb
peocTaToM. PaccuuTtsiBaTh 3JICKTPHYICCKOC COIIPOTHUBIICHHUE.

Peocratsl. JlabopaTopHas
pabora «PerymupoBanue
CHJIBI TOKA PEOCTATOM)

[Tonb30BaThCs PEOCTATOM JUISL PETYIHPOBKH CHIIBI TOKA B ICTIH.
Colupath 3JIeKTPUUECKYIO LeTb. MI3MepATh Chiy TOKa ¢
[OMOIIEIO aMIIEPMETPa, HapsHKEHHE, C IIOMOIBIO BOJILTMETpA.

JlaGopaTopHnasi pabora Ne 7
«/3Mepenne conpoTHBIICHHUS
MPOBOJIHMKA IPH MTOMOIIA
amIepMeTpa U BOJIbTMETpa»

ColOuparh NMEKTPUIECKYIO IeTb. VI3MepsATh COMPOTHBIICHAS
IPOBOJIHHKA ITPY IIOMOIIY aMIIEpMETPa ¥ BOJILTMETPA.

ITocnenoBarenbHOE
COEMHEHHE IIPOBOTHUKOB

PaccuuteiBath CHIIy TOKA, HAIPsDKCHUE U COIIPOTUBJICHUE IIPH
IIOCJIEA0BATEIILHOM COCTUMHCHHUH IIPOBOIHUKOB.

Hapannenbﬂoe COCIHHCHHUC
IIPOBOTHHUKOB

PaccuutriBats CHJIy TOKa, HaIIpSKCHUE U COIPOTUBJICHUEC ITPH
napajICJIbHOM COCIUHCHHUH.

Pemrenune 3agay mo reMe
CoenuHeHnE MPOBOIHUKOB.
3axon OMa.

PaccunThIBaTh CHITY TOKA, HANPSDKEHHE, COIPOTUBIICHUE IIPH
HapaJUIeEHOM H IIOCIIEJOBATEIHHOM COETUHEHUH IIPOBOTHUAKOB.
ITpuMeHSTH 3HAHUS, TIOJTy4EHHBIE IIPH U3yYECHHH
TEOPETHIECKOT0 MaTepraia

KonTposnHas padora 1o
TeMe «DNEKTPUIECKUHN TOK.
CoenHEeHNE TPOBOIHUKOBY.

HpI/IMCHeHI/Ie TCOPETUUYCCKHUX 3HAHHUH K PEICHUIO 3a1a4

Pabora 1 MOIITHOCTH

PaccunTeIBaTh paboOTy U MOIIHOCTH IEKTPUYECKOIO TOKA.
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SJIEKTPHYCCKOTO TOKa

BBIpa)KaTIJ €IUHHUIY MOIITHOCTH Y€PE3 CANHHUIIBI HaIIpsOKCHUS U
CHJIBI TOKA.

JlabopaTopHas padora
«/3MepeHre MOITHOCTH H
paboTHI TOKA B DJIEKTPHYECKON
JIaMIie»

Bripaxats paboTy Toka B BT u.; kBT 4. Onpezensits MOIHOCTb
¥ paboTy TOKa B JIaMII€, HCTIONIb3ysl aMIIEPMETP, BOJIBTMETP,
9achl.

HarpeBanue mpoBOAHHUKOB
JNEKTPHYECKUM TOKOM. 3aKOH
Jxoyns—IJlenna

OGBICHATH HarpeBaHUE IIPOBOJHUKOB C TOKOM C IO3UIIUH
MOJIEKYJIIPHOTO CTPOCHHS BEINECTBA. PacCUNTHIBATE KOIMIECTBO
TEIIOTHI, BEIAEISIEMOE IPOBOJHUKOM C TOKOM II0 3aKOHY
Jxoyns-Jlenna.

Jlamma HaKaJMBaHUS.
DneKTpUYECKHe
HarpeBaTeNbHbIe IIPHOOPEL.
KopoTkoe 3aMbIKaHue,
IPeIOXPAHUTEIH

Paznuyats o IIPUHIHUITY IEeHCTBHS JJaMIIbI, UCIIOJIE3YEMBIC JJIA
OCBEIIECHUS, IPECIOXPAHUTEIIA B COBPEMCHHBIX HpI/I60an.

KonTposbnas padora 110
TeMe «DJNEKTPUYECKHE
SIBJICHUS)

HpI/IMeHGHI/IC TCOPETHICCKUX 3HAHUHU K PEIICHUTO 3a4a9

JIeKTpOMarHuTHbIC siBJIeHHA (7 1)

Marsurt=Hoe 1oJe.
MarauTHoe moJie IpsMOro
TOoKa. MarHuTHBIC JIMHUHU

BEBISIBIATE CBSI3b MEX]TY SJIEKTPHYECKMM TOKOM M MarHUTHBIM
nosiem. [Toka3bIBaTh CBA3b HANPABJICHHS MarHUTHBIX JIMHAUM C
HAIlpaBJICHAEM TOKA C IOMOIIBIO MATHUTHBIX CTPEJIOK.
[IpUBOIMTH IPUMEPH] MATHUTHBIX SIBJICHUH.

MarHuTHOE 10JIe KaTyIIKH C
TOKOM. DJIEKTPOMAarHuThl ¥ HX
npumenenue. JlabopaTopHas
pabora Ne 9 «C6opka
9JIEKTPOMArHuTa U €ro
UCIIBITAaHHE »

I[TepedncyisaTh CIOCOOB! YCHICHHS MAarHUTHOTO JECHCTBHSA
KaTyIIKH ¢ TOKOM. IIpHBOMTE MPUMEPHI HCIIOJIB30BAHHA
3JIEKTPOMArHATOB B TEXHUKE H OBITY.

ITocTosTHHBIE MArHUTHL.
MarHuTHOE I0JI€ MOCTOSTHHBIX
MAarguToB. MarHuTHOE MoJie
Semmu

OG6BICHITH BO3HUKHOBEHHE MATHUTHBIX Oyph, HAMarHH4MBaHNE
xere3a. [ToTydarh KapTHHY MArHUTHOTO IIOJIS yrooGpasHoro
MarauTa. ONHCHIBATh OMBITH 10 HAMAarHUYMBAHUIO BEIIECTB.

JlelicTB€ MArHUTHOTO I1OJIS
Ha MIPOBOJIHHUK C TOKOM.
OneKTpuyYeCKHid JBUTaTelNb.
JIaGoparopHast pabota Ne 10 «
H3ydenne 31eKTpHYECKOTIO
JIBUTaTelIsl MOCTOSIHHOTO TOKa»

OG6BSICHITH TIPUHITAI JASHCTBUS SJIEKTPOJIBUTaTels M 001aCTH
ero npuMeHeHus. [lepeunciaTh npenMyInecTBa
3JIEKTPOIBUTATENEN B CPABHEHHH C TEIIOBBIMH. O3HAKOMHUTBCS
¢ ucropueit u306peTenus snekrpoasurarens. Cobupars
3JIEKTPUYECKHi JBATATENH IOCTOSHHOTO TOKA (Ha MOJIEIIH).
OnpeziensTh OCHOBHBIE JIETAIH JIEKTPHIECKOTO JIBUTATEII
OCTOSIHHOTO TOKA (TIOJIBMYKHBIE W HEIIOJBIKHEIE €0 JaCTH):
AKOPb, HHIYKTOD, IETKH, BOTHYThIE [UIACTHHBL

Cgerosble siBjieHus (8 1)

HcTounuku cBera.
PacnpocTtpanenue cBeta

®opMyITPOBaTh 3aKOH NIPAMOJIMHEHHOTO PacIpOCTPaHEHHS
ceta. OOBACHATH 0Opa3oBaHie TeHU U noayTeHH. [IpoBoauTs
HCCIIEI0BATENbCKHAN SKCIIEPUMEHT 110 IOy YCHHUIO TEHU U
MOJIyTE€HH.

OtpaxeHue cBeTa. 3aKOH
OTpa)keHHUs CBETa

dopmyupoBaTh 3aK0H oTpaXkeHus cseta. [IpoBoauTs
HCCIIEI0BATENBCKHI 3KCIEPUMEHT 110 U3YYCHHIO 3aBUCHMOCTH
yriia OTpaXX€HUs OT yIiia HajeHus.
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ITnockoe 3epkaio

[IpuMEHATH 3aKOHBI OTPAXKEHUS [IPH IOCTPOSHUH H300paKEHHS
B IUIOCKOM 3epkajie. CTpOUTh H300pakeHHE TOYKH B IUIOCKOM
3epKaje.

IIpenomnenue cBera. 3akoH
IIPEIOMJICHHS CBETA

@opMyIHpOBaTh 3aKOH IpeJIoMIIeHHs cBeTa. Paborats ¢
TEKCTOM y4eOHHKA, IIPOBOJIUTH HCCIIEN0BATEIbCKHIMA
9KCHEPHUMEHT I10 MPEJOMIICHHIO CBETA IIPH IIEPEXOJIE JTyda U3
BO3/lyXa B BOJIY, IeJIaTh BBIBOJBI II0 Pe3yJIbTaTaM SKCIEPHMEHTA.

JInn3zel. OnTryeckas cuiia
JIMH3BI

Pa3nuyars JIMH3BI 0 BHENTHEMY BHIY. ONpenensTh, Kakas U3
JBYX JIMH3 C Pa3HBIMH (POKYCHBIMH PaCCTOSHMSAMH JaeT Oobiee
yBenudeHue. IIpoBouTh uccenoBarensckoe 3ajanue mo
HOJIYYEHHIO H300paKeHHS C TOMOIIBIO JIMH3HL.

N3o06paxxenus, naBaemMeie
JIMH30U

Ctponts n300pakeHus, TaBacMbIe JIMH30M (paccerBaromIei,
cobuparommeit) nis ciaydaes: F< > 2F; 2F< f; F< f <2F;
pa3uyarh Kakue H300paKeHHUs JA0T COOUparomas 1
paccenBaroas JJMH3bI

JIabopaTopHas paGora
«ITonyuenue nzobpaxeHuit
IIPH ITIOMOIIIY JIMH3BD)

[IpMeHATh 3HaHMS O CBOMCTBAX JIMH3 IIPU IIOCTPOEHHH
rpaduyIecKuX H300pakeHH. AHATN3UPOBATH PE3yIBTATHI
IOJTyY€HHEIE IIPU IOCTPOSHUH H300paXKeHHi, e€IaTh BHIBO/IBL

Pemenue 3anau. [Toctpoenne
1300 paXkeHUH, MOJyYEHHBIX ¢
IIOMOIIBIO JIMH3

ITpuMeHATE TeOpeTHYECKHE 3HAHUS TIPH PEINEHUH 33134 Ha
IIOCTPOEHHE U300paKeHUH, JaBaeMbIX JIMH30M. BripaboTars
HaBBIKH [TOCTpOeHUs YepTexkei u cxeM

Konrponsnas pa6ora teme
« CBETOBEIC SBIICHHS

HpI/IMeHCHI/IC TECOPETHUCCKHX 3HAHHUH K PEOICHUIO 3a1a4
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