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PabGouast mporpamma yueOHOoro mnpenmera «®Puszmkay 7-9 kiacc pazpaboraHa B
COOTBETCTBUU C (peliepalIbHBIM TOCYIapCTBEHHBIM 00OpPa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO
obmero oOpa3oBaHus MPHU UCHOJb30BaHWU TpopaMMbl A.B. ITlepeimkuna, H.B. ®unonosuya,
E.M. T'yrauka (Coopuuk mporpamm ®dusmka. 7-9 kmaccel: paboune mporpammsel / coct. E.H.
TuxoHoB. — 5-¢ u3n., nepepad. — M.: llpoda, 2015) u obecnieunBaeT JOCTHIKEHUE TNIAHUPYEMBIX
pe3ylbTaTOB OCBOSHHUS OCHOBHOW 00pa3oBaTelbHOW MPOrpaMMBI  OCHOBHOTO  OOIIIETro
obpazoBanust MBOY «lllkoma Ne 545.

Ha uzyuenue orBonutcs 204 vaca:

7 xiacc 2 4 B Henento (68 4 B rox).
8 kiacc 2 4 B Henento (68 4 B rox).
9xnacc 2 4 B Henemto (68 4 B ron).

[IpomexyrouHnas arrecranusi 1o ydeOHOMy rmpenaMery «®Pusuka» NPOBOJUTCA B
coorBercTBUU ¢ IlonoxeHnuem o ¢opmax, NEPUOAUYHOCTH, IMOPSAKE TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTHU U TPOMEKYTOUHOM aTTeCTalluu

YyeOHUKU:

* A.B. Ileppimkun «®usuka 7 kimace», M.: Jlpoda, 2017.
* A.B. Ileppimkun «®usnka 8 kiace», M.: Jlpoda, 2018.
* A.B. lleppiukun, E.M. I'ytauk «®usuka 9 xnace», M.: lpoda, 2019.



1. Ilnanupyemble pe3yJibTaThbl OCBOEHHS y4eOHOI0 MpeaMeTa

Jluunocmmuoie pe3yiomamol’

cOPMUPOBAHHOCTh ~ MO3HABATEJbHBIX  HHTEPECOB  HA  OCHOBE  pa3BUTHSA
HHTEJUICKTYaJIbHBIX ¥ TBOPYSCKHUX CIIOCOOHOCTEH yyaIuxcs;

yOSKIEHHOCTh B BO3MOXHOCTH TO3HAHHS HPUPOJABI, B HEOOXOJUMOCTH Pa3yMHOTO
UCIIOJIb30BAHUS JIOCTH)KCHMH HAyKH M TEXHOJOTMH IS JaJbHEHIIEero pa3BUTHS
YEJI0BEUECKOro 00IIECTBA, YBAKEHUE K TBOPIIAM HAYKH U TEXHHUKH, OTHOILICHUE K (PH3HKE
KaK 3JIEMEHTY OOLICYEIIOBEYECKOM KYIbTYPHI;

CaMOCTOSITENTbHOCTh B PHOOPETEHUN HOBBIX 3HAHUH U MPAKTHYECKUX YMEHUH;
TOTOBHOCTH K BBI60py JKU3HCHHOI'O MYTU B COOTBCTCTBUU C COOCTBEHHBIMU HHTCpCCaMUn
1 BO3MOXHOCTAMMU,

MOTUBaUsA O6pa30BaTeJIBHOfI ACATCIIBHOCTHU IIKOJIBHUKOB Ha OCHOBC
JUYHOCTHOOPHUEHTHPOBAHHOTO TIOIX0/1a;

(dbopMHpOBaHUE IEHHOCTHBIX OTHOWICHHUN JPYT K APYTY, YUUTEII0, aBTOpaM OTKPHITUN U
M300peTeHu, pe3ylibTaTaM 00ydeHUsI.

Memanpeomemmnoie pezyibmantvl

OBJIA/ICHUE HABBIKAMU CaMOCTOSITEIBHOTO MPHOOPETEHUSI HOBBIX 3HAHHMA, OpraHU3aluu
y4eOHOI JesATeTbHOCTH, OCTAHOBKU IieJieH, MIaHUPOBAHUS, CAMOKOHTPOJIS M OLIEHKU
pE3yJIbTaTOB CBOEH JAEATEIBHOCTH, YMEHUSMHU IIPEIBHUIETh BO3MOKHBIE DPE3YJbTaThl
CBOUX JCHUCTBHI;

NOHMMAHUE PA3INYMM MEX1y UCXOIHBIMU (paKTaMU M THIIOTE3aMHU JJI UX OOBSICHEHHUS,
TEOPETUUYECKUMH MOJENSIMU U pPEaJbHbIMU OOBEKTaMH, OBJIAQJCHHE YHUBEPCaIbHBIMU
y4eOHbIMM ACUCTBUSAMH Ha MpHMEpax TUnore3 A OoObACHEHHS U3BECTHBIX (PaKTOB U
HKCIEPUMEHTAIBHOM TMPOBEPKU BBIJIBUTAEMBIX THUIIOTE3, Pa3padOTKU TEOPETUUYECKUX
MOJIEIEN TTPOLIECCOB WUIIU SIBJICHU;

(dbopMupOBaHNE YMEHUN BOCIIPUHUMATh, NIepepadaThIBaTh U MPEABABIATE HHPOPMAIUIO
B CJIOBECHOH, 00pa3HOM, CUMBOJMYECKON (hopMax, aHAM3UPOBaTh U IepepadaThIBaTh
MOJY4YEHHYI0 HMH(OpPMAIMIO B COOTBETCTBUM C IOCTABJICHHBIMM 3aJjauaMH, BBIJICIATh
OCHOBHOE COJEp)KaHWE MPOYUTAHHOIO TEKCTa, HAXOJUTb B HEM OTBETHl Ha
MOCTaBJIEHHBIE BOMPOCHI U U3J1araTh €ro;

NpUOOpETEHUE OMbITa CAMOCTOSATENBHOIO TOWCKA, aHadu3a M 0TOOpa MH(POpPMAIUH C
HCIIOJIb30BaHUEM PA3JIMYHbIX UCTOYHUKOB U HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTUN IS
pelleHns O3HABaTEIbHbIX 33/1a4;

pa3BUTHE MOHOJIOTMYECKOW M JMAJOTUYECKOW pe4M, YMEHHUS BBIPAKaThb CBOM MBICIU U
CHOCOOHOCTH BBICHYIIMBATh COOECEAHMKA, MOHMUMATh €ro TOYKY 3pEHUs, NMpPU3HABATh
IIPAaBO APYroro 4ejaoBeKa Ha NHOE MHEHHUE;

OCBOEHME TPUEMOB  JEWCTBUH B  HECTAHJIAPTHBIX  CHUTYyallUsX, OBJAJEHUE
HBPUCTHUECKUMH METOJJaMH PELIeHUs pobiem;

dbopmupoBaHre yMEHUN paboTaTh B TPYMIE C BBITIOJHEHUEM Pa3IUYHBIX COIMABHBIX
poeii, MPeACTaBIATh M OTCTAMBATh CBOM B3TJISIIBI U YOEKICHHUS, BECTH IUCKYCCHIO.

Ilpeomemmnuie pe3yiomamaul
Y4eHHK HAy4YuTCH:



coOmoaTh mMpaBWia OE30MaCHOCTH M OXPaHbl TpyAa Npu padboTe ¢ y4yeOHBIM H
71a00paTOPHBIM 000PYIOBAHUEM;

NOHUMATh CMBICII OCHOBHBIX (DM3MYECKHUX TEPMHUHOB: (U3NYECKOE Teno, (huzndeckoe
sBIIeHUE, (PU3NUecKas BeIMYMHA, SAUHHUIIBI H3MEPEHNUS;

pacrio3HaBaTh MpPoOIEMbl, KOTOPBIE MOYKHO PEIIUTH MPU MOMOIIU (HPU3NIECKUX METOIOB;
AQHAIN3UPOBATh OTACJBHBIE ATalbl NPOBENEHUS HCCIEIOBAHUW U MHTEPIPETHPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;

CTaBHUTH OIBITHI IO HCCIEIOBAHNIO (PU3UUECKUX SBICHUN MM (PU3NYECKUX CBOMCTB Tel
0€e3 UCIOJIb30BaHMUs NPSMBIX U3MEPEHUil; Ipu 3ToM (HOpPMYIHPOBATh MpodiIeMy/3a1auy
yu4eOHOro HSKCHEpHUMEHTa; coOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO O000pYIOBAaHMUS,
MIPOBOAMTD OMBIT U OPMYITUPOBATH BHIBO/IBI;

MOHUMATh POJIb IKCIIEPUMEHTA B MOTYYSHUH HAy4YHOU MH(pOpMaLnu;

MPOBOAMTD MpsIMbIe U3MEPEeHUs (PU3MUECKUX BEJIUYMH: BpPEMs, pacCTOSHHE, Macca Tela,
o0BeM, cuiia, Temieparypa, aTMochepHoe JaBlieHue, BIAKHOCTh BO3/lyXa, HAMpsHKEHHE,
CWJIa TOKAa, paAHallMOHHBIA (OH (C HCIONB30BAaHUEM J03MMETPa); MPU 3TOM BHIOMpATH
ONTUMAJBHBIA CIOCOO M3MEPEeHHs] M HCIOJIb30BaTh IMPOCTEUIINE METOAbl OICHKU
MOTPEIIHOCTEH U3MEPEHUI.

MPOBOAMUTH MCCIEAOBAHUE 3aBHUCUMOCTEH (U3MYECKUX BEIMYUH C HCHOJIB30BAHUEM
IOPSIMBIX U3MEPEHMI: MPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (DMKCHPOBATh PE3YyIbTAThI
MOJTyYEHHOM 3aBUCHUMOCTH (PU3UYECKUX BEIUYHMH B BHUJE TaOIHI] U IpadUKOB, AeNaTh
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEIOBAHMS;

MPOBOANTH KOCBEHHBIC U3MEPEHUS GU3NUECKUX BEIHUMH: MPU BBIOJIHEHUU U3MEPEHHM
coOMpaTh SKCIEPUMEHTATIbHYIO YCTaHOBKY, CJenys MpeJIo)KeHHOW WHCTPYKIINH,
BBIUMCIIATh 3HAUYEHUE BEJIUYMHBI U aHAJTU3UPOBATH MOJYYEHHBIE PE3YNbTAThl C YUETOM
3aIaHHOW TOYHOCTH U3MEPEHHU;

QHAIN3UPOBATh CUTYyallUH IPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, y3HAaBaTh B HUX
NPOSIBJIEHUE W3YUYEHHBIX (DU3MUECKUX SIBJICHUM WM 3aKOHOMEPHOCTEH M NPUMEHSTh
UMEIOLINeCs] 3HaHMS Ui UX OOBSCHEHUS; MOHUMAaTh NPUHIUIBI JEWCTBUS MAIIWH,
npuOOpOB M TEXHUYECKHX YCTPOWMCTB, YCIOBUS HX O€30IaCHOrO HCIOJb30BAaHUS B
MMOBCEAHEBHOM XKU3HU;

MCIIOJIb30BaTh MPHU BBIIOJHEHUH YYEOHBIX 3a/lad HAyYHO-TIONMYJSPHYIO JMTEPATypy O
(bu3nYeCcKuX SIBICHUSX, CIIpaBOYHbIE MaTepuabl, pecypcel MHTepHeT. 7 Kilacc
MOHUMATh CMBICT (PU3UYECKUX TEPMHUHOB: TE€J0, BEIIECTBO, MATEPUS;

MIPOBOJIUTH HAOMIOIEHUST (PU3UICCKUX SIBIICHU;

U3MEpATh GU3NYECKUE BEIMYMHBI: PACCTOSTHUE, IPOMEKYTOK BPEMEHH, TEMIIEPATYPY;
BJIQJIETh CIIOCOOAMM BBINIOJIHEHUSI PAcueTOB MPU OMNPECIICHUU LEHbl JEeJIEHUS LIKaIbl
npu0opa U MOrPEeUIHOCTH U3MEPEHMUS,;

MOHMMATh POJIb YUEHBIX Halllel CTpaHbl B pa3BUTUH COBPEMEHHOM (PU3UKU U BIUSHUM Ha
TEXHUYECKUI U COLIMAIBbHBIN TPOrpecc;

MOHUMATD U OOBACHATH pu3nUecKkue siBineHus: nupdysus, 6onbiuas CKUMaeMOCTh Ta30B,
MaJasi CAKUMAEMOCTh KHUIKOCTEN U TBEPbIX TEI;

BJIQJIETh IKCIEPUMEHTAIbHBIMU METOAAMM HCCIIEOBAaHUS MPHU OIpPENEIeHUH pa3MEpOB
MaJbIX Te,

MOHUMATh TNPUYMHBI OPOYHOBCKOTO JABI)KEHHS, CMAauMBaHUS U HECMAuMBAHUS TeJ;
pa3anurs B MOJIEKYJISIPHOM CTPOECHUU TBEPJBIX TeJ, )KUJIKOCTEH U ra3os;



nosib3oBatbess CU 1 mepeBoANUTh eMHUIBI U3MEpEeHUs (U3NYECKUX BEJIMYMH B KpaTHbBIE
U JI0JIbHbBIE €IMHUIIBI,

MOHUMATh U OOBSCHATH (PU3NYCCKUE SBJICHHUS: MEXaHUYECKOE JBM)KCHHE, PABHOMEPHOE
Y HEpaBHOMEPHOE JIBU)KEHUE, UHEPIIHS, BCEMUPHOE TATOTEHUE;

U3MEPSTh CKOPOCTh, MAcCy, CHUIYy, BEC, CHIIy TPEHHUS CKOJBXKEHHUS, 00beM, TMIOTHOCTh
Tena,

BIQJICTh  OKCIICPUMEHTAIBHBIMH ~ METOJAMH  HUCCIICJIOBAaHHUS TPU  ONpPEICICHUN
3aBUCHUMOCTH: TPOMJICHHOTO IyTH OT BPEMEHH, Y/UIMHECHUS MPYKUHBI OT MPUTI0KEHHON
CHWJIBI, CHJIBI TSDKECTH TeJla OT €r0 MacChl, CUJIbI TPEHUS CKOJIBKEHHUS OT CHIIBI PEaKIUU
OMOpPHI; MOHMMAHHUE CMbICJIA OCHOBHBIX (PU3UYECKHX 3aKOHOB: 3aKOH BCEMHUPHOIO
TATOTEHUs, 3aK0oH ['yKa;

BJIQJIETh CIIOCOOAMH BBIMOJTHEHUS PACUYETOB MPH HAXOXKIECHUH: CKOPOCTH (cpemHei
CKOPOCTH), IIyTH, BPEMEHH, CUJIbI TSDKECTH, Beca Tela, IIIOTHOCTH Tesa, 00beMa, MaccChl,
CHWJIBI YIIPYTOCTH, PaBHOJCHCTBYIONIECH IBYX CHJI, HAIIPABJICHHBIX IO OJHON MPSIMOW;
HAXOJHUTh CBSI3b MEXKIY (U3NYECKUMHU BETUYMHAMHU: CHUJIOW TSDKECTH M Maccoil Tena,
CKOPOCTH CO BPEMEHEM M ITyTeM, IJIOTHOCTH Tejla C €ro Maccol M 00BhEMOM, CHIION
TSOKECTH U BECOM TeJa,

MEPEeBOIUTH PU3NICCKUE BETMIHHBI N3 HecucTeMHbIX B CH 1 Hao0opoT;

MOHUMATD IPUHITUIIBI ICHCTBUS TUHAMOMETPA, BECOB, BCTPCUAIOIIUXCS B TIOBCETHEBHOMN
YKU3HHU, U c1I0cO00B oOecreueHus: 6e30MacHOCTH IIPU UX UCIIOIb30BaHUH;

MOHUMATh U OOBACHATH (U3UYECKUE SBICHUS: aTMOCHEpHOE IaBJE€HUE, J1aBJICHHUE
KUJKOCTEH, Ta30B M TBEPIBIX TeJl, IJIaBaHUE TeJ, BO3AyXOIUIaBaHUE, PACIIOIOKCHHE
YPOBHS JKHJIKOCTH B COOOINAIOIIUXCS COCYAaX, CYIIECTBOBAHWE BO3IYIIHONW O0OJIOUYKA
3emutio; criocoObl YMEHBIIICHUS M YBETTUUCHUS JaBICHUS;

U3MEpSATh: aTMOc(epHOE AaBlIeHUE, CUITy ApXUMENa;

BJIQJICTh  OKCIICPUMEHTAIBHBIMH ~ METOJAaMH  UCCIICJIOBAaHHSI TIPH  OMNPEACIICHUH
3aBUCHMOCTH: CHJIBI ApXuMeZa OT OObeMa BBITCCHCHHOH TEIIOM BOJBI, YCJIOBUU
TUTABAHMSI TEJIa B KUIKOCTH OT JICHCTBUS CHIIBI TSDKECTH M CHIIBI ApXUMeE/a;

MMOHMMATh CMBIC]I OCHOBHBIX (DH3MYECKHX 3aKOHOB M IPUMEHSTh MX Ha MPAKTUKE: 3aKOH
[Tackains, 3akoH Apxumena;

MOHWMATh TIPUHIUIBI JICHCTBUS OapoMeTpa-aHepouja, MaHOMETpa, IOPIIHEBOTO
JKUJKOCTHOTO  Hacoca, THAPABIMYECKOrO0 TIpecca W CIoco00B  oOecrievyeHus
0€30MacHOCTH TMPU UX MCTIOJIb30BAHUY;

BJIQJICTh CIOCOOAMH BBITIOJTHCHHSI PAcUeTOB JUISI HAXOXKIACHHS: JABJICHHS, TABJICHUS
JKUJKOCTH Ha JIHO M CTEHKH COCyJa, CHJIBI ApXHMeJla B COOTBETCTBHH C MTOCTABIICHHOM
3a/1aueil Ha OCHOBAHHH MCTIOJIb30BaHMS 3aKOHOB (DH3UKH;

MMOHMMATh M OOBSCHATH (PU3NUYCCKUE SBJIICHUS: PAaBHOBECHE TeJ, MPEBPANICHUE OJHOTO
BHJIa MEXaHUYECKOUN YHEPTUH B APYTOM;

BJIQJICTh  OKCIICPUMEHTAIBHBIMH ~ METOJaMH  WCCIICJIOBAHHMSI TIPH  ONPEICICHUN
COOTHOIIIEHUS CHJI ¥ TIUTEY, JJIST PABHOBECHS phlUara;

MTOHMMATh CMBICIT OCHOBHOTO (DH3UYECKOT0 3aKOHA: 3aKOH COXPAHCHHS SHEPTHUH;
MOHMMATh MPHUHLMII JEHCTBHUS pbluara, 0JIOKa, HAKJIOHHOHM IUIOCKOCTH U CHOCO0OB
obecrnieueHrs 6€30MacHOCTH MPU UX HUCIOJIb30BAHUU;



BJIAACTH crmoco0aMy BBIIIOIHEHUS Ppacuc€TOB JIs1 HAXOXICHUA: MEXaHUYEeCKOH pa6OTBI,
MOIIIHOCTH, YCJIOBHUS PABHOBECH CUJI HA pbldyare, MOMCHTaA CHUJIbI, KH]_I, KHHETHYCCKOHN 1
HOTGHHH&J’IBHOﬁ OHECPIHUn.

8 K1acce

NOHMMAaTb W OOBSACHATH  (PU3UYECKHE  SBJICHUSA:  KOHBEKIHS,  H3JIyuyeHUE,
TEIUIONPOBOAHOCTh, U3MEHEHNE BHYTPEHHEH 3HEPTUU Teja B pe3ysbTaTe TeIionepeaayn
WM paboThl BHENIHUX CHJI, MCTapeHue (KOHJICHCAIWs) W IUIaBlieHue (OTBEpICBaHUC)
BEIIIECTBA, OXJIAK ICHUE KUIKOCTH IPU HCIIAPEHUH, KUIICHHUE, BIITAICHUE POCHI;
U3MEPSATH: TEMIIEPaTypy;

BJIQ/IETh DKCIEPUMEHTAIbHBIMU METO/IaMU HCCIEAOBAHUSA: 3aBUCUMOCTH OTHOCHUTEIIbHOM
BJIQKHOCTH BO3JyXa OT JaBJICHUS BOASHOTO Mapa, COJACPXKAIIETOCs B BO3AyXE IMpH
JAHHOM TemIieparype; JaBJICHUS HACBHIIIEHHOTO BOJSHOTO I1apa; ONpeNeNIeHuUs YIeIbHOMI
TETUIOEMKOCTH BEIIECTBA;

MOHWMATh TPHHIMIIEI JEHCTBUS KOHJCHCAIMOHHOTO ¥ BOJIOCHOTO THUTPOMETPOB,
NICUXPOMETpa, JBHUTATENII BHYTPEHHETO CrOpaHUs, MapOBOM TYpOWMHBI U CIOCOOOB
oOecrnieueHus 0€30IaCHOCTH MPU UX UCIOJIb30BaHUU;

MOHMMATh CMBICIT 3aKOHA COXPaHEHUS W MPEBPANICHUS JHEPTHH B MEXAHHUYCCKUX U
TEIUIOBBIX MTPOIIECCaX U MPUMEHSATH €ro Ha MPAKTUKE;

BJIAJIETh CIIOCOOAMH BBIMTOJIHEHHS PACYETOB IS HAXOXKACHUS: YICIbHON TETIOEMKOCTH,
KOJIMYECTBA TEIUIOTHI, HEOOXOIUMOTO IS HATPEBAHMS TeJIa MU BBIICISEMOTO UM IIPH
OXJIQKJICHUH, YICIBHON TEIUIOTHI CTOPAaHHS TOIUIMBA, YJSIBHOW TEIJIOTHI TUIABIICHUS,
BIIQKHOCTH BO3/yXa, YACIBbHOW TEIUIOTHI MmapooOpa3oBanus U KouaeHcaruu, KIIJ]
TETUIOBOTO JIBUTATEJIS,

MOHUMATh W OOBSCHATHh (DHU3UYECKHWE SBJICHUS: DJJCKTPH3AIMs Tell, HarpeBaHUe
MIPOBOIHUKOB DJIGKTPUICCKUM TOKOM, DJICKTPHUYCCKHIA TOK B METAJUIAX, JJICKTPUUCCKUE
SIBIICHUS C TIO3UILIUU CTPOCHHS aToMa, IEHCTBUS dIIEKTPUIECKOTO TOKA;

U3MEPATH: CHIIy DJIEKTPUYECKOTO TOKA, AJIEKTPHUECKOE HANPSHKEHHE, DIIEKTPUYSCKHIA
3apsi, SEKTPUYECKOE COIPOTUBIICHHE;

BJIQJICTh DKCIEPUMEHTAIBHBIMH METOJAMH HCCIICIOBAaHHUS 3aBUCHMOCTH: CWJIBI TOKa Ha
y4acTKe WEeNH OT OJIIEKTPHYECKOTO HANpPSHKEHUS, AIIEKTPHUECKOTO COMPOTHBIICHHS
MPOBOJHMKA OT €T0 JJIMHBI, TUIOIIAH MOMEPEYHOT0 CEYSHHs U MaTepHara;

MMOHMMATh CMBICT OCHOBHBIX (PM3WYECKUX 3aKOHOB M MIPUMEHSATH MX HA MPAKTHKE: 3aKOH
COXpaHEHHsI DIEKTPUIECKOTO 3apsaa, 3akoH OMa Juis yJ4acTka Iernu, 3akoH JIkoymsa—
Jlenna;

MOHWMATh TPHHIMIT JCHCTBHS  3JEKTPOCKOMA, JJICKTPOMETPa, TaTbBAHUYECKOTO
DIIEMEHTa, aKKyMYJsITOpa, peocTaTa, JamIbl HAKAIMBAHHWS U CHOCOOBI OOecreueHUs
0€30MacHOCTH MPH UX UCTOIH30BAHUM;

BJIQJICTh CIIOCOOAMHM BBITIOJTHEHUS PACYETOB JIUIT HAXOXKJICHUS: CHIIBI TOKA, HAIPSHKEHUS,
COMPOTHUBIICHUS TPHU MapaUIeTbHOM M TOCIEI0BATEIHHOM COCIMHEHUU MPOBOIHHUKOB,
YIETBHOTO COMPOTUBIEHUS MPOBOJAHHUKA, PA0OTHI U MOIIHOCTH JJIEKTPHUYECKOTO TOKa,
KOJIMYECTBA TETUIOTHI, BBIJENISIEMOTO MPOBOITHUKOM C TOKOM;

MOHUMATh W OOBSACHATh (U3NYECKHE SBJICHHS: HAMAarHUYEHHOCTHh JKele3a W CTajH,
B3aMMOJICHICTBIE MarHUTOB;

BIIQJICTh JKCIEPUMEHTAILHBIMU METOJAMHU HWCCIICIOBAaHUS 3aBHCHMOCTH MAarHHUTHOTO
JNEHCTBHUS KATYIIKU OT CHJIBI TOKA B IEMH;



MOHUMATh U OOBIICHATH GU3NYECKUE SBJICHUS: MPSIMOJIUHEITHOE pacIpOCTpaHEHUE CBETA,
o0Opa3oBaHHe TEHU U MOJIYTEHHU, OTPAXKEHUE U MIPEIIOMIICHHE CBETA;

BJIQJICTh CIIOCOOAMH BBITIOJIHEHHUSI PACUETOB JUISI HAXOXKICHUS: (DOKYCHOTO PACCTOSIHUS
coOuparolien JTUH3bL, ONITUYECKOMN CUJIBI JIMH3BL;

BJIQJICTh JKCICPUMEHTAIBHBIMU METOJAMHU HCCIICIOBAHUS 3aBHCHMOCTH: H300paKCHUS
OT PaCIOJIOKEHUS JaMIIbl Ha Pa3IUYHBIX PACCTOSHUAX OT JIMH3BI, YIJIa OTPAXKEHUS OT
yrja rajeHusi CBeTa Ha 3epKalio;

MOHUMATH CMBIC] OCHOBHBIX (DM3MYECKUX 3aKOHOB M MPHUMEHATh MX HA MPAKTHKE: 3aKOH
OTPa)KEHHUS CBETA, 3aKOH MPEJIOMJICHUS CBETA, 3aKOH MPSIMOJIMHEUHOTO pacpOCTpaHEHUs
cBeTa; paznuuyaTh (OKyC JUH3bI, MHUMBIH (OKYC M (OKYCHOE pPaCCTOSHHE JUH3BI,
ONTHUYECKYIO CUJIY JIMH3bl U ONTUYECKYIO OCh JIMH3bI, COOMPAIOIIYIO U PaCcCEUBAIOLIYIO
JIMH3BI, U300paKeHHUsI, TaBaeMble COOMpAIOIIeH U pacCcenBaroIIeH JIMH30M.

9 kiacce

MMOHUMAaTh, ONKCHIBATh U OOBSACHATH (PM3MUECKUE SBICHUS: MOCTYIMATEIFHOE TBI)KECHUE,
CMEHa IIHS W HOYM Ha 3emuie, CBOOOJHOE TaJleHHE Tell, HEBECOMOCTh, IBM)KCHHUE IIO
OKPYKHOCTH C IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO;

JaBaTh OTPE/ICICHUS/ONMMCAHUS (PU3UUECKUX TOHITHNA: OTHOCHTEIBHOCTH JBM)KCHUS,
TEOLICHTPUYECKAsT W TEJIMOLEHTPUYECKAass CHCTEMBI MHUDPA, PEAKTUBHOE JBUKECHUE;
bu3NYeCKUX MOEJeH: MaTephalbHas TOYKa, CHCTEMa OTCYeTa; (PU3MUYECKUX BEITHYHH:
IIepEMELICHUE, CKOPOCTh PABHOMEPHOIO MPSMOJIMHEMHOIO JBM)KEHMsI, MIHOBEHHAas
CKOPOCTh U YCKOPEHHE IIPU PABHOYCKOPEHHOM NPSMOJIUHEWHOM JABUKEHUHU, CKOPOCTh U
LIEHTPOCTPEMUTEIIBHOE YCKOPEHHUE IIPU PABHOMEPHOM ABMIKEHUU TEJla 110 OKPYKHOCTH,
HMITYJIbC;

MTOHUMAaTh CMBIC]I OCHOBHBIX (PU3MUECKUX 3aKOHOB: 3aKOHbI HbI0TOHA, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOH COXPAHEHUs WMIYJIbCa, 3aKOH COXPAaHEHMs DHEPrUM WU YMEHHE
IIPUMEHATH UX Ha IIPAKTHKE;

MIPUBOJAUTh TMPHUMEPBl TEXHUYECKHX YCTPOMCTB M JKUBBIX OpPraHW3MOB, B OCHOBE
NepeMEIeH!s] KOTOPBIX JIEKUT MPUHLUI PEAKTUBHOTO JBW)KEHUS; OOBACHATDH
YCTPOMCTBO U ACUCTBHE KOCMUYECKUX PAKETOHOCUTEIIEH;

BJIa/IETh CIIOCOOAMM BBINIOJIHEHUS PAcueTOB ISl HAXOXK/IEHUS: MTHOBEHHYIO CKOPOCTb U
YCKOPEHHE MPU PABHOYCKOPEHHOM IPSAMOJIMHEMHOM IBMKEHUU, LICHTPOCTPEMUTEIBHOE
YCKOPEHHE IIPU PAaBHOMEPHOM JIBUKEHUH 110 OKPY’KHOCTH;

MMOHUMATb, ONTUCHIBATH U OOBICHATH (PU3MUECKUE SBIICHUS: KOJEOaHUsI MAaTEMaTHYECKOTO
U MPYKUHHOTO MAasTHUKOB, PE30HAHC (B TOM YHUCIIE 3BYKOBOI), MEXaHUYECKHE BOJIHBI,
JUIMHA BOJIHBI, OTPa)XCHUE 3BYKa, 9XO;

JaBaTh OIpeNeleHus] (PU3MUECKUX MOHATHI: CBOOOIHBIE KoNebaHus, KosebaTerabHas
cucTeMa, MasTHHUK, 3aTyXalollue Koie0aHus, TapMOHMYECKHE U BBIHYXJICHHBIC
Kosie0aHus, 3BYK M YCIOBHUS €r0 paclpoCTpaHEeHUs; (PU3MUECKUX BEIUYMH: aMIUIUTY/a,
NEpUOJT M YacToTa KosiebaHui, COOCTBEHHAs! yacToTa KojeOaTeIbHON CHCTEMBI, BBICOTA,
TeMOp, TPOMKOCTb 3BYKa, CKOPOCTb 3BYKa; (U3NYECKUX MOJENEH: MaTeMaTHYeCKHil
MAsITHUK;

BJIAJIETh DKCIIEPUMEHTAIBHBIMA METOJAMHU HCCIICNOBAHMSA 3aBUCUMOCTH IIEpUOJa U
94acTOThI KOJIeOaHUH MaTEeMaTHUYECKOT0 MasiTHUKA OT JUIMHBI €r0 HUTH;

MIOHUMAaTh, ONUCHIBATH U OOBSICHATH (PU3MUECKHE SBICHHS/TIPOLIECCHI: IIEKTPOMAarHUTHAS
MHIYKLUA, CaMOMHAYKIIUSA, INPEIOMIICHHE CBETa, AMCIEPCHs CBETA, IOTJIOLICHHUE U



UCIIyCKaHWE CBE€Ta aTOMaMH, BO3HUKHOBEHHUE JIMHEHYATBIX CHEKTPOB HCIYCKaHWUS H
IIOTJIOLCHMS;

JaBaTh OIPENIEICHUSA/ONMMCAaHUS (U3UUECKUX TMOHATUH: MarHUTHOE TI0JIe, JIMHUH
MarHMTHOM MHIYKIMHM, OJHOPOJHOE W HEOAHOPOAHOE MArHUTHOE II0JI€, MarHUTHBIN
IIOTOK, NIEPEMEHHBIN NIEKTPUYECKUI TOK, dJIEKTPOMArHUTHOE II0JIE, DJIEKTPOMAarHUTHBIE
BOJIHBI, 3JIEKTPOMAarHUTHbIE KOJe€O0aHMs, paJUOCBs3b, BUAMMBIM CBET; (U3NYECKUX
BEJIMYMH: MarHWTHAas MHIYKLUS, WHAYKTUBHOCTb, IEPHOJ, 4YacTOTa M aMIUIUTyZAA
JIEKTPOMArHUTHBIX KOJI€OaHUH, TOKa3aTeNu PEIOMIICHHSI CBETa;

(GbopMynMpOBaTh, MOHUMATh CMBICI U NPUMEHATH 3aKOH NPEIOMJICHHs CBETa U IPAaBUIIO
JleHua, KBaHTOBBIX IIOCTYJ1aTOB bopa;

OIpEeAEIATh HA3HAYEHUs, YCTPOMCTBA M IPUHLMII ACUCTBHS TEXHUYECKUX YCTPOUCTB:
JIEKTPOMEXaHUYECKUH MHIYKIIMOHHBII reHepaTop MepeMEeHHOro ToKa, TpaHchopmaTop,
KoJsie0aTenbHbII KOHTYP, AETEKTOp, CIIEKTPOCKOII, CIIEKTporpad;

IIOHUMAaTb, OIUCHIBaTb U OOBSACHATH (U3UUECKUE SBICHHS: PaJUOAKTUBHOCTH,
HMOHU3UPYIOLIUE U3ITY4YCHHUS;

JlaBaTh OIpe/eNIeHus/onrucanus (pru3nyeckX MOHATHM: paJMOaKTUBHOCTD, albda-, Oera-
Y raMMa-4acTHIbl; (PU3MYECKUX MOJEJICH: MOJEIN CTPOCHUS aTOMOB, MpeyioKeHHbIe /1.
Tomconom u 3. PesepdopaoM; mpoTOHHO-HEUTPOHHAsE MOAEIb aTOMHOTO s/ipa, MOJIEIb
mporecca JeJIeHUs sApa aroMa YpaHa; (U3MUECKUX BEJIMYMH: IOIJIOLICHHAs [03a
U3IYy4YeHus1, K03 (HUIMEHT KauecTBa, SKBUBAJICHTHAs J103a, IEpPUOJI TI0Iypacnaia;
OLICHMBATH IIEpUOJ IOJIypaclaZa HaxXxOASIIUXCS B BO3JyXe IMPOLYKTOB pacnaia rasa
panoHa,

IPUBOANUTH TMPUMEPHl U OOBACHATH YCTPOMCTBO M HPUHIMI JAEHCTBHS TEXHUYECKUX
YCTPOWCTB M YCTAaHOBOK: cdeTuuk ['eiirepa, kamepa BuibcoHa, my3bsIppKOBas Kamepa,
SIIEPHBIN PEaKTOp HAa MEJICHHBIX HEUTPOHAX;

(GbopMyIMpOBaTh, MOHUMATh CMBICI U MPUMEHSATh: 3aKOH COXPAHEHUs MaccOBOr0 YHcCIa,
3aKOH COXPaHEHUs 3aps/ia, 3aKOH PaJMOAKTUBHOIO pacmaaa, MpaBUjIo CMEICHHUS;
IIOHUMATh CYTh DKCIIEPUMEHTAIbHBIX METOI0OB MCCIIEIOBAHUS YACTHUILI, YKa3bIBaTh COCTaB
u ctpoenre COIHEUHOM CHCTEMBI;

OPUMEHATh (U3NYECKHE 3aKOHBl sl OOBSICHEHUS JBWKeHUs IuiaHeT CoJIHEeYHOH
CUCTEMBI;

IIOHUMATh, YTO CYIIECTBEHHBIMHM IIapaMETpaMH, OTIMYAIOIIMMH 3BE3bl OT IUIAHET,
SIBJIAIOTCSL X MAacChl U MCTOYHUKU SHEPruu (TepMosiIepHbIe PeakIMy B HeApax 3Be3] U
paZloaKTUBHbIE B HEJIpax IUIAHET).

Y4eHHK MOJyYUT BO3MOKHOCTh HAYYHUTHCH:

OCO3HaBaTh LEHHOCTh HAYYHBIX HCCIIEAOBAaHUM, poib (U3UKM B PACHIMPEHUU
MPEJCTaBICHUN 00 OKpYKArOIleM MHUPE U €€ BKJIAJ] B YIyUIIEHHUE KauecTBa KU3HHU;
UCIOJIb30BaTh MPHEMbI MOCTPOEHHs (PU3NYECKUX MOjeJel, Mmoucka u (GpopMyIupoBKU
JIOKA3aTelIbCTB  BBIIABUHYTBIX TMIIOT€3 U TEOPETUYECKUX BBIBOJOB HAa OCHOBE
SMIIMPUYECKU YCTAHOBJIEHHBIX (PAKTOB;

CpaBHUBATh TOUHOCTh U3MEPEHUS (PU3UUECKUX BEJIHMUUH 110 BEIMYMHE UX OTHOCUTEIBHON
IIOTPELIHOCTH IPU MPOBEACHUH NPSIMBIX U3MEPEHUN;

CaMOCTOSITENIbHO TPOBOJANUTh KOCBEHHbIE HM3MEpPEHHs M HCCIeNOBaHUSA (PU3MUYECKUX
BEJIMYMH C HCIOJb30BAHUEM DA3IUYHBIX CIOCOOOB M3MEpeHUs: (pU3MYeCKHX BEIHYUH,



BBIOMPATh CpPEJACTBA HM3MEPEHUS C YYEeTOM HEOOXOAMMOW TOYHOCTH HW3MEPCHHUIA,
000CHOBBIBaThL BBIOOp crocoba W3MEpeHHUs, aJeKBaTHOTO IIOCTABJICHHOW 3ajade,
MPOBOJIUTH OIEHKY JOCTOBEPHOCTH MOJYUYCHHBIX PE3YIbTaTOB;

BOCIIPUHUMATh HMHGOpMaIio (U3HYECKOTO COACpPKAHUSA B  HAYYHO-TIOMYJISIPHOU
JUTEpaType M CpelCcTBaX MacCOBOM MH(OpMaIMU, KPUTUUYECKH OIEHUBATH TOJYUYCHHYIO
“H(pOpMaIIHIO, aHAIM3UPYS €€ CoJIepKaHUE U TaHHbIe 00 NCTOYHUKE HH(OpMAIIUH;
CO3/71aBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIIEHUS O (PU3MUECKHUX SBJICHUSIX Ha
OCHOBE HECKOJIPKMX HWCTOYHMKOB HWH(MOpPMAIIMU, COMPOBOXKAATh  BBICTYIUJICHHE
MPE3CHTAIMEH, YIUTHIBAasi OCOOCHHOCTH ayJAUTOPHUU CBEPCTHUKOB;

HCIOJB30BaTh 3HAHUS O SBJICHUSAX B IIOBCCAHCBHOM JKU3HU [JI1 OOCCIICUCHUS
0e30macHOCTH MpU OOpalieHHH ¢ MPUOOpaMU M TEXHUYECKHUMH YCTPOMCTBAMH, IS
COXPaHEHUS 370POBbs U COOIIOACHHSI HOPM SKOJIOTMUECKOTO MOBEACHUS B OKPYXKAIOIIEH
cpene;

MIPUBOUTH MTPUMEPHI MPAKTHYECKOTO MCIOIb30BaHM (DU3NUCCKUX 3HAHUHN O SBJICHUSX U
(hU3UYECKUX 3aKOHAX; MPUMEPHI UCII0Jb30BaHUS BO30OHOBIISIEMbBIX HCTOYHUKOB SHEPTHUH;
AKOJIOTUYECKHX TMTOCJICICTBUIA HCCIIECIOBAaHUS KOCMUYECKOTO IMPOCTPAHCTB;

pasnMyaTh TPaHUIBI TMPUMEHUMOCTH (U3MYECKUX 3aKOHOB, ITOHUMATh BCEOOIIMIt
xapaktep (yHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpaHEHUS MEXaHHMYeCKOW SHEepruw,
3aKOH COXPAaHEHUS HUMIYJIbCa, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOH COXpPaHEHHS
AJICKTPUYCCKOTO 3apsija, 3aKOH COXPAaHCHHS SHEPrMH B TEIUIOBBIX IIpolieccax) u
OTPaHUYCHHOCTh MCIIOJIH30BaHUS YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena, 3akon Oma
JUTsl ydacTKa 1enu, 3akoH Jxoyns-Jlenna u ap.);

HaXOJUTh aJeKBATHYIO TIPEUIOKEHHON 3afaue (U3NYECKYI0 MOJENb, pa3peuarh
npoOjeMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHWM C HMCIOJB30BAaHUEM MaTEeMaTHYECKOTO
ammapara, Tak ¥ IpH MOMOIIM METOJIOB OLICHKU;

UCIIONIb30BaTh TIOJIyU€HHbIE 3HAHHWS B TIOBCEJHEBHOW JKM3HM TMpPH OOpalIEHUH C
npudbopaMd M TEXHUYECKUMHU YCTPOMCTBAMHU (CUETYMK HOHM3UPYIOIIMX YaCTHII,
JIO3UMETP), JISI COXPAHEHUS 3/I0POBbsI U COOIIOJICHUS HOPM IKOJIOTHYECKOTO MOBECHUS
B OKpY’KaroUIe cpeae;

COOTHOCHUTB PHEPTHUIO CBSI3M AaTOMHBIX sI/IEp € Ae(PEKTOM MaCCHI;

MPUBOJIUTH IPUMEPHI BIUSHUS PAAMOAKTUBHBIX U3JIYYCHUH Ha )KUBBIE OPTaHU3MBI;
MMOHUMATh TIPUHITUIT JCHCTBUS JO3UMETPa U Pa3INyuaTh YCIOBHS €T0 UCIOJIb30BAHUS,
MMOHUMATh HYKOJIOTUYECKHE TPOOJIEMBbl, BO3HHKAIOIINE IPH HCIOIH30BAHUHM ATOMHBIX
AJIEKTPOCTAHIINM, W TYTH PEIIEHUS HTHUX TMPoOJeM, MEePCHEKTHBBI HCIOIH30BAHUS
YIPaBISIEMOTO TEPMOSIEPHOTO CUHTE3A;

YKa3bIBaTh OOIIME CBOWCTBA M OTJIWYHUS TUIAHET 3€MHOW TPYMIBI W TUIAHET-TUTAHTOB,;
Manbix Ted COJTHEYHOM CHCTEMBI M OOJIBIIUX IIJIAHET;

MOJIH30BaThCS KapTOW 3BE3/THOTO Heba MpH HAOIIOICHUAX 3BE3THOTO HEDa;

pas3nuyaTh OCHOBHBIE XapaKTEPUCTHUKH 3Be3[ (pa3Mep, LBET, TEMIIepaTypa) COOTHOCUTH
IIBET 3BE3/IbI C €€ TEMIIEPATyPOii;

pas3nuyaTh TUIIOTE3BI O MPOUCXOXKACHUH COTHEYHOW CUCTEMBI. OOBACHITH CYTh A deKTa
X. Homnepa; popmynupoBaTh U 0OBSICHITH CyTh 3aK0oHa J. Xab0ia



1. Conep:kanune ydyeOHOro mpeaMera

7 KJacce

Beeoenue

®uzuka — Hayka o mnpuponae. Dusnueckue sBiaeHHS. DUMYECKUE CBOMCTBA TeIl.
HaGnronenne wu onmcanue ¢GU3UYECKUX sBIeHUN. @DuU3NUecKWe BENWYMHBL VI3MepeHus
Gu3MYECKUX  BEIWYHMH: JUIMHBI, BpEMEHH, TeMmmeparypbl. ®Dusnueckue  NTPUOOPHI.
MexayHapoHas cucTemMa eIMHHI]. TOYHOCTh U MOTPEUTHOCTh 3MepeHuid. dU3KKa U TeXHUKA.

OPOHTAJIBHAST JIABOPATOPHAS PABOTA

1. OmnpeneneHue MEHbl JIEICHUS U3MEPUTEIBHOTO prudopa.
2. 1. Ilepgonauansvhsie ceedeHus 0 cCmpoeHuu eeuiecmea
Crpoenue BemectBa. ONBITHI, JOKa3bIBAIOUIME aTOMHOE CTPOEHHUE BellecTBa. TeroBoe
JIBKCHHE aTOMOB M MOJIeKyl. bpoyHoBckoe nprkenue. Juddysus B razax, KUIAKOCTIX U
TBEPJBIX Teax. B3aummonaeWcTBUE 4YacTUIl BeEHIECTBA. ATperaTHbIE COCTOSIHHSI BEIIECTBA.
Mopnenu CTpOCHHSI TBEPIBIX TEII, KHUAKOCTEH U Ta30B. OOBSICHEHHE CBOWCTB Ta30B, JKUIKOCTCH H
TBEPABIX TEJ HA OCHOBE MOJIEKYJIIPHOKUHETHYECKUX MPEICTABICHUMN.
OPOHTAIJIBHAA JIABOPATOPHAA PABOTA

3. Ornpezenienre pa3MepoB MaJbIX TEJl.

3. Bzaumooeiicmeusn men

Mexannueckoe nuxeHue. Tpaekropus. Ilyrs. PaBHOMEpPHOE M HEpAaBHOMEPHOE JBHIKECHHUE.
Ckopoctb. I'paduky 3aBUCHMOCTH ITyTU U MOJYJSl CKOPOCTH OT BpeMEHH JBHKeHus. MHepius.
HNueprHocTs Ten. B3ammopeiictBue ten. Macca tena. M3mepenue Maccsl tena. [lmoTHOCTH
BeniectBa. Cuna. Cuna tsoxectu. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. CBsizb Mexny cuion
TSOKECTH UM Maccol Tena. Cuia TsHKECTH Ha JIpyrux IuiaHerax. JluHamomerp. CrnoxeHHe ABYX
CWJI, HAaNpaBJICHHBIX IO OJHON mpsiMoil. PaBHonelcTByromas aByx cui. Cuia TpeHUs.
dusnueckas npupoaa HeOecHbIX Tesl CONHEYHOM CUCTEMBI.

OPOHTAIJIBHBIE JIABOPATOPHBIE PABOTBI 3. M3mepenue mMaccel Tenna Ha phlYasKHBIX

BECaX.

4. N3mepenue oobema Tena.

5. Onpenenenue MIOTHOCTH TBEPIOTO TeNa.

6. 'panynpoBaHue npy>KMHbI U U3MEPEHUE CHJI JUHAMOMETPOM.

7. I3MepeHue cuibl TPEHUS € TIOMOIIBIO IMHAMOMETPA.

3. /lasnenue meepovix meii, HcuOKocmeil u 2a3oe

Hasnenue. J{aBnenue tBepasix Ten. JlaBnenue raza. OObsiCHEHHE JaBJIEHUS ra3a Ha OCHOBE
MOJIEKYJISIPHO-KUHETUUECKUX MpenacTaBieHui. [lepenaua naBieHHs ra3aMM M OKMIKOCTSIMHU.
3akon [lackams. CooOmaromuecs: cocyabl. ATMmocdepHoe aaBieHHe. MeToasl H3MepeHHs
atMocepHoro napineHus. bapomeTp, MaHOMETp, MOPIIHEBOM KHUAKOCTHBIM Hacoc. 3aKoH
Apxumena. Ycnosus maBaHus Ten. BosayxomniaBaHue.

OPOHTAIJIBHBIE JIABOPATOPHBIE PABOTHI

8. Onpenenenre BhITAIKMBAIOIIECH CHIIbI, JEHCTBYIONIEH HA MOTPYKEHHOE B KHUJIKOCTh TENO.

9. BrisicHeHue ycroBUi IIJIaBaHUs TEJA B KUIAKOCTH.

4. Paboma u mouwinocme. Inepeus

Mexanuueckass pabora. MomHocTs. IIpocTbie MexaHu3mbl. MOMEHT CHIBL. Y CIOBUS
paBHOBeCHsI pbluara. «30JI0TO€ MpaBUIO» MexaHuKu. Buasl paBHoBecus. Koaddumument
nose3Horo aevcteus (KIL).



Oneprus. [loTeHunanbHas 1 KUHETUYECKas dHeprus. [IpeBpanienue sHepruu.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

10. Beisicuenue ycioBusi paBHOBecud pbryara. 11. Onpenenenue
KII[I mpu nogbeme Tesa 1o HaKJIOHHOW IJIOCKOCTH.

8 kiacc 1. Tennosvie agnenusn

Tennopoe nBwkeHue. TemnoBoe paBHOBecue. Temneparypa. Buyrpennss sueprus. Pabora u
temionepenaya. TernonpoBoaHocts. Konekius. M3nydenue. KoanyecTBo TemaoThl. Y AenbHas
TEIUIOEMKOCTh. Pacder KomWYecTBa TEIJIOTHI TpPH TEIIOOOMEeHe. 3aKOH COXpaHCHHS U
MpPEBpAICHHS] SHEPTHUH B MEXAaHMYECKUX M TEIUIOBBIX mporeccax. [lmaBneHue u orBeprieBaHue
KPUCTAJUTMYECKUX TeJ. YJenbHas Teruiora ruiaBieHus. Mcnapenne u konnencauus. Kunenue.
Bnaxxnocts BO3myxa. VYnenbHas Teriora mapooOpazoBaHusa. OObsCHEHHE HM3MEHEHHS
arperaTHOr0 COCTOSIHUS BEIIECTBA HA OCHOBE MOJICKYJISIPHO-KUHETHYECKHUX IPEACTaBICHUM.
[IpeoOpazoBanue 3HEPruM B TEIJIOBBIX MallMHax. J[Buratenb BHyTpeHHero cropanus. [lapoBas
typbuna. KIIJI termoBoro apuratens. DKOJIOTHYECKHE MPOOJIEMBI MCIOIB30BAHHS TEILJIOBBIX
MaIIIHH.

OPOHTAIJIbHBIE JIABOPATOPHBIE PABOTDI

1. CpaBHEHUE KOJIUYECTB TEIUIOTHI PYU CMEUTUBAHUU BOJIbI PA3HOU TEMIIEpATypPHI.
2. 3mepeHune yaenbHOM TEIIOEMKOCTH TBEPIOTO TEJIA.
3. 3mepeHue BIIaKHOCTH BO3yXa.

2. DnekmpuuecKkue A61eHUA

OnexTpuzaiys Tenl. J[Ba poja a1eKTpuUecKux 3apsioB. B3anMoneicTBre 3apsyKeHHbBIX Tedl.
[TpoBOIHMKY, AMAIEKTPUKU U TOJYNPOBOAHUKH. DJIEKTPHUUECKOE IOje. 3aKOH COXpaHEHHS
ANIEKTpUYECKOro 3apsaa. JleammocTh 3neKkTpuueckoro 3apsiga. OnektpoH. CTpoeHue aroma.
OnexkTpuueckuil Tok. JleficTBUE 3JEKTPUUYECKOTO IMOJIA Ha 3JIeKTpudeckue 3apsabl. McrouHuku
TOKa. OnekTpuueckass wenb. Cuia Toka. OJEKTPUYECKOE HAmNpsyKeHUE. OJIEKTPUUEcKoe
conpotuBiieHne. 3akoH Owma ans ywactka wnenu. IlocnemoBarenbHoe M HapajuiebHOE
COEZIMHEHHUE MPOBOAHUKOB. PaboTa 1 MOLTHOCTH 3MeKTpUdeckoro Toka. 3akoH Jlxoyns—IJlenna.
Konnencarop. [IpaBuna 6e3onacHocTH mpu padboTe ¢ JIEKTPONPUOOpaMHU.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI

4. COopKa JIeKTPUUECKON 1IeH U U3MEPEHHE CHIIBI TOKA B €€ Pa3IMYHbIX yJacTKax.
5. I3MepeHne HalpshKEHUs Ha Pa3iIUYHbIX y4aCTKAX JIEKTPUYECKOM LIETH.
7. PerynupoBanue cuibl Toka peoctatoM. M3mepeHne conpoTHBIEHUS MPOBOJHUKA
IIPU TIOMOIIY aMIIEPMETPA U BOJIBLTMETPA.
8. H3mepeHne MOIIHOCTH U paboThl TOKA B 3JIEKTPUUECKOI J1aMIIe.
3. Dnekmpomaznumnole aA61eHUA
OneiT Opcrena. MaruutHoe mnosie. MarHuTHOE mojie mpsIMOro TOKa. MarHutHoe moie
KaTymku ¢ TOKOM. [locTrosHHbIE MarHMTB. MarHuTHOE II0JI€ ITOCTOSIHHBIX MAarHUTOB.
MarautHoe mnozne 3emwnn. BsaumopeiictBue MarHuTOB. JlelicTBME MarHMTHOIO IO Ha
IIPOBOJIHUK C TOKOM. DJIEKTPUYECKHI IBUTATEb.
OPOHTAIJIbHBIE JIABOPATOPHBIE PABOTBI

9. COopka 3JeKTPOMAarHuTa U UCTIBITAHUE €T0 JCHCTBUS.
10. 3yueHue 3MeKTpUUYECKOTO ABUTATEIS OCTOSTHHOTO TOKA (Ha MOJIEIH).
4. Céeemoeguie agnenusn



Uctounuku cBeta. [IpsamonnHeliHoe pacnipocTpaHEeHHE CBeTa. Buaumoe NBUKEHHE CBETHIL.
OtpaxkeHue cBera. 3aKOH oTpaxeHusi ceta. Ilnockoe 3epkano. Ilpemomienue cera. 3aKoH
npenomiieHus: cBeTa. JIuH3pl. @DokycHoe paccrosiHue JuH3bl. OnTuyeckas cuia JUH3HL.
N300paxkenust, faBaeMble JTMH30H. [ 11a3 kak ontuueckas cucrema. OnTuyeckue npuoOopsl.

OPOHTAJIbHAS JIABOPATOPHASI PABOTA 11. Ilomydyenue wu300pakeHHS IpH

MIOMOLIH JINH3HI.

9 kJaacc

1. 3akonwl 63aumodeiicmeusn u Osusricenusn men

Marepuansnass Touka. Cucrema orcuera. llepememenne. CKOpOCTh MNPSIMOJIMHEUHOTO
PaBHOMCPHOI'O  ABHIKCHUA. HpSIMOHI/IHCf/’IHOG PAaBHOYCKOPCHHOC JIBHKCHHC: MI'HOBCHHAA
CKOPOCTb, YCKOpEHHE, IepemelieHue. ['papuku 3aBUCMMOCTH KHHEMAaTUYECKUX BEIMYHUH OT
BPEMEHHU MPU PABHOMEPHOM U PAaBHOYCKOPEHHOM JIBHKEHUU. OTHOCUTEILHOCTh MEXaHUYECKOTO
IBUKEHHS. ['eolleHTprueckas U reIMoleHTpuYeckas cUcTeMbl Mupa. VHepruanbHas cuctema
orcueta. 3akoHbl Hetorona. CBoboaHoe najgenue. HeBecoMocTs. 3aKOH BCEMUPHOTO TSATOTEHHUS.
Hmnynbc. 3akoH COXpaHeHUs: uMIyiabca. PeakTuBHOE ABMKEHUE.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI

1. UccnenoBanue paBHOYCKOPEHHOTO IBU)KEHUS 0€3 HaYaJIbHON CKOPOCTH.
2. I3MepeHue yCKOpeHus: CBOOOAHOIO MaJACHHUS.

2. Mexanuueckue Konedanusa u 601Hbl. 36yK

Konebarenbnoe napwxkenue. Konebanus rpysa Ha mnpyxkuHe. CBoOOJHBIE KOJI€OAHUS.
KonebarenbHas cucrema. MasaTHUK. AMIUIMTYy[a, IEpUOJ, dacToTa Konebanuit. [IpeBpamenue
SHEPruM NMpH KojebaTeaIbHOM JBMKEHHUU. 3aTyxarolue kojnebanus. BoiHyKIeHHbIEe KoeOaHMsl.
Pe3onanc. Pacnpoctpanenue koneOanuil B ynpyrux cpenax. llomepeuHble M NpoaosbHbIE
BOJIHBL. JInmHa BosHBI. CBSI3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PacHpOCTPAHEHUS U MEPUOJIOM
(4acToToif). 3ByKOBBIE BOJIHBI.
CxopocTb 3ByKa. BeicoTa, TeMOp ¥ TPOMKOCTB 3ByKa. 9X0. 3BYKOBOU pe30HaHC

OPOHTAIJIbHAS JIABOPATOPHAS PAGLOTA

3. WccnenoBanne 3aBUCMMOCTH TEPUOJA U YaCTOThI CBOOOJHBIX KOJIeOAaHUN MasiTHUKA OT
JJIMHBI €0 HUTH.

3. Dnekmpomaznummnoe noe

OnHOpOoIHOE M HEOJHOPOAHOE MarHUTHOE nose. HanpaieHue Toka U HanpaBiIeHUE JIMHAN
ero MarautHoro nojs. IIpaBuno OypaBunka. OOHapyxeHne MarHUTHOro noisi. [IpaBuio neBoit
pyku. Uaayknus MarHuTHOTO nosist. MarHuTHbI notok. OnbeiTel Mapanes. DneKkTpoMarHuTHas
nHaykuua. Hanpasrnenne mHayknvoHHoro toka. [IpaBuno Jlenna. fIBneHue caMOMHAYKIMH.
[lepemennbrit  Tok. ['eHeparop mepemenHoro Toka. IIpeoOpa3oBaHusi dSHEpruu B
anekTporeneparopax. Tpancdopmatop. Ilepenaua sneKkTpUUYECKON HHEPTUM HAa PacCTOSHUE.
ONEKTpOMarHUTHOE  IoJIe.  ODJIEKTPOMArHUTHbIE  BOJHBL.  CKOPOCTH  PacIpOCTpaHEHMUS
AJIEKTPOMAarHUTHBIX BOJIH. BiMsHME 31€KTPOMarHUTHBIX M3JIYy4EHMH Ha >KMBBIE OPraHU3MBI.
Konebatenbublit KoHTYp. [lonydeHne 31eKTpoMarHuTHEIX KojeOanuil. [IpuHIuIBl pagrocBs3u 1
TENEBUJECHNA. OJEKTPOMarHuTHas mnpupona csera. lIpemomnenue cBera. [lokazarens
npenomienud. Jucnepcus cera. l[Bera Tenm. Tumbl ontudeckux crnekTpoB. [lornomenue u
UCIIyCKaHME cBeTa aToMaMu. [IponcxoxieHne JIMHeNYaTbIX CIIEKTPOB.

®POHTAIJIbHBIE JIABOPATOPHBIE PABOTBI

4. VI3yueHue sIBIEHUS IEKTPOMarHUTHOM MHYKIIUH.



5. HaGmoieHre CIUIOMIHOTO U IMHEHYaThIX CIEKTPOB UCITyCKAHMS.

4. Cmpoenue amoma u amomnozo a0pa

PannoakTHBHOCTh KaK CBHUIETEIBCTBO CIIOXKHOTO CTPOEHHUS aTOMOB. Anbda-, Oeta- u
ramMaunznydenus. Onsitel Pesepdopaa. Snepuas monens aroma. PagnoakTuBHbIE MpeBpaIieHus
aToMHbIX siep. CoxpaHeHHE 3apsSAOBOIO M MAacCOBOTO YHCEN IMPH SACPHBIX peaKLUsX.
OKCrepUMEHTAIbHBIE METOJIbl MCCIeNOBaHus dYacTull. [IpoTOHHO-HEUTpOHHAs MOZENb sjpa.
Ou3nyecKuil CMBICH 3apsI0BOT0 U MaccoBoro uucen. M3oromnsl. [IpaBuna cMmenienus ans anbda-
u Oera-pacnajza Mpu sACPHBIX peakUMsIX. DHEPrus CBSI3U 4acTull B sape. JleneHue siiep ypasa.
Llennas peaknms. SmepHas >HepreTuka. ODKOJIOTUYECKHE TPOOJIIeMbl pabOThI  aTOMHBIX
anektpoctanuuii. Jlosumerpus. Ilepumon mnomypacmnana. 3akoH pPaJHOAaKTHUBHOTO pacmaja.
Biusinue paginoakTUBHBIX U3JTYYEHUM HA KUBBIE OPTaHU3MBI.
TepmosinepHas peakuus. Uctounuku sHepruu ComHIA U 3BE3/T.

OPOHTAIJIbHBIE JIABOPATOPHBIE PABOTDI

6. M3MepeHne eCTeCTBEHHOTO PaIualliOHHOTO (JOHA JO3UMETPOM.

7. I3y4yenHwue JeneHus saapa aroMa ypana mo (pororpadguu Tpekos.

8. Ouenka nepuo/ia moiaypacnazia HaXosSIIUXCs B BO3AyX€e MPOIYKTOB paciajia ra3a pajoHa.
9. M3yueHue TpEKOB 3apsSHKEHHBIX YACTHIL 110 TOTOBBIM (OTOTrpadusiM.

5. Cmpoenue u 360n10uyun Beenennoii

CocraB, ctpoeHue u npoucxoxaeHue CoyiHeuyHOM cuctembl. [lnaHeTsl m Manible Tena
Conneunoil cucrembl. CTtpoeHue, uziydeHue U 3Boironuss ConHua u 3Be3n. CTpoeHue u
sBoroLMs BeenleHHOo.

II. TemaTn4yeckoe NJIAHNPOBAHHE C YKa3aHHEM KOJIHYECTBA 4acoB,
OTBOAMMBIX HA OCBOCHHUE KAKA0M TeMbI

7 kaacc (68u4)
Ne Tema KommuecTBo
/1 4acoB
1. Baenenue 4
2. [lepBOHa4aIbHbIE CBEACHMS O CTPOSHUU BEIllECTBA B
3. BsaumopelicTBre Tel 21
4, JlaByieHre TBEPBIX TEJl, )KUJKOCTEH U Ta30B 23
5. PaboTa 1 MOIITHOCTh. DHEprus 13
6. PesepBHOE BpeMs 2
BCEI'O HACOB 68
8 kuacc (68 u)
Ne Tema KomnuaectBo
n/n JacoB
1. TennoBbIe SIBICHUS 24
2. JIEKTPUUECKUE SIBICHUS 32
3. CBETOBBIC SIBJICHUSI 10
4, Pe3epBHOE Bpemst 2
BCET'O YACOB 68




9 kaacc (66 u)

Ne Tema KommuecTBo

n/m 4acoB

1. 3aKOHBI IBKEHUS U B3aUMOIENCTBUS TEN 24

2. Mexanndeckue KoaeOaHus U BOJIHEI 13

3. DJIEKTPOMArHUTHOE T10JIC 19

4. CtpoeHue aTomMa ¥ aTOMHOTO spa 8
Peseps 4
BCEI'O HACOB 68




