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INOACHUTEJIBHASA 3ATIMCKA

Pabouas nporpamma cocraBieHa Ha OCHOBE:

e CtangaptoB HoBOro nokosieHuss ®I'OC ocHOBHOTO 00111€TO 00pa30BaHNUs,

e[Ipumepnoii mnporpammel 1o ¢usuke (I[Ipumepnas ocHoBHas oOpa3oBaTesbHAS
nporpamMMa OCHOBHOT'O 0011ero oopa3oBanus, [ DeKTpOHHbIH pecypc, http//fgosreestr.ru]);

o Gunonoruy, H. B. ®usuka. 7—9 knaccel : pabouas nmporpamma k auaun YMK A. B.
[Teprrmkuna, E. M. I'yTHUK : yueOHO-MeToanueckoe nmocoodue / H. B. ®umonosuy, E. M.
['yrauk. — M. : Ipoda, 2017

e OeiepanbHOIrO MepevHsi y4eOHUKOB, YTBEPKICHHBIX, PEKOMEH/IOBAaHHBIX (IOMYIIICHHBIX )
K HCIOJb30BaHHI0O B 00pa3oBaTeNbHOM IIpollecceé B OOpa3OBaTEIbHBIX YUPEKICHUSX,
peanu3yomux MporpaMmMsl 0011ero oopa3oBaHus,

o yueOHUK A.B. [1€ppimkun «Duzuka7»

o yueOHUK A.B. I1€ppimkun «DPu3ukad»

o yueOHUK A.B. I1€ppimkun «DPu3ukad»

Llenu uzyuenua pusuku 6 0cHoO6HOI WKOIE C1edyIouUe:

® YCBOGHHE y4YaIlUMUCS CMbICIa OCHOBHBIX IMOHATUN M 3aKOHOB (DU3MKH, B3aUMOCBSA3H
MEX]ly HUMU;

¢ (hopMupoOBaHHE CUCTEMBI HAYYHBIX 3HaHUH O NPUPOJIE, €€ PyHIaMEHTAIBHBIX 3aKOHAX
JUI IOCTPOCHMS IPEJCTAaBICHUS O (pU3MUECKON KapTUHE MUPA;

e cucTeMaTH3alus 3HaHUH 0 MHOT000Opa3uy 0ObEKTOB U SIBJICHUN IPUPOJIBI, O
3aKOHOMEPHOCTSIX MPOLIECCOB U 0 3aKOHAX (PU3MKU IJI1 OCO3HAHUS BO3MOKHOCTH Pa3yMHOI'O
WCIIOJIb30BaHUs JOCTHKEHUH HAyKH B TaJIbHEUILIEM Pa3BUTHH LIMBUIIN3ALIN;

¢ popmupoBaHue YOSKIEHHOCTH B TO3HABAEMOCTH OKPY>KAIOILIEr0o MUPa U JJOCTOBEPHOCTH
HAy4YHBIX METOJIOB €T0 U3Y4YCHUS,;

® OpraHu3alus HKOJIOTHYECKOT0 MBIIIIEHUS U [IEHHOCTHOI'O OTHOIIEHHUS K IPUPOJIE;

® pa3BUTHE MTO3HABATEJIbHBIX HHTEPECOB U TBOPUECKUX CIIOCOOHOCTEHN yJalIuxcs, a TaKxKe
UHTEpeca K PaCHIMPEHUIO U YIIyOlIeHn o (U3NYecKUX 3HaHUI 1 BbIOOpA (GU3UKHU KaK
npo(UIBLHOTO MpeIMeTa.

JocTkenue neneit ooecrednBaeTcs pelieHueM CIeIyoIuX 3a1au:

© 3HAKOMCTBO yYallIUXCS C METOI0M HayYHOIO MTO3HAHUS U METOAAMHU HUCCIIEI0OBaHUS
00BEKTOB U SIBIICHUH MPUPOIBI;

e IpHOOpEeTEeHNE yYalIUMHUCS 3HAHUIM 0 MEXaHUYECKHX, TETJIOBBIX, 3JIEKTPOMAarHUTHBIX U
KBAHTOBBIX SIBJICHUSX, (PU3MUECKUX BEIIMYMHAX, XaPAKTEPU3YIOLIUX 3TH SIBICHHUS;

¢ hopMupoOBaHHE y yYalllUXCsl YMEHUH HAOMI01aTh IPUPOJIHBIE SIBICHUS U BBITIOJIHAThH
OTIBITHI, Ja0OpaTOpHbIE Pa0OTHI U AKCIIEPUMEHTAIbHBIE UCCIIEIOBAaHUS C UCIIOJIb30BaHHEM
M3MEPUTENIbHBIX TPUOOPOB, IMUPOKO MPUMEHSEMBIX B TPAKTHUECKOH KU3HH;

® OBJIQJICHUE YUALTUMHCS TAKUMH OOIIIEHayYHBIMU MOHATHAMH, KaK IPUPOJIHOE SBICHHUE,
HIMIIUPHYECKU YCTAHOBIIEHHBIN (akT, mpobiema, TUIIoTe3a, TEOPETUUECKUH BBIBOJI, pE3yIbTaT
HKCIIEPUMEHTAIIBHON IPOBEPKH;

® [IOHMMaHHE yYaIllMMUCS OTJIMYMNA HAY4YHBIX JaHHBIX OT HEMPOBEPEHHON HH(OpMaIuy,
LIEHHOCTH HAYKH JJIS1 YAOBJIETBOPEHUS OBITOBBIX, IPOM3BOICTBEHHBIX U KYJIbTYPHBIX
NoTpeOHOCTEHN uenoBeKa.

JlaHHBI Kypc SBISETCS OJHUM U3 3BEHHEB B (POPMHPOBAHUU €CTECTBEHHO-HAYYHBIX
3HAHWH yJaluxcs Hapsay ¢ Xumuen, ouosorueid, reorpadueii. [TpuHIIMI mocTpoeHHUs Kypca
— oObenuHeHHE H3y4aeMbIX (PaKTOB BOKPYr OOIIMX (PU3MYECKHX HJEH. ITO MO3BOIMIIO
paccMaTpuBaTh OTIEIbHBIE SBICHHMS M 3aKOHBI, KaK YacTHbIE clydaun Oozee o0OLIMX



MOJIOKEHUH HayKH, YTO CIIOCOOCTBYET INMOHHMMAaHHMIO MaTephalia, Pa3BUTHIO JIOTMYECKOTO
MBILIIEHHS], & HE IPOCTOMY 3ay4UBaHHIO (PAKTOB.

W3ydyeHne cTpoeHHUs BElIeCTBA B 7 KJAcCe€ CO3JAeT IMPEACTABICHUS O I103HABAEMOCTH
SBJICHUH, UX O0YCIIOBIEHHOCTH, O BO3MO>KHOCTU HENPEPBIBHOTO YIIyOJI€HUS U NOMOIHEHUS
3HaHUM:

® MOJIEKYJIa — aTOM; CTPOCHHE aTOMa — 3JIEKTPOH. Jlajiee 9TH 3HaHUS UCIOJIB3YIOTCS IIPU
U3y4EHHH MAacChl, IUIOTHOCTH, NABJICHUs Ta3a, 3akoHa [lackans, oOBsSICHEHHHM W3MEHEHUS
aTMOC(EPHOTO JaBJICHUS.

B 8 xitacce nmpoaomxaeTcs UCIOIb30BaHUE 3HAHUI O MOJIEKYJIaX IPH U3YUYE€HUHU TEIIOBbIX
apiieHud. CBeAcHMs 110 DJIEKTPOHHOW TEOPUM BBOIATCSA B paslene «IEKTPUYECKUE
ABJIeHU». Jlanee u3ydaroTcs 3IEKTPOMArHUTHBIE U CBETOBBIE SIBJICHHUS.

Kypc ¢usuku 9 knacca pacmupsier u cucreMaTu3upyeT 3HaHUA 10 (PU3MKe, IOJTydYEeHHbIE
yuyaumucs B 7 1 8 kjlaccax, HOJHUMAas X Ha YPOBEHb 3aKOHOB.

HoBbiM B cojepxaHuum Kypca 9 Kkiacca SBISIETCS BKJIIOUEHHE acTpo(U3MUECcKOro
MaTepuaia B coorsercTBuu ¢ TpedoBanusimu @I'OC O0O0.

1.INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSA YYEBHOI'O IIPEJIMETA

[Tnanupyemsble pe3ynbTaThl U3ydeHus yueOHoro npeameta «dusuka» 7 - 9 kinaccax:

JTuunocmuvimu pezynromamamu o0ydeHus (prU3MKe B OCHOBHOH IIIKOJIE SIBIISIOTCS:

¢ chopMHpOBaHHOCTH MO03HABATEJIbHBIX HUHTEPECOB Ha OCHOBE pa3BUTHUSA
MHTEJJIEKTYaJIbHBIX ¥ TBOPUYECKHUX CIIOCOOHOCTEH ydanuxcs;

® yOSKICHHOCTh B BO3MOJXKHOCTH IIO3HAHHUS MPHPOJIBI, B HEOOXOJUMOCTH Pa3yMHOTO
WCIOJb30BaHUS JIOCTMKEHH HAayKM M TEXHOJOTHM I JAJbHEHIIEro pa3BUTHS
YeJI0BEYeCKOro 00IIEeCTBa, YBaKEHUE K TBOPIIAM HAyKH M TEXHUKHU, OTHOIIIEHHE K (PU3MKE KaK
AIIEMEHTY 00I11eUeI0BEUYECKOM KYJIbTYPHI,

® CaMOCTOSITEIBHOCTh B IPUOOPETEHUH HOBBIX 3HAHUHN U MPAKTUYECKUX YMEHHIA;

® TOTOBHOCTH K BBIOOPY JKM3HEHHOTO MYTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMHU
Y BO3MOXKHOCTSIMU;

® MOTHBAIUSl 00pa30BaTENbHON JEATEILHOCTH IIKOJHPHHUKOB Ha OCHOBE JIMYHOCTHO-
OPUEHTHPOBAHHOI'O MOAXO0AA;

e popMUpOBaHUE IIEHHOCTHBIX OTHOIICHUM JAPYT K JIPYTy, YUUTEIO, aBTOPAM OTKPBITHI U
n300peTeHm, pe3yabTaTaM 00ydeHHsI.

Memanpeomemnvimu pezyromamamu oo6ydeHus Gu3rKe B OCHOBHOM IIKOJIE SBISIOTCS:

® OBJIaJICHUE HABBIKAMH CAMOCTOSITEJILHOTO MPHOOPETEHUSI HOBBIX 3HAHHM, OpraHU3aIllud
y4eOHON JesATeTbHOCTH, TOCTAaHOBKHU IIeJIeH, TUTAaHUPOBAHMS, CAMOKOHTPOJISI M OIICHKH
pEe3ynbTaTOB CBOEH JEATEIbHOCTH, YMEHUSIMHU MPEABUACTh BO3MOXKHBIE PE3YJbTAThl CBOUX
JICCTBUI;

® IOHUMAaHKE Pa3INYUi MEXTy UCXOMHBIMU (DAKTAMU W TUIIOTE3aMH TSl UX OOBSCHEHHUS,
TEOPETUUYECKUMH MOJICTISIMU U peaTbHBIMU OOBEKTaMH, OBIAJCHUE YHHBEPCATbHBIMU
y4eOHBIMU JIEUCTBUSIMHU Ha TPUMEpax THUIMOTE3 Il OOBSICHEHHS W3BECTHBIX (DAaKTOB M
AKCIIEPUMEHTAILHON MPOBEPKH BBIIBUTAEMBIX TUTIOTE3, pa3pabOTKU TEOPETUIECKUX MOAENei
MPOLECCOB WIIH SIBJICHUI;

¢ popmupoBaHUE YMEHUN BOCIPUHUMATh, MepepadaThiBaTh U MPEABIBIATh HH(DOPMAIIUIO
B CJIOBECHOH, 0O0pa3HOW, CHUMBOIWYECKOi (Qopmax, aHAIM3UPOBATh U TiepepabaThiBaTh
MOJIYYeHHYI0 HWH(OpPMAIMI0O B COOTBETCTBHHM C IIOCTAaBJICHHBIMH 3aJladyaMU, BBIICIATH
OCHOBHOE€ COJIEp:KaHHE MPOYUTAHHOTO TEKCTa, HaXOJUTh B HEM OTBEThl Ha MOCTAaBJICHHBIC
BOIPOCHI U U3JaraTh €ro;

® [IPUOOPETEHUE OMbBITA CAMOCTOSTEIILHOTO TMOWCKA, aHAIMW3a M 0TOOpa MH(GOpPMAIMH C
UCIIOJIb30BAaHUEM PA3IMYHBIX HCTOYHUKOB M HOBBIX HMH(OPMAIMOHHBIX TEXHOJOTHH IS
pelleHus Mo3HaBaTeNlbHbIX 33/1a4;



® pa3BUTHUE MOHOJIOTUYECKOM M JUAJIOTMYECKOM pEYH, YMEHHUs BBIPAXKATH CBOU MBICIH U
CHOCOOHOCTH BBICIIYIINBATh COOECEHHMKA, IOHUMATh €ro TOYKY 3pEHMsl, IPU3HABAThH IIPABO
JIPYroro 4ej0BeKa Ha THOE MHEHHUE;

® OCBOCHHE ITPUEMOB JCICTBUI B HECTAHIAPTHBIX CUTYalUsAX, OBJIAICHUE 3BPUCTUYECKUMHU
METOaMU peLIeHus IpolIeM;

e hopMupoBaHre yMeHUI paboTaTh B TPYIIE C BHIIOIHEHUEM PA3IMYHBIX COIMAIBHBIX
pOJICH, MPEACTABIATh U OTCTauBaTh CBOM B3TJISABI U YOSKICHUS, BECTU AUCKYCCHIO.

Ilpeomemmnvie pesynomamor o0ydyeHUs (PU3UKE B OCHOBHOM INKOJIE INpEACTaBIEHbl B
COZIEpKAaHUU Kypca 110 TEMaM.

OOecnieunTh  JOCTHXKEHHE  IUIAHUPYEMBIX  pPE3yJIbTaTOB  OCBOEHUS ~ OCHOBHOM
00pa30BaTeIbHOI POrpaMMBbl, CO3/1aTh OCHOBY JIJIsl CAMOCTOSTEIBHOIO YCIEIIHOTO YCBOCHUS
0o0y4yaroIMMUCST HOBBIX 3HAHWUH, YMEHUH, BUIOB M CHOCOOOB JAEATENbHOCTH JIOJIKEH
CHUCTEMHO-/IETEIIBHOCTHBIN IMOAX0A. B COOTBETCTBUM € 3TUM ITOAXOAOM UMEHHO aKTUBHOCTh
o0yyaroImuxcsl MPU3HACTCd OCHOBOM JOCTHMXKEHMS pa3BUBAIOUIMX Lenell oOpa3oBaHUsS —
3HaHMUS HE IMEpellaloTCsi B TOTOBOM BHJAE, a J00BIBAIOTCS YYallUMHUCS B IIpOLECCE
IIO3HABATEJILHON 1E€ATEIbHOCTH.

OpHUM W3 TMyTel MOBBIIMICHUS MOTHBAMU U 3()(EeKTUBHOCTH y4eOHOW AEATENBHOCTH B
OCHOBHOM WIKOJIE SBJISETCS BKIIOYEHHE YYAIIUXCS B y4eOHO-HCCIEIOBATENbCKYIO U
IPOCKTHYIO ICATEIbHOCTh, KOTOPAsk HIMEET CIIEAYIOIINEe OCOOCHHOCTH

elleIM M 3aJayd D3TUX BHUAOB JEATCIBHOCTH Y4YalIUXCA ONPEHEIAIOTCS Kak HX
JUYHOCTHBIMU MOTHBAMH, TaK U COLHUAIBHBIMU. DTO O3HAYaeT, YTO Takas AEATEIbHOCTb
JOJDKHA OBITh HampaBjeHa HE TOJIBKO Ha TIOBBIIICHWE KOMIIETEHTHOCTH TOJPOCTKOB B
IOpeIMETHOM 00JacTH ONpeAeTeHHbIX YYeOHBIX IMCLMIUIMH, HE TOJIBKO Ha pa3BUTHE HX
CIIOCOOHOCTEH, HO M Ha CO3/1aHUE MTPOJYKTA, UMEIOLIET0 3HAUMMOCTh /IS IPYTHUX;

® yueOHO-UCCIIEIOBATENNbCKAs U MPOEKTHAsE JESATEIbHOCTh JIOJKHA OBITh OpPraHU30BaHa
TakuM 00pa3oM, YTOOBI ydalluecs CMOTJIM PEaln30BaTh CBOM MOTPEOHOCTH B OOIIEHUH CO
3HAUUMBIMH, pe(EepeHTHBIMU TpYNIaMU OJHOKJIACCHUKOB, yuutened u T. nA. Crpost
pa3IMYHOIO pOJa OTHOLICHUS B XOJE LIEJICHANIPABIECHHOM, IIOMCKOBOH, TBOPYECKOH U
IIPOJYKTUBHOW JIEATEIIBHOCTH, IOAPOCTKH OBJIAJIEBAOT HOPMAamMu B3aMMOOTHOILIEHUN C
pasHBIMH JIIOJIbMH, YMEHHSMH TEpeXOJUTh OT OJHOIO BHJA OOLIEHHS K JApYromy,
NPUOOPETAIOT HABBIKK HWHIUBUIYAIbHONW CaMOCTOSTENbHOM pabOoThl U COTPYAHMYECTBA B
KOJUIEKTUBE;

eopraHuzanus  y4eOHO-HCCIEAOBATEIbCKUX U  MPOEKTHBIX  paboT  MIKOJIbHUKOB
o0OecrieunBaeT COYETaHWE PA3IUYHBIX BUOB IO3HABATEIbHON JIEATENBHOCTH. B 3THX BHAax
NeSITeIbHOCTH MOTYT OBITh BOCTPEOOBaHBI MPAKTHUECKH JIHOOBIE CIOCOOHOCTH TMOAPOCTKOB,
peaNnn30BaHbl JINYHBIE IPUCTPACTUS K TOMY WJIH HHOMY BUY J€ATE€IbHOCTH.

2.COAEPKAHUME YYEBHOI'O ITPE/IMETA

7 kaacce (70 4, 2 4 B HeeN110)

BBenenue

O®usznka — Hayka o npupone. dPuznuueckue sBiaeHus. Du3MUecKUe CBOWCTBA Tell.
HaGmronenne w omnmcanue ¢(u3MYecKux sBIeHUN. Duznueckwe BeNWYMHBL V3MepeHus
bu3MYeCKUX  BEIMYMH: JJIUHBI, BpEeMEHH, Temmeparypbl. @usudeckue MPUOOPEHL.
MexnyHapoaHasi cUCTeMa €IWHHUI. TOYHOCTh M TOTPEIIHOCTh H3MepeHuu. Pusumka u
TEXHUKA.

®POHTAJIBHAS JIABOPATOPHAS PABOTA

Omnpenenenue 1eHbI JeIeHUs U3MEPUTEILHOTO MPUOOpa.

IIpeomemnvimu pezynromamamu 00y4eHUs 10 JTAHHOU TEME SBIISIFOTCS

¢ MOHUMaHKe (PU3NIECKUX TEPMUHOB: TEIIO, BEIIECTBO, MATEPHSI;

®yMEHUE NPOBOIUTH HaOMIOAEHUS (UBNYECKUX SIBICHUN; W3MEpATh (PU3UUECKUE
BEJIMYMHBI: PACCTOSIHUE, MPOMEXKYTOK BPEMEHH, TEMIIEPATypy; ONPEACNSATh LIEHY JeJIeHUs

4



IHIKaJIbl TPUOOpa € YIETOM MOTPELTHOCTH U3MEPEHUS;

® [[OHUMaHKE POJIM YUEHBIX HAlleW CTpaHbl B Pa3BUTHU COBPEMEHHOW (DM3UKU U BIUSHUHU
Ha TEXHUYECKUW U COLMAIIBHBIN IIPOrpeCC.

ITepBoHaya/bHBIC CBEICHUSI O CTPOCHUH BelleCTBA

Crpoenue BemiectBa. OmbITHI, JOKa3blBalOIIME aTOMHOE CTPOEHHUE BEIIECTBA. TeIioBoe
JBIDKEHUE aTOMOB M MoJieKyJl. bpoyHoBckoe nBuwxkenue. uddysus B rasax, mHUIKOCTIX U
TBEpAbIX Tenax. B3ammoneilcTBue yacTHll BellecTBa. ATpEraTHble COCTOSIHUS BEIIECTBA.
Mogenu cTpoeHHs TBEpAbIX Teld, >XuUAKocTel U ra3oB. OObsICHEHHE CBONCTB TIa30B,
KUAKOCTEN U TBEP/BIX TEJl HA OCHOBE MOJIEKYJIIPHO-KMHETUYECKUX ITPEICTABICHUM.

®POHTAJIbHASA JIABOPATOPHAS PABOTA

Onpenenenue pasMepoB MalbIX TEN.

Ilpeomemnvimu pezynomamamu 00y4eHus 10 JAHHOW TEME SABIISFOTCS:

® [IOHUMAHKWE M CIIOCOOHOCTh OOBSCHATH (u3mueckue sBiieHUs: MU y3us, OobIIas
CKMMAaEeMOCTh Ia30B, MaJlas CAKUMAEMOCTD KMJIKOCTEH U TBEPABIX TE;

® BJIaJICHUE KCIIEPUMEHTAIBHBIMA METOIaMU UCCIIEJOBAHMS IIPU OINPENEICHUH Pa3MEpOB
MaJIbIX Tel,

® [[OHMMaHHE TPUYUH OPOYHOBCKOTO JIBUKCHHUS, CMAuMBAaHUS W HECMAYUBAHHS TEI;
pa3auuMsl B MOJIEKYJISIPHOM CTPOEHHMM TBEPABIX TEJ, )KUAKOCTEN U T'a30B;

e yMeHue noib3oBarbess CH u nepeBoauTh eIMHULIBI U3MEpeHUs. (PU3NUYECKUX BEJIUYUH B
KpaTHBIE U JI0JIbHBIE €IUHULIBL,

® yMEHHE HCIIOJIB30BATh MOJYYCHHbIC 3HAHHWS B TOBCEAHEBHOW >XKM3HU (OBIT, SKOJIOTHS,
OXpaHa OKPY>KaloIe cpeibl).

B3anmoneiicTBuA TEJI

Mexannueckoe nBuxkeHue. Tpaekropus. Ilyte. PaBHOMEpHOE UM HepaBHOMEPHOE
nswkenue. Ckopoctb. ['paduky 3aBUCHMOCTH HYTH W MOAYJS CKOPOCTH OT BpPEMEHHU
newxeHns. Muepuumsa. WMueptHocTts Ten. B3ammopeincteue ten. Macca tena. M3mepenue
Mmaccsl Tena. [InotHocTs BenjectBa. Cuna. Cuna tskectu. Cuna ynpyroctu. 3akoH ['yka. Bec
Tena. CBsI3b MEXAY CWION TsDKecTH M Maccod Tena. Cuia TSDKECTH Ha JIPYrux IJIaHeTax.
Junamomerp. CiiokeHHE ABYX CHJI, HalPaBJIEHHBIX 10 OJHOM NpsMoil. PaBHozaelcTByrOmas
nByx cuil. Cuna tpenus. ®usnueckas npupoaa HebecHbIX Tea COMHEYHOH CUCTEMBI.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTDI

W3mepeHne Macchl Tela Ha phlYakHbIX Becax.

N3mepenue oobema Tena.

Omnpenenenue MIOTHOCTH TBEPOTO TeNa.

I'pagynpoBaHue NpyKMHBI U U3MEPEHNE CHII JUHAMOMETPOM.

W3mepeHue cuibl TPEHUS ¢ IOMOIIbIO THHAMOMETPA.

Ilpeomemnvimu pezynomamamu 00y4eHus MO0 JaAHHOW TEMe SBIISIOTCS:

® IOHUMaHHE U CIIOCOOHOCTh OOBACHATH (PU3NUECKHE SBICHUS: MEXaHUUECKOE BUKECHHE,
pPaBHOMEPHOE U HEPAaBHOMEPHOE JIBUKEHUE, UHEPIIUS, BCEMUPHOE TATOTEHUE;

® YMEHHE U3MEPATH CKOPOCTh, MACCY, CUITY, BEC, CUIIy TPEHMSI CKOJIbKEHUS, CUIy TPEHHUS
KaueHHs, 00beM, MIIOTHOCTh TeJla, PaBHOJIEHCTBYIOIIYIO ABYX CHJI, IEHCTBYIOMIMX Ha TEIO U
HAIPABJICHHBIX B OJITHY U B IPOTUBOINOJIOKHBIE CTOPOHBI;

® BJIaJICHHE 3KCIEPUMEHTAIbHBIMU METOJaMH UCCIIEOBAHUS 3aBUCUMOCTHU: MPOUIEHHOTO
MyTU OT BPEMEHH, YITUHEHUS MPYXUHBI OT MPUIIOKEHHON CUJIbI, CUJIBI TSDKECTH Tela OT €ro
Macchl, CHJIBl TPEHHUS CKOJIBXKEHHA OT IUIOUIaJd CONPUKOCHOBEHUS TEI U  CHIIbI,
MPHKUMAIOIIEH Telo K MOBEPXHOCTH (HOPMAIBHOT'O JIaBJICHUS);

® [[OHUMAaHHE CMBICIIa OCHOBHBIX (PM3UYECKUX 3aKOHOB: 3aKOH BCEMHUPHOTO TATOTCHHS,
3aKoH ['yka;

® BJIaJICHUE CIIOCOOAMHU BBIIIOJHEHUSI PAcueTOB IIPH HAXOXKAECHUHU: CKOPOCTH (cpenHei
CKOpPOCTH), IYTH, BPEMEHHM, CHUJIbI TSKECTH, Beca Tela, INIOTHOCTU Tena, 00beMa, Macchl,
CUJIBl YIIPYTOCTH, PaBHOACUCTBYIOLIECH ABYX CHUJI, HAIIPABIICHHBIX I10 OJAHOU IIPSMOIL;
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® YMEHHE HAXOAHUTh CBSI3b MEXKIY (PU3NYCCKUMHU BEITUUYMHAMU: CHIIOW TSDKECTH U MacCOM
Tena, CKOPOCTH CO BPEMEHEM M IyTeM, IUIOTHOCTH Tejla C €ro mMaccoil u o0beMoM, CHIION
TSXKECTU U BECOM TEIa;

® yMEHHeE MepeBOIUTh (PM3NYECKUE BEIMYUHBI U3 HecucTeMHbIX B CU 1 Ha000poT;

® [IOHMMAaHHE [PUHUMUIIOB JIEWCTBUS JAMHAMOMETpPA, BECOB, BCTPEYAIOIIUXCA B
MOBCEIHEBHOM JKU3HH, U CIIOCOO0B o0ecrieueHrs 6€30MacHOCTH MPU UX UCIIOJIB30BaHUU;

® YMCHHE HCIOJIb30BaTh IMOJIYYCHHBIC 3HAHUS B MOBCEIHEBHOH XU3HU (OBIT, YKOJIOTHS,
OXpaHa OKPY>Kaloleu cpeibl).

JlaBJjieHre TBEPAbIX TeJl, JKMJIKOCTEH U ra3oB

Hasnenue. JlaBnenue TtBepapix Ted. [laBnenue raza. OObsCHEHHE MAaBJIEHUSI ra3a Ha
OCHOBE MOJIEKYJISIPHO-KUHETUYECKUX TnpenacraBieHuid. Ilepegauya naBineHus razamu U
xuakoctsmu. 3akoH Ilackams. Coobmatomuecs cocyapl. ATMochepHoe naBieHue. MeToabl
u3MepeHus atMochepHoro AaBieHus. bapoMerp, MaHOMETp, MOPIIHEBOI KUIKOCTHBIN HACOC.
3akoH Apxumena. YciaoBusl miaBaHus Tell. Bo3zayxomnnaBaHue.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTbI

OrpeziesieHne BHITAIKUBAIONIEH CHITBI, ACHCTBYIOIIEH HA MOTPYKEHHOE B KHUAKOCTH TEIIO.

BolsicHeHMe yclI0BUi TU1aBaHUs Tela B )KUAKOCTH.

IIpeomemnvimu pezynromamamu 00y4eHUs 10 JTAHHOU TEME SBIISIIOTCS:

® [IOHUMaHHE U CIOCOOHOCTb OOBSACHATH (PU3MYECKHUE SBICHUS: aTMOC(hEepHOe IaBleHUE,
JABJICHUE JKUJIKOCTEM, Ta30B U TBEPAbIX Te€J, IUIaBaHUE TeJll, BO3AyXOIUIABaHUE,
PaCTIONIOKEHUE YPOBHS JKUJIKOCTH B COOOIMIAIONINXCS COCYNax, CYIIECTBOBAHHME BO3IYITHOU
000104k 3eMITI0; CIOCOOBI YMEHBIICHHS U YBEIIMUCHUS 1aBIICHUS;

® YMCHHE HU3MEPSATh: aTMOCPEpHOE NaBJIICHHE, NIABJICHHE XHIKOCTH HA JIHO U CTCHKH
cocyna, cimry Apxumena;

®BJIAJICHUE OKCIEPUMEHTAIIbHBIMA METOJAAMH MCCIIEOBAaHUS 3aBUCUMOCTH: CHJIbI
Apxumena oT oObeMa BBHITECHEHHOU TEIOM BOJbl, YCIOBUH IJIaBaHUS Tela B KUAKOCTH OT
JIEWCTBUSI CHIIBI TSKECTH M CUJTBI ApXuUMena;

® IOHUMaHHE CMBICIIa OCHOBHBIX (U3MYECKUX 3aKOHOB W yMEHHE NPHUMEHATh WX Ha
MpakTuKe: 3akoH [lackans, 3akoH Apxumena;

e IOHUMaHHE MPHUHIUIIOB JACWCTBHUs OapoMmeTpa-aHEepouaa, MaHOMETpa, MOPIIHEBOTO
KUJAKOCTHOTO HAacoca, TUAPABINYECKOTO Mpecca U Coco00B oOecreueHus: 6e30MacHOCTH MPU
WX UCTIOJIb30BaHUH;

® BIIQJICHHE CIIOCOOAMH BBIMOJHEHHUS PAcUeTOB JJsi HAXOXKACHUS: TaBJICHUS, TaBICHUS
JKUJKOCTH Ha JHO U CTEHKH COCyda, CHIIbl ApXUMeJa B COOTBETCTBHM C IOCTaBJICHHOMH
3a/1auell Ha OCHOBaHUU UCIIOJIb30BAHUS 3aKOHOB (DPU3HKH;

® yMEHHE HCIOJIb30BaTh IMOJYYCHHbIC 3HAHUS B MOBCEIHEBHON XU3HU (IKOJIOTHUS, OBIT,
OXpaHa OKpY>Karolleu cpebl).

Padora u MomHOCTh. JHEPIrus

Mexannueckas pabora. MomuocTh. [IpocThie MexaHu3Mbl. MOMEHT CHJIBL Y CIIOBUS
paBHOBecHsl pblyara. «30JI0TO€ MpaBUiIo» MexaHUKu. Buabl paBHoBecus. Koadduument
nonesnoro neiictBus (KIIM). Dneprus. IloreHuuanpHass W KHHETHYECKas HHEPTUs.
IIpeBpaienue 3Heprum.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTbI

BrlsicHeHHe yCI0BHSI paBHOBECHS phluara.

Onpenenenne KII/I npu nogbeme Tena no HaKJIOHHOW MJIOCKOCTH.

IIpeomemnvimu pezynromamamu 00y4eHUs 10 TAHHOU TEME SBIISIFOTCS

®[IOHUMAHHE W CIHOCOOHOCTh OOBSICHATH (DU3MUECKUE SBJICHHS: PABHOBECHE TEII,
MPEBPALLEHUE OJTHOTO BUJ1a MEXAHUYECKOW SJHEPTUHU B APYIOM;

e yMEHHE HM3MEPSITh: MEXaHUYECKYI0 pPadOTy, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KIII, noTeHIHaIbHYIO U KUHETUYECKYIO SHEPTHIO;

®BJIAJICHUE HKCIIEPUMEHTAJIbHBIMU  METOJAaMU  HCCIEIOBAaHUS TIPU  ONpeIeNeHUU
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COOTHOLLIEHUS CUJI U IIeY, JJI1 PaBHOBECHS pblUara;

® [[OHUMaHHE CMBICJIa OCHOBHOI'O (PM3UYECKOT0 3aKOHA: 3aKOH COXPAaHEHMsI SHEPIUH;

® IOHUMaHHE MPHUHIUIOB JACUCTBUS phblyara, OJOKa, HAKIOHHOMW IUIOCKOCTH M CIOCOOOB
oOecrieyeHns O€30MACHOCTH MPH UX UCTIOIb30BAHUMY;

® BJIa/ICHUE CIIOCOOAMU BBIIIOJHEHMs PAcUETOB JJIsl HAXOXKAECHUS: MEXaHUYECKOH paboThl,
MOIIHOCTH, YCJIOBUSI PABHOBECHs CHJ Ha pbryare, MmoMeHTa cuibl, KIIJl, kuHeTnueckon u
MOTECHIUAIIbHOW DHEPINY;

® yMEHHUE HCIMOJIb30BaTh MOJYYEHHbIE 3HAHMS B IOBCEAHEBHOM >KM3HU (3KOJOTHs, OBIT,
OXpaHa OKpYXarollel cpeibl).

[ToaroroBka Kk UTOTOBOM KOHTPOIBHOM padboTe

HToroBas KOHTpoJIbHAsA paboTa

PesepBHOE Bpems

8 kaacce (70 4, 2 4 B HexeNN10)

TenoBble sBJICHUS

TemnoBoe nBuxkenue. TennoBoe paBHoBecue. Temnepatypa. Buyrpennss sneprus. Padora
u temnonepenaya. TemnonpoBonHocTs. KonBekumsa. M3znydenuwe. KosmdecTBo TEmoThI.
VYnenbHas TemnoeMKOCTb. Pacuer KoiaudecTBa TEIUIOTHI IpU  TeIulooOMeHe. 3aKoH
COXPaHEHHUs U IIPEBPALLCHNS SHEPTUN B MEXAHUUYECKUX U TEIUIOBBIX Ipoueccax. [Tnasienne u
OTBEp/JICBAaHUE KPUCTAIMYECKUX Tel. YJelbHas Temora IuilaBieHus. Mcnapenue u
KoHzneHcauusa. Kumnenuwe. BnaxnocTs Bo3ayxa. VYenbHas TemoTa MapooOpa3oBaHMsL.
OObsicHEHHE W3MEHEHMs arperaTHOro COCTOSIHMS BEIIeCTBA HA OCHOBE MOJIEKYJISIPHO-
KHHETHYEeCKHUX INpeacTaBieHuid. [IpeoOpa3oBanue 3Hepruy B TEIUIOBBIX MalllMHaX. JIBUraTenb
BHyTpeHHero cropanus. [lapoBas TypOuna. KIIJ] TemoBoro aBurarens. DKOJIOTHYECKHE
po0JIeMbl UCIIOJIb30BaHUS TEIIOBBIX MAIIIUH.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTHBI

CpaBHeHUE KOJIMYECTB TEIUIOTHI IPH CMEIIMBAHUU BOJIbI Pa3HOM TEMIIEPATYPHI.

W3mepeHue yaenbHOM TeMI0eMKOCTH TBEPJOTO Tena.

M3MmepeHue BIaXHOCTH BO3yXa.

IIpeomemuvimu pezynromamamu 00y4eHUs 10 TAaHHOU TeME SBIISIFOTCS:

® [IOHUMaHHE U CHOCOOHOCTh OOBSCHATH (PM3NYECKHUE SBJICHUS: KOHBEKIUS, U3Iy4eHHUE,
TEIUIONPOBOAHOCTh, U3MEHEHUE BHYTPEHHEW DHEPIUU TeNa B pe3yJsIbTaTe TEIUIONepeaun niiu
paboThl BHEIIHMX CWJI, UCHIapeHue (KOHIEHCAllMs) U IUIaBlieHHe (OTBEpJeBaHHE) BEIIECTBA,
OXJIAKJIEHUE JKUJKOCTH ITPH UCIIaPEHNH, KUIIEHNE, BBINIaJICHUE POCHI;

e yMEHHE U3MEPATh: TEMIIEPaTypy, KOJUYECTBO TEIJIOTHI, YJEIbHYIO TEIIOEMKOCTb
BEIIECTBA, YAEIbHYIO TEIJIOTY IJIaBJICHUSI BEILIECTBA, BIAXXHOCTh BO3/yXa;

® BJIaJICHHE 9KCIIEPUMEHTAILHBIMU METOJaMU UCCIIEJOBaHMS: 3aBUCHUMOCTH
OTHOCHUTEJIBHOM BJIAXKHOCTU BO3yXa OT AABJIEHUS BOASIHOIO I1apa, COAEPIKALIETOCs B BO3AYXE
IpU JAaHHOHN TeMIepaType; NaBJIE€HUS HACBHIILIEHHOTO BOASHOIO Mapa; ONpeesieHns YAeIbHON
TEIJIOEMKOCTH BEILECTBA;

® [IOHUMaHHE TMPUHIUIOB JEUCTBUA KOHJEHCAIIMOHHOTO U BOJIOCHOTO THUIPOMETPOB,
NCUXpOMETpa, JBHUraTelss BHYTPEHHEro CropaHus, IapoBOMl TypOMHBI U CIIOCOOOB
oOecrnieueHns 6€30MacHOCTH MPU UX UCIOJIb30BAHUU;

® [IOHUMAaHHUE CMBICJIA 3aKOHA COXPAHEHMs U IPEBPALICHMS DHEPTUU B MEXAHMUYECKUX U
TEIUIOBBIX IIPOLIECCaX U YMEHNE IPUMEHSTDH €r0 Ha MPAKTHKE;

eOBJa/ieHUE Croco0aMu  BBIIOJIHEHUS PAacyeToB Il  HAXOXKICHUS:  yAEIbHOU
TEIUVIOEMKOCTH, KOJMYECTBA TEIUIOThI, HEOOXOOUMOIO JUIsl HarpeBaHus Tela WIH
BBIIETISIEMOTO MM TPU OXJIAXKJIEHUH, YICIbHON TEIUIOTHl CrOpaHUs TOIUIMBA, YIEJIBbHON
TEIUIOTHI IUIABJICHMSI, BJIAXHOCTH BO31yXa, YAEIbHOM TEIUIOTHI MapooOpa3oBaHUs U
konaeHcanuu, KI1/[ TermoBoro nBuratesns;

® yMEHUE HCIMOJIb30BATh MOJYYEHHbIE 3HAHMS B IOBCEAHEBHOM >KM3HU (3KOJOTHs, OBIT,
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OXpaHa OKPY>Kalolle cpeibl).

DJIeKTPUYeCKHE ABJIECHUS

Onektpuzanusi Ten. [[Ba poja ajiekTpuueckux 3apsiioB. B3amMopeicTBuE 3apsKEHHBIX
tesa. I[IpoBOIHMKH, HAMAJIEKTPUKHM W MOJYIPOBOAHUKH. ODIJIEKTPUUYECKOE TI0JIe. 3aKOH
COXpAHEHHUS DJEKTPUYECKOTro 3apsana. JleIuMocTh 3JIEKTPUYECKOTO 3apsfa. DJIEKTPOH.
CtpoeHue aroma. DJIEKTPUUYECKUH TOK. [[eliCTBUE 3JIEKTPUUYECKOrO MOJsi Ha JIEKTPUUECKUE
3apsaapl. MctouHukM Toka. DnekTpuueckas 1enb. Cuiaa Toka. DIEKTPUUECKOE HaIpsLKEHUE.
DJIeKTpuUYecKkoe compoTuBieHre. 3akoH Oma mis ydactka uenu. IlociegoBarenbHoe u
napajuieJIbHOEe COeIMHEHHE MTPOBOIHUKOB. PaboTa M MOUTHOCTH AJEKTPUUYECKOTO TOKA. 3aKOH
Jxoyns—IJlenna. Kongencarop. [1paBuna 6e3omacHocTy mpu paboTe ¢ 3ieKTponprudopamu.

®OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI

COopKa AIEKTPUIECKON e U U3MEPEHUE CHIIBI TOKA B €€ Pa3IMYHbBIX YIaCTKaX.

N3mepennie HanpspKEHUs Ha Pa3IMUHBIX y4acTKaxX 3JEKTPUUYECKOM IETH.

PerynupoBaHue cuibl TOKa pEOCTATOM.

N3mepenne conpoTUBICHUS TPOBOHUKA MTPU TTOMOIIM aMIIEpMETPa U BOJIBTMETPA.

N3mepenre MOITHOCTH M pabOThI TOKA B AJICKTPUUYECCKOM JIaMITe.

IIpeomemnvimu pezynromamamu 00y4eHUs 10 JTAHHOU TEME SBIISIIOTCS:

® [IOHMMAaHWE W CIIOCOOHOCTh OOBSACHATH (PU3MYCCKUE SBICHUS: ODJICKTPU3ALMS Tel,
HarpeBaHUEe MPOBOJHUKOB JJIEKTPUUYECKUM TOKOM, OJJICKTPUYECKUH TOK B MeTallIax,
ANEKTPUUECKHUE SIBJICHUS C TTO3ULIMHA CTPOCHUS aTOMa, IEHCTBUSI SJIEKTPUUECKOTO TOKA;

® YMEHUE M3MEpATh: CHJIY DJEKTPUUECKOrO0 TOKA, JJIEKTPUUYECKOE HaIpsKEHUe,
ANEKTPUUECKUH 3apsl, JIEKTPUUECKOE CONIPOTUBIICHHUE;

® BJIAJICHHE PKCIIEPUMEHTAILHBIMIA METOJIaMH MCCJIEAOBAaHUS 3aBUCMMOCTH: CHJIbI TOKa Ha
Y4acTK€ LEeNH OT JJIEKTPUYECKOTO HAIpPSOKEHUs, BJIEKTPUUYECKOTO  COMPOTHBICHUS
MPOBOJIHUKA OT €0 JJIMHBI, TIJIOMIAIU TTOTIEPEYHOTO CEUCHHS U MaTepuara;

® IOHUMaHHE CMBICIIa OCHOBHBIX (DM3MUYECKUX 3aKOHOB W yMEHHE NPHUMEHATH WX Ha
MPaKTUKE: 3aKOH COXPAHEHUs AIIEKTPUUECKOro 3apsiaa, 3akoH Oma Juisl yJacTKa LEeMNu, 3aKOH
Hxoyns—IJlenua;

® [IOHMMAaHHE TPUHLHUINA JCHCTBUA 3JIEKTPOCKONA, 3JIEKTPOMETPA, TaIbBAHUYECKOTO
DIIEMEHTa, aKKyMyIsaTopa, (oHapuka, peocTara, KOHJEHCATopa, JIaMIlbl HaKalWBaHHUS U
croco6oB obecredeHnst 0€30MacCHOCTH IPU UX UCIIOJIb30BAHUU;

® BIIQJICHHE CITIOCOOAMU BBITMIOJTHEHUS PACUETOB /AJISl HAXOXKJACHHUS: CUJIbI TOKA, HATIPSKCHHS,
CONPOTHUBIIEHUS TMpU MapajuIeIbHOM W TOCIEI0BAaTEIbHOM COEIUHEHUU TPOBOJIHHUKOB,
YACIBHOTO COMPOTHUBJICHUSI TMPOBOJHHMKA, PAOOTHI W MOITHOCTH DJJIEKTPUUECKOTO TOKa,
KOJIMYECTBA TETUIOTHI, BBIICISEMOTO MMPOBOHUKOM C TOKOM, EMKOCTH KOH/IEHCATOpa, pabOThI
ANEKTPUIECKOTO TI0JISI KOHJIEHCATOPa, SHEPTHH KOHICHCATOPa;

® yMEHHE HCIOJIb30BaTh IMOJYYCHHbIE 3HAHUS B MOBCEJIHEBHOW JKU3HU (IPKOJIOTHS, OBIT,
OXpaHa OKpYXKalollei cpeibl, TeXHUKa O€30MacHOCTH).

DJIeKTPOMATrHUTHBIE SIBJIEHUS

OnbiT Opcrena. MarautHoe mnosie. MarHuTHOe moJyie MPSMOTrO Toka. MarHuTHoe moJie
KaTymku ¢ TOKoM. [locTossHHbIE MarHuThl. MarHWTHOE TOJi€ TOCTOSHHBIX MAarHUTOB.
Maruautaoe none 3emnn. BzaumonelicTBue MarouToB. JleiCTBME MarHMTHOI'O IIOJS Ha
IIPOBOJIHUK C TOKOM. DJIEKTPUYECKHI IBUTATEIb.

®OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI

COopKa AIeKTPOMAarHuTa U UCIIBITAHUE €TO JICHCTBUSI.

W3ydeHune JIeKTpUIeCcKOro JBUTATENSI TOCTOSTHHOTO TOKa (Ha MOJIETIH).

IIpeomemnvimu pezynrvmamamu 00y4eHUs 10 TAHHOW TEME SBIISIFOTCS

® IOHUMAHKE U CIIOCOOHOCTh OOBSCHATH (PU3NUECKHE SBICHUS: HAMAarHUUYEHHOCTD JKele3a
Y CTaju, B3aUMOJECHCTBUE MAarHUTOB, B3aMMOJCHCTBHE MPOBOJHHMKA C TOKOM M MarHUTHOU
CTPEJIKH, IEUCTBUE MAarHUTHOIO MOJISI HAa MPOBOJIHUK C TOKOM;

® BJIAJICHUE SKCIEPUMEHTAIbHBIMM METOJIAaMU HCCIICIOBAaHUSI 3aBUCHUMOCTH MAarHUTHOTO
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JIEMCTBUSI KATYIIKU OT CUJIbI TOKA B LIETIH;

® yMEHHE HCIOJIb30BaTh IMOJIyY€HHbIE 3HAHUS B MOBCEIHEBHOM XU3HU (IKOJIOTHUSA, OBIT,
OXpaHa OKpYXaroIel cpeibl, TEXHUKA 0€30I1aCHOCTH ).

CBeToBbI€ SIBJICHHUS

Hcrounuku ceera. [IpsaMonuHeiHOe paclipocTpaHEeHHE cBeTa. Buaumoe IBUKEHUE CBETHIL.
OtpakeHue cBeTa. 3aKOH oTpaxkeHus cBeta. IInockoe 3epkano. [Ipenomienue cBera. 3akoH
npenomiieHus: cBera. JIuH3bl. DokycHoe paccrosHue JMH3bL. OnTHYecKas cuJia JIMH3BL
N3o6paxenus, 1aBaemble TUH30M. ['11a3 kak onTudeckas cuctema. Onruyeckue npubopsl.

®POHTAJIBHASA JIABOPATOPHAS PABOTA

[Toryuenue n300pakeHus P MOMOIIH JIMH3BL.

Ilpeomemnvimu pezynomamamu 0Oy4eHUs IO JAHHOW TEME SBIISIFOTCS:

®[IOHUMAHHE U CIOCOOHOCTh OOBSACHATH (UIUYECKUE SBJICHHS: MPSMOJIMHEHHOE
pacrnpocTpaHeHHe cBeTa, 00pa30BaHKE TEHU U MOIYTEHH, OTPAXKEHHE U ITPETIOMIICHUE CBETA;

e yMEHHE H3MEPATh (OKYCHOE PACCTOSHHE COOMpAIOUICH JIMH3BI, ONTHYECKYIO CHITY
JIMH3BI,

® BIIaJICHHE SKCIIEPUMEHTAILHBIMH METOAAMH HMCCIIEIOBAHUSI 3aBHCUMOCTH: M300paKEHUS
OT PACHOJIOKEHUS JaMIIbl HAa Pa3JIMYHBIX PACCTOSHUSAX OT JIMH3bI, yria OTPa)K€HUs OT yIja
NaJICHUsI CBETA Ha 3€pKaJlo;

® [IOHUMaHHE CMBICIIa OCHOBHBIX (U3MYECKUX 3aKOHOB W yMEHHE NPHUMEHATh WX Ha
MIPaKTUKE: 3aKOH OTPa)KEHUs CBETAa, 3aKOH IMPEJOMIICHHS] CBETa, 3aKOH IPSIMOJIMHEHHOTO
pacipoCTpaHEHUs CBETA,

e paznuyath (OKYC JIMH3BI, MHUMBIH (POKYC U (POKYCHOE PACCTOSHUE JIMH3bI, ONTHYECKYIO
CHWJIy JIMH3bI W ONTHYECKYI0 OCh JIMH3bI, COOMpPAIONIYI0 M PACCEUBAIOIIYIO JUH3HI,
M300pakeHUs, 1aBaeMble COOMPAIOIICH 1 paccenBaroIIeH JIMH30M;

® yMEHUE HCMOJIb30BATh MOJIyYCHHbIE 3HAHHS B MOBCEJHEBHOM XKM3HM (IKOJIOTHS, OBIT,
OXpaHa OKpYXXarollel Cpenbl).

IloaroroBka K UTOroBOH KOHTPOJbLHOM padoTe

Hrorosasi KOHTpOJIbHAsI padoTa

Pe3epBHOe Bpems

9 kaacc (70 4, 2 4 B HeeNM10)

3aKoHBI B3aMMOACHCTBHSA U IBUKEHHS TeJl

Marepuanpuass Touka. Cucrema ortcuera. [lepememenne. CKOpOCTh TPSMOJIMHEHHOTO
paBHOMepHOro JBHKeHHs. [IpsAMoOnMHENiHOE pPaBHOYCKOPEHHOE JABUKEHUE: MIHOBEHHAas
CKOpOCTbh, yCKOpeHue, nepemMenienue. ['paguku 3aBUCUMOCTH KUHEMATHUYECKUX BEJIUYHH OT
BpEMEHU TMpPU PABHOMEPHOM U PABHOYCKOPEHHOM JABMXEHUU. OTHOCUTEIBHOCTh
MEXaHWYECKOTO JBWKEHHUS. [eomneHTpuueckass W TEIUOIEHTPHYECKass CHCTEMBl MUpAa.
WNuepunanpHas cucreMa orcyera. 3akoHbl Hrprotona. CBoOomHoe maneHue. HeBecomocCTs.
3akoH BcemMHpHOro TsAroreHus. [MckyccrBeHHble cnyTHUKH 3emud.] Wmmynbe. 3akoH
COXpaHEHHUs UMITYJIbca. PeakTUBHOE IBH>KEHHE.

B kBagpatHble CKOOKHM 3aKJIOUYEH MaTepHall, HE SBISIONIMICS O0sS3aTeIbHBIM IS
U3Yy4YEHUSI.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTbI

HccnenoBanue paBHOYCKOPEHHOTO ABM)KEHUS 03 HaualbHOW CKOPOCTH.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

Ilpeomemnvimu pe3ynomamamu 0Oy4ISHUs IO JTAHHON TeME SBIISIOTCS:

®IOHMMAaHWE M CIOCOOHOCTh ONHUCHIBATH W OOBSICHATH (PU3WUYECKHUE SIBICHUS:
MOCTyNaTeNbHOe JBUKEHHME, CMEHa JHS W HOYM Ha 3emie, CBOOOAHOE TMaJeHue Ted,
HEBECOMOCTb, IBUKEHUE MO0 OKPYKHOCTHU C TOCTOSIHHOU MO MOJIYJIIO CKOPOCTHIO;

®3HAHWE © CIOCOOHOCTh [IaBaTh OMpEICICHUs/ONUcaHns (U3UYECKUX TOHSITHH:
OTHOCHUTEJIbHOCTh JIBHJKEHUSI, TE€OLEHTPUYECKass M TeIMOLEHTPUYECKass CHUCTEMbl MHPA;
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[mepBasi KOCMHYECKass CKOPOCTb|, PEAaKTUBHOE JBIKCHHE; (PU3HMUECKUX MOJECICH:
MaTepuaibHas TOYKa, CHCTEMa OTcueTa; (PU3MUECKUX BEIUYMH: IMepeMelleHue, CKOPOCTh
PaBHOMEPHOTO MPSMOJIMHEHHOIO JIBUJKEHUS, MIHOBEHHAas CKOPOCTb M YCKOPEHHME IIpU
PaBHOYCKOPEHHOM  TMPSMOJIMHEHHOM JIBJKEHUH, CKOPOCTh U  IEHTPOCTPEMHUTEIILHOE
YCKOpPEHUE MPU PABHOMEPHOM JBM)KEHUHU TEJIa 110 OKPYKHOCTHU, UMITYJIbC;

®[IOHUMAaHHE CMbICJIa OCHOBHBIX (DU3UYECKUX 3aKOHOB: 3aKOHbl HbIOTOHA, 3aKOH
BCEMUPHOI'O TATOTEHUS, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH COXPAHEHUS SHEPIUU U YMEHUE
MPUMEHSTh UX HA MIPAKTHKE;

® YMEHUE MPUBOJAUTH MIPUMEPHI TEXHUUYECKUX YCTPOWUCTB U JKUBBIX OPraHU3MOB, B OCHOBE
MEPEMEIICHUST KOTOPBIX JICKHUT TMPUHIHUII PEAKTUBHOTO JIBIXKCHMS; 3HAHUE U YMEHHE
OOBSACHATH YCTPOMUCTBO U JEHCTBIE KOCMUYECKUX paKeT-HOCUTENICH;

® YMEHHE M3MEPSTh: MIHOBEHHYIO CKOPOCTb M YCKOPEHHME IIpH PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM — JIBUKEHHM, LEHTPOCTPEMHUTENBHOE YCKOPEHME HPU PABHOMEPHOM
JBUKEHHUH 110 OKPY>KHOCTH;

® yMEHHE HCIIOJIB30BATh MOJYYCHHbIC 3HAHHWS B TOBCEAHEBHOM >XKM3HU (OBIT, SKOJIOTHS,
OXpaHa OKPY>KaloIe cpeibl).

Mexann4yeckue Ko1e0aHus U BOJHbI. 3BYK

Konebarenpnoe nemxenune. Komebanusi rpy3a Ha mnpyxune. CBoOOAHBIE KoJeOaHWMs.
KonebGarenbHas cucrtema. MasaTHUK. AMIUIMTYAa, [EpPHOJ, YacToTra KojeOaHUM.
[[apmonmueckue koneOanusi]. [IpeBpamieHue sHepruM TpH KoJIeOATEITHPHOM JBH)KCHUU.
3aryxawomue konebanus. BwiHyxkneHHeie Konebanus. Pesonanc. Pacmpoctpanenue
KosiebaHuii B ynpyrux cpemax. [lomepeunsie ¥ mpoJobHBIE BOJNHBL JlmrHA BOMHBL CBS3b
JUIMHBI BOJHBI CO CKOPOCTBIO €€ PAacIpOCTPaHEHUS U MEPHOJOM (YacTOTOM). 3BYKOBBIE
BOJIHBL. CKOPOCTH 3ByKa. BbicoTa, TeMOp ¥ TPOMKOCTH 3BYKa. 9X0. 3ByKOBOM pe30HAHC.

®POHTAJIBHAS JIABOPATOPHAS PABOTA

HccnenoBanue 3aBUCMMOCTH TEPUOJA M YACTOTHI CBOOOIHBIX KOJIEOAHWW MasiTHUKA OT
JUTMHBI €70 HUTH.

IIpeomemnvimu pezynrvmamamu 00y4eHUs 10 JTAaHHOU TEME SBIISIFOTCS:

® IOHUMaHHE M CIOCOOHOCTh OMHCHIBATH U OOBSICHITH (DU3MUYECKUE SBICHUS: KOJICOAHUS
MaTEeMaTHYeCKOTO M TMPYXUHHOTO MAasTHUKOB, pE30HAHC (B TOM 4HCIE 3BYKOBOII),
MEXaHUYECKHE BOJIHBI, JUIMHA BOJIHBI, OTPaXXEHHUE 3BYyKa, 3X0;

®3HAHUME M CHOCOOHOCTh JaBaTh OINpeJeNeHUus] (U3UYECKUX TMOHATUH: CBOOOTHBIE
KoneOaHus, KoiebaTenpHas CHCTeMa, MasTHHK, 3aTyxalollue KoJeOaHWs, BBIHYXJICHHbBIE
KoieOaHus, 3ByK M YCJIOBUS €ro paclpoCTpaHEHMs; (PU3NYECKUX BEIMYMH: aMIUIMTY.A,
nepuoa M YacTtoTa KosiebaHWil, COOCTBEHHas 4acToTa KOJeOaTenbHOW CHCTEMBI, BBICOTA,
[TeMOp], TPOMKOCTh 3BYyKa, CKOPOCTh 3BYKa; (PU3MYECKHX MOJeNel: [rapMOHHYECKHE
Kosie0aHus |, MaTeMaTHYECKHI MasTHUK;

® BJIaZICHHE HKCIEPUMEHTAJIbHBIMU METOJIaMU HCCIIEOBaHUS 3aBUCHMOCTH IEpHoJa U
4acTOThI KOJeOaHUN MasiTHUKA OT JJIMHBI €0 HUTH.

DJIEKTPOMarHuTHoOE IoJie

OpHopoHOE M HEOAHOPOJHOE MarHuTHoe mnoisie. HampaBieHue Toka W HampaBieHHE
JUHUA ero MarHuTHOro mnoss. [IpaBunmo OypaBumka. OOHapyXeHHE MarHUTHOTO TIOJISL.
[TpaBuio neBoit pyku. MHaykmss MarHUTHOTO moJig. MarauTHbeld noTok. OnbiTel Dapajes.
OneKkTpoMarHuTHass WHAYKIUS. Hanpasnenwe wuHaykuuoHHoro Toka. IlpaBuiio Jlenma.
SlBnenne  camomHaykuuu. llepemennslii  TOk. ['eHepaTop  NMEPEMEHHOTO  TOKa.
[IpeoOpa3oBanusi  sHeprum B  dIeKTporeHeparopax. Tpancdopmartop. Ilepenaua
AIIEKTPUYECKOM SHEPrUu Ha pPACCTOSIHHE. DJIEKTPOMAarHUTHOE IoJie. DJIEeKTPOMarHUTHbBIE
BOJIHBL. CKOPOCTh PACTIPOCTPAHEHHUS ANEKTPOMATHUTHBIX BOJIH. BiMsiHUE 31€KTPOMAarHUTHBIX
W3JIY9CHHI Ha KMBBIe opraHu3Mbl. KonebaTenpHbli KOHTYp. [lomydeHne 2IeKTpoOMarHuTHBIX
koneOanuii. [IpuHIUIBI PaguOCBI3W U TENEBUACHUS. DIEKTPOMArHUTHAs IMPHUPOAA CBETa.
[Ipenomnenue cBera. [Tokazarens npenomieHus. Jucnepeus ceeta. L{Bera ten. Crektporpad
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U CHEKTPOCKOIl. Tumel onTHYecKuX crnekTpoB. [CnexrpanbHblii aHanuis.] Ilormomenue u
UCIIyCKaHMe cBeTa aToMaMu. [Ipoucxoxienne JIMHEeN4aTbIX CIEKTPOB.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTbBI

W3y4eHune ABIEHUS 2JIEKTPOMAarHUTHON MHIYKLUH.

HaburoieHne CruiomHoro 1 JMHENYaThIX CIEKTPOB UCITyCKaHMSL.

Ilpeomemnvimu pezynomamamu 00y4eHus 10 JAHHOW TEMe ABIISIOTCS:

® [IOHUMaHHE U CHOCOOHOCTH OIMUCHIBATh M OOBACHATH (PU3MUYECKHE SBICHHS/TIPOLECCHI:
JJIEKTPOMAarHUTHasl WHAYKLIHs, CAMOMHAYKLHSA, IIPEIOMIICHHE CBETa, IUCIIEPCUS CBETa,
NOIJIOUIEHUE M MCIIyCKaHHWE CBE€Ta aTOMAaMH, BO3HMKHOBEHME JIMHEHYAThIX CIIEKTPOB
UCITyCKaHMsI U MOTJIOLEHUS;

®3HAHME M CIOCOOHOCTb JaBaTh OINPEACICHUS/ONMUCAHUS (PU3UUECKUX TOHITHI:
MarHuTHOE MO0JI€, JUHUM MarHUTHOM MHIYKIUH, OAHOPOJHOE U HEOJHOPOJHOE MAarHUTHOE
110JIE, MAarHUTHBIA IIOTOK, IIEPEMEHHBIM JJIEKTPUYECKUN TOK, 3JIEKTPOMATHUTHOE IIOJIE,
AIIEKTPOMArHUTHBIE BOJHBI, JIEKTPOMArHUTHBIE KOJEOaHWs, PagHOCBs3b, BUIMMBIA CBET;
(GU3MUeCKUX BETUYMH: MarHUTHAS MHIYKLUS, HHIYKTUBHOCTb, IIEPHOJ], YACTOTA U aMIUIUTY 1A
AIIEKTPOMAarHUTHBIX KOJIEOaHUM, TOKA3aTeIN IPEIOMIICHUS CBETA;

e 3HaHuE (HOPMYITUPOBOK, IOHUMAHHUE CMbICIIAa U YMEHHUE NPUMEHATh 3aKOH IPETOMIICHUS
cBeTa U npaBuilo JIeHna, KBaHTOBBIX IIOCTYJ1aTOB bopa;

®3HAHME HA3HAYCHMs, YCTPOWCTBA M INPHHLIMIA JICUCTBUS TEXHUYECKUX YCTPOWCTB:
AIIEKTPOMEXAHNYECKUH WHAYKIMOHHBIA TEHEepaTop MEpPEeMEHHOTro TOKa, TpaHcopmarop,
KoJ1eOaTeNbHbIN KOHTYD, AETEKTOpP, CHEKTPOCKOII, CrieKTporpad;

¢ [[IOHMMAHHE CYTU METOJIa CIEKTPAJIbHOTO aHAIN3a U €r0 BOZMOKHOCTEH |.

CTpoeHne aToMa U aTOMHOIO s1Ipa

PannoakTUBHOCTh KaK CBUJETEIbCTBO CIIOKHOTO CTPOEHHUs aToMOB. Anbga-, Oera- u
ramMma-usnydenus. OmnbiTel  Pesepdopna. Anepnas mogens aroma. PaanoakTuBHBIE
npeBpauieHust aToMHbIX saep. CoxpaHeHHe 3apsJ0BOIO U MacCOBOIO YHCEN IPH SIEPHBIX
peakuusax. OKCIepUMEHTAbHbIE METOJbl HCClel0BaHUs yacTHll. [IpoTOHHO-HEWTpoHHas
Mozenb sapa. OU3HYECKH CMBICH 3apsaoBOoro M mMaccoBoro uucen. Mzoromsl. IlpaBuna
cMeleHus g anb(a- U Oera-pacnaja Mpu SAEPHBIX peakUMsIX. DHEprusl CBSI3U YacTUIl B
anpe. [enenne sanep ypana.llemnas peakuus. SnepHas dSHepreTuka. OKOJIOTHYECKUE
npoOeMbl paboThl aTOMHBIX 3JeKkTpocTaniuil. JJozumerpus. [lepuon momypacnaga. 3akoH
paZMoaKTUBHOIO pacnajna. BiusHue pagMOaKTUBHBIX HM3IYyYEHHM Ha XUBbIE OpPraHU3MBIL.
TepmosinepHas peakuusi. Uctounuku sHepruu ConHIA U 3BE3.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTDI

H3mepeHne ecTeCTBEHHOrO paJallMOHHOTO (POHA 103UMETPOM.

W3yuenue neneHus sapa aroma ypasa 1o gortorpaduu TpeKosB.

OneHka neproja noJIypaciiaia HaxoIKXcsl B BO3AyXe IPOAYKTOB pacliaia ra3a pajoHa.

N3yueHne TpeKoB 3apsHKEHHBIX YacTHI] 110 TOTOBBIM (oTorpadusM.

IIpeomemnvimu pezynrvmamamu 00y4eHUs 10 TAHHOW TEME SBIISIFOTCS

®[IOHMMAaHHE U CIIOCOOHOCTh ONHUCHIBATE M OOBACHATH (U3NYECKHUE SIBICHUS:
pazvoaKTUBHOCTb, NOHU3UPYIOLIUE U3ITY4YECHNUS;

®3HaHME M CIOCOOHOCTh J1aBaTh OMNpPENEICHUs/ONUCaHus (DU3NUECKUX TOHSITHIA:
PaAMOaKTUBHOCTh, alb(da-, OeTra- M TaMMa-dacTUIbl; (U3HUYECKUX MOJENEH: MOJIeTn
CTpOEHUs1 aTOMOB, npeioxkeHHsle [[. Tomconom u 3. Pesepdopnom; npoTOHHOHEHTPOHHAS
MoOJieJIb aTOMHOTIO $ijpa, MOJENb Ipolecca JeJeHHs sjpa aTroMa ypaHa; (U3HYECKUX
BEJIMYMH: TIOIJIOUICHHAs 7032 W3Iy4deHus, Kod(pPHUIMEHT KauecTBa, SKBHBAJCHTHas 034,
MepHOJ IoIypacnaia;

e yMEHUE MPHUBOAMTH TNPUMEPHl M OOBICHATH YCTPOWCTBO M MPUHIUN JCHCTBUS
TEXHUYECKUX YCTPOMCTB M YCTAaHOBOK: cueTdMk I 'eiirepa, kamepa BuibcoHa, my3sIppKOBast
Kamepa, SIIEPHBII peakTop Ha MEJICHHBIX HEUTPOHAX;

® YMEHHUE U3MEPATH: MOIIHOCTH J03bl PaIMOAKTUBHOTO U3ITYyUEHHUS OBITOBBIM JJO3UMETPOM;
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e3HaHWEe (HOPMYIUPOBOK, IOHUMAHUE CMBICTIA U YMEHHE MPUMEHSAThH: 3aKOH COXPAHCHHUS
MacCOBOI'O 4YHCIIa, 3aKOH COXpaHEHMs 3apsjia, 3aKOH PaJIMOAKTUBHOTO pacrajia, MpaBHIIO
CMEIICHUS;

®BJIaJICHHE SKCIIEPUMEHTAIbHBIMU METOJIaMU HCCIICZIOBaHMSI B Ipollecce HU3Yy4eHUs
3aBHCHUMOCTH MOIIHOCTH M3JIy4€HHUS MIPOTYKTOB pacrajia paJoHa OT BpEMEHU;

® [IOHUMAaHHUE CYTH HKCIIEPUMEHTAIIbHBIX METOJI0B UCCIICIOBAHUSI YaCTHII,

® YMCHHE HCIOJIb30BaTh IMOJIYYCHHBIC 3HAHUS B MOBCEIHEBHOH XU3HU (OBIT, YKOJIOTHS,
OXpaHa OKPYXKaloIIeH cpeibl, TEXHUKA O€30MMaCHOCTH U JP.).

Crtpoenue u 3BoJionust Beesrennoit

CocraB, crpoenue u npoucxoxjaeHue ConHeuHoll cucreMmsbl. [lmaHeTsl W Manible Tena
Conneunoit cucteMbl. CtpoeHue, uzinydeHue u soironus ConHna u 3Be3n. CTpoeHue u
sBOJOLMS BeenenHom.

IlIpeomemmnvimu pesynomamamu oOy4eHUs 10 JTAHHON TeME SBISIOTCA:

® [IPEJICTABIICHUE O COCTaBE, CTPOCHUH, MPOUCXOKACHUH U Bo3pacTe COJIHEUHON CUCTEMBI,

® YMCHHEC MPUMEHSATH (DU3MUECKHUE 3aKOHBI JUISI OOBSICHEHHS TBIKEHUS TuTaHeT COTHEUHOM
CHUCTEMBI;

®3HaTh, YTO CYIIECTBEHHBIMU MapaMeTpamMH, OTIMYAIOIIMMU 3BE3/Ibl OT IJIAHET, SABIISIOTCS
WX MacChl U UCTOYHHUKHU SHEPTUH (TEPMOSIEPHBIC PEAKIIUU B HEAPAX 3BE3]l U PAIUOAKTUBHBIC
B HE/Ipax IJIAHEeT);

e CcpaBHUBATh (PHU3MYCCKUE W OpOWUTAIBHBIC TMapaMeTPhl IUIAHET 3E€MHON TpyMIbl C
COOTBETCTBYIOIIMMH MapaMEeTPaMH IUIAHET-TUTAHTOB U HaXOJUTh B HUX 00I1Iee U Pa3IUIHOE;

¢ 00bscHATh cyTh 3 dexta X. Jlomnepa; ¢popmyaupoBaTe U OOBSACHATH CYTh 3aKOHa 0.
Xabbmna, 3HaTh, YTO STOT 3aKOH SIBUJICS DKCHEPUMEHTAIbHBIM MOATBEPKIACHUEM MOJENN
HecTanoHapHou Beenennoi, otkpsiToit A. A. @puamanom.

Hrorosasi KOHTpOJIbHAsI padoTa

Pe3epBHOe Bpems

Obwumu npedomemnvimu pezyrbmamamu 0OydeHUs 110 JTaHHOMY KypCy SIBISFOTCSL:

e yMEHHE II0Jb30BATbC METOAAMH HAy4HOI'O MCCIICIOBAHUS SBICHUU IMPUPOJBIL:
OPOBOJUTH HAOMIOAEHUS, IUIAHUPOBAaTh U BBINOJHATH AKCIEPUMEHTHI, 00pabaThIBaTh
pe3ynbTaThl W3MEpPEHUH, MpeACTaBIATh pe3ysbTaThl H3MEPEHUl ¢ TOMOIIbIO TaOuHIL,
rpa¢pukoB U Gopmys, OOHApYKMBaThb 3aBUCHUMOCTH MEXIy (PU3HMUECKUMH BETUYHHAMH,
OOBSACHATH PE3yNbTAThl U JIENaTh BBIBOJbI, OLEHUBATh T'PAHMIIBI MOIPEIIHOCTEN pe3ylIbTaToB
U3MEPEHHUI;

®pa3BUTHE TEOPETUYECKOTO  MBIIUJICHUS] Ha OCHOBE (OPMHUPOBAHUS  YMEHMM
yCTaHaBNMBaTh (aKThl, pa3inyaTh NPUUYUHBI U CIEJACTBUS, HCIOIb30BaTh (PUINYECKUE
MOJIENIY, BBIJIBUTATh THIOTE3bI, OTHICKMBATh U (JOPMYJIMPOBATh JOKA3aTeIbCTBA BBIIBUHYTHIX
TUIIOTE3.

3.TEMATUYECKOE IINTAHUPOBAHHUE

7 kJaacc
Ne Tema KomnyectBo KomnyectBo KomnuectBo
YPOKOB KOHTPOJIBHBIX 1ab0paTOPHBIX
pabot pabot

1 ®usznka u puznyecKkue 4 1
METOJIbI U3YUCHHSI IPUPOIBI

2 [TepBoHavabHBIE CBECHUS 6 1 1
0 CTPOCHUU BELIECTBA

3 JIBrkeHue u 22 2 5
B3auMMOJICUCTBHUE TeJI 22 Jaca
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4 JlaBneHnue TBEpABIX TE, 19 1 2
JKUJKOCTEH U Ta30B
5 Pabora. MoniHoCTb. 14 1 2
OHeprus
6 IToBTOpEHME 5 1
Hroro 70 6 11
8 Kiacc
Ne Tema KomngectBo Kommgecto KomnuectBo
YPOKOB KOHTPOJIBHBIX 1a60paTOPHBIX
pabor pabor
1 TennoBkle ABICHUS 21 2 3
2 DJIEKTPUUECKUE SBICHUS 29 1 5)
3 DJIEKTPOMArHUTHBIE SIBJICHUS 5 1 2
4 CBeTOBBIE SIBJIEHUS 10 1 1
5 IToBTOpEeHME 5 1
Hroro 70 6 11
9 xiacc
Ne Tema KomngectBo KomngectBo Kommuecto
YPOKOB KOHTPOJIBHBIX 71a00paTOPHBIX
pabot pabor
1 3aKOHBI B3aUMOJENCTBUS U 23 1 1
JIBUOKEHUS TEI.
2 MexaHndeckue Koyeoanus u 11 1 2
BOJIHBI. 3BYK.
3 DIEKTPOMAarHuTHOE IOJIE. 17 1 2
4 Ctpoenue aToMa ¥ aTOMHOTO 12 1 3
apa.
5 CrtpoeHue u BOJIIOIHS 5 1
Bcenennoii.
6 [ToBTOpEHME 7 1
Htoro 70 6 8
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