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1. Ilnannpyembie pe3yabTAThl OCBOCHHA Y4eOHOI0 peaMera

JIMYHOCTHBIMHU pe3yJabTaTaMu o0ydeHus pusuke B 7-9 knaccax SBISIOTCS:
e chOopMHPOBAHHOCTH [IO3HABATENbHBIX HHTEPECOB, MHTEJJIEKTYaJbHBIX M  TBOPYECKUX
CIOCOOHOCTEN yJaIunxcs;
e yOeXIEHHOCTh B BO3MOXKHOCTM IIO3HAHWS IIPUPOABI, B HEOOXOIUMOCTH Pa3yMHOI'O
WCIONb30BaHMs AOCTIKEHUN HAayKW W TEXHOJIOTHH Ui AalbHEHINEro pa3sBUTHUS UYEIOBEUECKOIO
o0IlIecTBa, YBaXKEHHWE K TBOpLAM HAyKd M TEXHUKH, OTHOLICHHE K (HU3UKE KaK JIEMEHTY
00111€4€eTI0BEUECKON KyIbTYPHI;
®  CaMOCTOSTEIBHOCTH B IPHOOPETEHUH HOBBIX 3HAHUH M MPAKTUYECKUX YMEHHIA;
® TOTOBHOCTh K BBIOOPY JXM3HEHHOI'O IIyTM B COOTBETCTBHU C COOCTBEHHBIMH HMHTEpECaMU M
BO3MOXHOCTSIMU;
e MoTHBalus  0Opa3oBaTENbHOM  AEATENbHOCTH  IIKOJIBHUKOB HAa  OCHOBE  JINUHOCTHO
OPHUEHTUPOBAHHOI'O MOAXO0/a;
e (opMHpOBaHHE IICHHOCTHBIX OTHOIIEHHW JpPYyr K JAPYTY, YYWTENI0, aBTOpaM OTKPBITUH U
M300pETeHU, pe3ysIbTaTaM O0yUCHHUSI.

MeTanpeaMeTHbIMU pe3yJbTATAMM 00yueHHs Gpu3uKe B 7-9 Kiaccax SBISIOTCS:
® OBJa/ICHUE HAaBBIKAMH CaMOCTOSTEIBHOIO NPUOOPETEHUSI HOBBIX 3HAHWUN, OpPraHU3alH YIeOHOH
JCATCIBHOCTH, IMOCTAaHOBKH Heﬂeﬁ, IJIaHUPOBAHUA, CAMOKOHTPOJISI U OUCHKU PE3YJIbTAaTOB CBOCH
ACATCIIBHOCTH, YMCHUAMU NPECABHUICTH BO3MOXKHBIC PE3YJIbTAaThl CBOUX IIGI\/'ICTBI/II\/'I;
e [IOHUMAaHUE pa3IMYUi MEXKIy HCXOOHBIMH (aKTaMH W TUIOTE3aMH IS UX OOBSICHEHHMS,
TEOPETUIECKUMH MOJEISIMH U peaJbHbIMH OOBEKTAMH, OBJIAJCHHE YHHBEPCAJIbHBIMH YYEOHBIMU
I[Gf/iCTBPIS[MH Ha MpuUuMEpax TUIOTE3 HJIA 00BACHEHHS H3BECTHBIX q)aKTOB u 3KCHCpI/IMCHTaJII)HOI\/'I
MPOBEPKH BBIABUTAEMbIX THIIOTE3, Pa3pabOTKH TEOPETUUECKUX MOJIETIeH IPOLIECCOB WIIN SIBIICHUI,
e (dopMHpOBaHHE YMEHHH BOCIPUHUMATh, IepepadaThiBaTh M NPEABABIATE HHGOPMALHUIO B
CJIOBECHOM, 00pa3HOH, CHMBOIMYECKOW (hopMaxX, aHAM3UPOBATh U IepepadaThiBaTh MOIYICHHYIO
I/IH(i)OpMaHI/IIO B COOTBETCTBHM C IIOCTABJICHHBIMU 3aJiadyaMH, BBIJCIIATL OCHOBHOC COACPIKAHUC
MMPOYUTAHHOT'O TEKCTA, HAXOAUTH B HEM OTBETHI Ha IMTOCTABJICHHBLIC BOIIPOCHI U U3JIaraTh €10,
e [pUOOpETEeHHE OIbITa CAaMOCTOSTENBHOIO IIOWCKA, aHanmM3a W oTOopa wuH(popMamuu c
HCTIONBb30BaHUEM Pa3INYHBIX HCTOYHUKOB M HOBBIX MH(OPMALMOHHBIX TEXHOJOTWH ISl peLIeHHUs
IIO3HABATCJIBHBIX 3a1a4,
® pPa3BUTUC MOHOJIOTHYECKON U ):[HaJIOFH‘IeCKOﬁ pe€un, YMCHHA BbIpaXXaTb CBOW MBICIHU U
CIOCOOHOCTH BBICITYIINBATh cOOECEeTHIKA, TIOHUMATh €r0 TOUKY 3PEHUs], IPU3HABATH NIPABO APYrOro
YeJI0BeKa Ha NHOE MHEHHE;
® OCBOCHHE IIpUCMOB I[eI\/'ICTBI/II‘/'I B HCCTAHAAPTHBIX CHUTYyallUAX, OBJIAACHUEC OJSBPUCTHUYCCKUMU
METOAaMH peleHus podIeM;
e (opmHupoBaHHEe yMEHHUI pabOTaTh B IPYIIE C BHIIOJIHEHHEM DPa3IMYHBIX COLMAIBHBIX POJIEH,
MPEACTABIIATh U OTCTAUBATh CBOM B3IJISLIIBI M YOCXKIIEHHS, BECTH TUCKYCCHIO.

IIpenmeTHbIMHU pe3yJibTaTaMu 00yueHus pusuke B 7-9 Ki1accax sIBJISIOTCH:
¢ (opmupoBaHHe npencTaBIeHNI 0 3aKOHOMEPHOH CBS3M 1 MO3HABAEMOCTH SBJICHHNA MPUPOJBI, 00
O00BEKTUBHOCTH HAYYHOTO 3HAaHUS; O cHUcTeMooOpasyromedl ponn (GU3MKK Ui pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH; HAy4YHOI'O MHPOBO33PEHHUS KaK pe3yJibTaTra M3y4eHHs
OCHOB CTPOCHUS MaTepUH U PyHIaMEHTAIBHBIX 3aKOHOB (DU3HUKH;
® 3HAHWS O NPUPOJAE BAKHEHIINX (UIUUECKUX SBICHHN OKPYXAMOIEro MUpa M TOHUMAaHUE
CMBICIIa (PU3MYECKUX 3aKOHOB, PACKPBHIBAIOLINX CBSI3b N3YyUCHHBIX SIBIICHHIA;
e (opMHpOBaHHE MEPBOHAYAIBHBIX MPEACTaBICHUH O (U3NYECKOW CYITHOCTH SIBICHUH MPUPOIBI
(MexaHI/I‘IeCKI/IX, TEIUJIOBBIX, DJICKTPOMAarduTHLIX U KBaHTOBI)IX), BUIaxX MaTcpuun (BeHIeCTBO u HOHC),
JABMKCHHUU KaK crocooe CYII€CTBOBAHHA MAaTCpHU, YCBOCHHUE OCHOBHBIX I/I)ICI\/’I MCXaHHUKHU, aTOMHO-
MOJIEKYJISIPHOT'O YYE€HHS O CTPOSHHH BEILIECTBA, 3JIEMEHTOB 3JIEKTPOIMHAMUKHY M KBAHTOBOH (PHU3MKH;
OBJIa/ICHNE MOHATHIHBIM aIllapaToM U CUMBOJIMYECKUM SI3bIKOM (DU3UKH;
® YMCHHA II0Jb30BATBCA MCETOAAMHW HAYYHOI'o HUCCICAOBAHUA SIBIICHUN npupoabl, IMIPOBOJAUTH
HaOJroeHNs, TUIAHUPOBaTh U BBINOJIHATH 3KCIIEPUMEHTHI, 00pabaThlBaTh PE3yNbTaThl U3MEPEHUH,
MPEICTaBISATh Pe3yabTaThl H3MEPEHUH € MOMOIIBI0 TaOuuL, TpagukoB U QopMys, 0OHApYKUBAThH



3aBUCHMOCTH MEXIY (DM3MUECKUMU BEIMYWHAMH, OOBSCHATH IIOJIyYCHHBIC PE3yJbTaThl U JCNaTh
BBIBOJIBI, OTICHUBATEL TPAHUIIBI IIOTPENTHOCTEH PEe3yIbTaTOB U3MEPEHUI;
® yMeHHs MPUMEHATH TEOpETHIECKUe 3HAHU 110 (PU3MKE Ha TPAKTHUKE, pemaTh (pu3mdeckne 3a1aqu
Ha MPUMEHEHUE TOTYyUYEHHBIX 3HAHUI;
® YMCHHS M HaBBIKM MPUMCHSATH IIOJIyYCHHBIC 3HAHUS JUIsl OOBSICHCHUS MPHHIIUIIOB JCHCTBUS
BOXHEHIINX TEXHUYECKUX YCTPOWCTB, (paOOTHI) MAIIMH W MEXaHHW3MOB, CPEJICTB IIEPEIBIKEHUS U
CBSI3H, OBITOBBIX TIPHOOPOB, IPOMBIIIICHHBIX TEXHOJIOTHICCKUX ITPOIIECCOB, PEIICHMS MPAKTHISCKIX
3aJlad TIOBCEIHCBHOW JKWU3HHU, OOecledYeHuss Oe30MacHOCTH CBOCH JKH3HH, PAIlMOHAIBHOTO
NPUPOJONOIB30BAHUS U OXPaHbl OKPYXKAIOIICH CpeAbl; BIUSHUA TEXHUYECKUX YCTPOWUCTB Ha
OKPY>KaOIIyI0 CPENIY;
® OCO3HAHHME BO3MOKHBIX MIPUYNH TEXHOTEHHBIX M 3KOJOTHUECKHUX KaTacTpod.
® OCO3HaHHC HEOOXOAMMOCTH TPUMEHCHHMS JOCTM)KCHUH (U3UKA M TEXHOJIOTHH  JUIs
palMOHAIBHOTO MPUPOAOIONH30BAHUS;
e OBJAJICHHE OCHOBAMH OE30TAaCHOTO WCIIONB30BAHMS E€CTECTBEHHBIX W HCKYCCTBEHHBIX
ANEKTPUIECKUX W MATrHUTHBIX TIOJIeH, DJEKTPOMATHUTHBIX M 3BYKOBBIX BOJH, €CTECTBEHHBIX U
HCKYCCTBCHHBIX HOHHM3HUPYIOUIUX M3IYYCHUNH BO U30C)KAaHHWE HMX BPEAHOTO BO3JICHCTBUS Ha
OKPY>KaIOIIYIO CPEIly U OPTaHU3M UEJIOBEKa;
e (opmupoBanne yOexneHHS B 3aKOHOMEPHOW CBS3M W TIO3HABAEMOCTH SBIICHUH MPUPOABI, B
OOBEKTUBHOCTH HAyYHOTO 3HAHUS, B BBICOKOW IIEHHOCTH HAayKH B DPa3BUTHH MaTePUAILHOU U
JTyXOBHOM KyJIbTYPHI JIFOACH;
® pa3BUTHUE TEOPETUUCCKOTO MBIIUICHUS HA OCHOBE ()OPMUPOBAHUS YMEHHI YCTaHABIUBATh (DAKTHI,
pasnuyYaTh TPUYUHBI W CIEACTBUSA, CTPOUTh MOJENM W BBIABUTATH THIIOTE3bI, OTHICKHBATH H
(hopMyITMpPOBaThH TOKA3aTENbCTBA BBIABUHYTHIX TUIIOTE3, BHIBOJAUTH M3 3KCIIEPUMEHTAIBHBIX (DaKTOB
U TEOPETUYCCKUX MOJIeNiel (PU3NISCKUE 3aKOHBI,
® pa3BUTUC YMEHUS IUIAHUPOBATh B ITOBCEAHEBHOM KU3HU CBOHM JCHCTBUS C IPUMEHECHHUEM
MTOJTyYE€HHBIX 3HAHUH 3aKOHOB MEXaHUKH, HIIEKTPOTUHAMHUKY, TEPMOAMHAMUKH U TETUIOBBIX SBICHUH
C TEeIBI0 COEepPEKEHNUS 37I0POBbS;
e (opmupoBaHHe NPEJCTABICHUN O HEPAIMOHAILHOM HCIOJIb30BAaHUM MPHPOIHBIX PECYPCOB U
SHEPTUH, 3aTPSI3HEHUN OKPYXKAIOIIEH Cpe/Ibl KaK CISACTBHE HECOBEPIICHCTBA MAIIIMH U MEXaHU3MOB.
® KOMMYHHKATHBHBIE YMEHUS: JIOKJIABIBATh O PE3yIbTaTaX CBOETO HCCIIEIOBAHMS, y4acTBOBAThH B
JUCKYCCHW, KPAaTKO W TOYHO OTBEYATH HA BOIPOCHI, WCIOJB30BaTh CIIPABOYHYIO JHUTEpATypy U
JPYTHUe UCTOYHUKH UHPOPMAITUH.

BbInyCKHUK HAY4YUTCH:
e coOmoaaTh mpaBuiia OE30MACHOCTH U OXpaHbl TpyJa MpU padoTe ¢ y4eOHBIM H JabopaToOpHBIM
0bopyIoBaHUEM;
® [IOHMMAaTh CMBICI OCHOBHBIX (PU3UYECKUX TEPMHHOB: (PU3UYECKOE TEJI0, (PU3UUECKOE SIBIICHUE,
(u3nyecKas BeJIMYMHA, CIUHUIIBI U3MEPEHUS;
® pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEUINTh MPH MOMOIIN (GU3NIECKUX METOIOB; aHAIIH-
3UpPOBaTh OTACIBHBIC ATAIBI IPOBEACHUS UCCIIEIOBAHUN U MHTEPIIPETUPOBATH PE3YyIbTaThl HAOrOIe-
HHI ¥ OIIBITOB;
® CTaBUTH OIBITHI MO MCCIICAOBAHUIO (PU3NUECKUX SBICHUN WIH (GU3MUECKHX CBOMCTB Ten Oe3 mc-
M0JIb30BaHUS MPSIMBIX U3MEPEHUH; MPH 3TOM (DOPMYJIMPOBaTh MpodiIeMy/3a1ady Yy4eOHOIO SKCIIEPH-
MEHTa; COOUpaTh YCTAHOBKY U3 MPEIJIOAKEHHOTO 00OPYI0BAHUS;
® [IPOBOAMTH OMBIT U (popmynupoBatk BeIBOJIEL [IpuMeuanne. [1pu nmpoBeaennn uccienoBanus Ghu-
3WYECKUX SIBICHUH U3MEPUTENbHBIE MPUOOPHI UCTIOIB3YIOTCS JHIIb KaK JATYUKU U3MEpeHUs (r3H-
YECKHMX BEJTMYHH. 3aiCH MOKAa3aHUH PSIMBIX H3MEPEHHUH B 3TOM CiIydae HEe TpeOyeTcsI.
e TIOHMMAThH POJIb SKCIIEPUMEHTA B TIOyUYEHNH HAYIHOH MHPOpMAIINH;
® TIPOBOAWTH MPSMbBIE U3MEPEHUS (PU3NICCKUX BEIMYMH: BpPEMs, PACCTOSIHHE, Macca Teja, O0hEM,
chia, TeMreparypa, atMochepHOe JaBIeHUE, BIAKHOCTh BO3IyXa, HAMPSOHKEHUE, CHJIa TOKA, paana-
IMOHHKIH (hOH (C MCIIOJIb30BAHUEM JIO3MMETPa); TIPU STOM BBIOMPATh ONTHMAIBHBIN CIIOCO0 M3Mepe-
HUSI ¥ UCTI0JI30BaTh MPOCTEUIIINE METO/IbI OIIEHKH MOTPENTHOCTEN U3MEPEHUH.
o [Ipumeuanue. JIro6as yueOHas mporpamMma J0JKHA 00eCIIeUuBaTh OBJIAZCHHUE MPSAMBIMHA H3MeEpe-
HUSIMH BCEX TIEPEUNCICHHBIX (PU3MUSCKUX BEITMIHH.



e IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYHMH C MCHOIb30BAaHUEM IPSAMBIX U3-
MEpEHUI: TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yIbTATHI IOIyYEHHOI 3aBHCUMO-
cTH U3MUECKUX BEIMYUH B BUAE TaONUI U rpauKoB, IeNaTh BHIBOIBI [0 Pe3yabTaTaM HCCIIelI0Ba-
HUS;
® TPOBOAWUTH KOCBEHHBIC M3MEPECHUSI (PU3MYECKUX BENWYMH: MPH BBHIMOJHEHWH W3MEpEHHH coOH-
paTh SKCIEPHUMEHTAJLHYIO YCTaHOBKY, CIEAYs MPEIOKEHHOW HHCTPYKIHMH, BBIYHCIATH 3HAUCHHE
BEJIMYMHBI U aHAIU3UPOBATh MOJIYYEHHBIE PE3YIbTAThI C YUETOM 3aJaHHON TOUHOCTH U3MEPEHUH;
e  AHAIM3MPOBATH CUTYALUH IIPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa, y3HaBaTh B HUX IPOSBICHHUE
W3yUYCHHBIX (PU3MYECKUX SBICHUN WM 3aKOHOMEPHOCTEH M IMPUMEHSATh UMEIOIINECS 3HAHUS I UX
0OBICHEHHS,;
e [IOHMMAaTh IPUHLHUIIBI ACHCTBHUS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, YCIOBUS X 0€30-
MACHOT'0 MCIIOJIb30BaHMS B [IOBCEIHEBHOM XKHU3HH;
® JCIOJIb30BAaTh IPU BBINOJHEHUH Y4YEOHBIX 3a7ad Hay4yHO-TIOMYJSAPHYIO JIUTeparypy o (usnde-
CKUX SIBIICHUSIX, CIIPABOYHBIE MaTepUalIbl, pecypchbl IHTepHET.
BBINYyCKHUK IOJYYUT BO3MOKHOCTH HAYYUTHCH:
e 0CO3HABaTh LIEHHOCTb HAYYHBIX HCCIECIOBAHUN, POJb (PU3UKH B PACIIMPEHUH NPEICTABICHUI 00
OKpY’KaroIlleM MUpPE U €€ BKJIaJ B yIyUIICHUE KaueCTBa KU3HU;
® JCMOJIL30BAaTh MPUEMBI TOCTPOCHUS (PH3MUYECKHX MOjEel, ToUcKa U (HOPMYIHPOBKU A0Ka3a-
TEJIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUYECKUX BBIBOJIOB HA OCHOBE SMIMPHUYECKH YCTAHOBJICHHBIX
¢baxToB;
e CpaBHHMBATh TOYHOCTh M3MEPEHHUS (PU3MUCCKUX BEJIMYUH IO BEIWYMHE MX OTHOCHTENBHOW IO-
TPEIIHOCTH NPH MPOBEICHUN NPSIMBIX U3MEPEHHIA;
®  CaMOCTOSTEIbHO NMPOBOAUTH KOCBEHHBIE M3MEPEHHS M HMCCIENOBAHUS (U3MUECKUX BEIUYMH C
WCIIOJIB30BAaHUEM DPA3JIUYHBIX CIOCOOOB M3MEpEHUs] (U3NUECKUX BEIMYHUH, BHIOUPATh CPEICTBA H3-
MEpEeHHsI C YIeTOM He0OX0ANMOW TOYHOCTH M3MEPEHUH, 000CHOBBIBATH BHIOOP CrIOCO0a M3MEpPEHHS,
a/IeKBaTHOT'O TIOCTABJICHHOM 3a/1a4e, IPOBOAUTH OLICHKY JOCTOBEPHOCTHU IOJIyUYCHHBIX PE3yJIbTaTOB;
e BOCIHPHUHUMATH MH(GOPMALUIO (PU3HMUECKOTO COAEPXKAaHUSA B HAYYHO-TIOMYJIIPHOH JHUTEpaType U
cpeAcTBax MaccoBOd MH(OpMALKU, KPUTHYECKH OLIEHUBATH TOIYUYEHHYI0 HH)OPMAIKIO, aHATU3UPYS
ee coJlepKaHue | JJaHHbIe 00 UCTOUYHUKE HH(POPMAIIUH;
e co3JaBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIECHHS O (PU3NUECKUX SBIICHUSX HAa OCHOBE
HECKOJIBKMX UCTOYHMKOB HH(OPMAIIUH, COMPOBOKIATH BBICTYIUICHUE TIPE3EHTAIINEH, YUUTHIBAs OCO-
OCHHOCTH ayIUTOPUHU CBEPCTHHUKOB.
Mexannuyeckue siBJCHUSA
BbInyCKHUK HAYy4YUTCH:
® pPacro3HaBaTh MEXaHWYECKUE SIBICHUS W OOBSCHATH Ha OCHOBE MMEIONINXCS 3HAHUN OCHOBHBIE
CBOWCTBA WJIU YCJIOBHSI IPOTEKAHMS THX SIBJICHUI: paBHOMEPHOE U HEPABHOMEPHOE JIBIKEHHE, PaB-
HOMEPHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE, OTHOCHTEILHOCTh MEXaHUYECKOTO JIBU-
JKEHHs, CBOOOTHOE MAaZeHUE Tell, PABHOMEPHOE ABIKECHUE 110 OKPYKHOCTH, MHEPLHS, B3aUMOACHCT-
BUE TeJl, PEAaKTUBHOE JABWXCHUE, IIepesiada JaBJICHHUs TBEPIbIMU TEIaMH, KHIKOCTAMH U T'a3aMu, aT-
Moc(hepHoe IaBieHue, TNIaBaHKue TN, pAaBHOBECHE TBEPJBIX TEJ, UMEIOIINX 3aKPEIUIEHHYIO OCh Bpa-
HIEHUs, KoJlebaTellbHOe JIBUKEHUE, PE30HAHC, BOJIHOBOE JIBI)KEHHE (3BYK);
® OIMCHIBAaTh M3YYEHHBIC CBOMCTBA TEJI U MEXaHMUYECKHE SIBJICHUS, HCIONB3Yys (QU3NUECKHEe BEJIH-
YHHBI: MyTh, MIEPEMEIIEHHE, CKOPOCTh, YCKOPEHHE, TIepHo1 00palleHus], Macca Teja, IVIOTHOCTh Be-
HIecTBa, cuiia (Cuia TSHKECTH, CHIIa YIIPYTOCTH, CHUJIa TPEHHS), JIABJIICHHE, UMITYJIbC Tella, KHHETHYe-
CKasi DHEpTrus, MOTEHIMAJIbHAS YHEPTUsl, MeXaHW4ecKas paboTa, Mexanudeckas MomHocts, KT/ npu
COBEpIICHUH PabOTHl C UCTIOJIB30BAaHUEM MIPOCTOTO MEXaHM3Ma, CHJIa TPEHUS], aMIUIUTY1a, IEPUOJ U
yacTtoTa KoyeOaHui, IJIMHA BOJHBI U CKOPOCTh €€ PAacCHpOCTPaHEHHS; NPH ONMHCAHUHM NPaBHIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICI HUCTIONB3YEMBIX BEJIMYMH, UX 0003HAUCHHS U CIUHUIBI U3MEPEHUS,
HaXOJIUTh (OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (U3MUYECKYIO BEIWYMHY C IPYTUMH BEJIMYMHAMH, BBI-
YHUCIISTH 3HaUeHUE (PU3NUECKON BETUUHHBL;
®  aHANM3MPOBATH CBOICTBA TEJ, MEXaHWYECKUE SIBICHHUS M MPOIECCHI, UCIONb3Ysl (PU3MUECKUE 3a-
KOHBI: 3aKOH COXPaHEHHSI SHEPTHH, 3aKOH BCEMUPHOTO TSATOTEHHS, IPUHIIHIT CYTIEPIIO3UIINU CHJI (Ha-
xoxaeHne paBHojeicTBytomeit cuisl), I, 11 u Il 3akorsr HpioToHA, 3aK0OH COXpaHEHHUS UMITYIIbCa,
3akoH ['yka, 3akon [lackans, 3akoH ApxuMeza; Py 3TOM pas3inyaTh CIOBECHYIO (hOpMYIHPOBKY 3a-
KOHA U €0 MaTeMaTu4ecKoe BbIPaKEeHHE;



e pa3IMyaTh OCHOBHBIC TPHU3HAKU M3YYCHHBIX (PM3NUCCKUX MOJIEJCH: MaTepHuaabHas TOYKa, WHEp-
[HMallbHas CHCTEMa OTCUETa;
e  pemaTh 33/1a9H, UCMONB3Ys (PM3NIECKHE 3aKOHBI (3aKOH COXPAaHEHHSI SHEPTHH, 3aKOH BCEMHUPHOTO
TATOTEHUS], TpUHLUMI cynepno3zuuuu cui, I, II u Il 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHs UMITYJIbCa,
3akoH 'yka, 3akoH [lackans, 3akoH Apxumena) u (HOpMYIIbI, CBS3BIBAIONTNE (DH3UYCCKUE BEITHYUHBI
(myTh, CKOPOCTH, YCKOPEHHUE, Macca Tella, IIIOTHOCTh BEHISCTBA, CHJIa, JIaBJICHHUE, UMITYJILC Tea, KH-
HeTWYeCKas SHEPrus, MOTCHIMANbHAS SHEPIHsa, MEXaHmdeckas paboTa, MexaHHYecKas MOIITHOCTb,
KIIJ] mpocToro Mexanmu3ma, cria TPEHHs CKOIBKEHUA, KOAQHUIMEHT TPEHHS, aMIUTATY/1a, TIEPUOI U
4acToTa KoJieOaHuH, NJTMHA BOJHBI U CKOPOCTh €€ PaclpOCTPaHCHUs): HA OCHOBE aHAIIN3a YCIIOBUS
3a/1a4¥ 3aIMCHIBATh KPATKOE YCIOBHE, BHIACIATH (PM3NIECKUE BEIMIMHEI, 3aKOHBI U (hOPMYIIBI, HE00-
XOJIUMBIC ISl €€ pelleHMs], IPOBOIUTh pacueThl W OIEHUBATh PEATHHOCTh MONyYEHHOTO 3HAYCHUS
(hU3UYECKO BETMYNHBI.
BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCS:
® HCIIOJL30BaTh 3HAHUS O MEXAHHUYECKUX SBJICHUSX B IOBCEIHEBHOM KHM3HU IJId 00eCICUCHUS
0e30macHOCTH TIpH OOpaIlleHnH ¢ MPHUOOPaMU U TEXHUIECKUMH YCTPOHCTBAMH, TSI COXPaHEHUS 3]10-
POBBsI M COOJTIOICHUST HOPM KOJIOTHUECKOTO MOBEACHUS B OKPYKAIOIIEH cpeie; MPUBOAUTD MPUMEPHI
MPAKTHYECKOTO HCIIOIb30BaHUs (PM3NUECKUX 3HAHUN O MEXaHHYECKUX SBICHUSIX U (QU3NUECKUX 3a-
KOHaX; MMPUMEPHI UCITOIB30BaHMS BO30OHOBISIEMBIX ICTOYHUKOB YHEPTHH; SKOJIOTHUECKUX ITOCIIEICT-
BUI UCCIIEAOBAHUS KOCMHYECKOT'O IPOCTPAHCTB;
® pasznMyaTh TPAHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHMMATh BCEOOIINI Xapakrep GyH-
JaMCHTAJIbHBIX 3aKOHOB (3aKOH COXpaHCHI/IH MGX&HH‘ICCKOﬁ 3H€pFI/II/I, 3aKOH COXpaHCHI/Iﬂ I/IMHYJ'Ibca,
3aKOH BCEMHPHOTO TSTOTEHHUS) U OTPAaHMYEHHOCTH HMCIOJB30BAHMUS YaCTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u ap.);
® HaxOJWUTh aJCKBATHYIO MPEIJIOKEHHON 3aaue (pU3MUEcCKyr0 MOJIENb, pa3penarh npodieMy Kak
Ha OCHOBE MMEIOIINXCS 3HAHUHN 110 MEXaHUKE C UCIIOJIb30BAHUEM MATEMAaTUUYECKOTO anrmapara, Tak u
TIPH MTOMOIIF METOJIOB OIEHKH.
TenjioBble ABJIECHUS
BbInyCKHUK HAYy4YHTCH:
® pacro3HaBaTh TETUIOBBIC SBJICHUS U OOBACHATH Ha 0a3e MMEIOIUXCS 3HAHNH OCHOBHBIE CBOICTBA
WIH YCIIOBUS TMPOTEKAHUS ATHUX SBICHHUN: MU dy3usi, U3MEHEHHE 00beMa Tell MPHU HAarpeBaHUM (0X-
JIKJICHUH ), OOJIBIIIAs COKUMAEMOCTh ra30B, Majiasi COKUMAEeMOCTh JKUIKOCTEH W TBEPABIX TEJI; TEILIO0-
BOE PaBHOBECHE, UCTIApEHUE, KOHJICHCAIIHS, IUIABICHNE, KPUCTAIUTH3AIIHS, KUTICHHE, BIIAYKHOCTh BO3-
Jyxa, pa3InYHble CIOCOOBI Tertonepenayn (TerIonpoOBOIHOCTh, KOHBEKIIHS, H3ITydeHHe), arperat-
HBIC COCTOSAHHA BCUICCTBA, ITOTJIOIICHHEC 3Hepr1/11/1 HpI/I I/ICHapeHI/II/I KUAKOCTHU U BBIJACIICHUEC €€ HpI/I
KOHACHCAIINn napa, 3aBUCUMOCTH TeMHepaTypm KUIICHHUA OT JTaBJICHUSA,
® ONKCHIBATH M3yYCHHBIE CBOWCTBA TEJN M TEIUIOBHIEC SIBICHUS, UCITONB3Ys (PU3NIECKUE BETUYHHBL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DHEPIHs, TeMIleparypa, yAelbHas TeTUIOEMKOCTh BeIIeCTBa,
yaeabHas TEIUIoTa IUIABJICHUs, YAeJIbHas TeIIoTa MmapooOpa3oBaHUs, yIeibHAs TEIUIOTa CrOpPaHUs
TOIIJIMBA, KOB(i)(bI/IHI/IeHT IIOJIC3HOI'O ILeI‘/'ICTBI/ISI TCIUIOBOT'O JBHIAaTCIIA, HpI/I OIIMCaHUU HpaBI/IJH)HO
TPaKTOBATh (DU3MUECKUI CMBICI UCIIONB3YEMBIX BEIMYMH, X 0003HAYCHUS W €IWHUIIBI U3MEPEHHUS,
HAXOAWTH (POPMYIIBI, CBSA3BIBAIONINE NaHHYIO (PU3NYECKYIO BEIMYHHY C APYTUMHU BEIHYUHAMH, BBI-
YUCJIATH 3HAYCHHUEC q)HSI/I‘IeCKOI\/’I BCIINYHUHBI,
®  aHAJIMU3UPOBATH CBOMCTBA TEJ, TEIJIOBBIC SABICHUS U MPOLIECCHI, UCIIONIB3YSl OCHOBHBIC MOJIOKEHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI O CTPOCHUH BEILECTBA U 3aKOH COXPAHEHUS SHEPTUH;
® pa3nMyaTh OCHOBHBIC MPU3HAKH U3YYCHHBIX (PU3NIECKUX MOJIEICH CTPOCHHS Tra30B, KUAKOCTEH U
TBEP/BIX TE,
L] HpI/IBOJII/ITI) HpI/IMepBI HpaKTquCKOFO HUCITIOJIB30BAHUS (1)I/I3I/I‘ICCKI/IX 3HaHI/II71 O TCIJIOBBIX SIBJICHU-
SIX;
e pemaTh 337a4M, UCIIONIB3YS 3aKOH COXPAaHEHHs SHEPTUH B TEIJIOBBIX Mpolieccax U GOpMyJIbl, CBS-
3bIBAKOIIINEC q)mnqecm/le BCIIMYNHBI (KOJ’II/I‘-IGCTBO TCIIJIOTHI, TeMHepaTypa, y,ZICJII)Haﬂ TECIIJIOCMKOCTbH
BEIECTBa, y/eIbHAas TEIUIOTa IUIABJICHUS, yJeNbHAs TEIIOTa MapooO0pa30BaHus, yeibHas TEIUIoTa
CropaHus TOIUIMBa, KOA()MUIIMEHT MOJIE3HOTO ACHCTBUS TEIUIOBOTO JIBUIATENsI): HA OCHOBE aHaIM3a
YCIIOBUS 3aJ1au¥ 3aIMChIBATH KPATKOE YCIIOBHE, BBIICIATh (PU3HUECKUE BETMYMHBI, 3aKOHBI U OPMY-
JIBI, HEOOXOJUMBIC JUIsI €€ PEIICHUs], MPOBOAUTH PAacyeThl M OICHUBATH PEAIbHOCTH MOIYYEHHOTO
3HaYeHUS (PU3NICCKON BEITUYHHBL.



BbINyCKHHUK MOJYYHUT BO3MOKHOCTHh HAYYUThCS:
®  JICTIOJIb30BATh 3HAHUS O TEIUIOBBIX SBJICHUSX B MMOBCEJHEBHOM XU3HM Ui oOecrieueHus Oe3zomac-
HOCTH TIpU oOpaleHnu ¢ npudopamMu U TEXHUUECKHUMHU YCTPOHCTBAMH, IJIsi COXPaHEHHS 3A0POBbS U
COOJIIOZICHUSI HOPM DKOJIOTHYECKOTO TOBEACHUS B OKpY Karolllel cpesie; MPUBOANTH IPUMEPBI SKOJIO0-
THYECKUX IOCIEACTBUN PabOThl ABUraTeled BHYTPEHHETO CTOpaHHs, TEIUIOBBIX M THAPOIIEKTPO-
CTaHITNH;
®  pas3NMyaTh TPAHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHMMATh BCEOOIINI XapakTep (yH-
JaMEHTaIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXpaHEHHs HEPTrUH B TEIUIOBBIX MPOILECCax) U Orpa-
HUYEHHOCTb UCIOIb30BaHMs YaCTHBIX 3aKOHOB;
e HaxXOOUTh AJECKBATHYIO IMPEIJIOKCHHOM 3a1ade GU3MUECKYI0 MOJEJNb, pa3pelars npodiaeMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAHUN O TEMJIOBBIX SIBICHUSX C HMCIIOJIb30BAaHMEM MAaTEMAaTH4ECKOro aIra-
paTa, TaK ¥ MpH MOMOIIY METO/I0B OLIEHKH.

JJleKTpUYeCKHe U MATHUTHbIE SIBJICHUS

BbInyCKHUK HAy4YUTCH:
o pacrio3HaBaTh 3JICKTPOMAIrHUTHBIC SABJICHUSA U O6’I:JICH$[TI) Ha OCHOBC MMCHOLINXCs 3HAHUHA OCHOB-
HbI€ CBOICTBA WJIM YCJIOBUS IIPOTEKAHUS JTUX SBICHUM: AJIEKTpHU3aLUs TEl, B3aUMOICHCTBUE 3aps-
JIOB, JJIEKTPUYECKUH TOK M €ro ACHCTBUS (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE), B3aUMOJACHCTBHE
MAarauToB, 2JICKTPOMAarouTHas WHAYKIUA, I[CﬁCTBHG MAardvuTHOI'O 10JIA Ha MPOBOJHHUK C TOKOM M Ha
JBUKYIIYIOCS 3apsDKEHHYIO YacTHIly, JAEWCTBHE SJIEKTPUYECKOro TOJS Ha 3apsHKEHHYIO YacTHILY,
3JIEKTPOMArHUTHBIC BOJIHBI, NMPSIMOJIMHEMHOE PAaCHpPOCTPAaHEHHE CBETA, OTPAXKEHUE U MPEIIOMIICHHE
CBETa, IUCIEPCHS CBETA.
o COCTAaBJIATh CXEMBbI JJICKTPUYCCKUX HGHCI\/'I C MOCJICA0BATCIIbHBIM U MapaljICIbHbIM COCAUHCHUEM
JJIEMEHTOB, pa3finyasi yCIIOBHbIE 00O3HAYCHHUS! JIEMEHTOB JJIEKTPHUECKHX Ienei (MCTOYHHMK TOKa,
KJIIOY, PE3UCTOP, PEOCTaT, JaMIIOUKa, aMIepMETp, BOIILTMETD).
® JCIOJIb30BAaTh ONTUYECKUE CXEMBI Ul MOCTPOCHMS M300pa’keHUH B IJIOCKOM 3epKajie M coOu-
parolel JInH3e.
o OIMUCBHIBATH U3YUCHHBIC CBOMCTBA TE€N U OJICKTPOMArHMUTHBIC SABJICHUSA, UCIIOJIb3Y (1)PI3I/I‘-I€CKI/I€ BE-
JIMYMHBL: AJIEKTPUUECKUH 3aps]l, CUJIa TOKa, SJIEKTPUIECKOe HAIPSDKEHUE, JIEKTPHUECKOE COMPOTHB-
JIeHHe, YJebHOE COIIPOTHBIICHNE BEUIECTBA, paboTa AMEKTPHYECKOTO MOJIsl, MOITHOCTh TOKa, (hOKyC-
HO€ PAcCTOSIHWE M ONTHYECKasl CWJIa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETa; IIPU ONMCAHWU BEPHO TPAKTOBaTh (PU3MUYECKUN CMBICH HCIIOJIB3YEMbIX BEIWYHMH, UX
0003HAYCHHUS U SAMHUIIBI U3MEPEHHSI;, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PHU3MUECKYIO Be-
JMYUHY C APYTHMHU BeTUUYNHAMU.
®  AHANM3MPOBATH CBOMCTBA TEJI, HJICKTPOMArHUTHBIE SIBICHUS U MPOLECCHI, UCIIONb3Ys (PHU3nIecKue
3aKOHBI: 3aKOH COXPaHEHMsI AJIEKTPUUECKOT0 3apsaaa, 3akoH OMa JiIs ydacTKa Leu, 3aKoH Jxoyis-
Jlenma, 3aK0H MPAMOIUHENHOTO PAaCcIIpOCTPaHEHUs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH IpeoMIIe-
HUSI CBETA; IIPU 3TOM Pa3in4aTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA M €T0 MaTeMaTnyeckoe BhIpaxe-
HHE.
® TIPUBOJUTH IIPUMEPHI MPAKTUIECKOTO MCIIOIH30BAHUS (PU3MUECKIX 3HAHUK O 3JIEKTPOMArHUTHBIX
SIBJICHUSX
e pemiath 3ajJauM, UCIob3ys pu3mueckue 3akoHbI (3aKkoH OMa JIst yyacTKa mernu, 3aKoH JIxoyis-
Jlenma, 3aK0H MPAMOIUHENHOTO PACIIPOCTPAHEHUS CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MpPEeIoMIIe-
HUsI cBeTa) U (OPMYIIbI, CBSA3bIBAIOIINE (PU3HUYECKHE BEJIMYMHBI (CHJIa TOKA, IEKTPUYECKOE HaIps-
JKEHHE, 3JIEKTPHUUECKOE COIPOTUBIICHHUE, YIEIbHOE CONPOTUBIICHNE BEILIECTBA, pab0Ta INEKTPUIECKO-
TO TI0JIsI, MOIITHOCTh TOKa, (DOKYCHOE PacCTOSIHUE U ONTUYECKasl CHIIa JTIMH3BI, CKOPOCTh AIIEKTpOMAr-
HUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETa, (POPMYJIBI pacueTa 3JIEKTPHUYECKOTO CONPOTUBICHUS
NpY TOCJIEAOBATEIbHOM U HapajuIeIbHOM COSJUHEHUH NMPOBOAHMKOB): HA OCHOBE aHAIN3a YCIOBUS
3aJ]a4y 3aMChIBATh KPATKOE YCIIOBHE, BBIJICISATH (PU3MUECKIE BETHYMHBL, 3aKOHBI U (POPMYJIBI, HEOO-
XOJUMBIC JId €€ pCIICHUA, IMMPOBOJUTL pacCd€Thl U OUCHHUBATH PCAJIBHOCTH IMOJTYUCHHOI'O 3HAYCHUA
¢u3nUecKol BETUYNHBI.

BbINyCKHUK MOJYYHUT BO3MOKHOCTHh HAYYUThCH:
®  JCINOJIb30BAaTh 3HAHMA 00 JIEKTPOMArHUTHBIX SBJICHUSAX B MOBCEIHEBHOM >KM3HM Ui oOecrieue-
HUs 6€3011aCHOCTH NpU OOpALEHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIsl COXpaHEHHUs
3JI0POBbSL U COOJIONEHHSI HOPM SKOJIOTHUECKOTO MOBEJCHUS B OKPYXKAIOLIEeH cpeie; MPUBOIUTD MPH-
MEpBbI BIMSHUS 3JIE€KTPOMarHUTHBIX U3JIy4eHUH Ha )KUBbIE OPraHU3MBbI;



®  pas3nMyaTh TPAHUIBI MPUMEHUMOCTH (PU3MIECKUX 3aKOHOB, TIOHMMAThH BCEOOIUIT Xapakrep QyH-
JIAMEHTAIILHBIX 3aKOHOB (3aKOH COXPaHEHUS IEKTPHICCKOTO 3apsijia) U OrPAaHHIEHHOCTh HCIOJb30-
BaHMS YaCTHBIX 3aKOHOB (3ax0oH OMa /IS y9acTka 1en, 3akoH Jxoymns-Jlenna u ap.);
®  WCIOJB30BaTh MPUEMBI MOCTPOCHUS (DU3MUECKUX MOjelel, moucka u (GOpMYyJTUPOBKH J[OKa3a-
TEIBCTB BBIJIBUHYTHIX TUIIOTE3 U TEOPETHUECKUX BHIBOJOB HAa OCHOBE SMITUPUYCCKH YCTAHOBJICHHBIX
¢axToB;
® HaXOJWUTh aJCKBATHYIO MPEIIOKCHHON 3aade GU3UUECKYI0 MOJIENb, pa3pemarb nmpodieMy Kak
Ha OCHOBE UMEIOIIUXCS 3HAHUN 00 DIIEKTPOMATHUTHBIX SBJICHUAX C MCTOJNB30BAaHHEM MaTeMaTHhde-
CKOT0 ammapara, Tak ¥ MpU TIOMOIIA METOJIOB OIICHKH.
KBanToBbI€ siBJICHMSI

BbInyCKHUK HAy4YUTCH:
® pacro3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSCHATH HA OCHOBE UMCIOIIMXCS 3HAHUI OCHOBHBIC CBOM-
CTBa WIU yCIIOBUSI POTCKAHUS STHUX SBJICHHI: €CTECTBCHHAS U UCKYCCTBCHHAS PaIMOAKTUBHOCTH, O-,
- 1 y-n3my4YeHus, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa U3IYUCHUS aTOMA;
® OIMCHIBATh W3yUYCHHBIC KBAHTOBBIC SIBICHHS, HCIIOIB3Ys (PU3MUCCKHE BETUYMHBI: MACCOBOC YHC-
70, 3aps0BOE YKCIIO, MEPHOJ MOodypacnana, SHeprus (OTOHOB; MPH OMUCAHUH MPABUIBHO TPAKTO-
BaThb (1)H3I/I‘ICCKHI71 CMBICJI UCIIOJIb3YEMBIX BCIWYHH, UX O603Ha‘leHI/I$I 1 €AVHULIBI U3BMCPCHUA, HAXO0-
JUTH HOPMYITBI, CBS3BIBAIOIIUE TAHHYIO (PM3UUYECKYIO BEIMYMHY C APYTHMH BEMYMHAMH, BEIYUCIISATD
3HaYCHUE (PU3MUYECCKON BETTHMUYMHEI,
o AHAJIM3UPOBATL KBAHTOBBLIC SBJICHHSA, HWCIIOJIbB3Ys (I)I/I3I/I‘-ICCKI/IC 3aKOHBI U IOCTYJIAThl: 3aKOH CO-
XpaHEHUs] SHEPTUH, 3aKOH COXPAaHEHHUs SJICKTPHUUECKOTO 3apsija, 3aKOH COXPaHEHHS MacCOBOTO YHC-
7a, 3aKOHOMEPHOCTH HM3Jy4YCHUsS W TIOTJIOUICHUS! CBETa aTOMOM, IPH 3TOM pa3iuyaTh CIOBECHYIO
(bOpMYJIMPOBKY 3aKOHA U €T0 MaTeMaTHYECKOE BRIPAKECHUE,
® pa3nMyaTh OCHOBHBIC NMPHU3HAKHU IUTAHETAPHON MOJICITH aTOMa, HYKJIOHHOW MOJIEIH aTOMHOTO SIJT-
pa;
® [PUBOJAUTH IIPUMEPHI MPOSIBIEHUSA B IIPUPOJE U IMPAKTHYECKOTO MCIIOIL30BaHUSA PaIHOaKTUBHO-
CTH, SJICPHBIX U TEPMOSJICPHBIX PEaKIIUi, CIICKTPAILHOTO aHAIH3A.

BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCS:
® JCMOJIL30BAaTh MOJYyYCHHbIE 3HAHUS B MOBCEJHEBHOW XKM3HU NPU OOpallleHHH C MpHOOpaMu U
TEXHUYECKUMH YCTPONCTBAMU (CUETYMK MOHU3UPYIOUIUX YAaCTHII, JO3UMETP), AJISI COXpaHEHUS 370-
POBBS ¥ COOTIOICHUS HOPM DKOJIOTHIECKOTO IMTOBEICHUS B OKPY KAIOIIEH cpelie;
® COOTHOCHUTH SHEPIHIO CBSI3U ATOMHBIX SJep ¢ Ae(hEeKTOM Macchl;
® TPUBOJUTH MPUMEPHI BIUSHUSA PAJUOAKTHBHBIX W3IyuCHHH Ha JKUBBIC OPTaHU3MbI; OHHUMAThH
MIPUHIIMIT ICHCTBHS JO3UMETPA U Pa3indaTh YCIOBHSI €ro HCIOJIb30BaAHHUS,
o IIOHUMAaTh 3KOJOIMYECKHE HpO6HeMI)I, BO3HUKAIOOIUC ITPU HMCIOJb30BAHUNU ATOMHBIX 3JICKTPO-
CTaHHHﬁ, " IYTU PCUHICHUA 3TUX HpO6HeM, NEPCHIEKTUBLI UCIIOJIB30BaHUA YIIPABIACMOro TCPMOAACP-
HOT'O CHHTE3a.

DJIeMeHTbI ACTPOHOMMH

BbInyCKHUK HAYy4YHTCH:
e yKa3bIBaTh Ha3BaHUs TuiaHeT COJIHEYHOW CHUCTEMBI; pa3sinvyaTh OCHOBHBIC MPHU3HAKUA CYTOYHOTO
BpallleHus 3Be31HOTO HeOa, ABrkeHus JIyHpl, CONHIIA U TUIAHET OTHOCUTENLHO 3BE3I,
® [IOHMMATh PA3JINYHS MEXK/TY TEIHOICHTPUISCKOHN U T€OIEHTPUIECKON CHCTEMaMK MHUPA.

BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCS:
o YKa3bIBaThb 06H_II/IC CBOIICTBA M OTINYMS IIAHET 3€MHOM Tpynmbl U ITIAHET-TUTAHTOB, MaJIbIX TCII
ConrHeuHOW CHUCTEMBI M OOJIBIIHX TUIAHET; TI0JIb30BaThCsl KAPTOW 3BE3IHOTO HeOa MPU HAOIIOACHUIX
3BE3HOTO HeOa;
e pa3nuyaTh OCHOBHBIE XapaKTEPHUCTHUKH 3Be3[ (pa3Mmep, IBET, TeMIepaTrypa) COOTHOCHUTH IIBET
3BE3/IbI C €€ TEMIIEPATYPOH;
o pasin4aTthb T'UIOTE3BI O IMPOUCXOKIACHUN COIHEYHON CHCTEMBI.



2. Conep:xaHue y4e0HOI0 Kypca

7 Kkiaacce
(68 gacos, 2 yaca B HEJCITIO)
I. Beenenue (4 1)

[Ipeamer u MeTonbl PU3UKH. DKCIEPUMEHTATBHBIN METOA U3y4YeHuUs! npuposl. M3mepenue ¢pusu-
yeckux BenwunH. [lorpemHocTs m3Mepenns. O600meHHe pe3ynbTaToB 3KcrepuMeHnTta. Habmionenne
MPOCTEHIINX SIBJICHUN M MPOIECCOB MPHUPOABI C MOMOIIBIO OPraHOB YyBCTB (3pPEHUS, CIoyXa, OCA3aHMUS).
Hcnonb3oBaHue MpOCTEHIINX W3MEPUTENBHBIX TPUOOPOB. CxemaTHdeckoe H300pakeHHe OMbITOB. MeTo-
IIBI TIONTydeHUs 3HaHui B ¢u3uke. Ou3nka u TEXHUKA.

®poHTantpHas 1abopaTopHas padbora.

1.0Onpexnenenune LeHsl AENEHUs] U3MEPUTENHLHOTO IpHOopa.

I1. IlepBoHaYa/IbHBIE CBeIEHUS O CTPOEHMH BellecTBa. (8 yacos.)

l['unmoTe3a o auckpeTHOM cTpoeHHM BemiecTBa. Monekyssl. HempepbIBHOCTh M XaOTUUHOCTH JIBH-
keHus: yactull Bemectsa. uddysus. BpoyHoBckoe nemxenue. Mojenu rasa, )KHIKOCTH M TBEPIOTO Te-
na. BzauMopeiicTBue yacTHIl BellecTBa. B3auMHOE NPUTSKEHUE U OTTAJIKUBAaHUE MOJEKy. Tpu cocros-
HUSI BELIECTBA.

®dponranbHas 1adoparopHas padoTa.

2.13MepeHue pa3sMepoB MajbIX TEN.

I11. B3aumoneiicrBue Tei. (18 vac.)

Mexanndeckoe JBUXeHHe. PaBHOMepHOE U He paBHOMepHOe ABmkeHue. CkopocTs. Pacuet mytu u
BpeMeHU ABmkeHus. Tpaekropus. Ilpsmonuneiinoe neuxenue. Bzanmopeiicteue ten. Muepuus. Macca.
[TnotHOCTE. MI3MeEpenne Macchl Tena Ha Becax. Pacuer macchl 1 o0beMa 1o ero miotHoctd. Crna. Cuitbt
B IPUPOJE: TATOTEHUS, TSKECTH, TpeHus, ynpyroctu. 3akoH ['yka. Bec tema. CBsizp Mexay CUIION
TSKECTU U Maccoit Tena. Junamometp. CnokeHUE ABYX CHII, HAITPaBJICHHBIX 10 OJHON mpsMoil. Tpenue.
Yupyras nedopmartusi.

OpoHTaNbHBIE Ta00PATOPHBIE PAOOTHI.

3.M3mepeHne Macchl Tella Ha PhIYaKHBIX Becax.

4. M3mepenune oobeMa Tena.

5.0mpenenenre IOTHOCTH TBEP/IOTO BEIECTBA.

6.I'pagynpoBanue npy>KuHBI U U3MEPEHUE CHUJT THHAMOMETPOM.

V. [laBjienne TBepABIX TeJI, JKUAKOCTEl 1 ra3os. (18 yac)

Haenenue. Onwir Toppuueru. bapomerp-anepous. ATMocdepHOe JaBJICHHE Ha Pa3IUUHBIX
BbicoTax. 3akoH [lackans. CrmocoObl yBennMYeHUs] M yMEHbIIEHHS JaBieHus. JlaBneHue rasza. Bec
Bo3ayxa. BosmymHas oOomouka. M3mepenue armocdepHoro pasienus. Manomerpsl. IlopmiaeBoit
JKUJIKOCTHBIN Hacoc. [lepenaya qaBneHust TBEpAbIMU TEJIAMU, KUJIKOCTSAMU, razamu. JleficTBUe KUJKOCTU
Y Ta3a Ha TOrPy’KEHHOE B HUX Telo. Pacyer gaBneHus )KMIKOCTH Ha THO U CTeHKH cocyaa. CooOiaromue
cocylpl. ApxumenoBa cuia. I'mppaBnuueckuit mpecc. IlmaBanuwe ten. IlnaBanue CynoB.
Bosnyxomnnasanue.

OpoHTanpHas 1abopaTtopHas pabora.

7.0mpenenenre BITAIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha MOTPY>KEHHOE B )KHJIKOCTh TEIO.

8.BrisicHeHHe yCIOBUI MIaBaHUS TENA B KUIKOCTH.

V. PaGora u MomHocTh. JHeprus. (14 yacos.)

Pabota. MomHocts. Oueprusi.  Kunernueckas sueprus. lloTeHuumanbHas 3SHeprus. 3akoH
coxpaHeHus1 MexaHndyeckoil sHepruu. IIpocteie Mexanusmel. KIIJ] mexanusmoB. Peruar. PaBHOoBecHe cuil
Ha peryare. MoMmeHT cuibl. Peraarm B TexHmke, ObITy n mpupoze. llpumeHeHne 3akoHa paBHOBECHS
pbryara kK Oyoky. PaBeHCcTBO paboT mpH HCMONB30BAHUU MPOCTHIX MEXaHM3MOB. «30JI0TOE HPABHIIO»
MEXaHHKH.

OpoHTatpHas 1abopaTopHas pabora.

9.BrIsicHEHNE YyCIOBHS paBHOBECHUS phlYara.

10.0Onpenenenne KI1J] npu nogbeme 1Mo HaKJIOHHOM MIIOCKOCTH.

Pe3seps - 6 yacos



8 ki1ace
(68 gacos, 2 yaca B HEJEITIO)
I. TensioBble siBJIeHNUs (25 yacoB)

Buytpennsisi sueprusi. TermnoBoe nBuwxkenue. Temmeparypa. Temmomepenaya. HeoGpaTtumocTtsb
nporecca temionepenadnd. CBA3b TemIrepaTypbl BEIIECTBA C XaOTHYECKMM JBHKEHHEM €ro 4YacTull.
CriocoOsl M3MEHEHHWsT BHYTpeHHeW sHepruu. TemnonpoBoAHOCTh. KonmmdecTBO TEIUIOTHL Y aenbHas
TerutoeMKkocTh. KonBekius. M3mydenne. 3aKkoH COXpaHEHUS YJHEPTHUN B TEIUTOBBIX mporieccax. [lnapnenne
W KpUCTAJUIM3alMs. YJenbHas TeIloTa IUIaBleHUs. [paduk TIaBIeHUsT W OTBEPIACBAaHMS.
[IpeoOpazoBanue »SHepruM NpH H3MEHEHUSAX arperaTHoOro COCTOSIHMS BemiecTBa. VcmapeHue wu
KOHZCHCAIMs. YJIelnbHas TeIuloTa IMapooOpa3oBaHuWsi W KOHAeHcanmnd. Pabota mapa W Ta3a mpu
pacupenny. Kunenue xuakoctd. BnakHocTh Bo3myxa. TemnoBele OBUTATENH. DHEPrusl TOIIIMBA.
VY aenpHas TEII0Ta CTOpaHMUsL.

Arperatueie cocrosHUA. IIpeoOpasoBanue »Hepruu B TeIwioBbIX aBurarensx. KIIJ TemroBoro
JIBUTATEII.

®ponrtanbHas nadboparopHas padboTa.

1.CpaBHeHHE KOTHYECTB TEIUIOTHI IIPH CMEIIMBAHWU BOJBI Pa3HOM TEMITEPaTypHI.

2.U3mepenHne yaenpHON TeTIIOEMKOCTH TBEPIOTO Tela.

I1. DiekTpUYecKHUe sIBJIEHUS M 3JIeKTPOMArHUTHBIE siBjeHust (31 yac)

OnekTpu3auus Tea. DNeKTpUuIecKuil 3apsia. Bzaumonelicteue 3apanoB. J[Ba BUAA 31EKTPUUECKOTO
3apsana. JJuCKpeTHOCTh 3MEKTPHUYECKOTO 3apsaa. DIEKTPOH. 3aKOH COXPaHEHUS dJIEKTPUIECKOrO 3apsija.
Onekrpudeckoe mosie. nekTpockorn. CrpoeHue aromMoB. OOBSICHEHHE JIIEKTPUUSCKUX SIBJIICHUH.
[IpoBomHVMKHM W HEMPOBOAHHWKH OJIEKTpPHUECTBa. J[eHCTBHE SMEKTPHYECKOTO TONS Ha DIEKTPHUECKHUE
3apsbl.

[locTosHHBIN >NEKTpUYECKUi TOK. VCTOYHHMKH 3IeKTpHYecKoro Toka. Hocurenn cBOOOIHBIX
3MEKTPUYECKUX 3apsiioB B MeTajllaX, )KMJIKOCTIX M ra3zax. JJeKTpHUdecKas LIeMb U €€ COCTaBHbIE YacTH.
Cuna Ttoka. EnuHunel cuwibsl Toka. Amnepmerp. M3mepenue cunbl Toka. Hanpsbkenuwe. Enununel
HanpsbkeHus. BonsTmerp. M3MepeHnne HanpshkeHUs. 3aBUCUMOCTD CHITBI TOKA OT HAIIPSIKCHHMSI.

Compotusnenue. Equnuiiel conpotuBienus. 3akoH Oma I ydacTka dJIeKTpUieckoi nenu. Pacuet
COTIPOTHBIICHHS] TIPOBOJHUKOB. YJeIbHOE COINpoTUBIeHne. llpuMmepsl Ha pacdeT CONpPOTHUBICHUS
MIPOBO/IHUKOB, CHJIBI TOKa W HampspkeHus. Peocrtatsl. [locnenoBaTensHoe W mapaiiiebHOE COSAMHEHUE
MPOBOJAHUKOB. J{eiCTBUSA JIEKTPUUECKOT0 TOKA

3akon [[xoyns-Jlenna. Pabora snexTpudeckoro Toka. MOMIHOCTh 3JEKTPUIECKOT0 TOKa. ETMHUIIBI
paboOTBl JIEKTPUYECKOTO TOKA, IPHUMEHseMble Ha mpakTuke. CUETYHK JIIEKTPUYECKON OSHEPTHH.
DJekTpoHarpeBartesibHble MPHOOPHI. PacdeT 3eKTposHepruu, MOTpedsieMoil OBITOBBIMH MPHOOpaMU.
HarpeBanue nmpoBOJHHKOB 3JIEKTPUYECKAM TOKOM. KOJIMYECTBO TEIUIOTHI, BBIAENSEMOE POBOJIHUKOM C
tokoMm. Jlamma HakanmuBaHus. Koporkoe 3ambikanue. [Ipenoxpanutenu. MarautHoe mnojie. MarautHoe
MoJIe MPSAMOT0 TOKa. MarHuTHbIE TUHUHA. MarHuTHOE TI0J€ KaTyIIKA ¢ TOKOM. DJEKTPOMAarHUTHI U UX
npumenenus. [locTossHHBIE MArHATEL. MarHUTHOE T0JIE TIOCTOSTHHBIX MarHUTOB. MarHuTHoe Tose 3eMilu.
JeiicTBrie MAarHUTHOTO TTOJISt HAa IPOBOJHUK C TOKOM. DJIEKTPUYECKHI JBUTATEINb.

®poHTaIbHbIE 1aA00paTOPHBIC PAOOTHI.

3.COopKa 3IeKTPUIECKOM IIETH U M3MEPEHUE CHJIbI TOKA B €€ Pa3JIUYHbIX yJacTKax.

4.V3MepeHue HaNpsDKEHUS HA Pa3IMYHBIX YIacTKaX AJIEKTPUYECKOH LETH.

5.PerynupoBaHue cHIIbI TOKa PEOCTATOM.

6./3mepentie copoTHBIICHHUS IIPOBOIHUKA TIPH ITOMOIIM aMIIepMETPa U BOJIBTMETPA.

7.M3mepeHrie MOLIHOCTU U PabOTHI TOKA B SJIEKTPHUYECKOH JlamIIe.

8. COopKa »IIeKTpOMarHuTa U UCTIBITAHUE €T0 JeHCTBUSL.

9. M3y4eHue 2IIeKTpHYECKOro JIBUTATENS IIOCTOSIHHOTO TOKa (Ha MOJIEIH).

I11. CBetoBbIe siB1eHUA. (12 yacoB)

Hcrounuku csera.

[IpsmonmHeliHOe pacTpocTpaHeHHe, OTpPaKEHHE W TpeloMiIeHne cBeTa. Jlyd. 3akoH oTpakeHus
cera. [Imockoe 3epkano. JInnza. Ontrueckas cuna nuH3bL. M300pakeHne gaBaemoe MH30i. M3mMepenue
¢dokycHoro paccrosHus codupatomieit 1nH3bl. Ontuyeckue npudopsl. a3 u 3penue. Oukw.

OpoHTatpHas 1abopaTopHas pabora.

10.UzyueHme 3aKOHOB OTPAKEHUSI CBETA

11.Habnronenue sSBIEHUS IPEITOMIICHUS CBETa

12 .Tlony4eHnue n300payKEHHUS MPHU MTOMOIIH JTHH3bI.

Peseps -2gaca



9 ki1acc
(99 yacos, 3 gaca B HeZIEITIO)
I. 3akoHbl B3auMoaelcTBUA U ABH:KeHUd TeJl. (30 yacoB)

MarepuanbHas Touka. Tpaektopus. Ckopoctb. [lepememenue. Cucrema otcuera. OmpeneneHue
KOOpPIMHATHL JBWKYIIEro Tena. ['paduMku 3aBUCUMOCTH KHHEMAaTHYECKUX BEJIMYMH OT BpPEMCEHHU.
[IpssmonuHetHOE paBHOYCKOpeHHOE ABIKeHHe. CKOPOCTh PaBHOYCKOPEHHOTO ABIbKeHUs. [lepemerenne
MIPH PaBHOYCKOPEHHOM JBWKeHHU. OmpeieieHne KOOPAUHATHI ABIDKYIIETo Tena. [ 'paduku 3aBUCUMOCTH
KUHEMAaTUYECKUX BEIUYMH OT BpeMeHH. YckopeHue. OTHOCHTEIBHOCTh MEXaHHYECKOTO JBHKCHUS.
WNHuepuuanbHas cucTemMa OTCYeTa.

[Tepsrrit 3akon HeroTtona. Bropoit 3akon Hetotona. Tperuti 3akon Herotora. CBoOOIHOE TTageHNe
3akoH Bcemupnoro tsarotenus. KpuBonuneitHoe aBmxkeHne JBrkeHue Mo OKpyKHOCTU. MIcKyccTBEHHbIE
cnyTHUKH 3emiu. Paketsl. IMmnynbe. 3akoH coXpaHeHUs1 UMIynbca. PeakTHBHOE ABMXKeHUE. J|BHKEeHUE
Tela OpOIIEHHOTO BEPTHKAIBHO BBepX. JIBIDKeHHME Tena OpOIIEHHOTO IIOA YIJIOM K TOPH3OHTY.
JBmxenne Terna OpOIMICHHOTO TOPH3OHTANBHO. YCKOpPEHHE CBOOOTHOTO IMAjeHHs Ha 3eMiie W JIPYTHX
TUTaHEeTaX.

®poHTaIbHbIE 1A00paTOPHBIE PAOOTHI.

1. UccnenoBanue paBHOYCKOPEHHOTO ABIKEHHS 0€3 HaUYaJIbHOW CKOPOCTH.

2.U3mepenue ycKOpeHus: cBOOOTHOTO TaICHHS.

II. Mexanuveckne koJie6anus U BOJHbI. 3BYK. (15 yacoB)

Mexannueckre  konebanus. Awmmuuryaa. Ilepwox, wactora. CBoOoaHble — KoJeOaHUS.
KOHC63TCHBHLIC cucTeMbl. MasSTHUK. 3aBUCHMOCTD nepuoJia U 4aCTOTbl HUTAHOI'O MasTHHUKA OT AJIMHBI
HuTH. [IpeBpamienne 3Heprun Mpu KoiedareI-HOM IBIKCHHUN. 3aTyXarolue Konedanns. BeiHykeHHbIe
kosiebanus. Mexanudeckue BONHBL JlnwHa BomHbl. [IpomonmeHble M momnepedHble BONHBL CKOPOCTbH
pacrpocTpaHeHus] BOJHBL 3BYK. BbicoTa um TemOp 3Byka. ['pomkocTh 3Byka/ PacmpocTpaHeHue 3ByKa.
CkopocTs 3ByKa. OTpaxkeHue 3Byka. 9x0. Pe3oHaHc.

®ponTansHas madbopaTropHas padboTa.

3.UccnenoBanne 3aBUCUMOCTH IEPHOAA M YacTOTHI CBOOOIHBIX KOJICOAHMN MaTeMaTHYECKOTO
MasiTHUKA OT €TO JUTAHBL.

I11. DaekTpoMarHuTHbIE IBJeHHS. (24 YacoB)

JleiicTBre MarHUTHOTO TOJISI HA AJIEKTpUYeckue 3apsabl. [ paduyeckoe n300pakeHUe MarHUTHOTO
noJisi. HampaBieHne Toka v HanpaBJieHHe ero MarHUTHOTO 1oist. OOHapy)KeHHe MarHUTHOTO TIOJISI TI0 €T0
JICCTBUIO Ha DJJIEKTPUUYECKUH TOK. [IpaBmio neBoil pykH. MarHWTHBIM MOTOK. OJIEKTPOMAarHUTHAS
MHIYKUUS. SIBjIeHNE 2IEKTPOMarauTHOM MHAYKIMH. [lonydeHre nepeMeHHOro IEKTPUUECKOTO TOKA.

DnexTpomMaraHuTHoe moie. HeoqHopoiHOE M HEOTHOPOIHOE TI0JIe. B3auMOCBSI3b AIIEKTPHUYECKOTO U
MarHUTHOTO TIOJEW. DJEeKTpOMarHuTHble  BOJHBI. CKOPOCTH PACIpPOCTPaHEHUs SIEKTPOMArHUTHBIX
BOJIH. DJIEKTPOABUTATEN. DIeKTporeHeparop. CBET — AIEKTpOMarHuTHas BOJIHA.

OpoHTanpHas 1abopaTtopHas pabora.

4.M3ydeHue BIECHUA 3IEKTPOMAarHUTHOM HHTYKIUU.

IV. Ctpoenne atoma u atomMHoro sigpa (15 yacon)

PamnoaktuBHOCTE. AJbha-, OeTTa- 1 ramMmma-u3irydeHue. OMBITH 0 PACCEMBAHHUIO allb(a-dacTHII.
[InanerapHas wmogens aroma. AToMHOe siipo. IIpoToHHO-HelTpoHHast Mojenb siapa. MeTobl
Ha6HIOZIeHI/I$I U perucTtpaiuruv 4YacCTHII. Pa)II/IOZlKTI/IBHI)Ie IpeBpaIicCHus. 3KCHepI/IMeHTaHBHBIe METObI.
3apsn siapa. MaccoBoe wmcio snapa. Snepusie peakiuu. Jlenenue u cuntes saep. CoxpaHeHue 3apsiiaa u
MacCcOBOI0 YHCIJIa IPH SAEPHBIX peakiuiax. OTKphITHE MPOTOHA M HEHTpoHA. SnepHble CHUIIBl. DHEPTHs
CBSI3M YaCTHUII B AIpE.

Oueprus cBsizu. JledekT macc. Beiienenue sHeprun Npy JISIIEHUH U CUHTE3¢e siziep. Vcronb3oBanue
anepHolt sHeprun. [Jlo3umerpus. SnepHbiii peakrop. IIpeoOpasoBanne BHyTpeHHe# sHeprum siep B
AIIEKTPUYECKYIO PHEPrui0. ATOMHAs dHEpreTHKa. lepMosaepHble peakuuu. buonormueckoe neiictue
panuanmu.

OpoHTatpHas 1abopaTopHas pabora.

5.3yyenue neneHus aapa aromMa ypaHna o Gortorpaguu TpEeKOB.

6./3yueHne TpeKOB 3apsKEHHBIX YaCTHIL 110 TOTOBBIM (hoTorpadusm.

V. Ctpoenue u 3BoJonus Beenennoii (5 yacos)

Cocras, cTpoenue u npoucxoxaenue ComHeuHoi cucrembl. bonbime Tena ColHEeYHONH CHCTEMBI.
Marsie Tena ComuedHon cuctembl. CTpoenwme, msnydenrne U sBoitonus Comaria u 3Be3n. CTpoeHue u
3BOJIIONIUA BeeneHHoii.



V1. JIaGopaTopHbIii NpakTHKYM (8 4acoB)

JI. p. Nel «M3mepenue xectkoctu mpyxkuHbD. JL.p.Ne2 «ccnegoBanue 3aBUCUMOCTH
CHJIBI YNPYTOCTH, BO3HUKIIEH B MpYXHHE, OT CTemeHu nedopmanuu npyxussl. JI.p.Ne3
«3mepenue korddunmenta TpeHus ckonbxeHus». JI.p.Ne4 «MccnenoBanue 3aBUCUMOCTH CUJIBI
TOKa, BO3HUKIIEN B IPOBOJHUKE, OT HAIPSKEHUS HA KOHLAX npoBoaHuka». JL.p.NeS «IIpoBepka
NpaBuja JJis AIEKTPUUECKOTO HANPSHKEHUS IPHU MOCIEA0BATEIbHOM COEAMHEHUN PE3UCTOPOB.
JLp.Ne6 «IIpoBepka mpaBuiia Juisi CHIIBI JIEKTPUUYECKOTO TOKA MPHU MapajlieIbHOM COECIUHEHUU
pesuctopoBy. JL.p.Ne7 «3mepeHue pabOThl CUJIbl YIPYTOCTH MPHU MOABEME Ipy3a ¢ MOMOIIbIO
NOABMKHOTO Osoka». JL.p.Ne8 «M3mepenue paboOThl CHIIBI YHOPYroCTH NPH MOIBEME TIpy3a C
MOMOIIbIO HEMOJBUKHOTO OJIOKa».

Peseps -2uaca

3. TemaTuueckoe IJIAHUPOBAHHUE ¢ YKA3aHUEM YaCOB, OTBOJIUMBIX HA OCBOCHHE KasKa0H

TeMbI
Ne | OcHoBHBIE pa3aebl KoJu1-Bo yacos
7 kaacc 68
1 Baeneuue 4
2 [lepBoHaUaNIbHBIC CBEICHUSI O CTPOCHUH BEIIICCTB 8
3 B3aumoneiicTBue Ten 18
4 JlaBneHue TBEpABIX TEII, KUIAKOCTEN U Ia30B 18
5 PaboTa 1 MOITHOCTE. DHEPTH 14
6 [ToBTOpEeHME 6
8 knace 68
1 TermoBbIe SIBICHUS 25
DNEKTPUYECKHE SIBIICHUS M DJICKTPOMArHUTHBIC SIBIICHUS 31
3 CBeTOoBBIE ABJICHUS 12
9 kJaacce 99
1 3aKOHBI B3aUMOJICHCTBHUS U JIBVOKCHUS TEIT 30
2 Mexanuueckre KoneOaHus U BOJIHBI. 3BYK 15
3 ONEeKTpOMarHUTHbIE SIBICHUS 24
4 CrtpoeHne aToMa U aTOMHOTO siipa 15
5 Crpoenue u 3Bomtonus Beenennon 5
6 JlaGopaTopHBIif TPAKTUKYM 8
7 [ToBTOpeHue 2




