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Beenenue

OO0mas xapakTepucTUKa y4e0HOr0 npeamera.

dusuka Kak Hayka 0 HanboJee 00IKX 3aKOHaX MPHUPOJIbI, BHICTYIIAs B KAUYECTBE
y4eOHOTr0 MpeAMETa, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUH 00
OKpyxaroieM Mupe. OHa pacKpbIBAET POJIb HAYKH B SKOHOMUYECKOM U KYJIBTYPHOM
pa3BUTHH OOIIECTBA, CIOCOOCTBYET (POPMUPOBAHUIO COBPEMEHHOTO HAYYHOI'O
MUPOBO33peHus. [l penenus 3a1a4 GopMUPOBaHUS OCHOB HAYYHOTO MUPOBO33PEHHU,
Pa3BUTHUS UHTEIJIEKTYaJIbHBIX CIOCOOHOCTEN U O3HABATENIbHBIX HHTEPECOB YUaIllUXCsl.
B npouecce nzyuenus (pU3NKN OCHOBHOE BHUMAHUE CIEAYET YACNIATh HE Iepeiade
CYMMBI F'OTOBBIX 3HAHUH, @ 3HAKOMCTBY C METOJIaMH HAYYHOT'O IMO3HAHUSA
OKpY>KaI0IlIEr0 MUpa, MOCTAHOBKE MPO0JIeM, TPEOYIOIIUX OT yUYaIIUXCs
CaMOCTOSATEIIBHOM JEATEIBHOCTHU 110 UX PA3PEIICHHUIO.

IHosicHuTEALHASA 3aANMCKA.

JHanHnast mporpamma mno Gpusuke 0CHOBHOTO 00111ero o0pa3oBanus pa3padoTaHa B
COOTBETCTBHUH C TPEOOBAaHUSIMU OOHOBIEHHOTO DeiepaaIbHOTO TOCYAaPCTBEHHOTO
o0pa3oBaTenbHOTO CTaHAapTa OCHOBHOTO 0011ero oopazoBanus (PI'OC OOO0) u c
yuérom [IpumepHOl 0CHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl OCHOBHOTO OOIIIETO
o6pazosanus (IIOOIT OOO0).

B nporpammMe yduThIBatOTCS BO3MOKHOCTHU MpeAMETa B peanusanuu TpedoBaHmit
OI'OC OOO Kk mIaHUPyEMBbIM, TUYHOCTHBIM U METANPEIMETHBIM PE3YyJIbTaTaAM
0o0y4eHHMsl, a TAK)Ke peaan3alnsi MeKIPEAMETHBIX CBA3EH yUeOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHuUs. .

IIpoBenenue ypokoB (pU3MKM IpeyCMaTPUBAET UCIIONIBb30BaHUE 000PYyAOBaHMsI Ha Oa3e
LIEHTPA €CTECTBEHHO-HAYYHOU U TEXHOJOTUYECKOM HarnpaBieHHOCTEN «Touka pocra»

ILnanupyemsie pe3yibTaThl H3y4YeHHUS Kypca (PU3HUKHU

JIMYHOCTHBIMH pe3yJbTaTaMM 00y4YeHUs (PU3uKe SABJISIIOTCS:

e chopMHPOBAHHOCTH  TIO3HABATCIBHBIX  HHTEPECOB HA  OCHOBE  Pa3BUTHSA
WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN ydaIuxcsl;

e yOEXKIEHHOCTh B BO3MOKHOCTH TIO3HAHUU TIPHUPOJIBI, B HEOOXOIUMOCTH Pa3yMHOTO
WCHOJIb30BaHUs JIOCTHXKEHUM HAyKW W TEXHOJOTMW Uil JAJbHEUIIEro pPa3BUTHUSA
YeJIOBEUECKOro OOIIECTBA, YBAXXEHHWE K TBOPIIAM HAayKd M TEXHHKH, OTHOIICHUE K
bur3UKe KaK 2JIEMEHTY O0IIeYeT0BEYECKON KYIbTYPHI;

e  CaMOCTOSTEJIBHOCTh B IPUOOPETECHUN HOBBIX 3HAHUM U MPAKTUYECKUX YMEHHUII;

e TOTOBHOCTh K BBIOOPY J>KM3HEHHOTO IIyTH B COOTBETCTBHUM C COOCTBEHHBIMHU
UHTEPECAMH U BO3MOKHOCTSIMU;

e MOTHBAIMA 00pPa30BATEIBHON JEATEIBHOCTH IIKOJIBHUKOB HA OCHOBE JIMYHOCTHO -



OPUEHTUPOBAHHOTO MOAX0/A;

e (dopMHUpPOBAaHME IIEHHOCTHBIX OTHONIICHWH JPYr K JpYyry, YYWUTEII0, aBTOpaM

OTKPBITHI U U300pETeHHI, pe3yabTaTaM 00yUeHHS.

MeTanpeaMeTHbIMH pe3yJibTaTaMu 00y4eHus (pusuke siBISIIOTCH:
e  OBJAJCHUE HABBIKAMH CAMOCTOSITEILHOIO TMPUOOPETEHUS HOBBIX 3HAHUU,
OpraHu3alvyd  y4yeOHOM  JIeSITeNIbHOCTH, TIOCTAHOBKM  ILI€JIeH, TUIAaHUPOBAHUS,
CAaMOKOHTPOJISI U OLEHKH PE3YJIbTATOB CBOEH JESITENIBHOCTU, YMEHUSIMHU MPEIBUIETH
BO3MOKHBIE PE3YyJIbTAThl CBOUX JCHCTBUM;
e  TIOHMMaHHWE Pa3IU4YUid MEXKIYy HCXOJHBIMU (akTaMu U TUIMOTE3aMU JJIsl UX
O0OBSICHEHUS, TEOPETUUECKUMH MOJICNISIMA U peajbHBIMU 00beKkTamMu, oBlageHue Y'Y ]|
Ha MpUMepax TUMOoTe3 JUisi OObSICHEHHUS HU3BECTHBIX (DaKTOB M SKCIEPUMEHTAIBHON
MPOBEPKHU BBIJBUTAEMBIX THUIIOTE3, Pa3pabOTKH TEOPETUUYECKUX MOJENEH MpOIEeccCoB
WA SIBJICHUM;
e  (¢dopMHpOBaHHE YMEHHH BOCIPUHUMATh, IepepadaTbiBaTh M MPEAbSIBIATH
uH(GOpPMAIIMIO B CJIOBECHOM, 00pa3HOW, CHMBOIMYECKON (opMax, aHAIU3UPOBATh U
nepepadaThiBaTh MOJYYEHHYIO HH(OPMAIMI0 B COOTBETCTBUU C IOCTABJICHHBIMU
3aJlayaMu, BBIJEJSTh OCHOBHOE COJIEpPKaHUE MPOYUTAHHOTO TEKCTA, HaXOJUTh B HEM
OTBETHI HA NTOCTABJICHHBIE BOIIPOCHI U U3Jararhb €ro;
e  MPUOOpPETEHUE OIbITA CAMOCTOSITEIILHOTO MOMCKA, aHallu3a, 0TOOpa uHpopMaIuu
C UCIOJIb30BAHUEM PA3JTUYHBIX UCTOYHUKOB M HOBBIX MH(POPMAIMOHHBIX TEXHOJOTUM
JUIS1 PEIIEHUS TI03HABATENbHBIX 33/1a4;
e  Pa3BUTHE MOHOJIOTMYECKOM M AUAJIOTMYECKOW pEeYM, YMEHHUS BBIPAKATh CBOU
MBICJII U CHOCOOHOCTH BBICITYIIMBATh COOECENHHMKA, MMOHUMATh €ro TOUYKY 3pPEHUf,
MIPU3HABATh MPABO JIPYTrOro YEJIOBEKAa HA MHOE MHEHHUE;
e  OCBOCHHE TMPUEMOB [IEUCTBUHW B HECTAHIAPTHBIX CHUTYallUsX, OBJAJCHUE
HBPUCTUYECKUMHU METOJaMH peUIeHUs TPoOem;
e  ¢dopMmupoBaHUEe yMEHUN paboTaTh B TPYyNIE C BBHIMNOJHEHUEM Pa3TUYHBIX
COLIMAJIBHBIX POJIEH, MPEACTABISATh U OTCTAUBATh CBOU B3IJISAJIbI, BECTH JIUCKYCCHIO.

OO0muMH NpeAMETHBIMHU Pe3yJIbTATAMH 00yUeHUs (PU3UKe ABJIAIOTCH:

e  3HaHWUI O MPUPOJE BAKHEHIIMX (PU3MUECKUX SIBICHUN OKPYKAIOLIEro MHUpa U
NOHMMAHUE CMbIcTa (PU3MYECKMX 3aKOHOB, PACKPBIBAIOIIUX CBS3b H3YUYEHHBIX
SIBIICHUI;

e  yYMEHHMs IIOJB30BAThCA METOJAMU HAy4YHOI'O HCCIICIOBAHMS SIBJICHUN IIPUPOIBI,
IPOBOANUTH HAOJIOJACHMS, TUIAHUPOBATh M BBIMOJIHATH SKCIIEPUMEHTHI, 00pabaThIBaTh
pe3yabTaThl U3MEPEHUH, MPEACTABIATh PE3yJIbTaThl U3MEPEHUN € MOMOIIBI0 Ta0JIHLI,
rpaguxkoB u  ¢dopMmyn, OOHapyKHUBaTh 3aBUCUMOCTh MEXKIYy (U3HUYECKUMU
BEJIMYMHAMHU, OOBSCHATH MOJyYEHHBIE PE3YyJbTaTbl M JIelaTh BBIBOJbI , OLIEHUBATh
I'PaHULIbI IOTPEUIHOCTEN PE3YIbTATOB U3MEPEHUM;

e  yMEHHUS NPUMEHATh TEOPETUUYECKHE 3HAHUA MO (U3MKE Ha NMPAKTUKE, pelaTh
3a/1a4M Ha IPUMEHEHNE MOJyYCHHBIX 3HAHUN;

e  YMEHMS U HaBbIKU MPUMEHSTH MMOJTYYEHHBIC 3HAHUS ISl OOBSICHEHMS IPUHIIUIIOB
JEUCTBUS BAXHEHIIMX TEXHUYECKUX YCTPOMCTB, pPEILUICHUS IIPAKTUYECKUX 3a1ad
MOBCEIHEBHON KU3HU, OOecrieueHHs] 0e30MacHOCTH CBOEW >KM3HHU, PAalMOHAIBLHOTO
IIPUPOJIOIIOIB30BAHUS U OXPaHbI OKPYKAIOIIEH CPEJIbI;

e  (¢opmupoBaHUE YOEKIEHUS B 3aKOHOMEPHOU CBSI3M M MO3HABAEMOCTHU SIBJICHUMN
OpUpOJIbl, B OOBEKTUBHOCTM HAY4YHOTO 3HAHMs, B BBICOKOM IIEHHOCTM HAyKd B
Pa3BUTHUH MATEPUAIIBHOU U TyXOBHOM KYJIBTYPBI JIOJIEH;



e  Ppa3BUTHE TEOPETUYECKOrO0 MBIIUIEHUS Ha OCHOBE (OPMUPOBAHUSA YMEHUMN
yCTaHaBIMBATh (PaKThl, pa3NMYaTh NPUYUHBI W CIEACTBUSA, CTPOUTH MOJEITU U
BBIJIBUTATh TUIIOTE3bI, OTHICKUBATh M (POPMYJIHPOBATH JOKA3ATEIHCTBA BBIIBUHYTHIX
TUMOTE3, BBIBOAWTH M3 OSKCICPUMEHTAIBHBIX (PAKTOB M TEOPETHUUYECKHX MOJeNeH
bu3NYeCcKue 3aKOHBI;

e  KOMMYHUKAaTHUBHBIC YMEHUS JOKIAAbIBATh O PE3yJIbTaTaX CBOETO MCCIEIOBaHMUS,
y4acTBOBaTh B JUCKYCCHHM, KPaTKO U TOYHO OTBEYATh HAa BOIPOCHI, MCIOIB30BATh
CIIPABOYHYIO JIUTEPATYPY U APYTUE UCTOYHUKU MH(DOpMAIUH.

YacTHpIMH TIpEAMETHBIMU pe3yJibTaTaMu 00y4YeHus (U3MKEe B OCHOBHOW IIKOJIE
SIBJISIFOTCSI:

e  TIOHUMaHHUE M CIIOCOOHOCTh OOBACHATH (PU3MUYECKHE SIBICHHS, KaK CBOOOJHOE
najieHue, KojJeOaHusi HUTSIHOTO U MPYKMHHOTO MasiTHUKOB, aTMOC(EPHOE /1aBJICHUE,
miaBaHue Tei, Auddysus, Ooibllas CXKUMAEMOCTh Ta30B, Majas CKUMAEMOCTh
KUIKOCTEH U TBEPABIX TeEJ, TNPOLECChl HCHApeHUs U IUJIABJICHUS BEIECTBA,
OXJIAKICHUE >XKUAKOCTA TPH HCIAPEHHM, W3MEHEHHWE BHYTPEHHEH SHEpruu Teja B
pe3ynpTaTe TEIUIONEepenayn WM pabdoThl BHEUIHUX CHJI, OJJIEKTpU3alMsS Tell,
HarpeBaHue MPOBOJHUKOB SJICKTPUUECKAM TOKOM, SJICKTPOMArHUTHAs HHIYKIHUS,
OTpaXEHHE W TPEIOMIICHHWE CBETa, AUCIEPCHsI CBETA, BOSHUKHOBEHHE JTMHEHYATOTO
CTIEKTpa U3ITyUCHUS;

e  YMEHHUSA HM3MEPATHh PACCTOSHUE, MPOMEXKYTOK BPEMEHH, CKOPOCTh, YCKOpPEHUE,
Maccy, CWIy, HUMIYJbC, pPabOTy CHJBI, MOIIHOCTb, KHHETHYECKYID HHEPTHUIO,
TEMIEPATYPY, KOJIUUYECTBO TEIUIOTHI, yIEIbHYIO TEIIOEMKOCTh BEIIECTBA, YACIbHYIO
TEIUIOTY IUIABJIEHUS BEIIECTBA, BJIAXKHOCTb BO3/yXa, CHIIy 3JEKTPUUYECKOTO TOKa,
AIIEKTPUYECKOE HAIPSLKEHUE, DJIEKTPUUYECKUM 3apsil, JJIEKTPUUYECKOE COMPOTHUBIICHUE,
(doxycHOE paccTosiHUE COOMparoIIel JIUH3bI, ONITUYECKYIO CUITY JIMH3BI,

e  BJAJEHUE OKCIEPUMEHTAIBHBIMM METOJAMHU HCCJIENOBAaHUS B  IIPOLECCE
CaMOCTOSITEJIbHOTO W3Y4YEHMs] 3aBUCUMOCTU MPOMIEHHOTO IYTH OT BpPEMEHH,
YATUHEHHS TIPYKUHBI OT MPHJIOKEHHOW CHIIBI, CHIIBI TSHKECTH OT MAacChl Tella, CHIIBI
TPEHHSI CKOJIBKEHHUS OT TUIOIIATN COTMPUKOCHOBEHHSI T€l U CHIIBI HOPMAJIBHOTO
JaBJICHUS, CUIBI Apxmmena OT 0o0bEMa BBITECHEHHOW BOJIBI, MepHoJa KojeOaHui
MasiTHUKa OT €ro JJIUHBI, 00bEéMa Ta3a OT JABJICHWS MPHU MOCTOSHHON TeMIeparype,
CHJIBI TOKa HAa y4YacTKe IIETMH OT JJIEKTPUYECKOTO HAMPSKEHUS , AICKTPUUYECKOTO
COMPOTUBIICHUSI TPOBOJHMKA OT €ro JUJIMHBI, IUIONIAJX MOMEPEYHOTO CEUYCHHS |
MaTepuaa, HalmpaBlIeHUsS MHAYKIIMOHHOTO TOKAa OT YCJIOBHM €ro BO30YXKIEHUs, yria
OTpaXEHUs OT yIJia MaJeHus;

e  TOHUMAaHHE CMBICIIA OCHOBHBIX (PM3MUYECKHUX 3aKOHOB U YMEHHE MPUMEHSThH UX Ha
MpaKTUKE: 3aKOHBl JUHAMUKA HBIOTOHA, 3aKOH BCEMHUPHOIO TSATOTEHHUS, 3aKOHBI
[Mackans u ApxuMmena, 3aKOH COXPAaHEHHs] UMITYJIbCA, 3aKOH COXPAHEHHs SHEPTUH,
3aKOH COXpPaHEHHUs SJIEKTPUYECKOro 3apsiia, 3akoH Oma JJid yyacTKa LIeNH, 3aKOH
[xoyns - Jlenua;

e  TIOHMMaHHWE MPHUHIIUIIOB JCUCTBUS MAIlMH, TPUOOPOB U TEXHUYECKHUX YCTPOICTB,
C KOTOPBIMU KaXKIbI YEJIOBEK MOCTOSHHO BCTpEYAaeTCS B MOBCEIHEBHOUW KHU3HU, U
croco0oB obecreyeHus: 6e30MaCHOCTH MPU UX UCTHOJIb30BAHNH;

e  OBJIAJICHUE PA3HOOOPA3HBIMU  CIIOCOOAMU  BBIMOJHEHHUS  PAcdyE€TOB IS
HAXO0XJICHUSI HEW3BECTHOM BEITUYMHBI B COOTBETCTBUU C YCIOBUSMH ITOCTaBICHHOMN
3aJja4i Ha OCHOBAaHUH HCIIOIH30BAHMsI 3aKOHOB (PU3HUKH;

e  yYMEHHUE UCIOJIb30BaTh MOJYyUYCHHbIC 3HAHUS, YMEHUS U HAaBBIKM B MOBCEIHEBHON
KU3HU (OBIT, SKOJOTHs, OXpaHa 3J0POBbs, OXpaHa OKpPYKAloOIIeW Cpenbl, TEeXHHKa



0€301acHOCTH)
IIpeamMeTHbIe pe3yabTaThl 00y4eHHs (HU3HMKe [0 pa3aesiaMm:

MexaHuuyecKkue siBJI€HUSA
BbInyCKHMK HAYYHUTCS:

* pacmo3HaBaTh MEXAHMYECKHE SIBICHUS M OOBSICHATH Ha OCHOBE WMEIOIIMXCS
3HAHU OCHOBHBIE CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS ATUX SBJICHUI: paBHOMEPHOE U
PaBHOYCKOPEHHOE  NpSIMOJIMHEHHOE  JBIKCHHE, CBOOOJHOE  MajJeHue  Tel,
HEBECOMOCTh, PABHOMEPHOE JIBMKEHHUE IO OKPY>KHOCTH, MHEPIIUS, B3aUMOJICHCTBUE
TeJ, Tepeaaya JaBieHUs TBEPABIMH TeJlaMU, KHIKOCTAMH W ra3zaMu, aTMochepHoe
JaBJICHHWE, IUJIaBaHUE TEJ, pPaBHOBECHE TBEPJIBIX TeJ, KojebaTelbHOE BH)XCHUE,
pE30HAaHC, BOJTHOBOE JIBUKEHHUE;

* OINKCHIBATh M3YUYCHHBIE CBOMCTBA TEI M MEXAHUYECKHUE SIBJIICHUS, HCIOJIb3YS
bu3MYeCKue BEIWYUHBI: IyTh, CKOPOCTh, YCKOpEHHE, Macca Teja, IJIOTHOCTh
BEIIECTBA, CWJIA, JTABJICHHUE, UMITYJIbC TEIa, KHHETUYECKas SHEPTUsl, MOTCHUHAIbHAS
SHEprusi, MexaHuyeckas pabora, wMexaHuyeckas MmomHocth, KIIJ[ mpocToro
MEXaHU3Ma, cujia TPEHUs, aMIUIUTYAa, IEPUOJ U 4acToTa KoJieOaHUM, JyIMHA BOJIHBI U
CKOPOCTh €€ pacInpoCTpaHEHUs; MPU OMUCAHUM MPABUILHO TPAKTOBATH (PU3UUECCKUMA
CMBICJI UCIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUS U €IMHUIIBI U3MEPEHUs, HAXOIUTh
(dhopMyIIBl, CBSI3BIBAIOIINE JAaHHYIO (PU3NUECKYIO BEIMUUHY C IPYTUMH BEIUINHAMU,

* AHAJIM3UPOBATH CBOMCTBA TEJ, MEXAHUYECKHUE SIBJICHUS U IIPOLIECCHI, UCTIOJIb3YsI
(bu3nYecKre 3aKOHBI M IPHUHIMIIBI 3aKOH COXPAaHEHHUs SHEPryu, 3aKOH BCEMHUPHOTO
TSATOTEHUS, paBHOAEHUCTBYIOIAs cuna, I, II u 111 3akonsl HeroTOHA, 3aKOH COXpaHEeHUs
uMnyJsbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumesna; NMpU STOM pa3iaudaTh
CJIIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €70 MATEMAaTHUYECKOE BBHIPAKCHUE;

e pa3iau4aTh OCHOBHBIE TIPU3HAKU M3YYCHHBIX (PU3MUECKUX  MOJCINCH:
MaTepuagbHas TOYKA, MHEPUUAIbHAA CUCTEMA OTCUETA;

* peliath 3a/laud, UCTOJb3Yys (U3NYECKUE 3aKOHBI (3aKOH COXPAHEHUSI SHEPIHH,
3aKOH BCEMHMPHOIO TATOTeHUs, npuHuun cynepnozummu cwi, [, II m I 3axonHsI
HproToHa, 3aKkOH coxpaHeHusi HMITyJlbca, 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena) u (Gopmylibl, CBS3bIBalOIIUE (U3HMUECKUE BEIUYUHBI (IIyTh, CKOPOCTb,
YCKOpEHHE, Macca Teja, IUIOTHOCTh BENIECTBAa, CUJA, AABICHHUE, HUMITYJbC Tea,
KHHETHYECKass  DJHEpPrus, IOTCHIMAJIbHAs  DJHEpPrus, MeXaHudeckas  padoTa,
MexaHu4eckass MOIHOCThb, KIIJ[ mpocTtoro mMexaHusma, Cujla TPEHHUS CKOJIBbXEHHS,
aMIITyAa, TIepUOJ M dYacToTa KoyieOaHWH, JJIMHA BOJHBI M CKOPOCTh €&
pacIpoCTpaHEHHUs): Ha OCHOBE aHaliM3a YCIOBUS 3aJadd BBIICIATH (DU3NUECKHUE
BEJIMYMHBI U (HOPMYIIBI, HEOOXOIUMBIC JIJIsl €€ PEIICHUS, U MPOBOAUTH PACUETHI.

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHTHCSH:

* HCIOJIb30BaTh 3HAHUS O MEXAaHMYECKUX SIBIICHUSX B IMOBCCIHEBHOM JKU3HU IS
oOecrieyeHusi 0O€30MACHOCTM MpU OOpallleHuH C M[pudopaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JJIi COXPAHECHHS 370pPOBbSI M COOJIIOJACHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;

* IPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIOIB30BaHUSA (U3UYECKUX 3HAHHUU O
MEXaHUYECKUX SIBJICHUSIX U (PU3NYECKUX 3aKOHAX; HCIIOJIH30BaHUS BO30OHOBIISIEMBIX
HMCTOYHUKOB JHEPrUH; 3KOJOTMYECKUX MOCIEACTBUI HCCIEIOBAHUS KOCMHUYECKOTO
MPOCTPAHCTBA;

* pa3auyaTh TPAHUIBI TPHUMEHUMOCTH (PU3HMYECKUX 3aKOHOB, ITIOHUMATh



BCeoOIMi Xapakrep (pyHIaMEHTaJbHBIX 3aKOHOB (3aKOH COXpPaHEHUs MEXaHWYECKOH
DHEPTUU, 3aKOH COXPAHCHUS WMITYJIbCa, 3aKOH BCEMHPHOTO TATOTCHHS) U
OTPaHUYECHHOCTh HCIIOIH30BAaHUS YACTHBIX 3aKOHOB (3akoH ['yka, 3akoH Apxumesna u
Ip.);

* mpuéMaM TIOWCKa W (POPMYJIUPOBKH JOKA3aTEIHCTB BBIABUHYTHIX THUIIOTE3
TEOPETUUYECKHUX BBHIBOJOB HA OCHOBE IMIITMUPUUICCKH YCTAHOBJICHHBIX ()aKTOB;

* HaXOAWTh AaJCKBaTHYI0O TPEUIOKEHHON 3amade (U3MUYECKYI0 MOJEIb,
paspemiath MOpoOiieMy Ha OCHOBE MMEIOIIMXCS 3HAHUW 1O MEXaHUKE ¢
UCIIOJIb30BAaHUEM MAaTEMaTUYECKOIo arrapara, OlUEHHUBATh PEalbHOCTh MOJIYYEHHOTO
3HauYeHUs (PU3NYECKON BETUUHHBI.

TenoBble ABJICHUS

BbINyCKHUK HAYYHUTCSH:

* pacrno3HaBaTh TEIUIOBBIC SBJICHUS U OOBSICHATh HA OCHOBE MMEIOIINXCS 3HAHUM
OCHOBHBIE CBOMCTBA WJIM yCIIOBUS MPOTEKAHUS ITUX sIBICHUN: AU dy3usi, U3MEHEHUE
o0BbEMa Ten MpH HarpeBaHUM (OXJIAXACHWUU), OOJbIIas C)KUMAEMOCTb Ta3oB, Majas
C)KMMaeMOCTh JKUAKOCTEH M TBEPABIX TEN, TEIUIOBOE pABHOBECHE, HCIApEHUE,
KOHJCHCAIlMsA, IUIABJICHUE, KpPUCTAUIM3alllsA, KWUIIEHWE, BIAXXHOCTh BO3yXa,
pa3IryYHbIE CIIOCOOBI TEIUIONEPEIAuH;

* ONWCHIBATh HM3YYCHHBIC CBOWCTBA TEI M TEIUIOBBIC SIBICHHS, HCIOJB3YS
(bU3NYEeCKUE BEIWYWHBI: KOJUYCCTBO TEIUIOTHI, BHYTPEHHSS SHEPIHs, TEMIIepaTypa,
yaelbHas  TEIUIOEMKOCTh  BEIECTBA,  ylelbHas  TEIUJIOTa  IUIABJICHUA U
napooOpa3oBaHusl, yjaelbHas TEIUIOTa CTOpaHHs TOIUIMBA, KOA(PQUIIUEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOTO JBUTATEINSI; IPU ONMKUCAHUU MPABWIBHO TPAKTOBATH (HDU3UUECKUN
CMBICII UCTIOJIB3YEMBIX BEIMYUH, UX 0003HAYCHUS U €IUHUIIBI U3MEPEHHS, HAXOIUTh
dbopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMHU BEIMYUHAMU;

* aHAJIM3UPOBATH CBOMCTBA TEJ, TEIUIOBBIE SBJICHUS M IPOLIECCHI, UCIOJIb3YS
3aKOH COXPAHEHHS JHEPruu; pasziuyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa U €ro
MaTEeMaTH4YECKOEe BhIPAKCHHUC;

* pa3auYaTh OCHOBHBIC TPHU3HAKA MOJIEICH CTPOCHHS Ta30B, JKUIKOCTEH W
TBEPJBIX TEJI,

* pemaTh 3a/1a4M, UCIOJIB3Ys 3aKOH COXPAHEHHS SHEPTUHU B TETIOBBIX MpPOIECcCaXx,
(GOpMYJIBI, CBA3BIBAIONTNE (PU3UUECKHIE BEIMYUHBI (KOTMYECTBO TEIUIOTHI, BHYTPCHHSIS
DHEprus, TeMIlepaTrypa, yAelbHas TEeIIOEMKOCTh BEIECTBA, YAENIbHAas TEIUIoTa
MJIaBJICHUS U MapooOpa3oBaHusl, yeabHasl TeIUIOTa CrOPaHus TOITNBA, KOdPPUIIUEHT
MOJIE3HOTO JIEWCTBUSl TEIUIOBOTO JIBUTATENs): HA OCHOBE aHAlW3a YCJIOBHS 3aJlayu
BBIICNIATh (PU3MYECKUe BETUYMHBI U (POPMYIIbI, HEOOXOIUMBIE NIl €€ pelIeHUs, U
IIPOBOAUTH PACYETHI.

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCS:

* HUCIOJIb30BaTh 3HAHMSI O TEIUIOBBIX SBJICHUSX B IOBCEIHEBHOW >KU3HU IS
oOecrieueHusi 0O€30MACHOCTH TMpU OOpaleHnH C TNpudopaMu M TEXHUYECKUMU
yCTPOMCTBAMH, AJISi COXPAHEHHUS 3J0POBbS M COONIOJCHUS HOPM DKOJIOTHUYECKOTO
MOBEICHUS B OKPYIKAIOIICH CpeJie; MPUBOAUTH IPUMEPHI SKOJIOTHYECKUX TOCIEACTBUN
pabotbl  nBurarenedt  BHyTpeHHero  cropanus  ([BC),  TemnoBblx < H
TUJIPOAJIEKTPOCTAHIIN Y,

* TIPUBOJIUTH MPUMEPHI MPAKTUYECCKOTO HCITOB30BaHUS (PU3NUYECKUX 3HAHUH O
TEIJIOBBIX SIBJICHUSX

* pas3nmuyaTh TPAHUIBI TPUMEHHUMOCTA (U3UYECKUX 3aKOHOB, TOHUMATh
BCceoOmmii xapaktep (yHIaMEHTAIbHBIX (DU3UYECKUX 3aKOHOB (3aKOH COXpaHEHUS



PHEPruM B TEIUIOBBIX IMpoIleccax) M OrPaHUYEHHOCTh MCIOIL30BAaHUSI YACTHBIX
3aKOHOB;

* mpuéMaM TIOWCKa W (POPMYJIHUPOBKH JOKA3aTEIHCTB BBIABUHYTHIX TUIIOTE3 U
TEOPETUYECKUX BBIBOJIOB HA OCHOBE SMIIUPUYECKUA YCTAHOBIICHHBIX (DaKTOB;

* HaXOAWThb AaJIeKBAaTHYIO TPEUIOKEHHON 3amade (U3UYECKYI0 MOJEIb,
paspeiiatb OpoOJeMy Ha OCHOBE HMMEIOIIMXCS 3HAHUW O TEIUIOBBIX SIBICHUSIX C
MCIIOJB30BaHUEM MAaTEMaTHUYECKOIO amnmapara U Oll€eHUBATh PEaIbHOCTh MOJIYYEHHOTO
3HauYeHUs (PU3NYECKON BETUUUHBI.

DJIeKTPUYeCKHEe U MATHUTHBIE SBJICHUS

BbINyCKHUK HAYYHUTCSH:

* pacro3HaBaTh JJICKTPOMAarHUTHBIC SIBJICHUS W OOBSCHATH Ha OCHOBE
UMEIOIINXCSl 3HAHUI OCHOBHBIE CBOMCTBA WJIM YCIIOBHUS MPOTEKAHUS STUX SIBJICHUMN:
AIIEKTpU3alUs T, B3aUMOJCIHCTBUE 3apsil0OB, HArpeBaHHWE IPOBOJHUKA C TOKOM,
B3aMMOJICUCTBIE MAarHUTOB, J3JIEKTPOMATHUTHAS WHIYKUHUSA, JIEHCTBUE MAarHUTHOTO
MOJIs1 HA TPOBOJHUK C TOKOM, MIPSIMOJIMHEHHOE pACIPOCTPAHCHUE CBETA, OTPAKEHUE U
IPEJIOMJIEHUE CBETA, IUCIIEPCUsI CBETA;

* ONHUCHIBATH M3YYCHHBIE CBOMCTBA TEl U DJICKTPOMArHUTHBIC SIBJICHUS,
UCIOJB3Ys (PU3UUECKUE BETUYUHBI: SJIEKTPUUECKUN 3apsl, CHUjla TOKa, SJIEKTPUUECKOE
HaIpsHKEHUE, AIIEKTPUUYECKOE COMPOTHUBIICHHE, YIEIbHOE CONPOTUBICHUE BEILECTBA,
paboTa TOKa, MOIIIHOCTh TOKa, (DOKYCHOE PACCTOSIHUE U ONTHUYECKAsl CUJIa JIMH3bI; MPU
OMKMCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCHOJIB3YEMbIX BEIMYMH, UX
0003HAaYEHUsI U €IUHUIIBI U3MEPEHUs; YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(bU3NYECKYI0 BEIMUYHUHY C IPYTUMH BEJIMUYNHAMU;

* AHAJIM3UPOBATH CBOWCTBA TEJ, JJIEKTPOMArHUTHBIE SBIECHUS W IPOLECCHI,
UCIIOJIb3YsI (PU3MUECKUE 3aKOHBI: 3aKOH COXPAHEHHS AJIEKTPUUECKOro 3apsijia, 3aKOH
OMa 1ns ydactka uenu, 3akoH J[xoynsa - JleHna, 3akoH MPSMOJUHEWHOTO
pacrpoCTpaHEHHUsI CBETA, 3aKOH OTPA)KEHUs CBETA, 3aKOH MPEJIOMJIEHUS CBETa; MPHU
TOM pa3ivyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M €ro MaTeMaTHYecKoe
BBIPAXKEHUE;

* pelaTh 3a7a4u, UCTONB3Ys (Pu3nueckre 3akoHbI (3akoH OMa JijIsl ydacTKa 1eH,
3akoH Jlxoyns—JIeHna, 3aKOH MNPSIMOJIMHEWHOTO PACIPOCTPAHEHUS CBETA, 3aKOH
OTPaXEHHUS CBETa, 3aKOH TIPEJIOMJICHHS CcBeTa) W (OPMYJIbl, CBS3bIBAIOIINE
¢dbu3nyeckre BEIUYMHBI (CUJIa TOKA, DJIEKTPUYECKOE HAMPSLKEHUE, AJICKTPUUYECKOE
COMPOTHUBJICHUE, YJEIHHOE COMPOTHUBIICHUE BEIIECTBA, pad0Ta TOKA, MOIHOCTh TOKAa,
(GhOKyCHOE pacCTOSIHUE U ONITUYECKAs CHIIA JIMH3BI, (POPMYJIIBI pacuéra dJIEKTPUIECKOTO
CONPOTHUBJIEHUSI MPHU  TOCJIEAOBATEJIBHOM W  NApaUIEIbHOM  COEAUHEHUU
MIPOBOJTHUKOB); HA OCHOBE aHAJIW3a yCIOBUSA 33J]a4H BBIICIATh PU3NUECKUE BETMUUHbI
1 (HOpMYJIbI, HEOOXOAUMBIE JUTS €€ PeIIeHUs], U POBOJAUTH PACUETHI.

BbINMyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHUTHCS:

* UCIOJIb30BaTh 3HAHUA OO0 DJJIGKTPOMArHUTHBIX SIBJICHHUSX B TIOBCEIHEBHOMU
KU3HU JUIsi  oOecriedeHuss O€30MacHOCTH TMpU  OOpallleHuH C TpudopamMu |
TEXHUYECKUMU YCTPOMCTBAMHM, JJIi COXPAHECHHS 37I0POBbS U COOJIIOJACHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOLIEH CpeJie;

* IPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIOIB30BaHUSA (U3UYECKUX 3HAHHUU O
AIIEKTPOMArHUTHBIX SIBJICHUSIX;

* paziauyaTh TPAHUIBI TPUMEHUMOCTH (PUBMYECKUX 3aKOHOB, ITOHUMATh
BCeoOIMiA XapakTep (yHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPaHEHUS dJEKTPUIECKOTO
3apsiia) U OTPAHMYECHHOCTh MCIOJIb30BAHMSI YAaCTHBIX 3aKOHOB (3akoH Oma miis



ydacTka 1enu, 3akol /[xoyns-Jlenua u ap.);

* mpuéMaM TOCTPOEHUS (PUIUUECKUX MOJENel, MOucKa U (HOPMYIUPOBKU
JIOKa3aTelIbCTB BBIJIBUHYTBIX THUIIOTE3 W TEOPETUYECKHX BBIBOJOB Ha OCHOBE
IMIUPUIECKU YCTAHOBIIEHHBIX (DAKTOB;

* HaXOAWThb AaJIeKBAaTHYIO TPEUIOKEHHON 3amade (U3UYECKYI0 MOJEIb,
paspemiate MNpoOJeMy Ha OCHOBE MMEIOIIMXCS 3HAaHUM 00 3IEKTPOMArHUTHBIX
ABJICHUSIX C MCIOJIb30BAHMEM MATEMaTHYECKOIO ammnapara U OLUEHUBATHh PEabHOCTH
HOJIy4YEHHOT'0 3HaueHus (PU3NUECKOIN BETUYUHBI.

KBanTOBbBIC sIBIICHUA

BbINyCKHUK HAYYHUTCSH:

* pacro3HaBaTh KBAHTOBBIC SIBJICHUS U OOBACHATH HA OCHOBE UMEIOIINXCS 3HAHUN
OCHOBHBIE CBOMICTBa WM YCIIOBUSI NPOTEKAaHUS 3TUX SIBJICHUI: €CTECTBEHHas MU
UCKYCCTBEHHAs paJiMOAaKTUBHOCTh, BOSHUKHOBEHHE JIMHEUUATOrO CIIEKTpa U3JIyUCHMUS,;

* OIHWCHIBaThb HU3YYEHHbIE KBAHTOBBIE SBJICHUS, MWCIONb3YSd (PUINYECKUE
BEJIMYMHBL: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA,
NEepUoJl Modypacnana; OpH ONHWCAHMM MPAaBWIBHO TPAKTOBAaTh (PUINYECKUA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAYEHUs M €IUHULBI H3MEPEHUs; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOUIME JAHHYIO (DU3UYECKYIO0 BEIMYHMHY C JIPYTMMU BEITUYHMHAMM,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBL

* aHaJU3HMpOBAaTh KBAHTOBBIE SBJICHUSA, HCIHOJIb3Yd (PHU3NYECKHE 3aKOHBI U
IIOCTYJIAThl: 3aKOH COXPAHEHUS YHEPIUH, 3aKOH COXPAHEHHMS ICKTPUUYECKOIO 3apsna,
3aKOH COXPAaHEHMSI MacCOBOIO YHCJIA, 3aKOHOMEPHOCTH H3JIyYEHHUS M TMOIJIOLIEHUS
CBETa aTOMOM;

* pa3nyaTh OCHOBHBIE NPU3HAKH IUIAHETAPHOM MOJEIM aTOMa, HYKIOHHOU
MOJIEJIA ATOMHOTIO S/1pa;

* IPUBOJUTH IPUMEPHI IPOSBICHUS B IIPUPOLIE U MPAKTUYECKOIO UCIIOJIb30BAHUS
PaIUOAKTUBHOCTH, SIIEPHBIX U TEPMOSIIEPHBIX PEAKLIUNA, TMHENYATBIX CIIEKTPOB.

BbInyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUThCSH:

* HCIOJb30BaTh MOJYYEHHbIE 3HAHUS B MOBCEIHEBHOM KM3HU NPU OOpAIIEHUU C
npudopamMu (CYETUUK MOHU3ZUPYIOLIUX YACTHIL, JOZUMETP), Il COXPAHEHUS 3J0POBbS
U COOJIIOJIEHNS HOPM KOJIOTUYECKOTO MOBEJIEHUS B OKPYKAIOIIEH cpefe;

* COOTHOCUTb SHEPTHUIO CBSI3M ATOMHBIX SJIEp C 1e(PEKTOM Macchl;

* MPUBOAWTH MPUMEPHI BIUSHUS PATUOAKTUBHBIX H3IYYEHUH Ha KUBBIE
OpraHU3Mbl; TOHUMATh IPUHLIMI ICHCTBUS 103UMETPA;

* TOHMMAaTh SKOJOTMYECKHe MpoOJeMbl, BO3HUKAIOIIME TPHU HCIOJIb30BaHUU
aTOMHBIX DJIEKTPOCTAHUUN, W TYTH pEUIeHHs JTUX NpodsieM, MepCHEKTUBBI
VICITOJIB30BAHUS YIPABIIIEMOTO TEPMOSAEPHOIO CUHTE3A.

JIeMeHThI ACTPOHOMMH

BbInyCKHMK HAYYHTCH:

* pa3nuyaTh OCHOBHBIE TPU3HAKM CYTOYHOTO BpallleHHus 3BE3THOrO Heoa,
nerkeHus Jlynsl, CoJTHIIA U TUIAHET OTHOCUTEIIBHO 3BE3N;

* T[OHMMATh pPa3IUYMUs MEXKAYy TeIUOIEHTPUUECKOW U TE€OLEHTPUYECKOM
CUCTEMaMU MUpa.

BbInyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUThCSH:

* yKa3blBaTh OOIlKME CBOIMCTBA M OTJIMYMS IUTAHET 3€MHOW TPYNMbl U IJIAHET-
TUTaHTOB; MabIX Tesl COJTHEYHOM CUCTEMBI U OOJBIIKX IJIAHET; MOJIb30BaThCS KapTOH
3BE3THOTO HeOa IpH HAOIIFOACHUSAX 3BE3THOTO Heba;

* pa3iInyaTh OCHOBHBIE XapaKTEPUCTUKH 3BE31 (pa3Mmep, LBET, TEMIIEpaTypa),



COOTHOCHTH IIBET 3BE3/Ibl C €€ TEMIIEPATYPOii;
* pa3IM4aTh TMIOTE3bI O MPOUCXOXKACHUN COTHEYHON CUCTEMBI.

Conep:xxanue yueOHOT0 npeamera
Pabouas mporpamma mo ¢usmke B 7-9 knaccax paccuntana Ha 235 yacoB. B Tom uncne
B 7, 8 xiaccax mo 68 yueOHBIX 4acOB U3 pacyeTa 2 y4eOHBIX Yaca B HeJemo, B 9 Kiacce
99 yueOHBIX yaca u3 pacuera 3 yueOHBIX Yaca B HEJEINIO.

7 kanacce
®duszuka u pusnvecKue MeTobl H3yUeHHusI MPUPOAbL. (4 4)
®duznka — Hayka o mpupone. HaGmogenue u omnucaHue (PU3NYECKUX SBICHUM.
Ouznueckre npubopbl. dusmyeckue BeIWYUMHBI M HX U3MepeHue. [lorpemHocTu
n3MepeHu. MexayHapoaHas cucrtema enunuil. Pusuka u TexHuka. Dusnka u
pa3BUTHE MPECTABICHUN 0 MAaTEPUATLHOM MUPE.
Jlemoncmpayuu.
[IpuMepbl MEXaHMYECKUX, TEIJIOBBIX, JJICKTPUUYECKUX, MArHUTHBIX M CBETOBBIX
sBieHUN. Ou3ndeckre npudophI.
JlabopamopHvie pabomul u onvimol.
1. Uzmepenue gpuzuueckux erudun ¢ yuemom abcoIomHou nocpeuHoOCmu.
2. Onpeoenenue yenvl 0ejleHUs U3MePUmMenlbH020 npubopa
3. Uzmepenue onunwl.
4. Uzmepenue memnepamypol.

IlepBoHavajbHbIE CBEAEHUS 0 CTPOEHUM BellecTBa. (6 4)

Crpoenue BemiectBa. Juddysus. B3aumosnelictBue yactuil BemiecTtBa. Mojenu
CTPOCHMSI Ta30B, KUAKOCTEH M TBEPABIX TeJl M OOBSICHEHHWE CBOICTB BEIIECTBA Ha
OCHOBE 3THX MOJEJEH.

Jlemoncmpayuu.

Huddysus B razax u xugkoctsx. CoxpaHeHue o0beMa XUAKOCTH MPU U3MEHEHUU
dbopmel cocyna. CiierieHue CBUHIIOBBIX HIUJIWHIIPOB.

JlabopamopHhas paboma.

5. Uszmepenue pazmepos manvix me.

B3anmoneiicTBue Teu. (21 4)

Mexannueckoe JBHKeHUE. (OTHOCUTENBHOCTh MEXAHUYECKOTO  JIBHXKCHUSI.
Tpaexktopusa. Ilyts. IlpsamonuueitHoe  paBHOMepHOe  nBUkeHUE. (CKOpOCTh
PaBHOMEPHOIO MPSIMOJIMHENHOTO ABHKEHUs. HepaBHOMepHOE nBuxkeHHE. SIBieHue
nHepuuu. Macca Ttenma. M3MepeHue macchl Tejla C IMOMOIIBIO BECOB. [ImOTHOCTH
BelecTBa. MeToabl M3MEpPEHHsI MacChl M IUIOTHOCTU. BiammopneiictBue ten. Cuna.
[IpaBuno cioXeHusi Cuj, ACHCTBYIOIIMX MO OJHOW MpsiMod. Cuia ynpyroctv. 3aKOoH
I'yka. Metoasl u3mepenus cuibl. Junamomerp. I'paduyeckoe n300pakeHUE CHUITBI.
SBnenue Tarorenus. Cuna TsokecTd. CBs3b MEXIY CUIION TshKECTH U Maccoil. Bec
tena. Cuna TpeHus. TpeHHe CKOJMbKEHUdA, KadeHus, mokos. llogmunuauku. LleHTp
TSXKECTH TeJIa.

Jlemoncmpayuu.



PaBHOMEpHOE TIpsIMOJTMHEHOE ABUKeHHE. OTHOCUTENLHOCTD JABMKCHUSA. SIBICHME
uHepuuu. Bianmoneiicteue ten. Cioxenue cui. Cunna TpeHusl.
JlabopamopHvie pabomsl u onvimol.
6. M3yuenue 3aeucumocmu nymu Om 6peMeHu Npu  NPAMOIUHEUHOM
PABHOMEPHOM OBUNCEHUU.
7. H3zmepenue ckopocmu.
8.  U3mepeHue maccvl mena HA PbIYANCHBIX BECAX.
9. Uzmepenue obvema meepdozo meina.
10. Uzmepenue nromnocmu meepoozo mena.
11. Hccreoosarnue 3a8ucumocmu Cuiibl ynpyeocmu om yOIUHeHUs RPYICUHDBL.
12. Uzmepenue scecmkocmu npysCumbi.
13. HUccneoosanue 3agucumocmu Ccuibl MPEHUs CKOJIbIHCEHUST OM  CUTbL
HOPMANIbHO2O0 OABLEHUS.
14. Onpeoenenue yenmpa msoicecmu nioCKoU NiaCMuHbL.

/laBJieHHE TBEPABIX TeJI, Fa30B, )KUAKOCTEH. (22 1)

HaBnenue. [laBnenune TBepabix Tei. JlaBneHnue raza. OObsCHEHUE HaBJICHUS Ha
OCHOBE MOJICKYJISIPHO-KUHETUYECKUX MpeacTtaBieHud. 3akoH [lackans. JlaBrmenue B
xugkoct u raze. CooOmaromumecss cocynabl. [llmo3el. ['mapaBamyeckuit  mpecc.
I'mapaBauyecknii TOpMO3.

AtMochepnoe nasnenue. OnbiT Toppuuerum. MeTonbl u3MepeHUs! NaBJICHHUS.
bapomerp-anepouna. V3MeHeHue aTMocCEepHOro MaBJICHHUS C BBICOTOW. MaHOMeETP.
Hacoc.

3akoH ApxuMena. ¥YcnoBue riaBanus tei. [lnaBanne ten. Bo3ayxomnnaBanue.

Jlemoncmpayuu. 3aBUCUMOCTh ~ JTaBJICHHWsSI TBEPAOTO Tejla HA OHOpPYy  OT
JEUCTBYIOIIEH CHJIBI M IUIOMaau onopbl. OOHapykeHue aTrMoc(epHOro AaBJCHHUS.
N3mepenne armocdepHoro paBieHust OapoMeTrpoMm-aHepouaoMm. 3akoH I[lackas.
I'mapaBnnyecknii npecc. 3akoH Apxumena.

JlabopamopHvie pabomul u onvimol.

15. Uszmepenue oasnenus meepoozo mena Ha onopy.

16. HUszmepenue evimanxuearoujeii cuivl, Oelcmeylowell Ha NOSPYICEHHOE 8
HCUOKOCMb Meo.

17. Buvisacnenue ycnosuii niaganus meia 8 #CUOKoCmu.

Pa6oTa u MomHOCTh. JHeprus. (12 4)

PaGota cuibl, neWcTBYIOMIEH MO HAMPABJICHHUIO JBMKEHHS Tela. MOIIHOCTS.
Kunernueckass osHeprus pABwkymierocs Ttena. lloTeHnuanpHass SHEPIrUs  TEIL
[IpeBpamieHre OogHOTO BMJAa MEXAHUYECKOW SHEPTUM B JIPyrol. MeTonabl U3MepeHus
paboThI, MOIITHOCTH W SHEPTHH.

[IpocTeie MexaHU3MBL. Y CIIOBUSI paBHOBecUs pblyara. MoMeHT cuiibl. PaBHOBecue
TeJa C 3aKpEIUICHHOW OChIO0 BpaulleHus. Buapl paBHOBECHUS Tel. «30J0TOE MPABUIIO»
MexaHuku. KoaduiueHT nose3Horo AeicTBUs.

Jlemoncmpayuu. IIpocTbie MEXaHU3MBI.

JlabopamopHvie pabomul u onvimol.

17. Buiacuenue ycnosus pasnogecust pviuaza. Msmepenue KIIJ npu nooveme mena
1O HAKJIOHHOU NJIOCKOCU.

IToBTOpenue. (3 4)



8 kiace

TemnoBble saBJieHusi (12 yacos)

TennoBoe nBmwxeHue. Tepmomerp. CBsi3b TEMIEPATYPhl CO CPEAHEH CKOPOCTHIO
JIBWKEHUsSI ero MoJsiekysl. BHyTpeHHss sHeprus. [[Ba cnocoba m3mMeHeHUs BHYTpEHHEH
SHEPruu: Tervionepenaya u padora. Buasl Temnonepenaun. KoaudecTBO TemaoThI.
VYaenpHas TEIUIOEMKOCTh BEIIECTBAa. YJIEJbHAsl TEIUIOTa CrOPaHHs TOIUIMBA. 3aKOH
COXpPaHEHMS YHEPTHHU B MEXaHUUYECKUX U TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

W3meHeHue sHepruM Tejla Npu coBeplieHHH padboTbl. KoHBEKIMS B >KHIKOCTH.
Tennonepenada nyrem usnydeHus. CpaBHEHUE YAECIbHBIX TEIJIOEMKOCTEH Pa3IMYHBIX
BEIIECTB.

JlabopamopHvie pabomul u onvimol.

1. HUccneodosanue usmenenus co pemenem memnepamypubl 0Cmvl8arouieli 00bi.

2. CpaeneHue Koluuecms mMeniomsl Npu CMEUUBAHUU B00bl  PA3HOU
memnepamypol.

3. H3mepenue yoenvbHol menioemKocmu meepoo2o meda.

N3MeHeHne arperatHbix cocTositnni Bemectsa (10 yacos)

ArperaTHble COCTOsIHUA BellecTBa. [1naBienne u oTBepaeBanue tei. TemnepaTypa
IJIaBJICHUs. Y eabHas TeioTa miasneHus. Mcnapenue u konaeHcauus. HacoleHHbIN
nap. OTHOCUTENBHAS BIIAXHOCTh BO3ayxa U ee m3Mmepenue. Ilcuxpomerp. Kunenue.
3aBUCHUMOCTh  TEMIIEPATYpPbl  KUIEHUA OT  JaBJI€HUA.  YJelbHas  TEIIoTa
napooOpazoBanusi. OObBSICHEHHE HM3MEHEHUSl arperaTHbIX COCTOSHHUA Ha OCHOBE
MOJIEKYJIIPHO-KMHETUYECKUX TpencTaBiieHuid. [IpeoOpa3oBaHusi 3HEPTUU B TEIJIOBBIX
nBuratensx. Jpurarenb BHyTpeHHero cropanus. [lapoBas TypOuHa. XOJIOAWIbHHK.
KITJ[ temoBoro nBuratens. DKOJOTHMYECKHE MPOOJIeMbl HCIOJIb30BaHUS TEIJIOBBIX
MaIIIHH.

Jlemoncmpayuu.

SBnenne ucnapenus. Kunenue BOapl. 3aBUCHMOCTH TEMIIEPATYpPbl KUIIEHHS OT
napiieHus. [lnaBneHne u kpuctaiusanus BenlecTB. V3MepeHHe BIaXKHOCTU BO3yXa
IICUXPOMETPOM. Y CTPOMCTBO YETBHIPEXTAKTHOTO JABUIATENII BHYTPEHHETO CrOpaHMs.
YcTpolicTBO apoBOii TypOUHBI.

Jlabopamopnas paboma.

4. VI3amepeHne OTHOCUTEIHHOM BIAKHOCTH BO3/yXa.

duekTpuuyeckue siBjieHus (28 yacon)

OnekTpuzammss  Tein.  JlBa poga  BJIEKTpUYECKHX — 3apsAnoB. lIpoBomHukw,
HEMPOBOJHUKH (IUANIEKTPUKHU) U TIOJYNPOBOAHUKU. B3auMoaeiicTBue 3apsyKEHHBIX TEJl.
DJIEKTPUYECKOE TI0JI€. 3aKOH COXPAaHEHMUS OJJIEKTPUUYECKOro 3apsna. JlemuMocThb
AJIEKTPUYECKOTO 3apsaa. INeKTpoH. CTpOEHHUE aTOMOB.

DJIEKTpUYECKU TOK. ['albBaHMYECKHE DJIEMEHTBHI M aKKyMyJATOpbl. JledcTBus
ANEKTPUYECKOTO TOKa. HampaBiieHHE 3JIEKTPUYECKOTO TOKa. ODJIEKTPUYECKAs] LEIb.
DNeKTpuYeCKUid TOK B MeTajuiax. HocuTenn 31eKTpu4ecKkoro Toka B OJyIPOBOAHUKAX,
razax u snekrpoiurax. IlomynmpoBonHukoBble mnpubopsl. Cuia Toka. AMIepMerp.



DIIEKTPUYECKOE HANpPsKEHUE. BOIbTMETp. DIIEKTPUUECKOE CONPOTUBIIEHHE. 3aKkoH OMa
JUISL  y4acTKa »dJIEKTPUYECKOM Lenu. YAEIbHOE HJIEKTPUUYECKOE COMPOTUBIICHHUE.
Peocrartsl. [locnegoBaTenbHOE U apalieIbHOE COEUMHEHMS TPOBOIHUKOB.

PaGota m MomHOCTh TOka. KommuecTBO TEIMIOTHI, BBIACISIEMOE MPOBOJTHUKOM C
TokoM. Jlamma  HakamuBaHWs.  OJJCKTPUYECKHE  HarpeBaTelIbHBIC  MPHUOOPHI.
DNEeKTpUYECKUN cUeTYMK. Pacuer 3jeKTposHepruu, moTpedIseMon dIEKTPOPUOOpOM.
Kopotkoe 3ambikanue. [LnaBkue npenoxpaHuTenu.

Jlemoncmpayuu.

OnekTtpuzauus Ten. J[Ba pona 3JIEKTPUYECKUX 3apsSaoB. YCTPOWCTBO U JIEHCTBUE
aneKTpockomna. [IpoBOAHMKHN M M30JATOpPBL. DJeKTpu3auus yepe3 BiausHUeE. [lepeHoc
ANEKTPUYECKOTO 3apsA/la C OAHOTO Tena Ha Apyroe. MICTOYHHMKM MOCTOSIHHOTO TOKA.
CocraBieHue ANEeKTPUYECKON LIETH.

JlabopamopHvie pabomul u onwvimol.

5. Cbopka snekmpuyeckou yenu U uzMepeHue CUilbl MOKA 6 ee pPA3IUYHBIX
yuacmkax.  HM3mepenue  Hanpadicenus — HA  PAsIUYHbIX  YUACMKAX
NeKMPUUECKOU Yenu.

Pezynuposanue cunvt moka peocmamonm.

[. Hccneoosanue 3agucumocmu cUivbl mMoKa 8 NPOBOOHUKE OM HANPANCEHUs HA
€20 KOHYAax npu nOCMOsSHHOM CONPOMUGTIEHUL.

H3zmepenue conpomuenenus.

9. Uzmepenue pabomul u MOWHOCMU DIEKMPULECKO20 MOKA 8 JlaMNe.

o

oo

JJIeKTPOMATHUTHBIE SIBJIEHHS (5 4acoB)

MarauTHoe ToJie TOKa. DJIEKTPOMAarHUThl W HX MpuMeHeHue. [locTosHHbIE
MarHuThel. MarautHoe noje 3emiau. MaruutHeie Oypu. JlelicTBre MarHUTHOTO MOJIS Ha
IPOBOJHUK C TOKOM. DJIEKTPOIBUraTesb. JJuHaMUK U MUKPO(OH.

Jlemoncmpayuu.

OmneiT Opcrena. [Ipunumn necTBrUs MUKpodOHA U TPOMKOTOBOPHUTEIIS.

Jlabopamophwvie pabomui.

10.Coopxa snekmpomachuma u ucnvimarue e2o 0eticmaeus.
11. A3yuenue snexkmpuueckoeo osucamelisi HOCMOAHHO20 MOKA (HA MOOeU).

CgetoBble siBjieHusi (11 yacoB)

Hcrtounuku ceeta. [IpsamMoiMHEHOE paciipOCTpaHEHUE CBETA B OJJHOPOIHOU CpeJie.
OtpaxeHnue ceta. 3aKoH oTpaxkeHus. [1nockoe 3epkano. [Ipenomnenue ceera. JInn3a.
®dokycHOE paccTosiHue M onThueckas cuna nuH3bl. [locTpoeHue u3zo0pakeHU B
nuH3ax. ['ma3 kak ontuueckas cuctema. Jledextst 3penns. Onrruueckue npudopsl.

Llemoncmpayuu.

Hctounuku cpeta. [IpsMONMHENHOE pacnpOCTpaHEHHE CBETA. 3aKOH OTPaKeHUs
cBera. M3o0paxenune B 1miockoM 3epkaine. [lpenomnenue cBera. Xon myded B
cobuparoniei U pacceuBaronied JuH3ax. [lonyuenue n3o0pakeHU ¢ TOMOIIBIO JIMH3.
[TpuHLMIT KeNCTBUS TPOESKIIMOHHOIO anmnapara. Mojens riasa.

JlabopamopHvie pabomul u onvimol.

12.Hccnedosanue 3asucumocmu y2na ompasiceHus. om y2ia nadeHus ceema.
13. Uccneoosarnue 3asucumocmu yena npeiomieHusi om ya2ia nadeHusi ceema.
14. Uzmepenue gpoxycroco paccmosnus coouparoujell TuH3ol.

15.11onyuenue uzobpasicenuii.



HNTorosoe moBropenue (2 yaca)

9 kaacce

MEXAHUYECKUE ABJIEHUSA
3aKOHBbI B3aMMOIECTBUSA U IBUKEHHS TeJl (34 v)

Marepuanbnas touka. Cucrtema orcueta. [lepemenienune. CKopocTh MPSAMOJIUHEWHOTO
PaBHOMEPHOTO ABWKEHUS. [IpAMOIMHEITHOE PaBHOYCKOPEHHOE IBU)KEHUE: MTHOBEHHAS
CKOpPOCTb, YyCKOpeHHe, TnepemenieHre. [paduku 3aBUCUMOCTH KUHEMATHYECKUX
BEJIMYMH OT BPEMEHH IIPU PABHOMEPHOM U PABHOYCKOPEHHOM  JIBH)KEHUHU.
OTHOCUTENBHOCTh MEXAHUYECKOTO IBMKEHUA. [ €OIIEeHTprUYECKast U TeJIMOLEHTpUYECKas
cucrtembl mupa. MHepumanbHas cucrema orcuera. IlepBbiid, BTOPOM U TPETHUM 3aKOHBI
Herotona. CBobogHoe mnanenwe. HeBecomMocTb. 3aKOH BCEMHUPHOTO TATOTEHUS.
HckyccTBeHHble COyTHUKH 3emud. MmmynbC. 3aKkOH COXpAaHEHUS HMITYJIbCA.
PeakTuBHOE OBMKCHUE.

Jlabopamophwvie pabomwi

Jlabopamopnas paboma Nel «Hccrnedosanue pagHoOyCKOpeHHO20 08udiceHus Oe3
HAYaIbHOU CKOPOCUY
Jlabopamopnas paboma Ne2 « UzmepeHnue yckopenusi c60600H020 NAOEHUs»

MexaHnveckue KoJ1e0aHUs M BOJIHbI. 3BYK (16 v)

KonebarenbHoe nemxenue. Konebanusi rpysa Ha npyxkuHe. CBOOOJHBIE KOJIEOaHMS.
Konebarenbnast cucrema. MasTHUK. AMIUIMTYyAQ, TEPUOJ, YacTOTa KOJEOaHUI.
["apmonnueckue kosnebanus. [IpeBpaienue sHepruu npu KosieOaTeIbHOM JIBUKEHUHU.
3aryxatouue KojeOanusi. BoiHyxIeHHble KoneOanus. Pesonanc. Pacmpocrpanenue
Kojebanuil B ynpyrux cpenax. Ilomepeunble W MpojoJibHbIE BOJHBL. J[JIMHA BOJIHBIL.
CBsi3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PacCIpOCTPAHEHUS] U MEPUOJIOM (YaCTOTOM).
3ByKOBbI€ BOJIHBI. CKOPOCTH 3ByKa. BricoTa, TEeMOp 1 TPOMKOCTh 3BYKa. 9X0. 3BYKOBOM
pe3onanc. Mutepdepenius 3Byka.

Jlabopamophwvie pabomwi

Jlabopamoprnass paboma Ne3 «Hccnedosanue 3asucumocmu nepuooa u
yacmomul c80000HBIX KONCOAHUN MAAMHUKA OM OJIUHbL €20 HUMUY

JJIEKTPOMATI'HUTHBIE ABJIEHUSA

JJIEKTPOMATHUTHOE I0JIe (26 9)

OnHOpOIHOE W HEOTHOPOJHOE MAarHuTHOE mosie. HampaBieHne TOka W HampaBJEHUE
JUHUK ero MarHutHoro noss. IlpaBuno OypaBunka. OOHapy)KeHHME MAarHUTHOTO MOJIS.
[IpaBuno neBoit pyku. MHAYKIMS MarHUTHOrO moJsl. MarHUTHBIA MOTOK. OTBITHI
Qapaznes. ONEKTpOMAarHuTHas WHAyKOUSA. HampaBineHne WHIAYKIMOHHOTO —TOKA.
[Ipasuio Jlenua. SIBnenune camonnaykuuu. IlepemenHslil Tok. ['eHEpaTOp NEPEMEHHOTO
Toka. [IpeoOpa3oBanusi sHepruu B 3jekTporeHepartopax. Tpancdopmarop. Ilepenaua



AIEKTPUYECKOU DHEPrUuu Ha paccTosiHue. DNEKTPOMAarHuTHOE ToJIE.
DOneKTpOMarHuTHbIE BOJIHBI. CKOpPOCTh pacIpOCTPAaHEHUs 3JIEKTPOMArHUTHBIX BOJIH.
BnusiHue 57eKTpOMarHUTHBIX M3JIy4YeHUW Ha >KuBble opraHu3Mbl. KoseOarenbHbIi
KOHTYp. IlonmydeHue >IeKTpOMarHUTHBIX KojeOaHuil. IIpuHIMOBI paguocBsi3un U
teneBuaeHusa. HMutepdepeHuus cBeta.  DIEKTpOMarHUTHas  MPHUPOAA  CBETa.
[Ipenomiienne cBera. Ilokazarens npemomienus. [ucnepcusi cBera. llBera Teu.
Crnektporpad u crneKkTpockomn. THUIBI ONTHYECKUX CHEKTPOB. CHEKTpaabHBIA aHAIIN3.
Iloryomenye u UCITyCKaHKWe cBETa aTOMaMH. [IporcxokIeHne TMHENYaThIX CIIEKTPOB.

Jlabopamopnvie pabomol

Jlabopamopnas paboma Ned «H3yuenue s6neHUs  INEKMPOMACHUMHOU
UHOYKYUUY

Jlabopamopnasa paboma Ne5 «Habniooenue CcniowHoeo U JIUHEUYAMBIX
CHEKMPO8 UCNYCKAHULY

KBAHTOBBIE SIBJIEHUS
CrtpoeHne aToMa U aTOMHOTIO sApa (18 u)

PannoakTUBHOCTh KaK CBUJIETEJIBCTBO CIIOKHOTO CTPOEHUSI aTOMOB. Albda-, 6eTa- u
ramma-usnydenus. Onbitel Pesepdopma. SAnepnas monmens aroma. PammoaxTuBHBIE
npeBpaiieHuss aToMHbIX snep. CoxpaHeHHe 3apsgoBOTO W MacCOBOTO YHCEN TpH
SJIEPHBIX peaKusix. MeToibl HaOIIOIEHUSI U PETUCTPAIIMN YaCTHUIl B SJEPHOU (DU3UKE.
[IpoToHHO-HENTpOHHAsT MOJENb sapa. PU3NUECKUM CMBICI 3apsI0BOIO M MacCOBOTO
gyucen. Mzoronsl. IlpaBuino cmemenust st anbda- U Oera-pacmana. DHEpPrusi CBs3U
gactul] B snape. Jlenenue spep ypana. llemnas peakuusa. SnepHas 3HepreTuka.
Dxosiornyeckue mpodieMbl paboThl aTOMHBIX AeKTpocTaHuid. [lepron nmomypacnana.
3aKOH pPaJMOAKTUBHOTO pacnaaa. BiusHue paguMoakTUBHBIX HW3JIYYEHUU Ha KUBbBIC
opranu3Msbl. TepmosiiepHas peakiusi.

Jlabopamophwvie pabomwi

Jlabopamopnas paboma Ne6 «H3mepenue ecmecmeeHH020 pPaAOUAYUOHHO2O
Gona 0o3umempom

Jlabopamoprnas paboma Ne7 «H3zyuenue Oenenuss s0pa amoma Ypaua no
gdomoepagpuu mpexosy

Jlabopamopnasa paboma Ne§ «Oyenka nepuoda noaypacnaoa HAxXo0awuxcs 6
8030yxe NPOOYKMO8 pacnaod 2a3a paooHa

Jlabopamopnas paboma Ne9 « H3zyuenue mpekos 3apsdiCeHHbIX YACmuy no
20moevim homocpagusmy»

[Tpu npoBeiIeHUM YPOKOB UCTIONB3YIOTCS IU(PPOBBIC JIAOOPATOPUH.
JIEMEHTBI ACTPOHOMUHA

Crtpoenue u 3BoJI0O1IMS Beestennoi (54)

CocraB, ctpoenue u npoucxoxacHue CoHeuHOW cuctembl. [lnaHeTsl U mManbie Tena
Conneunoii cucreMsl. CTpoenue, uainydeHue u 3sosronus ConHua u 38e31. CtpoeHue u
sBoonus Beenennou.



IoBTOpenne (2 v)

TemaTH4yeckoe IVIAHUPOBAHUE 7 xJaace

Ne HaunmMeHnoBanue pasnena u Tem
ypoKa
BBenenne (4 yaca)
1 BBoausiii unctpykrax no Th B kabunere ¢pusuku. Uto uzydaer
busuka.

2 duznueckre TepMuHbl. Habo1eHHs ¥ ONBITHI.

3 duznyeckre BEJIMUYMHBI U UX U3MepeHue. TOUHOCTh U MOrpemHOCTh
V3MEPEHNM.

4 JlabopatopHas pabota Nel «3mepenne GU3NIECKUX BEITHUUH C
ydueToMm abcosiroTHOM norpemHocTiy. MOT No36 dusznka u TexHuka

IlepBoHayaJibHbIE CBECHHUS 0 CTPOCHUM BelecTBa (6 4acoB)

5 CrpoeHnue BeniectBa. MOJIEKYIIbI.

6 JlabopatopHas pabota Ne2 «3mepenue pazmepoB Manbix Tem». MOT
Ne36

7 BbpoynoBckoe nBmxkenue. uddysus B razax, KUIKOCTIX U TBEPIBIX
Teax.

8 B3anmHoe npuTskeHue U OTTAIKUBAHUE MOJIEKYJI.

9 Tpu cocTostHus BemecTBa. Paznmuuue B MOJIEKYJISIPHOM CTPOEHUU
ra3oB, JKUJIKOCTEH U TBEPJBIX TEIl.

10 | [ToBTOpUTENHEHO-0000MAOMINI YPOK 110 TeMe «IlepBoHayanbHbIC
CBEJICHUS O CTPOCHUU BELIECTBAY.

B3aumopaeiicrBue Tea (21 gac)

11 | Mexaau4eckoe ABIKECHHE. PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBYDKEHUS.

12 | CkopocTs. JIaboparopras padota Ne3 «M3ydeHne 3aBUCUMOCTH MyTH
OT BPEMEHH TP NPSIMOJIMHEHHOM PaBHOMEPHOM JBIKEHUM.
N3mepenne ckopoctmy. MOT Ne36

13 | PacueT myTu ¥ BpeMEHU JBUIKEHUS.

14 | Pemenue 3ana4 no teme «CTpoeHHE BelIecTBay, «MexaHnuecKkoe
JIBUYKEHUE).

15 | Uneprus

16 | BzaumoneiictBue tea. Macca Ten.

17 | 3smepenue macchl Tena Ha Becax. JlabopaTopnas pabora Ned
«M3mepenune Maccesl Tena Ha peldakHbIX Becax». MOT Ne36

18 | Ilonsatue o6bema. JlabopaTopnas padora Ne5 «M3mepenne oobeMa
tena». MOT Ne36

19 | [InoTHOCTH BemecTBa.

20 | JIabopaTtopHas pabota Ne6 « OnpeneneHue mIOTHOCTH TBEPIOTO
tena». MOT Ne36

21 | Pemienue 3a/1ay Ha pacyeT Macchbl, 00beMa U MIIOTHOCTHU Teja

22 | KonrponbHas padora Ne 1 «Mexannueckoe nuxkenne. Macca Tena.

IImoTHOCTE BeliecTBaY.




23

Cuna. SIBinenue taroreausa. Cuia TIKECTH.

24 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

25 Enunuiibt cunbl. CBsi3b MEXAY CUIION TSXKECTH M Maccoil Tena.

26 | Hunamometp. JlabopatopHas padota Ne7 «I'pagynpoBanue
npyxkuby. MOT Ne36

27 | Cnoxenue n1Byx cwi. PaBHoJielicTByIOIAs CUJIA.

28 | Cuna tpenus. Tpenue nokos. Jlabopatopnas padora Ne8
«BbIsICHEHUE 3aBUCUMOCTH CHUJTBI TPEHUS CKOJBKEHUS OT TIIOIIA !
CONPUKOCHOBEHHUS Tel U nprwkumMaronie cuiiby. MOT Ne36

29 | Tpenue B mpupojie U TEXHUKE.

30 | Pemennue 3amau no teme «Cuiby.

31 | Kontposbnas pabota No2 no teme «Cuiibiy.

JlaBjenne (22 gaca)

32 | laBicHue.

33 | Crioco6sl yBennyeHHs 1 yMEHbIIIeHUs AaBieHus. JlabopaTtopHas
pabota Ne9 «M3mepenune naBieHns TBepAoro tenaa Ha onopy». MOT
Ne36

34 | laBnenue ra3a. CamocTosiTenbHAS paboTa 1mo Teme «/laBmenue.

35 | [lepenava naBieHus KUIKOCTSIMU U razaMu. 3akoH [lackas.

36 | JlaBneHue B KUAKOCTH U B raze. Pacuer naBneHus Ha JHO U CTEHKH
cocyJa.

37 | Pemenue 3a1a4 Ha BEIYMCIICHUE JABICHUS KUIKOCTH HA JTHO U
CTEHKH COCY/Ia.

38 | Coobmaromuecs cocyapl. CamocTosiTenbHas paboTa 1o TeMe
«JlaBneHHe KUIAKOCTEN.

39 | Pemenne 3amad mo teme «JlaBiaeHue Ta30B, JKUIKOCTEH U TBEPABIX
TEI.

40 | Bec Boznyxa. ATMochepHOe JaBlICHHE.

41 | Usmepenue atmochepHoro nasnenus. OneiT Toppuuerum. bapometp-
aHEPOUJI.

42 | AtmocdepHoe naBiIeHNE Ha pa3IMYHBIX BEICOTaX. MaHOMETpHI.

43 | TlopiHEBOM 1 KUIKOCTHBIN Hacoc. | mapaBianmdeckuii mpecc.

44 | JleficTBHE )XMIKOCTH U Ta3a HA MOTPY>KEHHOE B HUX TEJIO.
CamocTosiTenbHas paboTa o Teme «ATMochepHOe JaBICHUE.

45 | ApxumesoBa cua.

46 | Jlaboparopnas pabora Nel0 «OnpeneneHnre BHITAIKUBAIOIICH CUITBI,
JNEUCTBYIONIEN HA MOTPYKEHHOE B )KUIKOCTh Teno». MOT Ne36

47 | IlnaBanue Teu.

48 Pemenue 3a1a4d no reme « ApxuMen0Ba CUJia, IUIABAHUE TEID».

49 | JlaboparopHas padota Nell «BrisicHeHHe YyCIIOBUIM TUIaBaHUS TeJa B
xxkuakoctny. MOT Ne36

50 | IlnaBanue cynoB. Bo3ayxormiaBaHue.

51 | Pemenue 3a7a4 no temMe «ApXrUMeIoBa CUIIA, IJIABAHUE TE.

52 | IloBropenue TeMsl «JlaBiaeHue ra3oB, )KUIKOCTEH M TBEPABIX TEID).

53 | KontponbHas padota Ne3 mo teme «JlaBiaeHue ra3oB, >KUJIKOCTEN U

TBEPIBIX TEID».




Pabdora u MmomHocTh. JHeprust (12 yacos)

54 | Mexanudeckas padora.

55 | MoIHOCTb.

56 | IlpocTeie Mmexanu3mbl. Peiuar. PaBHoBecue Ten Ha ppiyare.

57 | MomeHT cuiibl. Peiuaru B mpupoje, TEXHUKE, OBITY.

58 | JlabopatopHuas pabota Nel2 «BrrsicHeHUE yCTOBUN PaBHOBECHUS
peraaray. MOT Ne36

59 | [IpuMeHeHue 3aKOHa paBHOBECHS pblyara K 0JI0KY. «30J0T0e
MIPaBUJIO» MEXAHUKHU.

60 | Lentp TskecTu Tena. YcioBus paBHoBecus Ten JlabopaTopHas
pabota Nel3 «OnpeneneHue NEHTPA THKECTU TIIOCKOU MITACTUHB.
NOT Ne36

61 | KIIZ.

62 | JlabopatopHas pabota Nel4 «Onpenenenue KIIJI npu nogbeme tena
110 HaKJIOHHOM mmockocTw». MOT Ne36

63 | Oueprus. Kunernueckas u noreHuuansHas sueprus. [Ipesparienue
OJIHOTO BHJIa MEXaHUYECKOM SHEPTUH B APYTroi. DHEPIHs peK U
BETpa.

64 | Pemenue 3amau no reMe «PaboTa, MOIIHOCTD, YSHEPTHUSY.

65 | KonrponbHas padora Ned mo teme «PaboTa, MOIITHOCTE, SHEPTHU.

IToBTOpenue (3 yaca)

66 | IloBTOpeHue

67 | UtoroBblit MOHUTOPUHT

68 | O6ob6menue




TemaTH4yeckoe IVIAHUPOBAHUE 8 kiace

Ne Tema
ypoka

1/1 BBoaHBIN MHCTPpYKTaX MO TEXHUKE OE€30MaCHOCTU B KaOWHETe (HU3WKH.
TemnoBoe aemxenue. Temneparypa. BHyTpeHHss sueprus

2/2 JlaGopatopHas pabdota Nel* «MccnemoBanune M3MEHEHHS CO BPEMEHEM
TeMIiepaTypsbl octeiBarouien Boap». MOT Ne36

3/3 CrniocoObl M3MEHEHHUsI BHYTPEHHEH SHEPTUn

4/4 Buap! rermmonepenaun. TernonpoBognocts. Konseknus. M3nydyenune

5/5 KonudecTBo Tennotel. ENUHUIIBI KOTHMYECTBA TETUIOTHI.

6/6 V nesapHas TEIIOEMKOCTD

717 Pacuer konudecTBa TEIIOTHI, HEOOXOIUMOTO JJIsl HAPEBaHUS Tejla WU
BBIJIETISIEMOTO UM TIPH OXJIXKICHUHU

8/8 JlaGopatopHas pabora Nel «CpaBHEHHE KOJIHYECTB TEIUIOTHI TIPH
cMemrBaHuM BoJbl pazHou TeMrieparyps» MOT Ne36

9/9 JlaGopatopHass pabora Ne2 «l3MmepeHne yAeIbHOH TEIIOEMKOCTH
tBepaoro teaa» MOT No36

10/10 DHeprus TOIJIMBA. Y IeJIbHAS TEIJIOTA CTOPAHUS TOTUINBA

11/11 3aKOH COXpaHEHHS W TMPEBPAIICHUS DSHEPIUA B MEXAHUYECKUX H
TEIUIOBBIX ITpoleccax

12/12 Kontponbsnas pabota Nel 1o teme «TernaoBbie sIBICHUS

13/13 ArperatHble cocTosiHus BeulecTBa [li1aBieHre u oTBep/IeBaHue.

14/14 I'paduix nnaBiaeHUss U OTBEPAECBAHUSA KPUCTALIMYECKUX Tel. Y IeNbHas
TEIUIOTA TUIABJICHHSL.

15/15 Pemienne 3amau mno Teme «HarpeBanuwe Ten. IlnaBinenue wu
KPUCTAJUTU3AITUS.

16/16 Hcnapenne. HacellmeHHblii W HeHacbllleHHbIM nap. KonaeHcanws.
[Tormonienre HEPTUU MPU UCIIAPEHUU KUJIKOCTU U BBIJICJICHUU €€ MpHU
KOHJICHCAIIMU Tapa

17/17 Kunenue Y nenpHas TEemi0Ta napooOpa3zoBaHusl U KOHAEHCAIIUU

18/18 Pemenne 3amay Ha pacyeT YAETbHOW TEIIOTHI IMapooOpa30BaHMUSA,
KOJIMYECTBA TETUIOTHI, OTJAHHOTO MOJTYYSHHOTO TEJIOM MPH KOHACHCAIIUU
apooOpa3oBaHUM.

19/19 Bnaxuocts Bo3myxa. CrocoObl ompeaesieHus BIAXXHOCTH BO3IyXa.
JlabopaTtopnas paborta Ne3 «M3mepenne Bnaxuoctu Bo3ayxa» MOT Ne36

20/20 PaGoTa rasza u nmapa npu pacimmpenun. J[Buratenb BHYTPEHHET0 CrOpaHus

21/21 [TapoBas Typ6una. KIIJI remsioBoro asuraresns

22/22 KonTtposnbHas padora Ne2 1o Teme « ArperaTHble COCTOSIHUSI BEILIECTBA»

23/1 DnekTpu3alusi Tel  NpU  CONPUKOCHOBEHUH.  BiamMmojeicTBue
3apsHKCHHBIX T

2412 DJIEKTPOCKON. DIIEKTPUIECKOE TI0JIe

25/3 JlenuMocCTh 31eKTpuUecKoro 3apsiaa. InekTpoH. CTpoeHue atoMa

26/4 OOBsICHEHUE DIICKTPUUECKUX SBICHUN




27/5

[IpoBOAHMKH, OJYIPOBOIHUKNA U HENPOBOIHUKH AIEKTPUYECTBA

28/6 DneKTpudecKuid TOK. HcTounnku AIEKTPUYECKOTO TOKA.
KparkoBpemeHHasi KOHTpoJibHasE paboTa Mo TeMme «IJIEKTPU3alus Tel.
CrtpoeHue aToMay

2917 DneKkTpyuyeckasl Ienb U €€ COCTaBHbIE YacTH. DJEKTPUYECKUM TOK B
MeTasliax.

30/8 JleficTBUS 2IEKTpUYECKOTO ToKa. HanpasiieHue 3JeKTpUYecKoro Toka

31/9 Cwnna Toka. EquHUNEI CHIBI TOKA

32/10 Awmmepmetp. M3mepenue cunbl Toka. Jlaboparopras padota Ned4 «Coopka
AIIEKTPUYECKOW 1EeMU M M3MEPEHHE CHJIBI TOKa B €€ Pa3IMYHBIX
yuactkax» MOT Ne36

33/11 OnekTpuyeckoe HampsbkeHue. EnuHunel  HanpsbkeHusa. BonbTmerp.
W3mepeHne HanpspKeHUsL.

34/12 JlabopaTopHas pabota Ne5 «/3MepeHue HamNpssKEHUS Ha Pa3TMUHBIX
yuacTkax snekrpudeckont nenm» MOT Ne36

35/13 3aBUCUMOCTh  CWJBI TOKa  OT  HAmpsOKEHUS  ODJEKTPUUYECKOE
CONPOTHUBJICHUE MPOBOJHUKOB. EAMHUIIBI COIPOTUBIICHUS.

36/14 3akon OMa I yJacTKa Ienu

37/15 Pacuer conpoTuBIeHUs MPOBOJHUKA. Y ACIHHOE COMPOTUBIICHHUE

38/16 [Ipumepsl Ha pacyeT COMPOTUBICHUS IPOBOJHUKA, CHJIBI TOKa U
HaIPSHKCHUS

39/17 Peoctatel. Jlabopatopnas pabora Ne6 «PerymupoBanue cuibl TOKa
peoctatom» MOT Ne36

40/18 JlabopatopHast padota Ne7 «VI3MepeHue CONMPOTUBIICHUS NPOBOJHUKA
pu nomMoIy ammnepmerpa u BoabT™Merpay MOT No36

41/19 [TocnenoBaTenpHOE COEAMHEHNE MPOBOJHUKOB

42/20 [TapamiensHoe coeIMHEHUE TPOBOIHUKOB

43/21 Pemienue 3anau no reme CoelMHEHUE TPOBOAHUKOB. 3akoH OMma.

44/22 Kontponbshas pabora Ne3 mo teme «Dnekrpuyeckuil Tok. Hampspkenue.
Comnporusnienne CoelMHEHNUE TPOBOTHUKOB.

45/23 PaboTa 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA

46/24 Enunuiel paboThl ANEKTPUYECKOrO TOKA, MPUMEHSIEMbIE Ha MPAKTHKE.
JlaGoparopHas pabotra No§ «l3mepeHne MOIHOCTH W PabOTHI TOKa B
anexkTpudeckoit mamme» MOT No36

47125 HarpeBanue npoOBOJHHMKOB 3JIEKTPUYECKHM TOKOM. 3akoH Jxoynsa —
Jlenma

48/26 Konnencarop

49/27 Jlamna HakanuBaHUA. OJEKTPUUYECKHE HArpeBaTelbHBIE MPUOOPHI.
KopoTtkoe 3amMbIkaHne TPETOXPAHUTEITN

50/28 Kontponbshas pabora Ne4 o teme «Pabora. MomtHocTs. 3akoH J[>koyns
— Jlennia. Konnencarop»

51/1 MaruauTHoe nosie. MarauTHoe nosie npsiMoro Toka. MarHuTHbIE JIMHUH

52/2 MaruutHoe TOJIe KATYHIKA C TOKOM. OJIEKTPOMAarHUTbl M HX

npuMenenue. JlaboparopHass padora Ne9 «CoOopka 3jIeKTpoMarHura u
UCTIBITAaHUE €ro JelcTBUA. M3ydeHue SIEKTPUYECKOTO JBUTATENs
nocTosiHHOro ToKa Ha mojenm» MOT No36

53/3

[IocTtossHHBIE MarHuTbl. MarHuMTHOE TMOJ€ MOCTOSHHBIX MAarHUTOB.




MarauTHoEe 1oJjie 3eMiTn

54/4. JleficTBe MarHMTHOIO MOJII HA MPOBOJHHUK C TOKOM. OJEKTPUUYECKUN
JIBUTATEIh

55/5 3ader 1o TeMe « JIIEKTPOMArHUTHBIE SBICHUS

56/1 Wctounuku cBera. PacpocTpaneHue cBeta

5712 Bunumoe 1BuXeHUE CBETHII

58/3 OTtpaxeHune cBeTa. 3aKOH OTPAKEHUS CBETA

59/4 ITnockoe 3epkaio

60/5 [Tpenomnenue cBera. 3aKOH MPETOMIICHHUS CBETA

61/6 Jluazpl. OnTHYecKast cusa JIMH3BI

62/7 N3o0pakeHus1, 1aBaeMble JTUH30U

63/8 Jlabopatopuas pabora NelO «IlomydeHue u3o0pakeHUW HpHU MOMOIIU
muH3eD» MOT No36

64/9 Pemenne 3amau. IlocTpoeHue n300paKeHUM, MOJYYEHHBIX C IMOMOIIBIO
JIVH3

65/10 ['na3 u 3peHue

66/11 KonTtponbsHas pabora Ne5 o Teme «CBETOBBIC SIBJICHUS

67/12 WTOroBBIi1 MOHUTOPHUHT

68/13 O06o0m1eHne




TemaTu4yeckoe MJIaHMpPoOBaHue 9 Kiace

No/Ne HanMeHnoBaHus pa3ieoB/TeMbl yPOKOB

1/1 Broansiii uHcTpykTaxk o Th B kabuneTe husuku. MarepuanabHas TOUYKa.
Cucrema oTyera.

212 [lepemenienne. OnpeneneHne KOOPAMHATHI JBUXKYIIETOCS Tea.

313 [lepemernienue npu MpsSIMOJIMHEMHOM PaBHOMEPHOM JIBUYKEHUU.

4/4 ['padmyeckoe mpencTaBiICHUE TBUKCHHUS.

5/5 Pemenue 3ana4 no teme «I'paduyeckoe npeIcTaBIeHUe JBUKEHUSD.

6/6 PaBHOYCKOpPEHHOE IBUXKEHUE. Y CKOPEHHUE.

217 CKopocTh IPSIMOJIMHEMHOTO paBHOYCKOpEHHOTO ABMkeHMs. ['padux
CKOPOCTH.

8/8 [lepemenieHne mpu paBHOYCKOPEHHOM JIBHYKCHHH.

9/9 Permenne 3ama4 no Teme «PaBHOYCKOPEHHOE ABM)KEHUE).
JlabopaTtopHas pabota Ne 1 «ccnenoBanre paBHOYCKOPEHHOTO JBUKEHUS

10/10 .
0e3 HauasibHOM ckopocTt» MOT Ne36

11/11 OTHOCUTENBHOCTD JIBU)KEHUSI.

12/12 Nuepunanbhbie cucteMbl otuerta. [lepBriii 3akoH HeroTOHA.

13/13 Bropoii 3axoH HproToHa.

14/14 Pemenue 3ama4 o reme «Btopoyi 3akoH HeroTOHAY.

15\15 Tperuii 3akoH HproToHa.

16\16 Pewienue 3amay Ha 3akoHbl HeroTOHA.

17/17 Kontponbshas padora Nel o teme «I[IpsiMmonuHeitHOe paBHOYCKOPEHHOE
NIBIKEHHE. 3aKkoHbl HeroToHa.

18/18 AHanu3 KOHTpoJIbHOU paboThl u koppekiusa Y'Y Jl. CBoGonHoe nageHue.
Yckopenne cBo00IHOTO najaeHus. HeBecoMocCTb.
JlaGoparopHas padota Ne 2 «M3mepeHue yCKOpeHusi CBOOOTHOTO MaICHUS»

19/19
HOT Ne36

20/20 Pemienne 3anau no teme «CBoOOIHOE TIafieHHEe. Y CKOpEHHE CBOOOTHOTO
TaJCHUSD)

21/21 3akoH BceMUpHOTo TATOTEHUS.

22/22 Pemienue 3a1a4 no teme «3aKOH BCEMUPHOTO TSATOTCHUS.

23/23 YckopeHue cBOOOAHOrO NaIeHUs Ha 3eMJie U JPYTUX HeOECHBIX Telax.

24\24 [TpsiMmonMHEHOE M KPUBOJIMHEWMHOE ABUKEHUE.

25/25 JIBr>KEeHME Tena 0 OKPYKHOCTHU € MOCTOSSHHOW 110 MOZAYJIFO CKOPOCTBIO.

26/26 VM cKyCCTBEHHBIE CIYTHUKH 3EMIJIN.

97127 Pemenne 3amad nmo Teme «/{BrkeHue Tena Mo OKPYKHOCTH C MOCTOSTHHOM

110 MOAYJIFO CKOPOCTBIO».




28/28

Nmnynsc Tena. MMnyiibe CHIIBL

29/29 3aKOH COXpaHEeHHUsI UMITYJIbCa Tea.

30/30 PeakTHBHOE JIBYDKCHUE.

31/31 Pemenne 3a1a4 o teme «3aKOH COXPAaHEHUS! UMITYJIbCa»

32/32 3aKOH COXPAaHEHUSI SHEPTUH.

33/33 Pemienne 3a1a4y Ha 3aKOH COXpAHECHUS YHEPTUH.

34/34 KonTtponbsHas pabota Ne2 1o Teme «3aKOHBI COXPAHCHHS.

1/35 Ananu3z KoHTpoJIbHOM paboTsl u kKoppekuus Y'Y /l. Konebarenbnoe
nBrkenne. CBoOoxHbIE KOIeOaHus.

2/36 Bennuunel, xapakTepu3yronue KoinedaTeabHOe IBIKCHHE.
JlabopaTtopHas pabota Ne 5 «lccnenoBanue 3aBUCMMOCTH TIepUoa U

3/37 YaCTOTHI CBOOOIHEIX KOJIEOAHUI HUTIHOIO MasiTHHKA OT ero JiuHeDy MOT
No36

4/38 ["apMoHMYecKue KoJieOaHus.

5/39 3aryxaromue konebanus. BeiHyk1eHHbIe KOTeOaHusl.

6/40 Pe3onanc.

7141 Pacnipoctpanenue konebanuil B cpenie. BonHsbl.

8/42 Jnnna BonHbl. CKOPOCTh PacpOCTPAHEHUS BOJIH.

0/43 Pemenue 3amay no teme «/lnmHa BoHbl. CKOPOCTH pacpOCTpaHECHUS
BOJTHY.

10/ 44 WcTounuku 3ByKa. 3ByKOBbIE KOJI€OaHMUS.

11/45 BricoTta, TeMOp ¥ TPOMKOCTH 3BYKa.

12/46 PacnpocTpanenue 3ByKa. 3ByKOBBIE BOJHBI.

13/47 OTtpakeHue 3ByKa. 3ByKOBOM PE30HAHC.

14/48 Wurepdepenius 3Byka.

15/49 Pemenue 3amay mo reme «MexaHndeckue KoeOaHus U BOJIHEBD)

16/50 Kontponbshas pabora Ne3 o Teme «MexaHudeckre KoJaeOaHus ¥ BOJHBI)

1/51 AHanu3 KOHTPOJIbHOU paboThl U Koppekuus Y'Y /[. MarautHoe noue.

2/52 HampaBnenue Toka v HanpaBJIeHNWEe JMHUI €r0 MarHUTHOTO TTOJISI.

3/53 OO6HapyxeHue MarHUTHOTO MOJIS [0 €ro JIEUCTBUIO Ha DJIEKTPUUYECKUM TOK.
[TpaBuio neBoOM pyKH.

5/54 MarauTHast UHyKIIHSI.

6/55 MarHuTHBIH TTOTOK.

7/56 SIBjieHNE PJIEKTPOMArHUTHON UHYKITUU

8/57 JlaGoparopHas pabota Ne 6 «3yueHue siBIEHUS SJIEKTPOMArHUTHOM
uaaykuuny HMOT No36

9/58 Hampasnenue nnaykimonHoro toka. [lpasuio Jlenma.

10/59 SIBJieHUEe CaMOWHTYKIIHH

11/60 [Tomy4yenue u mepegavya MEPEMEHHOTO ATEKTPHUUECKOTO TOKA.
Tpancdopmarop.

13/61 DNIEKTPOMArHUTHOE T0JIe. DJIEKTPOMArHUTHBIE BOJIHBI.

14/62 KonebarenbHbiii KOHTYp. [losydeHne 3eKTpOMarHuTHbIX KOJI€OaHUM.

15/63 [TpuHIMIIBI PATUOCBS3U Y TEJICBUJICHUSL.

16/64 DJIeKTpoMarHuTHas rpupoaa ceeta. lurepdepenius ceera.

17/65 [Ipenomiienune ceera. U3NUECKUN CMBICI TOKA3ATENS TPEJTOMIICHHS.

18/66 [Tpemomitenue cBeTa.

19/67 JHucnepcus cera. [{gera Ten. Cnexrporpad.




20/68

Tunel ciekTpoB. CieKTpaibHbIA aHAJIU3.

HOFHOHICHI/IG N UCITYCKaHUC CBCTA aTOMAMMU. HponcxomneHHe JINHEHYAThIX

21/69
CIIEKTPOB.
JlabopaTtopHas pabota Ne 7 «HabmroeHre CIUIONIHOTO U JTMHEHYaTOro

22/70
cnektpoB» MOT Ne36

23/71 Pemienue 3a1a4 1o TeMe « JIEKTPOMArHUTHOE TTOJIEY.

24/72 Pemenue 3a1a4 1o TemMe «JIeKTPOMArHUTHOE TTOJIEY.

25/73 O0o0uIeHne 1 cucteMaTu3alys 3HaHU 10 TeMe «DJIEKTPOMarHuTHOE
0JIe»

26/74 KontponsHas pabota Ned 1o TeMe «DJIeKTPOMarHuTHOE MOJI»

1/75 AHanu3 KOHTPOJIbHOM paboThl 1 Koppekuus Y Y /. PaaroakTHBHOCTS.
Mopenu aTomMoB.

2/76 PannoakTuBHBIC IPEBPAIICHHS aTOMHBIX SIJIED.

AlT7 DKCTIEpUMEHTAIBHBIC METO/IbI HCCIICAOBAHUS YaCTHII.

5/78 OTKpbITHE IPOTOHA U HEUTPOHA.

6/79 CocTtaB aTOMHOTO siipa. SiepHbIe CHITBI.

7/80 Oueprus cesizu. Jledekr macc.

8/81 Pemenne 3amad no teme «OHeprus cBszu. Jlegext macey.

9/82 Henenue anep ypana. llennas peaknusi.

10/83 Anepusbiit peaktop. [Ipeo6pazoBanue BHyTPEHHEN SHEPTHH ATOMHBIX SJIEP
B JICKTPUUECKYIO YHEPTHIO.

11/84 ATOMHAasI YHEPTeTHKA.

12/85 buonornueckoe necTBUE paaualii. 3aKOH PaJIMOAKTUBHOIO pacnaja.

13/86 Perenne 3aa4 no TeMe «3aKOH PaJIiOAKTUBHOTO pachaiay.

14/87 TepmosiepHast peakius.
JlabopaTtopHas pabota Ne 8 «3mMepeHre ecCTeCTBEHHOTO PaJHallMOHHOTO

15/88
dona nozumerpom» MOT No36

16/89 JlabopaTtopHas pabota Ne 9 «3yuenue neneHus sapa ypaHa mno
dbotorpadusim roroBbix TpekoB»y MOT No36

17/90 Jlab6opaTtopHas paborta Ne 10 «Omnenka nepro/ia mojrypacmaia
HaxOJSIIMXCS B BO3AYXE NPOAYKTOB pacnazaa rasa pagoHa» MOT Ne36

18/91 JlaGoparopHas pabota Nel1 «/3yueHue TpeKoB 3apssKEHHBIX YACTHII 11O
rotoBbIM (oTorpadpusim» MOT Ne36

19/92 Kontponbshas pabora Ne5 o teme «CTpoeHne aToMa U aTOMHOTO SIAPay»

1/93 AHanu3 KOHTposIbHOU paboTel u koppekiusa Y'Y Jl. CocraB, cTpoeHue U
npoucxoxienne COTHEYHOU CUCTEMBI.

2\94 bonbive mnanetsl COTHEYHON CUCTEMBI.

3/95 Mautbie Tena COJTHEUHOW CHCTEMBI.

4/96 Crtpoenue, uzinydeHust v 3Bostroniyst CoJHITa U 3BE3]I.

5/97 CTtpoeHue 1 3BOTIOIMS BeeneHHOi.

6/98 W TOroBbIi MOHUTOPUHT

7/99 O06001meHne u cucTemMaTn3alys 3HaHUH 3a Kypc Gu3nku 7-9 KIaccos.







