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1. [lmanupyembie pe3yJibTaThI

PaGouyass nporpamma o0ecnmeyuBaer JIOCTHKEHHE  CJIAEAYHOINMX  JHYHOCTHBIX,
MeTanpeMeTHbIX U PeIMEeTHBIX Pe3y1bTATOB:

JINYHOCTHBIE pE3yNIbTaThl OCBOCHMS OCHOBHOM 00pa30BaTeNbHON NpOrpaMMbl OCHOBHOIO
o011ero o0pazoBaHMs OTPAXKAIOT:

1) BocnuTaHHWE POCCUICKONW TpaKAAHCKOM WACHTUYHOCTU: MAaTPUOTHU3M, YBaXEHHE K
OteuecTBy, NPOLLIOE M HACTOSALIEE MHOIOHAIMOHAIBHOrO Hapoja Poccuu; oco3HaHue cBoen
STHUYECKON IPHUHAUICKHOCTH, 3HAHWE HCTOPUH, S3bIKA, KYJIBTYphl CBOETO HApoOJAa, CBOETrO Kpad,
OCHOB KYJbTYpHOTO Haclieusi HapoJoB Poccum M 4enoBe4ecTBa; YCBOEHHUE TI'yMaHUCTHYECKHX,
JIE€MOKPATUYECKUX W TPAAMLMOHHBIX LEHHOCTEH MHOIOHAMOHAJIBHOIO POCCHHMCKOro OOIIeCTBa;
BOCIIMTaHHME YyBCTBAa OTBETCTBEHHOCTH U J0JIra nepes PonnHoii;

2) dopMupoBaHHE€ OTBETCTBEHHOI'O OTHOIIEHHUS K Y4YEHHMIO, TOTOBHOCTM M CIIOCOOHOCTH
o0yJaromuxcs K CaMOPa3sBUTHIO W CaMOOOpa30BaHMIO HA OCHOBE MOTHMBALUU K OOYYEHHUIO U
MIO3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOCHMIO JAajbHEWIIEW WHIMBUIYaIbHOH TPAaeKTOPUU
oOpa3zoBaHus Ha 0a3e OPHEHTHUPOBKU B MHpE Mpodeccuil u nmpodecCHOHANBHBIX MPEAIOYTeHUH, C
Y4ETOM YCTOWYMBBIX I103HABAaTEIbHBIX HHTEPECOB, a TakXe Ha OCHOBE (OPMHUPOBAHUS
YBaXXUTEJIBHOTO OTHOILLIEHUS K TPYY, Pa3BUTHSI OIbITA YYaCTHsI B COLUAIBHO 3HAYMMOM TPYJIE;

3) dbopMupoBaHHe LETOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOMN NMPAKTUKU, YIUTHIBAIOLIETO COLUAIBHOE, KYJIbTYPHOE, SI3bIKOBOE,
JTYyXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPa;

4) ¢dopMupoBaHHE OCO3HAHHOTO, YBAKHUTEIBHOTO M JOOPOXKEIATEIBHOTO OTHOIICHUS K
IPYroMy 4€JIOBEKY, €0 MHEHHUIO, MUPOBO33PEHUIO, KYJIBTYPE, A3BIKY, BEPE, IPaXAAHCKON MO3HUIINH,
K UCTOPUHU, KYJIbTYpPE, PEIUTUH, TPAIULIMAM, sI3bIKaM, LIEHHOCTSM HapooB Poccuu u Hapo10B Mupa;
TOTOBHOCTH M CIIOCOOHOCTM BECTH JHAJIOr C JPYI'MMU JIIOABMHM M JOCTMraTb B HEM
B3alMOITIOHUMAaHMSI;

5) ocBOEHHE COLMAIBHBIX HOPM, MpaBUJI MOBEJEHUS, posiell U (opM COLUANbHOW KHU3HHU B
rpynnax M cooOIIecTBaX, BKJIOYas B3pPOCIbIE U COIMAJIbHbIE COOOIIECTBA; Y4acCTHE B IIKOJIbHOM
CaMOYIIpaBJI€HUM M OOIIECTBEHHOW J>XM3HU B IMpelesiaX BO3PACTHBIX KOMIIETEHIMH C Yy4eToM
PErHOHAIBHBIX, ATHOKYJIBTYPHBIX, COLIMATIBHBIX M SKOHOMHUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAIBLHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIIEHUH MOPAJIbHBIX MpOOIEeM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, POPMUPOBAHUE HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOI'O MOBEJIEHUS,
OCO3HAaHHOTO U OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHBIM ITOCTYIIKaM;

7) dopMupoBaHHE KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIEHHWU M COTPYIHUYECTBE CO
CBEpCTHMKAaMH, AETbMH CTApILEro U MIAAIIET0 BO3PacTa, B3pOCIBIMU B Ipoliecce 00pa3oBaTeIbHOH,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIE0BaTENbCKOM, TBOPUECKON U IPYIUX BUJIOB JI€ATEIbHOCTH;

8) (dopMupoBaHHe IIEHHOCTU 370pPOBOrO M 0€30MacHOro obOpas3a >XU3HHU; YCBOEHHE MPaBUII
WHIUBUAYAIBHOTO M KOJUIEKTUBHOIO O€30MaCHOTO IOBEACHHMS B YPE3BBIYAWHBIX CHUTYaIUsX,
YTPOXKAIOUIUX KU3HU U 30POBbIO JIFOJIEH, IPAaBUJI IOBEACHMSI Ha TPAHCIIOPTE U HA JOPOTrax;

9) dopMupoBaHHE OCHOB 3KOJOTHYECKOW KYJIBTYPbl COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO JKOJIOTMYECKOTO MBIIIJIEHUS, pPa3BUTUE OIbITA HSKOJOTMUYECKH OPUEHTHUPOBAHHOU
pedIeKCUBHO-0IICHOYHON U MPAKTUYECKOM IeATEIbHOCTH B )KU3HEHHBIX CUTYalUsX;

10) oco3HaHue 3HAYEHUS CEMbM B JKM3HM 4YEJOBEKa M OOIIeCTBA, NPUHATHE LIEHHOCTH
CEMENHOM KU3HHU, YBAXXUTEIIBHOE 1 3a00TJIMBOE OTHOIICHHE K WIEHAM CBOEH CEMbU;

11) pa3BuTHE 3CTETUUECKOIO CO3HAHUS YEPE3 OCBOCHUE XY/10’)KECTBEHHOI'O HACJEIUsl HAPOJI0B
Poccun n Mupa, TBOpUECKOH AEATENBHOCTH CTETUYECKOTO XapaKTepa.

MertanpeameTHble pe3ybTaThl OCBOEHUSI OCHOBHOM 00pa30BaTEebHOM MPOrpaMMbl OCHOBHOI'O
o0111ero 00pazoBaHMs OTPAXKAIOT:



1) ymeHue caMOCTOSITENIEHO OMPEACIIATh e CBOCTO OOydYeHUs, CTaBUTh U (POPMYIHPOBATH
11 ce0s1 HOBBIE 3a/lauu B yyeOe M IO3HABATEJIbHON AEATEIbHOCTH, Pa3BUBaTh MOTUBBI M UHTEPECHI
CBOCH MO3HABATEIbHOM ACATCILHOCTH;

2) yMeHHE CaMOCTOATEIBHO IUIAHUPOBaTh IIyTH JIOCTHXKEHUs 1ieJieil, B TOM 4ucie
aJIbTepHATHBHBIE, OCO3HAHHO BBIOMpaTh Hambosiee PPEeKTUBHBIE CHOCOOBI pEHIeHUs] Y4EeOHBIX H
II0O3HABATEJIBHBIX 33/1a4;

3) yMeHHME COOTHOCUTb CBOU JCHCTBHS C IUIAHUPYEMBIMU pPE3yJbTaTaMH, OCYLIECTBIISThH
KOHTPOJIb CBOEH JEATEIbHOCTH B IHpOLECcCe AOCTHXKEHMsI pe3ysbTaTa, ONpeAessaTh CIOCOObI
NEUCTBUM B pamKax IpPEUIOKEHHBIX YCIOBUM M TpeOOBaHMM, KOPPEKTHUPOBaTb CBOM ACUCTBUS B
COOTBETCTBUM C U3MEHSIOILEHCS CUTYyaluen;

4) yMeHHE OICHMBATh TIPABWJIBHOCTH BBIMOJHEHHUS Y4eOHOH 3amaun, COOCTBEHHBIE
BO3MO>XHOCTH €€ PEILCHUS;

5) BllajeHNUE OCHOBAMHU CAMOKOHTPOJIS,, CAMOOLICHKHU, MPUHATHS PEIIEHUN U OCYILECTBICHUS
OCO3HAHHOTO BbIOOPA B y4eOHOM U 1M03HABATEIbHOM J1E€ATEILHOCTH;

6) yMmeHHE OIpeAensaTh IOHATHS, CO3/1aBaTb OO0OOIIEHUs, YCTaHABJIMBATh AaHAJIOTUH,
KJ1accu(UIUpPOBaTh, CaMOCTOATENIBHO BBIOMpATh OCHOBAHMS M KPUTEPUM JUIS KiIacCU(UKALMH,
YCTaHABJIMBATh  NPUYMHHO-CIIEJICTBEHHBIE  CBA3H, CTPOMTb  JIOTUYECKOE  pPacCyKIEHUE,
YMO3aKJII04eHUe (MHAYKTUBHOE, 1EYKTUBHOE U [0 aHAJIOTUH) U JI€1aTh BbIBO/IBI,

7) ymeHue co3qaBaTh, IPUMEHATH M IPEOOpPa3OBbIBaTh 3HAKU U CHUMBOJIbI, MOJEIU U CXEMBI
JUIs pelIeHnsl y4eOHBIX U IO3HABATENbHBIX 33/1a4;

8) CMBICIIOBOE UTEHHE;

9) ymMeHHMe OpraHu3OBBIBaTh Y4E€OHOE COTPYJHHUYECTBO M COBMECTHYIO JESTEIbHOCTb C
YUWUTEJIEM U CBEPCTHHKAMM; paboTaThb MHAMBUAYAIbHO U B IPYIIE; HaXOAUTh O0Illee peuIeHHe U
paspemiath KOH(JIMKTBI HA OCHOBE COIJIACOBAaHHUS IO3MLHUH M ydeTa MHTEpecoB; (HhOpMYIUPOBATbH,
apryMEeHTHPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

10) ymeHHE OCO3HAHHO MCIIOJB30BaTh pEYEBbIE CpEICTBA B COOTBETCTBUU C 3ajgaueit
KOMMYHMKAIIUU JUISI BBIPQKEHUS CBOUX YYBCTB, MBICIEH M NOTPEOHOCTEH; IUIaHUPOBAHUS U
pPETYJIALIMA CBOEW JAEATEIBbHOCTH; BJIAJEHUE YCTHOW M IUCBMEHHOW pEYbl0, MOHOJOTHYECKON
KOHTEKCTHOM PEyblo;

11) popMupoBanue 1 pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOIb30BAHUS HH(POPMAITMOHHO-
KOMMYHMKAIIMOHHBIX TexHonorui (nanee - UKT xomnerennun); pa3BuTue MOTUBALIMU K OBJIA/IEHUIO
KYJIbTYPOH aKTUBHOTO T0JIb30BaHUS CIIOBAPSIMU U JPYTUMHU IOMCKOBBIMU CUCTEMAaMU;

12) ¢gopmupoBaHue M pa3BUTHE HKOJIOTMYECKOTO MBIIUIEHUS, YMEHUE NPUMEHATh €ro B
M03HABATENbHOM, KOMMYHHKAaTUBHOM, COLIMAIbHON MPAKTUKE U MPO(HEeCCHOHATIbHOW OPUEHTAIMH.

IIpeaMeTHBbIE Pe3YJIbTATHI

1) dopmupoBaHUEe TMpPEACTABICHHA O 3aKOHOMEPHOH CBS3M M IIO3HABAEMOCTH SIBIICHHIA
IpUpPOAbl, 00 OOBEKTHBHOCTH HAy4YHOTO 3HAHHUS; O CHCTeMooOpa3yromieid poiu (Qu3ukd ams
pPa3BUTHUSL JIPYTUX E€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHUH; HAYYHOTO MHUPOBO33PEHUS Kak
pe3ynbTaTa H3yu4eHus OCHOB CTPOSHHS MaTepuu U (pyHIaMEeHTaIbHBIX 3aKOHOB (PH3UKU;

2) ¢dopmupoBaHHE TMEPBOHAYAIBHBIX MPEJACTAaBICHUNH O (U3MUECKOW CYIIHOCTH SIBICHHUI
MPUPOIBI (MEXaHUYECKHX, TETIOBBIX, SJIEKTPOMArHUTHBIX U KBAHTOBBIX ), BUJIaX MaTepHH (BEIIECTBO
U TOJie), IBUKEHUU KaK CIOCcO0€ CYIIeCTBOBAaHUS MAaTEPUU; YCBOCHHE OCHOBHBIX HJIE MEXaHHKH,
ATOMHOMOJIEKYJISIPHOTO YYEHHUSI O CTPOCHUH BELIECTBA, JIEMEHTOB 3JIEKTPOJIMHAMUKY U KBAaHTOBOU
(hU3UKH; OBNIAJICHUE TTOHATHHHBIM anmapaToM U CUMBOJIUYECKUM SI3BIKOM (DU3HKH;

3) mpuoOpeTeHue OnbITa MPUMEHEHUS HAYYHBIX METOJOB IMO3HAHUS, HAOMOIeHUsT (PU3HUECKUX
SIBJICHUH, TIPOBEACHHUS OIBITOB, MPOCTBIX OKCIEPUMEHTAIBHBIX WCCIEIOBAHUM, MPSIMBIX |
KOCBEHHBIX M3MEPEHUN C WCIMOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX W3MEPHUTEIBHBIX MPUOOPOB;
MMOHUMaHNE HeU30E€)KHOCTH MTOTPENTHOCTEH JIIOOBIX U3MEPCHHUI;




4) moHnMaHue (PU3MUYECKUX OCHOB U MPUHIMIIOB ACUCTBHS (pabOThl) MAIMH U MEXaHU3MOB,
CPEACTB MEPEIBUKEHHUS M CBSI3U, OBITOBBIX MNPUOOPOB, IPOMBIIIJICHHBIX TEXHOJIOTHYECKUX
IIPOLIECCOB, BIMSHUS UX HAa OKPYXAIOIIYIO0 CPENy; OCO3HAHNWE BO3MOXKHBIX IIPUUMH TEXHOT€HHBIX U
HKOJIOTUYECKUX KaTacTpod;

5) oco3HaHue HEOOXOAMMOCTH TPUMEHEHUS JOCTH)KCHHH (U3MKM W TEXHOJOTHH s
palMOHAIBHOIO IPUPOAONOIb30BAHUS;

6) oBIaZCHWE OCHOBAaMH O€30IaCHOTO HCIIOJIb30BAaHUS ECTECTBEHHBIX M MCKYCCTBEHHBIX
IEKTPUUYECKUX M MArHUTHBIX I0JIeH, 3JIEKTPOMATHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX HU
HCKYCCTBEHHBIX HOHM3MPYIOUIMX M3Iy4eHUH BO U30eKaHME WX BPEAHOTO BO3JCHCTBHA Ha
OKPY’KaloIlyI0 Cpely U OpPraHn3M YEJIOBEKa;

7) pa3BUTHE YMEHMs IUIAHUPOBATh B IIOBCEJHEBHON MHU3HU CBOM JAECWUCTBUS C HPUMEHEHUEM
MIOJyYEHHBIX 3HAaHUM 3aKOHOB MEXaHMKH, IEKTPOAUHAMUKHU, TEPMOJIUHAMUKH U TEIJIOBBIX SBJICHUN
C LIEJIBIO COEepexKEeHMsI 310POBbSI;

8) dopmupoBaHue NpeACTaBICHUNH O HEpPalMOHAJIBLHOM MCIIOJIB30BAaHUM HPUPOAHBIX PECYpPCOB U
SHEPruM, 3arps3HEHUM OKpYXalolled Ccpeapl KakK CIEJICTBUM HECOBEPLIEHCTBA MAalIMH U
MEXaHU3MOB;

BbInyCKHUK Hay4uTCH:

v cobmonars TpaBuia 0E30MACHOCTH M OXpaHbl Tpylda 0OpH paboTe ¢ y4eOHBIM U
1abopaTopHBIM 000PYyI0BAHUEM;

v\ IOHMMaTh CMBICI OCHOBHBIX (DPU3HUYECKMX TEPMUHOB: (H3UUECKOE TENO, (PHU3UUECKOE
sBJIeHUE, PU3NYecKas BeJIMYNHA, SUHHUIIBI H3MEPEHHUS,

v’ pacnosHaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh HPH MMOMOIIK (PU3HYECKUX METOJIOB;
aHAJIM3UPOBATh OTAENbHBIE JTambl IPOBEICHUS UCCIEIOBAHUNM W HUHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJICHUN U OTIBITOB;

v/ CTaBUTPH OTBITHI [0 UCCIIEOBAHUIO (DM3UYECKUX SBICHUM MM (PU3MIECKUX CBOUCTB Tel Oe3
WCIIOJIB30BaHUSI MPSIMBIX U3MEPEHUI; TP 3TOM (POpMyIHpoBaTh MpobieMy/3anady yaeOHOro
HKCHEPUMEHTA; cOOUPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYA0BaHMS; TPOBOJUTH OIBIT U
(bopMyIHpPOBAThH BHIBOJIBI.

[Tpumeuanue. Ilpum mnpoBeneHUM HcclIeqOBaHUS (U3NYECKUX SBICHUH W3MEpUTENbHBIE

pUOOPBl MUCTOJB3YIOTCS JIMINb KaK JATYAKH HM3MEPEHHs (PU3MUECKUX BEIHYUH. 3arucu

MOKa3aHUH NPSMBIX U3MEPEHUN B 3TOM cilydae He TpeOyeTcs.

MTOHUMATh POJIh SKCIIEPUMEHTA B TIOJTYYCHUH HAYYHOW HHPOPMALINH;

MIPOBOJIUTH TpsIMbIE U3MEPEHUs (U3UUYECKUX BEJIUYMH: BpeMs, PACCTOSHHUE, Macca Tena,

00beM, CHiIa, TeMITeparypa, arMmoc(hepHoe JTaBIeHne, BIAKHOCTh BO3/1yXa, HAIIPsDKEHHE, CHJIa

TOKa, paJualvoHHBIH (OH (C UCHONb30BaHMEM [O3MMETpa); NpU 3TOM BBIOMpAThH

ONTUMAIILHBIA  CIIOCOO W3MEPEeHHsT ¥ HUCIOJNb30BaTh TPOCTEHINE METOJBl OLEHKH

MOrPEMIHOCTEN U3MEPEHUN.

[Ipumeuanue. Jlrobass yuyeOHasi mporpamma JojKHa OOecneuuBaTh OBJAJACHHE MPSIMbBIMHU

M3MEPEHUSIMH BCEX NMEPEUNCICHHBIX (PU3NYECKUX BEITHMUNH.

v TIPOBOJUTH HCCIIENOBAHUE 3aBUCHMOCTEN (DU3MUYECKHUX BEJIMYMH C MCIIOIb30BAHUEM TIPSIMBIX
M3MEPEHUI: IPU ATOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHUPOBATh PE3yJIbTAaThl MOJTYYECHHOM
3aBHCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOMUIl W TpadUKOB, NENaTh BBIBOABI TI0
pe3yabTaTaM MCCIEeJOBAHNUS;

v TIPOBOAUTH KOCBEHHBIE HM3MEPEHHS (PU3MUYECKMX BEMYMH: MPU BBHITOJIHEHUH HM3MEPEHHN
coOMpaTh KCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs NPESI0)KEHHON WHCTPYKIIUHU, BEIYUCIIATD
3HaYCHWE BEIMYMHBI M aHAIM3WPOBATh IOJNYYCHHBIE PE3YJIbTAaThl C YYETOM 3aJaHHOU
TOYHOCTH U3MEPEHUI;

v aHAIM3MpOBaTh CHUTYal[Md TPAKTHKO-OPUEHTHPOBAHHOIO XapakTepa, y3HaBaTh B HHUX
NPOSIBJICHWE M3YYCHHBIX (HU3MUECKUX SIBJICHUH MM 3aKOHOMEPHOCTEH W TNPUMEHATH

AN



v

v

MMEIOIIUECS 3HAHUS ISl UX O0BSCHEHUS;

MMOHUMATh MPUHIMUIBI JEHCTBUS MallliH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBUS UX
0€301aCHOTO MCIOJIF30BaHUS B TIOBCEAHEBHOM KHU3HH,

WCIOJIb30BaTh IPU BBHINOJHEHUH YYEOHBIX 3aJad Hay4HO-TIOMYJSAPHYIO JHMTEpaTypy o
(hU3HUYECKUX SIBICHUSX, CIIPABOYHBIC MAaTEPHUAIIbI, pecypchl IHTepHET.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHThCS:

v

v

0CO3HABAMb YEHHOCMb HAYYHBIX UCCIE008AHULL, POLb UIUKU 8 PACUUUPEHUY NPeOCmAaBLeH Ul
00 OKpydcarowem mupe u ee 8KNa0 8 YiyuuleHue Kaiecmsea HCUusHu,

UCNONbL306aMb  NpUeMbl NOCMPOEHUs. UUUEeCKUX Mooenell, NOUcKa U QGopmyaIuposKu
00KaA3ameNbCme GblOBUHYMBIX 2UNOMe3 U MeopemuyecKux 8b160008 HA OCHO8E IMNUPUYECKU
VCMAHOBNIEHHBIX (haKmos,

CPasHUBAMb MOYHOCMb USMEPEHUs DUUYECKUX BeIUYUH NO BeUYUHe UX OMHOCUMENbHOU
no2peuHoCcmuy npu NPo8eOeHUY NPSIMbIX USMEPEHUL;

CAMOCMOSIMENLHO NPOBOOUMb KOCBEHHbIE USMEPEHUsL U UCCTIe008AHUSA PUSUUECKUX BETUUUH C
UCNONb308AHUEM —PA3IUYHBIX CHOCOO08 UBMepeHUs (Qu3UYecKux GeiuyuH, 6vloupamo
cpeocmea uzmMepeHus ¢ yuemom HeobXo0uUMot moyHOCmMU UsMepeHutl, 000CHO8bI8AMb 8bIOOP
cnocoba  uzmepeHus,  A0eK8amHo20 — NOCMAGIEeHHOU  3adaye, NPOBOOUMb  OYEHKY
00CMOBEPHOCMU NOTYYEHHbIX Pe3VIbmamos;

BOCHPUHUMAMb UHDOPMAYUIO PUULECKO20 COOEPHCAHUS 8 HAYYHO-NONYIAPHOU TUumepamype
U cpedcmeax maccogou uHgopmayuu, KpUMuUYecKu OYyeHusams NOLYYeHHYI UHgdopmayuro,
AHAU3UPYSL ee cooepitcane U OaHHble 00 UCMOYHUKe UHpOpMayuu;

€030a8amv coOCMEEHHblE NUCbMEHHbIe U YCMHble COOOWEeHUsl O U3UYECKUX SABNIeHUIX HA
OCHOBe  HECKONbKUX  UCMOYHUKOS — UHOpMAayul,  CONpPOBO#COAmb  GblCHMYNJIeHUe
npezenmayuet, y4umuleas 0coOOEHHOCIU AyOUMOpPUlU C8epCMHUKOS.

MexannyecKne siBJeHUA

BbINyCKHUK HAYYUTCS:

v

pacrmo3HaBaTh MEXaHWYECKUE SBJICHHS M OOBSCHATH HA OCHOBE HMEIOIIUXCS 3HAHUUN
OCHOBHBIE CBOMCTBa WJIM YCJIOBHUS NPOTEKAaHUS OSTUX SBJIEHUI: paBHOMEpPHOE W
HEPABHOMEPHOE JIBUKEHHE, PABHOMEPHOE U PABHOYCKOPEHHOE MPAMOJIMHENHOE JBH)KEHUE,
OTHOCHUTENIbHOCTh MEXAaHMYECKOTO [BHUKEHHS, CBOOOJHOE TMaJeHuEe TeJl, PaBHOMEPHOE
JNBUKEHUE T1I0 OKPYKHOCTH, HWHEpLUs, B3aUMOJEUCTBUE TEJI, PEAKTUBHOE JBUKEHUE,
neperavya JaBJICHUS TBEPIAbIMU TeJlaMH, KUAKOCTAMU M ra3aMu, aTMoc(epHoe AaBlieHUE,
[JJaBaHUE TEJ, PABHOBECUE TBEPHABIX TEJ, HMMEIOLIUMX 3aKpPEIUICHHYI0 OCh BpalleHUs,
KoJsie0aTeNbHOE IBUKEHUE, PE30HAHC, BOJTHOBOE JIBUYKEHUE (3BYK);

OMKCHIBATh M3YYCHHBIE CBOWCTBA TE€N M MEXaHMUYECKUE SBJICHMS, UCTOJIB3ys (pusmdeckue
BEJIMYUHBIL: MyTh, MEpPEMEIICHHEe, CKOPOCTh, YCKOpEHHUE, MepHoJ oOpalleHus, macca Tena,
IJIOTHOCTh BEUIECTBA, CHJIa (CHJIa TSDKECTH, CUjla YIPYrOCTH, CWJIa TPEeHHs), JaBJICHHE,
UMITYJIbC TeJla, KUHETHYecKas SHeprus, MOTEHIMaJbHAas JHEprus, MexaHudeckas pabdora,
MexaHnueckas MomHocTh, KIIJI mpu coBepiieHHr paboOThl ¢ HCHOIB30BAaHHUEM IMPOCTOTO
MeXaHW3Ma, CWJIa TPEHHs, aMIUIMTY/Aa, MEepPUOJ U YacToTa KoJieOaHWH, JIMHA BOJIHBI U
CKOPOCTh €€ PaclpOCTPAHECHHUS; MPU OMHCAHUU MPABIIBHO TPAKTOBATH (PU3UUECKHI CMBICIT
WCIIONIB3YEMBIX BEJIMYWH, UX O0O3HAYCHUS W EAUHUIBI M3MEPEHUs, HaXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIWYMHY C APYTMMH BEIHMYMHAMH, BBIYHUCISATH
3Ha4YeHHE (PU3NUECKON BETUUNHBI,

aHAIIM3UPOBATh CBOMCTBA TEJ, MEXaHMUYECKUE SIBICHUS U MPOLIECCHI, UCTIONB3Ys (pu3uveckue
3aKOHBI: 3aKOH COXpaHEHWsI JHEPTrUH, 3aKOH BCEMHPHOTO TATOTCHHS, IMPUHIIHII
CyNepHo3uIK cuil (HaxoxkaeHue paBHojaeicTByromeit cumbl), [, 11 u III 3axonsl HeloToHa,
3aKOH COXpaHEHUs WMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Mpu 3TOM
pa3nuyaTth CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €T0 MAaTEMaTHYECKOE BRIPAKEHUE;



v/ pasinyath OCHOBHbIE TMPH3HAKA W3YYCHHBIX (U3UUECKUX MOJENIEil: MarephaibHas TOYKa,
MHEepLHAaIbHAs CHCTEMa OTCYETa;

v pemarh 3a1a4d, WCIOJIb3Ys (PU3HUECKUE 3aKOHBI (3aKOH COXPAHEHUS JHEPrHH, 3aKOH
BCEMHUPHOI'0 TATOTEHMs, NpuHIUI cynepno3uruu cui, I, 11 u Il 3akonsr HeroTOoHA, 3aK0H
COXpaHeHHMs HMITyJabca, 3aKkoH ['yka, 3akon Ilackams, 3akoH Apxumena) u (HopMymsl,
CBsI3bIBaIOIME (PU3NYECKUE BETUUYUHBI (ITyTh, CKOPOCTh, YCKOPEHHUE, Macca Teja, MIOTHOCTh
BEIIECTBA, CUJIa, JABJICHUE, UMITYJIbC TeJla, KHHETUYECKasi YHEPTUsl, NOTEHIIMAIbHAsL SHEPI U,
MexaHuueckas paboTa, Mexanuuyeckas mouHocTb, KIIJ] mpocToro Mmexanusma, cujaa TpeHuUs
CKOJIb)KEHUS, KOA((UIIMEHT TPEeHHsI, aMIUIMTYya, MEPHOJ M YacToTa KOJCOAHWd, IIMHA
BOJIHBI M CKOPOCTb €€ pacipOCTpaHEHHs): HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4l 3allMChIBAThH
KpaTKOE YCIIOBHUE, BBIIEIATH (DU3MYECKHE BETMYMHBI, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE ISt
€e pelIeHUs, MPOBOAUTH pACyYeThl U OLEHUBATh PEATbHOCTh IOJYYEHHOTO 3HAYCHUS
(U3HYECKOI BEIIMIMHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHThCS:

UCNONIL306aAMb 3HAHUSL O MEXAHUYECKUX SBNIEHUSX 8 NOBCEOHEGHOU HCU3HU Ol 0DecneyeHus
bezonachocmu npu obpawjenuu ¢ npuOOpaAMU U MEXHUYECKUMU YCmpOoucmeamu, O
COXpaHenus 300p06bs U COOMOOEHUS. HOPM IKOJIO2UYECKO20 NOBeOeHUsl & OKpyicarouel
cpede; NpUBOOUMb NpUMepbl NPAKMUYECKO20 UCNONb308AHUS (DUIUYECKUX 3ZHAHUL O
MEXAHUYECKUX AGNEHUAX U PUIUYECKUX 3AKOHAX, NPUMepbl UCNONb30BAHUSL B0300HOBIAEMbIX
UCTNOYHUKO8 — DHepeUul,  IKOJIO2UHEeCKUX NOCIe0CmEUll  UCCIe008aAHUS  KOCMUUECKO20
npoOCMpancms;

v pasnuuame 2panuybl NPUMEHUMOCIU (PUULECKUX 3AKOHO8, NOHUMAMb 8CCOOWULL XapaKmep
@yHOaMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUS MEXAHUYECKOU SHepUlU, 3aKOH COXPAHEHUs
UMAYIbCA, 3AKOH BCEMUPHO20 MAOMEHUS) U O2PAHUYEHHOCMb UCNONIb308AHUSL YACHHBIX
3axono8 (3axou I'yka, Apxumeda u op.);

v\ Haxooums adekeammyio nPeosioNCeHHOU 3a0aue PU3UUecKyo MoOeb, PA3Peuams npooiemy
KaK Ha OCHO8E UMEIOWUXCSL 3HAHUU NO MEeXAHUKe C UCNONb308AHUEM MAMeMamuiecKko2o
annapama, max u npu NOMOwU Memooo8 OYeHKHU.

TenuoBbie ABJICHUSA
BhinycKHUK HAYy4YUTCSH:

v’ pacrosHaBaTh TEIUIOBBIE SIBIEHUS W OOBICHATH HA 0a3e MMEIONIMXCS 3HAHWIA OCHOBHBIE
CBOMCTBA WJIM YCIIOBUS MPOTEKAHUS dTUX siBIeHUI: auddy3us, usMeHeHne oobeMa Te mpu
HarpeBaHuu (OXJIaXJIEHUH), O0NbIIas C)KUMAEMOCTh Ta30B, Mallasi C)KUMAeMOCThb KHJIKOCTEH
W TBEpPABIX TeJ; TEIUIOBOE paBHOBECHE, WCIapeHue, KOHJCHCAIUs, IUJIaBJICHHE,
KpUCTAIU3allis, KUIMEHUE, BIAKHOCTh BO3/yXa, pa3jHuYHbIEe CIOCOOBI TEeIJIoNepeaayn
(TETUIONPOBOTHOCTh,  KOHBEKIIMsI, M3JIy4€HWE), arperatHbleé COCTOSIHHS  BEIIECTBA,
MIOTJIONIEHUE HEPTUU MPHU UCIAPEHUHU KUJKOCTU U BBIICICHUE €€ MPHU KOHJEHCAIUMH Mapa,
3aBUCHMOCTH TEMIIEPATYPhl KUTICHUS OT JIaBJICHHS;

v/ ONUCHIBaTH H3y4EHHBIE CBOMCTBA TN M TEIUIOBHIE SBICHUS, HCIOIB3YS (DU3HMUECKHE
BEJIMYUHBI: KOJIMYECTBO TEIUIOTHI, BHYTPECHHSS DJHEpPrus, TeMmIeparypa, yAeIbHas
TEIJIOEMKOCTh ~ BEIlIeCTBa,  yJAeldbHas  TEIUIOTa  IUIABIEHUA, YyJelbHas  TeIioTa
nmapooOpa3oBaHus, YACIbHAS TEIJIOTa CrOpPaHWsS TOIUIMBA, KOX(POUIIMEHT TOJE3HOTO
JEHCTBHS TEIUIOBOTO JIBUTATENS; TPU OMMCAHUU MPABWIBHO TPAKTOBATh (DU3UUECKHUI CMBICT
WCTIONB3YEMBIX BEJIMYUH, UX O0O3HAYCHUS W EAUHUIBI M3MEPEHUs, HaXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIME JAHHYIO (DU3MUECKYI0 BEIWYMHY C JAPYTUMH BEIWYMHAMH, BBIYUCISTH
3Ha4YeHHE (PU3NUECKON BETUINHBI,

v aHaJIM3UpOBaTh CBOWCTBA TEJ, TEIUIOBHIE SBJIECHHS W IIPOIECCHI, HCIOIb3YsS OCHOBHBIE
MTOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOIO YYEHHsI O CTPOCHUM BEIIECTBA M 3aKOH COXPAHECHMS
SHEPTUH;



v

v

v

pa3nuyatb OCHOBHBIE NPU3HAKM H3YYEHHBIX (U3UYECKUX MOJETeH CTPOCHHS Ta3oB,
KHUJIKOCTEN U TBEPABIX TEI;

MPUBOANUTH TPUMEPHI MPAKTUYECKOTO HCIOIb30BAHUS (PU3MUECKUX 3HAHUH O TEIUIOBBIX
SBJICHUSAX;

pemaTh 33a4M, UCIOb3ys 3aKOH COXPAHEHUsI SHEPTUHU B TEIUIOBBIX Ipoleccax U GopMysl,
CBSI3bIBAIOIIME (PU3MUECKUE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIEpaTypa, yJelibHas
TEIUIOEMKOCTb ~ BEIIECTBA,  yJAeidbHAas  TEIUIOTa  IUIABJIEHMs,  yAEJIbHas  TEIUIoTa
napooOpazoBaHMsl, yJeJibHAs TEIJIOTa CropaHus TOIUIMBA, KO3()(PULIUEHT MO0Je3HOro
JEMCTBUS TEIJIOBOIO JBUIATENsl): HA OCHOBE aHAlIM3a YCJIOBHA 3a/layM 3alIMCBIBATH KPaTKOE
yCIIOBHE, BBIACHATh (PU3MUECKUE BEIMUYUHBI, 3aKOHBI U (OPMYIbI, HEOOXOAUMBIE AJS €€
pellieHns, NpPOBOAMTH pacueTbl U OLEHMBAThb pEAJIbHOCTh IIOJYYEHHOTO 3HAu€HUs
(bu3n4ecKoil BETUUNHBI.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTDb HAYYUTHCHA

UCNONL306AMb 3HAHUSL O MENI0BLIX SGNEHUSAX 8 NOBCEOHEBHOU JHCU3HU O/l 0OecneveHus
bezonacnocmu npu obpaweHuu ¢ npudopamMu U MeXHUYeCKUMU YCMPOUucmedamu, Oas
COXpaHenust 300p06bsi U COOMOOEHUST HOPM IKOJOSUYECKO20 NOBEOCHUsl 8 OKpYiICcarouell
cpede;  nMpuBoOOUMb  NPUMEPLL  IKOJLOSUYECKUX  NOCAe0Cmeutll  pabomsl  Osueamenell
BHYMPEHHE20 C2OPAHUsL, MENLOBbIX U SUOPOINEKMPOCTAHYULL

v paszaudams cpanuybl NPUMEHUMOCNTU cpquecmtx 3AdKOHOB, NOHUMAambv eceo6u4m? xapakmep

v

PYHOAMEHMANbHBIX — (PUBULECKUX 3AKOHO8 (3AKOH COXPAHEHUs. JSHepeuu 6 Meniosblx
npoyeccax) u 02paHuYeHHOCMb UCNOIb308AHUS YACTIHBIX 3AKOHOB,

HAaxXo0ums a0eK8amHyo NPeooANCeHHOU 3a0aye usuyecKyro Mooeisb, paspeuams npooiemy
KaK HA OCHO8e UMEIOWUXCS 3HAHULL O MEeNjio8blX ABNeHUAX C UCHOIb308AHUEM
MAMeMamuyecKo2o annapama, max u npu NOMOwU Memooo8 OYeHKU.

3J1€KTI)I/I‘-IGCKI/I€ N MAarHUMTHBIC ABJICHHUSA

BbINyCKHUK HAYYUTCS:

v

pacro3HaBaTh 3JIEKTPOMATHUTHBIC SIBJICHUS U OOBSICHATH Ha OCHOBE HMMEIOIIMXCS 3HAHHN
OCHOBHBIE CBOICTBa WU YCII0BUA TMPOTCKAHUA OTUX SIBJIEHU: QJICKTpHU3aluAa TCII,
B3aMMOJICHCTBHE 3apsiJIOB, AJICKTPHUECKUI TOK M €ro JIeHCTBUs (TEIUIOBOE, XUMHUYECKOE,
MaFHI/ITHoe), B3aPIMOI[eI>iCTBHe MAarHuToOB, QJICKTPOMArHuTHasA UHAYKOUA, I[el\/’ICTBI/Ie
MAarHUTHOTO TOJISS HAa TMPOBOJHUK C TOKOM M Ha JBHXKYIIYIOCS 3apsOKCHHYIO YacCTHILY,
HeﬁCTBHC QJICKTPHUYCCKOr'0 IOJIA Ha 3apsHKCHHYIO YacCcTUly, JJICKTPOMArHuTHBIC BOJIHBI,
MPSIMOJIMHEHHOE PaCIpOCTpaHEHHE CBETa, OTPAKEHHE W TPEIOMIICHHE CBETa, AMCIICPCHUS
cBera.

COCTABIIATh CXEMBI JJICKTPUYECKUX IIEMeH C TMOCIeAOBaTeIbHBIM W TapalIebHBIM
COCIMHEHUEM 3JICMEHTOB, pa3jinvas YCIOBHbIE OOO3HAYCHHUS DJIEMEHTOB 3JICKTPHUYCCKUX
1ernei (MICTOYHUK TOKa, KJII0Y, PE3UCTOP, PEOCTaT, JJAMITOUKa, aMIIEPMETP, BOJIBTMETD).
HCIOJIb30BaTh ONTHUYECKUE CXEMBbI I TMOCTPOCHUS HM300paKEHHWH B IUIOCKOM 3epKaiie U
coOuparolei JIMH3e.

OIMUCbIBATH HU3YYCHHBIC CBOHCTBA TE€I H OJICKTPOMAarduTHBIC  ABJICHHSA, HCIIOJIB3YyA
(bu3nyecKkre BEIWYMHBL: JJCKTPUYCCKUU 3apsijl, CHJa TOKA, JJCKTPUYECKOE HAIMpPsHKEHHE,
ANIEKTPUYECKOE  COMPOTUBJICHUE,  YICIbHOE  CONPOTHUBJICHHE  BelIeCcTBa,  pabora
AJIEKTPUUECKOTO TOJIsI, MOITHOCTh TOKAa, (DOKYCHOE PACCTOSIHME W ONTHYECKasl CHJIA JIMH3BI,
CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI MU YaCTOTa CBE€TA; IIPU OIMMMCAHUN BEPHO
TPAaKTOBaTh (DU3UUECKUH CMBICT HCIOJIb3YEMBIX BEIMYHH, MX O0O3HAUCHHS W CIMHUIIBI
M3MEpEeHUs; HaXOIUTh (JOPMYJIbL, CBSI3bIBAIOIINE JaHHYIO (DU3HUECKYIO BEIMUUHY C IPYTUMU
BEJIMYMHAMHU.

aHAJIM3UPOBATh CBOMCTBA TEJN, AJICKTPOMATHUTHBIC SIBICHHUS W TPOIECCHI, HCIONIB3YS
(bu3nUecKre 3aKOHBI: 3aKOH COXPAHCHHS SJICKTPUYECKOTO 3apsijia, 3akoH Oma i ydacTka



nenu, 3akoH JDxoyns-JleHna, 3aKOH MPSIMOJMHEHHOTO pPacIpPOCTPAaHEHHS CBETA, 3aKOH
OTpaKEHUs] CBeTa, 3aKOH IPEJOMIICHHsS CBETa; MpPU OSTOM pa3iHyaTrh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U €r0 MAaTEMAaTH4YECKOE BBHIPAKECHHUE.

v\ NpUBOMUTH  HPUMEPHl  HPAKTHYECKOrO  HCHOJIB30BAHUS ~ (DU3MYECKUX  3HAHUH O
AJIEKTPOMATrHUTHBIX SIBJICHUSAX

v/ pelars 3aJa4d, MCIOJb3ys (U3NUECKHEe 3aKOHBI (3akoH OMa Ui ydacTKa MMM, 3aKOH
Jxoyns-JIeHna, 3aKk0H IPSIMOJIMHEWMHOIO paclpOCTPAHEHHUs CBETA, 3aKOH OTPAKECHUsI CBETA,
3aKOH NPEJIOMJICHUS CBeTa) U (pOpMyIIbl, CBSA3BIBAIOIINE (DU3NUECKHE BEIUYMHBI (CHJIa TOKa,
AJIEKTPUUECKOE HAMpPsDKEHUE, AIIEKTPUYECKOE CONPOTHUBICHHE, YACIbHOE COMPOTHBIICHHE
BEIECTBA, paboTa »3IIEKTPUYECKOrO IOJIS, MOIIHOCTh TOKA, (POKYCHOE pacCTOSHHE U
OINITUYECKasi CHJIA JIMH3bI, CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, [UIMHA BOJHBI M YaCTOTA CBETA,
dopMynsl  pacyeTra  INEKTPUYECKOTO  CONPOTHBICHHS TIPH  IOCIEIOBATEILHOM U
napajieIbHOM COeIMHEHUN MTPOBOIHUKOB): HA OCHOBE aHAJIM3a YCIIOBHS 33/1a4H 3aIHChIBAThH
KpaTKoe yCIOBHE, BBLACTATH (DU3MUCCKUE BETMUUHBI, 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JJIS
€e pelIeHus, TMPOBOJWTH pacueThl W OICHUBATh PEATBHOCTH IMOJYYCHHOTO 3HAYCHUS
(bU3MUECKOIl BETMYHHBIL.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

v ucnonvzoeamv 3HaHUS 00 9NEKMPOMASHUMHBIX SGNEHUSX 6 NOBCEOHEeBHOU JCUHU Oisl
obecneuenusi  OezonacHocmu  npu  obpawjeHuu ¢  npubopamu U MEeXHUYECKUMU
yempouicmeamu, 0isk COXPAHEHUsL 300P08bsL U CODNIOEHUSL HOPM IKOL02UYECKO20 NOBEOEHUs. 8
OKpydcaloweli cpede; NPUBOOUMb NPUMEPLL GIUAHUA INEKMPOMASHUMHBIX U3TYYEHUU HA
JHCUBIE OPSAHUSMbL,

V' pasnuuamos epanuybl RPUMEHUMOCIU DUUYECKUX 3AKOHO8, NOHUMAMb 8CC00WULl Xapakmep
@DYHOAMEHMANIbHBIX ~ 3AKOHO8  (3AKOH  COXPAHEeHUusi  21eKmpuyeckoeo  3apaoa) U
0CPAHUYEHHOCb UCNONb30BAHUS YACMHBIX 3aKOH08 (3akoH Oma Ons yuacmka yenu, 3aKoH
IDicoyna-Jlenya u op.);

v’ ucnonwzoeamv npuemvbl NOCMPOCHUs QUIUYECKUX MOOeiell, NOUCKA U QOpMYIUpOSKU
00KA3amMenbCms 8blOGUHYMBIX SUNOMe3 U Meopemuyeckux 6bl60008 HA OCHOBE IMNUPUYECKU
YCMAHOBIEHHbIX PaKmos,

v\ Haxooums adekeammyio nPeosioNCeHHOU 3a0aue GU3UUecKyio MoOeb, PA3peuams npooiemy
KAK HA OCHOBE UMEIOWUXCA 3HAHUU 00 I1eKMPOMACHUMHBIX ABIEHUAX C UCNONb308AHUEM
Mamemamuyecko2o annapama, max u npu ROMouU Memoo08 OYeHKU.

KBantoBbIe ABJIEHHA
BhinycKHUK HAYy4YHUTCSH:

v’ pacrosHaBaTh KBAaHTOBBIE SIBICHUS W OOBSACHATH HA OCHOBE MMEIOIINXCS 3HAHUH OCHOBHBIE
CBOWCTBAa WM YCJIOBHS TPOTEKAHHS OTHUX SBJICHUN: €CTECTBEHHAs W WCKYCCTBEHHAas
PaMOaKTUBHOCTb, O-, B- ¥ Y-U3IIy4eHUs, BOSHUKHOBEHHUE JIMHEHYATOTO CIEKTpa U3MyUeHUS
aToMma;

v/ ONUCHIBATh M3YYEHHBIE KBAHTOBBIE SBJICHMS, MCHONB3YsS (DU3NUECKHUE BEIMYMHBI. MAcCOBOE
YUCJIO, 3aps/IoBO€ YHCIIO, TEpPUOJa Tojypacrnana, sHeprus (OTOHOB, TPH ONHUCAHHUH
MPAaBWIBHO TPAKTOBAaTh (DU3MUECKHUN CMBICT HCIHOJB3YEMBIX BEIWYHH, UX 0003HAYCHUS U
€AMHUIIBI U3MEPEHUST; HAXOAUTH (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUNHY C
JIPYTUMHU BEJTMYUHAMU, BRIYUCIATH 3HAUCHUE (PU3NIECKON BETUYHHBI;

v aHaJIM3UMPOBATh KBAHTOBBLIE SBJICHHMS, UCIOJL3YsS (PU3MYECKHE 3aKOHLI M IOCTYJIATHL: 3aKOH
COXpPAHEHHUs SHEPruM, 3aKOH COXPAHEHHUS DIEKTPUUYECKOrO 3apsijia, 3aKOH COXpaHEHUs
MacCOBOTO YHCJIa, 3aKOHOMEPHOCTH HW3JIYYCHHsI W TIOTJIOMIEHUS CBETAa aTOMOM, MPU ITOM
pa3nuyaTth CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €r0 MAaTEMaTHYECKOE BBHIPAKEHUE;

v pa3aMyaTh OCHOBHBIE NPU3HAKHU ILUIAHETAPHON MOJENU aTOMa, HYKJIOHHOW MOJEIH aTOMHOIO

AApa;



v\ NOPUBOAMTL [PUMEPHI MPOSBICHUS B IPUPOJE M HPAKTHYECKOIO MCIOJIB30BAHMS
PaaOaKTUBHOCTH, SACPHBIX M TEPMOSICPHBIX PEAKIUi, CIIEKTPAIBHOTO aHAIH3A.
BbINYyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:
UCNOIb308aMb NOJIYYEHHbLE 3HAHUSL 8 NOBCEOHEGHOU JHCUZHU NPU 0OpaujeHuu ¢ npubopamu u
MEXHUYECKUMU  YCMPOUCMEamMu  (CYemyuK UOHUSUPVIOWUX —Yacmuy, 0o3umemp), Ois
COXpaHeHUust 300pP08bs. U COONIOOCHUSL HOPM IKOJIO2UUECKO20 NOBCOCHUs. 8 OKpyJcaroujell
cpede;
COOMHOCUMb IHEPIUIO CEA3U AMOMHBIX S0€p C OeDeKmom MAccyl,
npuUBOOUMb NpUMEPbl  GIUAHUS  PAOUOAKMUGHBIX ULYYEHULl HA  JCUBbIE  OPSAHUZMBL,
NOHUMAMb RPUHYUN OCUICMBUSL OOZUMEMPA U PAZIUYAMb YCIOBUSL €20 UCHOIb308AHUSL
V' nonumame 3KONO2UMECKUEe NPOOIEMbl, BOZHUKAIOWUE NPU  UCHOIb308AHUL  AMOMHBIX
DNEKMPOCMANYULl, U NYMU peuleHuss mux npooiem, NePCneKmusbl UCNONb306AHUS
VAPABIAeMO20 MePMOIOEPHO20 CUHMESA.

AN

DJIeMeHThbI ACTPOHOMMHU
BbInyCKHUK Hay4uTCH:

v ykaspiBaTh Ha3Bauus IuiaHeT COJIHEYHOM CHCTEMBI; pa3ivyarTh OCHOBHBIE HPU3HAKU
CYTOYHOTO BpalleHus 3Be3JAHOro HeOa, ABwkeHus JlyHwl, CoJHIIA U MJIaHET OTHOCHUTEIHHO
3BE3/;

v [IOHMMATb PA3IMYUS MKy TETMOIEHTPHYECKON M T€OLEHTPUYECKOM CHCTEMaMu MHUPa;

BbINMyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

v ykazvieams o0wue C60UCMEA U OMAUYUS NIAHEN 3eMHOU 2DYNnbl U NIAHEeM-2USAHINOS,
manvix men ConHeyHou cucmemvl U OOAbWIUX NIAHEM, NOIb308AMbCS KAPMOU 38€30H020
Heba npu HabIOOeHUsAX 36e30H020 Hebd,

v pasnuuame 0CHOBHbIE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa) CoomHoCUmsb
yeem 36e30bl C ee meMnepamypoil,

v’ pasnuuame cunomesol 0 npoucxoicoenuu ConHeunol cucmemoi.

2. Conep:xkanue yuyeoHoro npeamera «®@usznka»

7 kaacc (684, 2 4 B HeteNN10)
Beeoenue (4 u)

®uszuka — Hayka o npupone. Dusmueckue sBneHus. Dusmyeckne CBONCTBA TelL
Habmonenue u onucanue gusndeckux sipneHuil. Guznyeckue BeNUYUHBL. M3Mepenus pusndeckux
BEJIMYUH: JJIMHBI, BpPEMEHH, Temreparypbl. dusnueckue mnpubopsl. MexayHapoaHas cucrema
eanHul. TOYHOCTH M MOTPEIIHOCTh U3MepeHHt. PU3NKa U TEXHUKA.

Ilepsonauanvusie ceedenus o cmpoenuu gewgecmaa (35 u)

Crpoenue BemiecTBa. ONBITHL, JOKa3bIBAIOIIME AaTOMHOE CTPOEHUE BEHIECTBA. TerioBoe
JBIKEHHE aTOMOB M MOJIeKyJ. bpoyHoBckoe naBmxenue. {uddysus B razax, KUIKOCTIX U TBEPIBIX
Tenax. B3zauMopeiicTBue dacTuil BelecTBa. ArperaTHble COCTOSIHUSL BeniecTBa. MoJenu CTPOCHHS
TBEPIBIX TeN, KUAKOCTEH M Ta3oB. OOBSICHEHHE CBOWMCTB Ta3oB, KUAKOCTEH M TBEPABIX TENl Ha
OCHOBE MOJIEKYJIIPHO-KUHETUYECKUX ITPEACTABICHUM.

Bzaumooeticmeus men (21 u)

Mexanunueckoe nBuxenue. Tpaekropusd. Ilyrs. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUKEHHUE.
Cxkopocts. ['padmkn 3aBUCUMOCTH ITYTH B MOIYJS CKOPOCTH OT BpPEMEHHU JABMXKEeHHs. VHeprus.
HNueprrocts Ten. Bzaumopericteue ten. Macca tenna. U3smMepenue maccol Tena. [InoTHOCTE BellecTBa.
Cuna. Cuna tsoxkectu. Cunta ynpyroctu. 3akoH ['yka. Bec tena. CBsi3b MEXAy CHIOW TSHKECTH U
Maccolt Tena. Cuina TsDKECTH Ha JApyrux IutaHerax. Jlunamomerp. ClioxkeHue JBYX CuI,
HAaMpaBJIEHHBIX MO OJHOW mpsamoil. PaBHoxelcTByromas AByx cwi. Cuna Tpenus. duznueckas
npupoaa HebecHbIX Ten COTHEUHON CHCTEMBI.



Hasnenue meepovix men, scuoxocmetl u 2a3o6 (23 u)

Hasnenue. JlaBnenue TBepapix Ten. laBnenue raza. OObsiCHEHUE aBIECHUS T'a3a HA OCHOBE
MOJIEKYJIIPHO-KUHETUUECKUX MpecTaBieHuil. [lepenaya napieHus razaMu U KUAKOCTSIMHU. 3aKOH
[Tackans. Coobwmaromecs: cocyasl. ATMochepHoe AaBieHrne. Meronbl usmMepeHus arMochepHoro
nasneHusi. bapomerp, MaHoOMeTp, MOPUIHEBON XUIKOCTHBIM Hacoc. 3akoH Apxumena. Y cClIOBUA
riaBaHus Ten. Bo3nyxomiaBanue.

Paboma u mownocmo. Snepeus (13 1)

Mexannueckass pabora. Momuocts. IIpocThie MexaHu3Mbl. MOMEHT CHIIBL. Y CJIOBUSA
paBHOBECHsI phruara. «30JI0TO€ MPaBUIIO» MeXaHUKH. Bumel paBHOBecus. KoadduimueHT moie3Horo
nevictus (KITMI). Dueprus. [loTeHnuanbpHas 1 KuHeTHYECKas dHeprus. [IpeBpaienre sHEpTUH.
Peszepenoe apems (44)

Ilepeyenb ppoOHTAIBHBIX JJA0OPATOPHBIX PadoT
7 xnacc
. Onpenenenue 1eHsbI JeNIeHUs U3MEPUTENLHOTO MPUoopa.
. Onpezenenne pa3MepoB MajbIX TEJ.
. Ismepenmne mMacchl Teia Ha pPhIYaKHBIX Becax.
. U3mepenue oobema Tena.
. Onpenenenue MIOTHOCTU TBEPIIOTO TeMa.
. 'pamynpoBanue npyxuHbl U U3MEPEHHUE CUIT JUHAMOMETPOM.
. Onpenenenue BHITAIKUBAIOIICH CUIIBI, IEHCTBYIOIICH HA IOTPY)KEHHOE B )KUJIKOCTh TEJIO.
. BeisicHeHHEe yCIIOBHiI TJ1aBaHMS TENA B AKUJIKOCTH.
9. BrrsicHeHHe ycliOBUsI paBHOBECHS phlyara.
10. Onpenenenue KII/ npu nogbpeme Tena 1mo HaKJIOHHOU
MJIOCKOCTH.

0NN KWKk

8 kiacce (68 4/102 4, 2 4/ 3 4 B HeAe10)
Tennosvie agnenus (23 y /28 u)

TennoBoe aBwxkenue. TeroBoe paBHoBecue. Temneparypa. Buyrpenssist sneprusi. Pabota u
temonepenada. TeronpoBoaHocth. KonBekuuda. M3myuyenune. KomnuecTBO TEIIOTHI. Y IenbHAS
TEIUIOEMKOCTh. Pacuer koianuecTBa TEIUIOTH! IPU TEIUIOOOMeHEe. 3aKOH COXPaHEHHsI U MpPEeBPaLleHUs
SHEPruM B MEXAaHMYECKHX U TEIUIOBBIX mporieccax. [lnaBnenue n oTBepeBaHne KPUCTAIITMYECKUX
Ten. YjaenbHas TeruioTa IuiaBieHus. Mcnapenue u konaeHcanus. Kunenwe. BiaxHocTh Bo3gyxa.
VYnenpHas temiota mapooOpa3zoBanus. OO0bsICHEHHE W3MEHEHUsI arperaTHOro COCTOSIHHUSI BEIIeCTBa
Ha OCHOBE MOJIEKYJSIPHO-KMHETUYECKUX MpeacTaBieHuid. [IpeoOpazoBaHue 3HEPruM B TEIJIOBBIX
MamuHax. /lBurarens BHyTpeHHero cropanus. IlapoBas TypOuna. KII/[ TemnoBoro nsuratens.
DKOJOTHYECKHEe MPOOIEeMbI HCIIOIh30BaHUS TETIJIOBBIX MAIITHH.

Onexmpuueckue sgnenusn (27 4/ 37 1)

Onexktpuzanus Ten. [[Ba poja 3yeKTpudecKuX 3apsAnoB. B3anMopaelcTBue 3apsKEHHBIX TEI.
[IpoBoAHMKHM, AMAIEKTPUKUA U MOJYNPOBOJHUKU. ODIJIEKTPUUYECKOE IoJie. 3aKOH COXpaHEHUs
NEKTPUYECKOro 3apsiia. JlemuMocTh 3IEKTpUUYECKOro 3apsiia. OneKkTpoH. CTpoeHHue aroma.
DneKkTpryecknil ToK. JIeHCTBHE 3JIEKTPUYECKOrO MOJI Ha AIEKTpUYeCcKue 3apsiabl. ICTOUHMKH TOKA.
Onexrpuueckas nenb. Cuna TOka. DJIEKTPUUYECKOE HANPSDKEHUE. DJIEKTPUUYECKOE CONPOTHBIICHHUE.
3akoH Oma js ywactka nenu. llocimenoBaTenbHOe M MapajIeIbHOE COEAVMHEHUE MPOBOIHUKOB.
Pabota u MomHOCTh 3nekTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. Konnencarop. IlpaBumia
0€30macHOCTH MpU padboTe C IEKTPONIPUOOPAMHU.

Onexmpomaenumnvie aenrenus (7 4/ 12 u)

Oneir Opcrena. MarHutHOe mosne. MarHuTHoe moJjie MPSMOro TOKAa. MarHuTHoe IoJie
KaTymku ¢ TokoM. IlocrosiHHble MarHuThl. MarHUTHOE 1OJie MOCTOSIHHBIX MAarHuTOB. MarHuTHOE
noje 3emnu. BzaumopercTBue MarHUTOB. JIeHCTBME MArHUTHO-TO MOJISI HA MPOBOJHUK C TOKOM.
DNEeKTPUYECKUI IBUTATENb.



Csemosvie senenus (9 /15 u)

Hcrounuku csera. IIpsmonuHeiiHoe pacnpocTpaHeHHe cBeTa. Buaumoe OBUKEHUE CBETHIL.
Otpaxenue cBera. 3akoH oTpaxeHust cBera. [lmockoe 3epkano. Ilpemomiienue cBera. 3akoH
npenomienuss cera. Jluusel. ®DokycHoe paccTosHue JuH3BL. Onruyeckas cuia  JIMH3BL
N300paxxenus, naBaeMble JTMH30H. [ 11a3 Kak ontudeckas cucrema. OnTudeckue mpudopsl.
Peszepenoe spems (44)

Ilepedyenn (ppoHTATBLHBIX JIA0OPATOPHBIX padoT
. CpaBHEHUE KOJIMYECTB TEIUIOTHI IPH CMEIINBAHUU BOJbl PA3HOM TeMIepaTyphl.
. I3MepeHnue yaenpHoi TeNI0eMKOCTH TBEPAOro Tea.
. I3mepenue BIa)xHOCTH BO3/1yXa.
. COopKa 37eKTpUIECKOi ey U U3MEPEHUE CUIIBI TOKA B €€ Pa3IMYHBIX Y4aCTKaX.
. I3mepenune HanpsKeHMsl Ha pa3iIMyuHbIX yY4acTKaX 3JIEKTPUUYECKOH LIETIH.
. PerynupoBanue cuibl TOka peocTaToMm.
. I3mepenue conpoTuBieHNs IPOBOJHHUKA ITPU OMOILM aMIIEPMETPa U BOJIBTMETPA.
. I3MepeHne MOIIHOCTH ¥ pabOThl TOKA B 3JIEKTPUUECKOH JIaMIIe.
. COopka 37eKTpOMarHuTa U UCHbITaHUE €ro JIeHCTBHUS.
10. M3yueHue 31eKTpUYeCKOro ABUTaTelsl IOCTOSIHHOTO TOKa (Ha MOJENN).
11. [onyuenue n300paxeHus P MOMOIIU JIUH3BI.

O 001N DN K~ WK =

9 kaacc (684/102 4, 2 4/3 4/4 B HexeJ10)
3axonwsl 83aumooeticmaus u osudicenusi men (26 4/34 u/45 y)

MartepuanbHass Touka. Cucrema otcuera. [lepememienue. CKOPOCTh MPSMOIUHEIHOTO
paBHOMEpHOro JBHKeHUs. [IpsMosinHEeliHOE PaBHOYCKOPEHHOE JIBUYKEHHE: MTHOBEHHAsi CKOPOCTH,
ycKopeHue, nepemenieHue. ['paduku 3aBUCHMOCTH KUHEMATHUYECKUX BEJIUYUH OT BpPEMEHHU NpU
PaBHOMEPHOM U PaBHOYCKOPEHHOM JBMXEHMH. OTHOCHUTENBHOCTh MEXAHUYECKOI'O JABM)KECHUS.
['eouenTpryecKast ¥ reMOLEHTPUYECKasi CUCTEMBbI MUpa. MHepuHaibHas cucTeMa OTCUeTa. 3aKOHBI
Herorona. CBobomnoe manenune. HeBecomocTh. 3akOH BCeMHpPHOTO TATOTeHUS. [MICKyccTBEHHBIE
cnyTHUKA 3emid.| UMmmynbe. 3akoH cOXpaHeHHs] UMITyIbca. PeakTUBHOE IBUKEHUE.

Mexanuueckue xonebanus u 6onnwl. 36yk (10 u/21 u/23 u)

Konebarenbnoe nBmxenue. Konebanus rpy3a Ha mnpyxuHe. CBoOoJHBIE KoJeOaHUS.
KonebarenbHast cuctema. MasTHUK. AMIUIMTY/AA, MEepUoj, yacTora konedanui. [["apmonmMueckue
konebanus]. IlpeBpamieHne sHepruM npu KojeOaTeNbHOM JIBUKEHUHU. 3aTyxarollue KoyieOaHusl.
Brinyxnennsie konebanusa. Pesonanc. PacmpocTtpanenue konebaHUit B yOpyrux cpenax.
Ilonepeunsle ¥ mpomonbHbIE BOJIHBL. /JInnHa BOnHBL. CBSA3b AJMHBI BOJHBI CO CKOPOCTBIO €€
pacrpocTpaHeHUs U MepuoaoM (4acToToi). 3BykoBbie BONHBL. CKOpPOCTh 3ByKa. Bricora, TemMOp u
I'POMKOCTB 3BYKa. 9X0. 3ByKOBOi1 pe3oHaHc. [ITHTepdepenuus 3Byka).

Onexmpomaenumnoe none (17 4/164/29 u )

OpnHOpOoHOE ¥ HEOJHOPOAHOE MarHuTHoe nose. Hanpasinenue Toka U HanpaBlIEHUE JIMHUAN
ero marHutHoro mousid. IlpaBuno OypaBumka. OOHapyxeHue MarHuTHoro mnojis. [IpaBuio neBoit
pyku. UHnykuust marHuTHOro mnojigs. MarHuTHbIM noTok. Onbitel @apajaes. DiIeKTpoMarHUTHAs
nHayknud. HampaBnenuwe wuHAyKnuMoHHOro Ttoka. IlpaBuno JleHma. SIBieHne caMOMHIYKIUU.
[lepemennsiii  Tok. I'eneparop  mepemenHoro  Toka. IIpeoOpa3oBaHust  SHEpruM B
anekTporeneparopax. Tpancdopmartop. Ilepenada nsyeKTpuUYecKol SHEPrUuM Ha PACCTOSIHHE.
ONEKTpPOMarHuTHOE  MOJ€.  OJEKTPOMarHUTHble  BOJHBL.  CKOpOCTH  pacnpoOCTpaHEHUs
ANIEKTPOMArHUTHBIX BOJH. BiMsHME 3NEKTPOMArHUTHBIX M3IYYEHHH Ha JKUBBIE OPTraHU3MBI.
Konebarenbubiit koHTYp. [lomydeHune >meKTpOMAarHUTHBIX KojeOaHuid. [IpuHIMIBI pagrocBSI3U U
teneBunenus. [Muatepdepenius cBera.] DiIeKTpoMarHuTHas mpupoja cBera. [IpemomieHue cera.
ITokazarens npenomnenus. ducnepcus cBeta. L[era ten. [Cnektporpad u cnektpockor.] Tumsl
ONTUYECKUX CHEKTPoB. [CrnekTpasbHbIM aHanu3.| [loryioiieHre M MCIyCKaHUE CBETa aTOMaMU.
[IpoucxoxaeHre TMHENYATBIX CIIEKTPOB.



Cmpoenue amoma u amomnoeo s0pa (11 4 /21 4/23 y)

PannoakTHBHOCTh KaK CBHJIECTEIIBCTBO CIIOKHOTO CTPOCHHS aTOMOB. Alb(da-, 6eTa- 1 raMma-
usnyuenusi. OneiTel Pesepdopaa. Anepuas moaens atoma. PamnoakTHBHBIC TPEBpAIICHUS aTOMHBIX
saep. CoxpaHeHue 3apsAI0BOr0 MU MacCOBOI'O YMCEN IPHU SIACPHBIX PEAKIUSIX. IKCIEPUMEHTAIbHbIC
METOJIbl HUccaeAoBaHus d4actull. [IpoToHHO-HeWTpoHHass MoAenb sapa. PUZHYECKUM CMBICI
3apsI0BOTO W MaccoBoro umcen. Mzoromsl. IlpaBuna cmemenus mis anbda- u Oera-pacnaaa mnpu
SIIEPHBIX peakuusx. DHeprus cBsi3M yacTull B sape. Jenenue sgep ypana. llemnas peakiusi.
SAnepHas sHepreTrka. IKOJOTHYECKHUE MPOOIeMbl paOOTHl ATOMHBIX JJIEKTPOCTaHIMM. [[o3umerpusi.
[lepuon momypacnana. 3aKoH paauOaKTUBHOTO pacmnajaa. BiusHue pagunoakTUBHBIX HU3IYYCHHUH Ha
JKuBbIe opranu3Mel. TepmosiaepHas peakiusa. Mctounnku sueprun CosiHIa U 3BE31.

Cmpoenue u s60n0yus Beenennoi. (5 /5 4/6 u)

Cocras, ctpoenue u npoucxoxaeHue ConHeyHoil cucteMbl. bosnpime miaHeTsl CoaHeuyHOM
cucteMbl. Manbie Tena ConueuHoit cuctembl. CtpoeHue, unydeHnust u 3Bosronust CoyHIa U 3Be3I.
Crtpoenue u 3BomtoLMS BeenenHoil.

Pesepsnoe spems (6 u/10u)
Ilepedyenb ppoHTANBHBIX JJAOOPATOPHBIX PadOT
1. UccnenoBanmne paBHOYCKOPSHHOTO ABMKCHHS 0€3 Ha4aIbHOW CKOPOCTH.
2. U3mepenue ycKopeHHsi CBOOOTHOTO MaICHUSI.
3. UccnemoBanue 3aBUCUMOCTH MEPHOJIA M YACTOTHI CBOOOIHBIX KOJICOAHUH MasTHUKA OT JUITMHBI €T0
HHUTH.
4. VI3ydeHue siBICHUS JIEKTPOMArHUTHON MHAYKIUH.
5 «HabmroaeHue CrjiomHoro U TMHEWYaThIX CIIEKTPOB UCITYCKaHUS)
6 «M3MEPEHHE ECTECTBEHHOTO PAJIUAIMOHHOTO (DOHA TO3UMETPOM
7 «3yueHue aeneHus siapa atoma ypaHa rno ¢ororpaduu TpeKoB
8 «Onenka nepuoja moaypacrajga HaXoIAIUXCsl B BO3/IyXe MPOAYKTOB pacrajia pajoHa
9 «/3yueHue TPEeKOB 3apsKEHHBIX YACTHI] 110 TOTOBBIM (oTorpadusim»

3. TemaTn4yeckoe NVIaHUPOBaHKME Y4eOHOT 0 npeaMeTa «DU3HKa»

7 KJIACC — 68 uacos

Neo | Ha3zBanue paznena Kon-Bo vacoB Kon-Bo KonunuectBo
7a00paTOPHBIX | KOHTPOJBHBIX
pabot pabot

1 |®usuka u ¢usnueckue MeToawl |4 1 -

W3YYEHUS IPUPOJIBI
2 [TepBoHavabHBIC CBECHUS o|6 1 -
CTPOCHUH BEIIECTBA

3 | BzaumogeiictBue Ten 22 7 2

4 JlaBneHue TBepABIX TeN, KUIKocTel u | 21 3 2

ra3oB

5 | Pabora, MOIITHOCTB, DHEPTHUS 12 2 1

6 | UroroBoe moBTopeHne 3 - -

Uroro: 68 14 5

8 KJIACC — 68 yacos

Ne | Ha3Banue paznena Ko:-Bo yacos Kon-Bo KonnuecTtso
71a00paTOPHBIX | KOHTPOJBHBIX
pabot pabot

1 | TennoBble siBICHUS 23 2 2




2 | DnekTpuyecKue sBICHUS 27 S) 2
3 | DIeKTpOMarHuTHHIE SIBJICHUS 7 2 -
4 CBeTOBBIE SIBJICHUS 11 1 1
Hroro: 68 10 5
8 KJIACC - 102 yaca
No | Ha3Banue pazzaena Ko1-Bo yacoB Koma-Bo KonnuectBo
7a00paTOPHBIX | KOHTPOJIBHBIX
pabor pabor
1 TennoBble ABICHUS 28 2 2
2 | DnekTpuyecKue sBICHUS 37 S) 2
3 | DIeKTpOMarHuTHHIC SIBICHUS 12 2 -
4 CBeTOBBIE SIBJIEHUS 15 1 1
5 | [loBTOpeHue 8 - -
6 | Pesepn 2
Htoro: 102 10 5
9 KJIACC — 68 uacosB
No | Ha3Banue pazzaena Kon-Bo yacos Kon-Bo KomanuectBo
71a00paTOPHBIX | KOHTPOJIbHBIX
pabor pabor
1 3aKOHBI JBM)KEHUS U B3auMOJECHCTBUS | 28 2 2
Ten
2 Mexanndeckue KoieOaHus W BOJHEL | 11 1 1
3ByK
3 | DIEKTPOMAarHuTHOE 1MOJIe 13 1 1
4 | CtpoeHue aToMa U aTOMHOTO siipa 16 2 1
Htoro: 68 6 5
9 KJIACC - 102 yaca
No | Ha3Banue pa3zzaena Koui-Bo wacos Koin-Bo KomnnuectBo
71a00paTOPHBIX | KOHTPOJIBHBIX
pabot pabot
1 3aKOHBI ABM)KEHHUS M B3anMOAeHCTBUS | 34 2 2
Tel
2 Mexanndeckre KojaeOaHus W BOJHEBL | 21 1 1
3BYyK
3 | DAEKTPOMAarHuTHOE IOJIe 16 1 1
4 CtpoeHue aTomMa U aTOMHOTO si[pa 21 2 1
5 | IloBTOopeHne Matepuana 3a 10 - -
¢buzuku
Hroro: 102 6 5




