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JINYHOCTHBIE, MeTanpeaMeTHbIC U IPpeAMETHbIC Pe3y/JIbTAThl OCBOCHHUA COACPIKAHUA
npeameTa

7 kjaacc

Juunocmuvimu pezyromamamu n3ydeHus kypca «dusnka» B 7-M Kiacce sSBIsieTcs: pOpMHPOBAHUE
CIIETYIOLINX YMEHUIL:

OmnpenensaTs U BBICKa3bIBaTh 1101 PYKOBOICTBOM Il€Jjarora caMmble oOIIMe AJs BCex JIFoJeH mpaBuia
IIOBE/ICHUS IIPU COTPYIHUYECTBE (ITUUECKUE HOPMBI).

B npeuioskeHHBIX 11€4aroroM CUTyalusax OOLEHHs U COTPYIHUYECTBA, ONUPasiCh Ha 00LIue I BCeX
IIpaBWJIa NOBENIEHUS, A€TIaTh BBIOOp, IPU NOJAECPKKE APYTUX YUACTHUKOB I'PYMIIBI U Mejarora, Kak
IIOCTYIIUTD.

Cpe,[[CTBOM AOCTHUIKCHUS STHUX PE3YJIbTATOB CIIYKHUT OpraHu3anusd Ha YPOKE HapHo-prnHOBOﬁ pa6OTLI.

Memanpeomemuvimu pesynomamamu u3ydenus kypca «dusnka» B 7-M Kiacce BIAOTCS (popMUpOBaHUE
CJIEYIOIMX YHUBEpCAIbHBIX yueOHbIX nerctBuil (Y'Y 1).

Peeyusmuenvie YV/I:

Omnpenensats u GopMyIUpOBaTh LIEJb IEITEILHOCTH Ha YPOKE.

[TporoBapuBaTh MOCIEAOBATEIBLHOCTh ICHCTBHIA HA YPOKE.

VY4uuThCs BRICKA3bIBAaTh CBOE MPEIIOI0KEHNE (BEPCUI0) HA OCHOBE padOThI C MILTIOCTPALUEH yueOHHKA.
Yuurbcst paboTaTh 10 MPEUIOKCHHOMY YUHUTEIEM IUIaHYy.

CpenctBoM GhOpMUPOBAHUS ITUX JEHUCTBHM CIYKUT TEXHOJIOTHS MPOOIEMHOT0 IMajora Ha dTare U3y4eHHs
HOBOT'0 MaTepuana.

VYuThcs OTIUYaTh BCPHO BBIMTOJIHCHHOC 3aJIaHUC OT HEBCPHOTO.

VYuThCS COBMECTHO C YUUTCIIEM U APYTUMH YUCHUKAMU JaBaTb SMOINUOHAJIbHYIO OLICHKY ACATCIBbHOCTH
KJIaCCa Ha YpOKE.

CpenctBoM (GOPMHUPOBAHUS ITHX JIEHCTBUN CITY)KUT TEXHOJIOTHS OLEHUBAHUS 00pa30BaTEIbHBIX
JTOCTH)KEHHH (Y4eOHBIX YCIIEXOB).

lloznasamenvuvie YYJ/I:

OpI/ICHTI/IPOBaTLCSI B CBOEH CHCTEME 3HaHUM: OTIMYaTh HOBOE OT YK€ U3BCCTHOI'O C TOMOIIBIO YYUTCIIA.

JlenaTh peaBapUTEIbHBIA OTOOP HCTOYHUKOB MH(POPMAIIMU: OPUEHTHPOBATHCS B yueOHUKe (Ha pa3BopoTe,
B OIJIaBJICHUH, B CJIOBApeE).

J1oObIBaTh HOBBIC 3HAHUS: HAXOUTh OTBETHI HA BOTPOCHI, HCIIONB3Ys YI€OHUK, CBOM KU3HEHHBIN OMBIT U
nH(pOpPMaIIHIO, MOJIYYEHHYIO Ha YPOKE.

[lepepabarbiBaTh MOTYyYEHHYIO HH(DOPMALIMIO: I€JaTh BHIBOJBI B pe3Yy/IbTaTe COBMECTHON pabOTHI BCEro
KJ1acca.

[TepepabartbiBaTh MoIyYeHHYIO HH(POPMAIIHIO: CPAaBHUBATH U KJIACCH(PUITUPOBATH.



[TpeoOpa3oBeIBaTH MHGOPMAIUIO U3 OJHON (OPMBI B APYTYIO: COCTABIATEH (DU3MUECKUE PACCKA3bl U 33Ja4H

Ha OCHOBE MPOCTEHINX (PrU3HUeCcKIX MoJeNel (TPeIMETHBIX, PUCYHKOB, CXeMaTHIYECKUX PHCYHKOB, CXEM);

HAXOJUTh U (HOPMYIUPOBATH PEIICHUE 33a]]a4H C TTIOMOIIBIO POCTEUIIINX MOAETIEH (IPeIMETHBIX, PUCYHKOB,
CXEMATHYECKHX PUCYHKOB, CXEM).

CpenctBoM GOopMUPOBAHUS ITUX JEHUCTBUM CIYXKHUT YUeOHBIM MaTepuai U 3a/1aHus yueOHHKa,
OPUEHTUPOBAHHBIC HA JIMHUM PA3BUTHUS CPEICTBAMU IIPEIMETA.

Kommynuxamuenvie YVJI:

JIoHECTH CBOIO MO3ULIUIO JI0 APYTUX: 0POPMIIATH CBOIO MBIC/Ib B YCTHOW U MUCHbMEHHON peyH (Ha ypOBHE
OJTHOTO MPEJIOKECHUS WIH HEOOIBIIIOTO TEKCTA).

Caymarh ¥ IOHUMAaTh pedb IPYTrHX.
UuraTh U niepecKa3biBaTh TEKCT.

CpenctBoM GOpMUPOBAHUS ITUX JEHUCTBHUM CIYXKHUT TEXHOJIOTHUS IPOOIEMHOr0 auanora (moOyKaarouil u
MTOABOISIIIIMIA TUAJIOT).

CoBMECTHO JJOTOBApUBATHCS O MIpaBUJIaX OOIICHHS M MIOBEICHUS B IIIKOJIC U CJIEI0BATh UM.
Y4uThCS BHIOMHATH PA3IMYHBIC POJIM B Ipymre (JIuaepa, UCIOTHUTENS, KPUTHKA).

CpenctBoM GhOpMUPOBAHUS ITUX JEHCTBHUI CIYKUT OpraHu3anus paboTsl B Tapax ¥ MajbIX Tpymmax (B
METOAMYECKUX PEKOMEHIALMIX JaHbl TAKME BAPUAHTHI POBEJCHUS YPOKOB).

8-# kaacc

JTuunocmuvimu pezynsmamamu N3y4eHus NpeIMEeTHO-METOINYECKOro Kypca «Pu3nka» B 8-M Kiacce
aBIsieTcs (OPMUPOBAHUE CIIEAYIOIINX YMEHUH:

CaMocTOsTeNbHO ONPEAEATh U BhICKa3bIBaTh 00IIKE AJIs BCEX JIIOJIEH MpaBuia MOBEACHUS IPU
COBMECTHOH paboTe U COTPYIHUYECTBE (ITUUECKUE HOPMBI).

B npennokeHHBIX Ie1aroroM CUTyaluusax oOIIEeHNUs U COTPYIHUYECTBA, ONUPAsCh Ha OOIINE I BCEX
IIPOCTHIE MTPaBUJIa MOBEIEHUS, CAMOCTOSATENBHO J€JIaTh BBIOOP, KAKOI MOCTYIIOK COBEPIIUTD.

CpencTBoM JOCTHXKEHUS STUX PE3YJIbTATOB CIYKUT YUeOHBIN MaTepHrall U 3a7aHus yueOHUKa, HalleJIEHHbIE
Ha 2-10 JTUHUIO Pa3BUTHSI — YMEHHE OIPEJIeNIATh CBOE OTHOLIEHHE K MUPY.

Memanpeomemnvimu pezyromamamu n3ydenus kypca «dusuka» B 8-M Kiacce ABIsA0TCA (HOPMUPOBAHHE
CIIEAYIOIINX YHUBEPCAIbHBIX YUeOHBIX JeHCTBUI.

Pezynamusnvie YV/I:

Onpenensrs Leb AeATEeIbHOCTH Ha YPOKE CAMOCTOSITENIBHO.

Y4YuThCS COBMECTHO C YUUTEIEM O0OHAPYKUBATh U (POPMYITHUPOBATH YICOHYIO TIPOOIEMY COBMECTHO C
YUUTEIIEM.

VYuutbes nIaHUpoOBaTh YUEOHYIO 1€ATEIbHOCTh Ha YPOKE.

Bricka3biBaTh CBOIO BEPCHIO, MBITATHCS MpeAiaraTh crocod e€ mpoBepKu.

PaGoras o npeanoxkeHHOMY IUIaHy, UCIIOJIb30BaTh HEOOX0IMMBbIE cpesicTBa (Yu4eOHUK, MpOCTENIIINe
pUOOPHI M UHCTPYMEHTHI).

CpenctBoM GOpMUPOBAHUS ITUX JEHUCTBUM CIYXKHUT TEXHOJIOTHUS IPOOJIEMHOTr0 TMaIora Ha 3Tare u3y4eHus
HOBOT'0 MaTepuaa.

OnpenensTh yCHEeIHOCTh BHIITOJHEHUS! CBOETO 3a/1aHus B UAJIOTE C YUUTENEM.

CpenctBoM GOpMHUPOBAHUS ITUX JICHCTBUN CITYKUT TEXHOJIOTUS OLIEHUBaHHUs 00pa30BaTEIbHBIX
JOCTUKEHUH (yueOHBIX YCIIEXOB).

Iloznasamenvnvie YVJI:

OpueHTHpOBATHCS B CBOECH CUCTEME 3HAHWI: IOHUMATh, YTO HYKHA JIOTIOJIHUTENIbHAs HH(OpMAaIHs
(3HaHMA) I perieHus yueOHO 3a1aun B OJJUH 1I1ar.

Jlenatb mpeaBapuTENbHbINA 0OTOOP HCTOYHUKOB MH(DOPMALIUH /171 peIlieHHs yueOHOH 3a1auH.




JloObIBaTh HOBBIE 3HAHMS: HAXOANUTh HEOOXOIMMYI0 HH(POPMALIMIO KaK B yYeOHUKE, TaK U B MPEATIOKEHHBIX
YUUTENEM CIOBapsIX U SHUUKIONEAUAX (B ydeOHHUKe 2-T0 Kjlacca I 3TOT0 MPpelyCcMOTpeHa CreluaabHast
«QHIMKJIOTICTUS BHYTPH YUEOHHKAY).

JloObIBaTh HOBBIE 3HAHMSL: U3BJIEKAaTh HH(OPMALIMIO, IPEACTABICHHYIO B pa3HbIX (popmax (TekcT, Tabnuua,
cxema, WIUTIoCTpanus 1 ap.).

IlepepabaTbIBaTh MOJyYEHHYIO HH(POPMaLUIO: HAOIIOAATh U JeJIaTh CAMOCTOSATENIbHbIE BEIBOIBI.
CpenctBoM (OpMHUPOBAHUS ITUX IEHCTBUN CITY)KUT YUe€OHBII MaTepuall — yMeHHE OOBSICHATH MHUP.
Kommynuxamuenvie YVJI[:

JIoHECTH CBOIO MO3UIIMIO J0 APYTHX: O()OPMIISTH CBOIO MBICIIh B YCTHOM M MUCHbMEHHOU peur (Ha ypOBHE
OJTHOT'O IIPEAJIOKEHHSI MIIH HEOOJIBIIOrO TEKCTA).

Caymare ¥ MOHUMaTh pedb APYTHX.

Beipa3zuTenbHo nepeckasbIBaTh TEKCT.

Bcerynats B Oecey Ha ypoKe U B KH3HH.

CpenctBoM (OpMHUPOBAHUS ITUX JEHCTBUIN CITYKHUT TEXHOJIOTUS MPOOIEMHOI0 AUaiora (mooyxaaromui u
MOJIBOJISALIMIA AUAJIOT) U TEXHOJIOTUS POYKTUBHOTO YTCHHUS.

CoBMeCTHO JOrOBapUBaThHCS O IMPaBUIIaX OOLICHHS U MIOBEACHUS B ILIKOJIE U CIEI0BATH M.

VYYuThCS BBINOJIHATH PA3IMYHbIC POJIM B TpyMIe (JIUaepa, UCIIOTHUTENS, KPUTHUKA).

CpenctBoM (GOpMHUPOBAHUS ITUX JEHCTBUI CITYKHUT paboTa B MaJIbIX rpyMnax (B METOAMYECKUX
PEKOMEHJANMUAX JJaH TaKOW BapHaHT MPOBEICHHS YPOKOB).

9-11 knaccwt

JIuunocmuvimu pezynomamamu n3ydeHus yueOHo-MeToudeckoro kypca «®usuka» B 9-M Kiaccax
aBJsieTcsa (POPMUPOBAHUE CIIEAYIOIIUX YMEHUH:

CamocCTOATeNBHO ONPEACIATh U BHICKa3bIBATh OOIIHME IS BCEX JIFO/ICH MpaBuiia MIOBEACHUS TPU OOIIEHUH U
COTPYAHUYECTBE (3TUUECKUE HOPMbI OOLICHUS U COTPYTHHUYECTBA).

B camMocCTOsATENbHO CO3/TaHHBIX CUTYAIUsAX OOIICHUS M COTPYAHUYECTBA, OMUPASCH Ha OOIIHE AJIST BCEX
IIPOCTHIE ITpaBUJIa MOBEIECHUS, eJIaTh BBIOOD, KAKOM MOCTYIIOK COBEPIIUTD.

CpencTBOM JIOCTHKEHHS ATHX PE3yJbTaTOB CIY)KUT YI€OHBII MaTepual — yMEHHE ONPENENATh CBOE
OTHOILIEHHUE K MUPY.

Memanpeomemnvimu pezyromamamu 3y4eHus yueOHO-MeToIu4Yeckoro kypca «d@usuka» B 9-om kiacce
SBIISIOTCS. (POPMUPOBAHUE CIIETYIONNX YHUBEPCATIbHBIX YUEOHBIX 1€HCTBHM.

Pecynamusnvie YV/I:

CamocTosaTenbHO (GOpMYJIHPOBATh LIEIH YpOKa MOCe MPeIBAPUTEIBHOTO 00CYKICHHUS.

VYuurtbcest 00Hapy ) UBaTh U GOPMYIUPOBATH YUEOHYIO ITPOOIEMY.

CocTaBisTh IUIaH pelIeHus MpoOIeMsl (3a1a4H).

Pabotast o many, CBEpATh CBOM ACUCTBUS C IENBIO U, TPH HEOOXOAUMOCTH, UCIIPABIISTh

OLIMOKH CaMOCTOSTENBHO.

CpenctBoM (GOPMHUPOBAHUS ITUX IEHCTBUHN CIYKHUT TEXHOJIOTHS MPOOIEMHOT0 IUAIOTa Ha dTare U3ydeHus
HOBOT'0 Marepuaia.

B amanore ¢ yunreneMm yuuThCs BRIpaOaThIBaTh KPUTEPHH OLIEHKU U ONPEACIISATh CTENCHb YCIEITHOCTH
BBITOJIHEHUS CBOEH pabOThI U pabOThI BCEX, UCXOS U3 UMEIOIIUXCSI KPUTEPHUEB.

CpenctBoM (GOPMHUPOBAHUS ITHX JIEHCTBUN CITY)KUT TEXHOJIOTHS OLEHHUBAHUS 00Pa30BaTEIbHBIX
JTOCTHKEHHH (Y4eOHBIX YCIIEXOB).

lloznasamenvnvie YVJI:

OpueHTHPOBATHCS B CBOCH CHCTEME 3HAHMI: CAMOCTOSATENILHO MpenosaraTh, Kakas HHGOpMalus Hy)KHa
JUIS pellieHus: yueOHOM 3a7jaul B HECKOJIBKO I1aroB.

OT1Oupare HEOOXOAUMBIE [T PEelICHUs yueOHOM 3a/1aun UICTOYHUKH HH(POPMALIUH.

JloGbIBaTh HOBBIE 3HAHUS: U3BJIEKaTh HH(OPMAIIHIO, IPEICTABICHHYIO B pa3HbIX (hopMax (TekcT, Talbuia,
cxema, WITIOCTpAIUs U ap.).

[lepepabaTbIBaTh MOTyYEeHHYIO HHPOPMAITUIO: CPAaBHUBATH U TPYNIHPOBATH (DaKTHI U SIBIICHUS; OMIPEIEIISATh
MIPUYHUHBI SIBICHUH, COOBITHIA.

[TepepabatbiBaTh MoTyueHHYIO HH()OPMAIIHIO: I€TIaTh BEIBOBI HA OCHOBE 0000IICHHS 3HAHU.
ITpeoOpa3oBbIBaTh HHGOPMAIIHIO U3 OHON (YOPMBI B IPYT'YIO: COCTABIATH MPOCTOM IJIaH M CIIOKHBIN
IUTaH y4eOHO-HAyYHOT'O TEKCTa.

[TpeoOpazoBbiBaTh HHGOPMAIIHIO U3 OAHOU (POPMBI B IPYTYIO: MPEACTABIATh HHPOPMAIIUIO B BUJIE TEKCTA,
TaOJINIIBI, CXEMBL.




CpenctBoM GOpMUPOBAHUS ITUX JEUCTBHIA CIYKHUT YICOHBIH MaTepHar.
Kommynuxamuenvie YVJI[:
JIoHEeCTH CBOIO MO3UIIMIO J0 APYTHX: O()OPMIISTH CBOU MBICIH B YCTHON M MUCBMEHHOM peud ¢ yu4EToM
CBOMX y4EOHBIX U KU3HEHHBIX PEUEBBIX CUTYAIIHil.
JIOHECTH CBOIO MO3HIIUIO IO JPYTHUX: BHICKA3bIBATh CBOIO TOUKY 3pEHUS U MBITAaThCs €€ 000CHOBATH,
MIPUBOJS apTyMEHTBHI.
Cnymarth Ipyrux, IbITaThCS MPUHUMATE APYTYIO TOYKY 3PEHHUS, OBITH TOTOBBIM U3MEHUTH CBOKO TOUKY
3pEHHUsL.
CpenctBoM GOpMUPOBAHUS ITUX JEHUCTBHIA CIYKHUT TEXHOJIOTHS TPOOIIEMHOTO ruanora (moOyKIaronmi u
MOIBOJSIINIA JUAJIOT).
YuraTh BCIyX U PO ce0sl TEKCTHI y4eOHUKOB M IIPU ATOM: BECTH «IHMAJIOT ¢ aBTOPOM» (TIPOTHO3HPOBATH
Oyayliee yTeHHe; CTaBUTh BOIIPOCHI K TEKCTY U UCKATh OTBETHI; IPOBEPATH ce051); OTICNATh
HOBOE OT U3BECTHOI0; BBIIEIATH TJIaBHOE; COCTABIIATH ILJIaH.
CpenctBoM GOpMUPOBAHUS ITUX JEHUCTBUM CIYKHUT TEXHOJIOTUS MIPOAYKTUBHOTO UTEHUSI.
JloroBapuBaThCs € JIOJIbMU: BBITIOIHSS Pa3IUYHbIC POJIU B TPYIIE, COTPYIHUYATH B COBMECTHOM PEIICHUHU
npoOJeMslI (3a/1a4n).
YYuThCs YBAXKUTEIHHO OTHOCUTHCS K MO3UIIMH JIPYTOTO, MBITATHCS IOTOBAPUBATHCS.
CpenctBoM GOpMUPOBAHUS ITUX JEHUCTBHM CIYXKHUT padoTa B MAJIbIX IPyMIIax.
Ilpeomemmnwie pezynomamot 7-9 Knacc:

BohinyCKHUK HAYy4YUTCSH:

e coOnrofarh mpaBuiia 0€30MaCHOCTH M OXpaHbl Tpyla Mpu padore ¢ y4eOHBIM U JIabOpaTOPHBIM
00opyoBaHUEM;

® TOHMMATh CMBICII OCHOBHBIX (DU3MUYECKHX TEPMUHOB: (hU3HUECKOE Teno, (pu3mueckoe sBICHHE,
¢busnveckas BEINYMHA, €TUHHUIIB H3MEPCHHUS;

® pacro3HaBaTh MNpPOOJEMBI, KOTOPbIE MOXKHO PELIUTh HPH TMOMOIIM (PUIUYECKHMX METOMOB;
aHAJIM3UPOBATh OTHEIbHBIE JTambl MPOBEACHMSI UCCIEIOBAaHUI W MHTEPHPETUPOBATH PE3YJIbTAThI
HaOJIOACHUH U OIBITOB;

® CTaBUTh OIBITHl MO HMCCIEAOBAHUIO (PU3MUECKUX SIBJICHUM WM (PU3MUECKUX CBOMCTB Ten 0e3
UCTOJb30BaHUS MpPSIMBIX M3MEpPEHHMH; TMpH 3ToM  (OpMYIMpPOBaTh MpolOiieMy/3ajady  y4yeOHOro
HKCHEPUMEHTa; CcoOMUpaTh YCTAaHOBKY U3 MPEUIOKEHHOIO O0OpYAOBaHUS; IpPOBOAUTH ONBIT U
(GbopMyIIHpOBaTh BHIBOJIBI.

[Tpumeuanue. Ilpu npoBeneHUM HcciaenoBaHUs (U3MUECKUX SIBJICHUM HM3MEpUTEIbHBbIE MPUOOPHI
UCMOJNB3YIOTCS JIMIIb KaK JaTYMKH H3MEpEeHUs (U3MYECKMX BEJIWYHMH. 3alUCH TOKa3aHUM MPsMBIX
M3MEPEHUH B 3TOM Cllyyae He TpeOyeTcs.

® TIOHUMATb POJIb HKCIIEPUMEHTA B MOJIyY€HUH Hay4YHOH MH(pOpMaIuy;

® [IPOBOAWTH MpsAMbIE U3MEpEeHHs] GU3NYECKUX BEIMYUH: BpEMs, PacCTOsIHUE, Macca Tea, 00beM,
cuiia, TeMiepaTypa, aTMoc(hepHoe JJaBlIeHue, BIAXKHOCTh BO3yXa, HAPsHKEHHUE, CHJIAa TOKA, PaJHalliOHHbIN
¢boH (C WCTHOMB30BAaHUEM JIO3UMETpPA); TMPU OTOM BBIOUpPATh ONTHUMAIBHBIA CIIOCOO W3MEpPEHUs |
HCIIOJIB30BATh MTPOCTEUIINE METOABI OLIEHKH ITOIPEIIHOCTEN N3MEPEHUM.

[lpumeuanue. Jlrobas yuebHas mporpamMma JOJDKHA oOecreduBaTh OBJAJCHUE NPSIMBIMU
M3MEPEHUSIMH BCEX MEPEUNCICHHBIX (PU3NYECKUX BETUYMH.

® TPOBOJMTH MCCIEIOBAHHWE 3aBUCHUMOCTEH (PHU3MUECKUX BEJIWYMH C HCIOJIB30BAHUEM MPSIMBIX

M3MEPEHUI: MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJAbTAaThl MOJYYCHHON 3aBUCHMOCTH



(bu3MUECKUX BETMYHMH B BUJE TaOINIl ¥ TpadrKOB, AETaTh BHIBOBI 110 PE3YIbTaTaM UCCIIEOBAHHUS;

® TPOBOJWTH KOCBEHHBIE H3MEpEHUS (U3NUECKUX BEIUYMH: MPU BBIMOJIHEHUH H3MEpEHHUN
coOMpaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys INPEIJIOKEHHOW HHCTPYKIMH, BBIYMCIATH 3HAYCHUE
BEJIMYMHBI M aHAJIM3UPOBATH MOJIYYECHHBIE PE3YIbTAThI C YUETOM 3aJaHHON TOYHOCTH U3MEPEHUN;

® AHAIN3UPOBATH CUTYALUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HABATh B HUX IPOSBIICHUE
M3YYEHHBIX (DU3WYECKHUX SIBICHUH WJIM 3aKOHOMEPHOCTEH W TPUMEHSTh HMEIOIIUECS 3HaHUS UIS UX
OOBSICHEHHS;

® [IOHUMATh NPHHLUIBI JEHCTBUS MAaIIMH, TPUOOPOB U TEXHUYECKHX YCTPOHCTB, YCIOBUS HUX
0€30IaCHOTO MCIIOJIb30BAHUS B TIOBCEAHEBHOM KHU3HH,

® JICIIOJIB30BATh MPH BHITIOJIHEHUH YUE€OHBIX 33/1a4 HAYYHO-TIOMYJISIPHYIO JTUTEPATypy O (PU3HUECKUX
SIBJICHUSIX, CIIPaBOYHbBIE MaTepUalbl, pecypcsl IHTEpHET.

BbINMyCKHUK MOJTYYHT BO3MOKHOCTH HAYYHTHCH:

®  0CO3HABAMb YEHHOCMb HAYYHBIX UCCIeO08AHUL, PONb (PUUKU 68 PACUUPEeHUU NPedcmagieHuti 00
OKpYJtcaroujem mupe u ee K1a0 8 YayuuleHue Kauecmea HCUsHu,

® UCNONB306aMb  NpUeMbl  NOCMPOeHUs  Quauyeckux Mmooenell, HOUCKA U  GOPMYIUPOSKU
00Ka3amenbCme  6blOGUHYMBIX — 2UNOmMe3 U Meopemuyeckux 6bl80008 HA OCHOBe IMRUPUYECKU
YCMAHOBNEHHbIX PaKmMOo8;

® (CpasHUBAMb MOYHOCMb USMEPEeHUs QUIUYECKUX BeIUYUH NO BeIUYUHE UX OMHOCUMENbHOU
nOZPeutHoCmu npu NPoeedeHUY NPAMbIX USMEPEHUT,

®  CAMOCMOAMENLHO NPOBOOUMb KOCBEHHbIE UMEPEeHUs U UCCLe008aHUS (PUBUYECKUX BeTUUUH C
UCNONIL308AHUEM PAZTUYHBIX CNOCOO08 UMeEPeHUs PUIUUECKUX BENUUUH, bIOUPAMb CPEOCBA USMEPEHUSL C
yuemom HeoOX0O0UMOU MOYHOCU UMepPeHUli, 0O0CHO8b18AMb 86100 CHOCOOA U3MEpPeHUs, A0eK8AMHO20
nOCMAGIeHHOU 3a0aye, NPOBOOUMb OYEHKY OOCIMOBEPHOCTU NOJLYYEHHbIX Pe3YIbMAamos;

®  BOCHPUHUMAMb UHPOPMAYUIO DPUBUYECKO20 COOEPICAHUS 8 HAYUHO-NONYIAPHOU Jumepamype u
cpeocmeax Macco8oll UHGOpMayuu, KpUmuyecku OYeHU8ams NOIYUEHHYIO UHGOPMAYUI, AHATU3UPYS ee
cooepacanue u OanHvle 00 UCMOYHUKE UHGOpMAYUU,

® co30asamv cOOCMEEHHbIE NUCbMEHHbBIE U YCMHblE COOOWeHUS 0 PUIULECKUX ABEHUAX HA OCHOBE
HeCKONbKUX —UCMOYHUKOG UHQDOPMAYUuU, CONposoIcOams 6biCMynjieHue npesenmayuetl, yyumvleds
0CcobeHHOCIU ayOUmopuu c6epCmMHUKOS.

Mexannyeckue siBJIeHHS

BbINYCKHUK HAYYUTCS:

® Ppacro3HaBaTh MEXAaHWYECKHE SIBICHHUS U OOBSCHATH Ha OCHOBE MMEIOIIMXCS 3HAHWH OCHOBHBIE
CBOWCTBA MJM YCJIOBUS TPOTEKAHHS OTUX SBJICHUI: pPaBHOMEPHOE M HEPaBHOMEPHOE JBH)KEHHE,
paBHOMEPHOE H PAaBHOYCKOPEHHOE TIPSIMOJMHEHHOE JIBIKEHHE, OTHOCHTEIBHOCTh MEXaHWYECKOTO
IBWKCHUS, CBOOOZHOE TaJeHNE TeJl, PABHOMEPHOE JBMKEHUE N0 OKPY)KHOCTH, WHEPIHS, B3aNMO/ICHCTBHE
TeJI, peaKTUBHOE JBM)KECHUE, NIepeaaya JaBlIeHHs TBEPAbIMU TEIaMH, KUAKOCTSIMH U razamMu, arMochepHoe

AABJICHUC, IUIaBAHUC TCJI, PAaBHOBCCHUC TBCPALIX TCJI, HMCIOMIUX 3aKPCIUVICHHYHO OCh BpallCHUA,



KoJieOaTeIbHOE JBMKEHNE, PE30HAHC, BOJTHOBOE JIBMKEHHUE (3BYK);

® OMWCHIBATh HW3YYCHHBIC CBOWMCTBA TEI W MEXAHMYECKUE SIBIICHUS, WUCHOJIB3Ys (U3HUECKUE
BEJIMYMHBL: MYTh, MEpPEMEIICHHEe, CKOPOCTb, YCKOpEHHUE, MepuoJl oOpalleHus, macca Tena, IUIOTHOCTh
BELIECTBA, CUJia (CUJIa TSAXKECTH, CUJIa YIPYIOCTH, CHJIa TPEHUS), aBICHUE, UMITYJIbC TEJla, KUHETHYeCKas
JHEprusi, TNOTEHIMAIbHAS OJHEpPrusi, MeXaHWdeckas pabora, MexaHudeckas wmomrHocTh, KIIJ[ mpu
COBEpIICHUH PAOOTHI C HMCIOJIB30BAHHMEM IPOCTOr0 MEXaHWU3Ma, CHJIa TPEHHUS, aMIUIMTYAa, NEpUoi u
4acToTa KoJIeOaHH, IIMHA BOJIHBI U CKOPOCTh €€ PACIIPOCTPAHEHHUSI; IIPU OMUCAHUH MPABUILHO TPAKTOBATh
(Gu3NYeCKUi CMBICT HCIOJB3YEMBIX BEIMYMH, WX OOO3HAYECHUS W EIUHUIBI H3MEPEHUs, HaXOIHUTb
(bopMyIIbl, CBSI3BIBAIOLINE JAHHYIO (PM3UYECKYIO BEIMYUHY C JPYTMMHU BEIMYMHAMMU, BBIYUCIATH 3HAUCHHE
(bu3nYeCcKOil BETUYNHBL;

® aHANM3UPOBATh CBOICTBA TEll, MEXaHUYECKUE SBJICHUS U TIPOLECCHI, HCIONB3YS (U3NIECKHE
3aKOHBI: 3aKOH COXPAHEHMSI HHEPruu, 3aKOH BCEMUPHOTO TATOTEHMS, HPHUHLMI CYNEPHO3ULNH CHII
(maxoxxaeHue papHozeicTBytouieit cuiel), I, I1 u 111 3akonsr HeioToHa, 3aK0H COXpaHEHUsI UMITYIbCa, 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumena; Mpu 3TOM pPa3inyaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA U €ro
MaTe€MaTH4YECKOE BBIPAKCHUE;

® pa3nMyaTh OCHOBHBIE IPU3HAKU M3YYEHHBIX (U3MUECKUX MOJENEH: MaTepuajbHas TOuKa,
VMHEpLUaIbHAsl CUCTEMA OTCUETA;

e pelaTh 3aJa4u, UCIOJB3Ys (PU3HUECKUE 3aKOHBI (3aKOH COXPaHEHMsI SHEPTUHU, 3aKOH BCEMUPHOIO
TATOTEHUs, NpUHLUI cyneprno3unuu cui, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHHsI UMITYJIbCA, 3aKOH
I'yka, 3akon Ilackansa, 3akoH Apxumena) u (Qopmysbl, CBSI3bIBaloIIMe (U3NYECKHE BETUYUHBI (YT,
CKOpPOCTb, YCKOpPEHHE, Macca Teja, IUIOTHOCTh BEIIECTBA, CUJIA, JAABJICHUE, UMIYJIbC Tejla, KNHETUYECKAs
SHEprus, MOTEHIMalbHAs JHEpPrusi, MexaHuueckas paboTa, MexaHuueckas MourHocTb, KIIJ] mpoctoro
MeXaHHM3Ma, CUJIa TPEHUS! CKOJIbKEHUS, KO3()PUIMEHT TpeHHUs, aMIUINTYa, IEPUOJ U YacToTa KoJieOaHUi,
JUTMHA BOJIHBI U CKOPOCTh €€ PaclpOCTPaHEHHs): HA OCHOBE aHAIM3a YCIIOBHUS 3a7aud 3aMUCBhIBATh KPaTKOe
yCIIOBUE, BBIACTATh (PU3NYECKHE BETHUYMHBI, 3aKOHBI U (OPMYIbl, HEOOXOAMMBIE NJS €€ peIIeHHS,
IIPOBOAUTDH PacueThl U OLIEHUBATh PEAIbHOCTD MTOJIyY€HHOT0 3HAaYeHUs (PU3NUECKON BEIMUUHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCSH:

® UCNONBL306AMb 3HAHUSA O MEXAHUYECKUX S6IeHUAX 6 NOBCEOHEGHOU JHCU3HU Ol obecneyeHus
bezonacnocmu npu oopaweHuu ¢ nPUOOPaAMU U MEXHUYECKUMU YCMPOUCMEAMU, OJisL COXPAHEHUs 300P08bs U
CcOONIOO0EHUsL  HOPM  IKOJIO2UHECKO20 NOBe0eHUsi 6 OKpydcaiouel cpede;, NPUBOOUMb  NPUMEPbL
NPAKMU4ecKo20 UCNONb308aHUA PUUUECKUX 3HAHUU O MEXAHUYECKUX AGNeHUAX U (QU3UYECKUX 3AKOHAX,
npumMepvl  UCHONb308AHUSL  B0300HOGNIAEMbIX — UCMOYHUKO8  OHEpeUul;,  IKOJIO2UYEeCKUX Nocie0cmeull
UCC1e008aHUsL KOCMUUECKO20 NPOCMPAHCIE;

® pasziuuams paHuybl NPUMEHUMOCMU @OUIUYECKUX 3AKOHO8, NOHUMAMb 6CeoOWull Xapakmep
@dyHOaAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs MeXAHU4ecKoU dHepeul, 3aKOH COXPAHEeHUs UMNYIbCd,
3GKOH BCEMUPHO20 MA0MEHUS) U O2PAHUYEHHOCMb UCNONIb306AHUS HACMHBIX 3AKOHO8 (3axon IyKa,

Apxumeda u 0p.);



®  HAX0OUMb AOEKBAMHYIO NPEOIONCEHHOU 3a0ayie QuU3UUECKYI0 MOOelb, pa3peuanms npodaemy Kaxk
Ha OCHOBE UMEIOWUXCS 3HAHULL NO MEXAHUKE C UCNONIb308AHUEM MAMEMAMULEcK020 annapama, max u npu
HOMOWU MEMOO08 OYEHKU.

TenoBble sABJIeHUS

BbINnyCKHUK HAYYHMTCS:

® DAcCMO3HABATh TEILJIOBBIC SBIICHUS U OOBSICHITH Ha 0a3¢ UMEIONINXCS 3HAHUH OCHOBHBIC CBOMCTBA
WIN YCIOBHUS TIPOTCKAHUS OTUX sBieHuUU: 1uddy3us, u3MeHeHHe o0beMa Tel TpH HATrPeBaHHUH
(oxnmakieHnn ), OOJIbINasi CKUMAEMOCTh T'a30B, MaJlasi CKUMAEMOCTh KHJIKOCTEH U TBEPJBIX Tell; TEIIIOBOC
paBHOBECHE, WCIApPEHUE, KOHJCHCAIMS, IUIABIICHUE, KPUCTAJUIM3AINS, KHIICHUE, BIIAXXHOCTh BO3/yXa,
pa3IuYHbIe CIOCOOBI TeruIonepeaun (TEIIONPOBOAHOCTh, KOHBEKIIUS, U3IIYYCHUE), arperaTHbIC COCTOSTHHS
BEIIECTBA, MOTJIONICHHE YHEPTHH NMPH WCHAPESHUU >KUIKOCTH W BBIJCICHHUE €€ MPU KOHJCHCAIMH Tapa,
3aBHCUMOCTh TEMIIEPATYPbl KUTICHUS OT JaBJICHHUS,

® ONWCHIBATh W3YYCHHBIC CBOWMCTBA TEJ M TCIUIOBBIC SIBJICHUS, UCIONB3Ys (DU3UYECKHE BEIMIMHBIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPTUsi, TEMIIEpaTypa, yIelIbHasl TEIUIOEMKOCTh BEIECTBA, YiACIbHAs
TEIUIOTAa TUIABJICHUsS, YJACTbHAs TEIUIOTa MapooOpa3oBaHusl, yHelbHas TEIJIOTa CrOpPaHUs TOIUIMBA,
KOO (HUIIMEHT TMOJIE3HOr0 JCHCTBHSI TEIIOBOTO JIBHTATENsl, NPH ONWCAHWHM TPABWIBHO TPAKTOBATH
(U3HYECKUN CMBICIT HCIIOJIb3YEMBIX BEIUYHH, WX OOO3HAYCHHS W CIWHUIBI W3MEPCHHS, HaXOIUTh
(bopMyIIbl, CBSI3BIBAIOIINE JTAHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTHMH BEJIMYMHAMHM, BBIYUCISATH 3HAUYCHUC
(bu3MUECKOil BEUYNHBL;

® AHAIM3UPOBATH CBOICTBA TN, TEIIOBBIC SBIEHUS U MPOLIECCHI, UCIMOIb3Ysl OCHOBHBIE TOJIOKEHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHUS O CTPOSHUU BEIIECTBA U 3aKOH COXPAHEHUS YHEPTHH;

® pa3nMyaTh OCHOBHBIEC MPU3HAKN U3YUEHHBIX (DU3MUECKUX MOJETICH CTPOCHHSI Ta30B, KUAKOCTEH U
TBEPABIX TET;

® TPHUBOJUTH TPUMEPHI MPAKTUYECKOTO HCIMONB30BaHUS (UINYECKUX 3HAHUNA O TEIUIOBBIX
SIBJICHUSX;

e pemaTh 3a/la4yM, MCMOJb3ys 3aKOH COXpPAHEHHS DHEPrHuH B TEIJIOBBIX Mpoleccax U (HOpMYyIbI,
CBsI3BIBAIONIME (DU3MUYSCKHE BEIMYMHBI (KOJUYECTBO TEIUIOTHI, TeMIlepaTypa, YyIeIbHAs TEIJIOEMKOCTh
BEIIECTBA, Y/AETbHAs TEIUIOTAa IUIABIICHHS, yJeNbHAs TEIJIoTa MapooOpa3oBaHus, yAeTbHAs TEIUIoTa
CTOpaHUs TOTUIMBA, KOAPPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOTO JBUTATENS): HA OCHOBE aHAIHM3a YCIOBHS
3a/layd  3alHChIBATh KPAaTKOE YCIOBHE, BBIICTATh (PU3NYECKUE BEIWYUHBI, 3aKOHBI U  (QOPMYIIBI,
HEOOXOJIUMBIC IS €€ PEIICHHUs, MPOBOJAUTHh PACUYCTHl W OIEHUBATH PEATbHOCTH IOJYYSCHHOTO 3HAYCHHUS
(hUBUIECKON BEITMYUHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCS:

® UCNONL306AMb 3HAHUS O MENIOBbIX SGICHUSX 6 HNOBCEOHEeBHOU JHCU3HU Ol 0becnedeHus
bezonacnocmu npu oopawenuy ¢ npUOOPaAMU U MEXHUYeCKUMU YCMPOUCMEAMU, 0I5l COXPAHEHUSI 300P08bSL U
COONI00EHUsL HOPM IKONOSUHECKO20 NOBEOCHUS 8 OKpYJcalouell cpede, NPUEoOUms NPUMepbl IKOJ0UYECKUX

nocieocmeuil pabomul 0gucamerieli GHYmMpeHHe20 C20paHus, Menio8ulx U 2UOPOIIeKMPOCMAHYULL



® pasiuuams 2panuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb ceobwull xapakmep
@dyHOameHmanvHulX QusUYecKuUx 3aKOHO8 (3AKOH COXPAHEHUs JHepeUu 6 MeNnl08blX npoyeccax) u
02PaHUYEHHOCMb UCNOIb308AHUS YACTIHBIX 3AKOHO8,

® HAXO00UMb A0EeK8AMHYIO NPEONIONCEHHOU 3a0aye Pu3uLecKyro Mooeinb, papeuams npooiemy Kax
HA OCHO8e UMEIOWUXCS 3HAHULL O MEeNJlO8blX ABIEHUAX C UCNOTb308AHUEM MAMeMamuiecKko2o annapamad,
Max u npu NOMOWU Memooo8 OYeHKU.

DJIeKTpUYeCKHe 1 MATHUTHBIE SIBJICHUS

BbInyCKHUK HAY4YUTCSH:

® DAcMO3HaBaTh JJICKTPOMATHUTHBIC SIBICHUS W OOBSACHATh HA OCHOBE HMCIOIIMXCS 3HAHUU
OCHOBHBIE CBOMCTBA WJIM YCIOBUS IPOTEKAHUS ITUX SBJICHUM: 3JICKTpU3aIHs Tell, B3aUMOICHCTBUE 3aps 0B,
ANEKTPUYECKUN TOK M €ro JeHCTBUS (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE), B3aWMOJECHCTBHE MAarHUTOB,
JJIEKTPOMArHUTHAST WHAYKIHS, JEHCTBHE MArHUTHOTO TOJII Ha MPOBOJHUK C TOKOM M Ha JBIIKYIIYIOCS
3apSHKCHHYIO YACTHILy, JICHCTBHE JJIEKTPUYECKOTO IOl Ha 3apsHKCHHYIO YaCTHILY, JJIGKTPOMATHUTHBIC
BOJIHBI, IPSIMOJIMHEHHOE PacTpOCTPaHEHHE CBETa, OTPAKEHUE U MPETOMIICHUE CBETA, TUCIIEPCUS CBETA.

® COCTaBJISITh CXEMBI JICKTPHUCCKUX IICTICH C TIOCIISIOBATEIBHBIM M IMAPAIIICIIBHBIM COSAMHCHHEM
AJIEMEHTOB, pa3jinyas yCJIOBHbIE 00O3HAUEHUS JIEMEHTOB JJIEKTPUUYECKHX Ieneil (MCTOYHHK TOKa, KIIOY,
PE3UCTOP, PEOCTar, JIaMIIOUKa, aMIEPMETP, BOJIBTMETP).

® UCIONB30BaTh ONTHUYECKUE CXEMbI /I TOCTPOCHHUS H300paKEHUIl B IUIOCKOM 3epKajie u
coOuparoiei TuH3e.

® OMKCHIBATh HM3YYCHHBIE CBONCTBA TEN M AJIEKTPOMATHUTHBIC SBJICHUS, HCIONB3YsS (U3HUECKUE
BEJIMYMHBI:  JJCKTPHUSCKUW  3apsif, CHJIAa TOKa, OJJICKTPUYCCKOE HANpPSDKEHUE, DAJICKTPUUYECKOE
COINIPOTHBIICHUE, YIEIbHOE CONPOTHBICHHE BEIIECTBA, padOTa 3JEKTPUYECKOTO TMOJISl, MOIIHOCTH TOKa,
(GOKyCHOE pacCTOsIHME M ONTHUYECKas CHUJa JIMH3BI, CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJMHA BOJHBI U
4acToTa CBETa; MpPH ONHCAHWUW BEPHO TPAKTOBATh (DU3MUECKHM CMBICT HCIOIB3YEMbIX BEIMYWH, HUX
0003HAYCHHS M SAWHHIIBI U3MEPEHUS; HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE JTAHHYIO (PU3HUECKYIO BEITMIHHY
C IPYTUMH BEITMIMHAMH.

® AHAIM3UPOBATH CBOMCTBA TEJI, JICKTPOMArHUTHBIC SBJICHHUS W MPOIIECCHI, UCTIONB3Ys (YH3UICCKHE
3aKOHBI: 3aKOH COXPAHEHUS AIEKTPHUUECKOTO 3apsaa, 3akoH Oma Jutst ydacTka 1enu, 3akoH Jxoymns-JIenma,
3aKOH MPSMOJIMHEHHOTO PACIIPOCTPAHEHUSI CBETA, 3aKOH OTPaKEHUS CBETA, 3aKOH MPEJIOMIICHUS CBETA; MPH
ATOM Pa3INyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MAaTEMaTHIECKOE BhIpAXKEHHE.

® TPHUBOJUTH MPUMEPHI MPAKTHUECKOTO MCIIONBb30BaHUS (PU3MUECKUX 3HAHUN O 3JIEKTPOMArHUTHBIX
SIBIICHUSX

e pelaTh 3a/1a4H, UCMONB3Ys (PU3NYECKUE 3aKOHBI (3akoH OMa ISl ydacTKa IernH, 3akoH Jxoyns-
Jlenma, 3aK0H TPSMOJIMHEHHOTO PACIPOCTPAHEHHS CBETA, 3aKOH OTPAKCHHUSI CBETA, 3aKOH MPETOMIICHUS
cBera) M (OpMYIbl, CBSA3bIBAIONIME (U3UYECKHME BEIUYMHBI (CHIa TOKA, AJIEKTPUYECKOE HAMPSIKCHHE,
ANEKTPUYECKOE COIMPOTUBIICHUE, YIEIbHOE COMPOTUBICHHE BEIIECTBA, padoOTa SIEKTPUUECKOTO IOJs,

MOIIIHOCTHh TOKa, Q)OKYCHOG PacCTOAHNUC U ONTHYCCKAA CHUJIa JIMH3bI, CKOPOCTb JJICKTPOMAIrHUTHBIX BOJIH,



JUTMHA BOJIHBI M 9aCcTOTa CBETa, JOPMYIIBI pacueTa dJIEKTPUIECKOTO COMPOTUBIICHUS IPU TIOCIIEI0BATEIIEHOM
U TIapaJUIebHOM COCJAMHEHHWH IMPOBOJHUKOB): HAa OCHOBE aHAJM3a YCIIOBHS 3a/layd 3allMCBhIBATh KPAaTKOE
YCIIOBUE, BBIACIATh (U3MUYECKUE BEIMYMHBI, 3aKOHBI W (HOPMYIBI, HEOOXOIUMBIC Ui €€ peIIeHUs,
MIPOBOMTH PACUEThl U OIICHUBATH PEAIbHOCTh MMOJIYYCHHOTO 3HAYCHUS (PU3NUECKON BETMUNHBL.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHTbHCS:

® UCNONBL306AMb  3HAHUA 00 2NEKMPOMASHUMHBIX ABNEHUAX 6 NOBCEOHEeBHOU JHCUSHU  OJif
obecneuenusi Oe30nAcCHOCMU Npu 00pawjeHUU ¢ NpUdOPaMu U MEeXHUYECKUMU YCMpPOUcmeamu, OJis
COXpaneHust 300P08bsL U COONIVOCHUSI HOPM IKOJOSUYECKO20 NOBEOeHUsl 8 OKpYJicalowell cpede;, NpUugoouns
npuMepbl GIUAHUS INEKMPOMASHUMHBIX UZTYYUEHUU HA JHCUBbIE OP2AHUZMYL,

® pasiuuams 2paruybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 8ceobwull xapakmep
@dyHOaMeHMANbHBIX  3AKOHO8  (3AKOH — COXPAHEHUs.  JNeKMpUYecKo2o 3apsaoa) U  02PAHUYEHHOCMb
UCNONIL308AHUS YACHBIX 3aKOHO8 (3akoH Oma 0ns yuacmka yenu, 3akoH Jocoyna-Jlenya u op.),

® UCNONBL306AMb  NpUeMbl NOCMPOEHUs  (uauyeckux Mmooenel, Noucka u QGopmyIuposKu
00KA3amenbCme  BblOGUHYMbIX ~ 2UNOME3 U MEeOPemudeckux 6bl60008 HA OCHOBE  IMNUPUHECKU
VCMAHOBNEHHBIX (haKmos;

® HAxo0umv a0eK8amHyo NpeodsloNCeHHOU 3a0ade Gu3ULecKyio Mooeib, paspeulams npooiemy Kax
HA OCHOBe UMEIOUWUXCSL 3HAHULL 00 31eKMPOMACHUMHBIX S6IEHUAX C UCNOTIb30BAHUEM MAMEMAMUYECKO20
annapama, max u npu NOMowu Memooo8 OYeHKU.

KBaHTOBbBIE SIBJICHUSI

BbInycKHUK HAYYMTCS:

® DACIO3HABAaTh KBAaHTOBBIC SIBIICHUS W OOBSICHATHP HAa OCHOBE HMMCIOIIMXCS 3HAHWNA OCHOBHBIC
CBOMCTBA MM YCJIOBUS MPOTEKAHUS ITUX SBJICHUI: €CTECTBEHHAs M MCKYCCTBEHHAs PaJuOaKTUBHOCTD, O-,
B- ¥ y-u3mydeHus, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTpa U3TyICHHS aTOMa;

® OMKCHIBATh H3YYCHHBIC KBAHTOBBIC SIBIICHUS, HWCIONB3Yys (PU3NYECKUE BEITHMYHUHBI: MacCOBOE
9HCII0, 3apSA0BOE YHCIIO, TIEPHUO/ IMOTypaciaa, SHeprus (JOTOHOB; MPU OIMMMCAHUU TPABHILHO TPAKTOBATH
(GU3HYECKUN CMBICTT HCIIOJIb3YEMBIX BEIUYHMH, WX OOO3HAYCHHS W CIUHUIBI H3MEPCHUS;, HaXOIUTh
(bOpMyIIbI, CBSI3BIBAIOIINE JNaHHYIO (U3MUYECKYIO0 BETHYHUHY C IPYTUMU BEIHMYMHAMH, BBIUUCISTH 3HAUCHUE
(bu3MYECKOI BEIUYNHBI;

® AHAIM3UPOBATH KBAHTOBBIC SBJICHUS, HCIONB3ySd (U3NYECKUE 3aKOHBI U TOCTYNATHI: 3aKOH
COXPAaHEHHUS SHEPTUU, 3aKOH COXPAHEHHS JJEKTPHUUECKOTO 3apsija, 3aKOH COXPaHEHHs] MacCOBOTO YHUCIA,
3aKOHOMEPHOCTH W3JIyU4eHHs] W TIOTJIONICHUS CBETa aTOMOM, IPH JTOM pa3ndarh CIOBECHYIO
(OpMYIIMPOBKY 3aKOHA M €r0 MAaTEeMaTHIECKOE BEIPAKEHUE;

® pa3IMyYaTh OCHOBHBIC MPH3HAKU IUIAHETAPHOW MOJICIM aToMa, HYKJIOHHOH MOJIENH aTOMHOTO
AIpa;

® TPUBOIUTH TPUMEpPHl  TPOSIBIICHUS B  TPHPOJE W  MPAKTHYECKOTO  HCIOJIH30BAHUS
PaIMOAKTUBHOCTH, SAEPHBIX U TEPMOSACPHBIX PEAKIIHiA, CIEKTPAILHOTO aHATN3a.

Bbll'lyCKHI/lK IMOJYYMT BO3MOKHOCTD HAYYUTHCH:



® UCNONbL306AMb NOLYYEHHbIE 3HAHUA 8 NOBCEOHEeBHOU JHCU3HU Npu 0bpawjeHuu ¢ npubopamu u
MEXHUYECKUMU YCMPOUCMBAMU (CHeMYUK UOHUSUPYIOWUX YACMUY, 003UMEMmp), Ol COXPAHEHUsl 300P06bsl U
COONI0OEHUsL HOPM IKOJIOSUHECKO20 NOBEOCHUs. 8 OKpYcalowell cpeoe,

®  COOMHOCUMb IHEP2UIO CE5A3U AMOMHBIX 0€p C 0epeKmom Maccol;

® PUBOOUMb NPUMEPLI BIUAHUSA PAOUOAKMUBHLIX UTYYEHUU HA JHCUBbLE OP2AHUBMbL, NOHUMAMb
NPUHYUN 0eticmeust 003UMempa U paziudamy YCio8Uus €20 UCNOIb308AHUS,

® NOHUMamb  9KOJO2UYECKUe  Npobiemvl,  B03HUKAIOWUE NPU  UCNOIb30BAHUU  ATNOMHBIX
INEKMPOCMAHYUU, U NYMU peuwleHuss 3Mmux npooiem, NepcneKmusbl UCNOIb308AHUS YNPABISAEMO20
MEepMOSOEePHO20 CUHME3A.

DJieMeHThI ACTPOHOMHU

BbeInyCKHUK Hay4uTCH:

e yKa3bIBaTh Ha3BaHWs TUIaHeT COJIHEYHOW CHCTEMBI; Pa3jiMvaTh OCHOBHBIC MPU3HAKU CYTOYHOTO
BpallleHus 3Be34Horo Heba, ABmxenus Jlynol, ComHIa U MJIaHET OTHOCUTENILHO 3BE3/I;

® TIOHMMATH PA3THUHUS MKy TSIIMOICHTPUICCKON U TEOIICHTPUICCKON CHCTEMaMH MUPA;

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHTbHCS:

® yKazvleams 0Owjue CEOUCMEA U OMAUYUSL NIAAHEeM 3eMHOU SPYNnbl U NIAHeM-2USAHMO8, MAbIX
men ConHeuHou cucmemsl U OONbWUX NIAHEeM, NOJb308AMbCS KAPMOU 36€30H020 Heba npu HabI0OeHUsxX
36€30H020 Heba,

®  pazIuUams OCHOBHbIE XAPAKMEPUCTUKU 36€30 (Dasmep, yéem, memMnepamypa) cOOmHoOCUmMb yeem
38€300bl C ee memMnepamypotl,

®  pasiudanib cunomesvl o npoucxoofcdeHuu Conneunoti cucmembol.



CoaepikaHMe y4eGHOro nmpegMeTa

dusuka ¥ pusnyecKue MeToAbl U3YyUYeHHU s MPUPOIbI

®uznka — Hayka o npupoje. Ousudeckue tena u siBieHua. Habmonenue u onucanue pu3nyecKux
apiieHuil. dusnueckuii sxcriepuMeHT. MoienpoBaHue sBJIEHUN U OOBEKTOB IIPUPOABI.

@u3NYECKUEe BEIIMYMHBI U UX U3MepeHHue. TOYHOCTh M MOrPEeIHOCTh U3MEpEHnd. MexayHapoaHast
CUCTEMA EIMHULI.

®usnueckue 3aKOHbl U 3aKOHOMepHOCTH. Pu3uka u TexHuka. Hayunelii meron nosznanus. Poib
¢u3uku B GOPMHUPOBAHNHU €CTECTBEHHOHAYYHOU T'PAMOTHOCTH.

Mexannuyeckue siBJIeHUs

Mexannueckoe JBIkeHHe. MaTepuanbHasi TOUKa Kak Mojenb (pusndeckoro tena. OTHOCUTENbHOCTD
MeXxaHuueckoro aBikeHus. Cucrema orcyera. DuU3NYECKUE BEIMYUHBL, HEOOXOTUMBIC Ui OIMHCAHUS
JBIDKEHUS. U B3aUMOCBSI3b MEXIYy HUMH (IIyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, BPEMs JBHKCHUS).
PaBHOMEpHOE M paBHOYCKOPEHHOE IPSIMOJMHEHHOE NBHKEHHE. PaBHOMEPHOE NBM)KEHHME IO OKPYKHOCTH.
[TepBriit 3akoH HeproToHa W uHepiusa. Macca tena. [notHocts BemecTBa. Cuna. Enunuiel cuisl. Bropoit
3akoH Herotona. Tperuii 3akon Hpiorona. CBobogHoe magenue Ten. Cuia TSXKECTH. 3aKOH BCEMHUPHOIO
tarorenus. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocTs. CBsI3b MeX 1y CHIION TSDKECTU U Maccou
tena. JJlunamomerp. PaBHozelicTBytonas cuna. Cuna Tpenus. Tpenue ckonbxenus. Tpenue nokos. Tpenue
B IIPUPOJIE U TEXHUKE.

Nmnynec. 3akoH COXpaHEHUs WMITylbca. PeakTuBHOe aBrkeHHe. MexaHuyeckas pabora.
Moutnocts. Oneprusi. [loTeHnuanbHass W KuHeTWdeckas oSHeprus. [lpeBpaiieHue oIHOro BHUAA
MEXaHMYECKOI 3HEePTUuu B APYroil. 3aKoH COXpaHEHUS MOJHONW MEXaHUYECKOMN SHEPTUH.

IIpocTble MeXaHU3MBIL. YCIOBUS PaBHOBECHsS TBEPAOIO Tela, MMEIOLIErOo 3aKpEIICHHYI OCh
NBHKEHU. MOMEHT cuibl. [lenmp masxcecmu mena. Peiuar. PaBHoBecue cui Ha peryare. Pelyaru B TEXHHKE,
obITy U mpupoje. [loaBmkHbIe ¥ HEMOABWXKHBIE OMOKU. PaBeHCTBO paboOT MpU MCHOIB30BAaHUU MPOCTHIX
MEXaHU3MOB («30J10TO€ MTPaBUII0 MeXaHUKNY). KoadduimenT none3Horo neicTBus MEXaHU3MA.

JaBnenue tBepabIx Ten. Equnuisl uamMepenus nasiaeHus. CrocoObl n3MeHeHus AaBiieHus. J(aBnenue
xuakocted u razoB 3akoH I[lackans. [laBneHue >KMIKOCTH Ha JHO M CcTeHKH cocyna. CooOmiaromuecs
cocynsl. Bec Boznyxa. AtmocdepHoe naBienue. M3mepenue armocheproro nasinenus. Onsit Toppuueniy.
bapomerp-anepoun. AtmocdepHOe naBle€HHME HA pPa3IMYHBIX BBICOTaX. | MApaBIMYECKHE MEXaHU3MBI
(nmpecc, Hacoc). JlaBieHue ®KUAKOCTU U Ta3a Ha MOrpy>KEHHOE B HUX Teslo. ApxumenioBa cuia. [lnaBanue ten
u cynoB BosayxormiaBanue.

Mexannueckue konebanus. [lepuon, yactoTa, ammuuTtyna konebanuil. Pesonanc. Mexanndeckue
BOJIHBI B OJJHOPOJHBIX cpeaax. /[nvHa BOJIHBI. 3BYK Kak MEXaHUYecKas BOJHA. | pOMKOCTH M BBICOTA TOHA
3ByKa.

TemnoBble IBJICHUSA

CrtpoeHue BemecTBa. ATOMBI U MOJIeKyIbl. TermoBoe qBUkKeHHE aTOMOB U MoJiekyl. uddys3us B

ra3ax, XHJAKOCTAX M TBEpPAbIX Tenax. bpoynosckoe oOeudicenue. BzaumopeicTBue (NMPUTSDKEHUE WU



OTTaJKMBaHUE) MOJIEKYJI. ArperaTHble COCTOSHMS BemiecTBa. Pasnmuume B CTpPOEHUM TBEPIBIX Te,
SKUIKOCTEHN U ra3oB.

TennoBoe paBHoBecue. Temneparypa. CBsizb TeMIepaTypbl CO CKOPOCThIO XaOTUYECKOTO JBUKCHUS
gactull. BHyTpenHsis sHeprus. Pabora u Teruionepenada Kak CriocoObl M3MEHEHHSI BHYTPEHHEH >HEpPrUH
tena. TemnonpoBogHocTh. KonBeknus. M3nyudenue. llpumepsl Temsonepenau B HNPUPOJAE U TEXHHKE.
KonnuecTBo TemnoTel. Y aenbHas TEIUIOEMKOCTb. Y IeJIbHas TEIUIOTa CrOpaHus TOIUIMBA. 3aKOH COXPaHEHUs
U TpPEBpAIlEHUS HHEPrUM B MEXAHUMYECKUX U TEIUIOBBIX Ipoleccax. l[lnaBieHne u oOTBepIeBaHUE
KPUCTAJUTMYECKUX TeJl. Y AelibHas TeruioTa IuiaBieHus. Mcnapenue u konaencamus. [lornomenue snepruu
IIPU UCIIAPEHUH KUJIKOCTH U BBIJEJIICHUE €€ NpU KOHAeHcaluu napa. Kunenue. 3aBUCHMOCTb TeMIEpaTypbl
KHUIIEHUA OT JaBJeHUs. Y IenbHas TeIioTa napooOpa3oBaHus U KoHAeHcauuu. BrnaxHocTs Bo3nyxa. Pabora
raza npu pacmumpeHun. [IpeoOpa3oBaHusi SHEPTHH B TEIUIOBBIX MamlnHaX (MapoBas TypOWHA, IBHTaTEIb
BHYTPEHHETO CropaHus, peakTuBHbIA apuratenb). KIIJl TernoBoit mammHbl. Jxonozcuueckue npobdiemvl
UCNOIb308AHUSL MENJIOBLIX MAUUH.

DJIeKTPOMArHUTHBIE SIBJICHHUS

Onexrpu3anust (pu3ndeckux Tei. B3zamMopelicTBue 3apsHKEHHBIX Tel. J[Ba pona IIeKTPpUYECKUX
3apsAoB. J[emMMOCTh 3JIEKTPUUECKOTO 3apsiia. DJIEMEHTAPHBIM SICKTPUUYCCKUN 3apsil. 3aKOH COXpaHEHUS
ANEKTPUYECKOro 3apsaa. lIpoBogHMKM, MONYNPOBOJHHUKM M H3OJSITOPBl 3JIEKTPUUYECTBA. IJIEKTPOCKOIL.
DJeKTpUUecKoe IMoyie Kak OcoObld BuA Matepuu. HanpsoicennHocmv snekmpuuecko2o nons. JleiicTBue
AJIEKTPUYECKOT0 TMOJs Ha dJIeKTpuueckue 3apsansl. Kowoewcamop. Ouepeus 21eKmpuyeckoz2o noJis
KOHOeHcamopa.

ONeKTpUuecKuil TOK. VMICTOUHMKK 3JEKTPUYECKOTO TOKA. JJIEKTPUYECKas LIelb U €€ COCTaBHbIC
yacTi. HampaBnenue u neWCTBUS 3JIEKTpUUYECKOro Toka. Hocutenu 3nekTpuueckux 3aps/ioB B METajllax.
Cuna Toka. DJEKTPUYECKOE HaIpsOHKEHUE. OJIEKTPUUECKOE COMPOTHUBIICHHE MPOBOJHUKOB. ENMHUIIBI
COTPOTHUBIICHUS.

3aBUCUMOCTD CHJIBI TOKA OT HampskeHus. 3akoH OMa Juisl yyacTka 1enu. Y AeIbHOE CONPOTUBIICHUE.
Peocratsl. [locnenoBarenbHoe coenMHEHNE MPOBOAHUKOB. [lapannensHoe coequHeHrne MPOBOIHUKOB.

PaGota »iexkTpuyecKoro TOJA MO TMEPEMENIEHHUI0  AJICKTPUYECKUX  3apsaoB. MOIIHOCTH
AJIEKTPUYECKOTO0 TOKa. HarpeBaHwe NPOBOAHUKOB JIIEKTPUUYECKUM TOKOM. 3akoH Jlxoynsa - JleHma.
DeKTpUUECKre HarpeBaTEeNIbHBIE H OCBETUTENbHBIE MPHOOPHI. KopoTkoe 3aMbIkaHue.

MarnutHoe nonie. UHAyKIIMg MarHuTHOTO 1oJisi. MaruutHoe nosie Toka. OnsIT Dpcrena. MaruutHoe
MOJIE€ TTOCTOSTHHBIX MAarHUTOB. MarHuTHoe mosie 3eMJIM. DJIEKTPOMAarHuT. MarHuTHoe Moje KaTyIIKU C
TokoM. [IpuMeHeHHe »>JIeKTpOMarHuToB. JlelicTBME MAarHUTHOTO TIOJS HA TPOBOJHUK C TOKOM |
JBIDKYIIYIOCS 3apsbkeHHYro vactuny. Cuna Amnepa u cuna Jlopenya. DnexTpolBuUrarenb. SIBineHue
AJEKTPOMArHUTHOM MHAYKIUsA. OnbiTel Dapanes.

DNeKTpoMarHuTHeIe Kojiebanus. Konebamenvuoiii konmyp. Inekmpozenepamop. llepemernulii mox.

Tpancgpopmamop. llepenaya 37IEKTPUUYECKON SHEPTHMU Ha PACCTOSHUE. DJIEKTPOMATHUTHBIE BOJHBI U HX



cBoOcTBa. [Ipunyunst paouocesasu u menesuoenus. Bnusnue 21eKmMpoMAacHUMHbBIX USTYYEHUL HA JHCUBble
Op2aHu3Mbl.

Cer — anekrtpomarHuTHble BojiHA. CKOpocTh cBera. VMICTOYHUKHM cBeTa. 3aKOH MIPSIMOJIMHEWHOIO
pacnpocTpaHEHHE CBETAa. 3aKOH OTpaxkeHMsl cBeTa. [limockoe 3epkano. 3akoH npenomiieHus cBera. JIMH3bI
@DoKyCcHOE pacCTOSHME M ONTHYecKas cuia JHH3bL. M300pakeHue mpeameTa B 3epKaje M JIMH3E.
Onmuueckue npubopsi. 'na3z kak ontuueckas cuctema. [lucnepcusi csera. Mumepgepenyus u ougpaxyus
ceema.

KBanToBbI€ iBJICHUS

Crpoenue atomoB. [InanerapHas monens aroma. KBaHTOBBIN XapakTep MOTJIOMICHUS U HUCIyCKaHUs
cBeTa aToMamu. JInHeJaTbie CIEKTPHI.

Omnsitel Pesepdopna.

CocraB aromHoro siapa. [IpoToH, HEHTPOH U 3JEKTPOH. 3aKOH DHHILITEHHA O MPONOPLHUOHAIBHOCTH
MacChl W DJHEpruu. Jleghekm macc u 3Hepeus cesa3u amomuvix s0ep. PaamoaktuBHOCTH. Ilepuon
nonypacnana. Anbeda-uznyuenue. bema-uznyuenue. I'amma-uznydyenue. Snepusie peakuuu. McToOuHUKH
sHeprun ConHua u 3Be3A. SlnepHas »sHepreTuka. JIkxorozuyeckue npoodaremvl pabomvl amoOMHbIX
anekmpocmanyuti. Jlosumerpus. Bausnue paouoakmusHvlx uU3nyueHuil Ha HCUuble Op2aHu3Mul.

Crtpoenue u 3BoJionus Beesennoit

['eoneHTpryeckass ¥ TeNUOLIEHTPUUYECKass CUCTeMbl mupa. Dusnueckas Mpupoaa HEOECHBIX Tel
Conneunoii cuctemsl. [Ipoucxoxnenue Comueunoil cuctembl. Pusmueckas npupona CoiHIa U 3BE3.

Crpoenue Beenennoit. OBomonust Becenennoii. 'nnoresa bonbiioro B3pbiBa.



TemaTH4yeckoe JiIaHMpoOBaHUE

7 KJIacc

OcHOBHBIE BU/IBI YICOHOU IEATEILHOCTH YUAIIHXCS

MeTtanpeameTHble pe3ynbTaThl

Temarnueckoe
Perynstuubie YV /]|
HeleYY /] Hble YVY ]|
[IpuBOaUTE IPUMEPHI
¢buznyeckoro rena,
SIBJICHUSI, pa3JIM4aTh
OtcrauBas cBOIO
BEILIECTBO U TEIIO. AHaJIU3upoBaTh,
duszuka — HayKa CpaBHUBATS [InanupoBaTh CBOIO ||TOUKY 3pEHUS,
0 MpUpoJIe ’ WHIUBUAYaAIbH MIPUBOJIUTH
pHp Ornpenenurs 1eHy KIIACCU(UITUPOBATH U JIBHILY Yo PHBOI
00pa3oBaTeNbHYI0  ||apTyMEHTHI,
JIJICHUS ¥ TIOTPEIIHOCTb. |[000011aTh
(4 gaca) TPACKTOPHIO. MOATBEPKIas UX
W3YYCHHBIC IOHSATHUS
bakramu
Omnpenensats 06beM
KHUKOCTHU C TTIOMOIIBIO
MEH3YPKH.
[IpuBOIUTE IPUMEPBHIL,
JTIOKa3bIBAIOIINE
CYLIECTBOBAHHE
MOJIEKYJI; OIIPEACIIATD
COCTaB MOJIEKYJI; peniaTh
KaueCTBEHHBIC 33/1a41 Ha
1-e monoxenue MKT.
Onpenendars pazme
peA p p BriaBurates Bepcuu
MaJoro Tena.
[IpoexTupoBanue u |[peuieHus npooaemsl, |YMeTh
MIPOBE/ICHHE 0CO3HaBaTh MpHU3HABaTh
Pemarh kauecTBeHHBIE .

Crpoenue HaOIIOCHUS KOHEYHBII OIMKUOO0YHOCTh
BEIIECTBA SAIATH Ha JARHOe MPUPOHBIX SBIECHUH |[pe3ysbTaT, BEIOUPATh|[CBOETO MHEHUS
nonoxeane MKT; pHp pesy ’ p

C UCTIOJIb30BAaHUEM  ||U3 MPEJIOKEHHBIX  (|(eCTTu OHO
JTIOKa3bIBaTh JIBIDKCHHUE
(6 gacoB) MONEKVIL: HEOOXOTUMBIX CPE/CTB U UCKAaTh TaKoBO) U
Y HU3MEPUTEIIBHBIX CaMOCTOSITEJIbHO KOPPEKTUPOBATh
IKCIIEPUMEHTAIBHO
npuOOpOB. CpeacTBa €ro.
JIOKa3bIBaTh
TTOCTHKEHUS T[EJTH.
3aBUCUMOCTBH CKOPOCTH
muddy3un ot
TEeMITePaTypHl,
OOBSICHSITH CMauNBaHUE
Y KA pHBIC
SIBIICHU.
Pemenne kauecTBEHHBIX
3ajad.
Beiasurates Bepcun
[IpuBOIUTE IPUMEPHI
pelieHus mpooIeMsl, | YMETh B3TVISHYTh
pa3TUYHBIX BUIOB
[IpencraBmsTeh 0CO3HaBaTh Ha CUTYAITHIO C
JIBWOKeHHE 1 TIBUKCHUS, . .
o . UH(OPMAIIHIO B BUJIE |[KOHEUHBIH WHOW MO3UIUU U
B3aMMO/ICICTBHE |MaTepUATbHON TOUYKH,
KOHCIIEKTOB, Ta0JIHIL, ||pe3ysIbTaT, BHIOUPATh||I0rOBAPUBATHCS C
Ten (23 gac). JTIOKa3bIBaTh
cxeM, rpauKoB. U3 MPEAJIOKEHHBIX  ||JIFOIbMH WHBIX
OTHOCHUTEJILHOCTh

JBIKEHUS, TTYTH,

CpE€ACTB U NCKATb

CaMOCTOATCIIbHO

TO3UIINH.




TPAaeKTOPHUH.

[TpumensaTs Gpopmymsl
CKOPOCTH, OTIMCHIBATh
JBIDKEHHE 110 rpaduKy
CKOPOCTH, OTIPENIEIIATh
CKOPOCTb TI0 TpaduKy,
CTPOUTH rpaduk
CKOpPOCTH U JBH)KCHUS;
HEePEBOANTH €IMHUIIBI

U3MEPEHUS CKOPOCTHU B
CH.

Pemrate 3amaun Ha
JaHHbIE (HOPMYJIBL.

Pemrats rpaduueckue
3aayH.

CpaBHHBATh MaCChI TeJl
MIPU UX B3aUMOJICHCTBUU.

[IpuBoIUTH MpUMEpPHI
JBUKCHHSI 10 HHEPIUY;
peliaTh 3aa4u 1o TeMe.

Omnpenensts MIOTHOCTD
1o TabuIe; MepeBOAUTh
€IMHHUIIBI TNIOTHOCTH B
CH.

Pemars 3agaun 1 u 2
YPOBHEM Ha pacyeT
MJIOTHOCTH, MacCHhl,
o0beMa; paboTtath ¢
TaOJIMYHBIMU JAHHBIMHU.

Pabotats ¢ Becamy,
MeH3ypKkou. [IpoBoanuTs
pacueT IIOTHOCTH U
paboTath ¢ TabIUIEeH
IJIOTHOCTH.

3anauu 2 ¥ 3 ypoBHL.

Tlonp3oBarscs
JTUHAMOMETPOM.

I'padpmuecku nzoOpaxarsb
CHITYy U HAXOJTUTh
PaBHOJICMCTBYIOLLYIO
HECKOJIBKHX CHJI.

N3o6paxath
rpagu4IecKu CUITy

CpeacTBa
JOCTHUIKCHUA 1ICIIN.




VIIPYTOCTH, €€
PacCUUThIBATD,

U3MEPSTh.

I'padmyecku n3o0paxarsb
CHITY TSDKECTH U
pacCcUMTHIBATH €€.

Pasnuuarte maccy Tena u
BEC TeJa; ONpeIeisTh
BEC TeJa ¢ TTOMOIIbIO
JTMHAMOMETPA,
rpaduyuecKky u300paxarhb
BeC.

I'panynpoBath npyKuHy
U U3MEPSTh CUJIBI
JMHAMOMETPOM.

N3o06paxath
rpaduyecKu CUITy
TPEHMU, U3MEPSTD CUILY
TPEHHUSL.

JlaBnenue
TBEP/BIX TE,
JKUIKOCTEH 1
ra3os (20 gac).

Pemars kauecTBEHHBIE
3a7a4M; SIKCIEPUMEHT I10
ONPEACIICHUIO 1aBIECHUSA
Opycka.

Pemars kauecTBEHHBIE
3a7a4M; IPOBOJAUTH
OITBITHI HA 3aKOH
ITackans.

Pemarp kauecTBEHHBIE
3aJ1a4uM; IPUBOJIUTH
IIPUMEPBI IPUMEHEHMS
aKBaJlaHTa U TITyOMHHBIX
anmnaparos.

Pemrats pacuerHsie
3amauu | u 2 ypoBHs.

[TpuBOIUTE MpUMEPHI
MIPAKTUIECKOTO
MIPUMEHEHHUS
COOOIIAFOIIINXCS
COCY/IOB.

ITonp3oBaThCs
0apoMeTpOM-aHEPOUIOM.

Pemmenue kauecTBEHHBIX
3amay.

IIpoBenenue omnsITa.

YcraHaBiuBaTh
MPUYUHHO-
CJIEICTBEHHEBIE CBI3H.

IIpoBoauTh
CaMOKOHTPOJIb.

YMeHue BeIIEIATh
[JIaBHOE.

YMeTh eaaTth
BBIBOJI.

[InanupoBaTh CBOIO
WUHIVBUAYAJIBHYIO
00pa3oBaTeNIbHYIO
TPACKTOPHIO.

Yunutecsa
KPUTUYHO
OTHOCHUTLCS K
CBOEMY MHEHHUIO,
YMETh
MPU3HABATh
OIITMOO0YHOCTE
CBOEr0 MHEHUS




Tlonp30BaTnCA
MaHOMETPaMHU.

OObscHEeHrEe TPUYUHBI
BO3HUKHOBEHHUS
apXUMEJ0BOM CHIIBI.

Onpenensarsb CUy
Apxumena. Pabora c
TaOJIULIEH;

BrrsscHaTh yCJ1I0BUA
I1aBaHus TCI.

Pemrare 3agaun 1 u 2
YPOBHSI.

Pemarp kauecTBEHHBIE
3a/1a4y Ha BUJBI U
IIPEBPALLCHUS
MEXaHUYECKON IHEPTUN.

N306paxaTs ppruar

Ycra"HaBiuBaTh
MPUYUHHO-
CJIEICTBEHHBIE CBS3H.

DHeprusi. rpau4ecKu; OnpenesiTh JlaBaTh OLIEHKY
Pa6ora. IJIEYO CHJIBL. VYMeHue NpoBOAUTh  ||[CBOUM JINYHOCTHBIM ||YMeETh paboTaTh B
MouHoCTb dopMmyInpoBaTh OTIBITHL, JENIaTh KayecTBaM M YepTaM |MaJIbIX rpymnmnax
(144acos). yCIIOBUE PaBHOBECUE BBIBOIbI, 0000IIIaTh. |[XapakTepa
phlyara.
IIpoBoauTh
BbINOMHATE ONBIT U CaMOKOHTPOJIb.
IIPOBEPUTH YCIIOBHE
paBHOBECHE pblyara.
[IpuBOIUTE IPUMEPHI
IIOJIE3HOM U 3aTPAaYE€HHOU
paboTHI.
Hrorossre
(3 yaca)
8 kiacc
OcHOBHBIE BUIbI YU€OHOH EATEIHOCTH YUALTUXCS ‘
Temarnueckoe ‘ MeTtanpeamMeTHbIE pe3ynbTaThl ‘
TTaHNPOBAHNC HpenmeTHble NeHCTBUA | [TosnaBaTenbubeYY | PerynaTtusmble || KoMMyHHKATHBHBI
i YV e YV
YMETb U3MEHATH Paborats ¢ kauroi, |[@opmynupyrot [Inanupyror
BHYTPEHHIOIO SHEPTHIO |[IPOBOIUTH MIO3HABATENBHYIO  ||00IIKE CTIOCOObI
Tea pa3IM4YHbIMU HaOII0ACHUS. 1I€J1b, COCTABIIAIOT  (|pabOTHI.
«Tennosble Croco0amH. Ij1aH 1 Hcnonbs3yror
sBICHUS (23 YcraHnaBnuBarth IIOCJIE0BATENBHOCT ([a/IeKBaTHBIE
Jaca). YMeTh 00BACHATH [IPUYUHHO- b JICUCTBUI B S3BIKOBBIC
pa3IMYHbIE BUJIbI CJIEICTBEHHBIE CBSI3HU. |COOTBETCTBUU C CpeAcTBa s
TeIIoTIepe1auu Ha HEH. 0TOOpaKeHHS

ocuoBe MKT u

VYMeThb

CBOMX YYBCTB,




00BACHATH
PUMEHEHUE
pa3IMYHBIX BUJOB
TEIUIONIEPEIaUH.

VYMeTh pacCUnUTHIBAThH
BHYTPEHHIOIO
SHEPIHUIO.

YMeTh u3mepsTh
TEMIEPATYPY.

PaccuuThIBaTh
KOJINYECTBO TEIUIOTEL.

YMeETb OIpenesaTh
yJIeIbHYIO
TEIIOEMKOCTb
TBEPJOTO Tela.

HpI/IMeHHTb 3aKOH
COXpPAaHCHUA SHCPIUu.

YMeTh IPUMEHSTH
YPaBHEHHE TEIUIOBOTO
OanaHca.

OOBSICHATDH arperaTHbie
COCTOSTHHUS BEIIECTBA
Ha ocHoBe MKT.

ITons3oBaThCs
Ta0IMIIaAMU,
paccUMTHIBATH
KOJIHUYECTBO TEIIOTHI
MIPH JTaHHBIX (a30BBIX
nepexojiax, 0ObsICHATh
IIPOLECCH] HA OCHOBE
MKT.

ITonp3oBaThCs
TabIuIamMu, OObsICHITh
MPOIIECCHI HA OCHOBE
MKT.

YMeTb U3MepsATh U
paccuuThIBaTh
BJIAKHOCTh BO3]lyXa.

OOBsICHATH paboTy
TypOUHBI,
paccuntbiBath KI1J]
TEIUIOBBIX JBUTATENEH.

WHTEPIPETUPOBATH.

YMeTb IpOBOAUTH
9KCIEPUMEHT.

YMers 0000111aTh.
OpraHu3oBbIBaTh U
MIPOBOHTH

CaAMOKOHTPOJIb.

YMeTrb paboTath 1o
AITOPUTMY.

CraBsaT yueOHYIO
3a/a4y Ha OCHOBE
COOTHECEHHSI TOTO,
YTO YK€ U3BCCTHO U
YCBOEHO, M TOTO,
4TO emle
HEHM3BECTHO

MBICJIEN U
noOyXKIeHUH.

Vyarcs
apryMEeHTHUPOBAThH
CBOIO TOUKY
3peHusi, CIIOPUTH U
OTCTauBaTh CBOIO
MTO3UIUIO
HEBPaXICOHBIM
17151 OIIIIOHEHTOB
obpazom

DNEeKTpUYECKUe

HOHpGI[eJIHTB 3HAKU

HPaGOTaTb C KHUTOH, HHpI/IHI/IMaIOT u

‘ ‘yanCSI




SIBJICHU S

(29 uacos).

PIIEKTPUICCKUX
3apsiioB
B3aMMO/ICUCTBYIOIIHNX
TEIL.

YMeTh onpeaessiTh
KOJINYECTBO
9JICKTPOHOB B aTOME,
YKCJIO TPOTOHOB U
HEUTPOHOB B SI/pE,
COCTAaBJIATH SIJICPHbBIC
peaKIvu.

OOBSICHATH
pacmpeneneHue
IIEKTPUYCCKUX
3apsI0B MPU
pa3IMYHBIX CIIOCO0ax
JJICKTPU3AIIHH.

M3o0paxaTh CUIOBBIE
JTMHUU DJIEKTPUYECKOTO
I10JIs1, paCCYUTHIBATH
JIEKTPUYUCCKYIO CHITY.

OOBSICHATDH MPOLIECCHI,
CBSI3aHHBIE C
AIIEKTPUYECKHU
3apsKEHHBIMHU TEJIAMHU.

Onpenensrs
HarpaBJIeHUE TOKa,
OOBSICHATH PabOTy U
Ha3HAuYCHHE
UCTOYHUKOB TOKA.

YepTuthb
AIIEKTPUYECKUE CXEMBI
U cobupatb
IpocTenIne
AIIEKTPUYECKHUE LIETIH.

PaccuuteiBaTh cuity
TOKA U ITOJIb30BaThCS
aMIIEPMETPOM.

Cobupath
AIIEKTPUYECKYIO LIETb U
U3MEPSATH CHITY TOKA.

[Tonp30oBaThCs
BOJIETMETPOM,
pPacCUUTHIBATH
HaInpsHKEHUE.

MTPOBOIUTH
HaOJIIOICHUS.

YcTaHaBiIuBaTh
MIPUYUHHO-
CJIEICTBEHHBIE CBA3H.

VYMeThb
WHTEPIPETUPOBATD.

YMeTb IPOBOAUTH
9KCHEPUMEHT.

YMmeTs 00001m1aTh.
Opranu3oBbIBaTh U
MIPOBOJTUTH

CaMOKOHTPOJIb.

YMmeTh paboTtath 1o
ITOPUTMY.

COXPaHSIOT
MMO3HABATCJIIbHYIO

1eJb, PETYIUPYIOT

nporecc
BBITTOJTHEHHUSI

y4eOHbIX JIUCTBUI.

Oco03Ha0T Ka4eCTBO

Y YPOBEHb
YCBOCHMSI.
Brigensior u
OCO3HAIOT TO, YTO

y)KE YCBOCHO M 4TO

ellle TTOUIEKUT
YCBOEHUIO

apryMEHTHPOBATh
CBOIO TOUKY
3peHusi, CHOPUTH U
OTCTauBaTh CBOIO
MIO3HIUIO
HEBPAXICOHBIM
JUISL ONTIOHEHTOB
obOpa3zom.

PaGoratot B
rpymre,
YCTaHABIIMBAIOT
paboure
OTHOIICHUS,
ydaTcst

3¢ pexTUBHO
COTPYIHUYATH U
CHoco0CTBOBAThH
IIPOIYKTUBHOU
KOooTepanuu




DJIEKTPOMarHUTHHI
e sBaeHus (5
94acoB)

Cobupath
AIIEKTPUYECKYIO LIETb U
U3MEPSTh
BOJIbLTMETPOM
HaIpsHKCHUE.

PaccunteiBaTh
COTIPOTHUBIICHHUE;
OOBSACHATH, IOYEMY
MIPOBOJIHUK UMEET
CONPOTHUBIICHUE;
OTIPENICTIATh yIeTbHOE
COMPOTHUBJICHUE T10
Ta0JInLIE.

Perate 3agauu Ha
3akoH Oma.

[Tonmp30BaThCH
aMIIePMETPOM,
BOJH)TMeTpOM,
AKCTIICPUMEHTAIBHO
OIIpENEnATh
COTIPOTHBIICHUE
MIPOBOJHUKA.

CpaBHUBaTh
COTIPOTUBIICHUS
MIPOBOJIHUKOB 10 UX
BOJIbT-aMIIEPHBIM
XapaKTEPUCTUKAM.

Onpenensrs
HaINpsHKEHUE, CUITY
TOKa U COIPOTHUBIICHHE
pH
10CJIEI0BATEIbHOM
COCIMHCHUHN
IPOBOJTHUKOB.

Ornpenendarsb
HaATNPSDKEHUE, CUITY
TOKA U COITPOTUBIICHHUE
MIpH MapajieIbHOM
COCIMHCHUHN
MIPOBOTHHUKOB.

PaccuuTsiBaTh paboTy
Y MOITHOCTb TOKa
AKCIEPUMEHTAJIBHO,
AQHAIUTUYECKH.

Onpenensars noJjroca
Mar”Hura, HaHpaBJIeHI/IC
MarHUTHBIX CHIIOBBIX




JTUHUH.

YBeIHMYUBATh
MAarHuTHOE AeHCTBHE
TOKa, OIPEJIEISATh
HaIpaBJIeHUE
MarHMTHBIX CHJIOBBIX
JIMHUH COJICHOUIA.

Onpenensars
HaIpaBJICHUE CUIIbI
Amrepa, Toka,
MarHUTHOTO TI0JIs,
0OBACHATH paboOTy
KHMHECKoTa 1
reHeparopa.

OO0BscHATH paboTy
AIIEKTPOABHUTATENS U
DIIEKTPOU3MEPUTEIHHBI
X IprOOPOB.

[TpumeHsTH
MOJTy4YECHHBIC 3HAHMUS.

CBeTOBbBIE SIBJICHUS

(10 uacos).

Paznnuath HCTOYHUKH
CBCTa.

OOBSICHATD
00pa3oBaHHE TCHU U
MOJTyTeHU, 3aTMEHUSI.

Crpouts X011
OTPaKCHHOTO JTy4a,
0003HauaTh yribl
MaJCHUS U OTPAKCHUS,
CTPOUTH H300pakeHne
peaIMeTa B 3epKaie.

Crtpouth X011
MPEJIOMJIEHHBIX JTy4eH,
OOBSICHATH SIBIICHHS,
CBSI3aHHBIE C
MPEJIOMJIEHUEM CBETA;
0003Ha4yaTh yroiu
MPEJIOMIICHUSI.

Ctpouts nzodpaxeHue
npeaMeTa B JIMH3E,
pacCcUUTHIBATH
(boKyCHOE paccTosTHHE
U ONITUYECKYIO CUITY
JTH3BL.

DKCMEPUMEHTAIBHO
ornpenenars GoKycHOe

YMeTb cpaBHUBATh
YcranaBiauBaTh
MPUINHHO-

CICOCTBCHHBIC CBA3M.

IIpoBoauTh
Ha0JII0/IeHNUS.

BrigensaTs riaaBHOE.
IIpoBonuTh
B3aUMOKOHTPOJIb U

CaMOKOHTPOJIb.

IIpoBonuTh
9KCIIEPUMEHT.

YMeTs 0000111aTh.

CaMOCTOSTEIBLHO
opmyHupyrOT
MO3HABATEIBHYIO
1EeNTb U CTPOSIT
TIEUCTBHUS B
COOTBETCTBHMU C HEH

OOwarores u
B3aUMOJICHCTBYIOT
C MapTHEpPaMu 1O
COBMECTHOM
NEeSITETbHOCTH WK
oOMeHny
uHpopmanuei




paccTosiHue U
ONTHYECKYIO CUILY
JIMH3BL.

OOBsICHATH paboTy
rJ1a3a; Ha3HA4YEHUeE U
JICCTBUE OYKOB.

Htoroseie 4 yaca H H

9 Kkaace
OcHoBHbIE BUBI yYEOHOH AEATEILHOCTH YYaIIUXCS
TemaTtuueckoe ‘MeTaHpe,I[MeTHHe pe3yNIbTaThI
TITaHHpOBAHNC IpenmerHble nefictBus |[TosnasatensubieYV |[Perynatupasie  KoMMyHHKATHBHBI
i YV I e YV/
YMeTh 10Ka3bIBaTh HA
npuMepax
OTHOCUTEIIHOCTD
JBUKEHUS; YMETh Ha
npuMepax pa3inyarh,
ABJIIETCS TEJIO
MaTepuatbHOU TOYKOMN VMeTh BBUIEISTE
?,HH Het. TJIaBHOE, Pa3Nyarh.
Hé\;)eeﬁ’egf;f:gzjiz Ymets npenctaBnath ||CTaBIT yueOHYIO
Pasmiuath myT, nH(pOpMaINIo 3aj1ady Ha
rpaduyecku. OCHOBE
nepeMelieHue,
TPACKTOPHIO. YMeTb paboTaTh 0 |[COOTHECEHHUS
YMeTh ONUChIBATH obpasiy. TOT0, FTO YKe
BHIKEHHE 110 €10 YcraHaBnuBarh U3BECTHO U VYuarcs
FpaduKy u MPUYHUHHO- YCBOEHO, U TOTO, ||OpraHu30BbIBaTh U
3AKOHLL AHATHTHACCKIL CJIEICTBEHHBIE CBS3H. ||4TO €ILE IUIAHUPOBATh
B3auMoeiicTBIS u |[Yvers pemats O3M YMeTh NpUMEHATh HEU3BECTHO. yueOHoe
TEOPETUYECKHE Cnnyaror COTPYJHUYECTBO C
ABHAKCHUS Tell. (34 V1A pasTHIHbIX BHIIOB 3HAHUA Ha IPAKTHUKE. ||CII0CO0 U YUUTEIEM U
) ilfl?\?fril{()l/:};enenﬂb YMmeTs 000011aTh, Pe3yNBTAT CBOMX | CBEDCTHHKAMH .
CKOpOCTb 1 aHAJIU3UPOBATh. neicTBuil ¢ PaGoratot B
R —— Jlormueckoe 3aJJaHHBIM rpymie
YMeTh pacCUMTHIBATH MEIIILTICHHE, 2TaJOHOM,
N — YMeTh COCTaBIISATH 00HapyKUBAIOT
PaBHOYCKOPEHHOTO pacckas 1o IJaHy. OTKJIOHEHUS U
IBHIKOHIIS. YMeTh COCTaBIISATH OTJINYMSL OT
KOHCIIEKT. JTalloHa
Onpenensars UCO, VMerie pab
paboTatb
OOBSICHATD SIBJICHUS, CAMOCTOSTENEHO.
CBSI3aHHBIE C SBJIEHUEM
WHEPLINN.
Onpenensars cuiy.
Ornpenenarb CUITbI
B3aUMO/JICUCTBUS IBYX
TEl.
YMeTh pacCUUTHIBATH




YCKOpPEHHE CBOOOTHOTO
MmaacHus.

OOBSCHATH MPUPOJTHBIE
SIBJICHHSI, CBSI3aHHEIC C
CHUJIaMHU BCEMHUPHOTO
TSATOTCHHSL.

YMeTh onpeaesTh
XapaKTEePUCTUKU
PaBHOMEPHOTO
JIBIDKCHUS Tea 110
OKPY>KHOCTH.

YMeThb BEIBOJIUTH
dbopmyy nepBoi
KOCMHYECKO
CKOPOCTH.
Ornpenenarsb
3aMKHYTYIO CUCTEMY,
MPUMEHSATH 3aKOH
COXpaHEHUS UMITYJIbCa
K 00BSICHCHHIO
SIBIICHH.

YMeTh 00BICHATH
PEaKTUBHOE JIBHIKCHHE
U €ro MpuMeHEeHue.

Mexanunueckue
K0JIe0aHUuA U
BOJIHBI. 3BYK.(144)

YMeTh PUBOIUTH
IpUMEPHI
K0JIe0aTeILHOro
BIKEHUS

YMeTh pa3inyarh
pa3INYHbIC BHUJIbI
MEXaHHUYECKHUX
KoJieOaHMi. YMETh
BBISICHSTH YCIIOBHS
BO3HUKHOBEHHS U
CyIIIECTBOBaHUS
KoJIeOaHHMIA.

YMETh ONUCHIBATH
MpeBpaIlleHle YHEPTUU
pU CBOOOTHBIX
KOJICOaHMSX.

YMeTh CTpOUTH rpaduk,
BBIBOJIUTH ypaBHEHUE
rapMOHHYECKOTO
KoJIeOaHHS.

YMeTh pacCUUTHIBATH
nepuoj KonebaHuu.
YMETh ON1ChIBATh
KoJIeOaHus 10 TpaduKy.
YMeTh 1o
PE30HAHCHBIM KPUBBIM
CpaBHHBATh TPCHUE B
CUCTEMaX; pa3InyaTh
ompeiescHue U
YCIIOBHE PE30HAaHCA.
PasnuyaThk THIIBI BOJIH;

YMETh BHIIIENATH
IJ1aBHOE, CPAaBHUBATD,
pa3nnyarh.

YMeTh
AHaJIM3UPOBATh.
YMETh BBIJICIATD
CYIIIECTBEHHOE.

CraBsaT yueOHyIO
3a7ady Ha
OCHOBE
COOTHECEHUS
TOTO, YTO YKE
W3BECTHO U
YCBOEHO, U TOTO,
9TO eIIe
HEH3BECTHO

Hcnonb3ytor
aJIcKBaTHEIC
SI3BIKOBBIC
cpencTBa Jist
OTOOpaKEHUSI
CBOUX UYBCTB,
MEICIIEN 1
o0y IeHu




paCcCUUThIBATE AJIMHY U
CKOPOCTH BOJIHBI.

YMeTh 0JIb30BaThCs
paBUJIOM OypaBYHMKa U
rpaduvecku
n300pakaTh MarHUTHOE
ToJe.

Penrate 3agauy Ha
pacueT cuiibl AMIiepa u
cuiel JlopeHna.
OOBsICHATH paboTy
TPOMKOTOBOPHTEIIS,
AIEKTPOU3MEPHUTEIHHBI
X TIprOOPOB.

YMeTh 00BSICHATH

VYMeTh COCTaBIATH

KOHCIIEKT. [IpenBocxuiaro
MPUMEHEHUE CUIIbI
YMmeTh paboTath T pe3yabTaT U
JlopeHnna. Hcnons3yror
CaMOCTOSITENIbHO. YpOBEHb
YMeTh NpUMEHATh . ||amexBaTHbBIE
YMmers YCBOEHHUS (KaKoi
3aKOHBI K PELICHUIO S3bIKOBBIE
aHaAJIM3UPOBATh, Oyzner
3ajad. CpeacTBa JUIs
UHTEPIPETUPOBATh.  |[pe3yJbTaT?) .
JIeKTPOMArHuTHO ||OOBICHATD SIBICHUS, OTOOpaXKEeHUS
YMeTh BBIICIATD CaMocTosTenbHO
e moJe. (25 4) CBSI3aHHBIE C SBJICHUEM CBOMX YYBCTB,
. TJIABHOE. bopmyIupyroT .
AJIEKTPOMAarHUTHOU MBICIIEH U
YMeTh NpUMEHATh MO3HABATEIbHYIO .
UHAYKIINU. o0y IeHUH.
TEOPUIO HA MPAKTHUKE. ||I€]Ib U CTPOST
OOBACHSITD SIBICHMUS, . PaboraroT B
VYMets aenatb neiCcTBUS B
CBSI3aHHBIE C SBIICHUEM rpymre.
. BBIBOJIBI. COOTBETCTBHHU C
AJIEKTPOMAarHUTHOU .
B — YMeTh CpaBHUBATBE.  ||HEH
YIIUTH. YMmeTs 060011aTh.
Jloka3eIBaTh
YHHUBEPCAIBHOCTD
OCHOBHBIX
3aKOHOMEPHOCTEN
BOJIHOBBIX IIPOLIECCOB
TUTSL BOJIH JTI000H
HPUPOJIBIL.
OOBACHATE BUJ
uHTEepEePEHITMOHHOM
KapTUHBI B
MOHOXPOMaTHYECKOM
CBETE.
Jloka3pIBaTh CI0KHOCTD
YMeTh BBIIEIATD
CTPOEHHS aToOMa;
TJIaBHOE.
OOBSICHATH MOJIEITb
YMmeTh paboTath
aToMa BOJIOpoJa 1o
CaMOCTOSITENIbHO.
Bopy.d Beigenstor u VYuarcsa
. YmMmeTh paboTtath ¢ .
OOBsICHATH CBOMCTBA . OCO3HAIOT TO, NeNCTBOBATH C
Crtpoenue atoma u JIOTIOJTHUTETbHON
U3ITyYEHUS. . 4TO yXkKe Y4ETOM MO3HINH
ATOMHOTO sApa. OObscHATH paboT HTEPATYPOH. CBOEHO M 4YTO  |[Ipyroro u
(21 9) p y YMeTs genatb Y pyr
CYETUHKOB. BBIBOILI €Ille NOJJIEKUT  ||COTIaCOBBIBATh
PaccuuThiBaTh SHEPTUIO VMETE ’ YCBOCHUIO CBOM JICUCTBUSA
CBSI3U U JIe(eKT Macc.
UHTEPIPETUPOBATD.
PaccuuthiBaTh
. YMeTh 000011aTh,
OHEPreTUUECKUN BBIXOJ
aHAJIU3UPOBATh.

SICPHBIX PEAKIUH.




OOBSICHATH
MIPUMEHEHUE SIIEPHOU
SHEPTHH U SJICPHOTO
U3IIy4YCHHUS.

Crpoenne n
IBOJIIOLUS
Bcenennoii. (5 1)

Paznuuarbe OCHOBHBIE
MPU3HAKU CYTOYHOIO
BpAILEHHS 3BE3THOTO
HeOa, nBrkeHus JIyHbI,
ConHiia u 1iaHet
OTHOCHUTEJIBHO 3BE3];
ITonumars paznnuus
MEXIY
TeJIMOLICHTPUYECKON U
reOLICHTPUYECKOU
CUCTEMAaMHU MUpa.

H3BuekaroT
HEOOXOIUMYIO
nHGOPMAIIHIO U3
MIPOCITYIIAaHHBIX

TEKCTOB Pa3JIMYHbIX
KaHPOB, BBIOUPAIOT
CMBICJIOBBIE €IMHUIIBI

TEKCTa U
YCTaHaBJIUBATh

OTHOIICHUA MCXKIY

HHUMU

CraBsaT yueOHYO
3ajayy Ha
OCHOBE
COOTHECEHUS
TOTO, 4TO Y)KE
U3BECTHO H
YCBOEHO, M TOTO,
4TO emle
HEHM3BECTHO

[IposBiisitoT
TOTOBHOCTb K
00CYXICHHIO
pa3HBIX TOUYEK
3peHus u
BbIpabOTKE 001I1ei
(TpymmoBoii)
MO3UIUU

Hrorosoe
noBTopeHue (3 4)




