AHHOTauMs K padoueil nporpamme
no yueoHomy npeamerty «®@usukay» aias 7-9

kjaaccana 2023-2024 yqyeoHblii roj

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO 00IIero o0pa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (henepanbHON padoyel mporpaMMbl BOCIIUTAHUS U
KoHnuenuuu npenonasanus yueoHoro npeamera «Dusukay.

ConmepxaHue mporpaMmbl IO (U3MKE HANpaBlI€HO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH OOYYarOIIMXCS U OPraHu3alMi0 H3y4eHUs
(GU3MKKM Ha JESITENIbHOCTHOW OCHOBe. B mporpamme mo (u3uke y4uTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusl.

[Iporpamma no pu3uke ycTraHaBIMBAET pacHpeiesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUsI MPEIMETHOrO COACpP>KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIIXCs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOU
MOMOILM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®uzrka SBISETCS CHUCTEMOOOPA3yIOIIMM [UJIsl  €CTECTBEHHO-HAYyYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PU3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
MpeNoCTaBsieT HamboJiee SICHble O00pa3lbl NPUMEHEHHS HAyYHOTO METOola
MO3HaHMsI, TO €CTh CII0CO0A MOJIyUYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYyYHOH TPaMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMPEIANOJaracT OBJIAJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCT:

e HAy4YHO OOBSACHATH SIBJICHUS;
e OILICHUBATh U NIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMSI;



e UHTEPOPETUPOBATh  JAaHHBIE WU UCIOJb30BaTh  HAy4YHbIC
JI0OKA3aTEIbCTBA JIS OJTyYEHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA Ha YpOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUS
onpeneniensl B KoHuenmuu mnpenojaBaHus ydeOHOro mnpeamera «Dusnka» B
oOpa3oBaTenpHBIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE  00I11€00pa3oBaTebHbIE MPOTPAMMBI, YTBEPKAEHHONW peElICHUEM
Komnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Hean uzyuyenus pusuku:

e TMpUOOpETEHHWE HHTEpeca W CTPEMJICHUS OOYy4YaloIIUXCi K HaydHOMY
WU3YYEHHUIO TPUPOABI, PAa3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABJICHUI O HAYYHOM METOJIE O3HAaHU U (POpMUpPOBaHUE
HCCIIEIOBATEbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHUSI KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmMupoBaHue NpeNCTaBICHUNA O PONMM (PUBUKHU MJI PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  MpPEACTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuiei
npoheCCHOHAIBHON JICSITEIbHOCTH, CBS3aHHOMW C (DM3UKOM, TTOJATOTOBKA K
JanbHENIeMy 00y4eHUI0 B 9TOM HalPaBJICHHH.

JocTuxeHre 3TUX IeJed MmporpamMmbl Mo (PuU3MKe Ha ypOBHE OCHOBHOIO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e nmpuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOCHHMHM BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, D3JEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SABJICHUSX;

e MpUOOpPETEHHE YMEHUM OMHUCHIBATH U OOBICHATH (PU3MUECKUE SIBICHUS C
MCIIOJIb30BaHUEM MMOJYUYCHHBIX 3HAHUM;

e OCBOCHME METOJOB pEIICHUS TMPOCTEUIINX PACUETHBIX 3aJad C
UCIIOJIb30BaHUEM buszruecKux MOJENEH, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHHI HAOJIOAATh MPUPOIHBIC SIBIICHUS U BBIMOJHATH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

e OCBOEHHE TPHUEMOB PabOTHI ¢ MHPpOpMANUEH (PUINIECKOTO CONEPIKAHUSA,
BKJIIOYAsi HH(POPMALIUIO O COBPEMEHHBIX JOCTUXKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE UH(GOpMALIHH;



e 3HAKOMCTBO cO chepamu MpodhecCHOHATLHOW ACSITENFHOCTH, CBSI3aHHBIMU

C (U3MKOH, W COBPEMCHHBIMH TEXHOJIOTHUSMHU, OCHOBAaHHBIMH Ha
JTOCTHXKEHUSIX (PU3MUECKON HAYKH.

Ha wusyuenme ¢usuku (0a30BbIii ypoBEeHb) Ha YpPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HEZEN0), B 8

KJ1acce — 68 yacoB (2 4aca B Hejenmo), B 9 kinacce — 102 gaca (3 yaca B HeJeno).

HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMTPOI'PAMMBI 10 ®U3UKE HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA3OBAHUA

N3ydenue (u3MKu Ha ypOBHE OCHOBHOTO 00Iero oO0pa3oBaHUs HANpPaBICHO

Ha JOCTH)KEHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00Pa30BaTEIbHBIX

pe3ynbTaToB.

B pesynbraTe uzydeHus: pu3MKu Ha ypOBHE OCHOBHOI'O 0O0OIIIET0 00pa3oBaHMs

y oOyuaromierocst 6ynyT copMUpOBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTAThI B

4acTH:

e 1) MaTpMoOTHM4€CKOr0 BOCTIMTAHUA:

e — MNPOSABJIECHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON
(u3nUecKol HayKH;

e — IIEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

e 2) rpa:KIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e — FOTOBHOCTb K aKTUBHOMY YYaCTHUIO B OOCYKJI€HUU OOILIECTBEHHO 3HAYMMBIX
M OTHUYECKUX IMpoOJieM, CBSI3aHHBIX C MPaKTUYECKUM MPUMEHEHUEM
JTOCTKEHUM (PU3UKH;

e — OCO3HAHHE BAXKHOCTU MOPAIBHO--3TUYECKHX MPUHIUIOB B AEATEIBHOCTU
YYEHOTO;

e 3)3CTEeTHYeCKOro BOCIIUTAHMS:

e — BOCHPUATHE ICTETUYECKUX KauecTB (PM3NYECKON HayKu: €€ rapMOHUYHOIO
NOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTU HAYYHOI'0 MMO3HAHMS:

e — OCO3HAHHE IEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOTO HHCTPYMEHTa
II03HAHUSI MHPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEHIIEH COCTAaBIIAIOLLEH
KYJbTYPBI;

e — pa3BUTHE HAY4YHOU JIIOO03HATENLHOCTH, MHTEpPECa K HCCIEeN0BATEIbCKON
NEeSATENBHOCTH;

e 5) ¢dopMmupoBanus  KyJbTYPbl 3I0POBbH ¥  IMOLMOHAJIBHOIO
0J1aronoJIy4us:

e — OCO3HaHME IIEHHOCTH Oe30macHoro oOpas3a J>KHM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpPaBUI 0O€30IacHOr0 TOBEISHUS Ha



TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUUECKUM U TEIUIOBBIM O00OPYJIOBaHHUEM B
JOMAlIHUX YCIIOBHSIX;

e — cpOpMUPOBAHHOCTh HaBbIKa pedJIeKCHUU, MPU3HAHHUE CBOEro IpaBa Ha
OIIMOKY M TAaKOTO K€ MpaBa y IPyroro 4eaoBeKa;

e 6) TPyI0BOI0 BOCIIMTAHMS:

e — AKTHUBHOE Yy4YacTHE€ B pEUICHUH MPAKTHYECKUX 3anad (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3alu, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COIMAIBHON HAIPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIC U (PU3NIECKUX
3HaHWM;

e — MHTEpEC K MPAKTUYECKOMY U3YUCHHIO TPOodeccHil, CBI3aHHBIX ¢ (PUBUKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMSl HAa MPUMEHEHHE (PU3MUECKUX 3HAHWU Uil pElIeHUus 3ajad B
00JIaCTU OKpY’KaoIIeW cpenbl, TUJIAaHUPOBAHUSI TOCTYNKOB W OLEHKH HUX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPY>KAIOILIEH CPEeIbl;

e — OCO3HaHHWE TJI00ATILHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e §8) ajanTanuM K M3MEHSKOIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOAHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJCHUCTBUU TMPHU BBHITIOJTHEHUU UCCICAOBAHUNA W
POEKTOB (DM3UYECKOW HANPABICHHOCTH, OTKPBITOCTH OMBITY U 3HAHUAM
APYTHX,

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaAKTHUYECKYIO
NeATEIIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCIIE (OPMYIHPOBATH
WJIeU, TIOHSATHSI, TUTIOTE3bI O (PU3NUECKUX OOBEKTaX U SIBJICHUSIX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JacTH
busuky;

e — IUJJAHUPOBAHHWE CBOETO PAa3BUTHS B MPUOOPETEHUU HOBBIX (PUIUUYECKUX
3HAHUU;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISBIISATH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3UUECKUX 3HAHUM;

e — OILICHKAa CBOMX JICHUCTBUM C YYETOM BIIMSHUS HAa OKPYXKAKOIYI0 Cpeny,
BO3MOJKHBIX TJIOOATBHBIX MOCIIEICTBUI.

METAHNPEJIMETHBIE PE3YJIBTATbBI

B pesynbraTte OCBOCHHS NpPOTpaMMbl MO (PHU3MKE Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus y oOydaromierocsi OyayT copMHUpPOBAaHbI MeTANpeAMeTHbIe
pe3yJIbTAaThl, BKIIOUYAIOIINE TO3HABATEIbHBIC YHHBEPCATIbHbBIC ydeOHbIC IeHCTBUS,



KOMMYHUKATHUBHBIE  yHHBEpCAJIbHbIE  Y4eOHbIE  JCUCTBUS,  PErYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIE ICUCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnie JJornueckue 1eiicTBUA:

BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUS JIJIS
0000IIIeHNS U CpaBHEHUS,;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B PACCMaTPUBACMBIX (paKTax,
JAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBIIATh MPUYMHHO--CJICICTBEHHBIE CBSI3W MPU HM3YyUYCHUU (PU3NUECKUX
SIBJICHMI U TMPOIIECCOB, JIeJaTh BBIBOJBI C HUCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3aKIJIIOUEHHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYECKUX BEJINYHH;

CaMOCTOATENIbHO BBIOMpPATh CHOCOO penieHus y4eOHOW (U3HUecKOou
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB peIIEHUs, BHIOOp Hambosee
HOJIXOJSIIETO C YUETOM CaMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

WCITOJIB30BATh BOMPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY ITUTaHY OITBIT, HECITOXKHBIH
bu3MYecKuil IKCIIEPUMEHT, HEOOJBINOe HCCIAEAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh Ha TMPUMEHUMOCTh H JOCTOBEPHOCTh HMH(OPMAIHIO,
TIOJTYYCHHYIO B XOJI€ MCCIICIOBAHHUS UJIH KCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIallbHEWIee pa3BUTHE  (UBHUUECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATH MPEATIOIOKECHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

IPUMEHSATH Pa3JIUYHbIE METO/bI, NHCTPYMEHTBI U 3alPOCHI MPU MOUCKE U
orOope MHGPOPMALIMM WM JIAHHBIX C YYETOM MPEJIOKEHHOW y4eOHOU
dbuznyeckoii 3a1a4u;

aHaIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy MpeAcTaBlICHUs
uHpOpMallMl W WUIIOCTPUPOBATh pEUIaeMble 3aJaud  HECIOXKHBIMU
CXE€MaMH, arpaMMaMi, MTHOU rpauKoi U UX KOMOMHALIUSMHU.



KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

B XO7€ OOCYXIEHUs Y4eOHOro Marepuaia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIA€MOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha pELICHUE 3a/layd U TOJJEp KaHHe
01arokenaTeaIbHOCTH OOIICHUS;

COTOCTABJISITh CBOM CYXIEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMINE M CXOACTBO ITO3HIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
myOJUYHO MPEJICTABISATH PE3YIbTaThl BBIMOIHEHHOTO (PU3UYECKOTO OMBITA
(PKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMATh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHIUBUYyAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOU (HU3MUECKOM
poOJIeMBI;

MPUHUMATh 11€JId COBMECTHOM AESTENBHOCTH, OPTAaHU30BBIBAThH JIEHCTBUS
no e€ JOCTHXKEHUIO: PachpeiesisiTh pPOJd, OOCYXKIaTh NPOLECChl U
pe3yJbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAMpPaBJIECHUIO U KOOPAUHHUPYS CBOM JICUCTBHUS C JIPYTUMU
YJICHAMH KOMaH/IbI;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJa B OOLIMUNA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIMSIX, TPEOYIOITUX
TUTSL petieHust (GU3NICCKUX 3HAHUM;

OPUEHTHUPOBAThCS B  PA3NMYHBIX IMOAXOAAX MPHUHATHS  PEIICHUN
(vHIMBUAYyaTbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIICHUs (GU3HUESCKON 3a7a4H VI
TUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIPeIjiaraéMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

JIlaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEAJIaraTh IUIaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTWXKEHUSI  (HEHOCTHKEHUS) PEe3yibTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;



BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH (B TOM YHUCIIE B XOJ BBIIOJIHEHUS
(U3NYECKOTO UCCIIEOBAaHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYalluld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JTUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUN (PU3UUECKUX 3a/1a4 WIH
B YTBEPKJICHHIX HA HAYYHBIEC TEMBI M TAKOE K€ IPABO IPYroro.

IMPEAMETHBIE PE3YJIBTATDBI

K xonIy o0yuenus B 7 Kkjacce rpeaMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHHUS,
HaOJI0JICHUE, SKCIEPUMEHT, MOJEb, TUIOTE3a, CAUHUILI (PU3HUUYECKUX
BEJIMYMH, AaTOM, MOJIEKYyJla, arperaTHble COCTOSIHUSI  BEIECTBA,
MEXaHMYECKOE JBWKEHUE TPACKTOpHUS, PpPaBHOACHCTBYIOIIAs CHIIA,
nedopManus , HEBECOMOCTb, COOOILAIOIIUECS COCY/IbI;

pa3nyaTh SIBJICHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SBJICHUM B
OKpPY’KaIOIIEM MHPE;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbuznyeckre BEIMYMHBI, TPU OMUCAHUM TMPABWIBHO TPaKTOBATh
(bU3UYECKUI CMBICI UCTIOJIB3YEMBIX BEJIUYMH, UX 0003HAUCHUS U €IUHULIBI
bU3MYeCKUX BEIMYUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEITWYMHAMHU, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapakTepu3oBaTh CBOWMCTBA Tes, (U3WYECKUE SBJICHUS U TPOIIECCHI,
UCIIOJIb3Ysl MpaBWJIa CIOXKEHMs cull, 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumena, MpaBWJIO paBHOBECHs pblyara (0J0Ka), «30J0TOE MPABUIION»
MEXaHHKH, 3aKOH COXPAaHEHUS MEXaHWYECKOW PHEPruu, MpU 3TOM J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKCHIBATh €r0 MaTeMaTH4eCKOe
BBIpAXKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMii MPaKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIC CBSI3HU, CTPOUTH OOBSICHEHHE u3 1-—2



JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1—2 JeHCTBHS, MCIOJB3Yys 3aKOHBI U
dbopMyIIBI, CBs3BIBArONINE (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIIOBUS 3314 3aIUCBHIBATh KPATKOE yCIIOBUE, MOJACTABIATh (PU3NUECKHE
BENTMYUHBI B (DOPMYJIBI M TMPOBOJAUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLICHUBATh PEATUCTHUYHOCTh
MOJTYYCHHOU (PU3NYECKON BETUIMHBL;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIETATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pasnuyaTb U MHTEPIPETHPOBATH
NOJlyYEHHBI pe3yNnbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
duznyeckux CBOICTB TEJ: (dopMynupoBaTh IIPOBEPSIEMBIE
IPEO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIJI0AKEHHOTO 000PYAOBAHHUS,
3alUChIBaTh XOJ OIbITa U OPMYJIUPOBATH BHIBOJIBL;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEepaTypbl C MCHOJb30BAHUEM aHAJIOTOBBIX U
MPOBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUS MPUOOPOB C Y4ETOM
3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IpYrol ¢ HCHIOJB30BAHMEM TMPSAMBIX HM3MEpPEHUN, Y4YacTBOBaTh B
IUIAHUPOBAHUM  YYEOHOrO MCCJENIOBAaHMS, COOUpaTh YCTAaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPEeAo)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DPU3MUYECKUX BEJIMYMH B BUJE
NPEJIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJBI MO PE3yJIbTaTaMm
UCCJIeI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEpPEHUs] (PUINYECKUX BEJIUYUH, CIEAys
OpeJIOKEHHOW HMHCTPYKLMH: TPU BBINOJIHEHUM HM3MEPEHUH COOHpaTh
AKCMEPUMEHTAJIbHYI0O YCTAaHOBKY U BBIYUCISATH 3HAYCHHE HCKOMOMU
BEJIMYMHBI,

COOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, JUHAMOMETpP, COOOIIAIOIIHNECS COCYAbl, OapoMerp,
phluar, NOJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTh;
XapaKTepu30BaTh NPUHLMIBL  JACHCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONUCAHHUS , UCIIONIb3Ys 3HAHUS O



CBOMCTBax (M3HUECKUX SIBJICHUI M HE0OXoauMble (PU3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI MPAKTUYECKOTO UCTIOIB30BAHUS (GU3HMUECKUX 3HAHUHN
B TIOBCETHEBHOM KU3HU JIJIsI 0OeCredeHUs] 0€30MMaCHOCTH MPU 0OpaIeHUN
C mpuOOpaMu M TEXHUYECKHUMHU YCTPOMCTBAMH, COXPAHEHUS 3J0pOBbS U
COOJIIOJICHUSI HOPM KOJIOTUYECKOTO MOBEJICHUS B OKPY’KAIOIIeH cpeie;
OCYHIECTBJISTh OTOOpP HWCTOYHUKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHHU C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM UM TyT€M CPaBHEHUs PA3JIMYHBIX HCTOYHUKOB BBIJICIISThH
uHpopMaInioo, KOTOpas SIBISETCS MPOTUBOPEYMBON MM MOXKET OBITh
HEJ0CTOBEPHOM;

WCIIOJIb30BATh NP BBHIMOJHEHUU YUCOHBIX 3a/IaHUM HAYYHO--TIOMYJISIPHYIO
auTepatypy  (U3MYECKOrOo  COACpKAaHUS, CIPABOYHBIE MaTepHUalbl,
pecypebl cetn UHTEpHET, BIageTh NpUEMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUSI HA
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIKN (HU3UIECKOTO COIEPKAHUS, B TOM
yuciae myOJauyHO JenaTh KpaTKHEe COOOIIEHHS O pe3ysibTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBAaHMUM, TMpPU ITOM TIPAaMOTHO HCIOJIb30BaTh
W3YYCHHBIM TOHATUHHBIM ammaparT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIUICHUE MPE3CHTALUEM;

MPU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIIEAOBAHUN pacrpenessiTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C TOCTABJICHHBIMHU 3aJadyaMu,
CIEOUTh 3a BBINOJHEHUEM IUIAHA JCUCTBUM, AaJEKBATHO OIICHUBATH
COOCTBEHHBIM  BKJIQJ] B  JEATEIBHOCTh  TPYIIbI, BBICTpAaUBAThH
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHI1y 00yueHus B 8 kJiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHS: Macca U pa3Mepsl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJ, arpPETaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeJa, HACHIIICHHBIM W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/1yXa, TEMIEpaTypa, BHYTPEHHSAS JHEPrus, TEIUIOBOW JBUraTEllb,
AIIEMEHTAPHBIN AIEKTPUUYECKUI 3apsl, DIEKTPUUYECKOE TOJIE, TPOBOJIHUKU
U JUDJIEKTPUKH, IIOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE I10JIE;
pas3nyaTh SBICHUs DJIEKTPU3AalMA TeJl, B3aUMOICHUCTBUE 3apsANOB,
JIEUCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MAarHuTOB, JCHCTBUE MArHUTHOTO IIOJS HA MPOBOAHUK C TOKOM,
AIIEKTPOMArHUTHAsE UHAYKIIUS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3HUECKOE SIBICHUE;



pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3HYECKUX SBJICHUUA B
OKpPYXaIOIleM MUpPE, B TOM 4Hcie (PU3NYECKUe SIBJICHUS B MPUPOJIE, , IPH
TOM TIEPEBOJUTHh TMPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIJCISTH
CYIIECTBEHHBIC CBOMCTBA (DPM3MUECKUX SIBICHUM;

ONKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3UYECKHE SIBICHUS, UCIOJIb3YSI
bu3nueckue BEITUYUHBI, P OIKCAHUM TMPABWIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT HCIOJIb3YyEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIaHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJBb3Ysd OCHOBHBIE IIOJIOXKEHUS MOJECKYISAPHO-KMHETUYECKOU TEOPUH
CTPOEHUS BEIEeCTBA, MPUHLMUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMa i1 yyacTKa LEenu, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHMs DSHEpPrUM, Ipd 3TOM J1aBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3allUChIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTHPOBAHHOTO XapAKTEPa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIbl, CBS3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS1  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOoOXoauMble JUIsl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEIIMTh MPH MOMOIIU
($u3NYECKUX METO/IOB, MCIOJb3ys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  IPEAIOJIIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsAJIKA
IIPOBEJCHHUSI UCCIIEN0BAHUs, J€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUN WU
bu3IecKux CBOMCTB Ted, dbopmynrpoBaTh MPOBEPSIEMbIEC
IPEIOJIOKEHHUs, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
OMKCHIBATH XOJ1 ONbITAa U (DOPMYITUPOBATH BHIBOJIbI;

BBIIIOJIHATh ~ NOPSIMbIE  M3MEPEHUS  TEMIIEPaTypbl, OTHOCHUTEIBbHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BAHUEM



aHaAJIOrOBBIX NPUOOPOB U JATUMKOB (DU3MUECKUX BEJIUYUH, CPABHUBATH
pe3ynbTaThl U3MEPEHHM ¢ YUETOM 3aIaHHON aOCOJIOTHON MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMYUHBI OT
JIPYyro C  UCIOJB30BAaHUEM TMPSMBIX HW3MEPEHUN, TUIAHUPOBATH
WCCJICIOBAaHNE, COOMPATh YCTAHOBKY W BBINIONHITH W3MEPEHUS, CICHYS
NPEMJIOKEHHOMY  UIaHy, (UKCUpOBaTh  pe3yJbTaThl  MOJTYYEHHOM
3aBUCMMOCTH B BHJIe TaOmuIl W TpaduKoB, JeIaTh BBIBOJLI IO
pe3ynbTaTaM HCCIICIOBAHUS;

MIPOBOJINTh KOCBEHHBIE M3MEpPEHUs (M3MYECCKUX BEIWYUH : IUIAHUPOBATH
U3MEpeHHs, CcoOMpaTh  JKCINEPUMEHTAIBHYIO  YCTAaHOBKY,  CIEAyS
PEIIOKEHHONW MHCTPYKITUHU, U BBIYUCIISATh 3HAYCHUE BETTUYHHBL;
COOJTI0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000opy1I0BaHUEM;

XapaKTEepPU30BaTh TMPHUHIUILI  JIEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMIOPOM HA MX OMHUCAHUSA , UCTIONB3Ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHUW M  HEOOXOoauMble (u3nyecKkue
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIC TEXHUYECKHUE YCTPOMCTBA W HM3MEPHUTCIIHHBIC
npuOOpsl MO CXeMaM M CXEMAaTHYHBIM PHCYHKaM, COCTaBIIATh CXEMBbI
IEKTPUUECKUX IIeTe C  MOCHeAOBATeNbHBIM W TMapaUieIbHBIM
COCIMHEHUEM DJIEMEHTOB, pasiinyasl yCIOBHbIE O0O3HAUYCHUS DJIEMEHTOB
AIEKTPUUYECKUX LECTICH;

NPUBOAUTH  MpUMEpPhl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTIOIB30BaHMS (DU3UYECKUX 3HAHWA B TOBCEIHEBHOMN
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpaleHuu ¢ mpubopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPYIKAIOIIIEH Cpesie;

OCYIICCTBJIATh TMOUCK HWHPOpMAMK (PU3HYECKOTO COJCpXKaHUS B
NuTepHere, Ha OCHOBE HMMEKOUIMXCA 3HAHUM W IYTEM CpPaBHEHHUS
JOTIOTHUTEIHHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIMIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUNBON MITM MOXKET OBITh HEJJOCTOBEPHOM;
WCITOJIB30BaTh MPHU BBITTOTHCHUHM yUYE€OHBIX 3aaHUN HAYIHO-TTOMYJISIPHYIO
JUTEPATYPy (PU3HUECKOTO  COJEpkKaHHWS, CIPABOYHBIC MaTepHabl,
pecypchl cetn MHTepHET, BiajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o6mass wHOOpPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
COJlep)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO TPEACTaBIATh PE3YIbTaThl
MPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATETLHOCTH, MPU 3TOM TPAMOTHO



UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

IpU BBINOJHEHUH YYEOHBIX NPOEKTOB U HCCIENOBAaHUN (DUIUUECKUX
IPOLIECCOB paclpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHU C
NOCTABJICHHBIMU 33/1a4aMH, CIEJIUTH 3a BBIIOJHEHUEM IUIaHa JEUCTBUI U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OILICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATEIbHOCTh TPYIIIbI, BHICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoHiy 00yuenus B 9 kiacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YpOBHE
JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUSA: CUCTEMa OTCu€Ta, MaTepuajibHasi TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBIKCHUS, Jedopmarius
(ympyras, mjgacThueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh U TEPErpy3Ku, LEHTP THKECTH, aOCOJIOTHO TBEPIOE TEINO,
HEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXAaHUUECKUE KOJCOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1alIbHO30PKOCTD,
CIEKTPbl UCIYCKaHUs U MOIJIOLIECHUS, alibda-, OeTa- U raMma-u3Iy4eHus,
W30TOIIbI, SiFICPHAsl PHEPTETHKA,

pa3nnyaTh SIBJICHUS 10 ONMUCAHHUIO UX XAPAaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKPYXKaIOIIEM MHpPE, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3aady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHK) (HU3UUECKUX
SIBIICHUI;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BEIMYMHBI, TPU OMNHCAHWU TMPABWIBHO TPaKTOBAaTh
(bU3UYECKUIT CMBICIT UCTOJIb3YEMbIX BEJIWYUH, O003HAUCHHS U €IUMHUIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIINE JTAHHYIO
(GU3MYECKYI0 BEIWYMHY C JAPYTMMH BEITWYMHAMHU, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,

XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Ys 3aKOH COXPaHEHUs SHEPTyH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHLNN CYNEPHO3ULUA CHUJI, HPUHLHUI OTHOCHUTENIbHOCTH ['anmies,
3aKoHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCA, 3aKOHbI OTPAXEHUS U
MIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsiJ0BOTO U MACCOBOT'0O YHCE
IOpU SIICPHBIX pEaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3allMChIBATh €r0 MAaTEMATUYECKOE BBIPAKEHNUE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapAKTEPa: BBIABIATH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3U, CTPOUTh OOBACHEHHE u3 2-3
JIOTHYECKHX IIIaroB C OMOPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacu€THhle 3adaud (omMparoIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaThb KpPAaTKOE
YCIIOBHE, BBISBIISATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOMPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJINYMHBIL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
(U3MYECKUX METOOB, HCIOJb3ys OMHCAHUE HCCIIEOBAHUS, BBIIEIATH
IIPOBEPAEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh IOPsAJKA
IIPOBEICHUSI  UCCIEIOBAHUS, JIEJIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WA
(bu3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HbloTOHA, 3akoHA
COXPAaHEHUSl HHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYyKHMHHOTO
MasTHHKA OT Macchl Ipy3a M KECTKOCTH NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIbIX KOJICOaHUH, MPSAMOJIMHEHHOE PaCIpOCTPAHCHUE CBETA,
pasyiokeHue Oenoro cCBeTa B CHEKTP, U3yUYEHHUE CBOMCTB M300pa’KE€HUS B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMeTa B cOoOMparouiei
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpyZOBaHUsl, ONUCHIBaTh XOJl ONbITa M €ro  pe3yJbTarhl,
bopMyIUpOBaThH BHIBOJIHI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JuH3bI), OOOCHOBBIBATH BBIOOpP crmocoba HW3MepeHus
(M3MepUTeNbHOTO PUOOpa);

MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3MYECKHX BEIMYHUH C
UCITOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH , IUIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOSITENIFHO ~ COOMpaTh  YCTaHOBKY, (DUKCHpPOBATh  PEe3yJbTaThl
MOJIYyYeHHOW 3aBUCHUMOCTU (U3MYECKUX BEIMYMH B BHUAE TaOIUIl H
rpaduKoB, AeNaTh BHIBOABI IO pe3yIbTaTaM UCCIIEAOBAHMS;

MPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYMH: TJIAHUPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTAIBbHYI0 YCTAaHOBKY M BBIMIOJIHATH



U3MEpEHHS, CIeAys MPENOKEHHOW WHCTPYKIHU, BBIYMCIATH 3HAYCHUE
BEJIMYMHBI M aHAJTU3UPOBATH MOJIYyICHHBIC PE3YJIBTATHI C YIETOM 3aJaHHOM
MOTPEITHOCTH U3MEPCHHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIC TIPHU3HAKKM WM3YyYEHHBIX (PU3UIECKUX MOJICICH:
MaTepuagbHas TOYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOICTB C OMOPON Ha UX OMUCAHUS, UCIIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHUH UM HEoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI 1 CXEMaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU PEIICHUU Y4YEOHO--NPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl JIs
NOCTPOEHUS N300paKEHHH B IIJIOCKOM 3epKajie U coOuparonien JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HWHGOPMALMIO O  MpHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpareHuu ¢ mpubopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYIKAIOIIEH Cpefie;

OCYIIECTBIATh TOHUCK HMHPOpMAIMK  (PU3UYECKOTO COACpKAHUSI B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYS TOMCKOBBIN 3alpoc, HAXOAUTh
NyTU ONpeEesIeHUs] JOCTOBEPHOCTH MOJIyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCTIONIb30BAaTh MPH BHITIOJHEHUHN YUY€OHBIX 3a/laHuil HAYIHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro  coAepKaHWs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC MHCHbMEHHBIE M YCTHBIE COOOIIECHUS HAa OCHOBE
uHPOpPMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOIMYHO TPECTABIATh PE3yNbTaThl MPOSKTHON WIIM UCCIEN0BATEIbCKON
NESATENIbHOCTH, TMpH 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSATUWHBIN ammapar u3ydaemoro paszena (U3UKA U COIMPOBOXKAATH
BBICTYIUICHHE TIpE3eHTAaIlel ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpuun
CBEPCTHHUKOB.









