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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢Qu3nkKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOCHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOM mporpamMmsbl, mpenctaBieHabix B PI'OC 00O, a Takke ¢ y4éroMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENIwMH TpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4yHOM IpaMOTHOCTH OOYYaOLIMXCSI U OpraHU3alMI0 U3Y4eHUs (PU3UKU HA JESITEIbHOCTHOU
ocHoBe. B mporpamme no (¢u3MKe YYUTHIBAIOTCSI BO3MOXHOCTU Y4e€OHOro IpeiMera B
peannzanuu TpeboBanuit ®I'OC OOO K mIaHUpPYEeMBIM JUYHOCTHBIM M METalnpeaIMEeTHBIM
pe3ynpraTaM OOy4YeHHs, a TakKe MEXIPEAMETHbIE CBSI3U E€CTECTBEHHOHAyUHBIX Y4YEOHBIX
MPEAMETOB Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus.
[Iporpamma no Qu3suke ycTaHaBIMBAaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
oOydenus (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIENIOBATEILHOCTE H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.
[Iporpamma no ¢u3nke pa3paboTaHa C IeNIbI0 OKa3aHUsI METOJUYECKON MOMOIIH YUUTEITI0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.
®u3zrka ABISETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB M SIBICHUN, M3y4aeMbIX XUMHEH,
OunoJsiorHel, acTpoHOMUEH U (pu3myeckoit reorpadueit, BHOCHT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHS HaydHOTO MeToja
MO3HAHUS, TO €CTh CII0Cco0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnHa w3 TIaBHBIX 33734 (U3HUYECKOTO 00pa3oBaHUS B CTPYKTYype OOIIero oOpazoBaHMs
COCTOMT B (POPMHPOBAHMH €CTECTBEHHOHAYYHOW TpPAaMOTHOCTH U UHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MPENAIOJiaraecT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3YyIOLUIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:
® Hay4dyHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W MCIOJb30BaTh HayyHbIE JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wm3yueHus (U3NKU HAa YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs OIpEIeiCHbl B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHON pemenreM Kousernn MunncrepctBa npocsemenus Poccuiickoit ®enepanuu
(mpotoxon ot 3 nexabps 2019 r. Ne [IK4BH).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaroIuxcs K HaydHOMY H3YUEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHWH O HAyYHOM METOJe TMO3HaHUA © (PopMHpOBaHHE
HCCIIEA0BATENBCKOTO OTHOLIEHHUS K OKPYKAIOIINM SIBIICHUSM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs 00CCIICUNBACTCS PEIICHUEM CIICAYIONINX 3a/4a4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, DJIEKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;
e npuoOpeTeHHe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOTYUYEHHBIX 3HAHUH;
® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
(GU3NIECKUX MOJIENIeH, TBOPUECKUX U MPAKTHKOOPHEHTHPOBAHHBIX 33/1a4;
® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBJICHUS W  BBIOJHITH  OMBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTAIBHBIE HCCICIOBAHUS C HCIOJIb30BaHUEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO €O cepamu MpoheCcCHOHATHHON AEATETbHOCTH, CBI3aHHBIMU C (DPU3UKOM,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha usydenne ¢usuku (6a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
otBoautcs 204 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kinacce — 68 acoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 68 yaca (2 yaca B HEJIENIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEH/IATEIBHBIN XapaKkTep, YYUTelb JejaeT BhIOOp MpOBENCHHS JTa0OpaTOpHBIX paboT H
OTIBITOB C YYETOM UHIUBUAYATBLHBIX OCOOCHHOCTEH 00YJatONIMXCsl, CIIUCKA SKCIIEPUMEHTATbHBIX
3aJJaHWl, TIpeIaraeMbIX B paMKax OCHOBHOTO T'OCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKE.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QuU3MKM Ha YpOBHE OCHOBHOTO 0OmIEro oOpa3oBaHUs HANpaBJICHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMMPEAMCTHBIX O6pa3OBaTCJH)HI)IX PE3YyIbTAaTOB.

B pesynbrare wu3yueHus (U3MKM Ha ypPOBHE OCHOBHOrO oOmiero oOpa3oBaHus Yy
oOyyatorerocst OyayT chopMHUPOBAHbI CIIEAYIONINE TUYHOCTHBIEC PE3yIbTaThl B YaCTH:
¢ 1) naTpHOTHYECKOI0 BOCIIUTAHUS:

® — IIPOSBJICHUE MHTEpECAa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (pm3nueckoit
HayKH;
® — [[EHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

e 2) rpa:kIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® — rOTOBHOCTh K aKTUBHOMY yYacCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYUMBIX U 3THUUYECKHX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

® — OCO3HaHHWE BAXHOCTH MOPATHHO-3TUYECKUX MPUHITUTIOB B ACSITEIBHOCTH YUEHOTO;

e 3)3CTeTHYecKOro BOCIIUTAHMS:

® — BOCTIPUSITHE ACTETHYECKUX KaueCTB (PU3NUECKOW HAyKH: €€ TApMOHHMYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI0 NO3HAHUS:

® — OCO3HaHHWE IEHHOCTH (U3MUYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa IO3HAHHUS MUpAa,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BaXKHEUIIIEH COCTABIAIONIEN KYIbTYPHI;

e — pa3BUTHE HAYYHOMU JH0003HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATENbCKON AESITETbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI 1 IMOIMOHAJILHOI0 0J1Ar0MOJy YU

® — OCO3HaHHUE ILIEHHOCTH Oe30macHOro obpasza XU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, B@KHOCTH TMpaBui O€30MacHOro IMOBEJACHHUS Ha TpaHCIOpTe, Ha JOporax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIIOBHUSX;

e — copMUPOBAHHOCTh HaBbIKA pe(IeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOro
K€ IIpaBa y Jpyroro 4ejioBeKa;

e 6) TPYyA0BOI0 BOCIIUTAHMS:

® — aKTHBHOE y4acTHE€ B PEUICHUH MPAKTUYECKHX 3aJad (B paMKax ceMbH, 00pa3oBaTeIbHOMN
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIie U GU3NIECKUX 3HAHUH;

® — HMHTEpecC K MPaKTUYECKOMY U3yUeHHIO Ipodeccuil, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JIOTMYECKOr0 BOCTIMTAHUS:

e — OpHEHTalUMs Ha NpUMEHEHHEe (U3NYECKUX 3HAHWKM A pelieHus 3axady B o00jacTu
OKpYXarollel cpefipl, MIAaHUPOBAHUS MOCTYIIKOB M OLICHKHM HMX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpYKaroLel cpenbl;

e — OCO3HaHHE INI0OATHFHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM U MyTel UX pPeleHus;

e §8) ajanTanyMu K N3MEHSIOIIUMCS YCJIOBUSIM COUMATBHOM M PUPOAHOM Cpeabl:

e — MOTPeOHOCTh BO B3aMMOJCHCTBUU TpU BBHIMOJHEHUH HCCIEIOBAHUNH U TIPOEKTOB
(bu3nuecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® — [IOBBILICHHUE YPOBHS CBOE€H KOMIETEHTHOCTH Yepe3 MPAKTHUECKYIO JI€ITEIbHOCTD;

e — moTpeOHOCTH B (OPMUPOBAHWU HOBBIX 3HAHHM, B TOM uHcle (OpMyIHUpOBATH HUIEH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

e — oco3HaHHe JePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTu (pus3mkwy;

® — [JAHMPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUN HOBBIX (PM3NYESCKUX 3HAHUN;



¢ — CTPCMIICHHUC aHAJIM3UPOBATL U BBIABJIATH B3AUMOCBA3U IIPUPOEIL, 06IJ_[CCTBa U 3KOHOMUKH,

B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/II-I€CKI/IX 3HaHHfI;

e — OIICHKAa CBOUX JEHUCTBUH C Y4ETOM BIMSHUS Ha OKPYXKAIOLIYI0 CpPEAY, BO3MOKHBIX
1J100aJbHBIX TOCJIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe oOcBOeHHMs HporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyIayT CcGOpMHpPOBaHBI MeTamnpeIMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE YueOHBbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHbLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble Jornveckue aelcTBUSA:

BBIBJIATH M XapaKTEPU30BATh CyIIeCTBEHHbIE TIPH3HAKH 00BEKTOB (SBICHHI);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCHU(PUKAIIMK, OCHOBAHUS 711 0000IEeHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSl B pacCMaTpUBaeMbIX (hakTax, TaHHBIX U
HaOTIOZCHUSAX, OTHOCSAIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBISIBJISITh TTPUYUHHO-CIICJICTBEHHBIC CBSI3U TPU W3yYCHHH (PU3MUYECKUX SIBJICHUU W
MPOIECCOB, JENaTh BBIBOJABl C HCIOJIB30BAHUEM JCAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOUECHUH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBSI3SIX (PH3UYECKUX BEITHUYMH;
CaMOCTOSITEJIPHO BBIOMpaTh CHOCOO pemeHus Y4eOHOW (U3MYECKOW 3a1adu
(cpaBHEHHE HECKOJBKHX BApUAHTOB PEIICHUs, BbIOOpP Hambosiee MOJXOJSIIETO ¢
y4ETOM CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe N1eiCTBUA

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IpOBOAUTE IIO0 CaMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCHT, HeOO0JIBIIIOE HCCICIOBAaHUEC (1)I/I3I/ILI€CKOFO SIBJICHUS,
OLCHUMBAaTh HAa IMPUMCHHUMOCTb U JOCTOBCPHOCTH I/IH(bOpMaI_[I/IIO, IIOJIY4YCHHYIO B XOJ€
HCCIICAOBAHHA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'IHpOBaTB 0606H_ICHI/I$I U BbIBOAbBI 110 pE3yjbTaTaM
HpOBeI[éHHOFO Ha6JHOI[CHI/I${, OIIbITa, UCCIICAOBAHMA,

IIPOrHO3HUPOBATbL BO3MOXKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX MpouecCoB, a TaAKIKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undopmanueii:

NPUMEHATh Pa3IMYHBbIE METOJbl, MHCTPYMEHThl M 3alpochl NMpH MOUCKE M OTOOpE
nHGOpMAIMY WK TaHHBIX C YIETOM IMpeUI0KeHHONW yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPHIPETHPOBATH MH(POPMALUIO PA3TUUHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (OpMYy HpeAcTaBiIeHUs HHPOpManuu u
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXE€MaMHM, JAuarpaMMaMH, HWHON
rpaduKoil 1 MX KOMOMHAIUSAMHU.

KoMMyHuKaTHBHBIC YHHBEpCaIbHbIE y4eOHbIC JeHCTBHUSA:



B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 3a[aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJaeMOil TEMBbI U BBICKA3bIBaTh UJCH,
HalleJICHHBIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTebHOCTH OOIeHHS;
COTMOCTABIATh CBOM CYXJACHHUS C CYXICHHUSMHU JAPYrHMX YYaCTHHKOB JIMAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINN;

BBIpa)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBINOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KcTIeprMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHMMATh M KCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
MIPH pEeIIeHUH KOHKPETHON (u3nYecKoil mpoOiIemsl;

NPUHAMATh [EIH COBMECTHOW JICATEIhHOCTH, OPraHU30BBIBATH JEHCTBHS MO €€
JOCTIKEHHUIO: PACIIPENeNIATh PO, 00CYKIaTh MPOIECCHl M PE3yabTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH;

BBITIOJTHATh CBOIO 4acTh PalOTHI, JOCTHras Ka4eCTBEHHOTO pe3ysbTaTa IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH YWICHAMH KOMAH/IBI;
OIICHMBATh KA4eCTBO CBOETO BKJIAAa B OOmMH TPOMYKT 10 KPHUTEPHSM,
CaMOCTOSTENBHO C(HOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE AeliCTBUA

Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUSIX, TPEOYIOIINX IS PEIICHUS
(bU3UYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMUYHBIX TOAXOJAX NPHUHITHS pENICHUH (MHIUBUAyaIbHOE,
MIPUHATHUE PEIICHHSI B TPYIIE, IPHHITHE PEIICHUH TPYIIOi);

CaMOCTOSITEIIEHO COCTAaBJISITh QJITOPUTM pEIICHUS (PHU3MYECKOW 3ajaydl WM TUTaHa
WCCIICZIOBaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BapUaHThI PEIICHHI;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

J1aBaTh aJIeKBATHYIO OLIEHKY CUTYalLlUH U MpeylaraTh IJIaH €€ U3MEHEeHMs;

OOBSICHATh MPUYUHBI JIOCTHXKEHUS (HEIOCTH)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUSI MJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHMBIIUXCS
CUTYallUii, yCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CIOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY JIpYrOro;

IpU3HABATh CBOE MpaBO Ha OIMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajay MM B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO IPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K xoHiy obyuenuss B 7 Kjacce mpeiIMeTHbIE pe3ylbTaThl Ha 0a30BOM ypOBHE JIOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHU:



UCTOJb30BaTh TMOHATHS: (HU3UUYECKUE U XUMHYECKHE SBJICHUS, HAOIIOJCHNUE,
SKCIEPUMEHT, MOJENb, TUNOTE3a, CAUHHUIBI (PU3MUECKUX BEIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUSI BeIecTBa (TBEPIOE, XKHIKOE, ra3000pa3HOe), MEXaHHYECKOE
IBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TPAeKTOpus,
paBHOJIEHCTBYIOIAsT cwia, Aedopmanus (yrnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOLIAFOIINECS COCY/IBI;

paznuuath sBiaeHUs (Iud@y3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBU)KEHUE, MHEPLIMs, B3aUMOJICHCTBUE TEINl, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OChbIO BpallleHus, Iepeaaya JaBieHUs] TBEPABIMU
TEJIaMU, JKUAKOCTSMH U Ta3aMH, aTMOC(hEepHOE TaBlIeHHUE, IJIaBaHUE TeJl, IPEBPAICHUS
MEXaHUYECKOM 3HEPTUN) MO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MIPOSBJIEHUE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpPYXKAIOLUIEM MUpE, B
TOM 4Hcie (QU3NYECKHE SBJICHUS B MPHUPOJAE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPHUPOJE, NEHCTBHE CUJIBI TPEHUS B NPUPOJAE H
TEXHUKE, BIMSHHE aTMOC(PEPHOTO HABJIEHUS Ha XUBOM OpraHusM, IUIaBaHHE phbIO,
pBIUark B TeJjie YeJlOBEKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKHM) (PU3UUECKUX SIBICHHUI;

OTIMCHIBATh U3yYEHHbIE CBOMCTBA TeNl U (GU3NYECKUE SIBJICHUS, UCIIONIb3Ys (PU3NYECKHE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOoCTH, cUja TSDKECTH, BeC Tella, Cujla TpPEHUs, JaBlieHUE
(TBEpHOrO TENa, JKHAKOCTH, Ta3a), BHITAJIKWBAIOIIAS CHJIa, MEXaHW4Yeckas paboTa,
MOIIIHOCTh, IJICYO CHJIBL, MOMEHT CHJIBbI, KOX(QQHUIMEHT TIOJE3HOTO JIeHCTBUS
MEXaHHU3MOB, KMHETHUYECKas U MOTEHLMaJIbHAsl SHEPTUs), IPU OMHCAHUM TMPABUIHHO
TPAaKTOBAaTh (PU3NYECKHUII CMBICI HCIOIb3yEeMbIX BETMYNH, UX 0003HAUCHUS U €TUHULIBI
(bu3MYeCKUX BEIUYUH, HAXOAUTH (OPMYJbl, CBA3BIBAIOIIME JAHHYIO (PHU3NYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKd H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEINYMH;

XapaKTepU30BaTh CBOICTBA Tes, (U3MYECKHUE SIBICHUS M IPOLECCHI, HCHOJIB3Ys
MpaBUJIa CJIOKEHUS CHJI (BIIOJIb OJHOW mpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBUIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ IMPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHHS MEXaHWYEeCKOW »HHEepruu, IMpH OSTOM JaBaThb CJIOBECHYIO
(hOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €70 MaTEMATHUYECKOE BBIPAKCHHE;

O0OBSACHATH (U3UYECKUE SBICHUS, IMPOLECChl W CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallui MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBISTH MPUUMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | —2 JIOrMYecKUX I1aroB ¢ ornopoi Ha 1—
2 W3y4eHHBIX CBOWCTBA (PU3MUECKUX SIBICHMH, (U3MUECKHX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemaTh pacy€THble 3aJauyd B 12 JEHCTBHS, MCIOJb3ys 3aKOHBI U (OPMYIIBI,
CBsI3pIBalOIIME (U3UYECKUE BEIWYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3a7a4yd
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATH (hPU3NYECKHE BEIWYMHBI B (POPMYJIBI U
MIPOBOJIUTH PAcuUéThl, HaXOIUTh CIPAaBOYHBbIE JAaHHBbIE, HEOOXOAMWMBIEC IS pPELICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOTY4YeHHON (PU3NUECKOI BETMUNHBI;
pacrio3HaBaTh MpPOOJEMbI, KOTOPbIE MOXKHO pELIMTh TNPH MOMOIIU (PU3HUYECKHX
METO/IOB, B OIMCAaHUM MCCIEAOBAHNSA BBIJIEIATh IPOBEPSAEMOE IPEIIOJIOKEHNE
(runoresy), pa3nuyaTe W UHTEPIPETHPOBATH MOJYUYECHHBIH pe3yabTaT, HAXOAUTh
OLIMOKHU B XOJI€ OTIbITA, I€aTh BBIBOIBI 110 €T0 PE3yJbTaTaM;



MIPOBOJIUTH OMBITHI [0 HAOIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tes:  (OPMYIIMPOBATH MPOBEPSIEMbIE NPEANOI0KEHUS, COOMpaTh YCTAHOBKY U3
MPEUI0KEHHOTO 000PYAOBaHUS, 3AUCHIBATH X0/ OTBITa U (JOPMYIUPOBATH BHIBOJIBI,
BBITIOJIHATH NPSMbIE U3MEPEHHUSI PacCTOSIHUSA, BPEMEHH, MAcChl Tella, 00b&éMa, CHIIbI U
TEMIIEpaTyphl C KCHOJB30BAaHUEM AHAJOTOBBIX M IH(POBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHON MOTPEITHOCTA U3MEPECHHUIA;
MPOBOJIUTH HCCIIEAOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKON BEIMUMHBI OT JPYrou C
HCII0JIb30BAHMEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
TeJla OT BPEMEHM JIBWKEHHS Tella, CHJIbI TPEHUSI CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI H HE3aBHUCUMOCTH CWJIBI TPCHHS OT TUIOIIAIU
CONPUKOCHOBEHHUSI TeJ, CHJIbl YIIPYrOCTH OT YIJIMHEHMS MPYKUHBI, BbITAJIKUBAIOLIEH
Cuibl OT OOBEMA MOTrpY)KEHHOM YacTM Tena M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Tela, OT IVIyOMHBI, Ha KOTOPYIO MOTPYXKEHO Teo,
YCIIOBUM TUJIaBaHUSl Te€J, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4e€OHOTO HCCIEeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHATH
U3MepeHus, cleAysl MpPeUIoKEHHOMY IJIaHy, (UKCUPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCHUMOCTH (PU3MYECKHX BEJIWYUH B BUJE MPEUIOKEHHBIX TaOMUIl U TpaduKoB,
JieNlaTh BBIBOJIBI 110 pe3ysibTaTaM HCCIeA0BaHMUS;

MIPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKHX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUAKOCTU U TBEPAOrO Tela, CHJIA TPEHUS CKOJBXKEHHUS, JaBJIEHHE BO3/AyXa,
BBITAJIKMBAIOIAsl CHJIa, JEHCTBYyIOLIas Ha TMOTPYyXKEHHOE B IKUAKOCTh TEJO,
KO3(DPHUITMEHT MOJE3HOTO ACHCTBUS MPOCTHIX MEXAaHW3MOB), CIEAYS MPEII0KECHHON
WHCTPYKUUU: MIPU BHIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAaU€HHUE UCKOMOM BEIUYUHBI,

coOmoaTh TpaBWIa TEXHUKH OE30MacHOCTH TMpu padboTe ¢ J1abopaTopHBIM
000pyI0BaHHUEM;

yKa3blBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOUIAIOIINECS COCYbl, OapoOMeTp, pblyar, MOJBUKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs INIOCKOCTh;

XapaKTepU30BaTh NPUHLUIIBI JEHCTBUS H3YUYEHHBIX MNPHOOPOB U TEXHUYECKHUX
YCTPOMCTB € OMOpPOM Ha WX omMcaHusd (B TOM YHKCIE: MOAUIMIHHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, TUAPABIUYECKHI Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HacoC,
apeoMeTp), UCIOJIb3Ysl 3HAHUS O CBOMCTBaX (PU3UYECKHUX SIBICHUN U HEOOXOIUMBIE
(u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh TpUMEPbl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUYECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IJIs OOecreueHus
0e30macHOCTH TpHu OOpalieHuH ¢ OpuOopaMu M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpaHEHMs 3/I0pOBbsI M COONIONEHHS HOPM HKOJIOTUYECKOTO TIOBEAECHUS B
OKpYyKarollen cpene;

OCYIIECTBIATH OTOOP HMCTOYHUKOB HH(popMmanuu B MHTepHETE B COOTBETCTBUU C
3a/IaHHBIM MIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIMUXCS 3HAHUW U MTyTEM CPaBHEHUS
Pa3IUYHBIX UICTOYHHKOB BBIACTATH HH(MOPMAIIHIO, KOTOpasl SBISETCS MPOTUBOPEUUBOI
WA MOXET OBITh HEJJOCTOBEPHOM;

WCIIOJIb30BaTh MPH BBITIOJIHEHUU YYEOHBIX 33JJaHUIl HAYYHO-MOMYJISPHYIO JIUTEPATYPY
(U3NYEeCKOTO COAEp)KaHUs, CIpPaBOYHBIE MaTepualbl, pecypchbl cetu HHTepHer,
BIIAJeTh MPUEMAMHU KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpazoBaHus HHPOpMAINU U3
OJIHOH 3HAKOBOM CHUCTEMBI B JAPYT'YIO;



co37aBaTh COOCTBEHHBIC KPAaTKHUE MHCHMEHHBIC M YCTHBIC COOOIIEHUS HA OCHOBE 2—3
HMCTOYHUKOB WH(pOPMAIUU (PU3NIECKOTO COACPIKAHUS, B TOM YHCIE IMyOJUYHO JeNaTh
KpaTKue COOOIIEHHS O pe3ybTaTax MPOCKTOB WM YIeOHBIX MCCIEAOBAHMMA, IPU STOM
IPaMOTHO HCHOJB30BAaTh M3Y4YCHHBIH TOHATHUHHBIN ammapaT Kypca (HU3UKH,
COTIPOBOXKIATH BBICTYIUICHHE MTPE3CHTAIIHCIH;

P BBIITOJIHCHUN YYEOHBIX MPOCKTOB M MCCIEAOBAHUN paclpeaeisTh 00S3aHHOCTH B
TPYIIIIe B COOTBETCTBUH C IMOCTABJICHHBIMH 33/Ia9aMH, CJICIUTH 32 BBIIOJTHCHUEM TUTaHA
NCWCTBUM, aJeKBATHO OICHUBATh COOCTBCHHBIH BKJIAQJ B JCSITEIBLHOCTH TPYIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE, YIUTHIBAsE MHCHUE OKPY)KAOIIUX.

K xonmy oOyuenust B 8 kJjiacce mpeaMeTHBIE pe3yibTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpaxarb c(hOpPMUPOBAHHOCTh Y OOyUaIOUIUXCS YMEHUI:

HCII0JIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIeCTBA, KPUCTAJUIMYECKUE U aMOp(HbIE Tela,
HACBIIIIEHHBIM U HEHACBIIICHHBIN Map, BIAKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSS
SHEprus, TeIJIOBOW JBUTATENb, 3JIEMEHTAPHBINA MEKTPUUECKUM 3aps]l, JIEKTPUUECKOe
MoJie, TPOBOJHUKH W AUDJIEKTPUKH, MOCTOSTHHBIA AJIEKTPUUYECKHH TOK, MarHUTHOE
ToJie;

pasznuyath SBJIEHHS (TEIUIOBOE pACHIMPEHHWE M CKaTue, TeIuvlonepenaya, TEeIUIOBOE
paBHOBECHE, CMayMBaHHWe, KalWUIIPHbIE SBICHHS, HWCIApeHHe, KOHJEHcaIus,
IJIaBJICHUE, KpucTaJM3anuss  (OTBEpJEBaHUE), KHIIEHUE, Teronepeaya
(TermIonpoBOIHOCTh, KOHBEKIUS, HM3JIy4E€HHUE), SJIEKTPU3alus Tell, B3auMOJIEHCTBUE
3apsA0B, JEMCTBUS AJNEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuTOB, JEMCTBHE MAarHUTHOTO MOJISI Ha MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
WHIYKLHS) 1O ONHMCAHHUIO WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SBJICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpPYXKAIOUIEM MUpE, B
TOM uucie (U3MUecKre SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSKEHHE U
KaWUISIpHbIE SIBJICHUS B TMPUPOJE, KPUCTAJUIBI B mpupone, uznydenue CouHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE SBJIEHUS B aTMocdepe, dJIEKTPUYECTBO JKHUBBIX OPraHHU3MOB,
MarHuTHOE moJje 3emud, Apeid MOJ0COB, pOJib MAarHUTHOTO MOJS JJS KU3HU Ha
3emJie, OJSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO,
BBIJICIISATH CYIIIECTBEHHbBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBJICHHUIA,

OTIHMCHIBATh U3yYCHHBIE CBOMCTBA TeJl U (PU3MUYECKUE SIBJICHUS, UCTIONb3Yys GU3NUECKUE
BEITUYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrusi, KOJIWYECTBO TEIUIOTHI, YHAeIbHas
TEIUIOEMKOCTh  BEIECTBA, yJeNbHAasg TEIUIOTa IUIABJICHUS, YAeJIbHAs TeIuloTa
napooOpazoBaHus, ylelbHas TEIUIOTa CrOpaHHs TOIUMBA, KOA(MOUIUEHT MOJIE3HOTO
JNEHCTBUS TEIJIOBOM MAILIMHBI, OTHOCUTENIbHAS BIIAXKHOCTh BO3/yXa, JJEKTPUUYECKUI
3aps]l, CUJla TOKa, »JJIEKTPUYECKOE HaNpsDKEHHE, COMPOTUBJICHUE MPOBOJIHUKA,
yIleJIbHOE COMPOTUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh JEKTPUUYECKOTO TOKA), MPHU
OTIMCAaHWU TPABWJIBHO TPAaKTOBaTh (DU3MYECKUN CMBICI HCIOJBb3YEMBIX BEJIHYUH,
0003HaYeHHS] ¥ €AMHUIIBI (PU3MUECKUX BEIHYMH, HAXOAUTh (DOPMYIBI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYl0 BENUYMHY C JAPYTUMU BEIUYMHAMH, CTPOUTH TpauKu
M3YYECHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIHUNH;

XapaKTepu30BaTh CBOMCTBA Tei, (QHU3NMYECKHE SBICHHUS U MPOLIECCHI, HCIOJb3Ys
OCHOBHBIE€ TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKONM TEOpPUHM CTPOEHUS BEIECTBA,
MPUHIMI CYMEPHO3UIMN TMOoJed (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS



3apsga, 3akoH OMa a1 ydacTka Lenu, 3akoH J[xoyna—J/leHna, 3akoH coxXpaHEHHUs
SHEPIUHd, TMPHU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3alHCHIBATh €rO
MaTeMaTU4YEeCKOE BHIPAKCHUE;

OOBSICHATH (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ MU B KOHTEKCTE
CHUTyallUd  TPAaKTUKOOPHEHTHPOBAHHOTO  XapaKTepa:  BBIABIATh  NPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMUeCcKUX I11aroB ¢ Ornopoi Ha 1—
2 W3y4YEHHBIX CBOHCTBA (M3MYECKHX SBICHUH, (U3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pematb pacy€THble 3aJaud B 2-3 JEMCTBUS, MCHOJIb3ysd 3aKOHbI U (DOPMYJIBI,
CBsI3pIBAlOIIME (DU3MYECKHME BEIWYMHBI: Ha OCHOBE aHallM3a YCIOBUS 3aJadd
3alUCBIBATh KPATKOE YCIOBHUE, BBISBISATH HEJIOCTATOK MAHHBIX UIS PEUICHUS 3a/1a4H,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE VIS €€ PEelIeHHS, TPOBOIUTH PACUETHI U
CpaBHUBATh MMOJIydCHHOE 3HaUCHHE (PU3NIECKON BETMUNHBI C M3BECTHBIMHU JTAHHBIMU;
pacrio3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh NPU TOMOIIH (PHU3UIECKUX
METOJIOB,  WCIIOJIb3YySl ~ ONKMCAHWE  WCCIEIOBAaHUS,  BBLICIATH  IIPOBEpsSEMOe
MPEIOJIOKEeHNE, OICHUBATh ITPABWIIBHOCTh TOPSIKAa TPOBEACHUS WCCISIOBAHHUSA,
JIeTIaTh BBIBOJIBI,

MIPOBOJIUTH OMBITHI 10 HAOIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3HUYECKUX CBOWCTB
Ten (KamWUISIPHBIC SIBIICHUS, 3aBHCHMOCTH JABJICHUS BO3AyXa OT ero oO0béMa,
TEMIIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHHS M HATPEBAHUS MPH M3ITyYCHUN OT IIBETA
M3Iyqaromne  (MoTJomaronieil) MOBEPXHOCTH, CKOPOCTh HCIAPEHUsT BOJBI  OT
TEeMIepaTypbl KHAKOCTH M IUIOMAQAM €€ MOBEPXHOCTH, OJIEKTpU3alMs Tel WU
B3aMMOJICHCTBHE 3JIEKTPUYECKUX 3apsAJ0B, B3aUMOJEHCTBUE MOCTOSHHBIX MarHUTOB,
BU3YaJIM3al1sl MarHUTHBIX M10JIEH MOCTOSIHHBIX MarHUTOB, JEHCTBUS MarHUTHOTO MOJIS
Ha MPOBOJAHHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHUTa, CBOWCTBA 3JIEKTPOJBUraTels
MMOCTOSTHHOTO TOKa): (opMynupoBaTh MpOBEpsEeMbIe MPEANOJIOKECHUs, COoOUpaTh
YCTAaHOBKY M3 IPEUIOKEHHOIO 000pYIOBaHMs, OIMCHIBaTh XOJA OIBITa U
(opMynHupoOBaTh BBIBOABI;

BBITOJIHATE MPsMbIE U3MEPEHHsI TEMIEepaTypbl, OTHOCUTEIILHOW BIAXXHOCTH BO3/YXa,
CHJIBl TOKA, HANpsDKEHUS C HUCIOJIb30BAaHUEM AaHAJIOIOBBIX NPUOOPOB U JATUMKOB
(Gu3nYecKux BEIMYMH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJaHHOM
a0COJIIOTHON MOIPEIIHOCTH;

IIPOBOJIUTH UCCIIEZOBAaHUE 3aBUCUMOCTH OJHOM (PM3UYECKOI BEIMUYMHBI OT JIPYrou c
UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCHUMOCTb COINPOTHUBIICHHS IMPOBOJHHUKA OT
€ro JJIMHBI, MJIOLIaU HNOMEPEYHOro CeUeHHs! M YAEIbHOIO CONPOTUBIIEHUS BElleCTBa
IIPOBOJIHUKA, CUJIBI TOKA, UAYILETr0 Yepe3 MPOBOJIHUK, OT HANPSHKEHUS HA IPOBOJAHUKE,
UCCIIeIOBaHUE IIOCIIEA0BATEIbHOIO U MapajlIebHOTO COEIUHEHUN IPOBOJHHUKOB):
IUTAHUPOBATh UCCIIEI0BaHUE, COOMpaTh YCTAHOBKY M BBINOJHATH U3MEPEHUS, CIEIys
MIPEUI0KEHHOMY TUIaHy, (PUKCUPOBATh PE3yiIbTaThl MOJYYEHHOH 3aBHCHMOCTU B BHJIE
TabaMIl U TpaduKOB, A€1aTh BBIBOBI 110 pe3yabTaTaM HCCIeIOBaHHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpEeHMs (U3NUECKUX BEIMUYUH (yIeJbHas TEeIuioEMKOCTb
BEIIECTBA, COMPOTHUBIICHHE MTPOBOIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBaTh M3MEPEHHUs, CcoOMpaTh OSKCIIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIys
MPEUI0KEHHONW UHCTPYKIUH, U BBIYUCIIATH 3HAYCHNUE BEJIMUMHBL,

coOmoaTh TMpaBWjia TEXHUKH O€30MacHOCTH Ipu paboTe ¢ J1abopaTOpHBIM
obopynoBaHueM;



XapakTepu30BaTh MPHUHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOHCTB € OMOpPOW HAa MX OMHUCAHUSA (B TOM YHCIE: CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWMHA, aMIlepMETpP, BOJIBTMETP, CUETUMK AIIEKTPUYECKON
SHEPTUH, ODIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTEIbHBIE 3JIEKTPOIIPUOOPHI
(mpuMepsI), SIEKTPUYECKUE MPEIOXPAHUTEIHN, SJICKTPOMArHHUT, JIIEKTPOJBHIaTEIb
MOCTOSIHHOTO TOKA), HWCIIOJIb3yd 3HAaHUS O CBOMCTBaX (DM3MYECKHX SIBICHUH U
HE00X0IMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHHYECKHE YCTPONCTBA M H3MEPUTENBHBIE MPUOOPHI MO
CXeMaM M CXEMaTHYHBIM PHCYHKaM (JKUAKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUraTeNlb BHYTPEHHEI'O CTOpPAHHMs, 3JEKTPOCKOI, PEOCTar), COCTaBIATH
CXEMBI DJIIEKTPUYECKHUX IIETIeH C MOCIEeI0BATENbHBIM U MapauIeIbHBIM COEINHEHHEM
AIIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYECHHUS SJIEMEHTOB JIEKTPHUECKUX IIeTIeH;
MPUBOJIUTh TpUMEPHl (HAXOAUTh HMHPOpPMAIMI0 O MpHUMEpax) IPAKTHUYECKOTO
WCTIONb30BaHUSl (PM3UYECKUX 3HAHWA B TIOBCEJAHEBHOW KHM3HH IJIsi OOECIeUYeHUs
0€30MacHOCTH TpHU OOpalieHuH ¢ HOpUOOpaMH M TEXHUYECKMMM YCTPOWCTBaMU,
COXpaHEHHs 3JIOPOBbSI M COONIONEHHS HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKpY»Karollen cpene;

OCYIIECTBIISITh TMOWCK HWHQPOpManuu (U3NYIecKoro conepxanus B HVHTepHeTe, Ha
OCHOBE WMEIOIIUXCS 3HAHWUH W TYTEM CpaBHEHHS JIOTIOJIHUTEIBHBIX HCTOYHUKOB
BBICSATE WH(POPMAINNIO, KOTOpas SBISETCS TPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHON;

UCIOJb30BATh IIPU BBINOJHEHUN Yy4eOHBIX 3alaHUI HAay4HO-NOMYJSIPHYIO JINTEPATYPy
(GU3MYEeCKOro COAEp)KaHus, CIpPaBOYHbIE MaTepualbl, pecypcbl cetu HMHTepHer,
BIAaJIeTh NPUEMAaMU KOHCHEKTHUPOBAHMs TEKCTa, MpeoOpa3oBaHus HHGOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaThb COOCTBEHHBIC IMHCHbMEHHBIE M KpPAaTKHE YCTHBIE COOOIIEHHs, 0000IIas
MHGOPMALMIO U3 HECKOJBKHUX HCTOYHHMKOB (DU3MYECKOTO COIEp)KaHUs, B TOM YHUCIIE
NyOJIMYHO  MpPEACTaBIATh  Pe3yiabTaThl MPOEKTHOM WM  HCCIEA0BATEIbCKOM
JeATeIbHOCTH, IIPU 3TOM IPAMOTHO HMCIIOJIb30BaTh M3YyYEHHbIM NOHATHHHBIN ammapar
Kypca (pU3UKH, COIPOBOXK/IATh BHICTYINICHHE ITPE3EHTALIUCH;

IIPU BBINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIEIOBaHUM (PU3MYECKUX MPOLECCOB
pacrpenesiaTe 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMH 3aJayaMH,
CIIEIUTh 3a BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUpPOBAaTh €ro, aaeKBaTHO
OLICHUBaTb  COOCTBEHHBIM BKJaJ B  JEATEIBHOCTb  IPYIIIbl, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IIPOSBIISISI TOTOBHOCTD pa3peliaTh KOH(DIMKTHI.

K koHiy obydenus B 9 kjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

HCIIOJIb30BAaTh IIOHATHS: CHUCTEMa OTCYETa, MaTepualbHas TOYKA, TPAaeKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO JIBWKEHUS, nedopmanus (yrnpyras, iacTuueckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IIEPErpY3KH, LIEHTP
TSDKECTH, aOCOJIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPIOTrO Tesa, paBHOBECHE,
MEeXaHUYecKue KoiebaHWs M  BOJIHBL, 3BYK, MH(Qpa3Byk U  yJIbTpPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30pPYKOCTh M
JaTbHO30PKOCTh, CHEKTPhl HCIYCKaHUs M MOIJIONmEeHHs, anbda, Oera- M Tamma-
W3JIy4EHUs], U30TOIBL, SIAEPHAsl YHEPreTHKA;

pas3nuyarh SABICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEMHOE JBUYKEHHE,
PaBHOYCKOPEHHOE NMPSMOJIMHEHHOE JBUKEHUE, CBOOOJHOE Ma/IeHUe TeJ, pABHOMEPHOE



NBIDKEHUE 10 OKPYXHOCTH, B3aUMOJICUCTBUE Tell, PEAKTUBHOE JIBIDKCHHE,
KosiebaTenbHOe JIBI)KEHHE (3aTyXalollue W BBIHYXACHHBIC KOJIeOaHUs), PE30HaHC,
BOJIHOBOE JIBW)KEHHUE, OTpPOKEHUE 3BYKa, MPSIMOJMHEMHOE pPACIPOCTPAHECHHE,
OTpa)XCHUE U MPEJIOMIIEHUE CBETA, IIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHNE
0eoro cBeTa B CIEKTP U CIOXEHUE CHEKTPAIbHBIX IIBETOB, JUCIIEPCUSI CBETA,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOBHHUKHOBEHUE JIMHEWYATOrO CIIEKTPa HM3ITYUCHHS)
M0 OMHUCAHUIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JIEMOHCTPHUPYIOLIUX
JTaHHOE (PU3HUECKOE SBJICHHUC;

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MYECKHX SBIICHUH B OKpYyKaromeM Mupe (B
TOM 4YHclie (PU3HYECKUE SBJIICHUS B MPUPOJIC: TIPHIUBLI M OTIUBBI, JTBMKEHHUE TUIAHET
ConHeYHOM CHUCTEMBI, PEaKTUBHOE JIBIYKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO, I[BE€Ta TEI,
ONTHYECKUE SBJICHUS B  TPUPOAE, OHOJOTMYECKOE JEUCTBHE  BHIMMOTO,
yIbTPaHOIIETOBOTO M PEHTTEHOBCKOTO HW3JIYUCHHH, €CTECTBEHHBIM PaJMOaKTHUBHBIN
(hoH, KOCMHUYECKHE JIy4H, pPaJUOAKTUBHOE M3JIYUY€HHUE TMPUPOJIHBIX MHUHEPAJOB,
JEUCTBHE PAIMOAKTUBHBIX U3JTYUEHU HA OPraHU3M YEJIOBEKA), MPU 3TOM NEPEBOIUTH
MPAKTUYECKYIO0 33/lady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3nyuecKuX SBICHUN;

OTIMCHIBATh U3yYEHHBIC CBOMCTBA TeN M (PU3UYECKUE SIBJICHUS, UCIOJIB3yS (DU3NIECKUE
BEJIMYMHBI (CpeHssT U MTHOBEHHAs CKOPOCTH Tejla MPHU HEPABHOMEPHOM JIBIDKCHHH,
YCKOpEHUue, MepeMellieHne, MyTh, YIJoBas CKOPOCTb, CHja TPEHHs, CUJIa YIPYrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTrO MaJeHMs], BEC Tejla, UMITYJbC Tella, UMITYIbC
CHWJIbI, MEXaHU4YecKasi paboTa U MOIIHOCTb, MOTEHIIUAJIbHAS YHEPIUsl Teja, MOJAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIU, MOTEHIMATIbHAS SHEPIHS CKATON MPYKUHBI, KHHETUYECKas
SHEprusi, MOJIHAsS MeXaHW4ecKas SHeprusi, Mepuoj M YacToTa KoJieOaHWi, UIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, NIOKA3aTellb MPETOMICHUS
Cpelbl), MPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCHOJIb3YEMbIX
BEJIMYMH, OOO3HAUYEHUA M EIUHHIBI (U3NYECKHX BEIMYUH, HAXOIUTh (OPMYIIHI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYIO0 BEIUYHMHY C JPYITMMH BEIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHUH;

XapaKTepH30BaTh CBOMCTBA TeJ, (PU3NUYECKHUE SBJICHUS U MPOLECCHI, UCIOJIb3Ys 3aKOH
COXpPAHEHUsl SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHUsS, NPUHIUI CYHEPIIO3ULUU CHIL,
MIPUHLUII OTHOCUTENIBHOCTH ["anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa,
3aKOHbl OTpPaKEHUsT MU MPEJOMIICHHUS] CBETa, 3aKOHbl COXPAaHEHMs 3apsA/lOBOTO U
MAacCOBOIO 4YHMCEJI MpHU SAEPHBIX peakUMsX, MOpU STOM JaBaThb CIOBECHYIO
(hOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKCHHE;

OOBSACHATH (pU3MUECKHE MPOIECCHl W CBOMCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyallUii  MPaKkTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBISABIATH  MPUYUMHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB C OMOPOi Ha 2—
3 WU3y4eHHBIX CBOMCTBA (PHU3UYECKHX SBIEHUHM, (UINYECKUX 3aKOHOB HWIU
3aKOHOMEPHOCTEN;

peaTh pacu€THbIe 3a/1a4M (ONMUPAIOIINECS HAa CUCTEMY U3 2—3 ypaBHEHHI ), UCIIONb3Ys
3aKOHBI M (POPMYINBI, CBSI3BIBAONINE (U3NYECKHE BEIWYMHBI: HAa OCHOBE aHaIn3a
YCIIOBHSI 3aJlaud 3alMChIBaTh KPAaTKOE YCIOBHME, BBISBIATH HEAOCTAIOIINE WIH
M30BITOYHBIE JAaHHBIE, BHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOIUMBIE NJIS PEIICHHUS,
MPOBOJUTHh PAaCU€Thl M OLEHUBATH PEATUCTUYHOCTh [OJIYYEHHOTO 3HAaYeHUs
(bu3nUecKoil BENUYNHBL;



pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pELIMTh TNPH MOMOIIU (PU3HUYECKHX
METOJIOB,  HCIIOJIb3Yysl ~ ONKMCAHWUE  HCCIEIOBAaHUS,  BBLACHATH  IPOBEpsSEeMOe
MPEIOJI0KEeHNE, OLEHUBATh MNPAaBUIBHOCTh MOPSAKA IPOBEICHUS HCCIICAOBAHMS,
JIeTIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yIbTAaThl HAOIIOICHUH U OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tel (M3yd4eHue BTOPOro 3akoHa HprOTOHA, 3aKOHA COXpAHEHUsI YHEPTUH, 3aBUCUMOCTD
neproia KoJieOaHuit MpyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUIUTYAbl MAJIBIX KOJIEOaHH, MPSIMOJIMHEHHOE pacIpoCTpaHeHNE
CBETa, pa3lio’kKeHUe OeNoro CBeTa B CIEKTpP, M3YYCHHE CBOWMCTB H300paKEHHS B
IUIOCKOM 3€pKajieé ¥ CBOMCTB H300pakeHUs mpenMeTa B coOuparomiei JmH3e,
HaOJIO/IeHUE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO Habopa 000pyIOBaHMsI, OTIMCHIBATH XOJI OTIBITA U
€r0 pe3yibTaThl, ((OPMYIUPOBATH BBIBOIHI;

MPOBOJIUTH TIPU HEOOXOAMMOCTH CEPHIO NPSIMBIX HM3MEPEHH, OTpEeAeisisi CpeaHee
3HaUeHUE U3MepsieMOl BeIMUMHBl ((POKYCHOE pacCTOSIHHME COOMparouleil JUH3bI),
000CHOBBIBATH BBIOOD crioco0a n3MepeHust (M3MEPUTETLHOTO TTPHO0pa);

MIPOBOJIUTH HCCIICJIOBAHUE 3aBUCUMOCTEH (PH3MUECKHX BEIMYHMH C HCIOJH30BAaHUEM
NpSIMBIX M3MEpPEHHH (3aBUCHMOCTh IIYTH OT BpPEMEHH TIPH PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HadalbHOW CKOpOCTH, Tiepuoja KojeOaHWid MaTeMaTHYeCKOTO
MasiTHHKA OT JUTMHBI HUTH, 3aBUCUMOCTH yIila OTPaKEHHUsSI CBETa OT Yrja NaJeHHs U
yria TpeNOMIICHHUS OT yIJia MaJeHus1): TUTAaHUPOBATh MCCIIEOBAHNE, CAMOCTOSATEIBHO
coOuparb yCTaHOBKY, (UKCHPOBAaTh pPE3ylbTaThl IOJYYEHHOH 3aBHUCHUMOCTHU
(bu3nyecKkux BETUYMH B BUJE TaOMUIl U IpaduKoB, JeiaTh BBIBOJBI MO pe3yiabTaTaMm
HCCIIeIOBAHUS;

MPOBOJUTH KOCBEHHbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tejia MPU PaBHOYCKOPEHHOM JBM)KEHHMHU, YCKOPEHHE CBOOOJHOIO MaJCHUS,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJILKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W Tepuoja KoJebaHWi MaTeMaTHYeCKOro U MPYKMHHOTO
MasTHUKOB, OITUYECKass CWiIa coOuparomiel JuH3bl, paJAMOAKTUBHBIN  (OH):
IUIAaHUPOBATh H3MEPEHHUs, COOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMOJIHATH
U3MepeHusi, cleAysl MPeJIOKEHHOW MHCTPYKIMH, BBIYMCISATh 3HAYCHHE BEIMYUHBI U
aHAJIM3UPOBATh TMOJYYEHHBbIE pe3yabTaThl C Y4E€TOM 3a/laHHOM MOTPEUIHOCTH
HU3MEPEHUIT;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH Tpu paboTre ¢ J1abopaTOPHBIM
obopynoBaHueMm;

pa3nuyaTh OCHOBHBIE NPU3HAKK M3YYEHHBIX (U3MUECKUX MOJENei: MarepualibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM MCTOYHHK CBETa, Jyd4, TOHKAs JIMH3A,
IUTaHeTapHasi MOJIeIb aTOMa, HYKJIOHHAst MOJIeJIb @aTOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHLUUIBI JACHCTBHS H3YYEHHBIX MPUOOPOB U TEXHMYECKHX
YCTPOMCTB C ONOPOH HA UX ONMUCAHUS (B TOM YHUCIIE: CIIMIOMETP, JaTUYUKHU TOJI0KEHHUS,
paccTOsIHUS U YCKOPEHHMsI, paKeTa, 3X0JI0T, OUKH, IEPUCKOII, (poToaInapaT, ONTUYECKHE
CBETOBOJIbl, CIIEKTPOCKOII, JIO3UMETpP, Kamepa BuibcoHa), HCHONB3YysS 3HAaHUS O
CBOMcTBaX (PM3NYECKUX SABJICHUNA U HEOOXOUMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;
UCIOJIb30BAaTh CXEMbl U CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHMUECKUX MPOIECCOB IMPH PELICHHH Y4eOHO-
MPAKTUYECKUX 3aJ[ay, ONTUYECKHE CXEMBbI Ul MOCTPOEHUS! M300pa’keHUH B IJIOCKOM
3epKajie ¥ coouparomieil TuHse;



® T[PUBOAWUTH TPHUMEPHl (HAXOAUTH HH(POPMAIMIO O TMpPHUMEpax) MPAKTUYECKOTO
WCTIOJb30BaHUS (PU3UYECKUX 3HAHMM B TIOBCEAHEBHOW KHU3HHM i OOECreueHus
0€30MaCHOCTH MpH OOpalleHud ¢ OpubopaMH U TEXHUYECKUMHU YCTPOHCTBAMH,
COXPAaHEHHUs 3J0pOBbsI M COOJIIOJEHUS HOPM 3KOJOTMYECKOIO IOBEJCHHS B
OKpYKalollel cpere;

® OCYIIECTBIIITh TMMOWCK WHpopManuu (usndeckoro conepxkanus B HHTepHeTe,
CaMOCTOSATENIEHO (OPMYIUPYST TOMCKOBBIM 3ampoC, HAXOJUTH IIyTH OIpPEIeTICHHS
JIOCTOBEPHOCTH IOJIyYeHHOM UH(POpMaluu Ha OCHOBE HUMEIOLIUXCS 3HAHUU U
JIOTIOJTHUTEIbHBIX UICTOUHUKOB;

® CIIOJIb30BaTh NPU BBINOJIHEHUU YYEOHBIX 3a/laHUM HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(u3MUecKoro coJiep’KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHer,
BJIAJECTh MpUEMAMHM KOHCIIEKTHPOBAHHS TEKCTa, NpeoOpa3oBaHus HHGOpMALUU U3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

e co3JaBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHHS] Ha OCHOBE HMH(opManuu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOrO COAEp)KAHUS, IMYyOJUYHO MPEACTaBIATh
pe3ynbTaThl MPOEKTHOM WIJIM MCCIEA0BATEIbCKOM NEATeNbHOCTH, MIPH 3TOM IpaMOTHO
WCIOJIb30BAaTh W3YYEHHBIN NOHSATUHHBIM ammapar HM3y4aeMmoro pasjena (QU3uKd u
COMPOBOXKJATh BBICTYIUIEHHWE TMpe3eHTaluell ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHUKOB.

Conepkanue Kypca ¢pusnku B 7 Kjiacce

Copepxanne  oOydeHHMs]  MpEACTaBIEHO B  IporpamMme  pasgenamu  «BBeneHuey,
«[lepBoHauanbHbIE CBEACHUSA O CTPOCHUH BelIlecTBa», «B3aumoneiicTBus ten», «/laBnenue ten,
KUJKOCTEH U ra3oBy», « PaboTa 1 MOIIHOCTH. DHEPrusi»

BBenenue (4 yaca)
®dwusuka — HayKa o npupoae. Ousnueckue sBinenus. Gu3ndeckue cBoiicTa ten. Habmronenue n onmncanme

¢usnueckux siBneHu. Pusnyeckue BeanuuHbl. M3Mepenne GU3NUecKUX BEHMYUH: [JUIMHHBI, BPEMEHH,
TemIiiepaTypbl. Pusndeckue npudopel. MexayHaponHas cucteMa eIuHUI. TOYHOCTh U IOTPELIHOCTh
n3MepeHuid. Ou3nKa U TEXHUKA.

JlaGopaTopHbIe pabOTHI

JlabopaTtopnas padora Ne 1 «OmnpeneneHue neHsl AeineHus: PU3nIecKoro npudopa»

I'maBa 1. IlepBoHa4YaJbHbIC CBECHUS O CTPOCHUH BemiecTBa (6 4acoB)

CTpOGHI/Ie BCIICCTBA. OHLITLI, JAOKa3bIBAOMIUC ATOMHOC CTPOCHUC BCIICCTBA. TennoBoe JABHKCHHUC
aTOMOB U MOJICKYJIL. BpOYHOBCKOC JABHKCHHUC. I[I/I(b(i)YBI/IH B ra3ax, )XKMJIKOCTAX U TBEPAbIX TCIaX.
BSaHMOZ[eﬁCTBI/Ie JacCTull BEIICCTBA. ArperaTHHe COCTOsAAHUS BEIICCTBA. MOI[CJ'H/I CTPOCHUA TBEPAbIX TCII,
)KHHKOCTeﬁ u ra3oB. OObsICHEHHE CBOMCTB ra3os, )KI/I,I[KOCTeﬁ 1 TBEPABIX TCII HAa OCHOBE MOJICKYJISIPHO-
KHHETUYCCKHUX HpCﬂCTaBHCHHﬁ.



JIaGopaTopHble pabOTHI

JlabopaTtopnas padota Ne 2 « OnpenencHue pa3MepoB MaJIbIX TEID)

I'naBa 2. B3aumopaeiictBus TeJ (23 yaca)

Mexanndeckoe asuxenue. Tpaekropus. [1yte. PaBHOMepHOE U1 HepaBHOMEpHOE ABUKEHUE. CKOPOCTS.
I'paduky 3aBUCUMOCTH IIYTH U MOILYJISI CKOPOCTH OT BpeMeHH JIBHxkeHus. MHepuus. MHepTHOCTH Tel.
BzaumoneiictBue Ten. Macca tena. M3mepenue macchl T ena. IlnotHoCTh BemecTBa. Cuna. Mia
Tskectu. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. CBA3b MeXly cHiIOM TsDKECTH U Maccol Tena. Cuia
TSKECTH Ha APYrux maHerax. Junamomerp. ClnokeHue IBYX CHJI, HAIIPABJIEHHBIX BJIOJIb OAHOM MPAMOH.
PaBHopelicTByromas apyx cuil. Cuna tpenus. @uzndeckas npupoaa HedecHbIX Ted CONMHEYHON CHCTEMBI.

JIaGopaTopHbIe PabOTHI

JlabopaTtopnas padota Ne3 « M3mepeHue Macchl Tejla Ha PhIYaKHBIX BECAX)
JlabopaTopnas padora Ned «M3mepenne o0bema Tena»

JlabopaTtopnas padoTta NeS «OmnpeneneHre IIOTHOCTH TEla

JlabopaTopnas padota Ne6 «["paynpoBaHue NPYKUHBI U K3MEPEHHUE CUIT TUHAMOMETPOM)»
JlabopaTopHas padota Ne7 « M3MepeHue Cuiibl TPSHHUS C TIOMOIIBIO THHAMOMETPa

I'naBa 3. /laBJjieHMe TBepPAbIX TeJl, »KUAKOCTeH U ra3oB (21 yac)

Hasnenue. [lapnenne TBepapIx Tei. JlaBnenue raza. OObsicHEHHE JIaBICHHS HA OCHOBE MOJIEKYIISIPHO-
KMHETHYECKUX mpencTaBieHni. [lepenaya naBieHus >KUAKOCTSIMH 1 razamu. 3akoH [lackams.
Coobmmaromuecs: cocyabl. ATMocdepHoe maBieHne. MeToisl n3MepeHusi aTMOC(hEepHOTO TaBIICHUSI.
bapomerp, MaHOMETp, TTOPIITHEBOM JKUIKOCTHBIM Hacoc. 3akoH ApxuMmena. Y CJIOBHS TUTaBaHUS TE.
BosnyxomnaBanue.

JlaGopaTopHbIe pabOTHI

Jlabopartopnas paborta Ne§ « Ompenenenne BHITaIKABAIOIIEH CHITBI, TEWCTBYIOMIEH Ha TIOTPYKEHHOE B
KHUJIKOCTh TEIO0»

JlaGopartopHas pabota Ne9 « BrisscHeHHe yCcIOBHIA IIJIaBaHUS TENa B )KHIKOCTI

I'naBa 4. PaGora u momHOCTh. JHeprus (13 yacos)

Mexanndeckass pabora. MomiHocTh. [IpocThie MexaHU3MBL. MOMEHT CHIIBL. Y CIIOBHS
paBHOBECHS pbluara. «30J0TO€ MPaBUJIO» MEXAHUKH. Bunel paBHOBecus.
Kosddunment mnoneznoro gevictBus (KIIHA). DOueprus. I[loTeHuuanpHas
KUHeTHueckas sHeprus. lIpespaienne sHepruu.

JlaGopaTopHble pabOTHI

JIaGopatopHas pabota Nel0 « BeisicHeHHe ycioBUS paBHOBECHS pbluara
JlaGopatopHass pabota Nell «Ompenenenne KIIJl mpu mnoabemMe Mo HaKIOHHOM
IIJIOCKOCTH»

Oo6o6marmee nopropenne (1 4.)



Coaep:xanune Kypca ¢pusuku B 8 kiiacce

dusnueckoe 00pa3oBaHME B OCHOBHOHM INIKOJIE JIOJDKHO oOecreduTh (OpMHUpOBAHHE Y
oOydarommxcsi TPEICTaBICHUH O HAaydHOW KapTHHE MHpa — BaKHOTO pecypca HaydHO-
TEXHHYECKOTO MPOrpecca, 03HAKOMIICHHE 00yJarONIMXCs ¢ GU3MUYSCKUMHU U aCTPOHOMHYECKUMU
SABJICHUAMHA, OCHOBHBIMHU IMPHUHIOHUIIAMHA pa60TI)I MEXaHNU3MOB, BBICOKOTCXHOJIOTHYHBIX YCTPOﬁCTB
u HpI/I60pOB, pa3BUTUC KOMHeTeHHI/Iﬁ B PCHICHUHU HWHXCHCPHO-TCXHUYCCKUX HW HAYYHO-
HCCHENOBAaTENbCKUX 3amad. CopepkaHue oOy4deHHs TIPEICTaBICHO B MpOorpaMMme pasieiamu
«TennoBeie SBIECHUA», «DJIEKTPUUCCKUE SBICHUS», «DIEKTPOMATHUTHBIC SBJICHUM», «CBETOBHIC
SABJICHUSD).

I'naBa 1. TenuioBble siBieHus (22 4.)

TennoBoe nBwkeHue. TemoBoe paBHOBecue. Temmeparypa. BHyTpeHHssi sHeprusi.
Pabota u Teruonepenaya. TermonpoBoanocts. Kousekmus. M3nyuenne. KomudyecTBo TEIIOTHI.
VYaenpHas TemI0eMKOCTh. Pacdyer konuuecTBa TEIJIOTHI MPHU TEINIOOOMEH. 3aKOH COXPAaHEHHUS U
MIpEBpAICHUsI SHEPTHUH B MEXaHMUYECKHX M TEIIOBBIX IMpolieccax. [lmaBneHne u oTBepaeBaHue
KPHUCTAJUIMYECKUX TeN. YAelbHas TeryoTa IuiaBieHus. VMcnapenne u konaeHcanus. Kunenwue.
Brnaxxnocte Bo3myxa. VYnaenpHas TemiioTa mapooOpazoBaHus. OOBSCHEHHE WM3MEHEHUS
arperaTHOTO COCTOSIHHS BEIECTBa HAa OCHOBE MOJICKYJSIPHO-KWHETUYECKUX TPECTaBICHUH.
[IpeobpazoBanue >HEPruM B TEIUIOBBIX MalIMHaX. J[BUTraTenb BHYTpeHHETO cropanus. [lapoBas
Typouna. KIIJ[ termoBoro mpurarens. DKOJIOTHYECKHE TPOOIEMBI HCIIOIB30BAHUS TEIUIOBBIX
MaIlVH.

@ponmanvras 1abopamopHasn paboma:

No 1. CpaBHeHHE KOJIMYECTB TEIUIOTHI PH CMENTMBAHUY BOJIbI Pa3HOM TEMIEPaTyphI.

No 2. 3mepenue yaenbHON TEMI0EMKOCTH TBEPAOTO TeNa.

Ne 3. 3mepeHue BIaXXKHOCTH BO31yXa.

I'naBa 2. DuiekTpuyeckue siBjaeHus (26 4.)

Onektpuzarus Ted. [[Ba poma aekTpuueckux 3apsiioB. BzanmMoneiicTBHe 3apssKeHHBIX
ten. [IpoBOHUKH, AUATIEKTPUKH U TIOJIYIIPOBOIHUKH. DJIEKTPUUECKOE TOJIe. 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa. JlenuMocTh 3IeKTpudeckoro 3apsiga. DiekTpoH. CTpoeHHue aToma.
DNeKTpUYecKuii TOK. JIeCTBHE AIEKTPHUYECKOTO IO Ha DJIEKTPUUYECKUE 3apsbl. VIcTOUHUKH
TOKa. OJekTpuueckas 1emnb. Cuila TOKa. DJEKTPUUECKOE HaIpshKEeHUE. JICKTPUYECKOE
conpotuBiieHne. 3akoH Owma s ywactka uenu. [locnemoBarenbHoe UM mapajuielibHOE
COeIMHEHUE MPOBOJHUKOB. PaboTa M MOIIHOCTH 3NeKTprueckoro Toka. 3akoH J[xoyms-JleHua.
Konnencarop. IIpaBuiia 6e30macHOCTH Mpu paboOTe € IIEKTPONPUOOPAMH.

@ponmanvuas 1abopamopHas paboma:

Ne 4. CHopka 351eKTpUUECKOii [IeNMU 1 U3MEPEHUE CUITBI TOKA B €€ Pa3TUYHbIX YUaCTKaX.

Ne 5. 3mepeHue HanpspKeHHs Ha pa3JIMUHBIX y4acTKaX AJIEKTPUUECKOM 1Lenu.

Ne 6. PerynupoBaHue cuibl TOKa pEOCTATOM.

Ne 7. 3mepeHue conpoTUBIEHUS TPOBOJHUKA IPU MTOMOILIA aMIIEpMETPa U BOJIbTMETPA.

Ne 8. I3Mepenre MOIIHOCTH U pabOTHI TOKA B ANEKTPUUYECKOM Jamrie.

I'maBa 3. DiekTpoMarHuTHbIe sBJIeHHA (8 4.)

OneiT Opcrena. MarautHoe mnosie. MarHuTHOE moje ImpsiMOro Toka. MarHutHoe mosie
KaTyllku ¢ TOKOM. llocTtosiHHble MarHuTbl. MAarHuTHOE€ MOJIE€ TMOCTOSHHBIX MAarHHUTOB.
MarnutHoe mnone 3emian. BiammopelicTBme MarHuToB. JIeHCTBHE MArHMTHOrO IIOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPUUECKUI IBUTATEb.

Dpoumanvras 1abopamopuas paboma:

Ne 9. Cbopka srieKTpoMarHuTa M UCIbITAHUE €ro JISHCTBUS



Ne 10. M3y4yeHue 31€KTpUUECKOro ABUraTessl IOCTOSHHOTO TOKa (HAa MOAECTIH).

I'naBa 4. CBetoBble saiBjieHus (10 4.)

Hcrounuku cBera. IIpsamosiMHEHOE pacnpocTpaHeHuEe CcBeTa. Buaumoe ABUKEHHUE
cBeTmil. OTpakeHHe cBeTa. 3aKOH OTpakeHus cBeTa. [lnmockoe 3epkano. Ilpenomnenue cpera.
3akoH mnpesnomiieHus: cBeTa. JIuH3pl. DokycHOe paccTosiHUE JUH3bl. OnTHYecKas CUila JIHMH3BL
N3o0paxkenusi, naBaeMble TuH30#. ['11a3 kak ontudeckas cucrema. ONTHYECKHE TPUOOPHIL.

@ponmanvuas 1abopamopHasn paboma:

Ne 11. Ilonyuenue n3o6paxxeHus Ipu MOMOILY JIUH3BI.

Oo6o61marniee nopropenne (2 4.)

Conep:xkanne kypca ¢pusuku B 9 kiiacce

I'nasa 1. 3akoHbl B3aumMojeiicTBUA U ABM:KeHus Tej (31 yaca)

MarepuanbHas Touka. Cucrema otcuera. [lepememenre. CKopocTh NpsIMOJTMHEHHOTO
paBHOMEpHOTO ABWXKeHUs. [IpsaMonHeiHOe paBHOYCKOPEHHOE ABMKEHUE. MTHOBEHHAs
CKOPOCTB. Y CKOPEHHE, IEPEMELICHHE.

I'pacduku 3aBUCUMOCTH KHHEMATHYECKHUX BEJIMYUH OT BPEMEHH IPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JBHKEHUU.

OTHOCUTENHLHOCTh MEXaHHYECKOT'O JABWOXKCHUS. FCOHGHTpI/ILIeCKaﬂ U I'SIIMOICHTPUYCCKAA
CHUCTEMBI MHpaA. I/IHepHI/IaJIBHaH CHCTEMA OTCUCTA.

[TepBriii, BTOpOii U TpeTHii 3aKkoHbl HproTOHA.

CBoOonHoe nagenne. HeBecomocTs. 3aKOH BCEMUPHOTO TSAroTeHHs. VIcKycCTBEHHbIE CITyTHUKU
3emiu. Imnynbce. 3aKOH COXpaHEHUST UMITYJIbCA.

PeaktuBHOE NBUKEHUE.
Jlemoncmpayuu.

OTHOCHUTENBHOCTH ABHKEHUA. PaBHOYCKOpeHHOe nBKeHue. CBoOOIHOE Ma/ieHUE Tel B TpyOKe
HeroTona. Hanpasnenue ckopocTH IpU paBHOMEPHOM JIBHIKEHHH 110 OKPYXHOCTH. Bropoit
3akoH HprotoHa. Tpernii 3akoH HetoroHa. HeBecoMOCTh. 3aK0H COXpaHEHHS UMITYJIbCA.
PeakTuBHOC ABMKEHUE.

Jlabopamopusie pabomul.
1. HccnenoBaHue paBHOYCKOPEHHOT'O ABMKEHHS 0€3 HaUaabHONU CKOPOCTH.

2. U3mepeHue ycKOpeHUs! CBOOOIHOTO MaJICHUS.

I'naBa 2. Mexannuyeckue Koje0aHusi M BOJHbI. 3BYK. (13 yacoB)



KonebarensHoe neuxenue. Konebanus rpysa Ha npyxune. CBoO0 HbIE KOJIeOaHUSI.
KonebarenbHas cucrema. MasiTHUK. AMIUTUTY/Ia, TIEPUO/I, yacToTa Kosebanuil. ("apmonnveckue
KoJeOaHus).

[IpeBpaiieHue SHEPrUX Mpy KOJIeOATEIILHOM IBIKEHUH. 3aTyXaromue KojaeOaHus.
Boinyxaennsie konebanus. Pesonanc.

PacnipocTpanenue xonebanuii B ynpyrux cpeaax. [IpogonsHbie u nmonepevynbie BOIHbL. nHa
BOJIHBI. CBSA3b JAJIMHBI BOJIHBI CO CKOPOCTBIO €€ PaCpOCTPAHEHHUS U MEPUOIOM (HacTOTOM).

3ByKOBBIC BOJIHEL. CKOPOCTH 3BYKa. BbicoTa, TEMOp M IPOMKOCTH 3BYKa. DX0. 3BYKOBOI
pe30HaHC.

Jlemoncmpayuu.

Mexannueckue kosiebanus. MexaHnueckue BOJIHbI. 3ByKOBBIE KojeOaHus. Y CI0BUs
pacrpocTpaHeHHs 3ByKa.

Jlabopamopnuas paboma.

1. WccnemoBaHue 3aBUCHMOCTH TIEPHOJIA U YACTOTHI CBOOOHBIX KOJICOAHHUI HUTSHOTO
MasTHHUKA OT JJIMHBI HUTH.

I'naBa 3. JaexkrpomaruuTHoe moJie (11 yacos)

OHOPOAHOE Y HEOJHOPOJHOE MAarHUTHOE ToJie. HampaBiieHre Toka U HanpaBJI€HUE JJUHUM €ro
MarautHoTo ToJis. [IpaBuiio OypaBumka.

Ob6napyxenue MmarautHoro noJist. [IpaBumo neBoit pyku. MHAyKIHMsI MarHUTHOTO TIOJISI.
MaruuTHbIi oTOK. OnbITel @apazaes. DieKTpoMarHuTHas HHAyKua. Hanpasinenue
WHAYKIIMOHHOTO TOoKa. [IpaBuiio Jlenna. SIBjieHrne caMOMHIYKIIUH.

[Tepemennsiii TOK. ['eHepaTop nepemeHHoro Toka. [Ipeobpa3oBanus SHEPrUu B
anekrporeneparopax. Tpanchopmarop. [lepegaua snexkTpruueckoit JHEPrUH Ha PaCCTOSTHUE.

BHGKTpOMaFHI/ITHOC IIoJIC. BJ'ICKTPOMaFHI/ITHBIC BOJIHBI. CKOpOCTb PacCIpoOCTpaHCHHUA
QJICKTPOMArdUTHBIX BOJIH. Bansane OJICKTPOMArdHuTHBIX I/I3J1y‘{eHPII>'I Ha )KUBBIC OPraHU3MBI.

Konnencarop. KosiebaTenpHbiii KoOHTYp. [lomydeHre 3eKTpOMarHUTHBIX KOJICOAHUH.
[TpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.

3J'IeKTpOMaFHI/ITHaSI npupoaa CBCTaA. HpeHOMHeHI/Ie cBeTta. Iloka3zarenb IpCIIOMIICHUS.
Z[I/ICHGPCI/IH cBeTa. THUIbl ONTHYECKUX CIICKTPOB. ITornomenue u HUCITYCKAHUC CBETA aTOMaMH.
HpOI/ICXO)KI[CHI/IC JIMHENYaThIX CIICKTPOB.

Jlemoncmpayuu.

yCTpOfICTBO KOHACHCATOpa. 9Hepl"I/I${ 3apsLKCHHOTO KOHACHCATOPA. aﬂeKTpOMal"HI/ITHHC
koJsieOanus. CBoiicTBa SJICKTPOMATrHUTHBIX BOJIH. I[I/ICHepCI/IH CBCTa. HonyquI/Ie Oenoro ceera
IIpHU CIIOKCHUHN CBETA Pa3HbIX LIBCTOB.

Jlabopamopusie pabomul.

1. HSyquI/IC SABJICHUA BHCKTPOMaFHHTHOﬁ WHAYKIUH.

I'naBa 4. Ctpoenne atoma u aTOMHOIO siapa (9 4acoB)

PannoakTUBHOCTh KaK CBUIETEIBCTBO CI0XKHOTO CTpOCHUSA aTOMOB.



Anbda-, 6era-, ramma - u3nydenus. Oneitel Pezepdopnaa. SAnepuas Mmoaens atoma.
PannoakTrBHBIC TTpeBpaIieHus aTOMHBIX siyiep. CoXxpaHeHHE 3apsIOBOTO M MaCCOBOTO YUCEI
IIPU AJCPHBIX peakuuax. MeTo bl HaOII0ICHNS U PETUCTPALlMH YacTHUIl B SIIEPHOM (pusuKe.

IIpoTOHHO-HENUTPOHHAS MOJIENb AApa. PU3UUECKHUIM CMBICII 3apsAI0BOTO U MAaCCOBOTO YHCEIL.
Nzotomel. [IpaBuna cMenienus. DHEPTHUst CBSI3U YaCTHIL B SIIPE.

Henenwne saep ypana. Llennas peakuus. SnepHas sHepreTrka. DK0JIOTHUECKUE TPOOIeMbl
pabOTHI aTOMHBIX DJIEKTPOCTAHIIHH.

Jo3umetpus. [lepuon momypacnana. 3akoH pauoaKTUBHOTO pacnana. Biusaue
pPaanOaKTUBHBIX I/I3J1y‘I€HI/Iﬁ Ha )KUBBIC OPIraHU3MBbI.

Tepmosinepnas peakuusi. Mcrounnku sHeprun CoJiHIA U 3BE31.
Jlemoncmpayuu.

Mogens onbita Pezepdopna. HaGmronenue tpekoB B kamepe Busbcona. YcTpoiicTBO U AeiicTBHE
CUCTYHMKA HOHU3UPYIOIIUX YaCTHII.

Jlabopamopusie pabomul.
1. W3ydeHue neneHus siapa aToMa ypana 1o ¢pororpaduu TPEKOB.

2. H3ydeHue TPEeKOB 3apsHKEHHBIX YaCTHIL IO TOTOBBIM (oTorpadusm.

O0600menne U MOBTOPeHUE 4 4acoB



TeMmaTuueckoe IJIAHUPOBAHME C YKa3aHUEM KoJIn4YecTBa 4acoB,
OTBOAMMBIX HA OCBOCHHEC Ka)l(IlOﬁ TEMBbI

7 kaacce
YueOHuk  «®Pusmka. kinacc».  Astop Ileppimkun  A.B.  YueOnuk  ans
00m1eo0pa3oBaTenbHBIX YUpexkaeHui. 4-¢ uznanue - M.: JIpoda, 2015.
Ne Ha3sanue Tem Komnue | Konuue | Koan Hoast 00béma BocnurarenbHblil
n/n CTBO CTBO YecTB NPOXO0KIeHUSI KOMIIOHEHT
OTBOJM | KOHTPO ) NMPOrpaMMHOI0 MaTepuajia MOyt
MBIX JBHBIX | J1abop (%) «IkoabHBI
4acoB pa6oT | aTopH YPOK»
bIX
padort
OYHO | TUCTaH | caMocC
HHOHHO | TosITe
JbHO
1 | BBeneuue 4 - 1 82 10 8 «Bsiarommecs
Y4€HBIC POCCUNCKOU
HayKW» - CEHTAOPb.
«3apaBCcTBYit
¢bu3nkay - CeHTIOpb
2 | [lepBoHauanbHbBIC 6 - 1 83 9 8 «Kax ycTpoeH MHp»
CBEJIEHUS O - OKTSIOpb.
CTPOEHUH BEIIECTBA
3 | BsaumonerictBue 23 2 5 85 10 5 «Kocmuueckune
TENn KOpabim» - HOSOPb
4 | laBieHue TBepAbIX 21 1 2 86 10 4 «BozynHsrit okearm»
TeJ, KUIKOCTEH U - JIeKabpb.
«Ilepenpasa
rasos COBETCKUX BOMCK
yepe3 Juenp Bo
Bpemst BOB» -
(eBpaib.
«Hctopust
BO3OYXOIUJIaBaHUS» -
MapT.
5 | PabGorau 13 1 2 87 10 3 «HT0 Takoe
MOUIHOCTb. DHEPTHUs JIBUTATENb? -
afnpeb.
6 | [loBTOopenue 1 1 - 88 8 4 «Jlenb paguo» - mai
HUTOro 68 5 11




8 kiace

VueOnuk «®Puszuka. 8 wimaccy. Astop Ileppimikun  A.B.  YueObHuk i
00m1e00pa3oBaTenbHBIX YUpeKaeHUH. 7-¢ uznanue - M.: JIpoda, 2019.

Ha3BaHue TemM Komnuec | Koanue | Konuuec Hoast 00béma BocnurarenbHbIi
TBO CTBO TBO MPOXOKIACHUS KOMITOHEHT
OTBOJUM | KOHTPO | j1apoparo MPOrpaMMHOI0 MOYJIsI
bIX YACOB | JbHBIX PHBIX MaTepuaja (%) «IxonbHBI

padort padort OYHO | AMCTaH | caMocC YPOK»
IIMOHHO | TONATE
JILHO

TennoBbie SBIICHHUS 22 1 3 87 10 3 «Bblnaroruecs

YUEHBIC» - CEHTIOPD.
«['1mobanbHbBIE
POOIEMBI
YeJI0BEYECTBAN -
OKTSIOPb.

«Poinb TennoBbIX
JIBUTaTesiel B MUPE»

-HOSIOPb.
DNEeKTPUUYECKUE 26 2 5 86 10 4 «Bcg o Toxe» -
SIBJICHMS JeKaOpb.
DNeKTpOMarHUTHBIC 8 1 2 85 10 5 «MarHurHsle roJst
SIBICHUS JKUBBIX OpPraHU3MOBY
SIHBapb.

«3ammra MOpCKUX
Kkopabueit oT
MarHuTHBIX MHH -
(eBpalb.

CBeTOBbBIE SIBIICHUS 10 1 1 88 10 2 «Y IUBUTEBHBIH
CBET» - MapT.

[ToBTOpEHUE 2 - - 86 10 4 «BecKoHeuHbIi
KOCMOC» - allp€lib.

«Hayunb1it
IPOrpeccy»- Mau.

HUroro 68 5 11




9 kJiacce

YueOnuk «dusuka. 9 kimaccy». ABtropel A. B. Ilepeimkun, E.M.I'yrHUK - 7 -€ U371,

nepepad.-M.:

Hpoda, 2019.

n/n

Tema

Koanue
CTBO
OTBOIH
MBIX
4acoB

Koaunue
CTBO
KOHTPO
JIbHBIX
padort

Koauue
CTBO
Jabopa
TOPHBIX
padort

Joas o0béma
MPOXOKIACHUS

NMPOrpaMMHOro
maTtepuaja (%)

OYHO

JNCTa
HIHOH
HO

caMocC
TOATE
JBbHO

BocnurareabHbIH
KOMIIOHEHT
MOIYJIst
«IxoabHBII
YPOK»

3aKOHBI B3aMMOIEHCTBUS U
JIBYOKEHUS TET

31

88

10

2

«Bplparomuecs
YUE€HBIE» - CEHTSIOPb.
«YenoBek u KOCMOC»
- OKTSIOPb.

«Hcropust coznanus
MuHoméra BM-13
(Karttoma)» - HOSIOpb.

MexaHudeckre KoJicOaHus
W BOJIHBI

13

87

10

«BomeOHbIl MHp
3BYKOB)» - JIeKaOpb.

DNEKTPOMAarHUTHOE TTOJIE

11

85

«MarauTHble OIS
KHUBBIX OPTaHU3MOBY
- SIHBapb.

«3ammra MOpCKUX
kopabeii oT
MarHUTHBIX MHMH B
Haugane BOB -
(eBpalb.

CrpocHue aTroma u

aTOMHOTO 571pa

84

«Moxer 11 Hayka
OBITH
0e3HPABCTBEHHOIN
«Mp1 ObLTH
HEPBBIMIY -aIIpeJb.

HroroBoe noBTopeHune

85

10

«I'mobanpHBIE
poOIeMbI
YeI0BEUECTBa»- Mal

Hroro

68




