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1.IlosicHuTEIbHASA 3aNINCKA.
Pabouas nporpamma mo ¢usuke 8 kiacca pazpadboraHa:

- ¢ tpedoBanusiMu GI'OC OO0, yrBepkaeHHOro nprukazoM Munoopuayku PD ot 17.12.2010r.
Nel1897 «O0 yrBepxkaenuu ¢enepaabHOro rocy1apcTBEHHOTO CTaHJapTa OCHOBHOTO 00IIEeTo
00pazoBaHUY;

- ¢ yauetom @OII OOO, yrBepkaeHHo# npukazoM MunmnpocsemieHuss PO ot 18.05.2023 Ne370 «O06
yTBepxacHUH (heepanbHOi 00pa3oBaTEIbHON MPOTrpaMMBbl OCHOBHOTO 00IIIero oopazoBanus',

Ha OCHOBE:
- OOIT OO0 MOY [y6posckas OIII;
- yuebnoro miana MOY Jly6posckas OILI

®dusnka ABISIETCS CUCTEMOOOPa3yIOIUM JAJIsl €CTECTBEHHO-HAYUHBIX y4EOHBIX MPEIMETOB,
IOCKOJIbKY (PM3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SIBJICHUH, M3Yy4aeMbIX XUMHEH,
Ouosorueli, actpoHoMue u ¢usznyeckoil reorpagueil, BHOCUT BKJaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, IpefocTaBiIseT Haubojee SCHbIe 00paslbl NPUMEHEHUS HayyHOI'o METola
MO3HAHUS, TO €CTh CII0CO0a MOTyYSHHsI TOCTOBEPHBIX 3HAHUI O MHpE.

Opna u3 rnaBHBIX 3a/1a4 (U3MUECKOr0o 00pa3oBaHUS B CTPYKType 00Iiero oOpa3oBaHuUs
COCTOMT B (OPMHPOBAHUH €CTECTBEHHO-HAYYHOW TPaMOTHOCTH M HHTEpeca K Hayke Yy
o0yJaroumxcs.

Lenu nzydyenust pusuku:

npuoOpeTeHue UHTepeca U CTpeMIIeHHs] 00yJarolUXcsl K HAyYHOMY M3YyUYEHHIO MPUPOJIBI,
pa3sBUTHE UX UHTEIUIEKTYalIbHbBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3sBUTHE TPEACTABICHWH O HAYYHOM METO/A€ TMO3HaHUs W (HOPMHUpPOBAHHE
UCCIIEI0BATEIbCKOTO OTHOLIECHUS K OKPY)KAIOLIUM SIBJICHUSM;

(dbopMHpOBaHHE HAyYHOTO MHUPOBO33PEHUs Kak pe3ylbTaTa H3Y4YE€HHUS OCHOB CTPOCHHUS
MaTepuy U (QyHIaMEHTaJIbHBIX 3aKOHOB (hU3UKH;

(dbopMHpoBaHUE MPEACTABICHUNA O POIM (PU3MKH AJIS PA3BUTHUS IPYTUX €CTECTBEHHBIX HaYK,
TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEIACTABICHUH O BO3MOXHBIX cdepax Oyaymeid npodeccuoHaIbHOM
NeSITeIbHOCTH, CBSI3aHHOM ¢ (U3UKOW, MOATOTOBKAa K JalbHeHlieMy OOY4EeHHI0O B 3TOM
HaIpaBJICHUH.

JlocTiKeHHe ATUX Leled nporpaMMbel Mo (M3MKE Ha YpPOBHE OCHOBHOIO OOILEro
0o0pa3oBaHus 00ecIeunBaeTCsl pellieHueM CIeYIOIUX 3a/au:

npuoOpeTeHne 3HAHWH O JUCKPETHOM CTPOCHHU BEIIECTBA, O MEXaHUYECKUX, TETUIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne yMEHHHl  ONUCBhIBATH U OOBSCHATH  (U3MUECKHE  SBJICHUSC
UCTIOJIb30BaHUEM ITOJTyUYECHHBIX 3HAHUI,

OCBOCHHE METOJIOB pEHICHHS TPOCTEHIINX pacu€THBIX 3a7ad C HCIOJIb30BaHHEM
¢bu3nueckux Mojiesel, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHUM HaOII0AaTh MPHUPOJHBIE SIBICHHUS U BBIIOJIHATH OIBITHI, JTaOOpaTOpPHBIE
paboTHI M AKCTIEPUMEHTAIBHBIE UCCIIEAOBAHMS C UCTIOIH30BAHUEM H3MEPUTEIHHBIX IPUOOPOB;

OCBOGHHE MpHUEMOB paboThl ¢ uHpopManuei (GU3NUECKOro CoAep)KaHus, BKIOYaAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHUSIX (U3UKM, aHaIM3 M KPUTHUECKOE OIIEHHWBaHHE
uH(pOopMaLnu;

3HaKOMCTBO cO cdepamMu  NpodecCHOHAIBHON  JeSITEIbHOCTH,  CBSI3aHHBIMH C
(U3UKOI, U COBPEMEHHBIMHU TEXHOJIOTUAMHU, OCHOBAaHHBIMHU Ha JOCTIKEHHUSX (PU3NUECKOIN HAyKH.



2.IlnanupyemMble pe3yJibTaThl H3ydeHusl y4eGHOro mpeaMera.

N3ydyenne ¢u3uku Ha YypOBHE OCHOBHOTO 00Imero  oOpa3oBaHUs HAalpaBieHO Ha
JOCTHKEHHUE IMYHOCTHBIX, METAIIPEIMETHBIX U TIPEMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

B pe3synbrare u3yueHuss (UMK Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSY
oOyuatoterocst 0yayT copMUPOBAHBI CIAEAYIOUINE TUYHOCTHBIC PE3YNIbTAThI B YACTHU:

1) naTproTHYECKOro BOCHUTAHMUSI:

MIPOSIBIICHUE HMHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUHCKON(U3NUECKOI
HAYyKH;

LIEHHOCTHOE OTHOIIEHHE K JTOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(DU3HKOB;

2) rpasKIaHCKOro U IyXOBHO-HPABCTBEHHOI0 BOCTIHTAHMS:
TOTOBHOCTh K  AKTMBHOMY YYacTHIO B OOCYXJCHHM  OOIIECTBEHHO-3HAUYUMBIX U
STUYECKHX MPOOJIeM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM TOCTHKEHUHN (HU3UKH;
OCO3HaHUE BAYKHOCTU MOPAIbHO-ITUYECKUX MTPUHITUIIOB B IEITEIILHOCTH YUEHOTO;

3) acTeTHYeCKOro BOCHUTAHMUS:
BOCTIPUATHE SCTETHYECKHX KAueCTB (DM3MUECKOH HAYKM: e TapMOHMYHOTO TOCTPOEHHS,
CTPOTOCTH, TOYHOCTH, TAKOHMYHOCTH;

4) neHHOCTH HAYYHOI'0 TO3HAHMS:

OCO3HaHWE IEHHOCTH (U3NYECKOM HAayKHM KaK MOIIHOIO HWHCTPYMEHTA IO3HAaHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

pa3BUTHE HAyYHOU JH0003HATEIBbHOCTH, UHTEPECA K UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH;

5) dpopMupoBanus KyJIbTypbl 310pOBbS H SMOIHOHAIBLHOIO OJATONOTY HSI:

OCO3HaHUE IIEHHOCTU 0e30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTH TpaBUJl 0€30MacHOr0 MOBEACHUS Ha TPAHCIOPTE, HA JOPOrax, C ANEKTPUUYECKUM U
TETIJIOBBIM 000PY0OBAaHUEM B IOMAIITHUX YCIOBUSX;

c(hOpMHUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO ke
npaBa y Jpyroro 4ejaoBeKa;

6) TpyroBoro BocnuTaHMA:

aKTUBHOE Y4acTHE€ B PELIEHUM NMPAKTUYECKUX 3a/1ad (B pamMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3aly, ropoja, Kpas) TeXHOJIOTMYEeCKONH M COLMAJIbHOW HANpaBlI€HHOCTH, TPEOYIOUINX B
TOM 4HcIe U (U3NIECKUX 3HAHUH;

MHTEpeC K NPaKTUYECKOMY H3YUEHUIO Npodeccuii, CBA3aHHBIX C PU3UKOI;

7) 7K0J10rHYeCKOT0 BOCITHTAHHS:

OpHEHTAIlMs HAa NpHUMEHEHWEe (M3MYECKMX 3HAHWil Ul pelleHus 3aj1ad B 00JacTH
OKpYKAIOIIEil Cpesbl, TUIAHUPOBAHUS TOCTYNKOB U OIEHKM MX BO3MOXKHBIX TIOCIENCTBUM JUIs
OKpYKAIOIIEil CpeIbl;

OCO3HAHHE ITI00ATHLHOTO XapaKTepa 3KOJOTMIECKHX MPOOIIEM U MyTeil UX PelleHus;

8) aganTanuu K M3MeHSIOIUMCS YCIOBHSAM CONMAILHOI M IPUPOIHOI Cpeb:
MOTPeOHOCTh BO B3aUMOJICUCTBHU TIPH  BBIMOJHEHWW WCCIICNIOBAHMM ¥ TPOEKTOB



(du3HYecKoil HaPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSM JIPYTHUX;
MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYI0 JAEATeNIbHOCTD;
noTpeOHOCTh B JOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHuCIie (HOPMYyITUPOBATH UJIEH,
NOBBIIICHUE YPOBHS CBOGH KOMIIETEHTHOCTH dYepe3 IPAKTHYECKYIO JeSTEeIbHOCTH;
nOTPeOHOCTH B YOPMUPOBAHNH HOBBIX 3HAHHI, B TOM YHciie POpMYIHUpPOBATh U/IEH,

MOHATHS, THIIOTE3BI O PU3HMUECKUX OOBEKTAX U SIBICHUSIX;
0co3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKU;
IUTAHUPOBAHKE CBOETO Pa3BUTHUS B IPHOOPETEHUN HOBBIX (PU3NYECKUX 3HAHWUH; CTPEMIICHHE
aHAJM3UPOBATh M BBISBISATH B3aUMOCBS3U MPHUPOJIBI, 0OIIECTBA U
HKOHOMHKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHHIA;
OLICHKA CBOMX JEHCTBUH € Y4ETOM BIUSHHUSA Ha OKPYKAIOIIYIO CpPEdy, BO3MOXKHBIX
r7100aJTbHBIX TTOCIIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynprare ocBoeHuss mnporpamMmbl 10 (u3MKe HA YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOydvaromerocs OyAayT cQOpMUPOBaHbI MeETalpeaMETHbIE PE3YNIbTaThI,
BKJIIOUYAIOLIME I[1O3HABATEJIbHbIE YHUBEpPCAJIbHbIE YyueOHbIE JEHCTBUS, KOMMYHUKATHUBHBIE
YHUBEpCaJbHbIC yUeOHbIC ICHCTBHS, PETYIISITUBHBIC YHUBEPCAIbHBICYUEOHbIE JCHCTBUSI.

ITo3HaBaTebHBbIE YHUBepCaJbHbIE yueOHbIe JeiicTBUSA

ba3oBble JJornueckue geiicTBUs:
BBISIBJISITH H  XapaKTCpU30BaATb CYLICCTBCHHBIC  IIPU3HAKU 00BEKTOB (ﬂBJ’IeHHﬁ);
YCTAaHABJINBATb CYHIGCTBCHHBII;'I IIPpHU3HAK KJ'IaCCI/I(bI/IKaI_[I/II/I, OCHOBAaHMHA

JUTsE 0000IIEHUS U CPAaBHEHHS,

BBISBISITh 3aKOHOMEPHOCTH M IPOTHBOPEUYUS] B PACCMATPUBACMBIX (aKTaxX, MaHHBIX H
HaOJIIOJCHUSX, OTHOCSIIIUXCS K (PU3NYECKUM SBIICHUSM;

BBIBISITh PUYMHHO-CJICJICTBEHHBIC CBS3M NPH HM3YYCHHH (U3MYECKUX SBICHUH U
IPOIIECCOB, JeNaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JECIYKTUBHBIX U MHIYKTUBHBIX yMO3aKIIOUEHHH,
BBIJIBUTATh TUTIOTE3bI O B3aMMOCBSI35X (PU3NYECKHUX BEITMYNH;

CaMOCTOSITENIbHO BbIOMpaTh CHocod pemnieHus yuyeOHOM (u3mueckol 3anadu (CpaBHEHUE
HECKOJIbKUX BapHUaHTOB pEIICHUs, BHIOOp HauOojiee MOIXOISAMIETO ¢ YyYETOM CaMOCTOSATENBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciegoBaTebcKue 1eiicCTBUA:
HCII0JIb30BaTh BOIIPOCHI KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS; MPOBOJUTH IO
CaMOCTOSITEJIbHO COCTaBJIEHHOMY IUIaHY OIIBIT, HECJIOXKHBIN
¢bu3nueckuil SKCIepUMEHT, HeOOJbIIoe HcceloBaHue (DU3MYECKOrO SIBJICHHUS; OLEHHMBATh Ha
MIPUMEHHUMOCTD U IOCTOBEPHOCTh HHPOPMAIINIO, TOTYYEHHYIO B X0/1€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;
CaMOCTOSITENIbHO (OPMYIMPOBaTh 00OOIIEHUS M BBIBOJBI MO PE3yJibTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs, OTIbITA, UCCIIEIOBAHMS;
MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3UUYECKUX IPOLECCOB,a TAKXKe
BBIIBUTaTh MPEINOI0KEHUsI 00 X PA3BUTHUHU B HOBBIX YCJIOBHSIX M KOHTEKCTaX.

Pabora c unopmanmeii:
NPUMEHSATh Pa3JIMYHbIE METOJbl, WHCTPYMEHTHI W 3alpochl TNPU TOUCKE U 0TOOpE
uH(pOpPMallMU WIK JaHHBIX ¢ YU4ETOM MpeIoKEeHHONW yueOHO! (r3nueckoil 3a1auu;
aHaAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH NH(OPMALIMIO PA3TUYHBIX BUJIOB
1 GopM Ipe/ICTaBICHNUS;



CaMOCTOSATENIbHO BBIOMpATh ONTUMAJbHYIO (GOpMY TMpEACTaBiIeHUs WHGOpPMAIUU U
WLTIOCTPUPOBATh PelIaeMble 3314l HECIOXKHBIMU CXEMaMU, AHarpaMMaMH, HHOH TpapuKoi u
X KOMOMHAITUSMH.

KoMMmyHUKaTHBHBIE YHHBepPCAJbHbIE YuyeOHbIE JeiiCTBHA:

B XoJe OOCYXKIeHHS Yy4eOHOro MaTepHana, pe3yabTaToB JTa0OpaTOpHBIX paboT U
IPOEKTOB 3aJaBaTh BONPOCH IO CYIIECTBY OOCYKZaeMOH TEMbl U BBICKa3bIBaTh HJIEH,
HalleJICHHBIE Ha PELICHUE 3aJa4l U TOAIep KaHue OJlaroKenaTenbHOCTH OOIIeHuS;

COIIOCTABJIATH CBOU CYXXJACHUSA C CYXXKICHUAMHA APYTIUX YUYaCTHUKOB JUaliora, O6Hapy>KI/IBaTB
pa3INyuue U CXOJCTBO MO3UIIHIA;

BBIPAXXaTh CBOKO TOUYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

nyOJINYHO MPEICTABIIATh PE3yJAbTAaThl BBHIIOJIHEHHOTO (PU3NYECKOTO OMbITa (IKCIIEPHUMEHTA,
HCCJIEIOBAHMUSI, IPOEKTA).

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHAMBHUAYaJIbHON pabOThI MpU
pelIeHnr KOHKPETHON (pr3nuecKoi mpoOieMsl;

IPUHUMATh 1I€JIM COBMECTHON JESTENbHOCTH, OpPraHU30BBIBATH JACHCTBUS 1O €€
JOCTHKEHUIO: paclpeeiaTh poiid, o0CYKJaThb HMPOLECCHl U PE3yJbTaThl COBMECTHOW palOTHI,
0000111aTh MHEHHSI HECKOJIBKUX JTIOJIEH;

BBINIOJIHATh CBOKO YacTh pabOThl, JOCTUTAas KAueCTBEHHOTO pe3ylibTara 0 CBOEMY
HaIIPaBJICHUIO U KOOPJAUHUPYS CBOM JECUCTBUS C APYTUMH YJI€HAMU KOMaH/IbI;

OLICHHMBATh KauyeCTBO CBOEr0 BKJaJa B OOIIMU MPOIYKT MO KPUTEPHUSIM, CaMOCTOSATEIbHO
c(OopMyJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJECHCTBHUSL.

HPEAMETHBLIE PE3YJIbTATHBI

K xoHuy obyuenus B 8 kJiacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYYAIOLINXCS YMEHUH:

UCIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE IBHKEHHE aTOMOB M MOJIEKYII,
arperatHple COCTOSIHUSI BEIIECTBA, KPUCTAIUIMUYECKUE U aMOp(HBIE Teja, HACHIIIEHHBIN WU
HEHACBIUICHHBI Tap, BJIAXKHOCTb BO3JlyXa, TEMIIEpaTypa, BHYTPEHHsSsS JHEPrus, TEIUIOBOU
JIBUTATEIb, DJJEMEHTAPHBIM JJIEKTPUYECKUU 3aps], DSJEKTPUYECKOE II0JIe, IMPOBOJHUKK U
JUBJIEKTPUKHU, TOCTOSIHHBIM 3JIEKTPUYECKUH TOK, MarHUTHOE I10JIe; pa3InyaTh sSBJICHUS (TEIIOBOE
paclIupeHue M C)KaTue, TeIulonepesada, TEIJIOBOE PaBHOBECUE, CMAuMBaHUE, KalWLISPHBIE
SBJICHUS, UCIIApEHUE, KOHJEHCAllMsl, IIJIaBJIeHNe, KpUCTAJUIM3aus  (OTBEp/IeBaHUE), KUTICHHE,

Teruronepeaya(TeruIonpoBOAHOCTh, KOHBEKIHS, U3IydeHNE), dJIEKTPpU3aus Tell,
B3aMMOJCICTBUE 3apsioB, JCMCTBHS  DIIEKTPUYECKOTO  TOKA, KOPOTKOE  3aMbIKAaHUE,
B3aMMOJCICTBME MAarHuTOB, JEMCTBHE MAarHUTHOIO TOJS HAa TPOBOJHHUK C  TOKOM,
AJIEKTPOMAarHUTHassUHAYKIIMS ) o ONMCAaHUIO UX XApaKTEpPHBIX CBONCTBMHA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMNX JTaHHOE (PU3UUECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIIEHUE U3YYEHHBIX (PU3NUECKUX SIBJICHUH B OKPY)KaIOIEM MHPE, B TOM
ymciie (U3NUecKue SBJIEHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHHE U KalWUISPHBIC SIBJICHUS B
IpUPOJE, KPUCTAIUIBI B Ipupoze, uditydyeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3HI,
o0Opa3oBaHUe POCHl, TyMaHa, WHEsl, CHera, JIEKTPUUYECKHUE SBJICHUS B aTMOcdepe, FIEKTPHUECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE Moje 3eMiH, Apel¢ MOIOCOB, POJb MArHUTHOTO TOJS JUIS
KHU3HU Ha 3emiie, MONApHOe CUSHHE, IIPU 3TOM MEPEeBOAUThH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBICHMUIA;

ONUCHIBATh M3YYEHHBIE CBOICTBa TeNl U (PU3WYECKUE SIBICHUS, UCHONB3YS (pU3nMueckue
BEJIMUYMHBI (TeMIiepaTypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIUIOTHI, yAeIbHas TEII0EMKOCTh
BEIIECTBA, YyJeNbHAas TeIJIoTa IUIABJICHUS, Y/AeJdbHAas TEIIoTa MapooOpa3oBaHMs, yJeNbHas
TEIIOTa CrOpaHusl TOIUIMBA, KOX(PQHUIMEHT TOJE3HOro JACWCTBUS TEIJIOBOM  MAIIHMHBI,



OTHOCHUTEINIbHAsl BIAXHOCTh BO31yXa, OJJIEKTPUUYECKUN 3apsl, cujaa TOKa, JIIEKTPUYECKOE
HanpsDKEHUE, CONPOTUBIICHUE TIPOBOJHUKA, YAEIbHOE CONPOTHBICHHE BeUIeCTBA, paboTa U
MOITHOCTh 3JIEKTPUYECKOTO TOKA), MPH OMUCAHWU IMPABHIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCTIOJIb3YEMBIX BEJIMYMH, 0003HAUCHHS M €IWHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (POPMYIIBL,
CBSI3bIBAIOIME JAHHYI (HU3UYECKYI0 BEJIMYMHY C JPYTMMHU BEIMYMHAMM, CTPOUThH TIpaduku
U3yYEHHbIX 3aBUCUMOCTEH (PU3HUECKUX BEINYMH;

XapaKTepu30BaTh CBOICTBa Tell, (PU3NYECKUe SBICHHUS U MPOLIECCHI, HCIOIb3YsI OCHOBHBIC
MOJIOKEHHUSI MOJICKYJIIPHO-KUHETUYECKOW TEOPUH CTPOCHUS BEILECTBA, IPUHLMUIT CYIEPIIO3UIIII
noJie (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS 3apsjia,3akoH Oma i ydacTKa Ielu,
3akoH  Jxoyns—JleHna, 3akOH  COXpaHEHUs OSHEPruy, IOpPU HOTOM JaBaTh CIIOBECHYIO
(GhOopMyTUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MATEMATHYECKOCBBIPAKCHHUE;

OOBSCHATH (PU3UYECKUE TIPOIECCHl M CBOMCTBA TEN, B TOM YHCJIC M B KOHTEKCTE CHUTYaIUil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISTH MPUYHMHHO- CIEICTBEHHBIE CBA3HM, CTPOUTH
00bsICHEHHE W3 |—2 JIOTMYECKHX IIaroB ¢ OMOpPOW Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUECKHUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemars pacuéTHbIe 3a1a4u B 2—3 NEHCTBUS, UCTIOIB3YsI 3aKOHBI 1 ()OPMYIIBI, CBSI3bIBAIOIIHE
dbusnyecKkue BETUYMHBI: HA OCHOBE aHajM3a YCJIOBUS 3a/laydl 3alUChIBaTh KPATKOE YCJIOBHE,
BBISBJISITH HEJAOCTATOK JaHHBIX JUISl pPELIEeHUS 3aJayd, BbIOUpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXOoauMBbIe Ui €€ pelleHHus, MPOBOAUTH pPAacu€Thl W CpPaBHUBATh MOJYYCHHOE 3HAYCHHE
(U3HYECKON BEIIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIN (U3HMUECKUX METOOB,
WCIIOJIB3Ysl ONMHUCAaHWE MCCIENOBAHUS, BBIICIATH IPOBEPSIEMOE MPEANOI0KEHNUE, OLICHUBATh
MPaBUIILHOCTH TOPSJIKA MPOBEICHUS UCCIIEOBAHUS,IEIATh BBIBOIBI;

MIPOBOJIMTH OIBITHI 10 HAOIIOJACHUIO (PU3MUSCKUX SBICHUN MM (PU3HYECKUX CBOUCTB TEI
(KanwUISIpHBIC  SIBIICHUS, 3aBHUCHMOCThH JABJICHHS BO3JyXa OT €ro o00BEMa, TeMIeparyphl,
CKOPOCTH TIpOllecCca OCThIBAaHUS M HarpeBaHWsl TpPH M3IYyYEHUH OT [BETa H3Iydaroiei
(mornomaronie)  MOBEPXHOCTH, CKOPOCTh  HMCIAPEHUS  BOJIbI OT TEMIIEPATYPHI KUIAKOCTH
U TUIomaan €€ TMOBEPXHOCTH, DJEKTPU3AIMSA TEJl M B3aUMOJCHCTBUE JJIEKTPHUUECKUX 3apsJioB,
B3aMIMOJICHCTBHE TIOCTOSIHHBIX MAarHWTOB, BH3YyaJH3alldsi MArHUTHBIX TIOJEH TOCTOSHHBIX
MarHuToOB, ACMCTBHS MAarHUTHOTO TOJS HA MPOBOJAHHMK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa,
CBOMCTBA  DNEKTPOJBUTATENS  IOCTOSHHOTO  TOKa):  (OpPMYyIUpOBaThH  IMPOBEpsSEMBbIC
MPEIMOJIOKEHUS, COOUPATh YCTAaHOBKY U3 MPEITI0KEHHOTO 000pyI0BaHUSs, OMMCHIBATH X0 OIBITA
U (popMynHpPOBATHBBIBO/IBI,

BBITIONHSATH MPSAMBIE U3MEPEHUsI TEMIEPATyphbl, OTHOCUTEIBHON BIaKHOCTU BO3yXa, CHUJIBI
TOKa, HANIPSDKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPHUOOPOB U TaTYMKOB (DPU3UUYECKUX BEIHUMH,
CPaBHHMBATh PE3YJbTAThl U3MEPEHUN C YIETOM 3aJaHHOU a0COMIOTHOM MOTPEIIHOCTH;

MPOBOJIUTh HCCIEOBAaHUE 3aBUCUMOCTH OJHOM (U3MUYECKOM BEIMYHMHBI OT JPYyrol ¢
UCIIONIb30BAaHUEM TMPSMBIX HU3MEPEHHH (3aBHCHUMOCTH COMPOTUBJICHHS] TMPOBOJHUKA OT €ro
JUTMHBI, TUIOIAAU TOMEPEYHOr0 CEYEHUS] U YNIEIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA,
CHJIBI TOKa, MAYHUIEr0 4Yepe3 IMPOBOJHUK, OT HAINPSKEHUS HAa MPOBOJHHUKE, HCCIECIOBAHHUE
MOCJIEIOBATEIBHOTO U NapaJIJIEIbHOTO COEAMHEHUI MPOBOJAHUKOB): IJIAHUPOBATh HMCCIIEIOBAHUE,
coOMpaTh YCTaHOBKY W BBITIOJHATh U3MEPEHHUs], CIETys MPEIOKEHHOMY IIIaHy, (PUKCHPOBATh
pe3ynbTaThl TONMYYEHHON 3aBHCHMOCTH B BHAE Tabmuil W TpaduKoOB, JeiaTh BBIBOJABI TIO
pe3yJibTaTaM MCCIIEIOBAHUS,

MPOBOJUTHh KOCBEHHBIC U3MEpPCHMsI (PU3nuecKux BeMWYMH (yIelabHas TEeMI0EMKOCTh
BEIIECTBA, COMPOTHBJICHHE MPOBOJHUKA, pabdoTa W MOIIHOCTh JJEKTPHUECKOTO TOKA):
TUTAHUPOBATh M3MEPEHHs, COOMpATh IKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEAYs MPEATOKEHHOM
WHCTPYKIIMH, U BBIUUCIIATh 3HAYEHUE BEJIMYHHBI,



coOmonaTh MpaBWja TEXHUKH O€30MacHOCTH Tpu  pabote ¢ 1abOpaTopHBIM
000pyI0BaHNEM;

XapaKTepu30BaTh MPUHIMIIBI IEHCTBUSA U3yYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpol Ha MX omHMcaHUs (B TOM YHCIE: CHCTEMa OTOIUIEHUS [OMOB, THTPOMETp, IMapoBas
TypOMHA, aMmepMmerTp, BOJBTMETP, CUETYMK DICKTPHUECKON SHEPTHHU, IIEKTPOOCBETUTEIbHBIC
npuOOpBl, HArpeBaTeNIbHBIC 3JIEKTPONPUOOPH (IIPUMEPHI), AIICKTPUYECKUE MPEIOXPAHUTEIH,
JJIEKTPOMArHuT, OJJICKTPOJBHUraTelb MOCTOSHHOTO TOKA), HCIONB3ysd 3HAHUA O CBOMCTBAax
(du3nyecKkux SBICHUI 1 HEOOX0AUMBIE (HU3NIECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA W HU3MEPUTENbHBIE NPUOOPHI IO
CXEMaM U CXEMaTUYHBIM PUCYHKaM (KUAKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTaTellb BHYTPEHHET0 CrOpaHMsl, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JIEKTPUYECKHX
Hernel ¢ MmocjaefoBaTeIbHbIM M MapajliebHbIM COEIMHEHUEM 3JIEMEHTOB, pa3ivyasi yCIOBHBIE
0003HAUEHMSI IIEMEHTOB JIEKTPUUECKUX LETIeH;

IPUBOAUTH  IHpUMEPbl  (HaXOIUThb HMHGOPMALMIO O IpUMepax) MPaKTHYECKOro
UCTIOJIb30BaHUS (PU3UUECKUX 3HAHUH B TIOBCEIHEBHOM KU3HU /IS oOecrieueHus: 6€30MacHOCTH MU
oOpareHnn ¢ nmpudopaMyu M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 370POBbSl M COOJIOICHHUS
HOPM 9KOJIOTHUECKOr0 OBE/ICHUS B OKPYKAIOLLEH Cpene;

OCYILIECTBIATh MOUCK MHpOpMalnuu (U3NYECKOTo cojepkaHuss B VHTepHeTe, Ha OCHOBE
KOTOpas ABJSETCA NPOTUBOPEUMBOM MIIM MOXKET ObITh HEJJOCTOBEPHOM;

UCMOJb30BaTh MPU BBIIOJHEHUH Y4YEeOHBIX 3aJaHUil HayYHO-IOMYJSPHYIO JINTEPaTypy
(Gu3nyecKOoro cojepxkKaHHUs, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetu WHTepHer, BiaxeTh
npuéMaMyl KOHCIEKTUPOBAaHUS TEKCTa, IMpeoOpa3oBaHUs HH(GOpPMALMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKHME YCTHBIE COOOmeHus, 0000mas
UHPOPMALIMIO U3 HECKOJIBKMX MCTOYHHMKOB (PM3MYECKOTO COJEp’KaHHs, B TOM 4HCie IMyOJINYHO
IpPEACTaBIATh PE3YJIbTaThl MPOEKTHOM WIJIM MCCIENOBATENIbCKON JEATEIbHOCTH, INPH 3TOM
IPaMOTHO HCIOJIb30BaTh W3YYEHHBIH MOHATHHHBIA anmapar Kypca (U3MKH, CONpPOBOXKIATb
BBICTYIUICHHE ITPE3CHTALNEN;

P  BBIOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (U3NYECKUX IPOILIECCOB
pacnpenenaTb 00sI3aHHOCTU B TPYIIE B COOTBETCTBHM C ITOCTABJIEHHBIMU 3a/ladyaMH, CIEIUTh 3a
BBINOJIHEHHEM IUIaHa JAEUCTBUM M KOPPEKTHPOBATH €ro, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIH
BKJIaJ] B JEATEIbHOCTH IPYMNIbI, BBICTpaMBaThb KOMMYHUKATHBHOE B3aUMOJECHCTBUE, NPOSBIISIL
TOTOBHOCTb pa3periaTh KOH(IUKTHI.

3. Conep:xanue yueOHOro npeameTra.
IMepBoHauajibHbIE CBEIEHUSI O CTPOEHHH BelllecTBA.

PazBuTue B3MIs10B HA cTpoeHUE BemecTBa. Mosekyibl. J[MCKkpeTHOe cTpoeHne Benectsa. Macca
1 pa3Mepsl MoJiekyn. bpoyHoBckoe aBmxenue. TerioBoe ABMKeHNE MOJIEKYT U aToMOB. {uddy3usi.
CBs3b TEMIICPATYPHI TCJIa CO CKOPOCTHIO TCIIJIOBOI'O JBUKCHHA YaCTUIl BEIICCTBA. BSaI/IMOHeI\/'ICTBI/Ie
yactull Benjectsa. CMaunBanue. KanmiapHoe siBienne. Mojaenu TBEpAoro, KUIKOro 1
ra3o00pa3HOro COCTOSHUI BellecTBa U UX 00BSCHEHHE Ha OCHOBE MOJIEKYJISIPHO-KUHETHUECKON
TEOPHUH CTPOCHUU BELIECTBA.
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