AHHOTanus padoueil nporpaMmsl y4eOHoro npeamera: ®dusuka, 7-9

1.Ileau u 3apaum PITVII:

NpUOOpEeTeHNne HHTepeca U CTPEMIICHHs] OOydYaroUIMXcs K HAydYHOMY M3Y4YEHHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3sBUTHE MPEICTABICHUA O HAaydyHOM METOAE IO3HAaHUA M (QOpPMUPOBaHHE
UCCIIEI0BATEIBCKOTO OTHOILEHHSI K OKPYKAIOLUM SIBIICHUSIM;

(dbopMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yibTaTa M3y4eHHs] OCHOB CTPOEHUS
MaTepuH U QyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopMHpOBaHKE MPENCTaBICHUH O posid (PU3MKKM A Pa3BUTHS APYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEJICTABICHUA O BO3MOXHBIX cdepax Oyamymied mnpodeccuoHaTbHON
JesITebHOCTH, CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JalbHEHIIEeMy OOy4YeHHUIO B 3TOM
HaIpaBJICHUU.

JlocTmkeHne S3TUX Tieliell TporpaMMbl 1O (HU3UKE HA YpPOBHE OCHOBHOTO OOMIETO
o0Opa3oBaHus 00€CIIeYnBACTCS PEIICHUEM CIICAYIOINX 3a1a4:

nproOpEeTeHNE 3HAHNH O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKHX, TETUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSX;

npuoOpeTeHne YMEHHWM ONHCHhIBaTh W OOBACHATH  (U3MYECKUE SBICHHUS C
MCIOJIb30BAaHHUEM TIOJTyUYE€HHBIX 3HAHUH;

OCBOCHHE METOJOB pEIICHHUS MPOCTEHINNX pPAaCYETHRIX 3a7ad C HCIOJIb30BaHHEM
(bU3MYECKUX MOJIENIeH, TBOPUECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHIA HAOIIOIaTh IPUPOIHBIC SIBIICHUS U BBITIOIHST ONBITHI, TA0OpaTOPHBIC
pabOThl U SKCIEPUMEHTAIbHBIE HCCIEIOBAaHHUA C HCIIOJIB30BAaHHEM H3MEPUTEIBHBIX
npubopoB;

ocBoeHHE TPUEMOB paboThl ¢ HMHPOpManueill (usnyeckoro cojiepkKaHus, BKIOYas
WHPOpPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (DHU3WKHM, aHalM3 H KPUTHYECKOEe
OIlCHMBaHWE WH(OpMaIUK;

3HAKOMCTBO €O cepamu TpoheCCHOHATEHOMN ACSTEIBHOCTH, CBSI3aHHBIMU ¢ (DU3UKOMU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMHU HA JIOCTIKEHUSIX (DPU3NIECKOIN HAYKH.

2.Mecrto npeamera B y4eOHOM ILIaHe:

B coorBercTBUM ¢ y4eOHBIM IUIAHOM Ha H3y4YeHHE (DPHU3HKH,

IIpU  HOPMAaTHUBHOU

MPOJOIKUTENFHOCTH YyueOHOTO rofa 34 yueOHbIe HeJIeH, OTBOUTCS:
7 kJacc - 68 yacoB (2 yaca B HEJICIIO)
8 kacc — 68 yacos (2 yaca B HEJCITIO
9 kjacc - 102 yaca (3 yaca B HECIIO)
Cpok peanu3anuu pabodeit mporpamMmsl 1o Gpu3nKe — 3 Toja.

3. [lnanupyemble pe3yJibTAThI 0CBOEHHS MPOTrPaAaMMbI 10 (PU3HKe HA YPOBHE OCHOBHOI0
0011ero oopa3oBaHus:
B pesynbrare wusydyeHus (pu3MKM Ha YpPOBHE OCHOBHOTO 0OmmIero oOpa3oBaHUS Yy
oOy4arorierocst 0ynyT chOpMUPOBAHBI CISAYIONINE TUIYHOCTHBIC PE3YJIbTATHl B YACTH:
1) naTpHOTHYECKOT0 BOCTIMTAHUSA
MIPOSIBJIICHUE MHTEpEca K UCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PM3NUECKOI HayKH;
LIEHHOCTHOE OTHOILEHHUE K TOCTHKEHUSM POCCUICKUX YUEHBIX--(U3HUKOB;
2) rpa<JIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:



TOTOBHOCTh K AaKTUBHOMY YYacTUIO B OOCYXJIEHUH OOIIECTBEHHO 3HAYUMBIX M ATHUYECKUX
po0JieM, CBSA3aHHBIX C IPAKTHYECKUM MTPUMEHEHUEM JOCTHKCHUH (PH3UKU;

OCO3HaHUE BAXXHOCTH MOPAIbHO--3TUYECKUX MPUHIIUIIOB B ACSITEIBHOCTU YUEHOTO;
3) acTeTMYeCKOr0 BOCIIMTAHMS:

BOCIPUATHE JCTETUYECKMX KayecTB (pU3Mueckod Hayku: €€ TapMOHHUYHOIO TOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMA:

OCO3HaHHE IIEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
pa3BUTHS TEXHOJIOTU, BaXKHEHIIIEH COCTABIISIONIEN KYIbTYPHI,

pa3BHUTHE HAYYHOU JTFO003HATENLHOCTH, MHTEpPECca K UCCIIEA0BATEIBCKON IEATETbHOCTH;

5) popmupoBaHusi KyJbTYPbl 310POBbSI U IMOIHOHAJIBHOIO 0JIATONOJIYYHS:

OCO3HaHHE LIEHHOCTH 0e30macHoro oOpasza >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHDE,
BaXHOCTU MpaBWJI 0€30IaCHOrO MOBEACHMSI Ha TPAHCIOPTE, HA JIOPOTax, C JIEKTPUUYECKUM H
TEIUIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUAX YCIOBHUSX;

c(hOpMHUPOBAHHOCTH HABBIKA PEIICKCUH, IPU3HAHKUE CBOETO MpaBa Ha OIIMOKY U TAKOTO XKe MpaBa
y IPyroro 4eJioBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

aKTUBHOE y4YacTHE B pEIICHHHM MPAKTUYECKUX 3aaad (B paMKax CeMbH, 00pa3oBaTeNbHOM
OpTraHMU3aIK, TOpo/a, Kpasi) TEXHOJIOTHYECKON M COLMATbHOW HAIMPABICHHOCTH, TPEOYIOMINX B
TOM 4ucie U GU3NYECKUX 3HAHUI;

MHTEpPEC K MPaKTUYECKOMY U3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOM;

7) 3K0JIOTMYECKOT0 BOCTIMTAHUSA:

OpHUEHTAIVsI HA IPUMEHEHNE (PU3NYESCKUX 3HAHUH IS PEIICHHs 33a]a4 B 00JIACTH OKPYKAIOMICH
Cpelipl, MJIaHUPOBAHHUS MOCTYINKOB M OLIEHKH MX BO3MOXXHBIX IOCJIEICTBUUN I OKpYXarouieu
Cpelibl;

OCO3HaHUE TTI00aTHbHOTO XapaKTepa IKOJOTHISCKUX MPOOJIeM U yTel UX pPelleHus;

8) amanTanmu K U3MEHSIIOIMMCSH YCJIOBHAM COLUAIBHON U MPUPOIHOI cpeabl:

MOTPEOHOCTh BO B3aMMOJACWCTBUU TNPHU BBHIMOJIHEHUU MCCIENOBAHUN U MPOEKTOB (HHU3MUECKON
HAIpPAaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO ACSTEIbHOCTD;

MOTPEeOHOCTh B ()OPMUPOBAHWU HOBBIX 3HAHUM, B TOM 4YHclie (GOpMYITHpPOBATh UICH, TOHSTHS,
TUTOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

oco3HaHue AePUITMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;
IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHMIA;

CTpEMJICHHE aHATN3UPOBATh U BHISIBISITH B3AUMOCBSI3U MIPUPOJIBI, O0IIECTBA U IKOHOMUKH, B TOM
YHCIIe C UCTOIh30BAaHUEM (PU3NYCCKUX 3HAHUIA;

OILICHKAa CBOUX JECUCTBUN C y4ETOM BIUSHUS HA OKPYXKAIOIIYIO CPEIy, BOSMOXKHBIX TT100aTbHBIX
MIOCJICICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI
B pesynbrare ocBoeHHS MporpaMMBbl 10 GU3HKE Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHus
y oOyuatomerocsi OyayT CGOPMUPOBAHBEI MeTampeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE

MO3HABATENIbHBIE YHUBEPCAIbHBIE Y4YeOHbIE JEWCTBHS, KOMMYHHKATUBHBIC YHUBEPCAIHHBIC
yueOHbI€ JeICTBUS, pEryISITUBHbIE YHUBEpPCAIbHbIE YUeOHbIE IEHCTBUS.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE AeHCTBHUS



Ba3oBble Jiornyeckue aeicTBu:

BBISIBIISITH M XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKH O0BEKTOB (SIBIICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIHN MPU3HAK KJIacCH(PUKAIMK, OCHOBAHUS JUIs 0000IICHUS U
CpaBHEHWSI,

BBISIBIISITH 3aKOHOMEPHOCTH W MPOTHBOPEUHUSI B PacCMaTpUBAEMbIX (aKTax, JAaHHBIX H
HaOJIOICHUAX,, OTHOCSIINXCS K (PU3UICCKUM SIBIICHUSIM;

BBISIBIISITh TTPUYMHHO--CJICZICTBEHHBIC CBSI3M TNPH W3YyYCHHH (PU3MUYECKUX SIBICHUHA H
MPOIIECCOB, JeNIaTh BBIBOJBI C HCIIOJB30BAaHHEM JICAYKTUBHBIX M WHIYKTHBHBIX
yMOSaKHIOquHfI, BbIIBUT'AaTh THITOTE3bI O B3AUMOCBA3AX (bI/ISI/I‘-IGCKI/IX BCJINYHH,
CaMOCTOSATEIILHO BBIOMPATh CIIOCO0 pemieHus yueOHol pu3nyeckon 3a1aun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHHs, BBIOOp HamOoJee MOAXOMAIIETO C Y4ETOM
CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejabcKue NeHCTBUA:

HCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATENbCKIUII HHCTPYMEHT O3HAHMS;

MIPOBOANTH MO CAMOCTOSATEIHLHO COCTABICHHOMY TUIAHY OIIBIT, HECIIOXKHBIN (PU3MUeCKHii
AKCIIEPUMEHT, HEOOIbIIIOE UCCIIeI0BaHUE (PU3NYECKOTO SIBICHNUS;

OIICHUBATh HAa MPUMEHUMOCTh U JTOCTOBEPHOCTh MH(OPMAIMIO, MOJYYCHHYIO B XOJIE
WCCIIEIOBaHMS WM SKCIEPUMEHTA;

CaMOCTOSITENbHO (hOpMYIHPOBATH 000OIIEHHS U BHIBOIBI 10 PE3yIbTaTaM MPOBEAEHHOTO
HaOII0/IEHUs, OTIBITA, UCCIIEJOBAHNUS,

MIPOrHO3MPOBATh BO3MOXKHOE JalibHEMIIee pa3BUTHE (DHU3MUECKUX MPOLECCOB, a TAKXKe
BBIIBUTATh MPEINONI0KEHUS 00 UX PA3BUTUHU B HOBBIX YCIOBHUSAX M KOHTEKCTaX.

Paborta ¢ unopmanmeii:

NPUMEHATh PA3IMYHBIE METOJbI, MHCTPYMEHTHI W 3allpochl IPU IOWUCKE U OTOOpe
MH(OpPMAIIUY WK TaHHBIX ¢ YYETOM IMpeUIoKeHHON yueOHoM (pusnyeckoit 3aaaum;
aHAJM3UPOBATh, CHCTEMATU3MPOBATh M MHTEPIPETUPOBATH MH(OPMAIMIO PA3TUYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHMAJbHYIO (hOopMy mpejacTaBieHus HWHPOpMALUU U
WUTIOCTPUPOBATh peIIaeMble 3aJaud HECIOXKHBIMH CXEMaMHM, IHarpaMMaMH, WHOU
rpauKoi U UX KOMOMHAIUSMU.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS:

B Xoze OOCyXIeHHs y4eOHOro Marepuana, pe3yibTaToB Ja0OpPAaTOPHBIX padoT U
MIPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIa€MO TE€MBbI U BBICKA3bIBATh HJICH,
HAIIEJICHHBIC Ha PEIlIeHUE 3a1a4H U MOJIep >KaHne OJIaroXKenaTeTbHOCTH OOIICHNUS,
COTIOCTABIIATh CBOM CYXJCHHS C CYXICHUSMU JPYTrUX YYaCTHHUKOB JHAjora,
OOHAPYKUBATh PA3TUIHE U CXOACTBO MO3UIIHIA,

BBIPaXXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX M MMCbMEHHBIX TEKCTAX;

MyOJUYHO  TPEACTABIATh  PE3yJbTaThl  BBIMIOJIHEHHOTO  (DM3WYECKOTO  OIbITa
(aKCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

MMOHUMATh U UCTIOIB30BaTh MPEUMYIIIECTBA KOMAHJHOW U MHIUBUAYAJIHHON paOOThI pH
pelIeHNH KOHKPETHOW (PU3NYECKOM MPOOIIEMBL;

MPUHUMATh LIEJIHM COBMECTHOW JESTEIbHOCTH, OPraHU30BBIBATh JEUCTBUA MO €€
JOCTHKEHHIO: PACIIPECATh PO, O0CYKIaTh MPOIECCHl M PE3YNbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOCH;

BBHITIONTHATH CBOIO YacTh PAa0OTHI, JOCTUTAas KAUYeCTBEHHOTO pe3ylbTaTa IO CBOEMY
HaIpaBJIECHUIO ¥ KOOPAUHHUPYS CBOU JACHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI,



OLIEHMBATh KaueCTBO CBOETO BKJIA/1a B OOLIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(OpMyIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUS.

PeryasitTuBHbIe YHHBepcaJbHbIe yUeOHbIe AelicTBUS

Camoopranmszaums:

BBISIBIISITH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOMIUX JUISl PeILICHHS
(hbUBUYECKUX 3HAHU;

OpPHCHTUPOBAThCSI B PAa3IMYHBIX TOAXONAX MPHHATUS pPEIeHHH (MHIUBUAYAILHOE,
MIPUHSATHE PEIICHHS B TPYIIE, IPUHATHE PEIICHUH TPYIIITOi);

CaMOCTOSITENTFHO COCTABIISITh AITOPUTM peIleHHUs (U3NYECKON 3ajJjauyd WK IUIaHa
UCCIICZIOBAaHHUST C Y4YETOM HMMEIOUINXCS PECYypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IIPEIIaracMble BAPUAHTHI PELLICHUN;

nenath BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’Ib, 3MOLMOHAJbHBIA HHTEJLJIEKT:

JaBaTh aJIeKBaTHYIO OIICHKY CUTYalllu U MpeaiaraTh IUiaH e€ N3MEHEHHS;

OOBSACHSITH MPUIUHBI JOCTHXECHUS (HEAOCTIIKEHHS) PE3YJIbTATOB JIEATEIBHOCTH, 1aBaTh
OLIEHKY MTPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JAEATEIHHOCTD (B TOM YHCJIE B XOJ BBIOJHEHUS (PH3MIECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENBCTB, W3MEHHUBIIHXCS
CHUTYaIMi{, yCTAHOBJICHHBIX OIINOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LN U YCIOBUIM;

CTaBUTH ceOs HA MECTO JPYroro 4yejioBeKa B XOJ€ CIOpa WIM JUCKYCCHHM Ha HAY4YHYIO
TeMy, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JAPYToro;

NpU3HABaTh CBOE MpaBO Ha OIMIMOKY MpH pelIeHuH (U3NYECKUX 3a7ady WIA B
YTBEPK/ICHHUSIX Ha HAyYHBIE TEMbI U TAKOE XKE IMPABO APYTOTO.

INPEAMETHBIE PE3YJIBTATbBI

K koHmy oOyyenus B 7 KJjacce IpeAMETHbIE pe3ylbTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMHUPOBAHHOCTH Y OO YJAFOIIMXCSI YMEHUMN

UCTOJb30BAaTh TMOHATH: (U3MYECKHMEe W XUMHUYECKHE SBICHHS, HaOII0/eHueE,
HKCHEPUMEHT, MOJEJb, TUIOTE3a, €IUHUIBI (U3UYECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHble COCTOSIHMS BellecTBa (TBEPIOE, JKUIKOE, ra3000pa3HOE), MEXaHMYECKOe
IBUKEHHE  (paBHOMEPHOE,  HEPAaBHOMEPHOE,  IPSMOJMHENHHOE),  TpacKTopus,
paBHOJEHCTBYIOMAss cwia, aegopmanus (ympyras, IUIacCTHYECKas), HEBECOMOCTb,
COOOMIAIOIITUECS COCY/IBI;

pasnuyath ABiaeHUs (AUddy3us, TEIIOBOE NBM)KEHUE YACTHULl BELIECTBA, PABHOMEPHOE
IBYOKCHHE, HEPABHOMEPHOE IBW)KCHHME, WHEPLHUA, B3aMMOJICHCTBHE TE€J, PAaBHOBECHUE
TBEPIBIX TEJI C 3aKPEILUIEHHON OCBIO BPAILCHMs], IIepeiada JaBICHUs TBEPABIMU TEIIAMH,
KHUIKOCTSMH U Ta3aMu, aTMocepHoe [aBieHUE, IJIaBaHWE TeJ, MPEBPALCHUS
MEXaHUYECKOM SHEPrum) 10 ONUCAHUIO X XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JAHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3MUYECKHUX SIBJICHUH B OKpYXaloOIEM MHpE, B
TOM 4uclle (pU3MUYecKHe SBJIECHUS B INPHUPOJE: MPHUMEPbl IBIXKEHUS C PAa3INYHBIMU
CKOPOCTSIMH B JKMBOW M HEXKHMBOM IPUPOAE, NEHUCTBUE CWIbI TPEHUS B IPUPOAEC U
TEXHUKE, BIUSHHE aTMOC(EpPHOrO JaBJCHUS Ha JKMBOM OpraHu3M, IJIaBaHUE pbIO,



ppIUard B TeJe YelOBeKa, MPU 3TOM MEPEeBOAUTH MPAKTUYECKYIO 3a/Jady B Y4eOHYIO,
BBIJICJIATH CYIIIECTBEHHBIE CBOMCTBA (IIPU3HAKN) (PU3HUECKUX SBJICHUH;

OTHCHIBATh U3YYEHHbIE CBOWCTBA Tel U (PU3UUECKHUE SIBICHUS, UCIIONb3Yys (pU3MUecKue
BEIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMs, IMYTb, CKOPOCTb, CPEIHSAS
CKOpPOCTb, CHJIA YIIPYTOCTH, CHJIa TSKECTH, BEC T€Ja, CUJla TPEHHUs, JaBJIeHUe (TBEPAOIO
Tena, )KUJIKOCTH, ra3a), BRITAJIKUBAIOIIAs CUJla, MEXaHU4YecKas paboTa, MOIIHOCTb, IIJIEU0
CHWJIbI, MOMEHT CHJIbI, KOO (GUIIUEHT MOJE3HOT0 IEHCTBUS MEXaHU3MOB, KHHETHYECKas U
MOTEHIMANbHAsL YHEPTUs), NPU OMHUCAHUH MPABMIBHO TPAKTOBATh (PM3MYECKUN CMBICI
UCTOJIb3yEMbIX BEJIMYMH, UX 0003HAUEHHS M €IUHULIBI (PH3UUECKUX BEITUYMH, HAXOJUTh
(GbopMyIbl, CBA3BIBAIONINE JIaHHYIO (PU3MYECKYI0 BEIMYHUHY C JAPYTUMHU BEJIMYHMHAMH,
CTPOUTH rpapMKy U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA T, PU3NUECKUE SIBJICHUS U MPOLIECCHI, UCIIONIb3YS MpaBuiia
CJIOXEeHUs cui (BIOJb OJHOM mpsiMoi), 3akoH ['yka, 3akon Ilackains, 3akoH Apxumena,
NpaBUJIO paBHOBecHs pblyara (OJI0Ka), «30JI0TOC TMPABWIO» MEXaHUKH, 3aKOH
COXPAHEHHS MEXaHMYECKOW HSHEepruM, MPU ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIMCHIBATh €r0 MATEMATHYECKOE BBIPAXKEHUE;

OOBSACHATH PU3NYECKUE SIBICHHUS, IPOLECCH M CBOMCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE
CUTYyaLMi MIPaKTUKO-OPUEHTUPOBAHHOTO Xapaxrepa: BBISIBIIATH
NPUYHMHHO--CJICZICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JIOTHUECKUX IIaroB C
ornopoil Ha 1-2 M3y4eHHBIX CBOIMCTBA (PU3MUECKUX SIBICHUH, (PU3HMUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacy€THele 3aauyd B 1—2 JEWCTBHS, HUCHONB3ysd 3aKOHBI U (OPMYIIBI,
CBSI3BIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaJIN3a yCJIOBHS 3a/1a4H 3aITUCHIBATh
KpaTKOE YCJIOBUE, TMOACTABIATh (U3UYECKHE BEIMYUHBI B (HOPMYNIBI M MPOBOIUTH
pacuéTbl, HAXOUTH CIIPAaBOYHBIE JAHHBIE, HEOOXOAUMBIE [T PEIICHUS 3a/1a4, OLIEHUBATh
PEATMCTUYHOCTD MOJIYYCHHON (PU3MUECKOM BETMYUHBI;

pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOXHO PELIUTh IPU MOMOIIH (PU3UYECKUX METO/IOB,
B OIMCAaHUM UCCIICOBAHMS BBIIEIATH IPOBEPSIEMOE IPEANONIOKEHUE (TUIOTE3Y),
pasnuyaTth U MHTEPHPETUPOBATH MOIYYECHHBIN pe3yiabTaT, HAXOAUTh OMIMOKH B XOJ€
OMBITA, JAEJIaTh BBIBOJBI I10 €r0 PE3YJIbTATAM;

MPOBOAUTH OMBITHl MO HAOMIOAEHUIO (U3NYECKUX SBICHUN WU (PU3NYECKHX CBOMCTB
Ten:  (QOpMyNIHMpOBaTH MpPOBEPSEMBIE IPEINOJIOKEHHUA, COOUpaTh YCTAaHOBKY W3
MPEUI0KEHHOT0 000PY0BAaHUS, 3aUCHIBATH X0/ ONbITa U (POPMYIIUPOBATH BHIBOJIBL;
BBITOJIHATE MPSIMBbIE U3MEPEHUsI PACCTOSIHUSI, BPEMEHH, MaccChl Tena, 00bEMa, CUIIbI U
TEMIepaTypbl C HMCIOJIb30BAaHHEM AaHAJOrOBBIX M LU(POBBIX MPHOOPOB, 3aNHCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHON MOTPEITHOCTA U3MEPECHH;
MPOBOJUTH HCCIEIOBAHNWE 3aBUCUMOCTH OJHOW (DPM3MYECKON BEIMYUHBI OT JPYroM ¢
MCIIOJIb30BAaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTH MYTH PAaBHOMEPHO JIBIKYILETOCs
Tela OT BPEMEHM JBHKEHHUs Tela, CUIIbl TPEHUsI CKOJBXKEHUS OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel W HE3aBUCHMOCTH CHJIBI TPEHUS OT IUIOLIAAU
CONPUKOCHOBEHUS T€Jl, CUJIbl YIPYTOCTH OT YMJIMHECHMS IPYKUHBI, BBITAJIKUBAIOLICH
cuibl OT O00BEMA MOTPY)KEHHOW 4YacTH Tela M OT IUIOTHOCTH JKHJIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT TIJIyOMHBI, Ha KOTOPYIO IOTPYXEHO Telo,
YCIIOBHMI TUIaBaHUSI TeJ, YCJIOBUH paBHOBECHs pbluara M OJIOKOB), y4yacTBOBaTh B
IUTAHUPOBAHUH Y4€OHOT'0 UCCIIEIOBAHUS, COOMPATh YCTAHOBKY U BBHIIOJIHITH H3MEPEHHS,
clenysl IpeUIoKEHHOMY IUIaHy, (PUKCUPOBATh PEe3yJbTaThl MOJYyYEHHOM 3aBUCHMOCTH



(bu3NYeCKUX BETMYMH B BUJE MPEIOKEHHBIX TaOIUI] U IpadUKOB, JAeNaTh BHIBOABI MO
pe3yabTaTaM HCCIEeIOBAHNUS;

MPOBOANTH KOCBEHHbIE H3MEpeHHs (U3NYECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA
KHUIKOCTM M TBEPIOTO TeNa, CHJIA TPEHUS CKOJNBKEHUS, JaBJICHHE BO3IyXa,
BBITAJIKUBAIOIIAs CUJIA, IEHCTBYIOIIAs HA MOTPYKEHHOE B )KUAKOCTh TEIO, K03 durmeHt
MOJIE3HOTO JIEUCTBUS MPOCTHIX MEXAHU3MOB), CIEIYs PEIOKEHHOW UHCTPYKIIMH: TIPU
BBITIOJTHEHUH HW3MEPEHH COOMpaTh 3KCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIYUCIISTH
3HAaYeHHE UCKOMOW BEITMYUHBI;

coOmoaTh TpaBWja TEXHUKH OE30MacHOCTH Mpu padbore ¢ J1abopaTopHBIM
o0opynoBaHuEM;

yKa3plBaTh NPUHIUINBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, AUHAMOMETP, COOOILAIOIINECs COCY/bl, OapOMETp, pbluar, MOABIKHBIA H
HEMOJIBWXKHBIN OJIOK, HAKJIOHHAs TIOCKOCTh;

XapaKTepu30BaTh MPUHIUIIBI AEHCTBHUS N3yYSHHBIX IPUOOPOB M TEXHUUECKUX YCTPOICTB
C OMOpoW Ha MX ONHCaHMs (B TOM YHWCJE: MOJIUIMITHUKH, YCTPOHCTBO BOJONPOBOJA,
TUJIPaBIMYECKUNA Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcOoC, apeoMeTp),
UCTOJB3ysl 3HAHUS O CBOMCTBaxX (PM3MYECKUX SIBJICHUUH W HEoOXoauMmble (huznyeckue
3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH TpHUMEPHl (HAXOIUTh HMHPOPMALMIO O MpUMEpax) MPaKTHUYECKOTo
UCIOJIb30BaHUs (U3NYECKUX 3HAHUN B TOBCEIHEBHON KU3HU 1JIs oOecredyeHus
0e30macHOCTH TpH  OOpalleHnH C TOpudopaMHd W TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHUS 3[J0OPOBBS U COOJIIOIEHUST HOPM SKOJIOTHUECKOT0 MOBEJCHHS B OKPYKaroIen
cpene;

OCYILECTBIISATH OTOOpP HUCTOYHMKOB HH(popMmanuu B MHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOIIUXCS 3HAHUNA U MyTEM CpaBHEHHS
Pa3IMYHBIX HUCTOYHUKOB BBIACNATH MH(OPMALINIO, KOTOpas SBIISETCS MPOTUBOPEUUBOIL
WJIH MOXET OBITh HEZOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BBHINOJIHEHUH Y4EOHBIX 3aJaHUi Hay4YHO--TIOMYJISIPHYIO JIUTEPATYpPy
(bu3NYECKOTO collepKaHus, CIIpaBOYHbIE MaTepHalibl, pecypchl ceTu HTepHeT, BIajeTh
npuéMaMi KOHCIIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus HWHPOPMALUU W3 OJHOM
3HAKOBOM CUCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBIC M yCTHBIE COOOIIEHHUs Ha OCHOBE 2—3
MCTOYHHUKOB MH(pOpMAIMU (PU3HMYECKOTO COAEP)KaHMs, B TOM YHCJE MyOJUYHO AeaTh
KpaTKHe COOOILEHUsI O pe3ysibTaTaX MPOEKTOB MM Y4€OHBIX MCCIIEOBAHUNA, TPU STOM
IrPaMOTHO HCIIOJIb30BaTh HW3YYCHHBIM TOHATHHHBIA  ammapaT Kypca (U3HKH,
COIIPOBOKIATh BHICTYIIJICHUE NIPE3CHTAIHEH;

IIPU BBINIOJHEHUH Y4€OHBIX MPOEKTOB U UCCIENOBAHUM pachpeneniarTh 00S3aHHOCTH B
IpyIIe B COOTBETCTBUU C NOCTaBICHHBIMU 33aJja4aMU, CJICANUTH 3a BBIIIOJHEHUEM IIJIaHa
NeICTBUM, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIN BKJIaJ B JAEATEIbHOCTH TPYIIIIHI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE, yYUTHIBAsi MHEHHUE OKPY>KAIOIIHX.

K konmy obOyyenus B 8 KJjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:

MCIIOJIb30BaTh TMOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JBM)KEHHE aTOMOB U
MOJICKYJI, arp€raTHbIC COCTOAHHA BCIICCTBA, KPHUCTANIMYCCKUC U aM0p(1)HBI€ TCIa,
HACBIIEHHBIA U HEHACBILIEHHBIN Map, BIAKHOCTh BO3AYyXa, TEMIIEPATypa, BHYTPEHHSS
SHEprus, TEIJIOBOW JBUTaTelb, AJIEMEHTAPHBIA AJEKTPUUYECKUMN 3apsl, DJICKTPUUECKOE
moJie, NpOBOJHWUKHU U JUIJICKTPUKH, MOCTOSIHHBIN BHGKTpI/I‘-IeCKI/Iﬁ TOK, MAarHuTHOC IIOJIC;



pa3nuyath SBICHHS (TEIUIOBOE pACIIMpPEHHE U CKaTHe, TeIUlonepenayda, TErIoBOe
paBHOBeCHE, CMadyMBaHUE, KalWUIAPHbBIE SBJICHWs, MWCIApEHUE, KOHJECHcalus,
IUIaBJICHUE, KpHUCTAJUIN3aLUs (oTBepaeBaHue), KUIIEHHE, TerIonepeiaya
(TEerIONpPOBOJHOCTh, KOHBEKLHUS, W3IY4YEHHUE), SJICKTpU3aAIMs Tel, B3auMoJeicTBUe
3apsi/ioB, JEHCTBHS SJCKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJCHCTBHE
MarHuTOB, JEHCTBME MAarHUTHOIO IOJS HA NPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
UHAYKIMSA) 10 ONHCAHUI0 HX XapakTEepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PU3MUYECKHUX SIBJICHUH B OKpYXaloOIEM MHpE, B
TOM 4ucIie (pU3nIecKue SIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSIKEHUE U KAWL PHbIE
ABJICHUS B IPUPOJIE, KPUCTAILIBI B IpUpOe, u3iiyueHue CouHla, 3aMep3aHue BOJJIOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, JIEKTPUUECKUE SIBJICHUS B
aTMocdepe, 3JIEKTPUYECTBO >KMBBIX OPraHM3MOB, MarHuTHOE moje 3eMid, apeid
MOJIFOCOB, POJIb MAarHUTHOTO TOJISL JJISL )KM3HHU Ha 3eMiie, MOJSIPHOE CHUSHUE, IPH 3TOM
NEPEeBOUTh MPAKTHYECKYIO 3aJayy B Y4e€OHYIO, BBIIEIATH CYLIECTBEHHBIE CBOMICTBa
(mpu3Haku) pU3NUECKHUX SBICHUA;

OIUCBIBATh U3YyUCHHBIE CBOMCTBA TN U (PU3NYECKHE SABICHMSA, UCTIONB3Ys (PU3NYECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrus, KOJIMYECTBO TEIUIOTHI, YAEIbHAs
TEIUNIOEMKOCTh ~ BEIIECTBA, yJeNbHAas TeIJIoTa IUIABJICHUSA, YJeNbHas TeIroTa
napooOpazoBaHMs, yIeNbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA()(UIMEHT MOJIE3HOTO
JEUCTBUS TEIUIOBOM MAaIlMHBI, OTHOCHUTEJIbHAS BJIAKHOCTh BO3AYXa, AJIEKTPUUYECKHM
3apsil, CUia TOKA, 3JEKTPUYECKOE HAIIPSKEHUE, CONIPOTUBIICHUE POBOAHUKA, YIEIBHOE
COIIPOTHBIIEHUE BEIIECTBA, pa0OTa M MOUIHOCTH JIEKTPHUUECKOTO TOKA), IPU OMUCAHUU
MPaBUIBHO TPAKTOBATh (PU3MYECKHUI CMBICI HCIIOJIB3YEMBIX BEIMYHH, 0003HAYCHUS U
eMHULBl  (PU3MYECKMX BEIMYMH, HAXOAUTb (OPMYJbl, CBA3BIBAIOIINE JaHHYIO
(Gu3nYecKyr0 BEIMYUHY C JPYTMMHU BEIMYMHAMH, CTPOUTHh TpapUKH H3YyYEHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEIUYHH;

XapaKTepu3oBaTh CBOMCTBA TeJ, (U3MYECKHE SBJICHUS M IPOLECCHI, HCHOIb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIAPHO--KUHETUYECKON TEOpUU CTPOEHUS BEILECTBA,
MPUHIUI CYNEpHO3HUIMHU MoJieH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3aps/a,
3akoH OMa i1g y4dacTka 1enu, 3akoH Jxoyns—JIeHua, 3aKoH COXpaHeHUsI SHEPTUu, IPU
3TOM J1aBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alUCBIBATh €0 MaTeMaTHYeCKOe
BbIpa)KEHUE;

OOBSICHATH (PU3MUECKHE IIPOLIECCH U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTyalui
MPAaKTUKO-OPUEHTHPOBAHHOTO XapakKTepa: BBIABIATH NMPUUYNHHO-CICACTBEHHBIC CBS3H,
CTpOUTH OOBSICHEHUE U3 1—2 JOrMYECKUX LIaroB ¢ OMOPOi Ha 1—2 M3y4eHHBIX CBOICTBA
(bu3nYECKUX SIBICHUH, GU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THele 3a7auyd B 2-3 JACUCTBHS, HUCHONb3ysd 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIOLIUE (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4M 3alUChIBATh
KpaTKO€ YCJOBHE, BBIABIIATh HENOCTATOK JAHHBIX JUISl pPEIlEHUs 3aJayd, BBIOMpATh
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE IS €€ PELIeHUs, TPOBOAUTH PACYEThI U CPAaBHUBATD
MOJTyYeHHOE 3HaYeHHEe (PU3NUECKOI BETUUMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MpoOJIEeMbl, KOTOPbIE MOXHO PELIUTh IPU MOMOIIH (PU3UYECKUX METO/IOB,
UCTOJb3ys OIMCAaHWE MCCIEIOBAHUA, BBIACIATh MPOBEPAEMOE IMPEANONI0XKEHUE,
OLIEHUBATh MIPABUIILHOCTD MOPSAKA MPOBEICHUS UCCIEA0BaHMS, IEaTh BHIBO/BI;
IIPOBOJIUTH OTIBITHI IO HAOIIOIEHUIO (PU3NYECKUX SBICHUN UM (PU3NYECKUX CBOMCTB Tel
(KanuJUIApHBIE SIBJICHHS, 3aBUCUMOCTh JIaBJI€HUS BO3/1yXa OT ero 00bEMa, TeMIeparypsl,



CKOPOCTH TpoIiecca OCThIBAHUSI M HArpeBaHUs MPU M3JIYYEHUU OT I[BETa M3Ty4aromieu
(moromaromnieit) TOBEpXHOCTH, CKOPOCTh UCIIAPSHHS BOJBI OT TEMIIEPATyPhl KUIKOCTH
W TUIOIMAIu €€ TMOBEPXHOCTH, AJICKTPU3AlUs Tell M B3aMMOJCHCTBHE AJIEKTPUUYSCKUX
3aps70B, B3aMMOJIEUCTBHE MOCTOSIHHBIX MAarHWTOB, BU3yalM3allsi MarHUTHBIX IOJEH
MOCTOSIHHBIX MAarHUTOB, ACMCTBHUSI MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA
ANIEKTPOMArHMWTa, CBOMCTBA JJIEKTPOJBUTATEINS MOCTOSTHHOTO TOKa): (hOpMYyIHpPOBATH
MpoBepsieMble  TMPEAMOJOKEHUS, COOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyIOBaHUs, OMUCHIBATH X0/ ONbITA U (POPMYIUPOBATEH BHIBOIBL;

BBITIONHSATE MPSIMBIE U3MEPEHUSI TEMIEPaTyphbl, OTHOCUTEIHLHOW BIAXKHOCTH BO3/YyXa,
CWJIBl TOKa, HANpPSDKEHUS C MCIOJIb30BaHHMEM AaHAJIOTOBBIX MNPUOOPOB U JaTUYHUKOB
(bu3NYeCKUX BETUYMH, CpPaBHUBATh pE3yJIbTAaThl H3MEPEHHH ¢ y4€TOM 3aJlaHHOM
a0COMIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HMCCJICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIUYHHBI OT JIPYrou ¢
WCIOJIb30BAaHUEM TMPSMBIX HU3MEPEHHI (3aBUCUMOCTH COMPOTHBIICHUS MPOBOJHUKA OT
€ro JIJUHBI, TUIOIIAIU MONEPEYHOT0 CEYEHUS U YIENBbHOIO COMPOTHUBIICHUS BEIIECTBA
MIPOBOJHMKA, CHJIbI TOKA, UAYILETO Yepe3 MPOBOAHUK, OT HAMPSIKEHUs Ha MPOBOHUKE,
WCCJICIOBAaHKE TOCIIECIOBATEILHOTO W TapalIeIbHOTO COCAMHEHUN MPOBOJIHHUKOB):
IUTAHUPOBATh UCCIIEJIOBAHHE, COOMpATh YCTAHOBKY W BBHITIONHATH U3MEPEHUS, CIETYS
MPEIOKEHHOMY TUIaHy, (PUKCHPOBATH PE3YNIBTATHI MOJYYEHHON 3aBHCHMOCTH B BUJC
Tabnui u rpaduKoB, AeJaTh BHIBOJABI MO Pe3yJbTaTaM UCCIIeI0BAHUS;

MPOBOANTHh KOCBEHHBIC H3MEpeHHs (U3MUecKux BeNWYWH (yIeNbHAsl TEIUIOEMKOCTH
BEIIECTBa, CONMPOTHUBIIEHUE MPOBOJHKKA, pad0OTa U MOLIHOCTH AJIEKTPUUYECKOTO TOKA):
IUTAHUPOBATh M3MEPEHHs, COOMpaTh JKCHEPUMEHTANIBHYIO YCTaHOBKY, CIEAys
MPEITIOKEHHOM HHCTPYKIIUU, M BBIYUCIIATh 3HAYCHUE BETNINHBL;

coOnmogaTh TpaBWiIa TEXHUKH O€30MacHOCTH mpu  pabore ¢ 1abopaTOpHBIM
obopynoBaHueEM;

XapaKTepU30BaTh IPUHIIMITBI JEHCTBUS U3YICHHBIX IPUOOPOB U TEXHHUECKUX YCTPOUCTB
C OMopoil Ha WX omHcaHus (B TOM YHCJE: CUCTEMa OTOIUICHUS JIOMOB, THTPOMETD,
mapoBas TypOHMHA, aMIEpPMETP, BOJBTMETP, CYETYUK JJIEKTPUUYECKON SHEpruw,
AJIEKTPOOCBETUTEIIbHBIE TMPUOOPHI, HarpeBaTeIbHBIC JJICKTPONPUOOPHI (TIPUMEPHI),
ANEKTPUYECKUE TMPEAOXPAHUTENH, DIIEKTPOMATHUT, DIJICKTPOJBHUTATENb MOCTOSHHOTO
TOKa), WCIONb3ys 3HaHUS O CBOMCTBaX (U3MUECKUX SBICHUA W HEOOXOAMMBIE
¢uznyeckrue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MNPOCTHIE TEXHMYECKHWE YCTPOMCTBA M HM3MEPHUTEIbHBIC MPUOOPHI IO
CXeMaM U CXEMaTU4YHBbIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETpP, TEPMOC, TICUXPOMETD,
TUTPOMETp, JBHTaTeNIb BHYTPEHHETO CTOpAaHHS, 3JEKTPOCKOI, PEOCTaT), COCTABISTH
CXEMBI JJIEKTPUYECKUX IIeTIe C MOCIeOBATEeIbHBIM M MapaUICTbHBIM COSIMHEHHEM
AJIEMEHTOB, pa3nyasl YCIOBHbIE 0003HAYEHUS SJIEMEHTOB AIEKTPUUECKUX LIETICH;
MPUBOJIUTL TMPUMEPHl (HAXOAWTh WHGOPMAIMIO O TpUMEpax) MPAKTUIECKOTO
UCIOJIb30BaHUs (U3NYECKUX 3HAHUH B TOBCEIHEBHON KU3HU s oOecredyeHus
0e30macHOCTH TIpH  OOpalleHnH C TOpudopaMHd W TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHUS 3JI0POBBS U COOJIIOICHUST HOPM SKOJIOTHUECKOTO MMOBEJICHISI B OKPYKAFOIIeH
cpene;

OCYIIIECTBISATH MOUCK MHpOpMAIuu (HU3MUECKOTO coaepkanus B IHTepHeTe, Ha OCHOBE
UMEIOIUXCS 3HAHUN W MyTEM CpPaBHEHUS JOMOJHUTENIBHBIX HCTOYHHUKOB BBIJEISATH
nH(pOpMaIINIO, KOTOpas ABJISETCS MPOTUBOPEUNBOM MIIM MOKET ObITh HEIOCTOBEPHOM;



MCIIOJIb30BaTh MPH BBIMOJHEHUH YUEOHBIX 3aJaHU HAYYHO--TIOMYJISPHYIO JTUTEPATYPY
(bUBUYECKOTO COIepKaHUS, CIIPABOYHBIC MaTEPHAIIbI, PECYPChI ceTH MIHTEpHET, BIaJACTh
npuéMaMy KOHCTICKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHuss HHPoOpManmuu W3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC TNHCHMEHHBIE W KpaTKHE YCTHBIE COOOImeHus, 00001as
MH(GOPMALIUIO U3 HECKOJIBKUX HCTOYHHKOB (DU3MUECKOTO COACpXKaHHUSA, B TOM YHCIE
MyOoJMYHO  TIPEACTABIATH  PE3yJAbTaThl  MPOCKTHONW  WMIM  HCCIICIOBATEIHCKON
JESATEILHOCTH, MPU STOM TPAMOTHO HCIOJIb30BaTh M3YYCHHBIM MOHATUWHBINA armapar
Kypca (PU3UKH, COMTPOBOXK/IATH BBICTYIUICHHE TIPE3CHTAINCH;

MIPU  BBIMIOJHEHUH YYEOHBIX TIPOEKTOB W MCCICNOBAHUN (DU3UYECKUX MPOIECCOB
pacmipenenaTb 00s3aHHOCTH B TPYINE B COOTBETCTBUU C IMOCTABICHHBIMH 3aJa4aMH,
CIIEIUTh 3a BBHINOJHCHHEM IUIAaHA JEUCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHMBAaTh  COOCTBEHHBIM BKJAJ B  JACATCIBHOCTb  TPYIIIBI, BBICTPAWBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBHE, MPOSBIISSA TOTOBHOCTD pa3peniaTh KOH(MIUKTHI.

K koHmy oOyyeHus B 9 KkJjacce IpeAMETHbIE pe3ylbTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:

HUCITIOJB30BATh IIOHATHUA: CHUCTEMA OTC‘{éTa, MarcpuajibHas TOYKaA, TPaCKTOpHA,
OTHOCHUTEIIBHOCTh MEXaHMYECKOTO JABIKEHHs, Aedopmarus (yrnpyras, IIacTHYecKast),
TPEHHUE, HEHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTD U IEPETPY3KH, IEHTP TIKECTH,
a0CoOTHO TBEPIOE TEJO, IEHTP TSHKECTH TBEPIOTO TEJla, pABHOBECHE, MEXaHUYECCKHE
Kosie0aHUs ¥ BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, HICKTPOMAarHUTHHIE BOJIHBI, KA
QJICKTPOMArHuTHBIX BOJIH, CBET, 6HI/ISOpyKOCTB " JaJIbHO30PKOCTh, CIICKTPBI HCITYCKaHHA
U TIOTJIOIICHHUS, allb(a-, OeTa- 1 TaMMa-u3ITydeHHsI, U30TOIBI, SIIEPHAsT YHEPTETHKA,;
pasnuyath SIBICHHSA (paBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHENHOE [IBUYKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaJICHUE Tell, PABHOMEPHOE
IBIDKEHHE TI0 OKPY)XHOCTH, B3aMMOJICHCTBHE TeJ, pPEaKTHBHOE JBIDKCHHE,
KosiebaTenbHOEe JBIDKEHHE (3aTyXalollMe M BBIHYXKJACHHBIE KojeOaHHs), PE30HAHC,
BOJIHOBOE JIBUKECHHE, OTPAXKCHUE 3BYKa, IPSIMOJIMHEHHOE PACIIPOCTpaHEHUE, OTPAKEHHUE
U IIPEJIOMJICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pPa3IOKEHUE OEIIoro cBeTa
B CIEKTP U CIOXKEHHE CIEKTPAIbHBIX I[BETOB, IUCIIEPCHS CBETa, E€CTECTBEHHAS
pPaaOaKTUBHOCTH, BOSHUKHOBCHUC JIMHENYaTOro CIICKTpa I/I3JIY'-I€HI/I$I) 10 OIIMCAHUIO UX
XapaKTepPHBIX CBOWCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX NaHHOE (PU3UYECKOE
SIBIICHHE;

pacro3HaBaTh MPOSBICHUE MU3YyYCHHBIX (PU3NUECKUX SBICHHI B OKpYKaloUleM MHUpe (B
TOM 4YHciIe (GU3NYECKUE SIBICHUS B MPUPOJC: NPUIMBBHI M OTIHBBI, JBI)KEHUE TUTAHET
ConHEeUHOU CUCTEMBI, PpEAKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, BOCIPUITHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, CECMHUYECKHE BOJIHBI, LYHaMH, B3XO, LBCTa TCII,
ONTUYECKHE  SBICHHWS B  TNPHUPOJAE, OHOJOTMYECKOe  JEHCTBHE  BHIUMOTO,
yIbTPa(UOIETOBOTO M PEHTICHOBCKOTO H3IIYUYEHHH, €CTECTBEHHBIH paJNOaKTHBHBIN
(OH, KOCMUYECKHE JTyYH, PaTMOAKTUBHOE U3TYYCHUE PUPOTHBIX MUHEPAJIOB, ICHCTBHE
paAMOAKTUBHBIX M3JIyYEHUH Ha OpraHu3M YeloBeKa), IpHU OTOM IEPEBOAUTH
NPAaKTUYECKYIO 3a7auyy B Y4eOHYIO, BBIACTATH CYIIECTBEHHBIE CBOMCTBA (TPHU3HAKH)
(UBUYECKUX SBIICHUN;

OIMUCBIBATh U3YYCHHBLIC CBOMCTBa Tel U (1)I/I3I/I‘-IGCKI/IC SABJICHUS, UCIIOJIB3Yd (I)I/I3I/I‘-ICCKI/IC
BEJIMYMHBI (CPEIHSST W MIHOBEHHAsi CKOPOCTh Tella TPU HEPABHOMEPHOM IBMIKCHUH,
YCKOpEHHE, IepeMeIeHUE, TyTh, YIIIOBask CKOPOCTh, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CHJIa
TSDKECTH, YCKOPEHHE CBOOOHOTO TMAaJeHHs, BEC Tella, UMITYJIbC Tella, UMITYJIbC CHIIBI,



MexaHu4yeckas padoTa W MOIIHOCTb, NMOTEHIUANbHAsI SHEPTUsl Tela, MOAHSITOrO Haj
MOBEPXHOCTBIO 3€MJIM, TOTEHIMAJIbHAS SHEPTUsl CHKATOW MPYXKHUHBI, KUHETUYECKas
SHEprus, MoJHask MeXaHU4YecKasi SHEprus, IepUo]] U 4acToTa KOoJIeOaHUH, AJIMHA BOJHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTejb MPETOMIICHUS Cpebl),
IpU OIMUCAaHUM NPABUIBHO TPAKTOBATh (PUINUYECKUN CMBICT HCIOIb3YEMbIX BEIUYUH,
0003HAYCHHS W eIWHUIBI (PU3HMYECKUX BEIMYUH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYIO (PU3HUECKYIO0 BETUUNHY C IPYTMMHU BEIMYHMHAMH, CTPOUTH IPaUKN N3yUEHHBIX
3aBUCHUMOCTEN (PU3NUECKUX BETUUHH;

XapaKkTepu30BaTh CBOMCTBA Tell, (PU3UUYECKHE SBICHUS M MPOLECCH], UCTIOIb3Yys 3aKOH
COXPAHEHHUS SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS, MPUHIUI CYNEPIIO3UIIUUA CHUJ,
MPUHIIMIT OTHOCUTENbHOCTH ["anuies, 3akoHbl HbloTOHA, 3aKOH COXpaHEHUs UMITYJbCa,
3aKOHBI OTPAXKECHUS U MIPETIOMIICHHUS CBETA, 3aKOHBI COXPAaHEHHS 3apsJOBOTO U MaCCOBOTO
YHCceN IPHU SIIEPHBIX PEaKIUsIX, IPH ITOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA H
3aMuChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATH (pU3HUECKHE TPOIIECCH U CBOMCTBA TeJl, B TOM YHCJIE M B KOHTEKCTE CUTYalui
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh MPUUYUHHO--CIEICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHUE U3 2—3 JOIMYECKUX LIaroB ¢ OMOPOi Ha 2—3 M3y4EHHBIX CBOICTBA
(bu3NUECKUX SBICHUH, PU3NIECKUX 3aKOHOB MIH 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIC 3a7a4M (OTMPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHUM ), HCTIOIb3YS
3aKOHBI U (JOPMYJIBI, CBSI3BIBAIOLINE (PU3UUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/laydl 3alUChIBATh KpPAaTKOE YCJOBHE, BBISBIATH HEAOCTAIOMIME WM HM30BITOUHBIE
JaHHbIE, BBHIOMPATh 3aKOHBI M (HOpPMYINbI, HEOOXOIWMBbIE IJIS PELICHUS, MPOBOAUTH
pacu€Thl ¥ OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHOT0 3HAaUeHUS (PU3MUECKON BETMUHHBL,
pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOYKHO PEIIUThH MPHU MOMOIIY (PU3NIECKIX METOJIOB,
UCTOJB3ysl OIUCAaHWE MCCICIOBAHUSA, BBLACTATh MPOBEPAEMOE IPEANONI0KEHHUE,
OLIEHUBATh TPABWJIBHOCTh TIOPSAIKA IPOBEICHUS HWCCIEIOBAaHUs, JAeNaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3YIbTaThl HAOIIOACHUI U OIBITOB;

MIPOBOJIUTH OTIBITHI O HAOMIOICHHIO (PU3NUYECKUX SBJICHUN MM (PU3NIECKUX CBOMCTB TEI
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHA COXpaHEHUS HSHEPrUH, 3aBUCUMOCTH
nepuoja KojeOaHui MPy>KUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTb OT aMIUIMTYbl MajbIX KojeOaHHi, MPSIMOJIMHEHHOE pacpocTpaHeHue
CBETa, pasjoKeHUe OEJI0ro CBeTa B CHEKTP, M3yUeHHE CBOWCTB H300PaXKEHHUS B TNIOCKOM
3epKajie M CBOWCTB H300paKECHHs TpeAMeTa B coOuparomeld JMH3e, HaOIrofcHue
CIUIOIIHBIX U JINHEHYAThIX CIIEKTPOB U3JIYUEHHS): CAMOCTOATEIBHO COOMPATh YCTAHOBKY
u3 M30bITOYHOrO Habopa 00OpYIOBaHHWS, OMMCHIBATH XOJl ONBITA U €r0 Pe3yJbTaThl,
(dbopMyIHMpOBaTh BHIBOAKI;

NPOBOJIUTH TNPH HEOOXOJUMOCTH CEPHIO MPSMBIX H3MEPEHUH, OIpenelnss CpeaHee
3HAYCHHE M3MEPSIEMON BEIMUYMHBI ((POKYCHOE pACCTOSHHE COOMPAOIICH JIMH3HBI),
000CHOBBIBAThH BBHIOOP Crioco0a n3MepeHus (U3MEPUTEIBHOTO MPUOopa);

MPOBOJUTH HUCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3MUECKUX BEIUYHMH C HCIIOJIB30BAaHHEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTh ITyTU OT BPEMEHU MPHU PaBHOYCKOPEHHOM JBUKEHUH
0e3 HayaJIbHON CKOPOCTH, Nepuoja KojeOaHHi MaTeMaTHUeCKOro MasiTHUKA OT JUIMHBI
HUTH, 3aBUCUMOCTH YIJla OTPaKEHHs CBETa OT yIJIa MAJCHUS W yIila IPeJOMJIEHHUS OT
yria majeHus): IJIaHUPOBaTh HMCCIEAOBAHUE, CAMOCTOATEIBHO COOMpaTh YCTaHOBKY,
(buKkcupoBaTh pPe3yNbTaThl MOJYYECHHOW 3aBUCHUMOCTH (DM3MUECKUX BEJIMYHMH B BHJE
TabIUIl ¥ TpaUKOB, AETaTh BEIBOIBI 110 pPe3yJIbTaTaM UCCIEI0BaHUS;



® TPOBOIUTH KOCBEHHBIE H3MEPEHUS (PHU3MUYECKUX BEIUYMH (CpelHss CKOpPOCTh H
YCKOpEHHUE Tejia MpU PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOpPEHHE CBOOOJHOrO IMajeHus,
KECTKOCTh TMPYXKHUHBI, KOIDPHUIIMEHT TPEHUS CKOJBKEHHUs, MEeXaHuueckas paborta u
MOIITHOCTbh, YaCTOTa U MEPUOJT KOJIeOaHU MaTeMaTHYECKOTO U MPY>KUHHOTO MasiTHUKOB,
OIITHYECKasi CUJIa cCOOMparoIieit TMH3bI, PaJH0AKTUBHBIN (POH): TNIAHUPOBATH U3MEPEHHUS,
coOupaTh HSKCHEPUMEHTAIbHYI0 YCTAaHOBKY M  BBINOJHATH HU3MEPEHMs, CIeays
MPEIJI0KEHHOW WHCTPYKLUMU, BBIUUCISATh 3HAUEHUE BEJIWYMHBI W aHAIM3UPOBATH
IIOJIyYEHHBIE PE3YJIbTaThl C Y4ETOM 3aJaHHOU MTOIPELUIHOCTH U3MEPEHUN;

e coOmrojmaTh TpaBWiIa TEXHUKH Oe30macHOCTH Tpu  paboTe C  J1abopaTOpHBIM
o0opynoBaHuEM;

® pa3NIMYaTh OCHOBHBIC NPU3HAKM M3YYEHHBIX (U3NYECKUX MOJeNeil: MaTrepHuaabHas
TOYKa, abCOMIOTHO TBEPIOE TENO, TOYEYHBI HCTOUYHUK CBETa, Jy4, TOHKas JIMH3A,
IUTaHEeTapHask MOJIENIb aTOMa, HyKJIIOHHAs! MOJIENIb aTOMHOTO SIpa;

®  XapaKTepu30BaTh MPUHIHUIIBI ACHCTBHS N3yYSHHBIX IPUOOPOB M TEXHUUECKUX YCTPOICTB
C OTIOPOM HA X OMHUCaHUs (B TOM YUCIIE: CIUAOMETP, TaTYUKH MTOJI0KEHUS, PACCTOSHUSA U
YCKOpPEHUs, paKeTa, IXOJIOT, OUKH, MEPUCKOI, (oToammapar, ONTUYECKUE CBETOBOJBI,
CIIEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), HCHIONB3ys 3HAHHUS O CBOMCTBax
(bu3NUECKUX SIBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® UCMOJB30BAaTh CXEMBl U CXEMaTHYHBbIC PUCYHKH H3YyYCHHBIX TEXHHMUYECKHX YCTPOMCTB,
U3MEpPUTENIbHBIX ~NPUOOPOB U  TEXHOJOTMYECKHUX TMPOLECCOB TMPU  PEUICHUH
yueOHO--IIPAKTUYECKUX 3a/1a4, ONTHYECKHE CXEMBbI Uil MOCTPOEHUs H300pakeHUud B
IJIOCKOM 3epKajie U coOuparolien JT1H3E;

® T[PUBOAUTH TIPUMEPHl (HAXOAuTh WHGOPMAIMIO O TMpUMepax) MPaKTUUECKOTO
UCTOJIb30BaHUS (PU3MYECKHX 3HAHUM B MOBCETHEBHOM KH3HHM s OOECIeYEeHHUs
O6e30macHOCTH TpU OOpalleHHHu C HpuOopaMH U TEXHHUYECKUMH YCTPOHCTBAMH,
COXPaHEHHUS 3[J0OPOBBS U COOJIIOIEHUSI HOPM SKOJIOTHUECKOT0 MMOBEJCHHS B OKpYKarolen
cpene;

® OCYHIECTBIATH TOUCK HHpopManuu (usnyeckoro conepkanus B HHTepHere,
CaMOCTOSITENTbHO (OPMYJIUPYS TOUCKOBBIM 3alpoc, HAaXOAUTh NYTH OMNpEeICHUS
JOCTOBEPHOCTH TMOJy4YeHHOH WH(GOpMAnMK Ha OCHOBE HWMEIOIIUXCS 3HAHUH W
JOTIOJTHUTEIBHBIX UCTOUHUKOB;

® UCMOJB30BATh MPU BBHINOJHEHUH YYEOHBIX 33aJJaHUN HAYYHO--TIOMYJISIPHYIO JUTEPATYPY
($u3MUeCcKOro cofiep KaHusl, CIIpaBOYHbIE MaTepHalbl, pecypchl ceTu MHTepHeT, BIaIeTh
npuéMaMl KOHCIIEKTHPOBAaHUSA TEKCTa, MpeoOpa3oBaHus HHPOPMALUU M3 OJIHOM
3HAKOBOU CHUCTEMBI B IPYTYIO;

e Cco37aBaTh COOCTBEHHbIEC MTMCHbMEHHBIE U YCTHBIE COOOIIIEHUSI HA OCHOBE MH(POPMAIH U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJAEp)KaHMs, IYOJUYHO MPEICTABIAThH
pe3yabTaThl MPOEKTHOW WJIM UCCIENI0BATEIbCKONW AEATENbHOCTH, IPU 3TOM I'PAMOTHO
WCIIOIb30BaTh W3y4YEHHBIN TOHATHWHBIA armapaT H3y4aeMoro pasnueia (U3NKd |
COMPOBOXAATh BBICTYIUIGHUE IMIpe3eHTaleil ¢ y4éToM OCOOEHHOCTEeH ayAuTOPHUH
CBEPCTHHKOB.

4.Conepxkanue PITYII
1. [osicautenpHas 3anmucka ( o0mIas XxapakTepUCTUKA MpeaMeTa, eIH, 3aJa4d U3YICHHS, MECTO
npeameTa B yueOHoM tuiane, Y MK).
2. ConmepxaHue pas3ziesioB yueOHOTO MpeaMeTa.

3.I1nanupyemble pe3yabTaThl U3yUYEHUSI U OCBOEHUS COJEpKaHUS Y4EeOHOTO IpeaMeTa.
4. Temaruueckoe MIaHUPOBAHUE.



5. IloypouHoe muiaHupOBaHHUE

6.Y4eOHO-METOIMYeCKOe M MaTepHUalbHO-TEXHHYECKoe obecredeHne 00pa30BaTebHOTO
nmporecca

S.lludposbie 00pazoBaTe/bHbIC peCypChI

Bbubnuoreka [JOK

6. ®opMBbI TeKYIEr0 KOHTPOJIsSI yCIeBAeMOCTH

YcTHBIM onpoc, camocTosTebHas paboTa , COOOIIeHHsI , TECTUPOBaHUE, JJabopaTopHas padoTa,
KOHTpOJIbHAs paboTa

7. Buabl u GopMbI POMEKYTOYHOM aTTeCTANMH

HtoroBasi KOHTpoOJbHas paboTa

8.Pa3paldoTuuk aHHOTALIUM

CocraButenu nporpamMmsel: IIIMO yuuteneit Matematuku, pusuku u napopmaruku MBOVY «
COLI Nel » r. EMBbI



