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HOACHUTEJILHAS 3AITACKA

TpeboBaruii ®I'OC 000 k IUIAHHPYEMBIM JIMYHOCTHBIM H MCTaNpEeIMETHBIM pe3yIbTaTaM
00ydYeHHs, a Takxke MEXIIPEIMETHBIE CBA3H CCTECTBEHHOHAYYHBIX Yy4eGHBIX IIPEJIMETOB Ha

obygarommxcs.
IIporpamma no dusnxe PpaspaboTaHa ¢ HeIpo OKa3aHus METOIHYECKOH MMOMOIIM YUHTE]TIO
B CO3/laHuM pabodeii mporpamMme! mo y4eOHOMy mpejmery.
®usmka sBIsEeTCH CHCTeMOOOpa3yromum s CCTCCTBCHHOHAYYHBIX y4eOHBIX MPEIMETOB,
TOCKOIEKY (U3HYECKHe 3aKOHBI JIeKaT B OCHOBE IPOLECCOB W ABICHHI, H3yYaeMbIxX XHMHEH,
OHomorHE], ACTPOHOMHEH M (H3HYeCKOH reorpaQuei, BHOCHT BKJIAJl B €CTECTBEHHOHAYYHYIO
KapTHHY Mupa, NpemoCTaBiseT Hambojee sCHbe 00pa3susl NpHMeHeHHs Hay4HOro Meroja
TIO3HAHM, TO €CTE Cnoco0a MoTyYeHus AOCTOBEPHBIX 3HAHHMIL O MEpe.
OnHa U3 raBHEIX 33139 (usmyeckoro obpasosanus B CTPYKType obmiero o6pazopauus
COCTOMT B (hOPMHpOBAHHH CCTCCTBCHHOHAYYHOH TI'PaMOTHOCTH H HHTEpeCca K Hayke y
obyyarommxcst,
Usyuenwe ¢usmkn ma 6asosom YPOBHE  IIpC/IIONAraeT OBNajieHHE CIle/yIOmuMH
KOMIIETCHTHOCTSIMH, XapaKTePH3YIOIUMH CCTECTBEHHOHAYYHYIO IPaMOTHOCTD:
®  Hay4HO O0BICHSTE ABJICHUS,
¢ OICHHBATH H IIOHUMATE OCOBEHHOCTH HAayqHOI'0 MCCIIEIOBAHHS,
¢ HHTEPUPETHPOBATh IaHHBIE M HCIIONB30BATE HayqIHbIE 10Ka3arelbcTBA JUIS
IIOJIyYEHHS BEIBOOB.
Henu w3ydenns ¢usuku mHa YPOBHE OCHOBHOro obmero obpazosanms ONpenenecHsl B
Konuennun npenonasanms yuebHoro npenmera «®Pusnkay B 00pa3oBaTe/IbHBIX OpraHu3aImsx
Poccuiickoit  ®enepanum, PCAM3YIOIEX OCHOBHBIE 0011€06pa30BaTEIbHEIE IIPOrpPaMMEI,
YTBEPXKAEHHOH pemennem Koeruu Munncreperea npocremenus Pocemiickoi ®enepanun
(potokon ot 3 nekabps 2019 r. Ne [1K4BH).
Lenn n3yvenns puzuxn:
® DOpHOOpeTeHHe HHTepeca u CTpEMJICHHS o00y4daromuxes k Hay9HOMY H3y4EeHUIO
[IPUPOJIBL, PA3BUTHE UX HHTEIUICKTYAIBHBIX U TBOPYECKHX CIIOCOOHOCTEIH;

® PA3BUTHC IpE/CTAaBICHMA O HAYyYHOM METONE O3HAHMY H (opmupopanue
HCCIIENI0BATEIIECKOTO OTHOIIEHHS K OKPYIKAIOLIHM SIBIICHHUAM;

* dopmupoBanue HayuHOrO MHPOBO33PEHHUS KaK pe3yIbTaTa H3YYEeHHS OCHOB CTPOEHHS
MaTepHu U QyHIAMEHTATBHEIX 3aKOHOB bu3ukmy;

* (dopMHpOBaHHe TpenCTABICHHUI 0 POTH (DM3HKH [UIst Pa3BUTHS APYTHX eCTECTBEHHEIX
HayK, TEXHHKH H TEXHOJIOTHii;



HanpaBJieHHH.

Hoctwxenne stux weneit [porpaMMEl mo ¢m3mke Ha YPOBHE OCHOBHOTO 06imero
00pa3oBaHns obecrieunBaetcs PEIICHHEM CIIENYIOIMX 3amay:
® [npHoOOpeTeHHe 3HAHMI o AUCKPETHOM CTPOEHHH BEILECTRA, 0 MEXaHHYECKHX, TEIUIOBBIX,
SNCKTPHYECKHX, MATHHTHBIX M KBAHTOBEIX SIBJICHHSX;
® TnpuoOpereHwe  ymenmii OMMHUCBIBATE W  OOBICHSTE (usmyeckne sBremms
HCIIOJIb30BAaHHEM ITOJTyYeHHBIX 3HAHHH;
® OCBOCHME METOJOB perneHus TPOCTEHINX pPacYéTHBRIX 3amay o HCIIOJIB30BaHUEM
bu3nyecknx MOJEJICH, TBOPYECKHX H TIPaKTHKOOPHEHTHPOBAHHEIX 334y
® PasBUTHE yMeHHWHi HabiromaTh IIDHPOJIHBIC  SIBIEHHS H  BBINOIHATE OIIBITEL,
nabopaTopHsle paGoTel u OKCIICpHMEHTANIbHBIE HCCIICOBAHAS C HCIIOJIB30BaHHEM
H3MEPHTENBHBIX IPHGOPOB;
® OCBOCHHME NPHEMOB paboTHI ¢ HHpOpMauuelt dusndeckoro COZICpKaHUs, BKITIOYas
uapopmanuio o COBPEMEHHBIX JOCTHIKEHUIX busnku, amanms u KPHTHYECKOE
OLICHHBaHHE HH(pOpManuy;
® 3HAKOMCTBO co cepamu mpodeccHorambHOH ACATETLHOCTH, CBA3AHHBIMHU ¢ (U3HKOIA,
1 COBPCMCHHBIMH TE€XHOIOTHSIMH, OCHOBAHHBIMHE Ha AOCTIDKEHHAX (PU3HIecKoil HayKy.
Ha m3yuenue dusuxu (6azoBEIi YPOBEHB) Ha YPOBHE OCHOBHOTO o01mero o6pazoBanus
OTBOJIUTCA B 7 Kilacce — 72 gacos (2 gacas HEZIEN0),.

Ilpennaraemsrii B IIporpamMme 1o (usHKe mepevens MabOPaTOPHBIX PaGoT M OMBITOB HOCHT
PCKOMEH/ATENPHBIA XapaKTep, y9uTeab jJenaer BEIOOp NIpoBemeHHs nabopaTopHBIX pabor u
ONBITOB € y4€TOM  HHIMBHIyaIbHBIX ocoGeHHOCTEIH ofydaromuxcs,  cmmcka
OKCIICPUMCHTANLHBIX 3alaHUM, IIpejaraeMbix B PaMKaxX OCHOBHOTO TOCYAapCTBEHHOTO
3K3aMeHa I10 (hH3HKe.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHSI ITPOTPAMMBI 110 ®HU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OGPA30BAHHS

Usyuenne ¢usnxu na YPOBHE OCHOBHOrO 006mero o6paszoBanus HampaBlIeHO Ha
AOCTHXEHUE IMTHOCTHRIX, METAIIPEAMETHEIX H TIPEIMETHBIX 00Pa30BaTENIbHBIX PE3yIIbTATOB.
B pesymbrare m3ywenus $usuky Ha ypoBHE oCHOBHOTrO obmero o6pasoBanus y
o0yyaromrerocs 6yayT chopMHpOBaHEI ceyromHe JIMIHOCTHBIE PE3YJIBTATHI B YACTH:
* 1) marpmornueckoro BocnuTAHMS:
® TPOSBIEHHE HHTEPeca K HCTOPHH H COBPEMCHHOMY COCTOSHHIO POCCHICKOM (u3Hyeckoit
HayKH;
¢ LCHHOCTHOE OTHONICHHUE K OCTHIKECHUSIM POCCHHCKUX YUEHBIX-(H3HKOB;
® 2) rpakIaHcKoro n AYXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS:
® TOTOBHOCTh K aKTHBHOMY YYacTHIO B 00CY)KIIeHHH 06IIECTBEHHO 3HAYHMBIX M 9THYECKUX
OpobIIeM, CBA3aHHEIX ¢ NPaKTHYECKHUM MMPUMEHEHHEM JI0CTHKEHHE buzmkm;
® OCO3HaHHE BAXXHOCTH MOPAJIbHO-3THYECKHX TIPHHIUIIOB B JCATEIBHOCTH YYEHOTO;
® 3) 5CTeTHYeCKOro BOCHMTAHMS:



® BOCIPHSTHE DCTETHYECKHX KadecTR buzngeckoii Hayku: €€ rapMoHWYHOro IIOCTPOEHH,
CTPOrOCTH, TOYHOCTH, JAaKOHHYHOCTH;

® 4) mennocru HAY4YHOI'0 NO3HAHUN:

OCHOBEI Pa3BHTHSA T€XHOJIOTHIA, BaKHeimeit COCTABIIAIOLIEH KYIIBTYpEI

®  Pa3BHTHE HAy4HOIH I0603HaTeIbHOCTH, HHTEpECa K HCCIeq0BATeILCKOH ACATEIBHOCTH;

* 5) popmupoBanus KYJIbTYPBI 310P0BbS H YMOMHOHAILHOIO Oaaromonyqus;

® OCO3HaHHE LEHHOCTH 6€30MaCHOro 00pasa U3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
B&KXHOCTH NPaBHJI (6E30I1aCHOTO I10BE/ICHAS Ha TPaHCIIOPTE, HA IOPOTax, ¢ ANEKTPUYECKHM 1
TEIIOBEIM 000PYIOBAHHEM B OMALIHHX YCIOBHSIX;

®  COPMHPOBAHHOCTE HABEIKA pednexcun, npusHanue croero IIpaBa Ha OIHOKY M TAKOTO Ke
TIpaBa y Ipyroro 4eioBexa;

* 6) TpynoBoro BocomTaHms:

* AKTHBHOC yYaCTHe B PEIUEHHH MpaKTHYECKHX 3ama4 (B paMKax cempw, o0pa3zoBarensHoi
OpraHu3anuu, roposa, Kpas) TeXHOJIOTHYIECKOI 1 COLMATIBHOH HAlPABIEHHOCTH, TPEBYIOITHX
B TOM 9HUCIIE U (PU3NUCKUX 3HAHHIL;

¢ HHTCPEC K IPAKTHIECKOMY H3YYEHHIO NPODECCHIA, CBA3AHHEBIX ¢ busukoit;

® 7) 3K0JI0rHY€CKOro BOCHHTAHMS:

® OpPHMCHTAUMd HA NPUMEHCHHE (DH3HYECKHX 3HAHMIL UIA peIleHHs 3amady B 06JacTH
OKpY>KaroIeH Cpe/ibl, ITaHAPOBaHHS TOCTYNKOB ¥ OLCHKH MX BO3IMOXHEIX ITOCIEACTRHI JIs]
OKPYXaIOIIEH Cpejib;

* 0co3HAaHHE NII0GATBHOrO XapaKTepa SKOMOrHIeCKHX IPoGIIeM | IyTel uX peluenus;

* 8) apanTanuu k M3MensIOMAMes YCJIOBHSAM COUHAILHOM M NPUPOAHOIE cpebI:

® IOTPeOHOCTH BO B3aUMOIEHCTRBHH TIPH BEITIOTHCHUH HCCIIEAOBAHHH 1 IPOEKTOB hU3MYECKOi
HaNpaBICHHOCTH, OTKPBITOCT OMBITY H 3HAHHSIM JPYTHX;

¢ IIOBBHIICHHE YPOBHS CBOEH KOMNETEHTHOCTH I€pe3 NPAKTHYECKYIO EATELHOCTS;

® HOTPEOHOCTE B HOPMUPOBAHHH HOBEIX 3HAHHH, B TOM 9HCITe HOpMYITHPOBATE HleH, TIOHSTHS,
THIOTE3bI 0 PUIHYECKHX 00BEKTAX U ABIICHHSIX;

® Oco3HaHHE JAe(DHIUTOB COOCTBEHHBIX 3HAHMUI 1 KOMIICTCHTHOCTEH B 001acT (hu3uK;

¢ IUIAHHPOBAHHE CBOCTO PA3BHTHSA B MPHOOGPETEHUH HOBBIX (usugeckux 3nanmii;

¢ CTpCMIICHHE aHATM3UPOBATE M BBIBIIATH B3AHMOCBA3H IPUPOJIBI, OOIIECTBA H SKOHOMHKH, B
TOM HCIIE C HCIIONb30BAaHHEM (DU3HYECKUX 3HAHMIA;

® OICHKAa CBOMX MEHCTBHH ¢ Y4&TOM BIMIHHS Ha OKPYXKarIIyl0 Cpeay, BO3MOXKHBIX
II100aTbHBIX OCTIEACTBHIA.

METATIPEAMETHBIE PE3YJIbTATBI

B pesynsrare ocBoenms IPOTpaMMEI 1O (H3UKE HA YPOBHE OCHOBHOTO OGIIEro
o0pasoBaHus y o6yvaromerocs Oymyr chopmupoBars MeTanpeIMeTHbIe Pe3yJbTaThI,
BKJIIOHAIONHE  [O3HABATE/IbHBIE YHHBEPCATBHEIC —yqeOHbIe NeHCTBUSA, KOMMYHHKATHBHEIE
YHHUBEpCAIbHbIE yueOHBIE NEHCTBHS, Pery ISTHBHEIC YHHBEpCAJIbHbIE ydeOHBIE et CTBHS.

IlosnaBarenbnbie YHHBEpCca/JIbHEIC YIeOHbIe JAeiicTBHS

Ba3zoBble nornueckne aelcTrBua:



HabJoIenusx, OTHOCAIIHXCA K (PU3HIECKHM SBJICHHSM;

YMOSAKIIOYeHHI, BBIIBUTaTh rHOTes5] O B3aHMOCBA3SX GU3HYeCKHX Bemuuyy:
CaMOCTOATENBHO BEIGHPATH CIIocof PEIICHHS y4e0HOI puzmueckoii 3a1a4H (CpaBHEHHe
HECKOJIBKHX ~BapHaHTOR PCLICHHS, BEIOOp Hamboee HOIXOmAmero ¢  yyérom
CAMOCTOATENBEHO BBIACIEHHbBIX KPHTEpHEB).

Ba3zoBbie HCCIeI0BaTe ILCKHe aedcTeuN:

HCIOJIE30BaTh BOIPOCHT KAK HCCIIeI0BaTe IbCKMI HHCTPYMenT IO3HaHHS;

[IPOBOMTUTE II0 CAMOCTOATETHHO COCTABIICHHOMY ILIaHY ONBIT, HECIOKHEL busHyeckmif
IKCIIEPUMEHT, HeGOMbIIoe HCCIeJ0BaHKe (H3HYeCcKoro SABJICHHS;

OLEHUBATh HA IPUMEHHMOCTD K AOCTOBEPHOCTE MH(OpMaIHIO, TIOJIYYCHHYIO B X0/
HCCIICTOBAHUS WITH 9KCIICpHMeEHTa;

CaMOCTOATENLHO  (hopMyTHPOBATH 0000WenHs ®  BEBOAE 110 pesynbTaTam
IIPOBEACHHOr0 HaboeHNs, OIIBITA, HCCIIEOBAHMS;

TIPOTHO3HPOBATE BO3MOXHOE [abHelIee Pa3BHUTHE H3HYeCKuX IPOLIECCOB, a TaKkKe
BBIIBUTaTh TIPEATIONOXKEH s 06 ux Pa3sBHTHH B HOBEIX YCIIOBHAX H KOHTCKCTAX,

Pa6ora ¢ HHpOpManmeii;

IIPUMCHATE pas/iAYHbIE METOMEL, MHCTPYMCHTBI H 3alpOCHl IIPH MOHCKE K orbope
MH(OPMAIMK HITH JaHHEIX ¢ Y4ETOM IIpeUI0KEHHON YeBHO $usHueckoii 3anaun;
aHAMM3HPOBATH, CHCTEMATH3HPOBATH K HHTCPIPETAPOBATh MHGOPMAIHIO pasTHYHEIX
BHJIOB ¥ (pOpM TIpescTaBiemnys:;

HIUTIOCTPHPOBATE peliaeMble 3aaqu HCCIIOXKHBIMH CXCMAMH, JMarpaMMamu, HHO
rpad UKol 1 ux KOMOUHAHAMH,

Kommynnkarusnbre YHHBEPCAIbHbIE y4eOHbIe Al cTBHs:

B XOZe oOcCykaeHus yueGHOro MaTepHaia, pesynbTaToB 1abopaTopHEIX pabor m
TIPOCKTOB 3a/1aBaTh BOIPOCH 110 CYMECTBY 00CYkTaeMOM TEMBI H BBICKA3LIBATE HleH,

O0HapyKHBaTh pasiuyme u CXOZICTBO MO3HIIMIA;

BBIPAXKaTh CBOIO TOYKY 3peHHs B YCTHEIX ¥ MUCbMEHHBIX TEKCTaX;

IyOIMYHO  mpemcTaBisiTh PE3yNbTaTel  BBITOJHEHHOIO (usngeckoro  omsita
(oxcnepumenra, HCCIICI0BAHUS, IIPOCKTA);

[IOHHMAaTh H UCITOJIb30BATE NpeuMynIecTBa KOMAaHAHOH 1 HHIHBHIYaNTbHOH paboTel mpu
PEIICHUH KOHKPETHOM (pU3HdecKoii npodIeMsr;

[IDHHAMATDL IE€JIH COBMECTHOL ACATCIIBHOCTH, OpPraHH30BEIBATH JEHCTBHS nmo eé
MOCTHIKCHUIO: PaCIpeseNaTs pom, o0cyKnath npoueccs PE3YJIBTaTBl COBMECTHOMH
paboTsl, 0606mIaThH MHEHHA HECKOJIbKHX JIroziei;

BBINONHATE CBOKO YacTh paGoOTEL, NOCTHrag Ka49CCTBEHHOI'0 pe3ynsTara IIo CBOEMY
HAlIpaBJICHUIO M KOOPAHHHPYS CBOH AEHCTRUS ¢ APYTHMH 9IeHAMH KOMaH/IBI;



® OLCHMBATb KaYeCTBO cBoero BiUIajia B 06wt mponyxr mo KPHTEpPHSIM, caMocTosTe b HO
copMynHpoBanHEM YHaCTHUKAMH B3auMoieiicTRig.

Perynsrueupie YHHBEpCaIbLHbIE yuefHpIe neicTBus

Camoopranmsanus:
®  BBLIBIIATH IPOGIIEMEI B KH3HCHHKLX H y9eOHBIX CHTyanusx, TPEOYIOIMHUX 111 pemenus

® OPHEHTHPOBATECS B pasiMYHEX TIOMX0aX NPHHATHS perreHmuii (HHI[HBH,L‘[YBJIBHOC,
[IPHHATHE pelneHus B TPyIe, IPUHATHE penieHui TpyMIIoii);

apryMEHTHPOBATH Ipe/IaracMuie BApHAHTEI peleHHi;

¢ JAcnats Beibop u Gpats OTBETCTBEHHOCTE 34 perneHye.,

Camoxontpon, IMOLUHOHAJILHBIN HHTE/LIeKT:

® JaBarh aJleKBaTHyIo OLCHKY CUTYALlHM U IIPeIarars miay ed H3MEHEHMUS;

®  OOBACHITH MpUYHHEL AOCTIKCHUS (HEAOCTHIKEHMST) PE3YIBbTaTOB JieATenbHOCTH, Napats,
OLCHKY IIPHOOpeTEHHOMY OIIBITY;

® BHOCHTB KOPPEKTHBHI B HeATE/IBHOCTE (B TOM 4nene B xop BBIIIOIHEHHUS (pHu3ndecKoro
HCCIICIOBAHMS WM IIpOEKTa) Ha OCHORe HOBEIX 0OCTOATENBCT, H3MEHMBIIHXCS
CHTYaIlMH, YCTAHOBJIEHHEIX OIIHOOK, BOSHUKIINX TPYIHOCTEIH;

® OIIEHHBATh COOTBETCTRHE PE3yJbTaTa e u yCloBHsim;

® CTaBUTE ceOs Ha MecTo APYIOTO 9eloBeka B X0/ie crnopa wiu AUCKYCCHH Ha Hay4HyIO
TEMY, IOHUMATh MOTHRBBL, HAMEPEHHUS 1 JIOTHKY APYroro;

® TpH3HaBaTh CBO& mpaBo Ha OIMOKY IIpH permenun busmveckux samaw mwim
YTBEPIKACHUSAX HA HAYYHBIE TEMBI M TAKOE JKe IIPaBO Apyroro.,

IIPEAMETHBIE PE3YJIbTATBI

K koHny o6yuenus g 7 KJacce npeIMETHbIC Pe3yIbTATH Ha 0a30BOM ypoBHe 10OmKHEL
OTpakaTh C(hOPMHUPOBAHHOCTE Yy o0yyarommxcs ymenwuii:

® HCHONB30BATH [OHATHA: (H3MYECKHE K XHMHYCCKAE  SBICHHA, HabJIOfeHuMe,
SKCIIEPHMEHT, MOZeNb, THIIOTE3a, CAMHUIEL (H3HYECKHX BemMuun, aToM, MOJIeKya,
ArperaTHble COCTOSHHS BEIIecTRa (TBEpmOE, *KHIKOE, razo00pasHoe), MexaHH4ecKoe
ABIXXECHHE  (paBHOMEpHOE, HepaBHOMEpHOE, IPAMOIMHEHHOE),  TpaekTOpHS,
PaBHONICHCTBYOINAS CHIla, nedopmanms  (ynpyras, TIIaCTHY€ECKast), HEBECOMOCTS,
coobmaromuecs COCYJIBI;

AEMOHCTPHPYIOIMX NaHHOE hH3HYecKoe sBJICHHE;
® PAaclo3HaBaTh NPOSABJICHHAE M3yYeHHBIX (usuuecKux sBIeHMIT B OKpYXKaKoIlieM Mupe, B
TOM 49ucie Qusnyeckue sBaeHHS B TIPHPOZIC: NIPUMEPBI NBHXKCHHS C DPasTHYHBIMH



PbI¥ard B Tere 4enosexa, IIPH 3TOM TepeBoauTH [PaKTHYECKYIO 3amauy B yuebHyro
BBIICIIATE CYIIECTBEHHEIE CROfiCTRA (mpusnaku) husnyeckux SIBIICHHI;

OIHCHIBATE H3y4YEHHEIE CBOKHCTRA Te bu3ugeckue ABJICHUS, UCHIONB3YS (hH3HYecKHe
BEJIMYHHEI (Macca, 006BEM, MmIOTHOCTE BCILECTBA, BpeMs, myTs, CKOPOCTh, CpeqHss

BOJIMYHH, HaXOMuTh (HopMyIsl, CBA3BIBAIOIINE J[aHHYIO dusmyeckyio BEJIHYHHY C
APYTUMH BEIIHYHHAMH, CTPOUTH rpaQUKH H3ydeHHbIX 3aBHCHMOCTEH (pH3HUecKux
BEJIMYUH;

XapaKTepHu30BaTh CBOICTRA Tet, }usnyeckue sBrenns 1 TIpONeCCEl, HCONE3Ys NpaBuIa
CIIOKCHHA CHII (BIOJIB OIHOH NpAMoH), 3akon I'yka, 3akon IMTackans, 3akon Apxumesa,
IIPaBHIIO  pPAaBHOBECHA phIYara (6imoxa), «30notToe UPaBUIIO» MEXAHUKH, 3aKOH
COXPaHCHHS MEeXaHUYeCKOii SHEPrHH, NPH 3TOM NaBaTh CIIOBECHYIO (hOPMyIHpPOBKY
33aKOHa M 3aITHCHIBATE €r0 MaTeMaTHYECKOe BEIpaXKEHHE;

OOBACHATE PU3HUeCcKHE ABIICHHS, IPOLICCCHI M CBOKCTRA TN, B TOM YHCJIC H B KOHTEKCTE
CHTYalui IIPAKTHKOOPHEHTHPOBAHHOT'O XdapaKTepa:  BBISBIATE  NPHYUHHO-
CIICICTBCHHEIC CBSA3H, CTPOMTH 06bICHEH e U3 1-2 normyeckux maros ¢ OImopoii Ha 1—
2 M3y4eHHHIX CBoOlicTBa Gu3ugecknx ABJICHUH, (U3MYeckuX 3akoHa oy
3aKOHOMEPHOCTH;

PEIIAaTE pacyéTHBIE 3amaum B 1-2 JeHCTBHS, HCITONB3yS 3aKOHBI M (bopmynsr,
CBA3SBIBAIONIME (H3UYECKHE BETHYHHBI; HA OCHOBE 4HaIIu3a YCIIOBHS 331244 3aHChIBATE
KpaTkoe ycioBHe, MONCTaBNATH (u3MuecKie BEMYHHBL B (OPMyNIBI M HPOBOMMTE
Pacu€Tel, HaxoguUTH CIIPABOYHEIE NaHHEBIC, HEOOXOMUMEIE AL pellieHus 3ajawy,
OLCHUBATH PEATHCTHIHOCTD MOy YeHHO bu3nyeckoii BEJIHYHHEI;

Pacro3HaBaTh po6IIeMBl, KOTOPEIE MOKHO PCLIATE IPH IOMOIIH QH3HIESCKHX METOIOB,
B OIHCaHHH HCCIIENOBaHMS BEHIIEIIATE IIPOBEpAEMOE Mpeamonokenue (rumoresy),
Pa3lINYaTh ¥ HHTEPIPETHPOBATH TIOJTY9CHHBIH Pe3y/IbTaT, HAXOANTE OMMHGKH B XoJe
OIIBITA, ieN1aTh BBIBOIBI 110 €0 pesynbTaram;

[IPOBOJMTE OMBITEI O HAGIIIOEHUIO usmveckux spnenuit wim (usmyeckux cBoifcTs
TeX:  (opMympoBaTs IIPOBEPSIEMBIC  IIPEJIIIONOKEHHS, COOHMpaTh yCTaHOBKY w3
TIPE/UIOKCHHOTO 000PY/10BAHMS, 3aIIHCEIBATE XOZ ombITa # (hopMyTHpPOBATH BEIBO/IBI;
BBINOJIHATE NIPSIMBIE H3MEpPEHUS PAacCTOsHUsS, BPEMEHH, Macchl Teja, 00BEMa, cuITEI U
TCMIICpaTyphl ¢ HCIONB30BAHUEM AHAOTOBBIX M IH(POBBIX MPUGOPOB, 3amHCHIBATE
TIOKa3aHus NPUOOPOB ¢ YIETOM 3a1aHHOM abCcomOTHOI morpemnocTy HU3MEPEHHIT;
TPOBOMHUTE MCCIIE/0BAHHE 3aBUCHMOCTH OIHOI (usmyeckoit BemuMHE OT Apyroi c
HCIIOJIE30BAHUEM NPSIMBIX H3MEPEHH (3aBECHMOCTH TyTH PaBHOMEPHO ABHXKYIETOCS
TCJIa OT BPEMEHH IBHXKEHHS Telia, CHIIEI TPCHHA CKOJIBKEHHS OT Beca Tejla, KauyecTsa
0bpaboTki moBepxHOCTEH Tenm u HC3aBHCHMOCTH CHJIBI TPEHHS OT IJIOMIA 11
COTIIPMKOCHOBEHHS TEJl, CHIIbI YOPYTOCTH OT YUIMHCHWS MPY)XUHbI, BBITATKHBAOLICH
CHIIBI OT 00BEMa MOrpyEHHOH wacTH T€la W OT MJIOTHOCTH JKHUIOKOCTH, eé
HC3aBHCHMOCTH OT IUIOTHOCTH Tella, OT TIIyOHHEI, Ha KOTOPYIO IOTPYKEHO Tello,



YCIOBHH IUIaBaHus Tey, YCIOBHH paBHOBecHs PblHara u GmnokoB), yyacteopars g
IUIAHUPOBaHUM  y9eGHOrO HCClleoBaHus, cobupars YCTQHOBKY M  BBITOMHSTE
H3MEpeHus, crnemys IIPE/TIONKEHHOMY mnany, ¢ukcuposars PE3YTbTaTel nomy4eHHOd
3aBHCHMOCTH (DM3MUECKHX BeHamy B BHZIC IIPEIOKEHHBIX Ta61ui 1 rpaduKoB, nenats
BBIBOJZIBI 110 pe3yIibTaTam HCCIIEIOBAHHS,

® TMPOBOAWTH KOCBEHHLIE M3MCPCHHA (DHU3MYECKHX Benmupy (1oTHOCTS  Bemectra
KUIKOCTH H  TBEPHOTO Tema, cuma TPCHHSL  CKOJIBKCHHS, JapieHue BO31yXa,
BRITAJIKUBAIOMAs  cHa, ACHCTByIOIas Ha HOTPYXEHHOE B  KMAKOCTE Telo,

0bopynoBanuem;

® YKasblBAaThb NPHHUUIG JefcTBHS NpHOOPOB M  TexHMYecKux YCTPOHCTB: Bechl,
TEpPMOMETp, nHHAMOMeT, coodmarommuecs cocy s, GapomeTp, prruar, momBmKHE H
HCIONBIDKHEIH 6I10K, HAKIIOHHAS IOCKOCTE ;

® XApaKTepH30BATh IPHHIMIE JeHcTRHs H3YHCHHBIX TIPHOOPOB M  TexHHYeckux
YCTPOHCTB ¢ omopoit Ha MX ompcamms (B TOM wnce: NOAWHUITHUKH, YCTPOHCTBO
BOZOMPOBOMA, TI'HAPABIHYECKHi fipecc, MaHOMeTp, BBICOTOMEp, IOPITHEBOH Hacoc,
apeOMETp), HCIONB3Ys 3HAHHS o CBOMCTBAX (DM3MYECKMX SBICHMI 1 HEeoOXonuMEIe
busmyeckne 3akomsr u 3aKOHOMEpPHOCTH;

® TPHBOMMTE TpPHMEpHl (HAXOMHTH HHpopMamuio o [PHMEpax) HpPaKkTHYECKOro

HCTOYHHKOB HH(pOpMAanuu $pusndeckoro COZNCpKaHHUs, B TOM 9HCIIE MyGIMIHO JenaTh
KpaTKHe COOOIUeHns 0 pe3ybraTax IIPOCKTOB MJIH y4eGHBIX HCCJIEZIOBaHHMI, IIPH 3TOM
TPaMOTHO ~ HCHOJB30BATH  WM3yYeHHEI} IIOHATHHHBIA  anmapar Kypca (usmkn,
CONPOBOXAATE BBICTYILICHHE IIpe3eHTaIHe};

¢ TIpH BBIIOJHEHHH Y4eGHBIX TIPOCKTOB ¥ MCCIICNOBAHHUIA pacIIpenensTs 00s13aHHOCTH B
TPYIIIC B COOTBETCTBHH € MOCTABICHHEIMU 3ajla9aMu, CJICAUTE 3a BBINONHEHHEM I1IaHa
NEeHCTBUH, anexkBaTHO OLICHHUBATh COOCTBEHHEIH BKJIall B [OeaTelbHOCTH TPYMIIEL,
BRICTPaMBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YIUTHIBAS MHEHIE OKPYKAIOIHX.

K xonny o6yuenns B 8 KJIacce IIpeIMETHEIE pe3yabTaThl HAa 6a30BOM YPOBHE JIOIDKHBI

OTpakaTh CHOPMHUPOBAHHOCTE y oOyyaromuxcst ymeHmii:



HCIIOTb30BaTh IIOHATHS: Macca u PasMEpsI MOJIEKyYJ1, TelIoBoe ABmIKeHKE aTOMOB H
MOJICKYII, arperaTHble COCTOSHS BEIIECTRA, KpHCTAIHYECKHE § aMop(dHsIe Tera,
HACBILCHHEIA M HEeHACHIIEHHEIIY T1ap, BIaKHOCTh BO3Jyxa, TeMIepatypa, BHYTpeHHSs
SHEPTHS, TEeIIOBOH ABHUIATEIIb, STI€MEHTAPHBIH SNICKTPHICCKHH 3aps, SIEKTpHYECKOe
TIOJI€, IPOBOMHHUKH H THIIEKTPHKH, TIOCTOAHHBIH JIEKTPHIECKHIT TOK, MATHHTHOE none;
Pa3IAvaTh SBIEHHS (TemioBoe PaCIUpeHre M cxatwe, TeIIONepenaya, TemIoBoe
PaBHOBeCHe, cMauyWBaHMe, KalTMJUIAPHBIE  sSBIEHHS, UCIapeHHe, KOHIEHCAmusl,
IUIABJICHUE,  KpHCTAIUTH3ams (otBepneBanme), KHIICHHE,  TemIonepemaya
(TenmonpoBoHOCTS, KOHBEKUHS, H3IIyYcHHE), JJIICKTPH3AIKA Tel, B3aHMOMEHCTRUE
3apANI0B, NEHCTBUSA 3IEKTPHUECKOro TOKa, KOPOTKOE 3aMbIKaHHeE, B3aUMOJEHCTBHE
MarHiToB, JCHCTBHE MarHHTHOIrO IMONS Ha TIPOBOMHUK C TOKOM, 3JI€KTPOMATHHTHAS
HHAYKIMA) 10 ONHMCAHHIO WX XapakTepHBIX CBOMCTB M Ha OCHOBe OIIBITOB,
ACMOHCTPHUPYIOIMX JIaHHOE (U3HYecKoe ABJICHHE,

Paclio3HaBath NPOABIEHUE U3YYEHHBIX usuyeckux sBeHuii OKpyXalollleM MHpe, B
TOM 4uchne Qu3HYecKMe sgBTeHHs B IIPHPOZIC: TIOBEPXHOCTHOE HATSKECHHE K
KalUWIIAPHBIE ABICHUA B NPUpOJE, KPUCTallIbl B IpHpOZe, M3NyYeHue Comnnua,
3aMCP3aHHC BOIOEMOB, MOPCKHE GpH3bI, obpaszoBanue pock, TyMaHa, HHes, CHera,
ONIEKTPUIECKHUE SIBJICHUS B atMocdepe, 3MEKTPHYECTBO HKHBEIX OPraHU3MOB, MarHUTHOE
nose 3emum, peiid momocos, POJIb MaroMTHOTO TOJISL JIS SKU3HH Ha 3emite, nonspaoe
CHSHHE, IIDH 3TOM NEPEeBOIHUTH TIPAKTHYCCKYIO 3ajady B y4ebHYI, BBIIENIATH
CYUMIECTBEHHEIE CBOMCTBA (NpH3HaKK) busnyecknx spneHnMiL;

ONHCEIBATE H3YYEHHBIE CBOMCTBA TeJl H (usmyeckue sBneHMS, HCIIOB3ys (pHU3HYecKHe
BCIMYUHBL (TeMIepaTypa, BHYTpEHHSS SHCPrHd, KOIMYECTBO TEIUIOTH, yAeIbHAs
TEMIOEMKOCTD  BEINECTBA, YIENbHAS Temiora IUIaBIICHUSA, yHOeNbHas TemIoTa
napoo0pasoBaHus, yIensHas TeoTa CTOpaHus TOIUIHBA, KOS()(MHUOHUEHT MmONE3HOIO
ACHCTBHS TEIUIOBOM MAIIHHEL, OTHOCHTENLHAS BNAXKHOCTh BO3/yXa, SNEKTPHYECKHIA
3apsill, CUJIa TOKa, BIIEKTPHYCCKOE HANPsKEHH e, COIIPOTHBIICHHE IPOBOAHUKA, YACIIBHOE
CONPOTHBIICHHE BEIECTBa, paboTa H MOMIHOCTE SJICKTPHIECKOI0 TOKA), IPH OMHCAHUH
[PAaBUIIBHO TPAKTOBATH (GU3HYECKHH CMBICIT HCIIONb3YyEMBIX BEIUYHH, 0003HAYEHHS H
CIMHUUBI  DU3HYECKHX BETHYMH, HAXOJATS (opmys,  cBasBBaromme JAHHYIO
u3naeckyro BCTMYAHY C NPYTMMH BEIMYHHAMH, CTPOHTS TpapuKM HM3y4eHHBIX
3aBHCAMOCTeH (PH3HYECCKHX BEJTHUMH;

XdpaKTepU30BaTh CBOMCTBA Tell, (H3MYECKHe SBICHHS W IPOLECCHI, HCIOJb3YH
OCHOBHBIC TIOJIOKEHHS MOJIEKYIISAPHO-KHHETHIECKOH TCOPHH CTPOEHHS BeINECTBa,
[IPUHIUIT CYTIEPIIO3UIMH IT0JEH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUsI 3aps/ia,
3akoH OMa JUId y4acTka eI, 3aK0H Hoxoyns—Jlenua, 3akon COXpaHEeHHs SHEPTHH, TIPH
9TOM JiaBaTh CIIOBECHYIO (hOPMYJIMPOBKY 3aKoHA W 3alUCEIBATE €0 MaTEMATHYECKOE
BBIpQXKEHHE;

OOBACHATh (H3HYECKHE mpomecch u CBOHCTBA TeJ, B TOM YHCIE M B KOHTEKCTe
CHTYallHii IPaKTHKOOPHEHTHPOBAHHOTO XapaKTepa: BbIABIIATE IPHIHHHOCIIEACTBEHHEIE
CBA3H, CTPOUTh OOBsICHeHHE U3 1-2 JOrHYecKHX IMIaros c OIopoit Ha 1-2 u3yyeHHBIX
CBOHCTBA (PU3HICCKHX SBIECHHH, PUIMICCKIX 3aKOHOB HITH 3aKOHOMEPHOCTEIH:

PCIIATe  pacy€THble 3amaud B 2-3 jeiicTsus, HCIIONB3Ys 3aKOHEI M  (HOPMYIIBL,
CBASBIBAIONIHE QH3MYECKHE BETMYHHBL HA OCHOBE AHATH3A YCIIOBHS 3a/1a9H1 3alIHCHIBATH
KpaTKoe yCIIOBHE, BBIABIAT HENOCTATOK NAHHBIX IS PCLICHUS 3a]]auHl, BHIOMpATH



3aKOHBI H YOPMYJIEL, HEOGXOMMMElE AU €€ pEIeHN S, IPOBOUTS Paci€ThI ¥ CpaBHUBATE
TTOIIyYeHHOe 3HaYeHHE (PH3MYECKOiL BEIMYHHEI ¢ H3BECTHBIMH JTAaHHBIMU;
PaCII03HaBaTh NPOGIeMBI, KOTOPELE MOXKHO PCLIATD IIPH IIOMOLIH (PH3HYeCKIX METOIOB,
HCIIONB3ysl  OmMHCcaHue HCCIIETIOBANUS, BBIENATE IIPOBEpseMOe NpeIoIoKeHHE,
OLCHUBATE NPABHILHOCTh HOPSIIKA IIPOBCLICHHS HCCIIeI0BAHMS, [€/IaTh BBIBOJIBI;
UIPOBOTHUTE OIBITEI 110 HAGIIONEHHIO u3MYeCKuX ABNEHMY MM (usmaeckux croitcTs
Tell (KalWUISpHEIe ABJICHHA, 3aBHCHMOCTh JABJICHHS BO3MyXa OT €ro o6néMa,
TEMIICPATyPbI, CKOPOCTH IIPOIIECcca OCTHIBAHHAS I HarpeBaHus NpU H3TyYeHHH OT LBeTA
H3lydaiomeH  (mornowarormei) HOBEPXHOCTH, CKOPOCTH HCHAPEHHS BOXLI OT
TCMICPATYPhl XKUAKOCTH M IUIOWANH ef HOBCPXHOCTH, OJJIEKTPH3AIMA Tel H
B3aUMOJICHCTBHE DIIEKTPHICCKUX 3apAJI0B, B3aHMOJEHCTBHE MOCTOSHHEBIX MarHuTOB,
BH3yallH3allis MATHATHBIX TOJTeH MOCTOSHHELX MarauToB, NEHCTBUS MArHUTHOTO OIS
Ha IPOBOJHHK C TOKOM, CBOMCTBA SNIEKTPOMArHuTa, CBOHCTBA 3JIEKTPOBHIATEIs
TIOCTOAHHOrO TOKa): hopMmymmpoBars TIPOBEPAEMBIC NPEAIIOJIOKEHNMS, cobupars
YCTAaHOBKY H3  HOPENIOKEHHOro 000py/I0BaHUS,  OMHCHIBATE XOI ombITa ¥
opmymuposats BBIBOJITBI;

BRIIIOJTHATE NIPAMBIE H3MEpPEHHUS TEMIICPATYPhl, OTHOCHTEILHOH BJIAKHOCTH BO3/yXa,
CHIIBI TOKa, HANPSKEHHS C HCHONB30BAHHEM AHATOIOBBIX NpHOOPOB H JATIHKOB
$busnuecknx BemHyMH, CPaBHHBATE PE3yNLTATHl H3MEPCHHH ¢ y4éToM 3aJaHHOI
abCoMIOTHOI IIoTpernHOCTH;

TIPOBOJIUTE HCCIIEI0BAHUE 3aBUCHMOCTH OJHOI (hu3mUecKolt BenHdHHBI OT JpYTroii ¢
HCIOJIb30BAHMEM TIPSIMEIX H3MepeHuil (3aBHCHMOCTS CONPOTHBIICHHUS TIPOBOJHUKA OT
€T0 MNHHEI, IUTOWAAH MONEPEYHOr0 CeYeHHS U YACIBHOTO COIIPOTHBIICHHS BEIECTRA
[TPOBO/IHHKA, CHIIBI TOKA, HAYIIETO Yepes IPOBOMHHK, OT HAIPSUKEHHs Ha IPOBOJHHKE,
HCCIIE/IOBAHNE TMOCIIEAOBATENFHOTO U MAPAIIENBHOTO COCTMHCHHA IIPOBOJAHHKOB):
IUTAaHUpOBATE HCCIIEOBaHKE, COOHpPATh YCTAHOBKY H BBIMONHATE U3MEPEHHS, CICys
TIPCAUTOEHHOMY IIaHY, GUKCHPOBATE Pe3yIIbTATEI TIOTySCHHOH 3aBHCHMOCTH B BHJIE
TabJuI ¥ rPadHKOB, JeIaTh BEIBOIBI [0 Pe3yJIbTaTaM MCCIIeJOBAHMHS,

IIPOBOUTL KOCBEHHBIE M3MEPCHHS (DHM3HYECKHX BEMYMH (YnembHAs TemIoéMKOCTB
BCIIECTBA, CONPOTHBIICHUE MPOBOJHMKA, PaGoTa H MOIHOCTE 3NIEKTPHIECKOTO TOKA):
IIaHUPOBaTh  U3MEpEHHs, CcoOHparh SKCICPUMEHTAILHYIO  YCTaHOBKY, —ClIEAys
TIPE/UIOXKCHHON HHCTPYKIIHH, ¥ BEIYHCIIATE 3HAYCHHE BEJIUYHHEL;

COOMIONATh MpaBHIAa TEXHUKH Ge30macHOCTH npu pabore ¢ naaGopaTopHBIM
00opyoBaHHeEM;

XapaKTCPH30BaTh MPUHIMIBI JEHCTBHS H3yYCHHBIX OpHOOPOB M TEXHUYECKHX
YCTPOHCTB ¢ OMOpPOM Ha WX OMHCAHHS (B TOM dHCIE: cHCTeMa OTOMICHMs JIOMOB,
THIPOMETp, mapoBas TypOuHa, ammepmerp, BOJIIBTMETD, CYETYHK DIIEKTPHYECKOM
SHEPTHH,  SIIEKTPOOCBETHTENBHbIE PUGOPEL, HarpeBarebHble  31eKTPONpPHOOPEI
(npumepsr), snekTpuyeckue TIPCIOXPaHUTENH, DIEKTPOMATHAT, 3JIEKTPOLBHIATENb
TIOCTOSHHOTO TOKA), HCIOJB3yd 3HAHHA O CBONCTBAX (usnyeckux aBneHmit u
Heo0Xo1uMble (pusnyeckue 3aKOHOMEPHOCTH;

PacliosHaBaTh NPOCTBIC TEXHHYECKHE YCTPOHCTBA H H3MEPHTENbHBIE MPHOOPEI IO
CXEMaM M CXEMaTHYHBIM PHCYHKAM (KHIKOCTHBIH TEPMOMETD, TEPMOC, TICHXPOMETP,
THIPOMCTD, ABHIaTeb BHYTPEHHETO CTOPaHHS, SJIEKTPOCKOI, PEOCTAT), COCTABIIATE
CXCMBI SJICKTPHYECKUX LeNelf ¢ mociieqoBaTeIbHBIM | NapajuieIbHbIM COEqHHEHHEM
JJIEMCHTOB, pa3NuYas yCJIOBHbIE 0003HAYCHUS IIEMEHTOR 3NICKTPUIECKHX IIENeit;



COXDAaHCHHS 31O0POBBS M COGMFOMCHHS HOPM  SKOIIOTHYECKOr0 MOBEJeHHS B
OKpYyKarolueH cpeje;

OCYIIECTBIIATS HOMCK HHpOPMAIUK busugeckoro conepxanus Hureprere, va ocrone
HMCIOIINXCA 3HAHUH U MyTéM CPaBHCHHA IONONHUTEIBHBIX HCTOYHHKOR BBIIETIATH
HHpOpMaIHIO, KOTOpai SBJISCTCS NPOTHBOPEYHBON HIIH MOsKeT OBITH HEI0OCTOBEPHOI;
HCHOb30BaTh MPH BEINOJIHEHHH Y4eOHBIX 3amanuii Hay4IHO-IIOMYIAPHYIO JTHTEpaTYpy
¢usmyeckoro COJICpKaHHs, CIIPABOYHBIE MaTepPHAITEI, PeCypcer cetn MuTepHer, Bnaners
npHEMaMH KOHCNIEKTUPOBAHMS TeKcTa, npeobpa3oBanus MHOpMaLHE M3 OmHOIN
3HaKOBOM CHCTEMEI B JAPYTYIO;

CO3M1aBaTh COOCTBEHHEIE ITHCHMEHHDBIE H KpaTKue ycTHhle coobmeHns, 0606mas
MHDOPMALMIO U3 HECKONBKIX HCTOYHHKOB (hH3HYECKOro COZIEP)KaHHSA, B TOM YHCIIE
NyOJIMYHO  mpencTaBiaTH PE3YIbTaThl NIPOEKTHOH WM HCCJIEIOBATENBCKOI
ACATCIBHOCTH, IIPH 9TOM IPAMOTHO HCIOTB30BATE U3YHCHHBIH MOHATHHHBIA ammapart
Kypca (GH3HKH, COPOBOXKIATE BRICTYIUICHHE [IPE3eHTalHEl;

TIPH  BBIIOJIHCHHH y4eOHBIX MNPOEKTOR U HCCTIeIoBaHKE  Pu3Myeckux mponeccon
PacIpeNenaTs o0A3aHHOCTH B Ipymme B COOTBETCTBHH C IOCTABNCHHBLIMH 3alauaMmu,
CIICIHTE 3a BBUIOJNHEHHEM IUIAHA MEHCTBHH 1 KOPPEKTHPOBATh €r0, aleKBaTHO
OLCHWBAaTh  COOCTBEHHBIH  BKIan B ACATCIIEHOCTE  IPYINIBI,  BBICTPAHBATE
KOMMYHHKAaTHBHOE B3aHMOJICHCTBHE, MPOSIBIIAS TOTOBHOCTE paspemars KOH(IHKTEL

K xonny obyuenns B 9 kiacce TIPCAMETHEIC PE3Y/IbTAaTEl Ha Ga30BOM YPOBHE JIOJDKHE
OTpaxarh CHOPMUPOBAHHOCTB y 00yJarOIINXCsl yMeHHi:

HCIOJIb30BATh  NOHSTHA: CHCTEMA OTCUETA, MarepuaibHas TOYKA, TPAEKTOpPHS,
OTHOCHTE/IEHOCTh MECXaHHYECKOTO JIBH)KEHHS, Aeopmauus (ympyras, IJIaCTHYeCKas),
TPCHHE, LCHTPOCTPEMHTENBHOE YCKOPEHHE, HEBECOMOCTh M IEPErPy3KH, LEHTp
TSKCCTH, abCOMOTHO TBEPMOE Teo, UCHTP TAKECTH TBEPAOrO Teia, paBHOBECHE,
MCXaHUYCCKHE  KONEOaHHS W BOJHEL, 3BYK, MHQPasByK ¥  ympTpasmyk,
SNICKTPOMArHUTHBIC BOJIHBI, LIKANA 3NEKTPOMATHHTHBIX BOJIH, CBET, OIM30PYKOCTE U
AAIEHO30PKOCTD, CHEKTPBI MCIYCKAHHS U NOrIomeHus, anbga, 6era- W ramma-
U3JTyHdeHUs, H30TOIBL, S/IePHAs SHEPreTHKA;

Pa3N4aTh SBIEHUS (PABHOMEPHOE M HEpaBHOMEPHOE IPAMOJIMHEHHOE JBHXKEHHE,
PaBHOYCKOPEHHOE MPAMOJIMHENHOE ABHXKEHNE, CBOGOIHOE NaJIeHHE TeJI, PABHOMEPHOE
ABWKCHHE TI0 OKPYXKHOCTH, B3aHMOJIEHCTBHE T€Jl, PEAKTHBHOE IBHXKEHHE,
KoyebaTenbHOE JIBIKEHHE (3aTyxaloliue W BEIHYXIeHHEIE KoJebanus), pe3oHaHC,
BOMHOBOC  JBHIKCHHC, OTPaXKEHHE 3ByKa, IPSIMONHMHEHHOE pacmpocTpaHeHue,
OTPXCHUC H IIPEIOMIICHUE CBETA, II0JHOE BHYTPEHHee OTPaXKCHHE CBETA, Pa3JIOKEHHE
Oeoro cmera B chmeKTp W croXKeHHe CHEKTPalbHBIX IIBETOB, JIHCIIEPCHS CBETa,
CCTCCTBEHHAs! PalHOaKTHBHOCTh, BOSHHKHOBEHNE JIHHEH9aTOro CIICKTpa M3JTyYeHHs) 110
ONHCAHHIO UX XapaKTEPHbBIX CBOMCTB M Ha OCHOBE OMBITOB, AEMOHCTPUPYIOLIMX JAHHOE
(usuyeckoe sprcHME;

Paclio3HaBATE TPOSBIICHHE H3YICHHBIX (PH3HYECKUX TBICHUH B OKpY’KaroleM Mupe (B
TOM YHCIIE€ (PH3MYECKHE SBIICHHS B [IPHPOZE: NPUITUBLI H OTJIMBEI, [BHYKEHHE IUIAHET
ConHeunol cHCTeMEL, peakTHBHOE JBIDKEHHE ’KHBBIX OPraHH3MOB, BOCIIPHATHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSICCHHE, CeHCMHYECKHE BOIHEL LOyHaMH, 3XO, IBET4a Te,



OIITHYECKHE SABIICHUA B Ipupoze, OuoJtor HYEeCKoe JCHCTBHE BHHUMOrO,

UPaKTHYECKYIO 3anauy B y4eGHyr0, BBIIE/ISTH CYILIECTBEHHBIE CBOMCTBA (npuzHakm)
du3ngeckux SIBJICHUIT;

HaJl IOBEPXHOCTBIO 3€MJIH, TIOTEHIHATBHAS SHEPIHs CXKATOW NPYKHUHEI, KHHETHYeCKas
IHEPTHS, IOJTHAS MEXaHHYECKas SHEPIHA, IIEPHOI M YacTOTa KoneGaHui, muna BOJIHBI,
TPOMKOCTL 3ByKa M BBICOTa TOHa, CKOPOCTb CBETa, II0Ka3aTellb MPeroMIeH s Cpensl),
TIPH OIHCaHHH MPABMIIBHO TPAaKTOBAThH (usmaeckuii cMbicn HCIIOJIb3YeMBIX BEJIMYHH,
0003HaYCHUS M eAUHUIET busmuecknx Benmuuy, HaxoIMTh (OPMYJIBI, CBA3BIBAIOMIHE
AAHHYIO (pH3HYECKyIo BEJIHYHHY C IPYTUMH BETHYHHAMH, CTPOHTE I'PA(QUKH H3YUEHHEIX
3aBHCHMOCTEH (DH3HIECKHX BeTHIHH;

XapaKTepH30BaTh CBOHCTBA TeN, BDU3UUECKHE SBICHHT W IIPOLIECCHI, HCIIONB3Ys 3aKOH
COXPAaHCHHS JHEPIHH, 3aKOH BCEMHPHOIO TATOTCHUA, NPHHIKUI CYNEPHO3UIMH CHJL,
IIPUHINI OTHOCHTENLHOCTH ["anmies, 3aKoHb! Hrrotona, 3akon coxpanenns HMIIyJIbCa,
3aKOHBI OTPKEHHMS W TNPETOMIEHHS CBETa, 3aKOHEI COXpaHCHHS 3apsA0BOTO M
MacCOBOr0 YHCe IIPH AEPHBIX PeaKIIUsX, TIPH 5TOM 1IaBaTh CIIOBECHYIO (hOPMYTHPOBKY
3dKOHA H 3allUCBIBATH €r0 MaTeMaTHIecKOe BBIPA)KEHHE;

OOBACHATH (U3HICeCKHe TIPOLISCCEl M CBOKHCTBA TEN, B TOM YHCIE H B KOHTEKCTE
CHTYyalld  NPaKTHKOOPHEHTHPOBAHHOTO XapaKTepa:  BBIABIATE  [PUYHHHO-
CICACTBCHHBIE CBSI3H, CTPOUTEH OOBACHEHHE U3 2—3 JIOTHYECKHX IIaroB C Omopoii Ha 2—
3 M3Y4YeHHBIX CBoiicTBa }u3MYeCKHX  ABNICHMIA, (Hu3MYeCKHX 3aKOHOB mim
3aKOHOMEPHOCTEI;

PEIIATE pacyETHEIE 3a1a49u (ONUparoIKecs Ha CHCTEMY 13 2-3 ypaBHEHHIT), HCIIONB3Ys
3aKOHBI U (OPMYIIBI, CBA3BIBAIOIIME (bu3mMyecKHe BeNMUMHEL: Ha OCHOBe aHanu3a
YCIOBHS  3a1a4M  3alWCHIBATL KPAaTKOE YCIOBHE, BBISBISTE HeJIOCTAlOIIHE HIIH
U30BITOYHbIE JaHHEIe, BEIOHDPAThL 3aKOHBI M (hOPMYJIBI, HEOOXOZMMEIe A7 peleHns,
IIPOBOJIUTE  PAacY€Thl M OLEHHBATh PEeATHCTHIHOCTH IIOJIyYE€HHOTO  3HAYEHUS
(usmyeckoii BermumHbL;

Pacro3HaBaTh NPoGJIeMbI, KOTOPBIE MOJKHO PEIIUTE TIPH IOMOIIH (PU3MYECKHX METO/I0B,
HCTIOIB3Ysl ONMCAHHE HCCIENOBAHHS, BbIIENSTEH IIPOBEPAEMOE  IIPEIOIIOKEHHE,
OLCHHMBATH MPABUIBFHOCTh MOPSIKA IPOBENCHHS HCCIICNIOBAHUs, JENaTh BBIBOJI,
HHTEPHPETHPOBATH PE3YIbTATHl HAGIIOAECHHI H OIIBITOB;

TIPOBOTHUTE OIIBITEI 10 HAOJONEHHMIO BU3MYECKHX ABICHUIN WITH (busnveckux croiicTs
Tell (M3y4eHHe BTOPOro 3aKOHA Herotona, 3akona coxpanenns 9HEPTHH, 3aBUCHMOCTH
TIeprHoIa KoJIeOaHuH IIPYKHHHOTO MASTHHKA OT MACCEH] I'py3a U )KECTKOCTH NPYXKHHEI U
HE3aBHCHMOCTD OT aMILTATYIbI MaJIIX KOTeGaHui, IPAMOIHHEHHOE PAaCIpOCTPaHEHHE
CBCTA, pasNoxkeHHe OENIOoro CBeTa B CEKTP, U3y UeHHE CBOMCTE H300paXKeHH B IIIIOCKOM
3€pKaie U CBOMCTB u300paxkeHus npemMera B coOuparomeil nuH3e, HabmomeHue
CIVIOIIHBIX W JIHHEHYAThIX CHEKTPOB H3IIy9EeHHS): CaMOCTOSTENILHO cobupars



YCTaHOBKY H3 H36BITOYHOTO Habopa o6opymoBanus, onmcesary XOZ OmeITa H ero
Pe3ynbTaTel, hopmynuposarts BBIBO/IEI;

Tabnum u rpadukos, nenars BBIBOJIBI 110 pe3yIbTaTam HCCIIE[OBaHUS;

TPOBO/IMTE KOCBEHHEIE H3MEPEHHs usmyeckux Bemmumn (cpemmsis cxopocts u
YCKOPCHHE TeTa IPH PaBHOYCKOPEHHOM ABHKCHHUH, YCKOPEHHE CBOGOIHOIO HajieHus,
KECTKOCTD IIPYIKHHEL, K03 dHIHEHT TpeHus CKOJIBXCHHUS, MeXaHHIecKas paGoTa u
MOIITHOCTS, YaCTOTa U IEpHOJ KoTeban i MaTeMaTHYECKOTO U IIPYKHHHOTO MasATHHKOB,
ONTHYECKasd cuila cobuparomieit JIMH3BI,  PAMOAKTHBHBIN  (hoH): IIJIAHUPOBATH
H3MEpeHus, cobupars OKCIIEPUMCHTALHYIO YCTAHOBKY M BBINOJIHSTE H3MEpeHHus,
CICIYS IPEIOKEHHOH HHCTPYKIIHH, BEIYHUCIISTE SHAUCHHC BEJTMYHHBI H aHATM3HPOBATE
IOy CHHBIE PE3YIILTATEI C yYETOM 3a1aHHOMN IOTPEITHOCTH U3MEPEHHIH;

COOIONATE MpaBHIA TeXHUKH GesomacHocTH  mpH pabore ¢ maGoparopHemM
o0opyznoBaHueM:;

Pas/iniaTh OCHOBHBIC MPU3HAKH H3YYEHHBIX (usnyeckux momeneii: MaTepuanbHas
TO4Ka, abCOJIOTHO TBEPAOE TeNo, TOYEYHEL HCTOYHHUK CBETa, JIy4, TOHKas JIMH3a,
TIIaHETapHasA MOJEIIb aTOMa, HyKJIOHHAS MOJIENb ATOMHOIO Anpa;

XdpaKT€pPHU30BaTh NPHHIMIBL JEHCTBHS U3YYCHHBIX NOPHOOPOB M TEXHHYECKHX
YCTPOMCTB ¢ 0IOpOif Ha UX ONMHCAHHS (B TOM wncITE: CITHAOMETP, TaTYMKH IIOJI0XKEHHUS,
PACCTOSHHA M YCKOPEHHA, paKeTa, 3X0JI0T, 0UKH, IIEPHCKOI, (hoToamnmnapar, onTHyeckme
CBCTOBO/BL, CIIEKTPOCKON, JO3HMeTp, Kamepa Buibcona), wucmons3ys smamms o
CBOHCTBaX DH3NYECKHX ABACHHUI 1 Heo0XomMble hHu3nUecKie 3aKOHOMEPHOCTH;
HCIOJIb30BATE CXEMBI M CXEMATHUHbIE PHCYHKH U3yYICHHBIX TEXHHYECKHX YCTPOHCTB,
H3MEPHTCIIBHBIX NPUOOPOB M TEXHOMOTHYECKHX IPONECCOB NPH PEUICHHH Y4eGHO-
NPAaKTHICCKHX 3a1ay, ONTHYECKHE CXeMEBI IS NOCTPOEHHUA M300PAKEHHIT B IIOCKOM
3epKajie H coOMparoeif TuH3e;

HPHBOMHUTE  [PUMEpEl  (HAXOMMTb uHDOPMAMIO o IPHUMEpax) NpaKTHIECKOro
UCHOJIb30BaHMs (H3HYECKHX 3HAHMA B MOBCEIHEBHON KH3HH [ obecreyeHus
GesonmacHoctn mpn obpatenun ¢ IpHOOpaMH M TeXHUYECKHMH YCTpoHCTBamu,
COXpaHCHHUA 310POBbA H  COOIIOIEHHUS HOPM  3KOJIOTHYECKOTO IIOBEJIEHUS B
OKpY2Karollel cpene;

OCYWIECTBIATE  TIOMCK MH(OpManuu  (hHU3MYECKOro comepxanns B Hurepnere,
CaMOCTOATEIEHO (DOPMYIUPYS IMOMCKOBEII 3alpoc, HAXOMMTH IYTH OMpeeIeHHs
AOCTOBEPHOCTH IOJIYYEHHOH HH(OPMALMM HAa OCHOBE HMCIOIHXCS 3HAHHH W
AOTIOTHUTENIBHBIX HCTOYHUKOB,

HCIIONB30BATh MPH BBIIOJHCHHA Y4eOHEIX 3aMaHMi Hay4IHO-IIONYISIPHYIO JTHTEpaTypy
husmgeckoro conepanus, CIIpaBOYHbIC MATEPHUAIIEI, PECYPCHI CETH HUurepuer, snagers



IpHEMAMH  KOHCIIEKTHPOBaHHs TeKCTa, npeobpasoBanus uEGOPMamuu 3 OZHOI
3HAaKOBOH CHCTEMEI B Ipyryio;

C0O3/1aBaTh COOCTREHHbIE TUCEMEHHEIE 1 YCTHBIE COOOILIEHHS Ha OCHOBE uH(popMarmy u3
HECKOJILKMX MCTOYHHKOB  (hm3mueckoro COACPXKAHUA, IyONHYHO mpexcTaB/IATH
PE3YJIBTATEl POEKTHON HIIH HMCCIIE0BATE/BCKO ACATENBHOCTH, IPH TOM IPaMOTHO
HCTIONB30BAT M3YYCHHBIH MOHSTHHHEL] alapar H3y4aeMoro pasgena (H3MKH u
COIPOBOXIATE BBICTYIUIEHHE INIPE3CHTALUEH c Y4€TOM ocobeHHOCTE ayIUTOPUH
CBEPCTHHKOB,
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