153. PepepanbHasa paboyas nporpamma no yye6Homy npeamety "®dusmka"
(6a3oBbIN YPOBEHb).

153.1. ®enepanbHast paboyas mnporpamma 1o yyebnomy mnpeamery "®duszuka" (6a30BbIi
YPOBEHB) (J1ajiee COOTBETCTBEHHO - MporpaMma 1o (pusuke, Gu3nKa) BKIIOYAET MOSCHUTEIBHYIO
3aIUCKY, COJepKaHue 00yUYeHHUs, TUNIAHUPYEMbIE Pe3yJIbTaThl OCBOSHHS IPOrpaMMBbI 110 (PU3UKE.

153.2. NosAscHUTenbHaaA 3anucka.

153.2.1. IIporpamma 1o ¢hu3nke Ha ypoBHE OCHOBHOTO 00111ero 00pa30BaHUs COCTaBIeHA Ha
OCHOBE TOJOXEHUH W TpeOOBaHMN K pe3ylbTaTaM OCBOCHHsS Ha 0a30BOM YpOBHE OCHOBHOM
o0OpasoBartenbHON MporpaMmbl, peactaBieHHbIX B PI'OC OO0, a Takxke ¢ yueToM deaeparbHOn
paboueii mporpaMMbl BOCIIUTaHUS U KOHLIEIIMM MIPErolaBaHus yueOHoro npeamMeta "dusuka".

153.2.2. Coneprkanue nporpaMmsl 1o (pu3HMKe HarpaBiIeHO Ha (pOpMHUpPOBaHUE ECTECTBEHHO-
HAY4YHOI I'paMOTHOCTH OOYYaIOIIMXCSl U OpraHM3alMI0 M3y4eHHUs (U3UKU Ha JESTeTbHOCTHON
ocHoBe. B nporpamme no ¢pu3rke yYuTHIBAIOTCSI BO3MOKHOCTH Y4EOHOTO ITpeIMETa B peain3alun
tpeboBanuit ®I'OC OOO k mIaHUPYEMbIM JUYHOCTHBIM W METANPEIMETHBIM pe3yJibTaTaM
o0ydYeHHs, a TaKXKe MEXIIPEJIMETHbIE CBSI3U E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX INPEAMETOB Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

153.2.3. Tlporpamma 1o (hu3MKe yCTaHABIMBACT paclpeseeHrne yueOHOTo MaTepuaia 1o
rogam o0yuyeHus (M0 Kiaccam), mpejiaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh U3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTUA MPCAMETHOI'O COACPKAHUA U YIETE BO3PACTHBIX oco0eHHOCTEN
00ydaronuxcs.

153.2.4. Tlporpamma mo ¢usuke pa3paboTaHa C IEIbI0 OKA3aHUS METOIUYECKONU TTOMOIIH
YUUTENIO B CO3/IaHUU paboueil mporpaMMBbl 10 Y4eOHOMY MPEeIMETY.

153.2.5. ®usuka sBIASETCS CUCTEMOOOPA3yIOUIMM JJIsi €CTECTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SBJICHUH, H3y4aeMbIX
XUMHeH, Ouosoruei, acTpoHoMuel U Qu3uveckol reorpadueif, BHOCUT BKJIaJ B €CTECTBEHHO-
HAY4YHYIO0 KapTHHY MHpa, MpeJoCTaBiseT Haubojee sCHble 00paslbl MPUMEHEHHsS Hay4HOTO
MeTO/1a TO3HaHUsI, TO €CTh CII0C00a MOIyYeHHs JOCTOBEPHBIX 3HAHUN O MHpE.

153.2.6. Onmna ©3 THaBHBIX 3adad (QU3UUYECKOro OOpa3oBaHHsS B CTPYKType oOIIero
00pa3zoBaHus COCTOUT B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 1 MHTEpeca K HayKe
y 00y4aronmxcs.

N3ydyenne ¢usmku Ha yriyOJ€HHOM YpOBHE NPEINOJaraeT OBJIAJEHUE CIEAYIOLIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYI0 TPAaMOTHOCTb:

HAay4YHO O00BACHATH SIBJICHUA,
OICHMBATh U IIOHUMATh 0COOEHHOCTHU HAay4YHOT'O UCCJICIOBAHUA,

WHTEPIPETHPOBATh JIAHHBIC W WCIIOJIH30BaTh HAYYHBIC JIOKA3aTENBCTBA IS TIOTYUYCHUS
BBEIBOIOB'".

153.2.7. llenu nzy4eHus: (GU3MKA HA YPOBHE OCHOBHOTO OOITIETO 00pa30BaHUs OMPEICTICHBI
B KOHIEMIMU NpenoaaBanus yueOHoro npeamMeta "®dusnka" B 00pa3oBaTeIbHBIX OPraHU3AIMIX
Poccuiickoit @enepanuu, peanu3yoomnx OCHOBHbIE 00111e00pa30BaTeIbHbIE TPOrPAMMBI.

153.2.8. Lenu uzyuenus Gpuzuku:



npuoOpeTeHre UHTepeca U CTPEMIICHUS! 00yYaroImuXxcs K HAyYHOMY H3YYEHUIO TPUPOJIBbI,
pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

Pa3BUTHE HpCIICTaBJ'ICHI/Iﬁ 0 HayYHOM METOJIEC IIO3HAHUA u (pOpMI/IpOBaHI/Ie
HCCIIECA0BATCIBCKOTO OTHOIICHHUA K OKPYKAOIIUM ABJICHUAM,

(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ylbTaTa W3yYEHHsS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAITBHBIX 3aKOHOB (DPU3UKH;

(I)OpMPIpOBaHI/Ie HpeIlCTaBJICHI/Iﬁ 0 poJit (I)I/I3I/IKI/I IJId pa3BUTUA APYTUX €CTCCTBCHHBIX HAYK,
TCXHHUKU U TGXHOJ’IOFI/II\/’I;

pa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymied mnpodeccruoHaIbHON
NESATENIbHOCTH, CBSI3aHHOM C (U3MKOM, NOJArOTOBKAa K JajpHeilieMy OOy4eHHI0O B 3TOM
HaIlpaBJICHUMU.

Joctrmxenne HTHX Lenedl mporpaMMbl NOo (U3MKE Ha YpPOBHE OCHOBHOIO 0OILEro
00pa3oBaHus 00ecreurnBaeTCs pelICHHEM CIEIYIONINX 3a1a4:

pHOOpeTeHne 3HAHUNW O JHUCKPETHOM CTPOEHHMM BEIIECTBA, O MEXaHMYECKHX, TEIUIOBBIX,
JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

puoOpeTeHne yMEHUI OMUCHIBaTh U OOBACHATH (PU3NUYECKUE SBJICHUS C UCIIOJIb30BAHUEM
[IOJIyYEHHBIX 3HAHU;

OCBOCHHE MCTOJOB PCUICHUA HpOCTeI)’IHII/IX PpaCuUC€THBIX 3aJa4 C HCIOJIB30BAHUEM
(bHSI/I‘IeCKI/IX MOHGHCﬁ, TBOPUYCCKUX U IMPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

pPa3sBUTHC YMeHI/IfI Ha6J'IIO)IaTB MPUPOAHBIC SABJICHWA W BBINIOJIHATE OIIBITHI, na6opaTopHLIe
pa6OTBI H OKCIICPUMCHTAJIBHBIC UCCIICAOBaHNA C UCITOJIB30BAHUCM U3MECPHUTCIIbHBIX HpI/IGOpOB;

OCBOEHHE TIpUEeMOB paboThl ¢ uHpopManmenr (U3NUECKOrO COJIEpKaHus, BKIIOYAs
UHQOPMALIMIO O COBPEMEHHBIX IOCTIDKEHHMSIX (DU3MKM, aHAJIW3 M KPUTHUECKOE OICHMBAHUE
nH(popMaLnu;

3HaKOMCTBO CO C(I)epaMI/I HpO(bCCCHOHaHBHOﬁ ACATCIIBHOCTH, CBA3aHHBIMHU C (bHBHKOﬁ, u
COBpPEMECHHBIMHA TEXHOJIOTUAMH, OCHOBAHHBIMH Ha TOCTHXXCHUAX (1)1/13qu01<01?1 HAyKH.

153.2.9. OO6miee 4yuciO 4YacoB, PEKOMEHJOBAHHBIX M M3yuyeHHs (U3uku Ha 6a30BOM
ypoBHe, - 238 gyacoB: B 7 kiacce - 68 yacos (2 4aca B Henemno), B 8 kiacce - 68 yacos (2 Jaca B
HeJento), B 9 kinacce - 102 gaca (3 gaca B HeJeno).

[Ipennaraembiii B mporpamMMe 1o (uU3MKe MepeueHb J1abopaTOPHBIX pabOT M OMBITOB
SBIISICTCSI PEKOMEH/IATEIbHBIM, YUUTENb JEJIaeT BBIOOP MPHU MPOBEIEHUH J1aOOPaTOPHBIX paboT U
OTIBITOB C YYE€TOM MHJIUBUAYaJIbHBIX 0COOEHHOCTENW 00y4arOIMUXCs, CIIUCKA IKCIIEPUMEHTAIBHBIX
3aJJaHUi, IpeIaraeMbIX B paMKax OCHOBHOT'O FOCYIapCTBEHHOT'O 3K3aMeHa Mo (hU3HKe.

153.3. CopepxxaHue oby4yeHus B 7 Knacce.
153.3.1. ®u3zuka u ee poJib B MO3HAHUU OKPYKAIOIIETO MHUPA.

duzuka - HayKa O IpHUPOAC. SBnenus mpupoabl. dusnueckue SBICHUS: MECXaHUYCCKHUC,
TCIJIOBBIC, DJICKTPUUCCKHUE, MAIrHUTHBIC, CBETOBLIC, 3BYKOBBIC.



dwuznveckne BenUUMHBL. M3mepenue ¢usnuecknx BenuyuH. Du3ndeckue MpUOOPEHI.
[TorpemHocTe U3Mepennit. MexayHapoiHasi CucTeMa eMHUILI.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HayKH H3ydaloT MPUPOAY. EcTecTBeHHO-HAay4HBIN
METOJ] TIO3HAHHWA: HAOIIOJCHWE, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBIKCHHE THIIOTE3,
JKCIIEPUMEHT II0 TPOBEPKE THUMOTe3, OObsACHeHHWe Habmogaemoro sBiueHus. OmnucaHue
(bU3UYECKUX SBICHUH C TTIOMOIIBIO MOJIETIEH.

153.3.1.1. lemoHCcTpauuu.
MexaHWuecKue, TETIOBBIE, TIEKTPHUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHSL.

@dusnueckue NpuOOPH M MpoOIEenypa MNPSMBIX H3MEPEHUH aHAJIOTOBBIM M LU(PPOBBIM
pudopom.

153.3.1.2. JlaGopaTopHble pabOThI U OTIBITHI.

OmnpeneneHne MeHs AENEeHHsS MIKaJIbl H3MEPHUTEIFHOTO TPHOOpA.
H3mepeHue pacCTOSTHUMA.

N3mepenne 06bemMa )KUAKOCTH U TBEPOTO Tea.

Omnpenenenne pa3MepoB MaJbIX Te.

N3mepenne TeMmrepaTypbl IpH TMOMOLIM JKUJIKOCTHOTO TEpMOMETpa HW JIaTdyuKa
TeMIEepaTypbl.

HpOBG}IeHI/Ie HCCIICOOBAaHHA TII0 IIPOBEPKEC THUIIOTE3BI: MOAJIBHOCTH II0JI€Ta IIapuKa,
IMMYOIECHHOT'O TOPU30HTAJIBHO, TEM 60J'IBI_HC, yeM OOJIbIIE BEICOTA ITycCKa.

153.3.2. IlepBoHavanpHbIe CBEACHUS O CTPOCHUH BELIECTBA.

Ctpoenue BemiecTBa: aToMbl M MOJIEKYJBI, WX pa3Mmepbl. OMBITHL, OKa3bIBAIOIIHE
JMCKPETHOE CTPOCHHE BEUIECTBA.

JBmwxenne wyactuil BemiecTBa. CBs3b CKOPOCTH JIBIXKEHHMSI YacCTUIl C TEMIIEpaTypou.
bpoyHnoBckoe nBmwxkenue, nuddysus. B3anmoaeiicTBue YacTHIl BEIIECTBA: TMPUTHKEHUE U
OTTAJIKUBAHUE.

ArperaTHHe COCTOsIHHA  BCIICCTBA. CTPOCHHUE Ta30B, )KI/I)IKOCTCI\/’I n  TBEPABIX
(KpI/ICTaHHI/IquKI/IX) Ten. B3auMocBs3b MCKAY CBOMCTBaMH BCIICCTB B PA3HBIX arpCraTHbIX
COCTOSAHUAX W HUX aTOMHO-MOJICKYJIAPHBIM CTPOCHHUECM. OcobeHHoCTH arperaTHbix COCTOSTHUM

BO/JIBI.
153.3.2.1. lemoHCTpanuu.
Habmtonenue OpOoyHOBCKOTO JBHKEHHUSL.
Ha6mronenue quddysnmn.

Ha6J’IIO,Z[CHI/Ie SIBJIGHI/II>'I, O6’b$ICH$IIOIJ_II/IXCH IMMPUTAKCHHUEM MWJIM OTTAJIKUBAHUCM YaCTUL]
BE€IICCTBA.

153.3.2.2. JlaGopaTopHbie pabOThI U OTIBITHI.



OrneHka AuaMerpa aroMa METOAOM PsIIOB (C UCToNIb30BaHUeM (hoTorpaduii).
OMnBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACITUPEHHS Ta30B.

OnbITHI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKEHUS.
153.3.3. /IpuxeHue 1 B3aUMOJICHCTBUE TEJI.

MexaHu4deckoe JABMKCHUC. PaBHOMCpHOC 1 HCPABHOMCEPHOC IBUKCHUC. CKOpOCTL. CpC)IHHH
CKOpPOCTH ITpHU HEPABHOMCPHOM JABWIKCHUU. Pacuer IMIyTH 1 BpEMCHU NABUXKCHUA.

SIBneHue HHCPLUU. 3aKkoH HHCPIIUH. BiauMmopneiictBue Ten Kak npuirnHa HU3MCHCHUA
CKOpPOCTH ABHXKCHUA TCII. Macca kak MCpa HMHCPTHOCTU TEJIA. IInoTHOCTH BCIICCTBA. CBs3b
IIJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B CIUHUIIC o0Bema BCIICCTBA.

Cuna xak xapakTepucTHka B3aumopeictBus Tten. Cuina ynpyroctd u 3akoH [yka.
W3mepenue cuiibl ¢ MOMOLIBIO TUHAMOMETpA. SIBIIEHUE TATOTEHUS U cuila TshkecTu. Cua TshkecTn
Ha Jpyrux miaHerax. Bec tena. HeBecomocts. CrioxkeHue cuil, HalpaBJIEHHBIX 110 OAHOM IPAMOIA.
PaBnopeiicTByromas cuin. Cuna tTpeHus. TpeHue CKobKeHus U TpeHue 1okos. TpeHue B npupoe
U TEXHUKE.

153.3.3.1. JlemoHCTpanuu.

HabmroneHne MexaHHYeCKOTO ABMKEHHS Tea.

H3mepeHne cKOpOCTH MPSIMOIMHEIHOTO IBUKEHHUS.
Habntoienue siBieHUs UHEPIUH.

HabmtoneHue u3MeHeHus! CKOPOCTH MIPU B3aUMOJICHCTBUH Tell.
CpaBHEHHE Macc 110 B3aUMOJICHCTBUIO Tell.

CrnoxeHune cujl, HalpaBJICHHBIX 110 OJHOM MPSIMOH.

153.3.3.2. JlabopaTopHbIe paOOThI U OTIBITHI.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBMKEHHs (IIapUKa B SKUIKOCTH, MOJAETHU
AJIEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

OmnpeneneHue cpeiHed CKOPOCTH CKONBXEHUs Opycka MM ILIapuKa [0 HAKJIOHHOU
IJIOCKOCTH.

OHpe,Z[eJ'ICHI/IC IJIOTHOCTHU TBEPAOI'O TCJIa.

OnbIThI, JEMOHCTPUPYIOUINE 3aBUCUMOCTb pacTsDKeHUs (AepopMmariiu) MpPY>KUHBI OT
IIPWIOKEHHOM CUJIBIL.

OnbIThI, TEMOHCTPUPYIOLIUE 3aBUCHMOCTb CHJIBI TPEHHUSI CKOJIBKEHHUS OT Beca Tela U
XapakTepa COIPUKACAIOIINXCsl IOBEPXHOCTEN.

153.3.4. JlaBneHue TBEpAbIX TEN, )KUIKOCTEN U ra30B.

Jasnenne. CriocoObl yMEHBIIIEHUS U yBEIMUYEHUS AaBieHus. [laBienue raza. 3aBUCUMOCTh
JABJIEHU Ta3a OT o0bema, TeMreparypsl. [lepenada naBneHus TBEPABIMUA TEIAMH, KUIAKOCTIMU



u razamu. 3akoH [lackans. [THeBMaTuueckue MamvHbL. 3aBUCUMOCTH JABIICHUS KHJIKOCTH OT
rryounbsl.  ['mapoctatmueckuit  mapamokc. CooOmarommecss  cocyasl. [ mupaBiaudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe aaBieHHe. [IpUYMHBI CyIIeCTBOBAHMS BO3MYITHOM
o6onoukn 3emmu. OmbiT Toppuuermnu. M3mepenune atmocdepHOro naBieHHs. 3aBHCHUMOCTH
aTMoc(epHOro JaBieHHS OT BBICOTHI HaJ YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(epHOro aBIeHUS.

JleticTBHE )XMIKOCTH M Ta3a HAa MOTPYKEHHOE B HUX TeJ0. BrITankuBaromas (apxumMeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

153.3.4.1. JleMoHCcTpanuu.

3aBUCUMOCTD JABJIEHUS I'a3a OT TEMIEPATYpPHI.
Ilepenaya naBaeHUs )KUIKOCTHIO U Ta30M.
Coobmatommuecs: cocypl.

I'uppaBnnueckwii npecc.

[TposiBneHue neicTBHUs aTMOC(HEPHOTO JaBICHUS.

3aBHCHUMOCTh BI)ITaJ'IKI/IBaIOH_[eI\/’I CHJIBI OT 00BEeMa HOpr>K€HHOI71 YaCTH TC€Jla U IIJIOTHOCTHU
KHUIOKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUJIBI BECY BHITECHEHHOM KHUJKOCTH.

VYcnoBue 11aBaHus TEJl: IJIABAHUE WIM MOTPY>KEHUE TEN B 3aBUCUMOCTHA OT COOTHOLIEHHUS
IUIOTHOCTEH Tella U JKUIKOCTH.

153.3.4.2. JlaGopaTopHble pabOThI U OTIBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJie OT 00beMa MOrpyKEHHOH B )KUJIKOCTh YaCTH
Tena.

Omnpenenenre BbITATKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJO, MOTPY>KEHHOE B KUAKOCTb.

HpOBepKa HE3aBHCHUMOCTH BBITaJIKHBAIOILIEH CHIJIBI, ,Z[CI\/'ICTBYIOH_IGI\/'I Ha TCJIO B XXUJIKOCTHU, OT
MacCCHI T€J1a.

OHBITLI, ACMOHCTPpUPYIOIINUEC 3aBUCUMOCTD BLITaJ'IKI/IBaIOH_[eﬁ CHIJIBI, I[eﬁCTBYIOHICﬁ Ha TCJI0
B XUJKOCTH, OT obbeMa HOpr>K€HHOI71 B XUJKOCTBb 4aCTH TCJIa U OT IIJIOTHOCTH KHUAKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHHE JIOAKA M OIpEAEICHUE €€
Ipy30M0bEMHOCTH.

153.3.5. PaboTa 1 MOITHOCTb. DHEPTHsl.
Mexannyeckasi pabotra. MOILTHOCTb.

ITpocTbie MeXaHU3MBI: pbIUar, OJIOK, HAKJIIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecHs phlyara.
[Ipumenenune mnpaBuia paBHOBecHs pbluara K O50Ky. "3o1oToe mpaBuio" MEXaHUKU.
Koadduunent nonesnoro aeiicteus (nanee - KIT/{) npocteix MexanuzmoB. IIpocTbie MexaHU3MBbI



B 6BITy 1 TCXHHUKCE.

Mexanunudeckas sHeprusi. Kunernueckas u noteHunanbHas sHeprus. [IpeBpamienre oqHOro
BUJIa MEXaHUYECKOM SHEPTUU B APYroil. 3aKOH COXPAHEHHUs SHEPTUH B MEXAHHKE.

153.3.5.1. lemoHCTpanuu.
[Tpumepbl MPOCTHIX MEXAHU3MOB.
153.3.5.2. JlabopaTopHbie paOOThI U OTIBITHI.

Onpenenenue pabOThI CHIIbI TPEHHUS IPH PABHOMEPHOM JBIM)KEHHH TeJa M0 TOPU30HTAIbHON
MMOBEPXHOCTH.

HccnenoBanue ycinoBui paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHOM MIIOCKOCTH.

N3ydeHne 3aK0Ha COXpaHEHHsI MEXaHUUECKON SHEPTHH.

153.4. CopepxaHue oby4eHus B 8 knacce.

153.4.1. TerioBbie SIBIEHUS.

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHN CTPOEHMsI BellecTBa. Macca u
pPasMEPLBI aTOMOB U MOJICKY L. OHI)ITI)I, MOATBCPKAAOIIUE OCHOBHBIC ITOJIOKCHUA MOJICKYJISAPHO-

KHHETHUYECKOM TCOpHHU.

Mopenu TBEpAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucrammueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, JKUIKOCTEH W TBEPABIX T€N HA OCHOBE MOJIOKEHUIN
MOJIeKyHSIpHO-KI/IHeTI/IqCCKOﬁ TGOpI/II/I. CM&‘II/IB&HHG 158 KaHI/IJ'IJ'IflpHI)Ie SABJICHUS. TCHJ'IOBOG
pacuIMpeHue 1 cxxaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOpPOCTBbIO TEIUIOBOTO JBMKEHHS YacCTHILI.
BuyTtpenssist sneprusi. CnocoObl H3MEHEHHs BHY TPEHHEH SHepruu: Tervionepeaaya 1 COBEpIIeHUe
paboTel. Buael Teruionepenayn: TeMIONPOBOJHOCTh, KOHBEKLIUS, H3TyUEHHE.

KonuuecTBo TemnoThl. YenbHas TEIUIOEMKOCTh BEIIeCTBA. TemmooOMeH W TeIioBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [ImaBneHune m oTBep/eBaHHE KPUCTATUTMYECKUX
BEIIeCTB. YAenpHas Teryora riaBieHus. [lapooOpa3zoBanme W koHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Termsora mapooOpa3oBaHWsA. 3aBUCHMOCTh TEMIEPATYpPhl KHUIEHUS OT
aTMoc(epHOro aBIeHUS.

BiaxxHocTh BO3IYXA.

BHCpFHH TOILIMBA. Y JelIbHAas TEII0Ta CropaHus.

[Mpunuuner padotsl TemoBbix asurareneit KIIJ[ TtemmoBoro nsuratensa. TerioBbie
JBUTATEIH U 3aUTa OKPYXKAIOLIEH CPEBI.

3aKOH COXpaHECHHSI M TTPEBPAICHHUS SHEPTUH B TETUIOBBIX IIPOIECccax.
153.4.1.1. lemoHCTpaLuu.

Hab6mronenne 6poyHOBCKOTO TBHYKEHUS.



HaGmonenue nuddysum.

HaoGuroteHune SBICHMI CMaYMBaHUS M KaMIISPHBIX SBIICHUH.

HaGumroienne TemmoBoro paciupeHus Ted.

M3meHeHre qaBJIeHUS Ta3a P U3MEHEHUH 00beMa W HarpEeBaHUW WIIH OXJIaXKICHUH.
[IpaBuia u3MepeHus TeMepaTyphl.

Bunasl Terionepenayn.

OxnaxkieHue Ipy COBEPIICHUH PabOTHI.

HarpeBanue npu coBepiieHUH padOTHI BHCITHUMH CHJIAMHU.

CpaBHEHHE TEMJIOEMKOCTEH pa3IUnYHBIX BEIIECTB.

Hab6mronenue kunenwus.

HaGumoienne mocTostHCTBa TeMIlepaTyphl IPH TJIaBJICHUU.

Mopeny TEIUIOBEIX ABUTATEIIEH.

153.4.1.2. JlaGopaTopHble pabOThI U OTIBITHI.

OnBITHI 110 OOHAPYKCHHIO ISHCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKSHUS.

OMnBITHI 110 BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MITH caxapa.

OnBITHI 110 HAOJIOJCHHUIO TEILIOBOTO PACIIUPESHHUSI Ta30B, )KUIKOCTEH W TBEPJIBIX TEI.
Omnpenenenue JaBleHUs BO3ayXa B OAJUIOHE IIIIPHIIA.

OHI)ITI)I, JACMOHCTPUPYIOIIHE 3aBUCUMOCTD JaBJICHUA BO3/yXa OT €ro o0beMa u HarpcBaHusa
NI OXJTaXICHUA.

[IpoBepka THMOTE3bl JMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIIepaTyphl.

Habutoienue n3MeHeHus: BHyTpEHHEN SHEPTUH Tella B pe3yibTaTe Terionepeiadi 1 paboThl
BHEIIIHUX CHUIIL.

UccnenoBanue siBIeHUs TEII000MEHA MTPU CMENTMBAHUN XOJIOHON U TOPSYEH BOJIBI.

Onpe;[eneHHe KOJIMYCCTBA TCIJIOTHI, MMOJTYYCHHOI'O BOJOM npu TEIUIO0OMEHE C HarpeTbIM
MCTAJUIMYCCKUM MUIIUHAPOM.

OHpe,Z[CJ'ICHI/IC y,Z[CHBHOﬁ TCIINIOEMKOCTH BEIICCTBA.
I/ICCJ'Ie,ZIOBaHI/Ie mponecca ucCrmapCHus.
OHpe,Z[CJ'ICHI/IC OTHOCHUTEIbHOMN BIAKHOCTH BO3ayXa.

Omnpenenenue yaelbHON TEIUIOTHI IUIABICHUS JIbJA.



153.4.2. DnexTpudyecKue U MarHUTHBIE SIBJICHUSI.

DnexTpusanus Tei. J[Ba poja anekTpruueckux 3apsioB. BzauMopeiicTBre 3apsyKeHHBIX TEIl.
3akon KynoHa (3aBUCMMOCTB CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TENl OT BEJIMYUHBI 3apsIoB U
PACCTOSIHUS MEXy TellaMu).

Onexrpuueckoe nojue. HamnpsokeHHOCTh anekTpudeckoro nousid. ITpuHumn cyneprnosunuun
JNEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE).

Hocutenn snexktpuyeckux 3apsaoB. DJIEMEHTapHBbIA 3eKTpuueckuil 3apsna. CTpoeHue
atoma. [IpoBOIHUKY U TUAIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPHUIECKOTO 3apsa.

ONEKTpUUYECKUH TOK. YCIOBMs CYLIECTBOBaHMS AJIEKTpUYECKOro ToKa. Mcrounukm
MOCTOSIHHOTO TOKa. J[eHWCTBHS AIIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U Tra3ax.

Onexktpuueckas wnenb. Cuna Toka. OiekTpudeckoe HampspkeHue. ConpoTuBiieHUE
NPOBOJHHMKA. Y/IeJIbHOE CONPOTUBJIECHUE BelecTBa. 3akoH Oma [uig  y4acTKa IIelu.
ITocnenoBarenpHOE U MapaJIeTbHOE COSAMHEHNE TIPOBOTHUKOB.

PaboTa 1 MOITHOCTb 3MEKTpHUUECKOro Toka. 3akoH J[xoyinsa-JIeHmna. Dnekrpuueckue nemnu u
MOTpeOUTENH dIEKTpUUECKO s3Heprun B 6pITy. KopoTkoe 3aMbIkaHue.

IlocTosiHHBIE MarHWUTBEL. B3anMMOIEHCTBHE IOCTOSHHBIX MArHHTOB. MAarHuTHOE IIOJE.
MarnuTtHOoe nojie 3eMJIM U €ro 3Ha4YeHHE NS )Ku3HA Ha 3emute. OnbIT DpcTeaa. MarHuTHOE ToJie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 2JIeKTPOMarHuToB B TeXHUKE. J[eficTBME MarHUTHOTO TOJIs
Ha TMPOBOJHUK C TOKOM. OJICKTPOIBUTATE]Ih IMOCTOSHHOTO TOKa. lVcmosib30BaHMe
JNEKTPOABUTATENCH B TEXHUUECKUX YCTPOHCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apaned. SBneHue  dIeKTpoMarHuTHOM  uMHAYKuuu. [IpaBunmo  Jlenna.
Onekrporenepatop. CrocoObl TOMYyYEHHUs AIEKTPUYECKOW SHEPruu. JNEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHHKAX YHEPTHU.

153.4.2.1. lemoHCTpalIuu.

DnekTpu3aIus Tel.

JBa pona 31eKTpUUYECKUX 3apsA0B U B3AUMOJIEUCTBHE 3apsHKEHHBIX TEl.
Y CTpoHCTBO M IEMCTBUE SJIEKTPOCKOIA.

DneKTpocTaTU4eCcKas MHYyKIIHSL.

3aK0H COXpaHEHUs IIEKTPUICCKUX 3aPsI0B.

[IpoBOIHMKYN U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUH 3JIEKTPUUYECKOTO TTOJIS.

WcTouHnKy MOCTOSITHHOTO TOKA.

JleficTBHSI 3IEKTPUYECKOTO TOKA.

BHCKTPI/ILICCKI/Iﬁ TOK B ) KMAKOCTH.



["a30BBbIii pazpsa.

N3mepenne cuitbl TOKa aMIepMeETPOM.

N3mepenue 31eKTpuyecKoro Hanps>KeHUs: BOIIbTMETPOM.

Peocrat n mara3uH conpOTHBIICHHM.

B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOXKHOCTH Pa3CIICHHsI TIOJTIOCOB MarHUTA.
MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmnsIT DpcTena.

MarsuTHoO€ noje Toka. JIeKTPOMarHmr.

JlelicTBME MAarHMTHOTO MOJIS1 HA MPOBOJHUK C TOKOM.

DNEeKTpOABUTATEIb MOCTOSIHHOTO TOKA.

UccnenoBanue sBIEHUS SEKTPOMArHUTHON WHIYKITUU.

OmnpbiTel @apanes.

3aBHCUMOCTD HaIIPaBIEHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBEHHUS.
DNEeKTPOreHepaTop MOCTOSTHHOTO TOKa.

153.4.2.2. JlabopaTopHble pabOThI U OTBITHI.

OnbITHI 110 HAOTIOACHUIO SNIEKTPU3AIUHU TNl MHAYKIUEH U MPU COIPUKOCHOBEHUHU.
UccnenoBanue AeMCTBUS AIEKTPUUESCKOTO TIOJISI HA TPOBOIHUKH M TUDJIEKTPUKH.
COopka u mpoBepKa padOoThI MEKTPHUECKOH IETH MOCTOSIHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIBI TOKA.

N3mepenue u peryivpoBaHue HAMIPSIKEHUSL.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Ye€pe3 PEe3UCTOP, OT CONPOTHBIICHHUS
pe3ucTOpa U HANPSKEHUS Ha PE3UCTOPE.

OHI)ITI)I, JACMOHCTPUPYIOIIHE 3aBUCUMOCTD JJICKTPHUICCKOI'0 COITPOTHUBJICHUA IPOBOJHUKA OT
€T0 JJIMHBI, TUIOIIAHU IMOIMICPEUYHOTO CCUCHUSA U MaTCpUaJIa.

HpOBepKa ImpaBHJia CIIOXKCHUSA HaHpﬂ)I(eHI/Iﬁ IIpru MOCJICAOBATCIIBHOM COCIHMHCHHUHN JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuia ISt CUITBI TOKA MPH MAapaUIeTbHOM COSTMHEHHN PE3UCTOPOB.
Onpenenenue pabOThI HIEKTPUIECKOT0 TOKA, UIYIIETO Yepe3 Pe3UCTop.

OnpeneneHHe MOIITHOCTH 3JICKTPHUYCCKOT'O TOKaA, BBIJCIISICMOM Ha PE3UCTOPE.



HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HAYIIETO Yepe3 JaMIIOUKY, OT HAalPsHKEHUs Ha Hell.
Onpenenenne KIIJ] narpeBaTens.

VccnenoBanre MarHUTHOT'O B3aUMOJICHCTBHS TOCTOSIHHBIX MarHUTOB.

I/I3y‘—IeHI/Ie MargmMTHOI'O IIOJIA MTOCTOSAHHBIX MArHUTOB IIPH UX O6’BG)II/IHGHI/II/I " pasaciICHUN.
HccnenoBanue neicTBUS 3JEKTPUIECKOIO TOKAa HA MATHUTHYIO CTPEJIKY.

OHI)ITI)I, ACMOHCTPUPYIOIIHUE 3aBUCUMOCTL CHIIBL BSaHMOJIeﬁCTBHH KaTyoiKu € TOKOM H
MarauTa OT CHUJIbI TOKA U HAIIPAaBJICHUA TOKA B KATYIIKC.

N3yueHne neicTBrUs MArHATHOTO ITOJISI HA IIPOBOJHUK C TOKOM.
KoHcTpyupoBanue u u3yueHue paboThl 2JIEKTPOABUraTeNsl.
N3mepenne KI1/] anexkTpoaBuraTeabHO yCTaHOBKH.

OneITel 1O HUCCIICAOBAHUIO SABJICHUA BHCKTpOMaFHI/ITHOﬁ HUHAYKIOUH: HUCCIICAOBAHUC
W3MCHCHHUHN 3HAUCHUS U HaIpaBJICHHUA HHAYKIWUOHHOI'O TOKaA.

153.5. CopepxxaHue obyyeHus B 9 Knacce.
153.5.1. Mexannueckue SABJICHU.

Mexannueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema orcuyeTa. OTHOCHUTENBHOCTh
MEXAHUYECKOTO JIBWKEHUs. PaBHOMepHOe mpsMonuHeiiHoe nABMkeHue. HepaBHomepHoe
npsiMoiiuHeitHoe aBukeHue. CpedHssi U MTHOBEHHash CKOPOCTh Teja NpU HEPaBHOMEPHOM
JIBYOKEHUH.

Yckopenue. PaBHOyCKOpeHHOE MpsMOIHEHOE nBkeHne. CBoOoHOe mageHune. OmbIThI
lanunes.

PaBHOMepHOE nBMXKEHWE O OKpYKHOCTH. llepwon m wactora oOpamenus. Jlunelinas u
yIJIoBasi CKOpocTH. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

ITepBbiit 3axkoH Hprorona. Bropoii 3akoH Herotona. Tpernit 3akoH Hprorona. IIpnHnmn
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUsI: CUila TPEHUS CKOJIbKEHUS, CUla TPEHUS MOKOS,
JpYTHE BUJBI TPSHHUSL.

Cuna TSOKECTH M 3aKOH BCCMUPHOTO TATOTCHUA. chopeHHe CBO60}IHOFO naacHus.
I[BI/I)KCHI/IG IUTIaHET BOKPYT COJ'IHI_IEL HepBaﬂ KOCMHUYCCKasA CKOPOCTh. HesecomocTts u NEpCrpys3Ku.

PaBHOBecue MarepuanbHOM Touku. AOCONIIOTHO TBEpAOE Teno. PaBHOBecHE TBEPIOTO Tena ¢
3aKpEIUIEHHOM OChIO BpallleHus. MoMeHT cuibl. LleHTp TshkecTH.

Nmnynee Tena. M3meHenne umnyinbca. MMmynbe cunbl. 3aKOH COXpaHEHHs! HMMITYJIbCA.
PeaktuBHOE ABUXKEHUE.

Mexannueckass pabota U MolHOCTb. PaboTta cui TsbkecTd, ynpyroctd, TpeHus. CBssb
sHepruu u pabothl. [loTeHlManbHas SHEprus Tejia, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[TorenumaneHas 3Heprus c:xkatol npyxuHbl. Knnernueckas sHeprus. TeopeMa 0 KHHETHYECKOU



SHEpruu. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPTUH.
153.5.1.1. leMoHcTpanuu.
HabmroieHne MexaHn4ecKoro BHKEHUS Tella OTHOCUTEIHLHO Pa3HBIX Tell OTCUYETA.

CpaBHEHHE TIyTEH M TPACKTOPUIN JIBIKEHHSI OJTHOTO U TOTO K€ TeJla OTHOCUTEILHO Pa3HbIX
TEJI OTCYETA.

N3mepenne ckopocTr U yCKOPEHMS PSIMOJIMHENHOTO JIBUKEHHS.
HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO ABUKCHUS.
Habuntoienue 1BH>KeHUs Tella o OKPY>KHOCTH.

Habmtonenne MexaHHMUECKUX SBJICHHM, MPOUCXOIAIINX B cucTeMe orcyera "Tenexka" npu
€€ paBHOMEPHOM M YCKOPEHHOM JIBU’)KEHUU OTHOCUTEIHHO KaOuHeTa (PU3UKH.

3aBHCHUMOCTh YCKOPEHHS Tela OT MaccChl Teja U ICHCTBYIOLIEH Ha HETO CHJIBL.
HaGmonenne paBeHCTBa CHIT IPH B3aUMOJICHCTBHH TEI.

M3meHeHue Beca Tena Ipyu YCKOPEHHOM JBM)KEHUH.

ITepenava nMmmynbpca Ipu B3aMMOJICHCTBUM TEIL.

[TpeoOpa3oBaHus SHEPTUU NPH B3aUMOIECHCTBUH TEJL.

CoxpaHeHre UMIYJIbCca TP HEYTIPYTOM B3aHMOICHCTBHUH.

CoxpaHeHne UMIyJIbca MpU aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.
HabmroneHne peakTHBHOTO JABIKEHHSL.

CoxpaHeHne MEeXaHN4YeCKOM SHEPTHH MTPU CBOOOTHOM aICHUH.

CoxpaHeHNe MEXaHUIECKOM SHEPTHH MIPH ABIKEHHUH TeJIa IO ISHCTBUEM TIPYKUHBIL.
153.5.1.2. JlaGopaTopHble pabOThI U OTIBITHI.

KoHcTpynpoBanue TpakTa Juisl pa3roHa U JalbHEHIIETO PABHOMEPHOIO JBUKEHUS IIapuKa
VI TEJIEKKH.

Omnpenenenue cpeAHE CKOPOCTH CKOJIBKEHHS Opycka WM JBW)KEHMS IlapuKa I10
HAKJIOHHOM IUIOCKOCTH.

OmpenenieHne yCKOPEHHsS Tela TPHU PABHOYCKOPEHHOM JIBMKEHHUH 10 HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU MYTH OT BPEMEHHM IMPH PAaBHOYCKOPEHHOM JABMXKEHUU Oe€3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €ciii MpH PaBHOYCKOPEHHOM JBI)KEHHUU 0e3 HadaJbHOW CKOPOCTH
IIyTU OTHOCATCS KAaK pPsAJ HEYETHBIX YHCEI, TO COOTBETCTBYIOIIME IIPOMEKYTKH BPEMEHU
OJIMHAKOBBI.



HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAIIBHOTO JIaBIICHUSI.
Omnpenenenue kodppuimeHTa TPEHUS CKOITBKCHHS.
Omnpenenenne KeCTKOCTH TPy KUHBIL.

Omnpenenenne padoThI CHIIbI TPEHUS IPU PAaBHOMEPHOM JIBHKEHUU TeJla M0 TOPU30HTAIBHOMN
IIOBEPXHOCTH.

Omnpenenenve paboOThl CHIJIBI YOPYTOCTH MpPH MOIBEME TIpy3a C HCIHOIb30BAHUEM
HETOJIBUYKHOTO U TTOJIBHXKHOTO OJIOKOB.

W3ydeHne 3aKk0Ha COXpPAHCHHS YHEPTHH.
153.5.2. Mexannyeckue KoneOaHus ¥ BOJIHEL.

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKHM KoJieOaHUIl: MEpHof, 4YacToTa,
aMIUINTyAa. MaTemaTuueckuid W MpYKUHHBIM MasATHUKU. [IpeBpaiieHue 5sHeprum Ipu
KoJ1e0aTeIbHOM JBHUKEHNH.

3aryxarmue konebanus. BeiHyxaeHHble koneOanus. PesoHanc. MexaHu4ecKre BOJHBI.
ColicTBa MeXxaHMYECKUX BOJIH. [IpogoibHBIE U TTONIEpEYHbIE BOJIHBI. J[JIMHA BOJHBI U CKOPOCTH
ee pacrpocTpaHeHus. MexaHnyecKue BOJIHBI B TBEPAOM TEJIE€, CEICMUYECKUE BOJIHBI.

3ByK. [’ poMKOCTh 3ByKa U BbicoTa TOHA. OTpakenue 3Byka. UH(Ppa3ByKk u yIbTpa3ByK.
153.5.2.1. lemoHCcTpauuu.

Habumroienue xosne6anuii Te moj 1eHCTBUEM CHIIbI TSXKECTH U CUJIbl YIIPYTOCTH.
Habmtonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaGmronenne BEIHYKICHHBIX KOJIEOAHUN U PE30HAHCA.

PacripocTpaneHne npoAoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).

HabintoieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTUYECKUI pE30HAHC.

153.5.2.2. JlTabopaTopHbIe paOOThI U OTIBITHI.

OnpeneneHne 4acTOThI U IEPHOAA KoJIeOaHUH MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenre 4acToThl U Mepro/ia KoueOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBaHue 3aBUCUMOCTH nepuoaa KoJIeOaHMI IMMOABCIICHHOI'O K HUTH TI'py3a OT JJIMHBI
HUTH.

HccnegoBanue 3aBUCUMOCTH nepuona KoJieOaHuit MPYKUHHOI'O MAasiITHUKA OT MAaCChHI I'py3a.

[IpoBepka He3aBUCHUMOCTH MepHoAa KoJieOaHUH rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.

OnbIThI, 1EMOHCTPUPYIOILIUE 3aBUCUMOCTh NIEPHUOIa KOJIeOaHUH MPYKUHHOTO MasiTHUKA OT



Macchl Ipy3a U KECTKOCTH MPYKHUHBI.
N3mepenne ycKopeHus: CBOOOTHOTO MaICHHS.
153.5.3. DnexTpoMaraMTHOE MOJIE U AIEKTPOMArHUTHBIE BOJIHBI.

DNeKTpOMArHuTHOE ToJie. DIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMATrHUTHBIX BOJTH.
[ITxana >1EKTPOMAarHUTHBIX BOJIH. MCIIOIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

OnekTpomMarauTHas nmpupoza ceeta. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
153.5.3.1. lemoHCcTpanuu.

CBoiicTBa DJIEKTPOMArHUTHBIX BOJIH.

BoiiHOBBIE CBOMCTBaA CBETA.

153.5.3.2. JlTabopaTopHbIe paOOThI U OTIBITHI.

N3ydeHne CBONCTB 3IEKTPOMAarHUTHBIX BOJH C MMOMOIIBI0 MOOUIIBHOTO Tele(oHa.
153.5.4. CBeToBBIC SIBIICHUS.

JlyyeBass mozmenb cBera. Mctounuku cBerta. IIpsmonmHelHOe paclpocTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxkenue certa. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

HpeJ'IOMJIeHI/IC cBeTa. 3aKOH MpEIOMJICHUS CBCTA. ITonHoe BHYTPCHHCC OTPAKCHHUEC CBCTA.
Hcnonn3oBaHue MOJIHOTO BHYTPCHHET'O OTPAXKCHUA B OIITUYCCKUX CBETOBOAAX.

Jlunza. Xon myueit B muH3e. Ontudeckas cuctema ¢oroanmnapara, MUKPOCKOIIa U TEJIECKOTIA.
I'na3 kak ontuyeckas cucrema. ban3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro cera B ciekTp. OnbITel HptoToHA. Cllo)keHUE CIIEKTPaIbHBIX IIBETOB.
Jucnepcus caera.

153.5.4.1. lemoHCTpaluu.

[IpssMonMHENHOE paCIIPOCTPAHEHHE CBETA.

OtpaxeHue cBera.

[Tonydyenue n306paxeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiieHue ceera.

OnTuyecKui CBETOBO/I.

Xon nydeit B cobuparoiei JInH3e.

XoJ Ty4deil B pacCEenBAIOIIEH JIMH3E.

[Tomyuyenne n300paXkeHUI C TOMOUIBIO JTUH3.

[Tpunumn neiicTBus Goroanmnapata, MUKPOCKOTIA U TEJIECKOIIA.

Mogens rina3za.



Paznoxenue 6e10ro cBeTa B CIEKTP.

[Tomydenue 6e10T0 CBETA IPH CI0KEHUH CBETA Pa3HBIX I[BETOB.

153.5.4.2. JlaGopaTopHble pabOThI U OTIBITHI.

HccnenoBanue 3aBUCHMOCTH yTJIa OTPAXKEHHSI CBETOBOTO JIyda OT YIJIa MAJAeHHs.
N3ydenune xapakTepUCTHK U300paXKeHUsl IPeMeTa B INIOCKOM 3epKaje.

HccnenoBanne 3aBHCHMOCTH yIjla HPEIOMIICHHS CBETOBOTO Jy4a OT yIla MaJCHHUS Ha
rpaHuLe "BO31yX-CTEKIO".

[Tonyuenne n300pakeHHI ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Omnpenenenne (GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIONIEH THH3HI.

OMBITHI 11O PA3JIOKEHUIO OEJIOTO CBETA B CIIEKT.

OMnBITHI 110 BOCTIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOTIOJACHUN Yepe3 IBETOBBIC (DUIBTPHI.
153.5.5. KBaHTOBBIE SIBIICHUSI.

OmnsiTel Pe3epdopaa u minanerapHas mojenb aroma. Mogens atoma bopa. Ucnyckanue u
MOIJIONIeHUE cBeTa aToOMOM. KBaHThI. JIMHEHYaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Aunb(a-, Oera- u ramMma-uznyudeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxkinonnas mopens aromHoro sapa. HM3oromel. PammoaktuBHbBIE mnpeBpamenus. Ilepuon
N0JTypacnaaa aTOMHBIX JIEP.

SnepHble peakiy. 3aKOHbBI COXPAHEHHUS 3apsAJ0BOI0 U MacCOBOIO 4MCe. DHEpPrus CBsI3U
aTOMHBIX saep. CBsA3b Macchl U d)HEpruM. Peakuny cuHTesa u aenenus saep. IcTouHnky sHEpruu
CoJHIa 1 3Be31.

SnepHas sHepretuka. JleiicTBUs pagOaKTUBHBIX U3JIyY€HUN Ha )KUBBIE OPTaHU3MBI.

153.5.5.1. lemoHCTpanuy.

CrieKTpspl N3ITy4eHuUs U MOTJIOIIEHNUS.

CrieKTphl pa3IMyYHbIX T'a30B.

CrnexTp BoziopoJa.

Habmonienue TpekoB B kamepe BuibcoHa.

PaboTa cueTurka HOHU3UPYIOIUX U3TYUSHUH.

Perucrpanus n3inydeHust NpupoOaHBIX MUHEPAJIOB U MPOIYKTOB.

153.5.5.2. JlabopatopHbie pabOTHI U OTIBITHIL.

HabutoieHne CrUIONIHbBIX U JIMHEWYaThIX CIIEKTPOB U3ITyYEeHHUS.

HccnegoBanue TPEKOB: HU3MCPCHUC DOHCPIrurl 4YaCTULbBlI II0 TOPMO3HOMY IIYTH (HO



¢dororpadusam).
W3mepeHune paiioakTHBHOTO (oHA.
153.5.6. [TloBTOpUTENBEHO-00001IAIOIINI MOTYIb.

[ToBTOpHUTENEHO-0000IIAFOIINIT MOTYJTH TIPETHA3HAYEH ISl CUCTEMATH3AIMH U 0000IIIeHUS
IPEIMETHOTO COJIEPYKaHMS U OIBITA AEATEIbHOCTH, IPHOOPETEHHOTO NP U3YYEHUH BCETO Kypca
¢u3nKH, a TakKe JJIS TOATOTOBKM K OCHOBHOMY T'OCYIAapCTBEHHOMY JK3aMEHY IO (U3UKE JIs
o0yyaromuxcs, BEIOpPaBIINX 3TOT yUeOHBIH MpeamerT.

[Ipy n3ydeHnn JTaHHOTO MOYJI PEATU3YIOTCA U CHCTEMATU3UPYIOTCS BUBI IEATEIBHOCTH,
Ha OCHOBE KOTOpPBHIX OO0EcleYnBaeTcsi JOCTHKEHHE TPEAMETHBIX U MEeTalpeIMETHBIX
IUIAaHUPYEMBIX Pe3yJbTaTOB O0OydeHHus, (QOpPMHUpPYETCsl €CTECTBEHHO-Hay4yHash TIPaMOTHOCTH:
OCBOCHHUE HAy4YHBIX METOJI0B MCCIIEJOBAHUS IBIICHUN IIPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUAMU
OO0BACHATH (PU3MUECKHE SBJICHUS, IPUMEHSS MOJIyYeHHbIE 3HAHUs, pelaTh 3aaui, B TOM YHCIIe
KAueCTBEHHBIE U DKCIIEPUMEHTAJILHBIE.

[TpyHIMIIUATBEHO NEATENIBHOCTHBINA XapaKTep JIaHHOTO MOJIYJSl pPeaju3yeTcs 3a CueT TOro,
4TO 00y4arolrecs BHIMOIHAIOT 331aHUs, B KOTOPBIX UM MpeiaraeTcs:

Ha OCHOBE TOJTYYEHHBIX 3HAHUH PaCMO3HaBaTh U HAYYHO OOBICHATH (PU3NUECKHE SIBJICHHUS B
OKpPY’KaloIlleH MpUpo/ie ¥ MOBCETHEBHON KU3HU;

HCIIOJIB30BAaTh HAYYHBIC METOJbI MCCICAOBAHUA (1)I/ISI/ILIGCKI/IX ﬂBHeHHﬁ, B TOM 4YHCJIC AJIA
IMPOBCPKHU THUIIOTE3 U MMOJTYUYCHUA TCOPECTHUICCKUX BBIBOIOB;

OOBSACHATH HAay4YHBIC OCHOBBI HauoOoJiee BaXKHBIX )IOCTI/I)KGHI/Iﬁ COBPCMEHHBIX TeXHOHOFHﬁ,
HaIIpuMcep, MPaKTUICCKOro UCIOJIb30BAHUA PA3JIMYHBIX UCTOYHUKOB S3HCPIruh Ha OCHOBC 3dKOHA
IpeBpalliCHUA U COXpaHCHU BCEX U3BCCTHBIX BUJIOB OHCPIUH.

Kaxngas w3 TeM JaHHOrO MOJIYJs BKIIOYAET OKCIEPHUMEHTAIbHOE HCCIeI0BaHUE
oboOmratomnero xapakrepa. Moayb 3aBepIIaeTcs MPOBEICHHEM JHATHOCTHYECKOW U OLIEHOYHON
paboThI 32 Kypc OCHOBHOT'O OOIIIEro 00pa3oBaHMs.

153.6. NMnaHupyemble pe3ynbTaTbl ocBoeHUss pusnkm (6a3oBbiM YPOBEHb) Ha
YpPOBHEe OCHOBHOro ob6Lero o6pasoBaHus.

153.6.1. V3yuenue pu3uku Ha ypOBHE OCHOBHOTO O0INEro oOpa3oBaHMs HAMpPABIEHO Ha
JOCTHKEHHE TMTHOCTHBIX, METAITPEIMETHBIX M MPEJMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

153.6.2. B pesynbrate uzydeHus: (U3MKH HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
obyuaromerocst OyayT chOpMUPOBaHBI CIAEAYIONINE TUIHOCTHBIC PE3YIHTAThl B YACTH:

1) MaTpUOTUYCCKOT'O BOCIIUTAHUA:

MIPOSIBJIEHUE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (hr3HuecKoi
HaYKH;

[IEHHOCTHOE OTHOILIEHHE K JIOCTHKEHUSAM POCCUNCKUX YUEHBIX-(DU3HKOB;
2) TpakJaHCKOT'O M TyXOBHO-HPABCTBEHHOT'O BOCTIUTAHMS:

TFOTOBHOCTb K AKTUBHOMY Y4YaCTHUIO B O6C}’)K)ICHI/II/I O6H.[€CTB€HHO-3H3‘—II/IMBIX U 3TUYECKUX



npo0JieM, CBSA3aHHBIX C MPAKTHYECKUM MTPUMEHEHUEM JOCTHKEHUH (PU3UKH;
OCO3HaHUE BAXXHOCTH MOPATBHO-3TUYECKHUX MPUHITUIIOB B JIEATEILHOCTH YUEHOTO;
3) ACTETUYECKOTO BOCITUTAHHUS:

BOCHPUATHE ICTETHUUYECKUX KadecTB (PU3NYECKOM HAyKU: €€ FapMOHHUYHOI'O MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAyYHOTO TTO3HAHMUS:

OCO3HaHME LIEHHOCTH (M3NYECKOM HAyKM KaK MOIIHOTO MHCTPYMEHTa IO3HaHHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaJKHEUIIIEH COCTABIISIONIEN KyIbTYPHI;

pa3BHUTHE HAYYHOU JTHO003HATETFHOCTH, MHTEpPECa K UCCIIEI0BATEIBCKOM IeATEeTbHOCTH;
5) bopmupoBaHus KyJIbTYpHI 37J0POBbSI K SMOITMOHATHHOTO OJIArOMOTyYHs:

OCO3HAaHUEC ICHHOCTH 0e30I1acHOr0 06pa3a JKU3HHU B COBPEMCHHOM TCXHOJIOTHICCKOM MHUPCE,
BAXXHOCTH IIpaBHII 0e30macHoro MMOBCACHUA Ha TPaHCIOPTE, Ha AOporax, € JJCKTPUICCKUM U
TCIIJIOBBIM O60py,Z[OBaHI/ICM B JOMAIIIHUX YCJIOBUAX;

c(hOpMUPOBAHHOCTH HaBBIKa pedIeKCHH, MPU3HAHUE CBOETO TMpaBa Ha OITHOKY M TAKOTO K€
npaBa y JIpyroro 4ejioBeKa;

6) TpyIOBOTO BOCIIUTAHUS:

7) akTUBHOE y4YacTHeE B PEIICHUU MTPAKTUYECKHX 3a]1a4 (B paMKax ceMbH, 00pa30oBaTeIbHOMN
OpraHW3alfi, HACEJIECHHOTO IyHKTAa, POIHOTO Kpas) TEXHOJIOTHYECKOH M COIMAIbHOU
HANPAaBIEHHOCTHU, TPEOYIOMIUX B TOM YUCIe U (PU3MUECKUX 3HAHUM;

MHTEpEC K MPaKTUYECKOMY M3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOM;
8) 9KOJIOTMYECKOTr0 BOCITUTAHUS:

OpUEHTalMsI Ha TpUMEHEHHE (U3MYECKUX 3HAHWM I8 pemieHus 3ajad B 00JacTd
OKpY’KaloIIe cpejipl, MIIaHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOYKHBIX IMOCJEICTBUI s
OKpYKaIoIleil Cpebl;

OCO3HAHME TI00ATFHOIO XapaKTepa SKOJIOTHYECKUX MPOoOIeM U IMyTel UX PeLIeHuUs;
9) amantanuy K U3MEHSIOIUMCS YCIIOBHUSM COLMANIBHON U PUPOTHON CPEJIBI:

NoTpeOHOCTh BO B3aUMOACWCTBUM TPU BBIOJHEHUHM HCCIEAOBAHMM M IPOEKTOB
(u3nueckoil HaNpaBICHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JPYTHX;

IMMOBBIIIICHNUC YPOBHA CBOEM KOMIETEHTHOCTH qCPpe3 MPAKTUUCCKYIO ACATCIBbHOCTD,

NOTpeOHOCT, B (POPMHUPOBAHUU HOBBIX 3HAaHUH, B TOM 4YHCIE (OPMYJIUPOBATH HJEH,
HOHSATHS, TUIIOTE3BI O (PU3NYECKUX 00BEKTaX U SBICHUSX;

OCO3HaHue 1e(PUIUTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEHN B 001acTh (DU3HKHY;

IJIaHUPOBAHUEC CBOCTO PA3BUTHA B HpI/I06peTeHI/II/I HOBBIX (I)I/I3I/I‘-ICCKI/IX 3HaHI/II>'I;



CTpeMJICHHE aHAJM3UPOBATh U BBIABIATH B3aUMOCBSI3M IPUPO/IBI, O0IIECTBA U SKOHOMHUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUN;

OLICHKA CBOMX JEWCTBUU C Yy4YeTOM BIHMSHHUS Ha OKPYKAIOIIYI0 CPEAy, BO3MOXKHBIX
ri100aIbLHBIX TTOCJIEACTBHIA.

153.6.3. B pe3ynbTare n3ydyeHus (pU3MKU Ha YPOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHUS Y
obOyugaromerocss  OyayT chOpMHUPOBaHBI METaNpPEAMETHBIE  PEe3yJbTaThl, BKJIIOYAIOIINE
[IO3HABaTEeJIbHbIE YHHMBEpCalbHbIe Yy4yeOHble JefcTBUS, KOMMYHHMKATHBHBIE YHHMBEpCAJbHbIE
y4eOHbIE ISHCTBUS, PETYIIATUBHBIC YHUBEPCAIBHbBIC yUeOHbIE ICHCTBUSI.

153.6.3.1. OBnasenue yHuBepcalbHBIMU Y4€OHBIMU TO3HABATEIEHBIMU JICHCTBUSMHU:
1) 6a3oBbIe JTOTHYECKUE JCHCTBUSA:
BBISIBJISATh M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU O0BEKTOB (SIBIICHUI);

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCHU(PUKAIIMKM, OCHOBAHUS I 000OIICHUS U
CpaBHEHUS,

BBIABJIITH 3daKOHOMCPHOCTH W IIPOTUBOPCUUA B PACCMATPUBACMBIX q)aKTaX, JaHHBbIX H
Ha6J'IIO,Z[CHI/ISIX, OTHOCAIIHUXCA K (1)I/I3I/I‘-ICCKI/IM SIBJICHHUAM,

BBIABJIATE TPUYUHHO-CICACTBCHHBIC CBA3W IIPU H3YUCHUH CbI/ISI/I'—IeCKI/IX SIBIICHUN H
nmponeccoB, MpOBOAWTL BbIBOABI C  HCHOJB30BAHHUEM  JACAYKTUBHBIX W  HWHAYKTHBHBIX
YMOSaKHIO‘IeHI/Ifl, BbIIBUTATh TUIIOTE3BI O B3AUMOCBA3AX (1)I/ISI/I‘ICCKI/IX BCJINYHH,

CaMOCTOSITENIFHO BBIOMpATh crocod pemieHus ydeOHoOW ¢(usnyeckol 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PEIICHHS, BHIOOpP HamOoJyee MOAXOJSIICTO C YUYETOM CaMOCTOSITEIFHO
BBIJICJIEHHBIX KPUTEPHUEB).

2) 6a30BBIC UCCEAOBATEIIBCKUE JCHCTBUSA:
UCIIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKIUI MHCTPYMEHT TIO3HAHHS,

MIPOBOAMUTH MO CaMOCTOSATEIbHO COCTABJICHHOMY IUIAHY OIBIT, HECJIOKHBIM (U3NYeCKuit
9KCHEPUMEHT, HEOOIBIIIOE UCCIIEJOBaHUE (PU3HMUECKOTO SBICHHUS;

OLICHHMBATh HA NPUMEHUMOCTb U JOCTOBEPHOCTh HMH(OpPMAIHIO, MOITYYEHHYIO B XOJ€
UCCIIEIOBAHMS WIH DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYyTHpPOBaTh 00OOIIEHHSI U BBIBOJBI TIO PE3yJIbTaTaM MPOBEICHHOTO
HAOIIO/ICHUS, OTBITA, UCCIICIOBAHNUS;

MIPOrHO3HPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (PU3NYECKUX IPOIIECCOB, a TaKKe
BBIJIBUTATh MPEATIOIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

3) pabora ¢ unbopmarueii:

NPUMEHATHh pa3IMyHble METO/bl, MHCTPYMEHThl W 3alpochl NpU IOHUCKE U oTOOope
nH(pOpMaLIUY WIH JaHHBIX C YYETOM MPEAJIOKEHHOM yueOHoH pu3nueckoil 3a1auu;

aHAJM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO PA3TUYHBIX BUIOB
1 (hopM Ipe/ICTaBICHHUS;



CaMOCTOSITENIFHO BBIOMpaTh ONTUMAaNbHYI0 (OpMY TMpejacTaBlIeHUs HHPOpMALUU U
WUTIOCTPUPOBATH PEIIaeMble 33J]aul HECIOXKHBIMU CXeMaMH, AuarpaMMaMH, WHOW rpadukoil u
UX KOMOUHAIMSIMHU.

153.6.3.2. OBnageHue yHUBEpCaIbHBIMU yU€OHBIMU KOMMYHUKATUBHBIMU JAEHCTBUSMHU:
1) obuienwue:

B XOJIe 00CY>KJIeHHsI YueOHOTO MaTepuraia, pe3yabTaToB JabopaTOPHBIX pabOT U MPOEKTOB
3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMbl U BBICKA3bIBATh WJCH, HAllCTICHHBIC Ha
peleHue 3aauu 1 moaepKanne 01aroKenaTelbHOCTH OOIIEHS,

COTIOCTABJISATH CBOM CYXKJICHUS C CYKJIECHUSIMU IPYTUX YUYACTHUKOB TUAIOTra, 0OHAPYKUBATh
pa3Iu4mue U CXOJICTBO MO3UIIUH;

BBIPAKATh CBOKO TOUKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

myOJIMYHO NPECTABISTh PE3YJIbTAaThl BBINOJIHEHHOTO (PM3UYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBaHMS, TIPOCKTA).

2) coBMeCTHas JCSITEIBHOCTD (COTPYAHUYECTRBO):

MOHUMAaTh U HCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON M MHIMBHIYaJbHONH paboTHI MpH
pelIeHnH KOHKPETHON (U3NYECKOM MpoOIeMbl;

MPUHUMATh LEJIM COBMECTHOM JE€ATETbHOCTH, OPTraHU30BBIBATh JACHCTBUS IO €€
JOCTHKEHUIO: PacCIpeeNsiTh PO, 00CYKIaTh MPOLIECCHl U PE3yJIbTaThl COBMECTHOM paboThI,
0000111aTh MHEHHS HECKOJIBKUX YEJIOBEK;

BBIIIOJIHATE CBOIO YacCTh pa6OTH, AOCTHUTrass KAa4CCTBCHHOI'O pE3yJjibTaTa II0 CBOEMY
HaITpaBJICHUIO U KOOPJAUHHPYS CBOU JEHUCTBHS C APYIruMHA 4JICHAMH KOMaH/IbI;

OLICHHWBATh Ka4€CTBO CBOCTO BKJIaJga B 061]_[1/1171 MMPOAYKT IO KPHUTCPUAM, CaMOCTOATCIIBHO
C(I)OpMy.HI/IpOBaHHBIM Y4aCTHUKaMH BSaHMO,[[CfICTBI/IH.

153.6.3.3. OBnageHue yHUBEpCaIbHBIMU YU€OHBIMU PETYJIATUBHBIMU JIEHCTBUSMU:
1) camoopranu3zanus:

BBISIBJISITH NIPOOJIEMBbI B JKU3HEHHBIX U YYEOHBIX CHUTYyalMsX, TPeOYIOIIMX ISl peleHUs
(bu3NYecKUX 3HaHUMH;

OPUEHTHPOBATHCS B PA3NIMYHBIX MOAXOJaX TMPHUHATHS pelleHud (MHAUBUAYaIbHOE,
IPUHATHE PELIEHUS B TPYIIE, IPUHATHE PELIEHUI IPYIION);

CaMOCTOSITEIbHO COCTaBIIATh AJITOPUTM pEIIeHUs (PU3NYECKOW 3aJadd WiId TUIaHa
UCCIICIOBAaHMSI C YYETOM HMEIOIIUXCS PECYypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHUPOBATH MpeIjIaraeéMble BApUAHTHI PEIICHUN;

IIPOBOJIUTH BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.
2) CaMOKOHTPOJIb!

JaBaTb OUCHKY CUTyalluu U NpCAjiaraTh IjiaH €€ U3SMCHCHU A,



OOBSICHATh NMPUYUHBI JOCTMXKEHUS (HEOCTMIKEHUS) Pe3ysbTaTOB JEATENbHOCTH, JaBaThb
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBHI B ACSITENHHOCTH (B TOM YHCIE B XOJ BBIMOTHEHHs (HHU3HUECKOTO
WCCTIEZIOBAaHUSl WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBIIUXCS CHUTYAIIHUH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUSIM.
3) SMOITMOHAJIbHBIA MHTEJUICKT:

CTaBUTH ce0sl Ha MECTO JIPYroro 4esioBeKa B XO€ CIIopa WM JUCKYCCHM Ha HAYYHYIO TEMY,
HOHUMAaTh MOTHBBI, HAMEPEHHSI U JIOTUKY JIPYTOro.

4) npunsTHe cedsl U JPYTUX:

MpHU3HABATh CBOE MPABO Ha OMIMOKY MPH pelieHr: (PU3NUeCKHX 3a7a4 WINA B YTBEPKIACHUIX
Ha HAy4YHbIE€ TEMbI U TAKOE K€ MPaBO JPYroro.

153.6.4. I[IpenmeTHbIe pe3yabTaThl OCBOSHHS ITPOrpaMMBbI 10 Gu3uKe (0a30BbIil YPOBEHbD).

153.6.4.1. [IpenmeTHbIE pe3yabTaThl OCBOCHHSI TPOrPaMMBI 110 (PU3UKE K KOHILY O0yUEHUS B
7 Kiacce:

[MpenMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh COPMHUPOBAHHOCTH Y
o0yyaromuxcs yMEeHUH:

HUCITIOJIB30BATh ITOHATHUA: (l)I/ISI/I‘IeCKI/Ie U XUMHNYCECKHUE ABJICHUS, Ha6J'IIO)IeHI/Ie, OKCIICPUMCHT,
MOJIeJIb, TUTIOTE3a, CAUHUIIBI (PU3MYECKHX BEIHYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSHUS
BeIleCTBAa (TBEPIOE, JKHUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TPSMOJMHEWHOE), TpPaeKTOpHs, pPaBHOJCHCTBYIOIIAs Cuil, aedopMarus
(ympyrasi, mimacTudeckas ), HeB€COMOCTh, COOOIIAIOIITHECS COCY/IBI;

pasnuuath sBiIeHUS (nuddy3us, TEIIOBOE BMKEHUE YACTHUI] BEIIECTBA, PaBHOMEPHOE
JBIDKEHUE, HEPaBHOMEPHOE JIBIKCHHE, MHEPITHS, B3aUMOJICHCTBHE TEJl, pPABHOBECHE TBEPIBIX TEIl
C 3aKpEIUICHHOM OChIO BpallleHUs], IEpeiaya IaBJIeHUs TBEPAbIMU TEIAMMU, )KUAKOCTSIMU U Ta3aMHu,
atMocdepHOe JaBieHre, INIaBaHUe TeJl, MPEBPAIEHUS MEXaHUIECKON YHEPTHH) TT0 OMMCAHUIO UX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX TaHHOE (pU3MUecKoe SBICHHE;

pacrno3HaBaTh NPOSBICHUE U3YUEHHBIX (U3NYECKUX SIBJICHUN B OKPY>KaIOIIEM MHUpPE, B TOM
yucie (QU3NUecKue SBJICHUS B MPUPOJE: NMPUMEPHl IBMKEHUS C Pa3IUYHBIMH CKOPOCTSMH B
JKUBOM W HEXUBOM NPUPOJAE, NECUCTBUE CWIBI TPEHUS B IPUPOJAE U TEXHHUKE, BIIUSHUE
aTMOC(EepHOTO JIaBJICHUS Ha )KUBOI OpraHU3M, IJIaBaHHUE PBIO, phIUaru B TEJI€ YeI0BEKa, IPU ITOM
MEPEeBOIUTH MPAKTHUECKYIO 3a7]auy B Y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU)
(u3NYEeCKUX SIBICHUI;

ONUCHIBATh M3y4YEHHBIE CBOMCTBA Tel W (U3NYECKUE SIBICHUS, UCIOJIB3YS (U3NUECKUE
BEJIMYMHBI (Macca, 00beM, MJIOTHOCTh BELIECTBA, BPEMsl, ITyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHIIA
yIPYroCTH, CHJIA TAXKECTH, BEC TeNa, CUJIa TPEHUs, AaBIeHHUE (TBEPJOro Tela, XKUJIKOCTH, ras3a),
BBITJIKMBAIOIAsl CHJIa, MeXaHUYeckas padoTa, MOIIHOCTb, IJIEUYO CHJIbI, MOMEHT CHIIBI,
K03((HULIMEHT MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KUHETHYECKasl U MOTEHIIMAIbHAs SHEPTUs ), IpU
OTMCaHUU MPABUIBHO TPAKTOBATh PU3NUECKUI CMBICI UCTIOIb3YEMBIX BEJTMUUH, UX 0003HAUEHUS
U €IMHULBI (PU3NUYECKUX BEIMYMH, HAXOAUTH (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DPU3HUYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYUMHAMHU, CTPOUTH IpaUKH M3YyUEHHBIX 3aBHCUMOCTEH (DU3MYECKHX



BCJINYHH,

XapaKTEPpHU30BaTh CBOHCTBA TECII, q)HSquCKl/Ie SABJICHUSA W NPOUCCCHI, UCIIOJb3Ys IMpaBHJia
CIIOKEHHsI CHII (BJIOJIb OAHOM MpsMOii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, IpaBHIIo
paBHOBecHs pbryara (670ka), "30710TO€ TTPaBUII0" MEXaHUKH, 3aKOH COXPAHCHHS MEXaHHYECKOM
SHEPruMW, TMpPH OSTOM JaBaTh CIOBECHYIO (OPMYIHpPOBKY 3aKOHa U 3alUCBIBATh €ro
MaTEMaTHYCCKOC BBIPAKCHHE,

OOBSICHATH (PUBNYECKUE SIBICHUS, MIPOIIECCHl U CBOWCTBA T€JN, B TOM YUCIIE U B KOHTEKCTE
CUTyaIi MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTEPa: BBIABIISITH IPUINHHO-CIIEACTBEHHBIE CBSI3H,
CTPOUTH 00BsICHEHHE U3 | - 2 TOTUYECKUX IIATOB C MCIOJIb30BaHUEM | - 2 M3yUeHHBIX CBOMCTBA
(bu3nvecKux SBIECHUHN, QU3NIECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

peliaTh pacyeTHbIe 3aa4n B 1 - 2 MeHCTBUS, UCMIONB3Ys 3aKOHBI M (HOPMYJIBI, CBS3BIBAIOIIINE
(bu3mvecKkre BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJadd 3alHMCHIBATh KPAaTKOE YCIOBHUE,
MOJICTABIATh (PU3UYECKHE BETUYUHEI B (POPMYJIIBI U MPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JAaHHBIE, HEOOXOJAMMBIC [UIsl pEIIeHUs 3a7ad, OICHWBATh PEATMCTHYHOCTH TIOJYyYCHHOU
(u3HUeCKOil BEIUYNHBL;

pacrno3HaBaTh IpOo0JIEMbl, KOTOPbIE MOXHO PEUIUTh MPHU MOMOIIM (GU3UYECKUX METOJIOB, B
ONMCAaHNUU HCCIIEJJOBAHMSI BBIACIATH IPOBEPSIEMOE NPEAINOJNOKEHNE (TUIOTE3Y), pa3iaudarbh U
WHTEPIPETUPOBATh TOJYYEHHBIN pe3ysbTaT, HAaXOAUTh OMIMOKM B XOJ€ OIbITa, MPOBOJUTH
BBIBOJIBI I10 €70 PE3YJILTATAM,;

IIPOBOAMTD OMBITHI IO HAOIIOJECHUIO (PU3NYECKUX SBICHUM WM (U3NUECKUX CBOMCTB TEN:
(dopMyIHpOBaTh MPOBEPSEMBbIE IPEINOJIOKEHUS, COOMpaTh YCTAHOBKY H3 NPEASIOKEHHOTO
000pyI0BaHus, 3aMUCHIBATh XOJ1 ONbITa U (DOPMYITHPOBATH BHIBOJBL;

BBIMOJIHATh TPSMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHHM, Macchl Tejla, o0bema, CHIIbI U
TEMIEPATYPhI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aUCHIBATH MOKA3aHUS
npuOOPOB C YUETOM 33JJaHHOM aOCOMIOTHOM MOTrPEUTHOCTH U3MEPEHUH;

MIPOBOAMTH HCCJEIOBAaHUE 3aBUCUMOCTH OJHOM (U3NYECKON BEJIMYMHBI OT JPYrod ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHMH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBUXKYILEroCs Tela OT
BPEMEHH [IBIKEHHS TeNla, CUJIbl TPEHMsI CKOJBKEHHUS OT Beca Teia, KayecTBa 0O0pabOTKU
IIOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHIIbI TPEHMS OT IIIOLIAIU COIPUKOCHOBEHHS TEN, CUIIbI
YOPYTOCTH OT YAJIMHEHUS IPYKUHBI, BBITAIKUBAIOIIEH CUITBI OT 00beMa NOrpyKEHHON YacTH Tela
U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT INIyOHWHBI, HA KOTOPYIO
MOTPY>KEHO TEJIO, YCIOBUH MJIaBaHUs TeJl, yCIOBUI paBHOBECHS pblyara v 0JIOKOB, y4acTBOBATh B
IUITAHUPOBAHUU y4EOHOTO UCCIIEJOBaHUS, COOUPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHHUS, CIIEays
MPEeNJIOKEHHOMY IUIaHy, (PUKCHpOBaTh pe3yibTaThl IMOIYYEHHOM 3aBUCHMOCTH (DU3MUECKHX
BEJIMYMH B BHJE MNPEUIOKEHHBIX TaONMIl U TpadHKOB, MPOBOAUTH BHIBOJBI 1O pe3yJbTaTaM
HCCIIEI0BaHUS;

MIPOBOJIUTH KOCBEHHBIE N3MEPEHUs (PU3NUECKUX BEIUYHMH (IUIOTHOCTh BEIECTBA KUAKOCTH
W TBEPAOrO Tela, CUila TPEHUS CKOJIBKEHMs, HAaBJICHUE BO3AYyXa, BBITAJKHMBAIONIAs CHIIA,
JIeMCTBYIOIAs Ha TIOrPY>KEHHOE B )KUJKOCTb TEJO0, KOA((UIIMEHT MOJIE3HOT0 JEHCTBUS MPOCTHIX
MEXaHHU3MOB), CJeIysl MPEeVIOKEHHON HHCTPYKIMHU: MPU BBINOJIHEHUHM W3MEpPEHUN coOupath
JKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYMCIIATH 3HAYECHUE UCKOMOM BEJINYMHBIL;

co0IIr01aTh MpaBUiIa TEXHUKH O€3011acCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000PYI0BaHHUEM;

MMETb NPEJICTaBICHNE O PUHIIUIIAX JeHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, JMHAMOMETP, COOOIIAIOLINECS COCYAbl, OapoMeTp, pbluar, MOJABMXKHBIA U



HEIIOIBMKHBIH 6J'IOK, HaKJIOHHas IIJIOCKOCTh,

XapaKTepU30BaTh MPUHIIMIIBI AEHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C
UCIIOJB30BAHUEM HUX ONHUCaHMWS (B TOM 4MCIE: NOJUIMIIHMKH, YCTPOMCTBO BOJONPOBOJA,
TUIPaBIMYECKUN Tpecc, MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeoMeTp), HCIOJb3Ys
3HaHUS O CBOMCTBaxX (HU3MUECKUX SBJICHUH M HeoOXoAWMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NOPUBOANUTH TNpHUMEpHl  (HAXOAWUTh HHGOPMAIMIO O NpPUMEpax) MPAKTUUYECKOro
WCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOW KM3HU JUIsl oOecrieueHus 0e30MacHOCTH
npu oOpalieHuu ¢ NpubopaMM M TEXHUYECKUMM YCTPOHMCTBAMM, COXpPAHEHHs 37I0POBbS U
cOOII0ACHHSI HOPM SKOJIOTMUYECKOro OBE/IEHUS B OKPYXKarolleH cpene;

OCYIIECTBIISATH OTOOP UCTOYHUKOB MHPOpMaluu B IHTEepHETE B COOTBETCTBUU C 33JaHHBIM
MOUCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAHUHW W TyTEM CPaBHEHUS Pa3IMYHbBIX
UCTOYHUKOB BBIJCIATh HHPOPMAINIO, KOTOpas SIBISETCS MPOTHBOPEYMBOU WM MOXKET OBITh
HEJI0CTOBEPHO;

UCTOJIb30BaTh TPU BBIIOJHEHUU YYEOHBIX 3aJaHUi HAyYHO-TOMYJSIPHYIO JHUTEpaTypy
(u3nueckoro cojepxaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu WHTepHeT, BianeTh
npueMaMM KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHMs WHGOpPMAMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3JlaBaThb COOCTBEHHBIE KpaTKHE NMHUCHbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2 - 3
WCTOYHUKOB HMH(OpPMAIMK, B TOM 4YHCIE MNyOJIMYHO NPOBOAUTH KpaTKUe COOOIIEHUS O
pe3yibTaTax MpPOEKTOB MM YYEOHBIX MCCIEIOBaHUN, MpPHU 3TOM TIPAaMOTHO HMCIIOJIB30BaTh
M3Yy4YEeHHbIN MOHATUHHBINA annapat Kypca (GU3MKH, COIPOBOXK/IaTh BBICTYIUICHHUE IPE3EHTALIUEH;

IpU BBIIIOJIHCHUN y‘{e6HLIX IMPOCKTOB U I/ICCHe)IOBaHI/Iﬁ pacnupeaciiaTb 00513aHHOCTH B
T'pynre€ B COOTBETCTBHUHU C ITIOCTABJICHHBIMU 3aa4aMM, CJIICANUTE 3a BBIIOJTHCHUEM I1JIaHa HeﬁCTBHfI,
OLICHUBATb COOCTBEHHBIHM BKJIaA B MACATCIIBHOCTH TI'PYIIIbI, BBICTPAWBATH KOMMYHUKATUBHOC
BSaI/IMO)IeI\/’ICTBI/Ie, YUUThIBAsA MHCHUEC OKPYXKAIOIIUX.

153.6.4.2. IIpenmeTHbIe pe3ybTaThl OCBOCHUS MIPOrpPaMMBbI 10 (pU3HKe K KOHILY 0OydeHUs B
8 kiacce:

[IpenmerHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPakaTh c(hOPMHUPOBAHHOCTH y
00y4aromuxcsi yMeHu:

UCIIOJIb30BaTh TOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBM)KEHHME aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BELIECTBA, KPUCTANINYECKUE U aMOP(HBIE TeNa, HACHIILEHHBIN
Y HEHACBIIIEHHBIN Iap, BJIAXHOCTb BO31yXa, TEMIIEPATypa, BHYTPEHHSS DHEPIHs, TEIIOBON
JIBUTATENb, SJIEMEHTAPHBIM JJIEKTPUYECKUM 3apsj, DJIEKTPUYECKOE II0Jie, IPOBOJAHUKNA U
JUDJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;

pa3nuuath sBIEHUS (TEIJIOBOE paclIMpeHHe M CKaThe, TeIlonepeaaya, TemIoBoe
paBHOBECHE, CMAauMBaHUE, KalWJUIAPHBIE SIBICHUSA, WCIApEHHME, KOHJEHCAlWs, IUIABIEHUE,
KpucTanau3auus (OTBeplieBaHKE), KHUIIEHHE, Terlonepenaya (TerIonpoBOIHOCTb, KOHBEKIINS,
U3JIy4YEHHUE), FJIEKTpHU3alMs Tell, B3aUMOJCHCTBHE 3apsioB, JEHCTBUS AIIEKTPUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aMMOJIeIICTBIE MarHUTOB, IeHCTBUE MAarHUTHOTO T0JIsS Ha MMPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIHMs) MO OMMCAaHUIO MX XapaKTepHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAaHHOE (PU3NUYECKOE SBIICHUE;

pacnio3HaBaTh NPOSABJICHUC N3YUCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI B OKpYyZKarouemM MUpe, B TOM



qucie GU3NUecKue sSBJICHUS B IPUPOJE: MOBEPXHOCTHOE HATSDKEHUE M KallWIIISIPHBIC SIBIICHUS B
IIPUPOJIE, KPUCTAJIIBI B IIpUpoje, nznydeHue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3BL,
o0pa3oBaHHUe pOChl, TyMaHa, UHesl, CHEra, JIEKTpUUYECKHEe ABJICHHS B aTMoc(hepe, HIeKTPUIECTBO
KUBBIX OpPraHM3MOB, MarHUTHOE MoJie 3eMJiu, Apel( MOII0COB, POJIb MATHUTHOIO MO JJIs
KHU3HHU Ha 3emiie, MOJISIPHOE CUSTHHE, PU 3TOM MEepEeBOIUTH MPAKTUYECKYIO 33/a4y B y4eOHYIO,
BBIJIETISITh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUYECKUX SBIICHUI;

OIUCHIBATh M3YYECHHBIE CBOWCTBA TN M (DU3MYECKHE SBJICHUS, UCHOJB3Yys (U3NYECKHE
BEJIMUMHBI (TeMIepaTypa, BHyTPEHHSS SHEPIUsl, KOJIMYECTBO TEIUIOTHI, yAeIbHas TEII0EMKOCTh
BEIIeCTBA, YyJAeIbHAas TEIUIOTAa IUIABJICHMS, yJelbHas TeIIoTa NapooOpa3oBaHMs, YJeJIbHAs
TEIUIOTa CrOpaHusl TOIJIMBA, KOA(Q(ULIMEHT IMOJIE3HOTO JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTENIbHAS BIAXHOCTb BO31yXa, D3JEKTPUUECKUH 3apsl, CHJIAa TOKa, D3JIEKTPUUECKOe
HalpspKeHHe, CONPOTUBJIEHHE NPOBOAHMKA, Y/IEIbHOE COINPOTHBIEHHE BelleCTBa, paboTa u
MOITHOCTb 3JIEKTPUYECKOTO TOKa), IMPH OMUCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKHNA CMBICI
WCIIOJIb3YEMBIX BEJIMYUH, 0003HAYEHUSI U €TMHUIBI (U3NYECKUX BEIMUMH, HAXOIUTh (POPMYJIBL,
CBSI3bIBAIOIME JIAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEJINYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKHUE SBJICHUS M MPOILECCHI, UCTIONb3Ysl OCHOBHBIE
TIOJIOXKCHU A MOJ'IGKyJ'ISIpHO-KHHCTPI‘-ICCKOfI TECOpHUHN CTPOCHUSA BCUICCTBA, MPHUHIUII CYIICPIIO3UIIUU
nojei (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH OMma Jis ydyacTKa IelH,
3akoH J[xoyns-JleHia, 3aKk0OH cOXpaHEHUsS! YHEPTHH, MIPU 3TOM yMEThb (POPMYIUPOBATH 3aKOH U
3aMMChIBATh €70 MATEMATUYECKOE BHIPAIKEHUE;

OOBSACHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA T€J, B TOM YHCJIE U B KOHTEKCTE CUTyaluil
[IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IIPUYUHHO-CIICICTBEHHBIE CBA3U, CTPOUTH
oObsicHeHHe U3 1 - 2 JIOrMyYecKkuMx IIaroB C HCHOJb30BaHHWEM | - 2 H3yUeHHBIX CBOMCTBA
(bu3nYecKuX sIBICHUH, (PU3NUECKUX 3aKOHOB MITH 3aKOHOMEPHOCTEHH;

pelaTh pacyeTHbIE 3a/1auM B 2 - 3 IeHCTBUS, UCIIOJIB3YS 3aKOHBI U (HOPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckue BETUYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHUS 3aJlaud 3aIllMCBhIBaTh KPaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JIaHHBIX IS pELIeHUs 3aJadyd, BBIOUpATh 3aKOHbI U (HOPMYIIHI,
HEOOXOMMbIE JJIsi €€ peIlleHUs, NMPOBOAUTh PacyeThl W CPAaBHUBATh IOJYYEHHOE 3HAUYECHUE
(u3nyecKoil BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacnno3HaBaTb HpO6JICMBI, KOTOPBIC MOXXHO PCHINTH HpPU IMOMOMIN (I)I/I3I/I‘{CCKI/IX METO/JOB,
HCIIOJIB3Ys ONHUCAHUEC HUCCICAOBAHUA, BBIACIIATH IPOBCPACMOEC MPCAINOIO0XKECHUC, OLCHUBATH
IMPAaBUJIBHOCTH MMOPAAKA MPOBCACHUA UCCIICAOBAHUS, IIPOBOJAUTL BBIBOIBI;

MIPOBOAMTDH ONBITHI 1O HAOMIOAEHUIO (GU3UYECKUX SIBICHUN WM (PU3MUECKUX CBOMCTB Tem
(kanWJuUIApHBIE SBIICHMS, 3aBUCHUMOCTH JaBJICHHMS BO3/AyXa OT €ro oObema, TeMIlepaTyphl,
CKOPOCTH TIpoOllecca OCTBIBAaHUSI M HarpeBaHUs MpH U3IYyYEHHUH OT I[BeTa H3Iydarouei
(mormnomaronieil) MOBEPXHOCTH, CKOPOCTh MCIAPEHHUS BOJBl OT TEMIIEPATYphl KHJIKOCTH U
IUIOUIaI €€ TOBEPXHOCTH, JJEKTPHU3alUs Tel M B3aUMOJEWUCTBUE DBJIEKTPUUYECKUX 3apsioB,
B3aMMOJEICTBUE IIOCTOSHHBIX MAarHMTOB, BU3yaJIM3allisl MAarHUTHBIX TIOJIEW MOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOTO MOJII Ha MPOBOJAHHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHura,
CBOWCTBA  3JEKTPOJBUTATENs  MOCTOSHHOTO  ToKa):  (OpPMYJIHpOBaTh  IpOBEpsieMble
MIPEINOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHNUs, ONIMCHIBAThH XO/T OTIBITA
¥ pOpMyJIHPOBAThH BHIBOJIBI,

BBITIOJTHSITH TIPSIMBIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTEIHHON BIAKHOCTH BO3/yXa, CUJIBI
TOKA, HAMIPSDKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX TPUOOPOB U AJATYMKOB (PU3NUECKUX BETUYHH,
CpPaBHUBATH PE3YJIbTAThl H3MEPEHUH C YUETOM 3aJJaHHON aOCOTIOTHON MOTPEITHOCTH;



NPOBOJUTH HCCIIEJIOBAHUE 3aBHCHUMOCTU OJHOM (PU3UYECKOM BEIMYMHBI OT JPYrod C
WCIIOJIb30BAHNEM MPSAMBIX U3MEPEHHH (3aBUCHMOCTb COMPOTHUBIICHUS IPOBOIHUKA OT €0 JJIUHBI,
IUIOLIAU IIONEPEYHOrO0 CEYECHUS U YIEIbHOIO COIPOTHUBIICHMS BEIIECTBA IIPOBOJHUKA, CHUJIBI
TOKa, WIyLIEr0 4Yepe3 IMPOBOJHMK, OT HANpsSOKEHUS Ha TMPOBOJHUKE, MCCIEIOBAaHUE
NIOCJIEA0BATENBHOIO U MAPAJUIENBHOIO COEAUHEHHH TPOBOJHUKOB): IIJIJAHUPOBATh UCCIIEN0BaHUE,
coOupaTh YCTaHOBKY U BBINOJHATh U3MEPEHUs, CeNysl MPeNoKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3yabTaThl MOJTYYEHHOW 3aBUCHMOCTH B BHJE TaONMUI M Tpa(HKOB, MPOBOJUTH BHIBOABI MO
pe3yapTaTaM UCCIEI0BAHMS;

MNpOBOAUTL KOCBCHHBLIC U3MCPCHUSA (I)I/I3I/I‘-ICCKI/IX BCJIIMYMH (y,[[eJ'IBHaH TCIINIIOEMKOCTD
BCIICCTBA, COIIPOTHUBJIICHUC IIPOBOJHUKA, pa60Ta U  MOIOHOCTb OJJCKTPHYCCKOIO TOKa)Z
IJIaHUPOBATh HU3MCPCHMUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYKO YCTAHOBKY, CIICAYA HpCHHO)KCHHOﬁ
UHCTPYKIHU, U BBIYUCIATH 3HAYCHNUE BCIIMUUHBI,

co0JIr01aTh MpaBUIIa TEXHUKU 0€30MTaCHOCTH MPU paboTe ¢ 1abopaTOpHBIM 000PYA0BAaHHEM;

XapaKTepU30BaTh MPUHIIMIIBI AEHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C
MCIIOJIb30BAaHUEM HMX ONHUCAHUSA (B TOM YHUCIIE: CUCTEMA OTOIUIEHHs JOMOB, TUTPOMETP, MapoBast
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUECKON SHEPIuH, 3JIEKTPOOCBETHTEIbHBIE
npuOOpbI, HarpeBaTeNbHBIE 3JIEKTPONPHOOPHI (IPUMEPHI), DIEKTPUUYECKHE NPEIOXpPaHUTENH,
JIEKTPOMArHuT, AJIEKTPOJIBUraTeNlb IOCTOSHHOIO TOKA), MCIOJNb3ysl 3HAHUS O CBOMCTBAxX
(u3NYeCKUX SIBICHUHN U HEOOX0IUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPHUTENbHBIE TPUOOPHI [0 CXeMaM U
CXEMaTUYHBIM PUCYHKAM (KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIH
BHYTPEHHEI0 CropaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl SJIEKTPUYECKUX Leneil ¢
[IOCJIEIOBATEIbHBIM UM IIapajuIC]IbHBIM  COCIMHEHHMEM DJIEMEHTOB, pas3jivyas yCJIOBHbIE
0003HaYEeHUSI PJIEMEHTOB AJIEKTPUUECKUX LETeH;

NOPUBOANUTH TNpHUMEpHl  (HAXOAWUTH HHGOPMAIMIO O TpPUMEpPax) MPAKTHUYECKOrOo
WCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOW KU3HHU JUIsl oOecrieueHus 0e30MacHOCTH
npu oOpalieHuu ¢ NpubopaMM M TEXHUYECKUMM YCTPOHMCTBAMM, COXpPAHEHHs 37I0pOBbS U
cOOI0ACHHSI HOPM SKOJIOTMUYECKOr0 IOBE/IEHUS B OKpYXKarolleH cpene;

OCYHICCTBJIIATL ITOUCK HH(bOpMaHHH (I)I/I3I/I"ICCKOF0 COACpIKaHUA B I/IHTepHCTC, Ha OCHOBC
UMCHOIIUXCs 3HAHWUMN 1 IyTEM CPAaBHCHUA JOIMMOJIHUTCIIBHBIX HCTOYHUKOB BBIJICIATH I/IH(l)OpMaI_[I/II-O,
KOTOpas sABJISACTCA HpOTHBOpC‘lI/IBOﬁ WA MOYKET OBITh HCHOCTOBCpHOﬁ;

UCIOJIb30BaTh NPH BBINOJHEHUM YYEOHBIX 3aJaHUNl HAyYHO-IOMYJISIPHYIO JIUTEPATYpy
(u3MYecKoro conep)kaHus, CIpPaBOYHbIE MaTepualibl, pecypchl ceTu MHTepHeT, BnaaeTh
IprUeMaMH KOHCIIEKTHPOBAHMs TEKCTa, IMpeoOpa3oBaHHs HMH(POpPMAMM W3 OJHOW 3HAKOBOU
CUCTEMBI B IpYTYIO;

cO3/1aBaTb COOCTBEHHbIE IMCBbMEHHBIE M KpaTKHe YCTHblE COooOILIeHus, 0000mmas
UH(POPMALIMIO U3 HECKOJIBKUX HMCTOYHUKOB, B TOM YHCIE MyOIMYHO MPEICTABIATH PE3yJIbTaThl
MPOEKTHOW WIIM HCCIIENOBATEIbCKON JEATENBHOCTH, TPH D3TOM TPaMOTHO HWCIOJIH30BATh
U3y4YeHHbII MOHATUHHBIN anmapart Kypca pU3HKH, CONPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIHEH;

MPU  BBIMOJHEHUU YYEOHBIX TPOEKTOB U HCCICIOBAHUN (U3HUECKUX IPOIIECCOB
pacnpenensTh 00sS3aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/la4aMH, CIEIUTH 3a
BBITIOJITHEHHEM IIJIaHA JICUCTBUH M KOPPEKTHUPOBATh €ro, OICHWBATh COOCTBEHHBIM BKJIAJa B
JeSATEeIbHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJIEHCTBUE, MPOSIBIISASI TOTOBHOCTh
paspemniaTh KOH()IUKTHI.



153.6.4.3. IIpeameTHbIe pe3ybTaThl OCBOCHUS MIPOrPaMMBbI 110 (pU3HKe K KOHILY 0OydeHUs B
9 kiacce:

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPakaTh c(hOpMHUPOBAHHOCTH y
00y4aromuxcsi yMeHu:

UCIIONIB30BaTh IOHATHS: CHCTEMa OTCYeTa, MaTepuaibHas TOYKa, TPaeKTOpHs,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO JIBIXKEHUS, nedopManus (ynpyras, IuiacTudeckas), TpeHue,
LIEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTb M MEperpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEP/I0€ TEJO, HEHTP TSHKECTH TBEPJAOIO Tela, paBHOBECUE, MEXaHWYECKUE KOIeOaHusl U BOJIHBI,
3BYK, HH(PA3BYK U YJIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTb, CIIEKTPhI MCIYCKaHUs U IMOIJIONIeHus, anbda-, 6eTa- u
raMMma-u3JIy4eHus, U30TOIIbI, SACPHAs DHEPreTUKA;

pa3nuuath sBI€HHUS (paBHOMEpPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHHE, CBOOOTHOE Ta/ICHUE TeJ, PABHOMEPHOE ABMKECHUE
110 OKPY)KHOCTI/I, BSaHMOHeﬁCTBHe TECII, peaKTI/IBHOG JABHXXCHUEC, KO.]'IG63T€J'IBHO€ IBHUXKCHUEC
(3aTyxarolie u BhIHYKJCHHbIE KOJIeOaHUs), pe30HAHC, BOTHOBOE JIBIXKEHHUE, OTPAKEHUE 3BYKa,
MPSAMOJIMHEIHOE PacIpOCTpaHEHUE, OTPAKECHHUE W TPEIIOMIICHHE CBETa, TOJHOE BHYTPCHHEE
OTpaXKCHHE CBETa, Pa3liOKeHHE Oeloro CBeTa B CIEKTP M CIOKEHHE CIEKTPajIbHBIX I[BETOB,
zmcnepcm[ CBE€Ta, CCTCCTBCHHAs pa}lHoaKTI/IBHOCTB, BO3HHUKHOBCHHC HHHGﬁ‘—I&TOFO CHGKTpa
U3Iy4YeHUs ) 110 OMUCAHHUIO X XapPaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
JTaHHOE (PU3HUECKOE SBIICHHE;

pacrio3HaBaTh MPOSBICHUE U3YyUEHHBIX (PU3MUECKUX SBJICHUN B OKpPY’KAIOIIEM MUpE (B TOM
ymciie (pU3nuecKue SBIICHUS B MPHUPOJE: NMPWIMBBI U OTIUBBI, IBHWXKeHHE MiaHeT CoyiHedHOU
CUCTEMBI, DPEAKTUBHOE [BW)KCHHUE O>XUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMJIETPSCEHHE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 3X0, IIBETA TEJI, ONITUYECKHE SBJICHUS B IPUPOJIE,
Ouosiornyeckoe JEeHCTBHE BHUIMMOIO, YJIbTPa(HOIETOBOIO M PEHTITEHOBCKOTO W3IIyYeHHH,
€CTECTBEHHbIN PaInOAKTUBHBIN POH, KOCMUYECKHE JIy4YH, PaJAMOAKTUBHOE U3TyYeHHE IPUPOTHBIX
MHUHEpAJIOB, JeMCTBUE pAJAMOAKTHBHBIX H3IyYEHUH Ha OpraHu3M 4YeJOBeKa), MpPHU 3HTOM
MEPEBOIUTH MPAKTHUECKYIO 3aj]auy B Y4eOHYIO, BBIIEIATh CyIIECTBEHHbIE CBOMCTBA (IPU3HAKU)
(u3NYEeCKUX SIBICHUI;

ONUCHIBATh M3y4YEHHBIE CBOMCTBA Tel W (U3NYECKUE SIBICHUS, UCHOJIB3YS (U3NUECKUE
BEJIMYMHBI (CPEeIHASA U MTHOBEHHAsI CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE,
nepeMeleHue, MyTh, yIriIoBasi CKOPOCTb, CHJIa TPEHUS, CUJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TaJeHMsI, BEC TeJla, MMIYJIbC TeJla, MMITYJIbC CHJIbI, MEXaHHuYeckas paboTa u
MOIIHOCTb, HOTE€HI[MAIbHAS SHEPT U TeJla, MOIHATOTO HaJl TOBEPXHOCTHIO 3€MJIH, TOTEHIMAIbHAS
SHEPIrus CXKATOM MPY>KUHBI, KUHETUUYECKAsl SHEPTHs, MOJIHAsI MEXaHUYECKasl SHEPrus, IEpUos U
yacToTa KojeOaHui, JUIMHA BOJHBL, TPOMKOCTH 3BYKa U BBICOTAa TOHA, CKOPOCTh CBETA, IOKA3aTelb
IPEIOMIIEHUS CPE/Ibl), IPU ONMCAHUH MPABUIIBHO TPAKTOBATH (PU3MUYECKHUI CMBICIT HCIIOIB3YEMBIX
BEJIMYMH, 0003HAUYEHHUS U €AMHULIBI PU3NYECKUX BETUYMH, HAXOAUTh (DOPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (PU3MYECKYI0O BEIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTh TIpaduKH H3yUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUHH;

XapaKTCpU3oBaTh CBOMCTBaA TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W HPOUECChI, HCIOJIb3Ys 3aKOH
COXPAaHCHUA SHEPTHUHU, 3aKOH BCEMUPHOTO TATOTCHHUA, NPUHOWII CYNICPIO3ZMINU CHUJI, ITPUHIHWIL
OTHOCUTCIBHOCTHU FaJ’II/IJ'IGSI, 3aKOHBI HBIOTOHa, 3aKOH COXPAaHCHUS UMITYJIbCA, 3aKOHBI OTPAKCHUSA
n TOpCIOMIICHHA CBETA, 3aKOHBI COXPAaHCHHUA 3apsAJ0BOro0 M MaCCOBOI'0 4YHCCIT IPH AACPHBIX
peaknuiax, Ipru 3TOM (bOpMy.l'II/IpOBaTB 3aKOH U 3allUCBIBATH €TI0 MAaTEMATUYICCKOC BBIPAKCHUC,

OOBSACHATH (1)I/I31/I‘-IGCKI/IC MMpoHeCChbl U CBOMCTBA TCJI, B TOM YHUCJIC U B KOHTCKCTC chyauHﬁ



IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IIPUYUHHO-CIIECICTBEHHBIE CBA3U, CTPOUTH
oOBbsicHEeHHEe U3 2 - 3 JIOTMYeCKHX IIaroB C HCIHOJb30BaHHWEM 2 - 3 HM3yUEHHBIX CBOMCTBa
(bu3nYecKuX sIBICHUH, (PU3NUECKUX 3aKOHOB MITH 3aKOHOMEPHOCTEHH;

pelarh pacueTHble 3a7auu (Omuparonrecs Ha cUcTeMy U3 2 - 3 ypaBHEHMI), HCIONIb3Ys
3aKOHBI U (POPMYJIBI, CBSA3BIBAIOIINE (PU3MUECKUE BETUUMHBI: HA OCHOBE aHaJIKM3a yCIIOBHS 3a/1aun
3aMMChIBaTh KPATKOE YCJIOBHE, BBISBIIATH HEJOCTAIONIME WM U30BITOYHBIE JaHHBIE, BHIOMpPATH
3aKOHBl U (QOPMYJbI, HEOOXOAWMBIE MJISi PpEIIeHUs, IMPOBOAUTH pacyeThl U OLEHHUBATH
PEATUCTUYHOCTD TOTYYEHHOTO 3HaUEHUs! (PU3UYECKOM BETNUMHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEUIUTh MPHU MOMOIIM (PU3MUYECKHX METO/OB,
WCTIONB3Ysl OIHMCAHHWE WCCIEAOBAHMS, BBIJCIATH IMPOBEPSIEMOE MPEATNOI0KEHHUE, OICHUBATH
NPaBUIBHOCTh MOPSJKA MPOBEACHUS HCCIEIOBAaHUS, MPOBOJUTH BBIBOJbI, MHTEPHPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OTIBITOB;

MIPOBOANTH OMBITHI MO HAOMIOAEHUIO (U3UUYECKUX SIBICHUN WM (PU3UYECKUX CBOMCTB Tel
(m3ydyeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpAaHEHHS HSHEPTHUH, 3aBHUCHUMOCTH TEpHOJA
KoJIe0aHUH MPYKMHHOTO MasTHHKA OT MacChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMITTUTYIBI MaJIbIX KOJeOaHUH, MPSIMOJIMHEMHOE pacpOCTpaHEHHE CBETa, PaslIoKeHHE Oesoro
CBETa B CIEKTP, U3yUYECHHE CBOWCTB M300paKEHUS B TUIOCKOM 3€pKalie U CBOWCTB M300paKEHUS
npeaMeTa B COOMparoIiel TuH3e, HaOMI0IeHNEe CIUTONIHBIX M JIMHEWYAThIX CIIEKTPOB U3TyUYEHHUs):
CaMOCTOSITENILHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO HAOOpa 000pyA0BaHMUS, OMUCHIBATH XOJT
OTIbITa U €ro Pe3yJIbTaThl, GOPMYJIUPOBATH BHIBOJIBI;

MIPOBOJIUTH IIPU HEOOXOJUMOCTH CEPUIO MPSMBIX U3MEPEHUH, OTIpeNieNsisl CpeHee 3HaueHUe
n3MepseMoil BelnunHbl (POKYCHOE paccTOsiHHE cOOMparomiel JMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MepUTeNsHOr0 Ipudopa);

IIPOBOAMTD MCCIIEOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEIMYMH C UCIIOJIBb30BAHNUEM MPSMBIX
U3MEpEeHuil (3aBUCUMOCTh IyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBWXEHHUU 0e3 HavyaJbHON
CKOpPOCTH, Iepuojia KoieOaHui MaTeMaTHYeCKOro MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTIiia
OTpaKeHHsI CBETa OT yrIjia MaJeHUS M yIJia NPEeJOMIICHUS OT yrja MaJeHus): IJIaHWPOBaTh
HCCIIeIOBaHNE, CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (PMKCHUPOBATH PE3YJIbTAaThl MOTYYEHHON
3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH B BHUAE TaONUI M TpadUKOB, MPOBOIUTH BBIBOJBI IO
pe3ynbTaTtaM UCCIIeJOBaHMUS;

MIPOBOANTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BETUYHH (CPEIHSISI CKOPOCTh U YCKOPEHUE
TeJa PHU PAaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHUE CBOOOTHOTO MAACHUS, )KECTKOCTh TPYKUHBI,
KOX(POUIIMEHT TPEHHsI CKONBKEHHUsS, MeXaHW4eckas paboTa W MOIIHOCTb, YacTOTa M TMEPHO]
KoJIeOaHUH MaTEeMaTHYECKOTO U MPYKUHHOTO MasITHUKOB, ONITHYECKAst CHUJIa COOMPAIOIIEH JIMH3HI,
paaroaKTUBHBIN (DOH): TUIAHUPOBATH M3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYI0 YCTAHOBKY U
BBITIOJIHATh U3MEPEHUS, CIEAYS MPEIIOKEHHON NHCTPYKIMHU, BBIYUCIISITh 3HAYEHUE BEJTMYUHBI U
AQHAJIM3UPOBATH MOJYYEHHBIE PE3YIIBTATHI C YUYETOM 33IaHHON MOTPEIIHOCTH U3MEPEHUM;

co0JIro1aTh MpaBUiia TEXHUKH O€3011acCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000PYI0BaHHUEM;

pa3jindaTb OCHOBHBIC NPU3HAKU N3YYCHHBIX (I)I/ISI/IHGCKI/IX MOJeTIeH: MaTepuajibHasd TOYKa,
a0COJIFOTHO TBEPAOC TEIIO, TOYCYHBIN NCTOUYHUK CBE€TAa, JIy4, TOHKad JIMH3a, IIJIaHETapHasd MOACIIb
aTOMa, HYKJIOHHasA MOACIIb aTOMHOTI'O fA1pa,

XapaKTepU30BaTh MPUHIIMIIBI AEHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C
MCIIOJIb30BAaHUEM MX OMMCAHUA (B TOM YHUCIIE: CIIUAOMETD, JATUUKH MOJIOXKEHUSI, PACCTOSHUSA U
YCKOpEHUs, pakKeTa, 5XOJIOT, OYKH, MEepHUCcKol, (QoToanmnapar, ONTHYECKHE CBETOBOBI,



CHEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOMCTBAaX (DU3MYECKHX
SBJIEHUI 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCITIOJIb30BAaTh CXEMbl M CXEMATUYHBIC PHCYHKH H3YYCHHBIX TEXHUYECKUX YCTPOMCTB,
I/I3MepI/ITeJ'II)HBIX HpI/I60pOB U TCXHOJIOI'MYCCKUX HpOHeCCOB HpI/I peIHCHI/II/I y‘Ie6HO-HpaKTH‘—IeCKHX
3aJ1a4, ONTUYECKUE CXEMBI JUI MOCTPOSHHs M300paKCHUH B TUIOCKOM 3€pKajie U COOMparoiien
JIMH3E;

NOPUBOANUTH TNpHUMEpHl  (HAXOAWUTh HHGOPMAIMIO O NpPUMEpax) MPAKTUUYECKOro
WCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOW KM3HU JUIsl oOecrieueHus 0e30MacHOCTH
npu oOpalieHuu ¢ NpubopaMM M TEXHUYECKUMM YCTPOHMCTBAMM, COXpPAHEHHs 37I0POBbS U
cOOII0ACHHSI HOPM SKOJIOTMUYECKOro OBE/IEHUS B OKPYXKarolleH cpene;

OCYWIECTBIIATh MOUCK HHPOpMauuu B VIHTEepHETE, CaMOCTOATENBHO (GOPMYIHUPYS
MTOMCKOBBIN 3aMpOC, HAXOUTH MYTH ONpPEeNIeHUs] JOCTOBEPHOCTH MOIYyYeHHON HH(pOpMaluy Ha
OCHOBE UMEIOUINXCS 3HAHUU U IONIOJHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh TPHU BBIMOJHEHUU YYEOHBIX 3a/laHuil Hay4HO-TIOMYJSPHYIO JHUTEpaTypy,
CIIpaBOYHBIE MaTEpHAJIbI, pecypchl ceTh MHTepHET, BiajeTh NpHUEeMaMH KOHCIEKTUPOBAHUS
TeKcTa, MpeoOpa3zoBaHUs HHPOPMAIUHN U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/laBaThb COOCTBEHHBIE MMCHbMEHHBIE U YCTHbIE COOOIICHUS HA OCHOBE MH(POpPMALUU U3
HECKOJIbKUX  HCTOYHHKOB, NYyOJIMYHO  MpPEJICTaBIATh  pe3yJbTaThl  MPOEKTHOW WU
MCCJIEI0BATENBCKOM I€ATEIBHOCTH, IPYU ATOM I'PaMOTHO MCIOJIb30BaTh U3yUEHHBIN MOHATUIHBIN
anmapaTr U3y4aeMoro pasjena (QU3MKU U CONPOBOXKAATh BBHICTYIJICHHE MPE3EHTAUel C yueToM
0c0o0eHHOCTEH ayTMTOPHH 00yUaIOIIUXCS.

153.7. B ¢enepanbHbIX W perHOHANBHBIX MpPOLEAYpax OLEHKH KauecTBa 00pa3oBaHUS
UCTIONIBb3YyeTCsl TepeueHb (KOAU(HUKATOP) paclpelesieHHbIX IO KiaccaM IPOBEPSeMbIX
TpeOOBaHUI K pe3ysbTaTaM OCBOECHUS OCHOBHOW 00pa3oBaTEIbHOM IMPOrpaMMbl OCHOBHOIO
o011ero o0pa3oBaHMs U HIEMEHTOB COEPIKAHUS 110 (PU3HKE.

Tabmuma 22
[IpoBepsieMble peIMETHBIE PE3YyJIbTATHl OCBOCHHUS
OCHOBHOM 00pa30BaTEIHHOM MPOTPAMMBI OCHOBHOT'O OOIIIETO
obpazoBanus (7 Kiacc)
Kon [IpoBepsieMble peaMETHBIE PE3YJIBTAThI OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO O0IIIETO0 00pa3oBaHus
pe3yibTara

1.1 WCIIOJIH30BATh N3YUYEHHBIC TIOHSTH

1.2 pa3InyaTh SBJICHUS MO OMUCAHHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PUZNIECKOE SIBICHUE

1.3 pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX  (U3MUYECKUX  SBICHUH B
OKPY’KaIOIIeM MHUpPE, B TOM 4YHCIIe (U3HUYECKHUE SBJICHHS B TPUPOJEC, TPH
9TOM TMEPEBOJUTH MPAKTUYECKYIO 3aJady B Y4ueOHYIO, BBIICIATH
CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3UICCKUX SBICHUN

1.4 OTHUCBIBaTh W3YYEHHBIC CBOMCTBA TeI M (HU3UYECKUE SBIICHHS, UCTIONB3YS




¢usznyeckue BENWYMHBI, IPU ONHCAHMM TMPABUIBHO TPAaKTOBATh
(bu3nUecKnil CMBICI UCTIOIb3YEMBIX BEIMYMH, UX 0003HAYEHUS U €IUHUILIbI
(Gu3NYECKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOLIUE JAHHYIO
(Gu3MYecKyl0 BEIMYMHY C JAPYTMMU BEJIMYHMHAMH, CTPOUTh TIpaduKku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUUH

1.5

XapakTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS W TIPOLIECCHI,
WCIIOJb3ysl M3YYEHHbIE 3aKOHbBI, IPU O3TOM JaBaTb CIIOBECHYIO
(GOpMYITUPOBKY 3aKOHA U 3aITUCHIBATH €I0 MaTEMAaTUYECKOE BBIPAKCHUE

1.6

O00BACHATH PU3NYECKUE SABJIEHUS, TPOLIECCHI U CBOMCTBA TEJI, B TOM YUCIIE U
B KOHTEKCTE CUTYalUil IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh
MIPUYNHHO-CJIE/ICTBEHHBIE CBA3H, CTPOUTH 00bSICHEHNE U3 | - 2 TOTHYECKHX
1aroB ¢ omopoil Ha 1 - 2 WM3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHHIA,
bu3znyecKuX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemarbh pacyeTHble 3a7adyd B | - 2 JEWCTBUA, HMCHOJIb3Ys 3aKOHbI U
bopmyIbl, CcBs3bIBarOIIME (pU3MUYECKUE BEIWYMHBI: HAa OCHOBE aHalIM3a
YCIIOBUS 33J]aui 3alKChIBaTh KPATKOE YCJIOBHE, MOJICTABIATh (PU3UUECKHE
BEJIMYMHBI B (DOPMYJBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE ISl PELIECHUS 3a]a4, OLEHUBATh PEATUCTHUHOCTD
MOJYYeHHOH (PU3NYecKON BEIMUMHBI

1.8

pacro3HaBaTh IPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh TPH TTOMOIIH
(bu3NYECKUX METOJIOB, B ONMCAHUU UCCIIEIOBAaHUS BbIIEIATH IPOBEpsieMOe
IIPEII0JIOKEHNE (TUIIOTE3Y), Pa3InyaTh U MHTEPIPETUPOBATH IIOJyUYEHHBIN
pe3ysbTaT, HaXOAWUTh OIIMOKM B XOJI€ OMbITa, JIeJaTh BBIBOABI MO €ro
pe3yabpTaTaM

1.9

MPOBOAWTH OMBITBI 1O HAONIONEHWUI0 (DM3WUECKHUX SIBICHUW WA
(bu3HYECKUX CBOMCTB Tel: (OPMYIUPOBATH MPOBEPIEMBIE MTPEIMTOIOKEHNUS,
coOupaTh yCTAHOBKY M3 MPEIOKEHHOTO 000pYIOBAaHUS, 3aHCHIBATH XOJT
ombITa ¥ (POPMYITHPOBATH BHIBOJIBI

1.10

BBITIOJIHATh TPSMBIE HM3MEPEHUs] C WCIOJIb30BAHUEM aHAJIOTOBBIX H
UQPPOBBIX TMPHOOPOB, 3aMUCHIBATH TIOKA3aHUS TPUOOPOB C yYETOM
3aJ1aHHOM a0COJIIOTHOH MOTPEIIHOCTH U3MEPEHUI

IPOBOJUTH UCCIIEI0OBAaHUE 3aBUCUMOCTH OAHOM (PU3NYECKON BEIUYUHBI OT
JIpyrom ¢ HCIOJNb30BAHUEM IIPSAMBIX H3MEPEHMI, y4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEOBaHUs, COOMpaThb YCTaHOBKY H
BBIIIOJHATh M3MEpPEHUs, CleAys NpeIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJabTaThl IMOJYYEHHOW 3aBHCHUMOCTU (DU3MYECKMX BEJIMYUH B BHUJE
NPEUIOKEHHBIX TaOIUI U TpaHUKOB, JeJaTb BBIBOABI IO pe3yibTaTaM
UCCIIEA0BaHUA

1.12

NPOBOJUTh KOCBEHHBIE W3MEPEHUs (U3NYECKUX BEIWYHMH, CIeays
NPEJIOKEHHOW WHCTPYKIUU: TPU BBINOJHEHUHM HM3MEPEHUH CcoOupaTth
JKCIICPUMEHTAIIBHYI0 YCTAHOBKY U BBIUMCIIATH 3HAYCHUE MCKOMOU
BEJINYUHBI

1.13

co0JI0/1aTh TIPaBHIIa TEXHUKH 0€30MTaCHOCTH MPHU padboTe ¢ J1abopaTOpHBIM
o0opyaoBaHrEM




1.14 YKa3bIBaTh MPUHIUIBI JEHCTBHS NMPHOOPOB W TEXHHUUYECKUX YCTPOMUCTB,
XapaKTepu30BaTh MNPUHLMIBI  JEHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOWCTB C IOMOILIBIO UX ONMMCAHUS, UCIIONIb3Yys 3HAHUSA O
CBOMCTBaX (pU3MUECKUX SBICHUH W HEOOXOAUMBbIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15 OPUBOIUTH  NpUMEpPbl  (HaXOIUTh  HMHPOpPMALMIO O  MpHUMEpax)
IPAaKTUYECKOI'0 HCMOJIb30BaHUS (U3NYECKUX 3HAHUM B IOBCEIHEBHOM
JKU3HU JUIsl o0ecrnieueHus: 0€30MacHOCTH IpU OOpalleHuy ¢ MpUdopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUs 3I0pPOBbsI U COOJIIOJICHUS HOPM
HKOJIOTHYECKOTr0 MTOBEJIEHHS B OKPYXKAIOLIEH cpeie

1.16 OCYUIECTBIIATh OTOOpP HCTOYHUKOB HMHpOpmanuu B cetu VIHTepHET B
COOTBETCTBUU C 33JIaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS
3HaHUW ¥ TMyTeM CpaBHEHHUsS pa3IMYHbIX HCTOYHHKOB BBIIENATH
UHPOPMALIMIO, KOTOpasl SBJISAETCS MPOTHBOPEUYMBOW MIM MOXET OBbITh
HEJIOCTOBEPHOM

1.17 WCIIOJIH30BaTh TPH BBHITIOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
TUTEepaTypy PU3UUIECKOro CoAep KaHus, CIPABOYHBIC MaTEpUaIbl, PeCypChl
cetu UMHTepHer, BianeTh NpUEMaMHU KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.18 co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHCbMEHHBIE W YCTHBIE COOOLICHUS Ha
OCHOBE 2 - 3 MCTOYHHKOB MHpOpMAIMK (PU3NIECKOTO COAEPIKAHUS, B TOM
qrcie myOJIMYHO JeNIaTh KpaTKUe COOOLICHHUS O pe3yJIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIEJOBAHHM, IIPU 3TOM I'PaMOTHO HCIOJIb30BaTh M3Y4YEHHBIH
NOHATUIHBIN anmapar Kypca (U3MKH, CONPOBOXKIATH BBICTYIUICHHE
Npe3eHTaluen

1.19 MPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB W UCCIEJOBAHMI paclpeeniTh
0053aHHOCTH B TPYyNIE B COOTBETCTBUU C IIOCTABICHHBIMH 33Ja4aMH,
CIeIWTh 3a BBINOJHEHWEM IUlaHa JEHCTBUM, AaJIeKBaTHO OLEHUBATH
COOCTBEHHBI  BKJIAJ B  JEATENBHOCTh  TPYIIBL,  BBICTPAWBATh
KOMMYHUKATUBHOE B3aMMOJIEUCTBUE, YUUTHIBAsI MHEHUE OKPYKAFOIINX

Taomnuua 22.1

[TpoBepsieMbie 3reMeHTHI conepkanus (7 Kiacc)

Kon Kon IIpoBepsiemble 27EMEHTBI COAEPIKAHMS
paszznena JJIEMEHTa

1 OU3NKA U EE POJIb B ITO3HAHMU OKPYXAIOILET'O MUPA

1.1 ®usuka - Hayka o mpupoze. SIBieHus npupozasl. dusndeckue
SBJICHUS: MEXaHUYECKHUE, TEIUIOBBIE, IEKTPUUECKHE,
MarHuTHBIE, CBETOBBIE, 3BYKOBbIE

1.2 Ouznyeckue BeNMUYUHBL 3Mepenne (HU3MUECKHX BEITHYHWH.
duznyeckue MPUOOPHI. [TorpemHocTh W3MEPEHU.
MexayHapoHasi CuCTeMa eIUHULL




1.3 EcrecTBeHHO-HAayuHBII ~ METOA  TO3HAHWA:  HAOJIO/EHUE,
IIOCTAaHOBKAa HAy4YHOTO BOIIPOCA, BBIIABWIKEHUE THIIOTES,
IKCIIEPUMEHT I10 IPOBEPKE TUIIOTE3, 00BACHEHUE HAOII0JaeMOTO
ABJICHUS

1.4 Onucanue GpU3MUECKUX ABICHUHN C MOMOIIBIO MOJIeNen

1.5 [IpakTuyeckue paboOTHI:

H3mepenue paccTossHAN.

W3mepenne o6beMa KUAKOCTH U TBEPJOTO Tena.

Omnpenenenue pa3MepoB MaJlbIX Tell.

W3mepenne TemmepaTypel INpU  TIOMOIIM  KUAKOCTHOTO
TEPMOMETpA U JaTYUKA TEMIIEPATYPEI

ITEPBOHAYAJIbHBIE CBEJJEHNM S O CTPOEHNHN BEIIECTBA

2.1 CTpoeHue BEIIeCTBA: aTOMbl U MOJIEKYJIbI, UX pa3smMepshl. OMbITHI,
JIOKa3bIBaIOIINE TUCKPETHOE CTPOEHHE BELLIECTBA

2.2 JB>xeHue yacTuil BemiecTBa. CBsi3b CKOPOCTH JIBMYKEHHS YaCTHUII
¢ TemmnepaTypoii. bpoyHoBckoe nBuxkeHue, quddy3us

23 B3aumopeiicTBue = dWacTuIl  BemlecTBa:  NPUTSDKEHHE U
OTTaJKHUBaHUE

24 ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ia30B, )KUJIKOCTEHN U
TBEPAbIX  (KPUCTAJUIMUECKUX) TeJl. B3auMOCBs3b  MeEXay
CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSIHHSX M HX
ATOMHO-MOJIEKYJISIPHBIM CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BOIBI

2.6 [IpakTuyeckue paboOTHI:
Onenka nuameTpa aromMa METOJOM PSAJOB (C HCIOIb30BaHHEM
¢dororpaduii).
OnbIThI 10 HAOJIOJEHUIO TETJIOBOTO PACIIMPEHHSI Ta30B.
OneITel MO OOHAPYXCHHUIO JIEHCTBUS CHJI MOJEKYJISPHOTO
MPUTSHKEHUS

JABWXEHUE 1 BBAUMO/JEVUCTBUE TEJI

3.1 Mexannueckoe ABWKEHHE. PaBHOMEpHOE UM HEpaBHOMEPHOE
JIBUKEHUE

3.2 Ckopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBUIKEHUU.
Pacuet myTu u BpeMeHU JBIKEHUS

33 SlBnenue mHepuuu. 3aKoH MHepuUMU. B3anmoneicTBUe Ten Kak
IpUYMHA U3MEHEHHs] CKOPOCTHU JIBMKEHUs Tell. Macca kak Mepa
WHEPTHOCTH TeJa

34 [InotHOCTS BemecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI
B €IMHUIIE 00bEMA BEIIECTBA

3.5 Cua KaKk XapakTepUCTHKA B3aUMOJACHCTBUS T




3.6

Cuna ynpyroctu u 3akoH ['yka. 3mepeHue Cuibl ¢ MOMOIIbIO
JUHAMOMETpa

3.7 SIBieHue TAroTEeHUA U cuia TskecTH. Cuila TSDKECTH Ha JPYTHX
maHerax. Bec tema. HeecomocTh

3.8 Cuna tpenus. TpeHHe CKOJIBXKEHHUS U TpeHUE MOKos. TpeHue B
IIPUPOJIE U TEXHUKE

3.9 CnoxxeHue  cuj, HAmpaBJIEHHBIX 1O  OJHOW  NPAMOM.
PaBHOzelicTBYIOIIAS CHIT

3.10 [IpakTrueckue paboThI
OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUKEHUS (IIapuKka B
KUJKOCTH, MOJICIIH 3IEKTPUYECKOTO aBTOMOOMIIS M TaK Jiajee).
OnpeneneHne CpeqHEel CKOPOCTH CKOJBKEHHUS OpycKa Wi
HIapuKa MO0 HaKIIOHHOW TJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPAOIO Tea.
OnpITbl,  IEMOHCTPUPYIOLIUME  3aBHUCUMOCTb  PACTSKEHHS
(medhopmanun) mpy>KUHBI OT TPUITOKEHHOU CHITHI.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  TPEHHS
CKOJIbKEHUSI OT Beca Tella M XapakTepa CONPUKACAIOLIUXCS
MTOBEPXHOCTEH

3.11 ®dusznyeckue SBICHUS B TMPUPOAE: NPUMEPHI JBHKEHUS C
Pa3JIMYHBIMU CKOPOCTSIMH B JKMBOM W HEXUBOM IIPUPOLE,
NENCTBUE CUITBI TPEHUS B IPUPOJIEC U TEXHUKE

3.12 TexHuUueckue yCcTponucTBa: TMHAMOMETP, MOJIINITHUKH

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1 Jasnenue tBepaoro tena. CriocoObl yMEHbBIICHUS U yBEIMUEHUS
aBIIEHUS

4.2 JlaBnenne raza. 3aBHCHMOCTh [IaBJICHHS Ta3a OT 0O0OBeMa,
TEeMIIepaTypbl

4.3 [lepenaua naBneHus TBEPABIMH TEJIAMU, KUJIKOCTSIMHU U Ta3aMH.
3akon ITackains. I[ITHeBMaTHUeCcKHe MaITMHEL

4.4 3aBUCUMOCTE ABJICHUS JKAUIKOCTHU oT TJTyOUHBI.
lunpocratuueckuii  mapagokc.  CooOmiaromuecss — COCY/IBI.
['unpaBIuyecKre MeXaHU3MbI

4.5 Atmocdepa 3emnun u  arMmocepHoe pgaBiaeHue. IlpuuuHbl
CyIIECTBOBaHUS  BO3AYIIHOM  00ojouku  3emun.  OmbIT
Toppuuennu. 3aBUCUMOCTH aTMOC(HEPHOTO JAaBJICHHS OT BBICOTHI
HaJ[ YpOBHEM MODsI

4.6 W3mepenue armocdeproro nasienus. [Ipubopsl ai1s n3mepeHus
aTMoc(epHOro NaBIeHU

4.7 JelicTBUe XMIKOCTM M Ta3a Ha IMOTPYXKEHHOE B HUX TEJO.

BriTankusaromias (apxumeoBa) cuia. 3aKkoH Apxumena




4.8

[ImaBanue ten. Bo3nyxornaBanue

4.9 [TpakTrueckue pabOThI:
UccnenoBanne 3aBHCHMOCTH Beca Tejla B BOAE OT 00OBbeMa
MOTPY>KEHHOM B KUIKOCTh YACTH TeJa.
OrnpezeneHre BBITAIKMBAOIIECH CHIIbI, JEMCTBYIOIIEH Ha TeIo,
MOTPY>KEHHOE B KUIKOCTb.
IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIICH CHUIBI,
JICUCTBYIOILIEH Ha TEJIO B )KUAKOCTH, OT MaCChl TENa.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTbh BBITAJIKMBAIOILIEH
CUJIBI, JIEHCTBYIOIIEW Ha TEJIO B JKUJIKOCTH, OT oOBeMa
MOTPY>KEHHOW B JKMJIKOCTb 4YacTH Tela M OT IUIOTHOCTHU
JKHUIKOCTH.
KonctpyupoBanue apeoMerpa Wiud KOHCTPYMPOBAHUE JIOAKU U
ONpeAeIICHUE €€ IPy30I0AbEMHOCTH

4.10 ®dusnueckue SBICHUS B TMPHUPOJIC: BIUSIHHE aTMOC(hepHOro
JABJICHUS HA )KHUBOW OpraHU3M, MJIaBaHUE PHIO

4.11 TexHUYecKue yCTPOUCTBA: COOOIIAIOIINECS COCYBI, YCTPOHCTBO

BOJIOTIPOBO/A, THUAPABIMYECKHA Tpecc, MaHOMETp, Oapomerp,
BBICOTOMED, MOPILITHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTb, DHEPT' A

5.1 Mexanunueckas pabora

5.2 MexaHuyeckas MOIIHOCTb

53 [IpocTele MeXaHU3MBI: pbluar, OJIOK, HAKJIOHHAsl IJIOCKOCTb.
[IpaBuno paBHOBecus pblyara

54 [IpumeneHne nmpaBuIa paBHOBECHs pblyara K OJI0Ky

5.5 "3omotoe mpaBwino" wmexanuku. Kosdduiument mnonesHoro
neiictBus MexaHu3MoB. IIpocTbie MeXxaHU3MBbI B OBITY U TEXHHUKE

5.6 [ToTeHManbHas SHEPrum TeJa, MOJHIATOr0 HaJ 3eMieh

5.7 Kunernueckas sHeprus

5.8 [TostHas MexaHM4YecKas SHEPTUs. 3aKOH U3MEHEHUS U COXPaHEHMUS
MEXaHUYECKON IHEPTUU

5.9 [TpakTrueckue pabOThI:
Omnpenenenue paboOTbl CWJIBI TPEHHs TpU  PAaBHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTATbHON TOBEPXHOCTH.
HccnenoBanue ycinoBuii paBHOBECHS pblyara.
Nsmepenue KII/] HaKJIIOHHOM MIOCKOCTH.
N3yuenne 3aKoHa COXpaHEHHsI MEXaHUYECKON YHEPIUH

5.10 @u3nNYECKUE SIBICHUS B IPUPOJE: PhIYArd B TEJIE YEIOBEKA

5.11 TexHudeckue yCTpOUCTBaA: pblyar, MOABWKHBIA U HEIIOABUKHBIN

6J'IOKI/I, HAKJIOHHAA IMJIOCKOCTB, IMIPOCTHIC MEXaHN3MbI B 6I>ITy




Tabmuma 22.2

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHON pOrpaMMel (8 kiacc)

Kon [IpoBepsieMble peaMETHBIE PE3YJIBTAThI OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHOI MpOrpaMMbl OCHOBHOTO O0IIIETO0 00pa3oBaHus
pe3yibTaTa
1.1 HUCIOJIL30BAaTh HOHATHSA
1.2 pas3InyaTh SBJICHUS MO OMUCAHHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE

OIIBITOB, ICMOHCTPUPYIOIIUX NAHHOC (I)I/I3I/I‘-ICCKO€ SIBJICHHUC

1.3 pacrio3HaBaTh IMpOSBICHHE M3YYCHHBIX (U3MYECKHX  SBICHUHA B
OKpY’KaloIllleM MHUpE, B TOM 4uciie (U3MYECKHUE SBJICHUS B MPHUPOJE, MPH
TOM TIePEeBOJIUTH TMPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIIEIATH
CYIIECTBEHHBIC CBOMCTBA (MpU3HAKK) (PU3UICCKUX SBICHUN

1.4 ONMCHIBATh U3YUYECHHbIC CBOWCTBA Tel U (PU3UYECKHE SIBICHUS, UCIOJIb3Ys
¢u3uueckue BEIMYUHBI, TPU ONHCAHUHM TPABWIBHO  TPAKTOBATh
(bu3NYECKUN CMBICIT HCIONb3YyEeMbIX BEIMYMH, 0003HAYCHUS U €IUHUIIBI
(Gu3MUeCKUX BEIMYMH, HAXOIUTHh (OPMYJbI, CBA3BIBAIOLINE JaHHYIO
Gu3NYECKyl0 BEJIWYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUIHH

1.5 XapaKTepu30BaTh CBOWCTBA Tell, (DU3UYECKHE SBJICHUS W IPOIECCHI,
UCTIONB3ys  M3Y4YCHHBIE 3aKOHBI, IPU JTOM JaBaTh CIIOBECHYIO
(GOpMYJIMPOBKY 3aKOHA U 3aMHACHIBATh €70 MATEMATUIECKOE BBIPAKCHHE

1.6 OO0BACHATh (DU3MUECKHUE IPOLIECCHl M CBOWCTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallui MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE U3 | - 2 IOTHYeCKuX
IaroB ¢ MoMouiplo 1 - 2 HM3y4eHHBIX CBONCTBA (PU3UYECKUX SIBICHHIM,
(U3UYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7 pemarh pacueTHble 3amaydl B 2 - 3 NEWCTBUS, HMCIOJB3Yysl 3aKOHBI H
dbopMyIbl, CBsA3BIBAIOIIME (PU3NYECKHUE BEIUYHMHBI: HAa OCHOBE aHaju3a
YCJIOBHS 3a7la4d 3alMChIBaTh KPATKOE YCJIOBHE, BBIABISTH HEIOCTATOK
JaHHBIX JJIs  pelIeHus 3aJadyd, BBIOMpPATh 3aKOHBI U  (OPMYIIBI,
HEOOXOAMMBIC Il €€ PEIICHHs, MPOBOAUTH pacueTbl U CPABHUBATH
MOJy4YeHHOE 3HaueHUe (PU3NIECKON BETUYHHBI C U3BECTHBIMU JAHHBIMU

1.8 paciio3HaBaTb HpO6JI€MBI, KOTOPBIC MOXHO pCIIUTbL MpHU IMTOMOIIHU
q)HSI/I‘IeCKI/IX MCTOOOB, HCIIOJB3Yd OIIMCAHUC HCCIICAOBAaHUA, BBIACIATH
MMPOBEPACMOC  MPCAINOJIOKCHNUEC, OLUCHUBATH IIPABUIIBHOCTL IIOPAJAKaA
MMPOBEACHUA UCCIICA0OBAHMs, ACJI1aTh BBIBOJAbI

1.9 MPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (U3MYECKUX SIBICHUN  WIH
(bu3nUeCKUX CBOUCTB TeJI: (POPMYINPOBATH IPOBEPSEMBIE IIPEITOIOKCHHUS,
coOmpaTh YCTaHOBKY W3 MPEIJIOKEHHOTO 000PYIOBaHUS, OMUCHIBATH XOJ
OMbITa U (POPMYJIUPOBATH BHIBOJIBI




1.10

BBITIOJIHATH MPSMbIE U3MEPEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX TPHUOOPOB
U JIaTYUKOB (PU3NYECKUX BEJIMYMH, CPABHUBATH PE3yJIbTAaThl U3MEPEHUIl ¢
Y4€TOM 33JaHHOU a0COJIFOTHON MOIPEIIHOCTH

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOU (PU3UYECKON BEITUYUHBI OT
Jpyrod €  UCIHOJB30BAHUEM  MPSIMBIX HU3MEPEHHMH: IUIAaHUPOBATH
HCCJIeI0BaHNE, COOMpaATh YCTAHOBKY M BBIMIOJIHSATH H3MEPEHUs, CIEHyS
OpeUIOKEHHOMY — IIaHy, (UKCUPOBAaTh  Pe3ylbTaThl  MOTYYEHHOM
3aBUCHUMOCTH B BHJI€ TaOJIHI] ¥ TpadMKOB, JIeJIaTh BEIBOBI 110 pe3yJIbTaTaM
HCCIICIOBAHUS

1.12

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIWYMH: IUIAHHUPOBATH
U3MepeHus, coOupaTb  OSKCIEPUMEHTAJIbHYI0  YCTaHOBKY,  CleAys
NPEUI0KEHHON MHCTPYKLUH, U BBIYUCIATH 3HAYCHUE BEITUYMHbI

1.13

coOI01aTh MpaBUIIa TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000py10BaHHEM

1.14

XapakTepu30BaTh MPHUHIUIBI  JICHCTBHS W3YyYEHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOHCTB C OMOPOH HAa UX OMHUCAHMSI, UCTIOJB3Ysl 3HAHUS O
CBOMCTBaX (M3WMYECKUX SABICHUW W  HeoOXoaumbie  (Qu3NUeCcKHe
3aKOHOMEPHOCTH

1.15

pacno3HaBaTb IMPOCTBIC TEXHHUYCCKUC yCTpOﬁCTBa U H3MCPUTCIILHBIC
npuOOpbl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM, COCTABIATH CXEMbI
SJICKTPHUICCKUX IICHGI71 C I10CJICA0BATCIIbHBIM n napaajiCJIbHbIM
COEIMHEHUEM DJIEMEHTOB, Pa3nyasi yCIOBHbIE 00O3HAUYEHHUs SJIEMEHTOB
AIEKTPUYECKUX LETIEeH

1.16

OPUBOIUTH  NpUMEpbl  (HaXOIUTh  HMHPOpPMALUMIO O  MpHUMEpax)
NPAaKTUYECKOI'0 HCMOJIb30BaHUS (U3NYECKUX 3HAHUM B IOBCEIHEBHON
KU3HU 11 00ecriedeHnst Oe30MacHOCTH MPH OOpaIleHu ¢ nmprudopamMu u
TEXHUYECKUMHU YCTPOMCTBaMU, COXPaHEHUs 310pPOBbsI U COOJIIOJICHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPY KaIoILEel cpeie

1.17

OCYIIECTBIIATh TMOUCK HMHPOpMauu (PU3NYECKOTO COACPKAHUS B CETH
NHTepHeT, Ha OCHOBE MMEKIIMXCSA 3HAHUM U IyTEM CPaBHEHUSA
JIOTIOJTHATEILHBIX UCTOYHUKOB BBIJCISITH HHGOPMAITHIO, KOTOPAs SIBIISICTCS
MIPOTUBOPEUUBON U MOXKET OBITh HEJJOCTOBEPHOM

1.18

WCIIONIb30BATh MPHU BHITIOTHEHUH yUEOHBIX 33aJaHUI HAYyYHO-TOMYJISPHYIO
TUTEPaTypy (PU3UIECKOTo COMepPIKaHUs, CIPABOYHBIC MAaTEPHUATIBI, PeCypChI
cetu UHTepHer; BIaAeTb NpHEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMH W3 OJTHON 3HAKOBOUW CHCTEMBI B JIPYTYIO

1.19

co3laBaThb COOCTBEHHbIE MHUCHMEHHBIE U KpAaTKHE YCTHBIE COOOLICHWS,
0000mas wHQOpPMAIMIO W3 HECKOJBKUX HWCTOYHHKOB (PU3UUECKOTrO
COJIepKaHus, B TOM YHUCIIE yOJINYHO MPEACTABIATH PE3yIbTaThl MPOSKTHON
WJIU UCCIIEIOBATENBCKOM 1€ATENIbHOCTH, IPY 3TOM I'PaMOTHO UCTIOIb30BATh
W3Y4YEHHBI TOHATUMHBIA anmapar Kypca (U3HKHA, COMPOBOXKIATH
BBICTYIUICHHE TPE3eHTAIEH

1.20

OpU BBIMOJIHEHUH YYE€OHBIX IPOEKTOB M HCCIEAOBAHUHN (PU3HMUECKUX
IPOLIECCOB paclpeseNiaTh OO0S3aHHOCTH B TIPYIIE B COOTBETCTBUU C




IIOCTAaBJICHHBIMU 3aJadyaMu, CJICOIUTH 3a BBIIIOJHCHUCM IIJIaHa Ilef/'ICTBI/If/'I u
KOPpPCKTHUPOBATL €T0, 4aACKBATHO OLCHHUBATH COOCTBEHHBIH BKJIaJd B
ACATCIBbHOCTD I'PYIIIIBI, BEICTpAUBATh KOMMYHHKATHUBHOC B3aI/IMOI[eI\/JICTBI/IC,
MMPOsABJISAA TOTOBHOCTH pa3pCllaTh KOH(I)J'II/IKTLI

Tabmuna 22.3
IIpoBepsieMble 31€eMEHTHI coaepxkanus (8 Kiacc)
Kon Kon IIpoBepsiemble 27IEMEHTBI COAEPKAHMS
paszziena JJIeMEeHTa
6 TEIJIOBBIE SABJIEHUA
6.1 OCHOBHbBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KUHETUUECKOH TEOPUU

CTpoeHHUs BemecTBa. Macca u pasmepsl MoJieKyd. OIbITHI,
MMOATBCPKAAOIIUC OCHOBHBIC IIOJIOKCHU A MOJICKYJISIPHO-
KMHETUYECKON TEOpUH

6.2 Mopenu TBEpAOTrO, JKHIKOTO W Ta3000pa3HOTO COCTOSHUUN
BemiectBa. Kpucrammuieckue u amopdHbIie Tena

6.3 OObsicHEHHE CBOMCTB ra3oB, JKUIKOCTEH W TBEPIABIX TeJl Ha
OCHOBE TIOJIOKEHUH MOJICKYJISIPHO-KUHETHUECKON TEOPHH

6.4 CmaunBaHue U KallWUISIPHBIE SIBJICHUS
6.5 TennoBoe paclIMpEHNE U CKATHE
6.6 Temnepatypa. CBs3p TemmepaTypbl €O CKOPOCTbIO TEIJIOBOTO

JBIDKEHHUS YaCTHII

6.7 Buytpennss sHeprusi. CrnocoObl W3MEHEHHsS BHYTpPEHHEH
SHEPTHUU: TEIJIoNepeaada U CoBepIIeHue padboThl

6.8 Buasl  Temonepemaun:  TEIUIONPOBOJHOCTh,  KOHBEKIIMS,
U3ITyYeHUe

6.9 KoanuecTBo TemaoThl. Y aelbHas TEMJIOEMKOCTh BEIECTBA

6.10 TemooOMeH M TEMJIOBOE paBHOBECHE. YpPaBHEHHE TEIIOBOTO
Oatanca

6.11 IlnaBnenne u OTBepJEeBaHUE KPUCTAIUIMYECKUX BEIIECTB.

VY aenbpHas TEIoTa IJIaBICHUS

6.12 [TapooOpazoBanne u koHmeHcanus. Mcnapenue. Kumenue.
VY nenbHas TeIIoTa apooOpa3oBaHUsI. 3aBHCUMOCTb
TEMIIepaTypbl KUIIEHUS OT aTMOC(EPHOTO AABICHHS

6.13 BnaxHocTts Bo3yxa

6.14 OHeprus TOIIMBA. Y IeJbHAs TEIJIOTa CrOPaHUs




6.15

[Mpuatmner  paboter TermoBbix asurarenei KIIJ[ TemmoBoro
nsurarens. TennoBble IBUTraTeNN U 3alIUTa OKPYKAIOUIEH Cpebl

6.16 3aKOH COXpaHEHMs W INPEBPALICHMsS DSHEPrUU B TEIJIOBBIX
nporeccax

6.17 [TpakTiueckue paboThI:
OnbITl MO OOHApYXKEHUIO JEHUCTBHS CHJI MOJEKYJISIPHOTO
MPUTSKEHUS.
OnpITHl MO BEIpAIMBAaHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WM
caxapa.
OnbITel 1O HAOMIONEHUIO TEIJIOBOIO PACHIMPEHHs Ta3oB,
KUJKOCTEN U TBEPJBIX Tell.
Onpenenenue AaBIeHUs BO3yXa B OaJUIOHE LIMPUIIA.
OnBbIThI, IEMOHCTPUPYIOILIME 3aBUCUMOCTh AABJICHUS BO3/lyXa OT
ero oobemMa 1 HarpeBaHus WIN OXJIAXKICHHS.
[TpoBepka runoTe3bl JMHEHHON 3aBUCUMOCTU JJIMHBI CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUYECKON TpyOKe OT TEMIIEPATYpHI.
HabGmionenne wu3MeHeHMsT BHYTpPEHHEW DSHEpruM Tela B
pesyJbTare Teruionepeaays U paboThl BHEIIHUX CHUIL.
HccnenoBanue sBI€HHUS TEIJIOOOMEHa TpU  CMEUIMBAaHUHU
XOJIOAHOU U TOpsiYe BOABL.
Omnpenenenne KOJIWYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOHM MpH
TEIIO0OMEHE C HarpeThIM METAITMYECKUM [IUITMHIPOM.
Omnpenenenue yAETbHOU TEII0EMKOCTH BELIECTBA.
HccnenoBanue npouecca ncnapeHus.
Omnpenenenre OTHOCUTENBHOM BIaXHOCTH BO3/yXa.
Omnpenenenye yaeabHON TEIUIOTHI IUIABJICHNUS JIb/1a

6.18 Du3nuecKue SBICHUSA B IPUPOLE: IOBEPXHOCTHOE HATSKEHUE U
KallWJUIAPHBIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B IIPHUPOJE,
u3nydenue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BI;
o0pa3oBaHUE POCHl, TYMaHa, UHEsl, CHera

6.19 Texnuueckue YCTPOMCTBA: KaIWUISAPBL, MIPUMEPBI

MCIIOJIb30BaHUsl KPUCTAIIJIOB, KUAKOCTHBIM TEPMOMETp, NaTUUK
TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIUICHHS IOMOB, THTPOMETPBHI,
NCUXPOMETp, TMapoBas TypOMHA, JBHUraTelb BHYTPEHHETO
CropaHus

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1 Onexrpuszanus Teil. J[Ba poja 3JeKTpUUECKUX 3apsi0B

7.2 B3aumonetlicTBue 3apspkeHHbIX Tell. 3akoH KyroHa (3aBUCMMOCTD
CHWJIBI B3aUMOJIEUCTBUS 3apSKEHHBIX TEJ OT BEJTMUYMHBI 3apsJI0B U
PaCCTOSIHUSL MEXY TeJIaMH)

7.3 Onekrpuueckoe mnose. HanpsykeHHOCTh 3JIEKTPUYECKOro MOJI.
[lpyHuMn  cynmepmo3uuuMy  3JEKTpUYECKUX  moyed  (Ha
KaueCTBEHHOM YpPOBHE)

7.4 Hocurenn 3JIEKTPUYECKUX 3aps10B. DnemMeHTapHbIN

anekTpudeckul 3apsan. Ctpoenwe aroma. I[IpoBogHUKM U




JTUDJIEKTPUKU

7.5 3aK0H COXpaHEHUS MIEKTPUIECKOTO 3apsiaa

7.6 DNEeKTPUYECKUN TOK. Y CIOBUS CYLIECTBOBAHMS JIEKTPUUECKOTO
TOKa. ICTOUHHKN MOCTOSIHHOTO TOKA

7.7 JleficTBUSL  DIIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHYECKOE,
MarHuTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax

7.8 OnekTpuyeckas 1enb. Cuiia Toka. IIEKTPUIECKOe HAMPSHKEHUE

7.9 ConpoTuBieHue TPOBOAHUKA. Y JIEIIBHOE  CONPOTHUBIICHUE
BEIIECTBA

7.10 3akon Oma 11 y4acTKa 1enu

7.11 [TocnenoBarenbHOE M apaIEIbHOE COCTMHEHNE MPOBOTHUKOB

7.12 PaGota ¥ MOIIHOCTH JJIEKTPHUECKOTO TOKa. 3akoH JIkoyis-
Jlenua

7.13 DJeKTpUYEcKre HEeNH U MOTPEOUTENN IIEKTPUIECKON SHEPTUN B
onITy. KOopoTkoe 3ambIkaHue

7.14 ITocTosiHHEBIE MarHUTEL. B3anMoaelcTBIE IIOCTOSHHBIX MAarHUTOB

7.15 MaruutHoe nojie. MarouTHoOE Iojie 3eMJIM U €ro 3HaUeHUe IS
JKU3HU Ha 3emJie

7.16 Onpir  Opcrena. MaruutHoe 1ojie  3JIEKTPUYECKOTO TOKa.
[IpumeHeHne MeKTPOMArHuTOB B TEXHUKE

7.17 JlefictBMe MarHUTHOIO IOJA HAa IPOBOAHUK C TOKOM.
DNeKTpOoABUTATEIb ~ MOCTOSHHOTO  ToKa.  Mcmonb3oBaHue
3JIEKTPOJBUIaTeNeil B TEXHMUYECKMX YCTPOMCTBaX M Ha
TpaHCIIOpPTE

7.18 Onbiter @apanest. SIBiaeHWE SIEKTPOMArHUTHOW WHIYKITUU.
IIpaBuno Jlenna

7.19 OnekrporeHepatop. CrmocoObl  TONyYEHUS  AICKTPUUECKOM
SHEPruu. OJEKTPOCTAHIMM HAa BO300HOBIISEMBIX MCTOYHHKAX
SHEPruu

7.20 [IpakTuyeckue paboOTHI:

OnbITEl IO HAOIOACHUIO DJICSKTPU3AIMU TeJl MHIYKIMEH W MpHU
CONPUKOCHOBEHUH.

HccnenoBanue NeMCTBUS SJICKTPUUECKOTO IMOJS HA MPOBOIHUKU
U JUDJICKTPUKHU.

CoOopka u nmpoBepka pabOTHI JIEKTPUUECKON IIEMU MOCTOSHHOTO
TOKA.

W3mepenue u peryJupoBaHue CUIIBI TOKA.

N3mepenue u peryivpoBaHue HAMPSKEHUSL.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, MJYIIETO Yepe3




pe3ucTOp, OT COMPOTHUBIIEHUS PE3UCTOpa M HaNpsHKEHUS Ha
pe3ucTope.

OnpIThI, JEMOHCTPUPYIOUIUME 3aBUCUMOCTb AJIEKTPUYECKOTO
CONPOTHUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAH
HONIEPEYHOI0 CEYEHUS U MaTepHaa.

ITpoBepka IIpaBuJIa CIIOKEHUS HaNpsKEHUN pu
N0CJIEI0BATEIBHOM COEIUHEHNUU JIBYX PE3HCTOPOB.

ITpoBepka mnpaBuna Ui CWIbI TOKa MpU NapauIeIbHOM
COEJJMHEHUH PE3UCTOPOB.

Onpenenenne pabOThl 3JIEKTPUYECKOIO TOKA, HAYIIETO yepes
pe3ucTop.

OmnpeneneHre MOIHOCTH 3JIEKTPUYECKOT0 TOKA, BBIAEISIEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI  TOKA, MIYILIETO 4Yepes
JaMIIOYKY, OT HANpsKEHUsI Ha HEll.

Omnpenenenne KIIJ[ narpesarens.

WccnenoBanue MarHMTHOTO — B3aUMOJEHCTBUS  MOCTOSIHHBIX
MartuToB.

W3yueHne MarHMTHOTO MOJIS TOCTOSHHBIX MAarHUTOB IMpU HX
00BbEIMHEHUHU U pa3ieICHHH.

HccnenoBanue ACUCTBUSA AIEKTPUYECKOTO TOKA HA MArHUTHYIO
CTpEIIKY.

OnbIThI, JNEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI
B3aMMOJCHCTBYS KaTyIIKA ¢ TOKOM M MarHuTa OT CHJIBI TOKA U
HAIpaBJICHUS TOKA B KaTYLIKE.

N3y4eHne neicTBUS MAarHUTHOTO IOJIL HA IPOBOJHUK C TOKOM.
KonctpynpoBanue u uzyueHune pabOoThl SIEKTPOIBUTATEIIS.
N3mepenne KI1/] anekTpoaBuraTenbHOM yCTaHOBKH.

OnpITbl 1O  MCCIEAOBAHUIO  SIBICHUS  3JIEKTPOMArHUTHOM
WHAYKIHUH: UCCIIEJOBAHUE U3MEHEHUI 3HAUEHUS U HAIPaBJICHMUS
MHAYKIIMOHHOTO TOKA

7.21 ®u3nyuecKue SBJICHHS B NPUPOJE: IIEKTPUYECKHUE SIBIICHUS B
aTMocdepe, 3MEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emutd, per@ moI0COB, PO MATHUTHOTO TIOJIS IS KH3HU
Ha 3eMJie, IOJIIPHOE CUSHUE

7.22 TexHuueckue YCTpOMCTBA: AIEKTPOCKOT, aMmIepmeTp,
BOJIBTMETP, PEOCTaT, CYETUYUK DJICKTPUUECKOW DHEPTHUH,
AJIEKTPOOCBETUTEILHBIE npudopHI, HarpeBaTelIbHbIC
3IEKTPOTPUOOPHI (IPUMEPHI), dTEKTPUUECKHUE MPETOXPAHUTEIH,
ANEKTPOMATHUT,  DJIEKTPOABUTATENIb  IMOCTOSIHHOTO  TOKa,
reHepaTop MOCTOSTHHOTO TOKa

Taobnuua 22.4
[IpoBepsieMmbie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOU
o0Opa3oBaTenbpHOM mporpaMmel (9 kiacc)
Kon [IpoBepsieMble TpeAMETHBIC PE3YJIbTaThl OCBOCHUSI OCHOBHOM

MIPOBEPSEMOTO 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa3oBaHus




pe3ynbTara

1.1

HCII0JIB30BATh U3YUCHHBIC ITIOHATHUSA

1.2

pas3invaTh ABJICHUS IO OINMMCAHHUIO NX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX NAHHOC (I)I/I3I/I‘-ICCKOG SIBJICHUC

1.3

paciio3HaBaTb IMPOSBJICHUC HU3YYCHHBIX (1)I/IBI/II-I€CKI/IX SIBJICHUN B
OKpY’KalolleM MHpPE, B TOM YHcie (U3UYECKUE SBJICHUS B MPUPOJEC, TIPU
TOM TIEPEeBOJIUTH TMPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIIEIATH
CYIIECTBEHHBIC CBOMCTBA (MpU3HAKK) (PU3UICCKUX SBJICHUIN

1.4

ONKCHIBATh U3YUYECHHbIC CBOWCTBA TeN U (PU3UYECKHE SIBICHUS, UCIOJIB3YS
¢u3uueckue BEIMYUHBI, TPU  ONHCAHUHM TPABWIBHO  TPAKTOBATh
(bu3NYECKUN CMBICIT HCIONb3YyEeMbIX BEIMYMH, 0003HAYCHUS W €IUHUIIBI
(GU3NUeCKUX BEIMYMH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOLIME JaHHYIO
Gbu3NYECKyl0 BEJIWYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3yYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUIHH

L.5

XapaKTepU30BaTh CBOWCTBA TeJ, (DU3WUECKHE SBJICHHUS U TPOIIECCHI,
WCIIONb3ysl M3YYEHHBIE 3aKOHBI, IIpU OTOM JaBaTh CIIOBECHYIO
(bOpMYJIMPOBKY 3aKOHA U 3aMUCHIBATh €70 MATEMATUYECKOE BBIPAKCHHE

1.6

OOBSCHATh (DU3UYECKUE TMPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYyallui MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE U3 2 - 3 JIOTHYECKUX
[IaroB ¢ MOMOUIbIO0 2 - 3 HM3Y4YEHHBIX CBONCTBA (PU3UYECKUX SIBICHHM,
(U3UYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pelars pacyeTHblEe 3aJayd (OmMparoluecss Ha cucremMy u3z 2 - 3
ypaBHEHHMI), HCTIONIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCJOBHS 33/Ja4dl 3allUCBHIBATh KPATKOE
yCIIOBHE, BBIABIATH HEAOCTAIOIIME MM U30BITOUHBIC JAHHBIE, BHIOMPAThH
3aKOHBI 1 q)OpMy.]'II)I, H€O6XO)II/IMI)I€ AJid pCHICHUA, TPOBOAUTE PACUYCThI U
OLICHUBATh PEAIMCTUYHOCTh IOJIYYEHHOTO 3HAueHHs (PU3HMUECKOM
BCJINYHHBI

1.8

pacro3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXKHO PEIIUTh TPU TIOMOITA
(GU3MYECKUX METOAOB, HCIONB3Ysl ONHMCAHWE WCCIEIOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPE/IOJIIOKEHNE, OICHUBATh MPABUIBHOCTh TOPSJIKA
MPOBEACHUS  MCCIENOBaHUs, J€NaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUN U OTIBITOB

1.9

NPOBOJIUTH OMNBITHI MO HAOMIOACHUIO (PHU3MUYECKUX SBICHUH WIH
(GU3MYECKUX CBOWMCTB TEN: CaMOCTOSITEIBHO COOUpaTh YCTAaHOBKY U3
n30bITOYHOTO Habopa OO0OpYIOBaHHUsS, OMUCHIBATH XOJ OIBITA W €ro
pe3yabTaThl, (POPMYITUPOBATH BBIBOBI

1.10

HPOBOJIUTH NPU HEOOXOJMMOCTH CEPUI0 MPSMBIX U3MEPCHUH, Onpeaess
cpeiHee 3HAYCHHE H3MEPAEMOM BEeMMUYUHBI ((POKYCHOE pacCTOsSHHE
coOuparomnieid JUH3bI), OOOCHOBBIBATH BBIOOP CIOCO0A HM3MEpPEHHSA
(u3MepuTeIHLHOTO pUbdopPa)

MMpOBOAUTL HCCICOAOBAHUC 3aBUCUMOCTEH (bHSI/IIICCKI/IX BCINYHNH C




UCIOJIb30BAaHUEM TMPSMBIX H3MEPEHUM: IJIaHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSATEJIBHO ~ coOMpaTh  YCTaHOBKY, (PMKCHpPOBAaTh  pE3YJIbTAThI
MOJIyYEHHOM 3aBUCHMOCTH (DUM3UYECKUX BEIMYMH B BUAE TaOmUL U
rpaduKoB, JeaTh BHIBOJBI IO PE3yIbTaTaM UCCIIEOBAHUS

1.12

MPOBOAUTL KOCBCHHBLIC H3MCPCHUA (I)I/I3I/I‘ICCKI/IX BCJIMYHH: IUIAHUPOBATH
HU3MCPCHHA, CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIIIOJHATH
HU3MCPCHUH, CIICAYA npezmoxceHHoﬁ HHCTPYKIIMH, BBIYHUCIATH 3HAYCHUC
BCJIMYHHBI U aHAJIM3UPOBATH IMMOJTYYCHHBIC PE3YJIBTAThI C YUECTOM SaI[aHHOﬁ
MOrpeIIHOCTHU H3MepeHPII>i

1.13

coOiroaaTh MpaBuiia TEXHUKH 0€30MacHOCTHU MPHU paboTe ¢ 1abopaTOpHBIM
000py10BaHHEM

1.14

pa3ianyaTh OCHOBHBIE MPU3HAKH HW3YYEHHBIX (PU3UUYECKHX MOJEeNei:
MaTepuagbHas TO4YKa, a0COJTIOTHO TBEPAOE TEJIO, TOYCUHBIM HCTOYHUK
CBeTa, JIy4, TOHKas JINH3a, TJIaHeTapHas MOJIeb aToMa, HyKJIIOHHAs! MOJIeJb
aTOMHOTO Si7pa

1.15

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS HM3YyYCHHBIX TNPUOOPOB H
TEXHHYECKUX YCTPOICTB C OMOPON HA MX OMHMCAHMS, UCIOJIb3YS 3HAHUS O
CBOWMCTBAaX (U3MYECKUX SBJICHUH H  HEOOXOoauMmble (U3HYECKHE
3aKOHOMEPHOCTH

1.16

UCIIOJIb30BATh CXEMbl i CXEMAaTHYHBIC PUCYHKH M3YYCHHBIX TEXHUYECKHX
YCTPOICTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMUYECKUX MTPOLIECCOB ITPU
pelleHHH  Y4eOHO-NPaKTUUECKUX  3a7ad, ONTHYECKHE CXEMbI  JUIs
MOCTPOCHHS N300paKEHMH B TUIOCKOM 3€pKajie M cCOOMparoIeii THH3e

1.17

OPUBOIUTH  NpUMEpbl  (HaXOIUTh  HMHPOpPMALUMIO O  MpHUMEpax)
NPAaKTUYECKOI'0 HCMOJIb30BaHUS (U3NYECKUX 3HAHUM B IOBCEIHEBHON
KU3HU 11 00ecriedeHnst Oe30MacHOCTH MPH OOpaIleHu ¢ nmprudopamMu u
TEXHUYECKUMHU YCTPOMCTBaMU, COXPaHEHUs 310pPOBbsI U COOJIIOJICHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPY KaIoILEel cpeie

1.18

OCYUIECTBJIATh MOUCK HH(pOpManuu (U3HUECKOrO COJCp)KAaHUS B CETU
WuTepHeT, caMoCTOSATENbHO (HOPMYJIHPYsI MOMCKOBBIM 3arpoc, HaXOIUTh
IyTU ONPEJENICHUs JOCTOBEPHOCTH MOJYyYEHHOW MH(OpPMALUU HA OCHOBE
UMEIOLUXCS 3HAHUN U JONIOJIHUTENIBHBIX HCTOUHUKOB

1.19

WCIIONIb30BATh MPHU BHITIOTHEHUH yUEOHBIX 33aJaHUI HAYyYHO-TOMYJISPHYIO
TUTEPaTypy (PU3UIECKOTo COMepPIKaHUs, CIPABOYHBIC MAaTEPHUATIBI, PeCypChI
cetu UHTepHer; BIaAeTb NpHEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMH W3 OJTHON 3HAKOBOUW CHCTEMBI B JIPYTYIO

1.20

co3aBaThb COOCTBEHHbIE MHUCHMEHHBIE M YCTHBIE COOOIIECHHS HAa OCHOBE
UHPOPMALIMM U3 HECKOJIBKMX HCTOYHUKOB (DU3UYECKOTO COJEpIKaHMA,
myOJIMYHO MPENCTaBIATh PE3yIbTaThl MPOSKTHOW HIIM MCCIIEI0BATENbCKOM
JNESATEIIbHOCTH, MpPU O3TOM TIPaMOTHO  MCHOJIb30BaThb  M3YyYEHHBIHI
MOHSITUMHBIN anmapaT W3yd4aeMoro paszzaena (U3MKH M COINpPOBOXKAATH
BBICTYIUICHHE TIpPE3CHTAllMel C Y4eTOM OCOOCHHOCTEH ayIUTOPHH
CBEPCTHHUKOB

1.21

IPU BBIOJIHEHUU Y4YEOHBIX NPOEKTOB U UCCIECIOBAHUM (PUINYECKUX




IIPOLIECCOB pacHpeneNaTh OO0A3aHHOCTU B TPYIIE B COOTBETCTBUM C
MOCTaBJICHHBIMM 33Jja4aMU, CJIEIUTh 3a BBINOJHEHUEM IUIaHA JEHCTBUMA U
KOPPEKTHPOBATh €ro, aJCKBaTHO OIEHUBATh COOCTBEHHBI BKIAJ B
JIeATEIBbHOCTh TPYIIIbI, BEICTPaUBaTh KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISI TOTOBHOCTD Pa3periaTth KOH(DINKTHI

Tabmuma 22.5

[TpoBepsiemble 351eMeHTHI conepkanus (9 kimacc)

Kon Kon IIpoBepsieMble 21EMEHTHI COAECPKAHUS
pasznena JJIEMEHTa

8 MEXAHWYECKUE ABJIEHUA

8.1 Mexannueckoe naBWxeHHE. MarepuanbHas Touka. Cucrema
oTCcYeTa

8.2 OTHOCHUTENLHOCTh MEXAHUYECKOTO JIBMKEHMS

8.3 PaBHOMepHOE NPSAMONIMHENHOE IBUKEHUE

8.4 HepaBrnomepHoe mpsimosnmHeiHoe nBmwkeHue. CpemHss u

MI'HOBCHHAasi CKOpPOCTb TCJIa IIPU HCPABHOMCEPHOM JIBUKCHUN

8.5 Yckopenue. PaBHOYCKOPEHHOE NPSIMOIIMHENHOE JBUXKEHUE

8.6 CBobOonHoe nagenue. OneiThl [ anmnes

8.7 PaBHomepHOe nBmkeHue 1o OkpyxkHoctH. Ilepmon m yacrtora
oOparieHusl. Jluneitnas u yrioBas CKOpOCTH.

LlenTpocTpeMUTENIBHOE YCKOPEHUE

8.8 [Tepseiit 3axkon HeroToHa

8.9 Btopoii 3akon HeroToHa

8.10 Tpetwnii 3akon HeroToHa

8.11 [IpyrHIHMN cynepno3unuy cui

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHud: CUja TPEHHUSI CKOJIbKEHMS, CHJIa TPEHHS IOKOS,

JIpyTHUE BUIbI TPEHUS

8.14 Cuna TsKECTM M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE
CBOOOJIHOTO Ma/IEHUS

8.15 JBuxenue tuiaHer BoOkpyr ComHua. IlepBas kocmuyeckas
ckopocTb. HeBecomMocTh 1 neperpysku

8.16 PaBHOBecue maTepuanbHON TOUKU. AOCOITIOTHO TBEPIOE TEIIO

8.17 PaBHOBEeCHE TBepIOro Tena ¢ 3aKPEIJIEHHOW OCBhIO BPAIICHUS.




MowmeHT cunsl. LleHTp TsKECTH

8.18

HNmnynse Tena. 3menenne umiyinabca. UMmynbc CUiibl

8.19

3aKOH COXpaHEeHMsI UMITyJIbca

8.20

PeakTuBHOE IBH)KEHUE

8.21

Mexanudeckas paboTa U MOITHOCTh

8.22

Pabora cui TsKecTH, ynpyroctd, TpeHus. CBsi3b SHEPTHH H
paboTsl

8.23

[ToTeHnmanpHasi SHEPTUs TeJa, MOMHATOTO HaJ IMOBEPXHOCTHIO
3emnn

8.24

IloTenunanbHas OHEPIusa coxkaTon MPY>KHUHbI

8.25

Kunernueckas SHEPTH-. TeopeMa 0 KHHETHYECKOM SHEpPIrUuun

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON S3HEPTUU

8.27

[IpakTuyeckue paboOTHI:

OmnpezneneHue cpenHell CKOPOCTH CKOJIBXCHHS Opycka WiIH
JBUKCHISI MIAPHUKA 10 HAKJIOHHOH IIOCKOCTH.

OnpezeneHne yCKOPSHHS Tea MPH PABHOYCKOPEHHOM JBIKEHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHHU

IIPU PAaBHOYCKOPEHHOM JIBFDKEHUU 0€3 HauaIbHOW CKOPOCTH.
[TpoBepka runIOTE3bI: €CITU IPU PAaBHOYCKOPSHHOM JIBIKECHHH 0€3
HAYaJIbHOW CKOPOCTH IYTH OTHOCSATCS KaK Psii HCUETHBIX YHCET,
TO COOTBETCTBYIOIINE IIPOMEXYTKH BPEMEHH OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHUITBI TPSHHSI CKOJIBKCHHSI OT CHITBI
HOPMAaJILHOTO JaBJICHHS.

Onpenenenne kKodhHUIIMEHTA TPEHUS CKOJIBKEHUS.
OnpeneneHue )KeCTKOCTH TPYKUHBIL.

Onpenenenne pabOTBHl  CHUJIBI  TPEHUS TMPU PABHOMEPHOM
JIBM)KEHUH TeJa 110 TOPU30HTAIBHON TTOBEPXHOCTH.
Ornpenenenne pabOThl CUIIBI YIIPYTOCTH TPHU MOABEME Tpy3a C
UCTIOJIb30BaHUEM HEMOJBMYKHOTO U TIOJIBU)KHOTO OJIOKOB

8.28

duszndeckue IBICHNAS B OpUupoac: MpUIMBLI U OTJIUBLI, ABUKCHUC
m1adHeT CollHeUHOH CUCTCMBI, PCAKTHUBHOC ABHXCHUC KXUBBIX
OpraHnu3mMoB

8.29

Texnuueckue YCTpOﬁCTBaZ CIIMAOMCTpP, AATUUKH IIOJIOKCHUA,
PACCTOSAHNA U YCKOPCHHA, PAKCTBI

MEXAHNWYECKUE KOJIEBAHM A 11 BOJIHbI

9.1 KonebGarenbnoe  aBmkeHue. OCHOBHbIE — XapaKTEPUCTUKHU
KOJIEOAHUI: IEPHOJ], YaCTOTa, aMILIUTY/1a
9.2 Marematnueckuii M INpyKUHHBIM MasTHUKHU. lIpeBpaiuenue

OHCPIrum 1npu Ko0JIEOaTEITEHOM JABHMXCHUU




9.3 3aryxatomme Konebanus. Berayxnenusie konedanus. Pesonanc

9.4 Mexannuyeckue BoiHbL. CBOWMCTBA MEXaHUYECKHX  BOJIH.
[IpononpHbIe 1 noNepeyHbIeC BOJIHBL. [[11MHA BOJIHBI U CKOPOCTH €€
pacripoctpaHeHusi. MexaHWYeCKHe BOJIHBI B TBEPIOM TeEJE,
CEHCMUYECKUE BOJTHBI

9.5 3Byk. ['poMKoOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa

9.6 NudpasByk u ynbTpa3Byk

9.7 [IpakTuyeckue paboOTHI:
Omnpenenenye 4acTOTHI U Neproaa KoeOaHUl MaTeMaTHYeCcKOro
MasITHUKA.
Omnpenenenre 4acToTbl M NepUoAa KoieOaHUM MPY>KUHHOTO
MasTHUKA
HUccnenosanue 3aBHCUMOCTH rnepuojia KoJIeOaHuii
MO/IBEIICHHOTO K HUTH TPy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TepHoja KojeOaHUN MPY>KUHHOTO
MasTHHKA OT MacChl Ipy3a.
[IpoBepka HE3aBUCHMOCTH TIepHOJa  KojJebaHUU  Tpy3a,
MOJIBEIIEHHOTO K HUTH, OT MAaCChl IPy3a U HKECTKOCTHU MPYKUHBI.
H3mepenue yckopeHust CBOOOTHOTO MaIeHUs

9.8 Ousnyeckue SBICHUS B TMPUPOJE: BOCIPHUSITHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHUE, CEMCMHYECKHE BOJHBI, I[yHAMH,
9X0

9.9 TexHUYecKue yCTpOMCTBA: XOJIOT, HCIOIb30BAaHUE YIbTPa3BYKa

B OBITY U TEXHUKE

10 DJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMATHUTHBIE BOJIHBI
10.1 DNeKTpOMarHUTHOE 1oJie. DJIeKTpOMarHuTHbIe BoJHbL. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
10.3 DnexTpoMarHuTHas npupoja ceera. CkopocTs cBeta. BonHoBbIe
CBOICTBA CBETA
10.4 [TpakTrueckue pabOTHI:
N3ydeHne CBOMCTB JJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOWMIIBHOTO TenedoHa
10.5 Ouznyeckue SBICHUS B MPUPOAE: OHOIOTHYEcKOoe JIeiCTBHE
BUAMMOTO, YIIETPa(UOIETOBOTO U PEHTT€HOBCKOTO U3ITyYeHUH
10.6 TexHu4ecKkne yCTpPOMCTBA: HCIOIB30BAHUE JJICKTPOMArHUTHBIX
BOJIH JIJIs1 COTOBOM CBSI3U
11 CBETOBBIE SABJIEHUA
11.1 JIyueBas monens cBera. MicTouHMKY cBETa




11.2 [IpsimonuHeHOE pacpOCTpaHEHHUE CBETA

11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHHUs CBETa

11.4 [Ipenomnenue cBera. 3akoH mpenomiieHus cpera. [lomHoe
BHYTpPEHHEE OTpPaKEHUE CBETA

11.5 JInnza. Xop nydei B JIMH3E

11.6 OnTuueckas cucreMa ¢oroanmnapara, MUKPOCKOTA B TEIECKOIa

11.7 I'na3 kak onTuyeckas cucrema. bau3opykocTh U TadbHO30PKOCTh

11.8 Paznoxenne Oenmoro cBera B cmekrp. OnbiTel  HproTOHA.
CrnosxeHue CeKTpaIbHBIX IIBETOB. Jlucmepcus cBeta

11.9 [IpakTuyeckue paboTHI:
HccnenoBanue 3aBUCMMOCTH yIJla OTPa)KEHUSI CBETOBOT'O JIyya OT
yTIiia maJieHusl.
N3yuenune xapakTepuCTUK H300pakeHUs MpEeIMETa B IIOCKOM
3epKaie.
HccnenoBanue 3aBUCMMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIyya
OT yIJIa MaJIeHUs Ha rpaHulle "BO3AYX - CTEKIIO".
[Tonyuenue n300pakeHHI C TOMOIIBIO COOMPAOIICH JTUH3HI.
Onpenenenue (HOKYCHOTO pacCTOSIHMS M ONTUYECKOM CHIIBI
COOMpArOIIEH JTNH3HI.
OnbITHI IO PA3JI0KEHUIO OEJIOro CBETa B CHEKTP.
OMBITHI IO BOCTIPUATHIO IBETA MPEIMETOB MPU WX HAOIIOJEHUN
4yepes [BETOBbIC (DUITBTPHI

11.10 ®usnueckue siBieHus B npupoje: 3atmeHuss Connua u JlyHsl,
[BETa TeJ, ONTHYEeCKHe SBJIeHHs B arMocdepe (uBeT HeOa,
pedpakius, pagyra, MUPax)

11.11 TexHUYecKue YCTpPOWCTBA: OYKHM, NEpHUCKOIN, ¢oToanmapar,
ONTUYECKHE CBETOBO/IBI

12 KBAHTOBBGIE ABJIEHUA

12.1 Onbiter Pezepdopna w mmanerapHas Mojenb atoma. Mojenb
aroma bopa

12.2 Hcnyckanme ©  TNOIVIOLIEHHE CBETa arOMOM. KBaHTBHL
JlunHeiuaTeie CIEKTPHI

12.3 PaguoaktuBHOCTh. Anbda-, 6eTa- U raMMa-u3IydeHus

12.4 Crpoenune atoMHoro sigpa. HykinoHHas Mozenb aTOMHOIO sjpa.
H3oTonsl

12.5 PannoaktuBHble mipeBpaiienus. [lepuoa nmomypacnaga aTOMHBIX
sep

12.6 SAnepHbple peakuuu. 3aKOHbl COXPaHEHUS 3apsA0BOIO U
MacCOBOI'O YHCEI




12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12.8 Peakuu cuntesa u nenenus saep. Mcrounuku sueprun CosHIa
U 3BE3[
12.9 Snepnas sHepretuka. JleicTBUe paiMOAaKTUBHBIX U3JIy4YCeHUN Ha

JKHUBBIC OpTaHHU3MbI

12.10 [IpakTuueckue pabOTHI:

HabmioneHre CriionIHpIX U IMHEHYaThIX CIEKTPOB U3ITyUCHHS.
HccnenoBanne TpPEeKOB: H3MEPEHHE DJHEPrHM YaCTHIBI IO
TOPMO3HOMY yTH (110 poTOrpadusm).

N3mepenne painoakTHBHOTO (hOoHA

12.11 ®duznyeckue SIBJICHUS B MIpUPOJIE: €CTECTBECHHbIN
paaMoaKTUBHBIA (OH, KOCMHYECKHE Jy4H, pPaIHOaKTHBHOE
U3JIy4eHUE NPUPOAHBIX MUHEPAJIOB, JIEUCTBUE PAJIMOAKTHUBHBIX
U3JIy4CHU Ha OPraHU3M YEJIOBEKa

12.12 TexHudeckue yCTPOMCTBA: CIEKTPOCKOIl, WHIWBUyaJIbHBIA
J03UMeTp, Kamepa Bunbcona

153.8. Jlns mpoBeAeHUs OCHOBHOTO TOCYJapPCTBEHHOTO dK3aMeHa 1o (usuke (manee - OI'D
1o (U3MKE) UCIOIB3YETCs MepeyeHb (KOAUPHUKATOP) MPOBEPSEMBIX TPEOOBAaHH K pe3ysibTaTaM
OCBOCHHSI OCHOBHOH 00pa3oBaTeNbHONW MPOTpaMMbl OCHOBHOTO 0O0ImIero oOpa3oBaHUs U

OJICMCHTOB COACPIKAHUSA

Tabnuua 22.6

[IpoBepsiembie Ha OI'D no gusuke TpedoBanus

K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIHLHOM MPOTPAMMBbI

OCHOBHOTO 00111eT0 00pa3oBaHus

Kon
MIPOBEPSEMOTO
TpebOBaHUs

[IpoBepsieMmbie TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM 0a30BOT0 YPOBHS
OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus Ha ocHoBe PI'OC

1

[Tonnmanue poau QU3NKU B HAYYHOM KapTUHE MHUPA;

c(OopMHPOBAaHHOCTb 0A30BBIX NPEACTABICHUN O 3aKOHOMEPHOH CBS3U U
MO3HABAEMOCTH SIBJICHUN MPHUPOJBI, O POJIM SKCIEPUMEHTa B (U3HKE, O
cucreMoobOpa3zyromeil posin (U3MKU B Pa3BUTHM €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTWH, 00 3BOMIONUHN (U3NYECKUX 3HAHUN U UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYyYHON KapTHMHE MHpaA, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX YUCHBIX-(PU3UKOB B PA3BUTHE HAYKU, OOBSICHEHUE TTPOIIECCOB
OKpYXaroIlero Mupa, pa3BUTHE TEXHUKHU U TEXHOJIOTHH

3HaHus O BHJAX MaTepuu (BELIECTBO U MOJE), O IBMKEHUHU Kak criocobe
CYLIECTBOBaHMsI MaTepuu, 00 aTOMHO-MOJEKYJSPHOM TEOPHHM CTPOECHHUS
BEIIECTBA, O (PM3NYECKON CYIIHOCTH SBJICHHHA MPUPOABI (MEXaHHUECKHUX,
TEIUIOBBIX, YJIEKTPOMArHUTHBIX U KBAaHTOBBIX);

YMCHUC pa3jindyaThb ABJICHHUA 110 OIMMCAHHUIO UX XAaPAKTCPHBIX CBOMCTB U Ha




OCHOBE OTIBITOB, JICMOHCTPUPYIOLIHNX JaHHOE (PU3UIECKOE SIBIICHHE;
YMEHHE paclo3HaBaTh NPOSBIECHUE H3YyUYEHHBIX (U3NYECKUX SIBJICHUU B
OKpYaroIeM MUpPE, BBIJEIIAS UX CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKK)

BJ'Ia)J;eHI/Ie OCHOBaMH TOHSTHITHOTO amnmnapara 1 CUMBOJJHMYCCKOI'0 A3bIKa
(I)I/I3I/IKI/I " UCIIOJIb30BAHUEC UX IJId PCIICHUA y‘-Ie6HLIX 3aaay,

YMCHUC XapaKTCPHU30BaATb CBOMCTBA TECII, (1)H31/I‘-IGCKI/I€ SABJICHUS W IIPOLCCCHI,
HCIIOJIb3YyA (I)yHI[aMeHTaJ'ILHBIe N OMIIMPUYICCKHUEC 3aKOHBI

YMeHue OmucChIBaTh M3YYECHHBIE CBOMCTBA TeNl W (DHU3MUECKHUE SBIICHHS,
UCTIONB3YS (PU3UIECKHE BETUINHBI

Brnanenne ocHOBaMU METOJIOB HAyYHOTO MMO3HAHMS C YIETOM COOJIOICHUS
MpaBWJI OE30MMACHOTO TPYyAa:

HaOmrozieHue (U3HYECKUX SBICHHUIN: YMEHHE CaMOCTOSITEIHLHO COOMpATH
HKCIIEPUMEHTAIBHYI0 YCTAaHOBKY W3 JaHHOrOo Habopa o0opyaoBaHUs IO
WHCTPYKIIMW, OIMCHIBATh XOJ ONBITA M 3alHCHIBATh €ro Pe3yJIbTaThl,
(GbopMyIIUPOBATH BHIBOJIBI;

NPOBE/ICHUE TPSIMBIX W KOCBEHHBIX HM3MEPEHHH (U3UYECKUX BEINYHH:
yMEHHE  IUIAHUPOBaTh  U3MEPEHHs,  CaMOCTOATEIbHO  COOMpaTh
AKCIICPUMEHTAIBHYIO YCTAaHOBKY I10 MHCTPYKIIMH, BBIYUCIISITH 3HAYCHHE
BEJIMYMHBI ¥ aHAJIM3UPOBATH MOJTYUYEHHBIC PE3YJIbTAThI C YIETOM 33aJaHHOU
MOTPEITHOCTH PE3yJIbTaTOB U3MEPECHUH;

MIPOBEJICHHE HECJIOKHBIX AKCIIEPUMEHTAITLHBIX WCCIIeIOBAaHU;
CaMOCTOSITEIIEHO COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY W TIPOBOJHTH
UCCJIEIOBAaHNE TI0 MHCTPYKIIMH, MPEACTABIAThH MONyYCHHBIE 3aBUCHMOCTH
(U3MYECKUX BEIWYMH B BHUIE TaOMUIl U TpadUKOB, YYHUTHIBATH
MOTPEIIHOCTH, ACNIATh BBIBOJBI IO PE3YJIbTaTaM UCCIICOBAHUS

[ToHnmMaHue XapaKTEpHBIX CBOMCTB (PM3UUECKUX MOJENeH (MaTtepuaabHas
TOYKa, a0COJIIOTHO TBEPJOE TEJO, MOAEIH CTPOEHUS Ta30B, KUIAKOCTEH U
TBEPABIX TeJll, IUIAHETAPHAs. MOJEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATh UX AJIs 00bACHEHHs! (PU3NUECKHX IPOLIECCOB

YMeHue o0bsICHATh (U3NUECKHE POLIECCHl U CBOMCTBA TE€J, B TOM YHCIE U
B KOHTEKCTE CHUTyalUld IPAKTUKO-OPUEHTUPOBAHHOIO XAapakTepa, B
YaCTHOCTH, BBISBJIATH IPUYMHHO-CIECICTBEHHBIE CBS3M W CTPOUTH
OO0BSICHEHHE C OMOpPO Ha HM3y4YCHHbIE CBOMCTBA (DU3NYECKUX SBICHHIA,
du3nvecKkre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIENTN

YMeHue pemarh pacueTHble 3a1auM (Ha 0aze 2 - 3 ypaBHEHUIl), UCTIONb3Ys
3aKOHBI U ()OPMYJIBI, CBSI3BIBAIONINE (PU3NIECKUE BETMUMNHBI, B YaCTHOCTH,
3alAChIBaTh KPaTKOE YCJIOBHE 3aJaui, BBIABIATH HEIOCTAIOIINE JAHHBIC,
BHIOMpATh 3aKOHBI H (POpPMyIIBI, HEOOXOIWMBIE JJISI €€ pPEIICHHS,
WCIIOJIb30BaTh CIIPABOYHBIE JaHHBIC, IIPOBOAMTH pPAcdyeTbl M OLICHUBATH
PEATUCTHYHOCTH MOJYYSHHOTO 3HAYCHUsI (PU3UUECKON BEIIMYMHBI, YMEHUE
ONpeneNiATh Pa3MEPHOCTh (PU3MUYECKONW BEJIMYMHBI, MNOJIYYEHHOM mpu
pelIeHNH 3aJauu

YMeHue xapakTepu30BaTh IPUHLIMUIIBI ACUCTBUS TEXHUUECKUX YCTPONCTB, B
TOM YHuciIe OBITOBBIX HPUOOPOB, W MPOMBIIUIEHHBIX TEXHOJOTHUECKUX
IIPOLIECCOB M0 UX OMHCAHUIO, UCIIOJIb3YSl 3HAHUSI O CBOMCTBAX (PU3NUYECKUX
SBJICHUN U HEOOXO0MMbIe (PU3HUECKUE 3aKOHOMEPHOCTH




10 YMeHue UCToIb30BaTh 3HAHUS O (PU3NICCKUX SBICHUSAX B TIOBCETHEBHOM
KU3HU Uig obOecrieyeHus] 0e30MacHOCTU MPH OOpalleHHH ¢ OBITOBBIMH
npuOoOpaMy M TEXHHUYECKHMMH YCTPOWCTBAMHU, COXPAHEHUS 3I0POBbS U
COOJIFOJICHHSI HOPM DSKOJIOTUYECKOTO IOBEICHUS B OKpYXKAIOIICH Cpeje;
MOHMMAaHUE HEOOXOMUMOCTH MPUMCHCHHS JOCTIKEHUH (QU3NKH W
TEXHOJIOTUH [T PAllMOHATIBHOTO MPUPOIOTIONIB30BaHUS

11 OnbIT moMcKa, TMpeoOpa3oBaHMs M TpPEACTaBICHUs HH(MOpMAIMU
(GuU3NYECKOTO  COJIEp’KaHUs C  HCIIOJIb30BAaHMEM  HMH(DOPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUIA;

YMEHHE OLIEHUBATh JOCTOBEPHOCTh MOJYyUYEHHOW MH(OpMalLMU Ha OCHOBE
UMEIOLUXCS 3HAHUN U JOIIOJHUTENIBHBIX HCTOUHUKOB;

YMEHHE HCII0JIb30BATh MpPHU BHIINOJHEHUM YYEOHBbIX 3aJaHUil HaydHO-
HOMYJIAPHYIO  JINTEpaTypy (U3MYECKOTO COJAEp)KaHUs, CIpPaBOYHBIE
MaTepuabl, pecypcebl cetu HTepHeT;

BJaJieHHe 0a30BBIMU HaBBbIKAaMU IpeoOpa3oBaHUS MHPOPMALUHU U3 OJHOU
3HaKOBOM CHUCTEMBl B JIpYI'yl0; YyMEHHE CO3/1aBaTb COOCTBEHHbBIE
IUCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMAIK U3 HECKOJIBKUX
HUCTOYHUKOB

Taobmuma 22.7

[Tepeuens a51eMeHTOB cojiepkanusi, mpoBepsieMbix Ha OI'D o dusuke

Kon IIpoBepsieMblil 2JIEMEHT COACPIKAHUS

1 MEXAHUWYECKUE ABJIEHUA

1.1 Mexannueckoe JaBWXeHHe. MarepuanpHas Touka. Cucrema  OTcYera.
OTHOCUTETBHOCTD JABMKEHUS

1.2 PaBHOMepHOE M HepaBHOMepHOe nBHkeHHe. Cpenssis ckopocTs. Dopmyna ais
BBIYMCIICHUS CPEJITHEH CKOPOCTH:

S
vB2
t

1.3 PaBHOMepHOE TPSAMOJMHEMHOE IBH)KEHUE. 3aBUCUMOCTh KOOPJMUHATHI TEIa OT
BPEMEHH B CIIy4ae PaBHOMEPHOT'O IIPSIMOJIMHEWHOIO IBUKECHHUS:

X(t) = Xo + vxt.

['paduky 3aBUCUMOCTH OT BPEMEHHU JUISI HPOCKIHH CKOPOCTH, MPOCKIUH
NepeMelIeHus, IyTH, KOOpAWHAThl MpPU PABHOMEPHOM MPSMOJUHEHHOM
JIBAKECHUHN

1.4 3aBUCUMOCTh KOOPJIMHATHI Tejla OT BPEMEHU B CiIyyae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO ABUKECHHUS:

2
x(t) A x, Bv,.t0a, .




@opmynbl 118 MPOEKIMM NEPEMEUICHMs], MPOEKLIUU CKOPOCTU U NPOEKIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:

2
Sx(t) vaax ’

vx (t) va ax @’

ax(t) = const,
V2x2 - V]x2 = 2axSx.

I'padvkn 3aBUCUMOCTH OT BPEMEHH [UIsl TMPOEKIUH YCKOPEHUS, MPOEKIIUU
CKOPOCTH, TMPOEKIUH TEPEMEIIECHUs], KOOPAMHATHI IPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JABM)KEHUU

1.5

CBobonHoe mageHue. PopMyIibl, OMUCHIBAIOIINE CBOOOJHOE MaJeHHE Tesa IO
BEPTHUKAIHU (JIBU’KEHUE TeJIa BHU3 WIM BBEPX OTHOCUTENILHO MOBEPXHOCTU 3€MJIN).
I'paduky 3aBUCHMOCTH OT BpPEMEHM MJIi NPOEKIHUU YCKOPEHUs, MPOCKIUH
CKOpPOCTH ¥ KOOPAMHATHI TIPH CBOOOHOM ITaJICHUHN TeJla 110 BEPTHKAIN

1.6

CkopocTh paBHOMEpPHOIO JIBJKEHHUS Tejla IO OKpyKHOCTH. Hampasnenue
CKOPOCTH.

@opMyna Juisi BBIYMCIEHUS CKOPOCTH YE€pe3 PAAUYC OKPYKHOCTH U TEPHOL
oOparieHus:

?
VZR'
T

LlenTpocTpeMuTensHOEe  yCKOpeHHe. HampaBieHne [EeHTPOCTPEMHTEIBHOTO
yckopenus. @opmyra 171 BBIYUCICHUS YCKOPEHUSI:

2
A%
aé E
dopmyna, CBSI3bIBAIONIAS IEPUO]] M YACTOTY OOpALCHUS:

vl
T

1.7

Macca. ITnotHocTs Bemecta. @opmyia i BBIYUCIEHUS TUIOTHOCTH:

m
i [ —
V

1.8

Cuna - BCKTOpPHAA (bHSquCKaﬂ BeanunHa. CliosKeHue Cuil

1.9

SIBnenue nnepuuu. llepselii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:




FOm.

COHaHpaBHCHHOCTB BCKTOpPa YCKOPCHUSA TCJIa U BCKTOpPA CHIIBI, HeﬁCTBYIOHlCﬁ Ha
TCIIO

B3aunmoneiictue ten. Tperunii 3akoH HeroToHa:

1 I
Fy, 00Fg,

1.12 | Tpenue noxost u TpeHUE CKOIbKeHUsA. DopMyIia A BBIYUCICHUS MOIYJISl CHIIBI
TPEHMSI CKOJIb)KECHHUS:
F, 0i
1.13 | dedbopmanus Ttema. Ymupyrue u Heynpyrue aedopManidu. 3aKOH YIPYrou
nedopMmanuu (3akoH ['yka):
F [ kM1
1.14 | BcemupHoe TAroreHue. 3aKOH BCEMUPHOTO TATOTEHUS:
F=G
>
R
Cuna TsprecTu. Y CKOpeHHe CBOOOTHOTO MaeHUs.
®opmyna 175 BBIYUCIECHUS CUIIbI TSHDKECTH BOJIM3HM MOBEPXHOCTH 3EMIIH:
F =mg.
JBuxenue miuanet Bokpyr Connua. [lepsas kocmuueckast ckopocts. HeBecomocThb
U TIeperpy3Ku
1.15 |Mmmynbce Tena - BeKTopHas pusndeckasi BeMUIHHA.
1 1
p Bmy
HMI1yeC cuCTEMBI TEIL.
N3menenue nmmnyiibca. MMiyabe cuiibl
1.16  |3akoH coxpaHEHHUs UMITYJIbCA JIJIsl 3aMKHYTOW CUCTEMBI TEJ:
I I I
p Bmy, @m,v, [ const.
PeaktuBHOE NBHKEHUE
1.17 | Mexanuueckas padota. @opmyina Jyist BBIYMCIEHUS pabOThI CUIIBL:

A Fscos

Mexannueckass MOITHOCTD:




A
N7

1.18

KuHeTndeckas 1 NOTCHIMAIBHAS DHEPIHSL.
@opMyia 1l BBIYMCICHUS] KHHETUYECKON DHEPTUHU:

2
E B
2

TeopeMa 0 KHHETUYECKOUN SHEPTUH.
(DOpMyJIa IJIs1 BBIYHCJIICHUSA HOTGHHH&HBHOﬁ OHCpTruu TECJIa, NOAHATOTrO Ha
3emuteil:

E, = mgh

1.19

Mexanudeckasi SHEPIUsi:
E - Ek + Ep.

3aKOH COXpaHEHUsS MEXaHW4ecKou sHepruu. dopMyra I 3aKOHA COXPAaHECHUS
MEXaHUYeCKOMN OHCPIvr B OTCYTCTBUC CUJI TPCHUA:

E = const.

IIpeBpanicHue MEXaHUYECKOW SHEPIUU IPU HAJTMYUU CUIIBI TPEHUS

1.20

ITpocTeie MexaHU3MBI. "30J10TOE PAaBUIIO" MEXAHUKH.
Peryar. MomeHT cuuibl:

M =FL
VYcnosue paBHOBeCHUS pblyara:

M +Mz+...=0.

[ToaBU>XHEBIN U HEMOABWKHBINA OJIOKU.

Aiiéégi ay
KIIZI mpocThIX MEXaHU3MOB, ¢ U
caoda+4i i ay

1.21

JlaBieHue TBepI0ro Tea.
(DOpMyJIa JJIA BBIYUCJIICHUA JaBJICHUA TBepl[OI‘ O TCJ1a.

F
B—.
P

JaBnenue raza. ATMochepHoe TaBJIeHHE.
['mapocTaTUueckoe JaBJiCHUE BHYTPH JKUIKOCTH.
q)OpMy.]'Ia JJI BBIYMCIICHUA JAaBJICHUS BHYTPHU KUIAKOCTH!

P~ ugh P




1.22

3axoH [lackans. 'mapaBnuyeckuii npecc

1.23

3akon Apxumena. dDopmyna Il ONPEACICHHS BBITAJKUBAIOMICH CHIIBI,
JIEUCTBYIOILIEH Ha TEJI0, MOTPY>KEHHOE B KUJKOCTb WJIU Ta3:

F,,, Oigl.

VYcenosue naBanus tena. [naBanue cy10B U BO31yXOIlJIaBaHUE

1.24

Mexannueckne KoneOaHUs. AMIUIMTYNa, TEPUOJ M 4YacToTa KOJICOAHWMIA.

1

o ?
dopmyia, cBI3bIBarONIas YaCTOTY U MEpUo] Konebanuit: v

1.25

MareMatnueckuii U IpYKMHHBIA MasTHUKWU. lIpeBpainenue sHeprum npu
K0J1e0aTeNbHOM JIBUKEHUU

1.26

3aryxatomue Kojebanus. BeinyxneHHbie Konebanus. Pezonanc

1.27

MexaHunueckue BOJHBL. [IpojosibHBIE M TOTIEpEYHbIC BOJHBI. J[7TMHA BOJHBI U
CKOPOCTbh PACHPOCTPAHECHUS BOJIHBI:

e vir

1.28

3Byk. ' pomMKoCTb 1 BeIcOTa 3ByKa. OTpaskeHUE 3ByKOBOW BOJIHBI HAa TPAHUILIE JBYX
cpen. MHdpa3Byk U yiabTpa3sByk

1.29

[TpakTrueckue paboThl

W3mepenune cpeiHeil IMJIOTHOCTH BEIIECTBA; APXUMEIOBON CHIIBI, KECTKOCTU
NPYXUHBL, KO3(pQHIIMEHTa TPEHUS] CKOJBXKCHHS, PaOOThI CHIIBI TPEHUS, CHIIBI
VOPYTOCTH; CPEAHEH CKOPOCTH JBIKEHHS OpycKa MO HAKIOHHOW IUIOCKOCTH;
YCKOpEeHHUsI OpycCKa MPH ABMKEHUH 110 HAKJIOHHOW IIOCKOCTH; YaCTOTHI M TIEpUOJIa
KojeOaHUN MaTeMAaTHYECKOTO MAasSTHHKA; 4YacTOThl W TepuoAa KoJjeOaHui
NpPY>XKUHHOTO MasiTHUKA; MOMEHTA CHJIbI, ICHCTBYIOIIETO HA phIYar; pabOThl CHIIBI
YIPYTOCTH MPH MOABEME I'Ppy3a C IOMOIIBIO HETTOIBUKHOTO 0JI0Ka; pabOThI CHIIBI
YIPYTOCTH MPH MOJABEME I'Py3a ¢ TOMOIIBIO OIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCIMOCTH apXUMEIOBOM CHITBI OT 00bheMa MOTPYKEHHOM 4acTh
TeJa ¥ OT IUIOTHOCTH >KUAKOCTH; HE3aBHCUMOCTH BBITAIKUBAIONICH CHIIBI OT
MacCChI T€Jia; CUJIBI TPCHUSA CKOJIBXKXCHUA OT CHUJIbI HOPMAJIBHOI'O AABJICHUA U OT
poia TIOBEPXHOCTH; CHJIBI YIPYTrOCTH, BOSHHKAIOIIEH B MpPY)XHUHE, OT CTCIICHU
nedopMaluu TpYKUHBI; YCKOPEHHUs Opycka OT yIJia HaKJIOHA HAIPaBIISIOIICH;
nepuosia (4acToThl) KOJICOAHUN HUTSHOTO MAsTHUKA OT JUIMHBI HUTH; TIEpUOJA
KOJICOAHUH TIPYKUHHOTO MasiTHHUKa OT MacChl Ipy3a U JKECTKOCTH MPYKHHBI,
UCCIIC/IOBAaHNE HE3aBUCUMOCTH TEepHOJa KOJeOaHWH HUTSHOTO MAasSTHHKA OT
Macchl rpysa.

[TpoBepka ycinoBus paBHOBECHS pblyara

1.30

dusnyeckue SBICHHA B MPUPOJE: NPUMEPBHl JBUKCHHS C Ppa3IU4YHBIMU
CKOPOCTSIMU B )KMBOH U HEKMBOW IIPUPOJE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJE U
TEXHUKE, IPHUIUBBI U OTJUBBI, JABWKEHHE IIaHET (COJIHEYHOW CHCTEMBI,
PEaKTHBHOE JIBHKCHHUE KMBBIX OPTaHU3MOB, PbIYard B TEJE YEJIOBEKA, BIUSHUE
aTMOC(EpHOro JaBJIEHHs Ha JKMBOM OpraHu3M, IJIaBaHME pbIO, BOCHpUSATHE
3BYKOB XUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKNE BOIHBI, IlyHaMH, X0
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Texanueckne yCTpOﬁCTBaI CIIMAOMETP, AATYHWKH IIOJIOXKCHUA, PACCTOSAHHUA U
YCKOpPEHMs, AMHAMOMETp, NOJIIWIHUKN, paKeTbl, pblyar, MOABIKHBIA U
HGHOI[BI/I)KHblf/i 6J'IOKI/I, HAKJIOHHAs IIIOCKOCTb, HPOCTBIC MCXAaHW3MbI B 6I)ITy,
cooOwIaromuecs: Cocyabl, YCTPOMCTBO BOAONPOBOJA, THUAPABIMYECKHM mpecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BAaHUE YIIbTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA

2.1 OCHOBHBIE MTOJI0KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOEHHUS BELIECTBA.
Mopenu TBepAOTro, SKHAKOTO U Ta3000pa3HOTO COCTOSIHUW — BEIIECTBA.
Kpucrannuaeckue u amopgHbie Tena

2.2 JBwxenue dyactuil BemiecTBa. CBs3b CKOPOCTH JIBHJKEHHUS 4acTHI[ C
TeMriepatypoid. bpoyHoBckoe nBkenue, muddys3us

2.3 CMmauyuBaHue U KallWJUISIPHBIE SIBJICHUS

2.4 TermnoBoe pacuiupeHue U cxaTue

2.5 TermmoBoe paBHOBeCHE

2.6 BuyTtpennss sHeprus. Pabora u Temsomepenaya Kak CHOCOOBI W3MEHEHUs
BHYTPEHHEHN SHEPTUU

2.7 Buael Terionepenaun: TEIONPOBOIHOCTh, KOHBEKIIHS, U3TyYEHUE

2.8 Harpepanue u oxnaxaenue tes. KoanuecTBo TEIUIOTHI. Y IelibHas TEMII0EMKOCTb:
Q=cm(t: - t1)

2.9 3aKOH COXpaHEHHWs SHEPruy B TEIUIOBBIX IMpoleccax. YpaBHEHUE TEIIOBOTO
Oananca:
Q+Q2+...=0

2.10 |Ucnmapenue u koHaeHcauus. V3mMeHeHHWe BHYTPEHHEW HHEPruM B Tpolecce
WCIIapeHusi M KOHJeHcauuu. KumeHwe KUIAKOCTU. YIenapHas TeruioTa
napooOpa3oBaHMS:
L=

m

2.11 Brnaxnocts Bo3myxa

2.12  |IlnaBneHue u Kkpuctamiuzamnus. Mi3meHenre BHyTpeHHENH SHEPTUU MPU IJIaBICHUU
Y KpUCTaJUIM3alMU. Y JeJIbHas TeIUI0Ta TUIaBICHUS:
¢[=

m
2.13 | BHyTpeHHss 3HEeprus CropaHus TOIUIMBA. Y I€JIbHAs TEIJIOTa CTOPAHMS TOIIJINBA:
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2.14 | IIpunnumns! paboTsl TeroBbix aurateneii. KI1/ TeroBoro neuraremns
2.15 |IIpakTudeckue pabOThI
N3mepenne yaenbHON TEIIOEMKOCTH METATMYECKOTO LMJIMHJPA; KOJUYECTBA
TEIJIOTHI, TOJYYEHHOT'0 BOJAOW KOMHATHOHN TeMnepaTypbl GPUKCUPOBAHHOW MACCHI,
B KOTOPYIO OIYIIEH HAarpeThlid MWJIMHJIP; KOJHWYECTBA TEIUIOThI, OTJAHHOTO
HarpeThIM IUJIMHIPOM, MOCJIE ONyCKaHUs €ro B BOAY KOMHATHOW TeMIEpaTyphl;
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3/YXa; yIEIbHON TEIUIOTHI MJIABJICHUS JIb/IA.
UccnenoBanue H3MEHEHUs TeMIIEpAaTyphl BOAbI HPH Pa3JIUYHBIX YCIOBUSAX;
SIBIICHUSI TETUIOOOMEHA MPU CMEIIMBAHUY XOJOJHOW W TOpsiueid BOJBI; mporiecca
HCTIapeHUs
2.16 dusznyeckre SABJICHHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHUE W KaNWJUISIPHBIE
SBJICHUS B TIPHUPOJE, KPUCTAUIBI B MpUpoje, uiiydeHue CoiHIa, 3amep3aHue
BOJIOEMOB, MOpCKHUE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera
2.17 TexHuueckue yCTpONCTBA: KalWJUISIPbl, TPUMEPHI UCIIOIb30BAHMS KPUCTAIIOB,
JKUJKOCTHBIN TEPMOMETp, AATUYUK TEMIIEPaTypbl, TEPMOC, CUCTEMa OTOILJICHUS
JIOMOB, TUTPOMETPBI, MICUXPOMETP, MapoBas TypOWHA, JBUraTelb BHYTPEHHETO
CropaHus
3 SJIEKTPOMATI'HUTHBIE SABJIEHM S
3.1 DnekTpusanus Ten. /[Ba Buma dJeKTpUIECKUX 3apsIoB
3.2 B3anmoneiictre 3apsskeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHHMS JIEKTPUUECKOTO 3apsiaa
34 OnekTpuyeckoe 1moje. HanpsskeHHOCTh  aAnekTpuueckoro mojs. [lpuHimn
CYNEPIO3UIUH IEKTPUUECKHUX MOJIeH (Ha KAYECTBEHHOM YPOBHE)
3.5 Hocurenn snexrpuueckux 3apsaoB. JleHCTBUE SIEKTPUYECKOrO TOJS  HA
aneKTpuuecKkue 3apsaapl. [[poBOAHUKY U AUIIEKTPUKU
3.6 [TocTostHHBINM 3NeKTpUYecKUil TOK. JlelcTBUs anekTpuueckoro Toka. Cuia Toka.
Hanpsioxenue.
q
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t
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3.7 DIIEKTPUUYECKOE CONPOTUBIICHUE. Y JEIBHOE IIEKTPUUECKOE CONPOTUBIICHHUE!
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3axon OMa 11 ydacTKa IEKTPUYECKOM Liemnu:

U
10—
R
3.9 [TocnenoBarenbHOE COETMHEHUE TPOBOTHUKOB:
Ii=I; U=U;+ Uy R=R; +Ra.
[TapannensHoe COeIMHEHNUE MPOBOHUKOB PABHOTO COMPOTUBIICHUS:
R
7] 1
U=UxI=0L+1D; R 5
CwmenranHbie COSAMHEHUS TPOBOTHUKOB
3.10 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
A=U-1-t;P=U"1
3.11 3akoH [[>xoyns-Jlenna:
Q = IZ R -t
3.12  |OmbiT Opcrena. MarHuTHOe mMoJie MPSAMOrO MPOBOJHMKA € TOKOM. JIMHMM
MarHUTHOM MHIYKIIMU
3.13 MarauTHoe T1I0JIE TOCTOSHHOI'O MAarHuta. B3auMoaelcTBHE MOCTOSHHBIX
MarHuToB
3.14 JelicTBrEe MAarHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM
3.15 | Onbrrsl Papages. SABnenue anekrpomarauTHoW nHAyKUMK. [Ipasuiio Jlenna
3.16 [TpakTdeckue paboTs
N3meperne  SIEKTPUYECKOTO  CONPOTHUBIICHHUS  PE3WCTOpPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
UccnenoBanne 3aBUCHMOCTH CHUJIBI  TOKA, BO3HHKAIOIMIETO B TMPOBOJIHHUKE
(pe3ucTopsbl, TaMIOYKa), OT HAMPSDHKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCHMOCTH
COTIPOTHUBIICHUS OT JIJWHBI TTPOBOJHUKA, TUIOMIAJN €r0 MOMEPEYHOr0 CEYCHHS U
YAEJIBHOTO COMPOTUBIICHHUS.
[TpoBepka mpaBuia AJIA SAEKTPUUECKOTO HAMPSDKEHUS TPHU TOCIIEI0BATEILHOM
COCIMHEHUU TNPOBOJHUKOB; MpaBHJIa JUIsl CHJIBI JJIEKTPUUECKOTO TOKa IpHU
napajyuieIbHOM COEIMHEHNHU IPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)
3.17 duznueckue SBICHUS B TPHUPOJAC: IIICKTPUYECKHE SIBICHUS B aTtMocdepe,
AIIEKTPUYECTBO KUBBIX OPTaHW3MOB, MAarHUTHOE IMOJIe 3eMJIH, Apeiid MOIOCOB,
POJIb MArHUTHOTO TOJISI U1 )KM3HU Ha 3eMIie, IOJAPHOE CUSTHUE
3.18 |TexHuyeckue yCTPOMCTBA: DIJIEKTPOCKOI, aMIEepMETP, BOJIBTMETP, PEOCTaT,

CUETYMK  DJEKTPUYECKOH  DHEPIrUu,  DIEKTPOOCBETHTEIbHBIE  HPUOOPHI,
HarpeBaTeNbHbIE AJIEKTPONPUOOPHI (IPUMEPHI), SITEKTPUUECKUE TPEAOXPAHUTEINH,
AIIEKTPOMArHuT, 3JIEKTPOABUIATEIb IOCTOSIHHOIO TOKA, FEHEPATOP MOCTOSIHHOIO
TOKa
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BHCKTPOMB.FHI/ITHI)IC BoiaHEI. [IIxana OJICKTPOMAriMuTHBIX BOJIH

3.20 |JlyueBas monensb ceta. [IpsimonuHeitHOe pacripocTpaHeHHE CBETa

3.21 3akoH oTpaxeHus cera. [1nockoe 3epkano

3.22  |IIpenomieHue cBeTa. 3aKOH MPETOMIICHUS CBETA

3.23 | ducnepcus cBeta

3.24 |JIunza. Xox mydeil B nuH3e. DOKycHOE paccTosHUE JTUH3bL. OnTHyeckas cuia
JIMH3BL:
D=1/F

3.25 |I'na3 kak ontuyeckas cucrema. OnTudeckue npudopbl

3.26 |IIpaktuueckue paboOThI
M3mepeHue onTu4eckoil cuiibl cobuparomieil JHMH3bI; (POKYCHOTO PaCCTOSHHS
coOuparomied JuH3bI (IO CBOMCTBY paBEHCTBAa pa3MEpoOB IpeAMeTa U
n300pakeHust, KOrja IMpeaMeT pPacIojioKeH B JBOWHOM (OKyce), MoKa3aTess
[IPEJIOMJICHUS CTEKJIA.
HccnenoBanue cBOMCTBA M300paXeHUs], NOJYYEHHOTO C IOMOIIBIO COOMparoLIeit
JIMH3bI; U3MEHEHUS (DOKYCHOI'O PACCTOSTHUS JIBYX CIOXKEHHBIX JIMH3; 3aBUCHMOCTH
yria IpeJoOMIIEHHs CBETOBOIO Jiyda OT yIvla NaJCHMs Ha IpPaHULE "BO3IYyX -
cTeKio"

3.27 |®usuueckue saBieHUs B mnpupone: 3arMmeHus ConHuma u JlyHbl, 1Bera Ten,
ONTHYECKUE SBJICHUS B aTMoc(epe (1BeT Heba, pedpakiys, pagyra, MUPax)

3.28 |TexHuyeckue YCTpPOHCTBAa: OYKHM, MEPUCKOM, (oToanmapar, OMNTUYECKHE
CBETOBO/IbI

4 KBAHTOBLBGIE ABJIEHUA

4.1 PannoaktuBHOCTh. Anb(a-, 6eTa-, ramma-u3nydenus. Peakuuu anbda- u Gera-
pacnaza

4.2 OmnsiTel Pesepdopaa mo paccesnuto anbha-gactum. [lnanerapras Mmoaens atoma

43 CocraB atoMHoOro0 sijipa. M3oTonsl

4.4 [Tepuon monypacnaga aTOMHBIX SIAEP

4.5 SAnepHbie peakiru. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MAaCCOBOTO YUCET

4.6 dusznueckre SBJICHHWS B TMPUPOJIC: ECTECTBEHHBIH paguOaKTUBHBIA (OH,
KOCMUYECKHE Jy4Yd, pPaJUOAKTUBHOE U3IYyYEHHE MPHUPOJHBIX MHUHEPAJIOB,
JieficTBUE palMOaKTUBHbBIX U3IyYCHUH Ha OPraHU3M YeJOBeKa

4.7 TexHuueckue ycTpoWCTBa: CIEKTPOCKOI, WHIMBHUAYAJIbHBIM JO3UMETpP, KaMmepa

BuiibcoHa, sinepHas S3HepreTuka
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