Pabouyas nporpamma y4ye6Horo npeamera «@usuka (0a30Bblii yPOBEHbD)»

TpynoeMKoCTb: 206 akaieMHUYECKUX 4acoB

[Tepuon peanu3aryu: 7-9 xmacc

IIpeameTHble pe3ybTaThl yueOHOro npeamera «P@uU3uKa» OHKHBI 00€CIICUNBATD:
[To yuebnomy npeamery «®Puzuka» (Ha 6a30BOM ypOBHE):

MOHMMaHWe ponu (U3MKK B HAYYHOW KapTUHE MHpa, CHOPMHPOBAHHOCTH 0a30BBIX
NPEACTaBICHUH O 3aKOHOMEPHOW CBS3M M TI03HABAEMOCTH SIBICHMH IPHUPOABI, O POJIH
SKCHEpUMEHTa B (PU3HKE, O CUCTEMOOOpa3yroIei posin (U3NKU B Pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKH M TEXHOJOTHH, 00 »HBOMIOUUHM (PU3NYECKUX 3HAHMH M HMX POJIH B LEIOCTHOM
€CTeCTBEHHOHAYYHOH KapTHHE MHUPA, O BKJIAJE POCCHUICKUX U 3apyOeKHBIX YUCHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, 0OBSICHEHHE POLIECCOB OKPY)KAIOIIET0 MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTHH;
3HaHUS O BUIaX MaTepuH (BEIIECTBO U T0JIE), O ABIKEHUH KaK CIIoco0e CyIeCTBOBAHHS MATEPHH,
00 aTOMHO-MOJICKYJSIPHOW TEOpUH CTPOCHHUS BEUIECTBA, O (PU3MYECKOW CYNIHOCTH SIBICHHUN
IpUPOIBl (MEXaHUYECKUX, TEIUIOBBIX, HJIEKTPOMATHUTHBIX W KBAaHTOBBIX); YMEHHE pa3IHyaTh
SBJICHUS (PaBHOMEPHOE M HEPaBHOMEpPHOE [BM)KEHHE, DPAaBHOYCKOPEHHOE MPSIMOJIHMHEIHOE
JBIDKEHUE, DPABHOMEPHOE JABIDKEHHE 110 OKPY)KHOCTH, HHEPIHs, B3aWMOJCHCTBHE Tell,
paBHOBECHE MaTepHaJIbHOM TOYKM M TBEPAOrO Tesa, Iepefadya JaBICHHsS TBEPIbIMH TEJIaMH,
KUIKOCTSIMM U Ta3aMy, IUIaBaHHE TeJ, KoJeOaTelbHOE [BIKEHHE, PE30HAHC, BOJIHOBOE
JBHIKEHUE, TETIJIOBOE IBUYKEHUE YAaCTHII BEIECTBA, TU(PQY3us, TEIIIOBOE PACIIMPEHUE U CKATHUE,
TEII0OOOMEH M TEIUIOBOE PABHOBECHE, IUIABJIEHHE M KpPUCTALIM3aLus, IapooOpa3oBaHUE
(ucrapeHue W KUMEHHE) U KOHJICHCAIMs, 3JIEKTpU3alus TeJl, B3auMOJICHCTBHE IEKTPUUYECKHX
3apsi/ioB, NEHUCTBHS DJEKTPUYECKOTO TOKA, KOPOTKOE 3aMBbIKaHWE, B3aUMOJICHCTBHE MarHUTOB,
JJIEKTPOMArHUTHAsS HMHIYKIUS, JEHCTBHE MAarHUTHOTO TIOJNS Ha TMPOBOJHUK C TOKOM,
NPSIMOJIMHEIHOE paclpoCTpaHeHHe, OTpaXeHWe M NpPeJOMIIEHHE CBeTa, AMCIIepCUsl CBeTa,
pa30oKeHUE CBETOBOTO M3JIYUEHUS B CIEKTpP, €CTECTBEHHAs! PaIHOAKTUBHOCTH, PaIMOAKTHBHBIC
IIpEeBpaILEeHHs] aTOMHBIX 5/1€p, BOSHUKHOBEHHE JIMHEHUATOro CIEKTpa U3JIy4eHHs) 110 OMHUCAHHIO
X XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPHPYIOIIMX HTaHHOE (HHU3NIECcKOoe
SBJICHHE; YMEHHE PAcO3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKpY’KaroIleM
MUpE, BBIACTSSA UX CYIIECTBEHHBIE CBOMCTBA/IPU3HAKH,

BJIaJIEHHE OCHOBAMH MOHATUHHOTO anmnapaTa ¥ CUMBOJIMYECKOTO sI3bIKa (PU3UKU U HCIIOJIb30BaHHE
WX JUTS pelIeHus y9eOHBIX 3aa4, YMEHHE XapaKTepHU30BaTh CBOWCTBA TeJ, PU3UIECKUE SBICHUS
U TIPOLIECCHI, UCTONb3Yys (PyHAAMEHTAIbHbIE U AIMIUPHUECKUE 3aKOHBI (3akoH I[lackais, 3akoH
Apxumena, TpaBUJIO pblyara, 30JI0TO€ MPABHIO MEXAHHWKH, 3aKOHBI M3MEHEHHS M COXPaHEHHSI
MEXaHUYECKOH PHEepPIruu, ypaBHEHHE TEIUIOBOro OanaHca, 3aKOH COXPAaHEHHs UMITYJbCa, 3aKOH
COXpaHEHHs dJCKTPUYECKOTO 3apsjia, TPUHIMI OTHOCHTENBHOCTH [ amwiies, TpUHITHII
CYNEpIO3UIMU CUJI, 3aKOHBI HbI0TOHA, 3aKOH BCEMUPHOTO TATOTEHHS, TEOPEMa O KMHETHUECKOM
9HEepruu, 3akoH ['yka, OCHOBHBIE TOJOXECHHS MOJICKYISIPHO-KHHETHUECKOW TEOPUU CTPOCHUS
BEIIeCTBa, 3aKOoH KyloHa, MPUHIMII CYNEpHO3UIMU DIIEKTPUUYECKHX TMoyed, 3akoH Oma Juis
y4JacTKa 1en, 3akoH [xoyss-JIeHia, 3aKoHbI TPSMOJIMHEHHOTO PacIpOCTPaHeHHSI, OTPAKCHHUS H
NPEJIOMJICHUSI CBETA); YMEHHUE OIMCHIBaTh M3yYEHHBIC CBOMCTBA Tel M (U3UUECKUE SIBICHUS,
UCTIONB3Ys PU3NIECKHE BEIINIHHEI,

YMEHHUE MPOBOJAUTH MNPSIMbIE W KOCBEHHBIE H3MepeHHs (U3MYECKHX BEIUYUH (pacCTOsHUE,
MPOMEXYTOK BPEMEHH, Macca Tena, 0o0beM, CHila, TEMIIEpaTypa, OTHOCHTENbHAs BIAXHOCTh
BO3/yXa, CHJIa TOKa, HaNpsKEHUE, CONPOTUBIICHUE) C UCIOIb30BAHUEM AHAIOTOBBIX U LIU(POBBIX
MN3MEPUTEIBHBIX IPUOOPOB; TOHMMAaHHE HEU30EKHOCTH MOTPEITHOCTEH (PU3NIECKUX N3MEPEHHI;



YMEHHME HaXOAUTh 3HAYCHUE U3MEPSIEMON BEIMYMHBI C IIOMOILBIO YCPEAHEHUS PE3YIbTATOB CEPUU
U3MEPEHUH U YUUTBIBATh IIOTPEIIHOCTD U3MEPEHU;

BJIaJICHHE OCHOBAMHU METOJIOB HAyYHOT'O IMO3HAHUS C YUE€TOM COOJIOICHHUS MPaBUII O€3011aCHOTO
Tpyza:

HabOmofeHne (U3NYECKUX SBICHUH: yMEHHE CaMOCTOSTEIbHO COOMpPATh AKCIEPUMEHTATBHYIO
YCTAHOBKY M3 JIaHHOIo Habopa 0OOpyIOBaHUS MO HMHCTPYKLHH, OINHUCHIBATh XOJ ONbITA U
3aIUCBIBATh €TO PE3YNIbTaThl, POPMYIUPOBATH BHIBOJIBI,

IIPOBE/ICHUE NPSAMBIX U KOCBEHHBIX M3MEpPEHHH (PU3MUECKUX BEJIMYMH: YMEHUE IUIaHUPOBATh
M3MEPEHUs, CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY 10 HWHCTPYKIIUH,
BBIYHCIIATH 3HAYCHHUE BEJIINYMHBI U aHAJIU3UPOBATH MTOJIyYEHHBIE PE3YNIbTATHI C YYETOM 3aJaHHON
MIOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUI;

IIPOBE/ICHUE HECIOXKHBIX HKCIEPUMEHTAIbHBIX HCCIEIOBAaHUN; CaMOCTOSTEILHO COOUpPATh
9KCIIEPUMEHTAJIbHYIO YCTAaHOBKY U IPOBOJUTH HCCIIEIOBAaHUE IO WHCTPYKLUH, HPEICTaBIISTH
IIOJyYEHHbIE 3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BHJE TaOMUL U TpadUKOB, YUYHUTHIBATH
MOTPEIIHOCTH, JIEJIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIIEOBAHMUS;

[IOHMMaHHE XapaKTepHBIX CBOWCTB (PU3MUECKUX Mojeneil (MarepuaibHas TOYKa, aOCOJIFOTHO
TBEPAOE TEJIO, MOJIEJIN CTPOEHUS T'a30B, KUAKOCTEN U TBEPJbIX TeJl, IUIaHETapHAas MOJEIb aTOMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $/Ipa) U YMEHUE NPUMEHSTh UX IS OOBSCHEHUS (U3UIECKUX
IIPOLIECCOB;

YMEHHE O0BACHATH (PU3NYECKHE MPOIIECCHI M CBOMCTBA TEIl, B TOM YHUCIIE U B KOHTEKCTE CUTYaIHi
IIPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YAacCTHOCTH, BBIABIIATH NPUYUHHO-CIIEIACTBEHHbIE
CBSA3M M CTPOUTH OOBSICHEHHE C ONOpOM Ha M3y4eHHbIE CBOMCTBA (DHU3MUECKUX SIBJICHUI,
¢bu3nyeckre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIENH;

YMEHHE peniath pacyeTHble 3a1aun (Ha 0asze 2-3 ypaBHEHWI), UCHOIB3Ysl 3aKOHBI U (HOPMYIIHI,
CBsI3bIBaOIME (DPU3MUECKUE BEIMYMHBI, B YACTHOCTH, 3allMChIBaTh KpaTKOe YCIIOBHE 3aJayu,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BEIOUPATh 3aKOHBI U (hOPMYJIbl, HEOOXOIUMBIE JIJIS €€ PEIICHNUS,
UCIIOJIb30BaTh CIPABOYHBIE JIaHHBIE, IPOBOJUTH PACYEThl M OLCHMBATh PEATMCTUYHOCTH
MOJIYYEHHOT'0 3HaYeHUs (PU3MUYECKOM BEIMUMHBI, YMEHUE ONPEENATh pa3MEPHOCTh (PU3NUECKOI
BEJIMYMHBI, I0JIy4EHHOH NPU PELIECHUH 3a/1a4H;

YMEHHE XapaKTepU30BaTh IPUHLHUIIBI AEUCTBUS TEXHUUYECKUX YCTPOICTB, B TOM YHCIIE OBITOBBIX
pUOOPOB, U MPOMBINUIEHHBIX TEXHOJOTHUECKUX MPOLIECCOB 10 UX OMHUCAHHIO, UCTIONIb3YS 3HAHUS
0 CBOMCTBax (pU3MUECKUX SBICHUI U HE0OX0auMbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

YMEHHE UCTOJIb30BATh 3HaHUS 0 (PU3NUECKUX SBJICHUAX B TOBCEIHEBHOM KU3HU JI1sl OOecTIeUeHU s
0e30MmacHOCTH MpH OOpallleHuu ¢ OBITOBBIMU MNpPUOOpaMU M TEXHUYECKUMH YCTpOICTBaMH,
COXpPaHEHHMs 370POBbS U COOIIOIEHUS] HOPM 3KOJIOTMUYECKOT0 TIOBEACHUS B OKpYXaroIlel cpee;
MMOHMMaHWEe HEeOoOXOJUMOCTH NPUMEHEHUs JOCTHKEHMH (U3MKM M TEXHOJOTHH  JUIs
PalMOHAIBHOTO IPUPOAOIOIB30BAHNUS;

OTBIT TIOUCKA, MPeoOpa3oBaHMs U TPEJCTaBIeHUS WHGOPMAIUU (PU3UUECKOTO COJEPKAHUS C
HCIOJIb30BaHNEM HHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA; B TOM YHCJIe YMEHHE UCKATh
nHpopmannoo (GU3NIECKOro cojepkaHus B ceTu HHTepHET, caMOCTOATENbHO (GOpMyIHpys
MIOMCKOBBIN 3ampoc; YMEHHE OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHOW HMH(OpMAIy Ha OCHOBE
MMEIOIUXCS 3HaHUN U JIONOJHUTENbHBIX HCTOYHUKOB; YMEHHUE UCIOJb30BaTh MPHU BBITOJIHEHUU
y4eOHBIX 33aJJaHUH HAYYHO-TIONMYJSIPHYIO JUTEpaTypy (U3NYECKOTro COIEpKaHus, CIpaBOYHBIC
MaTepuaibl, pecypcbl cetd VHTepHeT; BiaJeHHe NpHUeMaMH KOHCHEKTUPOBAaHHUS TEKCTa,
0a30BbIMH HaBBIKAaMH IpeoOpa3oBaHUs WH(GOpPMALMK U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
YMEHHE CO3/1aBaTh COOCTBEHHbIE MTUChbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(GOPMAIIUU U3
HECKOJIbKUX UCTOYHUKOB,;

yYMEHHE NMPOBOIUTH y4eOHOE UCCIIEJOBAHUE MT0/] PYKOBOACTBOM YUHUTEINS, B TOM YHCJIE IOHUMATh
3a/1a4d MCCIEAOBAHUS, NPUMEHATh METOJbl MCCIIEOBAHMS, COOTBETCTBYIOIINE IOCTABIECHHOMN
L[EJIH, OCYLIECTBIISITH B COOTBETCTBUU C IUIAHOM COOCTBEHHYIO ESTENbHOCTh U COBMECTHYIO
JESTENIHOCTD B IPYIIIE, CIEAUTD 3a BHIIIOJHEHUEM IIJIaHa IEHCTBUI U KOPPEKTUPOBATh €T0;



npeAcTaBieHuss o cdepax mnpodeccCHOHATBbHON AESITENBHOCTH, CBS3aHHBIX ¢ (U3UKOW U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JIOCTH)KEHUAX (PHU3UYECKOW HAYKH,
MTO3BOJISIFOIIHME O0YUJAIONTUMCS paCCMaTPUBATh (PH3UKO-TEXHUYECKYIO 007acTh 3HAHUH Kak chepy
cBoel Oyymiel npodecCuOHATBHOM IeATeTbHOCTH.

Coaep:xanue yyeOHoro npeamera «®usuka (0a30Bblil ypOBEHb)»

7 xnacc. Paznen 1. dusuka u € posib B MO3HAHUM OKpYyXkKarolero mupa: dusnka — Hayka
o pupoze SAsnenus npupoasl. GUsndecKue ABICHUA: MEXaHUYECKUE, TEIUIOBbIE, dJICKTPUYECKHUE,
MarHuTHbIE, CBETOBbIE, 3BYKOBble Du3nueckue BeaUuuHbl. M3MmepeHue (Hu3NYecKUX BEINYMH.
@usznyeckue npudopsl. [lorpemuocts n3mepenuil. MexnyHapoaHas cuctema eaunui. Kak
¢u3uka U JApyrue ecTeCTBEHHbIE HAyKH H3y4yaroT NpUponry. EcTecTBEHHO-Hay4HbI MeTo[
[I03HAHUS: Ha0JI0/IEHNE, TIOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUYKEHUE TUIIOTE3, IKCIIEPUMEHT 110
IIPOBEpKE rumnore3, oObsicHeHUE HalmonaeMoro sipjaeHusa. Onucanue (U3NYECKUX SIBICHUH C
IIOMOILBI Mozenen. JlemoHcTpanuu: MexaHu4YecKue, TEIIOBBIE, IEKTPUYECKUE, MarHUTHBIE,
CBETOBBIE sBJICHUA. DPuU3nuecKkue NpuOOpHl M MpoLeAypa MPSIMbIX W3MEPEHUN aHAJIOTOBBIM U
1 poBeiM pudopom. JlabopaTopubie paboThl U onbITE: OnpenereHne IeHbl TeIeHUs KaJbI
U3MepUTeNNbHOro npudopa. M3mepenue paccrosHuil. M3mepenue o0bEMa KUAKOCTH U TBEPIOTO
tena. OnpeneneHue pa3MepoB Maliblx Teil. Mi3mepenue temreparypsl IpH MOMOILH KHJIKOCTHOTO
TEpPMOMETpAa M JaT4yMKa TemrmepaTypsl. IIpoBeneHue ucciieqoBaHMs MO IIPOBEPKE TMIIOTE3bI:
JaTbHOCTh TMOJIETA MIAPHKA, MYHIEHHOTO TOPH30HTAJIBHO, TeM OoJblle, YyeM OOJjbIle BBICOTA
nycka. Paznen 2. IlepBoHavanbHble CBEACHUS O CTPOEHHUH BelecTBa: CTpoeHHe BelecTBa: aTOMbI
1 MOJIEKYJIbI, UX pa3Mepbl. OIbITHI, J0Ka3bIBAIOLINE JUCKPETHOE CTPOCHUE BelllecTBa. JBIKeHne
yacTul BeniecTBa. CBsA3b CKOPOCTH JBHUKEHHS YaCTHUL] C TEMIIEpaTypoil. BpoyHOBCKOE NBUKEHHUE,
maddysusa. BzaumoseiicTBue YacTHI] BEIIECTBA: NPHUTSHDKEHHE W OTTAIKMBAHUE. ATperaTtHbie
COCTOSIHUSI BEIIECTBA: CTPOCHHUE TIa30B, JMXUAKOCTEW M TBEPABIX (KPUCTAIMYECKUX) Tell.
B3aumocBsi3p MeXJly CBOWCTBaMHU BELIECTB B Pa3HbIX arperaTHbIX COCTOSHMUSIX M MX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHHeM. OcCOOEHHOCTH arperaTHbIXx COCTOSHMM BoAbl. JleMoHcTpauuu:
Habmonenne OpoyHoBckoro pasmxeHus. HaOmonenune auddysun. Halmronenue sBieHuUi,
OOBSICHAIONIUXCS MIPUTSHKEHUEM MM OTTAIKMBAHUEM YacTHIl BemlecTBa. JlaboparopHble pabOThI
u onbIThl: OIEeHKa IuaMeTpa aToMa METOJOM PsiIoB (C Mcnoib30BaHueM ¢ortorpaduit). OnbIThl
0 HaONIONEHUIO TEIJIOBOIO paclIMpeHHst Tra3oB. ONbITEI MO OOHAPY)KEHUIO JEHCTBUS CHI
MoJIeKyJsipHOTO npuTskeHus. Paspen 3. JIBwkenue u B3aumozeiicTBue Ten: MexaHMueckoe
IBUKEeHHE. PaBHOMepHOe M HepaBHOMEpHOe ABMKEHHE. CkopocTb. CpeaHss CKOpPOCTh IpU
HEpPaBHOMEPHOM JBI)KEHHMU. Pacuér myTH M BpeMeHHM JBUKEHUS. SIBlIeHHe UHEepUUU. 3aKOH
nHepuMu. B3aumoneincTBue Ten Kak NpU4YMHA U3MEHEHHs CKOpPOCTH ABWXKEHMs Tel. Macca Kak
Mepa uHepTHocTH Tena. [InoTtHocTh BemecTBa. CBsi3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B
enuHulle 00béma BemtecTBa. Cuila Kak XxapakTepUCTHKa B3auMozeicTBus Ten. Cuiia yopyroctu u
3aKkoH ['yka. I3MepeHne cuibl ¢ TOMOIIBIO JUHAMOMETPA. SIBIIEHNE TATOTEHUS U CUJIA TSKECTH.
Cuna TspKkecTH Ha Apyrux mia”erax. Bec tena. HeBecomocTs. CrioxkeHHe Chil, HAPaBIEHHBIX 110
onHOM mpsiMoil. PaBHozeicTByromas cui. Cuna tpeHus. TpeHne CKOJIbKEHUs U TPEHUE MOKOSI.
Tpenue B npupone u texuuke. [lemoncrpauuu: Habironenne MexaHMUECKOTO JIBM)KEHUS Teja.
N3meperne CckopocTH TPSMOIMHEHHOTO JABMKEeHHUS. HaOmrofeHwe sBICHUS HWHEPIUH.
HaGmtonenue wu3MeHEHHMs CKOPOCTH TMpH B3aumojeictBuu Ten. CpaBHEHHE Macc IO
B3auMo/ieiicTBHIO Tel. CloKeHue Cuil, HalpaBiIeHHbBIX M0 01HOM npsiMoit. JlaBopaTopHbie paboThI
n oneITel: OmpeneneHre CKOPOCTH PAaBHOMEPHOIO JBWKEHUS (IIapuKa B KUAKOCTH, MOJAEIU
ANEKTPUYECKOT0 aBTOMOOMIIS U T.11.). OmpeneneHne cpeHe CKOPOCTU CKOIbKEHUs OpycKa Uin
lapuka I0 HAKJIOHHOW IUIOCKOCTH. OrmpeneneHue IIOTHOCTH TBEpAOro Ttena. OIMbITHL,
J€MOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (AepopMaIii) MPYy>KUHBI OT MPHII0KEHHOMN CHUJIBI.
OnpITHI, JEMOHCTPUPYIOLUIME 3aBUCUMOCTb CUJIBI TPEHUS CKOJBKEHHUS OT CHJIBl JABJICHUS H
XapakTepa COMpHUKacaroImxcs nopepxuocreit. Paznen 4. Jlapnenue TBEPABIX TEN, )KUIAKOCTEH U
razos: JlaBienue. CriocoObl yMEHBILICHHS U YBEIUYEeHUs AaBleHus. JlaBieHue raza. 3aBUCUMOCTh
JaBJIeHHs ra3a oT 00bEMa, Temneparypsl. [lepenaua naBneHus TBEPABIMU TEIaMU, )KUJKOCTAMU U



razamu. 3akoH Ilackansa. ITHeBMaTHYecKue MalIMHBI. 3aBUCUMOCTB JABIECHUS XKUIKOCTH OT
ryounbl.  ['mppocratmueckuit  mapagokc. CooOmaromiyecst cocyAbl. [ 'mapaBimudeckue
MexaHu3Mbl. ATmocepa 3emum u armochepHoe mgaBieHHe. [IpHUMHBI CyIIECTBOBAHUS
Bo3aymiHOM o6onmouku 3emin. OmbiT Toppuyenmnu. M3mepenune armochepHOro aaBiICHUS.
3aBHCUMOCTH aTMOC(EPHOTO JTaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopst. [TpuGops! 11t n3Mepenus
atMocepHoro naBineHus. JlelicTBUE >KMIKOCTH M Tra3a Ha NOTPyXKEHHOE B HHUX TelO.
BrrrankuBatomast (apxumenoBa) cuwia 3akoH Apxumena. IlnaBanue ten. BozayxomnaBanue.
JlemoHCTpanuu: 3aBUCUMOCTh JaBJI€HUs ra3za oT Temneparypsl. [lepenada naBieHus KUAKOCTBIO
n ra3oM. CoolOmaronmecss cocyabl. [uapaBmumdeckuid mpecc. IlposBienue paencTBUs
aTMoc(hepHOro naBieHus. 3aBUCUMOCTh BBITAIKUBAIOLICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH
TeJa U INIOTHOCTH KUAKOCTH. PaBEHCTBO BBITAJIKMBAIOLICH CUJIBI BECY BBITECHEHHON KMJIKOCTH.
VYcnoBue mnuaBaHus TeN: IUIABAaHUE WM NOTPYKEHHE TEJl B 3aBUCUMOCTH OT COOTHOIICHMS
IUIOTHOCTEH Tesa U kuakocT. JlabopaTopusie paboTsl 1 onbITh: VccrnenoBaHue 3aBUCHMOCTH
Beca Tela B BoAE€ OT O0bEMa MOTrpyKEHHOM B JKUIAKOCTh uacTH Tena. OmnpexneneHue
BBITAJIKUBAIOLIECA CWJIbIL, JEWCTBYIOLIECH Ha TEI0, NOTPYKEHHOE B XKUAKOCThb. I[IpoBepka
HE3aBUCHUMOCTHU BBITAJIKUBAIOIIECH CHUJIbI, ACHCTBYIOLIEH HA TEJIO B MKUIAKOCTH, OT MAacChl Teja.
OnpIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTh BBITAJIKMBAIOLIEH CHJIbI, JEHCTBYIOLIEH Ha TEJIO B
KHUJKOCTH, OT 00bEMa MOTPYKEHHOW B JKUIKOCTh YaCTU Tejla U OT IUIOTHOCTH IKHIKOCTH.
KonctpynpoBanue apeoMmerpa WM KOHCTPYMPOBAaHME JIOAKM U OIpeAclieHHe €€
rpy3onoabémMuocTi. Pasmen 5. PaGora m MomHocTh. DHeprus: MexaHuueckas paborta.
MormurrocTs. [IpocTeie MeXaHU3MBI: phlYar, 0J0K, HAKIOHHAs IIOCKOCTh. [IpaBuio paBHOBecHs
prruara. [IpumeHeHue npaBuiia paBHOBeCHsI pbldara K 610Ky «3050Toe mpaBuiioy» Mmexanuku. KI1/]
IPOCTBIX MeXaHU3MOB. IIpocTele MexaHuU3Mbl B OBITY M TEXHHUKE. MexaHuWyecKash SHEeprusl.
Kunernueckast u noreHuuanbHas sueprus. [IpeBpanieHue oqHOro Bujja MEXaHU4ECKON SHEPTUU B
Opyroil. 3akoH cOXpaHEHHs BSHepruu B MexaHuke. JlemoHcTpauuu: Ilpumepsl HpoCTBIX
MexaHnu3MoB. JlabGopartopuele paboThl U ombIThl: OmnpeneneHue pabOThl CHUIBI TPEHUS TMPHU
PAaBHOMEPHOM JIBHKECHUHM Tejla MO0 TOPU3OHTAIBHOM NOBEpXHOCTH. lccnenoBanue yciaoBUi
paBHOBecus poiyara. Msmepenne KIIJ HakioHHON 1uiockocTH. M3ydeHue 3akoHa cOXpaHEHMs
MEXaHNYECKON DHEPTUN.

8 kmacc. Pasmen 6. TeruoBwie siBneHus: OCHOBHBIE ITOJIOKEHHUS MOJIEKYISIPHO-
KMHETUYECKOM TEOPUM CTPOEHMs BewlecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OIBITHI,
MTOATBEP)KIAIOIINE OCHOBHBIE IIOJIOKEHHUS MOJIEKYJISIPHO-KMHETUYECKOM Teopun. Moaenn
TBEPJIOTO, )KUAKOTO U ra3000pa3HOro cOCTOSHUM BemecTBa. Kpucraminyeckue 1 amopdHble Tena.
OObscCHEHUE CBOICTB Ta30B, XKUAKOCTEH U TBEPIBIX TEJI Ha OCHOBE IMOJIOXKEHUN MOJIEKYISIPHO-
KMHETHYeCKOW Teopuu. CMauynMBaHUE U KallUJUIAPHBIE SIBICHUS. TEII0BOE paclIMpeHNe U CXKaTHE.
Temnepatypa CBs3b TeMIiepaTypbl CO CKOPOCTbIO TEIJIOBOTO JIBMKEHHS 4yacTHll. BHyTpeHHss
sHeprusa. CrnocoObl U3MEHEHUs1 BHYTPEHHEH SHepruu: Tersomnepesada U COBEpILICHHE pabOThlI.
Bunsl Temmonepenaun: TEIIONPOBOIHOCTb, KOHBEKIHUA, H3iaydeHHe. KoIM4ecTBO TEIIOTHI.
VYnaenbHas TEIUIOEMKOCTh BEIIECTBA. TemooOMeH U TElJIOBOe paBHOBECHE. YpaBHEHHUE
TeruioBoro Oananca. [InaBieHue u oTBepAeBaHNE KPUCTAIIMUECKHUX BEIIECTB. Y IeJIbHas TEIIoTa
wiaBneHus. [lapooOpazoBanne u konzaeHcanus. Mcnapenue. Kumenue. YnenpHas Temiora
napooOpa3zoBaHusl. 3aBUCHUMOCTb TeMIIEpaTyphl KHIEHHS OT aTMoc(epHOro JaBieHUS.
Brnaxxnocte BO37yxa. DHeprusi TOIUIMBA. YJenbHas TemsoTa cropaHus. [IpuHIMIIEI paboOTHI
ternoBsix apuratenei KI1/ rerioBoro npurarens. TemioBbie ABUTATENN U 3allIUTa OKPYKAOIIECH
cpelpl. 3aKOH COXpaHEHUs M IPEBPALICHMs SHEPTUMHU B TEIUIOBBIX Mpoleccax. [leMoHcTpanuu:
Habmonenne OpoyHoBckoro nsmxenus. HaOmogenune nuddysun. Habmonenue sBneHuit
CMauyMBaHMA U KaNWUILIPHBIX siBJeHUd. HaOmionenue terioBoro pacmupenus tei. M3menenue
JIaBJICHUS rasza NMpu M3MEHEHWH 00bEMa M HarpeBaHUM WU oXJaxkJaeHuu. [IpaBuia maMepeHus
Temreparypsl. Bunel Termonepenaun. OxnaxaeHue npu coBepliieHuu padotel. HarpeBanue npu
COBEpIIEHUH pabOThl BHEMIHUMHU cuiiaMd. CpaBHEHHE TEIIOEMKOCTEH pa3jIMYHBIX BELIECTB.
Habmtonenue kumnenus. HaGmroneHue MOCTOSHCTBA TEMIIEpaTyphl NMpH IulaBieHUd. Mojenu
TEIUIOBBIX JaBUTaTeNNeH. JlabopatopHbie pabOThl M OMBITH: OMBITHI 0 0OHAPYKEHUIO ACHCTBUS



CUJI MOJIEKYJISIPHOTO NMPUTsKEHUA. OIBITHI 10 BRIPAUTUBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIM UJTU
caxapa. OnbIThl MO HAOJIIOJEHHUIO TEIJIOBOIO PACIIMPEHHUS Ta30B, XKUAKOCTEH M TBEPABIX TeI.
Onpenenenue NaBieHUs Bo3ayxa B Oawtone mmpuina. OnbITh, IeMOHCTPUPYIONIUE 3aBUCUMOCTD
JaBJICHUS BO3JyXa OT ero oO0béMa M HarpeBaHus WM oxyaxzaeHus. [IpoBepka rumoresbl
JTUHEHHONW 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKUIAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
teMreparypsl. HaOmtogeHre naMeHeHus BHyTpeHHEH SHEPTUH Teja B pe3yibTare Terionepeaadn
1 paboThl BHEMIHUX CWII. VccrieoBanue siBIICHUST TEIUIOOOMEHA NPH CMEITMBAHUHU XOJIOAHON U
ropsiueid Boabl. OmpeneneHre KOJIMYecTBa TEIJIOThI, MOJYyYEHHOrO BOJOHM MPHU TEMI000MEHE C
HarpeTblM MeETAUIMYECKUM IIMHApOM. OmpeneseHue yaenbHOH TEIUIOEMKOCTH BEILECTBA.
UccnenoBanue mnponecca ucnapeHusa. OnpenerneHue OTHOCUTENBHOW BJIAXXHOCTH BO31yXa.
Ornpenenenue yaenbHOM TEIUIOTHI IUIaBiAeHUsS JbAa. Pazmen 7. DnekTpuyeckue M MarHUTHBIC
SIBJICHUS: DJEeKTpHU3auus Tell. J[Ba poaa aleKTpuiecKux 3apanoB. BzanmoaencTBrue 3apsKeHHbIX
ten. 3akoH KyioHa (3aBUCUMOCTD CHJTbI B3aUMO/ICUCTBUS 3apSKEHHBIX TEJl OT BETUYUHBI 3apsJI0B
U PacCTOSIHUSA MEX]y TelaMu). DieKTpuueckoe mojie. Hanpsyk€HHOCTh 3EeKTPUYECKOro MoJsl.
[IpuHuMn Ccyneprno3uuu AJIEKTPUUECKUX ToJjiel (Ha KauyecTBEHHOM ypoBHeE). Hocurenmn
AJEKTPUUYECKUX 3aps/I0B. DIIEMEHTAPHbIN 3eKkTpuueckuid 3apsa. Ctpoenue atoma. [IpoBogHuku
U JUDJICKTPUKU. 3aKOH COXPAHEHMS DJIEKTPUUYECKOTO 3apsna. DJIEKTPUUYECKUU TOK. Y CIOBHS
CYLLIECTBOBAHUSl  3JIEKTPUYECKOrO0  TOKa. VICTOYHMKM TOCTOAHHOrO ToKa. JlelcTBus
AIEKTPUUYECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKUM TOK B )KUIAKOCTSIX U
razax. Onekrpuyeckas uenb. Cuiia TOKa. JnekTpuyeckoe HamnpspkeHue. ConpoTHBICHUE
MPOBOJIHUKA. YJCIbHOE CONPOTUBIICHHE BemiecTBa. 3akoH Oma Ui ydacTka IIemu.
[locnegoBarenpbHOE M MapaielbHOE COEIWHEHUE MPOBOJHUKOB. PaboTa W  MOIIHOCTH
aNeKTpuyeckoro Toka. 3akoH Jxoyns— Jlenma. OnexkTpuueckue Lend M NOTPEOUTENH
aNeKTpudeckol sHepruu B ObITy. KopoTkoe 3ambikanue. [loCTOSHHbIE — MarHWTEHI.
BsaumonmeiicTBre IIOCTOSIHHBIX MAarHHUTOB. MarauTHoe Iojie. MarduTHOE Ioje 3EMIIM U €ro
3HaueHHe Uil Ku3HU Ha 3emuie. OnplT Opcrena. MarHuTHOE MoJie 3JEKTPUYECKOro TOKA.
[IpumeHneHne 3JIeKTPOMarHuToB B TEXHUKE. JIeiCTBME MAarHUTHOTO IMOJISl HA MPOBOJHUK C TOKOM.
DNeKTpoABUTaTENlb MOCTOSIHHOTO TOKA. MCmosb30BaHUE 3JIEKTPOJBUTATENEH B TEXHUYECKUX
ycTpoictBax W Ha TpaHcrnopTe. Omnbitel Dapanes SBiaeHUE >IEKTPOMArHUTHOM WHIYKIIUH.
[IpaBuno Jlennma. DnektporeHepatop. CnocoObl MOMYYEHHs] SJICKTPUYECKOW HSHEPTHUH.
DNEeKTPOCTAaHIIMK Ha BO30OHOBIISIEMBIX HMCTOYHUKAX JHEPruu. JleMoHCTparuu: DJIeKTpU3aius
Ten. J[Ba poaa SIEKTPUYECKHUX 3apsANOB M B3aUMOACHCTBUE 3apSIKEHHBIX TEN. Y CTPOMCTBO U
JENUCTBUE DJIEKTPOCKOMNA. DJIEKTPOCTATUYECKAss MHAYKIHS. 3aKOH COXPAHEHHS AIEKTPUUYECKUX
3aps0B. [IpOBOAHUKY U TUAIIEKTPUKH. MOIEIMPOBAHUE CUIIOBBIX JIMHUN JJIEKTPUUYECKOTO TOJIS.
HcTouHnKH MOCTOSSHHOTO TOKAa. JIeHCTBUSI SJIEKTPUUYECKOrO0 TOKa. OJIEKTPUYECKHM TOK B
KUJIKOCTH. ['a30BbIi pazpsaa. MI3mepenne cuiibl TOKa aMrepMeTpoM. Mzmepenue 3J1eKTpuyecKoro
HaNpsDKEHUs BOJBTMETPOM. PeocTar u mara3uH CONpOTUBIICHUN. B3auMoAeNCTBUE MOCTOSHHBIX
MarHuToB. MoennpoBaHuE HEBO3MOKHOCTH Pa3JeieHUs MOJIOCOB MarHuta. MoaenupoBaHue
MarHUTHBIX TOJEH TMOCTOSHHBIX MarHuToB. OnbeiT Opctega. MarHutHoe 1one ToOKa
DJyieKTpoMarHuT. JledcTBME MAarHWTHOTO TOJISI HA TPOBOJAHUK C TOKOM. OJEKTPOJBUTATENb
MOCTOSIHHOTO TOKa. VcciienoBaHue sIBIICHUS dJEKTPOMAarHuTHOW MHIAyKuuu. Onbitel Dapazes.
3aBHCUMOCTh HANpaBJICHWS HWHIYKIIMOHHOTO TOKa OT YCIOBHUH €ro BO3HUKHOBEHUS.
DNEeKTpOoreHepaTop TMOCTOSHHOTO Toka. JlaGopatopHble paboThl W ONBITHL: ONBITE  TIO
HaOJTIOJICHUIO JICKTPU3AINH TEJT UHIYKIIUEH U P CONMPUKOCHOBeHUH. VccnenoBanue AeicTBUA
ANEKTPUYECKOTO TIONII Ha TPOBOMHUKM U AmdiekTpuku. COopka W mpoBepka pabOThHI
BJIEKTPUYECKOM LIETIH MMOCTOSHHOTO TOKA. MI3MepeHne u peryinpoBaHue cuiibl Toka. MI3mMepenue u
peryinpoBaHue HanpspKeHus. McenegoBanre 3aBUCUMOCTH CUIIBI TOKA, UAYILETO YEPE3 PE3UCTOP,
OT CONPOTHUBIICHHUS PE3UCTOpA W HaNpsKEHUs Ha pe3uctope. ONbIThl, AEMOHCTPUPYIOIIUE
3aBUCUMOCTb  3JIEKTPUYECKOI'O COINPOTUBIICHUS TMPOBOJHHMKA OT €ro [JIMHBI, IUIOLIAIH
MOMEpPEYHOro CeueHHs: M Mmartepuana. I[IpoBepka mpaBwia CIOXKEHHUS HANPSHKEHUW MpU
MOCIEA0BATEIIbHOM COCJAMHEHUH JBYX pe3ucTopoB. lIpoBepka mpaBuna 1uisi CHJIBI TOKA IpPHU
napajuieIbHOM COeAMHEHUHU Pe3uCcTOpoB. OnpeneneHne padboThl AIEKTPUIECKOTO TOKa, UAYILErO



yepe3 pesuctop. OnpezneneHne MOLUITHOCTH 3JIEKTPUYECKOrO TOKA, BBIACIIIEMON HAa PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO Ye€pe3 JaMIIOUYKy, OT HANpsDKEHUS Ha HEW.
Omnpenenenue KIIJ narpesarens. MccnegoBaHue MarHUTHOTO B3aMMOJICHCTBHSI MOCTOSIHHBIX
MariuToB. M3ydeHue MarHuTHOIO II0JIl IOCTOSIHHBIX MArHUTOB NP UX OOBEJUHEHUH U
pasnenenun. VccnenoBanue AEMCTBUS 3JIEKTPUYECKOIO TOKA Ha MAarHUTHYIO CTPENKY. OIBITHI,
JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI B3aMMOJEHCTBUS KAaTYIIKH ¢ TOKOM U MAarHuTa OT CHJIBI
TOKa WM HAIIPaBJICHUs TOKA B Karylike. M3ydeHue NEHCTBUS MArHUTHOIO IIOJISA HA IIPOBOJHHUK C
TokoM. KoHcTpynpoBaHue u wu3ydeHue paboTel saekrpoasurarens. M3mepenne KIIJ]
ANEKTPOABUTaTEIbHON yCTaHOBKHU. OTMBITBI MO HCCIEIOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOMN
MHIYKIHMW: HCCIIEI0BaHUE U3MEHEHHM 3HAYEHUS U HAIIPaBJICHUs HHYKIIMOHHOT'O TOKA.

9 kmacc. Paznen 8. Mexanuueckue sBieHus: Mexanndeckoe IBHKeHHE. MaTepuaibHas
Touka. Cucrema orcuéra. OTHOCHTENBHOCTH MEXaHMYECKOrO JBHKEHHUA. PaBHOMepHOE
npsMoJuHeiiHoe JBWkeHue. HepaBHomepHoe mpsimMonuHeiiHoe nBwkeHue. CpenHas U
MIHOBEHHAsl CKOPOCTh TeJla IIPY HEPAaBHOMEPHOM [BH)KEHUH. YCKOpeHHe PaBHOyCKOpeHHOE
npsiMosinHeitHoe nBmxenne. CBoOonnoe nagenue. Oneitel ["anunes. PaBHOMepHOE TBHKEHUE TIO
okpyxkHoctu. Ilepmon wu wyactora oOpamenus. JluheliHas u  yryioBas  CKOpOCTH.
LenTpoctpemurensuoe yckopenue. Ilepoiii 3akon HetoToHna. Bropoit 3akon HeroTona. Tperuii
3akoH Herorona. [Tpunuun cynepnozunuu cuit. Cuita ynpyroctu. 3akoH ['yka.Cuila Tpenus: cuia
TPEHUsI CKOJBXKEHUS, CHJIa TPEHUS IMOKOs, Apyrue BuIbl TpeHus. Cuia TAKECTH U 3aKOH
BCEMHPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOrO najaeHus. JBumxeHnue ruiaHer Bokpyr CosHua.
IIepBas kocmudeckas ckopocTs. HeBecoMocCTs U nieperpy3ku. PaBHoBecue MaTepuabHOM TOYKH.
AOGcooTHO TBEp0€E TEno. PaBHOBECHE TBEPIOTO TeJla C 3aKPEIUIEHHOM OChIO BpaleHus MOMEHT
cuibl LenTp Tsokectu. Mmnynbe Tena. M3smenenne umnysbca. Mmynbce cuiibl. 3aKOH COXpaHEHUS
umnynbca. PeaktuBHOe ABkeHHe. Mexanudeckas pabota U MolHoOCTh. PaGorta cui Tsxectw,
yOpyroctH, TpeHus. CBsi3b 3Hepruu U padbotel. [loTeHanbHas sHeprus Tena, MOJHATOro Hall
MIOBEPXHOCTBIO 3eMid. [loTeHiuanbHas 3Heprust cxarod NpykuHbl. KuHeTnueckas »HEprus.
Teopema 0 KHHETHYECKOM dHEPTUU. 3aKOH COXPAHEHUS MEXaHUYECKOM aHepruu. JleMoHcTpanum:
HabmtoneHne MexaHMYeCKOro JIBUXKEHHUS Tela OTHOCHTEIBHO Pa3HbIX Tesn oTcuéra. CpaBHEHHE
IIyT€! U TPACKTOPUM ABMKEHHUSA OJHOIO M TOTO K€ TeJIa OTHOCUTENIBHO Pa3HBIX TEJ OTCYETA.
N3mepenne CKOpOCTH U YCKOPEHMs NPSAMOJIMHENHOro IBHKeHHs. MccimenoBaHue IPU3HAKOB
PaBHOYCKOpPEHHOTO JBMKeHus. HaOmoneHue aBukeHHs Tena 1Mo okpy:xkHocTH. HaGmronenue
MEXaHUYECKUX SBJICHUM, IPOUCXOIAIMX B cucTeMe OTcu€Ta «Temnexka» npyu €€ paBHOMEPHOM U
YCKOPEHHOM JBUXEHUH OTHOCUTENbHO KaOuHeTa (U3MKH. 3aBUCUMOCTb YCKOpDEHMs Teia OT
Macchl Tesla U IeHCTBYIOLIeH Ha Hero cuiibl. HabutoieHre paBeHCTBa CHIT IPU B3aUMOIEHCTBUU
Ten. M3MmMeHeHue Beca Tela INpU  YCKOPEHHOM aBWKeHUU. Ilepenaya wummynsca Ipu
B3aumojeiicteun ten. I[lpeoOpa3oBaHust sHepruu mpu B3auMmonencTBuu Teil. CoxpaHeHHe
UMIIYyJIbca IpU HEYNPYrom B3auMoaencTBUH. CoOXpaHEHUE MMITyJbca MPH a0COIIOTHO YIPYroM
B3aumojeiictBun. Habmonenue peaktuBHOro aBwkeHus. CoxpaHeHUE MEXaHMYECKON SHEepruu
npu cBobogHOM majgeHud. CoxpaHeHHE MEXaHWYEeCKOM SHEpruM NpU JIBUKEHHU Tela MOJ
neiicTBreM npyxuHbl. JJabopatopHsie paboThl U onbITh: KOHCTpyHpoBaHue TpakTa Jjs pa3roHa
U JalbHEWIIEro paBHOMEPHOIO MBW)KEHMs IIapUKa WM Tenexku. OnpeneneHue cpenHen
CKOPOCTH CKOJIbYKE€HHS OpycKa WM JIBUYKEHUS LIapuKa 10 HAaKJIOHHOM IuiockocTH. OnpeaeneHue
YCKOPEHHMS Tejla IPU PAaBHOYCKOPEHHOM JBHXKCHUU 110 HAKJIOHHOW IIIOCKOCTH. McecnenoBanue
3aBHUCHUMOCTH MYTH OT BPEMEHM IPU PABHOYCKOPEHHOM JBMKEHHHM 0€3 HadaJlbHOM CKOpOCTH.
IIpoBepka rUNOTE3Bl: €CIM MPH PABHOYCKOPEHHOM JIBHKEHHMM 0€3 HaudalbHOM CKOpOCTH MYTH
OTHOCATCS KaK PsiJi HEUETHBIX YUCEN, TO COOTBETCTBYIOLINE IIPOMEKYTKA BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUs CKOJBXKEHHsS OT CHJIBI HOPMAJIBHOI'O JaBJICHUS.
Onpenenenve kodd¢uuueHTa TpeHUs ckKoibxkeHus. OmnpeaeneHue KECTKOCTH MPYKUHBI.
Omnpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBMKECHMM Tela MO TOPU30HTAIbHOM
noBepxHocTU. OnpeneneHre padoThl CHIIBI YIIPYTOCTH MPU MOABEME Ipy3a ¢ UCHOJIb30BaHUEM
HETOJBI)KHOTO U TMOJBMXKHOTO OJOKOB. M3ydeHue 3akoHa coxpaHeHus sHepruu. Pazmen 9.
Mexannueckue kosnebanus u BonHbl: KonebarenbHoe npmxeHue. OCHOBHBbIE XapaKTEPUCTUKU



KOJIeOaHWM: TepUOJ, YacTOTa, aMIUIMTyJa. MaTeMaTHYeCKUd | TPYKUHHBIA MasTHUKH.
[IpeBpamienne sSHepruud MOpu  KoueOaTeNbHOM  JBIKEHUHM. 3aTyxarolmue KojeOaHusl.
Breinyxkaennsie konebanus. Pezonanc. Mexannueckrue BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH.
[IpononbHple M momnepedHble BOAHBL. JIIMHA BOJHBI M CKOPOCTh €€ pacHpOCTpPaHEHUS.
MexaHuueckre BOJIHBI B TBEPAOM Telle, CEICMUUYECKHUE BOIHBI. 3BYK. ' pOMKOCTb 3ByKa U BbICOTa
ToHa. OtpaxeHue 3Byka. MH(pa3Byk u ynbTpasByk. [emoncTpanun: Habnmronenue konebanuii
TEJI TIOJ] ICMCTBUEM CHJIBI TSDKECTH U CHITBI yripyrocTi. Habmioienne koneOaHuii rpy3a Ha HUTH U
Ha npyxuHe. HaOmioneHue BBIHYXKACHHBIX KojebaHMii M pe3oHaHca. PacmpocTtpaneHue
MPOJOJIBHBIX U IMOTEPEUHBIX BOJMH (Ha mMozaenu). HabmioaeHne 3aBUCUMOCTH BBICOTHI 3BYKa OT
4acToThl. AKycTUYeckuil pe3oHaHc. JlabopaTopHbie paboThl U OnbITh: OnpeaeneHue YacToThl U
nepuo/ia Konebanuii MaTeMaTn4eckoro MastHuka. Onpenenenue 4acToThl ¥ IepHoaa KoneOaHui
MPYXUHHOTO MasiTHUKA. VccreaoBanue 3aBUCUMOCTH Iepuo/ia KojeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH. VccreroBane 3aBUCUMOCTH TIepHojia KoleOaHU PY>KUHHOTO MasiTHUKA
oT Macchl rpysa. [IpoBepka He3aBUCUMOCTH Teproa KoyebaHuil rpy3a, MOABEIICHHOTO K HUTH,
0T Macchl rpy3a. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb IepHoja KoueOaHU MPYKUHHOIO
MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBL. MI3Mepenne yckopeHusi CBOOOHOTO MaJACHHUS.
Paznen 10. DnexTpoMarHuTHOE I0JIE€ M 3JEKTPOMArHUTHBIE BOJHBI: DJIEKTPOMArHUTHOE IOJIE.
DOneKTpoMarHuTHbele BOJIHBL. CBOMCTBA 3J€KTPOMArHUTHBIX BOJH. lllkana 3neKTpoMarHUTHBIX
BOoJIH. Mcrnonp30BaHUE 3JIEKTPOMATHUTHBIX BOJH JJII COTOBOW CBA3H. OJIEKTPOMArHUTHAs
npupoga cera. CkopocTh cBera. BomnHoBble cBolcTBa cBeta. JlemoHctpanuu: CBoiCTBa
AJIEKTPOMAarHuTHBIX BOJH. BonHoBble cBoiicTBa cBera. JlabopartopHble pabOTBl U ONBITHI:
N3ydyeHue CBOMCTB AMEKTPOMArHUTHBIX BOJH C MOMOIIbI0 MOOMIBHOTO Tenedona. Pa3znen 11.
CeeroBbie  siBieHus: JlyueBas Moxenb cBera. Mcrounuku cBeta. IIpsmoinnHeliHoe
pacnpoctpanenue cBeta. 3atmenus Connna u JIynel. Otpaxenue ceta. [1nockoe 3epkaiio. 3akoH
oTpaxkeHus cBera. [Ipenomienue cBera. 3akoH mpeinomiieHus cBera. [lonHoe BHyTpeHHee
oTpakeHue cBeta. cnonb30BaHre NOJHOIO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAAX.
Jlunza. Xon nydeit B muH3e. OnTudeckas cucteMa goToarimnapara, MUKPOCKOTa U Tejieckora. ['a3
KaK OITHYECKas cucTeMa. biim3opykocTs U 1anbHO30pKOCTb. Pa3nokenue 6enoro cBeTa B CHEKTP.
Onbitel HptoroHa. CrnoskeHHMe CHEKTpasibHBIX I11BeTOB. Jlucmepcus cBera. JlemoHCTpanuwu:
[IpsmonuHeitHoe pacnpocTpaHenue csera. OtpakeHue cBera. [lonyueHue u300pakeHUN B
IJIOCKOM, BOTHYTOM U BBINYKJIOM 3epkanax. [Ipenomnenue csera. Ontudeckuil cBeToBOA. X0
my4yelt B coOuparomeit nuH3e. Xo/ Tydeld B paccenBaromieit tun3e. [lonyuenne nzodpaxeHuit ¢
nomouibio JuH3. [IpuHumn neicrBus goroanmnapata, MUKpOCKoNa U Teieckona. Mojens riasa.
Paznoxenue Oenoro cBera B crnektp. [lomydenue Genoro cBera mpu CIOKEHHM CBETa Pa3HBIX
uBeToB. JlaGopaTtopHble paboOThl W ONBITHL: lccnenoBaHue 3aBUCUMOCTH YIila OTPaskeHUs
CBETOBOI'O JIy4a OT yIia najaeHus. M3yuenue xapakrepucTuk n300pakeHus IpeaMeTa B INIOCKOM
3epkane. MccnenoBanue 3aBUCUMOCTH yrija MPEJIOMIIEHHs] CBETOBOIO Jiyda OT yIja MajJeHus Ha
rpaHulle «Bo3ayX—cTekiio». [lonydyeHne wn300pa’keHUN € MOMOUIbIO COOMpArOIIEe JIMH3HI.
Omnpenenenre (HOKYCHOTO pacCTOSIHUA U ONTUYECKON CHIIBI coOuparomiedl JuH3bl. OMBITHI 110
paznoxkeHuto Oenoro cBera B cHekTp. ONBITBI MO BOCHPUATHIO I[BETa MPEIMETOB IPU HX
HabmoeHnu yepes nBetoBble GuiabTpbl. Paznen 12. KBantossie siBiaenus: OnbiTol Pesepdopaa u
IJIaHeTapHas Mojenb aromMa. Mozens aroma bopa. Mcnyckanue ¥ NOTJIOIIEHHE CBETa aTOMOM.
KBantel. Jluneiuareie crnekTpel. PagmoaktuBHOCTh. Anbda-, Geta- M Tramma-u3aydeHus.
Crpoenue aromHoro snpa. Hyknonnas Mozaens aTtomHoro sapa. M3zoromsl. PannoakTuBHBIE
npespauieHus. Ilepuoa nomypacnana aToMHBIX siiep. SnepHble peakuuu. 3aKOHbI COXPAaHEHUs
3apsI0BOIO0 M MACCOBOI'O YHCEI. JHEPIHs CBA3M aTOMHBIX sfep. CBA3b Macchl M JHEPTUU.
Peakuuu cunresa u nenenus saep. Mcrounuku sHeprun. ConHua u 3B€34. SlnepHasi 3HepreTuka.
JIeCcTBHA paJMOAaKTUBHBIX HW3JIY4EHUH Ha JKHMBbIe OpraHus3Mmel. JlemoHcTpanuu: CHekTpbl
n3Iy4deHus u noryomeHus. CriekTpsl pa3nuuHbIX ra3oB. CrekTp Bojgoponaa. Habmonenue Tpekos
B kamepe Bunbcona. PaGora cu€rumka MOHM3MPYIOLIMX H3TydeHUH. Perucrpanus uzmydeHus
MIPUPOJHBIX MUHEPAJIOB U MPOAYKTOB. JlabopaTopHble paboThl 1 ONBITHL: HabioaeH1e CritomHbIX
Y JIMHEWYaThIX CIEKTPOB H3nydeHus. MccinenoBanue TPEKOB: U3MEPEHUE YHEPTUU YACTULBI MO



TopMo3HOMy Tyt (o doTorpadusm). Mamepenue pammoaktuBHOro (oHa. I[ToBTOpHTEIBHO-
0000IIAIOIIIIT MOTYITb.

2. Ilnanupyemble pe3yibTaThl OCBOCHHUS ydeOHOro mnpeamera «Pusnka (6a30BbIiA
YPOBEHB)»

JIMYHOCTHBIE Pe3yIbTATHI:

JIndHOCTHBIE pE3yabTaThl OCBOCHHS MPOrpaMMbl OCHOBHOrO oOmIero o0Opa3oBaHUs
JOJDKHBI  OTpa)kaTb TOTOBHOCTh OOYYaroIIMXCS PYKOBOJICTBOBATHCS CHUCTEMOH MO3UTHUBHBIX
LIEHHOCTHBIX OpPHEHTAlUHd M pacCUIMpEHHUE ONbITa JEATENIbHOCTH Ha €€ OCHOBE M B IMPOIEcce
peanu3ay OCHOBHBIX HAPABJICHUN BOCIUTATEIBHOMN NEATEILHOCTH, B TOM YUCIIE B YACTH:

1) rpaxxIaHCKOTO BOCIIUTAHUS: TOTOBHOCTD K BBITIOJIHEHHIO 00S3aHHOCTEH rpakJIaHUHA 1
pealii3aluu ero rnpas, yBaKEHUE MpaB, CBOOO/I U 3aKOHHBIX MHTEPECOB JPYTHX JIIOJIeH; aKTUBHOE
ydacThe B JKM3HH ceMbH, OpraHu3anu, MECTHOI'O COOOIIECTBAa, POJHOIO Kpasi, CTpaHbI;
HenmpusiTHe JI0ObIX (OpM IKCTpeMH3Ma, IUCKPUMHHALIUK; IOHHMAaHUE POJIM PAa3IUYHBIX
COILIMAJIHBIX MHCTUTYTOB B )KM3HU YEJIOBEKA; NMPEACTaBIeHnEe 00 OCHOBHBIX IpaBax, cBOOOAaX U
00513aHHOCTSIX TPakJIaHWHA, COLMATBHBIX HOPMAax M MPaBUJIaX MEXKIMYHOCTHBIX OTHOIIECHUH B
MOJUKYJATYPHOM ¥ MHOTOKOH()ECCHOHAJILHOM OOINECTBE; NPEACTABICHHE O CI0Cco0ax
MPOTUBOACHCTBUS KOPPYIIUHU; TOTOBHOCTh K pPa3HOOOPa3HOW COBMECTHOW MeATeIbHOCTH,
CTpeMJICHHE K B3aMMOIIOHUMAHWIO W B3aUMOIIOMOINM, AaKTUBHOE YYacTHE B IIKOJIHHOM
CaMOYNpaBlieHUH; TOTOBHOCTh K YYacTUIO B TYMaHUTapHOH MAESITENbHOCTU (BOJIOHTEPCTBO,
MIOMOIIIb JIFOJIIM, HY)KIAIOIIUMCS B HEH).

2) MaTPUOTHYECKOTO BOCIIUTAHMUS: OCO3HAHNE POCCUIUCKON TP IaHCKOH HACHTHYHOCTH B
MOJUKYJIBTYPHOM U MHOTOKOH(ECCHOHATBHOM OOIIECTBE, MPOSBICHHE MHTEpPEeca K MO3HAHUIO
POIIHOTO 53bIKA, UCTOPUH, KyNbTypbl Poccuiickoit denepanuu, cBoero kpas, Hapoao Poccuu;
[IEHHOCTHOE OTHOIICHUE K JOCTH)KEHUsIM cBoeii Ponunsl - Poccnn, kK Hayke, HCKYCCTBY, CIOPTY,
TEXHOJIOTUSIM, OOEBBIM MOJBUTAM W TPYIOBBIM JOCTHXKCHHSIM HapoJa; YBaXEHHE K CUMBOJIAM
Poccun, rocynmapcTBEHHBIM Mpa3IHUKAM, HCTOPUYECKOMY U MPHUPOJHOMY HACIEIUI0 H
MaMSATHUKAM, TPATUIISAM Pa3HbIX HAPOJIOB, MTPOKUBAIOIINX B POTHON CTpaHe.

3) IyXOBHO-HPABCTBEHHOT'O BOCIIMTAHHUS: OPUEHTAIHS HA MOPAJIbHBIC IICHHOCTH ¥ HOPMBI
B CHUTYyallUsX HPAaBCTBEHHOI'O BHIOOpPA; TOTOBHOCTh OIICHHMBATh CBOE IOBEACHHE U TOCTYIKH,
MOBEJICHUE W TIOCTYIKU JPYTHX JIFOJEH C TIO3WIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM
OCO3HAHMS MMOCIEICTBUI MOCTYNKOB; aKTUBHOE HETIPUATHE aCOLUANBHBIX MOCTYIKOB, CBOOOA U
OTBETCTBEHHOCTh JINYHOCTH B YCIIOBHSIX HHIUBUAYAJHHOTO M OOMIECTBEHHOTO IPOCTPAHCTBA.

4) >CTETMYECKOTO BOCIUTAHUA: BOCHPUUMYHBOCTH K pasHbIM BHIaM HCKYCCTBA,
TPaTUISIM U TBOPYECTBY CBOETO M IPYTHX HAPOJOB, TOHUMAHHUE AIMOIIMOHAIBHOTO BO3ICHCTBHUS
HCKYCCTBA; OCO3HAHHE BAXKHOCTH XYAOXKECTBEHHOW KYJIbTYPHI KaK CpeACTBAa KOMMYHUKAIIMHU H
CaMOBBIPKEHUS; TOHMMAaHWE IIEHHOCTH OTEYECTBEHHOTO W MHPOBOIO HCKYCCTBA, POJIH
ATHUYECKHUX KYJIbTYpPHBIX TPATUIIUI U HAPOJHOTO TBOPUECTBA; CTPEMIIEHHE K CAMOBBIPAXKEHUIO B
pa3HBIX BUJaX UCKYCCTBA.

5) ¢usuyeckoro BocruTaHUs, (POPMHUPOBAHUS KYIBTYPHI 3JI0POBbS M SMOIIMOHAIBHOTO
ONaromoydns: OCO3HaHUE IIEHHOCTH JKU3HU; OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO H
yCTaHOBKa Ha 3/I0pOBBII 00pa3 KU3HU (3I0pOBOE MUTAHUE, COOTIOIEHUE TUTHEHNYECKUX TIPaBUI,
cOaTaHCUPOBAHHBIN PEKUM 3aHSATHIA M OTABIXA, peTyJsipHas pru3muecKasi akTHBHOCT); OCO3HAHHE
MOCTIE/ICTBUM M HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTpEOICHHNE alIKOT0JIsl, HAPKOTUKOB, KYpPEHHE)
U WHBIX (GopM Bpeaa s (UIUUIECKOTO W TICHXHYECKOTO 3JI0POBBS; COOIIOJCHUE TPaBHII
0€30IaCHOCTH, B TOM YHCJIE HAaBBIKOB 0€30MacHOr0 MOBEJCHUS B HHTEPHET-CPEE; CIIOCOOHOCTD
aIaTHPOBATHCS K CTPECCOBBIM CHTYAIIUsIM W MEHSIOIIUMCS COITUATbHBIM, HHPOPMAIIMOHHBIM H
MIPUPOIHBIM YCIOBUSM, B TOM YHUCIIE€ OCMBICIISISE COOCTBEHHBIN OMBIT M BHICTpanBasi JaIbHEHUIITNE
[IeJIM; yMEHHUe NMPUHUMATh ce0sl M JPYrux, He OCYyXKJas; yMEHHE OCO3HaBaTh SMOIIMOHAIBLHOE
COCTOSIHUE ce0s M JPYruX, YMEHHE YIPaBIATh COOCTBEHHBIM 3MOIIMOHAJIBHBIM COCTOSTHHEM;
c(hOpMHUPOBAHHOCTH HABBIKA PEQIICKCHH, IPU3HAHUE CBOETO MpaBa Ha ONTHOKY U TAKOTO Ke IpaBa
JPYroro 4eJoBeKa.



6) TpyZAOBOIO BOCHHUTAHUS: YCTAHOBKA HAa aKTHBHOE y4acTHE B PEIICHUHU MPAKTUICCKUX
3amad (B pamkax cembd, OpraHusanuu, Topofa, Kpasi) TEXHOJOTHYECKOW M COIHaJIbHOM
HaIpaBJICHHOCTH, CHOCO6HOCTB HHULUUPOBATh, IJIAHUPOBATH W CAMOCTOSATCIBbHO BbIIIOJHATD
TaKoro pojJa JAeATelIbHOCTh; HHTEpPEC K MPAKTUYECKOMY HU3Y4YeHHIO mpodeccuii u Tpyna
pa3aMYHOIO poja, B TOM YHUCIIE HAa OCHOBE IPHMEHEHHS H3y4aeMOro IPEAMETHOIO 3HaHMS;
OCO3HaHHE BaYKHOCTH 00Y4YEeHHUS Ha MPOTSHKEHUU BCEH JKU3HM ISl YCHEIIHOM podeccroHalbHOM
ACATCIIbBHOCTU W PA3BUTHUC HCO6XOI[I/IMBIX yMeHI/IfI IJIL 3TOTr0, ITOTOBHOCTHL aAallTUPOBATHCA B
npodeccuoHanbHOM cpesie; yBaXeHHE K TpPyAy M pe3yibTaraM TPYIOBOW JEsTENbHOCTH;
OCO3HAHHBII BHIOOpP U MOCTPOCHUE WHAMBHUIYAIBHOH TPAaeKTOPHUH OOpa30BaHUS U JKU3HEHHBIX
IUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.

7) OKOJIOTMYCCKOro BOCIUTAHUA: OpUCHTAllUA HAa IIPUMCHCHUC 3HAHUU U3 COLUAJIBHBIX U
€CTECTBEHHBIX HayK J/JIsi pelIeHUs 3aqady B OOJacTH OKpYKalollell cpeibl, IUIaHWPOBAHUS
IOCTYIIKOB U OLICHKH UX BO3MOKHBIX HOCHGI[CTBI/Iﬁ JJIA Oprnca}omeﬁ CpCAbl; NOBBIMICHUC YPOBHA
AKOJIOTMYECKOM KYJIbTYpPbl, OCO3HAHHUE INI00ATBFHOTO XapaKTepa SKOJIOTMUYEeCKUX MPoOIeM U myTei
HX PELICHUS; aKTUBHOE HENPUATUE ACHUCTBHM, IPUHOCAILLUX BPE OKPYKAIOIIEH Cpelie; OCO3HAHUE
CBOCH pOJM KaKk TpakKJaHMHA W TMOTPEeOUTENs B YCIOBHUSX B3aWMOCBSI3M IPUPOJIHOM,
TEXHOJIOTHYECCKON U COIII/IaJH)HOI‘/JI Cpca; TOTOBHOCTb K Yy4aCTUIO B HpaKTH‘ICCKOﬁ ACATCIIbHOCTH
9KOJIOTUYECKON HAIlPaBJICHHOCTH.

8) ONCHHOCTH HAYYHOI'O ITO3HAHUA: OpUCHTALWA B ACATCIIbBHOCTH Ha COBPEMCHHYIO CUCTCMY
HAyYHBIX MPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4eJIOBEKa, MPUPOIBI U
o0ImIecTBa, B3aMMOCBSI3SX YeI0BEKa C MPUPOJTHON M COIUAIIBHON CPEJIOif; OBJIAJICHHUE S3BIKOBON U
YUTATENbCKON KYJIBTYPOM Kak CpPEeJCTBOM IO3HAHUS MHUPA; OBJIAJICHUE OCHOBHBIMU HaBBIKAMH
HCCIIEI0BATENbCKOM AESITEIbHOCTH, YCTAHOBKA Ha OCMBICIIEHUE OIbITa, HAOIIOACHUN, TOCTYIIKOB
U CTPEMJICHUE COBEPILIEHCTBOBATh IYTH AOCTHKEHHUS WHAUBUIAYAJIBHOIO U KOJUIEKTUBHOTO
OJIaronoIyvusl.

9) JMYHOCTHBIE peE3yNbTaThl, OOCCICUMBAIONINE aJaNTalMi0 O0YdYaroIIerocs K
U3MEHSIOIMUMCS  YCIOBUSM COLMAJIBHOW M MPHUPOAHOM Cpelbl, BKIIOUYAIOT: OCBOCHHE
00yJaronMMHUCsA COITMAIBHOTO OIbITAa, OCHOBHBIX COIMAIBHBIX POJIEH, COOTBETCTBYIOUIUX
BeIylel JesATeNbHOCTH BO3pacTa, HOPM U TpaBWI OOIIECTBEHHOTO TMOBEACHUSA, (Gopm
COLIMAJIbHOM JKM3HHU B TPYIINIAX U COOOIIECTBAX, BKIOYAsl CEMbIO, IPYMIbl, CGOPMUPOBAHHBIE 11O
npodeccnoHanbHOM AeITeTbHOCTH, a TAK)Ke B paMKaX COIMAIBHOTO B3aUMOJICHCTBUS C JTIOIbMU
W3 JIPYyrol KylabTYpHOH CpeIbl; CIOCOOHOCTh OOYYarOIIMXCS BO B3aWMOJICHCTBUU B YCIOBHSX
HEOMpEeAEeNEHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSM JAPYrHX; CHOCOOHOCTH JEWCTBOBATH B
YCIIOBUAX HCOMMPEACTICHHOCTH, ITOBBIIIATE YPOBCHDb CBOEH KOMIETEHTHOCTH 4gCpe3 MPAKTUUCCKYIO
NEeSATEIbHOCTh, B TOM YHCIE yYMEHHE YUYUThCS Yy APYIUX JIIOJIE€H, OCO3HABATh B COBMECTHOM
ACATCIIBHOCTH HOBBIC 3HAHHWA, HABBIKKM MU KOMIICTCHUWH U3 OIIbITa APYIMX; HABBIK BBISABJICHUA U
CBSI3bIBAHUSI 00pPa30B, CIOCOOHOCTH (DOPMHUPOBAHMS HOBBIX 3HAHUH, B TOM UYHCJE CIIOCOOHOCTH
dbopmynupoBaTh HACH, MOHATUS, TUMOTE3bl 00 OOBEKTaX W SBICHUSIX, B TOM YHCIIE PaHEEe HE
M3BECTHBIX, 0CO3HABATh JEPHUIUTH COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE
Pa3BUTHUEC, YMCHUC PACIIO3HABATh KOHKPETHBIC IPUMEPHI ITOHATHA IO XapaKTCPHBIM IMPU3HAKaM,
BBIMIOJIHSATH ONEpalii B COOTBETCTBUU C OMPEACIICHUEM U MPOCTEUIIMMU CBOMCTBAMU MOHSTUS,
KOHKPCTU3UPOBATH MMOHATHUEC MIPUMCPAMU, UCIIOJIb30BATh IMOHATHUEC U €T0 CBOIiCTBa IIpH pCUICHUN
3a/a4 (gasnee - OonepupoBaTh MOHATUSIME), & TAK)KE ONIEPUPOBATH TEPMUHAMHU U MPEACTABICHUSIMU
B o0ylacT KOHIICIIITUHN yCTOfI‘-IHBOl"O Pa3BUTHA, YMCHUC aHATIU3UPOBATH WU BBIABIIATH B3aMOCBA3U
MPHUPOBI, OOIIECTBA U SKOHOMHKH; YMEHHE OIICHUBATh CBOM JCHCTBHS C Y4€TOM BIHUSHUS Ha
OKPYKAaIOIIYIO CPEay, TOCTHKEHUHN IIeJIed W TMPEOJO0JICHUS BBI30BOB, BO3MOXKHBIX TJIOOATBHBIX
MOCIEACTBHM; CHOCOOHOCTh OOYYaIONIUXCS OCO3HABAaTh CTPECCOBYIO CHUTYaIlMIO, OIEHUBATh
IMPOUCXOAAIINE USMECHECHHUA U UX MMOCICACTBHA; BOCIPUHUMATD CTPECCOBYIO CUTYAllMIO KaK BbI3OB,
TpeOyIoIIMii KOHTPMEP; OIICHUBATh CUTYAIHIO CTPECcCca, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS
u JIedcTBus; popMynHpoBaTh U OLEHUBATh PUCKH M MOCIEACTBUS, (OPMUPOBATH OMBIT, YMEThH
HaXOoAUuTh IO3UTUBHOC B HpOHBOHIGI[I.HGfI CHUTYyalluu, GBITL T'OTOBBIM I[CﬁCTBOBaTB B OTCYTCTBHUC
rapaHTui ycrexa.



MeramnpeaMeTHbIEe Pe3yIbTaThl:

B pesynbraTte nzyuenus npeamera «Pusnka (0a30BbI YpOBEHB)» HAa YPOBHE OCHOBHOIO
ob1iero oopazoBanus y oOyuarouierocss OyayT copMHUpOBaHbl IO3HABATEIIbHBIE YHUBEPCAIbHbIE
yueOHbIe NIeHCTBHS, KOMMYHUKAaTHBHBIC YHUBEpCaJbHbIC y4eOHBIC NEHCTBHUSA, PETYJISATHBHBIC
YHHUBEpCaJlbHblE Y4eOHbIE IEHCTBHSI, COBMECTHAs! IATEIbHOCTb.

VY obyuaromierocst OyayT cOpMUPOBAHBI CIETYIONIHE 0a30BbIC JIOTHUSCKUE ACUCTBUS KaK
YacTh I103HABATEJIbHBIX YHMBEPCAJIbHBIX YYEOHBIX NEHCTBUI: BBIABIATH U XapaKTE€PU30BaTh
CYLICCTBEHHbIE IPU3HAKU OOBEKTOB (SIBJIECHMI); YCTAHABIMBATh CYIIECTBEHHBIM IPU3HAK
KJ1accu(UKaLnU, OCHOBAHHUs JUIsl 000OIIEHUS U CPaBHEHHUS, KPUTEPUH IIPOBOJUMOIO aHAIIN3A; C
YUETOM IPEI0KEHHOMN 3a/1a4U BBISABIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pACCMATPUBAEMBIX
¢dakTax, JaHHBIX U HAONIOJCHMSIX; Mpe/ularaTb KPUTEPUU JUIS BBIABICHUS 3aKOHOMEPHOCTEH U
POTHUBOPEYMH; BBIBIATH NePUUUTH WHPOPMALMU, JAHHBIX, HEOOXOAWMBIX JJIsI pEIICHUS
IIOCTaBJICHHOW 3a/1auM; BBIABIATH MPUYUHHO-CIEJCTBEHHBIE CBS3M IPU HU3Y4YEHUH SIBJICHUN U
IIPOLIECCOB; JI€JaTh BBIBOJIbI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U UHAYKTUBHBIX YMO3aKIOUEHUH,
YMO3aKJIIOUYEHUN MO aHaIOTruu, (OpMYIMPOBATH THIOTE3bl O B3aWMOCBS3SX; CAMOCTOSITEIbHO
BBIOMpPATh CHOCOO pemieHus y4eOHOW 3amaun (CpaBHHBATH HECKOJIBKO BAPHUAHTOB PEIICHUS,
BbIOMpPAaTh HauboJee MOIXOASIINI ¢ Y4ETOM CaMOCTOSITENbHO BBIJECICHHBIX KPUTEPHUEB).

VY oOyuaromerocsi OyayT chOpMHUpPOBaHBI CIEAYIOIIME 0a30BbIE MCCIEI0BATEIHCKUE
JEUCTBUSL KaK 4acTh I103HABATEJbHBIX YHHBEPCAJIBHBIX Y4YeOHBIX AECHCTBHIl: HMCIIOJIB30BaTh
BOMPOCHI KakK HCCIIEOBATEIbCKUNA HHCTPYMEHT TO3HAaHUS; (HOPMYJIHPOBATH  BOIPOCH,
(buKcupyoIue pa3pblB MEXIY pEaJbHbIM M JKEIaTelIbHbIM COCTOSHHUEM CHTYyallud, OOBEKTa,
CaMOCTOSITEJIbHO YCTaHaBIMBaThb UCKOMOE M JIaHHOE; (OPMHUPOBATh T'MIIOTE3y 00 MCTUHHOCTH
COOCTBEHHBIX CYXJEHUH U CYXIEHUH ApYrux, apryMEHTHpPOBaTh CBOI MO3MIIMIO, MHEHHE;
IIPOBOAUTH [0 CaMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN 3KCIEPUMEHT,
HeOOoJIbLIIOe MCCIIEIOBAHNE 10 YCTAHOBJIEHUIO OCOOCHHOCTEH OOBEKTa H3y4eHHs, MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€W U 3aBUCUMOCTEN 0OBEKTOB MEX 1Y COOOM; OIIEeHUBATh Ha IPUMEHUMOCTb U
JOCTOBEPHOCTh ~ MH(pOpMAalMM, TOJTYYEHHOW B XOJ€ HCCIEAOBaHUS  (IKCIEPUMEHTA);
CaMOCTOSITENIbHO (OpPMYyIUPOBaTh O000OIIEHUS W BBIBOJBI 10 pe3yjibTaTaM IPOBEIEHHOTO
HaOJIOACHUS, OIBITA, MCCIECIOBAHUSA, BIAJETh MHCTPYMEHTAMHM OLIEHKH JIOCTOBEPHOCTH
MOJIYUEHHBIX BBIBOJIOB M OOOOUIEHMI; NMPOTHO3UPOBATH BO3MOXKHOE JajbHEiIIee pa3BUTHE
MIPOLIECCOB, COOBITUN M MX MOCJIEICTBHS B aHAJTOTMYHBIX MM CXOJHBIX CUTYallUsX, BBIIIBUTATh
MIPENIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

VY oOyuaromerocst 6yayT cOopMHpOBaHBI CIEAYIOIINE YMEHUS paboTaTh ¢ MHPOpMaLuei
KaK 4acTb MI03HABATEIbHBIX YHUBEPCATbHBIX YUEOHBIX JEMCTBUI: IPUMEHSATh Pa3IMYHbIE METOIBL,
MHCTPYMEHTBI U 3aIpOChl MPHU MOUCKE U O0TOOpe MH(OPMAIMK WM JAHHBIX U3 MCTOYHHKOB C
Y4eTOM MPEeUIOKEHHON Y4eOHOHM 3ajjaud W 3aJaHHBIX KPUTEPHEB; BbIOMpATh, aHAIM3UPOBATH,
CHCTEMAaTU3UpOBAaTh U HHTEPIPETUPOBATh HMH(POPMAILMIO pPA3JIMUYHBIX BHJIOB M (GOpM
MIpe/ICTaBJICHMS]; HAXOUTh CXOHbIE apIyMEHThI (ITOATBEPKAAIOIINE U OIIPOBEPralOLIUe OAHY
U Ty € HJEI0, BEPCUI0) B Pa3IMYHBIX HMH(OPMAIMOHHBIX MCTOYHHMKAX; CAMOCTOSTEIBHO
BBIOMpATh ONTHUMAIIbHYIO (OpMY IpeCTaBiIeHUs MH(GOPMAlMU U WUTIOCTPUPOBATh pelllaeMble
3aJ]auu HECJIOKHBIMH CXeMaMH, TuarpaMMaMu, MHOM rpadMKoi U UX KOMOWHAIMSIMU; OLIEHUBATh
HAJEKHOCTh MH(OPMALIMU MO KPUTEPHUSIM, MPEATOKEHHBIM MEAarorndyeckuM pabOTHUKOM HIIU
Cc(OPMYIHPOBAHHBIM CaMOCTOSITEIbHO; 3()(PEKTUBHO 3aMOMHUHATH U  CHUCTEMAaTHU3UPOBAThH
nHbOpMaIHIO.

VY obyuaromerocst Oyner c@opMupoBaHa CHCTEMa CIEIYIOIUX KOMMYHUKATHBHBIX
JEUCTBUI:

1) oOmienue: BoCIpHHUMATh M (QOPMYIHPOBATH CYKACHHS, BbIpaKaTb HSMOIMH B
COOTBETCTBHHM C LIETSIMHU U YCIOBUSMHU OOILIEHUS; BBIpAXXaTh ce0sl (CBOIO TOUKY 3PEHMSI) B YCTHBIX
U MHCBMEHHBIX TEKCTaX; Paclo3HaBaTh HeBepOalbHbIE CPEACTBA OOIIEHHS, TOHUMATh 3HAUEHUE
COLIMAJIbHBIX 3HAKOB, 3HaTh U PACIO3HABATH MPEANOCHUIKH KOHQIIUKTHBIX CUTYallMil U CMAr4aTh
KOH(UINKTBI, BECTH MEPEroBOPbl; NMOHUMATh HAMEPEHHs IPYTUX, MPOSIBISATH YBAXKUTEIbHOE
OTHOIIICHHE K COOECETHUKY U B KOPPEKTHOU (opme (GopMyTHUpOBaTh CBOM BO3PAKEHHUS; B XOIC



auasnora v (WTH) IUCKYCCHU 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYX/1aeMOW TEMbI U BEICKa3bIBATh
WJCH, HAICJICHHBIC Ha pEIIeHHE 33Ja4d M TOJIEp)KaHHE OJIaroXenaTeIbHOCTH OOIICHUS;
COIOCTABJIATh CBOU CYXJACHHUS C CYXJCHUSMH IPYTUX YYAaCTHHKOB JMAIOra, OOHApYyXHBAaTh
pasiiyre M CXOJCTBO TO3HMIWHK; MYOJUYHO TPEACTABISATH PE3yIbTAThl BBHIIIOJHEHHOTO OIBITA
(9KCcTIepUMeHTa, UCCIEOBAaHUs, MPOEKTA); CAMOCTOSATEIILHO BBIOMPATh (OPMAT BBICTYILICHHS C
YUETOM 3a]a4 MPE3CHTAMU U OCOOCHHOCTEH ayIMTOPHH U B COOTBETCTBHM C HUM COCTaBIISITh
YCTHBIE ¥ MIUCbMEHHBIE TEKCTHI C UCIOJIB30BAHUEM HILTIOCTPATUBHBIX MATEPUAIIOB,;

2) COBMECTHas JACATEILHOCTh: MOHUMATh M UCIIOJIb30BATh MPEHMYIIECTBA KOMAHIHOM U
WH/IMBUYyAIBHOM pabOThI IPH PEIICHUU KOHKPETHOM IPOOIIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh
NPUMEHEHHsS TPYNIOBBIX (OPM B3aUMOJEHCTBHS TPH PpEIICHUH TOCTaBICHHOM 3ajau;
NPUHUMATh 1eJIb COBMECTHOH JIEATEIILHOCTH, KOJUICKTUBHO CTPOUThH JICHCTBHS IO €€
JOCTIDKEHHUIO: paclpeleNiaTh pOJM, JOrOBapUBAThCS, OOCYXKIATh MpOIEcC M Pe3yibTaT
COBMECTHOH palboThl; yMeTh 0000IIaTh MHEHUS HECKOJBKHX JIOJICH, MPOSBIATH TOTOBHOCTh
PYKOBOJIUTH, BBIMOJHATH MOPYYCHHS, TMOAYUHATHCS; IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOU
paboThI, ONPEACISATh CBOKO POJb (C YUYETOM HPEANOYTCHUH M BO3MOXKHOCTEH BCEX YYaCTHHUKOB
B3aMMOJICHCTBHS), PACIIPENENIATh 33/1a4l MKy WICHaMH KOMaH/Ibl, y4aCTBOBATh B TPYIIIOBBIX
dbopmax paboTsl (00CyxkaeHHsI, 0OMEH MHEHHI, «MO3TOBBIC IITYPMbI» U HHBIE); BHIIIOJIHATH CBOIO
gacTe palOTHl, JOCTUTaTh KA4YeCTBEHHOTO pe3y/lbTaTa II0 CBOEMY HAIPAaBICHHIO U
KOOPJMHUPOBATh CBOM JCWUCTBHS C JPYIMMH WICHAMH KOMAaHJbI, OIICHUBATh KauyeCTBO CBOETO
BKJI/Ia B OOIIMH MPOAYKT 1O KPUTEPHUSM, CAMOCTOSITEIPHO CPOPMYIMPOBAHHBIM YYaCTHUKAMHU
B3aMMO/ICHCTBHS; CPAaBHUBATD PE3YJIbTAThI C HCXOTHOM 33/1aueii U BKJIAI KXKJIOTO YWieHA KOMaH/IbI
B JIOCTHKCHHE PE3yJlbTAaTOB, Pa3lesisiTh c(hepy OTBETCTBEHHOCTH M TPOSBISATH TOTOBHOCTH K
MPEOCTABJICHUIO OTYETA Mepe]] TPYIIION.

VY obyugaromierocst Oyuet chopMHUPOBaHA CHCTEMA CIICYIOIINUX PErYISITHBHBIX JICHCTBUA:

1) camoopraHu3anus: BBUIBISATH MPOOJIEMBI JUIsl PEUICHUS B JKU3HCHHBIX M Y4EOHBIX
CUTYaIlUsX; OPUCHTUPOBATHCS B PA3IMYHBIX MOAXOJAX MPHUHITUS PEIICHUH (MHIUBHIyalTbHOE,
MPUHATHE PEIICHUs B TPYIIe, MPUHATHE PEHICHUH TPYIION); CaMOCTOSTENFHO COCTABISThH
AITOPUTM pELIeHUs 3aJaud (MJIM ero 4acTb), BBIOMpaTh CIIOCOO pemieHus y4eOHOW 3ajauu C
YYETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh NIpeyIaraeMbie
BapUaHThl PEIICHUH; COCTABIATh IUIaH JEHUCTBUH (MJIaH peaiu3allid HAMEUYEHHOTO aJlrOpUTMa
peleHwst), KOPPEeKTUPOBATh MPEIUIOKEHHBIA AITOPUTM C YUETOM TOJTYYEeHHUsI HOBBIX 3HAHHN 00
M3y4yaeMoM 00BEKTe; JAeaTh BEIOOp M OpaTh OTBETCTBEHHOCTh 3a PEILICHHE;

2) CaMOKOHTpOJIb: BJIAJETh CIIOCOOAMU CaMOKOHTPOJIS, CAMOMOTHBAIIMU U PedIeKCHH;
JlaBaTh a/IEKBATHYIO OLICHKY CUTYallMM U IpeAsiaraTh IJaH €€ N3MEHEHMS; yYUThIBaTh KOHTEKCT U
MPEIBUICTh TPYIHOCTH, KOTOpbIE MOTYT BO3HHKHYTh NpU pEIICHHH Y4eOHOW 3ajgauw,
aJlanTHPOBATh PEIICHUE K MEHSIOIUMCS OOCTOATENbCTBAM; OOBSACHATh MPUUYMHBI JOCTHXKEHUS
(HEOCTIKEHUS) PE3yIbTaTOB JESITEIBHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTBITY, YMETh
HaXO/UTh MO3UTHBHOE B MPOU3OIIEANIEH CUTyalluH; BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh HA
OCHOBE HOBBIX 00OCTOSITEIIHCTB, N3MEHUBIINXCS CUTYaIMi, YCTAHOBICHHBIX OMIMOOK, BOZHUKIITHX
TPYAHOCTEH; OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa IEU U YCIOBUSAM;

3) SMONMOHAIBHBIA HMHTEJUICKT: pa3indarh, Ha3blBaTh M YIPABISATh COOCTBEHHBIMU
SMOLUSAMH U SIMOLMSMHU JPYTUX; BBIBIATH U aHAIW3UPOBATH MPUYMUHBI YMOIUI; CTaBUTH ceOs Ha
MECTO JPYTOro 4YelloBeKa, OHWMAaTh MOTHUBBI M HaMEpPEHHs IPYroro; PeryjIupoBaTh CIIOCOO
BBIPKEHUS SMOLINH;

4) mpunHsTHE ce0s U APYrUX: OCO3HAHHO OTHOCUTHCS K JIPYTOMY YEJIOBEKY, €ro MHEHHUIO,
MIPU3HABATH CBOE MPABO Ha OIMIMOKY M TaKOE€ K€ MPaBO APYroro; MpUHUMAThH ce0sl U IpYyTUX, He
OCYKHast; OTKPBITOCTh ce0e U IPYTUM; OCO3HABaTh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

[IpenmeTHBIE pe3yIIbTATH:

K koHiy oOyyenus B 7 Kilacce OOydarOUIMiiCs HAY4YMTCS: HCIOJb30BaTh TMOHSATHSL:
¢bu3nveckne U XUMUYECKHE SBICHUS; HAOIIOICHHE, SKCIIEPUMEHT, MOJIENb, TUTIOTE3a; CIUHHIIBI
(¢u3MYEeCKUX BEIMYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSHHUS BelecTBa (TBEPAOE, KHUIKOE,
ra3oo00paszHoe); MEXaHUYECKOE NBI)KCHHE (paBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJIMHEHHOE),



TpPaeKTOpHs, PaBHOJACUCTBYIOMIAs Cwil, Aehopmarus (yrnpyras, IJIacTHYECKas), HEBECOMOCTb,
cooOLIAoIMeCs COCY/Ibl; pa3nuyaTh siBiIeHus (1 dy3us; TEI0BOE IBUKEHUE YaCTUL] BELIECTBA;
paBHOMEpPHOE [BHXXCHHE, HEPAaBHOMEPHOE JIBUJKEHUE, HHEpPLUS; B3aUMOJCICTBUE TEI;
paBHOBECHE TBEPABIX TEJI C 3aKPEILUIEHHOW OCBIO BpALICHMs; Ieperada JaBiICHHs TBEPABIMU
TeJlaMH, JKUAKOCTSAMH M Ta3aMu; aTtMoc(epHOe [aBjCHUE; IUIABaHUE TeJl; MPEeBpaIlCHUsS
MEXaHUYECKOM SHEpruM) MO OMNMCAHUI0 UX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (U3WYECKOE SIBIICHHE, pACIO3HABATh NPOSBICHUE H3YYEHHBIX
(Gu3nYecKux SIBICHUM B OKPY)KAIOLIEM MHUpPE, B TOM 4Hucle (PU3HYECKHE SBICHUS B IPUPOJE:
IIPUMEPHI ABMKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKUBOM U HEXUBOW MPUPOJE; AEHCTBUE CHUIIBI
TPEHHUs B IPUPOJE U TEXHUKE; BIMSIHUE aTMOC(EPHOIO JaBJIeHHs Ha )KUBOM OpraHu3M; IIaBaHHUE
pBIO; pblyaru B Te€J€ YE€JIOBEKa; IPU 3TOM IMEPEBOAUTH IMPAKTUYECKYIO 337auy B Y4YEOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA/IIpU3HAKM (DPU3MUYECKHX SIBJIECHUI; OMMCHIBATH N3yYCHHbIE
CBOWCTBA Tel M (DU3MUYECKHE SIBJICHUS, MCIONB3Ys (U3MYECKHe BEIWYHHBI (Macca, 00BEM,
IJIOTHOCTH BEIIECTBA, BPEMs, I1yTh, CKOPOCTb, CPEHSS CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSKECTH,
BEC Teja, CWJa TPEHMsl, JaBlieHue (TBEPAOro Tela, MUAKOCTHU, ra3a), BBITAJKMBAIOIIAs CUJIA,
MeXaHu4eckas pabdoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((HUIMEHT MOJE3HOIo
JEHCTBUSL MEXaHU3MOB, KHHETUYECKasl U MOTEHIMANIbHAS SHEPTusl); IpU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3NYECKUH CMBICI HCHOJIb3YyEeMbIX BEIMYMH, MX OOO3HAueHHs M E€AUHUIIbI
(U3NYECKUX BEIMYUH, HAXOIUTH (HOPMYJIbI, CBA3BIBAIONINE NAHHYIO (PU3NYECKYIO BEIHUMHY C
JIPYTUMH BEJIMYMHAMH, CTPOUTHh Tpa(UKM M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIHYMH;
XapaKTepu30BaTh CBOWCTBAa Tel, (PU3MYECKHE SBJICHUS W NPOLECCHI, HCIOIb3Yys IpaBuia
CJIO’KEHMsI CHJI (BI0JIb OJHOM IpsMOit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, npaBuiio
paBHOBecHsl pblyara (010Ka), «30J10TO€ IPABUII0» MEXAHUKU, 3aKOH COXPaHEHMs] MEXaHUUECKOMN
SHEpPruy; MpU OSTOM JaBaTb CIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alKChIBaTh €ro
MaTEeMaTHYECKOE BBIPAKEHUE; OOBSICHITH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJl, B TOM
YHCJIe U B KOHTEKCTE CUTyallUid PAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBIATh IPUYNHHO-
CIIEZICTBEHHBIE CBSI3HM, CTPOUTH OOBSCHEHHWE M3 |—2 JOTHYECKMX MIaroB ¢ Omopoil Ha 1—2
U3YUEHHBIX CBOMCTBA (PM3UUECKUX SIBICHUH, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH; pelaTh
pacu€rHble 3a7auu B 1—2 eHCTBHS, HCIIONB3Ysl 3aKOHBI U (POPMYJTBI, CBSI3bIBAIOIINE (DU3HYECKIE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/adM 3allMChIBaTh KPAaTKOE YCJIOBHE, MOJCTaBIATh
¢u3nueckrue BeNWYMHBI B (POPMYJBI M MPOBOAMTH PACUYETHI, HAXOJIUTh CIIPABOYHBIE JAHHBIE,
HEOOXOAMMBIE JAJISl pelIeHUs 3aJay, OLIEHHWBATh PEATMCTHUYHOCTh IMOJY4YEHHOW (U3NYECKOM
BEJIMYMHBI; pacro3HaBaTh IMPOOJIEMbI, KOTOPbIE MOXHO pPELIUTh NPU MOMOIIU (U3HYECKUX
METOJIOB; B ONMCAHWUU HCCIIEAOBAHUS BBIIEIATH MPOBEpPsAEMOE MPEAIooKeHHe (TUIOTE3Y),
pasnuyaTth ¥ MHTEPIPETUPOBATH IMOJYYEHHBIH pe3ynbTaT, HAXOIUTh OLIMOKHM B XOJ€ OIIBITA,
JIeNIaTh BBIBOJIBI IO €T0 pe3yibTaTaM; MPOBOJUTE ONBITHI 10 HAOIIOIEHUIO PU3NYECKUX SIBICHUN
Wik (pu3NYecKuX CBOWCTB Ten: (OpMYIMPOBATh IPOBEPSIEMbIE IMPENNOIOKEHHs, COOUPATh
YCTAaHOBKY W3 IMPENJIOKEHHOTr0 00O0pYIOBaHMS, 3alMChIBaTh XOJ ONbITa U (POPMYIHPOBATH
BBIBO/IbI; BBITOJIHATH MPSMbIe U3MEPEHHUSI PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CHIIbI U
TEMIIEpPATyphl C UCIIOJIb30BAHUEM AaHAJIOTOBBIX U IU(POBBIX MPUOOPOB; 3aMHUCHIBATh MOKA3aHUS
puOOPOB C YUETOM 33JaHHON aOCOTIOTHOM MOTPENIHOCTH U3MEPEHUIT; IPOBOJUTH UCCIIEI0OBaHHE
3aBUCHUMOCTH OJHOM (pU3MUecKOi BETMYHHBI OT APYToil ¢ MCIONIb30BAaHUEM MPSIMbBIX U3MEPEHUI
(3aBUCUMOCTH ITYTH PABHOMEPHO JBMKYLIETOCS TENNAa OT BPEMEHU ABH)KEHUS TE€Ja; CUJIbI TPEHUS
CKOJIbKEHUS OT CHJIbI JIaBJICHUs], KauecTBa 00pabOTKHU MOBEPXHOCTEH TEJI U HE3aBUCUMOCTHU CHIIbI
TPEHHUsI OT IUIOIIAJM CONPHUKOCHOBEHHUS TE€J; CUJIbl YIPYIOCTH OT YAJIMHEHUS IPYKUHBI;
BBITAJIKMBAIONIEH CUJIBI OT 00bEMA MOTrpYKEHHOM YacTH Tejla U OT IJIOTHOCTU KUAKOCTHU, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Tella, OT IJIyOWHBI, HA KOTOPYIO MOTPYKEHO TeNo; YCIOBHM
IJIaBaHUs Tell, yCIOBUM paBHOBECHS phluara U 0JI0KOB); y4acTBOBATh B IJIAHUPOBAHUU y4EOHOTO
HCCIIEIOBaHMsI, COOMpaTh YCTAaHOBKY M BBINIOJIHATH U3MEPEHUs, CIeAys MPEAJIOKECHHOMY IJIaHy,
¢ukcupoBaTh pe3yJabTaThl IOJYYEHHOW 3aBHCUMOCTH (PU3MYECKHX BEJIWYUH B BHJE
MIPEUIOKEHHBIX TaOIHIl ¥ TpaUKOB, AETaTh BRIBOABI 110 Pe3yabTaTaM MCCIeI0OBAHUS; IPOBOJUTD
KOCBEHHBIE U3MEPEHUs PU3NUECKUX BEITMUYMH (INIOTHOCTh BEIECTBA XKHUIKOCTU U TBEPJOTO TENA;



CUJla TPEHHs CKOJIbXKEHUS; JaBJICHHE BO3/lyXa; BBITAJKUBAIOUIAs CWJA, JEHCTBYIOIIAs Ha
HOrPpYXEHHOE B KMIKOCTb Tes0; KOI()(OUIUEHT MOJE3HOro NeMCTBUSA IPOCTBIX MEXaHU3MOB),
cileqyss ~ OpEUIOKEHHOW  MHCTPYKLMH: TpU  BBIIOJHEHUMM  H3MEpPEHHH  colOuparb
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYMCIATH 3HAYCHHE MCKOMOW BEIMUYUHBI; COOIIONATh
IpaBUja TEXHUKA OE30MacHOCTH MpU paboTe ¢ J1abopaTopHbIM O0OpPYIOBaHHWEM; YKa3bIBATh
IPUHLUIBL JeHCcTBUS MPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECBI, TEPMOMETP, AMHAMOMETD,
cooOmraronecss cocyapl, 0apoMeTp, pbluar, MOABMKHBIA M HETOABMXKHBIA OJIOK, HAaKJIOHHAs
IUIOCKOCTB; XapaKTepU30BaTh IPUHLMIIBI JACHCTBUS H3YyUEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha MX OMUCAHUS (B TOM YMCIIE: MOJIIUIHUKHA, YCTPOUCTBO BOJIOMPOBO/IA,
TMJIPABINYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, MOPLIHEBOW HACOC, apeoMETp), MCIOJb3Ys
3HaHUS O CBOMCTBaxXx (UIMUECKUX SBICHHA U HEOOXOJAMMble (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH; MPUBOAMUTH IIPUMEpPHI / HAXOIUTh MH(OPMAIUIO O NMPUMEPAX MPAaKTUYECKOIo
UCTOJIb30BaHUS (PU3UYECKUX 3HAHUU B MOBCETHEBHOM XHU3HH JJIsi oOecriedeHus 0e30macHOCTH
npu oOpallleHUH ¢ NpudopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHUS 370POBbS U
COOJIIOJICHUST HOPM DKOJIOTHYECKOTO MOBEICHHS B OKPYKAIOLIEH cpene; OCYIIECTBISATH OTOOP
HCTOYHHUKOB HH(pOpMaLuu B ceTu IHTepHET B COOTBETCTBUM € 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOILMXCS 3HAaHUM W NYTEM CpPAaBHEHUS PA3JIMYHBIX MCTOYHUKOB BBIIEIATH
uHpOpMalMIO, KOTOpas SBJIAETCS IPOTUBOPEUYMBOM WM MOXKET ObITh HEJOCTOBEPHOM;
WCIOJNB30BaTh TPU BBIMOJHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(GU3MYeCKOro coJlep)KaHusl, CIPaBOYHbIC MaTepualibl, pecypchbl ceTu VIHTepHeT; BiageTh
npuéMamMu KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOPMALIUU M3 OIHON 3HAKOBOM
CHCTEMBl B JIPYTyl0; cO3JaBaTb COOCTBEHHBbIE KPATKHE MMCbMEHHbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 HWCTOYHHMKOB HH(pOpMaruu (U3NYECKOTO COJEPIKAHHsI, B TOM YHCIE ITYOJIUYHO
JiefaTh KpaTKUe COOOLIEHHs O pe3yibTaTaxX MPOEKTOB WM Y4EOHBIX HCCIIEAOBAHUIM; MPU 3TOM
IPaMOTHO HCIOJIb30BaTh H3YYEHHBIM NOHATUHHBIA ammapar Kypca (QHU3UMKH, CONPOBOXKIATbH
BBICTYIIJICHUE [pe3eHTalueil; IpU BBHIIOJHEHUHM YYEOHBIX IPOEKTOB U  MCCIIEJOBAHUMN
pacnpenenatb 005S3aHHOCTH B TPYIIE B COOTBETCTBUU C NIOCTABICHHBIMU 33/1a4aMH, CIEIUTH 3a
BBINOJIHEHUEM IUIaHa JEWCTBUI, aJleKBaTHO OLEHMBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTD
TPYIIIBL; BEICTPAaNBAaTh KOMMYHHKAaTHBHOE B3aMMOJICHCTBUE, YUUTHIBAS MHEHUE OKPYKAFOIINX.

K koniy o0yduenus B 8 xiacce 00ydJaromuicss HAYIUTCS: UCTIOIB30BaTh MOHITHS: Macca U
pa3Mepbl MOJIEKYJI, TEIUIOBOE JBMKEHHE aTOMOB U MOJIEKYJ, arperaTHble COCTOSTHUSI BEIEeCTBa,
KpUCTAIJINYECKHE U aMOp(HBIE TeJla, HACHIIIIEHHBIN U HEHACBIIIEHHBIH Map, BIaXKHOCTh BO3yXa;
TeMIepaTypa, BHYTPEHHSS SHEPrusl, TEIUIOBON JIBUraTeNb; YJIEMEHTAPHBIHN 2JEKTPUUECKUi 3aps,
ANEKTPUYECKOE T10JI€, TPOBOAHUKH U TUAIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUUECKUN TOK, MArHUTHOE
1ojie; pasiauuaTh sIBIEHUS (TEIJIOBOE pacIIMpeHMe/CKaTue, TeIvlonepeaaya, TeIuIoBOe
paBHOBECHE, CMauyuMBaHUE, KaNWULSIPHbIE SBJICHMs, HCIapeHUe, KOHAEHCAlus, IJIaBJICHUE,
KpUcTaju3anus (0TBep/ieBaHKe), KUIIEHUE, Terionepesada (TermIonpoBOAHOCTb, KOHBEKIIN,
U3JIy4yeHUe); DIEKTPU3alusl Tel, B3aUMOJEHCTBUE 3apsiioB, AEHCTBHS DJIEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJIEHCTBHE MAarHUTOB, JIEHCTBHE MAarHUTHOTO IOJISl HA IPOBOIHUK C
TOKOM, 3JIEKTPOMarHUTHas MHIYKIUS) MO OMMCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (hU3MYECKOe SBJICHUE; pACIO3HAaBaTh MPOSBICHUE
M3YYEHHBIX (PU3NYECKUX SBJICHUN B OKPYXKAIOLIEM MHUpE, B TOM 4Hciie (U3HMYECKUE SIBICHUS B
IpUPOJIe: TOBEPXHOCTHOE HATSDKEHHE W KaNWULIPHBIE SBJICHUS B TNPHUPOJE, KPUCTAJUIBI B
npupoae, uznydenue CoiiHIa, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, MHesl, CHEra; 3JISKTPUYECKHE SIBICHUS B aTMOC(epe, IEKTPHUUECTBO )KUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3eMid, Ipeid moI0CcoB, POIb MAarHUTHOTO MOJIS ISl )KM3HU Ha 3emJie, OJIIpHOe
CUSIHME; TIPU ATOM IEPEBOJUTH MPAKTUYECKYIO 33Jauyy B Y4EOHYIO, BBIJCNATH CYILECTBEHHBIC
CBOMCTBA/MpU3HAKHN (PU3MUECKUX SIBJICHUN; ONMUCHIBATh W3YYEHHbIE CBOMCTBA Tel U (PU3HUECKUE
SIBJICHUSI, UCTIONB3Ys (PM3NUYECKUE BEIMUMHBI (TEeMIlepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJeJIbHAs TeIIOEMKOCTh BEIIECTBA, YAeJIbHAas TeIUIOTa TUIaBlIeHus, yeJabHas TerioTa
napooOpazoBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(PHUIMEHT MOJE3HOTO ACUCTBUS
TEIUIOBOM MAIlMHBI, OTHOCUTENbHASL BJIAXHOCTh BO3/YXa, JEKTPUUECKUN 3apsf, CUia TOKa,



JIEKTPUUECKOE HANPSKEHUE, CONPOTUBIICHNE IPOBOIHUKA, YIE€IbHOE CONPOTUBIIEHNUE BEILIECTBA,
paboTa U MOLTHOCTh 3JIEKTPUUYECKOTO TOKA); TP OMMCAHUY MPABUIIBHO TPAKTOBATh (GU3NUYECKUN
CMBICII HCIIOJIb3YEMbIX BEIWYHMH, O0O3HAYCHUS M EAMHUIBI (PU3NUYECKUX BEIMYUH, HAXOIUThH
(GopMyIIbl, CBS3BIBAIOLINE JAHHYIO (DU3MUYECKYIO BEJIMYUHY C APYTUMH BEIMYMHAMH, CTPOUTH
rpaduKyd U3YyYEHHBIX 3aBHCUMOCTEH (PM3MYECKUX BEIUYMH; XapaKTepU30BaTh CBOMCTBA Tell,
¢busnyeckue SBIEHUS U IPOLECCHl, MCIOJb3Yysl OCHOBHBIC IIOJIOXKEHUS MOJIEKYJIIPHO-
KMHETHYECKOW TEOPHM CTPOCHUS BEIECTBA, MPUHIUII CYNEPIIO3UIIUH OJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHHUs 3apsaa, 3akoH OMa AJ1s yyacTka Lemu, 3akoH Jxoyns—IJleHna, 3akoH
COXpaHEHHS SHEPTHH; MPH 3TOM JIaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alUCBIBAThH €T0
MaTeMaTHYeCKO€e BbIpaXKEHHE; O0BACHATH (PU3NYECKHE ITPOLIECCHl U CBOMCTBA TeJl, B TOM YUCIIE U
B KOHTEKCTE CHUTYyalluii TPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbIBIATh MPUYUHHO-
CIICICTBEHHBIE CBSA3M, CTPOUTh OOBSACHEHHWE M3 |—2 JIOTMYECKUX IIaroB c omnopoi Ha 1—2
M3YYEHHBIX CBOMCTBAa (M3WYECKUX SBICHUH, (DU3NYECKHX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pemaTh pacu€THble 3afauu B 2—3 AEHCTBHS, UCHONb3Yys 3aKOHBI U (OPMYJIbI, CBA3BIBAIOLINE
¢u3nveckre BETMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHUS 3aJaud 3alMChIBaTh KPAaTKOE YCIOBHE,
BBISIBJIATh HEJOCTAaTOK JAHHBIX JUIsI pELIeHMs 3ajaud, BbIOMpAaTh 3aKOHBI M (HOPMYIIbI,
HEOOXOAUMBIC Uil €€ pPeUIeHUs, NPOBOIUTH pPacu€Thl M CPAaBHUBATH IOJYYEHHOE 3HAYCHHE
¢u3nyecKkoil BeMUYMHBI ¢ U3BECTHBIMH JIAHHBIMH; PAcIlO3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO
PeIUTh TpU TOMOIIH (U3NYECKUX METOJOB; UCIIONB3YS ONHCAHHE HMCCIEJOBAHUS, BBIICISATH
IIPOBEPAEMOE IPENOI0KEHNE, OLIEHUBATh MPAaBUIIBHOCTD MOPSJIKAa IPOBEIEHUS MCCIIEJOBAHUS,
JIeNIaTh BBIBOJIBI; MPOBOAMTH OIBITHI MO HAONIONECHUIO (PU3MUECKUX SBICHUH WM (HU3NIECKUX
CBOWCTB TeNl (KanWwUIApHbIE SBJCHUS, 3aBUCUMOCTb JaBJIEHHUS BO3JyXa OT €ro o0béma,
TEMIepaTypbl; CKOPOCTH TpOLECCa OCTBHIBAaHUS/HArPEBaHUS TIPH M3IYYEHUH OT IIBETa
U3ITyYaoleil/mornomaromeil MoBEepXHOCTH; CKOPOCTh MCIApEeHUs BOJbl OT TeMIEpaTypbl
KHUJKOCTU U IJIOLAAHN €€ MOBEPXHOCTH; AJIEKTPU3aLUs T€1 U B3aUMOAECHCTBUE BIEKTPUUECKUX
3aps/ioB; B3aUMOJCWCTBUE IOCTOSIHHBIX MArHUTOB, BH3YyaJlM3allusi MAarHUTHBIX —IOJIeH
MOCTOSIHHBIX MAarHWTOB; JEHCTBHsSI MAarHWTHOTO TIOJNsSI HA IPOBOJHHK C TOKOM, CBOMCTBa
9JIEKTPOMAarHuTa, CBOMCTBA  DJEKTPOJABUIaTedst IOCTOSHHOTO  TOKa):  (GOpMyJIHpoBaTh
IIpOBEpsieMble TPEIOIOKEHUS, COOUpaTh YCTAaHOBKY M3 MPEMJIOKEHHOTO 000pYIOBaHNUS;
ONHUCBHIBaTh XOJA ONbITa M (OPMYIMPOBATH BBIBOJbI; BBIMNOJHATH MpPSMblE H3MEpPEHHS
TEMIIEpPaTypbl, OTHOCUTEIbHON BIAKHOCTH BO3/lyXa, CUJIBI TOKA, HAIIPSKEHUS C UCIIOJIb30BaHUEM
aHaJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKUX BEJIMYMH; CPABHUBATH PE3yJIbTaThl H3MEPEHHI ¢
y4€TOM 3a/1aHHON a0COIIOTHOM MOTPEIIHOCTH; NPOBOJUTH UCCIEN0BaHHE 3aBUCHUMOCTH OJHOMU
¢u3nyecKkoil BeNMYMHBI OT JPYroil ¢ HCHOJB30BAHHEM MPSAMBIX H3MEpEHHH (3aBUCHUMOCTb
COIIPOTHBJIEHUS] MPOBOJAHMKA OT €ro JJIMHBI, IUIOLIAJM MOMEPEYHOro CEYCHHsI U YJENbHOTO
COIIPOTHBIICHUS BEIECTBA IPOBOTHUKA; CHIIBI TOKA, WIYILETO Yepe3 MPOBOIHHK, OT HANPSHKSHUS
Ha TPOBOAHMKE; HCCIEAOBAaHHE IOCIENOBATEIbHOIO M  MapajuIebHOTO  COEIMHEHUN
MIPOBOJIHUKOB): TUIAHMPOBATH HCCIIEOBAHUE, COOMPATh YCTAHOBKY M BBINOJHATH HW3MEPEHUS,
cliefysl TIPEAJIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yNbTaThl MOITYYEHHOW 3aBUCUMOCTH B BHUJIE
Tabnui U rpaduKoB, AeNaTh BBIBOJBI MO pE3ysibTaTaM HCCIEIOBAaHMS; MPOBOJIUTh KOCBEHHBIE
u3MepeHuss (U3NYECKUX BeNUYMH (yAenbHas TEIUIOEMKOCTh BEILECTBA, COMPOTUBIICHUE
MIPOBOJHMKA, padOTa M MOIHOCTH AJIEKTPUYECKOIO TOKA): IJIAHUPOBATh MU3MEpPEHUs, cOOUpaTh
HKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYs MPEIIOKEHHOW MHCTPYKIMH, U BBHIYUCIATH 3HAYCHHE
BEJIMYMHBI; COONIOAaTh MpaBWiIa TEXHUKH Oe3omacHOCTH npu paboTe ¢ 1abOpaTOpHBIM
000pyZI0BaHUEM; XapaKTEePU30BaTh MPUHLMUIIBI AEUCTBUS U3YYEHHBIX NMPHUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOpPOIl Ha MX OMUCaHUS (B TOM 4YHCJE: CUCTEMa OTOIJICHHS] JOMOB, TUTPOMETD,
napoBast ~ TypOMHA,  amIepMeTp,  BOJBTMETpP, CUETYMK  DJIEKTPUUYECKOW  DHEPIHH,
AJIEKTPOOCBETUTENbHBIE  MPHOOpPHI,  HarpeBaTelbHbIE  DJIEKTPONPHOOPHl  (IpUMEpHI),
JIEKTPUUYECKUE TPEAOXPAHUTENM; DJICKTPOMATHUT, 3JIEKTPOJBUraTeNlb IOCTOSIHHOTO TOKa),
UCTIONB3ysl 3HAaHUS O CBOWCTBAaX (HU3MYECKUX SBICHHA W HEOOXOoIuMbIe (U3NIECKHE
3aKOHOMEPHOCTH; paclo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOMCTBA U U3MEPUTENIbHBIE TPUOOPHI
[0 CXeéMaM M CXEMaTHYHbIM PHUCYHKaM (KHIKOCTHBII TEpMOMETpP, TEPMOC, IICHUXPOMETP,



TUTPOMETp, IBUTATEIh BHYTPCHHETO CrOpaHHs, 3JCKTPOCKOI, PEOCTaT); COCTABIATH CXEMBI
ANEKTPUYCCKUX IENeld C IOCIeIOBaTeIbHBIM M IMapaJlICIbHBIM COCAMHEHHUEM JJIEMEHTOB,
paznuyas  yCIOBHBIE  OOO3HAYCHHSI  JJIEMEHTOB  JJEKTPUYECKHX  IIEMel; MPUBOJIUTH
MPUMEPBI/HAXOAUTh MH(OPMALIMIO O MPHMEpax MPAKTUYCCKOrO0 HCIIOIb30BaHUSA (DU3HUCCKUX
3HAHWW B TIOBCEIHEBHOM KHU3HU JUIsl o0ecriedeHus 0€30MacHOCTH MPpH 00palleHnu ¢ mpudopamu
U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHECHHSI 3JJ0POBbS U COOJIFOJICHUS HOPM 3KOJOTHYECKOTO
MOBE/ICHUS B OKPYXKAIOIICH CpeJie; OCYIIECTBISATh TOUCK HH(MOpMAIIUU (PU3UIECKOTO COJCPKAHUS
B cet MHTepHET, Ha OCHOBE HMMEIOIIMXCS 3HAHMA M IYyTéM CPAaBHEHHS JOIMOJHUTEIBHBIX
WMCTOYHUKOB BBIJCIATh WH(POPMAIIUIO, KOTOPAsl SBISETCS MPOTUBOPEUYUBON WM MOXKET OBIThH
HEJOCTOBEPHOM; HCIIOB30BaTh IPH BBIMOJHEHUH YYCOHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO
TuTepaTypy (U3MUYECKOTO COJNEpIKaHUs, CIPAaBOYHBIC MaTepHAllbl, pecypchl cetu MHTEpHET;
BIIQJICTh MPUEMAMHM KOHCIICKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HH(POpPMAIMU W3 OJHOMN
3HAKOBOW CHCTEMBI B JIPYT'yI0; CO31aBaTh COOCTBEHHBIC NHCHMECHHBIE W KPATKHE YCTHBIC
coolmieHus1, 00001Iast HHGOPMAITHIO U3 HECKOJIBKHX MCTOYHUKOB (DH3UYECKOTO COJCpPIKAHUS, B
TOM 4YHCIE NYyOIMYHO TPEIACTABIATH PE3YJIbTAThl TPOSKTHOW WM HCCIICI0BATEIHLCKON
NESITeIbHOCTH, MPU ITOM T'PAMOTHO HCIIOJBb30BAaTh W3YUYCHHBIN IMOHSITUHHBIA ammapar Kypca
(U3HUKY, COMPOBOXKAATh BHICTYIUICHUE MPE3CHTAIUCH; MPU BBITIOJIHEHUU YUEOHBIX IMPOCKTOB U
UCCIICIOBAaHUH (PU3UYECKUX MPOIIECCOB PACIIPECIIATh OOS3aHHOCTU B TPYIIIE B COOTBETCTBHH C
MMOCTABIICHHBIMH 33JIa9aMH, CJICTUTH 32 BBIMOJIHCHUEM TUIaHA JCUCTBHU U KOPPEKTUPOBATH €TO,
aJICKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAQJ B JCATEIBHOCTh TIPYIIIbI; BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISS TOTOBHOCTh Pa3pemaTh KOH(IUKTHL.

K koniry oOyuenus B 9 kitacce 00ydaronuiics HAyIUTCS:

[IpenMeTHBIC pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaKaTh COPMUPOBAHHOCTH Y
00yYaroIuXcss YMEHUH: HCIIONB30BaTh MOHATHUS: CHCTEMa OTCUYE€Ta, MarephajbHas TOYKa,
TPACKTOpHUS, OTHOCHUTCIBHOCTh  MEXaHHYECKOTO  JBWKCHHS, jAedopmanus  (ympyras,
IUTACTUYECKAs ), TPEHUE, IEHTPOCTPEMHUTEIILHOE YCKOPEHUE, HEBECOMOCTh U MEPErPy3KU; LEHTP
TSDKECTH; a0COIFOTHO TBEPJIOE TEIO, IICHTP TSHKECTH TBEPOTO Tella, PABHOBECHE; MEXaHHMUCCKHE
KojeOaHus W BOJHBI, 3BYK, MH(Pa3ByK W yIbTPa3BYK; DJIEKTPOMArHUTHBIC BOJIHBI, IIKaja
ANIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh W JAIBHO30PKOCTH, CIIEKTPHI HCITYCKAHHUS U
MOTJIONIeHUs; anbda-, 6eTa- U raMMa-U3Ty4eHHUs, W30TOMbI, SAEpHAas DHEPreTHKa; pa3inyaTh
SBJICHUs (PaBHOMEPHOE W HEpPaBHOMEPHOE MPSAMOJIUHEHHOE BUKCHHE, PaBHOYCKOPEHHOE
MPSIMOJIMHEIHOE IBUYKEHHE, CBOOOIHOE MaJICHUE Tell, PABHOMEPHOE JIBIKEHHUE MO0 OKPYKHOCTH,
B3aMMOJICHCTBUE TEJ, PEaKTUBHOE JIBWDKCHHE, KOJIeOATeNbHOE [BIDKCHHE (3aTyXarwlue |
BBIHYK/ICHHBIE KOJIe0aHUs1), pe30HAHC, BOIHOBOE JBUKEHHE, OTPaKEHUE 3BYKA, TIPSIMOIHHEHHOE
pacmipocTpaHeHue, OTpaKEHUE M MPETOMIICHHE CBETa, MOJHOE BHYTPEHHEE OTpPakKCHHE CBETa,
pasnokeHue OeNoro cBeTa B CHEKTP U CIIOKEHHE CHEKTPaIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBCHHAsT PaJMOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEHYATOTO CIEKTpa W3IYYCHHS) TIO
OMMCAaHUI0O WX XapaKTePHBIX CBONCTB M HA OCHOBE OIBITOB, JAEMOHCTPHUPYIOIIUX JAHHOE
¢u3nyecKkoe SBJIICHHWE, paclO3HAaBaTh TPOSBICHHE W3YYCHHBIX (U3NYCCKUX SBIICHUH B
OKpyXarlieM Mupe (B TOM uucie (U3MUECKUEe SIBICHUS B TPUPOJIE: MPWIMBBHI U OTIUBHI,
nerokeHre 1iaHeT COJIHEYHOW CHCTEMBI, PEaKTUBHOE JIBIDKCHHWE JKUBBIX OpPraHU3MOB,
BOCIIPUATHE 3BYKOB >KMBOTHBIMH, 3€MJIETPSCEHUE, CEHCMUYECKUE BOJHBI, IIyHAMH, 9XO0, IIBETa
TEJ, ONTHYECKHE SBJIICHUS B MPUPOJIC, OMOIOTHIECKOE JICHCTBUE BUAMMOTO, YIETPAPHUOIECTOBOTO
U PEHTTEHOBCKOTO W3JIyUYE€HUH; €CTECTBEHHBIH pPaJMOAKTUBHBIA (DOH, KOCMHUYECKHE Iy4H,
paJIMOAaKTUBHOE M3JIyUYECHUE MPUPOIHBIX MUHEPAJIOB; JIEHCTBUE PAJMOAKTUBHBIX W3TYyYCHHH Ha
OpraHW3M YeNOBEKa), MPU 3TOM MEPEeBOIAUTH MPAKTHUECKYIO 3a/lady B y4eOHYIO, BBIICTATH
CYIIECCTBCHHBIC CBOMCTBA/IPU3HAKN (DHU3UYECKHUX SIBIICHUH; OIMMCHIBATh U3YYCHHBIC CBOMCTBA TEJ
U (pusuveckue SBICHUS, UCIONB3ySd (PU3NUYECKUE BETUYUHBI (CpEAHsS U MCHOBEHHAss CKOPOCTb
TeJa MPU HEPAaBHOMEPHOM JIBHKCHHH, YCKOPEHHUE, TIEpEeMEICHHE, ITyTh, YTIIIOBas CKOPOCTh, CHIIA
TPEeHHUs, CUJIa YIPYTrOCTH, CHUJIA TSHKECTH, YCKOPEHHE CBOOOJHOTO MAaJCHHUS, BEC Teja, UMITYIIbC
Tejaa, UMITYJIbC CHJIBI, MEXaHHWUYeckas padoTa W MOIIHOCTh, MOTCHIUAIbHAS SHEPrus Tela,
MOTHATOTO HAJl TOBEPXHOCTHIO 36MIIH, TOTCHIIMATbHASI JHEPTHsI CKATOU MPY>KUHBI, KHHETHYECKAast



SHEpTHsl, TOJHAs MEXaHW4YecKash DHEprus, INEpHoJ] M YacToTa KoJieOaHWMH, JJIMHA BOJHBI,
TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKAa3aTelib MPEJIOMIICHHs CPElbl); MpHU
OIMHMCAHUU MPABUWIBHO TPAKTOBATH (PU3UYECKUN CMBICI UCIOJIb3YEMbIX BEIMYMH, 0003HAYCHUS U
eAMHUIBl (DU3UYCCKUX BEIIMYWH, HAXOAWTHh (POPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (DH3UYECKYIO
BEJIMYHHY C JPYTUMU BEIMYMHAMH, CTPOUTHh I'paMKH U3YYCHHBIX 3aBUCUMOCTEH (DU3MUECKUX
BEJIMYWH; XapaKTePHU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SBJICHUS U MPOIIECCHI, HCTIOIb3Ys 3aKOH
COXPAHEHHUS SHEPTUH, 3aKOH BCEMHUPHOTO TSATOTCHHS, MPUHIUI CYNEPIIO3UIIUN CHUJI, TIPHHIIMIT
OTHOCHUTENLHOCTH [ anuies, 3akoHbl HpI0TOHA, 3aKOH COXPaHEHHsI UMITYJIbCa, 3aKOHBI OTPAKCHUS
U TPEOMIICHUSI CBETa, 3aKOHBI COXPAHCHHS 3apsSJOBOIO M MACCOBOTO YHCENl TPH SIESPHBIX
peaknusax; TpH OTOM JaBaTh CJIOBECHYIO (OPMYJIMpPOBKY 3aKOHAa M 3allUCHIBAaTh €T0
MaTEMaTHYECKOE BBIPAKCHHE, OOBSICHITh (PHU3UIECKHE MPOIIECCHI M CBOWMCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUYUHHO-
CIICZICTBEHHBIC CBS3HM, CTPOUTH OOBSCHEHHWE M3 2—3 JIOTHYECKUX IIaroB C OMopoi Ha 2—3
M3y4YEHHBIX CBOMCTBA (DU3UYECCKUX SBICHUU, (PU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;
pemiats pacuéTHbIC 3aa4n (OMMPAIONUECS Ha CUCTEMY U3 2— 3 YPaBHCHHI ), UCTIONB3YSI 3aKOHBI
u (GopMyIbl, CBs3bIBalOLIMEe (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHalHM3a YCJOBHs 3aJadyu
3aIMCHIBATh KPATKOE YCJIOBHE, BBISIBJISATH HEAOCTAIONINE WM M30BITOYHBIC JAaHHBIC, BEIOMpATh
3aKOHBI W (OPMYIbl, HEOOXOAWMBIE JIsl pEIIEHHUS, MPOBOJUTH pPAcu€Thl U OICHUBATH
PEATMCTUYHOCTh IMOJIYUCHHOTO 3HAYCHHS (DU3MUYECKOW BEIMYWHBI, PACIO3HABATH IMPOOIEMBI,
KOTOpbIE MOXHO pEIIUTh MpU TMOMOIIM (PU3HMYECKMX METOJOB; WCIIONIBb3YSl ONUCAHHE
WCCJICTIOBAHMS, BBIICIATh TPOBEPSIEMOE IMPEATIOIOKEHUE, OICHUBATH MPABHJIBHOCTH IOPSIKA
MIPOBEJICHUSI UCCIIEIOBAHUS, J€JIaTh BBIBOJABI, HHTEPIPETUPOBATH PE3YNbTaThl HAOMIOJEHUN U
OIIBITOB; IPOBOJIUTH OIBITHI 11O HAOIIOICHUIO (PU3UICCKUX SIBJICHUN HITH (PU3UYIECKUX CBOHCTB TEJ
(u3yueHue BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHUS SHEPTUH; 3aBHCUMOCTH MEpHOAa
KoJIe0aHui IPY)KHHHOTO MasTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI U HE3aBUCHMOCTD OT
aMIUTUTYIbI MallbIX KOoJeOaHUM; MPSMOIMHEHHOE pacpoCTpaHEHHE CBETa, pa3joxeHue 0eaoro
CBETa B CIIEKTP; U3YYCHHE CBOMCTB M300pPaKEHUS B TUIOCKOM 3EPKaJIe U CBOMCTB M300paKeHUs
npeaMeTa B coOuparomiei TuH3e; HaOII0IeHNe CIUIONIHBIX U TUHEHYaThIX CIIEKTPOB U3ITy4eHUs):
CaMOCTOSITEIIEHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO HaOOpa 00OpYyIOBaHUS; OMUCKHIBATH XO]]
OTBITAa M €r0 Pe3yNbTaThl, (OPMYTUPOBATH BHIBOJBI; MPOBOAUTH MPU HEOOXOAMMOCTH CEPHUIO
MPSAMBIX HW3MEPCHHM, ONpeNeNsisi CpeJHee 3HAYCHHE W3MEPSIeMON BeIWMYHUHBI ((POKyCcHOE
paccrosiHue coOuparoIel JTMH3bI); 000CHOBBIBATH BHIOOP CIOCO0a M3MEPEHHUS/U3MEPUTEITHHOTO
puoopa; MPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTEH (DPH3UYECKUX BEIUYMH C HCIIOIH30BAHUEM
MPSMBIX HM3MEpPEHUil (3aBUCHMOCTh MYTH OT BPEMEHHU MpPH PABHOYCKOPEHHOM JABIKEHUU 0e3
HAYallbHOM CKOpPOCTH; TepuoAa KoJieOaHHl MaTeMaTHUYeCKOTO MAasTHUKAa OT JJIMHBI HUTH;
3aBUCHMOCTH YTJIa OTPaKEHUS CBETAa OT yIJia MaJICHUS W yIiia MPEJTOMIICHHS OT yrjia IaJieHus):
TUTAHUPOBATh UCCIIEIOBAHKE, CAMOCTOSITEIbHO COOMpATh YCTAaHOBKY, (DMKCUPOBATH PE3YyIbTAThI
MOJIYYEHHOUW 3aBUCHMOCTH (DH3UYECKHUX BEIIMYMH C YIETOM 3a/IaHHOM MOTPEITHOCTH M3MEPESHUN
B BuAe Tabmuil W TpaduKOB, JelaTh BBIBOJABI MO pe3ylbTaTaM WCCICJOBAHUS; MPOBOIUTH
KOCBEHHBIC HM3MEpeHUs (PU3UYECKHX BEIUYHH (CPEIHSS CKOPOCTh W YCKOPEHHE Tella MpH
PaBHOYCKOPEHHOM JBWKCHHH, YCKOPEHHE CBOOOIHOTO TMaJeHusi, KECTKOCTh MPYKUHBI,
KO3 (ULUEHT TPeHUs CKOJbXEHMs, MEXaHW4yeckas paboTa M MOIIHOCTh, YacTOTa U MEPHOJ
KoJe0aHui MaTeMaTUIEeCKOTO ¥ IPYKHHHOTO MasiTHUKOB, OTITUYECKAs CUJIa COOUpPAIOIIel JTHH3BI,
paJMOaKTUBHBIN (DOH): TUTAHUPOBATH U3MEPCHHS; COOMPATh IKCIECPUMEHTAIBHYIO YCTAaHOBKY U
BBITIONTHATH U3MEPEHUS, CIIeys MPENI0KEHHON WHCTPYKIIUHU; BBIYUCIISATh 3HAUEHUE BETMUMUHBI U
aHAJIM3WPOBATh TOJYYEHHBIC PE3YJIbTAThI, COOJIFO/IATh IMpaBWIa TEXHUKH OE30MacCHOCTH IIPH
pabore c mabopaTopHbIM OOOpYAOBaHWEM; pa3IUYaTh OCHOBHBIC MPHU3HAKA HM3yYECHHBIX
(bU3MUYECKUX MOJIeNIel: MaTepHaibHas TOYKa, a0COJTIOTHO TBEPAOE TEJO, TOYCUHBIH HCTOYHHUK
CBeTa, JIy4, TOHKAs JIMH3a, TUIAHETapHas MOJeNlb aToMa, HYKJIOHHAas MOJENb aTOMHOTO S/Ipa;
XapaKTepU30BaTh TPHHIIMITE JCHCTBUS W3YYCHHBIX MPUOOPOB M TEXHHYECKUX YCTPOWCTB C
OMOpOi HAa WX OmucaHus (B TOM YHCIE: CIUIOMETP, JATYUKH TMOJIOKEHUS, PACCTOSHUS U
YCKOpPEHHS, pakeTa, dXOJOT, OYKH, MEpPHCKOm, (Qoroanmapar, ONTHYECKHE CBETOBO/IBI,



CIIEKTPOCKON, J03UMETp, KaMepa BuiibCcOHA), WCMONIB3ysl 3HAHUST O CBOWCTBAX (U3UYECKUX
SIBJICHUA ¥ HEOOXOAUMBbIC (PU3UUECKUE 3aKOHOMEPHOCTH; HUCIIOJIB30BATh CXEMbI M CXEMAaTHYHBIC
PUCYHKH M3YyYCHHBIX TEXHUYECKHUX YCTPOWMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOIOTMYECKHX
MPOIIECCOB TPU PEUICHUU y4eOHO-TIPAKTHUYECKUX 3a]ad; ONTUYECKHE CXEMbI JUIsl TTOCTPOCHUS
M300pakeHU B IUIOCKOM 3€pKajie M CcoOMparoliedl JIMH3e; MPUBOIUTH IMPUMEPHI/HAXOIUTh
MHGPOPMAIIHIO O IPUMEPAX MPAKTUIESCKOTO HCITOIb30BaHM (PU3HMUECKUX 3HAHUW B IIOBCETHEBHON
KHU3HH Ui oOecriedeHus: 0€30MacHOCTH MpH OOpameHHuH ¢ NpudopaMH W TEXHUYECKUMHU
YCTPOWCTBAMH, COXpPAHECHHUsS 3I0POBbS M COOJIIOJCHHS HOPM DKOJOTHUYECKOTO TOBEICHUS B
OKpY’Kalollel Cpeze; OCYIIECTBIATh MOUCK WHGpOpManuu (U3UYECKOTO COACPKAHHS B CETH
WuTepHeT, caMoCTOSTENbHO (OPMYIHPYsT TOMCKOBBIA 3alpoc, HAXOMUTh IMYTH OMpPEICIICHHS
JOCTOBEPHOCTH MOJYYCHHON MH(POPMALIUK HA OCHOBE MMEIOIIMUXCS 3HAHUHM U JIOTIOJHUTEIBHBIX
WUCTOYHHUKOB; WCIOJb30BaTh IPH BBIOJHCHUM YUYEOHBIX 3aJaHHil Hay4YHO-TIOMYJISPHYIO
nuTeparypy (HU3MYEeCKOTro COAEp)KaHUs, CIpaBOYHBIC MaTepHajbl, pecypchl ceTu VHTepHeT;
BJAJIETh NPUEMAaMU KOHCIICKTUPOBAHHS TEKCTa, MpeoOpa3oBaHUsT WHPOPMALUMU W3 OJHOMN
3HAKOBOW CHUCTEMBI B JIPYTYIO; CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOIICHUS Ha
OocHOBe HH(OpMANMK M3 HECKOJBKHX HWCTOYHUKOB (U3UYECKOTO COACPIKAHUS, ITYOIUYHO
NPEJCTAaBIATh PE3yIbTaThl MPOSKTHOW WM HCCIEAOBATEIILCKON JEATEIBHOCTH;, MPHU ITOM
IPaMOTHO HKCIIOJIb30BaTh W3YUCHHBIH TOHATHHHBIA anmapaT W3y4aeMoro pasnuena (u3uku u
COIPOBOKAATH BHICTYIJICHHUE TPE3CHTAINEH C yUETOM 0COOCHHOCTEH ayJUTOPUN CBEPCTHHUKOB.
3. TemaTnueckoe mianupoBanue yaeOHoro npeamera «Duszuka (6a30BbIi ypPOBEHB)»

7 xnmacc
Ne Komuects | HHTEpHET-pECYpCHI
HaumeHnoBanue Tembl PHET-PECYD
/1 0 4acoB
1.
®u3rka — HayKa 0 Ipupoe 2
2.
Du3nyecKue BEIUIHHbI 2
3. EcTtecTBeHHO- HAYYHBIN METO]T TO3HAHMS 2 He mpenycmorpeno
4. Crtpoenue BerecTBa 1 He npenycmorpeno
5. JIBuKeHre U B3aUMOICHCTBHE YaCTHI] 2 He npexycmotpeno
BEIIeCTBA
6. ArperaTHble COCTOSIHHS BEIIECTBA 2 He npexycmotpeno
7. MexaHnyeckoe IBHKEHNE 3 He npenycmorpeno
8. Huepuus, Macca, I0THOCTD 4 He npenycmorpeno
9.
Cuia. Bunel cun 15
10.
Hasnenue. [lepenaua naBneHus TBEPABIMU 3
TeJaMH, KHUJIKOCTSIMHA U Ta3aMH
11. JaBnenue KuaKkocTu 5 He npenycmorpeno
12. AtmocdepHoe naBieHue 6 He mpenycmotrpeno




13. JlelicTBUE XKUJKOCTH U ra3a Ha 7 He npenycmorpeno
NOrpyEHHOE B HUX TEJO
14.
Pabora 1 MoIHOCTH 4
15. [IpocTbie MexaHU3MBbI ) He mpenycmorpeno
16. MexaHudeckas SHEpIHs 4 He mpenycmotrpeno
17. IIpomexxyTrouHas arrecranus 1 He npenycmorpeno
18. [ToBTOpEHNE 2 He mpenycmotrpeno
Hroro 3a 7 xmacc 70
8 kimacc
Ne Komunuects | HMHTepHeT-pecypcesl
HanmeHnoBanue tembl
/m 0 YacoB
1.
CrtpoeHnue u CBOMCTBA BEIIeCTBA 7
2.
TennoBbie MPOLIECCHI 22
3. DneKTpUYecKUe 3apsi/ibl. 3apsHKEHHBIE Tella 7 He npenycmotpeno
7 X B3aUMOJIeHiCTBIE
4. ITocTOSAHHBIN 3JIEKTPUUYECKHUI TOK 21 He npenycmorpeno
5.
MarHuTHbIe SIBICHUS 6
6.
DneKTpOMarHuTHAsE WHAYKIUS 4
7. [IpomexyTouHas aTTecTarus 1 He npexycmotpeno
8. [ToBTOpEHUE 2 He npenycmorpeno
Hroro 3a 8 kiacc 70
9 kmacc
No Konuuects | HHTEpHET-pECypCHI
HanmenoBanue tembl P pecyp
/I 0 4acoB
1. MexaHn4yeckoe IBIKEHHE U CIIOCOOBI €T0 5 He npenycmorpeno
OTMHCAHUS
2. B3aumoericTBue et 10 He npexycmotpeno
3. 3aKOHBI COXpaHCHUS 6 He npexycmotpeno
4. Mexannueckue KonebaHus 7 He npenycmorpeno
5. MexaHndeckre BOTHBI. 3BYK 4 He mpenycmotpeno




DJIEKTPOMArHUTHOE MOJIE U

4

AIIEKTPOMArHUTHBIE BOJIHBI
1. 3aKOHBI pacIpOCTPAHEHUS CBETA 4 He npenycmorpeno
8.

JIMH3BI ¥ ONITUYECKUE TIPUOOPHI 4
9.

Paznoxxenne 6enoro cBeTa B CIEKTp 4
10. Hcnyckanue u morjiomieHue cBeTa aToMOM 4 He mpenycmorpeno
11. Ctpoenue aTOMHOTO sizipa 4 He npenycmorpeno
12. Snepuble peakuu 4 He mpenycmorpeno
13. [ToBTOpEHUE 5 He npenycmotpeno
14. [TpomexyTouHas aTTecTalus 1 He npenycmotpeno

Hroro 3a 9 kimacc
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