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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOrO 00mIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TIOJIOKCHUH W TPeOOBaHWI K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOW 0OOpa3oBaTEebHON MPOrpaMMbl, MPEACTaBICHHBIX B
OI'OC 00O, a takxke ¢ yu€Tom (enepanbHON paboueil mporpaMMbl BOCIIUTaAHUS U
KoHnnenmmu npenonaBanus yaeOHOro npeamera « Du3mkay.

Copnepxanue mporpaMmbl 1O (QU3MKE HAMpaBlieHO Ha (OpMUPOBAHUE
€CTECTBEHHOHAYYHON TPAaMOTHOCTH OOYYAIONIUXCS W OPTaHU3aldI0 H3yYCHHUS
bU3MKN Ha ACATEIBPHOCTHON OCHOBE. B mporpamme mo (u3uke ydHUTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanusanuu TpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yibTaTaM OOYUYEHUS, a TAKKE
MEXIPEIMETHBIC CBSI3M C€CTCCTBEHHOHAYUYHBIX YUYEOHBIX MPEAMETOB HA YPOBHE
OCHOBHOTO 00IIIEro 00pa3oBaHMs.

[Iporpamma mo gu3nke ycTaHaBIMBAET pacipeaesieHne y4eOHOro MaTepraia
1o rojiam o0ydeHus (1o Kjaccam), mpeajaraeT MPUMEPHYIO MOCIeI0BATEIbHOCTD
W3Y4YEHUSI TeM, OCHOBAHHYIO Ha JIOTUKE DPAa3BUTHS MPEAMETHOTO COJCPKAHUS H
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarOIIUXCsl.

[Iporpamma mo ¢Qusuke pa3paboTaHa C UETbIO OKa3aHUS METOAUYECKOU
MTOMOIIIY YYUTEIIO B CO3[JaHUU pabodeil MporpaMMEbI 0 y4eOHOMY MTPEAMETY.

du3znka SIBISETCS CHCTEMOOOPA3YIOMNUM IS €CTECTBEHHOHAYYHBIX yUeOHBIX
MPEMETOB, TOCKOJBKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMUEH, OMOJIOTHEN, acTpOHOMUEH U (u3ndeckoi reorpadueil, BHOCUT
BKJIAJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpPA, MPEAOCTABIACT HanOoiee sSICHbIC
oOpa3ibl MPUMEHEHHSI HAyYHOTO METOJ/Ia TIO3HAHUS, TO €CTh CIOCc00a MOTydCHUS
JIOCTOBEPHBIX 3HAHUI O MUpE.

Onna w3 TIaBHBIX 3a7a4 (PU3NUECKOrOo OOpa3oBaHUsA B CTPYKType OOILEero
oOpa3oBaHus COCTOUT B (POPMUPOBAHUU E€CTECTBEHHOHAYYHOW TIpaMOTHOCTH H
MHTEpeca K HayKe y 00y4arommxcs.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE TMpeAIoJiaraeT OBJIAJCHUE
CIEIYIONUMA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOIUMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTH:

e HAy4YHO OOBSCHSTH SIBJICHUS;

e OIIEHWBATHh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICTOBAHNS;

e HWHTEPIPETHUPOBATh  JaHHBIE W  HWCIONB30BaTh  HAYUYHBIC
JI0KA3aTeNbCTBA JIsl TIOJYyYEHUS BHIBOJIOB.

[enu wusyueHuss (U3MKM HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
ompenenersl B KoHIenmuu mnpenogaBaHus ydeOHoro mnpeamera «Dusmkay B
oOpa3zoBaTeibHbIX opraHuzanusx Poccuiickoit ®@enepanuu, peaTu3yrOIINX
OCHOBHBIE 00111€00pa3oBaTeIbHbIE TPOTPAMMBbI, YTBEPKAEHHON pellieHrneM



Komnnernn MunuctepcTBa npocseiiienns Poccuiickoit deneparuu (IpoTOKoOa OT 3
nexadbps 2019 r. No [TK4BH).
ey uzyyenust GU3NKU:

MpUOOpEeTeHUE HHTEpeca U CTpPEeMJICHUS OOyYarolmMXcsi K HaydyHOMY
M3YUCHHUIO MPUPOJBI, PA3BUTHE WX HHTEIUICKTYyalbHBIX M TBOPYECKHUX
CHOCOOHOCTEM;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIE MO3HaHUs U (hOPMUPOBaHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupoBaHrE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJibTaTa U3yUYeHHs] OCHOB
CTPOCHUS MaTepuu U (PyHIAMEHTATbHBIX 3aKOHOB (DPU3UKH;

dbopMupoBaHue MPENCTABICHUN O POJMU (PUBMKU JJIs Pa3BUTUSA JAPYTHX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MpEeICTaBICHUIN 0 BO3MOKHBIX chepax Oynyuiei
npodeccHoHaIbHON NIeSITEILHOCTH, CBI3aHHON ¢ (DU3MKOM, MOATOTOBKA K
JnanabHenIeMy 00y4YeHHUIO B ’TOM HallpaBJICHUH.

JlocTikeHne 3THUX Iefield mporpaMMbl Mo (U3WKe Ha YpPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00€CIIEYMBAETCS PEIICHUEM CIIEAYIONINX 3a1a4:

NpuoOpeTeHrue 3HAHUM O JUCKPETHOM CTPOCHHM  BEHIECTBA, O
MEXaHUYECKUX, TEIIOBBIX, JJICKTPUYECKHUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX

pUOOpETEeHNE YMEHUN OMHUCHIBATH U OOBSICHATH (PU3MUECKUE SIBICHUS C
HCITOJIh30BAHUEM TTOJTYIYCHHBIX 3HAHHM;

OCBOEHHE METOJIOB pEIICHUSI MPOCTEHIIUX pacu€THBIX 3a71ay C
HCIIOJB30BaHUEM buznYecKux MOJICIICH, TBOPYECKUX "
MPaKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAONIOAATh MPUPOIHBIC SIBJICHUS W BBIMOJIHSTEH OIBITHI,
nabopatopHble  pabOThl M SKCIHEPUMEHTAJIbHBIE  HUCCJIEAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB paboThl ¢ MH(MOpManKeil GU3NIECKOr0 COJIEPHKAHUS,
BKJTFOYasi MHPOPMAIIHIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTUYECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO cO c(epamu npodecCuoHAIBHON ACATEIHbHOCTH, CBI3aHHBIMU
¢ (GU3MKOH, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMU Ha
JTOCTIKECHUSX (PU3UIECKON HAYKH.

Ha usyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBaHus oTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B HEJENIO), B 8
Kimacce — 68 gacoB (2 daca B Henento), B 9 kimacce — 102 gaca (3 yaca B HeIEINIO).

[Ipennaraemslii B mporpamMmme no Gpu3nkKe NepedyeHb J1adopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEHAATENBHBIN XapakTep, yUUTENb JeIacT BIOOp MPOBEACHUS



7a0opaTopHbIX paboT W ONBITOB € YY4E€TOM HUHIUBHAYaJbHBIX OCOOEHHOCTEH
oOyyarommxcsi, CHHUCKAa OHKCIEPUMEHTAIbHbIX 3aJaHuid, NpeasiaraeéMblX B paMKax
OCHOBHOT'O I'OCYJIapCTBEHHOTO AK3aMeHa 1Mo (PU3HKE.

COAEPKXAHUE OBYUYEHMUA7
KJIACC

Paznen 1. ®usuka u e€ poJib B IO3HAHUM OKPYKAKOLIEr0o MUPA.

dusuka — Hayka O mnpupome. SBnenus npuponsl. Dusuyeckue sBICHUSA:
MEXAHUYECKHUE, TEIUIOBBIE, JJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennunHbl. M3Mepenne guizndeckux BenuurH. Ousndeckue npudOophI.
[TorpemHocTs u3MepeHuil. MexayHapoaHas CUCTEMA €IUHULIL.

Kak ¢usuka u  gpyrue  ecTeCTBEHHbIE  HAayKH  U3Y4alOT  IPUPOIY.
EcrecTBeHHOHAYy4HBIM METOJA MO3HAHUS: HAOMIOJEHUE, MOCTAHOBKA HAy4YHOTO BOIMpOCA,
BBIJIBIDKEHUE THUIMOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIIOTE3, OOBICHEHUE HAOII01aeMOTO
aBieHus. Onucanue GU3NYECKUX IBICHUN C TOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHn4ueckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. ®duznueckue npubOpsl U Opoleaypa MPSMbIX U3MEPEHUN aHAJIOTOBBIM U

uuGpoBBIM TPUOOPOM.

Jlabopamopnvie padbomot u onvimel.

1. OmnpeneneHue LEHbI JeICHUs MKl U3MEPUTEIHHOTO TPUdOpa.

2. HN3mepenue paccTOSHUMN.

3. H3mepenue o0bEMa KUJIKOCTH U TBEPAOTO TeEA.

4. OmnpeneneHue pasMepoB MaJbIX TEIL.

5. M3MepeHue Temreparypbl NpU MOMOIIH KUJIKOCTHOIO TEPMOMETpa U AaTUMKA

TEMIIEpaTypHl.
6. IIpoBeneHue nccienoBaHKs O NPOBEPKE TMIOTE3BI: TATBHOCTh MOJETA MIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIle, YeM OOJIbIIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayaibHbIe CBeICHUSI 0 CTPOCHHUHU BelecTBA.

Ctpoenue BemiecTBa: aTOMBI U MOJEKYJIbI, UX pa3Mepbl. ONbIThI, JOKA3bIBAIOIINE
JTHACKPETHOE CTPOEHUE BEIIECTBA.

JIBro>keHne dactul BemecTBa. CBs3b CKOPOCTH JBUKEHUS YAaCTHUIl C TEMIIEPATYPOMU.
BbpoyHnoBckoe nBmxenue, nuddysus. BzaumoaeicTBie yacTuil BelIeCTBa: TPUTSIKEHUE U
OTTaJIKUBAHUE.

ArperatHple COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, XUIAKOCTEM M TBEPABIX
(kpucrammyeckux) Ten. B3auMocBsi3b Mex 1y CBOMCTBAMU BEILIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX MU HMX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI.

Hemoncmpauyuu.

1. HaOimroneHnue OpOyHOBCKOTO IABHIKEHUS.



2. HaGmonenue nuddysuu.
3. HaGmionenue ~ siBneHUMl,  OOBACHSIONIUXCA  MOPUTSHKEHUEM  WIH
OTTAJKMBAHUEM YaCTHI[ BEIIECTBA.

Jlabopamopnvie padbomot u onvimel.

1. OueHka JuaMeTpa aroMa METOJAOM psAloB (C  HUCIOJIb30BaHUEM

dbortorpaduii).

2. OnbITHI 10 HAOIIOJIEHUIO TEMIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKEHHUSL.

Pa3znen 3. /IBu:keHne U B3aUMOAecTBHE TeJl.

Mexannueckoe nBUKeHUE. PaBHOMEpHOE W HEpaBHOMEpPHOE ABMKEHUE. CKOPOCTH.
CpenHsisi CKOpOCTh TPU HEPABHOMEPHOM JIBH>KEHUU. Pacuér myTu U BpeMEeHU JABUKEHUS.

SIBnenue uHepuuu. 3aKOH MHEpIUU. B3auMoelcTBie Tell Kak MpUYrHA U3MEHEHUS
CKOpPOCTH ABWKEHUA Tel. Macca kak mepa nHepTHOCTH Tena.lInoTHocTh BemecTBa. CBA3b
MJIOTHOCTH C KOJTMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepuUCTHKA B3auMOJEUCTBUS Tell. Cuia ynpyroctud u 3akoH ['yka.
N3mepenue cuiibl ¢ MOMONIBI0 JUHAMOMETpA. SIBlIeHHE TATOTEHUS U cuiia TsokecTu. Cuna
TSDKECTH Ha Apyrux mianerax. Bec rena. Hesecomocts. CrioxkeHHECHIT, HAIPABICHHBIX 10
oaHOMN mpsiMou. PaBHopelcTByromas cui. Cuna TpeHusd. TpeHHe CKONBXKEHHUS U TPEHUE
nokos. TpeHue B MpUpoe U TEXHUKE.

Jemoncmpayuu.

HaOnronenne MexaHU4eCKoro IBUKEHUS TeNa.

HN3mepenune cKkopoCcTH NPSIMOJIMHEMHOTO ABUKEHHUS.

HaOnronenue siBneHust UHEPIIUU.

HaOnronenne n3MeHeHus: CKOPOCTH IIPU B3aUMOACHCTBUM TEIL.

CpaBHEeHHME MACC IO B3aUMO/JICVCTBHIO TEJL.

CnoxeHue cuil, HalpaBJIE€HHbBIX MO0 OJHOM HPSIMOIA.

.]Ia6opam0pubte padoomot u onvimol.

1. OmpeneneHne CKOPOCTH PAaBHOMEPHOIO JBMXKEHUS (IIapUKa B AKUIKOCTH,
MOJIETTH JICKTPUUECKOT0 aBTOMOOUJIS U TaK Jlajiee).

2. OmnpeneneHne cpeaHEld CKOPOCTH CKOJIbLKEHUs Opycka WU IIapuka IMo
HAKJIOHHOM IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TEIIA.

4. OMNBbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsbkeHus (nedopmarivin)
MPY>KUHBI OT MPUI0KEHHOMN CUIIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJBXKEHHUSI OTBEca
TeJIa U XapaAKTEPa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nea 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTE U ra30B.

o VAW e

HNasnenue. CrnocoObl yMEHBIIIEHHS] W YBEJIUYECHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh J1aBJIeHUs Ta3a oT 00bEma, Temneparyphl. [lepenaua naBiaeHus TBEPIbIMU
TeJIAMU, JKUAKOCTSIMHU U razamu. 3akoH [Tackans. [IlneBmMaTnueckre MalmHbl. 3aBUCUMOCTD
JABIICHUS] JKUAKOCTH OT riayouHsl. ['mapocrtatudeckuit mapamokc. CooOmaromnimecs
cocvyabl. | mapaBInYeCcKue MeXaHU3MBbl.



Atmocdepa 3eminu u atMmochepHoe naieHue. [[puunHbl Cy1ecTBOBaHUS BO3AYLITHOMN
o6onouku 3emnu. OnbiT Toppuueniau. U3mepenue atMmochepHoro napieHus. 3aBUCUMOCTh
aTMOoc(epHOro JaBl€HUs] OT BBICOTHI HaJl ypoBHeM Mops. [Ipubopsl mnsa u3MepeHus
aTMOC(EepHOro JTaBJICHHUS.

JlelicTBHE JKMAKOCTHM M ra3a Ha NOTPYKEHHOE B HHUX TeNo. BbITalKuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BoznyxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JABJICHUS ra3a OT TEMIIEPATYPHI.

[Tepenaua naBneHUs KUIKOCTHIO U Ta30M.

CooOmaromuecs cocyibl.

I'mppaBnuueckunil mpecc.

[IposiBnieHue neicTBUs aTMOC(EPHOTO TABICHUS.

3aBUCUMOCTh BBITAJIKMBAIOLIEH CHIIBI OT 00bEMa MOrpyKEHHON YacTUTENA U

o vk w N e

IINTIOTHOCTH XHUAKOCTH.
PaseHcTBO BBITaJ'IKI/IBaIOHIeI\/'I CHUJIbI BECY BBITCCHCHHOM KHNIKOCTH.
8. YcCIIOBHE MJIaBaHWs TEJI: IJIABAHHUE WU IMOrpy’KCHUEC TCJI B 3aBUCUMOCTHUOT

N

COOTHOUIIEHHUSI TFIOTHOCTEU TEJIa U )KUIKOCTH.

Jlabopamopnvie padomot u onvimet.

1. UccnenoBanme 3aBUCMMOCTH Beca Tejla B BOJE€ OT 00bEMa MOTPYKEHHOU B
AKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue BBITAUIKABAIOMIEH CUJIBI, AEHCTBYIOIIEH Ha TEJIO, MOTPYXKEHHOE B
AKUJIKOCTb.

3. IIpoBepka HE3aBHCHUMOCTH BBITAJKUBAIOIICH CHUJIbI, ACHUCTBYIOIIEH Ha TEJO B
AKUJIKOCTH, OT MACCHI TeNa.

4. OnbIThL, AEMOHCTPUPYIOLINAE 3aBUCUMOCTD BBITAIKUBAIOIIEN CUJIbI, TIEUCTBYIOIIEH
Ha TEJO B KUJKOCTH, OT 00bEMa NOTPYKEHHON B JKUJIKOCTh YaCTU TeJila U OT
TIOTHOCTH KUJKOCTH.

5. KoHCTpyupoBaHHE apeoMeTpa WIM KOHCTPYUPOBAHUE JIOJKU U OIpPEICICHUE €€
IPYy30I0ABEMHOCTHU.

Pa3nen 5. PaboTa 1 MOIIHOCTh. JHEPrUs.

Mexanuueckas padota. MOUIHOCTb.

[IpocTeie MeXaHU3MBI: phIUar, OJIOK, HaKJIOHHAsl TIOCKOCTh. lIpaBuio paBHOBecHUs

pbiuara. [Ipumenenue nmpaBuiia paBHOBECHS phluara K OJIOKY.

«3omotoe mnpaBuino» mexaHukd. KIIJ[ mpocTteix mexanu3smoB. IIpocTeie MexaHW3MBbI B
OBITY M TEXHUKE.

Mexanuueckasa >Heprusi. Kunetnueckas u noreHuuanbHas sHeprus.lIpeBpamenue
OJIHOTO BUJAa MEXAHUYECKON SHEPTUHU B APYTrOM. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnvie padbomot u onvimel.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM ABMKEHHH TEJAIo

TODNROHTAILHOM ITOBEDXHOCTH.



2. HccrnenoBaHue yciIOBUM PaBHOBECHS pblUyara.
3. M3mepenue KII/] HakKIOHHOM MIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTHH.
8 KIIACC

Paznen 6. TeruioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOECHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U MOJEKYJI. OMBITHI, MOJTBEPKAAOIINE OCHOBHBIE MOJIOKECHUS
MOJIEKYJIIPHOKUHETUYECKOU TEOPHUH.

Mopgenun  TBEPAOTO, SKUJIKOTO W  Tra3000pa3HOr0  COCTOSHUM  BEUIECTBA.
Kpucrannuueckue u amopdusie Tena. O0bsiCHEHUE CBOMCTB T'a30B, KUIKOCTEH U TBEPABIX
T€JI HAa OCHOBE IOJOXEHUN MOJEKYISIPHO-KUHETUUECKOW Teopuu. (CMauyWBaHUE U
KalWJUISIPHBIC SIBJIEHUS. TEeIUIOBOE paCIIMPEHUE U CHKATHE.

Temnepatypa. CBsi3b TEMIIEPATYpPBl CO CKOPOCTBHIO TEIUIOBOTO ABHKEHUS YaCTHIIL.
Buaytpennsiss sHeprusi. CnocoObl WM3MEHEHHsS] BHYTPEHHEW HSHEpruu: Teruionepenaya u
coBeplieHue padoTsl. Bujbl Temmonepeaaun: TEMIONPOBOIHOCTb, KOHBEKIIHS, U3TyYCHUE.

KonuuectBo TemnoTel. Y nenbHas TEMI0EMKOCTD BEIECTBA. Tem1000MeH U TEMIOBOE
paBHOBecue. YpaBHeHue TemioBoro Oamanca. [lmaBiaenue u  OTBepleBaHuUE
KpPUCTALIMYECKUX BEIIECTB. YelbHas TemioTa IaBieHus. I[lapooOpazoBanue u
koHjeHcanus. Ucnapenune. Kunenue. Y aenpHas Temiora napooOpa3oBaHus. 3aBUCUMOCTh
TeMIEepaTypbl KUTIEHUsI OT aTMOC(HEPHOTO 1aBJICHUSI.

BrnaxnocTs Bo3myxa.

DHeprus TOIIMBa. Y AeIbHAS TEIIOTa CTOPAHUS.

[Ipunnuner pabotsel TernoBbix ABurateneit KIIJ[ TemmoBoro asurarterns.
TerutoBble IBUTATENN U 3a1IMTA OKPYKAOIIEH CPEABI.

3aKOH COXpPAHEHHUS ¥ IPEBPAILECHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpauyuu.

1. HaGmrogenue OpOyHOBCKOTO IBHIKEHHUS.

2. HaGmonenue nuddysuu.

3. HaOnronenue siBIeHUN CMaYUBaHUS U KaMWIISIPHBIX SIBJICHUU.
4. HalmtoJieHne TEemioBOro paciiupeHust Tell.

5. M3MmeHeHue naBiieHUs ra3a Mpu U3MEHEHUU 00bEMA UM HArpeBaHUM WU
OXJIAJKICHUU.

[IpaBuna n3MepeHus: TeMneparypsl.

Buael Tennonepenayumn.

OxyaxkieHre Npu COBEPILICHUH PaOOTHI.

Harpeanue npu coBepiiieHnH pabOThl BHEITHUMU CUJIAMH.

10. CpaBHEHHE TEMIOEMKOCTEN PA3IMYHBIX BELIECTB.

11. HaGmronenne KumeHwus.

12. HabmroieHue nocToSIHCTBA TEMITEPATYPHI MPU TIIIABJICHUH.

13. Moaenu TenjaoBbIX ABUTATEIICH.

© ® N o

Jlabopamopnvie padbomot u onvimel.



1. OmnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYISIPHOTO PUTSIKEHUS.

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAILIOB MIOBAPEHHOM COJIM WIIM caxapa.

3. OnpITel IO HAOIIOJIEHUIO TEIJIOBOTO PACUIMPEHUS Ta30B, JKUJIKOCTEH U

TBEPIBIX TEIL.
4. OmpeneneHue AaBIEHUS BO3yXa B OaJyIOHE MIMPUIIA.
OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJICHHUS BO3/yXa OT €roo0bEéma u
HAarpeBaHUs WIN OXJIAKICHUA.

6. IIpoBepka rumnoressl JIMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOHMKA HKUJKOCTUB
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

7. HaGnionenve wu3MeHEHUs BHYTPEHHEW »HHEpruu Tela B pe3yJbTare
Terionepeaayn U paboThl BHEITHUX CHUJI.

8. HccrnenoBanue siBieHUS TEIJI00OMEHA MPU CMENIMBAHUM XOJOJHOU UTOpSYEH
BO/IBL.

9. OmpeneneHue  KOJMYECTBA  TEIUIOTHI, IMOJIYYEHHOrO BOJAOW  IpH
TEII000MEHE C HArPEThIM METAJNIMYECKUM LIUJIUHIPOM.

10. OnpeneneHne yaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. UccrieqoBanue npouecca ucrnapeHus.

12. OnpeneneHre OTHOCUTENBHOM BIAXXHOCTH BO3/1yXa.

13. OnpeneneHre y1eIbHOM TEITOTHI TUIaBICHUS JIbJA.

Paznen 7. Daekrpuyeckue ¥ MATHUTHBIE SIBJICHUSA.

Onexktpuszauus Tel. JBa poaa dneKTpu4ecKuX 3apsAoB. BzauMmopgerncTBhe
3apsbkeHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTh CHIIBI B3aUMOJICUCTBUS 3apsiKEHHBIX TEl
OT BEJIMYMHBI 3aPSI0B U PACCTOSIHUS MEXK]y TEIaMu).

Onektpuueckoe motie. Hampsok€HHocTh  anektpudeckoro  mons.  [IpuHuun
CYHEPHO3ULINH IEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenun »iekTpuUecKux 3apsioB. ODJIEMEHTAPHBIA  AJICKTPUYECKUM  3apsl.
Ctpoenne aroma. I[IpOBOOHHMKH W AUAJICKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPHUUECKOTO
3apsa.

DIIEKTPUYECKHUM TOK. Y CJIOBHS CYIIECTBOBAHMS JEKTPUUECKOTO TOKA. VICTOUHMKH
MOCTOSTHHOTO TOKA. JIeMCTBUS ANIEKTPUIECKOTO TOKA (TEIIOBOE, XUMHUIECKOE, MAarHUTHOE).
DJIEKTPUUYECKHUI TOK B JKUIKOCTAX M ra3zax.

Onektpruueckas memnb. Cuna Toka. DieKTpudyeckoe HampsbkeHue. ConpoTHBICHHE
MPOBOJIHUKA. YJEIbHOE COIMPOTUBIEHUE BelIlecTBA. 3akoH Oma [ ydacTKa LENu.
[TocnenoBaTenbHOE U MApAIIICIBHOE COCAUHEHUE TPOBOJIHUKOB.

PaboTa 1 MOLTHOCTB JIEKTPUUYECKOr0 TOKA. 3aKoH J[xkoyns—JIeHma. DiekTpudyeckue
LENH U IOTPEOUTENH NEKTPUUYECKOM Hepruu B ObITy. KopoTkoe 3aMbIkaHuE.

[TocTossHHBIE MarHuThl. B3anMo1eMICTBHE MOCTOSHHBIX MAarHUTOB. MarHUTHOE MOJIE.
MarunutHoe nose 3eMJId U €ro 3Ha4eHHe IS )KU3HU Ha 3emuie. OnbIT DpcTena. MarHuTHoe
MOJIE€ JJIEKTPUUYECKOro Toka. I[IpuMeHeHWe »>JIEKTpOMarHuTOB B TexHHKE. JlelcTBue
MarHuTHOTO TIOJIS HAa MPOBOJHUK C TOKOM. DJIEKTPOABHUIaTENb IMOCTOSSHHOTO TOKA.
Hcnonb30BaHuE JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

OneiTel @avaneg. SBirenme HAiaekTboMarHUTHOU wHnvKkimu. IInaswmino Jlenria.



OnekTporeneparop. CrnocoObl MOMYUYEHUS SIEKTPUUECKON IHEPTUH. DIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTUH.
Hemoncmpauuu.
DIIeKTpU3alus Te.
JIBa poaa 3IEKTPUYECKUX 3apAI0B U B3aUMOJICVCTBHUE 3aPSKEHHBIX TEJ.
YCTpONCTBO U JEUCTBUE DIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST UHTYKIUS.
3aKOH COXpPAaHEHUS IICKTPUUECKUX 3apsA0B.
[IpOBOTHUKY U TUINEKTPUKH.
MoenupoBaHr€e CHIIOBBIX JIMHUM EKTPUUYECKOTO TTOJIS.
M cToyHNKHN TOCTOSIHHOTO TOKA.
JIeHlCTBUSI SJIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUHN TOK B )KUIKOCTH.
. I'a30BbIi1 pa3ps.
. I3MepeHne cuiibl TOKa aMIIEPMETPOM.
. I3MepeHnne 3eKTpuIeCcKOro HanpsiKEHUSI BOJIbTMETPOM.
. PeocTat n Marazua cOnpoTUBIICHUH.
. BzaumoieiicTBrE€ MOCTOSTHHBIX MAarHUTOB.
. MozennpoBaHre HEBO3MOXHOCTH Pa3ICICHUS MTOIIOCOB MarHNUTa.
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. MoaenupoBaHrue MarHUTHBIX MOJICH IMTOCTOSHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarautHoe 1oJie ToKa. JJIEeKTPOMAarHur.

. JleficTBE MarHUTHOTO IT0JIS1 HA IPOBOJIHHUK C TOKOM.

. DIIEKTPOABUTATENIh IOCTOSHHOTO TOKA.

. UccnenoBanue sBICHUS SJIEKTPOMArHUTHON WHIYKITUH.

. OnbiTel Dapages.

. 3aBUCUMOCTh HAIpaBIIEHUsS WHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro

BO3HUKHOBEHHS.

25. DJIEKTpOreHepaTop MOCTOSHHOI'O TOKA.

Jlabopamopnvie padbomot u onvimel.

1. OmpITBl TIO HAONIOACHWIO DJJICKTPU3AIMU TEJl WHAYKIHEH W TIpH
CONIPUKOCHOBECHHH.

2. HccaepnoBanue MACHCTBHS DJISKTPHUECKOTO TMOJS HA IPOBOJHHUKU H

TUAJICKTPUKH.

Coopka u IpoBepKa padOThI JIEKTPUUECKON 1IETTH MTOCTOSHHOTO TOKA.

W3mepenne u peryimpoBaHre CUITBI TOKA.

W3mepenne u perympoBaHre HAMTPSHKCHUS.

UccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO 4YEpe3 Pe3UucTop, OT

CONPOTHBIJICHUS PE3UCTOPA U HAIPSDKCHUS HA PE3UCTOPE.

7. OmBITHI, NEMOHCTPHUPYIONINE 3aBUCUMOCTh JJIEKTPHYECKOTO COMPOTHBICHUS
MIPOBOJAHHUKA OT €r0 JUIMHBI, IJIOIIA/IH ITOIIEPEYHOI0 CCUCHHS U MaTepHraa.

8. IIpoBepka mpaBuia CIOXECHUS HAIDSIKECHUN IPHU MOCIIEOBATEILHOM COSIUHEHUH
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JIBYX PE3UCTOPOB.

9. IIpoBepka npasuiia sl CHIIbI TOKA MPU MapauieIbHOM COCIMHEHUHN PE3UCTOPOB.

10. OnpeneneHre pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEIUCTOP.

11. OnpeneneHue MOIIHOCTH  JJEKTPUYECKOr0 TOKA, BBIACISAEMOM Ha
pe3ucTope.

12. MccnemoBanue 3aBUCHMOCTH CHIIBI TOKA, MIYLIETO YEPE3 JIAMIIOYKY, OT
HANpsKECHUS HA HEM.

13. Onpenenenne KIIJI narpesarens.

14. MccnemoBaHne MarHUTHOTO B3aUMOJIECUCTBUSI TOCTOSTHHBIX MATHUTOB.

15. I3ydyeHne MAarHuTHOrO TIOJS TMOCTOSIHHBIX ~ MAarHuTOB NOpPU  HUX
00bEIMHEHUU U Pa3/ICICHUMU.

16. MccnemoBanue elCTBUS JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. ONBITEI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTHh CHJIbl B3aUMOJCHCTBUS KATYIIKU C
TOKOM M MarHuTa OT CHJIbI TOKA U HAPAaBJICHUS TOKAa B KATYLIKE.

18. MI3yueHue AeicTBUS MAarHUTHOTO TIOJISI HA IIPOBOJIHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue padoThl JIEKTPOIBUTATEIS.

20. 3mepenne KII/] anexkTpoaBuraTeabHON yCTAaHOBKHU.

21. OnbITBL MO MCCIENOBAHUIO  ABJCHHUS  BJEKTPOMArHUTHOM  MHAYKLUH:
WCCIIEIOBAHNE U3MEHEHUI 3HAYCHUS U HAITPABIICHUS NMHAYKIIMOHHOTO TOKA.

9 KIIACC

Paznen 8. Mexannueckue siBJICHHS.

Mexanunueckoe  aBwkeHue.  MarepuanbHas — Touka.  Cucrema — OTCUETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMKEHUS. PABHOMEPHOE MPSIMOIMHENHOE JIBUKEHHUE.
HepaBHomepHoe npsimonuHeHoe IBUkeHUE. CpeaHsass © MTHOBEHHAs] CKOPOCTh TeJla MPU
HEPABHOMEPHOM JBHKCHUU.

VYckopenne. PaBHOyckOpeHHOE TpsiMOiMHENHHOEe ABMKeHue. CBOOOMHOE MaJieHUE.
Oneitel I'anumnes.

PaBHOMepHOE ABUXKEHHME TO OKpYXHOCTH. Ilepmoa u yactora oOpaieHwus.
JluneriHas U yriioBas CKOpOCTH. LIeHTpOCTpEeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroToHa. Bropoit 3akoH Herotona. Tperuit 3akon HeroToHa.
[TpuHIUI CYyNEepHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUs: CHIa TPEHUS CKOJIbXKEHUS, CUIIATPEHUS
MOKOSI, APYTHUE BUBI TPEHUS.

Cuiia TSKEeCTU M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpPEHUE CBOOOJHOIO MaJCHUS.
JBmkenune mmanetr BOKpyr Comuma. IlepBas kocmuueckas ckopocTb. HeBecomocTh u
MEPETPY3KHU.

PaBHOBecue maTepranbHOM TOUKU. AOCOMIOTHO TBEPIOE Tello. PaBHOBECHE TBEPAOTO
TeNa ¢ 3aKPEINIEHHON OChIO BpanieHus. MoMeHT cubl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenwe wnmnynbca. MMmynbe cuibl. 3aKOH COXPaHEHUs
MMIyJbca. PeakTUBHOE NBUKEHUE.

Mexannueckasi pabota 1 MOITHOCTh. PaboTa cui TsixkecTu, ynpyroctu, TpeHusi. CBsi3b



SHEeprum M paboTsl. [loTeHIManbHas SHEPTUS Tella, MOAHATOT0 HaJl MTOBEPXHOCTHIO 3EMJIH.
[TorenuuanbHasgs »Heprust cxarod npyxkuHbl. Kunetmueckas sHeprus. Teopema o
KUHETUYECKON SHEPIruu. 3aKOH COXPAHECHUSI MEXaHUYECKOU SHEPTHUH.

Hemoncmpauuu.

1.
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7.
8.
9.

10.
11.
12.
13.
14.
15.
16.

Habnronenne MexaHM4eCKOro ABMIKCHHUS Tella OTHOCUTEIHFHO Pa3HbBIX Tl
OTCUETA.

CpaBHeHUE TTyTEW U TPACKTOPUN ABHIKEHUS OJHOIO M TOTO K€ Teya
OTHOCHUTEJIBHO PA3HBIX TEJl OTCYETA.

N3mMepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBUKCHMUS.
HccnenoBanne npu3HAKOB pABHOYCKOPEHHOTO IBUKEHMUS.

HaOnronenue nBukeHus Teia o OKPY>KHOCTH.

HaOnronenne MmexaHU4eCKUX SABJICHUM, TPOUCXOSIIUX B CUCTEME OTCUETA
«Temexka» mnpu €€ PpPaBHOMEPHOM M  YCKOPEHHOM JIBUKECHUU
OTHOCHUTEJILHO KaOMHEeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHHS Te€ja OT MAacChl T€la M JACHUCTBYIOIIEH HAa HETOCHUJIBI.
HaOnronenue paBeHcTBa CHUII ITPU B3aUMOJIEHCTBUU TEI.

N3MeHeHne Beca Telia Npu YCKOPEHHOM JIBUKECHUU.

[Tepenaua umiynbca npyu B3aUMOJICVCTBUU TEN.

[IpeobpazoBanus SHEPTrUU MpPY B3aUMOJICHCTBUU TE.

CoxpaHeHue UMITYJIbCa ITPU HEYTIPYTOM B3aUMOICHCTBUMN.

CoxpaHeHre UMITYJIbCa MPU a0COJIFOTHO YIIPYTOM B3aUMO/ICHCTBUMU.
HaOnronenune peakTHBHOTO IBUKEHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUU NMPU CBOOOTHOM MaJICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUU NIPU JBMXKEHUH Teja MO AEHCTBUEM
MPYKUHBL.

Jlabopamopnvie padomot u onvimel.

1.

KoncTtpyupoBanue TpakTa 1jisi pa3roHa 1 JalbHEUIIIero paBHOMEPHOTO ABUKEHHUS
[IapuKa Uiy TEJIEKKH.

Onpenenenue cpeaHeld CKOPOCTH CKOIbXKEHUS OpyCKa WM ABUXKEHUS IIApUKa IO
HAKJIOHHOM ITIOCKOCTH.

OnpeneneHue yCKOpeHHs Tella IPU PaBHOYCKOPEHHOM JIBUKEHUU MO HAKJIOHHOM
MJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PaBHOYCKOPEHHOMIBUKEHUU
0e3 HauaJbHOU CKOPOCTH.

[IpoBepka rumoTres3sl: €CliM MPU PaAaBHOYCKOPEHHOM JBIKEHUU 0€3 HayaiabHOU
CKOPOCTH MYTH OTHOCSTCS Kak psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKUA BPEMEHU OJIMHAKOBBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHUS OT CHJIBI HOPMAJIBHOTO
JaBJICHMUSL.

Omnpenenenue kodppunieHTa TPEHUS CKOIbKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

OmpenerreHre DaAaOOTBHI CIWIBI TOEHUSI IIDU DABHOMEDHOM INBIKECHUHU Teaalio



TOPU30HTAIBHON MTOBEPXHOCTH.

10. Onpenenenne pabOTHI CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a C UCIOJIb30BAHUEM

HCIIOABHNKHOI'O U ITIOABHUXKXHOI'O OJIOKOB.

11. M3y4yeHue 3aKk0Ha COXPaHEHUS DHEPTUM.

Pa3nen 9. Mexannuyeckue KoJjie0aHUs U BOJIHBI.

KonebarenbHoe paBukeHne. OCHOBHBIE XApaKTEPUCTUKHU KOJIEOAHUMN: TEpUO,
4acTOTa, aMIUIUTYya. MaTeMaTU4eCKui 1 NPy KUHHBIN MasTHUKU. [[peBpanienne snepruu
MpHU KOJeOaTeIbHOM JABUKEHUH.

3atyxawonue koneOaHus. BwiHyxIeHHble KosieOanus. Pe3onanc. Mexanudeckue
BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH. [[po10oibHBIE HTTOTIEpEYHBbIE BOJIHBIL. J[JTMHA BOJIHBI
1A CKOPOCTh €€ pactpocTpaHeHUss. MeXaHNn4YeCKHe BOJIHBI B TBEPIOM TEJI€, CEHCMUYECKUE

BOJIHBI.

3ByK. ']poMKOCTb 3BYyKa 1 BbicOTa TOHA. OTpaxkeHue 3Byka. MHppa3ByK U yIbTpa3BYK.
Jemoncmpayuu.
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Hab6nronenue konebaHuil Tea oA ACHCTBUEM CHIIBI TSXKECTU U CHUIIBLYIIPYTOCTH.
HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HabGnronenue BeIHY X A€HHBIX KOJI€OaHUI U pe30HaHca.

PacnpocTpaneHnne npo10JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJAEIIN).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKUI PE30HAHC.

Jlabopamopnvie padbomot u onvimel.

1.

7.

OnpeneneHue 4YacToThl W NepUoja KoueOaHWW MaTeMaTHUYeCKOro
MasITHUKA.

OmnpeneneHre 4acTOThl U EpHOJIa KOIeOaHU PYKMHHOTO MasgTHHKA.
HccnenoBanue 3aBUCMMOCTH MepUoAa KOJeOaHUI MOABEIIEHHOIO K HUTUIPY3a
OT JIJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Nepruoa KoieOaHui NpyKMHHOTO MasiTHUKAOT
MAaccChI Ipy3sa.

[IpoBepka HE3aBUCHMOCTH MepuoAa KojeOaHUuM rpysa, MOABEIIEHHOTO KHUTH,
OT MaccChl Ipy3a.

OneITbl, JEMOHCTPHUPYIOLIME  3aBUCUMOCTh  Iepuoaa  KosieOaHUU
IIPY>KMHHOTO MassTHUKA OT MaccChl I'py3a U )KECTKOCTHU MIPY>KUHBI.

N3mepenune yCkopeHus: CBOOOAHOIO NaleHNUs.

Paznen 10. D1eKTPpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DIIEKTPOMArHUTHOE ToJIe. DIJIEKTPOMATrHUTHBIE BOJIHBI. CaolicTBa

QJICKTPOMAIrHUTHBIX BOJH. [Ixama QJICKTPOMAIrHUTHBIX BOJH. Hcnone3oBanue
QJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOM CBSI3H.

DIIeKTpOMarHuTHas npupoaa cera. CKOpocTh cBeTa. BOTHOBBIE CBOWMCTBACBETA.
Jemoncmpauyuu.

1.
2.

CBoliCTBa JIEKTPOMATHUTHBIX BOJIH.
BoHoBBIE CBOMICTBA CBETA.
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1. I3y4yeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIbI0 MOOMJIBLHOTO TeedoHa.

Pa3nen 11. CBeToBBI€ SIBJIECHHS.

JlyueBass mopnenb cBera. Mcrounuku cBeta. [IpsMonuHeiiHOEe pacnpoCTpaHEHHUE
ceeta. 3armenus Connua u JIynsl. OTpaxenue cBera. [limockoe 3epkano. 3aKOH OTpaXEHHUS
CBETAa.

[Ipennomiienue cBeta. 3akoH mpenomieHus cBera. [[olHOe BHYTpEeHHEE OTpaKeHUe
cBeTa. Mcnosib30BaHrEe MOJIHOTO BHYTPEHHETO OTPAKEHUSI BONITUHYECKUX CBETOBOJAX.

JIunza. Xon nydeit B nuH3e. OnTudeckas cucteMa Qortoanmnapara, MUKPOCKOINA U
Teneckomna. ['ma3 kak onrudeckas cucteMa. bau3opyKoCTh U TalIbHO30PKOCT.

Paznoxenune Genoro csera B crnekTp. OnbiTel HetoToHa. CrnojkeHue CreKTpaaibHbIX
uBeToB. Jlucnepcus cBera.

Jemoncmpauyuu.

[IpssmonuHeHOE pacIpOCTPAaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenne n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomienue csera.

OnTtuyeckui CBETOBO/I.

Xop nyuei B coOuparoliei TuH3e.

XO0JI Ty4der B pacCEenBAIOIIEH JINH3E.

[Tonyuenne n300pakeHU C MOMOIIBIO JIMH3.

[Ipunnun neiictBus oroarnmapara, MUKPOCKOTA U TEJIECKOIA.

10. Mopens riiasa.

11. PaznoxxeHue 6enoro cBera B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnvie padbomot u onvimel.

1. HccnemoBanue 3aBHCHUMOCTH yTJIa OTPAXKEHHUSI CBETOBOTO JIyya OT yrJjia
TaJICHUS.

2. W3yueHue xapakTepuCTUK U300pakeHUs MPEeIMETa B IIIOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMOCTH yTJIA MPEJIOMIIEHUSI CBETOBOIO JIyya OT yrjia

MaJICHUSI HA TPAHULE «BO3AYX—CTEKIIO».

W O N O Uk WN R

w

[Tonydenne n300paskeHU C TOMOIIBIO COOUPAIOLIEH JTUH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUSI U ONTHYECKOW CUJIbI COOUPAIOIICHITNHAHI.
OMBITHI MO Pa3IOKEHUIO OEJIOro CBETA B CIIEKTP.
OnbITEl IO BOCHPUSITUIO I[BETA MPEAMETOB MPU UX HAOIIOJECHUM 4Yepe3
I[BETOBBIE (PUIIHTPBHL.

Pa3nen 12. KBaHTOBBIE SIBJICHHS.

OneiTel Pesepdopaa u mnanerapHas mMojenb aroma. Mojnens atroma bopa.
Hcnyckanue u nornomieHrue cBera atomoM. KBaHTbl. JInHEeYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oeta- u ramma-usnydeHus. CTpoeHUE aTOMHOIO sijpa.
Hyxnonnasa mozaens aromuoro sapa. M3oronsl. PagnoaktusHbie npespaienus. [lepuon
MOJIypacrajia aTOMHBIX SIEP.

JnepHBIE DEeakIINU. 3aKOHBI COXDaAaHEHHUS 3aDSIIIOBOTO U MACCOBOTO YUHCENL. DHEDTUS
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CBsI3M aTOMHBIX saep. CBsA3b Macchl W dHepruu. Peaknuu cUHTE3a W JETICHUS SOEDP.

Uctounuku 3neprun ConHUA U 3BE3I.
SAnepnas sHepreTuka. J[eicTBusl paJuoakTUBHBIX U3yUYEHUIN HA KUBbIC OPTaHU3MBI.
Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U TOTJIOIICHUSI.

CrexTpbl pa3IM4HbIX Ta30B.

CnekTtp Bogopoa.

HaOnronenue TpexoB B kamepe Buiibcona.

PaboTa cuéTurika HOHU3UPYIOMIMNX U3ITyUECHHI.

Peructpanus nznydeHusi IpUPOIHBIX MUHEPATIOB U MPOTyKTOB.

.]Ia6opam0pubte padoomot u onvimel.

1. HaOmroneHue CIUIOMIHBIX U IMHEWUYATHIX CIEKTPOB U3ITYUYEHUS.

2. HccnenoBanue TPEeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3ZHOMYIYTH (110

dboTtorpadusim).

3. H3mepenue painoakTUBHOTO (poHA.

IHoBTOpPHUTEIBLHO-00001IAXOIIMIA MOLYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINI MOYJIb MpEJHA3HAYEH HJi1 CUCTeMaTU3aluu U
00001IeHNs TPEIMETHOTO COAEPKAHUS U OMNbITA JESITEIBbHOCTH, TPUOOPETEHHOTO MPU
M3YUYE€HHH BCETO Kypca (HU3UKH, a TAK¥Ke I MOATOTOBKH K OCHOBHOMY rOCYAapCTBEHHOMY
AK3aMeHy Mo (pu3uke it 00y4aromuxcs, BBIOPABIIUX ATOT YUE€OHBIN TPEeaMET.

[Ipy w3yyeHHMM MOAHHOTO MOJIYJS PEATU3YIOTCS W CHCTEMATU3UPYIOTCS BHUJbI
NEATeNIbHOCTH, HAa OCHOBE KOTOPBIX OOECIEeUMBAETCA JIOCTHIXKEHHE MPEIMETHBIX U
MeTanpeIMEeTHBIX IJIAaHUPYEMBIX pEe3yJIbTaTOB o0yueHus, dbopmupyercs
€CTECTBEHHOHAYy4YHasi TPaMOTHOCTb: OCBOEHHE HAYYHBIX METOJOB HMCCIIEIOBAHUSA
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SBJICHUN TPUPOJLI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATH (PU3UUYECKUE SIBICHUSA,
MPUMEHAST TOJYYEHHBIE 3HAHWS, pelaTh 3aJadyd, B TOM YHUCJIE KA4eCTBEHHbIC U
AKCIIEPUMEHTAIbHBIC.
[IpuHIMNIMATBHO AEATEIBHOCTHBINA XapakTep JaHHOTO pa3/elia pealn3yeTcs 3a CYET
TOr0, YTO OOyYarolKecs BBIMOIHSIIOT 3aJaHus, B KOTOPBIX UM MpeiaraeTcs:
Ha OCHOBE IOJIYYEHHBIX 3HAHUN paclo3HaBaThb U HAyYHO OOBACHATH (PUIHUECKHUE
SABJICHHS B OKPY>KAIOILIEH MPUPOJIE U OBCETHEBHOW KU3HH;
HCIIOJb30BaTh HAyYHBIE METOJIbI HCCIIENOBaHUs (PU3NUYECKUX SBJICHUMN, B TOM UHCIIE
JUIS1 IPOBEPKHU TUIIOTE3 U MOJTYUYEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAYYHBIE OCHOBBI HAaM00JIe€ BAKHBIX TOCTUKEHUI COBPEMEHHBIX TEXHOJIOTUH,
HapuUMeEp, MPAKTUYECKOTO UCIOJIb30BaHUS PA3JIUYHBIX UCTOUYHUKOBIHEPTHUM HAa OCHOBE
3aKOHAa MPEBPAIIECHUS U COXPAaHEHUS BCEX U3BECTHBIX BUIOB YHEPTUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA



NOCTWKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIBTaTOB.

B pesynbrate usydeHus (puU3MKM Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs Yy

oOyuaroierocs 0ynyT chopMUpPOBaHbI CAEAYIOIIUE TUYHOCTHBIE PE3YJIbTAThl B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

- NpPOSBJIICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM
(u3HUECKON HAyKU;

- ICHHOCTHOE OTHOIIEHUE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOT0 U JYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXKJIEHHMH OOIIECTBEHHO 3HAUYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTIKEHUHN (PU3UKY;
- OCO3HAHME BAXXHOCTU MOPATbHO-3TUUECKUX MPHUHIUIIOB B JIEATEIIbHOCTH YYEHOTO;

3) 3cTETHYECKOr0 BOCIIUTAHMA:

- BOCHpPUSTHE OCTETUUECKUX KauecTB (U3UYECKOW Hayku: €€ TrapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

- OCO3HaHME ILIEHHOCTH (PU3MUECKON HAyKHM KaK MOIIHOrO UHCTPYMEHTa IMO3HAHUs
MHpa, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAXKHENIIEH COCTABIIAIOIIEN KYJIbTYPBI,

- pa3BuUTHE Hay4yHOU JIOOO3HATEIBLHOCTH, UHTEpPEca K HUCCIEAOBATEIbCKON
NEeATENbHOCTH;

5) dpopmupoBaHus KyJbTYPbI 3I0POBbS U IMOIMOHAJIBLHOTO 0JIArONOJIYyYHS:

- OCO3HaHHE IIEHHOCTH 0e30MacHOro 00pasa >KU3HU B COBPEMEHHOM TEXHOJIOTUUECKOM
MHUpE, BAXKHOCTH MpaBUJ OE30MAaCHOr0 MOBEJEHUSI Ha TPaHCIOPTE, Ha Joporax, ¢
AJEKTPUUYECKUM U TEIJIOBBIM 000PYI0BAaHUEM B JJOMAITHUX YCIOBUSIX;

- ¢ OpMUPOBAHHOCTh HaBblKa pe(IEeKCUU, MPU3HAHUE CBOEro MpaBa Ha OIIMOKY U
TaKOr0 K€ MpaBa y IPyroro 4eioBeKa;

6) TPya10BOI0 BOCIIMTAHMSA:

- AaKTUBHO€ Yy4YacTH€ B PpEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHOM OpraHu3aluu, ropojia, Kpas) TEXHOJOTHYECKOM M COLUabHOU
HAIPaBIEHHOCTH, TPEOYIOLIUX B TOM YHCIIE U (PU3UUYECKUX 3HAHUM;

- UHTEPEC K MPAKTUYECKOMY U3YyUECHUIO MTpodecchil, CBI3aHHBIX ¢ (PU3UKOI;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

- OpUEHTalMsl Ha MpUMEHEHUE (PU3NUECKUX 3HAHWM NI pelieHus 3ajad B 00JacTu
OKpYy>XXalollled cpeapl, IUIAHUPOBAHUSI TOCTYNKOB M OLEHKH MX BO3MOXKHBIX
MOCJIEACTBUI JUIsl OKPYIKAIOLIEH CPeIbl;

- OCO3HaHME TJI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOOIeM U MyTeil UX pelieHus;
8) ajanTanuu K N3MEHAIONIUMCSH YCJIOBUAM CONUAIBLHON M NPUPOAHOIi Cpeabl:

- TOTPEeOHOCTh BO B3aMMOJICCTBUU MPU BHIMIOJIHEHUH UCCIEIOBAHUN U POECKTOB
(bu3UYeCKON HAMPABIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSM JIPYTHX;

- MIOBBIIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTU Yepe3 MPAKTUUECKYIO JIESITEIHHOCTD;

- TOTPeOHOCTHh B (OPMUPOBAHUM HOBBIX 3HAHUU, B TOM 4HCiIe (POPMYIUPOBAThH UJIEH,
IMOHSTHUS, THIIOTE3BI O PU3NUECKUX O0OBEKTaX U SIBJIEHUSIX;



- Oco3HaHME Ne(PUIIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00J1aCTH

busuKy;

e - [JJAHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHUN HOBBIX (PU3UUYECKUX 3HAHUM;

e - CTPEMJICHUE AHAJIM3UPOBATH U BBISABIATH B3aMMOCBS3U MPUPOABI, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIOJIb30BAHUEM (DU3NUYECKUX 3HAHUI;

e - OLICHKA CBOUX JEHUCTBUHN C YUETOM BIMSHUSA Ha OKPYXKAIOIIYIO CPEAY, BO3ZMOXKHBIX

II100aJTEHBIX HOCJICI[CTBI/If/,I.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe ocBOeHHsA MporpamMMmbl Mo ()U3MKE Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus y oOydaromierocsi OyayT c(popMUpoOBaHbl MeTanpeAMeTHbIe Pe3yJibTaThl,
BKJIFOYAIOIINE TTO3HABATEIbHbBIE YHUBEPCAJIbHbBIE YUE€OHbIE EUCTBHSI, KOMMYHUKATUBHbBIE
YHUBEpCalbHbIe yUeOHbIE IEHCTBUS, PETYISITUBHBIE YHUBEPCATIbHbIE YU€OHbIE IEHCTBHUS.

Ilo3naBare/ibHBIE YHUBEPCAJIBHBLIC y‘{eﬁﬂble HeﬁCTBHH

ba3oBbIe JIOrHYecKue HeﬁCTBHH:

BBISBJISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SIBIICHHI);
YCTaHABJIMBATh CYIIECTBEHHBIM TMPU3HAK KIacCU(PUKAIMU, OCHOBAaHMS JUIs
000011IeHNS U CPAaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTH W MPOTUBOPEUYHS B paccMaTpuBaeMbiX (hakTax,
JAHHBIX U HAOJIIOACHUSAX, OTHOCSIIHNXCS K (PU3NYECKUM SIBIICHUSIM;

BBISBJISITH TPUYMHHO-CJICICTBEHHBIE CBSI3U MPU U3YUYECHUH (PU3UUECKUX SIBICHUIU
MPOIIECCOB, JeNaTh BBIBOJbLI C HCIOJIB30BAHUEM JEAYKTUBHBIX W WHIYKTHUBHBIX
YMO3AKJIIOUEHHM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEIUYUH;
CaMOCTOSITENILHO BBIOMpaTh CIOCOO pelieHus: y4eOHOM (u3MUecKor 3aaadu
(cpaBHEHME HECKOJIbKUX BApUAHTOB pEIICHUs], BEIOOpP Hanbosee MOAXOSIIETO C
Y4ETOM CaMOCTOSITEIBHO BBIACICHHBIX KPUTEPUEB).

ba3oBbie ucciieg0BaTe/IbCKUeE I[eﬁCTBHﬂI

MCIIOJIB30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUN NHCTPYMEHT MMO3HAHUS,
MPOBOAUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOKHBIN
(bU3NYECKHI IKCTIEPUMEHT, HEOOIBIIIOE UCCIIeIoBaHNE (PU3MIECKOTO SABICHUS;
OIICHUBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTH HH(OPMAIUIO, MOTYYCHHYIO B
X0JI€ UCCIEIOBAHUS UIIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (popMyupoBaTh 00O0OIIEHHS W BBIBOJBI MO pe3yJbTaTam
MPOBEAEHHOT0 HAOIIOICHUS, OTIBITA, UCCIICTOBAHMUS;

MPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (PU3MUECKUX IPOIECCOB, a
TaKK€ BBIJIBUTATh TMPEJINOIOKEHUSI 00 HMX pPa3BUTUU B HOBBIX YCIOBUSX U
KOHTEKCTax.

Pabora ¢ unpopmaumeii:

IMPUMCHATH PA3JIMIHBIC MCTO/Ibl, MHCTPYMCHTHI U 3aIlIPOChI IIPU ITOMCKE U 0T60pe
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3a/1a4u;

aHaJTU3UPOBaTh, CUCTEMATH3UPOBATh U  HUHTEPHPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUIOB U (POPM IIpEACTaBICHUS;

CaMOCTOSITENILHO BEIOMPATh ONTUMAIBHYIO (hOpMY TpecTaBlIeHus] HHGOPMALUUU
WJUTIOCTPUPOBATD PElIaeMble 3aJa4l HECIIOKHBIMU CXeMaMU, AuarpaMmmMaMu, HUHON
rpaduKoOM U UX KOMOHWHAITUSMU.

KOMMyHI/IKaTI/IBHble YHUBEPCAJIBbHBIC yqeﬁﬂble HeﬁCTBHﬁZ

B X07i¢ 00CYKJIeHUsI yueOHOro mMaTepuaia, pe3yibTaToB J1a00paTOpHBIX paboT U
MIPOEKTOB 3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYX IaeMON TeMbl U BBICKA3bIBATh
UJIeY, HAIlCJICHHbIE HA PELICHUE 3aJlauyd U MOJJIepXKaHue OJiaroxenaTeIbHOCTH
OOIIIEeHNS;

COTOCTABJISATh CBOU CYXIEHUSA C CYXJACHUSMH JPYyTHUX YYacCTHUKOB JHAJOTa,
OOHapyXUBATh Pa3IUUNE U CXOJCTBO MO3UIINH;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

NyOJIMYHO TPEACTABIATh PE3YyJIbTaThl BBINOJHEHHOTO (PU3MUYECKOTO OIBITa
(3KCIIepUMeHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW U WHAUBUIYaTbHOMN
paboOTHI MPU PEIIEHUU KOHKPETHON (HU3UYECKON MPOOIIEMBI;

MPUHUMATH 1€ COBMECTHOM JESATEIbHOCTU, OPraHU30BbIBATH JIEUCTBUA MO €&
JOCTHKEHUIO: paclpesessiTh PO, O00CyXAaTh TMPOUECChl UM PEe3yJbTaThl
COBMECTHOM pabO0ThI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBITIOJTHSTH CBOIO YaCTh paOOThI, IOCTUTAs KAYECTBEHHOTO PE3yJIbTara Mo CBOeEMY
HaIPaBJICHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH YJIEHAMHU KOMaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaJa B OOMMA MPOAYKT 1O KPUTEPHUSM,
CaMOCTOSITENTbHO C(HOPMYJIHUPOBAHHBIM YYACTHUKAMH B3aUMOICUCTBUS.

PeI‘y.]]SITI/IBHLIe YHUBEPCAJIBbHBIC y‘leﬁﬂble IleﬁCTBHH

CaMoopraanaunﬂ:

BBISABJISITH TPOOJIEMBI B KU3HEHHBIX M YUEOHBIX CHUTyalUsiX, TPeOYIOIMMX s
peteHus pU3nUecKux 3HaHU;

OPUEHTUPOBATHCA B PA3TUYHBIX MOAXOIaX MPUHITUSL PEIICHUNU(MHANBUYaIbHOE,
MPUHATHE PELICHUS] B TPYIIE, IPUHATHE PEUICHUN IPYNIOi);

CaMOCTOSITENIbHO COCTABJISATh AJITOPUTM pellieHus] Pu3nueckoil 3aauu Uiu miaHa
UCCIIEIOBAHUS C YUETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATH MPEIJIaraeéMble BAPUAHTHI PEIICHHUI;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJH), 3MOIII/IOHaJIbeIﬁ HHTEJJICKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYalllH U NIpeUIaraTh IUNIAaH €€ N3MECHEHUS,
OOBSACHATh NPUYHUHBI TOCTHXKEHHS (HEJOCTHXKEHHUS) PE3yJbTaTOB JE€ATEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM 4YHCIE€ B XOJ BBIITOJHEHHUS



(bu3MYeCKOro MCCleAOBaHUSA WM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSITEILCTB,
M3MEHUBIINXCS CUTYyaIlluH, YCTAHOBJIEHHBIX OITMOOK, BOBHUKIIUX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh Ce€Os HA MECTO JIPYyroro 4yejoBeKa B XOJ€ CIOpa WU JUCKYCCHHM Ha
HAaY4YHYIO TEMY, TOHUMAaTh MOTUBbBI, HAMEPEHUSI U JIOTUKY APYTOro;

MpU3HaBaTh CBOE MPABO Ha OLIMOKY MPHU PEIICHUH (PU3HYECKUX 3ajlady WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYrOTO.

NPEAMETHBIE PE3YJIbTATBI

K xoH1y 0Oyuenus B 7 Kjacce IpeIMETHbBIE PE3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaxaTh CHOPMHPOBAHHOCTh Y 00YYAIOLIUXCS] YMEHHIA:

WCIIOJB30BaTh MOHATHUS: (U3UYECKHE W XUMHUYECKHE SIBJICHUS, HAOIIOJCHUE,
AKCIEPUMEHT, MOJENb, TUMNOTE3a, EAUHUIIBI (DU3NYECKUX BEIUYUH, AaToM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BEIIECTBA (TBEPAOE, KHUAKOE, ra3000pa3Hoe),
MEXaHUUYECKOE JBWXKEHHE (paBHOMEPHOE, HEPABHOMEPHOE, MNPSIMOJIMHEHHOE),
TpaeKTOpusi, paBHOJACUCTBYIOIIAs cuia, Aegopmairus (ymopyras, IjiacTUueckas),
HEBECOMOCTb, COOOIIAIOIINECS COCYIbI;

paznuuath siBieHUs (auddy3us, TEMIoBOE [BUXEHUE YAaCTHUI[ BEIIECTBa,
PaBHOMEpPHOE JABWKEHHE, HEPABHOMEPHOE JABMKEHHE, MHEPIIUSI, B3aUMOJICHCTBUE
T€JI, PaBHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBhIO BpalllCHUA, Nepeaaya
JaBIICHUs] TBEPABIMU TEJIaMU, XKUJKOCTSIMU U ra3zaMu, aTMOc(epHOe NaBJeHUE,
IJJaBaHUE TeJ, MPEBpAIllCEHUs] MEXaHHMYECKONW SHEpPruu) IO ONHCAHUI0 UX
XapaKTEepHbIX CBOWCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(duznyeckoe SABICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (U3UYECKUX SBICHUU B OKPYXKAIOIIEM
MHpE, B TOM 4HCJe (PU3NYECKUE SBJICHUS B MPUPOJE: HNPUMEPHI JIBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KMBOM U HEXUBOU MPUPO/JIE, IEUCTBUE CUIIBI TPEHUS
B IIPUPOJIC U TEXHUKE, BIHUSHUE aTMOC(HEpPHOro AAaBJIEHHUS Ha >KMBON OpraHu3sM,
MJIaBaHUE PbIO, phIUaru B TEJE€ YEIOBEKA, MPU 3TOM MNEPEBOAUTH MPAKTUUYECKYIO
3a/1a4y B yueOHYI0, BBIJIEIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX
SIBIICHUIA;

OMUCHIBATh H3YUYCHHbIC CBOWCTBA Tl W (DU3UYECKUE SIBJICHUS, HCIOIb3YS
¢duznyeckre BeNIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOPOCTh, CpPEeIHsSI CKOPOCTh, CHJIa YIPYTrOCTH, CHUJIa TSDKECTH, BEC Teja, cuia
TpeHusl, AaBieHue (TBEPJOTO Tena, XKUJIKOCTH, ra3a), BEITAIKUBAIOIIAS CHUIIA,

MeXaHu4yeckas pabdoTa, MOIIMHOCTh, TUIEYO CHJIbI, MOMEHT CHJIbI, K03(hHUIneHT
MOJIE3HOTO ICHCTBHUS MEXaHU3MOB, KHHETHYECKAs ¥ TOTEHITMAIbHAS SHEPT Ul ), TIPU
OMHUCAHUU MPABUIBHO TPAKTOBATH (PU3NUYECKUN CMBICT UCIOIb3YEMbIX BEJIHYMH,
UX OOO3HAUYEeHUS U €AUHUIBI (U3UYECKUX BEJIUYMH, HAXOAUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JAHHYIO PU3HUECKYIO BEIUUYUHY C IPYTUMU BEJIMUYUHAMU, CTPOUTD
rpaMKu U3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUXBEIINYUH,



XapaKTepHU30BaTh CBOICTBA TeN, (PU3NUYECKUE SIBJICHUSA U MPOLIECCHI, UCIOJb3YS
npaBuia CIOXEHUs cuil (BIOJIb OJHOM mpsimoii), 3akoH ['yka, 3akon Ilackans,
3aKOH ApxuMeJa, MPaBWIO paBHOBecUs pbluara (0J0Ka), «30J0TO€ MPaBUIO»
MEXaHHKH, 3aKOH COXPAaHECHMS MEXAaHWYECKOW DHEpPruy, IpU 3TOM JaBaTh
CIIOBECHYIO (OpPMYJIMpPOBKY 3aKOHAa M 3alUChiBaTh €ro MaTeMaTH4YEeCKOe
BBIPAKEHNUE;

OOBSACHATHh (PU3NYECKUE SIBJICHUS, IPOLECCHl U CBOMCTBA TE€Jl, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallMld IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 1—2 JIOTMUECKHUX 1IAroB
Cc onopoif Ha 1—-2 u3y4eHHbIX CBOMCTBA (U3UUYECKUX SBJICHUH, PU3NUECKUX 3aKOHA
WJIY 3aKOHOMEPHOCTH;

pemarb pacuy€THble 3a7aud B 1—2 neicTBUS, MCHOIB3Yys 3aKOHBI U (OPMYIIBI,
CBA3BIBAlOLIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3aJauyd
3alUCHIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE BEIUUMUHBI B POPMYIIBIN
MPOBOJUTH PACUYETHI, HAXOAUTH CIIPABOYHbBIE JAHHBIE, HEOOXOUMBIE ISl PEILICHHUS
3a/1a4, OLIEHUBATh PEATMCTUYHOCTD MMOTYYEHHON (PU3NUECKON BEJINYUHBI,
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEHIMTh IPU MNOMOLIM (DU3UUECKUX
METOJ0OB, B ONMCAaHUM HCCIEAOBAHUS BBIACIATH IPOBEPSIEMOE INPEANOTI0KEHUE
(rumotesy), pa3auvyaTh U UHTEPIPETUPOBATH MOJYUYEHHBINH pe3yJbTaT, HAXOJIUTh
OLLIMOKH B XOJI€ ONBITA, JAEJIaTh BHIBOJBI [10 €T0 Pe3yJIbTaTaM;

MPOBOAUTHL OMbBITHI MO HAOMIOJCHUIO (U3UYECKUX SIBICHUN WIH (DU3NUECKUX
CBOMCTB Ten: (OpMyIHpOBaTh MPOBEPSIEMbIE NPEANOIOKEHUA, COOUpaTh
YCTAaHOBKY M3 NPENJIOKEHHOIO0 O0OOpYIOBaHUSA, 3alMCHIBATH XOJ ONbITa U
(bopMyIHpOBaThH BHIBOJIHI,

BBINIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSHUSA, BpEMEHH, MACChI TeNa, 00bEMA, CUIIBI
U TEeMIEepaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX W LHU(PPOBBIX MPUOOPOB,
3aMKMChIBATH OKA3aHMsI IPUOOPOB C YUETOM 3aJaHHOM aOCOIOTHOM MOTPEIIHOCTH
U3MEpPECHUN;

MPOBOAUTH UCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3NUECKON BETUYUHBI OTAPYTOi
C HCIOJIb30BAaHUEM MPAMBIX H3MEPEHHM (3aBUCUMOCTH IHYTH PaBHOMEPHO
JOBHOKYIIIETOCS Te€Jla OT BPEMEHH JBWXEHHUS Teja, CHIIbl TPEHHSI CKOJBXKEHUSA OT
Beca TeJla, KauecTBa 00padOTKHU MOBEPXHOCTEHN TEJ M HE3aBUCUMOCTH CHUJIbI TPEHHUS
OT IUIOWIAJAN CONPUKOCHOBEHUS TE€J, CUJIbl YOPYTOCTH OT YIJIMHECHUSTIPY>KUHBI,
BBITAIKUBAIOIIEH CHIIBI OT 00BEMA MOrPYXEHHOM YacTH Tena U OT

IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TNIyOWHBI, Ha
KOTOPYIO MOrPYKEHO TEJI0, YCIOBUM IJIABAHMSI TEJI, YCIOBHI paBHOBECHUS phluara
u OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHMM y4E€OHOTO HCCIIEOBaHUsS, COOMpPAThH
YCTAHOBKY U  BBINOJHATH H3MEPEHMs, CIEAysl NpPEeIoKEHHOMY IUIaHy,
(UKCUPOBATH PE3YyJIbTATHI TOIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BETUUMH BBUE
NPEeMIOKEHHBIX Ta0nuI © TpaduKoOB, JenaTb BBIBOALI IO pPE3yJibTaTam
UCCJIEI0BAaHNUS;

IIDOBOINTh KOCBEHHBIE M3MepeHHsS bHu3ndecKuX BelanduH (TLUIOTHOCTE BeEIleCTBa



KUJKOCTU W TBEPAOrO Teja, CHJIA TPEHUs] CKOJBXKEHUS, [1aBJICHUE BO3/yXa,
BBITAJIKUBAIONIAs CUJa, ACHCTBYIOIIAs Ha MOTPY>KEHHOE B KUIKOCTb TEJIO,
KOd(pGUIIMEHT  TOJIE3HOTO  JEWCTBUSL  MPOCTHIX  MEXAaHU3MOB),  CIEays
MPEUVIO)KEHHOW ~ MHCTPYKIMUHU: TPU  BBINOJHEHUM U3MEPEHUN  coOupaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY M BBIYHUCIISITH 3HAUCHUE HCKOMOMW BEJIMUUHBIL;

e coOnOaTh MpaBuia TEXHUKU OE30MaCHOCTH Mpu paboTe ¢ J1abopaTOPHBIM
o0opynoBaHUEM;

e YKa3blBaTh MPUHLHUIBI JEUCTBUS MNPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JIUHAMOMETpP, COOOIAroIMecs COoCyabl, OapoMeTp, phblyar,
MOJABMKHBIN U HETIOJBUKHBINA 010K, HAKJIOHHAS TNIOCKOCT;

e XapaKTepHU30BaTh MPUHIUIBI JEUCTBUS H3YUYECHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB ¢ OMOpOM Ha WX omucaHus (B TOM YHUCIE: MOJAIIUITHUKUA, YCTPOMCTBO
BOJIONIPOBO/IA, THUAPABIMYECKUM Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM
HAcoC, apeoMeTp), UCMOJIb3ys 3HAHUS O CBOMCTBaxX (PU3MYECKUX SIBICHUN U
HE00X0IMMbIe (PU3UUECKUE 3aKOHBI, 1 3aKOHOMEPHOCTH;

e TMPUBOAUTH TPUMEPHI (HAXOAUTh HUHPOPMAIMIO O MPUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHus (PU3NYECKUX 3HAHUW B MOBCEIHEBHOM KU3HU JJIsl 00ECIEUCHUS
0€30MacHOCTU MpU OOpalleHuu ¢ MpuOOpamMu U TEXHUUYECKUMHU YCTPOMCTBaMH,
COXpAHEHHSI 3JI0POBbS U COOIIOJICHUS HOPM SKOJIOTUYECKOrO TOBEACHUS B
OKpYXarUIen Cpeie;

e OCYUIECTBIISITH OTOOP UCTOYHUKOB MHpOpMaluu B IHTepHETEe B COOTBETCTBUHU C
3aIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUN U MyTEM
CpPaBHEHHUS PA3JIMYHBIX MUCTOYHUKOB BBIJEIATh UH(OPMAIIUIO, KOTOpas SIBISETCS
MPOTUBOPEUYUBOM MIIU MOXKET ObITh HEJIOCTOBEPHOM;

e HCHOJIb30BaTh TMPHU BBIMOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TOIMYJSPHYIO
auTepaTypy (PU3MUECKOTO COJEpkKaHUs, CIPABOYHbIE MaTEpHabl, PECYpPChl CETH
WNutepHer, BiajeTh NpUEMAMU KOHCHEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUS
nH(pOpMaIKU U3 OJHOUN 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO37aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
2—3 UCTOYHUKOB HH(pOpMaLUK (PU3UYECKOTO COACPIKAHMS, B TOM UHUCIIE MyOIUYHO
Jenatb KpaTKue COOOLIEHUsT O Ppe3ysibTarax MpPOEKTOB WIH  YYEOHBIX
WCCIIEIOBAHMM, TPU 3TOM TPAMOTHO HCIOJIb30BaTh HM3YUYEHHBIM NOHATHUNHBIN
amnmnapar Kypca GU3uKH, COMPOBOKIATH BEICTYIUUICHUE NTPE3CHTAIUEH;

e TMpHU BHINIOJTHEHUHU YUYEOHBIX TPOEKTOB U HCCIEIOBAHUN  pacrpeneisiTh
00sI3aHHOCTH B TPYIIIE€ B COOTBETCTBUU C MOCTABICHHBIMU 3aJ]a4aMU, CICIUTH 3a
BBITIOJTHEHHEM IUJIaHAa JEWCTBUM, aJIeKBaTHO OIEHMBATh COOCTBEHHBIA BKJIaJ B
JEATeNbHOCTh TPYNIbI, BBICTpPAaUBaTh KOMMYHHKATHUBHOE B3aMMOJICHCTBHE,
YUYUTHIBAsE MHEHUE OKPY>KAIOIIUX.

K xoHIi1y o0yueHus B 8 kj1acce rnpeaMeTHbIe pe3yJibTaThl HA 0230BOM YPOBHE JOJKHbI

OTpaxkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCA YMEHHUIA:

e HCIOJIb30BATh MOHSTHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBHXKEHUE aTOMOB

H MOJEKVII. arperaTHbple COCTOSHHS BeEIIeCTBa. KpHUCTaImueckue m amMopdhHBIE



TeJla, HACBIIICHHBIN M HEHACHIIIEHHBIM Map, BIAXHOCTh BO3/lyXa, TeMIepaTypa,
BHYTPEHHSISI SHEPIUsl, TETIOBON IBUTATENb, SJIEMEHTAPHBIN SJIEKTPUUECKUH 3apsi/,
ANEKTPUUYECKOE T0JI€, MPOBOJHUKHN U JUAIEKTPUKH, MOCTOSHHBIA AIEKTPUUYECKUN
TOK, MArHUTHOE TOJIE;

pasnuuath SBJEHUS (TEIIOBOE PACIIMPEHHUE U CXKaTHe, TeIUIonepeaya, TeroBoe
paBHOBECHE, CMauMBaHUE, KaNWJULSIPHBIC SIBICHUS, HCHAapeHue, KOHJEHcalus,
IJIaBJICHHE, KpuUcTaum3anus (OTBEpAEBaHUE), KHUIIEHHE, TeIionepeaaya
(TerI0MpPOBOHOCT, KOHBEKIIUS, U3IIy4YEeHUe), ANEKTpU3aIUs Ted,
B3aUMO/ICHCTBUE 3aps 0B, AEHCTBUS AJIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MarHUTOB, JEUCTBUE MAarHUTHOTO MOJIs HA MPOBOJHUK C TOKOM,
ANEKTPOMArHUTHAsT MHAYKIUS) MO OMUCAHUIO UX XapaKTepHBIX CBOMCTB M Ha
OCHOBE OMBITOB, IEMOHCTPUPYIOIIHNX JAaHHOC(PU3UUECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (U3UYECKHUX SBICHUU B OKPYXKAIOIIEM
MHUpE, B TOM 4Huciie PU3NUYECKUE SIBIICHHS B IPUPO/IE: TOBEPXHOCTHOE HATSXKEHHE
Y KalWJUISIpHBIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B pUpoe, uznydenue CoiHIa,
3aMep3aHue BOJOEMOB, MOPCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa,
ANEKTPUYECKUE SIBIEHUS B aTtMmocdepe, SJIEKTPUUECTBO KUBBIX OPraHU3MOB,
MarHuTHoOE moJie 3emMiu, apeid MmoiocoB, poidb MAarHUTHOTO MOJIS ISl )KU3HU Ha
3emie, MOJSPHOE CHUSTHUE, TPU STOM NEPEBOAUTH NPAKTUUECKYIO 3a/lady B
y4eOHYI0, BBIJEATH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (PU3NUECKUX SBICHUM;
OMUCHIBATh H3YUYCHHbIE CBOWCTBA Tl W (DU3UYECKHUE SIBJICHUS, HCIOIb3YS
(duznyeckre BEIUYMHBI (TEMIlepaTtypa, BHYTPEHHSII JHEPIHs, KOJIMYECTBO
TEIUIOThI, yJelbHAs TEIIOEMKOCTh BEIIECTBA, YAEJNbHAs TEIJIOTa IUIABICHUS,
yAenbHas TeIIoTa MapooOpa3oBaHUs, yJeidbHAas TEIJIOTa CrOpaHUsl TOIUIMBA,
KO3(PGUIIMEHT TMOJE3HOr0 JEWCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEJIbHAs
BJIQXKHOCTh BO3/lyXa, OJJICKTPUUYECKUN 3apsii, cuia TOKa, SIEKTPUUECKOE
HaIpspKEHUE, COMPOTUBJIEHUE MPOBOJIHUKA, YIEIbHOE CONPOTUBIICHUE BEIIECTBA,
paboTa W MOIIHOCTh JJIEKTPUYECKOTO TOKAa), MpPU ONUCAHUM MPABUILHO
TPaKTOBaTh (PU3MUECKUN CMBICI MCIOJIB3YEMBIX BEIWYUH, OO0O3HAYCHUS U
eAUHULBI (PU3NYECKUX BEIUYNH, HAXOAUTh ()OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO

(bU3UYECKYIO BEIMYHMHY C JAPYTMMHU BEIUYMHAMHU, CTPOUTH IpadUKu H3yYEHHBIX
3aBUCUMOCTEHN (DU3UUECKUX BEIUYHH,

XapaKkTepru30BaTh CBOMCTBA Tel, (U3UYECKHUE SIBICHUSI M TPOIIECCHI, UCTOIb3Ys
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA,
MPUHLNN CYNEPHO3UIINU ToJeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHECHUS
3apsaa, 3akoH Oma 1Sl yyacTka 1enu, 3akoH Jxoyns—JIeHna, 3aKkoH COXpaHeHUs
SHEPI'uH, MPHU STOM JIaBaTh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA U 3aMKCHIBATh €T0
MaTEMaTUYECKOE BBIPAKEHUE;

O0OBACHATh (PU3UUYECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE
CUTyallull TMPaKTUK OPUEHTHUPOBAHHOTO XapakTepa: BbIABIATh MPUUYUHHO-
CJI€JICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTHMYECKHX IIaroBC OMOPOi
Ha 1—-2 M3VYEeHHBIX CBoOMcTBa hU3NUYECKUX SBJIeHUU. HU3NYECKUX 3aKOHOB WIIH



3aKOHOMEPHOCTEH;

pemarb pacuy€THbe 3aJaud B 2—3 JAEMCTBUS, MCHOJb3Ys 3aKOHBI U (OPMYIIBI,
CBSI3bIBalOIIME (DU3MYECKUE BEIWYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS 3aJadd
3alUChIBATh KPaTKOE YCJIOBHUE, BBISBIATh HEAOCTATOK MAHHBIX JUISI PEIICHUS
3a/laun, BHIOMpaTh 3akOHBI U (OPMYJbI, HEOOXOAUMBIE IJisi €€ peIICHHUS,
MPOBOAUTH Pacu€Thl U CPABHUBATH MOJTYUYEHHOE 3HaUCHUE (U3UUECKOU BETUYUHBI
C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTth MPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIU (PU3HUECKUX
METOJIOB, HCIOJIb3ysl ONKHCAaHUE MCCIEAOBaHUA, BBIACIATH MPOBEPSIEMOE
MPENO0JIOKEHNE, OLICHUBATh PABUILHOCTD MOPSIKA MPOBEICHUS UCCIEIOBAHMUS,
JienaTh BBIBO/IbI;

MPOBOAUTHL OMbBITHI MO HAOMIOJCHUIO (U3UYECKUX SIBICHUN WIH (DU3NUECKUX
CBOMCTB TeN (KamWUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JABIICHMSI BO3JyXa OT €ro
o0béMa, TemmepaTypbl, CKOPOCTH IIpoliecca OCTBhIBAaHUS W HArpeBaHusl MpH
M3JIy4YEHUHU OT I[BeTa M3Jydaronied (MOorjomaroiieil) MmoBEepXHOCTH, CKOPOCTh
UCIApEeHUs] BOABI OT TEMIEPATyphl XKUAKOCTA U IUIOHIAAM €€ MOBEPXHOCTH,
ANEKTpU3AIUs TN U B3aUMOJCHCTBHUE SIEKTPUUECKUX 3apsAJIOB, B3aUMOICHCTBUE
MOCTOSIHHBIX ~MarHuTOB, BU3YyaJM3alldsl MAarHUTHBIX TOJEH  MOCTOSHHBIX
MarHuToB, JEWCTBUSI MArHUTHOTO TMOJsi Ha MPOBOJAHUK C TOKOM, CBOWCTBA
AJEKTPOMArHuTa,  CBOMCTBA  DJIEKTPOJIBUTATENsl  TMOCTOSHHOTO  TOKA):
dbopMynHpoOBaTH MPOBEPSIEMBbIE MPEANONIOKEHUSA, COOUpATh YCTAHOBKY U3
MPEUIOKEHHOTO 000pYJOBaHUS, OMUCHIBATH XOJ OMNbITa W (HOPMYIUPOBATH
BBIBO/IbI;

BBITIOJHATD MPSMbIE HU3MEPEHUS TEMIEPATypbl, OTHOCHUTEIIbHOW BIAKHOCTHU
BO3/yXa, CUJIbl TOKa, HAMPSHKEHUS ¢ UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (DU3UYECKUX BEIIMYUH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH;

MPOBOAUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJHON (PU3HUECKON BETUYUHBI OTAPYToit
C UCIOJb30BAaHUEM TMPSIMBIX H3MEPEHUM (3aBUCUMOCTh  COMPOTHUBIICHUS
MPOBOJAHUKA OT €ro JUIMHBI, MJIOMIAJN MONEPEYHOTO CEUCHUS U YACIbHOTO

CONIPOTHUBIICHUS BEUIECTBA MTPOBOIHKUKA, CHIIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK,
OT HaNpsOKEHWsT Ha TMPOBOJHHUKE, WCCICAOBAHUE IMOCIEIOBATEIbHOTO U
MapajuieIbHOTO COEIMHEHUW MPOBOJHUKOB): IUIAHUPOBATH HCCIIEIOBAHUE,
coOHMpaTh YCTAHOBKY M BBIMIOJIHATH U3MEPEHHUS, CIeAys MPEIIOKEHHOMY IIJIaHy,
(buUKCHUpOBaTh PE3yJIbTAThI MOTYUYSHHOU 3aBUCUMOCTH B BUJE TAOIHI] U TPaUKOB,
JI€JaTh BBIBOJBI IO PE3yIbTaTaM HUCCIIEIOBAHUS;

MPOBOAUTh  KOCBEHHBbIE  HU3MepeHus  (u3nyeckux BeluuuH  (ynaelbHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBJIICHUE MPOBOJAHUKA, paboTa U MOIIHOCTh
ANEKTPUUYECKOTO TOKA): MIIAHUPOBATh U3MEPEHUS, COOUPATh SKCIIEPUMEHTAIBHYIO
YCTAaHOBKY, CIEAYys NPEII0KEHHOW WHCTPYKIMU, W BBIYUCIATH 3HAUYCHUE
BEJIMYUHBI;

COOMIONATE IIPaBWIa TEXHHUKHU Oe30MacHOCTH DU paboTre ¢ 11a00DaTODHBIM



o0opynoBaHUEM;

e XapaKTepU30BaTh MPUHIMUIBI JEUCTBUS HU3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX OMUCAHUS (B TOM YHCIE: CUCTEMA OTOILUICHUS IOMOB,
TUTPOMETP, MapoBasi TypOUHA, aMIIEPMETP, BOJBTMETP, CUETUUK DIEKTPUUECKON
SHEPI'UH, BJEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTENIbHBIE AIEKTPONPUOOPHI
(mpumepsl), AIEKTPUUYECKUE npeAOXpaHUTENH, AJEKTPOMArHuT,
ANEKTPOABUTATEIh MOCTOSIHHOTO TOKA), HCIHOJB3Yysl 3HAHHUS O CBOWMCTBax
(buznyecKux SBICHUN U HEOOXO0UMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCThIC TEXHUYECKHUE YCTPONUCTBA U U3MEPUTEIbHbBIE MTPUOOPHI MO
CXeMaM M CXEMaTUYHBIM pPHUCYHKaM (GKHJIKOCTHBI TEpMOMETp, TEPMOC,
MICUXPOMETpP, TUTPOMETP, JABUTATEIb BHYTPEHHETO CrOpaHUsl, 3JIEKTPOCKOII,
pEOCTaT), COCTABJIATh CXEMBI JJIEKTPUYECKUX IENed ¢ MOCIeAOBaTEIbHBIM U
napajuieNibHbIM COEIMHEHUEM »HJIEMEHTOB, pa3iinyas yCJIOBHbIE O0O3HAUYECHUS
AJIEMEHTOB AJIEKTPUUECKUX IIETEeH;

e TMPUBOAUTH TPUMEPHI (HAXOAUTh HHPOPMAIUIO O MPUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHus (PU3NYECKUX 3HAHUW B MOBCEIHEBHOU KU3HU JJIs1 00ECIECUCHUS
0€30MacHOCTU MpU OOpalleHuu ¢ NpudopamMu U TEXHUUYECKUMHU YCTPOMCTBaMH,
COXpaHEHUsl 3J0pOBbsI M COOJIFOJCHHMS HOPM 3KOJIOTMYECKOrO IOBEICHUS B
OKpYXarUIen Cpeie;

e OCYUIECTBIIATH MOUCK MH(pOpManuu (HU3NYECKOro cojaepkanus B Mutepuere, Ha
OCHOBE MMEIOIIUXCSl 3HAHUU U MYTEM CPAaBHEHUSI JOMOTHUTEIbHBIX UCTOYHUKOB
BBIJICIIATh MH(POPMALINIO, KOTOpasi sIBISETCS MPOTUBOPEUUBOU WU MOMKET OBITh
HEJ0CTOBEPHOM;

e HCHOJIb30BaTh TMPU BBIMOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TOIMYJSPHYIO
auTepaTypy (PU3MUECKOTO COJepKaHUs, CIPABOUYHbIE MaTEepPHabl, PECYpPChl CETH
WNutepHer, BiajeTh NpUEMAMU KOHCHEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUS
nH(pOpMaIKU U3 OJHOUN 3HAKOBOM CUCTEMBI B JIPYTYIO;

e cO3/1aBaThb COOCTBEHHbIE MHCbMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUs, 0000mas
MHQOpPMAIIMI0O U3 HECKOJIbKUX HCTOYHUKOB (DU3UYECKOTO COAECPKAHUS, B TOM
qucie MyOJIMYHO MPEACTABISATh Pe3yIbTaThl MIPOCKTHON WIIM UCCIEA0BATEIBCKOM

JESTENbHOCTH, MPU 3TOM T'PAMOTHO HCIOJIb30BaTh H3YUYEHHBI NOHSATHUHHBIN
anmapar Kypca (pU3HKH, COIIPOBOK/IaTh BBICTYINIEHUE TPE3EHTALUEH;

e IIpU BBINOJIHEHUH Y4YEOHBIX MPOEKTOB U HMCCIEIOBAHUN (PU3NYECKHX MPOLECCOB
pacnpenensaTe OOA3aHHOCTH B TpPylIe B COOTBETCTBUHM C IOCTaBJIECHHBIMU
3a/layaMu, CJIE€IUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATh €rO,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/1 B A€ATEIBHOCTh I'PYIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJEICTBUE, TPOSABIAS TOTOBHOCTh  pa3peliarhb
KOH(JIMKTHI.

K xoH1y 0Oyuenus B 9 kiacce npeIMETHbBIE PE3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI

OTpaxaTh CHOPMHUPOBAHHOCTh Y 00YHAIOIIUXCS] YMEHHIA:

e HCIOJb30BAaTh IMOHATHS: CUCTEMA OTCUETA, MaTepuaibHas TOYKA, TPAECKTOPUS,

OTHOCHUTEJBLHOCTE  MEXaHWYEeCKOro  InBHkeHUs. nedhopmanus  (vipvras.



MJIacTUYeCKasl), TPEHHE, ILEHTPOCTPEMUTENIbHOE YCKOPEHHE, HEBECOMOCTh U
neperpys3Ku, LEHTP TSHKECTH, aOCOIFOTHO TBEPIOE TEJO, IEHTP TKECTH TBEPAOTO
Tella, paBHOBECHE, MEXaHWYECKHE KOJeOaHus M BOJIHBI, 3BYK, MH(Pa3BYyK U
yABTPa3BYK, AJIEKTPOMArHUTHBIEC BOJIHBI, IIKAJIA 3JIEKTPOMArHUTHBIX BOJIH, CBET,
0JIM30PYKOCTh U JTalIbHO30PKOCTh, CIIEKTPhl UCIYCKAHUS U MOTJOIIECHUS, alb(a,
0eTa- U raMMa-u3Ty4eHus1, U30TOIbI, siFIepHasi YHEPTeTHKA;

e pa3nMYaTh ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHENHOE ABUKEHHUE,
PAaBHOYCKOPEHHOE TMPSIMOJMHEWHOE JBWIXKEHHE, CBOOOJHOE TMAaJICHHEe Tell,
PAaBHOMEPHOE [IBIXKEHUE MO OKPYKHOCTH, B3aUMOJIEUCTBUE Te€J, PEaAKTHUBHOE
JIBIDKEHUE, KoOjeOaTelbHOE JBUXKEHUE (3aTyXawmolue U BbIHYXICHHBIC
KoJie0aHus), p€30HAHC, BOJTHOBOE JIBIXKEHUE, OTPAXKEHUE 3BYKA, MPSIMOJIMHENHOE
pacrpocTpaHeHUe, OTPaXKEHHE W NPEJIOMIICHHE CBETa, IOJHOE BHYTPEHHEE
OTPa)KEHUE CBETA, PA3JIOKEHUE OETIOT0 CBETA B CIIEKTP U CI0KEHUE CIEKTPATIbHBIX
IBETOB, JMCIEPCUSl CBETa, ECTECTBEHHAasl pPaJUOaKTUBHOCTH, BOBHUKHOBEHUE
JUHEWYATOro CIEeKTpa U3y4YeHUs) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JAaHHOEC(PU3NUECKOE SIBIICHUE;

e pacmo3HaBaTh NPOSIBJICHUWE H3YUYECHHBIX (DU3NUYECKUX SIBICHUU B OKPYKAIOIIEM
Mupe (B TOM yucie (U3UYECKHUE SBJICHUS B NPUPOJE: MPUIUBBI U OTJIUBHI,
nBwxeHne 1aHer COMHEYHON CHCTEMBI, PEAKTUBHOE JBUXKEHUE IKUBBIX
OpraHU3MOB, BOCIIPUSATHE 3BYKOB >KUBOTHBIMH, 3EMJIETPSICEHUE, CEUCMUYECKUE
BOJIHBI, I[yHAMH, X0, [[BE€TA TEJI, ONTUYECKUE SABJICHUS B TPUPO/JIE, OMOTOTHUECKOE
JIEUCTBUE BUIUMOIO, YJIbTPAQUOIETOBOTO U PEHTITEHOBCKOTO H3Ty4YECHUH,
€CTEeCTBEHHBIN paJUOaKTUBHBIN (OH, KOCMUYECKUE JIy4YH, PaJHUOAKTUBHOE
U3JIy4YeHUE TMPUPOAHBIX MHUHEPANIOB, JNEUCTBUE PAAMOAKTUBHBIX M3IYyUYCHH Ha
OpraHU3M 4YeJIOBEKa), IPU 3TOM MEPEBOJUTh MPAKTUUECKYIO 3a/1auy B y4eOHYIO,
BBIJICJISATh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) PU3UUECKUX SBJICHU;

e OINKCHIBATH HM3YYEHHBIE CBOMCTBAa Tel W (PU3UYECKUE SBJICHUS, HCIOJIb3Ys
(dbu3nyecKre BEIMUYUHBI (CPEIHSISE 1 MTHOBEHHAs! CKOPOCTh Teja Mpu

HEPAaBHOMEPHOM JBUKEHHH, YCKOPEHUE, MepeMelleHrue, MyTh, yIJIOBas CKOPOCTb,
cuja TPEHUs, CHiia YIPYTOCTH, CUJIa TSAXKECTU, YCKOPEHHUE CBOOOAHOTO MajJeHus,
BEC TeJla, UMIYJIbC Tejla, UMITYJIbC CUJIbI, MEXaHUYEeCKass paboTa U MOIIHOCTb,
MOTEHUUANIbHAsl JSHEPrusi Tela, TMOJHATOr0 HaJ IOBEPXHOCTHIO 3E€MIIH,
MOTEHIUAJIbHASL DHEPTHsl CHKATOW MPYKUHBI, KUHETUYECKAass IHEPTHsi, MOJHAs
MEeXaHU4YecKas SHEepPrus, Mepruoj] U 4acToTa KojaebaHui, JyIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEJIOMIICHUSI CPEbl), IpH
OMMUCAHUU MPABWIHHO TPAKTOBATh (PU3MUECKUN CMBICT UCIIOIb3YEMbIX BEIUYUH,
o003HaueHUsT U E€IUHUIBI (PU3NYECKUX BEIWYUH, HAXOAUTh (HOPMYIIbL,
CBSI3bIBAIONINE JaHHYIO (DU3UUYECKYIO BETMYUHY C IPYTUMU BEIMYUHAMU, CTPOUTD
rpaMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYUH;

e XapaKTEepHU30BaTh CBOMCTBa Tel, (PU3NUECKUE SBJICHUS U MPOIECCHI, UCMONb3YS
3aKOH COXPAHEHMsSI DSHEPruu, 3aKOH BCEMUPHOTO TATOTCHUS, IPUHIIUI
CVIIEDIIO3UIIMU CHJI. IIDHUHIIMII OTHOCHUTEIbHOCTH [ amuies. 3akoHbl HBIOTOHA.



3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPETOMIICHUS CBETA, 3aKOHBI
COXpAHEHMS 3apsiIOBOTO U MAaCCOBOTO YHCEN MPH SIACPHBIX PEAKIUAX, IIPU ITOM
JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aMUCHIBATH €r0 MaTEMAaTHYECKOE
BBIPAKECHUE;

OOBACHATh (PU3UUYECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE€ M B KOHTEKCTE
CUTyalluid MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISABIATh MPUYHUHHO-
CJIEJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JTOTMYECKHX IIIaroB ¢ OMOPOit
Ha 2—3 W3yYEHHBIX CBOWCTBA (HU3UUYECKUX SIBICHUN, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3ajlaud (OMHUpAIOIIUEcs Ha CHUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIB3YsI 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIOIINE (DU3NUYECKUE BETMUMHBI: HA OCHOBE
aHaJu3a yCJIOBHS 3a/1au 3aMUCHIBaTh KPATKOE YCIOBUE, BHISBIISITH HEOCTAIOIINE
WU U30BITOYHBIE JIaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE IS
pelieHus, MPOBOAUTh pPAcu€Thl M OIEHUBATH PEATUCTUYHOCTH IMOTYYEHHOTO
3HaYeHH (PU3NUYECKOU BEITUYNHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIINTh MPH MOMOIIH (U3UUYECKUX
METOJIOB, HCIOJIb3ysl ONKHCAaHUE MCCIEAOBaHUA, BBIACIATH MPOBEPSIEMOE
MPEINOI0KEHNE, OIEHUBATh MPABUILHOCTH MOPSJIKA MPOBEASHUS UCCIEIOBAHMS,
JienaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOICHUI U OIBITOB;
MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUM WM (PU3UUSCKUX
CBOMCTB Tel (M3y4eHuEe BTOPOro 3akoHa HbroTOHA, 3aKOHA COXpAaHEHUS YHEPTHH,
3aBUCUMOCTh TEpPHOJa KoJIeOaHW NPY>KMHHOTO MasTHUKA OT Macchl rpy3a u
KECTKOCTH TMPYXKUHBI W HE3aBUCUMOCTh OT AaMIUIMTYJbl MajbIX KOJIEOaHUH,
MPSIMOJIMHEWHOE PACIpOCTPAHEHUE CBETA, PA3JIOKEHUE OEJI0oro CBETa B CIIEKTD,
M3yUYEHHE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKajieé U CBOMCTB M300paKeHUS
nmpeaMeTa B coOuparomieil JnH3e, HaOMIOJEeHHWE CIUIONMIHBIX M JIMHEHYaThIX
CIEKTPOB M3IYUYEHUs): CAMOCTOSITEIBHO COOMpPATh YCTAHOBKY M3 HU30BITOYHOIO

Habopa 000pyAOBaHUS, OMUCHIBATH X0/ OIBITA U €r0 PE3YIbTaThl, (HOPMYIUPOBATH
BBIBO/IbI;

MPOBOAUTH MPU HEOOXOIUMOCTH CEPUIO MPSIMBIX U3MEPEHUM, OTIPENIENsisi CpEeIHEE
3HaYeHUE U3MEpPsieMON BeNUUYUHbI ((POKYCHOE PacCTOsSIHUE COOMpAIOIIeil JIMH3bI),
000CHOBBIBaTh BBIOOP CIIOC00a U3MEPEHUS (M3MEPUTEIIHHOTO IPHOOpa);
MPOBOAUTh  HUCCIENOBAHME  3aBUCUMOCTEM  (PU3MYECKUX  BEJIMYUH  C
UCIIOJB30BaHUEM NPSMBIX H3MEPEHUN (3aBUCUMOCTh IMYTHU OT BPEMEHH MpHU
PAaBHOYCKOPEHHOM JBMKEHMHM 0€3 HadyalbHON CKOpPOCTH, Mepuoja KosueOaHuit
MaTeMaTUYECKOro MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTJia OTPAXKEHUSI CBETA
OT yria TMaJeHUss U Yyrja MpeJoMJICHUS OT Yyrja MaJeHus): IJIaHUPOBATh
HCCIIEIOBaHKUE, CAMOCTOSTENIbHO COOUpPATh YCTAaHOBKY, (DUKCUPOBATH PE3YIbTATHI
MOJTY4YEHHOU 3aBUCUMOCTU (PU3UYECKUX BEIWYUH B BUJE TAaOMUIl U IpadUKOB,
JienaTh BBIBOJIBI 110 PE3yIbTaTaM HCCIIeI0BaHUs;

MPOBOAUTH KOCBEHHBIE M3MEPEHUS (PU3UYECKUX BEIUYHUH (CPEIHSISI CKOPOCTh U
VCKODEHHE Teja IIPM DaAaBHOVCKODEHHOM IBWIKEHHU. VCKODEHHE CBOOOIHOTO



najeHusi, KECTKOCTh MPYXHUHBI, KOIPPUIMEHT TpPEHUs  CKOJIbXKEHHUS,
MexaHuueckas paboTa W MONIHOCTh, YacToTa M Nepuoa  KoyeOaHui
MaTeMaTUYECKOr0 U MPYKUHHOTO MAasiTHUKOB, ONTHUYECKash cujaa coOuparomieit
JUH3BI, PAJAUOAKTUBHBIN  (OH): MIAHUPOBATH  HU3MEPEHHUs, COOUpaTh
AKCIEPUMEHTANIbHYI0  YCTAHOBKY W BBINIOJHATH  W3MEPEHUs,  CIeays
MPEIO)KEHHOW MHCTPYKIIUU, BBIUUCISITh 3HAUEHUE BEJIMUMHBI U aHATU3UPOBATh
MOJTyYEHHbIE PE3YIbTATHI C YUETOM 3aJaHHOM MOTPENTHOCTH U3MEPEHUH;
coOoAaTh NpaBUjiia TEXHUKH O€30MacHOCTH Tpu pabore ¢ 1abopaTOpHBIM
o0opynoBaHUEM;

pa3inyaTh OCHOBHBIE TPU3HAKU U3YUEHHBIX (PU3NYECKUX MOJENIEH: MaTepualibHas
TOYKa, a0COJIIOTHO TBEPJIOE TEJIO, TOYEUHBIN UCTOYHUK CBETA, Ty4,TOHKAs JIMH3A,
MJIaHeTapHas MOJIeNb aTOMa, HyKJIOHHAs: MOJIEJb aTOMHOTO S71pa;
XapaKTepU30BaTh MPUHIUIBLI JEUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOpPONl Ha WX OMUCaHUs (B TOM YHUCJE: CIOUIOMETpP, NaTUYUKHU
MOJIOKEHUS, PACCTOSIHUSL W YCKOPEHHUsS, paKeTa, 3XOJOT, OYKH, MEePUCKOTI,
dboToanmapaT, ONTUYECKHUE CBETOBOJbI, CIEKTPOCKON, JTO3UMETpP, Kamepa
Bunbcona), ucnomnb3ys 3HaHUsI 0 CBOMCTBaX (DU3NUYECKUX SBICHUN HHEOOXOUMBIE
(duznyecKkre 3aKOHOMEPHOCTH;

UCIIOJB30BaTh CXEMbl M CXEMATHUYHbIE PUCYHKH U3YUYEHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTENIBHBIX MPUOOPOB U TEXHOJOTHYECKHX IMPOIECCOB MpPHU
pelieHnd y4eOHO-MPAKTUYECKUX 3a/7a4, ONTUYECKHE CXEMbI [JIsi MOCTPOCHHS
M300paXKeHUM B TIJIOCKOM 3€pKajie U COOHparoIiel JTMH3E,

MPUBOJUTh TMPUMEPHI (HAXOAUTH WH(OpPMALMIO O TpUMEpPax) MPAKTUYECKOTO
UCIIOJIb30BaHus (PU3NYECKUX 3HAHUW B MOBCEAHEBHOM KU3HU JJIsl 00ECIEUCHUS
0€30MacHOCTU MpU OOpalleHUuu ¢ MPUOOpaMu U TEXHUUYECKUMHU YCTPOMCTBAMH,
COXpPAaHEHHSI 3JI0POBbS U COOIIOJICHUS HOPM SKOJIOTUYECKOrO TOBEACHUS B
OKpYXaroUIen Cpeie;

OCYILECTBJISITh MOUCK HH(opMaruu ¢Gu3ndeckoro cojaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (POPMYJIUPYST TOUCKOBBIN 3aMpOC, HAXOJUTh MyTH OMPEICTCHUS
JIOCTOBEPHOCTH TOJYYEHHOW HHGOpPMAIlMM HAa OCHOBE HMEIOIIUXCA 3HAHUU U
JIOTIOJIHUTENIbHBIX UCTOYHUKOB;

WCIIOJB30BaTh TPU BBHINOJHEHUU YYE€OHBIX 3aJaHUil HAYyYHO-TIOMYJISIPHYIO
auTepaTypy (PU3MUECKOTO COoJepKaHUs, CIPABOUYHbIE MaTEpHUabl, PECYPChl CETH
NurtepHer, BiaaeTh NpUEMAMU KOHCHEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIU U3 OJHOMN 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE TIHUCbMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
MH(pOpMAIINU U3 HECKOJIBKUX UCTOYHUKOB (PU3HUECKOIO COAECPKaHUs, MyOJIUUHO
MPEACTABIATh PE3YJbTAaThl MPOECKTHON WM HCCIIEIOBATEIIbCKON NEsTEIbHOCTH,
IIPU 3TOM I'PAaMOTHO UCTOJIb30BATh U3YUYEHHBIN MOHSITUHHBIN anmnapaT u3y4aemMoro
paznena (U3MKU W COMPOBOXKAATh BBICTYIUICHHE MpPE3EHTalel ¢ y4eTom
0COOEHHOCTEN ayJJUTOPUN CBEPCTHUKOB.



BocnuTaTtebHble KOMIIOHEHTHI 5-10 Ki1acchbl

KJ1ace Ne Paznena, Ha3BaHune Bonpocsl BocnuTaHus
7
KJ1ace
Pasnen 1. Beenenne Oco3HaBaTh €AMHCTBO U LENOCTHOCTh OKPYKAIOIIETO

MHpa, BO3MOKHOCTb €T0 I03HAaBaEMOCTHU H
00BSICHUMOCTH Ha OCHOBEIOCTH)KEHUH HAYKH.
XapakTepru3oBaTh METOAbI PU3MUECKON HayKU(HAOIIOACHHE,
CpaBHEHHUE, SKCIICPUMEHT, U3MEPEHHE) U UX POJIb B IIO3HAHUU
npupoibl. OCO3HABATh POJIb OTEUECTBEHHBIX YUEHBIX B
CTaHOBJICHUU HAyKH (DU3UKH.

I/I3yanb ImpaBuia TCXHUKHU 0e30IMacHOCTH BKAOUHETE

busuku.
Pa3nen 2. OOBACHATH CTPOCHUE BELIECTB C TOUKU 3PEHUSI(PUUKY.
IlepBonauaibHbIe Oco3HaBaTh €IUHCTBO U LIETOCTHOCTb OKPY>KAIOILETO
CBE/ICHHSI 0 CTPOCHUH MHpa, BO3MOXKHOCTb €r0 I03HABAEMOCTH U
BellecTBA 00BACHUMOCTH Ha OCHOBEJOCTHKEHHI HAYKU.

CaMOCTOSTEILHO MJIAaHUPOBATh U HpOBOI[I/ITL(l)I/IBI/I‘leCKI/Ie

AKCIIEPUMEHTHI.
Pasznea 3. BzanmoneiicrBue OBnazeBaTh CpeICTBAMU ONIUCAHUS JIBHXKCHUS
TeJ Knaccudunupopatb, 00BSICHITH MOTyUYESHHBIC PE3YIIBTATHI,

JeTIaTh BBIBOJIBL.
Pa3BuBaTh BHUMATENBHOCTE, COOpaHHOCTH. CoOMI0NaTh
MpaBUIa TOPOKHOTO ABMKeHU. CoOMoaaTh npaBuia
MOBEJICHUS HAa YPOKE (PU3UKH.

dopMupoBath OepeKHOE OTHOILIEHHUE K

HIKOJIBHOMY 000PYIOBaHHIO.

CaMOCTOSTEILHO MJIAHUPOBATH U ITPOBOJAUTH
(1)I/I3I/I‘IGCKI/I€ OKCIICPHUMCHTHI.

Pasznen 4. laBienne ®opMUPOBATh IECHHOCTHOE OTHOILICHUE IPYT K
TBepPAbIX TeJ, JIpYry, YYUTEIIO.
KUTKOCTEH U ra3oB dopMupoBaTh OTHOIICHUE K (PU3UKE KAK DIICMCHTY

00111e4en0BeYecKOi KyIbTypbl. POpMUPOBATH
YCTOWYMBOCTH IIO3HABATENBHOTOMHTEPECA K N3YUEHUIO
busuku.

ColurofaTh TeXHUKY 0€30MaCHOCTH. YMETh
WCTIONIB30BaTh CIIOCOOBI M3MEPEHUAAABICHNUS B OBITY
U TEXHUKE.

Oco3HaBaTh POJIb OTCUYCCTBCHHBIX YUCHLIX B




CTAaHOBJICHUH HAYKH (1)H3I/IKI/I. CaMOCTOSTEIEHO
IJIAHUPOBATH U IPOBOAUTH
(1)I/I3I/I‘IGCKI/I€ SKCIICPHUMCHTHI.

Pa3znea 5. Pabora 1 MOIIHOCTE.
JHeprus

Hcrnonb30BaTh 3HAHHUS O MEXAHHUECKHUX SIBIICHUSX B
MOBCEHEBHOM JKU3HU I 00ecTieueHus: 6€30MacHOCTH TIPH
00paIeHUuH ¢ TPUOOPaAMK ¥ TEXHUICCKUMH YCTPOHCTBAMH,
JUTICOXPAHCHUS 3[0POBbSI U COOJIOICHHUSI HOPM
IKOJIOTMUECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpejie.
dopMHUPOBATH IIECHHOCTHOE OTHOIIICHHE K aBTOPaM
OTKPBITHIA, U300PETECHHUIA, K TBOPIIAMHAYKH U TEXHUKH.

CaMOCTOITEILHO MJIAaHUPOBATh U HpOBO,Z[I/ITL(bI/BI/I‘-IeCKI/IG

OKCIICPUMCHTHI.

KJ1acc

Pasznea 1. TenyoBbie
ABJICHUSA

[TpuMeHsITh 3HaHMS O TETJIOBBIX SIBICHUAX IsA3aad
MOBCEAHEBHOM KHU3HH, I 00eCTIeYeHUI0e30acCHOCTH
CBOEH KHU3HH, PallHOHAJIEHOTO MPUPOIOTIOIb30BAHUS U
OXpaHbl OKPYKAIOIEHCPEIBI.

YMeTh HCIonb30BaTh PU3HUECKHE TPUOOPHI U H3MEPHUTEIILHBIC
WHCTPYMEHTHI JJ151 ©3MEPEHUS PU3MUECKUX BEIUYHH: MACCHI,
CHJIBI, IaBJIEHNS, TEMIIEPATYPBI, BIAXXHOCTH BO3AyXa.
IIpuBOAUTH MPUMEPHI IKOJIOTHUECKUX

MOCIIeCTBUHN paboThl ABUraTeseli BHYTPEHHETO

CrOpaHHs, TETJIOBBIX U THAPOAIEKTPOCTaHIIUH.
®opMHPOBATh LIEGHHOCTHOE OTHOIIEHUE K aBTOpaM
OTKPBITH, N300pETEHHIA, K TBOPLIAMHAYKH U TEXHUKH.

CaMOCTOSTEILHO MJIAHUPOBATH U ITPOBOJAUTH
(1)I/I3I/I‘IGCKI/I€ OKCIICPHUMCHTHI.

Paznean 2.
JileKTpUYecKue
SIBJICHHUS

Hcnonp3oBaTh 3HaHUS 00 3JIEKTPOMArHUTHBIX

SIBIICHUSIX B TTOBCETHEBHOM XKU3HU ISl 00CCIICUCHUS
0€30IacHOCTH TP OOPAICHUHN C MPUOOPAMU U TEXHHUSCKUMU
YCTPOMCTBAMU, NISCOXPAaHEHUS 3I0POBbS U COOITIOICHHS
HOPM 5KOJIOTUYECKOTO TTOBEICHUSI B OKpY>KAIOIIEeH cpeae.
[IpeaBuaeTs BO3MOKHBIC PE3YyIbTaThl CBOUX

NEWCTBUL.




Oco3HaBaTh POJIb OTCUCCTBCHHBIX YYCHBIX BU3YyUYCHUU
SJICKTPUYCCKUX SIBIICHUH.

CaMOCTOSTEILHO MJIAaHUPOBATH U HpOBO,Z[I/ITL(bI/BI/I‘-ICCKI/IG

OKCIICPUMCHTHI.

Pa3nen 3. DnekTpoMarHuTHbIE
sIBJIEHUS

VY6exnaTb B BO3SMOXKHOCTH O3HAHUSI TIPUPOJIBLB
HEOOXOIUMOCTH Pa3yMHOT'0 UCTIOb30BaHUS JOCTHKECHUI
HAYK{ M TEXHOJIOTHH 7Sl JAIbHEUIIIETO Pa3BUTHS
YeJI0BEYECKOro 00IIeCTBa, yBaXKCHNE K TBOPLAM HaYKU
TEXHUKH, OTHOILLICHNE K (PU3HUKE KaK DIIEMEHTY
00111e4eTI0BEYECKOH KYJIBTYPHIL.

CaMOCTOSTEILHO MJIAHUPOBATH U ITPOBOJAUTH
(1)I/I3I/I‘IGCKI/I€ OKCIICPHUMCHTHI.

Pa3znea 4. CBeToBBIE
ABJICHUSA

DopmMupoBaTh HEOOXOUMOCTh Pa3yMHOTO UCTIOIh30BAHHS
JIOCTH>KEHUM HAyKU U TEXHOJIOTUH JJIs JalIbHEHUIIEro
Pa3BUTHUS YEIOBEUCCKOTO OOIIECTBA, YBAKEHHUE K TBOPIIAM
HayK{ U TEXHUKHU.

OOBSCHATH MPUHITUIIBI PA0OTHI U XapaKTEPUCTHKU
M3YYCHHBIX MAIIIWH, TIPUOOPOBU TEXHUYECKHUX YCTPOMCTB.

CaMOCTOSTEILHO MJIAHUPOBATH U ITPOBOJAUTH
(1)I/I3I/I‘IGCKI/I€ OKCIICPHUMCHTHI.

KJIacc

Pa3zneu 1. 3akoHbI
B3aUMO/1eliCTBUS HIBHKEHUS
TeJ

Hcrnonb30BaTh 3HAHUS O MEXaHHUCCKUX SIBIICHUSX B
MOBCEHEBHOM JKU3HU [T 00ecTieueHus: 6€30MacHOCTH TIPH
00paIeHUH ¢ TPUOOPaAMK M TEXHUICCKUMH YCTPOHCTBAMH,
JUTICOXPAHCHUS 3[0POBBSI U COOJTIOACHHUSI HOPM
IKOJIOTUYECKOTO TIOBENICHUS B OKPYKAIOIIEH cpejie.

CaMOCTOSTEIBLHO MJIAaHUPOBATH U ITPOBOJAUTH
(I)I/I3I/I"ICCKI/IC OKCIICPHUMCHTHI.

Pa3nen 2. Mexannueckue
KOJ1e0aHUsI H BOJHBI.3BYK

XapakTepru3oBarh I11o0albHbIE IPOOIEMBI,

CTOSIIUE [TEpE]] YETOBEUECTBOM: IHEPTETUUECKHUE, CHIPLEBBIE,

9KOJIOTHYECKHE, — UPOJIb (PU3UKHU B PELICHUH STHX IIPOOIIEM.
OOBSCHATH TPUHLIUIIBI PAOOTHI U XapPAKTEPUCTHKH

M3yUYCHHBIX MAIINH, IPUOOPOBH TEXHUUECKHX YCTPOUCTB.

CaMOoCTOsATEeNTFHO TIIAHUPOBATH M MPOBOAUTH(PHU3MUECKHE

OKCIICPUMCHTHI.

Pa3znen 3.

Hcnonb30BaTh 3HaHKS 00 OJICKTPOMArHUTHBIX




JJIeKTPOMATHUTHOE T0J1e

SIBJICHUSAX B TIOBCEHEBHOM JKU3HH T 00CCIICUCHHSI
0e30MacHOCTH MPH OOPAIICHUH ¢ IPUOOPAMH ¥ TEXHUISCKUMHU
YCTPONCTBAMHU, IISICOXPAHEHHUS 3I0POBbS M COONIOICHUS HOPM
IKOJIOTUYECKOTO TIOBEICHUS B OKPYKAIOIIEH cpejie.
[TpuBOUTH MPUMEPHI BIUSHUS SJICKTPOMATHUTHBIX
W3TyYCHHUH HA JKUBBICOPTAHU3MBI.

CaMOCTOATETHLHO TIIAHUPOBATH M IPOBOAUTHPHU3HUUCCKHEC
9KCTICPUMECHTHI.

Paznen 4. CTpoeHue aroma u
aTOMHOTO sipa

Hcnonb30BaTh NOTY4YECHHBIE 3HAHUS B TIOBCEJHEBHOM
JKU3HH TIPU OOpallleHuH ¢ MPUOOPaMu M TEXHUUECKUMU
YCTPOMCTBaMH (CUETUYMK HOHU3UPYIOIINX YaCTHII,
JO3UMETP),IUIsl COXPaHEHUsI 310POBbs U COONIOICHHUS HOPM
HKOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIEH cpee.
[TpuBOIUTH IPUMEPHI BIUSAHUS PAIHOAKTUBHBIX
W3JTy4YCHUH Ha )KUBBICOPTaHU3MBI.

[ToHnMaTh NpUHIMI ASHCTBUS JO3UMETPa UPa3IHYaTh
YCIIOBHSL €T0 UCTIONIb30BAHUS.

[ToHuMaTh 3K0I0TUYECKHE MPOOIIEMBbI, BO3ZHUKAIOIIUE
MIPY UCTIOJIb30BaHUN ATOMHBIXAJIEKTPOCTAHINN, H Ty TH
peLeHUs 3TUX MPOOJIEeM, MEPCIIEKTUBBI HCIIOIB30BAHUS
YIPaBJIIEMOT0 TEPMOSACPHOTO CHHTE3A.

Paznen S. Ctpoenue u
3Boonus BeesteHHOM

Oco3HaBaTh HNCHHOCTb HAYYHBIX I/ICCJ'Ie,Z[OBaHI/Iﬁ,pOJ'IB
ACTPOHOMMHHU B paCHIMPCHUN Hpe,[[CTaBHCHI/Iﬁ 00
OKpYy?KaromeM MHUpPE U €€ BKIIA/ B YIIYUYIIICHUC Ka4C€CTBaA
JKHU3HHU.




TEMATHUYECKOE IINIAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos
HaunmeHnoBaHue pa3aesioB 1 TEMIIPOTPAMMBI
Ne i/ Beero Kontpoasusie | Ilpakruyeckue
r
padoThI padoThI
Pasnen 1. ®u3nka u e€ poJjib B NO3HAHMHU OKPYKaIOILIero Mupa
1.1 ®du3uka - HayKa 0 IpUpoe 2
1.2 Pu3nueCcKue BEINYUHbI 2 1
1.3 EcrecTBeHHOHay4YHBINM METO/ IO3HAHUSA 2 1
Hroro no paszneny 6
Pasnen 2. [leppoHavasIibHbIE CBEICHUS 0 CTPOCHHH BellleCTBa
2.1 Crpoenue BeniecTBa 1
29 JIBM>KEHHE U B3aMMOJICHCTBUE YaCTUIIBEILIECTRA ) |
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2
Hroro no paszneny 5
Pa3pnen 3. /IBu:keHMe U B3aUMO/AeliCTBHE TeJl
3.1 MexaHnueckoe IBUKEHUE 3
3.2 Nuepuus, macca, mI0THOCTh
33 Cuia. Bune! cun 14 1 2
Hroro no pazaeny 21
Pasnen 4. laByieHue TBEPABIX TeJl, JKMIAKOCTel 1 ra3os
41 Hasnenue. Ilepenaua nasineHus TBEPABIMUTEIIAMH, KUIKOCTAMU U 3
' razamu




4.2 JlaBineHue KuJIKoCTU

4.3 ATmocdepHoe naBiieHue
44 JleficTBHE )KUIAKOCTHU U Ta3a HANIOTPYKEHHOE B HUX TEJIO 7 3
Hroro no paszuneny 21
Pasnen 5. PaGoTa 1 MOIIHOCTB. DHeprusi
5.1 PaboTa 1 MOLTHOCTB 3 1
5.2 [IpocThie MexaHU3MBI 5 1
53 MexaHnueckas SHEprus 4 1
Hroro no paszneny 12
PeszepBHoOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12




8 KVIACC

HaunmeHoBaHue pa3aesioB 1 TEMIIPOrPaAMMBbI

KoanuecTBo 4acoB

Ne n/m KonTpoJsbHble IIpakTHyeckue
Bcero
padoThI padoThI

Pasnea 1. TensioBblie siBJIeHUS
1.1 CrtpoeHue 1 cBOMCTBA BEIIECTBA 7
1.2 TernoBsle IpOLECCH 21 1 5

Hroro no paszneny 28

Pasnen 2. DinekTpuyecKkue H MATHUTHBIE SIBJICHUS
)1 DnexTpuueckue 3apsaabl. 3apsHKEHHBIE TElau MX B3aUMOJEHCTBHE 7 |
2.2 IToCTOSTHHBIN 2IIEKTPUYECKUNA TOK 20 1 7
2.3 MarHuTHbI€ SIBJICHUS 6 1 1.5
24 DneKTpoMarHuTHasi MHAYKIUS

Hroro no paszneny 37

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB IIOITPOI'PAMME 68 3 14.5




9 KJIACC

HaumeHoBaHue pa3aesioB 1 TEMIIPOrpaMMbl

KoaunuyecTBO 4acoB

Ne n/n Kontpoabnbie | IpakTuueckue
Bcero
padoThI padoThI
Pasnen 1. Mexanndeckue siBJICHUsI
11 MexaHHueCKOe ABMKEHHE M CIIOCOOBI €rOONUCaHus 10 !
1.2 B3aumopeiicTBue Ten 20 1 3
1.3 3aKOHbBI COXpaHEHUs 10
Hroro no paszneny 40
Pasnen 2. Mexannveckue KoJie0aHusI 1 BOJTHBI
2.1 Mexanuuyeckue KojieoaHus
2.2 MexaHnuyeckue BOJIHBL. 3BYK 8 1
Hroro no paszneny 15
Pa3nen 3. DiiekTpoMarHuTHOE 10JIe H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJNEeKTPOMarHuTHOE T0JI€ UAJIEKTPOMArHUTHBIE BOJIHBI 6 )
Hroro no paszneny 6
Pasnen 4. CBeToBbIC ABICHUA
4.1 3aKOHBI pacCIIPOCTPAHEHUS CBETA 2
4.2 JIuH3BI ¥ onTHYECKHEe TPUOOPHI
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTp
Hroro no paszneny 15




Pa3zgen 5. KBaHTOBBIE IBJICHUSA

5.1 Hcnyckanue v noraomneHue cBetTa aToMoM 1
5.2 CrpoeHue aTOMHOTrO s11pa 1
53 SAnepHble peakuuu 1
Hroro no paszneny 17
Pasnea 6. IloBTopHuTe/IbHO-00001IA0IIIMIT MOIY.Tb
6.1 [ToBTOpeHne u 06001IeHNE CoaepKaHUSKypca (GHU3HMKH 3a 7-9 Kiacc 9 5
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB IIOITPOI'PAMME 102 7







