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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YpOBHE OCHOBHOTO 0O0HIEr0 0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUWM M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHOW MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueoOHoro npeamMera «Ousukay.

Copnepkanue mnporpaMmbl 1o (U3MKE HaAmpaBiIeHO Ha (QOpMUpPOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO0 H3YYECHHS
¢u3MKN Ha AEATEeIBbHOCTHOM OcHOBe. B mporpamMme mo (u3MKe YYUTBHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanusauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢pu3HKe yCTaHABIMBAET paclpeeieHle yueOHOro MaTepuana
o rojaMm oOydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIEA0BaATEILHOCTh
U3yYEHUs TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS NMPEAMETHOTO COJAEPKAHUSA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢usmke pa3paboTaHa C LEIbI0 OKa3aHUS METOJUYECKOMN
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl O YYEOHOMY IIPEIMETY.

®du3zrka SBISIETCS CUCTEMOOOPA3YIOIINUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
IpEeIMETOB, MOCKOJbKY (PU3MUYECKHE 3aKOHBI JieXKaT B OCHOBE IPOIIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoJIoruel, acTpoHOMHEH H (U3UYECKOU
reorpagueii, BHOCHUT BKJIaJ B €CTECTBEHHOHAYyYHYI0 KapTUHYy MHpa,
IpPEeoCTaBsieT HauboJiee SCHble O00pa3lbl NPUMEHEHHS HAyYHOrO METoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa w3 TIIaBHBIX 3a1a4 (PU3UYECKOro OO0pa30BaHHUS B CTPYKType OOIIero
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHUM ECTECTBEHHOHAYYHOM TPAMOTHOCTH H
MHTEpeca K HayKe y 00yJarouuxcsl.

N3yuenne ¢u3ukun Ha 0a30BOM YypOBHE MPEIANOJaracT OBJIaJCHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBICHUS,

e OLICHUBATh 1 MIOHUMATh OCOOCHHOCTU HAYYHOT'O UCCIIEI0BAHMS;

e HHTEPIIPETUPOBATH JAAHHBIE M WCIOJIb30BaTh HAYYHBIEC J0KA3aTEIbCTBA JIJIS
MOJTyYEHUs BBIBOJIOB.

[lenn w3yueHus (u3MKK Ha ypOBHE OCHOBHOTO 00mero o0Opa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Duszuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit dexepanuu, peanu3yromx
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, yTBEPKAEHHON peLICHHEM



Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).

Henu uzyvyenus puznkm:

e MpuoOpeTeHHuEe HHTEpeca U CTPEMIICHHS OOYyYalolUXCs K HaydHOMY
U3YYEHUIO TPUPOJBI, pPa3BUTHE HUX HHTEJUICKTYyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJbTaTa HW3y4YCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHHE TPEACTABICHUNA O POIM (DU3UKU IS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

e pa3BUTHE  TPEICTaBICHUH O  BO3MOXHBIX  chepax  Oynayuien
npo(eCCUOHANBHOM  N1eATEIbHOCTH, CBA3aHHOM C (DU3HKOH, MOATOTOBKA K
JaynbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3TUX 1eled mporpamMmbl MO (HU3WKE Ha YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e IpUOOpEeTEHHE 3HaHUM O JUCKPETHOM CTPOCHHMU  BEIIECTBA, O
MEXaHUYECKHUX, TeTJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSIX;

e MpUOOpETEHNE YMEHUN OMHUCHIBaTh M OOBSACHATH (PU3MUECKHUE SIBICHUS C
UCTIOJIb30BaHUEM TIOJTYUCHHBIX 3HAHMIA

e OCBOCHHE METOJOB pEHICHUA MPOCTEHINMX pacy€THBIX 3amad ¢
UCIIOJIb30BaHUEM puznyeckux Mojenei, TBOPUYECKUX U
IPAKTUKOOPUEHTHPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUU HAONIONATh MPHUPOIHBIC SIBICHUS U BBIIOJIHATH OTMBITHI,
JabopaTopHble pabOThl U 3KCIEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOTHl ¢ WHPOpMANMEH (HU3HUUECKOTO COIEpKAHUS,
BKJItOYass WH(GOPMALMI0O O COBPEMEHHBIX JOCTIDKCHUAX (GU3MKHM, aHaliu3 |
KPUTHYECKOE OlIeHWBaHWE NHPOPMAITUH;

e 3HAKOMCTBO cO cepamu mpodhecCUOHAIBHOM NESITEIbHOCTH, CBSI3aHHBIMU
c (u3uKoil, U COBpEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMU Ha JIOCTHXKEHUSIX
(bU3MYEeCKON HAYKH.

Ha uzydenune ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOILETrO
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeNo), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HefIeNi0).

[Ipennaraemsiii B mporpamme no ¢u3uke nepeyeHb JabopaToOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTEb JeIaeT BHIOOP MPOBEICHUS
7a00paTOpHbIX PabOT M OMNBITOB C YYETOM HHIUMBUIYAIBHBIX OCOOCHHOCTEH
OoOy4Yaronmxcs, Crucka AKCIEPUMEHTAIbHBIX 3a/laHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOT0 dK3aMeHa 1o (U3UKe.



COJEPXAHUE OBYUYEHUA

7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

@usnka — Hayka O npupojne. SABneHuss npupoipl. OU3NYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenuuuHbL. M3Mepenue Qusnmyeckux BenuyuH. Dusznyueckue
npudopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKd H3Y4YalOT MPHUPOLY.
EctecTBeHHOHay4YHBId METOJ] MO3HAHWA: HAOJIOJIEHUE, IOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0OBICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SBICHHUH C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHM4YeCKHE, TEIUIOBBIC, DSJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBJICHUS.

2. Ousnueckue MpuOOPHI U MpoIeIypa NMPIMbIX U3MEPEHUN aHAJIOTOBBIM U
UU(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre EHbI AIEHUS Kbl U3MEPUTEIBHOT0 Tprdopa.
N3mepenue pacCTosTHUMN.

N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TENa.

Onpenenenue pa3MepoB MalbIX TEN.

5. H3mMepeHne TtemmepaTypbl NPH MHOMOIIHA YKUJIKOCTHOTO TEPMOMETPA H
JIaT4YUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHMs IO IPOBEPKE TMIIOTE3BI: AAIBHOCTH IOJIETA
HIapyKa, MymeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIbIIE BHICOTA MTyCKa.

Paznean 2. IlepBoHayajibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemiecTBa: aTroOMbl M MOJEKYJIbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkenune wyactul, BeniecTBa. CBs3b CKOPOCTH JIBJKEHHSI YacTUL C
temnepatypoil. bpoyHoBckoe nBwkeHue, auddysus. B3aumonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIECTBA: CTPOECHUE Ta30B, JKUJIKOCTEH U TBEPIBIX
(KpUCTaIIIMYEeCKNX) Tell. B3auMoCBA3bp MeXAy CBOWCTBAaMH BEUIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoGeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabGmronenue OpOyHOBCKOTO IBUXKEHUSI.

2.  Habmonenne nuddys3un.
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3. HaGmonenuwe  sBiIeHUM, OOBACHAIONIMXCA  NPUTSHKEHUEM  WUIU
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ounenka AMaMmeTpa aTroMa METOJOM psiioB  (C  HCHOJIb30BAHHEM
dbortorpaduii).

2. OnpIThI 10 HAOJIOIEHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSI>)KEHHUS.

Pa3nea 3. /IBuskeHHe 1 B3aUMOJAEMCTBHE TeJl.

Mexannueckoe [BHXEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBHKCHUE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPABHOMEPHOM JBWXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSL.

SBneHne uHEpHMU. 3aKOH WHEpUMH. B3anmmonencTBMe TeNn KAk IPUYAHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCcTBa.

Cuna kak XapakTEepUCTHKA B3auMoAeWcTBUs Tea. Chila yIpyrocTd U 3aKOH
['yka. MI3MepeHune cuiibl C MOMOIIBIO JUHAMOMETpa. SIBJIeHHE TATOTEHUSI U CUJia
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CroxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIe U TEXHUKE.

Hemoncmpauuu.

HaOmroienre MexaHu4ecKoro IBUKEHUS Tea.

N3mepeHne CKopoCTH MPSIMOJIMHENHOTO JBUKEHHS.
HabGnronenue siBjeHUST HHEPIIUH.

HaOmronenne naMeHeHus CKOpOCTU MPU B3aUMOJICHCTBUU TeJ.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopuwie pabomul u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JABUKEHHUS (IIapUKa B KUJIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOMIIS M TaK Jiajee).

2. Ompenenenue cpeqHed CKOPOCTH CKOJBKEHHUS Opycka WM IIapuKa Mo
HAKJIOHHOM TUIOCKOCTH.
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3. Ompeznenenre MIOTHOCTHA TBEPAOTO TeA.

4. OnbIThl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh pacTsKeHus (aedopmaniun)
MPY>KUHBI OT TPUIIOKEHHOU CHUJTBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znea 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBLICHUS U yBEJIMYEHUS JaBiaeHus. [laBieHue rasa.
3aBUCUMOCTh JaBJIEHHsA raza oT oObéma, TemmepaTypsl. [lepemaua naBneHus
TBEPABIMHU TEJIAMH, KUIKOCTAMH M rasamu. 3akoH [lackand. [IHeBmMaTmueckue



MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TriayOuHbl. ['mapocTtatuueckuii
napagokc. Coobmaroiuecs cocynsl. ['unpaBinueckue MEXaHU3MBbl.

ATtmocdepa 3emmu u armochepHoe naBieHHe. [IpUUYMHBI CyIIECTBOBAaHUS
BO3yIIHOM 000sioukn 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue XKUIAKOCTH M Ta3a HA MOTPYKEHHOE B HUX TeJIO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JABJICHUS Ta3a OT TEMIIEPATYpPHI.

[lepenada naBiaeHUs )KUAKOCTBHIO U Ta30M.
Coobmiaroiuecst COCyIbl.

['mapaBauyueckuu mpecc.

[TposiBnenue neicTBUs aTMOC(HEPHOrO JaBICHHUS.

6. 3aBUCHUMOCTb BBITAJIKHBAIOLIEH CHIIBI OT 00bEMA MOTrPYKEHHON YacTu
TeJa U MIIOTHOCTH KUIKOCTH.
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7.  PaBEHCTBO BBITAIKMBAIOLIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.

8.  YcnoBue 1uiaBaHUs TEN: MJIABAHUE WIH MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. UccrnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEéMa MOrpyKEHHOU B
JKUJIKOCTh YaCTH Tea.

2. OnpeniesieHUe  BBITAIKUBAIONIECH  CHIJIBI, JICMCTBYIOIIEW HaA  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEN HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMA MOTPYKEHHON B KUIAKOCTh YaCTH
TeJa U OT MJIOTHOCTHU XKUJKOCTH.

5. KoHCTpynpoBaHue apeoMerpa WIM  KOHCTPYMPOBAaHHE JIOJKA U
OIpPEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znea 5. PaGoTra nu MOIHOCTB. JHEpPrus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAs ILJIOCKOCTh. [IpaBuio
paBHOBecusi pbluara. IlpuMeHeHMe TpaBWJIa pPaBHOBECHS phbluara K OJIOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHUKE.

Mexannyeckasds »dHeprusa. KuHernueckass © TOTCHIMAJIbHAS  JHEPTHS.
[IpeBpalieHre OTHOTO BH/Ia MEXAaHUYECKOW IHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.



1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Onpexenenue padOThl CUJIbI TPEHUS MPU PABHOMEPHOM JABUKEHUU Teja IO
TOpPU30HTAJIbHOU IIOBEPXHOCTH.

2. HccnenoBanue yciaoBUN paBHOBECHUS pblYara.

3. U3mepenue KII/I HaKIIOHHOM IIJIOCKOCTH.

4. MI3yyeHne 3aKOHA COXPaHEHUsI MEXAHUYECKON SHEPTUH.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TMOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOPUU CTPOCHHS
BellecTBa. Macca M pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOU TEOPUHU.

Mopgenu TBEPAOrO, JKUAKOIO U Ta3000pa3HOrO0 COCTOSHHUI BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE MOJIOKEHUN MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmaunBaHN€e U KallWUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMPEHNUE U CHKATHE.

Temneparypa. CBsi3b TeMHIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKCHHS
yacTull. BuyTtpeHHsst sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH HSHEpruu:
Temionepeaaya 151 COBEPILICHUE paboThI. Bunsr TEIUIONEePEaauH:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonudecTBo TemynoTel. YaenbHas TEIIOEMKOCTh BEIIeCTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBneHue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEpaTyphl KHUIIEHUS OT aTMOC(hEepHOro
JTaBJICHHSI.

BnaxnocTs BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETI0Ta CTOPAHUSL.

[Tpununer pabotel TemnoBbix asurateneit KIIJ temmoBoro asurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOUIEN CPEJIBL.

3aKOH COXPAHEHUS U MIPEBPAIICHUS SHEPTUM B TETJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmroneHne OpOyHOBCKOTO JIBUKEHUS.

2.  Habmonenne nuddys3un.

3. HaOmroneHue sIBICHUN cMauuBaHUs U KalWJUISIPHBIX SIBJICHU.
4.  HabnropeHue TEIIOBOrO paclIMpEHUs Tell.

5. HM3meHeHue naBieHMs raza npu U3MEHEHUU oObEMa M HarpeBaHUM WU
OXJIQXKCHUU.
6. IIpaBwia u3MepeHHs TEMIIEPATYPBI.



7. Bwupsl Temionepenayu.

OxJaxieHue Ipu COBEPIIICHUHN padOTHI.

9. HarpeBanue npu coBepiieHUN paOOThl BHEIIIHUMU CHUJIAMH.

10. CpaBHEHHE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaOmroieHue KUIIEHUS.

12. HaOmroeHue noCTOSTHCTBA TeMIIEPaTyphl IPH TUIaBICHUU.

13. Moaenu TEIIOBbIX JBUTATENEH.

Jlabopamopuvie pabomul u onvimol.

1. OnpIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAILIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OmnpIThl MO HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUS Ta30B, KUIKOCTEU M
TBEPABIX TEIL.

4. OrmpejeneHue JaBjIeHUs Bo3ayXa B OaJJIOHE HITTPUIIA.

5. OneIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH JIaBJICHUS BO3AyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHUSI.

6. IIpoBepka runoTe3bl TUHEWHOU 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

7. HabOmromenme wu3MEHEHMsI BHYTPEHHEW DOHEPrHMM Tella B pe3yibTaTe
TEeIJIonepeayr U padOThl BHEITHUX CHJI.

8. HccnenoBaHue sIBICHUSI TEIUIOOOMEHA TPU CMEINIMBAHUM XOJIOJHON H
ropstyei BOJIBI.

9. OmnpeneneHue KOMMYECTBA  TEIUIOThI, TMOJIYYEHHOTO BOJOM  MpH
TEIMJI000MEHE C HArPEThIM METALTUYECKUM ITUITUHAPOM.

10. OmnpeneneHue yAeabHOM TEMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca ucnapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.

13. OmnpeneneHue yaeabHON TEMIOTHI MJIABJICHHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

Onektpuzanusi Ten. J[Ba pojia 3lEKTpUYECKUX 3apsiaoB. BzaumopeiicTBhe
3apspKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

Onektpuueckoe mnoisie. Hanpssk€HHOCTH 3nekTpudeckoro mosst. [IpunHimn
CYNEPHO3ULIUN IIEKTPUUECKUX OJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu siekTpuyuecKux 3apsioB. DJIEMEHTAPHBIN JJICKTPUUECKUAN 3apsil.
Crpoenne aroma. I[IpoBONHMKM W  JIUDJIEKTPUKUA. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUd TOK. YCJIOBHS CYIIECTBOBAHMS SJIEKTPUYECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSL 3JIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuueckas uenb. Cuiia  Toka.  DJIEKTPUUECKOE  HAPSIKEHUE.
ComnpoTuBiieHHE NPOBOJIHUKA. YIETbHOE CONMPOTHUBJIEHUE BemlecTBa. 3akoH Oma



o ydactka nenu. l[locinemoBarenbHoe W mapauieibHOE — COCIMHEHHE
ITPOBOJIHUKOB.

PaGota ®w MONIHOCTh DJJEKTpUYECKOTO ToKa. 3akoH J[xoymsa—Jlenma.
DIEeKTPUYECKUE 1IETTH U TTOTPEOUTENH dISKTPUUECKO 3Heprun B ObITY. KopoTkoe
3aMBIKaHHE.

[TocTtossHHbIe  MarHuTBl.  B3aumMoaencTBHME  IOCTOSHHBIX ~ MarHHUTOB.
MaruauTtHOe 110JIe. MarauTHoe noje 3eMJIM M €ro 3HaueHHE I KU3HHM Ha 3eMiIe.
OmeiT  Opcrega. MarauTHoe 1oje  3JEKTpUYECKOro Toka. [lpuMeneHue
3JIEKTPOMArHWTOB B TEXHUKE. J[€MICTBME MAarHUTHOIO TOJISl HA IPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENL MOCTOSTHHOTO TOKa. VCMOJb30BaHUE JJIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel apanes. SBieHne MeKTpoMarHuTHOM MHAyKUuH. IIpaBuio Jlenna.

DIeKTpOoreHepaTop. Cnioco6b1 MIOJTy4YECHUS AIEKTPUIECKOU DHEPIUHU.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

1.  Dnexktpu3amnus Tell.

2. JIBa poja 3JIEKTPUYECKHX 3aPSAJI0B U B3aUMOJICCTBUE 3aPSIKEHHBIX TEIL.

3. YCTpOHCTBO U AEHUCTBUE DIIEKTPOCKOIIA.

4.  DIEeKTpOoCTaTUYECKass UHIYKLIHS.

5. 3aKOH COXPaHEHMS BJIEKTPUUYECKUX 3aPSA0B.

6. IIpOBOAHWKY W TUDJICKTPHUKHU.

7.  MopgenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.

8. HCTOYHMKM MOCTOSIHHOTO TOKA.

9. JleucTBUSA 3IEKTPUYECKOTO TOKA.

10. DNEKTPUYECKUHN TOK B KUJIKOCTH.

11. T'a3o0BbIl pa3ps.

12. H3mepeHune cuiibl TOKa aMIIEPMETPOM.

13. H3MepeHune 3JIEKTPUUECKOTr0 HAIPSKEHUS BOJIBTMETPOM.

14. Peocrar n Mara3uH COIPOTUBIICHUM.

15. BsauMmopaencTBUe ITOCTOSHHBIX MAarHUTOB.

16. MoaennpoBaHre€ HEBO3MOXKHOCTH PA3/ICICHUS TTOJOCOB MAarHUTA.

17. MoaenupoBaHWE MAarHUTHBIX IOJIEA MOCTOSIHHBIX MAarHUTOB.

18. OmmIT DpcTena.

19. MarauTHoe noJjie ToKa. DJIEKTPOMArHHUT.

20. JleWicTBME MAarHUTHOIO TOJISL HA IIPOBOJAHUK C TOKOM.

21. DJIEKTPOJBUIATENb NOCTOSHHOTO TOKA.

22. HccnenoBaHue SBICHHUS DIEKTPOMArHUTHOW HHAYKIIVH.

23.  OmnbiTel @apanes.

24. 3aBUCUMOCTb HANpPABJIEHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHUS.
25.  DJEeKTpOoreHepaTop NOCTOSHHOIO TOKA.



Jlabopamopnsie padomul u onsimel.

1. OneiTel 1O HAOTIOAEHUIO DJJICKTPHU3AIMU TEA WHAYKIMEH © TIpH
COMPUKOCHOBEHUH.

2. HccnenmoBanme JeWCTBUSL DJIEKTPUYECKOTO MO HA NPOBOJHHMKUA H
JTUBJIEKTPUKHU.

3. CoOopka u mpoBepKa pabOThI AIEKTPUICCKON IIETH MTOCTOSTHHOTO TOKA.

4. HV3MmepeHue U peryIupoBaHUE CUJIbI TOKA.

5. H3MepeHue U peryinupoBaHuE HAMPSKEHMUS.

6. HccnemoBaHue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO YEPE3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7.  OmnbITHI, JEMOHCTPHUPYIOITUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
COMPOTUBJICHUSI MPOBOJHUKA OT €ro JJIUHBI, IUIOMAAN MONEPEYHOr0 CEUEHUS U
Marepuara.

8. IIpoBepka mpaBwiIa CIOXKEHHS HANPSHKEHUN TMPU MOCIEIOBATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JJisi CHJIBI TOKa MPU MAPATIEITLHOM COEIUHEHUU
PE3UCTOPOB.

10. Onpenenenue pabOThI AICKTPUUECKOTO TOKA, UJIYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHue MOIIHOCTH AJIEKTPUYECKOTO TOKa, BBIICISIEMONM Ha
pe3ucrope.

12. UccnenoBanue 3aBUCUMOCTU CHUJIBI TOKA, UIYIIETO Yepe3 JaMIOYKy, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenue KII/] narpeBarensi.

14. UccnenoBaHue MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.

15. 3ydyeHne MarHUTHOTO TIOJISI TMOCTOSIHHBIX ~MAarHUTOB TIpU  HX
00BbEIMHCHUU U Pa3JICTICHUH.

16. UccnenoBanue AEMCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUSA
KaTYILIKU C TOKOM U MarHuTa OT CUJIbl TOKAa M HAIllpaBJICHUS TOKA B KaTYIIIKE.

18. N3ydeHue AeCTBUSI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

19. KoHcTpyupoBaHue u u3ydeHue padoThl AJIEKTPOABUTATEIIS.

20. Wsmepenue KII/] anexkTpoaBuraTeibHOM yCTaHOBKH.

21. OObITBl O HWCCIEIOBAHUIO SIBJICHUSA DJIEKTPOMArHUTHOW WHIYKIIWU:
HCCIIeIOBAaHUE U3MEHEHUM 3HAUCHUS U HAIMPABJICHUS WHIYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nena 8. Mexannueckue siBJeHHUS.
Mexanuueckoe ABWKEeHUE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mnpsiMONIMHENHOE



nerxeHne. HepaBHomepHoe npsMonuHeiHoe nBmkeHue. CpenHsst 1 MIHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOycKopeHHOE mNpsMoOiuHEiHOe JBrmxkeHue. CBoOOIHOE
nagenue. OnsITel ['amues.

PaBHOMEpHOE ABMKEHHME MO OKpYyKHOCTU. [lepumon m uvactora oOpamieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

IlepBsiii 3akoH Hprotona. Bropon 3akon Herorona. Tpernit 3akon HeroToHa.
[IpyHIMT CyNIepIIO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: CHjla TPEHUS CKOJIbKEHUS, CUila
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOIO TATOTEHUA. YCKOPEHHE CBOOOIHOIrO
najgeHus. JIBwxenne mianetr BoKpyr Connuma. [lepBas kocmumyeckass CKOpPOCTb.
HesecomocCTh U nieperpysKu.

PaBHOBecue matepuanbHON TOUKH. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJOIO TeEJIA € 3aKPEINIEHHON OCBIO BpalieHus. MoMeHT cwibl. L[eHTp TskecTH.

Nmnynec Tenma. 3meHenne umiynbca. IMImynse cuibl. 3aKOH COXpaHEHMS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabora U MouHOCTh. PaboTra cuil TsDKECTH, YHPYrOCTH,
TpeHust. CBs3b dHEpruu u padbotel. IloTeHnmanbHas sHEprus Tena, NOJHATOro Hal
MTOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHEeprus cxaTou npyxxuHsl. Kunernueckas
sHeprus. Teopema O KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaOnrogeHne MEXaHUYECKOTO ABMIKEHMSI Tella OTHOCUTEIBHO Pa3HbIX Tell
OTCUY€Ta.

2. CpaBHEHME IyTE€d M TPACKTOPUW JABMIKEHHS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

3. H3MmepeHue CKOpOCTH U YCKOPEHUS MPSIMOJITMHEWUHOTO JIBUKECHHS.

4. HccnepnoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JBHUKEHHS.

5. HabGmrogeHue nBM>XEHHS TeJla IO OKPY>KHOCTH.

6. HaOmrogeHue MeXaHWYECKUX SIBICHHM, NPOUCXOIAIIMX B CHUCTEME
orcuéra «Temexxka» Tmpu €€ PAaBHOMEPHOM M YCKOPEHHOM JBHKCHUH
OTHOCHUTEJIHHO KaOWHETa (PU3MKH.

7. 3aBUCUMOCTb YCKOPEHHS TeJla OT MAacChl TeJla U JCHUCTBYIOIIEH HA HEro
CUJIBL.

8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJEHCTBUY TEII.

9. H3meHeHue Beca Tena NPU YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya mMimysbca py B3aUMOJEUCTBUN TEI.

11. TIpeoOpa3oBaHus SHEPTUU IIPU B3aUMOJICHCTBUM TEII.

12. CoxpaHEHHE UMITYJIbCA IIPU HEYIPYTOM B3aUMOJEHCTBUN.

13. CoxpaHeHHE UMITYJIbCa MPU AOCOTIOTHO yIPYTroM B3aUMOIEHCTBUU.



14. HaOmronenue PEaKTUBHOI'O ABUKCHUS.

15. CoxpaHeHHE MEXaHUYECKOM SHEPTruu Npu CBOOOTHOM MaICHUU.

16. CoxpaHeHHE MEXAHUYECKOW OHHEPruu NpU JABUKEHUU Tella TOJ]
JIEVCTBUEM IIPYKUHBL.

Jlabopamopnvie pabomul u onvimaul.

1. KoncTpynpoBaHue TpakTa sl pa3roHa M JAJIbHEWIIEr0 PaBHOMEPHOI'O
JIBUKCHHUS IIAPUKA WU TEIICKKHU.

2. OrmpeneneHne cpeaHed CKOPOCTH CKOJIBKCHHS OpycKa WM JBHKCHHS
1IapUKa 10 HAKJIOHHOM IIOCKOCTH.

3. OmpeneneHne YCKOPEHUsl Tella MPU PAaBHOYCKOPEHHOM JBH)KCHUHU IIO
HAKJIOHHOM TIOCKOCTH.

4. HccrienoBaHWe 3aBUCUMOCTH MYTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 Ha4aJIbHOU CKOPOCTH.

5. IIpoBepka TruUIOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCATCS KAaK psJ  HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEXKYTKA BPEMEHU OJMHAKOBBI.

6. HccrmemoBaHune 3aBUCUMOCTH CHJIbI TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAJIBHOTO JIaBJICHUSI.

7. Omnpenenenne KodhGHUITUEHTA TPEHUS CKOJIBKCHUS.

8. OmnpeneneHne KECTKOCTU MPYKUHBI.

9. Omnpenenennre padOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBHXKCHUU TeJia
10 TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenue pabOThl CHJIBI YOPYrOCTH TMPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

11. M3yuyeHHe 3aKOHA COXPAHEHUS SHEPTHM.

Pa3nen 9. Mexannuyeckue KoJie0aHusl M BOJIHbI.

Konebarensnoe nemwxkenne. OCHOBHBIC XapaKTEPUCTUKH KOJIEOAHMIA: TIEPHO/I,
4acToTa, aMIUIUTyAa. MaTeMaTu4ecKui U NPYKUHHBIN MasTHUKH. [IpeBpanienue
DHEPTUU TIPHU KOJICOATETHHOM JIBIKCHHH.

3aryxatomue  KojeOaHus.  BblHyXIeHHble — KojeOanus.  Pe3oHaHc.
Mexanuueckue BosiHBI. (CBOWCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
MONEpEYHbIE BOJHBI. JIMMHA BOJMHBI W CKOPOCTh €€ PaCHpOCTPAHEHUS.
Mexanunyeckue BOJIHBI B TBEPJIOM TeEJE€, CENCMUYECKUE BOJIHBL.

3ByK. ['pomMKOoCTh 3Byka M BbicoTa ToHa. OTpakeHue 3Byka. MHdpa3Byk u
YIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenue kojieOaHWii TE€N HOX AEHCTBHEM CHJIIBI TSDKECTA W CHIIBI
YIPYTOCTH.

2. HabGmrogenue xoneOaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

3. HaOGntonenue BbIHYKIEHHBIX KOJIOaHUI 1 pe30HaHca.

4. PacrnpocTpaHeHue MPOAOJIbHBIX U NOTIEPEUHBIX BOJIH (Ha MOJIEIIN).



5. HalGnrogeHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKYCTHYECKHI pE30HaHC.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue YacTOThl M TEpHOJa KoJieOaHUHW MaTeMaTH4eCcKOro
MasiTHUKA.

2. Ompenenenre 4acTOTHI U MEpUO/Ia KOJIeOaHUH MPY>KUHHOTO MasiTHHUKA.

3. HccnenoBaHue 3aBUCUMOCTH NepHoa KOJIeOaHUH MOABEIICHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH MEPUO/IA KOJIEOaHUHN MPY>KUHHOTO MasTHUKA
OT Macchl rpys3a.

5. IIpoBepka HE3aBUCUMOCTH NEpHOJAA KOJEeOAHUN Tpy3a, MOABEUICHHOTO K
HUTH, OT MacChl Ipys3a.

6. ONbITHl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb IEepuojaa  KoJiebaHUi
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. V3MmepeHue yckopeHus CBOOOAHOIO MaICHUS.

Pazgeua 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMArHUTHbIE BOJIHBI.

OJIEKTPOMarHuTHOE  IOJE.  DJIEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBA
ANEKTPOMArHuTHbIX BOJH. [llkana »ieKTpoMarHWTHBIX BOJH. Mcnonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja cBera. CkopocTh cBeTa. BOJHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBolcTBa 3JIEKTPOMarHUTHHIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. M3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOUIbIO MOOMIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJEJIb CBeTa. HUctounnkn CBeETa. [IpssmonHeHOE
pacnpoctpanenue ceera. 3atMenus: Connua u Jlynsl. Otpaxkenne cera. [Lnockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TmpelomiieHUs cBeTa. [lonHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. lcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKEHUSI B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xox nydyedt B JmH3e. OnrTuueckas cuctema (Qoroanmnapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrTuyeckas cucteMa. bim3opykocTh U
JATbHO30PKOCTb.

Pasznoxxenne Oemoro cBera B chekTp. OmnbiTel HptoTona. Croxenue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceeTa.

Jlemoncmpayuu.

1. IIpsAMonmHEWHOE paclpOoCTpaHEHUE CBETA.



OTtpaxkeHue cBeTa.
[Tomy4yenune n300pakeHUH B TIIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTryecKkuil CBETOBO/I.
Xon ayuyer B coOMparolieu JIMH3e.
XO0J Iy4yer B pacCEenBaIOIIEH JIMH3E.
[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.
[TpuHuun aeiictBus (oToanmnapara, MUKpPOCKONA U TEJIECKOMA.
10. Mogenn riaza.
11. PaznoxxeHue 6e0oro cBeTa B CIEKTP.
12. Tlonyudenue 6€10ro CBETa MPU CIOKEHUHU CBETA Pa3HBIX 1IBETOB.
Jlabopamopuvie pabomul u onvimel.
1. MHccnenoanue 3aBUCHUMOCTH yria OTPa)XEHUs CBETOBOIO Jiyya OT yIJia
NaJICHUS.
2. M3yuyeHue xapakTepuCTUK U300paKeHUs IpeIMETa B IIIOCKOM 3epKalie.
3. HccrnenoBaHue 3aBUCMMOCTH YIJjla MIPEIOMIIEHUS] CBETOBOIO Jiyda OT yrjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.
4. TlonyyeHue n300pa>keHUN ¢ TOMOIIBIO COOUPAIOIICH JTNH3HI.
5. Omnpenenenrie POKYCHOTO paCCTOSHUS U ONITHUYECKON CUIIBI COOMparoiei
JIUH3BI.
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6. OMNBITHI IO Pa3I0KEHUIO OEIOr0 CBETAa B CHEKTP.

7. OmnbITHl MO BOCHPUATHIO I[BETA MPEAMETOB MPU MX HAOJIIOJAEHUU uYepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

OmnwiTel Pe3epdopna u manetapHas mozaenb atoma. Mogens atoma bopa.
Hcnyckanue u noriomenne ceeta aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanunoaktuBHOCTE. Anbda, 6eta- U ramma-uzinydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. W3orombel.  PaamoaxkTtuBHBIE
npeBpauieHus. [lepuon nonypacnaga aTOMHBIX SIAED.

SnepHpie peakunu. 3aKOHBI COXPAHEHUS 3apsA0BOTO M MAacCOBOTO YHCEI.
OHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U dHEpruu. Peakuuy cuHTE3a U
nenenus saep. Mcrounnku 3nepruu CosHIa U 3BE3 .

SnepHas sHepreruka. JIeWCTBHS pPAAMOAKTUBHBIX HW3JIyYCHUW HA >KUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

CnexTpbl U3Ty4EeHUS U MTOTJIOIEHNUS.

CrexTpsl pa3IM4HbIX Ta30B.

CnexkTtp Bogopoaa.

HaGmronenue tpexoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOUTUX U3ITYYCHUH.

PerucTtpanus usirydyeHus: IpUPOJHBIX MUHEPATIOB U MPOLYKTOB.

IS A



Jlabopamopnsie padomul u onsimel.

1. HabmroieHue CIToMIHbIX U IMHEHYAThIX CIEKTPOB U3ITyYEHUSI.

2. UccnenoBanne TPEKOB: U3MEPEHHE SHEPTUU YaCTUIBI MO TOPMO3HOMY
nyTH (1o ¢otorpadusim).

3. M3mepenue painoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO0-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001IAIOIMNK MOAYNb MpEeIHA3HAYCH AJISI CUCTEMAaTH3AIUH
u  0000mEeHWS TPEIMETHOTO  COACp)KaHWS W OMNbITAa  JCATCIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3MKH, a TaKXKe JIJIsl TIOJITOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢Gu3uke I 00ydaromuxcs,
BBIOPABIIIKX ATOT yYEOHBIN MpeIMeET.

[Tpu u3ydeHun AAHHOTO MOMAYJSI PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BHIIBI
JESTEIbBHOCTH, HA OCHOBE KOTOPBIX 00ECIEUUBAETCS JOCTH)KEHUE MPEIMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, (opMupyercs
€CTECTBEHHOHAY4YHasi IPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB HCCIIEIOBaHMUS
SBIICHUN TIPUPOAbI U TEXHHUKH, OBIAJCHHUE YMEHUAMU OOBICHITH (PU3MUECKUE
SBIICHUS, TIPUMEHSSI TOJNyYEeHHBIC 3HAHUS, peImaTh 3aJadyd, B TOM 4YHCIE
KayeCTBEHHbBIE U 3KCIIEPUMEHTAIIbHBIE.

[TpyHIMNIHATBHO AESTETLHOCTHBIN XapakTep JAAHHOTO pasjiela peau3yeTcs
3a CU€T TOro, 4YTO OOYyYAIOIIWECS BBIMOJNHSAIOT 3aJaHusl, B KOTOPBIX UM
npeajiaraeTcs:

HAa OCHOBE TMIOJYYCHHBIX 3HAHUI paclo3HaBaTh M HAYYHO OOBICHATH
duznyeckue SBJICHUS B OKPY KaIOLIEH MpUpOe U MOBCEIHEBHOM KU3HH;

UCIOJIb30BaTh HAYUYHbIE METO/AbI HCCIeA0BaHUs (PU3NUYECKUX SBJICHUH, B TOM
qHClie A IPOBEPKHU TUIIOTE3 U MOIYICHHUS TEOPETUIECKIX BBIBOJIOB;

OOBSICHATH HAyYHBbIE OCHOBBI HanOoJee BAXHBIX JOCTHKEHUNH COBPEMEHHBIX
TEXHOJIOTHM, HallpuMep, IPAKTUUECKOr0 MCIOJIb30BaHUs Pa3IMUHbIX UCTOYHUKOB
PHEPruM Ha OCHOBE 3aKOHA MPEBpAIICHMS] U COXPAHEHUs BCEX M3BECTHBIX BHJIOB
SHEPIrHH.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA INTPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue pu3mku Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAMpPaBIICHO
Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pe3ynbrare n3ydenusi GU3MKA HA yPOBHE OCHOBHOTO OOITETO 00pa3oBaHUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

— TPOSIBJICHUE MHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSIHHMIO
poccuiickoi (hU3NUecKoi HayKH;

— IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJAE€HUU OOLIECTBEHHO 3HAUYMMBIX
U 3TUYECKUX IPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM NMPUMEHEHUEM JIOCTHKEHUIN
busuky;

— OCO3HAaHHME BaXXHOCTH MOPAJIBHO-ITUYECKUX IPHUHIUIIOB B JACSATEIBHOCTU
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCIIPUSATUE ICTETUUYECKUX KauecTB (PU3NYECKON HAayKu: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

— OCO3HaHUE IICHHOCTH (U3NYECKOM HAayKd Kak MOIIHOIO HHCTPYMEHTa
IO3HAHUS MHUpPA, OCHOBBI DPa3BUTHUS TEXHOJIOTHM, BAXHEWIIEH COCTABIIAIOLIEN
KYJbTYPHI,

— pa3BUTHE HAy4YHOH J1I0OO3HATELHOCTH, MUHTEpPECa K HMCCIEeN0BATEIbCKOU
NeSTEIbHOCTH;

S5) dopMmupoBanuss  KYJbTYpPbl 310pOBbSI H  3MOLMOHAJIBHOIO
OJ1aronoJryums:

— OCO3HaHHWE IIEHHOCTU O€30MacHOro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTH MpaBWil O€30MacHOro TOBEACHHS Ha
TpaHCIOpPTE, Ha JOpOorax, C OHJIEKTPUUYECKUM U TEIJIOBBIM O0OpYJIOBaHHUEM B
JIOMAITHUX yCIIOBUSX;

— c(hopMuUpOBaHHOCTh HaBbIKa pedIieKCHH, MpPU3HAHUE CBOETr0 IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro YeiaoBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

— AKTHBHO€ YYacTHE€ B PEIICHUM MPAKTUYECKHX 3anad (B paMKax CEMbH,
o0pa30oBaTeNbHON OpraHu3aluu, ropoja, Kpas) TEXHOJOTUYECKOW M COLUaIbHOM
HaIpaBJIeHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3NUYECKUX 3HAHUI;



— UHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOdeCcCrid, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

— OpUCHTAIWsI Ha MPUMEHEHHE (PU3WYECKUX 3HAHWM JUIs PEUIeHUs 3a1ad B
00JaCTH OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKH UX
BO3MOYKHBIX MOCIICICTBUU [T OKPYKAIOIIEH CPEIbI;

— OCO3HaHHE TJIOOATLHOTO XapakTepa SKOJOTUYECKHUX MPOoOJieM M MyTell ux
peleHus;

8) ajanTanum K M3MEHSIIOIIUMCH YCJIOBHAM COLMAJIBHON W NMPHUPOIHOM
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TMpPH BBHINOJHEHUU HCCIEAOBAaHUN U
MPOEKTOB (PU3UUYECKON HAMIPABICHHOCTU, OTKPBITOCTh OTBITY U 3HAHUSIM JPYTHX;

— TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPAKTUUYECKYIO
JIESITETbHOCT;

— NOoTpeOHOCTh B  (QOPMHUPOBAHUM HOBBIX 3HAHWH, B TOM YHUCIE
dbopMyIUpoOBaTh UACH, TOHATHUS, TUTIOTE3bI O GPU3UUECKUX 0OBEKTAX U SABJICHUSX;

— oOco3HaHuEe Je(PUIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
00nacTH (GU3HKHY;

— IUJIAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETECHUU HOBBIX (PU3MUECKUX
3HAHUI;

— CTpEMJICHUE aHAJIM3UPOBATh U BBISBIIATH B3AMMOCBSI3U MPUPO/IBI, OOIIECTBA
¥ DKOHOMHKH, B TOM YHKCJIE C UCTIOJIB30BaHUEM (PU3UUYECKUX 3HAHUI;

— OLICHKa CBOMX JCHUCTBHM C YYETOM BIMSHHUS Ha OKPYXKAKOLIYK Cpeny,
BO3MOKHBIX IJ1I00aJIbHBIX TTOCJIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTte OCBOGHHs MpOrpaMMbl 1O (HU3MKE HA YPOBHE OCHOBHOTO
oO1mero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4YeOHBIC  JCHCTBHS,  PEryJIsSTHBHBIC
YHHUBEpCAJIbHBIC yU4eOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAecTBUA:

eBBISIBISITh W XapaKTEPU30BaTh CYIECTBCHHBIE TMPU3HAKK OOBEKTOB
(s1BNIEHU );

e YCTAHABIIMBATh CYILIECTBEHHBIA MpPU3HAK KacCU(UKAIMU, OCHOBAHUS [JIs
0000IIIEeHNS U CpaBHEHUS,

¢ BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTpPUBAEMBIX (aKTax,
JAHHBIX U HAOIOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;



e BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBS3M MpPU H3YYEHUU (PUINYECKUX
SBJICHMA W TIPOIIECCOB, JI€JIaTh BBIBOJALI C HCIIOJIH30BAHUEM JICIYKTUBHBIX W
WHIYKTUBHBIX  YMO3aKJIFOYCHHM, BBIABUTATh THIOTE3Bl O  B3aUMOCBS3IX
(bu3NYEeCKUX BEJIUYUH;

e CAMOCTOSITEILHO BBIOMpATh CIOCOO pellleHUs Y4eOHOU (Pu3nyecKoi 3amaduu
(cpaBHEHHE HECKOJBKHMX BApUAHTOB PEIICHUS, BHIOOp HanOosiee MOIXOISIIErO C
y9ETOM CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeIbCKHeE 1€ CTBUS:

e ICTIOJIb30BATh BOMPOCHI KaK UCCIIEI0BATENLCKUI MHCTPYMEHT MO3HAHUS;

e IPOBOJIUTH 1O CAMOCTOATENLHO COCTABJICEHHOMY ILJIAaHY OIBIT, HECJIOKHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHNE (PU3UUECKOTO SIBICHUS;

¢ OIICHWBATh HAa TMPUMEHUMOCTh H  JIOCTOBEPHOCTh  HWH(MOpPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIIEIOBAHUS WU KCIIEPUMEHTA;

e CAMOCTOSITEILHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yjbTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, UCCIICIOBAHUS;

 IPOTHO3MPOBATh  BO3MOXKHOE  JallbHEWIEe  pa3BUTHE  (PU3WUECKUX
MIPOIIECCOB, a TaK)KE€ BBIIBUTATHh TMPEIIMONIOKEHUS 00 WX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanmueii:

o IPUMEHSTHh PA3JIMYHBIE METOJbI, HHCTPYMEHTHI W 3ampOChl MPU MOUCKE H
otbope nHpopMaIKU WU JAHHBIX C Y4ETOM MPEIOKEHHON yueOHOU Ppr3ndyeckon
3a]a4H;

e AHAJIU3UPOBATh, CHUCTEMATU3UPOBATH M HMHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3TUYHBIX BUOB U (POPM MIPENCTABIICHNUS,

e CAMOCTOSITEJIHO  BBIOMpAaTh  ONTUMANLHYIO  (OpMYy  TpeACTaBICHUS
uHQOpPMAIIMU W WILIIOCTPUPOBATh pPEIIaeMble 3a7adyll HECIOKHBIMH CXEMaMH,
JuarpaMMamu, UHOW TpaduKoil 1 MX KOMOWHAITUSIMHU.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe el CTBUS:

eB XOJIc OOCYXIEeHHUS y4eOHOro Marepuaina, pe3yIbTaTOB JIa0OPATOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh WJICW, HAIlCJCHHBIC Ha pEIICHHE 3aJa4yd W  II0JICp>KaHNe
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

e COTIOCTABJISITH CBOU CYXJCHUS C CYXKJIECHUSMHU JIPYTUX YIACTHUKOB JTAAJIOTa,
oOHapyKHUBaTh Pa3IMUNEC U CXOJCTBO MO3UITHI;

e BBIpAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MTMCbMEHHBIX TEKCTaX;

o MyOJIMYHO TPEACTABIATh PE3YyJbTAaThl BBHIMOJIHEHHOTO (U3HUYECKOTO OIbITa
(3KCnIEpUMEHTAa, UCCIEOBAHUS, IPOEKTA);

e IOHUMATh W MCIIOJH30BATh MPEUMYIIECTBA KOMAaHTHOW ¥ WHIUBHUIYaTHHOM
paboThI MPU pelIeHNH KOHKPETHON (DU3NUECKOUN MpOoOIeMBblI;



o IPUHUMATh 1IeJTU COBMECTHOM AESITeIbHOCTH, OPTaHU30BbIBATh JIEHCTBUS T10
e€ MOCTIKEHHUIO: paclpeleNsaTh poJjid, OOCYXKAaThb MPOLECCHl M PEe3ybTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

¢ BBITIOJIHATH CBOIO 4acTh paldOThbI, JOCTUrasi KaueCTBEHHOI'O pe3ysbTaTa Io
CBOEMY HAIIPABICHUIO M KOOPIUHHPYS CBOM ACUCTBUS C APYTUMH UJICHAMH
KOMAaH/Ibl;

e OIICHMBATh KAaueCTBO CBOET0 BKJaJa B OOIMIMN MPOIYKT IO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSL.

PeryisiTUBHbIe YHUBEpPCaJbHbIEe yUeOHbIe JAeilicTBUS

Camoopranusauus:

e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX, TPEOYIOMINX IS
pereHust GU3NIECKUX 3HAHUH;

e ODUCHTUPOBATHCS B  PA3JIMYHBIX  MOAXOJaX  NPHUHATHUS  peUIeHUM
(MHAMBUAYyATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

¢ CAMOCTOATEIBHO COCTABJIATH ANTOPUTM DPEIICHUS (PU3NYSCKON 3a7aud WU
IUIaHa UCCIIEJOBaHUs C YYETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTUPOBATh IIpejlaraéMble BAPUAHTHI PEIICHUM;

e IETIATh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

e 1aBaTh a/ICKBATHYIO OIIEHKY CUTYyaIlMH W TIpejiaraTh miaH e€ n3MEHEeHHUS,

¢ OOBSICHATh  MPUYUHBI  JOCTIKCHUS  (HEAOCTHMIKEHUS)  Pe3yJbTaTOB
NeSITENIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

¢ BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIOJHEHUS
(GU3NYECKOTO WCCIEeIOBAaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIITNX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LI€JIU U YCIOBUSAM;

e CTaBUThH ce0s Ha MECTO JAPYroro 4YeJIOBEKa B XOJ€ CIopa WM AUCKYCCUU Ha
HAY4YHYIO TeMY, IOHUMaTh MOTUBBI, HAMEPEHHS U JIOTHKY JPYTOro;

e IPU3HABATh CBOE MPABO HA OMIMOKY MPH pelieHUH (PU3NISCKUX 3a7a4 WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

NPEAMETHBIE PE3YJIBTATBI

K kxoniy oOyueHus B 7 Kjaacce npeMETHbIE Pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUaIOIIUXCS YMEHUH:

* CIIOJIb30BaTh MOHATHS: (U3NUECKUE U XUMHUECKUE SBJICHUS, HaOII0JeHHE,
OKCMEPUMEHT, MOJeNb, THUIOTe3a, EAMHULBI (U3HUECKUX BEIWYHH, AaToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPAOE, >KUIKOE, raz000pa3Hoe),
MEXaHUYeCKOoe JIBHKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MpPSIMOJIMHEIHOE),
TpaeKTopus, paBHOACHCTBYyIOIIas cuia, nedopmanus (yrnpyras, IUIacTHUEcKas),
HEBECOMOCTh, COOOIAIOIINECS COCY/IBL;



e paznuuaTh sBieHUS (AUQQy3usi, TEMIOBOE BUXKEHHWE YaCTUIl BEIIECTBA,
PaBHOMEPHOE JIBM)KEHUE, HEPABHOMEPHOE JIB)KEHHUE, UHEPLIUS, B3aUMOJEHCTBHE
T€J, PAaBHOBECHE TBEPABIX TEN C 3aKPEIUVIEHHOW OChI0 BpAILEHHs, Iepenada
JaBJIeHUsl TBEPABIMU TEJIAMH, KUIKOCTAMU W Ta3aMu, aTrMoc(epHoe [aBlieHUE,
IJIaBaHUE TeJd, TMPEBpalIeHUS MEXaHMYEeCKOW DSHEepPruM) IO OMHCAHUIO0 UX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOUIMX JaHHOE
buznyeckoe sIBICHNUE;

e paCliO3HaBaThb  NPOSABICHHE  M3YYCHHBIX  (DU3UYECKUX  SIBJICHUHA B
OKpYXaIOllleM MHUpPE, B TOM 4YHcCle (U3MYECKUE SIBJICHUS B MPUPOJE: MPUMEPHI
JBIKEHUS C PA3IMYHBIMU CKOPOCTSAMH B >KMBOM M HEXKHMBOW NpPHUPOJE, ACHCTBUE
CWJIbl TPEHUA B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(PEPHOIrO AABJICHUS HA YKUBOU
OpraHu3M, IUJJaBaHWE DPBIO, pblYard B TeJIE€ YEJIOBEKa, INPU 3TOM MEPEBOAMTH
IOPAKTUUECKYI0 3ajadyy B y4eOHYI0, BBIIEHATh CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKu) GU3MYECKUX SIBICHHUIM;

 OIIUCHIBATh W3YYCHHBIE CBOICTBA TeNl U (PU3MUECKHE SIBJICHMSI, UCIIONb3YS
¢u3nueckue BenUUMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEMs, MYTh,
CKOPOCTb, CPEIIHSASI CKOpPOCTb, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Tena, cuja
TpeHUsl, JaBjeHHe (TBEPAOrO Tena, >KUAKOCTHU, ra3a), BBITAJIKMBAIOLIAS CHUIIA,
MEXaHHUYeCKass padoTa, MOIIHOCTb, IIJIEYO CHIIBI, MOMEHT CHJIBI, KO3 HUIIUCHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl U MOTEHUUAIbHAS SHEPTUS ), TPU
ONMHMCAHUM MPABUIIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH,
uX OOO3HAUEHUS W €OUHULBI (U3UYECKUX BEIMYUH, HAXOJIUTh (HOPMYIIbI,
CBSI3BIBAIOLIUE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BEIIMYMHAMU, CTPOUTD
rpayKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

e XapaKTepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBIEHUS U MPOLECCHI,
UCIIOJIb3Ys MPABWIIA CIOKEHHsI CHII (BIOJIb OJHOM MpsiMOii), 3akoH ['yka, 3aKoH
[lackans, 3akoH Apxumena, MPaBUIO paBHOBecHs pblyara (0i0Ka), «30J0TOE
IPaBUJIO» MEXAaHWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW JHEPruu, IMpPU 3TOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MAaTeMaTHYeCKOe
BBIPAKEHUE;

¢ O0BACHATH (PU3UUYECKHE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyalUud MPAKTUKOOPUEHTUPOBAHHOIO XApPAKTEpa: BBISBIAThH
IPUYUHHO-CJIEICTBEHHBIE CBA3HM, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX ABJICHUM, PUINUYECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

e pelIaTh pacuy€THbIC 3a/1auu B 1—2 NEeUCTBUS, UCTIOIbB3YS 3aKOHBI U (POPMYJIbI,
CBsI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHS 3a/adyd
3alKChIBaTh KPATKOE YCJIOBHE, MMOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYIIBI U
MPOBOJIUTH PACUYEThI, HAXOJIUTh CIPABOYHBIE JAHHBIEC, HEOOXOAUMBIE ISl PEIICHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHON PU3NYECKON BETUUNHBL;



e pacro3HaBaTh MPOOJEMBbI, KOTOPbIE€ MOXHO PEHIUTh MPU MOMOIIH
(bu3nyecKux METOAOB, B OIUCAaHUM MCCIEAOBAHUSA BBIJCIATH IPOBEPSIEMOE
IPENnoNioKeHne (TUMOTe3y), pa3inyaTh M HHTEPIPETHPOBATH IOTYYEHHBIN
pe3ynbTaT, HAXOJAUTh OITMOKHU B XO/JI€ OIbITA, JIeJIaTh BHIBOBI IO €r0 pe3yJbTaTaM;

e IPOBOJIUTH OTBITHI IO HAOJIOICHUIO (DU3UUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB Tenm: (OopMynHpoBaTh NpPOBEpsieMble MPEIINOJIOKEHUsA, CcOoOUpaTh
YCTaHOBKY W3 MPEIJIOKEHHOr0 O0OpYyIOBaHMS, 3alMChIBaTh XOJ ONbITa U
(GbOopMyIMpPOBATh BHIBOIBI,

e BBITIOJIHSATH MIPSIMbIE U3MEPEHHS PACCTOSHUS, BPDEMEHHU, MAcChl TeJa, 00bEMa,
CWIbl U TEMIIEpATyphl C HCIOJIH30BAHUEM AHAJOTOBBIX M IU(GPOBBIX MPUOOPOB,
3aMUChIBATh MOKa3aHUs MTPUOOPOB C YUETOM 3aJaHHON aOCOTIOTHOW MOTPEIIHOCTH
U3MEPEHUN;

* IPOBOJUTH HUCCIIETOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
JIPYroi ¢ UCMOJb30BAaHUEM MPSAMBIX U3MEPEHUM (3aBUCUMOCTH IIYTH PAaBHOMEPHO
JBUKYLIETOCS Tejla OT BPEMEHHU ABW)KCHMS T€Ja, CUJIbl TPEHUSI CKOJIbKEHHUS OT
Beca Tela, KayecTBa 00pabOTKM MOBEPXHOCTEN TENl M HE3aBUCUMOCTH CHJIBI TPEHUS
OT TUIOMIAJIM CONPHUKOCHOBEHUS TEJN, CHIIBI YIPYTOCTH OT YUIMHEHUS TPY>KHUHBI,
BBITAJIKUBAIOIIEH CWJIBI OT 00bEMa MOrpyKEHHON YacTH Telda U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Tejla, OT TNIyOWHBI, HA KOTOPYIO
MOTPY’KEHO TEJNO, YCIOBUH TIaBaHUs TEJ, YCIOBHI paBHOBECHS pblyara u 0JIOKOB),
y4acTBOBaTh B TUIAHUPOBAHWM Y4€OHOTO HMCCIIEIOBaHHUS, COOMPATh YCTAHOBKY U
BBITIOJHATh ~ M3MEPEHUs, CleAysd TMPEeAJoKeHHOMY TIulaHy, (DUKCHpOBaTh
pe3ynabTaThl  MOJYYEHHOM 3aBUCUMOCTH  (PU3MYECKMX BEJIWYUH B  BHUJE
OpeUIOKEHHBIX Ta0naull M TpaduKOB, JelaTh BbIBOJAbI IO pe3ylibTaTaM
UCCJICIOBAHMS,

¢ IPOBOJUTh KOCBEHHBIE M3MEpPEHHUS (U3NYECKUX BEIMYMH (TJIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPAOIO Tejla, CHJIa TPEHUS CKOJIbKEHUS, JaBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, ACUCTBYIOIIAs Ha MOTPYXEHHOE B >KUJKOCTh
TENO, KOI(PPHUIMEHT TOJE3HOr0 JACWCTBUA MPOCTHIX MEXAaHU3MOB), CIEAys
NPEJIOKEHHOW ~ MHCTPYKIIMU: TPU  BBIMOJTHEHUHM  U3MEPEHHH  coOUpaTh
OKCIIEPUMEHTATIBHYIO0 YCTAHOBKY U BBIUMCIIATH 3HAUEHUE HCKOMOMW BETMYNHBI,

e COONTIOZIATH TIpaBUJIa TEXHUKU OE30MaCHOCTH MpuU paboTe ¢ J1abopaTOPHBIM
000pyZ0BaHUEM;

e YKa3bIBaTh MPUHIUMBI JCHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, AWHAMOMETpP, COOOINAIOIIMECS COCYIbl, OapoMeTp, pblyar,
MOJBW)KHBINA U HEMOJABW)KHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

e XapaKTepU30BaTh MPUHIMUMBI  JEHCTBUS  M3YYCHHBIX MNpUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM Ha UX OMHUCAHMS (B TOM YHUCIE: MOAIIUITHUKY,
YCTPOMCTBO BOJONPOBOJA, THUAPABIMYECKHM TMPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETp), HMCIOJIb3ysl 3HAHHMS O CBOMCTBax (PU3MYECKUX
SBJICHUI 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;



e IPUBOJUTH MPUMEPHI (HAXOUTh UH(MOPMAIIUIO O IPUMEPAX) MPAKTUIECKOTO
UCIONB30BaHusl (DU3MUECKUX 3HAHWUW B MOBCEAHEBHOW XHU3HU IA OOecreueHUs
0e30MmacHOCTH TpU OOpalleHuu ¢ NpuOOopaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUs! 370pOBbS M COOJIOACHHUS HOPM SKOJOTUYECKOrO TIOBEICHUS B
OKpY’KaroUIEN Cpeae;

¢ OCYIIECTBIATh OTOOp HMCTOYHMKOB uH(popmanuu B MHTepHeTe B
COOTBETCTBHHM C 33JIaHHBIM [TOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLUXCS 3HAHUI
U MyTEM CpPAaBHEHUS PA3IMYHBIX MCTOYHUKOB BBIACISATH HHPOPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJTOCTOBEPHOM;

¢ ICTIOJIb30BATh MPU BBIIIOJIHEHUH YYEOHBIX 3aJJaHUi HAy4YHO-TOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKAHUSA, CIIPABOUYHBIE MAaTE€pHaIbl, PECYPChl CETH
WuTepHeT, BianeTb NpuEéMaMH KOHCIEKTUPOBAHUS TEKCTa, IMPeoOpa3OBaHUS
uH(pOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKHE IMHUCHbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluuu (U3HYECKOTO COACpPKaHUS, B TOM UYUCIE
nyOJMYHO JeNlaTh KpaTKUE COOOIIECHHS] O PE3yJIbTaTax MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, TPU 3TOM TPaMOTHO WCIOJIB30BAaTh HW3YUYCHHBIN TMOHSITUHWHBINA
anmapar Kypca (GU3MKH, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIINECH;

elIPY BBIMOJHEHUN YUYEOHBIX TMPOEKTOB M UCCJICNOBAHUM PACTIPEICIISITH
00s13aHHOCTH B TpYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 33/ladyaMU, CJIEIUThH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJe€KBaTHO OLIEHMBAaTh COOCTBEHHBINM BKJIaa B
NEeATEIbHOCTh TPYMIbl, BBICTPAUBATh KOMMYHUKATUBHOE B3aWMOJEHCTBUE,
YUHUTHIBAsE MHEHUE OKPYKAIOLIUX.

K xoH1y oOyueHus B 8 ki1acce npeMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e ICTIOJIB30BATh MOHSATHS: Macca W pa3Mepbl MOJIEKYJ, TEIIOBOE IBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BELIECTBA, KPUCTAJUINYECKHE H
amop(HBIC TeNa, HACBHIIICHHBIH W HEHACHIIEHHBIM Tap, BIAKHOCTH BO3IyXa,
TeMIepaTypa, BHYTPEHHSISI DSHEpPrus, TEIUIOBOM JBUTraTeNb, 3JIEMEHTAPHbBIN
ANEKTPUUECKUIN 3apsll, JJEKTPUYECKOE T0Jie, MPOBOJHUKH U JTUAJIEKTPHUKH,
MOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

e pa3nIMyYaTh SBJICHUS (TEIJIOBOE PACIIMPEHHE M CXaTue, Telionepeaaya,
TEIUIOBOE pPaBHOBECHE, CMA4YMBAHHWE, KANWUISPHbIC SBICHUS, WCIApPEHUE,
KOHJICHCAIUsl, IUIaBJIEHWE, KpucTaum3ainuss  (OTBEpAEBaHUE),  KHUIIEHUE,
Terionepeaaya (TermIonpoOBOAHOCTb, KOHBEKIIUS, U3JIyUCHHE), FICKTPU3aLUs Tell,
B3aMMOJICHCTBUE 3apSAI0B, IEUCTBUA AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJIEUCTBUE MArHUTOB, JE€HCTBUE MATHUTHOTO IMOJII HA MPOBOJAHUK C TOKOM,
AIIEKTPOMArHUTHAs MHAYKIMS) IO ONMCAHUIO WX XapaKTEepHbIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

e pacClio3HaBaTh  MNPOSABICHHE  M3YYCHHBIX  (DU3UYECKUX  SIBIICHUUA B
OKpy)XalIlleM MHpe, B TOM uucie (u3nueckue SBICHHS B TMPUPOJIE:



MTOBEPXHOCTHOE HATSHDKEHUE M KANWUISIPHBIE SIBJICHHUS B NPUPOJE, KPUCTAUIBI B
npupone, wuznyuenne CojHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bI,
oOpa3oBaHME POCHI, TYMaHa, UHEs, CHEra, dJIEKTPUUECKHe sIBJICHHUS B aTMocdepe,
AJIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMJd, Jpeild MOJ0COB,
pOJIb MAarHUTHOTO TOJISI [JIs KU3HU Ha 3eMmile, MOJSPHOE CHUSIHUE, TPU 3TOM
NEPEeBOAUTh MPAKTUYECKYI0 3aJady B Y4eOHYIO, BBIACNATH CYIICCTBEHHBIC
CBOICTBa (MpU3HAKHU) (PU3UUECKUX SBICHUIA;

* ONTUCHIBATh M3YYCHHBIC CBOMCTBA Tel W (DU3MUECKHE SIBICHUS, MUCIOIB3YS
dbu3nyeckue BENIMYMHBI (TeMIlepaTypa, BHYTPEHHSI DJHEpPrus, KOJIUYECTBO
TEIUIOThI, YyJAENbHAs TEIJIOEMKOCTh BEIIECTBA, YJEJIbHAs TEIUIOTA IJIABJICHUS,
yaelbHasg TEIUIOTa MapooOpa3oBaHUs, YJeiIbHas TEIUIOTa CrOpaHHsl TOIUIMBA,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHS TEIJIOBOM MAalIWMHBI, OTHOCUTEIbHAs
BIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3aps, CHJa TOKa, DSJIEKTPUYECKOE
HaIIPSDKEHUE, CONPOTUBIIEHUE MPOBOJIHUKA, YAEIBHOE COIPOTHUBIICHUE BEUIECTBA,
paboTa M MOIIHOCTh 3JEKTPUUECKOIO TOKAa), MpPU ONHCAHUU IHPAaBUIBHO
TPakTOBaTh (PU3UYECKUN CMBICT HCIOJIb3YEMBIX BEJIWYUH, OOO3HAYEHUS U
EAVHUIBI (PU3UYECKUX BEIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOLIME JaHHYIO
bu3MYeCcKy0 BETUYUHY C JPYTUMH BEJIMYMHAMH, CTPOUTH T'pa@UKU H3yUEHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BEIUYNH;

e XapaKTepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBIEHUS U MPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, MPUHLMUI CYNEPHNO3ULMUA TOJed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
COXpaHEeHus 3apsaa, 3akoH Oma Juis ydacTka 1enu, 3akoH Jxoyns—Jlenna, 3akoH
COXPAaHEHHUsl SHEPTUH, MPU ITOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMKChIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

¢ O0BACHATH (PU3MYECKHE MPOLIECChl M CBOMCTBAa TE€l, B TOM 4YHUCJIE U B
KOHTEKCTE€ CHUTyallud MNPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa: BbISBIATH
IPUYUHHOCIIEACTBEHHBIE CBS3U, CTPOUTH O0BACHEHUE U3 1—2 JTOTHYECKHUX 1IAroB ¢
ormopoii Ha 1—2 W3y4eHHBIX CBOMCTBA (PM3MUECKUX SBICHUHN, ((U3NIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

e pelIaTh pacu€THbIC 3a/1a4u B 2—3 NEUCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaM3a YCJOBHS 3a/adyd
3aMUChIBaTh KPATKOE YCJIOBUE, BBISBISTH HENOCTATOK JIaHHBIX I PEIICHUs
3a/1aud, BBIOMPATH 3aKOHBI W (POPMYJIBI, HEOOXOAUMBIE Il €€ PpeIICHMUS,
MPOBOJUTH PACUETHl U CPABHUBATH MOJYYEHHOE 3HAUCHHE (PU3NYECKON BEITMUYMHBI
C U3BECTHBIMU JJaHHBIMH;

e pacmo3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO PpEHIUTh NpU MOMOIIU
bu3nyecKux  METOAOB, HCIIOJb3YsS  OMUCAaHHE HCCIEAOBAaHUSA, BBIICTATH
MIPOBEPSEMOE TPEAIIOIOKEHNE, OLUECHUBATh NMPABWIBHOCTh IMOpPSAJIKA MPOBEICHUS
WCCIIEIOBAHUSI, 1€J1aTh BBIBOJBL



e IPOBO/IUTH OMBITHI IO HAOJIOICHUIO (DU3UUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB Ten (KamWUISIPHBIC SBJICHMS, 3aBUCHUMOCTH JAaBJICHHS BO3AyXa OT €ro
00BbEMa, TemrepaTypbl, CKOPOCTH IIpoliecca OCTBHIBAaHWS M HarpeBaHUs MpH
U3Iy4eHUH OT IBeTa H3JIydarouiedl (MOrJIomaronieil) MOBEPXHOCTH, CKOPOCTh
UCTIApEHUs] BOJBI OT TEMIEpaTypbl >KUJIKOCTA M IUIOIMAAUM €€ IMOBEPXHOCTH,
AIIEKTpU3ALIMS TNl M B3aMMOJCHCTBUE ANEKTPUUECKUX 3aps0B, B3aUMOJACHCTBHE
MOCTOSTHHBIX MarHUTOB, BU3yaJN3allisi MArHUTHBIX TIOJICH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSI MAarHUTHOTO TOJIA Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHMTA,
CBOMCTBA 3JIEKTPOABUTATEINSI MMOCTOSIHHOTO TOKAa): (hOPMYJIUPOBATH MPOBEPSiEMbIE
MPEANoJIOXKEHUs, CcOoOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyAOBaHUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

¢ BBITIOJIHATH MPSIMBIE U3MEPEHUSI TEMIIEPATyphl, OTHOCUTEIHFHON BIaKHOCTU
BO3/lyXa, CUJIbl TOKA, HANPSHKEHUsI C MCIOJB30BAaHUEM aHAJIOTOBBIX NMPUOOPOB U
JAaTYNKOB (PU3UYECKUX BEJIUYMH, CPAaBHUBATH PE3YJbTaThl U3MEPEHUHN C yUETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OAHON (PU3MYECKON BEJIUYUHBI OT
JIpYyTroi C HCTOJh30BAaHUEM TMPSMBIX HW3MEpPEHUH (3aBUCUMOCTH COTPOTHBIICHUS
IPOBOJHMUKA OT €ro JUIMHBI, IUIOIIAJU IONEPEYHOr0 CEUYEHUs U YIEIbHOIO
COIPOTHBIICHUS BELLECTBA MPOBOJAHMKA, CHJIBI TOKA, WAYLIETO 4Yepe3 MPOBOIHUK,
OT HampsHKeHWsT Ha TPOBOJHUKE, HWCCIEAOBaHUE IMOCIEOBATEILHOTO |
NapajuieTbHOTO  COCIWHEHWH TMPOBOJHUKOB): IUIAHUPOBATH  HCCIIEIOBAaHUE,
coOupaTh yCTaHOBKY M BBIMIOJHATH U3MEPEHHsI, CIAEAYS MPEIOKCHHOMY IIJIaHy,
(buKCHpOBaTh PE3yNbTATHI MOJYYEHHON 3aBUCUMOCTH B BUJE TaOJIHIl U TPadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

 IPOBOJIUTh KOCBEHHBIE W3MEpeHHsI (M3MUECKUX BeTW4MH (yAelbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTHBJICHHE NPOBOJHMKA, paboTa W MOIIHOCTH
AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, Cjenysl TMpeAo)KeHHONM WHCTPYKUUH, W BBIYHCIATH 3HAUYEHUE
BEJIMYMHBI,

e COOMIOAATH MpaBUja TEXHUKU 0€30MacHOCTU MpU paboTe ¢ J1abopaTOPHBIM
o0opy10BaHUEM;

e XapaKTepU30BaTh MPUHIUMBl  JEHCTBUS  M3YYEHHBIX MNpHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM HA WX omHucaHud (B TOM YHCIE: cHCTEMa
OTOTUICHUS JIOMOB, THUTPOMETp, TapoBas TypOWHA, amIepMeTp, BOJBTMETP,
CUTYMK  DJICKTPUYECKOM  DHEPIHH,  DJICKTPOOCBETHTEIbHBICE  MPUOOPHI,
HarpeBaTelIbHbIE AJEKTPONPUOOPHI (IPUMEPDI), ANEKTPUUECKUE MPEAOXPAHUTEIH,
AJIEKTPOMArHUT, 3JEKTPOJBUTATENh MOCTOSHHOTO TOKAa), HCMHOJb3ysl 3HAHUSA O
CBOMCTBAX (PU3NYECKUX SBJICHUN U HEOOXOAMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

e paCioO3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPONCTBA M H3MEPUTEIbHBIC
npudoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIM TEpMOMETP,
TEPMOC, TCHXPOMETP, THUTPOMETp, JBUTATE€Ihb BHYTPEHHETO  CrOpaHus,



AIIEKTPOCKOI,  pPEOCTaT), COCTaBIATh CXEMbl DJJEKTPUUYECKUX LIEeMed C
NOCJIEOBATEIbHBIM W NApaJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LENEN;

e IPUBOJUTH MIPUMEPHI (HAXOUTh UH(GOPMAIIUIO O IPUMEPAX ) MPAKTUIECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM XU3HMU MJIsi O0OCCIICUCHMSI
Oe3omacHOCTH TpU OOpalleHuu ¢ IpuOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUs! 3I0pOBbS U COONIOACHUS HOPM 3KOJOTMYECKOIO IOBEACHHUS B
OKPYKaroLIEH CpeIe;

¢ OCYIIECTBJIATH MOUCK HWHGPOpMaAMK  (U3HUECKOTO  COJEpKAHHUS B
HNHTepHeTe, HAa OCHOBE MMEIOLIUXCS 3HAHUW U MYTEM CPaBHEHHS JOTOJHUTEIBHBIX
VMCTOYHHUKOB BBIIEIATh MH(OpPMALUIO, KOTOpAs SBISIETCS NPOTUBOPEUYUBOU WIIU
MOKET OBITh HEIOCTOBEPHOM;

* CIIOJIB30BAaTh IPHU BBIOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
JaUTepaTypy (pU3MUECKOro CoAep)KaHus, CIPAaBOYHBIE MaTepUalbl, PECypChl CETH
WuTepHer, BnageTh NpuéMaMu KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
MH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE IHMCBMEHHBIE W KpPATKUE YCTHBIE COOOLIEHUS,
000011as nH(OPMALIKIO U3 HECKOJIBKUX HUCTOUYHUKOB (PU3NYECKOTO COJIEPKAHUs, B
TOM  4Yuciie MNyOJMYHO  MPEACTaBIsATh  Pe3ylbTaThl  NPOEKTHOM  wiu
MCCJIEI0BATENbCKON AEATEIBHOCTH, TPU 3TOM I'PAMOTHO MCIOJIb30BATh U3yUEHHbIN
NOHATUUHBIA  anmapar  Kypca  (U3HKH,  CONPOBOXKAATH  BBICTYIUUICHHUE
MPE3CHTAIUEN;

e[IPM BBHINOJHEHUH YYEOHBIX NPOEKTOB U MCCIEAOBAHUN (PU3NUECKUX
IOPOLECCOB  pacHpenessiTh OO0s3aHHOCTM B TIpyldle B COOTBETCTBUU C
MOCTABJICHHBIMA 33Ja4aMH, CJIEIWTh 3a BBIIIOJHEHUEM IUIaHA JEUCTBUI U
KOPPEKTUPOBATh €r0, a/IEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JI€ATEIbHOCTh
IPyNIBL, BBICTPaUBAaTh KOMMYHMKAaTUBHOE B3aUMOJECHCTBUE, IPOSBIISISI TOTOBHOCTD
paspemiaTh KOH(QIUKTHI.

K kxoniy oOyueHus B 9 kjacce npeMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

¢ ICTIONB30BATh  MOHATHSA: CHCTEeMa OTCuéTa, MaTepualbHas TOYKa,
TPAEKTOPHSI, OTHOCUTEIHHOCTh MEXaHUYECKOTO JIBIXKEHUS, neopmanus (yrnpyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTbh U
neperpy3ku, HEHTP TAKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO
Tejaa, paBHOBECHE, MEXaHMYECKHE KOJeOaHWs M BOJHBI, 3BYK, HH(QPa3ByK U
YIBTPAa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJMU30PYKOCTh U JANbHO30PKOCTh, CHEKTPHl UCIYCKAHUA W TOTJIOUICHHS, ajbda,
0eTa- U raMMa-u3JIy4Y€eHUs, U30TOMbI, IAEPHASI SHEPIETUKA;

e pa3uyaTh SIBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JBIKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE NBH)KEHHE, CBOOOAHOE MajieHHe
T€J, PABHOMEPHOE JIBMXKEHHE MO OKPYKHOCTH, B3aUMOJIEHCTBHE TEJl, PEAKTUBHOE



JBIKEHHUE, KoJeOaTebHOE ABMKEHHE (3aTyXaroI1e U BBIHYKJECHHbBIE KOJIeOaHus ),
pPE30HAHC, BOJHOBOE  JBWXKEHUE, OTPAKECHHE  3BYKa, MPIMOJIMHEHHOE
pacnpocTpaHEHHE, OTPaXEHWE | TIPEIIOMJICHHE CBETa, IOJHOE BHYTPCHHEE
OTpa)X€HUE CBETA, Pa3joKeHHEe OEI0ro cBeTa B CIIEKTP U CI0KEHHUE CIIEKTPAIbHBIX
[[BETOB, JUCIEPCHsl CBETa, ECTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HUKHOBEHUE
JMHENYATOTO CIEKTpa M3IIYYCHHS) MO0 ONMHMCAHWIO MX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NUIECKOE SBIICHUE;

e PACIIO3HABATh  MPOSBIICHHE  M3YYCHHBIX  (DU3UYCCKUX  SBIICHUUA B
OKpYyXaroleM Mupe (B TOM yucie (GU3NUYECKUe SIBJICHUS B NMPUPOJE: MPWIUBBI U
OTNUBBI, ABUKeHUE TuTaHeT COHEUHON CHUCTEMBbI, PEaKTUBHOE JBUKEHUE KUBBIX
OpPraHU3MOB, BOCHPHSITHE 3BYKOB >KHBOTHBIMH, 3EMJICTPSICECHHE, CEHCMHUYCCKHE
BOJTHBI, ITyHAMH, 9XO0, [IBETA TEJI, ONTUYCCKUE SIBJICHUS B IPUPOJIE, OMOIOTHIECKOE
JEUCTBUE BUIUMOTO, VYIBTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HW3IyYCHHUI,
€CTECTBEHHBIN pPAaJUOAKTUBHBIA (OH, KOCMHUYECKHE Jyud, pPaJUOAKTUBHOE
U3ITy4eHHE MPUPOTHBIX MHUHEPAJIOB, JACHCTBUE pPAJMOAKTUBHBIX H3IYyYECHUU Ha
OpraHW3M YeJIOBEKa), MPU ITOM IMEPEBOJUTH MPAKTUUYECKYIO 33/7ady B YUCOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;

e OTNIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKHE SIBIICHUS, UCIIOIb3YS
dbu3nueckue BENMYMHBI (CpeAHSE W MTHOBEHHAas CKOPOCTh Tejla TIpH
HEPaBHOMEPHOM JIBIDKCHUH, YCKOPECHHE, IEpEeMEIIeHNE, yTh, YIIIOBast CKOPOCTb,
CHJIa TPECHMS, CHja YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOHOTO TaJICHMS,
BEC Tela, WUMITYJIbC TeJla, MMITYJIbC CHIIBI, MEXaHWUYecKas padoTa W MOIIHOCTH,
NOTEHIIMATIbHASL DHEPrusi TeNa, TOJHATOTO HaJ TOBEPXHOCTHIO  3E€MIIH,
MOTEHIIMAIbHASL DHEPTUsl CHKATOW TMPYXKWUHBI, KUHETHYECKas DSHEPTHsl, IOIHas
MEXaHUYeCKas YHEPTHUs, TIEPHOJ M YacTOTa KoJieOaHUH, IJTMHA BOJIHBI, TPOMKOCTH
3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTelh MPEIOMJICHUS CPEIbl), MPHU
OMKMCAHHUH TPABUIILHO TPAKTOBATh (PM3MYECKUN CMBICI HCIOIb3YEMbIX BEIUYMH,
o0O3HaueHUs W EeAUHUIBI (PU3WYECKUX BEJIWUYHMH, HAXOIUTh (POpPMYyIIbI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BETUYHMHAMH, CTPOUTH
rpaduKy U3YYCHHBIX 3aBUCUMOCTEH (PU3NYCCKUX BEIUYHH,

e XapaKTEPU30BaTh CBOWCTBA TeJ, (GU3WYECKUE SBJICHUS W IPOIECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHUs DHEPTHH, 3aKOH BCEMUPHOTO TATOTCHHSI, TIPUHIIHII
CYNEpIIO3UIIMA CHWJI, TPUHIAN OTHOCUTENbHOCTU ['amumnesi, 3akoHsl HbioTOHA,
3aKOH COXPaHCHUS UMITYJIbCa, 3aKOHBI OTPAKCHHS M MPEIOMJICHUS CBETa, 3aKOHBI
COXpaHEHUS 3apsAJ0BOI0 U MACCOBOTO YHCEN NPH SACPHBIX PEAKIHAX, TIPH ITOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHhIBATh €r0 MaTeMaTHYeCKOe
BBIPKCHHUE;

¢ O0BSCHATH (PU3WYECKHE TPOIECCHl W CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCT€ CHUTyallud MpPaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa:  BBISABIATh
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE W3 2—3 JIOTUYECKUX IIaroB



C omopodl Ha 2-3 HU3Y4YEHHBIX CBOMCTBAa (PUBMYECKUX SIBICHHUM, (U3MUECKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacyE€THBIE 3a7a4M (ONMUPAOIIKECS HA CUCTEMY U3 2—3 YpaBHEHHIA),
UCIIOJIb3YsI 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIOIINE (PU3UUYECKHUE BEJIMUMUHBI: HA OCHOBE
aHaM3a yCIOBUS 3a/layy 3allUChIBaTh KPATKOE YCIIOBUE, BBISBISTH HEJOCTAIOIINE
WK W30bITOYHBIC JAaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYIBI, HEOOXOAUMBIC IS
pelieHusi, MPOBOAUTh pPACUEThl M OLIEHHWBATH PEATHUCTUYHOCTh MOJIYYCHHOTO
3HaYCHUs PU3NIECKON BEIHMUMHBI,

e pacro3HaBaTh MPOOJEMbI, KOTOPbIE€ MOXKHO pPEHIUTh MPU MOMOIIH
bu3MYeCKUX  METOJIOB, HUCIOJNb3YS  OMUCAHUE HCCIEIOBAHUS,  BBIICIAThH
IPOBEPSIEMOE TPEANONOKEHNE, OIECHUBATh MPABUIBHOCTH MOPSAKA MPOBEICHUS
WCCIICIOBAHMsI, JIeNaTh BBIBOJABI, HHTEPIPETUPOBATh PE3yNbTaThl HAOMIOACHUN U
OITIBITOB;

e IPOBOJUTH OTIBITHI 110 HAOIIOJEHUIO (PU3NUECKUX SBJICHUN W PU3NIECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa Hpl0TOHA, 3aKOHA COXPAHEHHUS SHEPTUH,
3aBHCHUMOCTh TEpHoAa KOJeOaHUN MPYKUHHOTO MasTHHKAa OT MacChl Tpy3a
KECTKOCTU TPYXKUHBI W HE3aBHUCHUMOCTh OT aMIUTMTYABl MalbIX KOJeOaHUH,
IpSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, Pas3sioKeHHE OeJIoro cBeTa B CIIEKTP,
U3y4EHHUE CBOMCTB M300pa)k€HHsI B IUIOCKOM 3€pKajle M CBOWCTB H300pakeHUs
npeaMera B coOuparoleid JiMH3e, HAOMI0JCHUE CIUIONIHBIX M JIMHEHYaThIX
CTHIEKTPOB H3IIyYEHHs): CaMOCTOSITEIIbHO COOMpPATh YCTAaHOBKY M3 HM30BITOUYHOTO
Habopa 000pyI0BaHMSI, ONMUCHIBATH X0/ OMBITA M €T0 PE3YJIbTAThI, (HOPMYITHPOBATH
BBIBO/IbI;

* IPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 MPSMBIX H3MEPEHMH, ompeaenss
CpelHee 3HAauYCHUE M3MEpsieMON BeJUYMHBI ((POKYCHOE pacCTosiHUE coOuparomieit
JIMH3b1), 000CHOBBIBATh BHIOOP crioco0a u3MepeHus (M3MEpUTEIbLHOT0 Ipuodopa);

¢ IPOBOJUTH  MCCIEAOBAHHWE 3aBHUCUMOCTEM  (PU3NYECKHMX BEIUYUH C
UCIIOJIb30BaHUEM TIPSMBIX H3MEpPEHUH (3aBUCUMOCTb NYTH OT BpPEMEHHU IpHU
PaBHOYCKOPEHHOM JIBIDKEHHM 0€3 HadajJbHOM CKOpPOCTH, Nepuoaa KoJeOaHui
MaTEeMaTHYECKOTO MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTila OTPaKEHHUsS CBETa
OT yIWla TaJCHUA W yrja MpeloMJIeHHWs OT yria MajeHus): IJIaHHpPOBaTh
UCCJIEIOBaHUE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3YJIbTAaThl
MOJIYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHUAEC TaOMUIl U TpadHUKOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

¢ IPOBOJUTh KOCBEHHBIE W3MEpPEHUs (PHU3NUYECKUX BEIMYUH (CpemHss
CKOpPOCTb U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JIBHXKEHHH, YCKOPEHHE
cBOOOIHOTO MaJeHUs], KECTKOCTh MPYXKUHBI, KOADOULIUEHT TPEHUS CKOJIbKEHUS,
MeXaHu4yeckas paboTa W  MOIIHOCTh, YacToTa U TMepHoj  KojeOaHui
MaTEMaTUYeCKOro M MPYKUHHOTO MAasSTHUKOB, ONTHYECKas CUJjla coOuparouiei
JUH3bI,  PAJAMOAaKTUBHBIM  (OH):  MIAaHUpPOBaTH  HU3MEpPEHUs,  COOMpAThH
HKCMEPUMEHTATIbHYIO YCTAHOBKY U BBITIOJHATH U3MEPEHUS, CIETYsI MPEAJI0KEHHOM



UHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEJIMYMHBI U aAHAJIU3UPOBATh I1OJYYECHHBIE
PE3yABTAThI C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHN;

e COOJTIO/IATh MpaBWJIa TEXHUKU 0€30MacHOCTH MpH padoTe C J1abopaTOPHBIM
000py10BaHUEM;

epa3nMyaTh OCHOBHBIE IPU3HAKM HM3YYEHHBIX (PU3NUYECKUX MOJEIIEH:
MaTepHaibHas TOUYKa, a0COIMIOTHO TBEPJOE TENO, TOYEUHBIA UCTOUYHUK CBETA, JIyY,
TOHKas JIMH34, JITaHETapHAsl MOJIEIb aTOMa, HyKJIOHHAsI MOJIE]Ib aTOMHOTIO A/1pa;

e XapaKT€pU30BaThb NPUHLUIOBI  JCHCTBUA  U3YYEHHBIX HOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOl HAa MX ONUCAHUA (B TOM 4YHCIE: CHUIOMETP,
JATYMKU TIOJIO’KEHUS], PACCTOSIHUSL U YCKOPEHMsI, paKeTa, 3X0JI0T, OUKH, IIEPUCKOII,
¢doToanmapar, ONTHUYECKUE CBETOBOJbI, CIEKTPOCKOMN, JO3UMETP, Kamepa
Bunbcona), wucnonb3ys 3HaHUS O CBOMCTBaX (DU3MYECKUX SBICHUA U
HeoO0XouMble (PU3UUYECKHE 3aKOHOMEPHOCTH;

* ICNOJIB30BATh CXEMbl U CXEMAaTUYHBIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIbHBIX MNPUOOPOB U TEXHOJOTMYECKUX IPOIECCOB IMpHU
pelieHN y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl IMOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

e IPUBOJIUTH IPUMEPHI (HAXOAUTh UH(POPMALIMIO O TPUMEPaAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUYECKUX 3HAHUN B MOBCEAHEBHOM KHU3HU AJi1 0O€CTeUeHUs
0e30MacHOCTH MpHU OOpallleHUH ¢ NpUOOpaMH U TEXHUYECKMMHU YCTpPOMCTBaMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTMYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

¢ OCYNIECTBJIATH ~MOUCK HWHGOpMAIMK  (U3HUYECKOTO  COJEPKAHHUS B
WuTepHeTe, caMOCTOATENBHO (POPMYIUPYST MOMCKOBBIM 3alpoc, HAXOIUTh ITyTH
OINpeENeHHs] JOCTOBEPHOCTH MOJIYYeHHOU MH(GOPMAIMM HA OCHOBE MMEOUIUXCS
3HAHWI U TOTIOJHUTENBHBIX UCTOUYHUKOB;

* ICTI0JIB30BAaTh IPH BBINOJHEHWN Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
JauTepaTypy (pU3MUECKOro cojaep)kaHus, CIPaBOYHBbIE MaTepUalbl, PeCypChl CETH
WuTepHer, BiageTh NpuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE NMUCHMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPIKAHUS, MyOJIMIHO
IPEACTABIIATh PE3YJNbTATHl MPOEKTHOW WM HCCIEN0BATENBCKON JESTEIBHOCTH,
IIPY 3TOM I'PaMOTHO HCIOJIb30BaTh U3YYECHHBIN MOHATUMHBIN anmnapar u3y4aemMoro
pazznena (U3MKM M COMNPOBOXKAATH BBICTYIUIEHHWE TMpE3eHTaluel ¢ y4éToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM
Konrpoabnbie Ilpakruueckne  JJIeKTPOHHbIE (MdpoBbIE)
n/n NMPOrpamMmbl Bcero
padoTshI padoThI o0pa3oBaTe/bHbIE PeCypChl
Pa3nes 1. ®usnka u eé posib B NO3HAHUM OKPY/KAIOIIEro MHUpa
bubmuorexa [JOK
1.1 dwusuka - HayKa o oJie 2
St - Hayla o HpHpoX https://m.edsoo.ru/7£416194
bu6mmoreka [IOK
1.2 dusnueckue Bl 2 1
HHHH https://m.eds00.ru/7f416194
. bubnuorexa [JOK
1.3 Ecre 2 1
TECTREHHORAY R METOA TOSHAHHA https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nen 2. [lepBoHayaibHbIE CBeAeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMECTRA https://m.edso0.ru/7f416194
59 JIBr>KeHWE U B3aUMOICMCTBUE YaCTHI] 5 1 bubnuotexa [JOK
' BEILECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.3 ArperatHbie COCTO 2
Tperathbl TOAHA BEMECTBa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:keHne U B3auMoaeiicTBUE TeJl
bu6mmorexa [IOK
3.1 M 3
CXAMITCCROT ABIDREHHE https://m.edso00.ru/7f416194
3.2 WNueprus, macca, TIIOTHOCTH 4 1 bu6mmorexa [IOK



https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
bu6mmoreka [IOK

33 Cua. Bt i 14 2 https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 [asnenue. llepenaya naBneHust TBEpABIMU 3 bubnuotexa [JOK
' TEeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2 Alaprertue xitKoCTH > https://m.edso0.ru/7f416194
bu6mmorexa [IOK
4.3 ATMochepHOe AaBiICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro nio pazgeny 21
Pa3nes S. PaGora 1 MOIIHOCTH. DHEpPIus
bu6mmoreka [IOK
>1 Pabora # MompocTS 3 . https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hlpoctbie Mexai3MbI > 1 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
>3 Mexaireckas SHepris 4 ! https://m.edso00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/7f416194
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8 KUIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne ni/m Konrposbnbie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE PECypPChl
padoThI padoThI
Pa3nen 1. TenJioBble siBJIEHUsI
. bubmuorexa [JOK
1.1 CrtpoeHnue u CBOICTBA BELIECTBA 7 https://m.edsoo.ru/7f418 1ce
bubmuoreka [JOK
12 Teriosbie mpouecchl 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
51 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
N N bubmuorexa [JOK
2.2 [TocTOsIHHBIN NEKTPUUIECKUI TOK 20 1 7 https://m.edsoo.ru/7f418 1ce
bu6nmoreka [JOK
23 Marhutisie ApcHis 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 IICKTPOMATHHTHAS HH Ay KLU 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KUIIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne ni/m Konrposbnbie IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3nen 1. Mexanuyeckue siBJIeHUS
11 MexaHnueckoe IBUKEHUE U CIIOCOOBI ero 10 1 bubnnoreka [JOK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAnMOACHETEIE TeX https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 10 3
3aKOHBL COXpaHCHs https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
bu6nmoreka [JOK
2.1 M 7 3
CXANMHCCKHE KoneOaHs https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 3
CXATMHCCIHE BOSHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pasnen 3. DiieKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHUTHOE MOJIE U 5 9 bubnmoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbI€ SIBJIEHUSA
41 3aKOHBI pacCpOCTPAHEHHUS CBETA 6 2 bubnmnorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Pa3zgea S. KBaHnToBbI€e sIBJICHUA
bubmuorexa [JOK
51 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE

OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. ®dwusuka: 7-i knacc: 6a30Bbli ypoBeHb: yueOHuUK. [lepoimkun 1.
M., UBanoB A. W. Akiinonepuoe obmectBo «M3aaTenscTtBo «IIpocBeiieHne»

2. ®dwusuka: §-if kiacc: 6a30BbIi ypoBeHb: yueOHuUK. [lepoimkun U.
M., UBanoB A. W. Akiinonepuoe obmectBo «M3aaTenscTBo «IIpocBerienne»

3. ®dwusuka: 9-if knacc: 6a30Bbli ypoBeHb: yueOHuK. [lepoimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A. AkiinonepHoe o0I1eCTBO
«M3parensctBO «IIpocBemenne»



