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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom ¢eaepanbHON padouelt mMporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOyYaroUuXcsi M OpPraHu3alyi0 H3y4eHUs
Gbu3MKKM Ha NESITeNIbHOCTHOM oOcHOBe. B mporpamme mno ¢u3uke y4YUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METAlpeIMETHBIM pe3ysibTaTaM 00y4YEeHHUS, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Tporpamma no (u3HKe ycTaHaBIMBAET pacmpesesieHue yueOHoro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Yy4YCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpamMma mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MpoTrpaMMBbl IO YI€OHOMY TPEIMETY.

®duszuka SABISIETCA CHCTEMOOOPa3ymoIMIMM I €CTeCTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, IOCKOJBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWHM, HM3y4YaeMbIX XUMHEH, OHoyoruei, actpoHomMued u GU3HICCKOU
reorpaduelf, BHOCHUT BKJaJ B €CTECTBEHHO-HAayuyHYK KapTHHYy MHpa,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HAHMSI, TO €CTh CII0C00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 THaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMpPEIINOJaracT OBJIAJICHUE
CIIEYIOIMMH KOMITIETEHTHOCTSIMH, XapaKTEePHU3YIOMIMMHA €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

HAy4HO OOBSCHSTDH SIBJICHHUS;

OLICHWBATh U TIOHUMAaTh OCOOCHHOCTH Hay4YHOTO MCCIICOBAHNUS;
WHTEPIIPETUPOBATh JIaHHBIE M WCIIOJIb30BaTh HAy4YHBIE JIOKA3aTeIbCTBA JIJISt
MOJTyY€HUs BHIBOJIOB.

[lenmn wusyuenus ¢GU3MKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
omnpenenensl B Konuenmuu npenopaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHbBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPXKIEHHON pElIeHHEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKos oT 3
nexadps 2019 r. Ne [1K-4BH).

Henu uzyvenus puznkm:
npuoOpeTeHNe MHTEpeca M CTPEMJICHUS OOy4YaroMMXCAd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHUE WX UHTEIJIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM MeEToJe TO3HaHWs U (OPMHUPOBAHUE
MCCJIEI0OBATENILCKOTO OTHOIIECHHS K OKPYXKAIOIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa M3yYEeHUS OCHOB
CTPOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DM3HKU;
dbopMHpoBaHUE MPEACTAaBICHUNH O poau (DU3MKU A pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;
pa3BUTHE TPEICTABICHUNH O BO3MOXHBIX cepax Oyaymied mpodeccuoHaIbHOU
NeSATEILHOCTH, CBSI3aHHOW C (DM3MKOM, MOATOTOBKA K JaJlbHEHIIeMy OOyYeHHUIO B
HTOM HAIpPaBIICHUU.

JlocTikeHne 3THX Lened mporpamMMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:
npuoOpeTeHNe 3HAHUU O AUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
npUOOpETeHNE YMEHHMM OINUCHIBaTb U OOBICHATH (U3HYECKUE SBICHUS C
UCTIOJIb30BaHUEM TIOTYUYCHHBIX 3HAHMIA;

OCBOCHHME METOJOB PEUIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C HCMOJIb30BAHHEM
bU3HYEeCKUX MOJIENIeH, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHHMM HAONMIOaTh TPUPOJIHBIC SBICHUS W BBINOIHATH OTIBITHI,
nJabopaTopHbie pabOThl U IKCIEPUMEHTAIBHBIC UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPHOOPOB;
OCBOEHHUE MPUEMOB paboThl ¢ HHGOpMaLIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOUAs
UH(OPMAITUI0O O COBPEMEHHBIX JOCTIKEHUAX (PU3MKH, aHAIN3 U KPUTHUYECKOE
OllCHMBaHUE UH(HOPMAIIHH;
3HAKOMCTBO cO cdepamu npodecCHOHANTBHON IeATeIbHOCTH, CBSI3aHHBIMH C
GU3NKON, W COBPEMECHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JTOCTHIKCHHSX
(bu3MYECKO HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBouTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 gaca (3 yaca B HeZemmo).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHJATEIbHBIA XapaKTep, yUUTEIb JISJTAeT BHIOOpP MPOBEICHUS
7abopaTopHBIX PabOT M OMBITOB C YYETOM HWHIUWBUIYAIBHBIX OCOOCHHOCTEH
oOydJaronuxcs, CIHUCKa AKCIIEPUMEHTAIbHBIX 3aJIaHUH, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 9K3aMeHa 1Mo (U3HKE.



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY-KA0IEro MUpa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMMUUHBL. M3MmepeHue Qunueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocts U3MepeHuit. MexxayHapoaHasi cUCTeEMa €IMHHII.

Kak ¢wu3uka wu gapyrme ecTeCTBEHHbIE HAyKH HW3Y4aloT IPUPO.IY.
EcrecTBeHHO-HAyUHBI METOJ TMO3HAHUS: HAOIIOJCHHE, MOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUNOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SBICHHUM C MTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

MexaHnnueckue, TEIIOBBIE, JICKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
dusnueckue MpuOOpPsl U MPOLEAYypa MPSIMBIX H3MEPEHUNM aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopnvie pabomel u onvimel.

OmnpeneneHue 1EHbI IeJICHUS IIKaIbl U3MEPUTEILHOTO Tprbdopa.

N3mepeHne pacCcTOSHAMN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TeA.

Ornpenenenue pa3MepoB MajbIX TEN.

N3MmepeHnne temmnepaTypbl MpPU MOMOILIM KUJKOCTHOTO TEPMOMETpPA W JIaT4MKa
TeMIepaTyphbl.

[IpoBeneHue uccieoBaHusl MO MPOBEPKE THUIIOTE3bI: JATBHOCTh MOJIETA IIapUKa,
MYyIIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIIIe, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3znen 2. IlepBoHavaibHbIe CBECHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, WX pa3Mmepbl. ONbITHI,
JTIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIIECTRA.

JBrkenue dacTtul, BemiecTBa. CBS3b CKOPOCTH JABUKEHHUSI YACTHUI[ C
temriepaTypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH M TBEPIBIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BEHIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJIIPHbIM cTpoeHrueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUS.
HabGmonenune nuddysuu.



HaOnronenune sBieHui, OOBACHSIOMIUXCA MNPUTSIKEHHEM WM OTTAIKMBAHUEM
YaCTHIl BEIIECTRA.

Jlabopamopnvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHueM (poTorpaduii).
OnbIThl IO HAOJIOJIEHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nea 3. /IBuskeHUe U B3aUMOAEMCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPABHOMEPHOM JBMKEHHUH. Pacuér mytu u
BPEMEHU JBUKECHHUSL.

SBnenne uHepuUU. 3aKOH HMHEpUUHU. B3aummopeilcTBHe Tel Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHUA Tel. Macca Kak Mepa HHEPTHOCTU Teda.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
0o0bEMa BelecTBa.

Cuita Kak XapakTEepUCTHKaA B3auMoAeHcTBHs Ten. Cuiia ynpyroctd M 3aKOH
['yka. M3mepenue cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJICHHE TSATOTEHUSI U CUJIa
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHne B NpUPOAE U TEXHUKE.

Jemoncmpayuu.

Halmroienre MexaHu4eCcKoro IBUKEHUS Tea.

N3MepeHne cKopoCTH MPSAMOJIMHENHOTO ABUKEHHS.
HabGmronenue siBjeHUST MHEPIIHUH.

Hab6nronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUH TEIL.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.

CoxeHune CHJl, HaIllPpaBJICHHBIX 110 OJJTHOM MTPSMOM.

Jlabopamopnvie pabomel u onvimel.

OnpeneneHue CKOPOCTU PaBHOMEPHOTO ABUKEHUS (IIApUKA B HKUIKOCTH, MOJEIU
AIIEKTPUUYECKOTO aBTOMOOUJIS U TaK J1ajee).

OmnpeneneHue cpeHeld CKOPOCTH CKOJIbKEHHSI OpycKa WU IIapUKa MO HAKJIOHHOM
IIJIOCKOCTH.

OrnpeneneHue mI0THOCTH TBEPAOTO TeNa.

OnbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsiKeHUs (nedopMariii) IpyKUHBI
OT IPUJI0KEHHON CUJIBL.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI TPEHUSI CKOJILKEHHUS OT Beca Tefa
U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTUYCHUS JlaBlieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEma, TemmepaTypbl. llepemaua paBieHus



TBEPBIMU TEJIAMU, KUJAKOCTSIMU U razamu. 3akoH I[lackans. [lneBMaruueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TiayOwHbl. ['mapocraTudeckuit
napanokc. Coobuaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbL.

Atmocdepa 3emnn u atmMocdepHoe naBieHue. [IpuyuHBI CyliecTBOBaHUSA
BO3IyIIHON 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue atMochepHOTro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JTABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHMUSI.

JlelicTBre KUIAKOCTU M ra3a Ha MOTPYKEHHOE B HUX TesO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxornaBanue.

Hemoncmpauuu.
3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaua naBneHUs KUJIKOCTHIO U Ta30M.

Coobmiaromuecs Cocyabl.

['mapaBauyueckun mpecc.

[IposiBrieHne neCTBUSA aTMOC(HEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKHUBAIOUIEH CUJIBI OT O0OBEMA MOTrPYKEHHOM 4YaCTH Tena M
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITANIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUJIKOCTH.

VYcioBue IUIaBaHWS TEJI: IUIABAHUE WM TOTPYXKEHUE TEIl B 3aBUCUMOCTH OT
COOTHONIEHHUSI TIIOTHOCTEU TEJIA U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTpYXEHHOW B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKABAIOIIEH CUJIbI, JEUCTBYIOLIEH HA TEJNO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEN CHJIBI, JCHCTBYIOLNIEM HAa TEIO B
YKUJIKOCTH, OT MACCHI TeJa.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUJIbL, JEHCTBYIOIIEH
Ha TEJIO B KHUIKOCTHU, OT 00bEMaA MOTPYKEHHOM B KUJKOCTh YacTH Tejla U OT
IJIOTHOCTH >KUIKOCTH.

KonctpyupoBanue apeomerpa Wi KOHCTPYUPOBAHUE JIOJKU U OMPEICICHHUE €€
rpy30M0AbEMHOCTH.

Paszgea 5. PaGoTra u MOIIHOCTB. JHEPIrus.

Mexanuueckast pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onotoe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.



Mexannueckass oHeprus. KuHeTtmueckas W IOTEHUHUAJIBHAS  DHEPIHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAHUYECKOW HEPTUH B IPYToil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

[IpuMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimol.

Onpenenenue pabOThl CWIIBI TPEHUS NPHU PABHOMEPHOM JIBMXKEHHHM Teda IO
TOPU30HTATBHON OBEPXHOCTH.

HccnenoBanre yciioBU paBHOBECHS pblyara.

N3mepenue KII/] HaKITIOHHON MIOCKOCTH.

N3ydenne 3aKk0Ha COXPAaHEHHSI MEXaHUYECKOU DHEPTUU.

8 KVIACC

Pasznea 6. TeruioBbie sABJICHUS.

OCHOBHBIC TIOJIOKEHHSI MOJICKYJISIPHO--KUHETUYECKOU TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Monenu TBEPAOro, JKUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYJISIPHO--KHUHETUYECKON TEOPUHU.
CmaurBaHUE U KaNWUISIPHBIE SIBIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temmneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactuill. Buytpennsas osHeprus. CrnocoObl HW3MEHEHHS BHYTpPEHHEH DJHEpPruu:
Terionepeaaya u COBEpLICHUE paboTHI. Buast TeIJIoNepeaauH:
TEIIONPOBOHOCTh, KOHBEKIINS, U3TyUYCHHE.

KonuuecTtBo TemnoThl. YenbHas TEIIOEMKOCTh BellecTBa. TermiooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeEIUIOBOTo Oamanca. IlmaBnenune w
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElIbHAsA TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanusa. HMcnapenue. Kumnenue. YiaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Ipunuunel pabotsl TermaoBbix jaBurarenei KIIJ[ temoBoro asuraresns.
TerioBble ABUTATENIN U 3aIIUTAa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JIBHIKECHUS.
HabGmonenune nuddysuu.
HaOmronenue siBfieHni cMauMBaHUs M KalMWIISIPHBIX SIBJICHUH.



HaOnronenue TenioBoro paciimpeHus Ted.
V3meHeHnne maBieHHWsl ra3a TpU HW3MEHEHWHM OOBEMAa W HArpEeBaHWM WU
OXJIAJKICHUU.
[IpaBuiia U3MEpEHUs TEMITEPATYPBI.
Buasl Tertonepenaym.
OxnaxaeHue Ipyu COBEPIICHUU PadOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMU CUJIaAMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
Hab6nronenue xumneHus.
Habrogenue nocTossHCTBa TeMITepaTyphl MPH TIIaBICHHUH.
Mojenu TenIOBbIX IBUTATEIIEH.
Jlabopamopnwie pabomul u onvimol.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITEl O HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEJ.
Omnpenenenue AaBiIeHUs BO3AyXa B OaJUIOHE IIIPULA.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJICHHUS BO3JyXa OT €ro o0béMma u
HarpeBaHMs WIN OXJIaXKICHUSI.
[IpoBepka ruMOTE3bl JIUHEUHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA >KHUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.
HabGmronenue uaMeHeHus: BHYTpPEHHEN SHEPTUU TeJla B pe3yJibTaTe TeIuIonepeiaun
U paOOThI BHEIIIHUX CHII.
HccnenoBanue siBJICHUS TEIUIOOOMEHA TNPHU CMEIIMBAHUHM XOJIOJHOM W Tropsuei
BO/IBL.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWIIMHIPOM.
Onpenenenue yaelbHON TEIIIOEMKOCTH BEILIECTBA.
HccenenoBanue nporecca UCIIapeHus.
Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
Onpenenenue yaeabHONW TEMIOTHI MUIABICHUS JbJIA.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUUYecKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYMHBI 3aPsI0B U PACCTOSHUS MEXKITY TEJIaMH).

OnekTpuueckoe mnojne. Hanpsok€HHOCTh asnekTpuueckoro mods. [IpuHiun
CYHEPHO3ULIUN IIEKTPUUECKUX OJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3aps/l.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B KUAKOCTIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u wMomHOCTh 3neKkTpudeckoro Toka. 3akoH Jlxoymns—Jlenna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe T1OJIe  DJIEKTPUYECKOro Toka. [lpumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneiter @apanesd. fABnenne snekTpoMarHuTHOW MHAYKIMU. [IpaBuno Jlenna.

DIIEKTpOreHepaTop. CnocoObl ITOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.
Hemoncmpauuu.

DJeKTpu3anus Ted.

JIBa pozia 3JIEKTPUUYECKUX 3aps0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JIEUCTBUE JIEKTPOCKOTA.

DNeKTpoCcTaTHYECKast HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIKOCTH.

["a30BbIii pa3psia.

N3mepenune cuibl TOka aMIIepMETPOM.

N3MepeHune 3eKTPUYECKOTO HANPSAKEHUS BOJIbTMETPOM.

PeocTaTt 1 Marazud COnpoTUBIICHUM.

B3aumopaercTBre NOCTOSTHHBIX MArHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ICICHUS MTOJII0COB MAarHUTA.



MonenupoBaHie€ MarHUTHBIX MOJIEM MOCTOSSHHBIX MarHUTOB.
OmneiT Dpcrena.
MarauTHoe 1osie Toka. DJIEKTPOMAarHur.
JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.
DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.
HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKUWU.
OmneiTel @apajes.
3aBUCUMOCTh  HAIlPaBJICHWS  WMHAYKIMOHHOTO TOKAa OT  YCIOBHH  €ro
BO3HUKHOBEHUS.
DIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.
OnpIThl 10 HAOTIOJEHUIO 3JEKTPU3ALMH T MHAYKIIMEN U PU COIPUKOCHOBEHUH.
HccnenoBanne NEHCTBUS JIEKTPUYECKOTO OIS HA IPOBOJIHUKYU U TUDJIEKTPUKH.
CO6opka u npoBepka padOoThl JIEKTPUUECKOH LIETTH OCTOSSHHOTO TOKA.
W3mepenne U peryaupoBaHie CHIIbI TOKA.
N3mepenne U peryaupoBaHue HAMPSKEHNUS.
HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa, WAYLIErO 4Yepe3 pe3ucTrop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.
OneITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JJIEKTPUYECKOTO COIPOTHUBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIA/IA MOTIEPEYHOTO CEYEHUS U MaTeprara.
[IpoBepka npaBuia CIOKEHUS HAMPSHKEHUI TP MOCIEA0BATEIbBHOM COEAMHEHUN
JBYX PE3HCTOPOB.
[IpoBepka npaBuiia JUIsi CUIIBI TOKA MPU MapajuIeIbHOM COEIUHEHUN PE3UCTOPOB.
Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIET0 Yepe3 Pe3UCTOp.
OmnpeneneHne MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCMMOCTH CHJIBI  TOKA, MAYLIETO Yepe3 JAMIOYKy, OT
HaNpsHKCHHS Ha HEW.
Onpenenenue KII/[ nHarpeBarerns.
HccnenoBanrie MarHUTHOTO B3aMMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO MOJsi MOCTOSHHBIX MAarHUTOB NpPH WX OOBEIWHEHUU U
pa3elICHUH.
HccnenoBanue NEHCTBUS 3JEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY .
OneITHl, AEMOHCTPUPYIOIIHME 3aBUCHUMOCTb CHJIBl B3aWMOJECHCTBHSA KaTYIIKH C
TOKOM ¥ MarHMTa OT CHJIbI TOKa M HAMpPaBJICHUS TOKA B KaTYIIIKE.
N3yuyeHue AeiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
KonctpynpoBanue u nusyderue paboThl JJIEKTPOIBUTATEIS.
N3mepenne KII/] anexTpoaBuraTenbHON yCTAHOBKH.
OnBITHI 110 UCCIAEAOBAHUIO SIBJICHUS AIEKTPOMAarHUTHOM MHAYKIUU: UCCIEA0BaHUE
M3MEHEHUH 3HaYeHUs1 U HalpaBJIeHUs] MHAYKIIMIOHHOTO TOKA.



9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCT MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBukeHne. HepaBHoMepHOe nmpsMoianHeiHoe nBMkeHue. CpeaHss U MTHOBEHHAS
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiuHEWHOe JBrkeHue. (CBoOomHOE
najgenue. OnbIThl ['anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepwon W yacrtota oOparieHwus.
JlunenHas u yriioBast CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHUE.

[lepBsii 3ak0H HptoTona. Bropoii 3akon Herotona. Tpernii 3akon HeroTona.
[IpyHIMT CyNepIIO3UIUU CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: Cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOIO TITOTEHHUA. Y CKOpPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. [lepBas kocmmyeckass CKOpPOCTb.
HesecoMocTe 1 nmeperpysku.

PaBHOBecue marepuasibHON Touku. AOcoitoTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. L{eHTp TsxecTH.

Nmvnynee Tena. Mi3menenne mmmysbea. UMmysibe critbl. 3aKOH COXPaHEHUs
uMITyJibca. PeakTuBHOE ABUKEHHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu U padbotel. [loTeHunanbHast SHEPrus Tena, MNOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEprus CKaTtou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

Habnrogenne MexaHnuecKoro IBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHME MMYTEHN U TPACKTOPUM ABUKEHUS OJTHOTO M TOTO K€ T€JIa OTHOCUTEIBHO
pPa3HbBIX TEJ OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBUKECHMUS.

HccnenoBanre Npu3HaKkoOB PAaBHOYCKOPEHHOIO JIBUKCHUS.

HabGntonenue nBr>xXeHus Tejla o OKPYKHOCTH.

HaOnronenne MeXaHMYECKUX SIBJICHUM, NPOUCXOSAIIMX B CHUCTEME OTCUEéTa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
kKaOuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MaCChl TeJla U JEHCTBYIOLIEN HA HETO CHIIBI.
HabGntonenue paBeHcTBa CHIT IPU B3aMMOJIEHCTBUM TEJL.

M3MeHeHne Beca Tesa IMpu yCKOPEHHOM JBHKEHUH.



[Iepenaua umiysibca mpu B3aUMOIECHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre UMIYJIbCca MPU HEYTIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHue UMITyJIbca Mpu a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUU.

Hab6nronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUIECKON YHEPTUU TIPH CBOOOTHOM TaJICHUH.

CoxpaHeHre MEXaHUYECKOM SHEprud NpH JBUKEHUU Tejla MOJ JACHCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimel.

KoHcTpynpoBaHue Tpakra [l pa3roHa U JaJbHEHUIIEr0 PABHOMEPHOTO JIBUKEHUS
IapuKa Win TEJIEKKH.

Omnpenenenre cpeaHeil CKOPOCTH CKOJIBKEHUS OpyCKa WM JBUKCHHSI [IapUKa I10
HAKJIOHHOM IIOCKOCTH.

Ornpenenenue yCKOpPEeHHs Tejla MPU PABHOYCKOPEHHOM JIBH)KEHUU 10 HAKIOHHOM
IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU MIPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM MPU PABHOYCKOPEHHOM [IBIDKCHUM 0O€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSITCS KakK psAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBXKEHHUSI OT CHJIbI HOPMaJbHOI'O
JIABJICHHSI.

Omnpenenenue kKodhGUIIMEHTa TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

OnpeneneHue pabOThl CHJIBI TPEHHUS MNPU PABHOMEPHOM JBMIKCHHHM Tella IO
TOPU30HTATIBHON TTOBEPXHOCTH.

Omnpenenenne pabOTHl CUIIBI YIIPYTOCTH MPU MOABEME Tpy3a C HCIOJIb30BAHUEM
HETMOJABMYKHOTO U MOABUKHOTO OJIOKOB.

N3yuyeHue 3aKoHa COXpaHEHUsI SHEPTHH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUI: IEPHO/I,
4acToTa, aMIUINTyAa. MareMaTuuecKuil U NPy KUHHBIM MasTHUKU. [IpeBpaiieHue
DHEPTUU TIPHU KOJIeOATETHHOM JIBHKCHHH.

3aryxaronme  kosiebaHusl.  BbeIHyXkAeHHble — KoJjiebaHus.  Pe3onaHc.
Mexanuueckue BosiHBL. (CBOWCTBa MEXaHWYECKUX BOJH. [IpomonbHble W
nonepeyHbie BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUSI.
MexaHnueckue BOJHBI B TBEPJOM TEJE, CEICMUYECKUE BOTHBI.

3Byk. ['pomMKkoCTh 3ByKa W BbicoTa ToHa. OTpakenue 3Byka. MHOpa3Byk u
yJIbTPa3BYK.



Jlemoncmpayuu.

Habnronenue koneOaHuid T€1 MO AEUCTBUEM CUIIBI TSKECTU U CHIIBI YIIPYTOCTH.
Habnronenue kosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BIHYKIECHHBIX KOJI€OaHU U pe30HaHCa.

PacnipocTpanenue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnvie pabomul u onvimel.

OmnpeneneHue 4acToThl U MEpUoIa KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.
OmnpeneneHre 4acTOThl U MEpUoia KoJieOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEpUO/ia KoiaeOaHUI MOIBEIICHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.

HccnenoBaHue 3aBUCHMOCTH NEpUoAa KoJieOaHMM NpPYy>KMHHOTO MAasTHUKA OT
Macchl Ipysa.

[IpoBepka HE3aBUCUMOCTH Tepuoa KojaeOaHul rpysa, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.

OnpIThl, AEMOHCTPUPYIOIIME 3aBHCHUMOCTh MEpHOAa KOJEOAHHA NPy KUHHOTO
MasTHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHus cBOOOAHOIO N CHHUS.

Paszgeua 10. DineKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
JIEKTPOMArHUTHBIX BOJH. Illkasa >sneKTpoMarHUTHBIX BOJIH. lVcnonbs3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3U.

OnexkTpomMarHuTHas npupoaa csera. CKopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETa.

Jemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoitHOBBIE CBOMCTBA CBETA.

Jlabopamopuwie pabomul u onvimeol.

N3yyeHue CBOMCTB AJIEKTPOMATrHUTHBIX BOJIH C MOMOIIBIO MOOUIIBHOTO TeleoHa.

Paszgeua 11. CBeToBbIe SAIBJICHUS.

JlyueBas MOJEJIb CBETAa. HUctounukn CBETAa. [IpsimosmHeHOE
pactpoctpanenue cBera. 3atmenust Connina u Jlynsl. Otpaxenue cBera. [lmockoe
3epKaJIo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHue cBeTa. LICIoib30BaHUE IOJHOTO BHYTPEHHEIO OTPaKEHUS B
ONTHUYECKUX CBETOBOAAX.



Jlmaza. Xom myweit B gnumH3e. OnTuyeckas cucrema (oToarmmapara,
MHKPOCKONIa M Tejeckoma. ['yma3 kak onrTuhyeckas cucreMa. biam3opykocTs U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpeioToHa. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.

Jemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyyenune n300paxeHuit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTu4eckuii CBETOBO/.

Xona myueil B cobuparomieii InH3e.

XoJ Jy4er B pacCerBaroIIeH JIMH3E.

[Tosrydenune n300pakxeHU ¢ TOMOILBIO JIMH3.

[TpuHiun aeiictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.
Monens riasa.

Pa3noxenue 6e0ro cBera B CIEKTP.

[Tomyyenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimel.

HccenenoBanre 3aBUCUMOCTH yTJIa OTPaKEHUS CBETOBOTO JIy4a OT YTJjla NaJACHUs.
N3yueHune XxapaKTepucTUK U300paxKeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTila MPETOMIIEHUSI CBETOBOIO Jy4ya OT yTIJia MaJcHus
Ha FPAHULE «BO3IYX—CTEKIIO».

[Tomyyenune n300pakeHU ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

Omnpenenenue (OKYCHOTO pACCTOSHUASA U ONTHYECKON CHITbI COOMPAIOIIEH JINH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITH IO BOCHPUSITHIO I[BETA MPEAMETOB MPH MX HAOIIOJCHUU Yepe3 I[BETOBBIC
GbUIBTPEL.

Paznen 12. KBanToBbBIC SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atroma bopa.
HcnyckaHne u noromeHne ceeta aroMoM. KBaHThI. JInHeyaTble CIEKTPHI.

PanunoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmoxaens aromHoro sapa. W3orombel.  PaguoakTuBHBIE
npeBpatenus. [lepron momypacmnana aTOMHBIX SIIED.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsi3M aTOMHBIX snep. CBs3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreTuka. JleMCTBUS DPAAMOAKTUBHBIX H3JIYyYEHUW HA KUBBIE
OpraHU3MBI.



Jlemoncmpayuu.
CrexTpbl U3Ty4eHUS U MOTJIONIEHUS.
CrexTpsl pa3IM4YHbIX Ta30B.
CrnexkTp BoJopoa.
Hab6mronenue TpekoB B kamepe Bunbcona.
PaboTa cuérunka HOHU3UPYIONTUX U3ITYICHUH.
Perucrtpanus n3nydeHus: IPUPOJIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnvie pabomul u onvimel.

HabnrogeHue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUEHUS.

HccnenoBanre TPEKOB: M3MEPEHHE SHEPTUM YACTHUIBI M0 TOPMO3HOMY IMyTH (I10
dotorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO--00001TAIONTUN MOYJIh IPEIHA3HAYCH JIJIsi CHCTEMAaTHU3aIuH
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUECHHUH BCEro Kypca (PU3MKH, a TaKKe NI MOATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aMEHY Mo (U3UKe Il OO0ydarouuxcs,
BBIOPABIIIUX ATOT yUYEOHBIN MpeMeET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OOydeHusi, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (hU3mdeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHUCIE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIA XapaKTep JAHHOTO paszjiesia peain3yeTcs
32 CY€T TOro, 4YTO OOydYarIIMecs BBIMONHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:

Ha OCHOBE [IOJYYCHHBIX 3HAHUM pacro3HaBaTh W HAY4YHO OOBSCHSTH
dbuznyeckue SBJICHUS B OKPY KaloIlel MPUPO/I€ U MOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (DU3UUECKUX SIBJICHUN, B TOM
YuUCJIe AJI1 MPOBEPKU THUIOTE3 U MOTYUYECHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JTOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HSHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUM.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHuUs
y oOyyatomierocss OyayT copMUpoOBaHbl CIEAYIOUIUME JTUYHOCTHBIE PE3yJIbTaThl B
YacCTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
— TPOSIBJICHUE WHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nUecKoil HayKH;
— LIEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpaxJaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
— FOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCY>KJIE€HUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JIOCTHUKEHUMN
busuKy;
— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX MPUHIUIOB B AEATEIbHOCTU
YUY€HOTI0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCIIPUSATHE OSCTETUYECKUX KauecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMO3HAHUA:
— OCO3HAaHME LEHHOCTH (PU3UYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABISIOMIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOW JIO0O3HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIHCKON
JEATEIIbHOCTH;
5) popMupoOBaAHUSA KYJbTYPbI 3I0POBbSI H IMOIUOHAJILHOTO 0JIArOMOJIyYHs:
— OCO3HaHHME IIEHHOCTHM 0Oe30macHoro ooOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBHIM OOOpYJIOBAHHEM B
JIOMAITHUX YCJIOBUSIX;
— c(hopMupoBaHHOCTH HaBbIKA pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMTUOKY U
TaKOTO0 € MpaBa y APyroro 4eioBeKa;
6) TPy10BOIr0 BOCIIUTAHMS:
— AaKTHMBHOE YuyacTHE€ B pEUICHUHM MPaKTUYECKUX 3aj1ady (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKON M COIMAIbHOM
HAIPaBJICHHOCTH, TPEOYIOMKX B TOM YUCIIEe U PU3NUECKUX 3HAHHM;
— MHTEPEC K MPaKTUUECKOMY M3Y4YEHHUIO Mpodeccui, CBsI3aHHBIX C (DU3UKOI;



7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

— OpHUEHTalUs Ha TPUMEHEeHHE (PU3NYCCKUX 3HAHUU IS PEIICHUs 3a/1a49 B 00J1aCcTH
OKpY’)Karolel cpenpbl, IJIAHUPOBAHHUS IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

— OCO3HaHHE TJIOOAIHHOTO XapakTepa HKOJOTHMYECKHUX MpoOJeM MU NyTed Hx
pelieHus;

8) amanTauMM K M3MEHSIIOIIUMCS YCJOBHSIM COIHAJIBHOM W NPHPOIHOI
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUU IIPH BBIMIOJIHEHUH MCCIICAOBAaHUN U MPOCKTOB
(bU3UYECKON HAMPABIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

— TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MNPaKTHUYECKYIO
JIeSITCIbHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHHM, B TOM 4HCle (POpMYIUPOBATH
U], TIOHSATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSAX;

— OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHWU M KOMIETEHTHOCTEW B 00JacTh
busuKy;

— IJTAHUPOBAHKME CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUIA;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3aUMOCBSI3U MPUPOABI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

— OIICHKa CBOMX JCHCTBHHA C YYETOM BIMSHHMS Ha OKPYXAKOIIYI0 Cpexdy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCIICICTBHI.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbTaTe OCBOCHHS TporpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyaroierocsi OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TIO3HABATEIbLHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC JCUCTBHUS,  PETYJISATHBHBIC
YHUBEpCaAIbHbIC YUCOHbIC TCUCTBUS.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS

ba3oBble JJornyeckune AelcTBUA:
BBISIBIISATH U XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKH OOBEKTOB (SIBJICHUN);
yCTaHaBJIMBATh CYIIECTBEHHBIH TMpU3HAK KJIAacCU(UKAIMU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,;
BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOpPEYHST B paccMaTpuBaeMblxX (akrtax,
JAHHBIX ¥ HAOMFOJCHUSIX, OTHOCIIIUXCS K (PU3HMUESCKUM SBICHUSM;



BBISIBIIATH PUINHHO--CJICJACTBEHHBIC CBSI3U MPU M3YUEHUU (HU3UUECKUX SBICHUN U
MIPOIIECCOB, JENIaTh BHIBOJABI C HCIOIB30BAHUEM JCAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIJIFOUCHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3MUECKUX BEINYNH;
CaMOCTOATENLHO BBIOMpaTh CHOCOO perieHus: ydeOHoM Qu3nyeckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILEHUS, BHIOOpP Hanbojee MOIXOSIIETO C
y4E€TOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:
MCITI0JIb30BaTh BOIPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,
MPOBOJUTh MO CaMOCTOATEIBLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHbIN
bu3MYeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0BaHNE (PU3NYECKOTO SBIICHUS;
OLICHWBATh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh WMH(OPMAINIO, TOJYyUYECHHYIO B
XO0/I€ UCCIIEAOBAHMUS UM SKCIIEPUMEHTA;
CaMOCTOATENBbHO (OPMYIHPOBAaTh OOOOIIEHUS M BBIBOJABI MO pe3yjibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, UCCIICIOBAHUS;
MPOTHO3UPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE (U3UYECKUX IMPOIIECCOB, a
TaK)K€ BBIJIBUTATh TPEANOJOKECHUS 00 WX pPa3BUTHM B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pabora c nndopmanueii:
MPUMEHSTH PA3IMYHbIE METOJbI, MHCTPYMEHTBI U 3aIIPOCHI MPU MOUCKE U O0TOOpE
uH(pOpMalMU WM JAHHBIX C Y4YETOM NPENJIOKEHHOW Yy4eOHOM (u3myeckoi
3a/a4H;
aHAJIM3UPOBaTh, CHUCTEMAaTU3UPOBATh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
pPa3TUYHBIX BUOB U (POPM MIPENCTABIICHNUS,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WLTIOCTPUPOBATH pPelIaeMble 3a7aui HECTIOKHBIMUA CXEMaMHU, AuarpaMMaMu, HHON
rpaduKoi U UX KOMOMHAIUSIMH.

KoMMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YYeOHbIE 1eiCTBUS:
B XOJIe O0CYXJIeHHs y4eOHOTO MaTepualia, pe3yJbTaToOB JIaDOpaTOPHBIX padoT U
MIPOEKTOB 3a7aBaTh BOIMPOCHI MO CYIIECTBY O0OCYKIaeMOil TeMbl M BBICKA3bIBATh
UJeH, HAIlCJICHHbIE Ha pEIIECHUE 3aJaud M TMOJep)KaHue OarokeaaTelbHOCTU
OOIICHMS,
COTOCTAaBIISATh CBOM CYXJICHUSI C CYXICHUSMHU JIPYTUX YYaCTHUKOB JIMAJIora,
OOHapy’KUBaTh Pa3IMUME U CXOJCTBO MO3UITHIA;
BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
nyOJMYHO TPEACTaBIATh PE3YNbTAaThl BBINOJHEHHOTO (U3UYECKOTO OMBITA
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);
MOHMUMAaTh ¥ WCIOJb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYAITBHOMN
paboThI PU PENICHUH KOHKPETHOU (PU3NYECKOl TIPOOIEeMBI;



OPUHUMATH 1IETM COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATH JNEHCTBUS MO €€
JOCTIDKEHUIO:  pacHpeiensiTh pojid, o00CyXJaTb IPOLECChl M PEe3YJIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO YacTh pabOThI, JOCTHUTrasi KAUECTBEHHOTO Pe3yJIbTara 10 CBOEMY
HAMpaBJICHUIO U KOOPJIUHUPYS CBOU ACUCTBUS C IPYTUMU YJICHAMU KOMaH/IbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaga B OOMMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYTHUPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

PerynsiTuBHbIE YHMBepcaJbHbIE YueOHbIe HeiCcTBUSA

Camoopranusanms:
BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTYyalMsX, TPEOYIOUIMX st
penieHus pU3NUECKUX 3HaAHU;
OpPUEHTHPOBATHCS B PA3JIMUYHBIX MOAXOAaX MPUHATHUS pelIeHU (MHAUBUAYaAIbHOE,
MPUHATUE PELIECHUS B TPYIIE, IPUHATHE PELIEHUI TPYIION );
CaMOCTOATENILHO COCTABJISATh AITOPUTM pELICHUsT (PU3NYECKOHN 3a/layu Wi IJIaHa
UCCIIEIOBaHMSI ¢ YYETOM HMEIOIIMXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IIpeIaracéMble BaApUaHThl PELICHU;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:
JIaBaTh aJCKBAaTHYIO OLIEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MECHEHUS;
OOBSICHATh NMPUUUHBI JTOCTHXKEHUS (HEIOCTHXKEHUS) PE3YyJbTaTOB JEATEIbHOCTH,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJIHEHUS
(bu3MUecKOro HccIeqoBaHUsl WIJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBLINXCS CUTYallUi, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKILIUX TPYAHOCTEM;
OLICHUBATH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUAM;
CTaBUTh ce0s Ha MECTO JPyroro 4ejoBeKa B XOJE CIOpa WM JAMCKYCCUU Ha
HAay4YHYIO TEMY, TIOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTOro;
IPU3HAaBaThb CBOE MPABO HAa OWIMOKY NpH pelIeHUH (PU3MYECKUX 3aJad WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00ydeHus B 7 KJacce NMpeaMETHBIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIIOJB30BaTh TOHATHS: (PU3MYECKHE W XUMHUYCCKHE SIBJICHUS, HAONIOACHUE,
DKCIIEPUMEHT, MOJICIb, THUIOTE3a, CAWHMIBI (U3MYCCKUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE, KUIKOE, ra3000pa3Hoe),
MEXaHMUECKOE JBIDKCHHE (paBHOMEPHOE, HEPaBHOMEpPHOE, MNPSIMOJMHEHHOE),



TPAeKTOPHsI, PaBHOAEUCTBYIOIIast cuia, Aedopmanus (yrnpyras, MiacTHUEcKas),
HEBECOMOCTb, COOOIAIOIINECS COCYIbI;

paznuuath sBIeHHUS (aud@dy3usa, TEIUIOBOE [BWKEHHE YaCTUI[ BEIIECTBA,
PaBHOMEPHOE IBHKEHUE, HEPABHOMEPHOE IBHM)KCHUE, UHEPLIUS, B3aMMOJCICTBHE
T€Jl, PAaBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOM OCBhIO BpAILCHUS, Mepenada
JaBJCHUS TBEPABIMHU TEJIaMH, KHIKOCTIMU M Ta3aMu, aTMOC(EpHOE aBJCHHE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXAaHUYECKON HSHEpruu) IO ONUCAHUI0 HX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OMNBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
busnuecKoe SBICHHUE;

pacno3HaBaTh MPOSBICHUE H3YYECHHBIX (PU3NYECKUX SBICHUN B OKpYXKaroleM
MUpE, B TOM uHuclie (PU3MYECKHUE SIBIICHHS B MPUPOJIC: NPUMEPHI JABUKECHUS C
Pa3JIMUYHBIMUA CKOPOCTSIMU B KMBOM U HEKUBOU NIPUPO/IE, NEUCTBUE CUIIBI TPEHUS B
NpUpPOJEC U TEXHUKE, BIUSHHE aTMOC(HEPHOTO IaBJICHUS HA >KUBOM OpPraHU3M,
IJIaBaHUE PHIO, phIYard B TEJiE YEJOBEKa, MPHU 3TOM IEPEBOJIUTH MPAKTHUYECKYIO
3a/1aduy B y4€OHYIO, BBIJICNATH CYIIECTBEHHbIC CBOMCTBA (NMPU3HAKU) (PU3UUYECKUX
SIBIICHUI;

OMKCHIBATh HM3YYEHHBIC CBOMCTBA T€A W (PU3WYECKUE SIBICHUS, HUCIONb3Ys
busnueckue BenuuMHBI (Macca, 00BEM, IUJIOTHOCTh BEIECTBA, BpEMs, IIyTh,
CKOPOCTb, CPEIHSISl CKOpPOCTb, CHJa YIPYTOCTH, CHJIa TSKECTH, BEC Tella, CUja
TpeHUs, AaBieHue (TBEPAOro Tejla, XUIAKOCTH, Ta3a), BBITAIKUBAIOIIAS CHIIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CUJIbI, MOMEHT CHJIbI, KO3(P(PUUIHUEHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETUUYECKasl M OTEHIIUAJIbHAS SHEPTHS] ), TIPU
OMKMCAHUM TPABUIIbHO TPAKTOBATh (DU3UUECKUN CMBICI HCIIOJIh3YEMbIX BEIINYUH,
uxX O0OO3HAUCHUS W EJUHUILI (U3UYECKUX BEIUYMH, HAXOIUTh (POPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTUMU BEITUYUHAMH, CTPOUTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (U3MUECKHUE SIBICHHUS M IPOIIECCHI, UCIOIL3YS
nmpaBuia CIOXKEHHS cuil (BIOJb OJHOW mpsiMoii), 3akoH ['yka, 3axon Ilackars,
3aKOH Apxumeza, MpPaBUIIO paBHOBecHs pblyara (0J0Ka), «30JI0TOE MPaBUIIO»
MEXaHHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW DOHEpPruu, MNpH OSTOM JaBaTh
CIIOBECHYIO (OpMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATh (U3UUECKHE SIBIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YUCIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISIBIATH
MPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX I11aroB
c omopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amadd B 1—2 ACUCTBUS, WCIONB3YS 3aKOHBI W (OPMYIIBI,
CBS3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJaud



3alKChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHE BETUYUHBI B (DOPMYJIBI U
IPOBOJUTH PACUETHI, HAXOIUTh CIPABOYHBIEC JAHHBIEC, HEOOXOAUMBIE JJIs1 pELICHUS
3aJla4, OLEHNUBATh PEATUCTUYHOCTD MMOTYYEHHON (PU3NYECKON BETUUNHBL;
pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh IPU MOMOLIM (PUINYECKUX
METOJIOB, B ONMCAHWM HCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE IPEIIIOIOKEHUE
(runoTte3y), pa3nuyaTh U UHTEPIPETUPOBATH MOJYUYECHHBIA PE3yibTaT, HAXOIUTh
OLIMOKH B XOJI€ OTBITA, IETAaTh BEIBOJBI 110 €T0 pPe3yIbTaTaM;

IPOBOANUTH ONBITBI IO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (DU3HMUECKUX
CBOMCTB Ten: (HOpMyIMpOBaTh MPOBEPSiEMBbIE MPEAINOJIOKEHU, COOUpaTh
YCTAaHOBKY M3 IMPEIJIOKEHHOTO0 O0OpYy/IOBaHUS, 3alUChIBaTh XOJ ONbITa MU
(GbopMyITUpPOBATH BHIBOIHI,

BBITIOJIHATH MPSMbIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl TeJia, 00bEMa, CUITBI
U TEMIEpaTypbl C UCIHOJIb30BAHUEM AaHAJIOTOBBIX U LHU(PPOBBIX MPHOOPOB,
3alMChIBaTh NOKa3aHUs MPUOOPOB C YUETOM 3aJaHHON a0COJIIOTHON MOIPELTHOCTH
U3MEPEHUN;

MPOBOAUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BETUYUHBI OT JIPyTron
C UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUM (3aBUCUMOCTH NyTH PaBHOMEPHO
JBIKYILIETOCS TelNa OT BPEMEHM JIBM)KECHMSI TEJa, CHUJIbI TPEHUS CKOJIBKEHHUS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOIIAU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS NPY>KUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00bEMA MOrPYXKEHHOM YacTU Tejla W OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH TeJjla, OT INIyOMHBI, HA KOTOPYIO
HOTPYXKEHO TEJIO, YCIOBUMN IIaBaHMsI TEJ, YCIOBUN paBHOBECHS pblyara u 0JI0KOB),
y4acTBOBaTh B IUIAHMPOBAHMM y4eOHOTO MCCIEAOBaHHUS, COOMpaTh YCTAaHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeAJIOKEHHOMY IUIaHy, (UKCHpPOBaTh
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTH  (DM3MYECKUX BEIMYMH B  BHJE
OpEUIOKEHHBIX Ta0daul ¥ TpaduKoB, JelaTh BBIBOABI IO pe3yibTaTaM
UCCJIEI0BAHNS;

MIPOBOJIUTh KOCBEHHBbIE M3MEpPEHUs (PU3MUECKUX BEIMYHMH (IMJIOTHOCTH BELIECTBA
KUIKOCTH M TBEPAOrOo Tela, CUila TPEHHUS CKOJIbKEHHUS, NABJICHHE BO3IyXa,
BBITAIKMBAIONIAS] CHUJIA, JIEWCTBYIOIIAss Ha TOTPY>KEHHOE B JKUIKOCTh TEO,
KO(QQUIMEHT  MOJIE3HOIO  JEWCTBUS  MPOCTBIX  MEXAaHM3MOB),  Cleays
OpEUIOKEHHOW  MHCTPYKUMHU: TMpU  BBINOJIHEHHH  HU3MEPEHHM  coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISITH 3HAYEHUE UICKOMOU BEJIMUYMHBI;
cOoOI0aTh MpaBWJia TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEUCTBUS NPUOOPOB M TEXHUUYECKHX YCTPOWCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIaloONIMecss COCynbl, OapoMeTp, phblyar,
MOJIBY)KHBINA M HEMOJABMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;



XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YYCHHBIX MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOM HA MX OMHUCAHHS (B TOM YHCIE: MOALIUITHUKH, YCTPOKWCTBO
BOJONIPOBO/IA, TUAPABINYECKHI MPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3NUECKUX SBJICHUI U HEOOXOIUMBIE
(u3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;
OPUBOJUTH MPUMEPHl (HAXOAUTh WH(GOPMAILMIO O MpHUMEpax) MPaKTHYECKOTO
UCIIONb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU U OOecTeueHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEACHUS B
OKpY>Karollen cpene;
OCYIIECTBISITH OTOOP MCTOYHUKOB MH(popMmainmu B MIHTepHETE B COOTBETCTBHH C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEKOIIMXCA 3HAHUW M IMyTEM
CPaBHEHHUS Pa3jIMYHBIX MCTOYHUKOB BBIAEIATH MH(POPMAIUIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOI];
UCIIOJIb30BaTh IMPU  BBINOJHEHUM YYEOHBIX 3aJaHUM HAYYHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIIPABOUYHBIE MAaTE€pHAJIbl, PECYPChl CETU
WuTepHeT, BianeTb NpuéMaMH KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(pOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHbBIE U YCTHBIE COOOILIEHHUS HAa OCHOBE
2—3 UCTOYHUKOB MH(pOpPMAIHN GU3NUECKOTO COJIEPKaHuUs, B TOM YHCIIE MTyOIUIHO
Jenatb KpaTKMe COOOIIEHHMST O pPe3ysbTarax MpPOEKTOB WM  y4eOHBIX
UCCJIEIOBAHNUM, IIPU 3TOM TIPaMOTHO HCIIOJIb30BAaTh WM3YyYEHHBIA NOHITUIHBINA
anmnapat Kypca GU3MKH, COMPOBOKIATh BHICTYIIJICHUE NTPE3EHTAUEH;
OpU  BBIIOJHEHUM YYEOHBIX MPOEKTOB U  MCCIEAOBAHUN  paclpenessiTh
00s13aHHOCTH B TPYyMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/layaMU, CJIEIUThH 3a
BBINIOJIHEHUEM IUIaHAa ACHCTBUM, aJe€KBaTHO OLIEHMBAaTh COOCTBEHHBINM BKJIaa B
NEeATEIbHOCTh TPYNIBl, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kJiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:
WCITIOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBIXKEHHE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHHS BEIIECTBAa, KPUCTANIMYECKHE U aMOp(HbIe
TeJa, HACBIIICHHBI W HEHACBIIEHHBIM Nap, BIAXXHOCTb BO31yXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPTHUs, TEIJIOBOM JABUTATEIb, SJIEMEHTAPHBIN SJIEKTPUUECKUN 3apsij,
AIEKTPUUECKOE T0JIe, MPOBOJHUKU U JUAJIEKTPUKU, TOCTOSHHBIN AIEKTPUUECKUI
TOK, MAarHUTHOE T10JIE;
pasnuyarh SIBJICHUS (TEIUIOBOE PACIIMPEHHUE U C)KAaTHE, TEIUIONEpeaayda, TEMIOBOe
paBHOBECHE, CMayuMBaHWE, KANWUISPHBIE SBJICHUS, HCHApEHHE, KOHJIEHCALWs,
IUIaBJIEHUE, KpHUCTauIM3alus  (OTBEpAEBAaHUE), KWIIEHHWE, TeIulonepeaaya



(TemIonpOBOHOCTb, KOHBEKLUS, U3ITy4YEHHE), AIIEKTpU3ALUS TE,
B3aMMOJICUCTBHE 3apAJIOB, JEUCTBHS AIEKTPUUYECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICVCTBUE MAarHUTOB, JE€HCTBHE MAarHUTHOIO IOJISI HA TPOBOJHUK C TOKOM,
AJIEKTPOMAarHuTHas MHAYKIMS) IO OINHUCAHUIO MX XapaKTEPHbIX CBOWCTB M Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIINX JJAHHOE (PU3NUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUNA B OKpY>KaroIIeM
MUpE, B TOM YHuCJIe (PU3HUECKUe SBICHUS B MPUPO/JIE: TOBEPXHOCTHOE HATSKEHHUE U
KallWUIApHBIE SBJICHUS B MPHUPOJE, KPUCTAIUIBI B NpHUpoae, uznyudeHue CouHia,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHETa,
JJIEKTPUYECKUE SBJIEHUS B aTMoc(epe, 3IEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJjie 3eMid, Aperd MoI0CcoB, POIb MATHUTHOTO TMOJIS JUIS KU3HU Ha
3emiie, MOJSPHOE CHUAHHE, MPU STOM INEPEBOJUTH IPAKTHUECKYIO 3a1adyy B
y4eOHY10, BBIACIIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI;
ONKCHIBAaTh M3yYEHHBIE CBOWCTBA T€l M (U3NYECKUE SBICHUS, HCIOIb3Ys
(du3nueckue BeIWYMHBI (TeMmIepaTypa, BHYTPEHHSSI DSHEpPrusi, KOJUYECTBO
TEIUIOTHI, YJAENbHAsI TEIJIOEMKOCTh BEIECTBA, yJEJIbHAs TEIUIOTa IUIABJICHUS,
yAelbHAsl TEIUIOTa MapooOpa3oBaHUs, YJeJdbHAas TEIUIOTa CropaHusl TOILIUBA,
KO(Q(GUIUEHT TOJE3HOTO JCHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEJbHAs
BJIQXHOCTh BO31yXa, DJIEKTPUYECKHMM 3apsij, CHJIA TOKA, JJIEKTPUYECKOE
HaIpsHKEHUE, CONPOTUBIIEHUE MPOBOJHMKA, YAEIBHOE CONMPOTHUBICHUE BELIECTBA,
paboTa M MOIIHOCTh JJEKTPUYECKOTO TOKa), NpPH ONUCAHUU MPABHIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCHOJIb3YEMBbIX BEJIMYMH, OOO3HAYEHUS W
eIMHULBl (PU3MUECKUX BEIUYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLINE JAaHHYIO
($u3NYECKy0 BEJIMYMHY C JAPYTUMHU BEJIMYWHAMH, CTPOUTH IpapUKd H3YyYEHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BEITUYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHHUS M IMPOLECCHI, HCIOIb3YS
OCHOBHBIE IOJIOKEHHS MOJIEKYJIIPHO--KUHETUYECKOM TEOPUH CTPOEHUS BELIECTBA,
OPUHLIMIT CYyNEepro3UIUU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsaa, 3akoH Oma 11 ydacTka 1enu, 3akoH J[xoyns—JleHia, 3aKoOH COXpaHEHUs
HHEPrUM, IPHU 3TOM JABaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aIMMCHIBATH €r0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTYaLHH IIPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBJISITh
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE M3 1—2 NOTMYECKHX IIaroB
c onopodl Ha 1-2 uW3y4YEHHBIX CBOICTBAa (PU3NYECKHUX SBJICHUH, (PUINUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

pemiate pacu€THble 3a7ayd B 2—3 JEHCTBHS, MCIONb3YsI 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd
3aMMChIBATh KPATKOE YCIOBUE, BBIABISATH HEJOCTATOK JAHHBIX JJIsi pPELIEHUs



3aJauM, BHIOMpATh 3aKOHBI U (opMysbl, HeoOXOoAMMBIE i €€ pelieHus,
IPOBOAUTDH PACUYEThl U CPABHUBATH MOJTyYEHHOE 3HAYCHUE (DU3HMUECKON BEITMYHHBI
C U3BECTHBIMU JaHHBIMH;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPHU MOMOIIM (PU3HUYECKHX
METO/IOB, HCIOJb3ysd OINHMCAHWE UCCIENOBAHUS, BBIICISATH MPOBEPsSEMOE
MPEANOJIOKEHNE, OUEHUBATh MPABWIBHOCTD MOPSAAKA MPOBEACHUS HCCIECIO0BAHUS,
JieaTh BbIBOJBI,

MPOBOJUTH OMNBITHl MO HAOMIOJAEHUI0 (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB TeJN (KanmWJUISIpHBIE SIBJIICHUS, 3aBUCHMOCTH JABJIEHUS BO3AyXa OT €ro
o0béMa, TeMmIeparypbl, CKOPOCTH IIpollecca OCTHIBAHMUS W HAarpeBaHus IIpH
U3Iy4EHHH OT LBETa H3JIydaromeid (MOrJIomAarnieil) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs] BOJBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAAUM €€ IMOBEPXHOCTH,
IEKTPU3ALUs TEN U B3aHUMOJCHCTBHUE AIEKTPUYECKUX 3aps/I0B, B3aUMOJCHCTBHE
MOCTOSIHHBIX MarHUTOB, BU3YyaJIM3allisl MATHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB,
JNEUCTBUS MarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYJIMPOBATh MPOBEPSIEMBIE
NPEANOJIOKEHNs, COOUpaTh YCTAHOBKY U3 NPEAJIOKEHHOrO0 000pyJoBaHUS,
OIMKCHIBATH XOJI OBITA U (DOPMYJIUPOBATH BHIBOJIBI;

BBIIOJIHATH IPSMBIE HW3MEPEHHsI TEMIIEPAaTypbl, OTHOCUTEIBHOW BIIAKHOCTH
BO3/lyXa, CUJIbI TOKA, HAIPSIKEHUS C MCIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB U
JATYMKOB (PU3UYECKUX BEJIMYUH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C y4ETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTHU OJHOM (hM3UYECKON BETUYHHBI OT JIPYTOit
C WCIIOJIb30BAHMEM  NPSIMBIX H3MEpPEHUN  (3aBUCUMOCTh  COINPOTUBIICHHUS
MPOBOJHUKA OT €ro JJIMHBI, IUJIOMIAJU MOMNEPEYHOTO CEYEHUsT U YAEJIBbHOIO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, MIYIIErO0 Yepe3 MPOBOJIHUK,
OT HAaNpsDKEHWs Ha MPOBOAHHUKE, HCCIECJOBAaHUE IIOCIENOBATEIBHOIO H
NapajuleIbHOTO  COEIMHEHUN TMPOBOJHUKOB): IUIAHUPOBATh  MCCIEIOBAHUE,
coOupaTh YCTAaHOBKY U BBIIOJIHATH MU3MEPEHUs, CIENys NMPEAJOKEHHOMY IUIaHy,
(buUKCHUPOBaTh PE3yIbTAThl MOJYYEHHON 3aBUCUMOCTH B BUJI€ TAOIUI] U TpadUKOB,
JienaTh BBIBOJIbI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

OPOBOAUTH  KOCBEHHbIE  M3MEpEeHHUs  (PU3MYECKUX  BEIWYMH  (yAelbHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJIEHHE NPOBOJAHMKA, paboTa U MOIIHOCTH
AIEKTPUUECKOr0 TOKA): TUIAHUPOBATH U3MEPEHUs, COOMPATh HKCIEPUMEHTAIBHYIO
YCTaHOBKY, ClEeAysd MpPEeMJIOKEHHOW WHCTPYKIMU, W BBIYHUCIATH 3HAUYCHUE
BEITUYNHBL;

COOIO/IaTh TMpaBWIa TEXHUKH O€30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM;



XapaKTEePU30BaTh MPHUHITUIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB € OMOPOM Ha UX OmMHcaHus (B TOM YMCJIC: CUCTEMA OTOIUJICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOHWHA, aMIEPMETP, BOJIBTMETP, CUETUUK DICKTPUUYECKOU
DHEPTUHU, DJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTENIbHBIE JJIEKTPONPUOOPHI
(mpuUMepHI), NEKTPUUYECKHUE MPEAOXPAHUTEINH, IIEKTPOMATHUT, JIEKTPOIBUTATENb
MOCTOSTHHOTO TOKA), WCIIOJIb3ysl 3HAHUS O CBOWCTBaX (DM3MYECKUX SIBICHUA M
HE0O0X0aMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIbHBIE TPUOOPHI O
CXeMaM M CXEMaTU4YHBIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JABUTATENb BHYTPEHHETO CrOpPAHMS, AJIEKTPOCKOIL,
pEOCTaT), COCTaBJIITH CXEMbl JJIEKTPUUYECKHX IEMEel C TMOCIEIOBATCIbHBIM U
napajuielibHbIM COCIMHEHUEM JJIEMEHTOB, pa3iinyas yYCIOBHbIE O00O03HAYEHUS
AJIEMEHTOB 3JIEKTPUUECKUX 1ENEH;
OPUBOAUTH TMPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpPUMEPaX) MPAKTHYECKOTO
WCIIOJIB30BaHUs (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM >KU3HU JJisI 0OecTieUeHUs
0€30MacHOCTH MPU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpPAHEHHS 37I0pPOBbSI M COOJIOJCHUS HOPM SKOJOTMYECKOrO TOBEJCHUS B
OKPYIKaIOIIEH CpeE;
OCYIIECTBJIATh MOUCK MHGpOpMaIMK (U3NUecKoro cojaepkanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUN M MYTEM CPaBHEHUS JIOMOJTHUTEIBHBIX HUCTOYHUKOB
BBIJICTISATh MH(OPMALINIO, KOTOpas SIBJISIETCS MPOTUBOPEUMBOU WM MOXET OBITh
HEJO0CTOBEPHOM;
WCIIOJIb30BaTh TIPU  BBIMOJHEHUW YUYEOHBIX 3aJaHUM  HAYYHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOTrO CoAepIKaHUs, CIPAaBOUYHbIE MaTEpPHAIbI, PECYpPChl CETH
WNutepHer, BiageTh NpuéMamMud KOHCIEKTUPOBAHUS TEKCTa, MNpeoOpa3oBaHuUs
nH(pOpMaIIKU U3 OJTHON 3HAKOBON CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC NMUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 00001as
uHOOPMAITUIO U3 HECKOJBKUX HCTOYHUKOB (PU3NYECKOTO COJACpKAHUS, B TOM
yyciae myOJuyHO MPEACTABIATh PE3YyJIbTAaThl MPOESKTHOW WIIM MCCIIEN0BATEIhCKON
JESITENbHOCTH, TPU ITOM TIPAMOTHO HCMHOJIb30BaTh W3YUYCHHBIN TMOHSATUWHBIN
anmnapar Kypca (pU3MKH, COMPOBOXKIATh BHICTYIIJIEHUE NMPE3EHTAILIUECH;
IPU BBITIOJIHEHUN YYEOHBIX MPOEKTOB M HMCCIENOBAHUN (PU3UYECKHUX IMPOIIECCOB
pacnpenensaTh OO0S3aHHOCTU B TPYIINE B COOTBETCTBUUM C TOCTABICHHBIMU
3a/lauaMu, CJICAUTH 3a BBITIOJHEHHWEM IUIaHA JIEUCTBUUA U KOPPEKTHPOBAThH €TO,
aJIcKBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJ B JAEATEIbHOCTb TPYIIIIbI, BHICTPAUBAaTh
KOMMYHUKATUBHOE  B3aWMOJICHCTBHE, TPOSBISAS TOTOBHOCTh  pa3peuiaTh
KOH(DIIUKTHI.

K xonIy o0ydeHus B 9 kjacce rnpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:



UCIONBb30BaTh MOHATHSA: CUCTEMa OTCY€Ta, MaTepuaibHas TOYKa, TPACKTOpHS,
OTHOCHTENFHOCTh ~ MEXaHWYEeCKOro  ABWXeHHs, jaedopmanus  (ympyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
NEePErpy3KH, UEHTP TSHKECTH, a0COIIOTHO TBEPIOE TENO, LIEHTP TSKECTU TBEPIOTO
T€a, PAaBHOBECUE, MEXAHWYECKUE KOJEOAaHWs M BOJHBI, 3BYK, MH(PPA3BYK U
yJIbTPa3BYyK, AJIEKTPOMATHUTHBIC BOJIHBI, IKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJMU30PYKOCTh M JANbHO30PKOCTb, CIIEKTPBI MCITYCKAaHUS M TOTJIOIICHHU, alb(a-,
OeTa- ¥ raMMa-u3J1y4eHHMs], U30TOIIbI, s/IEPHAsI SHEPTETUKA;

pasnuyath sIBICHUS (PaBHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHEMHOE BUKEHUE,
PaBHOYCKOPEHHOE MpPSIMOJMHEMHOE JBUKEHHE, CBOOOJHOE MAaJeHUE Tel,
pPaBHOMEpPHOE MABI)KEHHE IO OKpPYKHOCTH, B3aUMOJICHCTBUE Te€J, PEaKTUBHOE
JBUKEHHE, KoeOaTeIbHOE IBIKEHUE (3aTyXaloIIe U BEIHYKICHHbBIE KOJIeOaH ),
pE30HaHC, BOJHOBOE  JBWXKECHHE, OTPaKEHUE  3ByKa, MPAMOJIMHEHHOE
pacnpocTpaHEHUE, OTPAKEHUE U IMPEIOMIIEHUE CBETa, IIOJHOE BHYTpPEHHEE
OTpaXE€HUE CBETA, Pa3JI0KEHUE OEJI0ro CBETa B CIIEKTP U CIOKEHHUE CHEKTPATbHBIX
I[BETOB, JUCIEPCUs CBETa, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HUKHOBEHHE
JUHEHYATOTO CIEKTpa M3IYYCHHUS) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIbITOB, JIEMOHCTPUPYIOIUX JaHHOE (PU3NUECKOE SBICHHUE;

pacro3HaBaTh MPOSBIECHUE H3YUYCHHBIX (DU3MUECKHUX SBJICHUHA B OKpYKaIOIIEM
mupe (B TOM uucie (pU3MUecKHe SBICHUS B MPHUPOJE: MPHIWBBI M OTJIHBBHI,
nemxeHne 1iaHeT CONHEYHON CHCTEMbI, PEaKTHMBHOE JABM)KCHHE IKUBBIX
OpPraHHU3MOB, BOCIIPUSITUE 3BYKOB XHUBOTHBIMH, 3€MIICTPSICEHHUE, CEMCMUYECKUE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTUYECKUE SABJICHUS B PUPOJE, OMOIOrHUECKOe
JeiCTBUE BUIAMMOIO, YJIbTPa(UOIETOBOTO M PEHTIEHOBCKOTO  H3JIy4YEHHMIH,
€CTECTBCHHBII pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTUBHOE
U3Iy4YeHUE TPHUPOAHBIX MHUHEPAJIOB, JCHCTBHE PaJMOAKTUBHBIX H3IyYCHHA Ha
OpPraHH3M 4YeJOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;

ONKCHIBATh M3yYEHHBIE CBOWCTBA Tel H (U3NYECKUE SBICHUS, HCIOIB3Ys
dusznyeckne BENMWYMHBI (CPEAHSsI W MTHOBEHHass CKOpPOCTh Tella MpHU
HEPaBHOMEPHOM JBW)XCHHUH, YCKOPEHUE, MEepEMEIICHNE, MyTh, YTI0Bas CKOPOCTb,
CHJla TpEHUs, CUjla YINPYTroCcTH, CUJIAa TSKECTH, YCKOPEHHE CBOOOJHOIO IMaJeHUs,
BEC TeJjla, UMITYJIbC Tella, UMITYJIbC CHJIbI, ME€XaHH4eckas padoTa W MOLIHOCTb,
NOTEHIMAIbHASL JHEPrusi Teja, MOJHATOIO HaJl MOBEPXHOCTHIO  3EMJIH,
NOTEHIIMATIbHAST JHEPTUsl C)KATOM TMPYKWHBI, KUHETUYECKAash DHEPIHs, MOJHas
MEXaHUYECKasi YHEPIHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKa3aTelb MPEIOMJICHHS CpPEebl), IpU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJIB3YEMBIX BEJIHYUH,
00O3HaueHUsT W eAUHUIBl (PU3NYECKUX BEIUYMH, HAXOIUTh (OpMyIIbI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEJIMYHUHY C IPYTUMU BETUYMHAMHU, CTPOUTH
rpauKy U3YYEHHBIX 3aBUCUMOCTEHN (PM3MUECKUX BEITNIHNH;

XapaKTEePU30BaTh CBOMCTBA Tell, (U3MUECKHUE SIBICHHUS M IPOIECCHI, MCIOIL3YS
3aKOH COXpaHEHUsl JHEpPruH, 3aKOH BCEMHUPHOTO TSTOTEHUS, MPUHIUI
CYNEpIIO3ULIMA CHWJI, TPUHIIMI OTHOCUTENbHOCTH ['anmunesi, 3akoHbsl HbioTOHA,
3aKOH COXPAHCHHSI UMITYJIhCa, 3aKOHBI OTPAKEHUS M MPEJIOMIICHHUS CBETA, 3aKOHBI
COXpaHEHUS 3apsA0BOT0 U MACCOBOTO YHCEN TPH SACPHBIX PEAKIHAX, TIPH ITOM
JlaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATHh (PU3UYECKUE MPOIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyallMii TPAKTUKO-OPUCHTUPOBAHHOTO XapakTepa: BBIABIATh MPUIHHHO--
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKHUX IIIaroB C OMOPOM
Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUH, (DU3UUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemaTh pacy€THble 3aJaud (ONMUpAOIIUEcs Ha CUCTeMy U3 2—3 ypaBHEHHM),
WCITOJIB3YSl 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOIINE (DU3HUCCKIE BETUIHHBI: HA OCHOBE
aHaNWM3a YCIIOBHUS 3a/1a4yl 3alMCHIBATh KPATKOE YCIIOBUE, BBISBIISATH HEIOCTAIOIIHC
WM U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYJIbl, HEOOXOAUMBIC IS
pelieHusi, MPOBOAUTH PACUYEThl U OICHUBATh PEATUCTUYHOCTH IOJYYEHHOIO
3HaYCHUS (PU3NIECKON BEITUIHHBL;

pacmo3HaBaTh MPOOJEMbI, KOTOPHIE MOXKHO PEIIUTh TPH TOMOIIM (BU3HIECKHUX
METO/IOB, HCIOJb3ysd OINHMCAHHE UCCIENIOBAaHUS, BBIICISATH MPOBEPSEMOE
MIPEANOJI0KEHNE, OIIEHUBATh MPABWIBHOCTh MOPSAKA MPOBEICHUS HCCIIECIOBAHNUSA,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUH U OTBITOB;
MIPOBOJIUTH OIMBITHI MO HAOMIOACHUI0 (U3MYCCKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HprOTOHA, 3aKOHA COXPAaHEHHs YHEPTHUH,
3aBUCUMOCTh Tepuojia KojeOaHWil MPY>KUHHOTO MasiTHUKa OT MacChl rpy3a u
HKECTKOCTU TIPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJlbIX KOJICOAHUH,
MPSAMOJIMHEHHOE PaCIpOCTPAHEHHWE CBETa, Pa3jio’KeHHE OEIOro CBETa B CIEKTD,
U3YUYCHUE CBOWCTB HM300paK€HUS B TUIOCKOM 3€pKalie M CBOWCTB HM300pakKeHUS
npeaMera B coOuparoiieid JiMH3e, HAOMI0JCHUE CIUIONIHBIX U JIMHEHYaThIX
CIEKTPOB M3IIyUYCHHs): CAMOCTOATEILHO COOMpATh YCTAHOBKY W3 HM30BITOYHOTO
Habopa 000pyI0BaHMsI, OTUCHIBAThH XOJ OMbITA U €r0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBOJIBL;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPUIO MPSMBIX H3MEPEHHUH, ONpeeisas CpeIHee
3HAUCHUE U3MEpSIeMON BeNUYHHBI ((POKYCHOE PACCTOSIHUE COOMPAFOIICH JINH3bI),
000CHOBBIBaTh BBIOOP CIIOC00a U3MEPEHHUS (M3MEPHUTEIIBHOTO TPUO0pPa);
MPOBOJUTh  HWCCJENOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYUH  C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHH (3aBUCHMOCTh IyTH OT BPEMEHH TpH



PaBHOYCKOPEHHOM JIBIDKEHHWM 0€3 HadajJbHOM CKOpPOCTH, NEepuoaa KoJeOaHui
MaTEMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPa)KEHHsI CBETa
OT yria NaJcHHs M yIja NOpeJIOMIEHHs OT Yyrja MaJeHusd): IJIaHUPOBAThH
UCCIIEJOBAaHHUE, CAMOCTOSITEIbHO COOMPATh YCTaHOBKY, (DMKCHUPOBATh PE3YJIbTAThI
NOJ[yYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJAE TaOJUIl U TpauKOB,
JienaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUYUH (CpPEeIHss CKOPOCTh U
YCKOpEHHUE Teja MpU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOJHOTO
NajicHus, KECTKOCTh  MPYXKUHBL, KOA(P(UIMEHT TPEHUS  CKOJIbKEHUS,
MEeXaHW4yeckas paboTa W  MOIIHOCTb, YacToTa M Mepuoj  KosieOaHui
MaTE€MaTUYeCKOro M MPYKHMHHOIO MAasTHUKOB, ONTHYECKas CHJIa cOOMparomein
JUH3BI,  PAJAMOAKTUBHBIN  (OH):  IIAHUPOBATH  HU3MEpPEHHs,  CcoOUpaTh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIIOJIHATH U3MEPEHMS, CIEAYsI PEII0KEHHON
UHCTPYKLUHU, BBIYUCIATH 3HAYEHUE BEJIWYUHBI W AHAJIW3UPOBATh IOTYYEHHbIE
PE3yJIBTATHI C YYETOM 3aJaHHOM NOTPEIIHOCTY U3MEPEHN;

coONI0aTh MpaBHJIa TEXHUKM OE€30MaCHOCTH IMpu padoTe ¢ JabopaTOpHBIM
o0opy10BaHUEM;

pasauyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3UUECKUX MOJENEH: MaTepruaibHas
TOUKa, aDCONIOTHO TBEPJOE TEJIO, TOUCUHBI MCTOUYHUK CBETA, JIy4, TOHKAs JINH3A,
IJIaHeTapHasi MOJENb aTOMa, HyKJIOHHAs! MOJIEJb aTOMHOTIO S]1pa;
XapaKTEepU30BaTh MPHUHIMUIBI JEHCTBUS HW3YyYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOM Ha HMX ONUCaHusA (B TOM 4YHUCIE: CHUAOMETP, NATUYUKU
NIOJIOXKEHUS, PACCTOSIHUS M YCKOPEHMs, pPakKera, 3XO0JIOT, OYKH, IEPUCKOII,
¢oroanmnapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Buibcona), wucmonb3yss 3HaHUS O CBOMCTBaX (PU3MUECKUX SIBICHUU U
HEe00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKHM W3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IMPOLECCOB IpHU
pElIeHUH Y4YeOHO--TIPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMbl IJisi MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie U COOUparonieit JINH3E,

NPUBOAUTH MpUMEPHl (HAXOAUTh HMHPOPMALMIO O MpPUMEPAX) MNPAKTHYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUs! 370pOBbS U COOJNIOACHUS HOPM OKOJOTUYECKOrO TOBEACHHUS B
OKPYIKAIOIIEN CPELE;

OCYIIECTBIIATh MOMCK HH(pOpManmu ¢undeckoro cojnepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYS TOMCKOBBIN 3allpoc, HaXOOUTh MYTH OIpeIeIeHHs
JIOCTOBEPHOCTH TOJYYEHHONH HH(OpMAIMM Ha OCHOBE HMEIOIIMXCS 3HAHUN U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;



UCIIONBb30BaTh TNPU BBIMOJHEHHM YYE€OHBIX 3aJaHU  HAYYHO--TIOMYJISPHYIO
auTepaTypy (pu3MUecKkoro coaepikaHus, CIpPaBOYHBIE MaTEpUaibl, PECypChl CETU
WuTepuer, BmaneTs npuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHuUs
UH(OpPMAIIUU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC IMCHBMEHHbIE M YCTHBIE COOOLICHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COACpKaHUs, MyOINYHO
NPECTaBISTh PE3yJbTaThl MPOCKTHOW WM HMCCIEAOBATEIbCKOM AESTEIbHOCTH,
[PY 3TOM IPaMOTHO UCIOJIb30BaTh N3YUYEHHBIN MOHATUHHBIN anmapaT u3y4aeMoro
pasgena (U3UKM U COMPOBOXKIATH BBICTYIUIGHHE TMpE3eHTalued ¢ y4ETom
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsinuecTBO 4acoB JJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudposrbie)
n/n NMPOrpamMMbl Bcero 06H TPOTLHBIC pﬁaKTquCK"e oOpa3oBaTe/ibHbIE
padoThI padoThbI pecypebi
Paznen 1. ®usnka u e€ poJsib B NO3HAHUU OKPYKAKIIEr0 MUPa
bubmuoreka [JOK
11 Pusuia - Hayka o npupoze 2 0 0 https://m.eds00.ru/7f416194
bubmuoreka [JOK
1.2 PU3UCCKHC BENMIMHEI 2 0 0 https://m.eds00.ru/7f416194
. bubmuoreka [JOK
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHaya/ibHbIe CBEJeHHS] O CTPOEHHH BelllecTBA
bu6mmoreka [JOK
2.1 Crpoenme semecTsa . 0 . https://m.eds00.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 2 0 1 bu6mmorexa [IOK
' BEIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSTHHS BEIIECTBA 2 1 1 https://m.edsoo.ru/7fA16194
Hroro no pazgeny 5
Paznen 3. /IBuskeHue U B3aUMO/1eiicTBHE TeJl
bubmuoreka [JOK
31 MexaHu4ecKoe ABIKCHHE 3 0 1 https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
4 0 1
3.2 HMuepuws, macca, nioTHoCTs https://m.eds00.ru/7f416194
bubmuoreka [JOK
14 1 2
3.3 Crna. Buget cun https://m.eds00.ru/7f416194
Hroro no pasaeny 21



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Pasznea 4. /laBjienne TBEPABIX TeJl, dKMAKOCTEH U ra3oB

a1 JHaBnenue. llepenaua naBieHust TBEPAbIMU 3 1 bubnmoreka [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 JlaBnenue xuakoctn > 0 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
4.3 ATMochepHoe aBieHHe 0 . https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX T€JIO https://m.edso00.ru/7f416194
Hroro no paszeny 21
Paznen 5. PaboTa 1 MOIIHOCTB. JHEPrus
bubmuoreka [JOK
51 PaGota u momHoCTE 3 ! https://m.edso00.ru/7f416194
bubmuorexa [JOK
5.2 Hpoceie MexaHu3MEI > . https://m.eds00.ru/7f416194
bu6mmoreka [IOK
53 Mexanuteckas sueprus 4 0 https://m.eds00.ru/7f416194
Hroro no pasuaeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15



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

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudpoBbie)
Ne /m HpOrpAMMES Beero Ko;npo.m;nme HpﬁaKanecKne 06pazoBaTeIbHbIE
padoTbl padoThI pecypebi
Pa3pen 1. TenioBbie sIBJICHUS
. bubmuoreka [JOK
11 CTpoerue 1 CBOHCTBA BEMECTBA ! 0 0 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Temoseie nponeccer 21 1 > https://m.edsoo.ru/7f4181ce
Uroro mo pasaeny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsibl. 3apsKEHHBIE Tella U 7 0 1 bubnnoreka [JOK
' MX B3aUMO/JICHCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoreka [JOK
2.2 [ToCTOSIHHBIN 2EKTPUUYECKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarsuTHbie sBICHHs 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 OMeKTPOMArHHTHASA MHAYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 14.5



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

9 KUIIACC

KoJsinuecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJIOB M TeM K I (unpposrie)
/i ﬁ OI; on i Beero ongpo.m,Hme pﬁaKaneckne 0BpasoBaTeNbHbIE
porp padoThHI padoTel pecypcebl
Pa3zgen 1. Mexann4deckue siBJICHUSA
M
1.1 ,Z[BGI:/I)::I?I:I{: (I:/IK(?I?IOCO6I)I ero 10 0 1 Bubmorexa HOK
' https://m.edsoo.ru/7f41a4a6
OIUCAHMS
N bubmuorexa [IOK
1.2 | Bsaumoneiictaue Tex 20 L 3 https://m.edso0.ru/7f41a4a6
bu6nmmoreka [IOK
13 3aKompt coxpaneHus 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasueiny 40
Pa3gen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
21 MexaHnndeckue 7 0 3 bubnunoreka LIOK
' KoJieOaHMs https://m.edsoo.ru/7f41a4a6
99 MexaHH4eCKUE BOJIHEI. 8 1 3 bubnunoreka LIOK
' 3ByK https.//m.edsoo.ru/7f41a4a6
Hroro no pasaeiny 15
Pa3nen 3. DjieKTPOMATrHUTHOE 10JI€ H 3JIEKTPOMATHHUTHbIE BOJIHBI
31 oo |6 0 2 bumorera LIOK
' p https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro no paszaeny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
41 3aKOHBI 6 0 2 bubmuoreka [{OK
' pacnpoCcTpaHEeHus CBETa https://m.edsoo.ru/7f41a4a6
492 JIMH3BI ¥ oNITHYECKHE 6 0 3 bubmuoreka [{OK
' prOOpPbI https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6emoro 3 0 2 bubmmoreka IIOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no paszaeny 15
Pa3nen 5. KBanToBble siBJIeHHSI
4
5.1 HSEI}:K?;I{{II’I; I;IBeTa 4 0 1 bubmmorexa LJOK
' - https://m.edsoo.ru/7f41a4a6
aTOMOM
bubnunorexa LIOK
6 0 1
5.2 Crpocnue aTomHoro s1pa https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
7 1 1
53 #IniepHbie peaxiui https://m.edsoo.ru/7f41a4a6
Hroro 110 pazaeny 17
Pasnen 6. [loBTOpuTE1bHO-000011IaI0IIUIT MOAYJIb
IToBTOpEeHUE U
6.1 00001IeHHE COEPIKAHMS 9 0 2 bubnmnorexa [JOK

Kypca ¢pu3uku 3a 7-9
KJ1acc

https://m.edsoo.ru/7f41a4a6
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Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27




