YUYEBHBIN IPEJIMET: « ®DU3UKA» 7-9 KJIACC

MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o pu3uke Ha ypoBHE OCHOBHOT'O O0IIIero 00pa30BaHMs COCTaBIeHA
Ha OCHOBE MOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBarenbHOI nmporpaMmsl, npeactaBieHHbIx B PI'OC 00O, a takxe ¢
yuéroM QenepanbHoil paboueit mporpammel Bocniutanusa U KoHuenuuu npenojaBanus
yueOHoro npeamera « Pu3nka.

CopmepxaHue mporpamMmbl MO (HU3UMKE HampaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM I'PaMOTHOCTH 00YUaIOIIMUXCsl M OPTaHU3aIUIO U3yUeHUsT PU3UKU
Ha JEeATEeIbHOCTHOW OCHOBE. B mporpamMme no (pu3MKe yYHWTHIBAIOTCS BO3MOXKHOCTH
yaeOHOrO mpeamera B peanm3anuu TpeboBanmit ®I'OC OOO Kk mUIaHUpPyeMbIM
JMYHOCTHBIM U METaNpeIMETHBIM pe3yJibTaTaM 00YUeHHs, a TAK)KE MEKIIPEIMETHBIC
CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha ypOBHE OCHOBHOTO OOIIETro
o0pa3oBaHUs.

[Tporpamma 1o ¢pu3KKe ycTaHABIMBAET pacipeieleHne yueOHOro MmaTepuania no
rogaMm oOydeHus (IO Kjaccam), MpeAjaraeT MNPUMEPHYIO IOCIEI0BaTEIbHOCTD
U3Y4YECHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHsI IPEIMETHOIO COAEP/KAHUS U yUETE
BO3PAaCTHBIX OCOOEHHOCTEHN 00yUaroIXCS.

[Tporpamma o ¢puzuke pa3paboTaHa C HeIbl0 OKa3aHUs METOIUYECKON TOMOIIU
YUUTENIO B CO3/IaHUU paboueli IporpaMMsbl 0 y4eOHOMY IIPEIMETY.

®du3zrka SBISETCA CUCTEMOOOPA3YIOIINUM JJIsl €CTECTBEHHO-HAYUYHBIX YYEOHBIX
MIPEAMETOB, TOCKOJIbKY (DU3UUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUIA,
M3y4aeMbIX XUMHEH, OHoJiorueii, actpoHoMuel u pu3ndeckoi reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAyYHYIO KapTUHY MHUpa, MPENOCTaBIsIeT HauOoJiee SICHbIE
o0Opa3upl NPUMEHEHHUs] HAYYHOrO METOJa MO3HAaHUs, TO €CTh Ccrocoda MOIy4YeHUs
JOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TrIaBHBIX 3a7a9 (U3HUYECKOr0 00pa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHHsl COCTOMT B (OPMHPOBAHMM E€CTECTBEHHO-HAyYHOM IpPaMOTHOCTH U
MHTepeca K HayKe y 00yJyaronuxcs.

N3yuenue ¢puznku Ha 6a30BOM ypOBHE MpEIoaraeT OBJaJeHNE ClIeTyIOIUMU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOINMH €CTECTBEHHO-HAY4YHYO IPAMOTHOCTD:

HAy4YHO OOBACHATD SIBJICHUS;

OLIEHUBATh U TIOHUMAaTh OCOOEHHOCTH HAyYHOTO HCCIIEA0BAHNUS;

MHTEPHPETUPOBATh JAHHBIE M HCIIOJIb30BaTh HAay4HbIE JI0KA3aTENIbCTBA IS
MOJIy4E€HUS BBIBOJIOB.

[lenn wu3yuyeHuss (GU3MKU HAa YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
onpenenensl B KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «®Duszuka» B
oOpazoBarenbHbIX opranuzanusix Poccuiickoit denepalinu, peaau3yonnx OCHOBHbIE
oO1ieoOpazoBarenbHble  IPOrpaMMmbl,  yTBEepkAEHHOW  pemieHueM  Kosieruun
MunncTepcTBa nipocBenienus Poccuiickoit @eneparuu (mpotokoit ot 3 aexadps 2019
r. Ne IIK-4BH).

Heau nzyyenuss Gusnku:



npuoOpeTeHne UHTepeca U CTpeMIIeHU 00yUYaroIuXCsl K HAYYHOMY M3YUYEHUIO
IPUPOABI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAay4HOM METOJle MO3HaHUs U (OPMHPOBAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOI'O MHUPOBO33PEHUSI KaK pe3yibTaTa HU3y4eHHsS OCHOB
CTpPOEHHUS MaTepuu U GyHIaAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

dbopMHpOBaHUE TIPEACTABICHUA O poOdAM (QU3UKU [Js Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEICTABICHUN O BO3MOXKHBIX cepax Oyaymieit mpodeccuoHaaIbHON
JeSITeIbHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOATOTOBKA K JabHEHIIIEMY 00YYEHHIO B ’TOM
HaIlpaBJICHUU.

JlocTrxeHne 3TUX Leei mporpaMMsbl o GU3KMKE Ha YPOBHE OCHOBHOTO OOIIIETO
00pa3oBaHus 00ECIEUNBALCTCS PEIICHUEM CIICTYIONINX 3124

npuoOpeTeHne 3HaHUN O JAUCKPETHOM CTPOCHMHU BEILECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTEeHUe YMEHUM OIUCHIBaTh U OOBACHATH (PU3MYECKUE SBICHUS C
UCII0JIb30BAaHUEM IIOJIyYCHHBIX 3HAHUI;

OCBOEHHE METOJIOB PEIEHUS MPOCTEHIINX PACUETHBIX 3a]1a4 C UCIIOJIb30BAHUEM
(puznyeckux Mojenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUH HaONI0JaTh NPUPOJHBIEC SIBJICHHUS U BBIIOJHATH OIBITHI,
nabopaTopHble pabOThl U SKCHEPUMEHTAIbHBIE HCCIEIOBAHUA C HCIOJIb30BAHHEM
M3MEPUTENBHBIX TPUOOPOB;

OCBOCHHME NPUEMOB pabOThl € HHPOpMaLUe (PU3HUECKOTO COIAEp KAHMS,
BKJIIOYAas MHQPOPMALMIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3HKH, aHAIU3 H
KPUTHUYECKOE OLICHUBaHUE MH(OpMALUY;

3HAKOMCTBO €O cdepaMu NpoecCUOHATIBHON ACSATEIbHOCTH, CBA3AHHBIMU C
(U3MKON, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHbIMH Ha JIOCTHXKEHUSAX
bu3nUecKoi HayKu.

Ha usyuenue ¢usuku (6a30BbII ypoBEHb) Ha YPOBHE OCHOBHOTO OOIIETrO
oOpazoBanusi oTBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJENI0), B 8
Kjacce — 68 vacoB (2 ywaca B Hezeno), B 9 kiacce — 102 vaca (3 yaca B HEJEINIO).

[Ipennaraemspiii B mporpamme 1o (uU3MKe MepedeHb JabopaTOPHBIX padoT H
OTIBITOB HOCHT PEKOMEHJIATEIbHBIN XapaKTep, YYUTEIb JeJaeT BHIOOP MPOBEICHHS
7a00paTOPHBIX pPabOT W OMBITOB € YYETOM WHAMBUIYAITBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcsi, CIHUCKa AKCIIEPUMEHTAIBHBIX 3aJlaHul, TpeajiaracMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



COAEPKAHUE OBYUEHUSA

7 KIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY:KAOILEr0 MUpPaA.

@usnka — Hayka O npupoje. SBieHus npupoabl. DU3NYECKUE SIBICHUA:
MEXaHUYECKHUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenuuuHbL. V3Mepenue ¢usnueckux BenuuuH. Puznyeckue
npubopsl. [TorpemHocts n3mMepennit. MexayHapoaHasi cUCTeMa €IMHHII.

Kak ¢usmuka u apyrue ectecTBeHHbIE HAyKH M3y4aloT npupoay. EcrtecTtBenHo-
HAy4YHBI METOJ] TO3HAHUS: HaONIOJeHHWEe, I[IOCTAHOBKA HAYYHOTO BOIPOCA,
BBIJIBMOKEHUE THIIOTE3, OKCIEPUMEHT 110 TIPOBEPKE THUIOTE3, OOBICHCHHE
HabmoaeMoro siBieHus. Onucanue GU3NUecKuX SBICHUM ¢ TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

MexaHnnueckue, TEIIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

®duznueckre NPUOOPHl U TPOLEAYypa TMPSMBIX H3MEPEHUN AaHAJIOTOBBIM H
U (GPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenue EHbI JeJICHUS MIKaIbl U3MEPUTEIBHOTO Tprbdopa.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TeNa.

Omnpenenenue pa3MepoB MajbIX TEN.

N3mepenure TeMreparypsl Mpy MOMOIIM KUJIKOCTHOTO TEPMOMETpA U JaTUUKA
TEMIIEPATYPHI.

[IpoBenenre wHcciaeqOBaHUS MO MPOBEPKE THIOTE3bl: JAJbHOCTh TMOJIETA
IapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YEM OOJIBIIE BBICOTA ITyCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3Mmepbl. OmNbIThHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BELIECTBA.

JBmxkenne yactull BemecTBa. CBA3b CKOPOCTHM JBWKEHHUS YacTHUI[ C
TemriepaTypoil. bpoyHoBckoe nBwkeHue, auddysus. BzaumomeicTBue YacTHII
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHHUE Ta30B, >KUAKOCTEH M TBEPABIX
(kpuctamnuyecknx) Teda. B3auMOCBsSI3b MEXKIy CBOWCTBAaMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUSAX M WX aTOMHOMOJICKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

HaOmronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysuu.

HaOmnronenue siBieHuil, OOBICHSIOMUXCA MPUTSHDKEHUEM WA OTTaJKHMBAHUEM
YacTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

Ornenka muaMeTpa aToMa METOZOM PSZIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbITH IO HAOJIOJIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHUS.



Pa3nen 3. JIBu:keHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe nBWKEeHHE. PaBHOMEpHOE W HEPAaBHOMEpPHOE JBHIKCHHE.
Cxopoctb. CpeaHsii CKOpOCTb IPU HEPABHOMEPHOM JBHKEHUHM. Pacyér mytu wu
BPEMEHHU JIBUKECHUS.

SBneHne wuHepUMM. 3aKOH HMHEPLUHU. B3auMoaeicTBHe Tenm Kak NpUYMHA
M3MEHEHHUSI CKOPOCTH JIBMKEHUA Tel. Macca Kak Mepa MHEpTHOCTH Teia. [In1oTHOCTh
BenecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTRA.

Cuna Kak XapaKTepucTHKa B3auMojAecTBUs Teil. Cuila ynpyrocTd M 3aKOH
I'yka. M3mMepeHue cuiibl C MOMOULIBIO JUHAMOMETpA. SIBIEHHE TArOTEHUS U CUja
Tsokectd. Cuia TSDKECTH Ha Jpyrux IuiaHertax. Bec tena. HeBecomocTs. CrioxxeHue
CWJI, HANPABJIEHHBIX O OJHOW mpsiMoil. PaBHozeicTByromas cui. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HabGmronenne MexaHMuecKoro JIBH>KSHHUS Tela.

N3mepenne CKOpOCTH NPSIMOJIMHENHOTO ABUKCHUS.

HabGmronenue siBjeHUST HHEPIIUH.

Habtoienue n3MeHeHus: CKOpOCTU IIPU B3aUMOJIECHCTBUU TEII.

CpaBHEHHE Macc 110 B3aUMOJIECHCTBHIO TEJL.

CrnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamopnvie pabomul u onvimaul.

OrnpeneneHue CKOPOCTH PABHOMEPHOTO JBIKEHHS (IIAapUKa B IKUJKOCTH,
MOJEIIN 3IEKTPUUIECKOTr0 aBTOMOOUJIS M TaK JaJiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHsS Opycka WM IIapuka IIo0
HaKJIOHHOMW IIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPJIOTO Tea.

OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTskeHus (aedopmanun)
NPY>KUHBI OT TPUIIOKEHHOU CHIIBI.

OnBbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJILKEHUS OT Beca
TeJa U XapaKTepa CONPUKACAIOLINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenue. CriocoObl yMEHBIIICHUSI M YBEJIUYCHHS JaBiieHusd. J[aBieHue rasa.
3aBUCUMOCTh JaBJICHHs] ra3a oOT oOb&Ma, Temmeparyphl. llepegada naBneHus
TBEPIBIMUA TENAMH, KUJKOCTSIMU W ra3amu. 3akoH Ilackans. ITHeBmaTnueckue
MaIllMHbI. 3aBUCHUMOCTH JABJICHUSI JKUJKOCTH OT TiIyOuHBI. ['HIapocTaTuyeckuit
napajgokc. CooOmaronuecs: cocyabl. [ uapaBiniecKue MEXaHU3MBbl.

Atmochepa 3emian u arMmochepHoe aAaBineHue. [IpUuMHBI CylIeCTBOBaHUS
Bo3AylIHON oOosnouku 3emiu. OnweiT Toppuuennu. M3mepenue artMmocdepHOro
JaBJEHUS. 3aBUCUMOCTh aTMOC(EpHOTO AaBIEHUS OT BBICOTHI HAJ YPOBHEM MOPS.
[Tpubops! 17151 M13MepeHus aTMOC(EpPHOTo 1aBJICHHUS.

JlelicTBHE KUAKOCTH M Ta3a HA MNOTPYKEHHOE B HUX TEJO. BhITalKMBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxomiaBaHue.

Hemoncmpayuu.

3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TeMIEPATYpPHI.



[lepenaya naBineHUs )KUIKOCTBIO U Ta30M.

Coobmaromuecs cocyabl.

['mapaBauyueckuut mpecc.

[TposiBnenue neficTBUs aTMOC(HEPHOTO JTaBICHMUS.

3aBUCHMOCTD BBITAJIKMBAIOIIEH CUJIBI OT 00BbEMA MOTPYyKEHHOM YacTH Tella U
IUIOTHOCTH 7KMJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CHIIBI BECY BBITECHEHHON KUAKOCTH.

YcnoBue 1uiaBaHus TEJ: IUIABAHUE WM IOTPYKEHHUE TEN B 3aBUCHUMOCTH OT
COOTHOILICHHMS TUIOTHOCTEN TEJIa U JKUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTb YaCTH TEJIA.

OnpeneneHue BHITAIKUBAIOIIEH CHIIBI, JEHCTBYIONIEH Ha TEJO0, MOTPYKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHJIBI, JEHCTBYIOLIEH Ha TEJIO B
KHUIKOCTH, OT MacChl TeJa.

OneITBl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJKHUBAKOLIEH  CHIIBI,
JEHCTBYIOLIEH Ha TEO B )KUJIKOCTH, OT 00bEMA MOrpyKEHHOM B )KMJIKOCTh YaCTH Teja
U OT IJIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeoMeTpa WIH KOHCTPYUPOBAHUE JIOJKH U ONPEJIETICHUE €€
IPYy30II0ABEMHOCTH.

Pa3zgeua S. Pabora u MOIIHOCTB. JHeprus.

Mexanuueckast pabota. MOIIHOCTS.

[IpocTbie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [lpaBuio
paBHOBecus pbiuara. [Ipumenenune npasuiia paBHOBECHs pbluara K OJIOKy. «30510TOe
npaBuiio» mexanuku. KIIJ[ mpocteix Mexanu3moB. IIpocTeie MexaHU3Mbl B OBITY U
TEXHUKE.

Mexanuueckass sHeprus. KuHernueckas M NOTEHUMAIbHAs  SHEPIUS.
[IpeBpaiienrie OJHOTO BHJIa MEXAHMYECKON 3HEPrud B APYrol. 3aKOH COXpaHEHHUS
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

[Tpumepsl TPOCTBIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimaol.

Onpenenenue pabOThl CUJIBI TPEHHSI MPU PABHOMEPHOM JBW)KEHUHM Teja IO
TOPU30HTAIBHON NOBEPXHOCTH.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenne KII/] HakKJIIOHHOM MJIOCKOCTH.

N3ydeHne 3aK0Ha COXPAaHEHHSI MEXaHUYECKOW DHEPTUU.

8 KIIACC

Paspnen 6. TenuioBble sIBJICHHA.

OCHOBHBIE TOJIO)KEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOpPHUHU  CTPOECHMS
BemecTsa. Macca M pa3smepbl aTOMOB M MOJEKYJI. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS] MOJIEKYJIIPHOKMHETUYECKON TEOPUHU.



Monenu TBEPAOTO, JKHUAKOTO ¥ Ta3000pa3HOTO COCTOSIHMI  BEIIECTBA.
Kpucrannmuueckue u amopdubie Tena. OObICHEHHE CBOWCTB Ta30B, KUIKOCTEH WU
TBEPABIX TEJI HAa OCHOBE IIOJIOXKCHUH MOJIEKYISIPHO-KHUHETUHYECKONH TEOpHH.
CmaurBaHU€ M KaOWJUISIPHBIE ABJICHUS. TenaoBoe paclinpeHue U CkaTue.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBHXKEHUS
gactull. BnayrpenHsss osHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH DHEPIHH:
TerIonepeaadya U copepiieHue padboTel. Buasl Termonepenayn: TEmIONpPOBOIHOCTD,
KOHBEKIIHS, U3TyUYCHHE.

KonuuectBo TeminoTel. YielbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIIoBoro OamaHca. [InaBieHue u oTBEpaeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YelibHasi Teruiotra masieHus. [lapooOpazoBanue u
koHjaeHcanusa. Wcnapenune. Kunenue. VYjaenpHas Temiota napooOpa3oBaHMUS.
3aBUCUMOCTH TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxnHocTh BO3ayXa.

DHeprus TOIJIMBA. Y IelbHAas TEIUIOTa CTOPAHMUSL.

[Tpuniuner pabotel TemnoBbix aBurateneit KIIJ[ TemmoBoro mBurarens.
TerioBble ABUTaTENIN U 3aIUTa OKPYKAIOIIEH CPEIbl.

3aKOH COXpAHEHHUsSI ¥ TIPEBPAICHUS SHEPTUM B TETJIOBBIX MPOIIECCaX.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HabGmonenune nuddysuu.

HaOmronenue siBfieHUi cMaurBaHUsI M KalMWUISIPHBIX SIBJICHUH.

HaOnronenue TenioBoro pacimpeHus Ted.

N3mMeHeHne naBjieHUsi raza MpU H3MEHEHHMM OO0BhEMAa U HarpeBaHUM WIH
OXJIQKJICHUH.

[IpaBuna u3MepeHus: TEMIEpPaTyphl.

Bunbl Tenonepenaym.

OxnakIeHUe IPU COBEPIIICHUN PaOOTHI.

HarpeBanwue npu coBepiiieHuH paboThl BHCITHUMH CHJIAMHU.

CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.

HabGmronenune kumeHusl.

HabmroieHre mocTostHCTBA TeMIepaTyphl IIPH TUTaBICHUU.

Mopenn TemIOBBIX ABUTaTEIICH.

Jlabopamopusie pabomul u onvimel.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKEHHUS.

OnbITHI 10 BHIPAINIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.

OMnbITHI 110 HAOJIIOACHUIO TEIIJIOBOTO PACIIIUPEHUS Ta30B, )KUJIKOCTEH U TBEPIBIX
TeJl.

OmnpeneneHue AaBieHUs BO3yXa B OJJTOHE HIITPUIIA.

OnBITHI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro 00bEéMa u
HarpeBaHUs WU OXJIAKICHUS.

[IpoBepka THMIOTE3bl JIUHEHHOW 3aBHCHUMOCTH JIJTMHBI CTOJOHMKA JKHJIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPaTyPHI.



HaOnronenne um3MeHEHUsT BHYTPEHHEW SHEpPruuM Tela B pe3yJbrare
TerIonepeauu U padoThl BHEITHUX CHUJI.

HccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOJHON U TOpsYeit
BOJIBL.

OmnpeneneHre KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJON MPU TEIJI0O0OMEHE C
HarpeThiM METAJUIMYECKUM LIWJIUHIPOM.

Onpenenenue ynenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OmnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelIbHOW TEIUIOTHI TJIaBICHUS JIbJIA.

Pa3znen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

Onektpuzanus Ten. JlBa poja 3JeKTpuyYecKux 3apsiaoB. BzaumopeiicTBue
3apspKeHHBIX Tell. 3akoH KyloHa (3aBUCUMOCTh CHIIBI B3aUMOJCHCTBHSI 3apSAKEHHBIX
TE€J OT BEJTUYUHBI 3apSAJIOB U PACCTOSHUSA MEXKY TEJIaMu).

Onektpuueckoe mnosie. Hanpspk€HHOCTH 3iieKTpudeckoro mojs. [lpuHnun
CYTIEPIIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu 35eKTpUYECKUX 3apsA/IOB. DJIEMEHTApHBIA AIEKTPUUYECKUN 3apsil.
Crpoenue aroMa. [IpOBOTHUKH M AUAIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsza.

DNEeKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHMS JJIEKTPUUECKOTO TOKAa.
HNcTouHuKN TOCTOSIHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOrOo ToKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B KUJIKOCTSX U ra3ax.

Onektpuueckas  nenb. Cuia  TOKa.  DIEKTPUYECKOE  HAIPSDIKEHHE.
ConpoTuBiieHHE NPOBOAHUKA. Y AEIBHOE COMPOTUBIIEHUE BelIECTBA. 3aKOoH OMa i
yuacTtka uenu. [locienoBarenbHoe U apauiebHOE COCTMHEHUE MPOBOIHUKOB.

Pabota u MOIIHOCTH 3JEKTPUYECKOr0 TOKa. 3akoH Jhxoynsa—JleHua.
DNEeKTPUYECKUE 1EeTHU U MOTPEOUTENN AIEKTPUUECKOM sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTostHHBIE MarHUTHI. B3anmMoAeHCTBUE MTOCTOSIHHBIX MarHUTOB. MarHutHoe
nosie. MarHuTHOE 1oJjie 3eMJIM U €ro 3HaYeHHE ISl )KU3HU Ha 3emiie. OnbIT DpcTena.
MarHutHO€ o€ 3JIEKTPUIECKOro Toka. [I[pruMeHeHne 3IeKTpOMarHuTOB B TEXHUKE.
JleficTBME MArHUTHOTO TOJIs1 HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb TOCTOSIHHOTO
ToKa. lcnonp30BaHWE JNEKTPOABUTATENEd B TEXHUYECKUX YCTPOWCTBAX M Ha
TPaHCIIOPTE.

Oneiter @apanes. SBnenue snexkTpoMarHuTHOM MHAYKUMU. [IpaBuno JleHna.
OnekTporeneparop. CrocoObl MOTYUEHHUS! IEKTPUIECKON IHEPTUH. DIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUHU.

Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa poa 3JIEeKTpUUYECKHUX 3apsiIOB U B3aUMOJCHCTBHE 3aPSKEHHBIX TE.

YCTpOUCTBO U IEWCTBUE NEKTPOCKOTA.

DNeKTpocTaTU4eCKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.



[IpoBOAHUKY U TUDIIEKTPUKH.

MoenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.

M CcTOYHHKH TTIOCTOSTHHOTO TOKA.

JIerCTBUSI SJIEKTPUUECKOTO TOKA.

DJIEKTPUUYECKUM TOK B JKUIKOCTH.

["a30BbIii pa3psia.

N3MepeHue Cuiibl TOKa aMIIEPMETPOM.

N3mepenue 3eKTpUUeCcKOT0 HAMPSKEHUST BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBICHUN.

BzaumojeiicTBr€e MMOCTOSSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTHU Pa3/IeICHUS MOJOCOB MAarHUTA.

MopennupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.

JleiicTBHE MarHUTHOTO MOJI1 Ha TPOBOJHUK C TOKOM.

DJIEKTPOJABUTATEND ITIOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OnbiThl Dapajnes.

3aBUCMMOCTh  HANpaBJICHUS HMHAYKIIMOHHOIO TOKa OT YCJIOBHM  €ro
BO3HUKHOBEHHUS.

DneKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITel 1O  HAOJMIONEHUIO  DJICKTpU3AlMM  Tel HUHAYKIUEW U  1pu
CONIPUKOCHOBEHUH.

HUccnenoBanne JEWCTBUS  BJIEKTPUYECKOTO TMOJISI HA TNPOBOAHUKUA U
JTUAJIEKTPUKH.

COopka u mpoBepka pabOThI AJIIEKTPUICCKON LIETH MOCTOSHHOTO TOKA.

N3MepeHnue u peryaupoBaHue CUIIbl TOKA.

N3Mepenue u peryaupoBaHUe HaMPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, HIYIIETO YEpe3 PEe3UcTop, OT
COITPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOPE.

OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb DJEKTPUUECKOTO COIMPOTHUBIICHUS
MPOBOJIHUKA OT €T0 JJIMHBI, IJIOIIaAu MOMEPEYHOro CEUYCHUs U MaTepuara.

[IpoBepka mpaBuiaa CJIOXKEHHUS HANPSKCHUHM TIPU  TMOCJIEI0BATEILHOM
COEMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWJia [Jis CHUJIBI TOKAa MpPH TMApauIeIbHOM COEIUHECHUU
PE3UCTOPOB.

OmnpeneneHue padoOTHI ANIEKTPUUECKOTO TOKA, UIYIIIETO YEPE3 PE3UCTOP.

OmnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIEMON HA PE3UCTOpE.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HWIYIIETO Yepe3 JaMIlO4Ky, OT
HANPSKECHHS HA HEH.

Onpenenenue KIIJ[ narpeBarerns.

HccnenqoBanne MarHiTHOTO B3aUMOJCHCTBUS MIOCTOSTHHBIX MarHuTOB.



N3y4yenne MarHWTHOTO TOJSI TTOCTOSTHHBIX MAarHUTOB MPH WX OOBEIUHEHUU H
pa3iciiCHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMnBITh, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbl B3aUMOJIECHCTBHS KAaTYIIKU C
TOKOM M MarHuTa OT CHJIbI TOKA Y HaIllpaBJICHUS TOKA B KaTyLIKE.

N3ydeHne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padoThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBUATraTeibHONM YCTaAHOBKH.

OnpITbl MO  MCCIENOBAHUIO  SABJICHHUS  3JEKTPOMArHUTHOM  MHIYKLIHH:
HCCIIEIOBAHNE U3MEHEHUI 3HAYEHUS U HANPABJIEHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuueckoe JABuWxkeHue. MarepuanbHas Touka. (Cucrema  OTcyéTa.
OTHOCUTENIBHOCTh MEXaHMYECKOTO JBWXKEHHS. PaBHOMEpHOE MNPSAMOJIMHEITHOE
nBIkeHUe. HepaBHOMepHOe mNpsMoJinHEeHOe aBuxkeHue. CpeaHsis U MTHOBEHHas
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBUKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHeiHoe aBwkeHue. (CBoOojHOE
nagenue. OnbiTel ["anues.

PaBHOMEpHOE ABMXKEHHE IO OKpYKHOCTH. llepmon um yactora oOpalieHus.
JluneriHas v yriioBast CKOpocTH. LIeHTpocTpeMHUTENIBHOE YCKOPEHHUE.

[lepBoiii 3ak0H HproToHa. Bropoit 3akon Herotona. Tpetuit 3akoH HproToHa.
[IprHIMI Cynepno3unn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Chiia TPEHUS CKOJbXKECHUS, CHIIA
TPEHHUS TTOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
naneHus. J[Buwkenume manHer Bokpyr ComnHpa. llepBasg kocmmueckas CKOpPOCTB.
HesecomocTs 1 meperpysku.

PaBHOBecue matepuanbHON TOUkH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue ummmnyibca. Mmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckast paboTa 1 MOIIHOCTh. PaboTa cuil TsDKECTH, yIPYTOCTH, TPEHHUS.
Csi3p sHeprun u pabotrel. [loTeHinumanbHash »HEprus Tena, MOAHATOTO Hal
ITIOBEPXHOCTHIO 3eMJIM. [loTeHIHManbpHas 3HEPrUs C:KaTou NpyxkuHbl. KnHeTnueckas
sHeprus. TeopeMa O KMHETHYECKOW HJHEPTHM. 3aKOH COXPAHEHHS MEXAaHMYECKON
SHEPIUH.

Hemoncmpauuu.

Habnrogenne MexaHMYeCKOTO [BHMXKEHHS Tella OTHOCUTENIBHO pa3HbIX Tel
OTCYETA.

CpaBHeHue MyTed U TPACKTOPUM JBUKEHUS OJHOTO M TOrO K€ Teja
OTHOCHUTENIBHO Pa3HBIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKECHUS.

HccenenoBanne Npu3HaKOB PaBHOYCKOPEHHOIO IBUKECHUS.



Habnrogenue nBM>KEHMS Tella IO OKPY>KHOCTH.

HabGnrogenne MexXxaHWYEeCKUX SIBJICHHM, MPOUCXOIAIIMX B CUCTEME OTCYETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUU OTHOCHUTENIbHO KaOWHEeTa
bu3uKH.

3aBUCHUMOCTb YCKOPEHUS T€Jla OT MACCHI TEJa U IEVCTBYIOIIEH Ha HETO CUJIBI.

HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TET.

M3meHeHne Beca Tela Mpyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca py B3aMMOJCHCTBUU TEI.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUH TEI.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCa TIPU a0COTIOTHO YIIPYTrOM B3aWMO/ICHCTBHUU.

HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHEe MEXaHMYECKON SHEPTUU MIPHU CBOOOTHOM MAJCHUH.

CoxpaHeHrnEe MEXaHWUYECKOW SHEPTruy MpU JIBUKEHUU Tella MOJ JEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa g pa3roHa W JAlIbHEWIIEro PaBHOMEPHOTO
JBW)KECHUS IIAPUKA UITU TEJIEHKKH.

Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUSI OpyCcKa WM ABUKEHUS IIapuKa
10 HAKJIOHHOM TIJIOCKOCTH.

OmnpeneneHue yCKOpPEHUs Tejla IIPU  PAaBHOYCKOPEHHOM JBHKEHHHM IIO
HaKJIOHHOW IIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIyTM OT BPEMEHHM IIPU PAaBHOYCKOPEHHOM
JBIKCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka ruNoTe3bl: €CiIU MPU PAaBHOYCKOPEHHOM ABMKEHUU 0€3 HadyallbHON
CKOPOCTM ITyTH OTHOCSTCA KaK PO HEYETHBIX YHCEN, TO COOTBETCTBYIOILIME
POMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUSI OT CUJIbI HOPMAJIBHOTO
JABJICHHUSL.

Omnpenenenue kKodhGUIIMEHTa TPEHUS CKOJIBKEHUSI.

Onpenenenne KECTKOCTU TPYKUHBI.

Omnpenenenue padOTHl CUIIBI TPEHUS] TIPU PABHOMEPHOM JIBIDKCHHH Teja 0
TOPU30HTAIILHOM ITOBEPXHOCTH.

Omnpenenenue pabOThl CUJIbI YIPYTOCTH IPU MOABEME IPy3a C UCTIOIb30BAHUEM
HETMOABUKHOTO U MOJABUXKHOTO OJIOKOB.

N3ydeHune 3aKkoHa COXpaHEHUSI SHEPTUM.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebarensHoe aBuxeHue. OCHOBHBIC XapaKTEPUCTUKU KOJeOaHUMU: TEepUo,
4acToTa, aMIUIMTyna. MaremMaTudyeckuil U NpYyKUHHBIM MasTHUKU. [IpeBpaieHue
SHEPTUU MPHU KOJIeOATETHHOM JIBIKCHHH.

3aryxaomue — kojebaHus.  BwiHyxneHHele — konebanus.  Pe3zonanc.
Mexannueckue BosiHbI. CBOMCTBA MEXaHUYECKUX BOJH. [IpoonbHbIE U TTONIEpEeYHbIE



BOJHBL. [[1MHA BOJIHBI M CKOpPOCTh €€ pacnpocTpaHeHHs. MexXaHHMYeCKUE BOJIHBI B
TBEPAOM TeJle, CEUCMUYECKUE BOJIHBI.

3Byk. ['pomKkocTh 3Byka U BbicoTa ToHa. OTpakenue 3Byka. MH]pa3Byk u
YJIBTPA3BYK.

Jlemoncmpayuu.

Hab6mronenue koaebanuii Tel moji JeHCTBUEM CHIIBI TSYKECTHU U CUITBI YIIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmroienue BBIHYXIEHHBIX KOJI€OaHHUI U pe30HaHca.

PacnipocTpaneHne npo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenre 4acTOTH U MEpUo/ia KoieOaHNi MaTeMaTHYeCKOro MasTHUKA.

Omnpenenenre 4acToThl M MEpUoJa KoJIeOaHUH MPYKUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH IEPUO/Ia KOJICOAHUH IOJIBEHIEHHOTO K HUTH Ipy3a
OT JIJIMHBI HUTH.

HccnenoBaHue 3aBUCUMOCTH IepHoja KoieOaHUM NMPYKUHHOTO MasTHUKA OT
MAacchl rpysa.

[TpoBepka HE3aBUCUMOCTH NEepHOJa KoieOaHul rpy3a, MOABEIIEHHOIO0 K HUTH,
OT MAacChl Ipy3a.

OnBbITHI, 1E€MOHCTPUPYIOIIKME 3aBUCUMOCTh MEpUOAA KOJeOaHUN MNPy KUHHOTO
MasgTHHUKA OT MACChl TPy3a U )KECTKOCTH MPY>KUHBI.

N3mepenne ycKkopeHusi CBOOOIHOTO NaJCHHUS.

Pazgeua 10. DinekTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  MOJIe.  OJIEGKTPOMAarHuTHele  BoJHBL.  CBOMcCTBa
ANEKTPOMArHUTHbIX BOJIH. Illkanma »snexkTpoMarHUTHBIX BOJIH. Mcnonab3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJIsl COTOBOM CBSA3H.

OnexkTpomarHuTHas npupoga ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BoitHOBBIE CBOMCTBA CBETA.

Jlabopamopuwie pabomul u onvimaol.

N3yyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TOMOLIBIO MOOMIBHOIO
TenedoHa.

Pa3zgea 11. CBeroBblie siBJICHHS.

JIyueBas Mmonens ceera. Mcrounuku ceera. IIpsamonnHerHoe pacipocTpaHeHue
ceeta. 3armenus Connna u Jlynsl. OTpaxenue cBera. [Inockoe 3epkano. 3akoH
OTpa)KEHUs CBETA.

[Ipenomnenue cBera. 3akoH TpenomiieHUs cBera. [lonHoe BHYTpeHHEe
oTpaxkeHue cBeTa. Vcrnonb30BaHre TOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKHUX
CBETOBOJAX.



Jlunza. Xop nydeit B muH3e. OnTtryeckas cuctema ¢oTtoanmnapara, MUKPOCKOIIa
u Teneckomna. ['na3 kak ontuueckas cucrema. bam3opykocTh U 1aabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekrp. Onbitel HeloToHa. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. J(Hcnepcus ceera.

Jlemoncmpayuu.

[IpssMONTMHEHOE paclpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUi B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkuit CBETOBO/I.

Xop nyuel B coOuparoliei JInH3e.

XoJ Jiy4er B paCCEUBAIONIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aevictBus doToarnmapara, MUKpPOCKOIIA U TEJIECKOIIA.

Mopenb riasa.

Paznoxenue 6emoro cBera B CIIEKTP.

[Tomydyenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

HccnenoBanre 3aBUCUMOCTH YIVIa OTPaXEHUS CBETOBOrO Jiyda OT YyIJa
NaJCHUS.

N3ydeHne XxapakTEPUCTUK U300paKEHUS TTPEAMETA B TIIOCKOM 3€pKaJie.

HccenenoBanne 3aBUCMMOCTH yTJIa IPEJOMIIEHUS CBETOBOTO JIyda OT YyIUia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

[TonyueHnne n300pakeHu C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

Omnpenenenue (GOKYCHOIO PACCTOSHUSI U ONTHUYECKOW CHIIBI COOMparoiei
JIUH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OneIThl TO BOCHPUSTHIO I[BETa MPEAMETOB NpPU HMX HAOIIOACHUU depes
IIBETOBbIC (DUIIHTPHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna m mnmanerapnas monaens aroma. Moxens aroma bopa.
Hcnyckanue u noryonieHue ceera aroMoM. KBaHThl. JIMHEHYaThie CIIEKTPHI.

PanunoaktuBHOCTE. Anbda, Oeta- U ramma-uznydeHus. CTpoeHHE aTOMHOTO
snapa. HykioHnHast Mojiens aTOMHOTO siipa. M3otonbl. PagroakTuBHbIE MpeBpaIlicHUsI.
Ilepnon mosrypacriaga aTOMHBIX SIAED.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAaCCOBOIO 4YHUCEI.
DHeprus CBsI3M aTOMHBIX sijiep. CBs3b Macchl ¥ d)HEprun. Peakunu cuHTe3a U JIeeHus
snep. Uctounuku 3aeprun CoJtHIla U 3BE3.

SlnepHas osHepretuka. JIeWCTBUS paJAMOAKTUBHBIX W3JIyYEHUNM HA JKUBbIC
OpraHU3MBI.

Hemoncmpauyuu.

CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.

CrexTpsl pa3IM4yHbIX Ta30B.



CnekTtp Bogopoaa.

HaGmronenue tpexoB B kamepe Busbcona.

Pabora cuéTumka HOHU3UPYIOUTUX U3ITYYCHUH.

Perucrpanus nzimydeHus: IpUPOJIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuvie pabomul u onvimaul.

HabnrofeHue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanue TPEKOB: U3BMEPEHHUE YHEPTUU YACTUIIBI IO TOPMO3HOMY ITYTH (110
dororpadusim).

W3mepenne paanoakTUBHOTO oOHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOTYJIb IPEIHAZHAYEH ISl CUCTEMATU3ALMH U
00001IeHHS TPEAMETHOTO COACPIKAHUS U OTBITA ACSITENFHOCTH, IPUOOPETEHHOTO TPU
M3YYeHHH BCErOo Kypca (HU3MKH, a TakxkKe [JIsI TMOATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY OJK3aMEHy MO0 (u3MKe i O0ydarolMXCs, BBIOPABIIMX STOT
y4eOHBII mpeaMer.

[Ipyn KM3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX OOECNEeYMBAETCs JOCTIKEHUE MPEAMETHBIX U
METANpeMETHBIX  IJIAHUPYEMBIX  Pe3yslbTaToB  oOydeHus,  (opmupyercs
€CTECTBEHHOHAay4YHasi T'PAMOTHOCTb: OCBOCHHME HAy4YHBIX METOJOB WCCIEAOBAHUS
SABJICHUM TPUPOABI U TEXHUKH, OBJIAJCHHE YMEHUSIMHU OOBSICHATH (U3HUECKHUE
SIBJICHU S, IPUMEHSISI IOJTYYCHHBIE 3HAHUS, PEIIATh 3a/1a4l, B TOM YHCJIE KAYECTBCHHbBIC
1 DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBHO NESTETBHOCTHBIN XapaKTep AAHHOIO pasjesa pealn3yeTcs 3a
CY€T TOTO, YTO OOYHArOUIUECS BBINOJHSIOT 3aJaHusl, B KOTOPBIX UM MPEAJIaraeTcs:

HAa OCHOBE IIOJIyYEeHHBIX 3HAHUM pacrno3HaBaTb M HAYYHO OOBSICHSITH
dbu3uYecKue SBICHUS B OKPY>KAIOIIEH MIPUPOJIC U MOBCETHEBHOMN KU3HU;

UCITIOJIb30BaTh HAYYHBIE METOJbI MCCIIENOBaHUSI (U3MUECKUX SIBICHUH, B TOM
YyuCJe sl HPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayYHBIE OCHOBBI HauOoJiee BaKHBIX JOCTHXKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAmpuMep, MPAKTUYECKOTO HCIOJIb30BaHUSA PA3JIMYHBIX HMCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAIICHUS M COXPAHEHHS] BCEX HM3BECTHBIX BHJIOB
DHEPI'UH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢pu3nKky Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHUs HAMPABIECHO HA
JTOCTH)KEHUE JIMYHOCTHBIX, METANpEAMETHBIX M MPEIMETHBIX 00pa30BaTelbHbBIX
pEe3yJbTaTOB.

B pesynbraTe uzyuenus (pU3MKu Ha ypOBHE OCHOBHOT'O 00111€T0 00pa3oBaHus y
oOy4arorerocst OyayT chopMHPOBAHKI CIAEAYIONMINE IMYHOCTHBIC PE3YyIbTAThI B YaCTH:

1) naTpUMOTHYECKOr0 BOCIIMTAHUS:

[ mposiBJieHuEe UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
duznyecKoil HayKu;

[} HEHHOCTHOE OTHOIIICHHE K TOCTUKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaxaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

] TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B OOCYXJEeHUU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX MPOOJIEM, CBS3aHHBIX C NPAKTUYECKUM MNPUMEHEHHEM JIOCTHXKEHUN
busuKy;

[] oco3HaHME Ba)>XHOCTH MOPAJIbHO-3THUUYECKUX MPHUHILHUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

[ BOCHpUSITHE ACTETUUYECKUX KadyecTB (M3UUYECKOW HayKu: €€ rapMOHHUYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

[] oco3HaHme IEHHOCTH (HU3NUECKOH HAyKWM KaK MOIHOTO HWHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI PAa3BUTUSA TEXHOJIOTMM, BaXHEHUIIEH COCTaBISAIOLIEH
KYJBTYPBI;

] pa3BuTHE Hay4YHOU JIIOOO3HATEIFHOCTH, MHTEpeca K HCCIE0BATENbCKOM
NEeATEIIbHOCTH;

5) ¢opMupoBaHus  KyJabTypbl 310POBbSI H  J3MOIHMOHAJIBLHOIO
0J1aronoJIy4us:

[] oco3HaHWe IEHHOCTH ©Oe30nacHoro oOpa3a >XH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH MPABUJ O€30MAaCHOTO MOBEJCHUS Ha TPAHCIIOPTE,
Ha JIOpOrax, ¢ AJIEKTPUUYECKUM U TETUIOBBIM 000PYI0OBAaHUEM B JJOMAIIIHUX YCIOBUSX;

] chopMUpOBaHHOCTh HaBbIKa pedyieKCUM, MpU3HAHKWE CBOEro MpaBa Ha
OIMOKY M TAaKOTO K€ MpaBa y JIPyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSL:

[l aKkTMBHOE ydYacTHe B pEIEHWH TPaKTHYECKUX 3amad (B paMKaxX CeMbH,
o0pa3oBaTeIbHONM OpraHU3allii, Topojda, Kpas) TEXHOJOTHUYECKONW M COLMAIbHOM
HaIPaBJICHHOCTH, TPEOYIONIUX B TOM YUCJE U (PU3NYECKUX 3HAHUI;

[ uHTEpEC K MPAKTUUYECKOMY U3YUYEHUIO TPOQECCHid, CBI3aHHBIX ¢ (PUUKOIL;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

] opueHTallus Ha MpUMEHeHUEe (U3MUECKUX 3HAHUM IS pelieHus 3aaad B
00JIaCTH OKpYXarlolel Cpenbl, MIIAHUPOBAHUS TTOCTYIIKOB M OIEHKH MX BO3MOMXHBIX
MOCJICICTBUN [T OKPY’KAIOIIEN CPEbI;



] oco3HaHue TII0OANBHOIO XapakTepa 3KOJOTHYECKUX MpoOjeM M myTed ux
pelIeHus;

8) aganTanuM K M3MEHANIUMCSH YCJIOBHSM COLMAJIBHOW M NPHUPOIHOM
cpeabl:

[1 moTpeOHOCTh BO B3aWMOJIEHCTBUM TPH BBIMOJHEHUU WCCICIOBAHUN W
IPOEKTOB (PU3UYECKON HAMIPABICHHOCTU, OTKPBHITOCTD OMBITY M 3HAHUSM JPYTHX;

[] TIOBBIIEHWE YPOBHS CBOEH KOMIETEHTHOCTH dYepe3 MPaKTHUeCKYIo
TeSTETHHOCTD;

] moTpeOHOCTh B POpMHUPOBAaHUY HOBBIX 3HAHUH, B TOM YUCIIe (OPMYIUPOBATH
UJIEH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

] oco3nanue AepUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001aCTH
duzukwy;

] mmaHWpoBaHWE CBOEr0 Pa3BUTHS B NPUOOPETEHHHM HOBBIX (DU3MUECKUX
3HAHUM;

[] cTpemiieHHe aHaTM3UPOBATH M BBISBIISTH B3aWMOCBSI3U TIPUPOJIBI, OOIIECTBA
Y DKOHOMHKH, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3UYECKUX 3HAHUIA;

] omleHKa CBOMX JEHUCTBHM € y4€TOM BIMSHHUS Ha OKPYKAIOUIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbraTe 0ocBOEHHUS MPOrpaMMEbI IO (prU3HKe HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanust y oOywatomerocs OyayT cGOpPMHpPOBAaHBI MeTalpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE MMO3HABATEIBHBIE YHUBEPCAIbHBIE yYeOHbBIE ACHCTBHUS,
KOMMYHHKATHUBHbICE  YHHUBEpCajdbHbIe  yueOHBbIE  JCHCTBHUS,  pEryJsTHBHBIC
YHUBEpCaIbHbIC yueOHbIC TEHCTBHUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

BBISIBIIATH U XapaKTEPU30BaATh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBICHU);

yCTaHaBJIMBATh CYIIECTBEHHBIA NpPHU3HAK KJIaCCU(PUKAIIUA, OCHOBAHMS IS
0000111eHNs U CPAaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHUS B paccMaTpUBAEMbIX (aKTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBICHHSIM;

BBISIBIIATH TIPUYHNHHO-CIIC/ICTBEHHBIE CBSI3U MPY H3yUYCHUH (PU3HUCCKUX SIBJICHUH
U TIPOIIECCOB, JIeNaTh BBIBOJLI C HMCIOJB30BAHMEM JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIFOUCHHUH, BBIBUTATh TUIIOTE3BI O B3aUMOCBS3IX (PU3MUECKUX BEITNINH;

CaMOCTOATENLHO BBIOMpATh CHOCO0 pelleHus y4eOHoW (u3myeckod 3anayu
(cpaBHEHME HECKOJBKHX BapHAHTOB pEIICHUsS, BHIOOpP HamOoJiee MOIXOISIIETO C
y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:

HCITOJIb30BATh BOMPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT TTO3HAHMS,



IPOBOJUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(pu3nYeCKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIIEOBAHNE (DU3UUECKOTO SIBJICHMUS,

OLIEHUBATh HAa IPUMEHUMOCTb U JOCTOBEPHOCTh HH()OPMALINIO, TOITYYEHHYIO B
XOJI€ UCCIIEI0BAHUS WIH SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POpMYIMpoBaTh OOOOLIEHUS M BBIBOABI IO pe3yibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh BO3MOYKHOE JalbHENIIEE pa3BUTHE (PU3MUECKUX IIPOLIECCOB, a
TaK>K€ BBIJIBUTATh MPEIOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIOBHSX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

IPUMEHSATDH PA3TUYHBIC METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI IIPU MOUCKE U 0TOOpE
uH(GOPMaIlMU WIK JAaHHBIX ¢ y4ETOM MPEAIoKeHHOM yueOHO! (hr3nuecKoi 3a1auu;

aHaAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HWHTEPIPETHUPOBATH HMH(POPMAIIHIO
pa3IMYHBIX BUJOB U (HOPM IMpEICTABICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (OpMY  MPEACTABICHUS
UHPOpMAllMl U WUIIOCTPUPOBATh pELIAEMbIE 3a/Jayd  HECIOXHBIMU CXEMaMH,
auarpaMmmamu, HHOM rpadukoi u uX KOMOMHALUSAMH.

KoMMyHHKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

B X0/1€ 00CYKJeHHs yueOHOro MaTepuraa, pe3yiabTaToB JaOopaTOPHBIX paboT 1
IPOEKTOB 33JaBaTh BOIIPOCHI 10 CYIIECTBY OOCYKAaeMOM TEMBbI U BHICKA3bIBATh UJEH,
HAalleJICHHBIEC Ha PELICHHE 3a/1a4i U MOAJIepKaHue OJ1aroKenaTeIbHOCTH 00ILEHUS;

COIMOCTABIISATh CBOU CYXKJICHHS C CYXACHUSMHU JPYIHMX YYaCTHUKOB AUANOra,
OoOHapy’KHUBaTh PAa3IMUME U CXOJCTBO MO3ULUH;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJUYHO MPEICTaBIATh PE3YJIbTaThl BBINOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCIIepUMEHTa, UCCIIEJOBAHUs, TPOEKTA);

NOHMUMAaTh ¥ MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M HMHIMBUAYaJIbHOU
paboThI pU PEIICHUH KOHKPETHOU (PU3UYEeCKOl MpoOIeMbl;

IIPUHUMATh LEIN COBMECTHOW EATEIBHOCTH, OPTaHU30BBIBATh IEUCTBUSA 110 €€
JOCTUKEHHIO: PACTIPEACIISATh POJIH, OOCYXKAATh MPOLIECCHl U PE3YJIbTaThl COBMECTHON
paboThI, 00001IaTh MHEHHUS HECKOJIBKUX JIFOJICH;

BBITMIOJIHATh CBOIO 4YacTh pabOThI, JOCTHras KadyeCTBEHHOI'O pe3ysbTara I10
CBOEMY HAIPABJIEHUIO U KOOPJIWHUPYSI CBOU JEUCTBUA C APYTHUMHU YJIE€HAMU KOMaH/BL;

OLICHMBaTh KayeCTBO CBOETO BKJIaJa B OOUIMI MPOAYKT MO KPHUTEPUSM,
CaMOCTOSTENbHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJIATh MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOUIUX IS
perieHus: GU3NYeCKUX 3HaAHU;

OPUEHTUPOBATHCS B PA3JIMYHbIX  MOAXOJAX  MPUHATHA  PEHICHUM
(MHAMBUAYAJIBHOE, IPUHATHE PELICHMS B TPYIIIE, IPUHATHAE PEILIEHUN IPYIIION);

CaMOCTOSITENIbHO COCTaBJISITh AJNTOPUTM pEIIeHUs (PU3NYECKOW 3ajauud WU
IUIaHa HCCIEAOBAaHUSA C Y4YETOM MMEIOIIMXCS PECcypcoB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHUH;



Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJIEKT:

JIaBaTh aJI€KBAaTHYIO OLICHKY CUTYAIlMU U IPEAIarath IiaH €€ N3MEHEHUS;

OOBSACHATh  TPUYMUHBI  JOCTHKEHHMSI  (HEJAOCTHMKEHHUS)  pe3yibTaToB
JeSITeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM YHCJI€ B XOJ BBIITOJHECHHUS
(GU3MUECKOr0 UCCIEeIOBaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATENLCTB,
M3MEHUBLINXCS CUTYallUd, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM;

CTaBUTH Ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJAE CHOopa WM JUCKYCCHM Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHUKY JPYTOro;

npu3HaBaTh CBOE MPAaBO HA OLIMOKY MPHU PEIICHUH (PU3UYECKHUX 33134 WIH B
YTBEPKJICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniry oOydenuss B 7 Kjacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BATh MOHATHA: (U3UUECKUE W XMMUYECKHE SIBIICHUS, HaOJIOJICHUE,
AKCIIEPUMEHT, MOJIeJIb, TUIOTE3a, CAUHUIIBI (DU3UUECKUX BEIMYUH, aTOM, MOJIEKYyJa,
arperaTtHble COCTOSIHUSI BElIeCTBa (TBEPAOE, KUIKOE, ra3000pa3HOE), MEXaHUUECKOE
NBIKCHUE  (paBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIMHEHHOE), TpaeKTopus,
paBHOJICUCTBYIOIAsA Ccwia, aegopmarus (ympyras, IUIaCTHYECKas), HEBECOMOCTD,
COOONIAIOIINECS COCYbL;

paznuuath siBleHUS (quddys3us, TEnIoBOe IBHXKEHUE 4YaCTUI[ BEIIECTBA,
PaBHOMEPHOE JBUKCHHUE, HEPABHOMEPHOE JIBUKEHUE, UHEPIIUS, B3aUMOJIEHCTBUE TEJI,
paBHOBECHE TBEPIBIX TEJI C 3aKPEIUIEHHOW OCHIO BpalllEHHs, Mepeaayda J1aBieHUs
TBEPIBIMUA TEJIAMHU, KUIKOCTSIMU U ra3zamu, aTMOCc(epHOEe TaBjeHUE, TUIaBaHUE Tel,
pPEBPALICHUS MEXaHUYECKOW SHEPTUN) 110 OMKUCAHUIO UX XapAaKTEPHBIX CBOWCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3MUECKUX SBJICHUM B OKPY>KAIOIIEM
MHUpE, B TOM uuclie (PU3NYECKHE SBICHUS B MPHUPOJE: MPUMEPHI JBUKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B )KMBOM M HEKHMBOW MPUPOJIE, NCHUCTBUE CUJIBI TPEHUS B
MPUPOJIE U TEXHUKE, BJIUSHHUE aTMOCHEpPHOTO MaBJICHUS Ha >KUBOM OpraHu3M,
IIJIaBaHUE PBIO, phIYary B TeJie YeJI0OBEKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a/1auy
B YU€OHYI0, BBIACIISAThH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (DU3UUECKUX SIBJICHU;

OMHUCHIBATh WU3YyUYCHHBIC CBOWCTBA Tel U (PU3MUECKUE SBJICHUS, HCIOIB3YS
dbu3ndeckre BeIUYMHBI (Macca, 00bEM, IJIOTHOCTh BEIECTBA, BPEMSs, TyTh, CKOPOCTh,
CpeaHsisi CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC TeJla, CUjla TPEHUS, JTaBJICHHUE
(TBEpmoro Tema, XKUIAKOCTH, ra3a), BHITAIKUBAIONIAS CHUJIa, MEXaHWYecKas paboTa,
MOIIIHOCTh, TIJICYO CHJIBI, MOMEHT CHWJIbI, KOA(OUIIMEHT TMOJIE3HOTO JCHCTBUS
MEXaHM3MOB, KHHETUYECKasl U MOTEHINANIbHAs SHEPIrusi), MPU OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKHN CMBICT HCIOJBb3yeMbIX BEJIWYWH, WX OO0O3HAYCHUS U



€AMHULIBI (PU3MYECKHX BEIUYUH, HAXOAUTh (OPMYJbI, CBS3BIBAIOLINE JaHHYIO
(u3nYeCKyr0 BEJIWYMHY C JPYIMMH BEJIMYMHAMM, CTPOUTh TI'paQUKU H3YyUEHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BETUYNH;

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUYECKUE SBJICHUS U MPOLECCHI, UCIIOJIb3YS
IpaBUJIa CJIOKEHUsS CUJI (BIOJIb OJIHOM IpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH
ApxuMmena, paBUiIO paBHOBECHs pbluara (0JI0Ka), «30J0TOE MPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHMsI MEXAaHWYECKOM DSHEpPruu, IIpM HTOM JaBaTh CIIOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3alIUCHIBATH €0 MATEMAaTHUECKOE BHIPAKEHUE;

OOBSCHATH (pU3MUECKHE SBICHUS, MMPOLIECCHl U CBOWCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CUTyallui PAKTUKOOPUEHTHUPOBAHHOI'O XapaKTEPA: BBIABIATh IPUUYNHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1 —2 TOTHYEeCKHUX I1aroB ¢ ONnopoii Ha 1—
2 U3y4YeHHBIX CBOMCTBAa (U3UYECKUX SABICHUH, (PUINYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pematby pacu€THble 3a7auu B 1—2 AeicTBUsI, UCTIONb3Yys 3aKOHBI U (OPMYIIBI,
CBs3bIBAIOIIME (DU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHajiM3a YCJIOBHS 3ajauu
3aMUChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATH (PU3MUECKUE BEIMUYMHBI B (OPMYIIBI U
OPOBOJUTH PAcuU€Thl, HAXOJAUTh CIPABOYHBIE JAAHHBIE, HEOOXOIUMBIE ISl PEIICHUS
3aJ1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3UYECKON BETUUYHHBI;

pacrno3HaBaTh IpOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU (PUIUIECKUX
METOZ0B, B OIIMCAaHUU HCCIIENOBAHUA BBIICIATH IIPOBEPSIEMOE IPEAIIOIOKEHHUE
(rumote3y), pa3nuuaTh U HHTEPIPETUPOBATH IOJYYEHHBIM pE3yJibTaT, HAaXOIWUThb
OIIMOKH B XOJI€ ONBITA, J€NaTh BBIBOJIBI 10 €r0 PE3YJIbTATAM;

IPOBOJUTH OMBITHI MO HAOMIOACHHUIO (PU3HYECKUX SBICHUM WU (PU3HMYECKUX
CBOMCTB Tel: (hOpMYJIUPOBaTh NPOBEPSEMbIE MPEANOIOKEHNUS, COOMPATh YCTAHOBKY
U3 TPENJIOKEHHOro OO0OpYyJOBaHUs, 3alUChIBATh XOJ OMNbITa U (POPMYIHPOBATH
BBIBO/IBI;

BBITMIOJIHATH MpPsIMblE U3MEPEHUS PAaCCTOSIHUSI, BPEMEHU, MacChl Tena, 00bEMa,
CWJIBI U TEMIIEpaTypbl C HUCIOJb30BAaHHMEM aHAJOTOBBIX M LHU(POBBIX MPUOOPOB,
3aMyChIBaTh MOKa3aHUS MPUOOPOB C y4ETOM 3aJaHHOM aOCOIIOTHOM MOTPEIIHOCTH
U3MEPEHU;

IPOBOANUTH MCCIIEJOBAHUE 3aBHUCUMOCTH OJHON (PU3MUECKON BEIWYUHBI OT
Apyrof ¢ MCHOJb30BAaHUEM IMPSIMBIX U3MEPEHUHN (3aBUCUMOCTH IyTH PaBHOMEPHO
JBIJKYLIErocs TeJla OT BPEMEHU JIBHXKEHUS TE€Jla, CUIIBI TPEHUS CKOJIBKEHUS OT Beca
Tena, KayecTBa OOpabOTKU MOBEPXHOCTEW TeJl U HE3aBUCHUMOCTU CHJIBI TPEHHS OT
IUIOIIA  CONPUKOCHOBEHHUS TEJ, CHWJIbl YOPYTOCTH OT YIJIMHEHHUS TPYKUHBI,
BBITAIKUBAIOIIEH CHIIbI OT 00bEMa MOrpYyXEHHOM 4YacTU Teaa M OT IUIOTHOCTHU
KUIAKOCTH, €€ HE3aBUCHUMOCTUM OT IUIOTHOCTU Tella, OT TJIyOMHBI, Ha KOTOPYIO
NOTPY>KEHO TEJNO, YCIOBHUM TUIABaHUS TEN, YCIOBUU paBHOBECHUsS pbhluara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM YYEOHOrO HCCIEAOBAHMS, COOMpPATh YCTAHOBKY U
BBITMOJIHATh U3MEPEHUS, Cenysl MPEAOKEHHOMY IUIaHy, (PUKCUPOBATh PE3YJIbTaThl
MOJIyY€HHOW 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BHJIE MPEAJIOKEHHBIX TAOIUL U
rpaduKoB, JenaTh BBIBOJBI [0 pE3yJIbTaTaM UCCIIEOBAHMUS;



IPOBOAUTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEIUYNH (TUIOTHOCTH BEILIECTBA
KUJIKOCTH WM TBEPAOTO TENa, CUJa TPEHUA CKOJBXKEHUS, [IaBICHUE BO3/1yXa,
BBITAJIKMBAIOIIAS CHJIA, JICHCTBYIOIIAsE HAa TOTPYXKEHHOE B JKHUIKOCTh TEJIO,
KO3 (DUIIMEHT MOJIE3HOTO IEUCTBHS MPOCTHIX MEXAHU3MOB), CIIEIys MPEAI0KEHHON
UHCTPYKIIMU: TIPU  BBINOJHEHUM HM3MEpPEHUM coOUpaTh HKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIUYHCIIATH 3HAUCHHE UCKOMOW BEJIMYUHBIL;

coOJII0/IaTh TpaBuja TEXHUKU O€30MacHOCTH MpU padoTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHITUIBI ICUCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECs COCYbI, OAPOMETP, phluar, MOABMKHBIN U
HEIOABWXHBINA OJIOK, HAKJIIOHHAS IIJIOCKOCTb;

XapakTepru30BaTh MPUHITUIIBI ACHCTBUSI U3YYEHHBIX MTPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpPOM Ha WX ONUCaHUA (B TOM 4YHUCIE: MOAMIMIHUKHA, YCTPOMCTBO
BOJOIPOBOJIA, TUAPABINYECKUM IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACoC,
apeoMeTp), UCHOJb3YS 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH M HEOOXOIAMMBIE
(u3nyeckue 3aK0Hbl U 3aKOHOMEPHOCTH;,

IPUBOAUTH MPUMEPHI (HAXOIUTh MH(OpMAIMIO O MPUMEpPax) MPaKTHUYECKOTO
UCTIOJIb30BaHUSl (PU3NYECKUX 3HAHWU B TMOBCEIHEBHOM XHU3HU IJs OOecreueHus
0€30MacHOCTH Mpu OOpalleHUH ¢ NpudopaMu M TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAHEHHUS 3/I0pOBb U COOJIIOJEHUS HOPM DSKOJIOTMYECKOTO IIOBEIEHUS B
OKpYXaroUIEH Cpee;

OCYUIECTBJISITH OTOOP UCTOYHUKOB MH(popMalnK B IHTEpHETE B COOTBETCTBUH
C 3aJaHHBIM IOWCKOBBIM 3alpOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAHUA U IIyTEM
CpPaBHEHUSl PAa3IUYHBIX HCTOYHUKOB BBIIEIATHh HH(OpMALUIO, KOTOpas SBISETCS
MPOTUBOPEUYUBOM MM MOKET ObITh HETOCTOBEPHOM;

UCIIOJI30BaTh MpPHU BBIIOJIHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-MOMYJSPHYIO
IUTEepaTypy (PU3MUECKOro COJEp)KaHus, CIPABOYHBIE MaTE€pUANIbl, PECYPChl CETH
NurepHer, BnageTh mNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHuUs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE
2—-3 WCTOYHMKOB MHGPOpMAIMK (PU3NIECKOTO COJIEpPKaHUsS, B TOM YUCIE MyOIMYHO
7eN1aTh KpaTKue COOOIIEHUs O pe3yJsibTaTaX MPOEKTOB WM Y4€OHBIX MCCIIEIOBaHMM,
IIPY 3TOM TPAaMOTHO MCIIOJIb30BATh U3YUEHHBIN OHATHITHBIN anmapat Kypca GU3uku,
CONPOBOKJIaTh BBICTYIUICHUE MPE3CHTALNEM;

IpU  BBINOJHEHWHU YYEOHBIX TIPOEKTOB M UCCJIEJIOBAHUNA pacCHpeAessTh
00S3aHHOCTH B TpYIE€ B COOTBETCTBUU C IMOCTAaBJIECHHBIMHU 3a/ladyaMu, CIEAUTH 3a
BBINIOJIHEHUEM IUJIaHa JeHCTBUM, aJE€KBaTHO OLEHMBAThb COOCTBEHHBIM BKIJIAJ B
JEATEIbHOCTh TPYIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJACHCTBUE, YUUTHIBAsS
MHEHHE OKPYKAIOIIUX.

K koniy obyuenus B 8 kiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUI:

UCIIONB30BaTh IOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTALTMIECKHE U aMOp(HBIE



T€Na, HACHIIIEHHBIA W HEHACHIIICHHBIM map, BIAXHOCTh BO3/AyXa, TEMIIEparTypa,
BHYTPEHHSISI SHEPrUs, TEIJIOBOM JBHUTATENb, JIIEMEHTAPHBIN AJIEKTPUUECKUIN 3aps,
AIEKTPUUECKOE I0JI€, TPOBOJHUKH U JUIIEKTPUKH, TIOCTOSTHHBIN 3JEKTPUUECKUHN TOK,
MarHUTHOE M0JIE;

paznuyaTh SBJIEHUS (TEIUIOBOE pACIIMpPEHUE M CKaTuhe, TeIulonepeaaya,
TEIJIOBOE€  pPAaBHOBECHE, CMayuMBaHUE, KaNWUISIPHBIE  SBJICHHS, HCHApEHUE,
KOHJIEHCAIusl,  IUIABJIEHWe,  KpUcCTamu3ainus  (OTBEplEBaHHUE),  KUIICHHE,
Temionepeaaya (TEIIONPOBOIHOCTh, KOHBEKIIMS, W3JIYYEHHUE), DJICKTPU3ALMS Tel,
B3aMMO/JICUCTBUE 3aPSAJ0B, EUCTBUSA JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHCTBUE MArHUTOB, JIEMCTBHE MArHUTHOIO IOJSI Ha MPOBOJHUK C TOKOM,
AJEKTPOMArHWTHAsI UHAYKIIUS) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, ICMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3HUECKUX SBJICHUA B OKPY)KAIOIIEM
MHUpE, B TOM uuciie (U3UYECKUE SBJICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSKEHUE U
KaNWUIApHBIE SIBIICHUS B TMPUPOAE, KPHUCTAUIBI B mOpupoie, uzinydenue ColHIIA,
3aMep3aHue BOJOEMOB, MOpPCKHE OpHU3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUYECKUE SABJICHUS B arMmocdepe, OdJIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE MoJje 3eMJid, JApeid MOJIIOCOB, POJIb MATHUTHOTO MOJS IS JKM3HU Ha
3emiie, MOJSIPHOE CUSTHUE, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B yUeOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3UUECKUX SBJICHUM;

OMKUCHIBATh WU3YyUYCHHBIE CBOMCTBA TEN U (PU3NUECKUE SBJICHUS, HCHOJIb3Ys
dbu3uYecKre BEJIMUUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIrusi, KOJIMUYECTBO TEIUIOTHI,
yAenbHas TEITOEMKOCTh BEIIECTBA, yAC/IbHAS TEIJIOTA IJIABJICHHUS, YeIbHasl TeIUI0Ta
napooOpa3oBaHus, yJedbHas TEIJIOTa CrOPaHUs TOTUIMBA, KOAPOUIIMEHT MOJIE3HOTO
NEeUCTBUSl TETJIOBOM MAaIllMHbBI, OTHOCUTEIbHAS BJIAXXHOCTh BO3/lyXa, JIEKTPUUECKUI
3apsii, CWJIa TOKa, SJEKTPUYECKOE HaIpsHKEHHE, COMPOTUBIICHHE TMPOBOJIHUKA,
yJIeNTbHOE COMMPOTUBIICHHUE BEIIECTBA, pa00Ta M MOIIHOCTD AJIEKTPUUECKOTO TOKA), TIPH
OMHMCAHUHM TMPABWIBHO TPAKTOBATh (M3MUECKUN CMBICI HUCIOJIb3YEMBIX BEIWYHH,
0003HaYEHUS U €AUHUIIBI PU3NUECKUX BEJIMYMH, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIIINE
TaHHYI0 (U3UYECKYI0 BEIUYMHY C JIPYTUMU BEJIMYMHAMHU, CTPOUTH Trpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBJICHUS U MPOIIECChI, UCTIONb3YS
OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUYECKON TEOPUM CTPOEHHUS BEILECTBA,
MPUHLNN CYNEPIO3UIMK T0JIel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsaa, 3akoH OMa jJis ydactka uenu, 3akoH [[koyns—J/IeHna, 3aKkoH coXpaHeHUs
SHEPIruM, MPU ATOM JaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3aMKCHIBATh €r0
MaTeMaTH4YECKOE BhIPAXKEHUE;

OOBSICHATH (PU3MUECKHE MPOIECCH U CBOMCTBA TEJI, B TOM UUCJIC U B KOHTEKCTE
CUTyallud  TPAKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIIBISATH  NPUYUMHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYECKUX MIAroB ¢ OMopor Ha 1—
2 W3YyYCHHBIX CBOWCTBA (PU3MYECKUX SBICHUM, (PUINUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;



pemarh pacuéTHbIE 3aauu B 2—3 NMEHCTBUS, UCTIOIB3Ys 3aKOHBI U (POPMYIIHI,
CBA3BIBAIOIME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBHUS 3aJauu
3aMKUChIBaTh KPATKOE yCIOBUE, BBISBISATH HEJIOCTATOK JAHHBIX ISl pEUICHUS 3aauH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJI €€ PEIICHHS], TPOBOJUTH PACUETHI
U CpaBHUBATh IMOJy4YEHHOE 3HaYeHUE (U3MYECKOM BEJIMYMHBI C W3BECTHBIMU
JTaHHBIMU;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh IPHU MOMOIIU (HU3HUECKUX
METOJIOB, UCIIOJB3Yys  OINHUCAHUE  MCCJICAOBAHUSA, BBIICTSATH  MPOBEPIEMOE
MIPEANOJIOKEHNE, OICHUBATh MPABWIBHOCTh TMOPSAKA TPOBEICHUS WCCIICIOBAHUSA,
JIeaTh BBIBOIBI;

MIPOBOJIUTH OMBITHI 1O HAOMIOACHHUIO (DM3MYCCKUX SBICHUA WU (U3UICCKUX
CBOWMCTB TeJl (KalWJUIIPHBIE SIBJICHUSI, 3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro 00bEma,
TEeMITepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U HATPEBAHUS TIPU H3TYUCHUH OT I[BETA
U3Tydarome (MOTrJIOMaroIIei) MOBEPXHOCTU, CKOPOCTh MCHApEeHUs BOJBI OT
TEMI