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[TOACHUTEJIbHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYAlOIIMXCS W OPTaHU3alMI0 H3YyYeHUs
bu3MKKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke y4uTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOyYEHHs], a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX NMPEAMETOB HA ypPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no usuke ycraHaBIMBAET pacupeieiieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOrO COACpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpamMmma mo @usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpamMmbl 0 y4eOHOMY HPEIMETY.

®du3urka SIBISIETCS CHCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBJICHU,
M3y4aeMbIX XUMHEHN, OUoIoTuen, actTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpA, MPEIOCTABISIET HauOoyee sSCHbIe
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAHMsS, TO €CTh CIoco0a MOoJydeHus
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE MpeJroyiaraeT OBJIAJEHUE
CIIEIYIOIMMU KOMIETEHTHOCTAMHM, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

—  HAYYHO OOBSCHATH SBIICHHUS,

—  OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEOBAHMUS;

—  UHTEpHpPEeTUpOBaATh JAHHBIE U MCIOJIb30BAaTh HAy4YHBIE JOKA3aTEIbCTBA JJIS
MOJIy4€HUS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mpenvera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHuzanusx Poccuiickoit ®eneparuu, peaan3yronmx



OCHOBHBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).

Henan nzyyenus Gpuankm:

— npuoOpeTeHne UHTepeca U CTPEMIICHU 00YyYaroIUXCs K HAYYHOMY H3y4YEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

— pa3BUTHE NPEACTABICHUA O HAYYHOM METOJIe IMO3HaHUs U (QopMUpOBaHUE
MCCJIEI0OBATENBLCKOIO0 OTHOIIECHHS K OKPYKAIOIUM SIBJICHUSM;

— (dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ylibTara HM3y4eHHUs OCHOB
CTPOCHHSI MaTepUH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

— (opmupoBaHue mnpeAcTaBICHUH O poiau (U3UMKK JUIST Pa3BUTHUS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

— pa3BUTHE NPEJCTABICHUNA O BO3MOXKHBIX chepax Oyaymed mpodeccCuoHaIbHON
NEesATEIbHOCTH, CBSI3aHHOM C (PU3HMKOM, MOATOTOBKA K JlajJbHEHIIIEMY O0YUYEHUIO B
3TOM HAIPABJICHUH.

JlocTmkeHue 3TUX Iesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

— NpUoOpeTeHrEe 3HAHUN O JIUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSIX;

— NpuOOpETeHHE YMEHUUM OMHUCHIBATH W OOBACHATH (PU3MYECKUE SIBICHUS C
UCITOJIb30BAaHUEM TOJIYYCHHBIX 3HAHUN;

— OCBOEHHE METOJI0B PEIICHHS TPOCTENIINX PACUETHBIX 3a7a4 C UCIIOJIb30BAaHUEM
duznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

— pa3BUTHE YMEHHUM HaOII0JaTh NPUPOJHBIE SIBICHUS M BBINOJIHITH OIBITHI,
J1abopaTopHble paboThl U HIKCIIEPUMEHTAIbHBIE HCCIIEIOBAHUS C UCTIOIb30BAaHUEM
U3MEPUTENBHBIX TPUOOPOB;

— OCBO€HUE TMpUEMOB paboThl ¢ uHpopmanuend (HUINYECKOTO COACpPIKAHUSA,
BKJIIOYAsi MH(OpPMALMIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHAIU3 H
KPUTHUECKOE OlIEHWBaHKE HH(POpMaLUY;

— 3HAaKOMCTBO €O cdepamMu NpoPecCHOHATBHON NEeATENbHOCTH, CBSI3aHHBIMH C
(GU3UKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHHSX
(bu3MUeCcKO HAyKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).



COJAEPKAHUE OBYYEHUA

7 KIIACC

Pasznen 1. ®u3uka u e€ posib B NO3HAHUM OKPY’KaIOLIEro Mupa

@usnka — Hayka o mnpupone. fABieHus npupoapl. PUZHYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuU3nyecKue
npudopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTecTBeHHO-HAy4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C MOMOIIbI0 MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPsl U MPOLEAypa NMPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTO MPHOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATypPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, yeM OoJibllie BhICOTA
IyCKa.

Paszgea 2. IlepBoHayaibHbIe CBEICHUA O CTPOCHUM BeLIECTBA

Crpoenue BemlecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JBmkenne yactul BemecTBa. CBfA3b CKOPOCTHM JABWKEHHMS YacTHL C
temnepaTtypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmomelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Jemoncmpayuu

1. HaGnronenue OpoyHOBCKOTO ABUKEHHUS.

2. HaGmonenue nuddyzuu.

3. HabGmonenue — sBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadmuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM JBHXKEHHHU. Pacuér myTtu u
BPEMEHU JIBUKCHUSL.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
M3MEHEHHSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TITOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANIPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOmercTByromas cuwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPIUU.
4. HaOmroneHve n3aMeHeHUs! CKOPOCTH MTPHU B3aUMOJICHCTBUH TET.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEJL.
6. Crno)xeHue cuJjl, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBXKEHHUS OpycKa WM IapuKa o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MIPUIIOKEHHOM CHUITBI.



5. OnbITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKUAKOCTEH U ra30B

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlicHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJeHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocraTtmyeckuit
napanokc. Coobuaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue arMochepHOTro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBue XKUIAKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuuecknii mpecc.

[IposiBienue necTBusl aTMOCPEPHOTO JABICHUS.

3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TUIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YciioBueE IUIaBaHus Tell: IIaBaHUE WM IOTPY>KEHHUE TE B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnwie pabomul u onvimol

1. HccnepoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00hEMA MOTPYKEHHOHN B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa UM KOHCTPYUPOBAHHE JIOAKH H
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

o Uk w NP
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Paszgea 5. PabGora u MOIIHOCTB. JHeprus
Mexanudeckast pabota. MOITHOCTb.



[IpocTthie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [IpumeHeHue npaBusiia paBHOBECHs phluara kK 0JI0Ky. «30J10To€
npaBuio» Mexanuku. KIIJ[ mpocteix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U
TEXHUKE.
Mexanuueckass »Heprusi. KuHeTrnueckas M NOTEHIHUAIbHAs 3HEPIHUS.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.
Hemoncmpayuu
1. IIpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomul u onvimoul
1. Omnpexenenue pabOTHI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 10
TOPU30HTAJIbHOU IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakKJIIOHHOM IIJIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPI M.

8 KJIACC

Paspnen 6. TenuioBbie sIBJICHUA

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KHHETUYECKOH TEOPUU  CTPOCHMS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. ONBITHI, NTOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHHU.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHHUM BeIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOXKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU.
CmaunBaHNE U KallWUISIPHBIE SIBJIICHUS. TEIIOBOE pACIIMPEHNE U CIKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. BHyTpenHsisi sHeprus. CnocoObl W3MEHEHHsT BHYTPEHHEH BSHepruu:
TeIUIonepeaya U CoBeplieHne padoThl. Buabl Temionepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3IIyYCHUE.

KonuuecTBo TemnoTsl. YenbHas TEMIOEMKOCTh BeLIECTBA. TeniaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEpACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJelIbHAs TEIJIOTa IUIABJICHUSI.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMOoc(epHOTo
JTaBJICHHS.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TernoBbix apurareneit KIIJ[ temmoBoro nBurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.



3aKOH COXpaHEHUS U MPEBPAILCHHS YHEPTUH B TEIIJIOBBIX MPOIECCaX.
Jemoncmpayuu

1.

2
3
4.,
5

L ® N o

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

Hab6mronenune nuddysun.

HaOnroienue siBeHUi cMauMBaHUs M KaMWIISIPHBIX SIBJICHUN.
Habnrofgenue TemioBoro pacuvupeHus Teml.

W3meHenue naBieHUs Ta3a IpU U3MEHEHHH 00bEMa M HArpeBaHWM HIIU
OXJIAXKCHUU.

[IpaBuiia u3MepeHus TeMIEPaTyphl.

Buae! Tenmonepenayu.

OxJaxJieHue Ipyu COBEPIICHUHN PadOTHI.

HarpeBanue npu coBepiieHU pabOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xurnenus.

. Habmroienue nocTostHCTBa TeMIEpaTyphl MPU TIaBICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKECHHUS.
OnBITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnpIThl O HAOIIOJIEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue gaBiIeHUs BO3yXa B OAJIOHE HITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHs BHYTPEHHEH OSHEpPruu Tejla B pe3yJibTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

HccnenoBanue sBJICHHUS TEIJIOOOMEHA TPH CMEIIMBAHWHM XOJIOAHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METATUITMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOTHI MUIABICHUS JIbJA.



Paznen 7. daekTpruyeckue 1 MATHUTHBIE SIBJICHUSI

Onexktpuzanusi Tea. JBa poja 3iIeKTpUYEeCKuX 3apsnoB. BzaumopelcTBue
3apspKeHHBIX  Tenl. 3akoH KymoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJIUYUHBI 3aPSJI0B U PACCTOSIHUS MEXKIY TEJIaMM ).

OnekTpudeckoe mnoje. Hanpspk€HHOCTH snekTpudeckoro mofs. [lpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAaYeCTBEHHOM YPOBHE).

Hocutenu saeKTpuyecKux 3apsoB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Crpoenue aroma. [IpoBOOHHMKM W JUANEKTPUKU. 3aKOH  COXpAHEHUS
AIEKTPUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA 2JIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUCCKHUI TOK B KUIKOCTSIX M razax.

Onekrpudeckass menb. Cuima  TOKa.  DJEKTPUYECKOE  HAIPSKECHHE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
Iutd yuactka nend. [locnenoBarenbHoe 1 mapajuieIbHOE COSIMHEHUE TTPOBOIHUKOB.

PaGora u MOIIHOCTH 3JIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DIeKTPUYECKUE 1IETH U TTOTPEOUTENH dIEKTPpUUECKOi 3Heprun B ObITy. KopoTkoe
3aMBbIKAHUE.

[TocTosiHHBIE MarHUTHL. B3anMoieiicTBHE TOCTOSTHHBIX MarHUTOB. MarHUTHOE
noje. MaruutHoe moJsie 3eMJIM M €ro 3HadyeHue s Ku3HU Ha 3emuie. OnbIT
Opcrena. MaroHuTHOE MoJI€ AIEKTPUYECKOro Toka. [IpuMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSAHHOTO TOKa. Mcrmonb30BaHWE DJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu
DJekTpu3anus Ted.

JIBa posia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICHCTBUE 3aPSXKECHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DJIEKTPOCTATUYECKAS UHAYKIIUSL.

3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJI0B.

[TpOoBOJHUKH W TUDJICKTPUKH.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M CTOYHMKH TTOCTOSSHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

10. DIEKTPUUECKUN TOK B JKUIKOCTH.

11. ['a30BbIii pa3ps.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3MepeHue cuiibl TOKa aMIIEPMETPOM.

N3MepeHune 2eKTPpUYECKOTO HAIPSIKEHUST BOJIbTMETPOM.

PeocTaTt 1 Mara3ud COnpOTUBIICHUH.

BzaumMopaeiicTBue TOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOJIOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX OJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT Dpcrena.

MarnuTtHoe 1oje Toka. DJIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiThl Dapajes.

3aBUCMMOCTh HAIPaBJIICHUS HWHAYKIHOHHOTO TOKAa OT YCIOBUH €T0
BO3HUKHOBEHUS.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol

1.

o v &~ W

10.
11.

12.

13.
14.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TeN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTIADJICKTPUKHU.

CoOopka u nmpoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.
N3Mepenue u peryampoBaHue CHIIbI TOKA.

N3Mepenue u peryampoBaHUE HAMIPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WIYLIETO 4YE€pPE3 PE3UCTOP, OT
COIIPOTHUBJICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPHUPYIOILINE 3aBUCHUMOCTh BJICKTPUYECKOTO
CONPOTHUBJICHUS TMPOBOJHUKA OT €ro JIWHBI, IUIOMIAJA MONEPEYHOTO
CEUCHHUS U MaTepuarna.

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCJIMHECHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBwia il CWIbl TOKA MpPU TapaJJICTIbHOM COCIMHEHUM
pE3UCTOPOB.

OmnpeneneHue padboOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpenesnieHue MOIIMHOCTH  AJIEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, UAYIIETO YE€PE3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Omnpenenenue KIIJI HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTOCTOSIHHBIX MarHUTOB.



15. I3ydeHne MarHuTHOTO I0JIsL TOCTOSIHHBIX MArHUTOB IIPU UX 00bEIMHEHUU
Y PA3ACIICHUN.

16. MccnenoBanue NEUCTBUS SJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.

17. ONBITBL, JIE€MOHCTPUPYIOIIKME 3aBHCUMOCTb CHJIbl  B3aHMMOJEHCTBHUS
KATYILIKHU C TOKOM U MAarHUTA OT CUJIbI TOKA W HAIIPABJICHUSI TOKA B KaTYIIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCIICIOBAHUE W3MEHCHWM 3HAYEHWS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUSA

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABMXKEHHUsS. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMmepHOe npsiMonHENHOE ABHKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJa IPpU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepBebiit 3ak0oH HproToHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyuHLMT CyNEepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHONl TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbe tena. I3mMeHeHne ummyiibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMSI
uMIyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora M MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas 3Heprus Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPTUs CxKaToW NpyKUHbl. Kunetnueckas
sHeprusi. Teopema 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

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

HabntoieHne MexaHn4ecKoro ABM)KEHHUS Tejla OTHOCUTENIBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHME TyTell M TPAEKTOpPUW JIBUJKEHUS OJHOIO U TOrO K€ Teja
OTHOCHUTENFHO Pa3HBIX TeNl OTCUETA.

H3mepenne cKopocTy U YCKOPEHHUSI IPSIMOITMHEHHOTO JBUKCHHUS.
HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUSI.

Habmroienue 1BU»KeHUs Tea 10 OKPYKHOCTH.

Habmoienne MexaHn4eckux sIBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HEro
CHJIBI.

Habmtoienue paBeHCcTBa CHIT TIPH B3aUMOJICHCTBUU TEII.

H3meHeHune Beca Tena npy yCKOPEHHOM JBUYKCHHU.

[lepenaya nMitysbca npyu B3aUMOJCHCTBUM TE.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHue UMITYJIbCa IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHre UMITYJIbCa TIPU a0COTIOTHO YIPYTrOM B3aUMOICHCTBHUH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPTHH MPU JABHKEHUU TeJla o1 JeHCTBUEM
PYKHHBI.

Jlabopamopnwie pabomel u onvimol

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JabHEHUIETO0 PaBHOMEPHOTO
JIBKEHUS [IAPUKA VI TETIEHKKU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IMPH PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAa4aJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue korhGuiieHTa TPEHUST CKOIbKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



9. Ompenenenue pabOTbI CUIIbI TPEHUS ITPU PABHOMEPHOM JABM>KEHUU TeEJIa 110
TOPU30HTAIBHON ITOBEPXHOCTH.
10. Onpenenenue pabOTBl CUJBI  YNPYrOCTH TMpU  HOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUKHOIO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
Pa3znen 9. Mexannueckune KoJ1e0aHUS W BOJHBI
KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJI€OaHUil: Iepro,
4acToTa, aMIUINTyAa. MareMaTnyecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUu MpH KOJIeOATETbHOM JIBH)KECHHH.
3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONEpEeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.
3Byk. I'poMKOCTh 3BykKa U BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.
Jemoncmpayuu
1. HaOmronenue konebGaHUil Tesl MOA JNEHUCTBUEM CHIIBI TSKECTH M CHIIBI
YIOPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTBHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopnwie pabomel u onvimoul
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHMH MaTeMaTUYeCKOTo
MasTHHKA.
2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHKA.
3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojna  KojeOaHui
NPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L e

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHbBIE BOJHbBI



DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTpOMarHuTHele  BOJIHBL.  (CBoMCTBa
ANEKTPOMArHuTHbIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOWMCTBa
CBETa.

Jemoncmpayuu

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnwie pabomul u onvimoul

1. M3yueHue CBOWICTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHJIBHOIO

tenedoHa.

Pasznen 11. CBeToBbI€ SIBJICHUA

JlyueBas  mogmenr  cBera.  Mcrounumkm — cBera.  [IpsmosmmHenHOe
pactpoctpanenue csera. 3atMenust Connna u Jlynsl. Otpaxenune ceera. [limockoe
3epKaJIo. 3aKOH OTPAKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH npeslomyeHUs cBera. llomHOe BHYTpeHHee
OTpakeHue cBeTa. VCIoNb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaXKCHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xopa nyuen B inH3e. OnTudeckas cucrema poToarmapaTta, MUKpOCKOIa
u Teseckomna. ['1a3 kak ontuyeckas cucreMa. biim3opyKkoCTs U 1adbHO30PKOCTb.

Paznoxxenune Oenoro cBera B crnekTp. Omnbitel HptoTona. CroxeHnue
CHEKTpalbHBIX IBETOB. Jlucepcust cBeTa.

Hemoncmpauuu
[IpssmonMHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tosryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomnenue ceera.

OnTuuecKknii CBETOBO.

Xox nydeit B coOuparorei JIMHse.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Mopenp riasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lonmyuenue Genoro cBera Npu CIOKEHUH CBETA Pa3HBIX IIBETOB.
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Jlabopamopnsie pabomel u onvimol



1. HMccnepgoBaHue 3aBUCUMOCTHM yTIila OTPAKEHHsI CBETOBOTO Jiyda OT YIUIA
NaJCHUS.

2. M3ydeHue xapakTepUCTUK U300pakeHUs IpeaMeTa B INIOCKOM 3epKalle.

3. HccnenoBaHue 3aBUCHMOCTH yIUIA MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
NaJ€HUS HA TPAHULIE «BO3yX—CTEKIIOM.

4. IlomydeHne n300paxeHU ¢ TOMOIIbIO COOMPAIOLIEH JINH3HI.
Omnpenenenne GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHJIBI cOOMparouiei
JIMH3BL.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUM uepe3
[[BETOBBIE (PUIIBTPHI.

Pa3gen 12. KBaHTOBBIE SIBJICHUSA

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u NMoromeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- u raMma-uznydeHusi. CTpoeHHue aTOMHOTO
anpa. HykionHas Moaenbs aromHoro sapa. Msoronel. PannoaktrBHBIE
npespaiueHus. [lepuon nomypacnaza aTOMHBIX sIEP.

SnepHple peaknuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
DHeprus CBsA3UM aTOMHBIX sAnep. CBsA3p Macchl M dHEpruM. Peakiuu cuHTE3a U
nenenus saep. Mcrounnku saeprun ConHa v 3BE37.

AnepHas »Hepreruka. J[eMCTBUS pagUOAKTUBHBIX HW3JIyYEHHM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpayuu

1. CHexTpsl U3Iy4eHUS U HOTJIOLIEHUS.

2. CnexkTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. HabOmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaOmroneHue CIIOMHBIX U IMHEHYAThIX CIEKTPOB U3ITyUYEHUSI.

2. HMccnenoBaHue TpPEKOB: M3MEPEHHUE DHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepeHnue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO0-00001AOIIMIT MOYTb

[ToBTOpUTENHEHO-0000IIAIONIMI MOAYJIh TIPEIHA3HAYEH ISl CUCTEMATU3ALNU
1 000011IEHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
IpU U3YYEHUM BCEro Kypca (PU3MKH, a TakkKe JJIsl MOATOTOBKM K OCHOBHOMY



roCyapCTBEHHOMY 3K3aMEHY MO (U3MKE NIl 00Yy4arolUXcs, BHIOPABIIMX 3TOT
y4eOHBIN NpeIMeET.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTIeUnBACTCS AOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, GHopMHUpYETCsS
€CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHHS, TPUMEHSA IMOJYYEHHbIC 3HAHWS, pelmaTh 3aJadyd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMIIHATBHO IEITEILHOCTHBIN XapaKTEP JAHHOTO pa3eia pealu3yeTcs 3a
C4€T TOTO, 4TO OOYYAIOIIMECS BHIMOIHAIOT 3aaHUs], B KOTOPBIX UM IpeJiaracTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSICHATH
(dbu3nyeckue SBICHUS B OKPYKAIOLIEH MPUPOJIC U MIOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAyUYHbIE METObI UCCIEIOBAHUS (PU3NUECKUX SIBJICHUN, B TOM

YyucIie 115 IPOBEPKU THIIOTE3 U MOJIYYEHUS! TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAay4YHBIE OCHOBBI HambOOJee BaXXHBIX JTOCTIKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, MPAKTUYECKOTO UCIIOIb30BaHUS PA3IMYHbIX UCTOYHUKOB
SHEPrMHd HA OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHCHUS BCEX M3BECTHBIX BUJIOB
SHEPIHUH.



IVIAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI' PAMMBI

N3ydenue (u3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO
Ha JOCTHMKCHHE JINYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs
y oOyuatoierocsi 6yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3ylbTaThl B
YacTH:
1) naTpMOTHYECKOr0 BOCTIMTAHUSA:
— TIPOSIBJIEHUE MHTEpPECa K MUCTOPHUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
duznyecKoil HayKu;
— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;
2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
— FOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYXKJ€HHWU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKUX NPOOJIEM, CBSA3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JIOCTHKEHHM
du3uKy;
— OCO3HAaHHE BAXKHOCTH MOPAIbHO--3TUYECKUX IPUHIMUIOB B JEATEIBHOCTH
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMS
— BOCIIPUSATUE AICTETHUYECKUX KadyecTB (PU3MUECKOM HAyKH: €€ TapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NO3HAHUS:
— OCO3HaHHE LICHHOCTU (PU3NYECKOM HayKH KaK MOILHOIO MHCTPYMEHTa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTUM, BaXKHENIIEH COCTABIIAIOILIECH KYIbTYPHI;
— Ppa3BUTHME HAyYHOW JIOOO3HATENBHOCTH, HWHTEpeca K HCCIEeI0BaTENbCKON
NEeSATENbHOCTH;
5) gopmupoBaHusi KyJbTYPbI 310POBbSI M IMOIIUOHAJIBHOT0 0JIATONOIyYHSA:
— OCO3HaHME LIEHHOCTH Oe3omacHoro oOpa3a JKM3HHU B COBPEMEHHOM
TEXHOJOTUYECKOM MHpE, BaXXKHOCTHM TNpaBWiI O€30MACHOIO TIOBEJICHUA Ha
TpaHCHOPTE, Ha JOpPOrax, € 3JIEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHUEM B
JOMATHUX YCIIOBUSIX;
— c(hopMuUPOBAHHOCTH HaBBIKA pEPIICKCUU, PU3HAHUE CBOETO MpaBa Ha OMIMOKY 1
TaKOIo K€ MpaBa y APYyroro 4ejJoBeKa;
6) TPy10BOI0 BOCIIMTAHMS:
— AaKTHMBHOE Yy4YacTH€ B pEIICHHH MPAKTUYECKUX 3aj]ady (B pamMKax CEMbH,
o0pa3oBaTenbHON OpraHu3allii, ropojia, Kpasi) TEeXHOJOTHUUECKOW M COIUATbHOU
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHU;
— MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Npodeccuid, CBI3aHHBIX C (PU3UKOM;



7) 3K0JIOTHYe€CKOr0o BOCIIUTAHUSA

— OpHUEHTAIUs Ha MpUMEeHEHNEe (GU3NUECKUX 3HAHUM JIJIs1 PEIICHUS 3a/1ad B 00JIaCTH
OKpY’KalolEel Ccpellbl, IUIAaHUPOBAHUS TMOCTYNKOB U OLEHKH HX BO3MOKHBIX
MOCJIEACTBUM JIJIsl OKPYKAIOIIEH CPEeIbl;

— OCO3HaHUE TJ00aIbHOTO XapakTepa SKOJIOTHYECKUX MpoOJIeM U IMyTeH HX
pelieHus;

8) ajanTanum K N3MEHSAIONIUMCS YCJIOBUAM COIUAJIbHOM ¥ IPUPOJTHOI Cpeabl:
— MOTPEOHOCTh BO B3aUMOJCHCTBUY NP BBHIMOJTHEHUU UCCICIOBAaHUN U TIPOSKTOB
(bu3UYECKON HAMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUAM JPYTHUX;

— TIOBBIIIIEHWE YPOBHS CBOEW KOMIIETEHTHOCTH dYepe3 IPaKTHYECKYIO
JIeSITEIHOCTD;

— MOTPEOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUMU, B TOM uucie GOpPMYyJIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

— OCO3HaHue JIe(PUIUTOB COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEU B 00JIaCTH
busuKy;

— IJTAHUPOBAHHUE CBOETO PA3BUTUS B IPHOOPETCHUHN HOBBIX (PU3MUECKUX 3HAHUM;
— CTpPEMJICHUE AHAIM3UPOBATh W BBISBIISITH B3AMMOCBSI3U MPHUPOJIbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

— OIICHKA CBOUX JICHCTBUI C YUETOM BIIUSHHUS HA OKPYKAIOITYIO CPEY, BO3MOKHBIX
rJ100aJIbHBIX IIOCIIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBOeHUs MpOTrpaMMEI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEIbHBIE YHUBEPCAIbHBIC YUeOHbIE ACHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble JJornyeckune AelcTBUA:

— BBIABJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN O0BEKTOB (SIBJIICHUN);

— YCTaHaBJIMBATh CYIIECTBEHHBIM TMPU3HAK KiIacCU(UKAIMKM, OCHOBAHUS st
0000IIIeHNS U CpaBHEHUS,

— BBISBIIATh 3aKOHOMEPHOCTH M IIPOTHUBOPEYMS B paccMaTpHBaeMBIX (akTax,
JAHHBIX ¥ HAOIIOJACHUSIX, OTHOCSIIUXCS K (PU3HMUESCKUM SIBICHUSM;

— BBISABJIATH IPUIUHHO--CJICICTBEHHBIC CBS3U MPU U3YICHUHN (PU3NUECKUX SBICHUN
Y TIPOLIECCOB, AEaTh BBIBOAbI C HCIIOJIB30BAHUEM JETYKTUBHBIX U UHAYKTUBHBIX
YMO3aKIIOUE€HHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (DM3UYECKUX BEJIMUUH;



— CaMOCTOSITEILHO BBIOMpaTh CHOCOO pelleHus yuyeOHOM (u3nueckol 3amauu
(cpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHHUs], BRIOOp HarbOoee MOIX0ISIIEro ¢
y4€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:

— UCIIOJIb30BATh BOMPOCHI KaK HCCIEA0BATEIbCKUI HHCTPYMEHT TTO3HAHMS;

— MPOBOJUTH MO CAaMOCTOSITENIBHO COCTaBICHHOMY IUIaHY OIBIT, HECIOXHBIN
bU3UYECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHNE (PH3NICCKOTO SBIICHUS;

— OLIEHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIIHIO, TTOJYYCHHYIO B
XO0/I€ UCCJIeIOBAHUS UITU IKCIIEPUMEHTA;

— CaMOCTOSITENBbHO (QOPMYIHPOBATH OOOOIIEHUS W BBIBOJABI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOEHUS, OTbITA, HCCIIEIOBAHUS;

— TPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a
TaK)X€ BBIABUTATh TMPEIAINONOKCHUS 00 WX PAa3BUTUA B HOBBIX YCIOBUAX H
KOHTEKCTaXx.

Pabora c nndopmanueii:

— MPUMEHSTH Pa3JINYHbIE METO/Ibl, UHCTPYMEHTHI U 3aIPOCHI IIPH MIOUCKE U 0TOOpE
uHOpPMAIIMU WM JIaHHBIX C YYETOM MPEAJIOKEHHOW Y4eOHOU (U3HUecKoit
3a/a4H;

— aHAIM3UPOBATh, CHCTEMATHU3UPOBAaTh W HMHTEPIPETUPOBATh HHGOPMAIIHIO
Pa3TUYHBIX BUIOB B (POPM IIPEICTABIICHHUS,

— CaMOCTOSITEJIbHO BHIOMPATh ONTUMANIbHYIO (JOpMY TIpeCTaBIeHUS HH(pOpMaIuu
U WUTIOCTPUPOBATH PEIllaeMble 33Ja4d HECIOXKHBIMH CXEMaMU, JuarpaMMamH,
MHOU rpadMKoi U UX KOMOMHALIMSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

— B X0JIe 00CYXIeHUsI yueOHOTro MaTepurana, pe3yJbTaToB Ja00paTOPHBIX padoT U
IIPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAEMOM TEMbI U BHICKA3bIBATh
Ujieu, HalleJICHHbIC Ha PEIICHUE 3a7a4i M TOJAJIepKaHue OJIarokKenaTeIbHOCTH
OOIICHUS,

— COITOCTABJIATh CBOM CYXACHHUS C CYXACHUSMHU APYTMX YYaCTHHKOB JIHAJIOTA,
OOHapyXHBaTh PA3IUIHNE U CXOACTBO MO3UIIHIA;

— BBIpaXaTh CBOIO TOUKY 3PCHHSI B YCTHBIX M MUCHhMEHHBIX TEKCTaX;

— MyOMUYHO TIPENCTaBIATh PE3yJbTaThl BBIMOJHEHHOTO (DU3MUECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

— TOHWUMATh W WCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW W WHAWBUIYaTbHOMN
paboThI PU PEIICHUH KOHKPETHON (PU3UIECKOM TPOOIIeMBI;

— NPUHUMATh LEJIM COBMECTHOM JIEATEIIbHOCTH, OPTaHU30BBIBATH JEUCTBUS MO €€
JOCTHKCHHIO: PACTIPEACTATh POJH, OOCYXAaTh TMPOLECCHl €  Pe3ylbTaThl
COBMECTHOM paboThl, 000011aTh MHEHUS HECKOJBKUX JIIOJIEH;



— BBITIIOJIHATH CBOIO HaCThb pa6OTBI, AO0CTUTasd KAYCCTBCHHOI'O pE3YyJIbTaTa 110 CBOEMY
HaIIpaBJICHUIO 1 KOOPAUHHUPYA CBOU I[CﬁCTBPI)I C IPYI'UMH YJICHAMH KOMAaH/bI;

— OOCHUBATh Kad4C€CTBO CBOCTO BKJIala B O6HH/II>1 IMPpOAYKT II0O KPUTCPHAM,
CaMOCTOATCIIEHO C(l)OpMy.TII/IpOBaHHI)IM Y4aCTHUKaMH BSaHMOﬂGﬁCTBHH.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS

Camoopranusanus:

— BBISIBJISITH TIPOOJIEMBI B KM3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIMX IS
petieHust GU3NUYECKUX 3HAHUM;

— OPUEHTUPOBATHCS B PA3NIMUHBIX  MOJAXOJAX  MPUHATHS  pelIeHUH
(MHAMBUAYaTbHOE, IPUHATUE PEUICHUS B TPYIINE, IPUHATUE PEUICHUN TPYIION );

— CaMOCTOSITEILHO COCTABJISITH AJITOPUTM pElIeHUs] PU3NUECKON 3a]]a4M WU TJIaHa
UCCJIEIOBAHUS C YUYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTE,
apryMEHTHPOBATh MpejiaraéMble BapUaHThI PEIICHHUIA;

— JieN1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

— J1aBaTh aJICKBATHYIO OLICHKY CUTYallMU U MpejiaraTh IiaH €€ U3BMEHEHNS,

— OOBSICHATH MPUYUHBI TOCTUKEHUS (HEJOCTUXKEHUS ) PE3YIbTaTOB JACSATEIHHOCTH,
JaBaTh OIIEHKY NPHUOOPETEHHOMY OTIBITY;

— BHOCUTb KOPPEKTHBBI B JEATECIHLHOCTh (B TOM YKCJIE€ B XOJ BBITOJIHEHUS
(bU3UYECKOT0 UCCIEIOBAHUS WM MPOEKTA) Ha OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIIMXCS CUTYyallui, yCTAaHOBJIECHHBIX OLTMOOK, BOSHUKIIUX TPYIHOCTEH;

— OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

— CTaBUTh ce0s HA MECTO APYroro 4ejJoBeKa B XOJE CHOpa WU JUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYroro;

— MpU3HABaTh CBOE MPAaBO HAa OMIMOKY MpU pEIIeHUH (PU3NYECKUX 3a/lady WIA B
YTBEPKICHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIty 00ydeHus B 7 KJjacce MpeaMETHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

— WCIIONB30BaTh MOHATUS: (U3UYECKUE W XUMUYECKHUE SBJICHUS, HAOIIOICHHE,
OKCIIEPUMEHT, MOJIe]b, THUIIOTE3a, CAUHUIBI (PHU3NYCCKUX BEIMYHMH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BEIIeCTBa (TBEPAOE, XKHUAKOE, Ta3000pa3Hoe),
MEXaHUYEeCKOE JBMKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJMHEWHOE),
TpPaeKTOpHsI, PAaBHOACUCTBYIOIIAs cuiia, AegopManus (ynpyras,, MIacTUIecKas),
HEBECOMOCTH, COOOLIAIOIINECS COCY/IBL;



— paznuyaTth sBIeHUA (Iud@ys3usi, TEMmIoBOEe MABMKEHUE YaCTHUI[ BEIECTBA,
PaBHOMEPHOE ABUKEHHE, HEPABHOMEPHOE JIBM>)KECHUE, NHEPLINSI, B3aUMOJCHCTBUE
T€Jl, PAaBHOBECUE TBEPABIX TEN C 3aKPEIUIEHHON OCBIO BpallleHHs, INepenada
JaBJICHUS TBEPABIMU TEJIAaMHU, KHUAKOCTAMHU U Ta3zaMu, aTMOc(hEepHOE JaBJICHUE,
IUIaBaHUE TeJ, NPEBPAILICHHS MEXAaHWYECKOM SHEpPruu) I0 OIMCAHUI0 UX
XapaKTEpHbIX CBOMCTB M HAa OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX [TaHHOE
bu3nuecKoe SBICHHUE;

— pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKHUX SIBICHHHM B OKpYXKaloIlem
MHUpPE, B TOM 4Yucie (PU3NYECKUE SBICHUS B MPUPOJE: MPUMEPHI IBHKCHHUS C
Pa3JIMYHBIMHA CKOPOCTSIMM B JKMBOM U HEKMBOM MPUPOJE, TEUCTBUE CUIIBI TPEHHUS
B IIPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOro JABICHUS Ha KMBOW OpraHU3M,
IUIaBaHKUE PbIO, ppIUaru B TeJ€ YeJIOBEKa, IPU ITOM MEPEBOJIUThH MPAKTUUYECKYIO
3a/1a4y B yueOHYI0, BBIJICTISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX
SIBIICHUI;

— ONKCHIBATh W3YYCHHBIE CBOWCTBA TeNl U (UBUYECKUE SIBICHUS, HCIIONb3Ys
¢uznyeckue BeIUYMHBI (Macca, 00bEM, IJIOTHOCTh BELIECTBA, BPEMs, IIyTh,
CKOPOCTb, CPEIHAS CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC TeJa, CHIIA
TpeHUs, JaBlicHue (TBEPAOro Telsa, >KUIKOCTH, Ta3a), BBHITAIKMBAIOIIAS CHUJIA,
MeXaHu4ecKas padoTa, MOIIHOCTD, IJIEYO CHJIbI, MOMEHT CHJIbI, KOA(P(ULIHECHT
IIOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUYECKas U IOTEHLMAaIbHAs 3HEPrus),
OpU ONUCAaHUM MNPABUIBHO TPAKTOBaThb (PU3UYECKUI CMBICH HCIONb3YyEMbIX
BEJIMYMH, WX OOO3HAYEHUS W E€IUHULBI (PU3NYECKUX BEJIMYMH, HAXOAMUTH
GopMysbl, CBS3BIBAIOIIME JaHHYH (PU3MUECKYIO BEJIMYMHY C JIPYyTUMHU
BEJIMUYMHAMU, CTPOUTH TpPaPUKU U3YYEHHBIX 3aBUCHUMOCTEH (U3HUYECKUX
BEJINYUH,;

— XapaKTepHu30BaTh CBOWCTBA Tel, (PU3MUECKUE SBJICHUS U MPOILECCHI, UCIIOIb3YS
MpaBUia CIOKEHHS cuil (BIOJIb OJHOM mpsmoii), 3akoH ['yka, 3axoH Ilackans,
3aKOH ApxuMeJa, MpaBWIO paBHOBecHs pbryara (0JI0Ka), «30JI0TOE TMPaBUIION
MEXaHUKH, 3aKOH COXPAaHEHHs MEXaHWYECKOM OHHEPruu, MNpHU STOM J1aBaTh
CIIOBECHYIO (OPMYJIMpPOBKY 3aKOHa U 3alUChIBaThb €ro MaTeMaTHUYecKOe
BBIPAKEHHUE;

— OOBSCHATH (PU3UUYECKUE SBJICHMS, MPOLECCHl U CBOMCTBA TEJ, B TOM YKCIIC U B
KOHTEKCTE CHUTYyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABISTDH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JOrMYecKHux
miaroB ¢ omnopoil Ha 1-2 U3y4EeHHBIX CBOWCTBA (PU3UUYECKUX SIBICHUH,
(bu3MUEeCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

— pemaTth pacuéTHble 3afauud B 1—2 NEWCTBUS, UCHOJB3Ys 3aKOHBI U (POPMYIIBI,
CBs3bIBatOlIME (M3MUECKUE BEIUMYMHBI: Ha OCHOBE aHalM3a YCIOBHUS 3a/Jaud
3alKChIBaTh KPATKOE yCIOBUE, MOACTABIATH (PU3HMUECKHUE BEIMYMHBI B (DOPMYITBI



U TPOBOAUTH PACUYEThI, HAXOJIUTh CIPABOYHBIE JAHHBIE, HEOOXOAUMBIC IS
pelieHust 3ajady, OICHUBATH PEATUCTUYHOCTh TMOJYyYEHHOM (u3nyeckomn
BEJIUYUHBL;

pacro3HaBaTh MpoOJIeMbl, KOTOPhIE MOXXHO PEIIMTh MPU MOMOIIN (PU3HUECKUX
METOJIOB, B OTMIMCAHUU HCCIIEIOBAHUS BBIJCIATH MPOBEPAEMOE MPEANOIOKEHNE
(rumnoTesy), pa3iuyuaTh U HHTEPIPETUPOBATH MOIYUSHHBIN pe3yabTaT, HAXOIUTh
OILLIMOKU B XOJI€ ONBITA, JIEIAaTh BHIBOJIBI 110 €TI0 PE3YJIbTaTaM;

IPOBOAUTH OMBITHl MO HAOMIOACHHUIO (PU3UYECKUX SBICHUNA WIH (U3HUECKUX
CBOMCTB Tel: (OpPMYyIUPOBATH IMPOBEPSEMBIC MPEANONIOKEHHUS, COOUpaTh
YCTaHOBKY M3 TPEUIOKEHHOTO OOOpYyIOBaHUs, 3alMUCHIBATH XOJ OMNbITa U
bopMyIMpOBaTH BHIBOIBI,

BBINOJHATh NPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHM, MAaccChl Teja, o0bEMa,
CHJIBI U TEMIIEpPaTyphl C MCIOIH30BAaHHUEM aHAJIOTOBBIX U IMU(PPOBBIX MPUOOPOB,
3aKMChIBATh MOKa3aHUs MNpUOOpPOB C YYETOM 3aJaHHOM  aOCONIOTHOM
HOTPEIIHOCTH U3MEPEHMUI;

IPOBOJNUTH HCCIIEOBAHUE 3aBUCHMOCTH OJHOM (DU3MUECKON BEITUYMHBI OT
JPYTOH ¢ UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO
JBUKYIIETOCS Tella OT BPEMEHH JBMKCHHS TeJa, CHUJIBl TPEHUS CKOJIBKEHUS OT
Beca Teja, KayecTBa OOpabOTKM TMOBEPXHOCTEH TEl W HE3aBUCUMOCTH CHJIBI
TPEHUs OT IUIOLIAJM CONPUKOCHOBEHHS TeJl, CHJIbl YIPYTOCTH OT YIJIUHEHHS
IPYKUHBI, BHITAIKUBAIOUIEH CUJIBI OT 00bEMA MOTPYXKEHHOW YacTU Tejla U OT
IUIOTHOCTH JKHMJIKOCTH, €€ HE3aBHUCHUMOCTH OT TUIOTHOCTH TeJa, OT TIIyOWHBI, Ha
KOTOPYIO IOTPYKEHO TEJ0, YCIOBUIA TJIaBaHUs TEJl, yCIOBUI paBHOBECHS pbluara
1 OJIOKOB), y4acCTBOBaTh B IUIAHUPOBAHUU y4e€OHOTO HCCIIEIOBaHUS, COOUPATH
YCTaHOBKY M BBIIIOJIHATH HW3MEPEHMs, CJIeAys NpeUIoKEHHOMY IIJIaHy,
(bukcupoBaTh pe3ysbTaThl MOJTYYEHHONW 3aBUCUMOCTH (PU3NYECKUX BEJIMYHUH B
BUJIC TIPEAJIOKEHHBIX TAaONHIl U TpapuKOB, JENaTh BHIBOJABI MO pe3yabTaTam
UCCJICIOBAHMS,

IPOBOIUTH KOCBEHHbIE M3MEPEHUs (PU3NUECKUX BEJIMYMH (IJIOTHOCTH BELIECTBA
KUJKOCTH W TBEPIOTO Tela, CHJIa TPEHUS CKOJBXKEHMsS, NaBJICHHE BO31yXa,
BBITAJIKMBAIOIIAsl CUJIa, JEHCTBYIOIIAas Ha MOTPYXKEHHOE B KUAKOCTH TeEJO,
KO3 (PUIIMEHT TMOJE3HOr0  JEHUCTBHUSI  HPOCTBIX  MEXAaHU3MOB),  CIEAys
NPEJIOKEHHOW HMHCTPYKIIMHM: TIPH  BBITIOJHEHWH U3MEPEHWH coOuparth
HKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE HCKOMOW BEJIMUMHBI,
COOIO/IaTh TIpaBWJIA TEXHUKH OE€30MacHOCTH mpu padboTe C J1abopaTOpHBIM
0o0opy10BaHUEM;

yKa3bIBaTh MPUHIMUIEI JEHCTBUS TMPUOOPOB M TEXHUYECKHX YCTPOWMCTB: BECHI,
TEPMOMETpP, JAUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMeTp, pblyar,
MOJIBWYKHBIA M HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;



— XapaKkTepU30BaTh MPUHIUIIBI JIEUCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPOH Ha MX OMHUCAHUS (B TOM YHCIIE: TOAMIUITHUKH, YCTPOMCTBO
BOJONIPOBO/IA, THUAPABIMYECKUNA NPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBOU
HACOC, apeoMETp), WCIIONB3yS 3HAHHS O CBOMCTBAX (PU3MUYECKHUX SIBJICHUA H
HE0OXoaMMbIe (HU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH,

— MPUBOAUTH MpPUMEPHI (HAXOAUTh HH(OPMAIMIO O MPHUMEpPax) MPAKTHUYECKOTO
UCIOJIb30BaHUsl (U3UUECKUX 3HAHUM B TOBCEAHEBHOM KU3HU IS 00eCTieueHUs
0€30MacHOCTH MPH OOPAIEHUHN C MPUOOpPaAaMU M TEXHUYECKUMHU YCTPONUCTBAMH,
COXPaHEHHUSl 3J0POBBbS M COOJIIOJICHUST HOPM D3KOJOTHYECKOTO TMOBEACHUSA B
OKpYKaIoLIEH CpeIe;

— OCYILECTBIIATh OTOOP UCTOYHUKOB MH(OpMaluu B IHTEepHETE B COOTBETCTBUH C
3aIaHHBIM TTOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAHUN U IMYyTEM
CpPaBHEHHMS PA3JIMUHBIX UCTOYHUKOB BBIJEIATH HHGOPMAIIHIO, KOTOpas SIBISETCS
POTUBOPEUYUBOMN HIIM MOKET ObITh HEOCTOBEPHOM;

— WCIOJB30BaTh TPHU BBINOJIHEHUM YYEOHBIX 3aJaHUM Hay4YHO--TIOMYJISPHYIO
JTUTEPATYpy (PU3NYECKOro copepKaHus, CIIpaBOYHbIC MaTEPUAIIbl, PECYPCHI CETH
WuTepHeT, BiageTh npuéMaMu KOHCIEKTHUPOBAHUSA TEKCTa, IMpeoOpa3oBaHUS
MH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

— C€O03/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOLIEHUSI HA OCHOBE
2-3 UCTOYHUKOB UWHGOpPMAIMU (PU3UYECKOTO COJACpNKAHUSA, B TOM YHCIIE
nyOJIUYHO JiejaTh KpaTKue COOOIIEHUs O pe3yJibTaTax MPOEKTOB WM Y4eOHBIX
WCCIICIOBAHUM, TIPU ATOM TPAMOTHO MCIIOJIb30BAaTh W3YYCHHBIN TMOHSITUWHBIN
anmnapar Kypca (U3MKU, CONPOBOXKAATh BHICTYIUICHHE NTPE3EHTALINEH;

— MpU  BBIIOJHEHUH YYEOHBIX MPOEKTOB M HUCCIEAOBAHUA paclpenesisTh
00s13aHHOCTH B TPYIITIE B COOTBETCTBUH C MTOCTaBJICHHBIMH 33/1a4aMU, CJICIUTH 32
BBLIITOJIHEHUEM ILIAaHA AEWCTBHM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKJIaJ B
JEATEIIbHOCTh TPYIIbI, BBICTpAaUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE,
YUYUTBIBAS MHEHUE OKPYKAIOUTUX.

K xonIy oOyuenus B 8 kiacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

— HUCIOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE ABUKEHHE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSHUSI BEIIECTBA, KPUCTATUIMUECKHE U aMOpQHBIE
T€Jla, HACBIIICHHBIN 1 HEHACHIIIEHHBIN MMap, BIAXXHOCTh BO3yXa, TEMIIEPATYpa,
BHYTPEHHsSI DJHEPIUs, TEIUIOBOM JBUTATElb, JJIEMEHTAPHBIN DJIEKTPUYECKUN
3apsii, DJEKTPUYECKOE TI0J€, MPOBOAHUKU W JUABJIEKTPUKHU, TOCTOSHHBIN
ANEKTPUUYECKUIN TOK, MArHUTHOE TOJIE;

— pa3nuyaTh ABJICHUS (TEIOBOE PaCIIMPEHUE U CKAaTHE, TeIUTOoNepeiaya, TEMI0BOe
paBHOBECHE, CMAauMBaHUE, KalWUIAPHBIE SBIICHHS, MCHApPEHUE, KOHICHCAIMS,
IUIaBJ€HUE, KpUCTaM3alus (OTBEp/IeBaHME), KHUIIEHUE, TeIulonepeaayda



(TEnIoNnpoBOJHOCTh,  KOHBEKLMS,  HW3JIy4Y€HHUE),  DJEKTpu3auus  Ted,
B3aUMOJICUCTBUE  3apsiioB, JCHUCTBUSA  DJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aMMOJCHCTBHE MAarHUTOB, JCHCTBHE MAarHUTHOTO IIOJIA Ha
IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAasT MHAYKLIHS) 10 ONHCAHUIO UX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(duznyecKoe SBIICHUE;

— pacrno3HaBaTh MPOSBICHUE M3YUYEHHBIX (U3NYECKUX SIBICHUN B OKpYKAIOIIEM
MUpE, B TOM yuciie (U3NUECKUE SIBICHUS B IPUPO/JIE: IOBEPXHOCTHOE HATSIKEHUE
Y KallWJUISIPHBIE SIBJICHUS B IPUPOJE, KPUCTAIUIBI B pUpoie, n3nydenue ConHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE pOCHI, TyMaHa, HHes,
CHera, OJJICKTPUYECKUE SBIECHUS B arMocdepe, OSICKTPUUECTBO IKHUBBIX
OpPraHMW3MOB, MArHUTHOE T0J€e 3eMJd, Jpeld MOI0COB, POJIb MATHUTHOTO IOJIS
JUISL )KA3HU Ha 3emile, MOJISIPHOE CUSHUE, IIPU ATOM IIEPEBOIUTH ITPAKTUYECKYIO
3a/1auy B yueOHYI0, BBIJICTISATh CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKU) (PU3UUECKUX
SIBIICHUI;

— ONKCHIBaTh HM3yYEHHBbIE CBOMCTBA Tel M (DU3MUECKUE SIBICHUS, HUCIOJb3Ys
¢uznyeckue BEIMYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrusi, KOJIMYECTBO
TEIUIOTHI, YACJIbHAS TEIIOEMKOCTh BEUIECTBA, YZACJbHAS TEILIOTA ILJIABJICHUS,
ylenabHas TemjoTa napooOpa3oBaHMs, yA€JIbHAs TEIJIoTa CropaHHs TOIUIMBA,
KO3((PUIIMEHT TOJIE3HOTO JAEMCTBUS TEIJIOBOM MAIIMHBI, OTHOCHUTENIbHAS
BJIAKHOCTh BO31yXd, DJIEKTPUYECKHM 3apsAl, CHJIA TOKA, JJIEKTPUUYECKOE
HaIlpSDKEHUE,  CONPOTUBIIEHUE IPOBOJHMKA, YAEIBHOE  COIPOTHUBIICHHUE
BElIeCTBa, paboTa M MOIIHOCTb DJEKTPUUECKOr0 TOKa), MpH ONHUCAHUU
NpaBUIbHO TPAKTOBAaTh (PU3MYECKUU CMBICH  HCIHONb3YEMbIX  BEIUYMH,
0003HAaYeHUsT W E€OUHULBI (PU3HYECKUX BEJIMYUH, HAXOAUTh (OPMYJIbL,
CBSA3BIBAIOLIME JIaHHYIO (DU3UYECKYI0 BEIMYMHY C JPYrUMU BEJIUYMHAMM,
CTPOUTbH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBJICHUS U MPOLECCHI, UCTIOIb3YS
OCHOBHBIEC  IIOJIOKEHUS  MOJIEKYJISIPHO--KMHETHUECKOW TEOPUU  CTPOCHHUS
BEILECTBA, NPHUHIIUI CYNEPHO3ULUHU ToJieH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHUs 3apsa, 3aKkoH OMa 115 ydacTka 1enu, 3akoH /[xxoyns—/IeHna, 3akon
COXpPaHEHUsl PHEPIHH, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

— OOBACHATH (PU3HUECKHUE MPOILIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTYaIUH IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITD
PUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1 —2 JIOrMYECKUX 111aroB
c omopoil Ha 1—2 H3y4EHHBIX CBOMCTBA (HU3UYECKUX SBICHUH, (U3HMUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;



— peliath pacuy€THbIC 3a7a4d B 2—3 JCMCTBUSI, MCIOJIB3YS 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIOIIME (DU3MUYECKUE BEJIIMUMHBI: Ha OCHOBE aHajW3a YCIOBUS 3aJlaud
3alMChIBaTh KPaTKOE YCJIOBHE, BBISBIISITH HEJOCTATOK JAHHBIX JJIS PElICHUS
3a/1aud, BBIOMpaATh 3aKOHBI M (GOPMYJIbI, HEOOXOAUMBIE i €€ pelieHus,
MPOBOJUTh pPacdy€Thl W CpPAaBHHUBATh IOJYYCHHOE 3HA4YCHUE (HU3UICCKOM
BEJIMYMHBI C U3BECTHBIMH JTaHHBIMU;

— pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIMTh MPH MOMOIIN (U3UIECKUX
METOJIOB, HCIIOJB3Yysl ONUCAHUE MCCICAOBAHUS, BBIICISATL IPOBEPSEMOC
MIPETO0JIONKEHUE, OLIEHHUBATh PaBUJILHOCTD nopsiiKa IIPOBEJICHUS
HCCJIEI0OBAHMUsI, JIeJIaTh BBIBOIBL,

— MPOBOJNTH OMBITH MO HAONIOACHHUIO (DU3UYECKUX SBICHUA WM (PU3NUECKHUX
CBOMCTB TeN (KamWJUTSIPHBIC SBJICHUS, 3aBHCHMOCTh JABJICHUS BO3yXa OT €ro
o0béMa, TemIepaTypbl, CKOPOCTH IIpoIlecca OCThIBAaHHUS M HArpeBaHUs IpHU
H3JIYYECHUHU OT I[BETa M3JIy4arolleil (MOorjolaroiieii) moBEepXHOCTH, CKOPOCTh
WCIIAPEHUST BOJBI OT TEMIIEPATYPhl >KHAKOCTH M TUIOMIAIA €€ TTOBEPXHOCTH,
AIEKTPU3AIUS TET U B3aMMOICUCTBHE DJICKTPUICCKUX 3aPsI0B, B3AMMOICHCTBHEC
MOCTOSTHHBIX ~MAarHUTOB, BHU3yaJW3allWsl MAarHUTHBIX IIOJIEH TIOCTOSHHBIX
MarHuToB, JEWCTBUS MArHUTHOTO TIOJISI Ha IPOBOJHHK C TOKOM, CBOMCTBa
AJIEKTPOMArHuTa,  CBOMCTBAa  DJEKTPOJBHIATeNIss  TOCTOSHHOTO  TOKA):
bopMyIHpOBaTh TPOBEPSIEMBIC TIPEIAMOIOKEHUSA, COOMPATh YCTAaHOBKY U3
MIPEIOKEHHOTO O00OpYAOBaHMS, OMHUCHIBATH XOJ ONBITa W (OPMYITHPOBATH
BBIBOJIBL;

— BBINIOJIHATh TPSAMBIE H3MEPEHHUS TEMIIEpaTyphl, OTHOCHUTEIBLHON BIIAXXHOCTH
BO3/IyXa, CHJIBI TOKA, HAIIPSHKEHHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX MPHUOOPOB U
JATYUKOB (PU3MYECKUX BEIUYMH, CPABHUBATH PE3YJIbTATHl H3MEPCHUH ¢ yIETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

— NPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTH OAHOW (PU3MYECKONH BEITUYUHBI OT
JIPYTOW C MCIOJb30BAaHUEM TPSMBIX M3MEPEHUH (3aBUCUMOCTH COIPOTHBIICHUS
MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAIHd TOTEPEYHOrO CEUYCHHS M YIACIBHOTO
COTIPOTHBJICHUS BEIIeCTBA IMTPOBOAHUKA, CHJIBI TOKA, MIYIIETO Yepe3 MPOBOIHUK,
OT HampsDKEHUsT Ha TPOBOJHMKE, UCCIEJOBAHUE IMOCIEAOBATEILHOIO U
napajuieIbHOTO COEAWHEHUM TIPOBOJIHUKOB): IUIAHUPOBATh HCCIIEIOBaHUE,
coOMpaTh YCTAaHOBKY W BBITTOJHITH U3MEPCHUS, CIICTYs TIPEIJI0KCHHOMY TUIaHYy,
(bUKCUPOBATH pe3yIbTAThI TOJYYCHHON 3aBUCUMOCTH B BUIEC TAOJIUIT U TPA(UKOB,
JieaTh BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICIOBAHUS;

— MPOBOJWTH KOCBEHHBIE HW3MEpCHUS (PU3NYECKHX BeIW4yuH  (yaeiabHas
TEIJIOEMKOCTh BEILECTBAa, COMPOTHBIICHUE MPOBOJHMKA, paboTa W MOIIHOCTH
AIEKTPUUECKOTO TOKQ): MJIAHUPOBATH U3MEpPCHHSI, cobupaTh



DKCIIEPUMEHTAIBHYIO YCTaHOBKY, CJEIysd IPEMIJIOKEHHOW HWHCTPYKIUH, U
BBIYMCIIATh 3HAYCHUE BEJIIMYUHBI,

coOJro1aTh TpaBUjla TEXHUKH OE30MacCHOCTH IpU padoTe ¢ J1abopaTOpHBIM
o0opy1I0BaHUEM;

XapaKTEPU30BaTh MPHUHITUIBI JIEHCTBUSI M3yUYCHHBIX MPUOOPOB U TEXHUYECCKUX
YCTPOMCTB ¢ ONOPOM HA X ONMUCAHUS (B TOM YUCTIE: CUCTEMa OTOILICHHUS JJOMOB,
TUTPOMETD, MapoBas TypOUHA, aMIIEpPMETP, BOJIBTMETP, CUETIUK IICKTPUICCKOMN
DHEPI'HH, JICKTPOOCBETUTEIbHBIE TPUOOPHI, HArPEBATEIbHbIE AICKTPOIPUOOPHI
(mpuMepsI), BJICKTPUYECKUE MPEIOXPAHUTEIIH, AJICKTPOMArHuT,
ANEKTPOABUTATEIh TOCTOSIHHOTO TOKAa), MCIOJNb3ysl 3HAHUA O CBOMCTBax
bU3MYEeCKUX SBICHUN U HEOOXOUMBbIC (PU3NUECKIE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMUCTBA U U3MEPUTEIIbHBIE TPUOOPHI O
CXeMaM M CXEMaTUYHbIM PHUCYHKaM (KHUJIKOCTHBIM TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBUIaTE]b BHYTPEHHETO CrOpaHus, 3SJIEKTPOCKOII,
peocTar), COCTABJISITH CXEMbI DJIEKTPUUECKHX IENed C MOoCe0BaTeIbHBIM U
napajuieIbHbIM COEJUHEHHEM SJIEMEHTOB, pasjinyas yCJIOBHBbIE 00O3HAYEHUS
AIIEMEHTOB JJIEKTPUUECKUX LENIEH;

MPUBOAUTH MPUMEPHI (HAXOIUTh WHOOPMAIMIO O MPUMEpax) MPaKTUYECKOTro
UCITOJIb30BaHUsl (PU3MUECKUX 3HAHUM B TTOBCEAHEBHOM KU3HU I 00CCIICUCHUS
0e30MacHOCTH MPHU OOpaIleHuu ¢ MPUOOpPaMU U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpPAHEHHS 3JI0POBbS M COOJIOJCHUS HOPM HKOJOTUYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYILECTBJISITH MOUCK UHpOpMAIUU PU3NUECKOro cojiepxkanus B MIHTepHeTe, Ha
OCHOBE UMEIOILIIUXCS 3HAHUU U MIYTEM CPABHEHUS JIONOJHUTEIBHBIX UCTOYHUKOB
BBIICNISTH HH(POPMAIIHIO, KOTOPAsl ABJISIETCS] MPOTUBOPEUYMUBON WIIM MOXKET OBIThH
HEJ0CTOBEPHOM;

WCIIOJIB30BaTh TPU BBIMOJHEHUU Y4YE€OHBIX 3aJaHUi HAy4YHO--TIOMYJISPHYIO
auTepaTypy (pu3nueckoro cojepkaHus, ClipaBOUYHbIC MaTEpPHUaIbl, PECYPChl CETH
WuTepHeT, BiameTh mpuéMaMu KOHCIEKTHUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

cO37aBaTh COOCTBEHHbIE MMCbMEHHbBIE U KPATKHE YCTHBIE COOOIIEHUs, 00001as
WH(pOpMAIIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO COJIEpXKaHUS, B TOM
qucJie MyOIMYHO MPEACTABIATh PE3YbTAaThl MPOSKTHOM U UCCIIEA0BATEIHLCKOM
NESATEIIBHOCTH, TPU 3TOM TPAMOTHO HCIOJIb30BaTh W3YYEHHBIM TOHATUWHBIN
anmapar Kypca (GU3MKH, COMPOBOXKIATh BHICTYIUICHHE MMPE3CHTAIINCH;

IIPY BBITIOJTHEHUH YYE€OHBIX TPOCKTOB U MCCIIETIOBAHNN (PU3UUECKUX MPOIIECCOB
pacrpenensTh 00sS3aHHOCTH B TPYINIE B COOTBETCTBUM C IOCTABJICHHBIMHU
3aJa4yaMHu, CJIEIUTh 3a BBINOJHEHUEM IUIaHA JCHUCTBUH U KOPPEKTUPOBATH €rO0,
aJICKBaTHO OIICHWBATh COOCTBEHHBIM BKJQJ B JIEITEIBHOCTh TPYIIIBI,



BBICTPAMBAaTh KOMMYHMKAaTHBHOE B3aUMOJEHCTBHE, IPOSABISASL TOTOBHOCTH
paspemarb KOHQIUKTHI.
K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

— HCMOJb30BATh MOHATHS: CUCTEMA OTCUETA, MaTrepuaibHas TOYKA, TPACKTOPHS,
OTHOCHTENFHOCTh ~ MEXaHMYECKOTO  JBIKeHUs, naedopmaunus  (ympyras,
IUTACTUYECKas), TPEHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
HEPETPy3KH, LEHTP TSHKECTU, A0COIIOTHO TBEPAOE TEJI0, HEHTP TAKECTH TBEPIOTO
TeNa, paBHOBECHE, MEXaHMUYECKHE KoJeOaHWs W BOJIHBI, 3BYK, MHPPA3BYK U
YIIBTPA3BYK, JJIEKTPOMATHUTHBIE BOJIHBI, IIKaJa JIEKTPOMAarHUTHBIX BOJIH, CBET,
OMU30PYKOCTh U JAIbHO30PKOCTh, CTIEKTPhI UCITyCKAaHUS U MOTJIOIIEHUS, anbda-,
OeTa- ¥ raMMa-U3J1y4eHUsI, U30TOIIbI, s/IEPHAsI SHEPTETUKA;

— pa3nuuaTh SABJICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJIMHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHUE, CBOOOAHOE Ma/ileHue
T€J, PABHOMEPHOE JIBU’KEHHE 10 OKPYKHOCTH, B3AUMOJICHCTBHE TEJI, PEAKTUBHOE
NBIKEHUE, KOJIeOATeNbHOE JBWKEHHE (3aTyXaroUuMe W  BbIHYKJICHHBIC
KoJie0aHus ), pE€30HAHC, BOJIHOBOE JABM)KEHUE, OTPAKEHUE 3BYKA, IPAMOIMHENHOE
pacupoCTpaHEHUE, OTPAKEHHE M IPEIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE
OTpaX€HUE CBETa, pa3lokeHue Oenoro cBeTa B CHEKTP U CIOXKEHHE
CHEKTPaJbHBIX I[BETOB, JMCIEPCUSl CBETA, E€CTECTBEHHAs PaJHOAKTHUBHOCTD,
BO3HMKHOBEHUE JIMHEMYAaTOro CHEKTpa U3JIyYEHHs) 10 ONHCAHUIO UX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
busnUecKoe SBICHHE,

— pacno3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBJICHHA B OKpYKAIOUIEM
Mupe (B TOM 4ucie (PU3NYECKHE SBJICHHS B NPUPOAE: MPUIUBBI U OTJIUBHI,
nBkeHrue 1iaHeT CoOJIHEYHOM CHUCTEMBbl, PEAKTUBHOE [IBUKEHUE JKHUBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB YKMBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMUYECKUE
BOJIHBI, LyHaMH, 05XO, LBETa TeJl, ONTHUYECKUE SBICHHUA B NPUPOJE,
OMOJIOTMYECKOE JEUCTBUE BUAMMOTO, YJIbTPa(UOIETOBOIO W PEHTTEHOBCKOIO
U3JIyYeHHU, €eCTECTBEHHbIM pAJUOAKTUBHBIA (OH, KOCMHUYECKHE JYyYH,
PaZMOAaKTUBHOE M3JIyYEHUE NPHUPOJHBIX MUHEPAJIOB, IEUCTBUE PAJUOAKTUBHBIX
U3JIyYCHU Ha OpraHu3M 4YEJOBEKa), MpPU 3TOM NEPEBOAUTH IMPAKTUYECKYIO
3aa4y B y4eOHYI0, BBIJICNIATH CYLIECTBEHHbIE CBOMCTBA (PU3HAKH) (PU3HUECKUX
SIBIICHU;

— OINKCHIBATh M3YYECHHbIE CBOMCTBAa Tel W (U3HUECKHUE SIBJICHUS, HCIOIb3Ys
bu3nueckue BeNUYMHBI (CPEAHsi W MTHOBEHHAs CKOpPOCTh Tela Mpu
HEPaBHOMEPHOM JBW)XEHUHM, YCKOPEHHE, IE€PEMEUICHUE, IIyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHUS, CUJIAa YIIPYTOCTH, CUJIA TSXKECTH, YCKOPEHUE CBOOOTHOTO
NajJieHusl, BEC Teja, UMIIYJIbC Tejla, UMITYJIbC CUJIbl, MEXaHW4YecKas padbora u



MOIIHOCTb, MIOTEHI[MATbHAS SHEPT U TeNa, TOJIHATOr0 HaJl TOBEPXHOCTHIO 3EMJIH,
NOTEHIMAIbHAS DHEPrUsl CKATOW MPYKUHBI, KUHETHYECKasi DHEPrus, IMOJHAs
MeXaHU4ecKas PHeprus, epro/l U 4acToTa KojieOaHuH, TMHA BOJIHBI, TPOMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS CPEbI), TIPH
OIMCAHWH TPABWJIBHO TPAKTOBATh (PH3NUCCKUN CMBICI UCTIOIb3YEMbIX BEIHYHH,
000O3HAaYeHUsT U EOUHUIBI (PU3MYECKUX BEJIMYUH, HaAXOAUTh (OPMYJIbI,
CBS3BIBAIOLIME JIaHHYIO (DU3UYECKYI0 BEJIMYMHY C JPYTUMU BETUYHHAMM,
CTPOUTH TpaPrKK U3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEPU30BaTh CBOMCTBA TeJl, (GM3MUECKHUE SBJICHUS W MPOIIECCHI, UCTIOIB3YS
3aKOH COXpaHEHUs DOHEPrHH, 3aKOH BCEMUPHOTO TATOTCHHS, TPHHIIHII
CYTIEpPITO3UIIANA CHJI, TIPUHIMI OTHOCUTEIbHOCTH ['aymmiies, 3akoHbl HproToHa,
3aKOH COXPaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U TIPEITOMIICHHSI CBETA, 3aKOHBI
COXpaHEHUS 3apsiIOBOIO U MACCOBOTO YHCEII MPHU SIACPHBIX PEAKIUAX, IPU ITOM
JlaBaTh CIIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3aMUCHIBATh €M0 MAaTEMaTHYECKOE
BBIPKCHHUC;

OOBSACHATH (PU3UYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallMl TMPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATh MNPUUYUHHO--
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JOTUYECKUX IIIaroB ¢ OMOPOi
Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3UYECKUX SBJICHUM, PUINYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEWN;

pemaTth pacuy€THbIC 3aJaud (OMUpAIOIIUECs] Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCITOJIB3YsI 3aKOHBI W (POPMYIIBI, CBS3BIBAIOIIME (DU3UUYCCKHE BEIMYMHBI HA
OCHOBE aHaliM3a YCJIOBHS 3aJaydl 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH
HEJIOCTAIOIINE WM W30BITOYHBIE JAHHBIC, BBHIOMPATh 3aKOHBI M (POPMYIIBI,
HEOOXOMMBIC JJTSI PEIICHUS, POBOANTH PACUETHI U OIICHUBAThH PEATMCTUIHOCTD
TIOJTYYCHHOTO 3HAYCHUS (PU3UIESCKON BEIIMUNHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH (HUIUIECKUX
METOJ/IOB, HCIIOJIB3Ysl ONMUCAHUE UCCICNOBAHUS, BBIJICTATh MPOBEPIEMOE
MPEANoJOKEeHWe,  OLICHUBATh  MPABWIBHOCTh  TMOPSJAKA  IIPOBEICHUS
WCCJICIOBAHMSI, IEJIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOMIOICHUNA H
OTIBITOB;

MPOBOJIUTH OTBITHI 1O HAOMIOMEHUIO (PU3NYECKUX SBICHUN WM (PU3UUICCKUX
CBOMCTB TeJ (M3y4eHue BTOporo 3akona HeroToHa, 3aK0Ha COXpaHEHHS SHEPTHH,
3aBUCUMOCTH TIEpHOJia KOJeOaHW MPYKMHHOTO MasTHHUKA OT MAacChl Tpy3a H
KECTKOCTU TPYKWUHBI M HE3aBUCHMOCTh OT aMIUIMTYAbI MajbIX KOJICOaHUH,
IPSIMOJIMHEHOE pacIpOCTpaHEHUE CBETA, PA3I0KEHHE OEIOT0 CBETa B CIIEKTD,
U3yYCHHE CBOMCTB M300pa)KEHUS B MJIOCKOM 3€pKajie U CBOWCTB M300paKEHUS
npeaMeTa B coOuparolied JuH3e, HaOJI0/IeHWE CIUIONIHBIX W JIMHEHMYaThIX
CIEKTPOB M3JIYYCHHS): CAMOCTOSITEIbBHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO



HaOopa o0O0OpyaOBaHMs, OMNHUCHIBATH XOJI OINbITA U €ro pe3yJbTaThl,
bopMyIMpOBaTH BHIBOIBI;

— MPOBOJAUTH IPU HEOOXOJIMMOCTH CEPUIO MPSMBIX U3MEPEHUMN, OTIPEIeTIsis CpeIHEe
3HauYEHUE U3MEPsSIeMO BeIMYUHBI ((POKYCHOE paccTosiHUE COOUMparoIiel TUH3bI),
000CHOBBIBaTh BHIOOP CIIOC00a U3MEPEHHUS (M3MEPHUTEIIBHOTO TPUO0pPa);

— TPOBOJUTH  HWCCJCNIOBAHME  3aBUCUMOCTEH  (PU3WYECKUX  BEIWUYMH  C
UCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH IIpH
PAaBHOYCKOPEHHOM JIBI)KEHMM 0€3 HayalbHOW CKOPOCTH, MEpHoJa KOoJeOaHMit
MaTEMaTUYECKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH yIjla OTPa’KCHHUS
CBETa OT yrja MaJeHUs W YIJia MPEIOMJICHHS OT yIJia MajeHus): IaHUuPOBATh
HCCJIEIOBAHNE, CAMOCTOSTEIILHO COOUPATh YCTAHOBKY, (DUKCUPOBATH PE3yJIbTATHI
MOJIYYeHHOU 3aBUCUMOCTH (DU3NYECKUX BEJIIUYMH B BUAE TaONUI[ U TPadUKOB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIICIOBAHUS;

— MPOBOJNTHh KOCBEHHBIC M3MEPEHUS (PM3MUCCKUX BEIMYUH (CPEIHSISA CKOPOCTh U
YCKOpPEHHE Tela TpHU PaBHOYCKOPECHHOM JBWXCHUH, YCKOPEHHE CBOOOIHOTO
najcHusi, JKECTKOCTh TPYXKHUHBI, KOIDPUIIMEHT TPEHHUS CKOJIBKCHHS,
MexaHuveckas paboTa W MOIIHOCTh, YacTOoTa U TEpHoJ] KojeOaHMit
MaTEMaTUYECKOr0 U MPY>KMHHOTO MAasSTHUKOB, ONTHUYECKas CUjia cOOMparomieit
JUH3bI, PAJUOAKTUBHBIA  (OH): IUIAHUPOBaTh U3MEPEHHUS, COOUpPAThH
OKCIIEPUMCHTAJIBLHYI0  YCTAHOBKY W BBIMOJNHATH  M3MEPEHUS,  CIEAyS
MIPEIOKCHHOW HHCTPYKITUN, BEIYUCIISTh 3HAYCHUE BETMIMHBI M aHATH3UPOBATH
MOJIYYCHHBIC PE3YJIBTATHI C YUYETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHUI;

— coOyrofaTh MpaBWiia TEXHUKUW OE€30MacHOCTH MpHU paboTe ¢ JabopaTOpHBIM
00opy10BaHUEM;

— pasnuyaTh ~ OCHOBHBIC TIPU3HAKKM  HW3YYCHHBIX  (U3UYECKUX  MOJIETICH:
MaTepHuaibHas TOUKa, aOCOTIOTHO TBEPAOE TEII0, TOUCUHBIM HCTOYHUK CBETA, JIYY,
TOHKas JIMH34, TJIaHETapHAasi MOJIEb aTOMa, HyKJIOHHAs! MOJIeTTb aTOMHOTO SJIpa;

— XapaKTepU30BaTh MPUHIUIIBI JACUCTBUS M3YYCHHBIX TMPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPON HA WX ONUCaHUA (B TOM YHUCIE: CHUIAOMETP, JaTYUKH
MOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, pakeTa, JXOJOT, OYKH, IEPUCKOT,
doToamnmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), wucmosib3yss 3HaHUS O CBOWCTBaX (UBMYECKUX SBJICHUU U
He00XoauMbIe (HPU3NIECKHE 3aKOHOMEPHOCTH;

— WCIOJB30BaTh CXEMbl W CXEMAaTUYHBIE PHUCYHKH HW3YYCHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECCKUX IPOIIECCOB IPHU
peleHUN y4eOHO--TIPAaKTHYECKUX 3a/Jad, ONMTHYCCKUE CXEMBI IS TTOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoiei JINH3E,

— MPUBOJUTH TPHUMEPHI (HAXOAUTh HHGPOPMAIUIO O TMpUMEPaxX) MPAKTUIECKOTO
UCITIOJIB30BaHUsl (PM3MUECKUX 3HAHUM B TTOBCEAHEBHOM KU3HH JJIs1 00CCTICUCHUS



0e30MacHOCTH MpU OOpaIlIEHUH ¢ MPUOOpPaMU U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHUS! 3JI0pPOBbsI M COONIOJACHUS HOPM SKOJOTMYECKOTO MOBEIACHUS B
OKpY’KaroUIEN Cpeae;

— OCYUIIECTBIIATh MOUCK MHpopManuu (usmdeckoro cojaepkanus B MHTepHere,
CaMOCTOSITENTLHO (hOPMYIIUPYSI TOMCKOBBIHN 3aMpOC, HAXOAUTD MYTH OIMPEICICHUS
JIOCTOBEPHOCTH TIOJIYYCHHOW WH(POPMAIMA HAa OCHOBE HMMEIOIIUXCSI 3HAHUHA H
JOTIOJIHUTENBHBIX HCTOYHUKOB;

— HWCIOJB30BaTh MPHU BBINOJIHEHUM YYEOHBIX 3aJaHUM Hay4YHO--TOMYJISPHYIO
JAUTEpaTypy (PU3MUEecKoro copepKaHus, CIIPaBOYHBIC MaTEPHAIIbI, PECYpPChI CETH
WuTepuer, BrajgeTh NpuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MPEOOpa30OBaHMUS
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

— co3aBaTb COOCTBEHHbBIE IHCbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
MH(POpPMaIMU U3 HECKOJIBKHUX UCTOUHUKOB (PM3UUYECKOTO COACPKAHUS, TyOIMIHO
IIPEACTABIATh PE3YIBTATHI MPOEKTHOW MM MCCIIEIOBATEIBCKON JIEATEIBHOCTH,
IPpU OTOM TPaMOTHO HCNOJb30BaTh M3YYEHHBIM IMOHATHUMHBIM ammapar
U3y4aeMoro pasjena (PU3MKU U CONMPOBOXKAATh BBICTYIUICHHE IPE3CHTALUEN C
y4€TOM OCOOEHHOCTEHN ayTMTOPUUA CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHNH OKPYKaI0LIEro Mupa
bubnunoreka LIOK
11 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 O 2
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HBINH METO/ MTO3HAHUS 2 bubmorexa HOK
' i A https://m.eds00.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.eds00.ru/7f416194
99 JIBr>kKeHWe U B3aMMOJICHCTBHE YaCTHI] 9 bubnunotexa LIOK
' BellleCTBA https://m.eds00.ru/7f416194
bu6nunorexa LIOK
2.3 A 2
TPETATHEIC COCTORHIA Beectna https://m.edso0o.ru/7f416194
Hroro no paszneny 5

Paznen 3. /IBu:keHUe U B3auMoAeiicTBUE Te



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

KoauuecTBO 4acoB

DJIEKTPOHHbBIE

Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
3.1 Mexatirieckoe ABIXCHIE 3 https://m.edsoo.ru/7f416194
bubnuoreka [{OK
2 nu 4
3 HEPIMA, Macea, fIIoTHOCTE https://m.edsoo.ru/7f416194
bubmuoreka [{OK
. .B 14
33 Cuna. Bazsr can https://m.eds00.ru/7f416194
Uroro no pazneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnorexa [JOK
' TeJIaMH, KUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
4.2 Jlanerite xuAKocTA > https://m.edso00.ru/7f416194
bu6nmorexa LIOK
43 ATMOCEPHO® AaBICHHC 6 https://m.edso00.ru/7f416194
44 JleiicTBHE KUIKOCTH U Ta3a Ha TIOTPYKEHHOE 7 bubnmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazaeny 21
Pa3nea 5. PaGoTa n MoIHOCTD. JHEprus
bubnunotexa LIOK
5.1 P 3
aboTa i MOWHOCTS https://m.edso0.ru/7f416194
5.2 [IpocThie MeXaHU3MBI 5 bubmmorexa [JOK

https://m.edso0.ru/7f416194
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KoauuecTBO 4acoB

DJIEKTPOHHbBIE

Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
>3 Mexaiieckas ouepris 4 https://m.edsoo.ru/7f416194
Utoro no pazneny 12
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 20 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14,5



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

KounyecTBO yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

SJ'ICI(TpOMaFHI/ITHOC IIOJIE U
SJICKTPOMArduTHBIC BOJIHBL

3.1

6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

6



https://m.edsoo.ru/7f41a4a6
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KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (itcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3nen 4. CBeToBbIE IBJICHUSA
bu6mmoreka [IOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 PaznoxeHnue 6enoro cBera B CIIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paznen S. KBaHnToBbI€ SIBJICHUS
5.1 Hcnyckanue U MOrioneHue cBeTa aTOMOM 4 bubmmorexa [TOK
' Y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
52 CTpocHHe aTOMHOTO /pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. A 7
5.3 JIepHbIE peaKuu https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Paspnen 6. IloBTopuTe1bHO-00001IaI01IIHI MOAY/Ib
[ToBTOpeHUE 1 06001IEHNE COTEPKAHUS bubnmoreka [JOK
6.1 9
Kypca ¢pu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 27
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