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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yu€tom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha NEATeTbHOCTHOW OcHOBe. B mporpamme mo ¢(usmke yduTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00I1IETO 00pa30BaHMUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOMXCS.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka ABISAETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TIOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUIH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsET HauOoiee sICHbIC
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepannu (IpoTOKoJ OT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE IMO3HAHUSA M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl MO (U3WUKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSCHITH (DU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCCHOHATIBHON JIeATeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HHIUMBUIYaJbHBIX OCOOEHHOCTEH
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

COJEPKXAHUE OBYUYEHUA

7 KJIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAOILEr0 MUPa.

®usuka — Hayka O mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUMHBL. M3MepeHue @uanyueckux BelWyuH. DuU3nyecKue
npudopsl. [lorpemuocts u3mepenuit. MexxayHapoHasi CUCTEMa €ANHHIL.

Kak ¢usuka u jApyrbue ecTEeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcTecTBEHHO-HAYYHBIM METOJl TMO3HAHMSA: HAOJIIOJEHHE, MOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabOmogaeMoro apyieHus. Onucanue GU3NUecKUX SBJICHUM ¢ TOMOIIbIO MOJIENIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®usuyeckue MpuOOPHI U MPOLEypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpeneneHne LEHbI AEHUS IKaIbl K3MEPUTEIBHOIO MPUOOpa.
2. M3mepenue pacCTOSTHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OmnpeneneHue pasMepoB MaJIbIX TeJ.
5. M3mepenue temmeparypbl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpA U
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO MPOBEPKE THIIOTE3bI: JAIbHOCTH MOJIETA
[IapuKa, MymeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paznean 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne uactui BemecTBa. CBsA3b CKOPOCTH JBW)KEHHUS YACTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.



ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHUE I'a30B, KUJIKOCTEH M TBEPABIX
(KpUCTaINIMYECKUX) Tell. B3aMMOCBSA3b MEXIy CBOMCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHHMSIX U MX aTOMHO-MOJEKYJISIPHBIM cTpoeHHeM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue ~ siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOAOM PsAOB (C  HCIOJIB30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOJIIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHHe U B3aUMOAEMCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKEHHUS.

SBnenne uHepuuu. 3aKOH HMHEpUHMHU. B3auMoaeicTBHE Tell KAk NpPUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0BbEMa BelleCTBa.

Cuila Kak XapakTepucTuKa B3aumozaeicTBus Tei. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUIlbl ¢ TOMOLIBIO JUHAMOMETpA. SBJIEHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux Ianerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonelcTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBUKEHHUS TeNa.
N3mepenre cKopoCTH NPSIMOJTMHERHOTO ABUKEHHUS.
HabGnronenue siBjeHUs] HHEPLIMH.

CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEII.
CroxeHune CHJI, HaIllpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopusie pabomel u onvimel.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMXKEHHUS (IIapuKa B KUJKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WU IIapuka o
HAKJIOHHOM IUIOCKOCTH.

1
2
3
4. HabmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5
6



OnpeneneHne MIOTHOCTH TBEPAOTO TENA.

4. ONbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa COMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTEN U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmeparyphl. llepenaya maBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [lHeBMartnueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS KUJIKOCTH OT TiyOuHbl. ['mapocraTuueckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3QylHOW o6osouku 3emin. OnbiT Toppuuemu. M3mepenue armocdepHOro
JaBJI€HUS. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTo TABJICHHUS.

JlelicTBue KUIAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JABJICHUS T'a3a OT TEMIIEPATyphI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyueckuu mpecc.

[IposiBnenue newcTBrsi aTMOCPEPHOTO JABICHUS.

3aBUCHUMOCTD BBITAIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHON YacTH Tena

Y TUIOTHOCTH >KHUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.

8. YciioBuE IUIaBaHUs TeJl: IIJIaBaHUE I NTOTPYKEHHUE TE B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
MKUIKOCTh YacTH Tea.

2. OnpeneneHue  BBITAJIKUBAIOIICH CWIbL, JEHUCTBYIOINIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEMCTBYIOLIEH HA TEJO
B KHUJKOCTH, OT MacChl Teja.

4. OnbITbl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAJIKMBAIOIIEH CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00hEMA MOTPYKEHHOHN B )KUIKOCTh
YaCTH TeJIa U OT INIOTHOCTU KUAKOCTH.

A A o o
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5. KoHcTpyupoBaHune apeomMerpa WM KOHCTPYMPOBAaHHE JIOAKH U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexanunueckast pabota. MOITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbruara. [IppmeHenne npaBusia paBHOBeCHs pbldyara K 0J10Ky. «30510TO€
npaBuio» Mexanukd. KITJ[ npocTeix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAIbHAS  DHEPTHS.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaol.

1. Omnpenenenue padOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUH TEJIa T10

TOPU30HTATIBbHON NOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
3. H3amepenue KIIJl HakIOHHOI TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON YHEPIUH.
8 KVIACC

Pasznea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBITEI, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUYECKOU TEOPHH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmauuBaHN€E U KallWJUISIPHBIE SIBJICHU. T€IIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl H3MEHEHUS BHYTpPEHHEH OJHEpPruu:
TerIonepeaavya u CoBepIieHne padboThl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIINS, U3ITyYEHHE.

KonnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |emIOO0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIOBOro Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHUA OT aTMOC(HEpPHOro
JTaBJICHHUS.

BrnaxHocTts BO31yXa.



OHeprus ToIMBa. Y IeiabHas TEII0Ta CrOPAHHUS.

[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPAILEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.,
5

© ® N o

HaOmnronenue OpoyHOBCKOTO ABUKEHHUS.

Hab6mronenue nuddysun.

HabmtoieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Tedl.

V3MeHeHre AaBiIeHUs Ta3a NpU WU3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIXKICHUU.

[IpaBuna n3MepeHus TeMIepaTyphbl.

Buner Teronepenadm.

OxJakieHre TPy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepIieHNH paOOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habmroienue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIM caxapa.
OneIThl MO0 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJJTOHE HITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJIICHUSA BO3AyXa OT €ro
00bEMa M HArpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHHs BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOJOW  IpHU
TEII000MEHE C HAarpeThiM METAJUTMYECKUM HUITHHIPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIaXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JIb/A.



Pa3znen 7. diekTpuyeckue 1 MATHUTHBIE SIBJICHHS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHX 3apsaoB. B3aumoneilictBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3aps0B U PACCTOSTHUS MEKIY TEIAMH).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anekTpudeckoro mnossd. [IpuHnmn
CYINEPIIO3ULIUH 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W JMDJIEKTPUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckasd nenb. Cuina  TOka.  DIEKTPUYECKOE  HAIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
JU1s yyacTka nen. [locnenoBarenpsHoe U apauiebHOE COEUHEHNE ITPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocTostHHBIE MarHUTHI. B3anMoeiicTBIE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nosne. MarautHoe mosne 3eMIM M €ro 3HadyeHHWe A KU3HM Ha 3emie. OmnbIT
Opcrenaa. MarHuTHOE MOJIE 3JIEKTPUYECKOTO TOKA. [I[puMeHeHne 3J1IeKTpOMarHuToB
B TEXHHUKE. J[€MICTBME MATHUTHOTO MOJIS HA IPOBOAHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSIHHOIO ~ TOKa. Vcrmosib30BaHWE  3JEKTPOABUIATENIEd B TEXHHYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKUMK. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHU.

Jemoncmpauuu.

DJeKTpU3anus Tell.

JIBa poJia JIEKTPUUECKHX 3aps/I0B U B3aMMOJICHCTBUE 3apSKEHHBIX TEIl.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS SJIEKTPUUYECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.

MonenupoBaHue CUIIOBBIX TUHUHN AJIEKTPUUECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJIKOCTH.

11. 'a30BbIH pa3psia.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

M3mepeHne CUiTbl TOKa aMIEPMETPOM.

N3mepeHne 3IeKTPUYECKOTr0 HapsHKEHHUS BOJIBTMETPOM.

Peocrar n MarasuH COpOTUBIICHUN.

B3aumopeiicTBie MOCTOSHHBIX MarHUTOB.

MoaenrpoBaHie HEBO3MOKHOCTH Pa3/I€ICHUs TOJIFOCOB MAarHUTA.
MonenupoBaHie€ MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarsuTHoe 1osie Toka. DJIeKTPOMArHUT.

JleiicTBrE MarHUTHOTO TOJISl HA POBOJHUK C TOKOM.
DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAIIPaBJICHUS WHIYKIHOHHOTO TOKa OT YCIOBHHM €ro
BO3HHKHOBEHUSI.

OneKTporeHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.
14.

OneITel O HAONIONCHHUIO SJCKTPU3ANMHM Ted HWHAYKIMEH U TpHU
CONPUKOCHOBEHHH.

HccnenoBanue ACUCTBUS DICKTPUUYECKOTO TMOJS HA TMPOBOJHHUKU U
JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepenune u peryaupoBaHie CUIIbI TOKA.

H3mepenne u peryjanpoBaHue HAMPSHKEHUS.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS Ha PEe3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIIIHEC 3aBUCUMOCTH AIEKTPUIECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJN IONEPEUHOTO
CCUCHHS M MaTepuara.

[IpoBepka mpaBuiia CIOXKECHHS HAMPSHKEHUH TPU  TOCIEAOBATCIIBHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiaa IS CHIBI TOKa TMPH TapalieIbHOM COCIWHECHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIMHOCTH  SJIEKTPUYCCKOTO TOKa, BBIACISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBarerns.

HccaenoBanre MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSTHHBIX MarHUTOB.



15. 3yueHnne MarHuTHOTO TOJIs TOCTOSIHHBIX MAarHUTOB MPU UX 00bETMHCHUN
Y Pa3JIECJICHNH.

16. MccrmenoBanue 1€MCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KaTYIIKHU C TOKOM U MarHuTa OT CHJIbl TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.

18. M3yueHue nelCTBUSI MATHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31E€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.

21. OnBITBI 1O UCCIECAOBAHUIO SIBJICHUS JIIEKTPOMArHUTHOM WHIYKIUU:
UCCIICNOBAHUE W3MEHEHHUW 3HAYEHHWS W HAIpPaBJICHUS WHIYKIHOHHOTO

TOKa.
9 KVIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwxkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHoe mpsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJia IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckOpeHHOe mpsiMOJiMHENHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpY>KHOCTH. Ilepwon u yacrota oOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HproToHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUSI MIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsHKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynbee Tena. M3menenue mmmynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
MMIYyJibCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cWil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEPrUM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMJIH. [oTeHIIManbpHas s3Heprus cxxaTtou npyxkuHbl. Knunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIHUH.

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

Habnrogenne MexaHM4eCcKOro JBUKEHUS TENa OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XKeE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KEHHS TeJla IO OKPY>KHOCTH.

Hab6nronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QU3UKH.

3aBUCHUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JICUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJACHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabioieHue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IPH CBOOOIHOM I1a/IEHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM MTPU JIBUKECHHUU TEJIa MOJT IEUCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OmnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUXKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIHEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. Ompenenenue pabOTHI CHIIBI TPEHUS TPU PABHOMEPHOM JBIKEHUH TeJIa TI0
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenrie  pabOTHl CWIBl  YIOPYrOCTHM TIpU  MOABEME Tpy3a C
UCITIOJIb30BAaHUEM HEMOABMKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIEOATEITHHOM JIBHXKEHUH.

3aryxatomue  koneOanus.  BwiHyxkaennole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. CBoOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koJyieOaHWM TeI IIOA HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6mronenue xosnebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

PacnpoctpaneHnue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOEIH).

Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpeneneHrie 4acTOTHl U IEPHOJIa KOJIEOaHHM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJICOAHHM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. [IpoBepka HE3aBUCUMOCTH TEpHOJia KOJIeOaHHUI Ipy3a, MOABEIHICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb Mepuoja  KojeOaHuii
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaIeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
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ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BoiHbL.  CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znea 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue ceera. 3atMeHust ConHua u JIynel. Otpaxenue cera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpaxkeHHE cBeTa. [lIcnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHHS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop myyent B muH3e. Ontudeckas cucrema ¢oToarnmapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontryeckas cucrema. bam3opyKkoCcTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CIIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xon nyuei B coOuparolei JInH3e.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[Tonyyenune n300paxeHuii ¢ TOMOUIBIO JIMH3.

[Tpuniun aevictBus doToanmapara, MUKpPOCKOIIA U TEJIECKOTIA.
10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.
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12. [lomy4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXeHUsI CBETOBOrO Jydya OT yria
naJICHUs.

2. W3ydenue xapakTepUCTUK M300paKeHUsI MPEIMETa B IJIOCKOM 3€pKaje.



3. HccnepgoBaHue 3aBUCHUMOCTH yIJia MPETOMIIEHUS] CBETOBOTO Jiy4ya OT yIJia
NaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. IlomydeHnue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI coOMparouieit
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETAa B CIEKTP.

7. ONBITHI TI0O BOCHPHSATHIO IBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue u MoriomeHne ceera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npepaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHple peaknuu. 3aKOHBI COXPaHEHHUs 3apsiAOBOTO M MAacCOBOTO YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Macchl M dHepruu. Peakuum cuHTe3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

SAnepnas sHeprervka. JleWCTBUS pagUOAKTUBHBIX HW3JIYYEHUN HA >KUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaGnromeHue CrUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000MITAONNH MOYJIh TPEIHA3HAYCH JIJIsI CHCTEMAaTHU3aIuN
1 00001IIEeHUS TTPEIMETHOTO COJIEP KaHUS U OTBITA ICSITEIHLHOCTH, MPUOOPETEHHOTO
NPy HU3YyYCHUH BCETro Kypca (U3UKH, a TakXe ISl MOATOTOBKH K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HMKEe NIl 00ydJarolmuxcs, BHIOPABIINX ITOT
y4eOHBIN MpeIMeET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTcsl JOCTHXKEHUE MPEIMETHBIX U



METANpeAMETHBIX  IUIAHUPYEMBIX  pe3ybTaTOB  00yueHus, GOpMHUpPYETCS
€CTECTBEHHOHAYy4YHasi IPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (DU3UUCCKHE
ABJICHUSI, TPUMEHSS IIOJy4YEHHBbIE 3HAHHWs, pelmaTh 3aJadyd, B TOM YHCIE
KA4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHATBHO IEITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaau3yeTcs 3a
CYET TOTO, UTO OOYUAIOIIMECS BBITIOIHSIOT 33JJaHUsI, B KOTOPBIX UM TMpeIaraeTcs:
HAa OCHOBE TIOJYYEHHBIX 3HAHUN pacro3HaBaTb M HAYyYHO OOBACHSTH
bu3nUecKkue SBICHUS B OKPYKAIOIIEH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;
UCII0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIC OCHOBBI HaMOOJIEE BAXHBIX JOCTHDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKyM HA ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HAMPABIECHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3ynbTaToB.

B pesynbraTe n3ydeHus: Gu3NKA Ha ypOBHE OCHOBHOI'O 00IIIero o0pa3oBaHUs

y oOyuarorierocst 6yayT copMHpOBaHBI CICAYIOIIME TUIYHOCTHBIC PE3yIbTaThl B

YacTH:

e 1) mMaTpMoOTHM4ECKOro BOCIMTAHUA:

e — MPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON
busnuecKkol HayKu;

e — IIEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX--(U3UKOB;

e 2) rpa:kKIaHCKOro0 M JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e —TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYX JAEHUH OOIIECTBEHHO 3HAUMMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

e — OCO3HAHHE BAXKHOCTU MOPAIBHO--3TUYECKUX MPUHIUIIOB B JEATEIbHOCTH
Y4E€HOTO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e — BOCHPUATHE ICTETUYECKUX KauecTB (PM3NYECKON HayKu: €€ rapMOHUYHOIO
ITOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NO3HAHUS:



— OCO3HaHHE IEHHOCTHM (PU3NYECKOW HAyKW KaK MOIIHOTO HMHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJbTYPBI;

— pa3BUTHE HAYYHOU JIO0O3HATEIHPHOCTH, WHTEpPEca K HCCICI0BATEIHCKON
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbI 3I0pPOBbS W  3MOLMOHAJILHOIO
0J1aroNnoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a JKU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BAXHOCTU TNIpaBUJl OE30MaCHOrO IOBEACHUS Ha
TPaHCIOPTE, Ha JOpOrax, C SJIEKTPUUYECKUM U TEIUIOBBIM O00OpPYJOBaHUEM B
JIOMAIIHUX YCIOBUSX;

— chOpMUPOBAHHOCTb HaBbIKa pehJIEKCUH, IPU3HAHKE CBOETO IIPpaBa Ha OIIMOKY
1 TaKOro K€ MpaBa y APYyroro 4ejioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHUE B pPEIICHUWU MPAKTHUYECKUX 3a/ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3alid, ToOpojia, Kpas) TEXHOJIOTUYECKOM U
COIMaJIbHON HAPABICHHOCTH, TPEOYIOIIMUX B TOM YHUCJIC U PU3HMUECKUX 3HAHUM;
— UHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO TPOdeccuid, CBI3aHHBIX ¢ (DU3UKOIA;

7) IKOJIOTrH4e€CKOIr0 BOCIIMTAHUSA:

— OpHUEHTAallMid Ha TMPUMEHEHHE (PU3WYECKUX 3HAHUW I PEIIeHUs 3aaad B
0o0JIacTU OKpY’KaloIIeW cpenapl, IJIaHUPOBAHMS TOCTYIKOB W OLEHKH HUX
BO3MOXHBIX ITOCJICICTBUU JIJIs1 OKPY’KAIOILIEN CPEbI;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa AKOJOTHMUECKUX MPOOJIeM U MyTer ux
pelieHus;

8) aganTanum Kk M3MEHSIOMIUMCH YCJOBHAM COLMAJIBHON W NMPHPOIHOM
cpeabl:

— MOTpeOHOCTh BO B3aUMOJECHCTBUU TMPU BBIMOJHEHUU UCCIEIOBAHUM U
MPOEKTOB (PU3NYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
TIPYTHX;

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUYECKYIO
NeATEIIbHOCTD;

— MOTPEOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (OPMYIHPOBATH
UJICH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

— OCco3HaHHue JAe(PUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTCHTHOCTEH B 00JaCTH
busuKy;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUSA B MPUOOPETECHUU HOBBIX (PUIMUECKUX
3HAHUU;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U TTPUPOIBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3HUECKUX 3HAHUM;



e — OILICHKa CBOMX JEUCTBUH C y4€TOM BIHMAHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOKHBIX I100aJIbHBIX MOCJEICTBUM.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHMsI IPOTpaMMBI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOygaromerocs OyayT copMHUpOBaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBHUS,  PETYJISTUBHBIC
YHHUBEpCaJbHbIC yueOHbBIC TCHCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Bba3oBble Jjornueckue a1eiicTBUA:

BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(ssBNIEHU);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHMS JIJIS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B PaCCMaTPUBAEMbIX (PaKTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH TIPUYUHHO--CJICICTBEHHBIE CBS3M MPU H3YyYEHUH (PU3NIECKUX
SIBJICHUI U IIPOLIECCOB, JI€JIaTh BHIBOBI C UCIIOJIB30BAHUEM JI€TyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, BBIJIBUTATh TUIOTE3bl O B3aWMOCBSI3SX
(bU3NYECKUX BEJIMYNH;

CaMOCTOATENLHO BBIOUPATh CIIOCOO pelieHus yueOHou pusndeckoil 3agaun
(cpaBHEHHME HECKOJIbKUX BapUAaHTOB pEIICHHs, BBIOOp HaumOolee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).

Bba3oBnle uccienoBarejbcKue 1eHCTBUSA.

MCIIOJIb30BaTh BOMPOCHI KAK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBINOE HCCIAEAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJTYYEHHYIO B XOJI€ UCCIJICIOBAHUS WUJIH IKCTICPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHUS M BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHEWINee pa3BUTHE  (U3HUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0XKEHUS 00 X Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTax.

Pa6ora c nundopmanueii:



MPUMEHSATh Pa3TUYHBIC METObI, HHCTPYMEHTHI U 3aMPOCHI PU TTOUCKE U
orOope WHPOPMAIMKA WA JAaHHBIX C y4ETOM MPEMIOKEHHOW Yy4eOHOU
bu3ngecKoi 3a1a4u;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH WHPOPMAITHIO
Pa3IMYHBIX BUJOB U (hOPM IMPEICTABIICHHS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMAIIMU W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, IuarpaMMaMiu, HHOU TpadrKoi M X KOMOMHAIIASMU.

KoMMyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe HeiCTBHSA:

B X0Jie 0OCYXJeHUsl y4eOHOro marepuana, pe3yiabTaToB J1aOOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMBbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HAa PEIICHWE 3aJadyd W TOJJCpIKaHHE
0J1aroxenaTeIbHOCTH OOIICHHMS;

COMOCTAaBIISATh CBOM CYXKICHUS C CYXKICHUSMHU JPYTMX YYaCTHUKOB
nuanora, OOHapyXUBATh Pa3IMIUE M CXOACTBO ITO3HIIHIA;

BBEIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJUYIHO TPEICTABIISATh PE3YIbTAThl BHITIOJHEHHOTO (PU3NYECKOTO OIBITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW U MHIUBHUIYaTbHOM
paboThI IPH PEIIEHUH KOHKPETHOU (PU3NYECKON POOIEMBIL;

MPUHUMATh eI COBMECTHOM ACATEIBHOCTH, OPTAHU30BBIBAThH JIEHCTBHSI
no e€¢ JOCTIKEHHMIO: paclpelensTh pOiH, OOCYXKIaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHS HECKOJBKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBUS C IPYTUMHU YWICHAMH
KOMaH/IbI,

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalHsIX, TPEOYIOIIUX
JUIS pelieHns (U3nIecKux 3HaHUil;

OPUEHTUPOBATbCA B  PA3NIMYHBIX MOAXOAAX MPUHATHA  PELICHUM
(MHAMBUAYaTbHOE, NPHUHATHE PELICHUS B TpYyIIE, NPUHATHE PELICHUN
rpynmnoi);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pellleHUs GU3NUECKON 3a7auu WIIn
IUIaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIaraéMble BApUAHTHI PEILIECHUN;



Jienath BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PELICHHE.

CaMOKOHTpOJII), AMOIMOHAJIBbHbINA HHTEJLJIEKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYaIlMU U MpeAJiarath 1jiaH €€ U3MCHEHUS;
OOBSCHATh NPUYMHBI  JOCTWKEHUS  (HEIOCTHKEHHS]) Pe3yJIbTaToOB
NeSATEIbHOCTH, JaBaTh OIICHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JACATEILHOCTH (B TOM YHWCIIEC B XOJ BBIOJIHEHUS
(GU3MYECKOTO HWCCICAOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHUBIIMXCS CHUTYyallui, YCTAHOBJIEHHBIX OIIMOOK,
BOZHUKIINX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIM U YCIOBUSIM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€ CIIOpa WM AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABATh CBOE MPABO Ha OIMIMOKY MPHU peHIeHUH (HU3NIECKUX 3a]a4 UIH
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO JIPYroro.

HPEIMETHBIE PE3YJIbTATDBI

K xoHI1y 00yueHus B 7 KJacce NpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIOJIb30BaTh  MOHATHS:  (U3MUEeCKME M XUMHYECKHUE  SIBJICHMS,
HaOJII0JIEeHUE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, €IUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, pPABHOJAEUCTBYIOIIAS
cuJa, nedopmanus (ympyras, MJIacTUYECcKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBieHus (audQysus, TEMI0BOE JBUKEHUE YaCTUI] BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEpPHOE JABWKEHHUE, HWHEpLus,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHON OCBHIO
BpalllEHHUs], IIepe/iada aBJICHUs TBEPABIMU TE€JIAMHU, KUJKOCTSIMHU U Ta3aMH,
atMoc(epHOe [aBJCHHE, IJIaBaHUE TeJ, MPEBpAIlEHUs MEXaHHUYeCKOH
HHEPrUMr) MO OMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE HM3YyYEHHBIX (U3MUECKUX  SBICHUH B
OKpY’)XalollleM MHupe, B TOM 4YHucie (U3UUYECKHE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B JKMBOM M HEXKUBOU
npupojae, ACUCTBUE CHUIIbI TPEHUS B NPUPOAE U TEXHUKE, BIUSHHE
aTMOC(EpHOrO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJe YeJ0BeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 3a/auy B y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHUIA;



OTUCHIBATh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCTIOIB3YS
busznyeckue BeMMYuHbI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTB, CPEIIHsSI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC TEIa,
CUJia TPEHMUsI, 1aBiieHue (TBEPIOro Tea, KUAKOCTH, ra3a), BEITAIKUBAIOIIAs
CWia, MEXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOA(PUIIMEHT TOJNE3HOTO JACHCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHIMAIbHAS JHEPIHs), NpPU ONUCAHWU TPABWIBHO TPAKTOBATh
(u3NYECKUI CMBICI UCTIONIB3YEMBIX BETUUNH, UX 0003HAYEHUS U €UHUILIbI
(¢u3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl IIpaBUjIa CIOKEHHs CUII (BAOJb OJHOW mpsiMoii), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumeza, MpaBUIIO paBHOBeCHs pbluara (0J10ka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruM, NpPHU HSTOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa H
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, POLIECCHI U CBOMCTBA TE€JN, B TOM YHCIIE
U B KOHTEKCTE CUTYyallUd IPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh TIPUYMHHO--CIICACTBEHHBIE CBS3H, CTPOUTh O0O0BACHEHHE u3 1-2
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIMUYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiate pacu€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajM3a
YCIJIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
MOJIyYeHHOU (PU3NYECKON BETUUNHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bU3MYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
MPEANoJoKeHNe (TUOTE3Y ), pa3inyaTh U UHTEPIPETUPOBATH MMOTYUEHHBIH
pe3ysbTaT, HaXOAWUTh OLIMOKM B XOJE ONBITA, JeNaTh BBIBOABI IO €ro
pe3yabpTaram;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(bu3MYecKuX CBOMCTB TeN: (hOPMYIUPOBATH TPOBEPSAEMbIE PEATION0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEJI0KEHHOTO 000pYy10BaHUS, 3alIUChIBATh X0
OmbITa U (HOPMYIUPOBATH BHIBOBI;

BBIIIOJIHATD MNPSMBIE U3MEPEHUS PACCTOSAHMUA, BPEMEHH, MAaCChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOTOBBIX U



u(pOoBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUSA NPHOOPOB C YUYETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHU;

IPOBOJUTH MCCIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIPYrol C HCIOJIb30BAHUEM TMPSAMBIX H3MEPEHUM (3aBUCUMOCTU MYTH
PaBHOMEPHO JABUKYIIETOCS TeJa OT BpEMEHU JIBH>KEHUS TEJa, CHIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tela, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CHJIBI TPEHHSI OT IUIOIIAIH COMPUKOCHOBEHMS TEI, CHUJIBI
YOPYrOCTU OT Y/UIMHEHHS MPY>KUHBI, BBITAIKUBAIONICH CUJIBI OT 00BbEMaA
NOTPY>KEHHON YacTH Tella M OT IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTAaBaHMsSI TEJ, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIENOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITNIOJIHATh W3MEPEHUs, CJenys MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUYECKHUX BEIMYMH B BHUJE
NPEJIOKEHHBIX Ta0Nuil U TpaduKOB, AeNaTh BBIBOJBI MO pe3ybTaTaM
UCCIICIOBAHMS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MYECKHX BEIUYUH (TJIOTHOCTD
BELIECTBA )KUJIKOCTHU U TBEPAOIO TeJa, CUJIa TPEHUS CKOJIbKEHUS, JaBJICHHE
BO3/lyXa, BbITAJIKUBAIOUIasi cuja, JCHCTBYIOIIas Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMONe3HOro  JNEWCTBUS  MPOCTHIX
MEXaHHU3MOB), CJIEAys NPEIIOKEHHOW WHCTPYKIUU: TPHU BBIMOIHECHUN
U3MEpPEHUl coOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYeHHE UCKOMOU BEJIIMYUHBL;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phlyar, NOJBUKHBIN U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTD;
XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha WX omHucaHus (B TOM YHUCIE:
MOJIIUITHAKY, yCTPOWCTBO BOAOIPOBOAA, THUAPABIMYECKUI Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI M HEOOXOAUMBbIC (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3UYECKHX 3HAHUW B IOBCEIHEBHOU
KU3HH NIl oOecriedeHusi 0€30MacHOCTH TpU oOpaIieHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIEH cpeie;



OCYIIECTBISATH OTOOp HCTOYHUKOB wuH(opmanuu B HTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHPOpPMALINIO, KOTOpasl SBISIETCS MPOTHUBOPEUYMBOW WM MOXKET OBITh
HEJI0CTOBEPHOIA;

UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUE€OHBIX 3a/IaHUN HAYYHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTo COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetn HMHTepHeT, BmageTb NpuUEMaMHM KOHCIEKTHUPOBAaHHMSA TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE KPAaTKHUE NMUCHbMEHHbIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaAIuu (HU3HUECKOTO COJEPKaHUSA, B TOM
YHClie IMyOJIMYHO JIeJIaTh KpaTKUEe COOOIICHUS O Pe3yIbTaTax MPOEKTOB MIIH
y4€OHBIX HCCIEIOBAaHUM, IPU 3TOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN
NOHATUMHBIN anmapaT Kypca (U3HKH, CONPOBOXKAATh BBICTYIUJICHHUE
MPE3CHTAIUEN;

IpU BBITIOJTHEHUH YYE€OHBIX MPOCKTOB M HWCCIEIOBAHHA paclpeeNiaTh
OOSI3aHHOCTH B TPYIINIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJa4aMH,
CIIEIUTh 32 BBINOJHEHHEM IUIaHA JACWCTBUN, aJEKBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaA B  JESATEIBHOCTb  TIPYMIbI,  BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHS: MAacca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBHKECHHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAINTMYECKUE U
aMmopdHble TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TEMIIeparypa, BHYTPCHHSS DHEpPrusi, TEIJIOBOM JIBUIATEINb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE TI0JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKHU, TOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PABHOBECHE, CMAUMBAaHUE, KANWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIlusl, IUIaBJICHUE, KpHUCTauIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Temjonepeaaya (TETUTONIPOBOHOCT, KOHBEKIIHS, W3JIy4YCHHE),
AJIEKTPU3ALUS TEJ, B3AaUMOJCHUCTBHUE 3aPS0B, JECUCTBUSA SJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWUE, B3aUMOJICMCTBUE MArHUTOB, JCUCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsE UHIYKITUS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBICHUN B
OKpY)KalollleM MHpE, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:



NOBEPXHOCTHOE HATSHKEHWE W KaNWUIAPHBIE SBIEHUS B HIPHUPOJE,
KpUCTaulbl B mpupoae, usiydyeHue ConHia, 3aMmep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend moIroCcoB, poJib MATHUTHOTO MOJIS JJ1s )KMU3HU Ha 3eMJIe,
NOJIIPHOE CHSHHE, NPU 3TOM MEPEBOJUTH IPAKTHYECKYIO 3a/1ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBJICHUU;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN U (PU3NUYECKUE SIBJICHUS, UCTIOIb3YS
bu3nueckue BeTUYHMHBI (TeMIepaTypa, BHYTPEHHSSI SDHEPTusl, KOJIUYECTBO
TEIUIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUIaBJICHUS, YJEJIbHas TeIUIoTa NapooOpa3OBaHMs, YJElIbHAs TEIJIOTa
CTOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MAaIIMHbl, OTHOCUTENBHAS BJIAYKHOCTh BO3/1yXa, JIEKTPUYECKUAN 3apsi, cCuila
TOKa, DJIEKTPUYECKOE HaNpsLKEHHE, COMNPOTUBIEHUE IMPOBOJHHKA,
yZI€JIbHOE COMPOTHUBIICHUE BEIIECTBA, PA00Ta U MOLIHOCTH AJIEKTPUUECKOTO
TOKa), NpU OMNHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCIIOJIb3YEMBIX BEJTUYMH, 0003HAYEHUS U €UHUIIBI (PU3NUECKUX BEJINYMH,
HaXoAUTh (POPMyJbI, CBSI3BIBAIOLIME JAHHYIO (U3NYECKYIO BEIMUYHHY C
IPYTUMHU BEJIMYMHAMH, CTPOUTHh TpaUKd H3YYEHHBIX 3aBUCHUMOCTEH
(bU3NYECKUX BEJINYHH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOXKEHHUSI MOJIEKYJSIPHO--KHHETHYECKOW TEOPUU
CTPOEHHMSI BEIEeCTBA, MPUHLUII CYNEPHO3UIMH MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa 1l yyacTKa 1enu, 3aKOH
Jlxxoyns—JIeHua, 3aKOH COXpaHEHUs! SHEPTUH, [IPU 3TOM J1aBaTh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3allMCHIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;
OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
11aroB ¢ Omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PUBMUECKHUX SIBICHHIA,
(bu3nyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiarb pacu€THble 3aJadyd B 2-3 JEHCTBUSA, HCHOJIb3YyS 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHalv3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX IS peUIeHHs] 3aJadyd, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJuMble A €€ pelleHHs, MPOBOAMTH pPacu€Thl U CpPAaBHUBATH
NOJy4Y€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;



pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEMIUTh MPH I[TOMOIIH
$u3NYECKUX METOMOB, MCIONb3ysd OMHCAHHE HCCIEJOBAHMS, BBIACISATH
IIPOBEPSAEMOE  IPEIIIOJIOKEHHUE, OLEHMBATh MPABWIBHOCTh MOPSAKA
MIPOBEJCHUSI UCCIIEIOBAHUs, J€JIaTh BBIBO/IBI;

OPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
$uznyeCKuX CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHWsl MpPU MU3IYYEHUH OT LBETa H3Iyyaromed (MOTJIONIAroIIei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUAKOCTU U
IJIOIAAn €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCHCTBUE
DIEKTPUYECKUX  3apsAI0B, B3aWMOJCHUCTBUE IIOCTOSSHHBIX MAarHUTOB,
BU3yaIM3allMsl MATrHUTHBIX IIOJIE€HM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOIO IOJI1 HAa NPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHuTa,
CBOMCTBA D3JEKTPOJABUTATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IIPOBEpPSAEMbIE MPEINOJI0KEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000pyAOBaHusl, ONMUCHIBATH X0/ ONbITA U (DOPMYJIUPOBATH BHIBOIbI;
BBITIOJIHATH IPSMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHON BIAXKHOCTH
BO3/lyXa, CHJIbI TOKA, HANPSDKEHUSA C MCIOJIB30BAHUEM aHAJIOIOBBIX
npuOOpOB M JAaTUYMKOB (PU3UYECKUX BEJIMYMH, CPAaBHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHOMN MOTPEIIHOCTH;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAX IIOIEPEYHOTO
CEYECHUS U yIEJIBHOIO COIIPOTUBIICHUS BEIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HAINpPSHKEHHWsT HAa NPOBOJIHHKE,
WCCIIEAOBAHUE IOCIEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIVHEHUN
IPOBOJHMKOB): IUIAHUPOBATHh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBIMOJHATh M3MEpPEHUs, Cilenysl MPEeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBO/IBI 10 PE3YyJIbTaTaM MCCIIEN0BAHNUS;

NPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUYHMH (yHAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOr0 TOKAa): IJIAHUPOBATh W3MEPEHHs, COOMpPATh
DKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHON WUHCTPYKUUU, U
BBIYUCIISATh 3HAYEHUE BEJINYNHBIL;

COOJTI0IaTh TIPaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TNPUHIMUMBl JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMHUCAHUS (B TOM YUCIIE: CUCTEMA



OTOIUICHHUS JOMOB, TUTPOMET, MapoBasi TypOrHa, aMIEPMETP, BOJIBTMETP,
CUETYMK JJIEKTPUUYECKOM BSHEPTUHU, HIIEKTPOOCBETUTENBbHBIE MPUOOPHI,
HarpeBaTeNbHBIE  DIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, 3IEKTPOABUTaTENb IOCTOSTHHOTO TOKA),
UCIIOJIB3Ysl 3HAHMS O CBOWCTBax (PM3MUECKUX SIBJICHUN UM HEOOXOIUMBIE
dusznyecKkre 3aKOHOMEPHOCTH;

e pacno3HaBaTh IMPOCTHIE TEXHHUYECKUE YCTPOWCTBA W HW3MEPUTEIbHBIE
npUOOPHI IO CXEMaM U CXEMAaTUYHBIM PUCYHKaM (KUJIKOCTHBIA TEPMOMETD,
TEPMOC, IICUXPOMETP, TUI'POMETP, IBUTrATENIb BHYTPEHHErO CropaHus,
3JIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUUYECKUX LENen ¢
NOCJIEOBATEIbHBIM U NAPAJIEIbHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyasi
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LENEN;

e IPUBOAUTH MpUMEPbl  (HAXOAUTh HMHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HH I oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEACHUS B OKPYXKAIOLLEH CpeJIe;

e OCYHIIECTBIISAITh MOMCK HUHpOpMauu (U3NYECKOTO COJACpKAaHUS B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM M NYyTEM CpPaBHEHHUS
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIACISATH HHPOPMALIHIO, KOTOPAS! ABJISIETCS
POTUBOPEUYUBOMN HIIM MOKET ObITh HETOCTOBEPHOM;

e HCIOJIb30BATh MPU BHIIOJHEHUU YUYE€OHBIX 3a/laHUN Hay4YHO--TIONMYJISPHYIO
JauTepaTypy GU3HUECKOTo COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetu IHTepHeT, BiaaeTb MNpPUEMAaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBanusi THGOPMAIIUU U3 OJTHOWU 3HAKOBOUW CUCTEMBI B JPYTYIO;

e CO3/1aBaThb COOCTBEHHBIE IMUCHMEHHBIE M KpPATKUE YCTHBIE COOOLIEHUS,
0000mass wmHDOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp>KaHus, B TOM YKCJe MyOJINYHO MPEACTABIATh PE3yIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUUHBIM ammapaT Kypca (U3MKH, CONPOBOXKAAThH
BBICTYIUIEHUE MTPE3EHTALINEN;

e IIPU BBIOJHEHUU YYEOHBIX IPOEKTOB W HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTh 32 BBHIMOJHEHUEM IIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHWBaTh COOCTBEHHBIA BKJIaa B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBATh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoHiy oOyuenust B 9 kjiacce npeIMeTHbIE pe3yabTaThl HA 6a30BOM YpPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOLIUXCSI YMEHUIA:



UCIONB30BaTh TMOHSTUSA: CHUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPAEKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO MIBIKCHUS, Aehopmarius
(ympyrasi, mjacThuyeckasi), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPIOE TENO,
HEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KoeOaHus U
BOJTHBI, 3BYK, HH(QPA3BYK U YIbTPa3BYK, YJICKTPOMATrHUTHBIC BOJHBI, TITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTh M JadbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, 6eTa- U raMMa-u3IIydeHHUs,
W30TOIIbI, SIZIEPHAs SHEPTETUKA;

paznuyaTh SIBJICHUS (pPaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEIHOE JABUXKEHHE, CBOOOJHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYXKHOCTHU, B3aUMOJICHCTBUE
TEeJ, PEaKTUBHOE JBIKEHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTpPaKCHHE
3ByKa, MNPSIMOJIMHEHHOE pacnpoCTpaHEHUE, OTPAXXEHHUE U TPEIOMJICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUE OeIoro cBeTa B
CIEKTp U CJOXXEHUE CHEKTPAIbHBIX I[BETOB, JUCIEPCHUS  CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMIICTpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 53XO, I[B€Ta Tell,
ONTUYECKUE SIBJICHUS] B TPUPOJE, OMOJIOTHYECKOE ACHCTBHUE BUIAUMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO HW3IIYYCHHM, €CTECTBEHHBIN
PaIOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJAUOAKTUBHBIX U3JIyYCHUN Ha
OpraHu3M 4YEJIOBEKAa), MPHU STOM TMEPEBOJAUTH MPAKTHUUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOTB3YS
¢dbuznyeckre BeNMYMHBI (CpelHSsT M MIHOBEHHas CKOPOCTh Tella IpHU
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepEeMEIlICHHE, IMyTh, YIJIOBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YIPYTrOCTHU, CHJIA TSKECTH, YCKOpPEHHUE
CBOOOJHOTO TIQJEHHUs, BEC Tejla, HMMIYJIbC Tella, WMITYJIbC CHJIBI,
MexaHu4eckas paboTa M MOIIHOCTb, TOTCHIMAJIbHAS JHEPrus Teda,
MOJHSATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPIUsl CXKATOU



NPYKUHBI, KHHETUYECKas JHEPT U, TOJTHASI MEXaHUYECKasi SHEPTHs, IEPUO.T
U 4YacToTa KojeOaHul, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTeidb MPEJIOMIICHHUS Cpefbl), MPU OMHUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT MCIOJIb3YyEeMbIX BEJIUYUH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYI0 (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SIBJICHUS M IIPOLIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPTUHU, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYMEPIO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJbCa, 3aKOHBI OTPAKEHUS U
MPETIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHUCEI
IOpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOWMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHTYyaIlil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATD
PUYUHHO--CJIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 IOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUIH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuaTh pacu€THbIE 3a/1a4 (ONTUPAOUIUECS HAa CUCTEMY U3 2—3 ypaBHEHMI ),
UCTIOJB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3HUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3aJ]aui 3aliChIBaTh KPATKOE yCIOBHE, BBIABIATH
HEJIOCTAIONINE UM M30BITOYHBIC JAHHBIC, BHIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOJUMbIE ISl pEIlIeHUs, MPOBOAUTH pPAcu€Thl M OLICHUBATH
PEATUCTUYHOCTD TIOTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUINHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3NYECKUX METO/IOB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBUIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIIEOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUH U OMBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPY>KHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJI€OaHUH, MPSIMOJIMHEHHOE PaCpOCTPAHCHHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY M3 H30BITOUHOro Habopa



000py/I0BaHUs, OMUCHIBATH XO/JI OTBITA U €r0 Pe3yIbTaThl, POPMYITUPOBATH
BBIBOJIBL;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Onpeaensis
CpeqHee 3HA4YCHHE W3MepsAeMoil BenwuuHbBl ((POKycHOE paccTosHUE
cobuparomiel JIMH3bI), O0OOCHOBBIBaTH BBIOOP croco0a HM3MEpPECHUS
(M3MepUTENHHOTO MPUOOpPA);

IPOBOJAUTH HCCIEAOBAHUWE 3aBUCHUMOCTEH (DU3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPECHHI (3aBUCUMOCTD ITyTH OT BPEMECHH TIPH
PaBHOYCKOPEHHOM JBW)XKCHHHM 0€3 HadyalbHOW CKOpPOCTH, TEpHOAa
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakK€HUsl CBETa OT yrja MaJeHUs W yria MPeIoMJICHHs OT yria
NajieHus): TIUIAaHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYECHHOM 3aBUCUMOCTH
bu3nUecKuX BEIUYMH B BUAC TaONUIl U TpaQUKOB, J€JIaTh BBHIBOABI 1O
pe3ylbTaTaM HCCle0BaHNUS;

MPOBOJUTH KOCBEHHBIC W3MEPECHHS (U3MUECCKUX BEIWYUH (CPEIHSSI
CKOPOCTh U YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHUE
CBOOOJTHOTO TMaJIeHUsI, KECTKOCTh TPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHHS, MEXaHW4yeckass paboTa M MOIIHOCTb, YaCTOTa W TMEPHUOJ
KOJIe0aHUN MaTeMaTHYeCKOT0 W TPYKMHHOTO MAasTHHKOB, ONTHYECKas
cuia coOuparomieil JHWH3bI, PAJAMOAKTUBHBIA (POH): IMJIAHUPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHATH
U3MEpPEHUs, CIeysl MPEIJIOKEHHOW WHCTPYKIIMU, BBIYUCIATH 3HAUYCHHE
BEJTUYMHBI U aHAJIM3UPOBATH MOTYUYCHHBIE PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHNN;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MPH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3NYECKUX MOJEIIEeH:
MaTepuagbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHEeTapHasi MOJIeIb aTOMa, HYKJIIOHHAs! MOJIEITh
aTOMHOTO sI7Ipa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMuUcaHus (B TOM YHUCIE:
CIUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPCHHsS, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAHUA O
CBOMCTBAaX (PU3NYECKUX SBICHUH MW  HEOOXoauMmble (pu3myeckue
3aKOHOMEPHOCTH;



UCIIOJIb30BAaTh CXEMbI U CXEMATHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelieHur  y4eOHO--TIPAaKTUYECKUX 3a]ad, ONTUYECKUE CXEMBbI IS
HOCTPOEHHUS N300paXKEHUM B IIJIOCKOM 3€pKajie U COOMparouiei JTMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHPOPMALMIO O  IpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHusi 0€30MacHOCTH MU oOpalieHnu ¢ mpudopaMu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUSI 310POBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOLIEH CPEIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpeEJeNIeHUs] JOCTOBEPHOCTH MOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IONIOJTHUTENIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHU, CIIPABOYHBIE MAaTEPUaIbl, PECYpPCHI
cetu MuTepHer, BiIaAeTh mNpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
myOIMYHO TPEICTABIATh PE3yIbTaThl IPOSKTHOM MM UCCIEI0BATENbCKON
JESATENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJB30BaTh  H3yUEHHBIN
HNOHSTUMHBIN amnmapar HM3y4yaeMoro pasjena (pU3MKd U CONpPOBOXKAATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4€ToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI
pecypcsbl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BellleCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHH4ecKOoe OBUKEHIE 3 nbmorexa [0

https://m.edsoo0.ru/7f416194
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bubnunoreka LIOK

3.2 Mepuus, Macca, MA0THOCTE 4 ! https://m.edso0o.ru/7f416194
bu6nmoreka [IOK
3.3 Cuna. Bupet cun 14 2 https://m.edso0o.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenava naBnenust TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 JlaBIIeHHE XKHKOCTH > https://m.edso0.ru/7f416194
bubnunoreka LIOK
4.3 ATmoceproe naseHie 6 https://m.edso0.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazaeny 21
Pa3pnen 5. PaGoTra u MOIIHOCTB. DHeprust
bubmmoreka IIOK
51 Pabora n momsoCTS 3 ! https://m.edso0.ru/7f416194
but6mmorekxa [IOK
5.2 Hpocteie mexarusMb! S . https://m.eds00.ru/7f416194
bubnunoreka LIOK
>3 Mexanirieckas sHepris 4 1 https://m.edso0o.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12
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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
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI 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
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9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaunmenoBanmue
(undposbie)
n/  pasgenoButeM  Bcer Kourpoabn — Ilpakruueck
oOpa3oBaTejibHbIE
1| NporpaMMmel 0 ble padoThI ue padoThl
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
Mexanuueckoe
JE—— bu6mmoreka [JOK
1.1 10 1 https://m.edsoo.ru/7f41a
CII0COOBI €T0
4a6
OITMCaHM
BzaumoneiictBu buGnnorexa [IOK
1.2 20 1 3 https://m.edsoo.ru/7f41a
€ Tell
4ab
3aKOHEL bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEeHUs 426
Utoro no pazneny 40
Paznen 2. Mexannuyeckue KoJ1e0aHUsI H BOJIHBI
MexaHuveckue bubmorexa [IOK
2.1 7 3 https://m.edsoo.ru/7f41a
KoaeOaHus
4a6
MexaHuveckue bubmmorexa [TOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Hroro no pazneny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JIEKTPOMArHMTHBIC BOJIHBI

DIIeKTPOMarHuT
Hoe THolIe I bubmuoreka [JOK
3.1 6 2 https://m.edsoo.ru/7f41a
3JIEKTPOMAarHuTH
4a6
bI€ BOJTHBI
Hroro mo pasneny 6
Paznen 4. CBeToBbI€ sSIBJICHHSI
3aKOHBI bubmuorexa [JOK
4.1 pacrpocTpaHeHH 6 2 https://m.edsoo.ru/7f41a
sI CBETa 436
JIuH3BI 1 but6mmorexa [IOK
4.2 ONTHYECKHE 6 3 https://m.edsoo.ru/7f41a

MIPUOOPHI

4a6
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Paznoxenune

bu6mmoreka [IOK

4.3 0eJIoro cBera B 3 2 https://m.edsoo.ru/7f41a
CIIEKTP 4a6
Hroro no pazaeny 15
Paznen 5. KBanroBble siBJIeHUSA
Ucnyckanue u bubnuoreka [JOK
51 MOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Croere bu6mmoreka [JOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO S7pa
4a6
ArenHbIe bubmuoreka [JOK
5.3 Hep 7 1 1 https://m.edsoo.ru/7f41a
peakuu 426
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-0000 A0 MOAY /1B
[ToBTOpeHue n
000061IeHNE bubmuoreka [JOK
6.1 COJICPIKaHUs 9 1 2 https://m.edsoo.ru/7f41a
Kypca (hU3uKu 3a 4a6
7-9 k1acc
Wroro mo pazneny 9
OBIIEE
KOJIMYECTBO
102 4 27
YACOB I1O

I[TPOT'PAMME
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