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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, NPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYalOlIUMXCS W OpPraHU3AlMIO0 U3YYCHUS
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Yy4EHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEIMETHOTO COJEp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, OCKOIBKY (PM3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

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

N3yuenne ¢usnkun Ha 0a30BOM ypOBHE TMpEIINoJaracT OBJIAJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIKUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JaHHblE M  HCIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BBIBOIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX
OCHOBHBIE  00111€00pa30BaTEbHbIE MPOTPAMMBI, YTBEPKIAEHHOW peIICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyenus pusuku:

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

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJIM (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 Iejield MporpaMMbl 1O (U3MKE HA ypOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETECHUE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUYECKHUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS M BBITOIHATH OIBITHI,
nabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHNE HH(OPMAITUH;

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

Ha usydenue snektuBHOro Kypca «®u3nka B 3a7a4ax U SKCHEPUMEHTAX)

(6a30BBIN YpOBEHB) HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS OTBOJIUTCS 68
yacoB: B 7 kimacce — 34 yaca (1 yac B Hememo), B 8 kimacce — 34 yaca (1 vac B
HEJIEITI0).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTelb JIeJaeT BIOOp MPOBEICHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.

COJEPXAHUE OBYUYEHUA

7 KJIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY:KAI0IIEro MUpa.

@uszuka — Hayka o mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHUS:
MEXaHHYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue Quanueckux BeluyuH. Duznyeckue
npudopsl. [lorpemHocTs u3mepeHnit. MexxayHapoHasi CUCTEMa €AMHHIL.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPO.Y.
EcTecTBEHHO-HAYYHBIM METOJl TMO3HAHMSA: HAOJIIOJEHHE, MOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmoaemMoro sBieHus. Onucanue GU3NUEeCcKUX SBJICHUM ¢ TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usunyeckue NpuOOPsl U MPOLEaypa NPIMbIX U3MEPEHUI aHAJIOTOBBIM H
U (QPOBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHne UEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO pUOOpa.
2. M3mepeHue pacCTOSTHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OmnpeneneHue pa3sMepoB MabIX Tell.
5. M3Mepenue Ttemrieparypbl IPU MOMOIIM KUJIKOCTHOIO TEPMOMETpaA U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHusl MO MPOBEPKE THUIIOTE3bI: JATBHOCThH IMOJIETA
IapuKa, MyMmEeHHOTO TOPU30HTAIBHO, TeM OOoJIbIle, YeM OO0JbIle BHICOTA
IyCKa.

Paznean 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JIBrkeHne wuactui BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMSI YacTULl C
TemriepaTypoii. bpoyHoBckoe mBuxenue, nuddys3us. BzammoneicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.



ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIAKOCTEH M TBEPIBIX
(kpucTammyecknx) Tesl. B3anMocCBsA3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSIX U X aTOMHO-MOJIEKYJIIPHBIM cTpoeHHeM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO ABUKEHUS.

2. Habmonenue nuddysumn.

3. HaOmionenue ~ siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnsie padomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIONb30BaHUEM

dboTtorpaduii).

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 JBI)KEHHMS Tesl. Macca kak Mepa HHEPTHOCTH Tela.
[InotHoCcTh BemecTBa. CBSI3b IUIOTHOCTU C KOJMYECTBOM MOJEKYJ B E€IUHULIE
o0BEMa BelecTna.

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 MexaHn4ecKoro IBM>KEHHUS Tela.
N3mepenne ckopoCTH MPSIMOJIMHEHHOTO JBUXKECHMUS.
HaOGmroienue siBfieHust HTHEPIUH.

CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEII.
CnoxeHue CHJl, HaIPaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopuvie pabomeul u onvimel.

1. OmpepeneHne CKOPOCTH PABHOMEPHOTO JIBIKECHHMSI (IIApHKa B KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOMU IJTIOCKOCTH.

1
2
3
4. HabmroneHue n3MeHeHUs1 CKOPOCTHU MPU B3aUMOICHCTBUM TEJI.
5
6



Onpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. ONBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivm)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbITBL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUS OT
BECa TEJIa U XapaKTepa COMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3nen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE 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. 3aBUCUMOCTb JABJIEHUS KUJIKOCTH OT TiyOuHbl. ['mapocraTmyeckuit
napagokc. Coolmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHbBI CylecTBOBaHUS
BO3QylHOW o6osouku 3emin. OnbiT Toppuuemu. M3mepenue armocdepHOro
JaBJI€HUs. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTo TABJICHHUS.

JlelicTBue KUIAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTBD JABJICHUS ra3a OT TEMIIEPATypHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coo0m1aromuecsicCocy/ibl.

['mapaBanueckumnpecc.

[IposiBnenue nercTBrst aTMOC(HEPHOTO JABICHUS.

3aBUCHMOCTDh BBITAIKUBAIOLIEH CHJIBI OT 00BEMaA MOTPYKEHHOW YacTU

TE€JIa ¥ ITIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcioBME IIJIaBaHMsS TEJI: IUIABAHUE WJIM NOTPYKEHHE TENl B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOTPpy>KEHHOH B
KUJKOCTh YaCTH TeJA.

2. OnpeneneHne  BBITAJIKUBAIOIIEH CWIbL, JEHUCTBYIONIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEMCTBYIOLIEH HA TEJO
B KHUJIKOCTH, OT MACChI TEJIA.

4. OnbITbl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAJIKMBAIOIIEH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
YKUJKOCTb YACTH T€JIA U OT IJIOTHOCTH >KUJIKOCTH.

A A T o o
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5. KoHCcTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEIIECIIEHUE €€ TPYy30HOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexanunueckast pabota. MOITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJOKY.
«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAIbHAS  DHEPTHS.
[IpeBpaiilieHre OTHOTO BH/IA MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPaHEHUS
SHEPTrUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuviepabomol u onvimol.

1. Omnpenenenrie pabOThl CUJIBI TPEHUS TIPU PAaBHOMEPHOM JBUKEHUU Teja

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBaHue yClnoBUM PaBHOBECHS phIUara.
3. H3amepenue KIIJI HakTOHHOI NIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON YHEPIUH.
8 KVIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUU CTPOECHUS
BelecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONBITEI, NOATBEPKAAOIINE
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 TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HW3MEHEHMS BHYTPEHHEH JHEPTUU:
Temionepeaaya 151 COBEpILIEHUE paboTHI. Bupr TEIUIONEpEeAAYH:
TEIUIONTPOBOHOCTh, KOHBEKIUS, U3TyUYEHHE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIIOBOro Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATyphl KHUIIEHHUA OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxHocTts BO31yXa.



OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[TpuHiuner padotel TemnoBbix asurareneil KIIJ[ TtemmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPAILEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.,
5
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HaGnronenrie OpoyHOBCKOTO ABUKEHUSI.

Hab6mronenune nuddysun.

HabmtoieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermIoBoro pacmpeHus Tedl.

V3MeHeHre HaBJieHUs ra3a NMpH WU3MEHEHHH 00bEMa W HArpeBaHUM WU
OXJTXKICHUH.

[IpaBuna n3MepeHus TeMITepaTyphbl.

Bunb! Teruionepeaayu.

OxJaxJieHue pUu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepIieHNH paOOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN PA3JINYHBIX BELIECTB.

. HabGnronenue xumnenus.

. Habmroienue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JIBUTATEIICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIH caxapa.
OneIThl MO0 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJJTOHE HITPUILA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUS WA OXJIAKICHHS.

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

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayn U padboThl BHEUTHUX CHJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJITHHIPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsl.

OrnpeneneHne OTHOCUTEIBLHOM BIIa)KHOCTH BO3AyXa.

Onpenenenue yaeabHOW TEMIOTHI MIABJICHUS JbJA.



Pasznen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonericTBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0B U PACCTOSHUS MEXKTY TeJIaMu).

OnekTpudeckoe mnoJie. Hanpsxk€HHOCTh 3iieKTpudeckoro mnoist. [IpuHnmn
CYIIEpPIIO3ULINU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuima  Toka.  DJIEKTPUYECKOE  HAIpsKEHHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BelIECTBA. 3akoH Oma
I ydactka nenu. llocienmoBarenbHOe W MAapalIENbHOE  COCAMHEHUE
MPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKkTpudecKre 1enu U MOTPEOUTENH IEKTPUIECKO sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MaruauTHoe nosie. MaruuTHOe noJjie 3eMJI U €ro 3HauYeHue JJIs )KU3HU Ha 3eMJle.
Oneir  Opcrega. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHHKE. [IelicTBME MArHUTHOTO MOJI HA IPOBOJIHUK C TOKOM.
DNEeKTpOJBUIaTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENCH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJIEKTpU3ALUATEL.

JIBa pojia JIEKTPUUECKHX 3apsJI0B U B3aMMOJICHCTBUE 3apsSKEHHBIX TEll.
YCTpOUCTBO U IEUCTBUEIIEKTPOCKOIIA.
DNEeKTPOCTaTHYECKAIMHAYKIIS.
3aKOHCOXpaHEHUSAAIEKTPUUECKUX3aPsII0B.

[IpoBOAHUKH U TUDJICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

N CTOYHMKUTIOCTOSIHHOTOTOKA.

JIeCTBUARIEKTPUIECKOTOTOKA.

10. DNEKTPUYECKUNTOK B JKUIKOCTH.

W X N U kA W N e



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

25.

["a30BbIi pa3psia.

N3mepeHre CUiibl TOKa aMIIEPMETPOM.

N3mepeHue 3eKTpUUeCKOTO HAMPSHKEHUST BOJIBTMETPOM.

Peocrtar u Mara3uH conpoTHBJICHUH.

B3anMmoelicTBHE NOCTOSIHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTHU Pa3/ICICHUS MOJIOCOB MAarHUTA.
MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OnbIT Opcrena.

MarauTHoe 1oJjie ToKa. DJICKTPOMAarHuT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.
DJIEKTPOJIBUTATENh OCTOSIHHOTO TOKA.

HccnenoBanue sSiBICHUS 3JIEKTPOMArHUTHON UHYKIIUH.
OnbiTei®apanes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DJIEKTPOTeHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopuviepabomsl u onvimel.

1.

o u ok~ w

10.
11.

12.

13.

OneIThl MO HAONIONCHUIO DJCKTPU3ANMM Ted HWHAYKIUMEH U MpHU
CONPUKOCHOBEHUH.

HUccnenoBanne [OEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIUDJICKTPUKH.

COopka u mpoBepka paboThI NEKTPUIECKOM IIEMU MOCTOSHHOTO TOKA.
N3mepeHue U peryJimpoBaHUE CUJIbI TOKA.

N3mepeHne U peryJupoBaHUE HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4Ye€pe3 pe3UucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro [JIMHBI, IUIOWAAd MONEPEYHOTrO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUM MpU TMOCIEA0BATEIHHOM
COCIMHEHUH JIBYX PE3HUCTOPOB.

[IpoBepka mpaBWiia [Jis CWIbl TOKa MPU MAPAIIIEIBHOM COEIUHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] nHarpeBarens.



14. MccnmenoBaHre MarHUTHOTO B3aUMOJAEHUCTBUS OCTOSTHHBIX MATHUTOB.

15. I3ydyeHne MarHuTHOTO TIOJS TMOCTOSIHHBIX ~ MAarHUTOB NOpPU  HUX
00BEIUHEHUU U PA3ICICHUN.

16. MccnenoBanue AEHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJEHCTBUS
KaTyIIKH C TOKOM KW MarHuTa OT CHWJIbI TOKa W HaIlpaBJICHUS TOKA B
KATYIIKE.

18. MI3ydyeHue AeiCTBUS MAarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOIBUTATES.

20. smepenue KII/] anekTpoaBUraTeibHONYCTaHOBKH.

21. OnbITBI IO HCCHEAOBAHUIO SIBJIEHUSI AJIECKTPOMArHUTHOM WMHAYKIWU:
WCCIICIOBAHWE W3MEHCHHW 3HAYEHHWS W HAIPaBICHHUS WHIYKIHMOHHOTO
TOKA.

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA TIPOT'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

HByLIGHHG (1)H31/IKI/I Ha YPOBHC OCHOBHOI'O 06IHCFO O6paSOBaHI/I$I HaIIpaBJICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbTaTe uzydeHus Gpu3nKu Ha ypOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs

y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONINE TUIYHOCTHBIC PE3YJIbTATHl B
JaCcTH:

1) maTpMoOTHYECKOrOBOCTIMTAHUSA

— IIPOSIBJIICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
busnuecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— F'OTOBHOCTh K aKTUBHOMY Y4aCTHIO B 00CYKJI€HUU OOIIeCTBEHHO3HAUUMbIXU
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHHEM JOCTHKEHUN
busuky;

— OCO3HaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX NPHUHIUIIOB B JESATEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOTOBOCIIUTAHMSI:

— BOCTIPUATHE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
IOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTHHAYYHOT ONIO3HAHUS:

— OCO3HAaHUE UEHHOCTH (U3MYECKOW HAayKd Kak MOIIHOTO HHCTPYMEHTa
II03HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTUM, BAXKHEHILIEW COCTABIISIOLIEH
KYJIbTYPBI;



— pa3BUTHE HAay4YHOU JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NEeSATENbHOCTH;

5) dopvupoBanus  KYJbTYPbI 3I0pPOBbS H  3MOLHMOHAJIBHOIO
0J1aronoJIyaus:

— OCO3HaHHUE IIEHHOCTU Oe30MacHoro oOpa3a KU3HHK B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXKHOCTU TNPaBWII OE€30IIaCHOTO TOBENCHHS Ha
TpaHCIIOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 000PYIOBaHHUEM B
JOMAlIHUX YCIIOBHSIX;

— chopmMupoBaHHOCTh HaBbIKa pedIieKCUH, MpPU3HAHUE CBOETO IIpaBa Ha
OLIMOKY M TaKOI'0O e MpaBa y APyroro 4eaoBeKa;

6) TPy10BOIr0 BOCIMTAHUSA:

— AKTHBHOE y4YacTHE B PEIICHHHM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3alid, TOpojia, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIBHOM HAIPaBJI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUM;

— MHTEPEC K NPAKTUYECKOMY U3YyUEHHUIO Npo(ecCrid, CBI3aHHBIX C (PU3UKOM;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA :

— OpUEHTalusd Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUU I PEIICHHs 3aaad B
o0JacTh OKpy’Karollel Cpelbl, [UIAHUPOBAHUS IIOCTYNKOB U OLEHKU HX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH CPeibl;

— OCO3HaHME TIJI00aJbHOIO XapakTepa HKOJIOTMYECKUX NpoOsieM M MmyTed ux
peuieHus;

8) amanTanum K M3MEHSIIOIUMMCH YCJOBHSAAM COLMAJIBHOW WM NPHPOAHOM
cpeabl:

— MOTPeOHOCTh BO B3aMMOJEWCTBUM IIPU BBINOJHEHUU HCCIEJOBAHUN U
NPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX,

— TIOBBIIIEHUE YPOBHA CBOEM KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO
NEeSATENBHOCTD;

— NOTPeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4Kclie (POPMYIUPOBAThH
UJeH, IOHATHUSA, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U SABJICHUSIX;

— Oco3HaHHue JAe(PUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTCHTHOCTEH B 00JIaCTH
busuky;

— IUIAHUPOBAHHE CBOETO PAa3BUTHS B NPUOOPETEHUH HOBBIX (PUIUUECKUX
3HAHUU;

— CTpEMJICHHE aHAJIM3UPOBATDH U BBISBIIATH B3aUMOCBSI3U IPUPO/IbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

— OIICHKAa CBOMX JCMCTBUM C y4E€TOM BIMAHMSA HA OKPYKAIOUIYIO Cpeny,
BO3MOYKHBIX IN100aIbHBIX NOCJIEACTBUM.



METANIPEJMETHBIE PE3YJIBTATBI

B pesynbraTte OCBOCHHS TpPOTpaMMbI MO (PHU3MKE Ha YPOBHE OCHOBHOTO
o0miero oOpa3oBaHus y oOydaromierocsi OyayT chopMUpPOBaHbI MeTaNpeIMeTHbIe
pe3yJIbTAThI, BKIIOYAIOIINE I03HABATEIbHBIC YHUBEPCATIbHBIC yueOHbIC NCHCTBHS,
KOMMYHUKAaTHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIC  JEHCTBUS,  PETYJATUBHBIC
YHUBEpPCAIbHBIC YIeOHbIC TCHCTBHSL.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble Jiornueckue AeMcTBUA:

BBISIBIIAITH W XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKALIUU, OCHOBAHUS JIJIS
000011I€HNS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAHHBIX U HAOJIOCHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBIISATh MPUYMHHO--CJICICTBEHHBIC CBSI3U TPU HU3YyYEHUU (DU3NUECKUX
SIBJICHUHA W TIPOIIECCOB, JETaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
U WHIYKTUBHBIX YMO3aKIIFOUCHHWH, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3SIX
(bU3NYECKUX BEJINYNH;

CaMOCTOATENILHO BBIOMPATh CHOCOO perieHus: y4eOHOW (u3nuecKon
3alayu (CpaBHEHHE HECKOJIbKUX BAapUAHTOB peEIICHUs, BHIOOp HambOolee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBblencciieoBare/ibCKueIeHCTBUSA.

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEIHCKUN HHCTPYMEHT TTO3HAHMS;
MIPOBOAMTH IO CAMOCTOSITEIILHO COCTABIICHHOMY TUTaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHHE (PU3UUYECKOTO
SIBJICHUS,

OIICHMBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMAIIHIO,
MIOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
MIPOBEIEHHOTO HAOIIOCHUS, OIBITA, MCCIICIOBAHMUS,

MPOTHO3WPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHC  (U3HUYCCKUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATH MPEATOI0KESHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX Y KOHTEKCTaX.

Pabora c nundopmanueii:



MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3apPOCHI MPU TTOUCKE H
orOope WHGOPMAIMKM WA JAHHBIX C y4ETOM TMPEIIOKCHHOW YydeOHOU
bu3ngecKoi 3a1a4u;

aHAIIM3UPOBaTh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH MHPOPMAITHIO
Pa3IMYHBIX BUJOB U (hOPM IMPEICTABIICHHS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMAIMU W WUTIOCTPUPOBATH pEIIaeMble 3aJadd  HECIOKHBIMHU
CXeMaMH, IuarpaMMaMiu, HHOU TpadrKoi M X KOMOMHAIIASMU.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUSA:

B X0Jie 0OCYXJeHUsl y4eOHOro marepuana, pe3yiabTaToB J1aOOpaTOPHBIX
paboT ¥ IPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HAa PEIICHUE 3aJadyd W TOJJICpIKaHHC
0J1aroxenaTeIbHOCTH OOIICHHMS;

COTIOCTABJISATh CBOM CYXIEHHUS C CYXICHUSAMH JIPYTUX YYaCTHHUKOB
nuanora, OOHapyXUBATh Pa3IMIUE M CXOACTBO ITO3HIIHIA;

BBEIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIIATh PE3YIbTAThl BEITIOJHEHHOTO (PH3NIECKOTO OIBITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaTh W MCIHOJB30BaTh  IPEUMYIIECTBA  KOMAHIHOHM U
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIEMBI;

MPUHUMATH LIEJIM COBMECTHOM JEATEIIbHOCTH, OPTaHU30BHIBATh JCHCTBUS
no e€¢ JOCTIKEHHIO: paclpeleisiTh PO, OOCYXKIaTh TPOLECCHl |
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJBKUX JIFOCH;
BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIMpPABICHUIO W KOOPJAWHHPYS CBOW JCHCTBUA C APYTHMH
YJIeHaMU KOMaH/IbI,

OIICHUBATh KAa4eCTBO CBOCTO BKJIaJIa B OOMIMKA MPOIYKT IO KPUTEPHIM,
CaMOCTOSATEILHO C(OPMYITMPOBAHHBIM yUYaCTHUKAMH B3aMMOICHCTBHSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (U3nIecKux 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYaATbHOE, TPHUHATHE PEIICHUs B TPYIIE, MPUHATHE PEIICHUN
rpynmnoi);



CaMOCTOSITENIFHO COCTaBJISTh AITOPUTM pellieHus! (PU3NUeCcKOl 3aJaun HIn
IUTAHA HUCCIENOBAHUSA C Y4ETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATH MPEJIaracMbI€ BAPUAHTHI PELLICHUM;
Jies1aTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbHbIN HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLEHKY CUTYalluu U IPELJIarath IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTWIKEHHS)  Ppe3yJlbTaToB
NESTENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH (B TOM YHUCIIE B XOJ BBIIIOJIHEHUS
(U3NYECKOTO UCCIECOBAaHMSI WM IPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, M3MEHUBLIMXCS CHUTYallMil, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM;

CTaBUTb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYIOro;
IPU3HABaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHnd (PU3NYECKUX 3a]1a4 UIIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

HPEIMETHBIE PE3YJIBTATDI

K xonIty oOyuenus B 7 kjacce rnpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIITUXCSI YMEHUM:

UCIIOJI30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHUYECKHE  SBJICHMS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYEeCKOe JBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEMHOE), TPAaECKTOPHUs, PaBHOAECUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBiaeHUs (IudQy3us, TEIIOBOE ABMKCHHUE YacTUIl BELIECTBA,
PaBHOMEPHOE  JBH)KCHHE, HEPaBHOMEPHOE  JIBIDKCHHE,  WHEPLMS,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOW OCBHIO
BpallleHus, Tepenaya AaBiCHUS TBEPABIMU TeEJIaMH, >KHUIKOCTAMH H
razamu, atMocepHoe JaBieHHE, IUIaBaHME TeJl, IPEeBpaALICHUS
MEXaHUYECKOM SHEPruH) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIOLIUX TaHHOE (PU3NUECKOe SBICHHUE;
pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI JIBWKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW M HEXHBOMU
NpUPOAE, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIMSHUE



aTMoc(epHOro JaBJICHUs Ha >KUBOM OpraHH3M, IUIaBaHHUE PBIO, pbluard B
TEJe YeOBEeKa, MPU ITOM MEPEBOAUTH MPAKTHUUECKYIO 3a7]a4y B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YsI
busznueckue BeTMYUHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpEMs,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWIa TPEHUs, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tras3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYEeCKas paboTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(G(OUIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETHYeCKass U TOTEHIMAJIbHASI JHEPrus), MpPU ONUCAHUM TPABUIBHO
TPakTOBaTh  (PU3MYECKH  CMBICH  HUCHOJIb3YEMbIX  BEJIIMYUH, HUX
0003HAaYeHUs1 U €IWHULBI (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMU,
CTPOUTDH rpaPUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUIO paBHOBecHs peiuara (0J0ka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruM, NpPU HTOM [JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh PUYMHHO--CJICCTBEHHbBIE CBS3H, CTPOUTh 00bACHEHUE u3 1-2
JOTHYECKHX ILIAaroB ¢ ONOpO Ha 1—2 M3yueHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peumats pacy€THhIE 3aaayd B 1—2 JEUCTBUS, HCIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI pElIeHUs 3a/1a4, OLIEHUBATh PEATHUCTUUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHMHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEIIMTh MPH MOMOIIU
($u3NYECKUX METOAOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W MHTEPIPETUPOBATH
MOJIYYeHHBI pe3yNbTaT, HAXOAWTh OIIMOKKM B XOAE OIbITa, [eJIaTh
BBIBOJIBI 1O €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3ngecKux CBOMCTB Tel: dbopmynrpoBaTh POBEPSIEMBIE



IPEOIOKEHNUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYA0BaHHUS,
3aIKChIBaTh XOJ1 OMbITA U (POPMYIHUPOBATH BHIBOJIBL;

BBITMIOJHATh MPSMbIE HM3MEPEHHUs PACCTOSHUS, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI M TEMIEpaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
U(QPOBBIX MPUOOPOB, 3aAMUCHIBATh I[OKa3aHUS MPUOOPOB C YYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUN;

MPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYHUHBI OT
JIPYrol C HCIOJIb30BAHUEM TMPAMBIX H3MEPEHUM (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABHXKYILErOCs Tela OT BPEMEHU [IBWXKCHMSI Teja, CHJIbI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
¥ HE3aBHCHUMOCTH CHJIBI TPEHUS OT IUIOIIAAN COIPUKOCHOBEHUS TEJN, CUIIBI
YIOPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEéMa
HNOrpyXEHHON YacTu Tejla U OT MJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYKEHO TEJIO, YCIOBUM
TUTAaBaHMSI TEJ, YCJIOBHM pAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHWA, COOMpaTh YCTaHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B BUJE
MPEIIOKEHHBIX TaONMUIl U TpaduKOB, JeNaTh BBIBOJBI IO pe3yibTaTam
UCCIICTIOBAHMS,

NPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MYECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTU U TBEPAOrO Teja, CUJIa TPEHUSI CKOJIBXKEHUS,
JABJICHWE  BO3/yXa, BbITAJKUBAIONIAs  CWJA, JIWCTBYIOIIAs  Ha
NOTPY>KEHHOE B JKUIKOCTH TeNOo, KOA(DPHUIIMEHT MOJE3HOTO JEUCTBUS
IPOCTBIX MEXaHWU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHHE NCKOMOU BEJIMYMHBI,

COOJTI0OIaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000py10BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NPHOOPOB M TEXHUYECCKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phIUar, MOJBMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
MOJIIUITHAKN, yCTPOWCTBO  BOJAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaX (pM3UUYECKHUX SBJICHUM M HEOOXOIUMBIE (HPM3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;



OPUBOJUTH  MpUMEpPHl  (HAXOAUTh  HMHGPOPMALMIO O  IpHUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 obecrieyeHus1 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOAECHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY’KaIOLLEH CpEe;

OCYIIECTBISATh OTOOp HCTOYHUKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHNXCS
3HAHUAW M NYTEM CpPaBHEHUS Ppa3JIMYHBIX HCTOYHUKOB BBIJEIATH
uHpOpMaIMIO, KOTOpas SBISETCS HNPOTHUBOPEYMBOM WM MOMKET OBITH
HEJ0CTOBEPHOI;

MCITI0JIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAHMs, CIPABOYHBIE MaTepHabl,
pecypcebl cetu MIHTepHET, BiIaleTh NPpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MHUCbMEHHBIE U YCTHBIE COOOIIEHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIK (PU3UIECKOTO COAEPKAHUSA, B TOM
qyclle MyOJUYHO [eNaTh KPAaTKHE COOOLIEHUS O Pe3yibTaTax NPOEKTOB
WIM Y4eOHBIX MCCIEJIOBaHUM, NpPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHBbI TOHATUHHBIN anmapar Kypca (OU3HMKH, COINpPOBOXAAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUI pacrpeiensTh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTABJICHHBIMHM 33JadaMH,
CIIEINTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBHUI, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMIbI,  BbICTPAaUBaTh
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xonIy 00yueHus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHble Tea, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSsI SHEPrusi, TEIJIOBOM JBUTraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, FIEKTPUUECKOE IMOJIE, TPOBOJIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

pasznuyaTh SBJICHHUS (TEMJIOBOE pPACIIMPEHUE U CKaThe, Teruionepenaya,
TEIUIOBOE PaBHOBECHE, CMaYMBaHUE, KANWJUISIPHBIC SIBJICHUS, HUCIIApEHHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTaJUIM3alusi (OTBEpJ/IeBaHUE), KUIICHHUE,
Temionepeaaya (TerI0NpPOBOHOCTD, KOHBEKIIHS, U3IIYy4YEHUE),
AJNIEKTpU3alUs T, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCICTBUE MArHUTOB, JEHCTBUE



MAarHMTHOTO TMOJISl HA MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAsT UHIYKIIHS)
II0 OIMCAHMI0 MX XAPAKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYXalollleM MHpEe, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWULSIPDHBIE SBICHUS B IPUPOJE,
KpUCTaulbl B mpupoe, u3iydyeHue ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIOCOB, POJIb MArHUTHOTO TOJIS ISl JKU3HU Ha
3emie, MOJISAPHOE CUSIHUE, IIPU ATOM IEPEBOIUTH MPAKTUYECKYIO 3a4a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUM;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbu3nyecKkre BEIWYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTHs], KOJTUYECTBO
TEIUIOTBI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYACNbHAs TEIUIOTA
IUIaBJICHUS, YJelbHas TeIuioTa NapooOpa3oOBaHMs, YJEldbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOM
MAallliHbI, OTHOCUTEIbHASl BIIAXKHOCTh BO3/lyXa, AJIEKTPUUYECKUU 3apsii,
CUja TOKa, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEJIbHOE  CONPOTUBJIEHHWE  BellecTBa, paboTa M MOIIHOCTh
ANEKTPUYECKOT0 TOKa), TMpU  ONHCAHWUU MPABUIBHO  TPAKTOBATh
(bU3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEIWYWH, 0003HAUYEHUS W €IUHUIIBI
bu3MYeCKuX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMHU BEJIMYUHAMHU, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEIUYUH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS M IPOIIECCHI,
VICIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYJSIPHO--KMHETUYECKOW TEOpPUHU
CTpPOEHHUS BEIleCTBa, MPUHLHUII CYNEPHO3UIMHU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH OMa JJ1sl yyacTKa Ienu, 3aKOH
JIxoynsa—JleHnia, 3aKkOH COXpaHEHMs DHEpPruyM, IpPU HTOM JaBaTh
CJIOBECHYIO (hOPMYJTUPOBKY 3aKOHA W 3alMCHIBATh €r0 MAaTEeMaTHYECKOE
BBIPAXKEHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYAI[Mi MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISIBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JTOTUYECKUX
IaroB ¢ OMopoi Ha 1-2 W3YYEHHBIX CBOWCTBA (M3MYECKUX SIBICHUM,
bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pemiatb pacu€THble 3aJadyd B 2—-3 JEHCTBUSA, HCHOJb3YyS 3aKOHBI U
dbopMyIIBl, CBS3BIBArONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIIOBHS 3a/ladyd 3allUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX I pelleHHs] 3ajJadyd, BBIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUEHUE (PU3NIECKOM BETUYMHBI C U3BECTHBIMU JTaHHBIMH;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHINTh MPH MTOMOIIU
bu3MYEeCKUX METOJOB, HCIOJB3Yysl OMUCAHUE HCCIENOBAHUSA, BBIICIATDH
MIPOBEPSEMOE  MPEAIOJNIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSIKA
MIPOBEJCHUSI UCCIIEN0BaHUs, J€1aTh BHIBOIbI;

IPOBOJUTH OMNbBITBI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WIH
(U3MYECKUX CBOMCTB Tell (KaMWJLUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/yXa OT €ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl TMPH HU3IYYEHUHU OT LBETa H3Iydaromied (MOTJIONIArOIIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOJBI OT TEMIEPATYPhI KUIAKOCTH H
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJEUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJlIM3allisl MArHUTHBIX [IOJEH ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,
CBOMCTBa 3JIEKTPOJABUIATENSl MOCTOSHHOTO TOKa): (OPMYIUPOBATH
pOBEpSEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyZ0BaHUs, OMUCHIBATH XOJ1 OTIBITA U (HOPMYIUPOBATH BHIBO/IHI,
BBITIOJHATh  NOpPSIMbIE  WM3MEPEHUA  TEMIIEPATypbl,  OTHOCUTEIbHOU
BJI&JKHOCTA BO3JyXa, CHJIbI TOKA, HAIPSHKEHHS C UCIOJIb30BaHUEM
aHaAJOrOBBIX NPHUOOPOB U JATYMKOB (DU3MUECKUX BEJIMYMH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COTIOTHOM MOTPEIIHOCTH;
IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONMPOTHUBJIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAH TONEPEYHOTO
CEUEHMS U Y/ICJIbHOTO COMPOTHUBIICHUS BEUIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIEr0 4epe3 TMPOBOJAHMK, OT HANpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATEJIBHOIO M  MApaJUIEIbHOTO  COEIMHEHMM
MPOBOJHUKOB): TIJIAHUPOBATh HCCIEOBAaHUE, COOMpPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IUIaHy, (PUKCHpOBAaTh
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIE TaOMUIl M TIpauUKOB,
JIeJIaTh BBIBO/JIBI IO pe3yJIbTaTaM UCCIIEI0OBAHNUS;

MPOBOJUTh KOCBEHHbIE U3MepeHUus (u3nyeckux BeauduH (yaelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora W
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAHUPOBATH M3MEPEHHUs, COOUpaTh



HKCIIEPUMEHTATILHYIO YCTAHOBKY, CIIEIys MPEIOKEHHON WHCTPYKIUHU, U
BBEIYHCIIATH 3HAYCHHUE BEIMYNHEI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000py0OBaHUEM;

XapaKTepu30BaTh MPUHIMIBI  JEHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHa, aMIIepMeETp,
BOJIBTMETP, CUETYMK HIIEKTPUUECKOM HHEPTUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOPHI, HArpEeBaTENIbHBIE ANEKTPONPUOOPHI (MIPUMEPHI), ITEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATEINb IIOCTOSSHHOTO TOKA),
WCITIOJIB3YysI 3HAHUS O CBOWCTBAaX (PM3WUYECKHUX SIBJICHUN W HEOOXOIUMBIC
buznyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIbHBIE
npuboOpsl MO CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM  (3KHUJKOCTHBIM
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATEIh BHYTPEHHETO
CTOpaHHUsA, JJIEKTPOCKOM, PEOCTaT), COCTABIATh CXEMBI JIIEKTPUIECKUX
Ieneil ¢ MoCcIeI0BaTeNbHBIM U MapalJIeIbHBIM COCTUHEHHEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS DJIIEMEHTOB DJICKTPUUECKUX IIECTICH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHOOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWKA B TIOBCEIHEBHOM
XKU3HU 1 obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHUSI 370POBbSI M COOIIOJCHUS
HOPM KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaloLEeH Cpefie;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
WNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWM W TYyTEM CpPaBHCHHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJCIATH  HH(POPMAIMIO, KOTOpas
SBJIIETCS IPOTUBOPEUNBON MITM MOXKET OBITh HEJIOCTOBEPHOM;
WCIIOJIB30BATh MPHU BBHIMOJHEHUN YUCOHBIX 3a/IaHUI HAYYHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MIHTEpHET, BiIaieTh MpUéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeodpazoBaHusi ”HGOPMAILIUKA U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHWS,
0006mas wmHOOPMAMIO U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUESCKOTO
ColepKaHWs, B TOM 4YHCJIC MYOJIMYHO TIPEACTABIATH PE3YIbTaTh
MIPOCKTHOM WJIM HMCCIICIOBATEIIBCKON NEATeIbHOCTH, TIPU 3TOM T'PaMOTHO
WCIIOJIb30BaTh M3YYCHHBIM TIOHATHHHBIA ammapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IpU  BBHITIOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (U3UUECKUX
MPOLIECCOB paclpeliesaTh OOS3aHHOCTH B TIpPYIIE B COOTBETCTBUHM C



ITOCTABJIEHHBIMU 33/1a4aMH, CJICAUTH 34 BBINOJHEHUEM IUJIaHA JIEVCTBUM U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHWBAaTh COOCTBCHHBIM BKJIaa B
JESATENbHOCTD TPYIIbL, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecrBoyacoB DJIeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u
(uudpossbie)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl  [IpakTnyecknepadoTbl

o0pa3oBaTeIbHbIEPECYPChI

Pa3nes 1.®Pusuka u e€ posib B HO3HAHMHN OKPY:KAKOIIEro MHUpa

1.1 dusmnKa - HAyKa 0 TIPUPOJIE 1 bubnuorexa LIOK
| a prpe https://m.edsoo.ru/7f416194
bubnnorexa [HOK
1.2 0)) 1
R https://m.edsoo.ru/7f416194
Uroronopazneny 2

Pa3pnen 2.11lepBoHavanbHbIe CBeICHNUSI O CTPOCHUH BeleCTBa

bu6mmoreka [IOK
21 CrpoenneseiecTsa 1 https://m.edsoo.ru/7f416194
JIBM>KeHHE U B3aMMOJICHCTBHUE bu6mmoreka [IOK
2.2 1 1
JaCTHUIl BEIlleCTBa https://m.edsoo.ru/7f416194
Uroromopazaeny 2
Pa3znen 3./IBuskeHne u B3auMo/ieiicTBue Tej
bu6mmorexa [IOK
A M
3 CXAHHMICCKOCBIDIEIHE 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.2 Mrepuns, macca, mioTHOCTS 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
3.3 Cruna. Brsicun 6 3 https://m.edso00.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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Uroronopazneny 12

Pa3znea 4./laBjienne TBEPABIX TeJ, s KMAKOCTEH U ra3oB

Hasnenue. Ilepenaua naBnenus

4.1 TBEPJBIMU TEIAMH, KUJKOCTIMHU 2 1 bubmorexa [IOK
' P » HHA https://m.edso00.ru/7f416194
U Ta3zamu
bu6mmoreka [IOK
4.2 2
AlapreruernakoCTH https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU U Ta3a HA < 4 bubnuorexa [JOK
' HOrPY»KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroromnopazaeny 9
Pa3nen 5.PaGoTra u MOIIHOCTH. JHeprus
bu6nmoreka [JOK
1 P 1
> 400T3 B MOIIHOCTS https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2 IT 4 2
> POCTRICMEXATHIMET https://m.edso00.ru/7f416194
bu6mmoreka [IOK
>3 Mexattireckaionepris 2 ! https://m.edso0.ru/7f416194
Nroronopazneny 7
Obo06m1aroiee NOBTOpEHNE 2
OBUIEE KOJIMYECTBO YACOB I10 34 13

[TPOT'PAMME



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

8 KVIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHnoBaHuepa3aejioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1.TemoBbie ABJIeHUSA
. bubnuorexa [JOK
. 1
11 (CTpocHHe H CBOHCTBA BELICCTBA 3 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 10 4
CILIOBBIC HPOUECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 13
Pa3nen 2.2/iekTpuyeckre 1 MATHUTHBIE SIBJICHUSI
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 3 bubnuoteka [JOK
' Y UX B3aUMOJICWCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 ITocTOSIHHBIN NEKTPUYECKUI TOK 12 6 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apetis 3 1 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 18
bubmuorexa [JOK
. 1
Paanen 3.CoeToBLIC ABACHNA 3 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 13



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®usuka 7 kiacc M.M.Ilepsimikun, A.W. UBanoB Mocksa "IIpocsenienue"
®usuka 8 knacc M.M.Ilepoimikun, A.W. UBanoB Mocksa "IIpocenienue"
Jlykammk B.1. COopHUK BOITpocoB U 3aj1a4 no ¢pusuke 7-9 k1. Mocksa

"I[Ipoceemenne"

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
H.B. ®unonoBuu ®dusuka. 7 kiacc. Metonuueckoe mocodue i yauTens

H.B. ®unonosuu ®uszuka. 8 kiacc. Metonuueckoe mocodue it yauTens

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET

bu6mmoreka IJOK



