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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoOHoro npeamera «DOuzukay.

CopmepxaHnue mporpaMmbl 10 (U3MKE HampaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
bu3MKKM Ha NESITeNbHOCTHOM ocHOBe. B mporpamme mo ¢(usuke yduTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEMETHBIM pe3ysibTaTaM OOY4YEHUs, a TAKKE
MEXKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOyudeHus (M0 Kjaccam), MpejiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTD
M3Y4YEHUsS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJCPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuXxcs.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

dusnka ABISETCA CHUCTEMOOOPA3yIOIIMM ISl  €CTECTBEHHO-HAYYHBIX
y4€OHBIX IPEIMETOB, MMOCKOJIBKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NYECKON
reorpadueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHPa,
MPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METOJa
MO3HAHU, TO €CTh CIIOCO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 TiaBHBIX 337a4 (PU3MUEeCKOro o0pa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOWT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenune ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CICAYIOIIMMU KOMIIETCHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIJICI0BAHNUS,

e UHTEPOPETUPOBATH  JIAaHHBIE U HUCIOJL30BaTh  HAy4YHbIC
JI0Ka3aTesIbCTBA JIJISl OJIYYEeHUS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuum mpenonaBanus ydeOHoro mnpenMera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusammsx Poccuiickoit @Denepanuu, peaM3yOMIMUX
OCHOBHbIE  00I11€00pa30BaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne T1IK-4BH).
Heau uzyyenust pu3nKU:

npuoOpeTeHne HHTEepeca M CTpeMJICHHs OO0y4yaroumxcsi K HaydyHOMY
U3YYCHUIO TPUPOJbI, PA3BUTHE HUX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS] KaK pe3yjbTaTa H3y4CHUS
OCHOB CTPOCHHSI MaTepUH U (PyHTaMEHTATbHBIX 3aKOHOB (DU3HKHY;
(opMUpOBaHKE NPEJICTABICHUA O PO (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI];

pa3BUTHE  MpPEACTaBICHUHA O  BO3MOXKHBIX  cdepax  Oyamyuier
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU ¢ (DM3UKOW, TOJATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTrkeHne 3TUX IIeJIed MporpaMMbl Mo (U3WKE HAa YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

NpUOOpPETeHUE 3HAHWA O JWCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJIICHUSIX;

npUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBACHATH (DU3UUECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHUS TNPOCTECUITUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3rIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh MIPUPOHBIC SBICHUS U BBHITIOJHATH OTBITHI,
nabopatopHble  pabOThl M DKCIEPUMEHTATIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COACpKaHuUs,
BKJIIOYAsi HTH(POPMAILIMIO O COBPEMEHHBIX JOCTHMIKEHUAX (U3HKHU, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cdepaMu mpoeCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (PU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi YpOBEHHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJENI0), B §
KJ1acce — 68 yacoB (2 vaca B Hejenmo), B 9 kinacce — 102 ygaca (3 yaca B HeZemmo).

[Ipennaraemseiii B mporpamMme mo Gu3MKe MepedeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKkTep, yUUTeb JeacT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
OoOy4YaronmMxcs, Crucka AKCIEPUMEHTAIBHBIX 3a/laHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTI'O TOCYJapCTBEHHOT'0 PK3aMeHa Mo (pusuke.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KaIOIIEero Mupa.

®usuka — Hayka O mnpupone. fABneHus npupoapl. PUIHYECKHUE SBICHU:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. 3Mepenune Qu3nyeckux BenuuynH. DuU3NYECKUe
npubopsl. [lorpenHocts u3mMepeHnil. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4yaloT TMPUPOY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabmoaeMoro aByieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUSL.
2. ®usnueckue MpuOOPHl U MPOLEAypa MPAMBIX WU3MEPEHHI aHAJIOTOBBIM H
U (POBBIM TPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmpeneneHne UEHbI I€IEHUS IIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. H3mepenue paccTOsTHUN.
3. H3mepenue o0bEéMa KUAKOCTU U TBEPJOTO TEa.
4. OmnpeneneHue pasMepoB MAIbIX TEN.
5. M3mepenue temmeparypsl HpU MHOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JlaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHusl MO MPOBEPKE THIOTE3BI: JAJIBHOCTH MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM 0oJiblle, yeM OOoJIblle BhICOTA
IIyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUM BelllecTBa.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJb, WX pa3Mmepsl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne wuactui BemecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOoCTH
arperaTHbIX COCTOSIHUM BO/JIbI.

Hemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JBUKCHHUS.



2. HabGmonenue nuddyzuu.
3. HaOmionenue  siBneHuid,  OOBACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMerpa aroMa METOAOM DpsAOB (C  HCIOJIB30BAaHUEM

dboTtorpaduii).

2. OnbITHI IO HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHUCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

Pa3nen 3. /IBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpellHAsI CKOPOCTh NPU HEPAaBHOMEPHOM IBWKEHUHU. Pacuér myTtu u
BPEMEHU JBUKECHHUS.

SlBnenne nHepuMM. 3aKOH HMHEpUUHM. B3aMMoaenCTBHE TENl Kak NPUYMHA
W3MEHEHHSI CKOPOCTH JBWXKEHUs Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIEC
00BbEMa BeleCTBa.

Cuila Kak XapakTepucTUKa B3auMojaeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. 3mepenne cuibl ¢ MOMOUIIbIO AUHAMOMETpA. SIBJIEHUE TATOTEHUSA U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOA. TpeHre B IPUPOE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro IBUKEHUS TeNa.
N3mepenne cKopoCTH NPSIMOJITUHEHHOTO ABUKEHUS.
HabGnronenue siBjeHUST MHEPIIUH.

1

2

3

4. HaOmroneHue n3MeHeHUs! CKOPOCTH TTPH B3aUMOJICHCTBUM TETI.

5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.

6. CrnoxeHue CuJj, HalpaBJIEHHBIX MO OJHOM MPSIMOIA.

Jlabopamopuwvie pabomul u onvimaol.

1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOrO ABUKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHune CpeaHEl CKOPOCTH CKOJbXKEHUs Opycka WM IIapuKa 0
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OmbBITHI, JTEMOHCTPHUPYIOIIHNE 3aBUCUMOCTh pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT TIPUII0KEHHOM CHUITBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
Beca Teja U XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.



JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYECHUS J1aBiieHud. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temneparyphl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU M TrazaMu. 3akoH Ilackansa. [IHeBmaruueckue
MAaIIMHBI. 3aBUCUMOCTh JaBJICHHS >KHJIKOCTH OT TIyOWHBL. ['mapoctatuyeckuit
napanokc. Coobmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CylecTBOBaHUS
BO3yIIHONU 000sioukn 3emin. OmnbiT Toppuuennu. M3mepenue arMmochepHOTro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTro JAaBIEHUS OT BBHICOTHI HaJl yPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(EPHOTO TABICHHUS.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jlemoncmpayuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBiuueckuit mpecc.

[TposiBnenue nefcTBUs aTMOC(HEPHOTO JaBICHMUSL.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacCTU
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITECHEHHON KUIAKOCTH.

8. YcioBuE IIaBaHMs TEJ: IUIABAHUE WJIM NOTPYKEHHE TEJl B 3aBUCUMOCTH
OT COOTHOUIEHUS TUIOTHOCTEH Tella U )KUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTb YaCTH TEJA.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHIIBI, AEMCTBYIOIIEH Ha TEIO
B KUJKOCTH, OT Macchl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTbh BBITAIKMBAIOIIEH CHIIBI,
JIEUCTBYIONIEH Ha TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
MKUIKOCTh YACTH T€JIA U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3zgea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio

paBHOBecusl pblyara. [IpumeHeHue mpaBuia paBHOBECUS pbluara K OJIOKY.
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«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTnueckas W INOTEHUHUAIbHAS DHEPTHS.
[IpeBpaleHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B JIPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUH Teja

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnepoBaHue yCioBUM paBHOBECHS pblyara.
3. W3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUs MEXAHUYECKON YHEPIUH.
8 KVIACC

Pa3zneua 6. TeruioBble iBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH.

Monenu TBEPAOro, S>KUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYISPHO--KHHETUYECKON TEOPUHU.
CMmauuBaHNE U KallWJUISIPHBIE SIBJICHUS. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBUKEHUS
yactull. Buyrpennsss sHeprus. CnocoObl HW3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPILICHUE paboThI. Bunp TEIUIONEePEeAaUM:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3JIyYEHHE.

KonudectBo TemioThl. YenpHas TEMIOEMKOCTh BEIIECTBA. TeMIo00MeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBOro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOc(epHOro
JIABJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHUSL.

[Ipunuunel pabotsl TeraoBbix aBurarenei KIIJ[ temoBoro asuratesns.
TerioBbie ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIIOBBIX MPOIECCAX.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.
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HaGmonenne nuddysuu.

Habmroienue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SIBJICHHIA.
HabmroieHue TemmoBoro pacumpeHust Tedl.

V3meHenue naBieHWS Ta3a MPU M3MEHEHHH O00bhEMa M HATPEBAHWH WIIN
OXJIXKICHUH.

[TpaBuiia u3MepeHHs TEMITEPaTyPHI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUHN PaOOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmoienue kunenus.

. HabmroieHue nocTostHCTBa TeMIEPATYPhI NIPU TUIABJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM UJIM caxapa.
OnpIThl MO HAOIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue JaBJIeHUs BO3IyXa B OJTOHE HITTPUILA.

OnbITel, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh [IaBJICHHUS BO3JyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TeMIEPaTyphl.

HaOnronenne wu3MeHEHUSI BHYTPEHHEH OSHEprud Tejla B pe3ysibTaTe
TEIJIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUM XOJIOAHOW U
ropstye BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  IpHU
TEIMJI000MEHE C HArPEThIM METATUYECKUM [TATUHIPOM.

Onpenenenue yaelbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpenenieHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

Pazgen 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3apsJI0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpudeckoe mnoJie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosis. IlpuHnmn
CYNEPHO3ULIUN STIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsioB. DJIEMEHTAPHBIA SJICKTPUUECKUM 3apsijl.
Crpoenne aroma. IIpoBONHMKM W  JIMDJIEKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsia.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DSJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIIEKTPUUECKHUI TOK B KUJIKOCTIX U razax.

Onektpuueckas menb. Cuna  Toka.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BeliecTBa. 3akoH Oma
nns yyactka nend. [locnemoBarenbHoe W mapajuieibHOE — COCIMHEHUE
ITPOBOJIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIenna.
DIEeKTPUYECKUE 1IETTH U TTOTPEOUTENH dJIEKTPUUECKOM 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE  MarHuThl.  B3auMoaeHcTBHE  IMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYCHUE JIJIS )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MoJ€  BJIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€ICTBHE MATHUTHOTO I10JIS1 HA IPOBOAHUK C TOKOM.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajned. SABiaenue snekrpoMarHuTHOM uHAYKuuu. [IpaBuno Jlenua.
DIeKTporeHepaTop. Crioco6bl IIOJTy4YECHUS AIEKTPUUECKON DHEPIUHU.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa pozia 3JIEKTpUUYECKUX 3apsSa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUS ICKTPUUECKUX 3aPSI0B.
[IpOoBOJHUKH U TUDIICKTPUKHU.
MoaenupoBanye CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJISA.
M cTouHMKHM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJIKOCTH.

. ['a30BbIM pasps.
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. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.

. I3MepeHne 351eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.

. Peocrar n MarasuH COIpOTUBIICHUM.

. B3anmoeiicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIE€HHUs IT0JI0OCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHue MarHUTHBIX TTOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT Dpcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENb MOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpAaBJICHUS HWHAYKIUOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHS.

DNEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

IS A

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOMIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTIADJICKTPUKHU.

COopka u mpoBepka pabOThI AJIEKTPUICCKOMN LT MOCTOSHHOTO TOKA.
N3MepeHune u peryaupoBaHue CUIIbl TOKA.

N3mepenue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYILIETO 4Yepe3 pPe3UucTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnBITHI, JEMOHCTPHUPYIOILINE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOrOo
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HAINPSHKEHUM MpU TMOCIEI0BATEIHHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Jjisi CWIbl TOKA MPU TapaJICTIbHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpenesnieHue MOIIMHOCTH  AJEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pesucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, HUIYIIEr0 YE€pe3 JIAaMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ narpeBarens.

HccnengoBanrue MarHUTHOTO B3aUMOJCHCTBUS MIOCTOSTHHBIX MarHUTOB.
N3ydyeHre MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB IPU  UX
00BbEIMHEHUU U Pa3JICJICHUH.

HccnenoBanue AeMCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aWMOJECHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKA W HalpaBJEHUsS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 3J1E€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI IO UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE HW3MEHEHWW 3HAYEHHS W HANpPABJICHHUS HHIYKIHMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBWKEHHUS. PaBHOMEpHOE NPSMOJIMHEWHOE
nBrkeHue. HepaBHoMepHOe mpsiMonnHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAas
CKOPOCTH T€J1a IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOycKOpeHHOE mpsiMOJMHENHHOEe JBuKeHue. CBOOOJIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon u vacrora oOparieHus.
JInnerHasa u yriioBasi CKOpocTHU. LIeHTpocTpeMHUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIepIIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKECHUS, CHIIa
TPEHUSI OKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue rmiaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOUkHU. AOCOIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
MMITyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEPrUM U padoThl. [loTeHIIManbHas SHEPTUS Tela, MOJHATOTO Hall
MTOBEPXHOCTHIO 3eMIH. [loTeHIImanbpHas sHeprus cxaTtou npyxunsl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHHM. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUU.

Hemoncmpauuu.

1. HaGnroneHue MexaHMUeCcKOTro JIBHKEHUS Tela OTHOCUTEIBHO PAa3HBIX TEI

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

CpaBHeHUE TyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKECHUS.

HabGnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

HabGmrogenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCHUTENFHO KaOWHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI TeJa OT MAacChl Tejda W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHue Beca Tela Mpu yCKOPEHHOM JBHKEHUH.

[lepemaya uMIryabca Mpy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHE UMITyJIbCa IIPU HEYIPYTOM B3aUMOJECHCTBUU.

CoxpaHeHHe UMITYJIbCa ITPU a0COIOTHO YIPYTOM B3aUMOACHCTBUU.
HabntoieHue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU IIPU JBHKEHUH Tela MO IEVCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimaol.

1.

KoncTpynpoBaHue TpakTa Ijii pa3roHa W JallbHEUIIETO paBHOMEPHOTO
JBIDKCHUS IIAPUKA WIN TEIIEKKH.

OmnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKECHUS
[IapyKa MO HaKJIOHHOW ITOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JABUKEHHUH TIO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TMpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IyTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHHUS OT  CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue kKodphuImeHTa TPEHUS CKOJIbKCHHS.

Onpenenenne KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOThl CUJIbI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpeenienne  pabOThl  CHUJIBI  YIIPYTOCTH MpU  MOABEME TIpy3a ¢
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. MI3ydueHue 3aKk0Ha COXPAHEHUSI SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHBIL.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyHa. MaremaTuyeckuil U NpyKUHHbIM MadATHUKU. [IpeBpamnieHue
DHEPTUU MPH KOJIeOaTEIHLHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHyXkaenHele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKUMX BOJIH. [IpomosibHble U
MONEPEYHbIE BOJHBI. JIMMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHbI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ten TOJ JEWCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BRIHYXAEHHBIX KOJIEOaHUI U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Habmronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHI pEe30HaHC.
JIaﬁopamopnbw pabomul u onvimol.
1. OmpenenieHHe YacTOThl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJIa KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJia KOJICOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIA KONIeOaHUN MPYKUHHOTO MasTHHKA
OT Macchl Ipy3a.

5. [IpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACChI Ipy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO TaIeHUS.

Pazgea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  CBoMCTBa
ANeKTpOMarHuTHeIX BOJH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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DIleKTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWICTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsmosmmHenHoe
pacnpoctpanenue ceera. 3atMeHus: Connia u Jlynsl. Otpaxenue ceera. [limockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akOoH IpenoMieHUs cBera. llomHoe BHYyTpeHHee
OoTpaxkeHHe cBeTa. lcmonp3oBaHUE TOJHOTO BHYTPEHHETO OTPAKECHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nydeit B JnumH3e. OnTuyeckas cucrteMa (¢oToarmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrThuyeckas cuctema. bin3opykocTs U
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel HbtoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{uciepcus cBeTa.

Jlemoncmpayuu.

[IpssmonuHEeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJax.
[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIONIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Mopens rnasa.

11. Pa3noxeHnue 6e50oro cBera B CIEKTP.

W X N Uk W N e

12. [lony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTPaXeHUsI CBETOBOrO Jydya OT yria
naJIeHus.

2. M3yueHue xapakTepUCTUK U300paKEeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiyda OT yIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.



4. TlomyyeHue U300pakeHUI C TOMOIIBIO COOMPAIOIIEH JTNH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUA U ONTHYECKOM CHIIbI coOMparoueit
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUM uepe3
[BETOBbIC (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJI€HHUS.

OmnbiTel Pezepdopaa u mianerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u NoromeHne ceera aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3orombl.  PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIAEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAI0OBOTO M MAaCCOBOIO YHCEIL.
DOHeprusi CBsI3M aTOMHBIX sjaep. CBs3b Macchl M 3HEpruu. Peakuum cuHTe3a U
nenenus saep. Mcrounnku s3eprun ConHIa U 3BE3 1.

SAnepnas sHepretka. JeWCTBHUS paguOAKTHBHBIX HW3JIYYEHUW Ha >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HaOmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Peructpanus uzinyueHust pUPOTHBIX MUHEPAJIOB U IIPOTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaGnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢potorpadusam).

3. Msmepenue pagnoakTuBHOTO (PoOHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000MITAIONTUN MOYIIH IPEIHA3ZHAYCH JIJISi CUCTEMAaTHU3aI|uH
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g o0ydarommxcs,
BBIOpABIINX ATOT Y4EOHBII IpeAMET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpEAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOE€HHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS



SBJICHUA TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUS, NPUMEHSS IOJyYEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHANBEHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pasjiesia peain3yeTcs
32 Ccu€T TOro, 4YTOo OOy4YaroUIMecs BBIMOJHAIOT 3aJlaHusi, B KOTOPBIX UM
npearaeTcs:
Ha OCHOBE TOJYYCHHBIX 3HAHUN pacro3HaBaTb M HAyYHO OOBACHSTH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTIOBCETHEBHOM JKU3HMU;
WCITOJI30BaTh HAYYHBIC METOBI UCCICAOBAaHUS (DU3HUCCKUX SIBICHUH, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh Hay4yHbIE OCHOBBI HaMOOJIEE BAXHBIX JOCTHXKEHHM COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
SHEPIrUH HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHCHUS BCEX M3BECTHBHIX BHUJIOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3uKu Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HANpaBICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHuUs

y oOyuaroierocsi 6yayT cpopMUpoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEPECA K HCTOPUUA U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOMN
duznyecKoil HayKu;

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

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYX IEHUU OOLIECTBEHHO 3HAYUMBIX
U ITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM
JTOCTKEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JIESTEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (U3MUECKOW Hayku: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHUM, Ba)XHEMIIEH COCTABIIAIOLICH
KYJBTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEN0BATEIbCKON
NEeSATENBHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLMOHAJIBHOIO
0/1aromnoJry4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBUi OE30MacHOrO IOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM W TEIUIOBBIM O00OpYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

— c(hopmMupoBaHHOCTh HaBbIKa pedieKCUHM, MPU3HAHUE CBOETr0 IpaBa Ha
OmMUOKY ¥ TAKOTO ke MpaBa y APYroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS

— AKTHBHOE y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a]ad (B paMKaX CEMbH,
oOpa3oBaTenbHON  OpraHM3aIluu, TOpoja, Kpas) TEXHOJOTUYECKOH W



COIIMAJILHON HAIpaBJIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e — HHTEpEC K MPAKTUYECKOMY M3YyUCHHIO NMPODECCHil, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHHMM U1 pEIIeHUs 3ajad B
o0JIacTH OKpYy’)Karolllel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH UX
BO3MOKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIIEH CpeJibl;

e — OCO3HaHHE TI00ATbHOTO XapaKTepa HKOJOTMUYECKHUX MpoOJeM M MyTed ux
pelIeHus;

e 8) amanTanmum K HM3MEHSIIONIMMCS YCJOBHUSIM COLUMAJBLHOM W NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aMMOJECUCTBUU MPU BBHIOJIHEHUU HUCCICIOBAHUN U
POEKTOB (DU3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
NEATEIIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCIIE POPMYIUPOBATH
WJICU, TIOHSATHSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNe(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00JaCTH
busuKy;

e — IUIAHUPOBAHUE CBOETO PA3BUTHS B NPUOOPETEHHH HOBBIX (HUIUUECKUX
3HAHUI;

e — CTpEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3aUMOCBSI3U MIPUPOJIBI, 00IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JEWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEIbLHBIC YHUBEPCATbHBIC YICOHBIC NCHCTBUSI,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHbIC TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble Jjornueckue 1eiicTBUA:



BBISBJISITh W XapaKTEpU30BaTh CYIIECTBEHHBIC MPHU3HAKH OOBEKTOB
(sBNIEHUN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIMN, OCHOBAHUS IS
000OIIEHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEMbIX (pakTax,
TAaHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITh NPUYUHHO--CJICICTBEHHBIC CBS3M MPU H3yYEHUH (PU3NICCKUX
SIBJICHUHA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BAapPHAHTOB pEICHUs, BHIOOp HamOomee
MOJIXOJISIIIETO ¢ YYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

HCTIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIIbCKU HHCTPYMEHT TTIO3HAHUS,
MIPOBOAUTH MO CAMOCTOATEIIBPHO COCTABIICHHOMY IUIAHY OIBIT, HECIIOXKHBIN
(bU3NYECKUT DKCIEPUMEHT, HEOONBIIOE HCCleIoBaHue (DU3NUECKOTO
SIBJICHUSI;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(}OpMAIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUSA WJIN SKCIIEPUMEHTA;

CaMOCTOSITeTIbHO (hOPMYJIUPOBATh 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlalibHEMIIIEE pa3BUTHE  (PUBUUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTAaTh MPEANOJI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCIIOBUAX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMKM WIM JAHHBIX C YY4ETOM MPEMAJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTaBICHMUS,;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMu W WUIIOCTPUPOBATH peUIaeMble 3aJladyd  HECIOKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpauKoi 1 UX KOMOMHALIMSMU.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX)TaeMON TEMBI U
BBICKA3bIBaTh WJCU, HAIlleJICHHBIE Ha pEUICHUE 33Jaud W TOAACp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;



CONIOCTABIISTh CBOU CYXICHHUS C CYXACHUSMH JAPYTHX YYaCTHUKOB
auaora, oOHapy>KUBaTh Pa3IMuUe U CXOJCTBO MO3HIINH;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCHMEHHBIX TEKCTaX;
MyOJIMYHO MPECTABISTH PE3YJIbTAThl BEITIOJIHEHHOTO (PH3MYECKOTO OIMBITa
(9KCIIepUMEHTA, UCCIIEOBAHMS, TIPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHIHOW U
WHIUBUYyalbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMATH IIEJTH COBMECTHOU JIESTEILHOCTH, OPTaHU30BBIBAThH JCHCTBUS
no e€ IOCTIDKEHMIO: PpaClpeNeNiaTh poid, OOCYXIaTh NpPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABICHUI0O M KOOPAMHUPYS CBOW JEHCTBUS C JPYTHMHU
YJIeHAMH KOMaH/IbI;

OLIEHMBATh Ka4eCTBO CBOET0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYAIUSAX, TPEOYIOMNX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PAJMUHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(vHIMBUAyaTbHOE, TPHUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENTHO COCTaBJISATh AITOPUTM PelieHusT (PU3UUECKO 3aaun W
IlaHa MCCIEOBAaHUSI C YYETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH IIpejlaraéMble BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEllICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYalluu M IIPEMJIaraTh IJIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS) pe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gbu3MYecCKOro HMCCIEJOBAHMS WM  TPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBIIMXCS CUTYallMil, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUThb ce0s1 Ha MECTO JPYroro 4eloBeKa B XOJE CIIOpa WM JIUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;



MPU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU perieHuu GU3NYECKUX 3a/1ay UIIH
B YTBEPXKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
XKUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPAaeKTOpHUs, PaBHOAECHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacTUYEeCKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBneHus (Auddy3us, TEMI0BOE JBIKEHHE YaCTHUIl BEIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHOW OCBHIO
BpalleHus, TMeperaya JaBJICHUS TBEPABIMU TeEJIaMH, S>KUIKOCTAMH H
razamu, atMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3WUECKUX SIBJICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MpPUMEPHI JIBWKCHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHM;
ONKCHIBATh U3yUYEHHBIE CBOMCTBA TEN M (PU3MUECKHE SIBJICHUS, UCTIOIb3Y S
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpEeHUsd, JAaBlicHHWEe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHW4YeCKas paboTa, MOUTHOCTh, IUIEYO CHJIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMalIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEeMbIX  BEJIUYUH, HX
0003HAaueHUs W €IUHUIBI (PU3MUYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEJIMYMHAMH,
CTPOUTH TpaUKU U3yUYCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUH;



XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl TIpaBuja CIOXKEHUs cuil (BAOJL OAHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, mpaBUJIO paBHOBecHs pbryara (0J0Ka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruH, TpPU OSTOM JaBaTh CIOBECHYI0 (OPMYJIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUl NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh O0OBACHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemarbs pacdy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopMyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAINM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJBI U MPOBOAMTH PAcCUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/1a4, OLEHUBATh PEATUCTUYHOCTD
NOJTyY€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pPEHIIUTh NpPH MOMOUIA
(bU3MYECKUX METOJIOB, B OITMCAHUH UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pa3nuyaTb U MHTEPIPETHPOBATH
NOJIyYEHHBI pe3ylbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBO/JIBI T10 €T0 pE3yJIbTaTaM;

POBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: dbopmMyIUpoOBaTH MIPOBEPSIEMBIEC
IPEIOJIOKEHNs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYAOBaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBl M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUs MPUOOPOB C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
JIPYrol C HCMOJb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO ABWKYLIETOCS TeJla OT BPEMEHM [BHXKCHUS TENA, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHHUSI OT IUIOIIAN CONPUKOCHOBEHHUS TEJ, CUJIbI
YOPYrOCTU OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHM paBHOBECHsS pblyara U OJIOKOB), y4acTBOBaTh B



IUIAaHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUA, COOMpATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CleNys NPeJIO)KEeHHOMY IIaHy, (UKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B BUJE
NPEJIOKEHHBIX TaONuIl U TpaduUKOB, JENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBaHMUS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MYECKUX BEJIUYMH (TUIOTHOCTD
BEIIECTBA JKUIKOCTH M TBEPAOrO Tejla, CHUJIAa TPEHHUS CKOJIBKEHHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOLIas CHiIa, JCHCTByIOmas Ha
NOrpykEHHOE B KHJAKOCTh TeJO0, KOA()(PHUIMEHT MOJe3HOro AEHCTBUS
IOPOCTBIX MEXaHU3MOB), CHEAys NPEIJIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJIHEHUU HW3MEPEHHM COOMpATh SKCHEPUMEHTAbHYIO YCTaHOBKY H
BBIYHCIIATHh 3HAUEHHE HUCKOMOU BEJIMYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBI, TEPMOMETp, JIMHAMOMETD, COOOIIAIONIAECS COCY/bI, OapoMeTp,
phlyar, MOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha HMX OMHCAaHHUA (B TOM YHCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEpPHl  (HAXOAWTh HWHQPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOIIEeH cpeie;

OCYILECTBISATh OTOOp HCTOYHUKOB uHHGpopmauuu B VHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUH YU4E€OHBIX 3a/laHUi Hay4YHO--TIOMYJISPHYIO
auTepaTypy  (pU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHabI,
pecypcsl cetu MHTEpHET, BIageTh npuéMamMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM



yyciae MyOJuYHO JeNaTh KpaTKUe COOOUIEHHsI O pe3yibTaTax IPOEKTOB
WIM Y4eOHBIX MCCIEIOBAaHUM, HpPU 3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHBbI NOHATHHHBIN anmapar Kypca (OU3HMKH, COIpPOBOXAAThH
BBICTYIUICHUE NTPE3EHTALIUEH;

IpU BBINIOJTHEHUH YYEOHBIX MPOEKTOB M HUCCIEIOBAHUM paclpeeniaTh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIIEIUTh 3@ BBIINOJHEHHEM IUIaHA JACUCTBUH, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIBHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoHiy 00yueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUSA: MAcCa U pa3Mepbl MOJIEKYJI, TEIIJIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTANINYECKHAE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI DSHEPrusi, TEIUIOBOM JBUTaTElIb,
AJIEMEHTAPHBIA JICKTPUYECKUAM 3apsl, JIIEKTPUYECKOE I0JI€, TPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pasziuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KANTWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAITUs, TUTaBJIICHUE, KpHUCTaJIM3amus (OTBEpJieBaHUE), KHUIICHHUE,
Terjonepeaaya (TEnI0nmpOBOHOCTD, KOHBEKIIUS, H3JIyYEHUE),
AIEKTPU3ALMUA TEJl, B3aUMOJICCTBUE 3apANIOB, EUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAsT UHIYKIIHS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUICCKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WUECKUX SIBJICHUUA B
OKpY’)KalolleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWULSAPHBIE SIBJICHHUS B TPHUPOJE,
KpUCTaJUIbl B mOpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPHUCCKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuH, Jpedd MooCcCOoB, POJib MAarHUTHOTO TOJISI JJI KU3HU Ha
3emJie, MOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJTUIECTBO
TEIUIOTHI, yJEJIbHAsg TEIUIOEMKOCTh BELIECTBA, YJEJbHAs TEIUIOTa



IUIaBJICHUS, yJeJbHas TeIioTa NapooOpa3oBaHMs, YJeidbHas TEeIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JACHCTBUS TEIIOBOM
MAallliHbI, OTHOCUTEJIbHASl BIAXXHOCTh BO3/lyXa, JJIEKTPUUYECKUU 3apsij,
CUJa TOKA, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEJIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKU CMBICH MCIOJIb3yeMbIX BEIWYMH, 0003HAYEHUS W €IUHHUIIbI
buznyecKux BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIaHHYIO
¢u3NYECKyI0 BENUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Yysd OCHOBHBIE TMOJIOKEHUS MOJEKYJISPHO--KUHETHUYECKON TEOpUHU
CTpPOEHHUS BEIlECTBA, NMPUHLHUII CYNEPHO3UIMU NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Ienu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrMM, IpH 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUChIBATh €r0 MAaTEMaTUYEeCKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYeCKuX
IIaroB ¢ Omopod Ha |—2 U3yYeHHBIX CBONCTBA (DU3MUECKUX SIBICHUI,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuar pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCIOJB3YySd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [IJIS1  pEIIeHHUs] 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXoauMble ISl €€ peuieHusi, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIY4YEeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIMTh MPU [OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BBIACIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTb MOpsJKa
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMNbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(buznyecKux CBOWCTB TN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHHH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJbI OT TEMIEPATYPhbl KUIAKOCTH U
IIomanan €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEl W B3aUMOJCUCTBUE
NIEKTPUYECKUX  3aps/iOB, B3aUMOJEWCTBUE IOCTOSHHBIX MarHUTOB,



BU3yaliM3allMsl MAarHUTHBIX TOJIEH TMOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJsi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYyIMpPOBATH
IpOBEpsiEMbIE MPEANONIOKEHHSI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUS, ONMUCHIBATH XOJT OTIBITA U (DOPMYIUPOBATH BHIBOIHI,
BBINIOJIHATh ~ TMPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHHOMU
BJIQKHOCTH BO3/yXa, CHUJbl TOKa, HANpPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX TPHOOPOB U JATYMKOB (DM3MYECKUX BEIMYWH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOMN MOTPEIIHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrOo
CEUEHHS U YACIHbHOTO CONMPOTUBIICHUS BEIIECTBA MIPOBOJIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 TMPOBOJAHMK, OT HAmNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIIOCJIEIOBAaTEIbBHOTO U  NapajuIeIbHOTO  COEAMHEHUN
MPOBOJIHUKOB): TJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IUIaHy, (hUKCHpoBaTh
pe3ynpTaThl TOMYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIWIl U TpadHKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux Beau4uH (yAelbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMPOTUBIICHUE TMPOBOJHMKA, padoTra U
MOIIHOCTh JJIEKTPHUYECKOT0 TOKa): IJIAaHHPOBATh W3MEPEHHs, COOMpPATH
IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEATOKEHHOW MHCTPYKIUHU, U
BBIYHCIIATH 3HAUCHUE BEIIMYNHEI;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTEePU30BaTh TPHUHIIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIiepMeTp,
BOJIBTMETP, CUETYMK DIIEKTPUUECKOW JHEPTUH, 3JIEKTPOOCBETUTEIHHBIC
pUOOPHI, HArPEBATEIbHBIE AIEKTPOIIPUOOPHI (MIPUMEPHI), ITEKTPUIECCKUE
PEIOXPAHUTEIH, JICKTPOMArHHUT, SIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢buznyeckrue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOWCTBA U HW3MEPUTEIHHBIC
npuOOpel 1O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKHUIKOCTHBIM
TEPMOMETpP, TEPMOC, TICUXPOMETpP, TUTPOMETpP, JBHUTaTEeb BHYTPEHHETO
CTOpaHUsA, JJIEKTPOCKOM, PEOCTaT), COCTaBJIATh CXEMBI JIIEKTPUIECKHUX



HeTe ¢ Mociae0BaTeIbHBIM U MapajuIeIbHbIM COSAMHEHUEM DJIEMEHTOB,
pazinyasi yeJIOBHbIE 0003HAUEHUSI DJIEMEHTOB AJICKTPUUYECKUX IIETICH;
NPUBOJIUTh  MpUMEPhl  (HaXOAUTh  HHQPOpMAIIMIO O  MPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWNA B TIOBCETHEBHOM
KU3HH JIJIs oOecriedeHusi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 3J0POBbS W COOIIOJCHUS
HOPM KOJIOTHYECKOT0 TTOBEJICHUS B OKPY KaroIIeh cpejie;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3HUUECKOTO COJICpKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW W IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIMIO, KOTOpas
SIBJISIETCS POTUBOPEYMBOM UITM MOXKET OBITh HEJOCTOBEPHOM;
HCIIOJI30BaTh MPH BBINMOJHEHUH YYEOHBIX 3aJJaHUi HAyIHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeodpazoBaHus HHGOPMAIIUKA U3 OJTHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
co3/laBaTh COOCTBEHHBIE MHCHMEHHBIE U KpPATKHWE YCTHBIC COOOIICHUS,
o0o0mass wuHOOpPMALMIO U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUECKOTO
CoIepKaHWsA, B TOM 4YHCJIE TMYOIWMYHO TIPEACTABIATh PE3YyIbTAThI
MIPOCKTHOW WJIM HMCCIICOBATEIHCKON NEATCILHOCTH, MMPHU 3TOM T'PaMOTHO
HCIIOJB30BaTh M3YYCHHBIM TOHATHHHBIM — ammapat Kypca (Qu3MKH,
COTIPOBOYK/IaTh BBICTYIICHHE TIPE3CHTAIINCH;

IIPU  BBITIOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (U3MUCCKUX
MPOIIECCOB PacCHpeesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
IIOCTABJIEHHBIMU 3aJavYaMHM, CICIATH 3a BBHIMTOJHEHUEM ILIaHA JEHCTBUM U
KOPPEKTHPOBAaTh €ro, aJICKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIad B
JeSATEeIIbBHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHHUKATHBHOE B3aMMOICHCTBHE,
MIPOSIBIISISI TOTOBHOCThH pa3peniaTh KOH(IUKTHI.

K xoHiy 00yueHus B 9 kiacce npeIMeTHbIC pe3yibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualbHas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHHS, Aehopmarius
(ympyrasi, mjgacTaueckas), TPEHUEe, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh U MEPErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPIOE TEo,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTb,
CIEKTPbl UCITYCKaHUs U TMOTJIONIECHUs, alibda-, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, SiFIEPHAsl SHEPTETHKA,



paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE [BHUXKEHHE, CBOOOJHOE
najieHue TeJ, PABHOMEPHOE JIBIXKEHHE 10 OKPY>KHOCTHU, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOATeIbHOE IBUKECHHUE (3aTyXarollue U
BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, NIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3joKeHne OesIoro CBeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX IIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJHOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIyYEHUS ) IO ONMKUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE H3YYEHHBIX (U3HYECKUX SBICHUH B
OKpYyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B MPHUPOJE:
MPUJIUBHI U OTJIMBBI, IBUKeHUE TIaHET COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITUE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAaMH, 05XO, LBETa Te,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JeWCTBUE BHIMMOTO,
yiIbTpauOJIECTOBOTO U PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
pPaauoOaKTUBHBIN (OH, KOCMUYECKHE JIyUd, PaJUOaKTHUBHOE H3JIyYEHUE
NPUPOJHBIX MHUHEPAJOB, [JEUCTBUE PAJAUOAKTUBHBIX W3IYYEHUA Ha
OpraHMW3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH IMPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OMUCHIBATh U3YyUYCHHBIE CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3YsI
dbu3nueckue BEIUYUHBI (CPEIHSSI W MTHOBEHHAs CKOPOCTh Teja TpH
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, TMEPEMEIICHHE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHuveckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DSHEPrusi Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAS SHEPIUsl CKATOU
NPYKUHBbI, KHUHETUYECKAas DSHEpPrus, IOJIHAST MEXAHUYECKas SHEeprus,
NEepPUOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeslb MPEJIOMIICHUS CpPE/bl), IPU OMUCAHUU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUH CMBICT HCIOJIb3YEMBbIX BEITUYHH,
0003HAaUeHUs W EIUHUIIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIOIINE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTHMMHU BEIMYUMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Yysd 3aKOH COXPAHEHHUs SHEPruu, 3aKOH BCEMUPHOTO TATCOTEHUS,



OPUHLIMI CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['amwmies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOI0 U MacCCOBOI'O YHUCEI
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTYyallil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHO--CIIEICTBEHHbIE  CBA3U, CTPOUTh OOBACHEHHE M3 23
JIOTHYECKHX IIIaroB C OMOPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3a7aud (OmUpamIlMecs Ha cucteMy u3 2-3
YPaBHEHHUI), UCTIONbB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMS], IPOBOAUTH PACUEThI U
OLICHUBATh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (unueckon
BEJIMYMHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pPEIIUTh NpPH MNOMOUIA
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPAEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh IOpsJKa
IIPOBEJICHUSI  UCCIENOBAHMS, JEJIaTb  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHUI U OIBITOB;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
(bu3nUecKkux CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKOHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasTHHKA OT Macchl Ipy3a M JKECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSAMOJIMHEHHOE PacCpOCTPAHEHUE CBETA,
pasnokeHne Oenoro cCBera B CHEKTP, U3YyUYEHUE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JWH3€e, HAOJMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB H3IIy4YECHMUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOUHOrO Habopa
o0OpyZoBaHUsl, ONUCHIBATH XOJI ONbITAa W  €ro  pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
cCpeqHee 3HAaYeHHE U3MepsAeMOl BeldMuuHbBl ((POKYCHOE paccTOsHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpa);

POBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMYHUH C
UCITOJIb30BAaHUEM IMPSAMBIX HM3MEPEHUH (3aBHCHUMOCTH IIyTH OT BPEMEHHU



IpyU PaBHOYCKOPEHHOM JIBIJKEHMM O€3 HayajdbHOM CKOPOCTH, Mepuojaa
KOJIEOAaHU MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeIoMIICHUs OT yria
NaJicHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH
bu3MUecKuX BETUYMH B BUJAEC TaONMIl U T'papUKOB, JIeIaTh BBIBOJIBI IO
pe3yibTaTam UCCIeI0BaHuUs;

IPOBOJAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTh M YCKOpDEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOJHOTO MaJeHus, HKECTKOCTh MPYKUHBI, KOIPPHUIMESHT
TPEHUsI CKOJBXKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCThb, YacTOTa U
nepuoJl KojeOaHWii MaTeMaTH4ecKoro W MPYKUHHOTO MAasSTHUKOB,
ONTUYECKasl Ccuja coOuparolmed JIMH3bI, PAJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBINOJHATh U3MEPEHUS, CIENYs IPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKKM M3YYEHHBIX (QU3UUYECKUX MOJIENeH:
MaTepuaigbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, IUTAHETApHAas MOJENTb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh MPUHIUMBI JCWCTBUS HW3YYEHHBIX MPHOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX oOmucaHus (B TOM YHUCIE:
CHHMIOMETP, NATYUKH TIOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaXx (PU3UYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUYECKUX IPOIECCOB
IpU PEIICHUH Y4eOHO--MPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
NOCTPOEHHUS N300paXKeHH B IJIOCKOM 3epKajie U coOuparomiei JuH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I oOecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu 1
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHS
HOPM KOJIOTUYECKOTO TOBEJCHHS B OKPY>KalOIEeH cpefie;



OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
WHTepHeTe, caMOCTOATENBHO (HOPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTU ONpPEENIEHUsI JOCTOBEPHOCTH MOJyYEHHON MH(OpMALMU Ha OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

MCITOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--TOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOro COAEp X aHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, BiiaieTh NPpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHS HAa OCHOBE
uHGOpMAIlMM W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMPU O3TOM T'PAMOTHO  HCIIOJNB30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro pasziena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
VISHIA - HAYKA O TIPHPOAe https://m.edsoo.ru/7f416194
1.2 du3nyecKre BeITUYHNHbI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HBINH METO/ MO3HAHUS 2 1 bubmorexa HOK
) v A https:/m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [lepBoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 1 1
TPOCHHE BelecTBa https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICCTBUE YaCTHII ) | bubnnoreka [JOK
) BEIECTBA https://m.edso0o.ru/7f416194
bu6mmoreka [JOK
2. A 2 1
3 FPETATHBIC COCTONHI Bemmectna https://m.edsoo.ru/7f416194
Hroro no pasgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
bubmuoreka [JOK
3.1 M 3 1
CXAHHHICCROE ABHACHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, Macca, IIIOTHOCTH 4 2 bubnmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuorexa [JOK

33 Crna. Bt cin 14 2 https://m.eds00.ru/7f416194
Utoro no pazgeny 21
Pa3nes 4. laBieHne TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TeJIaMM, )KUJKOCTSIMHU U ra3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHue KHAKOCTH > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmochepHOe faBieHHe 6 ! https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 ) bubnuorexa [JOK
’ B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
Ad P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctbie MexamH3ME! > ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
33 Mexanirieckas sHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 16



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 1 hitps://m.cdsoo.ru/ 74181 ce
bu6mmorexa [IOK
1.2 Termosste mporeccet 21 2 ? https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
1 DJNIeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 1 1 bubnuorexa [JOK
’ Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 20 1 4 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
2.3 M 6 1
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4 1
SIEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 17



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmMmeHoBaHHe pa3aeiioB U TeM uu(posBLIe
Ne n/m P Konrpoubusie IIpakTuueckue (witpp )
NMPorpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYECKOE ABUKEHUE U CIIOCOOBI €ro 10 1 1 bu6mmorexa [IOK
) OITMCAaHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonetictBue Te 20 1 3
HMOACHCTBHE TCT https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexannuyeckue KoJ1e0aHUS U BOJIHBI
bu6mmorexa [IOK
2.1 Mexannueckue KoneOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4eckue BOJHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnorexka [JOK
3.1 6 2
JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pasznen 4. CBeToBbIC ABJICHUSA
4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 2 bubmuotexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
4.2 JIuH3bl 1 onTHYeCcKUEe TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7f4 1a4a6
bu6mmoreka [IOK
43 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/7f4 1a4a6
Utoro no pazgeny 15
Paszgen 5. KBanToBbIe sIBJICHUA
bubmuoreka [JOK
5.1 Hcnyckanue u norjioneHne CBeTa aroMOM 4 1 hitps://m.cdsoo.ru/741ada6
bubmuoreka [JOK
32 CTpocHHe aTOMHOTO A/pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. s 1
53 JIEPHBIE pEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
6.1 [ToBTOpEeHuUe 1 00001IEHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
’ Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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