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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00Imiero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH OOYYAIOIIMXCS W OPraHU3ALMI0 U3YUYCHHS
GU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke ydHUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAaET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTHKE Pa3BUTHUSl MPEIMETHOTO COJIEPKAHUSA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuXxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®uzrka SBISIETCS  CHUCTEMOOOPA3yIOMMM  JJIsi  €CTECTBEHHO-HAYYHBIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHWM, M3y4yaeMbIX XUMHUEH, Ouosioruen, acTpoHoMued u ¢GU3NYECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MHpa,
MPENOCTaBIsieT HamOoJiee SICHbIE O0pa3ibl MPUMEHEHHs HAyYHOTO METOoja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE TMPEINOJAraeT OBJAJCHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOLIUMH €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTH:

® Hay4yHO OOBSCHSTH SBJICHUS;

® OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

® UHTEPNPETUPOBATH  JIaHHBIE W MCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX



OCHOBHBIE  00I11€00pa3oBaTeIbHbIE MPOrPAMMBbI, YTBEPXKAEHHOW pelIeHUEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).

Heau nzyyenuss Gusnuku:

npuoOpeTeHne HMHTEepeca M CTpeMJICHHs] OO0y4aroumxcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIe NMO3HAHU U (hOpMUpPOBAHHE
MCCIIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTara H3yYCHUS
OCHOB CTPOCHHSI MaTepUH U (PyHTaMEHTATbHBIX 3aKOHOB (PU3UKH;
dbopMupOBaHUE TPEICTABICHUNA O POIM (UUKH ISl PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABIEHUH O  BO3MOXHBIX  chepax  Oyaymieit
npo(hecCUOHANIBHON J1eATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOATOTOBKA K
nanpHeleMy oOy4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTikeHue 3TUX Lienied mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHHWU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEHNE YMEHUN OMUCHIBATh U OOBICHATH (DU3UYECKHUE SIBICHUS C
WCITI0JIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOGHHE METOJIOB pEIICHUs MPOCTEHINX pacdYE€THBIX 3aJad ¢
UCTIOJIb30BaHUEM duznyeckux Mojiene, TBOPUYECKUX u
MPAKTHUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI HAOMIOAATh MPUPOIHBIC SIBJICHUS U BBIMOJIHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HWCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJItOUasi ”HPOPMAITIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHWE MHPOPMAITNH;

3HAKOMCTBO €O cepaMu podheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha
JTOCTIDKCHUSIX (DU3UIECKOM HAYKH.

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

oOpa3oBaHus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
KJ1acce — 68 yacoB (2 4aca B Hejenmo), B 9 kinacce — 102 gaca (3 yaca B HeJemmo).



[Ipensaraemeiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATENIbHBINA XapaKkTep, YUUTEIb JIeTaeT BHIOOP MPOBEACHUS
7ab0paTOpHbIX PabOT M OMNBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJlaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. M3Mepenne Qu3ndeckux BenuuynH. DuU3NYECKUE
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHuueckue, TEMJIOBbIE, JJIEKTPUYECKUE, MArHUTHbBIE, CBETOBBIC

SBJICHUS.

2. ®uznyeckue npuOOphl U MPOLEeaAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre 1EHbI AIEHUS Kbl U3MEPUTEIBHOT0 Tpudopa.
N3mepenue pacCTOsIHUMN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Onpenenenue pa3MepoB MajbIX TEI.

N3mepenne TtemmepaTypbl MpPU MOMOLIM KUIAKOCTHOTO TEPMOMETpa M
JlaTYuKa TEMIIEPATyPBl.

IIpoBeneHne uccnenoBaHus IO MPOBEPKE TMIOTE3BI: NAIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.
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1. HaGmroneHnue 6poyHOBCKOTO JBHKECHHUS.
HaoGmonenne nuddysun.
3. HabGmionenune  siBneHud,  OOBSACHAIOMIMXCS  MPUTSIKEHUEM WM
OTTAJKMBAHUEM YACTUI[ BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka guameTpa aromMa METOAOM PsIoB (C  HCIOJb30BAaHUEM

dboTtorpaduii).

2. OTPBITHI IO HAOJTIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITh MO0 0OHAPYKEHHUIO ACHCTBUS CHUIJI MOJIEKYISIPHOTO MIPUTSKEHUS.

Pa3nea 3. /IBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpelHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CHIibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS W CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenue

no

CWJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.

HaOmroienre MexaHu4ecKoro IBUKEHUS Tea.

N3mepeHne cKopoCTH MPSIMOJIMHEHOTO JBUKEHHSI.

HabGnronenue siBjeHUST MHEPIIHUH.

HaOmronenne naMeHeHus CKOpOCTU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopuwie pabomul u onvimaol.

1. Omnpenenenne CKOPOCTH PABHOMEPHOTO JBUKEHUA (IIapUKa B )KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.

3. Ompenenenne MIOTHOCTUA TBEPOTO TeEa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT IPUIIOKEHHOU CHUIIBI.

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

o0k wnE



Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenne. CriocoObl YMEHBIIIEHUSI U yBEJIWYEHUS JaBlieHus. JlaBiieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00b&ma, TemmepaTypbl. l[lepemaua naBieHus
TBEPABIMU TEJIAMU, KUJKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUIKOCTA OT TayOuHBI. ['mapocraTudeckuid
napajgokc. Coolraromuecs: cocyibl. [ napaBindecKkue MeXaHU3MBbl.

Atmocdepa 3emau u armocdepHoe AaBiaeHue. [IpuumMHBI CyIIeCTBOBAaHUS
BO3MyIIHOW 000y0ukn 3emiu. OmbiT Toppudemmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BBICOTHI HAJl YPOBHEM MODSL.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JleiicTBHE KUJKOCTH W ra3a Ha MOrpyKEHHOE B HUX TeJIO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCUMOCTH JAAaBJICHUS ra3a OT TeMIEPaTyphI.

[lepenava naBIeHUS KUJIKOCTHIO U Ta30M.

CooOmaroruecs CoCy/bl.

['mapaBauyueckuu mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJIa U TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAOIIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.
VYcnoBue miaBaHus TeJ: IUIABaHUE WJIM MOTPYKEHUE TeJl B 3aBUCUMOCTH
OT COOTHOIIICHHUS TJIOTHOCTEM Tella U JKUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOU B
JKUJIKOCTh YacTH TeJa.

2. OmpenencHue  BBITAJKMBAIONIEH CHJIBI, JICWCTBYIOIIEH Ha  TEIO,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BHITAJIKMBAIOIIEH CHJIBI, ACHCTBYIOIICH Ha TEIO
B JKMJIKOCTH, OT MaccChl TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OOBEMA MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJla U OT INIOTHOCTH >KHUIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpElEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs IIJIOCKOCTh. IIpaBuiio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.

o0k wnE
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«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUUAIBHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. TIpumepsbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Onpenenenue pabOThl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHUU Tela

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBaHue ycioBUN paBHOBECHUS pblyara.
3. Usmepenue KI1/] HakIOHHOM MJIOCKOCTH.

4. V3ydeHue 3aKOHA COXPaHEHUS] MEXaHUYECKOU SHEPTHH.
8 KVIACC

Paspnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. ONBITHI, NTOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE TOJIOKEHHW MOJEKYJISPHO--KUHETUYECKOW TEOPHH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPruu:
TeruIonepesaya U COBEpLIEHUE paboTHI. Buer TEIUIONEpEAAYH:
TEIUIONTPOBOHOCTh, KOHBEKIUS, U3TyUYEHHE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHEe TerwioBoro Oananca. IlmaBnenue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpa3oBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpPHOro
JTaBJICHHS.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Ipunuunel pabotsl TermoBbix aBurarenei KIII[ TemoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.



HaGmronenne 6poyHOBCKOTO ABHIKEHHUS.
HaoGmonenne nuddysun.
HaGmronenue siBjeHUi cMaurBaHUs U KallWJUISIPHBIX SIBJICHUM.
HaOnronenue TenioBoro pacimpeHus Ted.
V3meHeHnue naBieHWS Ta3a MPU U3MEHEHHH O00bhEMa M HArPEBAHWH WIIA
OXJIAXKJIECHUU.
[IpaBuiia U3MepeHUs TEMITEPATYPBL.
Bunae! Tenmonepenayn.
OxyaxkieHue Ipyu COBEPIICHUN PadOTHI.
. HarpeBanue nipu coBepiieHur pabOThl BHEIIIHUMU CHUJIAMH.
10 CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.
11.Hab6mroneHune KuneHusl.
12.HabmroaeHe MOCTOSHCTBA TEMITepaTyPhl MPH TITABICHHH.
13.Moieau TEeIIOBBIX ABUTATENIEH.
Jlabopamopnwie pabomul u onvimol.
1. OnbIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
2. ONbITHI 1O BHIPANIMBAHUIO KPUCTAIIOB MTOBAPEHHOM COJIM WIIK caxapa.
3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH H
TBEPABIX TEIL.
4. OmnpeneneHue NaBJICHUS BO3AyXa B OaJJTIOHE MITIPHUIIA.
5. OmnbIThl, JNEMOHCTPUPYIOIINE 3aBUCHUMOCTH JABJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.
6. IIpoBepka rumoTe3bl TMHEHHOW 3aBUCMOCTH JUTMHBI CTOJIONKA YKHIKOCTH
B TEPMOMETPUUECKOM TPyOKE OT TeMIEPaTyphl.
7. HabGmionenne wu3MeHEHWs BHYTPEHHEW OSHEPruM Tejla B pe3ysbTare
TEIJIonepeay U padOThl BHEITHUX CHJI.
8. HccnenoBanue SBICHUS TEIUIOOOMEHA TMPU CMENIMBAHUU XOJOTHON H
ropsiuer BOJIBL.
9. Ompenenenrie  KOJMMYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJIOM  TIpH
TEIJI000MEHE C HATPEThIM METALTUIECKUM ITUITUHAPOM.
10.Ompenenenre yaeabHON TEIUIOEMKOCTH BEIIIECTBA.
11.UccnenoBanue mpoiiecca UCrapeHus.
12.Onpenenenne OTHOCUTEIBHON BIaXKHOCTU BO3yXa.
13.0Omnpenenenre yaeabHON TEIUIOTHI IUIABJICHUS JIha.
Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.
OnexkTpuzanus Ten. J[Ba poja 3JEeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEJIAMH ).
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Onexrtpuyeckoe none. Hanpsok€HHOCTE anexkTpudeckoro mnoss. [IpuHnmn
CYIIEPIO3UILINU HIEKTPUUECKUX MT0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenn anexkTpudecKkux 3apsaoB. DJIEMEHTApHBIA AJIEKTPUYECKUN 3apsifl.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUYECKOE  HAIpPSKEHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBJIEHUE BellecTBa. 3aKoH Oma
st ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyms—JleHua.
DOneKkTpudecKre enu U MOTPEeOUTENH IEKTpUUeCcKol 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnuTHoe nosie. MarauTHOE noJjie 3eMJIM U €ro 3Ha4eHue Ui )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe TMOJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. JIeHICTBUE MAarHUTHOTO MOJISl HA MTPOBOJHUK C TOKOM.
DNEeKTPOJBUIaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKInK. [IpaBuno Jlenna.
DIJIEKTPOreHEPATOP. Cnoco0bl MTOJIyYEHHUS AIEKTPUYECKOU SHEPI'UH.
DNIEeKTPOCTaHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpur3anus Ted.

JIBa poJia JIEKTPUUECKHX 3aps/I0B U B3aUMOJICHCTBUE 3apsSyKEHHBIX TEll.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAaHEHUS JIEKTPUYECKHUX 3apsI0B.
[TpOBOJHUKH W TUDJICKTPUKH.

MonenupoBaHue CUIIOBBIX TUHUHN AJIEKTPUUECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.

. JIelCTBUSA 3IEKTPUYECKOr0 TOKA.

10 DJIEKTPUUYECKUM TOK B JKUIKOCTH.

11.T"a30BBIit paspsia.

12.M3MepeHne CHIIbl TOKa aMIIEPMETPOM.
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13.3MepeHne 3IeKTPUIECKOTO HAPSHKEHUS BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH CONPOTHBIICHHM.



15.B3auMoieiicTBIE OCTOSIHHBIX MarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTU pa3/IeJICHUs MOJII0COB MarHUTa.

17.MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

18.0mbIT OpcTena.

19.MarauTHoe€ 1oJjie TOKa. DJIEKTPOMAarHuT.

20.[IeficTBE€ MATHUTHOTO TIOJISI HAa TPOBOJIHUK C TOKOM.

21.25neKkTpoaBUraTeb MOCTOSHHOTO TOKA.

22.UccnenoBanue SIBICHUS IEKTPOMATHUTHON WHTYKITHH.

23.0mpiTer Dapages.

24.3aBUCHUMOCTh HANpPAaBICHUS HWHIAYKIIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHUSI.

25.251eKTpOreHePaTOp MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1. OmpITel WO HAOMIOACHWIO DJIEKTPU3AIMH TeJ WHAYKIHEH W TpHU

COIPUKOCHOBEHHH.

HccnenoBanrie ACUCTBUS DSIEKTPUYECKOTO IO HA TMPOBOAHUKUA H

no

JTUDJIEKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

W3mepenre u peryaIupoBaHie CHIIbI TOKA.

H3mepenne u peryanpoBaHue HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 PE3UCTOp, OT

COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKSHUS Ha PE3UCTOPE.

7. OmbITHI, JTEMOHCTPUPYIOIIIHEC 3aBUCUMOCTh AIIEKTPUIECKOTO
COTPOTHUBJICHUSI TIPOBOAHWKA OT €ro JUIMHBI, TUIOMIAJAW ITONEPEUHOTO

o 0k w

CEUYEHHUs U MaTepuaa.

8. IlpoBepka mnpaBwiia CIOXKEHUS HAMNPSOKEHUM TPH  TMOCIEI0BATEIHLHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia sl CHJIBI TOKAa MPH TapajuieIbHOM COEAMHEHUHU
PE3UCTOPOB.

10.Ompenenenre paboOThI STEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PEe3UCTOP.

11.OnpeneneHne MOIIHOCTA 3JEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

12.WccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

13.0Omnpenenenune KI1J[ narpeBaTens.

14 . UccnenoBaHue MarHuTHOTO B3aUMOJICUCTBHUS MMOCTOSIHHBIX MAarHUTOB.

15.3yyeHne MarHMTHOTO TIOJII  TOCTOSIHHBIX ~ MAarHUTOB TIPH  UX
00OBbEIMHEHUH U Pa3/ICJICHUH.

16.VccnenoBanne nNedCTBUSI SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIKY.



17.0n0bITbl, JI€MOHCTPHUPYIOLIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HaNpaBJEHUS TOKa B
KaTyIIKE.

18.13yuenue neiicTBUA MarHUTHOTO TIOJISl HA MMPOBOJHUK C TOKOM.

19.KoHcTpynpoBaHue U u3ydeHue paboThl JEKTPOIBUTATEIS.

20.1zmepenue KIIJI a5ekTpoiBUTaTEIbHOM YCTAaHOBKH.

21.0nbITHI TIO MCCIEOBAHUIO SIBIICHUS DSJECKTPOMArHUTHOW WHIIYKIIUH:
WCCIICIOBAHUE W3MEHCHWW 3HAYEHWS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJICHUs.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMonnHENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JInHerHasa u yriioBasi CKOpocTHd. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akon HeroTroHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynbe Tena. I3mMeHeHne ummyibea. MITynbe cuiibl. 3aKOH COXPAHEHHMSI
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTroOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas sHeprust cxaTou npyxunbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HaOmroneHue MeXaHUYECKOrO JBUKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TN

OTCU€TA.
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8.
9.

CpaBHeHHME TyTe W TPAEKTOPUI IBUXKEHUS OJIHOTO M TOrO ke Tena
OTHOCHUTEJIBHO Pa3HbBIX TeJl OTCUETA.

N3mepennie CKOpOCTH U YCKOPEHUS TPSIMOJIMHEMHOTO JIBUYKEHUS.
HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO IBMYKEHHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBUXKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JIEUCTBYIOIIEH HAa HETO
CHJIBI.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3MmeHeHue Beca Tena pu yCKOPEHHOM JBUKEHUU.

10.ITepenava ummynbca Ipy B3aUMOJICHCTBUH TE.

11.ITpeoOpa3oBaHus SJHEPTUH PU B3aUMOJICUCTBUU TEIL.

12.CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBUU.
13.CoxpaHeHnue uMIybca npu abCOIIOTHO YIIPYTroM B3aUMOJIEHCTBUU.

14 HaGnrofeHne peakTUBHOTO ABUKCHUSI.

15.CoxpaHeHre MEXaHUYECKON SHEPTUU IPH CBOOOTHOM MaJICHUU.
16.CoxpaHeHne MEXaHHUECKON YHEPTHH MPH JABIKEHUH Tella Mo JeHCTBHEM

MIPYKUHBL.

Jlabopamopuvie pabomul u onvimol.

1.

o

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEro paBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHS Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue kKodphuIMeHTa TPEHUS CKOJIBKCHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

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



10.Omnpenenenre paboOThl CUJIBI  YIPYTOCTH TMpU  MOABEME TIpy3a C
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11.M3y4yeHue 3aKoHa COXPaHEHUS SHEPTHH.

Paznen 9. Mexann4yeckue KoJie0aHusl M BOJIHbI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — kosneOanms.  BwiHyX)neHHsle — konebanus.  Pe3onaHc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaGmogenue koneOGaHWil Ted TOJ JIEWCTBUEM CHJIBI TSDKECTH M CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI pE30HAHC.
Jlabopamopuvie pabomul u onvimel.
1. Omnpenenenue 4YacTOThl M MEpUoOJa KOJeOaHWNW MaTeMaTUYECKOro
MasiTHUKA.

2. OrmpeneneHrie 4acTOThl U IEpHoJia KoieOaHuii MPy>KUHHOTO MAasSTHHUKA.

3. UccnenoBanue 3aBUCUMOCTHU TIepHOJia KOJIEOAHUM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccnenoBaHu€ 3aBUCMMOCTHU TMEPHOJIa KOJIeOaHUM MPYyKUHHOTO MasSTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBUCHUMOCTH TIepHoOJia KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OnbITEl, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  Tepuojaa  KoJjieOaHUi
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHHs CBOOOHOTO MaIeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ODJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoOMCTBa
ANeKTpOMarHuTHeIX BOdH. Illkanma »jexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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DnekTpoMarHuTHas npupoga cera. CkopocTh cBeTa. BoimHOBBIE CBOICTBa
CBeTa.

Jemoncmpayuu.

1. CaoiicTBa 3JI€KTPOMarHUTHBIX BOJIH.

2. BonHOBbIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3y4yeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpaneHue cseta. 3atmeHuss Connua u JIynel. Otpaxkenue csera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. VCronb30BaHUWE TMOJHOTO BHYTPEHHErO0 OTpPaKEHUS B
ONITHUYECKUX CBETOBOJAX.

Jlunza. Xox unyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnaparta,
MHUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JATbHO30PKOCTb.

Paznoxkenne Oenoro cBera B crekTp. Omnbitel HbtoTona. CroxkeHue
CHEKTpaJbHBIX IBETOB. Jlucepcust cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

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

OnTuyecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCEUBAIOIIEHN JTUH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.
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. [Ipunnun aeiicTBus hoToanmapara, MUKpPOCKOIIA U TEJIECKOIA.

10.Monens rnasa.

11.Pa3noxxeHue 6e10ro cBeTa B CIEKTP.

12.TTony4yenue 6enoro cBeTa NpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. UccnenoBanue 3aBUCUMOCTH YIJIa OTPaXeHUsI CBETOBOrO Jydya OT yria
najieHusl.

2. M3yueHue xapakTEepUCTUK U300paKeHUs MPEAMETA B TUIOCKOM 3epKaie.

3. UccnenoBanue 3aBUCUMOCTH yria MPEIOMIIEHUs CBETOBOTO Jiy4a OT yrIJia

NaJEHUS HA TPAHULIE «BO3TyX—CTEKIIOM.



4. TlomyyeHue U300pa’KeHUI C TOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Ompenenenrie POKYCHOTO PACCTOSTHUSL U ONITHUYECKOU CHJIbI COOMpArONIe
JIVH3BI.

6. OmBITHI 1O Pa3I0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmpITBI MO BOCTIPUSTHIO ILIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pezepdopaa u mmanerapHas mojenb aroma. Mojgens atroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas Mopenbs aromHoro sapa. Msoronel. PannoaktuBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
DHeprus CBsA3UM aTOMHBIX sAnep. CBsA3p Macchl M dHEpru. Peakiuu cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

AnepHas sHepreruka. JleMCTBUS paJUOAKTUBHBIX HU3JIyYEHH HA JKHUBBIC
OpraHU3MBl.

Hemoncmpauuu.

CreKTpbl U3ITy4YEHHUsI U TTOTJIONICHHUS.

CreKTpbl pa3IM4YHbIX ra30B.

CnekTp BoAopo/a.

HaGmronenue tpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus uznydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimaul.

1. HaOmtoneHue CIIOUIHBIX U TUHEHUATBIX CIIEKTPOB U3ITYUCHHUS.

2. HccnemoBanne TPEKOB: M3MEPEHHE JHEPTHU YACTHUIIBI 1O TOPMO3ZHOMY

nytH (1o ¢potorpadusam).

3. Usmepenue pagnoakTuBHOTO (PoHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IAOLINIT MOy b IPEIHA3HAYEH JJIs1 CUCTEMATHU3alUN
U 0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII peaAMET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS

ok wnE



SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUSI, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHANBEHO AECATEIBHOCTHBIM XapaKTep JAHHOTO paslena peain3yercs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;
WCITOJIB30BaTh HAYYHBIC METOJBI HCCICIOBAHUS (PU3HUCCKUX SBICHUH, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
SHEPIrUH HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIHUH.



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

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
(u3nUecKol HayKH;

- ICHHOCTHOE OTHOIIEHUE K JIOCTUKEHUSM POCCUNCKUX YUEHBIX --(DU3UKOB,;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCY>K/IEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUIN
busuKy;

- OCO3HAHHME BAXKHOCTH MOPAIBHO--3THYECKUX MPUHLUIIOB B JEATEIbHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCHPHUSTHE ICTETHUECKUX KAYECTB (PU3NUYECKON HayKd: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLICH
KYJIbTYpPBIL;

- pa3BUTHE Hay4yHOW JIIOOO3HATENLHOCTH, MHTEpEca K HCCIIEe0BATENbCKON
NEeSATENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBWJI OE30MacHOTO TOBEICHUS Ha
TpPaHCTIOPTE, HA JIOpPOTraxX, C AJIEKTPUUYECKUM M TEIUIOBBIM OOOpPYIOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(hOpMUPOBAHHOCTh HaBbIKa peduieKCcMH, NpPU3HAHME CBOETO IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4YacTHE B pPELICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3aluM, TopojJia, Kpas) TEXHOJIOTUYECKON U



COLIMAJIbHONW HANpPaBJIE€HHOCTH, TPEOYIOIUX B TOM YHCIE U (PU3MUECKHUX
3HaHUM;

® - HHTEpEC K MPAKTUYECKOMY U3YyUEHUIO Mpodeccuil, CBA3aHHBIX C (PU3UKOM;

e 7)3KO0JI0IrMYeCKOro BOCIIMTAHHUSA:

® - OpHUEHTalUsl Ha NpPUMEHEHHE (PU3MUECKUX 3HAHUM I peuIeHHs 3a4ad B
o0JacTu OKpY’Kalolled Cpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MO>KHBIX MTOCJIEJICTBHUI JIJIsl OKPY>KaIOILEH CPeIbl;

® - OCO3HAHHE TIO00ATBHOTO XapakTepa SKOJOTHYECKHX MpoOJieM W MyTed HX
pEIIeHNUS;

e 8) aganTauMM K M3MEHSIIOIIMMCS YCJOBUSIM COLMAJIbBHOW M NPHUPOIHOI
cpenbl:

® - QOTPEOHOCTh BO B3aUMOJCHCTBUM NPU BBINOJIHEHUU HWCCIEIOBAaHUN U
OPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX;

® - TIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUIECKYIO
JESITeIbHOCTD;

® - 1OTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHHI, B TOM yucie GOpPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABJICHUSX;

® - OCO3HAHHE 1e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00JacTU
busuKy;

® - IUJIAHUPOBAaHWE CBOETO pPAa3BUTHS B MPHOOPETEHUH HOBBIX (DHU3HMUECKHUX
3HAHUI;

® - CTpEMJICHHME aHAJU3UPOBAThH U BBISBISATH B3aMMOCBSI3U IPUPOIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIB30BAaHUEM (PU3NICCKUX 3HAHU;

® - OIICHKa CBOMX JEHCTBUM C yu€TOM BIMSHHMS Ha OKpPYXKAlOIIyl0 cpeny,
BO3MO’KHBIX TJI00AJIBHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe OCBOCHHS MporpamMMbl MO (HU3MKE HA YPOBHE OCHOBHOIO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE IT03HABATEIILHBIC YHUBEPCAIbHBIC YICOHBIE ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAJIbHbIC yUCOHBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPH3HAKA OOBEKTOB
(sBNIEHUN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIMN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMaTPUBACMBIX (paKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHSIM;
BBISIBIIATH NPUYMHHO--CJICICTBEHHBIC CBSI3W TPH HM3yYCHUH (PU3UUIECKUX
SIBJICHWHA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOATENILHO BBIOMPATh CHOCOO perieHus: y4eOHOW (u3nuecKon
3a1aun (CpaBHEHHUE HECKOJIbKMX BApUAHTOB peElIeHUs, BHIOOp HambOoliee
MOIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

MCIIOJIb30BaTh BOIIPOCHI KAK MCCIEN0BATENbCKUI HHCTPYMEHT TO3HAHMS;
MIPOBOAUTH 10 CAMOCTOSITEIbHO COCTABIIECHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCICAOBaHHE (PU3UUYECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS TN IKCTICPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
IPOBENEHHOTO HAOMIOEHUS, OIbITA, UCCIIEI0BAHNUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATh MPEATOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMK WIM JAHHBIX C YY4E€TOM MpPEMAJIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTAaBICHMUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy MpeAcCTaBIICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peEIIaeMble 3aJaud  HECIOXKHBIMU
CXeMamHu, lrarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOMHALUSAMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHWE 3a/Jadyd U TOJJCp KaHHe
0J1aroxenaTeIbHOCTH OOIICHHUS;



CONOCTABIIAATb CBOM CYXICHUSA C CYXACHUAMU JPYI'MX YYaCTHUKOB
Juasora, oOHapyXKMBaTh pa3IM4yKUe U CXOACTBO MO3ULIUIL;

BBIPAKATh CBOXO TOUYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABISATh PE3yIbTAaThl BBIIOIHEHHOIO (PU3NUYECKOIO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

IIOHMMAThb W MCHOJb30BATh  IPEUMYLIECTBA  KOMAHOHOM W
WHIUBUIYAIbHOM palOThl MNpU PEIIEHUHM KOHKPETHOW (PHU3UUECKOM
po0IeMBl;

IIPUHUAMATH LIEJIM COBMECTHOM JEATEIIBHOCTH, OPTAaHU30BbIBATH JIECHUCTBUS
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaTb MpPOLECChl U
pe3yJIbTaThl COBMECTHOU pabOThI, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFO/ICH;
BBITNOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa 10
CBOEMY HAIIPABJIICHUI0O U KOOPAMHUPYS CBOM JEUCTBHUS C JAPYIUMHU
YJI€HaMH KOMaH/bl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYAIUSAX, TPEOYIOMINX
JUTSL petieHus: GU3NIECKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX TMPHUHATUS  PEIICHUN
(vHIMBUAyaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HMUCSCKON 3a7a9d VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIjiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYalluu U IIPEJIararth IJIaH €€ U3MEHEHUS;
OOBSICHATH  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  pe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(Gu3MUEeCKOro HMCCIEOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBILIMXCS CHUTYallMil, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;



® CTaBUTh ce0sl HA MECTO JIPYroTo YeJIOBEKa B XOJI€ CIOpa WM JIUCKYCCUH
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;

® [IpU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU pelieHuU HU3NYECKUX 3a]1a4 UIIH
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® UCHOJB30BaTh TMOHATHSA:  (PU3HYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, THUIOTEe3d, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TNPSMOJMHENHOE), TPAaeKTOpHs, pPaBHOJAEHCTBYIOIAs
cwia,  gedopmauus  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

e paznmmuarh sBIeHUs (AudQy3us, TEIIOBOE JBUKEHUE YACTUI] BEIIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCHIO
BpallleHus, Tepenaya JaBJICHUS TBEPABIMU TeJIaMH, >KUIKOCTAMH H
razamM, arMoc(epHOoe JaBlieHHWE, IUIABaHUE Tel, MPEBpaIICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SABIICHHE;

® pacrmo3HaBaTh TNPOSBICHHE U3YYCHHBIX (PU3NUYECKUX SBJICHUN B
OKpY’XaoIlleM Mupe, B TOM 4Yucie (U3HUECKUE SIBIICHUS B MPUPOJIE:
MpPUMEPHI IBWKCHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
npUpoAe, ACUCTBUE CHUJIbI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EpHOro JIaBJICHUS Ha >KMBOM OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJe YeJOBeKa, MPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a7]auy B yueOHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHUIA;

® ONUCHIBaTh U3YUYECHHbIC CBOMCTBA TeN M (PU3UUECKHUE SIBJICHUS, UCIOJIb3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUIEYO CHIIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETHYECKass M TNOTECHLMAJIbHAsl SHEPrus), MpU ONUCAHUM MPABUIBHO
TPakToOBaTh  (PU3MYECKUN  CMBICH  HUCIHOJIb3yeMbIX  BEJIIMYUH, HUX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,



CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH,
CTPOUTH TpapUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3YsI TIpaBWJjIa CJIOKEHUs Cuil (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiyara (6110ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh O0OBACHEHHE u3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIMUYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiaTe pacu€THble 3amadyd B 1-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/1a4, OLlEHUBATh PEATUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINYMHBI,

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (Tumoresy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJIYYeHHBIA pe3yJbTaT, HAXOAWTh OIIMOKHM B XOAE OIbITa, JeJIaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznuecKux CBOMCTB Tel: dbopMynHrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BaHMS,
3aMKMChIBATH XOJ ONBITA U (POPMYIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0bEMa, CHUIIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHIIbI
TPEHUsI CKOJIBLKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IIOIIAAU CONPUKOCHOBEHMSI TEJI, CHUJIIBI
YOPYrOCTA OT YIUIMHEHHS MPY>KUHbBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
MOTPYKEHHOM YacCTU TeJa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU



OT TUIOTHOCTH TeJa, OT INIyOWHBI, HA KOTOPYIO TIOTPYXKEHO TeJIO, YCIOBUH
TUTABaHMSI TEJl, YCIOBHI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHWHM y4eOHOTO HWCCIENAOBaHWs, COOMpAaTh YCTAaHOBKY U
BBITIOJHATh W3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYCHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIHYMH B BHUJE
NPEJIOKEHHBIX Ta0NUIl W TpaduKOB, JENaTh BBIBOJBI IO pPe3yiIbTaTaM
UCCJIC/IOBAHHS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHUJIA TPEHHUS CKOJBKECHUSA,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTH TeJO, KOA(D(PHUIMEHT MOJe3HOTro AEHCTBHS
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKLUUU: TpU
BBIMIOJITHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUHCIISTH 3HAUCHNE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000Opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOWUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCY/IbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha HMX OMHCAaHHA (B TOM YHCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP ), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAWTh  HWH(POPMALMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 11 oOecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY’KaloLlel cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJ0CTOBEPHOM;

WCITIOJIB30BATh NP BBHITIOJTHEHUN YUCOHBIX 3a/IaHUI HAYYHO--TIOMYJISIPHYIO
JauTepaTypy  (pU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTICKTHPOBAHUSI TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;



® C03/1aBaTb COOCTBEHHBIE KPATKHE NMUCBMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COIEPKAHUSA, B TOM
yyciae MyOJUYHO JeNaTh KpaTKUe COOOUIEHHWsSI O pe3yibTaTax IPOEKTOB
WIM Y4YeOHBIX MCCIEIOBaHUM, HIPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATHHMHBIN ammapaT Kypca (U3HKH, COINPOBOXAAThH
BBICTYIUICHUE NTPE3EHTALINEH;

® IpU BBINOJHEHUM Y4YEOHBIX MPOEKTOB U MCCIEAOBAHUN pPACIPEAEIATH
00513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K koHIy 00yueHus B 8 kiiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHUIA:

® JCIIOJIB30BATh MOHATHUSA: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKHUE U
amMop(HbIE TE€Na, HACHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAXKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS JHEPrus, TEIIOBOM JBUTATENb,
AIIEMEHTAPHBIN JIEKTPUYECKHUM 3apsijl, SIEKTPUUECKOE T0JI€, TPOBOIHUKHU
U AUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;

e pasnuyarh SBJICHHS (TEIUIOBOE pACIIMPEHHE W CKaThe, Terlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpUCTaIu3aius (OTBEpJ/ieBaHUE), KUIICHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YEHHE),
NIEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAa0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEUCTBUE
MAarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, AJIEKTPOMATrHUTHAS MHAYKIIHS)
N0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB U HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

® pacro3HaBaTh TMPOSIBIICHHE U3YYEHHBIX (U3MYECKUX SBICHUN B
OKpY’)KalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE W KaNWULIpHbIE SBIEHUS B NPHUPOJE,
KpUCTaUlbl B Tmpupoze, usnydenue ConHIla, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMoc(epe, JIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MoytocoB, pOiIb MArHUTHOTO TOJS JJIs JKM3HM Ha
3emuiie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM;



® ONUCHIBaTh U3YYECHHbIC CBOMCTBA TeN U (U3UUECKHUE SIBJICHUS, UCIIONIb3YSI
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSISI YJHEPTHUsl, KOJIUYECTBO
TEIUIOThI, YJIEeJbHAs TEIUIOEMKOCTh BEIIECTBA, VYAENbHAs TEIUIOTa
IUIaBJICHUS, yJeJbHas TeIuioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JCHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEIBHAsI BIAXHOCTb BO3]yXa, JJIEKTPUUYECKUHN 3apsih,
cuja TOKa, JJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBJICHUE MPOBOJIHUKA,
yIeIbHOE  CONpPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0 TOKa), TMpPU  ONHCAHWUU MPABUIBHO TPAKTOBATh
(bU3UYECKU CMBICT MCIOJIb3YeMbIX BEIWYNH, 0003HAUYCHHS W CIUHUIIBI
(bU3MYECKUX BEIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONIME JTAHHYIO
(GU3MYECKyI0 BEJIUYMHY C JPYTUMH BEIWYMHAMHU, CTPOUTHh Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

® XapaKTEepHU30BaTh CBOWCTBA Te€J, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIB3Yysd OCHOBHBIE TMOJIOKEHUSI MOJEKYJSPHO--KHHETUYECKOU TEOPHUH
CTPOCHHS BEIIECTBA, MPUHILUI CYNEPHO3UIMUA MOJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHS 3apsiia, 3akoH OMa JiJisl yJacTKa Ienu, 3aKOH
Jxoynsa—JleHna, 3aKkOH COXpaHEHWsS DJHEPrUHM, IpPU OTOM JaBaTh
CJIOBECHYIO (hOPMYJUPOBKY 3aKOHA U 3alKCHIBATH €r0 MaTeMaTHYECKOE
BBIPAKEHUE;

® OOBACHATH (DU3UUYECKUE MPOIECCHl W CBOMCTBA TEJ, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYAIMl MPAKTHKO-OPUEHTHUPOBAHHOTO XapaKTePa: BBISIBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH O0BsICHEHNE U3 1—2 JTOTUYECKUX
1aroB ¢ OMopod Ha 1-2 W3Y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarh pAacyETHBIC 3aJa4d B 2—3 JIEUCTBUS, MCIIONB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI1  PEIICHUs 3a7a4d, BBIOMpaATh 3aKOHBI U  (HOPMYIIHI,
HEoOXoauMble sl €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (DU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;

® pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPU TOMOIIH
(GU3MYECKUX METOOB, HCIOJb3ysl OMHCAHUE MCCIIECIOBAaHUS, BBIIEISATH
MpPOBEPSIEMOE  MPEAINOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI KCCIIEI0BaHUs, J€1aTh BHIBO/IbI;

® IMPOBOJAUTH ONBITBI 1O HAOMIOACHUI0 (DU3NUECKUX SBJICHUM WU
(bU3UYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMNepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (Morjaomaromei)



MOBEPXHOCTH, CKOPOCTh MCTHAPEHHUsT BOJBI OT TEMIIEPATYpPhl KUIKOCTH U
wiomand e€ TOBEPXHOCTH, OJCKTpH3aIMs Tel U B3aUMOJCHCTBHE
DIIGKTPUYECKUX  3apsfoB, B3aMMOJICHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3alisl MarHUTHBIX TIOJIEH IIOCTOSSHHBIX MAarHWTOB, JEHCTBUS
MarHUTHOTO TOJISi HAa TPOBOJHUK C TOKOM, CBOWMCTBA JJIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpPMYITUPOBATH
IpOBEpsEMbIC MPEANONIOKCHIS, COOMPATh YCTAHOBKY M3 MPEIOKCHHOTO
00Opy0BaHUSs, OMMUCHIBATH XO]T OTIBITA U (HOPMYIUPOBATH BBIBOIHI,
BHITIOJIHATh ~ MPSMBIE  W3MEPCHHUS]  TEMIEpPaTypbl, OTHOCHUTEIHLHOU
BJIQXHOCTH BO3/yXa, CHJbl TOKA, HAIMpPSKEHUS C WCIOJIb30BAHHEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (HM3MYECCKUX BEIMYHWH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHUM ¢ YUETOM 3aIaHHON aOCOJIOTHON MOTPEIIHOCTH;
MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUYUHBI OT
JPYrol C UCIHOJIb30BAaHUEM TMPSMBIX  HU3MEpPEHUU  (3aBUCUMOCTH
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TTOMEPEIHOTO
CCUCHHMS U YACIBHOTO CONMPOTHUBIICHHSI BEIIECTBA MPOBOJHHUKA, CHUJIBI TOKA,
UIYIIEro 4epe3 TMPOBOJHMK, OT HANpPsDKEHHsT Ha  MPOBOJHUKE,
UCCJICIOBAHUE TIOCIEOBATEIIBHOIO M MapajUieIbHOTO  COCIMHEHHIM
MIPOBOJIHUKOB): TIJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBHITIOJTHATh W3MEPCHHUsI, CIACAysS NPEIJIOKCHHOMY IUIaHy, (DUKCUPOBATH
pe3yibTaThl TOJYYCHHOW 3aBUCUMOCTH B BHIE TaOMUIlT M TpapuKOB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux Beau4uH (yAelbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHUE TMPOBOJHMKA, pabdoTa U
MOIITHOCTh DJJIEKTPUYECKOTO TOKA): TJIAHUPOBATh H3MEPEHUs, COOMpPAThH
AKCIIEPUMEHTATILHYIO YCTAHOBKY, CIIETys MPEIOKEHHON WHCTPYKIUHU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh TMPUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HMX OMUCAaHUA (B TOM 4YHUCIE:
CHUCTEMa OTOTUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHa, aMIIepMeTp,
BOJIBTMETP, CUETYMK DIICKTPHUYCCKOW JHEPTUH, 3JICKTPOOCBETUTEIHHBIC
puOOPHI, HArPEBATEIbHBIE AIEKTPONPUOOPHI (MIPUMEPHI), ITEKTPHUICCKUE
MPEIOXPAHUTEITH, DIEKTPOMArHUT, JIEKTPOABUTATEINb IIOCTOSSHHOTO TOKA),
WCITOJIB3YsI 3HAHUS O CBOWCTBAX (PU3MUYECKHX SIBJICHUN W HEOOXOIUMBIC
bu3nYecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA U HW3MEPUTEIHHBIC
npubOpel O CXeMaM © CXEMaTUYHBIM PHUCYHKaM  (JKHUJKOCTHBIN



TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIh BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbI AJIEKTPUUECKUX
Hemnen ¢ nociaeAoBaTeNIbHBIM U MapauieIbHBIM COSAMHEHUEM 3JIEMEHTOB,
paszinyasi ycaoBHbIe 0003HAUEHHS 3JIEMEHTOB JJIEKTPUUECKHUX IETIeH;

® MPUBOAWTH MNpPUMEPHl  (HAXOOWUTh HWH(POpPMAIMIO O  TPHUMEPax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHUW B TIOBCETHEBHOM
JKU3HU I oOecnieueHrss 6€301acHOCTH MpU o0palleHur ¢ nmpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 3J0pPOBbS M COOMIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIEeH Cpefie;

® OCYIIECTBIATh TMOWUCK uWHGOpPMAIMU (HU3UIECKOTO COACpPKAHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIHIO, KOTOpas
SBJISIETCS] POTUBOPEUNBON MUIIM MOKET OBITH HEJIOCTOBEPHOM;

® UCIIOJIb30BATh MPU BBHIMOJHEHUU YUCOHBIX 3aJaHUIN HAYYHO--TIOMYJISIPHYIO
JUTEPATYpPy  (PU3MUECKOrO0  COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBanusi ”HGOPMAILIUK U3 OJTHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

® Co3/1aBaThb COOCTBEHHBbIE MUCHMEHHBIE M KpPATKHE YCTHBIE COOOIICHUS,
0000mas wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
CONlepKaHWsi, B TOM 4YHCJIE MYOJIMYHO TIPEACTABIATH PE3YIbTaThl
MIPOEKTHOM WJIM WCCIIENIOBATENIbCKON NEATEIbHOCTH, MPH STOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
COMPOBOXKIaTh BHICTYIUICHHE MTPE3CHTAIINCH;

® [IpU BBHINOJHEHUU YYEOHBIX TMPOEKTOB U HCCIEAOBaHUN (HU3UUECKUX
MPOLIECCOB pacHpeiesTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMHU, CJICJAUTH 32 BHITIOJHEHUEM IJIaHA JACUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBI BKJIAJI B
NEATETLHOCTD TPYIIHI, BEICTPaUBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy o0yuenus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM yPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHHUM:

® UCIIOJNI30BaTh IIOHATHSA: CHCTEMa OTcuéra, MarepuajgbHas TOYKa,
TPaCKTOPHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO JBIKCHHS, JehopMarius
(ympyrasi, mjgacTaudeckas), TpEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M TMEperpy3Kku, LEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, MH(Pa3BYK M YIbTPa3BYK, JJICKTPOMATrHUTHBIC BOJIHEI,
IIKaJIa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U ATbHO30PKOCTD,



CHEKTPhI UCITYCKAHMSI U TOTJIONICHUS, alib(a-, OeTa- U raMMa-u3IIydeHHUs,
U30TOIIBI, SIZICPHAS] DHEPTETUKA;

paznuyaTh SIBJICHUS (pPaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
T€J, PEaKTUBHOE JBUXKEHHUE, KOJeOATeNIbHOE IBUKEHHUE (3aTyXarollue U
BBIHYKJIEHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBMXEHHE, OTpaKCHHE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJI0ro CBETa B
CIEKTp U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEPCUSI CBETA,
€CTEeCTBEHHAasl PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JMHEWYATOTO CIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy’)KarolieM Mupe (B TOM uuclie (pu3nueckue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKEeHUE TIaHeT COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 05XO, LBETa Tel,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHIMMOTO,
yIbTPpadUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
paauoaKTUBHBIA (POH, KOCMUYECKHE Jy4H, PaJHOAKTUBHOE H3ITYyUYCHUE
NPUPOJHBIX MHUHEPAJIOB, [JIEWCTBUE PAAUOAKTUBHBIX HW3IYYEHUNA Ha
OpraHMW3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3YsI
dbuszndeckue BENIUYUHBI (CpEIHSSI W MTHOBEHHAs CKOPOCTh Teja TpH
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YIPYTrOCTHU, CHJIA TSKECTH, YCKOpPEHHUE
CBOOOJHOTO TaJICHUSI, BEC TeJla, HMIIYJbC TeJla, HUMIIYJIbC CHIIBI,
MeXaHHuecKass pabdoTa M MOIIHOCTb, TOTEHIUAJIbHAS DJHEPrusi Tea,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAS SHEPIHUsl CXKATOU
NPYKUHBbI, KHUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYeCKash SHEeprus,
MepUOJ U YacToTa KojeOaHui, JJIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEJIOMIICHUS CPEJIbl), PU ONMUCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUM CMBICI HCIOJIb3YEeMbIX BEJIWYHWH,
000O3HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;



XapaKkTepu30BaTh CBOMICTBa TeJ, (PU3MYECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS! PHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHLIMI CYNEPHO3UIMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTU ['ammies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOIO M MaCCOBOTO YMCEN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATH
NPUYUHHO--CIICJICTBEHHBIC ~ CBSI3M, CTPOUTH OOBsACHEHHWE u3 2-3
JIOTUYECKUX IIaroB ¢ OMOpPOl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacyéTHble 3adaud  (ONHUparoluMecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJIUCTUYHOCTh IOJYYEHHOrO0 3HA4YeHUd (pu3ndecKon
BEJIMYMHBI,

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpPSJIKA
NPOBENCHUS]  UCCIENOBAHUS, JENaThb BBIBOJBI, HWHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHUs! HHEPruu, 3aBUCUMOCTh MepuoAa KoieOaHW MNPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATY 1Bl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, U3YyUEHHUE CBOMCTB M300paKeHUS B
IJIOCKOM 3€pKalle U CBOWCTB H300pakKeHHUsl MpeaMera B coOuparomieit
JUH3€, HAOJIOJEHUE CIUIOIIHBIX W JMHEHYAThIX CHEKTPOB H3IIYYEHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 HM30BITOUHOro Habopa
o0OpylOBaHUS, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONpeaesss
CpellHee 3HaYeHUEe u3MepsieMoil BeaM4MHbl ((POKYCHOE paccTosiHHE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTENHHOTO MPUOOpPA);



MPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHMMOCTb IMYyTH OT BPEMEHH
Ipy PaBHOYCKOPEHHOM JIBIDKEHMHM O€3 HauyaJbHOM CKOPOCTH, Mepuojaa
KOJICOAaHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrja OTPa)K€HUs CBETa OT yIJla MAaJeHUs U yIjla MpeIoMJIEHUs OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IOJIYYEHHON  3aBUCHMOCTHU
bu3MUecKuX BETUYMH B BUJAEC TaONMIl U T'papUKOB, JIeJIaTh BBIBOIBI IO
pe3yNbTaTaM HCCIIETOBAHUS;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tella TpHU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHMs, KECTKOCTh MPYKHUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas padoTa W MOIIHOCTh, 4YacTOTa U
nepuoJl KojeOaHWii MaTeMaTHYecKoro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PAaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY HU
BBITIOJIHATh U3MEPEHUS, CIIEys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTD
3HAQUYCHHUE BEJIMYMUHBI U aHAJTU3UPOBATH MOJYYEHHBIE PE3YyIbTaThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
0o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QU3UYECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, TUIAaHETapHas MOJElbh aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEePU30BaTh TMPHUHIUIBI  JIEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
CIHUIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOJb3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH W  HEoOXoaumble (uznueckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEIIeHWH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYECKUE CXEMBI JIJIs
MOCTPOEHUS N300paKeHH B IJIOCKOM 3epKajie U cOOMparouiei JTMH3e;
NPUBOAUTh  MpUMEpPhl  (HAXOaUTh  WHGOpPMAIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
JKU3HU Il oOecrieueHrst 6€301acHOCTH MpU o0palleHur ¢ npudopamu u



TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 3J0pPOBbSI M COONIOACHUS
HOPM 3KOJIOTUYECKOT0 TTOBEJCHUS B OKPYKAOLIEH CPELE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI MOUCKOBBINA 3aMpOC, HAXOAUTD
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYYeHHON MHQOpPMAIIMH Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JONOJHUTEIIBHBIX HCTOYHUKOB;

UCITIOJIb30BATh MPYU BBHIMOJHEHUU YUEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
JUTEPATYpy  (PU3NUECKOrO0  COJIEpKaHMs, CIPABOYHBIE MaTepHalbl,
pecypcel cetu HTEpHET, BiafeTh NPUEMAaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
nyOJIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPU  OTOM TPaMOTHO  MCIIOJIb30BAaTh  HU3YyYEHHBIN
NOHSATUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHUE TIpe3eHTalued ¢ y4€TOM OCOOEHHOCTEH ayJIuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauvecTBo yacoB DJIEKTPOHHBbIE
Ne HauMeHoBaHMe pa3/ieioB U (ungpossbie)
Konrpoabusie IIpakTuyeckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paszgea 1. ®usuka u e€ posb B IO3HAHUM OKPYKAOLIEr0 MUPa
bu6mmoreka IJOK
1.1 o - 2
VISHIEA 7 HAYIG O TPHPOAC https://m.edso0.ru/7f416194
bu6mmoreka IJOK
1.2 o 2 1
VISHHCCITHE BETHHHY https://m.edso0.ru/7f416194
13 EcrecTBEeHHOHay4YHBIN METOA 5 1 bubmuoteka [JOK
' MIO3HAHUSI https://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Pazgea 2. IlepBoHayajibHbIe CBEICHUA O CTPOCHUM BELIECTBA
bu6mmoreka IJOK
2.1 C 1
TPOCHIE BEMecTRa https://m.edsoo.ru/7f416194
99 JIBH>KeHHE ¥ B3aMMO/ICHCTBHE 9 1 bu6amoreka I{OK
' YJaCTHII BEIIECTBA https://m.edso0.ru/7f416194
53 ArperaTHble COCTOSIHHS 5 bubmuotexa [JOK
' BeIllECTBA https://m.edsoo.ru/7f416194
Hroro no pazaeny 3)



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

Pa3nen 3. /IBuskeHHe U B3aUMOAeCTBHE TeJl

3.1 MexaHnyecKoe NBUKECHUE 3 bubmotexa [IOK
' A https://m.edsoo.ru/7f416194
3.2 Hueprud, macca, IIOTHOCTh 4 bubmotexa [IOK
' DI, ’ https://m.edsoo.ru/7f416194
bubmoreka [JOK
. .B 14
3.3 Crna. Bupst ot https://m.edsoo.ru/7f416194
Wroro no pazneny 21

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTENH M ra30B

Hasnenue. [lepenaya napieHus

4.1 TBEPIABIMHU TEJIAMH, JKUIKOCTIMHA 3 bubmorexa [IOK
' P > I https://m.edsoo.ru/7f416194
M Ta3aMH
4.2 JlaBjieHrE XUAKOCTH 5 bubmorera LOK
' A https://m.edsoo.ru/7f416194
bu6mmoreka IJOK
4.3 A 6
TMOCHEpHOE AaBICHHE https://m.edsoo.ru/7f416194
44 JlericTBUE )XUIKOCTH U Ta3a HA 7 butmoreka [JOK
' HOTPY)KEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTH. JHEPIUst
bubmoreka IIOK
A P
> 360Ta H MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBI 5 bu6mmoreka [IOK



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

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

5.3

MexaHnnueckast SJHEprus

Hroro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB IIO
[TPOITPAMME

4 1 1
12

3
68 3 12

bu6mmoreka IJOK
https://m.edsoo.ru/7f416194



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

8 KVIACC

KosaudecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumenoBanue pa3aesioB u (uudposbie)
KonTpoabnbie IIpakTuyeckue
n/n TeM NMPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Pa3nea 1. TensioBble siBJIeHUS
11 CtpoeHue u CBOMCTBa 7 butmoreka [JOK
' BEII[CCTBA https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
1.2 T 21 1 5
SITIOBHIE HPOHECCht https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 28
Paznen 2. DiekTpruyeckue 1 MATHUTHBIE SIBJICHUSI
» ?C?;IeKTquec:Hz 3:1p51m,1. , ) Bu6morexa LIOK
: SDKEHHBIC TeJla U UX
P . https://m.edsoo.ru/7f4181ce
B3aNMOJCHCTBHUE
29 IToCTOSTHHBIN IIEKTPUUYECKUN 29 1 ; bubmuotexa [JOK
' TOK https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
2.3 M 4 1 15
ATHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
2.4 DNEKTpOMarHuTHAS HHIYKITHAS 4 Bubmorexa [IOK
' P YL https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37



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

Ha3zBanue moayJist

PesepBHOE Bpems 3

OBILIEE KOJIMYECTBO YACOB IIO

[TPOI'PAMME 08

14.5




9 KJIACC

KoJsmm4yecTBo yacos DJIEKTPOHHbIE
Ne HauMeHoBaHMe pa3/ieioB U (ungposbie)
KonTpoabnbie IIpakTuyeckue
n/n TeM NMPOrPaMMbl Bceero o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypcsbl
Pa3nen 1. Mexanuuyeckue siBJIeHUSA
11 MexaHn4yeckoe JIBUKEHUE U 10 1 butmoreka [JOK
' CIIOCOOBI €r0 OIMUCAHUS https://m.edsoo0.ru/7f41a4a6
bubmoreka IIOK
1.2 B i 20 1 3
SAIMOACHETEHIE T https://m.edsoo.ru/7f41a4a6
bubmoreka [IOK
1.3 3 10 3
AFOHB! CoXpanemtt https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3nen 2. Mexanuuyeckue KojieO0aHusi M BOJHbI
bu6mmoreka IJOK
2.1 M 0 7 3
CXAMTCCITE KOTCOAMIA https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
2.2 M .3 8 1 3
CHAMHCCRHE BOTHBL SByX https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paznen 3. DiieKTpOMArHUMTHOE 1MOJIE€ M JJIEKTPOMATHUTHBIE BOJIHbI
31 DJIEKTPOMAarHUTHOE T0JIE U 6 5 but6moreka [JOK

QJICKTPOMArHUTHBIC BOJIHBL

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

Hroro no pazneny

Pa3nen 4. CBeToBbIC ABJICHUSA

41 3aKOHBI paCOpPOCTPAHECHHUS 5 bubnuotexa [JOK
cBeTa https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 Bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
43 Paznmoxenne 6enoro ceera B 3 bu6amoreka I{OK
CTICKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Paznen S. KBantoBble siBJIeHMSI
51 Hcnyckanue v moriomneHue 4 butmoreka [JOK
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CrpoeHue aTOMHOTO siipa 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakiuu 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Paspnen 6. [loBropuTe/IbHO-0000 A0 MOYJIb

IToBTOpeHue u 0600IICHNE
6.1 cozepkaHus Kypca pu3uku 3a
7-9 xnacc

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

Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

102

27



		2023-09-13T08:47:09+0300
	Тихонова Татьяна Николаевна
	я подтверждаю этот документ




