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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpaMmmMa 1o (Qu3MKe Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa30oBaHus COCTaBJI€HA HA OCHOBE MOJIOKEHUH W TPeOOBaHHM K
pe3ynbTaTaM OCBOEHHUS Ha 6a30BOM ypOBHE OCHOBHOW 00pa3oBaTelbHON
nporpammsl, npencraBieHHbIXx B PI'OC 00O, a takxe ¢ yu€Tom
denepanbHOil paboueit mporpaMMbl BocriuTaHus U KoHIeNyuy npenoiaBanus
yueOHoro npeameta « Dusukay.

CopepxaHue mnporpaMMbl MO (U3MKE HaIpaBieHO Ha (opMupoBaHue
€CTECTBEHHO-HAYYHOH TPaMOTHOCTH OOYYalOMIMXCS W OPTaHU3AIHI0 H3yUCHUS
¢u3MKM Ha JEATEIBHOCTHOW OCHOBE. B mporpamme mo (u3MKe YYUTHIBAIOTCA
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzauuud tpedoanuit ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEJIMETHBIM pe3yabTaTaM OOydeHUs], a TaKkKe
MEXIPEIMETHBIC CBA3M €CTECTBCHHO-HAYYHBIX YYEOHBIX NMPEAMETOB Ha ypPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[Iporpamma no gu3uke yCTaHABIMBAET paclpeeseHue yueOHOro Marepuania
1o rogam o0y4yeHus (IO Kjiaccam), MpejuiaraeT NpUMEPHYIO MOCIeI0BaTeNbHOCTh
M3yYeHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NMPEAMETHOTO COACPKAHHUS U
y4éTe BO3pACTHBIX OCOOCHHOCTEN 00YyUarOIUXCS.

[Iporpamma no ¢usuke paspaboTaHa ¢ IEJIbIO OKa3aHHUS METOAUYECKOM
IIOMOIIIY YYUTENIO B CO3JaHUH paboyeil mporpamMmsl 1o y4ueOHOMY IPEaMETY.

dusuka ABISIETCS CUCTEMOOOPA3YIOIIMM ISl €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpPEIMETOB, TIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, ONOI0THEeH, acTpOHOMHEH U (puznueckoit reorpadueii, BHOCUT
BKJIa/l B €CTECTBEHHO-HAYUHYI0 KapTHHY MHUpa, MPEJOCTaBIseT Haubojee sCHbIe
o0Opasibpl MPUMEHEHHsI HAYYHOIO0 METOJa MO3HAHMs, TO €CTh CIoco0a MOTydEeHHUS

JIOCTOBEPHBIX 3HAHUM O MHUPE.
OnHa w3 TIaBHBIX 3a7a4 (PU3HUECKOTO OOpa3oBaHUS B CTPYKType OOIIero

o0pa3oBaHus COCTOUT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTU U
WHTEpECca K HAyKe y 00y4Yaromuxcsl.

N3yuenne Qusukum Ha 0a30BOM ypOBHE TPEIINOJIaraeT OBJAJCHHE
CIEIYIONIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMU €CTECTBEHHO-HAYIHYIO
IPaMOTHOCTD:

| HAy4HO OOBACHSATH SBJICHHS;

| OlIEHMBATh ¥ TIOHUMATH OCOOEHHOCTH HAYYHOTO MCCIIEJOBAHUSL;

| WMHTEpPIPETUPOBATH  JAHHBIE M HCIOJNL30BaTh  HAYYHBIE
JI0KA3aTeIhCTBA JUISI TIOTYYEHHUS BHIBOJIOB.

enn wsyuenus ¢Qu3ukm HA YpPOBHE OCHOBHOTO 00mIero o0Opa3oBaHHS
omnpenenceapl B Konmenmuu mnpenomaBanus ydeOHoOro mnpenmera «Duszmka» B
oOpa3zoBaTeibHbIX oOpranuzanusix Poccuiickoit @eaepaiuu, pealn3yOIUX
OCHOBHBIE  0011€00pa30BaTEeIbHBIE MPOTPAMMBI, YTBEPKIEHHONH perieHuEM



Konnerun Munucrepctsa npocsemienus Poccuiickoit denepanuu (mpoTokoa ot 3
nexadbps 2019 r. Ne T1IK-4BH).
Ieau n3yyenuss GpU3UKH:

I

MPUOOPETCHUE HWHTEpeca W CTPEMJICHUS OOYy4alolmuXcsl K HaydHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHUE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJI¢ TTO3HAHUSA U (OPMUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPYKAIOIUM SIBIICHUSIM;
(bopMHUpOBaHUE HAYYHOT'O MUPOBO33PEHUS KaK pe3yJibTaTa U3yueHUsI OCHOB
CTpOEHUS MaTepUH U QyHIAMECHTAJIbHBIX 3aKOHOB (DPU3HKHU;

dbopMHUpOBaHUE TIPEACTABICHUNA O POIU (U3MKHU IS Pa3BUTHS APYTHX
€CTECTBECHHBIX HAyK, TCXHUKH U TEXHOJIOTH;

pa3BUTHE  TPEJACTAaBICHUH O  BO3MOXKHBIX  cepax  Oymymiei
npo(deCcCHOHAIBLHOM JCSITCIIBHOCTH, CBSI3aHHON ¢ (DM3MKOM, OJTOTOBKA K
JaNbHEHIIEeMy 0OOYYCHHIO B 3TOM HalpaBJICHUH.

I[OCTI/I)KGHI/IG 9THUX Heﬂeﬁ mporpamMmsbl 110 (1)I/ISI/IKC Ha YPOBHC OCHOBHOTI'O
O6IIICFO O6pa?>OBaHI/IH obecrieunBaeTcs pCIICHUEM CIICAYIOIUX 3aaaY.

NpHOOPETCHHE 3HAHMW O JINCKPETHOM CTPOCHHMHM  BEIICCTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKHX, MAarHUTHBIX M KBAaHTOBBIX
SIBIICHUSX;

NproOpETCHHEe YMEHHUU OINUCHIBATh U OOBICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BAaHUEM ITOJTYICHHBIX 3HAHMIA;

OCBOGHHE METOJIOB pEMICHUS TMPOCTEUIINX pacuy€THBIX 3amad ¢
UCTIOJIh30BaHUEM buznIecKux MOJICTICH, TBOPUYECKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a71a9;

pa3BUTHE YMEHUH HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOTHITH OIBITHI,
nabopaTtopHble pabOTBI M  OAKCIICPUMCHTAJIbHBIC HCCIICIOBAHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboTHl ¢ mHboOpMaIel (HU3NIECKOTO CONEpIKAHMS,
BKJIOUast MHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIHU3 U
KPUTHYECKOE OlICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepaMu NMpoheCCHOHABHON ACATEILHOCTH, CBI3aHHBIMU
¢ (u3uKOH, W COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHBb) Ha YPOBHE OCHOBHOTO OOIIETO

obpa3zoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 Jaca B Heelo), B 8
kiacce — 68 gacoB (2 gaca B Hezgemo), B 9 kiacce — 102 vaca (3 gaca B Hezelo).

[Ipennaraemsiii B mporpamme o (Qu3MKe rnepedeHsb JabopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHAATENbHBIN XapakTep, YUUTEb JIeJIaeT BEIOOpP MPOBEACHUS



1a00paTOpHBIX PabdOT U OMBITOB C YYETOM HMHAUBHUAYATbHBIX OCOOEHHOCTEH
o0y4Jaromuxcs, CIUCKa AKCIEPUMEHTAIBHBIX 3aJlaHUi, MpeasiaraéMblX B paMKax
OCHOBHOTI'O TOCYZapCTBEHHOT'O 3K3aMeHa Mo (PU3HUKe.

COIAEPKAHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUH OKPYKAKOIIEr0 MUPA.

Ousnka — Hayka o npupoae. fABinenHus npupoasl. Dusnmyeckue SBICHUS:
MEXAHUYECKHUE, TEIJIOBBIC, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckrue BeaMYUHBL. M3MmepeHue ¢uznueckux BenuuuH. Duzndeckue
npubopsl. [lorpemHocTs u3MepeHuii. MexayHapoHas cucTeMa eIMHHII.

Kak ¢usuka wu jApyrue ecTeCTBEHHbIE HAyKH M3Yy4aloT TPHUPOIY.
EcrecTBeHHO-HayUHBIE METOJ] TIO3HAHMS: HAOIIOJCHHE, IMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJBUIKCHUE TUIIOTE3, SKCIIEPUMEHT T10 MPOBEPKE TUIOTE3, OOBSICHEHHE
Habmonaemoro siineHust. Onucanue GuU3nNUecKuX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Jemoncmpayuu.
1. MexaHndeckue, TEIUIOBbIE, JJIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE
SIBJICHMUS.

2. Dusuyeckue MpuOOPHI U MPOLEaypa NMPAMBIX U3MEPEHUN aHAJIIOTOBBIM U
U (QPOBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Ompezenenne 1EHbI ASIEHUS KBl U3MEPUTEIHLHOTO TTprbdopa.
2. M3mepeHue pacCTOSHUM.
3. H3mepenne o0bEMa KHIKOCTH U TBEPAOTO Tea.
4. OnpeneneHue pa3MepoB MajbIX TEN.
5. W3Mepenue temmeparypbl NP MNOMOIIM KUJIKOCTHOIO TEPMOMETpaA H
JaTYMKa TEMIEPATYPHI.
6. IIpoBenenue ucciaenoBaHUs IO MPOBEPKE THIIOTE3bI: JAAIBHOCTH MOJETA
IapykKa, MyIEeHHOr0 TOPU30HTAIBHO, TEM OOJIbIlIE, YeM OOJIbIlIE BHICOTA
IyCKa.
Pasnen 2. [lepBoHavaibHbIe CBeIeHHSI 0 CTPOEHHH BelllecTBA.
CrpoeHue BellecTBa: aTrOMbl M MOJIEKYNbI, HX pa3Mmepbl. OINbITHI,
JIOKA3bIBAIOIINAE JUCKPETHOE CTPOCHHUE BEIIECTBA.
JIBukenne yactul] BeniecTBa. CBsSI3b CKOPOCTU JIBMXKEHUSI 4YacTUIl C
Temmneparypoir. bpoyHoBckoe nBmwkenue, muddysus. BzanmoneicTBue wacTuil
BEIIECTBA: MIPUTS)KEHNE U OTTAIIKMBAHHUE.



ArperatHbie COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEH U TBEPIBIX
(kpucTaminueckux) Tel. B3auMOCBSI3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUU BOJIBI.

emoncmpauyuu.

1. HaGmronenue 6poyHOBCKOTO ABUKCHUS.

2. HaGmonenue nuddysun.

3. HaGmiogenue  siBneHUi,  OOBSACHSIOUIUXCS  MOPUTSDKCHUEM WM

OTTaJIKMBAHUEM YACTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Onenka JuaMeTpa aroMa METOJAOM psloB (C  HCIOJIb30BAaHHEM

dotorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKCHHUS.

Pa3znen 3. /IBu:KeHMe U B3auUMolelicTBHUE TeJl.

MexaHnnyeckoe JBUKEHHE. PaBHOMEpHOE UM HEPABHOMEPHOE JIBHUYKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JABMIXKEHUU. Pacu€Tr mytu u
BPEMCHH JIBUKCHUS.

SBneHvne wHepuuu. 3aKOH MHEpUUU. B3anmonelcTBUE Ten Kak MpUYMHA
U3MEHEHUS CKOPOCTH JBWXEHUs Tel. Macca Kak Mepa HWHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBSI3b MJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B E€IHWHHIIC
o0béMa BelecTna.

Cuila Kak xapakTepucTUKa B3auMozAelcTBHs Tenl. Cuina ynpyrocTd M 3aKOH
I'yka. 3mepenue cuibl ¢ TMOMOIIBIO JUHAMOMETpA. SIBJIEHHE TATOTCHUA U CHUJIA
TskecTd. Cuiia TSXKECTH Ha Apyrux maHerax. Bec tena. HeBecomocts. CnoxxeHue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOmelcTByromas cui. Cuiia TpeHusl.
TpeHune CKONbKEHUS U TPEHUE TTOKOsS. TpeHre B MPUPOJIE U TEXHUKE.

Jemoncmpauuu.

1. HaGnropeHune MexaHHMUECKOTO JIBIXKCHUS Tella.

2. M3mepeHne CKOpOCTH NPSAMOJIUHENHOTO JIBUKECHUS.

3. HaGmromenue siBneHUs HHEPIIUH.

4. HaOmroneHre u3MEHEHUs! CKOPOCTHU MPHU B3aMMOJICHCTBHUH TETl.

5. CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEl.

6. CnoxeHue cuj, HalpaBJIEHHBIX MO OJTHON MPSMOM.

Jlabopamopmuvie pabomel u onvimol.

1. OmnpeneneHre CKOPOCTH PABHOMEPHOI'O JABUKEHUSA (LIApUKA B KUIKOCTH,

MOJIEITN AJIEKTPUUYECKOTO aBTOMOOWIISA U TaK J1ajee).
2. OmnpeneneHue cpelHEN CKOPOCTU CKOJbXKEHHS OpyCKa WM IIapuKa IO
HAKJIOHHOM IUIOCKOCTH.



Onpenenenue mIOTHOCTH TBEPAOTO TeEINA.

4. OnbITHI, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTh pACTKEHHS (Iedopmanun)
MIPYKUHBI OT IPUIOKEHHON CUIIBIL.

5. OnbITEL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIBI TPEHHUS CKOJBXEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TTOBEPXHOCTEM.

Pa3nen 4. /laBiienne TBEPABIX TeJl, })KUJAKOCTEH W ra3oB.

Hasnenune. CriocoObl yMEHBIICHHS U YBEJIUUYEHUA JaBieHus. J(aBieHue rasa.
3aBUCUMOCTb JaBJIeHMs] ra3za OT 00béma, Temmneparypsl. l[lepemada naBneHus
TBEPABIMU TEJIAMHM, XKUAKOCTAMM M raszaMu. 3akoH [lackans. [IHeBMartnueckue
MalIuHbl. 3aBUCHUMOCTb JABJICHUS KUIKOCTH OT TIIyOMHBL. ['MapocraTmyeckuid
napajokc. Coob1aromuecs cocyabl. [ uapaBinyeckrie MeXaHu3Mbl.

AtMmocdepa 3emsin u atMocdepHoe naBieHue. [IpuuuHbBI CylecTBOBaHUS
BO3yIIHON 00osoukn 3emiu. OmnbiT Toppuuennu. M3mepenue atMmochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOro JAaBJIEHUS OT BBHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 1151 U3MepeHust aTMOCHEpPHOTro IaBICHUS.

JlelicTBHE )KMIKOCTU M ra3a Ha NOTpyKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHU Ia3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs KUAKOCTBIO U Ta30M.

Coobmaromuecs: Cocyabl.

['mppasnuueckuit mpecc.

[IposiBnenue neicTBUs aTMOCHEPHOTrO TaBICHMUSL.

3aBUCHMOCTb BBITAJIKMBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHON YacTH Teja
Y TUIOTHOCTH JKAJKOCTH.

PaBeHCTBO BBITaTKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcIlloBUME IUIaBaHM TEJl: IUIABAHUE WK NIOTPYKEHUE TEJI B 3aBUCUMOCTH OT

AR AN R S

~

COOTHOUIEHUS MIIOTHOCTEU TeJNa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOrpyKEHHON B
AKUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEH  CHJIBI, JEWUCTBYIOIIEM Ha  Telo,
HOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKABAIOIIEH CUIIBL, IEVCTBYIOIIEH HA TEJIO
B KHUJKOCTH, OT MaccChl TeJja.

4. OnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJNO B )KUAKOCTH, OT 00bEMA MOTPYKEHHOHN B KUJIKOCTh
YacTH Tejla U OT IJIOTHOCTH KUAKOCTH.



5. KoHcTpyupoBanue apeomeTpa WIM KOHCTPYMPOBAHHME JIOJKH H
OIpelieNIeHUE €€ rpy30M0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTH. JHEPrusi.

Mexanundeckas padota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecus pbryara. [I[puMeHeHne npaBuia paBHOBECHUS pblyara K 0J10Ky. «30510Toe
npaBuwio» Mexanuku. KITJ[ nmpocTeix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHHKE.

Mexanudeckass o»Heprus. KunHernueckas W TOTEHUHMAJIbHAs HHEPTUs.
[IpeBpaiieHre 0JHOTO BH/Ia MEXaHUYECKOW YHEPTUU B IPYroil. 3aKkoH COXpaHEHUs
HHEPIUU B MEXaHUKE.

[emoncmpayuu.
1
[Tpumepsl NPOCTHIX MEXAHU3MOB.

{a@9pgereRERIHBUNY MY Py paBHOMEPHOM [BIKCHHH TEIIa IO

TOPU30HTAIIBHOM ITOBEPXHOCTH.
2. HccnenoBanue yciioBUM paBHOBECHS pblyara.
3. N3mepenue K11/l HaKIOHHOM IJIOCKOCTH.

4. M3ydyeHue 3aKOHA COXpPaHEHUsI MEXaHUYECKOU SHEPIUU.
8 KVIACC

Pa3nen 6. TenJioBble IBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYJSPHO--KUHETUYECKOH TEOPUH CTPOEHUS
BelecTBa. Macca W pa3Mepbl aTOMOB W MOJIEKYJ. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopenu TBEPHOro, SKUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmuueckue u amopdusie tena. OObsiCHEHHE CBOWCTB Ia3oB, KUIKOCTEH U
TBEPABIX TEJ HA OCHOBE IOJIOKEHUN MOJEKYJISPHO--KUHETUUECKON TEOPHHU.
CmaunBaHuE U KallWJUISIPHBIE SIBJIEHUS. TenIoBoe paclIupEeHUE U CHKaTHE.

Temnepatypa. CBsi3b TeMHeEpaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JIBHXKECHUS
gactunl. Buytpenuss osHeprus. CrnocoObl HM3MEHEHHS BHYTPEHHEH HHEPTUU:
TEIUIONepeIaua u CoBepIieHrne padoTel. Buapl Temmonepenayn: TEmIonpoOBOTHOCTb,
KOHBEKIIHUS, U3JTYYEHHE.

KonnuectBo TemnoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TenmiaooOMeH u
TEIJIOBOE paBHOBECHME. YpaBHEHUE TemioBoro OamaHca. IlnaBrnenne wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEIbHAs TEIUIOTA IUJIABJICHUA.
[TapoobOpazoBanne u konnmeHncamus. Mcmapenme. Kumenwe. YnmenpHas TeruioTta
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHUIEHUS OT aTMOC(HEpHOro
JABJICHUSL.

BnaxHocTe Bo3myXxa.



OHeprus TOIUIMBA. Y I€JIbHAS TEIIOTA CTOPAHUS.

[Tpuniuner pabotel TemnoBbix nasurarenedl KIIJ[ temsmoBoro nBurarens.
TernmoBble NBUrATENN U 3aLATA OKPYKAIOLIEH CPEIbI.

3aKOH COXpPAaHEHMS U NIPEBPALICHUS SJHEPTUH B TEIJIOBBIX MPOLECCAX.

Jlemoncmpayuu.

1.

2
3
4.
5

w o N o

10.
11.
12.
13.

HaGmronenre 6poyHOBCKOTO IBUKEHUS.

Ha6monenune nuddysun.

HaGmronenue siBieHU cMauuBaHUs U KallWJUISIPHBIX SIBJICHUIA.
HaGmonenue TemnoBoro paciiupeHus Tei.

N3menenne naBieHHs Ta3a NpH U3MEHEHUH 00bEMa M HArpeBaHUM WIIU
OXJIaXKJIECHUU.

[IpaBuiia u3MepeHust TeMIEepaTypsbl.

Bunbr reronepenaun.

OxmnaxaeHue Npyu COBEPIICHUH pabOTHI.

HarpeBanue npu coBepilieHHH padOThl BHEITHUMU CUJIAMHU.
CpaBHEHUE TEITOEMKOCTEN Pa3IUYHBIX BEUIECTB.
HaOmnronenue KuneHus.

HaGmronenre nocTostHCTBA TeMIIepaTyphl MU TJIaBICHUH.
Moenu TeIUIOBBIX JABUTATEIIEN.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITHI O OOHAPYKEHUIO EUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OnbITHI 11O BRIPAIIMBAHUIO KPUCTAILJIOB TOBAPEHHOM COJIM MJIU caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEI.

OmnpeneneHue naBieHUs BO3yXa B OAJIOHE IITPHILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEéMa U HarpeBaHUS WIIH OXJIKICHHS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KHIKOCTH
B TEPMOMETPHUUYCCKON TPYOKE OT TeMIIepaTypHhl.

HaGmonenne w3MeHEeHHMs BHYTPEHHEH DSHEPruyd Tella B pe3yJbTaTe
TEIIOTIEpeIaun U paOOThl BHEITHUX CHIIL.

HccnenoBanue sIBJICHUS TEIUIOOOMEHA IPH CMEIIMBAHUU XOJOTHON M
ropst4ed BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIJIOTHI, IIOJYYEHHOTO  BOJOW  MpH
TEIJI000MEHE C HarpPeThIM METAJUTMYSCKUM IHJIMH]IPOM.

OrnpeneneHue yaeabHOU TETIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OnpeneneHne OTHOCUTEIBHOM BIIAXKHOCTH BO3/TyXa.

OnpeneneHue yaeIbHONW TEIIOTHI MUIABJICHUS JIbJIA.



Pa3nen 7. DinekTpuyeckne U MATHUTHbIE SIBJICHHS.

Onekrtpuzauns Ten. J[Ba poaa dneKTpuyecKux 3apsaoB. BzammoneinicTBue
3apsbkeHHBIX  Ten. 3akoH Kynona (3aBUCHMMOCTh  CHUJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsIIOB U PACCTOSHMS MEXTY TEIAMM).

Onektpuueckoe mnojne. Hanpssk€HHOCTh dnekTpruueckoro mnoss. IIpuHuun
CYNEpIO3ULIMHU IEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyecKkux 3apsiaoB. DJIEMEHTAPHBINA SJEKTPUYECKUN 3apsiil.
Crpoenune aroma. [IpOoBOOHMKM W  JUANEKTPUKU. 3aKOH  COXPAHEHHUs
AIEKTPUYECKOTO 3apsia.

ONEeKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAaHUS DJIEKTPUYECKOTO TOKA.
Hcrounuku mnocTtossHHOro TOKa. JIeMCTBUS AIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHYECKOE, MAarHUTHOE). DIIEKTPUUYECKHUI TOK B )KMJIKOCTSAX U ra3ax.

Onektpuueckas nenb. Cuna  Toka.  DJIEKTPUUYECKOE  HaIpsHKEHUE.
ComnpoTuBieHrne NPOBOJHUKA. YEIbHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
U1 yuacTka uenu. [locienoBatenbHoe U NapaieIbHOE COEAMHEHNE TPOBOTHUKOB.

PaGota © MOIIHOCTH DJEKTPUYECKOTO ToOKa. 3akoH Jhxoyms—JleHna.
DNeKTpUYecKue enu U MOTPEOUTENN NEKTPUUecKoil sHepruu B 0biTy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE MarHUTHL. B3anmMoaencTBue NOCTOSSHHBIX MarHuTOB. MarsutHoe
nosie. MarauTHoe mosie 3eMJIM M €ro 3HA4YeHWe Ui KU3HU Ha 3emiie. OnbIT
Opcrena. MarauTHoe 1oJIe JIEKTPUYECKOro ToKa. [IpuMeHeHne 3IeKTpoMarHuToB
B TEXHHKE. J[efICTBME MarHUTHOTO MOJIA HA IPOBOJHUK C TOKOM. DIEKTPOABUTATENb
IIOCTOSIHHOIO  TOKa. Mcnosib30BaHuE — DJIEKTPOABUrATENIEM B TEXHUYECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SBiaeHue 3J1eKTpoMarHuTHOM MHAYKIMU. [IpaBuno Jlenna.

DeKTporeHepaTop. Cnoco0b1 MOJTyYEHUS AIEKTPUUIECKOU DHEPTHH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBJISIEMBIX HCTOYHUKAX YHEPTHUU.
emoncmpayuu.

DJeKTpu3aius Te.

JIBa poja 3JIEKTPUUECKUX 3apsI0B U B3AUMOACHCTBUE 3aPSKEHHBIX TE.
Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKas HHIYKIIUS.

3aKOH COXpaHEHUS ANEKTPUUYECKUX 3apsiIOB.
[IpoBOAHUKH U TUATIEKTPUKHU.

MopaennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.
HcTouHuKHM NOCTOSIHHOTO TOKA.

JIelCTBUS 2IIEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKUI TOK B KUJKOCTH.

11. ['a30BBIl pa3ps.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21
22.
23.
24.

25.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenune 31eKTprYecKOro HaIpsyKEHNsI BOJIBTMETPOM.

PeocraTt 1 Marazud cCOnpOTUBIICHUM.

B3aumopenicTBre NOCTOSHHBIX MAarHUTOB.

MopnennpoBaHUE HEBO3MOXKHOCTH Pa3IeJICHHs IIOJIFOCOB MarHuTa.
MopaennpoBaHUE MarHUTHBIX NOJIEW MOCTOSHHBIX MarHUTOB.
OmneIiT Opcrena.

MarHuTtHoOE 1oje ToKa. DJIEKTPOMArHmT.

JleficTBHE MarHUTHOTO TOJIS1 HA MPOBOAHUK C TOKOM.
DNEKTPOJBUraTelb MOCTOSHHOTO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMATHUTHON MHIYKLINH.

OmnerTel @apanes.

3aBUCHMOCTh HAIIPABJICHUS HMHAYKIHWOHHOIO TOKa OT YCIOBHM €ro
BO3HUKHOBEHMUS.

DIEeKTpOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.
14.

OmnbITel 1O HAOIIOMCHUIO DJJICKTPU3AIMU TN HWHIAYKIUEH W TIpH
CONPUKOCHOBEHUH.

UccnenoBanue JEeUCTBUSL DJIEKTPUUECKOrO TMOJISI HA TMPOBOJHUKH H
TADJICKTPUKH.

Co6opka 1 nmpoBepka pabOThI JIEKTPUIECKOH 11eTH MMOCTOSHHOTO TOKa.
N3Mmepenue u peryimpoBaHUe CUJIBI TOKA.

N3Mmepenne u peryimpoBaHUe HAMPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4YE€pe3 PEe3UCTOp, OT
COINIPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUST HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLIHE 3aBUCUMOCTD AIIEKTPUYECKOTO
CONPOTHUBIICHUSI TMPOBOJHUKA OT €ro JIMHBI, IUIOUIAJA MONEPEYHOTO
CEUCHUS U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSDKCHUW NPU  TOCIEA0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Ayl CWIbl TOKAa NPU IAPALICIBHOM COEIUHEHHH
PE3UCTOPOB.

Omnpenenenne pabOTHI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOrO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO 4YE€pE3 JaMIOYKY, OT
HaIpsHKEHWs Ha HE.

Onpenenenue KIIJI Harpesarens.

HccnenoBanne MarHuTHOTO B3aMMOACHUCTBUS OCTOSHHBIX MAarHUTOB.



15. I3yuenne MarHuTHOIO MOJIsl HOCTOSIHHBIX MarHUTOB MPU UX 00bETUHEHUN
U PA3CIICHUN.

16. UccnenoBanue NeWCTBUS 3JIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEJIKY.

17. ONBITBl, JI€MOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBl  B3aMMOJEHUCTBHUS
KaTyIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HaIllpaBJIeHUs TOKA B KATYIIIKE.

18. 3yuenue necTBUsI MarHUTHOT'O MOJIsI HA TPOBOAHUK C TOKOM.

19. KoHcTpynpoBaHue 1 uzydeHue padoThl JJIEKTPOABUTATEIS.

20. U3mepenne KIIJI anekTpoaBUraTeIbHON YCTaHOBKHU.

21. ONBITHIL IO MCCIICOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOM WHIYKIHHU:
UCCJIeIOBAaHWE HM3MEHEHMI 3HAYEHUs M HAMpaBIEHUS HHIYKIIHOHHOTO
TOKa.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHUS.

Mexannueckoe JBWKEHHE. MarepuanbHas Touka. Cucrema OTcyéra.
OTHOCHUTEIBPHOCTh MEXAaHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPsSMOJMHEHHOE
nBrkeHrne. HepaBHomMepHOe NpsIMOJIMHETHOE ABUKEeHHE. CpeaHsasi ¥ MrHOBEHHas
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHelHoe nBrkeHue. (CBoOonHOE
nagenue. OnsiTel ["anues.

PaBHOMepHOE ABMXKEHHE MO OKpYKHOCTH. Ilepron u dactota oOparieHus.
JIuneliHas 1 yrioBasi CKOpocTH. LIeHTpoCTpeMUTENbHOE YCKOPEHUE.

[Tepsbiii 3ak0oH HptoToHa. BTOpoii 3akoH HeroToHa. Tpetnit 3akon HeroToHAa.
[IpuHUMN CyNEepnO3UIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuiia TpeHUsI CKOJIbKEHUS, CUIIA
TPEHUS MOKOS, IPYTUE BUIbI TPECHHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpEHHE CBOOOIHOIO
nageHud. J[Bwxenue muanetr Bokpyr Connua. IlepBasi kocmMuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuaibHOW TOYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TENA C 3aKPEIUIEHHON OChIO BpauieHusl. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynee Tena. M3menenune mmnyinbca. UMmynbe cuibl. 3aKOH COXpaHEHUs
nMIyJibca. PeakTuBHOE NBUKEHUE.

Mexanndeckass pabota W MOIIHOCTH. PaboTa CWJI TSDKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu M padboThl. [loTeHITMaNbHAS SHEPTHs Tela, TOTHATOTO HaJl
MMOBEPXHOCTHIO 3eMiIH. [l0TeHIIManbHAas SHEPrusl CxKATOM NpyKUHbL. KnHeTtnueckas
sHeprusi. TeopeMa O KMHETHYECKON HHEPrUHU. 3aKOH COXPAHEHUSI MEXaHUYECKOU
SHEPIUHU.

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

Halmronenre MexaHU4ecKoro JBMXKEHUSI Te€Jla OTHOCUTENIBHO Pa3HBIX TN
OTCUETA.

CpaBHeHME TyTEH W TPACKTOPUM NBUKEHUS OJHOTO WU TOrO € Tena
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.

HN3mepenne CKOpOCTHU U YCKOPEHUS NMPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue nmpu3HaKoB PaBHOYCKOPEHHOTO JBUKEHHUS.

HaGmonenue nBuxeHus Tela 1o OKpy>KHOCTH.

HaGmonenre MmexaHu4ecKuX sIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenmexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JABHKEHUU OTHOCHUTEIBHO
KaOuHeTa (HU3UKU.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MAacChl Tella U JCUCTBYIOIIEH HAa HETO
CUJIBI.

HaGmronenne paBeHcTBa CHIT PU B3aUMOJICUCTBUU TEI.

HN3meHeHue Beca Tena mpu yCKOPEHHOM JIBUKECHUU.

[Iepenaua umMnysibca Npu B3aMMOJICUCTBUU TEIN.

[Ipeobpa3oBanus PHEPTUU NMPU B3aUMOICUCTBUU TEII.

CoxpaHeHue UMITyJIbCa MPU HEYIIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHnue UMNyJibca Mpu abCOMOTHO YIIPYTOM B3aUMOJICHCTBUMU.
HaGmronenne peakTMBHOTO JBUYKEHHS.

CoxpaHeHre MEXaHUYECKON dHEPTHH IIPU CBOOOTHOM IaJICHHH.
CoxpaHeHue MEXaHUUECKON PHEPTUH MPU IBUKECHUM TeJla MOJT I1eHCTBUEM
MIPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoncTpyupoBanue Tpakta Jjisi pa3roHa W JaJbHEHIIIETO PaBHOMEPHOTO
JBIDKCHUSI IIIAPUKA WU TEICHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKEHUS OpycKa WM JIBHKCHUS
IIapyKa 1Mo HaKJIOHHOM TIJIOCKOCTH.

OnpeneneHrue yCKOpEHHs Tejia IMPH PABHOYCKOPEHHOM JIBHIKEHUH TIO
HAKJIOHHOM TTOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHHM NPH PaBHOYCKOPEHHOM
JBIDKCHHH 0€3 HauaJbHON CKOPOCTH.

IIpoBepka THIOTE3BI: €CIM TIPH PABHOYCKOPCHHOM JBMIKEHHUH 0€3
HAaYaJTbHOM CKOPOCTH ITYTH OTHOCSTCS KakK pPsAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE TIPOMEKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI  TPEHUS CKOJBKEHHS OT  CHIIBI
HOPMAJIBHOTO JTaBJICHUS.

Onpenencaue ko3P hureHTa TPEHUS CKOJIBKCHHS.

Onpenenenune KECTKOCTH NPYKUHBI.



9. Omnpenenenune pabOTbl CHIIBI TPEHUS TPU PABHOMEPHOM JIBUKEHUU Tella IO
TOPU30HTAIIBHOM ITOBEPXHOCTH.

10. Onpenenenue pabOThl CWIBI YHOPYrOoCTH TMpU TMOABEME TIpy3a ¢
MCII0JIb30BAaHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. MI3ydyeHue 3aKk0Ha COXpPaHEHUS SHEPTUH.

Pa3nen 9. Mexannueckue Ko1e0aHUsI U BOJIHBI.

Konebarensnoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KoJIeOaHUI: Iepuo,
4acToTa, aMIUIATya. MareMaTu4ecKUuil U NPYKUHHBIM MasTHUKU. lIpeBpaienue
SHEPTUU MPH KOJIeOATETHHOM JIBHKEHUH.

3aryxaromme  koneOanus.  BolHykneHHole — koneOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoHcTBa MexaHMYeCKMX BOJIH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBL. JlnMHA BOJMHBI M CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHn4yecKue BOJIHBI B TBEPAOM TENE, CEHCMUYECKUE BOTHBI.

3Byk. I'poMKkocTh 3Byka U BbicoTa ToHa. OTpakenue 3Byka. MHPpa3Byk u
yIIBTPA3BYK.

emoncmpayuu.

1. HaGmropenune konebGaHuili Ten MOJ NEUCTBUEM CHIIBI TSXKECTH M CHJIBI
YIOPYTOCTH.

HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenne BIHY)ASHHBIX KOJeOaHM U pe30HaHca.

PacnpocTpanenne npooJibHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKU pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

1. Ompeznenenne 4YacTOThl M TEpUOJa KOJEOAHHM MaTeMaTH4eCKOro
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MasTHHUKA.

2. OmnpeneneHue 4acTOTHl U Meproaa KojaeOaHul MPyKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHMOCTH IEpHOJa KOJSOAHUN IMOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHre 3aBUCHMOCTH NEpHOaa KOJIEOaHWH MIPYKMHHOTO MasTHUKA
OT MaccChl rpysa.

5. IlpoBepka HE3aBHUCHMOCTH TEepHOJa KOJICOaHWH Tpy3a, MOABEHICHHOTO K
HUTH, OT MAcChl rpy3a.

6. OmbITBI, JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  Tepuoja  KojeOaHui
MPY>XKUHHOTO MasiTHUKA OT MAacChl I'Ppy3a U )KECTKOCTHU MPY>KUHBI.

7. N3MepeHune yCKOpeHHUs: CBOOOHOTO MaICHUA.

Pasznen 10. D1eKTpOMATrHUTHOE MOJI€ U 3JIeKTPOMATHUTHBIE BOJIHBI.



ONEeKTPOMAarHUTHOE  TOJIE.  OJJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
3NEKTpOMarHuTHbIX BOJIH. [Ilkama snekTpomMarHUTHBIX BOJH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoga ceera. CkopocTb cBeTa. BoiHOBBIE CBOMCTBA
CBETa.

emoncmpayuu.

1. CBoiiCTBA 2JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBLHOTO

TenedoHa.

Pa3nen 11. CBeToBbI€ SIBJIEHUS.

JlyueBas MOJEJb CBeETAa. HUcTounuku CBeETa. [IpssmonunHerHoe
pacnpoctpanenue csera. 3atMeHusi Connna u Jlynsl. Otpaxkenue cBeta. [1nockoe
3epKajio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH TmpenomyeHHUs cBeTa. llosiHOe BHYTpeHHeEe
OTpaXeHue cBeTa. VICnoib30BaHME TOJHOTO BHYTPEHHETO OTPaXEHUs B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xox myyedt B tnH3e. OnTudeckas cucreMa gotoarmapara, MUKPOCKOTIa
u Teneckorna. ['na3 kak ontuyeckas cucreMa. bau3opyKocTh U JadbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Hptotona. Croxenue
CIIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBera.

emoncmpayuu.

[IpsiMonmuHEHOE pacIPOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tony4enne n300paxeHnil B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3epKajax.
[Ipenomnenue cBera.

OnTruyeckuil CBETOBO/I.

Xox mydeld B cOOMpAroIeil TUH3e.

XO0J Iyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4enne n300paxxeHU C TOMOIIBIO JIUH3.

[Tpuntun geiictBus doToarnmapaTa, MUKPOCKOTA U TEIECKOTIA.
10. Moaens riasa.

11. Paznoxxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopnuvie pabomul u onvimol.
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1. HccrnenoBanue 3aBUCUMOCTH YIJIa OTPaX€HUsI CBETOBOrO Jyda OT yria
naJICHuUs.
2. M3ydeHue xapakTepUCTUK M300paKeHUs MpeIMETa B IJIOCKOM 3€pKaJe.



3. HccnenoBanue 3aBUCHUMOCTHU yTJia MPEIOMJIEHUSI CBETOBOrO JIyda OT yrjia
MaJIeHNs Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. llonmyueHnue n300pakxeHH ¢ MOMOIIbIO COOUPAIOIIEH JTUH3BI.
Omnpenenenue (HOKyCHOro pacCTOSHUA U ONTUYECKON CHIIbI coOMparomei
JIUH3BI.

6. OMBITHI 110 Pa3I0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmBITBI TIO BOCHPUSATHIO LIBETa MPEIMETOB MPU UX HAOIIOJAECHUU 4Yepe3
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbI€ SIBJICHUSI.

Oneitel Pesepdopna u mmanerapHas mojneib atoma. Monens aroma bopa.
Hcnyckanue u noryonieHue cBeta aroMmoM. KBaHThl. JInHeyaThie CIIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- U raMmma-uzinydenus. CTpoeHHe aTOMHOTO
sapa. Hykmonnas wmoxenbs atomHoro sjapa. W3orombl.  PamuoakTuBHBIC
npeBpaienus. [lepuon nmomypacmnana aTOMHBIX siep.

SnepHble peakuuu. 3aKOHBI COXpaHEHUS 3apsOBOTO M MAacCOBOIO YHCEIL.
OHeprusi CBsi3M aTOMHBIX sifiep. CBsi3b Macchl M 2Hepruu. Peakumm cuHTE3a |
nenenus anep. ctounuku sHepruu CoJiHIa U 3BE3I.

Anepnas sHepreruka. J[eWCTBUS paguOAKTUBHBIX H3JYYCHUN Ha IKHUBBIC
OpraHU3MBlI.

emoncmpayuu.

1. CHeKTpbl U3IYyYEHHUs ¥ TOTJIOMICHUSI.

2. CrnexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp Boaopo/a.

4. Habmonenue TpekoB B kamepe BuibcoHna.

5. Pabora cu€Turka HOHM3UPYIOMIUX U3TYUCHHM.

6. Peructpamus uznydyeHus: IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnropeHue CIruUIONIHBIX M IMHEWYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEeKOB: MU3MEPEHHE SHEPIHMM YaCTULBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepeHue pagnoakTUBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000IAKOIIMIA MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIOIITNIT MOYJIH IPETHAZHAYCH I CHCTEMATH3AI[UU
1 00001IIeHNS TPEAMETHOTO COEPKAHUS U OTBITA IEITeILHOCTH, MPUOOPETEHHOTO
Py U3YYCHHH BCEro Kypca (U3HMKH, a TaKKe ISl MOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMEHY MO (HU3HMKE IJisi OO0y4JaroUIuXCs, BHIOPABIIMX 3TOT
y4eOHBII TpeIMeT.

[Ipu M3ydeHHH AAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUUBAETCS JOCTHKEHHE MPEIMETHBIX U



METaNpEeIMETHBIX  IJIAHUPYEMBIX  pE3yJbTaTOB  OOydeHus, QopMHUpyeTCs
€CTECTBEHHOHAY4YHAasi I'PaMOTHOCTh: OCBOEHHME HAYYHBIX METOJOB MCCIIEIOBAHUSA
SBJICHUU NOPUPOALI U TEXHUKHU, OBJIAJCHUE YMEHUSIMU OOBICHATH (hU3UUECKUE
SIBJICHUSI, NPUMEHASA IIOJYYCHHBIC 3HAHUS, peElIaTh 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyuHUIMTIHATBEHO AEATEIBHOCTHBIN XapaKTep JAHHOTO pa3/iesia peannus3yeTcs 3a
CYET TOro, UTO 00YyUAIOIIUECs BHITTOTHSIOT 3a/IJaHUsI, B KOTOPBIX UM TpejiaraeTcs:
HAa OCHOBE IIOJIyYEHHBIX 3HAHUW pacro3HaBaTh M HAyYHO OOBSICHSTH
dbuznUecKue sIBJICHUS B OKPY>KAIOIIEH MIPUPOJI€ U MOBCEAHEBHOMN KU3HU;
UCIIO0JIb30BaTh HAYYHBIE METOJbl UCCIIEAOBAHUS (PUBHUECKUX SIBJICHUN, B TOM
YHUCJIE JJISl POBEPKU TUMOTE3 U MOJYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAy4YHbIE OCHOBBI HAW0OJIEE BaXKHBIX JOCTUKEHUM COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEP, TPAKTUUECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA MPEBPAIICHHUS U COXPAHEHUS BCEX MU3BECTHBIX BUJIOB
SHEPTUM.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHMUSA

N3yvenne (Hpu3MKM Ha YpOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAIPABIICHO
Ha JOCTH)KCHHE JIMYHOCTHBIX, METAPEAMETHBIX H TIPEAMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

B pesynbraTe n3ydenus UMKy Ha ypOBHE OCHOBHOI'O O0IIEro 00pa3oBaHUs
y obyuaromierocs 0yayT copMHUpOBaHBI CIEAYIOMKE JUIHOCTHBIC PE3YyIbTATHl B
JacTH:

| 1) naTpHOTHYECKOro BOCHHTAHHUS:

|| mposiBIEHME MHTEpeca K HCTOPHH M COBPEMEHHOMY COCTOSHUIO POCCHIICKOM
buznuecKoi HAyKU;

|| LEHHOCTHOE OTHOLIEHHE K JOCTHKEHMSAM POCCHHCKAX YUEHBIX--(DU3HKOB;

| 2) rpakIaHCKOro U AyXOBHO-HPABCTBEHHOr0 BOCIUTAHUS:

|| FOTOBHOCTH K AKTHBHOMY YHacTHIO B 06CYsK/IEHHH 0GIIECTBEHHO 3HATMMBIX 1
TUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYCCKUM MPUMEHCHHEM JTOCTHIKCHHM
buznky;

|| 0CO3HaHME BAXKHOCTH MOPANbHO--3THYECKMX MPHUHIHIOB B AESTEIBHOCTH
Y4EHOTI0;

| 3) 3¢TeTHYeCKOro BOCIMTAHMUA:

|| BOCHpHSATHE SCTETHYECKHX KAueCTB (QU3MUECKOH HAYKU: €& rapMOHHYHOIO
MOCTPOCHHUSI, CTPOTOCTH, TOYHOCTH, JAKOHHYHOCTH;

| 4) HeHHOCTH HAYYHOI'0 MO3HAHHUS:



| OCO3HaHHE LEHHOCTH (¢u3nueckoll HaykKd Kak MOIIHOTO HWHCTPYMEHTa
[I03HAaHUSI MUPA, OCHOBBI PA3BUTUA TEXHOJIOTHUM, BaAXXHEHIIEH COCTAaBIIAIOLIEH
KYJbTYpBHI;

pa3BUTHE HAY4YHOW JIO0O3HATEIBHOCTH, HMHTEpPECa K HCCIEI0BaTEIbCKON
NeSTENbHOCTH;
5) <¢opmupoBaHuS  KYJAbTYpPbl  3I0pPOBbSI W  IMOIMOHAJBLHOIO
0J1aronosIy4us:
| OCO3HAHME LEHHOCTH OE30MACHOrO oOpa3a JKHU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH MpaBHJI 0OE€30IaCHOrO TMOBEIEHUS Ha
TPAHCHIOPTE, Ha JIOpOrax, C AJIEKTPUYECKHUM U TEIJIOBBIM 00OpYJOBaHUEM B
JIOMAIIIHUX YCIOBUSX;
| c(hOpMHPOBAHHOCTH HaBbIKa pedIeKCUH, PU3HAHKE CBOETO MpPaBa Ha OMIMOKY
Y TAKOI'0 JK€ MpaBa y Ipyroro 4ejJoBeKa;
6) TPy10BOro BOCIIATAHUS:
| aKTHBHOE ydyacTUe B PEIICHUWU NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTelbHOM  OpraHu3ali, Tropoja, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHOM HAMPAaBIEHHOCTH, TPEOYIOLIMX B TOM YHCIIE U (PU3NUECKUX 3HAHUH;
[ MHTEpEC K MPAaKTUYECKOMY U3YUEHHUIO Npodeccuii, CBA3aHHbBIX ¢ (U3UKOM;
7) IKOJIOTHYECKOT0 BOCTIMTAHMS:
[ OpUEHTallUs Ha NMpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pelieHus 3aaad B
o0nacTh OKpy’Karouleil cpenpl, IUIAHUPOBAHUS IIOCTYNKOB M OLEHKH UX
BO3MOXHBIX IIOCJICICTBUN JIUIs1 OKPY KAIOLIEN CPEIbI;
| 0CO3HaHHE I0GATBHOIO XapakTepa 3KOJIOTUYECKUX MpoOJeM U MmyTed Hux
pelLIeHMS;
8) amanmTanuMm K M3MEHSIIOUIMMCS YCJIOBHSIM COIUAJILHON M TMPHPOTHOI
cpeasbl:
| noTpeOHOCTh BO B3aUMOAEMCTBMM TPU BBHINOJIHEHUU HCCIEIOBAHUM U
HOPOEKTOB (U3UYECKON HANpaBICHHOCTH, OTKPBITOCTh OMNbBITY M 3HAHUSIM
APYTHX;
| noBbleHKE YPOBHS CBOE€M KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
NEeATENBHOCTD;
| noTpeOHOCTh B POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM unciie GOpMyInpOBaTh
UJIeU, IOHATHUS, THUIIOTE3bl O GUBNYECKUX 0OBEKTAX U SIBICHUSAX;
| 0CO3HAHHE Ie(PUIIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JacTu
buznky;
| IUIAHUPOBAHUE CBOEr0 pPAa3BUTUS B NPUOOPETEHHM HOBBIX (PU3NYECKHUX
3HAHU;
[ CTPEMJICHUE aHAJIU3UPOBATh U BBISIBIATH B3aUMOCBSI3H NIPUPOJIbI, OOLIECTBA U
SKOHOMMKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (PU3HUECKUX 3HAHUU;



il OLICHKa CBOMX JEUCTBUM C YYETOM BIMAHUA HA OKPYXKAIOLIYIO Cpeny,
BO3MOXKHBIX TJIOOAJIBHBIX MOCIEACTBUM.

METAINPEAMETHBIE PE3YJIbTATBI

B pe3ynbraTe ocBoeHUS MpOorpaMMEI 10 (hU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOyuyaromierocss OyayT cQOpMHpPOBaHBI MeTampeaMeTHbIE
pe3yJIbTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHBIE JCHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Y4YCOHBIC  JICHCTBHUS,  PETYJISATHBHBIC
YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE AeiiCTBUS

ba3zoBble Jiornyeckue AeiicTBUA:
| BBIABIATH M XapPAaKTEPH30BAaTh CYIIECCTBEHHBIC MPU3HAKK OOBEKTOB
(stBIIEHU);
| yCTaHaBIMBATh CYIIECTBEHHBII NPU3HAK KIACCU(DUKALUK, OCHOBAHUS JIs
0000111eHNs ¥ CPAaBHEHUS,
| BBISBIATH 3aKOHOMEPHOCTH U IPOTHBOPEYHS B PACCMATPUBAEMBIX (aKTax,
JAHHBIX ¥ HAOJIOJIEHUAX, OTHOCAIIUXCS K (PU3NUECKUM SIBIICHUSM;
| BBIABIATH IPUYUHHO--CJIEACTBEHHBIE CBA3M IIPU U3YYEHUM (DU3MYECKHX
SIBIIGHUN U TIPOIIECCOB, JI€NIATh BBIBOJIbI C MCIIOJIb30BAHUEM JETYKTUBHBIX U
UHAYKTUBHBIX YMO3AKIIOUYEHUH, BBIIBUTATh TUIMOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEJITUYNH;
| caMOCTOSTENLHO BEIOMPATh CIOCO0 peneHus yueOHOM Gpu3ndeckoi 3a1a4n
(cpaBHEHHE HECKOJBKMX BapHaHTOB pelIeHUs, BbIOOp Hambosee
MOJIXOJISAIIETO ¢ YIETOM CaAMOCTOSTENLHO BbIICIEHHBIX KPUTEPUEB).
Ba3oBble ucciienoBarejabcKkue 1eMCTBUSA.
| HCIIONB30BAaTh BONPOCHI KK UCCIIE0BATEIbCKHI HHCTPYMEHT ITO3HAHUS;
| IIPOBOIUTH IO CAMOCTOSATENBHO COCTABICHHOMY IUIAHY OIIBIT, HECIOKHBIN
duznueckuii AKCIEPUMEHT, HEOONbIIOe HUCCIeA0BaHNE (PUIUYECKOTO
SIBJICHUS,
| OUEHMBATh HAa IPHMEHMMOCTH M JOCTOBEPHOCTH HMH(OPMALMIO,
TIOJTYYCHHYIO B XOJI€ MICCIICIOBAHUS MJTH DKCIIEPUMEHTA;
| caMocCTOATENLHO (HOPMYIMPOBATH OOOOIIEHUS U BBIBOAKI 110 PE3YJIHLTATAM
IPOBEIEHHOTO HAOJIOICHMS, OTIBITA, UCCIICIOBAHUS;
| OpOrHO3MPOBATH  BO3MOXHOE JajJbHEMIIee pPa3sBUTHE  (PU3UYECKUX
MPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHUS 00 UX PA3BUTHUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.
Pabora ¢ unpopmaumeii:



I

MPUMEHSATH Pa3IUYHbIE METOAbI, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope HH(pOPMALUM WIH JAHHBIX C Y4ETOM MPEIIOKEHHOW Yy4dyeOHOM
dbuznveckol 3aaauu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATH U MHTEPIPETHPOBATH MH(OPMAIUIO
pPa3IUYHBIX BUAOB U POPM IPEACTABIICHNUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTUMAJbHYIO (GOpMY IpeICcTaBIEHUs
uHbOpMallMM W WJUIIOCTPUPOBATh pEUIaeMble 3aJaddl  HECIOXKHBIMU
CXEMaMH, 1uarpaMmmaMu, HHOU rpaduKoi U UX KOMOMHALIUSIMU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

I

B XOJie¢ OOCYXJeHUs y4eOHOro mMaTepualia, pe3yjabTaTOB JIaOOPaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMO TEMBI U
BBICKA3bIBATh WJEU, HAICJICHHBIE HA PELICHUE 3aJauyd U TOAACpKaHUE
Oy1aroxenaTeIbHOCTH OOIICHHUS;

COIOCTABJISITh CBOM CYXIEHUS C CYXICHUSIMU JIPYTMX YYaCTHHKOB
uasnora, 0OHapyKMBaTh pa3Inyue U CXOJACTBO MO3UIINM;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJMYHO MPECTABIISITh PE3YAbTAThl BBIMOJIHEHHOTO (DU3UUYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIICI0BaHUs, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh IPEUMYILIECTBA KOMAaHIHOW U UHAUBUIYaIbHON
paboThI MPU PEIIEHUH KOHKPETHOU (PU3NYeCcKOi poOIeMbl;

NPUHUMATh LEJTU COBMECTHOW JEATEIbHOCTH, OPTaHU30BbIBATH JCHCTBUS
no e€ JIOCTIKEHHUIO: pACHIpEeNeNsiTh PO, OOCYXIaTh IMPOLECCH U
PE3YNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;
BBITIOJHATH CBOIO YacTh pa0OTHI, TOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa o
CBOEMY HAIIPaBJICHUIO U KOOPJIUHUPYS CBOU JIEUCTBUS C APYTUMU WICHAMU
KOMaH/IbL;

OIICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATEIHHO CHOPMYITUPOBAHHBIM YUYACTHUKAMH B3aHUMOICHCTBHUS.

PeryisiTuBHbIC YHUBePCAJIbHbIE YUeOHbIE 1efiCTBUSA

Camoopranusanus:

H

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX M YUYEOHBIX CUTYalHsIX, TPEOYIOIINX
TUTSE petieHust GU3NIEeCKUX 3HAHUMH;

OpPUEHTHUPOBATHCA B  PA3JIMYHBIX [OJAXOJAX IPUHATUSA  PEIICHUN
(MHAMBUAyaIbHOE, MPUHATHE PELICHHS B TPYyMNE, MNPUHITHE PEIICHUI
TPYIIION);

CaMOCTOSITEJIbHO COCTAaBIISITh AJITOPUTM PEIIeHUsT (PU3UUECKOMN 3aaull WU
IJIaHA HUCCIEOBAaHUSI C YYETOM HMMEIOLIUXCA PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATH MPEIJIaraeéMble BAPUAHTHI PEIICHNU;



|

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, IMOLIMOHAIbHBINA HHTEJJICKT:

|
[

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U IpeaaraTh 1jiaH e€ N3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUSA  (HEIOCTHIKEHHS)) PE3yJbTaTOB
NEeSATENbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHKCJIE B XOJl BBINOJHEHUS
(u3MUEeCKOro MCCIENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIMXCA CHUTYyallMi, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIHUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTaTa 1IeJIU U YCIIOBUSAM;

CTaBUTb €051 HA MECTO JPYTOro YEJIOBEKA B XO/I€ CIIOPA UM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JIPYToro;
NpHU3HABaTh CBOE MPABO HA OLMIMOKY MPHU pelieHuH (PU3NUECKUX 3a/1ay Uiu
B YTBEP)KJCHUSX Ha HAYYHBIE TEMbI U TAKOE K€ MPaBO APYToro.

NPEAMETHBIE PE3YJIBTATHI

K xoHiy o0yuenust B 7 Kjacce mpeJIMETHBIC Pe3yJIbTaThl HA 0230BOM ypOBHE
JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (PU3MYECKHEe W  XUMHYECKHE  SBIICHHS,
HaAOJIIO/IEHHEe, SKCIIEPUMEHT, MOJelNb, THUIIOTe3a, €AUMHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BemiecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHMYeCKoe JBWXEHHE (paBHOMEpHOE,
HEPAaBHOMEpPHOE, TPSIMOJIMHEHHOE), TPACKTOPHs, pPaBHOJAEHCTBYIOIIAS
cuna, nedopmanus (ynpyras, IJIacTUYECKast), HEBECOMOCTb,
COOOIIAOIIHNECS COCYIBI;

paznuyarh sBieHus (auddys3us, TEMIOBOE IBMKEHHUE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEPHOE JBW)KCHHE, HWHEPIHS,
B3aUMOJCHCTBHE TEJ, PABHOBECUE TBEPABIX TEN C 3aKPEIUVIEHHON OCHIO
BpalleHus, repeaaya JaBjaeHus TBEPIBIMU TE€IaMU, KUJKOCTIMHU U ra3aMu,
aTMoc(epHOE [aBlICHHE, IUIABAHWE TEJ, TMPEBpAIICHUS MEXaHUYECKON
SHEPIruM) MO ONUCAHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OMBITOB,
JTEMOHCTPUPYIOIHX JaHHOE (U3HUUECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YUYCHHBIX (DU3NYECKUX  SIBICHUU B
OKpYXaIoleM MHpEe, B TOM uHucie (U3UYECKHE SBICHUS B MPUPOIE:
OpPUMEPHI JIBHXKEHUSI C PA3TUYHBIMU CKOPOCTSIMU B YKMBOW M HEKHUBOU
OpUpoJie, JCUCTBUE CHIIBI TPEHHUSI B NPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EepHOro JaBJEHHUS Ha >KUBOW OpraHu3M, IJIaBaHUE PbIO, pblyarv B
TEeJIE YeJIOBEeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/1auy B yUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) GU3UUECKUX SIBICHUN;



ONKCHIBATh U3yUEHHBIE CBOICTBA TeJ U (PU3UYECKUE SBICHUS, UCIIOIb3YS
(u3nueckue BeIMYMHbI (Macca, 00bEM, INIOTHOCTH BEILIECTBA, BPEMS, ITyTh,
CKOPOCTb, CPEIHSAS CKOPOCTh, CHJIA YIPYIOCTH, CHJIA TSKECTH, BEC Tela,
CUJIa TPEHHUS, AaBlIeHHE (TBEPIOTO Tea, KUIAKOCTH, T'a3a), BEITAIKUBAIOLIAS
CUJIa, MEeXaHuuyeckass paboTa, MOILIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KO3(P(UIMEHT TMOJE3HOro JACHCTBUS MEXaHU3MOB, KHHETHYECKas H
NOTEHLIMANbHAsA JHEPrus), NpU ONHMCAHUM TPABUIBHO TPAKTOBATH
(U3HYECKHI CMBICT UCTIOJIb3YEMbIX BEJIMUHH, UX 0003HAUEHUS U €AUHUIIbI
(Gu3MUeCKUX BEJIMYMH, HAXOJIUTh (POPMYJIbI, CBA3BIBAIOLIME JIAHHYIO
(Gu3MUeCKyl0 BEJIMYMHY C JAPYTUMH BEJIWYMHAMH, CTPOUTH TpaPuKH
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3UUYECKUE SIBICHUS M IPOLIECCHI,
UCIIONIB3Ys MpaBUjIa CIOXKEHUs CUJ (BIOJb OJHOM MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumenaa, IpaBuJIo paBHOBecHUs priuara (0Joka),
«30J10TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHMYECKOM
SHEPruu, NpU OTOM [aBaTh CJOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aIUCHIBATh €r0 MATEMATUYECKOE BBIPAKEHUE;

O00BSACHATH (PU3HUECKHUE SBJICHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMii NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISBJISTh IPUUMHHO--CJIE/ICTBEHHBIE CBSI3H, CTPOUTh O0BACHEHHE U3 1-2
JOTUYECKUX IIAroB ¢ Oomopoi Ha 1-2 M3ydeHHBIX CBOMCTBA (HU3MUECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA WUJIM 3aKOHOMEPHOCTH;

pemiath pacu€rHble 3amadyd B 1-2 nelcTBUA, HMCHONB3YsS 3aKOHBI U
dbopMyIbl, cBs3bIBAOIMNE (DU3UUYECKHME BEJIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBUS 3a/1ayyl 3aIlMChIBATh KPaTKOE YCIOBHE, MOACTABIATH (PU3NUYECKUE
BEJIMYUHBI B (OPMYJIBI U TMPOBOJAUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JaHHBIe, HEOOXOAMMBIE NJIsl PEIICHUS 3a/iady, OLIEHUBATh PEaTUCTUYHOCTD
MOJIY9eHHON (DU3UYECKOU BEITHMUNHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEUIUTh MpPU IOMOIIU
(u3NYEeCKUX METO/I0B, B OIMCAHUU UCCIIEIOBAHUS BBIIEISAThH IPOBEPIEMOE
IPEIIoNIOKEHUE (TUIIOTE3Y), pa3inyaTh U HUHTEPIPETUPOBATH MTOTYYEHHBINA
pe3yabTaT, HaXOJUTh OUIMOKH B XOJ€ ONBITA, JAeNaTh BBIBOABI IO €ro
pe3yabpTaraM;

OPOBOAUTH OMBITBI IO HAOMIOAEHUIO (PU3NYECKUX SBICHUN WIN
(¢u3nyecKux CBOMCTB TeN: GOPMYIUPOBATH MPOBEPSAEMBIC MPEATIOTOKECHUS,
coOupaTh YCTAaHOBKY U3 MPEJIOKEHHOTO 000pYyI0BaHUS, 3alHChIBATh X0
OTbITa U (HOPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATE TIPSAMBIE W3MEPEHUS PACCTOSIHUA, BPEMEHH, MAacChl Telna,
o0béMa, CHJIBI M TEMIEpaTypbl C HCIHOJb30BAHUEM aHAJOrOBBIX H



nM(ppOBBIX MPUOOPOB, 3aMKUCHIBATH IOKa3aHHUS MPUOOPOB C YUETOM
3aJ1aHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MIPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OAHOW (PM3HUECKON BEIMYHUHBI OT
JIpYroi € HCIOJIb30BAaHUEM IMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU IIYTH
PaBHOMEPHO JIBMXKYIIETOCS TeJla OT BPEMEHU JIBU)KEHUSA Tella, CUIIbI TPEHUS
CKOJIbKEHMSI OT Beca Teja, KauyecTBa OOpaOOTKM MOBEPXHOCTEW Tell U
HE3aBUCUMOCTH CUJIbl TPEHMSI OT IUIOLIAAU CONPUKOCHOBEHHS TEJl, CHJIbI
YIPYrOCTU OT YAJIMHEHUS MPY>KUHbBI, BHITAIKUBAIOLIEH CUIBI OT 00bEMa
NOrpY>KEHHON YacTH Teja M OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTHU
OT TUJIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUM
IUTaBaHUsS TE€J, YCJIOBUI paBHOBECHSl pbluara U OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHWM  Y4eOHOro HCCIIeJOBaHUSA, CcOOUpaThb YCTAaHOBKY H
BBIMOJHATh M3MEPEHUs, Clenys MNPeIOKEHHOMY IUIaHy, (UKCUPOBATH
pE3yNbTaThl TMOJTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BUJE
NPEJIOKEHHBIX Ta0IUI] U TpaduKoB, AeNaTh BBIBOABI MO pPe3yJibTaTaM
UCCIIEJOBAHNS;

NPOBOAUTh KOCBEHHBbIE HM3MEpPEeHHUs (U3MYECKUX BEJIUYWH (TUIOTHOCTH
BEIIECTBA KUJKOCTU U TBEPIOTO TEJA, CUIIA TPEHUSI CKOJIBbKEHUS, TAaBJICHUE
BO3/lyXa, BBITAJIKMBAIOWIAsA CHWJIA, JACHCTBYIOIIAsd HAa MOTPYKEHHOE B
KUAKOCTh  Teno, KOIPOUIMEHT TOJIE3HOTO  JIEUCTBUS  MPOCTHIX
MEXaHU3MOB), CJIEeAys MPEIJI0KEHHONM HWHCTPYKLUHMH: TMPU BBIIOJIHEHUU
U3MepeHui coOupaTh SKCHEPUMEHTAIBbHYIO YCTAHOBKY W BBIYMCIATH
3HAYEHUE UCKOMOW BEITMYMHBI,

coOJIr01aTh TIpaBUIa TEXHUKH 0€30MaCHOCTH MPHU paboTe ¢ 1ab0paTOPHBIM
000py10BaHUEM;

yKa3blBaTh TMPUHIUIBI JEUCTBHUS MPUOOPOB M TEXHHUUYECKUX YCTPOWUCTB:
BEChl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIINECS COCYIbl, OapomeTp,
phIUar, MOJBMKHBIN W HETIOABUKHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;
XapaKkTepu30BaTh MPUHIMIBI JEUCTBUS  HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA HMX oOmnucaHus (B TOM 4YHUCIE:
NOAUIMITHUKHA, YCTPOWCTBO BOJOIPOBOJAA, THAPABIWYECKAN IIpeECC,
MaHOMETp, BBICOTOMEp, IMOPIIHEBONW HACOC, apEOMETP), UCIOb3Ys 3HAHUS
0 cBOICTBax (hpU3MUECKUX SBJICHHUIN U HEOOX0auMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOJIUTHL  TpUMEPHl  (HaXoauTh  WHGOpPMAIIMIO O  TPUMEPax)
NPaKTUYECKOTO HCMOJIb30BaHUS (U3MUECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HU 7151 obecrieueHrs 0e30MacHOCTH MpU oOpaIieHn ¢ mpudopamMu 1
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHHUS 30POBbS U COOIIOACHUS HOPM
HKOJIOTHYECKOTO MTOBEIECHUS B OKPYXKAIOIIEH Cpee;



OCYLIECTBJISITh OTOOpP HCTOYHUKOB HWH(opmanuu B HHTepHeTe B
COOTBETCTBUHU C 3aJaHHBIM MMOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUW U TyTEM CpaBHEHMS PA3JIUYHBIX HMCTOYHUKOB BBIACIATH
nHpOpMaINIO, KOTOpasi SIBIASETCS MPOTUBOPEYMBON WM MOXKET OBbITh
HEJIOCTOBEPHOM;

UCII0JIH30BaTh MPHU BHITIOJIHEHUU YU4E€OHBIX 3aJJaHUM HAYyYHO--TIOMYJISIPHYIO
auTepaTypy GU3UYECKOTro CoJepKaHus, CIPaBOYHbBIE MaTEPUAIIbI, PECYPChI
cetu UHTtepHer, BiageTh NOpuEMaMHU KOHCIEKTHUPOBAHUS  TEKCTa,
npeoOpazoBaHus UHGOPMAIIUU U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKWE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(pOpManuu (HU3NYECKOTO COACPKAHUS, B TOM
YucJe MyOIuYHO JIeJaTh KPaTKUE COOOIIEHUS O Pe3ysibTaTax MPOEKTOB UITH
y4e€OHBIX HCCJIEAOBaHUM, TIPU 3TOM I'PAMOTHO HCIOJIB30BaTh U3YUYEHHBIN
NOHATUUHBIA amnmapar Kypca (U3UKH, COMPOBOXKIATH BBICTYILJICHUE
MIPE3CHTALNEN;

IPU BBITIOJIHEHUU YYEOHBIX MPOCKTOB W HCCIIECIOBAHUN pacrpeaesTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBHHM C IOCTaBJICHHBIMHU 3ajadyaMu,
CIIEIUTh 3a BBINOJHEHWEM IIJIaHA JEWCTBHMH, aJeKBaTHO OIICHUBATh
COOCTBEHHBI  BKJIaJA B  JCATEIBHOCTh  TPYIIbBI,  BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE, YIUTHIBAs MHEHHE OKPYKAIOIIHX.

K konmy oOydenus B 8 kJjacce mpeIMeTHBbIE pe3yiIbTaThl Ha 0a30BOM
YpOBHE JIOJDKHBI OTpaXkaTh CPOPMHPOBAHHOCTH Y OOYYAIOITUXCS
YMEHUU:

UCITOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYII, TETUIOBOE JBMKCHHUE
aTOMOB ¥ MOJICKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTALTNYECKUE U
aMopdHbIe Teja, HACHIIICHHBIN W HEHACBHIIICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TEMIleparypa, BHYTPECHHSS DJHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN AJIEKTPUUYCCKUN 3apsi/l, SICKTPUIECKOE M0JIe, TPOBOJHUKHU
U JTUDJICKTPUKH, TTIOCTOSIHHBIN JIEKTPUYECKUN TOK, MArHUTHOE TI0JIE;
paznuyaTh SBJICHUS (TEIUIOBOE pacIIMpEHHE W CXKaThe, TeIulonepeaaya,
TEIUIOBOE€ PAaBHOBECHE, CMAUYMBAaHUE, KANUJUIIPHBIC SBICHUS, MCIIApECHUE,
KOHJICHCAllMs, ITUIaBJICHHE, KpUCTAIM3alus (OTBEpACBaHUE), KUIICHHUE,
TeIvIonepeaada (TEenI0mpPOBOHOCTD, KOHBEKIIHS, W3JIyYCHHE),
AJIEKTpU3aIUs TeJ, B3aUMOJICHCTBHUE 3apsi0B, ACHCTBUS IJIECKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJICCTBUE MAarHUTOB, JCHCTBHUE
MarHMTHOTO TIOJIsi Ha MPOBOJHUK C TOKOM, JICKTPOMArHuTHas UHIYKIIHS)
M0 ONHCAaHUID MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JTEMOHCTPHUPYIOIIUX TaHHOE (DU3UUECKOE SIBICHNUE;



I

pacno3HaBaTh NPOSABICHHE U3YUYEHHBIX (U3UYECKUX SBJIECHUUA B
OKpYXalollleM MHpEe, B TOM uucie (U3MYECKHE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUIApHbIE SBIEHUS B MPUPOJE,
KpUCTalsibl B mpupoae, uzinydyenue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHKUe POCHl, TYMaHa, UHES, CHETa, JIEKTPUUYECKUE
ABJICHUS B aTMocdepe, 3JIEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMiu, Apend moarCcoB, poJib MATHUTHOTO MOJIS JUIsl X)KU3HU Ha 3emiie,
NOJIIPHOE CHUSIHUE, MPU 3TOM MEPEBOJUTH MPAKTUYECKYI0 3aJayy B
yueOHYI10, BbIICNATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM) (PUIUYECKUX
SIBJICHUI;

OMKCHIBATh U3yUEHHBIE CBOMCTBA TeJ U (PU3NYECKUE SBIICHUS, UCTIONB3YS
¢u3nueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSS dHEPrusi, KOJIUYECTBO
TEIUIOThI, YJeNbHas TEIJIOEMKOCTh BEUIECTBA, yJeJbHAas TEIJIoTa
IUTABJICHUSI, yJeJbHas TemjaoTa napooOpa3oBaHMs, yJeidbHas TeIioTa
CropaHusi TOIJIMBA, KOA(D(UIIMEHT TMOJE3HOTO JACHCTBUS TEIUIOBOM
MAaIIMHbI, OTHOCUTEIIbHASI BIIAYXHOCTh BO3/1yXa, JIEKTPUUYECKU 3apsil, cujia
TOKa, DJEKTPUYECKOE HAMpsIKEHHWE, COMPOTHUBIICHHE IPOBOJIHUKA,
yJIeTIbHOE COMPOTUBIIEHHE BEIIECTBA, pa00Ta U MOITHOCTD AJIEKTPUUECKOTO
TOKa), MpU OINUCAHUU MPABUIBHO TPAKTOBAaTh (PUINYECKUI CMBICI
UCTOJIb3yEMbIX BEIUYNH, 0003HAYEHUS U €UHUIIBI (PU3NUYECKUX BEJINYHH,
HaXoAuTh (OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C
APYTUMHU BEJIMYUMHAMM, CTPOUTh TIpaUKU H3YUYEHHBIX 3aBUCUMOCTEH
(u3nYecKUX BEIUYNH;

XapakTepu3oBaTb CBOMCTBa Tell, (PU3MYECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHMSI MOJIEKYJIIPHO--KUHETUYECKON TEOPHUH
CTPOEHUS BEIECTBA, MPUHLUII CYNEPIIO3ZULUU NOJIel (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3apsA]a, 3akoH Oma JuIs ydacTKa LENH, 3aKOH
Jxoyns—JleHna, 3aKk0oH COXpaHEHHs SHEPTHUH, ITPU 3TOM J1aBaTh CJIOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3aMIUCHIBATH €M0 MATEMAaTUYECKOE BbIPAKEHUE;
OOBSCHATh (PU3MYECKUE MPOIECCHl M CBOMCTBAa Ted, B TOM 4HCIE U B
KOHTEKCTE CUTyaluil NPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYHMHHO-CIIEJICTBEHHBIE CBA3H, CTPOUTH 00BSICHEHUE U3 1—2 Torndeckux
mIaroB ¢ omopoi Ha 1-2 W3y4eHHBIX CBOWCTBAa (DM3MUYECKHUX SIBJICHUM,
(Gu3nYecKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3aJauyd B 2-3 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
Gopmynbl, cBs3bIBaroMe (HU3MUECKUE BEIWYMHBI: Ha OCHOBE aHaiIHM3a
yCIIOBUSL 3aJlayd 3alUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX JUIsl pPELIeHHs 3aJauyd, BBIOMPATh 3aKOHBI W (HOPMYJIBI,



HeoOXonuMble Uisl €€ pelieHus, NTPOBOAUTH pacy€Tbl W CpPaBHUBATH
MOJIYYEHHOE 3HAYeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO pPEIIUTh HpU HOMOUIU
(u3HYECKUX METO/AOB, HCIOJb3Ys ONHCAHUE HCCIEIO0BAaHUS, BbIICIATH
OpoBepsieMOe  TMPEIIOJIIOKEHUE, OLEHUBaTh MPABUIBHOCTh MOPSAIKA
IPOBEJICHUS UCCIEOBaHMS, AeNIaTh BHIBOBL;

OPOBOAUTH OMNBITBI IO HAOMIOAEHUI0 (PU3MYECKUX SBICHUN WU
($u3HUeCcKrX CBOMCTB Tell (KalmUUISIPHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMreparypbl, CKOPOCTH MPOLECCa OCTHIBAHUA U
HarpeBaHWs TPU HU3JIYYEHUU OT I[BETa H3JIydarollel (Tmorjoimaroniei)
NOBEPXHOCTH, CKOPOCTh MCHApEHUsI BOJbI OT TEMIEPATYPbl KUAKOCTH U
wion@aan e€ TMOBEPXHOCTH, JJIEKTpU3alUsi Tel W B3auMOJEHCTBHE
ANEKTPUUECKUX 3apsiioB, B3aUMOJIEUCTBHE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIU3allUsl MArHUTHBIX TIOJICM TIOCTOSIHHBIX MAarHuTOB, JCHCTBUS
MarHUTHOTO TOJS Ha TMPOBOAHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTA,
CBOICTBa OJEKTPOJABHUraTeisi TIOCTOSHHOTO TOKa): (OpMYIHpPOBATH
pOoBEpsieMbIE MPEATNOI0KEHUS, COOUPaTh YCTAHOBKY M3 IMPEAJIOKEHHOTO
000pyA0BaHUs, OMMCHIBATH X0/ ONBITA U (HOPMYIUPOBATH BHIBOIbI;
BBITIOJHSATh MPSIMbIE U3MEPEHUSI TEMIIEPATYPhI, OTHOCUTEIILHON BIAXKHOCTH
BO3/lyXa, CHUJIbl TOKA, HAMNPSIKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpoOB M JATYUKOB (PU3MYECKUX BEIUYHMH, CPABHHBATH PE3YJIbTAThI
U3MEpEeHui ¢ yu€ToM 3aJaHHOM a0CONIOTHON MOTPEUTHOCTH;

IPOBOAUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
Ipyrod C  UCHOJB30BaHMEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTD
COMPOTHUBIICHHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAN TOMNEPEYHOTO
CEYCHHMSI U YIEIBbHOTO CONMPOTHUBICHHS BEIIECTBA TPOBOAHMKA, CUIIBI TOKA,
UAYIIETO Yepe3 TMPOBOJHUK, OT HANPSDKEHUS Ha  MPOBOJHUKE,
UCCIIEIOBAaHNE TIOCIEAOBATEIBHOIO M  IapajuIeJIbHOTO  COEAMHEHMI
IPOBOJIHUKOB): IUIAHUPOBATh HCCIIEJJOBaHUE, COOUpATh YCTAHOBKY U
BBITIONHATh M3MEPEHUs, CIENys MPeIOKEHHOMY IIaHy, (hUKCHUPOBATH
PE3YNbTATHI IOJYYCHHON 3aBUCUMOCTH B BUJI€ TaOIHI] U TPaUKOB, 1€TIaTh
BBIBOJIbI 110 PE3YJIbTATaM HCCIIEIOBAHUS;

NPOBOANTh KOCBEHHBIE W3MepeHus (u3ndeckux BenwuuH (yaenbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHBIEHUE MPOBOJHMKA, padoTa U
MOIIHOCTbh 3JEKTPUYECKOr0 TOKA): IUIAHUPOBATH H3MEPEHUs, COOUpPATH
SKCIIEPUMEHTAIBHYI0 YCTAHOBKY, CJIEysl NMPEIIOKEHHOW MHCTPYKLUH, U
BBIYHCIISITh 3HAUEHUE BEJTUYUHBI;

co0JI01aTh MTpaBUiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;



XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS HU3YyYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONOPOI HA UX ONMHUCaHUs (B TOM YHUCIE: CUCTEMA
OTOIUIEHMS JOMOB, TUTPOMETP, TapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUYECKOW DSHEPIruM, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTEIbHbIE ANEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKHE
peI0OXPaHUTENH, JIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSIHHOTO TOKA),
UCTIOJNB3YsI 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUNA W HEOOXOAMMBIC
(duznuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA U H3MEpPUTETbHBIC
IpUOOPHI IO CXeMaM M CXeMaTUYHBIM PUCYHKaM (3KUKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETp, TUTPOMETP, IBUTATEIh BHYTPEHHErO CrOpaHus,
ANIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI JJIEKTPUUECKHX Ierneil ¢
NOCJIEIOBATENIbHBIM U MapalIeNIbHBIM COEAUHEHUEM 3JIEMEHTOB, pa3anyast
yCIIOBHBbIE 0003HAYEHUS AJIEMEHTOB JIEKTPUUYECKUX IIeTICH;

NPUBOJNTh  TpPUMEpPHl  (HAXOAWTH HWHPOPMAIMIO O  MpHUMEpax)
NPaKTUYECKOTO WCTOIB30BaHUS (U3MUECKUX 3HAHWW B IOBCEIHEBHOMN
KU3HU JJIs1 oOecrieueHrs 0e30MacHOCTH MPHU OOpalleHuH ¢ IpudopaMu M
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHHUS 370POBBS U COONIOICHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY’KaIOIEH Cpefe;

OCYILECTBJIATh MOUCK HMHPOpMAlMM (QU3NYECKOIO COAEpKaHHUS B
WNHTepHeTe, Ha OCHOBE HMEIOUIMXCA 3HAHUH M NYTEM CpaBHEHUS
JIOTIOJIHUTENIBHBIX UCTOYHUKOB BBIJENATh HH(OPMALIMIO, KOTOPAsl ABIISETCS
IPOTUBOPEUYUBOM WIIM MOKET OBITh HEJOCTOBEPHOI;

UCTOJIb30BaTh MPH BBIMNOJIHEHUH YUEOHBIX 33aJJaHUN Hay4YHO--TIONYJISIPHYIO
auTepatypy GU3NYECKOro CoAepkKaHUs, CIPaBOYHbIE MaTepUabl, pECypChI
cetu MHTepHeT, BiageTb nNpuéMaMuU KOHCIIEKTHPOBAHMS  TEKCTa,
npeoOpazoBaHuss HHGOPMAITUN U3 OJTHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MHCHMEHHbBIE U KPAaTKHE YCTHBIE COOOIICHMUS,
0600mas wuHpOpMANKMIO W3 HECKOJbKUX HMCTOYHHUKOB (HU3UICCKOTO
COJIepKaHusl, B TOM YHCJIe MyOJINYHO MPEACTABIAT PE3YIbTaThl IPOSKTHON
WJIN HCCIIE0BATEIbCKON ACSITENbHOCTH, IPU 3TOM I'PaMOTHO HCII0JIb30BATh
U3YYCHHBI TIOHATHHHBIA ammaparT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE TIPE3CHTALIUEH;

OpY BBHITOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAHMNA (PU3MUECKUX
POLECCOB PACHPENENITh O0S3aHHOCTH B TIPYIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 3aJja4aMHU, CJICIUTH 3a BBIIOJIHEHUEM IUIaHA ACUCTBHUHA U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIH BKJIAJ B
JesITeIbHOCTD TPYIIIBI, BEICTPAaNBaTh KOMMYHHUKATUBHOE B3aMMOJCICTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.



K xoHIy o0yuenus B 9 kiacce npeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

I

UCIOJb30BaTh TOHSATHS: CUCTEMa OTcu€Ta, MaTepuaibHas TOYKa,
TPaeKTOPUsl, OTHOCUTEIBHOCTh MEXaHUYECKOI'O JBIXKECHUS, aedopmalus
(ympyrasi, TIacTUYecKas), TpPEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh U TEPErpy3KH, IEHTP TKECTH, a0COIIOTHO TBEPIOE TeEO,
HEHTpP TSXKECTU TBEPAOrO Tejla, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, AJICKTPOMArHUTHBIE BOJIHBI, IITKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30pPYKOCTh U JaJdbHO30PKOCTH,
CIIEKTPBI UCITYCKaHUs U MOTJIONMICHUs, anb(da-, OeTa- U raMMa-u3IydeHus,
U30TOIIBI, sIICPHAs SHEPTETHKA,

paznuuath SIBJICHUS (paBHOMEPHOE M HEPaBHOMEpPHOE MPSMOJIMHEHHOE
JBIDKCHHE, DPABHOYCKOPEHHOE TMPSMOJUHEHMHOE JABUXKEHUE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBHKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBW)XEHUE, KOJICOATeNbHOE JBIDKCHHE (3aTyXalollue U
BBIHY)KJICHHBIC KOJI€OaHHWs), PE30HAHC, BOJIHOBOE JIBH)KCHUE, OTPAKCHHUE
3ByKa, MPSIMOJIMHEHMHOE pacnpoOCTpaHEHUE, OTPAKEHUE W TPEIOMJICHUE
CBETa, MOJIHOE BHYTPEHHEE OTpaKeHHE CBETA, pa3jioKeHue 0eoro cBera B
CIIEKTP U CII0O)KEHUE CIEKTPAJIbHBIX LBETOB, JHCIEPCUS  CBETAa,
€CTECTBEHHasl PaJuOaKTUBHOCTb, BOBHUKHOBEHUE JMHEWYATOTO CIEKTpa
U3JIy4E€HUS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh NPOSBIEHHE UW3YYEHHBIX (U3UYECKUX  SBICHUH B
OKpyXaromeM Mupe (B TOM 4Yucie (u3nyeckue SBICHUS B MPUPOJIE:
IPWINBBI U OTJIUBBI, JIBH>KEHUE M1aHET COTHEYHON CUCTEMBI, PEAKTUBHOE
IBUKEHHE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KHMBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJIHBIL, I[yHaMH, 3XO, LBETa Tel,
ONTUYECKHE SIBICHHUS B TPHUPOAE, OMOIOTHYECKOE NEWCTBHE BHUIMMOTO,
yIbTpaUONETOBOTO W PEHTTCHOBCKOTO HW3IyYCHUM, ECTECTBEHHBIN
PaAMOAKTUBHBIA (POH, KOCMHYECKHE Jy4Yd, PAJIUOAKTUBHOE H3IIYYCHHE
OPUPOJHBIX MHUHEPAIOB, JEWCTBUE pAJMOAKTUBHBIX H3JIy4CHHH Ha
OpraHu3M YeJIOBEKAa), MPH 3TOM NEPEBOAUTH MPAKTHUECKYIO 3aJady B
yueOHyI0, BBIICNATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKHN) (PU3MUECKUX
SIBIICHUI;

OMKCHIBATh W3yUYCHHBIC CBOMCTBA TN U (PU3WUYECKUE SBICHUS, HCTIOIB3YS
dusnueckre BEeTWYWHBI (CpEIHSIE W MTHOBEHHAs CKOPOCTh Tela TpHU
HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHHUE, MEepEeMEICHHUE, MyTh, YIrJoBas
CKOPOCTb, CHJIa TPEHHWs, CUJIa YIPYTOCTH, CUJIA TSHKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHusi, BEC Tella, HUMIIYJIbC Tella, HUMIIYJIbC CHJIbIL,



MexaHu4eckass paboTa M MOUIHOCTb, NOTEHLMANbHAs »SHEpPrus Tena,
MOJHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTCHLIUATbHAS DHEPTUS CXKATOU
NPYXHHBI, KHHETHYECKasi SHEPTHs, OJTHAsl MeXaHUYeCcKasi SHEPTHsl, Iepro.
M YacToTa KojeOaHWid, JIMHa BOJHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTelb NPEJOMIICHUS Cpeabl), NpU ONHUCAHUU
NPaBUIBHO TPAKTOBAaTh (U3MYECKUN CMBICT HCIOJIB3YEMBIX BEIWYHH,
0003HaueHusT W E€AUHUIBI (PU3UUYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMUYMHY C APYTMMHU BEIUYMHAMU,
CTPOHTH rpapvKN H3yUYEHHBIX 3aBUCUMOCTEH (PHU3NUECKUX BEIHYNH;
XapaKTepu30oBaTh CBOWCTBA Tel, (U3MUYECKUE SBICHUS M MPOLIECCHI,
UCTIOJNB3YsI 3aKOH COXpPAHEHHsI SHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHS,
NPUHIUT CYMEPHO3WIMH CHJI, TPUHIUI OTHOCHTEIbHOCTH [ amumies,
3akoHbl HBIOTOHA, 3aKOH COXpAaHEHUS HMITYJIbCA, 3aKOHBI OTPAXKEHUS U
NPEJIOMJICHHS CBETAa, 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOTO YHUCEN
NpU SACPHBIX pPEAKIHSIX, MPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aITUCHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MYECKUE TPOIECCHl M CBOWCTBAa TEJ, B TOM 4HCIE U B
KOHTEKCTE CUTYyaIlHid MPAKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
PUYUHHO--CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTUYECKUX
IaroB ¢ omnopod Ha 2—3 W3YYEHHBIX CBOWCTBAa (DU3MUECKHUX SIBICHUM,
(bu3MUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peniath pacu€THbIE 3a/1a4u (ONMUPAIOIIUECS HA CUCTEMY U3 2—3 YpaBHEHUH ),
UCIIOJIb3YA 3aKOHBI U (POPMYIIBI, CBS3BIBAIONTNE (DHU3UUECKUE BEIMUMUHBI: Ha
OCHOBE aHaJIM3a yCIOBUS 3aJ]a4M 3alUChIBATh KPATKOE yCIOBUE, BBISBIATD
HEJIOCTAIONEe WU W30BITOYHBIC JTAHHBIC, BHIOMPATh 3aKOHBI U (hOPMYJIBI,
HEOOXOJMMBbIE JJIi pelIeHUs, NPOBOAUTH pacdy€Tbl H  OIICHUBATH
PEATMCTUYHOCTH MOJYYEHHOTO 3HAUCHHS (PU3MUECKON BEIMYUHBI,
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PpEUIUTh MpPU IOMOIIU
(¢u3nYeCKuX METOJIOB, HCIIONIb3Yys ONHMCAHHUE HCCIIECJOBAHUSA, BBIIEIATH
IpoBEpsieMOe MPEANOIOKEHHE, OICHUBATh MPABUIBHOCTh MOpSIKA
NPOBENICHNS  HMCCIENOBaHUsA, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
PE3yNbTAaThl HAOIIOICHHUI U OTBITOB;

NPOBOAUTH OMBITBI 1O HAOMIOJAEHUI0 (PU3WYECKUX SBICHUN  WIN
¢u3nuecknx CBOWCTB Tell (M3ydeHUE BTOPOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HHEPruH, 3aBHUCHUMOCTh MNEpHOAa KoJeOaHUN NPy KHHHOTO
MasiTHUKA OT MAacChl TPy3a M KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT
aAMIUTUTY/IBI MaJIBIX KOJECOaHMWH, TPSIMOJIMHEHOE PACIIPOCTPAaHEHUE CBETA,
pasiioxkeHue Oeoro cBeTa B CIIEKTp, U3YUEHHE CBOWCTB M300pAKECHUS B
IUIOCKOM 3€pKajie M CBOWMCTB H300pa)XeHHsI MpeaMera B coOuparomein



nuH3e, HAOJMIOACHHWE CIUIOMIHBIX W JMHEHYaThIX CHEKTPOB H3ITYUYCHHS):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 H30BITOUHOro Habopa
000pyTI0OBaHUS, OMUCHIBATH XOJ OIBITA U €T0 PE3YIbTAThI, (POPMYITHPOBATH
BBIBOJIBL;

IPOBOJIUTH MPU HEOOXOIUMOCTU CEPUIO0 MPSIMBIX U3MEPEHHI, OMpenesss
CpelHee 3HaueHue usMepseMoll BenuuuHbl ((POKyCHOE paccTosiHue
coOuparomiel JMH3bl), OOOCHOBBIBaTH BBIOOp cHOCOOa H3MEPEHHUS
(M3MepUTENBbHOTO MPUdOopa);

NPOBOJIUTh HCCJIENOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYUH C
UCTIOJIh30BaHUEM MPSMBIX H3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU TIpH
PaBHOYCKOPEHHOM JIBIDKEHHWM 0€3 HavyalbHOW CKOpPOCTH, MepHoja
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHHKA OT JIMHBI HUTH, 3aBUCHUMOCTH
yriia OTpa)XeHHUsSl CBETa OT yIjia MaJeHUs W YIiia MPeIOMIICHUS OT yriia
NaJeHus): IUIAHUPOBATh HCCICOBAHKUE, CAMOCTOSTEIBHO COOMpAaTh
YCTaHOBKY, (DUKCHpOBAaTh pE3yJbTaThl TOJIYYCHHOH 3aBUCUMOCTH
(GU3NYECKUX BEJMYUH B BUjC TaONMWI U TpaduKOB, JenaTh BBIBOIBI 11O
pe3yabTaTaM HCCIe0BaHuUs;

NPOBOJIUTh KOCBEHHBIC HW3MEpPEHUS (PUINYECKUX BEIUYHH (CPEIHss
CKOpPOCTb U YCKOPEHHE TeJla IIPU paBHOYCKOPEHHOM JIBUJKEHUH, YCKOPEHHUE
CBOOOJIHOTO MaJeHus, JKECTKOCTb NPYXKHUHBI, KOIPOULIUEHT TpeHUs
CKOJIbXKEHHS, MeXaHHueckas paboTa M MOIIHOCTb, 4YacTOTa M IEPUOJ
KOJIeOaHUI MaTeMaTHYeCKOro U TMPYKUHHOTO MAasiTHUKOB, ONTHYECKas
cwia coOuparoleld JUH3bl, paJdOaKTUBHBIA (OH): IJIAHUPOBATH
U3MEpEHHsI, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBINOJHATH
U3MEpEHUs, CIeaysl NPEUIOKEHHON WHCTPYKUUH, BBIYUCIATH 3HAYCHUE
BEJIMYUHBI U aHAJIU3UPOBATH MOJYUYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHON
MIOrPEMIHOCTH U3MEPEHUM;

coOmro1aTh TIpaBuila TEXHUKU O€30MaCHOCTH MPH padoTe C 1abopaTopHBIM
000opyT0BaHUEM;

pa3iauyaTh OCHOBHBIE TIPU3HAKM M3YUYEHHBIX (U3NYECKUX MOJENeH:
MaTepuanbHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOYCHHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, [UIaHEeTapHasi MOJIENb aTOMa, HyKJIOHHAs! MOJIEJb
aTOMHOTO sI/1pa;

XapaKkTepu30BaTh MPHUHIMIBI JEUCTBUS  H3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HX omucaHusi (B TOM 4YHUCIE:
CHHUIOMETP, JATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, PpaKera,
9XOJIOT, OYKH, TMEPHUCKON, QoToanmapaT, ONTHYECKUE CBETOBOBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O



CBOMCTBaX (U3WYECKUX SABJIEHUH UM  HEoOXoauMble  (PU3NUYECKUE
3aKOHOMEPHOCTH;

MCIIOJB30BaTh CXEMbI M CXEMAaTHUHBIE PUCYHKH M3yYCHHBIX TEXHUYECKHUX
YCTPOWCTB, U3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHUECKUX MPOIIECCOB MPHU
pelIeHnH Y4eOHO--TIPAKTUYECKUX 3a/ad, ONTHYECKUE CXEMBI IS
[OCTPOEHUS N300pakKeHUH B IJIOCKOM 3€pKajie U cOOMparollel JIuH3E;
OPUBOAWTh  TpPUMEpPHl  (HaXOAWTH HWHPOPMAIMI0O O  MpHUMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (U3MUECKUX 3HAHWW B TOBCEAHEBHOMN
KU3HU JJIs1 oOecrieueHrs 0e30MacHOCTH MpH oOpalieHuu ¢ npudopamu 1
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 3I0POBbS 1 COOTIOCHHSI HOPM
HKOJIOTUYECKOTO MOBEIEHUS B OKPYKaIOILEH CpeLe;

OCYIIECTBJIATh TOWUCK HWHPOpMAMH (QUIUIECKOTO COACPNKAHHUS B
WuTepHere, caMocToOsATENIbHO (HOPMYIUPYs MOUCKOBBIN 3aMpoC, HAXOAUTh
NyTHU ONpeNeNeHUs] JTOCTOBEPHOCTH MOJYyUYeHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUH M IOTIOJTHUTEIHHBIX NICTOYHHUKOB;

UCTIOJIh30BaTh MPH BHITIOJHCHUH yUEOHBIX 33aJlaHUN HayYHO--TIOMYJISIPHYIO
auTepaTypy GU3HUECKOro coAep>KaHus, CIIPaBOUYHbIE MaTepUaIIbl, PECYpPCHI
cetm MHTepHeT, BIaeTh nNpUéMaMHU KOHCIIEKTHPOBAHHS  TEKCTa,
npeodpazoBaHus HHPOPMALIUU U3 OJJHOM 3HAKOBON CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
UHpOpMAIMM U3 HECKOJIbKUX HCTOYHHKOB (PU3MUECKOTrO COAEpIKAHUA,
MyOJINYHO MPEACTABIIATh PE3YJIbTAThl IPOEKTHONW MIIU UCCIIEI0BATENLCKON
NESTeNIbHOCTH, MpPU 3TOM TIPaMOTHO  MCIOJNb30BaThb  HU3YYEHHBIN
HNOHATUMHBIA ammapar HU3y4aemoro paszena (U3MKH U COINPOBOXKIATh
BBICTYIUIEHUE IIpe3eHTauued ¢ Yy4€TOM OCOOEHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.
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(U3HYIECKHX SBICHUH I
(hM3UIECKUX CBOMCTB Tel:
(hopMynupoBaTh IPOBEPSIEMbIC
TPEITOTIOKEHUSL.
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2.1 Crpoenue BeniecTBa 1

bubmuoreka [IOK
https://m.edsoo.ru/7
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JIBrxeHue u
2.2 B3aUMOICHCTBUE YACTHUI] 2
BEIllECTBA

ArperaTHbl€ COCTOSTHUS

2.3
BEIIIECTBA
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Paznen 3. /IBuskeHHe U B3aUMOAeHCTBHE TeJl

3.1 MexaHnuecKkoe IBUKEHUE 3
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3.2 WNuepnus, Mmacca, IIOTHOCTh 4
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Hcnons30BaTh NOHATUS: aTOM,
MOJICKYJa, arperaTHbie
COCTOSTHHMS BelecTBa (TBEPIOE,
JKUJIKOE, Ta3000pa3Hoe,
paznuyath siBieHus (muddyzus,
TEIUIOBOE IBM)KCHUE YACTHIL
BEIIIECTBA, MPOBOIUTH OITBITHI
O HaOJIO/IEHHIO (PU3MUYECKUX
SIBJICHU WITH HU3HUIECKHX
CBOMCTB Tex: (popMyaHpOBaTH
MpOBepsieMbIe MPETOI0KEHHUS,
coOMpaTh YCTAaHOBKY U3
HPeITIOKEHHOT0 000pYIOBaHUS,
3aIllMChIBAaTh X0 OIIbITa U
(hopMyIHPOBATH BHIBOJIBI,

Mcnonb30BaTh MOHITHS:
MEXaHUYECKOE JIBIYKEHUE
(paBHOMEpHOE, HEPAaBHOMEPHOE,
MPSIMOITMHEMHOE), TPACKTOPHS;
pa3nryaTth SBICHUSA
paBHOMEpHOE JIBIKCHHE,
HEpaBHOMEPHOE JBIDKEHUE,
WHEPIHS, HCIOJIB30BATh
MOHATHS: PaBHOICHCTBYIOIIAS
cuna, aepopmarus (yrpyrasi,
IJIACTHYECKasT), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBI;

[pacrio3HaBaTh MPOSBICHUE

W3Y4eHHBIX (HPU3MIECKUX

SIBIICHUI B OKPYKAIOIIEM MHpE, B

TOM Yrcie (PU3ndecKre SIBICHUSL

B IIPUPOAE: TIPUMEPHI TBIKECHUS

C pa3ITUYHBIMU CKOPOCTSMH B

PKMBOI M HEXXUBOW MPUPOAE,

):[CﬁCTBPIC CUJIbI TPCHUS B

VY cTHsIionpoc;
peleHne
PacueTHBIX U
KayeCTBEHHBIX
3ajad,
MpaKTH4ecKas

pabora

VYernbiiionpoc;
Pemenue
pPacUeTHBIX U
Ka4yeCTBEHHBIX
3amad,
MpaKTHIecKas
pabora



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
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 4. /laBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB

4.1

4.2

4.3

4.4

Hasnenue. [lepenaya

JaBJICHHUS TB ép,[[BIMI/I TCI1aMHU,

KHUIKOCTAMHU M ra3aMu

[[aBJ'IeHI/Ie KHNIAKOCTH

ATMoOcdepHOe 1aBleHHe

JlericTBHE )KMIKOCTH U ra3a

Ha l'IOl"py}KéHHOC B HUX TCJIO
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bubmuoreka [JOK
https://m.edsoo.ru/7
1416194

bu6mmoreka [JOK
https://m.edsoo.ru/7

1416194

MPUPOJIC U TEXHHUKE; OMUCHIBATH
W3y4CHHBIC CBOICTBA TN U
(u3HYecKye SBICHHUS, UCTIONB3Ys
(hH3HYECKHEe BETUYHHBI;
peliaTh pacyéTHbIe 3a1aun B 1—
2 eWCTBUSI, UCIIONB3Ys 3aKOHBI
1 (hOpMYITBI, CBA3BIBAIOIIHE
(u3HYeCKHe BETHYHHBI;
periaTh pacyéTHble 3a1aun B 1—
2 EUCTBUSI, UCTIONb3Ys 3aKOHBI
1 (hOpMYITBI, CBA3BIBAIOIIHE
(u3nueckue BETMYHHBL;
HCIIOJIB30BAaTh IPU BBINTOJIHCHUN
y4eOHBIX 3aJJaHUil HAy4YHO--
MOIYJISIPHYIO JINTEPATYDPY
(huznuecKoro coaepKaHus,
CIIPaBOYHBIE MaTEPHAIIbL,
pecypcebl cetu HTEpHET;

PaznmuaTh sBeHMA: Iepenaya
JIaBJICHHS TBEPABIMH TEJIaMHU,

JKUJIKOCTAMU U Ta3aMH,
aTMoc(epHoe JIaBIIeHHE,
IUIaBaHME TeJI; YyCTaHABINBATh
BIMSTHHAE aTMOC(EPHOTO
JIABJICHUS HA )KUBOW OPraHu3M,
IJIaBaHUE PhIO, TIPH ATOM
MIEPEBOINTD IPAKTHIECKYIO
3aady B y4eOHYIO, BBIIEIATD
CYLIECTBEHHbIE CBOICTBA
(mpm3Hakm) pu3mIECKUX
SIBIICHUH; XapaKTEepU30BaTh
CBOMCTBA Tell, PU3MUECKHE
SIBJICHUSI U TIPOIIECCHI,
WCTIONB3YS TPaBHIIA CIIOKEHUS

VYernbiiionpoc;
peleHue
pacyeTHbIX U
Ka4eCTBEHHbIX
3ajad,
MpaKkTHYeCKas
pabora
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Pa3nen 5. PaGora u MOHOCTH. JHeprusi

5.1

Paborta 1 MOIIHOCTH

bubmuoreka [JOK
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5.2

5.3

HpOCTLIe MCXaHU3MBbI

MexaHuueckas OHEPTHUA
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CHJI, 3aKOH COXpPaHEHUs
MEXaHUYECKOH YHepruy;

pemiate pacdyéTHbIe 3a1ayn B 1—
2 NEWCTBHS, UCIIONB3YsI 3aKOHBI
n  (GOpMymIBl,  CBSI3BIBAIOIIUE

(bH?,I/I‘-IGCKI/Ie BCJIMYMHBI;
MMpOBOJUTH psAMbIC n
KOCBCHHBIC HU3MEPCHUA

(bU3HYIECKHUX BETHYHH
MPOBOJIUTH HUCCIICMOBAHUE
3aBUCHMOCTH OJTHOM
(bu3nuecKOoil BEINYNHBI OT
Jpyroi ¢ UCIONb30BaHUEM
MPSIMBIX U3MEPEHHH; peraTh
pacuéTHble 3a1aun B 1-2
JICUCTBHSI, HCIIOJIb3YS 3aKOHBI U
(hopMyIIBI, CBS3BIBAOIIHE
(u3nueckre BETMYHHBL;
C03/1aBaTh COOCTBEHHBIE
KpaTKue MICbMEHHBIE U YCTHBIC
Cc000I1IeHHs HA OCHOBE 2—3
MCTOYHUKOB HH(OpMAINU
(hHU3MYECKOro COMePIKaHuS;

Pasnnyats sBneHus:
paBHOBECHE TBEPABIX TEI C
3aKpeMIEHHON OChIO BpAILEHMS],
MIPEBPALLEHUS] MEXaHUYECKON
SHEPTHH;

OOBSICHATH (PI3UUECKUE
SIBJICHUSI, IPOLIECCHI M CBOHCTBA
TeJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalul
MPAaKTUKO-OpUEHTHPOBAHHOT O

VYernbiiionpoc;
pelieHue
pacyeTHbIX U
Ka4eCTBEHHbIX
3ajad,
MpaKTHYeCKast
pabora
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PesepBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB I10
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XapakTepa: BBISBISATh
MPUYNHHO--CJIC/ICTBEHHBIE
CBSI3U, CTPOHUTH OOBSICHEHHE W3
1-2 noruyecKux maros;
OITUCHIBATh U3Y4EHHBIC
CBOICTBa Te U PU3NIECKHE
SIBJICHUSI, UCTIONB3YS
(hm3nueckre BETMYHHBL;

pemiats pacyérHble 3a1auu B 1—
2 IefCTBYSL, UCTIONB3YS 3aKOHBI
1 QOpPMYIIBI, CBS3BIBAOIIHE
(u3nueckue BETMYHHBL;
IMPpOBOUTH psAMBbIC u
KOCBCHHBIC HU3MEPCHUA
(HDU3UYECKUX BETUUNH
MPOBOJIUTh UCCIIEJOBAaHNE
3aBHUCUMOCTH OJTHOH
(bu3nuecKoil BEIMYNHBI OT
JIpYroi ¢ UCIIOJIb30BaHUEM
MPSIMBIX U3MEPEHUN;

pemarth pacuyéTHbie 3a1a4u B 1—
2 JEUCTBHS, UCIIOB3YsI 3aKOHBI
u  (GOpMyIbl,  CBSI3BIBAIOIIUE
(usnueckue BEJIUYMHBI;
XapakTepu30BaTh  HPHHIMIIBI
JICUCTBHS U3YYCHHBIX PHOOPOB
U  TEXHUYECKUX  YCTPOIICTB;

NPUBOJHUTH IpUMeEpHI
NPAKTUYECKOTO HCIOIb30BAHUS
(huzmIecKux 3HAaHUH B

MHOBCEIHEBHOM XU3HU,




8 KJIACC

KoanuecTBo yacos Cnmcox MTOTOBBIX Cnocod
JJIeKTPOHHBIE IVIAHUPYEMBIX Pe3yJIbTATOB  OLECHKHU
No 1/ HaumenoBanue pasjiesioB u KonTpo Mpaktu | (undposbie) € YKa3aHHEeM ITAIoOB UX HUTOrOBBIX
TEM NPOrpaMmMmabl Bcero JIbHBIE YyecKue OﬁpaSOBaTeHBHBIe (l)OpMI/I[)OBaHHﬂ IUIAHUPYEM
padoThI padoThbI pecypcebl BIX
pe3yabTaToB
Pasznen 1. TensoBble siBJIeHUS
. Bubmuoteka HOK Hcnonb3oBaTh NOHATHS: Macca U Y CTHBIMOIIPOC;
Crpoenue u cBoicTBa P
1.1 7 https://m.edsoo.ru/7f pa3Mepbl MOJICKYJI, TEIIOBOC p
BCINECTBA 4181 IIBYKEHUE aTOMOB ¥ MOJIEKYIL, PaCHCTHBIX 1
4lolCe KaYECTBEHHBIX
arperaTHbi€ COCTOAHUA
3a/a4,
BEIECTBA, KPUCTAIUTHIECKHE . R ——
amopdHbIe Tenavl, HaCBILICHHBIN U paGora,
HCHACBIIICHHBIN I1ap, BIaXKHOCTH IPOCKTHAsI
BO3/1yXa, TEMIIEpaTypa, _ nesmensHocTs
BHYTPEHHSS SHEPIUsl, TEIJIOBOU
ABUT'AaTCJIb; pa3invaTh SIBJICHUS
(TeroBoe pacimpenue u
cKaTHe, TeIUonepeaaya,
TEIUIOBOE PAaBHOBECHE,
BH6HHOTeKa L[OK CMa4YMUBaHUE, KAITUJUISIPHBIC
1.2 TemoBbIe mpoiecch 21 1 5 https:/m.eds00.ru/7f  spnenms, ncnapente,

4181ce

KOH/ICHCAIIU, TUIaBJICHUE,
KPUCTAJUTU3ALHS
(oTBepaeBaHME), KUIIEHHUE,
Teruronepenaya
(TeIIONPOBOIHOCTD, KOHBEKIIHS,
U3JTy4YCHHE; PACIIO3HABATh
TIPOSIBIICHUE U3yYEHHBIX
(hM3UYIECKUX SIBIICHUN B

OKpYy’KarouiemM M1pe, B TOM 4UCIIC

(1)I/IBI/I‘ICCKI/IC SIBJICHUA B IPUPOEC:
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MOBEPXHOCTHOE HATSKCHHE
KaIWUIAPHBIC SBJICHHS B
MPHUPOJIE, KPUCTAILTBI B IPUPOJIE,
n3nydenne ConHIa, 3aMep3aHne
BOJIOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHKe pPOCHI, TYMaHa,
WHEsl, CHeTa; OIMMCHIBATh
W3yYCHHBIC CBOICTBA TN U
(bu3HUecKye SBICHHUS, UCTIONB3YS
(u3HYecKre BENTUYHHB;
XapaKTepru30BaTh CBOWCTBA Tel,
(u3uYecKre SIBICHUS U
MPOIIECCHI, UCIIOB3YsT OCHOBHbIC
TIOJTOXKEHHST MOJIEKYJISIPHO-
-KAHETHYIECKO# TEOPHH CTPOCHHSI
BELIECTBA, 00BACHATH
(huznueckue Nporecch 1
CBOMCTBA TeJ, B TOM YHCIIE U B
KOHTEKCTE CUTYyaIUil IIPaKTHKO-
-OPHEHTHPOBAHHOI'O XapakKTepa,
peuiath pacu€THble 33124 B 2—3
JEHCTBYA, HCIIONB3YS 3aKOHBI U
(hopMyITBI, CBS3BIBAOIIHE
(u3HUIecKre BENUYUHE,
XapaKTepH30BaTh NPHHIIUIIEI
JeHCTBYS M3Y4eHHBIX PUOOPOB
U TEXHUYECKUX YCTPOMCTB;
NPUBOJHUTH IPUMEPEI
MPaKTUYECKOTO HCITOIb30BaHUS
(hu3HIecKuX 3HAHUH B
MHOBCEIHEBHOM XU3HU,

Hroro no pazgeny 28

Pazgen 2. DiekTpuyeckne M MArHUTHBIE SIBJICHUSA




DIEKTPUUYECKUE 3apsibl. bubnuoreka [{OK
2.1 3apsiKEeHHBbIE Tella U UX 7 1 https://m.edsoo.ru/7f
B3alMOJCHCTBHE 4181ce
n . bu6mmoreka [{OK
29 OCTOSMHRIH 20 7 https://m.edsoo.ru/7f
AMEKTPUICCKHI TOK A4181ce
bu6mmoreka [{OK
2.3 Mar»auTHEbIE SIBJICHUS 6 1.5 https://m.edsoo.ru/7f
4181ce
bu6moreka [IOK
DJIEKTpOMarHuTHas
2.4 4 https://m.edsoo.ru/7f
HHAYKIHA 4181ce
Utoro no pazneny 37

Hcnons3oBaTh ITOHSITHUS:
JJIEMEHTApHBIA  DJIEKTPUUECKUIA
3apsijl, DJIEKTPUYECKOe  IIOJIe,
MPOBOAHUKU W JIUDJIEKTPUKH,
MOCTOSTHHBIN 3JEKTPUUECKUHN TOK,
MarHuTHOE  TIOJe;,  pas3inyaTh
SIBJIGHUSI:  DJIGKTpU3aluds  Tel,

B3aMMoJIeHcTBIE 3apsLlI0B,
JIEMCTBUS DJIEKTPUUECKOTO TOKa,
KOpOTKO€ 3aMbIKaHHUE,
B3aMMoJIelcTBHE MarHuToB,

ﬂeﬁCTBI/Ie MArHuTHOIo IIOJs Ha
MPOBOJIHKK C TOKOM;

pacro3HaBaTh MPOSIBJICHUE
M3Yy4EHHBIX (U3MUECKUX SIBICHHUN
B OKpYXalollleM MHUpEe, B TOM
YKCJIe DJICKTPUYCCKHE SBJICHUS B
aTtMmocdepe, 3JIEKTPUYECTBO
KHMBBIX OPraHW3MOB, MAarHUTHOE
none 3emau, Ipeiid momOCoB,
POJIb MATHUTHOTO TIOJIST JUIST YKU3HU
Ha 3emiie, MONIPHOE CHUSIHHUE;
OITUCHIBATh HM3YYCHHBIE CBOWCTBA
Ten © (UIUYECKUE SIBIICHHS,

UCTIONB3Ys ¢busnueckue
BEJIMYHHBI, XapaKTepH30BaTh
CBOWCTBA T, busnueckue

SIBIICHUS M TIPOIIECCHI, UCTIONB3YH,
MPHUHIWI CYNEPIIO3UIHN  TIOJIeH
(Ha KaYeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHHs 3apsima, 3akoH Owma
JUIS  ydacTKa  IIeTH,  3aKOH
Jxoyns—Jlenua, 3aKOH
COXpaHCHHs JHEPIWH, pemarhb
pacu€rHple  3amaun B 2-3
JICHCTBUS, WCIONB3YS 3aKOHBI H
hopmyIIHL, CBSI3BIBAIOIIIHC

VY cTHsIionpoc;
peleHue
PacUeTHBIX U

KaueCTBEHHBIX

3a/ad,
MpaKTHYECKast
pabora,
MPOEKTHAs
JIEeATENBHOCTD



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

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

68

145

(usnueckne BEJINYMHEI,
MPOBOJIUTD TIPSIMBbIE ¥ KOCBEHHBIE
n3MepeHns PU3NIECKUX BEJTHYMH
MIPOBOJUTH UCCIIEAOBAaHHE
3aBHCHUMOCTH OJJHOH (PU3NUECKOM
BEJINYUHBI OT JAPYToi ¢
UCIIONIb30BAaHUEM TMPSIMBIX
HU3MEpEHNi;

NPUBOAUTH TIPHUMEPHI (HAXOIHUTh
nndopmanmio 0  mpUMepax)
MPaKTHYECKOr'0  MCIOIb30BaHUS
(hu3nIecKux 3HAHUM B
MOBCEIHEBHOMN JKU3HU st
obecrieueHnst GE30IACHOCTH TIPU
oOpaiieHun ¢ npubopamu Hu
TEXHHYECKUMH YCTPOUCTBAMHU.




9 KJIACC

Kosu4vecTBO yacoB CnuCcoOK HTOTrOBBIX Cnoco0
MpakTuy DJIeKTPOHHBbIE | TJIAHUPYEMBIX OLlEeHKH
Ne HaumeHoBaHue pa3aesioB KourtpoJb |eckue (undposrbie) pe3yabTaTOB ¢ YKa3aHUEM UTOTrOBbIX
n/n U TeM NMPOrpamMmabl Bcero HbI€ pa6oThbI oOpa3oBareJib 3TanoB X IVIAHKMpYe
padoThI HbIE pecypchl popmupoBanus MBIX
pe3yJabTart
OB
Paznen 1. Mexanuveckue siBJleHUsI
Buommorexa Hcnonp30BaTh MOHATHS: CHCTEMa
MexaHu9ecKoe ABHKCHUE U HOK oTcu€ra, MaTepualbHas  TOYKa,
1.1 10 1 TPAEeKTOpHS, OTHOCHMTEIEHOCTh
CrocoOBI €ro OmMcaHus https://m.edsoo.r
MEXAaHHUYECKOI'O JBHWXCHUA,
M Z[e(bopMaHH;{ (ynpyra;{’
Buoamoreka IUTacTHYeCKast), TpeHue,
1IOK LIEHTPOCTPEMUTEIIBHOE YCKOPEHHUE,
1.2 B3aumoeiicTBre Tel 20 1 3 HEBECOMOCTb M TIEPETPY3KH, LIEHTD
https://m.edsoo.r ..
TSDKECTH, a0COIIOTHO TBEPOE TEIIO,
u/7f4la4a6 LEHTp TSKECTH TBEPAOrO Tena,
paBHOBeCI/Ie; pas3innu4aTh SBJICHHUA
(paBHOMEpHOE W HEpPaBHOMEPHOE
HpHMOHHHeﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE
JIBIDKEHHE, CBOOOIHOE MaICHHE TEI,
paBHOMEpPHOE JIBIJKCHHE o
bubnnorexa OKPYXHOCTH, B3aUMOZAEHCTBUE TEIl,
OK €aKTHBHOE BIDKEHHE
1.3 3aKOHBI COXpaHEHUs 10 1 3 1 P 8 ’
https://m.edsoo.r | xonebarensHoe JIBUKEHUE
u/7f41a4a6 (3aTyxaronmie ©  BBIHYXICHHBIC
KonmeOaHus), pPEe30HaHC, pemarhb

pacuérHple 3a1addl (OMHUPAIOIIHECS
Ha cHUCTeMy W3 2-3 ypaBHEHHH),
UCTIONB3Yysl 3aKOHBI M (OPMYIIBI,
CBSI3BIBAIOIINC ¢dusmueckne

BCJINYHHBI, pacrno3HaBaTb
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poOJIEeMBI, KOTOpBIE MOYKHO
PeUIuTh TP TOMOIIN (PU3NIECKUX
METO/IOB, HCIOJIb3ysS  OIMCaHUE
UCCIIEOBaHMU, BBIJIETISITH
IpoBepsIeMoe HPEANOI0KEHHE,
OLIEHUBATh MPaBUWJIBHOCTH MOpsAAKa
MIPOBENIEHNS UCCIE0BAHUs, AeaTh

BBIBOJIBI, HHTEPIIPETUPOBATE
pe3ynbTaThl HAOJTIOICHUIA u
OIBITOB;

Hroro mo pazmeny 40

Pa3znen 2. MexaHu4ecKne KoJIeOaHUsI U BOJTHbBI
Bubmuoteka Hcnonb3oBath MOHATHUSA: | Y CTHBIN
[IOK MeXaHHYEeCKHe KOIeOaH s 1 BOIHBI, | OMpPOC;

2.1 Mexanndeckue KojaeOaHus 7 3ByK, MH(QPa3ByK WU yIbTPasByK, | PelIeHHE
https:/m.edsoo.r AJIEKTPOMArHUTHBIE BOJHBI, InKana | PACHUCTHBIX H
u/7f41a4ab 3J1EKTPOMATHUTHBIX pony; | K@ICCTBCHHBIX

pa3nuyaTh SIBICHHSA. OTpa)KCHHUE ;?)I;?g’mecxaﬂ
3ByKa; XapaKTepH30BaTh CBOWCTBA
Ten, (U3MUECKHEe  SBICHUA 1 pabora,
TIIpOLECCHhI, HCITOJIB3YS 3aKOH TpOCKTHAA
COXAHEHMS  SHepruH, saxon | ACATCIBHOCTh
BCEMHPHOTO TATOTEHHS, HPHHIIUII
CYIEPIIO3UINK  CHJI,  TIPHHIIAI
Bubmmoreka OTHOCHTELHOCTH [ astuiiest, 3aKOHbI
MeXaHHYECKHE BOJIHLL [IOK HrroToHa, 3akoH  cOXpaHEHUs
2.2 8 MMITy/IbCa, OOBACHATH (PU3MUECKHE
3ByK https://m.edso0.r TIPOIIECCHI M CBOMCTBA TeEN, B TOM
u/7f41a4a6

ypcine M B KOHTEKCTE CHTYaIlUH
NPaKkTHKO - OPHEHTHPOBAHHOTO
XapakTepa: BBIABIATh NPHINHHO--
CIIEICTBEHHbIE  CBSI3H,  CTPOUTH
o0BsicCHeHHEe U3 2-3 JIOIHMYECKHX
IIaroB ¢ OMOPOH Ha 2—3 M3Yy4EHHBIX
CBOICTBAa (DM3HUYECKUX SIBICHHH,
(uzmueckux 3aKOHOB WITH
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3aKOHOMEpPHOCTEH pemars
pacuérHble 3a1aul (OMUPAOIIUEC
Ha cucreMy U3 2-3 ypaBHEHUN),
UCTIONB3Yysl 3aKOHBI M (OPMYJIBI,

CBA3bIBAIOIINC (1)PI31/I‘{CCKI/IG
BEJINYHHBI, pacrno3HaBaTb
HpO6J'IeMI>I, KOTOpPbIC MOXXHO

pEeIIMTh IpU MMOMOIIU (1)I/I3I/I‘-IGCKI/IX
MCTOHOB, HCIIOJIb3Yys OIMMCAHUEC
HUCCIICOOBAaHMSA, BBIZICIIATH
IIPOBEPACMOC MPEAIIOI0KCHUC,
OLCHUBATH MPAaBUJIBHOCTL IOpAIKa
MPOBEACHUA UCCICI0BAHUA, ICIaTh

BBIBOJIBI, HAHTEPIPETUPOBATH
pe3yAbTATHI HaOmoeHNH u
OIIBITOB;

Hroro no pazneny

Paznen 3. DjieKTpoMarHuTHoeE 1oJie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI

3.1

SHCKTpOMarHI/ITHOC I1I0JIC 1
QJICKTPOMAruuTHBIC BOJIHbBI

15

bubnuoreka
HOK
https://m.edsoo.r

u/7f41a4ab

OOBSCHATH (PU3HYECKUE TIPOLIECCHI
U CBOICTBA TeJI, B TOM YHCIIE U B
KOHTEKCTE CUTYaLUil
HPaKTUKO-OPHEHTUPOBAHHOT O
XapakTepa: BBIABIATH IPUYUHHO--
CIIEICTBEHHBIE CBS3U, CTPOHTD
00BsiCHEeHNE N3 2—3 JTIOTHYECKHX
IIArOB C OMOPOi Ha 2—3 U3y4YEHHBIX
CBOMCTBa (PM3UUYECKUX SIBICHUH,
(hM3MIECKUX 3aKOHOB MM
3aKOHOMEPHOCTEH; UCIIONB30BaTh
CXEeMBI ¥ CXeMaTHYHbIC PUCYHKH
M3YYCHHBIX TEXHHYECKUX
YCTPOICTB, U3MEPUTEIBHBIX
HIPUOOPOB M TEXHOIOTHYESCKIX
TPOLIECCOB MPH PEIICHUH yIeOHO--
MPaKTUYECKUX 3aj1ad; CO3/1aBaTh

YcTHbIN
0IIpoCc;
pemieHne
pPAaCUeTHBIX U
Ka4eCTBCHHBIX
3a1ad4,
MpaKTHIeCcKas
pabora
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Hroro no pazneny

COOCTBEHHBIE TMCHMEHHBIE U
YCTHBIE COOOIIEHNST Ha OCHOBE
nH(popMannK N3 HECKOIBKHX
WCTOYHUKOB (pru3nieckoro
COJIepIKaHus, ITyOITMIHO
MPEACTABIATh PE3YNbTaThl
MPOEKTHOMN WIn
HCCIIEI0BATEIbCKOMN AEATENbHOCTH,
IIPU ATOM IPaMOTHO HCIONb30BaTh
N3y4eHHBII MOHATHITHBIN anmapar

Pasnen 4. CBeroBbIe SIBJEHUA

4.1

4.2

4.3

3aKOHBI PacCpOCTPaHEHUS
cBeTa

JIMH3BI ¥ OITUYECKHE
PpUOOPHI

Paznoxxenue 6enoro csera B
CIIEKTp

bubmmoreka
[HOK
https://m.edsoo.r

u/7f41a4ab

Bbubnnoreka

LHOK
https://m.edsoo.r

u/7f41a4ab

bubnuoreka
HOK
https://m.edsoo.r

u/7f41a4ab

HMcrnonb30BaTh MOHSTHUS: CBET,
OIM30PYKOCTD U IAIbHO30PKOCTH;
pas3nuyaTh SBJICHHUS:
MPSMOJMHENHOE
pachpocTpaHeHue, OTPaKEHHUE 1
MPEJIOMJICHHE CBETA, [TOJTHOE
BHYTPEHHEE OTPAKEHUE CBETA,
pazioxeHue 0enoro cBera B
CIIEKTP M CJIOKEHUE CIIEKTPATBHBIX
L[BETOB, JUCIIEPCHSI CBETA;
XapaKTepu30BaTh CBOWCTBA TeT,
(buznueckue SIBICHUS U TIPOLIECCHI,
UCIIONB3Ys 3aKOHBI OTPAKEHUS U
MPEIOMIICHHSI CBETa, 3aKOHBI;
OOBSCHSTH (PU3MIESCKUE MPOLIECCHI
U CBOWCTBA TEJ, B TOM YKCIIC U B
KOHTEKCTE CUTYAIHUil MPAaKTHKO -
-OpHEHTHUPOBAHHOTO XapaKTepa:
BBISIBIISITH TIPUYHUHHO--
CIICZICTBEHHBIE CBSI3HU, CTPOHUTH
00BsICHEHUE U3 2—3 JIOTHUYECKIX
I1aroB ¢ ONOpPOH Ha 2—3

Y cTHBIN
ompoc;
pemieHue
pacUeTHBIX U
Ka4eCTBCHHBIX
3ajad4,
MpaKTHYecKas
pabora,
MIPOEKTHAS

JACATCIBbHOCTD
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N3Y4EHHBIX CBOHCTBA (PU3NIECKHX
SIBJICHUH, (PM3UIECKNX 3aKOHOB
WA 3aKOHOMEPHOCTEH. co3/1aBaTh
COOCTBEHHBIE TMCHMEHHBIE U
yCTHBIE COOOIIEHNST Ha OCHOBE
nH(pOopMannK N3 HECKOIBKHX
WCTOYHMKOB (pU3NIECKOro
COJIepIKaHuUs, MyOITUIHO
MPEACTaBISATh PE3YNbTaThl
MPOEKTHOMN WIn
HCCIIEI0BATEIbCKOMN AEATENbHOCTH,
IIPU ATOM TPaMOTHO UCIIOJIb30BaTh
M3y4eHHBII MOHATUITHBIN anmapat

Hroro mo pazgeny 15
Pa3znen 5. KBaHTOBbBIE SIBJIEHUA
Buoauorexa Hcnonp30BaTh MOHATHS: CHEKTPBI | Y CTHBIN
VcryckaHue 1 TOTTOMIEHHIE 110K WCITYCKaHUs | TIOTJIOIICHH, anb(a-, | ompoc;
5.1 4 Oera- u raMMa-u3jiydeHus, | PCLICHHC
CBETa aTOMOM https://m.edsoo.r W3OTOMBI,  sIepHAs  dHepreTuia; | PEUICHHE
u/7f4la4a6 pasnHuaTh SBICHHS: ecTecTBeHHas | PACTCTHRIX M
KayeCTBEHHBIX
Bbubauoreka PaZINOaKTHBHOCTL, BOSHHKHOBEHHC | .
LIOK JMHEHYATOr0 CIIEKTPa H3JTyUICHHUS) HpaKT’I/ILIQCKaSI
5.2 Ctpoenune aTOMHOTO sipa 6 MO ONHCAHMIO MX XapaKTepHBIX | .
https://m.edsoo.r . pabora,
CBOICTB M Ha OCHOBE OIIBITOB, HpoeKTHas
u/7f41a4a6 JIEMOHCTPHPYIOIIHX namHoe |
JIEATENLHOCTD
(husnueckoe sSIBJICHUE,
XapaKTepu30BaTh CBOWCTBA  Tell,
HU3UYECKHE SBICHUS M IPOLECCH,
bubnuoreka ¢ P
HCTIONB3YS COXPAHEHUs 3apsIIOBOTO
5.3 SnepHble peaKImu 7 LOK M MacCOBOTO YHCEN TIPH SIEPHBIX
https://m.eds00.r | peakuusx, @Opd 3TOM  JaBaTh
u/7f41adab CIIOBECHYIO (POPMYIUPOBKY 3aKOHA

W 3aIIMChIBATh €0 MAaTEMATHYCCKOC
BBIPpAXKCHUC, O00BSICHITH
(1)I/I3I/I‘ICCKI/IC nponeccol 1 CBOMCTBa
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Hroro no pasgeny

Pazgen 6. IloBTopuTe/1bHO-00001A0IIMIT MOY b

17

TCJI, B TOM YHCJIIC MU B KOHTCKCTC

CUTYyaIui MIPAKTHKO-
-OpUEHTHPOBAHHOIO XapakTepa:
BBISBIISITH NPUYNHHO--

CIIC/ICTBEHHBIE  CBSI3W,  CTPOUTH
00BsICHEHUE M3 2—3 JIOTMYECKHX
IIaroB C OMOPOH Ha 2—3 M3Y4EHHBIX
CBOMCTBAa (DM3MYECKUX SIBICHHH,
(uznueckux 3aKOHOB I
3aKOHOMEPHOCTEH; pemarb
pacyérHble 3aiauyM (ONMHPAFOLIHECS
Ha cucTeMy W3 2-3 ypaBHEHWUIA),
UCTIONB3Yysl 3aKOHBI M (OPMYJIbI,
CBS3BIBAOIIINE ¢dusnveckue
BEJIMYMHBI, UCMOJB30BaTh CXEMBI U
CXEMAaTUYIHbIC PUCYHKH H3Y4YCHHBIX
TEXHUUYECKHUX YCTpPOUCTB,
U3MEPUTENBHBIX ~ NPUOOpOB |
TEXHOJIOTMYECKUX IIPOLECCOB MPH
pelieHnr  yu4eOHO--IIPaKTHYECKHX
3aJay; Cco3laBaTh  COOCTBEHHBIE
NMCbMEHHBIE U YCTHBIE COOOLICHHS
Ha  OcHOBe wWH(pOpPMAIMKA W3

HECKOJIBKUX HCTOYHHKOB
(uzuueckoro CoJIepIKaHusl,
myOIHIHO OPEACTABISITh

pE3yNIbTaThI MPOEKTHOH WIH
HCCIIEIOBATENbCKON NeATEIbHOCTH,
IIPX 3TOM TPaMOTHO HCIIONB30BATh
M3Y4YEHHBII NOHATUIHBIN anmnapar.

[ToBTOpEHue u 0600IIeHNE
6.1 coJiepKaHus Kypca (pu3uku
3a 7-9 kiacc

Bubnnoreka
1HOK




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

102

27

https://m.edsoo.r

u/7f41a4ab



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

YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

- [lepeimikun A.B. ®usuka. 7 knacc - M., Jlpoda;
- [lepeimikun A.B. @usuka. 8 kiacc - M., [poda;

- [leppiukun A.B., I'yrHuk E.M. ®usuka. 9 knacc - M., Ipoda;

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

bu6nmmoreka IJOK

https://myschool.edu.ru/
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