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HOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma 1o @u3uke Ha YpPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus COCTaBJI€Ha HAa OCHOBE MOJOXEHHM M TpeOOBaHUU K
pe3ynabTaTaM OCBOCHHsI Ha 0a30BOM YpPOBHE OCHOBHOU 00pa3oBaTeIbHOM
nporpammsl, npexacraBieHHbIX B PI'OC 00O, a Takxke ¢ yd€Tom
denepanbHOil paboueil mporpamMmbl BociuTanus W KoHIenmmy npenojaBaHus
yueOHoro npeameta «Dusuka.

Copepxxanue mnporpamMMmbl 1O (U3MKE HampaBieHO Ha (OpPMHUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH OOYYAIONIMXCS W OpPTaHHW3aIfi0 W3YYCHUS
¢u3MKH Ha JAEATETHPHOCTHOW OCHOBe. B mporpamme mo (Qu3WKe YYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzauuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JINYHOCTHBIM M METANPEAMETHBIM Pe3yabTaTaM OOyUeHUs, a TaKKe
MEXIIPEIMETHBIC CBS3M €CTECTBCHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111er0 00pa30BaHMs.

[Iporpamma o ¢u3uke ycTaHaBIMBAET paclpenesieHne yueOHOro Marepuaia
1o rojam oOyueHus (Io Kjaccam), MpeiaraeT MPUMEPHYIO MOCIeI0BaATEIbHOCTh
M3y4eHHUs] TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJICPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yYarOIINXCS.

[IporpamMma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKON
IIOMOIIIM YYUTENIO B CO3JaHUM paboyeil mporpaMMbl 10 y4eOHOMY MIPEIMETY.

®dusuka ABISIETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHO-HAYUHBIX YUEOHBIX
IPEIMETOB, IOCKOJBKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SBJICHU,
U3y4aeMbIX XUMHEH, OM0IoTHel, acTpoHOMHUEH U pusndeckoit reorpadueii, BHOCUT
BKJIa/l B €CTECTBEHHO-HAYUYHYIO KapTHHY MHUpA, MpPENOCTaBisieT Haubosee siCHbIE

oOpa3ibl MPUMEHEHUsI HAYYHOTO METO/a MO3HaHMs, TO €CTh Croco0a MONTyYeHUs

JIOCTOBEPHBIX 3HAHUW O MUPE.
Onna W3 raaBHBIX 3a7a4 (U3UYECKOTO0 00pa3oBaHUS B CTPYKType OOIIero

o0pa3oBaHus COCTOWT B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOM TPaMOTHOCTU U
WHTEpEca K HayKe y 00yJaronuxcs.

N3yuenne ¢Qusukun Ha 0a30BOM ypOBHE TIPENIONAraeT OBJAJCHUE
CIENYIONIMMU KOMIETCHTHOCTSMH, XapaKTePU3YIOMIUMU E€CTECTBEHHO-HAYUHYIO
IPaMOTHOCTD:

' Hay4HO OOBACHATH ABICHHUS;

[ oueHuBaTH ¥ MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEI0OBAHHS;

[ WHTEPIIPETUPOBATh JaHHBIE ¥ WCIOJb30BaTh HAyYHBIE
JI0KA3aTeIhCTBA JJIS TTOTYyYSHHS BHIBOJIOB.

lenn wsyueHus (U3UKH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
ompeneneasl B KoHmenmuu mnpenogaBaHus ydeOHoro mpeamera «Dusnka» B
oOpa3zoBaTelbHBIX oOpraHuzanusix Poccuiickoit ®@enepanuu, peagu3yromKX
OCHOBHBIE 00111€00pa30BaTENbHBIC MTPOTPAMMBI, YTBEPKAEHHON perieHUEM



Konnerun Munncrepctsa npocsemienus Poccuiickoii @enepanuun (poToKoa OT 3
nexadbps 2019 r. Ne ITK-4BH).

Ieaun n3zyyenus pusuku:

NpHOOPETCHNE WHTEpeca M CTPEMJICHUS OOYyYaronIuXxcs K HAyYHOMY
U3YYCHHUIO TPUPOJIBI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;
pa3BHUTHE TPEJICTABICHUN O HAYYHOM METO/JIC IMMO3HAHMS U (POpMUPOBaHHE
UCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY>KAIOIINM SBJICHUSIM;
(dbopMHpOBaHUE HAYYHOTO MUPOBO33PEHHUSI KaK pe3y/IbTaTa U3yYeHUsI OCHOB
CTpOEHUS MaTepPUH B PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMHUpOBaHUE TIPEJCTABICHUN O POIW (DU3HMKHU JJI PA3BUTHUS IPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKH M TEXHOJIOTHH;
pa3BUTHE TIPEICTABICHUHA O BO3MOXHBIX cdepax Oymymiei
npo(eCCHOHATBHOM JIeSITEIbHOCTH, CBA3AHHOW ¢ (PU3MKOM, IMOJATOTOBKA K
JaJbHEHIIEMy OOYYCHHIO B ’TOM HaIlpaBJICHUHU.

I[OCTI/I)KGHI/IC 9THUX ueﬂeﬁ ImporpaMmsl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOI'O

O6IIICFO O6pa?>OBaHI/ISI obecrieunBaeTcs pCIICHUEM CIICAYIOIUX 3ada4.

NPHOOPETCHHE 3HAHWK O JHWCKPETHOM CTPOSHWW BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NprOOpETCHHE YMEHHI OMUCHIBATh U OOBSCHATH (PU3UUECKHE SBICHUS C
UCTIOJIh30BaHUEM ITOJTYICHHBIX 3HAHH;,

OCBOEHHE METOJOB pEIICHHUS MPOCTEUIINX pPACUETHBIX 3a1ad C
UCTIOJIh30BaHUEM dusznyecKux MoJIeTieH, TBOPYCCKUX u
NPaKTHKO-OPUEHTUPOBAHHBIX 33]1a4;
pa3BUTHE YMEHHUU HAOIIOMATh MPUPOIHBIC SBJICHHS U BBITIOIHATH OIIBITHI,
nabopaTtopHble pabOTBl M  OKCIEPUMEHTAJIbHBIC HCCICIOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pPaboOThl ¢ MHPoOpMaIuel HU3NIECKOTO CONEep KaHMS,
BKJIOUass UHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKHU, aHAIU3 U
KPUTHUYECKOE OIEHUBaHNE HHPOPMAIIUH;
3HAKOMCTBO O chepaMu PO eCCHOHATBLHON AeATeIbHOCTH, CBA3aHHBIMU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3HUECKON HAYKH.

Ha wsyuenue ¢usuku (0a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIel0), B 8
kiacce — 68 gacoB (2 waca B Hegenmo), B 9 kimacce — 102 gaca (3 yaca B Hemeo).

[Ipennaraemsiii B mporpamme o Qu3nke nepeueHb 1adopaTOpHBIX padoT U

OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTEIb JIeJIaeT BEIOOP MPOBEICHUS



1a00paTOpHBIX pPabOT M OMBITOB € YYETOM HWHIUMBHUAYAIbHBIX OCOOCHHOCTEU
o0ydJaromuxcs, CIucKa SKCIEPUMEHTAIBHBIX 3aJlaHHi, MpeasiaraéMbIX B pamMKax
OCHOBHOTI'O TOCYJapCTBEHHOT'0 K3aMeHa N0 (PU3HUKe.

COAEPKXAHUE OBYUEHUSA
7 KJIIACC

Pa3znen 1. ®u3nka u eé posib B MO3HAHUYM OKPY:KAIOIIEr0o MUpa.

Odusnka — Hayka O npupoae. fABineHuss npupoapl. PU3UUECKUE SBICHUS:
MEXAHUYECKHUE, TEIJIOBBIC, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckue BeauduHbL. M3mepenue ¢uzndeckux BenuduH. Duzndeckue
npubopsl. [lorpemHocTs U3MepeHuil. MexayHapoHas cuctemMa euHUIL.

Kak ¢usuka wu Jjpyrue ecTeCTBEHHbIE HAyKW H3y4aloT TPHUPOIY.
EcrecTBeHHO-HayuHBIE METOJ TIO3HAHMS: HAOJIOJACHUE, MMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBI)KCHUE THIOTE3, DKCIIEPUMEHT 10 TTPOBEPKE TUIIOTE3, 0OBSICHEHUE
Habmonaemoro siinenus. Onucanue GU3NUECKUX SBICHUN C TOMOIIBI0 MOJICIICH.

Jemoncmpayuu.
1. MexaHnuueckue, TEIJIOBbIC, JJIECKTPUUYECKUE, MAarHUTHbBIE, CBETOBBIC
SIBJICHMUS.

2. duznueckue MpUOOPHI U Mpoleaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
1T (POBBIM MPUOOPOM.
Jlabopamopnuie padbomwt u onvimel.
1. OmpeneneHue MEHBI JEICHUS KAl HK3MEPHUTEIBHOTO prbopa.
2. HW3mepenue paccTossHUM.
3. M3MmepeHue 00bEMa KUIKOCTH B TBEPIOTO TeIa.
4. OmnpeneneHue pa3MepoB MajlbIX Tell.
5. M3Mmepenne teMmeparypbl NPU MOMOIIM JKUIKOCTHOIO TEPMOMETpa H
JaTYNKA TEMIICPATYPHI.
6. lIpoBenenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapvKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OObIle BhICOTA
IycKa.
Pasnen 2. IlepBoHayajibHbIE CBeJIEHUS 0 CTPOEHUH BellecTBa.
CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, UX pa3Mmepbl. OIMbITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOEHNE BELIECTBA.
JIBr>keHne dactul] BemecTtBa. CBSI3b CKOPOCTH JABUKEHUSI YacTHI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenue, auddysus. BzanmmomelcTBue YacTuil
BEIIECTBA: MPUTSHKEHUE U OTTAJIKMBaHUE.



ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEW U TBEPABIX
(kpuctamindeckux) Tell. B3anMocBsA3b MeEXAy CBOMCTBaMHM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJICKYJISIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HaGmronenue OpoyHOBCKOTO IBUKEHUS.

2. HaGmopenune nuddysun.

3. HaGmonenue ~ siBIeHU,  OOBSACHSIOUIUXCS  TMPUTDKCHUEM WM

OTTaJIKMBAHUEM YACTHI] BEILIECTBA.

Jlabopamopnuie padomut u onvimel.

1. OneHka guaMeTpa aroMa METOAOM pslioB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI IO HAOJIIOACHUIO TETJIOBOT'O PACIIUPEHHUSI Ta30B.

3. OmnbITHI 110 OOHAPYKEHUIO ICUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSIKCHHUS.

Pasnen 3. /IBuskeHue U B3auMoelicTBHE TeJl.

MexaHnnyeckoe JBUKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUYKCHHUE.
Cxopoctb. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JBMKEHUHU. PacuéTt mytu u
BPEMEHH JIBHKCHHUSI.

SBneHve WHepUMH. 3aKOH HMHEPLUU. B3anMonelcTBUE Ten Kak MNpUYMHA
U3MEHEHUS CKOPOCTH [BHXKEHUs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IWHHIIC
0o0BEMa BellecTBa.

Cuiia Kak XapakTepucTuKa B3aumonencTBus Tei. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepenure cuibl ¢ MOMOIIBIO JUHAMOMETpA. SBIICHHUE TATOTECHUS U CUia
TsokecTd. Cuia TSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHune CKONbKEHUS U TPEHUE MOKOs. TpeHue B MIPUPOJIE U TEXHUKE.

Jemoncmpauuu.

1. HaGmronenne MexaHW4YeCKOTO JBUKECHUS TETa.

2. HM3mepeHne cKOpOCTU MPSAMOIMHEUHOTO JBUKECHUS.

3. HaGmronenwue siBieHUS MHEPIIUU.

4. HabmroneHnne u3aMEeHEeHHs] CKOPOCTH TPU B3aUMOJCHCTBUU TEll.

5. CpaBHeHHE Macc 10 B3aUMOJEHCTBUIO TEI.

6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OJHOU MPAMO.

Jlabopamopnuie pabomot u onvimel.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOI'O JBHKEHUS (IIapHUKa B KUIKOCTH,

MOJIEITH AJIEKTPUUYECKOTO aBTOMOOWIIS M TaK J1ajee).
2. OmnpeneneHre cpeqHeld CKOPOCTH CKOJILKEHUs OpycKa WM IIapuka Mo
HAKJIOHHOM IUIOCKOCTH.



Ornpenenenue IOTHOCTH TBEPIOTO TENA.

4. ONBITBL, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh paCTshKEHUS (IeopmMariin)
MIPYKUHBI OT MIPUI0KEHHON CUIIBIL.

5. OnpITBI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT
BECa TeJIa U XapaKkTepa CONPUKACAIOIINXCS IIOBEPXHOCTEN.

Pa3nen 4. JlaBjieHue TBEPABIX TeJl, :KUAKOCTEH U ra3os.

Hasnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTb JaBJi€HUs raza oT oObéMa, TemmepaTyphl. llepenaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIHbl. 3aBUCUMOCTb JAaBJICHHUS JKUJIKOCTH OT TIyOuHBI. ['mapocraTudeckuit
napasokc. Coob1aromuecs cocyabl. [ uapaBinyeckrie MeXaHu3Mbl.

AtMocdepa 3eminn U atMocdepHoe naBieHue. [IpuyuHBI CyliecTBOBaHUS
BO3AyIIHON 00osouku 3emiu. OnbiT Toppuuennu. M3mepenue armocdepHOro
naBiaeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 U3MepeHust aTMOCHEPHOTro JIABICHUS.

JlelicTBHE KMAKOCTH U ra3a Ha MOTrpyKEHHOE B HUX TeJO. BeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEpPaTyphl.

Ilepenaua naBneHMs ) KUIKOCTBIO M Ta30M.
Coobmaromuecs: Cocyabl.

['mppasnuueckuit mpecc.

[IposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHHUS.

AN A S o

3aBUCHUMOCTb BBITAJIKMBAIOIICH CHIIBI OT 00bEMa OTPYKEHHOM YacTH Tella

Y TJIOTHOCTHU JKUJKOCTH.

PaBeHCTBO BBITAIKMBAIONIEH CUIIBI BECY BBITCCHEHHOM AKUIKOCTH.

VYcnoBue miiaBaHus Te: MJaBaHUE UIIK TTOTPYKEHUE TE B 3aBUCUMOCTH OT

COOTHOIIIEHHUS TUIOTHOCTEN Tejia U KUJKOCTH.

Jlabopamophuie padbomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca TeJjia B BOJAE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH TeJIa.

2. OmpenenieHue  BBITAIKUBAIONIEH  CHJIBI, JCUCTBYIOIIEM Ha  Telo,
IOIPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOIIEN HA TEIIO
B JKMJKOCTH, OT MacChl TeJa.

4. OnbITBl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAIKHWBAIOIICH CHJIBI,

JNEUCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00BEMA MOTPYKEHHOU B KUIKOCTh

YaCTH TeJIa U OT MIJIOTHOCTH KUIKOCTH.



5. KoncrpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOAKH U
OIIpeIeNIEHUE €€ IPy30M0ABEMHOCTH.

Pa3nen 5. Pabora u MOIIHOCTB. DHeprus.

Mexanndeckas padota. MOITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbruara. [[puMeHeHnue npasusia paBHOBECHS phluara K 0J10Ky. «30J10Toe
npaBuwio» Mexanuku. KIIJI nmpocTeix Mexanu3moB. [IpocTeie MeXaHn3MBbI B OBITY U
TEXHHKE.

Mexanudeckass »Heprus. KunHernueckas U MNOTEHUUANIbHAs HOHEPTUS.
[IpeBpaiieHre 0JHOTO BHJIa MEXaHUYECKON SHEPTUH B JPYroil. 3aKOH COXpaHEHHUS
HHEPTUU B MEXaHUKE.

Jemoncmpayuu.
1
. IIpuMepbl MPOCTHIX MEXaHU3MOB.

{laGoRG CRERICAHTYTY ALPHY s Py PaBHOMEPHOM ABIKCHUH TENa 110

TOPU30HTAIIBHOM ITOBEPXHOCTH.
2. Hccnenosanue ycioBUM paBHOBECHUS pblyara.
3. HUsmepenune KIIJl HaKJIOHHOM NIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUSA MEXaHUYECKON YHEPIUM.
8 KJIACC

Pa3nen 6. TensioBble siBIeHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUH CTPOECHUS
BelecTBa. Macca U pa3Mmepbl aTOMOB M MOJIEKYyJd. OMbIThI, MOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUHU.

Mopenu TBEPAOro, KHUAKOTO M Ta3000pa3HOTO COCTOSIHMI BEIIECTBA.
Kpucrannmuueckue u amopdusie Tena. OObICHEHHE CBOMCTB Tra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO--KUHETUYECKOW TEOPUHU.
CmaunBaHu€ U KalWJUISIpHBIE sIBJIEHUS. TemioBoe pacliupeHue U CKaThe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
gactunl. Buytpenuss osHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH HHEPTUU:
TEIUTONepeIaua U COBEpIIeHNE padoThl. BUbI Teronepeaun: TemI0npOBOIHOCTD,
KOHBEKIIHS, U3IIyYEHHE.

KonnuecTtBo TemnoTel. YaenpHas TEIUIOEMKOCTh BEIIECTBA. Te€rIoOOMEH U
TEMJOBOE paBHOBECHE. YpaBHEHUE TerwioBoro OanaHca. IlnaBinenue wu
OTBEpPACBAaHUE KPUCTAUIMYECKUX BEIIECTB. YJEIbHAsA TEIUIOTA IUIABJICHUS.
[TapoobpazoBanne u konaeHcarus. Vcnapenwe. Kumenue. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATyphl KHUIEHUS OT aTMOC(HEpPHOro
JABJICHUSL.

BnaxHocTbs Bo3myxa.



DOHeprust TOIUIMBA. Y IeJIbHAs TEIJI0Ta CrOPaHUsL.

[Tpuniunel pabotel TernoBbix Asurateneit KIIJ[ TemmoBoro asurarens.
TernmoBble NBUTATEIN U 3aLATA OKPYKAIOIIEH CPEbI.

3aKOH COXpAaHEHMS U NPEBPALICHUS JHEPTUU B TEIIOBBIX IIPOLECCAX.

Jlemoncmpayuu.

1.

2
3
4.
5

L 0 N D

HaGmonenre 6poyHOBCKOTO JIBHIKECHUS.

Ha6monenue nuddysuu.

HaGmronenuve siBineHui cMaunBaHus U KaWJUIIPHBIX SBJICHUM.
HaGumoenue TemnoBoro paciimpeHus Tell.

N3menenue naBiieHUs rasa nNpu M3MEHEHUU OObEMA M HAarpeBaHUU WIH
OXJIQXKICHUU.

[IpaBuna uzmepeHus: TeMIepaTypsbl.

Buabr reronepenaum.

OxmnakieHue npu COBEPILICHUU PaOOTHI.

HarpeBanue npu coBepiiieHun pabOThl BHEITHUMH CHJIAMHU.

. CpaBHEHHE TEIJIOEMKOCTEH pa3IMYHBIX BEIICCTB.

. HaOmronenue xumexus.

. HaOmroieHre mocTostHCTBA TEMIIEPaTyphl MTPH TUIABJICHUH.
13.

Moenu TEIIOBBIX IBUTaTEIIEH.

Jlabopamopnuie padbomwt u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMBITHI O 0OHAPYIKEHHIO AEHCTBHS CHUJI MOJICKYJIIPHOTO MPUTSIKCHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM WJIK caxapa.
OnpITEl 110 HAOIIOMCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJJIOHE IIMPHUIIA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUSA BO31yXa OT €T0
00bEéMa U HarpeBaHUS WIIH OXJIAKICHHS.

[TpoBepka rumnoTe3bl TMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPUICCKON TPYOKE OT TeMIIEpaTypHhl.

HaGmonenne wW3MEHEHHS BHYTPEHHEH OSHEPrud Tela B Pe3ysIbTaTe
TEIJIOTIEpeIadun ¥ pabOThl BHEITHUX CHJI.

HccnenoBanue ABIECHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOTHON M
ropst4e BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOM  mpHu
TEIJI000MEHE C HAarPEThIM METALTHYSCKUM ITATUHIPOM.

OrnpeneneHue yaeabHON TETUIOEMKOCTH BEIIIECTBA.

HccnenoBanue nporecca UCIapeHus.

OnpeneneHne OTHOCUTEIbHON BIAKHOCTH BO3yXa.

OnpeneneHue yaeabHON TEIJIOTHI IIJIABJICHUS JIbJIA.



Pa3znen 7. DiekTprueckue U MATHUTHBIE SIBJICHUS.

OnekTpu3auus Ten. JBa ponga ANEKTpUYECKUX 3apanoB. BszammogneiicTBue
3apsbkeHHBIX  Teil. 3akoH KymoHa (3aBUCMMOCTh  CWIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSIHUS MEXTY TeIaMu).

Onekrpuueckoe mnoine. Hanpspk€HHOCTR 3neKkTpuueckoro mnods. IIpuHuumn
CYNEpIO3ULIUHU FIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsAnoB. DIEMEHTAPHBIM JIEKTPUYECKAN 3apsiil.
Crpoenune aroma. IIpOoBOOHMKM W JOUAIEKTPUKU. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHMUS DJIEKTPUUYECKOTO TOKA.
Ncrounuku mnocTtossHHOro ToOKa. JIEHCTBUSI SJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). DJIEKTPUUECKUI TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckas nenb. Cuna  Toka.  DIJIEKTPUUECKOE  HaMpsHKEHUE.
ConpoTuBieHne NPOBOAHUKA. Y IEIbHOE CONMPOTUBICHUE BemlecTBa. 3akoH Oma
1151 ydactka nenu. [lociaenoBarenbHoe U MapajuieIbHOE COSTMHEHNUE TPOBOTHUKOB.

PaGora u MOIIHOCTH DJIEKTpHUYECKOTO Toka. 3akoH Jlxoymns—JIlenna.
DneKTpuUecKue 1enu U MOTPpeOUTENn IEKTPUIECKOM sHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHUThL. B3anMmoieiicTBUE TOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe mone 3eMJIM U €ro 3HaueHue s Ku3Hu Ha 3emie. OmnbIT
Opcrena. MarauTHoOe 1oJIe JIEKTPUUYECKOro TOKa. [[puMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. J[efiCTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM. DJIEKTPOBUIaTEIIb
NOCTOSIHHOTO  TOKa. lcnosib30BaHWE  AJIEKTPOJABUTATENEl B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SIBaeHue IEKTpOMAarHUTHON MHAYKIUU. [IpaBuno Jlenua.
DneKTporeHepaTop. Cnoco6sl MOJIyYEHUS ANEKTPUUYECKOU SHEPIUHU.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpauuu.

DJeKTpu3aIus Te.

JIBa pona 37EeKTPUYECKUX 3aps10B U B3aUMOJACHCTBUE 3aPSKECHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOMA.
DneKTpocTaTuuecKas UHIYKIUSI.

3aKOH COXpaHEHUS IEKTPUUYECKHUX 3apsiAO0B.
[IpOBOTHUKH U AUDIEKTPUKH.

MoaenupoBaHue CHUIOBBIX JIMHUM JEKTPUYECKOTO TTOJIS.
HcTouHrky NOCTOSSHHOTO TOKA.

JIeCTBUS 2JIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKUHN TOK B KUJIKOCTH.

11. ['a30BbIl pa3psa.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepeHne CUitbl TOKa aMIepMeTpoM.

H3mepenne sneKTpuIeCcKOro HapsKEHUS BOJIbTMETPOM.

PeocraTr u MarasuH conpoTUBIICHUM.

BzaumoeiicTBue NOCTOSHHBIX MArHUTOB.

MonenupoBaHrue HEBO3MOKHOCTH Pa3AeiICHUs IMOJIFOCOB MATHUTA.
MopenupoBaHrue MarHUTHBIX TOJIEW OCTOSIHHBIX MArHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ojie ToKa. IIEKTPOMarHur.

JlercTBME MAarHUTHOTO TOJISL HA IIPOBOJIHUK C TOKOM.
DIIEKTPOABUTATEIIb MOCTOSTHHOTO TOKA.

HccnenoBanue ABIEHUS DIEKTPOMArHUTHOW UHIYKIWH.

Omnbrtel @apanes.

3aBUCUMOCTh HAIpaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHMS.

DJIEKTPOreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomwt u onvimel.

1.

o v kW

10.
11.

12.

13.
14.

OmnpITel MO HAONMIONCHHWIO JJICKTPU3AIUMK  Tel WHAYKIUMEH U TpHU
CONPUKOCHOBEHUH.

UccnenoBanne nAEHUCTBUS HIEKTPUYECKOTO TOJISI HA TMPOBOJAHUKU U
TADIICKTPUKH.

CoOopka u nmpoBepka pabOThI AIEKTPUUSCKOH 1IEeTH MOCTOSHHOTO TOKA.
N3Mmepenue u peryJiupoBaHue CUIIbI TOKA.

N3Mepenue u peryinupoBaHUe HANIPSIKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO YEPE3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSXKEHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUSI TMPOBOJHMKA OT €ro JIUHBI, IUIOLIAJX TONEPEYHOTO
CEUCHMS U MaTepuaa.

[IpoBepka mnpaBWiIa CIOXKEHUS HAINPSHKEHUNW MPH TOCIEIOBATEILHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJid CHJIBI TOKa IIPH MMapajuI€IbHOM COEIHMHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AMEKTPHUUECKOTO TOKA, UIIYIIIETO YePE3 PE3UCTOP.
OnpeneneHne MOUIHOCTH  AJEKTPUUYECKOTO TOKa, BBIACISIEMONM Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa, WAYIIETO 4Yepe3 JamIlOuKy, OT
HaIpsHKEHUs Ha HE.

Onpenenenue KIIJ narpesatens.

HccnenoBanre MarHUTHOrO B3aUMOJICHCTBHS IOCTOSTHHBIX MAarHUTOB.



15. I3ydyeHne MarHuTHOTO MOJIsl HOCTOSSHHBIX MAarHUTOB MIPU UX 00bEAMHEHUU
U pa3JIeJICHNH.

16. UccnenoBanue AeHCTBUSI JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPENKY.

17. ONBITBI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHUJIBI  B3aUMOJICHCTBUS
KaTYIIKA C TOKOM U MarHuTa OT CUJIbI TOKA M HaIlpaBJIEHUsI TOKA B KaTYIIIKE.

18. I3ydeHue neicTBUS MArHUTHOTO TIOJISI HA IPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u usydeHue padoThl JIEKTPOIBUTATEIIS.

20. U3mepenune KIIJI a5ekTpoABUraTeibHOM YCTAHOBKH.

21. ONBITBI O UCCJEAOBAHUIO SIBJICHUS JJICKTPOMArHUTHOW WHIYKIUU:
UCCJIEJIOBAHNE W3MEHEHUW 3HAUCHMs] W HaIpaBJICHUS WHIYKIIMOHHOTO
TOKa.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJeHUsI.

Mexannueckoe JBWKEeHME. MarepuanbHas Touyka. Cucrema oOTcuéra.
OTHOCHUTEIBLHOCTh MEXaHMYECKOTO JBM)KEHHsS. PaBHOMEpHOE MPSIMOJIUHEITHOE
nBrkeHue. HepaBHoMepHoe npsiMoiiMHeliHOe ABWkeHue. CpellHssi 1 MTHOBEHHasI
CKOpOCTH T€JIa MPU HEPABHOMEPHOM JIBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiMHEHHOe naBkeHue. CBoOoaHOE
nagenue. OnsiTel ["anuies.

PaBHOMepHOE ABMXEHHE MO OKpykHocTH. [lepuon m yactora oOparieHus.
JIuneliHas u yriioBast CKOpocTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

[Tepsoiii 3akoH Herotona. Bropou 3akon Hetotona. Tpetuii 3akoH HproToHa.
[TpuHUMI CYNIEpIIO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuia TpeHUs CKOJIbKEHUS, CHIIa
TPEHUS MTOKOS, IPYTUe BUIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHUE CBOOOIHOTO
nafgeHud. JIBmxenue tuiaHeT BOkpyr ComHua. IlepBas xocMuueckass CKOPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue maTepuanbHOM TOYKU. AOCONMIOTHO TBEpAOE Teno. PaBHOBecwe
TBEPJIOTO TENA C 3aKPEIUVIEHHON OChIO BpaiieHusa. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3meHenue ummynbca. UMmynbe cuibl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTuBHOE NBUKEHUE.

Mexanndeckasi pabora W MOIIHOCTh. PaboTa Cui TSKECTH, YHPYTOCTH,
tperusi. CBsi3b dHEpruu M paboThl. [loTeHIManbpHas SHEPTHS Teja, MOAHITOrO Ha
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas SHEPrus CxKaTou NnpyxkuHbl. Knnetnueckas
sHeprus. TeopemMa O KMHETHYECKON HHEPrUHU. 3aKOH COXPAHEHMS] MEXaHUYECKOU
SHEPIUHU.

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

HalmroneHre MexaHM4eCKOro JBUXKEHHS Tela OTHOCUTEIBHO PAa3HbIX Tell
OTCUETA.

CpaBHeHME TIyTEW U TPACKTOPHUMN JBHXKEHUS OJTHOTO M TOTO KE Teya
OTHOCHUTEJIBHO PA3HbIX TEJI OTCYETA.

H3mepenne CKOPOCTU U YCKOPEHUS TPSMOJIMHENHOTO IBUKEHUS.
HccnenoBanue nmpu3HaAKOB paBHOYCKOPEHHOT'O JIBUKECHUS.

HaGmronenue nBrmxeHus Tea Mo OKPY>KHOCTH.

HaGmoneHne MmexaHu4eckux SBJICHUM, TPOUCXOISAIIMX B CUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JABHKEHUU OTHOCUTEIBHO
KaOuHeTa (HU3UKU.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MacChl Tela U JACHCTBYIOIIEH Ha HEro
CUJIBI.

HaGmronenne paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JABUKECHUU.

[Iepenayua umirysibca rnpu B3aUMOAECHUCTBUU TEJI.

[IpeobpazoBaHus SHEPTUU NPU B3aUMOICHCTBUU TEI.

CoxpaHeHue uMNyJibca MpU HEYNIPYrOM B3aUMOICHCTBUM.

CoxpaHeHne UMITYJIbca MPU a0COJIFOTHO YIIPYTOM B3aUMOJICHCTBUMU.
HaGmroneHne peakTHBHOTO IBUKEHUS.

CoxpaHeHrne MeXaHUUeCKOM YHEPTUM MPU CBOOOTHOM IMaICHUH.
CoxpaHeHue MEXaHWYECKON SHEPTrUU MPU JBHXKEHUHU TeJla MO/ 1EHCTBUEM
MIPYKUHBI.

Jlabopamopnuie padbomwt u onvimel.

1.

KoncTpynpoBanue Tpakra i pa3roHa W JajJbHEUIEro paBHOMEPHOIO
JIBIDKCHUSI IIIAPUKA UITH TEJICHKKHU.

OmpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM JBHKCHHS
IapyKa Mo HAaKJIOHHOM TIOCKOCTH.

OrnpeneneHne YCKOpEHHs Tejla MPU PaBHOYCKOPEHHOM JBIDKCHHH I10
HAKJIOHHOM TTOCKOCTH.

HccnenoBanre 3aBHCUMOCTH IyTH OT BPEMEHH IIPH PaBHOYCKOPECHHOM
JBIDKCHUH 0€3 HayaJbHON CKOPOCTH.

IIpoBepka TrHUIIOTE3BI: €CIIM TPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HaYaJIbHOM CKOPOCTH ITYTH OTHOCSTCA KakK psAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHE MPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT  CHUIBI
HOPMAJIBHOTO JTaBJICHUS.

Omnpenencane ko3P hureHTa TPSHUS CKOJIbXEHUS.

Onpenenenne KECTKOCTH MPYKUHBI.



9. Omnpenenenuie padOThl CUIIbI TPEHUS PYU PABHOMEPHOM JBUKEHUU TeJIa MO
TOPU30HTAJIBHOMN ITOBEPXHOCTH.

10. OnpesenieHne  paboOThl  CWIIBI  YOPYTOCTH MpU  TNOABEME TIpy3a C
UCITI0JIb30BAaHUEM HEMOJBM)KHOTO U MOABUKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXpaHEHUS DHEPTUM.

Pa3nen 9. Mexanuveckne KoJje0aHUs U BOJIHBI.

KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHMI: TTepro,
4acToTa, aMILITyaa. MaremMaTudecKuii U IpyKUHHBIM MasTHUKU. [IpeBpaienue
SHEPTUU MPH KOJIeOATEIHHOM JIBUKEHUU.

3aryxatomme  koneOaHus.  BpiHyxkzaeHHble — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHMYECKUMX BOJIH. [IpogonbHblE WM
NONEPEYHbIE BOJIHBIL. JllMHA BOJMHBI M CKOPOCTh €€ PaclHpOCTPAHEHUS.
MexaHn4yecKue BOJIHBI B TBEPAOM TENE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. UHdpasByk u
yIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmonenue kosnebanuii Tei moja AEHCTBUEM CHIIBI TSXKECTU M CHJIBI
YIPYTOCTH.

HaGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnronenre BIHY)ASHHBIX KOJI€OaHUN U pEe30HAHCA.

PacnpocTpanenne npoAoJibHBIX U ONIEPEYHBIX BOJIH (Ha MOJIEIIN).

HaGmronenre 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYyCTHYECKUI pE30HAHC.

Jlabopamopnuie padbomwt u onvimel.

1. OmpeneneHve 4YacTOThl M TepUoja KojeOaHMl MaTeMaTHUYecKOTO
MasITHUKA.

2. Ormpezenenue 4aCTOThI M MEPUOIa KOJICOAaHUN IPYKUHHOTO MasTHHKA.

3. HccnenoBanue 3aBUCHMOCTH Mepuoja KOJieOaHUN MOJIBEIIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH MEpHOJIa KOJIEOAHUN MPYKUHHOTO MasiTHUKA
OT MAaccChI Ipysa.
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5. IIpoBepka HE3aBUCHMOCTH TIEpHOJa KOJIeOaHUN Tpy3a, MOABEIICHHOTO K
HUTH, OT Macchl Ipy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  NEpUOJa  KoJeOaHui
NPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. W3mMmepenne yckopeHus: CBOOOJHOTO MaJeHUS.

Pa3nen 10. DjieKTpoMarHuTHoOE 1MoJie M 3J1eKTPOMATHUTHBIE BOJTHBI.



OIEKTPOMArHUTHOE  IOJIE.  OJEKTpOMAarHuTHble  BOJHBL.  CBolCTBa
AJEKTPOMArHuTHBIX BOJH. [Ilkana >JI€KTpOMAarHUTHBIX BOJH. lcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoaa cBera. CkopocTh cBeTa. BonmHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIECKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomut u onvimel.

1. 3ydyeHue CBOWMCTB AJEKTPOMArHUTHBIX BOJH C TMOMOIIBI0 MOOWJIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbBIE SAIBJICHUS.
JlyueBas MOJIC/b CBeETA. HUcTouHuku CBETAa. [IpssmonunHerHoe

pacnpoctpanenue cBeta. 3atMeHusi Connna u Jlynsl. Otpaxkenue ceta. [1nockoe
3epKajio. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBeTa. 3aKOH TMpeloMJIeHHs cBeTa. llonHOe BHYTpEHHEE
OTpaXeHUe cBeTa. VICMOiab30BaHME TIOJHOTO BHYTPEHHETO OTPaKCHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon nydeit B muH3e. OnTudeckas cucrema goToarapaTa, MUKpOCKOIa
u Teneckorna. ['1a3 kak onTudeckas cuctema. biin3opykocTh U 1albHO30PKOCTb.

Paznoxenune Oemoro cBera B crekTp. OmnbiTel Hbiorona. CrnokeHue
CIIEKTPAJIbHBIX IBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE PaCcIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300paxeHUM B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue cera.

Onrtruyeckuil CBETOBO/I.

Xox mydel B cOOMpAroNIe InH3e.

XO0J Iy4er B pacCEUBAIOLLIEH JIMH3E.

[Tony4yenune n300paxeHU ¢ TOMOIIIBIO JHH3.

[TpunHun neiictBus goToanmnapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Monens riasa.

11. Pasznoxenue 6enoro cBera B CIIEKTP.

12. [omy4yenne 6emoro cBeTa MpH CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimel.

1. HMccnenoBanue 3aBUCHMOCTH yrila OTPAXKEHHUS CBETOBOIO Jiy4ya OT yrja
naJICHuUs.

2. V3ydeHue xapakTEepUCTUK U300pakKeHUs MPeIMETa B INIOCKOM 3€pKalie.
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3. HccnepgoBanue 3aBUCHUMOCTH yIJla MPEJIOMJICHUsI CBETOBOIO Jiy4a OT yrja
MaJICHUS] Ha TPAHULIE «BO31YX—CTEKIIO».

4. llonyuyeHue n300pakeHUI C MOMOILBIO COOMPAIOIIEH JIUH3BI.
Onpenenenue (GOKyCHOrO pacCTOSTHUS U ONITUYECKOM CHIIBI cOOMparouein
JUH3BI.

OnbITHI IO Pa3NOKEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnbIThl MO BOCHPUATHIO LIBETA MPEAMETOB MPU MX HAOJIIOJEHUU uepes
[[BETOBbIE (PUIIBTPHI.

Pa3znen 12. KBanToBbIE sIBJI€HUS.

Oneitel Pesepdpopna m nmnanerapHas Mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u norjoiieHue ceeta aromoM. KBauTel. JInHeiyaTsie CrieKTphI.

PanunoaktuBHOCTh. Anbda-, 6era- u ramma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. Hykionnas Mogenb aromHoro snapa. M3ortombl. PaamoakTuBHBIE
npeBpaienus. [lepuo monypacmnana aTOMHBIX s€p.

SnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsIOBOIO M MAacCOBOTO YHCEI.
OHeprusi cBsizu aToMHbIX snep. CBs3p Macchl M 3Hepruu. Peakuuu cuHTe3a u
nenenus anep. ctounviku sHepruu CoJiHIla U 3BE3I.

Snepnas osHepretuka. JIeHCTBUS paJMOAKTUBHBIX H3JYYEHHH HA >KHUBbBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHoekTpbl U3y4eHUs U MOTJIOUIEHHUS.

2. CrHekTpbl pa3InyHbIX ra30B.

3. Cnekrtp Bomopoaa.

4. HaOmonenue TpekoB B kamepe Bunbcona.

5. PabGota cuérymka MOHU3UPYIOIINX U3ITYUCHUH.

6. Peructpanus uznydeHus: NpUpPOIHBIX MUHEPAIIOB U IPOTYKTOB.

Jlabopamopnuie padbomot u onvimel.

1. HaGmronenue CIIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3ITyUYCHUS.

2. HccnenoBanue TpEKOB: U3MEPEHUE SHEPTHM YACTHUIIBI 10 TOPMO3ZHOMY

nytu (o ¢ororpadusim).

3. M3mepenue pagnoakTUBHOTO (poHa.

IHoBTOpHUTEIBLHO-0000 1AM MOTY.Ib.

[ToBTOpHUTENHEHO--0000IIAIOIINI MOy b IPEIHA3HAYEH JJIs1 CUCTEMATHU3alUN
¥ 00001IeHHS TPEIMETHOTO COACPKAHU U OTbITA JEATEIbHOCTH, TPHOOPETEHHOTO
MpU U3YYCHWH BCEro Kypca (U3HMKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHy Mo (u3uke s oOydaromuxcs, BbIOPABIIUX 3TOT
y4eOHBII peaMeT.

[Ipu “3ydeHHU JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeSATENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUNBAETCS JOCTUKEHUE MPEAMETHBIX U



METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJlbTaToB  oOyueHus, QopMmupyercs
€CTECTBEHHOHAY4YHAasi I'PAaMOTHOCTb. OCBOEHHUE HAYYHBIX METOIOB MCCIIEIOBAHUSA
SBJICHUN TPUPOALI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (hU3NUYECKUE
SIBJICHUSI, IIPUMEHSSA TNOJYyYEHHbIC 3HAHMA, peIlaTh 3aJayd, B TOM YMCIE
KaYECTBECHHBIE U YKCIIEPUMEHTAJIbHBIE.
[IpyuHUKMNIMAIBHO IEATEIBHOCTHBIM XapaKTep JAHHOTO pa3/iesia peaanu3yeTcs 3a
CYET TOTr0, YTO OOYHAIOIIHECS BBITOJHSIOT 3aJaHus, B KOTOPBIX UM IMpe/jiaracTcs:
HAa OCHOBE IIOJYyYEHHBIX 3HAHUM pacrno3HaBaTh M HAy4YHO OOBSICHSTH
dbu3nYecKue sIBJICHUS B OKPYIKAOIIEH MPUPO/IE U MTOBCEIHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJIbI MCCIIe0BaHUsI (PU3UUECKUX SIBIICHUM, B TOM
YHUCJIE JJIS1 POBEPKU TUIIOTE3 U MOJTYUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbIE OCHOBBI HaWOOJI€e BAXKHBIX JIOCTHIKEHHM COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEDP, TPAKTAUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX MU3BECTHBIX BUJIOB
SHEPTUM.

IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA MNPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

N3ydenne GuU3MKU Ha YpOBHE OCHOBHOTO OOIIETro 0Opa30BaHUs HAIPABIICHO

Ha JOCTH)KCHHE JINYHOCTHBIX, METAPEAMETHBIX M MIPEIMETHBIX 00pa30BaTeIbHBIX

pe3yIbTaTOB.

B pesynbraTe n3ydyeHus: Gu3NKA Ha YPOBHE OCHOBHOT'O 0O0OIIET0 0Opa30oBaHUs

y obyuaromierocs 0yayT chOpMHUpPOBaHBI CICAYIONINE JTMIHOCTHBIC PE3yJIbTaThl B

JaCcTH:

| 1) maTpHOTHYECKOr0 BOCIIHTAHUSA:

1L NPOSIBJICHHE MHTEpECa K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
dbuznuecKor HayKu;

| | ueHHOCTHOE OTHOWIEHNE K OCTHIKEHUAM POCCUICKUX YUEHBIX--(PU3UKOB;

[ 2) rpaskaaHCKOro M 1yX0BHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

" | rorosrocts & AKTUBHOMY yYaCTHIO B OOCY)KJICHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JTOCTHKCHHM
buznky;

| ocosnauue BaxnoCTH MOPATBHO--3TUYECKUX MPUHITUTIOB B JESITEIBHOCTH
Y4EHOTI0;

| 3) acTeTHveckoro BocnuTAHMS:

I BOCTIPUSTHE DCTETUYCCKUX KAYECTB (PU3UUECCKOW HAYKH: €€ TAPMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, JIAKOHUYHOCTH;

| 4) neHHOCTH HAYYHOIr0 IO3HAHHUS:



| OCO3HAHUE IIEHHOCTH (DU3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa
[I03HAHUsSI MUpPA, OCHOBBI PA3BUTHs TEXHOJOTHMM, BaXXHEHIIEH COCTaBIAIOLLEH
KYJbTYpBI;

| pa3BUTHE HAyYHOMU JIFOOO3HATEILHOCTH, UHTEpECa K HCCIeI0BATEIbLCKOM
NeSATEeNbHOCTH;

5) ¢dopmMupoBanusi KyJbTYPbl 310POBbSi M 3MOIHOHAJILHOIO
0J1aronoJIy4us:

| OCO3HAHHME LIEHHOCTH 0e30MacHOro olOpasa *U3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXXHOCTH TMpaBui O€30MaCHOTO IOBEICHUS Ha
TpPaHCIOPTE, Ha JOpOrax, C AJIEKTPUYECKUM M TEIUIOBBIM 00OpyJIOBaHUEM B
JIOMAITHUX YCIIOBUSIX;
| c(hopMUPOBaAaHHOCTh HaBbIKA pedIieKCUn, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY
U TAKOT'0 JK€ MpaBa y APYroro 4ejIoBeKa;

6) TPy10BOT0 BOCTIMTAHMS:

AKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allud, TOpojJia, Kpas) TEXHOJIOTHMUECKOW U
COITMATLHOM HANPAaBICHHOCTH, TPEOYIOIMKMX B TOM YHUCIIE U (PU3UUECKUX 3HAHUM;
] UHTEpEC K MPAKTUYECKOMY H3YUYEeHHIO TTpodeccHil, CBI3aHHBIX ¢ (PU3UKOM;

7) IKOJIOTHYECKOT0 BOCTIMTAHUSI:

i OpHUEHTaIUsl Ha MpUMEHeHHnEe (U3MYECKUX 3HAHWM JUIsl pelIeHHs 3a7a4d B
00JIaCTH OKpY’KaIoIIeH Cpenbl, IJIAHUPOBAHHUS IOCTYIKOB M OIIEHKH WX
BO3MOKHBIX TTOCIIEJICTBUHN ISl OKPYKAIOIIEH CPeJibl;

| 0CO3HaHHE [JI0GATBHOTO XapakTepa SKOJOTUYECKHUX MPOOJIeM U MyTel ux
pEIICHHS;

8) aganTanmuu K M3MEHSIOIMMCS YCJIOBHSIM CONHUAJIBLHOH W NMPUPOIHOM
cpeabl:

] NOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBIMOJTHEHUH HUCCIIENOBAHUU WU
NPOEKTOB (M3MUECKONW HANPABICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUSIM
APYTHX;

| MOBBIIICHUE YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO
NEeATENbHOCTD;
| noTpeOHOCTh B JOPMUPOBAHUHM HOBBIX 3HAHMIA, B TOM YHCIIe (DOPMYyITUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O PU3MUECKIX 0OBEKTaX U SIBICHUSIX;
| ocosnanme neuIUToB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 001aCTH
busnky;

i IJIAHUPOBAHUE CBOEr0 Pa3BUTUSA B MPUOOPETEHHM HOBBIX (HUIUYECKHUX
3HAHU;

i CTpEMJICHUE aHAJIM3UPOBATH U BBISBIATH B3AUMOCBS3U MIPUPOIbI, 00IIECTBA U
SKOHOMUKH, B TOM YHUCJIE C UCMOJIb30BaHUEM (DU3NUYECKUX 3HAHUIA;



I OLICHKA CBOMX JICHMCTBUM C YYETOM BIIMSHHUSA HA OKPYXKAIOLIYIO CpENy,
BO3MO>KHBIX TJIO0ATBHBIX MOCIEICTBUIA.

METAINPEAMETHBIE PE3YJIbTATBI

B pe3ynbTaTe 0ocBOSHUS MporpaMMeI 1o (pr3uke Ha YpOBHE OCHOBHOT'O OOIIETO
oOpazoBanuss y oOywawmierocs OyayT choOpMUpPOBaHbI MeTanpeaMeTHbIE
pe3yJIbTaThl, BKIIFOYAIOIINE TT03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIE JCHCTBUS,
KOMMYHUKATHBHBIC  YHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJISATHBHBIC
YHUBEPCAJIbHBIC YUEOHBIC JICHCTBHUS.

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eCTBUA

ba3zoBble JlorMyecKue 1eMcTBUA:

|| BHIABNATL M XapaKTepU30BaTh CYIIECTBEHHbIE HNPH3HAKA OOBEKTOB
(stBIIEHU);

[ ycTamaBmuBaTh CyleCTBEHHBIH NPU3HAK KIACCU(PUKALUM, OCHOBAHUS s
0000111eHHs U CPAaBHEHHS;

| BBIABJIATH 3aKOHOMEPHOCTHU M IIPOTUBOPEYHS B PACCMATPUBAEMBIX (AKTaX,
JAHHBIX ¥ HAOJIOJIEHUAX, OTHOCSAIIUXCS K (PU3UUECKUM SIBJICHUSIM;

| BBIABIATH MPUYMHHO--CIIEICTBEHHBIE CBA3U IIPU M3YYEHMH (PU3MYECKHX
SIBJIGHUN U TIPOIIECCOB, JI€NIATh BBIBOJIBI C HCIIOJIH30BAHUEM JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOYEHUH, BBIJBUTaTh TUIIOTE3bl O B3aWMOCBA3SX
(bU3UYECKUX BEIINYNH;

Il camMoCTOATENBHO BBIOMPATH CIIOCOO penIeHus y4eOHoM (pU3ndecKoi 3a1a49u
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEIICHHs, BBHIOOp HamboJee
MOJIXOJISAIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarebckue AeCTBHUA.

|l Mcromp30BaTh BOIIPOCH KAK UCCIIEN0BATENLCKMI HHCTPYMEHT HO3HAHMS;

[ IPOBOOMTE IO CAMOCTOATENEHO COCTABIEHHOMY ILIAHY OIIBIT, HECIOKHBIHA
duznUecKkuii AIKCIEPUMEHT, HEOOMbIIOe HcciaeoBaHNe (HU3UIECKOTO
SIBJICHUS,

| OIICHMBATh HA TPUMEHHUMOCTh M JIOCTOBEPHOCTH HH(POPMAIIUIO,
TIOJTYYCHHYIO B XOJI€ MICCIICIOBAHUS MJTN DKCIIEPUMEHTA;

[ camocTosaTensHO (pOpMYIUPOBATE 0GOOLIEHUS U BEIBOABI 110 PE3YIbTATAM
IPOBEIEHHOTO HAOIOICHMS, OTIBITA, UCCIICIOBAHUS;

[ IPOTHO3UPOBATh BO3MOXKHOE MallbHEUIEe pa3BUTHE (HU3UIECKUX
MPOIIECCOB, a TAK)KE BBIBUTATH MIPEATOIOKEHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUAX U KOHTEKCTAaX.

Pabora ¢ undopmanumeii:



MPUMEHSTH Pa3IMYHbIe METO/bl, MHCTPYMEHTHI U 3alpOChl IIPU MOUCKE U
orOope MH(POPMALMK WIH JAHHBIX C Y4YETOM MPEIJIOKEHHON y4eOHOH
dbuznyeckoi 3anauu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIUIO
pa3IUYHbIX BUJOB U (DOPM IpE/ICTABICHUS;

CaMOCTOSATEJIbHO BBIOMPATh ONTUMAIBHYIO (OPMY MPEACTABICHUS

uHboOpMallMM W WUIIOCTPUPOBATh pEUIaeMble 3a/ladyd  HECJOKHBIMU
CXeMaMH, uarpaMmmMaMu, HHOU rpaukoi U uX KOMOWHALUAMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

B X0JIe 00CYXXJeHUs1 Y4eOHOro mMaTepualia, pe3yiabTaToB JIa00paTOPHBIX
paboT U MPOEKTOB 337aBaTh BOMPOCHI MO CYLIECTBY 00CYX AaeMOM TEMBbI U
BBICKA3bIBaTh WJEH, HALICJICHHbIE HA PEIICHHE 3a/Jaud U MOJJECpKaHUE
0J1arokenaTeNbHOCTU OOILEHNUS;

COIOCTABJISITh CBOU CYXICHHUS C CYXKICHUSIMU JIPYTHX YYaCTHUKOB
auanora, oOOHapyKUBaTh PA3IMUKE U CXOJCTBO MO3UIUH;
BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJIMYHO MPEACTABIATh PE3yIbTaThl BHIMOIHEHHOTO (PU3MYECKOTO OMbITA
(9KCTIEpUMEHTA, UCCIIEOBaHUS, TIPOEKTA);

NOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON Y HHANBUIYAJIBHOM
paboThI MPU PEIICHUH KOHKPETHOU (pr3nyeckoit mpooiemsl;

IPUHUMAThH L€ COBMECTHOM JIEATEIIbBHOCTH, OPTaHU30BbIBATH IEUCTBUS
no e€ JOCTIXKEHHMIO: paclpelesTh pPOJU, OOCYXKIaTh IMPOLECChl U
PE3yNbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;
BBITIOJHATH CBOIO YacTh PabOThI, JOCTUTAsl KAYECTBEHHOTO PE3yiIbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJIUHHUPYS CBOU JICUCTBUS C APYTUMHU YI€HAMU
KOMaH/Ibl;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja B OOMIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATETHHO C(POPMYITHMPOBAHHBIM YUYaCTHUKAMH B3aHMOICHCTBHUS.

PeryasiTuBHbIe YHUBepPCcaJbHbIe Y4eOHbIe 1eliCTBUSA

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B KU3HEHHBIX U yUYEOHBIX CHTYAIUAX, TPEOYIOMUX
JUTSE petieHust GU3NIeCKUX 3HAHUM;

OPUEHTHUPOBATBCA B PA3JIMYHBIX IOJAXOAAX MPUHATHS PELICHUN
(MHAMBUYaAIbHOE, MPUHSTHE PELICHUS B TPyNIe, NPUHATHE pEIICHUN
TPYIIION);

CaMOCTOSITEILHO COCTABJISITh AITOPUTM PEIICHUsT PU3MUECKOMN 3a1auu UK
[JIaHA UCCIEOBAaHUS C Y4ETOM MMEIOLIUXCA PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEW, ApryMEHTUPOBATh NIPEAIaracMble BApUAHTBI PELICHHUI;



nenaTh BRIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHbIN MHTEJIJIEKT:

|
[l

JaBaTh aJICKBaTHYIO OLICHKY CUTYallUM U MpeJiaraTh IJaH €€ U3MEHEHUS;
OOBSICHATh TPUYUHBI IOCTUKEHUS (HEAOCTIKEHUS) PE3YIbTaTOB
NEeATeNIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBHI B JICSITEIHHOCTh (B TOM YHUCJE B XOJ BBHIMOJHECHUS
(GU3MYECKOro  HCCIENOBAaHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENbCTB, WM3MEHMUBIIUXCS CHUTYyallud, YCTAHOBJIEHHBIX OILINOOK,
BO3ZHHKIIIUX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IIEIU U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO IPYTOro YeJ0BEKa B X0/I€ CIIOpa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;
IIPU3HABATh CBOE MPABO HA OMIMOKY MPHU pelieHuu GU3NIecKux 3aaad uiu
B YTBEPKICHUSAX HA HAYYHBIC TEMBI U TAKOE e MPaBO JAPYroro.

NPEAMETHBIE PE3YJIBTATHI

K koHiry o0yuenus B 7 kJjiacce mpeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE

JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHHI:

UCIIOJIb30BaTh TMOHATHUA: (PU3NYECKHME M XUMUYECKUE SIBIICHUSA,
HAOJIIO/ICHUE, SKCIEPUMEHT, MOJElNb, THUIOTEe3a, €IUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSHUSI BemlecTBa (TBEpIOE,
KHUAKOE, Ta3000pa3HOE), MEXaHMYeCKoe JBUXKEHUE (paBHOMEPHOE,
HEpPAaBHOMEpPHOE, TMPSIMOJIIMHEWHOE), TPACKTOpHUs, PpaBHOACHCTBYIOIIAs
cuna, nedopmanus (ynpyras, IJIacTUYECKast), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

pasznuyarth siBieHus (auddys3us, TEII0BOE IBIKEHHUE YACTHUIl BEIECTBA,
paBHOMEPHOE  JBWKCHUE, HEPABHOMEPHOE  JBIIKEHUE,  HHEpIHUS,
B3aUMOJCHCTBHE TEJI, PABHOBECUE TBEPJIBIX TENI C 3aKPEIJIEHHOMW OCHIO
BpalleHus, repeaaya JaBjaeHus TBEPABIMU TeJIaMHU, )KUJIKOCTSIMU U Ta3aMH,
aTMoc(epHOE JaBJIICHHWE, IUTABAaHUE TEJ, MPEBPAIICHUS MEXaHWYECKON
SHEPIruM) MO ONMHCAHUIO UX XAPAKTEPHBIX CBOICTB U HAa OCHOBE OMBITOB,
JEMOHCTPUPYIOIMHX JaHHOE (PU3HUECKOE SBICHNUE;

pacro3HaBaTh NPOSABICHUE H3YYEHHBIX (U3UYECKUX SIBIICHUN B
OKpYXaIoleM MHpEe, B TOM unclie (HU3NYECKUE SBICHUS B TPHUPOJE:
OpPUMEPHI JIBMXKEHUSI C PA3IMYHBIMU CKOPOCTSAMH B KMBOW U HEXKUBOU
OpUpoJe, ACUCTBUE CHJIBI TPEHUS B MPUPOJAE W TEXHUKE, BIHUSHUE
aTMOC(EepHOro JaBJiCHUS Ha KMBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TEeJIE YesIoBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/1auy B yueOHYIO,
BBIJICJISITh CYIIIECTBEHHbIE CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBIICHU;



ONKCHIBATh U3YUYECHHBIE CBOMCTBA TN U (PU3UUECKUE SIBJICHUS, UCIOIb3YS
(u3nueckre BeIMYMHBI (Macca, 00bEM, IIIOTHOCTH BEUIECTBA, BPEMSI, ITYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIA YNIPYTOCTH, CHJIA TSKECTH, BEC TEINa,
CUJIa TPEeHMs, AaBJIeHHUE (TBEPAOTO TeNa, )KUJIKOCTH, ra3a), BbITAIKUBAIOIIAs
CUJIa, MexaHu4yeckas paboTa, MOIIHOCTb, IUIEYO CHUJIbl, MOMEHT CHJIBI,
KO3 (OUIMEHT TOJIE3HOTO JEHCTBUA MEXaHU3MOB, KHWHETUYECKas U
NOTEHLIMANIbHAsA JHEPrusi), NpH ONUCAHUU NPABWIBHO TPAKTOBAThH
(u3MYECKHI CMBICT UCIIOJIb3YEMbIX BETUYHMH, X 0003HAYEHUS U €IUHULIBI
(¢u3MUeCKUX BEJMYMH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIINE JaHHYIO
($u3MUECKyl0 BEJIUYUHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduxu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MYECKUE SIBICHUS M TPOIECCHI,

UCIIONIB3Ysl TIpaBUJia CJIOXEHUsI CUJl (BIOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUIO paBHOBecHs pbruara (6Js0ka),
«30JI0TOE TMPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruu, NpHU OSTOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U
3aIMCBhIBATh €M0 MAaTEMATHYECKOE BBIPAKEHUE;
OOBSACHATH (PU3MUYECKHE SIBJICHUS, MPOILIECCHI U CBOICTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallMid MPaKTHKO-OPHUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH PUYMHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKUX IIAroB C OMopoil Ha 1-2 M3y4eHHBIX CBOWMCTBA (PUIMUECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemiath pacu€THbhle 3a7aud B 1-2 AEHCTBUS, HCIONB3YS 3aKOHBI U
dbopMyIbl, CBsi3bIBaOIKME (DU3UUYECKHME BEIUYHMHBI: HAa OCHOBE aHaIM3a
yCIIOBHUS 3aJlayyl 3aMMChIBaTh KPATKOE yCIOBUE, TOJICTABIATh (DU3UUYECKUE
BEJIMYUHBI B (OPMYIBI U TPOBOJAUTH PACUEThl, HAXOAHUTH CIPABOYHBIC
JaHHBbIE, HEOOXOIUMBIC I PEUICHUS 3a/1ay, OIICHUBATh PEAIMCTUYHOCTD
MOJIY9eHHON (DU3UYECKOM BEITMUNHBI;

pacrno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU
(¢u3nYeCKNX METO/I0B, B OMMCAHUU UCCIIEIOBAHUS BBIJICIATH IPOBEPIEMOE
IPEAIONOXKEHUE (TUIOTE3Y), pa3inyaTh U MHTEPIPETUPOBATH MOJYYEHHBIN
pe3yabTaT, HaXOJIUTh OIIMOKM B XOJE OIBITA, JENaTh BBIBOJBI IO €ro
pe3yabpTaraM;

OPOBOAUTH OMNBITHI MO HAOMIOACHUIO (DU3NYECKUX SIBICHUN WIH
(¢u3nYecKuX CBOMCTB TeJ: (OPMYIUPOBATH MPOBEPAEMbIE IPEATIONOKEHUS,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000pYyI0BaHUS, 3aMHCHIBATh X0
ombITa ¥ (OPMYIUPOBATH BHIBOJIBI,

BBIIIOJIHATh NPSIMBIE U3MEPEHUS PACCTOSIHUSA, BPEMEHW, MAacChl Tea,
00BEMa, CHIIBI U TEMIIEPATYPHI C UCIIOIH30BAHUEM AHAIOIOBBIX U



nM(ppOBBIX MPUOOPOB, 3aMUCHIBATh IOKAa3aHUS MPUOOPOB C YUETOM
3aJ1aHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHMIA;

MPOBOJUTH UCCIEI0BAHUE 3aBUCUMOCTU OJHOU (PU3MUECKOW BEJIMYUHBI OT
IpYroil € HCIOJAb30BAHUEM MPSIMBIX HU3MEPEHUU (3aBUCUMOCTH NYTH
PaBHOMEPHO JIBMXKYIIETOCS TeJla OT BPEMEHU JIBUXKEHUS Tea, CUIIbl TPEHHUS
CKOJIbKEHMSI OT Beca Tella, KadecTBa OOpaOOTKM TOBEPXHOCTEH Tel U
HE3aBHUCUMOCTH CWJIbl TPEHUS OT ILJIOLIAAU CONPUKOCHOBEHUS TEJl, CHIIbI
YIPYrOCTU OT YUIMHEHHS NPYXXUHBI, BBHITAJIKMUBAIOMIEH CHIIBI OT 00bEMa
NOrpY>KEHHON YacTH Tejla U OT IJIOTHOCTU KUJKOCTH, €€ HE3aBUCHUMOCTH
OT IJIOTHOCTH TeJla, OT IIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUTaBaHUsS TeJd, YCIOBUM paBHOBECHs pblyara v OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  Y4eOHOrOo UCCJENOBaHUs, COOMpaTh YCTAaHOBKY H
BBIMOJHATh U3MEPEHHUs, CleAysd MpeAJIoKEeHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCHMOCTH (PU3MYECKUX BEJIMYUH B BUJC
NPEJIOKEHHBIX TaOMuI U TpauKOB, JelaTh BBIBOJBI IO pPe3yJbTaTaM
UCCJIEI0BAHUS;

IPOBOAUTH KOCBEHHBbIE M3MEPEHUs (PU3MUECKMX BEIUYHMH (TUIOTHOCTH
BEIIECTBA JKUJKOCTU U TBEPJIOTO Tella, CUJIa TPEHUSI CKOJIbKEHUS, 1aBIICHHE
BO3/lyXa, BBITAIKMBAIOLIAs CuWIa, JACHCTBYIOLIAas Ha IOTPYXEHHOE B
KUAKOCTh  TeNo, KOID(PUIIMEHT TMOJE3HOro  JACHCTBUS  IPOCTHIX
MEXaHU3MOB), CIEqysl MPEIJI0KEHHON HMHCTPYKIMU: TPHU BBINOJIHEHUH
U3MEpEeHU coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBIUHCISATH
3HAYEHUE UCKOMOW BEJIMYHHBI,
co0JIr01aTh TpaBUiIa TEXHUKH O€30MaCHOCTH MpH paboTe ¢ 1ab0paTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPHUHIIUIBI ACHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, JAMHAMOMETpP, COOOIIAIONIUECS COCYIbI, OapomeTp,
phIYar, MOABUKHBIN U HETTOABM)KHBINA 070K, HAKIIOHHAS MJIOCKOCTD;

XAapaKTepU30BaTh MPUHLMIBI JCHCTBUS H3YyYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HMX ONHCAaHHUS (B TOM YHCIIE:
MOAUIUITHUKHA, YCTPOWCTBO BOAONPOBOAA, THIPABIMYECKHM Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCIIONIb3Ys 3HAHUS
0 CBOICTBaxX (YU3MUECKUX SIBICHUM U HEOOXOANMbIE (U3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH MPUMEPHl (HAXOAUTh HHPOPMAIMIO O MPUMEPAX)
NPaKTUYECKOTO HCMOIb30BaHUS (HU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 7151 obecrieueHrs 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu H
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHHMSI 3J0POBbS U COOJIIOJEHUSI HOPM
AKOJIOTMYECKOT0 MOBEJACHUS B OKPYKaIOILEH cpeie;



OCYIIECTBIIATH OTOOpP HCTOYHMKOB HH(popmanuu B HWHTepHeTe B
COOTBETCTBHH C 33/IaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHUM M MNyTEM CpPaBHEHMSI PA3JIMYHBIX HCTOYHUKOB BBIICIATH
uH(pOpMAIMIO, KOTOpas SBISETCS NPOTUBOPEYMBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BATh MPU BBIMOJHEHUU YY€OHBIX 3aJaHUN HAy4YHO--TIOMYJISPHYIO
AUTEepaTypy GU3NUECKOro COAEPKaHUs, CIIPABOYHbIE MAaTEPHAJIbI, PECYPCHI
cetu VHTepHer, BiajeTb NpuUEMaMHM KOHCHEKTHPOBAHHUS  TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJIHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KpaTKHWE MUCbMEHHbBIE U YCTHbIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMALMKU (HPU3UUYECKOTO COJEpPKaHUS, B TOM
quclie NyOIM4HO AesiaTh KpaTKue COOOIIEHUS O pe3yJbTaTax MPOEeKTOB WK
y4eOHBIX UCCIIEIOBAHUN, TIPU 3TOM I'PAMOTHO HMCIOJIb30BaTh M3yUEHHbIN
NOHSATUMHBIA ammapar Kypca (U3HKH, COMPOBOXKIATh BBICTYILJICHUE
IIPE3CHTALNEN;

IPU BBIMOJHEHUM y4eOHBIX MPOEKTOB U HCCIEAOBAHHUI pacmnpenensiTh
00s3aHHOCTH B TPYyNIE B COOTBETCTBHUU C IOCTaBICHHBIMU 3a/layaMH,
CIeIUTh 3a BBIIOJIHEHHEM IJlaHa JEHCTBUM, aJeKBaTHO OILICHUBATh
COOCTBEHHBIM  BKJaX B  JEATEJIBHOCTb  TIpPYNINbl,  BBICTPAaWBaTh
KOMMYHHUKaTHBHOE B3aUMOJICICTBUE, YUUTHIBASI MHEHHUE OKPYKAOIIUX.

K kxoHmy oOydenus B 8 kJlacce npeaMeTHbIE pe3yjbTaThl Ha 0a30BOM
YpOBHE JOJDKHBI OTpakaTb COPMHUPOBAHHOCTH Y OOYYArOIUXCS
YMEHUU:

UCII0JIB30BaTh MOHATHSA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBHIKEHHE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIIIMYECKUE U
amMmop(HbIe Tela, HACBHIILIEHHBIH W HEHACBIIIEHHbI THap, BJIaXKHOCTh
BO31yXa, TEMIIEpaTypa, BHYTPCHHSS D3HEpPrus, TEIJIOBOW JBUIaTEllb,
AJIIEMEHTAPHBII 3JEKTPUUECKUNA 3apsl, HIEKTPUUECKOE I10JI€, TPOBOJIHUKHU
U IUBJIEKTPUKH, TIOCTOSIHHBINA 3JEKTPUYECKUI TOK, MArHUTHOE I10JIE;

pasnuyarh sABIEHUSA (TEIJIOBOE pacIIMPEHHE W C)KaTue, TeIUlolepeaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHME, KalWUIIPHBIE SBICHUS, UCIApEHHUE,

KOHJCHCAIMs, IUIABJIEHUE, KpHUCTAUIM3aluus (OTBEpAEBaHUE), KHUIICHUE,
TeIIonepeaayda (TermIonpOBOHOCT, KOHBEKIUS, U3JIy4YEHHE),
ANEKTpU3aLUs TeJl, B3aUMOJEUCTBUE 3apsAJ0B, JEUCTBUS AJIEKTPUUECKOIO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aWMOJCHCTBUE MarHUTOB, JIECHCTBUE
MarHUTHOI'O IOJI HA IPOBOJHUK C TOKOM, JIEKTPOMAarHUTHas MHIYKLIIHS)
0 ONHCAHUID HX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;



pacno3HaBaTh MPOSBICHUE H3YYEHHBIX (U3HUECKUX SBICHUU B

OKpYXaIollleM MHpE, B TOM 4YHUCIE (PU3NYECKHE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE M KANMWUISIPHBbIE SBJICHUS B MPUPOJE,
KpUCTallIbl B mpupoje, uznydeHue CoJiHLIA, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, SJIEKTPUUECKHUE
ABJICHUS B aTMoOcC(epe, ANEKTPUUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
noJie 3eMJiu, Apeid MmoyrocoB, posib MArHUTHOTO TOJIS JIJ1S )KU3HU Ha 3eMIie,
NOJIIPHOE CHUSHHUE, TPU HTOM MEPEBOAMTH MPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIACNATH CYUIECTBEHHbIE CBOMCTBA (NMPU3HAKH) (PU3MUYECKHUX
SIBJICHU;
ONKCHIBATh U3YUYCHHBIE CBOMCTBA TN U (PU3UUECKHUE SIBICHUS, UCTIONb3YS
(du3nueckre BEJIMYUHBI (TeMIEpaTypa, BHYTPEHHSS SHEPrusi, KOJIMYECTBO
TEIUIOThI, yJedbHas TEIJIOEMKOCTh BEIIECTBA, YJAEJNbHAas TEIUIoTa
IUTABJICHUS, yJeJbHAs TEIUIOTa NapooOpa3oBaHMs, yAeNbHAs TEIioTa
CropaHusi TOIUIMBA, KOA(D@PUIMEHT TO0JIE3HOTO JEUCTBUS TEIUIOBOM
MAaIIHbI, OTHOCUTEbHAS BIKHOCTh BO3/yXa, dJIEKTPUUECKUN 3apsi, CUiia
TOKa, DJEKTPUYECKOE HANpsOKEHHWe, COMPOTHBJICHUE MPOBOIAHHKA,
yJIeTbHOE COMPOTHUBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTH SJEKTPUUECKOTO
TOKa), IpU ONHUCAHUU TPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICH
UCTOJIb3yEMbIX BEIMUUH, 0003HAYEHUs U €IUHUIIBI (PU3NUECKUX BEJINYHH,
HaXoAuTh (OPMYJIbI, CBSI3BIBAIOLINE JaHHYI (U3NYECKYIO0 BEIMUYUHY C
APYTUMHU BEJIMYMHAMH, CTPOUTh TIpaUKu H3YUYEHHBIX 3aBUCHUMOCTEM
(pu3nYEeCKUX BEIUYNH;

XapaKTepHu30BaTh CBONCTBA TeJl, (PU3MUECKUE SIBJICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHMSI MOJIEKYJISIPHO--KHHETHYECKOH TEOpUU
CTPOEHUS BEIECTBA, NMPUHLUII CYNEPHO3ULUN NOJEH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHMs 3apsAna, 3akoH Oma I y4acTKa LEeNH, 3aKOH
Jxoyns—JleHna, 3aKk0oH COXpaHEHHsI SHEPTHH, IIPU 3TOM JaBaTh CJIOBECHYIO
(opMyIUPOBKY 3aKOHA U 3aIIUCHIBATh €T0 MATEMAaTUUYECKOE BbIPaKEHHE;

OOBSCHATh (PU3UYECKHE MPOILIECCHl M CBOMCTBA TeJd, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBISABIATH
NPUYHMHHO-CIICJICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1—2 JOrHUecKux
mraroB ¢ omopod Ha 1-2 W3y4eHHBIX CBOWCTBA (U3MUYECKUX SIBICHUH,
($u3nYeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3a1addl B 2—3 JCHCTBHS, HCIONb3Ys 3aKOHBI H
dopmynbl, cBs3bIBarONIMe (DU3MUECKHE BEJIMUYMHBI: HAa OCHOBE aHAJIM3a
yCIIOBUS 3aJlayd 3aIllMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX U1 pelIeHus 3aJadd, BbIOMpATh 3aKOHBI M (OPMYIIBI,



HEOOXoIUMbIE JUIsl €€ pelleHUs, MPOBOAUTh PACUETHl M CpPaBHUBATh
MOJIYYeHHOE 3HaUY€HUE (PU3NYECKOIN BETUUMHBI C U3BECTHBIMU JaHHBIMU;

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOLIU
(u3HUECKUX METOAOB, HCIOJIb3Yysl ONUCAHUE HCCIENOBAaHUSA, BBIICIAThH
OpoBepsieMOe MPENAINOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh MOpsIKa
IPOBEJICHUS UCCIIE0BAHMUS, 1€TATh BBIBOJIbI;

OPOBOAUTH OIBITHl MO HAOMIOJEHUIO (PU3NYECKUX SBICHUU WIU

(u3HUECKUX CBOWCTB TeJl (KanWUISPHbIE SBICHMS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEmMa, TeMrepaTypbl, CKOPOCTH MPOILEcca OCThIBAHUS U
HarpeBaHusl NpPU MU3TYYEHUH OT LBETa HU3Jydarollen (moriouaruiei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUsI BOJbI OT TEMIMEPATypbl >KUIKOCTU U
wionaan e€ TOBEPXHOCTH, OJJIEKTpHU3allUs Tel U B3auMOJecTBUE
ANEKTPUUECKUX  3apsiioB, B3aUMOJCHCTBHE TOCTOSHHBIX MAarHUTOB,
BU3yaJu3allksi MarHUTHBIX TIOJIEH TMOCTOSIHHBIX MAarHUTOB, JACHCTBUS
MAarHUTHOT'O TOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOICTBa DJIEKTPOJABUTATENS TOCTOSHHOTO TOKa): (opmMylnupoBaTh
IpOBEpsiEMbIE MPEATON0KEHUs, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyAOBaHUs, ONIMCHIBATH XOJI ONbITA U (POPMYJIHPOBATH BHIBOBL;
BBIIIOJIHSTH NPSIMbIE U3MEPEHUSI TEMIIEPATYPBI, OTHOCUTEIBLHOMN BIAXKHOCTH
BO3/lyXa, CHJIbl TOKA, HANPSHKEHUS C MCIOJIB30BAHHEM aHAJIOTOBBIX
npuOOpoB M JATYMKOB (PU3WYECKUX BEIMYUH, CPABHUBATH PE3YJIHTATHI
U3MEpEeHUH ¢ yu€ToM 3aaHHON a0COJIFOTHON MOTPEITHOCTH;
IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJAHONU (PU3NUECKON BEIIMYUHBI OT
OpPYyrol ¢ UCHOJb30BAaHUEM MPSMBIX HM3MEpPEHHM  (3aBUCHUMOCTH
CONPOTUBIICHUS] TPOBOJHUKA OT €ro JIMHBI, IUIOMIAAH TONEPEYHOrO
CEUYEHUS U YAEIBHOTO CONMPOTUBIIEHUS BEIIECTBA POBOJHUKA, CUJIBI TOKA,
UAYLIETO Yepe3 IMPOBOJAHUK, OT HANpPSXKEHUS HA  MPOBOJHUKE,
UCCIIEIOBAaHNE TIOCIEAOBATEIIBHOIO M  IMAPAUIEIBHOTO  COEJUHEHUM
IPOBOJIHUKOB): IUIAHUPOBAaTh HCCJIEJOBaHHE, COOMpaThb YCTaHOBKY U
BBITIOJIHATh W3MEPEHHs, Cleays NpeAJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yabTaThl MOJYUYEHHOM 3aBUCUMOCTHU B BUJE TaOnuIl U TpaduKoOB, 1e1aTh
BBIBOJIBI 110 PE3YJITATAM MCCIIEOBAHUS;

IPOBOJIUTh KOCBEHHbIE H3MEpEeHHsA (PU3UUECKUX BeIMYUH (yAelbHas
TEIUIOEMKOCTh ~ BEILECTBA, COMNPOTUBJIEHUE TNPOBOJHMKA, paboTra U
MOILIHOCTh 3JEKTPUYECKOTO TOKA): IUIAHUPOBATH H3MEpPEHUs, coOupaTh
AKCIIEPUMEHTAIBHY0 YCTaHOBKY, CJENysl NPEIJI0KEHHON MHCTPYKLHH, U
BBIYHCIISATh 3HAYEHNE BEJTUYNHBL;
coOJIr01aTh MpaBuiia TEXHUKU 0€30MaCHOCTU MpU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;



XapaKTepHU30BaTh MPHUHIMIBI JCUCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMUCAHUSA (B TOM YHCIIE: CUCTEMA
OTOIUIEHMS JOMOB, TUTPOMETP, ApOBasi TypOMHA, aMIIEpPMETP, BOJIBTMETD,
CUETYMK DIIEKTPUYECKOW DHEPrUH, AJIEKTPOOCBETUTEIbHBIE MNPUOOPHI,
HarpeBaTEIbHbIE ANEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKHE
PEIOXPAaHUTENH, JIEKTPOMArHUT, JIEKTPOABUTATEINb TOCTOSIHHOTO TOKA),
UCTIOJNB3Yysl 3HAHUA O CBOMCTBAX (M3MYECKUX SIBICHUN U HEOOXOIUMBIC
¢uznueckre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA U HM3MEPUTENIbHbIC
IpUOOPHI IO CXEMaM M CXeMaTHYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETp, TUTPOMETP, [BUTATENh BHYTPEHHETO CropaHUs,
ANEKTPOCKOI, PEOCTaT), COCTaBIATH CXEMbI JJIEKTPUUECKHX Ierneil ¢
NOCJIEIOBATENIbHBIM U MapauIeNIbHbIM COEMHEHUEM 3JIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX IIeTICH;

NPUBOANTH TPUMEPH (HAXOAWTH HWHPOPMAIMIO O TMpHUMEpax)
NPaKTUYECKOTO WCIOIB30BaHUS (M3MYECKUX 3HAHWW B IOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHurs: 0€30MacHOCTH MU O0pallleHuH ¢ MpubopaMu U
TEXHUUYECKUMU YCTPOMCTBAMU, COXPAHEHHUSI 3/JOPOBbS U COOJIIOJICHUSI HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPY’KaIOLIEH Cpefe;

OCYILECTBIIAITh MOMCK HMH(OpManUMU (U3NYECKOTO COJAEPIKAHUS B
WNHTepHeTe, Ha OCHOBE HMEIOLIUXCA 3HAHUW M NyTEM CpaBHEHUS
JIOTIOJIHUTENIBHBIX HCTOUYHUKOB BBIIEIATh HH(POPMALINIO, KOTOpas SBISETCS
IPOTUBOPEUYUBOM MIIM MOXKET OBITH HEIOCTOBEPHOM;

UCMOJIb30BaTh MPU BHIIOJHEHUH YYEOHBIX 3aJaHUN Hay4YHO--TIONYJISPHYIO
auTeparypy GU3NUYECKOro COAepkKaHUsl, CIIPaBOYHbIE MaTEPUAJIbl, PECYPCHI
cetu MHTepHeTr, BiajeTb NpuUEMaMM KOHCHEKTUPOBAaHUS  TEKCTa,
npeoOpazoBanus HHGOPMAITUU 13 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M KpaTKHUE YCTHBIE COOOIIEHMUS,
0600mas wuHpOPMAIMI0O W3 HECKOJIBKMX HWCTOYHUKOB (PHU3HUUECKOTO
coJiepKaHusl, B TOM YHCIIe MyOIMYHO NPECTABIATH PE3yIbTaThl IPOEKTHOM
WIN HCCIIEA0BATENbCKON AESTENbHOCTH, IPU 3TOM IPaMOTHO UCIOJIb30BaTh
W3YYCHHBI TOHATHUHHBIA ammapaT Kypca (U3UKHA, COMPOBOXKIATH
BBICTYIICHUE TIPE3CHTAIUEH;

OpY BBHIMOJIHEHWU Y4YEOHBIX MPOEKTOB M MCCIENOBAaHUM (PU3NUYECKHX
IPOLIECCOB PACIPEEHATh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJ]a4aMH, CJIECIUTh 32 BBINOJHEHUEM IUIaHa JCHCTBHUHA U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JesITeNbHOCTD TPYIIIBI, BEICTPAaUBATh KOMMYHHUKATHBHOE B3aHMOJICICTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peniaTb KOH(OIUKTHI.



K koHiry o0ydenus B 9 kij1acce mpeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE

JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh TMOHATHS: CUCTEMa OTCuU€Ta, MaTepualbHas TOYKa,
TPaeKTOPHUs, OTHOCUTEIHHOCTh MEXAaHUYECKOTO NBIXKEHUS, AchopMaius
(ympyrasi, IjacThyeckasi), TpEHUEe, IEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPErPY3KH, LIEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEINO,
LEHTpP TSXKECTU TBEPIOTrO Tejia, paBHOBECHUE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HUH(PA3BYK U YIBTPa3BYK, SJIEKTPOMAarHUTHBIC BOJIHBI, IIKajIa
AJICKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAJIbHO30PKOCTD,
CIIEKTPBI UCITYCKaHUs U MOTJIONICHUS, anb(pa-, OeTa- U raMMa-u3J1ydeHuUs,
U30TOIIBI, sIACPHAs YHEPTETHUKA;

pasznuuath SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKCHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBI)KEHHUE, CBOOOJHOE
najieHue TeJl, pABHOMEPHOE JABHKEHUE 0 OKPY>KHOCTH, B3aMMOJICHUCTBUE
TeJ, PEaKTUBHOE JBWXKEHHUE, KOJeOaTeIbHOE JBIKCHHUE (3aTyXarollue |
BBIHY)KJICHHBIC KOJIeOaHWs), pE30HAHC, BOJTHOBOE JABMIKEHUE, OTPAXKEHUE
3ByKa, MNPSIMOJIMHEHHOE PpaclpOoCTpaHEHHUE, OTPAKECHUE M TPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3sioKeHHe OeJIoro cBeTa B
CIIEKTP M CJIOKEHUE CIEKTPaJIbHBIX IIBETOB, MJUCIIEPCUA  CBETA,
€CTECTBEHHAs! PaJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHENYATOrO CIEKTpa
U3JIYy4YEHUS) 110 OMKUCAHUIO UX XapAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBIEHUE W3YYEHHBIX (U3HUYECKUX SBICHUN B

OKpyXatomeM Mupe (B ToM uucie (U3HUYECKHE SBICHUS B MPUPOIE:
IPWINBBI U OTJIUBBI, ABMXKEHUE T1aHET COIIHEUYHON CUCTEMBI, PEaKTUBHOE
IBWKEHHE JKUBBIX OpPraHU3MOB, BOCHPHUITHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJHBL, I[yHAMH, 07XO, LIBETa Te,
ONTUYECKHE SBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTpaUONIETOBOTO W  PEHTTEHOBCKOTO HW3JIYYCHHH, €CTeCTBEHHBIN
pPaaMOaKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PATUOAKTUBHOE H3TyUCHUE
OPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE pPAJUOAKTUBHBIX W3JIYUYECHHH Ha
OpraHu3M YeJIOBEKa), MPH STOM IMEPEBOJUTHh MPAKTUYECKYIO 3a7adyy B
yueOHYyI0, BBICNATH CYIIECTBEHHBIE CBOWCTBA (TpHU3HAKH) (PU3NUECKHUX
SIBJICHUIM;
OTHMCHIBATh U3YYCHHBIC CBOMCTBA TEN M (PU3WYECKUE SBICHUS, UCTIONB3YS
¢usnueckre BEMWYMHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Teia MpHU
HEPaBHOMEPHOM JBUKEHHH, YCKOPEHHUE, IMEpEMEIlEeHHE, MyTh, YrioBas
CKOPOCTb, CHJIa TpPEHHS, CWJIa YNPYrOoCTH, CUJIa TSHKECTH, YCKOpPEHUE
CBOOOJIHOTO MAaJEHUsA, BEC TeJla, UMITYJIbC Teja, UMIYJIbC CHJIbI,



MeXaHW4yecKkass paboTa M MOIIHOCTh, MOTCHLIMATbHAs SHEPrusi Tena,
MOJHATOTO HaJ TMOBEPXHOCTHIO 3€MIIM, MOTCHIMATIbHAS IHEPIHsl CHKATOU
NPY>KUHBI, KHHETHUECKAask YHEPI U, TIOJTHAs MEXaHUYeCcKasi SHEPTHs, IIEPUOT
¥ YacToTa KojeOaHW#, AJTUHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpOCTh CBETa, IOKa3aTelb NPEJIOMIICHUS Cpenbl), MpPH OMHUCAHUU
NPaBUIBHO TPAKTOBAaTh (U3MUYECKUNW CMBICT HCIOJIB3YEMBIX BEIHYUH,
0003HaueHusT W EeAUHUIBI (HU3UUYECKUX BEJIMYUH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIONINE JaHHYIO (PU3NYECKYIO BEIMUMHY C JPYTMMHU BEIMYHMHAMU,
CTPOHTH IpadUKH U3yUYECHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEIUUNH;

XapaKTepHU30BaTh CBOMCTBA Tell, (U3MUECKUE SIBICHHUS M TPOIIECCHI,
UCTIONB3YsI 3aKOH COXpPaHEHHUS DHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHHUS,
NPUHIUT  CYMEPHO3UIMH CHJI, TPUHIUI OTHOCHUTENbHOCTH [ ammes,
3akOoHbl HbIOTOHA, 3aKOH COXpAaHEHHUs HMITYJIbCa, 3aKOHBI OTPAKEHUS U
NPEJIOMJICHHSI CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MAaCCOBOTO YHCE
NpU SACPHBIX PEAKIHSX, MPU ITOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aMUCHIBATh €T0 MAaTEeMAaTHIECKOE BBIPAKEHHE,

OOBSICHATh (PU3UYECKHE MPOIECCHl M CBOWMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CHTYaIlMi MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH
PUYUHHO--CJIEICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKHUX
IaroB ¢ Omnopod Ha 2—3 W3Y4YEHHBIX CBOWCTBA (U3UYECKUX SIBICHUH,
($u3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;
pemaTh pacuéTHbIC 3a/1a4u (ONMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHHUI ),
UCIIOJIb3YA 3aKOHBI U (POPMYIIBI, CBSA3BIBAIONTUE (DU3UUECKUE BEJIMUMHBI: Ha
OCHOBE aHaJIM3a YCIIOBUA 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBHE, BBISBISATH
HEJIOCTAIONIEe WM U30BITOYHBIC JaHHBIC, BEHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOMMBIE NIl  PEIIeHUs, TMPOBOJUTH PACUETHI U  OICHUBATH
PEATMCTUYHOCTH TOTYYEHHOTO 3HAYCHUS (PU3NYECKON BETUUUHBL;

pacrno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO PEUIUTh MPU MOMOILU
(¢u3nYecCKuX METOJIOB, HCIIONb3Yysd OMHCAHHE HCCIIECIOBaHUsS, BBIICIATH
OpoBEpsieMOe  TMPEANOIOKEHUE, OICHUBATh MPABMWIBHOCTh IOPSJIKA
NpOBEACHUS  HCCIEAOBaHUS, JelaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOJIOIEHUI U OIBITOB,;

OPOBOJIUTh OMNBITHI IO HAOMIOACHUIO (PU3MYECKHX SBICHUM WIH
¢u3nueckux CBOWCTB Ten (M3ydeHHe BTOpPOTO 3akoHa HerloToHa, 3akoHa
COXpaHEHHUsl SHEPTUH, 3aBUCHUMOCTh MEpHoJa KoyeOaHUil MPYKUHHOTO
MasiTHUKa OT Macchl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATY Il MaJbIX KOJIeOaHUH, MPSIMOIMHEHHOE PACTIPOCTPAHEHUE CBETA,
pa3ioxeHne Oenoro cBeTra B CIIEKTp, U3yUEHHE CBOMCTB M300paKCHUS B
TUIOCKOM 3€pKajie U CBOMCTB M300pa)keHUsI peaMeTa B coOuparomei



nuH3e, HAOMIOJCHHE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB HU3IyUYCHUS):
CaMOCTOATEILHO  COOMpaTh YCTaHOBKY U3 HM30BITOYHOrO Habopa
000pyTI0OBaHUS, OMMCHIBATH XO/JI OMBITA U €r0 Pe3yabTaThl, POPMYIUPOBATH
BBIBOJIBL;

IPOBOJIUTH TPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX M3MEPEHUH, OMpeaeIIss
CpelHee 3HauyeHue u3MepseMoill BeluuyuHbl (POKYCHOE paccTOsHUuE
coOuparomel JIMH3bl), OOOCHOBBIBaTH BBIOOpP croco0a U3MepeHus
(U3MepuUTENbHOT0 TPUbOpa);

NPOBOJIUTh HWCCIICIOBAHUE 3aBUCUMOCTEH (PU3MUECKHX BEJIHMYHUH C
MCTIOJIH30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPH
PaBHOYCKOPEHHOM JIBIDKGHMHM 0O€3 HadalbHOHW CKOPOCTH, TIepuoja
KOJIeOAaHMI MaTeMaTHYeCKOr0 MAasTHUKA OT AJUHBI HUTH, 3aBHCHUMOCTH
yriia OTpaXE€HUsl CBeTa OT yria MaJCHUS U yria MPEIOMIICHHS OT yriia
NaJieHus): IUIAaHUPOBATh HCCJICIOBAaHUE, CaMOCTOSITEIIEHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl  IMOJYYEHHOW  3aBHCHMOCTH
(GU3NYECKUX BEIMYMH B BHJE TaONHIl W TpadUKOB, NENaTh BBIBOABI IO
pe3yabTaTaM HCCIe0BaHuUS;

NPOBOJIUTh KOCBEHHBIC H3MEpEHUS (PH3NYECKHX BEIWYUH (CpemHss
CKOpPOCTb U YCKOPEHHE TeJla IPU PAaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE
CBOOOJIHOTO MaJeHus, >KECTKOCTb MPYKUHBI, KOIPPUIMEHT TpEeHHUs
CKOJIBKEHUS, MeXaHHuYecKass paboTa M MOIIHOCTb, YacTOTa W MEPUOJ]
KOJIEOaHMM MaTeMaTH4eCKOro M NPY)KMHHOI'O MAasTHUKOB, ONTHYECKAs
cwia coOuparoleldl JUH3bl, paJdOaKTUBHBIA (OH): IUIAHUPOBATH
U3MEpEHUs, COOMpaTh OSKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs, CleAysl MPEeNOoKEHHOW WHCTPYKLHHU, BBIYUCIATH 3HAYEHHE
BEJIMYUHBI U aHAIU3UPOBATh MOJYUYEHHBIE PE3yJIbTAThl C YUETOM 3aJaHHON
MIOrPEMTHOCTH U3MEPEHUM;
coOroaTh paBuiia TEXHUKHU 0€30MacCHOCTH TP paboTe C 1abopaTopHBIM
00opyT0BaHUEM;

pa3iauyaTh OCHOBHBIE NPU3HAKU H3YYECHHBIX (U3NYECKUX MOJIENeH:
MaTepuanbHas TOYKa, aOCONIOTHO TBEPAOE TEJO, TOUYECYHBIH HCTOUYHUK
CBETa, JIy4, TOHKAsl JINH3a, IJITaHeTapHasi MOJIEJIb aTOMa, HYKJIOHHAs! MOJIETb
aTOMHOTO sI/1pa;

XapaKTepU30BaTh MPHUHIMIBI JEUCTBUS H3YYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOHWCTB C ONOPOM Ha HX OMNHMCaHUSA (B TOM YHCIE:
CHHUIOMETP, NaTYUKH TOJIOKEHHUS, PACCTOSHHUA U YCKOPEHHUs, pakera,
9XOJIOT, OYKH, MepHcKom, (oToanmapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO3UMETpP, kKamepa BuibcoHa), nCronbp3yst 3HaHUS O



CBOMCTBaX (PU3MYECKHX SBJIEHUA U  HEoOXoaumble (U3HUYECKUE
3aKOHOMEPHOCTH;

MCIIONIb30BaTh CXEMbI U CXEMaTHYHbIC PUCYHKH M3YUYEHHBIX TEXHHYECKHUX
YCTPONCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPHU
peIIeHnH y4eOHO--TIPAaKTUYECKUX 3a/ad, ONTHUYECKHE CXEeMBbl s
[OCTPOEHUS U300paKEHUH B IUIOCKOM 3€pKaJle U COOMPAIOLIEH JINH3E;

NPUBOANTH TPUMEPH (HAXOAWTH HMHPOPMAIMIO O MpHUMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH P O0pallleHuH ¢ npubopaMu U
TEXHUYECKUMU YCTPONCTBAMH, COXPAHECHHS 3/I0POBbSI U COOIIIO/ICHUSI HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPYKaIOLEN CpeLe;

OCYILECTBIISITh TOWCK HH(pOpMamuu (U3HUECKOTO COACPKAHHS B
WuTepnere, caMoCTOSTENIbHO (HOPMYIUPYS MOUCKOBBIN 3aMpOC, HAXOAUTh
NyTH ONpeNeNeHUs] TOCTOBEPHOCTH MOJYy4YeHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOTHATEIbHBIX HICTOYHUKOB;

UCTIOJIh30BaTh MPY BBITIOJTHEHUH YYEOHBIX 3aJaHUN HAYIHO--TIONYJISPHY IO
auTepaTypy GU3HUECKOro COAep:KaHus, CIIPABOYHbIE MAaTEPHAIIbI, PECYPChI
cetm MHTepHeT, BIajeTh NpUEMaMH KOHCIEKTHPOBAaHUS TEKCTa,
npeobpazoBaHus HHPOPMALMHN U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYI0;

CO3/1aBaTh COOCTBEHHbIE NMUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
UHpOpMAIMM U3 HECKOJIBKUX HCTOYHHKOB (DU3MUECKOTO COJEPIKAHMUA,
MyOJINYHO NMPEACTABIATh PE3YJIbTAaThl MPOEKTHONW WM HUCCIIEI0BATENbCKON
NESTeNbHOCTH, IpPU 3TOM TPAaMOTHO  HCIOJb30BaTh  M3YYEHHBIH
HNOHATUMHBIA amnmapar HM3y4aemoro pasjena (QU3UKH U CONPOBOXKAATH
BBICTYIUIEHUE IMIpe3eHTale ¢ y4yéToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB Cnncok MTOroBbIX Cnoco6
Ipakr DJIeKTPOHHbBIE IUIAHUPYEMbIX OLIEHKH
No Kontpo HYECKH (undposrbie) pe3yJabTaToB C HTOIrOBBIX
HaunmeHnoBaHue pa3aesioB u
n/n Bcero JbHBIE e o0pa3oBaTe/ibHbI | YKa3aHHEM 3TaNoB HX MJIAHUPYeM
TeM NMPOrpaMmbl
padoThI padot e pecypchbl ¢popmupoBanus BIX
bl pe3yJIbTaToB
Paznen 1. ®u3uka u eé poJsib B NO3HAHUU OKPY:KAIOLIEro MUpa
bu6mmoreka [IOK | Hcnonssosats nonsus: VcrHblifonpoc;
11 ®dusurka - HayKa o IPUPOe 2 https://m.edso0.ru/7 | dbushueckne n xummuueckue pelenue
416194 SIBJIEHHs1, HAOIIOICHHE, PacHeTHBIX U
JKCIIEPUMEHT, MOJEIIb, Ka4CCTBCHHBIX
3aj1ad,
BH6HHOTeKa HOK TUIoTe3a, CAMHUIbI sza[.KTI/I‘IeCKaﬂ
1.2 DusryecKre BEITUYMHBI 2 1 https://m.eds00.ru/7 | pusuueckux Beamans; paGora
416194 pacro3HaBarth MPOSIBIIEHAE
Bubimoreka [[OK | HM3Y4eHHEIX (uznueckux
EctrecTBeHHOHAYYHBIH METO i
1.3 v 2 1 https://m.edsoo.ru/7 | PP OK(;y)Ka}OmeM MHpe,
IIO3HAHUA f416194 B TOM YHCJIC (DU3HUYCCKUC
—— SIBJIICHUS B TIPUPOZE: IPUMEPHI
JABWIKCHUA C PA3IMIHBIMA
CKOPOCTSIMH B KMBOH U
HEXHUBOW MIPUPOJIE, TPOBOIUTH
WToro 1o paseny 6 OITBITHI IO HAOTIOEHUTIO

Pa3nen 2. [lepBoHayasibHbIe CBeJeHHS O CTPOEHNH BelllecTBa

(M3HYIECKHX SIBJICHHUH I
(hpM3UIECKUX CBOWMCTB TEN:
(hopMyImpoBaTh IPOBEpSIEMbIE
TPEITOTIOKEHUSL.
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bubmmoteka [IOK
2.1 CrpoeHue BemiecTBa 1 https://m.edsoo.ru/7
416194
JIB>xenue u bubnuoteka [JOK
2.2 B3aMMO/ICCTBHE YaCTHI] 2 https://m.edsoo.ru/7
BEIIleCTBA 1416194
bu6mmoreka [[OK
ArperaTHbI€ COCTOSHUS
2.3 2 https://m.edsoo.ru/7
petectsa 416194
Hroro mo pazgeny 5)

Pasznen 3. /IBuskeHHe M B3aUMOAEHCTBHE TeJl

Hcrnons30BaTh MOHATHS: aTOM,
MOJIEKYIIa, arperaTHeIe
COCTOSIHHS BelllecTBa (TBEPIOE,
JKUJIKOE, Ta3000pa3Hoe,
paznuyath sBiieHns (audpdysus,
TEIUIOBOE JBIDKEHUE YaCTHII
BEIIECTBA, TPOBOJIUTH OIBITHI
0 HaOJIO/ICHHIO (PU3UYECKUX
SIBJICHUH WK (PU3NYSCKUX
CBOMCTB TexN: GopMyaHpOBaTH
HPOBEPSIEMBIE TIPEIOIOKECHHS,
coOupaTth YCTaHOBKY M3
HPeTIOKEHHOT0 000PYIOBaHHS,
3aIllMChIBAaTh XO/[ OIIbITa U
(hopMyIHpOBaTH BHIBOJIBI;

bu6moreka IIOK Mcnons3opars nonstus:

3.1 MexaHnuecKoe IBUKEHUE 3 https://m.edsoo.ru/7
1416194
bu6mmoreka [IOK

3.2 Wuepnus, macca, IIIOTHOCTb 4 https://m.edsoo.ru/7
416194
bubmuoreka [JOK

3.3 Cuna. Bunpl cuin 14 https://m.edsoo.ru/7
416194

Hroro no paszneny 21

MEXaHUYECKOE IBIKCHUE
(paBHOMEpHOE, HEPAaBHOMEPHOE,
MPSIMOITMHEMHOE), TPACKTOPHS;
pa3nryaTth SBICHUSA
paBHOMEpPHOE IBIKCHHE,
HEpaBHOMEPHOE JIBIKEHHE,
WHEPIHSI; UCTIOIb30BaTh
MOHATHS: PaBHOJCHCTBYIOMIAS
cuna, nepopmanus (ynpyras,
IJIACTHYECKas ), HEBECOMOCTb,
COOOIIAOIITIECS COCYIBL;
pacIio3HaBaTh MPOSBIICHIE
W3Y4eHHBIX (PU3NIECKUX
SIBIICHUN B OKPY>KAIOIIEM MHpE, B
TOM YHCIe PU3UUECKUE SIBICHUS
B MIPUPOJE: TIPUMEPHI TBIKECHUS
C pa3IUYHBIMU CKOPOCTSMH B
JKMBOI 1 HEXXKMBOU MIPHUPOJIE,
IIECTBUE CUITBI TPCHHUS B

YcrHelionpoc;
pelieHue
pacyeTHbIX U
Ka4eCTBEHHBIX
3azad,
MpaKTHYeCKast
pabora

VYerHbliionpoc;
Pemenue
pacyeTHbIX U
Ka4eCTBEHHBIX
3ajad,
MpaKTHYECKast
pabora
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Pa3nen 4. laBiieHne TBEPABIX TeJl, ;KHAKOCTEl U ra3on

Hasnenue. [lepegaua
4.1 JABJICHUS TBEPIILIMU TEIAMH, 3

KUIKOCTAMHU U Ira3aMu

4.2 JlaBIIeHHE KUJKOCTH 5

4.3 ATtMocdepHoe naBieHUE 6

JlericTBUE )KUIKOCTH U ra3a

4.4 N 7
Ha MOrPYKEHHOE B HUX TEJIO

Hroro no pazaeny 21

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

1416194

bu6mmoreka [JOK
https://m.edsoo.ru/7
416194
bubmuoreka [JOK
https://m.edsoo.ru/7
416194

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

1416194

MIPUPOJIC U TEXHUKE; ONHACHIBATH
M3y4YE€HHBIE CBOMCTBA TEN U
(hu3MYeCKHe SBICHUS, UCTIONB3Ys
(hU3MYECKHEe BETUMINHBL,
pemath pacuéTHble 3a/1a4u B 1—
2 nercTBUS, UCTIONB3Ys 3aKOHBI
1 QOPMYJIBI, CBSI3BIBAIOIIUEC
(hu3HYeCKre BETUYMHBL,
pemath pacuéTHble 3a/1a4u B 1—
2 NercTBUSA, UCTIONB3Ys 3aKOHBI
1 QOPMYJIBI, CBSI3BIBAIOIIHEC
(hu3nuecKkue BETNYHHBI;
HCIIOJIb30BATh MPH BBHITOTHCHUH
y4eOHBIX 3aJJaHUi HAy4YHO--
MOMYJISIPHYIO JTUTEPATYPY
(hU3UIECKOrO COMEepPIKaHus,
CIpaBOYHBIC MAaTEPUAIIBI,
pecypcsl cetu IHTEpHET;

Paznuuats sBIeHMA: iepenada
JTaBJICHUS TBEPIBIMU TEIaMU,

JKUJIKOCTSMU U Ta3aMH,
aTMoc(epHoe IaBJICHHE,
IUIaBaHME TEJl; YCTaHABIMBATh
BIIMSIHHAE aTMOC(EpPHOT O
JIABJICHUS Ha JKUBOI OpPTraHM3M,
IUTaBaHUE PHIO, TIPU 3TOM
MIEPEBOINTD IPAKTHIECKYIO
3aady B y4eOHYI0, BBIIETATh
CYLIECTBEHHbIE CBOIICTBA
(mpm3HaAKM) GU3NIECKUX
SIBIICHUM; XapaKTEpU30BaTh
CBOHCTBA Tel, (PU3NICCKUEC
SIBJICHUSI 1 TIPOIIECCHI,
WCTIONB3YS PABHIIA CIIOKEHUS

VYerHbliionpoc;
peleHue
pacyeTHbIX U
Ka4eCTBEHHBIX
3ajad,
MPaKTHYECKast
pabora
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Pa3znen 5. PaGora 1 MOIHOCTDH. DHEpPrus

bubmuoreka [JOK

51 Pabora 1 MOIHOCTH https://m.edsoo.ru/7
1 416194

bubmuoreka [JOK

5.2 IIpocTeie MexaHNU3MBI https://m.edsoo.ru/7
1416194

bu6mmoreka [IOK

5.3 Mexanuueckasi SHEpPTHsl https://m.edsoo.ru/7

1416194

CHJI, 3aKOH COXpaHEHUs
MEXaHUUYECKOH YHepruy;
peniate pacyérHele 3a1a4yu B 1—
2 NeWCTBUS, MCIONB3Ys 3aKOHBI
u  (GOpMynbl, CBS3BIBAOIIHE

(1)PI3I/ILIGCKI/IG BCJIMYMHBI,
IMPpOBOJUTH IpsAMbIC n
KOCBCHHBIC HU3MEPCHUA

(bU3HYIECKHUX BETHYHH
MPOBOJIUTH UCCIICIOBAHUE
3aBUCHMOCTH OJTHOM
(hu3nuecKoil BEIMYNHBI OT
JIpYroi ¢ UCIOIb30BaHUEM
HPSIMBIX U3MEPEHUM; peLlIaTh
pacuéTHbIe 3a1aun B 1-2
ﬂeﬁCTBI/IH, HCIIOJIb3Ys 3aKOHBI U
(hopMyIIBI, CBS3BIBAIOIINE
(uznueckre BETMYHHBL;
c03/1aBaTh COOCTBEHHbBIE
KpaTKHe MICbMEHHBIE U YCTHBIE
COO0OIIIEHHS HA OCHOBE 2—3
MCTOYHHKOB HH(POPMaLUH
(hu3UUECKOro COACPIKAHUS;

Pasnmuuats sBneHNMs:
paBHOBECHE TBEPABIX TEIN C
3aKpeIIEHHON OCBIO BpallleHus,
MIPEBPALLEHUS] MEXaHUYECKON
SHEPTHH;

OOBSICHATH (PU3MUECKUE
SIBJICHUSI, TIPOLIECCHI U CBOMCTBA
TeJ, B TOM YHCIIE ¥ B KOHTEKCTE
CUTyalul
MPAaKTUKO-OpUEHTHPOBAHHOI O

VYerHbiiionpoc;
pelieHue
pacyeTHbIX U
Ka4eCTBEHHBIX
3ajad,
MPaKTHYECKast
pabora
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Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

12

3

68

12

XapakTepa: BBISBIISATH
MPUYNHHO--CJIC/ICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE M3
1-2 JOrMYecKHx IIaros;
OITUCHIBATh U3y4EHHBIE
CBOJCTBA TeJ ¥ PU3HIECKHE
SIBJICHUSI, UCTIONB3YS
(hm3nuecKkue BeTNINHBL;

pemats pacy€THble 3aa9u B 1—
2 NeNCTBUS, UCTIONB3YSI 3aKOHBI
1 (opMyIIBI, CBSI3BIBAOIIHE
(hu3nuecKkue BETNYHHBL;
MPOBO/INTH IpsIMbIe U
KOCBEHHBIE U3MEpeHUsI
(HDU3UYECKUX BETUUNH
MIPOBOJUTH UCCIICIOBAHHE
3aBHUCUMOCTH OJTHOH
(hu3nUECKOil BETMYUHBI OT
JIpYroi ¢ UCIIOJIb30BaHUEM
HIPSIMBIX U3MEPEHUH;

pemaTh pacuéTHbIEe 3a1auu B 1—
2 JICUCTBUSI, MCIOJIb3YsI 3aKOHBI
u  (GOpMyIbl, CBS3BIBAOIIHE
(usnueckne BEJTMYHUHEI,
XapaKTepU30BaTh  MPHUHIIHIIEI
JIEHCTBUS M3YIEHHBIX TPUOOPOB
U TEXHUYECKHX YCTPOKCTB;

NPUBOIHUTH IpUMeEpHI
MPAKTUYECKOT0 HMCIOIB30BAHUS
(huzmIecKux 3HAaHUH B

MHOBCEIHEBHOMN JXU3HU,




8 KJIACC

KoauuecTBo yacon Cnmcok UTOrOBBIX Cunoco0
DJIeKTPOHHBIE IVIAHUPYEMBIX Pe3yJbTATOB  OIEHKH
Ne i/nt HanmenoBanue pasie/ios u KonTpo Ipaktn | (undppoBsie) ¢ YKa3aHUEeM ITANoB UX HUTOTOBBIX
TEM IIPOrpaMMbI Bcero JIBHbIE YeCKHue 06pa30BaTeHBHBIe (l)OpMHpOBaHHﬂ MJIAHUpYyeM
padoThI padoThbI pecypcebl BIX
pe3yJIbTaToB
Paznen 1. TenuioBble siBieHUs
C .o Bubmuoteka IIOK Hcnonb30oBaTh MOHATHSA: Macca U Y CTHBIMOMNPOC;
TPOCHUE U CBOMCTBA 7 https://m.edsoo.ru/7f ~ PA3MEPBI MOJeKy, TemioBoe peleHne
11 BEIIECTBA 4181ce JIBHKEHHE aTOMOB U MOJIEKYII, PacHCTHRIX H
—— Ka4eCTBCHHbIX
arperaTHbi€ COCTOAHUA
3aj1au,
BEIIIECTBa, KPHCTAIITIECKHE H HpaKTHYCCKas
amopdHbIe Tenaul, HACBILLEHHBIN U paGora,
HCHACBIIICHHBIN I1ap, BJIAXKHOCTH
HPOEKTHASI
BO3/yXa, TEMIIepaTypa, EATENBHOCTD
BHYTPEHHSS SHEPT U, TEIIIOBOU
ABUT'aT€lIb; pa3jiniaTb ABJICHUA
(TernoBoe pacmupeHue u
CKaTHe, TeIonepe/aya,
BuG OK TEIUIOBOE PAaBHOBECHE,
HOIHOTCKA L[ CMa4YMUBaHUE, KAITUJUISIPHBIC
TennoBsie mpoiecchl 21 1 5 https://m.edsoo.ru/7f

1.2

4181ce

SBJICHHS, UCTIApEHHE,
KOH/ICHCALs, IUIaBJICHHE,
KPUCTAJUTU3ALHS
(oTBepAeBaHKE), KUIIEHHUE,
Teruronepenaya
(TeIIoNpPOBOTHOCTH, KOHBEKIIHS,
U3JTy4CHHE; PACIIO3HABATh
NPOSIBIICHUE M3Yy4EHHBIX
(hM3MIECKUX SIBICHAN B
OKPY’KAIOIIEM MHPE, B TOM YHCIIE
(hu3nueckue sIBICHUS B IPUPOJIE:
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MOBEPXHOCTHOE HATSDKCHHE
KaIWUIAPHBIC SBJICHHS B
TPHUPOJIE, KPUCTAILTBI B TIPUPO/IC,
m3nydenne CorHIa, 3amMep3aHue
BOJIOEMOB, MOPCKHE OpH3HI,
obpa3oBaHue pockl, TyMaHa,
WHEsI, CHEera; OIKCHIBATh
W3yYCHHBIC CBOICTBA TeN
(u3HUecKye ABICHUSI, HCTIOIb3YsI
(u3HYecKre BETHYHHBL;
XapaKTepu30BaTh CBOMCTBA Tell,
(u3nyecKkue SIBICHUS U
TPOIIECCHI, HCTIONB3YsI OCHOBHBIE
TIOJIOKEHUST MOJIEKYJISIPHO-
-KMHETHYECKON TEOPHHU CTPOCHUSI
BEILIECTBA; O0BLACHATH
(huznueckue nporeccs u
CBOICTBA TeJl, B TOM YHCIIC U B
KOHTEKCTE CUTYalHil PaKTHUKO-
-OpHEHTUPOBAHHOT O XapaKTepa;
pemiats pacuéTHble 3aa4u B 2—3
JEHCTBYSA, HCTIONB3YS 3aKOHBI U
(hopMyITBI, CBS3BIBAOIINE
(y3HUecKre BETMYHHBI;
XapaKTepH30BaTh IPHHIIUIIEI
JeHCTBYS M3Y4eHHBIX IPUOOPOB
Y TEXHUYECKUX YCTPOUCTB;
NPUBOJHUTH IPUMEPEI
MPaKTUYECKOTO UCTIONb30BAHUS
(hu3mYecKuX 3HAHUHN B
MHOBCEIHEBHOMN JXU3HU,

Hroro no pazpeny 28

Pazgen 2. DinekTpryeckue U MArHUTHBIE SIBJICHUS




DNEKTPUYECKUE 3apsi/ibl. bubnuoreka [IOK
2.1 3apsHKEHHBIE Tella U UX 7 1 https://m.edsoo.ru/7f
B3alMOJCHCTBHE 4181ce
bubmnoreka LIOK
2.2 ITocTosHHbIH 20 7 https://m.edsoo.ru/7f
AIIEKTPUYCCKHUIA TOK 4181ce
bu6mmoreka [{OK
2.3 MaruuTHEIE IBICHUS 6 1.5 https://m.edsoo.ru/7f
4181ce
DIEeKTPOMATHUTHAS 4 brbmotexa LIOK
24 MHIYKIHS https://m.edsoo.ru/7f
4181ce
Utoro no pazueny 37

Hcmons30Bath ITOHSITHUS:
JJIEMEHTapHBIA  DJIEKTPUYECKUN
3apsij,  DJEKTPUUECKoe  IIoJie,
MPOBOTHUKH W JIUDIICKTPUKH,
MOCTOSTHHBIH AJIEKTPUUECKHUI TOK,
MarHuTHOE  T1OJie;  pasinyath
SIBJIGHUSI:  DJIGKTpU3alus  Tel,
B3aMMoJIelcTBIE 3apsI0B,
JIEHCTBUSL DJIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHHE,
B3aUMOJICHCTBUE MAarHMTOB,
JIEWCTBUE MArHUTHOr'O TIOJIS Ha
MIPOBOJHUK C TOKOM;
pacrno3HaBaTh MIPOsIBIICHUE
M3Y4EHHBIX (DU3NUECKUX SIBJICHUM
B OKpYXKalollleM MHpe, B TOM
YHCJIe INEKTPUUCCKUE SIBIICHHUS B
aTmocdepe, JNEKTPUIECTBO
KHUBBIX OPraHU3MOB, MarHHUTHOE
none 3emiH, JApeid MOoIICoB,
POIIb MArHUTHOTO TIOJIS JUTS SKU3HU
Ha 3emie, MOJSIPHOE CHUSHUE
OINMMCHIBATh HM3YYEHHBIE CBOMCTBA
Ten U (PU3MYECKUE SIBICHHUS,

UCTIONB3Ys ¢buznueckue
BEJIMYHHBI, XapaKTepHu30BaTh
cBoiictBa  Ten,  (usmyeckue

SIBIICHHUS M TIPOIECCHI, UCTIONbB3YH,
MPUHIAI CYTIEPIIO3UIAN TIOJEH
(Ha Ka4ECTBEHHOM YPOBHE), 3aKOH
coXpaHeHHs 3apsima, 3akoH Oma
JUIS  y9acTKa  IeMH,  3aKOH
Jxoyns—Jlenua, 3aKOH
COXpaHCHHs DHHEPTUH; peIIaTh
pacuérHple  3amaud B 2-3

JICHCTBUS, MCIIONB3YsI 3aKOHBI U
hopMyIIHL, CBSI3BIBAIOIINE

YcrHelionpoc;
pelieHue
pacyeTHbIX U
Ka4eCTBEHHBIX
3azad,
MpaKkTHYecKast
pabora,
MIPOEKTHAsI
JIeSITeTbHOCTD
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Pe3epBHOE Bpems

OBIIEE KOJJMYECTBO YACOB
I10 ITIPOTPAMME

68

145

(usnueckne BEJINYMHEI;
MPOBOJIUTH NPSIMBIE U KOCBEHHBIE
n3MepeHns: (GU3NYECKUX BEITHMYHH
TIPOBOJIUTH UCCJIEIOBaHNE
3aBHCHUMOCTH OJTHOH (hn3mueckoit
BEJIMYMHBI OT IPYTOH C
UCIIONIb30BAaHUEM ITPSIMBIX
HU3MEpEHNi;

TPUBOANTH TPUMEPHI (HAXOIUTh
ndopmanmio 0  IpPUMEPaAx)
MPAKTHYECKOr0  HCIIOIb30BaHMSA
(hu3nIecKux 3HAHUM B
MOBCEIHEBHOM J)KU3HU s
obecrieueHns: 6E30MacHOCTH TPU
oOpaiieHnn ¢ mpubopamMu U
TEXHHYECKUMH YCTPONUCTBAMM.




9 KJIACC

KoJsn4vecTBO 4acoB CnucoK HTOroBbIX Cnoco0
MpakTuy DJIeKTPOHHBbIE | IIAHUPYEMBIX OLIEHKH
Ne HaumeHoBaHue pa3jie/ioB KourtpoJb |eckue (undpossbie) pe3yabTaToOB ¢ YKa3aHUEM UTOTrOBbIX
n/n U TeM NMPOrpaMmabl Bcero  Hble padoThI o0pa3oBareJib 3TANMoOB X IUIAHUPpYe
padoThI HbIe pecypchbl popmupoBanus MBbIX
pe3yJabTar
OB
Paznen 1. Mexanuuyeckue siBJeHMsI
Buommorekxa Hcnons30BaTh IIOHATHS: CHCTEMA
Mexanndeckoe OBIKEHUE U 10 11(0)%¢ oTcuéra, MaTepHalbHas TOYKa,
11 CIIOCOOBI €r0 OIKMCAHMS 1 https://m.edsoo.r | Tpaekropws, OTHOCHTEIHHOCTD
MECXAaHHUYCCKOI'0O JABWXXCHUA,
u/7f4lada6 nedopmanys (ynpyras,
bubmnmoreka MIACTHYECKasN), TpeHHe,
. 11(0) LIEHTPOCTPEMUTEIILHOE YCKOPEHHUE,
1.2 B3anmopeticTBue Te 20 1 3 HEBECOMOCTb H IEPerpy3KH, LEHTp
https://m.edsoo.r )
TSKECTH, aOCOIMIOTHO TBEPOE TENO,
u/7t41a4a6 LEHTp TSKECTH TBEPAOro Tena,
PpaBHOBECHUE; pas3invdaTb SABJICHUA
(paBHOMEpPHOE ¥ HEpPaBHOMEPHOE
HpHMOHHHeﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE NPSIMOIMHENHOE
JIBIDKCHHE, CBOOOIHOE NaJCHUE TE,
paBHOMEpPHOE JIBIJKCHHE 10
BH6HHOTeKa OKPY>XHOCTH, BSaPIMO,Z[CfICTBI/IC TCII,
3aKOHBI COXpaHEHUS 10 1 3 LHOK PEaKTHBHOE ABIXKCHHE,
1.3 https://m.edso0.r | xone6arensHoe JBIKCHHE
u/7f41a4ab (3aTyxaronmie ¥ BBIHYXICHHBIE
KonmeOaHus), pPEe30HaHC, pemarhb

pacuérHpie 3aqa4n (OMUPAIOIIHECs
Ha cuUCTeMy U3 2-3 ypaBHEHHIA),
UCTIONB3Ysl 3aKOHBl M (OPMYIIBL,
CBSI3BIBAIOIINE buznueckue
BEITHYHHBI; pacro3HaBaTh
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poOJIEeMBI, KOTOpbIE ~ MOXHO
peUINTh MPH TOMOIIN (PU3NIECKUX
METO/IOB, HCIIONb3Ysl ONMHCAHUE

UCCIIE0BAHMYS, BBIJIETISITH
IpoBepsIeMoe HpeANoIOKEHHE,
OLIEHUBATh MPaBWIBHOCTH MOpSAIKA
MIPOBENICHUS MCCIEOBAHUs, 1€N1aTh

BBIBOJIB, UHTEPIPETUPOBATH
pe3yabTaThl HAOJTIOICHUIA u
OIIBITOB;
Wroro mo pazueny 40
Pa3zjnen 2. Mexanuyeckue KoJieOaAHUS ¥ BOJHBI
bubmmoreka Vcronb3oBath MOHATHSA: | Y CTHBIH
HOK MEXaHHUYECKUE KOJIeOAHUS ¥ BOJIHBI, | OIPOC;
2.1 MexaHnuveckue KojaeOanus 7 httos://m.ed 3BYK, HH(PA3BYK U YIbTPa3ByK, perienne
Ltps://m.edso0.r ANEKTPOMAarHUTHBIC BOJHBI, IKaja | PACUCTHBIX U
u/7fA1adab 3JIEKTPOMArHUTHBIX BOJIH; | Ka4€CTBCHHBIX
pasnMuaTh SBJEHMS:  OTpaxkeHue | SoAa9
3ByKa; XapaKTepU30BaTh CBOlcTRa | PAKTHICCKAA
Ten, (U3MYECKUE  SIBICHUS pabora,
MPOLECChI, UCTIONB3Ys 3aon | POCKTHAA
COXpAaHEHHMA  oHeprum,  3akoH |~ o 1PHOCTR
BCEMHUPHOTO TATOTCHHS, PHHIHII
CYNEPIO3UIUHA  CHJ,  [PHHIHII
BI/I6J‘II/IOTCKa OTHOCHUTCIBPHOCTH raHI/IHeH, 3aKOHBI
MexXaHHYecKHe BOTHEL 1IOK Hrrorona, 3akoH  coxpaHEHUs
2.2 8 MMITyNIbCa; OOBACHATH (PU3HUECKUE

3ByK

https://m.edsoo.r

u/7f41a4ab

IPOLIECChl M CBOKMCTBAa TEN, B TOM
Yyhclne M B KOHTEKCTE CHTYaIui
NPaKTHKO - OPHEHTHPOBAHHOTO
XapakTepa: BBIABISATH HPHYHMHHO--
CIIEICTBEHHBIE  CBS3H, CTPOHTHh
o0BsicHeHHEe u3 2-3 JOTHYECKHX
I1aroB C OMOpOi Ha 2—3 W3y4EHHBIX
CBOICTBAa (DM3HUECKUX SIBICHHH,
(hm3MUECKUX 3aKOHOB MITH



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

3aKOHOMEpPHOCTEH pemars
pacuérHble 3a1audl (OMUPAIOIIUECs
Ha cucreMy U3 2-3 ypaBHEHUN),
UCTIONB3Ys 3aKOHBI ¥ (POPMYIIBL,

CBA3BIBAIOIINC (1)1/131/1‘-1601(1/16
BCJIMYMHBI; pacrno3HaBaTb
HpO6J'IeMI>I, KOTOpPbIC MOXHO

pEeIIUTh IpU MMOMOLIU (bHSH‘IeCKI/IX
MCTOAOB, UCIOJB3Yyd ONUCAHHUC

HCCJICA0BaHus, BBIZICIIATH
IIPpOBEPACMOC MPEAIIOI0KEHHNEC,
OLCHUBATH MPAaBUJIBHOCTH HOPsAAKa
MPOBEACHUA UCCIICAOBaHUsA, OCJIaTh

BBIBOJIBI, UHTEPIPETUPOBATH
pe3yIbTaThI HaOJtoAeHH I u
OIIBITOB;

Hroro no pazneny

Pa3nen 3. DjaekTpoMarHuTHoOe MoJje U

3.1

SHGKTpOMarHI/ITHOC II0JIE U
QJICKTPOMAIrHUTHBIC BOJIHBI

15

AJNIEKTPOMArHUTHBIC BOJIHBI

Bbubnuoreka
HOK
https://m.edsoo.r

u/7f41a4ab

OOBSICHATH (PU3NUECKHE TTPOLIECCHI
U CBOICTBA TeN, B TOM YHCJIE U B
KOHTEKCTE CUTYaluil
HPaKTUKO-OPHEHTUPOBAHHOT O
XapakTepa: BBISBIATH IPUYUHHO--
CIIEICTBEHHBIE CBS3U, CTPOHTD
00BsiCHEHNE N3 2—3 JTIOTHYECKHX
IIaroB C OMOPOH Ha 2—3 N3y4EeHHBIX
CBOMCTBA (PM3MYECKUX SIBICHUH,
(hu3UUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH; NCIIONb30BATh
CXEeMBI ¥ CXeMaTHYHbIe PUCYHKH
W3YYCHHBIX TEXHHYECKUX
YCTPOICTB, U3MEPUTEIBHBIX
NPUOOPOB M TEXHOIOINYECKHX
TPOLIECCOB MPH PEIICHHN Y4eOHO--
MPaKTUYECKUX 3aj1ad; CO31aBaTh

YcrHbiit
0IIpoCc;
perieHue
pPAacCUeTHBIX U
KadeCTBEHHBIX
3ajad,
MPaKTUIeCKas
pabora
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Hroro no pazneny

COOCTBEHHBIE MMCHMEHHBIE U
yCTHBIE COOOIIIEHNSI Ha OCHOBE
nH(popMannK N3 HECKOIBKUX
WCTOYHHKOB (pr3ndecKoro
COJIepIKaHus, MyOITMIHO
MIPEACTaBIIATh Pe3yabTaThl
MIPOEKTHOMN WIN
HCCIIEI0BATEIbCKOMN JeATENbHOCTH,
IIPU ATOM IPaMOTHO HCIONb30BaTh
N3Yy4eHHBII MOHATUIHBIN anmapat

Paznen 4. CBeToBblIe ABJICHUSA

4.1

4.2

4.3

3aKOHBI paclpOCTPAHEHUS

CBCTa

JIMH3EI 1 ONTHYECKHE

PUOOPHI

Paznoxxenue Genoro ceera B
CIIEKTp

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

u/7f41adab

Bbubnnoreka
LHOK
https://m.edsoo.r

u/7f41a4ab

bubnuoreka
HOK
https://m.edsoo.r

u/7f41a4ab

Hcrnonb30BaTh NOHATHS: CBET,
OIM30PYKOCTh M JajbHO30PKOCTH;
pas3nuyaTh SABJICHUS:
HIPSIMOJIMHEHOE
pacrnpocTpaHeHHe, OTpaKeHUE 1
HpesIoMIICHHE CBETA, IIOJIHOE
BHYTpEHHEE OTpa’keHHE CBETa,
pasnoxeHue Oenoro cBera B
CIIEKTP U CIIO)KEHHE CIIEKTPATbHBIX
IIBETOB, JUCIIEPCHS CBETA;
XapaKTepH30BaTh CBOWCTBA T,
(u3HYecKye SBICHHS U IPOLIECCH,
UCIIONB3YS 3aKOHBI OTPAKEHHS 1
NPEJIOMJICHHS CBETa, 3aKOHBI;
OOBSCHATH (PU3MUECKHE ITPOLIECCH
U CBOICTBA TeN, B TOM YHCIIC U B
KOHTEKCTE CUTYaIMi MPaKTHKO -
-OpHEHTUPOBAHHOT O XapakKTepa:
BBISBIISAITD IPHYHHHO--
CIIC/ICTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHUE U3 2—3 JIOTHIECKUX
I1aroB ¢ ONOpoH Ha 2—3

YcTHBIN
ompoc;
pemieHue
pPAacUeTHBIX U
Ka4eCTBEHHBIX
3ajad,
MIpaKTUYecKas
paoora,

MPOEKTHAs
JIEATeIbHOCTh
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U3Y4EHHBIX CBOUCTBA (PU3UUECKUX
ABJIeHUI, PU3MUECKUX 3aKOHOB
WU 3aKOHOMEPHOCTEN. CO3/1aBaTh
COOCTBEHHBIE TICbMEHHBIE U
YCTHBIE COOOIIEHNS Ha OCHOBE
uH(pOpMALUK U3 HECKOIBKUX
HCTOYHHUKOB (PU3UIECKOrO0
COJIepIKaHuUs, MyOTMIHO
HPENCTABIATh PE3yAbTaThI
MIPOEKTHOMN WIn
UCCIIEN0BATENbCKON JeATENIbHOCTH,
IPU 3TOM IPaMOTHO UCTIOIb30BaTh
U3Y4EHHBI MOHATUIHBIN anmnapar

Hroro mo pazgeny 15
Pa3nen 5. KBantoBble iB1eHUA
bubnnoreka Hcnonp30BaTh MOHSTHA: CHEKTPBI | Y CTHBIN
I/ICHYCKaHI/Ie U ITOTJIOIICHHUC HOK HUCIIYCKaHUsA W IOTJIONICHH, anb(ba-, OIpoc;
5.1 4 httos://m.ed Oera- u raMma-usirydeHus, | PCLICHHE
CBETa aTOMOM PS/IM.€USO0.T | y3orompr,  smepnas  omepretuka; | PEICHHE
u/7t4la4ab pasiMuaTh SBICHHS: eCTeCTBeHHas | PaC CTHBIX I
KA4eCTBEHHBIX
bubmmoreka PalHOAKTHBHOCTS, BOSHHKHOBEHHE | .
LIOK JMHEHYATOr0 CIEKTPa H3TyYEHHS) HpaKT,I/I‘I ccKas
5.2 CrpoeHune aTOMHOTO s1pa 6 MO ONMCAHWIO WX XapaKTepHbIX | .
https://m.edsoo.r . paoora,
CBOWCTB W Ha OCHOBE OIIBITOB, HpoeKTHaS
u/7f41a4a6 JIEMOHCTPHPYIOIITHX JTAHHOE
JeATETBHOCTE
(m3uueckoe SIBJICHHE,
XapaKTepu30BaTh CBOWCTBA  Tell,
(m3uUecKye SBICHUS W TIPOIECCHI,
bubnmorexa HCTIONB3Ys COXPAHEHMS 3apSIOBOTO
5.3 SnepHble peakuu 7 [OK ¥ MacCoBOTO YHMCEN MPH SIEPHBIX
https://m.eds00.r | peakumsax, mnpm 5>TOM  JaBaTh
u/7f41a4a6 CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA

W 3aIlIMChIBATh €0 MaTEMAaTHYCCKOC
BBIPA’KCHUC, OOBSICHATE
(1)I/IBI/I‘ICCKI/IC mpouecCol U CBOIiCTBa
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Hroro no pazaeny

Pazgen 6. [loBTOpUTEIbHO-00001aI0IMIT MOYJIb

17

TCII, B TOM YHCJIIC MU B KOHTCKCTC

CUTYyaIui MIPAKTHKO-
-OPMEHTHPOBAaHHOTO  Xapakrepa:
BBISIBIISITH NPUYNHHO--

CIIC/ICTBEHHBIE  CBSI3H,  CTPOHTHh
00BsICHEHUE M3 2—3 JIOTMYECKHX
IIaroB C OMOPOH Ha 2—3 M3Y4EHHBIX
CBOMCTBAa (DM3MYECKUX SIBICHHH,
(uznueckux 3aKOHOB I
3aKOHOMEPHOCTEN; pemarb
pacyérHple 3aia4yd (OmuparoIuecs
Ha cucreMy U3 2-3 ypaBHEHHil),
UCIIONB3Yysl 3aKOHBI M (OPMYIIBI,
CBS3BIBAOIIINE ¢busnveckue
BCIIMYHHBI, HUCIIOJIB30BATh CXEMbI U
CXEMAaTUYIHBIC PUCYHKU U3YYCHHBIX
TEXHUYECKHUX YCTPOMCTB,
U3MEpUTENIBHBIX ~ NPUOOpOB |
TEXHOJIOTMYECKUX IIPOLECCOB IPU
pelieHrr  y4eOHO--IIPaKTHIECKUX
3aJa4y; Cco3JaBaTh COOCTBEHHBIE
NMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE MH(pOpMAIMU W3

HECKOJIBKUX HCTOYHHKOB
(uznueckoro coJIepIKaHusi,
myOIH9HO OPEACTABISITh

Ppe3yNIbTaThI MPOEKTHOH WIH
HCCIIEIOBATENbCKON JeATeTbHOCTH,
IPU 3TOM T'PaMOTHO HCIIOIb30BaTh
M3Yy4YECHHBIN MOHATUIHBIN anmnapar.

[ToBTOpeHue u 06001IIeHIE
6.1 coJiepKaHus Kypca (pu3nku
3a 7-9 kiacc

Bubnnoreka
LHOK




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOT'PAMME

102

27

https://m.edsoo.r

u/7f41a4ab
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

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