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MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs COCTaBJeHAa Ha
OCHOBE NOJOXEHUH W TpeOOBaHMUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3zoBatenbHONW mporpammsbl, mpeacraBieHHbx B PI'OC 00O, a Takke ¢ y4érom
denepanpHOi paboueil mporpammbl BocnuTaHus W KoHIENmuH mNpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Conepxanue nporpamMmbl 1O (U3MKE HANpaBlIeHO Ha (POPMHpPOBAHME ECTECTBEHHO-
HAyYHOM I'pPaMOTHOCTH OOYYarOIIMXCS U OpPraHMU3alMI0 U3y4YeHHs (PU3MKU HA AESITeIbHOCTHOM
ocHoBe. B mporpamme 1o ¢u3MKe YUUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro IpeiMeTa B
peanmzanuu TpeboBanuit ®I'OC OOO K MIaHUPYEMbIM JHUYHOCTHBIM M METalpeIMETHBIM
pesyabTataM OOydYeHHUs, a TaKKe MEXKIPEIMETHbIE CBA3M E€CTECTBEHHOHAYUHBIX Y4EOHBIX
MIPEIMETOB HAa YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs.
[Tporpamma 1o ¢u3MKe yCTaHABIMBAET pacHpeieieHre y4eOHOro marepHalia Mo rojam
o0yuenusi (1Mo Kiaccam), NpeajaraetT TPUMEPHYIO IOCJIEI0BATEILHOCTh H3YUYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUA [PEJAMETHOTO COJEpKaHUS M Y4YETE BO3PACTHBIX
0COOEHHOCTEHN 00yJaroITuXCsl.
[Iporpamma 1o ¢pusuke pazpaboTaHa ¢ LEJIbI0 OKA3aHUS METOINYECKOM MOMOIIU YUUTEIIO
B cO37aHMU pabodell mporpaMMBbl 10 Y4eOHOMY MpPEeIMETY.
®du3uka sABISETCS CUCTEMOOOPa3yIOLUM Il €CTeCTBEHHOHAYYHbIX Y4eOHBIX MPEIMETOB,
MIOCKOJIbKY (pU3MUYECKHE 3aKOHBI JeKaT B OCHOBE IPOLECCOB U SBICHHM, U3y4aeMbIX XMMUEH,
Ouonorueit, actpoHoMuell U (U3NIECKOil reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, TPEAOCTABISET Hauboyiee siCHbIe 00pas3lbl MPUMEHEHHUS HAay4dHOTO MeEToJa
MO3HAHUS, TO €CTh CII0CcO0a MOIyYEeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
Opnna W3 rIaBHBIX 3a/1ad (U3MUECKOr0 0Opa3oBaHUsI B CTPYKType 00IIero oopa3oBaHUs
COCTOMT B (OPMHPOBAHUM €CTECTBEHHOHAYYHOW TpPAMOTHOCTH U HUHTEpeca K Hayke Yy
o0y4aromuxcs.
N3yuenne ¢uzukun Ha 0a30BOM YpOBHE IMPENIOaracT OBJIAJACHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMHI €CTECTBEHHOHAYYHYIO PAMOTHOCTB:!
® HAay4HO OOBSCHSTH SBJICHUS;
® OILICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUSI;
® UHTEpIpPETUPOBAaTh JaHHbIE U HCIOJIb30BaTh HAy4HbIE JOKAa3aTEIbCTBA IS
MOJTy4€HUs BHIBOJIOB.
Ilenu uzyueHus (UMK HA YPOBHE OCHOBHOIO 0O0IEro 0oOpa3oBaHUsl OMpeEIesieHbl B
Konnennuu npenonaBanus ydeOnoro npenmera «Dusuka» B 00pa3oBaTelbHBIX OpraHU3aUAX
Poccuiickoii @enepanuy, peaau3yoOIMX OCHOBHbIE 00I1e00pa3oBaTeIbHbIE IPOrPAMMBI,
yTBep)KAEHHON pemienneM Komernn MunucrepctBa npocsemieHust Poccuiickoit @enepanuu
(mpotokoin ot 3 nexadps 2019 r. Ne [IK4BH).
Hean usyuyeHus pusuku:
* npuoOpeTeHHe HHTepeca M CTpPEeMJICHHs OOydaloUmMXCsl K HAy4YHOMY M3YUCHHUIO
MPUPOIBI, Pa3BUTHE UX WHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABICHMH O HAyYHOM METOJIE TO3HaHUsA U (opMupoBaHHe
HCCJIEIOBATENLCKOIO OTHOIIECHUS K OKPYKAIOUIUM SIBJICHUSM;

* (opMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yueHUsI OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



* (opMupOBaHHE MPEACTABICHUA O POiH (PU3UKU IS Pa3BUTHUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHUIA;
® pa3BUTHE TIPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymeil mpodeccuoHaNTbHOMI
NEeSITeTLHOCTH, CBA3AHHOM ¢ (PM3UKOM, MOJITOTOBKA K JalbHEHIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUH.
Joctmxenne S3TUX Iened mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus 00ECIeUnBAETCS pEeLICHHEM CIEAYIONINX 3a1a4:
* npuoOpeTeHHe 3HaHUIl O JUCKPETHOM CTPOCHHUHU BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
* npuOOpeTeHHEe YMEHHMH ONHChIBAaTb M  OOBACHATH (U3MYECKUE SBICHUA C
MCIOJIb30BaHNEM TIOJyUYEHHBIX 3HAHUM;
® OCBOGHHE METOJIOB pEUIeHMs] MPOCTEHIINX pacu€THBIX 3a/Jad C MCIOIb30BAaHUEM
buznyeckux Mozenei, TBOPUYECKUX U MPAaKTUKOOPUEHTHPOBAHHBIX 33/1a4;
® pa3BUTHE YMEHHM HaOMOIaTh TNPUPOAHBIC SIBICHHWS U BBIINOJIHATH  OIBITHI,
nabopaTtopHble pabOTHl U HKCIEPUMEHTATIbHBIC HCCIEIOBAaHHUS C HCIHOJIb30BAHUEM
MU3MEPUTENbHBIX TPHOOPOB;
® ocBocHUE NpUEMOB paboThl ¢ MHpOpManuell (U3NUIECKOTr0 COAEp)KaHUs, BKIOYas
MHPOPMALIMI0O O COBPEMEHHBIX JOCTIDKCHHAX (HU3UKH, aHAIW3 W KPUTHYECKOE
OlLIEHHMBaHKE UH(POpMALUY;
® 3HAKOMCTBO CcO chepamMu podEeCcCHOHATBEHOMN IeATeTbHOCTH, CBI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHKEHUSIX (PU3HMUECKON HAYKH.
Ha wn3ydenne ¢us3uku (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHMS
oTBOAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HefIeN0), B 8 kiacce — 68 JacoB (2 yaca B
HEZIeIo), B 9 KJ1acce — 102 yaca (3 yaca B HEJIeIo).

[Tpeiaraemslii B mporpamMme 1o (pusuke nepeyeHb Ja00paTOPHBIX padOT U OMBITOB HOCHUT
PEKOMEH/IaTENIbHBIA XapaKkTep, YUWTeNlb JeJaeT BBIOOp IMPOBEICHUS JTa0OpPaTOPHBIX paboT U
OTBITOB C YYETOM MHIUBUIYaJIbHBIX 0COOEHHOCTEN 00yUYarOIINXCsl, CIIUCKA HKCIIEPUMEHTATbHBIX
3aJJaHUH, NIpeIaraeMbIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOT'O 9K3aMEHa 110 (pU3UKeE.



COAEPKXAHUE OBYUYEHUA
7 KJIIACC

Paznen 1. ®u3uka v €€ poJib B IO3HAHUHU OKPY:KAKOIIEr0 MUPA.

®usnka — Hayka o npupoze. fBnenus npupoisl. PU3HUECKUe SBICHUS: MEXaHUYECKHUE,
TEIUIOBbIE, AJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BenuuuHBL M3Mmepenue ¢usnyeckux BenuuuH. DU3HUECKHUE TPUOOPHI.
[TorpemHocTs n3MepeHnit. MexxyHapoaHas cucTeMa eJUHMIL.

Kak ¢usuka u npyrue ectecTBeHHbIe HayKH H3y4daroT Mpupoly. EcTecTBEeHHOHay4yHBIN
METOJ TMO3HaHMA: HaOJI0IeHHe, MOCTAaHOBKA HAY4YHOIO BOIIPOCA, BBIIBUKEHHUE THUIOTES,
HKCIEPUMEHT TI0 TPOBEpPKE THUMOTE3, OOBsACHEeHHE HalmomaemMoro spieHus. OmnucaHue
(bU3NUECKUX SABICHHUI C TIOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, JIEKTPHUCCKUE, MATHUTHBIC, CBETOBBIC SIBJICHHSI.

2. Ousnyeckue NPHOOPHI U MPOLEAYPa MPSAMBIX U3MEPEHHI aHATIOTOBBIM M HU(PPOBBIM

npudopoMm.

Jlabopamopuwvie padbomot u onvimol.

OnpenesneHue eHbl JeNIeHUs IIKaIbl U3MEPUTEIBHOT0 prodopa.
N3mepenue paccTOsSHUN.

N3mepenne 00bEMa KUAKOCTU U TBEPJOTO TENA.

Omnpenenenre pa3smMepoB MalbIX Tel.
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W3mepenue Temmneparypbl MpU NOMOIIM KHJIKOCTHOTO TEpMOMETpa M JaTyuka
TEMIIEPATYPHI.
6. IlpoBeaeHHe HCCICIOBAHUS IO MPOBEPKE THMIOTE3bl: JAIBHOCTh MOJETA IIAPHUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIIe, YeM OOJIbIIe BHICOTA ITyCKa.

Pasznea 2. IlepBoHayajibHble CBEACHUS O CTPOCHUH BELIeCTBA.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJBI, HUX pa3Mepbl. ONBITHL, 10Ka3bIBAIOLIUE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBuxenue yactuil BemiectBa. CBs3b CKOPOCTH JBM)KEHMSI YAcCTHUI[ C TEMIIEpaTypOU.
BbpoyHnoBckoe nmBmwxkenue, nuddysus. BzaumopeicTBHe dYacTHI] BEIIECTBA: MPUTSIKECHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, IKUIAKOCTEH U  TBEPABIX
(kpucTannuyeckux) Ted. B3auMoCBs3b MEXIy CBOMCTBAMM BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

LHemoncmpayuu.

1. HaOnroneHue OpOyHOBCKOTO JIBHIKCHHS.

2. Habmronenue nuddysuu.

3. HaGmronenue sBICHUHN, OOBACHSIONIMXCS MPUTSHKEHHEM WIIH OTTAIKHBAHUEM YACTHI]

BELIECTBA.

Jlabopamopuwvie padbomot u onvimol.

1. Ouenka quaMeTpa aToMa METOIOM PSIIOB (C UCTIOB30BaHUEM (oTOrpadwmii).

2. OrbITH 10 HAOJIIOIEHHIO TEIJIOBOTO PACIITUPEHHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHIT MOJICKYIISIPHOTO MPUTSKCHHS.



Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.

MexaHnueckoe JBUXKCHUC. PaBHOMepHOC H HCPABHOMCPHOC IBUKCHHUC. CKOpOCTB.
Cpe,ZLHSIH CKOPOCTBh NIpHU HEPABHOMCPHOM IBUKCHUMU. Pacuér IMyTH 1 BpCMCHU NBUXKXCHUA.

SIBnenue HUHCPpLUU. 3aKOH HHCPLUU. BSaHMOHGﬁCTBHC TCJI KaK NpHYMHA HU3MCHCHUA
CKOPOCTH JBMXEHHMS Teld. Macca kak mepa MHepTHocTu Tena. [InmoTtHocTs BemiecTBa. CBS3b
IJIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B CAUHUILIC 06’béMa BeIICCTBA.

Cuna kak XxapakTepucTuka B3auMmopencTBusa Ten. Cunma ynpyroctu u 3akoH ['yka.
I/ISMepeHI/Ie CHJIBI C IIOMOIIBHO )II/IHaMOMeTpa. ﬂBJ’IeHI/Ie TATOTCHUA MU CHJIA TAXKCCTH. Cpma
TAXKECTH Ha APYIUX IUIaAHETax. Bec tena. HeBecomocth. CiioxeHue CHUJI, HaIllpaBJICHHBIX II0
oaHoil mpsMoi. PaBHogaelicTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbKEHUsI U TPEHHUE MOKOS.
Tpenue B IpUpOAE U TEXHUKE.

Hemoncmpayuu.

Ha6J’IIOI[eHI/Ie MEXaHUYCCKOI'O IBUXKXCHUA TCIIA.

I/I3MepeHHe CKOpPOCTHU Hp)IMOJ'IHH@fIHOFO JBUKCHUA.
Habntoienue siBIeHUS] UHEPIIUH.

Ha6J’IIOI[eHI/Ie HN3MCHCHU CKOPOCTH IIPpU B3aHMOﬂ€ﬁCTBHH TCJI.
CpaBHCHI/Ie Macc 110 BBaHMOHCﬁCTBHIO TCII.

QuhwhE

CrnorxeHue cuil, HalpaBJIEHHbIX 110 OAHON IPSIMOH.
Jlabopamopuwvie pabomot u onvimel.
1. Ompenenenue CKOPOCTH PaBHOMEPHOTO JBWXKEHHs (IIApUKa B JKUAKOCTH, MOJCIH
INEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).
2. Omnpenernenue CpeiHel CKOPOCTH CKOJBKCHHUSI OpycKa WM HIApUKa 110 HAKIOHHON
IJIOCKOCTH.
Omnpenenenne IWIOTHOCTH TBEPAOTO TeNa.
4. OmubIThI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh pacTsuKeHHUs (IehopMariu) MmpyKUHBI OT
IIPUIOKEHHOM CUJIBIL.
5. OmbIThl, IEMOHCTPUPYIONINE 3aBUCHMOCTh CHJIBI TPEHHsI CKOJBKEHHS OT Beca Tejla U
XapakTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJ, dKMAKOCTEN M ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUCHU JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJeHHs ra3a oT 00bEMa, Temnepatypsl. [lepenada napneHuss TBEPABIMU TEIAMH, KUIKOCTIMHU
u razamu. 3akoH [lackans. [THeBMaThyeckue MamMHBL. 3aBUCHMOCTH JNaBICHUS JKUJIKOCTH OT
rnyOunbl.  I'mapocratuueckuii  mapamokc. CooOmaromuecss  cocynsl.  ['mapaBmuueckue
MEXaHU3MBI.

AtMocdepa 3emnn u atrmochepHoe AaBineHue. [IpUyuHBI CyliecTBOBaHUS BO3AYLIHON
o6onoukn 3emmu. OmbiTr Toppuuennu. M3mepenue aTrMocpepHOro IaBiIeHHUSA. 3aBUCUMOCTH
aTMoc(epHOro JaBlIeHHUSI OT BBICOTBHI HajJ ypoBHeM Mops. IlpuGopel ans u3MepeHus
aTMoc(hepHOro JaBJICHUS.

JleiicTBHE )XUIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX TeJO. BrITankuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3gyxoruiaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTH JaBJICHUS Ta3a OT TEMIIEPATYPBHI.

W

2. Tlepenaya AaBICHUS KHIKOCTHIO M Ta30M.
3. CooObmaromuecs CoCyabl.
4. T'uapaBauueckuii nmpecc.
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7.
8.

[IposiBnenue neicTBust aTMOCHEPHOTO JTaBIICHHUS.

3aBUCHMOCTh BBITAIKUBAIOIICH CHJIBI OT 00BEMa MOTPY)KEHHOM dYacTH Tejla H
IJIOTHOCTHU KUAKOCTH.

PaBeHCTBO BBITAIKUBAIOIICH CUIIbI BECY BHITECHEHHOM JKHIKOCTH.

VYcnoBue TuTaBaHUS TEN: TUIABAaHWE WJIM TIOTPYKEHHUE TEJI B 3aBUCHUMOCTH OT
COOTHOUIIEHUS TJIOTHOCTEH TEJA U AKUIKOCTH.

Jlabopamopnwvie pabomot u onvimol.

1.

2.

5.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMaA MOrpyKEHHON B JKUIKOCTh
YaCTH Tea.

OmnpeneneHre BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOLIEM Ha TeNO, MNOrpyXEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIEH CWIBI, JEUCTBYIOIIEW Ha TEIO B
JKUJKOCTH, OT MACChI TeJIA.

OnbIThI, 1EMOHCTPUPYIOUINE 3aBUCUMOCTD BBITAIKUBAIOUICH CHUJIBI, JEHCTBYIOIIEH Ha
TEJIO B KMJKOCTH, OT 00bEMA NOrpyKEHHON B MKHUJIKOCTh YaCTH TeNa M OT IUNIOTHOCTU
JKUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKHM M OIpeAeicHue eé
Ipy30N0gbEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanudeckas padora. MOIIIHOCTS.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiO paBHOBECHS
peiuara. [lpuMenenue mpaBuia paBHOBeCcHs pblyara K OJOKY. «30J0TO€ MPaBUIO» MEXaHHKH.

KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.
Mexannueckast sHeprus. Kunernueckass W mnoteHuuaibHas »3Heprus. I[IpeBpamenue
OJIHOTO BU/Ia MEXaHUUYECKOUN HEPTUHU B APYTroi. 3aKOH COXPAaHEHUsI PHEPTHH B MEXAHUKE.
Hemoncmpayuu.

1.

IIpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuwvie padbomot u onvimol.

1.

(O))

Omnpenenenne paOOTBI CHIBI TPEHHS TIPH PABHOMEPHOM JIBWKCHHH Telld II0
FOpI/I3OHTaJ'II>HOI\/II ITOBEPXHOCTH.

HccenenoBanue ycioBuil paBHOBECHs pblyara.

N3mepenne KII/] HakiIOHHOM INIOCKOCTH.

N3yueHne 3aK0Ha COXpaHEHUS MEXaHUYECKOM SJHEPIUH.

8 KUIACC

Pa3zneu 1. TenioBble sIBJIEHUS.

OCHOBHBIE MOJOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHU CTPOEHMs BelecTBa. Macca
u pa3M€pI)I aTOMOB H MOJ'IGKYJ'I. OHI)ITBI, HOZ[TBCp)KI[aIOHII/Ie OCHOBHBIC IIOJIOXKCHUSA
MOJIEKYJIAPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOT0 COCTOSIHUN BerecTBa. Kpucrammmaeckue u
amopdubie Tena. OObsICHEHUE CBOMCTB Ia30B, KUIKOCTEH U TBEPIBIX TET HA OCHOBE MOJIOKCHHUM
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauMBaHWE M KaNWUISIpHbIE siBIeHUA. TemioBoe
pacUIMpeHue U CKaTue.



Temmnepatypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOIO JBW)XEHHUS YacTHIL.
Buytpennsis aHeprus. CrnocoObl W3MEHEHHUsT BHYTPCHHEW OJHEpPruW: TeIulonepenadya u
coBepIIeHHe padoThl. BUbI TemIonepeaaun: TerIonpoBOAHOCTb, KOHBEKIIUS, U3TyUCHHE.

KonuyecTBOo TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIECTBA. 1eMI000MEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIJIOBOro OamaHca. [lmaBneHwe um oTBepieBaHHE KPUCTALTHYECKUX
BEIIECTB. YENbHas TeIioTa IuiaBieHus. [lapooOpa3oBanme u KoHneHcanus. Mcmapenue.
Kunenue. YnaenbHas Temnora mapooOpa3oBaHHs. 3aBUCHUMOCTh TEMIIEPATypbl KHUIEHHS OT
aTMoc(hepHOro JaBJICHUS.

Brnaxxnocts Bo3yxa.

DHeprus TOIINUBA. Y IeJIbHas TEIJI0Ta CTOPAHUS.

[Tpunuuner pabotsr TemnoBbelx aAurarene KIIJ[ TtemmoBoro nsurarens. Temsosble
JIBUTATEJIH U 3aIATA OKPYKAKOIIEN CPEBI.

3aK0H COXpaHEHUs U MIPEBPAIICHHS YHEPTHHU B TEIJIOBBIX MPOIIECCax.

Hemoncmpayuu.

HaGirotenne OpoyHOBCKOTO JIBHIKEHUSI.
Ha6mronenue nuddyzun.
HaGmronenue siBneHnii CMauyuBaHUS U KaWJUTAPHBIX SBICHUM.

Habintoienue TenaoBoro paciupeHust Tei.

V3MmeHeHre AaBlieHus Ta3a Mpu U3MEHEHNH 00bEMa U HarpeBaHUM WU OXJIAXICHUU.
[TpaBuiia u3MepeHus TeMIepaTyphl.

Bune! Teronepenaym.

N EWNE

OxJakaeHue pu COBEPLICHUU pabOTHI.
9. HarpeBanue npu coBepIIeHHH PabOThI BHEITHUMH CHIAMH.

10. CpaBHEHHE TEINIOEMKOCTEH Pa3IMYHBIX BEIECTB.

11. HaOmonenue kuneHus.

12. HaOmnroeHue mocTosHCTBA TeMIIEPaTyphl MTPH TUIABJICHUU.
13. Mopenu TeILUIOBEIX IBUTATEIICH.

Jlabopamopuwie pabomol u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.
OnbITH IO BRIPALMBAHUIO KPUCTAJUIOB TIOBAPEHHOM COJIM WM caxapa.

OmnBITH 11O Ha6J'II-OI[eHI/IIO TCIIOBOI'O paCHIMpPCHHA I'a30B, )KI/II[KOCTef/'I n TBépI[BIX TECII.
OnpeﬂeneHHe JaBJICHUA BO3aYyXa B OajoHe mIIpuaa.
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OHBITLI, ACMOHCTPUPYIOINHUE 3aBUCHUMOCTL [JaBJICHUA BO3AyXa OT €TI0 00BéMa H
HarpeBaHusd UKW OXJIAXKJACHUA.

o

[IpoBepka THUMOTE3bl JHMHEHWHOW 3aBUCHUMOCTH JUTMHBI CTOJOMKA JKHUJIKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMITepaTyphl.

7. HabGnroneHue n3MeHeHUs] BHYTPSHHEH SHEPIUU Teja B pe3ysibTaTe TEIUIoNepeiaynd 1
paboTHI BHEITHUX CHIL.

@

HccnenoBanue sSBJICHUS TEITIOOOMEHA MTPH CMEIIMBAHUH XOJIOAHOM U TOpSYei BOIBI.
9. OmnpenencHue KOMMYECTBA TEIUIOTHI, MMOJIYYCHHOTO BOAOW MPH TEIUIOOOMEHE C
HarpeThiM METATINYECKUM LIUIUHAPOM.

10. Omnpenenenue yAenbHOW TEIUIOEMKOCTH BELIECTBA.
11. HccnenoBanue npoiecca uCapeHusl.
12. Omnpenenenre OTHOCUTENBHOM BIAXKHOCTH BO3AYyXa.

13. Omnpenenenne yaenpHON TEMIOTHI IUIABICHHUS JIbJA.



Pa3znes 2. JinekTpudecKkue 1 MAarHUTHbIE SIBJICHHS.

Onextpuzanus Ten. J[Ba poja 3yIeKTpUUYECKUX 3apsAnoB. B3anMopelcTBHe 3apsyKeHHBIX
ten. 3akoH KylioHa (3aBUCHMMOCTb CHJIBI B3aUMOJCHCTBHS 3apsKCHHBIX TEl OT BEIMYUHBI
3apsA70B U PACCTOSTHUS MEKIY TEIAMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh anekTpuueckoro nosd. [IpuHiun cyneprno3unuu
AIIEKTPUYECKHUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexTpuueckux 3apsaoB. DJIEMEHTAPHBIN AyeKkTpudeckuil 3apsia. CTpoeHwue
atoMa. [IpoBOTHUKH 1 AUAIEKTPUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOro 3apsija.

OJIEKTPUYECKUI TOK. YCJIOBHUSI CYIIECTBOBAHMS AJIEKTPUUECKOTO TOKa. MCTOYHUKH
MIOCTOSIHHOTO TOKAa. JIeHCTBMS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XMMHMUYECKOE, MarHUTHOE).
DJEKTPUUYECKUIN TOK B JKUIKOCTSX U razax.

Onextpuueckas uenb. Cwia ToKa. OJeKTpudeckoe HanpspbkeHue. CoNpoTHUBIEHUE
IIPOBOJIHMKA. YJIEIbHOE CONPOTUBJIEHME BellecTBa. 3akoH Owma Juid  ydacTka LEIu.
[TocnenoBarenbHOE U NapaieIbHOE COEJUHEHHE TPOBOJHUKOB.

PaboTta 1 MOITHOCTB 31EKTpUUYECKOro Toka. 3akoH /[xoyns—JleHna. DnekTpuueckue 1enu
Y TIOTpeOUTENH IEKTPUYECKOM sHepruu B ObITY. KopoTkoe 3amMbIkaHUE.

[TocTostHHBIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJe€.
MarunutHoe nosie 3eMiIn ¥ €ro 3HaueHue Juisd ®Ku3HU Ha 3emute. OnbiT Opcrena. MarHuTHoe mnosne
ANIEKTPUYECKOro ToKa. [I[puMeHeHHe AIIEKTPOMAarHUTOB B TEXHHUKE. J[eicTBHE MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABMraTeNb IIOCTOSSHHOrO ToKa. lcmonbs3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazes. SIBneHue 3neKTpoMarHUTHOM  MHAykiuu. IlpaBuno  Jlenna.
OnektporeHeparop. CrocoObl TOMYYEHHS JJIEKTPUUECKOM DSHEPrUH. IJIEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX HCTOUHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Tell.
JIBa pozaa 2NEeKTpUYECKUX 3apsI0B U B3aUMOJECHCTBHUE 3apsyKEHHBIX TEIl.
YCTpOUCTBO U JEHUCTBUE IEKTPOCKOIIA.
OnekTpocTaTU4ecKast UHIYKIHS.
3aKOH COXpaHEHMsI AIEKTPUUECKUX 3apsI0B.
[TpoBOAHMKY U TUAIIEKTPUKH.
MonenrpoBaHue CUIOBBIX JTUHUI 3JEKTPUUECKOTO TOJIS.
VIcTOYHMKH IOCTOSHHOTO TOKA.
JlelicTBUS 3IEKTPUYECKOTO TOKA.
. DIEKTpUYECKUI TOK B )KUKOCTH.
. I'azoBb11 paspsn.
. U3MepeHnue cuipl TOka aMIepMeTpOM.
. U3MepeHnue 31eKTpruuecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peocrar n Mara3uH cOpOTHUBIICHHM.
. B3aumosieiicTBue MOCTOSIHHBIX MarHUTOB.

S IR A i

—t ke ke e e \O
AN DN BN WD~ O

. MonenvpoBanre HEBO3MOKHOCTH Pa3JIeJICHUs TTOJIFOCOB MarHUTa.
. MonenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MaruuTtHoOe nojie Toka. JEKTPOMAarHmr.

. JlelicTBHE€ MarHMTHOTO IOJISI HA IIPOBOIHUK C TOKOM.

. DIEeKTPOBUTATENH TOCTOSIHHOTO TOKA.

N DN = =
— O O 00



22.
23.
24.
25.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OmnsiTel Dapanes.

3aBUCHUMOCTH HaIlpaBJICHHUA UHAYKIIWUOHHOT'O TOKAa OT yCJIOBI/Iﬁ €0 BOBHUKHOBCHMUA.
DeKTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuwvie padbomot u onvimel.

1. OmnbIThI 110 HAGIIOACHUIO IEKTPU3ALMH TeT UHIYKIUEH U IPU COMPUKOCHOBEHHH.

2. MHccnepoBaHue 1eMCTBUS IEKTPUUECKOTO MOJIS HA TPOBOJHUKH U TUAIEKTPUKH.

3. Cobopka u npoBepka pabOThI ANEKTPUIECKOMN [IEMU MOCTOSTHHOTO TOKA.

4. W3mepenHue v peryaupoBaHUE CUIIbI TOKA.

5. H3mepeHue U peryjaupoBaHKE HANPSIKECHUS.

6. HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UYIIIETO YE€PE3 PE3UCTOP, OT COMPOTUBICHUS
pe3ucTopa M HAMPSHKEHUS Ha PE3UCTOPE.

7. OneITBl, JEMOHCTPHUPYIOUIME  3aBUCUMOCTh  DAJICKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €ro JUIMHBI, IJIOIIA1 ONEPEYHOT0 CEYEHHUS U MaTepHaa.

8. IlpoBepka mpaBwiia CIOXEHHS HANPsLDKEHUH NpPH MOCIEAOBATEIIBHOM COEAUHEHUU
JIBYX pPE€3UCTOPOB.

9. IIpoBepka nmpaBuiia JJIsl CUIIbI TOKA IPH MapauieIbHOM COSAMHEHUH PE3UCTOPOB.

10. Onpenenenue paboOThI JIEKTPUUECKOTO TOKA, UIYIIETO YE€PE3 PEIUCTOP.

11. Onpenenenne MOITHOCTH JEKTPUUYECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JaMIIOUKy, OT HaINpsHKEHUS
Ha HeWl.

13. Onpenenenue KIIJI narpeBarens.

14. UccnenoBaHre MarHUTHOTO B3aMOJEHCTBUSA MOCTOSIHHBIX MarHUTOB.

15. I3yueHne MAarHUTHOTO TIOJNS TOCTOSHHBIX MAarHUTOB TMPH HUX OOBEIUHEHHH U
pa3lieJIeHuN.

16. UccnenoBanue 1eUCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHL, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIBI B3aUMOJICHCTBUSI KaTYIIKU C TOKOM U
MarHuTa OT CUJIbI TOKA U HaNpaBJICHUS TOKA B KaTYIIIKE.

18. 3ydyenue nercTBUS MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

19. KonctpynpoBanue 1 nu3ydeHue paboThl AJIEKTPOIBUTATEIIS.

20. Uzmepenue KIIJI anexTpoaBUraTeIbHOM YCTaHOBKH.

21. OnbITel MO MCCIEIOBAHUIO SIBICHUS 3JEKTPOMArHUTHOW HMHAYKIHMH: HCCIEIOBAHHE
M3MEHEHUH 3HaYEHUs U HAIlPaBJIEHUSI MHIYKIIMOHHOTO TOKa.

9 KIIACC

Pa3znea 1. Mexannueckue siBJEHHUA.

Mexannueckoe nBukeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCHUTEIBHOCTh
MEXaHMYECKOro JBWKECHHS. PaBHOMepHOe mpsmoiiMHEHHOe JBrkeHue. HepaBHoOMepHoe
NpsIMOJIMHENHOE JBHKEeHHE. CpelHssi U MIHOBEHHass CKOPOCThb Tejla INPU HEPaBHOMEPHOM
JIBJKECHHH.

Yckopenue. PaBHoyckopeHHOe mpsiMoninHeiiHOe aBrkeHue. CBoboaHoe maneHue. OnbIThl

Tanmunes.

PaBHOMepHOE NBIXKEHHE MO OKpYX)HOCTU. [lepmon u yactora oOparienus. JIuneliHas u
YIJIOBast CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.



IlepBbiit 3akoH HerotoHa. Bropoi 3akon Herorona. Tperuit 3akoH HerotoHa. IIpunnmn
CYIIEPITO3UIUU CHUJL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHUs: CWiia TPEHUsI CKOJBXCHHS, CUjia TPEHUS
MOKOS1, APYTHE BUABI TPCHHUS.

Cunma TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHSA. YCKOPEHHE CBOOOJHOTO TaJCHUSI.
JBmwxenne mianetr Bokpyr Connma. IlepBas kocMuueckas ckopocTb. HeBecoMocTh u
Meperpy3KHu.

PaBHOBecue maTepuanbHON ToOUukH. AGCOMIOTHO TBEPOE Teno. PaBHOBecue TBEpOTO Tena
C 3aKpEIUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmnynesc tena. U3menenune umnyinbca. MMmynbe cuiibl. 3aKOH COXpPAaHEHHsI UMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannyeckas pabota U MourHocTh. Pabora cun TskecTd, ynpyroctd, TpeHus. CBs3b
sHeprun W padoThl. [loTeHIManbHas SHEPrusi Teja, MOJHATOTO HAJl TIOBEPXHOCTBHIO 3EMITH.
[ToreHmansHas sHeprus cxxatoil npyxuHbl. Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOM
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.

Hemoncmpayuu.

1. HaGmogeHue MeXaHHYECKOTO JABMKCHHUS TeJla OTHOCHTEIILHO Pa3HbIX T OTCUETA.

2. CpaBHeHHe TyTEH W TPACKTOPHUI IBYKEHHS OIHOTO W TOTO K€ TEJla OTHOCHTEIHLHO

pa3HbIX TeJl OTCUETA.

3. H3mMepeHre CKOPOCTH M YCKOPEHHSI IPSAMOJIMHEHHOTO JBHKEHUS.

4. HccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHYKCHHS.

5. Habnronenue ABMKEHUS Telia MO OKPY>KHOCTH.

6. HabOmonenne MexaHMYECKUX SIBJICHUI, IPOUCXOAAIINX B cucTeMe oTcuéra «Temexkan

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCHTEIHHO KaOuHeTa (PU3UKU.

7. 3aBHCHUMOCTh YCKOPCHHS TeJla OT MAaCChI TeJIa M JCHCTBYIOIIEH Ha HETO CHIIBI.

8. Halmonenue paBeHCTBA CHII IIPU B3aMMOICHCTBIH TEJL.

9. H3meHeHune Beca Teja MPH YCKOPEHHOM JIBUKECHHH.

10. [lepenaua nmmysnabca Ipu B3aUMOJEHCTBUU TE.

11.  TIpeoOpa3oBaHus SHEPTHH IIPH B3AUMOJICHCTBUH TEJL.

12.  CoxpaHeHue HMIyJbCa IPH HEYIIPYTOM B3aUMOCHCTBHH.

13.  CoxpaHeHue UMITYJIbCa PU a0COTIOTHO YIIPYTOM B3aHMMOICHCTBHUH.

14.  HaOmroaeHue peakTUBHOTO JBHKCHUSL.

15. CoxpaHeHre MEeXaHN4eCKOM SHEPTHH TP CBOOOTHOM TaJICHHH.

16.  CoxpaHeHue MEXaHMYECKOW JHEPIMH MNpPH ABWKEHHH Tela IO JICUCTBHEM
NPYKUHBI.

Jlabopamopuwvie padbomot u onvimel.

1. KoHcTpyupoBaHHe TpakTa jisi pa3roHA M JAJbHEHINEro PaBHOMEPHOTO JBUKCHUS
[IapUKa WIH TEJIEHKKHU.

2. OmpezeneHne CpeiaHedl CKOPOCTH CKOJBbKEHHsS Opycka WM JBH)KEHHs IIapUKa I10
HaKJIOHHOM IJIOCKOCTH.

3. Ompenesnenre yCKOPEHHS Teja MPH PaBHOYCKOPEHHOM JBWKCHHH T10 HAKJIOHHON
MJIOCKOCTH.

4. HccrnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHHU MPH PaBHOYCKOPCHHOM JBIKECHHH 0€3
HayaJIbHOW CKOPOCTH.



5.

[IpoBepka TrHMOTE3bI: €ClIM MpPU PAaBHOYCKOPEHHOM JABW)KEHUU 0€3 HadajJbHOM
CKOPOCTH IyTH OTHOCSTCS KakK psi HEUYETHBIX YHCEN, TO COOTBETCTBYIOILIUE
MPOMEXKYTKH BPEMEHU OJJMHAKOBBI.

6. HccrenoBanne 3aBHCHMOCTH CHJIBI TPEHHS CKOJBKEHHS OT CHIIBI HOPMAIBHOTO
JIaBIICHHS.

7. Omnpenenenue ko3hUIMEHTA TPEHHUS CKOIBKCHUSI.

8. Omnpenenenue KECTKOCTH TPYKUHBIL.

9. Omnpenencane pabOTBHI CHIIBI TPEHUS TPH PABHOMEPHOM JBWKEHHH Tejla IO
TOPU30HTAIBHOMN TOBEPXHOCTH.

10. Omnpenenenue pabOThl CHIIBI YIIPYTOCTH TMPHU MOABEME I'py3a € UCIOIb30BAHHEM
HETIOABIKHOTO U TTOABHYKHOTO OJIOKOB.

11. M3y4yeHune 3aKkoHa COXpaHEHHS YHEPTHH.

Pasznes 2. Mexanuveckue Ko1e0aHUs U BOJIHBI.

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTHKU KOJ€OaHWI: MEpHOJ], 4acToTa,
aMIUIMTy1a. MareMaTHdeckuili W IpYKHHHbIA MasTHUKA. [IpeBpamenue sHepruv npu
K0J1e0aTeIbHOM JIBUKECHUU.

3aryxatomue kosebaHus. BoiHykaeHHble KosneOaHus. Pe3onanc. MexaHndyeckue BOJIHBI.
CpolicTBa MexaHM4ecKHUX BOJH. IIpononpHble U nonepedHsie BONHbL. [JIMHA BOJIHBI M CKOPOCTh
e€ pacpocTpaHeHusl. MexaHn4eCKHe BOIHbBI B TBEPIOM TEJIE, CEHCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK  yJIbTpa3ByK.

Hemoncmpayuu.

QU hwhE

Habnronenue koneGaHMii Tes1 mOJ 1eHCTBUEM CHUJIIBI TSDKECTH U CHJIBI YIIPYTOCTH.
Habntonenue koneOaHuii rpy3a Ha HUTU M Ha TIPYy>KUHE.

HabmtoneHue BBIHYX/IEHHBIX KoJeOaHHii U pe30HaHca.

PacrnipocTpanenne npoAoabHbIX U IONEPEYHBIX BOJIH (HA MOJIENH).
Habnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwvie pabomot u onvimel.

1.
2.
3.

6.

7.

Ompenenenne 4aCTOTHl ¥ IEPHOJIa KOICOAHNI MaTeMaTHIECKOTO MasiTHUKA.
Onpenenenre 4acToThl U Mepuo/ia KouedaHuil Mpy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH Tepuojia KoJieOaHWW MOABEIIEHHOTO K HHUTHU Ipy3a OT
JUTMHBI HUTH.

UccnenoBanue 3aBUCHUMOCTH TEPHOJa KOJIE€OAHUNM MPY>KUHHOTO MAasTHUKA OT MAacChI
rpysa.

[TpoBepka HE3aBHCHMOCTH Iepuoja KoyieOaHW Trpy3a, MOABEMIEHHOTO K HHUTH, OT
Macchl Tpy3a.

OnpIThI, JAEMOHCTPUPYIONIME 3aBUCUMOCTh TEpUo/a KOJIECOaHWH MPYKHUHHOTO
MasTHHKA OT MACChl TPy3a U KECTKOCTU MPYKUHBI.

H3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Pa3znes 3. DieKTPpOMArHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJHBI.
BHCKTpOMaFHI/ITHOe I1I0JIC. QHCKTpOMaFHI/ITHBIe BoaHbl. CBoiicTBa SJICKTPOMAIrHUTHBIX

BOJIH. [IIkayia 351eKTpOMarHuTHBIX BOJH. ICNO/Ib30BaHUE 3TIEKTPOMArHUTHBIX BOJIH ISl COTOBOM

CB3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.



1. CaoiicTBa 3JIeKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOICTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1. M3ydveHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO TeedoHa.

Pasnen 11. CBeToBble sIBIEHHS.

JlyueBas monens cera. Mctounuku cBeta. [IpsiMoninHeliHOE pacnpocTpaHEHHE CBETa.
3atmenus ComHia u JIynsl. Otpaxenue cBera. [limockoe 3epkaiio. 3akOH OTpaXKEHUsI CBETA.

[Ipenomiienue cBeta. 3akoH MpejoMieHus cBeTa. [logHOe BHYTpeHHEe OTpa)KeHHE CBETA.
Vcnonk30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAX.

Jlunza. Xox nyuedt B nuH3e. Omnrtuyeckas cuctema ¢oToammapara, MHKpPOCKONa U
Teneckona. I'na3 kak onTudeckas cucrema. bim3opykocTs U 1a1bHO30PKOCTb.

Pasnoxenue 6enoro cera B cnekTp. OnbiTel HetoToHA. C0’kK€HUE CTIEKTPaIbHbBIX 1IBETOB.
[ucnepcus ceera.

Hemoncmpayuu.

1. TlpsmonuHeiHOE pacIpOCTPaHEHUE CBETA.

2. OtpaxeHue CBeTa.

3. Tonyuyenne n300paKeHUIA B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
4. TlpenomseHue cCBETA.

5. Omnrnueckuii CBETOBOJI.

6. Xonx tyueit B coOuparomiei JIMH3e.

7. Xop myueii B paccerBaroIeii IMH3e.

8. Tonyuenne n300paskeHUH C MOMOIIBIO JIMH3.

9. Tlpuniun aeWcTBus GoToanmapara, MUKPOCKOIA U TEIECKOIIA.

10. Mognens riasa.

11. Paznoxenue 0ei0oro cBeTa B CIIEKT.

12.  Tlomyduenwue 6en0ro CBETa MPH CIOKCHUH CBETA PA3HBIX [[BETOB.

Jlabopamopuwvie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YTJia OTPKCHUSI CBETOBOTO JIyda OT yIJia HaCHuUsI.

2. W3yueHne XapaKTEpUCTUK U300paKECHHS TIPEIMETA B INIOCKOM 3€pKaJIE.

3. HccrnemnoBanue 3aBUCHMOCTH yTJIa PEIOMIICHHSI CBETOBOTO JIyda OT yIJia MaAeHus Ha
IPaHULE «BO3YyX—CTEKIION.

[Tomrydenne n300pakeHUiA ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenre (OKYCHOTO PaCCTOSIHUS U ONTHYECKON CUIIbI COOMpArONIei TUH3BI.
OmnbITHI 110 Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.

Nou s

OnBITEl 10 BOCIPHUATHIO I[BETA TPEIMETOB INPH HMX HAOJIOJICHUH Yepe3 I[BETOBHIC
(UITBTPBHL.

Pa3znen 4. KBanToBble ABJICHHUS.

OmnsiTel Pesepdopna u minanerapHas mozens atoMa. Mozens atoma bopa. Mcnyckanue u
MOTJIOIIEHHE cBeTa aTOMOM. KBaHThI. JIMHEiUaThie CIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oera- u ramma-uzmydeHus. CTpoeHHME aTOMHOIO sjipa.
Hyxnonnass monenbs atomHoro sjapa. WM3oromsl. PanuoaktuBHbie mpeBpamieHus. Ilepuon
MoJTypacrnaaa aTOMHBIX sIEp.

Snepuble peakiuu. 3aKOHBI COXPAHEHHS 3apsiIOBOIO0 U MAacCOBOTO YUCEN. DHEPTrusi CBA3U
ATOMHBIX smep. CBSISI) MacCChbl " 3Hepr1/11/1. PeaKHI/II/I CUHTE3a M JCJICHUA smep. I/ICTO‘-IHI/IKI/I
sHeprun CosHIA U 3BE3 .



SnepHas sHepreTuka. JleficTBYsI paAMOAKTUBHBIX U3JTyUYE€HUH HA )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.

CrieKTpsl U3Ty4eHUs U MOIJIOIIEHNUS.

CrieKTpsl pa3nMyYHBIX Ta30B.

CrnexTp Bozopoaa.

Habntonenue TpekoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHHI.

QU hwhE

Perucrpariust uznmydenusi ipupOAHBIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopuwvie pabomot u onvimol.

1. HaOmromeHue CIUIONIHBIX U IUHEWYATHIX CIIEKTPOB U3IYUYCHHUS.

2. HWccrnenoBanne TPEKOB: HU3MEPEHHME DHEPIHH YACTHILI MO0 TOPMO3HOMY IyTH (110
dboTorpadusm).

3. H3mMepenue paaroakTUBHOTO (hoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYIb.

[ToBTOpUTENHEHO-0000MIAIONINI  MOAYJIh TpEAHA3HAYEH JUIS  CHCTEMAaTHU3alud |
0000IIeHNST IPEAMETHOTO COJIEPIKAHHS U OTIBITA JIEATEILHOCTH, TPHOOPETEHHOTO MTPH H3YYCHUHT
BCETO Kypca (DM3MKH, a TaKXKe IS MOJTOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY JK3aMEHY IO
buzuKe st 00yJaroIIMXCs, BRIOPABIIMX ATOT YUCOHBIN MTPEAMET.

[lpy wW3yYeHWUM JAHHOTO MOJIYJS PEATM3YIOTCS M CHCTEMAaTU3UPYIOTCS — BUJIBI
NeSTeIbHOCTH, HAa OCHOBE KOTOPBIX OOECIeYMBAETCs JOCTHIKEHHE MPEeIMETHBIX |
METaNpPeIMETHBIX TIAHUPYEMBIX Pe3yJbTaTOB 00y4deHHs, (POPMUPYETCS €CTECTBEHHOHAYYHAs
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCJEIOBAHUS SIBJICHUN NPUPOABI M TEXHUKH,
OBIIQJICHUE YMEHHSAMHU OOBSICHATh (HU3MUECKUE SBIICHHS, NPUMEHSS IOJydYeHHBIE 3HAaHUS,
pemaTh 3aJ1a4d, B TOM YHCIIe KAaUeCTBEHHBIC U SKCIIEPHUMEHTAIIbHBIE.

[TpuHIMNHATBHO JEeSITeTPHOCTHBIN XapaKkTep JaHHOTO pasfelia peaan3yercs 3a CYET Toro,
YTO 00YYarOIIHeCs BHIMOJHSIOT 33/I1aHUs, B KOTOPBIX UM IPEIJIaracTcs:

Ha OCHOBE IOJIyUYCHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSCHSITH (PU3HUYECKHUE SIBICHUS
B OKpY’Kalollel Ipupoie U MOBCeIHEBHON KU3HU;

UCIIOJIb30BaTh HAyYHBIE METOJbI MCCIEAOBAaHUS (PU3UUECKUX SIBICHUN, B TOM YHUCIE IS
MPOBEPKH THITOTE3 U TIOIYUYECHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HayYHBIE OCHOBBI HamOoJiee BaXKHBIX JOCTIKCHHHA COBPEMEHHBIX TEXHOJOTHH,
HampuMep, MPAaKTUIECKOTO HWCIOJIb30BAHUS PA3IMYHBIX HCTOYHHUKOB HSHEPIMHM Ha OCHOBE
3aKOHa MMPEBPAIICHUS H COXPAHEHHsSI BCEX NU3BECTHBIX BHIOB YHEPTHH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA IIPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

N3yuenne ¢u3nku Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHWs HAMNpPaBICHO Ha

JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPECAMETHBIX U MMIPEIAMETHBIX O6pa3OBaTeJ'IBHBIX PE3YIbTaTOB.

B pe3yjibTaTe HNU3YUYCHUSA (1)I/ISI/IKI/I Ha YPOBHE€ OCHOBHOI'O O6IH€F0 O6pa30BaHI/IH y

oOyuaromierocs OyayT c(hOpMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3yIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIMTAHUS:

- MIPOSIBJICHUE MHTEPEca K UCTOPUH U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (pH3UUECKOM
HayKU;

- IIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaJaaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA

- TOTOBHOCTb K aKTHUBHOMY Y4YacCTHIO B OOCY>KJICHHH OOILIECTBEHHO 3HAUYMMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C IPAKTHYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKHY;

- OCO3HAHME BaXXHOCTU MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B ACSITEIIBHOCTH YYEHOTO;

3) 3cTeTHYEeCKOro BOCIIUTAHMS:

- BOCTIPHUSTHE 3CTETHYECKUX KAa4eCTB (PM3MUECKOM HAyKH: €€ FapMOHHYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHHUS:

- OCO3HAHHUE IIEHHOCTH (PM3MYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa IO3HAHMS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTH, BayKHEHIIEH COCTABISIONICH KYJIbTYpPHI;

- pa3BUTHE HAYYHOM JHO003HATEILHOCTH, HHTEPECA K UCCIIE0BATEIbCKOM JEATEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbS H IMOLMOHAIBHOIO 0J1arOMOJTy M

- OCO3HAaHHE IIEHHOCTH 0€30MacHOro obpasza >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH MpaBWJ O€30IacHOTO TIOBEJEHUS Ha TPAHCIOPTE, HA JOpOrax, C
ANEKTPUYECKUM U TEIIOBBIM 000PYI0BAaHUEM B JIOMAIIIHUX YCIOBHUSAX;

- c(hopMUPOBAHHOCTHh HaBbIKAa peIIeKCUH, MMPU3HAHUE CBOETO MpaBa Ha OMIMOKY W TaKOTO
e MpaBa y Ipyroro 4ejoBeKa;

6) TPya10BOr0 BOCIMTAHMS:

- aKTUBHOE y4acTHe€ B PEUICHHM MPAKTUYECKUX 3a/a4 (B paMKax ceMbU, 00pa3oBaTeNIbHOM
OpraHM3alliK, TOopoJa, Kpas) TEXHOJOTMYEeCKOH U COLMAIbHOW HAMpPaBIEHHOCTH,
TpeOYyIOMMX B TOM YHCIe U PU3NIESCKUX 3HAHUM;

- HHTEpEC K MPaKTHYECKOMY M3YUYECHHUIO poQeccuii, CBI3aHHBIX C (PU3UKOMH;

7) IKOJIOTM4eCKOr0 BOCIIMTAHNS:

- OpHUEeHTalMsl Ha MpPUMEHEHHE (QU3NYECKUX 3HAHUM UId peuieHus 3agad B 00JacTH
OKpY’Karollled cpenbl, MIIaHUPOBAHUS MOCTYNKOB M OLIEHKH MX BO3MOXKHBIX IOCJIEICTBUI
JUISL OKpY KAIOIIeH cpeibl;

- OCO3HaHHE MI00ANBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IMyTel UX pPelieHus;

8) ajanTannu K N3MEHAIIIMMCH YCJIOBUSAM COLUAIBLHON U MPUPOAHOM CPebl:

- TOTPeOHOCTh BO B3aMMOJICHCTBHM TIPU BBIMIOJHEHUU UCCICIOBAHUA U TPOEKTOB
(bU3HYECKOI HAMIPABICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSAM JAPYTHUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JIEATEIbHOCTD;

- 1oTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUH, B TOM uucie (HOPMYIUPOBATh HJIEH,
MOHSTHSI, TUIIOTE3bI O (U3UYECKUX 0OBEKTAX U SIBICHUSAX;

- 0co3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acT (pU3MKu;

- IJITAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHMIA,



® - CTpeMJICHHE aHAJIM3UPOBATh U BHISBIATH B3aMMOCBS3H MIPUPOJIBI, OOIIECTBA M IKOHOMUKH,
B TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NICCKUX 3HAHUM;

® - OICHKA CBOWX JEHCTBUH C Y4Y€TOM BIUSHHUS HA OKPYKAMOIIYIO CPEIy, BO3MOMKHBIX
rJ100aJIbHBIX MOCIIEICTBUMH.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrate oOCBOGHHMS TpOrpaMMbl TO (HU3HKE Ha YpPOBHE OCHOBHOTO OOIIETO
obpazoBanusi y oOydaromerocss OyayT cGOpMHUpPOBAaHBI MeTampeaMeTHbIEe pe3yJabTaThl,
BKJTIOYAOIME IT03HABATEIbHBIC YHHBEpCAIbHBIE Yy4YeOHBIC MJCUCTBUS, KOMMYHHKATHBHBIE
YHHBEpCaJIbHbIC YUeOHBIC ICHCTBUYSI, PETYJISITHBHBIC YHUBEPCAIbHBIC YUCOHbBIE ICHCTBHSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE yUeOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBuA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKNA OOBEKTOB (SIBJICHHIA);
YCTaHABJIMBAThH CYIIECTBCHHBIN MPU3HAK KIIACCH(DHUKAIINN, OCHOBAHHUS JIJIsl 0000IICHUS
U CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUHS B PacCMaTpPUBAEMbIX (akTaxX, JaHHBIX H
HAOIIOICHUSX, OTHOCSTINXCS K (PU3HUECKUM SBIICHUSIM;

BBISBJISTh TPUYUHHO-CIICICTBEHHBIC CBSI3W MPH W3yYCHUW (DU3MYECKHX SBICHUN U
MIPOIIECCOB, JIeJaTh BBIBOJABI C WCIIOJIB30BAHUEM JICIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIOYCHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3X (PU3NICCKUX BEIHMYUNH;
CaMOCTOSTENIbHO BBIOMpPATh CMOCOO pemieHuss y4yeOHOW (u3myecKkol 3amayu
(cpaBHEHHE HECKOJBKUX BAapUAHTOB pEIUICHUs, BbIOOp HamOoJiee MOIXOMAIIETO C
y4€TOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBbie ncciegoBaTejLCKUe 1elCTBUA:

MCII0JIb30BaTh BOMIPOCHI KAK UCCIIEI0BATEILCKUI HHCTPYMEHT MTO3HAHNUS,

MPOBOJIUTH TI0  CAMOCTOSITEJIbHO  COCTaBJIEHHOMY IUIAHY  OIBIT, HECIOXKHBIN
(bMBUYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OLIGHHBATh Ha MPUMEHMMOCTh U JOCTOBEPHOCTh MH(POPMAIUIO, MOTYYEHHYIO B XOJI€
UCCIJIETOBAHMS WU SKCIIEPUMEHTA;

caMoCTOsTeNNbHO  (OpMyIHpOBaTh OOOOIIEHHMSI M BBIBOABI IO  pe3yJbTaTam
MPOBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHMS,

MIPOTHO3MPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3UUECKHUX MPOIIECCOB, a TAKKE
BBIIBUTATh TPEIONI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

MPUMEHSTh Pa3JIUYHbIE METOJbl, MHCTPYMEHTBHl M 3amlpochl MpPH MOUCKE U OTOOpE
MH(OpMAIIMU WU TaHHBIX C YYETOM MPEUIOKEHHON YyueOHOM PU3NUecKor 3a/1auu;
aHAJM3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(DOPMAIIUIO pa3IHYHBIX
BUJIOB ¥ (JOPM IIPEIICTABIICHHUS;

CaMOCTOSITENIbHO BHIOMpATh ONTHUMANbHYIO (OpMYy MpelIcTaBiIeHHUS WHGOPMALUU H
HIUTIOCTPUPOBATL PCIIACMBIC 3aJa4d HCECIOKXHBIMHU CXCMaMH, JUarpaMmMamMu, HHOH
rpaduKoi U MX KOMOMHAIIUSMHU.

KOMMyHHKaTI/IBHI)Ie YHUBEPCAJIbHLIC y‘leﬁﬂble JelcTBHUA:



B Xo/ie OOCYyXJeHHus y4eOHOro Mmarepuaia, pe3yibTaToB JaOOpaTOPHBIX pPabOT H
IIPOEKTOB 33/1aBaTh BOMPOCHI M0 CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh HJIEH,
HaIleJICHHbIC Ha PEIICHHUE 3a/1a41 U MMOAepKaHue OJIaroenaTeIbHOCTH O0IEHMS,
COTIOCTABJIATh CBOM CYXJCHUS C CYXKICHHSMH JIPyTHMX YYacTHHKOB JHajiora,
OOHapyKUBaTh Pa3IMINE U CXOJCTBO TO3HIINH;

BBIPaKaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

NyONMYHO  TPEACTABIATH  PE3yNbTaThl  BBIOJHEHHOTO  (PU3MYECKOro  OIbITa
(9KCIIepUMeHTa, UCcCieI0BaHUs, IPOEKTa);

MOHUMAaTh M MCIIONB30BaTh NMPEUMYIIECTBA KOMAHIHON M MHIMBUAYAJIbHOW pabOTHI
NIPY PELICHUU KOHKPETHOH (pru3nueckoi mpoOIemsl;

NPUHUMATh 1EJIW COBMECTHOM JEATENIbHOCTH, OpPTaHW30BHIBATH MACWCTBUS TO €&
JTOCTIDKEHHIO: PAaCIpeeNsiTh POJI, 00CYXIaTh MPOIECCHl M Pe3yJIbTaThl COBMECTHOMN
paboThI, 00001IaTH MHEHHSI HECKOJIBKUX JIIOJICH;

BBITIOJIHATH CBOIO 4YacTh PabOTHI, JOCTUTAs KaueCTBEHHOTO pPE3ysbTaTra 10 CBOEMY
HAIpPaBJICHUIO U KOOPHMHUPYS CBOU JICHCTBUS C APYTHMH WICHAMU KOMaHIbl;
OLIEHMBATh KAauyecTBO CBOEr0 BKJIaJa B OOWMH MPOAYKT MO KpUTEpUsM,
CaMOCTOSITENILHO C(OPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUA

Camoopranuzanms:

BBISIBIIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsIX, TPEOYIOUIHNX ISl PeIICHHS
(bu3nUecKux 3HAHUMH;

OPHEHTUPOBAThCA B PA3JIMYHBIX IOAXO0JAaX TNPHHATUS PEIIeHUH (WHIAMBHIYaIbHOE,
MPUHSATHE PEIICHHS B TPYIITE, IPHHATHE PEIICHUH TPYTIIOi);

CaMOCTOSITENIFHO COCTAaBIISATh AJITOPUTM pEHICHUs (U3MUECKON 3aJaddl WM IUIaHa
UCCIICIOBAaHUS C Y4YETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh MpearaeMble BAPUAHThI PEIICHUH;

7enaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHHE.

CﬂMOROHTpOJ’IL, 3MOLIMOHAJIbLHBLIA HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U IpeJIaraTh IUlaH €€ U3MEHEHNUS,

OOBSICHATH NPUYUHBI JIOCTHXKEHUS (HEIOCTH)KEHHUS) pEe3yJbTaTOB JEATEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBLHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHUS (PU3UUECKOTO
UCCIIEIOBAaHUSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENIBCTB, HW3MEHUBIIUXCS
CUTYyalluid, yCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYAHOCTEH;

OLICHMBATb COOTBETCTBUE PE3YJILTATA LIEIU U YCIOBUSM,;

CTaBUTH ce0s1 HA MECTO JIPYroro 4yelioBeKa B XOJI€ CIopa MM AUCKYCCHM Ha HAYYHYIO
TE€MY, IOHMMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

[pU3HaBaTh CBOE IMpaBO HA OIIMOKY IMpH pelieHud (U3MYECKUX 3aJad WId B
YTBEPXKJACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYIOro.

ITPEAMETHBIE PE3YJIBTATBI

K koHmy oOy4eHusi mpeaMeTHBIE Pe3ysibTaThl Ha 0Aa30BOM YPOBHE JODKHBI OTPa)KaTh
c(hOpMHUPOBAHHOCTH Y OOYJAFOIITNXCSI YMEHUIN:



UCTOJIb30BAaTh TMOHATHS: (U3MUECKHE M XUMHUYCCKUE SIBJIICHUs, HaOIIOJCHHUE,
HKCIEPUMEHT, MOJeNb, TUIOTE3a, SAUHULBI (PU3MYECKUX BEJIWYHMH, aTOM, MOJIEKYIa,
arperaTHbI€ COCTOSIHUS BemiecTBa (TBEPAOE, KUIKOE, ra3000pa3HOe), MEXaHUYECKOe
IBUKEHHE  (paBHOMEpPHOE, HEpPAaBHOMEpPHOE, IMPSMOJIMHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOIIAsE cwia, nedopmManus (ynpyras, IUIacTHYECKasl), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI,

pasnuyath sBieHus (Iuddysus, TEII0BOE IBUKEHNUE YacTUI] BEIIECTBA, PABHOMEPHOE
IBU)KCHHE, HEPAaBHOMEPHOE [IBIKEHHE, UHEPLUs, B3aUMOACUCTBUE TE€J, PAaBHOBECUE
TBEPABIX TEJI C 3aKpEIIEHHOW OCBIO BpallleHUs, Iepefada JaBiICHHsI TBEPABIMHU
TeJIaMU, KUAKOCTSIMH U Ta3aMU, aTMOC(epHOe AaBJICHHE, TUIAaBaHUE TEJ, PEBPAILICHHS
MEXaHMYECKOM 3HEPIyn) MO ONMHUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE;

pacrno3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKpYXKAIOLIEM MUpE, B
TOM 4yHciae (pu3nyeckue sBICHHMS B HPUPOJE: MPHUMEPHl JIBUKEHUS C Pa3IMUHBIMU
CKOPOCTSIMM B XKMBOW W HEXHUBOW IPHUPOJE, NEHUCTBUE CHUIBI TPEHUS B INPUPOAC U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AaBICHMS Ha >KUBOM OpraHusM, IUIaBaHUE PbIO,
pBIYary B TeJe YelIOBEKa, IPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3MUECKUX SBICHUH;

OIMCHIBATh M3YYEHHBIC CBOICTBA Tel U (YU3NUECCKHE SIBICHUS, UCTIONB3Ys (prusnueckue
BEJIMYMHBI (Macca, 00bEM, IIOTHOCTH BEILLECTBA, BPEMs, MYyThb, CKOPOCTb, CPEIHSS
CKOpOCTb, CHJIa YNPYroCTH, CHJIAa TSDKECTH, BEC Tejla, CHJIa TPEeHMs, JaBJICHHE
(TBE€pmoro Tena, JKHUIKOCTH, Ta3a), BBHITAJKHBAIONIAS CHUJIA, MEXaHHUYeckas paboTa,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QUIMEHT MOJe3HOro ACUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHs), MPU OMUCAHUU HPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BETUUNH, UX 0003HAYCHUS U €AUHUIIBI
($U3NYECKUX BENUYMH, HAXOJUTHh (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpadUKH H3yUYEHHBIX 3aBUCUMOCTEH
(bUBUYECKUX BEITMYMH,

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHUE SBJIEHUS U MPOILECCHI, HCIOIb3Ys
MpaBujia CIOKEHHS CUJl (BIIOJH OJHOW TpsiMOi), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, NMpaBUJIO paBHOBECUs pbluara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHUs MEXaHWYECKOM DJHEPruM, IpH OTOM JaBaTh CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHHE;

OOBSICHATh (PU3MUECKUE SBICHMS, TPOLECCHl M CBOMCTBAa Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallui MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUUUHHO--
CIIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHNE U3 1—2 JTOTMYecKUX 1IaroB ¢ Onopou Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (U3MYECKUX SIBICHUN, (UINYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemwaTh pacuéTHble 3aaud B 1-2 JeicTBUA, HMCNONB3Yys 3aKOHBI U (OPMYJIBI,
CBSI3bIBAIOIIME (U3MUECKUE BEJIMYMHBI: Ha OCHOBE aHalM3a YCIOBHS 3a/aud
3allUCBIBaTh KPATKOE YCIIOBHUE, MOACTABIATH (PU3NUYECKHUE BEITUUMHBI B (HOPMYIBI U
IIPOBOAMTH Pacu€Thl, HAXOAUTh CIIPABOYHBIE JaHHBIC, HEOOXOAMMBIE IJIS PELIEHUS
3aj1a4, OICHUBAThH PEATUCTHYHOCTH IMOyYeHHON (PU3UIECKON BETHIUHBI;
pacrno3HaBaTh NpPOOJIEMBbI, KOTOpPbIE MOXHO PpEUIUTh NPU NOMOIIM (PU3HYECKUX
METOJIOB, B ONHMCAHMM MCCIEAOBAaHUS BBIACIATH IPOBEPSEMOE MPEIIOI0KEHUE



(rumotesy), pa3nuyaTh W WHTEPIPETHPOBATH TMOJIYYEHHBIH pe3yibTaT, HaXOJIUTh
OIITMOKY B XOJI€ OTIBITA, JISNATh BEIBOJIBI 110 €T0 Pe3yIbTaTaM;

MPOBOJMTH OMBITHI TIO HAOIOCHUIO (PH3UYECKHX SBICHUH WM (DU3UYECKUX CBOMCTB
Ten: (GOopMyITUpOBaTh TPOBEPSEMbIE MPEANOIOXKEHUS, COOMpaTh YCTAHOBKY U3
MIPEATIOKEHHOTO 000pY0BaHUS, 3aMMUCHIBATh X0/ ONBITA U (DOPMYIIUPOBATH BHIBOJIBI;
BBITIOJHATH NPSIMbIE U3MEPEHHs PacCTOSIHUSI, BpPEMEHHU, Macchl Tena, 00bEMa, CHIIbI U
TEMIIEPaTyphl C UCMOJIH30BAaHUEM aHAIOTOBBIX U IUGPOBBIX MPUOOPOB, 3aMHUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHIA;
MPOBOANTH MCCIIEIOBAHUE 3aBHCHMOCTH OAHON (PU3NYECKOW BEIMYMHBI OT IPYroi C
HCIIOJIb30BAaHUEM TMPSMBIX U3MEPEHUH (3aBHCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHU JBUKEHUS TeJa, CHJIbl TPEHUSI CKOJBXKEHUSI OT Beca Teja, KauyecTBa
00pabOTKH TMOBEPXHOCTEM Tel U HE3aBUCUMOCTH CHUJIBI TPEHUS OT IUIOMIAIN
CONPUKOCHOBEHHUS TeJl, CHJIBI YIIPYTOCTH OT Y/UTMHHECHHUS TPYKHHBI, BHITATKHBAIOIICH
CuIbl OT O00BEMA TOTPY)KEHHOM 4YacTH Tela M OT IUIOTHOCTH IKUAKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH TeNla, OT TIyOMHBI, Ha KOTOPYIO IOTPYKEHO Telo,
YCIIOBUY TMJaBaHUS TeN, YCJIOBHMI paBHOBECHS pbhlyara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUHM Y4€OHOTO HCCIENOBAaHUS, COOMpaTh YCTAHOBKY U  BBITIOJTHATH
U3MEpEHUs, CIeaysl TMPEIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yNbTAThI MONTYYCHHON
3aBUCHMOCTH (DU3MYECKUX BEIMYMH B BHUJC TNPEUIOKCHHBIX TAaOMUI] U TpaduKoB,
JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIIECIOBAHNUS,

MPOBOJIUTh KOCBEHHBIC H3MEpeHUsT (U3MUECKUX BEIWYWH (IJIOTHOCTh BEIIECTBA
KHUAKOCTH M TBEPAOrO Tejla, CHJIa TPEHUS CKOJIbKEHHS, [aBJICHHE BO3yXa,
BBITAJIKMBAIONIAs CHJA, JEMCTBYIOIas Ha TMOTPYKEHHOE B IKHIKOCTh TeJO,
KOX((GUIIMEHT TOJIE3HOTO NEHCTBUS MPOCTHIX MEXAaHU3MOB), CIEAYysS MPEI0KEHHON
WHCTPYKIUU: TIPH BBIMOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAUEHUE MICKOMOM BETHUNHBI,

coOmogaTh TpaBUja TEXHUKH O€30MacHOCTH Tpu pabore ¢  JabopaTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPHUHIMIBI JCHCTBUS TPHOOPOB W TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY/bl, OapOMETp, pbluar, MOABMXHBINA U
HEMOJIBWKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YYEHHBIX TMPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOpOM Ha WX omucaHus (B TOM YHMCIE: MOMIIUITHUKH, yCTPOMCTBO
BOJIONIPOBO/A, THUJIPABIUYECKUN Mpecc, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), UCIOJB3Ysl 3HAHHUS O CBOWCTBAX (DM3MYECKHX SIBIICHUH W HEOOXOJIMMBIC
(u3HYeCcKre 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAMIO O MpHUMEpax) MPaKTHYECKOTO
UCIONIb30BaHUsl (U3MYECKUX 3HAHUM B MOBCEJAHEBHOM JKM3HHM [UIsl OoOecrieyeHHs
0e30macHOCTH TpU OOpalieHuH ¢ TOpubopaMu W TEXHHUUYECKUMH YCTPOHCTBaMH,
COXPaHEHHUs 3/0pPOBbS M COONIOJICHUS HOPM OKOJOTMYECKOTO TIOBEICHUS B
OKpY>Karolleu cpere;

OCYIIECTBIISITh OTOOpP HMCTOYHHKOB HH(popmamuu B WHTEpHETE B COOTBETCTBUH C
3a/IaHHBIM TTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUN U MYTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHHUKOB BBIICISITH HHPOPMAITUIO, KOTOPAs SIBISICTCS TIPOTHBOPEUHBOM
WJTM MOKET OBITh HEIOCTOBEPHOI;



UCIONIF30BaTh TIPH BHITIONHEHUH YYEOHBIX 33aJaHUIl HAYYHO-MOMYJISIPHYIO JTUTEPATyPy
(U3MYECKOTO COJEpXKAHUS, CIPABOYHBIE MaTepHallbl, pecypchl ceTu HHTepHeT,
BIIQJICTh TMPHEMAMH KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHUs WHPOPMAIUU W3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

co3/71aBaTh COOCTBEHHBIE KpAaTKUE MUCHMEHHBIC M YCTHBIE COOOIIECHUS Ha OCHOBE 2—3
MCTOYHUKOB MHPOpMAIMK (PU3NIECKOTO COJIEpKaHUs, B TOM YHCie MyOJUYHO JeaTh
KpaTKue COOOIIeHHSI O pe3ysIbTaTax MPOEKTOB WM YUeOHBIX UCCIEIOBAHUM, IPU 3TOM
IrPaMOTHO UCIONB30BaTh W3YYCHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COMPOBOXK/IATh BBICTYIUJICHUE TIPE3ECHTALIUEH;

IIPY BBITIOJIHEHUU YUEOHBIX MPOCKTOB M MCCIEIOBAHUIN paclpeensiTh 00SI3aHHOCTH B
TpyIIe B COOTBETCTBUHU C MMOCTABICHHBIMU 33J]a4aMHU, CJIC/IUTh 3a BHIMOJHEHUEM IIJIaHa
NEHUCTBUN, aJ€KBAaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ B JCATEIBHOCTH TPYIIIHI,
BBICTpaNBaTh KOMMYHHUKATUBHOE B3aMMO/ICHCTBHE, YIUTHIBAsI MHEHUE OKPYKAIOIINX.

K koniy oOydeHus B 8 kJjiacce npeiMeTHbIE pe3yJbTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y 00YYAIOIINXCS YMEHHI:

HCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHbIe COCTOSHHUS BEIIECTBA, KPHUCTAJUIMYECKHWE W aMOp(dHBIE Tena,
HACBIIICHHBIA U HEHACBIIIEHHBIN Map, BIaKHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPTHUs, TeIJIOBOM JBUTaTElNb, YIEMEHTAPHBIN AIEKTPUUECKUHN 3apsifl, JIEKTPUUECKOe
MoJie, TPOBOJHUKH W JUPJICKTPUKH, TOCTOSHHBIA DJIEKTPUYECKUM TOK, MArHUTHOE
I10JIC;

pasnuyaTh SIBJICHUS (TEIUIOBOE pACHIMPEHHE W C)KaTHe, Terionepenada, TEIMIOBOE
paBHOBECHE, CMayuMBaHWE, KAaNWULSIPHBIC SBJICHHS, UCIApEHUE, KOHJEHcAIus,
IJIaBJICHHC, KpUCTaJUIM3alUs (oTBepaeBaHue), KHUIICHUE, Terionepeaaya
(TemI0NpPOBOIHOCTh, KOHBEKIIMS, W3JIyYEHHUE), AJIEKTPU3alus TeJl, B3auMOJACHCTBUE
3apsJIoB, JECUCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMblKaHUE, B3aWMOJCHCTBHUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJIsI HAa MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHas
WHIYKIMA) TIO OINHUCAaHUI0 HMX XapakTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX TaHHOE (PU3UIECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YUYEHHBIX (PU3UYECKUX SBJIICHUA B OKPYXKAIOIIEM MUDE, B
TOM 4YHClIe (U3NUECKHE SBJICHUS B MPUPOJC: IMOBEPXHOCTHOE HATSHKCHHE W
KalWUISpHBIE SIBIICHUS B TNPUPOJAE, KPUCTAIBI B Mpupoae, uzinydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00Opa3oBaHHE POCHI, TyMaHa, WHEs, CHEra,
JNEKTPUYECKUE SBIEHUS B arMmocdepe, DIEKTPUYECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE Mojie 3eMJid, ApPeid MOII0COB, POJb MAarHUTHOTO TOJSA JUIsl JKM3HU Ha
3emiie, TOJIIPHOE CHUSHUE, TPU ITOM MEPEBOJUTH MPAKTUYECKYIO 3a7a4y B y4eOHYIO,
BBIJIETISITh CYLIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHMIA;

OMHCHIBATh M3yUEHHBIC CBOWCTBA Te U (U3UUECKUE SIBICHUS, UCIIONB3Ys (PU3HUECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPCHHSS JHEPrus, KOJIUYECTBO TEILIOTHI, YJIeIbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YJelbHAas TEIJIOTa I[UIABJICHUS, YyJelbHas TeIloTa
napooOpa3oBaHUs, ylelbHAs TEIUIOTa CTOpPaHUS TOIUIMBA, KOI(PQHUIMEHT MOJIE3HOTO
JICUCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEIbHAS BIIAXKHOCTH BO3/lyXa, JIEKTPUUYECKHI
3apsi, CUja TOKa, OJJIEKTPUYECKOE HAMNPSHKEHUE, COIMPOTUBIICHUE IPOBOJHUKA,
yIEJIBHOE CONMPOTHUBJICHUE BEIIECTBA, pad0Ta U MOITHOCTH AJEKTPUUYECKOTO TOKA), MPU
OMHMCAaHUU TIPABUIBLHO TPAKTOBATh (DU3WYECKUNM CMBICT HCIIONB3YEMBIX BEJIMYHWH,
0003HAUCHUS W €IUHUIIBI (PU3NYECKUX BEIIMYWH, HAXOAUTh (DOPMYJIIbI, CBS3BIBAIOIINE



JaHHYI0 (PU3MYECKYI0O BEJIMYUHY C JPYTUMH BEIUYMHAMM, CTPOUTH TIpaduku
M3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYMH;

XapaKTepu30BaTh CBOICTBAa Tel, (U3NYECKHE SIBICHHUS W TMPOIECCHl, HCIOIb3YS
OCHOBHBIE€ TOJIOXKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU CTPOCHHS BEIIECTBA,
MPUHILIAIT CYNEPHO3UIMHN ToJed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsiga, 3akoH OMa i ydacTka 1enu, 3akoH Jlkoyns—JIeHna, 3aKkoH COXpaHEHUs
SHEpPruM, MPH 3TOM JaBaTh CJIOBECHYIO (HOPMYIHMPOBKY 3aKOHA M 3alMCHIBATh €r0
MaTEMaTHYECKOE BBIPA)KEHHUE;

OOBSICHATh (U3NYECKHE MPOIECChl M CBOMCTBA T€l, B TOM YHCIE U B KOHTEKCTE
CUTyallull  NPAaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATb  NPUYMHHO-
CIIEJICTBEHHBIE CBS3H, CTPOUTH O0BSICHEHNE U3 1—2 JTOTMYeCKHUX 1IaroB ¢ Onopou Ha 1—
2 W3y4YEHHBIX CBOMCTBAa (PU3MYECKUX SBJICHUM, (UINYECKUX 3aKOHOB MWJIU
3aKOHOMEPHOCTEH;

pemarh pacuyéTHbIC 3a7aud B 2—3 JCWCTBUSA, HCIOJIB3YysS 3aKOHBI U (OPMYIIBI,
CBs3bIBatONME (DM3MYECKHE BENUYMHBI: HAa OCHOBE aHajlu3a YCIOBHUS 3aJaud
3alAChIBaTh KPAaTKOE YCIIOBUE, BBIABIATh HEJOCTATOK JAHHBIX Ul PELIEHUS 3a/1ayH,
BBIOMPATH 3aKOHBI U (OPMYJIBbI, HEOOXOTUMBIE JJIS €€ peIIeHUs], TPOBOAUTH PACUETHI U
CpaBHUBATh MOJyYECHHOE 3HAYCHHE (PU3NUECKOI BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacro3HaBaTh TPOOJIEMBI, KOTOpPBIE MOXKHO PEIIMTH MPH TOMONIM (U3NIECKUX
METOJIOB,  MCIOJb3ysl ~ ONHCAaHUE  MCCIEAOBaHUS,  BBIIEHATH  MPOBEPSIEMOE
MIPENIOJIOKEHNE, OLIEHWBATh MPaBWJIBHOCTh TMOPSAKAa MPOBEIACHHS HCCIEAOBaHUSA,
JIeNaTh BBIBO/IBI;

MPOBOAMTH OMBITHI MO HAOMIOICHUIO (PU3UUECKHUX SBICHUIN WK (PU3MUECKUX CBOICTB
Ten (KamWwUISpHBIE SIBICHHS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béma,
TEMIIEPATYPHI, CKOPOCTH IIPOLIECCA OCTHIBAHUS U HArpEBaHUs MIPU U3JIYUYEHHUH OT I[BETa
U3Iydarouel  (Morjaomaroneiil) MOBEpXHOCTH, CKOPOCTb HCIApeHHs BOJBI  OT
TEMIIEPATypbl JKUIAKOCTM U IUIOMAAM €€ TIOBEPXHOCTH, JJIEKTpU3aLUsi Tel U
B3alMOJICHCTBHE AJIEKTPUUECKHUX 3aps]I0B, B3aMMOJEHCTBHE MOCTOSHHBIX MAarHWTOB,
BU3YaJM3alisl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHuTOB, A€UCTBUS MAarHUTHOTO MO
Ha TPOBOJHUK C TOKOM, CBOMCTBa 3JE€KTPOMAarHUTa, CBOICTBa 3JIEKTPOIBUTATENS
MOCTOSIHHOTO TOKa): (OpMyIHpOBaTh MPOBEPSieMble MPEANONIOKEHUs, CcOOUpaTh
YCTaHOBKY M3 MpPEUIOKEHHOTO 000py/JOBaHMs, OMNKMCHIBATh XOJ ONbITA U
(bopMyIHpOBaTh BBIBOKI;

BBITNIOJHATH NPSAMbIE U3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEIBHON BJIA)KHOCTH BO31yXa,
CWJIbI TOKa, HANpsHKEHUs C HCIOJb30BAaHUEM AaHAJIOTOBBIX NPUOOPOB M JaTUYUKOB
(¢u3NYeCKUX BEIWYMH, CPAaBHMBATh pPE3yJIbTaThl W3MEPEHUNl ¢ yd€TOM 3a/JaHHOU
a0COIIOTHON TOTPEITHOCTH;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTH OJHON (DM3MYECKOW BEIIMYMHBI OT JAPYTOU C
UCIOJIb30BaHUEM MPSMBIX U3MEpPEHUN (3aBUCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIAAH TONEPEUYHOr0 CEUYEHUs U YACIBHOIO CONPOTUBIIECHUS BELIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYLIETO YepE3 MPOBOJHUK, OT HAIIPSHKEHUS Ha IPOBOJHUKE,
HCCJIEIOBAaHUE TOCJIEI0BATEIbHOTO U MapajuIeIbHOTO COEAUHEHWH IPOBOJHUKOB):
IUIAHUPOBATh UCCIIEI0OBaHUE, COOMPATh YCTAHOBKY U BBINOJIHSITH U3MEPEHUS, CIELys
MIPEJIOKEHHOMY IIaHy, (PUKCUPOBAaTh PE3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUJE
Tabyiul U rpaduKoB, 1eJaTh BHIBOABI MO Pe3yJbTaTaM UCCIIEI0BaHUS;



® [POBOAMTH KOCBEHHBIE M3MepeHHs (PU3NYECKHX BENUYMH (yHAelbHas TEII0EMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHIKA, pab0Ta U MOUIHOCTH 3JEKTPUUECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, CcOoOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
NIPEUI0KEHHON HHCTPYKIIUH, U BBIYHCIISTh 3HAYCHNE BEJTMINHBL;

® coOnopaTh TpaBWiIa TEXHUKM Oe€30MacHOCTH TMpu paboTre ¢ 1a00paTOPHBIM
o0opyI0BaHUEM;

®  XapaKkTepU30BaThb MPHUHLMIIBI JCHCTBUS M3YUYEHHBIX MNPUOOPOB M TEXHUUECKUX
YCTPOWCTB € OMOpPOH HAa MX OMHCAHUA (B TOM YHCIE: CUCTEMa OTOIUICHUS JIOMOB,
TMUTPOMETp, MapoBas TypOuHa, amMIepMeTp, BOJBTMETP, CUETUYHMK DJICKTPUUECKOM
SHEPIUH, DIEKTPOOCBETHTEIbHbIE TNPUOOPHI, HArpeBaTeIbHBIE JIEKTPONPUOOPHI
(mpuMepsl), SIEKTPUYECKUE MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, O3JIEKTPOJBUTATENb
MOCTOSTHHOTO TOKAa), HWCIOJB3ys 3HAHHWS O CBOWCTBAaX (U3MYECKUX SIBICHUH H
HE0OXoauMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

® pacrmo3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEpPUTENIbHBbIE NPHOOPHI IO
CXeéMaM M CXEMaTU4YHbIM PUCYHKaM (KHJKOCTHBIH TePMOMETp, TEPMOC, IICUXPOMETP,
TMUTPOMETp, JABMUraTelb BHYTPEHHErO CrOpaHHUs, 3JIEKTPOCKOIN, PEocTaT), COCTABIAThH
CXEMBI DJIEKTPUYECKHUX LIENeH ¢ MocieaoBaTeIbHbIM M MapalIeIbHIM COEAMHEHUEM
AJIEMEHTOB, pa3Inyasi yCIOBHbIE 0003HAUEHUS 2JIEMEHTOB AJIEKTPUUYECKHX IIeTICH;

® [PUBOIUTH NpUMEpPbl (HAXOOUTh HWHPOPMALMIO O TpUMeEpax) MPAKTHIECKOTO
WCTIONIB30BaHUST (PM3MUECKUX 3HAHWNA B TIOBCEIHEBHOW JKM3HU JUISI OOecTieueHHS
0e30macHOCTH TNpu OOpalieHuH ¢ OpubopaMu U TEXHUYECKUMH YCTPONCTBaMH,
COXPAaHEHHs 3JI0pOBbsI U COOJIIOJICHHSI HOPM DKOJOIMYECKOrOo IOBEJICHHS B
OKpY>Karollei cpeje;

® OCYLIECTBIATh NOUCK HH(popManMu (QHU3MUECKOro coaepxaHuss B IHTepHere, Ha
OCHOBE MMEIOLINXCS 3HAHUM M MyTEM CpaBHEHMS JIOTIOJIHUTEIbHBIX HCTOYHUKOB
BBIJICNIATh MH()OPMALIMIO, KOTOpas SBIISETCS MPOTHBOPEUMBOW WM MOXKET OBITh
HEJIOCTOBEPHOM;

®  JCIIOJIB30BATh MPH BBHIMIOJIHEHUH YYEOHBIX 3aaHUH HAYYHO-TIONMYJISIPHYIO JTUTEPATypy
(GU3NIECKOTO CO/EpKaHMs, CIpaBOYHBIE MaTepHalbl, pecypchl ceTtd HHTepHerT,
BJIaJeTh NMPUEMaMHU KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHMs HHPOpPMALUU U3
OJTHOM 3HAKOBOM CHCTEMBI B IpYTYIO;

® co3gaBaTh COOCTBEHHBIE NHCBMEHHBIE W KpaTKUE YCTHbIE cOoOOIIeHus, 00001mas
MHPOPMALIMIO U3 HECKOJBKUX MCTOYHHUKOB (PU3UUECKOTO COJACP)KAHUs, B TOM YHCIe
nyONWYHO  TPEACTaBIATh  pe3yabTaTbl  MPOEKTHOM MM HMCCIEI0BATENbCKOM
AESTEeNbHOCTH, TIPU STOM T'PaMOTHO HCIIOJIb30BaTh M3yUYCHHBIH MOHATHUHBINA armapaT
Kypca (HU3UKH, COTPOBOXKIATH BEICTYIUICHHE MTPE3CHTAIHCH;

® T[pU BHINOJHCHUH YYEOHBIX TPOCKTOB M WCCIEAOBAHWHA (U3NIECKHX IPOIECCOB
pacripenienate 00s13aHHOCTH B I'PYyIIE B COOTBETCTBMM C IOCTaBIEHHBIMHU 3a/layaMH,
CIIEIUTh 3a BBINOJHEHWEM IUIaHa JEeMCTBUH M KOPPEKTHPOBATH €ro, aAeKBaTHO
OLIEHMBAaTh COOCTBEHHBIM  BKJaJ B  JEATEIbHOCTb  TIPYIIBI,  BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMMOECHCTBHUE, POSBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoniy oOyuenus B 9 Kiacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI

oTpaxaTb c(hOPMHUPOBAHHOCTh Y 00YHaIOIIUXCSI YMEHUI:

® JCIONB30BATh IMOHATHS: CHCTEMa OTCU€Ta, MaTepHalibHAas TOYKA, TPACKTOPHS,
OTHOCHTEIIFHOCTh MEXaHHUYECKOTO ABIKEHHS, Aedopmarust (ynpyras, miacTuieckas),
TpPEHUE, LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb M MEperpys3Kku, LEHTp



TSOKECTH, aOCONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOro Tena, paBHOBECHE,
MEXaHWYECKUe KONeOaHWsi W  BOJHBL, 3BYK, HHPpPa3BYyK U  YyIbTPa3BYK,
AJICKTPOMATrHUTHBIC BOJIHBI, ITKajda 3JICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHUs M TOTJIONIeHus, anbda, Oera- U ramma-
W3ITy9CHUS, U30TOIIBI, SACPHAst SHEPTeTHKA;

pasnuyath SBJICHUS (pPaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABM)KEHUE, CBOOOIHOE MaJeHUE TeJl, pABHOMEPHOE
JIBWKEHUE 110 OKPYKHOCTH, B3aUMOJIEUCTBHE Tell, PEAaKTUBHOE JIBH)KECHHE,
KosnebaTeNbHOE NBIDKEHUE (3aTyXalwllue W BBIHYXKICHHBIE KOJEOAHMS), PE30HAHC,
BOJHOBOE JBMXKEHUE, OTpPaXCHHE 3ByKa, MNPIMOJUHEHHOE pacIpoCTpaHEHHUE,
OTpa)kKeHHE U NPEJIOMJICHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHNE
0ermoro cBera B CIEKTP M CIOXKEHHE CHEKTPAJbHBIX IIBETOB, JUCIEPCHUs CBETa,
€CTECTBEHHAs PaJIMOAKTUBHOCTh, BOZHUKHOBEHUE JTUHEHYATOrO CIEKTpa H3ITYyUYCHUS)
[0 OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JI€MOHCTPUPYIOIIHMX
naHHOEe (PU3UYECKOE SIBICHUE;

pacrno3HaBaTh NPOSBICHUE U3yUYEHHBIX (PU3NUECKHX SBICHUHN B OKpY’KaroleM Mupe (B
TOM uyHcle (U3NUECKUe SBICHUS B MPUPOJE: MPUIUBLI U OTIUBBI, BHKEHUE TUIAHET
ConHe4YHOM CUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX OPTAaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHHE, CEMCMHYECKHE BOJIHBI, I[yHAMH, 3XO0, IIBETa Tell,
ONTHYECKUE SABJICHUS B  TMpUpOjAE, OHMOJOTHYECKOE  JEHCTBUE  BUIUMOTO,
yABTPAPHUOIETOBOTO M PEHTTCHOBCKOTO HW3IyYCHHM, €CTECTBEHHBIH pPaJMOaKTUBHBINA
¢GboH, KOCMHUYECKHE JIy4d, paAAHMOAKTUBHOE W3JIyY€HHUE TPUPOIAHBIX MHUHEPAJIOB,
JeCTBHE PaIMOAKTUBHBIX M3JIyYCHUN Ha OpraHU3M 4eloBeKa), MPU 3TOM MEPEeBOIUTH
MPAKTUYECKYI0 3a7auyy B y4eOHYIO, BBIICTSATH CYIIECTBEHHBIC CBOWCTBA (MIPU3HAKHU)
(U3HYECKUX SIBICHUN;

OIMHCHIBATh M3YYCHHBIC CBOMCTBA TeN U (PU3UUECKHE SBICHUS, UCTIONB3Ys (pU3UUecKue
BEJIMYUHBI (CPEHsST M MTHOBEHHAs] CKOPOCTh TeJia MPU HEPABHOMEPHOM JBUKEHUH,
YCKOpEHUE, MepeMeIlIeHnue, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, YCKOpEeHHE CBOOOJHOIO Ma/ieHus, BeC Tejia, UMIYJbC Tela, UMITYJIbC
CHJIbI, MEXaHHuYecKasi paboTa U MOIIHOCTh, MOTEHIMAIbHASL SHEPTHUS TeJa, MOJHITOrO
HaJl IOBEPXHOCTHIO 3€MJIM, TOTEHIMAIbHAS SHEPIHs CKATOUM MPYKUHBI, KHHETHYECKas
SHEprus, TOJHas MeXaHWdecKas HHeprus, MepuoJ] W 4YacToTa KoyeOaHWH, IIruHa
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
Cpelbl), TIPH OMHCAHWU TMPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIOJB3YEeMbIX
BEJIMYUH, O0O3HAYCHUS M €IUHUIIBI (U3UYECKUX BEIIMYUH, HAXOAUTH (HOPMYIIbI,
CBS3BIBAIOIME JIAHHYIO (DU3MYECKYI0 BEJIMYHUHY C JAPYTMMH BEJIWYWHAMHU, CTPOUTH
rpaduKu U3yYEHHBIX 3aBUCUMOCTEN (PU3UIECKUX BEITHYNH;

XapaKkTepu30BaTh CBOWCTBA Tel, (hU3HUECKUEe SBICHUS M MPOIECCHI, UCIIONb3Ys 3aKOH
COXpaHEHUsl PHEPruH, 3aKOH BCEMHUPHOI'O TATOTEHHUS, MPHUHLMI CYHEPIO3UINN CHUJI,
MIPUHIUIT OTHOCUTENLHOCTH [ "anuines, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPaXEHUS W TMPEIOMJICHHS CBETa, 3aKOHBl COXPAHEHMs 3aps0BOTO U
MacCOBOTO YHCENl TMpU SACPHBIX pEakUusX, IpU OSTOM JlaBaThb CJIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHIECKOE BHIPAKCHHICE;

OOBACHATH (HU3UYECKHE TPOIECCHl M CBOWCTBA TEJN, B TOM YHCJIE U B KOHTEKCTE
CUTyallMii  TPAKTUKOOPUEHTHUPOBAHHOTO  XapaKTepa:  BBIABISATH  IMPUYUHHO-
CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX IIIaroB ¢ OMOpor Ha 2—



3 u3yueHHBIX CBOWcTBa (U3MYECKUX SBICHHUH, (UIUUECKUX 3aKOHOB MIIH
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 3a7jau (ONUparoIecs Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCTIONb3YsI
3aKOHbI U (OpMyIbl, CBSI3bIBalOIIME (PU3MUECKHE BEIUYMHBI: Ha OCHOBE aHaJIN3a
YCIIOBUSL 3a/ladydl 3allUChIBaTh KPAaTKO€ YCJIOBUE, BBISABIATH HENOCTAIOIINE WU
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE IS PEHICHUS,
IPOBOJIUTh PACUYE€Thl M  OLIEHWBATh PEATMCTUYHOCTH TOJTYYEHHOTO 3HAuYEHUs
¢$u3nUecKoil BETUUNHBL;

pacrio3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PELIMTh IPH TOMOLIM (U3NIECKUX
METOZOB,  MCIIONB3ysl  OMHMCAaHUE  WCCICAOBAaHUS,  BBIICIATH  IPOBEpsEMOE
IIPENIIOJIOKEHNE, OLIEHWBATh IPAaBUWJIBHOCTh IOPSAKAa NPOBEIACHHS MCCIEAO0BaHUSA,
JeTaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTAThl HAOIIOACHUH U OTIBITOB;

MIPOBOJIUTH OMBITHI TTO0 HAOIOJACHNUIO (PU3MUYECKUX SBICHUN WM (QU3NIECKUX CBOWCTB
Tes (U3ydeHue BTOporo 3akoHa HbloTOHA, 3aKOHa COXpaHEHUsl SHEPruH, 3aBUCUMOCTb
nepuojia KojaebaHuil NPy KMHHOTO MAasTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEHHOE paclpOCTpaHEHUE
CBETa, pPa3lioKEHHE Oeloro cBeTa B CIEKTP, M3YUYCHHE CBOWCTB H300paKeHUS B
IUIOCKOM 3€pKaJle M CBOMCTB W300pakKeHHsI MpeaMera B coOHparomel JiMH3e,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB W3IIYYEHHsI): CaMOCTOSITEIBHO
coOupaTh yCTAHOBKY M3 U30BITOYHOTO Habopa 000pyAOBaHMS, ONIUCHIBAThH XO/1 ONbITA U
€ro pe3yabTaThl, (HOPMYIHPOBATH BHIBOIHI;

IPOBOJUTh IPU HEOOXOAMMOCTH CEPUI0 TNPSAMBIX H3MEPEHUi, Ompenenss cperHee
3HAYeHUE M3MepsieMON BeNUYMHBl ((OKYCHOE paccTOSHME COOMparoliel JIMH3bI),
000CHOBBIBaTh BEIOOP crioco0a u3MepeHHs (M3MEepUTENLHOI0 Ipudopa);

MIPOBOJIUTH HCCIICIOBAaHUE 3aBUCUMOCTEH (DPU3MYECKMX BEIMYMH C HCIHOJIb30BAHUEM
OpSAMBIX H3MEPEHHUH (3aBUCUMOCTh NYTH OT BPEMEHH NpU PaBHOYCKOPEHHOM
IBIDKEHUH ©0€3 HayaJbHOM CKOPOCTH, TepHoJa KOJIeOaHWH MaTeMaTH4YeCKOTO
MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPaKEHHs CBETAa OT yIja MaaeHHs |
yriia MpeioMJIEHUsl OT yIiia MaJieHus1): IUIaHUPOBaTh MCCIIEOBAHHUE, CAMOCTOSATEIBHO
coOupaTb YCTaHOBKY, (UKCHpPOBAaTh pe3yjibTaThl IOJyYEHHOH 3aBUCHUMOCTH
¢u3nUecKux BEIMYUH B BHJIE TAOMUIl U rpauKOB, AeIaTh BBIBOABI IO PE3yjbTaTaM
HCCIICIOBAHMS,

IPOBOJUTh KOCBEHHBIE H3MEpeHHs (PU3MUECKUX BEIMYUH (CpeaHssl CKOPOCTh H
YCKOpPEHHE Tejia NMPU PaBHOYCKOPEHHOM JIBUIKEHUH, YCKOPEHHUE CBOOOIHOTO MaJCHUS,
KECTKOCTh TPYXKUHBI, KOIDDUIIMEHT TpeHHs CKOIBKEHHs, MEXaHW4eckas paboTa H
MOIIIHOCTh, 4YacTOTa M TMepuoj KojeOaHuH MaTeMaTUYeCcKOro M MPYKHUHHOTO
MasATHHKOB, ONTHYECKAass CHUJa COOHWpAarIe JIMH3BI, PATUOAKTUBHBIA  (DOH):
IUIAaHUPOBAaTh M3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJIHATH
U3MEpPEHUs, Cleays NPeasIOKeHHON MHCTPYKIMH, BBIYMCIATH 3HAYEHUE BEIMYUHBI U
aHAJM3UPOBATh IOJyYEHHbIE pE3yNbTaTbl € YYETOM 3aJaHHOM IOTPELIHOCTH

U3MEpPEHU;
coOmogaTh TMpaBUja TEXHUKH O€30MacHOCTH Tpu pabore ¢  JabOpaTOPHBIM
00opy/ToBaHUEM;

pasnnanL OCHOBHBEIC HpI/I3HaKI/I I/I?)y‘IeHHBIX (1)I/ISI/I‘~I€CKI/IX MOI[CJ'I@ﬁI MaTepI/IaJ'II)Hafl
TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOYEYHBIM HMCTOYHHWK CBETA, JIyd, TOHKAs JIMH3A,
MJIaHEeTapHask MOJENIb aTOMa, HyKJIOHHAsI MOJIeNIb ATOMHOTO S]1pa;



XapaKTepu30BaTh NPUHIUINBI JEHCTBUA M3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOICTB C ONOPOM Ha UX ONUCAHUS (B TOM YHUCIIE: CIIUJOMETP, JaTYUKHU MOJIOKEHNUS,
paccTosiHUS M YCKOPEHHSI, PAKeTa, 9X0JIOT, OUKHU, TIEPUCKOII, (poToanmapaT, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOII, JI03UMETpP, Kamepa BuiabcoHa), UCHONB3yS 3HAHHUS O
CBOMCTBAaX (U3NYECKUX SBJICHUN U HEOOXOAUMbIe (PU3NUECKHIE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPHOOPOB U TEXHOJIOIMYECKHX IMPOLIECCOB NPU PEILICHUH y4eOHO-
NPAaKTUYECKUX 3aj[ay, ONTHYECKHUE CXEMBbI /ISl IOCTPOCHUSI M300pakeHUIl B IIIOCKOM
3epKaje u coouparomieit TuH3e;

NPUBOAUTE TPHUMEPHl (HAXOAUTh HHGOPMAIMIO O MPUMEPax) MPAKTUIECKOTO
WCTIOJIb30BaHUST (PU3MUECKUX 3HAHWNA B TOBCEIHEBHOW JKU3HU JUISI OOecTieueHHS
0e30MmacHOCTH TNpU OOpalleHUH ¢ OpubopaMu U TEXHUYECKUMH YCTPOMCTBaMH,
COXPAaHEHHUs 3/I0pOBbS U COOJIIOJICHUS HOPM DOKOJIOTMYECKOTO IIOBEICHUS B
OKpY>Karolleu cpee;

OCYLIECTBIIATh MNOUCK HH(popManuu ¢usndeckoro coaepxkanus B HMHTepHere,
CaMOCTOSITENIHO (POPMYJIMPYsl TMOMCKOBBIM 3ampoc, HAaXOAWTh IyTH ONpEIeNCHHS
JOCTOBEPHOCTH TIOJIyUeHHOH HWH(POpPMALlMM Ha OCHOBE MMEIOUIMXCS 3HAHUM H
JIOTIOJIHUTENBHBIX HCTOUHUKOB;

HCIIOJIb30BaTh NIPU BHINIOJHEHUH YYEOHBIX 33JaHUIl HAYyYHO-IOMYJISIPHYIO JIUTEPATYpPy
(U3NYECKOT0 COJEpXKaHUs, CIPaBOYHbIE MaTepHalibl, pecypchl ceTu HTepHer,
BJIaIeTh MpUEMAMM KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUS HHPOpMALUU U3
OJIHOM 3HaKOBOM CHUCTEMBI B APYTYIO;

co3/1aBaTb COOCTBEHHbIE NMMCbMEHHbIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpMaIuu
U3 HECKOJbKUX MCTOYHHKOB (PU3MUECKOrO coJepKaHHs, MyOIMYHO MpPECTaBIATh
pe3yJIbTaThl MPOEKTHOW WJIM UCCIIEN0BATENIBCKON NIEATENBHOCTH, IIPU 3TOM I'PaMOTHO
MCTOJIb30BAaTh HM3YYCHHBIM TMOHATUHHBIN ammapar H3y4yaeMmoro paszena (QHU3UKH H
COINPOBOXATh BBICTYIUIEHHWE Mpe3eHTaluel ¢ y4€ToM OCOOEHHOCTEH ayIUuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
N KosauuecTBo 4yacos DJIeKTPOHHbBIE
[
w/n HaumenoBanue pa3aejioB U TEM NMpPorpaMmabl B KOHTpOJIbHI)Ie HpaKTl/l‘ICCKl/le (II]/I(l)pOBBIe)
cero padoThl padoThl o0pa3oBaTe/IbHbIE
pecypcsbl
Pa3nes 1. ®dusuka u eé posib B IO3HAHUM OKPY KAIOIIEro MIUpa
bu6morexa [JOK
1.1 ®du3sMkKa - HayKa 0 IpUpoae 2 0 0 https://m.edso0.ru/7f4161
94
bu6mmoreka [IOK
1.2 Du3nyuecKue BeTUYUHbI 2 0 1 https://m.edsoo.ru/7f4161
94
bubmnoreka LIOK
1.3 EcTecTBeHHOHAy4HBIN METO/1 MO3HAHUS 2 0 1 https://m.edsoo.ru/7f4161
94
Hroro no pazgeny 6
Paspnen 2. IlepBoHayaibHbIe CBEACHHS 0 CTPOCHHHU BellleCTBa
bubmoreka [JOK
2.1 Crpoenue BemecTna 1 0 0 https://m.edsoo.ru/7f4161
94
bubmuorexa [JOK
2.2 JIBm>keHre U B3aMMOJICMCTBHE YaCTHI] BEIIECTBA 2 0 1 https://m.edsoo.ru/7f4161
94
bu6moreka [IOK
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2 0 0 https://m.edsoo.ru/7f4161

94




Hroro no pazgeny

Paznen 3. /IBukeHue U B3aUMOJAeHCTBHE TeJl

bubmuorexa [JOK
3.1 Mexannueckoe IBIKCHHE 3 https://m.edsoo.ru/7f4161
94
bu6mmoreka [IOK
3.2 Nuepuus, macca, INIOTHOCTD 4 https://m.edsoo.ru/7f4161
94
bu6mmoreka [JOK
33 Cuna. Bunsl cun 14 https://m.edsoo.ru/7f4161
94
Hroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
[asnenue. Ilepenaya naBneHust TBEpAbIMU bubmorexa IIOK
4.1 ) 3 https://m.edsoo.ru/7f4161
TeJIaMH, JXUAKOCTSIMH U Fa3aMH o4
bu6mmoreka [IOK
4.2 JlaBineHune KUJIKOCTH 5 https://m.edsoo.ru/7f4161
94
bu6mmorexa [JOK
4.3 AtmocdepHoe naBieHne 6 https://m.edsoo.ru/7f4161
94
JlelicTBHE )KMIKOCTH U ra3a Ha MOTPYKEHHOE B Bubmaorexa IIOK
44 Py 7 https://m.edsoo.ru/7f4161
HHX TEIO
94
Hroro no pasneny 21

Pazgea 5. PaboTa u MOIIHOCTB. JHEPrust




bu6mmoreka [IOK
5.1 Pabota n MomHOCTh 3 1 https://m.edsoo.ru/7f4161
94
bu6morexa [JOK
5.2 [IpocThie MexaHU3MBI 5 1 https://m.edsoo.ru/7f4161
94
bu6mmoreka [IOK
53 Mexannueckast SHEprus 4 1 https://m.edsoo.ru/7f4161
94
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12




8 KUIACC

KosnunyecTBo 4yacos DJIEKTPOHHBIE
HanmMeHoBaHMe pa3eioB U TeM
Ne i/ Kontposbnblie | Ipakrnueckue | (unppoBbie)
NMPOrpaMMsbl Bcero
padoThl paboThl o0pa3oBaTe/IbHbIE
pecypcsbl
Pa3nes 1. TenJioBble siBjIeHUs!
. bubmuoreka [JOK
1.1 CrpoeHue u cBOWCTBa BELIECTBA 7 0 0 hits://m.cdsoo.ru/Tf4A18 1 ce
bubmmoreka [{OK
1.2 Temoele npoueccy! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DjieKTpHYecKHe H MAaTrHUTHBIE SIBJICHUS
DNeKTpUYEeCKHe 3apsiibl. 3apsHKEHHbIE Tela bubmuoreka [JOK
2.1 . 7 0 1
U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [ToCTOSIHHBIN 2JIEKTPUUYECKUIN TOK 20 1 7 hitps://m.edsoo.rw/ 74181 ce
bu6nmoreka [{OK
2.3 MaruTHbie SBACHHA 6 ! 13 https://m.edsoo.ru/7f4181ce
bubmmoreka [JOK
24 DICKTPOMATHHTHAS HHYKUHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 3 14.5




9 KUIIACC

KoJsunuyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM (ungposbie)
Ne i/m Konrpoabnsbie | IlpakTuyeckne
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pazngean 1. Mexannuyeckue siBJ1eHUsA
L1 MexaHn4ecKoe IBIKCHUE U CIIOCOOBI €T0 10 0 | bu6mmoreka [{OK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
1.2 B 7 20 1 3
SAIMONCHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 0 3
KOHBL COXPATICHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanu4veckue Ko0Ja1e0aHUS M BOJHBI
bubmuoreka [JOK
2.1 M
CXAHMICCKHE KONCOaHHA / 0 3 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
2.2 M .3 8 1 3
CXAHITICCKHIE BOIHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgen 3. DiieKTPOMArHUTHOE 1OJI€ M DJIEKTPOMATHUTHBIE BOJIHBI
DIIeKTPOMarHuTHOE TI0JIE 1 bubnuorexa [JOK
3.1 6 0 2
3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbI€ IBJICHUSA




but6mmoreka [JOK

4.1 3aKOHBI PacCIpOCTPaHEHHUS CBETA 6 2 hits://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI 6 3 htps://m.edsoo.ru/7f41 ada6
bubnuoreka [JOK
4.3 Paznoxenue 6e10ro CBeTa B CIIEKTP 3 2 hitps://m.cdsoo /7641 ada6
Hroro no pazneny 15
Pa3znen 5. KBanToBbIC SIBJICHUA
bu6mmorexa [IOK
5.1 Hcnyckanue u norjioneHue cBeTa aroMOM 4 1 hits://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
32 (CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
5.3 SnepHbie peakunu 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3nes 6. [loBTopuTe1bHO-0000111a101M I MOYJIb
[ToBTOpenue u 0000IIEHUE COIEPIKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27




ITIOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne i/

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoJsbHble
padoThI

IIpakTHYecKkue
padoTsbI

®dusnka — Hayka o npupone. BneHus
IIPUPOLBI

dusznyeckue SBICHUS

duszndyeckue BEININHBI U UX HU3MEPCHUC

VYpok-uccnenosanue "M3mepenue
TEMIEPATyphl PU TOMOIIH KUAKOCTHOTO
TEPMOMETPA U AaTYMKA TemMrepaTypsl”

Meroasl Hay4yHOTO 1o3HaHus. OnucaHue
(bu3nUecKuX SBICHUN C TIOMOIIBIO
MoJieIen

Ypok-uccnenosanue "IIpoBepka runoTe3sl:

JTAIBHOCTH MOJETA [IApUKa, MYIEHHOTO
TOPU30HTAILHO, TEM OO0JIbIIEe, YeM OOJIbIIe
BBICOTA ITycKa"

Crpoenue BemniectBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEILIECTBA

]_IBI/I}KCHI/IG qaCTul BCIICCTBA

Ypok-uccnenoanue «OMbITHI 11O
Ha0JII0/ICHUIO TEIJIOBOTO PaCIIMPEHUS




Tra3oB»

10 ArperatHbie COCTOSIHUSI BEIIECTBA
OCOOEHHOCTH arperaTHbIX COCTOSHUIM

1 Bo1bI. O000IIEHNE 110 pa3ieny
«IlepBoHauanbHbIE CBEACHUS O CTPOCHUH
BEILIECTBA»

12 Mexanunueckoe ABuxeHue. PaBHoMepHOe U
HEpPaBHOMEPHOE JIBUKEHUE

13 CxopocTb. Equnuiibl ckopoctu

14 Pacuer myTu 1 BpeMeHU IBUKEHUS

15 Huepuus. Macca — Mepa HHEPTHOCTH TEN

16 [InoTHOCTH BemecTBa. Pacuer Macchl n
o0BeMa Tena 1Mo ero MIOTHOCTH

17 JlaboparopHas pabota «Onpenenenue
IUIOTHOCTHU TBEPJIOTO TETa

13 Pemenue 3anay no reme "I1noTHOCTH
BemecTna”
Cuna xak XxapakTepuCTHKa

19 B3auMozeicTBus Ten. Cuiia ynpyrocru.
3axoH ['yka
JlabopaTtopHas pabora «M3yuenue

20 3aBHCUMOCTH pacTsoKeHus (aedopmariim)
MPY>KUHBI OT MPUJIOKEHHON CHIIBI»

21 SIBnenue Tarorenus. Cuna TsHKECTH
CBsI3b MEX]ly CHIION TSKECTH U Maccou

22 tena. Bec Tena. Pemenue 3agau o reme

"Cwnna Tsoxkectu"




Cuna TspKeCcTH Ha IpYTruX IUIaHeTax.

23 duznyeckne XapakTepUCTUKHU TUIaHET

24 Nsmepenue cwi. JlunamomeTp

25 Bec tena. HesecomocTh

2% CrnosxeHue IByX CUJI, HAIIPaBJICHHBIX IO
OJHOM IIpsiMOi1. PaBHOAEHCTBYIOIAs CUIT

7 Penrenue 3amau mo teme
"PaBHoelicTBYIOMIAs CHIT"

73 Cuiia TpeHus u e€ BUIbl. TpeHue B
MPUPOJIE M TEXHUKE
JlabopaTtopHast pabota «M3yuenue

29 3aBUCUMOCTH CUJIBI TPEHUS CKOIBKECHUS OT
CHUJIBI JABJICHUS U XapaKTepa
COTIPUKACAIOIIIUXCS TTOBEPXHOCTEM

30 Pemienue 3axau Ha onpeeneHue
PaBHOAECHCTBYIOLIEN CHJIBI
Pemenue 3amau no remam: «Bec Tenay,

31 «I"paduueckoe n3o00pakeHne CUI»,
«Cunby, «PaBHOACHCTBYIOIIAS CUID)
Kontponbhas paboTa no remam:

1 «MexaHunueckoe JBIKeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «['padudeckoe
nu3zo0paxenue cuimy, «CHUIIbD)

1 Hasnenune. CriocoObl yMEHBIICHUS U
yYBEJIMYEHUS 1aBIICHUS

34 JlaBrierue ra3za. 3aBUCUMOCTD JIaBIICHUS

ra3a ot o0bEma, TeMIepaTypbl




[lepenaua naBienust TBEPABIMU TeJIaMH,

35
JKUOKOCTSIMHU U razaMu. 3akoH Ilackains

36 JlaBneHue B )UIKOCTHU U Ta3e, BRI3BAHHOE
JIEHCTBUEM CHUJIBI TSDKECTH

37 Pemenue 3amau mo teme «/laBieHue B
SKUIKOCTH U ra3e. 3axoH ITackama»

38 Coobmaromumecs: cocy bl

39 I'mapaBaunyeckuii mpecc

40 Manomertpsl. [lopiiHeBOM KUIKOCTHBIN
Hacoc

A1 ATtmocdepa 3eMiIH U IPUIKHBL e€
CYyIIIECTBOBaHUS

42 Bec Boznmyxa. ATmochepHoe gaBieHue

13 H3mepeHne atMocepHOTo T1aBIeHUS.
Omneit Toppuuennu

44 3aBUCUMOCTh aTMOC(HEPHOT0 AaBJIECHUS OT
BBICOTBI HaJ] YPOBHEM MOPS

45 bapomerp-anepoua. ArmocgepHoe
JABJICHUE Ha PA3JTMYHBIX BHICOTAX

46 Pemenue 3amau mo Teme " AtmochepHoe
nasieHue"
JelicTBHE )KUIKOCTHU U Ta3a Ha

47 MOTPY>KEHHOE B HUX TEJIO. ApXUMEI0Ba
cuia
JlaboparopHas pabota «Onpenenenue

48 BBITAJIKUBAIOLIEN CUJIbI, ICMCTBYIOLIEH Ha

TCJI0, IIOTPY’KEHHOC B JKUJKOCTBH)




JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Teya B

4 BOJI€ OT 00bEMa MOTPYKEHHON B )KUJIKOCTh 1
YacTH TeJla»

50 [naBanue ten
JlaboparopHas pabota "KoHCTpynpoBaHue

51 apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U 1
onpeJieseHue e€ rpy30no LEMHOCTH"
Pemienue 3anau no remam: «IlnaBanue

52 cynos. Bo3nyxomiasanue», «/laBienue
TBEPJBIX TEJN, )KUJKOCTEN U Ta30B»

53 KonTponbnas pabota no Teme «JlaBnenue
TBEPJBIX TEN, )KUJKOCTEN U Ta30B»

54 Mexanudeckas padbora

55 MomHocTh. EMUHUIBI MOIITHOCTH

56 VYpok-uccnenoranue "Pacyér MoIHOCTH, 1
pa3BUBaeMoi IpU MOABEME 10 JiecTHULE"

57 [Ipocteie Mexanu3msbl. Peruar. PaBHoBecue
CHUJI Ha pblyare
Poruaru B TexHuKe, OBITY ¥ IPUPOJIE.

58 JlabGopaTopHas pabota «VccienoBanue 0.5
YCJIOBHI paBHOBECHS pblyara»

59 Pemenue 3aay no reme «Y cinoBus
PaBHOBECHSI pblyara»
KoaddunmenT monesnoro neicTBus

60 Mexanusma. Jlaboparopnast pabora 0.5

«3mepenne KIIJl HaKIIOHHOM TIOCKOCTH»




Pemenue 3agau o teme "Padora,

61 MotmHocTh, KIT/T" !
2 Mexannyeckas sHeprus. Kunernueckas u |
NOTEHLUaIbHAs SHEPrus
63 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTUH 1
YPOK-3KCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAJIBHOE OIIPEIEIICHUE
64 U3MEHEHUS! KHHETUYECKOU U 1 1
NOTEHLNAIBHON YHEPTUH IIPU CKaTbIBAHUU
TeJa Mo HaKJIOHHOM IIocKocTH"
65 KonTponsHas pabora no teme «Paborta u 1
MOIIIHOCTb. DHEPTUs»
66 PesepHbIii ypok. Pabora ¢ TekcTamu 1o |
TeMe "MexaHnuecKkoe IBUKeHue"
Peseprublit ypok. Pabota ¢ Tekctamu mo
67 teme "JlaBneHue TBEPABIX TEM, )KUIKOCTEH 1
U razos"
68 PesepsHblii ypok. Pabora ¢ TekcTamu 1o 1
teme "Pabora. MomHuocts. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

KoanuyecTBO 4acos

Ne ni/nt Tema ypoka B KouTtposbubl IIpakTnueckue
cero e padoThbI padoThl
| OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU U UX 1
OTIBITHBIE TIOJITBEPKIACHUS
2 Macca u pa3Mep aToMOB U MOJIEKYJI 1
3 Monenu TBEPAOTO, )KUIKOTO ¥ Ta3000pa3HOTO COCTOSHUN |
BEILIECTBA
OObsicHeHHEe CBOMCTB TBEPAOIO, )KHUJIKOTO U Ta3000pa3HOTo
4 COCTOSIHMI BEIIECTBA HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO- 1
KUHETUYECKOW TEOpUHU
Kpucranmmaeckue n amopdHbie Tema 1
CmaunBaHue M KaWUBIPHOCTh. [ToBEpXHOCTHOE HATSHKEHUE 1
TennoBoe pacHIMpeHnue U CxKATUE 1
g Temmnepatypa. CBs3b TEeMIIEPaTypbl CO CKOPOCTHIO TETIIOBOTO |
JIBUKCHHS YACTHI]
9 BryTtpennsis sueprusi. CriocoObl H3MEHEHUsI BHYTPEHHEH SHEPTUH 1
10 Buns! Tenonepenaun 1
1 Ypok-koHpepenmus "IIpakTuueckoe UCTOIb30BaHUE TEIIOBBIX 1 |
CBOWCTB BEILIECTB U MAaTEPHAJIOB B LIEJIAX dHEProcOepekeHus "
12 KommuecTtBO TEmIOTHL. Y IeabHas TEMIOEMKOCTD 1
13 YpaBHeHue TernoBoro 6ananca. TermmooOMeH U TeroBoe |
paBHOBecHE
14 JlaGopaTtopHas pabota "VccnenoBanue siBICHUS TEIUIOOOMEHA TpU 1 1

CMEIIMBAaHUM XOJOJIHON U ropsiuer Boibl"




PacueT xkonuduecTBa TCIIJIOTHI, H606XOI[I/IMOFO JJIs1 Harp€BaHUsA TEla

15 U BBIJICJISIEMOTO UM MPU OXJIaKICHUH

16 JlaGopaTtopHast pabota "Ornpezaenennue yAaeabHONU TEIIIOEMKOCTH
BenecTna"

17 OHeprus TomuBa. Y ieibHasl TENI0Ta CTOPAHUS

18 [1naBneHue u OTBEp/IEBAHNE KPUCTAIIMYECKUX TeIl. Y IeabHas
TEIJIOTA IJIABJICHUS

19 JlaGopaTtopHas pabota "OnpeneneHue yaeIbHON TEIIOThI
IUIaBJICHUS JIbAa"

20 [TapooOpa3oBanue u konaeHcauus. Mcnapenue

71 Kunenue. Y nenpHas Ternora napooOpa3oBaHus U KOHICHCAIIUH.
3aBUCHMOCTh TEMIIEPATYPhl KHUIICHUS OT aTMOC(EPHOTO TaBICHUS

2 Brnaxnocts Bo3ayxa. JlabopatopHas padora "Omnpenenenue
OTHOCUTENIbHOM BJIaXXHOCTU BO3yXxa"

23 Pemenue 3a1a4 Ha onpejiesieHne BIaKHOCTH BO3yXa

24 [TpunHtumbl paboThI TEIJIOBBIX ABUTaTeNel. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHUs

75 KII/ TermmoBoro nuratens. TeniaoBble ABUTATENN U 3allUTa
OKPY’KaIOIIEH CpeIbl

26 3aK0oH COXpaHEHUs U MPEBPAILICHUS SHEPTUH B TETUIOBBIX
nporueccax

7 [ToaroroBka Kk KOHTPOILHOM paboTe mo Teme "TennoBbie SBICHHUS.
M3MmeHeHue arperaTHbIX COCTOSIHUI BenecTBa"

)3 KoHnTtponbHas padora o teme "TermnoBsie siBiaeHus. MizmeHeHue
arperaTHbIX COCTOSIHUMI BemiecTa"

29 DnekTpusanus Teil. J{Ba poaa 3JIeKTpUYECKUX 3apsI0B

30 VYpok-uccienoBanue "OneKTpu3anus TeJa HHAYKUUEH U IpU




COIPUKOCHOBEHHUH"

31 B3aumoneiictBue 3apsokeHHBIX Tell. 3akoH Kynona
1 Onekrpuueckoe nojie. HanpspkeHHOCTh 37€KTPUUYECKOT0 MOJIS.
[IpuHIUI cynepno3uuuu IEKTPUIECKUX M0
13 Hocurenu anexkTpuyeckux 3apsaoB. IJIeMEHTapHbIN 3apsl.
Crpoenue aToma
14 [TpoBOAHMKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS ANEKTPUUECKOTO
3apsaa
35 Pemenne 3a1ay Ha IPUMEHEHUE CBOMCTB JJIEKTPUUYECKUX 3apsI0B
36 DIIEKTPUUYECKHM TOK, YCIOBHS €ro CyliecTBoBaHus. McTounuku
AIIEKTPUYECKOIO TOKA
37 JIeficTBHA DIIEKTPUYECKOTO TOKA
18 VYpoxk-uccnenosanue "JleiicTBrE 3JIEKTPUIECKOTO MOJISI Ha |
MPOBOJHUKH U AUIJICKTPUKH"
39 DJIEKTPUYECKUI TOK B METaJlIaX, )KUJIKOCTIX U ra3ax
40 DJeKTpuyecKas 1erb U €€ COCTaBHbIE YaCTH
A1 Cuna Toka. JlaboparopHas pabota "V3smepeHne U peryiupoBaHue 0.5
CHJIBI TOKA" '
4 DnekTpuueckoe HanpsikeHue. Bonbtmerp. Jlaboparopnas pabota 0.5
"U3mepeHue u peryJinpoBaHue HanpsHKeHus " '
13 ConpoTuBiieHUE MPOBOAHUKA. Y ACIBHOE CONPOTUBIIEHUE
BelIeCTBa
JlaGopaTopHas paboTta "3aBUCUMOCTH IJIEKTPUUECKOTO
44 COIPOTHUBJICHUS IPOBOJIHUKA OT €T0 JUIMHBI, IJIOIAAH 1
MOTIEPEYHOr0 CeUYeHus: U Matepuana”
45 3aBUCUMOCTh CHJIbI TOKA OT HanpspKkeHus. 3akoH OMma 1715 yyacTka
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JlabopaTtopHnas pabota "lccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,

46 UYIIETO Yepe3 PEe3UCTOP, OT CONMPOTUBIICHUSI PEUCTOPA U
HaInpsoKeHUs: Ha pe3ucTope”

47 ITocnenoBarenpHOE U MApaUIEIBHOE COETMHEHMS IIPOBOJHUKOB
JlabGopaTtopHast pabota "I[IpoBepka npaBuiIa CIOXKEHUS

48 HaIpPsKEHUH TIPU MOCIIEA0BATEIbHOM COSIMHEHUH JIBYX
pe3uctopos"

49 JlaboparopHas paboTta "IIpoBepka mpaBuia I CHIBI TOKa MpU
NapajuIeIbHOM COEITMHEHNHU PE3UCTOPOB"

50 Pemenue 3aa4 Ha mpruMeHeHne 3akoHa OMa 715 pa3IuyHOro
COEJIMHEHUS POBOIHUKOB

51 PaboTa 1 MOIITHOCTH JIEKTpUUYECKOTO TOKA. 3akoH JIkoyis-JIenna

5) JlabopaTtopHnas pabota "Onpenenenue padoThl U MOITHOCTH
AIEKTPUUECKOTO TOKA"

53 DNeKTpUUecKHe ey U MOTPEeOUTENN JIEKTPUIECKON YHEPTHH B
obITy. KOopoTkoe 3ambIkaHMe
[ToaroroBka K KOHTPOJIBHON paboTe MO TeMe "DIIeKTPUIECKIe

54 3apsizibl. 3apsKEHHbIE Tejla U uX B3auMojencTBus. [locTosHHbII
ANEKTPUUECKUH TOK"
KoHTponbHas pabota 1mo teme "DIeKTPUIECKUE 3apsiIbl.

55 3apshKeHHbIE Tella U UX B3auMoaeicTBus. [1ocTosHHBIHM
SJIEKTPUYECKUM TOK"

56 ITocTosIHHBIE MarHUThI, UX B3aUMOJICHCTBHE

57 Vpok-uccnenosanue "M3yuenue mosei mocTOTHHBIX MarHuToB"

58 MarunutHoe noje. MaruutHoe nosie 3eMiIu U ero 3HauyeHue AJis
JKU3HU Ha 3emMJie

59 OmneIT OpcTena. MarHuTHOE ToJie NEKTPUIECKOro TOKa




MarsamuTHOE 110JI¢ KaTyHIKU C TOKOM

[IpuMeHeHue 3IeKTpOMarHuToB B TexHUKe. JlabopaTopHas pabota

60 1 0.5
"N3yueHue neicTBUS MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM"
DIeKTpOoABUTATEINb IOCTOSTHHOTO ToKa. Mcnonb3oBanue

61 AJIEKTPOJIBUTATEICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE. 1
JlaboparopHnas pabota "KoHCTpyrpoBaHUE U U3yUYCHHE PaOOTHI
aNeKTpoaBUTaTes"

2 OmnbiTel @apazes. 3aKOH 3IEKTPOMarHUTHOM MHAYKIUU. [IpaBuio 1
Jlenna
Onekrporerepatop. CriocoObl MOTyUYEHUS IEKTPUUECKONA

63 SHEPruu. DIEKTPOCTAHIIUU Ha BO30OHOBIIIEMBIX HCTOYHUKAX 1
SHEPIrUu

64 [ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe "DIEKTPHUIECKUE 1 |
MAarHUTHBIC SIBJICHUS"

65 KonTponbHas pabota no teme "IneKTpUyecKue 1 MarHUTHbIE |
SBICHUS"

66 PesepsHslii ypok. Pabora ¢ Texkctamu no teme "Temossie 1
SIBICHUS"

67 PesepBHblit ypok. Pabota ¢ Tekctamu o teme "IloCTOSHHBIN 1
ANEKTPUUECKUH TOK"

68 PesepBHblit ypok. Pabora ¢ Tekcramu o TeMe "MarHuTHbie 1
sBieHUA"

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 14.5




9 KUIIACC

KoanyecTBO 4acos

Ne ni/nt Tema ypoka B KouTtpoJbHbie IIpakTnyeckue
cero padoThI padoThI
1 Mexanndeckoe aBrmKeHUE. MartepruanbHas TOUYKa 1
) Cucrema orcuyeta. OTHOCUTETBHOCTh MEXAaHUYECKOTO |
JIBUYKEHUS
3 PaBHOMEpHOE PAMOIIMHEMHOE JBUKEHUE 1
4 HepaBnomepHoe nipsimonnHeitHoe aBuxenne. CpeaHss u |
MTHOBEHHAsl CKOPOCTb
5 [IpsamonnHeiHOE PaBHOYCKOPEHHOE IBUKEHHUE. Y CKOPEHUE 1
6 CKopocTh NPSIMOJIMHEMHOTO PABHOYCKOPEHHOT'O JIBUKEHHUSI. |
I'padux ckopocTu
7 JIaGopartopHas pabota "OmnpeneneHne yCKOpeHus Tena npu | |
PaBHOYCKOPEHHOM JIBJKEHUU 10 HAKJIOHHOM m1ockoctu"
8 CBoOonHoe magenue tei. OnsiTel [anuies 1
9 PaBHOMepHOE aBMXKEHME IO OKpykHOCTH. [lepnon n yactora |
oOparmenust. JInHeitHas U yrioBas CKOPOCTH
10 LlenTpocTpeMHUTEIbEHOE YCKOPEHHE 1
11 IIepsbiii 3akoH HproToHa. BekTop cuiibl 1
12 Bropoii 3akon HetoToHna. PaBHozelicTByrommas cuia 1
13 Tperuii 3akon Herotona. Cynepno3uius cui 1
14 Pemenne 3amau Ha npuMeHeHue 3akoHOB HproToHa 1
15 Pemenue 3anaq no reme «Cuia ynpyroctu» 1
16 Cuna ynpyroctu. 3akoH ['yka 1




17 JlabopaTtopHas pabota «OnpeneneHne KECTKOCTH PYKUHBI)

18 Cuna tpeHus

19 Pemenue 3anau no reme «Cuina TpeHUs»

20 JlaboparopHas padota "Onpenenenue Ko3phUIUeHTa TPEHUS
CKOJIbXeHus"

] Pemenue 3amgau no teme "3akonsl HetoTona. Cuma ynpyrocrtu.
Cuna tpenus"

” Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHUE
CcBOOO/IHOTO Na/IeHUs

” VYpoxk-koHpepenuus "JIBIKeHHE TeNl BOKPYT TPaBUTALMOHHOTO
uentpa (Conneunas cucrema). ["anaktuku"

24 Pemenue 3anau no teme "Cuiia TSKECTH U 3aKOH BCEMUPHOTO
TArOTeHUs"

25 [lepBas kocMHuueckas CKOpocTs. HeBecoMOCTh U meperpy3Ku

26 PaBHOBecue maTepranbHON TOUKH. AOGCOTIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTO TeMa C 3aKpeIIEHHON OChIO BpAIICHUS

27 MowmeHnT cuinsl. LleHnTp TsKECTH

28 Pemenue 3anau no teme "MomeHT cuiibl. LleHTp TsxecT"

29 [ToaroroBka k KOHTPOJIBHOU paboTe Mo TeMe "MexaHnueckoe
nBIWKeHUue. Bizanumonencraue Ten"

30 KontponbHas padota mo Teme "MexaHnuecKkoe TBHKECHHE.
BzaunmoneiictBue Ten"

31 Nmnynbe Tena. UMnyabse cuiibl. 3aKOH COXpaHEHUsI UMITYJIbCA.
VYupyroe u Heynpyroe B3auMozeiicTBre

32 Pemrenue 3anau no teme "3aKkoH COXpaHEHUS UMITYJIbca"

1 Ypok-koH(pepeHnus "PeakTuBHOE IBIKEHUE B IPUPOJIE U

TexHuke"




34 Mexanundeckas paboTa U MOITHOCTh

35 PaboTa cuitbl TSKECTH, CUIIBI YIIPYTOCTH U CHJIIBI TPEHHS
JIaGoparophas pabota «OnpeneneHne padoTsl CUIIbI TPEHHS

36 [P PABHOMEPHOM JBUYKEHUU TeJla 110 TOPU30HTAIBbHON
MTOBEPXHOCTU»

37 CBs3b sHepruu U pabotsl. [loTeHnanpHas sHeprus

38 Kunernueckas sneprus. Teopema 0 KHHETUUECKON YHEPTUU

39 3aKOH COXpaHEHUs SHEPTUU B MEXaHUKE

40 JIaGoparopHas pabota «VI3yueHne 3aKkoHa COXpaHEHHS
SHEPTUN»

41 KonebarenbHoe IBMKEHUE U €r0 XapaKTePUCTUKU

42 3aryxaromue kojaebanus. BeiHykaeHHbie kosiebanus. Pesonanc

43 MareMaTtnueckuil ¥ py>KUHHBIA MAsITHUKA

44 VYpok-uccienoBanne «3aBUCUMOCTh MEpHOAA KoeOaHui oT
KECTKOCTHU IPYKUHBI U MACChI TPy3a»

45 [IpeBpartiieHre SHEPrUr MpU MEXaHUYECKUX KOJIeOaHUsIX

46 JIaboparopHas pabota «OnpesenaeHne 4acToThl ¥ IepHoaa
KoJIeOaHUH MPY>KUHHOTO MAasATHUKA

47 JlabopaTtopHas pabota «IIpoBepka HE3aBHCUMOCTH TTEpHOIa
Kosie0aHUH Tpy3a, MOABEIICHHOTO K HUTH, OT MaccChl Ipy3a»

43 Mexannyeckue BojHbl. CBONHCTBAa MEXAaHUYECKUX BOJIH.
[IpononbHBIE U IOTIEPEUHBIE BOJTHBI

49 VYpoxk-koH(pepeHuus "MexaHHUeCKUe BOIHbI B TBEPIOM Telle.
CelicMnueckue BOJIHBI"

50 3Byk. PacnipocTpaHenue n oTpakeHHE 3ByKa

51 Ypok-uccnenosanue "HabroaeHne 3aBUCUMOCTH BBICOTBI




3ByKa OT YaCTOThI"

52 ['pomMKOCTb 3ByKa U BbICOTA TOHA. AKYCTHUECKHI PE30HAHC

53 VYpoxk-koHpepenuus "YIipTpa3Byk U HH(Ppa3ByK B IPUPOJIE U
TeXHUKe"

54 ITonroToBka Kk KOHTPOJIBHOM paboTe Mo Teme "3aKOHbI
cOoXpaHeHUs. MexaHu4yeckue KoyieOaHus U BOJIHBI"

55 KontponbHast pabota mo teme "3aKOHBI COXpaHEHUSI.
MexaHuyeckue KojieOaHusi U BOJIHBI"

56 DNEeKTPOMarHuTHOE 1oJie. DIEeKTPOMAarHUTHBIE BOJHBI

57 CBolicTBa 3J1IEKTPOMarHUTHBIX BOJIH

58 Ypok-koHpepennus "lkana >n1eKTpOMarHUTHBIX BOJH.
Hcnonp30BaHne 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBS3H"

59 Ypoxk-uccienopanue "M3yueHne CBOMCTB JIEKTPOMArHUTHBIX
BOJIH C IOMOIIbIO MOOMIJIBHOTO TenedoHa"

60 Pemenue 3aa4 Ha onpe/esieHrne 4acTOThl U ITTUHBI
AJIEKTPOMArHUTHOW BOJIHBI

61 DnexTpoMarHuTHas npuposa csera. CKOpocTh CBETA.
BonHoBEIE cBOlICTBa cBETa

62 Hcrounuku ceera. IIpsMonnHetHOE paclIpOCTpaHEHUE CBETA.
3armenus ConHua u JIyHsl

63 3aKoH OTpakeHMs cBeTa. 3epkaina. Pemenue 3a1a4d Ha
IIPUMEHEHHE 3aKOHA OTPa)KEHHUs CBETA

64 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA

65 [TonHOE BHyTpeHHEE OTpakeHHe cBeTa. Vcnonbp3zoBaHue
MIOJIHOTO BHYTPEHHETO OTPa)KEHUS B ONTUYECKUX CBETOBOJIAX

66 JIaboparopHas pabota "HcciieqoBanue 3aBUCHMOCTH YTJIa

MPECJIOMJICHUSA CBECTOBOI'O Jiyda OT yIJid MaACHHWA Ha 'PAHUILIC




nn

"BO3/IyX-CTEKJIO

VYpok-koubepennus "Mcnoib3oBaHue MOJIHOTO BHYTPEHHETO

67 OTPa)XEHHUs: CBETOBO/Ibl, ONTUKOBOJOKOHHAS CBA3b" 1

68 JIunzel. OnTHYECKast cujla JIMH3BI 1

69 [ToctpoeHue n300pa>keHui B TMH3aX 1

70 JlabopaTtopHas pabota "Onpenenenre GOKYCHOTO PaCCTOSTHHS |
Y ONITUYECKOU CHIIBI COOMparomei JTHH3bI"

71 VYpok-koHpeperuus "OnTruueckue JMH30BbIE TPUOOPHI" 1

72 ['na3 xak ontuyeckas cucrema. 3peHue 1

7 VYpoxk-koHpepenuus "Jedexrsl 3penus. Kak coxpaHuTth |
3peHue"”

74 Pasnoxxenue 6enoro csera B criekTp. OnbiTel HploToOHA. 1
CrnosxeHue crieKTpaibHBIX IIBETOB. Jlucmepcus cBeTa
JlabopaTtopHas padoTta "OMBITHI TTO PA3JIOKEHUIO OEJI0TO CBETA

75 B CIIEKTP Y BOCHPUSTHIO 1IBETA MIPEIMETOB MPHU UX HAOIIO/IEHUU 1
4yepe3 1[BETOBbIE (PUIbTPHI"

76 Ypok-nipaktukyM "BoHOBBIE CBOWCTBA CBETA: AUCTIEPCHUS, |
uHTepdepenus u quppaxoaus'

77 OmnpiTel Pesepdopaa u miianerapHas MoJelb aToma 1

78 IToctynatel bopa. Moaeins aroma bopa 1

79 Hcnyckanue U morionieHue ceera aToMoM. KBaHTHI. |
JIuHeiyaTbie CIEKTPhI

80 VYpok-nipaktukym "HabitoieHue ciekTpoB Ucyckanus" 1

81 PagnoakTUBHOCTE U €€ BUIBI 1

82 Crpoenue atoMHor0 sinpa. Hykinonnas Monens 1

83 PaanoaktuBHbie ipeBpanienus. M3oromnsl 1




84

Pemenue 3agau no teme: "PaguoakTuBHbBIE peBpalieHus"

85 [lepuon nmonypacmnana

26 VYpoxk-koHpepenuus "PagroakTHBHBIE U3ITyUEHHs B IPUPO/IE,
MEIHIIHE, TEXHHUKE"

27 SnepHbie peakiyu. 3aKOHBI COXPaHEHUS 3aps10BOTO U
MacCOBOT'O YHCEI

88 DHeprusi CBI3U aTOMHBIX si7iep. CBs3b MAacChl U SHEPTUU

89 Pemenue 3anau no Teme "Snepusie peakuun"

90 Peakuuu cunresa u nenenusd saep. ICTOUHUKH SHEprun
ConHua u 3B€31

1 Ypok-koudepenuus "SAnepuas snepreTuka. JeicTBus

? PaMOaKTUBHBIX U3ITyUYEHUN Ha KUBbIE OPTaHU3MBI"
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe

92 "DIEeKTPOMAarHUTHOE MOJIe. DIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBbIC siBeHUS"

93 KontpoibHas padoTta 1mo teme "I1eKTpOMarHuTHOE TI0JIe.
DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBbIE siBICHUS"

94 [ToBTOpenue, 0600meHue. JlabopatopHbie pabOTHI IO KypCy
"B3aumopeiictBue Ten"

95 [ToBTrOpenue, o6o0meHue. Penienne pacueTHbIX U
KaueCTBEHHBIX 3a/a4 10 Teme "TeroBsle mpoueccs”

9% IToBTOpenue, o6o0meHue. Pernenne pacueTHbIX U
KadyecTBeHHBIX 3a7a4 no Teme "KIIJ[ TemioBsix qBurarenei"

97 [ToBTOpenue, 06061IeHne. Pemienne pacyeTHbIX U
KadyecTBeHHBIX 3a7a4 no teme "KIIJ[ anekTpoycranoBok"

08 [ToBTOpenue, o6o00meHue. JlabopatopHbsie pabOTHI IO KypCy

"CBeTOBbIE BIcHUS"




99 [ToBTOpenue, o600meHne. Pabora ¢ Tekctamu o Teme "3aKoHbI |
COXpaHEHUs B MeXaHUKe"
100 [ToBTOpenue, 06061eHue. Pabota ¢ TekcTamu 1o Teme |
"Konebanus 1 BoHBI"
101 [ToBTropenue, o6o0menue. Pabora ¢ TekcTamMu 1o Teme 1
"CBeroBble siBJICHUS"
102 IToBTropenue, o600mmenue. Pabora ¢ TekcTamu 1o Teme 1
"KBanToBas u sinepHas ¢puzuka"
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27







Tema ypoka

KoanuyecTBO 4acoB

Bcero K/p I/p
®u3uKa — HayKa 0 pUpoje. SABIEHUS MPUPOIBI 1
2 DuU3nYECKUE SBICHUS 1
®u3nuecKre BeIMUYUHbI U UX U3MEPEHUE 1
4 Ypok-uccnenoBanue "M3mepeHue TeMeparypbl Ipyu MOMOIIH | 1
KUJKOCTHOTO TEPMOMETpA M JJaTYUKa TeMIeparypbl"”
5 MeTtoapl HaydHOTO TTO3HaHM. Onrcanue GU3NIECKUX SIBJICHUH C |
IIOMOIILIO MOJIeIeH
VYpoxk-uccnenosanue "[IpoBepka runoressl: 1adTbHOCTh MOJIETA
6 [IapyKa, MyIMEHHOTO TOPU3OHTATIBLHO, TeM O0JIbIIe, YeM OOJIbIIe 1 1
BBICOTA ITycKa"
7 Crpoenue BemiectBa. ONBITH, JOKA3bIBAIOIINE TUCKPETHOE 1
CTPOCHHUE BEIIECTBA
8 JIBM>KEHHE YaCTHII BEIlleCTBA 1
9 VYpoxk-uccnenoBanue «OnbITHI 10 HAOTIOACHHUIO TETIJIOBOTO | 1
pacIIupeHHsI Ta30B»
10 ArperaTHble COCTOSIHUSI BELIECTBA 1
1 Oco6eHHOCTH arperaTHbIX COCTOSTHUM BOoABL. O000IIEeHNE TIO 1
paszneny «llepBoHavyanbHbIE CBEICHUS O CTPOCHUU BEIIIECTBAY
12 Mexanunueckoe JBHKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE 1
JIBUKEHUE
13 Ckopoctb. EnnHnIel ckopoctu 1
14 Pacder myTH 1 BpeMEHH IBUKEHUS 1
15 Nuepuus. Macca — Mepa MHEPTHOCTH Tell 1
16 [InoTHOCTH BemecTBa. Pacuetr Mmacchl U o0beMa Tena 1o ero 1
MJIOTHOCTH
17 JlaboparopHas paboTa «Onpeaenenre IIOTHOCTH TBEPIOTO Teay 1 1
18 Pentenue 3amau mo teme "IIimoTHOCTE BemecTna" 1
19 Cuta KaK XapaKTepUCTHKA B3auMoIecTBus Tesr. Cuia yrpyrocTH. |
3akoH ['yka
20 JlabopaTtopHas pabota «3yueHue 3aBUCUMOCTH PaCTSKEHUS 1 1
(nedopmaniuu) Ipy>KUHBI OT IPUIIOKEHHOMN CHITBI
21 SIBnenue Tarorenus. Cuna TsHKECTH 1
” CBs13b MEXIy CUIION TSHKECTH U Maccoii Tena. Bec Tena. Penenue |
3aga4 no teMe "Cuna tsoxectd"”
23 Cuna TSKeCTU Ha IpyTrux miaHeTax. @u3ndecKkue XapakKTePUCTUKU 1




IIJIaHCT

24 N3mepenue cuit. JlnHamomeTp 1

25 Bec tena. HeBecomocth 1

2% CrnoxeHue IByX CHJI, HAIIPaBJIEHHBIX 110 OAHOM IPSAMOM. |
PaBHO€elicTBYIOIIIAsA CHIT

27 Pemenue 3amayd no teme "PaBHoaelcTBytomas cui" 1

28 Cuna tpenus u e€ Buabl. TpeHue B IpUpoJe U TEXHUKE 1
JlaboparopHas padota «/3yueHne 3aBUCUMOCTH CHUJIbI TPEHUS

29 CKOJIBJKEHUS OT CHJIBI IaBJICHUS M XapaKTepa CONPUKACAIOIINXCS 1
MTOBEPXHOCTEID)

30 Pemenue 3anay Ha onpenesneHne paBHOAEHCTBYIOIIEN CUIIBI 1

31 Pemenue 3anau no remam: «Bec Tenay, «I'paduueckoe |
nu3zo0paxenue cum, «Cuinbl», «PaBHOJEHCTBYIOIIAS CHIDY
Kontponbhas pabota no Temam: «MexaHndeckoe TBUKEHHEY,

32 «Macca, mmoTHOCTB», «Bec Tenay, «I'paduueckoe n3o0pakeHue 1
cu», «CUITbDy

33 Jasnenue. CriocoObl yMEHbILIEHUS M YBEIUUEHUS JaBJICHUS 1

34 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHS ra3a oT 00béMa, 1
TEMIIEPATYPbI

15 [lepenaya naBneHus TBEPABIMU TEJIAMU, )KUJKOCTSIMH U ra3aMu. |
3akoH [lackans

16 JlaBiieHue B ®KHUAKOCTHU U rase, BEI3BAHHOE JIEHCTBUEM CHUITBI |
TSKECTH

37 Pemenwne 3agau mo teme «JlaBiieHue B )KUJIKOCTH M ra3e. 3aKOH |
[Tackamns»

38 Coobmarommecst cocyabl 1

39 I'mppasinueckuii npece 1

40 ManowmeTtpsl. [TopiiHeBo# KUAKOCTHBIA HACOC 1

41 Atmocdepa 3emir 1 MPUIMHBI €€ CYIIECTBOBAHUS 1

42 Bec Bo3nyxa. ATMochepHoe 1aBiieHne 1

43 Nzmepenne atmocdepHoro nasienus. OnbiT Topprudern 1

44 3aBUCHUMOCTh aTMOC(HEPHOT0 JaBJICHUS OT BHICOTHI HAJl YPOBHEM |
Mopsi

45 bapomerp-anepoun. AtmocdepHoe 1aBleHUE Ha Pa3iInuHbIX 1
BBICOTaX

46 Pemenue 3amay o reme " AtmocdepHoe naBieHue" 1

47 JleficTBHE )KUIKOCTHU U Ta3a Ha IIOTPYKEHHOE B HUX TEJIO. 1

ApxumenoBa cuia




JlabopartopHas paboTa «OnpeeneHre BbITATKUBAIOIIECH CUITBI,

48 JEeHCTBYIOIIEH Ha TeJO0, HOTPYKEHHOE B )KUIKOCTH : 1

49 JlaboparopHas paboTta o teme «VccrnenoBanue 3aBUCUMOCTH Beca 1 |
TeNa B BOJIE OT 00bEMA MOTPYKEHHOM B KUAKOCTh YaCTH TEJIa»

50 [InaBanue ten 1

51 JlaboparopHas pabota "KoHCTpyHrpoBaHUE apeoMeTpa UiTu 1 |
KOHCTPYUPOBAHUE JIOAKH U ONpeJesIeHne €€ rpy30noabeéMHocTH"

5 Pemenue 3anau no remam: «IlnaBanue cynos. Bo3ayxoraBanuey, |
«/laBneHune TBEpABIX TN, KUAKOCTEH U ra30B»

53 KoHTponbHas pabota 1o Teme «JlaBieHne TBepIbIX Te, KUIKOCTEH |
Y Ta30B»

54 Mexanudeckas pabora 1

55 MoHocTh. EMUHUIBI MOIITHOCTH 1

56 Ypok-uccnenosanue "Pac4€r MOIHOCTH, pa3BUBAEMOI1 IIpU 1 |
noabEME 10 JieCTHUILIE"

57 IIpocTeie Mexanu3Mbl. Peryar. PaBHOBecue CUJT Ha phlyare 1

58 Prryaru B Texuuke, ObiTy U ipupoze. Jlaboparopnast pabora | 0.5
«HccnemoBanue yCIIOBUI paBHOBECHS phIUara ’

59 Pewenne 3amad o reme «Y Ca0BUs PABHOBECHUS pblUara 1

60 Koadduunent noneznoro neictust mexanusma. Jlaboparopnas 1 0.5
pabota «3mepenue KI1J] HakITOHHOMN TIOCKOCTH '

61 Pemenue 3anau no reme "Pabora, momnocTs, KIT/{" 1

62 Mexannueckas sHeprus. Kunetndeckas n noTeHIMaIbHAs SHEPTUS 1

63 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH 1
YPOK-3KCIIEPUMEHT 110 TeME "DKCIEPUMEHTAIbHOE ONPEACIECHUE

64 M3MEHECHUS! KUHETUYECKON U NOTEHUUAJIBHOW 3HEPTUH NIPU 1 |
CKATBhIBAHUH Te€JIa IO HAKJIOHHOM MIOCKOCTH"

65 Konrtponbnas padora no reme «Pabota 1 MOLTHOCTb. DHEPTUs» 1

66 PesepBHbIii ypok. Pabora ¢ Tekctamu 1o Teme "MexaHuueckoe |
nBmxenne"

67 PesepBHblii ypok. Pabora ¢ Tekcramu o Teme "/laBieHue TBEpABIX |
TeN, )KUIKOCTEHN U ra3on"

68 PesepBHblit ypok. Pabota ¢ Tekctamu 1o teme "Pabora. MOIIHOCTS. 1
Oueprus"

OBUIEE KOJIMYECTBO YACOB 68 12




8 KVIACC

No T KosanuecTBo yacos
eMa ypoka
n/m Bcero K/p I/p

| OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-KUHETHIECKON TCOPUHU U MX i
OTIBITHBIE TIOJITBEPKACHUS

2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Mopaenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSIHHIA BEIECTBA 1

4 OO0OBsacHEHNE CBONCTB TBEPAOTO, KUAKOTO U Ta3000pa3HOTO COCTOSTHUN 1
BEILECTBA HA OCHOBE IOJIOXKEHUM MOJIEKYJISIPHO-KUHETUYECKON TEOpHUH
Kpucrannuaeckue u amopdHbIe Tena 1
CmaunBaHue U KanWUISIpHOCTh. [I0BepXHOCTHOE HATSIKEHUE 1
TernmoBoe pacuiupeHue U ckaTue 1

2 Temmnepatypa. CBs3b TEMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO 1
JIBIKEHUS YaCTHI]

9 Buytpennsist sneprus. CriocoObl H3MEeHEHHsI BHYyTPEHHEW YHEPTUU 1

10 Bunael rerionepenaun 1

1 Ypok-koHbpepenius "[IpakTunyeckoe UCIOIb30BaHUE TEIIOBBIX |
CBOICTB BEILIECTB U MAaTEpPUANIOB B IEJISIX dHEprocoepexeHus "

OJIMYECTBO TEIUIOTHI. Y JIeIbHASI TEIIIOEMKOCTh

12 K Vv 1

13 YpaBHeHHe TEII0BOTO OanaHca. TeriooOMeH U TeIIoBoe 1
paBHOBECHE

14 JlaGopatopHas pabota "HccnenoBanue sSBiIeHUs TEIII000MEHa MTPH 1
CMEUIMBAHUU XOJIOTHOM U ropsiuei BobI"

15 Pacuyer konruecTBa TEMIOTH, HEOOXOAUMOTO /TSl HAarpeBaHUs Tena 1
Y BBIACIIIEMOT0 UM MPU OXJIAXKICHUU

16 JlaGopaTtopHnas pabota "OrnpeaeneHne yaeIbHONU TEII0OEMKOCTH 1
BenrecTna"

17 DOHeprus ToIMBa. Y ieibHasl TeMI0Ta CrOpaHus 1

13 [InaBnenue u oTBEpAEBaHUE KPUCTAUIMYECKHUX TEN. Y IeTbHas |
TEIUI0TA IJIABJICHUS

19 JlaboparopHas pabota "Onpenenenue yaeabHONU TEIIOTHI |
ILUIaBJIECHU JIpaa"

20 [TapooGpa3oBanue u kKoHaeHcanus. Mcmapenue 1

21 Kunenue. Y nenbHast Terora napooOpa3oBaHus U KOHACHCALIUH. 1
3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUS OT aTMOC(EPHOTO J1aBJICHUS

22 Bnaxxnocts Boznyxa. Jlabopatopnas padora "Onpenenenue 1




OTHOCHUTEJIBHON BJIAXKHOCTH BO31yxa"

23 Peuienue 3aa4d Ha onpeeneHrne BIaXKHOCTH BO3/1yXa
24 [Ipunuumne! paboThl TEIIOBRIX ABUTraTeneu. [lapoBas TypOuHa.
JlBurarenab BHYTPEHHETO CrOpaHUs
KHI[ TCIIJIOBOT'O ABUTATCIIA. Tennoswie JABUIaTCJIM U 3alllUTa
25 OKpY Karomei cpe bl
%6 3aKOH COXpaHEHMsI U IPEBPALICHUS SHEPTUU B TEIIOBBIX
nporeccax
7 [MonroroBka Kk KOHTPOJIBHOU paboTe 1o Teme "TenoBbie SBICHHUS.
N3meHeHne arperaTHbIX COCTOSIHU BelecTna'
78 KonTtponbHas padora no teme "TeruioBsie siBineHus. M3smenenue
arperaTHbIX COCTOSIHUI BelecTra'
29 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUYECKUX 3apsI0B
30 VYpok-uccienoBanue "OnekTpu3anus TeJa HHAYKLIUEH U pu |
CONPUKOCHOBEHHUH"
31 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
1 Onexrpuueckoe nojie. HanmpspkeHHOCTh 3JEKTPUUYECKOTO TOJIS.
[IpuHIHUI cynepno3uuuu IEKTPUIECKUX M0
1 Hocutenu anekTpuyeckux 3apsaoB. JJIeMEHTAapHbIN 3apsl.
CrpoeHne aToMa
34 IIpoBOAHMKM 1 AMIIEKTPUKH. 3aKOH COXPAaHEHHS MIEKTPUIECKOTO 3apsa
35 Pemenne 3a1a4 Ha IPUMEHEHNE CBOMCTB AIEKTPUUECKUX 3aPsA0B
36 DNEeKTPUUECKUH TOK, YCIOBHUS €ro CylecTBOBaHMs. MIcToUHNKH
AIIEKTPUYECKOIO TOKA
37 JleficTBHA DIIEKTPUYECKOTO TOKA
13 VYpoxk-uccinenoanue "JleiicTBHE 3JIEKTPUIECKOTO MOJISI HA |
MIPOBOJHUKH U AUJICKTPUKHU"
39 DIIEKTPUYECKHUI TOK B METAIIJIAX, )KUJIKOCTSAX U ra3ax
40 DJeKTpruYecKas 1erb U €€ COCTaBHbIC YaCTH
A1 Cuna Toka. JlaboparopHas pabota "V3mepeHue U peryiupoBaHue 0.5
CHJIBI TOKA" ’
4 DnekTpuueckoe HanpsikeHue. Bonbtmerp. Jlaboparopnas pabota 0.5
"M3MepeHue u peryampoBaHue HanpsKeHus " '
43 ConpoTuBieHne MPOBOAHKUKA. Y IEIbHOE COMTPOTUBIICHUE BEIIECTBA
JlaGopaTopHas paboTta "3aBUCUMOCTH IJIEKTPUUECKOTO
44 COIIPOTHUBJICHUS IPOBOJIHUKA OT €r0 JUIMHBI, IJIOIIAJAN OTEPEYHOTO 1
ce4eHus u matepuana”
45 3aBUCHUMOCTH CHJIBI TOKA OT HANpsDKEHUA. 3akoH OMa JuIsl y9acTKa IeTH




JlaGopaTtopHas pabora "VccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,

46 UIYILIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U 1
HanpsoKeHUs: Ha pe3ucTope”
47 [TocnenoBarenpHOE M MapauIeIbHOE COETMHEHNS IPOBOJHUKOB
43 JlabopaTtopHnas pabota "[IpoBepka npaBuia CI0KEHUS HAPSKEHUH 1
MIPH TOCIIEIOBATEIIbHOM COSUHEHUH JABYX PE3UCTOPOB"
49 JlaGopatopHas pabota "IIpoBepka npaBuia it CHIIbI TOKA IPU 1
NapajuIeJIbHOM COEIMHEHUHU PE3UCTOPOB"
50 Pemenue 3aay Ha npuMeHeHUe 3akoHa OMa 1Sl pa3IM4HOIO
COEIMHEHUS IPOBOJHUKOB
51 PaboTa 1 MOIITHOCTH JIEKTpUUYECKOTO TOKA. 3akoH JIkoyis-JIenna
5) JlaGopaTtopHas pabota "Onpenenenue padoThl 1 MOITHOCTH i
AIEKTPUUECKOTO TOKA"
53 DNEeKTpUUECKUE LENH U OTPEOUTENN JIEKTPUIECKON IHEPTUH B
obITy. KOopoTkoe 3ambikaHMe
54 [ToaroroBka kK KOHTpP. paboTe 1Mo TeMe "DIEKTp. 3apsiibl. 3apsKCHHEIC
TeJa ¥ UX B3auMOJeHCTBUA. [10CTOSIHHEII 3IIeKTpUIecKuii TOK"
KonTponbHas padota no teme "IneKkTpuueckue 3apsiabl.
55 3apspKeHHBIE TeNa U UX B3aumoiercTBus. [locTosHHBII
ANEKTPUIECKUH TOK"
56 ITocTostHABIC MATrHUTHI, UX B3aMMOCHCTBHC
57 Ypok-uccnenosanue "M3ydeHue nosaei NOCTOSIHHBIX MarHUTOB" 1
53 MarnuTHoe nosie. MarautHoe nojie 3eMIIM U €ro 3Ha4eHHUe JJIs
JKU3HU Ha 3emiie
59 OmnbIT OpcTena. MarHuTHOE MOJIE JIEKTPUIECKOro Toka MaruutHoe
T0JI€ KaTYIIKH C TOKOM
60 [IpuMeHeHue 3eKTpOMarHuToB B TexHUKe. JlabopaTopHast pabota 0.5
"N3y4yeHue neicTBUSI MArHUTHOTO 10JI HA IIPOBOJIHUK C TOKOM" '
DIIEeKTpOABUTaTEIb OCTOSTHHOTO TOKa. Mcnonb3oBanue
61 AJIEKTPOJBUTATEIEH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.
JlaboparopHnas pabota "KoHCTpyrpoBaHUE U U3yYCHHE PaOOTHI
aJeKTpoaBUraTess"
62 OmnbiTel Dapajes. 3aKoH AIEKTPOMArHUTHOU nHAyKiuu. [IpaBuno Jlenna
63 Onekrporerepatop. CriocoObl MOTyUYEHHS dIEKTPUUECKOM SHEPTUH.
DNEKTPOCTaHIIMHN Ha BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTHH
64 [TonroroBka Kk KOHTPOJILHOK paboTe 1Mo TeMe "DIIEeKTpUIeCcKre U
MAarHUTHBIC SIBJICHUS"
65 KonTponbHas pabora o Teme "DNeKTpUIecKHe U MATHUTHBIE SIBICHUS "
P P 1Y
66 PesepBHrlit ypok. Paborta ¢ Tekctamu no teme "TermoBsie siBIeHU"




PesepHbIii ypok. Pabota ¢ Tekctamu o Teme "IlocTossHHBII

67 . " 1
3JIEKTPUYECKUI TOK
68 Pesepsuslii ypok. Pabota ¢ Tekcramu 1o Teme "MarHuTHble sSiBIeHUS" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 14.5
9 KIIACC
No KosnyecTBO 4acoB
Tema ypoka
n/m Bcero K/p I/p
1 Mexanunueckoe 1BM>KeHHe. MarepranbHas TOUKa 1
2 Cucrema orcueta. OTHOCUTENIBHOCTh MEXaHUYECKOTO ABUKEHUS 1
PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE 1
4 HepaBHoMmepHOe npsiMoinHeiHOe BHKeHHe. CpeHss U |
MTHOBEHHAasi CKOPOCTh
5 [IpsamosnnHEeiTHOE paBHOYCKOPEHHOE JIBHXKEHUE. Y CKOPEHHUE 1
6 CKopoCTh MPSIMOJIMHENHOTO PABHOYCKOPEHHOT'O JIBUYKEHUSI. |
I'paduk cxkopoctu
7 JIab pab "OmnpeneneHue yCKOpEHHs Tella Ipy paBHOYCKOPEHHOM | )
IBWKEHHUH 110 HAKJIOHHOM MI0CKOCTH"
8 CBobOoauoe nagenne ten. OneiTel [annnes 1
9 PaBHOMepHOE nBHKEHUE IO OKPY>KHOCTH. [lepuoa u yactora |
obparenus. JInHeiHas ¥ yriioBas CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHUE 1
11 IIepsslit 3ax0H HproToHa. BekTop cuiisl 1
12 Bropoii 3akon Herotona. PaBHOAElCTBYIOIIIAsA crita 1
13 Tpetuii 3akon Herotona. Cynepno3uius cui 1
14 Pemenue 3a1ay Ha npuMeHeHUe 3aKOHOB HproTOHA 1
15 Pemenue 3anau no teme «Cumna ynpyroctu 1
16 Cuna ynpyrocru. 3akoH ['yka 1
17 JIa6 pab «OmnpeneneHue 5KeCTKOCTH MPY>KHUHBDY 1 1
18 Cuna tpeHus 1
19 Pemenue 3anay no teme «Cumna TpeHUS» 1
20 JIab pab "Omnpenenenue ko3¢ uieHTa TpeHUs CKOJIbXKeHus" 1 1
)1 Pemenue 3amad no teme "3akonsl HetoToHna. Cuia ynpyrocTu. |
Cuia Tpenus"
” Cuna TsKeCTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHUE |

C¢BOOOIHOTO ITaCHN




Ypok-koHbpepenius "J[BIKeHHE TeJl BOKPYT IPaBUTAIIMOHHOTO

23 1
nentpa (Comneunas cucrema). I'amaktuku"

24 Pem 3aay no Teme "Cuna TsK M 3aKOH BCEMUPHOTO TSTOTEHUS" 1

25 IIepBast kocmuueckas cKopocTs. HeBecoMocTh U neperpysku 1

26 PaBHOBecue MaTepuanbHOW TOYKU. AOCONIOTHO TBEPIOE TEO. |
PaBHOBecue TBEpAOTO TeNa ¢ 3aKPEIIEHHON OChIO BpallleHUs

27 MowmeHT cwibl. LleHTp TsbkecTn 1

28 Pemenue 3amad no reme "MomeHT cuibl. LleHTp TsxecTn" 1

29 [ToaroroBka k KOHTp pad no Teme "MexaHn4YecKOe JBUKECHHUE. |
Bzaumopeiictue Ten"

30 KonTtp pad no Teme "Mexanuueckoe qBHXeHne. B3aumoneiictsue Ten" 1

31 Hmnynbsc Tena. UMmysbc cuiibl. 3aKOH COXpaHEHUS UMITYJIbCA. 1
Yrpyroe u Heynpyroe B3auMoJIeiiCTBHE

32 Pemenue 3amad no reme "3aKoH COXpaHEHUSI UMITYJIbCA" 1

33 Ypok-koHbpepeHus "PeakTHBHOE IBMKEHUE B PUPOJIE U TEXHUKE" 1

34 Mexannueckas paboTa U MOIITHOCTh 1

35 PaboTa cuIibl TSXKECTH, CUJIBI YIIPYTOCTH U CUITBI TPEHUS 1

36 JlaGopaTtopHnas pabota «Onpeaesnenne padoThl CHIIBI TPEHUS TIPH |
PaBHOMEPHOM JBHKEHHUH TeJa 10 TOPU30HTATBHON TOBEPXHOCTH

37 CBs13b 2HEpruu U padoThl. [loTeHIMaNbHAS YHEPTHS 1

38 Kunernueckas sueprus. Teopema 0 KHHETHUECKOM SHEPTUU 1

39 3aKOH COXpaHEHUsl YHEPTUU B MEXAHUKE 1

40 JlaGopaTopHas pabota «/3yueHue 3aKkoHa COXPaHECHHS SHEPTUNY 1

41 KonebaTenbHoe IBUKEHUE U €0 XapaKTEPUCTUKU 1

42 3aryxatomue Konedbanus. Bernyxaennsie konedanus. Pezonanc 1

43 MareMaTuyecKkuii U PYy>KUHHBIA MAaITHUKU 1

44 Ypok-uccienoBanue «3aBUCUMOCTh TIEPHOJIa KOJICOaHH OT |
YKECTKOCTHU MPYKUHBI U MAcChl IPy3a»

45 [IpeBparnieHune sHEPTrUU IPH MEXAHUUECKUX KOJICOaHUIX 1

46 JlabopaTtopHnas pabota «OrnpezesieHne 4acTOThl U IEpHoJia |
KoJieOaHUH MPYKUHHOTO MAasITHHKA

47 JlaboparopHas pabota «IIpoBepka HE3aBUCUMOCTH TIEPHOA |
Kosie0aHul Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Tpy3a»

43 Mexannyeckue BoJHbL. CBOWCTBA MEXaHUYECKUX BOJH. 1
[TpononpHbIE U MOMEPEUHBIE BOITHBI

49 VYpok-koHpepenius "MexaHndecKue BOJHBI B TBEPIOM TeJIe. |
Ceiicmuueckre BOIHBI"

50 3ByK. PacripocTpanenue u oTpakeHHue 3ByKa 1




Ypok-uccienoBanue "HabmroeHre 3aBUCUMOCTH BBICOTHI 3ByKa

51 .
OT YacTOThI

52 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKHN PE30HAHC

53 Ypoxk-koHpepenuus "YnbpTpa3Byk U HHPPa3ByK B MPUPOJIE U
TexHuKe"

54 [TonroroBka Kk KOHTPOJIBHON paboTe 1Mo TeMe "3aKOHBI
coxpaHeHus. MexaHndeckue KojieOaHus v BOJHBI"

55 Kontponbhas pabota no teme "3aKOHBI COXpaHEHHS.
Mexannyeckue KoeOaHus ¥ BOJIHBI"

JEKTPOMArHUTHOE ToJIe. DJIEKTPOMAarHUTHbIE BOJIHBI

56 Dnekrpoma o€ roJje. JIeKTpoma € BO

57 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH

53 Ypok-koHpepennus "[lkana 3MeKTpOMarHUTHBIX BOJTH.
Hcnonp3oBanue 31€KTPOMarHUTHBIX BOJIH ISl COTOBOM CBSA3U"

59 VYpok-uccnenosanue "M3ydeHne cBONCTB 3JEKTPOMAarHUTHBIX
BOJIH C TIOMOIIIbIO MOOHMIIBHOTO TenedoHa"

60 Pemmenue 3a1a4 Ha onpezieieHue YacTOThI U JITIMHbI
3IEKTPOMArHUTHOM BOJTHBI

61 DnexkTpoMarHuTHas npupoja csera. CkopocTh cBeta. BoiaHoBbIE
CBOMCTBA CBETA

62 Hcrounnku cBeta. [IpsAMoIrMHETHOE pacpOCTpAaHEHUE CBETA.
3armenust Connna u JIyHbl

63 3aKoH oTpaxeHus cBeTa. 3epkana. Pemenue 3aiay Ha
MPUMEHEHNE 3aKOHa OTPaKEHUS CBETa

64 [TpenomiieHue cBeTa. 3aKOH MPEIOMIIEHUS CBETA

65 ITonHOE BHyTpeHHEE OoTpakeHue cBeTa. Mcnoib30BaHuE OJTHOTO
BHYTPEHHETO OTPa)KEHHUS B ONTUYECKUX CBETOBOIAX

66 JlaGopaTtopHas pabota "lccnenoBanue 3aBUCUMOCTH yTiia
IPEJIOMJICHUS] CBETOBOTI'O JIyda OT yIJia Ia/IeHUs Ha TPaHUIIe
"Bo3Myx-cTexio""

67 Ypok-koHpepentus "Vcnonb30BaHre TOJTHOTO BHYTPEHHETO
OTPaXKEHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3B"

68 JIunzbl. OnTHYeckas cuja JIMH3BI

69 [TocTpoenue n300pakeHUI B JIMH3AX

70 JlaGopaTtopHnas pabota "Omnpenenenrue GOKYCHOTO PaCCTOSTHUS U
ONTHYECKOMN CHIIBI COOMparomei JTUH3bI"

71 VYpoxk-koupepenuus "OnTuyeckue TUH30BbIE TPHOOPHI"

72 I'na3 xak onruueckas cucrema. 3peHue

73 VYpok-koupepennus "Jledekrsl 3penus. Kak coxpanuts 3penue”




Paznoxenue 6enoro cera B criekTp. OnbiThl HetoToHa. CriokeHne

74 1
CIIEKTpaJbHBIX LBETOB. /ucnepcus ceera
Jla6 pabora "OMBITHI 11O Pa3I0KEHHUIO OEIOTO CBETA B CIIEKTP U

75 BOCIIPUSATHIO 1[BETA IIPEIMETOB IIPU UX HAOIIOAEHUHN YeEPE3 [BETOBLIE 1

p p p p

¢ubTph"

76 Ypoxk-npakTukyM "BoJTHOBBIE CBOWCTBA CBETA: AUCTIEPCHSI, |
uHTEepepeHus u audpaxus”

77 OmnbiThl Pesepdopaa u muianerapuas Mojienp aToma |

78 [Toctynatel bopa. Mozens atroma bopa 1

79 Hcnyckanue u norjioiieHue cBera aromoM. KBanThl. JInHeiiuaTsie 1
CIIEKTPBI

80 VYpoxk-npaktukym "HabroeHre cieKTpoB UCIyCKaHus " 1

81 PagnoakTHUBHOCTE U €€ BUIBI 1

82 Crtpoenue atomHOrO0 siipa. Hykinonnast Mmoaens 1

83 PanuoaxkTtuBHbIe ipeBpatieHus. M3oTomnbl 1

84 Pewienue 3ampau no reme: "PannoaktrBHbIe npeBpamieHus"” 1

85 Ilepuon nonypacmnana 1

36 Ypok-koHbpepenius "PagioakTHBHBIE N3TYyUYEHHS B IPUPOIE, 1
MEIUIMHE, TEXHUKE"

%7 Snepuble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsiIOBOIO U MacCOBOIO |
qucen

88 DHeprus CBsI3U aTOMHBIX sAziep. CBsA3b MACChl U SHEPTUU 1

89 Pemenue 3anau no teme "Snepusie peakuun" 1

90 Peakuuu cunrtesa u nenenus saep. Ucrounuku sueprun CosiHLA U |
3BE3 ]

01 Ypok-koudepennus "Anepuas suepretuka. JlencTaus |
PaANMOAKTUBHBIX U3IyYEHUHN Ha )KUBbIE OPTaHU3MBbI"

9 [ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TemMe "DIEKTPOMArHUTHOE |
noJie. DJIEKTpOMarHuTHele BoJHbI. KBaHTOBBIE siBIEeHUA"

93 KonTponbHas pabota no teme "IIeKTpOMarHuTHOE IOJIE. |
DJIEKTPOMAarHuTHbHIEC BOJIHBI. KBaHTOBBIC SIBIEHUA"

94 [ToBTOpenue, 06061meHue. JlaboparopHbie pabOTHI IO KypCy |
"B3aumopeiictBue Ten"

95 [ToBTOpenue, o6o0meHne. Penienne pacueTHBIX U Ka4eCTBEHHBIX 1
3az1a4 no teme "Temnossie npoueccs”

96 [ToBTOpenue, 06061IeHNe. PenieHne pacueTHBIX U Ka4YeCTBEHHBIX |
3agad mo teme "KIIJ] TemnoBeIx gBuratenci"

97 [ToBTOpenue, 06ob1IeHue. Penienne pacueTHbIX U Ka4YeCTBEHHBIX |

3aaa4 no teme "KII/] snexkrpoycranoBok"




08 [ToBTOpenue, 0600mIeHuE. JIabopaTopHbIe pabOTHI IO KYpCy 1 |
"CBeToBbI€ sIBJICHUS "

99 [ToBTOpenue, 0600meHue. Pabora ¢ Tekcramu mo Teme "3aKoHbI |
COXpaHEHUs B MEXaHUKe"

100 IToBT, 00006111. PaboTa ¢ Tekcramu o teme "Konebanus u BOIHEL" 1

101 ITosT, 06001IEHNEe. PaboTa ¢ TekcTamu o Teme "CBeToBbIe sABJIeHUA" 1

102 [ToBT, 0000m1. PaboTa ¢ Tekctamu mo Teme "KBaHTOBas U simepHAs 1
¢duzuka"

OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 102 27




