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MNOACHUTEJIbBHAS 3AITMCKA

ConeprkaHue IporpaMMbl HaIIpaBIeHO HAa (POPMUPOBAHHUE ECTECTBEHHOHAYYHOM IPaMOTHOCTH YYaILUXCS U
OpraHu3aIIo U3y4YeHUs: (PU3MKU Ha JeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOXKHOCTH MTPEIMETA
B peanu3auuu TpedoBanuii PI'OC OO0 k miaaHupyeMbIM JTHYHOCTHBIM U METAIPEMETHBIM PE3YJIbTaTaM
00yueHus, a TAK)KE MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB HA YPOBHE
OCHOBHOTO O0IIIer0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusukn — cucteMoo0pa3yromuii Al €CTECTBEHHOHAYUHBIX YU€OHBIX MTPEIMETOB, IIOCKOIBKY
¢u3nUecKre 3aKOHbI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, U3y4aeMbIX XUMHEH, OMOJIOTHEN, acCTPOHOMHEH
U Qusnueckoii reorpadueid. dusznka — 3TO MpeaAMET, KOTOPHII HE TOIBKO BHOCUT OCHOBHOM BKJIA/I B
€CTeCTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IPEAOCTABIIsIeT Haubosiee sicHble 00pa3Ibl IPUMEHEHHS HAyYHOTO
METO/1a T03HAHUS, T.€. clloco0a MOIy4YeHHs JOCTOBEpHBIX 3HaHUH 0 mupe. Hakonen, ¢pusuka — 310
IpeIMET, KOTOPbII HApsAAY C IPYTUMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU JIOJIKEH 1aTh MIKOJbHUKAM
IPECTaBICHNE 00 YBJIEKATEIbHOCTH HAYYHOI'O UCCIIEOBAHUS U PAIOCTU CAMOCTOSITEIbHOIO OTKPBITHS
HOBOT'O 3HAHMSL.

OpnHa U3 T1aBHBIX 33734 (PU3MUECKOro 00pa30BaHUs B CTPYKTYpe 001Iero oopa3oBaHusi COCTOUT B
(OpMHPOBAHNH €CTECTBEHHOHAYYHOU I'PaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM Macchl 00yJaroImuxcs,
KOTOpBbIE B JJajibHEHIIEM Oy IyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aesrenbHocTH. Ho He MeHee
BaXHOMW 3aJ1a4ei SBJICTCS BBISIBJICHUE U MIOArOTOBKA TAJIAHTJIMBBIX MOJIOABIX JIFOJEH ISl IPOAOIIKEHUS
o0pa3oBaHus U JaibHeleld npopeccuoOHaTIbHON 1A TeIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
UCCIICIOBAaHUN U CO3[JaHUU HOBBIX TEXHOJOIHH. COrIacHO NPUHATOMY B MEX/YHApPOJHOM COOOIIECTBE
ornpeeneHuto, «EcrecTBeHHOHAY4Hasi TPAMOTHOCTb — 3TO CIIOCOOHOCTh Y€JI0BEKa 3aHUMATh aKTUBHYIO
IpaXXJJaHCKYIO MO3UIIMIO MO OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U
€ro TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYUYHBIMH UiesIMU. HaydyHO rpaMOTHBIN 4ETI0BEK CTPEMUTCS
y4acTBOBAaTh B ApT'yMEHTUPOBAHHOM OOCYKJIEHUU NPOOIeM, OTHOCALINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TpeOyeT OT HEro CIEAYIOUIMX KOMIIETeHTHOCTEH:

— HAY4YHO OOBACHATH SIBJICHUA,
— OIICHUBATb U TIOHUMATb 0COOEHHOCTH HAaY4YHOI'O UCCIICAOBAHUA,
— HHTCPpHPCTUPOBATH JAaHHBIC U UCITOJIB30BATh HAYYHBIC JOKA3aTCIIbLCTBA AJI ITOJTYUCHUS BBIBOJOB.

N3ydenue (pu3nku ciocoOHO BHECTH peIIaloNInil BKIaa B (POpMHpPOBAHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH O0yYarOIINXCS.

HEJIN U3YYEHUA YYEBHOI'O IPEJIMETA «®PU3UKA»

Lenu n3yyenus (HU3MKU Ha ypOBHE OCHOBHOI'O 00I11ero o0pa3oBaHus onpeaeneHs! B Konnenuun
npenojiaBanus yueoHoro npenmera «dusnka» B 00pa3oBaTesbHbIX opranuzanusx Poccuiickoit dexepannu,
pean3yIoLIMX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMBbl, YTBepKIEHHOU perenneM Komerun
MunucrepcTBa npocserienus: Poccuiickoit @eneparyn, npotokoin ot 3 nexadbps 2019 r. Ne [TK-4BH.

Lenu u3ydenus Gu3MKu:

— npuoOpeTeHne nHTepeca U CTpeMIIeHHs 00yUYalOIIMXCs K HAyYHOMY U3YYEHUIO TPUPO/IHI,
pa3BUTHE HMX MHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

— Pa3BUTHC HpCI[CTaBJ'ICHI/Iﬁ 0 HAYYHOM METOJC IMO3HAHUA U (I)OpMPIpOBaHI/Ie HUCCICIOBATCIBCKOTO
OTHOIICHMHS K OKPYKaIOIIUM ABJICHUAM,



— (opMHUpOBaHME HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHUsI OCHOB CTPOCHUS MaTEpPHH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

— ¢opMHpoOBaHUE NIPEACTABICHUHN O POJIU (DU3UKH JIJIST Pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIL;

— pa3BHUTHE NPEACTABICHUI 0 BO3MOXKHBIX cepax Oyaymien npoeccnoHaIbHOM e TebHOCTH,
CBSI3aHHOM C (PU3MKOM, TOJITOTOBKA K JaJbHEHIIEMY OOYYEHHIO B 3TOM HAIIPaBJICHUH.

JlocTr)keHHe ITUX 1eNiei Ha yPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus 00€CIICUNBACTCS PEIICHUEM
CIICIYIOIIMX 3a/1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHUH BCUICCTBA, O MEXAHUYCCKHUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBLIX ABJICHUAX

— MpUOOpPETeHNE YMEHU ONMHUCHIBATH M OOBSICHATH (DU3MUECKUE SIBJICHUS C UCIIOJIE30BaHUEM
MOJYYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEHICHHUS POCTEHIINX PACYETHBIX 33124 C UCTIONB30BaHUEM (PU3HUECKUX
MOZEJIEH, TBOPUYECKUX U IIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMGHI/Iﬁ Ha6J'IIOI[aTB MNPUPOAHLIC SABJICHHWA U BBIIIOJIHATDL OIIBITHI, na6opaTopHLIe pa6OTBI u
OKCHCPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCHHE MPUEMOB PabOTHI ¢ HHPOPMAITUEH PU3NIECKOTO COIePIKAHUS, BKIIOYast HHPOPMAITHIO O
COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH; aHATH3 U KPUTUYECKOE OIICHUBaHKHE WH(OPMALIUU;

— 3HAKOMCTBO O chepamu MpoPecCUOHANTBHOMN AeATeIbHOCTH, CBI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (PU3MUECKON HAYKH.
MECTO YYEBHOTI'O NIPEJMETA «®U3UKA» B YUEGHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBiseTcst 00s3aTeIbHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO
oOmiero oopazoBanus. JlaHHas mporpaMma rnpeaycMaTpuBaeT u3ydeHrue Gu3nky Ha 6a30BOM YpOBHE B
00bEéMe 238 41 3a Tpu rosa oOydeHus 1o 2 4 B Heseno B 7 U 8 kiaccax M 1o 3 4 B HeJlelnto B 9 kiacce.



COJEPKAHUE YYEBHOI'O IIPEAMETA

7 KJIIACC

Pa3nen 1. ®u3uka u e€ poJib B IO3HAHUHU OKPYKAKOIIEro MUpa

®duzuka — HayKa 0 IpUpojie, u3ydaeT (pu3nveckue BICHUS: MEXaHUYEeCKHE, TEIIOBBIC, DJIEKTPUUECKHE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuyuHbl. M3mepenue ¢pusznueckux BennyuH. Gusznueckue npudopsl. [lorpemHocts
u3MepeHuil. MexayHapoaHas cucTemMa eIuHUIL.

Kak ¢usuka u apyrue ecTeCTBeHHbIE HAYKU U3Y4alOT NMpUpoy. EcrecTBeHHOHAYYHBIN METO] TO3HAHUS:
Ha0JII0/IeHUE, TOCTAHOBKA HAYYHOTO BOMPOCA, BBIABI)KEHUE THIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUIIOTES,
00BsicHeHUE Ha0MI01aeMoro sBieHus. Onucanue GU3NIeCKuX SBICHUN ¢ TOMOIIBIO MOJIEIICH.

JdemoHcTpauuu
1. Mexanuyeckue, TEIUIOBbIE, 2JIEKTPUYECKIE, MATHUTHBIE, CBETOBBIC SIBICHHUS.
2. ®uznyeckue NpudOpPHI U MPoIeIypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U LIU(PPOBBIM MIPUOOPOM.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue LeHsl A€ICHUS IIKaIbl WU3MEPUTEIBHOTO MpUOOpa.

2. I3mepeHue paccTosHUH.

3. U3mepenne 00bEMa )KUIKOCTH M TBEPIOTO Tea.

4. OnpezneneHue pa3MepoB MaJlbIX TeJ.

5. 3mepenue Temneparypsbl Ipy HOMOILH KUAKOCTHOIO TEPMOMETpA U AaTYMKA TEMIIEpaTyphl.

6. IIpoBeneHue ncciea0BaHus 10 MPOBEPKE TUIOTE3bL: AATLHOCTh MMOJIETA IAPUKA, TYIIEHHOTO
TOPU30HTANIBHO, TEM OO0JIblIe, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nen 2. [lepBoHayajibHbIE CBEJIEHUSI 0 CTPOEHHH BelIeCTBA

CTpOGHI/Ie BCIICCTBA: aTOMbI U MOJICKYJIbI, UX Pa3MCpPhI. OHI)ITI)I, JAOKa3bIBAOIHUE JUCKPETHOC CTPOCHHUE
BemecTBa. OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA.

JIBr>kenue yacTuil BemiecTBa. CBsI3b CKOPOCTH JABMKEHUS YaCTHI] C TeMIIepaTypoil. bpoyHoBckoe
nBrxkeHue, 1ud¢ys3us. BzanMmoaelicTBre 4acTull BEIIECTBA: MPUTSHKEHNE U OTTAJIKMBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOSHHUE Ta30B, )KUIAKOCTEH U TBEPABIX (KPUCTATUIMUECKHX ) TEI.
Bsanmocssa3s MCXKOY CBOMCTBaAMH BCIICCTB B PA3HBIX arp€raTHbIX COCTOAHUAX U UX aTOMHOMOJICKYJISAPHBIM
ctpoerreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbI. B3auMOCBSI3b MEK Ty CBOMCTBAMU BEIIECTB B
PAa3HBIX arp€raTHbIX COCTOAHUAX U UX ATOMHOMOJICKYJIAPHBIM CTPOCHHUEM. Ocobennoctu arperaTHbIX

coctostHUM Boibl. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

JdemMoHcTpanuu

1. HaGmoieHre OpOyHOBCKOTO JIBUXKEHHS.

2. HaGmonenune nuddysuu.

3. HaGmonenue siBJIeHUH, OOBSACHIIOMUXCSA MPUTSHDKEHUEM I OTTAJIKUBAaHUEM YaCTHI] BEIIECTB.

JlabGopaTopHble padoThI U ONBITHI

1. Onenka nuaMeTpa aToMa METOJIOM PSAOB (C UCMONIb30BaHUEM (oTorpaduit).
2. OnBITHI 110 HAOTIOACHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnBITHI 10 OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYISIPHOTO MPHUTSKEHUSL.

Pasnen 3. /IBH:KeHHMe M B3aUMO/1eiiCTBHHA
Mexanudeckoe ABMKeHHe. PaBHOMEpHOE U HepaBHOMEpHOE JaBMkeHne. CKopocTh. CpeiHsst CKOPOCTh TPH
HEPAaBHOMEPHOM JIBHKEHUHU. Pacyér myTH v BpeMeHH JBIKCHHS. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBH -

xenue. Ckopoctb. CpeiHssi CKOPOCTh IPY HEPABHOMEPHOM JIBUKEHUU. Pacu€T myTH 1 BpeMEHH JBUKECHMUSL.



SIBnenune nHepuuu. 3akoH HHepUU. B3anmoaeicTBre Ten Kak TPUYMHA U3MEHEHHSI CKOPOCTHU JIBH>KCHUS
Tenn. Macca kak Mepa nHepTHOCTH Tena. [InmoTHocTs BemecTBa. CBsA3b IIIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B
enuHuIe 00bEMa BelecTBa.

Cuna xak xapakTepucTuka B3aumoieictBus Tei. Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuisbl ¢
MOMOIIIbIO IUHAMOMETpA. SIBJIeHHE TATOTEeHU U cuia TsbkecTu. Cuita TsbkecTy Ha Apyrux miaHerax (MC).
Bec Tena. HeBecomocTs. CiioxeHue cuil, HalIpaBJIEHHbIX 110 0AHOM npsMoii. PaBHoaeicTByromas cuit. Cuna
TpeHusl. TpeHne CKoybKeHus U TpeHue 1nokosi. Tpenue B npupoae u texuuke (MC).

JdemoHcTpauuu

1. HaGmoieHre MeXaHM4eCKOro ABMKEHUS TEla.

2. MI3mepeHne CKOPOCTH MPSIMOIMHEHHOTO JABHKEHHUS.

3. HaGmronenue siBJIeHUS MHEPIIHH.

4. HaGnroenue U3MEeHEHHs CKOPOCTHU TPU B3aUMOICHCTBUH TeEIL.
5. CpaBHeHuE Mace 10 B3aUMOJEHCTBUIO TEI.

6. CnoxxeHue cujl, HalpaBJICHHBIX 110 OJHOU MPSIMOIA.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenne CKOPOCTH PaBHOMEPHOT'O JBM)KEHUS (LLIApUKA B )KUIKOCTH, MOJIEIH JIEKTPHUUECKOTO
ABTOMOOWJIS U T. 11.).

2. OnpeneneHue cpeiHeil CKOPOCTH CKOJIbKEHUs OpyCcKa MU LIapuKa 110 HAKJIOHHOW IIOCKOCTH.

3. Onpenenenue mIOTHOCTH TBEPIOTO TeENA.

4. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTshKeHH (1edopMaiin) MpyKHUHBI OT MPHIIOKEHHON
CHJIBI.

5. OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHHUS CKOJIBKEHUS OT Beca Tella M XapakTepa
COIPHUKACAOLINXCS TTOBEPXHOCTEH.

Paznen 4. laBiienne TBEPABIX TeJl, }KMAKOCTEN U ra30B

Hasnenue. CriocoObl yMEHbIIICHUS U YBEIHUEHUS AaBieHus. J[aBneHue raza. 3aBUCUMOCTh IaBIIEHUS Ta3a
ot 00bEéMa, Temriepatypsl. [lepenada naBieHus TBEPABIMH TEJIAMU, KUAKOCTSIMH U Ta3aMu. 3akoH [lackas.
[THeBMaTHYECKUE MAIIMHEI. 3aBUCUMOCTD JIABJICHUS KUIKOCTH OT TITyOHHBI. [ MapoCcTaTHIeCKUii TapaioKC.
Coobmaromuecs cocyasl. [ mapaBInyeckue MeXaHu3Mbl.

ATtmocdepa 3emau u atMocepHoe naBiaeHue. [IpuunHbl cylecTBoBaHUS BO3AYITHONW 000JI0UKH 3EMIIH.
OmnsiT Toppuuennu. M3mepenue atMochepHOTo JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO AaBICHHS OT
BBICOTHI HaJ] ypOBHEM Mopsi. [Ipubopsl s u3MepeHus: arMochepHOro JTaBIeHHUS.

JleiicTBrE KUIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX Teo. BriTankuBaromas (apxumenoBa) cuia. 3akoH
Apxumena. [InaBanue ten. BozayxomnnaBanue.

JdemMoHcTpanuu

. 3aBUCHMOCTb JIaBJIEHUS aza OT TEMIEPATYypPHI.

. Ilepenava naBieHus KUAKOCTHIO U Ta30M.

. Coobmraroriuecs: CoCy/Ibl.

. 'mppaBinueckuii rpecc.

. IlposiBnenue neiictBust arMoc(hepHOTO JaBIECHUS.

. 3aBUCUMOCTbH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U MIOTHOCTH KHUJIKOCTH.

~N o OB~ W DN

. PaBeHCTBO BBITAJIKUBAIOMIEH CHIIBI BECY BBITECHEHHOM >KHUIKOCTH.
8. YcnoBue nuaBaHus Tel: IJIaBaHUE WU MOTrpy’>XCHUC TCJI B 3aBUCUMOCTU OT COOTHOIICHUSA IUIOTHOCTEH
TCIa U XKUJIKOCTH.

JlaGopaTopHbie padoThI U ONBITHI
1. MlccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOrpyKEHHOM B )KUKOCTh YAaCTH Tela.



2. OnpeneneHre BBITATKUBAIONIEH CHITBI, ICUCTBYIOIICH HA TEJI0, TOTPYKEHHOE B )KHIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BHITAIKMBAIOIICH CHIIBI, IEHCTBYIONIEH HA TEJIO B )KUIKOCTH, OT MacChl Tela.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKHUBAIOIIEH CHIIbI, IEUCTBYIOIIEH HA TETO B )KUJIKOCTH,
0T 00bEMa MOTPYKEHHON B KHUIKOCTh YACTH TEJA U OT IJIOTHOCTHU KUIKOCTH.

5. KoHcTpyrpoBaHue apeomMeTpa Uiid KOHCTPYUPOBAHUE JIOAKU U OTIPEJICIICHHE €€ TPYy30IOAbEMHOCTH.

Pa3nes 5. PaGora m MomHOCTh. DHeprus

Mexannueckasi pabora. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs IOCKOCTb. [IpaBuio paBHoBecus peruara. [Ipumenenue
IpaBUiIa paBHOBECHS pblyara K 06J0Ky. «300Toe npaBuwio» Mexanuku. KIIJ mpocTIx MeXaHU3MOB.
[IpocTbie MexaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas 3Heprusi. Kunernueckas u noreHuanbHast sHeprus. Ilpespaiienue oqHoro Buia
MEXaHUYECKOM SHEpIruu B Ipyroil. 3aKOH COXpaHEHUs SHEPTUU B MEXAHUKE.

JdemoHcTpauuu
[IpuMepsl IPOCTHIX MEXAHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue paboTsl CUIIBI TPEHUS IPH PABHOMEPHOM JBM)KEHUH TeJla TI0 TOPU30HTAIBHOM
IIOBEPXHOCTH.

2. VccnenoBanue yCIoBUI paBHOBECHS pblyara.

3. U3mepenne KI1/] HakIOHHOM TIOCKOCTH.

4. V3y4yeHue 3aKOHa COXPAHEHUS MEXAHUYECKON SHEPTUH.

8 KJIACC

Pa3nen 1. TenjioBole sIBJIEHHS

Monenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammyeckue u aMmopQHbIe Tela.
OObsicHEHHE CBOMCTB ra3oB, )KUJIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJOKEHUN MOJIEKYIIPHO-KUHETUYECKOM
teopur. CMaurBaHWE U KaMMIISIPHBIC sIBICHUS. TeIioBoe paciupeHue 1 CkaTue.

Temnepatypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO TETIOBOTO ABUKEHUS YACTHII.

Buytpennss sueprust CriocoObl N3MEHEHUS BHYTPEHHEH SHEPrUU: TeIUIoNepeaya u COBepIIeHne paboThl.
Buael renonepenaun: TENIONPOBOAHOCTD, KOHBEKIIMSA, U3IIYUEHHUE.

KonnuecTBo TeminoTel. Y aenpHas TEMIOEMKOCTh BellecTBa. Termioo0MeH U TEeTI0BOe PaBHOBECHE.
VYpaBHenue TerioBoro 6ananca. [InaBnenue u oTBepeBaHNe KPUCTATNIMYECKUX BEIIECTB. Y NeIbHas
terutota masneHus. [TapoobpazoBanue u konaeHcanus. Ucnapenne (MC). Kunenue. Y aenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTyphl KUIIEHUs 0T aTMOC(hEpHOro AaBlieHus. BiakHOCTh BO3yXa.

DHeprus TOIUIMBA. Y AeNbHAs TEIUIOTa CTOPAHMSL.

[Tpuntume! padoTe! TermnoBsix Asuratenei. KI1JI remmoBoro aeuratens. TenaoBsie IBUTATEIN U 3aITUTa
okpyxkartorier cpebl (MC). 3akoH COXpaHEHHUs U ITPEBpaIlieH s SHEPTHH B TEIUIOBBIX mpoieccax (MC).

JdemoncTpanuu

1. HabmioneHne OpOYHOBCKOTO JIBHIXKEHHS

. HaGmonenue nuddysun

. Habmoienue siBieHn CMauMBaHUs U KAaTWJUISIPHBIX SIBICHUN

. HabmroteHue TenaoBoro pacumpeHus Tel

. I3MeHeHue naBieHus ra3a npu U3MeHeHHH 00bEMa U HarpeBaHUU WIIH OXJTAKICHUH
. [IpaBuna u3MepeHus TeMIepaTypsl

. Bugel remionepenaun

O N O O b WODN

. OxnaxxaeHue npy coBepiieHu padboThl



9. HarpeBanue mipu coBepIiiieHUN pabOThl BHEIIHUMHE CHJIAMHU
10. CpaBHeHuUE TEIUIOEMKOCTEH PAa3IMYHbIX BEIECTB

11. HaGmroneHue KuneHust

12 .HaGmroieHue mocTOSTHCTBA TEMIIEPATYPHI PH IIIaBICHUH
13. Monenu TeroBbIX ABUTATENCH

JlaboparopHbie padoThl M ONIBITHI

1. OmnbIThI 10 OOHAPY)KEHUIO NEHCTBHS CHIT MOJIEKYJISIPHOTO TIPUTSDKEHUS

2. OnBITHI IO BBIPALIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MITH caxapa

3. OnbITHI 1O HAOJIOJCHUIO TETNIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI

4. OmnpeneneHue AaBJICHUS BO3yXa B OAJUIOHE IIIPHUIIA

5. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JaBJIEHUSI BO3/1yXa OT €ro 00bEMa U HarpeBaHUs NN
OXJIaXKICHUS

6. [IpoBepka rumoTe3bl TNHEHHOW 3aBUCUMOCTH JITHHBI CTOJIOUKA KUIKOCTH B TEPMOMETPUUIECKON TPYOKe
OT TeMIEepaTypsl

7. HabnroieHne n3MeHeHusl BHyTPEHHEHW SHEPruu Teja B pe3ylbTare TeIIonepesauu U paboThl BHEIIHUX
cui

8. UccrnenoBanue siBIEHUS TEIJI000OMEHA MTPH CMEIIMBAHUH XOJOIHOM U TOPsSTUeit BOJIBI

9. Ompenenenue KOJIMYECTBA TEIIOTHI, MOJIYYSCHHOTO BOIOM MPHU TEIIOOOMEHE ¢ HarpeThIM
METAJIIMYECKUM LIUJIMHAPOM

10. OnpeneneHue yaeabHOM TEINIOEMKOCTH BELIECTBA

11. ViccnenoBanue mpoiiecca ucrapeHus

12. Onpenenenne OTHOCUTENHHON BIAYKHOCTH BO3TyXa

13. Onpenenenue yaeabHOM TEIUIOTH TUIABICHUS JIbAa

Paznen 2. 3J1€KTpl/I‘leCKI/[e N MAaroHuTHbIC SAIBJICHUSA

Onextpuzarus Ten. [[Ba posa anekTpudeckux 3apsiioB. BzauMopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apSKEHHBIX TeJl OT BEJIMYMHBI 3aps10B U PACCTOSHUS MEX]Y TEIaMH).

OnexTpuueckoe nose. HanpsxEHHOCTh 35eKkTpruueckoro nois. [IpuHiun cynepno3unum 31eKTpUIeCcKuX
noJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsaoB. DJIeMeHTapHbIN dniekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHuku
U IURJIEKTPUKH. 3aKOH COXPAHEHHSI SJIEKTPUUECKOTO 3apsiia.

ONEKTPUUECKUN TOK. Y CIOBHS CYILIECTBOBAHUS 3JIEKTPUUECKOIr0 TOKa. VICTOUHNKH ITOCTOSHHOTO TOKA.
JlelicTBuUS 27EKTPUUECKOr0 TOKa (TEIIOBOE, XMMHUYECKOe, MarHUTHOE). DIEKTPUYECKHH TOK B KUAKOCTSIX
Y ra3ax.

Onexrpuueckas nemnb. Cuia Toka. DJIeKTpudeckoe HanpspkeHue. COpOTUBIICHUE IPOBOJHUKA. Y IEIIBHOE
COIPOTHBIIEHHUE BellecTBa. 3akoH Oma 1i1s yyacTka 1nend. [locnenosarenbHoe u napamienbHOE COEJUHEHNE
IIPOBOJHUKOB.

PaboTa 1 MOITHOCTb 3JEKTpHUECKOro Toka. 3akoH J[xoyns— JleHmna. DnekTpuueckue ey 1 noTpeduTenu
3JIEKTpHUECKO SHepruu B ObITy. KopoTkoe 3ambikaHue.

IloctosiHHBIE MarHUTHl. B3anMmozeiicTBre MOCTOSHHBIX MarHuTOB. MarHutHoe nosie. MarHuTHoe mosie
3eMJIu M €ro 3HaYeHHe JUIs )KU3HU Ha 3emiie. OnelT OpcTtena. MarHuTHOE 1oJie 3JIEKTPUUECKOT0 TOKa.
[IprmMeHeHre IeKTPOMAarHuTOB B TEXHUKE. J{efiCTBHE MarHUTHOTO IOJISl HA IPOBOJHUK C TOKOM.
DNEeKTpOoABUTaTEIb TOCTOSHHOTO TOKa. Vcronb30BaHue 2JIeKTpOIBUraTeliel B TEXHUUYECKUX YCTPOHCTBAX U
Ha TPaHCIOpTeE.

Omnertel @apanes. ABnenue anexkTpoMaruuTHON HHAYKIUH. [IpaBmino Jlenma. Dnexrporeneparop. CriocoOs
MOJTyYEHUS JIEKTPUUECKON SHEPTHH. DIEKTPOCTAaHIIUN Ha BOZOOHOBIISIEMBIX HICTOYHHKAX SHEPTHH.



JdemoncTpanuu

1. DOnexrpuzauus Ten

JIBa poJia 3JEKTPUUECKUX 3apsiI0B M B3aUMOJICHCTBUE 3apsKEHHBIX Tell
YCTpOUCTBO U AEUCTBUE DIIEKTPOCKOIIA

DnexTpocTaTuuecKas HHAYKIUS

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsA0B

[IpOoBOIHMKY U TUIIEKTPUKH

MonenpoBaHu€e CUIOBBIX JTUHUH IEKTPUYECKOTO MOJIS

M cTOYHMKH IOCTOSTHHOTO TOKA
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JIeNCTBUA AIEKTPUIECKOT0 TOKA
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. U3mepenue cuiibl TOka aMrnepMeTpom
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. Peocrar 1 MarasuH conpoTUBICHUN
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. B3aumoaeicTBre MOCTOSSHHBIX MATHUTOB
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. MO,I[GJ'II/IpOBaHI/Ie HCBO3MOXXHOCTH Pa3AaCJICHUA ITIOJIFOCOB MAarnuTa
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. MO,I[GJ'II/IpOBaHI/Ie MarHMTHBIX MOJICH OCTOSSHHBIX MAarHUTOB
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. OneIT OpcTena

=
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. MarautHoe 1ose Toka. DJIeKTPOMarHuT

20. [leiicTBME MarHUTHOTO IOJISl HA TPOBOJIHUK C TOKOM

21 DaexTpoABUTaTedh MOCTOSHHOTO TOKA

22. ViccnenoBaHue SIBICHHS DJICKTPOMArHUTHOM WHAYKITHA

23. OnbiTer Papanes

24. 3aBUCUMOCTb HAITPABJICHUS UHAYKIIMOHHOTO TOKa OT YCJIOBHH €r0 BOZHUKHOBEHUS

25. DeKTporeHepaTop MOCTOSHHOTO TOKa

JlabopaTopHbie padoThl M ONBITHI

1. OnbIThl O HAOJIOIEHUIO SJIEKTPU3ALIUMHU TeJl HHIYKIUEH U TPU COPUKOCHOBEHUH
HCCHGI{OB&HI/IC I[CI\/JICTBI/ISI QJICKTPHUYCCKOIO I1OJIAA Ha MPOBOAHUKHU U JUDJICKTPHUKU
CoOopka u mpoBepka padOThI JIEKTPUUECKOM 1T MTOCTOSTHHOTO TOKa

W3mepeHue u peryaTupoBaHue CUIIBI TOKa

a s w

H3mepeHue u perynTupoBaHre HapsKEeHUs

6. HccnemoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UYIIETO Y€PE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HaANPSDKEHUS Ha Pe3UCTope

7. OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh DJIEKTPHUYECKOTO COMPOTUBIIEHUS MIPOBOIHUKA OT €T0 JUIUHBI,
TUTONIAJIN TIOTIEPEYHOTO CEUSHUS U MaTepralia

8. Tlpomepka mpaBua CIOKEHHS HAMPSHKSHUI TTPH TTOCTIE0BATEIFHOM COSIUHEHHUH JIBYX PE3UCTOPOB

9. Tlpomepka mpaBwIIa I CHITBI TOKA TIPH MAPAJUICITEHOM COSTMHEHUN PE3UCTOPOB

10. OnpenencHue pabOTHI AMEKTPUICCKOTO TOKA, UAYIIETO Yepe3 PE3UCTop

11. OnpeneneHre MOIIHOCTH IEKTPUUECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIYILIETO YePE3 JIAMITOUKY, OT HAMpsDKEHUS Ha Hel

13. Onpenenenne KI1J] HarpeBatens

14. UccnenoBanre MarHUTHOIO B3aUMOIEHCTBUS IOCTOSHHBIX MAarHUTOB

15. N3yyeHre MarHUTHOTO TIOJISl IOCTOSIHHBIX MAarHUTOB MIPU WX OObETUHEHHUH U pa3IeTICHUH

16. UccnenoBanue IEHCTBUS SJIEKTPUIESCKOTO TOKA HA MATHUTHYIO CTPEIKY



17. OnbITHL, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI B3aUMOICHCTBHSI KaTYIIKHA C TOKOM M MarHuTa OT
CHJIBI TOKA U HAIpaBJICHUS TOKA B KaTYILKE

18. M3yuenne nefCTBHS MAarHUTHOTO ITOJISl HA MTPOBOJHUK C TOKOM

19. KoncrpyupoBanue u u3y4eHue pabOThI AIIEKTPOABHIATEIS

20. Usmepenne KI1/] anekTpoaBuratebHOM yCTaHOBKH

21. OBITHI 1O UCCIIEAOBAHUIO SIBJIICHUS 3JIEKTPOMArHUTHONW MHIYKIIMH: UCCIICAOBAaHIE N3MEHEHHI

SHaAYCHUS U HaIIPpaBJICHUA HMHAYKIIMOHHOI'O TOKA.

9 KJIACC

Paznea 1. Mexannyeckue ABJICHHA

Mexanunueckoe nBrxenne. MarepuanbHaas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOTO
JIBUKEHUs. PaBHOMEpHOE npsiMoIMHEHOEe ABMKeHue. HepaBHOMeEpHOE IPSIMOJIIMHEMHOE IBUKEHUE.
CpenHsisi ¥ MTHOBEHHAsl CKOPOCTb TeJla TP HEPAaBHOMEPHOM JIBUKECHUH.

VYckopenue. PaBHoyckopeHHOe npsiMonHeiiHoe iBrkeHne. CBo0oiHoe nagenue. OnbiTel [anues.

PaBHOMepHOE 1BUKEHUE 110 OKpyKHOCTH. [lepros u yactota obpamienus. JInnelHas u yrioBasi CKOPOCTH.
LleHTpoCcTpEMUTENBHOE YCKOPEHUE.

IIepBeiit 3akoH HproTona. Bropoit 3akon Herorona. Tperuit 3akon Herorona. [Ipuanun cynepnosunnu
CHIIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: Ciiia TPEHUS! CKOJIBKESHUS, CHJIa TPEHHS TIOKOSI, IPYTHUE BUIBI
TPEHUSI.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUsS. Y CKOpEHUE CBOOOIHOTO MajieHusl. J[BryKeHUE MIaHeT
Bokpyr Connna (MC). [lepBast kocMudeckasi CKOpocTb. HeBecoMOCTh U meperpy3Ku.

PaBHOBecue maTepuanbHON TOUYKU. AOCOIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Teja ¢ 3aKperIEHHOM
OCbI0 BpauieHus. MomeHT cuiibl. LIeHTp TshkecTu.

Nmnynsce tena. U3menenune nmnynbsca. iMiynbe cuibl. 3aKOH COXpaHEHUs1 UMITyJibca. PeakTuBHOE
neuxenune (MC).

Mexanunueckasi paboTa 1 MOIIHOCTh. PaboTa cui TskecTH, ynpyroctu, TpeHus CBs3b SHEPTHH U PabOTHI
[ToTeHumanbHast YHEPrus Teja, MOJHATOrO HaJl MOBEPXHOCTHIO 3eMild. [loTeHIImanpHas sHEprus cKaToi
npyxkunbl. Kunernueckas sHeprusi. Teopema 0 KWHETUYECKON SHEPTUU. 3aKOH COXPAaHEHUS MEXaHUYECKON
SHEPTHH.

JdemMoHcTpanuu

HabmoneHne MexaHU4ecKoro IBUKEHUS Tella OTHOCUTEIBHO pa3HbIX TEJl OTCUéTa

CpaBHeHuE MyTe U TPACKTOPHUM JIBUKEHHS OJHOTO U TOTO )K€ TEJIa OTHOCUTEIBHO Pa3HBIX TEJl OTCUYETA
M3MepeHne cKOpoCTH U YCKOPEHUS IPSMOIMHEWHOTO IBUKEHUS

HccnenoBanne nmpu3HaKOB PaBHOYCKOPEHHOT'O JIBUYKEHUS

o s w e

HabmioneHue nBruKeHus Teaa o OKpY>KHOCTH
6. HaOnroienue MexaHn4ecKux SBJICHHM, MPOUCXOASIINX B cucteMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENFHO KaOHHeTa (PU3UKU
7. 3aBUCHMOCTH YCKOPEHHUSI TeJIa OT MACCHI TeJla ¥ ICUCTBYIOIICH Ha HETO CHJITBI
8. HalGmoneHue paBeHCTBa CHII TIPU B3aUMOCHCTBUH TeJ
9. M3meHeHue Beca Teja MPH YCKOPEHHOM JIBH)KEHUH
10.ITepenava nmmnynbca Ipyu B3aUMOJAEHCTBUM TET
11.IIpeoOpazoBanust SHEPTUU IPU B3aUMOJICHCTBUY TeT
12.CoxpaHenune uMnyibsca Ipu HEYIIPYroM B3aMMOIEHCTBUU
13.CoxpaHeHue UMITyJibca IpHU a0COTIOTHO YIPYTroM B3auMOIEHCTBUN
14.HaGnroneHne peakTUBHOTO JIBHKCHHS



15. CoxpaHeHre MEXaHUUECKOW SHEPTUH MTPU CBOOOTHOM ITaJICHUN

16. CoxpaHeHnE MEXaHUYECKOW SHEPTUU NIPU IBUKEHUU TeEJIa MO JSHCTBUEM NIPYKUHBI

JlaGopaTopHble padoThI U ONBITHI

1. KoncTpyupoBaHue TpakTa AJisi pa3roHa M JaJIbHEHIIEro paBHOMEPHOTO JBM)KEHUS IIApUKA WIIH
TEJICKKHU

2. Ompenenenue cpenHeil CKOPOCTH CKOJIBXEHUS OpYyCKa WM ABMKEHHSI IApUKa 10 HAKIIOHHOM
TUIOCKOCTH

3. Omnpenenenre yCKOpeHHs Tela MPH paBHOYCKOPEHHOM JIBH>KEHUU O HAKJIOHHOM MJI0CKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBUKEHUH 0€3 HauaJbHOM
CKOPOCTH

5. IlpoBepka runoTe3sl: €ciau Npu PaBHOYCKOPEHHOM ABM)KEHUU 0€3 HaualbHOW CKOPOCTH IYTH OTHOCSATCS
KaK psiJi HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE TPOMEKYTKHA BPEMEHHU OJJUHAKOBBI

6. MccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JTaBJICHUS

7. Omnpenenenne K03 PUITMCHTA TPSHUS CKOJIBKEHUS

8. Ompenenenue KECTKOCTH NPY>KUHBI

9. Ompenenenue paboOTHI CUIIBI TPEHHS IPH PABHOMEPHOM JBIDKEHHUH TEJA 110 TOPU30HTAIBLHON
MIOBEPXHOCTH

10.Onpenenenue paboThI CHIIbI YIPYTOCTH MPU MOIBEME TPy3a ¢ UCMOIB30BAHUEM HEMOBUKHOTO U
MOJIBUYKHOTO OJIOKOB

11.M3yueHue 3aKkoHa COXpaHEHUS SHEPTUU

Paszgen 2. Mexanndeckue K0JI€0aHUA U BOJTHBI

KonebartenbHoe apmxenue. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUIl: epUoI, 4acTOTa, aMILIUTY/ Ia.
MaremaTtnueckuii U Ipy>KUHHBIN MasTHUKH. [IpeBpaliieHue sHepruu npu KojaedaTeabHOM ABMKCHUU.
3aryxaromue Kosebanus. BeinyxaeHHbie konebanus. Pezonanc. Mexanndeckue BoiaHbl. CBOHCTBA
MexaHu4yecKux BoJH. [Ipo nonpHBIE 1 onepedHble BOIHBL. JJIMHA BOJTHBI U CKOPOCTh €€ paclipoCTpaHEeHHUSL.
MexaHuueckre BOJIHBI B TBEPAOM Tele, celicMuueckue BosiHbl (MC).

3ByK. 'poMKOCTB 3ByKa 1 BbIcOTa TOHA. OTpaxkeHue 3Byka. IHppa3Byk U yIbTpa3ByK.

JdemMoHcTpanuu

1. HaGmroieHue kosebanuit Te noJ IeHCTBUEM CHUJIBI TSDKECTH U CUJIBI YIIPYTOCTH
2. HaGmoienune konebaHuii Tpy3a Ha HUTH U Ha IPY>KUHE

3. HaGmroieHue BBIHYXICHHBIX KOJIeOaHU U pe30HaHca

4. PacipocTpaHeHue MPOO0IbHBIX U MONEPEYHBIX BOJIH (HAa MOJAEIIH)

5. HabmroieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI

6. AKycTHUecKuil pe30HaHC

JlabopaTopHbie padoThI M ONBITHI

1. Onpenenenue 4acToThl U MepHOa KOJIeOaHUH MaTeMaTHYECKOT0 MassTHUKA

2. OnpeneneHre yacToThl M Epro/ia KoJeOaHUi MPpy>KHHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCMMOCTH NEpUOJ1a KoJeOaHH MOABEIIEHHOT0 K HUTH I'Py3a OT JUIMHBI HUTH

4. NccnenoBaHue 3aBUCMMOCTH NIEpH0/ia KoJeOaHUH MPYKHHHOTO MasTHUKA OT MacChl Ipy3a

5. IlpoBepka HE3aBHCUMOCTH TEepHOJia KoleOaHu Tpy3a, MOABEUIEHHOT0 K HUTH, OT MacChl Tpy3a

6. OTBITH, IEMOHCTPUPYIOIINE 3aBUCHMOCTb ITEPHO/Ia KoJIeOaHUil MPYKMHHOTO MasiTHAKA OT MacChl Tpy3a
Y KECTKOCTH IIPYKUHBI

7. U3mepenune ycKkopeHus CBOOOTHOTO MaIeHUS

Pa3znen 3. BHeRTPOMaFHHTHOC MOJI€ U 3JICKTPOMATHUTHBIC BOJHbI



DJIEKTPOMArHuTHOE ToJIe. DJIEKTPOMAarHuTHhIE BOIHBI. CBOMCTBA AlIE€KTpOMarHuTHBIX BOJH [llkana
SJICKTPOMArHMTHBIX BOJIH. Wcnonp3oBanue 9JICKTPOMArHuTHLIX BOJIH JJIA COTOBOH CBS3HU.

DJIeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanuu
1. CpoiicTBa 31E€KTPOMArHUTHBIX BOJH

2. BoHOBBIE CBOMCTBA CBETa
JlaGopaTopHble padoThI U ONBITHI

1. I3y4enue cBOICTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOMIIBHOTO TeedoHa

Pa3gen 4. CBeToBbIC ABJCHUSA

JlyueBas monens cBera. Mcrounuku ceeta. [IpsmonuneiiHoe pacripocTpaneHue cera. 3atmeHus CosHua u
JIynsl. Otpaxkenue cBeta. I[lnockoe 3epkaiio. 3aKOH OTpaXKEHUs CBETA.

ITpenomnenue cera. 3akoH ImpenoMieHus csera. IlonHoe BHyTpeHHee oTpaxeHue cBera. Mcnonb3oBanue
IIOJIHOTO BHYTPEHHET0 OTPAKEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xop aydeit B muH3e. OnTHueckas cucteMa goroarmnapara, MUKpockona u teneckona (MC). I'na3
KaK oNTu4eckas cucrema. bimzopykocTs 1 JalbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HptoToHa. CliojkeHue ClieKTpaibHbIX 1[BETOB. Jlucnepcus
CBeTa.

JdeMoHcTpamun

[IpssMonMHENHOE pacIpOCTpaHEHNE CBETA.

OtpakeHue cBera.

[Tony4yenne n3o0paxkeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Tpenomiienue cBera.

OnTu4eckuii CBETOBOIL.

Xon yyeil B coOuparolieit JInH3e.

Xoq s1ydel B pacCEeUBAIOIIEH JINH3E.

O No gk~ wdhE

[Tony4yenne n300paXkeHU C MOMOIIBIO JIUH3.

9. IlpunHnumn aevicTBus GoToanmnapaTa, MUKPOCKOIIA M TEIECKOTa.
10.Mopens rinasa.

11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12.TlonyueHue 6e0ro CBeTa NpH CII0KEHUH CBETA PAa3HBIX IIBETOB.

JlabopaTopHbie padoThI U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH YTJIa OTPa)KEHUSI CBETOBOTO JIyda OT yriia MajeHHsl.

2. VzydeHune xapaKTeprCTUK U300paKeHUs MMPeIMETa B TNIOCKOM 3epKalle.

3. UccnenoBanuie 3aBUCIMOCTH YTJIa IPEJIOMIIEHUS] CBETOBOTO JIyda OT yTJia MAaJeHHs Ha TPAHUIIE «BO3IYX
—CTEKIIO.

4. TTony4eHue n300paxeHHid C TOMOIIBIO COOMPAIOIIEH TUH3BI

5. Onpenenenne GOKYCHOTO PACCTOSIHHS U OIITUYECKON CUJIBI CO OMPAIOIIEH TUH3BI.

6. OTBITHI 11O Pa3IOKEHUIO OEIIOTO CBETA B CIICKTP.

7. OUBITHI 110 BOCTIPUSITHIO IIBETA MTPEIMETOB MPHU MX HAOIIOEHUH Yepe3 IBETOBbIC (DUITBTPHI.

Paznen 5. KBaHTOBBIE siBJIEHUA
OmnsiTel Pesepdopaa u miianerapHas Mozens atoma. Mozens atoma bopa. Mcnyckanue u nmorjomieHue
cBeta arToMoM. KBaHThI. JInHENHYaTbIe CIEKTPHI.

PannoaktuBHOCTH. Anb(a, 6eTa u rammansinyderusi. CTpoeHrne aToMHOTO siapa. HykionHast Moaens



aTOMHOTO sapa. M3oTonsl.
PanuoaktuBHbIe ipeBpanieHus. [lepuoa nomypacmnaga aTOMHBIX sIAEP.
SAnepHble peakuu. 3aKOHbI COXPAaHEHHUS 3aPsI0BOI0 U MAaCCOBOTO YUCEN. DHEPTUs CBSI3U aTOMHBIX SIJEP.
CBs13b Macchl ¥ 3Hepruu. Peakuuu cunresa u aenenus saep. Mcrounuku suepruu Comnuua u 38€371 (MC).
Anepnas sHeprerrka. J[elcTBUS paiOaKTUBHBIX U3Ty4eHUN Ha kuBbIe opranu3mMbl (MC).

JdeMoHcTpanuu

1. CriekTpsl U3IyyeHHUs U MOTJIOLEHUS.

2. CnexTpbl pa3InYHbIX Ta30B.

3. CriexTp BOIOpOAA.

4. HabmroieHne TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3ITy4YCHHUH.

6. Peructpanus n3nydeHus IpupOaHbIX MUHEPAJIOB U MPOJIYK TOB.

JlaGopaTopHble padoThI U ONBITHI

1. HaGuroieHre CIUTOMIHBIX ¥ IMHEWYAThIX CIIEKTPOB U3TY4YCHUSI.

2. ccrienoBanue TPEKOB: M3MEPEHUE YHEPTHH YaCTHIIBI 110 TOP MO3HOMY yTH (110 hoTorpadusm).
3. 3mepenne paanoakTuBHOTO (hOHA.

IToBTOpHTEIBLHO-0000IAKO NI MOYJIb

[ToBTOPUTEIIEHO-0000IIAOIINN MOTYJTb IPETHA3HAYCH JUISI CHCTEMATH3aI[UU U 0000IICHUS ITPEIMETHOTO
COJIepKAaHUS U ONIBbITA IEATEIFHOCTH, TPUOOPETEHHOTO IPU U3YYCHHUHU BCETO Kypca GU3UKHU, a TAaKKe IS
noAroToBKU K OCHOBHOMY rOCYJapCTBEHHOMY 9K3aMEHY MO (pu3MKe 11 00ydyaronuxcs, BbIOpaBIIUX 3TOT
y4eOHBIN ITpeIMeET.

[Ipu u3yyeHuH JaHHOTO MOAYJIS PEAIU3YIOTCA U CUCTEMATU3UPYIOTCS BUABI ACSITEIbHOCTH, HA OCHOBE
KOTOPBIX 00ECIIeUnBAETCS JOCTUKEHHUE MTPEIMETHBIX U METAIIPEIMETHBIX IUIAHUPYEMBIX PE3YyJIbTaTOB
o0yueHus, GOPMHUPYETCS €CTECTBEHHO-HAayYHasi TPAMOTHOCTb: OCBOCHHE HaYy4YHBIX METO/I0B HCCIIEI0OBAHUS
SIBJICHUH IPUPOBI U TEXHUKH, OBJIAICHHE YMEHUSIMHU OOBACHATH (PU3HUECKUe SIBICHUS, TIPUMEHSIS
NIOJIyYEHHBIE 3HAHUS, PEIIATh 33/1a4, B TOM YHCJIE KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATIBEHO AEATENBHOCTHBIN XapaKTep JaHHOTO pa3/ielia pealn3yeTcs 3a CUET TOro, YTO yJaluecs
BBITOJIHAIOT 33JaHNsI, B KOTOPBIX UM MpeJlaracTcs:

— Ha OCHOBE TMOJIYYEHHBIX 3HAaHUH PaCIO3HABaTh U HAYYHO OOBSCHATHh (PU3NUECKUE SIBJICHUS B
OKpY’Karolllel MpUpoJie ¥ NOBCEAHEBHOM KU3HU;

— HCIIOJIB30BATh HAYYHBIC METOAbI UCCIICIOBAHUS (I)I/I3I/I‘leCKI/IX HBHeHHfI, B TOM YUCJIC I ITPOBCPKU

TUIOTE3 U NOJYUCHUSA TCOPCTUUCCKHUX BBIBOJOB,

— OOBICHSITH HAayYYHBIC OCHOBBI HanOoee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPEMECHHBIX TGXHOJ’IOFI/II\/’I,
HAIpuMEp, MPAKTUICCKOr0 UCITOJIb30BaHUA PA3JIMYHbIX HCTOYHHUKOB DHEPIru HAa OCHOBE 3aKOHA Ipe-

BpalICHUA U COXpPaHCHHA BCEX U3BCCTHBIX BUIOB SGHCPTHUHU.

Kaxxnas 3 Tem qaHHOTO pa3jena BKI0YaeT SKCIepUMEHTAIBHOE HCCieI0BaHne 0000IIaroIero
xapakrtepa. Pa3zaen 3aBepiaercs NpoBeeHUEM JUArHOCTHUECKON 1 OLIEHOYHOU paboThl 32 KypC OCHOBHOM
ITKOJTHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3zyuenne yuebHoro npenmera «dusnka» Ha ypoBHE OCHOBHOTO O0IETO 00pa30BaHUs JOIKHO
o0ecneuynBaTh JOCTHKEHHE CIEIYIOUINX JINYHOCTHBIX, METAIIPEAMETHBIX U IIPEAMETHBIX 00pa30BaTeIbHbIX
pEe3yJbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— TMpOSBIIEHUE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHIICKOM (pU3MuecKoil HayKu;
— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe ocnumanue:

— TI'OTOBHOCTb K aKTHBHOMY Y4YdCTHIO B 06CY}I(,Z[6HI/II/I O6HlCCTBeHHO-3Ha‘II/IMBIX U OTHYCCKUX HpO6JICM,
CBs3AaHHBIX C ITPAKTUYCCKUM ITPUMCHCHUEM I[OCTI/DKGHI/Iﬁ (1)I/I3I/IKI/I,

— OCO3HAHHUEC BAXKHOCTH MOPAJIbHO-3TUYCCKUX IIPUHIUIIOB B ACATCIIBHOCTH y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIIPpUATHUC 3CTCTUYCCKHX Ka4CCTB (1)H3quCKOﬁ HAayKH: eé TapMOHHUYHOI'O ITOCTPOCHUA, CTPOTOCTH,
TOYHOCTH, JaKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME LIEHHOCTH (PHU3MUECKON HAYKH KaK MOLIHOIO MHCTPYMEHTA [TO3HAHUS MUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTUH, BaJKHEUILEH COCTABIIAIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JII0003HATEILHOCTH, HHTEpPECA K UCCIIEI0BATEIbCKOMN JIEATEIbHOCTH.
Dopmuposanue Kyabmypol 300p06b5 U IMOUUOHATLHO20 O1A20NONYYUA:

— OCO3HaHHe LIEHHOCTH 0e30MacHOro 00pasa KU3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM MUPE,
Ba)KHOCTH MPABHJI O€30MAaCHOTO MOBECHHS Ha TPAHCIIOPTE, Ha IOPOTaX, C ANEKTPUUECKUM H TETIJIOBBIM
000OpyIOBAaHUEM B IOMAIIHUX YCIOBUSX;

— copMupOBaHHOCTH HaBbIKa peIeKCcuu, MPU3HAHKWE CBOETO TpaBa Ha OIIMOKY U TaKOTo Xe Ipasa y
APYTOTO YeNIOBEKa.

Tpyooeoe eéocnumanue:

— AaKTHBHOE y4aCTH€ B PEIICHUH MPAKTUUECKUX 3aau (B paMKax CEMbH, LIKOJIbI, FOPOJia, Kpast)

TEXHOJIOTUYECKON M COLMAJIbHOM HANPaBIEHHOCTH, TPEOYIOIIKX B TOM YUCIE U PU3NYECKUX 3HAHUM;
— HHTEepec K MPaKTHYECKOMY H3yUeHHUI0 Mpodeccuil, CBA3aHHBIX C (U3UKOM.
IKonozuueckoe ocnumanue:

— OpHUCHTAllUA Ha IPUMCHCHUC (1)I/I3I/ILICCKI/IX 3HAHUH JJIs1 peUiCHusd 3a1a4 B o0iactu 01<py>1<a101ue171
CpCAbl, IIIaHUPOBAHUA ITOCTYIIKOB U OIICHKU UX BO3MOKHBIX MMOCJIEACTBUI JJIs oxpymaromeﬁ CpCabl;

— OCO3HaHHE TI00ATBHOTO XapakTepa SKOJOTHYECKHX MPOOIEM U MyTel UX pPelieHusl.
Aoanmayusa odyuarouiecoca K U3MEHAIUWUMCA YCI08UAM COUUATbHOU U RPUPOOHOIL CPedbl:

— MOTpeOHOCTh BO B3aMMOIEHCTBUHU IIPU BHITIOJTHEHUH UCCIIEI0BAaHUIN U MPOEKTOB (hHU3HUECKOM

HAIpaBJICHHOCTHU, OTKPBITOCTH OIBITY U 3HAHUAM APYTHUX;

— IIOBBIIICHUEC YPOBHA CBOEH KOMIICTCHTHOCTH 4epe3 MPaKTHUCCKYIO ACATCIIBHOCTD,



— 1oTpeOHOCTh B (JOPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYTUPOBATh UICH, TOHATHS,
TUTIOTE3bl 0 (PU3MYECKUX OOBEKTaX W SBJICHHSIX,

— OCO3HaHHE Ne(HUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;
— IJIAaHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHNUH HOBBIX (DH3MYECKHUX 3HAHUIA;

— CTpeMJIEHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPO/Ibl, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIe ¢ UCIOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

— OILIEHKA CBOUX JCHCTBUIN C yUETOM BIMSHUS Ha OKPYKAIOUIYIO CPEY, BO3MOKHBIX TTI00aJIbHBIX
MHOCJIEJICTBUH.

METANPEIMETHBIE PE3YJIbTATbBI

y}II/IBepcaJILHbIe N03HABaTeJbHbIE JeiicTBUSI

bBa3zoevie nozuueckue oeiicmeus:
— BBIABJIATH U XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUM);
— yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMKU, OCHOBAHUS JIJIs1 0000IEHNS U CPaBHEHUS;

— BBIABJIATb 3dKOHOMCPHOCTHU U ITPOTHUBOPCYHA B PaCCMATPUBACMBIX (I)aKTaX, JaHHBIX U Ha6J'IIO)IeHI/IHX,
OTHOCAIIHNXCA K (1)143qu0ng SIBJICHHUAM,

— BbIABJIATH NPUIUHHO-CIICACTBCHHBIC CBA3U IIPU U3YUYCHUU (1)I/ISI/I‘ICCKI/IX SIBIICHUH 1 IIpoueccCoB;
ACJIaTh BbIBOJbI C UCITIOJIb30BAHHUEM JCAYKTUBHBIX U NHAYKTHBHBIX YM033.KHIO‘ICHI/II>'I, BbIABHUI'aTh
THIIOTE3bI O B3AaUMOCBA3AX (1)I/ISI/I‘ICCKI/IX BCIINYHH,

— CaMOCTOSITETIbHO BEIOMPATh CIIOCO0 pemeHus yaeOHoM GU3NUecKoi 3a1auu (CpaBHEHUE HECKOIBKUX
BapHaHTOB PELICHHS, BEIOOP HanOoIee MOXOAAUIETO C YIETOM CaMOCTOATEIBHO BBIICICHHBIX
KpUTEPUEB).

ba3zoevie uccnedoeamenvckue oeiicmeun:
— HCIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT IMO3HAHUS;

— HOPOBOAUTH IO CAMOCTOATCIIBHO COCTABJIICHHOMY IIJIaHY OIIBIT, HECJIOXKHBIN (1)143PI‘1€CKPII’I
9KCIICPUMCHT, HeOO0IbII0e HUCCICIOBAHUC (1)I/I3I/I‘-ICCKOI"O SABJICHUA,

— OLCHHBATH HAa MIPUMCHHUMOCTE U JOCTOBECPHOCTDH I/IH(l)OpMaIII/IIO, IMOJIYYCHHYIO B XOA€ UCCICA0OBAaHUA
HJIN OKCIICPUMCHTA,

— CaMoCTOATENHHO (GOPMYIUPOBATH OOOOIIEHUS U BHIBOBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOIIO/IEHUS, OTIBITA, UCCIIEOBAHNUS;

— HPOTHO3UPOBATH BO3MOXKHOC JanbHeHnIee Pa3sBUTHC (I)I/I3I/I‘-IGCKI/IX IponecCcoB, a TAKKEC BbIABUT'ATH
MPCAIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paooma c unghopmayuei:

— MPUMEHSATH Pa3IUYHbIE METO/bl, HHCTPYMEHTHI U 3allpOCHI IIPU MOUCKE U 0TOOpe MHPOPMALIUH UITH
JAHHBIX C YUETOM MpeaoKeHHON yueOHO! (hru3nueckoi 3a1auu;

— aHaJIM3UpPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATh MH(POPMALIMIO PA3TUYHBIX BUJIOB U POPM
MIPEACTABIICHUS;

— CaMOCTOSTENIbHO BBIOMPATh ONTUMAIIbHYIO (POpMY IpECTaBIeHNs HHPOPMALIUU U WILTIOCTPUPOBATD
pelaeMble 3a/1aui HECIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOW IrpaduKoi U X KOMOMHALIUSMH.



YHuBepcajibHble KOMMYHUKATHBHbIE 1eHCTBUS

Obwenue:

— B X0JIe 00CYXIeHHs Y4eOHOT0O MaTepHalia, pe3yJbTaToB Ja0OPaTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOTIPOCHI IO CYIIECTBY OOCYKIa€MON TEMbI M BBICKA3bIBaTh WICH, HAIICIICHHBIC HA PEIICHHUE 3a/1a4 U
noJiyiep kaHue 01aroxenaTeIbHOCTH OOLICHHUS;

— COMNOCTaBJIATh CBOU CYXKJEHHS C CY)KJIECHUSMU JAPYTUX YUaCTHUKOB JHAJIOTa, OOHApYKUBATh
pa3IM4MUE U CXOJICTBO MO3ULIMIA;

— BBIPAXKATh CBOXO TOYKY 3PpCHUA B YCTHBIX U ITMCBbMCHHBIX TCKCTAX;

— HYGJ'II/ILIHO MMPEACTABJIATH PE3YJIbTAaThbl BBIIIOJHEHHOI'O (1)I/I3I/ILIGCKOFO OIIbITa (3KCHepI/IMeHTa,
HCCIICIOBaHUA, HpOGKTa).

Coemecmnasn deamenvHocHb (COMPYOHUUECMB0):

— IOHUMAaTh U UCIOJIB30BaTh IPEUMYILIECTBA KOMaHHON U UHIUBUIYaTbHON pabOThI IPU PEIICHUN
KOHKpETHOU (hH3HUecKoil mpoOIeMbl;

— IIPUHUMATDb LCJIU COBMECTHOM ACATCIIbHOCTU, OPIraHU30BbIBATH ,HeflCTBHH o €€ JOCTHUIKCHUIO:

pactpeeNaTh PoH, 00CYKIaTh MPOIECCH M PE3YJIBbTaThl COBMECTHOU paboThl; 00001aTh MHCHHS
HECKOIBKHX JIO/ICH;

— BBIIIOJHATH CBOIO 4aCTb pa6OTI)I, A0CTUTrasA KaYCCTBCHHOT'O pE3yJibTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOpAUHHPYS CBOU HeﬁCTBHH C ApYruMH YJICHAMU KOMaHIbI;

— OLCHUBATbh Ka4C€CTBO CBOCI'O BKJIaJaa B 06HIPII>’I IIPOAYKT IO KPUTCPUAM, CAMOCTOATCIIEHO

c(hOpMyITMPOBAHHBIM YIYaCTHHKAMH B3aUMOJICHCTBUSI.

YHuBepcaibHble peryJisiTUBHbIE el CTBUS

Camoopzauummm:

— BBISBJISATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIS peiieHus (PU3ndecKux
3HAHUM;

— OpPHUEHTUPOBATHCA B Pa3IMYHBIX MOAXOJaX NPUHATHS PelIeHUul (MHIUBUAYaIbHOE, IPUHATHE
peleHust B TpyIe, IPUHATHE PEILIeHUH rpymIoi);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM PCIICHU A (I)I/I3I/I‘{eCKOI\/’I 3aJa4u WM I1J1aHa UCCIICA0OBAHUs C

y4ETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MpeiaraeMble
BAPUAHTHI PEILICHUN;

— JenaTh BIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmpons (peghnexcus):
— JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYAIlUH U MIpejiarath miaH e€ N3MeHECHNUS,

— OOBSCHATH NPUYUHBI TOCTHKEHUS (HETOCTHXKEHHS) PE3yJIbTaTOB ACSITEIbHOCTH, 1aBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY;

— BHOCHUTBH KOPPCKTHUBBI B ICATCIIBHOCTD (B TOM YHCJIC B XO/ BBITIOJTHECHUA (1)PI31/I‘—I€CKOFO HUcciaca0BaHus
niIn HpOCKTa) Ha OCHOBEC HOBBIX 06CTO$ITCJ'ILCTB, HU3MCHUBIINXCA CHTy&LIPIfI, YCTAHOBJICHHBIX OIJ_II/I6OI(,
BO3HHKIIINX pr,Z[HOCTeﬁ;

— OICHUBATb COOTBCTCTBUEC PE3YJibTaTa LICIIN U YCIIOBUAM.

3M0uu0HaJlebll7 UHmMEeNIeKm:



— CTaBUTh ceOsl Ha MECTO APYTOro YeJoBeKa B XO/€ CIopa WM JUC KyCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Ilpunamue ceoa u opyzux:

— MpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPH pelieHnH (PU3NUECKHUX 3a]a4 WK B YTBEPKICHUSIX Ha
Hay4HbIEC TEMBI U TaKOE K€ MPaBO JAPYToro.

INPEJIMETHBIE PE3YJIbTATbBI

7 KJIACC

[IpenMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTpa)kaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS
YMEHHUIA:

— HCIIOJIB30BATh MOHSTHS: (PU3HUECKUE U XUMUICCKHE SBIICHUS; HAOIIOACHHUE, SKCTICPUMEHT, MOJICITb,
TUIO0TE3a; SAUHUIIBI PU3NYECKUX BEJIMYHMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BELLIECTBA
(TBEpI0OE, )KUIIKOE, ra3000pa3HOe); MEXaHUUECKOE JIBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJIMHEIHOE), TPACKTOPUS, paBHOACHUCTBYIOIIAs cul, edopmarnius (yrnpyras, aacTHueckas),
HEBECOMOCTh, COOOIIAIOUINECS COCY/IBI;

— pa3nuyath ABICHUS (TUQQy3usi; TEIIOBOE IBUKECHNE YaCTHII BEIIECTBA; pABHOMEPHOE TBH)KCHUE;
HEPAaBHOMEPHOE IBUKECHUE; HHEPLINS; B3aUMOJICHCTBHE TEJ; PABHOBECUE TBEPABIX TEJI C 3aKPETUIEHHON
OCBIO BpalllCHUS; IIepeiaya JJaBIeHus TBEPABIMU TeJIaMU, KUAKOCTSIMU U Ta3aMu; aTMOC(epHOe
JlaBJIEHHE; [UIaBaHUE TEJ; IPEBPAIIECHUS MEXaHUUECKOW YHEPIUN) 110 OIUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SBJICHUE;

— pacrno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3NUECKUX SIBJICHUH B OKPYKAIOLEM MHUPE, B TOM YUCIIE
¢bu3nveckne SBICHUS B IPUPO/IE: IPUMEPHI IBUKECHUS C PA3IMNYHBIMHA CKOPOCTSIMH B KUBOW M HEXKHUBOI
MIPUPO/IE; NEHCTBUE CUIIbI TPEHHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOTO AaBJICHUS Ha )KUBOU
OpraHM3M; IJIaBaHUE PbIO; phIYary B TEJIE YEJIOBEKA; IIPU 3TOM IEPEBOIUTH IPAKTHUUECKYIO 3a/1a4y B

y4eOHYI0, BBIJIEISTH CYIIIECTBEHHBIE CBOMCTBA/MIPU3HAKH (PU3UUECKHX SIBJICHUM;

— OIKCHIBATh U3YUYEHHBIE CBOMCTBA TE U (PU3UUECKHE SIBJICHUS, UCTIOJIb3Ys (PU3NUECKHUE BEIIMUUHBI
(macca, 00bEM, TIIOTHOCTH BEIIECTBA, BPEMS, yTh, CKOPOCTh, CPEIHSIS CKOPOCTh, CHJIa YIPYTOCTH, CHJIa
TSDKECTHU, BEC TeJla, CHJIa TPEHUS, TaBJIeHHe (TBEPIOTO Tella, KUAKOCTH, ra3a), BHITAIKUBAIOIIAS CHIIA,
MeXaHW4ecKast paboTa, MOIIHOCTb, IJIEYO CHUITbI, MOMEHT CHJIbI, KOO (PHUITUEHT TTOJIE3HOTO IEUCTBUS
MEXaHU3MOB, KHHETUYECKas ¥ MOTEHIMAIbHAS YHEPTHsl ); IPH OMUCAHUH MPABUIBHO TPAKTOBAThH (HU3H-
YEeCKUI CMBICI UCTIOJIb3YEMBIX BETHUMH, X 0003HAUYECHUS U €AMHULIBI (PU3UIECKUX BETUYHH, HAXOAUTh
(hopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUYHUHY C JPYTUMH BETUYMHAMH, CTPOUTH TpaduKu
M3YYECHHBIX 3aBUCHMOCTEN (PU3NYECKUX BETTUYHH;

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBJICHUS U MPOIIECCHI, UCIIOJIb3Ys MIPABHIIA CI0KEHUS
cuJ1 (BJIOJIb OZTHOM MpsIMOH), 3aKkoH ['yka, 3akoH [lackains, 3akoH Apxumesa, paBUI0 PaBHOBECHS
pblyara (6510Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUUYECKOW YHEPTUH; IPH STOM
JlaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alIUCHIBATh €T0 MATEMAaTHUYECKOE BBIPAKECHUE;

— O0O0BSACHATH (PU3NUECKUE SABJICHUS, MPOILIECCH U CBOMCTBA Tell, B TOM YHCIE U B KOHTEKCTE
CUTYyalMi IPAKTUKOOPUEHTUPOBAHHOIO XapaKTEPA: BBISIBIATh NPUUYUHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH
o0BsicHEHHE U3 1—2 JTIOTMYEeCKUX 1IaroB ¢ ONOpoil Ha 1—2 W3y4YEeHHBIX CBOMCTBA (PU3NYECKUX SBIICHUM,

@HSHH@CKI/IX 3aKOHA UJIKM 3aKOHOMEPHOCTH;

— pcuiaTtb paC‘léTHBIC 3aga44 B 1—2 ,ZLCI>'ICTBI/I$I, HCIIOJIb3YA 3aKOHBI U (I)OpMy.]'IBI, CBA3BIBAIOIIHEC

(I)I/I3I/I‘IGCKI/IG BCJIMYHHBI: Ha OCHOBC aHaJIn3a yCJIOBH:A 3a1a4d 3allMChIBATh KPATKOC YCJIOBUC, IO~



CTaBJIATH (PU3MYECKHUE BETUUYUHBI B (OPMYJIIbI U IPOBOAUTH PACUEThl, HAXOAUTDH CIIPABOYHbBIE JAHHEBIE,
HeoOXO0IMMBIE JJIs pEeLICHH 3a/1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYEHHON (PU3NYECKON BEIUUNHBI,

— pacrno3HaBaTh NpoOIeMbl, KOTOPbIE MOYKHO PEIIUTH MPH MOMOLTH (PU3NIECKUX METOJIOB; B ONIUCAHUU
HCCIIEIOBaHMSI BBIJENIATDH IIPOBEPSAEMOE IIPEAIIONIOKEHNE (TUIIOTESY), pa3indaTh U UHTEPIIPETUPOBATD
MOJTyYCHHBIH Pe3yibTaT, HAXOAUTh OUIMOKU B XOJI€ OIBITA, AETAaTh BEIBOBI 10 €T0 PE3yiIbTaTaM;

— TPOBOJUTH OMBITHI MO HAOIIOICHUIO (PU3MUECKUX SBICHUHN MM (PU3MUECKUX CBOWCTB TEN:
dbopMynupoBaTh IpOBEpseMbIe MPEIIOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000py10Ba-
HUS1, 3aMIUCBIBATH X0/l OIBITA U ()OPMYIIUPOBATH BHIBOJIBI;

— BBITIOJTHATH NPSIMBIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MAacChl TeJla, 00bEMa, CHIIBI U TEMIIEPATYPhI
C MCIIOJIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB; 3aMKUCHIBAThH MOKAa3aHUs MPUOOPOB € yUETOM
3aJTaHHON a0COJIFOTHOU MOTPEITHOCTH H3MEPEHUH;

— MPOBOJUTH UCCIIEI0BAHUE 3aBUCUMOCTH OJHON (PU3UYECKOM BETMYUHBI OT APYTOH €
WCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH ITYyTH PABHOMEPHO JABUXKYILETOCS TeJia OT BPEMEHHU
JBIKEHUS TEJa; CUJIbI TPEHUS CKOJIBKEHHS OT Beca TeJia, KayeCcTBa 00padOTKM MOBEPXHOCTEHN TEN U
HE3aBHCUMOCTH CHUJIBI TPEHUS OT ILIOMIAIN COMPUKOCHOBEHUS TEIl; CHIIBI YIPYTOCTH OT Y/UIMHEHUS
MIPYKUHBI; BHITAIKUBAIOIIEH CUIIBI OT 00BbEMA MOTPYKEHHOM YaCTH TeJa U OT IJIOTHOCTH KUAKOCTH, €€
HE3aBHCUMOCTH OT TUIOTHOCTH Tella, OT TIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJI0; YCIOBUH IIaBaHUS
T€J, YCIIOBUI paBHOBECHS pblvara v OJIOKOB); y4aCTBOBATh B IJIAHUPOBAHUU YUeOHOTO HCCIEI0BAHNUSA,
coOupaTh YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS, CIEAYS MPEI0KEHHOMY IIaHy, GUKCUPOBATh
PE3yNbTAThI MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHJIC TIPEJIOKEHHBIX TAOJIUI U
rpaduKoB, JeNaTh BBIBOJIBI 10 pE3yJIbTaTaM HCCIEOBAHMUS,

— HPOBOJIUTH KOCBEHHbIE U3MEPEHHUS (PU3NUECKUX BEJIMUYUH (IUIOTHOCTH BELIECTBA KUIKOCTH U
TBEPJOTO TEJIA; CUJla TPEHUS CKOJIbKEHUS; JABICHUE BO3AyXa; BBITAJIKMBAOIAS CHJIA, IEUCTBYIOIIAsI HA
MOTPYXEHHOE B KUJIKOCTh TEJI0; KOAPPHUIIMEHT MOJIE3HOT0 AEUCTBUS TPOCTHIX MEXAHU3MOB), CIIEAYS
MPEITI0KEHHOW MHCTPYKLMU: TIPU BBITIOJHEHUH U3MEPEHUIN COOMPATh AKCIIEPUMEHTAIbHYIO YCTAHOBKY

Y BBIUUCIISITh 3HAUE€HUE NICKOMOM BEIIMYUHBI;
— co0uro1aTh MpaBUia TEXHUKU 0€30IMacCHOCTH MPpH pabdoTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

— YKa3bIBaTh MPUHIHUIIBI ICUCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIIUECS COCY/IbI, OapOMETp, phlyuar, MOABUKHBIA U HETIOABIKHBIN OJIOK, Ha-

KJIOHHAas IMJIOCKOCTb,

— XapaKTepu30BaTh MPUHIUIBI IEHCTBHSI U3YUEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOit
Ha MX ONMCaHUA (B TOM 4HCIie: TOAIIMITHUKY, YCTPOMCTBO BOJIONIPOBO/IA, THIPaBINYECKUI TIpecc,
MaHOMETp, BBICOTOMED, MOPLUIHEBOM HACOC, APEOMETP), UCTIONb3Yys 3HAHUSI O CBOMCTBAX (PU3NYECKUX

SIBJIGHUN ¥ HEOOXO0AUMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— MPUBOAUTH IPUMEPHI / HAXOAUTH HH(DOPMAIIUIO O MPUMEPAX MPAKTHUECKOTO HCTIOIh30BaAHUS
(bu3MYECKUX 3HAHHUH B MMOBCEHEBHOM XU3HU JIJIs 0OecreueHus: 6€30MacHOCTH P 0OpaIleHuH ¢
npubopaMu U TEXHUYECKUMH YCTPONCTBaAMH, COXpaHEHHUS 3J0POBbs U COOIOIEHUSI HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIIEH cpefie;

— OCYHIECCTBJIATH OT60p HCTOYHHUKOB I/IH(i)OpMaHI/II/I B CCTHU I/IHTepHeT B COOTBETCTBHUH C 3alaHHBIM
IMOMCKOBBIM 3aITPpOCOM, Ha OCHOBEC UMCIOIINUXCA 3HAHWUHN U HYTeM CpaBHCHHA pa3JIMYHBIX KCTOYHUKOB

BBIACIIATD HH(bOpMaI_II/IIO, KOTOpas sABJISACTCA HpOTI/IBopC‘{I/IBOﬁ WA MOJKET OBITh HCHOCTOBCpHOﬁ;

— HCIIOJIb30BAaTh IPH BLIIIOJIHCHHUN y‘{e6HBIX 3aJJaHui HAaYYHO-IIOITYJIAPHYIO JIUTCPATYPY (I)I/I3I/I‘-ICCKOI‘O



COJIepKaHus, CIIPAaBOYHbIE MAaTEpPHAJIbI, pECYPChI CETH VIHTEpHET; BIafieTh IpUEMaMH KOH-
CIIEKTHPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMAIIUHN U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

— co3/1aBaTh COOCTBEHHBIE KPaTKHE MMCHbMEHHBIE U YCTHBIE COOOIICHNS Ha OCHOBE 2—3 MCTOYHHKOB
uHpopManuu GU3NIECKOTO COJIEPKAHU, B TOM YUCIIE TYOJUYHO JIEJIaTh KPAaTKUE COOOIIECHUS O
pe3ylibTaTax MPOEeKTOB WM YIeOHBIX UCCIIEAOBAHUN; IPH 3TOM IPAMOTHO UCTIOIB30BATh U3YUCHHBIH
MOHATUIHBIN anmnapat Kypca (U3MKH, CONPOBOXKIATH BHICTYIUIEHUE MTPE3CHTALIUCH;

— P BBIIIOJIHCHUUN yT-Ie6HLIX IMPOCKTOB U I/ICCJIGZ[OBaHI/Iﬁ pacnupeaciATb 00s13aHHOCTH B TpyIiIc B
COOTBCTCTBHUHU C ITOCTABJICHHBIMU 3aJJa4yaMi, CJICIUTH 3a BBIIIOJTHCHHUECM I1JIaHA IICI>’ICTBI/II>'I, aJICKBAaTHO
OLCHUBATHb COOCTBEHHBIH BKJIaZd B ACATCIBbHOCTD I'PYIIIIbI; BBICTPAMBATL KOMMYHUKATHBHOC

B3aHMOI[eI>'ICTBPIe, YUUTBIBAsA MHCHUC OKPYKAIOIIUX.

8 KJIACC

[IpenMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Yy 00YIAIOIIUXCS

YMEHHMN:

— HCIOJIB30BATh IOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHHUE aTOMOB U MOJIEKY!L,
arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAJUINYECKHE U aMOP(HBIE Tella, HACBIILICHHBIA U HEHACHI -
LICHHBIN Map, BIaXXKHOCTh BO3AyXa; TEMIIEPATypa, BHYTPEHHSIS SJHEPTUs, TEIUIOBOW JBUTATENb;
JIEMEHTAPHBIN 2JIEKTPUUECKUN 3apsi, JIEKTPUUYECKOE T10JIE, IPOBOAHUKYU U AUDJIEKTPUKH, TIOCTOSHHBIN

AJIEKTPUYECKUM TOK, MArHUTHOE TOJIE;

— pa3nuyath SBJICHUS (TEIUIOBOE pacIIupeHue/ckaTie, TeIIonepeada, TeIoBOe PaBHOBECHE,
CMauvBaHUe, KaWUIIpHbIC SBJICHHUS, UCTIAPEHHE, KOHICHCAIUs, TNIaBJICHHEe, KPUCTAIITN3aIus
(oTBepaeBaHue), KUTIEHHE, TEIUIONepeada (TemIonpOBOIHOCTh, KOHBEKIIHS, U3ITy4EHUE); SJICKTPHU3AIIHS
TeJ, B3aUMOJICHCTBHUE 3aps/IOB, IEHCTBUS IIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE
MarHuTOB, JICUCTBUE MAarHUTHOTO TIOJISI HA TTPOBOJIHUK C TOKOM, AJICKTPOMArHUTHAS MHIYKIIHSI) 110 OTTH -
CaHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX JTaHHOE (PHU3HUECKOE

SIBJICHUE;

— Pacro3HaBaTh NPOSIBICHUE U3YUEHHBIX (PM3NUECKUX SBJICHUNA B OKPYKalOIIeM MHUpPE, B TOM YHUCIIE
¢bu3nyeckue sBIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHNE U KallWJUIPHBIE SIBJICHUS B IPUPOJE,
KpHUCTaJIBl B ipupoze, uzinydenue CoiHia, 3aMep3aHue BOA0EMOB, MOPCKHE Opu3bl, 00pa3oBaHue
POCBI, TyMaHa, UHes, CHeTa; 3JeKTPUUECKUe sIBIEeHUS B aTMocdepe, SIEKTPUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3eMIH, APei Moo COB, pOJIb MATHUTHOTO 1OJIS AJIS )KU3HU Ha 3eMJIe, NOJISPHOE CHU-
SIHUE; TIPU 3TOM N1E€PEBOIUTh MPAKTUUECKYIO 3a7auy B Y4eOHYI0, BBIJCNIATH CyILIECTBEHHbBIE

CBOMCTBA/MPU3HAKN (PU3NUYECKHUX SBJICHUI;

— OIHKCHIBATh U3yYECHHBIE CBOMCTBA Te U (PU3NYECKHE SBJICHUS, UCIIONB3Ys (pU3HUeCcKre BETUUYUHBI
(TemriepaTypa, BHYTPEHHSIS SHEPT U, KOJIMYECTBO TEIUIOTHI, YAEIbHAsA TEINIOEMKOCTD BEIIECTBA,
yIelbHas TeIU1oTa IJIaBJIeHHs, yeIbHas TeIIoTa Mapoo0pa3oBaHus, yielIbHas TEII0Ta CTOPaHUs
TOIUIMBA, KOA(PGUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
ANEKTPUYECKUH 3apsil, CHJIa TOKA, SJIEKTPUUYECKOE HAIPsHKEHUE, COMTPOTUBIIEHUE TPOBOIHUKA, YIEIbHOE
COIPOTHBIIEHUE BEIIECTBA, pad0Ta U MOLTHOCTh AIEKTPUUYECKOTO TOKA); IPU ONMMCAHUHU TIPABUIIBHO
TPaKTOBaTh (PU3UUECKHUI CMBICT UCIOIb3YEMbBIX BEJIMYNH, 0003HAYEHUS U €UHUIIBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BETUUYUHY C IPYTUMH BETUYHMHAMU,

CTPOUTH rPaUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYHH,

— XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBICHUS U MPOIECCHI, UCTIOIB3YSI OCHOBHBIC
MOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOI TEeOpUH CTPOCHUS BEUIECTBA, IPUHIIUII CYNEPIO3UIIMU TOJIei



(Ha KaUECTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apA/1a, 3akoH OMa JuIsl yyacTka Lemu, 3akoH Jxoyis -
JleHna, 3aKOH COXpaHEHHS YHEPTUU; TIPU 3TOM JaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBAThH

€ro MaTCMaTH4YCCKOC BBIPAXKCHUC,

— OOBACHATH (PU3NUECKUE TPOLIECCH U CBOMCTBA TEJI, B TOM YHUCIIC i B KOHTEKCTE CHUTyalui
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPUUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00BsIC-
HeHue u3 | - 2 IOTH4ecKUX IaroB ¢ ornopoi Ha 1 - 2 U3y4eHHBIX CBOMCTBA (DU3UYECKHX SIBICHUH,
(U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pemarh pacy€éTHbIC 3a1a4i B 2 - 3 NeicTBUS, HCIIONB3Ys
3aKOHBI U (POPMYJIBI, CBS3bIBAIOIINE (PH3MUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHSA 334l
3aIMUCBIBAaTh KPATKOE YCIOBHE, BBISIBIATH HEJAOCTATOK NAHHBIX Ui PELICHUS 3a/1a4H, BEBIOUPATh 3aKOHbI
1 GOpMyIIbI, HEOOXOAUMBIE TS €€ PELIeHUs, IPOBOJUTH PACYETHI U CPAaBHUBATH MOJyYCHHOE 3HAYCHHE

(1)I/I3I/I‘ICCKOI71 BCJINYHMHBI C U3BCCTHBIMU JaHHBIMHU,

— PpacClio3HaBaTb HpO6J'IeMI>I, KOTOPBIC MOKHO PCIINTH IIPHU IIOMOIIU (bI/I3I/I‘IeCKI/IX MECTOOOB; UCIIOJIB3Ysl
OIMMCAHUC UCCIICAOBAHM, BBIACIATH IMPOBEPACMOC NMPCAINIOJIOKCHUC, OLICHUBATL ITPABUJIBHOCTDL ITOPSAAKA
MMPOBCACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOABI;

— IPOBOJUTH OMBITHI MO HAOIIOAEHUIO (U3NYECKUX SABJICHUN WK (PU3UUECKUX CBOWCTB TeI
(xanuIIsipHbIE SIBIEHUS, 3aBUCUMOCTD JJaBJICHUS BO3/yXa OT €ro o0béMa, TeMIepaTypbl; CKOPOCTHU PO~
11ecca OCTHIBAHUS/HArPEBAHUS NIPU U3IIYUCHHUH OT L[BETA H3JIyHarONeH/TOTIIONAONIeH TOBEPXHOCTH;
CKOPOCTb MCIIAPEHUsI BOJbI OT TEMIIEPATYPHI )KUIKOCTH U IIJIOLIAAN €€ MOBEPXHOCTH; SJIEKTPU3ALUS TEI
U B3aUMOJECHCTBHE ANEKTPUUECKUX 3apsI0B; B3aUMO/IEHCTBUE IOCTOSIHHBIX MATHUTOB, BU3yaIn3alus
MarHMTHBIX 10JIEH IOCTOSIHHBIX MAarHUTOB; IEHCTBUS MAarHUTHOTO T10JISI HA IPOBOJAHUK C TOKOM,
CBOMCTBA JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOIBUraTelIsl IOCTOSSHHOTO TOKa): (OPMYyIUPOBATH
MIpOBEpPsEMBbIC TIPEATIONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000py/I0BaHHUS; OTIMCHIBATD
XOJI OTIBITa U (POPMYIIMPOBATH BHIBOJIBI,

— BBIIIOJIHATD MPAMBIC U3MCPCHUS TEMIICPATYPHI, OTHOCHUTEJIbHOM BIAXKHOCTH BO3]1yXa, CUJIbI TOKaA,
HAIps>KCHUA C UCITOJIb3OBAHUEM aHAJIOT'OBBIX HpI/I60p0B n 1aTYUKOB (1)I/I3I/I‘-I€CKI/IX BCJIMYMH; CPAaBHHUBATH

pe3yiabTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COIOTHOM MOTPEIIHOCTH;

— MPOBOJUTH MCCIIEI0BAHUE 3aBUCUMOCTH OTHON (PM3UUYECKON BETMUMHBI OT APYTOH ¢
HCII0JIb30BaHNUEM NIPSMbBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS IPOBOJIHUKA OT €T0 JUIVHBI,
IIJIOIIAU MIOIEPEYHOTO CEYEHUS U YEIbHOIO CONPOTUBIICHUS BEIIECTBA IPOBOJIHMKA; CUIIBI TOKA,
HIYIIEro Yepe3 MPOBOJHUK, OT HANIPSKEHNS HA IPOBOJHUKE; HCCIIEAOBaHUE MOCIEA0BATEIBHOIO U 1A~
pajIeIbHOrO COEAMHEHHUH TPOBOIHUKOB): IUIAHUPOBATh UCCIIEA0BAaHKE, COOMPATh YCTAHOBKY U
BBITNIOJHATH U3MEPEHHUS, CIIEysl IPEAJI0KEHHOMY IUIaHy, GUKCUPOBATh PE3yNbTAThI MOTYYEHHON
3aBHCHMOCTH B BHJI€ TaOJIUIl ¥ IpaUKOB, J€JIaTh BBIBOBI 10 pE3yJIbTaTaM HCCIEI0BAHNUS;

— TPOBOJUTH KOCBEHHbBIE U3MEPEHHUS (PU3NUECKUX BETHUUH (y/IeIbHas TeMJI0EMKOCTh BEIECTBa,
COIIPOTHBIIEHUE MTPOBOIHUKA, pab0Ta U MOIIHOCTb 3JIEKTPUYECKOT0 TOKA): MJIAHUPOBATH U3MEPEHHUS,
coOMpaTh IKCIIEPUMEHTATIBHYIO YCTAHOBKY, CIIEYsI MPEAT0KEHHON HHCTPYKIIUY, U BBIYUCIIATD

3HAa4YCHUEC BCIINYHNHDBI,
— coOI01aTh MpaBuiIa TEXHUKH 0€30MaCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYIOBaHUEM;

— XapaKTCPU30BaAThb IIPUHIIUIILL JeicTBUA HN3YUCHHBIX HpI/I60pOB N TCXHUYCCKHUX yCTpOﬁCTB C 01'I0p0171
Ha UX OIIMCaHHuA (B TOM YHUCJIC: CUCTEMA OTOIUICHUA TOMOB, TUTPOMCTP, ITapoBad Typ61/1Ha, aMIIepMeTp,
BOJIBTMETD, CUETUYHUK BHCKTpH‘{CCKOﬁ OHCPTHUH, SJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC
3HeKTp01'IpPI60pBI (HpI/IMCpBI), QJICKTPHUYCCKUC MTPCAOXPAHUTCIIN; SJICKTPOMAlrHUT, SJICKTPOABUTATCIIb
IIOCTOSAHHOI'O TOKa), HCIIOJIb3YA 3HAHUA O CBOMCTBaxX (I)I/ISI/I‘-ICCKI/IX SIBIICHHI U HCOGXO)II/IMLIC
(bmnqecxne 3aKOHOMCPHOCTH;



— PAacHo3HaBaTh NPOCTbIE TEXHUYECKHUE YCTPOMCTBA U U3MEPHUTEIbHbBIE TPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (3KHJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUraTEIb
BHYTPEHHETO CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMBI JIEKTPUUECKUX LIETIEH ¢
IIOCJIEZI0BATEIbHBIM U MapajlIeIbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS

OJICMCHTOB 3JICKTPHUYCCKUX ueneﬁ;

— TPUBOAUTH IPUMEPBI/HAXOAUTh HHPOPMAIIUIO O IPUMEPaX MPAKTHYECKOTO UCIIOIb30BaHUS
(bu3MYECKUX 3HAHMI B TIOBCETHEBHOM KU3HHU JJIs 00ecTieueHus: 6€30MacHOCTH IpH 00palieHuu ¢ mpuoo-
paMu U TEXHHYECKUMH YCTPOUCTBAMH, COXPAHEHHS 3I0POBbs U COOIIOICHHSI HOPM 3KOJIOTHYECKOTO
MIOBEJICHHSI B OKPYIKAIOIIEH cpejie;

— OCYIIECTBJIATH MOUCK WHPOpMAIUU (GU3HUECKOTO COAep)aHus B ceTu VIHTEpHET, Ha OCHOBE
UMEIOIIUXCS 3HAHUN U TTYTEM CPaBHEHUS JOTIOTHUTEIbHBIX HCTOYHHKOB BBIJCIATH HH(OPMAIIHIO,

KOTOpaA sABJISACTCSA HpOTHBOpC‘lHBOﬁ WJIM MOXKET OBITh HeﬂOCTOBepHOﬁ;

— HCII0JIb30BATh MPH BBHIMTOJHEHUH YUEOHBIX 3aJaHUI HAYYHO-TIOMYJISPHYIO JIUTEPATYPY (PUZUYECKOTO
coJiepKaHusl, CIIPaBOYHbIE MaTepHalibl, pecypchl ceTh IHTepHeT; BIageTh NpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBanus HH(POpMaIK U3 0THON 3HAKOBOH CHCTEMBI B JPYTYIO;

— co3/1aBaTh COOCTBEHHBIE MMCEMEHHBIE U KPATKHUE YCTHBIE COOOIIEeHMs, 000011ast nHpOpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (DU3MUECKOTO COACPIKaHMUs, B TOM YMCIIE ITyOJIMYHO MPECTABIIATh PE3YIbTaThI
MPOEKTHOM HITH MCCIIE0BATENBCKOM NeATEIbHOCTH; IIPH 3TOM I'PaMOTHO UCIIOJIb30BaTh H3yYCHHBIN

MOHATUIHBIN anmapaT Kypca (U3MKH, CONPOBOXKAAThH BHICTYIUICHUE MTPE3CHTALUECH;

— TP BBIIIOJIHEHUH Y4EOHBIX MPOCKTOB M UCCIICAOBAHUH (PU3MUECKIX MPOIIECCOB PACIIPEILIIATh
0053aHHOCTH B IPYIIIE B COOTBETCTBHHU C IMIOCTABJICHHBIMH 33J]a4aMH, CIICIUTH 33 BHIIMTOJIHEHUEM TUIaHA
JEeWCTBUI M KOPPEKTHPOBATH €T0, a/IEKBATHO OIICHWBATh COOCTBEHHBIN BKIIAJ] B JESTEIHLHOCTD TPYIIIIH;

BBICTpanBaThb KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHG, IPOABJIAA TOTOBHOCTH pa3peiiaThb KOH(i)J'II/IKTI)I.

9 KUIACC

ITpenmeTHble pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y 00yJarOIUXCs
YMEHHMN:

— HCIIOJIB30BATh MOHSATHS: CUCTEMA OTCUETA, MaTepUalbHasi TOUKa, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHMYECKOT0 JBIKEHUs, nepopmanust (yrpyras, iacTu4eckas), TpeHue, IEeHTPOCTPEMUTENLHOE
YCKOpEHHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; aOCOIIOTHO TBEPIOE TEJO, LIEHTP TAKECTH
TBEPAOrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIeOaH!s U BOJIHBI, 3BYK, MH(PPa3BYK U yIbTPa3BYK;
AJIEKTPOMAarHUTHBIE BOJIHBI, 1IKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTh,

CIICKTPBI UCITYCKAHUWA U IMOTJIOUICHUS EU'II)(l)a, Oeran ramMmma-us3JIydCHusl, U30TOILI, AACPHAsA DOHEPIrCTHUKA,

— pa3nuyarh ABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKEHHE, CBOOOIHOE Na/IeHHE TeJl, PABHOMEPHOE JIBUKEHUE 110
OKPY>KHOCTH, B3aUMOJICHCTBUE TEJl, pEaKTUBHOE JIB)KEHUE, KoJiebaTeIbHOe ABIKEHHE (3aTyXalolue 1
BBIHY/ICHHBIE KOJIeOaHMsI), PE€30HAHC, BOJTHOBOE ABM)KEHUE, OTPaKEHUE 3BYKa, IPSIMOIMHENHOE
pacrpocTpaHeHHe, OTPaXXKEHNUE U NIPEIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA,
pasyoxeHue 0esIoro cBeTa B CIEKTP U CIIOKEHHE CIIEKTPAIbHbIX [IBETOB, TUCIIEPCHsI CBETA,
€CTECTBEHHAs Pa/I0aKTUBHOCTh, BOSHUKHOBEHHUE JINHEHYATOr0 CIEKTPa U3TyYEHHSs ) 110 OMKUCAHUIO UX

XapaKTEepPHBIX CBOWCTB U Ha OCHOBE OIMBITOB, IEMOHCTPUPYIOIINX JaHHOE (U3NYECKOE SBJICHUE;

— pacro3HaBaTh MPOSIBICHUE U3YUEHHBIX (PU3NUECKUX SBJIEHUI B OKpYKaIoIeM MUpe (B TOM 4HCTIe
¢du3nveckue sIBICHUS B IPUPO/JIE: MPHIUBBI U OTIIMBBI, ABMKEHHE TU1aHeT COTHEYHON CUCTEMBI,



pPEaKTUBHOE JIBUYKEHHUE KUBBIX OPraHU3MOB, BOCIIPUITHE 3BYKOB KMUBOTHBIMH, 3€MJIETPSICEHUE,
celicMU4ecKre BOJHBI, IIyHAMH, 9X0, [IBETa TeJl, ONTHYECKHE SBJICHUS B IPUPOE, ONOIOTHYECKOe
NeiCTBUE BUIUMOTO, YIbTPa(QHOIETOBOIO M PEHTT€HOBCKOTO U3TYyYEHUH; €CTECTBEHHBIN
palMOaKTUBHBINA (JOH, KOCMUYECKHE JIYUH, PAAUNOAKTUBHOE H3JIydEHHE TPUPOJHBIX MUHEPAIIOB;
NeCTBUE palnOaKTUBHBIX U3IYy4EHUI HAa OPraHu3M YeJIOBEKA), IPU TOM IEPEBOJUTH IPAKTUUYECKYIO
3a/1a4y B y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOMCTBA/IPU3HAKN (PU3UUYECKUX SIBIICHU;

— OIKCBIBATh U3yYEHHBIE CBOMCTBA Te U (PU3HUYECKUE ABICHUS, UCIIONIb3Ys (PU3MUECKUE BETUUNHBI
(cpenHsist © MTHOBEHHAsI CKOPOCTH TeJla IPU HEPAaBHOMEPHOM JABM)KEHUH, YCKOPEHHE, IEPEMELIICHUE,
IyTh, YIJIOBasi CKOPOCTh, CUJIa TPEHNUS, CHJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOTIO
1a/ICHUs], BEC TeJla, UMIYJIbC TEJa, UMITYJIbC CUJIbI, MEXaHW4YecKas padoTa U MOIIHOCTh, MOTEHIIUATbHAS
SHEPrus Tela, MOAHATOrO HaJl IOBEPXHOCTHIO 3€MJIU, IOTEHIMAJIbHAS SHEPTUS CHKATOM NPYKUHBL,
KMHETHYECKasi SHEprHsl, [0JHasi MEXaHW4eCcKas SHEPIUs, epHo] U 4acToTa KojJeOaHui, JJInHa BOJIHBI,
I'POMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, II0KA3aTeNb IPEJIOMIICHUS CPEbl); IPU OMMCAHUU
IIPABUJILHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €TUHULIbI
(bU3NYECKUX BETUYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEJIMUUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH IPauKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH;

— XapakTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHE ABJICHUS U NPOLIECCHI, UCIOJb3Ys 3aKOH COXPaHEHUs
SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNEPIIO3ULIUN CUJI, TPUHLIUIT OTHOCUTEIBbHOCTH
["anunest, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHMs UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEIOMIICHHSI CBETA,
3aKOHBI COXPAaHEHUS 3apsiI0BOT0 U MacCOBOT'O YUCEII IIPH SIIEPHBIX pEaKLUsX; IPU ITOM JaBaTh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alMCHIBATh €T0 MAaTEMAaTHYECKOE BBIPAKEHUE;

— O0OBACHATH (PU3NUECKHE MPOLIECCH] U CBOICTBA Tell, B TOM YHCJIE U B KOHTEKCTE CUTYyalui
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BbISBIATH IPUUMHHO-CIICACTBEHHBIE CBSA3H, CTPOUTH 00BsIC-
HEHHE U3 2—3 JOTUYECKUX IIaroB ¢ OMOPOW Ha 2—3 U3YyUEHHBIX CBOMCTBA (PH3MUECKUX SBIICHUH,

(bHSI/I‘ICCKI/IX 3aKOHOB HJIN SaKOHOMepHOCTCﬁ;

— pcuiaTtb paC‘léTHBIe 3aJa4uun (OHI/IpaI-OH_[I/ICC}I Ha CUCTCMY U3 2—3 ypaBHeHPIP’I), HCIIOJIb3YA 3aKOHBI U
q)OpMyJ'II)I, CBA3BIBAIOIIIHEC (1)I/ISI/III€CKI/IC BCJIIMYMHBI: HA OCHOBEC aHAJIM3a YCJIOBUS 3aJa4 3allMChIBATH
KpaTKO€ YyCJIOBHEC, BBIABIIATE HCAOCTAIOIINE NI H30BITOYHBIE JaHHBIC, BI>I6I/IpaTI> 3aKOHbI U q)OpMy.]'IBI,
HCO6XO}II/IMI>I€ IJid pEeIICHUs, ITPOBOJIUTH paC‘-IéTI)I 1 OOCHHUBATH PCATUCTUYIHOCTD MOJTYUYCHHOT'O

3Ha4YEeHUS (PU3MUECKOU BEIUUUHBI;

— pacCiio3HaBaThb HpO6J'I€MBI, KOTOPBIC MOKHO PCIINTD IIPU ITOMOIIN (I)I/I3I/II-ICCKI/IX MCTOHOB; UCIIOJIB3YsL
OIMMCAHUC UCCIICAOBAaHMs, BBIIACIATH IPOBEPACMOC IPCAIIOIOKECHUC, OICHUBATD IPABUJIIBHOCTD MOPAKaA
IMPOBCACHUA UCCIICOO0OBaHNUA, ACIATh BBIBOJbI, MHTCPIIPETUPOBATDL PE3YJILTAThI H&6J’IIOI[€HPII>1 " OIIBITOB,

— MPOBOJUTH OMBITHI MO HAOIIOEHUIO GU3NYECKUX SABJICHUHN WK (PU3MUECKUX CBOWCTB TeJ (M3yuyeHue
BTOpOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHHsI YHEPTUHU; 3aBUCUMOCTb IIepHo/ia Koebanui
IIPYKUHHOT'O MasiTHUKA OT MAcChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT aMIUIMTY/IbI
MaJIbIX KOJIeOaHuil; MPAMOJIMHEHHOE pPaclpOCTPaHEHUE CBETa, pas3JioKeHHe OeJoro caeTa B
CIIEKTp; U3y4EHHE CBOWCTB M300paKEHUS B IUIOCKOM 3€pKaJie M CBOMCTB M300paskeHHs IIpeIMETa B
cobupartoriei JinH3e; HaOMI0IeHNe CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB H3IIyYEHHs): CAMOCTOSTENIEHO
coOHpaTh YCTaHOBKY M3 H30BITOUHOTO Habopa 000PYAOBaHUS; OMUCHIBATH XOJI OIBITA U €T0
pe3yabTaThl, GOPMYIUPOBATH BHIBOBI;

— TPOBOJUTH MIPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeessisl cpe/lHee 3HaYeHNe
u3MepseMoii BenuuHbl ((poKycHOe paccTosiHUE cOOMparoIel JIMH3bI); 000CHOBBIBATh BBIOOP criocoba
M3MEPEHUs/M3MEPUTENILHOTO TPUOOPa;



— MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEIUUYUH C UCTIOIB30BAaHUEM MIPSIMbIX
M3MEpEeHu# (3aBUCUMOCTh IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayaJlbHOM CKO-
pOCTH; IeproAa KosleOaHni MaTeMaTHYECKOr0 MasiTHUKA OT AJIMHBI HUTH; 3aBUCMOCTH yIJla
OTpa)KEHMsI CBETA OT yIJIa MAJEHUs U yIila IPEJOMIICHUs OT yIila MaJeHUs): INIAHUPOBATh UCCIIE10-
BaHUE, CAMOCTOATENILHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3yJIbTAThI OJYYEHHOH 3aBUCHMOCTH
(¢u3nvecKux BEIMYMH B BUE Ta0IHIl ¥ rpa)uKOB, eNaTh BHIBOBI 110 pE3yJIbTaTaM HCCIIeIOBAHUS;

— MPOBOJIUTH KOCBCHHBIE M3MEPECHUS (DU3NUECKUX BEIIMYUH (CPEIHSSI CKOPOCTh U YCKOPEHHE Tea MPH
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHUE CBOOOAHOTO MaJACHHUS, KECTKOCTh MPYKUHbBI, KO3PPHUIHEHT
TPEHUSI CKOJILKEHHUSI, MEXaHHuecKas paboTa U MOIIIHOCTh, YaCTOTa U MEepUOJI KoseOaHuit
MaTEMaTHYECKOro U MPYKUHHOTO MasiTHUKOB, ONTHYECKasl CUJIa COOMpArOIIel TMH3bI, paliOaKTUBHBIH
¢GoH): MIaHUPOBATH U3MEPEHUS; COOUPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHUS,
cienys NpeayioKeHHOM HHCTPYKLMU; BBIYUCIATh 3HAYEHNE BEJIMYMHBI U AaHAJIM3UPOBATH MTOTYyYEHHbIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI;

— co0mo1aTh MpaBuiIa TEXHUKH 0€30MaCHOCTH MpH padoTe ¢ J1ab0paTOpHBIM 000PYIOBAHHUEM;

— Ppa3jindaTb OCHOBHBIC IIPU3HAKH U3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MOI[GJ'IGIZZ MaTCpHaJibHad TOYKa,
a0COJIIOTHO TBépI[OG TCIIO0, TOYEUHBIM UCTOUHUK CBCTA, JIy4, TOHKas JINH34, INIaHCTapHast MOJACJIb aTOMa,
HYKJIOHHagd MOJCJIb aTOMHOTO Sapa;

— XapaKTepu30BaTh NPUHLHUIIBI JIEHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB C ONOPOI
Ha UX ONMCaHUA (B TOM YHCIIE: CIIUIOMETP, JATYUKHU IOJI0KEHUS, PACCTOSHUS U YCKOPEHMUSI, paKeTa,
9X0JIOT, OYKH, IEPUCKOII, (hoTOaMmapar, OTHIECKUE CBETOBO/IbI, CIIEKTPOCKOI, JO3UMETP, Kamepa
BusbcoHa), Mconb3ys 3HaHUS O CBOMCTBAX (PU3NYECKUX SIBIICHUHM U HEOOX0uMble (pu3ndeckue
3aKOHOMEPHOCTH;

— HCIIOJIB30BATh CXCMbI U CXECMATUYHBIC PUCYHKH U3YUYCHHBIX TCXHUYCCKUX YCTPOﬁCTB,
HU3MCEPUTECIIBHBIX HpI/I60pOB 1 TEXHOJIOTHYCCKUX IMMPOLECCCOB ITPU PCHICHUHA y‘le6HO-HpaKTI/I‘IeCKI/IX 3aaa4,

ONTUYECKUE CXEMBI JUIsl IOCTPOESHMSI N300payKEeHUI B INIOCKOM 3€pKajie U coOMparouiei TuH3e;

— MPUBOJAUTH IPUMEPHI/HAXOIUTh HHPOPMAIUIO O TPUMEpPaX NMPAKTUUECKOTO UCIIOJIb30BAHUS
¢u3nUecKrX 3HaHUH B TOBCEAHEBHOM KU3HU Ul oOecriedeHns: 0€30MacHOCTH MpU 0OpaleHuu ¢ npuoo-
pamMH ¥ TEXHUYECKUMHU YCTPOMCTBaMH, COXPaHEHUSI 3J0POBbs U COOIOCHHSI HOPM 3KOJIOTMYECKOT0
IIOBE/ICHUS B OKPYXKaIOLIeH cpene;

— OCYIIECTBJISTh TOUCK WH(MOpMAIUU (HPU3UIECKOTO CoJlepKaHus B ceTu MIHTepHET, CaMOCTOSTEIHHO
dbopmMynupys MOMCKOBBIN 3aMpPOC, HAXOIUTh TyTH ONPENETIEHUS TOCTOBEPHOCTH TOJIYICHHOM

I/IH(l)OpMaHI/II/I Ha OCHOBC MMCHOINUXCs 3HAaHWUH U JOITOJIHUTCIIBHBIX NCTOYHUKOB,

— HCII0JIb30BATh MPH BBHITOJHEHUH YUEOHBIX 3aJaHUI HAYYHO-TIOMYJISPHYIO JIUTEPATYPY PUZUYECKOTO
coJiepKaHus, CIIPABOYHBIE MaTEPHUAIIbI, pecypchl ceTu IHTepHeT; BiIaJgeTh NpuéMamMu
KOHCIIEKTHPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(GOpMAIMK U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

— co037aBaTh COOCTBEHHBIE TUCHMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE MH(OPMAIIUU U3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COACPIKAHUS, TyOJTUIHO MIPEACTABIATEH PE3yIbTaThl TPOCKTHOM
WJIM UCCIIEJIOBATENIbCKON IEATEIIbHOCTH; IIPY 3TOM I'PaAaMOTHO MCIOJIb30BaTh N3YUYECHHBIN MOHATUWHBINA
ammapar u3ydaeMoro pasnesna GU3MKA U COMPOBOXKAATH BRICTYIIJICHUE TIPE3EHTAIlUEH ¢ yIETOM
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINIAHUPOBAHUE

7 KJIACC
Ne HaumeHoBaHMe pa31e/10B M TeM IPOTrPaMMBbI KosmmuecTBo yacos JuekTpoHHble (LU pPoBbIe) 00pa3oBaTebHbIE Pecypchl
n/n

BCEro | KOHTpOJIbHBIE PAaGOTHI NpaKTHYecKne paboTsl

Paszzien 1. @u3nka u €€ poJib B IO3HAHUHU OKPYIKAIOLIEro MHPa
1.1. | ®usuka — HAyKa 0 mpUpoe 2
1.2. | ®usuyeckue BeJTMUHHBI 2 1
1.3 | EcrecTBeHHO- HAYYHbIIl METO/ MO3HAHUS 2 1
Hroro no pazaeny 6
Paznen 2. llepBonavajibHble CBeIeHH 0 CTPOCHUH BelLeCTBA
2.1. | Ctpoenne BeecTsa 1 1
2.2. | JiBukenune U B3aHMOAEHCTBHE YACTHI] BEIIECTBA 2 1
2.3. | ArperaTHblie COCTOSIHUS BeLECTBA 2 1
Wroro o pazaeny 5
Paznen 3. /IBuskeHHe ¥ B3aUMO/IeiicTBHE TeJl
3.1. | MexaHnnueckoe JBH:KeHHE 3
3.2. | Muepuus, macca, INIOTHOCTH 4 1 1
3.3. | Cuua. Buabl cui 14 1 2
Hroro no pazaeny 21
Paznen 4. laBiieHne TBEPABIX TeJI, 5KHAKOCTE 1 ra30B
4.1. | daBaenue. Tlepenaya gaBiieHusi TBEPABIMHU TeJaMH, KUIKOCTSIMH H ra3aMu 3 1
4.2. | JaBiaeHue JKHIAKOCTH 5 1 1
4.3. | AtmocdepHoe naBienne 6 1
4.4. | JdeiicTBHe *UIKOCTH U ra3a HA NOTPY:KEHHOE B HUX TeJI0 7 1
HWroro no pazaeny 21
Paznen 5. PaboTa m MomHoOCTh. DHeprus
5.1. | PaGora u MOIIHOCTH 3
5.2. | IpocTbie MEXaHU3MBI 5
5.3. | Mexannueckasi JHeprusi 4 1 1
Hroro no pasneny: 12




PesepBHOe Bpemst

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

10

8 KJIACC
Ne HaumeHoBaHMe pa31e/10B M TeM IPOTrPaMMBbI KoanuectBo yacos Dy1eKTpoHHbIE (LM (POBbIE) 00pa3oBaTe/IbHbIE PecypChl
nn BCEro | KOHTPOJIbHBIE PadOTHI NpaKTHYecKHe paboTsl
Paznen 1. TensioBble siBJIeHUS
1.1. | CTpoeHue u cBoiicTBa BemiecTBa 7 1
1.2. TenuoBblie Ipouecchbl 21 1 1
Hroro no paszueny 28
Pa3zien 2. DiieKTpUYeCKHe 1 MATHHTHbIE SIBJIEHHUS
2.1. | DiiekTpHYecKue 3aps/bl. 3apsKEHHbIE TeJAa U UX B3aMMOJelicTBHE 7 1 2
2.2. | ITocTOSIHHBII 3JIEKTPHYECKHUIi TOK 20 2 3
2.3. | MarHuTHbIe siIBJIEHUs 6 1 2
2.4. D1eKTPOMATHUTHASI HHAYKIHSA 4 1 2
Wroro no pazaeny 37
PesepsHoe Bpemst 3
OBIEE KOJIMYECTBO YACOB I1O ITIPOT'PAMME 68 7 10

9 KJIACC

Ne | HanmeHoBaHHe pa3/ieJioB U TeM POrPaMMBbI
n/n

KosmuecTBo yacon

JyeKTpoHHBIE (M (PPOBHIE) 00pa3oBaTeJbHbIE

pecypcst
BCEro | KOHTPOJIbHbIE NpaKTHYecKne
pa6oTsl pa6oThI
Paznen 1. Mexannuyeckue siBJIeHHs
1.1. | Mexanu4ecKkoe ABHKEHHE U CIIOCO0bI €ro ONUcaHus 10 1 1
1.2. | BzaumopaeiicTBue TeJI 20 1 3
1.3. [ 3akoHbI coxpaHeHust 10 1
Hroro no pazaeny 40
Paznien 2. MexanndecKue KOJeOAHUA U BOJTHBI
2.1. | Mexannueckune KoJiedanusi 7 2
2.2. | Mexanu4eckue BOJIHBL. 3BYK 8 1




Hroro no pasueny

15

Pazzen 3. DjIeKTPOMArHUTHOE M0J1€ M 3JIeKTPOMATHUTHBIE BOJIHbI
3.1. | DJIeKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHbI 6 1 1
Hroro no pasneny 6
Paznen 4. CBeroBble siBJIeHUs
4.1. | 3aKoHBI pacnpoCcTPAHEHHs CBeTa 6 2
4.2. | JIuH3BI M OITHYECKHE NPHGOPBI 6 2
4.3. | Pasiio:keHnue 6eJIoro cBeTa B CeKTp 3 1
Hroro no pazaeny 15
Paznen 5. KBantoBbIe siBJIeHUsI
5.1. | MenyckaHue U MOIJIOLIEHHE CBETAa ATOMOM 4 1
5.2. | CTpoeHue aTOMHOIO siipa 6
5.3. | SnepHble peakuun 7 1
Hroro no pazgemy 17
Paznen 6. IloBTopuTeIbHO-06001AK0IIMIT MOTYJIb
6.1. | CucremaTu3anusi 1 06001eHUE IPEIMETHOTO COEP/KAHMS U ONBITA IeATETLHOCTH, MPHOOPETEHHOI0 NPH M3YYeHUH 9 5

BCero Kypca Gpusnku
Hroro no pazaeny 9
OBIEE KOJIMYECTBO YACOB I1O ITIPOT'PAMME 102 10 14




INOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Ne | Tema ypoka KosunyecTBO 4acoB Buapbl,
n/n (opmbl
BCEro | KOHTPOJbHbIE | IPAKTHYeCKHe
KOHTPOJIs
padoThI padoThI

1. | ®uszuka — HayKka 0 IpUPOJIC 1 YcTHbBIT

OI1poc;

2. | SIBnenus mpuponasl. Pusnyeckue SBICHUS 1 VYcrHbii

OT1poC;

3. | ®dusnueckue BenuuuHbl. M3Mepenue 1 YcrHbIi
¢usnueckux BenuuuH. [lorpenHocTs OI1poc;
n3MepeHuil. MexayHapoiHasi cucteMa
SIMHMII

4. | JlabopatopHas pabora Nel «Omnpenenenue 1 1 [IpakTuueckas
LEHBI JAeNICHUS U3MEPUTEIHLHOTO TPUOOpar» paborta;

5. | Jlaboparopnas pabota Ne2 «3mepenue 1 1 [IpakTuueckas
00bEMa TBEPIOTO TEIIA» pabora;

6. | Onucanue pU3NICCKUX SIBICHUM C 1 VYcrHbii
MOMOIIBIO MOJIENei OTIpoC;

7. | ATOMBI M MOJIEKYJIBL, UX pazMepbl. OnbIThl, |1 VYcerHblit
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE OT1poc;
BElIECTBA

8. | Jlaboparopuas pabota Ne3 «Ornenka 1 1 [IpakTuueckas
JTUaMeTpa aToMa METOZOM PSIIOB» pabora;

9. | bpoynosckoe awxkenue. nddysus. 1 YcrHbil
BzaumopeiicTBre 4acTuUIl BEIIECTBA: OIIpOC;
NPUTSHKEHUE W OTTAIKHBAHUE

10. | ArperatHble COCTOSIHUS BEIIECTBA: 1 YcTHbIi
CTPOEHUE Ta3oB, KHUIKOCTEH U TBEPABIX OIIpoC;
(KpHUCTaNINYECKUX ) Tell

11. | CamocrositensHas padota Nel o teme 1 1 KonTposnbHas
«IlepBoHauanbHBIE CBEACHHS O CTPOCHUU pabora;
BEIIECTBA»

12. | Mexannveckoe nBmxenue. PaBHomeproe n | 1 VYcrHbIi
HEpaBHOMEPHOE JIBUKECHUE OIIpoC;

13. | Cxopoctb. CpenHsist CKOpoCcTb IpU 1 YcTHBIN
HEPaBHOMEPHOM JIBUKCHUU OT1poC;




14. | Pacuer myTu ¥ BpeMEHU JABUKEHUS VYcrHbii
OT1poC;

15. | JJTabopaTtopnas pabota Ned «Onpenenenne [IpakTryeckas
CpEIHEH CKOPOCTHU CKOJIBKEHHUS IIapuKa 1o pabora;
HAKJIOHHOM MJIIOCKOCTI)

16. | SIBnenue wHEPIUU. 3aKOH HHEPIUH. YcrHbIi
BzaumopeiicTBue Ten kak mpuyuHa OT1poC;
M3MEHEHUS CKOPOCTH JBUKECHHUS TEJ

17. | Macca kak Mepa HHEpTHOCTH TeJa YcrHbIit

OI1poc;

18. | [InoTHOCTH BemiecTBa. Pemenue 3a1a4y Ha YcrHbIi
orpeziesieHUue MaccChl Tela, ero 0obéMa 1 OT1poc;
MJIOTHOCTH

19. | JTaGopaTtopHas pabota Ne 5 «Onpenenenue [IpakTuueckas
IUIOTHOCTHU TBEPJIOTO TEJIay pabora;

20. | KontponbHas padota Nel mo remam KonTposnbhas
«MexaHnueckoe JBIKeHue», «Macca, paborta;
IJIOTHOCTB)»

21. | Cuna Kak XapaKTepUCTHKA B3aUMOACHCTBUS YcTHbIN
Ten oI1poc;

22. | SIBnenue tarotenus. Cuia TSKECTH VYcrHbii

OIIpoC;

23. | Cuna ynpyroctu. 3akoH ['yka YcrHbIl

OT1poc;
24. | Pemenwue 3ay1a4 Ha 3akoH [ 'yka YcTHEBIN
OIIpoC;
25. | Bec Tena. HeBecomocTh VYcerHbiit
OT1poc;
26. | Pemenwne 3a1a4 Ha pacy€T Beca Tena YcTHBIN
OIIpoC;
27. | Cuna TsKeCTH Ha JPYTHX TUIaHeTaxX YcTHBIN
OT1poC;

28. | JJaboparopHast pabora Ne 6 [MpakTuyeckas
«['pamyrpoBaHue NMPY>KUHBI U U3MEPEHUE pabora;

CHJI TUTHAMOMETPOM.

29. | CnokeHue CII, HalpaBIEHHBIX 11O OJTHOM YcTHBIN
npsMoil. PaBHozelCTByrOIas CUIT OIIpoC;




30. | Pemenue 3a1a4 Ha pacuér VYcrHbiit
PaBHOJICMCTBYIOIIEH CHIT OIpoc;

31. | Cuna tpenus. TpeHne CKOIbKEHUS U YcrHbBIN
TpeHue nokosi. Tpenue B npupoe u OI1poc;
TEXHHUKE

32. | Jlaboparopuas pabota Ne 7 «BeisicHeHHe [IpakTudaeckas
3aBHCHUMOCTH CHUJIbI TPEHHSI CKOJILKEHUSI OT pabora;
IUIOUIA/IA COTIPUKOCHOBEHHUSI TE U
MPKUMAIOIIEH CHITBI»

33. | Pemenue 3amau no remam «CHIIBIY, VYcTHEIN
«PaBHOACHCTBYIOIAS CHID» 0IIpOC;

34. | KonrponpHas pabora Ne2 o teme «Cuia. Kontposnbhas
Bunasr cun» paborta;

35. | HaBnenue. CriocoObl yMEHBIIEHUS U YcTHbIl
YBEJIMUCHUS JTABIICHUS OI1poc;

36. | JlaBieHue raza. 3aBUCUMOCTD JaBJICHUS YcrHbIT
ra3a ot o0bEmMa 1 TeMIepaTypbl OTIpoC;

37. | Ilepenaua gaBieHus TBEPABIMH TEIAMU, VYcTHBIN
YKUJKOCTSAMHU U TazaMu. 3akoH [lackans OI1poc;

38. | 3aBUCUMOCTD JABJICHUS KUIKOCTH OT YcTHBIN
[IyOMHBI TOTpYKeHus. [ uapocraTuueckuii OTIpOoC;
napajiokc

39. | Pemenue 3a1a4 Ha pacué€T JaBICHUS YcTHBIN
KUIKOCTH OT1poc;

40. | Coobmrarommuecs: cocyabl. ['uapaBaudeckue YcrHbI
MEXaHU3MBI OIIpoC;

41. | Pemenue 3agau o Teme «JlaBiaeHue B YcTHBIN
JKUJIKOCTH U Taze. 3akoH [Tackasy OT1poc;

42. | KonrponbHast pabora Ne3 mmo teme KoHntposnbHas
«/laBneHue B )KUAKOCTH U Ta3e. 3aKOH pabora;
[Tackans»

43. | Atmocdepa 3emnu u atMmochepHoe YcrHbil
nasnenue. [[puauHb! cymecTBoBaHUS OT1poC;
BO3YILITHOM 0007104YKH 3eMITu

44. | Onbrr Toppuuemnu. U3mepenue VYcrHbIi
aTMoc(hepHOro JaBICHHUS OIIpoC;

45. | 3aBHUCcUMOCTH aTMOC(EPHOTO AABICHUS OT YcTHbIl
BBICOTBI HaJ YPOBHEM MOPSI OT1poC;




46. | [Ipubops! 11 u3mMepeHus: atMochepHoro VYcrHbiit
JaBJICHUS OT1poC;

47. | Pemenue 3amay Ha pacuét aTMOCHEpHOTO YcrHbBIN
JTABJICHHUS OTIpOC;

48. | CamocrostenbHas pabora Ne2 mo Teme Konrponbnas
«ATMOChEpHOE TaBICHHUE) pabora;

49. | JleiicTBHE )XHIKOCTH U raza Ha YcrHBIIT
IOTPYKEHHOE B HUX TEJIO 0IIpOC;

50. | BerrankuBaromias (apXuMe[0Ba) CUIIA. YcrHbIi
3akoH Apxumena OIpoc;

51. | Pemenue 3a1a4 Ha 3aK0H Apxumena VYcTHEIN

OTIpOC;

52. | JlaboparopHas pabota Ne 8 «Omnpenenenue [IpakTuueckas
BBITAJIKUBAIOIICH CUIIbI, IEHCTBYIOIIEH Ha paborta;

TEJO, MOTPYKEHHOE B JKUIKOCTH)

53. | [InaBanue ten. Bo3nyxomnaBanue VYcTHBIN

OTIpOC;

54. | Pemienue 3a1a4 Ha MPUMEHEHHE 3aKOHA VYcrHbii
Apxumena v yCIOBUS TJIaBaHUS TEJ OTIpOoC;

55. | KonTposbHas padora Ne4 o Teme KoHntponbHas
«/JlericTBHUE )KUIKOCTH U ra3a Ha pabora;
IIOIPY>KEHHOE B HUX TEJIO»

56. | Mexanudeckas pabora YcTHBIN

OT1poC;

57. | MomHoCTh VYcrHbI

OTIpOC;

58. | Pemenue 3a1a4d Ha pacuét paboThI U YcTHBIN
MOIIHOCTH OT1poC;

59. | IIpocTble MeXaHU3MBI: pblyar, OJIOK, YcrHbIl
HAKJIOHHAS TUIOCKOCTH. [IpaBmiio OTIpOC;
paBHOBECHS phlyara

60. | JlaboparopHas pabota Ne9 «lccnenoBanue [MpakTudeckas
YCIIOBUI paBHOBECHS PhIYara pabora;

61. | [IpumeHeHue mpaBuiia PaBHOBECHS pblUyara YcTHBIN
K OJIOKY. «30IJI0TO€ MTPABHIIO» MEXAHUKH OTIpOC;

62. | KITI nmpoctbix MmexaHu3moB. [IpocTeie VYcTHbIl
MEXaHHU3MBI B OBITY U TeXHUKE. Pbryaru B OTIpoC;

TCJIC YCIIOBCKA




63. | JlaboparopHuas padora Nel0 «3mepenue 1 1 [IpakTuueckas
KII/] HaKJIOHHOM MIOCKOCTH pabora;

64. | Kunetnueckas u moTeHuuagbHas sHeprus. |1 YcrHbBIN
[IpeBparteHre 0THOTO BUAA MEXaHUYECKOM OTIpOC;
SHEPIUHU B IPYrou

65. | 3akoH coxpaHEHUs U U3MEHEHHUs YHEpTUu B | 1 YcTHbil
MEXaHHUKE OT1poC;

66. | Pemrenne 3amau ¢ MCIIoIb30BaHueEM 3akoHa | 1 YcrHBIIT
COXpaHEHHsI SHEPTUU OTIpOC;

67. | Koutponbnas padota Ne5 mo teme «Pabora |1 VYcrHbiit
Y MOIIHOCTb. DHEPTUs» OT1poC;

68. | UToroBast KOHTpoJIbHAs padboTa 1 1 KoHntponbHas

pabora;

OBIIEE KOJIMYECTBO YACOB I10 68 7 10

[TPO'PAMME

8 KJIACC
Ne | Tema ypoka KoaundecTBO 4YacoB Buapl,
n/n ¢opmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIst
padoThI padoThI

1. | OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO- 1 YcTHbIN
KUHETHUYECKON TEOPUH CTPOEHUS BEIECTBA. OT1poC;
OMnBITHI, MOATBEPKAAIOIINE OCHOBHBIE
MOJIO’KEHUS MOJIEKYJISIPHOKWHETHYECKON
Teopuu

2. | Macca u pa3Mepbl aTOMOB ¥ MOJIEKYIT 1 VYcrHbIl

OTIpOC;

3. | Moaenu TBEPAOTO, KUAKOTO U 1 VYcTHbII
ra3o00pa3HOro COCTOSTHUIM BelecTBa OT1poC;

4. | Kpucramiueckue 1 aMopQHbIe TBEPIbIE 1 VYcrHbIi
Tena OTIpOC;

5. | OObsgcHeHHE CBOMCTB ra30B, )KUAKocTen u |1 YCcTHBIN
TBEPABIX TEJ Ha OCHOBE TIOJIOKEHUH OTIpOC;
MOJICKYISIPHOKMHETHIECKOH TEOPUH

6. |CmaunBaHUMe W KanWLISIPHBIC SIBICHUSI. 1 VYcrHbIi
TennoBoe pacuIpeHne U CKaTHe OTIpOC;

7. | CamocTosTenbHas paboTa 1o TeMe 1 1 KonTponbHas
«CTpoeHue 1 CBOMCTBA BEIIECTBA» pabora;




8. | Temmeparypa. Buyrpennss sHeprus VYcrHbii
OIpoc;
9. | CriocoObl M13MEHEHHSI BHYTPEHHEH YHEPTUH YcrHbBIN
OIpoc;
10. | Bumsl Terutonepenavn: TerIONpPOBOIHOCTb, YcrHbIi
KOHBEHIUS, U3Ty4YEHUE OIpoc;
11. | KoinuecTBO TETUIOTHI YcTHbBIT
OIpoc;
12. | YenpHas TEIIIOEMKOCTD BELIECTBA YcTHBIN
OIpoc;
13. | Pemienue 3amay, CBA3aHHBIX C BHIYUCICHHEM VYcrHbli
KOJIMYECTBA TETUIOTHI M TEINTIOEMKOCTH TIPH OTIpOC;
TeII000MeHe
14. | JTabopaTtopHas pabota Nel «MccnenoBanue [IpaxTnueckas
SBIICHUS TEIIO0OMEHA MPU CMEIIMBaHUU paborta;
XOJIOJTHOW U TOPAYE BOJIBD)
15. | JTaGopaTtopHas pabota Ne2 «OmnpeneneHue [IpakTuueckas
YACIbHON TEMJI0EMKOCTH BEIIECTBA pabora;
16. | DHeprus ToruuBa. Y IeibHAs TEIIOTa YcrHbIi
CropaHus OIpoC;
17. | 3akoH coxpaHEeHHs U IPEBPAIICHHUS VYcerHbiit
SHEPTUU B MEXaHUUYECKHUX U TETUIOBBIX OTIpOC;
npoiieccax
18. | KonTponbHas padota Nel mo teme KoHntposnbHas
«TennoBble sIBICHUS paborta;
19. | [InaBneHue u OTBEpICBaHNE YcTHBIN
KPUCTAJUTMYECKUX BEIIECTB OTIpOC;
20. | YaenbHas TEIUIOTA TUTABJICHUS YcTHBIN
OIpoc;
21. | Pemenue 3a1a4 Ha MJIaBJICHUE U YcrHbIM
OTBEP/ICBAaHUE KPUCTATTUICCKUX BEIIECTB OTIPOC;
22. | ITapooOpa3oBaHue U KOHICHCAIIUSI. YcTHBIH
Hcnapenue OIIpOC;
23. | Kunenue. Y genpHas Termora VYcrHbIit
napooOpa3oBaHus OTIPOC;
24. | Pemenne 3amau YCTHBIN

OTIpoC;




25. | Bnaxxrocts Bo3nyxa. JlabopaTopHas pabota [IpakTuueckas
Ne3 «Onpenenenrne OTHOCUTEIBHOM pabora;
BJIQXKHOCTH BO3J1yXa»

26. | [IpuHIMIBEI pabOTHI TETIOBBIX ABUTATEIICH YcrHBIIT

OI1poc;

27. | KII[] TeruioBoro aBurateis. TermioBbie YcTHBIN
JBUTATEIN U 3alUTa OKPY>KAIOIIEeH CpeIbl OT1poC;

28. | KonTpoabHas padota Ne2 1o Teme KonTponpHas
«TenoBbIe MPOLIECCHI» pabora;

29. | Dnexrpu3zaius Ten. Bzanmopaeiicteue YcTHBIN
3apsKEHHBIX TEJ OT1poC;

30. | 3akon Kynona YcTHbil

OI1poc;

31. | Dnekrpudeckoe mosue YcTHBIN

OTIpoC;

32. | [IpuHIMI CynepIio3uIInu IEKTPUIECKUX YcTHbIl
nosie. Hocurenu anexkTpudeckux 3apsiioB OIIpoC;

33. | Ctpoenue aTroma YcTHBIN

OTIpOoC;

34. | [IpoBOJHUKY U TUAIIEKTPUKU YcTHbil

OT1poc;

35. | CamocrosTenbHas paboTa Mmo Teme KonTponbhas
«DneKTpudecKue 3apsibl. 3apsHKeHHbIE Tena paborta;

U MX B3aUMOJCHCTBUE

36. | DnexkTpudeckuit TOK. MicTouHUKH YcrHbii
MOCTOSTHHOTO TOKa OT1poc;

37. | Dnekrpudeckas 1emnb YcTHbIi

OIIpoC;

38. | DnexkTpuueckuil TOK B Metaiax. JefdcTBus YcrHbIi
AIIEKTPHUYECKOTO TOKA OT1poC;

39. | Cuna Toka YcTHBIH

OIIpoC;

40. | JIaboparophas pabota Ne 4 1o Teme [IpakTrueckas
«COopka u mpoBepka padoThI pabora;
AIIEKTPUUYECKOH TN MIOCTOSTHHOTO TOKay

41. | DnexkTpuyeckoe HanpsKeHUe VYcrHbIi

OTIpoC;




42. | JlaboparopHas pabota Ne5 «M3mepenue u [IpakTnueckas
pEryJMpoBaHNUE HAIPSKEHUS» pabora;

43. | ConpoTHBICHUE MPOBOAHUKA. Y ICIBHOE YcrHBIIT
COIIPOTHUBIICHUE OI1poc;

44. | 3axon Oma sl yyacTka 1enu YcTHBIN

OT1poC;

45. | Pemenue 3a/1a4 Ha pacyeT COMPOTHUBIICHUS YcrHbIi
POBOTHUKA OI1poc;

46. | JJaboparopnas pabota Ne6 «3mepeHue u [IpakTuueckas
pEryJIMpOBaHUE CUIIBI TOKa» pabora;

47. | JlabopatopHas pabora Ne 7 «MccnenoBanue [IpakTryeckas
3aBHCHUMOCTH CHJIBI TOKA, HIIYIIETO Yepe3 pabora;
PE3UCTOP, OT COMTPOTHBIICHUS PE3UCTOPA U
HaNpsOKCHUS Ha PE3NUCTOPE»

48. | IlocnemoBaTensHOE U TAPATUICITHEHOES YcrHbIi
COEIMHEHHUE MPOBOIHUKOB OTIpOoC;

49. | Pemienue 3a7a4 Ha COEMHEHHE YcTHbIN
IIPOBOTHUKOB OI1poc;

50. | PaboTa 1 MOIITHOCTH JIEKTPHUIECKOTO TOKA YcrHbii

OTIpoC;

51. | JTaboparopHas pabota Ne§ «lccnenoBanue [IpakTrueckas
3aBHCUMOCTH CHJIBI TOKA, HIIYIIETO Yepe3 pabora;
JAMITOUKY, OT HAIPSDKSHUS HA HEW

52. | 3akon [[xoyis - Jlenna YcTHBIN

OIIpoC;

53. | DieKTponpoBOIKA U MOTPEOUTENN YcrHbIl
aNIeKTpUuYecKoil sHepruu B ObITy. KopoTkoe OIIpoC;
3aMBbIKaHHE

54. | Pemenue 3a1a4 Ha paboTy U MOIIHOCTh YcrHbI
AIIEKTPUUYECKOTO TOKA OIIpoC;

55. | Konrponbnas pabdora no reme «Pabora u KonTposnbHas
MOIITHOCTH JIEKTPHIECKOTO TOKa pabora;

56. | MarautHoe 1oJje dJICKTPHISCKOTO TOKA. YcTHbI
OmneIT OpcTena OIIpOC;

57. | [locTosiHHBIE MAarHUTHL. MarHUTHOE TOJIE YcrHbIM

3eMJIu ¥ €To PoJib JIs )KU3HU Ha 3emie

OTIpOC;




58. | Jlaboparopuas pabota Ne 9 «3yuenue 1 1 [IpakTuueckas
JENCTBUS MAarHUTHOTO TOJIS Ha TIPOBOJIHUK pabora;

C TOKOM»

59. | JleiicTBME MarHUTHOTO MOJISl HA TPOBOIHUK | 1 YcrHBIIT
C TOKOM. DJIEKTPOJBUTATEINb TIOCTOSIHHOTO OTIpOC;

TOKa

60. | JlaboparopHnas pabota Nel( 1 1 [TpakTrdaeckas
«KonctpynpoBaHnue u uzyueHue paboTbl pabora;
JIEKTPOABUTATEISI»

61. | CamocTosiTeNbHAs paboTa 1Mo TeMe 1 1 KonTponbsHas
«MarHuTHbIC SIBJICHUSD pabora;

62. | OnbiTer apanes. SABieHue 1 VYcrHbiit
3IEKTPOMArHUTHON WHIYKIINH OTIpOoC;

63. | IIpaBuno Jlenna 1 YcrHBIIT

OTIpOC;

64. | DnexrporeHeparop. CriocoOs! momyuenust | 1 YcTHBIN
AIEKTPUUYECKON SHEPTrUn OTIpoC;

65. | KonTpoabsHas paboTa o teme: 1 1 KontponbHas
"OneKTpoMarHuTHasE UHIYKIMS" pabora;
DJEKTPOCTAHIIMH Ha BO3OOHOBIIIEMBIX
HCTOYHUKAX SHEPTHU

66. | [ToBTOopenue Temul «TermmoBsie mporiecch» | 1 YcTHBIN

OT1poC;

67. | IloBropenue Tembl «IlocTosHHBIN 1 YcrHbIl
ANEKTPUYECKUN TOK OIIpOC;

68. | IloBTOopenne TeMbl «MarHuTHbIC IBIEHUS | 1 VYcrHbIl

OT1poC;
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[MPOTPAMME

9 KJIACC
Ne | Tema ypoka KosnvecTBO 4acoB Buanbl,
n/n (opmbr
BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHe
KOHTPOJIS
padoThI padoThI

1. | Mexanuueckoe nBuxenue. MarepuanbHas |1 VYcrHbIi

touka. Cucrema oTcuera OTIpOC;

2. | PaBHOMepHOe mpsiMosIMHEHOE NBMKeHne |1 VYcrHbIl

OTIpoC;




3. Pemenue 3agau Ha paBHOMEpHOE YcrHbI
MPSIMOJIMHEMHOE IBUKEHUE OIpoc;
4. | HepaBHOMEpHOE NpAMOIMHENHOE VYcrHbii
JnBuxeHue. CpellHsAsl © MTHOBEHHAs OIpoc;
CKOpOCTb TeJ1a TPU HEPABHOMEPHOM
JBUKEHUU
5. | Yckopenue. PaBHOycKOpeHHOE YcrHbIi
IIPSMOJIMHEMHOE IBUYKEHUE 0IIpOC;
6. Pemenue 3aga4 Ha paBHOYCKOPEHHOE YcrHbIi
MPSIMOJIMHEMHOE IBUKEHUE OIpoc;
7. | JlabopatopHas pabora Nel «lccnenoBanue [IpakTryeckas
3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU pabora;
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
Ha4aJIbHOW CKOPOCTH
8. PaBHOMEpHOE ABUKEHHE MO OKPYKHOCTH. YcrHbIi
[Tepuon n yactora obpamenus. JInnernas OIIpOC;
Y yTJI0Basi CKOPOCTH.
LleHTpoCTpEMUTENBHOE YCKOPEHUE
9. | OTHOCUTENBEHOCTh MEXaHUUYECKOTO VYerubliit
JIBIDKCHUS OIIpoC;
10. | CamocTrosTenbHas paboTa 1o Teme Konrponbnas
«MexaHn4eckoe JBH)KEHUE U CIIOCOOBI €ro paborta;
OTUCaHUS»
11. |Ilepsslii 3akoH HeloTOoHA YcrHbIl
OIpoC;
12. | Bropoii 3axon HeroToHa YcTHbil
OIIpOC;
13. | Tpernii 3akoH HetoToHa YcrHbIl
OIpocC;
14. | Pemenwue 3ama4 ¢ MCIOJIb30BAHUEM YCTHBIN
BTOpOro 3akoHa HeroTOHa 1 mpaBuia OIIpoC;
CJIOKEHUSI CUJT
15. | Cuna TsKeCcTH U 3aKOH BCEMHPHOTO VYcerubiit
TATOTCHUS OIpoC;
16. | Yckopenue cBOOOHOTO TaICHUS YerHbi
OIIpOC;
17. | Pemenwne 3a1a4 ¢ UCIIOJIB30BAHUEM 3aKOHA YcTHBIN
BCEMHUPHOTO TATOTCHUS U (POPMYIIBI TS OIpoC;

pacuéTa CHIIBI TSIKECTH




18. | JABmxenue miuaner Bokpyr Connna. [leppas VYcrHbii
KOCMHUYECKasi CKOPOCTh OT1poC;

19. | HeBecomocTs U meperpys3Ku YcrHbI

OT1poc;

20. | Pemenue 3aau Ha onpejielieHHE Beca Tela VYcTHEIN
B Pa3JIMYHBIX YCIOBHIX OI1poc;

21. | Cuna ynpyroctu 3akoH ['yka VYcerHbii

OT1poC;

22. | JlabopatopHas pabora Ne2 «Onpenenenue [IpakTryeckas
KECTKOCTH MIPYKUHBD» pabora;

23. | Pemenue 3aa4 ¢ UCMOIB30BAaHUEM 3aKOHA VYcTHbIi
I'yka OIpoc;

24. | Cuna TpeHus: cujia TPEHHS CKOJIbKECHHUS, YcTHbIl
CHJIa TPEHUS TIOKOSI, IPYTUE BUIIBI TPEHUS OTIpOC;

25. | JJaboparopras pabota Ne3 «Onpenenenue [IpakTuueckas
Kod(hpuIMeHTa TPEHHS CKOJIBKCHHS pabora;

26. | JJaboparopnas pabota Ne4 «ccnenoBanue [IpakTuueckas
3aBHCHUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT pabora;
CHJIBI HOPMAJIBHOTO JaBIICHHS

27. | PaBHOBecue MaTepranbHON TOUKH. VYcerHbii
AbcomoTHO TBEpIOE Teno. PaBHOBecHe OIIpOC;
TBEPIOTO TeJIA € 3aKPEIUIEHHON OCBIO
BpalleHus

28. | MomeHT cuiibl. LleHTp TskecTH YcrHbIi

OT1poc;

29. | OmpeneneHue MEHTPA TSHKECTH PA3THIHBIX YcTHBIN
TN OIIpoC;

30. | KontponbHas pabora Nel o teme KonTponbHas
«BzaumonelicTBue Tem» pabora;

31. | Ummynbce Tena. 3aKOH COXpaHSHUS YcTHbI
UMITyJbCca OIIpoC;

32. | PeakTuBHOE ABMKEHUE VYcrHbIit

OT1poC;

33. | Pemrenue 3ama4 ¢ UCIONIB30BAHUEM 3aKOHA YerHbi
COXpaHEHUS UMITYIIbCa OTIpOC;

34. | Mexanudeckas paboTa ¥ MOIIIHOCTh VYcrHbIit

OTIpOC;




35. | Pabora cui TskecTH, ypyrocTH, TpeHUsI. YcTHbIl
CBs13b HEPrUU U pabOTHI OTIPOC;
36. | [lorennmanbHast SHEPTHs TEJa, TOJAHATOTO YcTHbIl
HaJ MOBEPXHOCTHIO 3eMin. [loTeHnnanpHas OT1poc;
SHEPTUsl CXKATOM MPY>KUHBI
37. | Kunernueckas sueprus Teopema o YcrHbIit
KMHETUYECKOU dSHEPIUU 0IIpOC;
38. | 3akoH coxpaHEHUs MEXaHUICCKOW YHEPTUU YcTHBIN
OT1poC;
39. | Pemrenue 3amay ¢ MCIIOJIL30BaHMEM 3aKOHA VYcTHEIN
COXpaHEHHsI MEXaHUYECKOM SHEPTHH OI1poc;
40. | KontposbHas pabora Ne2 o Teme Kontponbhas
«3aKOHBI COXPAHEHHUS» paborTa;
41. | KosebarenpHOE NBUKEHUE YcrHBIIT
oI1poc;
42. | OcHOBHBIEC XapaKTEPUCTHKHU KOJICOAHMIA: VYcerHbii
NepUoJ, YacToTa, aMIUTUTYAa OTIpoC;
43. | Marematuyeckuil ¥ MPYKUHHBIA MasITHUKU VYcerHblit
OI1poc;
44, | Pemienue 3ajad4, CBI3aHHBIX C VYcerHBIN
BBIYMCIICHHEM WJI OLIEHKOM 4acTOTBHI OIIpoC;
(mepuona) konebaHui
45. | JlabopatopHas pabora Ne5 «MccnenoBanue [IpakTrueckas
3aBUCHUMOCTH Mepuo/ia KoueOaHui pabora;
MOJIBEIIEHHOTO K HUTH TPY3a OT JITUHBI
HUTH
46. | JIabopatopHas pabora Ne6 «MccnenoBanue [IpakTuueckas
3aBHCHUMOCTH NepHoja KouebaHun paborta;
MPYKUHHOTO MasiTHUKA OT Macchl Tpy3a»
47. | 3aryxatomue kKonebaHus. BeiHyKIeHHBIC VYcrHbIit
kosebanus. Pezonanc OT1poC;
48. | CpoiicTBa MEXaHUYECKHUX BOJTH YcTHbI
OIIpoC;
49. | JImuHa BOJIHBI YcrHbIi
OT1poC;
50. | Beruucienue [UIMHBI BOJHBI U CKOPOCTH VYcrHbIi
pacrpocTpaHeHUs 3BYKOBBIX BOJIH OIIpoc;




51. | MexaHnudeckue BOJIHBI B TBEPIIOM TEIE, VYcrHbii
CECMUYECKHUE BOJTHBI OIpoc;

52. | 3Byk I'pOMKOCTb 3ByKa M BBHICOTa TOHA VYcrHbii

OT1poc;

53. | OtpaxeHnue 3Byka YcTHbIT

OI1poc;
54. | UadpasByk U yabTpa3ByK YcrHbIi
OT1poC;

55. | KonrponbHas padora Ne3 mo teme KonTponbsHas
«MexaHuveckue KonebaHusl. pabora;
MexaHuueckre BOJHBL. 3BYK»

56. | DIeKTpOMArHUTHOE IOJIC. YcTHBIN
DNeKTPOMarHUTHBIE BOJHBI OTIpoC;

57. | DnekTpomMarHuTHas IpUPOJIa CBETA. YcTHbIN
CkopocTb cBeTa oI1poc;

58. | BomHOBBIE CBOIICTBA CBETA YcTHbIH

OTIpoC;

59. | Pemenue 3a7a4 ¢ UCMOIB30BAaHUEM YcTHbIl
(bopMyIT UIsE CKOPOCTH SIEKTPOMATHUTHBIX OTIpOC;

BOJTH, JUTMHBI BOJTHBI M YaCTOTHI CBETA

60. | JlaGoparopuas pabota No7 «3ydenune [MpakTidaeckas
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C paborta;
MOMOIIbI0 MOOMIIBHOTO TenehoHa

61. | CamocrosrenbHas paboTa Mo Teme KonTponbHas
«OIEeKTPOMarHuTHOE I0JIe U pabora;
AIIEKTPOMArHUTHBIE BOJTHBD»

62. | Ucrounuku cera. [IpsimonmHetHO YcrHbI
pacIrpocTpaHeHHe CBeTa OIIpoC;

63. | Otpaxenue cBera. [I10cKoe 3epkaio. YcrHbIi
3aKOH OTpa)KE€HUs CBETA OIIpoC;

64. | IIpenomienue cBeta. 3aKOH MPEIOMIICHHS YcTHbI
cgeta. [loiHOe BHyTpeHHEE OTpaKeHHE OIIpoC;

CBETa

65. | Pemrenue 3amay ¢ UCIIOJIB30BAHUEM YcTHBIN
3aKOHOB OTPKEHHUSI U MPEITOMIICHHS CBETA OTIpOC;

66. | JlaGoparopuas pabota Ne§8 «l3yueHune [MpakTideckas
XapaKTEPUCTHK U300pakeHus peaMeTa B pabora;

IJIOCKOM 3CpKaJICH»




67. | JlJaboparopuas pabota Ne9 «ccrnenoanne [IpakTuueckas
3aBHCUMOCTH YTJIa MPEIOMIICHHS OT yriia pabora;
NaJIeHUs CBETOBOTO JTyya Ha TPaHUIIe
«BO3J1yX— CTEKJIO»

68. |JIunza, xox my4eil B TuH3E YcTHBIN

OT1poC;

69. | Onruueckas cucrema. OnTu4eckue VYcrHbli
npuOOopEI: PoToanmapaT, MUKPOCKOIT U OTIpOC;
TEJIECKOII

70. | I'ma3 kak onTHyecKasi CUCTEMA. YcrHbIi
bnuzopyKkocTh 1 1abHO30PKOCTh OT1poc;

71. | Pemenue 3ama4 Ha onpeiciiCHHE YcrHBIIT
(OKYCHOTO pacCTOSIHUS U ONTHYECKOMN OIIpOC;

CHJIbI COOMPAIOIIEH JTUH3BI

72. | JlJaboparopnas pabota Nel0 «Ilomyuenue [IpaxTnueckas
M300paKCHUI C TIOMOIILI0 COOMparoIIeit pabora;
JIUH3BD)

73. | JJaboparopnas pabota Nell «Onpenenenue [IpakTuueckas
(OKYCHOTO pacCTOSIHUS U ONTHYECKOMN pabora;

CHJIbI COOMPAIOIICH JTUH3BI»
74. | PaznoxeHue 6es10ro cBeTa B CIEKTP VYcTHbil
OT1poC;

75. | OnbiTel HetoToHa. CriokeHue VYcerHbiit
CIIEKTPAIILHBIX I[BETOB OTIpOC;

76. | Jucnepcus ceeta YcrHbI

OT1poC;

77. | OnbiThl Pesepdopaa u ruianetapHast YcrHbil
MOJIENTb aTOMa OTIpOC;

78. | Monens atoma bopa. Mcniyckanwue u YcTHBIN
MOTJIONICHHE CBETa aTOMOM OT1poC;

79. | KBanThl. JIuHeiyarbie CIEKTPHI VYcrHbli

OTIpOC;

80. |JlabGopatopHas padora Nel2 «HabmroneHue [MpakTudeckas
CIUTONIHBIX U THHEWUYATHIX CIIEKTPOB pabora;
U3ITyYEHUS

81. |PammoaktuBHOCTH. ANb(a, OeTa u ramma- VYcrHbIit
U3ITydeHUS OTIpOC;

82. | PagmoakxtuBHEIC TpeBpamnieHus. [lepuo YcrHbI
noJsrypacrnajaa OTIpoC;




83. | Ctpoenue aromHoro sapa. Hykinonnas VYcrHbiit
MOJIENTb aTOMHOTO sijipa. M30TomsI OTIpOC;

84. | Jlabopatopnas pabota Nel3 [IpakTuueckas
«HccnenoBanue TPEKOB a4acTHII 110 pabora;
roToBbIM (hoTOoTpadusiM»»

85. | JlabopaTtopHas pabota Nel4 «M3mepenue [IpakTrueckas
pPanTuoaKkTUBHOTO (HhOHA» pabora;

86. | HdeiicTBus paMOaKTHBHBIX U3TY4YCHUH Ha YcTHbil
YKUBBIC OPTaHU3MbI OTIpOC;

87. | SlnepHbie peakiuu YcrHBIIT

OTIpOC;

88. | DHeprus CBsI3M aTOMHBIX SIEP YcrHbii

OIIpOC;
89. | CBs3b Macchl U PHEPTUU YcTHBIT

OTIpOC;
90. | Peakmuu cuHTE3a U ICTICHUS SIIEP YcTHBIN

OIIpoC;

91. | Peurenue 3a/1a4 ¢ KCIOJIb30BaHUEM Y CTHBIH
3aKOHOB COXPAaHEHUSI MACCOBBIX U OTIpOC;
3apsIOBBIX YUCEI

92. | Ucrounuku sueprun ColtHIa ¥ 3BE3]T YcrHbI

OT1poC;

93. | SlnepHas sHepreTuka YcrHbil

OTIpOC;
94. |TloBTopenue. MexaHUYECKHE SBICHUS YcTHbIi
OT1poC;

95. | KonrposbHas pabora 1o Teme: KonTponbHas
MexaHu4yeckue siBICHUS pabora;

96. |IloBropenue. TeroBbIC SIBICHUS YcTHBIN

OTIpOC;

97. | KonrpomnbHas pabora no reme: TernoBsie Konrponbhas
SIBJICHHSI pabora;

98. |IloBTOpeHue. DIIEKTPOMATHUTHBIC SBIICHHS YcTHBIN

OTIpOC;

99. | KonrposbHas pabora 1o Teme: KonTponbHas
DJEKTPOMAarHUTHBIC SIBIICHUS pabora;

100. | IToBTOopenne. KBaHnTOBBIC SIBIICHUS VYcTHbIl

OTIpoC;




101. | KonrponbHas pabdora o reme:KBantosbie |1 1 KonTponbHas
SIBJICHHS pabora;

102. | Juarnoctudeckas paboTa 3a Kypc 1 1 Kontposnbhas
OCHOBHOM IITKOJIBI pabora;

OBUIEE KOJIMYECTBO YACOB I10 102 |10 14

[NPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

7 KJIACC

®wusuka, 7 knacc/Ilepeimkua A.B., OO0 «/IPODAx»; AO «M13parensctBo [IpocemnieHne;
BBenure cBoil BapuaHT:

8 KJIACC

®dusuka 8 knacc/Ileprimkun A.B., OO0 «/IPODA»; AO «M3natenscTBo [IpocBemenuey;
Beenure cBO#l BapuaHT:

9 KUIACC

®usuka 9 knacc/ [lepeimkuna A.B., I'yrauk E.M., OO0 «IPO®A»; AO «M3natensctBo [IpocBemmenuey;
Beenure cBO#l BapuaHT:

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

7 KJIACC

1. ®usuka. 7 kinacc. YueOnuk (aBTop A. B. Ilepoimkun).

2. ®usuka. Tectsl. 7 kiace (aBropel H. K. Xannanos, T. A. XanHaHoBa).

3. ®usuka. lunaktuyeckue Marepuansl. / kiacce (aBTopsl A. E. Mapon, E. A. Mapon).

4. ®usuka. COOpHHK BOMPOCOB U 3a7au. 7—9 knaccsl (aBTopsl A. E. Mapon, C. B. [To3oiickuii, E. A.
Mapomn).

5. ®usuka. 7 kinace. Terpanp g 1abopaTopHBIX padoT.

6. DIeKTPOHHOE MPHIIOKEHNE K YUCOHHKY.

8 KJIACC

1. ®usuka. 8 knacc. Yuebnuk (aBtop A. B. Ileppimkun).

2. ®usuka. Tectol. 8 kiacc (aBropsl H. K. Xannanos, T. A. XanHaHoBa).

3. ®usuka. Jlugaktuueckue Matepuansl. 8 kiacce (aBTopsl A. E. Mapon, E. A. Mapon).

4. ®uzuka. COOpHUK BOMPOCOB U 3a1a4. 7—9 knaccel (aBTopsl A. E. Mapow, C. B. [1o3otickuii, E. A.
Mapomn).

5. DNEKTPOHHOE MPUIIOKEHNUE K YUCOHHKY.

9 KUIACC

1. ®usuka. 9 knacc. Yueonuk (aBtopsl A. B. Ilepsimkus, E. M. I'yTHuUK).

2. ®usuka. Tectsl. 9 knacc (aBropsl H. K. Xannanos, T. A. Xannanosa).

3. ®uszwnka. [lunakrnueckue Marepuaisl. 9 kimace (aBTopsl A. E. Mapon, E. A. Mapon).
4. DNeKTpOHHOE MPUIIOKEHHUE K yIEOHUKY.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KJIACC

8 KJIACC

9 KUIACC



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS IABOPATOPHBIX, IPAKTHUYECKHUX PABOT,
JNTEMOHCTPALIUN






