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INOACHUTEJIBHASA 3AIINCKA

ConeprkaHue IporpaMMbl HaIIpaBJIeHO HAa (POPMUPOBAHHUE €CTECTBEHHOHAYYHOM IPaMOTHOCTH YYaIUXCS U
OpraHu3aINIo U3y4YeHUs (PU3UKU Ha JeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBatOTCS BO3MOXKHOCTH IpeIMeTa
B peanm3anuu TpedoBanunii ®I'OC OO0 k miaaHupyeMbIM JIMYHOCTHBIM U METANIPEIMETHBIM PE3yiIbTaTaM
00yueHus, a TAK)KE MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUYEOHBIX IIPEAMETOB Ha YPOBHE
OCHOBHOTO O0IIIer0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusukn — cucteMoo0pa3yromuii Al €CTECTBEHHOHAYYHBIX YY€OHBIX MTPEIMETOB, IIOCKOIBKY
¢u3nUecKre 3aKOHbI JIS)KAaT B OCHOBE MPOILIECCOB U SIBICHUH, N3y9aeMbIX XUMHEN, ONOJIOTHEH, acTpOHOMHUEH
u Qusnueckoii reorpaduein. dusznka — 3TO MpeaAMET, KOTOPHI HE TOIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTeCTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IPEJOCTABIIsICT Hanbosiee siCHbIe 00pa3Ibl IPUMEHEHHS HAYYHOTO
METO/1a MO3HAHUS, T.€. crloco0a MOIy4eHHs JOCTOBEpHBIX 3HaHMH 0 mupe. Hakownen, ¢puznka — 310
IpeIMET, KOTOPbIN HapsAILy C IPYTUMHU €CTECTBEHHOHAYYHBIMU IIPEIMETAaMU J0JKEH AaTh IIKOJIbHUKAM
IPECTaBICHNE 00 YBIEKATEIbHOCTH HAYYHOI'O HUCCIIEJOBAHUSA U PAIOCTU CAMOCTOSITEIbHOIO OTKPBITHS
HOBOT'O 3HAHMSL.

OpnHa U3 T1aBHBIX 33734 (PU3NUECKOro 00pa30BaHUs B CTPYKTYpe 001Iero oopa3oBaHusi COCTOUT B
(OpMHPOBAHNHU €CTECTBEHHOHAYYHOM I'PaMOTHOCTH U HHTEpeca K HayKe y OCHOBHON Macchl 00y4aronuxcs,
KOTOpBbIE B JJaJIbHEHIIEM Oy IyT 3aHATHI B CaMbIX pa3Ho 00pa3HbIX cepax nesreabHocTH. Ho He MeHee
BaXHOMW 3aJ1a4ei SBJIETCS BBISIBJICHUE U IIOArOTOBKA TAJIAHTJIMBBIX MOJIOABIX JIFOJEH ISl IPOAOIKEHUS
o0pa3oBaHus U JaibHeHiel mpodeccuoHalbHON 1eATEIbHOCTH B 00J1aCTH €CTeCTBEHHOHAYYHBIX
UCCIICIOBAaHUN U CO3JJaHUU HOBBIX TeXHOJOrHH. COrlacHO NPUHATOMY B MEXIYHAPOJAHOM COOOILECTBE
ornpeeneHuto, «EcrecTBeHHOHay4Hasi TPAMOTHOCTb — 3TO CIIOCOOHOCTb Y€JI0BEKa 3aHUMAaTh aKTUBHYIO
IPaXXJIJaHCKYIO MO3MIIMIO MO OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMU HayKaMH, U
€ro TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH HieIMU. HaydHO rpaMOTHBIN 4€TI0BEK CTPEMUTCS
y4acTBOBAaTh B ApT'yMEHTUPOBAHHOM OOCYKJICHUU POOIEM, OTHOCSAIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPeOyeT OT HEero CIEAYIOUIMX KOMIIETeHTHOCTEH:

— HAY4YHO OOBACHATH SIBJICHUA,
— OIICHUBATbh U TIOHUMATb 0COOEHHOCTH HAaYYHOI'O UCCIICAOBAHUA,
— HUHTCPpHUPCTUPOBATH JAaHHBIC U UCITOJIB30BATh HAYUYHBIC JOKA3aTCIIbLCTBA AJId ITOJTYUCHUS BBIBOJOB.

N3ydenue pu3nku ciocoOHO BHECTH peIIAOIINi BKIIaJ B OPMUPOBAHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH O0yYarOIINXCS.

HEJIN U3YYEHUA YYEBHOI'O IPEJIMETA «®PU3UKA»

Lenu n3yyenus (HU3MKU Ha ypOBHE OCHOBHOI'O 00I11ero o0pa3oBaHus onpeaeneHs! B Konnenuun
npenojiaBaHus yueoHoro npenmera «dusnka» B 00pa3zoBareibHbIX opranusanusax Poccuiickoit @eneparnuu,
pean3yIoLIMX OCHOBHBIE 00111e00pa3oBaTeIbHbIe IPOrpaMMBbl, YTBepKIEHHOH perienuem Komnernu
MunucrepcrBa npocsetienus: Poccuiickoit @eneparyn, npotokoi ot 3 nexadps 2019 r. Ne [TK-4BH.

Lenu u3ydenus Gu3MKu:

— npuoOpeTeHne HHTepeca U CTpeMIICHHs 00YyUYaIOIIMXCs K HAYYHOMY U3Y4YEHUIO MTPUPO/IHI,
pa3BUTHE HMX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

— Pa3BHUTHC HpCIlCTaBHCHI/Iﬁ 0 HAYYHOM MCETOJC IMO3HAHUA U (I)OpMPIpOBaHI/Ie HUCCICIOBATCIBCKOTO
OTHOIICHMHS K OKPYKaIOIIUM ABJICHUAM,



— (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK PE3yabTaTa H3y4eHHs] OCHOB CTPOCHHSI MATEPUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

— ¢opMHpOBaHUE MPEACTABICHUHN O POJIK (DU3UKH JIJIS1 PAa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIL;

— pa3BHUTHE NPEACTABICHUI 0 BO3MOXKHBIX cepax Oyaymien mpoeccnoHaIbHOM e TeTbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOJITOTOBKA K JaJbHEHIIEMY O0Y4YEHHIO B 3TOM HAIlPaBJICHUH.

JlocTrKeHHEe ITUX 1eJIel Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus 00eCIeunBacTCs PEIICHUEM
CIICIYIOIIMX 3a/1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHUHN BEHICCTBA, O MEXAHNYCCKUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBLIX SABJICHUAX

— MpuoOpPEeTeHNE YMEHUI ONHUCHIBATH M OOBSICHATH (DU3MUECKUE SBICHUS C UCIOJIb30BAHUEM
MOJYYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIICHHUS POCTEHIINX PACYETHBIX 33/1a4 C UCTIOIb30BaHUEM (DHU3HUECKUX
MOZEJIEH, TBOPUYECKUX U NIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMeHI/Iﬁ Ha6J'IIOI[aTB IPpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, na60paT0pHLIe pa6OTLI n
OKCHCPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIBHBIX HpI/I60pOB;

— OCBOCHHE MTPUEMOB PadOTHI ¢ HHPOPMAITHEH PU3NIECKOTo COIepPIKaHUs, BKIIOYast HHPOPMAITUIO O
COBPEMEHHBIX JIOCTHKCHUAX (DU3MKH; aHAIIU3 M KPUTHUECKOE OIICHUBAHKE HHPOPMALIUH;

— 3HAKOMCTBO o chepamu MpoecCHOHANTBHOMN AeATeIbHOCTH, CBI3aHHBIMU C (PU3UKON, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (PU3MUYECKON HAYKH.
MECTO YYEBHOTI'O NIPEJMETA «®U3UKA» B YUEGHOM IIJIAHE

B cootBerctBun ¢ PI'OC OO0 ¢usuka spiasercs 00s3aTeabHBIM IPEIMETOM 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 U 1o 3 4 B HeJlelnto B 9 kiacce.



COJEPKAHUE YYEBHOI'O ITPEIMETA

7 KJIIACC

Pazjnen 1. ®u3uka u e€ poJib B MO3HAHHH OKPY:KAIOIIEro MUpa

®duzuka — HayKa 0 IpUpojie, u3ydyaeT (pu3nveckue BICHUSI: MEXaHUYEeCKHE, TEIUIOBbIE, DJIEKTPUUECKHE,
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuynHbl. M3mepenue ¢pusznueckux BennyuH. Puznueckue npudopsl. [lorpemHocts
u3MepeHuil. MexayHapoaHas cucTemMa eIuHUIL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKU U3Y4alOT NpUpoay. EcTecTBeHHOHAYYHBIN METO/I TO3HAHMUS:
HaOJI0/IeHUE, TOCTAHOBKA HAYYHOTO BOMPOCA, BBIABIXKEHUE TUIIOTE3, SKCIIEPUMEHT 110 TPOBEPKE TUIIOTE3,
00BsicHeHUE Ha0MI01aeMoro sBieHus. Onucanue GU3NIeCKuX SBICHUN ¢ TOMOIIBIO MOJIEIICH.

JdemoHcTpauuu
1. Mexanuyeckue, TEIUIOBbIE, 2JIEKTPUYECKIE, MATHUTHBIE, CBETOBBIC SIBICHHUS.
2. ®uznyeckue MpudOpPHI U MPoIleIypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM U LIU(PPOBBIM MIPUOOPOM.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue LeHsl A€ICHUS IIKaIbl MU3MEPUTEIBHOTO MpUOOpa.

2. I3mepeHue paccTosHUM.

3. U3mepenne 00bEMa )KUIKOCTH M TBEPIOTO Tea.

4. OnpezneneHue pa3MepoB MaJlbIX TeJ.

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

6. IIpoBenenue ncciea0BaHus 10 MPOBEPKE TUIOTE3bI: AATBLHOCTh MMOJIETA IAPUKA, TYILIEHHOT'O
TOPU30HTAJIBHO, TEM OO0JIblIIe, YeM OOJIbIIIe BHICOTA ITyCKa.

Pa3nen 2. [lepBoHayajibHbIE CBEJIEHUSI 0 CTPOEHHH BelIeCTBA

CtpoeHue BemiecTBa: aTOMbI U MOJIEKYJIBI, X pa3Mepbl. OMBITHI, I0Ka3bIBAIOIINE JUCKPETHOE CTPOEHUE
BemecTBa. OMBITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA.

JIBrokenue gacTuil BerecTBa. CBsI3b CKOPOCTH JABMKEHUS YaCTHI] C TEMITEpaTypoii. bpoyHOBCKOE
nBwxkenue, muddysus. BzanmonelicTBre 4acTUIl BENIECTBA: MPUTSHKEHNE U OTTAJIKUBAHUE.

ArperaTHbIe COCTOSIHUSI BEIIECTBA: CTPOSHHUE Ta30B, )KUAKOCTEH U TBEPBIX (KPUCTATUIMUECKHX ) TEI.
B3anMocBs3b MeX1y CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHbIX COCTOSIHUAX U UX aTOMHOMOJICKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbI. B3aMOCBSI3b MEXK/ Ty CBOMCTBAaMU BEIIECTB B
Pa3HBIX arperaTHBIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJIIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHhIX

cocTtostHui Boibl. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

JdemMoHcTpanuu

1. HaGmoieHre OpOyHOBCKOTO JIBUXKEHHS.

2. HaGmonenune nuddysuu.

3. HaGmonenue siBJaeHUH, OOBSACHIIOMUXCSA MPUTSHDKEHUEM WK OTTAJIKUBaHUEM YaCTHI] BEIIECTB.

JlabGopaTopHble padoThI U ONBITHI

1. Onenka nuaMeTpa aToMa METOJIOM PSAOB (C UCMONb30BaHUEM (oTorpaduit).
2. OnBITHI 110 HAOTIOACHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.

3. OnBITHI 10 OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYISIPHOTO MPUTSKEHUSL.

Pasnen 3. /IBH:KeHHMe M B3aUMO/1eiiCTBHHA
Mexanuueckoe ABMKeHHE. PaBHOMEpHOE U HepaBHOMEpHOE aBrkeHne. CKopocTh. CpeiHsss CKOPOCTh TPH
HEPAaBHOMEPHOM JIBHKEHUHU. PacyéT myTu v BpeMeHH JBKeHHs. PaBHOMEPHOE U HEpaBHOMEPHOE JIBH -

xenue. Ckopoctb. CpenHssi CKOPOCTh IPY HEPABHOMEPHOM JIBUKEHUU. Pacu€T myTu 1 BpeMEHU JBUKECHHUSL.



SIBnenne nHepuuu. 3aKOH MHEpUHUH. B3auMoericTBue Te Kak NpUYrHA U3MEHEHUSI CKOPOCTH JBUKECHUSI
Ten. Macca kak Mepa nHepTHOCTH Tena. [InmoTHocTs BemecTBa. CBsA3b IIIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B
eanHAIe 00bEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumoeicTBus Teisl. Cuia ynpyroct u 3akoH ['yka. Mi3mepenue cuiiel ¢
MOMOIIIBIO IUHAMOMETpa. SBJIeHHE TATOTEeHU U cuia TsbkecTr. Cuna Tsbkectu Ha apyrux mianerax (MC).
Bec Tena. HeBecomocTs. CiioxeHue cuil, HallpaBJIEHHbIX 110 0AHOM npsMoil. PaBHoaeicTByromas cuit. Cuna
TpeHusl. TpeHne CKosbKeHus U TpeHue 1nokosi. Tpenue B npupoae u texuuke (MC).

JdemoHcTpauuu

1. HaGmoieHre MeXaHMYeCKOTo ABMKEHUS Tela.

2. MI3mepeHne CKOPOCTH MPSIMOIMHEHHOTO JABHKEHHUS.

3. HaGmronenue siBJIeHUS MHEPIIHH.

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

6. CinoxxeHue cuJl, HapaBJICHHBIX 110 OJHOM MPSIMOA.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue CKOPOCTH PaBHOMEPHOT'O ABMXKEHHUS (IIIApUKA B KHUIKOCTH, MOJIENN ANEKTPUUECKOTO
ABTOMOOWJIA U T. 11.).

2. Onpenenenue cpeHeil CKOPOCTU CKOJIbKEHHUsI OpycKa U IIapuKa 10 HAKIIOHHOW TJIOCKOCTH.

3. Onpenenenue mMIOTHOCTH TBEPIOTO Tea.

4. OmbITHl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTsbKeHUs (aedopmanmm) npyKHHBI OT TIPHIIOKESHHOM
CUJIBI.

5. ONBITHI, IEMOHCTPUPYIOIIHE 3aBUCMOCTD CHJIBI TPEHUS CKOJILKEHHS OT Beca Teja U Xapakrepa
COTPUKACAIOIIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBiienne TBEPABIX TeJl, }KMIAKOCTEN 1 ra3oB

HaBnenue. CriocoObl yMEHbIIIEHUS U YBETTUUCHU JaBieHus. JlaBieHnue ra3a. 3aBUCMOCTD JaBJICHUS ra3a
ot 00BEMa, Temriepatypsl. Ilepenada qaBneHus TBEPABIMU TEJIAMH, KUIKOCTSIMHU U Ta3aMu. 3akoH [lackais.
[THeBMaTHYEeCKUE MAIIMHBI. 3aBUCUMOCTD JIABJICHHSI )KUKOCTH OT TITyOUHBI. [ MIpOoCcTaTHIECKHA TapaIoKce.
Coobmaromuecs cocyasl. [ mapaBInyeckue MeXaHu3Mbl.

ATtmocdepa 3emau u atMocepHoe aBiaeHue. [IpuunHbl cylecTBoBaHUS BO3YITHONW 000I0UKH 3EMIIH.
OmnsiT Toppuuennu. M3mepenue atMocepHOTo JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO AaBICHHS OT
BBICOTHI HaJl ypOBHEM Mopsi. [Ipubops! s u3MepeHus: arMochepHoro JTaBiIeHHUS.

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

JdemMoHcTpanuu

. 3aBUCHMOCTb JIaBJIEHUS raza OT TEMIEPATYypPHI.

. Ilepenava naBieHus KUAKOCTHIO U Ta30M.

. Coobmraroriuecs: CoCy/Ibl.

. 'mppaBinueckuii rpecc.

. IlposiBnenue neiicTBust arMoc(hepHOTO JaBICHUS.

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

~N o OB~ W DN

. PaBeHCTBO BBITAJIKUBAIOMIEH CHIIBI BECY BBITECHEHHOM KHUIKOCTH.
8. YcnoBue nuaBaHus Tell: IJIaBaHUE WU MOTrpyXKCHUC TCJI B 3aBUCUMOCTU OT COOTHOLICHUS IUIOTHOCTEN
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, IEUCTBYIONIEH HA TEJIO0, TOTPYKEHHOE B )KUIKOCTD.

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

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOUIEH CHIIbI, IEUCTBYIONIEH HA TE€NO B )KUJIKOCTH,
0T 00bEMa MOTPYKEHHOM B KUIKOCTh YACTU T€JA U OT IJIOTHOCTHU KUIKOCTH.

5. KonctpynpoBanue apeomerpa uiiu KOHCTPYUPOBAHUE JIOAKHU U OMpefiesieHne e€ rpy30nobEMHOCTH.

Pa3nes 5. PaGora m MomHOCTh. DHeprus

Mexannueckasi pabora. MOIIHOCTb.

[TpocTbie MeXaHU3MBI: pbIvar, OJIOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuio paBHoBecus poruara. [Ipumenenue
IpaBUiIa paBHOBECHS pblyara K 06J0Ky. «300Toe npaBuwio» Mexanuku. KIIJI mpocTbIx MeXaHU3MOB.
[IpocTbie MexaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas 3Heprusi. Kunertnueckas u noreHuuanbHast sHeprus. Ilpespaienue oqHoro Bujia
MEXaHUYECKOM SHEpIruu B Ipyroil. 3aKOH COXpaHEHUs SHEPTUU B MEXAHUKE.

JdemoHcTpauuu
[IpuMepsl IPOCTHIX MEXAHU3MOB

JlaGopaTopHble padoThI U ONBITHI

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

2. VccnenoBanue yCIoBUI paBHOBECHS pblyara.

3. U3mepenne KI1/] HakJIOHHON TIIOCKOCTH.

4. V3y4yeHue 3aKOHa COXPAHEHUS MEXAHUYECKON SHEPTUH.

8 KJIACC

Pa3nen 1. TenjioBole sIBJIEHHS

Mopenu TBEPIOTO, )KUIKOTO M Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpuctamnuyeckue u aMopgHbIe Tena.
OObsicHEeHHE CBOMCTB ra3oB, )KUJIKOCTEN U TBEPABIX T€J Ha OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKOM
teopur. CMaurBaHWE U KaMMIISIPHBIC sIBICHHS. TeIioBoe pacinpeHue 1 ckaTtue.

Temmnepatypa. CBsi3b TEMIIEpaTyphl CO CKOPOCTHIO TETNIOBOTO ABUKEHUS YACTHUII.

Buytpennss sneprust CriocoObl MU3BMEHEHHUs BHYTPEHHEH SHepTrUu: Terionepeaya u CoBeplieHne paboThl.
Buael renonepenaun: TENIONPOBOAHOCTD, KOHBEKIIMSA, U3JIYUEHHUE.

KonuuecTBo TemnoThl. Y aenpHas TEIIOEMKOCTD BELIECTBA. TermIo00MeH U TeIIOBOE PaBHOBECHE.
VYpaBHenwue TerioBoro 6ananca. [InaBnenue u oTBepeBaHNe KPUCTATNIMYECKUX BEIIECTB. Y IeIbHas
teruioTa masneHus. [Tapoobpazosanue u konnencamus. Mcnapenne (MC). Kunenue. Y aensHas TemnoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTyphl KUIIEHUs 0T aTMOC(hEpHOro AaBlieHus. BiaxkHOCTh BO3IyXxa.

DHeprus TOIUIMBA. Y e/IbHAS TEIUIOTa CTOPAHMSL.

[Tpunnumer paboTe! TeroBsix aeuratenei. KT/ remmoBoro aeuratesns. TermoBkie IBUTATEIN U 3alIUTa
okpyxaroriet cpensl (MC). 3akoH coxpaHeHUs U IPEeBpaIeHHs SHEPTUHU B TerIoBbIX nporeccax (MC).

JdemoncTpanuu

1. HabmioneHne OpOYHOBCKOTO JIBHIXKEHHS

. HaGmonenue nuddysun

. Habmoienue siBieHn CMauMBaHUs U KAaTWJUISIPHBIX SIBICHUN

. HabmoieHue TemiaoBoro pacimpeHus Tel

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

. Bugel rerionepenauu

O N O O b WODN

. OxnaxxaeHue npy coBepiieHu padboThl



9. HarpeBanue mipu coBepiiieHuU paboThl BHEIITHUMH CHIJIAMH
10. CpaBHeHHUE TEIUIOEMKOCTEH PAa3TMYHBIX BEIIECTB

11. HaGmroneHue KuneHust

12 .HaGmroieHue moCcTOSIHCTBA TEMIIEPATYPHI IPH IIIaBICHUH
13. Monenu TerIoBbIX ABUTATENCH

JlaboparopHbie padoThl M ONIBITHI

1. OmbITHI 10 OOHAPY)KEHUIO NEHCTBHS CHII MOJIEKYIISIPHOTO TIPUTSDKEHUS

2. OnBITHI IO BBIPALIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MITH caxapa

3. OnbITHI 10 HAOJIOJCHUIO TETNIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI

4. OmnpenencHue AaBJICHUS BO3yXa B OAIUIOHE IIIPHUIIA

5. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JaBJIEHMSI BO3/1yXa OT €ro 00bEMa U HarpeBaHusl WU
OXJIaXKICHUS

6. [IpoBepka rumoTe3bl TNHEHHOW 3aBUCUMOCTH JITHHBI CTOJIOUKA KUIKOCTH B TEPMOMETPUUYECKON TPyOKe
OT TEeMIEPaTypsl

7. HabnroieHne n3MeHeHusl BHYTPEHHEW SHEPruy Tejla B pe3ysbTare TeIionepeadr U padboThl BHEIIHUX
cui

8. UccrnenoBanue siBIEHUS TEIJI000OMEHA MTPU CMEIIMBAHUH XOJIOIHOM U TOpsSTUeit BOJIBI

9. Ompenenenue KOJIMYECTBA TEIIOTHI, MOTYYSCHHOTO BOIOM MPHU TEIIOOOMEHE ¢ HArPEThIM
METAIIMYECKUM LIUJIMHAPOM

10. OnpeneneHue yaeabHOM TEINIOEMKOCTH BELIECTBA

11. ViccnenoBanue mpoiiecca ucrapeHus

12. Onpenenenre OTHOCUTENHHON BIAYKHOCTH BO3TyXa

13. OnpeneneHue yaeabHOM TETUIOTH TUIABICHUS JIbAa

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

Onektpuzanus Ten. [[Ba pona anexrTpudeckux 3apsaoB. BzanMoseiicTBue 3apsokeHHbBIX Tell. 3akoH Kynona
(3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apSKEHHBIX TeJl OT BEJIMYMHBI 3apS10B U PACCTOSHUS MEX]y TEIaMH).

OnexTpuueckoe nose. HanpsxEHHOCTh 35eKTpruueckoro nois. [IpuHiun cynepno3uium 31eKTpUIecKux
noJiei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsaoB. DJIeMeHTapHbIN diekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHuku
U TURJIEKTPUKH. 3aKOH COXPAaHEHHS SJIEKTPUUECKOTO 3apsiia.

ONEKTPUUECKUN TOK. Y CIOBHS CYILIECTBOBAHUS 3JIEKTPUUECKOIr0 TOKa. VICTOUHNKH ITOCTOSHHOTO TOKA.
JlelicTBUS 2JEKTPUUECKOro TOKa (TEIIOBOE, XMMHUYECKOe, MarHUTHOE). DIEKTPUYECKHH TOK B KUAKOCTSIX
Y ra3ax.

Onexrpuueckas nemnb. Cuiia Toka. DieKTpudeckoe HanpsbkeHne. ConpoTUBIEHUE IPOBOJHUKA. Y IETBHOE
COIPOTHBIIEHUE BelecTBa. 3akoH Oma 11s yyacTka 1enu. [locnenosarenbHoe u napamienbHOE COETUHEHHE
IIPOBOJHUKOB.

PaboTa 1 MOITHOCTb 3JEKTpHUECKOro Toka. 3akoH J[xoyns— JleHma. DnekTpuueckue 1enu 1 norpeduTenu
3JIEKTpHUECKO SHepruu B ObITy. KopoTkoe 3ambikaHue.

IloctosiHHBIE MarHUTHI. B3anmozeiicTBie MOCTOSHHBIX MarHUTOB. MarHuTHOE Mosie. MarHuTHOE 1ose
3eMJIu ¥ €ro 3HaYeHHe JUIs )KU3HU Ha 3emiie. OnelT OpcTena. MarHuTHOE 1oJie 3JIEKTPUUECKOr0 TOKa.
[TprMeHeHue JIeKTPOMarHuToB B TEXHUKE. J[eficTBUE MAarHUTHOTO IOJIS HA IPOBOJIHUK C TOKOM.
DNEeKTpOABUTaTEIb IOCTOSHHOTO TOKa. Vcronb30BaHue 2JIeKTpoIBUraTesiel B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

Omnerter @apanes. AABnenue anexkTpoMaruuTHON HHAYKIUH. [IpaBmno Jlenmna. Snexrporeneparop. CriocoOs
MOJTyYEHUS JIEKTPUUECKON SHEPTHH. DIEKTPOCTAHIIUN Ha BOZOOHOBIISIEMBIX HICTOYHHKAX SHEPTHH.



JdemoHcTpanuu

1. DOnexktpuzauus Ten

JIBa poJia 3NEKTPUUECKHX 3apsi10B U 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 Mara3uH conpoTUBICHUN

=
(6]

. B3aumoneicTBre MOCTOSSHHBIX MATHUTOB
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. MO,I[GJ'II/IpOBaHI/Ie HCBO3MOXXHOCTH Pa3AaCJICHUA ITIOJIIOCOB MAarnuTa
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. MO,I[GJ'II/IpOBaHI/Ie MarHMTHBIX MOJEH IOCTOSHHBIX MAarHUTOB

=
oo

. OneIT OpcTena
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. MarautHoe 1ose Toka. DJIeKTPOMarHuT

20. [leiicTBME MarHUTHOTO IOJISl HA TPOBOJIHUK C TOKOM

21 DaexTpoABUTaTEeIh MOCTOSHHOTO TOKA

22. ViccnenoBaHue SIBICHHS DJICKTPOMArHUTHOM WHAYKITHA

23. OnbiTer Papanes

24. 3aBUCUMOCTD HAITPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHH €r0 BOZHUKHOBEHUS

25. DeKTporeHepaTop MOCTOSHHOTO TOKa

JlabopaTopHbie padoThl M ONBITHI

1. OnbIThl O HAOJIOIEHUIO SJIEKTPU3ALIMHU TeJl HHIYKIUEH U TPU COPUKOCHOBEHUH
I/ICCJ'ICI[OBaHI/Ie I[CI\/JICTBI/IFI QJICKTPHUYCCKOIO I1OJIAA Ha MPOBOAHUKHU U JUDJICKTPHUKU
CoOopka u mpoBepka padOoThI JIEKTPUUECKOM 1T MTOCTOSTHHOTO TOKa

W3mepeHue u peryaTupoBaHre CHUIIBI TOKa

a s w

W3mepenue u perynTupoBaHre HapsKEHUs

6. HccnemoBaHue 3aBUCUMOCTH CHUIIBI TOKA, UIIYILETO YePE3 PEIUCTOP, OT COMPOTUBIICHHSI pE3UCTOpa U
HaANPSDKEHUS Ha pe3UCTope

7. OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh JJIEKTPHUYECKOTO COTPOTHBIICHHUS TPOBOAHHUKA OT €TO JITHHBI,
TUTONIAIN TIOTIEPEYHOTO CEUSHUS U MaTepralia

8. Tlpomepka mpaBuIa CIOKEHHS HAMPSHKSHUI TTPH TTOCTIEI0BATEIHHOM COSIUHEHHUH JIBYX PE3UCTOPOB

9. Tlpomepka mpaBwIIa I CHIIBI TOKA TIPH MAPAJUICITEHOM COSTMHEHUN PE3UCTOPOB

10. OnpenencHue padbOTHI AMEKTPUICCKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop

11. OnpeneneHre MOIIHOCTH IEKTPUUECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIYILIETO Y€PE3 JIAMITOUKY, OT HAMPsDKEHUS Ha Hel

13. Onpenenenne KI1J] HarpeBarens

14. UccnenoBanre MarHUTHOT'O B3aUMOIEHCTBUS OCTOSHHBIX MATHUTOB

15. N3yyeHre MarHUTHOTO TIOJISl IOCTOSIHHBIX MarHUTOB MIPHU WX OObETUHEHHUH U Pa3IeTICHUH

16. UccnenoBanue IEHCTBUS SJIEKTPUIESCKOTO TOKA HA MATHUTHYIO CTPEIIKY



17. OnbITHL, 1EMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMMOICHCTBHSI KaTYIIKKA C TOKOM M MarHUTa OT
CHJIBI TOKA U HAIpaBJICHUS TOKA B KaTYILKe

18. M3y4enue nefiCTBHS MarHUTHOTO ITOJISl HA MTPOBOJHUK C TOKOM

19. KoncrpyupoBanue u u3y4eHue pabOThI AIIEKTPOABHTATEIS

20. Usmepenne KI1/] anekTpoaBurateibHOM yCTaHOBKH

21. OnBITHI IO UCCIICAOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOW MHIYKIIMU: UCCIICIOBAaHUE U3MEHEHHM

SHaAYCHUS U HaIIPpaBJICHUA HMHAYKIIMOHHOI'O TOKA.

9 KJIACC

Paznea 1. Mexannueckue sABJICHHUA

Mexanunueckoe nBrxenne. MarepuaibHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOT O
JIBUKEHUs. PaBHOMEpHOE npsiMoInHEHOe ABMKeHue. HepaBHOMeEpHOE IPSIMOJIMHEMHOE IBUKEHUE.
CpenHsisi ¥ MTHOBEHHAsl CKOPOCTb TeJa TP HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHoyckopeHHOE npsiMoInHeiHOe BkeHne. CBoOoHoe nagenue. OnbiTel [anues.

PaBHOMepHOE 1BUKEHUE 110 OKpykHOCTH. [lepros u yactora obpamienus. JInnelHas u yrioBasi CKOPOCTH.
LleHTpoCcTpeMUTENIBHOE YCKOPEHUE.

IIepBeiit 3akoH HproTona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [Ipuaiun cynepno3nnnu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Ciiia TPEHUs! CKOIBKESHUS, CHJIa TPEHHS TIOKOSI, IPYTUe BUIBI
TPEHUSL.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHUE CBOOOIHOTO MajieHusl. J|BUyKeHue MmiIaHeT
Bokpyr Connna (MC). [lepBast kocMudeckasi CKOpocTb. HeBecoMOCTh U meperpy3Ku.

PaBHOBecue marepuanbHOl TOUKU. AOCOMOTHO TBEPOE TENo. PaBHOBEcHe TBEPAOTO Tela C 3aKPETUIEHHOM
OCbI0 BpauieHus. MomeHT cuiibl. LIeHTp TsbkecTu.

Nmnynec Tena. U3menenne nmiyinsca. Mmynbce cuibl. 3aK0OH COXpaHEHUs UMITYJIbca. PeakTuBHOE
neuxenune (MC).

Mexanunueckast paboTa 1 MOIIHOCTb. PaboTa cuil TsDKECTH, yIpyrocTH, TpeHust CBs3b SHEPTUU U PabOTHI
[ToreHnnanpHast SHEpPrus TeNa, NOIHATOrO HaJl IOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas S3HEpIrysl CxKaTon
npyxusbl. Kunetnueckas sHeprus. TeopeMa 0 KHHETUUECKOM SHEPTUU. 3aKOH COXPAHEHUS MEXAaHUYECKOU
SHEpPTUHU.

JdemMoHcTpanuu

HaGnroneHne MexaHn4ecKoro IBMKEHUS Tela OTHOCUTENIBHO PAa3HbIX TeJ OTCUETa

CpaBHeHuE MyTeil U TPAEKTOPHM JIBUKEHHS OJHOTO U TOTO )K€ TeJIa OTHOCUTEIBHO Pa3HBIX TeJl OTCUYETA
H3MepeHne CKOpoCTH U YCKOPEHUS IPSMOIMHEWHOTO IBUKEHUS

HccnenoBanre mpU3HAKOB PaBHOYCKOPEHHOTO IBUKEHMUS

o wn e

HabmoneHue nBuKeHus Teaa o OKpy>KHOCTH
6. HaOnronenue MexaHn4ecKux SBJICHHM, MPOUCXOASIINX B cucteme oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENLHO KaOHHeTa (PU3UKU
7. 3aBUCHMOCTH YCKOPEHHUSI TeJIa OT MACCHI TeJla M ICUCTBYIOIICH Ha HETO CHJITBI
8. HalGumoneHue paBeHCTBa CHII TIPU B3aUMOCHCTBUH TeJ
9. M3meHeHue Beca Teja MPH YCKOPEHHOM JIBH)KEHUHT
10.ITepenava nmmnynbca Ipyu B3aUMOJEHCTBUM TET
11.IIpeoOpazoBanust SHEPTUU IPU B3aUMOJICHCTBUU TeT
12.CoxpaHenue uMnyibca Ipu HEYIIPYroM B3aMMOIEHCTBUU
13.CoxpaHeHue UMITyJibca IpU a0COTIOTHO YIPYTrOM B3auMOIEUCTBUN
14.HaGmonenne peakTUBHOTO JIBHKCHHS



15. CoxpaHeHre MEXaHNYECKOM SHEPTHH MPHU CBOOOTHOM TaJICHUN

16. CoxpaHeHnE MEXaHUYECKOW SHEPTUU NIPU IBUKEHUU TeJIa MO ASHCTBUEM NIPYKUHBI

JlaGopaTopHble padoThI U ONBITHI

1. KoncTtpyupoBanue TpakTa IJisi pa3roHa M JAIbHEHIIIEro paBHOMEPHOTO IBUKCHHUS MIAPHKA UITH
TEJICKKHU

2. Ompenenenue cpenHeil CKOPOCTH CKOJIBKEHHUS OpyCKa WM ABMKEHHS IapUKa M0 HAKIIOHHOM
TUIOCKOCTH

3. Omnpenenenue yCKOpeHHs Tela MPH PaBHOYCKOPEHHOM JIBH>KEHUU O HAKJIOHHOM MJI0CKOCTH

4. HUccnenoBaHue 3aBUCUMOCTU ITyTH OT BPEMEHH NPU PABHOYCKOPEHHOM JBHMKEHHUH 0€3 HauaJbHOM
CKOPOCTH

5. IIpoBepka runoTe3sl: €ciau Npu PaBHOYCKOPEHHOM ABM)KEHUU 0€3 HauaabHOW CKOPOCTH IYTH OTHOCATCS
KaK psiJi HEUYETHBIX YHCEII, TO COOTBETCTBYIOIIKE TPOMEKYTKH BPEMEHHU OJJMHAKOBBI

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

7. Omnpenenenne k03P PUITMCHTA TPSHUS CKOJIbKEHUS

8. Ompenenenue KECTKOCTH MPYKUHBI

9. Ompenenenne paboOTHI CUIIBI TPEHHSI IPH PABHOMEPHOM JIBIDKEHHH TeJla 10 TOPU3OHTAIBHOM
MIOBEPXHOCTH

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

11.M3yueHue 3aKkoHa COXpaHEHUS SHEPTUN

Paszgen 2. Mexanndeckue K0JI€0aHUA U BOJTHBI

KonebartenbHoe apmxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUIl: Mepuo/i, 4acTOTa, aMILIUTY/Ia.
MaremaTtnueckuii U Ipy>KMHHBIN MasTHUKH. [IpeBpaliienue sHepruu mpu KkojaedaTreaIbHOM ABMKCHUU.
3aryxatomue konebanus. BeiHy)nennbie kosedanus. Pesonanc. Mexanuueckue BosHbl. CBOMCTBA
MEXaHU4EeCKHUX BOJIH. [Ipo H0JIbHBIE U MONEpEeYHbIEe BOJIHBI. J[JIMHA BOJIHBI M CKOPOCTh €€ PaclpOCTpaHEHHUS.
MexaHnnyeckue BOJHBI B TBEPIOM Telie, ceiicMuueckue BosHbl (MC).

3Byk. ['poMKoCTh 3ByKa 1 BbicoTa ToHA. OTpaskeHue 3ByKka. IH(ppa3ByK U yIbTpa3BYyK.

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 MPOOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJAEIIH)

5. HabmroieHue 3aBUCMMOCTH BBICOTHI 3BYKa OT 4aCTOThI

6. AKycTHUeCKU pe30HaHC

JlabGopaTopHbie padoThI U ONBITHI

1. Onpenenenue 4acToThI U IepHoJia KoJIeOaHUH MaTeMaTHYECKOr0 MassTHUKA

2. OnpeneneHre yacToThl M epro/ia KojaeOaHUi MPy>KHHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCMMOCTH NEpUOJia KojeOaHH MOABEIIEHHOT0 K HUTH I'py3a OT JUIMHBI HUTH

4. NccnenoBaHue 3aBUCMMOCTH MI€pH0/1a KoJeOaHUH MPYKHHHOTO MasTHUKA OT MacChl Ipy3a

5. IlpoBepka HE3aBUCUMOCTH TepHoJia KoleOaHu Tpy3a, MOABEUIEHHOT0 K HUTH, OT MacChl Tpy3a

6. OTBITH, IEMOHCTPUPYIOIINAE 3aBUCHMOCTb ITEPHO/Ia KoJIeOaHUI MPYKHHHOTO MasiTHAKA OT MacChl Tpy3a
Y KECTKOCTH IIPYKUHBI

7. U3mepenune ycKkopeHus CBOOOTHOTO MaIeHUS

Pa3znen 3. BHeRTPOMaFHHTHOC MOJI€ U 3JICKTPOMATHUTHBIC BOJHbI



DJIEKTPOMArHuTHOE MoJie. DIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHEIX BOJIH [lIkana
SJICKTPOMArHMTHBIX BOJIH. Wcnonp3oBanue 9JICKTPOMArHuTHBIX BOJIH JJIA COTOBOH CBS3HU.

DJIeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

JdeMoHcTpauuu
1. CpoiicTBa 31E€KTPOMAarHUTHBIX BOJH

2. BoHOBBIE CBOMCTBA CBETa
JlabGopaTopHble padoThI U ONBITHI

1. 3y4enue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOMIILHOTO TeedoHa

Pa3gen 4. CBeToBbIC ABJCHUSA

JlyueBas monens cBera. Mctounuku ceeta. [Ipsmonuneiinoe pacnpoctpanenue ceera. 3arMenus ConHua u
JIynsl. Otpaxkenue cBeta. [Inockoe 3epkaiio. 3aKOH OTpaXKEHUs CBETA.

ITpenomnenue cera. 3akoH mpenoMieHus csera. IlonHoe BHyTpeHHee oTpaxkeHue 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. binzopykocTs U JalbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HeloToHa. CliojkeHue crieKTpaibHbIX 1[BETOB. J{ucnepcus
CBeTa.

JdeMoHcTpamun

IIpssMonMHENHOE pacCIPOCTPaHEHUE CBETA.

OtpakeHue cBera.

[Tony4yenue n3o0paxkeHU B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
ITpenomiieHue cBera.

OnTuyeckuii CBETOBO/L.

Xon yueil B coOuparorieit JInH3e.

Xoq s1ydel B pacCEeUBArOIIEH JINH3E.

O No gk~ wdhE

[Tony4yenne n300pakeHUH C MOMOIIBIO JIMH3.

9. IlpunHnumn aericTBus GoToanmnapaTa, MUKPOCKOIIA U TEIECKOIa.
10.Mopens rinasa.

11. PaznosxeHue 6enoro cBeTa B CIEKTP.

12.TlonyueHue 6e0ro CBeTa NPy CII0KEHUH CBETA PAa3HbIX IIBETOB.

JlabopaTopHbie padoThI U ONBITHI

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

2. MzydeHune XxapaKTepuCTUK U300paKEHUs IPEIMETa B TNIOCKOM 3epKalle.

3. UccnenoBanue 3aBUCIMOCTH YTJIa IPEJIOMIIEHUS CBETOBOTO JIyda OT yTJia MaJeHHs Ha TPAHUIIE «BO3IYX
—CTEKIIO».

4. TTony4eHue n300paxeHHid C TOMOIIBIO COOMPAIOIIEH TUH3BI

5. Onpenenenne GOKYCHOTO PACCTOSIHUS U OIITUYECKON CHJIBI CO OMPAIOIIEH TUH3HI.

6. ONBITHI 11O Pa3JIOKEHUIO OEIIOTO CBETA B CIICKTP.

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

Paznen 5. KBaHTOBBIE siBJIEHUA
OmnsiTel Pesepdopaa u miianerapHas mozenb atoma. Mozens atoma bopa. Mcnyckanue u norsomieHue
cBeta arToMoM. KBaHTbI. JInHENHYaTbIe CIEKTPHI.

PannoaktuBHOCTH. Anb(a, 6eTa u rammansinyderusi. CTpoeHre aToMHOTO siapa. HykinoHHast Moaens



aTOMHOTO sapa. M3oromsl.
PanuoaktuBHbIe ipeBpanieHus. [lepuoa nomypacmnaaa aTOMHBIX sIAEP.
SAnepHble peakuu. 3aKOHbI COXPAaHEHHUS 3aPsiI0BOIO U MAaCCOBOTO YUCEN. DHEPTUs CBSI3U aTOMHBIX SIJEP.
Css13b Macchl ¥ 3Hepruu. Peakuuu cunresa u aenenus saep. Mcrounuku suepruu Comnuua u 38€371 (MC).
Anepnas sHepreruka. J[elcTBUS paOaKTUBHBIX 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 nu3nydeHus NpupOAHbIX MUHEPAJIOB U MPOJIYK TOB.

JlaGopaTopHble padoThI U ONBITHI

1. HaGuroieHre CITOMIHBIX ¥ TIMHEWYAThIX CIIEKTPOB U3TY4YCHUSI.

2. ccrienoBanue TPEKOB: H3MEPEHUE YHEPTHH YaCTHIIBI 110 TOP MO3HOMY yTH (110 hoTorpadusim).
3. U3mepenne paanoakTuBHOTO (hOHA.

IToBTOpHTEIBLHO-0000IAKO NI MOYJIb

[ToBTOPUTEIEHO-0000IIAOIINI MOTYJTb IPETHA3HAYCH JIJISI CHCTEMAaTU3alUK U 0000IICHHSI TPEAMETHOTO
COJIepKAaHUsS U ONBITA JIEATEIFHOCTH, TPUOOPETEHHOTO IPU U3YYSHHUHU BCETO Kypca GU3UKHU, a TAaKKe IS
noAroToBKM K OCHOBHOMY rOCYJapCTBEHHOMY 9K3aMeHY 1O (u3HKe A1 00ydyaronuxcs, BbIOpaBIIUX 3TOT
y4eOHBIN ITpeIMeET.

[Ipu u3yyeHun TaHHOTO MOAYJIS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI ACSITEIbHOCTH, HA OCHOBE
KOTOPBIX 00ECTIEYMBACTCS JOCTHKECHHE IPEAMETHBIX U METANPEIMETHBIX TUNIAHUPYEMBIX Pe3yJIbTaTOB
o0yueHus, GOPMHUPYETCS €CTECTBEHHO-HAayYHasi TPaMOTHOCTb: OCBOCHHE HAY4YHBIX METO/I0B HCCIIEI0BAHNUS
SIBJICHUH IPUPOABI U TEXHUKH, OBJIAJICHHE YMEHUSAMH OOBSCHATH (PU3NUECKHE SBICHUS, IPUMEHSS
IIOJIy4YEHHBIE 3HAHUS, PEIIATh 3a/1a4, B TOM YHCJIE KAUECTBEHHBIEC U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBHO AEATENIBHOCTHBIN XapaKTep JaHHOTO pa3/ieia pealu3yeTcs 3a CUET TOro, YTO yJaluecs
BBITOJIHAIOT 33JaHNsI, B KOTOPBIX UM MpeJlaracTcs:

— Ha OCHOBE TMOJIYYEHHBIX 3HAaHUH PaCIO3HABaTh U HAYYHO OOBSCHATHh (PU3NUECKHE SIBJICHUS B
OKpY’Karolllel MpUpoJie ¥ NOBCEAHEBHOM KU3HU;

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

TUIOTE3 U NOJYUCHUA TCOPCTUUCCKHUX BBIBOOOB;

— OOBICHITH HAaY4YHBIC OCHOBBI HanoOoee BaXKHBIX ,ZIOCTPI)K@HI/IITI COBPEMEHHBIX TGXHOJ’IOFI/II\/’I,
HAIpuMEp, MPAKTUICCKOr0 UCITOJIBb30BaHUA PA3JIMYHBIX HCTOYHHUKOB DQHEPIr Ha OCHOBE 3aKOHA Ipe-

BpalICHUA U COXpPaHCHHA BCEX U3BCCTHBIX BUIOB SGHCPTHUHU.

Kaxxnas 3 Tem qaHHOTO pa3jelna BKI0YAeT SKCIIEPUMEHTAILHOE HCCTIeI0BaHNE 0000IIAr0IIero
xapakrtepa. Pa3zaen 3aBepiiaercs IpoBeeHHEM JUAarHOCTHUECKON 1 OLIEHOYHOU paboThl 32 KypC OCHOBHOM
ITKOJTHI.



IINTAHUPYEMBIE OGPA30OBATEJIBHBIE PE3YJIbTATDBI

N3zyuenne yuebHoro npenmera «Pusnka» Ha ypoBHE OCHOBHOT'O O0IIET0 00pa30BaHUs JOIKHO
o0ecreynBaTh JOCTHKEHHE CIEIYIOUINX JINYHOCTHBIX, METAIPEAMETHBIX U IIPEAMETHBIX 00pa30BaTeIbHbIX
pEe3yJbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— TMpOSBIIEHUE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHIICKOM (pr3MuecKoi HayKu;
— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe ocnumanue:

— TI'OTOBHOCTb K aKTHBHOMY YY4CTHIO B 06CY)K,I[€HI/II/I O6H.[CCTBCHHO-3H&‘IHMBIX U OTHYCCKUX HpO6JICM,
CBs3AaHHBIX C ITPAKTUYCCKUM ITPUMCHCHUEM ,I[OCTI/I)KGHI/II\/'I (bHSI/IKI/I,

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

— BOCIIPpUATHUC 3CTCTUYCCKHX Ka4CCTB (1)H3quCKOﬁ HAayKH: eé rapMOHHUYHOI'O ITIOCTPOCHUA, CTPOI'OCTH,
TOYHOCTH, JaKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME LIEHHOCTH (PU3MUECKON HayKH KaK MOLIHOTO HHCTPYMEHTA [T03HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUH, BaKHEHUILEH COCTABIISIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JII0003HATEILHOCTH, HHTEpPECA K UCCIIEI0BATEIbCKOM JIEATEIbHOCTH.
Dopmuposanue Kyabmypol 300p06b5 U IMOUUOHATLHO20 O1A20NONYYUA:

— OCO3HaHHe LIEHHOCTH 0e30MacHOro 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
Ba)KHOCTH MPABHII O€30MAaCHOTO MOBECHHUS Ha TPAHCIIOPTE, Ha IOPOTaX, C ANEKTPUUECKUM U TEIIJIOBBIM
000py/IOBaHUEM B IOMAIIHUX YCIOBHSIX;

— copMIpOBaHHOCTH HaBbIKa pedIeKcuu, MPU3HAHKWE CBOETO TpaBa Ha OMIMOKY U TaKOTo XKe Ipasa y
APYTOTO YeNIOBEKa.

Tpyooeoe eéocnumanue:

— AaKTHBHOE y4aCTH€ B PEIICHUH MPAKTHUECKHX 3ajau (B paMKax CEMbH, IIKOJIbI, TOpOJia, Kpast)

TEXHOJIOTUYECKON M COLMAJIbHOM HANPaBIEHHOCTH, TPEOYIOIKX B TOM UUCIE U PU3NYECKUX 3HAHUM;
— HHTEepec K MPaKTUYECKOMY H3ydeHHUI0 Mpodeccuil, CBA3aHHBIX C (U3UKOM.
IKonozuueckoe ocnumanue:

— OpUCHTAllUA Ha IPUMCHCHUC (1)I/I3I/IquKI/IX 3HAHUH JJIs1 pelicHud 3a1a4 B obactu Oprxcalomeﬁ
CpCAbl, IIIaHUPOBAHUA ITOCTYIIKOB U OIICHKU UX BO3MOJKHBIX MMOCJEACTBUI JJIs oxpymaromeﬁ CpCabl;

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

— MOTPeOHOCTh BO B3aMMOJIEHCTBUU IIPU BHITIOJHEHUH UCCIIEI0BAaHUM U MPOEKTOB (hH3HUECKOM

HAIpaBJICHHOCTHU, OTKPBITOCTH OIBITY U 3HAHHUAM APYTHUX;

— IIOBBIIICHUEC YPOBHA CBOEH KOMIICTCHTHOCTH 4epe3 MPaKTHUCCKYIO ACATCIIBHOCTD,



— 1oTpeOHOCTh B (JOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHUCIie (OPMYTUPOBATH UJICH, TOHATHUS,
TUIIOTE3bl 0 (PU3MYECKUX OOBEKTaX W SBJICHHSIX,

— OCO3HaHWE Ne(HUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;
— IJIAaHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHNUH HOBBIX (DM3MYECKHUX 3HAHUI;

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

— OILIEHKA CBOUX JCHCTBUI C yUETOM BIMSHUS Ha OKPYKAIOUIYIO CPEY, BO3MOKHBIX TTI00AIBHBIX
OCJIEJICTBUH.

METANPEIMETHBIE PE3YJIbTATbBI

y}II/IBepcaJILHbIe N03HABaTeJbHbIE JeiicTBUS

ba3zoevie nocuueckue oeiicmeus
— BBIABJIATH U XapaKTE€PU30BaTh CYILIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBJICHUM);
— yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMHU, OCHOBAHUS JIJIs1 0000IEHNS U CPaBHEHUS;

— BBIABJIATb 3dKOHOMCPHOCTHU U ITPOTHUBOPCHYHA B paCCMATPUBACMBIX Q)aKTaX, JaHHBIX U Ha6J'IIO,I[€HI/IHX,
OTHOCAIIHNXCA K (1)143qu0ng SIBJICHHUAM,

— BbIABJIATH NPUIUHHO-CIICACTBCHHBIC CBA3U IIPU U3YYCHHUU (i)I/ISI/ILIeCKI/IX SIBJICHUM U IIponIecCCoOB;
ACJIaTh BbIBOJAbI C UCITIOJIb30BAHHUEM JCAYKTUBHBIX U NHAYKTHBHBIX YMOBaKHIO‘ICHI/Iﬁ, BBIABHUTI'AaTh
THIIOTE3bI O B3AaUMOCBA3AX (1)I/ISI/I‘ICCKI/IX BCIINYHH,

— CaMOCTOSITETILHO BEIOMPATh CIIOCO0 pereHnst yueOHoH (pru3nuecKkoi 3a1auu (CpaBHEHNUE HECKOIBKHX
BapHaHTOB PELICHHS, BEIOOP HanOO0Iee MOIXOAALIETO C YIETOM CAMOCTOATENBHO BBIICICHHBIX
KpUTEPUEB).

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

— HOPOBOAUTH IO CAMOCTOATCIIBHO COCTABJIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)I/I3I/I‘ICCKI/II71
9KCIICPUMCHT, HeOO0IbII0e HUCCICIOBAHUC (1)I/I3I/I‘-ICCKOI"O SABJICHUA,

— OLCHHBATH HAa MIPUMCHUMOCTb U JOCTOBECPHOCTDH I/IH(i)OpMaHI/IIO, MMOJIYYCHHYIO B XOAC€ UCCICAOBAHUA
HJIN OKCIICPUMCHTA,

— CaMoCTOATENHHO (GOPMYIUPOBATH O0OOIIEHUS U BHIBOBI 1O Pe3yJIbTaTaM MPOBEAEHHOTO
HaOII0/IEHUS, OTIBITA, UCCIICOBAHNUS;

— HPOTHO3UPOBATH BO3MOKHOC JanbHenIee Pa3sBUTHC (I)I/IBI/I‘-ICCKI/IX IponeccoB, a TaKKEC BbIABUTATb
MPCAIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

Paooma c unghopmayuei:

— MPUMEHSATH Pa3IUYHbIE METO/bl, HHCTPYMEHTHI U 3alIPOCHI MPU NOUCKe U 0TOOpe MHPOpMAIIUHU HIIN
JAHHBIX C YUETOM IpeaoKeHHON yueOHO! (hru3nueckoi 3a1auu;

— aHaJIM3UpPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MHPOPMALIHIO PA3TUYHBIX BUJIOB U (OPM
IIPEACTABIICHUS;

— CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (hOpMY IpeCcTaBIeHNUs HHPOPMALIUU U WILTIOCTPUPOBATD
pelaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, TMarpaMMaMu, HHOW IrpaduKoi U X KOMOMHALIUSMH.



YHuBepcajibHble KOMMYHUKATUBHbIE 1eHCTBUA

Obwenue:

— B XoJie 00CyXIeHHs y4eOHOT0 MaTepuala, pe3yJbTaToB Ja0OPaTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOTIPOCHI IO CYIIECTBY OOCYKIa€MON TEMBI M BBICKA3bIBaTh UICH, HAIICIICHHBIC HA PEIICHHUE 3a/1a4 U
noJiyiep kaHue 01aroxenaTeIbHOCTH OOLICHHUS;

— CONOCTaBJIATh CBOU CYXKJEHUS C CYKJIECHUSMU APYTUX YUYACTHUKOB JUAIOra, 0OHAPYKUBATh
pa3IM4ME U CXOJCTBO NO3ULIUI;

— BBIPAXKATb CBOXO TOYKY 3PpCHUA B YCTHBIX U ITMCbMCHHBIX TCKCTAX;

— HY6J'II/ILIHO MMPEACTABIIATH PE3YJIbTAaThbl BBIIIOJHECHHOI'O (1)I/I3I/ILICCKOFO OIIBITa (BKCHepI/IMeHTa,
HCCIICIOBaHUA, HpOGKTa).

Coemecmnasn oeamenvHochb (COMPYOHUUECMB0):

— IOHUMATh U UCIOJIB30BaTh MPEUMYILIECTBA KOMaHAHON M MHIMBUYaIbHOU PabOTHI PU PELICHUU
KOHKpETHOU (hH3HUecKoil mpoOIeMbl;

— IIPUHUMATb LCIIU COBMECTHOM JACATCIIbHOCTHU, OPIraHU30BbIBATH JEUCTBUS MO €€ JOCTUXKECHUIO:

pactpenenaTh Pou, 00CyKIaTh MPOIECCH U PE3YIbTaThl COBMECTHOM pabOThI; 0000IIaTh MHEHUS
HECKOIBKHX JIO/ICH;

— BBIIIOJHATH CBOIO 4aCThb pa6OTI)I, A0CTUTrasA KAYCCTBCHHOI'O pE3yJibTaTa 110 CBOCMY HAIIPABJICHUIO U
KOOpAUHHPYS CBOU HeﬁCTBHH C ApYruMH YJICHAMU KOMaHIbI;

— OLCHUBATbh Ka4C€CTBO CBOCTO BKJIaJaa B 06HIPII>’I IIPOAYKT IIO KPUTCPUAM, CaMOCTOATCIIBHO

chOpMyIMPOBAHHBIM YIYaCTHHKAMH B3aUMOJICHCTBUSI.

YHuBepcajbHbIe PeryjisaTUBHbIE 1eHCTBUSA

Camoopzauummm:

— BBISBJIATH MIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOMINX JIJIS pelieHus (PU3nyecKux
3HAHUM;

— OpPHUEHTUPOBATHCA B Pa3IMUHBIX NOJIX0JaX MPUHSITHS peIIeHUH (MHANBUIYaJIbHOE, IPUHSITHE
pEILIeHNUs B IpyMIe, IPUHATHE PELLICHUI TPYIIIOi);

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

y4ETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeaaracMble
BAPUAHTHI PEILICHUN;

— JenaTh BIOOP B OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmpons (peghnexcus):
— JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYAIlUH U MIpejiarath miaH e€ N3MEHECHHUS,

— OOBSCHATH NPUYUHBI TOCTHKEHUS (HETOCTHXKEHHS ) Pe3yJIbTaTOB ACSITEIbHOCTH, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY;

— BHOCHUTBH KOPPCKTUBBI B ICATCIIBHOCTD (B TOM YHCJIC B XO BBITIOJTHECHUA (1)PI31/I‘—I€CKOFO HUcciaca0BaHus
niIn HpOCKTa) Ha OCHOBC HOBBIX 06CTO$ITCJ'H:CTB, U3MCHHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIIINX pr,[[HOCTGfI;

— OICHUBATb COOTBCTCTBUEC PE3YJIbTaTa LICIIN U YCIIOBUAM.

3M0uu0HaJleblﬁ UHmMEeNIeKm:



— CTaBUTh ceOsl Ha MECTO JPYroro 4eJoBeKa B XOJ€ CIopa WM JUC KyCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Ilpunamue ceoa u opyzux:

— MpU3HAaBaTh CBOE MMPaBO HA OIMIMOKY MPH pelieHUH (PU3NUECKUX 3a]a4 UM B YTBEPXKJICHUSAX Ha
Hay4HbIEC TEMBI M TAKOE K€ MPaBO JAPYroro.

INPEJIMETHBIE PE3YJIbTATbBI

7 KJIACC

[IpenMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPAXXaTh CHOPMUPOBAHHOCTH Y O0YyUaIOIIUXCS
YMEHHUIA:

— HCIIOJIB30BATh MOHSTHS: (PU3HMUECKUE U XUMUYECKHE SBIICHUS; HAOIIOACHHUE, SKCTICPUMEHT, MOJICITb,
TUIO0TE3a; eAUHUIIBI (U3NYECKUX BETMYHMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BEIlIECTBA
(TBEpI0OE, )KUIIKOE, ra3000pa3HOe); MEXaHUUECKOE JIBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJIMHEIHOE), TPACKTOPUS, pAaBHOACUCTBYIOIIAs cull, fedopManus (yrpyras, naacTu4eckas),
HEBECOMOCTH, COOOIIAIOINECS COCY/IBI;

— pasznuyath ABIeHUs (TUQQy3us; TEIIIOBOE IBUKECHNAE YaCTHII BEIIECTBA; PABHOMEPHOE TBUKCHUE;
HEPAaBHOMEPHOE IBUKCHUE; HHEPLINS; B3aUMOJCHCTBHE TEJ; PABHOBECUE TBEPABIX TEJI C 3aKPETUIEHHON
OCBIO BpalllCHUS; Ilepeiaya JaBlIeHus TBEPABIMU TEIaMU, )KUAKOCTIMH U T'a3aMu; aTMOC(epHOe
JlaBJIEHHE; [UIaBaHUE TEJ; IPEBPAIIECHUS MEXaHUUECKOW YHEPIUN) 110 OIUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

— pacrno3HaBaTh NPOSIBICHUE NU3YUYEHHBIX (PU3NUECKUX SIBJICHUH B OKPYKAIOIEM MHUPE, B TOM YHCIIE
¢du3nveckre SBICHUS B IPUPO/IE: IPUMEPHI IBUKECHHUS C PA3IMYHBIMHA CKOPOCTSIMH B KUBOW M HEKHUBOI
MIPUPO/IE; NEHCTBUE CUIIBI TPEHHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOTO AaBJI€HUS Ha )KUBOU
OpraHM3M; IJIaBaHUE PbIO; phIYary B TeJE YEJIOBEKa; MPU 3TOM MEPEBOAUTDH MPAKTHUECKYIO 33/1a4y B

y4eOHYI0, BBIJIEISTH CYIIIECTBEHHBIE CBOMCTBA/MIPU3HAKH (PU3UUYECKHX SBJICHUM;

— OIKCHIBATh U3YUYEHHBIE CBOMCTBA TE U (PU3UUECKUE SIBJICHUS, UCTIONIb3YS (PU3NUECKHUE BEITMUUHBI
(Macca, 00bEM, TIIOTHOCTH BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa
TSDKECTHU, BEC TeJla, CHJIa TPEHUS, TaBJIeHHe (TBEPIOTO Tella, KUAKOCTH, ra3a), BHITAIKMBAIOIIAS CHIIA,
MeXaHW4ecKas paboTa, MOIIHOCTD, IJIEYO CHUJITbI, MOMEHT CHJIBI, KOO (PHUITUEHT MOJIE3HOTO IEHCTBUS
MEXaHU3MOB, KHHETUYECKas ¥ MOTEHIMAIbHAs YHEPT S ); IPU OMMCAHUU MPABUIBHO TPAKTOBAThH (HU3H-
YEeCKUI CMBICI UCTIOJIb3YEMBIX BETHUMH, X 0003HAYCHUS U €AMHULIBI (PU3NIECKUX BETUYHH, HAXOAUTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUHUHY C JPYTUMU BETUYMHAMU, CTPOUTH rpauKu
M3YYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

— XapaKTepu30BaTh CBOMCTBA Te, (PU3NUECKHE SABJIEHUS U MPOILIECCHI, UCIIOJIb3Ys MTPABHIIA CI0KEHUS
cuJ1 (BJIOJIb OZTHOM MpsIMOH), 3aKkoH ['yka, 3akoH [lackains, 3akoH Apxumesa, paBUI0 PaBHOBECHS
pblyara (6510Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUsI MEXaHUYECKOM SHEPTUH; IPU 3TOM
JlaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alIUCHIBATH €T0 MATEMAaTHUYECKOE BBIPAKECHUE;

— O0OBACHATH (PU3NUECKUE SABJICHUS, MPOILIECCH U CBOMCTBA TeJl, B TOM YHCIE U B KOHTEKCTE
CUTYyalMi NPAKTUKOOPUEHTHPOBAHHOIO XapaKTEPA: BBISBISTh NPUUYHHHO-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‘{éTHLIC 3aga4u B 1—2 ,ZLCI>'ICTBI/IH, HCIIOJIb3YA 3aKOHBI U (I)OpMy.]'IBI, CBA3bIBAIOIIHEC

(I)I/I3I/I‘IGCKI/IG BCJIMYHHBI: Ha OCHOBC aHaJIn3a yCJIOBHA 3aJa4d 3allMChIBATh KPATKOC YCJIOBUC, IO~



CTaBJIATH (PU3NUECKHE BETUYUHBI B OPMYJIbI U IPOBOAUTH PAcU€Thl, HAXOAUTH CIIPABOYHBIC JaHHbIE,
HeoOXO0IMMBIE JJIs peLICHHS 3a/1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYEHHON (PU3NYEeCKON BEIHUNHBI,

— pacrno3HaBaTh Npo0JIeMbl, KOTOPbIE MOYKHO PEIIUTH MPH MOMOLTN (PU3NIECKUX METOJIOB; B ONIMCAHUU
HCCIIEIOBaHMSI BBIJENIATDH [IPOBEPSAEMOE IIPEAIIONIOKEHNE (TUIIOTESY), pa3indaTh U HHTEPIIPETUPOBATD
MOJTyYCHHBIH Pe3yibTaT, HAXOAUTh OUIMOKU B XOJI€ OIBITA, AETAaTh BHIBOBI 10 €T0 PEe3y/IbTaTaM;

— TPOBOJUTH OMBITHI MO HAOIIOICHUIO (PU3MUECKUX SBICHUHN MM (PU3MUECKUX CBOWCTB TEN:
dbopMynupoBaTh IpoOBEpseMbIe MPEAIIOI0KEHUS, COOMPATh YCTAHOBKY U3 IPEIOKEHHOTO 000py10Ba-
HUS, 3aMIUCBIBATH X0/l OMBITAa U ()OPMYJIUPOBATH BHIBOJIBI;

— BBITIOJTHATH NPSIMBIE H3MEPEHUS PACCTOSHUS, BPEMEHHU, MAacChl Tella, 00bEMa, CHIIBI i TEMITEPATYPhI
C MCIIOJIb30BAaHUEM aHAJIOTOBBIX U U(POBBIX MPUOOPOB; 3aMKUCHIBAThH MOKAa3aHUS MPUOOPOB € yUETOM
3aJTaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

— MPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJHON (DPU3UUYECKOM BEIMYUHBI OT APYTOH C
HCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JABUXKYILIETOCS TeJla OT BPEMEHHU
JBUKCHHSI TEJIa; CHIIBI TPSHHSI CKOJIBKECHUS OT Beca Telia, KadecTBa 00padOTKH MOBEPXHOCTEH TN U
HE3aBHCUMOCTH CHUJIBI TPEHUS OT IUIOMIAAN COPUKOCHOBEHUS TEIl; CHIIBI YIPYTOCTH OT YATUHEHUS
MIPYKUHBI; BHITAIKUBAIOIIECH CUIIBI OT 00BbEMA MOTPYKEHHOM YaCTH TeJa U OT IJIOTHOCTH KUAKOCTH, €€
HE3aBHCUMOCTH OT TUIOTHOCTH Tella, OT TIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJIO0; YCIOBUH TIaBaHUS
TeJ, YCIIOBUHM paBHOBECHS pblyara v OJIOKOB); y4aCTBOBATh B INIAHUPOBAHUU y4EOHOTO UCCIICOBAHMUS,
coOupaTh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIEAYS NPEI0KEHHOMY IIaHy, GPUKCUPOBATh
PE3yNbTaThI MOJIYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BHJIC IPEJIOKECHHBIX TAOJIUIl U
rpaduKoB, JeNaTh BBIBOBI [0 PE3yNIbTaTaM HCCIEIOBAHNUS;

— HPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIMUUH (IUIOTHOCTH BELIECTBA KUIKOCTH U
TBEPJIOTO TEJIA; CUJIa TPEHUS CKOJIBKEHUS; JaBICHUE BO3AyXa; BBITAIKUBAOIIAS CHJIA, IEUCTBYIOIIAsI HA
MOTPYXEHHOE B XKUJIKOCTh TEJI0; KOAPPHUIIMEHT MOJIE3HOT0 AEUCTBUS MIPOCTHIX MEXAHNU3MOB), CIIEys
MPEIJIOKEHHOW MHCTPYKLMU: TIPU BBIIOJTHEHUH U3MEPEHUIN COOMPATh AKCIIEPUMEHTAIbHYIO0 YCTAHOBKY

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

— YKa3bIBaTh MPUHIIUIIBI IEUCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIIUECS COCY/IbI, OapOMETp, phlyar, MOABUKHBIA U HETIOABIKHBIN OJIOK, Ha-

KJIOHHAas IMJIOCKOCTb,

— XapaKTepu30BaTh MPUHIUIBI AEHCTBHS U3YUEHHBIX MPHUOOPOB U TEXHUUECKUX YCTPOHCTB € OMOPOii
Ha UX ONMMCaHUA (B TOM YHCIIe: TOJUINITHUKY, YCTPONCTBO BOAOIPOBOA, IMAPABIMUECKUN ITpece,
MaHOMETp, BBICOTOMED, MOPLUIHEBOM HACOC, ApEOMETP), UCTIONb3Ys 3HAHUSI O CBOMCTBAX (PU3NYECKUX

SIBJIGHUN M HEOOXO0AUMbIe (PU3nYecKe 3aKOHbI U 3aKOHOMEPHOCTH;

— MPUBOAUTH MPUMEPHI / HAXOAUTH UH(DOPMAIIHIO O TIPUMEPaX MPAKTUIECKOTO UCTIONB30BaAHUS
(bu3MYECKUX 3HAHUH B MMOBCETHEBHOM XU3HU 7151 oOecrieueHus: 6e30MacHOCTH MPH OOpaIeHUH C
npubOpaMu U TEXHUYECKHUMH YCTPONCTBAMU, COXpaHEHHsI 30POBbs U COOTIOACHHSI HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIIEH cpefie;

— OCYHIECCTBJIATH OT60p HUCTOYHHKOB I/IH(bOpMaI_[I/II/I B CETH I/IHTepHeT B COOTBETCTBHH C 3a1aHHBIM
IMOMCKOBBIM 3aITPpOCOM, Ha OCHOBEC UMCIOIINUXCA 3HAHWUHN U HYTeM CpaBHCHHSA pa3JIMYHBIX KCTOYHUKOB

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

— UCIIOJIb30BaTh MPH BIMOJIHEHUH Y4eOHBIX 3a/1laHII HAyYHO-TIONYJISIPHYIO JIUTEPATYPy HU3NIECKOTO



COJIepKaHus, CIIPAaBOYHbIE MaTE€pPHAJIbl, pECYpChl c€TH MIHTEpHET; BiIafieTh NpUEMaMH KOH-
CIIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMAIIUHN U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

— co31aBaTh COOCTBEHHbIE KPaTKHE MMCHhbMEHHBIC U YCTHBIE COOOIICHNS Ha OCHOBE 2—3 MCTOYHHKOB
uHpopManuu GU3NIECKOTO COJIEPKAHUS, B TOM YUCIIE TYOJUYHO JIEJIaTh KPaTKUE COOOIIECHUS O
pe3ylibTaTax MPOEKTOB WM YI€OHBIX UCCIICAOBAHUI; TPH 3TOM IPAMOTHO MUCIIOJIB30BATh U3YUCHHBIH
MOHATUIHBIN anmnapat Kypca (U3MKH, CONPOBOXKIATh BHICTYIUIEHUE NTPE3CHTALIUCH;

— TMIPU BBIIIOJIHEHUHU YYEOHBIX MMPOCKTOB U MCCIEAOBAHUN PACIIPEACTSATh O0S3aHHOCTH B TPYIINE B
COOTBETCTBHUU C ITIOCTABJIICHHBIMU 3aJ1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIAHA JACHUCTBHH, aIcKBaTHO
OIICHUBATh COOCTBEHHBIN BKJIA]l B ACITEILHOCTD TPYIIIbBI; BEICTPAaUBATh KOMMYHUKATHBHOE

B3aHMOI[eI>'ICTBI/IC, YUUTBIBAsA MHCHUC OKPYKAIOIIUX.

8 KJIACC

[IpenMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPAXKaTh C(HOPMHUPOBAHHOCTH Y 00 YUAIOIIUXCS

YMEHHMN:

— HCIOJIb30BATh IOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIIIOBOE IBUKEHHE aTOMOB U MOJIEKY!L,
arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAJUINYECKHE U aMOP(HBIE Tella, HACBILICHHBIH U HEHACHI -
LICHHBIN Map, BIAXKHOCTh BO3AYyXa; TEMIIEPATypa, BHYTPEHHSIS SJHEPTUs, TEIUIOBOW JBUTATENb;
JIEMEHTAPHBIN 2JIEKTPUUECKUN 3apsill, JIEKTPUUIECKOE T10JIE€, IPOBOAHUKHU U AUDJIEKTPUKH, TIOCTOSHHBIN

AJIEKTPUYECKUM TOK, MArHUTHOE TOJIE;

— pa3nu4aTh SBJICHUS (TEIIOBOE pacIIMpeHue/ckaTie, TeIIonepeada, TeIioBoe paBHOBECHE,
CMauvBaHUe, KaWUIIpHbIC SBJICHHUS, UCTIAPEHHE, KOHACHCAIUs, TNIaBJICHHEe, KPUCTAITN3aIus
(oTBepaeBaHue), KUTICHUE, TEIUIONepeada (TemIONPOBOAHOCTh, KOHBEKIIHS, U3IIyUEHHUE); STCKTPU3AIUS
TeJ, B3aUMO/JICHCTBHUE 3apsI/IOB, IEHCTBUS JIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE
MarHuTOB, JICUCTBUE MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM, AJICKTPOMArHUTHAS MHIYKIIHS) 110 OTH-
CaHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JJEMOHCTPUPYIOIINX JIaHHOE (PHU3HUIECKOE

SIBJICHUE;

— Pacro3HaBaTh NPOSIBICHUE U3YUEHHBIX (PM3UUECKUX SBJICHUN B OKPYKalOIIEM MHpPE, B TOM YHCIIE
¢bu3nyeckre sIBIECHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KalMJUISIPHBIE SIBJICHUS B IPUPOJIE,
KpHUCTaJIBl B Ipupoze, uzinydenue CoiHia, 3aMep3aHue BoA0EMOB, MOPCKHE Opu3bl, 00pa3oBaHue
POCBI, TyMaHa, UHEes, CHETa; 3JeKTPUUECKUE SIBICHUS B aTMoc(hepe, SIEKTPUUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJ1e 3eMJIH, APei MO0 COB, POJIb MATHUTHOT'O NOJIS AJIS )KU3HU Ha 3emile, MOJIIPHOE CU-
SIHUE; TIPU 3TOM NEPEBOIUTh MPAKTHUUECKYIO 3a7jauy B Y4EOHYI0, BBICNSTH CYILIECTBEHHBIE

CBOMCTBA/MPU3HAKN (PU3NUECKUX SBJICHUI;

— OIHUCHIBATh U3yYECHHBIE CBOMCTBA Te U (PU3NYECKHE SBJICHUS, UCIIONB3Ys (pU3HUECKUe BETHUYUHBI
(Temriepatypa, BHYTPEHHS SHEPrus, KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTD BEILIECTBA,
yJelbHas TeIIoTa IJIaBJIeHUs, yeNbHas TeIoTa MapooOpa3oBaHus, yelbHas TeII0Ta CTOPaHus
TOIUIMBA, KOA(PGUIUEHT MOJIE3HOTO JEHCTBUS TEIJIOBOM MalllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
ANEKTPUYECKUH 3apsil, CHIIa TOKA, SJIEKTPUYECKOE HaIPsHKEHNE, COMTPOTUBIICHUE TPOBOJHUKA, YACIbHOE
COIPOTHBIIEHUE BEIIECTBA, pad0Ta U MOLTHOCTh JIEKTPUUECKOTO TOKA); MPU ONMHUCAHUU MPABUIBLHO
TPaKTOBaTh (PU3UUYECKHUI CMBICI UCHOIb3YEMbBIX BEJIMYNH, 0003HAYEHUS U €UHUIIBI (PU3HMUECKUX
BEJIMYMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUYECKYIO BETUYUHY C IPYTUMH BEIMYMHAMH,

CTPOUTH IPaPUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYHH,

— XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUECKHE SIBICHUS U MPOIECCHI, UCTIOIB3YsI OCHOBHBIE
MOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOI TEOpUN CTPOCHHUS BEUIECTBA, IPUHIIUIT CYNEPIO3UIIUU TOJei



(Ha KaUECTBEHHOM YpPOBHE), 3aKOH COXpaHEHM 3apsiia, 3akoH Oma Ji1s yyacTKa Lemu, 3akoH Jxoyins -
JleHnia, 3aKOH COXpaHEHMS YHEPTUU; TIPU 3TOM JaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIHCHIBAThH

€ro MaTCMaTH4YCCKOC BBIPAXKCHUC,

— OOBICHATH (PU3NYECKHE TPOLIECCH M CBOIMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYyaluit
IIPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BbIABIATh IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH O0bsIC-
HeHHe u3 | - 2 IOTH4ecKUX IaroB ¢ ornopoi Ha 1 - 2 U3y4eHHBIX CBOMCTBA (DU3UYECKHX SBICHUM,
(bU3NIEeCKNUX 3aKOHOB MJIM 3aKOHOMEPHOCTE; pelaTh pacy€THbIC 3a1a4M B 2 - 3 NeCTBUS, HCIIONB3YS
3aKOHBI U (POPMYJIBI, CBS3bIBAIOIINE (PH3MUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHSA 334l
3aMMCBIBAaTh KPATKOE YCIOBUE, BBISIBIIATH HEJOCTATOK NAHHBIX JUIS PELICHUS 331a4H, BEIOMPATh 3aKOHbI
1 GOpMyIIbI, HEOOXOAUMBIE TS €€ PELICHHUs, IPOBOAUTH PACUETHI M CPABHUBATD MOJYYCHHOE 3HAYCHUE

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

— PpacClio3HaBaTb HpO6HeMI)I, KOTOPBIC MOKHO PCUINTH IIPHU IIOMOIIN (1)I/I3I/ILI€CKI/IX METOJO0B; UCIIOJIB3Yys
OIMUCAHUC UCCIICAO0BAHMS, BBIACIATE IMIPOBEPACMOC MPCAINIOJIOKCHUC, OLICHUBATh IPABUJIbHOCTD IMOPAJIKa
MMPOBCACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOABI;

— IPOBOJUTH ONBITHI 1O HAOIIOAEHUIO (U3NYECKUX SABJICHUN WK (PU3UUECKUX CBOWCTB Tel
(xanuIIsipHbIE SIBICHUS, 3aBUCUMOCTD JJaBJICHUS BO3/yXa OT €ro o0béMa, TeMIepaTypbl; CKOPOCTHU MPO-
1[ecca OCTHIBAHUS/HATPEBAHUS IPU M3ITYYEHUH OT LBETA M3JTy4YaroIlei/OTIOMAIONIel TOBEPXHOCTH;
CKOPOCTb HCIIAPEHHUSI BOJIbI OT TEMIIEPATYPBI )KUJIKOCTH U IJIOIIAIN €€ IOBEPXHOCTH; MIEKTPHU3ALUS TEI
Y B3aUMOJICVICTBUE JIEKTPUUECKUX 3apPs1/10B; B3aUMOJECHCTBIE ITIOCTOSIHHBIX MarHUTOB, BU3YyaJIM3aLUs
MAarHUTHBIX ITOJIEW IOCTOSTHHBIX MarHUTOB; JEMCTBUS MAarHUTHOT'O I10JIs1 HA IPOBOJIHUK C TOKOM,
CBOWCTBA 2JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOABHUTATENS IIOCTOSTHHOTO TOKA): (pOpMyIHpOBaThH
IIpOBEpsiEeMbIE MIPEIITOJIOKEHUS], COOMPaTh YCTAHOBKY U3 IIPEJI0KEHHOTO 000PYAOBaHNUS; OIIUCHIBATH
XOJI OTIBITa U (POPMYIIMPOBATH BHIBOJIBI,

— BBIIIOJIHATD MPAMBIC U3MCPCHUS TEMIICPATYPHI, OTHOCHUTEIIbHON BJIaXKHOCTH BO31yXa, CUJIbI TOKa,
HAIps>KCHUA C UCITOJIb3OBAHUEM aHAJIOT'OBBIX HpI/I60p0B n 1aTYUKOB (1)I/ISI/IT-I€CKI/IX BCJIMYMH, CPAaBHHUBATh

pe3yiabTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COIOTHOM MOTPEIIHOCTH;

— MPOBOJUTH MCCIIEI0BAHUE 3aBUCUMOCTH OJHON (PU3UUYECKON BETMYMHBI OT APYTOH ¢
HCII0JIb30BaHNEM NIPSMbBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHUS IPOBOJIHUKA OT €T0 JUIVHBI,
IIJIOIIAU MIOIIEPEYHOT0 CEYEHHS U YAEIbHOIO CONPOTUBIICHUS BEIECTBA IPOBOJIHMKA; CUJIBI TOKA,
HIYIIEro Yepe3 MPOBOJHUK, OT HANIPSKEHNS HA IPOBOJHUKE; HCCIEAOBaHUE MOCIEA0BATEIBHOIO U 1A~
paJIETbHOIO COEIMHEHHUH TPOBOIHUKOB): IUIAHUPOBATh UCCIIEI0BAaHKUE, COOMPATh YCTAHOBKY U
BBITIOJTHATH U3MEPEHUS, CIIEYsI IPEATI0KEHHOMY IUIaHy, (UKCUPOBATh pPe3ybTaThl MOTYYECHHON
3aBHCHMOCTH B BHJI€ TaOJIUI ¥ IPaUKOB, €JIaTh BBIBOBI 10 pE3yJIbTaTaM MCCIEI0BAHNS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHHUS (PU3NUECKUX BETHUUH (y/IeIbHas TeMJI0EMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE ITPOBOIHUKA, pab0Ta U MOIIHOCTb AJIEKTPUUYECKOT0 TOKA): MNIAHUPOBATH U3MEPEHUS,
coOMpaTh IKCIIEPUMEHTATIBHYIO YCTAaHOBKY, CJIEYsI MPEASIOKEHHON HHCTPYKIIMU, U BBIYUCIISATD

3HAa4YCHUEC BCIINYHNHDBI,
— co001aTh MpaBuiIa TEXHUKH 0€30IaCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYIOBaHUEM;

— XapaKTCPHU30BaATh ITPUHIIUIILL JeHCTBUSA HN3YUCHHBIX HpI/I60pOB N TCXHUYCCKHUX yCTpOﬁCTB C 01'[0p0171
Ha UX OIIMCaHHuA (B TOM YHUCJIC: CUCTEMA OTOIUICHUA JOMOB, TUTPOMCETP, ITapoBad Typ61/IHa, aMIICpMETp,
BOJIBTMETD, CUETUYHUK BHGKTpH‘{eCKOﬁ SHEPIrHHU, SJICKTPOOCBECTUTCIILHBIC HpI/I60pBI, HarpeBaTCIbHLIC
3HeKTp01'IpPI60pBI (HpI/IMCpBI), QJICKTPHUYCCKUC MTPCAOXPAHUTECIIN; SJICKTPOMAlrHUT, SJICKTPOABUTATCIIb
IIOCTOSHHOI'O TOKa), HCIIOJIb3Ys 3HAHUA O CBOMCTBaX (I)I/ISI/ILICCKI/IX SIBIICHHI U HCOGXO)II/IMLIC
(bmnqecxne 3aKOHOMCPHOCTH;



— PAacno3HaBaTh NPOCTbIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIbHBIE IIPUOOPHI 110 CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (3KHIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHETO CTOPAHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBI JIEKTPUUECKUX LIETEH ¢
MOCJIeIOBATEIBHBIM U HapaJlJIeIbHBIM COSAMHEHUEM AJIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAYECHUS

9JICMCHTOB 3JICKTPHUYCCKUX ueneﬁ;

— TPUBOAUTH PUMEPBI/HAXOAUTh HHPOPMAIIUIO O IPUMEPaX MPAKTHYECKOTO UCTIOIb30BaHUS
(bu3MYECKUX 3HAHMI B TIOBCETHEBHOM JKU3HHU JJIs 0OecTieueHus: 6€30MacHOCTH IpH 00palieHuu ¢ mpuoo-
paMu U TEXHHYECKUMH YCTPOUCTBAMH, COXPAaHEHHS 3I0POBbs U COOIIOICHHSI HOPM 3KOJIOTHYECKOTO
MIOBEJICHHSI B OKPYIKAIOIIEH cpejie;

— OCYIIECTBIIATH MOUCK MHPOpMAIIUN (PU3HUECKOTO CoaepKaHus B ceTu IHTepHeT, Ha OCHOBE
UMEIOIINXCS 3HAHUH U MyTEM CPaBHEHUS TOTIOTHUTENIBHBIX HCTOYHUKOB BBIJICNISTh HH(POPMAIIHIO,

KOTOpas sABJISACTCA HpOTHBOpC‘lHBOfI WJIM MOXKET OBITh HeﬂOCTOBepHOﬁ;

— HCIMOJIb30BaTh MPH BBHIIOJIHEHUU YU€OHBIX 3aJaHUH HAyYHO-TIONYJISIPHYIO JUTEpaTypy (pusnueckoro
coJlepKaHus, CIPABOYHbBIE MAaTEPHUAJIBI, pecypchl ceTu VIHTepHeT; BiIaaeTh NpuéMamMmu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBanus HH(GpOpMaIK U3 0JTHON 3HAKOBOM CHCTEMEBI B JPYTYIO;

— C03/1aBaTh COOCTBEHHBIE MICEMEHHBIE U KPaTKHE YCTHBIE COOOIIEeHUs, 000011ast nH(GOpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (DU3MUECKOTO COACPIKaHMUs, B TOM YMCIIE ITyOJIMYHO MPEACTABIISATh PE3YIbTaThI
IIPOEKTHOM WJIH HCCIIEN0BATEIBCKON AESITEIBHOCTH; IIPU TOM I'PaMOTHO HCIIOJIb30BaTh NU3y4YEHHBIN

MOHATUIHBIN anmapat Kypca (U3UKH, COMPOBOXKAATH BHICTYIUICHUE MTPE3CHTALIUECH;

— TP BBIIIOJIHEHUH Y4EOHBIX MPOCKTOB M UCCIICAOBAHUH (PU3MYECKHX MPOILIECCOB PACIIPEALIIATH
0053aHHOCTH B IPYIIIIE B COOTBETCTBHH C TIOCTABJICHHBIMH 3a/1a4aMU, CICIUTH 32 BBIMOJHEHUEM IIIaHA
NENCTBUM U KOPPEKTUPOBATH €r0, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKIIAJl B AEATEIbHOCTD IPYIIIIBL;

BBICTpanBaTb KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHG, MMPOABJIAA TOTOBHOCTH paspeiiaThb KOH(i)J'II/IKTI)I.

9 KUIACC

ITpenmeTHble pe3ynbTaThl HA 6230BOM YPOBHE JIOJKHBI OTPaXkaTh CHPOPMHUPOBAHHOCTD Y O0YHArOIUXCS
YMEHHMN:

— HCIIOJIB30BATh MOHATHS: CUCTEMA OTCYETA, MaTepraibHas TOUYKa, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHMYECKOT0 JIBMKEHUS, nepopmanus (yrnpyras, miiacTu4eckasi), TpeHue, IEeHTPOCTPEMUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb U IIEPErpy3KH; LIEHTP TSKECTH; aOCOIIOTHO TBEPJIOE TEIIO, IEHTP TAKECTU
TBEPAOrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIeOaH!s U BOJIHBI, 3BYK, HHPPa3BYK U yIbTPa3BYK;
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTb,

CIICKTPBI UCITYCKAaHWA U IMOTJIOUICHUSA a.m,q)a, Oeran ramMmmMma-us3JIydCHusl, U30TOIIbI, AACPHAas DOHEPIreTHUKaA,

— pa3nuyarh ABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHENHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHHUE, CBOOOHOE NaICHHUE TEJl, PAaBHOMEPHOE ABM)KEHUE IO
OKPY>KHOCTH, B3aUMOJIEHCTBHUE TeJl, PEaKTUBHOE JIBI)KEHUE, KoJleOaTeIbHOE JBUKEHHE (3aTyXalolue 1
BBIHY/ICHHBIE KOJIeOaHMsI), PE€30HAHC, BOJTHOBOE ABM)KEHUE, OTPaKEHUE 3BYKa, IPSIMOIMHEHHOE
pacnpocTpaHeHHe, OTPAXKEHHUE U NIPEIOMIICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPaKEHUE CBETa,
pasyoxeHue 0esIoro cBeTa B CIIEKTP U CIOKEHHE CIEKTPAIbHBIX [IBETOB, JUCIIEPCUS CBETA,
€CTECTBEHHAs Pa/Ii0aKTUBHOCTh, BOSHUKHOBEHHUE JINHEHYATOTr0 CIIEKTPA U3ITy4EHHs) 110 OMHUCAHUIO UX

XapaKTEepPHBIX CBOWCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIMX JAHHOE (GU3NYECKOE SBIICHUE;

— pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3NUECKUX SBJICHUI B OKpYKaIOIeM MUpe (B TOM 4HCTIe

(bI/I3I/ILIeCKI/Ie SABJICHUS B IPUPOJAC: NPUIIMBBI U OTJIMBLI, ABUKCHUC IIJIAHCT ConHeyHon CHUCTCMBI,



PEaKTUBHOE JIBUYKEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB JKHUBOTHBIMHU, 3€MJIETPSICEHUE,
celicMU4ecKre BOJHBI, IIyHAMH, 9X0, [IBETa TeJl, ONTUYECKHE SBJICHUS B IPUPO/IE, ONOIOTHIECKOe
JeWCTBUE BUIUMOTO, YIbTPa(QHOIETOBOIO M PEHTTCHOBCKOTO N3ITyYeHU; €CTECTBEHHBIH
panMOaKTUBHBINA (POH, KOCMUYECKHE JIYUH, PAJAUNOAKTHBHOE U3ITydEHUE TPUPOTHBIX MUHEPAJIOB;
JeMCTBUE palnOaKTUBHBIX U3IYy4EHUI HAa OPraHu3M YeJI0OBEKA), IPU 3TOM IEPEBOJUTH IPAKTUUYECKYIO
3a/1a4y B y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBONCTBA/IPU3HAKN (PU3UUYECKUX SIBIICHU;

— OIUCBIBATh U3yUYEHHBIE CBOMCTBA Te U (PU3HUYECKHE ABICHUSA, UCTIONb3YS (PU3NUECKUE BETUUYHUHBI
(cpenHsist © MTHOBEHHAs CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBH)KEHUH, YCKOPEHHE, IEPEMELLIEHUE,
IyTh, YIJIOBasi CKOPOCTb, CUJIA TPEHHUS, CUJIA YIPYTOCTH, CUJIA TSDKECTH, YCKOPEHHE CBOOOAHOTO
1a/ICHUs], BEC Tella, UMIYJIbC TeJa, UMITYJIbC CHUJIbI, MEXaHHUYEeCKasi paboTa U MOIIHOCTb, TOTEHIIUATbHAS
SHEPTHUs TeJla, IOJHATOrO HaJl IOBEPXHOCTBIO 3€MIIM, IIOTEHUIUAIbHAS SHEPT UL CKATON IIPYKUHBI,
KMHETHYECKasi SHEPrHsl, [0JHasi MEXaHW4eCKas SHEPIus, IepUo] U 4acToTa KojJeOaHui, JJInHa BOJIHBI,
I'POMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, IOKa3aTelb IPEIOMIICHUS CPEbl); IPH OIMCAHUU
IIPaBUIBHO TPAKTOBATh (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX BEIMYMH, 0003HAYEHUS U €IUHHILIbI
(bU3NYECKUX BETUYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEJIMUUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH IPaMKH U3yYCHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIMYMH;

— XapakTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHE ABJICHUS U POLIECCHI, UCIOJb3Ys 3aKOH COXPaHEHUs
SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNEPIIO3ULIUN CUJI, TPUHLIUIT OTHOCUTEIBbHOCTH
["anunest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHMS UMITYJIbCA, 3aKOHBI OTPaXKEHUS U MPETIOMIIEHHSI CBETA,
3aKOHBI COXPaHEHUS 3apsiI0BOT0 U MacCOBOT'O YUCEII IIPH SIIEPHBIX pEaKLUsX; IPU ITOM JaBaTh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alUCHIBATh €T0 MAaTEMAaTHUYECKOE BBIPAKEHUE;

— O0OBACHATH (PU3NYECKHE TPOLIECCH U CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTyallui
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BbISBIATH IPUUMHHO-CIICACTBEHHBIE CBSA3H, CTPOUTH 00BsIC-
HEHUE U3 2—3 JIOTMYECKUX 1IaroB ¢ OMOpoi Ha 2—3 U3y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUH,

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

— pcuiaTtb paC‘léTHLIC 3agaun (OHI/IpaIOH_[I/ICCH Ha CUCTCMY U3 2—3 ypaBHeHPIP’I), HCIIOJIb3YA 3aKOHBI U
q)OpMyJ'II)I, CBA3BIBAIOIIIHEC (1)I/ISI/III€CKI/IC BCJIMYMHBI: HA OCHOBEC aHAJIM3a YCJIOBUSA 3aJa4 3allMChIBATH
KpaTKO€ YyCJIOBHEC, BLIABJIATE HCAOCTAIOIINEC UJIU H30BITOYHEIE JaHHBIC, BI)I6I/IpaTI> 3aKOHBbI 1 (1)OpMYJ'II)I,
HCO6XO)II/IMI>IC AJid peUICHUsA, ITPOBOJIUTH paCLIéTBI 1 OOCHHUBATH PCATTMCTUIHOCTD IMOJTYYECHHOI'O

3Ha4YEeHUS (PU3MUECKOU BEIUUUHBI;

— pacClio3HaBaThb Hp06HeMBI, KOTOPBIC MOKHO PCHINTD IIPU IMTOMOIIN (I)I/BI/ILIGCKI/IX METOHOB; UCIIOJIB3YH
OIMMCAHUC UCCIICAOBAaHN, BBIACIATD IIPOBEPACMOC TPCAIIOJIOKCHUC, OLICHUBATL ITPABUJIBHOCTD TOPsAAKA
IMPOBCACHUA UCCIICA0OBaHNUA, ACJIATh BBIBOJbI, MHTCPIIPECTUPOBATDL PE3YJILTATHI H&6J’IIOI[€HPII>1 " OIIBITOB,

— MPOBOJUTH OMBITHI 1O HAOIIOAEHUIO GU3NYECKUX SABJICHUHN WK (PU3MUYECKUX CBOWCTB TeJ (M3yuyeHue
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHHsI YHEPTUHU; 3aBUCUMOCTh MepHOoa KoneOaHu
IIPYKUHHOT'O MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI U HE3ABUCUMOCTD OT aMILIUTYAbI
MaJIbIX KOJIeOaHuil; MPAMOIMHEHHOE paclpoCTpaHEHUE CBeTa, pas3jiokeHHe Oelnoro cBeTa B
CIIEKTp; U3y4EHHE CBOMCTB M300paKEHUS B IUIOCKOM 3€pKaJie M CBOMCTB M300paskeHUs IIpeIMETa B
cobupartoriei JinH3e; HaOMI0IeHNe CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB M3JIyYEHHs): CAMOCTOSTENIEHO
coOHpaTh YCTaHOBKY M3 H30BITOUHOTO Habopa 000PYAOBaHUS; ONUCHIBATH XOJI OIBITA U €T0
pe3yabTaThl, GOPMYIUPOBATH BHIBOABI;

— TPOBOJUTH MIPH HEOOXOAUMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONpeesis cpeiHee 3HaYCHHE
u3MepseMoil BenuuHbl (PoKycHOe paccTosiHUE cOOMparoIel JIMH3bI); 000CHOBBIBATh BEIOOP criocoda
M3MEPEHUs/U3MEPUTEIILHOTO TPUOOpa;



— HPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTEN (PM3NYECKUX BETUYMH C UCIOJIb30BaHUEM IPSMBIX
M3MEpEeHu# (3aBUCUMOCTh IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBIH)KEHUH 0€3 HauaJlbHOM CKO-
POCTH; IepHoAa KoJleOaHNH MaTeMaTHYECKOI0 MasiTHUKA OT JAJIMHBI HUTH; 3aBUCMOCTH yIJIa
OTPa)KEHMsI CBETA OT yIJla aJEeHUs M yIila IPeJIOMIICHUs OT yIila MaJeHus): INIaHupOBaTh UCCIIEA0-
BaHUE, CAMOCTOSATENILHO COOUPATh YCTAHOBKY, (PMKCUPOBATh PE3yJIbTATHI IIOJYyYECHHON 3aBUCUMOCTH
¢u3nUecKux BEIMYMH B BUE Ta0IMIl ¥ rpa)uKOB, eNaTh BEIBOBI 10 pE3yJIbTaTaM HCCIIeIOBAHUS;

— MPOBOJUTH KOCBCHHBIE H3MEPCHUS (PU3MUCCKUX BEIIMYUH (CPEIHSS CKOPOCTh U YCKOPSHHE Tea MPH
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHUE CBOOOAHOTO MaJACHHUS, KECTKOCTh MPYKUHbBI, KO3PPHUIIHEHT
TPEHHSI CKOJILKEHHUSI, MeXaHHuecKas paboTa 1 MOIIIHOCTh, YaCTOTa U MEepUOJI KoseOaHuit
MaTEMaTHYECKOr0 U MPYKUHHOTO MAasiTHUKOB, ONTUYECKasl CHJIa COOMpPAIONIel TMH3bI, paliOaKTUBHBIH
¢GoH): MIaHUPOBATh U3MEPEHUST; COOUPATh IKCIIEPUMEHTANILHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHUS,
cienysl NpeayIoKEHHOM MHCTPYKIMN; BBIYUCIIATh 3HAYEHUE BETMYMHBI U aHAJIM3UPOBATH MTOIyYEHHBIE
pe3yJIbTaThl C YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU;

— co0mro1aTh MpaBuiIa TEXHUKH 0€30MaCHOCTH MpHU padoTe ¢ J1ab0paTOpHBIM 000PYIOBAHHUEM;

— Ppa3jindaTb OCHOBHBIC IIPU3HAKH U3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MOI[CJ'ICIZZ MaTCpHajibHad TOYKaA,
a0COJIIOTHO TBépI[OG TCIO, TOYCYHBIM HCTOYHUK CBCTA, JIy4, TOHKAas JINH34, INIaHCTapHast MOJCJIb aTOMa,
HYKJIOHHagd MOJCJIb aTOMHOTO Sapa;

— XapaKTepu30BaTh IPUHLHUIIBI IEHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOUCTB C ONOPOI
Ha UX ONMCaHUA (B TOM YHCIIE: CIIUIOMETP, JATUYUKHU MOJIOKEHUS, pACCTOSIHUS U YCKOPEHUS, paKeTa,
9X0JIOT, OYKH, IIEPUCKOIL, (hoTOoaNmapar, ONTHUYECKUE CBETOBO/IbI, CIIEKTPOCKOI, JJO3UMETP, Kamepa
Busbcona), ucronb3ys 3HaHUS O CBOMCTBAX (PU3MYECKUX SIBICHUM U HEOOX0IUMBbIE (PU3NUECKUe
3aKOHOMEPHOCTH;

— HCIIOJB30BAaTh CXEMbI U CXEMATUYHBIC PUCYHKH U3YUYCHHBIX TCXHUYCCKUX y0Tp01710TB,
HU3MEPUTECIIBHBIX HpI/I60pOB 1 TEXHOJIOTHUYCCKUX IMPOLECCOB IMPHU PCHICHUN y‘I€6HO-HpaKTI/I‘IeCKI/IX 3aj1a4,

ONITUYECKUE CXEMBI JUIsl IOCTPOESHMSI N300paKEHU B INIOCKOM 3€pKajie U coOUparouiei TuH3e;

— MPUBOJAUTH IPUMEPBI/HAXOIUTh HHPOPMAIUIO O IPUMEpPaX NMPAKTUUECKOTO UCIIOJIb30BAHUS
¢u3nNUecKrX 3HaHUH B TOBCEAHEBHOM KU3HU U1 oOecredeHns: 0€30MacHOCTH MpU 0OpaleHuu ¢ npuodo-
pamMH ¥ TEXHUYECKUMHU YCTPOMCTBaAMH, COXPaHEHUsI 3J0POBbs U COOIOCHHSI HOPM 3KOJIOTMYECKOT0
IIOBE/ICHUS B OKPYXKaIOLIeH cpene;

— OCYIIECTBJISITh TOUCK WH(MOpMAIUU (HU3UIECKOTO CoJlepKaHus B ceTu MIHTepHET, CaMOCTOSTEIHHO
dhopmMyupys MOUCKOBBIN 3aMpPOC, HAXOIUTh TyTH OMPEACIIEHUS TOCTOBEPHOCTH TTOJIYYCHHOM

I/IH(l)OpMaHI/II/I Ha OCHOBC MMCHOIIIUXCs 3HAaHWUH U JOITOJIHUTEIIBbHBIX NCTOYHUKOB,

— HCII0JIb30BATh MPH BBITOJHEHUH YUEOHBIX 3aJaHUI HAyYHO-TIOMYJISPHYIO JIUTEPATYPY (PUZUYECKOTO
coJiepaKaHus, CIIPABOYHBIE MAaTEPUAIIbI, pecypcsl ceTu HTepHeT; BiIaeTh NpUEMaMu
KOHCIIEKTHPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(GOpMAIK U3 OJTHON 3HAKOBOM CHCTEMBI B JPYTYIO;

— co37aBaTh COOCTBEHHBIC MTUCHMEHHBIE M YCTHBIE COOOIIIEHUSI HAa OCHOBE MH(OpManuu u3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COACPIKAHUS, TyOTUIHO MIPEACTABIIATH PE3yIbTaThl TPOCKTHOM
WJIM UCCIIEIOBATENIbCKON JIEATEIbHOCTH; IIPX 3TOM IPaAMOTHO MCIOJIb30BaTh U3yYECHHBIN MOHATUWHBINA
ammapar u3ydaeMoro pasnesna GU3MKA U COMPOBOXKAATH BRICTYIIJICHUE TTPE3EHTAIUEH ¢ yIETOM
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINIAHUPOBAHUE

7 KJIACC

Ne
n/n

HaumeHoBaHHe Pa3/1eJI0B U TeM NIPOrPaMMBbI

KoJsmuecTBO 4acoB

BCero

KOHTPOJIbHBIE PadoThI

NMpaKTHYeCKHe PaGoThl

SuexTpoHHbIe (LU (POBLIE) 06pa3oBaTebHbIE PecypChbl

Paszen 1. @u3HKa U €€ poJib B IO3HAHUHU OKPY/KAIOIIEro MHPa

1.1. | ®u3nka — HayKa o npupoje 2 0 0 SIKnacc (yaklass.ru)

Poccuiickast anexrponnas mkoia (resh.edu.ru)

Bubnroreka BHIEOYpOKOB 110 LIKOJILHOH nporpamme MuTepHeTY pok (interneturok.ru)
1.2. | ®usuyeckue BeTHINHBI 2 1 1 SKunacc (yaklass.ru)

Poccuiickas snektponHas mkosna (resh.edu.ru)

bubnnorexa BUACOypOKOB I10 IIKOJIbHOM nporpamme UutepretY pok (interneturok.ru)
1.3 [ EcrecTBeHHO- HAYYHBI METO HO3HAHHS 2 0 0 SIKnacc (yaklass.ru)

Poccuiickas snekrponHas mikosna (resh.edu.ru)

Bubnuoreka BU1€OypOKOB I10 IIKOJIbHOI porpamme MHTepHeTY pok (interneturok.ru)
Hroro no pasaeiny 6
Pazznen 2. [lepBoHavaIbHbIE CBEJEHHSI O CTDOCHUH BEIECTBA
2.1. | Crpoenmne BeuecTBa 1 0 1 SKunacc (yaklass.ru)

Poccuiickas snekrponHas mkosna (resh.edu.ru)

bubnnorexa BUACOypOKOB 110 IIKOIbHOM nporpamme UutepreTY pok (interneturok.ru)
2.2. | JiBuskenue U B3aMMO/IeHCTBHE YaCTHII BeleCTBA 2 0 0 SIKnacc (yaklass.ru)

Poccuiickas anekrponHas mkosna (resh.edu.ru)

Bubnuoreka BUICOypPOKOB 110 [IKOJIBbHOI porpamme MHTepHeTY pok (interneturok.ru)
2.3. | ArperaTHble COCTOSIHUS BeleCTBA 2 0 0 SKnace (yaklass.ru)

Poccuiickast anexrponHast mkosa (resh.edu.ru)

Bubnuorexa BUIEOYPOKOB I10 MIKOJIBLHOI porpamme MuTepHeTY pok (interneturok.ru)
HWroro o pazneny 5
Pasznen 3. JIBH:KeHHe U B3aHMOJIeiicTBHE TeJl
3.1. | MexaHH4YeCKOe IBHKEHHE 3 0 0 SIKuacc (yaklass.ru)

Poccuiickas anekrponHas mkosna (resh.edu.ru)

Bubnuoreka BUICOYPOKOB 110 MIKOJIBbHOI nporpamme MHTepHETY pok (interneturok.ru)
3.2. | AnHepuus, Macca, INIOTHOCTH 4 1 3 SKnacce (yaklass.ru)

Poccuiickas snekrponHas mkosna (resh.edu.ru)

Bubnroreka BHICOypOKOB 110 IIKOJIEHOH nporpamme MuTepHeTY pok (interneturok.ru)
3.3. | Cuua. Buabi cui 14 0 2 SIKuacc (yaklass.ru)

Poccuiickas snekrponHas mkosna (resh.edu.ru)

Bubnuoreka BUICOYPOKOB I10 [IKOJIbHOI porpamme MHTepHETY pok (interneturok.ru)
Hroro no pasaeiny 21

Paznen 4. laBiienne TBEPABIX TeJI, JKHIAKOCTEH M ra3oB




4.1. | NaBuenne. Ilepenaya naBiieHUsi TBEPABIMHU TEJIAMH, KUAKOCTIMH M ra3aMu 3 0 0 SIKunacc (yaklass.ru)

Poccwiickast anexrponnas mkoia (resh.edu.ru)

bubnmoTexa BUACOypOKOB I10 IIKOIbHOMU nporpamme UutepretY pok (interneturok.ru)
4.2. | JaBieHue ;KUAKOCTH 5 0 0 SIKnacc (yaklass.ru)

Poccuiickast anexrponHast mkoia (resh.edu.ru)

Bubnroreka BHIEOYpOKOB 110 IIKOJILHOH nporpamme MuTepreTY pok (interneturok.ru)
4.3. | AtmocdepHoe 1aBi1eHne 6 1 0 SKunacc (yaklass.ru)

Poccuiickast anexkrponnas mkoia (resh.edu.ru)

bubnroTexa BUACOypOKOB I10 IIKOIbHOM nporpamme UutepretY pok (interneturok.ru)
4.4. | NeiicTBHe ;KMIKOCTH M ra3a HA MOrPYKEHHOE B HUX TeJIO 7 1 2 SKnacce (yaklass.ru)

Poccuiickast anexrponHast mkoia (resh.edu.ru)

Bubnroreka BHIEOYpOKOB 110 LIKOJILHOH nporpamme MuTepreTY pok (interneturok.ru)
Hroro no pasaeiny 21
Pasnen 5. Pa6ora m MOIHOCTB. DHeprus
5.1. | PaGoTa u MOLIHOCTH 3 1 0 SKunacc (yaklass.ru)

Poccuiickas snekrponHas mkosna (resh.edu.ru)

bubnnoTexa BUACOypOKOB 110 IIKOJIbHOM nporpamme UutepreTY pok (interneturok.ru)
5.2. | IIpocTbie MEXaHU3MBI 5 0 2 SIKnacc (yaklass.ru)

Poccuiickas snekrponHas mkosna (resh.edu.ru)

Bubnuoreka BU1€OypOKOB I10 IIKOJIbHOI porpamme MHTepHeTY pok (interneturok.ru)
5.3. | MexaHu4eckasi SJHeprus 4 0 0 SIKnacc (yaklass.ru)

Poccuiickas anekrponHas mkosna (resh.edu.ru)

Bubnuorexa BUIEOYPOKOB I10 MIKOJIbHOM porpamve MuTepHeTY pok (interneturok.ru)
HWroro no pazpemny: 12
PesepBHOE BpeMmst 3
OBIIEE KOJIMYECTBO YACOB 10 [IPOTPAMME 68 5 11

8 KJIACC
Ne | HanmeHoBaHHe pa3ie10B ¥ TeM NPOrPaMMBbI KosmnuecTBo yacos DuekTponnsie (HuppoBrie) 06pasoBaTebHbIE pecypChl
n/n
BCEro | KOHTpOJIbHBIE PaGoThl | MpaKTHYecKHe PaGoThl

Pasnen 1. TensioBble siBJICHUS

1.1. | CrpoeHue u cBOiiCcTBa BellecTBa 7 0 0 SIKnacc (yaklass.ru)

Poccuiickas anekTponHas mkona (resh.edu.ru)

Bubroreka BHICOYPOKOB I10 IIKOJIBHOM Iporpamme MHTepHeTY pok (interneturok.ru)
1.2. | TensioBbIE Mpouecch 21 2 3 STKnacc (yaklass.ru)

Poccwiickast anekTpoHHast mkoia (resh.edu.ru)
Bubiroreka BUIE0YPOKOB IO LIKOJILHO# nporpamme MuTepaeTY pok (interneturok.ru)

Hroro 1o pasaeny 28




Paznen 2. 3.]'leKTpl/I‘leCKl/le H MAarHUTHBIC ABJICHUA

2.1. | DaekTpuyeckue 3apsijibl. 3apsizKeHHbIC TEJIa U MX B3aUMOJIeiicTBHE 7 0 0 SIKiacce (yaklass.ru)
Poccuiickas anexktponnast mkoia (resh.edu.ru)
Bubiaroreka BUIE0YPOKOB 110 LIKOJILHO#H nporpamme MuTepaetY pok (interneturok.ru)

2.2. | ITocTOSIHHBII 2JIEKTPHYECKHIi TOK 20 1 5 SIKunacc (yaklass.ru)
Poccwiickast anexTponHas mkoia (resh.edu.ru)
bubanorexa BUIeoypOKOB IT0 MIKOJIBHOM mporpamme UutepretY pok (interneturok.ru)

2.3. | MarHuTHbIe SIBJIEHHS 6 0 0 SIKiacce (yaklass.ru)
Poccuiickas anektpornast mkoia (resh.edu.ru)
Bubiaroreka BUIE0YPOKOB 110 LIKOJILHO# nporpamme MuTepaeTY pok (interneturok.ru)

2.4. | DjeKTPOMArHUTHASI HHAYKIMSI 4 1 2 SIKunacc (yaklass.ru)
Poccuiickast anexTponHas mkona (resh.edu.ru)
Bubnroreka BHIEOYyPOKOB I10 IIKOJIBHOM iporpamme MuTepHeTY pok (interneturok.ru)

HWroro no pasaeny 37

PesepBHOE BpeMst 3

OBLIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME 68 4 10

9 KJIACC
Ne | HaumeHoBaHHe pa3aes10B H TeM NPOTrPaMMBbI KosanyecTBo yacon Dy1ekTpoHHbIE (M (POBbIE) 00pa3oBaTe/IbHbIE PeCyPChl
n/n
BCEro | KOHTPOJIbHBbIE npaKTHYecKne
padoThI padoThI

Paznen 1. Mexannveckue siBJIeHHsI

1.1. | Mexann4eckoe JBHKEHHE U CIIOCOOBI €10 ONUCAHUS 10 1 2 SIKnacc (yaklass.ru)
Poccuiickast snekrpoHHast mkona (resh.edu.ru)
Bubmmoreka BUEOypOKOB IO IIKOJILHON ITporpamMmme
HurepuerYpok (interneturok.ru)

1.2. | B3aumopeiicTBHe TeJ 20 1 1 SIKnacc (yaklass.ru)
Poccuiickas anektponHas mkosa (resh.edu.ru)
Bubnaunoreka BHEOYPOKOB I10 IIKOJIBHOM ITporpaMmme
WureprerYpok (interneturok.ru)

1.3. | 3akoHbI coxpaHeHuUst 10 1 0 SIKnacc (yaklass.ru)
Poccwuiickas anexrponHas mkosa (resh.edu.ru)
Bbubnroreka BUICOYPOKOB I10 IIKOJIBHOMN IIPOrpamMmme
HurepuerYpok (interneturok.ru)

HWroro no pazaeny 40

Pazznen 2. Mexannveckue Koe0aHusi U BOJTHBI

2.1. | Mexanu4yeckue KoJ1eGanusi 7 SIKunacc (yaklass.ru)
Poccwuiickas anektponHast 1mkosna (resh.edu.ru)
Bubnanoreka BHEOYPOKOB I10 IIKOJIBHOM ITpOrpaMme
WurepuerYpoxk (interneturok.ru)




2.2. | Mexannyeckue BOJIHBL 3BYK 8 SKunacc (yaklass.ru)
Poccwuiickas anektponHas mmkoua (resh.edu.ru)
Bbubnmoreka BUAEOYpPOKOB IO IIKOJIBHON TporpaMme
HUnteprerYpok (interneturok.ru)

Htoro no pazaemy 15

Paszien 3. DiIeKTPOMarHUTHOE MOJIe H 3JIeKTPOMATHUTHBIE BOJTHBI

3.1. | DJleKTPOMAarHHTHOE I10J1€ M JIEKTPOMATHUTHBIE BOJTHBI 6 SIKunacc (yaklass.ru)
Poccuiickas anektpoHHast mikoia (resh.edu.ru)
Bbubnuoreka BUICOYPOKOB I10 IKOJIBHOMN IPOrpamMme
HurepuerYpok (interneturok.ru)

Hroro 1o paszeiny 6

Paznen 4. CBeToBble siBJICHUS

4.1. | 3aKOHBbI paCHPOCTPAHEHHUS CBETA 6 SIKnacc (yaklass.ru)
Poccwuiickas anexkrponHast mkoua (resh.edu.ru)
Bubmmoreka BUIEOypOKOB IO IIKOJIBLHON ITporpamMme
HUnteprerYpok (interneturok.ru)

4.2. | JIun3bl 1 onTHYECKHE NPUGOPBI 6 SIKnacc (yaklass.ru)
Poccuiickas anexktponHas mikoua (resh.edu.ru)
Bubnanoreka BUEOYPOKOB I10 IIKOJIBHOM IIporpaMmme
WnreprerYpok (interneturok.ru)

4.3. | Pa3yioxkenue 6eJioro cBera B CieKTpP 3 SIKnacc (yaklass.ru)
Poccuiickast snekrpoHHast mkona (resh.edu.ru)
Bubnmoreka BUe0ypOKOB IO IIKOJIBLHON ITporpamMmme
HUnteprerYpok (interneturok.ru)

HWroro o pazneny 15

Pazznen 5. KBaHTOBBIE sIBJIeHUS

5.1. | McnyckaHue H NOTJIOLIEHHE CBETA ATOMOM 4 SIKnacc (yaklass.ru)
Poccuiickas anexktponHas mikosna (resh.edu.ru)
Bubnaunoreka BHEOYPOKOB I10 IIKOJIBHOM ITporpaMmme
HureprerYpok (interneturok.ru)

5.2. | CTpoenue aToMHOrO siipa 6 SIKnacc (yaklass.ru)
Poccwuiickas anexrponHas mkoua (resh.edu.ru)
Bbubnroreka BUIECOYPOKOB I10 LIKOJIBHOM IIPOrpamMmme
WureprerYpok (interneturok.ru)

5.3. | SInepubie peakuuu 7 SIKnacc (yaklass.ru)
Poccwuiickas anektponHas mkosa (resh.edu.ru)
Bubanoreka BHIEOYPOKOB I10 IIKOJIBHOM ITpOrpaMmme
HnreprerYpok (interneturok.ru)

Hroro no pazaeiny 17

Pasp

e 6. IlIoBTOpUTEILHO-00061IAI0IMIT MOTYJTB




6.1. | CucremaTu3sauus 1 0600LIeHIe MPEIMETHOIO COAEPKAHNUS U ONBITA JesITeIbHOCTH, IPHOOPETEHHOr0 IPU 9 1 0 SKunacc (yaklass.ru)

H3yYeHHH Bcero Kypca Gpusnku Poccwuiickas anektponHas mmkoua (resh.edu.ru)

Bbubnmoreka BUAEOYpPOKOB IO IIKOJIBHON TporpaMme
HUnteprerYpok (interneturok.ru)

Htoro no pazaemy 9

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 6 8




YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

7 KJIACC

®usuka, 7 xnacc/[leppimkun A.B., O61ecTBo ¢ OrpaHUYeHHONH OTBETCTBEHHOCTHIO "M31aTebCTBO
Ok3ameH";
Beenure cBO#l BapuaHT:

8 KJIACC

®duswka, 8 knacc/Ilepoimkun A.B., OOIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO "M3/1aTenbCcTBO
JK3aMeH;
Beenure cBO# BapuaHT:

9 KUIACC

®wusuka, 9 knacc/lleperimkua U.M., ['yrauk E.M., MBanoB A.U., [TletpoBa M.A., AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemenne»;
BBenure cBoil BapuaHT:

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

7 KJIACC

A.B. Ileperikua CO0pHUK 33124 110 Gu3uKe 7-9 K

8 KJIACC

A.B. Ileperikna CO0pHUK 33124 10 Gu3uke 7-9 K

9 KUIACC

A.B. Ilepermkua CO0pHHK 3a1a49 10 Gpusnke 7-9 ki
HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

7 KJIACC

SKacc (yaklass.ru)
Poccutiickas anekTponHnas mkosa (resh.edu.ru)
bubnuoreka BUICOYPOKOB IO MIKOJILHOM nporpamme MuTtepuetrY pok (interneturok.ru)

8 KJIACC

SKmacc (yaklass.ru)
Poccuiickas aiekTponHnas mkoia (resh.edu.ru)
bubnnoreka BUI€OYPOKOB IO MIKOJILHOM mporpamme MuTtepuerY pok (interneturok.ru)

9 KUIIACC

SAKacc (yaklass.ru)
Poccuiickas 3nekTponHnas mkoia (resh.edu.ru)
bubnmoTeka BUI€OypOKOB 10 MIKOJIEHOHM nporpamMme MutepreTY pok (interneturok.ru)



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOTI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

KommuiekT 06opyaoBanus o gpusuke mno kiaccam

OBOPYJOBAHMUE 1151 IPOBEJEHUS IABOPATOPHBIX, IPAKTUUYECKHUX PABOT,
JTEMOHCTPALIUN

KommuiekT 060pynoBanus, mpuOopoB, MAKETOB



MYHULIMNANTbHOE BIO[DKETHOE OBLUEOBPASOBATEJIbHOE YYPEXXAEHUE "KY3EMBETbEBCKASl CPE[AHAS! OBLLLEEOBPA3OBATE/IbHASA
LUKOJIA UM.X.I XYCAMHOBA" MEH3EJINHCKOIO MYHULIUMNAJZIbHOIO PAMOHA PECMYBJTIUKU TATAPCTAH, BanuynnvuH ®apua Xabubynnosuy,
avpekTop 31.10.2022 10:41 (MSK), CepTtudukat 381381002AAFC3BD4A65CB469CC20E82




