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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHMs COCTABIICHa HA OCHOBE
MOJIOKEHUH M TpeOOBaHUH K pe3ysibTaTaM OCBOCHHsI Ha 0a30BOM yPOBHE OCHOBHOM
obOpasoBarenbHO MTporpamMmmel, npeacTaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéToM
benepanpHON paboueit mporpaMmbl BociuTanus 1 KoHIenuu npenojaBanusi yaeOHOTO
npenmera «Ou3nKa.

Copneprkanue mporpamMmsl 1o (pU3MKe HAMPABICHO Ha (HOPMUPOBAHHE €CTECTBEHHOHAYYHOMN
rPaMOTHOCTH OOYYaIOUINXCSA U OpraHU3aLMI0 U3yueHus: (U3UKHU Ha JesTeIbHOCTHON OcHOBE. B
nporpaMMe 1o (GU3MKe YUYUTHIBAIOTCS BO3MOXKHOCTH YU€OHOTO IPEIMETa B peai3aliu
tpedoBanuit ®I'OC OO0 k mIaHuPyeMbIM JUYHOCTHBIM U METAIIPEAMETHBIM pe3ybTaTaM
00yueHus, a TAK)KE MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX yUEOHBIX IPEAMETOB Ha
YPOBHE OCHOBHOT0 00111er0 00pa3oBaHUsl.

[Tporpamma 1o ¢pu3MKe yCTaHABIUBACT paclpeesieHue yueOHOro MaTepraia mo rogam
oOyueHus (10 KJ1accam), mpeiaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh U3yUEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS IPEIMETHOIO COAEPIKAHUS U yUETE BO3PACTHBIX
0COOCHHOCTEH 00yYaromXCs.

[Tporpamma no ¢pusmke pa3paboraHa C LEIbI0 OKa3aHUs METOIMYECKONW TOMOIIM YUUTEIIO B
co3aaHuu paboyel mMporpaMMBbl 10 y4eOHOMY MTPEIMETY.

®u3rKa ABIAETCS CUCTEMOOOPa3yIOIIUM I €CTECTBEHHOHAYUHbIX YU€OHBIX MPEIMETOB,
MOCKOJNIBKY (PU3UYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHHM, N3Y4aeMbIX XUMHEH,
Ouosoruel, acTpoHOMHEH U (PU3MUECKOi reorpadueld, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, IPe0CcTaBIsAeT Harnboee sicHble 00pa3iibl MPUMEHEHHSI HAYYHOTO METOa
MIO3HAHMS, TO €CTh CIIOCO0A MMOIY4YEHUS JOCTOBEPHBIX 3HAHUN O MUpE.

Opna U3 riaaBHBIX 33134 GU3NYECKOTO 00pa30BaHUs B CTPYKTYpe 001Iero o0pa3oBaHusi COCTOUT
B (h)OpMHUPOBAHUH €CTECTBEHHOHAaYYHOMH rpaMOTHOCTH U MHTEpeca K HayKe y 00yJaroIuxcs.
Nzyuenue ¢pu3nku Ha 6a30BOM ypOBHE IPEIONaraeT OBIageHIE CISAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:!

e HAYYHO OOBSACHSATH SIBJICHUS,

e OLIEHUBATh U IOHUMATh OCOOEHHOCTU HAYYHOT'O UCCIIEIOBAHUS;

e HMHTEPHPETUPOBATH JAHHBIE U UCIIOIB30BATh HAYYHBIE JOKA3AaTEIbCTBA JIJIs1 TOIYYEHUS
BBIBOJIOB.

[lenu u3ydyenus GpU3MKU Ha ypOBHE OCHOBHOI'O 0011Iero o0pazoBaHus onpeaenaeHsl B Konnenuun
npenogaBaHus yueOHoro npeamera «Pu3nka» B 00pa3oBaTesbHBIX opranuzanusax Poccuiickoit
deneparun, peaau3yoInX OCHOBHbBIE 00111e00pa3oBaTeIbHbIE IPOrPaMMBbI, YTBEPKIEHHON
pemenneM Komnernn MunuctepcerBa npocsemienus Poccuiickoit @eaepanuu (mpoTokos ot 3
nexadbps 2019 r. Ne [TK4BH).

Henun usyvyenus puznkm:

e IpPUOOpETEeHHE UHTEpEeca U CTPEMIICHHS 00YJaIoLINXCsl K HAYYHOMY M3yYEHHIO TPUPOIHI,
Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIe TO3HAHUS U (POPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHMS KaK pe3ysIbTaTa U3ydeHHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEICTABICHUN O POIH (UMKHU IS pa3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHii;

e pa3BUTHE NPEACTABICHUI O BO3MOXKHBIX cepax Oyaylieit npodeccuoHanbHOM
JeSATeTLHOCTH, CBA3aHHOM ¢ (DM3UKOMU, TTOATOTOBKA K JaTbHEHIIIEMY 00yUEHUIO B 3TOM
HaIlpaBJICHUU.

Joctrxenue 3Tux 1esnei nporpaMMsl Mo (U3NKe Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus
o0ecreynBaeTcsl perIeHueM CIeIyIoIuX 3a1a4:

e npuoOpeTeHre 3HaHU O JUCKPETHOM CTPOCHHMHU BEUIECTBA, O MEXAHUYECKUX, TEIIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e pPUOOpPETEeHUE YMEHUH OMUCHIBATh U OOBSICHITH (PU3NUECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;



e OCBOGHHE METOOB PEHICHUS MPOCTEHIINX PACUETHBIX 331a4 C UCTIOIh30BAHUEM
bu3nYECKUX MOJIeNeil, TBOPUYECKHUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHHI HAOIIOAATh IPUPOIHBIC SIBICHHUS U BBIIOJIHSITH OTIBITHI, Ta0OpaTOPHEIC
paboThI U IKCIIEPUMEHTAIBHBIE HCCIIETOBAHUS C UCIIOIH30BAaHUEM H3MEPUTEIIBHBIX
puOOPOB;

e OCBOEHHE MPUEMOB pabOTHI ¢ HHPOPMALIUEH (PU3UUECKOTO COJICPIKAHMSI, BKIIOYAs
UH(POPMAIIHIO O COBPEMEHHBIX JIOCTHKCHUAX (PU3HUKH, aHATU3 U KPUTHUECKOE
OlLICHUBaHKE MHPOPMALINY;

e 3HAaKOMCTBO CO cepamu MPOPHECCHOHATLHON JCATEIILHOCTH, CBSI3aHHBIMH C (PH3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUSIX (DU3MUECKON HAYKH.

Ha uzyuyenue ¢puszuku (6a30BbIil ypOBEHB) HA YPOBHE OCHOBHOT'O O0IIIETO 00pa30BaHMs
oTBoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hezeni0), B 8 kiacce — 68 yacos (2 yaca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B HefIenio).

[Ipennaraemslii B iporpaMme mo Gpu3uke rnepeueHs J1abopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHAATEeNbHBIN XapaKTep, YIUTENb AeTaeT BEIOOP MPOBEACHHS Ta00paTOPHBIX paboT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX 0COOCHHOCTEH 00YUaIOIIUXCsl, CIUCKA HKCIIEPUMEHTATbHBIX
3aJJaHMii, TIPeIaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO dK3aMeHa 1o (hU3HKe.

COJAEPKAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.
®duszrka — HayKa o npupoje. Apnenus npupoabl. uznueckre SBICHH: MEXaHUYECKHeE,
TEIUIOBbIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.
Ouznyeckue BenuuuHbl. M3Mepenne pusnueckux BennunH. Gusndeckue mpruOOpEI.
ITorpemnocTs n3MepeHuii. MexayHapoiHas CHCTeMa €INHHIL.
Kak (u3uka u npyrue ecrecTBEHHbIE HAyKH W3ydaroT Npupoay. EctecTBeHHOHayuHBIH METOA
MO3HaHM: HAOII0eHUE, TOCTAHOBKA HAyYHOTO BOIIPOCA, BBIABUKEHHE TUIIOTE3, SKCIIEPUMEHT
110 IPOBEPKE TUIIOTE3, 00BSICHEHUE Ha0M0gaeMoro apieHus. Onucanue GU3nuecKux sSBJICHUH C
ITOMOIIBIO MOJIEIIEH.
Hemoncmpayuu.
1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUSI.
2. ®usuyeckue NpuOOPbI U MpoLeaypa MPSIMBIX U3MEPEHUI aHaJIOrOBBIM U IIU(PPOBBIM
npubopom.
Jlabopamopuvie padomol u onvimel.
1. OnpeneneHue 1EHBI I€IEHUS TKATBI U3MEPUTEIHHOTO MPUOOpA.
2. V3MepeHue pacCTOSTHUM.
3. Hsmepenne 00bEMa )KUIKOCTH B TBEPIOTO TEIIa.
4. OrmpeneneHue pa3MepoB MajbIX TeIl.
5. HMsmepenue TemnepaTypsl IPH MOMOILHU KHUJIKOCTHOTO TEPMOMETpPA U JaT4yuKa
TEMIEPATYPHI.
6. IlpoBemeHue uccine0BaHUS IO IPOBEPKE TUIIOTE3bI: TAITBHOCTH MOJIETA MAPUKa,
MYIIEHHOTO FOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIbIIE BHICOTA ITyCKa.
Paspnen 2. [IepBoHayaibHbIE CBEACHHUS 0 CTPOCHHHU BelleCTBA.
CrtpoeHue BelecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, TOKa3bIBAIOLIUE TUCKPETHOE
CTpOEHHE BEIECTBA.
JIBmxeHue yactull BemecTBa. CBsA3b CKOPOCTHU ABM)KEHUS YaCTHIL C TEMIIEPATYPOH.
BpoynoBckoe nmwxkenue, nuddys3us. BzaumoaeiicTBrue 4acTHI] BEIIECTBA: TPUTSIKEHUE U
OTTaJIKUBAHUE.
ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOEHHE ra30B, )KUIKOCTEN U TBEPABIX (KPUCTATUIMYECKHUX )
Ten. B3auMocBsI3p MEXly CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSTHUAX U UX
ATOMHOMOJIEKYJIAPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJBI.
Hemoncmpavyuu.
1. Habmronenne OpOyHOBCKOTO JIBHIKCHHSI.



2. HaGmonenue nuddysuun.
3. Habmionenue siBieHui, 0OBACHIIOMUXCA TPUTSHKEHUEM WM OTTAIKHBAHUEM YaCTHIL
BEIIECTBA.
Jlabopamopuvie pabomol u onvimol.
1. Omnenka quamerpa aToMa METOJIOM PSJIOB (C HCTOJIb30BaHUEM (oTorpaduii).
2. OmbITh IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.
3. OmnbITHI 10 OOHAPYKEHUIO EHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.
Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBIeE TeJl.
Mexanudeckoe aBuxeHue. PaBHomMepHOe 1 HepaBHOMepHOe JiBHxkeHHE. CkopocTh. CpeaHss
CKOPOCTb IIPY HEPAaBHOMEPHOM JIBU)KEHUU. PacuéT myTu 1 BpeMeHU JABHKEHUS.
SIBnenue nHepuuu. 3aKoH MHEpUUH. B3anMoaeincTBre Ten Kak IpUYMHa U3MEHEHHS CKOPOCTH
JIBUKEHMS Tell. Macca kak Mepa uHepTHocTH Tena. [ImoTHocTh BemecTBa. CBS3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00BhEMA BEIIECTBA.
Cuna xak xapakTepucTHKa B3auMoielcTBus Tes. Cuina ynpyroct v 3akoH ['yka. Msmepenue
CHUJIBI C TOMOILBIO AUHAMOMETpA. SIBJIICHHE TArOTEHUs U cuia TshkecTh. Cuila TSKECTH Ha
npyrux ianerax. Bec tena. HeBecomocTs. CrioxeHue cuil, HallpaBJIEHHBIX 110 OJHOM NpsSMOI.
PaBnonelictByromas cuit. Cuina Tperusi. TpeHue CKoJbKeHUs U TpeHUe MOoKosl. TpeHue B
IPUPOJIE U TEXHUKE.
Hemoncmpayuu.
Habumronenne MexaHn4ecKoro IBUKEHUS Tena.
N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHUs] UHEPIUH.
Habmroienue n3MeHeHns: CKOpOCTH MIPH B3aUMOJICHCTBUH TeTl.
CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSIMOI.
Jlabopamopnuvie padbomot u onvimol.
1. OmpeneneHuie CKOPOCTH PABHOMEPHOTO ABMKEHHUS (IIIApUKA B HKHUAKOCTH, MOJIEIIN
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmnpeneneHue cpeHel CKOPOCTH CKOJIBKEHUs Opycka WM LIapuKa M0 HAKJIIOHHOM
IJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTKEHUS (IedopMaliui) NPYyKUHBI OT
IIPUIIOKEHHOM CHJIBL.
5. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tela U
XapakTepa COIPUKACAOIINXCS TOBEPXHOCTEN.
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.
Hasnenue. CriocoObl yMEHbIIICHUS U YBeNWYeHUs AaBieHus. JlaBneHue raza. 3aBUCUMOCTb
JaBJIeHUs raza ot 00béMa, TeMieparypsl. [lepenaua naBneHust TBEPABIMU TEIAMHU, KUIAKOCTIMU
u razami. 3akoH [lackans. [IHeBMaTHueckne MalIMHbI. 3aBUCUMOCTD JaBJICHUS )KUJKOCTH OT
riyounsl. ['uapocrarnyeckuit napagokc. Coodatomnuecs cocysl. I 'napapnnyeckue
MEXAHU3MBI.
Atmocdepa 3emun u atmochepHoe naBienne. [[puauHb CyIecTBOBaHUS BO3IYIITHOM 000TOYKH
3emin. OnbiT Toppuuenu. M3mepenue atmMochepHOro naBieHus. 3aBUCUMOCTb aTMOC(HEPHOTO
JTaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! A u3mMepeHus: arMocepHOro AaBJICHUS.
JleiicTBUE )KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BelTankuBaromas (apxumeioBa) CHia.
3akon Apxumena. [TnaBanue ten. Bo3gyxoruiaBanue.
Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTYph.
Ilepenava naBieHUs! )KUIKOCTHIO U Ta30M.
Coo0mraronimecs: CoCy/Isbl.
I'mapaBnuyeckuit mpecc.
[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.
3aBUCUMOCTh BBITAJIKUBAIOIIECH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Teja U TNIOTHOCTU
KUIKOCTH.
7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BHITECHEHHOM JKUKOCTH.
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8. VYcnosue miaBaHus Tel: IUIABAHUE WM MOTPYKEHUE TEJ B 3aBUCUMOCTH OT

COOTHOUICHUS IVIOTHOCTEN TEJA U KUIKOCTH.
Jlabopamopnwvie padbomot u onvimeol.
1. HccnemoBaHue 3aBUCUMOCTH Beca TeJia B BOJIE OT 00bEMa MOTPYKEHHON B )KUIKOCTh
YacTH TeJa.
2. OmnpeneneHue BHITATKUBAIONIEH CHITBI, ICHCTBYIONIEH HA TEIO, MOTPYKEHHOE B
KUJKOCTb.
3. TIpoBepka HE3aBUCUMOCTHU BHITAIKMBAIOIICH CHITBI, ICHCTBYIOIIEH Ha TEIIO B KUIAKOCTH,
OT Macchl TeJna.
4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEH HA
TEJO B )KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YaCTH TEJa U OT IUIOTHOCTHU
KUJKOCTH.
5. KoncrpyupoBanue apeoMeTpa Uil KOHCTPYUPOBAHKE JIOJKU U ONpesiesieHue e
IPY30I0ABbEMHOCTH.
Pa3zgea S. Pabora u MOIIHOCTH. JHEpPrus.
Mexanunueckast pabota. MOIIHOCTb.
[TpocThie MexaHU3MBI: pblYar, 6J0K, HAKIOHHAS TIIOCKOCTh. [IpaBuiio paBHOBECHS pblyara.
[TpumeHeHue npaBuiia paBHOBECHUS pbldara K 0JI0Ky. «30510T0€ paBuiio» Mexanuku. KIT/I
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckas sHeprus. Kunernueckas v noreHuuanbHas dHeprus. [IpeBpaienue oqHoro suaa
MEXaHUYECKOM IHEPTUu B APYroi. 3aKOH COXPAaHEHUsI SHEPTUH B MEXAHHUKE.
Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnusie padbomot u onvimol.

Omnpenenenne pabOTHI CHIIBI TPEHUS IPYU PABHOMEPHOM JABMKEHUHU TEJA O

TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue yciaoBHil paBHOBECHS phlyara.

3. Wsmepenne KIIJ] Hak1OHHOHN TITOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMS MEXaHUYECKOH IHEPIUH.

8 KJIACC

Pa3nen 6. TenuioBble siBJICHUS.
OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KWUHETUYECKON TEOpUH CTPOCHHS BelecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJ1. OMBIThL, MOATBEPKIAIOIINE OCHOBHBIE MOJI0KEHUS MOJIEKYIISIPHO-
KMHETUYECKON TEOPHH.
Monenu TBEPAOTO, )KUIKOTO U Ta3000pa3HOro COCTOSHUM BellecTBa. Kpucrannuieckue u
amopdusie Tena. OObSICHEHUE CBOMCTB Ta30B, )KUIAKOCTEH 1 TBEPIBIX TEJ HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKON Teopur. CMaurBaHUE U KalUJUISIPHBIE IBJIEHUS. TeraoBoe
paciMpeHue U cxxaTue.
Temneparypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TEIUIOBOTO ABMKEHUS YacTUL. BHyTpeHHsIs
sHeprus. CrocoObl N3MEHEHUs! BHYTPEHHEH SHEPruu: Temionepeaaya U coBepilieHrne padoThl.
Buasl Tenonepenaun: TEMIONPOBOIHOCTh, KOHBEKIUS, U3TyUEHHUE.
KonuuecTBo TemnoTel. Y aenpHas TEMI0EMKOCTD BellecTBa. Termioo0MeH U TEMI0Boe
paBHOBecHe. YpaBHEHUE TEIUIOBOTo Oananca. [InaBienue u oTBepAeBaHNE KPUCTALTHIECKIX
BEIIECTB. Y AenbHas TeruioTa miasieHus. [lapoodbpasoBanue u konaeHcaus. Mcnapenue.
Kunenue. Y nenpHas Teriora napooOpa3oBanusi. 3aBUCHMOCTh TEMIIEPATyPhl KUIICHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.
BnaxnocTs Bo3ayXa.
OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMS.
[Tpuntmner padotsl TeroBeix aurareneit KI1/1 rermoBoro asurarens. TemioBble qBUTATENN U
3alIUTa OKPYKarOIEel Cpeibl.
3aK0OH COXpaHEHUs U IPEBPAILEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaX.
Hemoncmpayuu.

1. HaOGmronenue GpOyHOBCKOTO JABHIKCHHSL.

2. HaGmonenue nuddysuu.



HabGnronenue siBeHni CMauyuBaHUsI M KaITWJUISIPHBIX SIBJICHHM.
Habmroienne TemnoBoro paciupeHus Ted.
V3MmeHeHune AaBlieHus Ta3a pu U3MEHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTyphbl.
Bunb! Teruionepenayn.
OxJaxkJIeHHe MPpU COBEPILIEHUU PabOTHI.
HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.
10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
11. HaOmroneHue KUIEHUS.
12. HaGnroieHre IOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTATENIEH.
Jlabopamopuvie pabomol u onvimol.
1. OmnpITbl 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
2. OnbIThI IO BBIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM UJIH caxapa.
3. OmnbIThI 10 HAOIIOACHUIO TEIIJIOBOTO PACIIUPEHUS Ia30B, KUIKOCTEH U TBEPIBIX TeJl.
4. Ormpenenenne IaBjIeHUs BO3AyXa B OAJJIOHE MINPUIIA.
5. OmnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHUS BO3/AyXa OT ero 00béMa u
HarpeBaHUs WM OXJIKICHHUS.
6. IIpoBepka runore3sl JMHEHHOMN 3aBUCIMOCTH JJTUHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUECKOU TPYOKE OT TeMIlepaTyphl.
7. Halnronenue n3MeHeHUs BHYTPEHHEH SHEpPruu Tela B pe3yibTaTe TeIUIonepe1auu U
paboThl BHEIITHUX CHII.
8. HccnenoBanue siBjeHHs TEIIIOOOMEHA MTPH CMEUITMBAHUH XOJIOAHOMN U rOpsSYei BOBI.
9. OmpexneneHue KOJINICSCTBA TEIUIOTHI, TOJYYEHHOTO BOJOW MIPH TEIIIOOOMEHE C HarpeThIM
METAJUIMYECKUM LUINHAPOM.
10. Onpenenenne yaenpHON TEIIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mnpoiiecca UCHapeHusl.
12. Onpenenenne OTHOCUTEILHON BIaKHOCTH BO3TyXa.
13. Omnpenenenuie yaeabHOM TEIIOTHI IJIABICHUS JIbA.
Paznen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.
OnekTpuszanus Ten. [[Ba pona anexkTpuueckux 3apsaoB. B3anmoaencTBrue 3apsokeHHBIX TEI.
3akoH KynoHa (3aBUCUMOCTH CHJIBI B3aMMOJICUCTBHS 3apPSKEHHBIX T€J OT BETUYUHBI 3aps0B U
pPacCTOSTHUS MEXTY TEIaMH).
DnekTpuueckoe nose. Hanpsok€HHOCTE ayiekTpuueckoro mods. [IpuHimn cynepno3unuu
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).
Hocurenu snekTpuueckux 3apsioB. DJIeMEHTApHBIN dNeKkTpruyeckuii 3apsia. CTpoeHue aToma.
[IpoBOIHUKY M AMDIIEKTPUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOTO 3aps/ia.
DIIeKTPUUYECKHI TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. ICTOYHUKH MTOCTOSTHHOTO
TOKa. J[eHCTBUS 2MIEKTPUIECKOT0 TOKa (TEIIOBOE, XUMUYECKOE, MAaTHUTHOE). DNEeKTPUIECKUI
TOK B JKUJIKOCTSX M Ta3ax.
Onektpuueckas 1enb. Cua Toka. JnekTpuiyeckoe HanpsbkeHne. ConpoTUBICHUE TIPOBOIHUKA.
VnenpHOE conpoTUBIeHUE BellecTBa. 3akoH Oma i yyactka uenu. [locnenoBarensHoe u
napajuieJIbHOE COEJUHEHNE TPOBOIHUKOB.
PaboTta u MOLTHOCTH AJIEKTpUYECKOro Toka. 3akoH Jxoyns—JleHmna. DnekTpuueckue Lemnu u
MOTPEOUTENH dIEKTPUUECKOM dHeprun B ObITy. KOpoTKoe 3aMbIKaHHE.
[TocrosiHHBIE MarHUTHI. B3auMoielicTBE MOCTOSSHHBIX MArHUTOB. MaruuTHoe mosie. MarautHoe
noJie 3eMJIM M €0 3HaueHue JJid )Ku3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe nose
ANEKTPUYECKOTO TOKa. [[puMeHeHne 3eKTPOMAarHuTOB B TEXHUKE. J[eMICTBHE MarHUTHOTO MOJIS
Ha MPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb IOCTOSTHHOTO ToKa. Mcnonb3oBanue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.
Onbitel @apazes. SABnenue snekTrpoMarnuTHON UHAYKIUU. [IpaBuno Jlenna.
OnektporeHeparop. CrocoObl MOTyUeHUS dIAECKTPUICCKON IHEPTUU. DIEKTPOCTAHITNN Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.
Hemoncmpayuu.
1. Dnexrtpuszanus Ten.
2. JIBa pona 3ieKTpUUYECKUX 3apsiIoB U B3aUMOIEHCTBUE 3apSHKEHHBIX TEl.
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VY CTpolCTBO M ICHCTBHE 3JIEKTPOCKOIIA.
DIEeKTpOCTaTUUYECKAs UHTYKIIUS.

3aKOH COXpaHEHHS JICKTPUUECKUX 3aPsJIOB.
[IpOBOJHUKY U TUBTEKTPUKH.

MopaenupoBaHU€ CHIIOBBIX JUHUM SJICKTPUYECKOTO MOJIA.
W CTOYHHKH TOCTOSHHOTO TOKA.

JlelicTBUA 2IIEKTPUYECKOrO TOKA.

. DNEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BbIit pazps.

. I3mepenue cuiibl Toka aMIepMeTpOM.

. I3mMepeHne 3JeKTpUYeCKOro HaNpsyKEHNUs BOJIBTMETPOM.

. Peocrar u mara3uH cCOpOTHBIIEHUN.

. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.

. MopenvpoBaHue HEBO3MOXKHOCTH pa3/eJIeHUs MOJIOCOB MarHuTa.
. MopenrpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1noJje Toka. JJIeKTPOMAarHuT.

. JlelicTBuE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbiTl Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUs HHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHUSI.
. DIIEKTPOreHePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnusie padbomot u onvimol.

1. OnbIThl 1O HAOIIOAEHUIO SJEKTPU3ALUH TEJI HHAYKIUEH U IPU CONPUKOCHOBEHHH.

2. HccnempoBanue neicTBUS SIIEKTPUYECKOTO OIS HA IIPOBOAHUKH U IUAIICKTPHUKH.

3. CoOopka u npoBepka padOThl JIEKTPUUECKOH LIEMH OCTOSHHOTO TOKA.

4. H3MmepeHue U peryJupOBaHHUE CHIIBI TOKA.

5. H3mepeHue u peryaupoBaHHUe HaNpsKEHUS.

6. HccrnemoBaHue 3aBHCHMOCTH CHIIBI TOKA, HIIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ncTopa M HApsHKEHUs Ha PE3UCTOPE.

7. OnbITHL, IEMOHCTPUPYIOIIHE 3aBUCUMOCTH JIEKTPUIECKOTO COMPOTUBIICHHS TPOBOTHIKA
OT €ro JUIMHBI, IUIOIIAAN NOMEPEYHOIr0 CEYeHUs U MaTepuaa.

8. TIpoBepka mpaBuia CI0KESHUS HAPSHKEHUH MPH MTOCIIEIOBATEIIPHOM COSTMHEHUH JBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuia Ui CHIIBI TOKA MPH MAPaUIEITEHOM COSTUHEHUN PE3UCTOPOB.

10. Omnpenenennie pabOTHI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOMN Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HYIIETO Yepe3 JIaMIIOUKY, OT HANPsDKEHUS Ha
HEH.

13. Onpenenenue KIIJl narpeBares.

14. VccnenoBaHne MarHUTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MAarHUTOB.

15. M3yueHre MarHuTHOTO TOJISL TOCTOSIHHBIX MarHUTOB MPU UX 00bEAMHEHUH U
pa3/ieneHNN.

16. UccnenoBanue AEUCTBUS 2JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITH, IEMOHCTPUPYIONIHE 3aBUCHMOCTH CHJTBI B3aMOICHCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HApPaBJICHUS TOKA B KaTyIIIKe.

18. M3yueHne AeWiCTBUSI MATHUTHOTO TTOJISt HA TPOBOTHHUK C TOKOM.

19. KonctpynpoBaHnue 1 u3ydeHue paboTsl dJIEKTPOIBUTATEINS.

20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITHI IO UCCIIEOBAHUIO SABJICHHS AJIEKTPOMAarHUTHON MHIYKIIMU: UCCIIEI0OBAaHHE
W3MEHEHH 3HAYCeHUS ¥ HAPABJICHUS MHIYKIIHOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.



Mexannueckoe aBrxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOro IBMKEHUs. PaBHOMEpHOE NpsIMONIMHENHOE ABH)KeHUE. HepaBHOMEpHOE
NpsMOJIMHEIHOE NBUKeHNE. CpeiHss U MTHOBEHHAs1 CKOPOCTh TeJla ITPU HEPABHOMEPHOM
JBU>KEHUU.

Yckopenue. PaBHOycKOpeHHOE TIpsAMONTHEHOE nBKeHne. CBoOoaHoe mageHne. OnbIThl
lanunes.

PaBHOMepHOE BIKeHUE 0 OKpYkHOCTH. [lepuon u yactora oOpaiienus. JInneitHas u yrimonas
ckopoctu. LleHTpocTpeMHuTeNIbHOE YCKOPEHHE.

ITepsniii 3akoH HetoToHa. Bropoii 3akon HetoTona. Tpetuit 3akon Hetotona. [Tpuniun
CYNEPIIO3UIUU CHIL.

Cwita ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuja TPEHHUSI CKOJIbKEHHUS, CHJIa TPEHUSI OKOS,
JIpyrue BUJbI TPEHUS.

Cuna TsKeCTH M 3aKOH BCEeMHPHOTO TATOTEHUS. Y CKOpeHHe CBOOOIHOTO NajieHus. JBukenue
rianeT Bokpyr Comnnia. IlepBast kocmudeckas ckopocTb. HeBecoMocTh U meperpy3Ku.
PaBHOBecue marepuaibHOil TOuku. AOcomoTHO TBEpAOE Teso. PaBHOBecHe TBEPIOTO Tema ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsce Tena. U3menenue umiyibca. UMmysabce cuiibl. 3aKOH COXpaHEHUS! UMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckasi pabota u MOITHOCTh. PaboTa cuil TskecT, ynpyroctu, TpeHusi. CBs3b SHEpTuu
1 pabotel. [ToTeHIMaNBHAS SHEPTHSI TeJa, MTOIHITOTO HaJl TOBEPXHOCTHIO 3EMIIH.
[loTenuumanbHas sHEprus cxaToil npyxuHel. Kunernueckas sneprus. Teopema 0 KHHETHYECKOM
SHEpruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.

HabGmronenrne MexaHH4eCKOTo JBMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETa.

2. CpaBHEHHE ITyTeH U TPACKTOPHIA JBUKEHHS OJHOTO U TOTO ke TeJla OTHOCUTEIHHO
pa3HBIX TEJI OTCUYETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABMKECHHUS.

4. HccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JIBHIKCHHUS.

5. HaOGmroneHue IBMKEHUS TeJa MO OKPYKHOCTH.

6. HaOmroneHne MexaHMUYECKHUX SBICHUH, MPOUCXOIANINX B cUCcTeMe OTcuETa «Temexkay
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBHKEHUU OTHOCHTEIHHO KaOuHeTa PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tejla U JICUCTBYIONIECH Ha HETO CUJIBI.

8. HalmromeHue paBeHCTBa CUJI PU B3aUMOICHCTBUU TEJL.

9. H3meHeHwue Beca Tesia MPH YCKOPEHHOM JIBIKESHUH.

10. [Tepenaya ummynbca MpU B3aUMOICHCTBUU TEJL.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUU TEl.

12. CoxpaHeHue UMIyibca MPU HEYIPYTOM B3aUMOJACHCTBHH.

13. Coxpanenue UMITyJIbCca IpH a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabnroieHne peakTUBHOTO JBUKECHHUS.

15. CoxpaHeHue MeXaHUYeCKOW SHEPTruu Npu CBOOOIHOM IMaJIEHUU.

16. CoxpaHeHne MeXaHU4YEeCKOW SHEPTUH MPH JABIKEHUU Tella MO IeWCTBUEM TPYKHHBI.

Jlabopamopnwvie padbomovt u onvimel.
KoHcTpynpoBanue TpakTta Juisi pa3roHa U JaJIbHENIlero paBHOMEPHOTO ABUKEHUS
MIapHUKa WA TEIIeKKH.

2. OmpeneneHue cpeHe CKOPOCTH CKOJIbKEHUSI OpycKa WU IBIKEHUS [IapUKa IO
HAKJIOHHOM INIOCKOCTH.

3. Ompenenenue yCKOpeHHs TeJia MPU PaBHOYCKOPEHHOM JIBUKCHHUH 110 HAKIIOHHOU
MJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU IIPHU PAaBHOYCKOPEHHOM JIBI)KEHUH 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTesbl: €ClIU MPH PAaBHOYCKOPEHHOM JIBIKEHUU 0€3 HayallbHOM CKOpOCTH
MYTH OTHOCSITCS KaK Psii HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHNE MMPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CUJIbI TPEHUS CKOJIBKEHHUS OT CUJIbl HOPMAJIBHOTO
JIaBJICHUSI.

7. Omnpenenenue kodppuImeHTa TPSHUS CKOIBKCHUS.
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8. OmpeneneHue kECTKOCTH MPY>KUHBL.
9. Omnpenenenue pabOThI CHUIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHUU TeJa 110
TOPU30HTAILHOM MOBEPXHOCTH.
10. Onpenenenne pabOTHI CHIIBI YIIPYTOCTH MPH MOIBEME TPY3a C UCIIOIB30BaHHEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.
11. V3ydenue 3akOoHa COXPAHEHUS SHEPTHUHU.
Pa3zgen 9. Mexannueckue Ko1e0aHus U BOJHEIL.
Konebarenbnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUH: TIEPHOJI, 4acToTa,
aMIuMTyaa. MaremMatuyeckuil ¥ py>KUHHBIN MasTHUKY. [IpeBparienue sHepruu npu
K0JIe0aTeIbHOM JIBUKECHUU.
3aryxaromue konebanus. Beinyxaenusie konebanus. Pezonanc. Mexannyeckue BOJHBI.
CBolicTBa MexaHn4yecKuX BOJIH. [IpoosibHbIE 1 TIONIEpeUHbIe BOIHBI. J{JI1MHA BOJIHBI U CKOPOCTb
e€ pacipocTpaHeHus. MexaHndyeckue BOJIHbI B TBEPJIOM TeJie, CEHCMUYECKHE BOJIHBI.
3ByK. I'poMKOCTB 3ByKa 1 BbIcOTa ToHA. OTpaskeHue 3Byka. MH(pa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
Habmonenune xonebanuil Ten noJ 1eHCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Habumronenne BbIHYX/I€HHBIX KOeOaHU 1 pe30HaHca.
PacnipocTpanenue npoAoibHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEIH).
Habumroienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKyCTHYECKUI PE30HAHC.
Jlabopamopnusie padbomot u onvimol.
1. OmpeneneHuie 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMAaTUYECKOTO MAsITHHUKA.
2. OmnpezneneHue 4YacTOTHI U TIEpHOJIa KOJIeOaHHU IPY>KUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH MEPHO/Ia KOJIeOaHHH MOABEIIEHHOTO K HUTH Tpy3a OT
JUTHHBI HATH.
4. VccnenpoBaHue 3aBUCUMOCTH MEPUO/Ia KOJIeOaHHUH MPYKUHHOTO MasgTHUKA OT MaCChI

rpysa.
5. TIpoBepka HE3aBUCUMOCTH MEPHOA KOJIeOaHUH TPy3a, MOJABEIICHHOTO K HUTH, OT MacChl

rpysa.

6. OmbITHL, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD MepHOJIa KoJeOaHUii Py KMHHOTO MasiTHUKA

OT MacChl Tpy3a U KECTKOCTHU MPY>KUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJICHHUS.
Pa3nes 10. DiieKTpOMarHuTHOE 1M0JIe M JIEKTPOMATHUTHbIE BOJIHBI.
DIIEKTPOMArHUTHOE MOJIe. DINEKTPOMArHUTHbBIE BOJIIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[[Ixana smeKTpOMarHUTHHIX BOJIH. VICTIOIB30BaHME 3JIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CgoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BomHoBBIE CBOICTBa CBETA.
Jlabopamopnwvie padbomot u onvimol.

1. U3ydeHue CBONCTB 3IEKTPOMATrHUTHBIX BOJH C MTOMOIILI0 MOOUIBLHOTO TenedoHa.
Pazgean 11. CBeToBbBIE sIBJICHUS.
JlyueBast moniens cBeta. Mctounuku cBera. [IpsimonnHeiiHoe pacnpocTpaHeHUE CBETa. 3aTMEHUS
Counnna u JIynel. Otpaxenune cBera. [llmockoe 3epkano. 3aKOH OTpaKeHHS CBETA.
[Ipenomnenue cBera. 3aKoH npesioMieHus cBera. [loiHOe BHyTpeHHee OTpakeHUE CBETa.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUXCBETOBOAX.
Jlunza. Xox myueit B tuH3e. OnTudeckas cucreMa ¢oToanmnapara, MUKPOCKOIIa M TEJIECKOTa.
I'na3 kak ontuyeckas cucremMa. biIM30pyKoOCTh U JalbHO30PKOCTD.
Paznoxenue 6enoro ceera B criekTp. OnbiTel HptoToHa. CliojkeHHEe CIIEKTPATBHBIX I[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.

1. TlpsmonuHelHOE pacIpOCTPaHCHHUE CBETA.

2. OtpaxeHue cBera.

3. Tlomyuyenue nu3oOpa>keHui B MIIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKajiax.
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[Ipenomnenue cBera.
Onrtuyeckuii CBETOBO/I.
Xon tydeit B coOuparomiei JTruH3e.
Xox JIydeil B paccenBarolleH JIMH3E.
[Toryuenue n300pakeHU C TOMOILBIO JIUH3.
. [punnun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.
10. Mogens riasa.
11. PaznoxxeHue OEoro CBETa B CIIEKTP.
12. [TonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HbIX I[BETOB.
Jlabopamopuvie pabomol u onvimel.
1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaXKEHUSI CBETOBOT'O JIyda OT yrjia MaJieHusl.
2. Hzyuenue xapakTepUCTHK U300paKeHUs MpEAMETa B IIIOCKOM 3epKaJie.
3. HccnenoBaHue 3aBUCUMOCTH YTIJla IPEIOMIICHHS CBETOBOT'O JIyda OT yrIjia MaJieHus Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tomy4yeHnue n300pakeHUI ¢ TTIOMOIIBIO COOUpAIOIIEH JTMH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHIIBI COOMPATOIIEH JTNH3BI.
OMBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.
OnBITH IO BOCTIPHUATHIO I[BETA MIPEIMETOB MPH MX HAOIIOICHUN Yepe3 [IBETOBBIC
(UITBTPBI.
Pa3nen 12. KBanToBble fABJIeHUs.
OmnpiTel Pezepdopaa u mmanerapuast Moens aroMa. Mogens atoma bopa. Ucnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.
PannoaktuBHOCTh. Anb(a, 6eTa u raMmma-uznyuenusi. CtpoeHue aromMmHoro sapa. Hykinonnas
MoJieb aToMHOTrO sA1pa. M3otonsl. PannoaktuBHele npespauienus. [lepuon nomypacnana
ATOMHBIX fJIEP.
SnepHble peakuu. 3aKOHbI COXpPaHEHHUS 3apsAJ0BOI0 U MacCCOBOT'O YKCEN. DHEPIUsl CBSI3U
aTOMHBIX sifiep. CBA3b Macchl U S3HEpruu. Peakuuu cunresa u aenenus aaep. Mcrounuku
sHeprun CosHUA U 3BE3N.
SAnepHas sHepreTuka. JleiicTBYs paAOaKTUBHbBIX U3JIyYEHUH Ha )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.
CrHeKTpbl U3JIy4€HUs U TIOTJIOIIECHHUS.
CrieKTpbl pa3IMyHbIX T'a30B.
CnexTp Bogopo/a.
Hab6monenue TpexoB B kamepe Busbcona.
PaboTa cuéTurka HOHU3UPYIOUINX U3ITy4YEHUH.
Peructpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.
Jlabopamopuvie padomol u onvimel.
1. HalGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3TYYECHHUS.
2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTHH YACTHUIIBI IO TOPMO3HOMY ITYTH (IO
¢dororpadusm).
3. H3mepeHue paanoakTUBHOTO (QoOHA.
IToBTOpHTEIBLHO-0000 AN MOIYIb.
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[ToBTOpHUTENTEHO-0000IIAOIIHI MOTYJIb IPEAHA3HAYEH JJISI CHCTEMATH3aIluA U 0000IIICHUS
IPEMETHOTO COJIEPKAHUS U OIBITA JIEATETbHOCTH, TPUOOPETEHHOTO IIPU U3YyYEHUHU BCETO Kypca
bu3KKH, a TaKKe JJIs MOATOTOBKH K OCHOBHOMY T'OCYJJapCTBEHHOMY 3K3aMeHy 1o (pusuke ass
00y4aromuxcsi, BHIOPAaBIIUX 3TOT y4€OHBIN IPEIMET.

[Ipu u3y4eHNN TaHHOTO MOJYJISI PEATH3YIOTCSA U CHCTEMAaTU3UPYIOTCS BUABI IEATEILHOCTH, Ha
OCHOBE KOTOPBIX 00ECTIIEUNBACTCS JOCTIKEHNUE TPEIMETHBIX H METANPEIMETHBIX TUIAHUPYEMBIX
pe3ynbpTaToB 00yUeHUsI, POpMUPYETCS €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOEHHE HAYYHBIX
METOJIOB MCCIIEIOBAHUS SIBIICHUI MPUPOJIbI U TEXHUKHU, OBIIAJICHIE YMEHHUSIMH OOBSICHSTD
bu3nvecKue SBICHU, TPUMEHSS MMOTyYeHHbIC 3HAHUS, PEIAaTh 3a7a41, B TOM YUCIIE
KaueCTBEHHbIE 1 SKCIIEPUMEHTAIIbHBIE.

IIpuHIMIINAIBHO AEATEIBHOCTHBIN XapakTep JAHHOTO pa3iella pealu3yercs 3a CUET TOTo, 4To
o0yyaroImuecs BHIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM IIPE/IaraeTcs:



Ha OCHOBE MOJYYEHHBIX 3HAaHUM pacro3HaBaTh U HAYYHO OOBSACHATH (PM3UYECKUE SIBICHUS B
OKpY’Kalolllel MpUpoJie U MOBCEAHEBHOM )KU3HH;

HCII0JIB30BAaTh HAYYHBIC METOAbI UCCIICAOBaHHUA (1)I/I3I/ILIGCKI/IX ﬂBHCHHﬁ, B TOM YMCJIC OJId
IMPOBEPKU T'UIIOTE3 U MMOJTYUCHUSA TCOPETUICCKUX BBIBOOOB;

O00BACHATH HayY4YHBIC OCHOBBI Han0o0JIee BaXKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ,
HaImpuMeEp, MPaKTUICCKOro UCII0JIb30BaHUA PA3JIMYHBIX KCTOYHHUKOB SHEPIUHU HAa OCHOBEC 3aKOHA
MMpEBpaIICHNA U COXPaHCHH BCEX N3BECCTHBIX BU0OB SHEPI'UH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3y4enue pu3nuku Ha ypoBHE OCHOBHOTO O0IIEro 00pa30BaHuUs HAIIPaBJICHO HA JOCTIKEHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pe3ynbraTe u3yueHus GuU3MKU Ha ypOBHE OCHOBHOI'O OOIIETr0 00pa3oBaHus y 00ydaromerocs
OynyT chOpMUPOBAHBI CIIEAYIONINE JINYHOCTHBIE PE3YNIbTAThl B YACTH:

e 1) MAaTPHOTHYECKOT0 BOCTIUTAHMS:

e - [IPOSIBJICHHE UHTEpECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nueckoil HayKu;

e - IICHHOCTHOE OTHOUICHHE K JOCTHKEHUSIM POCCHUCKUX YUEHBIX-(DU3HKOB;
e 2) rpa’KIaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e -TOTOBHOCTb K dAKTUBHOMY Y4YaCTHIO B O6CY)I(I[€HI/II/I O6H.I€CTB€HHO 3HAa4YMUMBIX U
3THYCCKHX HpO6J’I€M, CBA3AHHBIX C ITPAKTHUYCCKHUM ITPUMCHCHUCM ,Z[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I;

e - OCO3HaHHE BaXHOCTU MOPAIBbHO-ITUUYECKUX MPUHITUIIOB B JESTEIHHOCTH YUEHOTO;
e 3)3CTeTHYECKOr0 BOCIMTAHMS:

e - BOCHPUATHUEC SCTCTUYICCKUX KAYCCTB (1)I/I3I/I‘IGCKOI\/'I HAayKH: e€ rapMOHHUYHOI'O ITIOCTPOCHMU,
CTPOroCT, TOYHOCTH, JIAKOHUIHOCTH,

e 4) IEHHOCTH HAY4YHOI'0 MO3HAHMS:

e - OCO3HaHUE [IEHHOCTH (PU3NYECKON HayKN KaK MOIIIHOTO MHCTPYMEHTA MIO3HAHUs MHPa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENUIIEH COCTABIISIIOLIEN KYJIbTYPHI;

e - pa3BUTHE HAY4HOH JIF0OO3HATEILHOCTH, MHTEPECA K UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH;
e 5) popMupoBaHus KYJIbTYPbI 310POBbS H IMOLHOHAJIBLHOIO 0/1aronmoJIyYms:

e - OCO3HAHUEC LICHHOCTH 0e3omacHOro 0613333 KN3HU B COBPEMCHHOM TEXHOJIOTHYECKOM
MHPEC, BA(KHOCTHU IIPABUJT 0e30I1acHOT0 MOBCACHU HA TPAHCIIOPTE, HA JOpOTax, €
SJICKTPUYCCKUM U TCIJIOBBIM 060py,HOBaHI/ICM B JOMAIIIHUX YCIIOBUSAX;

e - chopMUpOBAaHHOCTH HaBbIKA PedICKCHUU, TPU3HAHUE CBOETO MPaBa Ha OMIMOKY U TaKOTO
JKe MpaBa y Jpyroro 4eaoBeKa;

e 6) TPYZ0BOIO BOCIINTAHMA:

e - aKTMBHOE YYacTH€ B PEIIEHUH MPAKTUYECKUX 3a/1a4 (B paMKax CEMbH,
00pa3oBaTeNbHON OpraHU3aIly, TOPO/Ia, Kpast) TEXHOJIOTUYECKON U COLMAIbHOM
HaNpaBJICHHOCTH, TPEOYIOLINX B TOM YHUCIIE U (PU3MUECKUX 3HAHHIA;

e - MHTEpPEC K MPAKTUUYECKOMY M3YUECHHUIO TPOPECCUid, CBSI3aHHBIX C (PH3UKOM;



7) IKOJIOrHYeCKOr0 BOCIIMTAHMS

- OpUEHTAIUs Ha MPUMEHEeHHEe (PU3NUEeCKUX 3HAHUHU ISl pelIeHus 3a1a4d B 001acTu
OKpY’KaroIllel cpelibl, JIaHUPOBAHUS MOCTYNKOB U OIIEHKU X BO3MOKHBIX MOCIIEACTBHMA
JUTSL OKPY KAIOLIEH cpeabl;

- OCO3HaHHME II100ATBLHOTO XapaKTepa SIKOJOTHUECKUX MTPOOJIEM U MyTel UX PeIICHHUS;
8) apanTanumM K M3MEHSIIOMUMCSH YCIOBUSAM COIMATBHON U IPUPOJIHOM Cpeabl:

- HOTpC6HOCTB BO BBaHMOHeﬁCTBHH IIpX BBITOJIHCHHUHN I/ICCJ'IC,HOBaHI/Iﬁ H IIPOCKTOB
(1)H3H‘l€CKOI>i HaITPaBJICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUAM JAPYI'UX;

- HIOBBIIICHUC YPOBHA CBOCH KOMIIETCHTHOCTH 4epe3 NPaKTUICCKYIO ACATCIBbHOCTD,

- oTpeOHOCTh B (JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YKciIe (OPMYIHPOBATH UJIEH,
MOHSATHS, TUIIOTE3BI O (PU3NIECKUX 0OBEKTaX U SIBICHUSIX;

- OCO3HaHUC IIG(I)I/II_[I/ITOB COOCTBEHHBIX 3HAHUHM M KOMIIETEHTHOCTEMH B 00J1aCTH (I)I/ISI/IKI/I;
- INIAaHUPOBAHUEC CBOCTO PAa3BUTUS B HpI/IO6pCTCHI/II/I HOBBIX (1)I/ISI/I‘IGCKI/IX 3HaHPII>i;

- CTPEMJICHHUC aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBA3U IPUPOLI, 06HICCTB8, u
9KOHOMUKH, B TOM HYHUCJIC C UCITIOJIb30BAHUECM (1)I/I3I/I‘~I€CKI/IX 3HaHHﬁ;

- OIICHKA CBOMX JICHCTBUI C yUETOM BIIMSHUSA Ha OKPY’KAIOIIYIO CPEAY, BO3MOYKHBIX
[J1I00AJIbHBIX [TOCIENCTBUH.

METANPEAMETHBIE PE3YJIbTATHI

B pe3synbrare ocBoeHUS TpOrpaMmbl 1o GU3UKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y
oOyuarorerocst 0yayT copMUpPOBaHBI MeTanpeIMeTHbIe Pe3yJibTaThl, BKIIIOUAIOIIUE
MMO3HAaBaTCJIbHBIC YHUBCPCAJIBHBIC y‘-I€6HI)I€ ﬂeﬁCTBHﬂ, KOMMYHUKATHBHBIC YHUBEPCAJIbHBIC
yueOHbIe AEMCTBUSI, PETYJIATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE AEHCTBHUSL.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCTBUS

ba3oBble JJornveckue aelcTBUS:

BBIABJIATE U XapaKTCPU30BATh CYHICCTBCHHLBIC ITPHU3HAKU 00BEKTOB (HBHGHHﬁ);

yCTaHaBIWBATh CYIIECTBEHHBIN PU3HAK KIaCCHU(UKAIINKI, OCHOBAHUS JJIs1 0000IIEHUS U
CpaBHEHMUS,

BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPECUYHNA B paCCMATPHUBACMBIX (I)aKTaX, JaHHBIX U
Ha6JHOILCHI/I${X, OTHOCAIINUXCA K (I)I/ISI/I‘-ICCKI/IM SABJIICHUSAM;

BBIABJIATH NPUYMHHO-CICACTBECHHBIC CBA3H ITPHU N3YUCHUU (1)I/ISI/ILIeCKI/IX SIBIICHUI U
mponeccoB, ACJIaTb BbIBOABI C UCIIOJIB30BAHUCM ACAYKTHBHBIX U HHAYKTUBHBIX
y'MOSaKJHOLIeHI/If/'I, BBIIBUT'ATh T'MIIOTE3bI O B3aUMOCBA3AX (I)I/ISI/I‘ICCKI/IX BCIIMYHUH,

CaMOCTOSITENILHO BBIOMPATh CIOCO0 perieHus yueOHo! pU3ndecKoil 3ajauun (cpaBHEHUE
HECKOJBKMX BapUAHTOB PEIICHMUsI, BRIOOp HanboIee MOIXOIAIIETO ¢ YIETOM
CaMOCTOSITENIEHO BBIICIICHHBIX KPUTEPUERB).

Ba3oBble ucciaenoBaTeabCKue AeiicTBUS .

HCII0JIB30BAaTh BOIIPOCHI KaK HCCJ’ICI{OB&TCJ’ILCKI/Iﬁ HHCTPYMCHT IIO3HaHMU,



e TPOBOJUTH IO CAMOCTOSITENILHO COCTABIEHHOMY IUIAHY OIBIT, HECIOXKHBIN (U3NYECKUN
9KCIIEPUMEHT, HEOOJIbIIOE HCcce0BaHne (PU3UUECKOTO SIBICHMUS,

e OLEHUBATh Ha MPUMEHUMOCTh U IOCTOBEPHOCTH HH(GOPMAIUIO, TIOTYYEHHYIO B X0J1€
MCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

e  CaMOCTOSATENHHO (HOPMYIHPOBATH OOOOIICHUS U BBIBOJBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUS, OTIbITA, UCCIICIOBAHNUS,

e IIPOTHO3UPOBATH BO3ZMOKHOC I[aJ'IBHGfIHICC Pa3BUTHEC (1)I/I3I/ILIGCKI/IX IIPOLECCOB, a TAKXKE
BBIIBUT'aTh IIPECAIIOIOXKCHUSA 00 ux Pa3BHUTHH B HOBLIX YCJIOBHAX U KOHTCKCTAX.

Pabora ¢ unopmanmeii:

e TMPUMEHSATH Pa3IUYHbIC METObI, THCTPYMEHTHI U 3aIIPOCHI MPU MOUCKE U 0TOOpe
uH(pOpMallMK WIK JaHHBIX ¢ YUETOM IPeIIOKEHHOM yueOHOo! (hr3nuecKoi 3a1auu;

e  AHAJIM3UPOBATbH, CACTEMATU3UPOBATH U HHTEPIIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX
BUIOB U (POPM IIPEICTABICHHUS;

e  CaMOCTOSTEIHHO BEIOMPATH ONTUMAIBHYIO (DOPMY TPECTaBICHUS HH(OPMAITUN 1
WLTIOCTPUPOBATh PElIacMbIe 3a/1a4i HECTIOKHBIMU CXEMaMH, IMarpaMMaMu, HHOM
rpaduKol U UX KOMOMHAITUSIMH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

e B Xx0Jie 00CYKIeHHS YICOHOTO MaTepuaia, pe3yIbTaToB J1a00paTOpHBIX padoT u
MPOCKTOB 33J1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMbI U BBICKA3bIBaTh UJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4U U MOJIJICpKaHUEe 0JIaroKeIaTeIbHOCTH OOIIEHMS,

e COHNOCTAaBJIATH CBOU CYXIACHHUSA C CYKACHUAMU NPYTHUX YHACTHUKOB JJUAJIOra,
O6H&py>KI/IBaTB pa3jiniuue u CXoACTBO 1'[03PII.IPII>1;

e BbIPAXKATH CBOKO TOUKY 3PCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

e MyOJUYHO NPEACTABISTH PE3YJIbTAThl BHIIOJTHEHHOTO (DU3HMUECKOT0 OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBaHMUSI, IPOEKTA);

e TIOHUMAaTh U HUCIIOJIb30BATh IPEUMYILIECTBA KOMaHAHON U UHIUBUyaIbHOU pabOTHI pU
peLIeHNH KOHKPETHON (U3UUECKOM MpoOIeMbl;

e TMPUHUMAThH LIETTU COBMECTHOM JIEATENBHOCTH, OPTaHNU30BLIBATh IEHCTBUS MO €€
JOCTIIKEHUIO: PACTIPEICIIATE POJIA, OOCYKAATh MPOIECCHl U PE3yIbTaThl COBMECTHOMN
paboTbl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

e  BBIIIOJHATH CBOIO 4aCTh paGOTBI, AOCTUTasA KaUCCTBCHHOI'O PE3YyJibTaTa I10 CBOEMY
HaITpaBJICHUIO U KOOPJAUHHUPYA CBOU JIENCTBUS C APYruMu 4JICHAMHU KOMaHBbI;

e OIICHMBATH KaU€CTBO CBOETO BKJIA/Ia B OOIIMI MPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIIbHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

e BBIABIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX, TPEOYIOUINX [T pEeIIeHUs
bu3nyecKuX 3HAHMIA;

e OPHEHTHUPOBATHCS B PA3IMUHBIX MOIX0JaX MPUHITHS pElIeHUN (MHINBUIYaIbHOE,
MPUHSITHE PELIEHUs B TPYIIIE, MPUHATHE PEUICHUH IPYIIOoN);



e  CaMOCTOSITEIbHO COCTABIISATH AIITOPUTM perieHus (pUu3nueckoi 3aaun Wid riaHa
UCCIIEIOBaHMA C YIETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh IIPEIJIaracMble BAPUAHTHI PEILICHUN;

e JIeNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMOKOHTPOJIb, IMOIMOHAJIbHbII HHTEJIJIEKT:
e JIaBaTh aJICKBATHYIO OIEHKY CUTYaIlMU U IIpeajiaraTh IjiaH e€ n3MEHEHUS;

e  OOBSICHATH MPUYUHBI TOCTHXKEHUS (HEIOCTUKEHHS) PE3yIbTaTOB JEATEIbHOCTH, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

® BHOCHUTH KOPPCKTHUBBI B ACATCIBHOCTDH (B TOM YHCJIC B XO/JI BBIITOJTHCHHUA (1)I/I3I/I‘-I€CKOI‘O
HCCICa0BaHUs UIN HpOGKTa) Ha OCHOBEC HOBBIX O6CTO${T6HBCTB, U3MCHUBIINXCA
CHTyaHHﬁ, YCTAaHOBJICHHBIX OH_II/I60K, BO3HUKIIIHNX pr,HHOCTeﬁ;

e OLOCHHUBATH COOTBCTCTBUC PC3YyJIbTaTa LCIIU U YCIIOBUSAM;

e CTaBHUTb ce0s Ha MECTO ApYyroro 4eJIOBCKa B X0A€ Criopa W JUCKYCCHU Ha HAYYHYIO
TEMY, IOHUMATb MOTHUBbBI, HAMCPCHUA U JIOTUKY APYIroro,

e TPHU3HABATH CBOE MPABO HA OMIMOKY MPH PEIICHUH (PU3NIECKHUX 33/1a4 WM B
YTBEPKJICHHUSX HAa HAy4YHBIE TEMBI M TAKOE K€ IIPaBO JAPYroro.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy o0yuenust B 7 Kj1acce mpeIMETHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAKATh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

e  HCIIONB30BATh MOHATHS: (PU3NUECKHE M XMMUYECKHE SBICHUS, HAOIIOICHUE,
SKCIICPUMCHT, MOACJIb, THIIOTE3a, CIUHHUIIBI (1)I/I3I/I‘I€CKI/IX BCJIMYMH, aTOM, MOJICKYJIA,
arperaTHble COCTOSIHUS BeIIeCTBa (TBEPIOE, KHUIKOE, ra3000pa3HOE), MEXaHHYECKOE
JBIDKCHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHS,
paBHOJIEHCTBYIOIIAs CHJIa, AedopMarus (ynpyras, IIacCTH4ecKas), HEBECOMOCTb,
COOOLIAONIUECs COCYIbI;

e paznuyath sBieHUS (UdPy3usi, TEIIOBOE IBMIKEHNUE YACTHI] BEIIECTBA, pPABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBUKEHUE, MHEPLUS, B3aUMOJIEHCTBHUE TEJl, PABHOBECUE
TBEPJBIX TEJ C 3aKPEITIEHHON OChIO BpallleHUs], Tepeada JaBJIeHUus TBEPIBIMU TEIAMH,
KUAKOCTSIMHU U Ta3aMH, aTMocepHOoe JaBJiIeHHe, TIIaBaHKHe T, PeBPaLICHUS
MEXaHUYECKON IHEPTHH) TI0 ONTMCAHUIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JEMOHCTPHUPYIONTUX TaHHOE (PU3UIECKOE SIBJICHUE;

e pacrmo3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PU3MUECKUX SIBICHUN B OKPYKAIOIIEM MUDE, B
TOM 4Hcie (PU3NYecKHe SBJICHUS B IPUPOE: IPUMEPHI IBIXKEHUS C PA3INUHBIMU
CKOPOCTSIMH B ’KMBOM M HE)KMBOU NMPUPOJIE, JEUCTBUE CUIIbI TPEHUS B IPUPOJE U
TEXHUKE, BIIMSHUE aTMOC(HEPHOTO JaBJIECHUS HA )KUBOM OpraHu3M, IIaBaHUE pPbIO,
pbIyary B Telle 4eloBeKa, pU ATOM NEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B yUeOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBICHHUI;

e  OMNUCHIBATh U3YYCHHBIE CBOWCTBA TeN U (U3UUYECKUE SBIICHHS, UCTIONB3Ys (hU3HUECKUE
BEITMYUHBI (Macca, 00bEM, TIJIOTHOCTh BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSIS
CKOPOCTb, CUJIA YIIPYTOCTH, CUJIa TSHKECTH, BEC TeJla, CHJIa TPEHUSs, AaBjieHUe (TBEPIOTO
Tena, HUAKOCTH, ra3a), BBITAJIKUBAIOLIAs CHIIa, MeXaHudeckasi paboTa, MOLTHOCTb, TJIeYO
CHWJIBI, MOMEHT CHJIBI, KO (OUILIMEHT MOJIE3HOTO IEHCTBUS MEXaHU3MOB, KUHETUIECKAs U
MOTEHLMaIbHAas SHEPTHs), IPU ONMMCAHUU MPABUIHLHO TPAKTOBATH (PU3HMUECKUN CMBICT
UCIIONIb3YEMBIX BEIMYUH, UX 0003HAUCHUS U CIUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTh



(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUUUHY C IPYTMMH BETUYMHAMU,
CTPOUTH TpapuKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepU30BaTh CBOWCTBA Tell, GU3UYECKHUE SIBJICHUS U MTPOIIECCHI, UCIIOJIb3YsI MPaBHIIa
CJIOKeHus cuil (BOJIb OJHOM MpsiMOit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MpaBUJIO paBHOBeCHs pbIvara (0J10Ka), «30JI0TOE MPABUII0» MEXaHUKH, 3aKOH
COXPAHCHHSI MEXaHWUYECKON SHEPTHH, TIPU ITOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA U 3aIllUChIBATh €r0 MATEMATHUYECKOE BBIPAKEHUE;

00BACHATH (PU3UYECKHUE SIBJICHHUSI, TPOLIECCHI U CBOMCTBA TN, B TOM YHUCJIE U B KOHTEKCTE
CUTYaIM IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISBISATh MPUUMHHO-CIICCTBEHHBIE
CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JIOTHYECKUX IIAroB C OMOPOH Ha 1—2 M3yYEHHBIX
CBOICcTBa (pU3NUECKUX SBICHUHN, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemath pacy€THbIe 3aa4u B 1—2 IeHCTBUS, UCHIONB3Ys 3aKOHBI M (POPMYIIBL,
CBsI3bIBalOIME (PU3NUECKUE BEITMUMHBL: HA OCHOBE aHaJIM3a YCJIOBHSI 3a/1a4y 3allUChIBATh
KpaTKoe YCIOBHE, OJCTABIATh (PU3HMUECKUE BETMUNHBI B (POPMYIIBI U IPOBOIUTH
pacyéTbl, HAXOAUTh CIIPABOYHbIE JaHHbIC, HEOOXOAUMBIE JIS pEIIEHUS 3a/1a4, OLIEHUBATh
PEATMCTUYHOCTD MOJYYEHHOH (pru3nuecKkoi BEeIMUHHBI,

pacro3HaBaTh MPOOIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH (PU3NIECKHX METOJIOB,
B OIIMCAHWU MCCJIEIOBAHUS BBIICISATH MPOBEPSIEMOE MPEIOIONKEHUE (TUIIOTE3Y),
pa3ianyaTh ¥ MHTEPIPETUPOBAThH NOMYyYEHHBINA Pe3yIbTaT, HAXOUTH OIIMOKH B XO/1€
OIIBITA, JEJIATh BBIBOJBI 110 €T0 PE3YJIbTATAM;

IPOBOAMTD OMBITHI 10 HAOIIOACHNUIO PU3NUECKUX SBJICHUM MU (PU3NUECKUX CBOMCTB
Tes1: (OpMYIMPOBATH IPOBEPsEMbIE IPEANIONIOKEHUS, COOUPATh YCTAHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATH XO/1 OIbITAa U (POPMYIUPOBATH BHIBOJIBI,

BBITIOJIHSITH MPSIMbIE U3MEPEHUSI PACCTOSTHUS, BPDEMEHHU, MACCHI TeJla, 00bEMa, CUITBI U
TEMIEPATYPHI C UCMOIb30BAHUEM aHAIOTOBBIX U IMU(PPOBBIX TPUOOPOB, 3aMHUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 33JaHHON aOCOIFOTHOM MOTPEITHOCTH U3MEPEHHIA;

MPOBOAMTD UCCIIEIOBAaHUE 3aBUCUMOCTH OJIHOM (PM3NYECKON BETMYUHBI OT IPYroi ¢
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCIMOCTHU YT PABHOMEPHO JBIKYIIETOCS
TeJla OT BPEMEHU JABWKCHUS TEJa, CUJIbI TPEHUS CKOJIBKEHUS OT Beca TeJla, KaYeCTBa
00paboTKK OBEPXHOCTEH TN M HE3aBUCUMOCTH CHJIBI TPEHHS OT TUIOIIa N
CONPUKOCHOBEHHS TEJI, CHJIBI YIIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BEITATKUBAIOIIECH
CHJIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJa U OT IMJIOTHOCTH KUAKOCTH, €€
HE3aBHUCUMOCTH OT IJIOTHOCTHU TeJa, OT TJIyOUHBI, HA KOTOPYIO TTOTPYKEHO TEJO,
YCIIOBUH TJIaBaHUSA TeJ, YCIOBHI paBHOBECHS pbluara u 0JIOKOB), y4acTBOBATh B
MJIAHUPOBAHUH YIEOHOTO MCCIIEIOBAHUsI, COOUPATh YCTAHOBKY M BBIIIOJIHATH U3MEPEHHS,
clenysl peasIoKeHHOMY TUTaHy, (PUKCUPOBAThH Pe3yIbTaThl MOTYYEHHONW 3aBUCUMOCTH
(U3UYECKUX BEIMYMH B BUJIE MPEIIOKEHHBIX TaOIHI] U TpaduKOB, JIE7aTh BBIBOJIBI IO
pe3yJbTaTam UCCIEOBAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEIMYUH (TIJIOTHOCTH BEIIECTBA
JKUJIKOCTH ¥ TBEPJIOTO TEJIA, CUJIa TPEHUS CKOJIbKEHHMS, JaBJIECHUE BO3yXa,
BBITAIKMBAFOIIAs CHJIA, IEHCTBYIONIAs HA TOTPYKEHHOE B KUJKOCTDH TeJ0, KOd(DPuImeHt
MOJIE3HOTO ACUCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYS MPEITI0KEHHON HHCTPYKIIUU: TIPH
BBITIOJITHEHUH U3MEPEHUHN COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUYUCTISATH
3HaYCHHE UCKOMOM BEIIMYUHEIL;

COOJIFOIaTh MpaBHJIa TEXHUKH O€30MAaCHOCTH MPU paboTe ¢ JTabopaTOpHBIM
o0opynoBaHueM;

YKa3bIBaTh MPUHLHUIIBI IEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPONCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIONIUECS COCY b, OapOMeTp, pbluar, MOABMKHBIA U
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;



e  XapaKTepU30BaTh MPUHIMUIIBI IEHCTBUS NU3YUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOHCTB
C OIIOPOH Ha UX ONUCAHUA (B TOM UHUCIIE: MOAIUITHUKN, YCTPOHCTBO BOJONIPOBO/A,
TUAPABIMYECKUI MTpecc, MAHOMETP, BHICOTOMED, MTOPUTHEBOM HACOC, apEOMETP),
UCTIONB3YS 3HAHHS O CBOMCTBAX (PM3MUECKUX SBJICHUN M HEOOXOAUMBIEC (PU3NUECKHE
3aKOHBI M 3aKOHOMEPHOCTH;

e IPHUBOAMUTH NPUMEPHI (HAXOIUTH HH(OPMAIIHIO O IPUMEPAxX) MPAKTHYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUI B MOBCEJHEBHOM JKU3HU 7151 00ecreueHus
0€301aCHOCTH MIPpU OOPALICHNUH C TPUOOpPAMH U TEXHHUYECKUMH YCTPOHCTBAMH,
COXPaHEHMsI 3I0pOBbsI U COOJIIOZICHNS HOPM KOJIOTHYECKOT0 ITOBEIEHUS B OKPYKaOLIeH
cpene;

e  OCYILECTBJIATH OTOOP HCTOYHUKOB MH(POpMaLnU B IHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOUIMXCS 3HAHUU U IIyTEM CpPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACTATH HH(OPMAIIHIO, KOTOPAs ABISETCS IPOTUBOPEUUBOI
WA MOXET OBITh HEJIOCTOBEPHOM;

e  HCIIOJIB30BATh MPH BBHIOJIHEHUHU YYEOHBIX 3a/laHU HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
(bu3nYECKOro cofiepxKaHus, CIpaBOUHbIE MaTepUalIbl, pecypchbl ceTu HTepHET, Bl1aieTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(PpOpMALIMK U3 OJHON
3HAKOBOW CHUCTEMBI B IPYTYIO;

e C03/1aBaTh COOCTBEHHbIE KPATKHUE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3
MCTOYHUKOB HH(pOpMaIuu (pr3muecKoro cojepKanus, B TOM YUCIIE MyOIHMIHO JeaTh
KpaTKHe COOOILIeHUs O pe3y/bTaTaxX IPOEKTOB WIIM y4eOHBIX UCCIEI0BAHUM, IPH 3TOM
IrPaMOTHO MCIOJIb30BaTh U3YUEHHBIN MOHATUIHBIN anmnapaT Kypca GU3HKH,
COIPOBOXKAATh BBICTYIIJICHUE IIPE3EHTALUECH;

e IIPU BBIIIOJHCHUHU y‘IC6HLIX IMIPOCKTOB U HCCIIeOBaHU M pacpeacisiTb 00513aHHOCTH B
Tpymie B COOTBETCTBHUU C IMOCTABJICHHBIMU 3aa4aMH, CJICAUTD 3a BBIIIOJITHCHUEM I1JIaHA
I[GI‘/JICTBI/II\/'I, aJICKBATHO OLICHHUBATb COOCTBEHHBIH BKJIaZA B ACATCIIBHOCTD I'PYIIIILI,
BBICTPAaNBATb KOMMYHHUKATUBHOC BSaHMOﬂeﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAIOIINUX.

K koH1y o6ydenus B 8 kiacce npeiMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTh y O0YUAIOIUXCS YMEHUI:

e HCIIOJIb30BATh MOHATHUSA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAJUTMYECKUE U aMmop(HBIE Tena,
HACBILIECHHBIA U HEHACBHIIEHHBIN T1ap, BIIAXXHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHSS
SHEprus, TEIIOBOW IBUTATEINb, YJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsij, SIIEKTPUIECKOE
0JI€, MTPOBOJIHUKH M TUAJICKTPUKH, IIOCTOSIHHBIN 3JIEKTPUYECKUH TOK, MArHUTHOE MOJIE;

e pa3nIMyaTh SABJICHUS (TEIUIOBOE PACHIMPEHHUE U CIKATHE, TEIIoNepeada, TEII0OBOe
paBHOBECHE, CMaYMBaHKE, KaIMJUIAPHbBIC ABJICHUA, UCTIApEHUE, KOHICHC AU,
IJIaBJI€HUE, KpUCTAITM3alMs (OTBEpI€BaHKE), KUTIEHUE, TeIUIONepeiaya
(TeTUIONPOBOTHOCTH, KOHBEKIIHS, H3Ty4EHHUE), DIIEKTPU3AITUs TN, B3aUMOICHCTBHE
3apsAa0B, AEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3AUMOACHCTBUE
MAarHMuTOB, IEMCTBHE MAarHUTHOTI'O MOJIS HA MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKIUA) IO ONKUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PUZNYECKOE SBIICHUE;

e pacro3HaBaTh MPOSIBICHUE U3YUCHHBIX (PU3MUECKUX SIBJICHUI B OKPYXKAIOIIEM MUPE, B
TOM 4uclie (U3NIECKHe SIBICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSHDKCHUE U KAWL PHBIC
ABJICHHS B IPUPOJE, KPUCTAIUIBI B IpUpoie, n3iydeHre CoJIHIA, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, MHEs, CHETa, AIEKTPUUICCKUE SIBJICHUS B
aTtMocdepe, 3IEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE T0JIe 3eMiH, Apend



HIOJIFOCOB, POJIb MArHUTHOTO TOJIS JJ1s1 )KU3HU Ha 3eMJle, NOJISIPHOE CUSTHUE, TIPU 3TOM
NEPEeBOIUTHIPAKTUUECKYIO 33/1a4y B YUeOHYIO, BBIICISATH CYIIECTBCHHbBIE CBOICTBA
(mpu3HaKM) PU3NYECKUX SIBICHUH;

OTHCHIBATh N3YUYECHHBIC CBOMCTBA Te U (PU3NUECKHE SIBICHUS, UCIIONb3ys (PU3NIecKue
BEJIMYUHBI (TEMITepaTypa, BHYTPEHHSS YHEPTUS, KOJUYECTBO TEIUIOTHI, yACIbHAS
TEIUIOEMKOCTb BELIECTBA, YAEIbHAS TEIUIOTA IUIABIEHUS, YAEIbHAs TEIIOTA
napooOpa3oBaHus, yIedbHAas TEIIOTa CTOPAHKS TOITUBA, KOADPHUITUEHT MOJIE3HOTO
JIEUCTBUA TEIUIOBOM MAlIMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3/1yXa, JJICKTPUUYECKUN
3apsiji, CHJIa TOKA, JJIEKTPUUYECKOE HAPSIKEHHUE, CONTPOTUBIICHUE TPOBOAHUKA, YIAEIBHOE
COIPOTHBIICHUE BEIIECTBA, pa00Ta U MOITHOCTh AIEKTPUIECKOTO TOKA), PU OMHUCAHUHT
MPaBUJILHO TPAKTOBATh PU3MUECKHUI CMBICT UCIIOJIb3YEMbIX BEJIUYHH, 0003HAYCHUS U
eAMHUIIB PU3NYCCKUX BEITUYHH, HAXOIUTh (POPMYIIBI, CBA3BIBAIONINE TAHHYIO
(GU3UYECKYIO BETUYHHY C APYTUMH BETMYMHAMH, CTPOUTH TpaUKu N3YyISHHBIX
3aBUCUMOCTEH (PM3MYECKUX BEIIMYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHUE SIBICHHUS U MPOLIECCHI, HCIIOIB3YsI
OCHOBHBIE IT0JIO’KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOEHUS BELIECTBA,
IPUHLINII CYNIEPIO3ULINHU T0JIeN (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsi/ia,
3akoH OMa /1151 ydacTKa 1ienu, 3akoH Jlxoyns—JIeHna, 3aKoH COXpaHEeHuUs! SHEPruu, Ipu
3TOM JaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3aIMCHIBATh €0 MaTEMAaTHUECKOE
BBIPaXECHMUE;

00BACHATH (I)I/ISI/I‘ICCKI/IG IMpoueCChl U CBOMCTBa TCJ, B TOM 4YUCJIC U B KOHTCKCTC CI/ITyaI_II/Iﬁ
MPAKTUKOOPHUCHTHUPOBAHHOI'O XapaKTEPa: BbIABIATH HPUINHHOCICACTBCHHBLIC CBA3H,
CTPOUTDH 00BsICHEHHE U3 1—2 JTOrHYECKUX IIaroB C OHOpOﬁ Ha 1-2 HU3YUCHHBIX CBOMCTBA
(bHSquCKI/IX ﬂBHeHHﬁ, (1)I/ISI/I‘IGCKI/IX 3aKOHOB HJIN SaKOHOMepHOCTeﬁ;

pemaTts pacy€THbIC 3a7a4u B 2—3 IeUCTBUSA, UCTIOIb3Ysl 3aKOHBI U (POPMYIIBI,
CBSI3bIBaIONIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaIM3a YCJIOBHS 3aJ]a4M 3aIlMChIBATh
KpaTKO€ YCJIOBHE, BBIABIISITH HEJIOCTATOK JAHHBIX IS pEIICHUS 3a/1a4u, BEIOUpATh
3aKOHBI U OPMYJIbI, HEOOXOUMBIE AJIs €€ pelIeHHs], TPOBOIUTH PACUETHI U CPABHUBATH
MOJTy4YEeHHOE 3HaUeHUe (PU3NYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMU;

paciio3HaBaThb HpO6JIeMBI, KOTOPLBIC MOKHO PCIIUTH ITPU ITOMOIIH q)HSI/II-ICCKI/IX MCETOJ0B,
HCIIOJIB3Ys OITMCAaHUE UCCIICAOBAHUA, BBIACIIATD ITPOBEPACMOC ITPEATIOTIOKCHUC,
OLCHUBATDH MPABUJIIBHOCTD ITOpAAKA MMPOBCACHUA UCCICA0BAaHM, 1CJIaTh BBIBOABI,

IPOBOJUTH OMBITHI MO HAOIIOIEHUIO (PU3HUECKUX SBICHUHN MM (PU3UUECKUX CBOMCTB Tel
(KanwIsipHbIE SIBJICHUSI, 3aBUCUMOCTbD J1aBJICHUS BO3AyXa OT €ro 00bEéMa, TeMIepaTyphl,
CKOPOCTH IIpOIiEcCca OCTHIBAHUS M HATPEBAHMSI IIPH U3IYYEHHUH OT LIBETA U3ITy4aroulei
(moromaroieii) MoBEpXHOCTH, CKOPOCTh UCIIAPEHUsI BOJBI OT TEMIIEPATYPHI )KUJKOCTH U
IIonan €€ MOBEPXHOCTH, MIEKTPU3ALNS TEN U B3aUMOJEHCTBUE IIEKTPUUECKUX
3aps70B, B3aMMOJIEHCTBHE MOCTOSHHBIX MarHUTOB, BU3yallu3allis MarHUTHBIX MOJIeH
IIOCTOSIHHBIX MarHUTOB, JEHCTBUS MAarHUTHOTO I0JI HA IIPOBOJIHUK C TOKOM, CBOMCTBA
3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOIBUraTelNs TOCTOSSHHOTO TOKa): (OpMYyJIMPOBAThH
IpoBEpsieMbIe MPEATNONIOKEHUS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOT0 000py/J0BaHUS,
OTHCBIBATH XOJ1 OIBITA U (POPMYITUPOBATH BHIBOJIBI;

BBIIIOJIHATH NPSMBIE U3MEPEHUS TEMIIEPATYPBI, OTHOCUTEIBHOMN BIAXKHOCTH BO3/1yXa,
CHJIBI TOKA, HANPSKEHUS C UCIIOIB30BaHUEM aHAJOTOBBIX MPUOOPOB U JATUYMKOB
(bu3NYECKUX BEJIMYNH, CPABHUBATH PE3YJIbTAaThl U3MEPEHUN C YUETOM 3aJaHHON
a0COIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCHMOCTH OJHOW (PU3NUECKON BETMYUHBI OT APYTOH C
HUCIIOJIB30BAHUEM HpHMBIX I/ISMepeHI/Iﬁ (SaBI/ICI/IMOCTB COHpOTI/IBJIeHI/ISI HpOBO,Z[HI/IKa OT €TI0
JUTMHBI, TIIOMIAIU TTOTIEPEYHOTO CEUCHHS U YAEIHHOTO COMMPOTUBIICHUS BEIIECTBA
HpOBOI[HI/IKa, CHJIBI TOKA, I/I,ZLYIJ_ICFO qepes HpOBOI[HI/IK, oT HaHpH)KeHI/ISI Ha HpOBOIIHI/IKe,



MCCJIEIOBAaHME MOCIIE0BATEIHLHOTO U MAapaJUIETbHOTO COETMHEHNN TPOBOIHUKOB):
TUTAHUPOBATh UCCIIEIOBAHUE, COOMPATh YCTAHOBKY U BBIMIOJTHATH H3MEPEHUS, CIICTYS
MpeJI0KEHHOMY IIaHy, (PUKCHUPOBATh PE3yJIbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUJIE
TabNIuI ¥ rpauKoB, IeJaTh BHIBOJBI 10 Pe3yIbTaTaM HUCCIIEIOBaHUS;

e TPOBOJUTH KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEIUUUH (yAeNIbHas TeIIOEMKOCTD
BEIIIECTBA, CONPOTUBIICHNE MMPOBOAHNUKA, PA0OTa U MOLTHOCTH SJIEKTPUIECKOTO TOKA):
IUTAHUPOBATh U3MEPEHUs1, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys
MPEJI0KEHHOW HHCTPYKIUU, U BHIYUCIISATH 3HAUCHHE BEIMUUHBI,

e coOmonaTh MpaBUia TEXHUKH 0€3011acCHOCTH MpH padoTte ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

e  XapaKTepu30BaTh IPUHLUIIBI AEHCTBHS U3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOICTB
C OIIOPOH Ha UX ONUCAHUA (B TOM UHUCIIE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETP,
napoBast TypOMHa, aMIIepMeTp, BOJIBTMETP, CUETUHK NEKTPUUECKON SIHEpIUy,
AJIEKTPOOCBETUTENbHbBIE PUOOPHI, HArpeBaTENbHbIE AIEKTPOIPUOOPHI (IIPUMEPHI),
JIEKTPUUECKHUE NPEIOXPAHUTEIH, FTTEKTPOMArHUT, IEKTPOIBUTaTENb IOCTOSHHOTO
TOKa), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3MUYECKUX SIBICHUI M HEOOXOIUMbIE
¢uznyecKrue 3aKOHOMEPHOCTH;

e pacrmo3HaBaThb POCTHIE TEXHUUECKHUE YCTPOMCTBA U U3MEPUTENIbHBIE IPUOOPHI 1O
CXe€MaM U CXEMaTHYHBIM PUCYHKaM (3KUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETP, IBUTATEb BHYTPEHHETO CrOPaHus, 3JIEKTPOCKOII, PEOCTaT), COCTABIIATD
CXEMBI JIEKTPUUECKUX LIETIEH ¢ IIOCIEA0BATEIbHBIM U APAJUIEIbHBIM COCJUHEHUEM
3JIEMEHTOB, pa3jnyasi yCIOBHbIE 0003HAYECHHUs JIEMEHTOB JIEKTPUUECKUX LIETeH;

e TPHUBOAWTH MPUMEPHI (HAXOIUTHh HHPOPMALIHIO O TPUMEPAX) MPAKTUIECKOTO
UCIIONIb30BaHUs (PU3NYECKUX 3HAHUI B IOBCETHEBHOM KHU3HMU IS 00€CTICUeHHS
0€30MacHOCTH NP 00paleHUH ¢ TPUOOPaMU U TEXHUYECKHUMH YCTPOIiCTBaMH,
COXpPaHEHMs 3/I0POBbsI U COOJIOZICHNSI HOPM KOJIOTHYECKOT0 MOBEIEHUS B OKPYKatoIIeH
cpene;

e OCYHIECTBJIATH MOUCK MH(DOpMaIuu pusudeckoro coaepxanus B UHTepHere, Ha OCHOBE
MMEIOLUXCA 3HAHUM U IIyTEM CPaBHEHUS JONOJIHUTEIBHBIX HCTOYHUKOB BBIIEIISATh
uH(pOpMaIINIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOM MITH MOXKET OBITh HEJJOCTOBEPHOIA;

e  HCIIOJIH30BATh MPH BBIIOJIHEHUHU YUEOHBIX 3a/laHUI HAYYHO-TIOMYJISIPHYIO JINTEPATYpPy
(bu3MUecKoro coxepkaHus, CpaBOUYHbIe MaTepUabl, pecypchl ceTi HTepHeT, BIaeTh
npuéMaMy KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusl MH(YOpPMALMK U3 OAHON
3HAKOBOM CHUCTEMBI B JIPYTYIO;

e CO3JaBaTh COOCTBEHHbIE MUCHMEHHBIE U KPATKHE YCTHBIE COOOIIEHUS, 0000111ast
UH(POPMALIHIO U3 HECKOJIBKUX UCTOUHUKOB (PU3HUECKOTO COJIEPKAHUSA, B TOM YHUCIIE
MyOJIMYHO TPENICTABIIATH PE3YNIbTAThl IPOSKTHOM MIIH UCCIIEIOBATEIhCKON
NeSITeIbHOCTH, TIPU 3TOM I'PaMOTHO MCIOJIb30BATh U3yUSHHbIN MOHATUIHBIN anmapat
Kypca (pHU3UKH, CONPOBOXKATh BHICTYINICHHE MTPE3CHTAIHEH;

e IIpU BBINOJIHEHUN YYEOHBIX MPOEKTOB U UCCIIEOBAHUN (PU3NUECKUX TPOLIECCOB
pacrpenensTs 0053aHHOCTH B IPYIIIE B COOTBETCTBHUHU C IIOCTABJICHHBIMH 33JJauaMH,
CJIEIUTH 32 BBINIOJHEHNEM IIJIaHA JIEVCTBUH U KOPPEKTUPOBATH €r0, aIEKBAaTHO
OLIEHUBATh COOCTBEHHBIH BKJIAJ B JIESITEIBHOCTD IPYIIIbI, BEICTPAUBATh
KOMMYHHKaTHBHOE B3aMOICHCTBHE, IPOSBIISA TOTOBHOCTD Pa3peIIaTh KOH(IUKTHI.

K koHIy o0y4eHust B 9 Kjiacce nmpeMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAKATh
c(hOpMHUPOBAHHOCTH Y OOyUAIOIIMXCS YMEHUMN:



MCIIOJIb30BATh IOHATHA: CUCTEMA OTCUETA, MATEPHAIIbHASA TOYKA, TPACKTOPHSI,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JABMKEHUS, nedopmanus (ynpyras, niacTudeckas),
TPEHHE, HEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTb U NIEPETPY3KH, LIEHTP TAKECTH,
a0COJIIOTHO TBEPZIOE TEJIO0, IEHTP TAKECTU TBEPAOIO TENA, PABHOBECUE, MEXaHUYECKHE
KoJIeOaHUs ¥ BOJIHBI, 3BYK, HH(Pa3BYK U yJIbTPa3BYK, JICKTPOMATrHUTHBIE BOJIHBI, LIKaJIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIIbHO30PKOCTh, CIIEKTPHI HCITYCKAHUS
U TIOTJIOLICHHUS, anb(a, OeTa- 1 raMMa-u3JIydeHUs], U30TOIIb, SiAepHast YHEPreTHKA,;

pa3iauyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOIHOE MaIeHHE Tell, PABHOMEPHOE
JIBUKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBHUE TE€J, PEAKTUBHOE JBUKEHHUE,
Kosie0aTesIbHOE IBIKEHUE (3aTyXarolllie U BhIHYKIEHHbIE KoJeOaHus), pe30HaHC,
BOJIHOBOE JIBUKEHHE, OTPAXKEHHE 3BYKa, IPSIMOJIMHENHOE PacIpOCTPAaHEHHUE, OTPAKEHUE
U TIPEJIOMJICHUE CBETa, MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHUE OEJIOro cBeTa
B CIIEKTP U CJIOXEHHUE CIIEKTPAJIbHBIX LIBETOB, IUCIIEPCUS CBETA, €CTECTBEHHAs
pPaZo0aKTUBHOCTb, BOSHUKHOBEHHUE JIMHEHYATOTr0 CIEKTPa U3ITy4EHUs) 110 OMKUCAHUIO UX
XapaKTEpHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE
SBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBIICHUH B OKpYyKaroiieM Mupe (B
TOM 4YHUCIIe (PU3UYECKHE SBIICHUS B TIPUPO/IC: TIPUIUBBI U OTIUBEI, TBUKCHHE TUTAHET
ConHeYHOM CUCTEMBI, PEAKTUBHOE ABUKEHUE )KUBBIX OPTaHU3MOB, BOCIPUSITHE 3BYKOB
JKUBOTHBIMU, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, I[yHAMH, X0, LIBETA TEJ,
ONTHUYECKUE SBJICHUS B IPUPOE, OMOIOTHYecKoe AeCTBHE BUIUMOTO,
yIBTPapUOIECTOBOTO U PEHTICHOBCKOT'O U3ITyUYEHUH, €CTECTBEHHBIN PaINOAKTUBHBIH
¢dboH, KOCMUYECKHE TyYH, PaJH0aKTUBHOE U3TyYeHHE MPUPOIHBIX MUHEPAJIOB, IEHCTBUE
PaauOaKTUBHBIX U3TyUYEHUN HAOPTaHU3M YeJIOBEKa), IPH 3TOM MEPEBOAUTH
MPAKTUYECKYIO 33]1a4y B y4EOHYIO, BBIIEIATH CYIIECTBEHHbBIE CBOMCTBA (TIPU3HAKH )
(bu3HYECKUX SIBICHUN;

OIMCHIBATh U3yUEHHBIE CBOICTBA Te U (PU3NYECKHE SIBICHUS, UCTIONIb3Ys PU3NUECKUE
BEJIMYMHBI (CPEHSSA U MTHOBEHHAs! CKOPOCTb Te€Jla IPU HEPABHOMEPHOM JIBUKEHUH,
YCKOpEHUE, IEPEMEILEHHUE, ITyTh, YIIIOBask CKOPOCTb, CUJla TPEHMS, CHJIa YIIPYTOCTH, CHIa
TSKECTH, YCKOPEHHE CBOOOTHOTO MaJIeHHs, BEC Tela, UMITYJIbC TeJla, UMIYJIbC CUIIbI,
MexaHu4yecKkas paboTa U MOILHOCTb, TOTEHLUAIbHASI SHEPTUs TeJla, HOJHATOTO HaJ
MOBEPXHOCTBIO 3€MJIH, [IOTEHLIUAIIbHAS DHEPI U CKATOM IIPYKUHBI, KHHETUYECKas
SHEprus, MoJIHasg MeXaHU4YecKas YHeprus, MepruoJl U YacToTa KoseOaHuil, UIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, ITOKA3aTENb IPEJIOMIIEHHS CPELIbI),
IPY ONMCAHHUU MTPABUIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOJIB3YEMBIX BEJIMYUH,
0003HaueHMSI U €IMHUIIBI (PU3HMUECKUX BEIMYHH, HAXOIUTh (DOPMYJIbI, CBSI3bIBAIOLIIHE
JaHHYIO (PU3UYECKYIO BETUYUHY C IPYTMMH BETMYMHAMHU, CTPOUTH TpaduKU N3YUEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTCPpU30BaATh CBOMCTBaA TCI, (bI/ISI/I‘-ICCKI/IC SABJICHUA U ITPOLICCCHI, UCITOJIB3YA 3aKOH
COXpPAaHCHUSA DHCPIrun, 3aKOH BCCMUPHOTO TANOTCHHUA, IPUHIMII CYIICPIIO3UIIUN CUJI,
MMPUHIUIT OTHOCHUTCIIBHOCTH FaHI/IJ'ICH, 3aKOHbI HBIOTOHa, 3aKOH COXpaHCHUS UMITYJIbCA,
3aKOHBI OTPAXCHUSA U MIPETIOMIICHHA CBETA, 3aKOHBI COXPAHCHUS 3apAa0BOTI0 1 MaCCOBOI'O
YUCCI IPU AACPHBIX PCAKIUAX, IIPHU 3TOM JaBATh CIIOBECHYIO (I)OpMyJIHpOBKy 3aKOHa "
3aIlMUCBIBATh €T0 MATCMATUYCCKOC BBIPAKCHUC,

O0BSICHATH (PU3UUECKUE MPOLIECCH M CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISIBISATH PUINHHO-CIICICTBEHHBIC CBSI3H,
CTPOUTH OOBSICHEHHE U3 2—3 JOrMYECKHUX II1aroB ¢ ONOPOi Ha 2—3 U3y4EeHHBIX CBOIMCTBA
bu3nUecKux SBICHUM, PU3NIECKUX 3aKOHOB MIJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3a7a4n (ONMUPAIOIITUECS HA CUCTEMY U3 2—3 ypaBHEHHH ), UCTIOIb3YS
3aKOHBbI U (1)0pMyJII>I, CBsI3bIBAIOIINC (I)I/ISI/I‘-IGCKI/IQ BCJIMYMHBI: HA OCHOBC aHAJIN3a YCJIIOBUA
3aJ]auM 3alKiChIBaTh KPaTKOE yCIOBHE, BBISBIATH HEIOCTAIOIINE WIH N30BITOYHbBIE



JaHHbIE, BBIOUPATH 3aKOHBI U POPMYJIbl, HEOOXOAUMBIE AJIsl PELIECHUS, IPOBOIUTH
pacuéThl U OLIEHUBATH PEATMCTUYHOCTD IMOTYYEHHOTO 3HaYeHUsI (PU3NUECKON BETMUNHBI,

pacro3HaBaTh MPoOIEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (PU3NIECKUX METOJIOB,
MCIIOJIb3YsI ONMKMCAHKUE UCCIIEIOBAHNUS, BBIICISTH IPOBEPSEMOE IIPEANOI0KECHHE,
OLICHUBATh MPABUIBHOCTH MOPS/IKA MPOBEACHUS UCCIICIOBAHMS, IEJIaTh BBIBOIBI,
MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUHN U OIIBITOB;

IPOBOJUTH OTBITHI M0 HAOIIOICHUIO (PU3MUECKUX SBICHUHN HIN (PU3HUECKUX CBOWCTB TEJ
(u3ydeHue BToporo 3akoHa HproTOHA, 3aKOHA COXpaHEHUs YJHEPTUH, 3aBUCUMOCTh
nepuoJia KojaeOaHuii MpyKMHHOTO MasiTHUKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/bI MaJbIX KojeOaHUH, MPAMOIMHENHOE PACIPOCTPaHEHUE
CBETa, pasJIoKEeHHE OEJI0r0 CBETA B CHEKTP, U3YUCHHUE CBOMCTB U300paKEHUS B INIOCKOM
3epKaJie U CBOMCTB M300pakeHUs ITpeIMeTa B coOMparolel JInH3e, Ha0Jt0JeHue
CIUIOIIHBIX U JIMHEHYATHIX CIIEKTPOB M3JIYUEHHS): CAMOCTOSATENIEHO COOMPATh YCTAHOBKY
13 U30BITOYHOT0 Habopa 000py10BaHHUS, ONTUCBHIBATh XOJI OIIbITA U €r0 PE3YJIbTaThI,
(bopMyIHpOBaThH BHIBOJIBI;

MIPOBOMTH MTPH HEOOXOJAUMOCTH CEPHIO TIPSMBIX U3MEPEHUH, OTIPEICIIssl CPEIHEe
3HAYCHUE U3MEPSEMON BEIMYHUHBI ((POKYCHOE pACCTOSTHHE COOUPAIONICH JIMH3HI),
000CHOBBIBAThH BBIOOP CIIOcO0a U3MEpeHUsl (M3MEPUTEIIBHOTO MPUO0pa);

IPOBOJUTH UCCIIE0OBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH C HCII0JIb30BAaHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTHU OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHUU
0e3 HayaJIbHON CKOPOCTH, Epro/ia KoJeOaHU MaTeMaTHYeCKOTO MasiTHUKA OT JUTMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPAKECHHSI CBETA OT yIjla NaJcHUs U yIJia PEJIOMIICHHS OT
yIJa najieHus): IIaHUPOBaTh UCCIIEJOBaHUE, CAMOCTOATEIBHO COOUPATh YCTAaHOBKY,
(UKCUPOBATH PE3yNIbTATHI OJTYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYHMH B BUJIC
TaOIHI U TPaQUKOB, AETaTh BBHIBOAKI 110 PE3yJIbTaTaM HCCIICIOBAHNUS;

IPOBOJUTH KOCBEHHbBIE U3MEPEHHUS (PU3NUECKUX BEITMUUH (CPEIHSSI CKOPOCTh U
YCKOpEHUE TeJla IPU PAaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHUE CBOOOIHOTO MaJIeHus,
KECTKOCTH MPYKUHBI, KO3(PPUIIMEHT TPEHUS CKOJIbKEHUs, MEXaHu4eckas paboTa u
MOIIIHOCTb, YacTOTa U MEPHOJ] KoJIeOaHUI MaTEMaTHUECKOT0 U MPYKUHHOTO MAasiTHUKOB,
ONITUYECKask CHJIa cOOMparoIelt TMH3bI, PaJMOAKTUBHBIN (POH): MIAaHUPOBATh U3MEPEHHUS,
coOuparh SKCIIEPUMEHTATIBHYIO YCTAHOBKY U BBIMOJIHITH U3MEPEHUS, CIIEAys
IIPEUI0KEHHON MHCTPYKLMH, BBIYUCIIATH 3HAYEHNE BEIMYUHBI U AaHAJTU3UPOBATh
MIOJIYYEHHBIE PE3YIbTAThI C YUETOM 3aJaHHOMN MOTPELIHOCTH U3MEPEHUI;

coOiroaaTh NpaBuiia TEXHUKU 0€30I1aCHOCTH IpU padoTe ¢ 1abopaTOPHBIM
000pyI0BaHNEM;

pa3ianyaTh OCHOBHBIC MIPU3HAKU U3YUEHHBIX (DM3MUYECKUX MOJENel: MaTepruaibHas TOUKa,
a0COJIIOTHO TBEPJI0€ TEJI0, TOYCUHBIN UCTOUYHUK CBETA, JIYY, TOHKAS JINH3A, IUTaHeTapHas
MOJIeNIb aTOMa, HYKJIOHHAsi MOJIEJ b aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPUHILHUIIBI JEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB
C OIOPOM Ha UX ONMCAHUA (B TOM UHUCIIE: CIIUIAOMETP, JaTYUKH MTOJI0KEHUSI, PACCTOSTHUS
U YCKOPEHMUsI, paKeTa, 3X0JI0T, OYKH, IePUCKOI, oToanmapaT, ONTHYECKUE CBETOBO/IBI,
CHEKTPOCKOII, I03UMETp, Kamepa BuiibcoHa), HCNOB3ys 3HAaHUS O CBOMCTBAaX
¢u3nueckux sSBICHUNA U HEOOXO UMbl (PU3UYECKHE 3aKOHOMEPHOCTH;

HCIIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH NU3YUCHHBIX TCXHUYCCKUX YCTPOﬁCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTHUECKUX MPOIIECCOB MPH PEIICHUH yIeOHO-
MPAKTUYCCKUX 3aaa4, OIITHYCCKUC CXEMBI IJId ITIOCTPOCHUA H306pa)KeHPII>i B INIOCKOM
3epKaJie ¥ cOOMpAIoIIeH JTMH3E,

MPUBOUTH MPUMEPHI (HAXOIUTH HHPOPMAIIHIO O TPUMEPaX ) MPAKTHIECKOTO
WCITONIh30BaHUS (PU3NUYECKUX 3HAHUI B TTIOBCEAHEBHOM XU3HU TSl 00eCTIeYeHUS



0€30MacHOCTH IIPU 0OpAIIEHUH ¢ TIPHOOPAMHU U TEXHHYECKUMHU YCTPONCTBAMH,
COXPAHEHHUS 3I0POBbS U COOIIOICHUS HOPM DKOJIOTUYECKOTO MTOBEJCHHS B OKPY KO

cpeze;

e  OCYIIECTBIISITH MOUCK MHPOpMAIUU GU3NIECKOTO coiepkanus B IHTepHETE,
CaMOCTOSITENIbHO (POPMYIUPYS MOUCKOBBIH 3a1IPOC, HAXOAUTH MYTH ONpPEAeTICHUs
JIOCTOBEPHOCTH MOTYYCHHON MH(POPMAITUN Ha OCHOBE UMEIOIINXCS 3HAHUN 1
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

e  HCIIOJIH30BATh MPH BBHITOJIHEHUU YUEOHBIX 3a/laHUI HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
($u3nIecKoro conepkaHus, CIpaBOYHbIC MaTepPHUaJIbl, peCypchl ceTH MHTepHeT, BIaIeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi UH(POpMALIMK U3 OJHON
3HAKOBOW CHUCTEMBI B IPYTYIO;

e CO3J1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIEHHUS HA OCHOBE HH(OPMAIIIH U3
HECKOJIbKUX UCTOYHUKOB (PU3UYECKOTO COACPKAHUS, MYOIUYHO PEICTABIISTD
pe3yabTaThl MPOEKTHON MM MCCIIEIOBATEIBCKON ACATEIHHOCTH, IPH ITOM IPAMOTHO
MCIOJIb30BaTh U3YUEHHBIN MOHATHUIHBIN amnmapaT U3y4aeMoro paszena GUu3nKu u
COIPOBOKAATh BBICTYIIJICHUE NPE3EHTALUEH ¢ yu€TOM 0COOEHHOCTEN ayJUTOPUHU

CBEpPCTHUKOB.
TEMATHYECKOE IINIAHUPOBAHHUE
7 KJIACC
No q q DJIeKTPOHHbIE
KoanuecTBo HCj10 HC10 (undposbIe)
1/ Tema Ja00paTop | KOHTPOJILH
o0pa3oBaTe/ibHbIE
- 1acos HBIX padoT | BbIX padoT
pecypchbl
Omuka u  puzHueckue bubmmorexa LIOK
1 6 3 1 https://m.edsoo.ru/
METO/IbI U3YUYEHHUS IIPUPOJIBI 2£416194
bubnuoreka
2 | CtpoeHue BemecTBa 4 - 1 IIOKhttps://m.edso
0.ru/7f416194
i crite bubmmoreka
BHUKCHHN 158
3 AMMONEHCTRHE T6 22 5 2 I[HOKhttps://m.edso
A g 0.1u/7f416194
Jlasnenne. 3akon A ena bubmmoreka
BIJICHHUC. KOH XM .
4 Inaparme Te P A 16 2 1 I[HOKhttps://m.edso
g . 0.1u/7f416194
bubmmoreka
5 | Pabora u sHeprus 17 3 1 [IOKhttps://m.edso
0.ru/7f416194
6 | Pe3epB yueObHOrO BpeMeHHU 3 - -
[To mporpamme 68 13 6
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8 KJIACC

Yucao JJIeKTPOHHbIE
Ne Yucao
Kosn4yecTBo KOHTPOJb (uudposbie)
n/ Tema Jadoparop
4acoB HBIX o0pa3oBaTejbHbIE
n HBIX padoT
paboTt pecypchbl
TennoBbIe SABICHUS 22 3 2 bubmorexa
1 LIOKnhttps://m.edsoo.
ru/7f4181ce
bubmuoreka [JOK
5 DNEeKTpUYECKUE SIBICHUS 28 5 3 https://m.edsoo.ru/7f
4181ce
DJIEKTPOMArHUTHbBIC SBJICHUS 5 2 bubmorexa [IOK
3 p https://m.eds00.ru/7f
4181ce
bu6mmoreka [IOK
4 CBeTOBBIE ABICHUS 12 1 1 hitps://m.edsoo.ru/7f
4181ce
Peseps 1 -
5 P
Hroro 68 11 6
9 KUIACC
Ne y q DJIEKTPOHHbBIE
KosmmuecTBo neIo ne1o (undpoBbIe)
Tema J1a00paTop | KOHTPOJILH
n/ odpa3oBaTebHbIE
- 1acos HBIX padoT | BIX padoT
pecypcebl
3aKOHBI JIBMKCHUS U bubnuorexa LOK
1 B3AIMO iﬁcmm Te 34 2 2 https://m.edsoo.ru/
A " 71412436
MexaHu4eckn KojeOaHus | bubnuorexa LOK
2 N 16 1 1 https://m.edsoo.ru/
ek 71412436
but6mmorekxa [IOK
3 | DiIeKTpOMarHUTHOE IOJIe 25 3 1 https://m.edsoo.ru/
7f41a4a6
CtpoeHue aroma ¥ aTOMHOTO bubmmorexa LIOK
4 g P o ATOMHAS SHEDII 19 3 1 https://m.edsoo.ru/
AP P 7f41a4a6
5 CtpoeHue u  SBOJIOLUSA 5 1 bubnmoreka [JOK
Bcenennoii https://m.edsoo.ru/
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7f41a4a6

PesepB yue6HOTrO BpeMeHI 3 - -

I[To mporpamme 102 9 6

YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

» ®usuka (B 2 yactsix), 7 kmace/ I'ennenmreitn JI.O., bynatosa A. A., Kopuunses N.H.,
Komkuna A.B.; mox pemakinueii Opnosa B A., O01iecTBo ¢ OrpaHUMYeHHOW OTBETCTBEHHOCTHIO
«BMHOM. Jlabopartopusi 3HaHui»; AKoHepHoe o0miecTBo «M3marenbctBo «lIpocBemenne»
» ®usuka, 7 xiacc/ [leppimkun A.B., OO11ecTBO ¢ OrpaHUYeHHONH OTBETCTBEHHOCTHIO
«IPODA»; AxunonepHoe obmectBo «M3narensctBo «IIpocsemienner»

» ®dusuka, 8 knacce/ [lepeimkun A.B., OOIIECTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODA»; AxunonepHoe obmectBo «M3narensctBo «IIpocsemienner»

» ®usuka, 9 xnace/ [eppimkun A.B., I'yrauk E.M., O0miecTBo ¢ orpaHUYeHHOM
0TBETCTBEHHOCTHIO «JIPODAY»; Akunonepnoe obmecto «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

E.A. Mapon OnopHble KOHCIIEKTHI U Pa3HOYpOBHEBBIE 3afaHus. K yueOHUKY 1is

0011e00pazoBaTeNbHBIX YueOHBIX 3aBeaeHU A.B. [1éppiukun "®dusuka 7, 8, 9 kmacc". -
CII6.:000 "Buxropus moc", 2014

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmoreka [{OK https://m.edsoo.ru/
POIII https://resh.edu.ru/
VYuu.py https://uchi.ru/
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