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HHOACHUTEJIBHASA 3AIINCKA.

[Iporpamma mo ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTAaBJIEHA HAa OCHOBE
MOJIOKEHUH U TpeOOBaHUH K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOH 00pazoBaTEIbHOMN
nporpammsl, rpenctaBieHHbIX B DI'OC OO0 ¢ yuérom denepanbHoii paboyei mporpaMmbl BOCIUTAHUS
n Konuenmuu npenogaBanust yaeOHoro npeamera «Dusnkay.

Conepxanue TporpaMMbl 1O (HU3MKE HampaBiIeHO Ha (OPMHUPOBAHHWE ECTECTBEHHOHAYYHOM
IpaMOTHOCTH OOYyYarOmMXCsi W OpPraHM3alUI0 W3y4eHus (U3MKM Ha JeATEIbHOCTHOW OcHOBe. B
nporpamMme 1o (pu3HMKe yYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO IMpeaMeTa B pealu3alud TpeOOBaHHMA
®I'OC OO0 K TIaHUPYyEeMbIM JTUYHOCTHBIM M METANpEJIMETHBIM pe3ysibTaTaM OOY4YeHHs, a TaKKe
MEXIPEIMETHBIE CBS3U E€CTECTBEHHOHAYUHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHwUs.

Cpox ocBoeHust yueOHoro npeameta «Duzukay - 4 roja.

[IponoHrupoBanHble CpoKH OOyuY€HHUs NPEIyCMaTPHUBAIOTCS JUIsl OOyYaroIIMXCs, Y KOTOPBIX
UMeeTCSl BBIP@KEHHAsT JNePUIUTAPHOCTh PEUEBOTO Pa3BUTHS, KOMMYHHMKATHBHBIX HAaBBIKOB WIN/U
KOTHUTHUBHBIX (yHKUUH, 4yTO TpeOyeT MAanbpHeilield opraHuzaluyd KOPpPEKLIHOHHO-Pa3BUBAIOILETO
00y4eHHS U pean3allui KOPPEeKIIMOHHO-Pa3BUBAIOIINX KypcoB. JlononmHutensHoe o0yuenue B 10 kmacce
MI03BOJISIET 00ECNIEYUTh TPOYHOE YCBOEHUE MPEAMETHOTO COAEepkKaHU 00yUEHHS 3a CUET (POPMHUPOBAHUS
MEKITPEJMETHBIX CBS3EH, X CUCTeMAaTU3aI[lK 1 00001IeHNs (B IIEPBOM MOJIYTOIUH OTBOAUTCS BPEMsl Ha
U3y4yeHHre Haubosiee CIOKHBIX TeM 9 Kiacca ISl JaHHOTO COCTaBa 0OyYaroIIUXCs 10 BBIOOPY YUHUTEIs,
BTOpOE mosyroaue 10 Kiacca OTBOAUTCS HAa MOBTOPEHHE U CHCTEMATU3AIHIO BCETO Kypca B IEJIOM ).

.Du3uka SBISETCS CHUCTEMOOOPa3yroIUM JUIsl €CTeCTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB,
MTOCKOJIBKY (PM3UUYECKHE 3aKOHBI JISKAT B OCHOBE TIPOIIECCOB U SIBJICHUM, N3y9aeMbIX XUMHEH, OMOJIOTHEH,
acTpoHOMHUEH W (u3MYecKor reorpadueil, BHOCUT BKJIAJ, B E€CTECTBEHHOHAYYHYIO KapTUHY MHPA,
MIpelocTaBIIsseT Haubosee sicHble 00pa3Ibl MPUMEHEHHs] HAYYHOI'0 METOoJla MO3HAHUS, TO eCTh crocola
MOJIyYEHUSI JOCTOBEPHBIX 3HAHUN O MHpE.

OnHa 3 TIaBHBIX 3a7a49 (GU3UIECKOTO 00pa30BaHUs B CTPYKTYpe 00Iero o0pa3oBaHUs COCTOUT B
(hopMHPOBaHUH €CTECTBEHHOHAYYHON I'PaMOTHOCTH U MHTEpEca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM YypOBHE IMpelNojiaraeT  OBJAJEHUE  CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO I'PAMOTHOCTb:

. HAy4YHO OOBSICHSTD SIBJIICHUS;

. OLICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOT'O UCCIIEI0BAHUS;

. WHTEPIPETUPOBATH JaHHBIE U HCIIOJIb30BATh HAy4yHbIEC JOKA3aTeNbCTBA Ui MOJyYEHUs
BBIBOJIOB.

esun nzyyenus GuU3UKu:

. pruoOpeTeHne HHTEpeca U CTpeMIIeHUsI 00y4JaroIUXCsl K HAyYHOMY U3YUYEHUIO TPUPO/IBI,
Pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

. pa3BUTHE TMPEACTAaBICHUM O HaydHOM METOAE T[O3HaHUS H  (QOpPMHUpPOBaAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHHSI K OKPY>KAIOIUM SIBJICHUSIM;

. (dbopMupoBaHHEe HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa HU3YYEHHs] OCHOB CTPOCHHUS
MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

. (dbopMupoBaHHe TPEACTABICHUNA O PO (PU3UKHU A PA3BUTHUS APYTUX ECTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

. pa3BUTHE TMPEACTaBICHUI O BO3MOXHBIX cdepax Oynymei mnpodeccrnoHalbHON

NeATeNbHOCTH, CBA3aHHOM ¢ (PU3MKOM, MOArOTOBKA K JajdbHEeHIIeMy O0Y4YEeHHUIO B 3TOM HaIlPaBJICHUH.
JlocTrkeHue 3THX IieJieil mporpammbsl 1O (U3MKE Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs

o0ecreunBaeTcs peIeHueM CIeAyIOINX 3a1a4:

. puoOpeTeHne 3HaHUN O JUCKPETHOM CTPOEHHUM BEIECTBA, O MEXAHMUYECKUX, TEIUIOBBIX,
ANIEKTPUYECKUX, MATHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

. pUoOpeTeHne YMEHHUN OMUCHIBATh U OOBSICHATH (PU3UUECKHUE SIBIICHHS C UCIIOJIb30BaHUEM
MOJTyYCHHBIX 3HAHUIA;

. OCBOEGHUE METOJIOB PEIIEHUs MPOCTEHIINX PACYETHBIX 33Jad4 C MCIOJb30BAHUEM
¢bu3nYecKux Mojieel, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;



° pPasBUTUC YMGHI/Iﬁ Ha6J'IIOIIaTI) IMPUPOAHBIC SIBJICHUA W BBIIIOJIHATDH OIIBITHI, J'Ia60paTOpHI)I€
paGOTbI 1 SKCIICPUMCHTAJIBHBIC UCCIICAOBAHNUA C UCIIOJIB30BAHUCM U3MCPUTCIIbHBIX HpI/I60pOB;

. ocBoeHHE TpuUEMOB paboThl ¢ uHpopManuell (Gu3nYecKoro coaepKaHus, BKIIOUYAs
MH(POPMAIIHIO O COBPEMEHHBIX JOCTIKEHUAX (DU3MKH, aHAIIN3 U KPUTUYECKOE OLIEHUBaHKE HH(popMaImu;
. 3HaKOMCTBO CO cepamu MpodhecCHOHATBFHON eATeIbHOCTH, CBI3aHHBIMU C (PU3HUKOH, U

COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JOCTHKEHUSIX (DPU3NIECKOIN HAYKH.

Koppexkuuonno-pa3BuBawiasi  HamnpaBJeHHOCTb  y4yeOHoro mpeavera «®Duzukay»
JOCTUTAETCA 3a CUeT:

J Pa3BUTHS PEUEMBICIIUTEIILHOW JAEATEIIBHOCTH B MPOIECCE YCTAHOBJICHHUS JIOTHYECKUX
BHYTPH- M MEXIPEIMETHBIX CBS3€H, OBJIAJCHUS YMEHHSIMHU CpaBHHBaTh, HaOII0AaTh, 0000IIATH,
aHAJM3UPOBATh, JIENATh BBIBOJIBL, MPUMEHATH (pU3ndecKue 3HAHUS ISl OOBSICHEHUSI CBOIMCTB SIBJICHUH U
BEIIIECTB, YCTAHOBJICHHUS CBSI3U MPOLIECCOB U SIBIICHUIA;

o MPUBIICYCHUS] MEKIUCHHUIUIMHAPHBIX  CBsI3€H, WHTEHCHBHOTO HHTEJUICKTYaIBHOTO
pa3BUTHS CPEICTBAMH MAaTEeMAaTWKH HAa MaTepHaje, OTBEYAIOIIeM OCOOEHHOCTSIM W BO3MOXKHOCTSIM
YYaIIuxcs;

o aKTHBHOT'O MCIOJB30BaHUS COBMECTHBIX C y4HTeneM (opMm paboThl (Hampumep, 3a1auH,
TpeOyrole MPUMEHEHHUS CIOKHBIX MaTeMaTHYECKHX BBIYMCICHUH H (opMyll, IO TeMaM penrarorcs B
KJIacCe C MOMOIIBIO YUUTENS);

o (bOopMHUpOBaHHS, PACIIMPEHHUS W KOOPAWHAIIMHM MPEIMETHBIX, IPOCTPAHCTBEHHBIX U
BPEMEHHBIX TIPEJICTABICHUH Ha MaTepuaie Kypca, B MPOIECCEe MPOBEICHUS TEMOHCTpAINi, OIBITOB,
HaOJI0ICHUH, SKCTIEPUMEHTOB;

o CHEIHAIbHOTO CTPYKTYPHpPOBAaHUS M aHalM3a H3y4aeMoro Marepuana (BblAeJICHHE
CYILECTBEHHBIX MPU3HAKOB H3YYaeMbIX SIBJICHUN U YCTAaHOBJIEHHUE UX B3aMOCBS3H);
J (hopMUpOBaHMs TMO3HABATEIBLHOW NESATENLHOCTU B XOJ€ (U3NYECKUX SKCIEPUMEHTOB U

HaOJI0ICHUH, IPU BBITTOJIHEHUH Ja00paTOPHBIX pabOT: yMEHHMS BBIIEIATH U OCO3HABATh yUeOHYIO 33/1a4y,
CTPOUTH U OPEUEBJIATH IJIaH JAEUCTBUHN, aKTyaIU3UpOBaTh CBOM 3HAHMUS,

° WCIIOIB30BaHUE METOJI0B TU(PPEPEHITUPOBAHHOM PabOTHI ¢ 00YUYaIOIIUMHUCS: TTIOBTOPEHHUE,
aHaJI3 M yCTpaHEHHE OIIMOOK, pa3paboTKa M BHINOJHEHHE HEOOXOAMMOIro MUHUMYyMa 3aJaHUM Uist
JUKBUJIALIUU MHAUBUTyalIbHBIX TPOOENIOB, cCUCTEMaTH3alusl MHANBUIYAIbHBIX 3a/laHU U pa3BUBAIOIINX
YIpaKHEHUH;

. JIOTIOJIHUTEIHHOE HHCTPYKTUPOBAHUE B XO/I€ YU€OHO! NesITeIbHOCTH;

. CTUMYJUPOBAaHUE YUEeOHOMN JesATebHOCTU: MOOLIPEHHE, CUTYyallHsl ycIexa, Mooy aeHue K
aKTUBHOMY TPYIY, SMOLIMOHAIIbHBIN KOM(OPT, JOOPOKETATEIbHOCTh HA YPOKE;

. WCIOJIb30BAHUS CIIELMAIbHBIX IPUEMOB U CPEICTB OOy4YeHMs, NMPUEMOB aHalM3a U

IIPE3eHTAlMM TEKCTOBOI'O MaTepHaja, OOECHeYMBAIOIIMX peau3alMi0 METOAa «OOXOIHBIX IIyTeW»,
KOPPEKIIMOHHOI'O BO3JEHCTBHMSI HA pEUEBYIO [ESITEIbHOCTb, IOBBIIIEHHE KOHTPOJIA 3a YCTHOM U
MUCbMEHHOM peublo.

OOyuaromuecss ¢ TOKENBIMU HApYLIEHUSAMH peYd U3-32 OCOOCHHOCTEH CBOEro pedyeBoro,
[I03HABATEIBHOTO U JIMUHOCTHOT'O PA3BUTHUS HYXKJAIOTCS B CYLIECTBEHHOW aJamnTaliy IpOrpamMMbl IO
¢u3uke. OcBoeHue yuyeOHOro marepuana Benercs IUGPGEPEeHIIMPOBAHHO C BKJIIOUYEHHEM 3JIEMEHTOB
KOPPEKIMOHHO-PA3BUBAIOIIUX TEXHOJIOIUH, OCHOBAaHHBIX Ha NPUHIMIIAX YCUJICHUS NPAKTHUYECKON
HaNpaBJICHHOCTU U3Y4aeMOro MaTepHasa; Ornopbl Ha )KMU3HEHHBIN OMNBIT 00yYaroIIUXCsl; OPUEHTALMU Ha
BHYTPEHHHUE CBSI3U B COJIEP’KaHUM M3y4aeMOoro MaTepHuaja Kak B paMKax OJJHOIO IpeaAMeTa, TaK U MEX1y
peaMeTaMu; HEeOOXOAMMOCTH M JOCTaTOYHOCTH B ONpEAE]ICHHU O00bEMa H3ydyaeMoro Marepuana;
BBEJICHUS B COJEp)KaHUWE YYEeOHBIX NpPOrpaMM KOPPEKLHMOHHBIX 33JaHUM, MpexyCMaTpUBAIOIINX
aKTUBH3ALMIO [I03HABATEIbHON JEATEIBHOCTH.

OcHoBHas (popMa opraHuzali y4yeOHOro 3aHATHS: YPOK. VCroyb3ylOTCsl MHIAMBHUIYalbHBIE,
IpyNIOBbIE, UHIUBH Yy aIbHO-TPYIIIOBbIE, HPOHTATIBHBIE BUIbI paOOTHI.

B pamkax anantupoBaHHOI 006pa3zoBaTenbHOM porpammel s neteit ¢ THP na nzydyenue ¢pusuku
¢ 7 no 10 xyacc oTBoUTCA 1O 2 yaca B HEJEN0, U3 pacuéra 34 yueOHble HEJeTH B TOJ1.

Bcero 272 yaca: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B
Hezeno), B 9 kinacce — 68 yacos (2 yaca B Hezenio), B 10 kmacce — 68 yacoB (2 4aca B HEJIENIO).



HCDG‘IEHB J'Ia6ODaTODHLIX Da6OT U OIIBITOB HOCUT DeKOMeHI[aTeHLHLIﬁ XapaxKTep, YUYUTCIb ACTTACT BI)I6OD IIPOBCACHUA
J'Ia6ODaTODHI)IX Da6OT M ONBITOB C YYETOM MHJIUMBUIYAJIbHBIX 0ocobeHHOCTEH 06an}0mnxc;1.

COJEP)KAHUE OBYYEHUA

7 KJIIACC
Pasnen 1. ®u3uka u e€ posib B NO3HAHUM OKPYKAIOLIEro MUpa.

®dusznka — Hayka o npupoje. SAsienHus npupoasl. Gusndeckue sIBICHUS: MEXaHUYECKUE, TEIJIOBbIE,
AJIEKTPUYECKHE, MAarHUTHBIE, CBETOBbIE, 3BYKOBblE.Pu3nueckue BeNUUUHBL M3MepeHue Qusnueckux
BenuuuH. Pusnueckue npubdopsl. [lorpemHocts n3Mepenuil. MexayHapoaHas cucrema enunHui.Kak
¢u3nKa W Opyrue eCTeCTBEHHbIE HAYKH M3y4aroT NMpHpoay. EcTecTBeHHOHAaydHBI METOJ MO3HAHUS:
HaOJIO/IeHNe, IMOCTaHOBKAa HAYYHOTO BOIPOCA, BBIIBMKCHHWE THUIIOTE3, AIKCIIEPHUMEHT MO MpPOBEpKE
TUTOTE3, 00BsICHEHHE HAOMI0aeMoro siBiieHust. Onucanne GU3NIecKuX SBJICHUM ¢ ITOMOIIBI0 MOJIEIIEH.

Jemoncmpayuu.
1. MexaHuueckue, TeIUIOBbIE, JIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.
2. ®wusuveckue MPUOOPHI U MPOIIEeTypa MPSIMBIX U3MEPEHHUH aHAJIOTOBBIM U ITU(PPOBBIM IPUOOPOM.

Jlabopamopnuvie padbomul u onvimel.
Omnpenenenure EHbBI JSICHUsI KAl U3MEPUTEITHLHOTO TIprbopa.
N3mepenue paccTosHUI.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TEA.
Ornpenenenne pa3MepoB MAJIbIX TEJL.
N3mepenue Temmnepatypsl Mpy MOMOIIHN KUAKOCTHOTO TEPMOMETPA U TaTYNKA TEMIIEPATYPHI.
[IpoBenenue uccnegoBaHUs MO MPOBEPKE THUIIOTE3bI: JATbHOCTH MOJIETA IIApUKA, IMYIIEHHOTO
TOPU30HTAIIBHO, TeM OOJIbIIIE, YeM OOJIBIIIE BBICOTA MTyCKa.
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Pasznea 2. [lepBoHayasibHbIe CBEeHUS 0 CTPOCHUM BellecTBA.

CrpoeHue BellecTBa: aToMbl M MOJIEKYJbI, UX pa3Mepbl. ONbITHI, T0KA3bIBAIOLIME AUCKPETHOE
CTpoeHHe BellecTBa. JIBmkeHue yacTull BemiectBa. CBsI3b CKOPOCTH JIBHYKEHUS YaCTHUIL C TEMIIEPATyPOH.
BbpoyHnoBckoe nBwkenue, nuddysus. BzaumoaelicTBue 4acTull BEIIeCTBa: MPUTSHKEHNE U OTTAIKUBaHUE.
ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOEHHUE Ta30B, KHUAKOCTEH U TBEPIBIX (KPUCTAIMYECKUX) Tell.
B3aumocBs3p Mexay CBOWCTBAMH BEIIECTB B pA3HbIX arperaTHbIX COCTOSHUSX M HMX AaTOMHO-
MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Jemoncmpayuu.
1. HaGmronenune OpOYHOBCKOTO JBM)KCHHUSI.
2. HaoOmonenue nuddysun.
3. HaOmronenue siBneHU, 0OBACHSIIONIUXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHIl BEIECTBA.

Jlabopamopnwvie pabomel u onvimel.
1. Ouenka quameTpa aToMa METOJIOM PAIOB (C UCTOIb30BaHUEM (poTorpaduii).
2. OmnbIThI 10 HAOIIOIEHUIO TEIUIOBOTO PACIINPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYISIPHOTO MPUTSIKEHUS.

Paspen 3. JIBuskeHne u B3auMO/AeliCTBHE TeJl.

MexaHu4ecKoe JIBH)KEHHE. PaBHOMepHOG U HEPABHOMCPHOC JIBUIKCHUC. CKOpOCTB. CpeI[H}I}I
CKOpPOCTH ITPpU HEPABHOMCEPHOM JIBUKCHUU. Pacuér IIyTHU U BpCMCHU ABUKCHU . SIBnenue HHCPLINU. 3akoH
HUHCPpLUU. BzaumogeiictBue Tell Kak IMpUYIrMHAa U3MCHCHUS CKOPOCTU JABHUIKCHUA TCII. Macca kak MEpa
HUHCPTHOCTHU TCJIA. IInoTHOCTH BemiecTBa. CBsI3b IJIOTHOCTH C KOJIUYECTBOM MOJICKYJI B CIUHUILIC 00BéMa
BCIICCTBA. Cuna Kak XapaKTCPUCTHUKA B3aHMOJICHCTBUS TEIl. Cuna YIIPYTOCTHU U 3aKOH FyKa I/I3MepCHI/IC
CHUJIbl C TIOMOINBKO JJUHaAMOMCETpA. SIBneHne TATOTEHHMS U cuia TsokecTu. Cujaa TSHKECTH Ha ApYyTrux
mranerax. Bec Tema. Heecomocts. CnoxeHue CUJI, HaIpPaBJICHHBIX 110 OJTHOM HpHMOﬁ.



PaBnopeiictByromas cuwil. Cuiia TpeHusi. TpeHHe CKOJbKEHUS U TPEeHUE MOKosA. TpeHue B Mpupoie u
TEXHUKE.
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Jemoncmpayuu.

HaGumrofieHne MeXaHU4eCKOro IBI)KEHUS Tella.

N3mepenue ckopocTy NpsSMOIIMHENHOTO IBUKCHHUS.
Habntonenue siBjaeHUs] UHEPIUH.

Habmroienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU TEII.
CpaBHeHHE Mace 0 B3aUMOJECHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopuwvie pabomel u onvimol.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO  JBWXKEHMs  (IIapuka B JKUJKOCTH, MOJENHU
ANEKTPUUECKOTO aBTOMOOUJISL U TaK JIajee).

Omnpenenenne cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WK IapyKa [0 HAKIIOHHOW TJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeENA.

OnepIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTshKeHUs (nepopManuu) MOpPYyKUHBI — OT
MIPUIIOKEHHON CHUJIBI.

OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHHSI OT Beca Tella M Xapakrepa
CONPUKACAIOIINXCS] TOBEPXHOCTEM.

Paznen 4. JlaBiieHue TBEPABIX TeJl, JKUAKOCTEN U ra3oB.
JaBnenue. CriocoObl yMEHBINIEHUS W YBEIWYCHHs JaBieHUs. JlaBieHue rasza. 3aBUCHMOCTH

JaBJIEHUs ra3a oT 00béMa, Temneparypsl. [lepenava qaBiaeHust TBEPIBIMU TEJIAMU, KUIKOCTIMHU U Ta3aMHU.
3akon Ilackans. [lHeBMaTWueckue MalIMHBL. 3aBUCHUMOCTHh JAaBJICHUS JKUJIKOCTH OT TJyOWHBI.
I'uapocratudeckuii mapagokc. CooOmiaronuecs cocyasl. ['mapaBiaudeckue MexaHu3Mbl. ATMmocdepa
3emnu u atmocdepHoe naBieHue. [IpuyuuHBI CyIeCTBOBaHMS BO3MYIIHONW 00070uku 3emiid. OmbIT
Toppuuennu. U3mepenue atMocepHOro qaBieHUs. 3aBUCUMOCTb aTMOC(EPHOTo AaBJIEHUS OT BBICOTHI
HaJ ypoBHeM Mops. [Ipubops! 1t u3mepenust atMocpepHoro AaByieHus. JlefcTBUe )KUIKOCTH U ra3a Ha
norpyk€HHOEe B HHMX Tello. BriTankuBaromias (apxumenoBa) cuia. 3akoH Apxumena. [lmaBanue Ten.

BosnyxomnaBanue.
Jemoncmpayuu.
1. 3aBUCHUMOCTH JaBJICHH ra3a OT TeMIIepaTyphl.
2. Tlepemaua gaBiaeHUS KUJIKOCTHIO U TA30M.
3. Coobmaromuecs CoCybl.
4. T'mapaBIuyecKuii mpecc.
5. IlposiBneHue aeicTBust aTMOCHEPHOTO 1aBIICHHUS.
6. 3aBUCHMOCTb BBITAJKUBAIONIEH CHJIBI OT O0bEMa MOTPYKEHHOM YacTH Tela U IJIOTHOCTU
YKUIKOCTH.
7. PaBeHCTBO BBITAJIKMBAIOIICH CUJIbI BECY BHITECHEHHOM KUIKOCTH.
8. VYcnoBue miaBaHWs TeEN: TUIABAaHUE WM TOTPY)KEHHE TEJI B 3aBUCUMOCTH OT COOTHOIICHHS

N =

MJIOTHOCTEH Tejaa M KUJKOCTH.

Jlabopamopuwvie padbomot u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOZIE OT 00bEMa MOTPY>KEHHON B J)KUIKOCTh YAaCTH Tela.
Omnpenenenne BHITAIKMBAIOLIEH CUJIB, IEHCTBYIOIIEH Ha TEIIO, IOTPYKEHHOE B KUAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIIBI, IEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MacChl
Tea.

OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIBI, NEHCTBYIOIIEH HA TEJIO B
KHUJIKOCTH, OT 00bEMA MOTrpyKEHHOM B KUAKOCTb YaCTH TeJla U OT IUIOTHOCTH KMJIKOCTH.
KonctpynpoBanue apeoMerpa WJIM  KOHCTPYMPOBAaHUE JIOJKM W  ONpeAeneHue  eé
I'PY30I0AbEMHOCTH.



Paspea 5. Pabora u MomiHOCTh. JHEpIrus.

Mexanunueckasi pabota. MomrHocTs. IIpocTbie MeXaHU3MBI: pbryar, O0J0K, HAaKJIOHHAs IIOCKOCTb.
[IpaBuno paBHoBecus priuara. [IpumeHeHue rnpaBuiia paBHOBECHS pblyara K 0JI0Ky. «30J10TOE€ IPABUIIO»
mexanuku. KIIJI mpocteix mexanu3moB. lIpocTeie MexaHuU3Mbl B OBITY M TeXHUKE. MexaHHUYECKas
sHeprus. Kunetnueckas u noreHuuanpHas 3Heprus. [Ipespaliennue o1HOro Buja MEXaHM4eCKOU SHEPTUH
B Ipyroi. 3aKOH COXPAHEHUsI SHEPIUM B MEXAHHKE.

Jemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuuvie pabomel u onvimol.
1. Onpenenenne pa®OTHI CHIIBI TPEHUS MPU PABHOMEPHOM IBM)KCHHH Tela 1O TOPU3OHTAIBHON
MTOBEPXHOCTH.
HccnenoBanue ycmoBui paBHOBECHS pblyara.
N3mepenue KIIJ] HakKIIOHHOH TUIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAHEHHUS MEXAHUYECKOM dHEpTUu.
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8 KUIIACC
Pa3pnen 6. TenioBble siBJIeHUS.

OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU CTPOEHHUsI BemiecTtBa. Macca u
pa3Mepbl aTOMOB M MOJIeKyJd. ONbITbI, MOATBEPkKIAIOIINE OCHOBHBIEC IOJOXKEHUS MOJIEKYJISIPHO-
KHHETHYECKOW Teopuu. Mogjenn TBEPAOTO, MKUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannumueckue u amopdnsie Tena. OObsiCHEHHE CBONCTB ra3oB, )KUJIKOCTEeH U TBEPBIX TEJ Ha OCHOBE
MOJIO)KEHUU MOJIEKYJISIPHO-KUHETHYECKOW Teopuu. CMauMBaHWE W KalWUISAPHBIE sBJICHUS. TerioBoe
pacmupenue u cxkarue. Temmeparypa. CBsa3b TeMIepaTypbl CO CKOPOCTBIO TEIIOBOTO IBUKEHHUS YaCTHII.
Baytpennss sueprus. CrocoObl M3MEHEHHS BHYTPEHHEH SHEpPruu: TEIUIONepenada W COBEPIICHHE
paboTel. Bumel Teruionepenayu: TEMIONMPOBOAHOCTh, KOHBEKIIWS, W3NydeHHe. KOIMYecTBO TETUIOTHI.
VYaenbHas TEMIOEMKOCTh BENIECTBA. TeMII0O00OMEH M TEIUIOBOE pPaBHOBECHE. YPaBHEHHE TEIIJIOBOTO
Oamanca. [lmaBneHue W OTBEp/EBaHME KPUCTAUIMYECKHX BEIIECTB. YAENbHAs TEIJIOTAa TUTABJICHHUS.
[TapooOpa3oBanne u kouaeHcarus. Mcnapenwe. Kunenuwe. YnenpHas Teruiora mapooOpa3oBaHMS.
3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT aTMOC(hEepHOTO AaBJeHHSA. BiaXHOCTh BO3ayxa. DHEprus
TOIUIMBA. YJienbHasl TerioTa cropanus. [IpunHmmmel pabotel TerioBeix nsuratencit KIIJ[ TemmoBoro
nBuraress. TenaoBble IBUTATeNIM U 3alllUTa OKPYKaIoIIel cpeabl. 3aKOH COXpPaHEHMS W MPEeBpalleHus
SHEPIrUU B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.
HaGnronenne 6poyHOBCKOTO JBHKEHUS.
Ha6mronenue auddysun.
HaGnronenue sBIICHUI CMauyMBaHUS M KallWJUISIPHBIX SIBJICHHH.
HabGnrogenue TernaoBoro pacumpeHus Tel.
W3meHenue naBieHus ra3a Mpu K3MEHEHUH 00bEMa U HArpeBaHWU WJIU OXJIKICHUH.
[IpaBuia u3MepeHHs TEMIIEPATYPHI.
Bubl Teronepenaun.
OxJtakiIeHre TIPU COBEPIICHUH PabOTHI.
Harpesanue mpu coBepiiieHUN pabOThl BHEITHUMH CHUIaAMH.
0. CpaBHeHUE TEIITOEMKOCTEN PA3IUYHBIX BEIIECTB.
. HaOmronenue KumeHwusI.
12. HaGnroieHre moCcTOSHCTBA TeMIIepaTyphl IIPH IJIaBJICHUU.
13. Mojienu TEIIOBEIX ABUTATEIIEH.

BoOoo~Noa~wWdE
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Jlabopamopuwie pabomot u onvimul.
1. OmnbIThl IO OOHAPYKEHUIO JEUCTBUS CUI MOJIEKYJISIPHOTO MPUTSIKEHUS.
2. OTmbITHI 1O BRIPAIIMBAHUIO KPUCTAIIOB IIOBAPEHHOMN COJIU WIIM caxapa.
3. OmbITHI 10 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KHUAKOCTEH 1 TBEPABIX TEJL.



4. Ornpenenenue 1aBJIeHUs BO3yXa B OaIOHE IIMPHULIA.

OmnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBICHUS BO3/lyXa OT €ro 00bEéMa U HArpeBaHUs MIIH

OXJIQKICHUSI.

6. IIpoBepka rumnoTessl TMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUAKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphbl.

7. Habmonenune M3MEHEHMsS BHYTPEHHEH SHEPruU Tela B pe3ylbTaTe Teruionepenadyd U paboTbl

BHEILIHUX CUJL.

WccnenoBanue siBieHus TEII000MeHa U CMEIIMBAHUN XOJIOJHON U TOpsiueit BOBI.

Omnpenenenrne KoJWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM IpHU TEIIOOOMEHE C HarperbiM

METAJNINYECKUM LIMIIMHAPOM.

10. Onpenenenue yaenpHON TETNIOEMKOCTH BEIIECTBA.

11. VccnenoBanue npoiiecca HCHapeHHUs.

12. Onpenenenne OTHOCUTEIBHONW BIAKHOCTH BO3TyXa.

13. Onpenenenne yaenbHON TETUIOTHI IIABICHUS JIbA.

o
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Paznen 7. Diekrpuyeckne  MATHUTHbIE SIBJICHHS.

Onektpuzaius Ten. JIBa posia dJeKTpUUYECKUX 3apsaioB. B3anmMoeiicTBre 3apsiKeHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTH CHJIBI B3aMMOJICHCTBHSI 3apsKEHHBIX TEJl OT BETUYMHBI 3aps/IOB U PACCTOSHUS
MeXay Tenamu). Dnekrpudeckoe nojie. Hanpsxk€HHOCTh anekTpudeckoro nois. [IpuHiumn cynepno3uuuu
ANEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM ypoBHE). HocuTenu sneKTpuyecKkux 3apsiaoB. IJIeMeHTapHBIN
anexkTpuueckuid 3apsana.  Crtpoenwe aroma. [IpoBOOHWMKM W JUANEKTPUKU. 3aKOH COXPAaHEHHS
ANIEKTPUYECKOr0 3apsja. ODJEKTPUUYECKUH TOK. YCJIOBHSI CyIIECTBOBAHUS DSJEKTPUUECKOTO TOKA.
Hcrounmku mocTostHHOTO TOKA. JIeHCTBUS AIEKTPUYECKOTO TOKa (TETUIOBOE, XUMHUUECKOe, MarHUTHOE).
ONEeKTpUYECKH TOK B JKHJIKOCTAX M Taszax. OyekTpuueckas nenb. Cuiia Toka. DIEKTpUYECKOe
HarnpspkeHrne. CONpOTUBIEHUE IPOBOJHMKA. YEJIBHOE CONPOTHBIEHUE BellecTBa. 3akoH Oma Juist
yuactka uenu. IlocnenoBaTenbHoe M MapajieibHOE COEAMHEHHWE MPOBOAHMKOB. PaboTa M MOIIHOCTH
ANEKTpUYecKoro Toka. 3akoH J[koyns—JleHna. DmekTpuyeckue menu M MOTPEOUTENH SIEKTPUUECKON
sHeprun B ObiTy. KopoTkoe 3ambikanme. I[locTosisHHBIE MarHuThl. B3anMoaeicTBHE IMOCTOSHHBIX
MariHutoB. MarautHoe mnose. MarHuTHoe noje 3eMid U €ro 3HadyeHue Uil kM3HU Ha 3emuie. OnbIT
Opcrena. MarHuTHOE TOJIE€ SJIEKTPUYECKOT0 ToKa. [ [puMeHeHune 311eKTpOMarHuToB B TEXHUKE. JleiicTBre
MAarHWTHOTO TOJII HAa MPOBOJHHUK C TOKOM. ODJIEKTPOJABUIATENIb IOCTOSHHOTO TOKa. Mcmosb3oBaHue
JJIEKTPOJBUraTeIei B TEXHUYECKUX YCTpoiicTBax M Ha TpaHcnopre. Onbitel Papanes. fIBneHue
ANeKTpoMarHuTHOW uHaykuuu. [lpaBunmo Jlenma.  DnektporeHeparop. CrocoObl  TONy4YeHHs
ANIEKTPUYECKON SHEPTUU. DIEKTPOCTAHIINN HA BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTUU.

Jemoncmpayuu.
DnekTpusanus Teil.
JIBa pojia aNEeKTpUUECKUX 3apsi0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoRCTBO U AEUCTBUE HIIEKTPOCKOIA.
DneKTpocTaTU4eCcKasi MHIYKIHUS.
3aKOH COXpaHEHUS EKTPUUECKUX 3apsi/IOB.
[IpoBOAHMKYN U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUI 3JIEKTPUYECKOTO MO,
HcToyHnKy MOCTOSTHHOTO TOKA.
JlelicTBUs SIIEKTPUYECKOTO TOKA.
0. DnexTpuuecKuil TOK B )KHIKOCTH.
1. I'a30BbIit pa3ps.
12. smepeHune CUIIbl TOKa aMIEPMETPOM.
13. U3mepeHue eKTpUIecKoro HampsKeHUs. BOJIBTMETPOM.
14. PeocTtaT u Mara3uH COMPOTUBIICHHIA.
15. B3aumoeiicTBHE TOCTOSTHHBIX MAarHUTOB.
16. MoaenupoBaHue HEBO3MOKHOCTH pa3fielieHus TOJIOCOB MarHMTa.
17. MonenupoBaHue MarHUTHBIX TOJIEH MTOCTOSTHHBIX MAarHUTOB.
18. OmeIT Opcrena.
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19. MarauTtHOE ToJie TOKa. DJICKTPOMArHHUT.

20. JleiicTBHE MarHUTHOTO MOJISt HA TPOBOIHHUK C TOKOM.

21. DnexTpoABUTATENb IIOCTOSHHOTO TOKA.

22. UccrnienoBanue SBICHUS SIEKTPOMArHUTHON HMHYKIINH.

23. OnbiTer Dapajes.

24. 3aBHCUMOCTD HaNpaBJICHUS! HHAYKIIMOHHOTO TOKA OT YCJIOBHH €ro BOSHUKHOBEHHSI.
25. DeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomul u onvimol.
OmnbITH IO HAOTIOICHHUIO IEKTPU3AIMH TEJI MHIYKIHEH U IIPU COMPUKOCHOBEHHH.
WccnenoBanue 1eACTBUS AIIEKTPUUECKOIO MOJI HAa IPOBOJAHUKH U JUDJIEKTPUKH.
COopka u mpoBepKa padOThI IEKTPHUECKOH IIETIH MTOCTOSHHOTO TOKA.
W3mepenue u peryiarpoBaHue CUIIbI TOKA.
N3mepenue u peryinrpoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO YEPE3 PE3UCTOP, OT COIIPOTUBIIEHUS PE3UCTOPA
1 HaIpsDKEHUS Ha pe3HuCTope.
7. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh JIEKTPUYECKOTO COMPOTHUBIIEHHUS IPOBOJHUKA OT €TO
JUIMHBI, TIJIOIAAH TONIEPEYHOr0 CEYEHUS U MaTepuana.
8. IlpoBepka mpaBWiIa CJIOKEHUS HANPSHKCHUH TIPU  TOCTENIOBATEIHHOM COEAWHEHHH JIBYX
PE3UCTOPOB.
9. TIpoBepka mpaBuiia sl CUIIBI TOKA TPH MapaUIETbHOM COSTMHEHUN PE3UCTOPOB.
10. Onpenenenne pabOTHI AIEKTPHUYECKOTO TOKA, WAYIIETO Yepe3 PE3UCTOP.
11. OnpeneneHyie MOITHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEIIEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANPSHKCHUS Ha HEH.
13. Onpenenenne KI1J1 HarpeBaTens.
14. VccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MarHUTOB.
15. 3yueHne MarHuTHOTO MOJISl TOCTOSIHHBIX MarHUTOB NPHU UX 00BbEIMHEHUU U pa3ICICHUN.
16. UccnenoBanue neHCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIbI B3aUMOAECUCTBUS KaTyIIKU C TOKOM U MarHura
OT CHJIBI TOKA U HAIlPaBJICHUS TOKA B KaTYIIKE.
18. N3yuenue neiCTBUS MarHUTHOTO MOJISl HA TPOBOJAHUK C TOKOM.
19. KonctpyupoBanue u u3ydeHue padoThl JEKTPOABUTATEIS.
20. Usmepenne KII] anekTpoaBUraTeIbHOM YCTaHOBKH.
21. OnbITEL O UCCIEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW MHIYKIUU: UCCIEI0OBAaHUE W3MEHEHUN
3HAUEHUS U HAMPABJICHUS] UHIYKIIMOHHOTO TOKA.
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9 KJIACC

Pa3pen 8. Mexannyeckue siBJIeHHUA.

Mexanunueckoe nBuxeHue. MarepuasnibHasg Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOI0 JIBM)KEHHUsI. PaBHOMEpHOE NpsiMOJIMHENHOE IBMKEHHE. HepaBHOMEpHOE NpsMOIMHERHOE
nBrokeHue. CpelHsis U MITHOBEHHAs CKOPOCTh Tejla IPU HEPABHOMEPHOM JABMIKEHHH. Y CKOpPEHHE.
PaBHOycKkopeHHOE TpsiMOnuHeHOe nBukeHue. CBobOonHoe maneHue. Omnbithl ['anunes. PaBHomepHoe
JIBIDKEHHE TI0 OKpykHOCTH. llepmong m dacrora oOpameHus. JIuHeHHass W yrjioBas CKOPOCTH.
HentpoctpemurenbHoe yckopenue. llepsriii 3akoH Herotona. Bropoit 3akon Herorona. Tperuii 3akoH
Hetotona. Ilpunuun cynepnosunuu cui. Cuna ynpyroctd. 3akoH ['yka. Cuna TpeHus: cuiia TpeHHs
CKOJIB)KEHUS1, CUJIa TPEHUS MTOKOs1, APyTrue BUAbl TpeHHs. CHlla TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUSI.
Yckopenue cBoboaHoro naaenus. [[Bmxenue mianet Bokpyr Conria. [lepas kocMudeckas CKOPOCTb.
HesecomocTs u neperpy3ku. PaBHoBecue MaTepuaibHON TOUkH. AOCOTIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOrO Teja C 3aKPEIIEHHOM OChlO BpaumieHus. MomeHT cuibl. LlenTp Tskectn. Mmmynsce Tena.
N3menenne wumnynbca. Mmnynbc cumibl. 3aKOH COXpaHEHUsT HUMIYJbca. PeakTHUBHOE JBUKEHUE.
Mexanuyeckasi paboTa 1 MOITHOCTh. PaboTa cuil TsKecTH, ypyroctu, TpeHust. CBsI3b SHEPTUHU U paOOTHI.
[ToreHmanpHast SHEPTUs Tela, MOJHITOrO HAJl MOBEPXHOCTHIO 3eMiu. [loTeHInanpHas 3HEPTUs CKATOU
npyxxubl. Kunernueckas »sHeprus. Teopema O KHUHETHMUECKOW DJHEPruu. 3aKOH COXpaHEHHS
MEXAHUYECKOW SHEPTUH.



Jemoncmpayuu.
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Habmoienne MeXaHWn4ecKoro IBHKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEJl OTCUETA.

CpaBHeHME MyTeW U TPACKTOPUN JBUKEHHUS OJHOIO U TOTO K€ Telda OTHOCHUTENIBHO Pa3HBbIX Tl
OTCUETA.

H3MepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBUKEHHUS.

Hccnenoanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHHS.

HaGnronenue nBukeHus Teaa mo OKpy>KHOCTH.

Halnronenne MexaHnuecKux SIBIICHUN, MPOUCXOIANINX B cucTeMe orcuéra «Tenexkay mpu eé
PaBHOMEPHOM H YCKOPEHHOM JIBHXKEHUH OTHOCHUTEIIPHO KaOMHeTa (DU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJIa OT MACChl TeJla U ICUCTBYIOIICH Ha HETO CHJIBIL.

HaGnronenue paBeHncTBa il Ipy B3aUMOJICHCTBUN TEIT.

H3MeHnenue Beca Tena npu yCKOPEHHOM JIBUKEHUU.

. [lepenava nMmmysneca Ipu B3aMMOIEHCTBUM TEII.

. [IpeobpazoBanus SHEPTUU NPU B3aUMOAECHCTBUHU TEJl.

. CoxpaHeHue UMIyJsbca pu HEYIPyroM B3aUMOJIEHCTBUH.

. CoxpaHeHue uMmyJsbca pu a0COIIOTHO YIPYTOM B3aUMOJEHCTBUH.

. Habnmoienue peakTuBHOTO ABUKEHHUS.

. CoxpaHeHre MEXaHUYECKON SHEPTUH NPU CBOOOTHOM IaJICHUHU.

. CoxpaHeHre MEXaHUYECKON SHEPIUH MPU IBKEHUH TeJa MO JIeHCTBUEM MPYKUHBI.

Jlabopamopnwvie padbomel u onvimel.

W
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10.

11.

KoHcTpynpoBanue Tpakra s pa3roHa M JadbHEHIIEr0 PABHOMEPHOI'O JIBWKEHHUs IAPUKaA WU
TEIJICKKU.

Omnpenenenre cpeqHel CKOPOCTH CKOJBXKEHHUS Opycka WM JBUKEHUS LIapuKa MO HAKJIOHHOM
IJIOCKOCTH.

OmnpeneneHne yCKOpeHUs Teja MPpU PaBHOYCKOPEHHOM JABMXEHUH IO HAKIIOHHOH MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU ITPU PABHOYCKOPEHHOM JIBH)KEHUU 0€3 HauaaIbHON
CKOPOCTH.

IIpoBepka rumoTessl: €ciau MPU PaBHOYCKOPEHHOM JABIXEHMM 0€3 HadaJabHOH CKOPOCTH IyTH
OTHOCATCS KaK psAJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJJMHAKOBBIL.
HccnenoBaHue 3aBUCUMOCTH CHIIbI TPEHHSI CKOJIBXKEHHUS OT CHJIbI HOPMAJIbHOT'O 1aBJICHMUS.
Omnpenenenne ko3 GuLneHTa TPEHUS CKOIbKEHUSL.

Omnpenenenne )XECTKOCTU MPYKUHBI.

Omnpenenenne paboThl CUJIBI TPEHUS IPU PABHOMEPHOM JBMKEHHM Te€Jla 10 TOPU30HTAIbHOM
IIOBEPXHOCTH.

Omnpenenenne paboThl CUIIBI YIIPYTOCTH IIPU MOABEME I'Py3a C UCIOIb30BAHUEM HEMOABMXKHOTO U
MIOJIBUKHOTO OJIOKOB.

N3ydenue 3aKoHa COXpaHEHUs SHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHusl U BOJHBI.

Koneb6arenbHoe aeuxenne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHU: TIEPUO/I, YaCTOTa, aMILIUTYAa.
Matematuueckuii ¥ NMPY>KUHHBIA MasTHUKU. [IpeBpailieHue sHEpTUU NpU KOJIeOATeNIbHOM JIBUKEHHH.
3aryxaronue kosieOanus. BreiHykneHHble kosieOaHus. Pesonanc. Mexanuueckue BoJHBL (CBOMCTBa
MEXaHWYECKUX BOJIH. IIpojosibHBIE ¥ TONEpeyHble BOJHBI. JIIMHA BOJXHBI W CKOPOCTh €€
pacnpocTpaHeHus. MexaHuueckre BOJIHBI B TBEPIOM TeJe, CEHCMUYECKHE BOJHBL 3BYK. [ pOMKOCTBH
3ByKa ¥ BbIcoTa ToHA. OTpaxkeHue 3ByKa. IHPpa3Byk U yIbTpa3ByK.

Jemoncmpayuu.
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Habnronenue xoneGaHuii Tes MoJ1 IEHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habnronenue xoneOaHuii rpy3a Ha HUTH U HA TIPY>KUHE.

HaGnronenue BeIHYKICHHBIX KOJIeOaHUI U pe3oHaHca.

PacnipocTpanenue npoJoabHBIX U MOMEPEUHBIX BOJIH (Ha MOJIEINN).

Habnroenue 3aBUCMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHI pe30HaHC.



Jlabopamopusie pabomost u onvimul.
Omnpenenenre 4acToThl U epro/Ia KoIeOaH! MaTeMaTHIeCKOro MasTHHUKA.
Omnpenenenre 4acToThl U MIEpUO/Ia KOJIeOaHU MPY>KUHHOTO MAasiTHHUKA.
Hccnenoanue 3aBUCUMOCTH TIEpHOa KOJIeOaHU TTOBEIICHHOT'O K HUTH IPy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHOa KOJIeOaHUH Py >KHHHOTO MasiTHUKA OT MacChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH TIEPHO/JIa KOJIeOaHuii rpy3a, MOABEIICHHOI0 K HUTH, OT MacChl rpy3a.
OHI)ITI)I, ACMOHCTPHUPYIOIIUC 3aBUCUMOCTD II€pHUOaa KoJIeOaHuI MMPYXUHHOI'O MasATHUKA OT MaCChbl
rpy3a U )KECTKOCTU NPy KUHBIL.

7. VI3aMepeHue yCKOpeHHUs: CBOOOJIHOTO Ta/ICHUS.
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Pasnen 10. DiieKTpoMarHuTHoe 10J1e M 3JIeKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHuTHOE TM0JIe. DJIEKTPOMArHUTHbIE BOJIHBL (CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
IMIkama OJICKTPOMArduTHBIX BOJIH. Hcnonp3oBanne OJICKTPOMArdMTHBIX BOJIH JIA COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.
1. CaoiicTBa 31€KTPOMArHUTHBIX BOJIH.
2. BomnHOBBIE CBOWCTBA CBETA.

Jlabopamopnwvie pabomel u onvimel.
1. H3ydeHue CBOMCTB AJIEKTPOMATrHUTHBIX BOJH C TIOMOIIBI0 MOOMIHHOTO TenedoHa.

Paznen 11. CBeroBble ABJICHUS.

JlyueBast mozgenb cBeta. Mctounuku cBera. [IpsMonuHeitHOE pacnipoCTpaHEHHE CBETA. 3aTMEHMUS
Comnuua u Jlynel. Otpaxenue cBeta. [lnockoe 3epkano. 3akoH oTpaxeHus cBera. [Iperomienne cBera.
3akoH TperomiieHUs cBeta. [lomHOoe BHYTpeHHee OTpaxeHue cBera. VCmosib30BaHHE TMOJIHOTO
BHYTPEHHEr0 OTPAXKEHUS B ONTHUYECKUX CBeTOBOMaxX. JInH3a. Xox iaydeit B auH3e. OnTHYecKas cuctemMa
¢doroanmapara, MHKpOCKoma U Teleckona. [J1a3 Kkak onTuueckas cucTeMma. bian3opykocTb u
TAbHO30pKOCTh. Pasnokenue Oemoro cera B cnekTp. OmnbiTel HptoToHa. CloKeHHE CHEKTPAIBHBIX
uBeToB. Jlucnepcus crera.

Jemoncmpayuu.
[IpsiMonmHEHHOE pacIpPOCTPAHEHHUE CBETA.
OtpaxxeHue cBera.
[Tonyuenne n300pakeHMI B TUIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTHYEeCKUN CBETOBO/I.
Xox ydei B coOuparomei JTuH3e.
X0 1y4del B pacCEeUBAIOLLEH JIMH3E.
[TonyueHnne n300paskeHHI ¢ TTOMOIIBIO JTMH3.
. ITpunnun aeiictBus poroanmnapara, MUKpPOCKOIIA U TEJIECKOIIA.
10. Mogens riasa.
11. PasznosxkeHue Oeoro CBeTa B CIICKT).
12. Tlony4yenue Gesoro cBeTa Mpu CIOKEHUU CBETA Pa3HbBIX 1BETOB.

wCoNoOR~WNE

Jlabopamopuwvie pabomot u onvimol.

1. MHccnenoBaHue 3aBUCUMOCTH yIJla OTPAXKEHUsI CBETOBOIO JIyda OT yIJja MaJeHHs.

2. H3ydeHue XapakTepUCTHK M300pakeHUs peMEeTa B IJIOCKOM 3epKalle.

3. MHccrnenoBanue 3aBUCUMOCTH YTJIa IPEIOMIIEHHUsS] CBETOBOI'O JIyda OT YIJIa MaJIieHUs] Ha TpaHMLe
«BO3LyX—CTEKIION.

4. TlomydeHue U300pakxeHUH ¢ MOMOILBIO COOMPAIOIIEH JINH3BI.

5. Omnpenenenne (HOKYCHOTO PaCCTOSIHUSA U ONTHUECKON CHIIBI COOMPAIOIIEH JIMH3bIL.

6. OMBITHI 10 Pa3I0KEHUIO OEIOro CBETa B CIIEKTP.

7. OnBbITHI IO BOCIIPUATHIO L{BETA ITPEIMETOB MPU UX HAOIIOJCHUN Yepe3 IIBETOBbIE (PHIIBTPHI.



Pa3znen 12. KBanTOBBIE SIBJICHHS.

OmnbiTel Pesepdopna m r1uranerapHas mojenb aroma. Mogenbs atoma bopa. Hcnyckanue u
noryomienue ceera aromoM. KBantel. Jluneiiuaresie criektpbl. PagnoaktuBHocTs. Anbda, OeTa- u ramma-
m3inydyeHusi. CtpoeHue atoMHoro sjapa. Hykimonnas monens atoMHoro siapa. M3oronsl. PagunoakTuBHbIe
npespamenus. Ilepuon mnomypacnaga aroMHbIX saep. faepHble peakuuu. 3aKOHbl COXPAHEHUs
3apsAI0BOI0 U MAacCOBOI'O YHCEN. DHEprusi CBA3M aToMHbIX siaep. CBs3p macchl U 3Hepruu. Peakuuun
cuHTe3a W AeneHus sgep. Mcrounuku sHepruu Conuua u 3BE3A. SnepHas sHepretuka. JlewcTBust
PaaVOAKTUBHBIX U3JIyYECHUN HA )KUBbIE OPraHU3MBbI.

Jemoncmpayuu.
CrexTpbl U3JIy4YeHUs U TOTJIOMIECHUS.
CriexTpbl pa3IuyHBIX Ta30B.
CrniexTp BoJIOpOIa.
HaGnronenue tpexoB B kamepe Buibcona.
PaboTa cuérunka MOHU3UPYIOMKNX U3TyUECHUM.
Perucrpanus uznydeHus: npupoAHBIX MUHEPAJIOB U TTPOTYKTOB.

oakrwnE

Jlabopamopnuvie padbomul u onvimoi.
1. HaGmioneHue CIUIOMIHBIX U IMHEHUYATBIX CIIEKTPOB U3ITYUCHHUSL.
2. WccnenoBaHue TPEKOB: H3MEPEHUE SHEPTHH YaCTHIIBI TI0 TOPMO3HOMY ITYyTH (110 (hoTorpadusm).
3. U3mepeHne pagroakTHBHOTO (GOHA.

10 KJIACC

Paznen 13. IloBToOpuTe1bHO-00001A0IMIT MOAYJ/Ib Kypca ¢usuku (9 kiaacc).

MexaHn4yeckue siBJCHHS.

Mexannueckoe naBuxkeHue. PaBHOMepHOe mpsiMONMHEWHOE ABWXKeHHe. HepaBHOMepHOe
MPAMOJIMHEHHOE JBI)KEHUE. Y CKOpeHue. PaBHOyCKOpEeHHOE MpsIMOJIMHENHOE JIBM>KeHUEe. PaBHOMepHOE
JBH>KEHUE 10 OKPY)KHOCTH. LleHTpocTpemutensHoe yckopenue. [lepBroiii 3akoH HeroToHa. BTopoii 3akoH
Hprorona. Tperuii 3akoH HeroTona. Cuia ynpyroctu. 3akoH ['yka. Cuna tpenus. Cua TSHKECTH U 3aKOH
BceMUpHoOro TaroreHus. [lepeas kocMudeckasi ckopocTb. HeBecoMocTh U eperpys3Ku.

Nmnynbe tena. UMnynbsc cuibl. 3aKOH COXpaHeHHs UMITyJibca. MexaHuueckasi paboTa U MOUTHOCTb.
[loTeHunanpHas SHEprus Teja, MOJIHATOrO HAJ TOBEPXHOCTHIO 3emud. lloTeHiuanbHas >sHeprus.
Kunernueckas sHeprus. 3aKkoH COXpaHEHHsI MEXaHUYECKON YHEPIHH.

Jemoncmpayuu.
HaGnronenne MexaHH4eCKOTO JBMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHIKCHHS.
Habntoienue ABM>KEHUS TeNa M0 OKPY>KHOCTH.
3aBUCUMOCTb YCKOPEHHUS TejIa OT MAcChl Tejla U JACMCTBYIONIEH HA HETO CUJIBI.
HaGnronenue paBeHCTBA CHIT IPH B3aUMOJICHCTBUU TEJI.
[Tepenada nmiysbca py B3aMMOICHCTBUH TEJI.
[IpeobpazoBanus SHEPTUU MTPU B3aUMOICHCTBHH TEJI.
CoxpaHeHHEe MEXaHHYECKOU SHEPTHH MPU CBOOOIHOM TaJICHUH.
CoxpaHeHre MEXaHMYECKOW SHEPIUH NPU JBUKEHUU Teja MOJ] AEUCTBUEM MIPYKUHBI.

wCoNO~wWNE

Jlabopamopuvie padomot u onvimel.
1. Ompenenenuie cpenHell CKOPOCTU CKOJIbKEHUSI OpycKa WU JBIKEHUS MIApHKa MO HAKIOHHOM
MJIOCKOCTH.

MexaHnuecKHe KoJie0aHusl W BOJIHBI.

KonebatenbHoe nmkenne. OCHOBHBIC XapaKTEPUCTUKU KOJIEOaHHI: TEPHO/I, YaCTOTa, aMIUTUTY1a.
MaremaTuyecKUi U NPYKUHHBIA MAasTHUKU. MexaHudyeckue BOJHBL. J[nMHA BOJHBI U CKOPOCTH €€
pacrpoCcTpaHEeHHUS.



Jemoncmpayuu.
Habnronenue xoneGaHuii TEJ MO AEHCTBHEM CHIIBI TSHKECTH M CHIIBI YIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
HaGnronenue BBIHYKACHHBIX KOJICOAHUI U pe30HaHca.
HaGumto1eHne 3aBHCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

PoNhE

CaeToBbI€ SIBJICHUS.
Otpaxenue ceera. [Ipenomnenue cBera. 3akoH npenomieHus csera. JInnza. Xoj jiydeld B JIMH3E.
CrnoxeHue CeKTpalibHBIX I[BETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.
[IpssMOnMHENHOE pAaCIIPOCTPAHEHHUE CBETA.
OTtpakeHue cBera.
[Ipenomienue cpera.
Xon nyyeil B coOuparoieit JnH3e.
Xox Jydell B pacCenBaroLe JIMH3E.
[Tonydyenne nzo6paxeHni ¢ TOMOIIBIO JINH3.
[Tonydyenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

Nook~wdpE

Jlabopamopnwvie pabomel u onvimel.
1. Tlomydenne n300pak€HU C TTOMOIIBIO COOMPAFOIICH JIMH3BI.

KBaHTOBBIE SIBJICHUS.
PamnoaktuBHOCTh. Anb(da, OeTa- ¥ raMMa-u3ydeHus. SaepHble peakiuu. 3aKOHBI COXpPaHEHUS
3apsJ0BOIO U MAaCCOBOI'O YHCET.

Hemoncmpayuu.
1. CnexTpbl U3TYUYEHUS U MOTJIOLUICHUS.

Paznea 14. IloBTOpuUTENbHO-00001Ia0IIMIA MOLYJIb Kypca pU3MKH .

Tloemopumenvro-obobwarowuti Mooyl npedHA3HadeH O cucmemamuzayuu u 0000ujeHus
npeoMemHno20 COO0EePIUCAHUsL U ONbIMA OesMelbHOCMU, NPUOOPEMEHHO20 NPU U3YYEHUU 8Ce20 KVpCd
Qusuxu.

Crpoenue BelecTBa. ArperatHble COCTOsIHUS BemecTB. 111oTHOCTh BeniecTna.

JlaBneHue TBEpAbIX Tell, KUIAKOCTEHN U ra3oB. 3akoH Apxumena. [lnaBanue tei.

[Ipocteie Mexanu3mbl. KT/ mpocThiX MEXaHU3MOB.

KonuuecTBo TernoTsl. Y aenpHas TEIUIOEMKOCTH BellecTBa. TernaooOMeH U TeII0BOe paBHOBECHE.
VYpaBHenue TeruoBoro Oananca. IlmaBnenue u otBepaeBanue. [lapooOpa3zoBaHue M KOHACHCALUA.
Hcnapenue u kunenue. JHeprust TOIUIMBA. Y nenpHas tertoTa cropanus. KII/I TeruioBoro nqeuraresns.

3akon Kynona. DnexkTpudeckuil TOK. DJIEKTPUYECKHI TOK B KUAKOCTSAX U razax. Cuia Toka.
Onektpuyeckoe HampspkeHue. ConpoTUBIEHUE NPOBOJHMKA. 3akoH Owma Juisl ydacTka IenH.
[TocnenoBarenbHOe U MapauiebHOE COETMHEHNS MPOBOJHUKOB. PaboTa U MOLTHOCTH 3JEKTPUYECKOTO
ToKa. 3akoH Jlxoyinsa-Jlenna. MarautHoe nose. [IpaBuna rnpaBoii 1 JI€BOM PyKH.

Jemoncmpayuu.
Coobmaromuecs: cocypl.
VYcnoBus miaBaHus Te.
[Tpumepbl MPOCTHIX MEXaHU3MOB.
Buner Teronepenaym.
CpaBHeHUE TETUTOEMKOCTH PA3IMYHBIX BEIIECTB.

orwnPE



DnekTpu3aus Teil.

JIBa pojia AeKTPUUECKUX 3apsiA0B U B3aUMOJICHCTBUE 3apsKEHHBIX Tell.
N3mepenue cuiibl TOKa aMIEPMETPOM.

N3mepenue 351eKTpuyecKoro Hanps>KeHUs BOJILTMETPOM.

10 Peocrat 1 marazun conpoTHUBIICHUM.

11. B3aumoeicTBrE TOCTOSIHHBIX MAarHUTOB.

©oo~Ne

Jlabopamopuwvie pabomel u onvimol.

1. OmnpeneneHue BbITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEH Ha TEJI0, HOTPYKEHHOE B KUJIKOCTD.

2. HccrnenoBanue yCcloBHi paBHOBECHSI pblyara.

3. OmpeneneHre KOJWYECTBA TEIUIOTHI, IMOJyYEHHOTO BOJOH IPH TEINIOOOMEHE C HarpeThiM
METAJNINYECKUM IIMIIMHAPOM.

4. Onpenenenue KIIJl narpesarens.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

N3ydenne (u3NKKM Ha ypOBHE OCHOBHOIO OOILIEro oOpa30oBaHUs HANpPaBIEHO Ha JIOCTH)KEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U NMPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.

B pesynbprate m3ydenusi GU3MKM Ha YpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHHs y oOydaromierocs
OyayT chOpMUPOBAHBI CIEAYIONINE TUYHOCTHBIE PE3yJIbTAaThl B YACTH:
1) naTpHOTHYECKOTr0 BOCIIUTAHUSA:

. MPOSIBJICHUE UHTEpPEca K UCTOPUU M COBPEMEHHOMY COCTOSTHHIO POCCUHCKON (pU3MUECKON
HaYyKH;

o LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpa’kKIaAHCKOI0 U IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

o TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYK/I€HUU OOLIECTBEHHO 3HAUUMBIX U ATHUECKUX
po0JieM, CBS3aHHBIX C MPAKTUUYECKUM NMPUMEHEHHEM JOCTUKEHUN PU3UKH;

J OCO3HaHHE BaKHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B JESATEILHOCTH YUEHOTO;
3) acTeTMYEeCKOr0 BOCIIUTAHMSI:

J BOCHPUSITHE 3CTETUUYECKUX KAayecTB (DPU3MUYECKON HAyKU: €€ TapMOHUYHOIO MOCTPOCHHS,

CTPOT'OCTH, TOYHOCTH, JTAKOHUIHOCTH;
4) EeHHOCTH HAYYHOI'0 MO3HAHHUSA:

° OCO3HaHUE IIEHHOCTH (PU3WUYECKON HAyKW KaK MOIIHOTO MHCTPYMEHTa IMO3HAaHHUS MHpa,
OCHOBBI Pa3BUTHSI TEXHOJIOT U, BayKHEHIIIEH COCTABISIONICH KYIbTYpHI;

° pa3BUTHE HAYYHOH JTHO003HATEIFHOCTH, MHTEPECA K UCCIICI0BATEILCKON JIEATEIbHOCTH;
5) dopmupoBanusi KyJbTYPbl 310POBbSI M IMOIMOHAJIBLHOTO 0JIATOMOJTYYHST:

° OCO3HaHWE IIEHHOCTH Oe30macHOro o0pa3a J>KM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BOKHOCTH IMPaBUJl OE30IMACHOTO IMOBEJICHUS HAa TPAHCIIOPTE, Ha JOpOTaX, C AJICKTPUUYCCKUM H
TEIUIOBBIM 000PYIOBaHUEM B JIOMAIITHUX yCIIOBHSIX;

° c(OpMUPOBAHHOCTh HABBIKA peQIieKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTro
K€ IpaBa y JIpyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

J aKTHMBHOE y4acTHe B PEIIEHUH MPAKTUYECKUX 3aJau (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHu3alliM, ropoja, Kpas) TEXHOJOIMYECKOH M COLMAaJIbHOM HANpaBIEHHOCTH, TPEOYIOUIMX B TOM
qucie U GU3NYECKUX 3HAHUH;

J MHTEpEC K MPaKTHYECKOMY M3YUYEHUIO podeccuil, CBA3aHHBIX C (PU3HUKOM;



7) 3K0JI0TMY€eCKOTr0 BOCIIUTAHMS:

° OpHEHTAIMsl Ha IMpPUMEHEHHEe (PHU3MUECKUX 3HAHUHM AJs pelIeHus 3ajgad B o0jacTu
Opr)KaIOHleﬁ CpCabl, IUIAHUPOBAHUA IIOCTYIIKOB W OLCHKU HX BO3MOKHBIX HOCJICI[CTBI/Iﬁ JJISL
OKpPY>KaroLLEe Cpebl;

J OCO3HaHHUE TJI00ATBFHOr0 XapaKTepa KOJOTHIECKUX MPOOJIeM U IyTel UX PelieHus;

8) aJjanTalui K USMEHAIOIIUMCH YCJI0OBUAM COIMAJIbHOM 1 l'[pHpO)lHOﬁ Cpeabl:

. MOTPEOHOCTh BO B3aUMOJICHCTBUM IPU BBINOJIHEHUHM MCCIEAOBAaHUNH U IMPOEKTOB
(bu3n4ecKoil HaNPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHHUSIM JAPYTHUX;

. MIOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO JESITEIbHOCTD;

. MOTpeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHUM, B TOM uyHcie (OPMYyJIUpPOBaTh WJEH,
MTOHSITHS, TUTIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBJICHUSX;

. OCO3HaHHE AePUIMTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEHN B 00J1acTH (PU3UKH;

o IJTAaHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

J CTpEMJICHHE aHAIM3UPOBATh U BBISBIISATH B3aUMOCBS3H NTPUPObI, OOIIECTBA M SKOHOMUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUI;

o OIICHKa CBOUX JIEHCTBUH C y4€TOM BIMSHHSA Ha OKPYKAIOUIYI0 CpEedy, BO3MOMKHBIX
rJ1I00aJIbHBIX MTOCIJIEACTBUM.

J BJIaJICHUE HAaBBIKAMU COTPYJHHUYECTBA CO B3POCIBIMH U CBEPCTHUKAMH B PA3JIMYHBIX

KOMMYHI/IKaTI/IBHI)IX CI/ITyaHI/ISIX, YMeHI/IeM HE CO31aBaThb KOH(bJ'II/IKTI)I, HaXO0IUTh KOMHpOMI/ICC B CHOpHI)IX
CI/ITyaI_[I/IHX;

(] OBJIAICHUC HAaBbIKaAMU KOMMYHI/IKaHI/II/I 58 HpI/IHSITBIMI/I pI/ITyaJ'IaMI/I COITMAJIBHOI'O
B3aMMOJIEMCTBHS, B TOM YHCJIE C UCITOIL30BAaHUEM COLMAIBHBIX CETEM;

o OBJIQJICHHC HABBIKOM CAMOOIICHKH, B YaCTHOCTH OIICHKH PEUEBOI MPOAYKIIMH B TIPOIECCEe
pedYeBOTO OOIIEHHUS; CITIOCOOHOCTh K CAMOOIIEHKE Ha OCHOBE HAOMIOACHHS 32 COOCTBEHHOM PEUblo;

o pa3BHUTHE aJCKBATHBIX MPEJCTABIICHUN O COOCTBEHHBIX BO3MOXKHOCTSIX, CTPEMJICHHE K
peYeBOMY CaMOCOBEPIICHCTBOBAHHIO.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbraTe ocBOoeHMs mporpammsbl 1o (U3MKEe Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS Y
oOyuaromierocst OyayT copMupoBaHbl MeTaNpeAMeTHbIe Pe3yJabTaThl, BKIIOYAIONINE T03HABATEIbHbIC
YHUBEpCalibHble y4eOHbIE JEHCTBUS, KOMMYHHKATHBHBIE YHUBEpCallbHble Yy4eOHBIE JeHCTBUS,
pEryIsITUBHBIE YHUBEpCAIbHbIC YUeOHbIC IEHCTBUSI.

ITo3HaBaTe/IbHBIE YHHBepcaJlbHbIe Y4eOHbIe JeiicTBHSA

Ba3oBble Jiornuyeckue aeiicTBUA:

. BBISIBIISITH M XapaKTEPU30BaTh CYLIECTBEHHbBIE MPU3HAKH OOBEKTOB (SBJICHHIA);

. yCTaHABIIMBATh CYIECTBEHHBIA MPHU3HAK Kilaccu(uKaliu, OCHOBaHUA i 0000IIEHUS U
CpaBHEHUS,

. BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEYMS B paccMaTpuBaeMbIX (hakTax, JaHHBIX U
HaOIOJICHUSX, OTHOCAIIUXCS K (PU3UUECKUM SIBIICHUSIM;

. BBISIBIISITh TPUYMHHO-CIICICTBEHHBIC CBS3M MPU H3yuYeHUM (UINYECKUX SIBICHUNH U

MIPOIIECCOB, JIeNaTh BBIBOABI C MCIOJB30BAaHUEM JETYKTUBHBIX M HWHAYKTHBHBIX YMO3aKJIIOUEHUH,
BBIIBUT'aTh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEIUYHH;

. CaMOCTOSITENIFHO BBIOMpATh CIIOCOO pelleHus ydeOHoM ¢u3ndeckoil 3agaun (cpaBHEHHE
HECKOJIbKUX BapHAHTOB pEIlIEeHUs, BHIOOP Haubojee MOAXOIAIIEr0 C YYETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPUEB).



ba3oBble ncciaenoBaTelbCcKHue AeiCTBHS.

. HCII0JIb30BATh BOIPOCH! KAK MCCIIEA0BATENbCKIUI MHCTPYMEHT IIO3HAHMS;

. MIPOBOJIUTH IO CAMOCTOSITEIIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXKHBIN (PH3HMUECKHIM
HKCTIIEPUMEHT, HeOOJIbIIIOE NCCIIeA0BAaHIE (PU3MUECKOTO SIBICHUS;

. OLICHUBATh HAa MPUMEHHUMOCTb U JOCTOBEPHOCTH HMH(OPMAIMIO, MOJYUYCHHYIO B XOJ€
HCCIIEIOBAHMS WJIN SKCIIEPUMEHTA;

. CaMOCTOSITENILHO (OPMYIHPOBATH 000OIICHNS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIO/IEHUS, OIBITA, UCCIICIOBAHUS;

. MIPOTHO3UPOBATh BO3MOXKHOE JalbHEWIIee pa3BUTHE (PU3MUECKUX IPOIECCOB, a TaKKe

BbIJIBUI'aThb IMPCAIIOJJIOKCHUA 00 ux PAa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

PaGora c undopmanmeii:

. MPUMEHATh pPa3IMYHblE METOJAbl, MHCTPYMEHTHl M 3alpochl IMpH IOHCKE U oTOOope
MH(OpPMaLIMY WIH JAaHHBIX C YYETOM IMPEATI0KEHHON yueOHO! (pr3nueckon 3a1a4u;

. aHAJIM3UPOBATh, CHUCTEMATU3UPOBAThb M MHTEPHPETUPOBATH HH(GOPMALIMIO PaA3IUUYHBIX
BUJIOB U (POPM IpEACTaABICHUS;

. CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYI0 (GOopMy IMpelacTaBieHHUs HHGOpMaluu U
WUTIOCTPUPOBATh pEIllaeMble 3a/ladll HECJIOKHBIMM CXEMaMH, JuarpamMmMamMu, MHOM Tpadukoll U HX
KOMOWHAIIUSIMHU.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

. B X0J1¢ 00CYXACHHS YUeOHOT0O MaTepuasa, pe3yJbTaToB J1ab0paTOPHBIX PabOT M MPOEKTOB
3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl U BbICKa3bIBaTh MJIEU, HAIEJIEHHbIE HA pEIleHue
3a/1auu ¥ ToIep KaHue OJ1aroKenaTeIbHOCTH OOIICHMS;

[ COITOCTABJIATH CBOM CYXICHHUA C CYXICHUAMH JPYTrHX YYaCTHHMKOB JWajora,
OOHapY)KUBATh PA3IMYNE U CXOJICTBO MO3HIINH;

. BBIpaXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MMChbMEHHBIX TEKCTaX;

. nyONMMYHO ~ TMPENCTABIATH  PE3yJbTaThl  BBITOJHEHHOTO  (DM3WYECKOTO  OIBITA
(3KCTIepuMeHTa, UCCIICIOBAHMS, TIPOEKTA);

. MMOHUMATh M MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHINBUAYAILHOW PaOOTHI MPH
pelieHnr KOHKPETHON (PU3UIECKOM MPOOIEMBI;

. MPUHAMATh 1EJIM COBMECTHOW JEATEIBHOCTH, OpPraHW30BBIBATH JIEHCTBHUA TIO €€

JOCTUKEHHIO: PACIIPEEIATh POJIU, 00CYKAATh MPOLECCHl U Pe3yIbTaThl COBMECTHOU paboThI, 00001IaTh
MHEHUS HECKOJIbKUX JIFO/ICH;

° BBIIIOJIHATE CBOIO 4YaCTb pa6OTBI, J0CTHUrass KauC€CTBCHHOI'O pE3yjibTaTa II0 CBOEMY
HAIIpaBJICHUIO U KOOPAUHHUPYS CBOU ,I[CI>'ICTBH$I C ApYTYMMH YICHaAMHW KOMaHIbI;
° OLICHUBATh Ka4€CTBO CBOCI'O BKJIaAa B 06H_II/II71 MMPOAYKT IIO KpUTCPpUAM, CAMOCTOATCIILHO

chOopMyJIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJibHble Y4eOHbIe JeiicTBHSA

Camoopranuszanmsi:

o BBISIBIISITH MPOOJIEMBbI B KU3HEHHBIX M Y4EOHBIX CHUTYalUAX, TPEOYIOMIMX JAJISl PEHICHUS
(hbM3UYECKUX 3HAHUIA,

o OPUEHTHPOBATHCS B PA3NUUYHBIX MOAXO0JAX NPHUHITHUS pElIeHUH (MHAWBHIyalbHOE,
MIPUHSATHE PEIICHUs B TPYIIe, IPUHATHAE PELISHUH TPYIION);

o CaMOCTOSITENIbHO COCTaBIIATh AQITOPUTM pelieHus (QU3NYEeCKOW 3aJauyu WM IJIaHa

HUCCICIOBaHUA C y‘-IéTOM HMCIOIUXCA pPCCypCOB U COOCTBEHHBIX BO3MO)KHO0T€I>1, ApTryYMCHTUPOBATH
npeajgaracMbIC BapuaHThI peHJeHI/Iﬁ;
° JACIaTh BLI60p u 6paTB OTBCTCTBCHHOCTD 3a PCIIICHUC.

CﬂMOKOHTpOJ’IL, 3MOLMOHAJIbHBIA HHTEJJIEKT:
° AaBaTb a/ICKBATHYIO OLICHKY CUTYyallun U NpCjiaraTh IJIaH eé N3MCHCHMUA,



. OOBSICHATh NMPUYUHBI JTOCTHKEHUS (HEIOCTH)KEHUS) Pe3yJIbTaTOB JIATEIIbHOCTH, JaBaTh
OLIEHKY NMPHOOPETEHHOMY OIBITY;

. BHOCHUTH KOPPEKTUBBI B JECATEIBHOCTH (B TOM YHCJIE B XOJ BBIMOJHEHUS (PU3HUECKOTO
UCCIIC/IOBAaHMSI WJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB, HW3MEHHMBIIUXCS CHUTYyalui,
YCTAHOBJICHHBIX OITMOOK, BOSHUKIINX TPYTHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa LIEJIN U YCIOBUSM;

. CTaBHUTH ce0st HA MECTO APYTOr0O YEJIOBEKA B XO/I€ CIIOPa MITU AUCKYCCHU Ha HAYYHYIO TEMY,
ITIOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY APYTOro;

. MIPHU3HABATH CBOE MPABO HA OIMOKY MPH peleHHH (PU3MYECKHX 331a4 WIH B YTBEPKIACHUSIX

Ha Hay4HBIE TEMBI U TAKOE K€ IIPaBO APYroro.

L]
CTIIOCOOHOCTh HCIIONIB30BATh PYCCKHH M POJHOM S3BIK KaK CPEACTBO MOJYYCHHS 3HAHWK IO JAPYTUM
y‘{e6HBIM npeaMeTraM, NpUMCHATH MOJYYCHHBIC 3HAHHA W HABBIKM aHalin3a A3bIKOBBIX SIBJICHUM Ha
MEXKIIPEIMETHOM YPOBHE;

° YMCHUC INIAHUPOBATHL, KOHTPOJIIMPOBATH U OLICHHUBATH y‘~I66HI)Ie HGfICTBI/IfI B COOTBETCTBUH
C ITOCTaBJICHHOM 3az:aqel?1 " YCIIOBUSAMMU €€ BBIIIOJIHCHHA, BHOCUTHE COOTBETCTBYIOIIUEC KOPPCKTUBLI B UX
BBINIOJIHEHNE Ha OCHOBE OLIEHKH M C yYETOM XapaKTepa OIINOO0K;

. YMEHHUE HCII0JIb30BATh pa3JIMYHbIE CIOCOOBI TOMCKAa B CIPABOYHBIX HMCTOYHHMKAX B
COOTBETCTBUU C IIOCTABJICHHBIMH 33/1a4aMU; YMETh II0JIb30BaThCs CIIPABOYHON JIMTEPATYPOH;

. BOCIIPOMU3BOJUTH TEKCT € 33/IaHHON CTENEHbIO CBEPHYTOCTH (ILIaH, epecKas, U3JI0XKEeHUE);

. CO3/1aBaTh TEKCThI Pa3JIMYHBIX CTUJIEH U KaHPOB (YCTHO U MHUCHMEHHO);

. OCYIIECTBIISATH BBIOOP SI3BIKOBBIX CPEICTB B COOTBETCTBMM C TEMOM, LeNsMHU, chepoit u

cUTyaluen oOIIeHHs; U3JaraTh CBOM MBICIM B YCTHOM M NHCBMEHHOH Qopme, cobmogaTb HOPMbI
MIOCTPOEHHUSI TEKCTA (JIOTMYHOCTD, MTOCIEI0BATEIbHOCTD, CBI3HOCTh, COOTBETCTBHE TEME H JIP.).

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOydeHust B 7 Kjacce mpeJMETHBIC pe3yJbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)kaTh
c(hOpMHUPOBAHHOCTH Y OOYHAFOIINXCS] YMECHHIM:

. WCTIOJIh30BATh MOHATHUS: (PU3MYECKHE U XUMHUECKHUE SIBIICHUS, HAOIIOICHHE, SKCIICPUMEHT,
MOJIeJTb, TUTIOTE3a, CIUHUIIBI (PU3MUYECKUX BEJTMYUH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHHSI BEIIECTBA
(TBépmoe, KMAKOE, Ta3000pa3HOE), MeXaHHUYECKOe JBW)KCHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPAaeKTOpHs, paBHOACHCTBYOMmIas cwia, aedopmarus (ymnpyras, IUIacCTHYECKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

. pasnmuyarh sBieHus (auddys3us, TemwioBoe IBMKEHUE YACTHIl BEIIECTBA, PABHOMEPHOE
JIBVDKEHUE, HEPAaBHOMEPHOE JIBHIKCHHE, WHEPIUS, B3aUMOJICHCTBHE TEJ, paBHOBECHE TBEPIBIX TEl C
3aKpEeIUIEHHONH OChI0 BpallleHHs, Tepe/iavya JaBlICHUS TBEPABIMH TEJIaMH, JKHIKOCTAMHU W Ta3aMu,
aTMOC(epHOe [aBJICHUE, TUIABAaHWE TEJ, NMPEBPAIICHUS MEXaHWYEeCKOW SHEPruu) 1O OMHMCAHHI0 X
XapaKTePHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPHPYIONIUX JaHHOE (U3NYECKOE SBIICHHC;,

. pacro3HaBaTh MPOSBJICHUE U3YUCHHBIX (PM3UUCCKUX SIBJICHUI B OKPY)KAIOILIEM MUPE, B TOM
qrciae GU3NYECKUE SBICHHUS B NPUPOJC: MPUMEPHI IBMKCHUS C PA3JIMYHBIMH CKOPOCTSIMH B JKUBOH U
HEXHUBOH TMPHUPOJIE, ICHCTBUE CUIIBI TPSHUS B IPUPOJC U TEXHUKE, BIMSIHUE aTMOC(EPHOTO JAaBlICHHS Ha
YKUBOW OpraHHU3M, IJIABAaHHUE PbIO, PIYAry B TEJIC YSIOBEKA, IIPU TOM IEPEBOIUTD MPAKTHUECKYIO 3a1a4y
B yueOHYI0, BBIJICISTH CYIECTBEHHBIC CBOMCTBA (PU3HAKN) (PU3UUECKUX SBJICHUN;

. OIMMCHIBATh M3yYEHHBbIE CBOMCTBA TeNl W (DM3UYECKUE SBICHHS, UCTOIB3YS (U3NUECKUE
BEITUYMHBI (Macca, 00bEM, TMIOTHOCTH BEUIECTBA, BpeMs, MYyTh, CKOPOCTb, CPEIHSs CKOPOCTh, CHUJa
YOPYTOCTH, CHJIAa TSKECTH, BeC Tela, Cujla TPEHHUs, AaBlieHue (TBEPAOTO Tena, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHU4YecKasi paboTa, MOIIHOCTh, MJEYO CHIIBI, MOMEHT CHJIbI, KOOPPHUIIHESHT
TMIOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KHHETUYECKas U MOTEHIMANIbHAS SHEPTHs ), TP OMUCAHUU MPABUILHO
TpPakToBaTh (PU3UYECKUN CMBICT UCIOIB3YEMBIX BEIUYUH, UX OOO3HAYEHHS M E€IWHUIBI (PU3UIECKHX
BEITUYMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTHMH BETUIMHAMH,
CTPOUTH rpaPUKH U3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

. XapaKkTepu30BaTh CBOMCTBA Tel, (pU3MUECKUEe SBICHUS U MPOIECCHI, HCIONb3Ys MpaBuiIa
CIIOKEeHHsI CHJ (BIOJIb OJHOW mpsMol), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBHIIO



paBHOBecHs pbruara (010Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUH,
IIPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aITUCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;

. OOBSICHATH (PU3MYECKHE SIBICHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyalluil IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbISBIIATH IPUYMHHO-CIIEACTBEHHbBIE CBA3H, CTPOUTH
o0bsicHeHHe U3 1—2 JOTHYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3MUYECKHX SBICHUM,
(bU3NIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

. pemiatb pacy€THble 3adayd B 1—2 JEHCTBUS, WCIIONIB3YsS 3aKOHbI U (QOPMYJIBL,
CBS3BIBAIOIIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3aJaud 3alUChIBaTh KpPaTKoe
YCIIOBHE, MTO/ICTABIIATH (PU3NYECKHE BETMUNHBI B POPMYITBI U TPOBOTUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHBIE, HEOOXOIMMBbIE ISl PEIIeHHs 3ajad, OICHUBATh PEATMCTUYHOCTH MOIYYEHHOW (H3UIECKOU
BEJIMYMHBI;

. pacro3HaBaTh MPOOIEMBI, KOTOPBIE MOXKHO PEIIUTH MPH MOMOIIN (PU3UIECKUX METOJIOB, B
OMMCAaHWU MCCIEAOBAHUS BBIAEIATH IPOBEPSEMOE IMPENINONIOKEHHE (TUIOTe3y), pa3iuyaTh H
MHTEPIPETUPOBAThH MOTYUYEHHBIN pe3ybTaT, HAXOAUTh OLIMOKU B XOJE OMbITA, JIENaTh BBIBOJBI 110 €T0
pe3ynbTaram;

. MIPOBOJIUTH OIBITHI 110 HAOIIOJAEHUIO (U3NUYECKUX SIBICHUN W (PU3NUYECKUX CBOWCTB TEN:
¢dbopMynupoBaTh IpOBEpsiEMble  MPEANONOKEHHUs, COOUpaTh YCTAaHOBKY U3  MPEIOKEHHOTO
000py/10BaHus, 3alUChIBATh X0/ OIbITA U (POPMYJINPOBATH BBHIBOJIBI;

. BBINIOJIHATh TPSIMBbIE M3MEPEHUsI PACCTOSIHMS, BPEMEHHU, MAacchl Tena, 00bEéMa, CHUJIbl U
TEMIIEpaTypbl C UCIIOJIb30BAHUEM AHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB, 3aMCHIBATh TOKA3aHUs TPUOOPOB
¢ Y4€TOM 3aJJaHHOW aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUII;

° MPOBOJIUTHh MCCIIEIOBAHUE 3aBUCHUMOCTH OJHON (DM3UYECKON BEIWYUHBI OT JAPYTrOd C
HCIOJIb30BAHMEM MPSAMBIX U3MEPEHUH (3aBUCIMOCTH ITyTH PAaBHOMEPHO JIBUXKYIIErocs Tela OT BPEMEHU
JBUKEHUS TeJa, CHJIBI TPEHHS! CKOJBKEHMsI OT Beca Tella, KauecTBa 0OpaOOTKH MOBEPXHOCTEHM Ten u
HE3aBHCHUMOCTH CHJIBI TPEHHS OT IUIOIIAJM CONPUKOCHOBEHHS TeN, CHJIbI YNPYroCTH OT YIJIMHEHUS
IIPY>KHMHBI, BHITAJIKUBAIOLIEH CUIIBI OT 00BEMA NOrPYKEHHON YacTU Tea U OT IUIOTHOCTH XKHMJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT INIyOUHBI, Ha KOTOPYIO MOIPYKEHO TEJI0, YCIOBUI MIaBaHus Tel,
YCIOBMIM paBHOBEcUsl pblyara M OJOKOB), y4acTBOBaTh B IUIAHMPOBAHUU Y4YEOHOrO MCCIEIOBAHUS,
coOMpaTh YCTAHOBKY M BBINOJIHATh H3MEPEHUs, CleAys MpeIoKEeHHOMY IIIaHy, (UKCHUPOBAThH
pe3yabTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKMX BEIMYMH B BHJE NPEAJOKECHHBIX TaOmull U
rpaduKoB, Je1aTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEA0BAHMS;

. IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIMUYUH (IJIOTHOCTD BELIECTBA JKUAKOCTH
U TBEPIOTO Teja, CUJIa TPEHUS CKOJIBKEHUS, NaBICHUE BO3/lyXa, BHITAJIKUBAIOLIAs CHJIA, JCHCTBYIOMAs
Ha NOrpyKEHHOE B KHUJIKOCTb T€JO0, KOIP(DUIMEHT M0JE3HOr0 JEHCTBUS MIPOCTBIX MEXAHU3MOB), CIIEAYs
IIPEUI0KEHHON MHCTPYKLUK: IIPU BBIIIOJHEHUN U3MEPEHUHM COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BEJIMYMHBI;

. cOONMOJaTh TpaBWIa TEXHWKH 0€30MacHOCTH mpu pabore ¢  J1abOpaTOPHBIM
00opyI0BaHUEM;
. yKa3bIBaTh MIPUHIIHUIIBI ICHCTBHS TPUOOPOB U TEXHHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,

JTMHAMOMETp, COOOIIAIOIINeCs] COCYAbl, OapoMETp, pbluar, MOJBUKHBIA U HEMOJBI)KHBIN OIIOK,
HAKJIOHHAS MJIOCKOCTh;

. XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS N3YYSHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OMmopoi Ha MX omucaHus (B TOM YHUCIE: MOIUIUITHUKH, YCTPOUCTBO BOJOIPOBOJA, THIPABINYECKUN
mpecc, MaHOMETp, BBICOTOMEp, MOPILIHEBOM HAcOC, apeoMeTp), HCIONb3ys 3HaHHS O CBOMCTBAx
(bu3nuecKuX SIBICHUN U HEOOX0AUMbIe (U3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

. MPUBOJUTE TpPUMEPHl  (HAXOAUTh HMHPOPMAIMIO O TpUMepax) MNPAKTUYECKOTO
UCIONIb30BaHUs (DM3UUYECKUX 3HAHWM B TIOBCETHEBHOM XU3HU s oOecrieueHus: 0e30MacHOCTU MpHU
oOpalleHuu ¢ MpUOOpPaMH M TEXHUYECKHUMH YCTPOHCTBAMH, COXPAHEHHUS 370POBbs M COONIOICHUST HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOLIEH Cpelie;

. OCYIIECTBIISATH OTOOP UCTOYHUKOB HH(popMaluu B IHTepHETE B COOTBETCTBUH C 33JJAHHBIM
MMOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN U MYTEM CPaBHEHHUS Pa3IMYHBIX UCTOUYHHUKOB
BBIACTISATH UHPOPMAIUIO, KOTOPAS SIBISIETCS TPOTUBOPEUNBOM MITH MOXKET OBITh HEJOCTOBEPHOI;



o WCIOJIb30BAaTh TPH BBITIOJHEHUHM YYEOHBIX 3aJaHW HAyYHO-TIOMYJSIPHYIO JIUTEPATYPY
(U3HUYECKOTO COJIEpIKAHUs, CIIPABOYHBIE MaTepHallbl, pecypchl ceTu HMHTepHeT, BIajgeTh mpuéMamu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMH U3 OJHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

o Co3/1aBaTh COOCTBEHHBIC KpPATKWE MHUCHMEHHBIC M YCTHBIE COOOIICHHS Ha OCHOBE 2—3
HUCTOYHUKOB WH(pOpMaIuu (U3NYECKOTO COACPKAHMSI, B TOM 4YHCIe NyOIMYHO [eNaTh KpaTKue
COOOIIEeHUsT 0 pe3ysibTaTaX MPOEKTOB WM YUYEOHBIX UCCICIOBAHUM, IPU STOM IPaMOTHO HCIOJIb30BaTh
M3YYCHHBIN TIOHATHHHBIN anmapar Kypca (PU3MKH, COMPOBOXK/IATH BBICTYIUICHUE TIPE3CHTAIINCH;

o IIPU BBITIOJTHEHUH YYEOHBIX MPOCKTOB M HWCCIICJIOBAHHIA pPACIPENeisITh OOS3aHHOCTH B
IpynIe B COOTBETCTBUU C IOCTABJICHHBIMH 3a/ladaMH, CJCAWUTh 32 BBIMOJIHCHHEM IUTAHA JICHCTBHIA,
aJICKBaTHO OIIEHUBATh COOCTBEHHBIM BKJIQJ B JCSITEIHHOCTh TPYIIIBI, BRICTPAUBATh KOMMYHUKATUBHOC
B3aMMO/ICHCTBUE, YIUTHIBAS MHECHUE OKPYKAIOIIHX.

K koHiy o0ydenust B 8 kj1acce rnpeMeTHble pe3ysibTaThl Ha 0a30BOM YpOBHE JOJIKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y 00yUaIOLIUXCSI YMEHHI:

. WCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJICKYJ, TEIUIOBOE JBHKCHHE aTOMOB H
MOJICKYJI, arperaTHbIE COCTOSIHHS BEIEeCTBA, KPUCTAUIMYCCKUE W aMOp(HBIC Tella, HACHIMIEHHBIA U
HEHACBIIEHHBIA TIap, BIAXXKHOCTh BO3/yXa, TEMIepaTypa, BHYTPCHHSS SHEPTHs, TCIJIOBON JIBHTATEIb,
JJIEMEHTAPHBIN ICKTPUUSCKUHN 3apsifl, IIEKTPUIECKOE T0JIe, TPOBOJHUKHU U JUICKTPUKH, TOCTOSHHBIN
IEKTPUICCKHUI TOK, MAarHUTHOE IT0JIC;

. pa3nuyath sBIIEHHWsS (TEIUIOBOE pACHIMPEHHWE W CKaTHe, TeIulonepenada, TerIoBOe
paBHOBECHE, CMa4yMBaHWE, KaNWDUIAPHBIC SBJICHUS, HWCHApeHWe, KOHJCHCAIUs, IUIABJICHHE,
KpUCTAJTM3als  (OTBEpJIeBaHUE), KHUIIEHWE, Teruionepeaada (TeIIONPOBOTHOCTh, KOHBEKIIHS,
W3ITyYeHHUe), SJCKTPHU3AIU TN, B3aUMOJICHCTBUE 3aps/IOB, JICHCTBUS DIIEKTPHUIECKOTO TOKA, KOPOTKOE
3aMBIKaHWE, B3aMMOJICHCTBHE MAarHWTOB, JEWCTBHE MArHUTHOTO IIOJISI Ha TIPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAsE WHAYKIUS) 1O OINWCAaHWIO WX XapaKTePHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NYecKOe sIBIICHUE,

. pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PH3UUECKUX SIBJICHUI B OKPY)KAIOIIEM MUPE, B TOM
qrcie GU3NIECKUe SBICHHS B IPUPO/IC: TOBEPXHOCTHOE HATSHKCHUE U KAITWIUISIPHBIC SIBJICHUS B IPUPO/IE,
KpPHUCTaJUTBI B IpUpoe, m3nydeHne ColtHIa, 3aMmep3anue BOI0EMOB, MOPCKHE OpHU3bI, 00pa30BaHKE POCHI,
TyMaHa, WHEs, CHera, JJIEKTPUYECKHE SIBIICHUS B aTMOc(epe, DIEKTPUYECTBO JKHUBBIX OPTaHHU3MOB,
MarHuTHOE Toje 3emid, Jpel( MOJCOB, POJIb MAarHUTHOTO TOJS JUIS JKU3HU Ha 3emile, MOJIIPHOE
CHSIHHE, TIPH STOM TEPEBOJUTH MPAKTUYECKYIO 3a/auy B yUeOHYIO, BBIICIATh CYIICCTBEHHBIC CBOMCTBA
(mpu3Haku) pU3NYECKUX SBIICHUA;

. OIMCHIBATh M3yUYCHHBIC CBOMCTBA Tell M (PU3MUYECKHE SBICHHS, UCIONIB3YS (U3UUYCCKUE
BEJIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI DHEPTHs, KOJWYECTBO TEIUIOTHI, YACIbHAS TEIUIOEMKOCTb
BEIIECTBA, YZACTIbHAs TEIUIOTA IUIABJICHHS, YJICNbHAs TEIUIOTa MapooOpa3oBaHMs, yJeNbHAs TEIUIOTa
CTOpaHUs TOIUIMBA, KOA(M(QUIIMECHT MOJIE3HOTO JCHCTBUS TETUIOBOM MAIIMHBI, OTHOCUTEIIbHAS BJIAYKHOCTD
BO3/IyXa, 3JICKTPUYCCKUH 3apsiji, CHUjIa TOKa, IICKTPUYECKOE HAIIPSDKEHUE, CONPOTUBIICHHUE IPOBOIHUKA,
YIIIIbHOE COIPOTHBIICHUE BEIIECTBA, PadOTa W MOIIHOCTh AJICKTPUYECKOTO TOKA), TPU OIMHCAHUH
MPAaBUJIBHO TPAKTOBATh (DU3UYECKUH CMBICI HCIOJIb3yEMbIX BEJIMYMH, OOO3HAYCHUS M CIUHHUIIBI
(bU3NYECKUX BEIMYHMH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIONINE JAHHYIO (QH3UYCCKYIO BEIIMYHHY C JPYTUMH
BEJIMYMHAMH, CTPOUTH IPA(QUKHA N3YUECHHBIX 3aBUCUMOCTEH (PU3HUCCKUX BEIINYHH;

. XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUCCKUE SBICHUS U IPOLIECCHI, HCIIOJIb3YS] OCHOBHBIC
MOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM TeOpUH CTPOEHUS BEIIECTBA, MPUHIIUII CYNEepPIIO3UIUH Mo
(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsijia, 3akoH OMa /s yJyacTka IenH, 3akoH J[xoynsa—
JleHia, 3aKOH COXpaHEHHsI YDHEPTUHU, TIPU ITOM JIaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA U 3aHChIBATh
€ro MaTeMaTU4YeCKOE BHIPAKECHUE;

. OO0BACHATH (PM3MUECKHE MPOLIECCHl U CBOMCTBA TEJI, B TOM YKCJIE U B KOHTEKCTE CUTYyaIUid
MPAKTUKOOPUEHTHPOBAHHOTO  XapakTepa: BbBIABIATh MPUUYMHHOCIEICTBEHHBIE CBS3U, CTPOUTH
00BsicHeHHe U3 1—2 JOTMYeCKHUX IIaroB ¢ OMOpoi Ha 1—2 M3yueHHBIX CBOWCTBA (DU3MUECKUX SIBICHUU,
(bu3MUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

. pemiate pacy€THBIE 3adayd B 2—3 JIEHCTBUS, WCIONB3YsS 3aKOHBI U (OPMYIIBL,
CBSI3BIBAIOIINE (PU3UYECKHE BEIMYMHBI: HA OCHOBE aHAllM3a YCJOBHS 3a/layd 3allMChIBaTh KpaTKoe



yCIIOBHE, BBISBISITH HENOCTATOK JAHHBIX JUISI pEIICHUs 3aJadd, BBIOMpPATh 3aKOHBI M (OPMYIIBI,
HEoO0XoIuMBbIe Ul €€ pelIeHus], TPOBOAUTH Pacu€Thl U CPABHUBATH MOJTYYCHHOE 3HAUCHHE (PH3HMUECKON
BEJINYUHBI C U3BECTHBIMU JAHHBIMY;

. pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIHU (PU3MYECKHX METOJIOB,
HCIIONB3Ysl OIMCAaHHUE MCCIECIOBAaHUs, BBIICHATH IPOBEPSAEMOE  IPEIIIOJIIOKEHUE, OLCHUBATH
IIPAaBUIIBHOCTD NIOPsJIKA IIPOBEICHUS UCCIIEA0BAHMS, 1€]1aTh BEIBOIBL;

. MIPOBOJIUTH OIIBITHI 10 HAOIONECHUIO (PU3NYECKUX SIBICHUHN WIN (PU3HYECKUX CBOWCTB TEI
(KanmWJUTApHBIE SIBIICHHSI, 3aBUCUMOCTH JIABJIICHUS BO3JyXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH
mpoluecca OCThIBaHMS M HarpeBaHus NpU M3IYYEHMM OT IBeTa H3JIydaroued (IOrjaouaromiei)
ITIOBEPXHOCTH, CKOPOCTb HCIIAPEHUs BOJbI OT TEMIEPATYpPhI KUIKOCTH M IUIOUIAAX €€ IOBEPXHOCTH,
IEKTPU3ALHNS TE U B3AUMOICHCTBUE AEKTPUUECKUX 3aPsAI0B, B3AUMOJEHCTBHE IOCTOSHHBIX MarHUTOB,
BU3yaJIM3alysl MAarHUTHBIX I10JIEN TOCTOSIHHBIX MArHUTOB, I€WCTBUS MAarHUTHOTO I10JIS HA IIPOBOJHUK C
TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOJIBUraTelsl MOCTOSIHHOIO TOKa): (OpMYJIMPOBAThH
IIpOBEpsieMble MPEIOI0KEHHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTr0 000pyA0BaHusl, OMCHIBATh X0/
ombITa U (OPMYIHUPOBATH BBIBOJIBL;

. BBITIOJIHATH MPSIMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIIHON BIIAKHOCTH BO34yXa, CHUJIbI
TOKa, HaIpsDKEHHS C HCIOJIb30BAaHWEM aHAJOrOBBIX MPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIUYMH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 33JaHHOIN a0CONMIOTHON MOrPEIIHOCTH;

. MIPOBOJUTH HCCIIEA0BAHNUE 3aBUCHUMOCTH OJHOM (PU3MYECKOW BEIWYUHBI OT JAPYroil c
HCIOJIb30BAHUEM MPSIMBIX HM3MEPEHUN (3aBUCUMOCTH COINPOTHUBIIEHUS MPOBOJAHMKA OT €ro JJIHHBI,
IJIOIIAIM TONEPEYHOI0 CEYEHUs M YAEIBHOIO CONPOTHBIICHMS BEIIECTBA IPOBOJHUKA, CHJBI TOKA,
HIYLIETO 4Yepe3 IPOBOJIHUK, OT HANPSHKEHUsS Ha NMPOBOJHUKE, MCCIENOBAHME IOCIIEN0BATEIBHOIO
MapajuleIbHOTO COEMHEHUI TPOBOJHUKOB): IJIAHUPOBATh HCCIEOBaHME, COOMpATh YCTAaHOBKY U
BBITIOJIHATh HW3MEPEHMs], CcJelys NpeUIOKEHHOMY IUIaHy, (UKCHpOBaTh pe3yibTaThl MOJYYEHHOM
3aBUCHMOCTH B BUJI€ TaOJIUI U TpaduKOB, 1€1aTh BEIBO/BI 1O PE3yJIbTaTaM UCCIIEI0OBaHUS;

. IIPOBOJIUTh KOCBEHHbBIE H3MEPEHUs (PU3MUECKUX BEIUYMH (yAEIbHAs TEIIOEMKOCTh
BEIIECTBA, CONPOTUBIIEHUE MPOBOAHMKA, pab0Ta M MOIIHOCTb 3JIEKTPUYECKOTO TOKA): IIAHUPOBATh
U3MEpEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MpPEUI0KEHHOW HMHCTPYKLUUH, U
BBIYHCIIATh 3HAYECHHUE BEJIMYNHBL,

. coOmoiaTh TMpaBWia TEXHUKH OE30MAacCHOCTH Tpu  pabore ¢  JabopaTOpHBIM
o0opyI0BaHNEM;
. XapaKTepU30BaTh MPUHIIMITBI JCHCTBHUS U3yUYSHHBIX MPHOOPOB M TEXHUUECKUX YCTPOMHCTB

C ONOpOi Ha UX ONucaHus (B TOM YHUCIE: CUCTEMa OTOIUICHHUS IOMOB, TUTPOMETp, MapoBas TypOuHa,
aMIepMeTp, BOJBTMETP, CYETYUK ODIIEKTPUUYECKOW JHEPIrHH, AJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBarebHbIe AJIEKTPONPUOOPHl (IMIPUMEPHI), AIIEKTPUUYECKHE MPEJOXPAHUTENH, DICKTPOMArHuT,
AJIEKTPOJIBUraTeNIb TMOCTOSIHHOTO TOKA), HCIIONb3Yys 3HAHUS O CBOMCTBAaX (U3MYECKUX SIBICHUN U
HeoOxouMble (prU3UecKre 3aKOHOMEPHOCTH;

. pacrno3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOICTBA U U3MEPUTENIbHBIE TPUOOPHI 10 CXEMaM
U CXEMaTHYHBIM PHUCYHKAaM (3KHUIKOCTHBI TEPMOMETp, TEPMOC, MCUXPOMETP, THTPOMETp, ABHUraTellb
BHYTPEHHEI'O0 CrOpaHus, ODJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI JJIEKTPUYECKHX Ienel ¢
MOCIIEZIOBATEIbHBIM M TapasuieJIbHBIM COEAMHEHHUEM 3JEMEHTOB, pa3jinyas YCJIOBHbIE O00O3HAYeHUs
AIIEMEHTOB JIEKTPUUECKUX IIeTeH;

. MPUBOJUTh TpUMEphl  (HAXOMUTh HMHGPOPMAIMIO O TMpHUMepax) MPaKTUYECKOTO
UCIOJIb30BaHUs (DM3UUYECKUX 3HAHWI B TIOBCETHEBHOM KU3HU AJs oOecrieueHus: 0e30MacHOCTU MpHU
oOpalleHuu ¢ MpUOOpaMu M TEXHUYECKHUMH YCTPOUCTBAMH, COXPAHEHHUS 370POBbs M COONIOICHUST HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKPYXKAIOIEH CPELE;

. OCYIIECTBIIATH MOUCK MH(pOpMAIUK (U3NYecKoro coaepkanus B MIHTepHETe, Ha OCHOBE
UMEIOIUXCS 3HAaHUH M TYTEM CpaBHEHUS JIOTIOTHUTEIBHBIX HCTOYHUKOB BBIACIATH WHGOPMAIHIO,
KOTOpasi SBISETCS MPOTUBOPEUYUBOMN WIIM MOXKET ObITh HETOCTOBEPHOM;

. WCIONIb30BaTh MPH BBITIONHEHUU YYEOHBIX 3aJaHUl HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
(U3MYECKOTO COJEp)KaHUs, CIPABOYHBIE MaTepHualibl, pecypchl ceTu HMHTepHeT, BlajgeTh mpuémamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMH U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

. co3/laBaThb COOCTBEHHBbIE ITMCHbMEHHbIE M KpaTKUE YCTHbIE COOOLIeHHs, 00001as
MH(OPMALIUIO W3 HECKOIbKUX HMCTOYHHKOB (PU3UYECKOTO COACPKAHHS, B TOM YHUCIE MyOIUIHO



MIPEJICTABIATh PE3YbTAaThl MPOCKTHON WIM HCCIICI0BATEIBCKON JIEATEIHHOCTH, MPU 3TOM T'PaMOTHO
UCIOJIb30BAaTh HM3yUYCHHBIM TMOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH BBICTYIUICHHE
MpE3EHTALNEN;

. IPU  BBITIOJHEHUHM Y4YEOHBIX MPOEKTOB M UCCICAOBAHHMNA (DU3MUECKUX IPOIIECCOB
pacrpenensits OOS3aHHOCTH B TPYIMIE B COOTBETCTBUU C IIOCTABJICHHBIMH 3ajJa4yaMH, CICAUTH 3a
BBITIOJIHEHUEM IIJIaHa JACUCTBHA M KOPPEKTUPOBATH €ro, ajfeKBAaTHO OICHUBATh COOCTBEHHBIN BKIA/I B
NESITEIbHOCTh TPYIIBI, BBICTPAUBATh KOMMYHHKATHBHOE B3aUMOJICHCTBUE, IPOSBISLS TOTOBHOCTH
pa3perars KOH(IHKTHL

K xonmy oOyuenust B 9 kiacce npeaMeTHbIC pe3yabTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPaXaTh
c(OPMHPOBAHHOCTH y 00YUAIOIINXCS YMEHUI:

. UCIIOJIb30BAaTh MMOHATHS: CHCTeMa OTcuéTa, MarephalibHas TOYKa, TpaeKTOpHs,
OTHOCHUTEJIbHOCTb MEXaHWYECKOro JBIKEHHUs, Jedopmanus (ymnpyras, I[JIacTU4YecKas), TpEHHe,
LEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3ku, LEHTP THKECTH, aOCOIIOTHO TBEpIOE
TEJO0, LIEHTP TSHKECTH TBEPJIOTO Teja, paBHOBECHE, MEXaHUYECKHE KOJIeOaHus U BOJIHBL, 3BYK, HH(pa3ByK
U YJIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IlIKajla 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30pYKOCTbh U
JaJIbHO30PKOCTh, CHEKTPbl UCITYCKaHUS U MOTJIOUIeHMs, aibda, 0eTa- U raMMma-u3iIydeHHs], U30TOIIbI,
sJIepHast SHEPTreTHKa;

. pasznuyath SBJIEHHUS (paBHOMEPHOE M HEPABHOMEPHOE TMPSMOJUHEHHOE JBIKEHUE,
PaBHOYCKOpPEHHOE MPSAMOJIMHEHHOE JBHKEHHUE, CBOOOJHOE MaJieHue Tell, pABHOMEPHOE JBM)KEHUE IO
OKpPY>KHOCTH, B3aUMOJICHCTBUE TEJI, pEaKTUBHOE JBI)KEHUE, KoJiebaTeabHOe ABM)KEHUE (3aTyXarolue u
BBIHYKJICHHbIE KOJIeOaHMs), PE30HAHC, BOJIHOBOE [BMKEHHME, OTpPaKEHHE 3BYKa, MPSIMOJUHEHHOE
pacnpocTpaHeHHE, OTpakeHHWE U TMPeIOMJIEHHE CBETa, IIOJJHOE BHYTPEHHEE OTpaK€HUE CBETa,
paszioskeHue 0enoro cBeTa B CEKTP U CIIOKEHUE CIIEKTPAIbHBIX 1IBETOB, TUCIIEPCUS CBETA, ECTECTBEHHAS
PaZvo0aKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOTO CHEKTpa M3IYUYEHHs) TI0 OMHCAHHMIO UX XapaKTepPHBIX
CBOICTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JJaHHOE (PU3MUEcKoe SBICHHE;

. pacrno3HaBaTh IPOSBIEHUE U3YUEHHBIX (PU3NUECKUX SIBJICHUN B OKpYKarolleM MHUpe (B TOM
yuciie GU3NYECKUe SIBJICHUS B MIPUPOJE: MPUINBLI U OTJIUBBI, JBMKeHHE I1aHeT COJIHEYHOW CUCTEMBI,
PEaKTUBHOE JBIDKEHHE JKMBBIX OPTaHU3MOB, BOCIPUSATHE 3BYKOB IKHUBOTHBIMH, 3€MIIETPSICEHHE,
ceficMHuYecKrUe BOJHBI, I[yHAMH, 3XO0, LIBETa Te€J, ONTHYECKHUE SBIICHUS B MPHUPOJE, OMOIOrHYecKoe
NecTBHE  BHJIMMOrO,  yIbTPaQHUOJIETOBOIO M  PEHTTEHOBCKOTO  W3IyYEHUH, eCTEeCTBEHHBIN
paanoakTUBHBIN (HOH, KOCMUYECKUE JIYUH, PAIMOAKTUBHOE U3TyYeHUE TPUPOIHBIX MUHEPAJIOB, ACHCTBHE
PaZMOaKTUBHBIX M3JIyYEHHI HAa OpPraHuU3M 4eJOBeKa), MPU 3TOM NEPEBOJUTH MPAKTHUUECKYIO 3a7ady B
y4eOHYI0, BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (DU3NUYECKUX SBIICHUM;

. OIMCHIBATh M3yYEHHBbIE CBOMCTBA Tell U (U3WYECKUE SIBICHUS, UCIONB3Ys (Dr3HUecKue
BEJTMYMHBI (CpeAHsisi U MIHOBEHHAsi CKOPOCTb Tella IMpPH HEPaBHOMEPHOM JBIKEHUHU, YCKOpPEHHE,
nepeMeleHue, myTh, YrioBas CKOPOCTb, CHJIa TPEHUs, CHUJia YIPYTOCTH, CWJIa TSDKECTH, YCKOpEHHE
CBOOOHOTO TaJieHus, BEC Teja, UMITYJILC Tella, UMITYJIbC CHJIbI, MEXaHHuYecKas padoTa U MOIIHOCTH,
MOTEHIIMATbHAS SHEPTHUs Tela, MOAHIATOr0 HaJl MTOBEPXHOCTHIO 3€MJIM, OTEHIIMATbHAS YHEPTHUS CKATON
MIPYKUHBI, KHHETUYECKasl SHEPTUs, MOJIHAs MEXaHU4eCKast JHEPTHsl, IEPUOJ U YacToTa KoeOaHuil, JynHa
BOJIHBI, TPOMKOCTh 3BYyKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMJICHHS Cpelbl), Mpu
OMMCAaHUU TPABUIBHO TPAKTOBATh (PU3UYECKUII CMBICI HCIIOJIIb3YEMbIX BEJIUYUH, OOO3HAYCHHS U
€IMHULIBI (PU3MYECKUX BEIMYWH, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIINE TAaHHYIO (PU3UYECKYIO BEJIUUUHY C
JIPYTUMH BETMYUHAMM, CTPOUTH TpapUKH N3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

. XapaKTepu30BaTh CBOWCTBA Tell, (PU3MYECKHE SIBICHHMS U MPOLECCH, UCIOJb3Ysl 3aKOH
COXPAaHEHHUs DHEPIHH, 3aKOH BCEMHUPHOIO TATNOTEHMs, IPUHLIUI CYNEPHO3ULMNA CUJI, MPUHLUI
OTHOCUTENBHOCTH ['anmmiies, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA, 3aKOHBI OTPaXCHUS U
IIPEJIOMIIEHHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsII0BOTO U MAaCCOBOI'O YMCEJI MPHU AEPHBIX pPEeakUUsxX, IpU
3TOM JIaBaTh CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3alIMCHIBATH €70 MATEMAaTHUYECKOE BbIPAXKECHUE;

. OOBSICHATH (PU3NYECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM YUCIIE U B KOHTEKCTE CUTyalui
IIPAKTUKOOPUEHTHUPOBAHHOI'O ~ XapaKTepa: BBIABISITH IPUUMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
00bsICHEHHE U3 2—3 JIOTHUECKUX IIaroB ¢ OMOpOW Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3MUYECKHUX SBICHU,
($U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



. pemarb pacy€THbIE 3aaun (OMMPAIOUIUECS HA CUCTEMY U3 2—3 ypaBHEHMIl), UCIIONb3Ys
3aKOHBl U (hOpMyIibl, CBs3bIBAIOIIME (PU3NUYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a YCIIOBHS 3a/1a4d
3aIUCBIBATh KPATKOE YCJIOBUE, BHIABIATH HEAOCTAIONINE MU U30BITOYHbIC TaHHBIC, BHIOMPATh 3aKOHBI U
(bopMyIBl, HEOOXOIUMBIE ISl PEILICHUS, TPOBOIUTH PACUETHI U OIICHUBATH PEATUCTHYHOCTD ITOJTyYEHHOTO
3Ha4YeHUs1 (PU3NYECKOIN BETUUNHBL;

. pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIHU (PU3MYECKHX METOJIOB,
UCIOJIb3Ysl ONHMCAaHME MCCIEIOBAaHUS, BBLICIATH IMPOBEPSIEMOE  IPENINOJIOKEHUE, OLIEHUBATh
[IPaBUJIBHOCTh MOPsiAKa MPOBEIEHUSI MCCIEA0BaHUs, AEIaTh BbIBOJbI, UHTEPIIPETUPOBATh PE3YJIbTAThI
HaOJII0IEHUI U OIIBITOB;

. MIPOBOJIUTH OIIBITHI IO HAOTIONECHUIO (PU3NYECKUX SIBICHUH W (PU3HYECKUX CBOWCTB TEI
(u3yuenue BTOpOro 3akoHa HploTOHa, 3aKOHA COXPAHEHHUs SHEPrUH, 3aBUCUMOCTh Iepruo/ia KoyiedaHuil
MPY>KMHHOTO MasiTHUKA OT MAacChI TPy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTB OT aMIUIUTY /bl MAJTBIX
Kosie0aHul, IPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETA, pa3jloKEHUE OEoro cCBeTa B CIEKTP, U3yuYeHUE
CBOMCTB M300pak€HUs B TJIOCKOM 3€pKajie U CBOWCTB M300paKEHUs TIPEeIMETa B COOMpAIOIIEH JINH3E,
HaOJI0/IEHUE CIIIOLIHBIX U IMHEHUAThIX CIEKTPOB U3JIyYE€HHUS): CAMOCTOSTENILHO COOMpaTh YCTAaHOBKY U3
n30bITOYHOrO0 Habopa oO0OpyJOBaHUS, OMUCHIBATH XOJ ONbITA U €ro pe3ysbTaThl, (OpMYJIHPOBATH
BBIBO/IBI;

. MIPOBOJUTH TMPU HEOOXOJUMOCTH CEpPHUI0 MPSAMBIX HU3MEPEHMH, ONpeNelnss CpeaHee
3HaueHUE U3MepsIeMOoll BelnYnHbI (POKYCHOE pacCcTOsIHME cOOMparoliel JMH3bI), 000CHOBBIBATH BHIOOP
croco0a u3MepeHust (M3MEpPUTEIBHOTO MPUOopa);

. MIPOBOJUTH HCCJENOBAHUE 3aBUCUMOCTEN (U3NYECKMX BEIUMYMH C HCIOJIb30BAaHHEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTD IyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HadallbHOM
CKOpOCTH, IepHoja KoJeOaHW MaTeMaTH4YeCKOro MasTHUKAa OT JUIMHBI HUTH, 3aBHCHUMOCTH YyIJia
OTpa)kKeHMsI CBETA OT YIJia MaJIeHUs U yria MpeIoMIICHUS OT YyIJla Ma/ieHus): IIIaHUPOBaTh UCCIIe0BaHue,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yibTaThbl IOJYYEHHOW 3aBUCUMOCTHU
(bu3nyecKuX BEJIMYUH B BUJIE TAOIUI U IPa(UKOB, AeaTh BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEOBAHMUS;

. MIPOBOJUTH KOCBEHHBIE U3MEPEHHs (PU3NUECKUX BETUUHH (CPEIHSISI CKOPOCTh U YCKOPEHUE
Tela NpPU PaBHOYCKOPEHHOM JBH)KEHHHU, YCKOpPEHHE CBOOOJHOTO MNaJACHHUS, XKECTKOCTh MPYKHHBI,
KOA(PUITMEHT TPEHUsI CKOJIBKEHUS, MEXaHUUeCKasi paboTa U MOITHOCTh, YaCTOTa U MEepUO KoJeOaHmi
MaTeMaTHYeCKOIro U MPY>KUHHOTO MasATHUKOB, ONTHYECKasl cuja cOOMparoieil TMH3bI, PaIu0AKTUBHBIN
(oH): TIIAHUPOBATH M3MEPEHHUS, COOUpPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBIMOJHATH U3MEPEHUS,
cleys MpeIoKEHHOW MHCTPYKIUHU, BHIYMCIATh 3HAUCHHUE BEJIMYUHBI M aHAIM3UPOBATH MOTYYCHHBIE
PE3yNbTaThl ¢ YUETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUIA;

. coONMOJaTh TpaBWIa TEXHWKH 0€30MacHOCTH mpu  pabore ¢  J1abOpaTOPHBIM
00opyI0BaHUEM;
. pa3nuyaTth OCHOBHBIC MTPU3HAKH M3YYCHHBIX (PM3UUECKUX MOJICNICH: MaTeprallbHAs TOYKa,

abco0THO TBEPOE TEJI0, TOUCYHBIN UCTOYHUK CBETA, JIy4, TOHKAS JIMH34, [IJIaHeTapHas MOJIeb aToMa,
HYKJIOHHAsl MOJIEIb AaTOMHOTIO SIpa;

. XapaKTepu30BaTh MPUHIIMIIBI IEHCTBUS N3YUYCHHBIX MPUOOPOB U TEXHHUUYECKUX YCTPONCTB
C OIOPOiIl HAa UX ONHMCaHUs (B TOM YHCIE: CIIUIOMETD, JTATUUKH MOJOKECHUSI, PACCTOSIHUS M YCKOPEHUS,
pakera, 3XOJIOT, OYKH, MEPHUCKOI, (oToammapar, ONTHYECKHE CBETOBOJBI, CHEKTPOCKOIN, J03UMETD,
kamepa BuibcoHa), HCTIOB3ysl 3HAHUS O CBOMCTBAX (PU3UYECKUX SBICHUN U HEOOXOauMbIe (pusnueckue
3aKOHOMEPHOCTH;

. WCIOJIb30BAaTh CXEMbl M CXEMATHUYHBIE PUCYHKH W3YYEHHBIX TEXHHUYECKUX YCTPOICTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTMUYECKHX MPOILIECCOB MPH PEIIEHUU Y4eOHO-IPAKTUYECKUX 3a7ad,
OINITUYECKUE CXEMBI JJIS IOCTPOEHUS M300paKeHUH B IJIOCKOM 3€pKajie U COOMpAroIIel JINH3E;

. OPUBOAUTH TMPHUMEpHl  (HAXOAUTh HHGOpPMAIMIO O TpUMEpax) MPaKTHUECKOro
UCIOJIb30BAHUS (PU3MUECKUX 3HAHWN B TOBCEJTHEBHOM JKU3HHU Ui oOecriedeHus: 0e30MacHOCTH IpH
oOparieHnu ¢ npudopaMu U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHHsI 370POBbsl U COOIIOIEHUS] HOPM
9KOJIOTMUECKOTO TIOBEJIEHUS B OKPYXKaIOIIEH Cpele;

. OCYIIECTBJIATh MOUCK HHpoOpMaMM  pu3MUecKkoro cojaepxkanuss B MHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYS TOMCKOBBIM 3ampoc, HAXOAUTh IyTH OIpEaeNeHHs] JIOCTOBEPHOCTU
MOJIyYeHHOH MH(pOpMAIMK HAa OCHOBE UMEIOLINXCS 3HAHUN U IOTIOJIHUTENIbHBIX HCTOYHHUKOB;



. HCII0JIb30BAaTh IPH BBHIINOJHEHUM Y4EOHBIX 3aJaHU Hay4yHO-TIOINYJISIPHYIO JINTEPATYPY
(U3NYECKOro CoAep)KaHus, CIPaBOYHbIE MaTepHajbl, pecypchl cetu MHTepHeT, BiIaaeTh NpuémMamu
KOHCIIEKTUPOBAHUS TEKCTA, Ipeodpa3zoBaHus HHPOPMAIIUHN U3 OJHOM 3HAKOBOH CHCTEMBI B IPYTYIO;

. co3zlaBaTh COOCTBEHHbIE MUCHMEHHBIC M YCTHBIE COOOIIEHHSI HA OCHOBE MH(OpMAINH U3
HECKOJIBKUX MCTOYHHMKOB (DU3MYECKOTO COJCPIKAHUS, IyOJIUYHO MPEACTABIATh PE3yJIbTaThl MPOCSKTHON
WJIM UCCJIEIOBATEIbCKON JEATEIBHOCTH, IIPM 3TOM T'PAMOTHO HCIIONB30BATh M3YyYECHHBIN IOHATUMHBINA
anmapar HM3y4aeMoro pasfesna (UM3MKH U CONPOBOXKAATH BBICTYIUIEHHE IIpE3€HTAalued C y4EToM
0COOEHHOCTEH ayJUTOPUH CBEPCTHUKOB.

K xoniy oOydenus B 10 kJacce npeMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH y 00YUAIOIINXCS YMEHUI:

[ HUCITIOJB30BaTh IMOHATUSA: arperaTHbIC COCTOAHUA  BCUICCTBA (TBép)IOG, KHUIKOE,
ra3zo00pa3zHoe), COOOIIAIONIUEeCs COCY/IbI, TeMIlepaTypa, BHYTPEHHSSI SHEPTHsi, TEIJIOBOM JBUTATEb,
AJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsl, JICKTPUUECKOE TI0JI€, TPOBOAHUKH U TUDJIEKTPUKH, TOCTOSTHHBIN
BJIGKTpI/ILIeCKI/II\/JI TOK, MAar"uTHOE TIOJIE, CHCTEMa OTCqéTa, MaTcepuajibHas TOYKa, TpPAaCKTOpUs,
OTHOCUTEIHOCTh MEXaHWYECKOTO JIBIDKEHUS, Iehopmaliusi, TpeHue, IIEHTPOCTPEMUTEIHHOE YCKOPEHHE,
HEBECOMOCTH U MEPErpy3KH, HEHTP THKECTH, aOCOTIOTHO TBEPIOE TENO, IEHTP TSHKECTH TBEPAOTO Tena,
paBHOBECHE, MEXaHHUYECKHUE KOoJeOaHusl U BOJIHBI, 3BYK, MHPPA3BYK U YJIbTPa3BYK, AJIEKTPOMATHUTHbBIE
BOJIHBI, IOIKaJia 3JICKTPOMArduTHBIX BOJIH, CBCT, 6J'H/130py1<OCTB " 1aJIbHO30PKOCTb, CIICKTPHI UCITYCKAaHUS
U moryouieHus, ajabga, 0eta- U raMMa-u3ydeHus, paJioakTHBHOCTh

. pa3nyaTh SBJICHUSA. MEXAHUYECKHUE, TEIUIOBBIE, CBETOBBIE, MIEKTPUUECKUE, MATHUTHBIE,
JJIEKTPOMATrHUTHBIE, SIZIEPHBIE.

. pacrno3HaBaTh MPOSIBICHUE U3YUEHHBIX (PU3UYECKUX SIBICHUN B OKPY KalOIIEM MUPE;

. OIMCHIBATh M3yYEHHBbIE CBOWCTBA TNl U (DU3MYECKUE SBICHUS, MCIONIb3Ys (PU3UUYECKHEe

BEJTMYMHBI (TJIOTHOCTh, KOJUYECTBO BEIIECTBA, AJIEKTPUUYECKHE HANPSIKEHUE U CONPOTHBIICHHE, CHIIA
TOKa, CPE/IHAS. U MTHOBEHHAsl CKOPOCTh TeJa PY HEPABHOMEPHOM JBHKEHUH, YCKOPEHUE, TepeMeleHHE,
MyTh, YIJI0Bas CKOPOCTb, CHJIa TPEHHS, CUJIa YIIPYTOCTH, CUJIA TSHKECTH, YCKOpPEHHE CBOOOIHOTO MaJIeHHS,
BEC TeJla, UMITYJIbC Tella, UMITYJIbC CHIIbI, MEXaHU4YecKasi padoTa U MOIIIHOCTh, OTEHLMATbHASI SHEPT U
Teja, MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIH, MOTEHIMAIbHAS SHEPTUS CKATOU MPYKUHBI, KHHETHUYECKast
SHEprus, MoJHasg MEXaHWYEeCKasi SHEPTUs, MEPUOJI U YacToTa KojJeOaHui, TMHA BOJIHBI, TPOMKOCTb 3ByKa
U BBICOTa TOHA, CKOPOCTh CBETA, IMOKa3aTellb MPEIOMJICHHUS CpPEIbl), MPU OMHCAHUU TMPABUIHHO
TpakToBaTh (U3UYECKUN CMBICI HCHOJIb3YEMBIX BEIMYMH, OOO03HAUEHUS M EIUHUIBI (U3HUECKUX
BEJIMYMH, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMHU BEJIMUYUHAMH,
CTPOUTH rpapUKU U3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

. XapaKkTepu30BaTh CBOMCTBA Teld, (U3NYECKUE SBICHUS M MPOIECCHI, MUCIOJB3YS 3aKOH
COXPAaHEHHUs DHEPIrUH, 3aKOH BCEMHUPHOIO TSTOTEHUS, TPUHIUI CYNEPHO3ULIUUA CUJI, MPUHIUI
OTHOCUTeNbHOCTH ['amuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3aPsIIOBOTO U MAaCCOBOT'O YHCEII MPH SACPHBIX PEaKUUsiX, MPH
3TOM JIaBaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aHCHIBATH €r0 MATEMAaTUYECKOE BHIPAKEHUE;

. OO0BSACHATH (PU3MUECKUE MTPOLIECCHI U CBOMCTBA Tell, B TOM YUCIIE U B KOHTEKCTE CUTYyalui
MPAKTUKOOPUEHTHUPOBAHHOTO ~ XapakTepa: BBISABIATh PUUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH
00BsiICHEHHE U3 2—3 JOTMYECKUX IIaroB ¢ ONOPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUU,
(bu3nyecKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemarh pacu€THble 3a7aud (OMUpAroNINecs Ha CHCTeMy U3 2—3 ypaBHEHHII), UCMIONbB3Ys
3aKOHBI U (POpMyJIBI, CBs3bIBalOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHajM3a YCIIOBUS 3a/lauu
3aMMChIBaTh KPATKOE YCIOBHE, BBISBISATH HEJOCTAIOIINE UITH U30BITOUHBIE TaHHBIE, BBIOUPATh 3aKOHBI U
(dbopMyIIbl, HEOOXOAUMBIE JUIS PEIICHUS, IPOBOIUTH PACYETHI U OIIEHUBATH PEATUCTUYHOCTD IMOJYYEHHOTO
3HaueHUs (PU3NMUECKON BETUUHMHBI;

. pacrno3HaBaTh MPOOIEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (GU3UUECKUX METO/IOB,
WCIIONB3Ysl ONUCAaHUE MCCIEOBAHUS, BBIIEHATh IPOBEPSEMOE  MPEANOJI0KEHUE, OLIEHUBAaTh
MPaBWJIBHOCTh TOPSAKA MPOBEICHUSI UCCIEAOBAHUS, JENaTh BBIBOJbI, HHTEPIPETUPOBATH PE3yIbTaThl
HaOIIO/ICHUH U OTBITOB;



o MIPOBOJIUTH OIIBITHI IO HAOIIONECHUIO (PU3NYECKUX SBICHUN WK (PU3MUYECKUX CBOMCTB TEI
(ompezeneHue TIOTHOCTH BEIIECTB, OMPEICICHHE KOJMYECTBA TCIIOTHI MPH PAa3JIMYHBIX arperaTHbIX
COCTOSIHI/Iﬁ, HU3MCPCHHA CUJIBI TOKA aMIICPMCTPOM, HANPSIKCHUC BOJIBTMCTPOM; U3MCHCHUC CHJIBI TOKA
IIPU TIOMOIIM PEOCTaTa; M3ydeHue paboThl IJICKTPOABHUTATENS; M3YUYCHHE BTOPOro 3akoHa HbIOTOHA,
3aKOHA COXPAHECHUS YHEPTUH, 3aBUCHMOCTh TIEpHOo/Ia KOJICOaHHH MPYKUHHOTO MAasTHUKA OT MacChl Tpy3a
U KECTKOCTU IMPYKUHBI U HE3aBUCHUMOCTb OT aMIUIMTYZAbl MaibIX KoJeOaHUM, HpsIMOJMHENHOE
pacnpocTpaHEHUE CBETa, Pa3JIoKEHUE OEoro cBeTa B CIEKTP, M3yYEHUE CBOMCTB HM300pakeHUS B
IJIOCKOM 3epKalie U CBOMCTB M300paKeHUS MPeIMeTa B COOMPAIONICH JIMH3E, HAOMIOICHUE CIUIONTHBIX U
JIMHEWYAThIX CIHEKTPOB M3JIYUYEHHUsS): CAMOCTOATEIHLHO COOMpPAaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa
000pyI0BaHUSs, ONUCHIBATH X0 OTBITA U €T0 PE3YIbTATHI, (HOPMYITHUPOBATH BBIBOIBI;

o MIPOBOJUTH INPU HEOOXOJUMOCTU CEPHUI0 MpPSMBIX H3MEPEHUM, ONpEeNelss CpeaHee
3HAYCHWE HU3MEpPSAEMON BEIMYMHBI, OOOCHOBHIBATH BBIOOP CIIOCOOa W3MEpeHUs: (M3MEPHUTEIHHOTO
npudopa);

[ MMpOBOAWUTE MCCJIICJOBAHUC 3aBHCHUMOCTEH (1)I/I3I/I‘-ICCKI/IX BEJINYHNH C HCIIOJb30BAaHUEM
MPSIMBIX U3MEPEHUM, TNIAHUPOBATh UCCIEAOBAHUE, CAMOCTOATEILHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH
PE3YIbTAThI HOJ'Iy‘-I@HHOfI 3aBUCUMOCTHU (1)I/ISI/I‘~IGCKI/IX BCJIIMUUH B BUJIC Ta6J'II/III n Fpaq)I/IKOB, JacjaaTb
BBIBO/JIbI 110 pE3YyJibTaTaM HUCCIICIO0OBAHUS

[ IMPOBOANTE KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYWH, IUIAHUPOBATb H3MCPCHUS,
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJHATE U3MCPCHUSA, CICAYS HpCI[J'IO)KGHHOfI
HUHCTPYKIHHU, BBIYUCIIATE 3HAYCHUC BCIMYHMHBI WU aHAJIM3UPOBATH IOJTYYCHHBIC PE3YJILTAThI C y‘-IéTOM
3a/TaHHOM TTOTPENTHOCTH U3MEPEHUH;

. coOmoaTh MOpaBWiIa TEXHUKM 0Oe30macHocTH mpu paboTe ¢ J1abopaTOpPHBIM
00opyI0BaHUEM;

° pas3iindaTb OCHOBHBIC IPU3HAKKU U3YUYCHHBIX (1)I/I3I/II-IGCKI/IX MO)IGJ'IGﬁ;

o XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS N3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB

C OMOPOM Ha WX OINHUCAHUS, UCHOJb3ys 3HAHUSA O CBOMCTBaX (PU3MUECKUX SIBICHUI M HEOOXOAUMBIE
(buznyeckue 3aKOHOMEPHOCTH;

. WCIIOJB30BAaTh CXEMbl M CXEMAaTHYHBIC PUCYHKH W3yYEHHBIX TEXHHUYECKUX YCTPOKCTB,
M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHIECKUX MPOIIECCOB MPH PEIICHUH YUeOHO-TIPAKTHUECKUX 33]1ay;
. MPUBOJIUTH TPUMEPHl  (HAXOAUTh WH(MOpMAIMIO O TpUMEpax) MPAKTHYECKOTO

UCIOJIb30BaHUs (DM3UYECKUX 3HAHWM B TOBCETHEBHOM XU3HU AJs oOecrieueHus: 0e30MacHOCTU MpU
oOpalleHuu ¢ NpuOOpaMu U TEXHUYECKHUMH YCTPOHCTBAMU, COXPAHEHHUS 370POBbs M COONIOICHUST HOPM
HKOJIOTMYECKOTO TIOBE/ICHUS B OKPYKAIOIIeH cpeie;

. OCYIIECTBIIATh MOUCK HHpoOpManuu (usnyeckoro cojaepkanus B VHTepHere,
CaMOCTOSITeNIbHO (POPMYIIHpPYST MOMCKOBBIA 3alpoC, HAXOOUTh IYTH ONPEAETCHHUS TOCTOBEPHOCTH
MOJIy4€HHOM MH(OPMAaIMK Ha OCHOBE UMEIOIIMXCS 3HAHUM U TOMOJHUTEIbHBIX HICTOYHUKOB;

. WCIIOJIb30BaTh MPH BHIMOJHEHUHM YYEOHBIX 3aJaHU Hay4YHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3MYECKOro CcoJepKaHus, CIPAaBOUYHBIE MaTepualibl, pecypchl cetd HHTepHeT, BiajgeTh npuémamu
KOHCIIEKTUPOBAHUA TEKCTa, MpeoOpa3zoBaHus MHPOPMALIMK U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

. CO03/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIICHHsI Ha OCHOBE MH(pOpManuu u3
HECKOJIbKMX HCTOYHUKOB (PU3UUECKOTO COJAEPIKaHUsA, MyOIUYHO MPECTABIATh PE3YJIbTAThl MPOCKTHOMN
WM UCCIEIOBATEeNIbCKON /IEATENbHOCTH, MPU STOM I'PAMOTHO HCMOIb30BaTh W3YUYCHHBIH MOHSITUHHBIN
anmapar HM3y4aeMoro pasfena (U3MKH U COMPOBOXAATh BBICTYIUIGHHE MIpE3eHTaluel C ydEToM
0COOEHHOCTEH ayAUTOPUU CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne || HammenoBanue pa3nenos KonunyecTtBo yacos OnextpoHHbIe (U(POBLIE)
/T Y T€M MPOTPaMMBbI Beero|Kontponshsre|JlaGopatoprsie 00pazoBaTesbHbIE PECYPChI
paboThI paboThl
Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUH OKPY:KAKOIIEr0 MUpa
1.1||®u3uka - Hayka O 2 bubnuoreka [IOK
npupoie https://m.edsoo.ru/7f416194
1.2||®usnueckue BEITMUUHBI 2 bubmnoreka LIOK
https://m.edsoo.ru/7f416194
1.3||EcrecTBeHHOHAYYHBII 2 bubnuoreka [JOK
METO/T IO3HAHUS https://m.edsoo.ru/7f416194
‘I/ITOFO 10 pasjeny H 6 H

‘Pa3)1e.11 2. IlepBoHayajibHbIe CBEICHUS 0 CTPOCHHH BelIeCTBA

2.1||Crpoenmue BemecTBa 1 bubnuoreka [JOK
https://m.edsoo.ru/7f416194

2.2 ||/IBmwxenue u 2 bubnuotexa [JOK
B3aMMO/ICHCTBHE YaCTHII https://m.edsoo.ru/7f416194
BEIIECTBA

2.3||ArperaTHbie COCTOSTHUS 2 bubnuoreka [JOK
BeIIeCTBA https://m.edsoo.ru/7f416194

‘I/ITOFO 110 pasjey H 5 H

‘Pasne.n 3. /IBM:KeHue ¥ B3aUMOJeiicTBHE TeJl

3.1||Mexannueckoe aBrkeHue | 3 bu6moreka [IOK
https://m.edsoo.ru/7f416194
3.2||[Nueprus, macca, 4 1 bu6moreka [IOK
IUIOTHOCTH https://m.edsoo.ru/7f416194
3.3||Cuita. Buas! cuin 14 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
‘I/ITOFO 0 pazjaeny H 21 ||
‘Pamen 4. JlaBjieHUe TBEPABIX TeJl, ;KUAKOCTEl U ra3oB
4.1||daBnenue. [lepenaua 3 bubnuorexa [JOK
JaBIICHUS https://m.edsoo.ru/7f416194
TBEPIABIMU TCIIAMH,
KUJKOCTSAMHU U Ta3aMH
4.2|\/1aBieHue KUIKOCTH 5 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
4.3||AtmochepHoe aBieHue 6 bubnuorexa LIOK
https://m.edsoo.ru/7f416194
4.4| [leficTBHE KUIKOCTH U 7 1 3 bubmuorexa [JOK
rasa Ha orpyXEHHOE B https://m.edsoo.ru/7f416194
HUX TEJIO
Hroro no pazneny 21

Pa3gen 5. Padora u MOLIIHOCTD.

JHeprust
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Ne || HammenoBanue pa3nenos ‘ KonunyecTtBo yacos ‘ OnextpoHHbIe (IU(POBLIE)
n/n U TEM IPOTPaMMBI Beero|[Kontponbhsie|JTaGopatoprsie o0Opa3oBaTesbHbIE PECYPCHI
paboTbl paboTbl
5.1||PaboTta 1 MOIIHOCTH 3 bubmunorexa LIOK
https://m.edsoo.ru/7f416194
5.2||[IpocThie MEXaHU3MBI 5) bubnuoreka [IOK
https://m.edsoo.ru/7f416194
5.3||Mexanunueckas SHEpTHs 4 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194
‘I/ITOFO 10 paszeny H 12 H ‘
‘PezepBHoe BpeMsl H 3 H || H ‘
OBUIEE KOJIMYECTBO 68 3
YACOB I10 ITPOI'PAMME
8 KVIACC
No HaunmenoBanue pasienos KomnuectBo yacos DneKkTpoHHbIE (IUPPOBHIC)
n/n Y TEM IIPOTPaMMBEI Beero|[KontpombHere|JTaGoparoprsre 00pa3oBaTelIbHbIE PECYPCHI
paboThI paboTsI
Paszpnen 1. TenioBbie siBIeHUs ‘
1.1||Ctpoenue u cBOMCTBA 7 bubnuorexa [JOK
BeIIeCTBA https://m.edsoo.ru/7f4181ce
1.2||TerutoBbie po1iecchl 21 1 4 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce
‘I/ITOFO 10 pasjey H 28 H ‘

‘Pasne.n 2. DJIeKTPpUYECKHE H MATHUTHbIE SIBJICHUS

2.1||Dnekrpuueckue 3apsibl. 7 bubnuorexa [JOK
3apsKeHHBIE TENIA M UX https://m.edsoo.ru/7f4181ce
B3aMMOJEHCTBUE
2.2|[[ToCTOSIHHBIN JEKTPUICCKUN 20 1 7 bubnuorexa [JOK
TOK https://m.edsoo.ru/7f4181ce
2.3||MarHuTHEIC SBIICHUS 6 1 2 bu6moreka [IOK
https://m.edsoo.ru/7f4181ce
2.4|OnekTpomMarHutHas WHIyKous| 4 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
‘I/ITOFO o pazaeny || 37 || ‘
‘PeSGpBHOC BpeMsI “ 3 “ “ H ‘
OBILEE KOJIMYECTBO YACOB || 68 3 13

110

I[TPOTPAMME
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9 KJIACC

Ne|| HaumenoBaHue pa3zenoB U KonunyecTtBo 4acos ONEeKTPOHHBIE
/i TEM MPOTrPaMMBbI (mudpoBkIe)
o0Opa3oBaTeNbHbIC
pecypchl
Bcero||[KonTponbsubie|| JlabopaTtopubie
paboTsl paboTsl
Pa3znen 1. Mexanuueckue siBJeHUSA
1.1||Mexanunueckoe TBUKEHHUE U 7 1 bubnuotexa [JOK
CIIOCOOBI €r0 ONHUCAHUS https://m.edsoo.ru/7f41a

4a6

1.2|B3aumoneiicTBUE TeI 13 1 2 bu6moteka [IOK
https://m.edsoo.ru/7f41a
4a6

1.3||3akoHbBI cOXpaHEeHUS 9 2 bubnuotexa [JOK
https://m.edsoo.ru/7f41a
426

‘I/ITOFO 10 pasjeny H 29 H

‘Pafmeﬂ 2. Mexanu4ecKkue KoJ1eOAHUS M BOJIHbI

2.1|Mexanndeckue KoueOaHus 5 2 bu6moreka [IOK
https://m.edsoo.ru/7f41a
426

2.2 ||[MexaHn4ecKre BOJHBI. 3BYK 5 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41a
426

‘I/ITOFO 10 pasjey H 10 H

‘Pasne.n 3. DJIeKTPOMAarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJTHBI

3.1|{|DnekTpomMarHuTHOE MMOJE U 4 bubnuorexa [JOK
AIIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a
426
‘I/ITOFO 0 pazjaeny || 4 “
‘Pamen 4. CBeTOBLI€ SIBJICHUS
4.1||3akOHBI pacIpOCTpaHEHUS 5 1 bubnuoreka [JOK
CBETa https://m.edsoo.ru/7f41a
426
4.2 |\JIuH3BI 1 ONTUYECKHUE 5 1 bubmuoreka [JOK
puOOpPHI https://m.edsoo.ru/7f41a
426
4.3||PaznoxeHue OIOro cBeTa B 2 1 bu6mmoreka [JOK
CTIEKTp https://m.edsoo.ru/7f41a
426
‘I/ITOFO TI0 pa3feiy || 12 “
‘Pa:*.z[e.n 5. KBanToBbBI€E SIBJICHUSA
5.1||Ucnyckanue U MorJomeHue 4 bubnuorexa [IOK

CBE€TAa aTOMOM

https://m.edsoo.ru/7f4la
4a6



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

Ne|| HaumenoBaHue pa3nenoB U KonunyecTtBo 4yacos ONEeKTPOHHBIE
/o TEM IIPOrpaMMBbl (undposrie)
o0Opa3oBaTeNbHbIC
pecypcsl
Bcero||[KonTponbubie|| JlabopaTtopubie
paboTsl paboTsl
5.2||CtpoeHue aToMHOTO syIpa 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a
4a6
5.3||fInepHbIe peakiuu 6 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41a
4a6
‘I/ITOFO 10 paszeny H 13 H ‘
OBUIEE KOJIMYECTBO YACOB| 68 3 10
I10 ITPOT'PAMME
10 KJIACC
Ne|| HaummenoBaHue pa3zenoB U KonunuecTtBo 4acos OnekTpoHHbIe (IU(POBbHIE)
/T TEM TIPOTPaMMBI 00pa3oBaTelIbHbIE PECYpCHI
Bcero|KonTponsnsie|| JlJabopaTopHbie
paboTsI paboTsI
Pa3znen 1. Mexanudeckue siBJICHUSA
1.1||Mexannueckoe ABIKEHUE U 7 1 bu6moreka [IOK
CIOCOOBI €r0 OMUCAHUS https://m.edsoo.ru/7f41a4a6
1.2||B3aumopeiictBue Ten 7 1 bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3||3akoHbBI cOXpaHEeHUsI 6 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pazjaeny || 20 “

‘Pamen 2. Mexannyeckue KoJI1e0aHus M BOJTHBI

2.1||MexaHn4eckue KoiacOaHus 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
2.2||MexaHnuecKue BOJIHbI. 3BYK 3 1 bubnuorexa [IOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 paszeny || 5 “
‘Pame.n 3. CBeToOBbIE AABJICHHSA
3.1|[3akoHBI pacpocTpaHeHUs 2 bubnuoreka [JOK
CBETa https://m.edsoo.ru/7f41a4a6
3.2||JIuH3bI U oNTHYECKHE 3 1 bu6mmoreka [JOK
pruOOpHI https://m.edsoo.ru/7f41a4a6
‘I/ITOFO o pazaeny || 5 “
‘Pa:*.z[e.n 4. KBaHTOBbBIE SIBJIEHHUS
4.1||McnyckaHue | MOTJIOIIeHNe 4 bubnuorexa [IOK
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
‘I/ITOFO o pazeny H 4 H
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Ne || HammeHoBaHue pa3zieiioB U KommuectBo wacos DOnekTpoHHbIE (ITU(POBHIL)
/o TEM MPOrPaMMBbI 00pa30BaTeNIbHBIE PECYPCHI
Bcero|KonTponshsie|| JIJabopaTopHbie
paboThI paboThI
Pa3zpnen 5. IloBTOpUTEILHO-0000 1AM MOIY/Ib
5.1|IIoBTOpenue u oboOlIIeHNE 34 2 4 bubnuorexa [JOK
coJiepyKaHus Kypca (PU3UKH 3a https://m.edsoo.ru/7f416194
7-8 xacc https://m.edsoo.ru/7f4181ce
‘I/ITOFO 10 paszeny H 34 H
OBUIEE KOJIMYECTBO YACOB|| 68 4 6
10 ITPOTPAMME
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