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HOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3rMKe Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTaBlIeHA HA OCHOBE MOJIOKEHUN H
TpeOoBaHUI K pe3ylbTaTaM OCBOCHHMsS Ha 0a30BOM YPOBHE OCHOBHOH 00pa3oBaTeNbHOW MPOrpaMMBI,
npeactaBieHHblx B PI'OC 00O, a Takke ¢ y4é€roM ¢enepanbHoil pabodell mporpamMmbl BOCIHMTAaHUS U
Konnenuuu npenogaBanus yueOHoro npeamera « OUsukay.

Copepkanue mporpaMMbl 1Mo (GuU3UKe HampaBlieHO Ha (OPMUPOBAHHE €CTECTBEHHOHAYYHOH T'PaMOTHOCTH
oOydJaronmxcss ¥ OpraHu3alui0 U3y4deHus (PU3MKKM Ha JeATeIbHOCTHOW OCHOBE. B mporpamme mo ¢usuke
YUUTBHIBAIOTCS BO3MOXKHOCTH ydeOHOro mnpenMera B peanusanuu tpedoBanuit ®I'OC OO0 k miaHupyeMbIM
JIMYHOCTHBIM U METaNpeAMETHBIM pe3yJibTaTaM OOy4YeHHs, a TakKe MEXIIPEIMETHbIE CBSI3U €CTECTBEHHO -
Hay4YHBIX Y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEro 00 pa3oBaHusl.

[Iporpamma mo ¢u3uke ycTaHaBIMBAaeT paclpeaeleHre ydeOHOro Marepuala 1Mo rogam olOydeHus (1o
KJlaccaM), MpeasiaraeT MPUMEPHYIO IOCIEA0BAaTEIbHOCTh U3YUEHHUSI TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHS
MIPEMETHOT OCO/IEPKAHNS U YIETE BO3PACTHBIX 0COOEHHOCTEH 00y4aromuXcsl.

IIporpamma no ¢usnke pa3zpaboTaHa C LEJIbI0 OKa3aHMUsSI METOAUYECKOW MOMOIIM YYUTENI0 B CO3AAHHUU
paboueii mporpaMMeI 10 yaeOHOMY IpeaMeTy.

Ou3uka SABISETCS CUCTEMOOOPA3yIOUIMM JUI €CTECTBEHHOHAYUYHBIX Y4YEOHBIX MPEIMETOB, MOCKOJbKY
(bu3nyecKre 3aKOHbI JIeKaT B OCHOBE MPOILIECCOB U SBIEHU, H3ydaeMbIX XHUMHEH, OMoorueil, actpoHoMuen
u (pusnyeckol reorpadueil, BHOCUT BKJaJl B €CTECTBEHHOHAYYHYIO KapTUHY MUPA, IPE10CTaBIIsIeT Hanboiee
siCHble 00pa3Libl MPUMEHEHHUS HAYYHOI'0 METO/1a ITO3HAHUS, TO €CTh CIIOCO0A MOTY4EHUsI JOCTOBEPHBIX 3HAHUM
0 MHUpE.

Opna W3 THaBHBIX 3a1a4 (U3NYECKOro O00pa3oBaHUA B CTPYKType oOmIero oOpa3oBaHHUS COCTOUT B
(bopMUPOBAaHNHU €CTECTBEHHOHAYYHOU I'PaMOTHOCTH M HHTEpeca K HayKe Yy 00ydaromuxcs.

N3ydyenne ¢usnku Ha 0a30BOM YpOBHE IMpENIoyiaraeT OBJIAJEHHE CICAYIOUMMH KOMIIETEHTHOCTIMH,
XapaKTepU3yIOIMMHU €CTECTBEHHOHAYUYHYI0 T'PaMOTHOCTb:

HAy4YHO OOBSCHSATH SIBJICHMUS,
OLIEHMBATh U IOHUMATh OCOOEHHOCTU HAyYHOI'O UCCIIEI0BaHUS;
MHTEPIPETUPOBATh JaHHBIE U HCIIOIb30BATh HAYUHbIE JOKA3aTEIbCTBA ISl TOJIy4E€HHUS BHIBOJIOB.

Ilenn wu3yueHust (U3MKM Ha YpPOBHE OCHOBHOrO o0miero oOpa3oBaHus ompeneneHsl B Kouienmuu
npernoaaBaHus yaeOHoro npeamera «Dusmka» B 00pa3oBaTeNnbHBIX opranusanusx Poccuiickoit denepannu,
peanu3yonMX OCHOBHBIE 00I1eo0pa3oBaTelbHbIE IPOrpaMMBbl, YTBEpKAEHHOH pemeHneMm Komnerun
MunucrepctBa npocsemienus Poccuiickoit @eneparuu (mpotokon ot 3 nekadps 2019 r. Ne [TK48H).

Hean nzyyenus: QU3NKH:

npuobpeTeHre HHTepeca U CTpPEeMJICHHs] OOydYalolMXcsi K HAay4HOMY M3YYEHHIO HPHPOIbI, Pa3BUTHE HX
MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJI€ TO3HAHUS U (POPMUPOBAHUE U CCIIEN0BATENLCKOIO OTHOIIEHUS K
OKPYKaIOIIUM SIBJICHUSM;

dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3y4EHUS OCHOB CTPOCHHS MaTepud U
(byHIaMeHTaIbHBIX 3aKOHOB (PH3UKU;

dbopMupoBaHuEe TPEACTaBICHUNH O poiu (PU3MKU NI Pa3BUTHUS JIPYTUX €CTECTBEHHBIX HAyK, TEXHUKH H
TEXHOJIOTHM;

pa3BUTHE MPECTAaBICHUN O BO3MOXHBIX cdepax Oyaymied npodeccuoHaTbHONU eSTeIbHOCTH, CBI3aHHOU C
(U3MKOH, MOAr0TOBKA K JlajibHEHIIeMy 00yUeHHIO B 3TOM HAlpaBiICHUH.

JocTuskeHne 3THX Leded NporpaMmbl 1o (HU3MKe HA YPOBHE OCHOBHOro o0mero o0pa3oBaHus
o0ecneynBaeTCs pelieHueM CJIeyIIuX 3a1a4:

NpUOOpEeTEeHNE 3HAHUN O AMCKPETHOM CTPOCHHMM BELIECTBA, O MEXAaHUYECKUX, TEIUIOBBIX, AJEKTPHUUECKHX,
MarHUTHBIX U KBAHTOBBIX SIBJICHUSX

npuodpeTeHre yYMEHUH ONuChIBaTh U OOBSACHATH (DU3MUYECKHE SBJICHUS C HCIOJIb30BAaHUEM IOJTYYEHHBIX
3HAHHI;

OCBOCHHE METO/IOB PELICHMS MPOCTEHIIMX pPAacYETHBIX 3ajjad C HMCMOJb30BaHUEM (QHU3MUECKUX MOJEIeH,
TBOPUYECKHX U NPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUU HAOJIOAATh TPUPOIHBIC SIBICHUS W BBHINOIHATH OTBITH, JIAOOpPATOpPHBIE pPA0OTHI H
SKCIEePUMEHTaIbHbIE UCCIIEOBAHUS C UCIOIb30BAaHUEM U3MEPUTEIbHBIX TPUOOPOB;

ocBoeHHEe MpuEMOB paboThl ¢ HH(opManuel (U3NYECKOro coAepKaHUs, BKIOYas HHPOpPMAIUIO O
COBPEMEHHBIX TOCTHKEHUSIX (PU3UKH, aHAJIN3 U KPUTHYECKOE OlleHMBaHUE HH(OpMaLU 1;



3HAaKOMCTBO CO C(bepaMI/I HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH, CBA3aHHBIMU C (bH3HKOfI, H COBpPEMCHHbBIMH
TCXHOJOIusiMmn, OCHOBaAHHBIMH HA JOCTHXCHHAX (bu:mqecxoﬁ HaYyKH.

Ha u3yuenue ¢usnku (6a30Bblii ypOBEHB) Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus OTBOAUTCS 238
yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezelo), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 102
yaca (3 yaca B HEJIeJH0).

[Ipennaraemplii B mporpamMme 10 (U3MKE MepedeHb JaO0OpaTOPHBIX pabOT M ONBITOB HOCUT
PEKOMEHIATEIIBHBIN XapaKTep, YUUTENb JIeJIaeT BEIOOP MPOBEICHUS JIAOOPATOPHBIX pa0OT U OMBITOB C YIETOM
WHIUBUIYATBHBIX OCOOCHHOCTEH OOYYaIOIIMXCs, CIUCKA SKCIICPUMEHTANBHBIX 3aJaHHM, MPEIIaracMbIX B
paMKax OCHOBHOT'O T'OCYJapCTBEHHOT'O 3K3aMeHa 10 (H3UKe.

COILEPKXAHUE OBYYEHUSA
7 KJIACC

Paszpen 1. ®usnka u €€ poap B TO3HAHUM OKPYKAIOLIEro MUpa.
®uszuka — Hayka o npupone. fBneHus npupoabl. Pusznueckue SBICHUS: MEXAHUYECKHUE, TEIJIOBHIE,
ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Ousnueckue BenuMuuHBL I3Mepenue Qusnueckux BenuuuH. Pusznueckue npudbopsl. I[lorpemmHocTtsb
n3MepeHni. MexayHapoaHas CucTeMa eIHHMULI.
Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH W3Y4alOT MPHUPOAY. ECTeCTBEHHOHAy4YHBIM METOH TO3HAHMUS:
HaOJII0/IeHNe, TOCTAHOBKAa HAyYHOT'O BOMPOCA, BBIABMIKEHHUE THIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3,
o0bsicHeHHne Habmo1aemMoro siBieHus. Onucanne Gu3ndeckux sIBJICHUN ¢ TOMOIIBIO MOJENEH.
Jlemoncmpayuu.
MexaHuuecKue, TeIIOBbIE, AJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznueckre NpuOOPHI U MPOIIEAYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IIU(POBBIM TPHOOPOM.
Jlabopamopuwsie pabomul u onvimol.
OmnpeneneHue EeHbl AeJIeHUs IKaJIbl U3MEPUTEIBHOI0 PUOopa.
N3mepenune paccTossHUM.
N3mepenne 00bEMa KUIKOCTH U TBEPIOTO TEJA.
Omnpenenenne pa3MepoB MajbIX TeEl.
N3Mmepenne TemnepaTypbl PU MOMOIIH )KUIKOCTHOTO TEPMOMETPA M JaTYMKA TEMIIEPATYPHI.
[IpoBenenue nccnenoBanus MO MPOBEPKE TUIIOTE3bI: TaJbHOCTh MOJMETA IAPUKA, MYIIEHHOI'0 TOPU30HTAIBHO,
TeM Oouibllie, 4eM OoJIble BhICOTA My CKa.
Paznien 2. IlepBoHauanbHbIE CBEAEHUS O CTPOCHUHU BELIECTBA.
CrtpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mmepbl. OMNbIThI, JTOKA3bIBAIOIIUE JTUCKPETHOE CTPOCHUE
BELIECTBA.
JIBuxeHue yactull BeuiecTBa. CBsi3b CKOPOCTH JBUKEHUS YACTHUILL C TEMIIEpATypoil. bpoyHOBCKOe ABUXKEHME,
nuddysus. BzaumoneiicTBue yacTull BelIecTBa: IPUTSHKEHUE U OTTaJIKUBaHHE.
ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEH U TBEPABIX (KPUCTAIIIMYECKUX) TEIl.
B3anmocCBA3p MEXIYy CBOMCTBAMHU BEUIECTB B PA3HBIX arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJEKYJISPHbBIM
crpoeHrneM. OcoOEeHHOCTH arperaTHblX COCTOSIHUM BOABI.
Jlemoncmpayuu.
Habmoenre 6poyHOBCKOTO ABUKCHHUSL.
Hab6mronenue nuddysuu.
HaGnronenue siBneHunil, 00bsACHAIOMMUXCA MPUTHKEHUEM MJIA OTTAIKMBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopuwsie pabomul u onvimol.
Ornenka quaMeTpa aToMa METOAOM PSI0B (C UCTIONB30BaHUEM GoTOorpaduii).
OnpITeI O HAOJIIOJAEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B.
OnbIThl IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSIKEHHUSI.
Paznen 3. /IBukeHue U B3aUMOJICUCTBUE TEJL.
Mexannueckoe nBukeHue. PaBHOMepHOe M HepaBHOMepHoe ABmkeHue. Ckopoctb. CpenHss CKOpPOCTh MpH
HEPaBHOMEPHOM JBIDKEHUHU. PacuéT myTu u BpeMeHU JABUKCHUSI.
SIBnenue nHepuu. 3aKoH MHEpUUU. B3auMoaeiicTBre Tesl Kak MpUYrHA U3MEHEHHSI CKOPOCTH JIB MKEHUS TEl.
Macca kak mepa umHepTHocTu Tena. [InoTtHOCcTh BemiectBa. CBsi3b MJIIOTHOCTH C KOJMYECTBOM MOJIEKYJ B
enuHuIe 00bEMa BEIIeCTBa.



Cuna kak xapakTepucTuka B3aumonencrsusi tein. Cuna ynpyroctu U 3akoH ['yka. M3mepenue cunbl ¢
MOMOILBI0 TMHAMOMETpA. SIBleHHE TArOTEeHUs W cuija TsokecTH. Cuia TsDKeCTH Ha Jpyrux IuiaHerax. Bec
tena. HeBecomocts. CloXeHHE CUJ, HANpPaBJICHHBIX MO OJHOW mNpsmoil. PaBHoxelcTByromas cui. Cuia
TpeHus. TpeHue CKOIbXKEHHS U TPEHUE OKOsl. TpeHne B IPUPOIE U TEXHUKE.

Jlemoncmpayuu.

Habmoienre MexaHn4ecKoro JBUKEHUS Tea.

H3mepeHne cKopoCcTH NPSIMOJIMHEUHOTO JIBUKEHMUSI.

HaGmoienne sBieHus: HHEPLUU.

Habumoienne u3mMeHeHns: CKOpOCTH MPU B3aUMOACHCTBUU TeJ.

CpaBHeHHE Macc IO B3aUMOJEHCTBUIO TEJl.

CrnoxxeHune cuil, HalpaBJIEHHBIX 110 OJHON IPSMOil.

Jlabopamopusie pabomul u onvimol.

Ompenenenne CKOPOCTH paBHOMEPHOTO JBWXKEHHUs (IIApUKa B IKUJAKOCTH, MOJEIHU 3JIEKTPUYECKOIO
ABTOMOOMJIS U TaK JaJiee).

Omnpenenenue cpeqHel CKOPOCTH CKOJIBKEHHS OpycKa WM IIapyuKa 10 HAKJIOHHOW MIIOCKOCTH.

Omnpenenenue NIOTHOCTH TBEPIOTO TeNA.

OnbIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTh pacTshkeHUs (AedopMalii) Npy>KUHBI OT TPUIIOKEHHOH CHJIBL.
OnpIThl, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI TPEHUS CKOJIBKEHHMs OT Beca Tella M XapakTepa
COIIPUKACAIOIIUXCS IIOBEPXHOCTEM.

Paznien 4. JlaBnenue TBEPABIX TeN, KUAKOCTEN U ra30B.

Hasnenne. CiocoObl yMEHBIIICHUS U YBEJIMUEHUS JaBicHUs. [[aBieHue ra3a. 3aBUCHMOCTD JaBJIEHUS ra3a oT
o0béma, Temmepatypsl. [lepenaya maBieHust TBEPABIMU TeJIaMH, KUIKOCTSIMHU M Tra3zamu. 3akoH [lackans.
[THeBMaTHUECKHE MAIIMHBI. 3aBUCUMOCTD JABJICHUS XKUAKOCTU OT IIyOWHBI. [ 'MapocTaTHYecKuil mapamokc.
Coobmaromuecs cocyabl. ['uapaBianyeckue MexaHU3MBbl.

Atmocdepa 3emnu u atmocepHoe aaBieHue. [IpudyuHBI CyIIECTBOBAHMS BO3AYIIHOW OOOJIOYKH 3eMIIH.
Omnewit Toppuuenmu. U3mepenne atmocepHoro gaBiieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JIaBJICHUS OT BHICOTHI
HaJ ypoBHeM Mops. [Ipubopsl A n3mepeHus atMochepHoro AaBieHHUS.

JleiicTBUE XKUJIKOCTHM M ra3za Ha MOrpy)XEHHOE B HUX Tejo. BrlTankuBaromias (apXumenoBa) cuia. 3aKOH
Apxumena. [InaBanue ten. Bo3nyxomniaBanue.

Jlemoncmpayuu.

3aBUCHMOCTb JIaBJICHUS Fa3a OT TEMIEepaTyphl.

[lepenaua gaBieHUs )KUAKOCTBIO U Ta30M.

Coobmaromuecs: Cocyabl.

I'mapaBamyeckuii mpecc.

[TposiBnenue nericTBrst aTMOC(EPHOTO TaBICHHUS.

3aBUCUMOCTh BBITATKUBAIOIIEH CHUIIBI OT 00bEMa MOTPY)KEHHON YacTH Tella U TUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAJIKHUBAIOLIEH CUIIBI BECY BBITECHEHHOM KUKOCTH.

VYcnoBue miaBaHus TeN: IIaBAaHUE UJIM MTOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOLIEHUS IIJIOTHOCTEN Tena U
AKUIKOCTH.

Jlabopamopuwsie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca TeJa B BOAE OT 00bEMa MOrpy>KEHHON B KUAKOCTh YacTH Tela.
Omnpenenenne BBITAIKUBAOLICH CHJIBI, JEHCTBYIOIIEH HA TEJIO, IOTPYKEHHOE B )KUJIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIbI, IEUCTBYIOIICH HA TENO B )KUAKOCTH, OT Macchl Teja.
OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIbI, IEMCTBYIOLIEH HA TEJIO B >KUAKOCTH, OT
00BbEMa OrpyKEHHON B KUJIKOCTh YaCTH TeJa U OT IJIOTHOCTHU KU IKOCTH.

KoHncrpynpoBanue apeoMmerpa Uil KOHCTPYHUPOBAHUE JIOAKU U ONPEAEICHNE €€ IrPy30N0AbEMHOCTH.

Paznien 5. PaGoTa u MOIHOCTh. DHEPrus.

Mexanunyeckasi pabora. MOLIHOCTb.

[IpocTeie MeXaHU3MEBI: pbryar, OJIOK, HAKJIOHHAsI IUIOCKOCTh. lIpaBmiio paBHOBecusi peryara. [IpumeHenme
MpaBHJIa paBHOBECHS pblyara K 0Joky. «3omotoe mpaBuio» Mmexanuku. KII1J] npocteix mexanu3moB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE.

Mexannueckass »Heprus. KuHernueckas W NOTeHUManbHass >Heprus. [IpeBpalmenue ogHOro BuAa
MEXaHUYECKOM SHEPruu B APYTroi. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.

Jlemoncmpayuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimol.



Omnpexnenenue padOThI CUIIBI TPEHUS IPH PABHOMEPHOM JIBHKEHHUH TeJa MO TOPU30HTAIBHOM MOBEPXHOCTH.
HccnenoBanue ycnoBuil paBHOBECUS pblyara.

Nsmepenne KIIJ] HaKIOHHOM MIOCKOCTH .

N3ydeHne 3ak0Ha COXpaHEHUSI MEXaHUYECKON YHEPrUu.

8 KVIACC

Paznen 6. TennoBsie sABIACHUS.

OCHOBHbIE TOJOXKEHUSI MOJEKYJIIPHO-KUHETUUECKOM TEeOpHUM CTpOEeHMs BellectBa. Macca U pa3mepsl
aTOMOB U MOJIEKYJ1. ONBITHL, TOATBEPKAAIOIINE OCHOBHBIE ITOJI0KEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUN.
Mogenu TBEpAOro, KHUAKOrO0 M ra3o00pa3HOro coctosiHUil BemecTBa. Kpucrammueckue U amopgHbIe Tena.
OObscHEHNE CBOWCTB T'a30B, KUAKOCTEH M TBEPIBIX TEJI HA OCHOBE MOJIOKEHHUH MOJIEKYJISIPHO -KHHETHYECKON
teopun. CMauuBaHue U KaNUJUIAPHBIE SBJIEHUS. TenaoBoe pacuiMpeHne u cxaTue.

Temneparypa. CBsi3b TeMIepaTtypbl CO CKOPOCTBIO TEIJIOBOIO ABMKEHHUS YacTWll. BHyTpeHHssi sHeprus.
CriocoObI M3MEHEHHUsI BHYTPEHHEH SHEpPrum: Termjomnepenada u coBepiueHne padoTel. Buabl Termonepenayu:
TENJIONPOBOIHOCTh, KOHBEKIUS, U3JTy4CHHE.

KonunuectBo TennoTel. YienpHas TEMIOEMKOCTh BellecTBa. TemI000OMEH U TEMIOBOE paBHOBECHE.
VYpaBHeHue TeroBoro 6ananca. [lnapnenue u oTBepJeBaHne KPUCTAIUIMYECKUX BEUIECTB. Y IeJbHAs TEIIOTa
riassieHus. IlapooGpa3oBanue u konaeHcanus. Mcnapenue. Kunenue. YenpHas Temiora napooopa3oBaHHUsL.
3aBUCUMOCTh TEMIEPATYPBI KUTIEHUSI OT aTMOC(EPHOT O AaBICHHUS.

BrnaxxnocTs Bo3myxa.

DHeprus ToIIMBa. Y AeiabHas TEIIOTa CropaHusl.

[Tpunnuner pabotsl TemnoBbix aBurateneil KIIJ[ temnoBoro asurarens. TemnoBble OBUTATENH W 3allUTa
OKpYyKarole cpenbl.

3aKOH COXPAaHEHUS U MPEBPALLEHUS SHEPTUH B TEILUIOBBIX ITPOLECCaX.

Jlemoncmpayuu.

Ha6mronenne OpoyHOBCKOTO JIBHKECHHUS.

Hab6mronenue nuddysuu.

HaGroneHue sIBICHUI CMaYMBaHUS U KaMILIAPHBIX SBJICHU.

HaGumoieHre TenaoBoro pacumpeHus Tel.

V3meHeHune naBlieHus ra3a npu H3MEHEeHUH 00bEMa U HarpeBaHUM UIIH OXJIAXKICHUU.

[IpaBuia u3MepeHus: TeMIEpaTyphl.

Buner Teronepenaun.

OxmaxjeHue Npu COBEPIIEHUH PabOTHI.

HarpeBanue rnpu coBepiieHnn paboThl BHEITHUMU CHUIIAMH.

CpaBHEHUE TETJIOEMKOCTEH pa3IMYHbIX BEIIECTB.

Habumonenue kumnenus.

Habuoienre nocTosHCTBa TeMIEPaTyphl PH TJIABJICHHUH.

Mopenn TenJ0BBIX ABUTATENEH.

Jlabopamopuwsie pabomul u onvimol.

OnbITBI IO OOHAPYKEHUIO IEHCTBHS CHII MOJICKYJISIPHOTO TTPUTSKCHHSI.

OnbITHI 10 BRIPAIIMBAHUIO KPUCTAJIIOB IIOBAPEHHOW COJIM MJIM caxapa.

OnbITHI 110 HAOTIOAEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U TBEPBIX TeEl.

Omnpexnenenue naBaeHus BO3AyXa B OasIOHE IMPUIIA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJIEHUS BO3/lyXa OT €ro 00bEMa U HarpeBaHus WA OXJIaXKICHUS.
[IpoBepka rUNOTE3bl TMHEHHONW 3aBUCHMOCTH JJIMHBI CTOJOUKA KUAKOCTH B TEPMOMETPUUYECKON TPyOKE OT
TeMIIEpaTyphl.

HaGuroienne u3mMeHeHrs BHYTpEHHEH SHEpruu Teja B pe3yJibTaTe Terionepeau U paboThl BHEIIHUX CHJL.
HccnenoBanue sBiaeHUS TEMIO00MEHA MPU CMEIIMBAHUH XOJIOAHOW U TOPSTYEH BOBI.

Omnpeznenenre KOMMYECTBA TEIJIOTHI, MOJYYEHHOT'O BOAOW MpPH TEMIO00OMEHE C HAarpeThiM METaUINYeCKHM
LUAJTUHIPOM.

Omnpenenenne y1eapHON TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCHapeHus.

OmnpeneneHne OTHOCUTEIBLHON BIAKHOCTH BO3yXa.

Omnpenenenue yeabHON TEIIIOTHI MJIaBJICHUS Jba.

Paznien 7. DnekTpuueckue U MarHUTHBIE SBJICHHUS.



Onextpuzauus Ten. [[Ba poja siekrpuyeckux 3apsaoB. BizaumopeiictBue 3apspkeHHBIX Tenl. 3akoH Kysona
(3aBHCHMOCTb CUJIbI B3aUMO/IEHCTBUS 3apSyKEHHBIX TEJl OT BEJIMYMHBI 3aPSA10B U PACCTOSTHUS MEXIY TeJlaMu).
Onexrpudeckoe mnosie. Hanpsk€HHOCTh 3EKTpUYEeCKOro noisd. [IpuHnum Cyneprno3unuy 3JIeKT PUYECKUX
noJielt (Ha Ka4eCTBEHHOM ypPOBHE).

Hocurenn snekTpryuecknux 3apsaoB. DJIeMEHTapHbIN 3JIeKTpudeckuil 3apsaa. Ctpoenue atroma. [IpoBonHukuy u
JURJIEKTPUKH. 3aKOH COXPAaHEHUS JIEKTPUUYECKOro 3apsa.

DNEeKTPUUYECKUN TOK. YCIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOrO TOKA. VICTOUHHMKM MOCTOSIHHOTO TOKA.
JleficTBUS 31EKTPUUYECKOTO TOKa (TEMI0BOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUIM TOK B KUIKOCTIX U
rasax.

Onextpudeckas nenb. Cwiia Toka. DIEKTpuyeckoe HampsbkeHue. CONpOTHBIIEHHE NMPOBOAHMKA. YEIbHOE
COIIpOTHBJIEHHE BenlecTBa. 3akoH Oma Juis ydactka nenu. [locnenoBaTenbHoOe M MapaaeNbHOE COSIUHEHH e
IIPOBO/IHUKOB.

PaGota 1 MOImHOCTh 3JIEKTpUUECKOro Toka. 3akoH Jlkoynsa—JleHna. DnekTpuueckue Lenu U MOTpeOUTENn
JIEKTPUUECKOM SHEpruu B 0bITy. KopoTkoe 3aMbikaHMeE.

[TocTossHHBIE MarHuThl. B3auMoneicTBuEe MOCTOSHHBIX MAarHUTOB. MarHuTHoe nosie. MarautHoe nosie 3eMiin
U €ro 3HaueHue I KU3HU Ha 3emiie. OnbIT Operena. MarHuTHoe nmose 3J1eKTpudeckoro Toka. [Ipumenenne
3JIEKTPOMAarHuTOB B TEXHUKE. J[eliCTBME MAarHWTHOrO MOJIsI Ha HPOBOJHHUK C TOKOM. ODJIEKTPOJBUraTENb
IIOCTOSIHHOI'O TOKa. M crioab30BaHMe 3JE€KTPOABUTaTENeH B TEXHUUYECKUX YCTPONMCTBAX U HA TPAHCIOPTE.
Onsbitel @apanes. SBneHue anekTpoMarHuTHOW MHAYKUUH. IIpaBuiio Jlenna. Dnexkrporeneparop. CriocoOs
MOJTyYEHHS 3JIEKTPUUECKON 3HEPruH. DIEKTPOCTAaHIIMU Ha BO300OH OBJISIEMBIX HCTOUHUKAX 3HEPIUH.
Jlemoncmpayuu.

DneKkTpu3anus Tell.

JIBa pozia 3JIEKTpUYECKHUX 3apsA10B U B3aUMOJIEHCTBHE 3aPSKEHHBIX TEJ.

YCTpOUCTBO U JIENCTBUE 3JIEKTPOCKONA.

DnexTpocTaTuyecKas HHAYKIUS.

3aKOH COXPaHEHUS JIEKTPUYECKUX 3aps10B.

[IpOBOHUKY U TUAIIEKTPUKH.

MoaenupoBaHUE CUITOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.

HcTOYHMKN TOCTOSIHHOTO TOKA.

JIeficTBUS DIEKTPUYECKOr 0 TOKA.

DJIEKTPUYECKUM TOK B HKUJIKOCTH.

["azoBbIi paspsia.

W3mepeHne cuiibl TOKa aMIIepMETPOM.

N3mepeHne 21eKTpUYeCKOro HanpsiKeHUs: BOJIbTMETPOM.

PeocraTt u Mara3uH COIpoOTUBIICHUA.

B3anmoneiicTBre MOCTOSIHHBIX MATHUTOB.

MonenupoBaHue HEBO3MOKHOCTH pa3JleJIeHUs IIOJIFOCOB MarHUTa.

MonenupoBaHue MAarHUTHBIX 110JI€H OCTOSSHHBIX MATHUTOB.

OnbIT Dpcrena.

MarsauTtHoe noJie Toka. JJIeKTPOMarHur.

JleiicTBME MarHUTHOTO MTOJIS HA IIPOBOJHUK C TOKOM.

DIEKTPOABUTaTENb IOCTOSTHHOI'O TOKA.

HccnenoBanue sBaeHUS 3J1€KTPOMAarHUTHOM UHTYKIIMH.

OnbiTel apanes.

3aBUCUMOCTh HAPaBJICHUS] HHAYKIIMOHHOI'O TOKA OT YCJIOBUH €ro BO3HUKHOBEHHUS.

DNeKTpOoreHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopuwsie pabomul u onvimol.

OnbIThI 110 HAOIIOAEHUIO AJIEKTPU3ALUY TeJI UHAYKIMEN U TIPU CONPUKOCHOBEHUHU.

HccnenoBanue AeiCTBYS 3JEKTPUYECKOTO M1OJIS HA IPOBOJAHUKH U TUDIIEKTPUKH.

C6opka u mpoBepka paboThI JIEKTPUIECKOI 1IEMTH MOCTOSHHOT O TOKA.

W3mepeHue u peryImpoBaHue CHIIbI TOKA.

N3mepenne n peryampoBaHue HAIIPSyKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYILIErO 4Ye€pe3 PEe3UCTOp, OT CONPOTHUBIIEHMS pe3ucropa u
HaIpsHKEHMS Ha pe3UCTOpE.

OnbITl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUYECKOrO COINPOTUBJICHHUS NPOBOJHUKA OT €ro JJIMHBIL,
IJIOLIAJH MONEPEYHOr0 CEUEHUs] U MaTepuaa.



[IpoBepka npaBuiia CI0XKEHUSI HAIIPSPKEHUM NTPU MOCIEI0BATENIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia sl CUIIbI TOKA ITPU MapajuieIbHOM COEIUHEHUH PE3UCTOPOB.

Omnpenenenue padoThl 3JIEKTPUUECKOro TOKA, UIYLIEr0 Yepe3 pe3ucTop.

Omnpenenenne MOIMHOCTU JIEKTPUYECKOr0 TOKA, BBIAEISIEMOM Ha pEe3UCTOpE.

HccenenoBanue 3aBUCUMOCTH CUIIBI TOKA, MAYLIEr 0 YEPE3 JIAMIIOYKY, OT HAIIPSKEHUS Ha HEH.

Onpenenenue KII/[ narpeBatesns.

HccnenoBanue MarHUTHOTO B3aUMO/I€MCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyeHne MaraHuTHOTO 1015l HOCTOSHHBIX MAarHUTOB NIPU UX O0bEAMHEHUH U pa3JieJICHUN.

HccnenoBanue 1elCTBUS IIEKTPUYECKOI0 TOKA HA MATHUTHYIO CTPEJIKY.

OnBITHI, 1EMOHCTPUPYIOIINAE 3aBUCUMOCTD CHJIBI B3aUMOJEHCTBHS KATyIIKH C TOKOM M MarHuTa OT CHJIbI TOKA
1 HaIlpaBJICHMs TOKA B KaTylIKE.

N3ydeHnne neicTBUsl MAarHUTHOTO ITOJISL HA ITPOBOJITHUK C TOKOM.

KoncrpynpoBanue u usyueHue padboTsl JIEKTPOIBUTATENS.

N3mepenne KII/ 251eKTpoABUraTEIbHON yCTaHOBKHU.

OnBITBl MO UCCIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHAYKIIMU: MCCIIEI0BAaHUE U3MEHEHUI 3HA4YECHUS U
HaIpaBJICHUs] HHAYKIMOHHOT'O TOKA.

9 KJIACC

Pa3znen 8. MexaHnueckue siBICHHUS.

Mexanunueckoe namxenue. MartepuanbHass Touka. Cuctema orcuéta. OTHOCHUTEIBHOCTh MEXaHMUYECKOIO
JNBUKeHUsA. PaBHOMEpHOE npsaMoMHeHoe JBrkeHre. HepaBHOMepHOe npsiMoiIMHeHOoe qBukeHue. CpenHss
Y MTHOBEHHAs1 CKOPOCTh TeJjia IIPA HEPAaBHOMEPHOM JIBHKCHHH.

Yckopenue. PaBHoyckopenHoe npsimosnHeHoe nBmkenne. CBoboanoe nanenue. Onbitel [Nanunes.
PaBHOMepHOe nBIKEHUE IO OKpYXHOCTH. Ilepuon u dacrora obpaienus. JIluneliHas u yrioBas CKOPOCTH.
LenTpocTpeMuTenbHOE YCKOPEHUE.

ITepseiit 3akoH HetoToHa. BTopoii 3akon HetoToHa. Tperuit 3akoH HptotoHa. [IpuHIMN Cyneprio3uliuu CUIl.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujla TPEHHUS! CKOJbKEHUS, CUjla TPEHUS MOKOsl, IPYTHe BUIbI
TpEHMUSL.

Cuna TsDKEeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHUE CBOOOIHOrO najieHus. J|BrkeHne niaaHeT BOKPYT
Connua. [IepBas kocmuueckas ckopoctb. HeBecoMOCTs U EperpysKu.

PaBHOBecue maTepuanbHoOl TOUKU. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tela C 3aKperyIEHHOM
OCbIO BpauieHusi. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynsc Ttena. M3meHenne wumnyiabca. Mmmynbc cuibl. 3akoH COXpaHEHUs MMITysbca. PeakTuBHOE
JBUYKEHUE.

Mexanudeckas pabota U MomHoOcTs. Pabota cun TskecTH, ynpyroctu, TpeHus. CBa3b SHEpPrud U paboTHI.
[loTenumanbHas 3HEprusi Tejga, MOJHATOIO HAJ IMOBEPXHOCThIO 3eMiM. [loTeHuuaibHas 3HEprust CxaTou
npyxuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETUYECKOM 3HEPruu. 3aKOH COXpPaHEHUS MEXaHMYECKOU
SHEPrHUH.

Jlemoncmpayuu.

HaburoieHre MexaHMueCcKoro ABM)KEHUS TeJla OTHOCUTENIbHO Pa3HbIX TN OTCUETA.

CpaBHeHuUeE IyTel U TPAEKTOPUH ABUKEHHUS OJTHOI'O U TOr'0 K€ TeJla OTHOCUTEIbHO Pa3HbIX TEJ OTCUETA.
N3mepeHne ckopoCTH U YCKOPEHUs IPSAMOJIIMHEUHOTO IBUKEHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOI'O JBUKEHUSI.

HaGuroienne nBrkeHust Tea 1o OKpy>KHOCTH.

HabuoieHne MexaHU4YecKuX SBJICHUM, MPOUCXOASIINX B cucTeMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM
1 YCKOPEHHOM JIBU’KEHUHU OTHOCUTEIbHO KaOMHeTa (PU3HMKH.

3aBUCUMOCTh YCKOPEHHUSI Tejla OT MACChl T€NA U JIEHCTBYIOIIEN HA HETO CUJIBIL.

HaGumoienne paBeHcTBa CHII TIPU B3aMMOACHCTBHH TEJ.

N3menenune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua ummynbca npyu B3aUMOACHCTBUU TEN.

[IpeoOpazoBaHus SHEPrUH MTPHU B3aUMOJICHCTBUH TeI.

CoxpaHeHHe UMITyJIbca IIPU HEYIIPYTOM B3aUMOJIEHCTBHH.

CoxpaHeHne uMIyJbca Ipu abCOMIOTHO YIIPYroM B3aUMOJIEH CTBUH.

HaburoieHre peakTHBHOTO IBUKEHUSI.

CoxpaHeHHne MEXaHUYECKOW YHEPTUuu MpU CBOOOTHOM MaICHUH.



CoxpaHeHre MEXaHUYECKOM IHEPruu Py IBUKEHHUH TeJla 0/ JeUCTBUEM MPYKUHBI .

Jlabopamopuwvie pabomul u onvimeol.

KoncrpynpoBanue TpakTa 1Jist pa3roHa U JaJIbHEHIIIEr0 pABHOMEPHOTO IBMYKCHHS IIAPUKA UITH TEICKKH.
Omnpenenenre cpeaHel CKOPOCTH CKOJIBKEHUS OpyCKa WM JBMKCHHS IIapUKa 110 HAKJIOHHOM IITOCKOCTH.
Omnpenenenre yCKOPEHUs Tella IPH paBHOYCKOPEHHOM JIBHKEHUU 110 HAKJIOHHOW TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM JIBHKEHUH 0€3 Ha4aJIbHOM CKOPOCTH.
[TpoBepka runmoTessl: €clii MPU PaBHOYCKOPEHHOM JBMKEHHH 0€3 HadalbHON CKOPOCTH MYTH OTHOCSTCS KaK
P HEUETHBIX YHCETl, TO COOTBETCTBYIOLINE ITPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUS CKOJIBKEHUS OT CUJTBI HOPMAJIbHOTO JIaBJICHUS.

Omnpenenenre kK03 PHUITMEHTA TPEHUS CKOIBKEHUSI.

Omnpenenenne )XECTKOCTU PYKUHBI.

Omnpenenenne padOTHI CUITBI TPEHUS TPH PABHOMEPHOM JIBMKSHHH TeJa MO TOPU30HTAIBLHONW MTOBEPXHOCTH.
Omnpenenenue paOOTHl CHJIBl YNPYrOCTH NpU MOABEME Tpy3a C UCHOIb30BAHUEM HEMOABUKHOTO U
MOABUKHOT0 OJIOKOB.

W3ydenune 3aKkoHa COXpaHEHUS YDHEPTHUH.

Paznen 9. Mexannueckue KojieOaHUS U BOJIHEI.

Konebatensnoe nBumkeHne. OCHOBHBIE XapaKTEPUCTUKHM KOJIEOAHWM: MepHoJ],, YacToTa, aMILIUTY[A.
Matematudyeckuil ¥ Npy>KUHHBIA MasiTHUKU. [IpeBpanienne sHepruu npyu KoyiedaTeaTbHOM ABUKEHHH.
3atyxatomme Kosiebanus. BoiHyxIneHHble KonebaHusi. Pe3onanc. Mexanunueckue BosHBL. (CBOICTBa
MeXaHU4YeCKUX BOJH. [IpogonbHbIe U monepedHble BOJHBI. JIJIMHA BOJHBI U CKOPOCTh €€ pacinpoCTpaHEHUs.
Mexanndeckue BOJHBI B TBEPAOM Telle, CEHCMUYECKHE BOJHBI.

3Byk. ' poMKoCTh 3ByKa U BbicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk u ynbTpas3BykK.

Jlemoncmpayuu.

Habmonenue konebanuii Te MO AMCTBUEM CHIIBI TSXKECTH M CUJIBI YIIPYTOCTH.

HaGumonenne konebanuii rpy3a Ha HUTH U Ha IIPYXKHUHE.

HaGuroieHne BeIHYXIEHHBIX KOJIEOaHHM U pe30HaHca.

PacnipocTpaneHnne npomoapHBIX M TIONEPEYHBIX BOIH (Ha MOJEIN).

HaGmoieHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AxycTHUYECKUI PE3OHAHC.

Jlabopamopuvie pabomul u onvimul.

Omnpenenenre 9acTOThHI U MEpUoaa KoJIeOaHUi MaTeMaTHIECKOr0 MasiTHHUKA.

Omnpenenenue 4acToOThl U epHoAa KoJIeOaHUH MPY>KMHHOT O MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH TIEpHO/ia KOJICOaHUH TIOIBEIICHHOTO K HUTH T'Py3a OT JJIMHBI HUTH.
UccnenoBanue 3aBUCMMOCTH TIepHoO/ia KOJIeOaHUM MPYKUHHOIO MAassTHUKA OT MacChl Ipy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoia KojieOaHUM Tpy3a, MOABEIICHHOT'0 K HUTH, OT MacChl rpy3a.

OMnBbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh MEpUoAa KoieOaHUN MPYKUHHOIO MasTHHKA OT MAacChl rpysa H
KECTKOCTH IPYKUHBI.

W3mepenne yckopeHusi CBOOOAHOTO MaACHHUS.

Pasznen 10. DiieKTpoMarHuTHOE MOJIE U 31E€KTPOMAarHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE TMOoJie. DJIEKTpOMarHuTHble BOJHBL. (CBOMCTBAa 3JIEKTpOMarHUTHbIX BodH. [llkama
ANIEKTPOMArHUTHBIX BOJH. M CIIOIb30BaHME 2JIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

OnexTpomMaruutHas npupoza csera. CkopocTs cBeta. BosiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu.

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

BouiHOBBIE CBOMICTBA CBETA.

Jlabopamopuwsie pabomul u onvimol.

N3yueHune cBOMCTB JI€KTPOMATHUTHBIX BOJIH C ITOMOIIBI0 MOOMIHLHOTO Telle(oHa.

Paznen 11. CBeToBbl€ SIBICHUS.

JlyueBast monenb ceta. Mcrounuku ceera. Ilpsmonuneiinoe pacnpocrpanenue cBera. 3atMeHus CoyHIA U
Jlynsl. OTpaxenue cBeta. [1mockoe 3epkaino. 3akoH OTpake€HUs CBETa.

[Ipenomnenune cBera. 3akoH mpenomieHus cBera. [loaHoe BHyTpeHHee oTpakeHue cBeTa. Mcmonb3oBaHue
MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox mydeit B nun3e. OnTuyeckas cucrema (oToammapara, MUKpPOCKONa M Tejeckoma. [71a3 kak
OINTHYECKas cucTeMa. ban3opykocTs U 1aabHO30PKOCTD.

Pasnoxxenue 6enoro cBera B criekTp. OnbiTel HptoToHA. CrioskeHUe CIIeKTpalibHBIX IBETOB. J{ucnepcust cBera.
Jlemoncmpayuu.



[IpsimonuHeliHOe pacnpocTpaHEHUE CBETA.

OTtpaxxenue cBera.

[Tonmyuenue n3o0paxeHUl B MJIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTu4eckuil CBETOBOA.

Xoj ydeld B COOMPAFOIICH JIMH3E.

XoJ Jiyuel B paccerBarolieil JMH3E.

[Tony4uenune n300pakeHUH ¢ MOMOIIBIO JINH3.

[Tpunnun aedictBus ¢oToamnmnapara, MUKPOCKOIA U TEIECKOIIA.

Monens rnasa.

Pasnoxenue Genoro cBera B CIEKTP.

[Tomyuenue Genoro cBeTa MpH CIOKEHUH CBETA PAa3HBIX [BETOB.

Jlabopamopuwsie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH yTila OTPakKE€HUsSI CBETOBOTO JIy4a OT yTJia MaJeHUs.

W3ydenune xapakTepuCTUK U300pa)KeHUs MMPeAMETa B IMJIOCKOM 3epKaje.

HccnenoBanue 3aBUCUMOCTH yIJla MPEJIOMJIEHUs CBETOBOI'O Jiyda OT yIJla MaJeHUs Ha I'PAaHMIE «BO3IYX—
CTEKJIO».

[Tonyuenue u3o00pakeHU ¢ MOMOIIBIO COOMpAIOLIEH TUH3HI.

Omnpenenenne GOKYCHOTO pacCTOSIHUS U ONITUYECKOM CHUJIbI COOMparoIiel JTMH3BL.

OnbITHI 110 pa3yI0kKEHUIO OEI0ro CBETa B CHEKTP.

OMnbITHI IO BOCTIPUSTUIO IIBETA MPEIMETOB IPH X HAOIIOJEHUN YePE3 IIBETOBBIC (PHIIBTPHI.
Pasznen 12. KBaHTOBBIE SIBJICHUS.

Omnsitel Pezepdopaa u nnanerapHas mozaens atoma. Moaens atoMa bopa. Mcnyckanue u noriomnieHue cBera
atoMoM. KBaHThbl. JInHeiuaThie CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- m ramma-usiydenus. CTpoeHHE aTOMHOro sjupa. HykjoHHas Monenb
aTOMHOrO snpa. M3ortonsl. PagnoaktuBHbIe peBpanieHus. lleprnon nomypacnana aTOMHBIX SA€p.
SAnepHble peakuuu. 3aKOHBI COXPAaHEHUs 3aps0BOIO M MACCOBOI'O 4YMCEI. DHEPrUsl CBSI3M ATOMHBIX SJEP.
CBs13b Macchl M 3Hepruu. Peakuuu cunresa u nenenud saep. Mctounuku suepruun CoJiHLa U 3BE3.
Snepnas sHepreTuka. J[eicTBUS paAMOAKTUBHBIX U3JIYYEHUN HA KUBBIE OPraHU3MBI.
Jlemoncmpayuu.

CriekTpbl U37Ty4EHUS U TTOTJIOMICHHUS.

CriekTphl pa3IuYHbIX ra30B.

CrnexTtp Bogopoaa.

HaGumoienne TpekoB B kamepe Buiibcona.

Pabora cuéryrka MOHU3UPYIOIINX U3JTyYEHUH.

Perucrpanus uznyyeHus npupoIHbIX MUHEPATIOB U TTPOTYKTOB.

Jlabopamopusie pabomul u onvimeol.

HabumoieHne CriiomHbIX U JIMHEHYaThIX CIIEKTPOB U3ITyYEHUSI.

HccnenoBanue TpeKoB: U3MEPEHNE IHEPIHH YACTUIIBI 10 TOPMO3HOMY MYTH (110 oTorpadusim).
N3mepenne paanoakTHBHOTO (hoHa.

[ToBTOPUTENHHO-0000111AIOIINN MOYJIb.

[ToBTOpPHUTENIEHO-0000IIAIOIUN MOYJIb MPEAHA3HAUYEH JJI1 CUCTEMATU3alMu U 000O0IIEeHUs IPEIMETHOIO
COIEpXKaHUS U OMbITA JEATENbHOCTH, MPUOOPETEHHOrO MPH M3yYEHHH BCEro Kypca (U3MKH, a Takke A
MOJTOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 9K3aMeHY MO (u3uKe s 00ydarommxcsi, BRIOPaBIIUX 3TOT
Y4eOHBIH MPEIMET.

[Ipyn u3ydeHMM JAHHOTO MOIYJS PEaau3yTCd U CUCTEMATU3UPYHOTCA BHIBI JEATEIbHOCTH, Ha OCHOBE
KOTOPBIX O00ECIIEUUBACTCS JOCTI)KCHHE MPEIMETHBIX M METANpEIMETHBIX IUJIAHUPYEMBIX pPE3yIbTaTOB
o0yueHusi, GopMHUpPYETCs] €CTECTBEHHOHAY4HAasi TPAMOTHOCTb: OCBOEHHE HAYYHBIX METOJIOB MCCIIEOBAHUS
SBIICHUM TPUPOABI M TEXHUKH, OBIAQJCHHE YMEHUSAMU OOBSCHATh (U3HUECKUE SBICHUS, ITPUMCHSS
MOJIy4eHHbIE 3HAHUS, pelaTh 33J]a4, B TOM YUCJIE KAUECTBEHHBIEC U SKCIIEPUMEHTAJIbHBIE.

[IpyuHIMIIMANBHO JEATEIPHOCTHBIM XapakTep JAaHHOIO pasfeiia peamu3yercs 3a C4YéT TOoro, 4To
o0yy4aronecst BHIOJHAOT 33JIaHUs, B KOTOPBIX UM Ipe/jiaraercs:

Ha OCHOBE IOJYYEHHBIX 3HAHUUM paclO3HaBaTh U HAyYHO OOBACHATH (PU3MUECKUE SBJICHUS B OKpYXKarouien
MIPUPOJIEC U MIOBCETHEBHOM KU3HH;

UCIONIBb30BaTh HAYYHBIC METOBI HCCIENOBaHUS (PU3MUECKUX SIBJICHUW, B TOM YHUCJIE JIJISI TPOBEPKH TUTIOTE3 U
MOJIyYeHHS TEOPETUUECKUX BBIBOJIOB;




OOBSICHATD Hay4YHbIC OCHOBBI Hanbonee BaXKHBIX JTOCTHXKEHUM COBPEMCHHBIX TeXHOHOFHﬁ, Hanpumep,
MNPaKTUYCCKOI'0 HMCIIOJIb30BaAHHA PA3JIMYHBIX HCTOYHUKOB OSHCPrud Ha OCHOBC 3aKOHa IIPpEBpAallCHUA H
COXpaHCHHA BCCX M3BCCTHBIX BUAOB SHCPIruu.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOTPAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenue ¢pu3uKu Ha ypOBHE OCHOBHOI'O OOILEro 0Opa3oBaHMs HAIPABJIEHO HA JOCTUKEHUE JIMYHOCTHBIX,
METaNpeAMETHBIX U IPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

B pesynbprate m3yueHus (u3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y oOydaromierocs OymayT
cOpMUPOBAHBI CIENYIONINE TNYHOCTHBIEC PE3YIbTATHI B YACTH:
1) naTpMOTHYECKOro BOCIIMTAHUS:
(] mposiBIIeHHE UHTEpeCca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (pU3MUecKoi HayKu;
[] HIeHHOCTHOE OTHOILICHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX -(DU3HKOB;
2) rpakIaHCKOI0 M 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:
[ TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXJIEHHU OOIIECTBEHHO 3HAYMUMBIX U 3THYECKUX MpolieMm,
CBSI3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM TOCTUKEHUN PU3UKY;
[] 0CO3HaHKE BaXXKHOCTH MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B AESTEILHOCTU YUEHOTO;
3) 3cTeTH4eCKOr0 BOCIIUTAHMS
[] BOCTIpUSATHE ACTETUYECKUX KayecTB (PU3MUECKOil Hayku: €€ TapMOHUYHOI'O IOCTPOEHHUS, CTPOrOCTH,
TOYHOCTH, JTAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 MO3HAHMS:
[] 0cO3HaHME 1IEHHOCTH (PU3NYECKOM HAYKH KaK MOIIHOIO MHCTPYMEHTA IO3HAHMSI MUpa, OCHOBBI Pa3BUTHS
TEXHOJIOTH, BAJKHEHUILIEH COCTABIIAIONIEH KYJIbTYPHI;
[] pa3BUTHE Hay4YHOH JIF0003HATEIbHOCTH, MHTEPECA K UCCIIE0BATEIbCKON NeSITEIbHOCTH;
5) popMupoBaHus KYAbTYPbI 310POBbS U IMOLHOHAJIBHOI0 0JIar0NOJIyYHUs:
[] oco3HaHue LeHHOCTH Oe3omacHOro o0pasza KH3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHpPE, BAaKHOCTHU
npaBuj 0€30MaCHOr0 MOBEIEHMS Ha TPAHCIIOPTE, Ha JOPOrax, C AJIEKTPUUECKUM U TENJIOBBIM 000py10BaHUEM
B JIOMAIIHUX yCIIOBUSX;
[J chopMUpOBAaHHOCTh HaBbIKa pediekcru, NMpU3HAHUWE CBOEro MpaBa Ha OMMOKY M TaKoro ke Impasa y
JPyToro 4ejaoBeKa;
6) TPy10BOT0 BOCIMTAHUSA:
] akTHBHOE y4YacTHE B PEIICHWU MPAKTHYECKUX 3a]ad (B paMKax CeMbH, 00pa30BaTEeNbHOW OpraHU3allfH,
ropoja, Kpas) TEeXHOJOTHYECKOW M COLMATbHON HAINPaBICHHOCTH, TPEOYIONIMX B TOM YHCIE M (PU3MUECKUX
3HAHUI;
[J uHTEepecC K MPaKTUYECKOMY U3YUEHHIO MPOQECCHii, CBA3aHHBIX ¢ (PU3UKOH;
7) 3K0JIOTMYECKOT0 BOCTIMTAHNS
[] opueHTalMs HA MpUMEHEHHEe (PU3MUECKUX 3HAHMW I pelIeHus 3aJad B 00JIACTH OKpYXKalollel cpenpl,
IJTAHUPOBAHUS TOCTYIIKOB U OLEHKU UX BO3MOXKHBIX ITOCJIECTBHUI JIJIs1 OKPY>KaIOILEN CPEbl;
[] oco3HaHKE Ir100aIbHOI0 XapakTepa SKOJIOTHUECKUX NMpo0JIeM U NyTel UX pelIeHus;
8) aganTanum K M3MEHAKIIUMCS YCJIOBHAM COUMATBHONW M NPUPOJIHOM Cpelbl:
(] moTpeOHOCT, BO B3aUMOJCHCTBUM TPH BBIIOJHEHUH MCCIEIOBAaHUN U TPOEKTOB  (pusmueckoit
HaIpaBJI€HHOCTU, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;
(] MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 NPAKTUUYECKYIO JI€STEIIbHOCTD;
[J noTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCie (OPMYIUPOBATH UJIEHU, TOHITHS, TUIIOTE3bI O
¢uznyeckux 00bEKTax U SBJICHUSX;
[] oco3HaHue 1epULIHUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIaCTH (PU3UKU;
[] mIaHUPOBAHKE CBOETO Pa3BHUTHUS B IPUOOPETEHUHU HOBBIX (PU3HUECKUX 3HAHUN;
[] cTpeMiIeHHE aHAIU3UPOBATh U BBISIBJIATH B3aUMOCBSI3H NPUPOBI, OOIIECTBA U SKOHOMHUKH, B TOM YHUCIIE C
UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUH;
[] olleHKa CBOMX JEHCTBUH C Y4Y€TOM BIMSHUSA Ha OKPYXAIOUIYI0 Cpely, BO3MOMHBIX TJ100aJIbHBIX
MTOCJIEICTBUM.
METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOGHMs mporpamMmbl O (HU3MKE HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Yy
oOyuaromierocss OyayT c(OpMHpPOBaHBI METAIIPEAMETHBIE pPE3YyJbTaThl, BKIIOYAIOIIME IO3HABATEIbHbIE



yHHUBEpCabHbIe yueOHbIC 1eHCTBUSA, KOMMYHHUKATHBHbBIC YHUBEpPCATbHbIEC YUEOHbIE AEHCTBUS, PETYISTHBHBIC
yHHUBepcasbHbIE YdeOHbIC 1eHCTBUA.

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe NelcTBUS

Ba3oBbie j1oruveckue neicTBus:
- BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH 00bEKTOB (SIBJICHHUIA);
- yCTaHaBIMBAaTh CYIIECTBEHHBIN MPU3HAK KIaccu(UKaMK, OCHOBAHUS AJisi 0000IIECHHS U CPAaBHEHHS,
- BBISIBJIATh 3aKOHOMEPHOCTH M TPOTHUBOpPEYHS B paccMaTpUBaeMbIX (paKTax, AAHHBIX M HAOJIOJIEHUSX,
OTHOCSIIINXCS K PU3NYECKUM SIBICHUSAM;
- BBIBJISITh IPUYMHHO-CIEICTBEHHBIE CBSA3M NPU H3Yy4YEHUU (U3NYECKUX SBJICHUM M MPOIECCOB, JENaTh
BBIBOJIBI C HCIOJb30BAaHUEM JENYKTUBHBIX M HWHAYKTUBHBIX YMO3AaKJIIOYEHUH, BBIABUIATH TUIIOTE3BI O
B3aUMOCBS3X (PU3NYECKUX BEJINYMH;
- CaMOCTOATENBHO BBIOMpPATh CIOco0 perreHus y4eOHOW (u3Mdeckoil 3amadn (CpaBHEHHE HECKOJIbKHX
BApHAHTOB PELIEHMs, BHIOOP HanboJsee MOAXOASIIEro ¢ y4ETOM CaMOCTOSITENIHO BBIACIEHHBIX KPUTEPHUEB).
Ba3zoBble uccienoBare/bCcKue 1eCTBUA:
- HCII0JIb30BaTh BOIIPOCHI KAK UCCIIEI0BATENbCKUI MHCTPYMEHT ITO3HAHUS;
- MPOBOJUTH MO CAaMOCTOSTEIbHO COCTABIEHHOMY IIJIaHY OIIBIT, HECJOXHBIA (DU3HUECKUi HSKCIEPUMEHT,
HeOO0JIbII0E HCCIIeI0BaHNE (PU3NUYECKOTO SBJICHUS;
- OLICHMBAaTh HAa IPUMEHUMOCTb U JOCTOBEPHOCTb MH(POPMALIMIO, ITOJIYYEHHYIO B XOJ€ MCCIEJ0BaHUSA WU
9KCIEPUMEHTA;
- CaMoCTOATENbHO (hOpMyIHpoBaTh O0OOIIEHHS U BBIBOABI MO pPe3yJbTaTaM HPOBEAEHHOTO HAOIIOJCHUS,
OIbITA, UCCIIEOBAHUS;
- TMPOTHO3UMPOBATH BO3MOXKHOE JajbHEWIIee pa3BUTHE (PUIUUYECKUX TPOIECCOB, a TaKKe BBIIBUTATH
MPEATNOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

Pa6oTa ¢ unopmanmeii:
- IPUMEHSATH PAa3IMYHbIE METOJIbl, HHCTPYMEHTHI U 3aIIPOCHI IPU MOUCKE U 0TOOpe MH(OpMAIIUU UJITH TaHHBIX
¢ Y4€TOM MPeI0KEHHON yueOHOM Pr3nyecKol 3a/1auu;
- QHAJIU3UPOBaTh, CUCTEMATH3UPOBATh W HWHTEPIPETUPOBATH HH(POPMAIMIO PA3IUYHBIX BUAOB U (GopMm
IIPECTaBIICHNUS;
- CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJIbHYIO (OopMy mpeacTaBieHUs HHGOpPMAIMM U HIUTIOCTPUPOBATH
pelaeMble 3aJa4M HECJIOKHBIMU CXEMaMH, IMarpaMMaMi, HHOU TpaduKoil 1 UX KOMOMHAIIUSIMH.

KoMMyHuKaTHBHBIC YHHBeEpPCAIbHbIC YUeOHbIEe NeHCTBHUSA:

- B XO0JIe OOCyXJeHMs Y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX padOT M NMPOEKTOB 3a/laBaTh
BONPOCHl MO CYHIECTBY OOCYKJaeMOW TeMbl W BBICKa3bIBaTh WJEH, HAIl€JICHHbIE Ha pEeLIeHHE 3aJadd U
noJifiepKaHue 61aroKeaaTeaTbHOCTH OO0 ISHMUS,;

- COMOCTaBJISITh CBOM CYXACHUS C CYKICHHSIMH IPYIMX YYaCTHHKOB JMajora, oOHapyXHBaTh paszlindyue U
CXOJICTBO ITO3UITHIA;

- BBIPAXKaTh CBOIO TOUKY 3pEHHS B YCTHBIX M MHCbMEHHBIX TEKCTAX;

yOJIMYHO MPEACTaBIATh PE3YJIbTAThl BBINOIHEHHOTO (PU3MYECKOro ONbITa (3KCIEpUMEHTA, UCCIEIOBaHNUS,
MPOEKTA);

- TOHMMaTh M HCIIOJIb30BAaTh MPEUMYIECTBA KOMAHIHOM W HHIWBHUIYalbHOW paOOTHl MpU PpEHICHUU
KOHKPETHOH (PU3HUECKOU MPOOJIEMBI;

- IPUHUMATh L€ COBMECTHOM €SI TeIbHOCTH, OPraHU30BbIBATh ACHCTBUS 1O €€ TOCTUKEHUIO: pacipeaesaTh
poJn, 00CYKIaTh MPOIECCH U PE3YIBTATHl COBMECTHOM paboThI, 0000111aTh MHEHHS HECKOIBKUX JIFO/ICH;

- BBIIOJHATH CBOK 4YacTh paboOThl, JOCTUrasi KAaueCTBEHHOIO pe3yJbTaTa IO CBOEMY HAIpPaBJIEHUIO U
KOOPJIUHUPYS CBOM IEUCTBUS C IPYTUMH YJI€HAMU KOMaH/bl;

- OLICHMBATh KadyeCTBO CBOEro BKJAJa B OOMUH MNPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIbHO
copMyITUPOBAHHBIM Y9aCTHUKAMHU B3aMOCHCTBHSIL.

Pel"y.]'lﬂTI/IBHLIe YHUBEPCAJIBbHBIC y‘leﬁl—lble JeHCTBUSA

Camoopranuzanus:
- BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX U yUEOHBIX CUTYAIUSAX, TPEOYIOIIMX IS pelIeHus: GU3NIeCKUX 3HaHUM;



- OpPUEHTHUPOBATBHCS B PA3IMYHBIX NOAXOJAX NPHUHATUSA pElleHU (MHAUBUAYaIbHOE, NPUHITHE PEILICHUS B
rpynie, IpUHATHE PELICHUH IPYIION);

- CaMOCTOSITEJIbHO COCTaBJISITh AJITOPUTM pelleHus (pru3nuecKoll 3ajjauy WK IJlaHa UCCIIE0BaHUS C YUETOM
UMEIOIIUXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh IIpeajaraeMble BapHAHTbI
pELICHMI;

- Ie7aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

CaMOKOHTPO.1b, SMOIIMOHAIbHBIN HHTEJJIEKT:

- 1aBaTh aJIEKBaTHYIO OLICHKY CUTYyallU{ U MPEeAararh MiaH e€ N3MeHEeHUs;

- OOBACHATHP MPUYMHBI JOCTHKEHUS (HEHOCTH)KEHHUS) pe3yJbTaTOB JEATEIbHOCTH, JaBaThb OILICHKY
pUOOPETEHHOMY OIIBITY

- BHOCUTh KOPPEKTHUBBI B JAEATEIBHOCT (B TOM UYHCIE B XOJ BBIIOIHEHUS (PU3NYECKOrO MCCICIOBAHMS WU
MIPOEKTa) Ha OCHOBE HOBBIX OOCTOATENbCTB, M3MEHHUBIINXCS CUTYAIMH, yCTAHOBICHHBIX ONIMOOK, BOSHUKIIINX
TPYAHOCTEH;

- OLICHMBATh COOTBETCTBUE PE3yJIbTaTa I[EIN U YCIOBUSIM;

- CTaBUTH ce0s Ha MECTO JIPYroro 4eloBeKa B XOJE CIOpa WIM AMCKYCCHUM Ha HAYYHYIO TeMYy, MOHHMAaTb
MOTHBBI, HAMEPEHUS U JIOTHKY IPYroro;

- NIPU3HABATh CBOE MPaBO Ha OIIMOKY MpPH pelIeHnH (PU3NYECKUX 3a/ad MM B YTBEPXKJEHHUSIX Ha HaydHbIE
TEMBI U TAKOE e MPaBo IPYyroro.

IMPEAMETHBIE PE3YJIbTATDBI

K koHnmy oOydeHus B 7 KJjacce NpeAMETHbIE pe3yjibTaTbl Ha 0a30BOM YpOBHE JIOJDKHBI OTpa)kaTh
cOpMHUPOBAHHOCTh y 00YyYaIOIUXCSl YMEHUM:

- HCIOJb30BaTh NOHATHA: (U3NYECKHE W XUMHUYECKHE SIBICHHs, HAOIIOJEHHE, SKCIIEPUMEHT, MOJEIb,
TUNOTe3a, SAMHHIBI (PU3MUECKHX BENWYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHHMS BemecTBa (TBEproe,
KHUIKOE, Ta3000pa3HOE), MEXaHMYECKOE [BI)KEHHE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEUHOE),
TpaeKToOpusi, paBHOAEHCTBYIomas cuia, jAedopmamus (ympyras, IUIACTHYECKasi), HEBECOMOCTD,
COOOIIaONIMECs COCY/IBI;

- pasmuuath sBieHUs (Auddys3us, TemnoBoe ABMKEHHE 4YaCTHIl BEIIECTBA, PaBHOMEPHOE IBUKCHHUE,
HEPaBHOMEPHOE JBHKEHUE, NHEPLUS, B3aUMOECHCTBUE TEN, PABHOBECUE TBEPIBIX TEJ C 3aKPEIIEHHON OCBIO
BpallleHHs, Iepefada JaBJeHUS TBEPIBIMU TeJIaMHM, JKHAKOCTSIMHU M Ta3aMH, aTMocdepHoe aBieHue,
IJIaBaHUe Tell, MPeBpalleHus] MEXaHUYeCKONH PHEPTUU) MO OMUCAHUIO UX XapaKTEpHBIX CBOWCTB U Ha OCHOBE
OIIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PrU3NYecKoe SBIICHHE;

- pacno3HaBaTh MpPOSIBICHUE H3YYEHHBIX (U3NYECKUX SBICHUM B OKpY)KAIOIIEM MHpE, B TOM YHCIIE
¢usnyeckue SABJIEHUS B NPHUPOJAE: NMPUMEPH! ABMKEHUS C PA3IMYHBIMH CKOPOCTSMHM B JKMBOM M HEXHUBOMN
IIpUpOJIE, AEHCTBUE CHJIbI TPEHUS B IPUPOJIE M TEXHUKE, BIMSHHE aTMOC(EPHOrO AaBJIEHUS Ha >KUBOMN
OpraHusM, IUIABaHHME PbIO, pblUard B TEJE 4YENOBEKa, MPH 3TOM IEPEBOAUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJIETISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX SIBJICHMIA;

- ONUCHIBATh M3yYEHHbIC CBOMCTBA Ted M (hU3UYECKUE SBICHUS, HUCIOb3Ys (GU3NYECKHUe BEIMUMHBI (Macca,
00BEM, TIIOTHOCTh BEIECTBA, BPEMSs, yTh, CKOPOCTh, CPENIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa TSHKECTH, BEC
Tena, cuja TPEHUs, JaBjeHue (TBEPAOro Tena, >KUJIKOCTH, rasza), BBITAJKHMBAIOIIAs CHUJIA, MEXaHHUYECKas
paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(DQHUIMEHT IOJE3HOro JeHCTBUS MEXaHU3MOB,
KMHETHYecKasi M TMOTEHLHallbHas SHEprus), Npyd ONMCAaHUM IPAaBHWIBHO TPAKTOBAaTh (U3UYECKUN CMBICI
UCTONB3YEMbIX BEIHYMH, WX OO0O3HAYeHHS M COUHHIBI (PU3UYECKHX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMHU BEIMUYMHAMH, CTPOUTH TpaduKd H3YUEHHBIX
3aBUCHUMOCTEH (pU3HUECKUX BEIUYUH;

- XapaKTepu30BaTh CBOICTBa TeJ, (PU3NYECKUE SBJIEHUS U IPOIECCHI, MCIOIb3Ysl MpPaBHJIA CIOXKEHHS CHII
(Bmonms omHOM mpsimoit), 3akoH ['yka, 3axkoH Ilackans, 3akoH Apxumena, MPaBUIIO PABHOBECHS pbIUara
(670Ka), «305I0TOE MPAaBHIIO» MEXAaHUKH, 3aKOH COXPAaHEHUS MEXaHMUYECKOHl HSHEepruu, Mpu STOM [aBaTh
CIIOBECHYIO0 (POPMYJIMPOBKY 3aKOHA U 3alKChIBATh €r0 MaTEMaTHUYECKOE BhIPAKEHHE;

- 00BACHATH (PU3HUECKUE SBIEHMS, NMPOLECCHl U CBOICTBA TEJ, B TOM 4YHCIE U B KOHTEKCTE CUTyalui
IIPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIIATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1-2 noruyeckux IaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOWCTBA (M3UUECKUX SBICHHH, (PU3NUYECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;



- peuraTh pacyéTHbIE 3a1a4dl B 1—2 MeicTBUA, UCIONB3Ys 3aKOHBI U (DOPMYIbI, CBSA3BIBAIOIINE (PU3MUECKUE
BEJIMYMHBI: Ha OCHOBE aHajK3a YCIOBHs 3aJaud 3alHChIBaTh KPaTKOE YCJIOBUE, MOACTABIATH (pU3HUECKHE
BEJIMYUHBI B (POPMYIIBI U IPOBOJUTH Pacdy€Thbl, HAXOAUTh CIPAaBOYHBIE JaHHBIE, HEOOXOAUMBIE JUIsl pELICHUS
3aJla4, OLIEHUBATh PEAJIMCTUYHOCTD MOTYYEHHON (PU3NUECKON BETUUYMHBI;

- pacro3HaBaTh NPOOJIEMbl, KOTOPbIE MOXKHO DPEUIMTh NMPU HNOMOUIM (U3NYECKHMX METOJ0B, B OINHCAaHUU
WCCJIEIOBAaHUS BBIACIATh IPOBEPSEMOE MPEANOoJIoKEeHHEe (TUIOTe3y), pa3iuyaTb W HHTEPIPETUPOBATH
MONyYeHHBIN Pe3yIbTaT, HAXOJUTH OIIMOKH B XOJI€ OIBITA, AENaTh BBIBOJBI [10 €T'0 PE3yIbTaTaM;

- IPOBOJUTH OIBITHI 110 HAOIIOICHUIO (PU3NYECKUX SABJACHUN MJIM (DU3HUYECKUX CBOMCTB TE: (POPMYIHMPOBATH
MpoBepsieMble MPEANOJIOKEHUS, COOUPAaTh YCTAHOBKY M3 MPEIJIOKEHHOI0 O0OPYAOBAaHMS, 3alMChIBaTh XOJ
omnbiTa U (OPMYJINPOBATH BHIBOJIBI;

- BBIMOJHATH NPSAMbIE W3MEPEHUS PACCTOSIHUS, BPEMEHM, Macchl Tena, 00bEMa, CHIIBI U TeMIepaTyphbl ¢
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IIU(POBBIX MPUOOPOB, 3aNIMCHIBATH MMOKa3aHUS IPUOOPOB € YUETOM 3a1laHHON
a0COJIIOTHOH MOTPEIIHOCTH U3MEPEHNUI;

- MPOBOAMTH HCCIEIOBAHUE 3aBHUCUMOCTH OJHOM (PU3UYECKONW BEIUYMHBI OT JAPYrod C HCHOJb30BaHUEM
MPSIMBIX U3MEPEHUH (3aBHCUMOCTH MYTH PAaBHOMEPHO JABHXKYIIETOCS Tesla OT BPEMEHU JBUKEHUS Tela, CUIIBI
TPEHHUS CKOJIbKEHHUS OT Beca Teja, KaduecTBa 00padOTKH MOBEPXHOCTEN TeNl U He3aBUCUMOCTH CHJIBI TPEHUS OT
IJIOLIAJN CONPUKOCHOBEHHUS TeJl, CHIIbl YIPYIOCTH OT Y/UIMHEHUS NPYXKUHBI, BBITAJKUBAIOLIEH CUJIBI OT
00bEMa MOrpyKEHHON YacTU Tella M OT IJIOTHOCTH XHUAKOCTH, €€ HE3aBHCHUMOCTH OT IJIOTHOCTU Tena, OT
IIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEINO0, YCIOBUH IJIaBaHUs TEN, YCIOBUM paBHOBECHUS pblyara u 0JI0KOB),

- y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOI'O MCCIENOBaHMS, cOOMpaTh YCTAHOBKY U BBINOJHITH M3MEPEHUS,
cliefys IpeNIoKEHHOMY IJIaHy, (UKCUPOBATh PE3yJIbTaThl MOTYYEHHON 3aBUCUMOCTU (PU3MUYECKUX BEITMYUH
B BU/I€ MIPEAJIOKEHHBIX TaOIHIl U TpaUKOB, JeNaTh BBIBOJBI 10 pe3yIbTaTaM UCCIIEAOBAHMUS,

- IPOBOAMTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIUYUH (IJIOTHOCTH BEIIECTBA )KUIKOCTH M TBEPAOTO Tena,
CHJIa TPEHMsI CKOJIbKEHHUs, /1aBJICHHE BO3/lyXa, BBITAJIKUBAIOIIAS CUJIA, JEUCTBYIOIAs Ha MOTPYKEHHOE B
KHUJAKOCTh TeN0, KO3(P(UUIUEHT INOJe3HOro AEWCTBUS MPOCTHIX MEXaHHU3MOB), CIEAYysl NPEAJIOKEHHOM
UHCTPYKUMHU: TIpPU BBIIOJIHEHUU HU3MEPEHHH CcOOMpaTh HKCIEPUMEHTAJbHYI0 YCTAaHOBKY M BBIYUCISTH
3HAYCHHE UCKOMOH BEIIMYUHBI;

- cO0JIF01aTh MPaBUJIa TEXHUKHA 0€30I1aCHOCTH MpHU padboTe ¢ 1a00paTOPHBIM 00OPYI0BaAHHUEM,

- YKa3bIBaTh IPUHIUIBI JCHCTBUA MPUOOPOB M TEXHHUYECKUX YCTPOWCTB: BECHI, TEPMOMETpP, JTUHAMOMETD,
coo0mIarolecs cocyibl, 0apoMeTp, peldar, MOoJIBUKHBIN U HEMOABMKHBIN OJIOK, HAKJIOHHAS TIIIOCKOCTH;

- XapaKTepu30BaTh MPUHIIMIIBI IEWCTBUS U3YYEHHBIX NMPUOOPOB U TEXHHUUYECKUX YCTPOMCTB C OMOPON Ha UX
onucaHus (B TOM 4YHCJe: MOJIIUITHUKH, YCTPOWCTBO BOJAOIPOBOJA, THMIAPABIMYECKHI Ipecc, MaHOMETD,
BBICOTOMEp, MOPIIHEBOM HACcOC, apeoMeTp), MCIOJb3ys 3HAHUS O CBOMCTBaX (HU3UYECKUX SIBICHUN H
HEOOXoUMBbIe (PU3MUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

- IPUBOANUTH NMPUMEPHI (HAXOAUTh MH(POPMALIUIO O MPHMepax) MPAaKTUIECKOTO MCIOJB30BaHMUS (PU3HMUECKUX
3HAaHUH B TOBCEIHEBHOW JKM3HU s oOecriedyeHHss OE30MACHOCTH NpU oOpalieHuH ¢ mnpubopamu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3/I0POBbS M COOJIOJAEHHS HOPM 3KOJOTHYECKOrO0 IMOBEICHUS B
OKpYyXarollel cpene;

- OCYUIECTBJIATH OTOOp MCTOYHUKOB MH(popManuu B MHTepHETE B COOTBETCTBHH C 3aJaHHBIM IOHCKOBBIM
3alpocoM, Ha OCHOBE MMEIOIIMXCSl 3HAHUH W IyTEM CpaBHEHMs Pa3JIMYHBIX HCTOUYHUKOB BBIACIATH
nH(pOpPMAaLUIO, KOTOPast ABJIAETCS IPOTUBOPEUUBON UM MOXKET ObITh HEJOCTOBEPHOIA;

- HUCIOJb30BaTh IpPU BBHINOJIHEHUHM Y4YEOHBIX 3aJaHUN HAyYHO-NOMYJLIPHYIO JIUTEpaTypy (GU3NYECKOro
COJIepKaHMs, CIIPAaBOYHBbIE Marepuaibl, pecypchl cetu MHTepHer, BiageTs npuéMamMu KOHCIEKTHPOBAHUS
TEKCTa, Mpeodpa3zoBaHus MHPOPMALIMK U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

- Cco37aBaTh COOCTBEHHbIE KpaTKWE NUCbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3 KMCTOYHUKOB
nHpopManuu GU3NYECKOro COlepP)KaHus, B TOM YUCIe MyOIMYHO JIeJaTh KpaTKHe COOOIIEHUS O pe3ybTaTax
IIPOEKTOB WJIM y4EOHBIX HCCIEI0BAaHUMN, IPH 3TOM T'PaMOTHO HCII0JIb30BaTh U3YUYEHHBIN MOHATHIHBIN anmnapaT
Kypca (pU3HKH, COMPOBOXKIATh BBICTYINIEHUE NPE3EHTAINEll;

- TNIpU BBIIOJHEHUM YYEOHBIX IPOCKTOB M HCCIEAOBAHUI paclpenensTb OO0S3aHHOCTH B TpyIIe B
COOTBETCTBUM C IIOCTAaBJIEHHBIMU 3a/ladyaMH, CIEAWTHh 3a BBIIOJIHEHHUEM IIJIaHA JEHCTBUI, aJeKBaTHO
OLIEHMBATh COOCTBEHHBII BKIJIAJl B ACSATEIBLHOCTD I'PYIIIbI, BEICTPAaUBAaTh KOMMYHHUKAaTUBHOE B3aUMOEHCTBHUE,
YUUTBIBasi MHEHHE OKPYKAIOIINX.

K koHny o0yuenus B 8 kjacce npeaMeTHBIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
copMHUPOBAHHOCTH Y 00YYAIONMXCS YMEHUI:



- UCIIOJB30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TENJOBOE JBUKEHHE aTOMOB M MOJIEKYJI, arperaTHble
COCTOSIHMSI BEIIIECTBA, KPUCTAJUIMYECKUE U aMOp(HBIE Tela, HACHIIIEHHBIH 1 HEHACBIIIEHHBIN Map, BIaXXHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPECHHSSI SHEPrus, TEIUIOBOM JBUIaTellb, 3JIEMEHTAPHBIN JJICKTPUYECKHN 3apsil,
NEKTPUUYECKOE T0JIE, TPOBOJHUKH U TUDJIEKTPUKH, TIOCTOSIHHBIA 3JIEKTPUYECKUNA TOK, MArHUTHOE I10JIE;

- pa3nuuaTh ABJIEHUS (TEIJIOBOE PACIIMPEHUE U CKAaTHE, TeIIoNepeaaya, TeIIOBOE paBHOBECHE, CMAaulBaHUE,
KanWUISIpHbIE SIBJICHUS, UCHApEHUE, KOHACHCAllMsl, [JIaBJIeHue, KpUcTaJiu3anus (OTBEpAEBaHUE), KUIIEHUE,
Teronepeaaya (TEMIONPOBOIHOCTh, KOHBEKIIUS, U3yUEHHUE), JIEKTpU3aLus Tell, B3aUMOJIEUCTBUE 3apsi/ioB,
JEHCTBUS AIIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKAHME, B3aUMOJEHCTBUE MarHuWTOB, JAEHCTBUE MAarHUTHOTO
MOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsi MHIYKIMS) MO OMHMCAHUIO UX XapaKTepHBIX CBOMCTB U Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOLIMX JaHHOE (PU3NUYECKOE SIBICHUE;

- pacno3HaBaTh MpPOSIBICHHWE H3YYEHHBIX (U3NYECKUX SBJICHUM B OKpYKAIOIIEM MHpE, B TOM YHCIIE
¢u3nuecKkue SBJICHHS B NPUPOJE: INOBEPXHOCTHOE HATHKEHHWE W KalWUIApHBIC SIBICHHS B IIPUPOJAE,
KpHCTAJIBI B Tipupoje, uinydenne ConHia, 3amMep3aHue BOZOEMOB, MOPCKHE OpH3bl, 00pa3OBaHUE POCHI,
TyMaHa, WHesl, CHETa, YJIEKTPUUYECKHE SBJICHUS B aTMOC(epe, AEeKTPUIECTBO KUBBIX OPraHU3MOB, Mar HUTHOE
nojne 3eMiu, Apei MmomocoB, pojib MAarHUTHOTO TOJS 7S KU3HU Ha 3emJie, MOJSpPHOE CHUSHHE, PU ITOM
MePEeBOIUTh MPAKTUYECKYIO 3a/1auy B yU4eOHYIO, BBIJCNATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (HU3NIECKIX
SIBJICHM;

- ONHUCHIBaTh HM3YyYECHHbIE CBOMCTBA Tel U (puU3MUecKHe SBIEHUS, HUCIONB3YyS (U3HUecKne BETUYUHbI
(TeMmiepatypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIJIOTHI, yJelbHas TEIIOEMKOCTh BEILIECTBA, YIEJIbHas
TEJIOTa IIJIABJIEHMsI, YyJeJbHAas TeEIUIoTa NapooOpa3oBaHMs, YJeldbHas TEIUIOTa CropaHus TOIUIMBA,
KO3 (GHUIMEHT MOJIE3HOI0 ASHCTBHS TEIJIOBOM MAllIMHbI, OTHOCUTENIbHAS BJIAXHOCTh BO3/1YyXa, SJEKTPUUECKUI
3apsl, CUJIa TOKA, 3JIEKTPUYECKOE HaIpshKEHUE, CONPOTUBIECHUE MPOBOJHMKA, YAEIbHOE CONpPOTUBIICHHE
BelIecTBa, paboTa M MOLIHOCTH AJNEKTPUUYECKOT0 TOKA), IMPU OMHCAHUU MPABUJIBHO TPAKTOBATh (hM3MYECKUi
CMBICJ HCIOJIb3YEMBIX BEIUYHMH, OOO3HAYEHUS W EOUHUIBI (PU3UYECKHX BEIWYUH, HAXOAUTH (OPMYIIBL,
CBSI3bIBAIOIIME JAHHYI (PU3MUECKYIO BEJIMYHHY C JIPYTMMM BEJIWYMHAMH, CTPOUTH I'padUKH H3y4EHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;

- XapaKTepu30BaTh CBOWCTBA Tel, (PU3UYECKUE SIBJICHHS U IPOLECCHI, UCIOIb3ys OCHOBHBIC IOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEILIECTBA, IPUHIUIT CYNEPIO3UIMH TT0JIeH (Ha KaUeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apaja, 3akoH Oma nansg yuyacTka uenu, 3akoH Jxoyma—JleHua, 3akoH
COXpaHEHHUS DHHEPruu, IpPU OSTOM JaBaTh CIOBECHYIO (OpPMYIMpPOBKY 3aKOHa U 3alHChIBATh €ro
MaTeMaTH4YeCKOE BBIPAKECHHUE,

- OOBSICHATH (PU3MUYECKUE TMPOILIECCHl U CBOMCTBA TeJ, B TOM YHCJIE€ U B KOHTEKCTE CUTyallMi MpPaKTHUKO-
OPHEHTHPOBAHHOT'O XapaKTepa: BBISABIATh MPUUYUHHOCIEICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHHE H3 1-2
JIOTMYECKHUX IIaroB ¢ OMOpoil Ha 1—2 M3Y4YEeHHBIX CBOWCTBA (PU3MUYECKHUX SBJICHUH, (PU3NUECKUX 3aKOHOB MIIU
3aKOHOMEPHOCTEM;

- pemaTth pacuérHble 3a1aud B 2—3 NEWCTBHS, UCIONB3YS 3aKOHBI U (POPMYIBI, CBSA3BIBAIOUINE (PU3HUYECKHE
BEJIMYMHBL: HA OCHOBE aHaJIM3a yCJIOBUS 3a/1a41 3alUCBIBATh KPATKOE YCIOBUE, BBISBIIATh HELOCTATOK JAHHBIX
JUIs pelIeHus 3a/1a4u, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl €€ pelIeHus, IPOBOAUTh PACUETHI U
- CpaBHUBATh MMOJYYEHHOE 3HAaYeHNE (PU3UYECKOM BEIUYUHBI C U3BECTHBIMU JaHHBIMU;

pacrio3HaBaTh IpPOOJEMBI, KOTOPbIE€ MOMKHO PpELIUTh IpU MOMOLIM (PU3MUECKUX METOAO0B, HCIOJIb3Ys
ONKMCAaHMWE MCCIECIOBAHUS, BBIICIATh IPOBEPAEMOE IPEANON0KEHUE, OLECHUBATh IPABUIBHOCTH IMOPSAAKA
IIPOBENICHUS UCCIIEIOBAHUS, 1€1aTh BBIBOJBI;

- TIPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBIECHUH WM (PU3MUYECKUX CBOMCTB Tel (KaNMJLISpPHbBIE
SIBIICHHSI, 3aBUCUMOCTb JIaBIIEHHUS BO3AYyXa OT e€ro o0béma, TeMrepaTypbl, CKOPOCTH IPOIECCa OCTHIBAHUS U
HarpeBaHusl MpH U3JIYYEHHHM OT I[Be€Ta H3iIydaroled (ImOrjomarnieil) NoBepXHOCTH, CKOPOCTh HCIAPEHUS
BOABI OT TEMIEPATYphl KUAKOCTH M IUIOHIAJH €€ IOBEPXHOCTH, JJIEKTPU3ALMSA TE1 U B3aUMOJECHCTBHE
MEKTPUUECKUX 3apsiOB, B3aUMOJEHCTBUE IIOCTOSIHHBIX MAarHuUTOB, BU3yalM3alds] MarHUTHBIX IIOJIEH
IIOCTOSIHHBIX MAarHuTOB, JCHCTBUS MAarHUTHOIO IOJ HA NPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJBUTATENS OCTOSIHHOTO TOKA): (POPMYJIMPOBATH NPOBEPSiEMbIe TPEATIONIOKEHUS, COOMPaTh
YCTaHOBKY M3 MPEIUIOKEHHOr0 000py/10BaHNUs, ONKMCHIBATh X0 OMbITa U (POPMYJIHPOBATH BHIBOJIBI;

- BBINOJHATH NPSAMBIE M3MEPEHUs TEMIIepaTypbl, OTHOCUTEIbHOM BIIAJKHOCTH BO31YyXa, CHIBI TOKa,
HaMpspKEHUs] € MCIONIb30BAHMEM aHAJOrOBBIX NPUOOPOB M JATYMKOB (PU3MYECKHX BEJIMYHMH, CPaBHUBATH
pe3yIbTaThl U3MEPEHUH C YIETOM 3aIaHHON a0COJIFOTHON MOTPEITHOCTH;

- MPOBOAMUTH HCCIENOBAHHWE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYMHBI OT JAPYrod C HCHOJIb30BaHUEM
NpPSIMBIX HM3MEPEHUM (3aBUCHMOCTb COINpPOTHBJIEHHS NPOBOAHMKA OT €ro JUIMHBI, IJIOIAAW IMOINEPEYHOro
CEYCHHUs] U YNEIBbHOIO CONPOTHBIICHHUS BELIECTBA IMPOBOJHMKA, CHIIBI TOKA, UAYILErO 4e€pe3 MPOBOAHMK, OT



HalpsOKEHUsT Ha IMPOBOJHMKE, HCCIEAOBAaHHE I1OCIEAOBATENBHOIO U  IapauIeNbHOIO0  COEIMHEHHUH
IIPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBAaHUE, COOMpAaTh YCTAaHOBKY M BBIIONHATh H3MEPEHUs, CIenys
MPEJIOKEHHOMY IIaHy, (PMKCHPOBATH PE3yJbTaThl MOJYyYEHHOW 3aBUCUMOCTU B BUJE TaOJMI] U I'paduKoB,
JieNIaTh BBIBOJIBI 110 PE3yJIbTaTaM HCCIIEOBAHUS;

- IpPOBOAMTH KOCBEHHBbIE H3MepeHUs (U3NYECKUX BeMUYMH (ylenbHas TEIUIOEMKOCTh BEIlecTBa,
CONMPOTUBIICHUE MPOBOJHMKA, pabOTa M MOIIHOCTb 3JIEKTPUUYECKOr0 TOKA): IJIAHUPOBATh HM3MEpEHHS, -
coOupaTh HKCIEPHUMEHTAIbHYIO YCTAaHOBKY, CIENysl NMPEVIOKEHHOH HMHCTPYKIHUH, M BBIUUCIATH 3HAUCHHE
BEJINYMHBI,

- co0roaTh MpaBUiIa TEXHUKHU 0€30MacHOCTH MU paboTe ¢ 1ab0paTopHbIM 000pYI0BaHUEM;
XapaKTepHu30BaTh MPUHIMIBI I€HCTBUS M3YYEHHBIX MPUOOPOB U TEXHHUYECKUX YCTPOICTB C OMOpOH Ha MX
ornucaHus (B TOM 4YHUCJe: CUCTEMa OTOIJIEHUS I0OMOB, TUTPOMETP, MapoBasi TypOMHa, aMIepMeTp, BOJIbTMETD,
CUETUMK DJIEKTPUUECKOH SHEPIrUH, 3JIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTENbHBIE AJIEKTPONPUOOPHI
(mpuMepsbl), IIAEKTPUUYECKUE MPEIOXPAHUTEIM, 3JIEKTPOMArHWUT, 3JEKTPOABUIaTelb IOCTOSHHOIO TOKa),
UCTIONB3YS 3HAHMS O CBOMCTBAX (PU3NYECKUX SBJICHUIN U HEOOXOIMMBbIE (PU3UUECKHE 3aKOHOMEPHOCTH;

- pacIio3HaBaTh MPOCThIE TEXHUUECKHE YCTPOUCTBA M U3MEPUTENbHBIE IPUOOPHI IO CXEMaM U CXEMaTUYHBIM
pUCYHKaM (KUAKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUraTeNlb BHYTPEHHErO CrOpaHus,
3JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl NIEKTPUUECKHX LieNel ¢ MOCIeNOBATEbHBIM U I1apajliIeIbHbIM
COEIMHEHHEM DJIEMEHTOB, Pa3/inyasl yCIOBHbIE 0003HAYEHUS HIEMEHTOB 3JIEKTPUUECKUX LIeMel;

- IPUBOJUTDH MPUMEPHI (HAXOAUTh UH(GOPMALUIO O IIPUMEpax) MPAKTUUYECKOIO HCIOJIb30BAHUS (PU3NUECKUX
3HaHUW B IIOBCEAHEBHOW JKM3HU Ui oOecreueHuss Oe30MacHOCTH IpH oOpalleHuu ¢ npudopamMu u
TEXHUYECKUMHU YCTPONMCTBAMHU, COXPAHEHUS 3J10POBbS U COOJIOACHHS HOPM 3KOJOIMYECKOI'O IOBEIECHUS B
OKpyXaroleit cpene;

- OCYIIECTBJIATh IMOUCK HH(popManuu Qu3nyeckoro conaepkaHus B MHTepHeTe, Ha OCHOBE HMEIOIUXCS
3HAaHUN M NyTEM CpaBHEHMs JOMOJHUTEIbHBIX HCTOYHUKOB BBIIAENATh MHGPOPMALUIO, KOTOpas SBISIETCS
MIPOTHUBOPEUUBOM MIIM MOXKET OBITH HETOCTOBEPHOM;

- HUCIOJIb30BaTh IpPU BBHINOJIHEHUHM Y4YEOHBIX 3aJaHUN HAyYHO-NOMYJLSIPHYIO JIUTEpaTypy (GHU3NYECKOro
COZiepXaHusl, CIpaBOYHbIE MaTepuaibl, pecypcbl cetn MHTepHeT, BiajeTh npuéMaMu KOHCIEKTHPOBAHUS
TEKCTa, Ipeodpa3oBaHus HH(POPMALIUU U3 OAHOM 3HAKOBOW CHCTEMBI B APYTYIO;

- co3JaBaTh COOCTBEHHBIC IMCHBMEHHbIE M KpaTKWE YCTHBIE cOOOIIeHus, o0o0mias wuHpoOpManMio U3
HECKOJIbKMX HMCTOYHUKOB (PU3MYECKOr0 COMEpKaHWS, B TOM YHCIE MyOJHMYHO MPEICTABIATH Pe3yJIbTaThl
MPOEKTHOW WJIM HCCIEI0BAaTENbCKOW JAEATENbHOCTH, IpPU HSTOM TI'PaMOTHO MCIOJIb30BaTh H3yYEHHBIN
MOHATUHHBINA annapat Kypca (pu3MKu, CONPOBOXKIaTh BHICTYIJIEHUE MPE3eHTalUell;

- IIpH BBHIMOJIHEHUH Y4€OHBIX TPOEKTOB U UCCIENOBAaHUN (U3NYECKUX MPOIECCOB paclpeAeisiTh 0013aHH OCTH
B IpylHIe B COOTBETCTBMU C IIOCTABJIECHHBIMU 3aJadaMM, CJIEAWTH 3a BBINOJIHEHUEM IJlaHA JAEHCTBUH U
KOPPEKTHPOBATh €ro, aJeKBAaTHO OI[EHMBATh COOCTBEHHBIN BKJAJ B JEATEIbHOCTh T'PYIIBI, BBHICTPAHBAThH
KOMMYHHMKaTHUBHOE B3aUMOJI€H CTBUE, IPOSIBIISS TOTOBHOCTh pa3peliaTth KOH(IUKTHI.

K konmy oOyyeHuss B 9 KkJjacce npeiMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)karhb
cOpMHUPOBAHHOCTh y 00YJAIOIIUXCS YMEHUMN:

- HCHONB30BAaTh MOHSATHUS: cUCTeMa OTCYETa, MaTepuajbHash TOYKa, TPACKTOPUS, OTHOCHTEIbHOCTh
MEXaHMYECKOro JBWXKEHHUA, aedopmanus (ymnpyras, IJJaACTUUECKas), TPEHHUE, IEHTPOCTPEMHUTEILHOE
YCKOPEHHUE, HEBECOMOCTh U MEePErpy3KH, HEHTP TKECTH, a0COMOTHO TBEPJOE TENO, IEHTP TSHKECTHU TBEPIOro
Tela, paBHOBECHE, MEXaHUUYECKHE KOJIEOAHUs U BOJIHBI, 3BYK, HH(QPA3BYK U YJIbTPa3BYK, JIEKTPOMArHUTHbIE
BOJIHBI, LIKaJla 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJM30PYKOCTh M JAJIbHO30PKOCTh, CHEKTPhl UCIYCKAaHUS U
NorJonieHus, ainbda, 6eTa- U raMMa-u3JIydeHus, U30TOIbI, SAepHas SJHEPTreTHKa;

- pasznuuaTrh sBIEHUS (pPaBHOMEpPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JBI)KEHUE, PAaBHOYCKOPEHHOE
NpSIMOJIMHEWHOE JBIKEHHE, CBOOOAHOE TMaJieHHue Tel, pPaBHOMEPHOE [BM)KEHHE I10 OKPY>KHOCTH,
B3aUMOJICHCTBUE TeJ, PEaKTHUBHOE ABW)KEHME, KOJIEOATEIbHOE IBHKEHHE (3aTyXaloIMe U BBIHYXKIECHHBIE
KoneOaHus), pEe30HAHC, BOJHOBOE [BUKEHHE, OTpa)XCHHWE 3ByKa, MPSAMOJMHEHHOE pacnpocTpaHeHHe,
OTpPaKEHUE M TIPEIOMIIEHHE CBETa, MOJIHOE BHYTPEHHEE OTpPaKEHHME CBETa, pasjloKeHUE OeIoro cBera B
CIIEKTp U CIOKEHHE CHEKTPaJbHbIX I[BETOB, JUCHEPCHUS CBETa, €CTECTBEHHAs paJMOaKTUBHOCTb,
BO3HUKHOBEHHE JIMHEHYATOr0 CHEKTpa M3JIy4CHMs) MO OMHMCAHUIO UX XapaKTePHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;



- pacro3HaBaTh MPOSABICHME M3YYEHHBIX (U3UUYECKUX SBICHUI B OKpy)XaloolleM Mupe (B TOM YHCIE
¢du3nueckue sBICHUS B MPUPOJIE: MPUIIMBBI U OTJIHUBBI, IBMKEHUE M1aHeT COJHEYHOH CUCTeMbl, PEaKTUBHOE
JBUKEHHUE JKUBBIX OPraHHW3MOB, BOCHPUSITHE 3BYKOB JKMBOTHBIMH, 3EMJICTPSACEHHE, CEHCMMYECKHUE BOJHBI,
I[yHaMH, 07XO, IIBETa TeJ, ONTUYECKUE SBJIEHUS B MPUPOAE, OUOJOrHYECKOe JeiicTBUE BUIAUMOIO,
YIBTPa(prOIETOBOrO U PEHTT€HOBCKOI'0 U31yYEHUH, €CTECTBEHHBIN pagl0aKTUBHBINA (POH, KOCMHUYECKUE JTyYH,
paZloaKTUBHOE H3JIyY€HUE MPUPOJHBIX MHUHEPAJIOB, NEHCTBUE PAaJUOAKTUBHBIX M3JIyYEHHH Ha OpraHusMm
YeJI0BEKa), IPU 3TOM IEPEBOJAUTh IMPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIIEIATH CYLIECTBEHHBIE CBOMCTBA
(npu3HaKK) GU3HYUECKUX SIBJICHHIA;

- OIMCHIBaTh W3YYCHHbBIE CBOMCTBA TeN U (U3NYECKHUE SIBICHUS, UCMIONB3Ys (PU3NYECKUE BEIUYUHBI (CpeIHss
U MTHOBEHHAasl CKOPOCTb Teja MpH HEPaBHOMEPHOM JIBUXKEHHH, YCKOPEHUE, MepeMelleHue, MyTh, YIriioBas
CKOpOCTb, CHJIa TPEHHUSI, CHJIa YIPYTOCTH, CUJIa TSKECTH, YCKOpEHUEe CBOOOIHOTO MaJIeHus, BEC TeJa, UMITYJIbC
Tela, UMIYJbC CHJIbI, MEXaHW4ecKas padoTa M MOIIHOCTb, MOTEHIMANbHAS YHEPTUs Tesa, MOIHATOr0 Haja
MIOBEPXHOCTBIO 3EMJIM, IOTEHLMAJbHAsI SHEPrus CKaTOM MpYXKUHBI, KUHETHYECKas DSHEprus, IOJHas
MEXaHUYEeCKasi HEprus, Mepuoa M 4YacToTa KojieOaHWi, [UIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA,
CKOpOCTh CBETa, IMOKa3aTedb IMPEIOMJICHUS Cpebl), MPU OMHMCAHWU MPAaBUJIBHO TPAKTOBATh (hHM3MYECKUN
CMBICJ HCIOJB3YEMBbIX BEIHMYMH, OOO3HAYEHHS U EJUHUIBI (U3NYECKUX BEIWYHH, HAXOAUTh (OPMYJIBI,
CBSI3BIBAIOIME JIAHHYIO (PU3MYECKYI0 BEIMUYUHY C APYrUMHU BEIWYMHAMHU, CTPOUTh I'pa(UKHU H3Y4EHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIIMUNH;

- XapaKTepu30BaTh CBOICTBA Tel, PU3NUECKUE SIBICHUS U MPOLIECCH, UCIIOJIb3YS 3aKOH COXpaHEHHUS SHEPrHH,
3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHLMII CYNEPIO3ULUN CUJ, IPUHLIUI OTHOCUTENIBbHOCTU [ anuies, 3aKOHBI
HeloToHa, 3aKOH COXpaHEHMs] UMILyJbCa, 3aKOHBbl OTPAXKEHHUS M MPEJIOMIICHHSI CBETA, 3aKOHBI COXPAaHEHUs
3apsiIOBOrO0 M MAacCOBOTO YMCEN NMPU SAEpHBIX PEaKIMAX, NPU ITOM [aBaTh CIOBECHYIO (HOPMYIMPOBKY
3aKOHA Y 3aIMCBIBATh €r0 MATEMAaTUYECKOE BBIPAYKEHUE;

- 00BACHATH (M3MYECKHE IMPOLECChl U CBOWCTBA TeJ, B TOM 4YMCIE M B KOHTEKCTE CHUTYalMil MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BbIABIATh NPUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3
JIOTMYECKUX IIAaroB C OMOopod Ha 2—3 M3y4EHHBIX CBOMCTBA (PM3UYECKHUX SBJICHUH, GPU3NYECKUX 3aKOHOB UJIH
3aKOHOMEPHOCTEM;

- pemaTh pacyéTHBIC 3aa4M (ONMUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUH ), UCIIOJIb3Ys 3aKOHBI U (POPMYJIbI,
CBsI3bIBalOIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4H 3aMHCHIBATh KPATKOE yCIIOBHUE,

- BBISIBJIATH HEJOCTAIOIIME MJIM M30BITOUHBIC JaHHbBIC, BBIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOAUMBIE JJIS
pellieHusi, MpPOBOAUTH pAacu€Thl M OIEHUBATh PEATMCTUYHOCTh IOJTYYEHHOro 3HaueHus (usnueckoit
BEJIMYUHBI,

- pacro3HaBaTh MPOOJEMBI, KOTOpbIE MOXHO pPEIIUTh MPH HNOMOUIM (PU3NYECKUX METOIO0B, HCIOJIb3YS
OIMCaHUE MCCIEAOBAHUS, BBIIEIATh NPOBEPSIEMOE IPEANON0KEHNE, OLEHUBATh IPABHIBHOCTH IOpPAIKa
IIPOBEICHUS UCCIIEI0BAHUS, 1€7aTh BBIBO/IbI, HHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOAEHHH U OIBITOB;

- MPOBOJUTH OMNBITHI 1O HAOMIONEHUIO (DU3NYECKUX SBICHUH WM (DU3MUYECKUX CBOWCTB TeNl (M3ydeHHE
BTOpOro 3akoHa HbIOTOHa, 3aKOHA COXpaHEHHs 3HEPruH, 3aBUCUMOCTb Iepuoja KojeOaHWi MpPYKMHHOI'O
MasTHUKAa OT MaccChl Ipy3a M KECTKOCTH NPYKMHBl U HE3aBUCHUMOCTb OT aMIUIMTY[Abl MaJblX KojeOaHUil,
NPSAMOJIMHEHHOE pPACIHpOCTPaHEHUE CBETa, pa3JIoKeHHe OeIoro ceBera B CHEKTP, H3Y4YEHHE CBOMCTB
n300pakeHUs B IJIOCKOM 3€pKajie M CBOICTB M300pa)ke€HHs IpenMera B coOuparollel JMH3e, HaOIoAeHne
CIUIOIIHBIX W JMHEHYaThIX CIIEKTPOB H3JIyYEHUS): CAMOCTOSTEIbHO COOMpPATh YCTAaHOBKY M3 H30BITOYHOIO
Habopa 000py0BaHMUs, ONKCHIBATh X0/ ONbITA U €r0 PE3YIbTaThl, POPMYJIUPOBATH BHIBOABL;

- IPOBOAUTH NPU HEOOXOJUMOCTH CEPUIO NMPSIMBIX U3MEPEHUH, OMpenessas cpeHee 3HaueHHe H3MepseMon
BelMM4MHbBl ((hOKycHOe paccTosiHHe coOuparonield JHMH3bI), OOOCHOBBIBATH BBIOOp CIOCOOa H3MEpEeHHUs
(M3MepUTEIBHOT O MPUOOpa);

- MPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTEH (U3MUECKHX BEJIUYHMH C HCIIOJIb30BAHUEM MPSAMBIX H3MEpEHHM
(3aBUCUMOCTh IIyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBHKEHHM O€3 HauyaJdbHON CKOPOCTH, MEpHoia
KoJie0aHUl MaTeMaTU4YEeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTU yIja OTpPa)K€HHs CBETa OT Yyrja
MajJeHus] ¥ yria MpeloMJICHHUs] OT yrila MaJeHus): IUIAHUPOBaTh HCCIEIOBaHHE, CaMOCTOSITEIbHO COOMPAThH
YCTaHOBKY, (MKCHPOBATh PE3YNbTaThl MOJYYEHHOH 3aBHCUMOCTH (DM3MYECKUX BEIUYMH B BUJE TAOIHUIl U
rpa¢uKoB, e7aTh BBIBOABI 10 Pe3yJIbTaTaM MCCIeJOBAHUS;

- NPOBOJUTH KOCBEHHBIE HM3MEPEHUsS (PU3UUECKUX BEIMUYMH (CpPEeOHSs CKOPOCTh M YCKOpPEHHE Teja IpH
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOpPEHUE CBOOOIHOIO MaJeHUs, KECTKOCTD MPYKUHBI, KOAGDHUITNEHT TPEHHS
CKOJIbXKEHMsI, MeXaHH4eckas paboTa M MOIIHOCTb, YacTOTa M MeEpHoJ] KoyeOaHWl MaTeMaTH4YecKoro u
IPY>)KMHHOTO MAasiTHUKOB, ONTHUYECKas CHJIa COOMparolled JIMH3bI, PaJUuOAaKTUBHBIA (POH): IIAHUPOBATH
U3MEpEHHs], COOMPATh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY M BBIIOJHATH M3MEPEHMs, CIEAysl NpPeNIoXKeHHOU



MHCTPYKLIMU, BBIUUCIIATh 3HAUYEHHE BEIMYMHBI W aAHAJIU3UPOBATh IOJYYEHHbIE pPE3yJbTaThl C Y4ETOM
3aJJaHHOM MOrPEeIHOCTH U3MEPEHUH;

- co0Ir01aTh MpaBUiIa TEXHUKHU 0€30MacCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000PYA0BAHUEM;

- pa3nuM4aTh OCHOBHBIE INMPU3HAKM H3YYEHHBIX (U3MUYECKHX MOJeNel: MaTepualbHas TO4Ka, aOCOIIOTHO
TBEp/OE TEJO, TOYEUHBIH HCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IJIAHETapHas MOJENb aTOMa, HYKJIOHHAs
MOJIeJIb aTOMHOT O sIJIpa;

- XapaKTepu30BaTh NMPUHLUIBI AEHCTBUSA U3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOH Ha MX
OIUCaHUsA (B TOM YMCIIE: CIIUIOMETP, JaTIYMKHU MOJOKEHHS, PACCTOSIHUA U YCKOPEHUs, PaKeTa, 9X0JIOT, OUKH,
MepucKoI, (oroanmnapar, ONTHYECKHE CBETOBOBI, CIIEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), ucnomnb3ys
3HAaHUS O CBOMCTBaX (PU3HUECKUX SIBJICHUN U HE0OX0AUMbIE (PU3NUYECKHIE 3aKOHOMEPHOCTH;

- HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YUCHHBIX TEXHHUYECKHX YCTPOWCTB, M3MEPHUTEIbHBIX
IpUOOPOB U TEXHOJIOTHUYECKUX TPOLIECCOB MPH PEHICHUH y4eOHO-TIPaKTHUECKUX 3a/1a4, ONTHYECKHE CXEMBI
IS TIOCTPOEHUS M300paKEHUH B MIJIOCKOM 3epKajie M COOMpAIOIIeH THH3E,

- IPUBOANUTH MPUMEPHI (HAXOAUTh MH(POPMALIUIO O MPHMepax) MPAKTUIECKOTO MCIOIB30BaHMUS (PU3HMUECKUX
3HaHUW B TIOBCEJHEBHOW KHU3HU I oOecreueHuss Oe30macHOCTH MHpH oOpalleHuu ¢ HpudbopamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COOJIOACHHS HOPM 3KOJOTMYECKOrO MOBEACHUS B
OKpyXxarolei cpene;

- OCYIIECTBJIATh MOMCK MH(OpMaMK GU3NUECKOro cojepxanus B IHTepHeTe, caMOCTOATENbHO GOopMyIupys
IIOMCKOBBIM 3ampoc, HAaXOAUTb IyTH ONPENENIEHUs JOCTOBEPHOCTH NOJYyUYE€HHOW HH(pOpMAlMM Ha OCHOBE
UMEIOIIMXCSl 3HAHUHM U JOMOJHUTEIbHBIX HCTOYHHUKOB;

- HUCIOJb30BaTh IpPU BBHINOJIHEHUHM Y4YEOHBIX 3aJaHUN HAyYHO-NOMYJLIPHYIO JIUTEpaTypy (GHU3NYECKOro
COZlep)KaHusl, CIpaBOYHbIE MaTepuaibl, pecypcbl ceTd VIHTepHeT, BiajeTh NpUEMAaMU KOHCIEKTHPOBAHUS
TEKCTa, MpeoOdpa3oBaHus MHGOPMALIMK U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

- cO03/1aBaThb COOCTBEHHBIC NHUCHBMEHHbIE U YCTHbIE COOOIIEHUS HAa OCHOBE HMH(pOpPMAIMM U3 HECKOJIbKUX
UCTOYHUKOB  (PU3UYECKOr0  COAEp)KaHUsA, NyOJMYHO MPEACTABIATh PE3YyibTaThl IMPOEKTHOM WM
HCCJIEI0BATENbCKON JIEATENIBHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BAaTh M3Y4YECHHBIM MOHATHMHBIA anmapar
U3y4yaeMoro pasjena (U3MKH U CONPOBOXKAATb BBICTYIUICHHE Ipe3eHTalued ¢ ydéToM OCOOEHHOCTEH
ayAMTOPUH CBEPCTHHKOB.

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

Ne  HaumeHnoBaHmMe pa3fenoB U TeEM KommuectBo yacos DnexTpoHHbIE (IH(POBHIC)

/1 IIpOrpaMMael Bcero KOHTpOHBHHe HpaKTqu(:KHe O6paSOBaTCJILHbIe peCypChI

paboThI paboThI

Pa3nen 1. ®u3uka u eé posib B NO3HAHUM OKPY:KAKOIIEro Mupa

1.1 ®wuswuka - Hayka o0 IpUPOIE 2 bubmmoreka [IOK
https://m.edsoo0.ru/7f416194

1.2 dusnyeckue BEINUYHHBI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194

1.3 EcrecTBEeHHOHAy4YHBII METOT 2 1 butimoreka [JOK

MO3HAHUS https://m.edsoo.ru/7f416194

Uroro no pazgeny 6

Pa3nea 2. [lepBoHayaiibHble CBe/IeHHsI 0 CTPOEHNH BelleCTBA

2.1 CtpoeHue BelecTBa 1 bubmorexa [IOK
https://m.edsoo0.ru/7f416194

2.2 JIBWKEHUE U B3aHMOJICHCTBHE 2 1 bubmotexa [JOK

YaCTHII BEIIECTBA https://m.edsoo.ru/7f416194

2.3 ArperaTHble COCTOSTHUS BEIIeCTBa 2 bu6motexa LIOK
https://m.edsoo.ru/7f416194

Hroro no pazneny 5

Pazgen 3. /IBU:KeHHe H B3auMOJeiicTBHE Tel
3.1 MexaHu4yecKoe JBUKECHHE 3 bub6munorexa IIOK
https://m.edsoo0.ru/7f416194

3.2 Wuepmus, Macca, IIIOTHOCTh 4 1 bubmorexa [IOK


https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Ne HaumenoBanue pa3znenos u TeM KonunuectBo yacos 9J‘IeKTpOHHLIe (L[I/I(prBBIe)
/1 IIporpamMmbI Bcero KOHTpOJ‘[LHLIe HpaKTI/I‘leCKI/Ie O6paSOBaTeJ'IBHBIe PECYPChI
palboThI paboTbI

https://m.edsoo.ru/7f416194

3.3 Cuna. Buasl cun 14 1 2 bubmorexa [IOK
https://m.edsoo0.ru/7f416194
Uroro no pazneny 21
Pasnen 4. JlaBjieHne TBEPABIX TeJl, JKMIAKOCTEI U ra3oB
4.1 JlaBnenue. [lepenaua naBieHus 3 Bbu6mmnorexa [JOK
TBEPABIMU TEJIAMH, YKHIKOCTIMH H https://m.edsoo.ru/7f416194
razaMu
4.2 ]laBieHue ®KUIKOCTH 5 bubmmoreka [JOK
https://m.edsoo.ru/7f416194
4.3 AtMocdepHOe naBieHne 6 bubmmoreka LIOK
https://m.edsoo0.ru/7f416194
4.4 JleiicTBHE KUIKOCTH U Ta3a Ha 7 1 3 bu6mmoreka [JOK
norpyk€HHOE B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. PaboTa 1 MOIIHOCTh. JHEPrus
5.1 PaGoTa u MOIIIHOCTH 3 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
5.2 IIpocThie MEXaHU3MBI 5 1 bubmmoreka [IOK
https://m.edsoo0.ru/7f416194
5.3 Mexanuveckasi SHEPTUs 4 1 1 bubmuoreka [IOK
https://m.edsoo.ru/7f416194
Hroro no paznemny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOBIIO 68 3 12
I[MPO'PAMME
8 KJIACC
Ne  HammeHOBaHuE pa3enoB U TEM KosmuectBo yacos DnexTpoHHbIE (IH(POBHIC)
/1 [pOTpaMMBbl Beero Kontponbuble [lpaktnueckne ~ 00pa3oBaTelbHBIE PECYPChI
paboThI paboThI
Pa3nen 1. TeruioBble siBaeHUS
1.1 Crpoenue u cBoiicTBa BELIECTBA 7 bubmmoreka LIOK
https://m.edsoo.ru/7f4181ce
1.2 TemioBbie MPOIECCHI 21 1 5 bubmmoreka [IOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3jnes 2. DjekTpryeckne 1 MAarHUTHbIE SIBJIEHUSA
2.1 DnexTpudecKue 3apsbl. 7 1 bubmmoreka LIOK
3apsKeHHBIC TeIa M UX https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBUE
2.2 TlocrosiHHBIN AnmekTpudeckuii Tok 20 1 7 bubmuotexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHEIC SBJICHUS 6 1 15 bu6moreka IIOK
https://m.edsoo.ru/7f4181ce
2.4 DnekTpoMarHuTHasT WHIYKITHS 4 Bbubnunoreka [JOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB 68 3 145

I10 ITPOI'PAMME
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9 KJIACC

Ne HaumenoBanue pa3zienoB u TeM KomnuuectBo yacoB DnexTpoHHbIE (LI POBLIE)

n/m IIpOorpaMMael Bcero KOHTpOJ’ILHHG HpaKTI/IlIGCKI/Ie O6p&30BaTeHBHH€ PeCypChI
paboThI paboThI
Pa3znen 1. Mexannuyeckue siBJIeHHs
1.1 Mexauuueckoe asuxxeaue u cnocoosl 10 1 bub6mmoreka [JOK
€ro OIMCaHus https://m.edsoo.ru/7f41a4a6
1.2 BzaumopneiicTBue TEI 20 1 3 bub6morexa IIOK
https://m.edsoo.ru/7f41a4a6
1.3 3akoHbBI cCOXpaHEHUS 10 3 bu6motexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. MexaHu4eckue KoJ1eGaHUSI U BOJTHBI
2.1 MexaHun4deckue KojaeOaHus 7 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHHYECKHUE BOJIHBL. 3BYK 8 1 3 bubmmoreka LIOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazzen 3. Di1eKTpOMArHuTHOE 1M0J1€ M 3JIEKTPOMArHUTHbIE BOJTHBI
3.1 DyeKTpPOMAarHUTHOE TIOJIE H 6 2 bubmotexa [JOK
3JIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
HUroro no pazaeny 6
Pa3zgen 4. CBeToBbIE SIBJIEHHS
4.1 3axoHBI pacpoCTpaHEHUs CBETa 6 2 bu6muotexa LIOK
https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI B ONITUYECKHE PUOOPHI 6 3 bub6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 0eyoro cBeTa B CIIEKTP 3 2 bubmmoreka [{OK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 5. KBanToBble siBJIeHUS
5.1 HcmyckaHue u MOTJIoeHe CBeTa 4 1 bu6moteka [IOK
aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHne aTOMHOTO si7pa 6 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.3 fnepHbie peakuuu 7 1 bubmotexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3jea 6. [loBTOpUTEILHO-0000 A0 NI MOYIb
6.1 IToBTOpenue u 0b60OIIECHHE 9 2 Bu6morexa LIOK
comepikanus Kypca pusuku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJiacc
Hroro no paznemny 9
OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOI'PAMME
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