Anmunuctparus Kypopraoro paiiona Cankrt-IlerepOypra
["ocymapcTBeHHOE OFOHKETHOE 00IIe00pa30BaTeIbHOE YUPEKICHUE
muueint Ne 445 Kypoptaoro paitona Cankt-IletepOypra (I'BOY muueit Ne 445 KypopTtHoro
pationa Cankrt-IleTepOypra)

e ~ YTBEPX/IEHA

AOKYMEHT IMOAMCAH npukazoMm ['bOY muneit Ne 445
SONEKTPOHHOW MoAgnmcbio o

Kypoprhoro paitona Cankt-IlerepOypra

oT «01» centsa6ps 2025 rona

Ceptudukat: 39427D8328BDB4B39A57F750A10A3910

Rercromenon ¢ 55112054 50 16023056 Ne245-OJ1 B coctase AOOIT OOO 3I1P 7
. J
AJTAIITUPOBAHHAA
PABOYAS ITPOI'PAMMA

1o yuebHomy npenmery «Dusznuka»
Ha YPOBEHb OCHOBHOT'O OOIIETO 00pa30BaHUs
(6a30BBIil YpOBEHB)



1. NOACHHUTEJIBHASA 3AIIMCKA YYEBHOI'O ITPEIMETA «®PU3UKA»

Pabouas mporpamma 1o ¢pu3uke s 00ydyaromuxcs ¢ 3a7epKKON MCUXUIECKOT0 pa3BUTHUs (anee —
3I1P) Ha ypoBHE OCHOBHOrO OOINEro oOpa3oBaHUs TMOATOTOBICHA Ha OCHOBe DenepaabHOTO
rOCy/IapCTBEHHOTO0  00pa3oBaTeNbHOTO CTaHAApTa OCHOBHOro obmero oOpaszoBanus (IIpuxas
Munnpocsemnienuss Poccun ot 31.05.2021 1. Ne 287) (mamee — DPI'OC 0OO0O), DenepanbHOU
aJlanTHPOBAHHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIEro o0pa3oBaHUs AJs 00y4aromuxcs ¢
OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3710poBbs (IIpukaz Munnpocsenienus Poccun ot 24 Hosi6pst 2022 1.
Ne 1025), ®enepanbpHoii paboueil mporpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus 10 y4eOHOMY IpEAMETY
«Duzukay, DenepaabHOM IPOrpaMMBbl BOCIIUTAHUS, C YIETOM PAaCIPEIEICHHBIX 0 KaccaM MPOBEPSIEMbIX
TpeOOBaHUI K pe3ynbTaTtaM OcBoeHHs DenepanbHON aganTUPOBAHHON 00pa30BaTENBHOW MPOTrPaMMBI
OCHOBHOTO 00I1IeT0 00pa30BaHMs Il 00YJIAIONIUXCS C 3aJIePIKKOM TICUXMUECKOTO PA3BUTHA.

O01mas xapakTepucTuka y4e0Horo npeamera « Ou3suka

VYyeOupii mnpenMer «@Pu3MKa» ABISETCS CHCTEMOOOPA3YIOIIMM Il €CTeCTBEHHOHAYYHBIX
MPEIMETOB, TOCKOJIBKY (U3NYECKHE 3aKOHBI MUPO3JAHMS SIBIISIOTCS OCHOBOW COJEpX aHUA KypCOB
XUMHH, Ouonoruu, reorpaguu U actpoHomuu. dusnka BoOpykaeT 00yJaroIIMXCs HayYHbIM METOJIOM
MO3HAHUs, TIO3BOJIAIONINM MOTy4YaTh O0BEKTHUBHBIC 3HAHUS 00 OKPYXKAIOIIEM MUPE.

[IpenMeT MakcUMallbHO HaIpaBiieH Ha (OpMHpOBaHHE WHTEpeca K MPUPOJHOMY U COLUATHLHOMY
MHUpY, COBEPIICHCTBOBAaHHE MO3HABATEIBLHON AesTenbHOCTH oOydatonuxcsi ¢ 3I1IP 3a cuer oBmageHus
MBICITUTEIBHBIMU OTEpallisIMU CpaBHEHUS, 00001IeHus, pa3BUTHE CITIOCOOHOCTH apryMEHTHPOBATh CBOE
MHEHUE, (OPMUPOBAHUE BO3MOKHOCTEH COBMECTHOM JESITEITLHOCTH.

Nzyuenne ¢usuku crmocoOcTByeT paszBuTuio y oOywatomuxcs ¢ 3I[IP mpocrpancTBeHHOTO
BOOOpakeHus, (PyHKIMOHAIBHON I'PaMOTHOCTH, YMEHHUS BOCHPHUHUMATh U KPUTHUYECKU aHAIU3UPOBAThH
nH(}OpPMaILIHIO, TPEACTABICHHYIO B Pa3IMYHbIX opMax. 3HAUMMOCTh ITpeIMeTa JJi Pa3BUTHSI )KU3HEHHON
KOMIIETEHIIMH 00yYaroIUXCsl 3aKJII0YAETCSl B YCBOGHUH OCHOBBI (PU3NYECKUX 3HAHUH, HEOOXOAUMBIX JUIS
MOBCEIHEBHOM JKM3HU; HABBIKOB 37J0POBOIO M OE30MACHOTO JUIsl YEJIOBEKa U OKPYKaIoILIEH ero cpeibl
o0pa3a Ku3HH; (POPMUPOBAHUH IKOJIOTUIECKOH KYJIbTYPHI.

[IporpamMma oTpaxkaer conepkaHue oOyueHus npeaMery «®Du3nka» ¢ y4ETOM OCOOBIX
oOpa3oBaTenbHBIX MOTpeOHOCTel oOyuwarommxcs ¢ 3I1P. OBnaneHue NaHHBIM Y4E€OHBIM IPEIMETOM
MPEACTABIISIET ONPEACICHHYIO TPYAHOCTh 1jisi oOywaromuxcsi ¢ 3[IP. 310 cBs3aHO ¢ OCOOCHHOCTSIMH
MBICIIUTEIBHON JEeSTEIbHOCTH, TMEPHUOJMUECKUMH KOJICOaHUSAMH BHMMAHUS, MAJIbIM O0BEMOM MaMSTH,
HEJO0CTaTOYHOCThIO OOIIEro 3amaca 3HAHUM, MOHMKEHHBIM I103HABATEIbHBIM HWHTEPECOM U HU3ZKUM
YPOBHEM PEUYEBOTO PA3BUTHSIL.

J11g ipeo1oaeHus TPYIHOCTEH B U3ydeHUH yueOHoro npenmera «Pusnkay HeoOXoauma alanTaius
o0beMa M XapakTepa y4yeOHOro Marepuana K IO3HaBaTENbHBIM BO3MOXKHOCTSIM JAaHHOW KaTeropuu
oOyyaromuxcsi, y4eT UX 0OCOOCHHOCTEH Pa3BUTHS: UCIOJB30BaHUE AITOPUTMOB, BHYTPUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3€H, IOCTENIEHHOE YCI0KHEHUE U3y4aeMOro MaTepHaa.

JlanHasi mporpaMmMa KOHKPETHU3HMPYET COJAEp)KaHUE MpPEeIMETHBIX TEM B COOTBETCTBUU C
TpeOOBaHUSAMHU 00pa30BATENBHOTO CTaHAAPTA, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh HW3YUEHUS
pa3nesnoB PU3MKU C yYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€EH, JIOTMKH y4eOHOro mpoliecca,
BO3PACTHBIX M TCHXOJOTHUYECKUX 0coOeHHOCTel obydaromuxcs ¢ 3IIP Ha ypoBHE OCHOBHOTIO OOILIETO
o0Opa3oBaHUs, ONpeAesieT MUHUMAIbHBIA HaOOp OMBITOB, AEMOHCTPALUN, MPOBOAUMBIX YUUTEIEM B
KJ1acce, 1JabopaTopHBIX paboT, BEITOIHAEMBIX 00YUaIOIIMMUCS.

Meroandeckoil OCHOBOM M3ydeHUs Kypca «Pu3uka» Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
SBIIETCS ~ CUCTEMHO-JESATENbHOCTHBIA  MOAXOJA, OOECIEeYUBAIOIUN  JOCTHXKEHUE  JMYHOCTHBIX,
METaINpeIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yJbTaTOB MMOCPEICTBOM OpPraHU3allMi AKTUBHOM
MMO3HABATEIPHOU JIESITEIILHOCTH OOYYalONIUXCs, YTO OYeHb BakHO mpu oOydenum aereit ¢ 3I1P, ms
KOTOPBIX XapaKTEPHO CHH)KEHNE NI03HABATEIbHON aKTUBHOCTH.
esan 1 3a1a4u n3yvyeHusi yueOHOro npeamera «OPusuka»

Obwue yenu n3ydenus yuebHoro npenmera «®Dusmka» npeacrasieHsl B DepepanbHoll paboueit
porpaMmmMe OCHOBHOTO 00IIIero o0pa3oBaHMs.

OcHOBHO# 11eNbI0 00Y4YeHHUs AeTell ¢ 3a7ep)KKOM ICUXMYECKOTO Pa3BUTHS HA JAHHOM IpeaMeTe
SBJIIETCS: TIOBBIIIEHUE COIMAJIBbHOM ajanTaluu JeTeid uepe3 MpUMEeHEeHHe (U3NYECKUX 3HAHUIM Ha
MIPaKTHKE.



Jns obyuatonmmxcs ¢ 3[IP, Tak ke, Kak W JUIsI HOPMATHBHO pPa3BUBAIOIIMXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO OOpa30BaTENIbHYIO MpPOrpamMMy, JOMHUHHUPYIOIEE 3HAYEHHE NPUOOPETaroT
TaKue HeJH, KakK:

e IIPUOOpETEHHE MHTEpEeca U CTPEMIIEHUS 00YJaroIUXcs K HAYYHOMY U3yUSHHIO IPUPOJIbL, Pa3BUTHE

UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEACTABICHUI O HAYYHOM METO/€ MO3HaHUSA U (GOPMUPOBAHUE
e HCCIIEIOBATENBCKOTO OTHOIIECHHS K OKPYKAIOIIUM SIBICHUSIM;
e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHsl OCHOB CTPOCHMs MaTepUH U

(byHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e (hopMupoBaHHE IPEACTABICHUN O POIH (PU3KUKH I Pa3BUTHUS APYIMX €CTECTBEHHBIX HAYK, TEXHUKHU

U T€XHOJIOTHI;

e pa3BUTHE TMPEACTABICHUN O BO3MOXKHBIX cdepax Oyaymer npodecCHOHATBPHOW IAeATEIHHOCTH,

CBsI3aHHOU C (PU3MKOH, MOATOTOBKA K JAJIbHEHIIEMY O0yYEHHIO B TOM HaIlpaBJICHUH.

JlocTHKEeHME 3TUX 1esIel 00eCTIeUnBaeTCs PELIEHUEM CIENYIOIUX 3aJau.

e mpuoOpeTeHHWe 3HAaHUH O JHMCKPETHOM CTPOSHMM BEIIECTBA, O MEXAaHMYECKHUX, TEIUIOBBIX,

JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e IpUOOpETEeHHWE YMEHMH OIUCHIBATh U OOBACHATH (U3MUYECKHE SBJIECHUS C MCIOJIb30BAaHHEM

MOJTYYCHHBIX 3HAHU;

e OCBOGHHME METOJIOB pEIICHHUS MPOCTEUIIMX pPAacYETHBIX 3a/lad C HCIOJIb30BaHUEM (UBNYECKUX

MoJiesIel, TBOPYECKHUX M TPAKTUKO-OPHUEHTUPOBAHHBIX 337a4;

e pa3BUTHE YMEHUI HA0JIOJATh IPUPOTHBIC SIBICHUS U BBIIOJIHATH ONBITHI, JJAOOpAaTOPHBIE pabOTHI U

HKCIEPUMEHTAIbHBIE UCCIIEIOBAHUS C UCTIOIb30BAHUEM U3MEPHUTEIbHBIX IPUOOPOB;

e OCBOeHHE MPUEMOB paboTHl ¢ MH(pOpMaIel (U3HMUECKOTO COAEpKaHUs, BKIOYas HHYOPMAIUIO O

COBPEMEHHBIX IOCTHKEHUAX (PU3MKH, aHATIU3 U KPUTHUECKOE OLIEHUBaHUE UH(POPMALINY;

e 3HAaKOMCTBO cO cdepaMu MpOPecCHOHATBHON NESATENbHOCTH, CBSA3aHHBIMH C (U3HKOH, U

COBPEMEHHBIMU TEXHOJIOTMSIMUA, OCHOBAHHBIMU HA JOCTHKEHUAX (DU3NYECKOIN HayKH.

OcobennocTu oT0Opa M aganTanuM y4e0HOro MaTepuaa no pusnuke

OcHoBoii 00y4yenus oOyuaromuxcs ¢ 3[IP Ha mpenMeTax eCTECTBEHHOHAYYHOTO ITMKIIA SIBISETCS
pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX OMEparuil (aHanu3, CUHTE3, CpaBHEHHUE, 0000IICHNE) Ha
OCHOBE BBITIOJTHEHHS Pa3BUBAIOIINX YIIPAXKHEHHH, HOpMUpPOBaHIE IPUEMOB YMCTBEHHOU pabOThHI: aHAIIN3
HCXO/IHBIX JAHHBIX, INIAHUPOBAHNUE MaTepHUalla, OCYLIECTBICHHE T03TAITHOIO ¥ UTOTOBOT'O CAMOKOHTPOJIA,
a TaKXe OCYILECTBIISCTCS JHKBUAALMS NMPOOETOB B 3HAHMSX, 3aKpEIUIEHHE W3YYEHHOTO Marepuana,
0TpabOTKa aJrOpuTMOB, IOBTOPEHHE MPOMAECHHOTr0. bosblioe 3HaueHne NpUAAeTCsl YMEHUIO PAcCKa3aTh
O BBINOJIHEHHOH paboTe C MpaBHIBHBIM YHNOTPEOJICHHEM COOTBETCTBYIOIIEH TEPMHHOIOTUU U
COOJIIOJICHUEM JIOTHYECKUX CBs3ed B m3jaraeMoM marepuane. Jlns oOydarommxcs 3[IP Ha ypoBHe
OCHOBHOTO 00I1Iero 0Opa3oBaHUsl IMO-TIPEKHEMY SIBIISIOTCS XapaKTEPHBIMHU: HEIOCTaTOYHBIH YpPOBEHB
pasBUTHS OTAENBHBIX IICUXUYECKHUX IPOLECCOB (BOCHPUATHS, BHUMAaHMs, HaMITH, MBILIUICHUS),
CHIDKEHHBIN YPOBEHb MHTEJUIEKTYaJIbHOTO PAa3BUTHS, HU3KUI YPOBEHB BBHIIIOJHEHUS YUEOHBIX 3aJlaHHM,
HU3Kasg YCHEIHOCTh o0ydeHus. [loaTomy npu wu3ydeHuu QU3NKM TpeOyeTcsl LieseHanpaBIeHHOE
MHTEIUIEKTyaJbHOEe pa3BuTue oOydaronuxcs ¢ 3I1P, oTBevaromee ux 0COOEHHOCTSIM U BO3MOXHOCTSIM.
VYyer ocobenHocteit oOydarommxcst ¢ 3[IP TpeOyer, 4ToOBI TNpHM H3yYEHWHW HOBOTO Marepuasa
00513aTENIbHO MPOUCXOAMIO MHOTOKPATHOE €ro IOBTOPEHME; PACIIUPEHHOE pacCMOTPEHHE TEeM U
BOIIPOCOB, PACKPBIBAIOLINX CBSI3b (PU3MKM C KU3HBIO; aKTyalu3alys MEPBUYHOIO JKU3HEHHOI'O OINbITA
00yYarOIIUXCAL.

Y cBoeHue NporpaMMHOro MaTepHaia o GU3nKe BbI3bIBAET OOJIBIINE 3aTPYIHEHHS y 00yJaroLINXCs
c 3I1P, nosToMy Teopus uzydaercs 0e3 BHIBOJIOB CIOKHBIX (opMyil. 3aiaun, TpeOyrouue NpUuMeHEeHUs
CJIO’KHBIX MaTEMATUYECKHUX BBIYUCICHUHN U (OPMYII, B OCOOCHHOCTU TaKUX T€M, Kak «MexaHuueckoe
IBIDKEHUE», «ApxuMmenoBa cuiay, «MexaHHUecKass JSHEpPrus»,

«DNEKTPUYECKHE ABICHUA», «DIIEKTPOMArHUTHBIE SIBICHHS», PEIIAIOTCS B KJIACCE C TIOMOLIBIO YUUTEISL.
Ocoboe BHHMMaHUE IPH H3YYEHUH Kypca (U3MKHM YIENAETCS IOCTAaHOBKE M OpraHU3aluu
9KCHEPUMEHTa, a TaKXKe IPOBEACHHUIO (IIPEUMYILIECTBEHHO Ha KaXKJIOM YPOKE) KpaTKOBPEMEHHBIX
JIeMOHCTpanuii (BO3MOXKHO C HCIIOJNIB30BAaHUEM HIIEKTPOHHOM JeMOHCTpainuu). HexkoTropbie TeMbl
00s13aTeJIbHO JOJDKHBI BKJIIOYATh OIOpPHBIE J1TA0OpaTOpHBIE PAOOTHI, KOTOpPBIE Pa3BUBAIOT YMEHHE
MOJIb30BaThCs  MPOCTEHIIUMM  TPUOOpaMH, AaHAIW3UPOBATh IOJMydeHHBIE JaHHBle. B cBI3u ¢
OCOOCHHOCTSIMU  TIOBEAICHHWSI UM JesaTeNbHOCTH  oOydatomuxcs ¢ 3[IP  (pacTopMOKeHHOCTb,



HEOPTraHM30BAHHOCTH) MPEIYCMOTPEH CTPOXKAMIIUI KOHTPOJIb 3a COOJIOJCHHEM IPaBHJ TEXHUKU

0€301acHOCTH MPHU MPOBEACHUH JIAOOPATOPHBIX U MPAKTUYECKUX PAOOT.

Bonbmoe BHUMaHue npu u3ydeHuu ¢usuku nojapoctkamu ¢ 3[1P oOpamraercs Ha OBIajgeHHE UMHU
MPaKTUYECKUMH YMEHUSMU M HaBblkamu. [IpemycmarpuBaeTcsi yMeHbIlIEHHE 00beMa TEOPETUYECKUX
CBEICHUI, BKIIOYCHHE OTICNBHBIX TEM WM LEJbIX pa3feioB B MaTepHaibl i 0030pHOTO,
O3HAKOMHUTENILHOTO WM  (aKyabTaTUBHOTO u3ydeHus. [Ipeanmaraercs yMmeHblIeHHE o0bema
MaTEeMaTHYECKUX BBIYMCICHUH 3a CYET YBETMUCHUS KAaUeCTBEHHOTO OMMCAHUS SIBICHUI U IPOIIECCOB.

JlocTaTOuyHOE KOJMYECTBO BPEMEHH OTBOAMUTCS HA PACCMOTPEHHE TEM U BOIPOCOB, PACKPHIBAIOIIUX
CBSI3b (PM3UKU C )KU3HBIO, C TEMHU SIBICHUSAMHU, HAOIIOACHUSIMH, KOTOPBIE XOPOIIIO U3BECTHBI YYCHUKAM H3
UX JKU3HEHHOTO OIIBITA.

MakcuMaabHO HCIONB3YIOTCS MEKIPEIMETHBIC CBSI3U C TaKUMHU JAMCHUILTMHAMHE, Kak reorpadus,
XuMHUs, ouonorus, T.K. odyqatomiuecs ¢ 3[IP ocobeHHO HyXIal0TCsl B IPETNOAHECEHUH OJHOTO U TOTO Ke
y4eOHOro Marepualia B pa3lIMYHBIX aCleKTax, B €r0 BapbUPOBAaHWHU, B HEOJHOKPATHOM MOBTOPCHHUH U
3aKpeIJICHUH MOJIYYeHHBIX 3HAHUM U nmpakTudyeckux ymeHuil. [1o3Bossis paccMaTpuBaTh OJUH U TOT K€
yueOHBIIl Marepuan C pa3HbIX TOYEK 3PEHHUsS, MEKIPEIMETHBIE CBSA3H CIIOCOOCTBYIOT €ro Iy4IlIeMy
OCMBICIIEHHI0, O0JIee MPOYHOMY 3aKPEIUICHHUIO MOTYYSHHBIX 3HAHUM U MPaKTUUYECKUX YMEHUH.
IIpumepHbie BuAbI AesiTedbHOCTH oOy4yawmmxces ¢ 3IIP, o0yciaoB/ieHHble 0COOBIMU
00pa3oBaTeJIbHbIMH MOTPEOHOCTAMH U 00ecleYuBaAOIIHEe OCMbICJIEHHOE OCBOEHHE COHdEPKAHMHU
o0pa3oBaHus no npeamery «@u3uka».

Conepxanne BHUIIOB nesTenbHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax ¢usuku ompenensercs ux
0coObIMH 00pa30BaTeNbHBIMU TOTPEOHOCTSIMH. [IOMUMO IIMPOKO HCIONB3YEMBIX OOLIMX ISl BCEX
o0yyaroluxcsi BUAOB JEATEIBHOCTH CIIEAYET YCUIUTh BUIBI IEATENbHOCTH, CIeHU(PUUHBIEC ISl TaHHOM
KaTeropuu nerer, o0ecreynBaromue OCMBICICHHOE OCBOCHHE COJEp)KaHHUsI 00pa30BaHUs MO MPEAMETY:
yCUJIEHHUE MPEIMETHO-IPAKTUUYECKON JAESITeIbHOCTH C aKTUBU3AlMEeH CEHCOPHBIX CHCTEM; OCBOCHHE
MaTepuaja C OINOpOM Ha alNroOpuTM; «IIOMIATOBOCTh» B U3YUYCHHHM MaTepuaia; HCIOJIb30BaHHUE
JOTIOJTHUTEILHON BU3yaJIbHOM OMOPHI (CXEMBI, 1a0JI0HBI, OTTIOPHBIC TAOJIHUIIBI); PEYEBOM OTYET O MPOIECcCce
U pe3ynpTaTe MACATENbHOCTH; BBINOJHEHHE CHENMATIbHBIX 3a7aHui, 00ECHEeuMBAIONIMX KOPPEKIIHIO
perynsauuu yueOHo-103HaBaTEIbHOMN AEITeIbHOCTH U KOHTPOJIb COOCTBEHHOTO PE3yJbTaTa.

Jnst oOyuaromuxcst ¢ 3I1P cyiiecTBeHHBIM SBISIIOTCS MPHUEMbI paObOTHI € JIEKCUYECKHMM MaTepUaioM
no mpeamery. IlpoBoautcs cnenuanbHas paboTa MO BBEIEHUIO B aKTHUBHBIM CIOBaph 00yYaromiuxcs
COOTBETCTBYIOIIEH TEPMHUHOJOTUMU. l3ydyaeMbple TEpMUHBI BBOIATCA Ha IIOJIMCEHCOPHON OCHOBE,
oOsi3aTenbHA BU3yallbHAs MOAJIEP)KKA, aITOPUTMbI pabOThl C OMpEIENIEHHEM, OIOPHBIE CXEMBbI JUIs
aKTyalu3aluyd TEPMHUHOJIOTHUH.

B cBs13u ¢ 0coObiME 00pa3oBaTeIbHBIME TOTPeOHOCTIMU 00ydatomuxcs ¢ 3[1P, mpu mnanupoBaHum
paloThI yueHUKa Ha YpOKe CIEeAyeT MPUAEPKUBATHCS CIETYIOIUX MOMEHTOB:

o Ilpu onpoce HEOOXOAMMO: 1aBaTh aJITOPUTM OTBETA; pa3pelaTh MOJIb30BaThCA MJIAHOM, COCTaBICHHBIM
IpU TMOATOTOBKE JOMAIIHEro 3aJaHMsl; aBaTh OOJbIIe BPEMEHHU T'OTOBUTHCS K OTBETY Y JIOCKH;
paspeiats JAenaTh MpeaBapUTeIbHbIC 3aMUCH, TTOJIH30BATHCS HATIISITHBIMU ITOCOOUSIMHU.

o [Ilo BO3MOXXHOCTH 3a/1aBaTh OOYUYAIOIIMMCSl HABOASIIUE U YTOYHSIOMINE BOIPOCH, KOTOPBIE TIOMOTYT
UM TI0CJIEI0BATENbHO U3JI0KUTh MaTepHUall.

e Cucremarnueckd NpOBEpSATh YCBOCHHE Marepualia IO TeMaM YPOKOB, JUIsl CBOEBPEMEHHOIO
oOHapy>KeHHsI TPOOEIIOB B MPOIIEIIIEM MaTeprae.

e B mporecce nzydyeHuss HOBOro Mareprana BHUMaHHE YUEHHUKOB OOpalaeTcst Ha Hauboiee CIoKHbIE
paznenbl u3ydaeMoil tembl. HeoOxoaumo wyaiie oOpamarbcs K HUM C BOIPOCAMH, BBISICHSIOIIMMHU
MOHMMaHKHe y4eOHOro MaTepuana, CTUMYJIUPOBATh BOMPOCHI MPH 3aTPYAHEHUSAX B YCBOSHHH HOBOTO
MaTepuana.

YUYET BOCIIUTATEJBHOI'O IOTEHIIUAJIA YPOKOB ®U3UKHA
OrpoMHasi posib B BOCIHTAaHUH M (OPMHPOBAHWU 4YeNIOBEKA MPUHAMICKUT (U3MKE - HayKe 00
OKpy>KatomeM Mupe. YToObl HaiTH MyTH perIeHus: mpoodaeM, HyKHO XOPOIIO MPeACTaBIsATh, KaK YCTPOEH
Hall MUp, 3HaTh OCHOBHBIC (yHJaMEHTalbHBbIE (U3NYECKHE 3aKOHBI, yYMETh HX aHAIW3UPOBATh,
HMHTEPIPETUPOBATD, IPUMEHATH, YMETh IIPOrHO3UPOBATH PA3BUTHUE CUTYALUU U HAXOAUTH IIYTU PELICHU.
dunocodekas popmyna ypoka GU3HKA: BOCXOXKIECHHUE OT KOHKPETHBIX (PAKTOB K SIBIICHUSIM, OT SIBJICHUN K
JKU3HCHHBIM 3aKOHOMCPHOCTSAM.



Bosnblryto posb B peanu3aiii BOCIUTATEIEHOTO MOTEHIMAala UTPAIOT 337aul, KOTOPBIE PEIIaloT Ha
ypOKax ydamyecs, 3aJadyd HWHTEPECHBIC IO COJCp)KAaHHWIO, OoraTble HAESMH, HMEIOIINE HECKOIBKO
crioco6oB pemtenus. [lonOupas crieruanabHBIM 00pa3oM 3a7au, MOYKHO OCYIIIECTBIISATh U HDABCTBEHHOE, U
KOHOMHUYECKOE, ¥ IKOJIOTUYECKOE BOCIIUTAHUE.

OnHoi U3 BaKHEHIINX 3a/1a4 YPOKOB (PM3UKHU SBISIETCS BOCIUTAHUE MATPUOTHYECKOT'O OTHOILICHHS
K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO (hM3HUECKOI HAyKH.

BocnuratenpHblii moTeHnMan yueOHoro mnpeamera «®Pu3uMKa» Ha YpPOBHE OCHOBHOI'O OOIIETrO
00pa3oBaHUs peaTn3yeTcs Ha AeSTeIbHOCTHONH OCHOBE Yepes:

e MpHBJICYECHUEC BHUMAHUS OOYHYAIOUIMXCS K IIEHHOCTHOMY acCHeKTy M3y4aeMbIX Ha YpOKax SIBJICHHUH,
OpraHu3amuio padoTHl ¢ MOTy4aeMoil Ha ypoke mHbopmarmen (pU3nIecKoro coiep:KaHusl, BKIIOYAs
MHPOPMALIMIO O COBPEMEHHBIX JIOCTHKCHUAX (PU3MKHM;, aHalM3 M KPUTHYECKOE OIICHWBaHUE
nHdopmanmu;

e MpHUMEHEHHE Ha yPOKE MHTEPAKTHBHBIX (OPM PabOTHI C O0YUYaAIOMIMMUCS: MHTEIJICKTYAIBHBIX WP,
CTUMYJIMPYIOIINX MO3HABATEIbHYI0O MOTHBALMIO OOYdYaroIMXcs; IWAAKTHYECKOTO TeaTpa, T[e
MOJTyYCHHBIE Ha YPOKE 3HAHMS OOBITPHIBAIOTCS B TEATPAJIBHBIX MIOCTAHOBKAX; IPYNIIOBON PabOThI MITH
paboTHl B TMapax, KOTOPhIE y4aT 00y4arouuxcsi KOMaHIHOW paboTe W B3aMMOJCUCTBHUIO C IPYTUMHU
00yYaroIIUMUCS;

e UHUIMMPOBAHUE U TMOIICPKKY MCCIEOBATEIBCKON NESATEIbHOCTH OO0YyJalomuxcs B paMKax
peanu3aly UMW WHAWBUIYAIbHBIX W TPYIIOBBIX HCCIEIOBAaTEIIbCKUX IPOEKTOB, YTO JaeT
00y4JaromuMCsi BO3MOXXHOCTh IPHOOPECTH HABBIK CAMOCTOSITETIBHOTO PELICHUS ITPOOIEMBI, Pa3BHBACT
yYMEHUs HaOJIr01aTh MPUPOAHBIE SBJICHUS, BBIIIOJIHATh OMBITH U 3KCIIEPUMEHTAIbHBIC UCCIIEIOBAHUS C
UCTIOJIb30BAHUEM H3MEPHUTEIBHBIX NPHOOPOB, (OPMHUPYET HABBIK TCHEPUPOBaHMS U OQOPMIICHUS
COOCTBEHHBIX WJeH, HABBIK ITYOJMYHOTO BBICTYIUICHHMS Tepea ayIuTOpuei, apryMEeHTHpPOBAHUS H
OTCTaWBaHMS CBOCH TOUYKH 3PCHUS;

e 3HAKOMCTBO cO cdepaMu MNpo(hecCHOHAIBHOW JEeATeNbHOCTH, CBSI3aHHBIMH C (U3MKOH, U
COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMM Ha JOCTIDKCHUSAX (HU3MYECKOM HAyKH, dTO
CIIOCOOCTBYET DPAa3BUTHIO NPEACTABICHUNH O BO3MOXHBIX cdepax Oyaymed npodeccHoHalIbHOM
IEATeNbHOCTH, CBA3aHHOM C (U3UKOH, MOJTrOTOBKA K JaTbHEHIIEMY 00YUEHHIO B 9TOM HalpaBJICHUU H
OCO3HAaHHOMY BBIOOPY OOydJaromumucs oyayuiei nmpogeccuu;

e YCTAQHOBJICHHE [OBEPHUTEIbHBIX OTHOIICHUS MEXIY Y4YUTEJIeM M YYEHUKAMH, CIIOCOOCTBYIOIIHMX
MO3UTUBHOMY BOCHPUATHIO Y4YallUMHUCS TpeOOBaHMW M MPOCKO y4HUTENs, AKTUBU3ALMH UX
MIO03HABATEIbHON AEATENBHOCTH M aKTUBHOCTH;

e moOyxaeHne oOydyaromMXcsi K COOJIOACHUIO Ha YpOKe OOIIECNPUHSATHIX HOPM IOBEJCHHUSA, MPAaBUI
o0IIeHus co CTapmUMHU (YUYUTEISIMU) U CBEPCTHUKAMHU (ITKOJILHUKAMHU );

e HCHOJB30BAHHWE BOCIUTATEIBHBIX BO3MOXKHOCTEH coaepikaHUs y4eOHOro TmpenMmera yepes
JEMOHCTPAIHIO0 00YJarOIMMCsl TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TOBEICHHS, MPOSIBICHUS
YeJI0BEKOII00US M T0OOPOCEepACUHOCTH;

e OpraHM3anyio medcTBa MOTHBUPOBAHHBIX W APYAMPOBAHHBIX YYaIIMXCA HAJ MX HEYCIICBAOIIMMHU
OJTHOKJTACCHUKAMH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YUEBHOM IIJIAHE

Ha u3yuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIETr0 0Opa3oBaHUsl OTBOIUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeni0), B 8 kiacce — 68 yacoB (2 4aca B Heen0), B 9 kiacce
— 102 4aca (3 yaca B HEJeNIO).

B TemarnueckoM IIaHUPOBAHUU I KAKIOTO Kjacca MPEIoIaraeTcs pe3epB BpEMEHU, KOTOPBII
YUHUTENIb MOXET UCIOJIb30BATh IO CBOEMY YCMOTPEHHUIO.

[Ipemmaraemerii B mporpamme 1o (U3UKE TEpeueHb JIa0OpaTOPHBIX pPabOT M OIMBITOB HOCHUT
PEKOMEHIaTeNbHBIA XapakTep, YYUTENb AeNaeT BBIOOp MPOBEACHUS JTaOOpaTOPHBIX pabOT U OMBITOB C
y4€TOM MHJUBUIYaJbHBIX OCOOEHHOCTEH OOydaroluXcsi, CHUCKAa OHKCIEPUMEHTAJIbHBIX 3a/JaHUM,
MpeagaraéMbix B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa o (pru3uKe.

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
o [lepeikun U.M., MBanoB A.W. ®usnka: 7-i kinacc: 6a30BbIid ypOBEHB: YUSOHUK 3-¢ U3aHUC,
niepepadotanroe .-M.:IIpocsemenue", 2023



[Tepermkua .M., BanoB A.W. ®usnka: 8-i kimacc: 0a30BBIN YPOBEHB: YUCOHUK. 4-¢ H3TaHHE,
niepepadoTtanHoe -M.:IIpocBemennue", 2024

[epoimkua Y. M., I'ytauk E. M., MBaHoB A. U. u ap. ®dusuka. 9 kinacc. YueOHHUK. 5-¢ uzgaHue,
crepeotunHoe - M.: IIpocsemenne, 2025 ba3oBblil ypOBEHb.



2. COAEP KAHME YYEBHOI'O IPEAMETA «®U3UKA»
7 KJIACC

Pa3znen 1. ®u3uka u €€ poJib B NO3HAHNH OKPY:KAIOIIEro MUpa.

®dusnka — HayKa o npupoje. SABiaeHust npupoabl. OU3nUecKUe SBJICHU: MEXaHUUYECKUE, TEIIJIOBBIE,
JNEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BenuunHbL. M3mepenne ¢usndeckux BenudnH. Ousundeckue npubdopsl. [lorpemHocTs
n3MepeHnil. MexayHapoiHasi cucTeMa €IMHUII.

Kak ¢wusuka u Ipyrue ecrecTBEHHbIE HAyKHM HW3YYalOT MPUPOAY. ECTeCTBEHHOHAY4YHBIH METOI
MO3HAHUS: HaONIOIeHHWEe, IMOCTAHOBKA HAy4YHOr'O BOMPOCA, BBIABUIKEHHE THIIOTE3, SKCIEPUMEHT IO
MIPOBEpKE THIOTE3, 00BsICHEHNE HaOIogaeMoro sieneHus. Onrcanne GU3NUecKux SBICHUH C MTOMOIIBIO
MOJIEJIEN.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, IEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

2. O®usmveckue mpuOOPH M MPOIEAypa MPSIMBIX W3MEPECHHUI aHaJIOTOBBIM M IH(PPOBHIM

puOOpPOM.

Jlabopamopnusie pabomot u onvimel.

Omnpenenenue MeHbI ATICHUS MKATbl U3MEPUTEILHOTO MPUOopa.

H3mepenue pacCTOSAHUN.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TEa.

Omnpenenenue pasmMepoB MaJlbIX TeJl.

W3mepenne TeMiiepaTypbl IpH MOMOIIH KUIKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATYPHI.
[IpoBeaenue uccneqoBaHus MO MPOBEPKE TMIIOTE3bI: NATBHOCTH MOJETA IIAPUKA, MYHIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKA.

Paznen 2. [lepBoHayajibHbIe CBeJICHUS O CTPOCHUM BelllecTBA.

CrpoeHue BelIecTBa: aTOMbl MU MOJEKYNbI, UX pa3mepbl. ONbITHl, AOKA3bIBAIOIIME JTUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBrkeHnue yacTtul BemecTa. CBsA3b CKOPOCTH JBMXKEHHS YacTHI] C Temneparypoil. bpoyHoBckoe
nBuxkenue, Auddys3us. BzanmoaelicTBre 4acTull BellecTBa: NPUTSHKEHUE U OTTAIKUBaHUE.

ArperaTHbIe COCTOSIHHSI BEIIECTBA: CTPOSHHUE T'a30B, KUAKOCTEH U TBEPIBIX (KPUCTALITUICCKIX ) TE.
B3anMocBsA3b Mek1y CBOMCTBAMH BELIECTB B Pa3HBIX arPEraTHBIX COCTOSHUAX U MX ATOMHOMOJIEKYJIIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN BOJIBI.

Jlemoncmpavuu.

1. Habmionenue OpOyHOBCKOTO JABUKEHHUSL.

2. Hab6monenue quddysuu.

3. HaGmionenue sBIEHUN, OOBACHSIONIMXCS MPUTSHKCHUEM WM OTTAIKMBAaHMEM  YaCTHUI]

BELIECTBA.

Jlabopamopnusie padbomot u onvimel.

1. Omenka quameTpa aToMa METOZOM PSIIOB (C UCTIONB30BaHUEM (oTorpaduii).

2. OmbITHI IO HAOIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITh O OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSHKEHUS.

Paznen 3. /IBu:keHue U B3auUMOAeCTBHE Tel.

Mexanunueckoe nBrkeHue. PaBHoMmepHoe u HepaBHOMepHOe aBuxkeHue. Ckopoctb. CpenHsis
CKOPOCTb NP HEPAaBHOMEPHOM JIBH)KEHHMH. Pacuér myTu 1 BpeMEeHH JBUKECHUS.

SBnenne uHepuuu. 3aKOH MHEpUMHM. B3aumoneicTBue Tenl Kak NPUYMHA W3MEHEHUS CKOPOCTH
NBUWKEHHs Ten. Macca kak Mmepa HMHepTHOCTH Tena. IlnotHocTh BemectBa. CBA3b IIOTHOCTH C
KOJIMYECTBOM MOJICKYJ B eIMHHIIE 00BEMA BEIIECTBA.

Cuna kak xapakTepucTUKa B3auMoJericTBuA Teil. Cuia ynpyrocty u 3akoH ['yka. I3aMepenue cuibl
C MIOMOIIBIO JUHAMOMETpA. SIBJIEHHE TATOTEHUS U cuia TsbkecTu. Cuiia TsShKeCTH Ha APYrux IiaHetax. Bec
tena. HeBecomocTh. CrokeHUE CUJI, HAMPaBJICHHBIX MO OAHOM npsiMol. PaBHoaelcTByomas cui. Cuna
TpeHus. TpeHue CKOIbXKEHUs U TPEHUE MOKos. TpeHue B IpUpoie U TEXHUKE.

Jemoncmpayuu.

1. HaGnroneHrne MEXaHUYECKOTO JBUKECHHUS TEla.

2. HW3mepeHune CKOPOCTH MPSMOIUHEMHOTO ABUKECHUS.
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HabnroneHue sSBiIeHMs] HHEPLIWH.
Hab6nronenne n3MeHeHnsi CKOPOCTH TTPH B3aMMOICHCTBHH TEII.
CpaBHeHHE Macc M0 B3aUMOJIEUCTBUIO TEJL.
CrnosxeHue cuil, HalpaBJICHHBIX MO OJHOMN MPSMOH.
ﬂaﬁopamopubw padomul u onvimol.
1. OmpeneneHrie CKOPOCTM PABHOMEPHOrO  JBIDKEHHUs (IIApHKa B KUAKOCTH, MOJENIU
AIEKTPUICCKOTO aBTOMOOMIIS U TaK J1ajiee).
2. Ompenenenue cpeHeN CKOPOCTH CKOJIBKEHHS OpyCcKa WITH IapHKa M0 HAKIIOHHOM MIIOCKOCTH.
Omnpenenenue IIOTHOCTU TBEPIOTO TeNa.
4. OmpITbl, JIEMOHCTPUPYIOIIME 33aBUCUMOCTh pAacTsDKeHUs (nedopmaiuu) MPYKUHBI OT
MPUJIOKEHHOW CHJIBI.
5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHHS CKOJIBKEHUSI OT Beca Tejla M Xapakrepa
COIIPUKACAIOLINXCS TOBEPXHOCTEH.

Pasznen 4. /laBjieHne TBEPIABIX TeJl, dKMIKOCTEH 1 ra3oB.

HaBnenue. CrocoObl yMEHBINICHUS W YBENWYCHHS daBieHHs. JlaBieHue rasza. 3aBUCHUMOCTH
JaBJICHUS Ta3a OT 00béMa, Temiieparypsl. [lepenaua naBiaeHus TBEPABIMU TETIAMHU, KUIAKOCTSIMU U Ta3aMH.
3akon Ilackansa. IlHeBMaTHMueckue MamIMHBL. 3aBUCHUMOCTh JABJICHUS KUAKOCTH OT TIIYyOWHBI.
I'mapocraruueckuit mapanokc. CooOrmatomniecs cocyasl. I napaBiuyeckiue MEXaHU3Mbl.

Atmocdepa 3emnu u atmocepHoe maBineHue. [[puduHBI CylecTBOBaHUS BO3IYIIHONW 000JOYKH
3emuu. OnbiT Toppuuennu. U3mepenue atmocepHOro qaBieHus. 3aBUCUMOCTh aTMOC(HEpPHOTO JTaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOops! 1715 u3MepeHust atMocepHOro J1aBIeHUS.

JleficTBrE ®UJIKOCTU U ra3a Ha MOTrPYyXKEHHOE B HUX Telo. BrITalikuBaromas (apxuMeoBa) Cuia.
3akon Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Hemoncmpayuu.

U AW
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1. 3aBuCHMMOCTb JaBJIEHUS ra3a OT TEMIEPATYPBHI.

2. llepenaua naBieHuUs )KUIKOCTBIO U TA30M.

3. CooOmaromuecs COCY/Ibl.

4. T'mppaBnuyeckuii mpecc.

5. TlposBrienue neiicTBUS aTMOC(HEPHOTO TaBIICHUSI.

6. 3aBHCHMOCTH BBITAIKMBAIOLICH CHIIBI OT 00BbEMa MOTPYKEHHON 4YacTH Tela W IUIOTHOCTH
KUIKOCTH.

7. PaBeHCTBO BBITAIKHBAIOLIEH CUIIBI BECY BHITECHEHHOM KUIKOCTH.

8. VYcioBue miuaBaHUs TeJ: IUIABAaHUE WIM MOTPYKEHUE TEJl B 3aBUCMMOCTH OT COOTHOLIEHUS
IUIOTHOCTEW TE€JIa U )KUIKOCTH.
Jlabopamopuuvie pabomot u onvimel.
1. HccnenoBaHue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOW B KHAKOCTh YaCTH
Tena.
2. OmnpenesieHUE BITATKUBAIONIECH CUIIbI, IEUCTBYIOIIECH HA TEJIO, MOTPYKEHHOE B KUIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAIIKMBAIOIIECH CUIIBI, ACHUCTBYIOLIEH Ha TEIO B JKUIKOCTH, OT
Macchl Tela.
4. OnbIThl, AEMOHCTPUPYIONINE 3aBUCUMOCTDH BBITAIIKUBAIOIIECH CUJIBbI, ACHCTBYIOIIEH Ha TelO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUIAKOCTH.

5. KouctpynpoBanue apeomerpa WM KOHCTPYHpPOBaHHE JIOAKM M OOpeleseHue e

rPy30NIOABEMHOCTH.

Pazgen 5. PaGora 1 MOIIHOCTH. DHEPIUs.

Mexanunyeckas pabora. MOITHOCTb.

[IpocTeie MexaHM3MBL: pblyar, OJOK, HAaKJIOHHAs IJIOCKOCTh. I[IpaBWiO paBHOBecHs pblyara.
[IpumeHeHHne mpaBUiia paBHOBECHs pbluara Kk OsoKy. «3osotoe mpaBuio» mexaHuku. KITJ mpocThix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunetndeckas v noreHuuanbHas sHeprus. lIpeBpaiieHne omgHOro Buaa
MEXaHUYECKON PHEPTUU B IPYroil. 3aKOH COXpAaHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.
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1. Ompenenenue pabOTHl CHIIBI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUHU TeNa M0 TOPU3OHTAIBHOU
ITOBEPXHOCTHU.
2. HWccnenoBaHue ycia0BUM paBHOBECHS pblyara.
3. WNsmepenune KIIJ] HakTOHHOM MIOCKOCTH.
4. W3yueHue 3aKkOHA COXpPAaHEHMS] MEXaHUUECKON SHEPTHHU.
8 KVIACC

Pa3gen 6. TensioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM Teopuu CTpOEeHusl BeliecTBa. Macca u
pa3Mepbl  aTOMOB M MOJIEKYIL. OnbITHI, MOATBEPKJAIOIINE  OCHOBHBIE  IOJIOKEHHS
MOJIEKYJIIPHOKMHETUYECKON TEOpUH.

Mopenu TBEPAOTO, JKHIKOTO W Ta3000pa3HOTO COCTOSIHMM BemiecTBa. Kpucramimdeckue u
amop¢ubie Tena. OObsSCHEHHWE CBOWCTB Ta30B, JKUIKOCTEH W TBEPABIX TEN HAa OCHOBE IOJOXKCHHIMA
MOJIEKYJIIPHO-KHHETHYECKOW Teopuu. CMaunBaHue M KalWUISIPHBIE SBICHUS. TemioBoe paclIMpeHue U
cKartue.

Temneparypa. CBsi3b TeMmImeparypbl CO CKOPOCTbIO TEIUIOBOTO JBHMXKEHUS 4YacTUll. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHsI BHYTPEHHEH SHEpruu: Teluionepeaada W coBeplieHue padoTwl. Bumbl
TEIJIONEPEIauu: TEMIONPOBOAHOCTh, KOHBEKIIUS, U3Iy4EHHE.

KonmdgecTBo TeminoTel. YaenbHas TEIIOEMKOCTh BEIIeCTBA. TermToo0MeH U TEIIOBOE PaBHOBECHE.
VYpaBHenue TeruioBoro OanaHca. [lnaBieHue M OTBepAeBaHME KPUCTAUIMYECKHX BEIIECTB. Y AeNbHas
Teruiota TuiaBieHus. [lapooOpasoBanme u koupaeHcanus. Mcmapenue. Kumenuwe. YnenbHas TteruioTta
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTIEHUSI OT aTMOC(EpPHOro JaBICHHUS.

Bnaxxnocts Bo3yxa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIUIOTa CTOpaHusl.

[Mpunamnel padoThl TernoBbix asurareneit KIIJ| TemmoBoro nsurarens. TemioBele NBUTATENd U
3alIUuTa OKPYKAIOIIEH Cpe/ibl.

3aKOH COXpaHEHUs U MPEBPALLEHUS SHEPTUH B TEIJIOBBIX ITPOLIECCaX.

Jlemoncmpavyuu.

Hab6nronenne 6poyHOBCKOTO JIBHYKEHUSI.

Hab6nronenue nuddysum.

HaGmroneHue siBieHni CMauMBaHUS U KAWILISIPHBIX SIBIICHUM.

Habmroienne TermnoBoro pacumpeHus Tedl.

W3meHeHue naBieHus ra3a Ipu U3MEHEHNH 00bEMa U HarpeBaHUM UITH OXJIAKICHUU.

[IpaBuna n3mMepeHus TeMIeparypsbl.

Buas! Termonepenaymn.

OxJtaxIeHre P COBEPIIICHUH PAOOTHI.

9. HarpeBanue npu COBEpIICHHH padOTHl BHEITHUMHU CHIJIAMH.

10. CpaBHEHME TEMIIOEMKOCTEN pa3InYHBIX BELECTB.

11. HaOmroneune KumneHus.

12. HabnrozieHne mocTOsSHCTBA TEMITEPATyphI IIPH IIABICHUU.

13. Moaenu TeIUIOBEIX ABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

OMnBITHI 110 OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKCHUS.

OnbITHI IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbIThI 110 HAOIIOACHUIO TEIIOBOTO PACHIMPEHUS Ta30B, )KUJIKOCTEH 1 TBEPABIX TeEJl.

Omnpenenenue AaBleHUs BO3AyXa B OAJJIOHE IIMPHIIA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHHS BO3/yXa OT €ro o0bEMa M HarpeBaHHs

WJTU OXJIQXKICHHUSI.

6. IlpoBepka rUMOTE3bl  JMHEWHOW  3aBUCUMOCTH  JUIMHBI  CTOJIOMKA  JKUJIKOCTH B
TEPMOMETPHUECKOI TpyOKe OT TeMIepaTypsbl.

7. Habnronenue n3MEeHEHHUsS BHYTPEHHEW SHEPTUHU Tella B Pe3yabTaTe TeIionepenadyn u paboTsl

BHEILIHUX CHUJI.

HccnenoBanue sSBICHUS TETUIOOOMEHA MPH CMENTMBAHUU XOJIOHON M TOPSTYEH BOIBI.

9. OmnpeneneHre KOJIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOAON MpH TEMJI000OMEHE C HarpeTbiM
METAJUIMYECKUM [IUINHAPOM.
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10. Onpenenenue yaeiabHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca ucrapeHusl.

12. Onpenenenne OTHOCUTENBLHOM BIXKHOCTH BO3yXa.

13. Onpenenenne yaeabHOM TEIUIOTHI TIaBICHUS JIb/IA.

Pa3nes 7. JnekTpuyecKkue U MarHuTHbIE SIBJICHHSA.

Onextpuszanus Ten. JIBa poja 3JIEKTpUUECKUX 3apa10B. B3aumoaeicTBue 3apsyKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJEWUCTBHUS 3apsSHKEHHBIX TeNl OT BEJIWYMHBI 3apsA0B M PACCTOSHUS
MEXy TeJaMu).

OnekTpuyeckoe mone. Hampspk€éHHocTh  anektpudeckoro mnoss.  [IpuHmun — cyneprno3unuun
ANEKTPUUYECKUX TMOJICH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsgoB. DJIEMEHTapHBIN 3JeKTpuyeckuil 3apsan. CtpoeHune aroma.
[IpoBOAHMKY U TUAAEKTPUKU. 3aKOH COXPAHEHHS SJIEKTPUUECKOTO 3apsijia.

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS AJEKTPUYECKOrO0 TOKA. VICTOYHUKM MOCTOSHHOTO
TOKa. JIeHCTBUS 3JIEKTPUUECKOTO TOKa (TEIMIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHI TOK B
KUIKOCTSAX U ras3ax.

Onexrpuueckas nenb. Cwia Toka. DieKkTpuueckoe HampspkeHue. ConpoTHBIEHHE NPOBOAHMKA.
VY nenpHOE cOpOTUBIICHHE BelecTBa. 3akoH OMa iia ydacTka uenu. [locienoBarenbHoe U napamuieibHOE
COEJIMHEHHE MPOBOAHUKOB.

PaGota m MoImHOCTH 3JIeKTpHYeckoro Toka. 3akoH JDkoymsa—JleHma. DmekTpuueckue menu u
MOTPEOUTENH IEKTPUIECKON dHeprun B ObITY. KOopoTkoe 3aMbIKaHue.

[TocTostHHBIE MarHUTHI. B3anMoaeiicTBrEe NMOCTOSHHBIX MarHUTOB. MarHuTHoe mosie. MarHuTHoe
rosie 3eMJIM ¥ €ro 3HaYeHue JIs ®Ku3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHOE 1oJie 3JIEKTPUYECKOT0 TOKa.
[IpuMeHeHHne SIEKTPOMArHUTOB B TEXHHMKE. JleMCTBME MAarHUTHOTO TOJ HA MPOBOJHHUK C TOKOM.
DNeKTpoABUTATElb OCTOSTHHOTO ToKa. Mcnosib30BaHuE 3JIEKTPOABUTATENECH B TEXHUUECKUX YCTPOMCTBAaX
Y Ha TPaHCIOpPTE.

OneiTel @apazes. SIBieHne 3I€KTpOMarHUTHON MHAyKUMM. IIpaBuno JleHna. DnekrporeHeparop.
CriocoObl MONy4YEHHUS BJIEKTPUYECKON HSHEpPruu. DJIEKTPOCTAHIIMM HAa BO30OHOBISEMBIX HCTOYHHKAX
SHEpPTUHu.

Jlemoncmpavuu.

DneKkTpu3anus Tel.
JIBa pona 3neKTpUYECKUX 3apsAJI0B U B3aUMOJICHCTBHE 3apSyKEHHBIX TEI.
YCTpOUCTBO U AEHCTBUE HIIEKTPOCKOIIA.
DIeKTpocTaTU4YeCKast UHAYKIIHSL.
3aK0OH COXpaHEHUS SJIEKTPUUECKHUX 3aPSA0B.
[IpOBOTHUKY U TUANEKTPUKH.
MogenupoBaHue CUIIOBBIX JIMHUN JIEKTPUYECKOTO ITOJI.
M cTOYHMKH TOCTOSSHHOTO TOKA.
JIeficTBHS SIIEKTPUYECKOTO TOKA.
. DIEKTPUUYECKHUM TOK B KUIKOCTH.
. 'a30BbIi1 pa3psa.
. I3mepeHne CUitbl TOKa aMIepMETPOM.
. I3mepenue 37eKTpUYeCcKOro HarpsiKEeHUs: BOJIbTMETPOM.
. Peoctat u mara3us cOnpoTHBIICHUH.
. B3anmoneicTere nocTOSHHBIX MarHUTOB.
. MonennpoBaHue HEBO3MOKHOCTH pPa3/I€JICHUs OJOCOB MAarHUTA.
. MopenvupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
. OnbIT Opcrena.
. MarauTHoe 1ose Toka. JJIeKTPOMarHur.
. JleiicTBUe MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.
. DIEKTPOABUTATEINb TOCTOSIHHOTO TOKA.
. UccnenoBanue ABIEHHS 3JEKTPOMAarHUTHOW MHIYKIIUH.
. OnbrTer Dapajest.
. 3aBUCUMOCTb HalPaBJICHUS] HHAYKIIMOHHOI'O TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHUS.
25. DIeKTpOoreHeparop MoCTOSIHHOTO TOKA.
Jlabopamopuvie pabomul u onvimel.
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OnBITH 10 HAOTIOCHUIO STIEKTPU3AIUHN TeJl MHAYKIIUEH U TPU COMPUKOCHOBEHHH.
HccnenoBanue AeMCTBUS 3JEKTPUUECKOTO MO HA TPOBOJAHUKH U AUAIEKTPUKH.
COopka u mpoBepka paboThI AIEKTPUIECKOM I[ENMH MOCTOSHHOTO TOKA.
W3mepenue u peryaupoBaHue CHIIbI TOKA.
N3mepenue u peryampoBaHue HAMPSKEHHUS.
HccnenoBanne 3aBUCHUMOCTH CHJIbI TOKA, HAYIIETO 4Yepe3 PE3UCTOp, OT COMPOTUBICHUS
pe3ucTopa 1 HanpsLKEHUs Ha pe3UCTOope.
7. OmbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD JJIEKTPUUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOLIAU MOMEPEYHOr0 CEUCHUs U MaTepuarna.
8. IlpoBepka mpaBuia CIHOXKEHUA HAMNPSHKEHUWA MPU TMOCIEAOBATEIBHOM COCIWHEHUU IBYX
PE3UCTOPOB.
9. TlpoBepka mpaBuiia AJisi CUIIbI TOKA IPU MApaJUIETbHOM COSTUHEHUU PE3UCTOPOB.
10. Onpenenenue paboOThI AIEKTPUIECKOTO TOKA, HIYIIETO YePe3 PE3UCTOP.
11. Onpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIISIEMON Ha PE3UCTOPE.
12. UccnenoBanuie 3aBUCUMOCTHU CUJIBI TOKA, HAYIIETO Yepe3 JIAMIIOUKY, OT HAIPsKEHUsI Ha HEu.
13. Onpenenenue KII/I HarpeBarens.
14. UccnenoBanrie MarHuTHOTO B3aUMOJICHCTBUSI TOCTOSIHHBIX MarHUTOB.
15. VI3yueHne MarHUTHOTO TOJISl IOCTOSIHHBIX MarHUTOB MPU UX 00BEAMHEHUU U pa3ieIeHUN.
16. UccnenoBanuie qeHCTBUS SEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbIThI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD CHJIBI B3aMMOAECHCTBUS KaTYIIKK C TOKOM U MarHuTa
OT CUJIbI TOKA M HAMPABIICHUS TOKA B KaTYIIIKE.
18. N3ydyeHue aeicTBUS MArHUTHOTO TTOJIS1 HA TPOBOJHUK C TOKOM.
19. KonctpynpoBanue u u3y4eHue paboThl 31eKTPOIBUTATEIIS.
20. U3mepenne KIIJ[ anekTpoaBUraTeibHON yCTaHOBKH.
21. OnbITHI IO UCCIEIOBAHUIO SIBJICHUS 3JICKTPOMAarHUTHOM MHIYKIUU: UCCIEOBAaHUE U3MEHEHUI
3HAYEHUS U HAIMPaBJICHUS WHIYKIIMOHHOTO TOKA.
9 KJIACC

S

Pa3nes 8. Mexanu4eckue siBJIeHHUS.

Mexanuueckoe pABuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENIBHOCTD
MEXaHUYECKOr0 JBH)KEHUA. PaBHOMEpHOE NpAMOJIIMHENHOE B KeHUE. HepaBHOMEpHOE NPAMOJIIMHENHOE
nBrkeHue. CpeaHsisi 1 MTHOBEHHAsI CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JBUIKEHHH.

Yckopenue. PaBHOycKOpeHHOE TTpsiMOJIMHEHOE ABMkeHue. CBoOomHOE manenue. OnbIThl [ anmmes.

PaBHOMepHOE IBIKEHHE N0 OKpYXHOCTH. Ilepron u yacrora oOpameHus. JIuneitHas u yriioBas
ckopocTu. LleHTpocTpeMHuTeNbHOE YCKOPEHHUE.

IlepBeit 3axkoH HeroTtona. Bropont 3akoH Heroroma. Tperuit 3akon Herorona. Ilpuninun
CYTIEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cujia TPEHUs CKOJIbKEHUS, CUIIa TPEHUS IOKOs, IpyTrue
BH/IbI TPEHHSL.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpPEHHE CBOOOJHOro majaeHus. [IBmkeHue
mwanet Bokpyr Connna. [lepBas kocMuueckasi ckopocTb. HeBecoMoCTh U meperpys3ku.

PaBHOBecue MmarepwanbHON TOUkH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPAOTO Tena C
3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec Tena. U3menenne umnynbca. iMmynbe cuiibl. 3aKOH COXpaHEHUs1 UMITyJibca. PeakTuBHOE
JBUKCHHE.

Mexanuueckasi pabota 1 MOLTHOCTb. PaboTa cui TsKecTd, ynpyroctu, TpeHus. CBsi3b 3HEPrUH U
pabotsl. [loTeHmanbHas Heprust Tena, MOAHITOr0 HaJl MOBEPXHOCTHIO 3emiu. [loTeHmanpHas sHeprus
ckartoil mpyxuHbl. Kunetnueckas sHeprusa. Teopema O KMHETMUYECKOH 3HEPIMH. 3aKOH COXpPAHEHUS
MEXaHUYECKOU SHEPTUH.

Hemoncmpayuu.

1. HabmioneHne MeXaHUYEeCKOTO IBUKEHUS TeJla OTHOCUTEIIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHeHME ITyTEW U TPACKTOPUI IBUKEHUS OJJHOTO U TOTO K€ TEJIa OTHOCUTEIBHO Pa3HbIX Tell

OTCU€Ta.
3. H3mepeHune CKOpPOCTH U YCKOPEHHUS MIPSIMOJIUHENHOTO ABHKEHUSL.



9]

7.
8.
9.

10.

11

UccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBHKEHUS.

Hab6nronenue nBrkeHUs Tea o0 OKPY>KHOCTH.

Habmoienne MexaHU4ecKuX SIBIICHUH, POUCXOAAIINX B cucTeMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JBHKEHUH OTHOCHUTEIHLHO KaOnHeTa (PU3UKH.

3aBUCUMOCTD YCKOPEHHUSI TeJla OT MaCChl TeJla U ICHUCTBYIOIIEH Ha HETO CUJIBI.

HabGnronenue paBeHCTBa CHIT TTPU B3aUMOJICHCTBUN TeJl.

M3meneHue Beca Tena npu yCKOPEHHOM JBUKCHUH.

[lepenaua umiysabca py B3auMOJICUCTBUM TEN.

. IIpeoOGpa3zoBanmst SHEPTUU MPU B3aUMOACHCTBUH TEJ.
12.
13.
14.
15.
16.

CoxpaHeHne UMITYJIbCa TPU HEYIPYTOM B3aUMOICHCTBUU.

CoxpaHeHue UMIyINbca MPH a0CONIOTHO YIIPYTrOM B3aUMO/ICHCTBUH.

HabmioieHue peakTHBHOTO TBM)KEHUSI.

CoxpaHeHue MeXaHU4eCKOI SHEpTUU MPU CBOOOHOM MaJICHUH.

CoxpaHeHue MexaHM4eCKON 3HePTUU IPU ABMKCHUHU Tella MO/ IEHCTBUEM MPYKHUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

2.
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10.

11

KoHcTpyupoBaHue TpakTa Jjs pa3roHa U JalbHEHIIIEro paBHOMEPHOTO JBM)KEHUS IIApUKa WIN
TEJEKKH.

Onpenernenue cpeiHel CKOPOCTH CKOJIBKEHHs OpycKa WM JBMYKEHUS IIapHUKa [0 HAKIOHHOM
TJIOCKOCTH.

Omnpenenenue yCKOpeHHs TeJla IPH PaBHOYCKOPEHHOM JBH)KEHHH 110 HAKJIIOHHOM TIOCKOCTH.
HccnenoBanne 3aBUCHUMOCTH IMYTH OT BPEMEHH MpPH PaBHOYCKOPEHHOM JBHKEHHH Oe€3
Ha4aJbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: eciiu Ipyu PaBHOYCKOPEHHOM JIBUYKEHUU 0€3 HauaabHOW CKOPOCTH ITYTH
OTHOCATCS KaK psAJ HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHIIbI HOPMaJIbHOTO JaBJICHHUSL.
Onpenenenne ko3 duiimenTa TpeHUs CKOIbKEHHS.

Onpenenenne KECTKOCTU MPYKUHBIL.

Omnpenenenue pabOThI CHIIBI TPEHUS MPH PAaBHOMEPHOM JBIDKCHHM TeJa 1O TOPU30HTAIBHON
MTOBEPXHOCTH.

Onpenenenue pabOTHI CHITBI YIIPYTOCTH MIPH MOBEME IPY3a C UCHOIB30BAHUEM HETIOIBUKHOTO
U TIOABMKHOTO OJIOKOB.

. I3ydeHne 3aKkoHa COXpaHEHUs YDHEPTUU.

Pa3znen 9. Mexann4yeckue Koja1e0aHUsI M BOJIHBI.

KonebarenpHoe nmkenne. OCHOBHBIE XapaKTEPUCTHKHU KOJICOaHMI: IEPHO/I, 4aCTOTa, aMILTUTY/IA.
MareMaTtnueckuii U py>KUHHBIN MasTHUKH. [IpeBparnieHne sHepruu npu KoiaedaTeTbHOM JIBHKCHUU.

3aryxatomue konebanus. BoinyxneHHsle konebdanus. Pezonanc. Mexannueckue BoiaHbl. CBoiicTBa
MEXaHWYECKUX BOJIH. [IpooabpHbIe 1 onepedyHble BOJIHBL. [[11HA BOJIHBI M CKOPOCTH €€ paclpOCTPAHECHMUS.
MexaHn4eckue BOJHBI B TBEPAOM TENE, CEUCMUYECKHUE BOJHBI.

3ByK. 'poMKOCTB 3ByKa 1 BricOTa TOHA. OTpakeHue 3ByKa. MH(Gpa3ByK U yIbTpa3ByK.

Jlemoncmpayuu.

1. Habmiogenue xoneOaHMii TeN MO ASHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

2. Habmonenue xonebaHuil rpy3a Ha HUTH U Ha MPY>KUHE.

3. HaOmroneHue BBIHYXICHHBIX KOJICOaHMIA U Pe30HAHCA.

4. PacnpocTpaHeHHUE MPOJOJIBHBIX U TONEPEYHBIX BOJIH (HA MOJIEIHN).

5. HaOmroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKUI pE30HAHC.

Jlabopamopuuvie pabomot u onvimel.

1. OmnpeneneHue 4acTOTHI U MTEPHO/Ia KOJICOAHUN MATEMAaTHYECKOTO MasITHHKA.

2. OrmpexaeneHne 4acTOTHI U eproaa KoJieOaHUH PYKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCHMOCTH IepHOJa KojJeOaHWN MOJBEHICHHOTO K HUTH Ipy3a OT AJUHBI
HUTH.

4. HccnenoBaHue 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHU TPY>KUHHOTO MassTHUKA OT MacChl Ipy3a.

5. TIpoBepka He3aBUCUMOCTH IIeproJia KojaeOaHHi Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl Ipy3a.

6. OmnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTh IMepHoa KoJeOaHUl MPY>KMHHOTO MasiTHUKA OT

MAacchl I'py3a U )KECTKOCTH MPYKUHBI.



7. W3mepeHue yCKOpEeHHsI CBOOOTHOTO MaCHUSI.
Pa3nes 10. DiiekTpoMarHuTHOE 10JIe M 3JIeKTPOMarHUTHbIE BOJTHBI.
DNEeKTPOMarHuTHOE TMoJje. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH.
[IIxana 31eKTpOMarHUTHBIX BOJIH. Mcrioyib30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.
DnekTpoMarHuTHas mpupoaa ceera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMarHUTHHIX BOJIH.
2. BoaHOBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomul u onvimel.
1. M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIILHOTO TeliedoHa.
Pa3znea 11. CBeToBLI€ SIBJICHNUS.
JlydueBas Mmonens cBera. ctounuku cBera. [IpsMonnHeitHOE paclipoCTpaHEHHE CBETa. 3aTMEHUS
Connua un Jlynsl. Otpaxenue cera. Inockoe 3epkaiio. 3akoH OTpa’KE€HUs CBETA.
[Ipenomnenue cBeta. 3akoH mpenomsieHUs cBera. [lomHOEe BHYTpEHHEE OTpa)KEHHE CBETa.
Hcnonbs3oBanue MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.
JIunza. Xon mydeit B ima3e. OnTuyeckas cuctema ¢oroariapara, MUKpOCKOTa U Tesieckorna. [ a3
Kak ONTHYecKasi cucteMa. bu3opykocTh U 1aTbHO30PKOCTb.
Paznoxxenne OGenoro ceera B cmekTp. OmbiThl HbioToHa. CriokeHUE CHEKTPaJbHBIX I[BETOB.
Jucnepcus csera.
Jemoncmpayuu.
[IpssMonMHENHOE pacIPOCTPAaHEHUE CBETA.
OTtpaxkeHue cBeTa.
[onmyyenne n300paxeHnit B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
Onrtuyeckuii CBETOBO/I.
Xom ydeit B COOMPArOIICH JINH3E.
Xop Jiydel B pacCEeUBAIOLICH JINH3E.
[Tomyyenue n300paXkeHN ¢ TOMOITBIO JIUH3.
9. Tlpunuun neiictBus Goroanmnapara, MUKPOCKOIA M TEIECKOIA.
10. Moxenp riasa.
11. Pa3noxeHue 0enoro cBeTa B CIEKTP.
12. TTonmy4uenue 6e10ro cBETa MPH CI0KECHUH CBETa PA3HBIX IIBETOB.
Jlabopamopuvie pabomul u onvimel.
1. HccnenoBanue 3aBUCMMOCTH yTila OTPaXEHUsI CBETOBOTO JIyda OT yriia MaJeHusl.
2. H3yueHue xapaKTEpUCTUK U300paKCHHsI IIPEIMETa B IJIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCUMOCTH yIJja MPEIOMIIEHUs CBETOBOTO Jy4ya OT yrIjla MMaJIeHHsl Ha TPaHuLe
«BO3yX—CTEKIIO».
4. TlomydyeHue n300pak€HUH C ITOMOIIBI0 COOMPAIOIIECH JTUH3BI.
5. Omnpenenenre GOKYCHOTO PaCCTOSIHUSI K ONTHYECKOM CHIIBI COOMpAIOIIEH JIMH3HI.
6. OnBITHI IO PA3IOKEHUIO OEJIOTO CBETA B CIIEKTP.
7. OmBITHI IO BOCIPUATHIO I[BETA MPEAMETOB MPU UX HAOIIOICHUH Yepe3 [IBETOBIC (DUIHTPHIL
Pa3zgen 12. KBaHTOBLIE SIBJICHHS.
OmnbiTel Pesepdopna u mianerapHas moaenb atoma. Mojens aroma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThle CIEKTPHI.
PamnoaktuBHOCTE. Anb(a, O6era- u ramma-uznydeHus. CTpoeHue aTroMHOro siapa. Hykmonnas
MOJeIb aTOMHOTO sigpa. M3otomnsl. PagnoaktuBHeie npeBpaienus. [lepuoa noaypacnaga aTOMHBIX sAEp.
SAnepHble peakny. 3aKOHBI COXPAaHEHHUS 3apsIJ0BOIO0 U MACCOBOIO YUCEN. DHEPTHUsl CBSI3M ATOMHBIX
sep. CBsi3b Macchl M 3Hepruu. Peakiuu cunTesa u aenenus saep. Ucrounnku sueprun CoiHLA U 3BE3I.
S nepnas sHepreTuka. JlefcTBUS paluOaKTUBHBIX U3JIYYEHHUIN HA )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.
CrexTpsl U3JIYy4eHHS U MOTJIOIIECHUS.
CrexTpsl pa3au4HbIX Ta30B.
CnekTp Bozopoza.
Habmonenue TpekoB B kamepe Buinbcona.
Pa6oTa cu€Turka HOHH3UPYIOIIHNX U3TydeHUH.
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6. Perucrpanus u3rydyeHus NpUPOIHBIX MUHEPAJIOB U MPOIAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HabmiozeHue CIIONIHBIX U JIMHEHYATBIX CIIEKTPOB U3ITyYEHUSL.

2. HccrnemoBaHue TPEKOB: HM3MEPEHHE HHEPrHM YacTHUIBI 1O TOPMO3HOMY TyTH (TIO

¢dortorpadusam).

3. H3mepeHue paanoakTUBHOTO (OHA.

IToBTOpPUTENBbHO-00001IAOIIINH MOYJIb.

[ToBTOpUTENBEHO-0000IIAIONNIT  MOAYIF TpEAHA3HAYCH JUIS CUCTEMaTH3alMu W 000O0IIeHus
MIPEIMETHOTO COJIEP KAHUSI U OTIBITA AESITeIbHOCTU, MPUOOPETEHHOTO IPU U3YUEHUHU BCETro Kypca (hHU3UKH,
a TakXke JUId MOJATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHY N0 (M3MKe A 00ydaromuxcs,
BBIOPABIIMX TOT YYCOHBIN MTPEAMET.

[Ipu u3y4eHHH TAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI JESITEIHHOCTH, Ha
OCHOBE KOTOpBIX oOecreunBaeTcs JOCTIKEHUE TNPEIMETHBIX M METaNpeAMETHBIX IJIaHUPYEeMbIX
pe3yabTaToOB 00y4eHuUs, GOPMHUPYETCs] €CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEGHUE HAayYHBIX METOJIOB
UCCIIEIOBaHMS SBJICHUN NPUPOIbl U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSACHATH (PU3NYECKUE SBIICHUS,
MIPUMEHSS TOTy4YeHHbIE 3HAHU, PEIIaTh 337a4l, B TOM YHCIIEe KaYeCTBEHHBIE M SKCIICPUMEHTAJIbHBIE.

[IpuHIMIMATBEHO AESATENFHOCTHBIM XapaKTep JaHHOTO pas3felia pealu3yercs 3a CU€T TOro, uTo
o0yyJaroIuecst BHIIOIHSIIOT 3aJaHHsI, B KOTOPBIX UM IIPEIaraercs:

Ha OCHOBE IOJYYEHHBIX 3HAHUN paclo3HaBaThb M HAYYHO OOBICHATH (U3MUYECKUE SBIICHUS B
OKpY>Karollel NpUpOJIe U MOBCEAHEBHOM )KU3HU;

MCIOJIb30BaTh HAYYHBIE METO/Ibl UCCIIEOBaHUS (PU3UMUECKUX SIBICHUHN, B TOM YUCIIE AJISl IPOBEPKHU
TUIIOTE3 U NOJTYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4YHBIE OCHOBBI HambOosee BaXXHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHH, HalpUMep,
MPAKTUYECKOTO MCIIOJIB30BaHUS PA3UYHBIX HCTOYHMKOB PHEPTUU HA OCHOBE 3aKOHA INPEBPAIICHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUI0B YHEPTHH.



3. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O TIPEIMETA «®U3UKA»

W3yuenmne (u3MKM Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS HANpPaBICHO HA JOCTHKCHHE

JIMYHOCTHBIX, METANTPCAMETHBIX U IIPEAMCTHBIX O6p330BaTeJ'IBHBIX PE3YIbTATOB.

B pesynbrate m3yueHus (GU3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3zoBaHMs y 0Oydaromierocs

OyayT chOpMUPOBAHBI CIEAYIOLIUE INYHOCTHBIE PE3YIbTAThl B YACTHU:

1) maTpHOTHY€CKOro BOCIIMTAHUS:

- IPOSIBJICHUE MHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (PM3MUECKON HAYKH;

- IEHHOCTHOE OTHOLIEHHE K JJOCTUKEHHUSIM POCCUNCKUX yUEHBIX-(PU3UKOB;

2) rpakIaHCKOr0 M AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAUMMBIX U ATUYECKUX MPOoOeMm,
CBSI3aHHBIX C MTPAKTUYECKUM IMPUMEHEHHEM JOCTHKCHUHN (PU3UKU;

- OCO3HaHNE BaXXHOCTH MOPAJIbHO-3TUYECKUX TPUHIIUIIOB B IEATEIBHOCTH YYEHOIO;

3) 3cTeTHYEeCKOro BOCIIMTAHUS:

- BOCTIPUSITHE ICTETUYECKUX KauecTB (pu3nyeckoi HayKu: e€ TapMOHUYHOTO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTHU, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 MO3HAHUSA:

- OCO3HaHHE IEHHOCTU (U3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUM, BA)KHEHUILIEH COCTABIIAIONIEH KYIbTYPBI;

- pa3BUTHE Hay4HOI1 TI0003HATENLHOCTH, MHTEpPECA K UCCIIEI0BATENbCKOM IeATENIbHOCTH;

5) popmupoBaHus KyJbTYPbl 310POBbS H IMOIUOHAJIBLHOTO 0JIAr OOy YHs:

- OCO3HaHWE IIEHHOCTH Oe30macHOro oOpasza XH3HH B COBPEMEHHOM TEXHOJOTHUYECKOM MHUDE,
BaXHOCTH MPaBHJI 0E30MACHOTO TOBEACHUS Ha TPAHCIOpPTE, Ha JOPOTax, C DJICKTPUUECKUM U
TEIUIOBBIM 000PYI0OBaHUEM B IOMAILIHUX YCIOBHUSX;

- cOopMUPOBAHHOCTH HaBbIKA Pe(IIEKCHH, IPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaKOTO K€ IpaBa y
JPYTOro 4ejJ0BeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- AaKTUBHOE YYacTHE€ B pEIICHHH MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpTraHM3aINH, TOPOJIa, Kpasi) TEXHOJIOTHUECKON M COIMAbHON HAMPaBICHHOCTH, TPEOYIOIIHUX B TOM
ymciie ¥ GU3NYECKUX 3HAHMUI;

- UHTEpeC K MPaKTUIECKOMY M3yUEeHUIO PO ECCUid, CBSI3aHHBIX C (PU3HKOIA;

7) 3K0JIOTH4eCKOr0 BOCIINTAHMS:

- OpUEHTAIUsl Ha MpUMEHeHUe (DU3MUECKUX 3HAHWM IJIs PEHICHHS 3a7ad B 00JIACTH OKPYIKaromei
Cpebl, INIAHUPOBAHUSI IOCTYIKOB U OIIEHKU UX BO3MOXHBIX MTOCJIEICTBHI JIJIsl OKPYKAIOIIEH Cpebl;
- OCO3HaHHUE TTI00ATHHOTO XapaKTepa IKOJIOTHUSCKUX MPOOIEM U TyTel UX PEIICHNUS;

8) ajanTanuu K N3MEHAIUMCS YCJIOBHSAM COIMAILHON U IPUPOAHOI Cpeabl:

- MOTPeOHOCTh BO B3aUMOJICHCTBUU IMPHU BBINOJHEHUU HCCIEAOBAHUN M MPOEKTOB (DHU3HUECKON
HaIlPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHX;

- IOBBIIICHUE YPOBHS CBOEH KOMIETEHTHOCTH YePe3 MPAKTUUECKYIO ACITEIbHOCTD;

- MOTpeOHOCTh B ()OPMUPOBAHWU HOBBIX 3HAHWIA, B TOM 4HcCJe (POPMYITHpPOBATH HJIEH, TMOHSTHS,
TUIOTE3bI O (PU3UUECKUX 00BEKTaX U SIBICHUSIX;

- 0CO3HaHME 1e(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001aCTH (PU3KKH;

- IUTAHUPOBAHHUE CBOETO PA3BUTHSI B TPUOOPETEHUH HOBBIX (DM3MUECKUX 3HAHUM;

- CTpeMIJIEHUE aHAJIM3UPOBATh U BBISBISTH B3AUMOCBSI3H MIPUPOBI, O0IIECTBA U IKOHOMUKHU, B TOM
YHClIe C UCTIONb30BaHNEM (PU3UUECKUX 3HAHUM;

- OIICHKa CBOMX JEWUCTBUN C yu€TOM BIUSHUS Ha OKPYXAIOUIYIO CPEly, BOZMOXKHBIX TII0OAbHBIX
MOCJIECTBUM.

METAINIPEIAMETHBIE PE3YJIbTATbBI

B pesynbTaTe OCBOCHHS MpOrpaMMbl MO (U3UKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

oOyuatorerocsi 0yayT copMUpOBaHEI MeTanpeAMeTHbIE Pe3yJbTAaThl, BKIIIOUAIONIUE T03HABATEIHHEIC



YHUBEpCaJbHbIE YyueOHbIE JEWCTBHA, KOMMYHUKAaTHBHBIE YHHMBEpCAIbHBIC Yy4eOHbIE JICHCTBUS,
pEryasTHUBHbIE YHUBEpPCAJIbHbIE yueOHbIE AEHCTBUS.

ITo3HaBaTenbHBIC YHUBEpPCAIbHbBIC Y4eOHbIE 1eiICTBHSA

Ba3oBble JJornyeckue aeicTBHA:

BBISIBIISITh M XapaKTEPH30BaTh CYIIECTBCHHBIC IPU3HAKH OOBEKTOB (SIBIICHHIA);

YCTaHABJIMBATh CYIIECTBCHHBIM TPU3HAK KIACCH(HUKAIIMKA, OCHOBAHHS s OOOOIICHUS H
CpaBHEHUS,

BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHUBOPEUUST B pacCMaTpPUBAaEeMBbIX (akTax, IaHHBIX U
HaAOJIOCHUSX, OTHOCSIIMXCS K (PU3UICCKUM SIBICHUSIM;

BBISABJIATE NPUYUHHO-CJICACTBCHHLBIC CBA3U IMPU U3YUYCHUU (bI/IBI/I‘IeCKI/IX SIBJICHUU U mponeccos,
JeTaTh BBIBOBI C MICTIOJIb30BAaHUEM JCYKTUBHBIX U MHIYKTUBHBIX YMO3aK/IFOUCHH, BBIIBUTATh
THITOTE3BI O B3aUMOCBS3SX (PU3NYCCKUX BEINYHH;

CaMOCTOATENIbHO BBIOMpATh CHOCO0 perieHus y4eOHoU (U3MYEecCKOol 3amaun (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PEIICHHsI, BHIOOP HanOoJee MOAXOIANIETO ¢ YIETOM CaMOCTOSTEIFHO
BBI/IEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieaoBarejbcKkue NeiiCTBUA:

MCIIOJIb30BaTh BOMIPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,

MPOBOAUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXHBIA (U3NYECKUil
AKCIIEPUMEHT, HEOOJIbIIIOE HCcciel0BaHue (PU3NUECKOTO SIBICHMUS,

OLICHUBaThb Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh HMH(OPMALMIO, IOJY4YEHHYI0O B XOJe
WCCIIEIOBaHUS WJIN HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOPMYJIMPOBaTH OOOOIIEHHS M BBIBOJABI IO pe3yJibTaTaM MPOBEIEHHOTO
HaOJI0/IeHUs, OTIbITA, UCCIIEIOBAHMUS,

MIPOTHO3UPOBATh BO3MOXKHOE JajibHelIiee pa3BUTHE (U3UUYECKUX MPOIIECCOB, a TaKkKe
BBIIBUTATh MPEINOJIOKEHNS 00 UX PA3BUTUHU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

PabGora c nundpopmanmeii:

MPUMEHSTH PA3JIMYHBIC METOJIbI, HHCTPYMEHTHI U 3alpPOCHI TIPU MTOMCKE ¥ 0TOOpe WHPOpMAIUU
WIN JaHHBIX ¢ y4ETOM MPEATIOKEHHON yueOHol Ppusnueckoii 3aauu;

aHAJM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(POPMAIIHIO PA3IHYHBIX BUIOB U
(dbopM TpeIcTaBICHHUS,

CaMOCTOATENIbHO  BBIOMpATh ONTUMAJIBbHYIO (OpMYy TIpeACTaBICHHS WHPOpPMAUM U
WLTIOCTPUPOBATh peliaeMble 3a1a4i HECIOKHBIMU CXEMaMHU, JHarpaMMaMK, HHOW TpapuKon U
WX KOMOWHAIUSIMHU.

KoMMmyHnKaTHBHBbIE YHUBEPCAJbHbIE y4eOHbIe 1eHCTBHS:

B X0/€ OOCYyXJIeHHUs y4eOHOro marepuana, pe3yJbTaToB JIAOOPATOPHBIX pabOT M MPOEKTOB
3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOil TeMbl M BBICKAa3bIBaTh MJICH, HAIlCJICHHbIE Ha
pelieHre 3aaud 1 NoJiiepKaHue 01arokenareaIbHOCTH OOIIEHMS;

COIOCTABJIATh CBOM CYXJIEHHUS C CYXICHUSMH JPYrHMX YYaCTHHKOB JIHAJIOTa, OOHApPY>KUBATh
pa3iauyure U CXOACTBO MO3UIIMIA;

BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIATh PE3YIbTAaThl BBIMOJHEHHOTO (PU3MYECKOr0 OMbITa (IKCHEPUMEHTA,
HCCIIe0BaHMs, TIPOEKTA);

MOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBHIYaJIbHOH pPabOTHI NpHU
peleHNH KOHKPETHOW (PU3NYECKOM MPOOIIEMBL;

MPUHUMATD 1IEJTM COBMECTHON JESATENIbHOCTH, OPraHU30BbIBaTh ACUCTBUS MO €€ JOCTHKEHUIO:
pacmpenenartb poiid, 0OCYXIaTh MPOIECCHl M Pe3ydbTaThl COBMECTHOW paboThI, 0000IIaTh
MHEHHS HECKOJIbKUX JTIOJICH;

BBINOJIHATE CBOIO YacTh PaOOTHI, JOCTUTAsl KAUECTBEHHOTO Pe3yiIbTaTa [0 CBOEMY HalpaBJICHUIO
Y KOOPAVHUPYS CBOU JCUCTBUS C APYTUMHU YIEHAMHU KOMAaH/IbI;

OLIEHUBATh KauyeCTBO CBOEr0 BKJaJa B OOMIMH MPOIYKT IO KPUTEPHUSAM, CAMOCTOSTEIHHO
c(hOpMyIUPOBAHHBIM YYAaCTHUKAMH B3aUMO/IEHCTBUS.



PeryasiTuBHbIe yHUBepPcAIbHbIE Y4eOHbI€e 1eliCTBUSA

Camoopranu3anus:

BBIABJIISAATH HpOGHGMBI B JXHN3HCHHBIX U y‘-I€6HBIX CUTYyaluix, Tpe6y10H_II/IX AJid  pCHICHUA
(hUBUYECKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3NIUYHBIX MOAXOJAaX MPHUHITHUS pElIeHUN (MHAMBHUIYabHOE, MPUHSITHE
perieHus B TpyIIe, IPUHATHE PEIICHUN TPYIIION);

CaMOCTOATCIIBHO COCTABJIATH AJITOPUTM PCIICHUA (bHSH‘ICCKOﬁ 3ala4yy UJIN I1IJIaHa HCCIICAO0OBaHUA
C Y4Y€TOM HMEIOIIUXCA PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh
npesaraeMble BApUAHThI PELICHUII;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJ1b, IMOIUOHAIbHBIA HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallMU U MpeJIaraTh IJlaH €€ U3MEHEHUS;

OOBSICHATH IPUYHMHBI JIOCTHKECHUS (HEIOCTHIKCHUS) PE3yJIbTaTOB ACATEIBHOCTH, 1aBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPCKTHBBI B ACATCIIBHOCTDH (B TOM 4YHCJIE€ B XOJA BBIIIOJIHCHUSA q)HSI/I‘IeCKOI‘O
WCCIIC/IOBAHMSI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHHMBIIUXCS CHTYAIlHH,
YCTaHOBJICHHBIX OIMMOOK, BOSHUKIIUX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA IIETH U YCIOBHSIM;

CTaBUTH ce0sl HA MECTO JPYroro 4YeJoBeKa B XOJ€ CIOpa WM JAUCKYCCUU Ha HAyYHYIO TEMY,
[IOHMMAaTb MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;

MPU3HABATH CBOE MPABO Ha OMIMOKY MPU pelieHUuH GU3NYECKUX 33aa4 UM B YTBEP)KICHHIX Ha
HAy4YHBIC TEMBI U TAKOE YK€ TPABO JAPYTOTO.

INPEAMETHBIE PE3YJIbTATbBI

K koHIy o0y4yeHus B 7 KJacce MpeaIMETHbIE pe3yIbTaThl Ha 6a30BOM YpOBHE JOJDKHBI OTPAXXaTh
c(OPMHUPOBAHHOCTH y O0YJAIOIUXCS YMEHUI:

UCTOJb30BaTh MOHATUSA: (U3NYECKHE U XUMHUYECKHE SIBICHUS, HAONIOJIEHHE, SKCIEPUMEHT,
MOJIeJIb, TUTIOTE3a, SAMHUIBI (PU3UUECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpPAOE, JKHUAKOE, Ta3000pa3HOE), MEXaHMYECKOE IBIKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSAMOJMHEWHOE), TPACKTOpUs, DPABHOJACHCTBYIOUIAas cuia, aedopmanus
(ympyras, macTu4ecKkas ), HeB€COMOCTh, COOOIIAFOIITHECS COCY/IBI,

paznmuyath sBaeHus (Auddy3us, TEmIoBoe BMKEHHE 4YacTHI[ BEIIECTBA, PABHOMEPHOE
IBIKEHUE, HEPAaBHOMEPHOE JIBWKCHHE, WHEPLUS, B3aUMOJICHCTBHUE TEJ, PaBHOBECHE TBEPIBIX
TeJ C 3aKperyIEHHOM OChIO BpallleHus, Nepeaadya JaBieHUs] TBEPAbIMU TEJIaMU, KUJIKOCTAMU U
razamu, atMoc(epHoe HaBlieHHE, IJIaBaHUE TEJ, MPEBPALICHUS MEXaHHMYECKOW SHEPrHH) I10
OMMCAaHUI0O MX XapaKTePHBIX CBOICTB M Ha OCHOBE OMbBITOB, JEMOHCTPUPYIOIIUX JaHHOE
¢dusnveckoe SIBICHHE;

pacrno3HaBaTh IPOSBICHUE N3YUYEHHBIX (PU3NUYECKUX SIBICHUIN B OKPY>KaIOIIEM MUPE, B TOM YHCIIE
(du3nueckre SBJICHHS B MPUPOAC: MPUMEPHI IBUKEHUS C PA3IMUYHBIMH CKOPOCTSMHU B JKUBOU U
HEXXHUBOW MpUpPOJE, ACUCTBUE CUJIbI TPEHUS B NMPUPOAEC M TEXHHUKE, BIUSHHUE aTMOCHEPHOTO
JIABJICHUS HA KUBOUM OpPraHU3M, IJIaBaHUE PHIO, phIYaru B TEJE YeJIOBEKa, MPU ITOM MEPEBOIUTH
MPaKTUYECKYIO 33/1a9y B YUYEOHYIO, BBIJICIATH CYIIECTBEHHBIC CBONCTBA (TIPU3HAKH ) (DHU3NUECKUX
SIBIICHHI;

OIMCHIBATh N3YUEHHBIE CBOMCTBA TEJ U (PU3MUECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE BETUYMHBI
(Macca, 00BEM, MIIOTHOCTH BEIECTBA, BpeMs, IyTh, CKOPOCTh, CPEIHSSI CKOPOCThb, CHJa
YIIPYTOCTH, CHJIa TSDKECTH, BEC TeNa, CUJIa TPEHUs, AaBlieHHe (TBEPAOTO Tena, XKUAKOCTH, ra3a),
BBITAJIKMBAIOIIAsl CHUJIAa, MEXaHWYecKass padoTa, MOUIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIbI,
KOA(Q(PHUIHUEHT MOJIE3HOTO JACUCTBUS MEXaHW3MOB, KWHETHUYECKAasl W MOTCHLMAIbHAs 3HEPTus),
IpU ONMHMCAHWU TPABUIBHO TPAKTOBaTh (DU3MYECKUN CMBICT HCHOJIb3YEMBIX BEIHYMH, HX
0003HAYCHHUS U SAVMHUIIB PUZNIECKUX BEIUYNH, HAXOIUTH (JOPMYJIBI, CBA3BIBAIOIIUE TAHHYIO



(U3HUECKYIO BEIMYUHY C APYTUMH BEIIMYUHAMH, CTPOUTH TPaPUKU U3YUYEHHBIX 3aBUCHMOCTEH
(hbUBUYECKUX BEIMYNH,

XapaKTepu30BaTh CBOMCTBa Tes, (PU3WYECKUE SIBICHUS U TPOIECCHI, HCIONB3YS IpaBuia
CJIOKEHUS CUJT (BIIOJIb OJTHOM MpsiMOi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, mpaBuiio
paBHOBecHsI pbrdara (0J10Ka), «30JI0TOE TIPABHIIIO» MEXAHHUKH, 3aKOH COXPAHECHUS MEXaHUYECKON
SHEPru¥, NpU OBTOM JaBaThb CIOBECHYIO (OPMYIHMpPOBKY 3aKOHa M 3alUCBhIBATh €ro
MaTEMaTHYECKOE BBIPAKCHHCE;

OOBSCHATh (PU3WYECKUE SBIICHUS, MPOIECCHl U CBOICTBA Tel, B TOM YHCIE MU B KOHTEKCTE
CUTyalluil MPaKTHUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUUMHHO-CIEACTBEHHBIE CBSI3H,
CTpOUTH OOBSICHEHHWE W3 1-2 JIOrMYecKHX IIaroB ¢ Omopod Ha |—2 HM3y4eHHBIX CBOMCTBa
(bu3nyecKux sBICHUN, GU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemate pacu€THbIC 3aMayd B 1—2 JEHCTBUS, MCIIONB3YysS 3aKOHBI U (OPMYIIBI, CBS3BIBAIOIINE
¢u3nuecKkre BETWYMHBI: HA OCHOBE aHAJIM3a YCJOBHS 3aJadd 3alHCHIBATH KPaTKOE YCIIOBUE,
MOJICTaBJIATh (PU3UUECKHE BETUUNHBI B POPMYIIBI U IPOBOJUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHBIE, HEOOXOIWMBIC MJi pPEIICHUs 3a/]ad, OIEHUBATh PEATUCTUYHOCTh TMOTYyYCHHOU
(hbU3UYECKON BEITUYHHBI,

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIM (U3UUYECKUX METO/IOB, B
OMHMCAaHUW HCCICIOBAHUS BBIACIATH MPOBEPSIEMOE MPEANONIOKEHHE (TUIOTE3Y), pa3nudarh U
MHTEPIPETUPOBATH MOJYYEHHBIN pe3yabTaT, HAaXOAUTh OIIUOKHU B XO€ OMbITA, JAENaTh BHIBObI
0 €T0 Pe3yNbTaTaMm;

MIPOBOANTH OMBITHI MO HAONIONCHUI0 (DU3MYECKHUX SIBICHUN WM (DU3HMUECKUX CBOWCTB Te:
(dbopMynpoBaTh MPOBEPSEMbIE MPEANONOKEHUs, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pynoBaHus, 3aMUCHIBATH XOJ1 ONbITa U (POPMYITHPOBATH BHIBObL;

BBITIONTHATh TPSIMBIE W3MEPEHHsI PACCTOSHUS, BpPEMEHH, MAacChl Tela, 00bEMa, CHUIBI U
TEMIIEPATYPHI C UCIIOIH30BAHHEM aHAJIOTOBBIX U MU(PPOBLIX MPUOOPOB, 3aIUCHIBATH MOKA3AHUS
pUOOPOB ¢ YUETOM 3a7aHHOMN aOCOTIOTHOMN MOTPEITHOCTH U3MEPECHH;

MPOBOANTh HCCIIECIOBAaHUE 3aBUCUMOCTH OJHOW (DU3MYECKOH BEIMYMHBI OT JAPYro ¢
WCIOJIb30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCMOCTH ITYTH PAaBHOMEPHO JBIKYIIETOCS Tela OT
BPEMEHHM JBUXKEHHS Tela, CHJIbI TPEHHs] CKOJbKEHHsS OT Beca Teila, KadecTBa 00pabOTKU
MOBEPXHOCTEH TEN M HE3aBUCHUMOCTHU CHJIBI TPEHHUS OT TUIOIIATU CONPUKOCHOBEHUS TEJ, CHUJIBI
YIOPYTOCTH OT YJUIMHEHHS HPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTpYyKEHHON YacTH
Tela W OT IUIOTHOCTH JKHUIKOCTH, €€ HEe3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TIyOWHBI, HA
KOTOPYIO MOTPY>KEHO TeNl0, YCIOBHUM IUIaBaHUS Tell, YCIOBUN paBHOBECHS pblyara U OJIOKOB),
y4acTBOBaTh B TUIAHMPOBAHHWH y4EOHOTO HMCCIEAOBaHUs, COOMpATh YCTAHOBKY M BBIMIOIHSTH
U3MEpeHus, cienys Mpeaio)KeHHOMY IUIaHy, (UKCUpOBAaThb pe3yJabTaThl MOJYyYEHHOU
3aBUCHMOCTH (PU3UYECKHX BEIIMYUH B BUE MIPEIIIOKCHHBIX TAOIUI] U TPAPUKOB, IETATh BHIBOIBI
0 pe3yJibTaTaM HCClIeIOBaHMUS;

MPOBOANTHh KOCBEHHBIC M3MEpeHUsl (U3MUYECKUX BENUYHH (TUIOTHOCTH BEIIECTBA KHUIAKOCTU U
TBEPAOTO TeNa, CuUja TPEHUS CKOJBXKCHHsS, MAaBJICHHWE BO3AYyXa, BBITATKUBAIOIIAS CHIIA,
JeCcTByIONIAs Ha MOTPYKEHHOE B )KUIKOCTH T€0, KOA()PUIIMEHT MOJIe3HOT0 AEHCTBUS MPOCTHIX
MEXaHH3MOB), CIEAys MPEJIOKCHHON WHCTPYKIHMU: TIPU BBINOJHEHUU H3MEpPEHUN coOHpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UCKOMOW BETTUYMHBI;

co0JTr01aTh TIpaBrjIa TEXHUKHM 0€30MMaCHOCTH ITPH paboTe ¢ 1abopaTOpHBIM 000PYA0BAHUEM;
YKa3bIBaTh MPUHIUIBI JCUCTBUS TPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIONINECsS COCY b, 6apoOMeTp, phlyar, MOABWKHBIA U HETIOABIKHBIN OJIOK,
HAKJIOHHAS MJIOCKOCTh;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YyUYEHHBIX NPUOOPOB M TEXHUYECKHUX YCTPOWCTB C
omopo Ha HX onucaHus (B TOM 4HCIE: MOAIIMIHUKH, YCTPOMCTBO BOJONPOBOJA,
THJIPABIMYECKUN TIPECC, MaHOMETP, BHICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), UCIOIb3YS
3HaHUSI O CBOMCTBAaX (U3MYECKUX SIBICHHUH H HEoOXoguMble (HU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI (HAXOAUTh WH(MOPMALIUIO O MPUMEpax) MPAKTHUECKOTO HCIOIh30BAHUS
(bU3UYECKUX 3HAHUH B MIOBCETHEBHOW KU3HM JJIs1 00ecTieueHrst 0€30MMacHOCTH TIPU OOpaIeHIHN



c mpubopaMy U TEXHUYECKHMMHU YCTPOHCTBaMH, COXPAaHEHHUS 370POBbS U COOJIOACHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPY’KaloIlel cpefe;

OCYILECTBIISATH OTOOP MCTOYHMKOB HMH(popmanuu B VHTEepHETE B COOTBETCTBUHU C 33/JaHHBIM
MOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUH U MYTEM CpaBHEHUS pPa3IMYHBIX
MCTOYHHUKOB BBIIENATH MH(POPMALIMIO, KOTOPask SBJISETCS MPOTHBOPEYMBOW MIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCMOJb30BAaTh MPH BBIMOJHEHUM YYEOHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3MYECKOTO COJEpIKaHUs, CIPABOYHBIC MAaTEepPHANbI, pecypchl cetu VHTEpHET, BIalIeTh
npuéMaMu KOHCIEKTHUPOBAaHUS TEKCTa, IpeoOpazoBaHus MHQPOpPMAIMM W3 OJHOM 3HAKOBOMH
CHUCTEMEI B IPYI'YIO;

C03/1aBaTh COOCTBEHHbBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE 2—3 UCTOYHUKOB
nHpopManuu GU3NIECKOTO COJAEPIKAHMS, B TOM YHCIIC ITYOJIMYHO JJIaTh KPAaTKUE COOOIICHUSI O
pe3yiibTaTax IPOCKTOB WA y‘ICGHBIX I/ICCJIC,Z[OBaHI/II‘/JI, npu S5TOM TI'PaMOTHO HUCIIOJb30BATH
M3y4YeHHBIN TOHATUIHBIN armapaT Kypca (U3uKu, COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIUEH;
IIPU BBINOJHEHUU YUEOHBIX MPOEKTOB U UCCIICAOBAHUH pacnpeensiTh 00S3aHHOCTH B TPYIIE B
COOTBCTCTBUHM C IIOCTAaBJICHHBIMHU 3aJadyaMH, CJICIUTH 3a BbIIIOJHCHHUCM IIJIaHA HCﬁCTBHﬁ,
aJIecKBaTHO OLIGHUBAaTh COOCTBEHHBIM BKJIAJ B JCSITENBHOCTb TIPYIIbI, BBICTPAUBATDH
KOMMYHHUKATHUBHOC BBaHMOHGﬁCTBHC, YUYUTBIBAsI MHCHUC OKPYXAIOMIUX.

K xoniy o0y4yenus B 8 kJjiacce nmpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXaTh
c(OPMHUPOBAHHOCTH Y O0YJAIOIUXCA YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHHE aTOMOB U MOJIEKYII,
arperaTtHble COCTOSIHMSI BEIIECTBA, KPUCTAIIMYECKHME M amMopdHBIE Tea, HACHIIICHHBIA U
HEHACBILICHHBIN I1ap, BJIAXHOCTh BO3[yXa, TEMIIEpaTypa, BHYTPEHHsS JHEpIUs, TEIJIOBON
JBUTATEb, JJIEMEHTAPHBIN JIEKTPUYECKUN 3apsll, AJIEKTPUYECKOE TI0jie, MPOBOJAHUKH U
TUBJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE I10JIE;

pasnuyath SBJICHU (TEIIOBOE PACIIMPEHHUE U CXKaTUe, TeIUlonepeaya, TerIoBOe paBHOBECHE,
CMauMBaHUe, KaNWUISpHbIE SBIICHUS, HCTIapeHHe, KOHACHCAlUs, IUIaBJICHUE, KPUCTAJUIU3AIHs
(oTBepaeBaHKe), KHUIEHUE, Terulonepeaadya (TErIoNpOBOAHOCTb, KOHBEKLHMS, H3JIy4eHUeE),
ANEKTpU3alus Tell, B3aUMOJCHCTBUE 3apsI0B, NEHUCTBUS DSJIEKTPUUECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJECHCTBHE MAarHUTOB, NEHCTBUE MarHUTHOI'O IOJS HA IPOBOJHUK C TOKOM,
ANEKTPOMAarHuTHAsI MHAYKIHS) 110 ONMHUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE ONBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrno3HaBaTh IPOSBICHUE N3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKPYKaIOILIEM MUPE, B TOM YHCIIE
¢dbusnueckue SBICHHA B MPHUPOJAE: MOBEPXHOCTHOE HATSDKEHHWE U KaNMWUISPHBIC SBIICHUS B
pUpOJIE, KPUCTALIBI B ITpUpoje, u3inydenue ConHia, 3aMep3aHue BoJ0EMOB, MOPCKHE OpHU3BI,
oOpa3oBaHMe POChL, TYMaHa, MHEs, CHEra, JIEKTPUUECKUE IBJICHHS B aTMOc(hepe, dJIeKTPUUECTBO
KMBBIX OPraHW3MOB, MarHUTHOE MoJie 3eMiu, Jpel( MOIIOCOB, POJIb MAarHUTHOTO MOJS VIS
KHU3HU Ha 3emiie, MOJSPHOE CUSHUE, IPU STOM MEPEeBOAUTH MPAKTHUUYECKYIO 3a/1auy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKK) (PU3MUECKUX SBICHUM;

OIHCHIBATh N3YUYECHHBIE CBOMCTBA TeN U (PU3HUECKUE SIBICHUS, UCTIONb3Ys PU3NUYECKUE BETUIHHbI
(TemriepaTypa, BHYTPEHHSISI JHEPIHsI, KOJMYECTBO TEIUIOTHI, yEIbHAs TEMNIOEMKOCTD BEILIECTBA,
yaenpHas TEIUIoTa TIUIaBJIEHUs, YJelbHas TeIjoTa MapooOpa3oBaHUs, yJelbHas TEIoTa
CropaHusi TOIUIMBA, KOA(P(PHUIMEHT MOJE3HOr0 ACUCTBHUS TEIJIOBOH MAallWHBI, OTHOCHUTEIIbHAS
BJIQKHOCTh BO3/yXa, OJJEKTPUUECKUU 3apsij, cuUja TOKA, OJJIEKTPUYECKOE HaIlpsHKeHHE,
COMPOTUBIIEHUE TPOBOJHUKA, YJIEIbHOE COMPOTHBICHHWE BellecTBa, paboTa M MOIIHOCTh
JIEKTPUYECKOTO TOKA), IpPH ONUCAHWU MPABUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI
UCIOJIb3YEMBIX BEJTMYHUH, 0003HAYEHUS U €AUHUIIBI (PU3MUECKUX BEJIMYMH, HAXOAUTHh (OPMYJIbL,
CBSI3BIBAIOIIUE JAHHYIO (DU3MUYECKYI0 BEIIMYMHY C JIPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
M3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3UYECKHE SIBICHUS U IPOLIECCHI, HCIONb3Yys OCHOBHBIC
I0JIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOEHUSI BELIECTBA, IPUHLUI CYNEPIIO3ULIUN
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsizia, 3akoH Oma Juis



y4yacTka 1en, 3akoH Jlxoyns—JIenna, 3aKkoH COXpaHeHHs SHEPTUH, TIPU STOM JIaBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aMKCHIBATh €70 MaTEMaTHUYECKOE BhIPAXKEHHUE;

OOBSCHATH (PU3MUECKHE MPOLECChl U CBOWCTBA TeN, B TOM YHUCJIE€ M B KOHTEKCTE CHUTYaIUil
MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATh MPUYMHHOCIEICTBEHHBIE CBA3H, CTPOUTH
o0bsicHeHHE U3 1—2 JOTMYECKUX IIaroB C OMOpoil Ha 1—2 M3yYEHHBIX CBOMCTBA (DM3MYECKHUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3a1aud B 2—3 IEWCTBUS, UCIOIb3Ys 3aKOHBI U (DOPMYIIbI, CBS3BIBAIOIINE
¢u3nyeckue BeIWYMHBI: Ha OCHOBE aHajM3a YCJIOBHUS 3aJaydl 3alMChIBaTh KPaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JaHHBIX JUIsl pPELICHUS 3a/ladyd, BbIOMpaTh 3aKOHbI U (QOPMYIIHI,
HEoOXoAuMBIe 71 €€ pelIeHus, MPOBOAUTH pacuéThl U CPaBHUBATH IMOJYYECHHOE 3HAYCHHE
¢bu3nyecKoil BeNNYMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIMTh IMPH MOMOLIM (PU3UUYECKUX METOJOB,
UCTOJb3Yysl OINMCAaHME HCCIENOBaHMS, BBIICIATH IMPOBEPSIEMOE MPEINOJI0KEHHUE, OLEHUBAThH
MPaBWJIBHOCTH MOPSIIKA IPOBEICHUS UCCIIEOBAHMS, IEIaTh BBIBOIBI,

MPOBOJIUTH OIBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBICHUH HMIM (U3NYECKUX CBOWCTB Tl
(KanWJUIApHBIE SBJICHUS, 3aBUCHUMOCTH JaBJCHUS BO3QyXa OT €ro o0bEéMa, TeMIlepaTyphl,
CKOPOCTH TpoIlecca OCThIBAHUS M HAarpeBaHMs MpU HU3IYYEHUH OT LBETAa H3IIydaroueit
(mormomraoneii) MOBEPXHOCTH, CKOPOCTh HCHApeHHs] BOJABI OT TEMIEPATyphl XUAKOCTH M
wionaau e€ MOBEPXHOCTH, SJEKTpU3alMs Ted U B3aUMOJCHCTBUE 3JIEKTPUUECKUX 3apsiioB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHUTOB, BH3YyaJlM3allis MAarHUTHBIX TOJEH IOCTOSHHBIX
MarHuToB, JEHCTBUS MarHUTHOTO MOJII Ha NMPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHura,
CBOWCTBA  DJIEKTPOJABMUIaTeisi  IOCTOSHHOTO  TOKa):  (opMynupoBaTh  MpOBepsieMble
MPENIOJIOKEHNSI, COOMpaTh YCTAHOBKY U3 MPEMAJIOKEHHOTO 00OpyHOBaHHUS, OMHCHIBATH X0
ombITa ¥ (HOPMYITHPOBATH BHIBOJIBL;

BBITOJIHATH MPSIMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIHHOMN BIQXKHOCTH BO3]lyXa, CHIIBI TOKA,
HaNpsDKEHUs C UCIOJB30BAaHUEM aHAJIOrOBBIX MPHUOOPOB M AATYMKOB (PU3NYECKUX BEIMYUH,
CpPaBHUBATH PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH;
MPOBOJIUTHh HCCIICOBAaHUE 3aBUCUMOCTH OJHOM (PU3MYECKOW BEIMYHMHBI OT JPYrol ¢
MCIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTH COITPOTUBIICHUS TPOBOJAHHKA OT €T0 JAJIUHBI,
IUTOIIAM TOTIEPEYHOr0 CEUEHHs] U YASIBbHOTO CONPOTUBIICHUS BEIIECTBA NMPOBOJHUKA, CHIIBI
TOKa, MWIYIIEro 4epe3 MPOBOAHMK, OT HaINpsDKEHWS Ha TMPOBOJHUKE, MCCIEIOBaHUE
MOCJIeIOBATEIBHOTO ¥ NApAIJIEIbHOTO COeIMHEHUH TPOBOIHUKOB): INTAHUPOBATH UCCIICOBAHHE,
coOupaTh YCTAaHOBKY U BBIMOJHATh U3MEPEHHUsI, Cenysl MPeIoKEHHOMY IUIaHy, (PUKCHUPOBaTh
pe3yabTaThl MOJYYEHHOH 3aBHCHUMOCTH B BHJE TaONUIl M TIpaduKOB, JeNaTh BBIBOJBI IO
pe3ynbTaTaM HCCle0BaHMUS;

MIPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3UUECKUX BEIMUYUH (yIElbHAs TEIUIOEMKOCTh BEIECTBA,
COMPOTHUBIIEHUE TPOBOJHMKA, paboTa M MOIIHOCTH 3JEKTPHUUYECKOr0 TOKa): IJIaHUPOBATh
U3MEpEeHusi, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYS MPEI0OKEHHOW UHCTPYKINH, U
BBIUHCIISATH 3HAYCHHUE BEJTUYHHBI;

co0JII01aTh IPaBUJIa TEXHUKU 0€30IIacCHOCTH MPH paboTe ¢ IabopaTOpHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPUHLIUIBI JACHCTBHS HM3YYEHHBIX NPHUOOPOB M TEXHUYECKUX YCTPOHCTB C
OMOpOi Ha WX omnucaHug (B TOM YHCJIE: CUCTEMa OTOIUICHHMS JOMOB, THTPOMETp, IapoBas
TypOuHa, aMIepMeTp, BOJIBTMETP, CUETUUK DJIEKTPUUECKOW SHEPTUU, dIEKTPOOCBETUTENbHBIE
npuOOpBl, HArpeBaTeNbHbBIE 3JEKTPONPUOOPHI (IPUMEpPHI), SJIEKTPUUYECKUE MPEIOXPAHUTEIH,
ANEKTPOMArHuT, SJEKTPOJBUTATEIb TMOCTOSIHHOIO TOKa), HCIOJb3ysl 3HAHUS O CBOMCTBax
(bu3NYEeCKUX SIBICHUH U HEOOXOIUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M U3MEPHUTENbHbIE MPUOOPHI MO cXeMaM M
CXEMaTUYHBIM pPUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, THUTPOMETD,
JBUTaTeNlb BHYTPEHHETO CTOPaHUs, JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBbI DJICKTPUYECKUX
Henei ¢ mocieAoBaTelbHbIM U MapaJlIeIbHBIM COETUHEHUEM 3JIEMEHTOB, pasziinyasi YCIOBHbIE
0003HAYCHHS FIIEMEHTOB JICKTPUUYECKHX IIETICH;

MPUBOAUTEH TPUMEPHI (HAXOIUTh MH(POPMALMIO O MPHMEpax) MPAKTHYECKOTO HCIOIb30BAHUS
(bU3UYECKUX 3HAHUM B MIOBCETHEBHOW KU3HM JIJIs1 00ecTieueHrst 0€30MMacHOCTH TIPU OOpaIeHHHN



¢ mpubopaMu M TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHS 3I0OPOBBS U COOINIOJICHUS HOPM
9KOJIOTUYECKOIO MTOBEJICHUS B OKPYKAIOIIEH cpelie;

OCYIIECTBIIATh TMOUCK HHPOpMAIMK (U3MUECKOTo coaepkanus B VIHTepHETe, Ha OCHOBE
MMEIOIIMXCA 3HAHUM W NOYyTEM CpPaBHEHHSI JOMOJHUTEIbHBIX HMCTOYHHUKOB BBIICIATh
nH(pOpMaIINIO, KOTOpas ABJISETCS MPOTUBOPEUNBOM HIIM MOKET ObITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPU BBIMOJIHEHUHM Y4YEOHBIX 3aJaHUl HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
(bu3MYECKOTO CcoJep)KaHus, CIPaBOYHBIE MaTepHallbl, pecypchl cetu VHTepHeT, BianeTh
npuéMamMu KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3zoBaHus HH(DOpPMAIMM U3 OIHOM 3HAKOBOU
CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPaTKUE YCTHBIE cO0OIIeHus, 0000mmas nHpopmarmio
U3 HECKOJIbKUX MCTOYHUKOB (PU3UUYECKOTO COAEpk aHHs, B TOM YHUCIIEe MyOIHMYHO MPEACTABIATh
pe3yiabTaThl MPOEKTHOW WA MCCIEIOBATENbCKON JEATEIbHOCTH, MPU H3TOM TIPaMOTHO
MCIOJIb30BaTh W3YUYECHHBIN MOHATUHHBIN anmapar Kypca (pU3UKH, COMPOBOXKIATh BBICTYIJICHUE
MPE3CHTALINEN;

P BBIMIOJIHEHUHU yYEOHBIX MPOEKTOB U UCCIENOBAaHUIN (U3NYECKUX MPOILIECCOB paclpenessaTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBUU C MTOCTABICHHBIMU 33/1a4aMH, CIICIUTh 32 BBHITIOTHEHUEM
IJIaHa JEHCTBUI M KOPPEKTUPOBATH €ro, aJeKBaTHO OIICHHBATh COOCTBEHHBINH BKIAJ B
NEeATEIbHOCTh TPYNIbl, BBICTPAaUBATh KOMMYHHMKAaTHBHOE B3aWMOJCHCTBHE, MPOSBIAA
TOTOBHOCTB pa3pemaTh KOH(PIUKTHI.

K xoniy o0y4denus B 9 kJjiacce nmpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTH y O0YJAIOIUXCA YMEHUM:

WCIIOIh30BaTh MOHATHS: CHCTEMa OTCUéTa, MaTepUaIbHasi TOUYKa, TPACKTOPHs, OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBIDKECHUA, nedopmarus (ynpyras, IJIaCTUYECKas ), TpEHHUeE,
IIEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh W TEPErpy3KH, IEHTP TSKECTH, aOCOIIOTHO
TBépI[OG TCJIO, HCHTP TSAKCCTHU TBépI[OFO TCJIa, paBHOBCCHUC, MCXaHUYCCKUC KOJIGGaHI/I}I X BOJIHBI,
3BYK, HH(PA3BYK U YJIBTPA3BYK, FICKTPOMATHUTHBIC BOJHBI, ITKAJIa SJICKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JaTbHO30PKOCTh, CIIEKTPBI UCITYCKAHUSI U MOTJIONICHMs, anb(a, 6eTta- u
ramMmMma-u3JIydeHHsl, U30TOIIbI, siICpHAst SHEPTeTHKA;

pasznuyath  SBIE€HUA (paBHOMEPHOE M  HEPAaBHOMEPHOE NPSIMOJIMHEHHOE  JBUKEHHE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEWHOE [BIKEHUE, CBOOOJHOE TAJCHHWE T, pPaBHOMEPHOE
JBIDKEHUE TI0 OKPY)XKHOCTH, B3aMMOJICHCTBHE TEJ, PEAKTUBHOE IBIIKEHHE, KOJeOaTEeIbHOE
IBIDKEHUE (3aTyxarolllue M BBIHYXJICHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE MIBIIKEHHE,
OTpaX€HUE 3BYKa, MPSIMOJMHEHHOE pacIpOCTpaHCHHE, OTPAKECHHE M TPEIIOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpPaXKCHHE CBETa, PA3IOKEHHE OENOro CBeTa B CIEKTP U CII0KECHUE
CHEKTPAJIbHBIX I[BETOB, JUCIEPCHS CBETA, €CTECTBEHHAs PaJUOAKTHBHOCTh, BO3HUKHOBEHHUE
JMHENYATOro CIEKTpa U3JIyuyeHus) 10 ONMCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIONTUX TaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBIICHHE U3YYEHHBIX (DU3NYECKUX SBJICHUN B OKPY)KAIOILEM MHpE (B TOM YHCIIe
(bI/ISI/I‘IeCKI/Ie SABJICHUA B IIPUPOJAC: NMMPUIIUBLI U OTJIMBbBI, ABUKCHUC TJIAHCT COHHC‘IHOﬁ CHUCTEMBEI,
PEaKTHBHOE JIBI)KCHHE YKUBBIX OPTaHU3MOB, BOCTIPHUSITHE 3BYKOB KUBOTHBIMH, 3€MJICTPSCECHHE,
CcECMUYECKHUE BOJIHBI, IYHaMH, 5X0, IBETA TCJI, OIITUYCCKUC ABJICHUA B IPUPOIC, 61/IO.HOI‘I/I‘IGCKOG
JEHCTBUE BUIUMOTO, YIbTPadUOIETOBOIO W PEHTIEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
PalMOaKTUBHBIA (OH, KOCMUYECKHE JIYUH, PAJHOAKTUBHOE U3ITyYeHHE NPUPOIHBIX MUHEPAJIOB,
JEHCTBUE PAJMOAKTUBHBIX W3JIYYCHHH HAa OpraHu3M 4YeJOoBeKa), NpPHU OSTOM IEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBLACTATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKK) (PU3HUECKUX
SIBIICHHI,

OIMUCBIBATh U3YUCHHBIC CBOMCTBA TEI U q)HSquCKI/IC SABJICHHSA, UCIIOJIB3 YL (1)I/IBI/I‘ICCKI/IG BCJIMYNHBI
(cpenHsii WM MTHOBEHHash CKOPOCTh Tejla IIPM HEPABHOMEPHOM JBM)KEHUH, YCKOpPEHHE,
nepeMenieHue, IMyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHWs, CHJa YIOPYTOCTH, CHJIA TSDKECTH,
YCKOpEHHE CBOOOIHOTO MMaICHUs, BEC TEJIa, UMITYIIbC TeJla, HMITYJIbC CHIIbI, MEXaHUYeCcKasl paboTa
W MOIIHOCTh, TOTCHIMAJIbHAS O»HEPrus TeNa, MOAHATOTO HaJ TOBEPXHOCTHIO 3E€MIIH,
MNOTCHIMAJIbHAsA JHCPIUuAa coKaTon MPpYXKUHBI, KHHCTUYCCKAs DHCPIrusda, IMOJHasd MCXaHHWYCCKad
SHEPTHsI, MEPUOJ] M YacToTa KOoJeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA,
CKOPOCTb CBETa, MOKa3aTeNlb IPEJIOMIIEHUS CPEIbl), P ONHUCAHUU NPABUIBHO TPAKTOBATH



(bu3NYEeCKUii CMBICT MCIIOJIB3YEMbIX BEIMYMH, 0003HAUECHUS U eIUHUIIBI (PU3MUECKUX BETUYMH,
HaXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE JIaHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMH BEIMYHMHAMH,
CTPOUTH TPaPUKH U3YUYEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIHYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUYECKUE SIBICHUS U TIPOLECCHl, MCIONB3Ys 3aKOH
COXpaHEHMsI DHEPTUH, 3aKOH BCEMHPHOI'O TATOTEHHsI, PUHIMIT CYIIEPIO3ULIUN CUJI, TIPHHIIAI
otHocuTenbHOCTH [anmuiies, 3akoHbl HbBIOTOHA, 3aKOH COXpAaHEHMsS MMIIYJbCa, 3aKOHbI
OTpa)KEHHsI M MPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsAA0BOTO M MAcCOBOTO YHCEN TPHU
AJCPHBIX pEaKIUsIX, IPU 3TOM JaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3alUCBIBATh €rO
MaTEeMaTHYeCKOE BBIPAKECHUE;

OOBSICHATh (PU3MUECKHE MPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIE U B KOHTEKCTE CUTyalUil
IIPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH MPUUUHHO-CIEICTBECHHBIE CBS3H, CTPOUTH
00BbsICHEHUE U3 2—3 JIOTUYECKUX IIaroB C OMOpOi Ha 2—3 M3yYEHHBIX CBOMCTBA (DPU3MUYECKHUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemars pacu€THbIE 3aa4n (OMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHMII), UCIIOJIb3Ys 3aKOHBI
u (opmynbl, cBA3bIBAIONINE (U3UUYECKHME BEIMUMHBI: HAa OCHOBE aHAIM3a YCJIOBUS 3aJadd
3aIllUCBIBaTh KPATKOE YCJOBHE, BBIABIATh HEJOCTAIOIINE MM U30BITOYHBIE JaHHBIE, BHIOUPATH
3aKOHBl M (OpPMYJbI, HEOOXOAMMBIC IJIsl PELICHHs, MPOBOAMTH pacuéThl MU OLEHHUBATh
PEATMCTUYHOCTD MTOJIyYEHHOT'O 3HauUeHUsI (PU3MUeCcKOi BEIMUHHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PELIMTh IMPH MOMOUIM (PU3HUUECKUX METOJOB,
UCTOJb3ysl OINMCAaHHME HCCIEeIOBaHMS, BBIACIATH IMPOBEPSIEMOE IPEANOJI0KEHNUE, OICHUBAThH
IPAaBUIBHOCTh MOPSJKA IPOBEIEHUS MCCIEIOBAHUA, JA€NaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN U OTIBITOB;

IIPOBOJUTH OIBITHI MO HAOMIOACHUIO (PU3MUECKUX SBJICHUM WM (U3NYECKUX CBOWCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbrOoTOHA, 3aKOHA COXpAHEHUsS SHEPruM, 3aBUCHUMOCTb IEpHOoa
KoJIeOaHU MPYXKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/bI MaJbIX KOJICOaHUH, IPSAMOJIIMHEHHOE PACIPOCTPAaHEHHUE CBETA, PA3JIOKEHUE Oenoro
CBETa B CIIEKTp, U3yYCHHUE CBOMCTB M300pa’keHMs B TNIOCKOM 3epKaje U CBOMCTB M300paKeHUs
npeaMeTa B coOMparoleil TuH3e, HaOI0IeH!E CIUIOIHBIX U IMHEWYAThIX CIIEKTPOB U3Ty4EHUS):
CaMOCTOSITENILHO COOMPATh YCTaHOBKY M3 M30BITOYHOTO HabOpa 000pYyAOBaHUS, OMUCHIBATH X0/
OIIBITA U €r0 Pe3yNbTaThl, POPMYJINPOBATH BHIBOJIBI;

MIPOBOJIUTH NPU HEOOXOAWMOCTH CEPUIO NMPSAMBIX H3MEPEHUH, ONpeAessas CpelHee 3HaueHHe
u3MepsieMoil BennuuHbl ((pokycHOe paccTosiHHe coOMparomiell JIMH3bI), 00OCHOBBIBATH BHIOOP
croco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

MIPOBOJIUTH HMCCIIEIOBAaHUE 3aBHCUMOCTEH (DM3MYECKHX BEJIHYMH C WCIOJIH30BAHUEM MHPSIMBIX
M3MEpeHu# (3aBUCUMOCTh ITyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JBM)KCHUU 0€3 HadaIbHOU
CKOpOCTH, IEproJia KoieOaHUi MaTeMaTHYECKOro MassTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIiia
OTpaXKEHHsI CBETa OT yrja HaJeHUs W yria NpejJoMJICHUs OT yIyia MajaeHHs): IJIaHUPOBATh
HCCIIeIOBAaHKE, CAMOCTOSATEIBHO COOMpaTh YCTAaHOBKY, (PMKCUPOBATh PE3yJbTAThl OJY4EHHON
3aBUCUMOCTH (PM3NYECKUX BEITMYNH B BUJIE TaOIUI U TPpaUKOB, AETaTh BBIBOIBI MO pe3yIbTaTaM
UCCIIEIOBaHMS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUYMH (CPEAHSSA CKOPOCTh U YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM [BM)XCHUH, YCKOPEHHE CBOOOJHOTO MAJCHUS, KECTKOCTh MPYKUHBI,
KOY(Q(QHUIMEHT TpeHHsI CKOJbXKEHUs, MEXaHW4yecKass paboTa M MOIIHOCTb, 4acTOTa U IMEPUOJ
Kosie0aHUH MaTeMaTHYeCKOro W MPYXKMHHOTO MAasSTHHKOB, ONTHYECKas cuja coOuparomien
JUH3BI, PAaAMOAKTUBHBIA (OH): IUIAHUPOBATH H3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBIIIOJHATH U3MEPEHUS, CIICAYS MPEI0KEHHOM HHCTPYKIUH, BBIYUCIIATh 3HAYCHHE
BEIMYMHBI M AHAJIU3UPOBATh IOJYYCHHbIE PE3YylbTaThl C Y4ETOM 3aJaHHOM MOTPELIHOCTH
U3MEPECHU;

co0Jr01aTh TIpaBUjIa TEXHUKH 0€30MMacCHOCTH ITPH paboTe ¢ 1abopaTOpHBIM 000PYA0BAHUEM;
pasnuyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (U3MYECKUX MOJEIEH: MaTepualibHas TO4YKa,
a0COJIIOTHO TBEPAOE TEJIO0, TOUEUHBIN HCTOUHUK CBETA, JIy4, TOHKAs JIMH3a, IUIaHeTapHasi MOJEIb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOTO s1/1pa;

XapaKTepu30BaTh MPUHIUIBI JEHCTBHS W3YYEHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOMCTB C
OMOpOi Ha MX OmucaHud (B TOM YHUCIE: CHHJIOMETp, AATYMKH IIOJIOKEHUS, PACCTOSHUS U



YCKOPEHHUs, pakera, 5XOJIOT, OYKH, MEPUCKOMN, (OTOAINMApaT, ONTUYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCMOnb3ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX
SBJICHUI U HEOOXOUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

UCTOJb30BaTh CXEMBl M CXEMaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHUECKUX YCTPOMCTB,
U3MEPUTENIBHBIX MPUOOPOB M  TEXHOJOTMYECKHX IPOLECCOB IMpPH PpEIIEHUH y4eOHO-
MPAKTUYECKHX 33/1a4, ONITUYECKUE CXEMBbI JUIsl TOCTPOCHUS H300pakeHUH B TUIOCKOM 3epKajie U
coOuparoIie JTHH3E;

MPUBOJUTH MpUMEPHI (HAXOAUTHh MH(GOPMALIMIO O MPUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS
(hU3UYECKUX 3HAHUHN B TTOBCEAHEBHOMN JKU3HU 71l 0OeCTieUeHHsI 0€30MMacCHOCTH MPU OOpaIleHUH
Cc NpubOpaMu U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 37I0POBbS U COOJIIOACHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKpY>KaloIlel cpefe;

OCYILIECTBIATH MOUCK MHPOPMALIMU (PU3UIECKOT0 conepkaHus B MIHTEpHETE, CaMOCTOATEIBHO
(bopMyIHMpys TOUCKOBBIA 3aIpPOC, HAXOIUTH MYTH OIPEICIICHUS TOCTOBEPHOCTH IMOJy4YCHHOMH
nH(OpMaLIMK HA OCHOBE UMEIOIIUXCS 3HAHUI U TOTIOTHUTEIbHBIX HCTOYHUKOB;

UCTOJb30BAaTh IPH BBIMOJHEHUM YYEOHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(bu3n4ecKoro cojep)KaHus, CIpPAaBOYHBIE MaTepHajbl, pecypchl ceThu WHTepHeT, BIaJeTh
npuéMaMu KOHCIEKTHUPOBAaHUS TEKCTa, IpeoOpazoBaHus MHGPOpPMAIMM W3 OJHOM 3HAKOBOMN
CHCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHBbIE MHUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE HMH(OpPMAINH U3
HECKOJIbKUX HCTOYHUKOB (U3NYECKOTO COACpKAHMS, MYyOIMYHO TPEACTABIATh PE3ybTaThl
MPOEKTHOM WJIM HCCIEeOBATENbCKON JEATEIBHOCTH, NPU 3TOM TPaMOTHO HCIOJIb30BaTh
M3Y4YCHHBIN NOHATUHHBIN anmnapar u3y4aemoro pasjena (pU3uky U COMpoBOKIATh BHICTYIIICHUE
Ipe3eHTaIHel ¢ y4€ToM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.



4. TEMATUYECKOE IINIAHUPOBAHUE C YKA3AHMEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB, OTBOAMMBLIX HA
OCBOEHME KAXKJION TEMBI YYEBHOI'O MIPEJIMETA «®PU3UKA» U BO3MOKHOCTh MCIIOJIb30BAHUS 11O TOM TEME
JJIEKTPOHHbBIX (IHIU®POBBIX) OBPA3OBATEJIbBHBIX PECYPCOB, ABJJAIOINIUXCA YYEBHO-METOAWYECKHUMUH
MATEPUAJIAMH (MYJbTUMEJUAVHBIE ITPOIPAMMBI, JIEKTPOHHBIE YUEBHUKH M 3AJIAYHUKH, JJEKTPOHHBIE
BUBJINOTEKU, BUPTYAJIBHBIE JIABOPATOPUU, UTPOBBIE ITPOI'PAMMBI, KOJVIEKIIUA HTU®POBBIX OBPA3OBATEJIBHBIX
PECYPCOB), WCHOJIb3YEMBIMHA JIJIAI OBYUYEHHMS UM BOCIHUTAHUA PA3JIMYHBLIX TPYIII ITOJb30OBATEJEMN,
INPEJACTABJIEHHBIMH B 2JIEKTPOHHOM (IU®POBOM) BUJE U PEAIM3YIOIIUMHU JTUJAKTHYECKHUE BO3MOXHOCTH
HUKT, COJEPKAHUE KOTOPBIX COOTBETCTBYET 3AKOHOJATEJIbCTBY Ob OBPA30BAHHUMU.
7 KJIACC

KoaunuyecrBo yacos DJIeKTPOHHbIE
Ne HanmeHnoBaHue pa3iesioB U TeM K o (wpoBbIe)
/i NporpaMmbl Beero OHTPOJILHBIE PaAKTHYECKHE I% |Y
padoThI padoThI oOpasoBaTe/bHbIE
pecypcbl
Pasznea 1. ®u3uka u eé poJib B MO3HAHUU OKPYKAKOIIEr0 MUPa
but6mmoreka [IOK
I Pusuia - HayKa 0 MPUpOC 2 https://m.eds00.ru/7f416194
1.2 dOu3nIeCcKre BeITNUYUHbI 2 1 E;IS;I'I//I/(I;IZIEOL(I)?EW 416194
. bu6mmorexa LIOK
1.3 EcTtecTBeHHOHay4HBIN METO]1 TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBeIEHUSI O CTPOCHUM BellleCTBA
71 C 1 but6mmoreka [IOK
: TPOCHHE BeIIeCTBa https://m.edsoo.ru/7t416194
29 JIBr>KeHWE U B3aUMOJICHCTBUE YaCTHI] ) 1 bubmmoreka [JOK
) BEIIECTBA https://m.edsoo.ru/71416194
but6mmoreka [IOK
2.3 ArperaTHbl€ COCTOSIHUS BEIlIECTBa 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3. /IBu:keHHe U B3aMMoOAelicTBHE Tel
3.1 MexaHudeckoe IBUKEHUE 3 Eﬁ;;ﬁ:iﬁii?s7 416194
Bbubmunoreka LIOK
3.2 WNuepuus, macca, IOTHOCTh 4 1 https:/m.e ds;_([). /7416194
Bbubmunoreka LIOK
3.3 Cuna. Bunet cnn 14 1 2 https://m.edsoo.ru/7f416194



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

Hroro no pasneny 21

Pasznen 4. /laBjieHue TBEPABIX TeJl, KUIAKOCTEH U ra30B

41 HMasnenue. [lepenayda naBieHus TBEPAbIMU 3 Bu6muotexa [JOK
| TeNaMH, JKUAKOCTAMH U ra3aMu https://m.edsoo.ru/7f416194
but6moreka [IOK
42 Jlapnenne KuIKoCTH > https://m.edsoo.ru/7f416194
bubmunoreka LIOK
43 ATmoc(eproe 1aBneHue 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUAKOCTH U T'a3a Ha MOTPYKEHHOE 7 ) 3 bubnuoreka [JOK
’ B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3znea 5. PaGora u MOIIHOCTDH. DHEpPrUs
bubmunoreka LIOK
>1 Pabora i MomHOCTE 3 ! https://m.edsoo.ru/7f416194
bubmunoreka LIOK
>-2 Tpoctere MexaHM3MEI > ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
53 Mexanuyeckas SHeprus 4 1 1 https://m.edsoo.ru/7f416194
Hroro no pasneny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 12



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

8 KIIACC

Koau4vecTBO 9acoB D/IeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m DOrDAMMEL B Kontpoasusie | Ilpakruyeckue | (uudpoBbie)
porp cero padoThI padoThI oOpa3zoBarte/ibHbIE
pecypcbl
Pasznen 1. TensioBble ABJICHUSA
. bu6mmoreka [IOK
1.1 CtpoeHue 1 CBOMCTBA BEUIECTBA 7 https:/m.edsoo.ru/7f418 1ce
bubmuoreka IIOK
1.2 TerioBbie TPOLIECCHI 21 1 5 https:/m.c dsoL(I). /74181 ce
Wroro no pazneny 28
Pa3znen 2. JiaekTpuyecKkue U MATHUTHBIE SIBJICHUS
71 DIIEKTpUYECKUE 3apsbl. 3apsHKEHHBIE Tela 7 1 bubnuotexa [JOK
’ U UX B3aUMOJENCTBUE https://m.edsoo.ru/7f4181ce
b K
22 I1oCTOSIHHBIN IIEKTPUUECKUN TOK 20 2 7 h:/tlggl/d/(r:eeﬁzg)?uﬁ £418] ce
bub OK
2.3 MarauTHEIE SIBIICHUS 6 1 1.5 hgpg;ﬁ:iﬁii w/7f4181ce
bu6mmoreka [IOK
2.4 DJIEKTpOMAarHuTHAsI UHTYKIIHS 4 https://m.edsoo.ru/7f418 1 ce
Wroro no pazneny 37
PesepBHoE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

Koau4vecTBo yacoB D/IeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m DOrDAMMEL B Kontpoasusie | Ilpakruyeckue | (uudpoBbie)
porp cero padoThI padoThI oOpa3zoBarte/ibHbIE
pecypcbl
Pasznen 1. Mexannueckne sBJICHUSA
L1 MexaHH4eCKOe IBMKEHNUE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
’ OITMCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsauMonaeiicTBue TeI 20 1 3 Eﬁg;ﬁiﬁii?fn 412446
Bbubmunoreka LIOK
13 3aKOHBI COXpaHEHNA 10 3 https://m.edsoo.ru/7f41a4a6
Nroro no pazneny 40
Pa3zgen 2. Mexannueckue K0J1€0AHUS Y BOJTHBI
2.1 Mexanndeckue KojaeOaHus 7 3 Eﬁgﬁ(geeﬁzi%7 f41a4a6
b K
22 MexaHnueckre BOJIHBL. 3BYK 8 1 3 hgggl/d/(r:eeﬁzg)?uﬂ f41ada6
Nroro no pazneny 15
Pa3nen 3. D1ekTpOMarHuTHoOE MoJie H 3JIEKTPOMATHUTHBIE BOJTHbBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 ) bubnuoteka [JOK
) AJICKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Pasznen 4. CBeToBbBIC ABJICHUS
4.1 3aKOHBI PacCIpOCTPAaHEHHUSI CBETA 6 2 Eﬁ;jl/(r:eeﬁz(g%7 f41ada6
42 JIuH3BI 1 on'THYECKHE TPUOOPHI 6 3 Eggg%giﬁii?fﬂ f41ada6
b K
43 Pasnoxxenue 6emoro cBera B CIeKTp 3 2 hgggl/d/(geeﬁziaw f41ada6
Wroro no pazneny 15
Pasznen 5. KBaHTOBBIC ABJICHUA
Bbubmunoreka LIOK
5.1 Hcnyckanue v MorjiaomeHue CBeTa aToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHne aTOMHOTO Apa 6 1 bubmuoteka [IOK



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

Bbubmunoreka LIOK

>3 FInepHbic peakum 7 I https://m.edsoo.ru/7t41a4a6
Nroro no pazneny 17
Pa3nes 6. IloBTOpHuTE/ILHO-00001IIAOIINI MOYJIb
6.1 [ToBTOpEeHME M 0000ITICHUE CONEPKAHUS 9 5 but6mmoreka [IOK
Kypca ¢husuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

Tpunoorcenue
ITPOBEPJEMBIE IPEJMETHBIE PE3YJ/IbTATbI OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

7 KJIACC
IIpoBepsiemble peaMeTHbIE Pe3yJbTAThl 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM
Kon NMPorpaMMbl OCHOBHOI0 00111ero o0pa3oBaHust

1.1 UCIIOJIB30BaTh U3YYCHHBIC IIOHATHUS

pasinyaTh SBJICHUS IO ONMHUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
1.2 JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE

pacrno3HaBaTh MPOSIBICHUE H3YUYECHHBIX (PU3NYECKUX SBICHUN B OKPYKAIOIIEM MUpE, B
13 TOM uucie (U3NYECKHe SBJIECHUS B MPUPOJE, MPU ISTOM IMEPEBOAUTH MPAKTUUYECKYIO

3amady B Y4eOHYIO, BBIICTSTH CYIIECTBEHHBIC CBONCTBA (TPU3HAKH) (PUBHUECKUX
SIBIICHUI

ONKCHIBATh U3yYEHHBIE CBOMCTBA TNl U (PU3NYECKUE SABIICHUS, UCTIONB3Ys (pu3nueckue
BEJIMUMHBI, IPU ONHMCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICT UCIIOIb3yEMbIX
1.4 BEJIMYMH, UX OOO3HAYCHMS M €IUHUIIBI (PU3NYECKHX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYNH

XapaKTepu30BaTh CBOMCTBA TeJ, (M3UYECKHUE SIBICHHUS U MPOLECCHl, HCIOIb3Ys
1.5 M3YYEHHBIE 3aKOHBI, TPU ATOM JIaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aITUCHIBATH
€ro MaTeMaTU4eCKOe BbIpaKEHUE

00BACHATH (bHBH‘-IGCKI/Ie SIBJICHUS, ITPOLICCCHI U CBOICTBa TCJ, B TOM YHCJIC U B KOHTCKCTC

CUTyallUl  NPAKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:  BBIABIATH  [IPUYUHHO-

1.6 CJICICTBEHHBIC CBSI3H, CTPOUTHh OOBSCHEHHE M3 | — 2 TOTMYECKHX IIaroB ¢ onmopou Ha 1
— 2 W3y4YCHHBIX CBOMCTBA (U3MYECKUX SBICHUH, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH

pemaTh pacuéTHble 3amaud B | — 2 nelCTBHA, HMCMONB3YyS 3aKOHBI M (HOPMYIIHI,
CBsI3bIBaOIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4M 3aIIUChIBATh
1.7 KpaTKoe YyCJIOBHE, MOJCTABIATh (M3NYECKHE BEITUYMHBI B (OPMYIBI U MPOBOJIUTH
pacuéTbl, HaXOJOUTh CIPAaBOYHBbIE JAaHHbIE, HEOOXOAWMMBIE MJI pEUIeHUs 3ajad,
OLIEHUBATh PEATUCTUYHOCTD MOTYYCHHON (PU3HMUECKON BEITUYMHBI

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIU PU3NIECKUX METOJIOB,
B ONHCAHWW WCCIICIOBAHMS BBIJCIATH MPOBEPSEMOe MPEIINONIOKEeHHEe (TUIIOTE3Y),
pa3nuyaTth U UHTEPIPETUPOBATH MOJIYYCHHBIH PE3ysbTaT, HaXOJUTh OLIMOKU B XOJE
OTIBITA, JIEJIATh BBIBOJIBI IO €r0 pe3yibTaTaM

1.8

IPOBOJIUTH OIBITHI 1O HAOIIOACHUIO (PU3UYECKUX SBICHUN WM (PU3HMUECKUX CBOMCTB
1.9 Tes: (OPMYIMPOBATH NPOBEPSAEMBbIE TPEANONIOKEHUS, COOUPATh YCTAaHOBKY M3
IPEI0KEHHOT'0 000PYA0BaHUS, 3alUCHIBATH X0/ OIBITa U (POPMYIIUPOBATH BHIBOIBI

BBIMOJHATh NpPSIMble HW3MEPEHHUS C UCIHOJb30BAaHUEM aHAJIOTOBBIX M LHU(PPOBBIX
1.10 npuOOpoB, 3aNMChIBATh I[OKa3aHUA MPUOOPOB C Yu€TOM 3agaHHON abOCONOTHOMN
MOTPELIHOCTH U3MEPEHUI

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJIHOM (DM3UYECKON BEIUYHHBI OT JAPYTOH C
UCTOJIb30BAaHUEM NPAMBIX M3MEPEHHMH, YYacTBOBATh B IUIAHUPOBAHHHM Yy4eOHOTO
WCCJICI0BAHMS, COOMPATh YCTAHOBKY U BBITIOJHATH U3MEPEHHUS, CISAYS IPEIT0KCHHOMY
1aHy, GUKCUPOBATH PE3yIbTAThl MOMYUYEHHON 3aBUCUMOCTH (PU3NUYECKUX BEIUYHH B
BH/IC MPEIOKEHHBIX TAaOJIUIl ¥ TPpaUKOB, /1eJaTh BHIBOIBI TI0

pe3yabTaTaM HCCIIeI0BaHUS

1.11

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIMUYMH, CIEdysd MpelyIoKEeHHOU
1.12 MHCTPYKLMU: MIPH BBIOJHEHUN U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHNE MCKOMOM BEITMYUHBI

1.13 coOMoaTh MpaBWIa TEXHUKM O€30MacHOCTH Tpu  paboTe ¢ J1abopaTOpHBIM




000pyI0BaHHEM

1.14

yKa3blBaTh ~ MPUHIMNBI  JEHCTBUS  NpUOOpPOB U TEXHUYECKHX  YCTPOICTB,
XapaKTepU30BaTh TMPHUHIMIBI JCHCTBHS HM3YyYEHHBIX MPHOOPOB U TEXHHYECKUX
YCTPOMCTB € MOMOIIBIO UX OIMCAHUS, UCIIOJIb3Ys 3HAHUS O CBOMCTBaX (M3MYECKUX
ABJIEHUN 1 HeoOXoauMbIe (PU3UUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TPUMEPHl (HAXOAWTh HWHAOPMAIMIO O TMpUMEpax) MPAKTHIECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B IIOBCEAHEBHOM KHU3HU s oOOecredeHus
0€30MacHOCTH TpU OOpalleHuH ¢ NpUOOpaMu U TEXHUYECKHMMH YCTPOMCTBaMH,
COXpPaHEHMsI 3J0pOBbSI U COOJIIOJIGHUST HOPM DKOJOTMYECKOTO TIOBEJIECHUS B
OKpY>Karollen cpee

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(POpPMAIUKN B ceTh MHTEpHET B COOTBETCTBUU C
3aJIaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIUXCS 3HAHUN U MTYTEM CpaBHEHHS
pa3IMYHBIX UCTOYHUKOB BBLICIISITh HHPOPMAIINIO, KOTOpAsl SBISETCS MPOTUBOPEYHBOI
WJIH MOKET OBITh HEJIOCTOBEPHOM

1.17

UCIIOJIb30BaTh MPHU BBITIOJIHEHUH YYEOHBIX 33JaHUN HAYYHONONMYJSIPHYIO JIUTEpATypy
buznYecKoro coiepkaHus, ClipaBOYHbIe MaTepUabl, pecypchl ceTi IHTepHeT, BiIaieTh
npuéMaMl KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHus HHPOPMALMU U3 OJHOU
3HAKOBOU CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPaTKHE NMMCbMEHHBIE U YCTHBIE COOOLIECHHsI HAa OCHOBE 2 — 3
UCTOYHHUKOB MH(POPMALUU (PU3NIECKOTO COJIEpKaHHs, B TOM YHCIe MyOIMYHO JenaTh
KpaTKhe COOOIIEHUs O pe3yabTaTax MPOEKTOB WM Y4E€OHBIX HCCIEIOBaHUMN, IPU ITOM
IpaMOTHO HCIONb30BaTh W3YYEHHBIH MOHATHUHHBIA ammapar Kypca (HU3UKH,
COIIPOBOKATh BBICTYIJICHUE ITPE3EHTAIMEH

1.19

IPY BBITIOJHEHUHN y4eOHBIX MPOEKTOB U HCCIICAOBAHUM paclpenessTh 00s3aHHOCTH B
IPyNIE B COOTBETCTBUU C ITOCTABJICHHBIMU 337a4aMU, CIIEJUTH 32 BBIIIOJHEHUEM IUIAHA
NeMCTBUHM, aJeKBAaTHO OIICHMBAaTh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTH TPYIIIHI,
BBICTPAMBATh KOMMYHUKATUBHOE B3aUMOJCUCTBUE, YUUTHIBAsI MHECHUE OKPYKAIOLINUX

8 KIIACC

Kon

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM 00pa30BaTe/bHOM
NMPorpaMMbl 0CHOBHOI0 00111ero o0pa3oBaHusi

1.1

HUCIIOJBb30BAaTh IMMOHATUA

1.2

pa3nyaTh SBJICHHUS 10 ONMHCAHMIO MX XapAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE PUZNIECKOE SIBICHUE

1.3

pacrno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3MUECKUX SBJICHUN B OKPYXAIOLIEeM MHpE, B
TOM 4ymclie (pU3UYecKue SBICHUS B TPUPOJE, IPHU ITOM IEPEBOJIUTH MPAKTHYECKYIO
3amayy B y4eOHYIO, BBIJICJIATH CYIIECTBEHHBIE CBOWCTBA (TIPH3HAKH) (HU3HMUECKUX
SIBIICHUI

1.4

OTNMCHIBATh U3YUEHHBIE CBOMCTBA Tell U (U3UYECKUE SBJICHUS, UCIONb3Yys (pu3nueckue
BEJIMYMHBI, TIPH OMUCAHHUH MPABUIHHO TPAKTOBATH (DM3MUYECKUN CMBICT HCIIOJIB3yEeMbIX
BEJIMYMH, OOO3HAYeHHs] M EIUHUIBI (PU3NYECKUX BEJIWYHH, HAaXOIUTh (OPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (U3MUYECKYIO BEIMYUHY C JAPYTMMU BEIHYMHAMHU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIMYMH

1.5

XapaKTepu30BaTh CBOWCTBAa Tes, (U3NYECKUE SBJICHHUS U MPOLECCHl, HCIOIb3Ys
M3YYEHHBIE 3aKOHBI, IPH 3TOM JaBaTh CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3aIUCHIBATD
€ro MaTeMaTU4eCKOe BhIpAKEHUE

1.6

00BSACHATH (PU3NUECKHE IPOLECCH] U CBOWCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYaIUil
MMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTCpPa: BBIABIATH NPUYUHHO- CICACTBCHHBIC CBA3H,
CTPOUTH OOBsICHEHUE U3 | — 2 JJOTMYECKHUX MIaroB ¢ MOMOIIbI0 1 —

2 U3y4YEeHHBIX CBOIMCTBA (PU3MUECKUX SIBICHHUM, (PU3MUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHble 3amaud B 2 — 3 JEHCTBHS, UCHOJB3YSd 3aKOHBI U (OPMYIIHI,




CBsI3bIBaIOIIME (PU3NYECKHE BETMUYHUHBI: HA OCHOBE aHAJIN3a YCIOBUS 33/1a4 3aIlHChIBATh
KpaTKOE YCJIOBHE, BBISBISTh HEAOCTATOK JAHHBIX ISl PEUICHHS 3a7add, BHIOMpATh
3aKOHBI U (POpPMYIIbI, HEOOXOAUMBIE IJIsl €€ pEelIeHUs, POBOIUTH PACUETHI U
CPaBHMBATb MOJIyY€HHOE 3HaUe€HUE (PU3NYECKON BETHUUMHBI C U3BECTHBIMU JTaHHBIMU

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTH MPHU MOMOIIY PU3NIECKIX METOJIOB,
UCIIONIb3YSl ONUCAaHWE HCCIIEeIOBaHUS, BBIACIATH IMPOBEpsieMOe MPEANOIOKEHHE,
OIICHUBATD MPABUIILHOCTh MOPsI/IKA IPOBE/ICHUS UCCIEA0BaHUs, AEJIaTh BHIBOIbI

1.9

IPOBOJIUTH OIBITHI MO HAOMIOJNEHHUIO (PU3NYECKUX SBICHUNA MM (DU3NYECKHX CBOICTB
Tesd:  (opMynupoBaTH IMpOBEpSieMble IPEAINOJIOKEHUS,, COOUpaTh YCTaHOBKY W3
MPEeJI0KEHHOTO0 000PYA0OBAHHUS, OMIMUCHIBATH X0/ OMbITA U (OPMYIUPOBATH BHIBOIBI

1.10

BBITIOJIHSATD MPSIMBIC H3MEPEHUSI C UCITOJIb30BAaHUEM aHAIOTOBBIX MPUOOPOB U JaTIYHKOB
(M3MYECKUX BEIWYWH, CPABHUBATH PE3YJIbTaThl HM3MEPEHHH ¢ Y4ETOM 3aJaHHOIl
a0COIIOTHOW MOTPEIIHOCTH

1.11

MPOBOJNTH HCCIEAOBAHUE 3aBUCHMOCTH OJHOW (PU3NYECKOW BEIUYUHBI OT APYTOH C
WCIIOJIb30BaHUEM TIPSAMBIX HW3MEPECHHMH: IUIAHUPOBATh HCCIEIOBAaHUE, COOUpaTh
YCTaHOBKY M BBIMIONHITH U3MEPEHUS, CIEIys MPEIIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yabTaThl OJIYYCHHOW 3aBUCUMOCTH B BUE TAOJIUIl U TPaQUKOB, JIeJIaTh BHIBOJBI 1O
pe3yJibTaTaM HUCCIIEIOBAHUS

1.12

MPOBOANTH KOCBEHHBIE M3MEpPEHUS (PU3NYECKUX BEIMYMH: IUIAHUPOBATH WU3MEPEHMUS,
coOuparh HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJIeays MNPEeAJIOKEHHON WHCTPYKUWHU, U
BBIUMCIISITH 3HAYCHUE BETHUNHBI

1.13

coOMoaTh TpaBWia TEXHUKH Oe3omacHOCTH 1mpu pabore ¢ J1abopaTOpHBIM
00opynoBaHuEM

1.14

XapaKTepu30BaTh MPUHIIUIIBI IEHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB
C OMOpOM Ha WX OIMMCAHMS, UCIIOJB3YS 3HAHHUS O CBOMCTBAaX (DM3UYECKUX SIBJICHUN U
HEo0XouMbIe PU3NUECKHE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IMPOCThIE TEXHHUYECKUE YCTPOMCTBA M HM3MEPHUTEIbHBIE MPHOOPHI IO
CXeMaM M CXEMaTUYHBIM DPHCYHKAM, COCTAaBJIATb CXEMBI JJIEKTPUYECKMX LENeH ¢
IIOCJIEIOBATEIbHBIM U IIApaJUICIbHBIM COCIMHEHHUEM DJIEMEHTOB, Pa3jivyas YCJIOBHBIE
0003HaUEHHSI HIIEMEHTOB IEKTPUUECKUX LETICH

1.16

MPUBOAUTH TNPUMEPHl (HAXOAUTh HWHPOPMAIMIO O TPHUMEpPAX) MPAKTHIECKOTO
UCTIONb30BaHUsl (U3WYCCKUX 3HAHWA B TIOBCEIHEBHOW JKU3HU IS OOCCIICUCHUS
0€30MacCHOCTH TpU OOpaIleHud ¢ NpudOpaMU M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHMs 37I0POBbS U COOJIOICHHUST HOPM SKOJIOTUYECKOTO TTOBEICHHS B OKPY KaIOIIeH
cpene

1.17

OCYILECTBIIATh MOUCK MH(pOpMaLUU (U3NYECKOTO coaepkaHus B cetu MHTepHer, Ha
OCHOBC HMCIOIIUXCA 3HAHUU U HYTGM CpaBHCHHA HOOIOJHUTCIIBHBIX HWCTOYHHUKOB
BBIJICJIATE MH(POpPMALMIO, KOTOpas SBISETCA INPOTUBOPEUUBOM MM MOXKET OBITh
HEZ0CTOBEPHOM

1.18

UCTIOJIb30BaTh MPH BBHIMOJHEHUM YYEOHBIX 3aJaHUN HAyYHO-IOMYJSPHYIO JUTEPATypy
(U3UUECKOro coepkaHus, ClipaBOYHbIE MaTepHallbl, pecypchl ceTh VHTepHeT; BlIageTh
npuéMaMM KOHCIIEKTUPOBAHMs TEKCTa, NpeoOpa3oBaHus HHGOpMALMU M3 OJHOU
3HAKOBOU CHUCTEMBI B IPYTYIO

1.19

co3/aBaTh COOCTBEHHBbIC NHCbMEHHBIE U KpaTKHE YCTHBIE COOOLIeHHs, 0000mas
MH(GOPMAIMIO U3 HECKOJIBKMX HCTOYHHKOB (PU3MYECKOTO COJCp)KaHHs, B TOM YHCIE
nyOoJIMYHO  TPEACTAaBIATH  PE3YJNbTaThl  MPOEKTHOH WM HCCIIEAOBATENILCKOM
JeATENILHOCTH, MIPU 3TOM T'PaMOTHO HMCIOJIb30BaTh M3yYECHHBIN MOHATHHHBIN ammapat
Kypca (pHU3HUKH, COIPOBOKAATh BEICTYIUICHHE PE3CHTAINEH

1.20

IpU BBHIMOJHEHUH YYEOHBIX TMPOEKTOB W HCCIENOBAaHUN (PU3MUECKHX MPOLIECCOB
pacnpenenartb 00s3aHHOCTU B TPYINE B COOTBETCTBHM C IOCTaBJICHHBIMHU 3aJja4aMU,
CIeIUTh 3a BBIMOJHEHUEM IUIAHA JACUCTBUH U KOPPEKTUPOBATH €ro, aJeKBATHO




OLIEHMBAaTh  COOCTBEHHBIM  BKJaJ B  JIEATENbHOCTh  IPYNIBI,  BBICTpPAauBaTh
KOMMYHHKAaTHBHOE B3aUMOICHCTBHE, IPOSBIISASL TOTOBHOCTD pa3peIiaTh KOH(DIUKTHI

9 KIIACC

Kon

IIpoBepsiemble peaMeTHbIE Pe3yJbTAThl 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM
NMPorpaMMbl OCHOBHOI0 00111ero o0pa3oBaHusi

1.1

HCIOJIb30BATh N3YUYCHHBIC ITOHATHUA

1.2

pas3nuyaTh SBJICHUS 0 OMMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PUZNIECKOE SIBIICHUE

1.3

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3UYECKHX SBICHUHN B OKPYKAIOIIEM MHpE, B
TOM 4ymclie (pU3MYecKue SBICHUS B MPUPOJE, IPHU ITOM IEPEBOJIUTH MPAKTUYECKYIO
3amayy B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (TpHW3HAKH) (DU3UUCCKUX
SIBJIEHUM

1.4

ONMCHIBATh U3YUYEHHBIE CBOMCTBA Tell U (PM3UUECKUE SBICHUS, UCTONb3YSd (PU3NUYECKHE
BEJIMYMHBI, TIPU ONHUCAHUM MPABUIBHO TPAKTOBATH (PM3UUECKUN CMBICT MCIIOJIB3YEeMbIX
BEJIMYMH, OOO3HAUYEHHS U €IWHULBI (PU3NYECKUX BEJIMYMH, HAXOJUTh (OPMYIIHI,
CBSI3BIBAIOIME JIAHHYIO (U3MYECKYIO0 BEIHYMHY C JPYTMMH BEJIMYMHAMH, CTPOHTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIMYMH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (U3HUECKUE SBICHUS M MPOLECCHl, HCIOIB3YS
M3YYEHHBIE 3aKOHBI, IPU 3TOM J]aBaTh CJIOBECHYIO ()OPMYJIUPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTU4eCKOe BhIpaKEHUE

1.6

00BACHATH (PU3NUECKHE IPOLECCH] U CBOWCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYaIUil
IMMPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTCpa: BBIABIATH NPUYUHHO- CICACTBCHHBIC CBA3H,
CTPOUTH OOBSICHEHUE U3 2 — 3 TOTUYECKHX IIaroB ¢ TOMOIIBIO 2 —

3 U3y4eHHBIX CBOWMCTBA (PU3NYECKUX SBICHUHN, (PU3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbIC 3a/1a4H (ONMUPAIOIIUECS Ha CUCTEMY U3 2 — 3 ypaBHEHH), UCIIOJIB3YS
3aKOHBI ¥ POPMYJIBI, CBA3BIBAIOIINE (PU3HUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS
33724 3aIHMCHIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOMINE WIM HM30BITOYHBIC
JTaHHbIe, BBIOWPATh 3aKOHBI U (POPMyIBI, HEOOXOAUMBIC Ui PELICHUS,

IPOBOANTH PACUETHI U OIICHUBAThH PEATMCTUYHOCTD OTYUYCHHOTO 3HAUCHHS (PH3HUECKOM
BEJIMYMHBI

1.8

pacrmo3HaBaTh POOJIEMbl, KOTOPbIE MOKHO PEIIUTh IIPH MOMOIIU (PU3UIECKUX METOJIOB,
UCIIONIb3Ysl OINMCAHME MCCIENOBAHUSA, BBIACIATH IPOBEPSAEMOE IPEAIIOIOKEHHUE,
OLICHUBATh IIPABUJIBHOCTH IOPSAKA IPOBEAEHUS MCCIECIOBAaHUs, MCNaTh BBIBOIbI,
UHTEPIPETHPOBATH PE3YNIbTaThl HAOIIOIEHUH U OIBITOB

1.9

IPOBOJNTH OIBITH IO HAOMIOACHUIO (U3MUECKHUX SBICHUH WM (U3MYECKUX CBOMCTB
TEJI: CaMOCTOATEIbHO COOMpPATh YCTAHOBKY M3 M30BITOYHOrO0 Habopa 00OpyAOBaHMUS,
OITMCBHIBATh XOJI OIBITA U €T0 Pe3yIbTaThl, HOPMYITHPOBATH BBIBO/IBI

1.10

NPOBOJUTHh TPH HEOOXOJAWMOCTH CEpHUI0 TPSMBIX HM3MEPEHHU, OIpENelsis CpeiaHee
3HAUYCHHE W3MEpsSIeMO BeMWYUHBI ((HOKYCHOE paccTOSHUE COOWparomel JIMH3BI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHus (M3MEpPUTEIHLHOTO MPUOOpa)

1.11

MPOBOAMTH HCCIIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C HCIOJIb30BAaHUEM
OpsIMBIX  M3MEPEHUMN: IUIAaHMPOBAaTh MCCJIENOBAaHUE, CaMOCTOATEIBHO COOUpaTh
YCTaHOBKY, (DMKCHPOBATHh PE3YIbTATHI OTYYCHHON 3aBUCUIMOCTH (DU3HUECKUX BEIIUUUH
B BU/JIE TaOIHIM rPpaUKOB, JeNaTh BHIBOBI [0 pE3yJIbTaTaM HCCIIEOBAHUS

1.12

MPOBOJNTH KOCBEHHBIC U3MEPEHUS (PU3UUYECKUX BEIMUYWH: TUIAHUPOBATH M3MEPCHHSI,
coOMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U  BBINOJHATH HW3MEPEHUs, CIeays
NPEAJIOKEHHON HMHCTPYKIUMHU, BBIUUCIATH 3HAUYEHHUE BEIUYMHBI UM aHAJIU3UPOBATh
MOJTy4YEHHBIE PE3YJIbTAThl C YUYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUI

1.13

coOnroaTh TpaBWJIa TEXHUKH Oe30macHOCTH Tpu  p