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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE OCHOBHOT'O 00IIero o0pa3oBaHUs
COCTAaBJICHA HA OCHOBE TMOJOKEHU U TpeOOBaHWI K pe3ysibTaram
OCBOEHHMS Ha 0a30BOM ypOBHE OCHOBHOW 00Opa30oBaTEIbHON MPOrpaMMBl,
npencraBieHubix B @I'OC 000, a Takxke ¢ yu€toMm deaepanbHOI
paboueit mporpammbl BocnuTaHus U KoHuenmuu —mpenogaBaHus
yueOHoro npeamera « Pu3nkay.

CopnepxaHue  mporpamMMmbl 1o (U3MKE  HalpaBiIeHO  Ha
(opMHpOBaHHE €CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOYy4YaloIIMXCAd H
OpraHu3alMI0 W3y4YeHUs (PU3HKK Ha JACSITEIbHOCTHOM OcHOBE. B
nporpamme 1o (pu3uKe y4uThIBalOTCSI BOZMOKHOCTH Y4eOHOTO IpeaMeTa
B peanuzanuu TpedoBanuit ®I'OC OOO k mIaHUpPyEeMbIM JIMYHOCTHBIM U
METaIlpeAMETHBIM pe3yibTaTaM OOYYEHHs, a TaKXKe MEXIPEIMETHbIE
CBSA3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HA YPOBHE OCHOBHOIO
00111ero 00pa3oBaHus.

[Iporpamma 1o Qu3Mke ycTaHAaBIWBAET pacIpeesieHue y4yeOHOro
MaTepuaia mo rojaMm oOydeHus (10 Kjiaccam), ImpeajiaraeT MpUMEpPHYIO
MOCJIEI0BATENBHOCTh U3YUYEHHSI TEM, OCHOBAHHYIO Ha JIOTUKE PA3BUTHS
MPEAMETHOTO  COJACpPX)aHUSA M Y4YETE BO3PACTHBIX OCOOEHHOCTEHN
oOyyJaromxcsi.

[Iporpamma mno (¢u3uke pa3paboTaHa ¢ IETBIO  OKa3aHUS
METOJUYECKON MOMOIIM YYUTENI0 B CO3AaHMU padouel mporpammbl IO
y4eOHOMY MPEIMETY.

®duszrka SBISETCA CUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB, MOCKOJBKY (DU3NYECKUE 3aKOHBI JIeKAT B OCHOBE
IIPOIICCCOB M SIBJICHUM, N3y4aeMbIX XMMHUEH, OMOJIOTHEH, aCTPOHOMHUEH H
dbu3udyeckorr reorpaduell, BHOCHUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, NPEAOCTaBIsIeT Haubosee sCHble 00pa3lbl MPUMEHEHUs
Hay4YHOI'0 METOJa MO3HAHHUA, TO €CTh CIoco0a MOIyYeHHUs! JOCTOBEPHBIX
3HAHUU O MUpE.

OnHa W3 I7aBHBIX 32724 (QU3MYECKOro 00pasoBaHMs B CTPYKTYpe
oOmero oOpa3oBaHHs COCTOUT B (POPMHPOBAHUU ECTECTBEHHOHAYUHOUH
IPaMOTHOCTH M UHTEpECca K HayKe y 00y4YaroIMnXcs.

N3yuenne Qusznku Ha 0a30BOM YpPOBHE IpeAroJiaraeT OBJIaJCHUE
CJIIEIYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIUMU €CTECTBEHHO-
Hay4YHYIO TPaMOTHOCTb:

e HAY4YHO OOBACHSTH SIBICHUS;

e OIGHMBATh W TIOHMMAaTh OCOOCHHOCTH  HAYYHOTO
UCCJIEIOBaHUS;

e UVHTEPOPETUPOBATh JAHHBIE W UCIOJb30BaTh HAyYHbIC
JIOKa3aTeIbCTBA JJIs MOJTYYEHUS! BHIBOJIOB.

[ean wu3ydyenuss (GU3NKK HA YPOBHE OCHOBHOTO  OOIIEro
oOpazoBanusi omnpeneiaeHsl B KoHuenuuu mnpenogaBaHus Yy4eOHOTro
npeamera «®Pusnka» B 00pa30BaTENbHBIX oOpraHu3anusx Poccuiickoin
QOenepany,  pealu3yOIUX  OCHOBHblE  00IIeo0pa3oBaTeIbHbIC
IIPpOTpaMMBbl, YTBEPKAEHHOW pemenueM Komnernn MuHMCTEpPCTBA

npocenienus Poccuiickoit denepanuu (nmpotokon ot 3 nexkadbpst 2019 r.
Ne [1K4BH).



Henan uzyuyenus: puzuxm:

e TMpuOOpeTeHHWe UHTEpeca M CTpeMJICHUS OOydarommxcs K
HAyYHOMY U3YUEHHUIO MPUPOBI, PA3BUTHE UX WHTEIICKTYaTIbHBIX
Y TBOPUYECKHUX CITIOCOOHOCTEM;

e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJE TO3HAHUA U
dbopmupoBaHue HCCJIEI0BATENHCKOTO OTHOUIEHUS K
OKPYXAIOIUM SIBJICHUSIM;

e (opmHupoBaHHE HAyYHOTO MHPOBO33PEHHSI KaK pe3ysbTara
M3YYCHHUS OCHOB CTPOCHHMSI MaTepuu M (PyHAaMEHTaIbHBIX
3aKOHOB (PU3HKHU;

e (opmHpoBaHHE NPEJCTABICHUN O POJU (U3UKU IS Pa3BUTHS
JAPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHUH;

e pa3BUTHE TMPEACTABICHHA O BO3MOXHBIX cdepax Oyaymiei
podeCCUOHAIBHOM  JIEATEIbHOCTH, CBSI3aHHOM C  (PU3HKOMH,
HOJrOTOBKA K JaJIbHEHIIEMY OOyUEHHUIO B ’TOM HaIIPABJICHUU.

JlocTmxeHne 3TUX Ieleld MporpaMMbl O (U3UKE Ha YpOBHE

OCHOBHOrO  00miero  oOpa3oBaHUsi  OOECIIEYMBACTCS  pEHICHUEM
CIIEYIOIINX 3214

e TMpHOOpETEeHHE 3HAHWU O JMCKPETHOM CTPOCHHH BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, OJJICKTPUUYECKUX, MArHUTHBIX U
KBaHTOBBIX SIBJICHUSIX;

e MpPUOOpPETEHHWE YMEHHI ONUCHIBATH U OOBSICHATH (PU3HUECKHE
SIBIICHUS C MCTIOIH30BAHUEM IMOJYICHHBIX 3HAHUM;

e OCBOCHHE METOJOB PEUICHHs MPOCTEHININX pacuéTHBIX 3a1ad C
UCIIOJb30BaHUEM  (PU3MYECKUX  MOJeNel, TBOPYECKHX U
PaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHMI HAOIIOAATH MPUPOIHBIE SIBJICHUS M BBIOTHSITD
OMBITHI, JTA0OpaTOpHBIE pabdOTHl W  IKCIEPUMEHTAIbHbIC
MCCIIEJIOBAHUS C UCIIOJIb30BaHUEM U3MEPUTEIbHBIX IPUOOPOB;

e OCBOEHHE MNPUEMOB paboThl ¢ wuHPOpMaNHEH (HUIUIECKOTO
ColepKaHus, BKIOYas HMHQOpPMAIMIO O  COBPEMEHHBIX
JTOCTHKECHUSIX (PU3UKK, aHadW3 W KPUTUYECKOE OILIEHWBAaHUE
uH(pOpMaLINY;

e 3HAKOMCTBO cO cepamu mpodhecCUOHATHHOU JESITEIbHOCTH,
CBS3aHHBIMU C (PU3UKOH, U COBPEMEHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMHU Ha JIOCTIKCHUAX (PU3NICCKON HAYKH.

Ha usydyenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOT'O
obmero oOpa3zoBanus oTBoauTcs 238 yacoB: B 7 kjacce — 68 dacoB (2
yaca B HeJCN), B 8 kiacce — 68 yacos (2 yaca B Henemo), B 9 kimacce —
102 yaca (3 yaca B HEJIEJIIO).

[Ipennaraemsiii B nmporpamme 1no Qu3uke NepedyeHb J1adopaToOpHBIX
paboT M OMBITOB HOCUT PEKOMEHJATENbHBIA XapaKTep, YUUTENb AENaeT
BBIOOp TMpOBEACHUS JIaDOPATOPHBIX pabOT U OMNBITOB C Y4ETOM
WH]JIUBUIYJTBHBIX 0COOEHHOCTEN oOydJaroruxcs, CIIMCKa
AKCIIEPUMEHTAJIBHBIX 3aJaHuil, NpeajaraéMblX B pPaMKaX OCHOBHOIO
roCyJJapCTBEHHOTO 9K3aMeHa o pusuke.



COILEPKAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3nka u e€ poJsib B NO3HAHNM OKPYKAKOIIEr0 MUPA.

@u3nka — Hayka O mnpupone. SBineHus npuponpl. DPusndeckue
SBJICHUS: MEXaHUYECKHE, TEIUIOBBIE, DJJICKTPUUYECKUE, MArHUTHEIE,
CBETOBBIE, 3ByKOBBIC.

®duznueckre BelUyuHbl. M3MepeHue (PU3MUECKUX  BEIMYUH.
Ousznueckue mnpubopsl. [lorpemHocTs u3MepeHuit. MexayHapoaHAs
CUCTEeMa €IMHMUII.

Kak ¢usuka m apyrve ecTecTBEHHbIE HAyKH H3Y4aloT MPUPOJY.
EcTecTBeHHOHAyuUHBI METOJ] TIO3HAHMS: HAOJIIOJEHUE, IMOCTAaHOBKA
HAay4YHOTO BONPOCA, BBIJBM)KEHUE THUIOTE3, SKCIEPUMEHT MO IMPOBEPKE
TUIIOTE3, 00BsCHEHUE Halro/aeMoro siBiieHus. Onucanue (Qpuanueckux
SIBJIEHUU C IIOMOIIBIO MOJIEJIEH.

Jemoncmpauuu.

1. MexaHuyeckue,  TEIUIOBbIE,  JJICKTPUYECKHE,  MarHUTHBIC,

CBETOBBIC SIBJICHUS.

2. O@usnyeckue MpUOOPHI W TpoUEAypa MNPSAMBIX H3MEpPEHUUN
aHAJIOrOBBIM U LU(PPOBBIM IPHUOOPOM.

Jlabopamopnwie pabomot u onvimel.

OmnpeneneHue EeHbl AeISHUS IIKaIbl U3MEPUTEIHLHOTO MPUoopa.
N3mepenue pacCTOsSHUMN.

N3mepenne 06bEMa KUIKOCTU U TBEPOTO TETA.

OnpeneneHue pa3MepoB MajbIX TE.

N3mepenue  Temmeparypbl NpU  MOMOIIM  >KUJIKOCTHOTO
TEpPMOMETpPA U JAaTYMKA TEMIEPATYpPHI.

6. IIpoBenaeHue uccienoBaHus MO MPOBEPKE TMIOTE3bI: NATBHOCTD
nojiéTra mapuka, MylmeHHOr0 TOPU30HTAIBHO, TEM OO0JIbIIE, YEM
0oJIbIIIE BBICOTA MTyCKa.

Paznen 2. [lepBoHaya/ibHbIE CBEJIEHUS O CTPOEHUH BelleCTBA.

CrtpoeHue BellecTBa: aTOMbl U MOJICKYJbI, UX pa3mephl. OINBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrxenue yactul BemecTBa. CBsI3b CKOPOCTH JBHXKEHUSI YaCTHUIL C
TemriepaTypoil. bpoyHoBckoe nBukenue, nuddysus. BzaumopeiicTBue
YaCTHIl BEIIECTBA: MPUTSHKECHUE U OTTAJIKWBaHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta3oB, >KUAKOCTEH U
TBEPIBIX (KPUCTAJUIMYECKUX) TeI. B3auMOCBsI3b MEXAy CBOMCTBaAMHU
BEILIECTB B PA3HBIX arperaTHhIX COCTOSHUSX U UX aTOMHOMOJICKYJISIPHBIM
ctpoeHrueM. OcOOEHHOCTH arperaTHbIX COCTOSTHUN BO/IBI.

Jemoncmpayuu.

1. HaOmionenune OpoyHOBCKOTO IBUKECHHUS.

2. HaGmronenue nuddysun.

3. HaGmronenue siBieHUN, OOBSCHSIONUXCS TMPUTSHKECHUEM WU
OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnwie pabomot u onvimel.

1. OueHka quaMeTpa aToMa METOJIOM PSAOB (C MCIOIb30BaHUEM
¢dororpaduii).

2. OnbIThl 1O HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

uhwNRE



3. OnbITel MO OOHApYKEHUIO JIEUCTBHSI CHJI  MOJEKYJISIPHOTO
MIPUTSIKEHUS.

Pa3nes 3. /IBukeHune u B3auMo/ieiicTBue TeJl.

Mexanunueckoe naBWKEHUE. PaBHOMEpHOE H  HEPAaBHOMEPHOE
nemwxkeHue. Ckopoctb. CpeaHsii CKOPOCTh TP HEPABHOMEPHOM
INBHKEHUU. Pacuér myTH U BpEMEHU IBUKEHUS.

SBnenue wuHepuMH. 3aKOH HWHEpLMH. B3auMmopeicTBue Ten Kak
IpUYMHA W3MEHEHUs CKOPOCTHM JBWKEHUsA Tel. Macca Kak Mepa
uHepTHOcTH Tena. IlnotHocTte BemiecTBa. CBSI3p  IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJI B €/IMHUIIE 00bEMA BEIIECTBA.

Cuita Kak XapakTepucTrKa B3auMoJercTBuUs Tell. Cuiia ynpyrocta u
3akoH ['yka. M3MepeHue cuibl C NMOMONIIBIO AUHAMOMETpA. SIBiIeHuUE
TATOTEHHs] U cuia TsokecTH. Cula TSKECTHM Ha JIpyrux IutaHertax. Bec
tena. HesecomocTs. CnioskeHHe CUII, HAIPABJICHHBIX IO OJHOM MPSMOM.
PaBHonelictByromas cui. Cwia TpeHHs. TpeHHe CKOJIBXEHUS U TPEHUE
nokosi. TpeHue B IpUpoOJE U TEXHUKE.

Jlemoncmpayuu.

1. HabOmrogeHne MEXaHMYECKOT O ABM)KEHUS Tea.

N3mepeHne CKopoCcTH IPSIMOJIMHENHOTO IBHKEHUS.
HabGnronenue sBieHus] HHEPLUU.

HabGnronenue nu3mMeHeHus: CKOpOCTH IPH B3aUMOJIEHCTBUU TE.
CpaBHeHHME MaCC MO B3aUMOACHCTBUIO TEIL.

CrnoxeHue cuJl, HalpaBJIEHHBIX MO OJHOU MPSIMOM.

JIaﬁopamoprte pa6ombt U onvimol.

1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JIBHKEHMs (IIapuka B
KUAKOCTH, MOJIEIH SJEKTPUUYECKOTO aBTOMOOUIISL U TaK Jajee).

2. OmpeneneHue CpeAHEM CKOPOCTH CKOJIBKEHUS Opycka WiIn
HIapyKa Mo HaKJIOHHOW IUIOCKOCTH.

3. Ompenenenue MIOTHOCTU TBEPIOTO Tea.

4. OnpIThl,  JIEMOHCTPUPYIOIIME  3aBHCUMOCTb  PAaCTSKECHHS
(nepopmManun) Ipy’UHbI OT TPUIOKEHHOU CHUJTBI.

5. OmbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI TPEHHUS
CKOJIb)KEHHSI OT Beca Tela M XapakKTepa COMPUKACAOIINXCS
ITOBEPXHOCTEMN.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, ;KUAKOCTEN U ra3os.

JaBnenue. CrnocoObl yMEHBINIEHUS W YBEIUYCHHUS JaBJICHUS.
JlaBnenue ra3za. 3aBUCUMOCTb JIABJICHHS Ta3a OT 00bEMa, TEMIEPATYPHI.
[lepenaua naBneHust TBEPABIMU TEIaMH, KUAKOCTAMHU U Ta3aMH. 3aKOH
[Tackans. [THeBMaTHUeCcKre MalIMHbI. 3aBUCUMOCTD JAaBJICHUS KUJKOCTH
or rayOunbl. ['mapocrarnueckuil mapamokc. CooOuiaronuecss Cocybl.
['unpaBnuyeckre MeXaHU3MBI.

Atmochepa 3emnu wu  atmocdepHoe gaBieHue. [IpuamHbBI
CYLIECTBOBaHMsI BO3AYyIIHOM 000m0uku 3emin. Oneir  Toppuueniu.
U3smepenne armocdepHOro maBieHHS. 3aBUCUMOCTh aTMoc(epHOTo
JaBJICHUSI OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl ansa uzmepeHus
aTMOC(EpHOTO J1aBJICHUSI.

JlelicTBHEe JKHJIKOCTA M Tra3a Ha MNOTPYKEHHOE B HHUX TEJO.
Brirankuaromas (apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ter.
BosznyxornnaBanue.

Jemoncmpayuu.

1. 3aBHCUMOCTb JAaBJIEHUS ra3a OT TEMIIEPATYPHI.

DU AW



[lepenaua naBiaeHUS KUIKOCTHIO U Ta30M.

CooOmaromuecs CoCy/bl.

['mppaBnuuecknii mpecc.

[TposiBnenue neiicTBUS aTMOC(PEPHOTO TABICHUSI.

3aBUCHUMOCTh BBITAJIKUBAIOUIEH CUJIBI OT 00BEMA MOTPYKEHHOM
YaCTH TEJNA U TIOTHOCTH KUIKOCTH.

7. PaBeHCTBO  BBITAJKUBAONIEH CWIBI BECYy  BBITECHEHHOM
KUJKOCTH.

8. YcCIOBHE IUJIaBaHUWS TEJ: IUIABAaHWUE WM TMOTPYKEHUE TENI B
3aBHCUMOCTH OT COOTHOIIEHUS IUIOTHOCTEN TEJA U KUIAKOCTH.

Jlabopamopnsie padbomot u onvimol.

1. HccnenoBanue 3aBUCHUMOCTHM Beca Tejla B Bojae OT 00BbEMa
MOTPYKEHHOU B KUJKOCTh YACTH Tea.

2. OmnpenenieHWE BBITATIKUBAIOMIEH CHIIbI, JEHCTBYIOIIEH Ha TEJO,
IIOIPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHUJIBI,
NEUCTBYIOIIEN HA TEJIO B KUIAKOCTH, OT MACCHI TeNa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIIEH
CWJIbl, JEHUCTBYIONIEH Ha TeIO0 B JKUIKOCTH, OT OOBEMA
IIOIPY’KEHHOM B JKUAKOCTb YaCTU TeJla W OT IUIOTHOCTH
YKUJIKOCTH.

5. KoHCTpynpoBaHHe apeoMeTpa WM KOHCTPYUPOBAHHUE JIOAKU U
onpeneseHue e€ rpy30n04bEMHOCTH.

Pa3znen 5. PaboTra M MOIIHOCTH. JHEPrus.

Mexannueckas padota. MOIIHOCTb.

[Ipoctbie MexaHW3MBbI: pblvar, OJOK, HAKJIOHHAS TIUIOCKOCTb.
[IpaBuno paBHOBecusi pbluara. I[IpuMeHeHune mnpaBwiIa paBHOBECUS
ppiuara K OJoky. «3onotoe mpaBuiao» MexaHuku. KIIJ[ mpocteix
MexaHu3MOB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHUKE.

Mexanunueckas sHeprusa. Kunernueckas U MoTeHUUAIbHAS SHEPIUs.
[IpeBpaiienrie OJHOTO BHJIa MEXAHUYECKOW 3HEPrud B APYroil. 3akoH
COXPaHEHHMS DHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpuMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomot u onvimol.

1. Onpenenenrie pabOTBI CHIBI TPEHUS TP PABHOMEPHOM

JBVKEHUM TeJa MO TOPU3OHTAIIBHOM TOBEPXHOCTH.

2. HccnenoBanue ycinoBUi paBHOBECHS pblUuara.

3. H3mepenue KII/] HakIIOHHOMN TIIIOCKOCTH.

4. M3ydeHune 3aKkOHA COXPAHEHUS MEXAHUYECKON YJHEPTUH.

8 KUIACC
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Pa3nes 6. TennioBble sAiB1eHUS.

OCHOBHBIE  TIOJIO)KEHUS  MOJICKYJSIPHO-KHHETHYECKOH  TEOpUHU
CTpoeHMs BellecTBa. Macca U pa3Mepbl aTOMOB U MOJEKys. ONBITHI,
MOJITBEPKIAIONINE OCHOBHBIC TOJIOKCHHUS MOJICKYIIPHOKHHETHYECKOM
TEOpHUHU.

Mogenn TBEPIOro, SKUIKOTO M Ta3000pa3HOTO  COCTOSHUMN
BemnecTBa. Kpucrammmyeckue u amopdusie Tena. OObsICHEHHE CBONCTB
ra3oB, JKUJKOCTEH U TBEPABIX TN HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO--



KHHETHYECKOU Teopun. CMauyMBaHUE U KallWJUISIpHBIE sIBJICHUS. TemnnoBoe
pacIIMpEHUE U CKATHE.

Temneparypa. CBsA3b TemmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO
IBWKEHUs 4acTull. BuyTpenHsis sHeprus. CrnocoObl U3MEHEHUS
BHYTPEHHEW SHEpruu: TeIvionepeaaya M coBepilieHue padoThl. Buibl
TEIUIONEPEAAYH: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyUYCHHE.

KosmuecTBO  TemnoTel. YenbHas TEIUIOEMKOCTh — BEIIECTBA.
TennooOMeH M TEMJIOBOE paBHOBECHE. YpPaBHEHHE TEIIOBOro OaliaHca.
[InaBreHre W OTBEPACBAHME KPUCTAJUIMYECKUX BEIIECTB. Y JIEJbHAS
Teryiora miasiieHus. [lapooOpazoBanue W KoHJeHcauus. Vcmapenue.
Kunenwe. VYaempHas  Temaora mapooOpa3oBaHUs.  3aBUCHMOCTH
TEMIIEPATYPhl KUIICHUSI OT aTMOCHEPHOTO JaBJICHHUS.

BrnaxxnocTh Bo3myXa.

DHeprus TOIIUBA. Y JebHas TEIUIOTa CTOPaHUSL.

[Ipunmuner  pabotel  TemwnoBbix aBurateneid KIIJ[ TtemmoBoro
nBuraresisa. TertoBble ABUTATEIU U 3allUTa OKPYKAIOMIEH CPEbI.

3aKOH COXpaHEHHSI M TMPEBPAIICHUS DHHEPTHUH B  TEIUIOBBIX

npoiieccax.
Jlemoncmpayuu.
1. HabmroneHnue OpoOyHOBCKOTO JBHXKCHHUSI.
2. HaGmronenue nuddyzun.
3. HaOmronenue siBIICHH cCMauMBaHKS M KaTWJUISIPHBIX SBJIICHUH.
4. HabGmroneHue TerIoBOro PacIIupeHus Tell.
5. M3MeHeHne [aBieHus Ta3a TMpU HU3MEHEHUH O0BEMa W

Harpe€BaHWU WIN OXJIAXKICHUU.

IIpaBuia u3mMepeHus TeEMIIEPATyphL.

Bunae! Tenonepenayn.

OxJ1a)KJIeHUE MpY COBEPILICHUN PAOOTBHI.

Harpesanue npu coBepIIeHHH padOThI BHELTHUMH CHJIAMH.

10. CpaBHEHME TEIIIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HabGmronenue KumeHusl.

12. HabmroieHue mocTosHCTBA TEMITEPATYPhI IIPU TUIABJICHUH.

13. Moaenu Tenja0BbIX IBUTATENCH.

Jlabopamopnsie pabomot u onvimol.

1. OnpIThl 1O OOHAPYXKEHUIO JCHCTBUS CHUJ  MOJIEKYJISIPHOTO
MPUTSHKCHUSL.

2. OnbITHl IO BBIPAUIMBAHUIO KPUCTAJLUIOB NOBAPEHHOM COJIM WJIU
caxapa.

3. OmpITel 1O HAOMIOJEHUIO TEIJIOBOTO PACHIUPEHUS Ta30B,
KHUIKOCTENU U TBEPABIX TEI.

4. OmpeneneHue NaBIeHUS BO3TyXa B OAJIJIOHE HITIPHIIA.

5. ONBITHL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD IABJICHUS BO3AyXa OT
ero o0bEMa 1 HarpeBaHUs UM OXJIAKICHUSI.

6. IIpoBepka rumoTe3bl JUHEHMHOW 3aBUCHUMOCTH JIJIMHBI CTOJIOMKA
KUIKOCTH B TEPMOMETPUIECKON TPyOKE OT TeMIIepaTyphl.

7. HaOGmromenne wW3MEHEHHMs BHYTpEHHEH OHEpPrud Tela B
pe3ynbTaTe TeIIonepeiadyu U padoThl BHEIIHUX CHIL

8. UccnemoBanue sBieHus TemjiooOMeHa TpU  CMEUIMBAaHUU
XOJIOJTHOW U TOPSAYEN BOJBI.

9. OmnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOU MpuU
TEMI000MEHE C HATPETHIM METATUIECKUM ITUITHHAPOM.
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10. OnpenienieHue yAeIbHOM TEINTIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpouecca UCIapeHus.

12. OnpenieNieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

13. OnpenienieHue yAeIbHOM TEIUIOTHI IIJIABJICHHUS JIbJA.

Pa3znes 7. DiiekTpryecKre 1 MArHUTHbIE SIBJICHUS.

OnekTpuzauuss  Tel.  J[Ba poma  DIEKTPUYECKUX  3apsJIOB.
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH KyrnoHa (3aBUCMMOCTBH CHIIBI
B3aMMOJECHUCTBUA 3aPSKEHHBIX TEJI OT BEJIWYWHBI 3apPAIOB U PACCTOSHUS
MEXy TeJIaMH ).

OnekTpudeckoe Tmone. HanpsskEHHOCTh  IIEKTPUYECKOTO  IMOJIS.
[IpuHIMO Cyneprno3uiMU SIAEKTPUUECKUX TOoJieh (Ha KayeCTBEHHOM
YpOBHE).

Hocurenu anekTpudeckux 3apa10B. DIEMEHTAPHBIN dIEKTPUYECKUI
3apsia.  Crpoenue aroma. I[IpoBOAHMKM W JUPIEKTPUKU. 3aKOH
COXPaHEHHUs AIEKTPUIECKOTr0 3apsaa.

OJIEKTPUYECKUM TOK. YCIOBHS CYHIECTBOBAHUS JJIEKTPUUYECKOTO
TOKa. VICTOYHMKM TOCTOAHHOTO TOKa. J[EMCTBUS 3NEKTPUYECKOTO TOKa
(TemioBOE, XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUI TOK B JKUIKOCTSIX
Y rasax.

OnekTtpuueckas nenb. Cuila TOKA. DIEKTPUUYECKOE HANPSHKEHUE.
ConpoTuBIICHHE TPOBOJHUKA. YIEIBHOE COMPOTUBIICHUE BEIIECTBA.
3akoH Oma mis ydactka uenu. llocnemoBarenbHoe W mapajuielIbHOE
COEIMHEHME MPOBOIHUKOB.

PaGoTa 1 MOIIHOCTH 3NeKTpUYecKoro Toka. 3akon Jlxoymns—JIenna.
DNEeKTpUYECKUE LENU U MOTPEOUTENN SJIEKTPUUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHBIE MarHuThHl. B3anMonencTBHE NMOCTOSIHHBIX MAarHUTOB.
MaruutHoe noje. MarHuTHoe 1oJjie 3eMJIM U €r0 3HaU€HUE U1 )KU3HU Ha
3emne. OmnbiT Opcrega. MarHUTHOE TIOJI€  DJIEKTPUYECKOTO TOKA.
[IprmeHeHne PIEKTPOMAarHUTOB B TEXHUKE. J[€HCTBME MAarHUTHOTO TOJIS
Ha MNOPOBOAHUK C TOKOM. OJIEKTPOABUIATEIb IOCTOSIHHOIO TOKA.
Hcnonp30BaHue 37EKTpOABUTATENICHd B TEXHHUYECKUX YCTPOMCTBAX U Ha
TPAHCIIOPTE.

OnbiTel  @apaness. SBiaeHHE  DJIEKTPOMATHUTHOM  HMHAYKIHM.
[IpaBuno  Jlenuma.  DnekTporeHeparop. CnocoObl  MOJy4YeHUs
ANEKTPUYECKON  DHEPTrUU. JEKTPOCTAHIIMM HA  BO30OHOBIISIEMBIX
HWCTOYHUKAX SHEPTUMU.

Jemoncmpauuu.

1. DJIEKTpHU3aIus Tell.

2. JIBa poma DNEKTPUYECKHUX 3apsAIOB W B3aWUMOJECUCTBUE
3apSIKCHHBIX TEI.

YCTpOUCTBO U AEHUCTBUE DIIEKTPOCKOIIA.
DIEeKTpOoCTaTUUECKast UHIYKIHS.

3aKOH COXpaHEHUS SJICKTPUUECKUX 3aPSI0B.
[IpOBOTHUKH U TUDIICKTPUKH.

MoaenupoBaHue CUIIOBBIX JTUHUAN SJIEKTPUYECKOTO TTOJIS.
M cTOYHMKH IOCTOSIHHOTO TOKA.

JIeiCTBHS 3IIEKTPUUECKOTO TOKA.

10. DNEKTPUYECKUN TOK B KUJIKOCTH.

11. ['a30Bb1M pa3ps.

12. I3MepeHne Cuiibl TOKa aMIepPMETPOM.
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13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,

25.

N3MepeHune aIeKTpUIeCKOro HANPSKEHUS BOJIBTMETPOM.
Peocrar 1 Mara3us COnpoOTUBICHUN.

B3anmoaeiicTBre ITOCTOSIHHBIX MAarHUTOB.

MopaenupoBaHie€  HEBO3MOXKHOCTH  pa3CiCHUsS  IOJIOCOB
MAar"ura.

MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB.
OnbIT IpcTena.

MarauTtHoe 1oJie ToKa. DJIEKTPOMarHur.

JleiicTBrE MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEb TOCTOSHHOTO TOKA.

HccnenoBanue sIBICHUS JIEKTPOMATHUTHOM MHTYKIIVH.

OnbiTel Dapajes.

3aBUCUMOCTh HalpaBJiICHUS WHIYKIIMOHHOTO TOKAa OT YCJIOBHM
€ro BO3HUKHOBEHMUS.

DJIEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol.

1.

10.

11.

12.

13.
14.

15.

16.

17.

18.

OnbITE 110 HAOIIOACHUIO AJICKTPU3AIMN TEJT MHAYKIHUECH U TPH
CONPUKOCHOBEHUH.

HccnenoBanne AEUCTBUA SJICKTPUUECKOTO MOJISI HA TPOBOTHUKH
U TUAJICKTPUKH.

CoOopka u nmpoBepka pabOThI AIEKTPUICCKON LETTH TOCTOSTHHOTO
TOKa.

W3mepeHue u peryIupoBaHue CUJTbI TOKA.

N3mepenue u peryaIupoBaHue HAMPSKEHUS.

HccnenoBaHnne 3aBUCHMMOCTH CHJIBI TOKa, UAYIIETO 4epe3
pPE3UCTOp, OT COMPOTHUBIICHHS PE3UCTOpPa M HAMNpPsHKEHUS Ha
pe3ucTope.

OnpIThl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh JJIEKTPUUECKOIO
COINPOTUBJICHUA TPOBOJHHUKA OT €ro JUJIMHBI, IUIOIIadn
MOMEPEYHOT0 CeYEHUs U MaTepuaa.

[IpoBepka MpaBuiia CIIOKEHUS HaIpsHKEHUM pu
MOCJIEIOBATEILHOM COCIMHEHUH JABYX PE3UCTOPOB.

IIpoBepka mnpaBwiIa JIsI CUJBI TOKa IIpM MapauieIbHOM
COCIMHEHUU PE3UCTOPOB.

OmnpeneneHue pabOTHI DJIEKTPUUYECKOTO TOKA, HAYIIETO uepes
pe3ucTop.

OrnpenesnieHue MOITHOCTH JIEKTPUUECKOrO0 TOKA, BbIJICIISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKa, HWIYIIETO 4Yepe3
JAMITOYKY, OT HAIPSIKEHHUS Ha HEll.

Onpenenenue KII1/] narpeBatersi.

HUccienoBane MarHUTHOTO  B3aWUMOJEHCTBUA  ITOCTOSHHBIX
Mar"HuTOB.

N3ydeHre MarHUTHOTO TOJS TOCTOSIHHBIX MAarHUTOB MPU HUX
00bEIMHEHUU U Pa3JIeJICHUH.

HccnenoBanre ACUCTBUS IJIEKTPUUYECKOrO TOKA HA MATHUTHYIO
CTpEJIKY.

OneITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHUJIBI
B3aMMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHUJIBI TOKa W
HaIlpaBJICHUs TOKA B KaTYIIIKE.

N3yueHue nelcTBUS MarHUTHOTO MOJIsl HAa TPOBOIHUK C TOKOM.



19. KoHCcTpyHnpoBaHue U u3ydeHue paboThl HJIEKTPOABUTaTENS.

20. I3mepenne KII/I a5iekTpoaBUTaTenbHOM YCTAHOBKH.

21. ONBITBI IO  HCCIEAOBAHUIO  SIBJIICHUS  DJIEKTPOMAarHUTHOM
VHIYKIMHU: UCCIEAOBAaHNE N3MECHEHUM 3HAYCHUS U HAIPaBJICHUS
VHIYKIIMOHHOT'O TOKA.

9 KJIACC

Pa3nen 8. Mexanndeckue siBJIeHUS.

Mexannueckoe JBmkeHMEe. MarepuanbHas Touka. Cucrema
orcu€Ta. OTHOCUTEIBPHOCTh MEXAHWUYECKOrO JBUXKEHHUsS. PaBHOMepHOE
NPSMOJIMHEWHOE  JIBHIKCHUE. HepaBHomepnoe IPSAMOJIMHENHOE
nerkeHue. CpenHsss 1 MTHOBEHHAsA CKOPOCTH TeJIa IPU HEPABHOMEPHOM
JBH>KCHUMU.

Yckopenue.  PaBHOYCKOpEHHOE — NIPSIMOJIMHEHHOE  JABUXKCHHE.
CBobogHoe nagenue. OnbIThl ['anumnes.

PaBHOMepHOE IBHKEHHME MO OKpYyKHOCTH. Ilepmonm m wacrtora
oOpamenusi. Jlu"eitHass u yriioBas ckopocTu. lLleHTpocTpemuTenbHoe
YCKOPEHHUE.

[lepBoiii 3ax0oH Herotona. Bropoit 3akon Herotona. Tperuid 3akoH
Herorona. [IpuHIum cynepno3suuuu Cui.

Cuna ynopyroctu. 3akoH ['yka. Cuma TpeHus: cHiIa TpEHUA
CKOJIBKEHUSI, CUJIa TPEHHUS ITOKOsI, APYTUE BUbI TPEHUSL.

Cuna TsSKECTM MW 3aKOH BCEMHUPHOIO TITOTEHHUS. Y CKOPECHHE
cBoOOgHOrO majeHud. J[Bwkenue maHeT Bokpyr Connua. Ilepsas
KOCMMYECKast CKOPOCTb. HeBECOMOCTD U Ieperpysku.

PaBHOBecue MarepuanbHOW TOYKH. AOCOIIOTHO TBEPIOE TEIO.
PaBHOBecHe TBEpPIOro Tena C 3aKpEIIEHHON OCBhIO BpalleHUs. MOMEHT
cunsl. LleHTp TspkecTH.

Nmnynec Tena. M3meHenue wummnyibca. MMmynbec cuiibl. 3aKkoH
COXpaHEHHMs UMITYyJIbca. PEakKTUBHOE IBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. Pabora cuia  TsKecTw,
ynpyroctu, TpeHus. CBsi3b sHepruu u padbotsl. [loTeHnanbHas YHEpTUs
T€a, MOJHATOTO HaJ MOBEPXHOCTBIO 3eMiM. lloTeHumanbHas sHeprus
cxarou npyxuHbl. KuHernueckas sHeprus. Teopema 0 KMHETHYECKON
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUH.

Jlemoncmpayuu.

1. HaOmroneHne MeXaHWMYECKOTO ABUKEHHUS Tela OTHOCUTEIHHO

pPAa3HBIX TEJ OTCUYETA.

2. CpaBHEHME MyTeWd U TPACKTOPUM JABUKEHHSI OJHOTO M TOTO XK€
TeJIa OTHOCUTEIBHO PA3HbIX TEJI OTCUETA.

3. 3mepeHne CKOPOCTM W YCKOPEHHS  IPSAMOJIUHEUHOIO
JBH>KCHUSL.

4. HccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JBUKEHUS.

5. HaGmronenue nBrkeHHs Tela o OKPYKHOCTH.

6. HaOmronenue MexaHUUYECKUX SBJICHUN, MPOUCXOISANIUX B
cucreMe orcu€ra «Temexka» mnpu €€ pPaBHOMEPHOM U
YCKOPEHHOM JIBIDKCHUH OTHOCHUTEIILHO KaOnuHeTa (PU3UKHU.

7. 3aBUCHUMOCTb YCKOPEHHS TeJla OT MacChl T€lla U JIEUCTBYIOLIEH
Ha HErO CHUJIBL.

8. HaOmionenue paBeHcTBa CUIT IPU B3aUMOICHCTBUM TEL.

9. HM3mMmeHeHune Beca Tela pu YCKOPEHHOM JIBUKEHUH.



10. [Tepenaua umiynbca npyu B3aUMOJICUCTBUU TEJL.

11. [Ipeobpa3zoBanus SHEPTUU MPU B3aUMOICUCTBUH TE.

12. CoxpaHeHHe UMITYJIbCca MPU HEYIPYTOM B3aUMOICUCTBUU.

13. CoxpaHeHue MMITyJIbCa pu abCONIOTHO YIPYrom
B3aMMO/ICVICTBUMU.

14. HabOmoieHue peakTUBHOTO JIBUXKCHMUS.

15. CoxpaHeHre MEXaHU4YEeCKOM SHEPIUH MPU CBOOOIHOM MaICHUU.

16. CoxpaHeHHEe MEXaHUYECKOW PHEPruu MpHU JIBUKEHUU Teja IMOJ
JNEUCTBUEM IPYKUHBI.

Jlabopamopnwie pabomot u onvimel.

1. KoHcTpynpoBanwe TpakTa sl pa3srOHa H  JalbHEWILIEro
PABHOMEPHOTO JIBUKEHUS IIAPUKA WU TEICKKHU.

2. OmpenenieHHEe CpPEIHEN CKOPOCTH CKOJBXEHUS Opycka Wiu
JBIKEHUS IIapUKA 110 HAKJIOHHOM IJIOCKOCTH.

3. OmpeneneHue yCKOpEHHUs Tejda MPU  PaBHOYCKOPEHHOM
JBW)KEHUU 110 HAKJIOHHOM MIIOCKOCTH.

4. WccnenoBaHue  3aBUCHUMOCTH YT OT  BPEMEHH  IIpHU
PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 HayalbHOW CKOPOCTH.

5. IIpoBepka rumoressl: €CAU MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HavalbHON CKOPOCTH IIyTH OTHOCSTCS KakK pPsii HEYETHBIX
4yucesl, TO COOTBETCTBYIOIINE TPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

6. MccnegoBaHre 3aBUCUMOCTHY CHJIBI TPEHUSI CKOJIBXKEHUS OT CHUJIBI

HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenerne KO3h HUIMEHTA TPEHHUS CKOIBKCHHUSL.

Omnpenenenue )KECTKOCTU MPYKUHBI.

9. Onpenenenve pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM

JOBW)KEHUU Teja M0 TOPU30HTAIbHON MOBEPXHOCTH.
10. Onpenienienre padboOThl CUIIBI YIPYTOCTH MPU MOABEME Tpy3a C
WCTIOJb30BaHUEM HEMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3ydenue 3akoHa COXpaHEHUs SHEPTUMU.

Pa3znen 9. Mexanuveckne KoJj1e0aHUS U BOJIHBI.

KonebarensHoe JIBUKEHHE. OcHoBHBIE XapaKTePUCTUKHU
KojeOaHuii: Tepuoja, dYacToTa, aMIUIMTyJda. MaremaThudeckuii o
NPYXXUHHBIN MasTHUKH. [IpeBpaiieHue SHEpruM Mpu KoJaedaTeIbHOM
JBUKEHUU.

3aryxaronue kosicbanusi. BeiHyXIeHHBbIE KojeOaHus. Pe3oHaHc.
Mexannueckre BOJIHBI. CBOWCTBA MeXaHWUYECKUX BOJH. [IpomonbHbIe U
MonepeyHble BOJIHBL. J[IMHA BOJHBI U CKOPOCTh €€ pacnpOCTpPaHEHUS.
MexaHnuecKkue BOJHBI B TBEPJIOM TeJIE, CEICMUYECKUE BOJTHBI.

3Byk. I'poMkocTs 3Byka U BbIcOTa TOHA. OTpaxkeHHE 3ByKa.
NHudpa3Byk U yabTpa3ByK.

Jlemoncmpayuu.

1. HaOmromenune xosie0aHuil T IOA AEHUCTBUEM CHUJIIBI TSDKECTA U

CHUJIBI YIIPYTOCTH.

2. HaGmonenue konebaHuil Tpy3a Ha HUTH U Ha MIPYKHUHE.

3. HaOmronenue BRIHY)ICHHBIX KOJIEOAHUN U pE30HAHCA.

4. PacnpocTpaHeHue MpOAOIBHBIX U MOINEPEYHbIX BOJH (HA

MOJIEJIN).

5. HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUI PE30HAHC.

Jlabopamopnuie pabomot u onvimel.
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1. OHpC,ZIeJIGHI/IG YaCTOThI U IICpUOaa KoJIeOaHHI MaTEeMaTHYECKOTO

MasTHUKA.

2. OmpegeneHne 4acTOThl M mepuofa KoieOaHW MPYKUHHOTO
MasiTHUKA.

3. Hccnenosanue 3aBUCUMOCTH repuoa KoJIe0aHu

MOJBEILICHHOTO K HUTU I'py3a OT JJIUHbI HUTH.
4. WccnenoBaHue 3aBUCHMOCTH TEpUOJAA KOJI€OaHUM MPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a.

5. I[IpoBepka HE3aBUCUMOCTH IMepHOJia  KoJieOaHWM  rpy3a,
NOABELIEHHOTO K HUTHU, OT MacChl Ipy3a.

6. OIBITHI, TEMOHCTPUPYIOIIIE 3aBHCUMOCTD MIEPHOAA KOJICOaHUN
MPY>KUHHOTO MasiTHUKA OT MAacCChl IPy3a U )KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO MaICHHUS.

Pazgen 10. DiiekTpoMarHMTHOE I0JIE M JJIEKTPOMATHUTHBIE
BOJIHBI.

DNEeKTPOMArHUTHOE TOJI€. DJIEKTPOMAarHUTHbIE BOJHBI. (CBOMCTBa
AJEKTPOMArHuTHBIX ~ BOAH.  IlIkanma  2JEKTPOMArHUTHBIX  BOJIH.
Hcnonb3oBaHue 37€KTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja cera. CkopocTh cBeTta. BomHOBBIE
CBOICTBA CBETA.

Jemoncmpauuu.

1. CBOMCTBa JEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOIMCTBA CBETA.

Jlabopamopnsie padbomot u onvimol.

1. M3yuyeHue CBOWCTB JJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO

MOOUJIBLHOTO TenedoHa.

Pa3znen 11. CBeToBBIE sIBJIEHMSI.

JlyueBas wmopnens cBera. HMcrounukm cBera. Ilpsmonuneinnoe
pactpoctpaHeHnue ceta. 3atmeHus Connina u JIynel. OTpaxeHue cBeTa.
[Tnockoe 3epkaino. 3aKoH OTpaKEHHUsI CBETA.

[Ipenomnenue cBera. 3akoH nmpenomsieHuss cBeta. [lomHoe
BHYTpEHHEE OTpakeHue cBeta. VIcmosib30BaHME TMOJHOTO BHYTPEHHETO
OTPAXKEHUS B ONITUYECKUX CBETOBOAX.

Jlunza. Xon mydeit B nuH3e. Ontuyeckas cucrema (oToarrmapara,
MUKpPOCKOTIA U TejecKomna. ['a3 kak ontuyeckas cucteMa. bam3opykocThb
U JaJTbHO30PKOCTb.

Paznoxxenue 6enoro ceera B cnektp. OnbiTel HetoToHa. CloxkeHue
CIIEKTpAJIbHBIX LIBETOB. J{ucnepcus ceera.

Jlemoncmpauuu.

1. IIpsMonuHENHOE pacpOCTPaHEHUE CBETA.

2. OTpaxkeHue CBeTa.

3. Tlonydyenue mzo0pakeHUN B TJIOCKOM, BOTHYTOM M BBITYKJIOM
3epKaJiax.

IIpenomiienue ceera.

OnTuuecKknii CBETOBOI.

Xop ydyei B coouparomien JuH3e.

XoJ JIydeu B pacCEUBAOIIEH JIMH3E.

[osy4eHne n300paKeHUi ¢ HOMOLLBIO JIHH3.

[Tpuniun nevictBus poroanmnapara, MUKpPOCKOIA U TEIECKOMA.
10 Moaensb ria3za.

11. PaznoxeHue 6e1oro cBeTa B CIIEKT).
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12. [lonydyenue Oenoro cBeTa Mpu CIOKEHUU CBETa PA3HBIX IIBETOB.

Jlabopamopnsie padbomot u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yria OTPA)XKEHHSI CBETOBOTO JIyya

OT yIJia majeHus.

2. M3yuenue XxapaKTepUCTHUK HU300pKECHUS MPEAMETa B TIOCKOM

3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIJIa IPEJTOMIIEHUS CBETOBOTO JIy4ya

OT yIJla MaJICHUsI Ha TPaHULIEC «BO31YX—CTEKIIO).

4. TlomyueHue n300paKeHUN C IIOMOIIIBIO COOMPAIOIICH JTUH3HI.

5. Ompeznenenue (POKYCHOTO pacCTOSIHUSI M ONTHYECKOW CHIIbI

coOuparomei JTUH3HI.

6. OIBITHI 11O Pa3JIOKEHUIO OEJIOTO CBETA B CHEKTP.

7. ONBITHI 110 BOCIPHUATHIO I[BETA NMPEIMETOB MMPU UX HAOIIOJCHUU

4yepe3 [IBETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBbIe sIBJICHUSI.

OmneiTel Pezepdopaa u mmanerapuas mozaens atroma. Mojenb atoma
bopa. Ucnyckanne u noriomienue ceera atomoM. KBanTel. JInHenyateie
CIIEKTPBI.

PanunoaktuBHOCTh. Asb(a, Oeta- m ramma-uzinyudeHus. CTpoeHue
aTOMHOTrO snapa. HykiioHHass wmonenb aroMHOro siapa. IM30Tombl.
PannoaktuBHbIe npeBpamenus. llepuon nonypacnaaga aTOMHBIX s€Ep.

SnepHple peaknuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO U MAacCOBOIO
4HCeNl. DHEPIUs CBSI3M aTOMHBIX sifiep. CBsi3b MacChl M dHepruu. Peakuuu
cuHTe3a u AeneHus aaep. Mcrounuku sneprun CoJiHIA U 3BE3].

Snepnas sHepreTuka. JleWcTBUS pagMOAKTUBHBIX W3Jy4YEHUH Ha
KUBBIC OPTAHU3MBI.

Hemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOLIEHUS.

CrexTpbl pa3IMYHbIX ra30B.

CnekTp Bomopoa.

Hab6mronenue TpekoB B kamepe Buibcona.

PaboTa cu€Turika HOHU3UPYIOIIUX U3TYyUCHH.

Perucrtpanus u3iaydeHus NpUPOAHBIX MUHEPATIOB U MPOAYKTOB.

JIaﬁopamopubte padomuel u onvimol.

1. HaOmropeHue CIIONIHBIX U JIMHEWYATHIX CIEKTPOB U3TYUCHHS.

2. HccrnenoBanue TpPEKOB: W3MEPEHUE DHEPIHMM YaCTHIBI  T10

TOPMO3HOMY TTyTH (110 poTorpadusim).

3. M3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBbHO-0000 AU MOAYJIb.

[ToBTOpUTENHEHO-0000MAOMNY ~ MOAYAh  TPEIHAa3HAYeH IS
CHUCTEMaTH3allMi M OO0OOIIECHHUS MPEIMETHOTO COJICpKaHUSI U OMbITA
NEeATEIbHOCTH, TTPUOOPETEHHOTO MPHU U3YUYEHUHU BCEro Kypca (DU3UKH, a
TaKXe JJIsl TOJTOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IIO
¢uznke 111 00yHaromMXCsl, BBIOPABIIKX 3TOT YU€OHBIN MTpeIMeET.

[Tpu W3yYEHUH JTAHHOTO MOYJIst peanu3yrTcs u
CHUCTEMATU3UPYIOTCS  BHJBI  JICATEIBHOCTH, HA OCHOBE KOTOPBIX
obecrieunMBaeTCsl  JIOCTHXKEHHE MPEIMETHBIX UM METalmpeaMETHBIX
IJIAaHUPYEMBIX pE3yNbTaTOB oOydeHus, dbopmupyetcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh. OCBOEHHE HAYYHBIX METOJIOB
UCCIICOBAHUS SIBIICHUI TMPUPOJABl U TEXHHUKH, OBJIAJICHHE YMEHUAMHU

=

SIGIPEN



OOBACHATh (PU3WYECKUE SBIICHUS, TPUMEHSA TMOJyYCHHbIC 3HAHMUS,
pelIaTh 3a1a4u, B TOM YHCJIE KAY€CTBEHHBIE U SKCIIEPUMEHTAJIBHBIE.

[IpuHIMNIMANBEHO AEATEIIBHOCTHBIA XapakTep MAaHHOTIO pasziena
peanu3yercs 3a Cu€T TOro, YTO OOydYarolluecs BBINOJHSIOT 3aJaHusi, B
KOTOPBIX UM MPEJIaracTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHUH PACIIO3HABATH U HAYYHO OOBSICHATH
du3nuecKue SBICHUS B OKPYKAIOIIEH MPUPOJIE ¥ TIOBCETHEBHOM KU3HM,

WCIIOJIb30BaTh HAyYHBIE METOJbI HCCIEAOBaHUS  (U3MUECCKUX
ABJICHUNA, B TOM WYHCJIE Ui NPOBEPKUM THUIOTE3 M IOJIYYECHHS
TEOPETUYECKHUX BBIBOJIOB;
OOBSICHATH HAy4HbIE OCHOBBI HamOOJIe€ BaXXHBIX JOCTHKEHUU
COBPEMEHHBIX TEXHOJIOTHM, HAPUMEP, MPAKTHUYECKOTO HCIOIb30BAHUS
Pa3IMYHbIX UCTOYHUMKOB JHEPIrMH HAa OCHOBE 3aKOHA IPEBpALLCHUS U
COXpaHECHUS BCEX W3BECTHBIX BUJIOB SHEPIUHU.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI
HO ®U33UKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUA

N3yyenue ¢u3nku Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHMs

HalpaBJI€HO Ha JOCTWKEHHE JIMYHOCTHBIX, METAllPpEIMETHBIX U
MIPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

B pesynbraTte u3ydeHus (QU3MKA HAa yYpOBHE OCHOBHOTO OOIIETO

oOpa3zoBanusi y oOydaromerocss OyayT CQOPMHUPOBAHBI CIEAYIOIINE
JMYHOCTHBIC PE3YJIbTAThl B UACTH:

1) IaTPHOTHYECKOT0 BOCTIMTAHMSA:
— IPOSIBJICHUE UHTEpPECa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO
pOCCUNCKON (hU3UIECKON HAYKH; 5
— IEHHOCTHOE OTHOLIEHUE K IJOCTHKEHUSM POCCUUCKUX YUYEHBIX--
g)I/BI/IKOB;

) rPa’KIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:
— TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYKIEHHH OOIIECTBEHHO
3HAYMMBIX M OTUYECKHUX MpOOJEM, CBS3aHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHKECHUN (DU3UKY;
— OCO3HaHUE BAXHOCTU MOPAIbHO-ITUYECKUX IPUHIUIIOB B
NEATEIIBHOCTH YUEHOTO;
3) 3cTeTH4eCKOro BOCIIMTAHUS:
— BOCIPHUATHE 3CTETHMYECKUX KayecTB (PU3MUECKOM Hayku: e€
TapMOHUYHOI'O IIOCTPOEHHUsI, CTPOIOCTH, TOUHOCTH, JTJAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOT' 0 TIO3HAHMSI:
— OCO3HaHME IIEHHOCTH (U3NYECKOM HayKM Kak MOLIHOTO
WHCTPYMEHTAa TO3HAaHHWS MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH,
BAKHEMIIEN COCTABISAIONIEN KYIbTYPHI;
—  pa3BUTHE  HAay4YHOM  JIIOOO3HATENILHOCTH,  MHTEpeca K
MCCIIEI0BATEIIbCKOM AEATEIBHOCTH;
S5) dopmupoBaHust KYJbTYPbl 310POBbS M 3MOIMOHAIBLHOIO
0J1aronoJryyus:
— OCO3HaHHE LIEHHOCTU 0€30MacHOro o0pasa >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU MpaBUil 0€30MacHOTO MOBEACHHUS
Ha TpaHCIOPTE, HaA JOporax, C DOJIEKTPUYECKHMM M TEIUIOBBIM
00OpyI0BaHUEM B IOMAIIHUX YCIOBUSIX;
— c()OPMUPOBAHHOCTh HaBbIKA pedIieKCUU, MPU3HAHUE CBOETO IMpaBa
Ha OLIMOKY M TaKOT0 K€ MpaBa y Jpyroro 4eioBeKa;
6) TPYA0BOIr0 BOCIIUTAHHUSI:
— AKTUBHOE Y4YacTHE B PEIICHUU MPAKTUYECKHX 3a7ay (B paMKax
CEMBH, o0pa3oBaTeNbHOM OpraHu3aluu, ropozja, Kpasi)
TEXHOJIOTUYECKOW W COLMAJIBbHON HANpaBIEHHOCTH, TPEOYIOIIHUX B
TOM 4Hclie U (PU3UUECKUX 3HAHUM;
— HMHTEpPEC K MPAKTUUYECKOMY HM3YyUYEHHUIO MPO(PECCUi, CBSI3aHHBIX C
(bu3HUKOK;
7) IKOJIOTHYECKOT0 BOCTIMTAHNS
— OpHUEHTallUd Ha NpPUMEHEHUE (PU3NYECKUX 3HAHUU JUIsl pelIeHUs
3a/lady B 00JIACTU OKpYKaroueh cpejibl, MIaHUPOBAHUS MOCTYIKOB U
OLICHKH MX BO3MOXHBIX ITOCIEACTBUU I OKPYKAIOLIEU CPENbl;
— OCO3HAHME TJI00AILHOTO XapakTepa HKOJOTHYECKUX MpoljeM u
IIyTEN UX PELLIECHUS;



e 8) amanTamum K M3MEHSIIOIIMMCS YCJIOBHUSM COIHUAJIBLHONH M
IPUPOAHON Cpelbl:

e — MOTPEOHOCTH BO B3aUMOJEHCTBUHU MPHU BBITOJIHEHUH UCCIIEJOBAHUMA
U TPOEKTOB (PU3MUECKON HAMPABIEHHOCTHU, OTKPHITOCTH OIBITY U
3HAHUSIM JIPYTHX;

e — MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pE3 MPAKTUYECKYIO
NEATEIbHOCTD;

e — TOTpeOHOCTH B (OPMHPOBAHUM HOBBIX 3HAHUH, B TOM YHCIIE
bopMyIMpOBaTh UJIEU, TOHATHUS, TUMIOTE3bI O (PU3UUECKUX O0BEKTAX U
SBJICHUSX;

e — OCO3HaHUE ACPUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B
o0nacTu Qpu3uKY;

e — [IUIAHMPOBAHHE CBOETO pAa3BUTUS B MNPUOOPETEHUU HOBBIX
bu3NUecKuX 3HaAHUI;
e — CTpEeMJICHHE aHaJU3UPOBATH U BBIABIATH B3aUMOCBS3U MPUPO/IBI,

oOlmecTBa M HSKOHOMHMKM, B TOM UHCI€ C HCIOJIb30BAHHEM
(bu3NYEeCKUX 3HAHUI;

e — OLEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS Ha OKPYXKAIOLIYIO
Cpely, BOBMOKHBIX INI00AIbHBIX MTOCIEICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesymbraTe OCBOEHUS TIporpaMMbl MO (U3UKE Ha YpOBHE
OCHOBHOro  oOmiero  oOpa3zoBanus y  oOydawmierocs  OyayT
chOpMUPOBAaHbI  MeTampeaIMeTHbIE  Pe3yJbTaThl,  BKJIIOUYAIOININE
M03HABATEIIbHBIC YHHUBEpCaJIbHbIC y4eOHBIC JCHCTBUS,
KOMMYHHKATUBHBIC YHHBEpPCAJIbHBIC yueOHBIC ACHCTBUS, PETyJISTHBHBIC
YHHUBEpCaJIbHBIC YICOHBIC ICHCTBUSI.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUA

ba3oBble 1ornueckue aeiicTBU:

e BBIBJISITh U  XapaKTepU30BaTh CYIICCTBEHHBIE MPU3HAKU
0OBEKTOB (ABJICHUI );

e YCTaHABIWMBAaTh CYIISCTBCHHBIH TPU3HAK KIaccU(PHUKAIUH,
OCHOBaHWS /711 0000IIEHHS 1 CPABHEHUS,

e BBISABIISTH 3aKOHOMEPHOCTH u MIPOTUBOPEUHS B
paccMmaTpuBaeMblx  (akTax, JaHHBIX U HAOJIOJACHUSX,
OTHOCSIIUXCS K (DU3UICCKUM SIBIICHUSIM;

e BBIABISITH TMPUYUHHO-CIICICTBCHHBIE CBS3M TIPU  H3YYCHUU
¢u3NUeCKUX SBICHUM W TPOIECCOB, JIeTaTh BBIBOJIBI C
HCIIOJIb30BaHUEM JEeTYKTUBHBIX u WHTyKTUBHBIX
YMO3aKJIIOUCHUM, BBIIBUTATh THIOTE3bI O  B3aWMOCBSI3SX
(bU3UYECKUX BEJIMYUH,

e CaMOCTOSITEILHO  BBIOMpaTh  CHOCOO  pemieHus  y4eOHOM
¢usnueckoir 3agaud  (CpaBHEHHE HECKOJBKHUX BapHAHTOB
penieHusi, BbIOOp  HauOosiee  TOAXONAIIET0O C  y4€TOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBrle ucciaenoBarejabCcKue 1eMCTBUSA.

e HCIOJb30BAaTh BOMPOCHI KAaK HCCIENOBATEIbCKUA HHCTPYMEHT

MO3HAHUS;



IPOBOJUTH 10 CAMOCTOSITEJIBHO COCTAaBJICHHOMY IIJIaHY OIIBIT,
HECJIOKHBIN buznyeckuit HKCIIEPUMEHT, HE0OJIbIIOE
ucclieioBaHue (PU3MUECKOTO SBICHMUS;

OLIEHMBAaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAILIHIO,
HOJYYECHHYIO B XOJIE UCCIIEIOBAHUS WM YKCIIEPUMEHTA;
CaMOCTOSITENNIbHO (popMynHpoBaTh 00OOIIEHUS M BBIBOJABI IIO
pe3yabTataMm POBEAEHHOTO HaAOIIOIeHUS, OIIBITA,
UCCIIeI0BAHUS;

POTHO3MPOBATHh BO3MOXKHOE JajbHEUIIIee pa3BUTHE (PU3NUIECKUX
MPOIIECCOB, a TAKXKE BBIIBUTaTh MPEANOJIOKEHHUS 00 UX Pa3BUTHU
B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmei:

MPUMEHATh PA3IUYHbIE METOAbI, UHCTPYMEHTBI M 3aMpPOChl MPU
noucke H ordope HUHPOPMAUU WIM J@HHBIX C Y4ETOM
PEJIOKEHHON yueOHOM (pu3nuecKoi 3a/1auu;

aHAJIU3UPOBaTh, CUCTEMATHU3UPOBATbH MW  HMHTEPIPETHUPOBATH
MH(}OpMaALUIO Pa3IMYHBIX BUAOB U (POPM MIPENCTABICHHUS;
CaMOCTOSITEIILHO BBIOMpATH ONTUMAJIBHYIO bopmy
MpeACTaBICHUs] MHGOPMAMM M HWLIIOCTPUPOBATh PEIIAEMbIE
3a/lauyd HECJIOKHBIMH CXEMaMH, JuarpamMmaMu, UHOU Trpaduxoit
U UX KOMOMHALIUSAMHU.

KOMMyHI/IKaTI/IBH])Ie YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBl/lﬂZ

B XoJe OOCyXJeHus y4eOHOro Marepuana, pe3yJbTaToB
7a00paTopHbIX pabOT W MPOEKTOB 3aJlaBaTh BOIMPOCHI IO
CyIIECTBY  OOCYXKJaeMOil TeMbl M  BBICKa3bIBaTh  WUJCH,
HalleJICHHbIE  HA  pEIIeHHEe 3aJaud W MOJJIEpKaHUE
O1arokeyIaTeIbHOCTH OOIIEHNS;

COTIOCTAaBISATb CBOM  CYXIEHUSI C CYXKACHUAMHU JIPYTHX
YYaCTHUKOB JHaJIora, OOHApY>KUBaTh pa3JUYUe M CXOJCTBO
TIO3UIINI;

BBIPKAaTh CBOIO TOYKY 3pEHHMS B YCTHBIX W THCHMEHHBIX
TEKCTax;

MyOJIMYHO MPECTABIIATh pe3yJIbTaThl BBITIOJTHEHHOTO
(bu3HUecKoro omneITa (3KCIEPUMEHTA, UCCIICIOBAHMS, POEKTA);
NOHUMAaTh M HWCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW U
WHIUBUyAIbHOW  paOOTBl  TPU  pEIICHUU  KOHKPETHOU
(dusnuecko mpoOIeMbl;

NPUHUMATh I[€JIM COBMECTHOM JESTEIbHOCTH, OPTraHU30BLIBATH
JIEUCTBUA TI0 €€ JTOCTIKCHHIO: PACTIPENESITh POIH, 00CYXKIaTh
MpOIIECCHl W PE3yJbTaThl COBMECTHOM padoTh, 0000mIaTh
MHEHHS HECKOJIbKUX JIFO/ICH;

BBITIOJTHATh CBOKO 4acTh pabOThI, JIOCTUTasi KauyeCTBEHHOTO
pe3yabTara MO CBOEMY HAIpPABICHUI0O U KOOPAUHUPYS CBOU
JEUCTBUS C JPYTUMU YWIEHAMU KOMAaH/IbI;

OIICHMBATh KayeCTBO CBOETO BKJAaga B OOMUH TPOIYKT TIO
KPUTEPUSIM, CAMOCTOSITETIEHO CPOPMYTUPOBAHHBIM Y4ACTHUKAMHU
B3aHMOJICHUCTBHSI.

PeryisiTuBHBIC YHUBepCAJbHbIe y4eOHbIe 1eficTBUS

Camoopranusamnus:



BBISBIISITh TPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CHUTYaIUsX,
TpeOyIOMMX JJi pemeHus: GU3NYECKUX 3HAHHI;
OPUEHTHPOBATHCS B PA3IUYHBIX MOAXOAAaX MPUHATHS PEIICHUM
(MHOUBHIyalbHOE, TMPHUHATHE pEIICHUS B TpyIIe, NPUHITHE
pelIeHU TPyMIon);

CaMOCTOSITENIbHO COCTABJIATH AITOPUTM peIleHus (HU3nUecKoi
3aJayi WM IUIaHa MCCIEJOBaHHUS C YYETOM HMMEIOMIMXCS
pPECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
HpeziaraeéMble BApUaHThl PELICHU;

7ienaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJIL, 3MOIIHOH3JILHBIﬁ HHTCE/VICKT:

JaBaTh aJCKBATHYIO OLIEHKY CHUTyallMW W Mpejjaratb IUlaH e€
M3MEHEHHS;

OOBSACHATH MPUUYMHBI JOCTHKEHUS (HEJOCTHIKEHHSI) PE3YJIbTATOBR
JESITEIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTh (B TOM YHCJIE B XOA
BBIMOJIHEHUS (U3NYECKOTO HCCIIEOBaHUS WIM TPOEKTa) Ha
OCHOBE HOBBIX OOCTOSITENIBCTB, HW3MEHUBUIMXCS CHUTYAILH,
YCTaHOBJICHHBIX OLIMOOK, BO3HUKILIUX TPYAHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUSM;

CTaBUTh C€0sl HA MECTO JAPYroro 4ejioBEKa B XOJE CIOpa WM
JUCKYCCUU Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U
JIOTHUKY JpYroro;

MPU3HABaTh CBOE MPABO Ha OLIMOKY NP PElIeHUH (U3HUYECKUX
3a/lay WM B YTBEPKICHUSIX HA HAYYHBIE TEMBI M TaKOE K€ MPaABO

JPyTOTO.

HHPEAMETHBIE PE3YJIbTATBI

K koHmy oOydeHuss B 7 KJjacce MpeaMETHbIE pe3yibTaThl Ha
0a30BOM  YpOBHE  JIOJDKHBI ~ OTpaxaTb  C(OPMHUPOBAHHOCTH Y
0o0y4aronnxcsi yMEHUM:

WCIIONIB30BaTh TOHATHSA: (U3MYECCKHUE W XUMHUYCCKUC SIBICHMUS,
HAOJIIOICHUE, DOKCIEPUMEHT, MOJEeb, THUIMOTe3a, CAUHUIIBI
bu3HUecKuX BETUYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BellecTBa (TBEPAOE, MKUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBIKeHUE (paBHOMEpPHOE, HEPaBHOMEpPHOE, NPSIMOJMHEHHOE),
TPaeKTOpHUsl, paBHOJEHCTBYIOMAs cuia, aedopmarus (ympyras,
MJIaCTUYECKast ), HEBECOMOCTb, COOOILAOIIUECS COCYIbI;
paznuyath sBIeHUS (AuQdy3us, TEMIO0BOE BMKCHHUE YaCTHI]
BCIIECTBA, PABHOMEPHOE JBIKEHUE, HEPABHOMEPHOE JBMKCHHE,
WHEPIMSA, B3aUMOJCHCTBUE TEJ, pPAaBHOBECHE TBEPABIX TEN C
3aKpETUIEHHONW OChIO BPAICHUS, TIepeaayda JaBICHUS TBEPIBIMU
TeIaMH, KUAKOCTIMHU U Ta3aMu, arMochepHoe JaBJICHHE,
IUTABaHUE TEJ, TPEBpAIICHUS MEXaHUYECKOW DJHEPruu) IO
OMHMCAHUI0 HMX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3MUECKOE SIBICHUE;

pacmo3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3UYECKUX SIBIICHUU B
OKpYXAIoIeM MHpEe, B TOM 4YHCIEe (PU3NUECKHE SBICHUS B
NpUPOJIE: TPUMEPHI JIBUKCHHSI C Pa3IUYHBIMH CKOPOCTSIMH B
KUBOW U HEXXKUBOU MIPHUPOJIC, ICUCTBUE CUIIBI TPEHUS B TIPUPOIE



U TEXHHUKE, BIUSHUE aTMOC(PEPHOTO JaBJICHHUS Ha IKUBOU
OpraHu3M, IJIaBaHHE PBIO, pplYaru B Telle YEJOBEKa, MPU 3TOM
MEPEeBOUTh TMPAKTUYECKYI0 3a7ady B Yy4eOHYI0, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (IpU3HAKHU) PU3NUECKUX SBICHUI;
ONKCHIBAaTh M3YUYCHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHUS,
UCTIONB3YS (PM3MUECKHE BEIWYHMHBI (Macca, 00BEM, TIOTHOCTh
BEILIECTBA, BPEMS, IyTh, CKOPOCTb, CPENHSSI CKOpPOCTb, CHJa
YOPYIOCTH, CHJIa TSIKECTH, BEC Teja, CHIa TPEHUs, JABICHUE
(TBEpHoro Tema, JKUAKOCTH, ra3a), BBITAIKUBAIOLIAs CHIIA,
MeXaHWYecKasi padoTa, MOIIHOCTh, IIJIEYO CUJIbI, MOMEHT CHUJIbI,
KO3 (UIIUEHT MOJIE3HOTO JEHCTBUS MEXaHW3MOB, KMHETHYECKas
M T[OTEHUUAaJbHAs »>SHEpPrusl), NpU ONUCAHUU MPABUIBHO
TPAKTOBAaTh (DU3MUECKUNA CMBIC] HUCHOJb3YEMBIX BEJIWYUH, HUX
0003HaUECHUA U EOUHUIBI (U3UYECKUX BEJIUYUH, HAXOJIUTh
(opMyJibl, CBS3BIBAIOLIME JAHHYIO (DU3MUECKYIO BEJIUYUHY C
OPYTMMU  BEIMYMHAMH, CTPOUTh  TpaQUKA  U3YYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOICTBa Tes, (U3MYECKUE SBICHUS U
IPOLIECCHI, HCIIONB3Yys IpaBUJa CIOKEHHS CHJI (BIOJIb OJHOM
npsaMmoii), 3akoH I'yka, 3akoH Ilackamsa, 3akoH Apxumena,
MpaBWJIO paBHOBecUs pblyara (0JI0Ka), «30JI0TOE MPABUIIO»
MEXaHUKH, 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUH, IIPU 3TOM
JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMCHIBATh €0
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBACHATH (PU3NYECKUE SIBJICHMS, MPOIECChl U CBOMCTBA TEJ, B
TOM 4YHClI€e W B  KOHTEKCTE  CHUTyallUd  MPaKTHUKO-
OPUEHTHPOBAaHHOIO  XapakrTepa: BBISIBIISIT  ITPUYHHHO--
CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTHYECKHUX
IaroB ¢ Omnopod Ha 1—2 W3y4YEHHBIX CBOMCTBAa (PU3NYECKHUX
ABJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacuéTHble 3aauu B 1-2 neicTBuUs, UCOIb3Ysl 3aKOHBI U
(opMyIibl, CBsA3bIBaIOIIKME (PU3UYECKHUE BEIMYMHBL: HAa OCHOBE
aHaJaM3a YCJIOBUS 3aJa4M 3alMChIBAaTh KPAaTKOE YCIOBHE,
HOJCTaBIATh (PU3UUYECKHE BEIMYUHBI B (POPMYJIBI U MPOBOJIUTH
pacy€Tbl, HAXOJIUTh CIPABOYHbIE JaHHBIE, HEOOXOAUMBIC IS
penieHuss 3aJady, OLEHUBATh PEATMCTUYHOCTh IOJYYCHHOU
(bM3UICCKON BEIIMUUHEL;

pacrno3HaBaTh NpoOIeMbl, KOTOPHIE MOXKHO PEIIUTDH MPH TOMOIIN
(U3MUECKMX METOJIOB, B ONUCAHUU MCCIEIOBAHUS BBIIETAThH
OpoBepsAeMOe MpPEAnosioXkeHue (TUIoTe3y), paziudyarb U
MHTEPIPETUPOBATH MOJTYUSHHBIN PEe3yIbTaT, HAXOIUTh OLIUOKHU B
XO/JI€ OMBITA, JAEJIaTh BBIBOJBI 10 €r0 PE3yJIbTaTaM;

MPOBOAUTH OMBITHl MO HAONIONEHUIO (U3UYECKUX SBIICHUN WU
(¢u3MUecKuX CBOMCTB Tel: (POPMYJIHPOBATH IPOBEPSIEMbIC
OPEAnoiaoXKeHus, coOupaTh YCTAHOBKY U3 MPEIJIOKEHHOIO
o0Opy/OBaHus, 3allMChIBaTh XOJ ONbITa W (HOPMYIUPOBATH
BBIBO/JIBI;

BBIIIOJIHATH IPSIMBIE M3MEPEHUs PACCTOSIHUS, BPEMEHH, MAacChl
Tena, OOBEMA, CWIbBl M TEMIEpaTypbl C HCIOJb30BAaHUEM
aHAJIOTOBBIX M LU(POBBIX NPUOOPOB, 3aMMCHIBATh NOKAa3aHUS



npuOOpoB ¢ YYETOM 3aJlaHHOM a0CONIOTHOM MOTPEUIHOCTH
U3MEPECHN;

MPOBOANTH HCCJIEOBAaHUE 3aBUCHUMOCTH OJHOW (hHU3HUecKoi
BEJIMYHMHBI OT JIPYroMl C HKCIOJb30BAHUEM MPSIMBIX W3MEPEHUM
(3aBHCHMOCTHU MyTH PABHOMEPHO JBUKYILETOCS TEJa OT BPEMEHU
NBIKEHUS Tella, CHJIbl TPEHUS CKOJIBKEHHS OT Beca Tela,
KadyecTBa 00pabOTKU MOBEPXHOCTEH TENl U HE3aBUCUMOCTHU CHUJIbI
TPEHUS OT IUIOLIAAN COIMPUKOCHOBEHUS TEJI, CHIIBI YIIPYTOCTH OT
YIJWHEHUS TPYKUHBI, BBITAJKUBAIOUIEH CUJIBI OT 00bEMa
NOTPY>KEHHOM YacTU Tela W OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT INIYOMHBI, HA KOTOPYIO
MOTPY’KEHO TEJIO, YCIOBUW TUIaBaHUS TEJ, YCIOBUW PaBHOBECHS
ppluara W OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOTO
UCCJIEIOBaHUSI, COOMpaTh YCTAHOBKY W BBINOJHATH U3MEPEHUS,
cienysi TMPENJIOKEHHOMY IUIaHy, (UKCHPOBATH PE3yJIbTaThl
MOJIYYEHHOM 3aBHCHUMOCTH (PU3MYECKHX BEJIMYMH B BUJE
MPEMIOKEHHBIX Ta0MUL W rpaduKoB, JENaTh BBIBOABI 110
pe3yJbTaTaM UCCIEIOBAHNUS;

IPOBOJUTh KOCBEHHBIE M3MEpeHUs (U3MUECKUX BEIUYUH
(TUIOTHOCTH BEIIECTBA >KUAKOCTH U TBEPJOTO TeNa, CUJla TPEHUS
CKOJBXEHMS, [aBICHHE BO3/JyXa, BBITAJKHUBAIOLIAs CHUJIA,
JIEUCTBYIOIIAs HA MOTPYKEHHOE B KUIKOCTH TEJIO, KOIDPUITUEHT
IOJIE3HOTO  JEWCTBUS  IPOCTBIX  MEXAaHU3MOB),  CIEAys
NPEAJIOKEHHOW WHCTPYKIMU: TP  BBIIIOJIHEHUU HW3MEPEHUN
coOUpaTh JKCIEPUMEHTAIBHYI0 YCTAHOBKY U  BBIYHUCISTH
3HAYEHUE MCKOMOM BEJIMYMHBI;

coONo/IaTh TMpaBWia TEXHUKH O€30MacHOCTH Mpu padbore ¢
1a60paTOPHBIM 000PYAOBAHUEM;

YKa3bIBaTh MPUHIUIIBI JACHCTBUS MNPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETpP, COOOIAIOIIHECS
cocynibl, 0apoMeTp, pbluar, MOJBUKHBIN W HEMOABMKHBIN OJIOK,
HAKJIOHHAS! TJIOCKOCT;

XapaKTEepU30BaTh MPUHIIUIIBI JEHCTBUS U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPON Ha WX omucaHus (B TOM
qucrie: NOIIUITHUKH, YCTPOMCTBO BOJONPOBO/IA,
TUJPABIMYECKUN IPECC, MAHOMETP, BBICOTOMED, IOPIIHEBOU
HAcOC, apeoOMETp), UCIIOJIb3Ysl 3HAHUS O CBOMCTBaX (PU3MUECKHUX
ABJICHUM W HeoOxomumple  (Qu3Myeckue  3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOIUTE TpPUMEPhl (HAXOAUTh HH(POPMAIUIO O MPUMEPaAX)
MPAKTUYECKOTO  HCIOJb30BaHUS  (U3NYECKUX  3HAHUH B
MMOBCETHEBHON KU3HM JII OOECIedYeHHs] OE€30MacHOCTH TIpH
oOpameHn ¢ TpuOOpaMH W TEXHHUUYECKUMHU YCTPOUCTBAMH,
COXpaHEHUsl 3/I0POBbSi U COOJIIOICHHS HOPM SKOJOTUYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeEE;

OCYIIECTBJISITh OTOOP MCTOYHHKOB MH(popManuu B HTEpHETE B
COOTBETCTBUM C 33JJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCSA 3HAHUW W MyTEM  CPaBHEHUS]  PA3TMUYHBIX
UCTOYHUKOB  BBIIENATH HH(OpPMAIMIO, KOTOpas SBIsETCA
IPOTUBOPEYUBOUN UIIM MOXKET ObITh HETOCTOBEPHOU;



UCIIOJb30BaTh IpPU BBINOJIHEHUN YYEOHBIX 3aJaHuil Hay4dHO-
MIOIYJISIPHY O JUTEPATyPy buznyeckoro COJIepKaHMUS,
CIIPAaBOYHBIE MaTepuaibl, pecypcbl ceth MHTepHer, Bianersb
npuéMaMy  KOHCIEKTUPOBAaHUS  TEKCTa,  IpeoOpa3oBaHUs
MH(POpPMAIMU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHbIE KpATKHE IHMCbMEHHBIE M YCTHBIE
cooOImeHusT Ha OCHOBE 2-3 HCTOYHHKOB UH(OpMaIUU
¢u3znyecKkoro cojiepkaHus, B TOM 4YHCIE MyOJMYHO JAeNaTh
KpaTKue COOOILIEHUs O pe3yJbTaTaX IMPOEKTOB WM Y4E€OHBIX
UCCJIEIOBAHNN, MPU 3TOM T'PAaMOTHO MCIIOJB30BaTh W3YYEHHBIN
NOHATUMHBIM ~ ammapar  Kypca  (U3MKH,  CONMPOBOXKIATh
BBICTYIUIEHUE MPE3EHTALUEN;

OpU  BBINOJIHEHWU YYE€OHBIX TMPOEKTOB U  HCCIEIOBaHUM
pacnpenenartb O00s3aHHOCTM B TpYIIE B COOTBETCTBHH C
[OCTABJICHHBIMU 3a/J1a4aMM, CIEAUTh 3a BBIITIOJIHEHHEM IUIAHA
JIeHCTBUI, aJIeKBaTHO OICHWBAaTh COOCTBECHHBIM BKJIaJ B
NEeATENbHOCTh  TPYNIbI,  BBICTPAWBaTh  KOMMYHUKATHBHOE
B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIUX.

K kxoHiy oOyueHuss B 8 Kkiacce mNpeaMETHbIE pe3ylbTaThl Ha
0a30BOM  YpPOBHE JOJDKHBI ~ OTpaxarb  C(HOPMHUPOBAHHOCTH
0o0y4JaronmMxcst yMEHUM:

VCTIOJIb30BATh TOHSTHS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE
JIBUYKEHUE aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA,
KpUCTANIMYECKUE MW aMopgHbIE Tela, HACBHIIICHHBIA U
HEHACBIIICHHBIM Tap, BIAKHOCTH BO3[yXa, TEMIEpaTypa,
BHYTPEHHSISI JHEpPrus, TEIUIOBOW JIBUTATElb, ASJIEMEHTAPHBIN
DJICKTPUYECKUN 3apsijl, JJIEKTPUUECKOE TII0JIe, MPOBOJHUKU U
TASJICKTPUKHU, TOCTOSHHBIA JJIEKTPUUECKUH TOK, MArHUTHOE
oJie;

paziuuath sBJEHUS (TEIJIOBOE paCIIUPEHUE U CHKaTHe,
Terionepeaaya, TEIJIOBOE paBHOBECHE, CMaJMBaHUE,
KaIlWJUISIPHBIC SIBJICHMS, UCIIAPEHUE, KOHICHCAIUsA, TJIABJICHHUE,
KpUcTaJIM3amus (OTBEpJACBaHUE), KHUIICHHE, TeIUIonepeaava
(TEenJI0MpPOBOJHOCTh, KOHBEKIUS, W3JIYUYEHHUE), BJIEKTPU3ALU
TEeJI, B3aUMOJICVICTBUE 3apsAI0B, ACHUCTBUA JIEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKAHUE, B3aUMOJICMCTBUE MArHUTOB, JICHMCTBUE
MarHuTHOTO MOJII HAa MPOBOJHHUK C TOKOM, 3JICKTPOMAarHWTHas
MHJIYKIIMS) 110 OMMCAHUIO UX XAaPaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3MYECKUX SIBJICHUU B
OKPYXAIoIleM MHpEe, B TOM 4YHCiIe (U3NUECKHE SBICHUS B
MPUPOJIE: MOBEPXHOCTHOE HATSXKECHUE Y KAWJLIAPHBIE SIBIICHUS B
MpUposie, KpHUCTaUIbl B mpupone, usnydeHue CouHila,
3aMep3aHue BOJIOEMOB, MOPCKHE OpHU3bI, OOpa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTpUYECKUE SIBJICHUS B aTmocdepe,
AJIEKTPUYECTBO >KMBBIX OPraHU3MOB, MAarHUTHOE MOJie 3eMIIH,
Jpeid MOIFOCOB, POIH MATHUTHOTO TIOJIS JIUIS JKU3HU Ha 3emiie,
MOJISIPHOE CUSIHUE, TIPU ATOM MEPEBOAUTH MPAKTUUECKYIO 33/1a4y
B y4eOHYI0, BBIJICATh CYIICCTBEHHBIE CBOMCTBA (NPU3HAKH)
(bU3UYECKUX SIBICHU;



ONMKCHIBATh U3YyYEHHBIE CBOMCTBA TeNl U (PU3MUYECKHE SIBICHMS,
UCTIONB3ysl (M3MYECKUE BETUYMHBI (TeMIlepaTypa, BHYTPCHHSISA
DHEPTUs, KOJWYECTBO TEIUIOTHI, yJAEIbHAs TEIIOEMKOCTh
BEIIECTBA, YJEJbHAs TEIJIOTa IUIABJIICHMS, YyJIeJbHAs TemioTa
napooOpa3oBaHusi, YyJeidbHas TEIJIOTa CropaHus TOIUIMBA,
KOd(DPUITMEHT TONe3HOTO  JCHCTBUSA  TETUIOBOM  MAIWHEI,
OTHOCHTEINbHAS BIAXKHOCTh BO3/yXa, JICKTPUUECKHM 3apsl, CHia
TOKA, AJIEKTPUUECKOE HAMPsKEHUE, COPOTUBIICHUE TTPOBOIHUKA,
ylIeNbHOE CONPOTHUBICHHE BeEllecTBa, paboTa M MOIIHOCTh
AIEKTPUYECKOT0 TOKa), MPU OMUCAHUM TMPABUIBLHO TPAKTOBATh
(U3UYECKUiT CMBICT HWCIIOJIB3yEMBIX BEJIHMYWH, O0O3HAUYCHUS U
CAVHUIBI  (PU3WYECKMX  BEIMYWH, HAXOIUTh  (HOpMyIIHI,
CBSA3BIBAIOIIME JAHHYIO (U3MUYECKYIO BEJIMYHUHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTHh TpadUKM M3YyUYEHHBIX 3aBUCUMOCTEH
(bu3HUEeCKNX BEJIUYUH;

XapaKTepHU30BaTh CBOWCTBA TeJ, (U3NYECKHE SBICHUS U
MPOIIECCHI, HCIONb3ysS OCHOBHBIC IMOJIOKEHUS MOJEKYISIPHO--
KUHETUYECKOW  TEOPUU  CTPOCHHUS  BEIIECTBA,  IPHUHIIMI
CYNEpIO3UIIMA TOoJe (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHHus 3apsga, 3akoH Oma JUIsi ydacTKa IeNd, 3aKOH
Jlxoyns—Jlenna, 3aK0OH COXpaHEHHUsI DHEPTUU, IIPU 3TOM JaBaTh
CIIOBECHYI0  (OpPMYJIUPOBKY 3aKOHAa M  3alHUChIBaTh  €ro
MaTEMaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UYECKUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyallUid TPaKTUKOOPUECHTHUPOBAHHOTO
XapaKTepa: BBIABISATh MPUYUHHOCIICICTBCHHBIE CBS3H, CTPOUTH
oObsicHeHHEe u3 1-2 JOTMYecKMX IIaroB ¢ omopod Ha 1-2
U3YYCHHBIX CBOWCTBAa (PU3WYECKUX SIBIEHUH, (HUUUIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemaTh pacuéTHbIC 3a7a4M B 2—3 ACHCTBUS, UCIIONIB3YsI 3aKOHBI U
dbopMyBl, CBA3BIBAIONINE (U3MYCCKUE BEIMYHMHBI: HAa OCHOBE
aHajM3a YCJOBHUS 3a7aud 3alHChIBaTh KPaTKOE YCJIOBHE,
BBISIBIISITh HEJIOCTATOK JAHHBIX JIJIST PEIICHHS 3aJlayu, BHIOMPATH
3aKOHBI ¥ (HOPMYJITBI, HEOOXOUMBIE JIJIsl €€ pellleHus, POBOAUTD
pacy€Thl M CpaBHHBATh IIOJyYE€HHOE 3HAYCHHE (QHU3NIecKon
BCJIMYMHBI C U3BECTHBIMH JJAHHBIMHU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTH TP TTOMOIITH
(Gu3HUEeCKMX METOJ0B, HCIOJIb3ysS OIHMCAHWE WCCIIEIOBAHNUSA,
BBIJICIIATH IPOBEPSIEMOC IIPEINOJIOKEHNE, OLIEHUBATh
NPaBUJIBHOCTh TIOpSJIKA TIPOBEACHHS HWCCIICAOBAHMS, JC/aTh
BBIBO/JIBI;

MIPOBOJIUTH OTBITHI 1O HAOIONCHUIO (PU3MUECKUX SBICHUU WIIH
(Gu3HUeCKUX CBOMCTB Tell (KAMMIISIPHBIC SBJICHHSI, 3aBUCUMOCTh
JaBJICHUAS BO3AyXa OT €ro o0BEMa, TemrmepaTyphl, CKOPOCTH
mpolecca OCTBIBAHHMS W HArpeBaHWs MPH H3IYYCHUH OT IIBETA
W3nyyarome — (morjomaroiieid)  MOBEPXHOCTH,  CKOPOCTH
WCTIApEHUsT BOJBI OT TEMIIEPATyphl XUAKOCTH W IUIOMIAANA €&
NOBEPXHOCTH,  DJJEKTpU3alMs  Tel W B3aUMOJEHUCTBUE
ANEKTPUYECKUX  3aps/ioB,  B3aUMOJEHCTBUE  TMOCTOSIHHBIX
MarHuTOB, BHU3YyallM3allMsl MArHUTHBIX TIOJIEW TOCTOSIHHBIX
MarHuTOB, ICUCTBHS MAaTHUTHOTO TTOJISI HA TIPOBOJHUK C TOKOM,



CBOWCTBA  DJIGKTPOMAarHuTa, CBOMCTBA  3JEKTPOIBUTATEIS
ITIOCTOSTHHOT'O TOKa): dbopMynupoBaTh IIPOBEPSIEMBIE
MPEANOJIOXKEHN, COOUpaTh YCTAHOBKY U3 NPENJI0KEHHOIO
0o00OpyJI0BaHuUs, OMHUCHIBaTH XOJA OIbITa W (OPMYIUPOBATH
BBIBOJIBL

BBITIOJIHATH IIPSAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOU
BJIAJKHOCTH  BO3JyXa, CHJBl  TOKA,  HANpPSDKEHUA  C
UCIIOJIb30BAHUEM  AHAJOTOBBIX  MPUOOPOB M JAaTYMKOB
(GU3MUEeCKUX BEJIIMYUH, CPABHUBATH PE3YJIbTAThl U3MEPEHUH C
y4€TOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;

MPOBOANTH HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (hU3HUECKON
BEJIMYMHBI OT JPYIOW C HCHOJB30BAHUEM MNPSIMBIX H3MEPECHUU
(3aBUCUMOCTb CONPOTHUBJICHUS MPOBOJHUKA OT €ro JUJIMHBI,
IUIOIIAN IIOIIEPEYHOI0 CEYEHUs U YACIBHOIO COIPOTHUBIICHUSA
BEILECTBA IIPOBOJAHMUKA, CWJIBI TOKA, UAYLIErO 4epe3 IPOBOJIHUK,

oT HaIpPsKCHUS Ha IMPOBO/IHUKCE, HCCJICAOBAHUC
IIOCICaA0BATCIILHOT'O u mapajyiCJbHOTO CO€I[I/IH€HI/II71
HpOBOI[HI/IKOB)I IUIAHUPOBATDH HCCICOOBAHUC, CO6I/IpaTI>

YCTAaHOBKY M BBIIIOJHATh MU3MEPEHUS, CIIEys NPEIJI0KEHHOMY
1aHy, (PUKCHUpPOBATh PE3yJbTaThl MOITYYEHHON 3aBUCUMOCTH B
BHUJIe Tabnui W rpaduKoB, A€NaTh BBIBOABI IO peE3yJibTaTam
UCCJIEIOBAHUS;

OPOBOJUTH KOCBEHHBIE HM3MEpPEHMUs] (PU3NYECKUX BEIUYUH
(ynensHas TEIII0EMKOCTb BEILIECTBA, COIPOTUBJICHUE
MPOBOJIHMKA, pabdoTa W MOIIHOCTh JJIEKTPUUYECKOTO TOKa):
IJIAaHUPOBATh ~ U3MEpPEHHUs, CcoOUpaTh SKCHEPUMEHTAIBHYIO
YCTaHOBKY, CJHEAys NPEIJOKEHHOW WHCTPYKLMH, U BBIYUCIATH
3HAYEHHE BEJINYUHBI,

coON0/IaTh TMpaBWjia TEXHUKH O€30MacHOCTU Mpu padore ¢
71a00paTOPHBIM 000PYAOBaAHUEM;

XapaKTEepHU30BaTh MPUHLHUIIBI JEHCTBUS U3YYEHHBIX NMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpON Ha MX omucaHusi (B TOM
YuCle: CUCTEMA OTOIUIEHHsS JOMOB, THUIPOMETp, IapoBas
TypOMHA, aMIIepMETp, BOJBTMETP, CUYETUHUK DIECKTPUUECKON
SHEPTUU, 3JIEKTPOOCBETUTEIbHbIE NPUOOPHI, HArpeBaTelbHbIE
AIEKTPONPUOOPHI (MPUMEPHI), DIEKTPUUECKUE MPEIOXPAHUTEIIH,
ANEKTPOMATHUT,  DJIEKTPOABUIATENb  I[OCTOSSHHOTO  TOKa),
WCTIONIB3Ysl 3HAHHWSI O CBOWCTBAX (U3WUYECKHX SBJICHHA W
HeoOXoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaThb  MPOCTbIE  TEXHUYECKUE  YCTpPOIlCTBA U
M3MEpUTENIbHbIE MPUOOPHI IO CXEMaM U CXEMAaTUYHBIM PUCYHKaM
(’KMIIKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETP, TUIPOMETD,
JBUTATENIb BHYTPEHHErO CrOpPaHUs, 3JIEKTPOCKOIN, PEOCTar),
COCTaBJISITh CXEMbI JIEKTPUUYECKHX LIeTIe C MOCieI0BaTeIbHbIM
U MapajulelIbHbIM COEIMHEHUEM BJIEMEHTOB, pasziinyasi yCIOBHBIC
0003HAYEHHUS FIEMEHTOB JIEKTPUUECKUX IIeTIeH;

NPUBOIUTH TMPHUMEPHl (HAXOAUTh HH(MOPMALKIO O MPUMEPAX)
OPAKTUYECKOTO  KCIOJb30BaHUA  (PU3MYECKUX  3HAHUH B
MOBCEAHEBHOM KU3HU 711 obOecrieyeHusi Oe30MacHOCTH MpHU
oOpamieHu ¢ OpuOOpaMu W TEXHUYECKHUMH YCTPOWCTBAMH,



COXpaHEHUsl 3/I0POBbSi U COOJIIOJICHUS HOPM SKOJOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

OCYIIECTBJIATh TOUCK MHGOpMAIK (GU3HIECKOTO COACPIKAHUS B
HNHTepHeTe, HA OCHOBE UMEIOLIUXCS 3HAHUN U MYTEM CPaBHEHUS
JOTIOJTHUTENBHBIX UCTOYHUKOB BBIJEIATH HH(OPMAIUIO, KOTOpast
SIBJISIETCS MPOTUBOPEUUBON UK MOXKET OBITh HEJOCTOBEPHOM;
WCIIOJIH30BaTh TPHU BBHITIOJIHGHUH YYCOHBIX 3aJaHUN HAayIHO--
MOMYJISIPHYO JUTEPATypy (hU3UIECKOTO COJIepKaHuUs,
CIIpaBOYHBIE MaTepualbl, pecypcbl ceth HHTepHeT, BIaETh
npuéMaMu  KOHCIIEKTUPOBAHMSI  TEKCTa,  MpeoOpa3oBaHMS
nH(OpMAITUU U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE TIMCbMEHHBIE M KpaTKHE YCTHBIC
cooOmenusi, 06001ass HHGOPMAITUIO U3 HECKOJBKUX UCTOYHUKOB
dusznueckoro - cojaepkaHus, B TOM  4Hcle  MyOJUYHO
OPEACTABIATh PE3YJIbTaThl MPOCKTHOW WIIM MCCIEAOBATEIbCKOU
NEATEeIbHOCTU, MPU ATOM TPAMOTHO HCIOJB30BaTh W3yUCHHBIN
MOHATUMHBIM  anmapar  Kypca  (U3UMKH,  CONPOBOXAATH
BBICTYIUIEHUE MTPE3CHTALlUE;

Opy  BBIIIOJIHEHUM YYE€OHBIX TMPOEKTOB M  HCCIEIOBAHUM
(bU3UYECKUX MPOIIECCOB paCHPEeNaTh 00SI3aHHOCTUA B TPYIINE B
COOTBETCTBUM C IIOCTABJICHHBIMH 3a/lauaMH, CJICAUTh 3a
BBIIIOJITHEHUEM IUIaHA JEWCTBUH M KOPPEKTUPOBATH  €rO,
aJIcKBaTHO OLIGHUBATh COOCTBEHHBIM BKJIAJl B JEATEIbHOCTH
IPYIIbl, BBICTPAUBAaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE,
MPOSIBIISASI TOTOBHOCTH pa3peiiath KOH(IUKTHI.

K xoHily oOydeHuss B 9 KJjacce NpeIMETHBIC pE3yJIbTaThl Ha
0a30BOM  YpPOBHE JIOJDKHBI ~ OTpaxarb  C(HOPMHUPOBAHHOCTh Yy
0o0y4Jaronuxcst yMEHUM:

MCIIOJIb30BaTh TIOHATHUSA: CUCTEMA OTCUETa, MaTepualbHasl TOUKa,
TPAeKTOPHUS,, OTHOCHUTEIHHOCTh MEXAaHUYECKOTO JIBMKCHHS,
nedopmanus (ympyras, MJIacTUyecKas), TpEHHUE,
LIEHTPOCTPEMUTENILHOE YCKOPEHUE, HEBECOMOCTb U TEPETPY3KHU,
LEHTP TSKECTH, AOCOIIOTHO TBEPAOE TENO, LEHTP TKECTH
TBEPJIOTO TeNa, paBHOBECHE, MEXaHUUECKHE KOJICOaHHs U BOJIHBI,
3BYK, WH(Pa3ByK M YIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJHBI,
IKaja DJEKTPOMAarHUTHBIX BOJIH, CBET, OJH30PYKOCTh W
JaJIbHO30PKOCTh, CHEKTPbl MCIyCKaHWS M MOTJIOUIeHMs, anbda,
Oera- 1 raMMa-U3Iy4eHHUsI, U30TOIIbI, siIepHasi SJHEPTEeTUKA;
pas3nuuaTh  SIBICHUSA ~ (paBHOMEpPHOE W HEpPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBIDKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE
IBUKEHHE, CBOOOTHOE Ta/IeHUe TeJl, PABHOMEPHOE JBUKEHHE 110
OKPY>KHOCTH, B3aUMOJCHCTBHE TeJl, PEaKTUBHOE JBHKEHUE,
KojeOaTeNbHOE JIBIDKEHHE (3aTyxXaloUle M BBIHYKICHHbBIC
KoJe0aHus1), pe30HAHC, BOJIHOBOE JIB)KEHUE, OTPAKEHHE 3BYKa,
NPSMOJIMHEHHOE PaclpoCTpaHEHHE, OTPAKEHUE U TPETOMIICHHUE
CBETa, IOJHOE BHYTPEHHEE OTpPaKEHUE CBETa, pa3JIoKEHUE
0emoro cBeta B CHEKTP M CJOXKEHHE CIEKTPaJIbHBIX IIBETOB,
JUCTIepCHUs CBETa, €CTECTBEHHAs paZlOaKTUBHOCTb,
BO3HUKHOBEHUE JIMHENYATOIO CIIEKTPa U3JIy4E€HHUs) [0 ONUCAHUIO
UX  XapakTEpHbIX CBOWCTB M Ha OCHOBE  OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;



pacno3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKHUX SIBICHUI B
OKpyXaromeM Mupe (B TOM uncie (U3UYECKUE SBJICHHUS B
MpUPOJIC: MPWINBLI U OTJIMUBBI, JIBHKEHUE IIaHeT COJHEYHOM
CUCTEMbI, PEaKTUBHOE JIBIDKEHHE  JKUBBIX  OPraHU3MOB,
BOCIIPUSITHE 3BYKOB KMBOTHBIMH, 3€MJIETPICEHHUE, CECMUYECKUE
BOJIHBI, I[yHAaMH, 3XO, IIB€Ta TE€J, ONTHUYECKHUE SIBJICHUS B
IpUPOJE, OHMOJIOTHYECKOE JIeHCTBHE BUJIUMOTO,
yIbTPapuOIECTOBOTO U PEHTI€HOBCKOTO U3IIyYEHUH,
€CTECTBEHHBIN paJIMOAKTUBHBIA (POH, KOCMHUYECKHE JIyYH,
PaAMOAaKTUBHOE H3JIyY€HHE TPHUPOAHBIX MUHEpAJIOB, JCHCTBUE
PaIMOAKTUBHBIX M3IYyYEHHN HA OpPraHU3M YEJOBEKa), MPU HTOM
MEPEBOJIUTh MPAKTUYECKYIO 3ajayy B Yy4e€OHYIO, BBIACIATH
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SIBICHUMN;
OMKCHIBATh HU3YyYEHHBIE CBOMCTBA Tell UM (PU3MUYECKHUE SIBICHHUS,
UCTIOJIb3YsST (DU3UYECKUE BEJIMYMHBI (CpPEelHsIsi U MIHOBEHHAs
CKOpPOCTh Tejla MNpU HEPABHOMEPHOM JBUKEHUU, YCKOPEHUE,
nepemMenieHle, MyTh, YrioBas CKOPOCTh, CHJIa TPEHUs, CHJIa
yIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHUE CBOOOHOTO MaJIeHUs, BEC
Tela, UMITYJIbC Tela, UMITYJIbC CHJIbl, MEXaHHuYecKasi padora u
MOITHOCTh, TOTEHIMAJIbHASI DSHEPrusi Teja, TMOJHIATOr0 Haj
MMOBEPXHOCTHIO  3€MJIM, TMOTEHIUAJIbHAS JHEPTrUsi  CHKaTou
OPYKUHBI, KHUHETUYECKAs DSHEpPrus, TIOJIHAs MEXaHU4ecKas
DHEPrus, TMEepuoJ M YacTtoTa KoyieOaHUW, JUIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETAa, MOKAa3aTellb
MPEJIOMJICHUSI CPE/ibl), MPHU OINUCAHWUU TPABUIBHO TPAKTOBATH
(bU3UYECKUI CMBICIT HMCIOJIB3YEMbIX BEJIMYMH, O0O3HAYEHUS U
AVHUIBI  (PU3NYECKHX  BEJIIMYWH, HAXOAUTh  (HOpMyIbI,
CBS3BIBAIOIIME JAHHYIO (U3HUYECKYIO BEIMYUHY C JAPYTUMH
BEJIMUUHAMH, CTPOUTHh TpaduKU H3YUYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKHUE SBICHUS W
IPOLIECChI, MCIOJB3YySl 3aKOH COXPAaHEHWSI SHEPruM, 3aKOH
BCEMUPHOr0 TATOTEHUS, MPUHIIUI CYNEPHO3ULIMU CUJI, TPUHIUIT
oTHOcuTEeIbHOCTH  ['anmunes, 3akoHel  HbrooTOHA, 3aKoH
COXpPAaHECHHUS] HMITYJIbCa, 3aKOHbl OTPAKECHUS W MPETOMIICHUS
CBETa, 3aKOHbI COXPAHEHUs 3apsAI0BOTO U MacCOBOTO UMCEN MpHU
SAIEPHBIX  peakuusxX, Npu  3TOM  JaBaThb  CIIOBECHYIO
(GOpMyIMpPOBKY 3aKOHa W 3aMUChIBATh €r0 MaTeMaTHYeCKOe
BBIPKECHHUE,

OOBACHATH (PU3NYECKUE MPOLIECCHl U CBOMCTBA TeJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallUll  MPaKTUKOOPUEHTUPOBAHHOTO
XapakTepa: BBISIBISATH MPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHEe u3 2-3 JIOTMYECKUX IIaroB ¢ Omopod Ha 2-3
U3YUYEHHBIX CBOWCTBA (PU3MUECKUX SBJICHUH, (HUINUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemarh pacu€THbIC 3a7aud (OMHUpAOIIUEcS Ha CUCTeMYy U3 2—3
YpaBHEHUH), HWCIONB3YS 3aKOHBI U (HOPMYJIbI, CBS3BIBAIOIINE
(du3nuecKrue BEJIMYMHBI: Ha OCHOBE aHall3a YCJOBHUS 3aJayM
3aMKUChIBaTh KPAaTKOE YCIOBHUE, BBIABISTH HEJOCTAIOUINE WIIU
U30bITOYHBIE  JaHHBIE, BHIOMpPAaTh 3aKOHBI H  (HOPMYIIBI,
HEOOXOAMMBIC JJIs PEUICHUs, MPOBOJAUTHh PACUEThl U OICHUBATH



PCUTUCTUYHOCTh  TMOJYYCHHOTO  3HadeHWs  (pu3Mdeckoi
BCJTUYHHBI;

pacrno3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEITUTH TP TTOMOIITH
(U3NYIECKUX METOMOB, HCIOJB3Ysl ONHCAHWE WCCIICIOBaHMUS,
BBIJICTISITh poBEpsIeMOe MIPEIOJIOKEHNE, OILICHUBATh
MPaBUJILHOCTh TOPSIKA TPOBEACHHUS HCCIEIOBAHUS, JeaTh
BBIBOJIbI, HWHTEPIPETUPOBATh PE3yJdbTaThl HAOMIOAECHUN U
OTIBITOB;

POBOJUTH OMBITHI TIO HAOIIOACHUIO (PU3NICCKUX SBICHUN WITH
Gu3nIeCcCKuX CBOWCTB TeJ (M3ydeHHE BTOPOTO 3akoHa HploTOHAa,
3aKOHA COXPaHEHUS! YHEPTUU, 3aBUCHMOCTh MEepHoJia KojeOaHui
MPY>KWHHOTO MAasATHHKA OT MAacChl TPy3a U KECTKOCTH TPYKUHBI
U HE3aBUCHMOCTh OT AaMIUIATYABl MaJlbIX  KOJeOaHUi,
NPSIMOJIMHEWHOE PAaCHpOCTpaHEHHE CBETa, pa3jioKeHue Oenoro
CBETa B CHEKTP, M3yUYCHHE CBOMCTB H300pa)KEHUS B IUIOCKOM
3epKajJie M CBOWCTB HM300paK€HUsI TNpeaMeTa B coOuparomei
JTUH3E, HAOMIONCHWE CIUIONIHBIX W JIMHEHYATBIX CIEKTPOB
U3IIyYCHHUsI):  CaMOCTOSITEJIbHO  cOOMpaTh  YCTAaHOBKY U3
U30BITOYHOTO Habopa 00OpyJOBaHUS, OMUCHIBATH XOJ ONBITA U
€r0 Pe3yJIbTaThl, POPMYITHPOBATH BHIBOIBL;

MPOBOJIUTH TIPH HEOOXOIUMOCTH CEpPHUI0 TPSMBIX H3MEPCHHH,
ompenenssi  CpelHee  3HAaueHHWE  U3MEpPSAEMON  BEIUYUHBI
(bokycHOe paccTosiHue CcoOHparoliel JIMH3bI), OOOCHOBBIBATH
BBIOOP crioco0a u3MepeHus (M3MEepUTEIHLHOTO MPUOopa);
MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIIMYUH C
WCITOJIb30BAaHUEM TIPSAMBIX W3MEPEHHH (3aBUCUMOCTH TYTH OT
BPEMEHU TMPU PABHOYCKOPEHHOM [IBIDKCHMM 0€3 HayalbHOU
CKOPOCTH, TIepHoJia KOojeOaHuii MaTeMaTuueCKoro MasiTHUKAa OT
JUIMHBl HHUTH, 3aBHCHUMOCTH YTJIa OTpPaXCHHUS CBETa OT YyIJja
MaJICHUST W yria MPEJIOMJICHUS OT YIJIa TaJCHWs): TJIaHUPOBAThH
UCCJICIOBAHUE,  CaMOCTOSATENBLHO  COOMpaTh  yCTaHOBKY,
dbukcupoBaTh pE3yJIbTAThI MOJIYYeHHOU 3aBUCUMOCTH
(U3UYECKUX BEIMYMH B BHJAE TaOmuI W rpaduKoB, JelaTh
BBIBOJIBI 1O pe3yJIbTaTaM UCCIICIOBAHMUSI,

MPOBOJIUTh KOCBEHHBIC HW3MEPCHHUS (HU3UYECCKUX BEIUYHH
(cpemHsss CKOPOCTh M YCKOPEHHE Tella IPH PaBHOYCKOPCHHOM
JBDKEHUW, YCKOPEHHE CBOOOJHOTO TAajeHUs, KECTKOCTh
MPY>KUHBI, KOY(PPUIMEHT TPEHUS CKOJBXKEHUS, MEXaHHYeCKas
paboTa W MOIIHOCTh, 4YacTOoTa MW TeEpUoj  KoJieOaHUi
MaTEMaTHYECKOTO M MPYXKUHHOTO MAasTHUKOB, ONITHYECKas CHja
coOuparomei JMH3bI, PAJAUOAKTUBHBIN (OH): TIIIAHUPOBATH
U3MEpPeHUs, CcoOupaTh OKCIEPUMEHTAILHYIO YCTAaHOBKY W
BBITIOJIHATh W3MEPEHHS, CIeAysd MPEIIOKCHHOW HWHCTPYKITUH,
BBIYKCIIATh 3HAUCHUC BEIIMYMHBI MU aHAIM3UPOBATh IMOTYYCHHBIC
pE3yabTaThl C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHU;
coONo/IaTh TMpaBWia TEXHUKH OE30MacHOCTH Mpu padoTe ¢
1a00paTOPHBIM 000PYAOBAHUEM;

pa3nuyaTh OCHOBHBIE TMPHU3HAKA M3YYEHHBIX (DU3HUECKUX
MOJIeIeil: MaTephalibHas TO4YKa, aOCONIOTHO TBEPIOE TeJo,
TOUYCYHBI WCTOYHHWK CBETa, JIyd, TOHKas JIMH3a, TJIaHETapHas
MOJICIJTb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO SI7Ipa;



XapaKTepU30BaTh MPUHILHUIBI IEUCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha WX omnucaHus (B TOM
YUCIIC: CIUJIOMETpP, JAaTYUKU IIOJIOKEHHUS, PACCTOAHUS W
YCKOPEHHMsI, paKeTa, HXOJOT, OYKH, MEPUCKOI, QoToarmapar,
ONTHUYECKHE CBETOBOABI, CIEKTPOCKON, JO3UMETP, Kamepa
Bunbscona), wucmonb3ys 3HaHUS O CBOWCTBAX (DU3HUECKUX
SIBJICHU W HEOOXOAMMbIC (PU3NUIECKUE 3aKOHOMEPHOCTH;
WCMOJIb30BaTh CXEMbl W CXEMATUYHBIE PUCYHKH HW3YYECHHBIX
TEXHUYECKUX  YCTPOMCTB, HM3MEPUTEIbHBIX TPUOOPOB H
TEXHOJIOTUYECKUX  MPOIECCOB  NpPH  PEIICHUH  y4eOHO-
MPAKTUYECKUX 3a/1a4, ONTHUYECKHUE CXEMbl JJIsI TOCTPOECHUS
M300paKeHUM B TJIOCKOM 3€pKajie U COOUparoIiei JTMH3E;
OPUBOJUTH TPUMEPH (HAXOAUTh WHOOPMAIMI0 O MpPUMEPaXx)
PAKTUYECKOTO  HCIOJIb30BaHUA  (U3MUECKMX  3HAHUUA B
MOBCEAHEBHOM KU3HU MJIsi OOecredyeHus Oe30MacHOCTH TpH
oOpallleHUM ¢ TpUOOpaMu M TEXHUUECKUMH YCTPOMCTBAMH,
COXpaHEHUsl 3/I0POBbSl U COONIOACHUS HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPY’KAIOILLEH Cpelie;

OCYIIECTBJIATh OUCK MHGOpMAINKU (PU3UYECKOTO COACPIKAHUS B
HNHTtepHeTe, caMOCTOSTENbHO (POPMYIUPYsST TMOUCKOBBIM 3arpoc,
HAXOJWUTh MYTH ONPEAECICHUS JOCTOBEPHOCTH MOJYYEHHOU
uHbopMalMi  HAa  OCHOBE  HMEIOIIMXCA  3HAHUH U
JOTIOJIHUTENIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TIPU BBINOJTHEHUM YYEOHBIX 3aJaHUN HAy4dHO-
MOMYJISIPHY IO JUTEPATYPY dbuznyeckoro COJIEp/KaHMUS,
CIIPaBOYHBIE MaTEepHuajbl, pecypcbl cetu HWHTepHeT, BIalaeTh
npuéMaMu  KOHCIIEKTUPOBAHMSI  TEKCTa,  MpeoOpa3oBaHMs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE NMUCHMEHHBIC U YCTHBIC COOOIICHUS Ha
oCHOBE MHGOPMAIMU U3 HECKOJBbKUX HCTOYHUKOB (PU3MUECKOTO
cojiep>kaHus, MyOJUYHO TPEACTABIATh PE3yJbTaThl MPOEKTHOM
WM UCCIIEIOBATENbCKOM JESATEIBHOCTH, HPU 3TOM TI'PAMOTHO
UCIIOJIb30BATh W3YYEHHBIM MOHSATUWHBIM anmapar u3y4aeMoro
pasnena GU3UKU ¥ COMPOBOXKIATh BHICTYIJICHUE MPE3CHTAIINEH C
Y4ETOM ocoOeHHOoCTe| ayAUTOPUU CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuecTBo yacoB CIIUCOK UTOTOBBIX CIIUCOK UTOTOBBIX
TUTAHUPYEMBIX TUTAHUPYEMBIX
pEe3yJIbTaTOB C pE3yJIbTAaTOB ¢
HauMeHoBauue 3HeKTp0HHbIe YKa3aHuCM 2TalloB YKa3aHUCM 3TalloB
Ne (uudpoBbie
wn pa3aeyoB U TeEM B Konrpoabubie | IIpakTnyeckue 06 (iil):)OBaTeJ)Ibele uX (popMupoBaHus M opMupoBaHus
NMPOrpaMmbl cero paGoThI padoThI p CII0C00 OLIEHKHU c1oco0 OICHKH
pecypeel HUTOTOBBIX HUTOTOBBIX
TUTAHUPYEMBIX TUTAHUPYEMBIX
pe3yabTaToB pe3yIbTaToB
Pa3znen 1. ®usuka u e€ poJib B MO3HAHNH OKPY:KAIOIIET0 MUPa
HCIOJIb30BATh
MTOHSATHSL:
¢buznyeckue "
XUMHUYECKHE
SBITCHUS pelrenue yueOHbIX
b
11 ®dusuka - HayKa o ) bubmuorexa [JOK HaOJroICH e, 1 TIPaKTHKO-
MpUpOaE https://m.eds00.ru/7f416194 | >KCIIEPUMEHT, OPHEHTHUPOBAHHBIX
MO/JIETIb, 3a/1ay;
TUIOTE3A,
€IMHUIIbI
buznIecKnx
BEJIMYUH,
MCIOJIb30BaTh pellenHe YIeOHbIX
dusnyeckue bubmuorexa [JOK TTOHATHSL: U MIPAKTHKO-
12 2 1 _ ¢buznyeckue u
BEJTUYMHBI https://m.eds00.ru/7f416194 OpPUEHTHUPOBAHHBIX
XUMHUYECKHE
3aj1ad4;

SIBJICHMS,



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

HaOIrOAEHNE,
IKCIIEPUMEHT,
MOJIEITb,
THITIOTE3a,
CIIUHHIIBI
(bu3HUecKux
BEJINYHH,

13

EcrecTrBeHHOHay4YHBII
METO/]I TO3HAHUS

bu6mmoteka [IOK
https://m.edsoo.ru/7f416194

UCIIOJIb30BaTh
TIOHSITHS:
busnveckue n
XHUMHUYECKHE
SIBJICHMS,
HaOIIOAEHNE,
IKCIICPHMEHT,
MO/IEIb,
TUIIOTE3a,

€ IMHHILIBI
¢bu3nyeckux
BEJINYNH;

pelieHne yueOHbIX
¥ TIPAKTHKO-
OPUCHTUPOBAHHBIX
3a1a4;

Hroro no pazgeny

6

Pazpnen 2. IlepBoHayaiibHbIe

CBE€ACHUSA O CTPOCHUM BEIIECTBA

2.1

Ctpoenue BeniecTra

bu6nunoreka [IOK
https://m.edsoo.ru/7f416194

pacrno3HaBaTh
NpOsIBJICHNE
M3yYEHHBIX
bu3nuecKux
SIBJICHUW B
OKpY>KaroIieM
MHpE, B TOM
qucie
(busnueckue
SIBIICHUS B

peleHne yueOHbIX
Y TIPaKTHKO-
OPHEHTHUPOBAaHHBIX
3a/1a4;



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

pHUpoJIe: pU
3TOM MEPEBOIUTH
MIPAKTUYECKYIO
3aaqy B
y4eOHyIo,
BBIJICNIATh
CYIIICCTBEHHBIC
CBOMCTBA
(Mpu3HAKK)
(hu3HYeCcKux
SIBIICHU;

2.2

JBr>xenue u
B3aUMO/ICIICTBUE
YaCTHII BEIIECTBA

bu6nunorexka [IOK

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

pacrno3HaBaTh
MIPOsIBJICHUE
U3YYEHHBIX
buznyecknx
SIBJIEHUW B
OKpY>KaroIiem
MHpE, B TOM
qrcie
¢buznyeckue
SIBJICHUS B
MIpUpoJIe: MpU
ATOM NIEPEBOIUTH
MPaKTUYECKYIO
3a/1auy B
yueOHYIO,
BBIJIETISATh
CYILIECTBEHHBIE
CBOMCTBA
(Ipu3HaKN)
(bu3nUecKux
SIBIICHU;

[IpakTnyeckas
pabora,

pelrenue yueOHbIX
U IIPAKTHKO-
OPUCHTUPOBAHHBIX
3a/1a4;



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

2.3

ArperaTHble
COCTOSIHMSI BEILIECTBA

bu6nunotexa [IOK
https://m.edso0.ru/7f416194

pacro3HaBaTh
pOOJIEMBI,
KOTOPBIE MOXKHO
PEIIUTh MPH
TIOMOIIIN
(buznyecKux
METOJIOB, B
OIMHCAHUH
UCCIICIOBaHHUS
BBIJICTISTD
poBEpsSIeMOe
HPE/INOIOKECHUE
(runoresy),
pasnuyarh u

MHTEPIIPETUPOBATH

MTOJTYYEHHBII
pe3ynbTar,

HAXOIUTH OIINOKHU

B XO€ OIIbITAa,

JA€J1aTb BBIBOIBI 110

€T0 pe3yJibTaTaM,

IMPOBOAWTDH OIIBITHI

110 HaOJIOICHUTO
(buznyeckux
SIBJICHUI WITH
buznuecKux
CBOWCTB T€JI:
dbopMynpoBaTh
MIpOBEpsSIEMbIC
MIPETOI0KEHUS,
cobupath
YCTaHOBKY U3
PEJIO’KEHHOTO

YCTHBIN 0IIPOC;

peleHne yuyeOHbIX
Y TIPaKTHKO-
OPHEHTHUPOBAHHBIX
3ajay;



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

00opynoBaHuUs,
3aIMCBIBATH XOJI
OIIbITA U
dopmynupoBath
BBIBO/IBI;

Hroro no pazneny

5

Pa3nen 3. /IBH:KeHHe ¥ B3aMMOJAEHCTB

He TeJ

3.1

Mexanungeckoe
JBUKECHUE

bu6nunoreka [IOK
https://m.edso0.ru/7f416194

BBINOJIHATH
IPSIMBIC
HU3MEPEHUS
paccTosHuS,
BPEMEHH, MaCChI
Tena, 00bEMa,
CHJIBI U
TEMIIEPATYPHI C
HCTIOJIH30BAHNUEM
AQHAJTOTOBBIX U
I (HPOBBIX
pubopoB,
3aIMChIBATh
MOKa3aHUS
npubOpoB ¢

y4E€TOM 3aJaHHOMN

a0COJTIFOTHOM
MOTPEITHOCTH
U3MEPEHUI

YCTHBIN 0IIpOC;

pelieHre yueOHbIX
¥ TIPAKTHKO-
OPUEHTHPOBAHHBIX
3a1ay;



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

BBIIOJIHATE
psSIMbIE
U3MEPCHHUS
pacCTosHUS,
BpeMeHI/I, MaCChI
Tena, 00bEMa,
CUJIBI U
TEMIIEPATYPBHI C
HCIIOIb30BAHUEM

[IpakTnyeckas
pabora;

pelieHue yueOHbIX

3.2 Wuepius, macca, 4 bu6mmoteka [IOK
_ aQHAJIOTOBBIX U U [IPAKTHKO-
IUIOTHOCTD https://m.edso0.ru/7f416194 P
U(PPOBBIX OPHEHTHPOBAHHBIX
puodOpPOB, 3ajad,
3aMuChIBaTh
MOKa3aHus
npubOpoB ¢
y4E€TOM 3aJaHHOMN
aOCOJTIOTHOU
MOTPEIIHOCTH
U3MEpEHU
BBITIOIHATH YCTHBIN OIIPOC;
TIPSIMBIC
MIPaKTHIECKast
U3MEpEeHUs
Eubs OK pabora
noIMoTEKA ACCTOSHUS
3.3 Cwuita. Buabl cun 14 1 P ’
https://m.edso0.ru/7f416194 | BpemeHH, MacChl | pelieHUe yueOHbIX
Tena, 00bEMa, 1 MPaKTHKO-
CUIBI U OPHUCHTUPOBAHHBIX
3a/1a4;

TEMIIEpaTypPBI C



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

UCTIOJIb30BaHUEM
aHAJIOTOBBIX U

U HPOBBIX
puodOpPOB,
3aIMChIBATh
MTOKa3aHHS
puOOpoB ¢
y4E€TOM 3aJaHHOMN
abcomoTHON
MOTPEITHOCTH
HU3MEPEHUI

Hroro no pazneny 21

Pa3nen 4. laBinenune TBEPABIX TeJl, ;KUAKOCTEN U ra3oB

Hasnenue. Ilepenaya
JIABJICHUSA TBEPABIMU
a1 pa 3

TEJ1aMU, )XKUJKOCTAMH
" rasaMm

bu6nunoreka [IOK

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

OIHCHIBATH
U3y4ECHHbIE
CBOMCTBA TEII U
dusnueckue
SIBJICHMS,
UCIIONb3Ys
duznueckue
BEJIMYMHBI (crja
yIPYTOCTH, CHJIa
TSKECTH, BEC TeIa,
CHUJIa TPEHMUSI,
JTaBJICHUE
(TBEpmoOTO TENa,
JKUJIKOCTH, Ta3a),
IIPYU OIMCAHUU
NpaBHIBHO

YCTHBIN OIIPOC;

npaKTH4ecKas
pabota

peleHne yueOHbIX
Y TIPaKTHKO-
OPHEHTHUPOBAaHHBIX
3a/1a4;



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

TPaKTOBAaTh
busznueckui
CMBICTT
UCTIOJTb3yeMBIX
BEJIMYMH, UX
0003HAYCHHS 1
€IUHUTIBI
du3nIecKux
BEJINYNH,
HAaXOJIUTh
bopmybl,
CBSI3BIBAIOIINE
JTAHHYIO
dusHUecKyro
BEJIMYMHY C
JIPYTHMHA
BEJIMYMHAMM,
CTPOUTH I'pauKu
U3yUEHHBIX
3aBUCUMOCTEN
buznyeckux
BEJIMYWH,

4.2

JlaBneHune XuaKOCTH

but6mmoreka [JOK

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

OITHCHIBATh
U3yYEHHbIE
CBOWCTBA TEJI U
¢busnueckue
SIBTICHHUS,
UCHONb3Ys
¢buznyeckue
BEJIMYMHBI (CHIIa
YIOPYTOCTH, CHJIa

YCTHBIN OIIPOC;

peleHne yueOHbIX
Y TIPaKTHKO-
OPHEHTHUPOBAaHHBIX
3a1ay;



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

TSYKECTH, BEC
Tena, cuia
TPEHUs, AaBJICHHUE
(TBEpHoro Tena,
JKUJIKOCTH, Ta3a),
MIPU OMUCAHUU
MIPaBUIHLHO
TPaKTOBATh
busndyeckuii
CMBICTT
UCTIOJTb3YEMBIX
BEJIMYUH, UX
0003HaYeHUS U
€IUHUIBI
bu3nuecKux
BEJIMYMH,
HaXOJUTh
bopmybl,
CBSI3BIBAIOIINE
JTAHHYO
busnueckyro
BEJIMYHUHY C
JIPYyTUMU
BEIMYMHAMU,
CTPOUTH I'pauKu
M3YYEHHBIX
3aBUCUMOCTEN
(bu3nUecKux




BCIIMYNH,

43

ATtmochepHoe
JIaBJICHHE

bu6nunorexka [IOK
https://m.edsoo.ru/7f416194

OIMCHIBATh
W3yYCHHbBIE
CBOMCTBA TEI U
(busnueckue
SIBIICHHUS,
UCTONb3Ys
¢busnueckme
BEJIMYUHBI (CUjia
YIOPYTOCTH, cuja
TSKECTH, BEC
Tena, cuia

TPCHUS, JaBJICHUC

(TBEpHoro Tena,
KUJKOCTH, Ta3a),
P ONTUCAHHH
MIPABHIIHLHO
TPaKTOBATh
buznyeckuit
CMBICIT
UCTIOJIh3yEeMBIX
BEJTMYHH, UX
0003HaYCHUS U
CITUHUITBI
(bu3rUecKux
BEJIMYMH,
HaXOJIUTh

YCTHBIN 0IIPOC;

peleHne yuyeOHbIX
Y TIPaKTHKO-
OPHEHTHUPOBAaHHBIX
3a1ay;



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

(hopMyIIHI,
CBSI3BIBAIOIIINE
JaHHYIO
buznuecKyro
BEJIMYUHY C
JAPYTHUMHA
BEJIMYMHAMU,
CTPOUTH TpadUKu
W3YYCHHBIX
3aBUCUMOCTEN
buznIecKux
BEJIMYVIH;

44

JlecTBUE )XKUIKOCTH
Y rasza Ha
MOTPYKEHHOE B HUX
TEJOo

but6mmoreka [JOK
https://m.edsoo.ru/7f416194

OIMCHIBATh
M3Y4YECHHbIE
CBOICTBA TENI U
¢buznyeckue
SIBJICHHS,
HCIIOJIB3YS
¢busnueckue
BEJIMYMHBI (CHIIa
YOPYTOCTH, CHJIA
TSKECTH, BEC
Tena, Cujia
TPEHUS, 1aBJICHUE
(TBEpHoro Tena,
JKUJIKOCTH, Ta3a),
MIPU ONUCAHUHT

MpaKkTU4YecKast
pabora

peleHne yueOHbIX
Y TIPaKTHKO-
OPHEHTHUPOBAaHHBIX
3a1ay;



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

MIPaBUIILHO
TPaKTOBATh
busndyeckuit
CMBICTT
UCTIOJIb3YEMBIX
BEJIMYHH, UX
0003HAYECHUS U
€IUHUIIBI
(hu3HYeCKux
BEJIMYUH,
HAXOJUTh
bopmyIH,
CBSI3BIBAIOIINE
TAHHYIO
busnueckyro
BEJIMYHUHY C
IPYyTUMHU
BEJIMYNHAMH,
CTPOUTH I'pauKu

W3YYCHHBIX
3aBHCHUMOCTEMN
buznIecKnx
BCJTMYVIH;

Hroro no pazneny 21

Pa3nen 5. PaGora u MougHocTh. JHEprus

bubnunoreka LIOK pacro3HaBaTh

51 PabGora 1 MoIIHOCTE

3

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

MPOSIBIICHUE

[TpakTrueckas



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

W3YYCHHBIX
buznuecKux
SIBJICHUI B
OKpPYKaroIiem
MUpE, B TOM YHUCJIE
dusnueckue
SIBJICHUS B
pupoie:
TIPUMEPBI
JIBHDKCHHMSI c
Pa3IMYHBIMH
CKOPOCTSIMH B
JKMBON 1 HEXXUBOU
NpUpoOJEe, phlUaru
B Tele 4YeIIOBEKa,
npu 3TOM
MIEPEBOTUTH
MPAKTHYECKYIO
3a/aqy B
yuebHyro,
BBIJICIISITh
CYILIECTBEHHBIE
CBOMCTBa
(mpu3HaKM)
buznuecKux
SIBIICHU;

pabora;

pemieHre  y4eOHBIX

u MIPaKTHUKO-
OpPUEHTHUPOBAHHBIX
3a1ad;

5.2

HpOCTLIC MCXAaHHU3MBbI

bu6nunoreka [IOK
https://m.edsoo.ru/7f416194

OTHCHIBATH
W3y4EHHbIE
CBOMCTBA TE€I WU
dusnueckue
SIBJICHMSI,
UCIIONb3YS
dusnueckue

YCTHBIN 0IPOC;

pelienne  y4eOHBIX
u NPaKTHKO-
OPHEHTHUPOBAaHHBIX
3a1ay;



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

BEJIMYMHBI (Macca,
00BEM, IJIOTHOCTH
BCIIIECTBA, BpEMH,
nyTh,  CKOPOCTb,
CpeIHsIsI CKOPOCTh,
CWJIa  yIPYyrocTH,
cuja TSDHKECTH, BEC
TeNa, CHJIa TPCHHUS,
JIaBJICHUE
(TBépmoro  Tena,
KUIKOCTH, Taza),
BBITAJIKABAOIIAS
cuia,
MEXaHHYECKast
pabora,
MOIIIHOCTb, TIICYO
CHJTBI, MOMEHT
CHUTHI,

KO3 PUIMEHT
MOJIC3HOT'O
JICUCTBUS
MEXaHH3MOB,
KHHETHYECKass |
MOTCHIIMAIbHAS
SHEPrus), npu
ONKMCAaHUU
MPaBUIBHO
TPaKTOBATh
busznueckuii
CMBICIT
HCIIOJIb3YEMBIX
BEJINYHH, 1504
0003HaYCHMS "




€IMHHIIBI
buznuecKux
BEJINYNH,

HAXOJIUTh
(bopmyIbL,
CBSI3BIBAIOIINE
JTAHHYIO
dusHUecKyro
BEIIUYMHY C
JIPYrHMHA
BEJIMYMHAMU,
CTpOUTh TrpaduKu
U3y4YCHHBIX
3aBUCUMOCTEN
buznuecKux
BEJIUYHH;

5.3

Mexannyeckas
SHEPTUst

but6mmoreka [JOK

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

O00BACHATH
¢buznyeckue
SIBJICHHS,
MIPOIIECCHI U
CBOMCTBA T€I, B
TOM YHCIIC U B
KOHTEKCTE
CUTyalun
MPaKTHKO-
OpPHUEHTHUPOBAHHOTO
Xapaxkrepa:
BBISIBIISATE
MIPUYUHHO--
CIIeICTBCHHBIC
CBS3H, CTPOUTH
o0bscHeHHE U3 1-2
JIOTHYECKHX IIIaroB

YCTHBIN OIIPOC;

pakTH9IecKast
pabora

pelIeHne yueOHbIX
U TIPaKTHKO-
OPHEHTHPOBAHHBIX
3amad;



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

c onopoi Ha 1-2
M3YYEHHBIX
CBOMCTBa
bu3nuecKux
SIBJICHUH,
bu3nuecKux
3aKOHA WJIH
3aKOHOMEPHOCTH;

Hroro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO
68 12

YACOB I10 ITPOI'PAMME




8 K

JIACC

HaunMmeHoBaHue KoanuyecTBO yacoB
Ne JJeKTpoHHbIE (IU(PPOBBIE)
pa3zaejioB U TeM KoHTpoJsbHbIE IIpakTnueckune
n/n Bcero o0pa3oBaTe/ibHbIE pecypChl
NMPorpamMmbl padoThbI padoThI
Pa3nen 1. TenyioBbie iBJIeHUS
CrpoeHue u cBOMCTBA bubnnorexa HOK
1.1 7
BEIIECTBA https://m.edsoo.ru/7f4181ce
bubmuoreka [IOK
12 T
STIIOBLIE TpOTecenl 21 1 S https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nen 2. JnekTpuvecKue U MATHUTHBIE SIBJIEHUSA
DnexkTpudecKue 3apsanl.
2.1 3a H;ZHHBIG TeJ‘IaII)/I Ex 7 1 bubmioreia [JOK
' P y https:/m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE
29 IlocrosHuEII 20 1 . bu6mmoreka [JOK
' AIIEKTPHUYCCKHUI TOK https://m.edsoo.ru/7f4181ce
bu6nmuoreka [IOK
2. M
3 ATHHTHDIC ABICHI 6 1 1.5 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHAsI A bubnmnoreka [IOK
' WHTYKIHST https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PezepBHOE Bpems 3



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68

14.5




9K

JIACC

HaunMmeHoBaHue KoanuyecTBO yacoB
Ne JJeKTpoHHbIE (IU(PPOBBIE)
pa3zaejioB U TeM KoHTpoJsbHbIE IIpakTnueckune
n/n Bcero o0pa3oBaTe/ibHbIE pecypChl
NporpaMmmbl padoThI padoThI
Pa3nen 1. MexanuuyecKkue siBJCHHS
MexaHn4ecKoe Bu6 110K
nOJInoTEKA
11 0
JIBHIKCHHE H CHIOCODRT 10 1 https://m.edsoo.ru/7f41a4a6
€ro OnucaHus
bubmuoreka [IOK
12 B3anmoneiicTBue Te
MOACHETBHE TE 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXpaHe
KOHBI COXPaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3gen 2. MexanuuyecKkHe K0J1e0aAHUA U BOJIHbBI
21 Mexanuueckue 7 3 bu6mmorexa [IOK
' KOJIeOaHMsI https://m.edsoo.ru/7f41a4a6
MexaHHn4YEeCKHE BOTHEL. bu6nmuoreka [IOK
2.2 8 1 3 .
3ByK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Paznen 3. D1eKTpOMarHuTHOE MOJie U 3JIeKTPOMATHUTHBIE BOJTHBI
DNEeKTPOMarHuTHOE Eub OK
31 Hole 1 6 5 nommoreka 1

SJICKTPOMAarHuTHBIC

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

BOJIHBI

Hroro no pazaeny 6

Pasznen 4. CBeToBbIe ABJICHUA

41 3aKOoHBI 6 » bubmuoreka [IOK
' pacrpoCTpaHEHUS CBETA https://m.edsoo.ru/7f41a4a6
JIMH3BI ¥ onITHYECKHUE bubmuoreka [IOK
4.2 6 3
IpuOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro 3 5 bubmnoreka LIOK
' CBETa B CIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3znen 5. KBanrosbie siBjIeHUS

Hcnyckanue n
51 MOTJIOIIEHNE CBETA 4 1 bubmmorexa [JOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
5. CtpoeHue aToMHOTO 6 1 bubnnorexa [JOK
' sapa https://m.edsoo.ru/7f41a4a6
bu6nmuoreka [IOK
) s
53 /ICPHBIC peaitii ! 1 1 https://m.edso0o.ru/7f41a4a6
Hroro mo pazneny 17

Paznen 6. [ToBTOpuUTE/ILHO-00001IaI0IMIT MOY/Ib

[ToBTOpenue n
6.1 00o01eHne 9 2
coJiepKaHus Kypca

bu6mmoreka [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

¢dbusuku 3a 7-9 kiacc

Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102

27




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHUEHUKA

» ®usuka: 7-i kiacc: 6a30BbI ypoBeHb: yueOHHUK, 7 kinacc/ [eporimkun U.M.,
NBanos A.H., Akunoneproe oouiectBo «M3narensctBo «lIpocBemenne»

» dusuka: 8-i kacc: 0a30BbIN YPOBEHB: yueOHUK, 8 kinacc/ [lepoimkun U.
M., BanoB A. U., AkitnonepHoe o61iectBo «M3narensctBo «IIpocBemienne»
» Gusuka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kiacc/ [epsikun U.
M., I'ytauk E. M., UBanoB A. U., IletpoBa M. A., AKiinoHepHoe 00IIeCTBO

«3narensctBO «IIpocBemienney

METOANYECKHUE MATEPUAJIBI IJIAA YUUTEJIA
1. HTepakTUBHBINA KypC «DU3UKOHY;
2.DKcnpecc-TIoAroToBKa K 3k3aMeny «HoBas mikomay;
3.bubnuoreka HarsAHBIX TocoOuif; 1C: IIkona, «/Ipodar.
4.Penetutop no gusuke. 1C: lkona, «podar.

5.Kusas ¢pusnka « DU3UKOHY.
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