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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30oBaTENbHON MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€toM (heaepaabHOi pabodeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenopaBanust yueoHoro npeamMera «Ousukay.

Copmepxanue mporpamMmbl 1O (DU3MKE HAMpaBleHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYyYarOlUXCsl M OPraHu3aldi0 H3Yy4YeHUs
¢bu3MKN Ha JAESITETPHOCTHOM OCHOBe. B mporpamme mo (u3uke y4YHTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenmera B peanusanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJbTaTaM OOyUYeHHUs, a TAKXKE
MEXKMPEIMETHBIE CBA3M E€CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTI'0 0011[ero 00pa3oBaHUsL.

[Iporpamma no gu3nke ycTaHaBIMBAET paclpeiesieHne y4eOHOro MaTepuaia
1o rogam oOy4deHHus (110 KjlaccaM), IpeyiaraeT NpuMepHYI0 NOCIE€0BaTENbHOCTD
U3Y4YEHUsl TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHA NPEIMETHOIO COJEpKaHUS H
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yYaronXcsl.

[IporpamMma mo ¢u3uke paszpaboTaHa C LETbI0 OKA3aHUS METOIUYECKOM
MOMOIIH YYUTEIIO B CO3/1aHUU pabouell mporpaMMBbl 10 y4eOHOMY MpeIMETY.

®u3rKa ABISETCS CUCTEMOOOPA3YIOIINUM JJI €CTECTBEHHOHAYUYHBIX YU4E€OHBIX
MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB H
ABJICHUHM, W3y4YaeMbIX XWUMHUEH, Ouonoruen, acTpoHOMuUed U (PUINUECKOM
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHOHAay4YHYI0 KapTHHYy MHpa,
npenocTaBiseT HauOosiee sCHble OOpa3lbl MPUMEHEHHS HAyYHOTO METO/a
MO3HAHMS, TO €CTh CII0CcO0a MONYYeHHS JOCTOBEPHBIX 3HAHUI O MHpE.

Opnna W3 TIaBHBIX 3a/1ad (PU3NYECKOTO OOpa30BaHUS B CTPYKType OOIIETO
o0Opa3oBaHMsI COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHON T'PaMOTHOCTH U
MHTepeca K HayKe Y 00y4aronuxcs.

WNzyyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpPEAINOIaracT OBJAJCHUE
CJIIEIYIOIIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

® Hay4HO OOBSACHSTH SIBJICHUS;

® OLEHMBATH U TIOHUMATh OCOOEHHOCTH HAYYHOI'O HCCIIEIOBAHUS;

® UHTEPOPETHPOBAaTH  JIaHHBIE WU MCIOJb30BaThb  HAy4YHbIE
J0KAa3aTeJbCTBA JUIs OJYyYEHHUS BBIBOJOB.

[lenmn w3ydeHus (U3UKM HA YPOBHE OCHOBHOTO OOMIETO 0Opa3oBaHUS
ompenenensl B KoHueniuu mnpenojaBaHusi ydueOHoro mpenmera «dDusuka» B
oOpa3oBaTenbHBIX oOpranusaunusax Poccuiickoit ®Dexepanuu, peamu3yOIIINX
OCHOBHBIE  00I11€00pa30BaTEIbHBIE IPOrPAaMMBI, YTBEPKIAEHHOW pEIICHHEM
Komnernn MunucrepcerBa npocetiennst Poccuiickoin @enepannu (IpoTOKOI OT 3
nexabps 2019 r. N2 [TK4sn).

e usyyenus pusuku:

e mpuoOpeTeHHEe HHTEepeca W CTPEMJICHUS OOYYaIoIIUXCS K HAYYHOMY
W3YUYEHUIO MPUPOJBI, Pa3BUTHE HUX HHTEIUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

® pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAaHUA U (POPMUPOBAHUE
HCCJIE0BATENBCKOTO OTHOIICHHS K OKPYIKAIOIIKUM SIBICHHSIM;

e (opMUPOBaHME HAYYHOTO MHPOBO33PEHUSA KaK pe3ysibTaTa H3YYCHHS



OCHOB CTPOCHHs MaTepuH U (pyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;

e (opMUpOBaHME MPEACTAaBICHUM O ponu (DU3UKK AN PAa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH;

® pa3BUTHE  TMPEACTaBICHUM O  BO3MOXHBIX  cdepax  Oymyuieit
poeCCHOHATTLHON JESTENHPHOCTH, CBI3aHHON ¢ (PU3MKOMU, MOATOTOBKA K
JanbHeneMy o0y4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTkeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO

o01miero 06pazoBaHus 00ECIEYNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

e npuoOpeTeHHWe 3HAHUH O JAUCKPETHOM CTPOCHHHM BEIIECTBa, O
MEXaHHYECKUX, TEIUIOBBIX, MJICKTPUUYCCKUX, MATrHUTHBIX W KBAHTOBBIX
SIBIICHUSX

e TpuoOpeTeHHEe YMEHHI OMHUCHIBATh M OOBACHATH (PU3NUYECKUE SIBICHUS C
MCIIOJIb30BaHUEM TIOJYyYEHHBIX 3HAHU;

® OCBOGHHE METOJOB pEHICHUS NPOCTEHIINX pPACUETHBIX 3a7ad  C
HCIIOJIb30BaHUEM duznyeckux MoJIeseH, TBOPUYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHEC YMEHUI HAOJIOJATh PUPOJIHBIC SIBJICHUS W BBITIOJHATEH OIBITHI,
nabopaTtopHble pabOThl M SKCIEPUMEHTAIBHBIE HCCIENOBAHUS  C
HCIIOJIb30BaHNEM U3MEPHUTEIbHBIX MPUOOPOB;

e ocBoeHHE MPUEMOB paboThl ¢ MH(pOpManuel (PU3NYECKOTO COACpKAHUS,
BKJItOUYasi ”HPOPMAITUIO O COBPEMEHHBIX JOCTHKECHUSIX (DU3UKH, aHAIHU3 U
KPUTHYECKOE OLICHWBAaHNE NH(POpPMAIIUH;

® 3HAKOMCTBO CO cepamu MPOPECCUOHAITBHON NESITEIHHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMHU TEXHOJOTUSAMH, OCHOBAHHBIMH Ha
JTOCTHKEHUSIX (PU3MUECKOI HAYKH.

Ha usyuenue ¢usuku (6a30BbIH ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBoUTCS 238 "acoB: B 7 kiacce — 68 "acoB (2 yaca B HEZEM0), B 8
Kiacce — 68 gacoB (2 vaca B Henenwo), B 9 kinacce — 102 yaca (3 yaca B HEJEINIO).

[Ipennaraemselii B mporpaMMe mo (pusuKe mnepedeHsb J1adopaTopHBIX padoT H
OTIBITOB HOCUT PEKOMEH/IATENIbHBIN XapaKTep, yUUTEINb JIeJaeT BRIOOp MPOBEACHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHAWBHUIYATbHBIX OCOOCHHOCTEM
oOyJaromuxcs, CIUCKa SKCIIEPUMEHTANBHBIX 3aJaHull, MpesiaraeMblX B paMKax
OCHOBHOI'0 TOCYJJapPCTBEHHOT'0 K3aMeHa M0 (pU3HUKe.

COAEPKXAHUE OBYUEHUAA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYIKAOIIEr0 MUpa.

®usuka — Hayka o npupoze. fABnenuss npuponsl. dusznyeckue SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, DJIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckre BeAUMYMHBL. M3mepeHue ¢uznueckux BenuuuH. Du3nueckue
npuoopsl. [lorpemHocts u3mMepeHunilt. MexayHapoaHasi CUCTEMA €MHMUII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKd HM3y4alOT HIPHUPOAY.
EcTecTBEeHHOHAyUHbI METOJl IO3HAaHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIEPUMEHT 10 MPOBEPKE TUIIOTE3, OOBICHEHHE
HaOmoaaemMoro siBieHus. Onucanue GU3NYecKuX SBJICHHUM C MOMOIIBIO MOJIETIEH.



Hemoncmpayuu.
e MexaHU4ecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE
SIBJICHHUS.
e @usnueckue MpUOOPHI U MPOLEIypa NPSIMBIX WU3MEPEHHI aHAJIOTOBBIM U
1u(GPOBBIM TPUOOPOM.
Jlabopamopnuie padomel u onvimul.
e OrmpezeneHne LEHbI ASICHUS KAl K3MEPUTEIBHOTO MprUoopa.
N3mepeHne paccTOsSHUMN.
W3mepenne 06bE€Ma KUAKOCTH U TBEPIOTO TeA.
OmnpeneneHue pazMepoB MaJIbIX TEII.
N3mepenne temneparypbl MPU HOMOIIM KUAKOCTHOTO TEPMOMETpa M
JaT4YNKa TEMIEPATYPBHIL.
e [IpoBeaeHue ucciaeaoBaHUs MO MPOBEPKE TMIOTE3bI: JAIBHOCTH MOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAIBHO, TeM OoJblile, YeM OOJbIle BBHICOTA
IyCKa.

Pasnen 2. [lepBoHayajibHbIe CBeICHUSI 0 CTPOCHUM BellecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HX pa3Mepbl. ONbITHI,
JOKAa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxenue yactul BemectBa. CBA3b CKOPOCTHM JABWKEHUS YACTHI[ C
TeMriepaTtypoii. bpoyHoBckoe aBuxenue, muddysus. B3aumopeiicTBue dwacTHil
BEILECTBA: PUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHUE ra30oB, KUAKOCTEH M TBEPIBIX
(KpucTaJIMyecKnx) Tesl. B3auMoCBA3bp MEXIy CBOMCTBAMHU BELIECTB B PA3HBIX
arperaTHbIX COCTOSIHMSIX M MX aTOMHOMOJEKYJSpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

e HalGmonenne OpOyHOBCKOTO ABUKECHUSI.

e HaGmonenue nuddysun.

o HaOmionenue  ABIEHUH,  OOBACHAIOMIMXCS  MNPUTSDKCHHEM WU

OTTAJKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie pabomot u onvimol.

e OueHka JuaMeTrpa aTroMa METOJOM psaoB (C  HMCHOJb30BaHUEM

dotorpaduii).

e OnbITHI 10 HAOJIIOIEHHUIO TEIIOBOIO PACIIMPEHUS ra30B.

e OnbIThI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHUSL.

Pasnen 3. /IBm:keHne U B3aMMO/IeCTBHE TeJl.

Mexannueckoe ABUWKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHYKEHUE.
Cxopoctb. CpeliHsisi CKOPOCTh IPU HEPABHOMEPHOM JBMKEHUU. Pacu€r myTtu u
BPEMEHU JIBUKEHUS.

SBnenue uHepuMH. 3aKOH HMHEpUMU. B3ammonenlcTBUe Ten Kak MpUYMHA
U3MEHEHUSI CKOPOCTM JABWXKEHUS Teil. Macca Kak Mepa HWHEpPTHOCTH Telna.
[InotHocTe BemecTBa. CBsI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €JIMHHUILIC
00BEMa BelecTBa.

Cuna Kak XapakTEepUCTHKa B3auMoJeicTBHs Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mepenune cuibl ¢ IOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUSA U CUIIA
TskecTu. Cuila TSKeCTH Ha JIpyrux Iutanerax. Bec rena. HesecomocTs. CrioxxeHue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsMoil. PaBHozaeicTByromas cwi. Cuna TpeHus.
TpeHue CKONbXKEHUs U TPEHHE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.

Hemoncmpayuu.



Habmroienue MexaHu4ecKoro JBUKECHHS Tejla.

N3mepenne cKkopoCTH MPSAMOJIMHENHOTO JBUKECHMUS.
Habmtoienue siBJIeHUS] HHEPITHH.

Habmroienue n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUU Tell.
CpaBHEHHE Macc IO B3aUMOJICHCTBUIO TEIL.

CrnoxxeHue CuJjl, HalPaBJICHHBIX 110 OJHON MPSIMOIA.

Jlabopamopnuie pabomel u onvimul.

OnpeneneHrne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHS (IIAPHKA B KUAKOCTH,
MOJIEJIN AJEKTPUYECKOr0 aBTOMOOWIIS U TaK AaJiee).

Omnpenenenve cpeaHel CKOPOCTH CKOJNbKEHHUS Opycka WM IIapuKa I0
HAKJIOHHOM IIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPIOTO TeNa.

OnbITEI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsokeHus (medopmarmn)
IPYXHUHBI OT MIPUIIOKEHHOMN CHJIBL.

OmnbIThl, JEMOHCTPUPYIOMINE 3aBUCHMOCTD CHIIBI TPEHHS CKOJIBKCHHS OT
Beca TeJa M XapaKTepa COMNPUKACAIOIIMXCS IIOBEPXHOCTEH.

Pasnen 4. laBiaenne TBEPABIX TeJl, ;KUAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHBIICHHUS U YBETUUCHHUA AaBiieHus. JlaBneHue rasa.
3aBUCHUMOCTh JaBJICHHUsS Traza OT 00béMa, Temmeparypsl. Ilepemaua naBieHus
TBEPABIMU TEJIAMM, >KUJIKOCTAMH M TrazaMu. 3akoH [lackans. ITHeBmarnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUAKOCTH OT TNIyOMHBL. [ 'MapocTraTnyeckuii
napagokc. CooOmaromuecs: cocybl. [ napaBinueckie MEXaHU3MBbl.

AtMocdepa 3emun U atMocdepHoe naBieHue. [IpUYMHBI CylIecTBOBaHUS
BO3ymHONW oOosnoukn 3emin. OnbiT Toppuuermn. M3mepenne atmocdepHOro
JaBJICHUA. 3aBUCUMOCTh aTMOC(EPHOTO AABJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1151 U13MepeHust aTMOC(HEPHOTrO 1aBJICHHUS.

JleficTBUE KUAKOCTH M ra3a Ha IOTPYKEHHOE B HUX TeJIO. BelTamkuBaronias
(apxumenoBa) cuia. 3akon Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Hemoncmpayuu.

3aBUCUMOCTH JAaBJICHUS ra3a oT TeMIepaTyphl.

Ilepenaua naBieHUs KUJIKOCTHIO U Fa30M.

Coobmiaroiuecst COCy/ibl.

I'mppaBnuuecknii mpecc.

[IposiBnenue nencTBus aTMOC(HEpHOTO TAaBICHHUS.

3aBUCUMOCTh BBITAIKUBAIONIEH CUJIBI OT OOBEMA MOTrPYKEHHOW YacTu
TE€JIa ¥ TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BhITANIKMBAOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcioBue miaBaHus TEN: MUIABAHUE WIM MOTPYKEHUE TENl B 3aBUCHUMOCTH
OT COOTHOIIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuie pabomet u onvimul.

HccnenoBanue 3aBUCUMOCTH BecCa Tella B BOAE OT 00bEMA MOTpyKEHHOMU B
KUJKOCTb YaCTH TEJIA.

OnpeneneHue  BBITAJIKUBAIONIEH  CUJIBI, JICUCTBYIOIIEWM Ha  Telo,
IIOTPYKEHHOE B )KUJKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHJIBI, IEMCTBYIOIIEN HA TEIO
B JKHJIKOCTH, OT MACCBI TEJIA.

OnepITbl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh BBITAJKHBAIOLIEH CHIIBI,
JNEUCTBYIOLNIEH HA TEJIO B KUIAKOCTH, OT OOBEMA MOrpyKEHHOU B
KUJKOCTb YaCTH T€JIa U OT IVIOTHOCTH JKUJIKOCTH.



e KoHncTpynpoBaHnue apeomerpa WIM KOHCTPYUPOBAHHE JIOAKH W
OIIpELICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3pnen 5. PaGoTra 1 MOIIHOCTB. JDHEpIrus.

Mexanundeckast pabota. MOITHOCTb.

[IpocTeie MexaHH3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. I[IpaBuio
paBHOBecHsl pbiuara. [IpumMeHeHHe mpaBuia paBHOBECHS pblyara K OJIOKY.
«3omnoroe mpaBwio» MexaHuku. KIIJI mpocteix mexanuzmoB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHre 0THOrO BUAa MEXAHUYECKOW 3HEPTUU B APYTroi. 3aKOH COXPaHEHHUS
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

e [Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimol.

e Ormnpeznenenre padOThI CHIbI TPEHUS MPU PAaBHOMEPHOM JIBMXKCHHM Teja

10 TOPU30HTAIBHON MOBEPXHOCTH.
e lccnenoBaHue yClOBUM PABHOBECHS pblyara.
e I3mepenue KIIJ[ HaKIOHHOM IIOCKOCTH.

e ll3ydyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPIUH.
8 KIIACC

Pa3nen 6. TenioBble siBJICHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOM TEOpUU CTPOEHUS
BelecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. OIBIThI, MOATBEPKIAIOIINAE
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOro, >XHAKOTO M Ta3000pa3HOrO COCTOSHUWA BEILIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ia30B, KUIKOCTEH H
TBEPABIX TEJI HA OCHOBE IIOJOKEHUH MOJEKYISIPHO-KMHETHUYECKOW TEOPHUHU.
CmaurBaHMe U KanWUIApHBIE sBIeHUS. TemioBoe pacluupeHue 1 CKaTue.

Temneparypa. CBs3p TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JABUKEHUS
yacTull. BHyTpeHHsAss sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH HHEpPrUu:
Terionepeaaya 51 COBEPILECHHE paboTHI. Bunbt TEIIONEepEaauH:
TEIJIONPOBOAHOCTh, KOHBEKLUS, U3ITyUCHHE.

KonuuectBo TemnoTel. YenbHasi TEMIOEMKOCTh BellecTBa. TermnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro OanaHca. IlmaBienne w
OTBEPJICBAHME KPUCTAJUIMYECKUX BELIECTB. YJIE€JIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenwe. YnenbHas Ttermsora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpATypbl KHIIEHHS OT aTMOC(EPHOro
JaBJICHUS.

BnaxHocTh BO3myXa.

DHeprus TOIIMBA. Y AelIbHAs TEIIOTa CTOPaHUS.

[Ipunuuner pabotel TemnoBeix aurarener KIIJ[ temioBoro asurarens.
TeruioBble ABUTATENN U 3aIUTa OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHUs U MPEBPALLEHUS SHEPTHH B TEIUIOBBIX MIPOLIECCaX.

Hemoncmpayuu.

e HalGmonenne OpOyHOBCKOTO ABUKECHUSI.

e HaGmonenue nuddysun.

e HalGmronenue sBIeHUN CMaYMBaHUS U KaMMLISIPHBIX SIBICHUH.

e HablmtoieHue TenaoBOro pacupeHust Ted.



e lI3mMeHeHue naBieHUs ra3za NMpu U3MEHEHUMH OOBbEMa M HAarpeBaHUU WIIU

OXJIQXKJCHUU.

IIpaBuita n3MepeHus TEMITEPATYPBHI.

Bune! Termonepenaun.

OxnaxkieHue Ipy COBEPUICHUH PaOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEIIHUMU CUJIaMHU.

CpaBHEHHE TEIIIOEMKOCTEN PA3IMYHbIX BEIIECTB.

Habmoienue KuneHwus.

Habmtoienue nocTostHCTBa TeMIIEPATyphl MPH TUIaBJICHUH.

Mojenn TEIIOBBIX JIBUTATEIICH.

Jlabopamopnuie pabomot u onvimol.

e OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHUSL.

e OmbITHI 10 BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MJIM caxapa.

e OnpITl O HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KHUAKOCTEH U
TBEPBIX TEIL.

e Omnpenenenue JaBleHUS BO3IyXa B OAJUIOHE IIMPHUIIA.

e OmbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh JIaBJICHHS BO31yXa OT €ro
00BbEMa 1 HarpeBaHUA WIH OXJIAXKICHUS.

e [IpoBepka runoTe3bl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPBHI.

e HaOmionenue wu3MEHEHUsI BHYTPEHHEW OJHEPruu Telna B pe3yjbTare
TEIIoNepeIaul U padOThl BHEITHUX CHJL.

e lccrnenoBanue sIBIEHUS TEIJIOOOMEHA MPH CMEUIMBAaHUHM XOJOIHOM u
ropsiuey BOJBI.

e OrmpeneneHne KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOIO BOJOM  IpHU

TEII000MEeHe C HarpeThIM METAJUTMYECKUM IIMIUHIPOM.

OnpeneneHue yieapHON TEINIOEMKOCTH BEILIECTBA.

Hccenenosanue npouecca UCIIapeHus.

OnpeneneHrne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

e OrmpezeneHne yAeIbHON TEIJIOTHI TUIABJICHHUS JIbJA.

Pasznen 7. diekTpruyecKkue 1 MATHUTHBIC SIBJICHUS.

Onextpuzaums Tena. JIBa poaa 3JIeKTpHUECKMX 3apsaaoB. B3ammopeiicTBue
3apsUKEHHBIX  Tell. 3akoH KysnoHa (3aBUCHMOCTh  CHJIBI  B3aHMOJEHCTBHUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsII0B U PACCTOSHHS MEXKY TEIIAMH).

Onextpuyeckoe mnose. Hanpspk€HHOCTh 3nekTpuyeckoro nois. [lpuHoumn
CYNEPIIO3ULINH JIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApPHBIA 3JEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBOOHMKM W AMDJIEKTPUKU. 3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsAaa.

DONEeKTpUYECKUd TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
NcTouyHMKN TMOCTOSSHHOTO TOKAa. JIeMCTBUSI AIEKTPUUYECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSX U ra3ax.

Onektpudeckas uenb. Cuia Toka.  DJEKTPUUECKOE  HAIMpPSKEHUE.
ConpoTuBIIeHHE NPOBOJHMKA. Y JAEJIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH OMa
Uit ydactka nenu. llocinenoBarenbHOE M mapajuleNbHOE — COCAMHEHHE
IIPOBOJHUKOB.

Pabota ®W MOIIHOCTH »3JIEKTpHUYECKOro Toka. 3akoH J[xoyns—JleHua.
DJeKTpuUYecKre ey U MOTPEeOUTENN deKTpUIecKor sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.



IlocrossHHBIE ~ MarHuThl.  B3auMoOAENCTBHE  IOCTOSHHBIX  MAarHUTOB.
MarautHoe nosie. MarauTHoe noJie 3eMJId U €ro 3Ha4eHHUe IS J)KU3HU Ha 3emile.
OneiT  Opcrena. MarHuTHoe 1ojie  3JIEKTpUyeckoro Toka. [IpumeHeHue
AIEKTPOMArHuTOB B TEXHUKE. /[€MICTBME MATHUTHOTO IOJISI HA IIPOBOAHUK C TOKOM.
DNeKTpoABUTaTENb IMOCTOSSHHOTO TOKa. Vcrmosb30BaHWE 3IEKTPOJABHUraTeneil B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABieHue 31eKTpoMarHuTHOM MHAYKIMK. [IpaBuiio JleHna.

DneKkTporeHeparop. CnocoObl  MONy4YeHUs  DJIEKTPUYECKOW  DHEpPruM.
DJEKTPOCTaHIINK Ha BO30OHOBISIEMBIX HCTOYHUKAX YHEPTHH.
Hemoncmpayuu.

e DJIeKTpU3aLUs TEll.

JIBa poJa 3JIEKTPUYECKHX 3apsAI0B U B3AUMOJICHCTBHE 3apsKEHHBIX TEJl.

Y CTpOUCTBO U IEUCTBHE IEKTPOCKOTIA.

DNeKTpocTaTU4eCKast UHAYKIHUS.

3aKOH COXpaHEHUS JIEKTPUUECKHUX 3aPsI0B.

[IpoBOAHUKY U AUDIICKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUI 3JIEKTPUUECKOTO MOJIS.

HcTouHMKY TOCTOSIHHOTO TOKA.

JIEHCTBUSA DIIEKTPUYECKOTO TOKA.

DIEKTPUYECKUN TOK B )KUIKOCTH.

I"a30BbI1i pa3psia.

W3mepeHne CUilbl TOKa aMIIEPMETPOM.

N3MepeHue 3neKTpUuecKOTro HApsKEHUST BOJIBTMETPOM.

Peocrar n MarasuH COIpOTUBIICHUN.

B3aumopelicTBHE NOCTOSSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTH Pa3I€JICHUs MOJIFOCOB MarHuTa.

MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose ToKa. DJIEKTPOMarHur.

JlelicTBHE MAarHUTHOTO MOJIs HA TPOBOJHUK C TOKOM.

DNeKTpOABUTaTENb NOCTOSHHOIO TOKA.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHON UHYKIIUH.

OmneiTel @apanes.

3aBUCUMOCTh HANpaBJiCHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBUW €ro

BO3HUKHOBEHHUSI.

e DJIEKTPOreHePaTop MOCTOSTHHOIO TOKA.

Jlabopamopnuie pabomot u onvimul.

e OnpiThl 1O HAONIOACHUIO SJEKTPU3ALMK TEJl HWHAYKIHEH U [Opu
CONPUKOCHOBEHHH.

e llccnenoBaHue HAEUCTBUS AIEKTPUUYECKOTO MO HA TMPOBOJHUKU H

TUAIEKTPUKH.

CO6opka u mpoBepKa padOoThI IEKTPUUECKOH IIETH MOCTOSHHOTO TOKA.

W3mepeHne U peryaupoBaHue CHIIbI TOKA.

N3mepenue u peryJupoBaHue HANIPSAKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYILIErO 4epe3 PEe3UCTOp, OT

CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

e OnbITHI, JTEMOHCTPHUPYIOIIKE 3aBUCUMOCTb AIEKTPUYECKOTO
CONPOTUBJICHUSI TMPOBOAHUKA OT €ro JJWHBI, IUIOWIAAU MONEPEYHOTO
CEYEHMs U MaTepuraa.



e JlpoBepka mnpaBuia CIOXKEHHS HANPSDKEHUW IPU  MOCIECI0BATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

e JlpoBepka mpaBuna Uisi CHJBI TOKA IPU IAPAJUIEIIBHOM COEOUHEHUH
PE3UCTOPOB.

e Omnpenenenne paboThI AEKTPUUECKOTO TOKA, UAYIIETO YePE3 PE3UCTOP.

e OrmpeneneHue MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBLACIAEMOW Ha
pe3ucTope.

e llccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYLIErO 4Yepe3 JIaMIIOYKYy, OT
HaIIpsSKEHMS HA HEW.

e Omnpenenenne KII/1 nHarpeBarens.

e llccnenoBaHue MarHUTHOTO B3aUMOJAECHCTBHS TOCTOSIHHBIX MAarHUTOB.

e ll3yyeHue MAarHUTHOIO TIOJII TOCTOSHHBIX MArHWTOB IPU  MX
00BEIMHEHUU U Pa3JICIICHUN.

e llccnenoBanue NENCTBUSA MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

e OmnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJEUCTBUS

KAaTyIIKd C TOKOM M MAarHMTa OT CHWJIBl TOKAa W HAIPaBJICHHsS TOKA B

KaTyILKE.

N3ydenune neMcTBUsI MAarHUTHOTO TOJIS HA IIPOBOAHUK C TOKOM.

KoHcTpynpoBaHue 1 u3ydeHue paboThl 31€KTPOIBUTaTENS.

N3mepenne KII/] anexTpoaBuraTenbHON yCTAaHOBKH.

OnpITBl 1O HCCIEJOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIYKIIHH:

HCCIICIOBAHNE W3MEHECHHMM 3HA4Y€HUs M HAIPaBICHUS WHAYKLIHUOHHOIO

TOKA.
9 KUIACC

Pazaea 8. Mexanuueckue siBJIeHHUS.

Mexanuueckoe aBWkeHHE. MarepuanpHag Touyka. Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHUYECKOr0 JBH)KEHHA. PaBHOMEpHOE MpSMOJIMHEIHOE
nBxeHue. HepaBHomepHoe npsMonuHenHoe aBuxeHue. CpeaHss 1 MTHOBEHHAS
CKOPOCTb TeJa IPU HEPABHOMEPHOM JIBHKCHUH.

Yckopenne. PaBHOyckopeHHOe mpsMonuHelHoe aBmkeHue. CBoOoaHOE
nagenue. OnsITel ['anunes.

PaBHOMEpHOE ABMXEHUE MO OKpYyKHOCTH. Ilepmon u vacrora oOpaiueHus.
JInneliHas u yraoBas cKOpocTH. L{eHTpocTpeMUTENIBHOE YCKOPEHHE.

IlepBsiii 3ax0H Herotona. Bropoit 3akoH Herotona. Tperuit 3akon HeroToHa.
IIpyHIMI Cynepno3uLInN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHsI: CUila TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. JIBwxenue raHer BOokpyr Connua. IlepBas kocMmuueckasi CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpHOE Teyo. PaBHOBecue
TBEPIOIO TEJIA € 3aKPEINIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynsc Tena. M3MeHeHne mMmiynbca. UMmynabc cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTMBHOE ABUKEHHE.

Mexannyeckass paboTta W MOIIHOCTh. PaboTa cui TSKECTH, YHIPYroCTH,
Tpenust. CBs3b sHepruu u pabothl. [loTeHnnanpHas SHEPTUs Teaa, HOJHATOrO Hal
ITIOBEPXHOCTHIO 3eMin. [loTeHIManbHas SHeprus cKaTtou npyxuHel. Knnernueckas
sHeprud. TeopeMa 0 KMHETHYECKON 3HEpPruM. 3aKOH COXPaHEHUS MEXaHUYECKOU



SHEPIuMu.
Hemoncmpayuu.

Habmoenne MexaHU4eCcKoro ABM)KCHUS TEJla OTHOCUTENBHO Pa3HbIX Tell
oTcu€ra.

CpaBHEHHE TyTe W TPAEKTOPUM [BMXKEHHSI OJHOIO M TOrO K€ Tena
OTHOCHUTENIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne cKkOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habmtoienue ABMXKEHUS Tella Mo OKPY>KHOCTH.

Habmoienne MexaHn4ecKux SBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexxka» 1pu €€ paBHOMEPHOM M  YCKOPEHHOM JIBU)KCHUU
OTHOCHUTENBHO KabuHeTa GU3HKH.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MacChl Tela U JEHCTBYIOLIEH Ha HEro
CHJIBL.

Habmtoienue paBeHcTBa CUIT TIPH B3aUMOJICHCTBUU TEll.

M3meHenue Beca Terna pyu yCKOPEHHOM JIBHKEHUU.

Ilepenaya uMIrynbpca npy B3anMOJIECHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTUU NPU B3aUMOJACHCTBUU TEIL.

CoxpaHeHHEe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITYJIbCca IPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmtoienue peakTUBHOTO ABMXKEHUS.

CoxpaHeHHe MEXaHMYECKON YHEPTHH IIPH CBOOOTHOM TaICHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTUH MPU JBUKEHUU TeJa MO JeHCTBUEM
IIPY>KUHBI.

Jlabopamopnuie pabomel u onvimul.

KoHcTpyHnpoBaHre TpakTa Uil pa3roHa M JAlbHEHIIEro paBHOMEPHOIO
JBIKCHUS IIApUKA U TEIEHKKH.

Ornpenenenue cpeaHell CKOPOCTH CKOJIBKEHUSI OpycKa WIM JBHXKCHUS
HIapyKa Mo HaKJIOHHOM MIIOCKOCTH.

OnpeneneHue yCKOpPeHHs Tela NpPH PAaBHOYCKOPEHHOM JIBHXKEHHH II0
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IMYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JIBUKEHUU 0€3 HauyalbHOW CKOPOCTH.

[IpoBepka TrHWIIOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JABWXKEHUU 0e€3
HAa4aJIbHOW CKOPOCTH IMYTH OTHOCSATCS KaK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOILIHNE MPOMEXKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBaHre 3aBUCUMOCTH CWJIBI TPEHUS CKOJIBKEHHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHUS.

Omnpenenenre KodpUIIUEeHTa TPEHUS CKOTBKCHHSL.

Omnpenenenre KECTKOCTU IPYKUHBI.

Omnpenenenne pabOTHl CHUJIBI TPEHUS NPH PAaBHOMEPHOM JBH)KEHHUH Tela
110 FTOPU3OHTAIBHOM TOBEPXHOCTH.

Onpenenenue pabOTHl CUJIBI  YINIPYTOCTH MpU  MOABEME Tpy3a C
MCIIOJIb30BaHMEM HETOABUKHOTO U TIOJBUKHOTO OJIOKOB.

N3yuyeHune 3aK0HAa COXpaHEHUS SHEPTHH.

Pasznen 9. Mexann4yeckue Koje0aHusi M BOJIHBI.

KonebatenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHU: EepHO,
4acTOTa, aMIUINTya. MaTteMaTHuuecKui U NpyKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETHHOM JIBUKEHUH.



3aryxaromue  KojeOaHus.  BpiHyxkaeHHble — KosebaHus.  Pe3oHaHc.
Mexanudeckue BoyiHBL. (CBOHCTBa MexaHWYeCKMX BOJH. IIpomonbHble
MONIEPEYHbIE BOJIHBI. /J[IMHA BOJHBI M CKOPOCTh €€ paclpOCTPaHEHHS.
MexaHn4eckue BOJIHbBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3ByK. I'poMKkocTh 3Byka M BbicoTa ToHAa. OTpaxkeHue 3Byka. MH(ppa3Byk u
YIbTPa3BYK.

Hemoncmpayuu.

e Habmionenue koneOaHU Ten MOJ ACHCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HaGnronenue BRIHYKIEHHBIX KOJICOAHMI 1 pe30HaHCcA.
PacnipocTpaneHne Npo10IbHBIX U MOMEPEYHBIX BOJH (HA MOJEIIN).
HabmtoieHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
Jlabopamopnuie pabomel u onvimul.
e OmnpeneneHue 4YacTOTBl M TEepUoAa KoleOaHUN MaTeMaTH4YeCKOro
MasTHHKA.

e OmnpeneneHue 4acTOTHI U Meproia KoineOaHul Npy>KUHHOTO MasiTHHUKA.

e lccrnenoBanue 3aBUCUMOCTH MepHoia KOeOaHUM MOABEIIEHHOTO K HUTH

rpy3a OT JAJIMHBI HUTH.
e liccnenoBanue 3aBUCHMOCTH TMepUOIa KoJeOaHU MPY>KMHHOTO MasiTHUKA
OT MaccChl Ipy3a.

e [IpoBepka He3aBUCMMOCTH TepuoAa KojeOaHUM rpy3a, MOJBEUICHHOTO K
HUTH, OT MacChl Tpy3a.

e OmnbIThl, JEMOHCTPUPYIOIIME  3aBHUCHUMOCTh  NEpHOJA  KoJeOaHUI
MPY>KWUHHOTO MAasATHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

e l3Mmepenne yckopeHus CBOOOTHOTO MaCHHUS.

Pasznen 10. DiiekTpoMarHuTHOE 10Jie M 3JIEKTPOMATHUTHBIE BOJHBI.

DNeKTpOMarHuTHOE  MoJie.  DJIEKTPOMAarHuTHble  BOJHBL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHe
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBS3H.

DnexkTpomMarHuTHas npupoga cera. CKopocTh cBeTa. BOJIHOBBIE CBOICTBA
CBETa.

Hemoncmpayuu.

e (CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.

e DBoJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomel u onvimol.

e l3ydyeHue CBOWMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOWIBHOTO

TenedoHa.

Pa3pen 11. CBeToBLI€e SIBJIEHHS.

JlyueBas  mMogmenr  cBera.  Mcrounmkm — cBera.  [Ipsmonunernnoe
pacupoctpanenue cseta. 3atmenust Connna u JIynsl. Otpaxenue ceta. [1mockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBeta. 3akoH mpenomieHus cBeta. [lonHoe BHYTpeHHee
oTpaxkeHue cBeTa. Mcrnonb30BaHWE TIOJHOTO BHYTPEHHETO OTPAXKEHHUS B
ONTHYECKUX CBETOBOJAX.

Jluaza. Xom myweit B JnmH3e. Onruueckas cucrema (oroammapara,
MUKpPOCKOIIa M Teneckona. ['ya3 kak onrtuyeckas cuctema. biM3opykocTe H
JAIbHO30PKOCTb.



Pasnoxxenne Oemoro cBera B cmekTp. Omnbitel HptoTtona. Croxenue
CIIEKTPAJIBHBIX LBETOB. /(ncnepcus ceera.
JHemoncmpayuu.
e [lpsmonnHENHOE pACIPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tomydenune n300pakeHnii B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.
OnTuyeckuii CBETOBO/.
Xoa myueil B coOuparolei InH3e.
XOJ Ty4der B pacCEUBAIOLIEH JIMH3E.
[Tomydenune n300pakxeHNuii ¢ TOMOIIBIO JINH3.
[Tpunuun geiicTBus GoroanmapaTa, MUKPOCKOIA U TEIECKOIIA.
Mopens riasa.
Pa3noxenue 6eoro cBera B CIEKTP.
[TomyueHue 6e0ro cBeTa MpH CJI0KEHUHU CBETA PA3HBIX LIBETOB.
Jlabopamopnuie pabomet u onvimol.
e llccnenoBaHue 3aBUCUMOCTH YIjla OTPAXEHHs CBETOBOrO Jiyd4a OT yIJia
ITaJICHHUS.

e l3yueHune XapaKTEpPUCTHK U300paKEHUs MIPEAMETA B INIOCKOM 3€pKaJle.

e llccnenoBaHue 3aBMCHMOCTH yIUIA NPEJIOMIIEHUS CBETOBOTO JIyda OT yIJia
ITaJICHNS] HA TPAHUIIE «BO3LyX—CTEKIIO».

e [lomyuenue n300pakeHU C TOMOILBIO COOMPAIOIICH TUH3HI.

e Omnpenenenne HOKyCHOTO PAaCCTOSHUS U ONTUYECKONW CHIIBI COOMparoImen
JIUH3BIL.

e OnbITHI 1O Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.

e OmnbITEl O BOCHPHUATHIO LIBETA MPEAMETOB IPH UX HAOJIOJACHHH 4Yepes3
I[BETOBBIE (DUIIBTPHI.

Pa3nen 12. KBanToBbI€e IBJICHHUS.

Omneitel Pe3epdopna u rutanerapHas mojenb aroma. Moxens aroma bopa.
Hcenyckanne u nornouenre ceera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oera- u ramma-usnydenus. CTpoeHHEe aTOMHOTO
anpa. Hykinonnas wmogens aromHoro sapa. HWs3oromsl. PaauoaxtnBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX s1€p.

SAnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsiIOBOTO M MAacCOBOTO YHCEI.
DOHeprusi CBsI3M aTOMHBIX sAnep. CBA3p Macchl M 3Hepruu. Peakuuum cuHTe3a u
nenenus siaep. Mcrounnku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHUS paaMOAKTUBHBIX H3JIIYYEHHU HA IKUBBIC
OpTaHU3MBI.

Hemoncmpayuu.

CrekTpbl U3ITy4YEeHHsI U TOTJIONICHUS.

CrekTpbl pa3IUYHbIX [a30B.

CnexTtp Bogopoa.

Habmonenue TpexkoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITYyYEHUH.

Peructpanus u3nydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie padomel u onvimul.

e HabmoieHue CITOMIHBIX U IMHEHYAThIX CIEKTPOB U3ITyUEHUSI.

e llccnenoBaHue TPEKOB: M3MEPEHHME DHEPIMM YACTHULBI O TOPMO3ZHOMY
nytu (o poTtorpadusim).



e l3mepeHue paJuoakTUBHOIO (POHA.

IHoBTOPUTEIBLHO0-0000 A0 IIMIT MOAYTb.

[ToBTOpHUTENHEHO-00001IAIONINI MOTYJIb MIPEIHA3HAYEH JJISi CUCTEeMaTHU3allH
M 0000mIEeHUs  MPEAMETHOrO  COJAEpXKAHWST W ONbITa  JIEATEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3UKHU, a TaKkKe ISl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy M0 (HU3UKe Ui OO0ydaroluxcs,
BBIOpABIINX ATOT YUEOHBIN MpPEIMET.

[Ipu m3ydeHUn AAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3HPYIOTCS BUABI
NESATENbHOCTH, HA OCHOBE KOTOPBIX 00€CHEeUYNBAETCS JOCTHKEHHUE NMPEIMETHBIX H
METamnpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (popmupyercs
€CTECTBEHHOHAy4YHasd I'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIECIOBAaHUS
ABJICHUN TPHUPOABI U TEXHUKHU, OBJIAJCHUE YMEHHUSIMHU OOBACHATH (PU3NUYECKHUE
ABJICHHS, TPUMEHSAS INOJIyYCHHbIE 3HAaHMs, pellaTh 3aJadyd, B TOM YHUCIE
KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IprHIMIHATBHO NEATENBHOCTHBIM XapaKTep JAHHOIO pa3leiia pean3yeTcs
32 CYET TOro, 4Yro OOy4YaromIMecs BBIMOJIHAIOT 3aJaHUs, B KOTOPBIX WM
IpeJiaraeTcs:

Ha OCHOBE IIOJyYEHHBIX 3HAaHUW paclo3HaBaTb W HAy4YHO OOBSACHATH
¢buznyeckue SBICHUS B OKPY’KaIOIEH MPUPOJIE U MOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBAaHUS (PU3NUECKHX SIBICHUN, B TOM
YHCIIE ISl IPOBEPKH TMIIOTE3 U NOJYUYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAy4YHBIE OCHOBBI HamOoJee Ba)XHBIX JOCTH)KCHHH COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUYECKOI'0 UCIOIb30BAHMS PA3IMYHBIX UCTOUHHUKOB
SHEPIrUU Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHHUS! BCEX M3BECTHBIX BUIOB
SHEPIHUH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA IIPOI'PAMMBI 110
O®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (pU3MKU Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsl HAIPaBJIEHO
Ha JJOCTHKEHHE JINYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yNIbTaTOB.
B pesynbTare uzyueHus GuU3MKU HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
y oOyuaronierocst 0yayT copMUpOBaHbl CIAEAYIONIUE JTUYHOCTHBIE PE3YyJIbTaThl B
YaCTH:
e 1) maTpuOTH4Y€CKOro BOCIIUTAHUS:
® - [POSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
(u3HUeCcKOl HayKH;
® - [ICHHOCTHOE OTHOIIEHUE K JOCTHKCHHUSIM POCCUNCKHUX yUEHBIX-(PU3UKOB;
2) rpaKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS
® - FOTOBHOCTH K aKTUBHOMY yYaCTHIO B 00CYK/I€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHHMA
NI
® - OCO3HaHME BAXKHOCTH MOPAIBbHO-3TUYECKUX MPHUHIMIIOB B JEATEIBHOCTH
YYEHOTO;
e 3))3CTeTH4eCKOro BOCIIUTAHMSA:
® - BOCIPHUATHE ICTETUYECKUX KadecTB (PU3NUYECKON HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;



4) HEHHOCTH HAYYHOI'0 IIO3HAHMS:

- OCO3HAHHWE IIEHHOCTH (U3UYECKON HAyKW KaK MOIIMHOTO HWHCTPYMEHTA
IIO3HAHUSA MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTMH, BaXKHEHIIEH COCTABIIAIOLIEH
KYJBTYPBIL;

- pa3BUTHE HAY4YHOM JIOOO3HATEIBLHOCTH, HMHTEpEca K HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;

5) dopvmupoBanus  KYJbTYPbl 3A0POBbS M  3MOLHOHAJBLHOIO
0/1aromnoJIy4us:

- OCO3HaHUE [IEHHOCTH Oe30macHoro ooOpas3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTH TIpaBUJ O€30MaCHOr0 TIOBEACHUS Ha
TpPaHCTIOPTE, Ha JOpOraxX, C ANEKTPUUYECKUM M TETUIOBHIM O0OpYJIOBAHHEM B
JIOMAITHUX YCIIOBHUSIX;

- cQOpMHUpPOBAHHOCTb HaBBbIKa pediaeKkcuu, MpHU3HAHHE CBOETO IpaBa Ha
OIIMOKY M TAaKOTO K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Yy4YacTHE B pPEIICHUM NPAKTUYECKUX 3a/lad (B paMKax CEMbH,
0o0pa3oBaTENbHOM  OpraHu3ali, TroOpojia, Kpas) TEXHOJOTMYECKOH U
COIMAJIbHOW HAIPaBJICHHOCTH, TPEOYIOMMX B TOM YHCIE W (PU3HUECKHUX
3HAHUM;

- IHTEPEC K MPAKTUIECKOMY M3YUYCHHIO TTPOo(deccHii, CBSI3aHHBIX ¢ (DH3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

- OpUEHTAIMSl Ha MPUMEHEHUE (PU3MUECKUX 3HAHUM JUIs pelieHus 3ajady B
o0JlacTH OKpy>Karolllel cpejpl, IJIaHUPOBAHUSI MOCTYNKOB M OIIEHKH HX
BO3MO’KHBIX ITOCIEACTBUAN I OKPY KAIOIIEW CPEJIbI;

- OCO3HaHHUE TJI00AJBHOTO XapakTepa SKOJOTHYECKHX MpoOJieM M MyTed HX
pelieHus;

8) aganTanuu K M3MEHSAKWIIMMCH YCJAOBUSM COLUAJIBHOW M NPHUPOAHOM
cpeabl:

- MOTPEOHOCTh BO B3aWMOJICUCTBUM TIPU BBINOJHEHUU WCCIEIOBAaHUN U
IIPOCKTOB (DM3UYECKOW HAIMPABICHHOCTH, OTKPHITOCTh OMBITY W 3HAHUSIM
JIPYTUX; 5

- TIOBBIIICHHE YPOBHA CBOEM KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
NEeATEeNbHOCTD;

- TOTPeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHciie (POPMYyIUPOBATH
U7IeH, TIOHSATHS, TUTIOTE3BI O GU3HMICCKIX OOBEKTAX U SBJICHUSIX;

- OcO3HaHUe Ne(PUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JaCTH
buzukwy;

- IUTAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETECHUU HOBBIX (DHUIUICCKUX
3HAHUM;

- CTpeMJICHUE aHATTM3UPOBATH U BBISIBIIATH B3aUMOCBSI3H TIPUPOJIBI, 00IIEeCTBa U
SKOHOMHKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3HUECKUX 3HAHUM;

- OIIEHKa CBOMX JCHUCTBUI € Yy4E€TOM BIHSHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MO>KHBIX TJI00ATBHBIX MOCIEICTBUI.

METANIPEAMETHBIE PE3YJIBTATbBI

B pesynpraTe OCBOEHHMS HpPOrpaMmbl MO (PU3UKE HA YPOBHE OCHOBHOIO

obmiero oOpa3oBanus y oOydaromerocs OyayT copMupoBaHbl MeTanpeIMeTHbIE
Pe3yJabTaThl, BKIIOYAIOIINE TO3HABATEIILHBIC YHUBEPCATIbHbBIE YIeOHBIC ICUCTBUS,



KOMMYHUKATUBHbIE  yHUBEpPCAJIbHbIE  y4dyeOHbIE  JCHCTBUSA,  PETYJIATHUBHBIC
yHHUBEpCaJbHbIC yueOHbIE IEUCTBUS.

ITo3naBaTe/ibHBIE YHUBEPCAIBHLIC yqeﬁnble HeﬁCTBHH

Ba3oBble Jijornueckue AeiicTBHA:

BBISIBJSITH W XapaKTepU30BaTh CYHIECTBEHHbIE MPHU3HAKU OOBEKTOB
(sIBJIEHUI);

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMHU, OCHOBAHUS IS
00001IEeHHS ¥ CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH MIPUUMHHO-CJICICTBEHHBIE CBSA3H MPH U3YYCHUU (PUBNUECKUX
SBJICHUH M MPOIIECCOB, J€TaTh BHIBOIBI C UCMOIb30BAHUEM JIE€TyKTHUBHBIX
Y WHIYKTHBHBIX YMO3AKJIIOUEHUH, BBIABUTATh TUIOTE3bl O B3aMMOCBS3SIX
(bu3HUeCKNX BETNYNH;

CaMOCTOSITENIFHO BbIOMpaTh CHoco0 pemeHuss y4eOHOW (U3NYECKO
3ajaun (CpaBHEHHE HECKOJBbKMX BAapHAHTOB pEIICHUsA, BHIOOp Hambomee
MOAXOJSIIET0 C Y4ETOM CaMOCTOSITENIBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBble HCCJICA0BATCIBbCKUC I[eﬁCTBHﬂI

MCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATENbCKIII MHCTPYMEHT TIO3HAHMS,
MIPOBOAMTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOKHBIH
¢u3nyecKkuil HKCHEPUMEHT, HEOOJbIIOE HCCIEI0BaHHEe (PUIUIECKOTO
SIBJICHUS;

OLICHWBAaTh HAa NPUMEHUMOCTb U JIOCTOBEPHOCTh HH(OpMAIHIO,
MOJTyYEHHYIO B XO/I€ UCCIIEIOBAaHUS MM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYITHPOBATH 0OOOIIEHNS U BBIBOJBI MO Pe3yIbTaTaM
MPOBEAEHHOTO HAOJIOICHUS, OIIBITA, UCCIICIOBAHMS,

MPOTHO3MPOBATh BO3MOXKHOE  JajbHeWmiee pa3BUTHE  (PUBUUECKUX
MPOLIECCOB, a TAK)KE BBIIBUTaTh MPEINONIOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora c nunpopmanueii:

MPUMEHSTh Pa3IUYHbIC METObI, MHCTPYMEHTHI U 3aIIPOCHI IPU TTOUCKE W
orbope WHGOPMANMK WM JAHHBIX C YYETOM MPEIJIOKEHHOW y4IeOHOM
dusngeckoit 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U MHTECPIPETUPOBATH WH(GOPMAIIHIO
pa3IMYHBIX BUIOB U (hOPM IIPEICTABICHHS,

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAJIBbHYIO (OpMYy  TPEICTaBICHHS
uHPOpPMAIlMM W WUIIOCTPUPOBATh pelIacMble 3aJladll  HECIOKHBIMH
CXEeMaMH, JIuarpaMMaMu, HHOU TpadUKOi U MX KOMOMHAIIASIMH.

KOMMyHI/IKaTI/IBHLIe YHuUBEpPCAJIbLHBLIC yqeﬁnble I[eﬁCTBHH:

B XO0Ji¢ OOCYXKJCHHS y4eOHOro MaTepuaia, pe3yibTaToB JIaOOpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBAaTh WJICH, HAICJICHHbIC HA pPCIICHUE 3aJa4yd W IOJICpIKaHUC
O1aro)ke1aTeIbHOCTH OOIIEHNUS;

COIOCTABJIATh CBOW CYXICHHS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Jraiora, OOHapyKMBaTh Pa3IUIHE U CXOACTBO TO3UIIHH;

BBIP@XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MIMCHBMEHHBIX TEKCTaX;
yOJIMYHO TIPEJICTABIISATh PE3YIbTaThl BHIIOJHEHHOTO (PU3NYSCKOTO OIThITa



(3KCIIEpUMEHTA, UCCIEAOBaHUS, IPOEKTA);

MIOHUMaTh W  HCIOJb30BAaTh  MPEUMYLIECTBA  KOMAHIHOM U
WHAMBUAYAIbHONH pabOThl MpU PEIICeHWH KOHKPETHOM (U3NYECKOM
poOJeMBI;

NPUHUMATh LEH COBMECTHOW JESATEIbHOCTH, OPTaHM30BbIBATH JCHCTBHS
Mo € JOCTIKCHHIO: PAacHpelelsiTh PO, OOCYXIaTh INPOLECCH U
pe3yJbTaThl COBMECTHOU padOThI, 000011IaTh MHEHUSI HECKOJBKUX JIFOCH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUrasi KAUECTBEHHOI'O pe3ysbTaTa 1o
CBOEMY HAINPABICHUIO M KOOPAUHHUPYS CBOUM JACHCTBUSA C APYIUMHU
YJIEHaMH KOMAaH/Ibl;

OLICHMBATh KAayeCTBO CBOErO BKJaJa B OOMIMH MPOAYKT IO KPUTEPHSM,
CaMOCTOSITENIbHO C(POPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

PerynsiTuBHbIC YHHBepcaJbHbIe Y4eOHbIe NeiiCTBHUA

CaMoopraHm.aunﬂ:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX UM YYEOHBIX CHUTyaIUsX, TPEOYIOIINX
11 perieHust GU3NYECKUX 3HaAHU;

OpUEHTHPOBATbCA B  PA3jIUYHbIX MOAXOJAX MPUHATHS  pEUICHUHN
(MHIMBUAYaJIbHOE, NPHUHATUE pEUICHUS B IPYIIE, NPUHATHE pEHICHUN
rpynmoi);

CaMOCTOATENILHO COCTABJIATh aJTOPUTM pEIIeHHs (PU3UUECKOM 3a/1auu WU
IJlaHa MCCIEJOBaHUS C YYETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIPEAJIaracMble BApUAHTHI PEILICHUN;
7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CﬂMOKOHTpOJ’lL, 3MO]_II/IOHa.]1]>HLIl7[ HHTEJJICKT.

J1aBaTh aJ€KBaTHYIO OLEHKY CUTyalluy U Npeiiararh IjiaH €€ U3MEHEHHS,;
OOBSICHSIT ~ MPUYUHBI  JTOCTUXKEHUS  (HEOCTUKEHUS]) PE3YyJbTATOB
NEeSTENbHOCTH, JaBaTh OLIEHKY NIPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JAESATEILHOCTh (B TOM YHCII€ B XOJ BBIIOTHEHUS
¢u3nyeckoro HMCCIEAOBaHHUA WM TMPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENTLCTB, M3MEHUBIIUXCS CHUTYyalllil, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEJIH U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIopa WIH JUCKYCCHH
Ha Hay4YHYIO TeMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTOTo;
NpHU3HaBaTh CBOE MPaBO Ha OMMOKY MPU pElIeHNH PU3NYECKUX 33134 WIH
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoH1y 00ydeHus B 7 KJiacce peMETHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh  NOHATHS:  (U3MYECKME M  XUMHUYECKHUE  SIBJICHUA,
HAOIO/IEHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CIUHHUIIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHMS BellecTBa (TBEpPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYECKOE JBWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHENHOE), TpPACKTOpPHs, PAaBHOJAECHCTBYIOIIAS
cuna, nedopmarus (ympyras, IJIacTUYecKas), HEBECOMOCTb,



COOOIIAOIINECS COCYbL;

pa3nuuath sBIeHUS (qud@dy3us, TEMIOBOE IBMKEHHE YACTHI] BEIECTBa,
PAaBHOMEPHOE  JBW)KCHHE, HEPAaBHOMEpPHOE  JBIKCHHME, HHEPLMUS,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHONW OCBIO
BpalleHus, Nepenada JaBi€HUS TBEPAbIMH TEJNaMHU, XUAKOCTIMU U
razamMy, arMocepHOe JaBJCHHE, IUIABAHME TEJ, IPEBPAIICHUS
MEXaHUYECKON SHEPruu) MO OINUCAHUIO UX XApaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX JAaHHOE (PU3NUYECKOE SBIICHUE;
pacrmo3HaBaTh TMPOSBICHHE HM3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpYy’)XalollleM MHpE, B TOM YHCIC (PU3NYECKUE SIBICHUS B TMPHUPOJC:
MPUMEPBI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KMBOM M HEKHUBOU
NpPUPOAE, ACHCTBUE CHUJIBI TPEHHUS B MPUPOJE U TEXHUKE, BIUSHUE
aTMoc(epHOro NaBieHUS Ha )KMBOW OpraHU3M, IUIaBaHHE pbIO, pblYaru B
TEJ€ YEeJIOBEKa, PU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PUBHUECKUX SBJICHU;
OTNUCHIBAaTh U3yUEHHBIE CBOMCTBA Tell U (PU3UUYECKUE SBICHUS, HCIIONb3YS
¢usnyeckue BeIMUMHBI (Macca, 00BEM, IUIOTHOCTH BELIECTBA, BPEM,
IIyTh, CKOPOCTb, CPEAHSASA CKOPOCTh, CHJIA YIIPYI'OCTH, CUJIA TSKECTH, BEC
Tena, CWJa TpEeHUs, JaBieHue (TBEPAOro Tena, XKUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS CUJIA, MEXaHH4YecKass paboTa, MOIIHOCTh, IJIEYO CHUJIBIL,
MOMEHT CHJbl, KO3(DQHUIMEHT TMOJE3HOr0 JACWCTBUS MEXaHH3MOB,
KHMHETHYECKass M IMOTEHIMAJbHAs SHEPIHs), IpH ONUCAHUU INPABHIBHO
TPaKTOBaTh  (PU3UYECKUII  CMBICA  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAYECHHUA U €IUHUIBI (U3NYECKUX BEIUYHH, HAXOAUTH (OPMYIIBI,
CBA3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIUYHMHY C APYTMMH BEJIWYMHAMU,
CTPOUTH IPa KU U3yUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYNH;
XapaKTepH30BaTh CBOMCTBa Tel, (PU3WYECKHE SIBICHUS U TMPOIIECCHI,
WCIIOJNB3Ysl MPaBUIIa CIOKEHUS CHII (BAOJIb OJHOW IpsiMOM), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMena, MpaBUJIO paBHOBECHs pblyara (Oyoka),
«30JI0TO€ IPABWJIO» MEXAHWUKH, 3aKOH COXPAHCHHS MEXaHUYECKOU
SHEPruH, TpPHU OITOM [IaBaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA H
3aIIMChIBATh €70 MAaTEMATHYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UUECKUE SIBJICHUS, MPOLIECCHl M CBOKMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyalUd MPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OObACHEeHHE u3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpoil Ha 1—2 M3yYEeHHBIX CBOMCTBA (HHU3HMUECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacuy€THble 3amadud B 1—2 JEWCTBUS, HCHOJIB3YS 3aKOHBI H
dopmynbl, cBsi3bIBatolUE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
YCIIOBUS 3alau 3aMUCBhIBATh KPATKOE YCIIOBHUE, MOACTABIATh (PU3NUECKUE
BEJIMYUHBI B (DOPMYJIBI M MPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHbIE
JaHHbIE, HEOOXOUMBIE I pEUIEeHUs 3a/1ad, OLIEHUBATh PEATMCTHYHOCTh
MOJTy4YEeHHOU (PU3UUEeCKON BETMYHHBI;

pacmo3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXXHO PEIIUTh TPU IOMOIIU
($U3NYECKUX METO0B, B OTMCAHUH MCCIIEOBAHUS BBIICTSATH IPOBEPSIEMOE
NpEeANnojoKeHne  (rumoresy),  pa3iuyarb W HMHTEPHPETUPOBATH
MOJyYEeHHBIM pe3yJbTaT, HAaXOIUTh OIIMOKM B XOJE OIbITa, JAeTaTh
BBIBO/JIBI 10 €T0 PE3YJIbTaTaM;

NPOBOAMWTH OMBITBI TIO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM



duzngeckux CBOICTB TeN: dbopMynupoBaTh MIPOBEPSIEMbBIE
MPENOIOKEHUS, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOT0 000py/I0BaHUS,
3aMUChIBaTh X0/ OMbITA U (POPMYITUPOBATH BHIBOIBL;

BBITIOJHATh TMPSAMBIE H3MEPEHHS PpACCTOSHHUSA, BPEMEHH, MacChl Tea,
0o0bEMa, CHUIIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX H
nM(ppOBBIX MPUOOPOB, 3aMKCHIBATH IOKAa3aHUA MPUOOPOB € YUETOM
3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3NUECKON BETUYHHBI OT
APYTOil C HCIOJBb30BAHUEM TMPSIMBIX H3MEPEHUU (3aBUCHMOCTH IyTH
PaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHH MABM)KCHUS TeJa, CHUIIbI
TPEHHUS CKOJIBKEHHUS OT Beca Tesa, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHCHMOCTH CHJIbI TPEHUS OT IUIOIIAIH COPUKOCHOBEHHUS TEJ, CHIIBI
YOPYTOCTH OT YUIMHEHUS TPYKUHBI, BHITAIKUBAIOLIEH CHUIIBI OT 00BEMaA
NOTPYXEHHON YacTU Tella U OT IUIOTHOCTHU >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
TUTaBaHMs TeJl, YCIOBHM paBHOBECHSl pblyara W OJIOKOB), y4acTBOBATh B
IUTAHUPOBAaHUM  Y4eOHOTO HCCIEOBaHUA, COOUpaThb YCTAHOBKY H
BBITIOJHATh WM3MEPEHUs, CIeAysl MNPEeAJIOKCHHOMY IUIaHy, (DUKCHpPOBATh
pe3yNbTaThl MOTYYCHHONW 3aBUCHUMOCTH (DU3MUECKMX BEIUYUH B BUJC
NPEJIOKEHHBIX TaONHIl U TpaduKOB, JeNaTh BBIBOJBI MO pPe3yJbTaTaMm
UCCIICTOBAHMS;

MPOBOANTH KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIMYUH (ILIOTHOCTH
BEIIECTBA JKUIAKOCTM W TBEPIOTO TeNa, CHUia TPEHUS CKOJBXKEHHUS,
JaBJICHWE  BO3/AyXa, BBITAIKUBAIOUIAs CHJIa, JEHCTBYyIOIIas  Ha
NOTPYXKEHHOE B KHUAKOCTH TeNo, KOI(PPHUIMEHT MOJE3HOro ACHCTBUS
NPOCTBIX MEXaHU3MOB), CIEAysd MPEeNJOoKEHHOW WHCTPYKLUUU: TpH
BBITIOJTHEHUH H3MEpPEHUl CcOOMpaTh SKCHEPUMEHTANBHYIO YCTaHOBKY H
BBIUHCIISTH 3HAUEHNE UCKOMOW BEJIMYMHBI,

cOOJTIOAaTh MpaBuiIa TEXHUKU 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM,;

yKa3bIlBaTh MPUHLMUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOIIAIOIIKECS COCYAbl, OapoMeTp,
pbIYar, NOJBMKHBIA U HETIOJABMKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTB;
XapaKkTepU30BaTh MPUHIMUMBI JCWCTBUA U3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha WX OMNHCAHHUA (B TOM YHCIHE:
MOJNUINITHUKY, YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIONIB3YS 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SBJICHUIN U HEOOXOTUMBbIE (DU3HUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPHl  (HAXOOUTh HMHPOpPMAIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUsA (PU3UUECKHX 3HAHUA B TOBCEIHEBHOM
KHU3HU JJ1s1 obecriedeHust 0€30MacHOCTU MPH OOpalleHHH ¢ MPUOOpamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKPY’KaloIel cpeie;

OCYIIECTBISATE OTOOp MCTOYHHMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIUXCS
3HAHUW ¥ TYyTEM CpPaBHEHHUS PA3NIUYHBIX HCTOYHUKOB BBIIEIATH
uH(POPMALIMIO, KOTOpas SBISETCS NPOTUBOPEYHBOW WM MOXKET OBITH
HEJIOCTOBEPHOM;



® UCIOJB30BaTh MPH BBHIMOIHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJIAPHYIO
AUTEepaTypy (PU3NYECKOTO COACp)KAHUS, CIpPAaBOYHBIE MaTepuabl,
pecypcbl cetu MHTepHeT, BiIaieTh NpUuEMaMHi KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

® C03/1aBaTh COOCTBEHHBIE KpaTKUE MUCHMEHHBIE M YCTHHIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaLUU (PU3UIECKOTO COACpPkKaHUs, B TOM
qyciie MyONUYHO JeNaTh KpaTKHe COOOIIEHHUs O pe3ylibTaTaX MpPOEKTOB
WIKM Y4YeOHBIX HCCIEAOBAHUN, MPH 3TOM TPAMOTHO HCIOIH30BATh
M3YYEHHBI MOHATUHHBIN ammapaT Kypca (U3HKH, COINPOBOXKIAThH
BBICTYIUJICHUE NPE3EHTALAEH;

® TP BBHINOJHEHUH YYEOHBIX HPOEKTOB M HCCICAOBAHUN paclpeneisTh
00s3aHHOCTH B TpyNIe€ B COOTBETCTBMU C ITOCTaBICHHBIMH 3aJlayaMH,
CIEINTh 32 BBINOJIHEHUEM IUJIaHA JEHCTBUM, aJIeKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYNIBI,  BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIHX.

K xoH1y 00yueHus B 8 kJiacce nmpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

® UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amop(HbIe Tela, HACBHIEHHBIA W HEHACHIIICHHBIN TMap, BIAXKHOCTD
BO3/lyXa, TEMIEparypa, BHYTPEHHSSI S3HEpPrus, TEIJIOBOW JBUTATEllb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsij, 3JIEKTPUUECKOE MOJE, MPOBOAHUKN
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;

® pasnuyaTh ABJICHHS (TEIUIOBOE pPACIIMPEHUE U C)KaTHe, TEeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KAIMJUISIPHBIE SIBJICHUS, UCHApEHHUE,
KOHJIEHCAlUs, IUIaBJICHWE, KpUCTAIM3alMs (OTBEpAEBAHUE), KUIICHHE,
Teronepeaada (TemIonpOBOIHOCT®, KOHBEKIINS, U3ITy4YECHHE),
ANEKTPU3aLUs TEJ, B3aUMOJECUCTBHUE 3apsAJIOB, NEUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MAarHUTHOIO TOJISl Ha MMPOBOJHUK C TOKOM, 3J€KTPOMArHUTHAs WHIYKIHS)
[0 ONHCAHUI0 HX XapaKTEpPHbIX CBOWCTB M HA OCHOBE OIBITOB,
JE€MOHCTPUPYIOIINX JaHHOE (PU3UUECKOe SBICHHE;

® pacrmo3HaBaTh MPOSIBICHHE HM3YyUYEHHBIX (PU3MYECKUX SIBICHUH B
OKpYy’)XalollleM MHpE, B TOM YHCIe (PU3NUYECKUE SIBICHUS B TMPHUPOC:
MIOBEPXHOCTHOE HATSHKEHUWE W KalWULIPHBIE SBJICHHS B MPUPOJE,
KpUCTajulbl B mpupoje, uznydeHue CoJiHLA, 3aMep3aHHe BOAOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, HHESI, CHETa, 3JIEKTPUUECKUE
ABJIEHUSI B aTMoc(epe, 3JEKTPUUYECTBO KUBBIX OPTraHU3MOB, MAarHUTHOE
nosie 3eMiH, Apeid MONIOCOB, POJIb MATHUTHOTO MOJIA I KU3HU Ha
3emiie, NOJSPHOE CUSIHUE, IPU 3TOM NEPEBOJINUTH NPAKTUUYECKYIO 3aa4y B
y4eOHYI0, BBIJCISITh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKHN) (PU3UUECKHUX
SBJICHU;

® OMUCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (PU3UUYECKUE SBICHUS, UCIIONb3YS
¢usnyeckue BEIMUUHBI (TEMIEpaTypa, BHYTPEHHSSA SHEPTHUs, KOJIUYECTBO
TEIUIOThI, YJEeJIbHAas TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUIaBJI€HUS, yJAeNbHas TEIUIoTa NapooOpa3oBaHus, yJAeJbHAas TEIUIoTa
CTOpaHHs TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEUCTBUSA TEIUIOBOM
MalluHbl, OTHOCUTENIbHAS BJAXHOCTh BO3[yXa, J3JEKTPUUYECKUN 3apsi,
CHJIa TOKa, 3JIEKTPUYECKOE HANPSIKEHHE, CONMPOTUBICHUE IMPOBOJIHMKA,



YACIbHOE  CONPOTHBIIEHHE  BemlecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOr0  TOKAa), MpPU ONHCAHUU MPABUIBHO  TPAKTOBATh
(¢u3nYecKuil CMBICT HCIOJIb3YEMbIX BEIUYHMH, O0O3HAUEHUS U €IUHUIIBI
(¢u3nYecKux BEIWYUH, HAXOAUTH (HOPMYIBI, CBS3BIBAIOIINE JaHHYIO
(¢u3nYecKyr0 BETUYMHY C JAPYTUMHU BEIWYMHAMU, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TMPOIIECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJIOKEHUS MOJEKYISPHO-KMHETHYECKOW TEOpUun
CTPOEHHUs BEIECTBAa, MPUHLMII CYNEPHO3ULUHU MOJEeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JJid ydyacTKa MU, 3aKOH
Jlxoyns—Jlenna, 3aKOH COXpaHEHMS DJHEPIMM, IPH OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M 3alUChIBaTh €r0 MaTeMaTUYEeCKOe
BBIPAKECHHE;

OOBSCHATh (U3NYECKUE TPOIECCHl W CBOICTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHTyalWl MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX
[IaroB ¢ Omopod Ha 1—2 W3YyYEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(Gu3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3aJadyd B 2—3 JEWCTBUS, HCIOJIB3YS 3aKOHBI H
(dopmyIbl, cBsi3bIBatolUE (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
YCIIOBHS 3a/lauyd 3allMChIBaTh KPATKOE YCJIOBHE, BBISABIATH HEAOCTATOK
JaHHBIX JUISl peUIeHHs] 3aJadd, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOoAMMBbIE JUIsl €€ pelieHus, NPOBOJUTh PACUETHl M CpPaBHUBATh
MOJTy4YeHHOE 3HauUeHUe (PU3NYECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PEIIUTh TPU ITOMOIIU
(¢U3NYECKUX METOMOB, HCIONb3Yysl OMUCAHHE HCCIENOBAHUS, BBIICIATDH
MIPOBEPSEMOE  MPEANOJIOKEHUE, OLICHUBAaTh NPABUWIBHOCTh MOPSAKA
IIPOBE/ICHMSI HCCIIEOBAHUS, A€JIaTh BHIBOJbL;

IPOBOAWTH OMBITBI TIO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
(¢u3nyecKux CBOMCTB TeN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IMpOIEcCa OCThIBAHUS U
HarpeBaHusl MpU MU3TYYCHUU OT IBETa H3Iydarouied (MOriomaronieil)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT TEMIIEPATypPbl KHJIKOCTH U
IJIOIIAAM €€ TIOBEPXHOCTH, DJJIEKTPU3alMs Tel W B3aUMOACHCTBHE
ANEKTPUYECKUX  3apsiioB, B3aUMOJACHCTBHE TOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allisl MAarHUTHBIX IIOJIEM TOCTOSIHHBIX MAarHUTOB, ACUCTBUS
MarHuTHOrO TOJII Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHMTa,
CBOMCTBa 3JIEKTPOABUIATENII IOCTOSHHOIO TOKa): (POpMyJIMpOBaTh
MpoBepsieMbIe MPEATNOI0KEHHUSI, COOUPATh YCTAHOBKY M3 MPEATIOKEHHOTO
000py/I0BaHUs, OMUCHIBATH XOJI ONbITa U (POPMYITHPOBATH BHIBOJBL;
BBIIIOJIHATh ~ NPSAMBIE  HU3MEPEHHUS]  TEMIEpaTypbl, = OTHOCUTEIbHOU
BJIQXKHOCTH BO3/yXa, CHJIbI TOKA, HAIPSIKEHUS C HCIOJIb30BAaHUEM
AHAJIOTOBBIX NPUOOPOB M NATYNKOB (PU3MYECKHX BEIUYUH, CPAaBHHBATH
pe3yNbTaThl U3MEPEHUH ¢ YUETOM 3aJaHHOIN a0COIIOTHOM MOTPEUTHOCTH;
MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3NUECKON BETUYHHBI OT
Opyrod C UCHOJIb30BAaHUEM TMPSMBIX HU3MEPEHUU  (3aBUCHMOCTH
CONPOTHUBJIEHUS MPOBOJHMKA OT €ro JUIMHBI, IUIOMAAXd MONEPEYHOTO
CEYEHMS U YAEIBHOIO CONMPOTUBIEHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYLIEro 4Yepe3 NPOBOJHUK, OT HANpsOHKEHUS HAa POBOJHUKE,



HCCJIE0BAHUE TOCIEOBATENBbHOIO UM  IMAPAJUIEIBHOIO  COECIUHEHUN
IIPOBOJIHMKOB): IJIJAHUPOBAaTh MCCIIEOBAaHUE, COOUpaTh YCTAaHOBKY U
BBIIIOJIHATh W3MEPEHMs], CIEAysd NPENIOKEHHOMY IUIaHy, (PUKCHPOBATh
pe3ynbTaThl TOJYYEHHOW 3aBUCHMOCTH B BHUAE TaOmuIl U TpaduKoB,
JIeJIaTh BBIBOJBI I10 PE3YJITATAM HCCIEJOBAHUS;

MIPOBOJIUTh KOCBEHHBIE HW3MEPEHHUS (PU3MYECKMX BeJIWYUH (yIeiabHas
TEIUIOEMKOCTh ~ BEIIECTBa, COINPOTUBICHHE MPOBOAHMKA, paboTra W
MOIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh HM3MEpPEHHUs, coOupaTh
AKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CJEAysl NPEIJ0KEHHOW MHCTPYKLHUH, U
BBIYHCIIATh 3HAUEHUE BEIUYHHBI;

coOJII0AaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM,;

XapaKTepU30BaTh NPUHIMUIBI JEHCTBHUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONIOPOM HA UX ONUCAHUsA (B TOM UHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, THTPOMETP, NTapoBasi TypOMHA, aMIIEpMETP, BOJIBTMETP,
CUETYMK JJIEKTPUYECKOM DHEPIUH, IIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeNbHBIE  AJIEKTPONPUOOPHI (mpumepsr), ANEKTPUUECKUE
MIPEAOXPAHUTEIH, FTEKTPOMATHUT, AIEKTPOJBUraTENb NOCTOSHHOIO TOKA),
UCIIONIB3YSl 3HAHMSI O CBOMCTBAaX (PU3MUECKHX SBICHUH U HEOOXOAHUMBIE
¢u3nyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIC
npuOOpel MO CXE€MaM M CXEMAaTHUYHBIM pUCYHKaM (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, ICHUXPOMETP, TUIPOMETP, JIBUraTeib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTAaT), COCTABIATh CXEMbl 3JIEKTPUUYECKUX
LeMnel ¢ MOoCae0BaTeNbHBIM U NapaJlJIeIbHbIM COCIMHEHUEM 3JIEMEHTOB,
paszinuasi ycIoBHbIE 0003HAUEHUS FIEMEHTOB 3JIEKTPHUUECKHX IIeTeH;
NPUBOAMTH  NpPUMEpPhl  (HaxoAWTh HMHPOpMALKMIO O  IpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUM B TOBCEIHEBHOM
KHU3HU 11 obecriedeHusi 0€30MacHOCTU MPH O0palleHHH ¢ MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 3J0POBbS M COOIIOJACHUS
HOPM 3KOJIOTUYECKOI0 MMOBEJECHUS B OKPY>KAIOIIEH Cpene;

OCYIIECTBIISITh MOMCK HHPopManuu (U3NYECKOTO COJEp)KaHUs B
NHTepHeTe, Ha OCHOBE MMEIOUIMXCS 3HAHUHM M IYyTEM CpaBHEHUS
JOTIOJIHUTENbHBIX ~ MCTOYHUKOB  BBIACHATH UHGOPMAIUIO, KOTOpPAs
ABJISIETCS] IPOTUBOPEUYMBOM MIIH MOKET OBITh HEJOCTOBEPHOIA;
MCIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOIMYJIAPHYIO
JUTEepaTypy (PU3NYECKOTO COACp)KaHUS, CIPAaBOYHBIE MaTepualbl,
pecypcbl cetu MHTepHeT, BiaieTh NpUuEMaMHi KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;
co3JaBaTh COOCTBEHHbIE NHCBMEHHBIE M KpPAaTKHE YCTHBIE COOOLIEHUS,
0000mass wHOpMAIMI0O U3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
colepkaHusi, B TOM 4YHciIe NyOJUYHO TMPEACTaBIATh pPE3YJIbTAThI
MIPOEKTHOM WJIM HMCCIIEIOBATEIBCKON JESITENIBHOCTH, MPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIN ammapar Kypca (DU3UKH,
CONPOBOX/IaTh BHICTYIUICHHE NTPE3CHTALINEH;

IpU BBIIIOJIHEHUU YYEOHBIX TPOEKTOB M HCCIENOBAHUN (U3NUECKUX
IIPOLIECCOB pacHpesessaTh OOS3aHHOCTH B TPYNIE B COOTBETCTBUU C
MIOCTaBJICHHBIMH 33Ja4aMHM, CICAUTh 32 BBIIIOJHEHUEM IUIaHA JEHCTBUN U
KOPPEKTUPOBATh €ro, aJEKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B



NEeSTENbHOCTh IPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJIEHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoH1y 00yueHus B 9 kJiacce nmpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

® [UCIOJNb30BaTh MOHATHSA: CUCTEMa OTCYE€Ta, MaTepuajbHas TOYKA,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXAHWYECKOI'O ABWXKEHUS, Iehopmanus
(ynpyras, MIacTHYecKas), TPEHHE, LCHTPOCTPEMHTEIBHOE YCKOpPCHHE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPAOE Telo,
LEHTpP TSHKECTH TBEPIOTO Tela, pABHOBECHE, MEXaHUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK H YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
[IKaja 3JEKTPOMarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JATbHO30PKOCTb,
CHEKTPBl UCITyCKaHUS U MOIJIOMICHUS, anb(a, 0eTa- U raMMma-u3IydeHus,
M30TOIBL, IAEPHAS SJHEPreTHKA;

® pasnuyarh SIBICHHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE NPSIMOJIMHEWHOE
JIBU)KCHHE, PABHOYCKOPEHHOE MPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE
MaJIEHUE TeJ, PABHOMEPHOE JBM)KEHHE MO OKPYKHOCTH, B3aUMOJEICTBUE
TE€J, PEAKTUBHOE JBH)KEHHE, KOJIEOATEIbHOE ABMKEHHUE (3aTyXaroulue u
BBIHYKJICHHBIE KOJIEOAaHHMsI), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAXKEHUE
3BYyKa, MPSMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3I0KEeHHE OEI0ro CBETa B
CHEKTp M CJOXXEHHE CHEKTPaJbHBIX I[BETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAsd PaJHUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEMYATOIO CHEKTpa
M3JIy4YEHHMs1) TI0 ONKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JE€MOHCTPUPYIOIIUX JaHHOE (PU3UUECKOe SBICHHE;

® pacro3HaBaTh MPOSIBJICHHE M3YyUYEHHBIX (PU3MYECKUX SIBICHUH B
OKpyXarolieMm Mupe (B ToM uyHcie (U3NYECKUE SBICHHS B TMPHUPOC:
MPWINBBI U OTJIMBBI, JBUKEHUE M1aHeT COJIHEYHON CUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB >KHUBOTHBIMH,
3eMJIETPSICEHNE, CEHCMUYECKHE BOJHBI, LyHAaMH, 3XO, IBETa Tell,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE ACHCTBUE BUIUMOTO,
yIbTpapuOIECTOBOIO M PEHTTEHOBCKOTO U3MY4YEHHUH, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (OH, KOCMUYECKHE JIyYd, PAJAHMOAKTUBHOE H3IyYECHHE
NPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3JIyYEHHA Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IEPEBOJUTH MPAKTUUYECKYHO 3a7ady B
y4eOHYI0, BBIJCISITh CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH) (PU3UUECKHUX
SBJICHU;

® OMUCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (PU3MUYECKUE SBICHUS, UCIIONb3YS
¢usnyeckue BETUYMHBI (CpeqHSs U MTHOBEHHas CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JBWXEHUM, YCKOPEHHE, INMEpPEMEIICHUE, IyTh, yIJIOBas
CKOpPOCTb, CHJIa TPEHUsS, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOpPEHUE
CBOOOJHOIO TMaJ€HUsA, BEC TeJa, HUMIIYJbC Tela, HUMIYJIbC CHIIBI,
MexaHudeckas paboTa M MOLIHOCTb, IOTEHUMAJIbHAs DJHEpPrus Teia,
MOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, IMOTEHUMAIbHAS SHEPIHs CHKATOU
NPYKAHBI, KUHETHUYECKash >SHEprus, IOJHAas MEXaHW4YeCKas HHEpPrus,
MEPUOJ ¥ YacTOTa KOJeOaHUM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEJIOMIIEHUS CPEbl), IPU ONUCAHUU
MPAaBUJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCIOJb3YEMbIX BEJIUYUH,
0003HAYECHHUA U EIUHUIBI (U3NYECKUX BEIUYHMH, HAXOAUTH (OPMYIIBI,
CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIUYHMHY C APYTMMH BEJIUYMHAMU,



CTPOUTH Ipa KU U3yUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH;
XapaKTepU30BaTh CBOICTBa Tel, (PU3WYECKUE SIBICHUS U TMPOIIECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHHs SHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHLUI CYNEPIO3UIMN CWJI, NPUHLUI OTHOCUTENbHOCTH [amwies,
3aKk0oHbl HBIOTOHA, 3aKOH COXpaHEHHs UMITYJIbCA, 3aKOHBl OTPAXKEHHS U
MIPEJIOMJIEHUS CBETA, 3AKOHBI COXPAHEHUS 3apsiI0BOIO U MACCOBOIO YHCEI
IOpU SIEPHBIX PEaKIUsAX, IPU ATOM JaBaTh CIOBECHYIO (HDOPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl W CBOICTBA TEN, B TOM YHUCIEC U B
KOHTEKCTE CHTyalWl MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
MIPUYHHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE U3 2—3 JTIOTMYECKHUX
[IaroB ¢ OMOpPOM Ha 2—3 W3YYEHHBIX CBOWCTBA (DPU3MUECKHUX SIBICHUM,
(Gu3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacyéTHele 3ajaud (omMparmIlHecs Ha CcHCTeMy U3 23
YpaBHEHUH ), HUCTIONB3YsI 3aKOHBI U (HOPMYJIBI, CBSI3bIBAIONINE (PU3NUECKUE
BEJIMYMHBI: HAa OCHOBE aHaju3a YCIOBUSA 3a/ayd 3allMChIBaTh KpPaTKOE
YCIIOBUE, BBISABIATH HEIOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BHIOUPAThH
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE AJISl PELICHUS, TPOBOIUTH PACUETHI U
OLICHWBATh  PEAIUCTUYHOCTH TMOJYYEHHOTO 3HA4YeHHsS] (UIUUECKOU
BEJINYMHBL;

pacmo3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXXHO PEIIUTh TPU I[TOMOIIU
(¢u3NYeCKuX METOMOB, HCIONb3Yysl OMUCAHHE HCCICIOBAHUS, BBIICIATDH
MIPOBEPSEMOE  MPEANOJIOKEHHE, OLICHUBAaTh NPABUWIBHOCTh MOPSAKA
IIPOBEJICHMSI  UCCJIENOBAHMS, JEJaTb BBIBOJBI, HHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

IPOBOAWTH OMBITBI TIO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
¢u3nyecKkux CBOWCTB Ted (M3ydeHHE BTOporo 3akoHa HpioToHA, 3aKoHa
COXPAaHEHHUsl HHEPTUH, 3aBUCHUMOCTh MEpHOAa KOJEOAHWN MPYKUHHOTO
MasTHHKA OT MaccChl Ipy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYbI MAJIbIX KOJEOAHUU, IPSIMOJIMHEHHOE pacipOCTPAaHEHHUE CBETA,
pasnokeHue Oenoro cCBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300pa’KE€HHUS B
IJIOCKOM 3€pKaje M CBOWMCTB HM300pa)keHUs MpeaMeTa B coOuparoieit
JUH3€, HAOJIOJIEHNE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB H3Iy4YEHUs):
CaMOCTOSITENIFHO ~ COOMpaTh YCTaHOBKY W3 HM30BITOUHOrO Habopa
000pyI0BaHUs, OMKUCHIBATH X0/ OIBITa U €0 Pe3yJbTaThl, (POPMYIUPOBATH
BBIBOJIBL;

IIPOBOJUTH NPH HEOOXOAMMOCTU CEPHIO MPAMBIX U3MEPEHUH, Ompenemss
CpeqHee 3HAYCHHE W3MEPSIeMON BeTUMYUHBI ((POKYCHOE pacCTOSIHHE
coOuparomed JTUH3bI), OOOCHOBBIBATH BBIOOpP cHocoba H3MEPEHHS
(M3MepUTENBHOTO TPUOOpPA);

MPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MYECKHX BEIUYHH C
HCIIOIB30BAaHUEM MPSMBIX M3MCPCHHH (3aBHCHMOCTH IyTH OT BPEMCHH
IIpM PaBHOYCKOPEHHOM JIBM)KEHMHM 0€3 HadajJbHOM CKOpPOCTH, NEPHOIA
KOJICOaHUII MAaTeMaTHYeCKOro MasTHUKAa OT JUIMHBI HUTH, 3aBUCHMOCTHU
yIjla OTPAXKEHHs CBETa OT YIVIa MAJCHHS W yIia NPeJOMIICHHS OT yIJia
MajieHus): IUIAHUPOBAaTh MCCIEAOBAHUE, CaMOCTOSITENIBHO —COOUpaTh
YCTaHOBKY, (HUKCHUPOBaTh pe3yibTaThbl IMOJYYEHHOH 3aBHUCHMOCTH
¢u3nyecKkux BEIMYMH B BUAE TaONMUI] U rpaduKoB, AenaTh BBIBOJBI IO
pe3yibTaTam HCCIIEIOBaHUS;



MPOBOANTH KOCBEHHBIE H3MEpeHUsi (U3MUECKUX BEIUYUH (CpPEAHAS
CKOPOCTH M YCKOPCHHE Tela TpH pPaBHOYCKOPECHHOM JBH)KCHHH,
YCKOpEHHE CBOOOJHOTO MaACHHUA, KECTKOCTh MPYXKHUHBI, KO3(hdUIHEHT
TPEHUsS] CKOJBXEHUS, MEXaHW4eckas padoTa M MOIIHOCTb, 4acTOTa W
MepUoJl KOJEOAHW MaTeMaTH4YEeCKOr0 M MNPYKUHHOTO MAasiTHUKOB,
onTHYECKas Cuila CcoOWparomeil JHWH3bI, PaTUOAKTUBHBIA  (HOH):
IJIaHUPOBATh M3MEPEHUs, COOMPATHh IKCIEPUMEHTAIbHYI0 YCTAaHOBKY W
BBIIIOJIHATh M3MEPEHHUSI, ClIenysl NPEII0KEHHON MHCTPYKUWHU, BBIYUCIATH
3HAYEHHE BEJIMYMHBI U aHAJM3UPOBATH MOJTYUYEHHBIE PE3YJIbTATHI C YUETOM
3a/IaHHOM NOTPEIIHOCTH U3MEPEHHIA;

coOJII0AaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padboTe ¢ 1ab0opaTOPHBIM
000pyI0BaHUEM,;

pa3ianyaTh OCHOBHBIE NPHU3HAKM M3YyUYEHHBIX (U3UYECKUX MOJAEIEH:
MarepuaibHas TOYKa, aOCOIIOTHO TBEPAOE TEJIO, TOUYEYHBIM HCTOYHHK
CBETa, JIy4, TOHKAas JIMH3a, IJJAaHETapHas MOJeJIb aTOMa, HYKJIOHHAas
MOJIeJIb aTOMHOT0 S/1pa;

XapaKTepU30BaTh NPUHIMUIBI JEHCTBHUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HAa HMX ONUCaHud (B TOM 4YHCIE:
COUAOMETp, JAaTYUMKHA IOJIOKEHHS, PACCTOSIHUS M YCKOPEHHs, PaKera,
9XOJIOT, OYKH, IMepHuckom, ¢oToanmapar, OINTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), UCHOJB3ys 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBJICHHUM U HEoOXoaumble (pusmueckue
3aKOHOMEPHOCTH;

UCITOJIB30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YyYE€HHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB U TEXHOJOTMYECKUX IPOLIECCOB
NP pEUIEHUH YYEOHO-NIPAKTUYECKHX 3a]ad, ONTHUYECKUE CXEMbI s
MOCTPOEHUS N300paKEHHI B INIOCKOM 3€pKaJie U COOMpArOILEl JTUH3E;
NPUBOAMTH  NpPUMEpPhl  (HaxoAWTh HMHPOpMALKIO O  IpUMEpax)
MPAKTHYECKOT0 HCIOJIb30BaHUA (PU3UUECKUX 3HAHUA B TOBCEIHEBHOM
KHU3HU JJ1s1 obecriedeHusi 0€30MacHOCTU MPH O0palleHHH ¢ MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMS 3J0POBbS M COOIIOJACHUS
HOPM 3KOJIOTUYECKOIO MMOBEJCHUS B OKPY>KAIOIIEH Cpene;

OCYIIECTBIISITh TMOMCK HHPOpMAuu (U3UYECKOTO COJEp)KaHUS B
HuTepHeTe, caMOCTOATENHHO (HOPMYIHPYS MOMCKOBBIN 3ampoC, HAXOIUTh
MyTH OMPEJEIICHUs JOCTOBEPHOCTH MOTYYECHHONW MH(GOpPMAIlMU Ha OCHOBE
MMEIOIINXCS 3HAHUM U TONOJHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BATh MPH BBIMOJIHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJIAPHYIO
JAUTEepaTypy (PU3NYECKOTO COJCp)KaHUS, CIPAaBOYHBIE MaTepualbl,
pecypcbl cetu MIHTEepHeT, BiIaeTh NpUEMaMHU KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC U YCTHBIE COOOIEHHUS HAa OCHOBE
uHPOPMALlMU U3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOTO COACpKaHUS,
MyOJIMYHO MPEICTABIATh PE3YyJIbTaThl IPOSKTHOM WIIM UCCIEI0BATEIbCKON
NESATENbHOCTH, TMpPU 3TOM TPAMOTHO  HCIIOJIb30BAaTh  M3YyYECHHBIN
MOHSATUMHBIN amnmapaT H3y4yaeMoro pasjeia (QU3WKU U COMPOBOXKIATH
BBICTYIUICHHE TIpEe3€HTauuMed ¢ Y4E€TOM OCOOCHHOCTEH ayJuTOpUHU
CBEPCTHUKOB.



PabGouass mporpamma 1o ¢usuke cBs3aHa C pabouell MporpaMMon

Bocniutanusit MBOY MuXKell r.Kuposa uepes:

BBIOOP METO/I0B, METOAMK, TEXHOJOTUM, OKa3bIBAIOLIUX BOCHUTATEIbHOE
BO3JICCTBHE HA JMYHOCTh B COOTBETCTBUU C BOCIHMTATEIbHBIM HJEATIOM,
LEIbI0 M 33Ja4aMH BOCIUTAHUS, LIEJIEBBIMU OPUEHTHUPAMHU PE3YJbTAaTOB
BOCIIMTAHUS; pealu3alyi0 [PUOPUTETa BOCIUTAHUA B  Yy4eOHOU
NESTENbHOCTH.

NPUMEHEHUE  MHTEPAKTHBHBIX  (GopM  yuyeOHOM  paboThl -
MHTEJUIEKTYJIbHbIX, CTUMYJHUPYIOIIMX IO3HABATEIbHYI0 MOTHBALUIO,
UTPOBBIX METOAMK, IUCKYCCHI, JAIOUIMX BO3MOKHOCTh MPUOOPECTU OIBIT
BEJICHUS KOHCTPYKTUBHOI'O JMAJIOTa; T'PYNIOBOW pabOThI, KOTOPAs YYUT
CTPOUTH OTHOILLUEHUS U JEHCTBOBATh B KOMaHJE, CIIOCOOCTBYET Pa3BUTHIO
KPUTUYECKOTO MBIILICHHUS.

OpraHu3allil0 HACTaBHUYECTBA MOTHUBUPOBAHHBIX W APYIUPOBAHHBIX
oOy4Jaronmxcsi HaJl HEyCHEBAIOIUMH OJHOKIACCHUKAMH, B TOM YHCIIE C
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU, JAIOIIETO 00yUYaroIIUMCS
COLIMAJIBHO 3HAYMMBIH OIBIT COTPYIHUYECTBA U B3aUMHON TOMOLIH.

UHULMMPOBAHUE U TMOAJEPKKY HCCIEAOBATENBCKON JI€ATEIbHOCTH
oOy4Yaronuxcs, IUJIAHUPOBAHUE U BBINOJIHEHUE WHIAUBUIYAIbHBIX U
IPyNIOBBIX TPOEKTOB BOCHUTATEILHON HAIIPaBICHHOCTH.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KJIACC

N2 i/

KoaunuyecTBO 4acoB

HaumeHoBaHme pa3/iesioB U TeM
NMPOrpamMMbl Bcero

KonTpoabHubl
e padoThI

IIpakTuyecku
e padoThI

DJIEKTPOHHbBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pazgen

1. ®du3uka " €€ poJib B NO3HAHUH OKPY/KAIONIEro MUpPa

1.1

®du3suka - HayKa O IpUpoje 2

Bbubnuoreka [JOK
https://m.edsoo.ru/

HYPERLINK

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

"7 HYPERLINK

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

"f HYPERLINK

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

"416194

1.2

dusnueckue BETUYNHEI 2

0,5

bub6mmoreka [IOK
https://m.edsoo.ru/

HYPERLINK

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

"7 HYPERLINK

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

"f HYPERLINK

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

"416194

1.3

EcrecTBeHHOHAaY4YHBI METO/T TO3HAHUSA 2

0,5

Bbu6nuoreka [JOK
https://m.edsoo.ru/

HYPERLINK

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

"7 HYPERLINK

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

"f HYPERLINK




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

"416194

Hroro no pasneny

6

Pa3znen 2. [lepBoHayaibHbIe CBEIEHUS 0 CTPOEHUH BellleCTBA

2.1

CrtpoeHue BemiecTBa

bu6nmoreka [IOK
https://m.edsoo.ru/

HYPERLINK

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

"7 HYPERLINK

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

"f HYPERLINK

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

"416194

2.2

JIBr>kxeHue 1 B3aUMOJICHCTBUE YaCTHII
BeIecTBa

0,5

bubmuorexa [JOK
https://m.edsoo.ru/

HYPERLINK

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

"7 HYPERLINK

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

"f HYPERLINK

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

"416194

23

AFpeFaTHBIC COCTOAHUA BEIICCTBA

bubnmoreka [IOK
https://m.edsoo.ru/

HYPERLINK

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

"7 HYPERLINK

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

"f HYPERLINK

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

"416194

Hroro no pazneny




Pa3nea 3. /IBu:xkeHue M B3auMoeilicTBHE Te

3.1

MexaHudueckoe OBMKEHUE

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

HYPERLINK

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

"7 HYPERLINK

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

"f HYPERLINK

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

"416194

3.2

HNuepuus, macca, INIOTHOCTh

0,5

bubnunoreka LIOK
https://m.edsoo.ru/

HYPERLINK

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

"7 HYPERLINK

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

"f HYPERLINK

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

"416194

33

Cuia. Bunp! cun

14

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

HYPERLINK

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

"7 HYPERLINK

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

"f HYPERLINK

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

"416194

Hroro no pasneny

21

Pa3nen 4. JlaBiaenne TBEPABIX TeJ, :KMIKOCTEH 1 ra3oB

4.1

Hasnenue. [lepenaya gaBneHust TBEpALIMU
TEJaMU, JKHUJIKOCTSIMH U ra3aMH

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

HYPERLINK




"https://m.edsoo.ru/7f416194
"7 HYPERLINK
"https://m.edsoo.ru/7f416194
"f HYPERLINK
"https://m.edsoo.ru/7f416194
"416194

4.2

JlaBieHue xKuJIKOCTU

bubnunoreka [IOK
https://m.edsoo.ru/
HYPERLINK
"https://m.edsoo.ru/7f416194
"7 HYPERLINK
"https://m.edsoo.ru/7f416194
"f HYPERLINK
"https://m.edsoo.ru/7f416194
"416194

4.3

ATtMocdepHoe 1aBieHNE

but6mmoreka [JOK
https://m.edsoo.ru/
HYPERLINK
"https://m.edsoo.ru/7f416194
"7 HYPERLINK
"https://m.edsoo.ru/7f416194
"f HYPERLINK
"https://m.edsoo.ru/7f416194
"416194

4.4

JlericTBUE MKUJIKOCTH U T'a3a HA MOrPYyKEHHOE
B HUX TEJO

0,5

bubnunoreka [IOK
https://m.edsoo.ru/
HYPERLINK
"https://m.edsoo.ru/7f416194
"7 HYPERLINK
"https://m.edsoo.ru/7f416194
"f HYPERLINK
"https://m.edsoo.ru/7f416194
"416194




Hroro no pasneny

21

Paznen S. PaboTra 1 MOIIHOCTL. JHEprusi

5.1

Pabora 1 MOIIIHOCTH

0,5

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

HYPERLINK

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

"7 HYPERLINK

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

"f HYPERLINK

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

"416194

52

[IpocTeie MexaHU3MBI

0,5

bubmuorexa [JOK
https://m.edsoo.ru/

HYPERLINK

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

"7 HYPERLINK

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

"f HYPERLINK

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

"416194

53

Mexanndeckast OHCPIusia

0,5

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

HYPERLINK

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

"7 HYPERLINK

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

"f HYPERLINK

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

"416194

Hroro no pazneny

12

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68




8 KVIACC

N2 n/n

HaumeHoBaHue pa3/ie/ioB U TeM
NPOrpamMMbl

Koan4yecTBO 4acoB

Bcero

KoHTpoJbHbI
e padoThbl

IIpakTHyeckn
e padoThI

JJIeKTPOHHBbIE
(uudposrbie)
oOpa3oBaTejibHbIE

pecypchl

Pasgea 1. TemioBblie ABJIeHUSA

1.1

CrtpoeHue U CBOICTBA BEIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/
HYPERLINK
"https://m.edsoo.ru/7f4181ce
"7 HYPERLINK
"https://m.edsoo.ru/7f4181ce
"f HYPERLINK
"https://m.edsoo.ru/7f4181ce
"4181 HYPERLINK
"https://m.edsoo.ru/7f4181ce
"ce

1.2

TenmoBrIie IMpoueCCChI

21

1,5

bubmmoreka [{OK
https://m.edsoo.ru/
HYPERLINK
"https://m.edsoo.ru/7f4181ce
"7 HYPERLINK
"https://m.edsoo.ru/7f4181ce
"f HYPERLINK
"https://m.edsoo.ru/7f4181ce
"4181 HYPERLINK
"https://m.edsoo.ru/7f4181ce
"ce

Hroro no pazgeny

28

Paznesn 2. DiiekTpryecKkre ¥ MAarHUTHbIE SIBJIEHUS




2.1

DneKTpuYecKue 3apsiibl. 3apsyKEHHBIE Tella U
WX B3aUMOJIEHUCTBUE

0,5

bubnuoreka [JOK
https://m.edsoo.ru/
HYPERLINK
"https://m.edsoo.ru/7f4181ce
"7 HYPERLINK
"https://m.edsoo.ru/7f4181ce
"f HYPERLINK
"https://m.edsoo.ru/7f4181ce
"4181 HYPERLINK
"https://m.edsoo.ru/7f4181ce
"ce

2.2

IToCTOSIHHBIN DIIEKTPUYECKUM TOK

20

1,5

but6mmoreka [JOK
https://m.edsoo.ru/
HYPERLINK
"https://m.edsoo.ru/7f4181ce
"7 HYPERLINK
"https://m.edsoo.ru/7f4181ce
"f HYPERLINK
"https://m.edsoo.ru/7f4181ce
"4181 HYPERLINK
"https://m.edsoo.ru/7f4181ce
"ce

23

MarauTHbIC SBJICHUS

0,5

bubnuoreka [JOK
https://m.edsoo.ru/
HYPERLINK
"https://m.edsoo.ru/7f4181ce
"7 HYPERLINK
"https://m.edsoo.ru/7f4181ce
"f HYPERLINK
"https://m.edsoo.ru/7f4181ce
"4181 HYPERLINK
"https://m.edsoo.ru/7f4181ce
"ce




bubnuoreka [JOK
https://m.edsoo.ru/

HYPERLINK
"https://m.edsoo.ru/7f4181ce
"7 HYPERLINK
2.4 DJIEKTPOMAarHuTHAsE UHY KIS 4 "https://m.edsoo.ru/7f4181ce
"f HYPERLINK
"https://m.edsoo.ru/7f4181ce
"4181 HYPERLINK
"https://m.edsoo.ru/7f4181ce
"ce
Hroro no pazaeny 37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 4
9 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
N 1/ HaunmMeHoBaHMe pa3e/ioB U TeM Komrpossini | Tpaxrmaeckn (uudposrbie)
MPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
e padoThI e padoThbl
pecypchl
Pa3znen 1. Mexannyeckue siBJeHHs
bu6mmoreka [JOK
https://m.edsoo.ru/
HYPERLINK
"https://m.edsoo.ru/7f41a4a6
1.1 MexaHnueckoe IBMKEHNE U CIIOCOOBI €r0 10 05 "7 HYPERLINK
’ ONKCaHUS ’ "https://m.edsoo.ru/7f41a4a6
"f HYPERLINK

"https://m.edsoo.ru/7f41a4a6
"41 HYPERLINK

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




"a HYPERLINK
"https://m.edsoo.ru/7f41a4a6
"4 HYPERLINK
"https://m.edsoo.ru/7f41a4a6
"a HYPERLINK
"https://m.edsoo.ru/7f41a4a6
"6

1.2

BsaumonelicTBue Ten

20

0,5

but6mmoreka [JOK
https://m.edsoo.ru/
HYPERLINK
"https://m.edsoo.ru/7f41a4a6
"7 HYPERLINK
"https://m.edsoo.ru/7f41a4a6
"f HYPERLINK
"https://m.edsoo.ru/7f41a4a6
"41 HYPERLINK
"https://m.edsoo.ru/7f41a4a6
"a HYPERLINK
"https://m.edsoo.ru/7f41a4a6
"4 HYPERLINK
"https://m.edsoo.ru/7f41a4a6
"a HYPERLINK
"https://m.edsoo.ru/7f41a4a6
"6

1.3

3aKOHbBI COXpaHEHUs

10

0,5

Bbubnuoreka [JOK
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Pa3gen 2. Mexannueckue KOJe0aHUA U BOJTHBI

2.1

MexaHnn4deckue KoneOaHus
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Pa3nea 3. Di1eKTPOMArHMTHOE 110J1€ U 3JIEKTPOMAarHUTHbIE€ BOJIHbI

3.1

DJIEKTPOMArHuTHOE TMOJE U
AJIEKTPOMArHUTHBIE BOJIHbI
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Pasnea 5. KpanroBnle AIBJIeHUSA

5.1 Hcnyckanue v MOrJIoOneHue CBeTa aTOMOM
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CrpoeHue aTOMHOTrO sizipa

0,5

Bbubnuoreka [JOK
https://m.edsoo.ru/
HYPERLINK
"https://m.edsoo.ru/7f41a4a6
"7 HYPERLINK
"https://m.edsoo.ru/7f41a4a6
"f HYPERLINK
"https://m.edsoo.ru/7f41a4a6
"41 HYPERLINK
"https://m.edsoo.ru/7f41a4a6
"a HYPERLINK
"https://m.edsoo.ru/7f41a4a6
"4 HYPERLINK
"https://m.edsoo.ru/7f41a4a6
"a HYPERLINK
"https://m.edsoo.ru/7f41a4a6
"6

53

SlnepHbie peakun
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Pa3nea 6. IloBTopuTe1bHO-000011AI0IHI MOTYJIb

6.1

[ToBTOpeHMe U 00001IeHNE COAepIKAHUS
Kypca Gu3uKu 3a 7-9 xnacc
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 A KUIIACC




KosnyecTBo 4acoB DJIeKTPOHHbIE
Jlara
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1 ®du3uka — HayKa o npupoje. JABieHus 1
pUpo ibl. DU3UYECKHUE SBJICHUS
2 HaOmromeHns u OneIT 1
3 DU3NYECKUE BEJTUYHUHBI U UX U3MEPECHUE 1
4 Jlaboparopuas padota N21 "Onpenenenue 1
IICHbI JeaeHus"
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B3anMocBs13bp Mexk 1y CBOMCTBaMU BELIECTB B
pPa3HBIX arperaTHbIX COCTOSIHUAX U UX
aTOMHOMOJIEKYJIIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOIBI
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Ckopoctb. Ennnuiel ckopoctu
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Pacuer IMYyTH 1 BpCMCHU NBUXKCHU
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CkopocTH M yCKOpEHHUS Ha
JKEJIE3HOJOPOKHOM TPAHCIIOPTE
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WNueprusa. 3akon unepuuu. B3anmoerictere
TeJ KaK NPpUYMHA U3MEHEHUS! CKOPOCTH
JIBUKEHUS TEJ
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Macca tena. Enununbl macesl. U3Mepenne
MaccChl TeJjla Ha Becax.
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ITnotHOCTE BemiecTBa. Pacuer Macchel 1
o0beEMa Tejla 10 €ro IIOTHOCTH
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Jlaboparopnas padora N23 «OnpeneneHue
IJIOTHOCTH TBEPJIOTO TeJIa»
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Pemenue 3amay mo reme "IoTHOCTE
BelrecTna"
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Cuna Kak XapaKTepuCTHKa B3aUMOICUCTBUS
ten. Cuma yopyroctu. 3akoH I'yka

21

SIBnenune tarorenusa. Cuia TSKECTH
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CBsi3b MEX]ly CHJION TSXKECTH U Maccoil Tena.

Bec Tena. Pemenune 3amau no teme "Cuia
TsDKEeCTH"
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Cuna TsKecTH Ha IpYyTruX IUIaHeTax.
dusnyecKkre XapaKTepUCTUKU IUIaHET
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N3mepenue cuit. JluHamomeTp
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Jlaboparopuas padota N24 «I"pamgyupoBanue
TIPY>KUHBI U U3MEPEHNE CHJI TMHAMOMETpOM"
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Bec tena. HeBecoMmocTh
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CrnoxeHue IByX CHJI, HallPpaBJIEHHBIX 10
OJIHOM NpsiIMOM. PaBHOAENCTBYIOIAS CUTT
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Pemenue 3agau no teme "PaBHOneCTBYIOIAS

CHJI
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TpeHne cKoNbXEeHUs U TPeHue Mokosi. TpeHue
B Ipupoje u TexHuke. ClernseHue Kojeca ¢
penIbcoM
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Jlaboparopras pabora «/3ydcHne
3aBUCHMOCTH CHJIbI TPEHHS CKOJBKCHHUS OT
CWJIBI JABJICHUSA U XapaKTepa
COMNPUKACAOIMXCS TOBEPXHOCTEI»
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Pemrenue 3amau Ha onpeeneHue
PaBHOJICHCTBYIONICH CHJIBI
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Pemenne 3aga4d no remam: «Bec Temay,
«['padmueckoe nzobpaxkenue cum», «Cuiby,
«PaBHOAEUCTBYIOIIAS CHUID»
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Konrpomnbnas pabora no remam:
«MexaHndeckoe aBHKeHHe», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3o0paxenue cuimy, «CHibn
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Jasnenne. CriocoObl yMEHbIICHUS U
YBEIMUYCHHUS TaBICHUS
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JlaBneHue ra3a. 3aBUCHMOCTh JaBIICHHS Ta3a
0T 00bEMa, TeMIIEpaTyph
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[lepenaya naBieHust TBEPABIMU TEIAMHU,
JKAIKOCTSIMHU U razaMu. 3axkoH Ilackans
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I[aBJ'IeHI/Ie B XXUJKOCTH U Ira3€, BBI3BAHHOC
HeﬁCTBHeM CHIJIBI TSOKCCTHU
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Pemenue 3ama4 o reme «J/laBiaeHue B
JKUIKOCTH U rase. 3akoH [lackais
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Coobmrarommuecst cocyasl.] uapaBimaecKkuit
npecc
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ManomeTpsl. [TopiTHEeBO KUJIKOCTHBIN HACOC
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Atmocdepa 3emin. [Tpuannel
CYILIECTBOBaHMsI BO3YITHON 000JI0UKH
3emiH. 3aBUCUMOCTh aTMOC(EpHOro
JIaBJIEHMSI OT BBICOTHI HaJl YPOBHEM MOps
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N3mepenune armocdepHoro aaBiieHus. OmbIT
Toppuuennu
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3aBHCHUMOCTh aTMOC(I)epHOFO JaBJICHUA OT
BBICOTEI HaZl YPOBHEM MOpPA
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102 PabGoTa ¢ Texcramu o TeMe "KBaHTOBasg u 1
sitepHas pusuka"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dwusuka, 7 kmacc/ HeprH_IKI/IH .M., MIBanoB A.U., AkunoHepHoe 0011eCTBO
«U3natenberBo «IIpocBeLeHrey

» ®usuka, 8 knacc/ Ilepeimkun U.M., IBanoB A.U., AkunoHnepHoe 0011ecTBO
«I/Is):[aTeJILCTBo «IIpocBerienne»

» dusuka: 9-i knacc: 6a30BbIA YPOBEeHB: YueOHUK, 9 kmacc/ [lepeimkun U. M.,
I'yrauk E. M., BanoB A. U. ﬁ]eTpOBa . A., AKIMOHEpHOE O0IIECTBO
«31atenbeTBo «HpOCBeH_[eHI/Ie»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

» Ouszuka. Jlugakrnueckue MATEPHAIIEL K yueOHuky A.B. Ilepbimikuna. 7
knacc/Mapos A.E., Mapon E.A. « ®uzuka. COOpHUK BOMPOCOB U 337124 K
yueOHUuKYy A.B. HepBIIHKI/IHa 7 knmacc/Mapon A.E., Mapon E.A., [To3oiickuii C.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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» EnnHas KoJUIeKus umbgmsmx o0Opa3oBaTeIbHBIX pecypcoB. — PexxuMm qocTymna:

http://school- collection.e
ﬁgeaepanbﬂbm HeHTtp I/IH(i)OpMaHI/IOHHO o0Opa3oBaTeIbHbIX PECypcoB. — Pesxum
JocTyna http://www.fcior.edu.ru/

* [IupoBeie 00pazoBaTeibHBIC pecypchl. — Pexxum JtocTyma:
http://www.openclass.ru
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