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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma no gpu3uke Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs COCTaBICHA
Ha OCHOBE TOJIOKEHUI U TpeOOBaHUM K pe3ylbTaTaM OCBOEHUS Ha 0a30BOM
YpOBHE OCHOBHOI 00pa3oBaTeabHOi mporpaMmsl, peacraieHHbIX B PT'OC
000, a Takxe ¢ yu€toM (enepanbHOi pabouel mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenonasanus yueoHoro npeamera «duszukar.

Conepxanue nporpaMMbl 1o PU3MKe HAIIPaBICHO HA (hOPMHUPOBAHUE
€CTECTBEHHOHAYYHOUW rpaMOTHOCTH 00YYarOIIMXCS U OPraHU3aLUI0 U3yUeHUs
($u3MKHU Ha 1eSITeIbHOCTHON ocHOBEe. B mporpamme no ¢u3nke y4uThIBatOTCS
BO3MOXKHOCTHU yueOHOTro npeameta B peanuzanuu tpedosanuit ®I'OC OO0 k
IUTAHUPYEMbBIM JTMYHOCTHBIM U METANpPEeIMETHBIM pe3ylibTaTtaM o0yueHus, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB HA YPOBHE
OCHOBHOTO 00111€eT0 00pa30BaHMUS.

[Iporpamma no gu3rke ycTaHABIMBAET pacnpeesieHle yueOHOTo Marepuana 1o
rojgam o0ydeHwus (1o Kjaccam), IpejaraetT IpuMEPHYIO MOCIEA0BATEIHLHOCTD
U3y4eHUs TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MTPEIMETHOTO COIEPKAHUS U
yuéTe BO3paCTHBIX 0COOEHHOCTEN 00yUYaIOIIHUXCS.

[Iporpamma no gusuke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOANYECKON MOMOIIU
YUUTENIO B CO3/JaHUU paboueil mporpaMmsl 10 y4eOHOMY IIPEIMETY.

du3zrka ABIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYUYHbBIX YUEOHBIX
IPEIMETOB, MOCKOJIBKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U
SIBIICHUH, U3y9aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHUEH U (PU3HIECKOM
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO KapTUHY MUPa,
peIoCTaByIsseT Haubosee siCHbIe 00pa3Ilbl MPUMEHEHHUSI HAYYHOTO METO/Ia
MO3HAHUS, TO €CTh CII0C00Aa MONIYYSHUS JOCTOBEPHBIX 3HAHUM O MUPE.

OpHa 13 NIaBHBIX 3374 (PU3NIECKOT0 00pa30BaHUsI B CTPYKTYpE OOIIETO
00pa3oBaHUs COCTOUT B (DOPMUPOBAHUH €CTECTBEHHOHAYYHON IPAMOTHOCTH U
HWHTEpeca K HayKe y 00yJaromuxcsl.

Nzydenne ¢pusznku Ha 6a30BOM ypOBHE MPEATNONIATraeT OBIAICHUE CICTYIONTUMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAy4HO O0OBSICHATH SABJICHUA,
e OLOCHHUBATH M ITIOHUMAThb 0COOEHHOCTH HAy4YHOI'O UCCJICAOBAHUA,

e HHTCPIPCTUPOBATH JAHHBIC N MCIIOJIb30BATh HAYYHBIC NOKA3aTCIIbCTBA OJIA
IIOJY4YCHUA BEIBOJOB.

Henu n3ydyenust GU3MKKA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsI OMPEICIICHBI
B Konrnenuuu npenogaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX



opranuszanusax Poccuiickonn @enepanuu, pean3yronux OCHOBHBIE
o01ieo0pa3oBaTeibHbIE TPOrpaMMBbl, YTBEPKAEHHOM peienrem Komneruu
MunuctepctBa npocsenienust Poccutickoit @eaeparuu (mpoTokoma oT 3 Aekadps
2019 . Ne I1IK4BH).

Ieau n3yyeHus pusuku:

o TMpUOOpETEHUE MHTEPECa U CTPEMJICHUS 00yJaOIINUXCS K HAYTHOMY
U3YYCHUIO TIPUPOJIBI, PA3BUTHE UX HHTEIUICKTYAIBHBIX M TBOPUCCKUX
CIIOCOOHOCTEH;

e Pa3BUTHUC HpeIICTaBJ'ICHI/Iﬁ O HAYYHOM MCTOJIC ITO3HAHUA U q)OpMI/IpOBaHI/IC
HCCIICAOBATCIIBCKOTO OTHOMICHHUA K OKPYKAIOIIUM SABJICHUSAM

U (I)OpMI/IpOBaHI/Ie HAaYYHOI'O MUPOBO33PCHUS KAK PC3YyJIbTaTa U3YUYCHUA OCHOB
CTPpOCHUA MATCPHUHN U q)YHllaMeHTaJIBHBIX 3aKOHOB (1)I/ISI/IKI/I,

o (opmupoBaHHE NMPEACTABICHUN O POIH PUZUKH JJI PA3BUTHSI IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJOTHl;

e Ppa3BUTHE MPEJCTABICHUI O BO3MOXKHBIX chepax Oymyrieit
npo¢ecCUOHABHON NeATEIbHOCTH, CBA3aHHON ¢ (PU3NKON, NOATOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HalpaBICHUM.

JlocTkeHre 3TUX LeJiel TporpaMMbl 1o (pU3HMKe Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHusl 00€CTIEYNBAETCS PEIICHUEM CIIEIYIONTUX 3a1a4:

o MnpuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOCHHUH BEIIECTBA, O
MEXaHUYECKHUX, TETIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SBIICHUSX;

e TPHOOpETEHHE YMEHUM OMUCHIBATH U OOBSICHATH (PU3HUECCKUE SIBJICHUS C
UCTIOIb30BaHNUEM TIOJTyUEHHBIX 3HAHUH;

e OCBOCHHME METOJOB PEUICHUS NPOCTEHUIINX PACYETHBIX 3a/1a4 C
UCIIONb30BaHUEeM (PU3NYECKUX MOJIeTIEH, TBOPYECKUX U TIPAKTHKO-
OpUEHTHPOBAHHBIX 3a/1aY;

e Ppa3BUTHE YMEHWI1 HAOIIOAATh TPUPOAHBIC SIBJICHUS U BBIIOJIHATH OIbITHI,
naboparopHbie pabOThl U IKCTIEPUMEHTATHHBIC UCCIIETOBAHNUS C
MCTIONb30BaHUEM U3MEPUTEIBHBIX MPUOOPOB;

e OCBOCGHHE MPUEMOB pabOTHI ¢ HHPOPMAIIHEH PUZNIECKOTO COMECPKAHUS,
BKJTFOYast MH(OOPMAIIHIO O COBPEMEHHBIX JOCTIKEHUAX (U3UKHU, aHATN3 U
KPUTHUYECKOE OIlEHWBaHNUE WH(OpMAIny;

e 3HAKOMCTBO €O c(hepamu mpodecCuOHATBHON JIESITEIbHOCTH, CBI3aHHBIMU C
(U3UKOM, U COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMU HA TIOCTHXKEHUSIX
bur3nYeCcKoil HAyKH.



Ha u3ydenue pusuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOI'O OOILIETO
oOpazoBanusi oTBonUTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEZIEN0), B 8
Kiacce — 68 yacoB (2 yaca B Hezento0), B 9 kinacce — 102 yaca (3 yaca B HEJEIO).

[Ipennaraemslii B mporpamme 1o pU3MKe nepevyeHb 1ad0opaTopHbIX padoT U
OMBITOB HOCUT PEKOMEHIaTENIbHBINA XapaKTep, yUUTENb JeJIaeT BEIOOP NPOBEACHUS
71a060paToOpHBIX pabOT U OMBITOB C YYETOM UHJIMBUIYAIbHBIX OCOOEHHOCTEM
oOyyaroluxcs, CIMCcKa SKCIEPUMEHTAIbHBIX 3aJaHUH, MPeIaraéMbIX B paMKax
OCHOBHOT'O rOCYAapCTBEHHOIO IK3aMeHa 10 (pU3HKeE.

COILEPKAHUE OBYYEHUA
7 KIIACC
Paznen 1. ®u3uka u eé posib B MIO3HAHUHU OKPYKAOIIEro MUPA.

®u3znka — Hayka o npupoze. Asnenus npupoasl. usznyeckue sBICHUS:
MEXaHUYECKHE, TEMIOBbBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeuunHbL. M3mepenue puszndeckux BennunH. Ousndeckue
npudopsl. [lorpemnocts u3mMepenuidt. MexayHapoHasi CUCTEMA €MHHUII.

Kak ¢u3uka u npyrue ecTecTBeHHbIE HAyKH H3y4atoT mpupony. EctecTBenHo-
HAy4YHBIA METOJ] TO3HAHUS: HAOJIIOIeHNe, TOCTAaHOBKA HAYYHOI'O BOIPOCa,
BBIIBIDKEHHE TUTIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HabomaemMoro sBieHus. Onucanue PU3NYecKux SBJICHUN C TOMOIIBIO MOJIENEH.

Jemoncmpayuu.
1. Mexanuueckue, TEIJIOBbIC, JIEKTPUYECKUE, MAaTHUTHBIEC, CBETOBBIC SIBJICHHUS.

2. dusnueckue MPUOOPHI U MPOIICAYpa MPSIMBIX U3MEPEHUI aHATIOTOBBIM U
U (POBBIM ITPUOOPOM.

Jlabopamopnuvie padbomsl u onvimel.
1. Omnpenenenue EHHBI ACICHUS IKAIbI K3MEPUTEIHLHOTO PpUOOpA.
2. H3MepeHue pacCTOSHUM.
3. M3mepeHue o0bEMA KUIKOCTH U TBEPAOTO TeIA.
4. OnpexneneHue pa3MepoB MaJIbIX TEJL.
5

N3mepenune temnepaTypsl IIpy MOMOIIHA KUAKOCTHOIO TEPMOMETpPA U
JaTYMKA TEMIIEPATYPHI.

6. IIpoBeneHue uccieI0BaHus MO MPOBEPKE TUIIOTE3BI: JATBHOCTH MOJIETA
Iapuka, MyImeHHOro TOPU30HTAIBHO, TeM 0oJiblile, YeM OO0JIbllle BHICOTA
MycKa.



Pa3zneu 2. IlepBoHayajibHbIe CBeICHUSI 0 CTPOCHUM BelllecTBA.

CrpoeHne BemecTBa: aroMbl U MOJIEKYJIBI, X pa3Mepsl. ONbITHI, JOKa3bIBAKOIINE
JUCKPETHOE CTPOCHUE BELICCTBA.

JIBmkeHue yactull Bemectna. CBsi3b CKOPOCTH JBUKEHUS YACTHIL] C TEMIIEPATYPOH.
BpoyHnoBckoe nBuxenue, audpdysus. BzanMmoneiicTBre yacTull BEIECTBRA:
MPUTSOKEHUE U OTTAJIKUBAHUE.

ArperaTHbl€ COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, HKUJIKOCTEN U TBEPIBIX
(kpucTamIu4yeckux) Tejl. B3auMocBsa3b MEXKy CBOMCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSTHUSIX U UX aTOMHOMOJIEKYIISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperarHbIX COCTOSHUMN BOJIBI.

Jemoncmpayuu.
1. Habmronenne 6poyHOBCKOTO ABHIKEHUS.
2. HaGmonenue nuddysuu.

3. Ha6J'IIO,ZICHI/I€ HBHGHHfI, 06’BSICH$II-OIIII/IXC$I IMPUTAKCHUCM HIJIN OTTAJIKHUBAHHUCM
qaCcTul BCIICCTBA.

Jlabopamopnuvie padomsl u onvimel.
1. Ouenka nuaMeTpa aToMa METOZOM PSIOB (C UCTONb30BaHUEM (oTOorpadmii).
2. OnbIThI 10 HAOIIOACHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJIEKYASPHOTO MPUTSIKCHHUS.
Pa3nen 3. /IBu:xeHMe M B3aUMO/IeliCTBHE TeJl.

Mexanuueckoe ABukeHrne. PaBHOMEpHOE U HepaBHOMEpHOE ABUKeHNE. CKOPOCTb.
CpenHsist CKOpOCTb MTPYU HEPABHOMEPHOM ABWKEHUU. Pacu€r myTu U BpeMeHu
JBUKEHUS.

SBneHue nHepuru. 3aKOH HHEpLMHU. B3anmoneiicTBue Tea Kak mpuunHa
W3MEHEHUSI CKOPOCTH JABUKEHUS Tell. Macca Kak Mepa MHEPTHOCTH Tea.
[TnoTHOCTH BemiecTBa. CBsI3b IIIOTHOCTH C KOJTUYECTBOM MOJIEKYN B €IMHUIIC
00BEMa BElEeCTBA.

Cuita Kak XxapakTepucTuKa B3auMoercTBus Tes. Cuna ynpyroctu u 3akoH ['yka.
N3mepeHnne Cuitbl ¢ MOMOIIBIO JUHAMOMETPA. SIBIICHUE TATOTEHUS U CUJIA TSKECTH.
Cuna TsxecTH Ha Apyrux miuaHetax. Bec tena. Hesecomocts. CnoxkeHue cui,
HaIlpaBJIEHHBIX MO OAHON npsamoil. PaBHoaelicTBytomas cui. Cuna tpeHus. Tpenue
CKOJIBKEHUS U TPEHUE MOKOsA. TpeHne B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

1. HaOmroneHne MeXaHWUYECKOTO JIBMKEHUS Tea.



H3mepenne cKoOpoCTH MPSMOIUHEIHOTO ABMKEHUS.
HaGmronenue siBieHUs] THEPLIMHU.

Habntonenne n3MeHeHus CKOpOCTH MPU B3aUMOJEHCTBUU TEN.

wok »w N

CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TEJ.
6. CrnokeHre CHJI, HallpaBJIEHHBIX 10 OAHOW MPSIMOA.
Jlabopamopnuvie padomel u onvimel.

1. Omnpenenenue CKOPOCTH PABHOMEPHOTO JBMKEHUS (IIAPUKA B KUIKOCTH,
MOJIEJIN AIIEKTPUUECKOr0 aBTOMOOMJIS U TaK AAJIee).

2. Omnpenenenuie cpeaHel CKOPOCTH CKOJIbKEHUS OpyCKa WU IIapuKa Mo
HAKJIOHHOM IIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TeJa.

4. OmnbIThI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh PACTSKEHUS (JlepopMaiun)
IPYXUHBI OT MPUIIOKEHHOW CHJIBI.

5. OHBITBI, ACMOHCTPUPYIOIIHUC 3aBUCUMOCTD CUJIBI TPCHUS CKOJIBKCHUS OT
BC€Ca TCJIa U XapaKTCpa COIIPUKACAIOIMIUXCA HOBerHOCTCﬁ.

Paznea 4. JlaBieHue TBEPABIX TeJl, JKUAKOCTEH M ra3os.

HaBnenue. CriocoObl yMEHBIIIEHUS M YBEJIIMUCHHS AaBjieHus. [laBneHue rasa.
3aBUCHMOCTH JIABJICHUS raza oT 00béMa, Temneparypsl. [lepenaua napneHus
TBEPJBIMU TEJIaMU, KUAKOCTAMHU M Tazamu. 3akoH Ilackans. [TneBmaTnueckue
MAaIIuHbBI. 3aBUCHUMOCTh JABJICHUS KUIKOCTH OT NIYOUHBI. [ HaApOCcTaTHUeCKUiA
napagokc. Coobmraronuecst cocyabl. [ napaBindyeckiue MeXaHU3MBbl.

Atmocdepa 3emnu u atMmocepHoe gaBienue. [[puanHel cyecTBOBaHUS
BO3MyITHOM o0onouku 3emuu. OnwiT Toppuuennu. U3mepenue atmochepHOro
JaBJICHHS. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT BBICOTHI HAJl ypPOBHEM MODSI.
[Tpubops! 115t M3MEpeHUs: aTMOC(PEPHOTO JABICHHS.

JlelicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO0. BeITankuparomas
(apxumenosa) cuna. 3akoH Apxumena. [naBanue ten. Boznyxomnasanue.

Jemoncmpayuu.
1. 3aBUCUMOCTH JaBICHUS ra3a OT TEMIIEPATYPHI.
2. Ilepenava naBiieHUS KUIKOCTHIO U Ta30M.
3. CooOmaroniecs cocybl.
4

I'mapaBnuyeckuii mmpecc.



5. IlposBrnenue neicTBUA aTMOC(EPHOTO AABICHUS.

6. 3aBUCMMOCTb BBITAJKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH Tesa
U IUIOTHOCTH JKUIKOCTH.

7. PaBEHCTBO BBITAJKMUBAIOLIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. YcnoBue rutaBaHus TEl: MJaBaHUC WU INOIrpY’KCHUC TCJI B 3aBUCUMOCTH OT
COOTHOILICHUS IIJIOTHOCTEH TeJia U )KUIKOCTH.

Jlabopamopnuvie padomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOjIE OT 00bEMa MOrpyKEHHOMN B
YKUJIKOCTb YaCTH TeJIa.

2. OnpeneneHue BHITATKUBAIONIIEH CUIIBI, IEUCTBYIOIIECH HA TETO,
MOTPYKEHHOE B KUJIKOCTb.

3. HpOBepKa HC3aBUCHUMOCTH BBITaJIKI/IBaIOHIGﬁ CHIJIBI, )ICI‘/JICTBYIOHIGI\/JI Ha TCJIO B
KUAKOCTH, OT MAaCCHhI T€JIA.

4. OMnbIThI, IEMOHCTPUPYIONINE 3aBUCUMOCTb BBHITAJIKUBAIOIIIECH CHIIHI,
NEeNCTBYIOIIEH Ha TEJIO B KHUIKOCTH, OT 00bEMA MOTPYKEHHOUW B )KUIKOCTh
YaCTH Te€JIa U OT IJIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomeTpa WK KOHCTPYUPOBAHUE JIOAKU U ONPEIEIICHUE
€€ Tpy30I0AbEMHOCTH.

Pa3znea 5. PaGora u MOIIHOCTL. JHEPIHs.
Mexanudeckas pabora. MOITHOCTb.

[IpocThie MeXaHU3MBI: pbIuar, 0J0K, HAKJIOHHAS IJIOCKOCTh. [IpaBuiio paBHOBECHS
peiuara. [IpuMeHeHue mpaBuiia paBHOBECHS pblyara K 070Ky, «30JI0TO€ MPaBUIION
mexannku. KITJ mpocteix MexanuzMoB. [IpocThie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunerndeckasi v moreHumnaibHas sHeprusd. [Ilpeppamenue
OJTHOTO BHJIa MEXaHMYECKOU SHEPTUH B IPYTOi. 3aKOH COXpaHEHUs DHEPTUH B
MEXaHUKE.

Jemoncmpayuu.
1. IIpuMepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopnuwie padbomul u onvimol.

1. Onpenenennie pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JIB)KEHUH TeJa M0
TOPU30HTAIBHON TOBEPXHOCTH.

2. HUccnenoBanue ycioBUil paBHOBECHS phlUara.

3. Nsmepenue KII/] HaKJIOHHOM MIOCKOCTH.



4. V3ydyeHue 3aKOHA COXPAHEHUSI MEXaHUUYECKOU SHEPTHUU.
8 KJIACC
Pa3nena 6. TensioBbie AIBJICHUA.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEIIECTBA.
Macca u pazmepsl aToOMOB ¥ MOJIEKYN. OTBITHL, MOATBEPKIAOIINE OCHOBHbIE
MTOJIOKEHUST MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Monenu TBEpAOTO, KUIKOTO U ra3000pa3HOT0 COCTOSTHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB ra30B, )KUJIKOCTEN U
TBEPABIX TEJ HA OCHOBE MOJIOKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOPUH.
CmaurBaHME U KallWJUISIPHBIE SIBIEHUS. TEMIOBOE pacIIUPEHNUE U CIKATHE.

Temneparypa. CBsi3b TeMIeEpaTypsl CO CKOPOCTBIO TEIJIOBOIO JBUKEHUS YACTHLL.
Buytpennsist sneprus. CriocoObl U3MEHEHUS BHYTPEHHEH SHEPruu: Terionepeaaya
U coBeplieHue padoTsl. Buasl Temnonepenaun: TerIoNpoOBOIHOCTh, KOHBEKIIUS,
U3JIy4EHUE.

KonnyecTBo TemnoTsl. YaenabHas TEIUIOEMKOCTh BellecTBa. Termmoo0MeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHUE TemioBoro Oananca. [Inasnenue u
OTBEp/ICBAaHUE KPUCTANIMYECKUX BEIIECTB. YAeJbHAs TEIJIOTa MIaBJICHUS.
[Tapoobpa3oBanue u konaeHcanus. Mcnapenune. Kunenue. YnenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPaTyphl KUMEHHUS OT aTMOC(HEpPHOTO
JABJICHMUS.

BnaxHocTs BO3myxa.
DHeprus TOIIuBa. YIelbHas TEIIOTa CTOPaHHUS.

[Tpunnume! padotsl TeroBbiX apurareneid KI1/1 termoBoro asurarens. TeraoBsie
JIBUTATEJIN U 3allUTa OKPY>KaIoIIeH Cpeibl.

3aK0H COXpaHEHHUS U IIPEBPAILICHUS SHEPTUM B TEIUIOBBIX IMpoOlieccax.
Jemoncmpayuu.

1. HaGnronenne 6pOyHOBCKOTO IBHKCHHUS.

2. HaGmronenue nuddys3un.

3. HaOGmroneHue siBICHUI CMauMBaHUS U KaMJUIAPHBIX SBICHUH.
4. HaGmroneHue TEMIOBOTO PACIIUPECHUS TEII.
5

N3menenue naBieHus ra3a npu U3MEHEHUU 00bEMa U HArpeBaHUU WITU
OXJIAXJCHHH.

6. IlpaBuwiia uamMepeHus TeMIeparypsl.



7. Bunsl Temionepenayu.
8. OxJaxaeHue npyu COBEPIICHUH paOOTHI.
9. HarpeBanue npu cOBEpIIEHHH paOOThl BHEITHUMU CUIIAMH.
10.CpaBHEeHHE TEMIOEMKOCTEN PA3INYHBIX BELIECTB.
11.HaGnronenue KumneHwus.
12.HabntoneHne nocTossHCTBA TEMITEPATyPhl MPH TUIABJIECHUU.
13.Moenu TeIUIOBBIX IBUTATEIIEN.
Jlabopamopnuvie padomel u onvimel.
1. OnbIThl 10 OOHAPYKEHUIO NTEUCTBUS CUIT MOJIEKYJIIPHOTO IPUTSKEHUS.
2. OmnpIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIU caxapa.

3. OmbIThI 110 HAOTIONEHUIO TETNIOBOTO PACIIUPEHHS Ta30B, KUJIKOCTEH U
TBEPABIX TEI.

4. OmpeneneHue AaBICHUS BO3ayxa B OaJUIOHE MINIPUIIA.

5. OHBITI)I, ACMOHCTPUPYIOIIHUC 3aBUCUMOCTD NABJICHHUA BO3/1yXa OT €TI0 00BEMa
" HArpCBaHUs WA OXJIAXKIACHUA.

6. [IpoBepka rumnoTe3bl JIMHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPUUECKON TPYOKE OT TEMIIEpPaTypHhl.

7. Habmronenue n3MeHeHUs] BHYTPEHHEH SHEPTUH Tejla B Pe3yJbTaTe
TEIUIONEepenayl U pabOThl BHEITHUX CHJI.

8. HccnenoBaHue SIBICHUS TEIIOOOMEHA ITPU CMEIIMBAHUH XOJIOTHOM H
ropsiyeii BOJIbI.

9. Ompenenenne KOINYECTBA TEIIOTHI, MMOJIYYEHHOTO BOJOU MPHU TETIO0OOMEHE
C HarpeTbIM METAJUINYECKUM LUIINHIPOM.

10.Onpenenennie ynenbHONW TEMIIOEMKOCTH BEUIECTBA.
11.HccnenoBanue npouecca UCIapeHusl.
12.0npenenenre OTHOCUTEIHLHOMN BIaXKHOCTH BO3/yXa.
13.0npenenenue yaeabHONU TEIJIOTHI TUIABICHUS JIbA.
Paznen 7. DiiekTpryecKkre U MATHUTHBIE SBJICHUS.

Onekrpusauusd Ten. J[Ba poaa s3neKTpUYeCcKuX 3apsaoB. Bzanmoneicreue
3apsHKeHHBIX Ted. 3akoH KynoHa (3aBUCMMOCTD CHIIBI B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BEJIMUUHBI 3aPSiIOB U PACCTOSHUS MEXKY TEJIAMH ).



Onexrpuueckoe nojie. HanpsxEHHOCTh d5eKTprudecKkoro nois. [IpuHoun
CYNEpPHO3ULUN AIEKTPUUECKHUX MOJIEH (HA KaYECTBEHHOM YPOBHE).

Hocutenu anexkTprudeckux 3apsaoB. DIEMEHTAPHBIN 3JEKTPUUECKUN 3apsl.
Crpoenue aroma. [IpoBOJHUKY U TUANEKTPUKHU. 3aKOH COXPaHEHHUS
AIIEKTPUUECKOTO 3apsa.

DNEKTPpUUECKUN TOK. YCIOBUS CYIIECTBOBAHUS AIEKTPUUECKOTO ToKa. MIcTOUHUKH
MMOCTOSTHHOTO TOKa. J[eHCTBUSI NIEKTPUUECKOTO TOKa (TEIUIOBOE, XUMUUYECKOE,
MarHuTHOE). DIEKTPUUECKUM TOK B )KUIKOCTSIX U Ta3ax.

SHGKTpI/I‘IeCKaH O CIIb. Cwuna Toka. QHCKTpI/I‘IGCKOG HaIIpsKCHUC. COHpOTI/IBJ'IeHI/Ie
IMPOBOJHHKA. yI[CJ'IBHOC COIIPOTHUBJICHUC BCUICCTBA. 3akon Oma Il y4aCTKa I CII.
HOCHCI{OB&TCHBHOC U MapaJuICJIbHOC COCANHCHUC ITPOBOJIHUKOB.

Pabora u MOITHOCTD 3JICKTPUYICCKOI'O TOKA. 3akoH I[)KOYJISI—.HCHHEL
QHGKTPI/I‘IGCKI/IG e u HOTpC6I/ITCJ'II/I BHGKTpHHGCKOﬁ OHCPIUHU B 6I)ITy. KOpOTKOC
3aMBbIKaHHUC.

ITocTossHHBIE MarHUTEL. B3anMopaeiicTBHE ITOCTOSIHHBIX MAarHUTOB. MarHuTHoe
royie. MarauTHoe mosie 3eMJIM M €T0 3HaueHue I »KU3HU Ha 3emiie. OmbIT
Opcrena. MarHuTHOE TOJIE SIIEKTPUUYECKOro ToKa. [[puMeHeHne 3JeKTpOMarauToB
B TeXHUKE. J]efiCTBUE MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.
DNEKTPOJIBUTATENb ITOCTOSHHOTO TOKa. VIcronb30BaHue 3JEKTPOBUTATENICH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SAnenue snekTrpoMaratuTHON nHAYKUMU. [IpaBuio JleHna.
OnexrporeHeparop. CrocoObl MOIYYSHHS JIEKTPUIECKON SHEPTHUH.
DNEeKTPOCTAHIIMN Ha BO30OHOBISIEMBIX UCTOYHUKAX YHEPTUU.

Jemoncmpayuu.
1. DOnexrpuzanus Tei.
JIBa poa AIEKTPUUECKUX 3apsi 0B U B3aUMOICHCTBUE 3apsKEHHBIX TEI.
YCTpOUCTBO U AEHUCTBUE IEKTPOCKOIA.
DneKkTpocTarudecKkas HHIYKIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPST0B.

2

3

4

5

6. IIpOBOIHUKM M OUAIEKTPHUKH.
7. MopaenupoBaHU€ CUIIOBBIX JIMHUAM 3JIEKTPUUECKOTO MOJIS.
8. McTOYHMKY MOCTOSHHOIO TOKA.

9. JlelcTBUS 3JIEKTPUUECKOTO TOKA.

10.2nexkTpuyecKuii TOK B )KUJIKOCTH.



11.T"a30Bblii pa3ps.

12.3mepeHne CUilbl TOKa aMIEPMETPOM.

13.13Mepenne 3IeKTpUYECKOro HANPSKEHUST BOJIBTMETPOM.
14.PeocTar 1 Mara3uH CONPOTUBICHUN.

15.B3anumoieiicTBHE TOCTOSTHHBIX MAarHUTOB.
16.MonennpoBanre HEBO3ZMOXKHOCTH Pa3/I€JICHHsI TIOJFOCOB MAarHUTA.
17.MonennpoBaHre MarHUTHBIX MOJEH MOCTOSTHHBIX MAarHUTOB.
18.0mbIT IpcTena.

19.MarauTtHo€ noJyie ToKa. DIEKTPOMArHuT.

20./lelicTBE MarHUTHOT'O TOJIS1 HA IPOBOJHUK C TOKOM.
21.2nexTponBuraresab NOCTOSHHOTO TOKA.

22.WccnenoBaHue SIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIMH.
23.0mnbrTel Dapanes.

24.3aBUCUMOCTD HaIlPpaBJICHUSA HHAYKIIMOHHOI'O TOKAa OT YCJIOBI/Iﬁ €ro
BO3HUKHOBCHHMA.

25.2neKTporeHeparop MOCTOSHHOIO TOKA.
Jlabopamopnuvie padomsl u onvimel.

1. OnbITHI 110 HAOTIONCHUIO ATEKTPU3AIUN TEJ HHIYKIIUEH U TIPH
COINPUKOCHOBEHHU.

2. HccnenoBaHue JEUCTBUS JIEKTPUUECKOTO OIS HA MPOBOJHUKU U
TTASIICKTPUKH.

Co6opxka u mpoBepka paboThI AMEKTPUUECKOHN MU TOCTOSHHOTO TOKA.
N3mepeHue u peryinnupoBaHie CUIIbI TOKA.

N3mepeHne u perynmpoBaHUE HANPSOKEHUS.

SN »n A~ W

NccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, HAYIIETO YEPE3 PE3UCTOP, OT
CONPOTHUBIICHHS PE3UCTOPA U HANIPSIKEHUSI Ha PE3UCTOPE.

7. OHBITBI, ACMOHCTPUPYIOIIHNEC 3aBUCHUMOCTD JJICKTPHUUCCKOI'O COIIPOTHUBIICHUA
IIPOBOAHKKA OT €TI0 AJIHHBI, INIOIIAANW ITIOIICPCUHOIr0 CCUCHUA U MaTcpuralia.

8. IIpoBepka nmpaBuiia CIOKEHHUS HANPSKEHUN MPHU MOCIEA0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.



9. TlpoBepka mpaBuiia JJsl CUJIbI TOKA MPU NapaieIbHOM COESIUHEHUN
PE3HUCTOPOB.

10.Onpenenenrie pabOThI AEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PE3UCTOP.
11.0npenenenne MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIICIISIEMONW HA PE3UCTOPE.

12.MccnenoBanue 3aBUCUMOCTHU CUIIBI TOKA, MAYIIETO YEPE3 JIAMIIOUKY, OT
HaIIpsSDKEHUS HA HEU.

13.0Onpenenenune KII/] narpesarens.
14.ViccnenoBanne MarHUTHOTO B3aMMOJICHCTBUS TTOCTOSTHHBIX MAarHUTOB.

15.I/I3yquI/I€ MAaravTHOIO IMOJIst MOCTOAHHBIX MArHUTOB IIPU UX 06I>€I[I/IH€HI/II/I 151
pasaciiCHuu.

16.MccrnenoBanne neicTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17.0HBITBI, ACMOHCTPUPYIOHIHUEC 3aBUCUMOCTL CHUJIbI BSaHMOHCﬁCTBHH KaTyIoKHn
C TOKOM U MaruuvTa OT CUJIbI TOKAa W HAIIPABJICHUA TOKAd B KATYHIKC.

18.13yueHne AelCTBUS MAarHUTHOTO MOJI Ha TPOBOJHUK C TOKOM.
19.KonctpyupoBanue u usydeHue paboThl AJIEKTPOIBUTATENS.
20.N3mepenune KIIJI anexTpoaBurareIbHOM YCTAHOBKH.

21.OnbITHI 110 HCCIICIOBAHUIO SABJIICHUA BHGKTpOMaFHHTHOﬁ WHOYKIWH:
HCCIICIOBAHUC W3MEHCHUM 3HAYCHUS U HaIIpaBJICHUA MHAYKIIUOHHOI'O TOKaA.

9 KJIACC
Pa3nen 8. Mexannueckue siBJICHUA.

Mexanuueckoe aBmxeHue. MarepuanabHas Touka. Cuctema orcuéra.
OTHOCUTENTBHOCTh MEXaHUYECKOTO ABUKECHUSA. PaBHOMEpHOE MPSMOJIMHEIHOE
nexeHue. HepaBHoMepHoe nipsiMosinHeHOE ABMKeHHE. CpeiHss 1 MTHOBEHHAs
CKOPOCTb T€JIa TP HEPABHOMEPHOM JBUKECHUU.

Yckopenue. PaBHOyckopeHHOE NpsiMOTMHETHOE BMkeHrne. CBOOOHOE TajIeHUE.
Omnprte! I'anumes.

PaBHOMepHOE nBMKEHHE TI0 OKpYXKHOCTHU. [lepuon u yactora oOpaiieHus.
JIuneliHas u ymoBasi CKOpocTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHE.

ITepsrii1 3akoH HeroToHa. Bropoui 3akon Herotona. Tpernit 3akon HeroToHa.
[IpuHIMI CynIepno3nuLINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIBKEHHUS, CHJIa
TPEHUS MOKOS, IPYTUE BUBI TPEHUS.



Cuna TSHKECTH M 3aKOH BCEMUPHOIO TATOTEHUSA. YCKOpEHHE CBOOOIHOTO NaJAeHHUS.
JIBrxenne mnanet Bokpyr Comnnua. [lepBast kocmudeckas ckopocts. HeBecoMocTh
U IIEpPErPy3KHU.

PaBHOBecue marepuaabHOUM TOUKU. AOCOIIOTHO TBEPIOE Teso. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIUIEHHOM OCBhIO BpalieHuss. MomeHT cuibl. LIeHTp TskecTH.

Nmnynse Tena. M3menenne umiyinbsca. MMiynbe cuiibl. 3aKOH COXpaHEHMS
UMIynbca. PeakTuBHOE ABHUIKEHUE.

Mexannyeckast pabota U MOIIHOCTh. PaboTa cuil TSKECTH, YIIPYroCTH, TPEHUS.
Css13b sHEpruu U padoTsel. [loTeHManbHas S3HEPrus Tena, MOAHIATOrO Haj
NOBEPXHOCTHIO 3eMJIM. [loTeHIIMaIbHAS YHEPT U CKATOM NPYXUHBlL. KuHeTn4ueckas
sHeprus. TeopeMa 0 KHHETUYECKOM SHEPTUU. 3aKOH COXPAaHEHUSI MEXaHUUECKOM
SHEPIHH.

Jlemoncmpayuu.

1. HaGmrogenne MexaHU4eCKOTO JBIKECHHS TeJla OTHOCUTEIIHO PA3HBIX TEI
OTCUETA.

2. CpaBHeHHE MyTel U TPACKTOPUN JBUIKEHUSI OJTHOTO U TOTO K€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJ OTCUETA.

I/I3M€p€HI/I€ CKOPOCTH U YCKOPCHUA HpﬂMOHHH@ﬁHOI’O JABUIKCHUS.
I/ICCJ'IG,IIOBaHI/Ie IMPU3HAKOB PABHOYCKOPCHHOI'O ABUKCHHA.

HaGnronenue aBuKeHUS TeJa 10 OKPY>KHOCTH.

AN

Habmonenne MexaHMYeCKUX SIBICHHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenmexkay pu €€ paBHOMEPHOM M YCKOPCHHOM JIBFDKEHUH OTHOCHTEITHHO
KaOnuHeTa (PU3HKH.

7. 3aBHUCUMOCTb YCKOPEHUS T€Ja OT MAaCChl TeJla U IEUCTBYIOIIEH Ha HETO
CUJIBI.

8. HaOGmromeHue paBeHCTBA CHII TIPH B3aUMOJICHCTBUU TEJL.

9. H3MeHeHue Beca Tena Ipu YCKOPEHHOM JABUKEHUU.

10.Ilepenaya uMnynsca npu B3aUMOACUCTBUM TEN.
11.TIpeoOpa3zoBanus SHEPTHH MPU B3AaUMOJICHCTBUH TETI.
12.CoxpaHeHne UMIyabCa MPU HEYIIPYTrOM B3aUMOJICUCTBUU.
13.Coxpanenne umnynbca npu adCOMOTHO YIPYroM B3aUMOACHCTBHH.
14.HabntoneHre peakTUBHOTO JIBUKEHUS.

15.CoxpaHeHrie MEXaHUYECKOM YHEPTUU MPU CBOOOTHOM IMAICHUHU.



16.CoxpaHeHre MEXaHUYECKON YHEPTUH NIPU IBHKEHUU Tela NOJ JEHCTBUEM

IIPY>KHAHBL.

Jlabopamopnuvie padomel u onvimel.

l.

KoncTpynpoBanue Tpakra sl pa3roHa v JaJIbHEUIIETO PABHOMEPHOTO
JBHKEHUS IIAPUKA WIH TEJICKKH.

OnpeneneHue cpeaHel CKOPOCTHU CKOIBKEHUS OpycKa WK IBUKEHUS
11apyKa 10 HAKJIOHHOM IIJIOCKOCTH.

Onpenenenne yCKOpeHUs Tejla TPy PaBHOYCKOPEHHOM JIBUKEHUU 110
HAKJIOHHOMW TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHU ITPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 Ha4yaJIbHOW CKOPOCTH.

HpOBepKa TUIIOTE3bI: C€CJIA ITPU PABHOYCKOPCHHOM JIBHIKCHUU oe3
HadaJIbHOM CKOPOCTH ITYTHU OTHOCATCA KaK PAO HCUYETHBIX YUCCJ1, TO
COOTBCTCTBYHOINHUC ITPOMCIKYTKHU BPECMCHU OJMHAKOBBLI.

HCCJ’IG}IOB&HI/IG 3aBUCHUMOCTH CUJIbI TPCHUS CKOJILXKCHHA OT CUJIbL
HOPMAJIbHOT'O OAaBJICHH:.

Omnpenenenue k03P PULIMEHTA TPEHUSI CKOJTBKECHHUS.
Onpenenenue XECTKOCTU MPYKUHBI.

Omnpenenenue padOThl CUIIBI TPEHUS IPU PABHOMEPHOM JBUKECHUH TeJla 10
TOPU30HTAIBHON TOBEPXHOCTH.

10.Onpenenenrie paboOThI CHIIBI YIPYTOCTH MPH MOABEME Ipy3a C

HUCIIOJIb30BaAaHUEM HCITOABUXHOT'O M ITIOABUXKXHOT'O OJIOKOB.

11.13ydyeHue 3aKoHa COXpaHEHUSI SHEPTUU.

Pa3znen 9. Mexann4eckue KoJ1e0aHUA U BOJIHBI.

Konebarenbrnoe aBuxenre. OCHOBHBIEC XapaKTEPUCTUKH KOJICOAHUMN: TIEPUO]I,
4acToTa, aMIUIuTyAa. MareMaruuecKuid U NpyXUHHBIN MasTHUKU. [IpeBpamienue
SHEPI'UH MPU KOJIeOATeIIbHOM JIBH>KCHHH.

3aryxatomue konebanusi. Bernyxxaennsie konebanus. Pezonanc. Mexannueckue
BOJIHBIL. CBOMCTBA MEXaHUYECKUX BOJH. [IpogonbHbIE U ONEPEYHbIE BOJTHBI.
JImuHa BOJIHBI U CKOPOCTH €€ pacnpoCTpaHeHUsl. MexXxaHW4eCKHE BOJIHbI B TBEPAOM
TeJe, CeHCMHUUYECKHE BOJHEIL.

3Byk. [’ poMKOCTb 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. MHppa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.



A

Habmronenue konebauuii T 1Mo A€HCTBUEM CUJIBI TSKECTH M CUJIBI
yIIPYTOCTH.

HaGmronenue konedanuii rpy3a Ha HUTH U Ha MIPYXKUHE.
Habmtonenue BBIHYXIEHHBIX KOJIEOaHUI U pe30HaHCA.
PacnipocTpaHeHne MpOAOIbHBIX U MOTIEPEYHBIX BOJIH (Ha MOJICIH).
Habmtonenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKYCTHYECKHI pE30HAHC.

Jlabopamopnuvie padomel u onvimel.

1.
2.

7.

OmnpeaeneHue 4acTOThI U IEPHOJa KoJIeOaHUN MaTeMaTHUYECKOTO MasTHHUKA.
OrnpeaeneHue 4acTOThl U IEprojia KojieOaHUi MPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KOJIeOaHUH TTOJIBEIIIEHHOTO K HUTU
rpy3a OT JJIMHbI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEPHOJIAa KOJIEOAHUHN TTPYKUHHOTO MasiITHUKA OT
MAaccChl rpy3a.

HpOBepKa HC3aBHUCUMOCTHU IICpHUOIa KOJICOaHUI I'py3a, IOABCIICHHOTO K
HUTH, OT MACChI I'py3a.

OnBbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD NIEPHOAA KoieOaHun
IPY>)KMHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH IPYKUHBI.

N3mepenure yckopeHusi CBOOOIHOTO MaIeHUS.

Paznen 10. DiieKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJTHBI.

DNEKTpOMarHuTHOE ToJIe. DIEKTPOMAarHuTHbIE BOJHBI. CBOMCTBA
3JIEKTPOMArHUTHHIX BOJIH. [1IKkana anekTpoMarHuTHBIX BOJIH. Mcnoib30BaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSA3H.

DnexkTpoMarHuTHas npupona ceera. CkopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1.
2.

CBoiiCTBa AIIEKTPOMATHUTHBIX BOJIH.

BosHOBEIE CBOICTBA CBETA.

Jlabopamopnuwie pabomul u onvimol.

1.

N3ydenune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbLI€ SIBJI€HUS.



JlyueBas moznens cBera. Mctounuku csera. [IpsMonuHeiiHoe paclipoCTpaHEeHHe
ceera. 3armenus Comuua u JIlynsl. OTpaxenue cBera. [1nockoe 3epkaio. 3akoH
OTpaXCHHMsI CBETA.

IIpenominenue cBera. 3aKoH MpesoMiIeHus cBeTa. [loHoe BHYTpEeHHEE OTpaKeHHE
cBera. Mcnonb30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHHSI B ONITUYECKHUX
CBETOBOJAX.

JIunza. Xon nyuelt B nuH3e. OnTuyeckas cucrema oroarmapaTa, MUKPOCKOIA U
Teneckona. [ma3 kak ontudeckas cucreMa. ban3opykocTs U 1aIbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. CrioskeHHE CIIEKTPaibHBIX
uBETOB. Jlucnepcus ceera.

Jemoncmpayuu.
1. IIpsiMonuHEeITHOE pacipOCTpaHEHHUE CBETA.
OTtpaxeHue cBera.
[Tonyuenue n3o0pakeHUit B TUIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKajiax.

HpeJ'IOMJ'IeHI/Ie CBCTa.

2

3

4

5. OOTUYECKUN CBETOBO/I.
6. Xon iyuei B coOuparoliei JInH3e.

7. Xoq Jlyyel B pacCEeUBAIOLICH JIMH3E.

8. IlonmyueHue n300pa’keHHI C TOMOIIBIO JIMH3.

9. Tlpunrun aerictBus (oToanmapara, MUKPOCKOIIA U TEIECKOTA.
10.Monens masa.

11.PasnoxeHune 6€JI0ro cBeTa B CIICKTP.

12.TTony4yenue 6em0ro cBeTa MpU CI0KEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomsl u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIvia OTPAXKEHUSI CBETOBOIO JIyda OT yIjia
NaJICHUSL.

2. W3ydeHue xapakTEPUCTUK U300pAKEHHS IPEAMETA B INIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCUMOCTH yIia MIPEJIOMIIEHHS] CBETOBOIO JIyda OT yIjia
MaJICHUS Ha TPAHULIE «BO3AYyX—CTEKJIIO».

4. TlonydeHue n300pakeHUM C TOMOIIBI0 COOMPAIOIIEH JIMH3HI.



5. Omnpenenenre pOKYCHOTO pacCTOSHHS U ONITUYECKOM CHIIbI COOMparoIIeil
JUH3BL.

6. OmBbITHI 10 PA3I0KEHUIO OEJIOT0 CBETA B CHEKTP.

7. OmbITHI 10 BOCIPUATHIO LIBETA MPEAMETOB MPHU WX HAOIIONEHUU YEPe3
[[BETOBBIE (PUIIBTPBHI.

Pa3znea 12. KBanToBbIe SIBJICHHUS.

Omnsitel Pezepdopna u mnanerapuas moaesb aroma. Moaens aroma bopa.
Hcnyckanue u nomouieHne cBeta atoMoM. KBaHThI. JIMHENYATbIE CIIEKTPBI.

PannoaktuBHOCTh. Anb(da, O6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO sJIpa.
Hyxknonnas moaens atoMHoro sijipa. M3oronsl. PagnoakTuBHbIe MpeBpaliieHus.
[lepuoxa nonypacnaja aTOMHBIX SIIED.

SAnepHble peakunu. 3aKOHbI COXPaHEHUS 3apsI0BOTO U MaCCOBOTO YUCEI. DHEPIus
CBSI3U aTOMHBIX siziep. CBsI3b MacChl U SHEPruu. Peakiiu cCUHTE3a U JAeJICHUs sep.
Nctounuku sueprun ConHla v 3BE3.

H}ICpHaH OHCPICTHUKA. ﬂeﬁCTBHH PaaAOaKTUBHBIX I/I?)JIyIIGHI/Iﬁ Ha XHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CnexTpsl U31y4eHHs U TOTIIOUIEHHUS.

2. CnekTtpbl pa3IM4YHBIX Ta30B.

3. Cnektp Bogopoa.

4. HaGmroneHue TpeKoB B kKamepe Buibcona.

5. PabGora cuérumka HOHU3UPYIOIINX U3TyYCHUH.

6. Perucrpanus uznydeHus: IpUPOJHBIX MUHEPAIIOB U MPOIYKTOB.
Jlabopamopnuvie padbomsl u onvimel.

1. HaGnromeHwne CIIONIHBIX U JTMHEHYATHIX CIIEKTPOB U3TyUCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE IHEPTUN YACTHIIHI IO TOPMOZHOMY MY TH
(mo dotorpadusim).

3. M3mepeHune pagroakTUBHOTO (hOHA.
IHoBTOpHTEIHbHO-00001IAKO U MOAYJIb.

[ToBTOpHTENBHO-00001IAOIITUI MOYIIb MPEIHA3HAYEH /1JIS CUCTEMATU3ALINHN 1
0000111eHNs IPEIMETHOTO CO/IEP>KaHUSI U OIbITA JEATSIbHOCTH, MPUOOPETEHHOTO
MIPU U3YYEHUU BCETO Kypca (PU3MKH, a TAKXKE JIJIsl MOATOTOBKU K OCHOBHOMY



rOCYJIapCTBEHHOMY AK3aMEHY M0 (hU3UKe NIl 00yJarouuxcsi, BRIOPABIINX 3TOT
y4eOHBIN IpEeaMET.

IIpu n3yyeHnn TaHHOTO MOAYNS PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIBI
JEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00€CTIeUnBAETCA JOCTHKEHUE MPEAMETHBIX U
MeTaIpeIMETHBIX INITAHUPYEMBIX PE3YJbTaTOB 00y4eHUsl, hopMUpYyeTCs
€CTECTBEHHOHAY4YHasl TPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJIOB UCCIICTOBAHHUS
SABJICHUN TPUPOIBI U TEXHUKH, OBJIaJICHHE YMEHUAMH OOBSICHATH (PU3HUECKUE
SBJICHUS, TPUMEHSS TIOJIyYCHHBIE 3HAHMS, PEIIATh 3a7a4d, B TOM YUCIIE
Ka4eCTBEHHBIE U dKCTIEPUMEHTAJIbHBIE.

[TpuHIMNIUATBHO NEATEIbHOCTHBIN XapaKTep JaHHOTO pa3jielia peaiu3yeTcs 3a
C4€T TOTO, YTO 0OyYaroUIMecs BHITIOIHSIOT 3a1aHuUsI, B KOTOPBIX UM MPE/JIaracTcs:

Ha OCHOBC ITOJIYUYCHHBIX 3HAHUM pacCno3HaBaTb U HAYYHO 00BACHSATD (1)H31/I‘ICCKI/IC
SABJICHUA B Opr)KaIOIHGﬁ nmpupoac u HOBCGHHGBHOﬁ KU3HU,

HNCIIOJIb30BATh HAYYHBIC MCTOAbI UCCIICTOBAHUA (I)I/ISI/I"IGCKI/IX HBJIGHHﬁ, B TOM 4YHCJIC
IJIA IIPOBEPKU TUITOTE3 U MOJYUCHUA TCOPECTUYCCKHUX BBIBOAOB,

00BACHSATH HAay4YHBIC OCHOBBI Han0oJIee BaXKHBIX }IOCTI/I}KGHI/Iﬁ COBPCMCHHBIX
TGXHOHOFHﬁ, HaAIIpUMCECP, IMPAKTUICCKOI'O UCIIOJIB30BaAHUA PA3JIMIHBIX HCTOYHUKOB
OHCPIUKU HAa OCHOBC 3aKOHA IPCBpPAICHUA U COXPAHCHHA BCCX N3BCCTHBIX BUI0OB
OHCPI'UN.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenue Gpusnky Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHus HAMPABICHO Ha
JTOCTHKCHHE JTMYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX
PE3yIIBTaTOB.

B pesynbrare nuzyuenust Gu3uKu Ha ypoBHE OCHOBHOTO OOIIET0 00pa3oBaHus y
oOyuatomerocst OynyT c(hOpMHPOBAHBI CIEAYIOMINE TUIHOCTHBIE PE3YIBTATHI B
4acTH:

1) naTPHOTHYECKOT0 BOCTIMTAHMSA

- IPOSIBJICHHE MHTEPEca K KICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUHCKOM
buznueckoi HayKu;

- IEHHOCTHOE OTHOILIEHHUE K JOCTUKEHUAM POCCUIUCKUX YUEHBIX-(PU3UKOB;
2) rpa:kKIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIEHUH OOIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JOCTHKEHUN
busuky;



- OCO3HAHUE BAXKHOCTHU MOPAIBbHO-ITUYECKUX IPUHLUIIOB B 1€ATEIBHOCTU
Y4E€HOI0;

3) 3¢TeTHYECKOro BOCIIMTAHUS:

- BOCIIPHUATHC 3CTCTUYCCKUX KaUCCTB CI)PISPI‘IGCKOﬁ HAyKH: e€ rapMmOHHUYHOI'O
IMOCTPOCHM, CTPOIOCTU, TOUHOCTH, JTAKOHUYHOCTH,

4) HEHHOCTH HAYYHOI0 MO3HAHUS:

- OCO3HaHHE LIEHHOCTU (PU3MYECKOM HayKH KaK MOLIHOTO MHCTPYMEHTA IMO3HAHUS
MUpa, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHENIIIEN COCTABIIAIOIIEN KYJIbTYPHI;

- Pa3BUTHC HaquOﬁ JIIO603H3,TCJ'IBHOCTI/I, HHTCPCCA K HUCCIIEI0BATECIbCKOM
ACATCIIBHOCTH,

5) popmupoBaHus KyJIbTYPbI 310POBbS U IMOIMOHAJIBLHOI0
0J1aronoJIyyus:

- OCO3HaHHUEC ICHHOCTH 0e30I1acHOTO 06pa3a JKU3HHU B COBPECMCHHOM
TCXHOJIOTHUYICCKOM MHUPEC, BA)KHOCTU ITPABUJI Oe3omacHOro IIOBCACHUA Ha
TPaHCIIOPTC, HA A0pOrax, € 3JICKTPUICCKHUM U TCIIJIOBBIM O60py110BaHI/ICM B
AOMAaIlHUX YCIIOBHAX,

- cOpPMHUPOBAHHOCTH HaBbIKA peIieKCHH, TPU3HAHKE CBOETO MTpaBa Ha OLIUOKY U
TaKOTO K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOI0 BOCIIUTAHUS:

- AKTUBHOE Y4YacCTHE B PELICHUH MPAKTUYECKUX 3a]1a4 (B paMKaX CEMbH,
o0pa3oBarebHONM OpraHU3aIMK, TOPOAa, Kpast) TEXHOJOTHIESCKON M COIMATbHOM
HaMpPaBIEHHOCTH, TPEOYIOMIMX B TOM YUCIIE U PU3NYECKUX 3HAHUIA;

- HHTEPEC K MPAKTUICCKOMY M3YyUCHHIO MPO(deCcCuil, CBI3aHHBIX C (PU3UKOM;
7) 3K0JI0ru4eCKOro BOCIIUTAHUA:

- OpHEHTAIlUs Ha IPUMEHEHHE (PU3NYECKUX 3HAHUH I pelIeHHs 3a7a4d B 001acTH
OKpY>Karolle Cpepl, INIAHUPOBAHUS IMOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX
MOCJICICTBUN JIJI1 OKPYKAIOILIEW CPENb;

- 0CO3HaHHE TMO00ATBHOTO XapaKTepa dKOJIOTHISCKUX MPOOJIEM U MyTeH UX
peLICHUS;

8) ajanTanuu K MI3MEHAIOIMIMMCH YCJIOBHAM COLUAJILHON U MPUPOTHOM
cpeabl:

- IOTPEOHOCTh BO B3aUMOJICHCTBUU IIPU BHITIOJHEHUH HCCIIEIOBAHUI U TIPOCKTOB
(bu3nYeckoil HaPaBICHHOCTH, OTKPHITOCTh OMNBITY U 3HAHUSIM JIPYTHUX;



- MIOBBIILIEHUE YPOBHS CBOCH KOMIETEHTHOCTH YePe3 MPAKTUUECKYIO
JEeSITETLHOCT;

- MOTpeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIE€ (POPMYITHPOBATH
UJeH, MOHATHS, TUTIOTE3bI O PU3UUECKUX 0OBEKTaX U SBJICHUSAX;

- 0CO3HaHUE Je(PUIMTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEN B 00J1aCTH
buzuky;

- INTAHUPOBAHKME CBOETO PAa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3UUECKUX 3HAHUM;

- CTPCMIJICHUC aHAJIM3UPOBATH U BBIABIIITE B3AUMOCBA3U IIPUPOIBI, 06H.[CCTB3. )51
9KOHOMMKH, B TOM 4YHCJIC C UCITIOJIB30BaHUCM (I)I/I?)I/I‘I€CKI/IX 3HaHPII>i;

- OIIEHKA CBOWX JICUCTBHH C YYETOM BIMSIHUS HA OKPY)KAFOIIYIO CPEy, BOBMOKHBIX
DIOOATBLHBIX MOCIIEICTBUM.

METAIIPEIMETHBIE PE3VYJIBTATHBI

B pe3ynbrare ocBoeHHUs MporpaMMBbI 1o (PU3UKE HAa YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y o0yuarorierocst Oyayt chopMHUpOBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONIUE TT03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbBIC ACHCTBUS,
KOMMYHHKAaTHBHBIC YHUBEPCAIbHbIC YIeOHbIC IEHCTBUS, PETYISITUBHBIC
YHHUBEpCaJbHbIC yU4eOHbIC NeHCTBUSI.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA
Bba3oBbie Jornueckue 1eicTBUA:

e BBIABISITH U XapaKTEpPU30BaTh CYIIIECTBEHHBIC MPU3HAKH OOHEKTOB
(siB7IEHUM);

e yCTaHaABJIMBAaTh CYIIICCTBEHHBIN NMPHU3HAK KIaCCU(UKAIIMKM, OCHOBAHUS IS
000011IeHNS ¥ CpaBHEHUS,

e BBIABISATH 3aKOHOMEPHOCTH U MTPOTUBOPEUHUS B pACCMaTPUBAEMBIX (haKTaX,
JTAHHBIX U HAOTIONEHUSIX, OTHOCAIIUXCS K (U3HUECKUM SIBICHUSIM;

e BBIABIATH NPUYMHHO-CJICACTBCHHBIC CBSI3U MIPU U3YyUCHUN (DU3UUCCKUX
SIBIICHUH U TIPOIIECCOB, JIeJaTh BHIBOMIBI C MCIIOJIb30BaHUEM JICAYKTHBHBIX U
UHAYKTHBHBIX YMO3aKIOUCHHH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBS3IX
(M3UYCCKUX BEIIMYHH,

e CAMOCTOSITENIBHO BBEIOWPATH CIIOCOO penieHus y9eOHOH (HHU3NIeCcKor 3a1a4u
(cpaBHEHHE HECKOJIBKMX BApUAHTOB PEIICHMsI, BRIOOp Hanbomee
MOIXOSIETO ¢ YYETOM CAMOCTOSATENBHO BbIJICTICHHBIX KPUTEPUEB).

ba3oBbie HCCJICA0BATC/IIBCKHUC IleﬁCTBHH .

e HMCIIOJIB30BAaTh BOIIPOCHI KAK I/ICCJ'ICI[OBaTeJ'H)CKI/Iﬁ HHCTPYMCHT IIO3HAHMUA,



MIPOBOAMTH M0 CAMOCTOATENIEHO COCTaBICHHOMY IUIaHY OIBIT, HECIOKHBIHI
(u3HUECKUI IKCIEPUMEHT, HEOONBILIOE UCCIIEI0BaHUE (PU3UUECKOTO
SABJICHUS;

OLCHHUBATL HA IPUMCHUMOCTDL 1 JOCTOBECPHOCTDH I/IH(I)OpMaI_II/IIO,
IMOJTYYCHHYIO B X0 € UCCIICAOBAHHNA UM SKCIICPUMCHTA,

CaMOCTOSITEbHO (hOPMYITUPOBATh OOOOIIIEHUS U BBIBO/IBI 10 Pe3yabTaTaM
IPOBEAEHHOTO HAOIIONEHUS, ONIBITA, UCCIIEIOBAHUS;

IMPOTHO3NUPOBATH BO3MOXKHOC I[aJIBHeI\/'IH_Iee Pa3BUTHUC q)HBHqCCKI/IX
MpOonIECCCOB, 4 TAKIKC BbIABUTATDH ITPCAITIOJIOKCHUSA 00 nx Pa3BUTHUHU B HOBBIX
YCIIOBHUAX U KOHTCKCTAX.

Pab6ora ¢ ungopmanuei:

NPUMEHSTH PAa3JIMYHbBIC METOIBI, HHCTPYMEHTHI M 3aIIPOCHI IIPH ITOUCKE U
orOope nHMOPMAIIMK HIIN JaHHBIX C YUYETOM MPEITOKCHHON yUeOHOM
dbuzudeckoit 3a1a4u;

AHAJIM3UPOBATDb, CUCTCMATU3UPOBATH U UHTCPIIPCTUPOBATDH I/IH(l)OpMaIII/IIO
Pa3JIMYHBIX BUO0OB U q)OpM MMpCaACTaBIICHUA,

CaMOCTOSITEJILHO BBIOMPATh ONTUMAJILHYIO (DOPMY IIpe/iCTaBlIeHUS
UH(GOPMAILIMK U WUTIOCTPUPOBATH pelIaeMble 3a7aui HECIOKHBIMU
cXeMaMu, JuarpaMMaMu, HWHOM TpaduKoil 1 X KOMOMHAIIUSIMH.

KoMmMmyHMKaTUBHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eCTBUA:

B X0Ji¢ OOCYXXJICHHS y4eOHOTro Marepuaja, pe3yabTaToB JIabopaTOpHBIX
paboT 1 MPOEKTOB 3aaBaTh BOTIPOCHI MO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBATh MJICH, HAIICJICHHBIC HA PEIICHUE 3a/1a49H U TOJICPKAHHE
0J1aro’KeaaTeIbHOCTH OOIIEHMS,;

COIIOCTABIATH CBOM CYXKACHUS C CYKJICHUSIMH JPYTMX YYACTHUKOB JUAJIOra,
OoOHapy»XUBaTh Pa3INUMe U CXOJCTBO TO3UITUN;

BbIPpA’XaTb CBOIO TOYKY 3pCHHA B YCTHBIX U IIMCBMCHHBIX TCKCTAX,

MyOIMYHO MPECTABISITH PE3YTbTAThl BBIMOIHEHHOTO (PU3NYECKOTO OIBITA
(9KCIIEPUMEHTA, UCCIIEIOBAHNUS, IPOEKTA);

OHUMATh U WUCIIOJIH30BATh MPEUMYIIECTBA KOMAaHTHOW ¥ WHIUBHUIYaTbHON
pabOoThI IPU PEIICHUH KOHKPETHOW PU3NUIECKOM POOIEMBI;

MIPUHUMATH LIEJIM COBMECTHOM JeSITEIbHOCTH, OPTaHU30BBIBATH JCUCTBHUS 110
€€ TOCTHXKEHUIO: paclpeiesIaTh PO, 00CYKAaTh IPOIECCHI M PE3YJIBTAThI
COBMECTHOM paboThI, 0000111aTh MHEHHS HECKOJIbKUX JIFOICH;



¢ BBIIOJIHATH CBOIO YaCTh PabOThI, JOCTUras KAYECTBEHHOI'O Pe3ynbrara 1o
CBOEMY HaIIPaBJIECHUIO U KOOPAUHUPYS CBOU IEUCTBUS C IPYTUMHU YICHAMU
KOMaH/bl;

e OLIEHMBATh KAUE€CTBO CBOETO BKJIa/a B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBHO CHOPMYIUPOBAHHBIM YUACTHUKAMU B3aUMOECHCTBUS.

PerynsiTuBHbIE yHUBeEpPCaJIbHbIE YUeOHbIe AelCTBUS
Camoopranuszanus:

e BBISABJIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYALUSIX, TPEOYIOIINX JJIst
petieHus GU3NYEeCKUX 3HAHUK;

e OpHUEHTHUPOBATHCS B PA3JIUYHBIX MMOAXOAAX MPUHATHS PEILICHUM
(MHIMBUyaIbHOE, IPUHATUE PEIICHUS B TPYIIE, IPUHITHE pEeUICHUN
rpynIon);

e CAMOCTOSITENILHO COCTABJIAThH aJTOPUTM pelieHus (U3NUECKON 3a/1aui WU
IUIaHA UCCJIE0OBAHUS C YUYETOM UMEIOLIUXCS pECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHPOBATh Npe/jiaraeMble BAPHAHThl PEIICHUA;

e JICJIATH BI>I60p 41 6paTI> OTBCTCTBCHHOCTD 3a PCHICHUC.
CﬂMOKOHTpO.]'lB, SMOLIMOHAJIbHBIN MHTEJIJIEKT:
e JIaBAThb aICKBATHYIO OLCHKY CUTYyallUU U IIpCcajiararb IJIaH eé N3MCHCHU,

e OOBSICHATH MPUYUHBI JOCTHKECHUS (HEIOCTUIKEHUS) pe3y/IbTaTOB
NEeSTENBbHOCTH, JaBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTHUBBI B IESITEIBHOCTD (B TOM YHUCJIE B XOJI BHIITOTHEHUS
(bu3MUECcKOTo UCCIIETOBAHUS WM MPOEKTA) HA OCHOBE HOBBIX
00CTOSTENHCTB, U3MEHHUBIIINXCS CUTYallU, YCTAHOBIEHHBIX OMIHOOK,
BO3HUKIIUX TPYIHOCTEW;

e OHOCHHBATH COOTBCTCTBHC PC3YyJIbTara LCIU U YCIIOBUAM,

e CTaBUTH ceOS HA MECTO APYroro 4€jJI0BCKa B XOAC CII0pa WUIN JHUCKYCCHH Ha
HAay4YHYIO TCMY, IIOHHUMATb MOTHUBbBI, HAMCPCHUA U JIOTHKY APYIOIoO,

e TPHU3HABATH CBOE MPABO HA OMIMOKY MPH pelieHnr HU3NIECKUX 3319 WU B
YTBEPKJICHUSAX HA HAYYHBIE TEMBI M TAKOE K€ MPABO JAPYTOro.

HNPEAMETHBIE PE3VYJIBTATbI

K xoHiy 00yueHusi B 7 kjiacce npeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaxaTb CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

e HCIIOJIB30BaThb IIOHATHA: (1)H3H‘-I€CKI/IC N XUMHWYCCKUC SIBJIICHUA, Ha6JIIOI[eHI/Ie,
OKCIICPHUMCHT, MOACJIb, TUIIOTC3a, CAMHHUIIBI (1)I/I3I/IHGCKI/IX BCIWYHUH, aTOM,



MOJIEKYJIa, arperaTHble COCTOSIHUS BelllecTBa (TBEPAOE, KUIKOE,
razoo0pa3Hoe), MEXaHMUECKOe ABUKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJIMHENHOE), TPACKTOPUSI, PAaBHOICUCTBYIOIIAs CHiia, 1epopMarius
(ympyras, miacTuueckas), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

pasznuuarth siBieHus (auddy3usi, TEIIOBOE IBIXKCHHUE YaCTHI] BEIIECTRA,
paBHOMEpHOE JIBIKEHHE, HEPABHOMEPHOE JBUKCHUE, HHEPIIHUS,
B3aMMOJICMCTBUE TEJI, PABHOBECUE TBEPABIX TEI C 3aKPEIUIEHHONW OChIO
BpallleHus, Iepeada TaBIeHUs TBEPABIMU TEJIaMU, )KUIKOCTIMH U Ta3aMH,
arMocQepHoe JaBjieHue, MIaBaHue Tel, MPEeBpALICHUS MEXaHUYECKON
SHEPI'uM) MO OMUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NUECKUX SBICHHUMN B
OKpY’KaroIIeM MUpPE, B TOM YHCIIe (PU3HMUECKUE SIBJICHUS B IPUPOJIC:
PUMEPHI IBMKCHUS C PA3IMYHBIMUA CKOPOCTSIMU B )KMBOUW M HEXKUBOMH
pPUPOJIE, ACHUCTBUE CUIIBI TPEHUS B PUPOJIC U TEXHUKE, BIUSHUE
aTMoc(EpHOTO JIaBJIeHUs Ha )KMBOUW OpraHu3M, TJIaBaHUE PbIO, pbIYaru B
TeJIe YeJI0BeKa, MPU ITOM MEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B YUeOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBJICHUMH;

OTHCHIBATh U3YYCHHBIC CBOMCTBA Te U (pU3UUECKHUE SIBICHUS, UCTIONIB3YS
bu3nveckre BeIMIMHBI (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BPEMS, IyTh,
CKOPOCTb, CPEJIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHIIAa TSIKECTH, BEC TEIIA,
cujia TpeHUs, aBlieHue (TBEPIOTO Tela, JKUAKOCTH, T'a3a), BEITAJIIKHUBAIOIIAS
cuia, MeXaHn4eckas padoTa, MOIITHOCTb, TIJICUYO CHJIbI, MOMEHT CHJIBI,

K03 (DHUITUEHT TOJIE3HOTO JACHCTBHS MEXaHU3MOB, KUHETHYECKAs U
MOTEHIIMAIbHAsI SHEPTUs ), IPU ONMMCAHUM TPABWILHO TPAKTOBATh
(bU3UYIECKHIT CMBICIT UCTIOJIb3YEMBIX BEJIUYNH, UX 0003HAYEHUS U CIIUHHIIBI
(bU3UYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI, CBSI3bIBAIOIINC TAHHYIO
(U3UIECKYIO BEIUYMHY C IPYTUMH BEIUIUHAMHE, CTPOUTH rpaduKku
W3YYCHHBIX 3aBUCUMOCTEH (PU3MUCCKUX BEIINYNH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NYECKUE SABJICHUS U MTPOIIECCHI,
UCIIOJIb3Ysl MPaBUIIa CIOKEHUS CUJl (BAOJb OAHOM MpAMOit), 3akoH ['yka,
3akoH [lackains, 3akoH Apxume/a, MpaBUJIO paBHOBECHS phiuara (0JI0Ka),
«30JI0TO€ MPABUII0» MEXAHUKH, 3aKOH COXPAHEHUS] MEXaHUYECKON YHEPTHH,
TIPH 9TOM JIaBaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMKICHIBATH €T0
MaTEeMaTU4YECKOE BbIPAKEHUE;

O00BACHATH (PU3NUYECKUE SBJICHHUS], TPOLIECCHI U CBOMCTBA TEJ, B TOM YUCIIE U
B KOHTEKCTE CUTYaIlMi MPAKTUKOOPUEHTUPOBAHHOTO XAPAKTEPA: BBISBIISITH
MIPUYUHHO-CJIE/ICTBEHHBIE CBS3HU, CTPOUTH OOBACHEHUE U3 |—2 JTOrnyecKux



11aroB ¢ ONopoi Ha 1—2 U3y4eHHbIX CBOMCTBA (PU3NYECKUX SIBJICHUMH,
(pU3HUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemark pacu€THble 3a7aun B 1—2 NeHCTBUS, UCIIOb3YS 3aKOHBI U (POPMYIIHI,
CBsI3bIBalOIIME (PU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a4a4u
3aMMChIBAaTh KPaTKOE yCIOBUE, MOJCTABIATh (DU3NUECKHE BETUYMHBI B
(GopMyIbI U IPOBOJUTH PACYETHI, HAXOJIUTH CIIPABOYHBIE TaHHBIE,
HE0OXOUMBbIE JIJIsl pelIeHMs 3a/]a4, OLIEHUBATh PEATUCTUYHOCTD
NOJy4YEHHON (PU3HUECKON BETUUHHBL;

pacrio3HaBaTh IPOOIEMBbI, KOTOPBIE MOKHO PEIIUTh MPHU MTOMOIIH
bU3UYECKUX METOZOB, B OITMCAHUM MCCJICIOBAHUS BBIACISITH IPOBEPSIEMOE
peanosaokeHue (TUMoTe3y), pa3Indarh U HHTEPIPETUPOBATH MOTYyUYEHHbBIN
pe3yJIbTaT, HaXOAUTh OIIMOKHU B XOZI€ OTBITA, JIeJIaTh BHIBOJBI IO €T0
pe3yibraram;

MIPOBOIUTH OMBITHI 110 HAOTIONCHUIO (PU3NUECKUX SBJICHUHN WIH (PU3UIECKHUX
CBOMCTB Tell: (POopMySIUpPOBaATh MPOBEPSAEMBIC MPEIOIOKEHUS, COONPAThH
YCTaHOBKY U3 TIPEIJIOKEHHOTO 000PYI0BaHMSI, 3alIUCHIBATh XOJ OIbITA U
dbopMyTMpoOBaTh BHIBOIHI;

BBITIOTHSATH MIPSIMbIE U3MEPEHHS PaCCTOSIHUS, BpEMEHH, MacChl Tesa, 00bEMa,
CWJIBI U TEMIIEPATYPHI C UCTIOIH30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX
npuOOpPOB, 3aMKUCHIBATh TOKa3aHUS MPUOOPOB C YUETOM 3aJaHHOU
a0COTIOTHOM MOTPEUTHOCTH U3MEPEHUH;

IIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTHU OJJTHOM (PU3NUECKON BETUYHHBI OT
IPYroi ¢ UCTOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH
PaBHOMEPHO ABIKYILETOCS TENa OT BPEMEHU JABUXKECHUS TEJIA, CUIIbl TPEHUS
CKOJIBKEHHsI OT Beca TeJla, KauecTBa 00pabOTKU TOBEPXHOCTEHN Te U
HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOLIAJAN COIPUKOCHOBEHHUS TEJ, CUJIbI
YIIPYTOCTH OT YAJIMHEHHUSI TIPY>KUHBI, BHITAIKUBAIOINIEH CHJIBI OT 00bEMa
MOTPYKEHHOM YACTH Te€JIa U OT INIOTHOCTH )KUIAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJla, OT IIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUH
TUTABaHMS TEJl, yCIOBUN PaBHOBECHUS phiuara M 0JI0KOB), y4aCTBOBAaTh B
TUTAHUPOBAHUY yU4eOHOTO MCCIIEOBAHMS, COOMPATh YCTAHOBKY M BBITTOIHSTH
U3MEpEHUs, CIEys MPEIIOKCHHOMY TUIaHy, PUKCHPOBATH PE3YIBTATHI
MOJTyYE€HHOUN 3aBHCUMOCTH (PU3NUYECKUX BEIMYUH B BUJIE TTPEITIOKEHHBIX
Ta0JnIl ¥ TPpaUKOB, Je1aTh BEIBOBI 110 PE3YAbTaTaM HCCIICIOBAHMUS

IPOBOIUTH KOCBEHHBIE N3MEPEHUS (DU3NIECKUX BETUYHH (IIJIOTHOCTh
BEIECTBA KUIKOCTH U TBEPAOIO TeJla, CUJla TPEHUS CKOIBXECHUS, TaBJICHUE
BO3/lyXa, BHITAJIKUBAIOIIAs CUJIa, JEHCTBYIOIIAs HA IOTPYXKEHHOE B
AKUJKOCTh TEI0, KOA(DPUIHEHT MOJIE3HOr0 IEUCTBUS MPOCTHIX MEXaHU3MOB),
cienys MpeaJioKeHHON MHCTPYKIUU: IPU BBIMOTHEHUH U3MEPEHUN



CO6I/IpaTB 9KCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYHC/IATH 3HAYCHUC HCKOMOM
BCJINMYHHBI,

coOIro1aTh MpaBUia TEXHUKK 0€30MaCHOCTH MpU padboTe ¢ 1ad0paTOpHBIM
000opynoBaHUEM;

yKa3bIBaTh MPUHITUIIBI ICHUCTBUSI MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETP, TUHAMOMETP, COOOUIAIOIINECS COCYIIbI, 0ApOMETp, phIYaTr,
NOJBUKHBIN M HETIOABW)KHBIN OJIOK, HAKJIIOHHAS TII0CKOCTB;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOUCTB C OMOPOM Ha UX OMUCAHUs (B TOM YHCIIE:
NOJAIIMITHUKHN, YCTPOMCTBO BOIOIIPOBO/IA, TUAPABINYECKUN MpeECC,
MaHOMETP, BBICOTOMED, MOPLUIHEBON HACOC, APEOMETP), UCIIONb3YsI 3HAHUS O
CBOMCTBaxX PU3NYECKUX SABIECHUN U HEOOXOIUMbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOJIUTH TIPUMEPHI (HAXOAUTH HH(OPMAITHIO O IPUMEPAX) MPAKTUIECKOTO
UCTIONB30BaHUs (PU3MUECKIX 3HAHWU B TIOBCETHEBHOM JKU3HU IS
oOecrieyeHus: 6€30MaCHOCTH MPHU OOpaIIeHUH ¢ TPUOOpaMu U
TEeXHHYECKUMHU YCTPOICTBaMU, COXpaHEHHS 3I0POBbS U COOIIONEHUS] HOPM
HKOJIOTUYECKOTO MOBEACHHUS B OKpYXAIOIel cpese;

OCYIIECTBISITh OTOOP UCTOUHUKOB MHpopMaIuu B IHTepHETE B
COOTBETCTBHUH C 33/IaHHBIM IMOUCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIINXCA
3HAHUM ¥ TYTEM CPABHEHUS PA3JIMYHBIX UICTOUHUKOB BBIICIISATh
uH()OpMaIIHIO, KOTOPast SBISETCS IPOTUBOPEUUBON I MOXKET OBITh
HEJIOCTOBEPHO;

UCTIOIB30BATh NIPH BHITIOJTHCHUH YY€OHBIX 3aJJaHUH HayIHO-TIOMYISPHYIO
nuTeparypy GU3NIECKOro Colep KaHus, CIIPABOYHbBIC MaTEPHUAIIBI, PECYPCHI
cetu MHTEepHET, BNageTh MpUuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HHGOPMAIIUU U3 OTHOW 3HAKOBOW CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(POpMAINK (PU3UYECKOTO COMECPKAHUS, B TOM
qHCIIe MyOJUYHO JeNIaTh KpaTKUe COOOIIEHUS O pe3ylbTarax MPOEeKTOB HIIN
y4eOHBIX UCCIIEIOBAHUMN, TIPH 3TOM TPAMOTHO UCIIOIB30BaTh U3YYCHHBIN
NOHSITHIHBIN anmapar Kypca GU3HKH, COMPOBOXKIATH BBHICTYIUICHHE
IIpE3EHTAlEN;

IIPH BBITTOJTHEHUH YY€OHBIX MMPOEKTOB M MCCIIEIOBAHUIN paCTIpeeiTh
00s13aHHOCTHU B TPyMIE€ B COOTBETCTBUU C MTOCTABICHHBIMHU 3aJ[auaMH,
CJIEAUTH 32 BBIIOJHECHUEM IUIAHA JEUCTBUM, aJIEKBAaTHO OLICHUBATh
COOCTBEHHBIN BKJIaJ B ACSATEILHOCTD IPYIIIbI, BHICTPAUBAThH
KOMMYHHMKATHBHOE B3aMMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.



K koH1y 00yueHus B 8 Kiiacce npeIMETHbIE pe3yJIbTaTbl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh C(OOPMHUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUI:

e HCIOJIb30BaTh MOHATHUA: MACCA U Pa3MeEpPbl MOJIEKYJI, TEINIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHbIE COCTOSAHUS BEIIECTBA, KPUCTAIUIMYECKUE U
aMmopdHbIe Tena, HACBHIIEHHBIM U HEHACKIIICHHBIN Map, BIaXXHOCTh BO3AyXa,
TEeMIIEPATypa, BHYTPEHHSS SHEPT U, TEIUIOBON JBUTATENb, JIEMECHTAPHbBIN
AIEKTPUUYECKUU 3aps, IEKTPUUECKOE M0JIE€, TPOBOJHUKHA U JUDIICKTPUKH,
MTOCTOSHHBIN JJIEKTPUYECKUN TOK, MATHUTHOE T10JIE;

e pasnuyarh SBJICHUS (TEIJIOBOE PACUIMPEHHE U CKaTHe, Terionepeaya,
TEIUIOBOE PAaBHOBECHUE, CMAYMBAHUE, KAMWJUISIPHBIE SIBIICHUS, UCTIAPEHNUE,
KOHJICHCAIIUs, TUIaBJICHUE, KpUCTauIh3aius (OTBEpJEeBaHKE), KUTICHUE,
Terionepeiada (TerionpoBOAHOCTh, KOHBEKIIHS, U3ITyUCHUE),
ANIEKTPU3ALIMS TEJ, B3AUMOJICHCTBUE 3aps/10B, JEUCTBUA DIICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICMICTBUE MAarHUTOB, JICHCTBUE
MAarHUTHOTO TOJISI Ha TIPOBOAHUK C TOKOM, DJIEKTPOMAarHuTHasE HHAYKITHS ) 110
OTNMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SIBJICHUE;

e pacrno3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3NUECKUX SABICHUN B
OKpYKaroIieM MUpe, B TOM uuciie Gu3ndecKue sSBJIeHUs B IPUPOJIE:
IIOBEPXHOCTHOE HATS)KEHUE U KallWJUISIPHBIEC SIBJICHUSI B IIPUPOJIE,
KpUCTAJUIBI B IpUpoAe, uityuenue ConHua, 3aMmep3aHue BOTOEMOB,
MoOpckHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa, DIIEKTPUYECKHE
SBIICHUA B aTMOC(epe, AIEKTPUYECTBO )KUBBIX OPraHU3MOB, MAarHUTHOE
nose 3emiid, Apeid MoI0COB, POJIb MATHUTHOTO TOJS JJI KU3HHU HA 3eMIle,
MOJISIPHOE CUSIHUE, TIPY ATOM MEPEBOJUTH MPAKTUUYECKYIO 33/1a4y B y4eOHYIO,
BBIJIEIISAT CYIIECTBEHHbIC CBOMCTBA (IIPU3HAKH) (PU3NUECKUX SBICHUMH;

e ONUCHIBATh U3yYCHHBIC CBOWCTBA TET M (PU3MUECKHUE SIBICHUS, UCTIOIB3YS
duznuecKre BEIMYUHBI (TeMIepaTypa, BHyTPEHHSSI SHEPT s, KOTHYECTBO
TEIUIOTHI, YAEJIbHAs TEIIOEMKOCTD BEIIECTBA, YAEIbHAs TEIJIOTA IIJIABJICHUS,
yelbHas TEIJIOTa MapooOpa30BaHus, ylelbHas TEIJI0Ta CrOpaHus TOILIMBA,
K03 HUITMEHT TIOJIE3HOTO JEHCTBUS TEIIIOBON MAaIlTMHBI, OTHOCUTEIbHAS
BJIQYKHOCTB BO3/1yXa, AJIEKTPUUECKUH 3aps/l, CUIIA TOKA, JIEKTPUIECKOE
HaIIpSKEHUE, COMTPOTUBIICHUE ITPOBOJAHUKA, YIEIbHOE CONPOTUBIICHUE
BEIECTBA, pad0Ta U MOIIHOCTh AIEKTPUUYECKOTO TOKA), IPU ONUCAHUU
PaBUJIbHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIONIb3YEMbIX BEJIMYHH,
0003Ha4YCeHUS ¥ €IUHULIBI (PU3HMUECKUX BETUYUH, HAXOIUTH (DOPMYIIBI,
CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMU BEIMYUHAMU,
CTPOUTH TpaUKU U3yUYECHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBA TeJ, PU3HUECKUE SIBJICHUS U MPOIECCHI,
WCMOJIb3ys. OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU
CTpPOCHUSI BEILIECTBA, IPUHIIUI CYTIEPIIO3UIIUU TT0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsa, 3akoH OMa Juisl ydacTKa LeNH, 3aKOH
Jlxoyns—JIeH1a, 3aKOH COXpaHEHHUsI SDHEPTUH, IPUA STOM J1aBaTh CIIOBECHYIO
bopMyITHPOBKY 3aKOHA U 3aUCHIBATh €T0 MAaTEMaTUYECKOE BhIpaKCHUE;

0O0BSACHATH (hU3UYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B
KOHTEKCTE CUTyalluii MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATh
NPUYMHHOCIE/ICTBEHHBIE CBSA3H, CTPOUTH OObsICHEHUE U3 1—2 JOTHYECKUX
1aroB ¢ ONMoOpoi Ha 1—2 U3y4eHHBIX CBOWCTBA (PU3NYECKUX SIBJICHUMH,
(u3MUECKUX 3aKOHOB MJIU 3aKOHOMEPHOCTEH;

pemiarh pacuéTHble 3a7aud B 2—3 JEHCTBUS, UCTIONB3YS 3aKOHBI U (DOPMYIIBI,
CBsI3bIBalOIIME (PU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAJIM3a yCIOBHS 3a4a4K
3aMMUChIBaTh KPATKOE YCIOBUE, BBISIBISITh HEJOCTATOK JAHHBIX JJI PELICHUS
3a/1a4yu, BIOUPATh 3aKOHBI U POPMYIIbl, HEOOXOUMBIE JIs €€ PEIICHMUS,
IIPOBOJIUTH PACUETHI M CPABHUBATH IMOTYYEHHOE 3HaYCHHE (PU3NUECKOM
BEJIMYMHBI C U3BECTHBIMU JTaHHBIMH;

pacCIio3HaBaThb HpO6JI€MLI, KOTOPBIC MOXHO PCIIUTDH IIpU ITOMOIITHN
(l)I/IBI/I‘{GCKI/IX MCETOOOB, UCIIOJIB3YyAA OIIMCAHHUC UCCICAOBAHUSA, BBIACIIATD
IMPOBEPACMOC IMPCAIIOIOKCHNUC, OLICHNBATL IIPABUJILHOCTD ITOPAIKaA
IMPOBCACHUA UCCIICOIOBAHNA, ACIATh BHIBOALI,

IIPOBOJUTH ONBITHI IO HAOTIONCHUIO (PU3NUECKUX SBJICHUHN WM (PU3UIECKHUX
CBOMCTB Tell (KauJUISIPHBIE SIBJICHHUS, 3aBUCUMOCTD JIaBJICHUS BO3[yXa OT
ero o0bEma, TeMIepaTypbl, CKOPOCTH MPOLIeCCa OCTHIBAHUS M HATPEBaHUS
IIPYU U3IYYCHUH OT I[BETA M3IIyYaromiei (IMOryIomaroieii) TOBepXHOCTH,
CKOPOCTh UCTIAPEHUSI BOBI OT TEMIIEPATYPhI JKUIKOCTH U TUIOIIAIN €€
MOBEPXHOCTH, SJICKTPU3ALNS TN U B3aUMOJICHCTBUE IIEKTPUUECKIX
3apsA/I0B, B3aMMOACHCTBIE TTOCTOSSHHBIX MAarHUTOB, BU3YyaTH3aIlvs
MarHUTHBIX TOJEH MOCTOSTHHBIX MAarHUTOB, IEWCTBUS MATHUTHOTO MO Ha
MIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarH1uTa, CBOMCTBA
AIIEKTPOJIBUTATENS TIOCTOSIHHOTO TOKA): (hOPMYIMPOBATh MPOBEPSIEMbBIC
NIPEITOJIOKEHHUSI, COOMPaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000PYI0BaHUS,
OTHMCHIBATH XOJI OTIHITA U (HOPMYIIUPOBATH BHIBOBL;

BBITIOJIHATH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHON BIAXKHOCTHU
BO3/yXa, CUJIbI TOKA, HAMPSIKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX
MprUOOPOB 1 JaTYNKOB (PU3NUECKUX BEIUUMH, CPABHUBATH PE3YJBTATHI
M3MEpPEeHH ¢ yIETOM 3a/IaHHOM a0COTIOTHOM MOTPEITHOCTH;

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OTHOM (PU3HUECKON BEIUUUHBI OT
JIPYTroi ¢ UCTOJIB30BAHUEM MPSMbBIX U3MEPEHUH (3aBUCUMOCTD



CONPOTHUBIIEHHS IPOBOAHUKA OT €0 JUIMHBI, IUTOIIAAN ONEPEYHOTO CEYEHUS
U yAEIBHOTO CONPOTUBIICHHS BEIECTBA IPOBOAHUKA, CHUIIBI TOKA, UYILIETO
4yepes3 MPOBOIHMK, OT HANPSKEHUS HA TPOBOIHUKE, UCCIIENOBAHNE
MOCJIEIOBATEIbHOTO U MapaJIIEIbHOIO COEAMHEHHUI POBOIHUKOB):
IUTAHUPOBATh MCCIIEAOBAHUE, COOMPATh YCTAHOBKY U BBITIOJIHATH U3MEPEHUS,
cienys NpeayioKeHHOMY TIaHy, (PUKCUPOBATh PEe3yIbTAThl NOTYYEHHON
3aBUCUMOCTH B BUJIE TaOIUI U TpaUKOB, JA€JIaTh BBIBOJBI 110 Pe3yIbTaTaM
UCCIIEAOBAHUS;

IPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BETUYHH (yIeIbHas
TEIIOEMKOCTD BEILIECTBA, CONPOTUBIICHHE MPOBOJIHMKA, paboTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHHUS, COOMPATh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CJIEys IPEIJI0KEHHOW HHCTPYKIINH, U
BBIYHCIISITh 3HAYEHNE BEIMUHHBIL;

coOroaTh MpaBmiia TEXHUKN 0€30MMacCHOCTH MPHU padoTe ¢ TabopaTopHbIM
00opynoBaHUEM;

XapaKTePU30BaTh MPUHIIUIIBI ICUCTBUS U3YUYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA X OMUCAHUS (B TOM UHCIIE: CUCTEMaA
OTOILICHUS IOMOB, TUTPOMETD, MapoBasi TYpOUHA, aMIIepMETp, BOJIBTMETP,
CUETUYHMK AIIEKTPUUECKON IHEPTUH, HIEKTPOOCBETUTEIbHBIE TPUOOPHI,
HarpeBaTeNbHbIC AMEKTPONPUOOPHI (IPUMEPHI), IJTEKTPHUUECKUE
PEIOXPAHUTEIIN, HIEKTPOMATrHUT, AIEKTPOABUTATETh TOCTOSHHOTO TOKA),
UCIIOJNIB3YS 3HAHUA O CBOMCTBaX (PU3NYECKUX SBICHUN U HEOOXOUMBIE
dusznueckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIIbHBIE
prOOPHI IO CXeMaM M CXeMaTUYHBIM pUCYHKaM (KHIKOCTHBIN TEPMOMETD,
TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTraTEIb BHYTPEHHETO CrOPaHUs,
AIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMBI AIIEKTPUUECKHUX LIETIECH C
IIOCJIEA0BATEIbHBIM U MTApAJUICIbHBIM COCAUHEHUEM JIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYCHUS PJIEMEHTOB JIEKTPUUECKUX IIETICH;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAITUIO O TIPUMEPAX) MPAKTHIECCKOTO
UCTIONB30BaHUs (PU3NYECKUX 3HAHUI B TIOBCETHEBHOM KU3HH JIJIS
obecriedeHust 6€30NMaCHOCTH MPU 0OpaIIeHUH ¢ MPUOOpaMu 1
TEXHUYECKUMU yCTPONUCTBAMU, COXPAHECHHUSI 37I0POBBS U COOTIONCHUS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPYXKAIOILEH cpefe;

OCYIIECTBISATh TOUCK MHPOPMATHH (PU3NIECKOTO COACPIKAHUS B
HNHTepHeTe, HA OCHOBE UMEIOIIMXCS 3HAHUM U ITyTEM CPABHECHUS
JOTIOJTHUTEIbHBIX UICTOYHUKOB BBIJIENSATh UH(POPMAIIUIO, KOTOpas SBISIETCS
MIPOTUBOPEUYUBON UM MOXKET ObITh HEJJOCTOBEPHOM;



¢ HCIOJB30BATh IIPH BBHITTOJTHEHUH YIEOHBIX 3aJaHUI HAYIHO-TTOMYISIPHYIO
auTeparypy pU3NIECKOTro COAepIKaHus, CIIPABOYHbBIC MaTEPHUAIIbI, PECYPCHI
cetn IHTepHET, B1aeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(OPMALIMK U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIC TUCHMEHHBIE M KPAaTKUE YCTHBIE COOOIICHMSI,
0000111251 UHPOPMAIINIO U3 HECKOJIIBKUX UCTOUHUKOB (PU3HUECKOTO
COJZICPKaHUS, B TOM YHCJIE TyOJIMYHO MPEACTABIATH PE3YIBTAThI POSKTHOMN
WIH UCCIIEA0BATEIbCKON NEATETPHOCTH, IPU ATOM TPaMOTHO MCITOJIB30BATh
W3yYCHHBIN TOHSITUIHBIN arapaT Kypca (GU3uKH, COTPOBOXK/IAThH
BBICTYIIJICHUE TIPE3CHTAIINCH;

e IIPH BBINTOJHCHUHA y‘le6HBIX IMPOCKTOB " I/ICCJICI[OBaHI/Iﬁ q)HSI/I‘{eCKI/IX
MponecCCOB pacCIpCaACIATh 0053aHHOCTH B I'pyiie B COOTBETCTBHUU C
ITIOCTAaBJICHHBIMHU 3aJadyaMiU, CJICAUTDH 3a BBIIIOJIHCHHUCM IIJIaHa ﬂeﬁCTBHﬁ )41
KOPPECKTUPOBATH €10, AICKBATHO OLICHUBATDH COOCTBEHHBIN BKJIaJd B
ACATCIIBHOCTD I'PYIIIIBLI, BBICTPANBATH KOMMYHHKATUBHOC BSaHMO}IGﬁCTBHG,
IMPOABIIASA TOTOBHOCTH pa3pCiuaThb KOH(l)JII/IKTBI.

K xoHiry oOyueHus: B 9 kiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXxaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

e HCIOJIb30BaTh NOHATHUS: CUCTEMA OTCUETA, MaTepralibHas TOUKA,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXaHUYECKOTO ABUKECHHUS, 1epopMaIus
(ympyras, miactTuueckas), Tp€HUe, HEHTPOCTPEMUTENBHOE YCKOPEHNUE,
HEBECOMOCTH M MEPErPy3KH, IIEHTP TKECTU, AOCOTIOTHO TBEPIOE TEIIO,
IEHTP TSHKECTU TBEPOTO TEJa, pABHOBECHE, MEXaHMUECKUE KOJIeOaHMs U
BOJIHBI, 3BYK, HHPPA3BYK U YIBTPA3BYK, dJI€KTPOMArHUTHBIC BOJIHBI, IIIKaIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M 1alIbHO30PKOCTh, CIIEKTPHI
UCITyCKaHUS U TIOTIOIIEeHHUs, alib(a, 6eTa- 1 raMMa-u3Iy4eHHs], H30TOTIBI,
sIEpHasl SQHEPTeTHKA;

e Ppa3nMyaTh SABICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHENHOE
JIBUKECHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHOE JIBUKEHUE, CBOOOTHOE
naJieHUE TeJl, PABHOMEPHOE JABUKEHUE MO OKPYKHOCTHU, B3aUMOJECHCTBHE
TEJ, pEaKTUBHOE JBIKEHHUE, KoJieObaTeIpHOe ABMKCHHE (3aTyXaloInue U
BBIHYKJICHHBIE KOJI€OaHUs1), PE30HAHC, BOJTHOBOE JBUKEHUE, OTPAKEHUE
3BYKa, MPSIMOJIMHEMHOE paCIPOCTPAHEHUE, OTPAKEHUE U MPETOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOkKEHUE OEIOro CBETa B
CIIEKTP U CIIOKEHHE CIIEKTPAJIbHBIX I[BETOB, IUCIEPCHs CBETA, €CTECTBEHHAS
PaIMO0aKTUBHOCTb, BOSHUKHOBEHUE JTMHEHYATOTO CIIEKTPa U3YYEHUs) 1O
OMMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBJICHUE;



pacrio3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NUECKUX SBICHUHN B
OKpY>KaroliemM Mupe (B ToM uuciie pu3ndeckue siBJICHUs B MPUPOJIE:
MPUJIMBBI U OTJIUBBI, IBUKEHHE T1aHEeT COTHEYHOM CUCTEMBI, PEAKTUBHOE
JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHUE 3BYKOB JKUBOTHBIMU,
3EMIIETPSACEHUE, CEUCMUYECKHUE BOJIHBIL, [[yHAMU, 3XO0, L[IBETA TEJL,
ONTUYECKHE SIBJICHUS B IPUPOJIE, OMOJIOTUUECKOE IEUCTBUE BUIUMOTO,
yABTPA(PUOIETOBOIO U PEHTTEHOBCKOTO M3JIYyYEHUN, €CTECTBEHHBIM
PaIMOaKTUBHBIN (POH, KOCMUYECKUE JTYyUHd, PAJUOAKTUBHOE U3TyYCHUE
MIPUPOAHBIX MUHEPAJIOB, ICMCTBUE PAAUOAKTUBHBIX U3yYEHUN HA
OpraHu3M YeJIOBEKA), IPHU 3TOM MEePEBOAUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIICNIATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3UUECKHUX
SIBJICHU;

OIMCHIBATh N3YYCHHBIC CBOMCTBA TENI U (DU3UUCCKUE SABJICHUS, UCTIONB3YS
(du3HUeCKUe BEIIMYUHBI (CPEAHSS U MTHOBEHHAs! CKOPOCTH TeJla TIPH
HEPaBHOMEPHOM JIBH)KCHUH, YCKOPEHUE, TICPEMEIIICHHE, ITyTh, YIIIOBas
CKOPOCTh, CHJIa TPEHUS, CHJIAa YIIPYTOCTH, CHIIA TSDKECTH, YCKOPEHHE
CBOOOIHOTO MAJICHHSI, BEC TeJa, UMITYJIbC TeJa, UMITYJIbC CHJIBI,
MeXaHH4YecKas paboTa ¥ MOITHOCTb, IOTEHITMAIbHAS SHEPTUs Tea,
TIOJHSITOTO HAaJl TOBEPXHOCTHIO 3€MJTH, IIOTCHITNAIbHAS YHEPTHSI CIKATON
NPY>KUHBI, KHHETUYECKAs YJHEPTHs, MTOJTHAS MEXaHUYeCKasi SHEPTHUs, IEPUO]]
M 9acTOoTa KoJieOaHUH, IJITMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTB CBETA, MIOKa3aTeNb MMPEIIOMIICHHUS CPEIIbI), TIPY OTMCAHUN
NPaBUIBLHO TPAKTOBATh GUINICCKUN CMBICI HCIIONB3YEMBIX BEIMUHUH,
0003HaUCHHS ¥ €AMHUIIBI (PU3UICCKUX BEIMUUH, HAXOIUTH (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PH3UYECKYIO BETUYHHY C IPYTHMH BEITUIHHAMH,
CTPOUTH IPaQ KU U3yYCHHBIX 3aBUCUMOCTEH (PH3NIECKIX BEIHYNH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3NYECKUE SABJICHUS U MPOLIECCHI,
VICTIONB3YS 3aKOH COXPAHEHHMS SHEPIUHU, 3aKOH BCEMUPHOI'O TATOTCHUS,
MPUHLNI CYNEPIIO3ULAN CUJI, TPUHLINI OTHOCUTEIIBHOCTH [ anuiiest, 3aKOHbI
HproroHa, 3aK0H COXpaHEHHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMIIEHHUSI CBETA, 3AKOHBI COXPAHEHHUS 3apsI0BOIO0 U MaCCOBOI'0 YUCEI
IIPH SICPHBIX PEAKIUAX, TIPU STOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alMChIBATh €I0 MAaTEMaTUYECKOE BBIPAKEHHUE;

OO0BSICHATH (PU3UIECKHE TTPOIIECCHI U CBOMCTBA TEJI, B TOM YHUCIIC U B
KOHTEKCTE CUTyallnl TPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBIACHEHUE U3 2—3 JTOTUYECKUX
1IaroB C ONMOPOU Ha 2—3 U3YYEHHBIX CBOMCTBA (DU3NYECKUX SIBJICHUN,
(bU3UYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarh pacu€THble 3a/1a4u (OMUparONIUecs Ha CUCTEMY U3 2—3 ypaBHEHUN ),
UCIIONB3YsI 3aKOHBI U (DOPMYITbI, CBSI3bIBAIOLIME (PU3HUECKUE BEJIMUUHBI: HA



OCHOBE aHaJIM3a YCJIOBHS 3aJ1a4ul 3alMChIBaTh KPATKOE YCIIOBUE, BBISBISAThH
HEJOCTAIOIINE WM N30BITOYHBIE JAHHBIE, BHIOUPATH 3aKOHBI U (POPMYIIHI,
HEOOXOIMMBIE JJIs PELICHUs], IPOBOIUTH PACUETHI U OLIEHUBATh
PEATUCTUYHOCTD MOJYYEHHOTO 3HAYEHUS (PU3NUECKON BEIMYUHBI,

pacrno3HaBaTh IPOOJIEMBI, KOTOPHIE MOKHO PEITUTH MPU TTOMOIITH
(U3HIECKUX METOIOB, UCTIONB3Ys OTMMCAHUE UCCIICIOBAHUS, BBIICIIATh
poBepsieMOe TIPEITOIOKESHNE, OIICHUBATh MPABMIIBHOCTh MTOPSIIKA
IIPOBEIICHUS UCCIICIOBAHMS, JEIaTh BEIBOJIBI, HHTEPIIPETHUPOBATH PE3YIIBTATHI
HaOJIIOEHUH U OIBITOB;

IPOBOJIUTH ONBITHI IO HAOIIONEHUIO PU3NYECKUX SABICHUN WU QU3HUECKUX
CBOICTB Tel (M3ydyeHue BToporo 3akoHa HeloToHa, 3aKOHA COXpaHEHUs
SHEPruu, 3aBUCUMOCTb Meproia KojieOaHU| MPYKMHHOTO MAasiTHUKA OT
MAacChl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT aMILJTUTY/IbI
MaJIbIX KoieOaHuii, MPSMOJIMHEHHOE PACTIPOCTPaHEHUE CBETA, PA3I0KEHHE
0e10ro cBeTa B CIEKTP, U3yUYeHUE CBOMCTB M300PaKEHHUS B IJIOCKOM 3epKalie
U CBOMCTB M300pa)KeHUs MpeMeTa B COOMparoIei TuH3e, HaOoaeHue
CIUTOUTHBIX U JIMHEWYATBIX CIIEKTPOB U3JYyUYEHHUS): CAMOCTOSTEIHHO
coOuparb yCTaHOBKY U3 U30BITOYHOTO HaOOpa 000pYy/I0BaHNUs, ONTUCHIBATD
XOJl OTIBITA U €0 PEe3yNbTaThl, POPMYITUPOBATH BHIBOABL;

IPOBOJUTH NMPU HEOOXOIUMOCTH CEPHUIO MIPSIMBIX H3MEPEHUH, OTIPEIeIIsIsI
CpelHee 3HaYCHHE U3MEPSEMOU BETUIHHEI ((DOKyCHOE pacCTOSTHUE
cobuparoreit JMH3b1), 000CHOBBIBATH BBIOOP CITOCOOA M3MEPEHUSI
(M3MEpPUTETHLHOTO TIPUOOPA);

IIPOBOIUTH UCCIIEAOBAHNUE 3aBUCUMOCTEN (DU3NUECKUX BEITUUUH C
UCITIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTh ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBI)KCHHH 0€3 HayajIbHOW CKOPOCTH, IEPHOAa
KoJIeOaHMI MaTeMaTHYeCKOro MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH YIJIa
OTpa)KE€HHUS CBETA OT YIJia MaJICHHs U yIiia MPeJOMIICHUS OT yIJia MaJeHUs):
TUTAHUPOBATh MCCIIEOBAHIE, CAMOCTOSTEILHO COOMPATh YCTAHOBKY,
(buKCUPOBATH PE3YABTATHI OTYUYCHHON 3aBUCUMOCTH (PU3NUECKUX BEITUUNH
B BUJIE TAOIUII U TpaUKOB, JeIaTh BEIBOJBI IO PE3yIbTaTaM UCCIEIOBAHNS,

IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (DU3NIECCKUX BETUIHH (CPETHSISA
CKOPOCTb M YCKOPEHHUE TeJa IPU PAaBHOYCKOPEHHOM JIBUKEHUU, YCKOPEHHE
CBOOOHOTO MAJIeHUs, KECTKOCTh MIPYKUHBI, KOADOUITMESHT TPEHUS
CKOJIBKCHHSI, MEXaHU4YeCKas paboTa U MOIIHOCTh, YaCTOTa U TIEPUO]T
KoJIeOaHMI MaTeMaTH4eCcKOro U MPYKUHHOTO MasiTHUKOB, ONTHYECKas CUja
coOuparoniei TMH3bI, PAANOAKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHU,
cOOMpATh SKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBITIOJIHITh UBMEPEHUS, CIEAYS
MPEAJIOKEHHON MHCTPYKIIUH, BBIYUCISATh 3HAYCHUE BEJIUYMHBI U



AQHAJIM3UPOBATH IOJYYCHHBIEC PE3YIBTATHI ¢ YUETOM 3aJaHHOM ITOIPEIIHOCTH
U3MEPEHU;

coOIro1aTh MpaBUia TEXHUKK 0€30MaCHOCTH MpU padboTe ¢ 1ad0paTOpHBIM
000opynoBaHUEM;

pa3nu4aTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (PU3HMUECKUX MOJENEH:
MaTepualbHas TOYKa, aOCOIIOTHO TBEPIOE TENO, TOUCUHbI UCTOYHUK CBETA,
Jy4, TOHKas JUH3a, JIaHETapHasi MOZAEJb aTOMa, HyKJIOHHAsI MOZEJIb
aTOMHOTO S1/1pa;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOUCTB C OMOPOM Ha UX ONMUCAHUs (B TOM YHUCIIE:
CIIUJOMETP, TATYUKH MOJOKEHHS, PACCTOSHUS U YCKOPEHUS, PAKETa, 3XO0JIOT,
OYKH, NIEPUCKOII, (hoToanmnapar, ONTHYECKHUE CBETOBO/IbI, CIIEKTPOCKOTI,
J03UMETP, Kamepa BunbcoHa), uCrosb3ysl 3HaHUs O CBOMCTBaX (PU3UUECKUX
ABJICHUN U HE0OX0UMbIe (PU3UUECKUE 3aKOHOMEPHOCTH;

UCITIOJI30BaTh CXEMbI U CXEMaTUYHBIC PUCYHKH U3YYCHHBIX TEXHUUYECKUX
YCTPOUCTB, UBMEPUTEIIBHBIX TPUOOPOB U TEXHOJIOTHIECKHUX MPOIECCOB MIPH
pelIeHNH Y4eOHO-TPAKTUYECKHUX 3a/1a4, ONTHUYECKUE CXEMBI JIJIs
MOCTPOEHUS NU300paKEHUI B TNIOCKOM 3epKajie U COOMparoliel JMH3E;

NPUBOJIUTH IPUMEPHI (HAXOAUTHh HH(OPMAIIHIO O IIPUMEPAX) MPAKTUIECKOTO
UCTIONB30BaHUs (PU3MUECKIX 3HAHWUW B TIOBCEIHEBHOM KU3HU IS
obecrieueHus1 OE30MMaCHOCTH MPU OOpaIICHUH ¢ IPUOOpaAMH U
TEXHUYCCKUMHU YCTPOUCTBAMU, COXPAHCHHS 37I0POBbSI U COOFOICHHSI HOPM
HKOJIOTHYECKOTO MOBEICHHUS B OKPY)KAOIICH Cpeie;

OCYIIECTBIIATH MOUCK MHPOpPMAITUU (PU3UUECKOTO COAEPIKAHUS B
HHaTepHeTe, caMOCTOSATENBHO (OPMYITHPYST IIOUCKOBBIH 3aIpOC, HAXOIUTh
MyTH ONPEICICHUS JOCTOBEPHOCTH MOTYyYEeHHON HH(POPMAIIUK HA OCHOBE
UMEIOIUXCS 3HAHUH U TOTIOJTHUTEIbHBIX HCTOYHUKOB,;

UCITI0JI30BAaTh MPU BHINIOJIHEHUU YYEOHBIX 33IaHUI HAYYHO-TOMYIISIPHYIO
AUTEepaTypy (PU3NYECKOTO COACpIKAHUS, CITPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu MIHTepHET, BIaaeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HHGOPMAIIUN U3 OTHON 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3/71aBaTh COOCTBEHHBIC MMMChbMEHHBIE U YCTHBIE COOOIIICHUS Ha OCHOBE
uH(OpPMaIIUK U3 HECKOIBKUX HCTOYHUKOB (DH3NYSCKOTO CONICPIKAHNS,
MyOJTUYIHO MPECTABIATEH PE3YAbTaThl MPOSKTHOM MIIH MCCIIEIOBATEIHLCKOM
NEeSITeIbHOCTH, TTPY 3TOM I'PAMOTHO MCITOJIb30BaTh U3yUYCHHBIN TOHSITUMHBIN
amrmapar u3y4aeMoro pasziena (GU3NKA U COMPOBOXKATh BBICTYIUICHHE
Mpe3eHTalue ¢ y4ETOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne | HaumeHnoBanue KonnuectBo yacos OnekrpoHHble (1M(POBLIE)
/Tl | pa3AenioB ¥ TeM 00pa3oBareNbHbIE PECYPChHI
MIPOTPAMMBI
Bcero | Konrponbhsie | [Ipaktuueckue
paboThl paboThI
Pa3gen 1. ®usuka u eé poJib B NO3HAHNH OKPY:KAKOLIEro MHpPa
1.1 | ®usuka - Hayka o 2 bubnuoteka LIOK
pupose https://m.edsoo.ru/7f416194
1.2 | ®usnyeckue 2 1 bubmoreka [IOK
BEJITMIMHBI https://m.edsoo.ru/7f416194
1.3 | EcrecTBeHHOHAy4HBIN | 2 1 bubmmorexa [IOK
METO/T TIO3HAHUS https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3gen 2. IlepBoHayaibHbIe CBeIeHUSI O CTPOEHUH BelllecTBa
2.1 | Crpoenue BemectBa | 1 bubmuoteka LIOK
https://m.edsoo.ru/7f416194
2.2 | IBv>KeHUE U 2 1 bubmuoreka [{JOK
B3aMMOJICHCTBHE https://m.edsoo.ru/7f416194
YJaCTHII BEIIECTBA
2.3 | Arperarusle 2 bubmuoteka LIOK
COCTOSIHHSI BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne U B3auMoieiicTBHE TeJl
3.1 | Mexaaudeckoe 3 bubmoreka IIOK
TIBIOKEHUE https://m.edsoo.ru/7f416194
3.2 | Unepuwms, macca, 4 1 bubmoreka IIOK
IJIOTHOCTD https://m.edsoo.ru/7f416194
3.3 | Cuna. Bugsl cun 14 1 2 bu6moreka IIOK
https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pasnen 4. JlaBieHue TBEPABIX TeJl, JKUJAKOCTEH U ra3oB
4.1 | HaBnenue. [lepenaua | 3 bu6moreka IIOK
JTaBJIEHUSI https://m.edsoo.ru/7f416194
TBEPABIMH TEIIAMH,
KUJTKOCTSIMHU U
razamu
4.2 | JlaBmeHue XKHUAKOCTH | 5 bubanoreka [IOK
https://m.edsoo.ru/7f416194
4.3 | AtmocdepHoe 6 bubmuoteka [IOK
JaBJIEHUE https://m.edsoo.ru/7f416194
4.4 | leiicTBUE KUIKOCTH | 7 1 3 bubanoreka [IOK
Y rasza Ha https://m.edsoo.ru/7f416194
MOrPYKEHHOE B HUX
TE0

Hroro no pasueny 21

Pa3gea 5. PaGora 1 MOIIHOCTB. JHepPrus

5.1 | Pabora u MOIITHOCTH 3

bubanoreka [IOK
https://m.edsoo.ru/7f416194
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5.2

[Ipocteie MmexaHu3mbl | 5

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

5.3 | Mexanuueckas 4 1 1 bubnuoreka [JOK
SHEPrus https://m.edsoo.ru/7f416194
Uroro no pazueny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68 3 12
YACOB I1O
ITPOT'PAMME
8 KUIIACC
Ne ||[HammenoBaHue pa3aenos u KonnuectBo wacos OJneKTpoHHBIE (LIUPPOBHIE)
TI/TI|[TEM TIPOTPaMMBI Beero|[KonrponsHeie|[lpaxtiueckie 00pazoBarenbHbIE PECYPCHI
paboThI paboThI
Pasznea 1. TenuioBbie sAiBJIeHUS ‘
1.1||Ctpoenue u cBoiicTBa 7 bubmuoreka [{JOK
BEIIIECTBA https://m.edsoo.ru/7f4181ce
1.2||TerutoBble IpoLIeCCHI 21 1 5 bubmuoteka LIOK
https://m.edsoo.ru/7f4181ce
‘I/ITOFO 0 paszeny H28 || ‘
‘Pafmeﬂ 2. DIeKTpHYEeCKHe 1 MATHUTHLIE SIBJICHUS ‘
2.1||9nexkTpuueckue 3apsbl. 7 1 bubmuoreka [{JOK
3apspKeHHBIE Tena U UX https://m.edsoo.ru/7f4181ce
B3aMOJCUCTBUE
2.2 |ITocTrosiHHBIN AnekTpuyeckui |20 1 7 bubmuoreka [{JOK
TOK https://m.edsoo.ru/7f4181ce
2.3||MarauTHbIC SBICHUS 6 1 1.5 bu6moreka [IOK
https://m.edsoo.ru/7f4181ce
2.4|9nexkTpoMarHuTHas WHIyKUus|4 bu6moreka IIOK
https://m.edsoo.ru/7f4181ce
‘I/ITOFO 10 pasneny ||37 || ‘
‘PCSGPBHOC BpeMs ||3 || “ H ‘
OBIIEE KOJIMYECTBO YACOB |68 3 14.5
I10 [TPOT’PAMME
9 KJIACC
No ||HaumeHnoBaHwue KonnyecTtBo yacos DJeKTpoHHBIE (IUPPOBHIC)
T1/T1|[pa3/IelioB U TeM o0pa3oBarenbHbIE PECYPCHI
MIPOTPaMMBbI
Bcero|Kontponbnsie|[Ipaktuueckue
paboThI paboTHI

Pa3gen 1. Mexanndeckue siBJICHUSA
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Ne |[HaumenoBanue KonnuectBo yacos OnekrponHbie (1M(POBLIC)
I1/T1|[pa3/IeNioB U TEM 00pa3oBareNbHbIE PECYPCHI
MIPOrPAMMBI
Bcero|[Konrponshsie| [IpakTnueckue
paboThI paboThI
1.1|Mexannueckoe 10 1 bubmuorexa IIOK
JIBUKCHHE U CTIOCOOBI https://m.edsoo.ru/7f41a4a6
€ro OINMUCaHUS
1.2||BzaumopeiictBue Ten |20 1 3 bub6moreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3||3akonsl coxpanenus: |10 3 bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40

Paznea 2. Mexanndeckue KoJ1e0aHUA U BOJHBI

2.1||Mexannueckne 7 3 bubmoreka [IOK
KoJieOaHus https://m.edsoo.ru/7f41a4a6
2.2 |[MexaHHYeCKHE 8 1 3 bub6moreka IIOK
BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasnen 3. DieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHBIE BOJIHbI

3.1||9nexTpomaruutoe  ||6 2 bubmnoreka [JOK
ToJie u https://m.edsoo.ru/7f41a4a6
ANIEKTPOMAarHUTHbBIE
BOJTHBI
Wtoro no pazgeny 6
Pasznen 4. CBeToBBI€E ABJICHHS
4.1|[3axoHbl 6 2 bubanoreka [IOK
pacrpoCTpaHeHUs https://m.edsoo.ru/7f41a4a6
CBeTa
4.2 ||JInH3EI U ONITUYECKHE ||6 3 bu6muoreka IIOK
puOOpHI https://m.edsoo.ru/7f41a4a6
4.3 ||Paznoxenue Oeinoro |3 2 bu6muoreka IIOK
CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
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Ne |[HaumenoBanue KonnuectBo yacos OnekrponHbie (1M(POBLIC)
11/T1||pa3aesioB U TeM 00pa3oBaTenbHBIE PECYPCHI
MIPOrPAMMBI
Bcero|[Konrponshsie| [IpakTnueckue
paboThI paboThI
Pasnen 5. KBanToBble siBj1eHHs
5.1||Ucnyckanue u 4 1 bubnmnorexa LIOK
MIOTJIOLIICHHUE CBETA https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2||Crpoenue atoMmHoro |6 1 bubmuorexa [{OK
spa https://m.edsoo.ru/7f41a4a6
5.3|[SlnepHbIe peakiuu 7 1 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pa3gen 6. IloBTopuTe/1bHO-00001Ia10 M MOTYJIb

6.1|[[IoBTOpEHNE N
00o01eHune
COJIep KaHus Kypca

¢dbusuku 3a 7-9 kmacc

9

2

bub6moreka [IOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

102 |3

27

YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA3OBATEJIbHOI'O ITPOIECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI JJISA YYEHUKA

METOJNYECKHUE MATEPHUAJIBI I YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
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