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INOACHUTEJIBHASA 3ATINCKA

Pabouas nmporpamma o ¢usuke pazpaboTaHa Ha OCHOBE

- denepanabHOrO0 rOCYIapCTBEHHOTO O0Pa30BATENBLHOIO CTAHJApPTa OCHOBHOI'O OOIIETro
o0pa3oBaHMs, YTBEp)KICHHOrOo MpHKa3oM MuHHCTepcTBa  mpocBelieHus Poccuiickoit
®epepannn ot 31.05.2021 Ne 287 (c U3BMEHEHHUSIMU U AOTIOTHEHUSIMU);

- ®DepnepanbHOl 00pa30BaTENBHON MPOrPpaMMbl OCHOBHOTO 0OIEro oOpa3oBaHUS,
YTBEPKJICHHOUM pukazoM MunucrepcTBa npocseiienus: Poccuiickoit @enepanun ot 18.05.2023
Ne 370;

- Tlonoxenuss «O paboueil mporpaMMe y4eOHOTO IMpeaMeTa, Kypca rocyAapCTBEHHOTO
OroKeTHOrO 001Ie00pa3zoBaTeIbHOTO YupexaeHus aumei Ne373 MockoBckoro paiiona CaHKT-
[TerepOypra « IKOHOMHUYECKUH JTHIICH.

Hactosmass  paGouass mporpamMma  sBISIETCS ~ COCTaBHOM  4YacThO  OCHOBHOU
o0pa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO oOmiero oOpaszoBanus ['BOY smneir Ne373
MockoBckoro paitona Cankt-IlerepOypra (coaeprkaTenbHbIN pa3aen).

Conmepxanue  mporpaMMbl 10 (QU3UMKE  HAmpaBieHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU OOYyYaroIIMXCsl M OpraHu3alui0 M3ydyeHus (U3MKU Ha
JIeATEIbHOCTHOU OCHOBE.

OwusmKa SABISAETCS CHCTEMOOOPA3yIOUINM ISl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MIPEIMETOB,
IOCKOJIbKY (pU3MUEcKUe 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nUeckoil reorpadueli, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHHMsS HAy4HOIO MeToj]a
MIO3HAHUS, TO €CTh CIIOCO0A MOJIy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.

OpHa M3 IMIaBHBIX 3aJa4 (QU3MUEecKoro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTM M HMHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuyenne ¢u3ukn Ha 0a30BOM YpOBHE MIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMM, XapaKTEPU3YIOLUMHU €CTECTBEHHO-HAY4YHYIO IPAMOTHOCTD:

® HAy4YHO OOBSCHATH SIBJICHUS;

® OLEHUBATh U MOHUMATh OCOOEHHOCTU HAyYHOT'O UCCIIEIOBAHUS;

® UHTEPHPETHPOBATh JAHHBIE M MCIOJb30BaTh HAYYHBIE JOKAa3aTeNIbCTBA JUIA
IIOJIY4EHUS BBIBOJIOB.

Henu nzyvyenus pu3nKu:

. pHUoOpeTeHNEe UHTEpEca U CTPEMIICHUS 00YJaroIIMUXCsl K HAYUHOMY U3YYEHHUIO IPUPOIBL,
pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

. pa3BUTHE TMPEJICTaBICHUH O HAydyHOM METOJe TMO3HaHMS U  (HOpMUPOBAHUE
HCCIIEA0BATEIBCKOIO OTHOLICHUS K OKPY/KAIOIIUM SIBIICHUSIM;

. (dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa MU3yueHHs OCHOB CTPOCHHS
MaTepuH U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HUKH;

. ¢dbopmMHupoBaHUE MPENCTABICHUNA O posid (PU3MKM Ui Pa3BUTHUS APYIHMX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTUH;

. pa3BUTHE TPEACTAaBICHUH O BO3MOXKHBIX cdepax Oynymed mnpodeccHoHalIbHON
NeSITeIbHOCTH, CBA3aHHOM C (U3MKOM, MOArOTOBKAa K JajibHEHIIeMy OOyYeHHI0O B 3TOM
HaIlpaBJICHUN.



JocTiwkeHnne STHX 1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00eCIeUnBaCTCS PEIICHHEM CIICAYIOUINX 3a1a4:

o npuoOpeTeHne 3HaHUH O TUCKPETHOM CTPOSHHUH BEIECTBA, O MEXAHWYECKHX, TETIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSAX;

o npuoOpeTeHue yMEHHUH ONUCHIBaTh U OOBACHATH  (PU3MUECKUE  SBICHHUA C
UCTIOJIb30BaHUEM IOJTyYSHHBIX 3HAHUIA;

o OCBOCHHE METOJIOB pEIICHUS! TPOCTEHINNX pacYETHBIX 3a4ad C HCIOJIb30BAHUEM
Gu3HYECKUX MOJIENCH, TBOPYECKUX U MPAKTUKO-OPHEHTHPOBAHHBIX 33/1a4;

o pa3BUTHE YMEHUN HAOIIOAATh PUPOIHBIE SIBICHUS M BBIOIHATH ONBITHI, JJA0OPATOPHBIE
pPabOTHI M HKCIIEPUMEHTAIBHBIE HCCIICIOBAHUS C MCIIOJIb30BAHUEM U3MEPHUTEIBHBIX TPUOOPOB;

o OCBOCHHE TNPHUEMOB paboOThl ¢ HHpOpManuedl (GU3MUECKOro CoAep)KaHus, BKIIIOYAs

UHPOPMAIIMIO O COBPEMEHHBIX IOCTIDKEHUSIX (DU3MKH, aHAIM3 M KPUTHYECKOE OICHHBAHUE
uHpopmanuu;
o 3HaKOMCTBO cO cepaMu nmpo(ecCHOHANBHON JCSITEeIbHOCTH, CBSI3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTHKECHHSIX (PU3UUYCCKON HAYKH.

Ha uszyuenue ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B Hefenio).

COJAEP/KAHUE OBYYEHUSA

7 KUIIACC

Pasznen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAIOLIEr0 MUpa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. OU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, YIIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BenuuMHbL. M3Mepenue Qusnueckux BenuuuH. Pusznyeckue HPUOOPBHI.
ITorpemnocTs n3MepeHuil. MexayHapoiHas CUCTEMa €IUHHII.

Kak ¢usuka m npyrue ecrecTBEHHblE HAyKH H3ydyaroT npupony. EcTecTBeHHO-Hay4dHBIN
METOJI TO3HaHMs: HaOJI0JEeHHE, IOCTAHOBKA HAay4YHOTO BOINPOCA, BBIABM)KEHHUE THIIOTE3,
HKCIEPUMEHT IO TPOBEpPKE THUMOTE3, OOBsACHEHHE HalmonaemMoro spieHus. OmnucaHue
(bU3NUECKUX SBJICHUH C ITOMOIIBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®usuyeckue MpuOOpsl U MpoLEAypa MPSIMBIX U3MEPEHHH aHaJIOrOBBIM M IIU(PPOBBIM

npubOpoM.

Jlabopamopnuvie padbomot u onvimol.

Omnpenenenne HeHbl JeIeHUs MIKaIbl HK3MEPUTEIHLHOTO MpHoOopa.

H3mepenne pacCTOSTHUN.

H3mepenne o0bEMa KUIAKOCTH U TBEPIOTO Tea.

Ornpenenenne pa3MepoB MAJIbIX TEJ.

W3mepenne TteMriepaTypbl NpH ITOMOIIM KUAKOCTHOTO TEPMOMETpPA MW JaTdhKa
TEMIIEpaTyphl.

Pasnen 2. [IlepBoHavaibHbIe CBeIeHUS 0 CTPOCHMH BelleCTBA.

CrtpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. OIBITHI, JO0Ka3bIBaIOIINE
JUCKPETHOE CTPOEHHE BEILIECTBA.

AN .



JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JABHKEHHUS YacTHI[ C TEMIIEpaTypoOHu.
BpoynoBckoe nBmwkenue, muddysus. BzaummopeicTBre dYacTHIl BEUIECTBA: MPUTSKCHHE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKUIAKOCTEH U TBEPABIX
(kpucTayIMyeckux) Teia. B3auMOCBA3b MEX]y CBOWCTBAMHU BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OcOoOEHHOCTH arperaTHBIX COCTOSHUI
BOJIBI.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUSI.

2. HaGmronenue nuddys3un.

3. HaGmonenue sBiIeHUM, OOBACHSIOUIUXCS MPUTSKECHUEM WA OTTAJKMBAHUEM YaCTHI]

BEILECTBA.

Jlabopamopuwvie padbomot u onvimeol.

1. OrueHka guamMerpa aToMa METOAOM PsiIOB (C Ucmosib3oBanueM (hoTorpaduwii).

2. OnpITHI IO OOHAPYKEHHUIO TEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBeE TeJl.

Mexanuyeckoe aBMxeHHE. PaBHOMEpHOE W HepaBHOMEpHOE JBUKEeHHE. (CKOpPOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIB>KEHUH. Pacu€r myTu U BpeMeHU JABUKECHUSI.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBHEe TeNl Kak NpUYMHA W3MEHEHUS
CKOpPOCTH JIBIDKEHMsI Tell. Macca kak Mepa uHepTHocTu Tena. [lnotHocTh BemiectBa. CBs3b
TUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00bEMa BEIIeCTBA.

Cwia Kak XapakTepucThka B3aumojenctBus Tten. Cunma ynpyroctu U 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO AUHAMOMETpa. fIBiieHHe TATOTeHMs] W cuia Tsokectu. Cuna
TSOKECTH Ha JIpyrux 1ianerax. Bec tema. HeBecomocth. ClioxkeHue Cuil, HapaBJICHHBIX I10
onHOU npsiMoil. PaBHozeicTBytomas cui. Cuna TpeHus. TpeHue CKONIbXEHHUSI U TPEHUE MOKOSI.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.

Hablmronenrne MexaHn4ecKoro JBMKEHUS Tea.

N3Mepenne CKOpOCTH IPAMOIUHENHOTO JBUKECHUS.
Habmroienue sSiBJIeHUs] HHEPITUH.

Hab6monenve n3mMeHeHus: CKOPOCTHU MPU B3aMMOJICHCTBHUH TEJl.
CpaBHeHue Macc o B3aUMOJIEHCTBUIO TEl.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHON TPSIMO.

ok own

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue CKOpPOCTH PABHOMEPHOIO IBMXKEHHUS (IIApUKa B KHUJIKOCTH, MOJIENU
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).

2. OmnpeneneHune cpenHeil CKOPOCTH CKOJIBXEHHs OpycKa WIIM IIapuKa MO0 HAKIOHHOM
IJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPJOTO Tea.

4. OnbITel, JEMOHCTPUPYIOITNE 3aBUCUMOCTh PaCTsHKEHUs (nedopmariuu) npy>KHHbl OT
MIPUIIOKEHHOM CHIIBI.

5. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJBKEHHs OT Beca Teja U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHbBIIEHUS U YBETUYEHU JaBieHus. [laBneHue ra3a. 3aBUCUMOCTD
JaBJeHUs Ta3a oT 00béMa, Temneparypsl. [lepenaua gaBneHus TBEPABIMU TEIAMU, KUIAKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckue MamnHbl. 3aBUCUMOCTBH JABJIEHUS KUJIKOCTH OT
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ryOunbl.  ['mapocratmueckuit  mapagokc. CooOmiaromyecs  cocyabl. [ 'mapaBianueckue
MEXaHU3MBI.

Atmochepa 3emnm u atmocdepHoe naBieHue. [IpuYuHBI CYIIECTBOBAHUS BO3IYLTHOM
o6omoukn 3emiu. OnbiTr Toppuyennu. M3mepenue aTtmochepHOro naBlieHHs. 3aBUCHUMOCTH
atMoc(epHOro MJaBJIeHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl ans u3MepeHus
aTMoc(hepHOTro JaBICHHS.

JleiicTBHE KUIKOCTH U ra3a Ha MOrpyXEHHOE B HUX TeJo. BeITankuBaromias (apXxume0Ba)
cuna. 3akoH Apxumena. [1naBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBneHus KUIKOCTHIO U Fa30M.
CooOmiaromuecs cocyabl.

I'mapaBauyeckuit mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

ok wn Pk

3aBUCMMOCTh BBITAJIKUBAIONICH CHJIBI OT 00bEMa MOTPYKEHHOM 4YacTu Tella u
IJIOTHOCTH KUJKOCTH.

~

PaBeHCTBO BHITAIKHMBAIOIIECH CHUJIBI BECYy BBITECHEHHOM KUIKOCTH.

©o

VYcenoBue 1uiaBaHus TeN: IUIABAHWE WIM IOTPYXKEHUE TN B 3aBUCUMOCTH OT
COOTHOUIEHUS IVIOTHOCTEHN TEJA U KUJKOCTH.

Jlabopamopnwvie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOTrpY:KEHHOM B JKUIKOCTD

4acTH TeJa.
2. OrmpeneneHue BBITAJIKUBAIONMICH CHIIBI, JIEHCTBYIOIIEH HA TENO, IMOTPYKEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIICH CUJIBI, JCUCTBYIOIIEH Ha Telo B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOUIEH CHUJIBI, JEHCTBYIONIEH Ha
TEJIO B ’KMJKOCTH, OT 00bEMa NMOTPYKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

Pa3nes 5. PaGoTa m MomiHOCTB. JHeprusi.

Mexanuueckas padota. MoIHOCTb.

[TpocTble MexaHM3MBI: pblUar, OJIOK, HaKJIOHHas IJIOCKOCTb. [IpaBuiio paBHOBecHs
pbruara. IlpumeHeHne npaBuiia paBHOBECHs pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJI npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprus. KuHetmueckas W mNoOTeHUHalIbHas »HHeprus. lIpeBpainenue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUS DHEPIMH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimul.

1. Omnpenenenue pa®OTHl CHJIBI TpPEHUS MpPU PABHOMEPHOM JBIKEHHM Teja IO

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.

N3mepenne KII/] HakTOHHOM IITOCKOCTH.

w

4. I/IBYTICHI/IC 3daKOHa COXpPaHCHUMA MEXaHUUYECKOM OHCPTHUHU.

8 KJIACC



Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE T0JIOKEHUS MOJIEKYJISIPHO--KHHETUUYECKON TEOPUHU CTPOEHUS BellecTBa. Macca
U pa3Mepbl aToMOB M MOJEKyJI. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopnenu TBEPIOTO, )KUJKOIO U ra3000pa3HOro cocTosiHUi BeulecTBa. Kpucramimueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra3oB, )KUIKOCTEH M TBEPIBIX TEJl HA OCHOBE TIOJIOKEHUH
MOJIEKYJIIPHO--KUHETHYeCKOM Teopun. (CMmauuMBaHWE M KanWULIpHbIE sBIeHUs. TeruioBoe
pacUIMpEHNE U CKaTHUE.

Temneparypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBW)KEHHS YacTHLL.
Buytpennsis sneprusi. CrocoObl W3MEHEHHsT BHYTPEHHEW SHEpruu: Terionepeaada u
coBepieHre padoThl. Bupl Temonepeaayu: TeIIONpOBOIHOCTh, KOHBEKIHS, U3yYECHHUE.

KonuuecTBo TemioThl. YaenbHas TEIIOEMKOCTh BellecTBa. TermnooOMeH U TerioBoe
paBHOBecHe. YpaBHEHHE TeIUIoBoro OanaHca. IlnaBrneHue um oTBepleBaHUE KPUCTAILTUYECKUX
BEIIECTB. YAenbHas Terwiora IuiaBieHus. IlapooOpa3oBanwe W KoHJeHcamwms. lcmapenwue.
Kunienne. YnaenpHast Temiora mapooOpa3oBaHHs. 3aBUCUMOCTh TEMIIEPATYphl KUTIEHHS OT
aTMoc(epHOro JaBICHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TomuBa. Y iejabHasi TeMI0Ta CrOPAHUS.

[Tpunuunsr pabotsl TemnoBelx aBurarenet KIIJ[ rtemnmoBoro nBurarens. Temnossle
JIBUTATEIM U 3alIUTa OKpY>KaroLeh Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUH B TEIUIOBBIX IPOLECCaXx.

Hemoncmpayuu.

HabGmronenne 6poyHOBCKOTO JBUKEHUS.
Habmonenue nuddysun.
Habmtoienue siBieHnii cMauMBaHUsI U KaMWUTSIPHBIX SBICHU.
Habmroienue TemnoBoro pacuvpeHus Ted.
M3MeHeHune naBlieHus ra3a Npyu U3MEHEHUU 00bEMa U HarpeBaHUM WM OXJIAXKICHHUH.
[TpaBuiia u3MepeHus TeMIIEpaTypsbl.
Bunae! renionepenaun.
OxJnaxJieHue Ipu COBEPLIEHUN PabOTHI.
HarpeBaHue npu coBepiieHUH paboThl BHEIIHUMH CHUIIaMHU.
. CpaBHEHHE TEMIOEMKOCTEN Pa3INYHBIX BEILIECTB.
. Habmoienue xunenus.

Lo NOUL kR WNPE

=
= O

=
N

. HabnroieHue nocTostHCTBa TeMIEpaTyphl MPH TUIaBIEHUH.

13. Mojenu TEeIIOBLIX ABUTaTeNIei.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI O OOHAPYKEHUIO NEHCTBUS CHUJI MOJICKYJISIPHOTO TPUTSKEHHUS.
OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

3. OmnbIThl 0 HAOIIOAECHUIO TEIJIOBOTO PACUIMPEHHUS Ia30B, KUAKOCTENH U TBEPBIX Tell.
4. OmnpezeneHue AaBieHus Bo3ayxa B Oa/sIoHe IIIPUILIA.
5. OnbITel, JEeMOHCTPUPYIOIIME 3aBUCUMOCTh JABICHHMS BO3JIyXa OT €ro o0néma Hu

HarpeBaHus WU OXJIAKICHHUS.

6. IlpoBepka THMOTE3bl JMHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJOWKA JKUIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphl.

7. HaOmronenue u3MeHeHHs] BHYTPEHHEW 3HEpruM Teja B pe3ysibTaTe TeIUlonepenadyu U
paboThl BHEIIHHUX CHIL

8. MHccnenoBanue sSBICHUSI TEII000OMEHa npu CMCIIMBaHUN XOJIOJHOM U FOqueﬁ BOJbI.
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9. OmpeneneHue KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TPHU TEIUIOOOMEHE C
HarpeTbiM METANIMYECKUM IIUIHHAPOM.

10. Onpenenenue yeinbHON TEIUIOEMKOCTH BEILLIECTBA.

11. UccnenoBanue mpoiiecca CIapeHusl.

12. OnpeneneHne OTHOCUTEIbHOM BIAXKHOCTH BO31yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIABJICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

OnekTtpuzanusi Ten. J[Ba poaa eKTpUYECKUX 3aps/ioB. BiaumonelcTBue 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aUMOJEUCTBUSA 3apsSHKEHHBIX TEI OT BEJIUYUHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).

Onektpuueckoe mnojie. Hanpspk€HHOCTD anekTpuueckoro mnojst. [IpuHumn cyneprno3uiun
IIEKTPUYECKHUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsoB. DJIEMEHTapHBIN 3ieKkTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

DNEKTPUUYECKU TOK. YCIIOBUS CYIIECTBOBAHMS JJIEKTPUUECKOro Toka. McTouHukm
MOCTOSIHHOTO TOKa. JIeMCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuma Toka. OieKTpuueckoe HampsbkeHue. ConpoTHBICHUE
MPOBOJIHUKA. YIENbHOE COMPOTUBIEHHME BemecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenbHOE U MapaIeIbHOE COSTMHEHUE TIPOBOTHUKOB.

Paborta u MOLTHOCTB MEKTpUUECKOro ToKa. 3akoH J[koyms—JIeHna. DnexkTpuueckue nenu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOopoTkoe 3amMbIkaHHe.

[TocrosiHHbIE MarHuThl. B3anMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IIOJE.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe NS )KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe moiie
3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 31eKTpOMarHuToB B TeXHUKE. [[eficTBUEe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareiab IMOCTOSHHOrO TokKa. Vcnonb3oBanue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoW  uHAykuuu. IlpaBuno  JleHna.
OnektporeHepatop. CrocoObl TONyYEHUS JIEKTPUYECKOW SHEPruu. OJNEKTPOCTAHIIMUA Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia AIEeKTpUYECKUX 3apsSA0B U B3aUMOJEHCTBUE 3apsyKEHHBIX TEll.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
DIIeKTpOoCcTaTUYECKast UHIYKLIUS.
3aK0H COXpaHEHUs AIEKTPUUECCKUX 3aPsII0B.
[IpoBOTHUKY U AUDIIEKTPUKH.
MopenvupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
W cToYHNKH TOCTOSIHHOTO TOKA.
JleficTBHS 2EKTPUYECKOTO TOKA.

. DJNEKTPUYECKUN TOK B )KUIKOCTH.

. ['a30BBbIii pa3psa.

. U3mepeHne cuiibl ToKka aMIepMeTPOM.

©ooNOR~LODE
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. I3mMepeHne 2IeKTpUYECKOr0 HaIIPSKEHUS BOJIBTMETPOM.
. PeoctaT 1 MarasuH conpoTUBIIECHUN.

[N
(G2 N

. BzanMoelicTBre NOCTOSIHHBIX MarHUTOB.
. MO,Z[CJII/IpOBaHI/IC HCBO3MOXHOCTHU pa3JACIICHUA ITOJIFOCOB MariHura.
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. MopenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHOE moJie ToKa. JJIEKTPOMArHHuT.

. JlelicTBHe MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS 3JIEKTPOMArHUTHON UHAYKITUU.

. OnbiTel Dapajes.

. 3aBUCUMOCTH HalpaBJeHHs] HHIYKIIMOHHOTO TOKA OT YCJIIOBUH €ro BOSHUKHOBEHHUSI.
. DIeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimol.

1. OmnbITh 0 HAOTIOACHUIO STCKTPU3ALUH TEJI HHAYKIIUECH U TIPU CONPUKOCHOBCHHH.

2. HccnenoBanue necTBUS 3JIEKTPUYECKOTO MO HA IPOBOAHUKM U IUIIEKTPUKH.

3. COopka u npoBepka padbOThI JIEKTPUUECKOH LIEMU TOCTOSTHHOTO TOKA.

4. VI3MepeHue U peryaupoBaHue CHIIbI TOKA.

5. H3mepeHue u perynupoBaHUE HATIPSKEHHUSL.

6. MccnenoBaHue 3aBUCHMOCTH CHJIbI TOKA, UAYILLETO Yepe3 Pe3UCTOp, OT COIPOTUBIICHHS
pe3ucTopa M HAIpPsHKEHUs Ha PEe3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  3JEKTPUUYECKOIO  CONPOTHBIICHUS
IPOBOJAHMKA OT €T0 JJIMHBI, IUIOIIA U IIONEPEYHOr0 CEYEHUs U MaTepHara.

8. Ilpoepka mpaBuia CIOXKEHUS HANPSHKEHUH INPH IOCIEA0BATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

9. TIposepka mpaBuia Ui CUIIBI TOKA MPH MAPATUIEITBHOM COCTUHEHUN PE3UCTOPOB.

10. OnpenenenHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.

11. Onpenenenne MOIIHOCTH JIEKTPUUYECKOTO TOKA, BBIJEIAEMON Ha pe3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 JaMIIOuKy, OT HalpsKEeHUs
Ha HEu.

13. Onpenenenne KIIJl narpeBares.

14. UccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS MIOCTOSTHHBIX MarHUTOB.

15. 3yueHre MAarHUTHOTO TNOJS MOCTOSHHBIX MAarHUTOB NpU HX OOBEIUHEHHUU U
pa3encHUN.

16. MccnenoBanue AEUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOJIEHCTBUS KaTYyIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HAalpaBJICHUS TOKA B KaTYILKE.

18. M3yuenne AelicTBUS MArHUTHOTO TTOJISt HA TPOBOTHHUK C TOKOM.

19. KoncTpynpoBanue 1 U3y4eHne paboThl dJIEKTPOIBUTATEIISL.

20. Uzmepenue KI1J] snexkTpoaBUraTeaIbHON YCTaHOBKHU.

21. OnbITEl 1O MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHJIYKIMU: HCCIIEOBaHHE
M3MEHEHUH 3HAaYeHMsI U HAaIPaBJIE€HUS MHAYKIIMOHHOIO TOKa.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTh
MEXaHWYECKOTO [JBWXEHHs. PaBHOMEpHOE mpsMonMHENHHOEe JaBMXeHHEe. HepaBHOMepHOE
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi M MIHOBEHHAas CKOpPOCTh Tela NPH HEPAaBHOMEPHOM

JBUKEHUU.
VYckopenue. PaBHoyckopeHHOE TpsMOTHHEHOe ABMkeHne. CBoOoaHoe naaeHue. OnbIThI

lanmunes



PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. [lepron u wacrora oOpamenus. JIuneitHas u
yriaoBasi cCKopocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

ITepsoiii 3akoH HeroTona. Bropo#i 3akon Hetorona. Tpetuii 3akoH Herorona. [lpuHumn
CYINIEPIIO3ULINH CHJL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHHUS! CKOJIbKEHMsI, CUJia TPEHHS
MIOKOSI, IPYTHUE BUJbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOI'O TATOTEHUsA. YCKOpEHHE CBOOOIHOIO IMajeHUs.
JBumxenne 1aHer Bokpyr Comnupa. IlepBas kocmmueckas ckopocts. Hesecomocts n
IIEPErPy3KH.

PaBHOBecue MaTepuaabHOI TOUYKH. AOCONIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

HNmnynec Tena. M3menenue umnynbsca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTnBHOE BUKEHUE.

Mexanuueckass pabora U MOUIHOCTh. PaboTa cui TspKecTH, ynpyroctu, TpeHus. CBsizb
sHepruu u pabothl. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToreHnnanbHas sHEprus cxaroi npyxunsl. Kunernueckas sHeprus. TeopeMa 0 KUHETUUECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaGmoneHne MEXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHUE NIyTeH U TPaeKTOPHUH ABMIKEHMsI OJHOIO M TOTO K€ Tela OTHOCHUTEJIBHO
pa3HBIX TEJ OTCUYETA.

H3mepeHune cKopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHHUSI.

HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUYKEHUSI.

HaOGnronenue 1BUKEHUs Teja 10 OKPYKHOCTH.

HaOnronenune MexaHMUYeCKUX SIBJICHUHN, MPOUCXOAAIIMX B cucTeMe orcuéra «Tenexka»

pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIBHO KaOWHeTa (PU3UKHU.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MACChl TeJIa U JEHCTBYIONIEH Ha HETO CHUJIBI.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TeJl.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. INepemaya uMmysbCca MpHU B3aUMOJICHCTBHHA Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUU TEN.

12. CoxpaHenue UMIysabca IpU HEYIPYTOM B3aUMOIEHCTBHH.

13. Coxpanenue uMIysbca Ipyu abCOIIOTHO YIIPYTOM B3aUMOJEHCTBUY.

14. HabGmroieHre peakTUBHOTO JBUKEHHUS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTUH MPU CBOOOIHOM IaJIEHUU.

16. CoxpaHeHnue MeXaHUYECKOM 3HEPTUH MPH JBMXKEHUH TeJla MO/ IeHCTBUEM NPY>KUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisi pa3rOHa M JAJbHEWIIEro PaBHOMEPHOIO JBUKEHMS
[IapUKa WIH TEIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBXEHHUS OpycKa WM JBHXKEHUS IapHuKa o
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Teja NPHU PAaBHOYCKOPEHHOM IBM)KCHUH 110 HAKIOHHOMN
MJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JBM)KEHUU 0€3
Ha4yaJbHOU CKOPOCTH.
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10.

11.

[TpoBepka THUIIOTE3bI: €CIAM MPH PABHOYCKOPEHHOM JBIDKCHHHM 0€3 HadalbHOU
CKOPOCTHU TIIYTU OTHOCATCA KaK psan HEYETHBIX qucei, TO COOTBCTCTBYIOIIUC
POMEKYTKH BPEMEHHU OJIMHAKOBBHI.

HccnenoBanue 3aBHCHMOCTH CHJIBI TPEHHSI CKOJBKCHHS OT CHIIBI HOPMAaIbHOTO
JaBJICHUA.

Onpenenenne KodhUIIMEHTA TPEHUS CKOJBKCHHS.

OmnpeneneHne )XECTKOCTU TPYKHUHBIL.

Omnpenenerre pabOThl CHIIBI TPEHUS TPH PABHOMEPHOM JIBHXKCHHH Teja 10
TOPU30HTAILHON MTOBEPXHOCTH.

Omnpenenenne pabOThl CHIIBI YIPYTOCTH IPH TOABEME TPy3a C HCIOJIL30BAHUEM
HEIIOABUXKXHOT'O YU ITOABUXKXHOT'O 6JIOKOB.

M3y4eHue 3akoHa COXPAHEHHSI SHEPTHH.

Pa3zgen 9. Mexannueckue Ko1e0aHus U BOJHEIL.

KonebarensHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHMN: MEPHOJ, 4acToTa,
aMIuTyna. MaremMartudecKuidl W NPY)KMHHBIM MasTHUKW. lIpeBpamieHune >sHepruu Ipu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOaHus. BeiHyxkaeHHble koneOaHus. PezoHanc. MexaHuyeckre BOJIHBI.

CBolicTBa MEXaHUYECKUX BOJIH. HpOIlOJII)HBIe " MOICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI 1 CKOPOCTbH
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.
3Byk. [’ poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACHCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. Habmonenue xoneOaHuii rpy3a Ha HUTH U HA TIPY>KUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTtpaHeHHe NPOIOJIbHBIX U MONEPEYHbIX BOJIH (HA MOAEIH).

5. HalnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJIEOaHUN MaTeMaTUYECKOI0 MasiTHUKA.

2. OmnpezneneHre YacTOTHI U TIEpHO/Ia KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCHMMOCTH TIEpHOZa KoJeOaHWI TOJBEIIEHHOTO K HUTH TPy3a OT
JUIHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEpHUO/A KOJEOAHUM MPYKMHHOTO MasTHUKA OT MaccChl
rpysa.

5. IIpoBepka HE3aBUCUMOCTH TEpHoOJa KOJEOAHWI Tpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.

6. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Mepuojia KojleOaHWi MPYKHHHOTO
MasiTHAKA OT MacChl rpy3a M KECTKOCTH MPYKHUHBI.

7. W3mepeHune ycKopeHHs] CBOOOIHOTO MAaCHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110J1€ M JIEKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMAarHUTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BoJH. [IIkana 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJISI COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BolnHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH.
BosHOBBIE CBOMCTBA CBETA.
10



Jlabopamopuvie pabomul u onvimol.
1. H3ydeHue CBOMCTB JEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOMIIBLHOTO TenedoHa.
Pa3nen 11. CBeToBble siBICHHS.
JlyueBas monenb cera. Vctounuku cBera. [IpsMonnHelHOEe pacnpOCTpaHEHHUE CBETA.
3atmenus CosHia u JIynsl. Otpaxenue cBera. [lmockoe 3epkaiio. 3akOH OTpa)KEHUsI CBETA.
[Tpenomiienue cBera. 3aKoH IpeaoMiieHUs cBeTa. IloHOEe BHYTpEeHHEEe OTpakeHUE CBETA.
Hcrnonb3oBaHue MOIHOTO BHYTPEHHETO OTPAKEHUS B ONITHUYECKUX CBETOBOIAX.
Jlunza. Xox nyweit B muH3e. Onrtuyeckas cucrema ¢oroamnmnapara, MHUKpPOCKONa u
Teneckomna. ['a3 kak ontudeckas cucremMa. bin3opykocTs U 1aabHO30PKOCTb.
Pasnoxenne 6enoro cBera B ciektp. OnbiTel HptoToHa. CiokeHne CrieKTpajabHBIX BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpsimonuHetHOE pacpocTpaHeHHE CBETA.
OtpaxkeHue cBera.
[Tomy4yenue n300paskeHUit B IMIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTu4eckuii CBETOBO/I.
Xox nyyeil B cobuparolieii TuH3e.
Xop J1ydeil B paccenBarolel JIMH3E.
[Tonryuenue n300paxeHUil ¢ MOMOILBIO JIUH3.

©END VA WN e

. [punnun neiictBus ¢oroanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopens rnasa.

11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12. [Tomryuenue 6em0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwsie pabomot u onvimeol.

1. HccnenoBanue 3aBUCMMOCTH YIUIA OTPAKEHMS CBETOBOTO JIy4a OT yrIila IaJeHUs.
2. U3yueHue XxapakTepUCTUK N300paKE€HUs MPEAMETA B IIIOCKOM 3epKaJe.

3. MHccnenoBanue 3aBUCHUMOCTH yIUIa MPEJIOMIIEHHS] CBETOBOIO Jiyda OT yIJjla MaJeHus Ha
TPAHULIE «BO3LYX—CTEKIION.

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne HOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPArOLEeH JINH3HI.
OnBITHI O Pa3JI0KEHNIO OEJI0ro CBETa B CIIEKTP.

No wu s

OneIThl MO BOCHPUATHIO LIBETa MPEIMETOB NpPU UX HAOIIOJAEHUU Yepe3 LIBETOBBIC
(GUIBTPBI.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmneiTel Pesepdopaa u mnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uziaydeHus. CTpoeHHe aTOMHOIO sJpa.
Hyxnonnas wmognens aromHoro sapa. M3zortomel. PaguoaktuBHble mnpeBpameHus. llepuon
IoJIypacnaaa aTOMHBIX sIJIEp.

SnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsiA0BOTO0 U MAacCCOBOTO YHCEN. DHEPIUs CBSI3U
aToOMHBIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W AeneHus suep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMCcTBUSA pagMOAKTUBHBIX U3IyYE€HUN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrnexTpsl U3JIy4€HUs U MOIJIOIIEHNUS.
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CrieKTphl pa3aIMYHbIX I'a30B.

CnexTp BoaoOpoa.

Habumonenue tpekos B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMIHUX U3TYICHHI.

Perucrpanus uznydeHus NpupoOJHBIX MUHEPAJIOB U MPOJAYKTOB.
Jlabopamopuwvie pabomot u onvimeol.

1. HaOmro/ieHue CIUIOIMIHBIX U JIMHEHYATHIX CIEKTPOB U3JIy4EHUSI.

A WN

2. HccnemoBanue TPEKOB: M3MEPEHUE SHEPTUM YACTUIBI [0 TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. HsmepeHue paaroakTUBHOTO (hOHA.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENBEHO--0000IIAIONMI  MOYdh MpEAHA3HAYECH JUIS CHUCTEMAaTH3alluk U
00001IeHNST TPEIMETHOTO COACPIKAHMSI M OIBITA JIEATEIBHOCTH, PUOOPETEHHOTO TP U3YUCHHUH
BCEro Kypca (PU3MKH, a TaKXKe I MOJATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY TI0
busnke 151 00yJaromMXCsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

[Ipy w3ydyeHWHM JAHHOTO MOMYJIS PEATU3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NESATCIIbHOCTH, Ha OCHOBE KOTOPBIX OOeCnedmBaeTcs JOCTHKCHHE MPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOpPMHPYETCS €CTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBICHUN MPHUPOABI U TEXHUKH,
OBJIAJICHUEC YMEHUSMHU OOBSCHATh (UINUYCCKUE SBJICHHS, NPUMCHSS ITOTYYCHHBIC 3HAHUS,
pemiaTh 3a/1a4yu, B TOM YUCJIC KAYECTBEHHBIC U KCIICPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AEATETHLHOCTHBIN XapakTep JAHHOTO pa3fielia pealns3yercs 3a CYET TOoro,
4TO 00yYarOLIUECs BBIOIHAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

HA OCHOBE IMOJIYYCHHBIX 3HAHWH PAclO3HABATh U HAYYHO OOBICHITH (PU3HUCCKUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh HAayYHbIE METOJbI MCCIEAOBaHUA (U3NYECKUX SIBJICHHM, B TOM YHWCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HAMOOJEEe BaXKHBIX JIOCTIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO WCIOIb30BAaHUS PA3IUYHBIX HCTOYHHUKOB JHEPTMH HA OCHOBE
3aKOHA MPEBPALIEHUS U COXPAaHEHHSI BCEX M3BECTHBIX BUJIOB SHEPTHUHU.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue Qu3Mku Ha YpPOBHE OCHOBHOIO OOIIEro 0O0pa30BaHMS HANpaBiIeHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs Y
oOyuarormierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:
1) maTpMoOTH4eCKOro BOCIIUTAHUS
— MpPOSIBJICHUE WHTEpeca K HUCTOPHH M COBPEMEHHOMY COCTOSIHUIO POCCHICKON (pu3mueckoin
HayKU;
— [IEHHOCTHOE OTHOIIEHHE K TIOCTHKEHUSM POCCUICKUX YIEHBIX--(DU3HKOB,
2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAUYMMBIX M 3TUYECKHX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKEHUN (PU3UKU;
— OCO3HAHHE BAXKHOCTU MOPATBHO--3TUUECKHUX MIPUHIIUIIOB B JIEATEILHOCTH YUYEHOTO;
3) 3cTeTH4eCKOro BOCHMTAHMSA:
— BOCIPUATHUE OSCTETHUECKUX KadyecTB (U3MYECKOM HayKu: €€ TapMOHHYHOTO IOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOT'0 MO3HAHUA:
— OCO3HaHWE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTa IMO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIONICH KYJIbTYPHI;
— pa3BUTHUE HAYYHOH JIFOO03HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON e TENIbHOCTH;
5) dopMupoBanus KyJbTYPbI 310POBbSA U IMOLMOHAJBHOTO 0J1ar0NOJTyYHA:
— OCO3HaHHWE IIEHHOCTH 0E30MacHOro o0pa3a JKM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BXHOCTU TpaBHJI 0€30MaCHOTO MOBEACHUS HA TPAHCIOPTE, Ha JOPOrax, ¢ AJEKTPUUYECKUM U
TEIIOBBIM 00OPYTIOBAHUEM B JIOMAIIIHUAX YCIOBHSX;
— c(hopMHpPOBAHHOCTH HaBbIKa pediekcuu, MpU3HaAHUE CBOETO IMpaBa Ha OIIUOKY U TAKOTO XKe
MpaBa y Ipyroro 4eioBeKa;
6) TpyaoBOro BocnuTaHus:
— aKTUBHOE y4YaCTHE B PEIIEHUHU MPAKTUYECKUX 3a7ad (B paMKax ceMbU, 00pa3oBaTeilbHOU
OpraHu3allfy, TOpoja, Kpasi) TEXHOJIOTHUYECKON U COLMaIbHOW HAMpaBICHHOCTH, TPEOYIOMNX B
TOM 4HcCIie U GUNYECKUX 3HAHMIA;
— UHTEpEC K MPAKTHUYECKOMY U3YUEHHIO PO eccHii, CBI3aHHBIX ¢ (PHU3UKOIA;
7) 3K0JIOTHYECKOT0 BOCTINTAHUSA:
— OpHeHTalusi Ha TpUMEHEeHHe (U3WYECKUX 3HAHWK i1 pemieHus 3amad B o0jacTu
OKpY>KaloIen Cpenpl, INIAHUPOBAHUS TOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX TOCIEICTBHU st
OKpY>Karollen Cpeibl;
— OCO3HaHHUE TTI00aJIBbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;
8) ajanTannu K N3MEHAIOIMMCH YCJIOBHAM COLHUAIBHON U MPUPOIHOH CPebl:
— MOTPEOHOCTh BO B3aUMOJICWCTBUU TIPU BHITIOJTHEHUH WCCIIECIOBAHUHN U MPOEKTOB (PHU3UIECKON
HaIPaBJIEHHOCTH, OTKPBITOCTb OMNBITY U 3HAHUSM JIPYTHUX;
— TOBBIIIICHUE YPOBHS CBOEH KOMITETEHTHOCTH Y€pe3 MPAKTHIECKYIO IS TEIHHOCTD;
— MOTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHH, B TOM uucie GOpMyITUPOBATH UJIEH, TTOHATHUS,
TUMOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;
— oco3HaHue Ae(UIUTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 007aCTH (DU3HKH;

— INITAHUPOBAHUEC CBOCT'O PA3BUTHUA B HpI/I06peTCHI/II/I HOBBIX (I)I/I3I/I‘-ICCKI/IX 3HaHHfI;
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— CTpEMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSA3H MPHUPOJIbI, OOIIECTBA U YIKOHOMMKH, B
TOM YHCJIE C HCIIOJIb30BaHHEM (DPU3NYECKUX 3HAHUM;

— OILICHKAa CBOUX [JEHCTBUM C YYETOM BIMAHMSA HAa OKPYKAWOIIYIO CpeAy, BO3MOXKHBIX
IJ100aJbHBIX TOCIIEACTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT cGhOpMHUpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JCHCTBHS, KOMMYHUKATHBHBIC
YHHUBEpCalbHbIe yueOHbIE NEUCTBUS, PETYIATUBHbIC YHUBEPCAIbHbIC yueOHbIC ACHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble 1ornyeckue gelicTBus:

- BBUIBJIAThH M XapaKTEpU30BaTh CYLECTBEHHbIEC IPU3HAKU OOBEKTOB (SIBJICHH);

- yCTaHaBJIMBaTh CYIIECTBEHHBIH NPU3HAK KIacCU(UKALMU, OCHOBAaHUS I
00001IeHUS 1 CPAaBHEHUS;

- BBIABJIATH 3aKOHOMEPHOCTH M IPOTUBOPEYUS B paccMaTpUBaeMbIX (akTax,
JAHHBIX ¥ HAaOJIIOJJCHUSAX, OTHOCSIIUXCS K (PU3NUYECKUM SIBICHUSM;

- BBIABJIATh IPUYMHHO--CJICJICTBEHHBIE CBSI3U MPH U3Y4YE€HUHU (PU3MUECKUX SBICHUMN
U TPOLIECCOB, [elaTh BBIBOJBI C HCIOJIB30BAHUEM JEAYKTUBHBIX U HHIYKTHUBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NYECKUX BEITUUNH;

- CaMOCTOATEJILHO BbIOMpaTh cHoco0 peuieHus ydyeOHOH Qu3nueckoi 3agaun
(cpaBHEHHE HECKOJBKUX BapUaHTOB PELICHMs, BHIOOp Hambosee MOAXOSAIIEro ¢ y4EToM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

- HCHOJb30BaTh BONPOCHI KAK UCCIIE0BATENbCKUI HHCTPYMEHT ITO3HAHUS;

- TPOBOJUTH IIO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIJIOXKHBIN
bu3nueckuil SKCeprUMEHT, HeOOIbIIOE Hcciel0BaHne (PU3NUYECKOTO SIBJICHHS;

- OLEHHUBATh Ha MPUMEHMMOCTb U JOCTOBEPHOCTh MH(POPMAIHMIO, MOJYyYEHHYIO B
XO0J1€ UCCIIEZIOBAHUS UM SKCTIEPUMEHTA;

- CaMOCTOATENbHO (OpPMYJIUpOBaTh OOOOIIEHUS M BBIBOJBI IO pe3yibTaTaM
pOBEIEHHOTO HAOIIOAEHUS, OIIBITA, UCCIIEI0OBAHMS;

- TPOTHO3MPOBATH BO3MOXHOE JajibHeWIee pa3BUTHE (PU3MUECKUX IPOLECCOB, a
TaK)K€ BBIJIBUTaTh MPEATNOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

- IPUMEHATH Pa3IUYHbIE METOAbI, HHCTPYMEHTHI M 3aIllpOChl NPU MOUCKE U 0TOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YU4ETOM MPeNIoKeHHOW yueOHO! (hr3rueckoi 3aaauu;

- aHaNM3UpOBaTh, CHUCTEMATH3UPOBATh U  HUHTEPIPETUPOBATH HHPOPMAILIHIO
pa3INYHBIX BUAOB U (POPM IpPEICTABICHHUS;

- CaMOCTOSATEJILHO BBHIOMPATh ONTUMANIbHYIO (hOpMY IMpe/ICTaBIEHHs HH(OPMAIUH U
WUTIOCTPUPOBATh pellaeMble 3a/adyd  HECIOXHBIMU CXEMaMH, JuarpaMMaMi, HWHOM
rpaduKol U UX KOMOMHAITUSIMH.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBUSA:
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- B XoJe 00CyXIeHHsI yueOHOro MaTepuala, pe3yJbTaToB Ja0opaTOpHbIX padoT U
MIPOEKTOB 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI M BBICKA3hIBATh HJICH,
HalleJICHHBIC Ha PEIICHUE 3a]]a4M | MMOJJep>KaHue 01aroKenaTeIbHOCTH OOIIEHNS,

- COTIOCTABJIATh CBOM CYXKJCHHUS C CYXICHUSIMH JPYTHX YYaCTHHKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIIHIA;

- BBIPAXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

- MyOJUYHO TMPEJCTABIATh PE3YyIbTaThl BBIMOJIHEHHOTO (DU3UYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHNUS, TPOCKTA);

- MOHUMAaTh M WCIOJB30BaTh NPEHMYIIECTBA KOMAHAHOM ¥ WHIMBUIYaJTbHON
paboThI MPH PEeIICHUNH KOHKPETHON (PU3NIECKOM MTPOOIEMBI;

- IPUHUMATh LIEJIM COBMECTHOW NESATENBHOCTH, OPraHU30BbIBaTh JCUCTBUSA IO €€
JOCTHDKCHHIO: PacHpelesiTh POJH, OOCYKIaTh MPOIECChl M PE3yJbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

- BBITIOJTHATH CBOIO YacTh pa0OThI, IOCTHTAsi KAYECTBEHHOTO PE3yiIbTaTa 10 CBOEMY
HATIPABIICHUIO U KOOPAHMHHUPYS CBOU JICUCTBHUS C APYTUMH WICHAMH KOMAH/IbI,

- OIICHMBATh KayecTBO CBOErO BKJIaJa B OOMMHA MPOAYKT IO KPUTEPHSM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM Y4aCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3anus:

- BBISIBJISITH MPOOJEMBbl B JKU3HEHHBIX W YUEOHBIX CHUTYyalMsX, TPEOYIOIIMX ISt
petieHus (GU3NIEeCKUX 3HAHUM;

- OpI/IeHTI/II)OBaTI)Cﬂ B pammtmmx moaxoamax HpI/IHﬂTI/Iﬂ peHIeHI/If/'I
(MHIUBUYyaIbHOE, IPUHATHE PELICHUS B TPYIIIE, MPUHATUE PELICHU IPYIIIOoN);

- CaMOCTOSITEIIbHO COCTABJISITh AJITOPUTM PEIIeHUs (PU3NYCCKON 3a7a4uM WU TJIaHa
WCCJICIOBAHUS C YYETOM HMMEIONIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

- JieNath BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

- JaBaThb aHGKBaTHYIO OHCHKy CI/ITyaIII/II/I nu npe)maraTL J1ag eé U3MCHCHUS,

- OOBSACHATh MPUYMHBI JTOCTHKEHUS (HEIOCTUXKEHUS) pe3yJIbTaTOB JEATEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

- BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJIHEHUS
(U3MYECKOTO HCCIEIOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB,
M3MEHHUBIIUXCS CUTYallUH, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYJHOCTEH;

- OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBUSIM;

- CTaBUTh ce0s Ha MECTO JPYroro 4YeiloBeKa B XOJ€ CIOopa WU IUCKYCCHH Ha
Haquy}o TeMy, IIOHUMAaThb MOTHBBEI, HaMepeHI/ISI 158 J'IOFI/IKy }Ipy1"01"0;

- IpHU3HaBaTh CBOE MPABO Ha OIIMOKY MpPH pElIeHWH (U3NYECKUX 3a]ady WIH B
YTBEPKJICHUSIX Ha HAy4YHbIE TEMbI M TAKOE K€ MPaBo JAPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K kxonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

15



- HCHOJB30BaTh MOHATUA: (PU3MUECKHE U XMMHUYECKHUE SBICHHS, HaOIIOJICHHE,
HKCIEPUMEHT, MOJIENIb, THUIIOTE3a, EJUHMULBI (U3UUYECKUX BEJIMYMH, aTOM, MOJEKYyJa,
arperaTHbIE COCTOSIHUS BemiecTBa (TBEpHOE, XKHUAKOE, Ta3000pa3HOE), MEXaHUYECKOe
JBUODKEHUE (paBHOMEpHOE, HEpaBHOMEpPHOE, psSMOJIMHEIHOE), TpaekTopus,
paBHOAEWCTByIOmast cuia, nedopmanus (ynpyras, IUIACTHYECKasi), HEBECOMOCTD,
COOOILAOIIMECS COCYIbI;

- pasnuyath sABiIeHMs (OUQQy3usd, TEmIoBOe JABM)KEHHE YacTHULl BELIECTBa,
PaBHOMEpPHOE JIBUKEHHE, HEPaBHOMEpPHOE [BM)KECHUE, MHEpLUs, B3aUMOJEIcTBUE Tell,
paBHOBecHE TBEPABIX TeJ C 3aKPEIUIEHHOW OCBIO BpALICHMA, Ieperaya JaBICHUS
TBEPIABIMU TeNAMH, XUJIKOCTSIMH W Ta3aMu, arMoc(epHOe HaBlCHHE, IUIaBaHUE TeJ,
IIPEBpALECHUs] MEXaHUYECKONM 3HEPIUM) MO ONUCAHUIO UX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLIMX JaHHOE (PU3NYECKOE SBICHUE;

- pacrio3HaBaTh IIPOSIBJICHHE H3YyYEHHBIX (PU3MYECKHX SIBICHUH B OKpYXarolleM
MHpE, B TOM 4Hcie (U3NIECKUE SBICHUS B MPUPOJIE: IPUMEPHI IBMKEHUS C Pa3THUYHBIMU
CKOPOCTSIMU B KMBOI M HEXUBOW MPUPOJE, IEHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHHUKE,
BIMSIHUE aTMOC(EpPHOIo JaBJIEHUS HA JKUBOW OpPraHu3M, IUIaBaHUE PbIO, pblYaru B Teje
4eJoBeKa, IPH 3TOM MEPEeBOAUTh MPAKTUYECKYIO 3ajady B Yy4eOHYI0, BBIICIATh
CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3HUECKUX SBICHUH;

- OIHKCHhIBaTb H3YYEHHbIE CBOMCTBA Tel U (U3MYECKUE SBJICHUS, HUCIOJIb3Ys
¢u3nueckue BenUUMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeMs, MYyTh, CKOPOCTb,
CpedHsisl CKOPOCTh, CHUJIa YHPYrOCTH, CHJIa TSDKECTH, BEC Tela, CHJla TPEHUs, JaBJICHHE
(TBépmoro Tema, KHUIKOCTH, Ta3a), BBHITAIKMBAIOIIAS CHJIA, MEXaHW4eckas pabora,
MOITHOCTb, TJICYO CHJIBI, MOMEHT CHJIBI, KO3()(PHUIIMEHT MOIEe3HOTO ACHCTBUS MEXaHU3MOB,
KUHETHYeCKass M MOTEHLHalbHas SHEprusi), NpU ONUCAHUM IPABUWIBHO TPAKTOBATh
¢bu3nuecknil cMbICI UCHOJIb3yEeMbIX BEIMYUH, MX 0003HAUYEHUS U €IUHMIBI (PU3NYECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIBI, CBSI3BIBAIOIINE TaHHYIO (PU3HUECKYIO BETUUMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTD IpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

- XapakTepu3oBaTh CBOICTBa Telsl, (U3NYECKHUE SIBICHUS U MPOLECCHI, HCIIOJb3Ys
npaBUiIa CIOXKEHUs cuil (BIOJIb OJIHOW mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, IpaBUIIO paBHOBECHUS pblyara (0JI0Ka), «30J10TO€ MPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPIHH, IIPH 3TOM J1aBaTh CIOBECHYIO ()OPMYIIMPOBKY 3aKOHA
Y 3aIIMCBIBATh €0 MaTEMaTHUECKOE BBIPAKEHHUE;

- OOBACHATH (U3MYECKHE SIBICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM YHCJE U B
KOHTEKCTE CUTyallUd NpPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH MHPUYMHHO-
-CJICJICTBEHHBIEC CBSI3H, CTPOUTH OOBSCHEHHE U3 1—2 JIOTMYEeCKHX IaroB ¢ Oomopoii Ha 1-2
U3y4EHHBIX CBOMCTBA (PU3NUECKUX SABICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

- pewaTb pacy€THble 3ahaud B 1-2 nelcTBUS, UCHOJB3Yd 3aKOHBI U (OPMYIIHI,
CBs3bIBaOIIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3a/laydl 3aIlllChIBAaTh
KpaTKOe YCJOBME, TMOJACTaBIATh (PU3MUECKHe BEIUYUHBI B (OPMYyNIbI U MPOBOIUTH
pacy€Tbl, HaXOAUTh CIIPaBOYHbIE JaHHbIE, HEOOXOIUMbIE JUIsl pelIeHHs 3a]a4, OLEHUBATh
PEATMCTUYHOCTD MOJTyYEHHOH (pU3nuecKol BETMUNHBI;

- pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEHIMTH MPU MOMOLIU (HU3HUUECKUX
METOJIOB, B OITMCAHUH MCCIIEI0BAHUS BbIIETATH POBEPSIEMOE IPEANoIoKeH e (TUIIOTe3y),
pa3nnyaTh M HHTEPIPETHUPOBATh MOJIYYECHHBIH pPE3ylbTaT, HAXOAWUTh OIIMOKU B XOe
OTIBITA, JIeNaTh BBIBOABI 110 €T0 Pe3yibTaTam;
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- [pOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3UYECKUX SIBICHUNH MM (PU3HIECKUX
CBOWCTB Tel: (OPMYIHUPOBATH MPOBEPSIEMBIEC MPEAINONOKEHHsI, COOUPAaTh YCTAaHOBKY M3
IPEI0KEHHOT0 000PYA0BaHUs, 3alIUCHIBATH X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBI;

- BBINOJHATH IpsIMbIE M3MEPEHMsI PACCTOSHUS, BPEMEHM, Macchl Tesla, 00bEMa,
CHJII M TEMIIEPaTyphl C HCIOJB30BAaHHEM AaHAJIOTOBBIX W LU(QPOBBIX MPHOOPOB,
3alMChIBaTh II0Ka3aHHUA NPUOOpPOB € YYETOM 3aJaHHOM aOCONIOTHOM IOIPEIIHOCTH
HM3MEPEHHUI;

- IIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OJHON (PM3NYECKOI BETMUUHBI OT APYron
C HCHOJb30BAHUEM IPSIMbBIX M3MEPEHHUH (3aBUCHUMOCTU IIYTH PaBHOMEPHO JIBUXKYILErOCs
T€la OT BPEMEHM JABM)KEHHUS Tella, CUJIbl TPEHHUS CKOJBXEHMsI OT Beca Teja, KadecTBa
00pabOTKM TOBEPXHOCTEH Ted ¥ HE3aBUCHMOCTH CHJIBl TPEHHUS OT IUIOIIAAU
COIIPUKOCHOBEHMSI T€Jl, CWIIbI YIIPYTOCTH OT yJUIMHEHHS IPY)KUHBI, BHITAJIKUBAIOLIECH CHIIBI
0T 00b&Ma NOrpyKEHHOM YacTu Tesla U OT IUIOTHOCTU JKUAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH Te€Jda, OT TIYOMHBI, HA KOTOPYIO TOTPY>KEHO TEeJNO, YCIOBUH IUIaBaHUS T,
yCIIOBUM paBHOBECUs pblyara M OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUU Y4EOHOIO
UCCIIEIOBaHMsl, COOUpaTh YCTAaHOBKY U BBINOJHATH M3MEPEHUs, CIeAys NPEASIOKECHHOMY
1aHy, GUKCUPOBATh PE3yJIbTAaThl IOJIy4€HHON 3aBUCUMOCTH (PU3MUECKUX BEIUYHH B BUJIE
NPEUIOKEHHBIX TaOIHI U TPa(HKOB, JeTaTh BEIBOABI 110 PE3yIbTaTaM HCCIIEIOBAHMS;

- TNPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIWYHMH (IJIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPHOrO Teja, CUla TPEHUS CKOJBXECHMS, [aBJICHHE BO31yXa,
BBITAJIKMBAOIAsl CUJIa, IEHCTBYIOIIAs Ha MOTPYKEHHOE B KUAKOCTh T€JI0, KO3((UIUEHT
MI0JIE3HOTO JEHCTBUS HPOCTBIX MEXAHU3MOB), CIEAys MPEAJIOKEHHON HMHCTPYKLHUU: MPU
BBIITOJIHEHUH WM3MEPEHHH COOMpaTh HKCHEPUMEHTANBHYIO YCTAaHOBKY M BBIYHCIATH
3HaYEHUE UCKOMOH BEJINYUHBL;

- coOmroiaTh MNpaBWila TEXHUKM O€30IIaCHOCTH NpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

- YKa3blBaTh NPUHIUMBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOICTB: BECHI,
TEPMOMETp, JTUHAMOMETpP, COOOMIAIONIUECs COCY/bl, OapoMeTp, pblyar, MOJBM)KHBIM U
HEMOABIKHBIN OJIOK, HAKJIIOHHAS TUNIOCKOCTh;

- XapakTepu30BaTh MNPUHIMIMBI JEHCTBUS H3YYEHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpON Ha MX oOnucaHus (B TOM 4YHCIE: MOALIMIHUKU, YCTPOMCTBO
BOJIOIIPOBOZA, THAPABIMYECKUNA IIPECC, MAHOMETp, BBICOTOMEp, IOPIIHEBON HAacoc,
apeoMeTp), HUCHONb3ysd 3HaHHUA O CBOMCTBaX (U3UYECKUX SBICHUH U HEoO0XOAUMBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

- NpPUBOAWUTH MNpUMEPHI (HAXOAUTh MHPOPMALMIO O MpUMEpax) MPaKTHYECKOTO
UCTOJIb30BaHUS (U3MYECKUX 3HAHUH B TIOBCEJHEBHOM JKM3HM M oOecredyeHus
0e30MacHOCTH Tpu  oOpamieHuH ¢ [pudopaMM M TEXHHYECKUMH YCTPOHCTBAMH,
COXpaHEHHUsI 3710POBbsI U COOJIIOJIEHUSI HOPM IKOJIOTUYECKOTO TOBEJIEHUSI B OKPYXKaroIleH
cpene;

- OCYIIECTBJIATH OTOOpP MCTOUYHUKOB MH(opMaiu B MIHTepHETE B COOTBETCTBHH C
3alaHHBIM TIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE HMMEIOIUXCS 3HAHUM M IYTEM CpaBHEHMS
pa3IMYHbIX HWCTOYHUKOB BBIACNATh HMH(OpMAINIO, KOTOpas SIBISETCS MPOTUBOPEUMBOMN
WJTH MOKET OBITh HEIOCTOBEPHOM;

- HWCHOJB30BaTh NPU BBHINOJHEHUM YYEOHBIX 33JaHUN HAYYHO--TIOMYJISPHYIO
auTeparypy (U3MYECKOTO COJAEp)KaHUs, CIpPaBOYHBIE MaTepuajbl, PECYpChl CEeTH
WnuTepHer, BIaaeTh NpuéMaMu KOHCIIEKTUPOBAHMSI TEKCTa, IpeoOpazoBaHus HHPOpMAIIH
W3 OJTHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
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- cO03/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIE U YCTHBIE COOOIICHUS HAa OCHOBE
2—3 UCTOYHUKOB MH(OpMAIK (HU3UIECKOTO COACPKaHUsA, B TOM YUCIE IMyOIMYHO JIeNIaTh
KpaTKhe COOOILEHHUs O pe3yibTaTrax MPOEKTOB WM y4eOHBIX HCCIEIOBaHWM, MPU 3TOM
IPaMOTHO MCIOJIb30BaTh U3Y4YE€HHBIN MOHATUIHBIN annapar Kypca (GU3MKH, COIIPOBOXKIATh
BBICTYIUICHHE [IPE3CHTALNEM;

- [pH BHIIOJHEHWH Y4YeOHBIX TIPOCKTOB U HCCJIEIOBAaHUN paCHpenelsiTh
0053aHHOCTU B TIpyNIE€ B COOTBETCTBHMM C IIOCTABJICHHBIMM 3aJadyaMH, CJIECIUTh 32
BBIIOJIHEHUEM IIJJaHa JEeMCTBUM, aJeKBaTHO OLCHMBATh COOCTBEHHBIM BKJIag B
NeSITEeIbHOCTh TPYIIbI, BBICTPAWBAaTh KOMMYHMKAaTHBHOE B3aMMOJEHCTBHE, YUYMTHIBAs
MHEHHE OKPYKAIOIINX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

- HCHOJb30BATh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHHUE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSHHUS BELIECTBA, KPUCTAUIMYECKHE W aMop(HBIE Tea,
HACHIIIEHHBI ¥ HEHACHIIEHHBIN IMap, BIAXKHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS
SHEprus, TEIJIOBOM JBHUraTeib, AJIEMEHTAPHbBIN AJIEKTPUUECKUI 3apsijl, 3JIEKTPUYECKOe
10JI€, IPOBOHUKY U JUAJIEKTPUKH, TOCTOSTHHBIHM 3IEKTPUUECKUI TOK, MarHUTHOE T0JIE;

- pa3nMyath ABJIEHUS (TEIJIOBOE PACIIMPEHUE U CXKATHE, TeIIoNepeiada, TEIIOBOe
paBHOBecHe, CMauMBaHUe, KaWUISIPHBIC SBJICHUS, HCIIApEHUE, KOHICH AN, TUIABJICHNUE,
KpUcTalu3anus (OTBepAEBaHUE), KHUIIEHHE, Teruvlonepeaaya (TEIUIONpPOBOJHOCTD,
KOHBEKIMs, W3JIy4eHHE), JJIEKTpU3alMs TeJ, B3auMOJEicTBUE 3apsioB, JeHcTBUsA
AIIEKTPUYECKOTO TOKa, KOPOTKOE 3aMBIKaHWE, B3aUMOJCHCTBHE MAarHUTOB, JEHCTBHE
MarHUTHOTO TOJISl Ha TPOBOJAHMUK C TOKOM, SJIEKTPOMArHWTHAsE MHIYKINS) MO ONMHCAHUIO
UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOe
SIBJICHUE;

- pacro3HaBaTh IPOSBICHUE HM3YyYCHHBIX (U3NYECKUX SBICHUI B OKPYXKAIOIIEM
MHUpEe, B TOM dYHWClIe (pU3MUECKUE SBICHUS B TPHUPOJE: MOBEPXHOCTHOE HATSHKCHHUE WU
KallWUISIpHBIE SBJIEHUS B MpPUPOJE, KpUCTAUIbI B mpupone, uziaydeHue CouHna,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHME pOCHI, TyMaHa, HHes, CHeEra,
DIIEKTPUUYECKHE SBICHHS B aTMoc(hepe, AIIEKTPUUYECTBO JKMBBIX OPraHW3MOB, MarHUTHOE
nosie 3emiH, Apeiid MOoIM0CcoB, poidb MATHUTHOTO HOJS JUIS SKU3HH Ha 3emie, MOJISpHOe
CUsIHME, TpH 3STOM T[EPEeBOAUTH IPAKTHUECKYI0 3agadyy B y4eOHYI0, BBIJCIATh
CyIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

- ONHCHIBaTh W3y4YCHHBIC CBOWCTBA Tell W (U3NYECKHUE SBICHHS, HCIIOJIb3Ys
¢u3nveckue BeNMUYUHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPIHs, KOJIWYECTBO TEIJIOTHI,
ylienbHas TEeIIOEMKOCTh BEIECTBA, yJeNbHAas TEMJoTa IUIABJIEHUs, yAeJIbHas TeIuloTa
napooOpa3oBaHMs, yJelbHAs TEIJIoTa CropaHus TOIUIMBA, KOI()(UIMEHT MOJIE3HOTO
JIeMCTBUS TETIOBOM MAIlTMHBI, OTHOCUTEIbHAS BIAXKHOCTD BO3/yXa, DJIEKTPHUYECKHUH 3apsi,
cCHjla TOKa, OHJEKTPHUUECKOE HAIMPSHKEHUE, COMPOTHUBICHUE IPOBOJHMKA, YAEIBHOE
COIIPOTHBIIEHUE BEIIECTBa, paboTa W MOLIHOCTb DJEKTPUUYECKOIO TOKA), MPHU ONUCAHUU
NpPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCIOJIB3YEMBIX BEIMYUH, OO0O3HA4YECHUS WU
eIUHUIBl  (PU3MUYECKUX BEIUYMH, HAXOAWUTh (OPMYJBI, CBS3BIBAIONIME JIaHHYIO
Gu3MUeCKyr0 BEIMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TpaQHUKH H3YYEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEIUYHH;

- XapakTepu3oBaTh CBOICTBa Tels, (PU3NYECKUE SBICHUS U MPOLECCHI, HCIIONIb3Ys
OCHOBHBIE TIOJIOKECHHS MOJIEKYJISIPHO--KHUHETUIECKOH TEOpPUH CTPOCHHsS BEIECTBA,
NPUHIAIT CYMEPIIO3UINH oIl (Ha KadyecTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja,
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3akoH Oma i yyacTka Lienu, 3akoH J[xoyna—JleHna, 3akoH coOXpaHEHMs] SHEPTUH, IpU
3TOM JaBaTh CJOBECHYIO (OPMYIHMPOBKY 3aKOHAa M 3alHMCHIBATh €ro MaTeMaTH4YecKoe
BBIPa)KEHHUE;

- OOBACHATH (pU3MUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallull IPaKTHUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBIATH IPUUYUHHO-CIEICTBEHHBIE
CBSI3U, CTPOHUTH OOBACHEHHE M3 |—2 JIOTMYECKUX IIAaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX
CBOMCTBA (PU3NUECKUX ABICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

- pewarb pacy€THble 3ahaud B 2—-3 AEWCTBUS, UCHOJb3Yd 3aKOHBI U (HOPMYIIbI,
CBsI3bIBarOIME (U3NYECKUE BEIMUYUHBI: HA OCHOBE aHAJM3a YCJIOBUS 33Jaud 3alUChIBATh
KpaTKO€ YCJIOBUE, BBIABIATH HEAOCTATOK JAHHBIX JUIsSl pELIEHMsI 3a7jaui, BbIOUpATh 3aKOHBI
u GopMyibl, HEOOXOmUMBblE s €€ pelieHus, NPOBOAMTH pPAacyéThl M CpaBHHUBATH
HOJIy4EHHOE 3HaYeHHEe (PU3NYECKOM BEITMUMHBI C U3BECTHBIMU JIaHHBIMU;

- pacrio3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh IPU MOMOIIU (PU3UYECKHX
METOJI0B, MCIOJb3Yysl ONHUCAHUE UCCIICOBAHMSI, BBIICIATH IIPOBEPSEMOE MPEANOI0KEHNUE,
OLICHMBATh MIPaBUJIBHOCTh MOPSAKA POBEACHUS UCCIIEI0BAHMS, 1€1aTh BHIBOJIBI;

- IpOBOJAUTH ONBITHl MO HAOMIOACHUIO (U3UYECKUX SIBICHUNH MM (PU3HYECKUX
CBOWCTB TeJl (KamWUIApHBIE SBICHMS, 3aBUCUMOCTh IaBJIEHHs BO3/yXa OT €ro o0béma,
TEMIEPATYPbI, CKOPOCTU IpOLIecCa OCThIBAHUS M HArpeBaHMs MPU U3IYyYEHUH OT IBETa
U3ITy4arouiel (Moraomaroieil) moBepXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATyphl
KHUJIKOCTM U IUIOIAAM €€ TIOBEpXHOCTH, OHIEKTpU3aLus Tel M B3aUMOJEHCTBHE
NIEKTPUUECKUX 3apsijioB, B3aMMOJEHCTBHE IOCTOSIHHBIX MAarHUTOB, BHU3yalM3allus
MarHUTHBIX IOJIEW MMOCTOSIHHBIX MarHUTOB, JEHCTBHMSI MarHUTHOTO MOJS Ha IMPOBOJHUK C
TOKOM, CBOWMCTBAa 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUraTelsi IMOCTOSHHOIO TOKA):
(bopMynupoBaTh IPOBEPSEMBIE MIPEIOI0KEHHS, COOUPATh YCTAHOBKY U3 IPEAJIOKEHHOTO
000pyI0BaHUs, OUCHIBATh X0/ ONBbITA ¥ (HOPMYIUPOBATH BBIBO/IbI;

- BBIIOJHATH MpSMbIE M3MEPEHUS TEMIEPATYpbl, OTHOCUTEIbHOW BIAXXHOCTHU
BO3/yXa, CUJIbl TOKA, HAMIPSKEHUSI C UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JTaTYUKOB
¢u3nUecKux BENUYMH, CPaBHMBATh pPE3YJIbTaThl H3MEPEHUH C Yy4y€TOM 3aJaHHOMN
a0COJIIOTHON MOTPENIHOCTH;

- MPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3UUECKON BETMYUHBI OT APYTOH
C UCMOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTHUBIIEHUS IIPOBOJIHUKA OT €T0
JUIMHBI, IUIOIIAJX IIONEPEYHOr0 CEYEHHMS M YAEIbHOIO COINPOTHUBIIEHUS BEILIECTBA
IIPOBOJHMKA, CHUJIBI TOKA, MAYIIErO 4Yepe3 MPOBOJHUK, OT HANPSIKEHMS HAa MPOBOJHHKE,
UCCJIEIOBAaHUE IIOCJIEIOBATENIbHOIO M MapajuIeIbHOTO COEIWHEHUN MPOBOIHHUKOB):
IUTAHUPOBATh MCCJIEI0BaHUE, COOMpATh YCTAHOBKY M BBINOJHATH W3MEpPEHUs, CleAys
NPEUIOKEHHOMY IJIaHy, (UKCHpPOBATh Pe3yJbTaThl MOJYYEHHOW 3aBHCUMOCTH B BHUJE
TaOIuI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BaHUS;

- NpOBOJUTH KOCBEHHbIE  U3MEpeHHs  (U3MYECKUX  BeIMYMH  (ynaeibHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMNPOTHBJIIEHHE TNPOBOJHMKA, paboTa MW  MOIIHOCTh
AIIEKTPUYECKOTO TOKA): IUIAHUPOBaTh H3MEPEHHs, COOUpaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEAYs IPEIJI0KEHHON NHCTPYKLIUHU, U BBIYMCIIATh 3HAUYEHUE BETUUYHHBI;

- colOmoiath mOpaBWiia TEXHUKH OE€30MacHOCTH MpH padore c J1abopaTopHBIM
00opy0BaHUEM;

- XapakTepu3oBaTh MNPHUHLMUIBI JEHCTBUS H3YYEHHBIX NMPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOH Ha MX ONUCaHUs (B TOM 4YHCJE: CHCTEMa OTOIUIEHHS JIOMOB,
TUTPOMETp, NapoBasi TypOMHA, aMIIEpMETP, BOJIBTMETP, CUETUHUK IJIEKTPUUECKOM SHEPTuwy,
3JIEKTPOOCBETUTEIbHBIE TNPUOOPBI, HAarpeBaTelIbHbIE BJIEKTPONPUOOpPH  (IPUMEpHI),
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AIIEKTPUUYECKHE MPEIOXPAHUTEIH, YIEKTPOMATrHUT, HIEKTPOJBUTATENb TOCTOSTHHOTO TOKA),
UCTIONB3Ysl 3HAHMA O CBOWCTBaX (M3MYECKUX SBICHUA M HE0OXOoAMMBIE (U3NYECKUE
3aKOHOMEPHOCTH;

- pacro3HaBaTbh NPOCTbIE TEXHUYECKHE YCTPOUCTBA U M3MEPUTENIbHBIE TPHUOOPHI 110
CXeMaM U CXEMAaTUYHBIM DPHCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, ICHXPOMETP,
TUTPOMETP, IBUTATENb BHYTPEHHETO CTOPAHHUSI, AIEKTPOCKOII, PEOCTAT), COCTABISTH CXEMBI
JIEKTPUUECKUX LENeH ¢ MOCIe0BATENbHBIM U MapaljIelIbHbIM COEMHEHUEM 3JIEMEHTOB,
pasyinyas ycJIoBHbIe 0003HaUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIeTIeH;

- IpUBOAMTH HIpUMEpPbl (HAXOAUTh HMH(OPMALMI0 O MPUMEPax) IMPAKTUYECKOTIO
UCTIOJIb30BaHUSl (U3MYECKUX 3HAHUKA B TIOBCEAHEBHOM JKM3HU s OOecredyeHus
0e30macHOCTH Tpu  oOpamieHuH ¢ [pudopaMH M TEXHUYECKUMH YCTPOHCTBAMH,
COXPaHEHMsI 3/10pOBbsl U COOIIOEHUS HOPM IKOJIOTHYECKOTO MOBEAECHUS B OKpY’KaroLlen
cpere;

- OCYIIECTBIJIATH MOMCK MH(pOpMaruu (U3NIecKoro coaepkanusi B urepuere, Ha
OCHOBE MMEIOUINXCS 3HAHUW U IyTEM CPaBHEHUS JOMOTHUTEIBHBIX HCTOYHUKOB BBIJICIATH
UH(POPMALINIO, KOTOpas SBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;

- HCHOJb30BAaTh HPU BBINOJHEHUM Y4YEOHBIX 3aJaHUN HAy4YHO--TIOMYJISPHYIO
auTeparypy (U3MYECKOTO COACp)KaHUs, CIpPaBOYHBIC MaTepHajbl, PECYpChl CETH
WutepHer, BnaneTs npuéMamMu KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus WHGOpMAIHN
U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;

- co3iaBaTh COOCTBEHHbIE IMCbMEHHBIE M KPAaTKUE YCTHbIE COOOIEHUs, 00001mas
UHPOPMALIMIO U3 HECKOJIBKUX HCTOYHHKOB (MU3WYECKOTO COACP)KAaHUS, B TOM YHUCIIE
MyOJIMYHO TPENICTABIIATh PE3YIbTAThl MPOSKTHOW I MCCIIE0BATEILCKOMN JesITeIbHOCTH,
OpU 3TOM T'PaMOTHO HCIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOK/JATh BBICTYIIJICHHE IPE3CHTALIUEH;

- TIpH BBIIOJHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUHA (PU3NYECKUX MPOIECCOB
pacripenensaTb OOS3aHHOCTH B TPYIIE B COOTBETCTBHMHU C TIOCTABICHHBIMH 3aJadyaMH,
CJIEZIUTH 32 BBIMOJIHEHUEM IUIaHa ACUCTBUI U KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBATh
COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh TIPYIIBL, BHICTpaUBaTh KOMMYHUKAaTHBHOE
B3aMMO/ICHCTBHE, TIPOSIBIISSI TOTOBHOCTH pa3pemaTh KOH(QIUKTHIL.

K xonmy oOyueHust B 9 Kjacce mpeIMeTHBIE pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

- HCHOJb30BaTh IMOHATHUA: CHUCTEMa OTCYETA, MaTepHajbHas TOYKa, TPAEKTOPUS,
OTHOCHUTEJIFHOCTh MEXaHWYECKOTO JBIKEHHs, nedopmaius (ympyras, IUTacTHYecKas),
TPEeHHUE, IMEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh M TIEPETrPY3KH, EHTP TSHKECTH,
abCoJIIOTHO TBEPAOE TENO, LIEHTP TSXKECTU TBEPAOrO Teja, paBHOBECHE, MEXaHUYECKHE
KoJIeOaHUsl U BOJHBI, 3BYK, HHPPA3BYK U YJIbTPa3BYK, 2JIEKTPOMArHUTHbIE BOJHBI, IIIKaJA
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJTM30PYKOCTh M JAIIbHO30PKOCTH, CIIEKTPHI UCITYCKaHHS U
TIOTJIOIIEHMSI, anb(da-, 6eTa- ¥ raMMa-u3Ty9eHUs, H30TOIIbI, SiAePHAst YHEPTeTHKA,;

- pa3nuyath SABJICHUS (paBHOMEPHOE U HEpaBHOMEPHOE MPSIMOJIMHEHHOE IBUKEHHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOEe IBM)KEHUE, CBOOOJHOE MaJeHUE TeJ, PaBHOMEpPHOE
JIBI)KEHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTHBHOE JBIKEHHUE, KOJIEOaTEIbHOE
JIBIDKCHUE (3aTyXarollue M BBIHYXJICHHBIC KoJIeOaHWs), pe30HAHC, BOJHOBOE JIBIIKCHHE,
OTpa’keHHE 3BYKa, IPSIMOJIMHEHHOE paclpoCTpaHeHHEe, OTPAXKEHUE U MPEIOMIICHHE CBETa,
MIOJTHOE BHYTPEHHEE OTPaXEHHE CBETa, Pa3jioKeHUE OeJoro CBeTa B CIEKTP M CIOXKEHHE
CIEKTPANBHBIX  IIBETOB,  JHUCIIEPCHS  CBETAa, €CTECTBEHHAs  PaJHOaKTUBHOCTH,
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BO3HUKHOBEHUE JIMHEWYATOro CHEKTpa M3JIy4eHMs) 110 OIHCAHUI0 HX XapaKTEPHbIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3UUECKOE SBJICHUE;

- pacro3HaBaTh IPOSIBJICHHUE H3YYCHHBIX (IU3NYECKUX SBICHUI B OKPYXKAIOIIEM
mMupe (B TOM uuciie (PU3MYECKHE SIBICHUS B MPUPOJE: HPUIMBBI M OTJIMBBI, JBHKCHHE
mw1aHeT COJHEYHOH CUCTEMBI, PEaKTHBHOE JBHUKEHHE >KUBBIX OpPIaHU3MOB, BOCHPHSTHE
3BYKOB JKMBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHYECKHE BOJHBI, IIyHAMH, 3XO, I[BE€Ta Tell,
ONTUYECKHE  SIBJIEHUS B  MpUpoAe,  OHOJOrMYecKoe  JIEeHCTBHE  BUAMMOIO,
yIbTPa(uOJETOBOrO U PEHTIEHOBCKOI'O M3JIy4€HUI, €eCTEeCTBEHHBIN pajinOaKTUBHBIN (oH,
KOCMHMYECKHE JIy4d, paJMOAKTHUBHOE HW3IydeHHE IMPUPOAHBIX MHHEpPaIoB, JeicTBHE
paZMOaKTUBHBIX M3JIY4EHMH Ha OpraHU3M 4YelOBEKa), Ipd OSTOM NEPEBOIUTH
NPaKTUYECKYI0 3a1ady B Yy4eOHYIO, BBIIEIATH CYIIECTBECHHBIC CBOWCTBA (IIPU3HAKH)
(bu3nUecKuX sBICHUIA;

- ONMChIBaTh M3y4YCHHbIE CBOWCTBA Tel M (U3NYECKHUE SBICHHS, MCIIONIb3Ys
¢u3nueckue BeNWYHMHBI (CPeIHSAS M MTHOBEHHAs CKOPOCTh Tella NpU HEPaBHOMEPHOM
JBUKEHUM, YCKOpEHHUE, MepeMelleHHue, MyTh, YIioBas CKOpPOCTb, CWJIa TPEHHs, CHUJIa
yIPYroCTH, CHUJa TSKECTH, YCKOPEHHE CBOOOJHOrO MaJeHMs, BEC Tela, UMIYJIbC Tena,
UMIIYJIbC CHJIBI, MeXaHudeckas padoTa M MOUIHOCTb, MOTEHIMaJbHAs SHEpPrus Tena,
MOJHATOTO HaJ IOBEPXHOCTHIO 3€MJIM, IOTEHLUAlbHAas SHEPrus CXKaTod NPYKUHBI,
KMHETUYECKasi dHEPIus, IOJHAs MEXaHWYecKas dHeprus, Nepuoj M 4YacToTa KoseOaHui,
JUIMHA BOJIHBI, T'POMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBeTa, IIOKa3aTelb
IOpPEJIOMIIEHUS] Cpelbl), NpPU ONUCAHWU IPABWIBHO TPAaKTOBaTh (PU3MUYECKUI CMBICI
UCTIOJIb3YEMBIX BEJIMYWH, OOO3HAUYECHUS M EAMHUIBI (U3NYECKUX BEIUYMH, HAXOIHUTH
(GopMyIIBI, CBS3BIBAIOIINE MaHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTMMH BEINYHHAMHU,
CTPOUTH I'paMKH U3YYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

- XapakTepu3oBaTh CBOICTBa Tels, (U3NYECKHUE SBICHUS U NPOLECCHI, HCIIOJb3Ys
3aKOH COXPAHEHHUS YHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIUI CYNEPIIO3ULIUN CHJI,
INPUHLIAIT OTHOCUTENbHOCTH ['anmuines, 3akoHbl HblOTOHA, 3aKOH COXpaHEHHs] MUMIIYJbca,
3aKOHBI OTPAKEHUS U MPEJOMIICHUS CBETA, 3aKOHBI COXPAHEHMsI 3aps0BOI0 M MacCOBOTO
quceNl MpU SACPHBIX PEeaKLMAX, IPU 3TOM JlaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

- OOBACHATH (U3NYECKUE MPOLIECCHl U CBOMCTBA TE€JN, B TOM YHUCIE U B KOHTEKCTE
CUTyallMil IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATh NPUYMHHO--CIEACTBEHHbBIE
CBSI3U, CTPOUTH OOBACHEHHME M3 2—3 JIOTMYECKUX INAaroB ¢ OMOpOM Ha 2—3 U3yuYeHHBIX
CBOICTBa (PU3NUECKUX SBICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

- pemarb pacu€THblEe 3a7ayd (OMUparolIvecs Ha CUCTEMY M3 2—3 ypaBHEHHII),
UCTONB3Yysl 3aKOHBI M (OpMYJbI, CBs3bIBalOIIME (DU3MYECKHE BEIMYHMHBI: HAa OCHOBE
aHaJIM3a YCJIOBHUS 3a/aud 3alMCBIBaTh KPAaTKOE YCJIOBME, BBIABIIATH HEAOCTAIOIIME WM
M30BITOUYHBIE JAHHBIE, BBIOMpPATh 3aKOHBI M (OPMYJbl, HEOOXOIHWMBIE IJs pPELIeHUS,
IIPOBOAMTH PACUYETH U OLIEHHWBATH PEATHCTUYHOCTH MOJTYYEHHOIO 3HAUCHUS (U3UYECKOU
BEJIMYUHBI,

- pacro3HaBaThb NPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPU MOMOIIU (HU3UYECKHX
METOJIOB, HCIOJb3Ys ONMKUCAHUE HCCIIEOBAHMS, BBIJCNATH NMPOBEPIEMOE MPEIIOI0KEHNE,
OLICHMBAaTh MPABWJIBHOCTb TIOpSAJKAa TMPOBEACHUS HCCIEAOBAHUS, JeJaThb BBIBOJBI,
UHTEPIPETHUPOBATH PE3YJIbTAaThl HAOIIOIEHUH U OIBITOB,;

- T[pOBOJUTH OMBITHl MO HAOMIOACHUIO (U3UUECKUX SIBICHUNH MIM (PU3HIECKUX
CBOMCTB TeN (M3y4eHHE BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpPAHEHUS SHEPIHH,
3aBHCUMOCTh NepHuoja KoJieOaHUH MPYKWUHHOTO MasiTHUKAa OT Macchl Ipy3a U >KECTKOCTH
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OPY)KUHBl M HE3aBHUCUMOCTh OT aMIUIUTYIbl MajblX KoJieOaHUl, NpsAMOIMHEHHOE
pacrpocTpaHeHHE CBeTa, pa3joXKeHHe Oenoro cBera B CIEKTP, HM3YYCHHE CBOWMCTB
M300paXeHHUST B TUIOCKOM 3€pKalie W CBOMCTB M300paKeHHs MpeaMeTa B coOuparomei
JMH3€, HAOJIOJEHUE CIUIOMIHBIX M JIMHEWYaThIX CIEKTPOB H3IyYEHHS): CAMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 0OOpYHOBaHMs, OMUCHIBATH XOJ OMBITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BHIBOIBI;

- IPOBOJAUTH IIPU HEOOXOAUMOCTH CEPUIO MPSIMbIX U3MEPEHUH, ONpeeiss cpeiHee
3HAYeHUE U3MepseMOM BelMYMHbI ((POKYCHOE pacCTOosHHE COOMpPAIOLIEH JIMH3BI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHusl (M3MEPUTEIBHOTO MPUOopa);

- TpOBOJUTH  HUCCIICAOBAHME  3aBUCHUMOCTEH  (U3UYECKUX  BEIMYHH  C
UCTIOJIb30BAaHUEM MpPSMBIX HM3MEPEHU  (3aBUCHMOCTh IyTH OT BpPEMEHH MpHU
PaBHOYCKOPEHHOM  JBIJKEHMM 0€3 HadalbHOM CKOpPOCTH, Iepuoja KojeOaHHiH
MaTeMaTHYeCKOro MasiTHUKA OT JUIMHbI HUTH, 3aBUCUMOCTH YIJjla OTPa)KEHUs CBETa OT yIJia
najieHusl W yrjia TpejoMJIeHHS OT yIyla TMaJeHHs):. IUJIaHWPOBAaTh HCCIIEAOBAaHHE,
CaMOCTOSITENIFHO ~ COOHMpaTh  yCTaHOBKY, (DUKCHPOBaTh pPE3YyNbTaThl  IOJYYEHHOU
3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHJE TaOnMLl M TpaduKoOB, AeiaTh BBIBOJBI IO
pe3yibTaTaM UCCIIE0BaHuUS;

- IPOBOJUTH KOCBEHHBIC M3MEpeHUs (PU3MUECKUX BEIWYHH (CPEAHSAS CKOPOCTH U
YCKOpPEHHE Tella TMPU PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOIHOTO TMaJeHHS,
KECTKOCTh MPY)KUHBI, KOI()(UIUEHT TPEHHsI CKOJIbKEHHUs, MexaHuuyeckas pabora H
MOIIHOCTb, YaCTOTa U MEPUOJ KoJeOaHUH MaTeMaTHYeCKOro U MPYKUHHOI'O MasiTHUKOB,
ONTUYECKasi CHJIa COOMPAIONICH JIMH3BI, PAJUOAKTUBHBINA (DOH): TUIAHUPOBATH M3MEPECHHUS,
coOMpaTh OKCIEPHUMEHTAIbHYIO YCTAaHOBKY ¥  BBIIOJHATH WM3MEPEHUsS, CIEAys
IPEUIOKEHHOW HMHCTPYKLUM, BBIYUCIATh 3HAYEHHME BEJIWYMHBI W aHAJIM3UPOBATh
HOJIy4EeHHBIE PE3YJIbTaThl C YUETOM 3aJJaHHOM MMOTPEUIHOCTH U3MEPEHNUH;

- coOmroaTh TpaBWJIa TEXHUKH OE30MACHOCTH NpU paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

- pa3nuMyaTh  OCHOBHBIE  TPU3HAKW  HU3YyYEHHbIX  (pu3Myeckux  Mojenei:
MaTepHajbHasi TOUKa, aOCOIIOTHO TBEP/OE TEJI0, TOUCUHBIM UCTOUHUK CBETa, Jy4, TOHKas
JIMH34, TUTaHeTapHasi MOJIENb aTOMa, HYKJIOHHAst MOJIEJIb aTOMHOTO SIApa;

- XapakTepu3OBaTh NPHHIMUIBI JTEHCTBUS W3YUEHHBIX NMPHOOPOB M TEXHUYECKHUX
YCTPOMCTB € ONOPOH Ha MX OMHUCAHUA (B TOM YHUCIE: CIMJIOMETp, JNATUUKHU MOJO0XKEHUS,
paccTosHUS U YCKOPEHMs, PaKeTa, 9XOJOT, OYKH, HEePUCKOI, (OTOAIMapaT, ONTHYECKHE
CBETOBO/IBI, CIIEKTPOCKOTI, JO3UMETP, KaMepa BuibcoHa), HCTOIB3ysl 3HAHHS O CBOWCTBAX
(bu3nyecKuX SIBICHUN U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

- HCHOJB30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIbHBIX NMPUOOPOB M TEXHOJOIMUYECKHX IPOLECCOB MPU pEIIECHHH
y4eOHO--TIPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMBI JUIS TOCTPOCHUS W300paKeHW B
TUTOCKOM 3€pKaJie M cCOOMparoIe JrH3e;

- NpHUBOAMTH HpPUMEpPbl (HAXOAUTH HMH(POPMAIUMIO O MPUMEPax) MPAKTUYECKOTO
UCTOJIb30BaHUSl (U3MYECKUX 3HAHUH B TIOBCEAHEBHOM JKM3HM M oOecredyeHus
0e30MacHOCTH TMpH OOpalleHHuH C MnpudopaMH U TEXHUYECKUMH YCTpoOilcTBamH,
COXpaHEHHsI 3/I0POBBSI M COOIIOICHUS] HOPM SKOJIOTHYECKOTO TOBEICHUS B OKPYKAIOIIECH
cpene;

- OCYIIECTBJIATh MOUCK HH(popmanuu ¢uszndeckoro cojaepxkanus B HHTepHere,
CaMOCTOSITENTIbHO  (pOpPMYITUpPYsT TIOMCKOBBIM 3allpoC, HAXOOUTh IIyTH ONpEACTICHHUS
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JOCTOBEPHOCTH MOJYYCHHOM WH(POpPMAllMM Ha OCHOBE HMEIOUIUXCS 3HAHUH W
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB;

- HCHOJb30BaTh MpPHU BBINOJHEHUM Y4YEOHBIX 33JaHUN HAy4YHO--TIONMYJISPHYIO
AUTEpaTypy (U3MYECKOTO COAEP)KaHUs, CIPaBOYHBIE MaTepuajbl, PECYpChl CETH
WuTtepHer, BnaseTh npuéMamMu KOHCIIEKTUPOBAHHS TEKCTa, IpeoOpa3oBaHus nH(GOpMaIHU
U3 OJJHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

- co3jaBaTh COOCTBEHHbIE IIMCBMEHHBIE W YCTHBIE COOOLICHMS Ha OCHOBE
UHPOPMALIMM U3 HECKOJbKHUX HCTOYHUKOB (U3NYECKOTO COJACpXKAHUA, IyOINYHO
IIPEICTABIIATh PE3yNbTAaThl IPOCKTHOW WM UCCIIENOBATEIbCKON AEATEIbHOCTH, IIPA 3TOM
IPaMOTHO HCIOJb30BAaTh U3YUCHHBII MOHATUHHBINA amnmapar u3ydaeMoro paszaena (Gpusuxu
U CONPOBOXAATh BBICTYIUICHHWE Tpe3eHTaluell ¢ yd€ToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKIIETr0 MUpa
bu6nmoreka [IOK
1.1 ) - 1
H3Hia - Hayka o fipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 ) 1
VISHFACCICHE BEMIHIE https://m.eds00.ru/7f416194
13 EcTecTBEeHHOHAy4YHBIN METOJ 1 1 bubnuoreka [JOK
' HO3HAHUS https://m.edsoo.ru/7f416194
Htoro no pazneny 3
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bubmuorexa [JOK
21 CTpociie BellecTsa 1 https://m.edsoo.ru/7f416194
59 JIBr>kKeHre U B3aUMOJICCTBHE YaCTHI] 3 1 bubmuorexa [JOK
' BEIIlECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTATHBIC COCTONHMA BemectEa https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
bu6nuoreka [IOK
3.1 M 3
CXAHMHCCROC ABHACHHC https://m.eds00.ru/7f416194
3.2 Wnepuusi, Macca, MIOTHOCTb 7 1 2 bubmmorexa [JOK

https://m.edsoo0.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Bbubnuoreka LIOK

3.3 Cuna. Bupst cun 12 2 https://m.edso00.ru/7f416194
Wroro no pazueny 22
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
apienue. [lepegaua gaBieHus
4.1 ié BIMH TCJ'II;MHI/I >1<I/il KOCTSIMHU U 3 bubmorexa LOK
' pA - KA https://m.edso0.ru/7f416194
rasamu
bu6nuoreka [IOK
4.2 Jlasierie xuKoCTH S https://m.edsoo0.ru/7f416194
bubnnoreka IIOK
4.3 ATnmocepHoe naBenme S https://m.edsoo.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 8 2 bubnnoreka IIOK
' MOTPYKEHHOE B HUX TEJO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrUust
bubmmoteka [IOK
51 PaboTa u momHOCTS 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctere mexanm3mb! 6 2 https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
53 Mexanuteckas sneprus 4 https://m.edsoo.ru/7f416194
Hroro no paszneny 13
[ToBTOpUTENBHO-0000MIAIOIITNE YPOKHU 3
OBIIEE KOJIMYECTBO YACOB I10 68 10

[NPOT'PAMME
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8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne /it Konrposbubie Ilpaktuueckne  (uuppoBbie)
MPOrpamMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsl
Pa3nen 1. TeruioBble siBJeHUS
1.1 BryTtpennsis sneprusi. TermoBbie MpoIecch 12 1 2 Eﬁsﬁﬁfﬁggﬁmsme
12 CTpoeHue BellecTBa U U3MEHEHHE €TI0 10 1 1 bubnnoreka [HOK
' arperaTHbIX COCTOSIHUI https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 22
Pazgen 2. diekTpuyeckre 1 MAarHUTHBIE SIBJIEHUS
DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella bubnuorexa [JOK
2.1 . 5
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 IT 22 2
OCTOTHHBII SICKIPHICCIII TOK > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
23 MartiTibe AB1eHI 0 1 2 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 33
Pa3pnen 3. CBeToBbIe AIBJICHUSA
31 Hcrounnku cBeta. PacnpocTpanenue ceera. 4
o 3aKOHBI PETOMIICHHS U OTPAXKECHHsSI CBETa
3.2. JIun3b 6 1 1
Hroro no pazneny 10
[ToBTOpHUTENEHO-0000IIAIOIINE YPOKHU 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 11
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoabusie IIpakTuueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexanun4deckue siBJICHHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 13 1 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 27 1 2
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 7
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 47
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bubmuoreka [JOK
21 Mexamieckue konebarms 10 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 6 1
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 16

Pasznen 3. BJICKTPOMEIFHI/ITHOQ IMOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DNEeKTPOMarHuTHOE MOJIE U 12 1 bubnnorexa [JOK
3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 12
Pa3nes 4. CBeToBbI€ SAIBJICHUS
41 3aKOHBI pacIpOCTPAHEHHUs CBETa 3 bubmmorexa [OK

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

4.2 JlH3bL 1 ONTHHECKHE MPHOOPD! 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Onruueckue criekTpsl. [[Bera Ten 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 7
Paznen 5. KBanToBBI€ SIBJIEHMSI
5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM 3 bubmorexa HOK
' Y - https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO A/pa 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 SnepHble peakuu 5 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 11
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOAY/Ib
[ToBTOpenue u 0000IIEHUE CONEPIKAHUS bubnuoreka [IOK
6.1 9
Kypca pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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