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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMma no ¢u3rke Ha ypoBHE OCHOBHOI'O 00IIero o0pa3oBaHUs COCTABJIEHA HA OCHOBE MOJIOXKEHHIM
u TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOH 00pa3oBaTelbHON INPOrpaMMBbl,
npencrasieHHbix B I'OC 000, a takke ¢ yd4érom QenepaiabHON pabodeld MmporpamMmbl BOCIIUTAHHS U
Konuenmuu npenonaBanusi yuebHoro npeamera « Du3nkay.
Copep:xanue mporpaMMsl o (U3HMKE HANpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHOHAYYHOU IPaMOTHOCTH
o0yJaroImuxcs M OpraHU3aluI0 M3y4deHHs (U3MKU Ha JEATEIbHOCTHOW OCHOBe. B mporpamme mo ¢usuke
VYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTro mpeamera B peanusanuu Tpebdoanuii @I'OC OO0 k 1uiaHupyeMbIM
JUYHOCTHBIM U METaNpeJIMETHBIM pe3ysbTaraM OOyuYeHHUs, a TaKKe MEeXKIPEeIMETHbIe CBSA3H €CTECTBEHHO-
HAyYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUsl.
[IporpamMMa mo ¢u3MKe yCTaHABIMBACT paclpeielicHHue ydeOHOro mMarepuana 1Mo rojam oOydeHus (1o
KJlaccaMm), MpeAjaraeT MPUMEPHYIO IOCIEJ0BATEIbHOCTh MU3yYEHUS TE€M, OCHOBAHHYIO HA JIOTUKE pPa3BUTHS
MIPEIMETHOTO COICPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yYaromnXCs.
[IporpamMMma mo ¢usuke pazpaboTaHa C ENbI0 OKa3aHHUS METOAMYECKON MOMOIIM YYUTETIO B CO3JaHUH
paboueii mporpaMmbl IO y4eOHOMY MTPEIMETY.
@dusuka SABISETCS CUCTEMOOOPA3YIOUIMM JUIsl €CTECTBEHHOHAYUHBIX YYEOHBIX IPEIMETOB, HMOCKOJIbKY
(bu3nyecKkre 3aKOHbI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHUMN, U3y4aeMbIX XUMUEH, OMOJIOTHel, acTpOHOMUEH U
¢busnueckoil reorpadueili, BHOCUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa, MpPeJoCTaBisieT Haubojee
SICHBIE 00pa3Ibl MPUMEHEHUSI HAYyYHOT'O METOJIA MMO3HAHMS, TO €CTh CIO0co0a MOMYyYSHHS JTOCTOBEPHBIX 3HAHUM
0 MHUDE.
Opna W3 riaBHBIX 3a7ad (U3MUYECKOTO OOpa3oBaHMsI B CTPYKType 00IIero odpa3oBaHUsI COCTOUT B
(hOopMUPOBaHUH €CTECTBEHHOHAYYHOUW IPaMOTHOCTH U MHTEpEca K HayKe y 00yJaroImxcs.
W3yuenne ¢u3uku Ha 0a30BOM YpPOBHE IPEAIOJAaraeT OBJaJIEeHHE CICAYIOIIMMH KOMIETEHTHOCTSIMH,
XapaKTepU3YIOIIUMHU €CTECTBEHHOHAYUHYIO TPAaMOTHOCTb!
® HAy4YHO OOBSICHATH SIBJICHUS;
® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOT'O UCCIIEI0OBaHMS;
® UHTEpPHPETHPOBATh JAaHHBIE M MHCIOJb30BaTh HAay4HbIE JIOKa3aTelIbCTBA JJIS IOIYy4EHHS
BBIBOJIOB.
Henu wu3ydyenuss ¢u3MKM Ha ypOBHE OCHOBHOTO oOIIero oOpaszoBanus omnpezeneHsl B KoHuenmuu
npemnojiaBaHus yueoHoro npenmera «®@usnka» B o0pa3oBaTesbHBIX opraHu3anusax Poccuiickoit ®eneparum,
peanu3ylolMX OCHOBHbIE 00IIe00pa3oBaTeibHbIE IMPOrpaMMbl, YTBepkIEHHOW pemenueM Komnerun
MunucrepctBa npocseiienus Poccuiickoit @eneparuu (nporokon ot 3 aekadps 2019 r. Ne [1K4BH).
Henun usyvyenus ¢pusukn:
e 1puoOpeTeHre WHTEpeca U CTPEMIICHUSI 00Yy4aroIMXCs K HAYyYHOMY M3YUEHHUIO MPUPOJbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEN;

® pa3BUTHE MPEICTABIECHUH O HAy4YHOM METOJie MO3HAHHUA M (HOPMHPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIIECHHUS K OKPYAIOIIUM SIBIICHUSM;

e (opmupoBaHHE HAYYHOIO MHPOBO33PEHHS KaK pe3yjibTaTa M3y4yeHHUS OCHOB CTPOCHHUS MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue MpeAcTaBICHUN 0 PO GU3UKH IS PA3BUTHS IPYTHX €CTECTBEHHBIX HAyK, TEXHUKHU
U T€XHOJIOTHI;

® pa3BUTHE TPEJCTABICHUNH O BO3MOXKHBIX cdepax Oynymed mnpodecCHOHATbHOW AeSITeNbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOTOTOBKA K JalibHEiIIeMy 00y4eHHIO B 9TOM HallpaBJICHUH.

JlocTikeHre HTHX MeJed mporpaMMbl Mo (U3MKEe Ha YpOBHE OCHOBHOTO o00mIero ooOpa3oBaHuUs
o0ecrieunBaeTcs peleHueM CIeAYyoIuX 3aJay:
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e npuoOpeTeHWEe 3HAHWK O JAHCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAaHHYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e puoOpeTeHHe YMEHUN ONHUCHIBATh M OOBSACHATH (PUIMYECKUE SBICHUS C HCIOIb30BAHUEM
MOJyYEHHBIX 3HAHHI;
® OCBOCHHE METOJIOB pEIICHHs MPOCTEUIINX PACYETHBIX 3a/ad C HCIOJIb30BAaHUEM (U3HUECKUX
MOJIeTIeH, TBOPUYECKUX M MPAKTUKOOPUEHTUPOBAHHBIX 3a71a4;
® pa3BHUTHE YMCHHI HAOIIOAATH NMPUPOIHBIC SBICHUS U BBIMOJHITH OMBITHI, TaOOPATOpPHBIE PaOOTH U
IKCIIEPUMEHTAIBHBIC UCCIICAOBAHMS C UCTIOIB30BAHUEM N3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB PAOOTHI ¢ WH(pOpMaIMEld (U3NISCKOT0 COACpIKaHUS, BKIOYas HHQOpPMAIHIO O
COBPEMEHHBIX JIOCTHKCHUSAX (DU3HMKH, aHATIN3 M KPUTHUECKOE OLICHUBAHUE MH(POPMAIINH;
® 3HAKOMCTBO CO cdepamMu TPOPECCHOHATBHONW JEATEIBHOCTH, CBSI3aHHBIMU C (DU3UKOW, U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIDKEHHSX (PH3UUECKON HAYKH.
Ha usyuyenune ¢usuku (6a30BbIi YPOBEHB) HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus OTBOIUTCS 238
4yacoB: B 7 kiiacce — 68 4acoB (2 daca B Heneno), B 8§ kiacce — 68 yacoB (2 vaca B Hezento), B 9 kinacce — 102
Jaca 3 Jaca B HEJIEII0).

[Ipennaraemeiii B mporpamMmme 1o (Qu3MKe ImepedeHb TabopaTopHbIX pPabOT U  OMBITOB HOCUT
PEKOMEHIaTeIbHBIN XapaKTep, YIUTEIb JIeTacT BEIOOP MPOBEACHUS Ta0OPATOPHBIX PabOT U OIBITOB C YIETOM
WHJIMBUIYAIBHBIX OCOOCHHOCTEM O0O0YyYaromuxcsi, CIHCKa 3KCIEPUMEHTAIbHBIX 3aJaHul, MpEIIaraéMbix B
pamMKax OCHOBHOI'O IF'OCY/IapCTBEHHOI'O SK3aMeHa Mo (PHU3uKe.

COJAEP/KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKILET0 MUPA.

dusnka — Hayka o mpupoje. SBnenus npuponsl. PU3NYECKUE SBICHUS: MEXaHMYECKHE, TEIUIOBBIC,
ANEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. M3mepenue ¢usmyeckux BenuunH. Dusmueckue npubopsl. I[lorpemHocTsb
n3MepeHnil. MexayHapoiHast CUCTEMA €IMHUIL.

Kaxk ¢usuka u npyrue ectecTBeHHbIE HAyKU U3y4alOT MpUpoay. EcTrecTBEeHHOHAYUHBIN METO TTO3HAHMUS:
HaOIo/IeHNe, MMOCTAaHOBKA HAYYHOT'O BOIMPOCA, BBIABMIKEHHE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TUIIOTES,
o0BsicHEHHE Ha0M01aeMoro sBieHus. Onucanue GU3nIecKuX SBICHUH ¢ TOMOIIBI0 MOJIEIEH.

Hemoncmpayuu.

1. Mexanuveckue, TEIUIOBbBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHHUS.

2. @wuszuyeckue MpuOOPHI U MPOIIeIypa IPSIMbBIX U3MEPEHUH aHAIOTOBBIM U ITUGPOBBIM MPHOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenue EeHbI ASICHUS KTl H3MEPUTEIHLHOTO TIPprOopa.

N3mepenue paccTossHAN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Ornpezenenue pa3MepoB MajbIX TEJ.

N3mepenne Temmnepatypsl Py MOMOIIN KUAKOCTHOTO TEPMOMETPA M TaTUYHMKA TEMIIEPATYPHI.
[IpoBeneHue wuccienoBaHusl MO TPOBEPKE THUIOTE3bl: JANBHOCTh MOJETA IMIAPUKA, MYIIEHHOTO
TOPU30HTANLHO, TEM OOJIbIIIEe, YeM OOJIbIIe BBHICOTA ITYCKa.

Pa3nea 2. IleppoHavyanbHbIe CBEeIeHHS O CTPOCHHMH BeleCTBA.

CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pazMepbl. ONBITHI, TOKAa3bIBAIOLINE JUCKPETHOE CTPOCHUE
BEILIECTBA.

I e
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JIBkeHue wactull BemlecTBa. CBsA3b CKOPOCTH JBM)KEHHS YacTHI] C Temmeparypoil. bpoyHoBckoe
nsuxkenue, Auddysus. BzaumonelicTBre yacTull BellecTBa: MPUTSHKEHUE U OTTAIKUBaHUE.

ArperaTtHble COCTOSHUSI BEILECTBA: CTPOEHHUE Tra3oB, XKUAKOCTEH U TBEPABIX (KPUCTAJUIMUECKUX) Tell.
B3auMocBs3p Mexay CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSIHHUSIX U UX aTOMHOMOJEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue OpOyHOBCKOTO JABUKCHUS.

2. Habmonenue nuddysun.

3. HabGmronenwue siBeHUN, OOBSICHSIOMIUXCS MPUTSHKCHUEM WM OTTAIKMBAHUEM YaCcTHII BEIIECTBA.

Jlabopamopuusie pabomost u onvimel.

1. Omenka nuaMeTpa aToMa METOJIOM PSAIOB (C UCOIb30BaHuEM doTorpaduii).

2. OnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACITUPEHUS T'a30B.

3. OmbIThI 10 OOHAPYKEHUIO JEHUCTBHS CHIT MOJIEKYJISIPHOTO MPUTSIKECHUS.

Pa3nen 3. /IBu:xeHMe U B3auUMo/ieilicTBHE TeJl.

Mexanuueckoe ABuxeHue. PaBHoMepHOe U HepaBHOMepHOe JBmxKeHue. Cxopoctb. CpenHss CKOpOCTh
MIPU HEPABHOMEPHOM JBMKEHUU. PacuéT myT U BpeMEHH JIBHKCHHSL.

SBnenue nnepuu. 3aKoH UHEPIMKU. B3anmonelicTBre Tell Kak MPUYNHA U3MEHEHUS! CKOPOCTH JIBHXKCHHUS
Ten. Macca kak Mepa uHepTHOCTH Tena. [lmoTHOCTh BemiecTBa. CBS3b MIIOTHOCTH C KOJTUYECTBOM MOJIEKYIN B
enuHuile 00bEMa BellecTBa.

Cuna kak xapakTepucTHKa B3aumojedcTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue cuibl ¢
MIOMOIIBIO TUHAMOMETpA. SIBJIEHHE TATOTEHUS U cuiia TsbkecTr. Cuiia TsHKEeCTH Ha IPYrux IiaHerax. Bec tena.
Heecomocts. CnokeHue cuil, HalpaBJICHHBIX MO OAHON mpsiMol. PaBHopelicTByromas cui. Cuna TpeHUs.
Tpenue ckonbXeHUs U TpeHHE MOKos. TpeHre B MIPUPOAE U TEXHUKE.

Hemoncmpayuu.

HalGmronenne MexaHU4ecKoro JBMKEHHUS Tea.

N3mepenne ckopocTu NpsIMOJIMHEUHOTO IBUKEHUS.

Habmtoienue sSiBJeHUS] HHEPIIHH.

HalGmronenne usMeHeHus: CKOpOCTH MPU B3aMMOICHCTBUH TEJl.

CpaBHeHHE MaccC MO B3aUMOJCHCTBHUIO TEII.

CnoxxeHue cuil, HallpaBJIEHHBIX MO OJHON MPSIMOH.

ﬂaﬁopamopubte padomout u onvimol.

1. Ompezaenenne CKOPOCTH PAaBHOMEPHOTO JBMIKEHHUA (IIapUKa B KUIAKOCTH, MOJACIU JIEKTPUUECKOTO
aBTOMOOWJIA U TaK Jiajee).

2. Omnpenenenue cpeHel CKOPOCTU CKOMBbKEHHUS Opycka WITH IIapuKa M0 HAaKIIOHHOM TIIOCKOCTH.

Ornpezenenue MIOTHOCTU TBEPAOTO TeNa.

4. OnbITH, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (nedopmariuu) Mpy>KUHBI OT MPUIIOKEHHOM
CHJTBL.

5. OneIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT Beca Tejla M XapakTepa

I

(98]

COIIPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3nen 4. laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ta3oB.

Hasnenne. CriocoObl YMEHBIICHUS U yBeIWYeHUsS AaBiieHus. JlaBieHue rasza. 3aBUCUMOCTH JIaBJICHUS
raza or o0bEéma, Temriepatyphl. [lepenavya naBieHUs TBEPABIMH TeJaMHU, >KHIAKOCTSIMH M Ta3aMH. 3aKOH
[Tackans. [THeBMaTHyeckue MamIMHBL. 3aBUCHMOCThH JNaBIEHHUS KUIKOCTH OT TIyOuHBI. [Hmapocratuyeckuit
napazgokc. Coobmiaromuecs cocyabl. [ MapaBanuecKkue MeXaHu3Mbl.

Atmocdepa 3emnu u atMmocepHoe aaBieHue. [IpuunHbI cymecTBoOBaHHS BO3YLIIHOW 000J0UKH 3€MITH.
Omneitr Toppuuennu. M3mepenne atMochepHOTO aBlieHHs. 3aBUCHUMOCTh aTMOC(EPHOTO TABIECHUS OT BBICOTHI
HaJ ypoBHEM Mopsi. [Ipubopsl 11t u3mepeHus aTMochepHOTo JaBICHHS.
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JlelicTBHE KUAKOCTU M raza Ha NMOTPYKEHHOE B HUX Teso. BelTankuBaronas (apxuMenoBa) cuia. 3aKoH
Apxumena. [InaBanue ten. BozayxormiaBanue.
Hemoncmpayuu.
3aBUCUMOCTbD JABJICHUS I'a3a OT TEMIIEPATYPHI.
Ilepenaya naBiaeHUS )KUIKOCTHIO U Ta30M.
CooOmiaromuecs CoCybl.
I'mapaBnuueckuit mpecc.
[IposiBnenue nericTBUs aTMOC(HEpHOTO TaBICHHUS.
3aBHCHUMOCTD BBITAIKHBAIONIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U INIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.
VYcnoBue mnaBaHMs TeN: IUIaBaHUE WM IOTPYKEHUE Ted B 3aBUCUMOCTH OT COOTHOIICHMS
IJIOTHOCTEH Tela U )KUJKOCTH.
Jlabopamopmuvie pabomol u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH Beca Tela B BOZe OT 00bEMa MOTpyKEHHOM B )KUIAKOCTh YACTH TeJa.
2. Omnpepenenrie BbITAIKUBAIOLIEH CUJIbL, JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTD.

e AN A

3. IlpoBepka HE3aBHCHUMOCTH BBITAJIKUBAIOUIEH CHIIbI, AEMCTBYIOLIEH HA TEJIO B JKUIAKOCTHU, OT MACCHI
Tena.

4. OnbIThl, [EMOHCTPUPYIOLIWE 3aBUCUMOCTb BBITAJKHUBAIOLIEH CHJIbI, JEWCTBYIOIIEHM Ha TEIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTH TE€JA U OT MIOTHOCTU KUAKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKHU U OIIPEACIICHUE €€ IPy30I10AbEMHOCTH.

Pa3nea 5. PaGora n MOIHOCTD. JHEprus.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocTeie MEXaHU3MBI: pblYar, OJI0K, HAKJIOHHAA IIOCKOCTh. [IpaBuio paBHOBecus poruara. [Ipumenenue
MpaBUjia paBHOBECHS pbluara K 050Ky. «3omotoe mpaBuio» mexanuku. KI1/] npocTteix mexanu3zmoB. [IpocTeie
MEXaHHU3MBbI B OBITY U TEXHHKE.

Mexannueckass »Heprus. KuHernueckas M mNOTeHIManbHas dHeprus. [Ipespamenue ogHOro BHIa
MEXaHWYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUs PHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopmuvie pabomol u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHUS IpPU PABHOMEPHOM JBIKEHMM Tejla IO TOPH30HTAJIbHOM

MTOBEPXHOCTH.

2. HWccnenoBaHue ycioBUi paBHOBECHUS pblyara.

3. Hsmepenne KII/] HakIOHHON MJIOCKOCTH.

4. HW3ydeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTUU.

8 KUIACC

Pa3nea 6. TenJioBble siBJICHUS.

OCHOBHBIE MOJIOXKEHHSI MOJIEKYJISIPHO-KMHETUUYECKON TEOpUHM CTPOEHUs BeullecTBa. Macca M pasmepbl
aTOMOB M MOJIEKYJI. OBITHI, TOATBEPKJAIOLINE OCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHOKUHETUYECKON TEOPHH.

Mopnenu TBEPAOIO, )KMIKOTO U Ta3000pa3HOTO COCTOSHMM BemecTBa. Kpucramnuueckue u amopdHbie
tena. OOBsICHEHHE CBOWMCTB Tra3oB, XHUAKOCTEH U TBEPIBIX TEl Ha OCHOBE MOJIOXKEHHUH MOJIEKYISIPHO--
KMHETHYeCKOW Teopuu. CMauMBaHKE U KallWJUIAPHBIE ABIEHUS. TEII0BOE paCIIMPEHUE U CKATHE.

Temnepatypa. CBsi3b TEMIEPATyphl CO CKOPOCTBHIO TEIUIOBOTO JIBUKEHUS YacTHLl. BHyTpeHHss sHEprusl.
CriocoObl M3MEHEHHUs1 BHYTPEHHEW SHEepruu: Terionepeaaya U coBepllieHue padoTel. Buael Teronepenauu:
TCIIIOMMPOBOAHOCTh, KOHBCKI WA, U3JITYUCHHUC.
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KonuuaecTBo TemnoTel. YenbHas TEMIOEMKOCTh BemiecTBa. TemmooOMEH M TEMJIOBOE pPaBHOBECHE.
VYpaBHenue terioBoro 6ananca. [lnaBieHue u oTBepJeBaHUE KPUCTAJUIMYECKUX BEIIECTB. Y AeJIbHAs TEIoTa
mnaBieHus. [lapooOpa3zoBanue u koHAeHcanus. VMcnapenue. Kunenue. YaenpHas TemioTa mapooOpa3oBaHUsI.
3aBUCHUMOCTh TEMIICPATypPhl KUTICHHUS OT aTMOC(HEPHOTO JTaBIICHUS.

Brnaxnocts Bo3ayXa.

DHeprus TOIMBA. Y IeJbHasl TeIJI0Ta CTOPaHHUSL.

[Tpunnumner padotel TemioBbix Asurateneit KIIJI termmoBoro nuratens. TenaoBbsie ABUTATEIN U 3alUTa
OKpY>KarollEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUHU B TEIUIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6mronenrne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

HaGmotenue sSBICHU CMAaYMBAHKS M KAMJUTSIPHBIX SIBIICHUH.
Haburoienue TemnoBoro pacimupeHus Ted.

W3meHneHue gaBiieHus ra3a npyu M3MEHEHUH 00bEMa M HarpeBaHUM WU OXJIAXKICHHUH.
[IpaBuna u3amMepeHus TeMIepaTypsl.

Bupael reruionepenayu.

OxmnaxieHre Ipy CoBepIICHUH PabOThI.

9. HarpeBanue rnpu coBepiieHUU padOThl BHEIIHUMU CHIIAMHU.

10. CpaBHEeHME TEIIIOEMKOCTEHN pa3IMYHbIX BELLECTB.

11. HabnroneHve KUIMeHUS.

12. HabGmtoneHue nocTossHCTBA TeMIEPaTyphl MPH IIABJICHHH.

13. Moaenu TemioBbIX IBUTATEIEN.

Jlabopamopuvie pabomsl u onvimol.

OMBITHI 110 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TMPUTSKEHUS.

XN h L=

OnBITHI IO BRIPAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOM CONIM WM caxapa.

OnbITH O HAOTIOIEHUIO TEIUIOBOTO PACHIMPEHHSI Fa30B, ) KUIKOCTEN U TBEPIBIX TEI.

Ormpenenenne naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OnbIThI, A1EMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3JyXa OT €ro o0bEéMa M HarpeBaHus WIH

OXJIQXKICHUSL.

6. IIpoBepka rumoTe3bl JUHEHHON 3aBUCHUMOCTU JJIUHBI CTOJIOMKA >KHAKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIepaTyphl.

7. HaOmroneHnue uW3MEHEHWs] BHYTPEHHEH HHEpruu Tella B pe3yibTaTe TeImionepeaayd U padboThl
BHEIIIHUX CHUIL

8. MHccnenoBaHue sBJIEHUS TEINIOOOMEHA NPU CMEIIMBAHUY XOJIOJHON U ropsiueil BOJbI.

9. OmpezneneHue KOJUYECTBA TEIUJIOTHI, TMOJIYYEHHOIO BOJOW TMpH TEMJIOOOMEHE C HarpeThiM
METAITUYECKUM LIUITUHAPOM.

10. Onpeenenne yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca UCTIapeHUsL.

12. Onpenenenne OTHOCUTENIBHON BIAXXHOCTH BO3/yXa.

13. Onpenenenne yieapbHON TEMIOTHI IJIABJICHUS JIbJA.

Nk =

Pazgen 7. diiekTpuyeckre 1 MarHuTHbIE SIBJICHUS.

Onektpusanus Ten. J[Ba poma 3JIEKTpUUECKUX 3apsAnoB. BzaumonelcTBhE 3apspKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTh CHIIBI B3aUMOJACUCTBUS 3apsDKEHHBIX TE OT BEMYMHBI 3apS/IOB U PACCTOSHUS MEXKIY
TeIamu).

Onektpruyeckoe moje. Hanpsok€HHOCTh dEKTPUYecKoro mojst. [I[puHIKIT CyTeprno3uiing JJIEKTPUIECKIX
noJsiei (Ha KaueCTBEHHOM YPOBHE).
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Hocurenu »snekTpuyeckux 3apsaoB. OJEMEHTapHbIM dekTpuueckuil 3apan. CrpoeHuwe aroma.
[IpoBOIHMKYM M AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOIO 3apsiia.

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUSA AJEKTPUUECKOrOo TOKA. ICTOUHMKH MOCTOSSHHOTO TOKA.
JIelCTBUS AIEKTPUUYECKOTO TOKa (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUYECKUN TOK B JKUIKOCTAX U
ra3ax.

Onektpuueckass wnenb. Cuwia Toka. OnekTpuueckoe HampsbkeHue. ConpoTHBIIEHHE ITPOBOJIHHUKA.
VYnenbHOE compoTuBieHuE BemecTBa. 3akoH Owma it ydactka uenu. llocimenoBaTenbHOe M MapaiebHOE
COEJMHEHHE ITPOBOJHUKOB.

PabGota u MOIIHOCTH 3NEKTpUUECKOro TOKa. 3akoH Jlxoyns—JleHma. Dnexkrpuueckue menu W
MOTpeOUTENH IEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHuThL. B3auMozeiicTBUE MOCTOSHHBIX MarHUTOB. MarHuTHoe noje. MarHuTHoe mose
3eMin W €ro 3HaueHue Ui KU3HM Ha 3emse. OnbIT Opcrena. MarHuTHOe Moj€ 3JEKTPUYECKOro TOKA.
[IpumeHeHne 5SIEKTPOMAarHUTOB B TeXHHUKE. JlelicTBME MarHUTHOrO IIOJi HAa IPOBOJHUK C TOKOM.
DneKTpoABUTaTellb IOCTOSHHOIO TOKa. Mcrosib30BaHue 3JE€KTPOABUTATENIEd B TEXHUUECKUX YCTPOMCTBAX U HA
TpPaHCIIOpTE.

Onertet Dapanes. SIBneHue snexkTpomMarHuTHOM wuHAyKuuu. IlpaBwno Jlenna. DnexkTporeHeparop.
CriocoOblI OTY4eHUS DJIEKTPUUECKOM SHEPTHH. DIEKTPOCTAHIIMHA Ha BO3OOHOBISIEMBIX HCTOYHUKAX YHEPTHUH.

/emoncmpayuu.

DnekTpu3anus Tel.
JIBa posia 2JIEKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOINA.
DNeKTpoCTaTUYECKask NHIYKIHUA.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY M TUAIEKTPUKH.
MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKH TOCTOSIHHOTO TOKA.
JlericTBUS 2IIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUH TOK B )KUJKOCTH.

. 'a30BBI1#1 paspsia.
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. I3MepeHune CHuiibl TOKa aMIIepMETPOM.

. I3MepeHue 27eKTpUUECKOro HapsyKEHUST BOJIBTMETPOM.
. Peocrar n mara3uH COnpOTUBIICHHUN.

. B3aI/IM0I[CI\/JICTBI/I€ IIOCTOSHHBIX MAarHuToOB.

—_—
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. MoaenupoBaHre HEBO3MOKHOCTH Pa3EICHHS MOJOCOB MarHUTA.
. MozaenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

. OnsIT OpcTena.

. MaraurtHoe nose Toka. DJIeKTPOMarHuT.
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. JleicTBHE MarHUTHOTO T10JIs1 HAa IPOBOJHUK C TOKOM.

. DNEeKTpoABUTaTENb IOCTOSIHHOTO TOKA.

. UccnenoBanue siBieHUs 3J1€KTPOMArHUTHON MHIYKIUU.
. OnbrTer @apanest.
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AW N —

. 3aBHCUMOCTH HAITPABICHHUS WHAYKIIHOHHOTO TOKA OT YCIOBUH €r0 BOZHUKHOBEHHUSI.
25. DaexTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimol.

1. OmbITHI 1O HAOIIOCHAIO AIIEKTPHU3AINHN Tl HHAYKIIUEH U TP COMTPUKOCHOBEHUH.
2. MHccnepoBaHue 1eMCTBUS AIEKTPUUECKOTO OIS HA TPOBOIHUKY U TUDJIEKTPUKH.

3. CoOopka u mpoBepKa pabOThI ANMEKTPUUECKON 1T TTOCTOSIHHOTO TOKA.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 50 ot 02.10.2023. UcnonHutens: CamaTtos A.H. 0 AIEKTPOHHbINA
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4. H3MepeHue U peryIrupoOBaHUE CHIIBI TOKA.

W3mepeHue u peryaupoBaHnie HapsHKEHUSI.

6. HccrenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3 PEe3UCTOP, OT COMPOTHBIICHHS PE3UCTOpa U
HaNpsDKCHUS Ha PE3UCTOpE.

9]

7. OnbITEL, JEMOHCTPUPYIOIINE 3aBUCUMOCTBH JJIEKTPUUYECKOTO COMPOTUBIICHUS IMPOBOJHUKA OT €ro
JUTMHBI, TUIONIAIU TIONIEPEYHOTO CEYCHUS M MaTepraa.

8. IlpoBepka mpaBuIia CIOKEHUS HAMPSHKEHUH MTPH MOCIIESI0BATEIIEHOM COCTUHEHHUH JIBYX PE3HCTOPOB.

9. TlpoBepka mpaBuiia JUIst CUIIBI TOKA MPH NMAPaJUICTBHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI SMEKTPUIECKOTO TOKA, UIYIIETO YepPe3 Pe3UCTOP.

11. OnpenerieHue MOITHOCTH JIEKTPUIECKOTO TOKA, BBIICISIEMOI Ha pe3UCTOpeE.

12. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAIPSIKCHUS Ha HEH.

13. Onpenenenue KII/I narpeBarens.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBHS TOCTOSTHHBIX MarHUTOB.

15. N3y4yeHne MarHuTHOTO TOJISl IIOCTOSTHHBIX MArHUTOB MPH UX OOBEINHEHUH U Pa3ICIICHHUH.

16. UccrnenoBanue NEiCTBUS JIEKTPHUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITBHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMMOJCHCTBHSI KaTYIIKH C TOKOM M MarHura OT
CHJIBI TOKA W HAINPaBJICHHSI TOKA B KaTYIIKE.

18. 3y4eHue neiicTBUS MAarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

19. KoncTpynpoBaHue U u3yueHHe padOoThl AJIEKTPOABUTATEIIS.

20. Uzmepenune KIIJ] anekTpoBUraTesibHON YCTAaHOBKH.

21. OnBITBI O HWCCIICAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM WHAYKIMH: WCCIEJOBAHNE HW3MEHEHHH
3HAYCHUS U HAINIPABIICHHUS WHIYKIIHOHHOTO TOKA.

9 KJIACC

Paszpnen 8. Mexanuyeckue siBJICHUSI.

Mexanunueckoe nBmxenue. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCUTEIBHOCTh MEXAHUUYECKOTO
NBUKeHUs. PaBHOMepHOE mpsMoianHelHoe aABuxkeHue. HepaBHomepHoe npsiMonnHeiHOe ABMxeHue. Cpeanss
¥ MTHOBEHHAs CKOPOCTh TeJia P HEPABHOMEPHOM JIBUYKECHHH.

Yckopenue. PaBHoyckopeHHOE npsiMonHeHOe BkeHne. CBoOoHOE manenne. OnbITel [anues.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u wactota oOpamieHus. JluneliHas u yrioBas
ckopoctu. LleHTpocTpeMHUTENBHOE YCKOPEHUE.

IIepBriit 3akoH HerotoHa. Bropoii 3axkon Herotona. Tpernit 3akoH Hprorona. IIpuHiun cyneproszunuun
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujla TPEHHUsSI CKOJIbKEHHUs, CHUJIa TPEHUs MOKOs, JIpyrue
BH/JIbI TPEHHUSL.

Cuna TSHKECTH U 3aKOH BCEMHPHOTO TATOTECHHs. Y CKOpeHHE CBOOOIHOTO MmajieHus. J|BHKeHWE TUIaHeT
Bokpyr CouHiia. [lepBas kocMuueckas ckopocTb. HeBecoMoCTh U nieperpys3ku.

PaBHOBecue MarepuanbHOM TOukH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEpAOrO TENMA C
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynsc Tena. M3menenne umnynbca. MMmynbc cuibl. 3aKOH COXpaHEHUsT UMIMYJbca. PeakTHBHOE
JBH>KEHUE.

Mexannyeckas pabota W MomHOCTh. PaGoTta cun TsokecTd, ynpyroct, TpeHus. CBsi3b JHEPrUU |
pabotel. [loTeHnManpHas SHEprus Teia, MOAHATOrO HaJl MOBEPXHOCTHIO 3eMiu. [loTeHuuanmpHas YHEpPrus
ckarod mnpyxusHbl. Kunermueckas osHeprus. Teopema O KHHETHMYECKOW SHEPruM. 3aKOH COXPaHEHUS
MEXaHWYECKON IHEPTUN.

Hemoncmpayuu.

1. HabnroneHune MexaHMYECKOTO ABMKCHUS TEIa OTHOCUTEIILHO Pa3HbBIX TE OTCUETA.
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CpaBHeHME TMyTe W TPAaeKTOPUN NBMXKEHHUS OJHOTO U TOTO € Tela OTHOCUTENIBHO Pa3HBIX Tell
OTCUETA.

H3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

HccnenoBanue nprus3HakoB paBHOYCKOPEHHOTO JIBUKEHHS.

HaGimroienne ABMKEHUS Tea M0 OKPYKHOCTH.

HaGmronenne MexaHWYeCKUX SIBJICHHH, MPOMCXOANIMX B cuctemMe oTcuéra «Tenmexka» mpu e
PaBHOMEPHOM M YCKOPEHHOM JBHKEHUU OTHOCUTEIHHO KaOMHETa (DU3HKHU.

3aBHUCHMOCTbH YCKOPEHHS TeJla OT MacChl Tejia U IEUCTBYIOIIEH Ha HETO CHJIBI.

HaGumroienne paBeHCTBa CHIT IPU B3aUMOJICHCTBUU TElL.

M3Menenue Beca Tenna npu yCKOPEHHOM JBHKCHUU.

[Tepenaua umnysbca Ipu B3aUMOJCHCTBUU TEI.

[IpeoOpa3oBanust 3HEPTUH MPH B3aUMOACHCTBHH Tell.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHre UMITYJIbCa TPU a0COTIOTHO YIIPYTOM B3aUMOJICHCTBUH.

Hab6mroenne peak THBHOTO JIBHOKCHHSL.

CoxpaHeHne MEXaHUYECKOH SHEPTHH MTPH CBOOOTHOM Ta/ICHHH.

CoxpaHeHne MEXaHUYECKOW PHEPTHH NPH IBUKEHUU TeJla MO/ IeUCTBUEM IPYKUHBI.

Jlabopamopuusie pabomot u onvimel.

1.

A S

10.

11.

KoHcTpyupoBaHue TpakTa Juis pa3roHa M JalbHEHMIEr0 PaBHOMEPHOTO JBHMIKCHHS IIApUKA MU
TCIICIKKU.

OnpeneneHne cpemHel CKOPOCTH CKOJBKCHHS OpyCKa WM JIBIDKCHHS IIapuKa IO HAKJIOHHOU
TUTOCKOCTH.

OmnpeneneHre yCKOPEHUs Tejla MPH PaBHOYCKOPEHHOM JIBMKEHHUH 10 HAKJIOHHOMW TUIOCKOCTH.
HccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHH INPH PaBHOYCKOPEHHOM MBIDKEHHH 0e3 HadalbHON
CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIM TMPU PABHOYCKOPEHHOM [IBIKEHUM O€3 HAYalbHOW CKOPOCTU MYTH
OTHOCSITCS KaK Psi/i HEYETHBIX YHCEI, TO COOTBETCTBYIOILIUE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.
I/ICCJ'IC)IOBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKCHUSA OT CUJIbI HOPMAJIBHOT'O JAaBJICHUS.
Omnpenenenue kodppuimeHTa TPEHHUS CKOTBKCHHSL.

Omnpenenenue KECTKOCTU MPYKUHBIL.

Omnpenenenue pabOThl CHIIBI TPEHHs] TMPU PABHOMEPHOM [BMKEHHHM Tella MO TOPU3OHTAIBHOMN
MTOBEPXHOCTH.

Omnpenenenne pabOTHl CHIBI YIIPYTOCTH MPH MOABEME TPy3a ¢ HUCIOJIB30BAHUEM HEIOIBHKHOTO U
MOJIBM>KHOTO OJIOKOB.

W3ydenne 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexannueckue Koj1e0aHUsI M BOJIHBI.

KonebarenbHoe npumkeHue. OCHOBHBIE XapaKTEPUCTHKU KoyieOaHMI: MepHoJ, 4YacToTa, aMILTUTY[A.
MaremaTHuecKuil 1 Ipy>KUHHBINA MasTHUKU. [IpeBparienue sHepruu Mpu KoyiedaTeaIbHOM JIBUKECHUH.

3aryxatomue Konebanusi. BoiHyxkneHHble Konebanusi. Pe3onanc. Mexanuueckue BosiHbl. CBoiicTBa
MeXaHU4YecKUX BOJH. [IponosbHbIE M monepeuHble BONHBL. /[JIMHA BOJIHBI U CKOPOCTb €€ PacIpOCTpaHEHMUS.
MexaHn4eckre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u yabTpa3ByK.

Hemoncmpayuu.
1. Habmronenue konebaHuit Tei o AeUCTBUEM CHIIBI TSXKECTH M CUJIBI YIIPYTOCTH.
2. HabGmonenue konebaHuii rpy3a Ha HUTU U Ha MPY>KUHE.
3. HaOmroneHue BHIHYKICHHBIX KOJICOAHUN U pe30HaHCa.
4. PacnpocTpaHeHue NPOAOJIbHBIX U NONEPEYHBIX BOIH (HA MOJEIN).
[okymeHT co3aaH B anekTpoHHon chopme. Ne 50 ot 02.10.2023. UcnonHutens: CamaTtos A.H. 0 AIEKTPOHHbINA
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5. HabmioneHue 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.
6. AKYCTHYECKHU pE30HaHC.
Jlabopamopuusie pabomot u onvimel.
OrmpezenieHre YacTOThl U IEPHOJIa KOJICOAHUI MaTEMaTHYECKOTO MasTHUKA.
OmnpeneneHne 4acToThl ¥ Mepro/ia KoineOaHui Mpy>KUHHOTO MasITHHKA.
HccnenoBanue 3aBUCUMOCTH Neproa KojaeOaHui OIBEHICHHOTO K HUTHU Tpy3a OT JIIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIepUoAa KojeOaHU Npy>KMHHOTO MasiTHUKA OT Macchl Ipysa.
[IpoBepka HE3aBUCUMOCTH NIEPHOJIa KOJIeOaHHil rpy3a, MOBEIIEHHOT0 K HUTH, OT MacChl rpys3a.
OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh TEPHOAA KOJIEOAHUN MPYKUHHOTO MasTHHUKA OT MacChl
rpy3a 1 KECTKOCTH NMPY>KUHBI.

7. VI3amepeHue yckopeHusi CBOOOJIHOTO Ma/IeHuUs.

Paznen 10. DinekTpoMarHuTHOE M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMArHUTHbIE BOJHBI. (CBOMCTBa AJEKTpOMArHUTHBIX BOJH. [llkama
ANEKTPOMArHUTHBIX BOJIH. Vcronbp30BaHNe 3JI€KTPOMAarHUTHBIX BOJIH IS COTOBOI CBSI3U.

DnexTpoMarHuTHas npupoa cBera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH.

2. BonHoBBIE CBOIICTBA CBETA.

SR e

Jlabopamopuusie pabomot u onvimel.
1. HM3ydeHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOMIIBHOTO TeedoHa.
Paznen 11. CBeToBbIe sIBJIEHUS.
JlyueBas monens cBeta. Mcrounuku ceta. [IpsmonuneiiHoe pacnpoctpaneHue cseta. 3atmenust ConHia
u JIynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKkoH OTpa>KEHUs CBETA.
[Ipenomiienne cBeta. 3akoH mpenomieHus cBera. llomHoe BHyTpeHHee OTpakeHHE CBeETa.
Hcnonps3oBanne MOJIHOTO BHYTPEHHETO OTPAXKEHHS B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xon nydeit B nuH3e. Ontudeckas cucrema (hoToarnmapara, MUKPOCKOINa U Tejeckomna. ['na3 kak
ONTHYECKasi CUCTEMA. BIM30pYKOCTh U 1aIbHO30PKOCTb.
Pasnoxxenue Genoro ceera B cnekTp. OnbiTel HptoToHa. CrioxkeHHe crieKTpaibHbIX 1[BETOB. [lucnepcus
CBeTa.
Hemoncmpayuu.
[IpsiMonuHETHOE paclIpOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuyenue n300paskeHH B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTruyeckuii CBETOBO/I.
Xom mydeit B coOuparomiei JInH3e.
Xop Jydell B paccenBaroLeH JIMH3E.
[Tonydenne n300pakeHuii ¢ TOMOIIBIO JINH3.
9. Tlpunnun aeiictBus (oToamnmapara, MUKPOCKOIIA U TEIECKOTA.
10. Mopnens rnasa.
11. Paznoxenue 0enoro cBera B CIIEKTP.
12. ITomy4yenue 6€0T0 CBETA MPH CIOKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPa)KEHUsI CBETOBOTO JIyda OT yrijia MajJeHHus.
2. H3ydeHue xapakTepHUCTHUK U300pa’KEHUS MPEIMETA B IIJIOCKOM 3epKaJe.
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3. MHccnenoBanne 3aBHCHUMOCTH yriia mnpeJaoMJICHUSA CBETOBOr'O Jiyda OT yIjla MaACHUA Ha T'PaHULC
«BO3AYX—CTCKIIO».
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[MTonyuenue n300paKeHM ¢ TOMOIIBIO COOMPAIOIICH JTHH3BI.
Omnpenenenne POKYyCHOTO PACCTOSIHUS M ONITHUECKOU CHUITBI COOMPATOIIICH JIMH3BI.
OMBITHI IO PA3JI0KEHUIO OEJI0TO CBETa B CIIEKTP.
OMNBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH Yepe3 IBETOBbIC (DUITBTPHI.
Pa:me.]] 12. KBaHnToBBI€ SIBJICHHSI.
OmneiTel Pesepdopna u mranerapHas monens aroma. Mogens atoma bopa. Mcmyckanue u moriomieHue
cBeta aToMoM. KBaHThI. JIMHEHYaThie CIIEKTPHI.

No v oA

PamnoaktuBHOCTE. Anb(a, Oeta- u ramma-uznydeHus. CTpoeHne atoMHOro sapa. HykimoHHas Mojaensb
aTOMHOT0 siipa. M3oronsl. PagnoaktuBHble npeBpaienus. llepuoa nonypacnanga aToMHBIX siiep.
SnepHble peakuu. 3aKOHBI COXPaHEHMS 3apsI0BOTO U MacCOBOTO YUCEINl. DHEPIUs CBSI3U aTOMHBIX SIEP.
Cas13p Maccsl ¥ 3Hepruu. Peakunu cuntesa u genenuns saep. Merounuku sneprun ConHia u 3BE37.
SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3J1y4YECHUN HA )KUBbIC OPTAHU3MBI.
Jemoncmpayuu.
CrieKTphl U3IIy4eHUs U MOTJIOIIEHUS.
CrieKTphl pa3avyYHbIX I'a30B.
CrexTp Bomopo/a.
Habmronenue TpexoB B kamepe BuibcoHa.
PaGota cuérurka HOHU3UPYIOMINUX U3TYyUCHHH.
Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

SN kAL =

Jlabopamopuvie pabomol u onvimel.

1. HaOmoneHne CruTOMIHBIX U JIMHEHYATHIX CIIEKTPOB H3ITydEHHS.

2. HWccnegoBaHue TPEKOB: U3MEPEHUE YHEPTHH YACTHIIBI IO TOPMO3HOMY ITYTH (110 oTorpadusim).

3. H3mepeHue paauoakTUBHOTO (poHa.

IToBTOpHTE/ILHO-0000 IO MOLYIb.

[ToBTOpHUTENBHO-0000IIAOIINI MOTYJIb MPEIHA3HAYEH JIJIS1 CUCTEMATHU3AIMN U 0000IIEHUs TPEMETHOTO
COJZIep’KaHUsL U ONBbITA JESATEIbHOCTH, NMPHOOPETEHHOrO MPU H3YYEHUHM BCEro Kypca (DU3MKH, a Takxke Ui
MOJITOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 5K3aMeHY MO (U3MKe JUIsl 00ydaromuxcs, BbIOpaBIIUX 3TOT
y4eOHBIN MpeIMeET.

[Tpu M3y4eHUW MAaHHOTO MOJMYIIS PEATU3YIOTCS U CUCTEMAaTH3UPYIOTCS BHJBI JIEATEIHHOCTH, HA OCHOBE
KOTOPBIX 00eCHeunBaeTcs JOCTHKEHHE NPEAMETHBIX M METaNpeIMETHBIX IUIAHHUPYEMBIX pPE3yJIbTaToB
o0y4yeHus, (GopMupyercs ecTeCTBEHHOHAayudHash IPaMOTHOCTb: OCBOEHHE HAy4YHBIX METOJIOB HCCIIEIOBaHMS
SIBIICHHUI TTPUPOBI M TEXHUKH, OBJIA/ICHIE YMEHUSMHU OOBICHATH (PU3HMUECKUE SBIICHHS, TPUMEHSS ITOTyIeHHBIE
3HaHUS, pemaTh 3aJ1a4d, B TOM YHCIIe KaU€CTBEHHBIE U SKCIIEPHUMEHTAIILHBIE.

[TpyHIMOMATBHO JESATETBHOCTHBIM XapakTep HTaHHOTO pasjiena peajusyercs 3a Ccué€T TOro, 4To
o0yyJaromuecst BHIIOIHSIOT 3aJaHHsl, B KOTOPBIX UM IIpe/Iaraercs:

Ha OCHOBE TIONYYCHHBIX 3HAHWH paclo3HaBaTh M HAYYHO OOBSCHATH (PHU3MUECKUE SBICHHUS B
OKpY’Karomiel Mpupoie U TIOBCETHEBHOW KHU3HH;

UCMOJIb30BaTh HAYYHbIE METOJbl HCCIENOBaHHS (PU3MUECKUX SBJICHUH, B TOM YHUCIE JUIS MPOBEPKH
TUIIOTE3 U MOJIYYEHUS! TEOPETHUECKUX BHIBOJIOB;

OOBSICHATh Hay4Hble OCHOBBI HauOoJiee BAXKHBIX JOCTH)KEHUIl COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
MPAaKTUYECKOTO HWCIOJIB30BAHUS PA3JIMYHBIX HCTOYHUKOB HSHEPTMM Ha OCHOBE 3aKOHA IIPEBpAIECHUS |
COXpaHEHHS BCEX W3BECTHBIX BUIIOB DHEPTHUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

N3yyenune ¢u3uku Ha YpOBHE OCHOBHOIO o0OmIEro oOpa3oBaHMS HAINPABICHO HAa JIOCTIKCHUE

JIMYHOCTHBIX, MCTAITPCAMETHBIX U IPCAMCTHBIX O6pa30BaT€JIBHbIX PE3YyIbTATOB.

B pesynbrare usyueHus GuU3NKU Ha ypOBHE OCHOBHOTO 00IIero odpa3zoBaHus y oOydaromerocsi Oyayr

C(bOpMI/IpOBaHBI CICAYIOIHE TUYHOCTHBIC PE3YJIbTAThl B HaCTH:

1) maTpMoOTU4YeCKOro BOCIIUTAHUS:

- IPOSIBJICHHE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKOM (DU3NYECKON HAayKU;

- ICHHOCTHOE OTHOIIICHUE K JOCTHKCHHUSIM POCCUNCKHUX YIEHBIX-(U3ZUKOB;

2) rpa:KIaHCKOr0 U TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXICHHUU OOINECTBEHHO 3HAYUMBIX M ITHUYECKUX MPOOIIEeM,
CBSI3aHHBIX C MTPAKTHYCCKUM IMPUMEHEHHEM JOCTHKCHUN (PU3UKU;

- OCO3HAHHME BAYXHOCTU MOPAIBHO-3TUYECKUX MTPUHITUIIOB B ACSATEIBHOCTH YUEHOTO;

3) 3¢cTeTH4eCKOr0 BOCTIUTAHMS

- BOCIPHUSTHE ICTETUYECKUX KauyecTB (DU3MYECKOW HayKu: €€ TapMOHUYHOTO IMOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

- OCO3HaHHWE LIEHHOCTH (PU3NYECKON HayKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHMSI MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTH, BaXKHEHILIEH COCTaBISAIOLIEH KYIbTYphI;

- pa3BHUTHE HAYYHOU JTH0003HATENFHOCTH, HHTEpPECA K UCCIEA0BATEIbCKON e TEIbHOCTH;

5) dopMupoBaHusi KyJbTYPbl 310POBbS U IMOLHOHAJIBLHOI0 0JIATONOJIYYHS

- OCO3HAHHE IIEHHOCTH 0e30IMacHOro o0pasa KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM MUPE, BaKHOCTHU
npaBusl 0€30MacHOro TIOBEJEHUS Ha TpaAHCHOpPTe, Ha JOporax, C OJIEKTPUYECKHUM U TEIUIOBBIM
000py/I0BaHHEM B JIOMAITHUX yCIOBHSIX;

- copMHUpOBaHHOCTh HaBbIKa pedrekcuu, MpU3HaAHHE CBOEro MpaBa Ha OMIMOKY M TAaKOro XK€ MpaBa y
JPYroro 4eIoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- aKTUBHOE YYacTHe B PEIICHUU MPaKTUYECKHUX 3a/ad (B paMKax CeMbH, 00pa30BaTeIbHONW OpraHU3alluiy,
ropojia, Kpasi) TEXHOJIOTUYECKOM U COIMAIbHOM HAMpaBIeHHOCTH, TPEOYIOIIMX B TOM YHUCIe U (PU3UIECKHIX
3HAHHI;

- UHTEpeC K MPAKTUYECKOMY M3YyUeHUI0 Mpodeccuid, CBSI3aHHBIX ¢ (GUZUKOM;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS

- OpHEHTallMs Ha MpUMEHEeHUe (PU3NYECKUX 3HAHUU IS pPelIeHus 3a7a4 B 00JaCTU OKPYKAIOIIeH Cpesbl,
MJIAHUPOBAHUS OCTYIKOB U OLEHKH X BO3MOKHBIX MMOCJIEACTBUH AJIsi OKPYKAIOIIEH Cpebl;

- OCO3HaHHE IMI00ATLHOTO XapaKTepa HKOJIOTUUECKUX MPOOIeM U MyTel UX PeIIeHus;

8) ajanTanuu K U3MEHSIOIIUMCS YCJIOBUSAM COLMAIBLHON U MPUPOIHOM Cpe/Ibl:

- TMOTPeOHOCTh BO B3aWMOJICHCTBUM TIPH BBITIOJIHEHUM HWCCIEAOBAaHUNH M TPOEKTOB (PU3NUYECKON
HaIPaBJIECHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;

- TIOBBIIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH YePe3 MPAKTUUECKYIO JEATETbHOCTh;

- TOTpeOHOCTHh B ((OPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCJIE POPMYIHPOBATH UACH, IIOHATHS, TUTIOTE3BI O
buznyecKux 0ObEKTaX U SBICHUSX;

- OCO3HaHHE Ie(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;

- TUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (DU3NYECKUX 3HAHUM,

- CTpeMJICHHE aHAJN3UPOBATh U BBIABIATH B3aUMOCBSI3U MPUPOAbI, OOIIECTBA U SKOHOMUKHU, B TOM YHCIIE C
UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUIA;

[okymeHT co3aaH B anekTpoHHon chopme. Ne 50 ot 02.10.2023. UcnonHutens: CamaTtos A.H. 0 AIEKTPOHHbINA
CrpaHunua 12 u3 27. CTpanuua cosaara: 02.10.2023 09:58 =¥ TATAPCTAH



e - OIICHKAa CBOMX JCHCTBUNA C Y4€TOM BIHMSHHUS Ha OKPYKAIOIIYIO Cpeay, BO3MOKHBIX TJI00aTbHBIX
OCJIEICTBUH.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBOCHHsSI TporpaMMbl 1O (PU3UKE Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Y
oOydaroriierocst Oyayr cHOpMHUpOBaHbI MeTAaNpeIMeTHbIE Pe3yJbTaThl, BKIIOYAMONIHE I03HABATEILHBIC
YHUBEpCaJIbHbIC y4eOHbIC JCHCTBUS, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC YUeOHBIC NCHCTBUS, PETy/ISTUBHBIC
YHHUBEpCAJIbHbIE YUeOHBIC ICHCTBHUA.

Ilo3HaBaTeIbHBIE YHUBEpPCAJBHBIC y‘leﬁl—lble JeHCTBUS

Ba3oBble Jjornyeckue aeicTBHA:

® BBIBISTH M XapaKTepHU30BaTh CYLIECCTBEHHBIC PU3HAKU OOBHEKTOB (SIBJICHUI);

® YCTAaHABIIMBATH CYIECTBEHHBIN MPU3HAK KIACCH(PUKAIIUU, OCHOBAHHUS JUIsl 0000IEHNS U CPAaBHEHUS;

® BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEUYHS B pACCMATPUBAEMBIX (DaKTax, JaHHBIX U HAOIIOJCHHUSX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBIICHUSIM;

®  BBISIBIISITH IPUYMHHO-CIICJCTBEHHBIC CBSI3U NIPU U3yYeHUH (PU3MUECKUX SBJICHUN U TMPOLIECCOB, AEaTh
BBIBOJIbI C HUCIIOJIb30BAHUEM JETYKTUBHBIX U UHIYKTUBHBIX YMO3aKJIIOUEHUN, BBIIBUTaTh TUIIOTE3BI O
B3aMMOCBSI35X (DU3UYECKHUX BEINYMH;

® CaMOCTOSITENBHO BBIOMpPATh CIIOCOO perieHus yueOHoM (hu3nueckoi 3aaauu (CpaBHEHHUE HECKOJIbKUX
BAapHaHTOB pEIICHHs, BBIOOp HamboJsiee MOAXOMAIMIETO C YYETOM CaMOCTOSITEIIHHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebCckue AeiCTBUSA:

®  JCIIOJIB30BATh BOIPOCHI KaK MUCCIEA0BATEIbCKUI HHCTPYMEHT IIO3HAHMUS;

® IPOBOJUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY OIBIT, HECJIOXHbIM (u3ndecKuit
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BaHNE (PU3MUECKOTO SBICHUS;

® OIEHMBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIMIO, MMOJIYYEHHYIO B XO/I€ MCCIIEI0BaHUs
WM DKCIIEPUMEHTA;

® CcaMOCTOSITENbHO (hOpMyIHpoBaThb OOOOIIEHHMS] M BBIBOABI IO pe3yjibTaTaM IPOBEAEHHOTO
HaOJI0ACHNUS, OMbITA, UCCIII0BAHMS;

® [IPOTHO3UPOBATh BO3MOXKHOE JaybHEWIee pa3BUTHE (DU3MUECKHUX IPOLIECCOB, a TaKXKe BBIIIBUTaTh
MPENOI0KEHNs 00 UX Pa3BUTHH B HOBBIX YCJIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

® [IPUMEHATHh pa3IMYHbIE METOJIbl, HHCTPYMEHTHI M 3alpoChl MPH MOMCKE U 0TOOpe MH(pOpMAIMU WIIH
JAHHBIX C YU4ETOM IPeAIoKEHHOM yueOHoM (pu3nueckoi 3a1auu;

® aHATU3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO Pa3IMYHBIX BUJOB U (HOpPM
MIpe/ICTaBJICHMUS;

®  CaMOCTOSITENILHO BHIOMPATh ONTUMANIbHYIO (hOpMY IMpesncTaBlieHUs] MH(GOpMAIMKY U WILTIOCTPUPOBATh
peliaeMble 3a/1a4i HECJIOKHBIMU CXeMaMHU, TuarpaMmmamMu, UHOM rpauKoil 1 uX KOMOUHAIUSAMHU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC YYeOHbIE 1eHCTBUA:

e B X0Jie O0CYXJIEeHHs y4eOHOTr0O MaTepualia, pe3yJbTaToB Ja0OPATOPHBIX padOT U MPOEKTOB 3a/1aBaTh
BOIPOCHI 110 CYIIECTBY 00CYK/1aeMOi TEMBI M BBICKA3bIBaTh WJIEH, HAllEJICHHbIE HA PEIICHUE 3a/1a4H U
noJiiep kaHue O1aroxenaTeaIbHOCTH OOLICHHUS;

®  COIIOCTaBJIATH CBOM CYXKJCHHUS C CYKJICHHSIMU JPYruX YYaCTHUKOB JHAI0Ora, OOHApYKHUBATh pa3jindyue
U CXOJICTBO MO3UIIMIA;

® BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U NIMCbMEHHBIX TEKCTaX;
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e nyOJIMYHO TPEICTABIATH PE3yJNbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITa (IKCHEPUMEHTA,
HCCIe0BaHUs, IPOEKTA);

® [IOHUMaTh M HCIOJH30BaTh MPEUMYILNECTBA KOMAHJAHOW M MHIWBUIAYaTbHOW pPabOTHl MpU PEIICHUU
KOHKpETHOU (hU3HUECKOi MpoOIeMBbL;

® [IpUHUMATh LEIU COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBATH JEUCTBUA IO €€ JIOCTHXKEHUIO:
pacmpenenaTbh poir, 00CYX AaTh MPOILECChl M PE3yJbTaThl COBMECTHON paboThI, 00001IaTh MHEHUS
HECKOJIBKUX JIFOJIEH;

® BBINOJIHATH CBOK YacTh Pa0OTHI, JOCTUTAsT KAYECTBEHHOI'O Pe3y/lbTaTa MO CBOEMY HAIPABJICHUIO U
KOOPJAMHUPYS CBOM JACUCTBUS C APYTMMH YJICHAMUA KOMAHJIbI;

® OIEHMBaTh KayecTBO CBOETO0 BKjIaJa B OOUIMIl MPOAYKT IO KPUTEPUSM, CAMOCTOSITEIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerHﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA

Camoopranuszaums:
® BBISBISATH IPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CHUTYaIUSIX, TPEOYIOMIUX AJsl pelieHus: (U3nUecKux
3HAHWM;

® OpHUEHTHPOBATHCS B PA3JIMUYHBIX MOJIXOAAX MPUHATUS pelIeHUH (MHIUBUAYaJbHOE, MPUHATHE
pelleHys B rpyIie, IPUHATHE pellieHu rpymnmnoil);

® CaMOCTOSTENILHO COCTAaBJISITh AITOPUTM peLIeHUs (U3NYECKOH 3a1aud WIN IUIaHa UCCIICOBAaHUS C
y4€TOM HMMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpeJiaracMble
BAPUAHTHI PEILICHUN;

e jenath BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEJIEKT:

e J1aBaTh a/ICKBAaTHYIO OIIEHKY CUTYallUU U IpeiaraTh IJ1aH e€ N3MEHEHHUS;

e OOBSACHATh NPUYMHBI JOCTHXKEHHS (HEIOCTH)KEHUS) PE3ylbTaTOB JESITEIbHOCTH, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY;

® BHOCUTbH KOPPEKTHUBBI B JAESITEIBLHOCTD (B TOM YHCJIE B XOJ BBINOJIHEHUS (GU3NYECKOTO MUCCIIETOBAHUS
WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBIINXCS CUTYallUi, YCTAHOBIIEHHBIX OIINOOK,
BO3HHUKILINX TPYIHOCTEH;

® OIIEHMBATh COOTBETCTBUE Pe3yJbTaTa LI€JIU U YCIOBUSM;

® CTaBUTb ce0s Ha MECTO JpPYroro 4eloBeKa B XOAE CIOpa WM JUCKYCCHU Ha HAy4dHYI TeMYy,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;

e IIpU3HaBaTh CBOE NPaBO HA OWIMOKY NpH pelIeHUWH (PU3MYECKHX 3a7ad WIM B YTBEPXKICHHUSIX Ha
Hay4YHBIE TEMBI U TAKOE YK€ MPABO JAPYTOro.

HNPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 7 KJjacce TpeIMETHbIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE MOJDKHBI OTPaXKaTh
c(hOpPMUPOBAHHOCTH Y O0yUAIONTUXCS YMEHHIA:

® ICIIOJIb30BATh MOHATHUS: (PU3MUECKHE U XUMUYECKHUE SBJICHH, HAOMIOJACHHUE, YKCIIEPUMEHT, MOJEIb,
TUMOTEe3a, €AWHUIIBI (U3UYECKUX BEIWYUH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHHUS BEIIECTBa
(TBE€pmoe, kmakoe, Ta3000pa3HOE), MEXAHHYECKOE [BIDKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSAMOJIMHEHHOE), TPACKTOPHS, PaBHOJCHCTBYIOMAs cuia, AedopManus (ynpyras, IuiacTHdecKas),
HEBECOMOCTh, COOOILAIOIINECS COCY/IbI;

e pazmuyathk sBICHUS (AUGy3us, TEIUIOBOE ABIIKEHHE YAacTHUI[ BEIIECTBA, PABHOMEPHOE IBIIKEHUE,
HEPAaBHOMEPHOE [IBJKCHHME, WHEPLMs, B3aUMOJCHCTBHE TEJI, PABHOBECUE TBEPABIX TEI C
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3aKpEMJIEHHON OChIO BpallEHMs], Nepeladya JaBICHUsS TBEPABIMH TEJIaMM, >KMIKOCTAMU M Ta3aMu,
aTMOoc(epHOEe aBlieHHE, IUIABAHUE TeJl, MPEBPALICHNUsS MEXaHUYECKOM SHEpruH) MO OMMCAHUI0 MX
XapaKTEPHBIX CBOICTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOLINX AAHHOE (PU3NYECKOE SIBIICHUE;

® DPACHO3HABATH IPOSBIECHUE U3YYEHHBIX (PU3MUECKUX SIBJICHUN B OKPYXKAIOIIEM MUpPE, B TOM UYHUCIE
¢usnveckue SBJICHUS B IMPHUPOJE: NMPUMEPHI JBIKEHUS C PA3IMYHBIMH CKOPOCTSIMH B JKUBOW WU
HEXHUBOH MpUpoe, ACUCTBUE CUIIBI TPEHUS B MIPUPOJIE M TEXHHUKE, BIUSHIE aTMOC(EPHOTO JaBICHUS
Ha >)KMBOH OpraHusM, IJIaBaHUE pblO, pplyard B TNl YEJIOBEKA, IIPU 3TOM I1€PEBOAUTH MIPAKTUUECKYIO
3aJady B yueOHYI0, BBIIEIIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) GU3UUECKUX SBICHUM;

® OINUCHIBATh W3YyYEHHBIC CBOWCTBA TeNl M (PU3NYECKHUE SABICHMS, UCHOJb3Ys (PU3MUECKUE BEIMYMHBI
(Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIA YIIPYTOCTH,
CHJIa TSKECTH, BEC TeJa, CUJIa TPEHUs, AaBlieHUE (TBEPIOro Tela, JKUIAKOCTH, ra3a), BHITAIKMBAIOIIAs
cuila, MeXaHudeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3()(UIMEHT MOJIE3HOrO
NeUCTBUS MEXaHU3MOB, KMHETHYECKass W NOTEHIMAJbHAs SHEpPrus), IpU ONUCAHUU IPABUIIBHO
TPAKTOBaTh (PU3MUECKUIM CMBICI UCIOIb3YEMBbIX BEJIMUYUH, UX 0003HAUYEHUS U €AMHULIBI (PU3NUYECKUX
BEIMYMH, HAaXOAUTh (OPMYJBI, CBS3BIBAIOIIME JAaHHYIO (HU3UYECKYI0 BEIMYMHY C JPYTHMHU
BEJIMYMHAMH, CTPOUTH IPaUKK U3YUYSCHHBIX 3aBUCUMOCTEH (DU3NUECCKHUX BETUYNH;

® XapaKTepu30BaTh CBOWCTBA TeJ, (U3NYECKUE SBICHHUS M MPOIECCHI, UCIOJB3Ys MPABUIIA CIOKCHHUS
cun (BIOJIb OAHOM TpsiMOi), 3aKkoH ['yka, 3akoH [lackains, 3akoH Apxumesa, MPaBUIIO PABHOBECHS
pblyara (0J10Ka), «30J0TOE MPaBHIIO» MEXAHHKH, 3aKOH COXPaHEHMs] MEXAHWYECKOH >HEpruu, Npu
3TOM J1aBaTh CJIOBECHYIO (HOPMYIUPOBKY 3aKOHA U 3aMIUCHIBATh €T0 MAaTEMAaTUUYECKOE BBIPAXKEHUE;

e OOBACHATH (PU3NYECKUE SIBJICHUS, ITPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CUTyallui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH IMPUYMHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
00BbsICHEeHUE U3 1—2 JIOTHYECKUX IIaroB ¢ OMOpPOoil Ha 1—2 W3ydeHHBIX CBOMCTBA (PM3NYECKUX SIBICHUH,
(U3NIECKHUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemarb pacy€THbe 3amauu B 1—-2 AelcTBUS, HUCHOJIb3Ys 3aKOHBI U (OPMYJIbI, CBS3bIBAIOLINE
¢u3nyeckre BEIMYMHBI: HAa OCHOBE aHajdM3a YCIOBHUS 3aJayd 3aluChiBaTh KPAaTKOE YCIOBHE,
MOJICTABIATh (pU3MUECKUE BENWYMHBI B (OPMYJIbl M MPOBOJIUTH PACUYETHI, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMbIE Ul pelIeHMsl 3ajay, OLIEHUBATh PEATMCTUYHOCTD MOJIYYEHHOH (hu3nuecKoit
BEJIMYMHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO PEIINTh MPH MOMOLIM (PU3UUYECKUX METO/I0B, B OMMCAHUH
WCCIIEIOBaHMS BbIIETATH IPOBEPSEMOE MPEANOI0KEHHE (TUIIOTE3Y), Pa3InyaTh U HHTEPIPETUPOBATD
MOJTyYeHHBIH pe3ysbTaT, HAXOAUTh OLIMOKH B XOJI€ OIBITA, EJIaTh BHIBOJIBI [0 €TI0 Pe3yJIbTaTaM;

® T[IPOBOJUTH OIBITHl MO HAOMIOJEHUI0 (U3MYECKUX SBICHUM WM (PU3NYECKUX CBOMCTB Tell:
(dbopMyIMpOBaTh IpOBEpsIiEMble MPEAINOJIOKEHUs,, COOMpaTh YCTAaHOBKY M3 IPEIJIOKEHHOIO
000pyI0BaHUs, 3aMUCHIBATH X0/ ONbITa U (OPMYJIMPOBATH BHIBOJIBI;

®  BBINOJIHATH NPSIMblE U3MEPEHHSI PACCTOSTHUSI, BPEMEHH, MAcChl Tesla, 00bEMa, CHIIBI U TEMIIEPATYPHI C
HCIOJIb30BAHUEM AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, 3aMKMCHIBATh MMOKa3aHUS MPUOOPOB C yUETOM
3aJlaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUII;

® TIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTU OJTHON (PM3NUYECKOI BETUUMHBI OT APYTOl C UCIOJIb30BAaHHUEM
MPSIMBIX U3MEPEHHUI (3aBUCUMOCTU IMYyTH PAaBHOMEPHO ABMXKYIIETOCS Tella OT BPEMEHU JBHKEHUS
TeNla, CUJIbl TPEHUS CKOJIBKEHHMS OT Beca Tela, KadecTBa OOpaOOTKM TOBEPXHOCTEW Ten H
HE3aBHCUMOCTH CHJIBI TPEHHs OT IJIOLIAAN CONPUKOCHOBEHUS TE€J, CHJIbI YIIPYTOCTU OT YAJIMHEHUS
MIPYXUHBI, BBITAIKUBAIOLIEH CHUJIbI OT 00BbEMA MOTPYKEHHOM YacTH Tesla M OT MJIOTHOCTH KHUJIKOCTH,
e€ HEe3aBHUCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TeNO, YCIOBHUM
IUTaBaHUS TeJl, YCIOBUI paBHOBECHS pbluara W OJIOKOB), y4acTBOBaTh B IJITAHMPOBAHUHU Y4EOHOTO
UCCIIEIOBaHMsI, cOOMpaTh YCTaHOBKY M BBINOJNHATH HM3MEPEHHs, CIelys MNPEAJOKEHHOMY IUIaHy,
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(buKCUpOBaTh PE3yabTATHI MOJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUIC MPEIIOKEHHBIX
Tabnui u rpaduKoB, AeTIaTh BHIBOABI IO Pe3yJbTaTaM HCCIIeI0BaHUS;

® TPOBOJIUTH KOCBEHHBIC M3MEpEHHMS (U3NYECKHX BEJIWYMH (TUIOTHOCTh BEIIECTBA JKUAKOCTH H
TBEPAOrO Tela, CUila TPEHUS CKOJIbKEHHS, JaBICHNUE BO3/1yXa, BHITAJIKUBAIOLIAS CUJia, AEMCTBYIOLIAsA
Ha TOTPYXEHHOE B JKUIKOCTH TEJO, KOI(P(UIMEHT IOJIE3HOTO JEHCTBUS MPOCTHIX MEXAaHU3MOB),
clieysl MPeUIOKEHHOW MHCTPYKIMH: NPU BBIIIOJTHEHUH M3MEPEHU coOMpaTh SKCIEPUMEHTAILHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUEHUE NCKOMOMN BEIMYUHBI;

e coOuoaTh MpaBmiia TEXHUKH O€30MaCHOCTH IIpH paboTe ¢ 1a0opaTopHbIM 000pYyI0BaHUEM;

e yKa3bplBaTh MPHHLUIBI JCHCTBHS NPUOOPOB M TEXHHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOUIAIOIINECS COCYABI, OapoOMeTp, pblYar, MOJBMXHBIA M HENOJBM)KHBIA OJIOK,
HAKJIOHHAA [JIOCKOCTh;

® XapaKTepu30BaThb NMPHUHLHUIIBI IEHCTBUA M3YYEHHBIX NPUOOPOB U TEXHUYECKHX YCTPOMCTB C OMOPOW
Ha MX OMMCaHUA (B TOM 4YMCIE: MOJIUIMITHUKH, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKUI Ipecc,
MaHOMETp, BBICOTOMED, TOPIIHEBON HACOC, apPEOMETP), UCIIONb3Yys 3HAHUSA O CBOMCTBaX (hU3MUECKUX
SBJICHUI U HEOOXOJMMBbIe (PU3MUECKHIE 3aKOHBI U 3aKOHOMEPHOCTH;

® T[PUBOAUTH NpPUMEPHl (HAXOIUTh HH(OPMALMIO O MPUMEpPax) MPAKTHUECKOrO HCIOIb30BAHU
(bu3MUeCKUX 3HAHWUK B MOBCEJIHEBHOW >KM3HH IS oOecredeHuss 0€30MacHOCTH TP OOpalIeHUH C
npubopaMu W TEXHUYECKUMH YCTPONCTBAMH, COXpPAaHEHHUS 370pPOBbs M COOIIOJCHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKaIOIEH Cpee;

® OCYUIECTBIATH OTOOpP HUCTOYHUKOB HH(popmanuu B HHTepHEeTe B COOTBETCTBUU C 33JaHHBIM
MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS 3HAHUHM U MyTEM CpaBHEHMsSI Pa3IMYHBIX UCTOYHHUKOB
BBIJICJIATH HHPOPMALIUIO, KOTOPAs SIBIISIETCS TPOTUBOPEUNBOM MITH MOXKET OBITh HEJJOCTOBEPHOM;

® ICIIOJIb30BATh MPU BHINOJHEHUH YYEOHBIX 3a/laHUN HAayYHO-TIOMYJSPHYIO JIUTEPATypy (PU3HUECKOTO
COZepKaHUs, CHOPAaBOYHBIE MaTepUaibl, pecypcsl cetd VHTepHeT, BiaAeTh NpUEMaMu
KOHCIIEKTHPOBaHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3JaBaTh COOCTBEHHBIE KPAaTKHWE MUCHMEHHBIC W YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 HMCTOYHHKOB
uHbopManuu (GpU3MYECKOTo COAEp)KaHUSA, B TOM 4YHCIEe MYOJUYHO JIeNaTh KpaTKue COOOLIEHHS O
pe3yibTaTax MPOEKTOB MM Y4eOHBIX MCCIEJOBAHUMN, IPU 3TOM I'PaMOTHO HUCIOJIb30BaTh U3yYEHHBIH
MOHATUIHBIN anmapaT Kypca (PU3HKH, COMTPOBOKAATH BBICTYIUICHUE TPE3EHTAIINEH;

® [pU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHHUM pacnpenensaTh 00sf3aHHOCTH B TPYIINE B
COOTBETCTBHH C MOCTABJICHHBIMU 33J]a4aMH, CICTUTH 3a BBITIOJHEHUEM IUIaHA JCHCTBUH, aJeKBaTHO
OLICHUBATh COOCTBEHHBIH BKJAJ B JIEATEIBHOCTh TPYIIBI, BBICTPAUBATh KOMMYHUKATHBHOE
B3aUMOJICHCTBHE, YUUTHIBAsi MHEHHE OKPY>KAIOLIHX.

K konny oOyuenuss B 8 kJjacce mpeaMeTHble pe3yibTaThl HAa 0a30BOM YPOBHE JIOJKHBI OTpa)kaTb

c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

® UCMOJNb30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSHUSI BEIIECTBA, KPHUCTALIMYECKHE U aMop(dHbIe Tena, HACHIIICHHBIA U
HEHACHIIEHHBIH Tap, BIaXXHOCTh BO3/IyXa, TEMIIEpaTypa, BHYTPEHHsISI JHEPTHUS, TEIJIOBOH JIBUTATEINb,
AJIEMEHTAPHBIN  DJEKTPUYECKUN 3apsifl, AJIEKTPUYECKOE TI0Jie, TPOBOJHUKUA U JAUIIEKTPHKH,
MOCTOSIHHBIN AJIEKTPUYECKHI TOK, MAarHUTHOE T0JIE;

® pa3nuyaTh SBJIEHUS (TEIUIOBOE pacCIIMpEHUE M C)KaTue, TEeIUlonepenaya, TEIUIOBOE pPaBHOBECHE,
CMayMBaHMEe, KaNWUIAPHBIC SIBIICHUS, HUCIAapeHHe, KOHJCHCAIUs, IUIaBJICHHUE, KpPUCTAJUIM3aLus
(oTBepaeBaHME), KUIIEHUE, Terjonepeaaya (TEMJIONPOBOJHOCTb, KOHBEKIHMS, H3JIyueHHUeE),
AJIEKTPHU3AIHNS TEJI, B3aUMOJICHCTBHUE 3aPs/I0B, JEUCTBUS dJEKTPUIECKOTO TOKA, KOPOTKOE 3aMBIKaHHE,
B3aMMOJICHCTBHE MAarHUTOB, JAEHCTBHE MarHUTHOTO MOJIS HA MPOBOJHHUK C TOKOM, JIEKTPOMAarHuTHas
UHAYKIHSA) 10 ONUCAaHMI0O MX XapaKTepHBIX CBOWCTB M HA OCHOBE OIBITOB, JIEMOHCTPHPYIOIIUX
TaHHOE (PU3MUECKOE SBIICHHUCE;
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® pacro3HaBaTh MPOSIBICHHE W3YYECHHBIX (PU3NUECKUX SBJICHUN B OKPY)KAIOIIEM MHpE, B TOM 4YHCIIE
¢usnveckue sSBJICHUS B NMPHUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KAMJUIAPHBIC SIBICHUS B MPUPOJE,
KpUCTaJIBl B mpupoje, usnydyenue CoiHIa, 3aMep3aHue BOJOEMOB, MOpPCKHUE Opu3bl, 00pa3oBaHUE
poChl, TyMaHa, HHEs, CHEra, JJICKTpUYECKHE SBIEHUS B aTMocdepe, 3IEKTPUUYECTBO >KHUBBIX
OpPTraHU3MOB, MarHUTHOE T0JI€ 3eMJIH, Jpeii( MOIIOCOB, POJIb MArHUTHOTO TOJIS IS KU3HU Ha 3eMiie,
MIOJIAPHOE CHUSHME, IIPU 3TOM INEPEBOAUTH IPAKTUYECKYIO 3aJady B Y4eOHYIO, BBLIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBIICHUI;

® ONWCHIBATh WM3YYEHHBIC CBOWCTBA TN M (DU3NYECKHUE SBICHHS, UCHOJB3Yys (PU3HUECKUE BETMYUHBI
(Temmeparypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIUIOTHI, YAEJbHAs TEIIOEMKOCTh BEIECTBA,
yAenpHas TEIUIoTa IUIABJICHHS, YAeNbHas TEIUIoTa MapooOpa3oBaHUs, yAeTIbHAs TEIIOTa CrOpaHUs
TOIJIMBA, KO3(PPHUIMEHT MOJNE3HOro MICWCTBUS TEIUIOBOM MAIIWHBI, OTHOCUTENIbHAs BIIAXKHOCTb
BO3[lyXa, OJJIEKTPUYECKUN 3apsil, CHJIAa TOKa, DJJIEKTPUUECKOE HaIpsSDKEHHE, COINPOTUBIICHUE
MIPOBOJHHKA, YAEIbHOE CONMPOTHBIICHUE BEUIeCTBa, pad0oTa U MOIIHOCTH JNEKTPUUYECKOTO TOKa), MPU
OMMCAaHUU MPABWIBHO TPAKTOBaTh (M3MUECKUN CMBICT HUCIOJB3YEMBIX BEIMYMH, O0O3HAUYECHUS U
enUHUIBl  (PU3MYECKUX BEJIMYUH, HAXOIUTHh (OPMYIBI, CBS3BIBAIOIIME HTaHHYIO (U3HYECKYIO
BEIMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTH TPaQUKH HM3YyYCHHBIX 3aBHCUMOCTEH (U3NUIECKUX
BEJINYUH;

® XapaKTepu30BaTh CBOWMCTBA TN, (PU3MUECKUE SIBICHHUS U MPOIECCHI, HCIIOJIb3YSI OCHOBHBIC MOJIOKECHHS
MOJICKYJISIPHO-KUHETHUECKON TEOpUM CTPOCHMS BEIIECTBA, MPUHLMUI CYNEpPIO3ULIMU TMoie (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUA 3apsAna, 3akoH Oma ais ydacTka Lemnu, 3akoH Jxoymsa—
JleHnla, 3aKOH COXpaHEHHWsS DHEPTuH, IPU OTOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA H
3aMMChIBaTh €T0 MATEMaTUUYECKOE BbIPAKEHHUE;

e OOBICHATH (PU3MUECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CHUTYallUi MPAKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh INPUYMHHOCIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3
1-2 noruyeckux maroB ¢ onopoil Ha 1—2 M3ydeHHBIX CBOMCTBA (hpU3MUYECKHUX SABICHUH, (PU3HMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarh pacuéTHbIE 3a7aud B 2—3 JEHCTBUSA, MCIIONB3Ys 3aKOHBI U (OPMYIIbI, CBSI3BIBAIOIIUE
¢u3nuecKkue BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3a/Jayd 3allMChIBATh KpPaTKOE YCJIOBHE,
BBISIBJISITh HEJIOCTATOK JAHHBIX JUIS PElIeHUs 3a7aud, BRIOMpATh 3aKOHBI U (POPMYIbI, HEOOXOAUMBIE
JUI €€ pelIeHus, IPOBOJUTh PACUETHI U CPAaBHUBATH MOJIyUEHHOE 3HaUeHUE (PU3NUECKON BETUUMHBI C
U3BECTHBIMU JIaHHBIMH;

® pacrno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh MpU MOMOUIN (PU3NYECKUX METO/I0B, UCIOJb3YsI
ONMCAaHUE HCCIENOBAaHUs, BBIIEIATh IPOBEPAEMOE INPEIAIOJNOKEHUE, OLICHUBATh IIPAaBUIBHOCTH
MOpsAJIKA MIPOBEICHUS HCCIIEI0BaHus, 1€JaTh BbIBOBL;

® [POBOJUTH ONBITHI IO HAOMIOJNEHHIO (U3UUECKUX SIBICHUM WM (QU3MUECKUX CBOMCTB Teln
(KanwUIsipHbIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro o0bEéMa, TemrepaTyphl, CKOPOCTH
mpolecca OCTHIBAaHUS W HAarpeBaHUs NpPU H3JIYYEHHH OT IBeTa H3Jydarolleid (Ioriomnaromei)
IIOBEPXHOCTHU, CKOPOCTh MCIIAPEHUS BOJBI OT TEMIIEPATYphl KUAKOCTH U IUIOUIANN €€ TIOBEPXHOCTH,
EKTpU3alMs Tel WU B3aUMOJECHCTBUE DJIEKTPUUECKHUX 3apsiioB, B3aUMOJEHCTBHE IOCTOSHHBIX
MarHMTOB, BU3yaJH3alllisi MarHUTHBIX MOJIEH MOCTOSHHBIX MarHuTOB, NEHCTBUS MarHUTHOI'O MOJIS Ha
MIPOBOJHHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHuTa, CBOMCTBA AJIEKTPOJBHUIaTeNs MOCTOSHHOTO TOKA):
(bopMyIHMpOBaTh IPOBEpsIiEMbIE MPEANOJIOKEHUs,, COOMpaTh YCTaHOBKY M3 MPEIJIOKEHHOTO
000pyJI0BaHUs, OIHMCHIBATH X0 ONbITa U (POPMYITHPOBATH BBIBOBI;

® BBIIOJHATh IPSMbIE U3MEPEHUS TEMIIEPATYpPbI, OTHOCUTEIBHON BIA)XHOCTH BO3/yXa, CHJIbI TOKA,
HampsDKeHHUsT C UCIOJb30BAaHUEM aAHAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3NUYECKUX BEIHYUH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 33JaHHON aOCOIOTHON MOTPEUTHOCTH;
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® IIPOBOJUTH MCCIIEJOBAHNE 3aBUCUMOCTH OJHOM (pr3MUECKON BEIMUYMHBI OT IPYTrOH ¢ UCIIOJIb30BaHUEM
NpSMBIX M3MEPEHHUH (3aBUCUMOCTb CONPOTHBIIEHHS MPOBOAHMKA OT €ro JUIMHBI, IUIOIIAIN
IIOTIEPEYHOI0 CEYEHHs U YAEIbHOIO CONPOTHUBIICHMS BEIIECTBA MPOBOJHUKA, CHUJIBI TOKA, WIYIIETO
yepe3 MPOBOAHMK, OT HANpsHKEHHs Ha IPOBOJHUKE, MCCIEJOBAHUE I1OCIEA0BAaTEIbHOIO U
MapajyieIbHOTO COSAMHEHUIN MPOBOJIHUKOB): TUIAHUPOBATH MCCIIEOBAHUE, COOMpATh YCTAHOBKY H
BBIMOJIHATE W3MEPEHUs, CIeAys NPEIOKEHHOMY IUIaHy, (UKCHUPOBATh PE3yJbTaThl IOIYYEHHOM
3aBUCUMOCTH B BUJI€ TaOJIuUI] U IpaMKOB, JeJIaTh BHIBOJIbI IO PE3YJIbTaTaM UCCIIEIOBAHUS;

® TPOBOJIUTH KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEIWYMH (yAElbHAas TEIJIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE IIPOBOJHHKA, Pa0OTa U MOIIHOCTb 3JIEKTPUYECKOT0 TOKA): MJIAHUPOBATh U3MEPEHHUS,
coOHupaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys IpPEUI0KEHHOW MHCTPYKIHUM, U BBIYUCIATH
3HAUEHUE BEJINYMHBL;

e coOuoJaTh NpaBuiia TEXHUKHU O€30IIaCHOCTH IIpU paboTe ¢ 1abopaTOpHbIM 000pYI0BAHUEM;

® XapaKTepu30BaThb NPUHLMUIILI JIEHCTBUS M3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOH
Ha HX omnucaHus (B TOM YHCIE: CHUCTeMa OTOIUIEHUS JIOMOB, T'MIPOMETp, IapoBas TypOuHa,
aMIepMeTp, BOJIBTMETP, CUYETUMK JJIEKTPUUYECKOM BSHEpruu, 3JIEKTPOOCBETUTEIbHBIE HPHUOOPHI,
HarpeBaTeNbHbIE 3JIEKTPOIPUOOPHI (IPUMEPHI), AIEKTPUUYECKUE MPEAOXPAHUTENH, AIEKTPOMArHuT,
3JIEKTPOJBUraTeNlb MOCTOSHHOI'O TOKA), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBJICHUN U
Heo0XoAuMble GU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCTble TEXHUYECKHE YCTPOMCTBAa M M3MEpUTEIbHbIE NPUOOPHI IO CXeMaM H
CXEMaTUYHBbIM PUCYHKaM (KMJIKOCTHBIM TEPMOMETpP, TEPMOC, MCUXPOMETP, FMTPOMETP, ABUIATEIb
BHYTPEHHEIO CrOpaHMsi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUECKUX ILeme c
[I0CJIeI0BATENbHBIM U MapauICIbHBIM COECJMHEHUEM 3JIEMEHTOB, pa3jinyasl yCJIOBHbIE 00O3HAYCHUS
3JIEMEHTOB JICKTPUYECKHX LIeTIeH;

® [PUBOAUTH IpPHUMEPHl (HAXOAUTh HHGPOPMALMIO O MpUMEpax) MPAKTUYECKOrO HCIIOJIb30BaHMS
(¢u3NYecKUX 3HAHUN B MOBCETHEBHOM KM3HM Ul obOecreueHHsi 0€30MacHOCTH HpU OOpalleHUH ¢
npubopaMu W TEXHUYECKUMH YCTPONCTBAMH, COXpPAaHEHHUS 370pOBbsI M COOJIOJEHUS HOPM
9KOJIOTUYECKOT0 MTOBEICHUS B OKPYKAIOLIEH cpelie;

® OCYUIECTBJIATH MOUCK MHPOpMAIUHU (HU3HUECKOTo cosiepkanus B IHTepHeTe, Ha OCHOBE UMEIOIIUXCS
3HAHUA M TyTEM CpPAaBHEHHUS JIONOJHUTENbHBIX MCTOYHHUKOB BBIIEIATH HH(OPMALMIO, KOTOpPas
SBIISICTCS IPOTUBOPEUNBON MIIM MOXKET ObITh HEZOCTOBEPHOI;

® CIIOJIB30BATh MPHU BHINOJHEHUM YYEOHBIX 3a/laHUl Hay4yHO-TIOMYJSPHYIO JIUTEpaTypy (PU3MUECKOro
COJIEp)KaHus, CIIPaBOYHbIE MaTepuaibl, pecypcbl cetu VHTepHeT, Binaaers NpuEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMAIIUH U3 OTHONW 3HAKOBOW CHCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBbIE MUCbMEHHBIE U KpaTKHE YCTHbIE cOOOIEHHs, 0000mas nHpopMalnoo U3
HECKOJIbKUX HCTOYHUKOB (PU3NYECKOr0 COJAEpPKAHMUS, B TOM YMCIE IYOJUYHO NPEICTABIAThH
pe3yNbTaThl MPOEKTHOW WJIM MCCIIEA0BATEIbCKOM AEATEIbHOCTH, IPU 3TOM T'PAMOTHO HCIOJIb30BaTh
M3YyYEHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BBICTYIJICHHE MTPE3EHTALUEH;

® IIpU BBHINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBaHUN (PU3MUECKHX IPOLIECCOB PpACIpPENEsiTh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMM 33Ja4aMM, CIEIUTh 33 BBHITOJHEHHEM
IUTaHa EHCTBUN M KOPPEKTUPOBATh €r0, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJAJ B ACATEIHHOCTD
IpyNINbl, BBICTPaWBAaTh KOMMYHHMKAaTHBHOE B3aWMOJEWCTBUE, MPOSBISSL TOTOBHOCTH pa3peliarh
KOH(JIUKTHI.

K koHmy oOyuenuss B 9 kJjacce mpeaMeTHble pe3yibTaThl HAa 0a30BOM YPOBHE JIOJKHBI OTpa)aTb

c(OPMHUPOBAHHOCTH Y O0YHAIOIIUXCS YMEHUI:

® HCIIOJIB30BAaTh IOHSTHA: CUCTEMA OTCUETa, MaTepualibHas TOYKA, TPACKTOpHUS, OTHOCHUTEIBHOCTh
MEXaHUYECKOTO ABIKEHU, aedopmarus (ynpyras, IuiacTH4ecKkas), TpeHHe, LEHTPOCTPEMUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb U NEPErpy3KH, HEHTP TKECTH, a0COIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH
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TBEPJOrO Tena, paBHOBECHE, MEXaHMUYECKUE KOJIeOaHHs M BOJHBI, 3BYK, MH(pa3ByK U YIbTPa3BYK,
JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIA 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaIbHO30PKOCTb,
CIEKTpPhl HUCIYCKaHHMs M IOINIOIIEHUs, aib(a, Oera- M ramMMma-u3Iy4eHHUs, H30TOIbI, sIepHas
JHEPreTHKa;

® pa3IMyYath ABJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE NPSAMOJIMHEHHOE ABUKEHHE, PABHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBWKEHHE, CBOOOJHOE TMaJIeHHE TeJ, PAaBHOMEPHOE IBIKEHHE I10 OKPYXHOCTH,
B3aUMOJICHICTBHE TeEJl, PEaKTUBHOE JBWKCHHME, KoJebaTelbHOEe [BM)KEHUE (3aTyxawollue M
BBIHY)KJICHHbIE KOJICOaHUs), PE30HAHC, BOJIHOBOE [BM)KEHUE, OTPa)XCHHWE 3BYKa, NPSMOJUHEHHOE
pacIupocTpaHEHHEe, OTPaKEHUE MU IIPEIIOMJICHUE CBETa, II0JHOE BHYTPEHHEE OTPAKEHHUE CBETA,
pasnokeHue Oeloro cBeTa B CHEKTP M CJIOXKEHHE CIEKTPaJbHBIX I[BETOB, IUCIEPCHs CBETa,
€CTECTBEHHAsl PaJlMOaKTUBHOCTb, BOBHUKHOBEHUE JIMHEHYATOr0 CIEKTpa U3JIy4EHHUs]) IO ONHUCAHUIO
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX AAHHOE (PU3NYECKOE SIBIICHUE;

® pacro3HaBaTh NPOSIBICHUE WM3YYEHHBIX (DU3MUYECKUX SBICHUH B OKpYKaolleM MHUpPE (B TOM 4YHCIE
¢busnyeckue sBJIECHUS B NPUPOJE: NPUIMBBI U OTJIMBBI, ABMKeHHE IuIaHET COJIHEYHOH CHCTEMBI,
pPEaKTUBHOE JBM)KCHHME JKUBBIX OPIaHMU3MOB, BOCIPHUSITHE 3BYKOB >KUBOTHBIMHU, 3€MIIETPSICEHHUE,
celicMMUYeCKHEe BOJIHBI, LIyHaMH, 9XO, IIBETa TE€J, ONTHYECKUE SIBJICHUS B MPUPOJE, OMOJOTMYECKOe
NeWCcTBUE BHUIUMOIO, yIbTPa(dUOJIETOBOTO U  PEHTICHOBCKOIO M3JIY4€HHUI, €eCTeCTBEHHBbII
palMOaKTUBHBIA (DOH, KOCMHMUYECKHE JIy4H, PaJMOAKTHBHOE H3Jy4EHHE NPUPOAHBIX MHUHEPAJIOB,
JeiCTBHE paJiMOAKTUBHBIX U3JIyU€HUN HA OPTaHU3M YeJIOBEKa), IPU 3TOM MEPEBOUThH IPAKTUUECKYIO
3ajady B yuUeOHYIO, BEIICIISITH CYIIECTBEHHBIC CBOWCTBA (IIPU3HAKH) (PU3UIECKUX SBICHHA;

® ONHWCHIBATH WM3YYEHHBIC CBOWCTBA TN M (DMU3WYECKHUE SBICHHS, UCHOJIB3Yys (DU3HUECKUE BEIMYHHBI
(cpeaHsisi © MTHOBEHHAsi CKOPOCTb TeJia IIPU HEPAaBHOMEPHOM JIBUYKEHUH, YCKOPEHHUE, IEPEMEIIECHUE,
IyTh, YIJOBas CKOPOCTb, CHJIa TPEHUS, CHJIa YNPYIOCTH, CHUJA TSHKECTH, YCKOpPEHHE CBOOOIHOTrO
[aJIeHusl, BeC Teja, MMIIYJIbC Teja, MMIIYJbC CHIJIBI, MEXaHu4yeckas paboTa M MOIIHOCTb,
MOTEHLIMAJIbHAs DHEPIus Tejla, MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMaJIbHAs SHEPrHs
C)KaTOM MpPYXXUHBI, KUHETHUYECKas HSHEprus, IOJIHAsg MEXaHWYecKas SHEeprus, MepuoJl M 4YacroTa
Kone0aHuH, JUIMHA BOJHBI, T'POMKOCTb 3BYKa W BBICOTAa TOHA, CKOpPOCTh CBeTa, II0Ka3aTellb
MPEJIOMIICHUSI CPEibl), MPH OMUCAHWU MPAaBUJIBHO TPAKTOBATh (DPU3MUYECKHM CMBICT HCIIOJIb3YEMBIX
BEJIMYMH, O0O3HAUYEHUs U EIUHUIBl (PU3MUECKUX BEJIMYUH, HAXOIUTh (OPMYJbI, CBS3BIBAIOLINE
JNaHHYI0 (U3NYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTh TIpadUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

® XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHMSI U MPOLECCHI, HCIOIb3Ysl 3aKOH COXpPaHEHHS
9HEPrUH, 3aKOH BCEMHUPHOIO TATOTEHHUS, NMPUHLUI CYNEPHO3ULUMN CUJI, IPUHIUI OTHOCUTEIBHOCTH
I'anunes, 3akoHsl HbIOTOHA, 3aKOH COXpAaHEHHs MMIIYJIbCA, 3AKOHBI OTPAKEHUS M IPEIOMIICHHUS
CBETA, 3aKOHBI COXPAHEHHUs 3apsOBOIO M MACCOBOI'O YHCEN IPHU SAJEPHBIX PEAKLUUX, IPU 3TOM
JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

® O00BACHATH (PU3NYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTYyallUi MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUUMHHO-CIIECACTBEHHbIE CBSA3HM, CTPOUTH OOBSICHEHUE U3
2-3 JOrMYecKUX LIaroB ¢ OMOpoil Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3MUYECKUX SBICHUH, (PU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarb pacyETHBIE 3a7aud (ONMMPAIOIIMECS HAa CUCTEMY W3 2—3 ypaBHEHHI), UCIOJB3YS 3aKOHBI U
(dbopMyIibl, CBSI3bIBAIOLINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHaJM3a YCJIOBUA 3a/1aydl 3alMChIBAaTh
KpaTKO€ YCJOBHE, BBISBIATH HEJOCTAIOLIUME WJIM H30BITOYHBbIE JaHHbIE, BbIOMpATh 3aKOHBI H
bopMynbl, HEOOXOAWMBIE [UIS PpEIHIeHUs, MPOBOAUTH PACUYETHl M OLIEHUBATh PEATHCTHYHOCTH
MOJTyYEHHOT0 3HaYeHMs (PU3NYECKON BETMUNHBI;

® pacrno3HaBaTh NPOOJIEMBbI, KOTOPHIE MOKHO PELIUTh MPHU MOMOILIM (PU3NUYECKUX METOAOB, UCIOJIB3YS
ONHMCAaHUE HCCIIENOBAHUs, BBIIEIATh IPOBEPSAEMOE NPEIIOJIOKEHUE, OLICHUBATh IPAaBUIBHOCTD
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MopsiKa MPOBEJCHUS UCCIIEAOBAHMS, AeNaTh BBHIBOJbI, HHTEPIPETUPOBATH PE3yAbTaThl HAOIIOJCHUN
Y OIIBITOB,;

® TIPOBOJUTH OMBITHI MO HAOIIOACHUIO (PU3UUECKUX SBICHUNA MU (PU3MYECKHX CBOMCTB Tell (M3ydeHHUe
BTOPOTO 3akoHa HBIOTOHA, 3aKOHa COXpaHEHHWsS DSHEPrHH, 3aBUCHMOCTh NEpHOAA KOJIeOaHUi
NPY>KUHHOTO MasTHUKA OT MAacChl Ipy3a U >KECTKOCTU NMPYXHHBI U HE3aBHCUMOCTH OT aMIUIUTY/IbI
MaJIbIX KOJeOaHMid, MPSIMOJIMHEIHOE PacIpOCTpaHEHHE CBETa, pa3jiokKeHHe Oesloro CBeTa B CIIEKTD,
U3y4CHHUE CBOWCTB M300paKEHUS B IUIOCKOM 3€pKajieé M CBOWCTB H300paKeHUsS IpeaMeTa B
cobuparomieli JInH3e, HaOII0JeHNE CIUTONIHBIX M JIMHEHYAThIX CIIEKTPOB M3IY4EHHs): CAMOCTOSATEIILHO
coOMpaTh yCTAaHOBKY M3 H30BITOYHOTO Habopa OOOpYJIOBaHHUS, ONMMCHIBATH XOJl ONBITA U €ro
pe3yabTaThl, GOPMYIHPOBATH BHIBOIKI;

® T[POBOMUTH INPH HEOOXOIUMOCTH CEpUI0 NPSMBIX HM3MEPEHUH, OIpenenss CpeaHee 3HAuYCHHE
u3MepsieMoil BeMM4MHBI ((POKYCHOE paccTOsHUE CcoOuparouei JIMH3bI), OOOCHOBBIBATH BHIOOP
croco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

® TPOBOJIUTH HCCIIEJOBAHUE 3aBUCHMOCTEH (M3NYECKHX BEJIWYMH C WCIIOJIB30BAaHUEM IPSIMBIX
U3MEpeHHUH (3aBHCUMOCTh IIyTH OT BPEMEHH INPH PAaBHOYCKOPEHHOM [BIDKCHMH 0€3 HadYaIbHOU
CKOpOCTH, NEepHoAa KojeOaHWil MaTeMaTH4ecKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH Yria
OTPaXEHHsI CBETa OT yIJla MaJCHUS M yIJla NPEJOMIICHUS OT Yrila MaJeHHs). IUIAHHPOBATh
HCCIICIOBAaHNE, CAaMOCTOSTEIBHO COOMpPATh YCTAaHOBKY, (UKCHUPOBATh pE3yJIbTaThl IOJIYYCHHOM
3aBUCHMOCTH (PM3MYECKHX BEIMYMH B BUAE TaONMHIl M TpaduKoB, AenaTh BHIBOJABI IO pe3yiIbTaTaM
UCCIICIOBaHMS,;

® TIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BEIMYHMH (CPEAHSS CKOPOCTh U YCKOPEHHUE Tela Ipu
PaBHOYCKOPEHHOM  JIBIDKCHHWH, YCKOPEHHE CBOOOJHOTO  MajeHUsi, JKECTKOCTb MPY)KUHBI,
KOX(QQUIHUEHT TPEHHS CKOJIBKECHHS, MEXaHHMYecKass padoTa M MOIIHOCTh, YacTOTa H TEPHOJ
KOJICOaHWH MAaTeMaTHYeCKOTO0 M TMPYKMHHOTO MAasTHHUKOB, ONTHYECKas CUja COOMPAOMIEH JIMH3BI,
pPalMOAaKTUBHBIA (OH): IUIAHUPOBATb H3MEPEHUs,, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBINOJIHATE M3MEPEHUs, Cleqys MpPeUIOKEHHOW HHCTPYKLMHU, BBIYMCIATH 3HAYEHHWE BEJIWYMHBI U
aHAJM3UPOBATh MOJTyYCHHBIE PE3YIIbTATHI C YIETOM 3aJaHHOH ITOTPEITHOCTH H3MEPEHHIA;

e coOuoJIaTh MpaBHiia TEXHUKHU O€30MIaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

® pPa3IMYaTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (PU3MYECKUX MOJENe: MaTepraabHasi TOUKa, abCOMOTHO
TBEP/IOE TEJO, TOYECUHBIM WMCTOYHUK CBETa, JIyd, TOHKAas JIMH3a, IUIAHETapHAas MOJETh aToMa,
HYKJIOHHAs1 MOZIETTh aTOMHOTO SIJIpa;

® XapaKTepu30BaTh MPHUHIHUII IEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHWYECKHX YCTPOMCTB C OMOPOW
Ha WX ONMHUCAHU (B TOM YHUCIIE: CIIUIOMETP, TATUYUKHU TTOJIOKEHUS, PACCTOSHUS M YCKOPEHUS, PaKeTa,
9XO0JIOT, OYKH, MEPUCKOM, (oToanmnapar, ONTHUYECKUE CBETOBOMBI, CHEKTPOCKOI, JT03UMETpP, KaMepa
BunbcoHna), ucnonbp3yst 3HaHUS O CBOMCTBax (pU3MUECKUX SBIEHUH M HeoOXoauMble (U3NYECKHE
3aKOHOMEPHOCTH;

® UCMOJNb30BAaTh CXEMbl M CXEMaTU4YHbIE PHUCYHKH M3YyYEHHBIX TEXHMYECKHUX YCTPOWCTB,
W3MEPHUTENBHBIX TPUOOPOB M TEXHOJOTHUYECKUX MPOIECCOB NMPH PEIICHUH Y4eOHO-TPAKTHICCKUX
3a71a4, ONTHYECKUE CXEMBI JUTSI TOCTPOSHHS M300pasKeHHH B TUIOCKOM 3€pKaJie M COOMPAIOIIEH JTHH3E;

® TPUBOAWUTH MpPHUMEPHl (HAXOAUTh HWHPOPMANMIO O TMPHUMEpax) MPAKTHUYECKOTO WCIIOIb30BAHMS
(¢u3nUecKux 3HAHUN B MOBCETHEBHOM KM3HM Uil obOecreueHHst 0€30MacHOCTH MpU OOpaleHUH C
npubopaMM ¥ TEXHUYECKMMH YCTPOMCTBAMH, COXPAaHEHHUS 3/I0pOBbsi U COONIOACHUS HOPM
HKOJIOTHIECKOTO MOBEICHUS B OKPY)KAIOIIEH cpe/e;

® OCYIIECTBIISATh MOMCK HH(pOpManKM (U3NYECKOTO cojepkaHus B VIHTepHeTe, CaMOCTOSATENIBHO
dbopMynHpys TIOMCKOBBIH 3ampoc, HAXOMUTh ITYTH OIpPEeNICHHs] JOCTOBEPHOCTH IOYUYEeHHON
MH(OPMAIMY Ha OCHOBE MMEIOIIMXCS 3HAHUH U JIOTIOJTHUTENIFHBIX ICTOYHHUKOB,;
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® CIIOJIb30BAaTh IPU BBINOJHEHUU YU4E€OHBIX 3aJlaHUN HAyYHO-TOMYJISIPHYIO JUTEpaATypy (U3HUECKOTO
COJIEp)KaHus, CIIPAaBOYHbIE MaTepuaibl, pecypcbl cetu HTepHeT, Biaaers mnpuéMamu
KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;

® Co3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIE COOOIICHHUSI HA OCHOBE MH(POPMALIMU U3 HECKOJIBKUX
HMCTOYHUKOB (PU3NYECKOTO COJEPKAHUS, MYOIMYHO MPEICTaBIATh PE3yJIbTaThl MPOEKTHOM WU
UCCIIEIOBATENLCKON JEeSTeNIbHOCTH, MPH 3TOM TI'PAMOTHO HCIOJIB30BaTh W3YYEHHBINH MOHATUHAHBIN
ammapar HM3y4aeMoro pasjena (DU3MKH M CONpPOBOXKAATH BBICTYIUIEHHE NpPE3CHTAIled C Y4ETOM
0CcO0EHHOCTEH ayTUTOPUH CBEPCTHHKOB.
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TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Konrpoasnsie | Ilpakruyeckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypchl
Paznen 1. ®usuka u eé poJib B MO3HAHNH OKPY:KAIOLIEr0 MUpa
1.1 dusnka - HayKa 0 IIPUPOIE 2 bubmorexa HOK
’ K pHpoA https://m.edsoo.ru/7f416194
1.2 dusnyeckue BETUINHEI 2 1 bubmorexa [OK
’ https://m.edsoo.ru/7f416194
1.3 EcrtecTBeHHOHAYYHBINH METO/, IIO3HAHHUS 2 1 bubmorexa HOK
' e A https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nes 2. IlepBoHauyaibHble CBeleHHS O CTPOCHHMH BellecTBa
21 Crpoetie B Ba 1 bubnuoreka [{OK
' pOCHHE Betee https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICCTBUE YaCTHUII ) | bubmuoreka [IOK
’ BEIleCTBa https://m.edsoo.ru/7f416194
bubmmoteka IIOK
2.3 A 2
TPETATHBIC COCTORHINT BeMectha https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nea 3. /IBu:xeHMe M B3auMo/ielicTBHE TeJl
3.1 MexaHnuecKoe JBMKECHUE 3 bubmmorexa [OK
' a https://m.edsoo.ru/7f416194
b K
3.2 WNuepuus, Mmacca, MIOTHOCTh 4 1 nommorexa O

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

33 Cuma. B 14 2
HIa. BHABL CHIL https://m.edsoo.ru/7f416194
Uroro no pasneny 21
Pa3znea 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Masnenue. llepenaya naBiueHus: TBEPABIMU 3 Bu6muotexa [JOK
' TeJaMH, JKUJIKOCTAMU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBiieHHE )KUIAKOCTH 5 bubmmorexa [OK
' A https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.3 ATmoceproe naseHie 6 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuoreka [{OK
’ B HUX TEIIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nea 5. PaGora n MoIHOCTBH. JHEprus
bubmmoteka IIOK
.1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
52 IIpocThle MEXaHU3MEI 5 1 bubmorexa HOK
' POCTRIC ME 3 https://m.edsoo.ru/7f416194
bubmmoteka IIOK
53 M 4 1
CXaHIrIeckas sHeprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/esioB U TeEM uudpoBbie
Ne n/n P Konrpoabnbie | Ilpakruueckue (udpp )
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3neu 1. TenioBble siBIeHUSA
1.1 CtpoeHue U CBOMCTBA BEIlECTBA 7 bubmmorexa LIOK
’ P B https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
1.2 T 21 1 5
CILIOBHIS HPONECChl https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
)1 DneKTpuYecKue 3apsiibl. 3apsyKEHHBIE Tella 7 1 bubnnorexa [JOK
' 1 MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nunorexa LIOK
2.2 I1 i i 20 1
OCTOSTHHBIN AJIEKTPUUIECKHUI TOK 7 htps-//m.edsoo.ru/7f418 1 ce
bubmnoreka IIOK
2.3 M 6 1 1.5
ATHITTHBIC ABJICHIA https://m.edsoo.ru/7f4181ce
24 S IeKTbOMA . 4 bubnuoreka [{OK
. JIEKTPOMAarHUTHAS WH ust
P AV https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
Ne HaumenoBanmue
(undposbie)
n/ | pasgeaoBuTeM | Bcer | Kourposubn IIpakTH4eck
oOpa3oBaTe/ibHbIE
n nporpaMMsI 0 ble padoThbI ue padoThbl
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
M
B:ii:;;::(oe bu6nuoreka [IOK
1.1 A 10 1 https://m.edsoo.ru/7f41a
CIIOCOOBI €0
4a6
OITHCAHHUS
BzaumoneiictBu bubmorexa [OK
1.2 A 20 1 3 https://m.edsoo.ru/7f41a
e Tell
4a6
3ako bubmuorexa [JOK
KOHBI
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUs
4a6
Hroro no pazneny 40
Pa3znen 2. MexaHn4yeckHe KoJ1e0aHus H BOJHBI
MexaHn4ecKue bubamorexa LOK
2.1 7 3 https://m.edsoo.ru/7f41a
Kose0aHus
4a6
MexaHu4eckue brbmmorexa LOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBL. 3BYK
4a6
Hroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
C)
H::I;TOF;IOGM;FHHT bubmmoteka [IOK
3.1 6 2 https://m.edsoo.ru/7f41a
ANEKTPOMArHUTH
4a6
BI€ BOJIHEI
Htoro no pazneny 6
Pa3zaen 4. CBeToBbIe SIBJEHUS
3aKOHBI bubmuorexa [JOK
4.1 pacmpocTpaHeH! 6 2 https://m.edsoo.ru/7f41a
s CBETa 4a6
JIuH3BI B bu6nuoreka [IOK
4.2 OIITHYECKHE 6 3 https://m.edsoo.ru/7f41a
puOOpbI 4a6
43 Paznoxenue 3 ) bubnuotexa [JOK
' 0ejoro ceera B https://m.edsoo.ru/7f41a
[okymeHT co3aaH B anekTpoHHon chopme. Ne 50 ot 02.10.2023. UcnonHutens: CamaTtos A.H. 0 AIEKTPOHHbIA
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CIIEKTp 4a6
Uroro no pazgeny 15
Pa3znen 5. KBaHnTOoBbBIE SIBJIEHUA
Ucnyckanue u bubmuorexa [JOK
5.1 MOIJIOLIEHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Crpoctite bu6nmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO siIpa
4ab
P bu6nuoreka [IOK
5.3 eﬂalf . 7 1 1 https://m.edsoo.ru/7f41a
peakn 426
Hroro no pazgeny 17
Pasnen 6. [loBTOpuTe 1bHO-00001IAK0IINIT MOAYIb
[ToBTOpEenue u
000011IeHHE bubnuorexa [JOK
6.1 COZepIKaHUs 9 2 https://m.edsoo.ru/7f41a
Kypca QpHu3uKH 3a 4a6
7-9 xnacc
Hroro no pazgeny 9
OBIIEE
KOJIMYECTBO
102 3 2
YACOB IIO 7
ITPOIT'PAMME
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INnct cornacoBaHusa k gokymeHTy Ne 50 ot 02.10.2023
MHuuumaTop cornacosaHunsa: CamatoB A.H. 3amecTtutens AnpekTopa
CornacoaHue nHnyumposaHo: 02.10.2023 09:58

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 Camatos A.H. 02.10.2023 - 09:59

[okymeHT co3aaH B anekTpoHHon chopme. Ne 50 ot 02.10.2023. UcnonHutens: CamaTtos A.H. B INEKTPOHHbBIA
CrpaHuua 27 3 27. CTpaHuua cosgara: 02.10.2023 09:59 =¥ TATAPCTAH



