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IosicHUTENILHAA 3ANINCKA

Pabouas nporpamma no npeamery «®Duszuke 7-9» nis OCHOBHOM IIKOJIBI
pa3paboTaHa UCOCTaBJIEHA B COOTBETCTBUU C HOPMAaTHUBHBIMHU JOKYMEHTAMU:
1. ®enepanbhbiii ['ocygapcTBeHHbIH 00pa30BaTENbHbIN CTAaHIAPT OOIIEr0
obpazoBanusi2.3akoH PO «O06 obpazoBaHUN
3. Ilporpammotii «I1nanupoBanue yue6Horo marepuaia @usuka 7 — 9
KJ1acchbl»,4. ABTOpCKasi MporpaMma OCHOBHOTO 00I11ero 00pa3oBaHus 110
dusuke.
5.VueOnsriii uiian MOY «IlerpenioBckas COIL».
6. ITonoxenue o padoueii nporpamme MOY «llerpenosckas COIL» Koctpomckoii
obnactullenu usydenus QUMK B OCHOBHOMH LIKOJIE CIIEYIOIIHUE:
1) hbopmupoBaHHE TPEACTABICHUNA O 3aKOHOMEPHOW CBS3M W I03HABAEMOCTH SIBJICHUIA
IpUpobl, 00 0OBEKTUBHOCTH HAY4YHOT'O 3HAHUA; O CUCTEMOOOpasyrolel posin GU3MKU AJIs
Pa3BUTHUSL APYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH; HAYYHOIO MHPOBO33PEHUS
KaK pe3y/bTaTau3yyeHHsl OCHOB CTPOEHUS MaTepuu U (hyHIaMEHTaIbHbBIX 3aKOHOB (DU3HKH;
2) hopMupOBaHUE TMEPBOHAYAIBHBIX MPEICTABICHUH O (U3MUYCCKOW CYHIHOCTH SIBICHUI
OPUPOJBI (MEXAaHUYECKUX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX), BUJaX MaTepUH
(BeILIEeCTBO U I10JIE), ABM)KEHUHU KaK CIIOCO0E CYIIECTBOBAHMSI MAaTEpUU; YCBOEHHE OCHOBHBIX
UJeH MEXaHUKH, aTOMHO-MOJIEKYJIIDHOTO YY€HHUS O CTPOCHHMM BEIIECTBA, 3JIEMEHTOB
DIIEKTPOAMHAMUKMA ¥ KBAaHTOBOM (PM3WKH, OBJIQJCHWE TOHATUHHBIM ammapatoM |
CHUMBOJIMUYECKUM S3BIKOM (DU3HKH;
3) mproOpeTeHre OmbITa NPUMECHEHHS HAyYHBIX METOJOB IO3HAHUS, HAOJIIOJCHUS
(bu3nuecKux sBICHUH, IPOBEIEHHS ONBITOB, IPOCTHIX 3KCIEPHUMEHTAIBHBIX MCCIIEOBAHUH,
OpSIMBIX W KOCBEHHBIX HW3MEPEHHUH C HWCHOJH30BAHMEM AaHAIOTOBBIX M HU(PPOBBIX
U3MEPUTENIbHBIX IPUOOPOB;TOHMMAaHUE HEN30EKHOCTH IOTPEIIHOCTEH JIFOOBIX U3MEPEHNUH;
4) moHruMaHue GU3MYECKUX OCHOB M NMPHHIUIIOB JCHCTBUS (pabOThI) MAIIIMH U MEXaHU3MOB,
CPEACTB MEPEeIBUKEHUS U CBSI3U, OBITOBBIX NMPUOOPOB, MPOMBIIIJIEHHBIX TEXHOJIOTHYECKUX
IPOLIECCOB, BIMSHMUS HX Ha OKPYXAIOUIYI0 Cpely; OCO3HAHHME BO3MOXKHBIX IPUYMH
TE€XHOTE€HHBIX U IKOJIOTHUECKUX KaTacTpod;
5) oco3HaHuWEe HEOOXOTUMOCTH TPHUMEHEHUS JOCTIKCHUH (U3MKM M TEXHOJOTHH ISt
paloOHaIbHOIO IPUPOAOIOIB30BaAHNUS;
6) oBlajicHKEe OCHOBaMH OE30MACHOTO HCIOIB30BAaHUS €CTECTBCHHBIX M HMCKYCCTBEHHBIX
IEKTPUYECKUX U MAarHUTHBIX IOJIEH, AIEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH, ECTECTBEHHBIX
U HCKYCCTBEHHBIX HMOHU3HUPYIOIIMX  M3Iy4eHHMM  BO  M30eKaHME  UX  BPEIHOTO
BO3/JCICTBHUSA HA OKPYXKAIOIIYIO CPEly U OpraHU3M YEJI0BEKa;
7) pa3BUTHE yMEHHS TUIAHUPOBATh B MMOBCEJAHEBHOM JXH3HHU CBOM JCHUCTBHS C IPUMECHECHHEM
MOJIyYEHHBIX 3HAaHUN 3aKOHOB MEXAHUKH, DJIEKTPOJUHAMUKU, TEPMOJUHAMUKH U TEIUIOBBIX
SBJIEHUH C LIEJIbI0 COEPEKEHUS 3/10POBbS;
8) bopmupoBaHKe TpPEACTAaBICHHH O HEPALMOHATLHOM HCIOIb30BAHUH  IPHPOIHBIX
PECYPCOB U SHEPrUM, 3arps3HEHUU OKpPY)KAloIIeW cpelbl Kak CJIe/ICTBUE HECOBEpPUICHCTBA
MaIlIMH U MEXAHU3MOB.

Ilnanupyembie pe3yJbTATHI OCBOCHUS Y4€OHOI0 MpeMeTa
«Dusuka»

W3ydyenne ¢Qu3uku Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HAIPaBICHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

B pesynpraTe w3ydeHuHs (PUINKKA HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS Y
obyyaromierocs OyayT chOpMUPOBAHBI CISAYIONINE TUIYHOCTHBIE PE3YJIbTATHl B YACTH:



1) maTpuoTH4YeCcKOro BOCIUTAHUSA:
- MpPOSIBJICHHE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHHCKOW (pU3NYEeCKOi
HAYKU;
- LIEGHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpa>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIEHHHM OOIIECTBEHHO 3HAYMMBIX M ITHUECKUX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM TPUMEHEHUEM JOCTHKCHHUI (DU3HKY;
- OCO3HAaHHE BaXXHOCTU MOPAIbHO-ITUYECKUX IPUHILIUIIOB B ACSITEIIBHOCTH YUYEHOTIO;
3) acTeTH4eCKOr0 BOCIIMTAHMS:
- BOCHPHUATHE O3CTETUYECKUX KadyecTB (PU3NYECKON HayKH: €€ TapMOHUYHOTO IOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:
- OCO3HAHME [IEHHOCTH (PU3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA [MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTUH, BAKHEUILEH COCTABIISIIOLIEH KYJIbTYpHI;
- pa3BUTHE HAYYHOU JTH0003HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON JAESITEIbHOCTH;
5) dopmupoBaHusi KyJbTYPbl 310POBbS U IMOLHOHAJIBLHOI0 0JIATONIOJIYYMS:
- OCO3HAHME IEHHOCTU 0e30MacHOro 00pa3za *KU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MHpE,
BaXHOCTU IPaBHJI OE30MaCHOTO MOBEACHUS Ha TPAHCIOPTE, Ha JIOPOrax, C 3JIEKTPUUECKUM U
TEIJIOBBIM 000PYI0OBaHUEM B JIOMAILIHUX YCIOBHUSAX;
- cOpMHUPOBAHHOCTh HaBbIKa pedIeKCUU, MPU3HAHKE CBOETO IMpaBa Ha OMIMOKY M TaKOIo >Ke
1paBa y Ipyroro 4ejioBeKa;
6) Tpya0BOro BOCIMTAHUS:
- aKTMBHO€ ydacTHE€ B DPELIEHUU NPAKTHUYECKUX 3a7ad (B paMKax ceMbd, 00pa3oBaTeNbHOM
OpraHu3aly, ropoia, Kpas) TEXHOJIOTMUECKON U COIMATbHOM HAMPaBICHHOCTH, TPEOYIOIIUX B
TOM 4uCle U GU3NUECKUX 3HAHUII;
- HHTEpEC K NMPaKTUIECKOMY U3yUeHUI0 Ipodeccuil, CBsI3aHHBIX C PU3UKOI;
7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:
- OpHeHTalus Ha NpUMeHeHHe (U3WUECKUX 3HAHUW [UIsl pelmieHus 3agad B objacTtu
OKPY’KaloIllel cpefpl, MIaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXHBIX IMOCJEICTBHM s
OKpYKarolle Cpeibl;
- OCO3HaHME IVI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX PeIIeHuUs;
8) axanTanuu K U3MEHSIOIMMCH YCJIOBUSAM COLUAIBLHON U MPUPOIHOM CPebl:
- MOTPeOHOCTh BO B3aWMOJICHCTBUU TMPH BBIMOJHEHUU UCCIECIOBAHUMA M MPOEKTOB (PU3NUECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM JIPYTHUX;
- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JeSATEIbHOCTD;
- TOTPeOHOCTh B (POPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4Kcie GOpMYyIUpOBATH UJEH, MOHSATHUS,
TUIOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;
- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;
- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3MUYECKUX 3HAHMIA;
- CTpEMJICHHE aHAM3UPOBATh M BBHISBIATH B3aMMOCBSI3H MPUPOJIBI, OOIIECTBA U YKOHOMUKH, B
TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NIECKUX 3HAHUN;
- OLIEHKa CBOMX JIEHCTBUI C YUETOM BIMSHUS HA OKPYKAIOLIYIO CPEY, BOSMOXKHBIX TJI00aTbHBIX
MMOCJIECTBUH.

METANPEAMETHBLIE PE3YJIbTATHI

B pesynbraTe ocBOeHHMs mOporpaMMmbl Mo (U3MKE HAa YPOBHE OCHOBHOI'O OOILEro
oOpaszoBanusi y oOyuaromerocss OyayT copMuUpoBaHBI MeTampeaMeTHbIe pPe3yJabTaThl,
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BKJIIOUAIOLME TI03HABATENbHBIE YHHUBEpCaJbHble YydeOHbIE JEHCTBUS, KOMMYHUKATHBHbBIE
YHHUBEpCaIbHbIC yueOHbBIE NCUCTBUS, PETYISITUBHBIC YHHBEPCATbHBIC yUeOHbBIE TCHCTBUS.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelcTBUS

Ba3oBrble JJornueckue aeiicTBu:
® BBISIBJISITH M XapPAKTEPU30BaTh CYLIECTBEHHbIEC IPU3HAKU OOBEKTOB (IBJICHUI);
® yCTAHABJIMBATh CYHIECTBEHHBIA MPHU3HAK KIacCU(UKAIMKM, OCHOBAaHHUS s OO0OOIIeHUS U
CpPaBHEHUS,
® BLISIBIISITh  3aKOHOMEPHOCTH W TPOTUBOPEUYHMS B paccMaTpuBaeMbIX (akTax, MaHHBIX W
HAOJIOICHUSX,, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSM;
® BBISIBIISITh MIPUIMHHO-CIICJICTBEHHBIC CBS3U NMPU U3YUCHUU (PU3NYCCKUX SBJICHHUHA U MPOIIECCOB,
JIeJIaTh BBIBOJIBI C MCIOJIb30BAHUEM JEAYKTUBHBIX U UHIYKTUBHBIX YMO3AKIIOUEHUN, BBIIBUTATh
THIIOTE3BI O B3aUMOCBS35X (DU3NYECKUX BEIMYMH;
® CaMOCTOSITEIbHO BBIOMpATh CIOCO0 pemieHus ydeOHoW Qu3nueckord 3amadu  (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PELIEHUS, BbIOOp HauOosiee MOAXOJSIIEr0 ¢ yY4ETOM CaMOCTOSITENIbHO
BBIJICTICHHBIX KPUTECPHUER).

Bba3zoBble uccienoBareibckue 1eiCTBUS:
® 1ICI10JIb30BATh BOIIPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT IIO3HAHMUS;
® [IPOBOJIUTH TI0 CaMOCTOSITEJIBHO COCTABICHHOMY IUIAHY OIIBIT, HECIOXKHBIA (U3NIECKUI
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHHUS,
® OIICHWBAaTh Ha MPHUMEHUMOCTh M JIOCTOBEPHOCTh HMH(POPMALMIO, TOIYYEHHYIO B XOJe
WCCJICTOBAHMSI UITU DKCIIEPUMEHTA;
® CaMOCTOATENBHO (POpMyIIMpoBaTh OOOOLICHUS W BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOTO
HaAOII0/ICHUS, OTBITA, UCCIICIOBAHMS,
¢ [[POrHO3MPOBATh BO3MOYKHOE JajbHEUIEEe pa3BUTHE (PU3MUECKUX MPOIECCOB, a TaKKe
BBIIBUTaTh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:
® IPUMEHSATH PA3IUYHbIE METO/IbI, HHCTPYMEHTHI U 3allpOChI MPU MOUCKE U 0TOOpe nHPOpMAIHH
WIM JAaHHBIX C YYETOM MpPEASIOKEHHOM yueOHOoM pu3ndeckoi 3a1auu;
® aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHUPOBATh MHPOPMAIIMIO PA3TUYHBIX BUIIOB U
dbop™m mpeacTaBIeHNUS;
® CaMOCTOSITENIBHO ~ BBIOMpAaTh ONTHUMANbHYIO (QopMy TpelacTaBieHus uHpopmanuu U
WITIOCTPUPOBATH pelllaeMble 33a49i HECTIOKHBIMU CXeMaMH, TUarpaMMaMu, WHOW TpaduKoil 1
WX KOMOMHAIUSIMH.

KoMMmyHuKkaTHBHBIE YHHBepcaabHbIe YyueOHbIe el CTBHUS:
®B X0j/ic OOCYXJCHHS Y4eOHOro Marepuaia, pe3yJbTaToB JabOpaTOpPHBIX PabOT U MPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMON TEMbl U BBICKA3bIBATh WJEH, HAllCJICHHBIC Ha
pelleHre 3a7auu 1 noaepKaHue 61aroxenareIbHOCTH OOLIEHMS;
® COTIOCTABIISITh CBOM CYXXJIEHHUS C CYXICHHUSIMH JIPYTHX YYaCTHUKOB AHAliora, OOHapyXKUBATh
pa3JIM4ME U CXOJICTBO MO3UILINIA;
® BEIPaKaTh CBOKO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
¢ MyOJTUYHO MPEJICTaBIATh PE3YIbTAThl BBHIMOJIHEHHOTO (DU3MYECKOrO OmbITa (IKCIEPUMEHTA,
WCCJICIOBAHMS, TIPOEKTA);
®[IOHUMATh M HCIIOJNB30BATh MPEUMYIIECTBA KOMAHIHOW M WHIUBUAYATbHOW pabOTHl TpH
pelIeHnr KOHKPETHON (GU3NUYECcKOil MpoOIeMbl;



® IPUHUMATH LIEJT COBMECTHOU ACSITENLHOCTH, OPTaHU30BhIBAThH JCUCTBUS MO €€ JOCTHKEHHUIO:
pacnpenensiaTb poyid, oOCYKIaTh MPOIECCHI W PE3YJbTaThl COBMECTHOM paboThl, 00001IaTh
MHEHHS HECKOJBKUX JTIOACH;
® BBLIMIOJIHATH CBOKO 4acTb pabOThl, JOCTUrasi KauyeCTBEHHOTO pe3ylbTara [0 CBOEMY
HATPABIICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMH YIICHAMH KOMAaH/IbI,
® OI[CHMBATh KAauyeCTBO CBOEro BKJIaJa B OOMIMA MPOAYKT MO KPUTEPUSM, CAMOCTOSITEIHHO
c(OpMYIIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHHBepPCaJbHbIE y4eOHbIE IeiicTBUS

Camoopranu3amnus:
® BLISIBIISIT MPOOJIEMBI B JKM3HCHHBIX W YUCOHBIX CHUTYyallUsAX, TPEOYIOIIUX JUIS PEUICHHS
buznyecKux 3HaAHMUIA;
® OPUEHTUPOBATHCA B PA3IMYHBIX MOAXOJAaX MPUHATHUS pElIeHUN (MHIUBUAYAIbHOE, MPUHSITHE
pellieHus B TPyIIe, IPUHITHE PEIICHUH TPYIIOii);
® CaMOCTOSITEIBHO ~ COCTaBIIATh ~ aJTOPUTM  pelleHuss (U3MUecKod 3ajaud WM IJIaHa
UCCIIEIOBaHMUSI €  Y4€TOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHPOBATH MpeIiaraeMbic BAPUAHTHI PEIICHUN;
e [IeN1aTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:
® [aBaTh aJICKBATHYIO OIICHKY CUTYAIlMH U TIpeJyIaraTh IiaH ¢ N3MCHCHHUS,
® 00BACHATH NPUYUHBI JOCTIXKCHUS (HEIOCTIKEHHUS) pe3yJNbTaTOB JESATEIbHOCTH, IaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;
® BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTH (B TOM 4YHCIE B XOJ BBINOJIHEHUS (PUINUECKOTO
WCCJICJIOBAHMSI WJIM TIPOSKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MCHHBIIUXCS CHUTYaIlWH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;
® OIICHWBATh COOTBETCTBHE PE3YJIbTATA LIEIH U YCIOBUSIM;
® CTaBUTH ce0s HA MECTO JPYroro 4YeloBeKa B XOJIE CIIOpa WM JUCKYCCHU Ha HAYYHYIO TEMY,
MMOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO;
® IPU3HABATh CBOE MIPABO HA OMIMOKY NIPH PEIIeHUN (PU3UIECKUX 3a/1a4 WIIA B YTBEPIKICHUAX HA
Hay4YHbIE TEMBI U TAKOE XKE MPABO JIPYTOTO.

MNPEIAMETHBIE PE3YJIBTATHBI

K koniy oOyuenuss B 7 kjiacce MpeiAMETHbIE pe3ylbTaThl HA 0a30BOM ypOBHE JTOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:
® 1ICTIOJIB30BaTh TMOHATHS: (U3UYECKHe U XUMHUYECKHUEe SIBICHHS, HaONIOJCHUE, DKCIEPUMEHT,
MOJIeJTh, THUIIOTE3a, CIUHUIBI (PH3UYECKUX BEIUYMH, aTOM, MOJICKYJa, arperaTHhIe COCTOSIHUS
BelecTBa (TBEpAOE, JKHJIKOE, Ta3000pa3HOE), MeXaHHYecKoe JABI)KEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJMHEWHOE), TpPaeKTOpus, paBHOJACHCTByOMmAs Ccuia, aeopmarus
(ympyrasi, iiacTH4ecKas), HEBeCOMOCTh, COOOIIAIOIINECS] COCY/IbL;
epaznuuath sBicHUS (AudQy3us, TEIIOBOE IBMKEHHE YacTHUIl BEIIECTBAa, PaBHOMEPHOE
JIBIKCHHE, HEPAaBHOMEPHOE JBIIKCHHE, WHEPIIHS, B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPIBIX
TeJ C 3aKpeIUIEHHON OCBhIO BpAICHHS, Iepeaada TaBICHHUS TBEPIBIMH TeJIaMH, YKHJIKOCTAMHU U
razamu, arMochepHoe AaBJICHHE, TUIaBaHUE TeEN, MPEeBpAIICHHUS MEXaHUYECKOW JHEpPruu) o
OMHMCAHUIO WX XapaKTePHBIX CBONCTB W HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JaHHOE
buznyecKoe sIBICHUE;
® pacrio3HaBaTh MPOSBICHHE M3YyYEHHBIX (DU3MUECKUX SIBJICHHA B OKPYKAIOIIEM MHPE, B TOM
guciie (pU3NYeCKue SBICHUS B TPUPOJE: MPUMEPHI JBMKCHUS C PA3JHMYHBIMH CKOPOCTSIMH B



KUBOM W HEXHUBOM NPUPOAE, NEHWCTBUE CWJIBI TPEHHS B MPUPOJAE U TEXHHUKE, BIIUSHUE
aTMoc(hepHOro JaBJICHUs HA KUBOW OPraHMU3M, IUIABaHUE PbIO, phIUard B TeJe YelOBEKa, MPHU
TOM TMEPEBOJUTH MPAKTHUECKYIO 3a7ady B Y4eOHYI0, BBIACIATH CYIIECTBEHHBIC CBONCTBA
(mpu3HakK) GU3NIECKUX SBICHUH;

® ONIUCHIBATh M3YYCHHBIE CBOWCTBA Tel M (U3NYECKUE SBJICHHS, HCIONB3Yys (u3udeckue
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEUIECTBA, BpeMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
cuJa YNpyrocTH, CHia TsDKECTH, BEC Tella, Cujla TPEeHHs, JAaBiieHHe (TBEPIOro Teja, KUJIKOCTH,
ra3a), BBITAJIKMBAIONIAs CUJIA, MEXaHW4ecKas paboTa, MOIIHOCTbh, IJICUO CHIIBI, MOMEHT CHIIBI,
KOA((UIMEHT MOJE3HOT0 JACWCTBHUS MEXaHU3MOB, KMHETHYECKas M MOTEHIUalbHAs SHEPrus),
OpU ONHCAHMM TMPABWIBHO TPAKTOBaTh (PU3UYECKHII CMBICI HCHOJB3YEMBIX BEJIMYMUH, HX
0003HaYCHHSI U CIUHUIBI (PU3MUECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI, CBSA3BIBAIONIUE TAHHYIO
(GU3HYECKYIO BEIMYMHY C JAPYTUMU BEIMYMHAMH, CTPOUTH TpadUKH M3yYCHHBIX 3aBUCHMOCTEH
buznYeCKUX BEINYHH;

® XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SIBJICHHUS W TPOILIECCHI, HUCIOJb3Ys IpaBuia
CIIOKEHHsI CHIT (BJIOJIb OHOM MpsiMOii), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumesa, IpPaBHIIO
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUsI MEXaHUYEeCKOU
SHEPruM, TPH OTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3alKCHIBATh €T0
MaTEeMaTU4YeCKOe BHIPAXKCHHUE;

® 00BSICHATh (PU3NYCCKUE SIBJICHUS, MPOIECCHI M CBOWCTBA TEJ, B TOM YHCJIEC U B KOHTEKCTE
CUTYyaIMi MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH MPUUYUHHO-CIICICTBEHHBIC CBSI3H,
CTpOUTh OOBSCHEHHWE M3 1—2 JIOrMYecKHMX IIaroB C Omopod Ha 1—2 H3y4yeHHBIX CBOWCTBA
buznyecKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

epemiath pacy€THBIC 3a/1aydl B 1—2 NEHCTBUS, UCIONB3Ys 3aKOHBI U (OPMYJIBI, CBSI3bIBAIOIINE
dbuznyecKkne BEMTUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 33/layll 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTABJIATH (PU3MUYECKUE BETMYUHBI B (POPMYIIBI M MIPOBOJIUTE PACYETHI, HAXOIUTH CIIPABOYHBIE
JaHHBIE, HEOOXOMUMBIC ISl pEHICHUs 3a7ad, OIEHWBATh PEATMCTHYHOCTh TOJYUYCHHOU
bu3nUECKOil BENTUYMHBL;

® pacIio3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPHU MOMOIIM (PU3UUYECKUX METOJIOB, B
OMKMCAHUU WCCIIEIOBAHMS BBIJCIATH MPOBEPSEMOE MPENINoyiokeHne (TUIMOTe3y), pa3nudarh U
WHTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT, HAXOAUTh OMUOKH B XOJE€ OIbITA, JIeJaTh BHIBOIBI
0 €T0 pe3yJIbTaTaM;

® IPOBOJUTH OIBITHI MO HAOMIONEHUIO (PU3UYECKUX SIBICHUM WM (PU3MUYECKHX CBOWCTB TEIN:
dbopMyIUpOBaTh MPOBEPSEMbIE MPEANOIOKEHUs, COOMpPATh YCTAHOBKY W3 MPEITOKEHHOTO
000pyI0BaHus, 3aMUCHIBATh XOJI OMBITa U (POPMYITHPOBATH BHIBOIBL;

® BLITIOJTHATh TPSMBIE HM3MEPEHHUS PACCTOSIHUSI, BPEMEHM, MacChl Tela, 00bhEMa, CHIBl H
TEMIEPATYpPhI C UCMOJIb30BAHUEM aHAIOTOBBIX U IMU(PPOBBIX MPUOOPOB, 3aNTUCHIBATH MOKA3aHUS
npuOOPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHI;

® [IPOBOJUTH HCCIICJJOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKOW BENUYHHBI OT JAPYro C
WCITOJIb30BAaHUEM TPSIMBIX U3MEPEHHM (3aBUCHUMOCTH ITYTH PAaBHOMEPHO JBIDKYIIETOCS Tejla OT
BpEMEHHU JBIDKCHUS TeJla, CUJIBl TPEHUS CKOJBXKEHUS OT Beca Teia, KadecTBa 0OpabOTKH
MOBEPXHOCTEH TENl M HE3aBUCUMOCTH CUJIBI TPEHHS OT TIJIOMIAIN CONMPUKOCHOBEHHUS TEN, CHIIBI
VIOPYTOCTH OT YAJWHEHUS TMPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00BhEMa MOTPYKEHHOW YacTh
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tella, OT TIyOWHBI, Ha
KOTOPYIO TIOTPY>KEHO TE€JI0, YCIOBUW TIJIaBaHUS TEJ, YCIOBHI paBHOBECHS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHHWHM YYEOHOTO HCCIEIOBAaHUSA, COOMpPATh YCTAHOBKY W BBINOIHSTH
U3MEpEHUs, CleAysd MPEeAJoKeHHOMY IUlaHy, (UKCHPOBATh pPe3yNbTaThl TMOTYyYECHHON
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3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BUJAE NPEIJIOKEHHBIX TaOMUI] U rpaduKoB, JenaTh
BBIBOJIbI 110 p€3YJIbTaTaM UCCIIEIOBaHMS;
® [IPOBOJIUTh KOCBEHHbIE MU3MEPEHMs (PM3NUECKUX BEIMYMH (IUIOTHOCTh BELIECTBA JKUAKOCTH U
TBEPAOrO Tela, CUIa TPEHUS CKOJIBKEHUS, JaBJIIEHHE BO3[yXa, BBITAJKMBAMOILAsA CHUIIA,
JIeMCTBYIOIAs HAa MOIPYKEHHOE B )KUJKOCTb TEJO, KOA((UIUEHT MOJE3HOr0 JeHCTBUS MPOCTHIX
MEXaHU3MOB), Cleaysl MPeUI0KEHHON HMHCTPYKLMU: IPU BBIIOJHEHUH H3MEpEHHH coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UCKOMOMN BEJTMYHHBI;
e coOMI0/1aTh NMpaBUJla TEXHUKHU 0€3011aCHOCTH NpH padoTe ¢ 1a00paTOPHBIM 000PYA0BAaHUEM;
® yKa3blBaTh IPUHLUIbBI JEHCTBHUSI NMPUOOPOB M TEXHUYECKUX YCTPOWCTB: BEChl, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OApOMETp, pblyar, MOJABUKHBIA U HENOABUXKHBIN OJIOK,
HAKJIOHHAs IJI0CKOCTh;
® XapaKTepu30BaTh IPUHIMIBI ACHCTBUS M3YyYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C
Oopoll Ha HX onucaHuss (B TOM 4MCle: MOJUIMIIHUKHM, YCTPOWCTBO BOJONPOBOJA,
THJIPABIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPLIHEBOH HAcoC, apeoMeTp), HCMOIb3ys
3HAHUS O CBOMCTBAaX (PU3MUECKUX SBICHUH M HeoOXoauMble (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;
® [IPUBOAMUTH MPUMEPH! (HAXOAUTh MHPOPMALIMIO O MPUMEpax) NPaKTUYECKOTO MCIOIb30BAHUS
¢u3nUecKruX 3HAHUH B IIOBCEIHEBHOW KHU3HHM I 00ECTIeYeHUsT OE301IaCHOCTH MTPH OOpAIICHUH C
npuOopaMyl M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMsI 3J0POBbsi U COOJIIOJIEHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOLLEH CpelE;
® OCYILECTBIIATE OTOOP MCTOYHHKOB MH(popManuu B VHTEpHETE B COOTBETCTBUH C 3aJJaHHBIM
IIOMCKOBBIM 3alIpOCOM, HAa OCHOBE MMEIOIIUXCS 3HAHMM M IIyTEM CpPaBHEHUS pPa3IM4YHBIX
UCTOYHUKOB BBLIEIATh MH(OpMaIUIo, KOTOpas sBISETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;
® [ICTIIOJIb30BATh IPU BBINOJHEHUHM Y4YEOHBIX 3a/JaHUil Hay4yHO-INOMYJIAPHYIO JIUTEPaTypy
¢u3nyecKoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BiIajeTh
npuéMaMyl KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALMKM W3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;
®Co3/1aBaTh COOCTBEHHBIC KpAaTKHE THCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBEe 2—3
UCTOYHHUKOB MH(POPMALUN (PU3UUECKOr0 COIEpKaHMs, B TOM 4Hcie MyOJIMYHO JenaTh KpaTKue
COOOIlleHUsI O pe3ysbTaTaXx IPOEKTOB WM Y4eOHBIX HCCIEJOBaHHWM, MpPU 3TOM TI'PaMOTHO
MCIIOJIb30BaTh U3YUYCHHBIH MOHATUIHBIN anmapar Kypca (U3MKH, COIMPOBOXKIATh BBICTYIJIEHUE
MIpE3EHTALUEN;
® [1pY BBINOJIHEHUH Y4€OHBIX ITPOEKTOB U UCCIIEI0OBAaHUI paclpenesTh 00S3aHHOCTH B TPYIIIE B
COOTBETCTBUHM C IIOCTaBICHHBIMU 3aJadyaMH, CJIEAWTH 3a BBIIOJIHEHHEM IUIaHA JIEHCTBUH,
a/IeKBaTHO OLICHMBAaTh COOCTBEHHBIH BKJIaJ B JEATENbHOCTb TIPYIIBL, BBICTPAUBATh
KOMMYHHUKaTHBHOE B3aMMOJEHCTBHE, yUUTHIBAsI MHEHHUE OKPY)KAIOIIHX.

K koHiy oOydenuss B 8 KJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:
® [ICII0JIB30BATh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JABM)KEHUE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HbIe Tena, HACHILEHHBIH U
HEHACBILICHHBIN Iap, BIaKHOCTb BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSISI JHEPruUs, TEIIOBOMN
JBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, JJIEKTPUYECKOE II0Jie, MPOBOJHUKH U
JURIIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE TOJIE;



® pa3nuyarth SBJICHUS (TEIUIOBOE PACUIMPEHUE U CKaTUE, TEIUIONEpeaada, TEIIOBOE PABHOBECHE,
CMauuBaHMe, KalWUIPHbIE SBJICHUSA, UCIAPEHHUE, KOHJCHCALUs, IUIABIECHUE, KPUCTAJUIN3ALUSL
(oTBepaeBaHuE), KHUIIEHHE, TeIulonepenada (TeIIONPOBOIHOCTb, KOHBEKLUS, W3JIy4YEHHUE),
JIEKTpU3aLUsg Tell, B3aUMOJAECHCTBHE 3apsl0B, ICHCTBUS 3JIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBHE MArHUTOB, ACHCTBUE MAarHUTHOIO IOJIS HA IPOBOJHUK C TOKOM,
9JIEKTPOMArHuTHasi MHIYKIMS) 110 ONUCAHUIO UX XapaKTEPHBIX CBOIMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

® pacro3HaBaTh INPOSABICHUE H3YUYEHHBIX (PU3MUECKUX SBJICHUHA B OKPYXKAIOIIEM MHpE, B TOM
quciae GU3NIecKre SBJICHUS B IPUPOE: TOBEPXHOCTHOE HATSDKEHUE M KalWILISIPHBIC SBICHUS B
IPUPOJE, KPUCTAILl B IpUpoJe, nznydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BL,
o0pa3oBaHUe pOChl, TyMaHa, MHEs, CHEra, MEKTPUUYECKHE ABJICHUs B aTMoc(depe, JIeKTPUYECTBO
KHUBBIX OPraHU3MOB, MAarHUTHOE MoJjie 3eMiH, Apeii( MOIHCOB, POJIb MArHUTHOIO IOJIA JUIs
JKU3HU Ha 3emle, MOJSPHOE CUSIHUE, IIPU ATOM IEPEBOAUTH IIPAKTUUECKYIO 33Ja4y B y4eOHYIO,
BBIJIEJISITH CYIIIECTBEHHbBIE CBOWCTBA (IPU3HAKU) PU3NYECKUX SBJICHUI;

® ONIMCHIBATh HW3YyYEHHBIE CBOWCTBA TeN W (U3WYECKHE SIBJICHHUSA, HCIONB3YS (QHU3UIECKUe
BEJIMUYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEILIOTHI, yIEIbHAs TEIII0OEMKOCTh
BEIIECTBA, YAEIbHAs TEIUIOTAa IUIaBJICHUs, YylelbHas TEIUIoTa NapooOpa3oBaHUs, YyHelbHas
TEIUIOTa CrOpPaHUsl TOIIMBA, KO3(Q(UIMEHT MOJE3HOro JEHCTBUSA TEIUIOBOW MAIWHBI,
OTHOCHUTEJIbHAS BJIAXXHOCTb BO3[yXa, OJJIEKTPUUYECKHI 3apsi, CWiIa TOKa, JIEKTPUYECKOE
HaINpsDKEHUE, CONPOTHUBIIEHUE IPOBOJHHMKA, YJCIBHOE CONPOTHUBIECHHE BELIECTBA, paboTa U
MOIIHOCTb 3JIEKTPUYECKOI'O TOKA), NP OMUCAHUU NPABHIBHO TPAKTOBaTh (PU3UYECKUNA CMBICI
UCMOJIb3YEMbIX BEIWYMH, 0003HAYEHUS U eIMHUIIbI (PU3NYECKUX BEJIMYMH, HAXOIUTh (HOPMYJIbI,
CBSI3BIBAIOINME JTAHHYIO (M3WYECKYIO0 BEIWYHHY C JPYTUMH BEIUYMHAMH, CTPOHUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

® XapaKTepU30BaTh CBOICTBA Tell, (PU3NYECKUE SIBJICHUS W TPOILECCHI, MCIIOJIB3YS OCHOBHEIC
MOJIO’KEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOESHUS BEUIECTBA, IPUHIIUII CYIEPIIO3ULIUN
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsija, 3akoH OMma ajs ydacTKa LenH,
3akoH JDkoyns—JIeHna, 3akOH COXpaHEHHs DHEPIUH, IIPM JTOM JaBaThb CJIOBECHYIO
(GOopMyIHMPOBKY 3aKOHA U 3aIlIMChIBaTh €r0 MaTEMaTHUYECKOE BBIPAXKEHHUE;

© O0BACHATH (PU3MUECKUE TMPOLECCHl M CBOMCTBA TeJl, B TOM YHUCIE U B KOHTEKCTE CHUTYyalui
MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH MPUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
0o0BsicCHEHHE M3 1—2 JIOTMYeCKUX LIaroB ¢ omnopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemaTh pacy€THbIC 3324l B 2—3 NEHCTBUA, UCHOIb3Ys 3aKOHBI U (POPMYJIbI, CBSA3bIBAIOIIUE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHalW3a YCJIOBMS 3a/1a4M 3alMChIBaTh KPAaTKOE YCIOBHE,
BBISBJISITH HEJOCTATOK JAHHBIX JUIS pEIIEeHUs 3ajadd, BbIOMpaTh 3aKkOHBI U (POPMYIIHI,
HeoOXoauMble UIsl €€ pelIeHUs, NMPOBOJUTH PacdyE€Tbl M CPaBHMBATh MOJYYEHHOE 3HAUEHUE
($u3MUecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

e pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MpPH IMOMOIIU (U3NYECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH INPOBEPSIEMOE IPEAINIOJIOKEHUE, OLEHUBATh
IIPABWJIBHOCTD MOPSsIIKA IPOBEIEHUS UCCIIEJOBAHMSL, IENIaTh BBIBOIBI,

® [[POBOJIUTH OMNBITHl MO HAOMIOACHUIO (DU3WYECKUX SBICHUN MM (PU3MUYECKHX CBOWCTB TEl
(KanmuJUIIpHBIE SIBJICHUS, 3aBHCHMOCTH JIaBJCHUS BO3JyXa OT ero o0ObéMa, TeMmepaTypsl,
CKOPOCTH TIpolLlecca OCTBIBaHUSI M HarpeBaHWs MpH U3IYyYEHUH OT I[BeTa HU3Iydarouei
(mornomaroieii) MOBEPXHOCTH, CKOPOCTh HCHApPEHUs BOJBI OT TEMIIEPAaTypbl KHJIKOCTH U
wionaan €€ IMOBEPXHOCTH, JJIEKTPU3alMs TeJl U B3aUMOJEHCTBUE JJIEKTPUYECKUX 3apsi/iOB,
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B3aMMOJCHCTBUE IIOCTOSHHBIX MAarHWTOB, BU3YaJIM3allds] MAarHUTHBIX IIOJIEH IIOCTOSTHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOIO IOJS HAa IPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHUTa,
CBOWCTBA  OJIEKTPOJBUTATENA  MOCTOSHHOTO  TOKa):  (OPMYIMpPOBATh  IPOBEpsiEMbIE
HPEINON0XKEeHUs, cOOUpaTh YCTAHOBKY M3 IPEIUIOKEHHOro OOOpYIOBaHUS, ONUCBHIBATH XOJ
OIbITa U OPMYJIUPOBATH BHIBOJIBI;

® BBINIOJIHATE IPSIMBIE M3MEPEHHs TEMIEPATYpPbl, OTHOCUTEIBHOW BIA)KHOCTH BO3/yXa, CHIIBI
TOKa, HANpPSKEHHWS C HCIHOJIb30BAHMEM AaHAJOTOBBIX NPUOOPOB M JATYMKOB (PU3HUECKUX
BEJIMYMH, CPAaBHUBATH PE3yIbTaThl U3MEPCHUH C yUETOM 3a/IaHHOM a0COIIOTHOM MOTPEITHOCTH;

® [IPOBOJIUTH HCCJICIOBAHWE 3aBUCUMOCTH OJHOH (DU3MYECKOH BENIMYMHBI OT JPYrod ¢
MCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUM (3aBUCHUMOCTb CONPOTHBJIEHMSI INPOBOAHHKA OT €ro
JUIMHBI, TUIOINAJU IIONIEPEYHOI0 CEUYEHUS U YAEIBHOTO COIPOTUBIIEHHUS BEUIECTBA IPOBOJHUKA,
CWJIBI TOKa, MAYILIErO0 Yepe3 IPOBOAHMK, OT HANPSDKCHHWs HAa IPOBOJHUKE, HCCICIOBAHUE
[IOCJIEAOBATENbHOIO M MAapajUIeIbHOIO  COECIMHEHUH  MPOBOJHUKOB):  IJIAHUPOBATh
HCCJIEJOBaHKE, COOMPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, CIIEAYs NPEI0KEHHOMY IUIaHY,
(buKCUpoBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCUMOCTH B BHUAE TaOIUL U TpaduKoB, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

® [IPOBOJIUTh KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIUUYUH (yIelbHas TEeIIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE TMPOBOJHMKA, pabOTa M MOILHOCTh 3JIEKTPUUYECKOrO0 TOKA): IUIAHUPOBAThH
U3MEpEHUs], COOUpaATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs NMPEAJIOKEHHON UHCTPYKLIUU, U
BBIUNCIISTH 3HAUEHNUE BEIHUUHBI,

 cOOJTIO/IaTh TPaBUJIa TEXHUKH O€30MacHOCTH MPH padoTe ¢ 1ab0paTOPHBIM 000PYIOBAaHHEM;

® XapaKTepu30BaTh NPUHIMIIBI ACHCTBUS H3YyYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMopol Ha MX ONHMCAHMUA (B TOM YHUCIIE: CHCTEMa OTOIJIEHUS JOMOB, T'MTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYUK HIIEKTPUUYECKOM SHEPIHM, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpBl, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE HPEJOXPAaHUTENH,
AIIEKTPOMArHuT, JJIEKTPOJIBUraTellb IOCTOSHHOTO TOKa), MCIONb3ysd 3HAHUS O CBOMCTBAx
(bu3nyecKuX SIBICHUN U HEOOX0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

® pacrio3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA U M3MEPHUTENIbHbIE MPHUOOPHI 10 CXeMaM U
CXEMAaTUYHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JBUTATEIb BHYTPEHHETO CrOPAHMsI, DJIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI MIEKTPUUECKUX
LeNell ¢ MOCIEeN0BaTENIbHBIM U NapajuIeIbHbIM COCJUHEHUEM JIEMEHTOB, pa3jinyas yCIOBHBIE
0003HaYeHUsI DJIEMEHTOB AJIEKTPUUECKUX LENel;

® [IPUBOANTH NMPUMEPH! (HAXOAUTh MHPOPMALIMIO O MPUMEpax) NPaKTUYECKOTO MCIOIb30BAHUS
¢bu3nyecKuX 3HAaHUM B MOBCEAHEBHON XKU3HU AJIs o0ecnieueHrs 6€30acHOCTH MpU 00pallleHu! C
npuOopaMyl M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMs 3J0pPOBbsi U COOJIOJIEHUS HOPM
HKOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOILEH CPELE;

® OCYUIECTBIIATh TMOUCK HH(pOpManuu Qusndeckoro coaepxanust B HTepHeTe, Ha OCHOBE
UMEIOUIMXCAd 3HAHUW W NYTEM CpPaBHEHUs JOIOJIHUTENbHBIX HCTOYHUKOB BBIIEIATH
uH(pOpMalKI0, KOTOpas SBJISIETCS MPOTUBOPEUMBOI MITU MOXKET ObITh HEJJOCTOBEPHOIA;

® ICTIOJI30BAaTh TPU BBINOJHEHUM Y4YeOHBIX 3a/JaHUil HAay4YHO-TIOMYJIAPHYIO JIUTEPATypy
bu3nyecKoro cojaep:KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl ceTu HWHTepHeT, BianeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMAlUKM W3 OJAHOW 3HAKOBOMN
CUCTEMBI B JIpYTYIO;

® co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPaTKUE YCTHbIE COOOIIeHHsI, 0000m1as nHdopmaInio
U3 HECKOJbKUX MCTOYHHKOB (PU3MUECKOTO COJIEpKAaHMs, B TOM YHUCIIE MyOJINYHO MPEACTaBIATh
pe3ysabTaThl MPOEKTHOM WM HCCIENOBATEIbCKON JEATEIBHOCTH, IPU 3TOM TI'PAMOTHO
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MCIIOJIb30BaTh M3YYCHHBIH MOHATUIHBINA ammapar Kypca (U3HUKH, COMPOBOXKAATh BBICTYIJICHUE
MPE3EHTALUEM;
® [IpU BBINIOJIHEHUH Y4E€OHBIX MMPOEKTOB U UCCIIEIOBAaHUN (PU3UUECKUX MPOIIECCOB PACIPEICIISTh
00513aHHOCTH B IPYIIE B COOTBETCTBUM C IIOCTABIECHHBIMHU 3a/1a4aMH, CJICUTh 32 BBIIIOJHEHUEM
IJIaHa JEUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHUBAThb COOCTBEHHBIM BKJIaA B
JEATEIbHOCTh TPYINbl, BBICTPaUBaTh KOMMYHHMKAaTHBHOE  B3aUMOJCHCTBUE, MPOSABIISA
TOTOBHOCTb pa3peiath KOH(PIUKTHI.

K xonmy oOyueHuss B 9 Kjacce mpeiMeTHBIE Pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:
® 1ICIIOJIB30BATh  IOHATHUS:  CUCTeMa  OTc4éra, MaTepuajbHas  TOYKa,  TPAEKTOpHS,
OTHOCUTEJIbHOCTh MEXaHMYECKOTO JBIKEHUS, nedopMmanus (ynpyras, IiacTudeckas), TpeHUe,
HEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U IEPEerpy3K, LIEHTP TAKECTH, abCOJIIOTHO
TBEPOE TENO, UEHTP TXKECTU TBEPIOTO TENA, PABHOBECUE, MEXAHUYECKUE KOJIEOAHUS U BOJIHBI,
3BYK, HH(QPA3BYK U yJIbTPA3BYK, DJIEKTPOMArHUTHBIE BOJHBI, MIKAJIA JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U NATbHO30PKOCTb, CIIEKTPhI UCIYCKAHUS M MOTJOIIeHUs, anbda, Oeta- u
raMma-u3JIy4eHHsi, U30TOIbI, sACpHAst SHEPIeTHKA;
epa3nuyaTh SBJICHHS (PaBHOMEpPHOE M HEPaBHOMEPHOE NPSIMOJHHEHHOE JABH)KEHUE,
PaBHOYCKOPEHHOE TMpPSIMOJMHEHHOE [BUWXKEHHE, CBOOOJHOE TaJCHHE Tel, pPaBHOMEpPHOE
JBUKEHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE IBMXKEHHE, KOJeOATeIbHOE
JIBIDKCHHUE (3aTyXamolIMe U BBIHYXKJCHHbIE KOJICOAHUs), PE30HAHC, BOJHOBOE JBUKEHUE,
OTpa)K€HUE 3BYKa, MNPSIMOJIMHEIHOE pPacHpoCTpaHEHUE, OTPAKEHHE U MPEJOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpaKeHUE CBETa, pa3jioKeHHe Oeloro cCBeTa B CIEKTP U CIOKEHUE
CHEKTPaJIbHBIX I[BETOB, AMCIIEPCHSl CBETA, €CTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaToro CreKTpa M3JIY4EeHMs]) MO0 ONUCAHMIO HMX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;
® pacrio3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3NYECKUX SIBICHUN B OKpYXarouieM Mupe (B TOM
yrcne (u3NUecKue sSBICHUS B MPHUPOJE: MPWIMBHI U OTJIHUBBL, JABMXKeHHE aaHeT ColHEeYHOU
CHUCTEMBI, PEAKTHBHOE JIBUKEHUE >KMBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB JXHUBOTHBIMU,
3eMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, IIyHaMH, 5XO, I[BETa TeJ, ONTUYECKHE SBJICHUS B
npupose, OHMOIOrMYecKoe JeHCTBUE BUAMMOIO, YIbTPa(HOIETOBOTO M PEHTTEHOBCKOIO
U3IY4YEeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE Jy4H, pagHMOaKTUBHOE
W3JIy4eHHE MPUPOJHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTUBHBIX M3JIYYEHHH Ha OpraHu3M
YyeJlIoBeKa), IPH 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7jauy B y4eOHYIO, BBIJENSTH CYIIECTBEHHbIE
CBOICcTBa (MpU3HAKK) PU3NYECKUX SBJICHUI;
® ONIMCHIBATh H3YYEHHBIE CBOMCTBA Tel M (U3NYECKUE SBJICHMS, MCIONb3Yyd (pu3ndeckue
BEJIMYMHBI (CPeIHsAsA U MIHOBEHHAsi CKOPOCTh TeJla P HEPaBHOMEPHOM JBH)KEHHH, YCKOPEHHUE,
nepeMenieHle, IyTh, yIJIOBas CKOPOCTb, CHWJIA TPEHUs, CHJIA YIPYrOCTH, CHJIAa TSKECTH,
YCKOpEeHHEe CBOOOJHOTO TMaJIeHHs, BEC Tella, MMITYJIbC Tella, MMITYJIbC CHJIBI, MEXaHW4ecKas
paboTa M MOIIHOCTb, MOTEHLIMAJbHAS SHEPrus Teja, MOJHSATOrO HaJ TMOBEPXHOCTHIO 3EMIIH,
MOTEHLMaIbHAsl DHEPIrusl CKaTOM MPYKHUHBI, KMHETHYECKas SHEPrus, IMOJIHAas MeXaHWdecKas
SHEprus, MEepuoJ M 4YacToTa KoyieOaHWM, AJMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBE€Ta, MOKa3aTelb MPEJIOMIICHHUS CpeAbl), NMPH ONUCAHUM TNPABHIBHO TPAKTOBATh
¢bu3nyecKuil CMBICT UCHOIb3YEMbIX BEIMYUH, 0003HAUYEHUS U €IUHUIIBI (PU3MUYECKUX BEIMYUH,
HaXOJUTh (OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (DU3MUECKYIO0 BEJIMYUHY C JAPYTUMH BEIMUYHMHAMU,
CTPOUTH TPaPUKH U3YUEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;
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® XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKHE SIBICHUS U IPOLECCHI, HCIOJB3YS 3aKOH
COXPaHEHMsI YHEPIUH, 3aKOH BCEMHPHOIO TATOTEHUs, MPUHLMII CYNEPHO3ULMU CHJI, NPUHLIUI
OTHOCUTENIbHOCTH [anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA, 3AKOHBI
OTpPaXKEHMsI U IIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUsS 3apsA0BOIO M MAacCOBOIO YHUCEN INPU
AJICPHBIX peaKUUsX, IPU 3TOM JlaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHAa U 3alMChIBaTh €ro
MaTeMaTHYeCKOE BbIpAXKECHUE;

© 00BACHATH (PU3MUECKHE MPOLECCHl M CBOMCTBA Te€l, B TOM YHUCIE U B KOHTEKCTE CUTyalui
IPAaKTUKOOPHEHTUPOBAHHOIO XapakTepa: BBIABIATH INPUYUHHO-CIEJCTBEHHBIE CBSI3U, CTPOUTH
00BsiCHEHHE M3 2—3 JIOTUYECKUX ILIaroB ¢ OMOpPOi Ha 2—3 M3yYCHHBIX CBOWCTBA (PH3UUECKUX
SIBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelarh pacyéTHbIC 3a1a4M (OMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUN), UCIIOJIb3Ys 3aKOHBI
U (GOpMyIbl, CBS3bIBAIOIIME (U3UUYECKUE BEIUYMHBL: HAa OCHOBE aHajIM3a YCIOBHSA 3aJauu
3allUCBIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEJOCTAIOLIME WM M30BITOUYHBIC JaHHBIE, BHIOUPATH
3aKOHbl M (OpPMyJbl, HEOOXOAMUMBbIE JJsi pEIIeHUs, IMPOBOAUTH pacuéTbl M OLICHHUBATh
PEATUCTUYHOCTD MOIYYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMIHUHEI,

e pacro3HaBaTb HPOOJEMbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIM (PU3MUECKUX METOMOB,
UCIIOJIb3YSl ONMCAHME MCCIIECIOBAHMSI, BBIIEISATH IPOBEPSIEMOE IPEANOIOKEHHE, OLIEHUBAThH
IPaBUWIBHOCTh IOPSIKA TPOBEJEHUs] HCCIEAO0BaHMs, JeiaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB;

® [IPOBOJIUTh ONBITHl MO HAOMIOACHUIO (DU3NYECKUX SBICHUN MM (PU3MUECKHX CBOWCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpPAaHEHMsI SHEPrHM, 3aBUCUMOCTh Iepuoja
KOJICOAHUH TPYKUHHOTO MasiTHUKA OT MACChI Tpy3a U )KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTH OT
aMILTUTYIBI MaJIbIX KOJIeOaHUH, MPSIMOJIMHEWHOE PacipOCTpaHEHUE CBETAa, PassIoKeHUE Oesoro
CBETa B CIEKTP, U3yUEHHUE CBOMCTB M300pa)keHUs B IUIOCKOM 3€pKajie U CBOWCTB M300paxeHUs
npeaMera B cobuparolei JinH3e, HaOMII0IeH!Ee CIUIOIIHBIX U JTMHEHYAThIX CIIEKTPOB U3ITyYEeHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pYAOBaHMUSI, ONUCHIBATH X0
OTbITa U €r0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOJIBI;

® [IPOBOJUTH MPU HEOOXOAMMOCTH CEpUI0 MPSMBIX U3MEPEHM, ONperesnsis cCpelHee 3HaueHHE
u3MepsieMoil BeNMuYuHbl ((POKYCHOE paccTosHHE cOoOHMparolled JUH3bI), 0OOCHOBBIBATH BBIOOP
crioco0a u3MepeHus (M3MEepUTENHLHOI0 Ipudopa);

® [IPOBOJUTH HCCIIEOBAHNE 3aBUCHUMOCTEN (PU3NYECKUX BEIMYMH C HCIOJBb30BAHUEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTh IMYTH OT BPEMEHHU IpPU PaBHOYCKOPEHHOM JIBWKEHHUU 0€3 HayaJbHON
CKOpOCTH, MepHoja KojaeOaH!i MaTeMaTHYeCKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yriia
OTpakKeHMsI CBETa OT yrja MaJeHus M yrjia NpeJoMIIEHUs OT yrja MaJieHus): IIaHUpOBATh
HCCJIEIOBAaHHE, CAMOCTOSITEIbHO COOUpaTh YCTAHOBKY, (PUKCHUPOBATH PE3Y/bTAThI MMOJYYEHHON
3aBUCUMOCTH (PU3MYECKMX BEIUYMH B BUAE TaOMMIl M TpaduKOB, Je€NaTh BBIBOJBI IO
pe3yJpTaTaM MCCIIEI0BaHNus;

® [IPOBOJIUTh KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIUYMH (CPEeOHsSSI CKOPOCTh M YCKOpEHHUE
Teja MpU paBHOYCKOPEHHOM JABM)KEHHUHU, YCKOPEHHE CBOOOHOTO MaJieHUs, KECTKOCTD MPYKUHBI,
KOA(P(UIIMEHT TPEeHMsI CKOJIbXKEHHS, MeXaHudeckas paboTa W MOIIHOCTb, YacTOTa M IMEPHOJ
Koje0aHUN MaTeMaTHMYeCcKOro W MPYKUHHOTO MAasTHUKOB, ONTHYECKas cuia coOuparomei
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh W3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJIHATh U3MEPEHMUSI, CIENYS NPEI0KEHHON HHCTPYKLIUHU, BEIUUCIIATH 3HAaUEHNE
BEJIMYMHBI M aHAJIM3UpOBAaTh IMOJIY4YEHHbIE pPE3yJabTaThl C Y4YETOM 3aJaHHOW IOTPEIIHOCTU
WU3MEpPEHHUI;

e cOOJTI01aTh MpaBUiIa TEXHUKU O€30M1acCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYIOBaHHUEM;
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e pa3u4yaTh OCHOBHbIE NPU3HAKA HM3YYEHHBIX (PU3MUECKUX MOEJCH: MaTepuaibHas TOYKa,
abCOJIIOTHO TBEPJIOE TEJIO, TOUECUHBIM UCTOYHHK CBETA, JIy4, TOHKas JIMH34, IJIaHEeTapHask MOJEIb
aToMa, HyKJIOHHasl MOJZIEJIb ATOMHOT'O s1/1pa;

® XapaKTepu30BaTh IPUHIMIBI ACHCTBUS M3YyYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C
ONOpol Ha MX ONUCAaHUS (B TOM YHCJE: CHUAOMETD, NATUMKU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, pakKera, 53XOJOT, OYKH, IEepUCKOM, (oToamnmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HaHMS O CBOMCTBAX (DU3MYECKHX
SBJICHUH U HEOOXOAUMbIe (PU3HYECKHE 3aKOHOMEPHOCTH;

® JICIIOJIB30BATh CXEMbl M CXEMATHYHBIE PUCYHKHM HW3YYEHHBIX TEXHUYECKMX YCTPOMCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOIMUYECKUX IPOLECCOB IpPHU pPEUIeHHH Yy4eOHO-
NPAaKTUYECKHUX 3a]1a4, ONTHYECKUE CXEMBI JJISl TOCTPOSHUS N300paKeHUH B TIIOCKOM 3epKaje U
coOuparoIei TMH3eE;

® [IPUBOANTH MPUMEPHI (HAXOAUTh MHPOPMALIUMIO O MPUMEPax) NPAKTUYECKOTO MCIOIb30BAHUS
(bu3nuecKrx 3HaHUH B MOBCEIHEBHON KU3HU U1 o0ecredeHns 6e30MacHOCTH IIpU 00pallieHUH ¢
npubopaMu M TEXHUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pOBbsl U COOJIIOJICHHS HOPM
HKOJIOTUYECKOI'O ITOBEJICHUS B OKPYKAIOLIEH Cpelie;

® OCYILECTBIIATH MOUCK HH(pOpMALMU (PU3UUECKOro cojepxaHus B VIHTepHeTe, caMOCTOSTEIbHO
(dopMynupys MOUCKOBBIM 3alpoc, HAXOAUTh IMYTH OMNPEIEIICHUs JTOCTOBEPHOCTH IOJIy4YEHHOU
MH(pOpMaLlMU HAa OCHOBE UMEIOIMXCS 3HAHUH U JOMOJIHUTENbHBIX HCTOUHUKOB;

® ICTIOJI30BAaTh TIPW  BBINIOJHEHUH Y4YEOHBIX 3aJaHUl HAayYHO-TIOMYJIAPHYIO JIUTEPATypy
(Gu3nyeCKOro cojaep:KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl ceTu WHTepHeT, BianeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMalMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

¢ C03/1aBaTh COOCTBEHHbIE NMHMCBbMEHHBIE M YCTHbIE COOOLICHHMs Ha OCHOBE HMHGMOpMaIUM M3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOro COAEp)KaHUs, MyOJIMYHO IPEICTaBIsATh PE3YIbTaThl
IIPOEKTHOM WJIM MCCIEN0BATEIBCKOW JIEATEIBHOCTH, IPH 3TOM TI'PAMOTHO HCIIOJIb30BaTh
M3YYEHHBIN NOHATUMHBIN anmapaTt U3y4aemoro pasjesna (U3MKA U COPOBOXK/IATh BBICTYIIJICHHUE
npe3eHTalnuen ¢ yu€ToM 0coOEHHOCTEH ayTMTOPUN CBEPCTHUKOB.

Conep:xanue yueOHOro npeamera «@usuka

Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®uznka — Hayka o npupoze. SBneHus npuponabl. PU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, JJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbL. M3mepeHue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemnocTs n3MepeHnii. MexayHapoiHas CHCTeMAa €INHHIL.

Kak ¢usmuka u apyrue ecTecTBeHHble HAayKH H3ydaroT Mpupony. EcrecTBeHHOHay4HBIH
METO/ TMO3HaHMA: HaOJIOJeHUE, IOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIJABWKEHHE THIIOTE3,
HKCIIEPUMEHT IO TMPOBEpKE THUMOTe3, OOBbsCHEHHEe HabmogaeMoro spieHus. OmnucaHue
(GUBUYECKUX SIBJICHUHN C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, HIEKTPUUECKIE, MAarHUTHBIE, CBETOBBIE SIBJICHUSI.

2. Owuzudeckre MpuOOPHI U MPOIEAypa MPSIMBIX H3MEPEHHUH aHaJIOTOBBIM M IH(PPOBHIM

npudopom.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenue 1eHbI JeIEHUS IIKATBI U3MEPUTEIHHOTO MpUOOpA.

2. H3mepeHune pacCTOSHHIA.
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3. H3mepenne 00bEMa )KUAKOCTH B TBEPOTO TeEa.

Onpenenenue pasMepoB MaJbIX TEN.

5. Hsmepenue TtemmepaTypbl MpU TOMOIIUA KUAKOCTHOTO TEPMOMETpAa W JaTyudKa
TEMIIEPATYPHI.

&

6. IlpoBenenue wuccieqoBaHHUs MO MPOBEPKE THMIOTE3bl: JaJbHOCTh MOJIETA IAPHKA,
NYIIEHHOTO TOPU30HTANIBHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBeeHHS O CTPOCHHMH BellecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, MX pa3Mepbl. ONbITHI, JOKa3bIBAKOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBuxenue yacTtul] BemiecTBa. CBSi3b CKOPOCTHU JBHUXKEHHMS 4YaCTUL[ C TEMIIEPaTypOM.
BpoynoBckoe nBmwkenue, muddysus. BzaummopeicTBre 4YacTHIl BEUIECTBA: MPUTSKCHHE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BELIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEHW U  TBEPIBIX
(kpucTainyeckux) Teia. B3auMocBs3b MEXIy CBOICTBaAaMM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUMN
BOJIBI.

Hemoncmpauuu.

1. HaGmoneHne 6pOyHOBCKOTO JIBHKEHUS.

2. HaGmronenue nuddy3un.

3. HaOmionenue siBIeHUM, OOBACHSIIOUINXCSA MPUTSHKEHUEM HIIM OTTAJIKMBAHHUEM YaCTHUIL

BEILECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCIOIb30BaHueM (hoTorpaduwii).

2. OmbIThl IO HAOJIIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

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

Mexanuueckoe [BUKeHHE. PaBHOMepHOe M HepaBHOMepHOe JBHKeHHEe. CKOpOCTb.
CpenHsist CKOpoCTh IPY HEPABHOMEPHOM JIBMKEHUU. Pacy€r myTu U BpeMEeHU JBUKEHUS.

SlBnenue wHepnuu. 3aKOH HHepUUHU. B3aumonenlcTBUE Tell KAk NpPUYMHA W3MEHEHUs
CKOpOCTH JIBWKEHHS Teld. Macca kak mepa uHepTHOCcTH Tena. IlnoTHocTe BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cwia Kak XapakTepucTUKa B3aumojencTBus Ten. Cuma ymnpyroctd U 3akoH ['yka.
N3mepenne cuibl C NMOMOIIBIO JWHAMOMeTpa. fIBieHHe TATOTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Ttena. HeBecomocTs. CrojkeHue cuil, HallpaBJIEHHBIX IO
onHOI npsiMoil. PaBHozelcTBytomas cuil. Cuna TpeHus. TpeHHue CKONbKEHUS U TPEHUE MOKOS.
Tpenue B IpUpoae U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHn4eckoro JBUKEHHs Teja.

H3mepeHne ckopocTy MpSIMOIMHEHHOTO ABHXKEHHUS.
Habmronenue sSiBJIeHMS] HHEPITUH.

HabmoneHne n3MeHeHus: CKOPOCTH MPH B3aUMO/ICHCTBHH TeJl.
CpaBHEHHE Macc MO B3aUMOJICUCTBUIO TEN.

o 0k wh ke

CrioxeHue Cuil, HallpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue CKOpPOCTH PABHOMEPHOIO IBIKEHHUS (IIApUKa B KHUJIKOCTH, MOJIENIU
AJIEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).
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2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKCHHS Opycka WM IMIapuKa MO HAKJIOHHOM
MIJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TEA.

4. OmnbIThl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsDKeHus (aedopmanuu) NpyKUHBI OT
MPUIIOKEHHOM CHIIBI.

5. OnbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUSI OT Beca Tea U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMYEHUS JaBieHus. Jlapienue ra3a. 3aBUCUMOCTh
JaBJICHHS Ta3a oT 00béMa, Temneparypsl. [lepenava naBneHust TBEPABIMU TEIAMH, KU IKOCTSIMH
u razamu. 3akoH Ilackans. [TneBmMarnueckue MamuHbl. 3aBUCUMOCTDH JABICHUS KUAKOCTH OT
rnyounsl.  ['mppocratumueckuit  mapagokc. CooOmatomuecs cocyabl. ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHHUS BO3IYLIHON
obooukn 3emymm. Onwit Toppuyermmm. M3mepeHue atMocepHOro MaBicHHS. 3aBUCHMOCTH
atMoc(epHOro mJaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOro JaBICHHUS.

JelicTBHE )XUJIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX Teo. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJIEHUS I'a3a OT TEMIIEPaTyphl.

Ilepenada naBneHUs KUIKOCTBIO U ra30oM.

CooOmiarommecs COCy/Ibl.

I'uppaBnmueckuil mpecc.

[TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT 00BbEMa MOTPYKEHHOM 4YacTH Tela |

MJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEH CUJIBI BECY BHITECHEHHON KUAKOCTH.

VcnoBue maBaHus Te: IUIABAaHUE WIM TOTPYXKEHUE Tl B 3aBUCUMOCTH OT

COOTHOINIEHUS TUIOTHOCTEHN TeJa U KUIKOCTH.

Jlabopamopnuvie padbomot u onvimol.

1. HccnemoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOTPYKEHHOM B JKUIKOCTD
YacTH TeJa.

2. OrmpeneneHue BBITAJIKUBAIONMIEH CHIIBI, JEHCTBYIOIIEH Ha TENO, IMOTPYKEHHOE B
YKUJIKOCTb.

3. TlpoBepka HE3aBHUCHUMOCTH BBITAJIKMBAIONIEH CHUJIBI, JCUCTBYIOIIEH Ha Telo B
JKUJKOCTH, OT MACCHI TeJa.

4. OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKMBAIONIECH CHIIbI, JICUCTBYIOIIECH Ha
TEJI0 B KUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUJIKOCTh YaCTH TeJla U OT TJIOTHOCTH

ok wnNE

o N

KUJKOCTH.
5. KonctpyupoBaHue apeoMeTpa HIM KOHCTPYWPOBAaHUE JOAKU W OOpeAeseHue eé
Ipy30II0ABEMHOCTH.
Pa3pnen S. PaGora u MOIIHOCTB. JDHEpPIus.
Mexanuueckast pabota. MOIIHOCTb.
[IpocTble MexaHM3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuii0o paBHOBECHS
pbruara. IlpumeHeHne mpaBuila paBHOBECHUS pbldara K OJIOKY. «30J10TO€ MPaBWIO» MEXaHMKH.
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KIIJI mpocThix MexaHu3MOB. [IpocTbie MEXaHU3MBI B OBITY M TEXHHKE.

Mexannueckas sHeprus. KuHermueckas W mnoTeHIUalbHas 53Heprus. llpeBparienue
OJIHOTO BU/1a MEXaHUUYECKON 3HEPTUU B JPYTroil. 3aKOH COXPAaHEHUS DHEPIUH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuwie pabomol u onvimol.

1. Omnpenenenue pabOTBHl CHJIBI TPEHUS TMpPH PABHOMEPHOM JBIKEHHH Tela [0

TOPU30HTAIILHON TOBEPXHOCTH.

2. HWccnenoBanue yciaoBHid paBHOBECHS phlyara.

3. WUsmepenne KITJI Hak1OHHOH MIIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTUH.

Pa3gen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpPUH CTPOEHMS BemlecTBa. Macca
U pa3sMepbl aToMOB M MoJeKkyl. OnbITbl, NOATBEP)KIAAIOIIMNE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSTHUM BemlecTBa. Kpucramiueckue u
amop¢usbie Tena. OObsCHEHUE CBOMCTB ra3oB, XKHUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KMHETUUECKON Teopuu. CMaunBaHWE M KalWUIApHBIE SIBIEHUA. TerioBoe
paciIMpeHHe U cxKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBWXKEHHS YacTHL.
Buytpennsis anHeprus. CnocoObl U3MEHEHHsS BHYTPEHHEH »OHEpruu: Tervionepenada u
coBepieHre padoThl. Bupl Temonepeaadu: TeIIONpOBOIHOCTh, KOHBEKIHS, U3TyYCHHUE.

KonuuectBo TermioThl. YenbHas TEIUNIOEMKOCTb BellecTBa. TemIooOMEH U TElIoBOe
paBHOBecHue. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u OoTBepJeBaHUE KPUCTAIIMYECKUX
BEleCTB. YaenbHas Termjora miuaBieHus. [lapooOpa3oBanme u konueHcarus. VcnapeHue.
Kunenne. YnaenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEpATypbl KUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BrnaxxHocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeibHasl TENJI0Ta CTOPaHMSL.

[Tpunuuner pabotsl TemoBeix aBurarenet KIIJ[ TtemnmoBoro nBurarens. TemoBble
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEBI.

3aKOH COXpaHEHMsI U IPEBPALLCHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Hab6mronenrne 6poyHOBCKOTO JBUKEHUS.

Hab6monenue muddysum.

HaGnronenue siBneHN cMauuBaHusI U KaWUISIPHBIX SIBICHHH.

HaGnroeHue TernoBoro pacuMpeHus Tell.

V3MeHeHne naBlieHus ra3a pu U3MEeHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TeMIeparypsbl.

Bune! Ternonepenayn.

OxJaxJieHe Ipu COBEPLICHUN PabOTHI.

©CooNOR~ODE

HarpeBanue nipu coBepiiieHuH pabOThl BHEITHUMH CHJIAMH.
10 CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaGmronenue KUIEHHUS.

12. HabnroieHre OCTOSTHCTBA TeMITepaTyphbl PHU TIJIaBJICHUU.
13. Moenu TEIUIOBBIX JBUTATENEH.
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Jlabopamopnwvie padbomot u onvimol.
OnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJICKYJISIPHOTO MIPUTSKECHUS.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITh! 10 HAOJIIOAEHUIO TEIIOBOTO PACIIMPEHHsI ra30B, KUJIKOCTEN U TBEPIBIX TEI.
Onpeznenenue AaBIeHUs BO3yXa B OAJUIOHE HINPHILIA.
OneIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTh JIaBJICHHUS BO3JyXa OT €ro o0béMa U
HarpeBaHus WIN OXJIaKICHUS.
6. IlpoBepka rumoTe3bl JIMHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

7. HabnroneHue u3MeHEHMs] BHYTPEHHEN 3HEPIUM Teja B pe3ysbTare TEIUIoNepenadu 1

paboThI BHEUTHUX CHIL

8. MHccnenoBanue sBICHUS TEINIOOOMEHA PU CMELIMBAHUYU XOJIOJHON U ropsiueii BOJbl.

9. OmnpeneneHne KOJUYECTBA TEIJIOTHI, IOJIyYEHHOIO BOAOH IpHU TEIIOOOMEHE C

HarpeThiM METAITIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenpHON TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca UCIIapeHus.

12. OnpeneneHyre OTHOCUTENILHON BIaKHOCTH BO3yXa.

13. Onpenenenue yaenbsHON TETUIOTHI ITABICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJI€HHS.

Onexrpuzauus Ten. JlBa poja 2JIEKTpUYECKUX 3apsaioB. B3aumonelcTBue 3apsyKEHHBIX
tes. 3akoH KyioHa (3aBUCHMMOCTb CHJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TNl OT BEJIMYMHBI
3apsI0B U PaCCTOSTHUSL MEXKTY TEIaMH).

Onekrpuueckoe nose. HanpsxénHocTs 3nexkTpuueckoro nons. IIpuHuun cynepnozunuu
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu 3i1eKTpUYECKUX 3apsloB. ODJIEMEHTAPHBIA dIeKTpuueckui 3apsan. CrtpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3aps/ia.

ONEeKTpUYEeCKU TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. McTouHuku
IOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPHUUYECKOrOo TOKa (TEIIOBOE, XMMHYECKOE, MarHUTHOE).
ONEKTPUYECKUH TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampsbkeHue. ComnpoTHBIEHHE
NPOBOJAHMKA. YJIEIbHOE CONPOTUBJIEHHE BemlecTBa. 3akoH Owma Juisi ydacTka LeMu.
[TocnenoBarenbHOE U MapaJUIENbHOE COEJUHEHNE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 3JEKTpUYECcKOro Toka. 3akoH Jxoyns—JIenua. Dnexrpuyeckue nemnu
U TIOTpEeOUTENH 3JIEKTPUUIECKOM s3Hepruu B ObITy. KopoTkoe 3ambikaHMe.

IlocTostHHBIE MarHuThl. B3auMomelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
MaruuTtHoe nose 3emMiId ¥ €ro 3HaueHue A )ku3HU Ha 3emute. OnbIT Opcrena. MarHuTHoe nosie
IIEKTPUYECKOr0 TOKa. [I[puMeHeHNe ANEKTPOMAarHuToB B TeXHUKE. /IeficTBE MarHUTHOTO MO
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IMOCTOSHHOrO Toka. lMcmonb3oBaHue
AIIEKTPO/IBUraTeNIel B TEXHUYECKUX YCTPOICTBaX U Ha TPaHCIOPTE.

Oneitel  @apagnes. SIBneHue  ayeKTpoMarHuTHoOM  uHAyKuuu. IlpaBwiio  JleHna.
OnextporeHeparop. CrocoObl MOMyYeHHs] 3JNEKTPUUECKOM HHEPruu. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1. Dnexrpuzanus Tei.

2. JlBa poja 3JIEKTPHUECKUX 3apsi/I0B U B3aUMOJICHCTBHE 3apsKEHHBIX TEIL.

3. YCTpoiicTBO M ACHCTBUE AIEKTPOCKOTIA.

ok~ wn e
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DJIEeKTpOCTaTUYECKash MHTYKIIHSI.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiIOB.
[IpOBOJHUKY U TUBTEKTPUKH.

MopaenupoBaHU€ CHIIOBBIX JJUHUM 3JICKTPUYECKOTO MOJIA.
M CcTOYHNKH TOCTOSTHHOT'O TOKA.

JIeficTBHS DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. "'a30BBbIit pazps.

. 3mepeHne cuiibl TOKa aMIepPMETPOM.

. I3mepenue 31eKTpUYECKOro HaIpsKEHUs. BOJIbTMETPOM.

. Peocrat u marazuH COnpOTHBIIEHUM.

. B3aumozeiicTBue NOCTOSSHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH Pa3AeJICHUs IOJICOB MarHUTa.
. MopenvpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoe nosie Toka. JJIeKTPOMArHurT.

. JleficTBMe MarHUTHOTO NOJIL HAa MPOBOJIHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIlpaBJICHUSI HHIYKIIMOHHOTO TOKA OT YCJIIOBUW €r0 BO3SHUKHOBEHHMS.
. DIeKTpOoreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopnwsie padbomot u onvimol.

ok ownE

10.
11.
12.

13.
14.
15.

16.
17.

OnbITHI 1O HAOIIOCHUIO SJIEKTPU3ALUU TNl MHAYKIHEH 1 PU COTPUKOCHOBEHUHU.
HccnenoBanue qeHCTBUS SJIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDTICKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.

W3mepeHue U peryJnpoBaHue CUIIbI TOKA.

W3mepeHue U peryInpoBaHue HaPsHKEHNUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HanpsHKEHHUs] Ha PE3UCTOopeE.

OnpIThl, JE€MOHCTPUPYIOUIME  3aBUCUMOCTH  AJIEKTPUYECKOTO  CONPOTHBIIECHUS
IIPOBOAHMKA OT €T0 JJIMHBI, IUIOIIAJU IIONEPEYHOr0 CEYEHHS U MaTepHala.

[TpoBepka mnpaBwila CIIOXKEHHS HANPSOHKEHUM INPU IOCIEN0BAaTEIBHOM COECIUHEHHUU
JIBYX PE3UCTOPOB.

[TpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPH MapajliieIbHOM COEMHEHUH PE3UCTOPOB.
Onpenenenne paboOThI AIEKTPUYECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOopP.

OmnpeneneHne MOIHOCTH 3IEKTPUUYECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, WAYIIETO Yepe3 JaMIOYKy, OT HalpsHKeHUS
Ha Hel.

Omnpenenenne KIIJ[ narpeBaTens.

HccnenoBanre MarHUTHOIO B3aUMOZEUCTBHSI IOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHuTHOrO TMOJISI MOCTOSHHBIX MAarHUTOB MpU UX OOBEAMHEHHUU W
pa3JiesieHun.

HccnenoBanue JeNCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aUMOJAEUCTBUS KaTYIIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.
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18. M3yueHue aelcTBUS MAarHUTHOTO IOJIS1 HA IPOBOJHHUK C TOKOM.

19. KonctpyupoBaHnue 1 u3ydeHue paboTsl SJEKTPOIBUTATEISL.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTaHOBKHU.

21. OnbIThI IO UCCIIEAOBAHUIO SBJICHHS 3JIEKTPOMAarHUTHON MHIYKIIMU: UCCIIEI0BaHHE

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
IpsIMOJUHEHOe ABMKeHHe. CpenHss M MIHOBEHHAs CKOPOCTb Tejla IPU HEPaBHOMEPHOM
JBUKCHHH.

Yckopenue. PaBHoyckopeHHOE TIpsMOTHHEHHOE ABMkeHne. CBoOoaHOE nagaeHne. OnbIThI
INaynnes.

PaBHOMepHOe nBMXeHue 1o okpyxkHocTH. Ilepuon u wacrora obpaiuenus. JIuneitHas u
YIJI0Bast CKOPOCTHU. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HprotoHna. Bropoii 3axkon Herorona. Tperuit 3akoH Herortona. IIpuHiun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: Cuila TPEHUS CKOJIBKEHHUA, CUjla TPEHUs
IIOKOSI, JPYTHUE BUBI TPEHHUS.

Cuna TsDKECTHM W 3aKOH BCEMHPHOTO TATOTEHHSA. YCKOpEHHE CBOOOTHOTO MAJCHHUS.
JBuxenue 1uianer Bokpyr Comnua. IlepBas kocmmueckas ckopocTs. Heecomocts u
IIEPErPY3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHON OChIO BpaleHusi. MoMeHT cuibl. LleHTp TsoxecTu.

Umnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE BUKEHUE.

Mexanunueckass pabota U MOIIHOCTb. PaboTta cui TsbkecTH, ynpyroct, TpeHus. CBsi3b
sHepruu u paboThl. [loTeHuManpHas SHEprus Tena, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3HEprus ckaroi npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHUH.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEeHHE TyTeH W TPACKTOPHH IBIIKEHHUS OJHOTO W TOTO K€ Tejla OTHOCHTEIHHO
pPa3HBIX TEJl OTCUETA.

H3mepeHre CKOPOCTH U YCKOPEHUs MPSAMOIMHENHOTO IBUKCHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBUKECHHUSL.

Habmonenne ABM>XeHUs Tesla MO0 OKPYKHOCTH.

HaOnronenne MexaHMYeCKUX sIBJICHUN, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOpPEHUS Tella OT MAcChl TeNa U AEUCTBYIOLIEH Ha HErO CUIIBI.

8. HaOmroneHue paBeHCTBA CHIT IPU B3aUMOJICHCTBUU TEJl.

9. H3meHeHwue Beca Tena NpyU yCKOPEHHOM JBH)KEHUH.

10. Ilepenaya umnysbca Mpyu B3aUMOJICHCTBUHU Tell.

© 0k w

11. [IpeoGpa3oBanust SHEPTUU PU B3aUMOJCHCTBUH TEN.

12. CoxpaHeHue UMITyJIbCa TPH HEYIIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue uMmysbca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.
14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHne MexaHU4ecKo SHEPTUH MPU CBOOOIHOM IaJICHUU.
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16.

CoxpaHeHue MeXaHU4eCKOW YHEPTHH MPH JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

o

10.

11.

KoHcTpynpoBanue Tpakra ajisi pa3roHa W JaJbHEMIIIEr0 pPaBHOMEPHOIO JIBHIKEHHS
HIapUKa WM TEJIEKKH.

Omnpenenenue cpenHel CKOPOCTH CKOJBXEHHsS OpycKa WM JBIKEHHUS IIapUKa IO
HaKJIOHHOM TJIIOCKOCTH.

OrmpezenieHne yCKOpPEHHUsI Tejla IMPU PABHOYCKOPEHHOM JBUKEHUU MO HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTHU OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM>KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THIOTE3BI: €CIM TPH PABHOYCKOPCHHOM JBW)KCHHHM 0€3 HavaabHOM
CKOPOCTH IIYyTHM OTHOCSTCS KakK psJd HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJJMHAKOBBI.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAJIbHOI'O
JTABJICHUSI.

Omnpenenenne kodhdueHTa TPEHUS CKOIBKCHHS.

Ornpenenenne KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CHUJIbl TPEHUS INPU PABHOMEPHOM [JBHKEHUM Tejla II0
I‘OpH?;OHTElJIBHOﬁ IMOBCPXHOCTH.

Omnpenenenne pabOThl CUJIBI YIPYrOCTH MPU HOABEME TIpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOJABHXKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. MexannuecKkue KoJe0aHud U BOJIHBI.
KonebGarenbHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMA: TEPUO, 4YacToTa,
amuMtyna. MaTtematuueckuid W TNPYXKUHHBIA MasTHUKUA. [IpeBpaiieHue sHepruu mpu

Ko1e0aTeIbHOM ABUKEHUH.

3aryxatomue konebanus. Beinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CpoiicTBa MexaHHueckuX BOJH. [IposionpHbIe U MonepedHble BOIHbI. JIJTMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHHUeCKUe BOJIHbI B TBEPJIOM Telle, CEHCMHUECKUE BOJIHBI.

3Byk. ['pomMKkoCTb 3ByKa M BeicOTa TOHA. OTpakeHue 3Byka. IHQpa3Byk U ynbTpa3ByK.

Hemoncmpayuu.

1. HaOmronenue koneGaHMi Tes MO 1eHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. HaGmopnenue xoneOaHUil rpy3a Ha HUTU U Ha TIPY>KUHE.

3. Habmonenne BBIHYKICHHBIX KOJIEOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOJ0JIbHBIX U ONEPEYHbIX BOJIH (Ha MOJEIN).

5. HabmroneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKycTHYECKM pe30HaHC.

Jlabopamopnwvie pabomot u onvimol.

1. Ompenenenue yacTOThI U IEpUOAA KOJEOAHUNH MAaTEMaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOTHI U IeproJia KoiaeOaHU MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KoJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH MepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. IIpoBepka HE3aBUCHUMOCTH IepHOjAa KOJICOAaHUH TIpy3a, MOABELICHHOTO K HHUTH, OT

Macchl Tpy3a.
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6. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Iepuoja KojleOaHWi MPYXHHHOTO
MasiTHUKA OT MaccChl I'py3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Pa3zgea 10. DiekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
OJEeKTPOMAarHUTHOE I10Jie. DJIEKTPOMAarHUTHbIE BOJHBI. CBOWCTBA 3JEKTPOMArHUTHBIX
BouH. [lIkasa 31eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JJII COTOBOM
CBSI3H.
OnekTpoMarHuTHas npuposa ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBa CBETA.
Jlabopamopuwvie padbomot u onvimol.
1. M3yueHue CBOWCTB 3JE€KTPOMArHUTHBIX BOJH C IOMOIBIO MOOMIIBHOTO Tele(OoHa.
Pa3nes 11. CBeToBble siBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u JIynsl. Otpaskenue cBeta. [lnockoe 3epkaio. 3aKoH OTpa)XKeHHUs CBETA.
[Tpenomnenue cBera. 3akoH npesnomiieHus cBeTa. IloaHoe BHyTpeHHee OTpaXkeHHe CBeTa.
Hcnonp30BaHKE OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.
Jlunza. Xox nmydedr B nmHze. Omnrtmyeckas cucrema (oroanmapara, MHKPOCKONA U
Tesieckomna. I'1a3 kak onTuyeckas cuctemMa. bam3opykocTs U 1a1bHO30pKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CllojkeHNe CEKTPaIbHbIX 1IBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[TpsMonuHeiHOe pacipoCTpaHEHHUE CBETA.
OtpaxeHue cBera.
[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xon syuelt B coOuparomeit Junse.
Xox JIydeil B paccenBaroeH JIMH3E.
[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.
. Ipunuun neiicrBus ¢oroannapara, MUKpPOCKOIA U TEJIECKOTIA.
10. Mopnens rnasa.
11. Paznoxxenue 0emoro cBeTa B CIIEKTP.
12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa’KEHUs CBETOBOT'O JIydya OT YIjla MaJieHuUs.
2. HzydeHme xapakTepUCTHK H300paXKeHHUs TPEAMETa B INIOCKOM 3epKaJle.
3. MHccrnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJia MaJeHus Ha

©CooNoOR~LDE

TPAHUIIE «BO3IYX—CTEKIIO».

[Tomryuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

Onpenenenne POKYyCHOTO PACCTOSIHUS M ONTHYECKOW CHITBI COOMPAOIIEH JIMH3HBI.
OMBITHI 11O Pa3I0KEHUIO OETIOTO CBETa B CIIEKTD.

OnBITEI MO BOCHPUATHIO IIBETa MPEIMETOB MPU WX HAONIOJACHUU Yepe3 IBETOBBIC
(GUIBTPBI.

Pa3znen 12. KBanToBble sIBJIEHUA.

N o b
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Oneiter Pe3epdopna u mianerapuas moaenb aroma. Mojaens atoma bopa. Mcnyckanue u
MoTJIoNIeHHe cBeTa aToMOM. KBaHThI. JIMHEUaTble CIEKTPHI.

PagunoaktuBHOCTE. Aunbda, Oera- u ramma-mznydeHus. CTpoeHHE aTOMHOTO sijipa.
Hyxnonnas wmopgens atomHoro siapa. M3oromnsl. PanuoaktuBHble mnpeBpamieHus. [lepuon
MoJIypacnaaa aTOMHBIX siJiep.

SnepHble peakuMy. 3aKOHbI COXpPaHEHUs 3apsA0BOIO U MAacCOBOI'O YMCEN. DHEPrus CBA3U
aToMHbIX sifep. CBsi3b maccel U dHepruu. Peaknuu cuHte3a u aenenus sanep. Mcrounuku
sHepruu ConHua U 3BE3 1.

Snepnas snepreruka. JleiicTBUs paAlOaKTUBHbBIX U3JTyYEHUHN HA KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CrexTpsl U3JIYy4eHUS U TOTJIOIICHHUS.
CrieKkTphl pa3IMYHbIX T'a30B.

CnekTtp Bomopoa.

Habumonenune tpeko B kamepe BuibcoHa.
Pabota cuéTunka HOHU3UPYIOIIUX U3TYUCHUM.

© 0k wn

Perucrpanus u3inydeHus IpUpOIHBIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnwsie pabomot u onvimeol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIYy4ECHHUS.

2. HWccnemoBanue TPEKOB: HM3MEPEHUE JHEPTMHM YAaCTHIBI 110 TOPMO3HOMY IyTH (I10

doTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 AN MOIYTb.

[ToBTOpUTENHEHO-0000MIAIONINI  MOAYJIb  TNpENHA3HAYEH [UIA  CHCTEeMaTHU3alud |
0000111eHUST TPEIMETHOTO COIEPIKAHMSI U OIBITA IEATEIbHOCTH, MPUOOPETEHHOTO MPH U3YYEHUHU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapPCTBEHHOMY SK3aMEHY IO
¢uzuke U1 00ydarommxcs, BBIOPABILINX 3TOT Y4€OHBIN MpeMeET.

[Ipy w3ydyeHUHM JAHHOTO MOJYJS pEalu3ylTCd M CHCTEMaTU3UPYIOTCS  BUIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX 00€CHeunMBaeTcsl JOCTM)KEHHE IPEIMETHBIX |
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaToOB 0OyueHUs, (OpPMHUPYETCs €CTECTBEHHOHAayuHas
IPaMOTHOCTh: OCBOECHHE HAyYHBIX METOJIOB HCCIICOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMU OOBSICHATh (UINYECKUE SBJICHMS, MPUMEHsS TMOJIy4YeHHbIE 3HAHMUS,
pelaTh 3aJauu, B TOM YHCJIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[TpyHIMNIMATBHO NEATEIBHOCTHBIA XapaKTep JaHHOTO pas3zeila pealn3yeTcs 3a CUET TOro,
4yTO 00y4arolnecs BBIMOIHIIOT 33aHNsI, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAaHUM pacro3HaBaTh U HAy4YHO OOBSACHATH (PU3HUECKUE SABIICHUS
B OKpYXKarollel MPUPOE U IOBCETHEBHOM JKNU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEeIOBaHUS (PU3MUECKUX SIBICHUM, B TOM 4HCIe AT
MPOBEPKHU THIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAay4YHbIE OCHOBBI HaubOoyiee Ba)XXHBIX JIOCTHXKEHUH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOI0 MCIOIb30BAaHUS PA3JIUYHBIX HCTOYHUKOB DSHEPrUM HAa OCHOBE
3aKOHA MTPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTHUU.
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TemaTnuyeckoe NIIAHUPOBAHUE

7 Kiaace
Ne | HaumeHnoBaHue KomngectBo N3 anx
TEM, pa3JIelioB 4acoB teopust | maboparopueie | KoHTposibHBIE
paboThI paboThl
1 | ®usuka—Haykao |4 3 1
IpUpOJIC
2 | [lepBonavanbHbIe 6 5} 1
CBeneHusd o
CTPOCHHE BEIIECTBA
3 | ABuxeHue u 23 15 6 2
B3aUMO/ICHCTBHUE
Ten
4 Jaenenue tBepabix | 21 17 3 1
TeJI, )KUAKOCTEH 1
rasoB
4 | Dueprus. Pabora. 14 11 2 1
MomHocTh
Hroro | 68 51 13 4
8kiacc
Ne | HanmenoBanue KomngectBo N3 Hux
TEM, pa3JieioB 4acoB Teopust | maboparopHbie | KoHTpoOJbHBIC
paloThI paboTHI
1 | [HoBTopenue 2 2
2 «TennoBeie 24 19 3 2
SIBJICHUS»
3 | DnexkTpuyeckue 26 21 3 2
SIBJICHUS
4 | DnexTpoMarHuTHH | 6 4 1 1
¢ SIBJICHUS
4 CseroBbI€ sBIEHAS | 8 5 1 2
O6ob6maromee 2 2
MMOBTOPEHHE
Htoro | 68 53 8 7
9 kiacc
Ne | HaumeHnoBanue KommgectBo N3 anx
TEM, pa3JieiioB 4acoB Teopusi | mabopatopubie | KoHTponbHBIE
paboThI paboThI
IToBTOpEHME 3
3aKOHBI 30 24 2 2
B3aMMOJICHCTBHS U
JIBHOKCHUS TEIT
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Mexanuueckue 12 7

KoJieOaHus 1

BOJIHBI. 3BYK.

OnekrpomMarauTHoe | 18 15

nosne

Crpoenue atomau | 12 9

aTOMHOTO S/Ipa.

Crpoenue u 6 6

HBOJIIOLIUS

Bcenennon

IToBTOpEHME 15 2
Utoro | 102 85
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