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Pabouas nporpamma yuebHoro kypca «®Pu3uka» 7-9 Kinacc moaroToBieHa Ha OCHOBE:
- ®enepanbHOro rocyaapcTBEHHOro 00pa30oBaTEeNIbHOTO CTaHIapTa OCHOBHOIO OOIIero obpazoBaHUs
(ITpuka3 Munnpocseuenust Poccun ot 31.05.2021 r. Ne 287);
- OcHoBHOIl 00pa3oBaTeNbHOIl HpPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus [ocyaapCcTBEHHOTO
Or0KETHOTO 00111e00pazoBaTeIbHOTO yupexkaeHus Camapckoi 006JacTu cpeiHel 001eo0pa3oBaTeIbHOM
mkoiael Nel m.r.t. CyxomonmyHurunaiabHoro paiioHa Ceprueckuii Camapckoin obmactu (ITpuwkas ot
31.08.2022 1. Ne...).

OO6pazoBaTeNnbHbIN MPOILIECC OCYIIECTBISETCS C HMCIOIb30BAaHHEM YYEOHHKOB, y4EOHBIX MOCOOHIA,
BXOJSIIIMX B JCUCTBYIOUIMHA (enepanbHblii mepeueHb. [lepedeHp Y4eOHMKOB €KETrOJHO YTBEPKIAACTCS
MIPUKA30M JUPEKTOPA MIKOJIBI.

IMosicHuTeIbHAS 3aIMCKA
O0mas xapakTepucTuKka y4eOHoro npeamera « Pusuka

Pabouas mporpamma mo ¢usuke mns oOydaomuxcs 7—9 KiaccoB paspaboTaHa Ha OCHOBE
denepanbHOr0 roCyAapCTBEHHOIO0 00pa30BaTEIbHOIO CTAHJApTa OCHOBHOIO 00Iero oOpa3oBaHUS C
y4€TOM U COBPEMEHHBIX MHPOBBIX TpeOOBaHHUM, NPEABIBISIEMbIX K (U3NYECKOMY OOpa30BaHMIO, U
TpaIULMi pOCCUIICKOro 00pa3oBaHus, KOTOpble 00ECIIEUNBAIOT OBJIAJICHUE KIOUEBBIMU KOMIIETEHIUSIMH,
COCTABIISIIOLUIMMH OCHOBY JJIsl HETPEPHIBHOTO OOpa30BaHUS M CAaMOpPA3BHUTHSA, a TAKXKe LEIOCTHOCTD
OO0IIEKYJIbTYPHOI'O, JIMYHOCTHOI'O M IO3HABATEJILHOTO pa3BUTUS oOydaromuxcs. B paboueli mporpamme
yuTeHbl Waen u mnojoxenus KoHmemuuu pasButusi ¢uszndeckoro oOpasoBaHus B Poccuiickoit
®Denepanuu.

Kypc ¢msukn — cucremooOpasyrommid JUIsi €CTeCTBEHHO-HAYYHBIX YYEOHBIX TIPEJIMETOB,
MIOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SIBIICHUM, U3y4yaeMbIX XUMUEH, OMOJIOTHEH,
acTpoOHO- MHeH M (u3mueckod reorpadueii. duszmka — 3TO MPEAMET, KOTOPHIM HE TOJHKO BHOCHT
OCHOBHOH BKJIaJ B €CTECTBEHHO-HAayYHYIO0 KAPTUHY MUpPa, HO U IPEAOCTaBIIseT Haubosee siICHbIe 00pa3Libl
NPUMEHEHHsST HAayYHOTO METOJa MO3HAaHMA, T. €. CIoco0a MOJNyYeHHs JOCTOBEPHBIX 3HAHUH O MHDE.
Haxonen, ¢u3nka — 3T0 mpeaMeT, KOTOPbIM Hapsily ¢ APYrMMH €CTECTBEHHO-HAyYHBIMHU IPeIMETaMHu
JOJDKEH J1aTh IIKOJIbHUKAM MpPEeCTaBJIeHHE 00 YBIIEKATEIbHOCTU HAyYHOTO MCCIe- JIOBAaHUS U PajoCTH
CaMOCTOSITEJIBHOTO OTKPBITHS HOBOT'O 3HAHMSL.

OpHa U3 TMaBHBIX 337a4 (PU3HMUECKOro o0pa3oBaHUs B CTPYKType 00IIero o0pa3oBaHusi COCTOUT B
(bopMHpPOBAHNUN €CTECTBEHHO-HAYYHOH I'paMOTHOCTH M MHTEpeca K HayKe y OCHOBHOH Macchl o0ydaro-
IIUXCs, KOTOpbIE B JaJIbHEWIIEM OYAyT 3aHATHI B CaMbIX pa3HO- 00pa3HbIX cepax nesrenbHocTH. Ho He
MEHEE BaXKHOW 3a7auell sBJISETCA BBIABICHUWE W IOATOTOBKA TAJAHTIMBBIX MOJIOABIX JIIOAEH [UIs
MIPOJIOJKEHHsI 00pa30BaHus U JajbHEHIIed NpodecCuOHaIbHOM 1eATEeNbHOCTH B 00JIaCTH €CTECTBEHHO-
HAy4YHBIX MCCIIEJOBAHUNA U CO3/IaHUU HOBBIX Te€XHOJOrui. COINIacCHO NMPUHATOMY B MEXIyHa- POJHOM
cooOuiecTBe ompezeneHnto, «EcTecTBeHHO-Hay4YHasi TPaMOTHOCTbH — 3TO CIIOCOOHOCTh 4YelOBeKa
3aHUMAaTh AKTHBHYIO TPaXK- JAHCKYIO MO3ULHUIO MO OOLIECTBEHHO 3HAaYMMBIM BOIIPOCAM, CBSI3aH- HBIM C
€CTECTBEHHBIMU HayKaMH, U €ro TOTOBHOCTbh MHTEPECOBAThCSI €CTECTBEHHO-HAYYHbIMU HaeaMu. HayuHo
IPaMOTHBI YEJIOBEK CTPEMUTCSl y4acTBOBaTb B AapryMEHTHPOBAHHOM OOCYXKAEHUH Npo- Oiem,
OTHOCSIIIIUXCS K €CTECTBEHHBIM HayKaM M TEXHOJOTMSM, YTO TpeOyeT OT HEero CleIyrolmx
KOMIIETEHTHOCTEH:

—Hay4YHO OOBSICHATH SIBICHHUS,

—OIICHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEI0OBAHMS,

—MWHTEPIPETUPOBATh JaHHbIE W UCIOJIb30BaTh HAYYHBIE JIOKA3aTEIbCTBA [UISl TOJY4YEHHUS
BBIBOJIOB.»

N3ydyenue ¢u3uku CroCOOHO BHECTH peIlAoNUil BKIaX B (OPMHPOBAHUE €CTECTBEHHO-HAYyYHOMU
IPaMOTHOCTH 00Y4YaIOLIUXCS.



lesiu 1 0COOCHHOCTH M3yUYeHHs1 Y4eOHOIr0 mpeaMera

«Du3ukm» 7 - 9 Kiaaccol
lenn wuzydyeHuss (GU3MKU Ha ypOBHE OCHOBHOro ooOmiero oOpa3oBaHus onpeneieHsl B Konnenmuu
npenonaBanus yyeOnoro mnpeamera «®Pusuka» B 00pazoBaTeNbHBIX OpraHu3anusax Poccuiickoit
Oenepannu, peaqu3ylOUMX OCHOBHBIE 00II€00pa3oBaTelIbHBIE MPOTPaMMbl, YTBEPKIEHHOU pelIeHHEM
Komnernn MunucrepcTBa npocemieHus: Poccuiickoit @eneparuu, npotokon ot 3 aekadbps 2019 r. Ne
[1K-4BH.

eaun uzyvyenusi pu3NKu:

—TIpHOOpETeHNE UHTEPEca U CTPEMIICHHUSI O0YYAIOIUXCS K HAYYHOMY M3YYEHHUIO MPHUPOJBI, Pa3BUTHE
UX HHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

—pa3BUTHE TMPEICTABICHUH O HAYYHOM METOJIe TO3HAHUS M (OPMHPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

—popMupoBaHue HAayYHOTO MHPOBO33PEHHs KaK pe3yibTaTa M3y4YEHHUsS OCHOB CTPOCHHS MaTepUH U
(dhyHIaMEHTAIBHBIX 3aKOHOB (PM3HKHU;

—opmupoBanue npeacTaBIeHUI 0 POy (PU3UKH TSI pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHI;

—pa3BUTHE TMPEICTABICHUA O BO3MOXHBIX cepax Oymaymeid mpo- ¢ecCHOHaIbHON NesATeNbHOCTH,
CBSI3aHHOM C (PU3UKOI, MOATOTOBKA K JalbHeHIIeMy 00y4eHHIO B 3TOM HANPaBICHUH.

JlocTukeHre 3THX LIeJeil Ha YpOBHE OCHOBHOIO oOmiero o0pa3oBa- HUA OOECHEUMBAETCS PELICHHEM
CIIEYIOIINX 3a]au:

—TpUOOpeTeHne 3HAHWUH O JUCKPETHOM CTPOSHHHM BEIIECTBA, O Me- XaHHUYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

—TpUOOpETeHNEe YMEHHMH OINUCHIBATh W OOBACHATH (DU3WYECKHE SB- JICHHS C HCIOJIb30BaHUEM
MOJIYYEHHBIX 3HAHUM;

—OCBOCHHUE METOJIOB PEIICHHSI MPOCTEHIINX PAaCUETHBIX 3a/1a4 C MC- TOJIh30BaHUEM (PU3HUECKUX
MojieJieil, TBOPUECKUX U MPAKTU- KOOPHEHTUPOBAHHBIX 3a/1a4;

—pa3BUTHE YMEHUI HAOIIOIaTh IPUPOTHBIC SIBICHUS U BBITIOIHATH OIBITHI, JJA0OPaTOpHBIE PA0OTHI U
AKCIIEPUMEHTAIbHBIEC UCCIIEI0- BaHUS C UCIOIb30BaHUEM U3MEPUTEIBHBIX IPHOOPOB;

—OCBOCHHE MPUEMOB pabOTHI ¢ HHPOPMaIHel GU3NUIECKOTO COJIEP- KaHUs, BKII0Yask HH(OOpPMAIUIO O
COBPEMEHHBIX JIOCTHKEHUAX (PU3MKH; aHAIN3 U KPUTHYECKOE OLIEHUBaHUE UH(OpMaIIH;

—3HaKOMCTBO cO chepaMu MpodecCuOHANTBHON e TETFHOCTH, CBSI- 3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTUSAMHU, OCHO- BAHHBIMU Ha JOCTH)KEHUSAX (PU3NYECKON HAyKH.

Mecto yueOHOro npeamera «@u3nKa» B y4eOHOM ILIaHE
B cootBerctBUM ¢ ®I'OC OO0 dusuka sBaseTcs 0053aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
ob1ero oopazoBanus. JlaHHas nporpamma npeaycMaTpuBaeT u3yyeHue GU3uKu Ha 6a30BOM ypoB- HE B
o0béMe 238 u 3a Tpu roma oOy4yeHHs 1O 2 4 B HeHeN0 B 7 U § Kjaccax U 1o 3 4 B HEJENo B 9
Kiacce. B TeMaTtudyeckoM Ijia- HUPOBaHUHU Ui 7 U § KJIaCCOB MPEIoNaraeTcsi pe3epB BpeMEHHU, KOTOPHIi
YUUTENh MOXKET HCIOIB30BaTh MO CBOEMY YCMOTPEHHIO, a B 9 KJlacCe — MOBTOPUTEIILHO-
000011Ia0LTHI MOTYJTb.

Ilnanupyembie pe3yJbTATbI OCBOECHHUS Y4eOHOr0 npeamera «Pu3uka» Ha
YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHMs



Nzydyenne yueOHOro mpeamera «Du3nka» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IOHKHO
o0ecreunBaTh JOCTHKEHUE CICAYIOMNUX JTUYHOCTHBIX, METAMPEIMETHBIX M MPEIMETHBIX 00pa3oBaTeih-
HBIX PE3YyJIbTaTOB.

JUYHOCTHBIE PE3YJIBbTATbBI
[TarpuoTrueckoe BOCIIUTAHUE:

—TPOSIBIICHUE UHTEPECa K UCTOPUH  COBPEMEHHOMY COCTOSTHHUIO POCCUICKON (DU3MIECKON HAYKH;

—IICHHOCTHOE OTHOIIICHUE K JOCTHKCHHUSIM POCCUNUCKHUX YIEHBIX-(PU3UKOB.

['paxxmanckoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

—TOTOBHOCTh K AQKTUBHOMY YYacTHIO B OOCYKICHHH OOIIECTBEHHO- 3HAUYMMBIX M ITHUECKUX
po0JieM, CBA3aHHBIX C IPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (HU3UKH;

—OCO3HAHUE BAKHOCTH MOPAIbHO-3TUYECKUX MTPUHIIUIIOB B ACATEIBHOCTU YUEHOTO.

DCTEeTUYECKOE BOCITUTAHHUE:

—BOCIIPHUATHE OSCTETHYECKUX KadecTB (PHU3MYECKOW HayKu: e€ TapMOHHMYHOTO IOCTPOCHHUS,
CTPOrOCTU, TOYHOCTH, JJAKOHUYHOCTU. LI[eHHOCTH Hay4HOrO MO3HAHUA:

—OCO3HaHUE IEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA TMO3HAHHSI MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIOLIECH KYJIbTYPHI;

—Ppa3BUTHE HAYYHOU JTHO003HATEILHOCTH, HHTEPECa K UCCIIEI0BATEIHCKON AEATEIHHOCTH.
dopMUpOBaHUE KYIBTYPHI 3I0POBbSI U YMOLIMOHAILHOTO OJaronoayyusi:

—OCO3HaHUE IEHHOCTH 0e30macHOro obpasa >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BOKHOCTH TIpaBujI 0€30MMacCHOTO MOBECHUS Ha TPAHCIIOPTE, HAa JIOPOTax, C JIECKTPUUCCKUM U TEIJIOBBIM
000pyIOBaHUEM B JIOMAIIHUX YCIIOBHSX;

—chopMHupoBaHHOCTh HaBBbIKa pediekcuu, MPU3HAHHWE CBOErO MpaBa Ha OMIMOKY U TaKOro JKe
1paBa y JIpyroro 4ejoBeka.

TpynoBoe BocniuTaHue:

—AaKTHBHOE y4acTHE€ B PEIICHUH MPAKTHUUYECKUX 3a/ay (B paMKaxX CEMbH, LIKOJbI, TOPOJA, Kpas)
TEXHOJIOTUYECKON U COLMAIbHON HAMpPaBIECHHOCTH, TPEOYIOUINX B TOM YUCIe U (U3MUECKUX 3HAHHIA,

—HWHTEPEC K MPAKTUICCKOMY H3YUCHHIO MPOQECCHid, CBI3aHHBIX C (PUIUKOM.

DKOJIOTHYECKOE BOCITUTAHHE:

—OpHCHTANUS Ha IPUMCHEHHE QU3MUYSCKUX 3HAHUU JUIS PEIICHUS 3a/1a4 B 00JIACTH OKPYXKArOIICH
Cpelibl, INIAHUPOBAHUS ITOCTYNKOB U OLIEHKU UX BO3MOXKHBIX MOCIIEICTBUM JJIs1 OKPYXKAIOLIEH CPeIbl;

—OCO3HaHUE TI00aJTBFHOTO XapaKTepa JKOJIOTHYECKUX MPOOJIEM U MyTeH X PEeIICHHS.
AnanTarnys 00yJaronerocst K Hi3MEHSIOLMMCS YCIOBU- SIM COLIMATIbHOM U IPUPOTHOM CPEJIb:

—TMOTPEeOHOCTh BO B3aMMOJICHCTBUM TIPH BBITIOJIHEHUH WCCJIEI0BAa- HUW M MPOEKTOB (PU3NUYECKON
HaIlpaBJIE€HHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

—TIOBBIIIIEHNE YPOBHS CBOE€H KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO EATeITbHOCTE;

—T0TpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHWUU, B TOM YHclie (HOPMYITHPOBATh UAECHU, TOHSITHS,
TUTIOTE3bl 0 (U3MUYECKUX OOBEKTaX U SBJICHUSIX,

—O0cO03HaHue e(UIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

—TUTAaHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHNUN HOBBIX (DU3U- YECKUX 3HAHU;

—CTpeMIIeHUE aHAIU3UPOBATh U BBISBIATH B3aUMOCBS3H MPUPOJIbI, OOIIECTBA U SKOHOMHKH, B TOM
YHUCJIE C UCTIONh30BaHUEM (PU3UUECKUX 3HAHUI;

—OIIeHKa CBOMX JEHCTBHI ¢ yU€TOM BIMSHUSA Ha OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX TJI00ATbHBIX
IIOCJICICTBHI.

METAINIPEIMETHBIE PE3YJIBTATDI
VYHuBepcanbHbIE TTO3HABATEIbHBIE ICUCTBUS
bazoBrie morudeckue AeMCTBU:

—BBISBJISTh U XapaKTEPU30BaTh CYIIECTBECHHBIC MPU3HAKN O0BEKTOB (SIBJICHHH);

—YCTaHABJIMBATh CYIIECTBEHHBIN NpU3HAK KilaccU(UKAIIMKM, OCHO- BaHWs IS OO0OOLIeHUS U
CpaBHEHUS,

—BBIABIISATh 3aKOHOMEPHOCTH U TMPOTUBOPEUMsT B paccMaTpuBaeMbiX (akTax, [aHHBIX W
HaOTIOJICHUSX, OTHOCSIINXCS K (PU3UIECKUM SIBIICHUSIM;



—BBISBIISATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U MPU U3YUYECHUU (PU3UUYECKUX SBICHUN U MPOIECCOB;
JeNaTh BBIBOJBI C HCMOJb30BAaHUEM JACIYKTHUBHBIX W HWHAYKTUBHBIX YMO3aKJIIOYEHHH, BBIJIBUTaTh
THIOTE3bI O B3aUMOCBSI3SIX (PU3HUECKUX BEIIMYNH;

—CaMOCTOSITETILHO BBIOMPATh CIOCOO pelieHus y4deOHOW (u3MYecKor 3amayu  (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHHS, BBHIOOpP HamOoJiee TMOAXOMSIIETO C YY4ETOM CaMOCTOSITENLHO
BBIJICTICHHBIX KPUTEPHUEB).
basoBble uccnenoBarenbcKkue AeMCTBUS:

—MCII0JIb30BaTh BOIIPOCKHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT O3HAHUS;

—TIPOBOJIUTh IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HE- CIIOKHBIH (PU3NUECKHid
AKCIIEPUMEHT, HEOOIbIIIOE UCCIeI0BAaHUE (PUZUYECKOTO SIBIICHUS;

—OIIEHUBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HWH(MOPMALHIO, TOIYYCHHYIO B XOJE
UCCIIETOBAHUS WU SKCIIEPUMEHTA;

—CaMOCTOSTEHHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJABI IO pe- 3yJbTaTaM MPOBEAEHHOTO
HaOII0/IEHUS, OIBITA, UCCIICIOBAHNUS,

—TIPOTHO3UPOBATh BO3MOXXHOE JallbHEWIee pa3BUTHE (PU3UYECKUX IMPOILECCOB, a TaKXKe
BBIIBUTATh MPEINONI0KEHUSI 00 UX PA3BUTUHU B HOBBIX YCIIOBUSX MU KOHTEKCTaX.

Pabora c nadopmarmeii:

—TIPUMEHSTh PA3IUYHbIE METOJbI, MHCTPYMEHTHI U 3alpOoChl IPH MOUCKE U 0TOOpe MHpOpMaUu
WIN JaHHBIX ¢ y4ETOM MPEATIOKEHHON yaeOHOH PU3HUecKoii 3ajauu;

—aHaJN3UpOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH- (POPMAIIUIO PA3IMYHBIX BUIOB U
(dhopM TIpeICTaBICHHUS,

—CaMOCTOSITEIbHO ~ BBIOMpPATh ONTUMAIbHYIO  (dopMy npeacTaBieHus UHPoOpMAUU U
WUTIOCTPUPOBATh pPEIIaeMble 3aJaddl HECIOKHBIMH CXE€MaMH, AHarpaMMamH, WUHOW Tpadukol U ux
KOMOUWHALIUAMU.

YHuBepcanbHble KOMMYHUKATUBHBIE IEMCTBUS
Ob6menue:

—B Xxoze OOCYXJeHHs y4eOHOTro MaTepuala, pe3ylbTaToB J1a0OpaTOPHBIX pPabOT M MPOEKTOB
3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYkK/IaeMOil TeMbI U BBICKA3bIBAaTh UJCH, HAIICIICHHBIE HA pELICHUE
3aJla4uM U nojJepKaHue O1arokenaTeaIbHOCTH OOLIEHUS;

—COMNOCTAaBISATh CBOM CYXJICHUSA C CYXIEHUSMHU IPYTUX YYaCTHHKOB AHMANiora, OOHApYXHUBATh
pa3IM4Me U CXOJICTBO MO3UIIHIA;

—BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

—yOIMYHO TPEACTABIATh PE3YNIbTAThl BHIMIOJIHEHHOTO (DU3MUYECKO- T'0 OMbITa (IKCIEPUMEHTA,
HCCIIEI0BAHMS, IPOEKTA).

CoBMecTHast 1eITeIbHOCTh (COTPYIHHYECTBO):

—TIOHUMaTh M HCIOJb30BaTh MPEUMYIECTBA KOMAHAHOW W WHAMBHIYaIbHOM paboThl mpu
pelIeHnN KOHKPETHON (U3UYECKOM MpoOIeMbl;

—IMpUHUMATh eI COBMECTHOW JEATEIbHOCTH, OPTaHU30BBIBATh ACHCTBUSA MO €€ JOCTHIKEHHUIO:
pacmpenenaTh poju, OOCYXKIaTh MPOIECCHl W Pe3yabTaThl COBMECTHOM paboThl; 0000mIaTh MHEHUS
HECKOJIbKHUX JIIOJIEH;

—BBITMOJHATH CBOIO YacTh paOOThI, TOCTUTAsI KAUECTBEHHOTO PE3yJIbTaTa M0 CBOEMY HaIlpPaBJIECHUIO
1 KOOPJAUHUPYS CBOM IEUCTBUS C APYTHUMH YJI€HAMU KOMAaH/IbI;

—OIICHUBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMNA TPOIYKT MO KPUTE- PUSIM, CAMOCTOSITEIBHO
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

YHuBEpCanbHBIE PETYIATUBHBIE IEHCTBUS
Camoopranuzanus:

—BBISBJISATh MPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CHUTyallMsiX, TPEOYIONIUX JUISI PEIICHHS
(bu3MUYECKUX 3HAHU;

—OpHUEHTHUPOBATLCSA B PA3IUYHBIX TOJXO0/aX TPUHITHS pelieHud (MHAUBUIyaTbHOE, TPUHITHE
pelIeHus B TPYyMIe, MPUHITHE PEIICHUH TPYIIOoi);



—CaMOCTOSITEJIBHO COCTABJIATH AJITOPUTM peUIeHUs (PU3NUECKON 3a1aull WIN IJIaHa HUCCIeI0BAHUS
C y4€TOM UMEIOUINXCSA Pecyp- COB MU COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh MpeJiara- eMble
BAPUAHTHI PELICHUN;

—J1enaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CamoxoHTpoIIb (pedekcus):

—J1aBaTh a/ICKBATHYIO OLIEHKY CUTYAllMH U Mpe/jiaraTh IiaH e€ U3MEHEHHUS;

—OOBSACHITh MPUYMHBI JOCTHXKEHUS (HEAOCTHIKEHHS) PE3YJIbTaTOB ACATEIBHOCTH, AaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY;

—BHOCHTh KOPPEKTHBBl B JAEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHHUS (PU3HUECKOTO
UCCIIEIOBAaHMUs WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENbCTB, HM3MEHUBILIMXCA CHUTYAaIlHi,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYAHOCTEN;

—OILIEHUBATh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBUSM.

OMOIMOHAIbHBIN UHTEIUIEKT:

—CTaBUTh ce0sl Ha MECTO JIPYroro 4ejlioBeKa B XOJ€ CIOpa WU JUCKYCCUU Ha HAaydyHYIO TeMy,
[IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro.

[IpunsTtue cedst u qpPyrux:

—IIpU3HAaBaTh CBOE MPABO HA OIIMOKY MpHU pEeLICHUH (PU3NYECKUX 3a]1a4 UM B YTBEP)KICHHUSIX Ha
HAy4YHBIE TEMBI U TAKOE YK€ MPaBO APYTOro0.

NPEAMETHBIE PE3YJIbTATDI

7xnace

[lpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaTb C(HOPMUPOBAHHOCTH Y
o0yJaromuxcs yMEeHUi:

—MHCIIOJIb30BAaTh TOHATHUS: (PU3NYECKHE W XUMHUYECKUE SBICHUS; HAOIIOACHHUE, JKCIICPUMEHT,
MOJIeNIb, TUTIOTE3a; CAWHUIBI (PU3H- YECKUX BEIMYWH; aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BeIlle-
ctBa (TBEpHOE, KMUIKOE, ra3000pa3HOE); MEXaHMYECKOE MABIKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NpSMOJIMHEIHOE), TPaeKTOpHs, paBHOACHCTBYIOmas cwi, Aeopmanus (ympyras, IUlacTUdecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBI;

—pa3nmuyare sBieHus (auddysus; TEmIoBoe ABMKEHHE YACTHIl BEIIECTBA; PaBHOMEPHOE
IBWKCHUE, HEPAaBHOMEPHOE [BIDKCHHE; MHEPIMS;, B3aUMOACHUCTBHE TEJ, PaBHOBECHE TBEPABIX TEN C
3aKpeIUIEHHONH OCBIO BpAICHUS; Tepefada AaBICHUS TBEPABIMH Te- JIAMH, JKUAKOCTIMH H Ta3aMu;
aTMoc(epHOE JaBJeHME; IUIaBa- HUE TEJNl; MPEBPALICHUsS MEXaHHMYECKOW HHEpPruu) IO OMHMCAHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE OTIBITOB, JIGMOHCTPHUPYIONINX JaHHOE (PU3NUIECKOE SIBIICHHE;

—pacro3HaBaTh MpOSBICHHE W3YYEHHBIX (U3NYECKUX SIBJICHUN B OKPYKAIOLIEM MHpE, B TOM
yrcie (U3NYECKHe SBICHUS B MPHUPOJE: MPUMEPHI JBIKEHHS C PA3IMYHBIMH CKOPOCTSMHU B JKUBOW U
HEXXMBOM Npupoje; NeHCTBUE CUIIBI TPEHUS B NMPUPOJIE U TEXHUKE; BIMSHUE aTMOC(EPHOIO JaBJIECHUS Ha
’KMBOM OpraHu3M; IJIaBaHHUE PHIO; PhIUard B TeJie YEIOBEKa; MPU TOM NMEPEBOIUTH MPAKTHUECKYIO 33129y
B y4eOHY0, BBIJIENATh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKU (PU3HUECKUX SBICHUH;

—OTHCHIBATh N3YUYEHHBIE CBOMCTBA TEN U (PU3NIECKUE SBICHUS, HCTIONB3YS (PU3UIECKNE BETMIUHEI
(Macca, 00b€M, IIIOTHOCTH BEIIECTBA, BPeMs, yTh, CKOPOCTb, CPE/IHSS CKOPOCTb, CUJIa YIIPYTOCTH, CHUJIa
TSOKECTH, BEC TeNa, Cuiia TPeHUs, JaBlieHHe (TBEPIOTO Tela, )KUIKOCTH, ra3a), BHITAIKHBAIONIAS CHUIIA,
MeXaHu4eckass paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOA(QQHUIMEHT IO0JIE3HOTO JeHCTBUS
MEXaHU3MOB, KHHETUYECKas M TIOTEHIIM- allbHasi DHEPTHUs); TIPU OMUCAHUU MPABUIBLHO TPAKTOBAThH (QU3H-
YEeCKUI CMBICI UCIOJIBb3YEMBIX BEJIMYHMH, UX 0003HAUEHHSI U €AMHUIBI (PU3NYECKUX BEJINYUH, HAXOAUTh
(bopMyIIBI, CBS3BIBAIOIINE MAHHYIO (PH3MUECKYIO BEIWYHHY C JPYTUMHU BEIHMYUHAMH, CTPOUTH TPAPHUKH
M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

—XapaKTepru30BaTh CBOMCTBAa Tel, (U3WYECKHWE SIBICHHS W TPOIECCHl, HWCIOJIB3ys MpaBHIIa
CIIO’)KEHHUsI cull (BIOJb OMHOW mpsimMoii),3akoH ['yka, 3akon [Ilackams, 3akoH Apxumena, MpaBHIIO
paBHOBecHsI ppryara (0JI0Ka), «30JI0TO€ TMTPABUIIO» MEXaHHUKH, 3aKOH COXPAHEHUSI MEXaHHUECKOW YHEPTUH;
IIPU ATOM JIaBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alIMCHIBATh €0 MAaTEMaTHUECKOE BbIPAXKECHUE;

—OOBSCHITh (PM3UYECKUE SIBJICHHS, TPOIECCHl W CBOWCTBA Tel, B TOM YHUCIIE U B KOHTEKCTE
CUTyallUd TPaKTUKO-OPUEHTUPOBAH- HOTO XapakTepa: BBIABIATh HPUYMHHO-CIEJICTBEHHBIE CBS3H,



CTPOUTH O0BACHEHHE U3 1—2 JIOTHUECKUX MIaroB ¢ ONOPOM Ha |—2 M3y4EeHHBIX CBOMCTBA (PM3NYECKUX
ABJICHUH, PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

—pemarb pacy€THble 33a7auu B 1—2 NEHCTBUSA, MCIIONB3YsS 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
¢bu3nyeckre BeIMYMHbBL: HA OCHOBE aHaJIM3a YCJIOBUS 337a4YM 3allUChIBaTh KPATKOE YCIOBHE, OJCTABIIATh
¢usnveckue BeTUYMHBI B (GOPMYNIBI W TPOBOAMTH PACYEThl, HAXOAUTh CIPABOYHBIC JIaHHBIC,
HE00XOAMMBIE /JIs pelIeHUs 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD ITOJIyYeHHON (PU3MUECKOM BETMUUHBI;

—pacro3HaBaTh NMPOOJIEMbI, KOTOPHIE MOXXHO PEIIUTh IMPH TOMOLIM (U3NYECKUX METO/IOB; B
ONMCAaHUM HCCIIECIOBAaHUS BBIICIATh IPOBEPAEMOE IPENIOJIOXKEHHE (TUIOTe3y), pas3iudaTbh U
UHTEPIPETUPOBATH MOJIyYEHHBIH pe3ylbTaT, HAXOJUTh OIIMOKU B XOJE OIbITA, JI€1aTh BBIBOJBI 110 €r0
pesyJibraTam;

—IIPOBOJIUTH OTBITH MO HAOIIOACHUIO (PU3MUECKUX SBICHUN WM (PU3HMUECKUX CBOWCTB TEII:
GbopMynMpoBaTh IpOBEpsieMble NpPEeJ- IOJOXKEHMs, CcOoOMpaTh YCTAaHOBKY U3 IPEIJIOKEHHOI'O
000pyI0BaHUs, 3aMUCHIBATH X0/ ONBITa U (POPMYIMPOBATH BHIBOJIBL;

—BBINOJHATG NPAMbIE H3MEPEHUs pPACCTOSHUS, BPEMEHM, Macchl Tena, O0bEMA, CHIBI U
TEMIIepaTypbl C HCIOJb30BAaHUEM AaHAJOro- BBIX U IU(PPOBBIX NPUOOPOB; 3aMUCHIBATh IOKA3aHUS
pUOOPOB ¢ YUETOM 3aJJaHHOH aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHU;

—IIPOBOJIUTh HCCIEIOBAHUE 3aBHCUMOCTH OJHOW (M3MYECKOH BEIMYMHBI OT JPYrol ¢
HCIOJIb30BAHUEM MPSMbIX U3MEPEHUH (3aBUCUMOCTH IyTH PaBHOMEPHO JIBUXKYILErOCs Tela OT BPEMEHU
JBYDKEHUS TEJa; CUIIBI TPEHUS CKOJILKEHUS OT CHJIBI IaBJICHUS, KauecTBa 00pabOTKH MOBEPXHOCTEH TEN U
HE3aBHCHUMOCTH CHJIBl TPEHMsI OT IUIOIIAJM COIPUKOCHOBEHHS TEN; CHJIBl YIPYTOCTH OT YIUIMHEHHS
MPYKUHBI; BHITAJIKMUBAIOIIEH CUJIBI OT 00bEMA MOrpYKEHHOM YacTU Tejla U OT IUNIOTHOCTHU KMJIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH TeJla, OT INIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEeNO0; YCIOBUM IIaBaHUs Tell,
YCIIOBHIA PAaBHOBECHS pbIYara u 0J0KOB); y4aCTBOBAThH B INIAHMPOBAHUN y4eOHOTO UCCIIETOBAHMS, COOH
paTh yCTAaHOBKY M BBINOJIHATH M3MEPEHHs, CIEAys NMPEeAIOKEHHOMY IUIaHy, (PUKCHUpPOBATH PE3yJbTaThl
MOJTyYCHHOM 3aBUCHMO- CTH (PU3MUECKUX BEITUYMH B BHJIE NIPEIJIOKEHHBIX TaOIUI] U Tpa- (GUKOB, JIEJIATh
BBIBOJIBI 110 pPE3YJIbTaTaM UCCIIEIOBaHMS;

—IIPOBOJINTh KOCBEHHBIC H3MEpeHHs (PU3NUYECKUX BEIWYHH (IUIOTHOCTH BEIIECTBA YKUIKOCTU U
TBEPAOrO TeJa; CUJIA TPEHUS CKOJIBKECHMS; JaBJICHUE BO3/yXa; BHITAJIKUBAIOIIAs CHJIA, JCHCTBYIOIAs Ha
MOTPYXEHHOE B JKMJKOCTh TeNO; KO3(D(PUIMEHT IMOJIE3HOrO JIEHCTBUS MPOCTBIX MEXaHU3MOB), CIEays
IPEUI0KEHHONW MHCTPYKLMH: IPU BBIIOJIHEHUU U3MEPEHUN cOOMpPaTh 3KCIEpU- MEHTAIbHYIO YCTaHOBKY
Y BBIUUCIISITh 3HAUE€HUE UCKOMOM BEJH- YMHBL;

—Cco0I110/1aTh NMpaBUJla TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00- paTOpHBIM 000PYOBaHUEM;

—YKa3blBaTh MPUHIMNBI ACHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOILAIOIIMECS COCYAbI, OapoMeTp, pblyar, MOABMKHBIA M HEMOJBMXKHBIM OJOK, Ha-
KJIOHHAs IIJIOCKOCTB;

—XapaKTepru30BaTh MPUHIMIIBI JEHCTBUS M3YYEHHBIX MNPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢
OMOpOM Ha WX OMHMCAHMUA (B TOM YHUCIE: MOALIMIHUKHA, YCTPOWCTBO BOJONPOBOJAA, T'MJIPaBIMYECKUN
Ipecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOW HAcOC, apeoMeTp), HUCHOJdb3ys 3HAHHUA O CBOMCTBax
(bu3nyecKuX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

—IIPUBOANUTH MPHUMEPHI / HAXOIUTh MHPOPMALHUIO O MpHUMEpax MPAaKTUYECKOIO HCIOJIb30BaHUS
(¢u3NYeCKUX 3HAHUM B IOBCEAHEBHOW KHM3HU sl oOecrieueHusi O€30MacHOCTH MpH OOpalleHuH ¢
npubopaMM W TEXHUYECKMMH YCTPOMCTBaMH, COXpaHEHHUs 370pOBbsi M  COONIONEHUS HOPM
HKOJIOTHYECKOTO TOBEICHUS B OKPYKAIOLEN CPELE;

—OCYILECTBIATH OTOOP MCTOYHUKOB MH(POpPMaLUU B ceTH VIHTEepHET B COOTBETCTBUH C 331aHHBIM
MTOMCKOBBIM 3aIlPOCOM, Ha OCHOBE MMEIOIMXCS 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHU- KOB
BBIJICJIATh HH(POPMALIUIO, KOTOPAs SIBJIETCSI MPOTHUBOPEUYU- BOI MM MOXKET OBITh HEIOCTOBEPHOI;

—MCIONb30BaTh TPU  BBIMOJHEHWHM YYEOHBIX 3aJaHUA HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3N4eCKoro cojiepKaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT; BlaaeTs npuéMaMu KOH-
CIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi UH(POPMALIUK U3 OJHON 3HAKOBOM CHCTEMBI B APYTYIO;

—Co03/1aBaTh COOCTBEHHbIE KpaTKHE INHCbMEHHbIE U YCTHBIE COOOIIEHUS Ha OCHOBe 2—3
HUCTOYHUKOB HH(OpManMu (U3NYECKOTO COJEp)KaHHsA, B TOM YMcie NyOIMYHO JeNaTh KpaTKHe



COOGH.[CHI/ISI 0 pe3ylibTaTax MPOCKTOB HJIN y‘-Ie6HI>IX HCCHGHOB&HHﬁ; IIpu 3TOM I'paMOTHO HCIIOJIB30BAaTb
M3Yy4YEHHBIN TOHITHIHBIN armapaT Kypca (pU3uKu, COMPOBOXK/IATH BRICTYIUICHUE MTPE3CHTAINCH;

—TIpY BBIIOJHEHUH YYEOHBIX MPOEKTOB U UCCIENO0BaHUM pacipeie- JATh 00s13aHHOCTH B TPYIIIE B
COOTBETCTBUH C IOCTAaBJICHHBIMH 3aJauaMU, CJICAUTHb 3a BBINOJHEHHWEM IUIaHA JCHCTBHI, ajgeKkBaT- HO
OLICHUBATh COGCTBGHHBIP’I BKJIad B JCATCIBbHOCTL TIPYIIIbI; BbI- CTpauBaTb KOMMYHHUKATUBHOC
B3alMO/ICIICTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

8xkiace

[Ipenmetnsie pe3ynbTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpaxarb CHOPMUPOBAHHOCTH Y
00y4JaromuXcs yMEHHH:

—MWCIOJB30BATh MOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBM)KEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUS BELIECTBA, KPUCTAJUINYECKUE U aMOP(HBIE Tela, HACBHIIIEHHBIH 1 HEHACHIIIICHHBIN
nap, BJIQXHOCTh BO3AyXa; TeMIlepaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOW JBUTATElb, JJIEMEHTApHBIN
ANEKTPUYECKUH 3apsi, IEKTPUIECKOE TI0JIe, MPOBOAHUKU U TUDJICKTPHKH, TOCTOSHHBIN AIIEKTPUYCCKHUH
TOK, MarHUTHOE TI0JIC;

—paznuyath SBJICHHUA (TEIUIOBOE pacIIMpeHHe/C)KaTHe, TEIUIoNe- peaada, TeIUIOBOE paBHOBECHE,
CMayMBaHHWE, KaNWULAPHbIC SBJICHUS, WCHApeHHe, KOHACHCAIMS, IUIABICHUE, KPHCTAILIH3AIH
(oTBepIeBaHKE), KUIIEHUE, TEIUIoNepeaaya (TeIIoNnpOBOIHOCTh, KOHBEKIHS, U3IIy4CHHUE); IICKTPU3AIINS
TeJ, B3aNMOJACHUCTBUE 3aps/IOB, AEUCTBUS IEKTPHUECKOTO TOKA, KOPOTKOE 3aMBIKaHUE, B3aMMOICHCTBHE
MarHuTOB, JICHCTBUE MArHUTHOTO MOJIsI HA IPOBOJHUK C TOKOM, DJICKTPOMArHUTHAs UHIYKIUS) 110 OIH -
CAaHMI0O WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (U3UIECKOe
SIBJICHUE;

—pacro3HaBaTh TPOSBICHHE H3YYCHHBIX (U3NYECKUX SIBICHUH B OKPYXKAIOIIEM MHUpPE, B TOM
yrcie Gu3ndecKre sIBICHHUS B IIPUPO/IC: MOBEPXHOCTHOE HATSHKEHHUE M KAITMIUIPHBIC SBIICHUS B IPUPOJIE,
KPHUCTAJUTBI B IpUpo/Ie, n3inydenue ConHIla, 3aMep3aHie BOJOEMOB, MOPCKHE OpU3bI, 00pa3oBaHUe POCHI,
TyMaHa, WHEs, CHEra; 3JeKTPHYECKHE SIBICHHS B aTMocdepe, 3JIEKTPHUYECTBO J>KUBBIX OPTaHH3MOB;
MarHuTHOE T0JIe 3eMJIH, ApeiiQ MOIOCOB, pOJIb MArHUTHOTO TOJIS /IS J)KU3HU Ha 3emiie, MOJIIPHOE CH-
SHUE, TPH OSTOM IEPEBOAUTH TPAKTUYECKYIO 3a1ady B Y4eOHYIO, BBLICIATh CYIIECTBEHHBIC
CBOWCTBA/TIPU3HAKN (PU3NUECKUX SBIICHUM;

—OIMCHIBATh U3y4YECHHBIC CBOMCTBA T M (pU3MYECKUE SBICHUS, UCTIONB3Ys (PU3NYEeCKUe BETHYHHBI
(TemmepaTypa, BHYTPEHHSS HSHEpPrus, KOJMYECTBO TEIUIOTHI, yJIeNbHas TEIIOEMKOCTh Bellle- CTBa,
yaelbHas TemjaoTa IUIAaBJIEHUs, YAeldbHas TEeIUIoTa MapooOpa3oBaHMs, yJeNbHas TemjIoTa CropaHus
TOTUTNBA, KOA(P(HUIN- HT MOJE3HOTO JEHCTBUS TETIOBOM MAIIMHBI, OTHOCUTENIbHAS BIAKHOCTh BO3/1yXa,
AJIEKTPUUECKUI 3apsijl, CHila TOKA, 3J1eK- TPUUECKOe HaIPsKEHUE, COMTPOTUBIIEHUE ITPOBOIHUKA, YAETbHOE
CONPOTHBIICHUE BEIIECTBA, paboTa W MOIIHOCTH AJIEKTPUYECKOTO TOKAa); MPU OMUCAHWU TPABUIHHO
TPAaKTOBaTh (U3NYECKUH CMBICT HCHOJb3YyEMBIX BEIMYUH, OOO3HAYEHHS M €IUHUIBI (PU3M- UYECKUX
BEJIMYMH, HAXOUTH (POPMYIIBI, CBI3BIBAIONINE JAHHYIO (PU3UUYECKYIO BETUYUHY C APYTUMH BEITHYHMHAMH,
CTPOUTH TPa(UKH N3YUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEINYMH;

—XapaKTepru30BaTh CBOMCTBAa TeN, (M3WYECKHE SIBICHHS W IPOIECCHI, HCIOIb3yS OCHOBHBIC
MOJIOKEHHST MOJIEKYJISIPHO-KMHETHUECKOW TEOpUU CTPOCHMS BEIECTBA, MPUHIMII CYMEPHO3ULINN TOJIeH
(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsiia, 3akoH OMa JuIsl yyacTka 1ernu, 3akoH Jxoyms—
JleH1ia, 3aKOH COXpaHEHHs SHEPTUU; MIPU 3TOM J1aBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alIUCBHIBATh
€r0 MaTeMaTUYEeCKOE BHIPAKEHHE;

—OOBACHATh (U3NYECKHE TPOIIECChl U CBOIMCTBAa Tel, B TOM YHUCJIE€ M B KOHTEKCTE CHUTyallui
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBISATh NMPHYUHHO-CIEACTBEHHBIC CBS3H, CTPOUTH OOBSIC-
HeHHe M3 1—2 JIOTMYeCKHUX MIaroB C OMopoil Ha 1—2 M3yYEHHBIX CBOMCTBA (U3WYECKUX SBICHHMH,
(bu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

—pemarb pacyéTHble 3aJauu B 2—3 JEHCTBUSA, MCIONB3Ys 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE
¢bu3nvecKkre BEIMYMHBI: HA OCHOBE aHAIN3a yCJIOBHS 3aJaull 3alHChIBATh KPATKOE yCIOBUE, BBISB- JISATh
HE/IOCTAaTOK JaHHBIX JJIsI pelIeHMs 3ajaud, BbIOMpATh 3aKo- HBl U (OPMYIbI, HEOOXOAUMBIE s €&
peleHusl, MPOBOANTh pac- YETHI M CPAaBHUBATh IONyYEHHOE 3HA4YCHHE (DU3MUYECKOW BEIMYU- HBI C
M3BECTHBIMU JIaHHBIMU;



—pacrmo3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIM (PU3HMUECKUX METO/IO0B;
UCTOJNb3ysl ONUCAaHME MCCIENOBAHMA, BBIACHATh IPOBEPSIEMOE  IPEAINOJIOKEHHUE, OLEHUBATh
IIPaBWJIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEIOBAHMS, JIENIaTh BBIBOIBL;

—IIPOBOJIUTh ONBITHl MO HAOMIOACHUIO (U3NYECKUX SIBICHUM WM (U3NYECKUX CBOMCTB Tell
(KanmuJUIApHBIE SABJICHHS, 3aBUCMOCTD JaBJICHHS BO3IyXa OT €ro o0bEMa, TeMIepaTypbl; CKOPOCTH MPO-
1[ecca OCTBIBAHUSA/HArPeBaHUs IPU U3IYYEHUHU OT LIBETA M3JIy- YarolleH/MOINIOIaone NOBEepXHOCTH;
CKOPOCTb MCIIApEHUs BO- JIbl OT TEMIEPATYPhI )KUIKOCTH U ILIOIAAN €€ IOBEPXHOCTH; SIEKTPU3ALMS TEI
U B3aMMOJEHUCTBUE AJIEKTPUUYECKUX 3apsAJOB; B3aUMOJECHCTBHE IMOCTOSHHBIX MAarHUTOB, BU3yalU3alUs
Mar- HHUTHBIX MOJIEH IMOCTOSHHBIX MAarHMWTOB; JEHCTBHS MAarHUTHOTO MOJS Ha MPOBOJAHUK C TOKOM,
CBOWCTBA 3JEKTPOMArHUTA, CBOW- CTBAa JJIEKTPOJBUIATENI IOCTOSIHHOTO TOKa): (OpMyJIHUpoOBaTh
IpOBEpsEMbIC MPEAIONOKEHHsI, COOMPaTh YCTAHOBKY U3 MPEAJIO- KEHHOTO 00OpYIOBaHMS; OIUCHIBATH
X071 OnbITa U (GOPMYIHUPO- BaTh BBIBObI;

—BBIIIOJIHATH NIPSAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEJILHOMN BIJIAXKHOCTH BO3/lyXa, CHJIbI TOKa,
HaNpsKEHUs C UCIOJIb30BAHUEM AHAJIOTOBBIX IIPUOOPOB U NATUMKOB (PU3MUECKUX BEJIWYMH; CPAaBHUBAThH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

—IIPOBOJIUTh HCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKOM BEIMYMHBI OT JpPYrol c
HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUH (3aBUCUMOCTH COIIPOTUBJICHHUS IPOBOJHHKA OT €ro JJIMHBIL,
IUIOINAJM TIONEPEYHOTO CEUEHHUs] M YJEJBHOIO CONPOTHBIIEHHUS BEIIECTBAa NPOBOJHHUKA; CHIIBI TOKA,
UIYLIEr0 Yepe3 MPOBOAHUK, OT HAIPSDKEHUS Ha MPOBOJHHKE; MCCIIEOBAHKE MOCIIEI0BATEILHOIO U Ia-
paJUIeIbHOTO COEIUMHEHUH IPOBOJHUKOB): IUIAHUPOBATh MCCIEJOBAaHUE, COOMpaTh YCTaHOBKY U
BBITIOJIHATE M3MEPEHHA, CJENys NpPEUIOKEHHOMY IUIaHy, (QHUKCHpPOBATh pPE3yJIbTaThl IOTy4YEeHHOH
3aBUCUMOCTH B BUJIE TaOJIUI] U I'paMKOB, JeJaTh BBIBOBI 0 PE3yJIbTaTaM UCCIIEI0BaHMS;

—IIPOBOJINTh KOCBEHHBIE M3MEPEHHS (DU3NUYECKUX BEIHUYMH (yIEeNIbHAs TEIUIOEMKOCTH BEIECTBA,
COIIPOTHBIIEHUE NPOBOJHMKA, PabOTa M MOIIHOCTb 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh U3MEpPEHUs,
coOMpaTh IKCIEPUMEHTAILHYIO YCTAaHOBKY, CIEIys MPEATI0KEHHON NHCTPYKIIUH, U BBIYUCIISTH 3HAUCHUE
BEJIMYMHBI;

—Cc00IIr01aTh MPaBUIIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYIOBAaHHEM;

—XapaKTepu30BaTh NMPUHLMIIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U TEXHUYECKUX YCTPOWCTB C
ONOpOM Ha MX OMNMCAaHUA (B TOM 4YHCIE: CUCTEMa OTOIUIEHHS JOMOB, TMI'POMETp, NapoBas TypOuHa,
aMIepMeTp, BOJBTMETP, CYETUMK HJICKTPUYECKONW SHEpPruu, 03JIeK- TPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeNbHbIE AJIEKTPONPUOOPHl (IIPUMEPHI), AIIEKTPUUYECKUE NPEJOXPAHUTENH; DJIEKTPOMArHUT,
AJIEKTPOBHUraTeNlb IMOCTOSIHHOIO TOKa), MCIOJb3ysd 3HAHUS OCBOMCTBAX (PU3MUYECKUX SBJIEHUH U
HeoOxouMble (hHU3HUECKHE 3aKOHOMEPHOCTH;

—pacrno3HaBaTh MPOCTbIE€ TEXHUYECKHUE YCTPOWCTBA W M3MEpHUTEIbHBbIE MPHOOPHI MO CXeMaM U
CXEMaTHYHBIM PHUCYHKaM (KHIKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETpP, TUTPOMETp, JBHUTATENb
BHYTPEHHEIO CrOpaHMs, 3JEKTPOCKOI, PEeocTaT); COCTaBIATh CXEMbl DJJEKTPUYECKHX Ienel ¢
MOCJIEZI0OBATENbHBIM U MapaUIebHBIM COEAUHEHHEM »3JIEMEHTOB, pa3jinyasl YCIOBHbIE OO0O3HAUYEHHUS
AJIEMEHTOB 3JIEKTPUYECKUX LIETIEH;

—IPUBOANTH TPUMEPBI/HAXOAUTh MH()OPMAIIUIO O MPHMEpax IMpakK- TUYECKOTO HCIOIb30BAHHS
¢u3nMUecKUX 3HaHUH B IOBCEIHEBHOM JKU3HU I oOecrieueHust 6€30MacHOCTH NP 00paIleHu ¢ mpuodo-
pamMH U TEXHUYECKUMU YCTPOWCTBAMH, COXpPaHEHUS 370POBbS M COOJIIOJEHUS HOPM 3KOJIOTHYECKOIO
IIOBE/ICHUS B OKPYXaIOLIEH Cpene;

—OCYILIECTBIISITh MOUCK HHPOpManuK (pU3MUEecKoro cojaepkaHus B cetu MHTepHeT, Ha OCHOBE
UMEIOIIUXCS 3HAHUH M IMYyTEM CPaBHEHUS JONOJHHUTENbHBIX HCTOYHUKOB BBIACIATH HH(OPMAIUIO,
KOTOpasi SIBJSIETCS IPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM;

—MWCHOJb30BaTh IpPH BBHINOJHEHUHM YUYEOHBIX 3aJaHUM HAayYHO-TIOMYJISPHYIO JIUTEparypy
(bu3NUeCcCKOoro cojaepKaHMsl, CIPaBOYHbIE MaTepHalibl, pecypcbl ceTd MHTepHeT; BiajeTh NpuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, peoOpa3oBaHust HH(POPMAIIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U KpaTKUE YCTHBIE COOOIIEeHUs, 0000111as HH(OPMALIUIO U3
HECKOJIbKUX UCTOYHUKOB (PU3MUECKOTO COACPkAHUSA, B TOM YHCIe MyOIUYHO MPEACTaBIATh Pe3y/IbTaThl
MIPOEKTHON WJIM HCCIEN0BAaTENIbCKONW JIEATENbHOCTH; IPU 3TOM TPaMOTHO MCIIOJIb30BaTh M3Y4YEHHBIN
MOHATUIHBIN anmnapat Kypca (U3MKH, COITPOBOXKIATh BBICTYIIJICHUE TPE3eHTAIHEH;



—TIIpHU BBINOJIHEHUH YYEOHBIX MPOEKTOB M HCCIICAOBAHUHN (DPM3NYECKHUX MPOILECCOB paclpeeisiTh
00513aHHOCTH B TPYIIIE€ B COOTBETCTBUH C IMOCTaBICHHBIMU 33Jja4aMH, CJIEIUThH 3a BBHIIOJHEHUEM IUIaHa
JEeWCTBUI M KOPPEKTUPOBATh €r0, aJ€KBATHO OLEHUBATH COOCTBEHHBIN BKIJIAJ B JACATEIHHOCTH TPYIIIHI;
BBICTpAanBaTh KOMMYHHUKATUBHOE B3aUMOJEHCTBHE, IPOSBIISSL TOTOBHOCTh pa3petiaTb KOH(PIUKTHI.

9knace

[Ipenmernsie pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(HOPMHPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:

—MUCIO0JIB30BAaTh IOHATHS: CUCTEMA OTCUYETA, MATEPUAIIbHAS TOYKA, TPACKTOPHUsI, OTHOCUTEIILHOCTD
MEXaHUYECKOro IBW)KEHUs, Je- ¢opmauus (ympyras, IUIACTHYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE
YCKOpEHHUE, HEBECOMOCTb M NEPErpy3KH; LIEHTP TAKECTH; AOCOIIOTHO TBEPJOE TENO, LEHTP TAKECTH
TBEPJIOrO Teja, paBHOBECHE, MEXaHMUYECKUE KOJIeOAHHsS M BOJIHBI, 3BYK, MH(pa3ByK U YyJIbTPa3BYK;
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKAJIa 3JIEKTPO- MAarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIbHO30PKOCTb,
CIEK- Tpbl MCIyCKaHWs W HOMIOIIEHMs; anbda-, Oera- M ramMMma-u3IydeHUs, HM30TOMNbI, sJaepHas
JHEPreTHKa;

—pa3nuyathk  sABJIECHHUA (PaBHOMEPHOE M  HEPaBHOMEpPHOE IPSAMOJMHEHHOE  JBU)KEHUE,
PaBHOYCKOPEHHOE IPSIMOJMHENHOE JIBU)KE- HHUE, CBOOOJHOE MaJieHUuE TEJl, PAaBHOMEPHOE JIBUYKEHUE I10
OKpY’K- HOCTH, B3aMMO/JICHCTBHE TeJl, pEAKTUBHOE JBI)KEHHUE, KOJIeOa- TeIbHOE JIBUKEHHUE (3aTyXarolue
U BBIHYXJIEHHBIC KOJE€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHUE, OTPaKEHHE 3BYKA, MPSIMOJIMHEH- HOE
pacnpoCTpaHEHUE, OTPaXXEHUE M IPEJIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTpPaKCHHE CBETa,
pa3zioxkeHue O0eIoro CBeTa B CIEKTP U CIOXKEHUE CIEKTPAJIbHBIX [[BETOB, TUCIEPCUs CBETA, ECTECTBEHHAS
PalliOaKTUBHOCTh, BOSHUKHOBEHHE JMHEHYATOro CHEKTpa M3JIy4yeHMsI) IO ONUCAHMIO UX XapaKTepHBIX
CBOWCTB M HAa OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (pU3MUECKOe SBJICHUE;

—pacro3HaBaTh IpPOSBICHUE HW3YYEHHBIX (U3UUECKUX SBJICHUI B OKpYXarolleM Mupe (B TOM
yrcie (U3NYECKHe SIBICHUS B IPUPO/JIE: MPUJIMBBI U OTJIMBEI, ABIKEHHE TulaHeT COIHEYHOW CHCTE- MBI,
PEaKTUBHOE [BIKCHHE JKUBBIX OpraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSICEHUE,
ceiicMMuUecKHUe BOJIHBI, I[yHaMH, 3XO, LIBETa TeJl, ONTUYECKHE SIBJIEHUS B IPUpOJE, OMOJIIOTMYECKOE
JeWCTBUE  BUAMMOTO,  YJIbTPa(UOIETOBOTO M PEHTI€HOBCKOI'O  W3IY4YEHUH;  €CTECTBEHHbIH
pannoaKTUBHBINA (DOH, KOCMUYECKHE JTY4H, PAJHOAKTUBHOE N3TyYCHUE TIPUPOIHBIX MIHHEPAIIOB; IEHCTBHE
PallMOAKTUBHBIX M3JIy4€HUI Ha OpraHu3M 4eJOBEKa), MPH 3TOM NEPEeBOAUTH INPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJIEISITH CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKH (PU3UUECKHUX SIBICHHI;

—OMNMCHIBaTh HM3y4YEHHbIE CBOWCTBA TeJN M (DU3MYECKHE SBJIECHUS, HC- TMOJB3ys (pusnueckue
BEJIMYMHBI (CpeIHsss M MIHOBEHHAas CKOPOCTh Tejla NpU HEPAaBHOMEPHOM JIBHJKEHUHU, YCKOpPEHUE,
IepeMelIeHue, MyTh, YIJoBas CKOPOCTb, CWJIa TPEHHUs, CUJIa YIPYIOCTH, CUJA TSAXKECTH, YCKOPEHHE
cBOOO/HOTO TMaJeHus, BEC Tela, UM- MyJbC Tela, UMIYJIbC CHIIbI, MEXaHHUecKas padoTa U MOIIHOCTb,
MIOTEHLIMAJIbHAs PHEPIUS Tella, NOJHATOrO HaJ IMOBEPXHOCTHIO 3€MJIM, IOTEHIIMAIbHAS DHEPIUs CKaToU
NPYXHUHBI, KUHETUYE- CKas SHEprus, MOJIHAasg MEXaHWYecKas HHeprusi, Nepuoja M 4acToTa KoyieOaHHi,
JUITMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKO- POCTb CBETa, MOKa3aTelb MPEJIOMIICHUS Cpelibl);
IIpY ONHCAaHUU MPABUWIBHO TPAKTOBATH (PU3MYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYUH, 0003HAUYEHUS U
eMHUIIBl PU3MUECKUX BEJIWYHMH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUYUHY C
JAPYTMMHU BETMYUHAMU, CTPOUTH IPa(UKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

—XapakTepu3oBaTh CBOWCTBA TeJs, (PU3MUECKUE SBJICHUS M IPOLECCHl, HUCHOJIb3yd 3aKOH
COXpPAHEHHUs DHEPIMM, 3aKOH BCEMHMPHOI'O TATOTEHUs, IPUHUMUII CYNEPHO3UIUN CWJI, TPUHIHAI
oTHOocuTenbHOCTH ["anmiest, 3akoHsl HplOTOHA, 3aKOH COXpaHEHWS HMIYJbCa, 3aKOHBl OTPAXKECHUS U
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXpaHe- HUA 3apsiI0BOI0 M MaCCOBOT'O YHCEI NP AJIEPHBIX PEAKIMIX; IPH
3TOM J1aBaTh CJIOBECHYIO (DOPMYTUPOBKY 3aKOHA M 3alUCHIBATH €r0 MaTEMATUYECKOE BHIPAKECHUE;

—OOBSICHIATh (PU3MUECKHE MPOLECChl W CBOMCTBA TN, B TOM 4YHCIE U B KOHTEKCTE CHUTyalUl
MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH NMPUUMHHO-CIIEACTBEHHBIE CBS3M, CTPOUTH OObBsIC-
HEHUE M3 2—3 JOTMYECKHUX IIaroB ¢ OMOpoil Ha 2—3 M3y4YEHHBIX CBOMCTBAa (PU3WYECKUX SIBICHUH,
(bU3MYEeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

—peniath pacuéTHbIe 3a/1a4M (OMHUPAIOLIUECS Ha CUCTEMY U3 2— 3 ypaBHEHHI ), HCIIOJIB3YS 3aKOHBI
U QopMyIibl, CBSI3bIBalOIIME (pU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAlM3a YCJIOBHUS 3a/layM 3allMChIBATh



KpaTKoe YCIIOBHE, BBISBIATH HEJIOCTAIOUINE WM U30bI- TOYHBIC JaHHbIEC, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOMMBIE ISl PEIICHHS, IPOBOANTH PAacYEThl U OLIEHUBATH PEATMCTUYHOCTD ITOJyYEHHOTO 3HAUCHHS
(U3HYECKON BETUNINHBL;

—pacrno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIINTh NPH HOMOHIM (HU3MYECKUX METOJIOB;
UCTONB3ys ONUCAaHWE HCCIENOBAHMSA, BBIACIATH IPOBEPSIEMOE  MPEAINOJIOKEHHUE, OICHUBATh
NPaBUWIBHOCTH TOPSAAKA MPOBEACHHS HMCCIEAOBAHMA, JeJaTh BBIBOABI, MHTEPIPETHPOBATH PE3yIbTATHI
HaOJII0ICHUI U OIIBITOB;

—IMPOBOANUTH OMNBITHI MO HAONIOACHUIO (HU3MYECKUX SBICHUH WINM (PU3NYECKUX CBOMCTB Tew
(u3ydenue BTOporo 3akoHa HproTOHa, 3aKOHA COXpaHEHUs SHEPTUH; 3aBUCHMOCTD MEepro/ia KoJeOaHmit
NPYKHHHOTO MasTHHKa OT MacChl Tpy3a M JKECTKOCTH TPYKUHBI U HE3aBUCHMOCTH OT aMIUTHTYIbI
MaJIbIX KOJICOAHUH; IPSMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, pPAa3JIOKEHUE Oenoro CBeTa B CIEKTP;
U3y4eHHE CBOWCTB M300paXeHHs B IUIOCKOM 3€pKajie M CBOICTB HM300paXeHUS IpeaMera B
cobuparomiell MH3e; HAOIIOACHNE CIUIOUIHBIX W JIMHEHYATBHIX CIEKTPOB H3JIYYEHUS): CAaMOCTOSITEIBHO
coOMpaTh yCTAHOBKY M3 M30BITOYHOTO HAOOpa 000PYIOBAaHHMS; OMMCHIBATH XOJI ONBITA U €0 PE3yIbTaThl,
(dhopMyIu- poBaTh BHIBOBL;

—IMpPOBOANUTH NPHU HEOOXOAWMOCTH CEpHIO NMPSIMBIX HM3MEPEHHid, ONpEAeNsis CpelHee 3HaueHHe
u3MepsieMoil BenuuHbI ((POKYyCHOE pacCTOSHHME cOOMparomieil JTUH3bI); 00OOCHOBBIBATH BBHIOOpP criocoba
U3MEPEHUS/U3MEPUTEITBHOTO TIPHOOPa;

—IIPOBOJINTH UCCIIEIOBAaHUE 3aBUCHMOCTEH (PH3MUECKUX BEIWYHMH C MCIOJIB30BAHUEM IPSIMBIX
U3MEpPEHNH (3aBUCHMOCTB ITYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JIBH)KEHHH 0€3 HayallbHON CKOPOCTH;
neproJia KojaeOaH!i MaTeMaTHYECKOT0 MasiTHUKA OT JUTMHBI HATH; 3aBHCUMOCTH YIJla OTPaKEHUS CBETa
OT YyIVla MaJeHWss W YyIia MpeJoMIICHHS OT YyIyla MaJAeHHs): IUIAaHUPOBAaTh HCCIENO- BaHUE,
CaMOCTOSITENIFHO ~ cOOMpaTh YCTaHOBKY, (DUKCHpPOBaTh pe3yibTaThl IOJYYEHHOH 3aBHCHMOCTH
(GU3MUECKUX BEJMYMH C y4ETOM 3aJaHHOW MOTPENIHOCTH HM3MEpEeHHH B BHUJE TaOnWI] U rpa- (HKOB,
JIeTIaTh BEIBOJIBI IO PE3YJIbTaTaM HUCCIICIOBaHUS;

—IPOBOANUTH KOCBEHHBIC N3MEPEHHS (PH3MUYECKUX BEINYMH (CPEIHSS CKOPOCTh U YCKOPEHHE Teja
IpU PaBHOYCKOPEHHOM [IBU- JKEHHH, YCKOpEHHE CBOOOIHOTO TaJaeHHs, KECTKOCTb NPYKUHBI,
KOO(Q(UIIMEHT TpeHUs  CKOJBKEHMs, MeXaHW4eckas paboTa W MOLIHOCTh, YacTOTa U TEPHOJ
KOJICOAHWH MaTeMaTHYECKOTO0 W MPYKHHHOTO MAsTHHKOB, ONTHYECKAas CHJIA COOMpAroIeid JIMH- 3Bbl,
paaMoaKTHBHBIA (OH): IUIAHUPOBATH M3MEPEHHs; COOMpaTh OSKCHEPHUMEHTAIbHYIO YCTaHOBKY U
BBITIOJIHATE M3MEPEHHS, CJie- Ays TNPEeNI0KEHHON WHCTPYKIWW; BBIYMCIATH 3HAYCHHWE BEIUYW- HBI U
aHAJIM3UPOBATh MOJyYEHHbIE PE3YIIbTAThI;

—C00JTI0/1aTh MPaBUJIa TEXHUKN O€30MaCHOCTH P padboTe ¢ 1abopaTopHBIM 000pPYI0BAaHUEM;

—pa3nu4yaTh OCHOBHBIC IpPHU3HAKM H3YYEHHBIX (U3MUECKUX MoJeNel: MarepuanbHas TodYKa,
a0COIIOTHO TBEPIOE TENIO, TOUYSUHBI NCTOYHHUK CBETA, JTy4, TOHKAs JINH3a, IUTAaHETapHAask MOJIENb aTO- Ma,
HYKJIOHHAsi MOJIeJIb aTOMHOT'O $1/1pa;

—XapaKTepU30BaTh NMPUHIMIEI EHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OIOPOi Ha X OMHUCAHUSA (B TOM YHCJIE: CIUAOMETP, JaTUYUKH MOJI0XKEHUS, PACCTOSHUS U YCKOPEHMS,
pakeTa, 3XOJIOT, OYKH, TEPHUCKOI, (OoToanmapaT, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOIN, TO3HUMET),
Kamepa BuiibcoHa), Mcnonb3ys 3HaHUS O CBOMCTBAaX (pU3MUECKUX SIBICHUM U HEOOXOAMMBbIe (pU3NUECKUe
3aKOHOMEPHOCTH;

—MUCHOJb30BATh CXEMbl M CXEMaTHYHblE PHUCYHKHM H3YYEHHBIX TEXHHYECKMX YCTPOMCTB,
M3MEPUTENBHBIX PUOOPOB M TEXHOJIOTH- YECKUX MPOIIECCOB MPH PEIICHHH y4eOHO-TTPAKTHYECKUX 3a/ay;
OINITUYECKHE CXEMBI JIJIsl TOCTPOEHUS M300pakeHUH B MIJIOCKOM 3epKajle U cCoOMparolen JIUH3E;

—IPUBOANTH TMPHUMEPHI/HAXOIUTh HH(YOPMAIIUIO O TpPUMEpax IMPAKTHIECKOTO WCIIOIb30BAHMS
¢bu3nUecKux 3HaHUH B TOBCEIHEBHOW JKU3HU I oOecrieyeHHns 0€30MacHOCTH MpHU 0OpalleHuH ¢ Mpuodo-
paMH U TEXHHYECKHMMH YCTPOWCTBAMH, COXPAaHEHHS 3I0POBBS U COOIOICHUS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPY’KaIOIIeH cpese;

—OCYIIECTBIIATh TMOWCK wWHpopManmmu (HU3WIECKOTO COoJepkaHus B ceTm VIHTepHerT,
CaMOCTOSITENTbHO (POPMYyNUpPYsl TOUCKOBBIM 3allpoC, HAXOAUTH IYTH OINPEAETICHUS JOCTOBEPHOCTH
MOJTYYSHHOU NH(OpMAIMK Ha OCHOBE MMEIOIINXCS 3HAHUW U TOTIOTHUTENLHBIX HCTOYHUKOB;



—MWCHOJb30BaTh IpPH BBINOJHEHUH Y4YEOHBIX 3aJaHUil HAayYHO-TIOMYJSIPHYIO JIMUTEPaTypy
(Gu3nM4ecKoro colepxaHus, CIpaBOYHbIE MaTepHalbl, pecypchl cetu VHTepHeT; BiaseTh NpUEMaMH
KOHCIIEKTHPOBAHUS TEKCTA, Ipeodpa3oBanus HHPOPMAIIUN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBbIE INHCbMEHHbIE M YCTHBbIE COOOLIEHHS Ha OCHOBE HH(pOpPMALUU U3
HECKOJIbKUX MCTOYHUKOB (PH3MUECKOTO COJACpPKAHUSA, IMyOJHMYHO MPEICTABIATh PE3yIbTaThl MPOCKTHOM
WIM MCCIIEA0BATENbCKON AEATEIbHOCTH; IIPU 3TOM I'PAMOTHO MC- MOJIb30BaThb W3YYEHHBIN MOHATHHHBIN
ammapar M3y4aemoro pasjena (U3MKA W CONPOBOXKIATh  BBICTYIUIGHHE Tpe3eHTaluel ¢ y4éTom
0COOEHHOCTEN ayTUTOPUN CBEPCTHHUKOB.

Conep:xkanue yueOHoro kypca "®@usuka'

7 kjaace

Paznenl.®@u3nkaneépoibBIO3HAHNMOKPYKAOIErOMHUPA

duzuka — Hayka o npupoge. Asnenus npupoast (MC1). ®dusuueckue sBICHUS:
MEXaHUYECKUE, TEIIOBbIE, IJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckue BenuuuHbl. HM3Mepenue ¢usnueckux BeaudyrH. PDusndeckue MNpuOOPHI.
ITorpemHocTs n3mMepeHuid. MexayHapoJHas CUCTEMa €IUHULL.

Kak ¢wusmka m npyrue ecTecTBEHHBIE HAYKH H3Yy4alOT NMpHUpoay. EcrecTBeHHO-HaydHBIH
METOJ] MNO3HaHWsA: HAOJI0JIEHHE, IMOCTAaHOBKA HAY4YHOIO BOIIPOCA, BBIJIBUIKEHUE THUIIOTE3,
SKCIIEPUMEHT MO MpPOBEpPKE THUIIOTe3, OOBbsICHEHHEe HalOmIrogaemMoro sieieHus. OnucaHue
(bU3MYECKUX SIBJICHUM C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu

MexaHnueckure, TeIIOBbIe,3JIEKTPUUYECKUE,MAarHUTHBIE,CBETOBBICSBIICHUS.

DU3NYECKUETPUOOPBINIPOLIE Y PAIPSIMBIXU3MEPEHUHAHATIOTOBBIMULIM(PPOBBIMIIPUOOPOM.

ﬂaﬁopamopuwepaﬁombluonblmb12

OrmpeniesieHue 1IEHBI JICJICHUS Kbl U3MEPUTEIILHOTO TIpubdopa.

N3MepenunepaccTosiHUN.

HN3mepenne 00bEMa )KUIKOCTUA U TBEPAOTO Tea.

OmnpeneneHne pa3MepoB MaIbIX TeJl.

N3zmepenue TtemmepaTypbl IpH HOOMOIIA JKUIAKOCTHOTO TEpMOMETpa M JaT4yUKa
TEeMIIEpaTyPHI.

[TpoBenenue HUCCIeI0BaHUs o MIPOBEPKE TUIIOTE3bI: J1aJIbHOCTh
nosaéramniapyuka,myeHHOTOTOPHU30HTAITBHO, TEMOOIbIIE, 4eMOOTBIIIEBHICOTAITY CKA.

Pa3znen2.llepBoHayajibHbIeCBeICHUSIOCTPOCHMUBEIIECTBA

Crpoenue BEIIlECTBA: aTOMBI u MOJIEKYJIBI, 150 pa3mepsl.
OMNBITHL,I0KA3BIBAIONINETUCKPETHOSCTPOCHUEBEIIISCTBA.

JBmwkeHne yacTtuil BemiecTBa. CBsI3b CKOPOCTH JBWIKEHHSI YaCTHI[ C TEMIEpaTypoOu.
BbpoynoBckoe aBmkenue, nuddys3us. Bzaumoneli- cTBUE YacTHUI] BEUIECTBA: MPUTSHKEHUE U
OTTaJIKUBaHHE.

ArperatHble  COCTOSIHUSI ~ BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH W  TBEPABIX
(KpucTamuIM4ecKux) Ten. B3amMOCBsI3bh MEXKIy CBOMCTBAMH BEIISCTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOM- HO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSI-
HUM BOJIbI.

JlemoHCcTpanun

1. HaGmronenue 6poyHOBCKOI'O JBUKEHUSI.

2. HaGmronenue nuddy3um.

3. Ha6J’IIOI[CHI/I€ HBHGHHﬁ, O6’B$[CH$[IOIJ_[I/IXC$[ OPUTAKCHUCM WX OTTAJIKUBAHHUCM YaCTHUIL
BCIICCTBA.



JlaGopaTopHbIe paGOTHI U ONBITHI

1. Ouenka nuameTpa aToMa METOJIOM PSIAOB (C UCTIONIb30BaHuEM (GoTorpaduii).
2. OnbITHI 1O HAOJIOIEHUIO TEINIOBOTO PACIIUPEHUS ra30B.
3. OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSYKEHUS.
Pasnen 3. JIBmkeHue u B3aUMOJICHCTBHE TEI
Mexannueckoe 1BuxkeHue. PaBHOMepHOE 1 HepaBHOMEpPHOE BU-keHHE. CkopocTh. CpenHsist CKOpOCTh
[P HEPABHOMEPHOM JBUKEHUH. Pacuér myTH U BpeMEeHH JIBH>KECHHUSL.
SIBnenue nHepuuu. 3aKoH MHEpLUUU. B3anMmozeiicTBre Ten Kak NpuYrMHa U3MEHEHUS CKOPOCTH JIBUKEHUS
Ten. Macca kak Mepa nHepTHOCTH Tena. [lnotHocTs BenecTBa. CBs3b INIOTHOCTH € KOJIM- YECTBOM
MOJIEKYJI B €JUHHIIE 00hEMA BEILIECTBA.
Cuta kak XapakTepucTHUKa B3auMoaencTBus Ten. Cuiia ynpyrocty u 3akoH I'yka. 3mepenue cuiibl ¢
IIOMOUIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHMS U cuila TskecTH. Cuila TSHDKECTH Ha JIPYTUX IUIaHEeTax
(MC). Bec Tena. HeBecomocth. CrioykeHre CHJI, HAPABICHHBIX TI0 OJHOM MpsiMOi. PaBHOAEHCTBYIOMITAS
cwi. Cuna tpenus. TpeHue cKonbXeHus U TpeHue nokos. Tpenue B npupoze u texuuke (MC).
JdemoHcTpauuu
HabumroneHne MexaHUYeCKOro IBUKEHUS Tela.
N3mepenne ckopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumroienue siBjaeHMs] UHEPIUH.
Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEJl.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHON MPSIMOM.

SurwdE

JlabopaTopHble padoThl U ONBITHI

1. OnpezneneHyne CKOPOCTH PABHOMEPHOTO JBIMKEHUS (IIAapHKa B KHUJKOCTH, MOAEIH
3JIEKTPUUYECKOr0 aBTOMOOWIIA U T. 11.).

2. Onpenenenue cpeHeN CKOPOCTU CKOJIBKEHUs OpycKa UM LIapuKa M0 HAKIOHHOH MJIOCKOCTH.
3. Onpeznenenue IIOTHOCTU TBEPAOIO TeNA.

4. OnbITh, 1EMOHCTPUPYIOLIME 3aBUCUMOCTb pacTskeHUs (AedopMaiiin) npy>KUHbI OT
IIPUIIOKEHHOMN CHIIBL.

S. OneIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBIKEHUS OT CHJIbI IaBICHUS U

XapakTepa COIPUKACAIOIINXCS M0- BEPXHOCTEH.

Pazpnen 4. JlaBnenue TBEPABIX TEN, )KUJIKOCTEN U Ta30B

Hasnenne. CriocoObl yMEHbILIEHUS U YBEIMUEHUs AaBieHusd. J[aB- 1eHue raza. 3aBUCUMOCTb J1aBJICHUS
raza ot o0béma, Temneparypsl. [lepenaya naBneHus: TBEPABIMU TEIAMHU, )KUIKOCTSIMHU U ra3aMu. 3aKOH
[Tackasns. [THeBMaTHYECKHE MAIIMHBI. 3aBUCUMOCTh JIaBJICHHS )KHIKOCTH OT TJTyOUHBI.
I'unpocratuueckuii mapagokc. Coo0- maromuecs cocyasl. [ uapaBnuueckue MEXaHU3MBbl.

ATtmocdepa 3emau u atMocepHoe naBieHue. [I[puunHbI CylecTBOBaHNS BO3YIIHOM 000710YKN 3eMJTH.
OmnsbitT Toppuuennu. 13- Meperre aTMocepHOTo AaBlIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO TaBIEHUS OT
BBICOTHI HaJl ypoBHEM Mopst. [IprOops! 115t u13MepeHust aTMOCQEPHOTO J1aBICHUS.

JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeNO. BriTankuBaromas (apxumMenoBa) cuia. 3akoH
Apxumena. [limaBanue ten. Bo3nyxonnaBaHue.

JdemMoHcTpanuu

3aBUCHMOCTb JIaBJICHUS Ta3a OT TEMIIEpPaTyphl.

[lepenaya naBneHus KUIKOCTHIO U TA30M.

Coo0maronirecs: CoCy/Ibl.

I'mppaBnmyeckuit mpecc.

[IposiBnenue neicTBusi aTMOCHEPHOTO TABJICHHUS.

3aBUCHMOCTh BBITAJIKHBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNNa U TUIOTHOCTH
KHUKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CUITBI BECY BBITECHEHHOM JKUJKO- CTH.

8. VYcnoBue miaBaHus TeJ: MJIaBaHUE WK NOTPYKEHHE Tel B 3a- BACUMOCTH OT COOTHOLICHHUS
IJIOTHOCTEHN TeNa U KUJIKOCTH.

ook wdE



JlabopaTopHbie padoThl U ONBITHI

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJI€ OT 00bEMa MOrpyKEHHON B )KUAKOCTh YACTH TeJIa.
2. OrnpezesieHne BHITAIKUBAIOLIEH CUIIBI, ACHUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B )KUIKOCTD.

3. ITpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBL, JEUCTBYIOLICH HA TEJIO B )KUJIKOCTH, OT MACChI
Tena.

4. OneITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKABAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00BbEMA NMOTrpyKEHHOM B )KUJKOCTh YaCTH Te€Ja U OT IJIOTHOCTH XKUAKOCTH.

S. KoHncTpynpoBanue apeoMerpa WIH KOHCTPYHPOBAHME JIOAKHU U OIPEIEIICHUE €€
Ipy30I0AbEMHOCTH.

Pa3znen S. PaboTa u MOIIHOCTB. JHeEpPrus

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbIyar, 0JI0K, HAKJIOHHAs TIOCKOCTb. [IpaBuiio paBHoBecus poruara. [Ipumenenue
MIpaBWJIa PaBHOBECHUS pblyara K 0JIOKy. «305o0Toe mpaBmio» Mexanuku. KI1J[ mpocTeix MEXaHU3MOB.
[IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckas SHCPIUs. Kunernueckas u MOoTCHIMAJIbHAs SHCP- I'sl. HpeBpameHI/Ie OAHOI'o BHAA
MEXaHUYECKOH HEepPTruu B APYroil. 3aK0H COXpaHEHUs! JHEPIHH B MEXaHHKE.

JdeMoHcTpauuu

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

JlabopaTopHble padoThl U ONBITHI

1. Onpenenenue pabOThl CHIIbI TPEHUS P PABHOMEPHOM JIBH)KE- HUU TeJla 110 TOPU30HTAIBHOM
ITIOBEPXHOCTH.

2. HccnenoBanue ycl0BUM paBHOBECHUS pblyara.

3. N3mepenne KII/] HakIOHHOM ITIOCKOCTH.

4. M3y4eHne 3aK0Ha COXPAHEHUsI MEXaHUYECKOM SHEPTUN.
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Pa3pen 6. TenioBble iBJIeHUSA

OcCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOCHHS BellecTBa. Macca 1 pa3mMepsl
aTOMOB U MOJIEKYJ. OMbIThI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON
TEOPHH.

Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSIHUM BeecTBa. Kpucramiueckue u amopHbie
tena. OObSICHEHUE CBOMCTB T'a30B, JKUJIKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-
KHMHETH4eCcKoi Teopuu. CMaunMBaHue U KaWJUISIPHBIE SIBJIEHUA. TEeNIoBoe pacIIMPEHHE U CKaTHUE.
Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TETNIOBOTO JBMKEHUS YACTHII.

Buytpennss sneprusi. CnocoObl U3BMEHEHUs BHYTPEHHEH SHepTUU: TeIUIonepeadya u COBEpIICHHE
pa6OTI>I. BI/I)II)I Tennonepez[aqnz TGHJ’IOHpOBO}IHOCTB, KOHBCKIIUA, I/ISJ'IyquI/Ie.

KomnuuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTD BEIECTBA. TeMI000MEeH 1 TETIOBOE PaBHOBECHE.
VYpaBHeHue TermoBoro 6ananca. [lnaBienue n oTBepieBaHNe KPUCTAITNISCKUX BEIIECTB. Y JeIbHas
teruioTta riaBneHus. [lapoodpasoBanue u konaencamnus. Mcnapenue (MC). Kunenue. Y nenbHas Teminora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUSI OT aTMOC(EPHOTO JaBICHHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIMBa. Y IeibHas TEMI0Ta CrOPaHuUs.

[Tpunnmme! padote! TemnoBbix aeurareneii. KI1/1 rermmoBoro asurarens. TerioBble BUTATENN U 3aIIUTA

okpyxatomei cpeasl (MC).

3aKOH COXpaHEeHHUs U MPEeBPAIIEHUs SHEPTUH B TEIUIOBBIX Mpo- 1eccax (MC).
JdemMoHcTpauuu

1. Habmonenne OpoyHOBCKOTO JIBHXKEHUS.

2 Habmonenue nuddysum.

3 HaOnronenue siBNeHU CMauMBaHUS M KATWILIAPHBIX SIBICHHUH.

4, Ha6nronenue TenioBoro paciimpeHust Tel.

5 V3MeHeHre TaBIeHHS Ta3a MPU U3MEHEHHH 00bhEMa M HarpeBaHUH MITH OXJIAXICHUH.



[TpaBuia u3MepeHus: TeMIIEPaTyphl.

Buasl Terionepenayn.

OxJaxJieHue Ipu COBEPUICHUN PaOOTHI.

HarpeBanue npu coBepuieHuu pabOThl BHEITHUMH CHIIAMH.

10. CpaBHeHuE TEMIIOEMKOCTEN Pa3InYHBIX BEILIECTB.

11. HaOironenue KumneHus.

12. Habmro1eHne mocTosTHCTBA TEMIIEPATYPHI PH TUIABIICHUH.
13. Moieny TEemIOBhIX IBUTATENEH.

JlabopaTopHbie padoThl U ONBITHI

1. OnbITh! IO OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHHUS.

2. OnbITHI 10 BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

3. OnbITh! 10 HAOJIIOAEHUIO TEMJIOBOTO PaCIIMPEHUs ra30B, KHUI-KOCTEH U TBEPIBIX TEIl.

4. Omnpenenenue qaBieHNs BO3lyXa B OaJUIOHE IIIIpHUIIA.

S. OnbIThl, JEMOHCTPUPYIOIIME 3aBHCUMOCTh JIaBJICHUS BO3JyXa OT €ro o0bEMa U HarpeBaHUs WU
OXJIKICHUS

6. [TpoBepka runoTessl JIMHEHHOHN 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJAKOCTH B TEPMOMETPUYECKON
TpyOKe OT TeMIepaTyphl.

7. HaOnronenue u3MeHeHus: BHYTpEHHEH SHEpPTUu Teja B pe3yibTare Telulonepeaayl u paboTsl
BHEILIHUX CHUJI.

8. VccnenoBanue siBJICHUS TEINIOOOMEHA IPU CMEIIMBAHUU XOJOJHON U ropsiueii BObI.

9. Omnpenenenne KOJIMYecTBa TEIIOTHI, IOTYYEHHOIO BOJIOM MpHU TEMIIO0OMEHE ¢ HarpeThIM
METAJUINYECKUM LIMIINHAPOM.

10. Omnpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.

11.  HccnenoBanue npolrecca UCIapeHus.

12. OmnpeneneHne OTHOCUTENIBHOM BIaXHOCTH BO3/yXa.

13.  Onpenenenue yaeabHON TEMIOTHI IUIABICHUS JIbJA.

Paznen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUSI

Onekrpusanus Ten. /[Ba poja anekTpudeckux 3apsioB. BzauMo- geiicTBue 3apsyKEeHHbIX TeJl. 3aKOH
Kynona (3aBUCHMOCTB CHJIbI B3aUMOCHCTBUS 3apsXKEHHBIX TEJI OT BETMYMHBI 3apPsI0B U PACCTOSHUS
MEX1y TeJlaMu).

Onektpuyeckoe noiie. HampsxE€HHOCTH 251eKTpruduecKoro mosis. [[puHImn cynepno3uiiuy dJIeKTPHIECKUX
noJieit (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekrpuueckux 3apsioB. DJIeMEHTapHBIN deKTprudeckuii 3apsia. CTpoeHue aToma.
[IpoBOIHMKYN U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS SIIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKHUI TOK. Y CJIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKa. ICTOYHUKH MOCTOSTHHOTO TOKa.
JIecTBUSI DJIEKTPUUECKOTO TOKA (TETIOBOE, XMMHUUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUN TOK B
KHUIKOCTSAX U ra3ax.

Onekrpuueckas 1enb. Cuia Toka. DIeKTpruieckoe HanpsbkeHne. CopoTHBIEHHE TPOBOAHUKA.

VY nenpHOE cOMpOTHUBIICHHE BeliecTBa. 3akoH Oma s yuactka nend. [locienoBarensHoe u
napajuieJIbHOE COEIMHEHHUE MPOBOAHUKOB.

PaboTa 1 MoIHOCTSE A51eKTpuuecKkoro Toka. 3akoH Jxoyns— JleHna. DneKkTpudeckue nenu u
MOTPEOUTENH PIEKTPUUECKOMN 2HEep- i B ObITY. KOpoTKoe 3aMbIKaHHeE.

[TocrossHHBIE MarHUTHI. B3anMoJelcTBHE MOCTOSHHBIX MAarHUTOB. MarnuTHoe noje. MarautHoe nosue
3emin U ero 3HadeHue i Ku3HU Ha 3emie. OneiT Dpcrena. MarHuTHOE 1osie 3JeKTPUYECKOro TOKa.
[IpuMeHeHne >7IEKTPOMArHUTOB B TEXHUKE. J[elicTBHE MAarHUTHOTO TOJIST HA TIPOBOJHUK C TOKOM.
DNEeKTpoABUTATEIb MOCTOSIHHOTO TOKa. Vcronb30BaHuE 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOHCTBAX
Y Ha TPAHCTIOPTE.

Omnbitel @apanes. SABneHue snekTpoMarnuTHOM UHAYKIMU. [IpaBuno Jlenna. Dnexkrporeneparop.
CriocoObI TOTYISHUS DJIEKTPUIECKON SHEPTHUHU. IJICKTPOCTAHIINH Ha BO30OHOBIISIEMBIX HCTOYHUKAX
SHEPTHUH.

JdemMoHcTpauuu

1. DneKTpu3zanus Te.



RRO©OoNoOORM~WN

JIBa poJia aIEeKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apsi- )KEHHBIX TEIl.
Y CTpolCTBO U ACHCTBHE SJIEKTPOCKOIA.

OneKTpocTaTUuecKast UHIYKIHSL.

3aKOH COXpaHEHHUS JICKTPUUECKUX 3aPsJIOB.

[IpOBOJHUKY U TUBTIEKTPUKH.

MopaenupoBaHU€e CHIIOBBIX JUHUM SJICKTPUYECKOTO MOJIA.

W CTOYHHKH TOCTOSHHOIO TOKA.

JlelicTBUA SIIEKTPUYECKOrO TOKA.

0. DNEKTPUYECKHUNA TOK B )KUKOCTH.
1. ["a30BbIit pa3psi.
12.  V3mepeHue CHIIbI TOKAa aMIIEPMETPOM.
13. M3MepeHne IIeKTPHYECKOT0 HAMPSHKEHUST BOJIBTMETPOM.
14. PeocraT u Mara3us COnpoOTHBIIECHUM.
15.  B3aumopelicTBHE NOCTOSTHHBIX MarHMWTOB.
16.  MopenupoBaHue HEBOZMOXKHOCTHU Pa3JICIIEHUs MOJIFOCOB MAarHUTA.
17. MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
18. OmnbIT DpcTena.
19. MarsuTHoe 1moJjie TokKa. DJIeKTPOMAarHur.
20.  JlelicTBME MarHUTHOTO MOJISl HA IPOBOJHHUK C TOKOM.
21.  DnexTpoABUraTeNb MOCTOSHHOTO TOKA.
22.  HccnenoBaHue SIBICHUS AJIEKTPOMArHUTHON HHIYKIIHH.
23. OmnbiThl Dapajes.
24.  3aBHCHMMOCTH HAIPaBJICHHS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOZHUKHOBEHUSI.
25.  DJeKTporeHepaTrop MOCTOSHHOTO TOKA.
JlabopaTopHbie padoThl U ONBITHI
1 OnbIThI 1O HAOTIOEHUIO ANIEKTPU3ALMHU TNl UHAYKIHUEH U MPU COTPUKOCHOBEHUU.
2 HccnenoBanue ASWCTBUS SIEKTPUIECKOTO OIS HA POBOJAHUKH U TUAJICKTPHUKH.
3. COopka u mpoBepKka padOoThI NEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.
4, V3mepeHue u peryJinpoBaHme CHIIBI TOKA.
5 H3mepeHue u peryiupoBaHue HaMPSKEHHUS.
6 HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO YepPe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA
U HaTpsDKEHUS Ha PE3UCTOpeE.
7. OnBITHL, IEMOHCTPUPYIOIIHE 3aBUCUMOCTH SJIEKTPUIECKOTO COTIPOTUBIICHUS IPOBOTHHUKA OT €TI0
JUTMHBI, TJIOMIAIA MTOTIEPEYHOT0 CEUCHUS U MaTepuana.
8. [TpoBepka mpaBuIiIa CIOKEHUS HANPSHKEHUH MIPH MOCIIEI0BATEIFHOM COSTMHEHHUH JBYX
PE3UCTOPOB.
9. [TpoBepka mpaBuIIa UIsi CHITBI TOKA MPH MapalIeIbHOM COSIMHEHUN PE3UCTOPOB.
10. Omnpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.
11. Ornpezenenre MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.
12.  HccnenoBaHue 3aBUCHMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HAMPsKEHUsS Ha HE.
13.  Omnpenenenne KI1J] HarpeBarens.
14.  HccnemoBaHue MarHWTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MAarHUTOB.
15.  M3yuyeHWe MarHUTHOTO IOJIS MTOCTOSSHHBIX MAarHUTOB MPH UX OOBEAMHCHUH U Pa3/ICTICHHH.
16.  HccnemoBaHue AeWCTBUS HIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17.  OmubITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI B3AUMOCHCTBHS KaTYIIKH C TOKOM M MarHuTa
OT CHJIBI TOKA U HampaBlie- HUS TOKa B KaTYIIKeE.
18.  M3yueHwe AeWCTBUS MarHUTHOTO ITOJISI HA IPOBOTHHUK C TOKOM.
19.  KonctpyupoBaHue U U3yueHUE padOTHI dJIEKTPOIBUTATEIIS.
20.  Uzmepenue KIIJ] anexTpoaBUTaTeIbHON YCTAHOBKH.
21.  OmbITHI 110 HCCTEAOBAHUIO SBICHUS JIEKTPOMATHUTHON MHAYKIIMU: UCCIICIOBAHIE U3MEHEHUN

3HAYCHHA U HAITPABJICHUSA WH- JYKIUMOHHOI'O TOKA.
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Pa3nes 8. Mexannveckue siBJICHUs

Mexannueckoe nBuxkeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUUECKOT O
IBUKEHMsI. PaBHOMEpHOE NpsAMOJIMHENHOE IBHKeHUE. HepaBHOMEpHOE IPSIMOIMHENHOE ABU - )KEHUE.
CpenHsisi U MTHOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JIBHKEHUU.

Yckopenue. PaBnoyckopennoe npsimonnueiinoe asmxenne. Ceodonnoe nagaenue. Oneitol [anumnes.
PaBHOMEpHOE BIOKEHUE IO OKpY)HOCTH. [lepuon u yactora obpamienus. JInHeliHas u yriioBas
CKOpocTH. LleHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IIepBriit 3akoH Hprorona. Bropoit 3akoH Herotona. Tperuii 3akon HerotoHa. [Ipunuun cyneprno3unuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TpEHUsI CKOJIbKEHHUS, CUJIa TPEHUS TIOKOSI, Ipyrue
BH/IbI TPCHHUS.

Cuna TSHKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHsI. Y CKOPEHHE CBOOOTHOTO NaieHus. J{BIKEHHE TUTaHeT
Bokpyr Connia (MC). IlepBas kocMuueckasi CKOpocTb. HeBECOMOCTB U Teperpy3KH.

PaBHoBecue maTepuanibHON TOUKU. AOCOTIOTHO TBEPAOE Teno. PaBHOBEcHE TBEPAOTO TENa C
3aKpENIEHHON OChIO BpameHus. MomeHT cuibl. LIeHTp TsokecTn.

Nmnynec Tena. MI3menenue umnynbca. UMnyibsc cuiibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
nsuxenne (MC).

Mexanunueckasi pabota u MOIIHOCTb. PaboTa cuil TsKecTH, ypyroctu, TpeHus. CBsi3b 3HEPTUU U
paOotsl. [ToTeHanbHast SHEprys Tela, MOAHATOrO Ha/l HOBEPXHOCThIO 3eMid. [loTeHnnanbpHas sHep-
rusi cxaTou npyxuHsl. Kunertnueckast sneprus. Teopema o KMHe- THYECKOM SHEPruu. 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPIHUH.

JdeMoHcTpanuu

1. HaGnroneHne MexaHM4YecKoro ABMKEHHsI TeJla OTHOCUTENBHO PAa3HbIX TeJ OTCUETA.

2. CpaBHeHue nyTeil U TPaeKTOPUI ABHIKEHUS OJTHOTO U TOTO K€ TeJIa OTHOCUTEIBHO Pa3HbIX Tell
oTcuéra.

3. H3mepeHune cKopocTu U YCKOPEHHUS IPSIMOJIMHENHOTO JIBUKEHHUSL.

4. HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JBUKEHHUS.

5. Habumronenue ABM>XeHUs Tesla 0 OKPYKHOCTH.

6. HaOnronenne MexaHU4YeCcKHX SIBICHUI, MPOUCXOIAIINX B cucteMe orcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHHM OTHOCUTEIILHO KaOMHETa (PU3HUKH.

7. 3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CHJIBL.

8. Habmronenne paBeHcTBa CUJT IPU B3aUMO/IEWCTBUH TEJI.

9. M3MeHeHne Beca Tena IpU yCKOPEHHOM JBUKECHUH.

10. Ilepenada nMIrynbca Ipyu B3aUMOJEHCTBHAN TEII.

11.  IIpeoOpa3oBaHus HEPTUH MIPHU B3aUMOJIEHCTBUHU Tell.

12. CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOAEHCTBUM.

13.  CoxpaHenue uMIysbca Ipu aOCOIIOTHO YIIPYTrOM B3aUMOJICHCTBHH.

14. HalnroneHue peakTUBHOTO IBUKEHUSI.

15.  CoxpaHeHue MEXaHWYECKOH 3HEPTHH MPHU CBOOOIHOM Ha/IEHUH.

16.  CoxpaHeHHe MEXaHWYECKOH SHEPTHH MPU ABWKEHHUH TeJla IO/ JeHCTBUEM MPYKHHEI.
JlabopaTopHbie padoThl U ONBITHI

1. KoHncTpynpoBanue Tpakra A pa3roHa 1 JJalbHEHIero paBHOMEPHOI O ABM)KEHUS IaprKa UITH
TEJEKKH.

2. Omnpenenenue cpeiHel CKOPOCTH CKOJbKEHUs OpyCKa WIIM JBUKEHUS IIapHKa M0 HAaKJIOHHOMN
IIJIOCKOCTH.

3. Omnpenenenre yCKOpeHUs Tella MpU PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKJIOHHOM MIOCKOCTH.
4. HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBMKEHUU 0€3 HaualbHOM
CKOPOCTH.

S. [TpoBepka runoTessl: €ciau Mpu PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HaualbHOM CKOPOCTH MYyTH

OTHOCATCSA KaK pAaa HEUYETHBIX YUCEII, TO COOTBETCTBYIOIINE NPOMEKYTKH BPEMCHU OJIMHA- KOBEI.
6. I/ICCJ'ICI[OBaHI/IC 3aBUCHUMOCTHU CHUJIBI TPCHUA CKOJIL)KCHUA OT CHJIBI HOPMAJIbHOT'O JIaBJICHUS.



7. Omnpenenenne kKodhUIMEHTa TPEHUS CKOIBKCHHS.

8. Omnpenenenue KECTKOCTU MPY>KUHBIL.

0. Omnpenenenne pabOTHI CHIIBI TPEHUS TIPU PABHOMEPHOM JBWKCHHH TEJA MO TOPU30HTAILHOMN
MTOBEPXHOCTH.

10.  Ompenenenue pabOTHI CUIIBI YIIPYTOCTH MPH MOABEME TPY3a ¢ UCMOIB30BAHUEM HETIOIBHIKHOTO U
MOJIBHKHOTO OJIOKOB.

11. N3ydeHue 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexann4ueckue KoJe0aHUA ¥ BOJHBI

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIeOaHHIA: IEPUOJI, 4aCTOTa, aMILTUTY/A.
MaremaTtuueckuii u npyKuHHbI MasTHUKA. [IpeBparienne sHepruu npu KoyiedaTeIbHOM JIBU- KEHHUH.
3aryxaromue konebanus. Beinyxnenusie konebanus. Pezonanc. Mexannueckue BoiHbl. CBOMCTBA
MeXaHW4YeCcKux BOJH. [IpoaonabpHbIe U nonepedyHbie BOIHBL. [|JIMHA BOJIHBI M CKOPOCTH €€ pac-
npocTpaHeHus. MexaHndyeckue BOJHBI B TBEPAOM Telle, celicMuueckre BosiHbl (MC).

3Byk. ['poMKOCTH 3ByKa U BeicoTa ToHa. OTpaskeHue 3ByKa. MlHbpa3Byk U ynbTpa3ByK.
JdemMoHcTpauuu

Habmroienue xonebanuii Tei noj AeHCTBUEM CHUIIBI TSXKECTH U CUIIBI YIIPYTOCTH.

Habmonenne xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmroienue BeIHYKIEHHBIX KOJIeOaHHUI U pe30HaHca.

Pacrnipoctpanenne npooabHBIX U IONEPEYHBIX BOJIH (Ha MOJIEIIH).

Habmtoienue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKYCTHUYECKHI1 pe30HaHC.

JlaGopaTropHblie padoThbI M ONBITHI

Omnpenenenye 4acToThl U IEPUOAA KOJIeOaHUH MaTEMATUYECKOTO MasiTHUKA.

Omnpenenenue 4acTOThl U EpUoa KoJeOaHUi MPYyKMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTY NIEpHOAA KOJIeOaHNH MOJBEIIEHHOIO K HUTHU IPy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui Mpy>KMHHOTO MasiTHUKA OT Macchl Tpy3a.
ITpoBepka HE3aBUCUMOCTH NEpUOJIa KOJIeOaHH Irpy3a, OJBELIEHHOIO K HUTH, OT Macchl rpys3a.
OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEpro/ia KoieOaHu MPyKUHHOTO MasiTHUKAa OT MaccChl
rpy3a 1 )KECTKOCTH MPYKUHBI.

7. H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

Pa3nes 10. D1eKTpOMarHuTHoOe 1M0J1e M 3JIEeKTPOMATHUTHbIE BOJIHbBI

DNEKTPOMAarHuTHOE I0J1€. DIEKTPOMAarHUTHbIE BOJHBL. CBONCTBA 3JIEKTpOMAarHUTHBIX BOJIH. [llkana
AJIEKTPOMAarHUTHBIX BOJIH. Vc- MOJIb30BaHKE JIEKTPOMATHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.
OnexTpoMarauTHas npupona ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
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JdemMoHcTpanuu
1. CBolicTBa AJIEKTPOMArHUTHBIX BOJH.
2. BoiHOBEIE CBOICTBA CBETA.

JlabopatopHbie pabOThI U OTBITHI

1. 3y4yeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbIO MO- OMIJIBHOTO TenedoHa.

Pa3nea 11. CBeToBbIe siBJICHUS

JlyueBas monens ceera. Mctounuku ceeta. [IpsMmonnHeliHoe pac- MpOCTpaHEHHUE CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cse- Ta. [Imockoe 3epkano. 3aKOH OTpaXeHHs CBETA.

[Ipenomiienue cBeta. 3aKoH npenoMieHus ceera. [loaHoe BHY- TpeHHEE OTpaK€HUE CBETA.
Hcnonb30BaHne NOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.

JIunza. Xop nmydeit B muaze. OnTudeckas cucreMa poroanmnapa- ta, Mukpockorna u teieckona (MC). I'nma3
KaK OITHYECKasl cucTeMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnoxxenue 6enoro csera B cektp. OnbiTel HetoToHa. Crioxke- HUE CIIEKTpalbHbBIX 1IBETOB. Jucnepcus
CBETa.

JdemMoHcTpauuu
1. [TpsMonuHeitHOe pacTipoCTpaHEHHE CBETA.
2. OTtpaxkeHue cBera.

3. [Tony4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.



IIpenomnenue ceera.

ONTUYECKUN CBETOBO/I.

Xon tyueit B coOMparomei JuHse.

XoJ1 1ydeil B paccenBaroIei JIMH3E.

[Tomryuenue n300pakeHUl C TOMOIIBIO JTUH3.

[Tpunnun neiictBus Goroanmapara, MUKPOCKOTA M TEIIECKO- T1a.
0. Mogens riasa.
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11. Paznoxenune 6eoro cBera B CIIEKT).

12.  Tlomydenue Oenoro cBera Mpu CIOKEHHH CBETa Pa3HBIX [[BETOB.

JlaGopaTopHblie padoThbI M ONBITHI

1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIyda OT yIJia MaeHHs.

2. N3y4enune xapakTepuCTHK N300paXeHUS MpeMeTa B INIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHUSI CBETOBOTO JIy- Ya OT yIJla MaJeHHs Ha TPAHUIIE
«BO31yX—CTEKIIO.

4. [Tony4yenne n300paKeHU C MOMOIIBIO COOMPAOLICH JTHH3HI.

5. Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITHYECKOM CHIIBI CO- OMPAOIEH JTMH3BL.

6. OnbITHI O Pa3JI0KEHUIO OEJI0r0 CBETa B CIIEKTP.

7. OnbITh! IO BOCIIPHUSTHUIO I[BETA IPEMETOB IPU UX HAOJIIOJICHUN Yepe3 LIBETOBbIE (PHIIBTPBI.

Paznen 12. KBanTtoBble siBj1eHUs

OmnsiTel Pesepdopaa u mianerapuas Mojaens atoma. Mogens ato- Ma bopa. Mcnyckanue u noriomieHue
ceera aToMOM. KBaHTEhI. JIu- HEHYaThIe CIIEKTPHI.

PamnoakTtuBHOCTB. Anb(a-, 6eTa- u ramma-uznydenus. Ctpoe- Hue aToMHOro Aapa. HykinonHas moens
aTOMHOTO siapa. M30Tonsl.

PannoaktuBHbie npeBpamienus. llepuoa nonypacnana aTOMHBIX s1€Ep.

SAnepHbie peakiuu. 3aKOHbI COXPAaHEHUS 3aPsII0OBOIO U MaCCOBO- TO YHCEII. DHEPTHUsl CBSI3U aTOMHBIX
snep. CBsi3b Macchl ¥ 3Heprun. Peakiuu cunTesa u aenenus saep. Mcrounnku sHeprun ConHUA U 3BE3]
(MCO).

Snepnas sHepretuka. JleiicTBUs palMOAKTUBHBIX U3NTy4yeHUH Ha *KuBble opraHnu3Mel (MC).
JdeMoHcTpauuu

1. CrHeKTpbl U3JIy4€HUs U TIOTJIOIICHHUS.

2. CrnexTpbl pa3IMyHbIX Ta30B.

3. CnexTp Bogopo/a.

4. Habmonenue tpekos B kamepe BusbcoHa.

S. PaboTa cuéTunka HOHU3UPYIOUINX U3ITy4YeHU.

6. Peructpanus uznydeHust npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

JlabopaTopHbie padoThl U ONBITHI

1. Habumronenre CrulonHbIX U IMHEHYAThIX CIIEKTPOB U3TYYECHHUS.

2. HccnenoBanue TpeKOB: U3MEPEHHE YHEPTUU YACTHIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).
3. W3mepeHnne paaroakTUBHOTO (oHA.

IToBTOpHTE/IBLHO-0000IAKO NI MOLY.Ib

[ToBTOpUTENBEHO-00001IIAIOIINN MOTYJIb IPEIHA3HAYEH ISl CUCTEMAaTH3aluu U 0000IIeHUS TPEIMETHOTO
COZIep>KaHuUs M OMbITa JEATEIbHOCTH, IPUOOPETEHHOTO IIPU U3YyYEHUHU BCETo Kypca GU3UKHU, a TaKxKe s
oaArotoBkU kK OCHOBHOMY T'OCYJJapCTBEHHOMY 3K3aMeHy 1o (pu3uke A1 00ydarouxcsi, BHIOpaBIINX
3TOT Y4eOHBII MpenMer.

[Ipu u3yyeHnn JaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI A€ITEIbHOCTH, HA OCHOBE
KOTOPBIX 00ecreynBaeTcsi JOCTHKEHHE IPEIMETHBIX U METalpeIMETHBIX IUIAHUPYEMbIX PE3YyIbTaTOB
oOyueHusi, GopMUpPYETCs €CTECTBEHHO-HAYYHAsI FPAMOTHOCTh: OCBO€HHE HAyYHBIX METO/IOB
UCCIIEIOBAHMS IBJICHUI PUPOBI M TEXHUKHU, OBJIAJICHUE YMEHUSAMH OOBSACHATH (PU3NYECKHE 5B~ JICHUS,
MIPUMEHSIS TOTY4YEeHHbIE 3HAHUS, pellaTh 3a/1a4k, B TOM YUCJIe KaYEeCTBEHHbIE U KCIIEPUMEHTAIIbHBIE.
[IpyHIMIHATBHO AEATEIBHOCTHBIN XapakTep JAaHHOIO pa3zeiia pealu3yercs 3a CYET TOro, YTO ydaluecs
BBITIOJHSIOT 3aJJaHMsl, B KOTOPBIX UM Mpe/iaraeTcs:



® Ha OCHOBE MOJIyUYECHHBIX 3HAHUH PaClO3HABATH M HAYYHO OOBSCHATH GU3NUYCCKUE SIBICHUS B
OKpYKarollle MpUpoJie U MOBCEAHEBHOM )KU3HH;

®  WCIIOJIb30BAaTh HAYYHBIC METOJIbI HCCIIEAOBaHUS (DU3HMUCCKUX SBJICHHIA, B TOM YHCIIS IS
MPOBEPKU TUIOTE3 U MOTYUYEHUSI TEOPETUUECKUX BHIBOJIOB;

e  00BACHATH HAyYHbIE OCHOBBI HaU0OJIee BAXKHBIX TOCTHKEHUI COBPEMEHHBIX TEXHOJIOTUH,
HanpuUMep, MPAKTUYECKOTO UCIIOJIb30BAHMS PA3IMUHBIX HCTOYHHUKOB YJHEPTHH HAa OCHOBE 3aKOHA
MIPEBPAIICHHS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPIHUHU.

Kaxxgas u3 Tem jaHHOTO paszelna BKIIOYAeT SKCIIEPUMEHTAIbLHOE HCCeI0BaHUE 0000IIAI0IIEro
xapakrtepa. Pa3jen 3aBepiiaercs IpoBeACHHEM JUArHOCTHYECKOM M OIIEHOYHOU paboThI 3a Kype Oc-
HOBHOM IIKOJIBI.

Temaruueckuit 6mox/pa3aen OCHOBHOE coJep:KaHUE OcHoBHbIE BUIBI AEATEILHOCTH 00YUaIOLIUXCSI
DJeKTpOHHBIE 00pa30BaTeNbHbIE PECYPChI
®dwusuka u e€ poisib B IO3HAHUH OKpYXkaroliero mupa (6 4) dusnka — Hayka o nmpupoje. SBaeHus
pupobl. U3nYECKUe SABICHUA: MEXAaHUYECKHE, TEIJIOBBIE, JJIEKTPUYECKIE, MATHUTHBIE, CBETOBEIE,
3BYKOBBIE.
Oduznueckue BennuuHbl. M3mepenue pusnueckux Benuund. Gusndeckue nmpudopsl. [lorpemHocTs
n3MepeHuil. MexyHapoaHasi CucTeMa euHULL.
Kak ¢usuka u npyrue ecrecTBeHHbIE HAYKH U3Y4aloT Ipupoay. EcTecTBeHHO-HAy4YHBIH METO]T TTO3HAHUS:
HaOII0/IeHNe, TOCTAaHOBKA HAYYHOTO BOMPOCA, BBIIBIKEHUE TUIIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE
TUIO0TE3, 00BSICHEHNE HA0Ir01aeMoro siByieHus. Onucanue (pU3NIecKuX SBICHHUHA C IIOMOIIBI0 MOJICIICH.
BrisBienue paznuunii Mex1y pU3ndecKuMu U XUMU4eckuMH rpeBpaieHussMu (MC — xumus).
PacniosnaBanue u kinaccupukanus GU3HUECKUX SBICHUN: MEXaHMYECKHX, TEIUIOBBIX, AJIEKTPUYECKHX,
MAarHUTHBIX U CBETOBBIX.
Habnronenue u onucanue GU3NYECKHUX SIBICHUM.
Omnpenenenue EHbI JeNIeHUs MIKAIbl K3MEPUTEIbHOTO prbdopa. M3aMepenne TMHEHHBIX pa3MepoB TeN U
IIPOMEKYTKOB BPEMEHHM C YYETOM ITOIPEIIHOCTEN.
N3mepenne o0bEMa )KUIKOCTH M TBEPIOTO TeIa.
N3mepenue Temneparypsl Ipy NOMOIIHU KUAKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATYPBI.
BrinmonHeHnue TBOpUECKHX 33aJaHUi 110 TOUCKY CIIOCOO0B M3MEPEHHSI HEKOTOPBIX (PU3HUECKUX
XapaKTEPUCTHK, HAITPUMED Pa3MEPOB MaJIbIX 00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX O0OHEKTOB,
OOJIBLIINX PACCTOSHUM, MaJIbIX MPOMEXKYTKOB BpeMeHU. OOCyx1eHue npeaiaraeMbIx cCroco0oB.
BriaBrkeHre runores, o0ObsICHIIOUINX IPOCThIE SIBJICHUS, HalpUMep:
— IIOYEMY OCTAHABIIMBAETCS ABUXKYILEECS 10 TOPU30HTAIBHON IIOBEPXHOCTH TEINO;
— IIO4YEMY B KapKYIO IIOrOly B CBETJION OJEK]IE IPOXIIAAHEN, UeEM B TEMHOM.
[Tpenyioskenne cnocoOOB MPOBEPKU TUIIOTES.
[IpoBenenue nccnaenoBaHus MO MPOBEPKE KaKOM-TMO0 TUIIOTE3bl, HAIPUMED: 1aIbHOCTh MOJETA 1IapHKa,
MYLIIEHHOTO TOPU30HTAIBHO, TEM 00JIbllIe, YeM OOJIbIle BBICOTA ITYCKa.
[Toctpoenue mpocteimnx Mozaenell (QpU3NUECKUX SIBICHUMN (B BUAE PUCYHKOB MUJIM CXEM), HAIIpUMEP
NaJicHUE MPeIMETa; IPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETA.  3allOJIHIETCS 10 MEPE U3yUEHUs
coJiepKaHusl yueOHOTO TIpeIMeTa
TEMATHUYECKOE INTIAHUPOBAHUE YYEBHOI'O KYPCA

7 KJIACC (68 uv)

TemaTnueckuii | OCHOBHOE coepKaHHe OcHOBHBIE BU/IBI 1eATE1bHOCTH DJIeKTPOHHbIE
0s10K/pa3naen 00y4YarIMXCcs o0pa3oBaTeJibH|
ble pecypchl
®uszuka u eé ®dusrka — Hayka o BelsiBiIeHHE pa3inyuil MEXIY 3arnonHserc
poJb B npupoe. SABnenus (bU3NYECKUMU U XUMUYECKUMU 1 10 Mepe
NMO3HAHUHU npupoasl. duznueckne npeBpateHusIMA (MC — xumus). U3Yy4EHUs
OKPY:KAKIIEero | siBJeHMs: MexaHuueckue, | Pacmo3naBanue u kiaccudukanys coJIepKaHus




mupa (6 4) TEIUIOBBIE, AJIEKTPUUYECKUE, | PU3NUECKUX SBJICHUIN: MEXaHUYECKUX, yaeOHOTO
MarHMTHBIE, CBETOBBIE, TEIUIOBBIX, JIEKTPUYECKUX, npeaMeTa
3BYKOBBIE. MarHUTHBIX U CBETOBBIX.
DU3nYeCKUE BEINYNHBI. HabGnronenue u onvcanue GU3NIECKUX
N3mepenne Gpuznaeckux SIBJICHUU.
BeIM4UH. Pu3ndeckue OmnpeneneHye LEeHbl JeIEeHNs HIKaIbl
npubopsl. [TorpeniHocts u3MepuTeNbHOro npudopa. Usmepenue
U3MEPECHUM. JIMHEHHBIX pa3MepPOB TeI U
MexayHapoaHas cUCTEMa | IPOMEKYTKOB BPEMEHHU C YUETOM
€IUHUILI, MOrPEIIHOCTEM.
Kak ¢usuka u gpyrue H3mepenune 00bEMa KUAKOCTU U
€CTECTBEHHBIE HAYKU TBEPAOrO Tela.
W3Yy4aroT IpUpoy. N3mepenne temneparypsl Ipy NOMOILN
EcrecTBeHHO-Hay4HBIN JKAJIKOCTHOI'O TEPMOMETPA U 1aTUYHUKA
METO/ MO3HAHUS: TEMIIepaTyphl.
HaOJI0IeHNe, TIOCTaHOBKA | BhIMonHeHne TBOpUYECKUX 3a1aHuil 110
Hay4HOI'0 BOIIpOCa, MOKMCKY CIIOCOOOB M3MEpEHUs
BBI/IBH)KEHUE TUIIOTES, HEKOTOPBIX (PU3UIECKUX
SKCIIEPUMEHT I10 IPOBEPKE | XapaKTEPUCTUK, HAIIPUMEP Pa3MEpPOB
TUN0TE3, O0BICHEHHE MaJbIXx 00BEKTOB (BOJIOC, MPOBOJIOKA),
HaO0II0/IaeMOr0 SIBJICHUA. | YAaNEHHBIX O0BEKTOB, OOJIBIINX
Onwucanue GpusmuecKux paccTosHUM, MaJIbIX IPOMEKYTKOB
SIBJICHUH C IIOMOIIbIO BpemeHu. OOCyX)AeHHe MpearaeMbix
MoJiese. CIoco0oB.
BriaBrkeHre TUIOTe3, O0BICHSIOMINX
IIPOCTHIE SIBJICHUS, HATIPUMED:
[I0OYEMY OCTaHABJIMBAETCS JBUKYIIEECS
10 TOPU30HTAIBHON [TOBEPXHOCTHU
TEJNO;
MIOYEMY B KapKYIO [TOTOJy B CBETJION
0K e MPOXJIAHEN, YEM B TEMHOM.
[TpenyiosxeHne cnocob0B MPOBEPKU
TUIIOTE3.
ITpoBenenue uccnenoBanus Mo
MIPOBEPKE KAKOU-TNOO TUTIOTE3HI,
HanpuMep: JAIbHOCTD MOJIETA ILIAPHKA,
MYLEHHOTO0 TOPU30HTAIbHO, TEM
OosbIie, yeM OOJIbIIe BHICOTA MTyCKa.
ITocTpoeHne mpocTeHIux Mojenei
¢bu3nueckux sBICHUHN (B BUIE
PUCYHKOB WJIM CXEM), HAalIpUMep
najJicHue IpeaIMeTa; IpSIMOJIIMHEHHOE
pacnpoCcTpaHEHHUE CBETA.
IlepBoHa4yaJbH | ATOMBI U MOJIEKYJIBI, HX Habmroienue u uatepnpeTanus
ble cBe/leHUs1 0 | pa3mepsbl. OIBITHI, OTIBITOB, CBUJIETEILCTBYIOIIUX 00
CTPOeHUH JI0Ka3bIBaIOIINe ATOMHO-MOJIEKYJIIPHOM CTPOEHUHU

BemiecTBa (5 1)

JUCKPETHOE CTPOEHUE
BEIIIECTBA.

JIBUKEeHUE YacTHI]
BemiecTsa. CBs3b
CKOPOCTH JIBU>KEHHS
YaCTHIl C TEMIIEPATYPOU.

BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JINYHBIX BCUICCTB B BOJC.

Ornenka pasMepoB aTOMOB U MOJIEKYJT
C UCMOoib30BaHUeEM (poTorpaduii,
MIOJIyYEHHBIX HA aTOMHOM CHJIOBOM

mukpockone (ACM). Onpenenenue




BpoyHoBCKOE ABUKEHHE.
Huddysus.
BsauMoeiicTBue yacTull
BEILIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.
ArperaTHble COCTOSIHUS
BEILIECTBA: CTPOCHUE
ra3oB, >KUJIKOCTEH 1
TBEPJIBIX
(KpHCTaJUINYECKUX ) TEIL.
B3anmMocBs3p Mexay
CBOWCTBaMH BELIECTB B
Pa3HbIX arperaTHbIX
COCTOSIHMSIX U UX aTOMHO-
MOJIEKYJIIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI
BOJIBI.

pa3MepoB MabIX TeJl.

Habmoienue u oObsicHeHNE
OpOYHOBCKOTO JIBUKEHUS U SIBJICHUS
T y3un.

[IpoBenenune u 06bACHEHUE OIBITOB IO
HaOJIIOJICHUIO TEIJIOBOTO PACUIUPEHUS
ra3os.

[IpoBenenue u 0ObsICHEHNE ONIBITOB
10 0OHAPYKEHUIO CUIT
MOJIEKYJIIPHOTO MIPUTSKEHUS U
OTTaJIKUBAHUS.

Omnucanue (¢ UCTIOJIb30BAHUEM
MIPOCTHIX MOJIENEH) OCHOBHBIX
pa3iuyuil B CTPOCHUH ra3os,
KUAKOCTEH U TBEPBIX TEII.
OOBsICHEHHE MAJION CKUMaEeMOCTH
JKUAKOCTEN U TBEPJBIX TEN,

OOJBIIION C)KUMAEMOCTH Ta30B.
OObsicHeHHe coxpaHeHus (HOPMbI
TBEPJBIX TEJT U TEKY4ECTH

KUJKOCTH.

[IpoBeneHue onpITOB,
JTIOKA3bIBAIOIINX, YTO B TBEPAOM
COCTOSIHMH BOJIbI YaCTUIIBI HAXOJIATCS
B CpPEIHEM JIajbllie JPYT OT JIpyra
(MIOTHOCTH MEHBIIIE), YEM B YKHUIKOM.
YcraHoBieHre B3aUMOCBSI3H MEXKITY
O0COOCHHOCTSIMU arperaTHbIX
COCTOSIHHI BOJIBI M CYIIIECTBOBAHUEM
BOAHBIX opranu3MoB (MC —
Ouonorus, reorpadusi).

JABuxenne u
B3aMMOJEHCT
Bue Tej (21

)

Mexanndeckoe
JIBIDKCHHE.
PaBHOMEpHOE N
HEpPaBHOMEPHOE
nekeHne. CKOpoCTb.
CpenHsist CKOpoCTb ITpH
HEpPaBHOMEPHOM
JIBHKeHUU. Pacuér mytu
Y BPEMEHU JIBUXKEHUS.
SIBneHue nHepuuu.
3aKOH MHEPIHH.
BzaumopeiictBue Ten
KaK MpUYIMHA
W3MEHEHUSI CKOPOCTH
NIBIDKeHUA Tel. Macca
KaK Mepa UHEPTHOCTHU
Tena. IImoTHOCTE
BenecTBa. CBI3b
IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYH B
eanHuIe 00bEMa

UccnenoBanue paBHOMEPHOTO
JBIKEHUS U ONPEJEIICHNE ETO
MIPU3HAKOB.

HaGnronenue HepaBHOMEPHOTO
JBUKEHUS U OIPEJICIIEHNE €ro
OTJINYMH OT pABHOMEPHOTO
JIBUKEHUSI.

Pemenue 3aa4 Ha onpezeneHue
MyTH, CKOPOCTH U BPEMEHU
PaBHOMEPHOTO JIBUKEHHUS.
AHanu3 rpaduKoB 3aBUCUMOCTH
IIyTH U CKOPOCTH OT BPEMEHHU.
OObsicHEeHHE U TIPOTHO3UPOBAHKE
SIBJICHU, 00YCIIOBIEHHBIX
WHEpLHEN, HalpuUMep: 4TO
IIPOUCXOIUT NTPU TOPMOKEHUH UITU
PE3KOM MaHEBpE aBTOMOOMIIS,
[I0YEMY HEBO3MOKHO MITHOBEHHO
MPEKPATUTH JABIKEHUE Ha
BEJIOCUIIE/IE UJIU CAMOKATE U T. 1.
IIpoBeneHne 1 aHAJIN3 OIIBITOB,




BEIIECTBA.

Cuna Kak
XapaKTepUCTUKA
B3aHMMOJCHCTBUS TEII.
Cuna ynpyroct u
3aKkoH I'yka. 3mepenue
CHJIBI C IIOMOIIBIO
JMHAMOMeETpa. SBieHue
TATOTSHHS 1 CHIIa
TshkecTH. Cuna TshKeCTH
Ha JIPyTUX IUIAHETaX.
Bec tena. HeBecomocTs.
CrnosxkeHue cuil,
HaIlpaBJIEHHBIX 1O
OJIHOM MPSIMOH.
PaBHOpelicTBYrOIIAs
cui. Cuna TpeHusl.
TpeHue CKoIbKEHUs U
TpeHue nokos. TpeHue B
MIPUPOJIC U TEXHUKE.

JEMOHCTPHUPYIOIINX U3MEHEHUE
CKOPOCTH JIBH>KECHHS TeJla B
pe3ynbTaTe 1eHCTBUS HA HETO
JIPYTHX Tell.

Pemenue 3aa4 Ha onpezeneHue
Macchbl Tejia, ero 00béMa 1
IJIOTHOCTH.

IIpoBeneHue U aHAJIA3 OIIBITOB,
JEMOHCTPHUPYIOIIUX 3aBUCUMOCTb
M3MEHEHHUS CKOPOCTH Teja OT €ro
MAacchl IPHU B3aUMOJICHCTBUH TEJI.
N3mepenue maccsl Tena
Pa3IMYHBIMH CIIOCO0AMHU.
Omnpenenenue MIOTHOCTHU TeJla B
pe3ysbTaTe U3MEPEHHUS €ro Macchl U
00BEMa.

N3yuenune B3auMOIEHCTBUS KaK
MPUYUHBI U3MEHEHUSI CKOPOCTH
Tena Uiy ero nedopMaiuu.
Onucanue peanbHbIX CUTyalUl
B3aMMOJICHCTBUS TEJ C IOMOIIBIO
MOJEJIEN, B KOTOPBIX BBOJUTCS
MOHTHE U U300paKEHUE CUITBIL.
N3ydenue cuibl ympyrocTu.
HccnenoBanue 3aBUCUMOCTH CHIIBI
YOPYTOCTH OT yJIJTUHEHUS
PE3MHOBOTO IIHYPA WU TIPYKUHBI
(c mocTpoeHuem rpaduka).

AHanM3 NpakTUYECKUX CUTYaIlUi, B
KOTOPBIX MPOSIBIISIETCS IEHCTBUE
CWJIBI YIIpyrocTu (Ynpyroctsb Msya,
KPOCCOBOK, BETOK JIepeBa U JIp.).
AHanu3 cUTyaluii, CBSI3aHHBIX C
sBIeHUEM TIroTeHus. OObsICHeHNE
OpOUTAILHOTO IBUYKEHUS TJIAHET C
HCIIOJIb30BAHUEM SIBIICHUS
TATOTeHUs U 3akoHa unepiuu (MC
— actpoHomus). MI3mepeHue Beca
Tea ¢ IOMOUIbIO JUHAMOMETPA.
O6ocHOBaHME 3TOTO crocoda
U3MEpEeHHUS.

AHanm3 1 MOJEIUPOBAHNUE SBICHUS
HEBECOMOCTH. DKCIIEPUMEHTATILHOE
MOJIy4eHHUE MPABUIIA CIIOKEHUS CHUII,
HaIpaBJIEHHBIX BIOJIb OJTHOMN
npsiMoit. OnpesiesieHne BeTUYHHBI
PaBHOAECHCTBYIOLIEH CHII.
N3yuenue cuibl TpeHUs
CKOJILXKEHUS U CHUJIBI TPEHUS TTOKOSI.
HccnenoBanue 3aBUCUMOCTH CHIIBI
TPEHUS OT CHJIBI JABJICHUS U
CBOWCTB TPYIIMXCS] TOBEPXHOCTEH.




AHanu3 NpaKkTUYECKUX CUTyalluid, B
KOTOPBIX MPOSIBISETCS IEHCTBUE
CHUJIBI TPEHUS, UCTIONb3YIOTCS
CrocoObl €€ YMEHbIIICHUS WU
yBeJIMUYEHUS (KaTaHHe Ha JIbDKAX,
KOHBKaX, TOPMOXCHHE aBTOMOOUIIS,
MCIOJIb30BaHUE TIOIIIMITHUKOB,
TTABaHKUE BOIHBIX JKUBOTHBIX H JIP.)
(MC — Guosnorus).

Pemenue 3a1a4 ¢ uCNOJIb30BaHUEM
dbopmyn A pacuéra CHUIIbI
TSDKECTH, CUJIBI YIIPYTOCTH, CHIIBI
TpPEHHUSL.

JdaByienune
TBEPIABIX
TeJl,
JKUIKOCTEH U
ra3os (21 u)

JNasaenue. CriocoObl
YMEHBIIICHUS U
YBEJIUYCHHUS 1ABJICHHUSL.
JlaBieHue rasa.
3aBUCUMOCTD JTaBICHUS
rasa ot oo0béma u
TeMIIepaTyphI.
[lepenaua naBieHus
TBEPIBIMH TEJIAMH,
JKMJKOCTSIMH U T'a3aMH.
3axon Ilackans.
ITneBMaTHUecKne
MaIIUHEL.
3aBHUCUMOCTE JABJICHUS
KHUJKOCTHU OT TTYOUHBI
MOTPYKEHHUS.
I'mppocratnueckuit
napajokc.
CooOmarorniuecs
COCYIBL.
I'mppaBnnueckue
MEXaHHU3MBI.
CooOmarormuecs
COCY/IBL.
I'mppaBnnueckue
MEXaHHU3MBI.

JleicTBUE KUIKOCTH U
ra3a Ha OTpyKE€HHOE B
HUX TEJIO.
Britaakusaronias
(apxuMenoBa) cuia.
3akoH Apxumena.
IInaBanme Temn.
BoznyxomnnaBanue.

AHanu3 U 00BSICHEHHE OIBITOB U
MPAKTUYECKUX CUTYalul, B
KOTOPBIX TIPOSIBIISICTCS CHJIA
JABJICHHUS.

O06ocHOBaHHE CITOCOOOB
YMEHbIIICHUS U YBETUYCHUS
naBicHus. V3ydeHne 3aBUCIMOCTH
JaBJIeHUs ra3a oT 00bEMa 1
TeMIieparypsl. M3yduenue
0COOCHHOCTEH mepeaayun AaBleHuUs
TBEPABIMU TEIIAMU, KUIKOCTSIMH U
razamu. OO0OCHOBaHUE Pe3yIbTaTOB
OTIBITOB OCOOCHHOCTSIMH CTPOCHUS
BEIIIECTBA B TBEPAOM, KUJIKOM

1 Ta3000pa3HOM COCTOSIHUSIX.
DKCIIepUMEHTAILHOE
JIOKA3aTeIbCTBO 3akoHa [lackas.
Pemenue 3a1a4 Ha pacuér AaBleHus
TBEPAOIO Tea.

HccnenoBanue 3aBUCUMOCTH
JTABJICHHSI JKUKOCTH OT TTyOHHBI
MOTPYXKEHHS U MIIOTHOCTU
KUJTKOCTH.

Habmroienue u o0bsicHeHne
THUIPOCTATUIECKOTO Mapaiokca Ha
ocHOBe 3akoHa [lackais.

N3yuenune cooOmaromumxcs
COCYZIOB.

Pemenne 3amau Ha pacuér naBiaeHUs
xKuakocTu. OObICHEHNE PUHITUTIA
JIEUCTBUA TUIPABIMYECKOTO Mpecca.
AHanu3 u 00bSICHEHHE
MPAKTUIECKUX CUTYaIUH,
JEMOHCTPHUPYIOIIUX TPOSBICHHE
JTABJICHHS KUJIKOCTH U 3aKOHA
[Tackans, HapuMep MPOIECCOB B
OpTraHu3Me TP TITyOOKOBOTHOM
HbIpsiHUK (MC — Guonorus).
DKCrepuMeHTaJIbHOE OOHApYyKEeHUE




aTMoc(epHOro naBiaeHus. AHAIN3 U
00BsICHEHUE OTBITOB U
MPAKTUYECKUX CUTYaIHil,
CBSI3aHHBIX C JIEVCTBUEM
aTMoc(epHOro aBIeHHUS.
OOBsicHEeHHE CYIIECTBOBAHUS
atMocdepsl Ha 3eMJie U HEKOTOPBIX
IIJIaHETaX WU €€ OTCYTCTBHUS HA
npyrux mianerax u Jlyne (MC —
reorpadusi, ACTPOHOMHS).
OObsicHeHHE U3MEHEHUS TUIOTHOCTU
aTMoc(depsl ¢ BHICOTON U
3aBHCHUMOCTH aTMOC(HEPHOTo
JIABJIEHUSI OT BBICOTHI.

Pemenue 3anay Ha pacuér
aTMocdepHoro aasneHus. M3zyuenue
yCcTpoiicTBa GapomeTpa-aHEpOUaa.
DKcrepuMEeHTAIbHOE 00HAPYKEHHE
JENCTBUS )KUIKOCTH U ra3a Ha
[IOIPY>KEHHOE B HUX TEJIO.
OnpeneneHre BhITATKUBAIOIICH
CHUJIbI, ICCTBYIOIIEH HA TEIO,
MOTPYXEHHOE B KHUIKOCTb.
ITpoBenenue u odcyxeHne
OTIBITOB, IEMOHCTPHUPYIOIINX
3aBUCUMOCTH BBITAIKHUBAIOIICH
CHUJIbI, ICCTBYIOIIEH Ha TEIO B
KUAKOCTH, OT 00BEMA
MOTPY>KEHHOU B JKUJIKOCTh YaCTH
TeNa U OT MJIOTHOCTH KUAKOCTH.
HccnenoBaHue 3aBUCMOCTH Beca
Tesa B BOJE OT 00bEMa
MOTPYKEHHOU B KUJKOCTh YaCTH
Tena.

Pemenue 3a1au Ha npruMEHEHNE
3aKoHa ApXrUMeJa U yCIoBUs
IJTaBaHMS TEJ.

Padora u
MOIIIHOCTb.
Jueprus (12 4)

Mexanunyeckas padora.
MommHOoCTb.

[TpocThie MEXaHU3MBIL:
peIyar, OJI0K, HAaKJIOHHAs
miockocTsk. [TpaBuino
paBHOBECHSI pblyara.
[Ipumenenune npasuna
paBHOBECHS pbluara K
0110Ky. «3070TOE
MPABUIIO» MEXAHUKHU.
KIII mpocTsix
MexaHu3MoB. [IpocTeie
MEXaHHU3MBbI B OBITY U
TexHUKe. Peruaru B Tene
YeJIOBEKA.

DKCIIepUMEHTAIIbHOE OIPEEIICHHE
MEXaHUYECKOM paboThl CUIIBI TSXKECTU
IIPU NIaJICHUM TEJIA U CUIIBI TPEHUS IIPH
PaBHOMEPHOM IEPEMEILEHHUH TEIIa 10
TOPU30HTAIIBHON TOBEPXHOCTH.

Pacuér momHoOCTH, pa3BUBACMOM IIpU
noxbEMe 1o JecTHule. Pemenne 3anayq
Ha pacu€T MEeXaHW4YeCKO paboThI U
MOIIIHOCTH.

OmnpeneneHne BEIMTPBILIA B CUIIE
IIPOCTBIX MEXAHU3MOB Ha IPUMEPE
pplyara, IOJABUKHOIO U HEITOABUKHOTO
OJIOKOB, HAKJIOHHOM IIJIOCKOCTH.
HccenenoBanue ycioBusi paBHOBECHUS
pbiyara. OGHapyKeHue CBOWCTB




Kunernueckas n
NOTCHIMAJILHAS
sHeprus. [IpeBpaiienue
OJTHOTO BHUJA
MEXaHUYECKOU IHEPrUumn
B JIpyroil. 3aKoH
COXpaHEHUS U
W3MEHEHUS SHEPIUH B
MEXaHHKE.

MIPOCTBHIX MEXAHU3MOB B PA3IMYHBIX
WHCTPYMEHTAX U MPUCTIOCOOICHUSX,
UCIOJIb3YEMBIX B OBITY

U TEXHUKE, a TAK)KE B KUBBIX
opranuzmax (MC — Ouosorus).
DKCIEpUMEHTAIBHOE JI0KAa3aTEIbCTBO
paBeHCTBa paboOT IpU MPUMEHEHUU
MPOCTBIX MEXaHU3MOB.

Onpenenenne KIIJI HaknmonHoM
MJIOCKOCTH.

Pemenue 3a1a4 Ha mpyUMeHEHUE
IpaBHJia PABHOBECHS pblyara u Ha
pacuér KII/I.

DKCIEpUMEHTATIBHOE OIPEICIICHUE
M3MEHEHUS KMHETUYEeCKOU U
MOTEHIIMATHHON YHEPTHH TEJa MPH €T

CKaTBhIBAaHHMH 10 HAKJIOHHOM IJIOCKOCTH.

DopMyJIMPOBaHNE HA OCHOBE
MCCIJICIOBAHMSI 3aKOHA COXPaHEHUS
MEXaHUYECKON IHEPTUU.
OO6cyxaeHne rpaHuLl IPUMEHUMOCTH
3aKOHA COXPAaHEHUs YHEPTUU.
Pemenue 3a1a4 ¢ MCNOJIb30BaHUEM

3aKOHA COXPAaHCHUA DOHCPIUH.

Pe3zepBHoeBpemsi(34)

8 K/ZIACC (68 u)
Temarnuec OcHOBHOe cofep:kaHue OcHOBHBIE BU/IBI 1€ATEJIbHOCTH DJIeKTPOHHbIE
KU o0yyarouuxcs o0pa3oBareJib
0J10K/pa3ae HbIE PeCypChl
I
TensioBblesi | OCHOBHBIE MTOJOXKEHUS Habmronenue u uHTEpIpeTanus 3anoHgeTcs 1no
BJIeHUs(284) | MOJIEKYJISIPHO- OITBITOB, CBUJIETEIbCTBYOIINX Mepe U3YUEHUS
KMHETHYECKOMN 00 aTOMHO-MOJIEKYJISIPHOM CTPOSHUH | COACPKAHUS
TEOPHUH CTPOCHUS BEIIIECTBA: OIBITHI C pac- y4eOHOr0
BEILIECTBA. TBOPEHUEM PA3TUYHBIX BEIIECTB B npeamera

Macca u pazMepsl aTOMOB
1 MoJieKyJl. OTBITHI, TOA-
TBECPKIAOIHNE OCHOBHEBIC
TI0JIO’KEHUSL MOJIEKYIISIP-

HO-KMHETUYECKON TEOPHH.

Mogenu TBEpIOTO,
JKHJIKOTO

1 Ta3000pa3HOTO
COCTOSTHUI

BEILIECTBA.
Kpucrannmueckue

1 amop¢HbIe TBEPABIE
Tena.

BOJIE.

Pemienue 3a1a4 1o olieHUBAHUIO
KOJIMYECTBA aTOMOB WJIM MOJIEKYJI B
enuHuIle 00bEMa BellecTBa.
AHanm3 TEKCTa JPEeBHUX aTOMHUCTOB
(mammpumep, pparmeHTa

noamel JIykpernus «O npupone
BEIIEi») C U3JI0KEeHHEeM 000CHO-
BAHMI aTOMHOM TMIIOTE3bI
(cMbIcoBOE uTeHKE). O1eHKa
yOeIUTEeNHHOCTH ATHX 0OOCHOBAHHA.
OO0BsicHeHHe OPOYHOBCKOTO
JIBUKEHMSI, ABJICHUS TUPPy3un




OOBsCHEHNE CBOWCTB
ra3oB, >KUIKOCTEH U
TBEPABIX TEJ HA OCHOBE
IMOJIOKEHUHN
MOJIEKYJIIPHO-
KUHETHUYECKON TEOPUH.
CMaunBaHUE U Ka-
MUAJUTSIPHBIC SIBJICHUS.
TennoBoe pacuimpeHue u
cxKartue.

Temneparypa. CBA3b
TeMIIepaTyphl CO
CKOPOCTBIO TEIJIOBOTO
JIBHKCHUS YaCTHII.
Buytpennsis sneprusi.
CnocoObl U3MEHEHHMS
BHYTPEHHEHN YHEPrUu:
TeIJIonepeiaya u CoBep-
menne padboTel. Bumsl
TeIIoNepelayun:
TETJIONPOBOTHOCTb,
KOHBEKLIUS, U3ITyYCHHE.
KomnndecTBo TEIIOTHI.

VY neapHas TEI0EMKOCTD
BenecTBa. TemnooOMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIOBOTO
OaaHca.

IInaBmenne n
OTBEpICBAHUE
KPUCTAJUTHYECKUX
BEIIIECTB. Y IeabHas
TEIJIOTA IUIABJICHUS.
ITapoo6pazoBanue

M KOHJICHCAIIUA.
Hcnapenne. Kunenue.
VenpHas TemiaoTa
napooOpa3zoBaHusi. 3aBUCH
MOCTB TEMITEpaTyphl
KUTICHUS OT
aTMOC(EpHOTO TaBJICHHUS.
Brnaxxnocts Bo3ayxa.
DHeprus TOIIUBA.
VnenbHas Temiora
CTOpaHus.

[TpuHIMIB pabOTHI TETLIO-
BoIX aBurarencii. KIT/]
TEIJIOBOT'O JBUTaTEIs.
TemnoBkle JBUTATEIN U
3allly- Ta OKPYXKarolen
Cpenpbl.

3aKOH COXpaHEHHUs U Tpe-

U pa3Inyuil MeXy HUMU Ha OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHO-
KHHETUYECKOM TeOPUHU CTPOCHHUS
BELIECTBA.

OOBsicHEHWE OCHOBHBIX Pa3IMYHM B
CTPOEHUH Ta30B, )KUIAKOCTEN U
TBEPABIX TEJ C UCIOJIb30BAHUEM
IIOJIOKEHUI MOJIEKYJIIPHO-
KHHETUYECKOM TEOPUHU CTPOCHHUS
BELIECTBA.

[IpoBeneHue OMbITOB IO
BBIpAIIMBAHUIO KPUCTAJLJIOB TTOBApEH-
HOM cou WiM caxapa.

[IpoBenenue u 00BSICHEHUE OTIBITOB,
JEMOHCTPHUPYIOIIUX KallUJUIIpHbIE
SIBJICHUS U SIBJICHUE CMAYMBaHUS.
OObsicHEeHHE POIH KamHUISIPHBIX
SIBJICHUH /IS TIOCTYIJICHUS BOJIBI B
opranusm pactenuii (MC —
Oouosorus).

Habmronenue, npoBenenne u
00BSICHEHHE OMBITOB O HAOIIOICHUIO
TEIUIOBOTO PaCLIMPEHUs I'a30B,
KUJKOCTEH U TBEPIBIX TEI.
OOmbsicHeHHEe cOXpaHEeHUs1 00bEMa
TBEPABIX TeJ, TEKY4ECTH )KUJIKOCTH (B
TOM YHCJIC, Pa3HUILIBI B TEKYYECTH JIJIS
Pa3HBIX KHUAKOCTEH), TaBICHUS ra3a.
[IpoBeneHue onbITOB,
JIEMOHCTPHUPYIOIINUX 3aBUCUMOCTb
JaBJie- HUS BO3IyXa OT €ro 00bhEMa 1
HarpeBaHUs WM OXJIaKICHHUS,

U UX 00BbsICHEHNE Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO yY€HHUsl. AHAIINU3
MPAKTUYECKUX CUTYAIUH, CBI3aHHBIX
CO CBOMCTBaMU ra3oB, )KUJAKOCTEU U
TBEPIBIX TEI.

O6ocHOBaHME NMPaBUIT U3MEPEHUS
TeMITepaTypHhI.

CpaBHeHUE pa3NTUYHBIX CITIOCOOOB
W3MEPEHUS U IIKAJI TeMIIe- PaTyphbl.
Habmoaenue u 00bsACHEHUE OIBITOB,
JTEMOHCTPUPYIOIINX U3MEHEHNE
BHYTPEHHEH YHEPruu Tena B
pe3ynbTare Terionepeaadn u paboThl
BHeITHUX cwi. Habmonenue u
00BSICHEHUE ONBITOB, OOCYXACHHE
MpaKkTHyYe- CKUX CUTYALH,
JEMOHCTPHUPYIOITUX PA3JIMYHbBIE BUIBI
TEIUIO- NIEPEAAYN: TEMIONPOBOIHOCTD,
KOHBEKIIMIO, U3JIyYEHHE.
HccnenoBanue siBieHUs TEIIO0OOMEHa




BpallleHUs SHEPTUU B MeXa
HUYECKUX U TETUIOBBIX
rporeccax

MIPU CMEUINBAaHUH XOJIOJHOMN U
ropsiueii BOJBL.

Habmonenue ycranoBneHus
TETJIOBOTO PaBHOBECHUS MEKIY
ropsi4eil ¥ X0JIOJHOM BOJOM.
Ornpenenenue (M3MEpEeHHE)
KOJIMYECTBa TEIIOTHI, OTYYEHHOTO
BOJIOH IpH TEMIIOOOMEHE ¢ HAarpeThIM
METAITUYECKUM LIUITUH- TPOM.
Onpenenenue (M3MepeHNe) yaenbHON
TEIUIOEMKOCTH BelllecTBa. Pemienue
3a]a4, CBSI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIUIOTHI U TEIJI0OEMKOCTH
IIPU TETIIO0OMEHe.

AHanu3 CUTyaluil TPaKTUYECKOTrO
WCTIOJIb30BAHUS TEIJIOBBIX CBOMCTB
BEIIECTB U MaTEePHUAJIOB, HAIPUMED B
LEJSIX SHEProcOepexeHUs:
TETUTOM30JISIIINS, SHEProcOeperaroniye
KPBIIIH, TEPMOAKKYMYJISTOPHI U T. [1.
Habutoienue siBjaeHui ncnapenus u
koHaeHcanuu. MccrnenoBanue
mporecca UCTIapeHus Pa3TnIHbIX
)kuakocreil. OObICHEHNE ABICHUN
WCTIApEHHSI ¥ KOHJICHCALMU Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO yYEHUSI.
Hab6mronenue u o0bsicHeHHE mpoiiecca
KHUIICHUS, B TOM YHCII€ 3aBUCHUMOCTH
TEMIIEPATyPhl KUTICHUS OT JIaBJICHUSI.
Onpenenenue (M3MepeHue)
OTHOCHTEIIEHOW BIQKHOCTH BO3JyXa.
Habmonenue nporiecca niaBieHus
KPUCTAJUTNIECKOTO BEIECTBA,
HampuMep JIbJa.

CpaBHEHME MPOIECCOB TUIABICHUS
KPUCTAIITUYECKHUX TEN U pa3MATUeHUS
TIPY HarpeBaHUH aMOP(HBIX TEI.
Omnpenenenue (U3MepeHne) yAEIbHON
TETUTOTHI IIJIABJICHUS JIb/IA.
OObsicHeHUe SBIICHUI MIaBICHUS U
KPUCTAJUTU3AI[MH HA OCHOBE aTOMHO-
MOJIEKYJISIpHOTO yueHus. Pernienue
3aj]a4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBa TETUIOTHI B TIPOIEccax
TETUTOTIepEIauy TIPH TUIABICHUH H
KpUCTAITU3AllNHU, UCTIAPEHUU U
KOH/ICHCAIIHH.

AHanu3 cUTyarui mpakTH4ecKoro
MIPUMEHCHHUS SIBIICHUH TUTABJICHUS
KpUCTAJTU3alli1, HAIPUMED,
MOJTyYeHHNE CBEPXYUCTHIX MaTEPHAIIOB,
CoJIeBas TpesiKa u JIp.




AHanu3 paboTsl U 00BICHEHHE
MPUHIKIIA JEHCTBUS TEIJIOBOTO
JBUTATEIIS.

Briuucnenue konruecTBa TEIIOTHI,
BBIJEJISIFOLIETOCS [IPU CrO-PaHUH
pa3nu4HbIX BUAOB TorumBa, U KII/]
JIBUTATEIIS.

OO0cyxIeHrne YKOJIOTHUECKUX
MOCJIE/ICTBUI UCIIOJIb30BAHUS
JIBUTATEJIC BHYTPEHHErO CrOPaHuUsl,
TEIJIOBBIX U THIPO3JIEKTPOCTAHIUI
(MC — skomorust, Xumusi)

dyieKkTpUYec
KHe H

MAarHUTHBIE
siBienusn (37

)

DnekTpusanusa tei. [[Ba
pO/ia AIAEKTPUUECKUX
3aps0B.
BzaumoneiictBue
3apsKEHHBIX TEN. 3aKOH
Kynona.

DJIEKTPUYECKOE TOJIE.
[IpuHnun cyneprno3unumn
AJICKTPUUECKUX TIOJICH.
Hocuremm
AJIEKTPUUECKUX 3aPsi/I0OB.
DJleMEeHTapHbBII
AJICKTPUUECKUM 3apsijl.
CrpoeHue aToma.
IIpoBogHuKH U
TUDJICKTPUKU. 3aKOH
COXpaHEHUS
AJIEKTPUYECKOTO 3aps/ia.
ITocTosiHHBIC MarHUTHI.
BzanmoneiictBue
IIOCTOSHHBIX MarHHUTOB.
MarauTHog II0JI€.
MarauTHoe 110J1€ 3eMJIU U
ero 3Ha4YCHME IS SKU3HHU
Ha 3emute. OnbIT DpcTesa.
MarsuTHoe IoJie
AIEKTPUUYECKOTO TOKA.
IIpumeHeHue
AJIEKTPOMAarHUTOB B
TexHuke. [lelicTBue
MarsuTHOTO IOJII Ha
MIPOBOJIHUK C TOKOM.
DIIEeKTPOABUTATETb
IIOCTOSHHOTO TOKA.
Hcnonns3oBanme
3JEKTPOJIBUraTeseil B TeX-
HHAYECKHUX YCTPOMCTBAX

1 Ha Tpa”cnopte. OnbIThI
@apanes. fABneHue
AJIEKTPOMArHUTHON

Halmronenue u mpoBeieHHe OIbITOB
T10 JIEKTPU3ALUU TEJ NPU
CONPUKOCHOBEHUU U MHAYKIIUCH.
HaOmoaenue u 00bsICHEHUE
B3aHMOJICHCTBUS OJHOMMEHHO U
Pa3sHOMMEHHO 3apsHKEHHBIX TEIL.
OObsicHEeHHEe TTPUHITUIIA JCHCTBUS
anekTpockona. OObICHEHHE SIBICHUI
3JIEKTPU3ALMH TIPU COMPUKOCHOBEHUU
TeJ U MHAYKIHEH C UCTIOIb30BAHHEM
3HAHUM O HOCUTEJIAX DJIECKTPUUYECKUX
3aps/i0B B BEIIIECTBE.

Pacno3naBanne u o0ObICHEHHE
SIBJICHUH JIEKTPU3AIUU B T10-
BCeIHEBHOM »xu3HU. Habmronenue u
O0OBSCHCHHE OIILITOB,
WJUTFOCTPUPYIOLIUX 3aKOH COXPAaHEHUS
3JIEKTPUYECKOTO 3apsia.
HaOmroaeHure omnpITOB 110
MOJIETTUPOBAHUIO CHJIOBBIX JTUHUN
3IEKTPUUYECKOTO MOJIS.

HccnenoBanne aeicTBUS
3JEKTPUUYECKOTO NOJI Ha TPOBOIHUKHU
u avdnekTpuku Habmronenue
pa3IUYHBIX BUJIOB JIEHCTBUS
ANEKTPUYECKOTO TOKA U OOHApYKEHHE
9THUX BHUIIOB JIEHCTBUS B IIOBCEIHEBHOM
JKH3HH.

COopka 1 ucnbpITaHUE IEKTPUUECKON
LIENH MOCTOSHHOTO TOKA.

N3mepenue cuiibl ToKka aMIepMETPOM.
N3mepenue 371eKTpuuecKoro
HaIPsDKEHUS BOJTBTMETPOM.
[IpoBenenue 1 0OBSICHEHNE OTIBITOB,
JEMOHCTPHUPYIONTUX 3aBUCHMOCTD
3IEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJIHHUKA OT €T0 JIJTMHBI, TIJIOIIA TN
MONEPEYHOr0 CEYEHUsI U MaTepuana.
HccnenoBanne 3aBUCUMOCTH CUJIBI
TOKa, MPOTEKAIOIIET0 Yepe3 pe3nucTop,




uHaykiuu. [IpaBuio
Jlenua.
DneKTporeHepaTop.
CriocoObI mosryyeHust
ANEKTPUUYECKOMN SHEPTUH.
DNEeKTpOCTaHIMU Ha
BO300HOBJISIEMBIX UCTOY-
HUKAaX HEPTHUU.

OT CONPOTHBIICHUS PE3UCTOPA U
HanpsHKEHUS

Ha pe3UCTOpe.

[IpoBepka nmpaBuiIa CIIOKEHUS
HanpsHKeHUH Ipu MocIe0Ba-
TEJIBHOM COEJUHEHUH JIBYX
PE3UCTOPOB.

[IpoBepka nmpaBuiia AJisl CUIIBI TOKA
IIPU NapajyIeIbBHOM COE1- HEHUH
PE3UCTOPOB.

AHanu3 cUTyanui
IIOCJIEZI0BATEIBHOTO U NApaJlIEIbHOTO
COEZMHEHUS POBOJHUKOB B
JIOMALIHUX MIEKTPUYECKUX CETAX.
Pemienue 3a1a4 ¢ UCnosib30BaHUEM
3akoHa Oma u popmyn pacuéra
JIEKTPUUYECKOTO COIIPOTHBIICHUS MTPH
IIOCJIEZI0BATEIBHOM U NIapajlIeIbHOM
COEIMHEHUH NPOBOIHUKOB.
Omnpenenenue paboTh
ANEKTPUUYECKOTO TOKA, IPOTEKAIOLIETO
gyepe3 pe3ucTop.

Omnpenenenre MOITHOCTH
JIEKTPUUECKOTO TOKA, BBIICIIAEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CUJIBI
TOKA Yepe3 JIAaMIIOUKY OT HaIlPSHKEHUSI
Ha HEW.

Onpenenenne KII/] narpeBatens.
HccnenoBanue nmpeodpa3oBanus
SHEPIUU IIPU MOABEME IPy3a
AJEKTPOIBUTATENIEM.

OObscHEeHre ycTpONCTBA U IPUHIUIIA
JENCTBUS TOMAIIHUX
AJIEKTpOHArpeBaTeNIbHbIX TPHOOPOB.
OOBsicHEeHHE IPUYHUH KOPOTKOTO
3aMbIKaHUS U IPUHLKIIA T€WCTBUS
IJIABKUX MPEAOXPAHUTENEH.

Pemenue 3a1a4 ¢ nCnoyib30BaHUEM
3akoHa J[xoyns—IJIeHna.
Habitoienne BO3HUKHOBEHUS
ANEKTPUYECKOTO TOKA B )KUJIKOCTH
HccnenoBanne MarHuTHOrO
B3alMOJIEHCTBUS MOCTOSIHHBIX
MarHuToB.

W3yueHnre MarHuTHOTO TOJIS
MTOCTOSIHHBIX MarHUTOB MPHU UX
00BbETMHEHNUH U pa3eTICHHH.
[IpoBeneHue onbITOB 1O
BU3YaJIM3AIMH [TOJIS TIOCTOSTHHBIX
MarHuTOB.

W3yuenue sBIeHUsS HAMarHU4MBaHUS




BelecTna. Mccinenosanre qeicTBUA
3JEKTPUUYECKOTO TOKA HA MAarHUTHYIO
cTpeiiky. [IpoBenenue oneIToB,
JEMOHCTPUPYIOUTUX 3aBUCUMOCTD
CUJIbI B3aUMO/ICHCTBUS KATYLIKHU C
TOKOM M MarHuTa OT CHJIbl U Ha-
MpaBJIECHUS TOKA B KaTYyLIKE.

AHanu3 cutyanuil NpakTHYeCKOro
MIPUMEHEHHUSI SJIEKTPOMArHu-ToB (B
OBITOBBIX TEXHUYECKHUX yCTPOUCTBAX,
MIPOMBIIIJICHHOCTH, MEJIUIIUHE).
N3ydeHue neicTBUs MAarHUTHOTO OIS
Ha ITPOBOJIHUK C TOKOM. M3yueHue
JIEACTBUSA JIEKTPOIBUTaTENS.
Namepenne KITJ{
3JEKTPOJIBUTATEIBLHON YCTAHOBKH.
Pacno3naBanue 1 aHanu3 pa3anyHbIX
IIPUMEHEHHH 3JIEKTPO- JBUTATEIIEH
(TpaHcnopT, OBITOBBIE YCTPOICTBA U
1p.) OnbITHI IO UCCIEI0BAHUIO
SIBJICHUS DJICKTPOMAarHUTHON UHIYK-
LUU: UCCIIEOBAaHUE U3MEHEHUI
3HAYEHMS ¥ HAIPABIICHUS
VMHJYKIHOHHOT'O TOKA.

PezepBHoe Bpems (3 )

9 KJIACC (102 v)

Tematuuec | OCHOBHOE copep:KaHUE OcHOBHBIC BH/IbI JeATEJILHOCTH JJIeKTPOHHbIE

KUl o0yuarwuuxcst o0pa3oBaTesibH

0J10K/pa3ne ble pecypchl

Ja

Mexanuuec | Mexanndeckoe IBUKEHHE. | AHAIN3 U 00CYKIEHUE Pa3TUIHBIX 3anoHgeTcs 1no

KHe MarepuanbHas TOYKa. IIPUMEPOB MEXaHUYECKOTOIBIDKEHUS. | MEpE U3YUEHUSA

sIBJICHU S Cucrema orcuéra. OO6cyxieHre TpaHul] MPUMEHUMOCTH | COJEP>KaHUs

(40 u) OTHOCUTEIHHOCTD MOJICIIA «MaTePHATbHASITOUKAY. y4eOHOr0
MEXaHUYECKOTO Onurcanne MEXaHUYECKOTo IBUKEHHUSI | MIpeaMeTa

JBU>KeHUs. PaBHOMEpHOE

HpHMOHHHCﬁHOC JABUKCHUC.

HepasHomepHoOE

HpﬁMOJ’IHHCI’IHOG JABUKCHUC.

Cpenusst 1 MTHOBEHHAS
CKOpOCTb TeJla IIpU

HEPAaBHOMCPHOM ABUKCHHUH.

Yckopenue.
PaBHOyCKOpEHHOE

MNPSIMOJIMHENHOE JIBUKECHUE.

CBoboiHOE MajieHHe.
OnbrtTel [Nanuies.
PaBHOMEpHOE IBHXKEHUE
110 OKpykHOCTH. [lepuon

pa3IMYHbIMU crioco0amMu (ypaBHEHHE,
Tabauna, rpaguk).

AHanu3 )KU3HEHHBIX CUTyallUid, B
KOTOPBIX IIPOSIBIISAETCS
OTHOCHUTEJIbHOCTh MEXaHUYECKOI O
JBUKCHMUSL.

HaOronenne MexaHn4eCcKoro
JBUKEHMSI T€JIa OTHOCUTENIBHO
Pa3HBIX TEN OTCYETA.

CpaBHeHue MyTeN U TpaeKTOpUil
JIBUKEHHSI OJHOTO U TOTO JKeTesa
OTHOCHUTEINIBHO Pa3HBIX TEJl OTCUETA.
Amnanus tekcta ["anumes 06
OTHOCHUTEJIBHOCTH JIBUKECHMS;




¥ 9acToTa oOpaIieHusl.
JIunelinas u yrioosas
CKOPOCTH.
[lenTpocTpemMurensHOE
yckopenue. [lepBbIit 3aKoH
Hsrorona. Bropoii 3akoH
Hprorona. Tperuii 3akoH
Herorona. Ipuanun
CYNEPIIO3UIUHU CHIL.

Cuiia ynpyroctu. 3aKoH
I'yka. Cuna Tpenusi: cuia
TPEHMSI CKOJIbKEHHUS, CUIIa
TPEHUs MTOKOs, APYTUE BUbI
TPEHMUSL.

Cuita TKeCTH U 3aKOH
BCEMUPHOI'O TATOTEHUS.
YckopeHnue cBOOOIHOTO
najzeHus. JIBuKkeHue iaHer
Bokpyr Connua. Ilepas
KOCMUYECKAsI CKOPOCTb.
Hesecomocts 1
neperpy3ku. PaBHoBecue
MaTEepUAIbHON TOYKHU.
AOGCom0THO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TENa
C 3aKPEIIEHHON OChIO
BpallleHusi. MOMEHT CHJIBL.
Hentp Tsxectn Umnynbe
Tena. MI3mMeHeHune
uMItysbca. IMIynbc CUibl.
3aKOH COXpaHEeHHUs
uMITynbca. PeaktuBHoe
IBIKeHne. Mexanndeckast
paboTa U MOIIIHOCTb.
Pabota cun TsoKecTH,
yIpyrocTu, TpeHus. CBsi3b
SHEpPruM U paboThlI.
[ToTeHumanbHas FHEPrUs
Tena, MOJHATOTO HaJl
MIOBEPHOCTBIO 3EMIIH.
[ToreHunaneHas sHEprus
CKATOU MPYKUHBI.
Kunernueckas sneprusi.
Teopema 0 KHHETHYECKON
SHEPIruH. 3aKOH COXPaHEHUs
MEXAHU YECKOW SHEPTUU

BBITIOJTHEHHE 33/IaHUH IO TEKCTY
(CMBICIIOBOE UTEHUE).

Onpenenenue cpeIHEl CKOPOCTU
CKOJIb)KEHUSI OpycKa WU JBHYKCHUS
IapyKa 1o HaKJIOHHOW MJIOCKOCTH.
AHanu3 u 00CcyXJIeHrue criocoboB
NPUOTKEHHOTO
OTpeeICHUIMIHOBEHHON CKOPOCTH.
Omnpenenenue CKOPOCTH
PaBHOMEPHOTO JIBIKEHUS (IIapHuKa
B KHUJIKOCTH, MOJIEJIU JIEKTPUYECKOTO
ABTOMOOWIIS U T. II.).

Onpenenenue NyTH, MPOKUICHHOTO 3a
JaHHBIA TPOMEKYTOKBPEMEHHU, U
CKOpPOCTH TeJa 1o rpaduky
3aBUCHMOCTH TTyTH

PaBHOMEPHOTO IBUKEHUS OT
BpPEMCHH.

OO6cyx1eHrne BO3MOXKHBIX ITPUHIIMIIOB
JeCTBHS PUOOPOB, U3MEPSIOLIUX
CKOPOCTh
(cmunomerpoB).Habmonenne u
00CYX/ICHHE OIBITOB C JIBIXKCHHEM
TeNa MpU YMEHBIICHUN BIUSHUS
JOPYTHUX T, MPEMATCTBYIOIINX
JIBUKCHHUIO.

Ananu3 tekcra ["anunes ¢ onucanuem
MBICIIEHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH WHEPIUH;
BBITIOJTHEHHE 33/IaHUH TI0 TEKCTY
(CMBICIIOBOE UTEHHE).

OO6cyxenrne BO3MOKHOCTH
BEITIOJTHEHUS 3aKOHA HHEPITUHU B
Pa3TUYHBIX CUCTEMAX OTCUETA.
Habumtonenue u oocyxaenue
MEXaHUYECKUX SIBICHUH, PO-
HCXOISIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHO- MEPHOM U
YCKOPEHHOM JIBHKCHHUH
OTHOCHUTEIILHO KaOnuHeTa (PU3UKH.
JlelicTBUS ¢ BEKTOpaMHU CHUI:
BBHITIOJTHEHUE 33/IaHUN TIO CIIOKEHHIO
Y BBIYUTAHUIO BEKTOPOB.
Habmonenue u/mnu npoBeeHue
OITBITOB, IEMOHCTPHPYIOIIHX
3aBHUCHMOCThH YCKOPEHHsI TeJia OT
MIPHIOKCHHON K HEMY CHUTBI il MACChI
Tena.

AHanmm3 u 00bsICHEHUE SIBJICHUMN C
HCIOJIb30BaHUEM BTOPOTO 3aKOHA
HeroTona.

Pemenne 3a1a4 ¢ HCMoONb30BaHUEM




BTOpOro 3akoHa HeioToHa 1 mpaBuia
CJIOKEHUS CUJL.

Onpenenenue KECTKOCTU MPYKUHBI.
AHanu3 cuTyanui, B KOTOPbIX
Ha0II0aI0TCs yupyrue aehopmaru,
U MX O0BSICHEHHE C HCIIOJb30BaHHEM
3akoHa ['yka.

Pemenue 3a1a4 ¢ nCnoyib30BaHUEM
3akoHa ['yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI
TPEHUSI CKOJIbKCHUS

OT CHJIbl HOPMAJIBHOT'O /1aBJICHUSI.
OO6cyxneHue pe3yabTaToB
HCCIIEI0OBaHUS.

Omnpenenenne ko3P huIueHTa TpeHUs
CKOJIbXeHUs. M3MepeHne cuibl
TPEHHUSI TIOKOSI.

Pemenue 3a1a4 ¢ ucnosib30BaHUEM
(hOpPMYIIBI JIUISl CHITBI TPSHHUS
CKOJIb>KEHUSI.

AHanu3 IBMXXECHHS TeJl TOJIBKO MO/
JEHCTBUEM CUJIBI TSKECTH —
CBOOOJHOIO NAJCHHUS.

OObscHEeHHEe HE3aBUCUMOCTH
YCKOPEHHSI CBOOOTHOTO MAJCHUS OT
Macchl Tena.

OrieHKa BETMYUHBI CUJIbI TATOTCHHUS,
JEUCTBYIOLEH MEXIy ABYMs TelaMu
(m1s pa3HBIX Macc).

AHanu3 ABMKEHUS HEOECHBIX TeJ MO/
JIEHCTBUEM CUJIBI TSATOTEHUS (C
WCIIO0JIb30BAaHUEM JIOTIOJHUTEIBHBIX
HCTOYHUKOB UH(popMalun). Pemenue
3a/1a4 C UCIOJIb30BAaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (HOPMYJIBI
JUTS pacuéTa CHIIbI TSHXKECTH.

AHanmu3 OpUrHHAIIBHOIO TEKCTA,
OMMCHIBAIOUIETO MTPOSIBICHUS 3aKOHA
BCEMHPHOT'O TATOTEHUS; BBHITIOJIHECHHE
3aJlaHui 0 TEKCTY (CMBICTIOBOE
YTEHUE).

Habmtonenune u o0cykaeHne ONbITOB
10 U3MEHEHMIO Beca Tena Mpu
YCKOPEHHOM JIBUKEHUH.

AHanm3 ycioBUil BOZHUKHOBEHUS
HEBECOMOCTH U MEPETPY3KU.
Pemenue 3aiay Ha onpeeneHye Beca
TeJa B Pa3IMYHBIX YCIOBHSIX.

AHanu3 cuil, JIEUCTBYIOIIMX Ha TEJO,
nokosieecs Ha onope. Onpeznenenue
IIEHTpa TSHKECTH PA3THIHBIX
ten.Mi3mepenne MOITHOCTH.




H3MepeHnne NoTeHIUATIbHOM SHEPTUH
yrpyro aeopMupoBaHHON MPYKUHBI.
N3MepeHre KHHETUYECKOW SHEPTUU
Teja Mo JUIMHE TOPMO3HOTO MYTH.
DKCIEpUMEHTAIBHOE CPAaBHEHHE
W3MEHEHUS MOTEHIUAIBHOU U
KHHETUYECKON SHEPruil Tena npu
JIBIKEHUH 110 HAKJIOHHOM IIOCKOCTH.
DKcnepuMeHTalbHas IPOBEpPKa
3aKOHA COXPAHECHUS MEXaHUYECKOU
SHEPTUU MpU CBOOOIHOM Ma/ICHUU.
[IpuMeHeHue 3aKkoHa COXpaHEHUs
MEXaHUYECKOM IHEPruu I pacyeéra
NOTCHIMAIBHON 1 KUHETUYECKOU
sHepruii tena. Pemenue 3amau ¢
KCII0Ib30BAaHUEM 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPruun

MexaHnnuec
KHe
KoJIe0OaHus
H BOJIHBI
(15 9)

KomnebarenbHo€E ABUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KoJieOaHui: IeproI,
4acToTa, aMIUTUTYAA.
Maremaruaeckuii U
NPYKUHHBIA MasTHUKU.
[IpeBpamienue 3aepruu npu
KoJIe0aTeIbHOM
JIBI>KEHUM.3aTyXaloIIne
Kosie0aHus. BeIHyX/IeHHBIE
koJiebanusi. Pe3onanc
CBolicTBa MEXaHHYSCKHUX
BOJIH. /InnuHa BosHbL. Mexa-
HUYECKHUE BOJIHBI B TBEPIOM

TeJe, ceiCMHYECKIE BOTHEI.

3Byk. ['pomMKOCTH 3ByKa
U BbicOoTa TOHA. OTpakeHue
3Byka. UH(dpasByk u

yABTpa- 3ByK

HaOronenne xoiebaunii mox
JEICTBUEM CUJI TSDKECTH U YIIPY
TOCTH U OOHAPYKEHUE TTOT0OHBIX
KoJe0aHuil B OKpYKaloIeM MUpE.
AHanu3 xosnebaHuil rpy3a Ha HUTH U
Ha npyxkuHe. Onpesenenne 4acToThl
KOJIeOAaHUH MaTeMaTHIeCKOTo U
IPY>KHHHOTO MasiTHU KOB.
Habutoienue u 00bsiICHEHNE SBICHUS
pe3onanca. ccrnenoBanue
3aBUCUMOCTH TIEpHO/Ia KOeOaHuit
MO/IBEILIEHHOTO K HUTHU Tpy3a OT
JUTHHBI HATH.

[IpoBepka HE3aBUCUMOCTH TIEPHOJIA
KoJieOaHu# Tpy3a, MOJIBEIIEHHOTO K
JIeHTe, OT Macchl rpy3a. Habmonenue
1 00CYXICHHUE OIIBITOB,
JEMOHCTPHUPYIOIINUX 3aBUCUMOCTD
neproja KolebaHuii MpyKUHHOTO
MasTHHKA OT MacChl Tpy3a U
KECTKOCTHU MIPYKUHBI.

[IpuMeHeHne MaTeMaTUIeCKOTo 1
MPYXUHHOTO MassTHUKOB

B KQUeCTBE MOJICIIEN JJISI ONMCAHUS
KoJjeOaHuil B OKpYKaloIeM MUpE.
Pemenne 3ama4, CBSI3aHHBIX C
BBIYHCIICHUEM UJTU OLIEHKON 4aCcTOTHI
(nepuona) xonedbanuit OGHapyxeHHE
Y aHaJIU3 BOJHOBBIX SIBIICHUH B
OKPY’KaIoIIeM MHpE.

Habmonenue pacrpocTpaHeHus
MIPOJIOJILHBIX M IMONIEPEYHBIX BOJH (HA
MOJIeTIN) U OOHapYKEHHE
AQHAJIOTMYHBIX BUJIOB BOJIH B IIPUPOJIC
(3BYK, BOJISIHBIE BOJIHBI).




Boruncnenue 1iHBI BOJHBI U
CKOPOCTH pacIpOCTpaHEHUS
3BYKOBBIX BOJIH.
DKCTIepUMEHTAIILHOE ONPE/ICIICHNE
TPaHUIl YaCTOTHI CIBIIIUMBIX
3BYKOBBIX KOJICOAHUH.
Habutoienne 3aBUCHMOCTH BBICOTBI
3ByKa OT YacTOTHI (B TOM YHUCIIE C
HCIIOJIb30BAHUEM MY3BIKAJIbHBIX
UHCTPYMEHTOB).

HaOmronenne u 00ObsICHEHUE SIBIIEHUS
aKyCTHYECKOTO PE30HAHCA.

AHanu3 OpUrHHaIBLHOrO TEKCTA,
MOCBAIIEHHOIO UCIIOIb30BAHUIO
3ByKa (WJIK YJIbTPa3BYKa) B TEXHUKE
(3x0Jy0KaIus, yIbTPa3ByK B
MEIUIIMHE U Jp.); BHIIIOJIHEHNE
3aJlaHuH TI0 TEKCTY (CMBICTIOBOE
YTCHUE)

DJieKTpoMa | DJIEKTPOMAarHUTHOE TOJIE. [TocTpoenue paccyxaeHui,
THUTHOE OJEeKTPOMAarHUTHBIE BOJHBI. | 0OOCHOBBIBAIOIIMX B3aMMOCBSI3b
noje u CpoiicTBa AJIEKTPUYECKOTO U MAarHUTHOTO
JJIEKTPOMA | SJEKTPOMArHUTHBIX BOJIH. noJieil. DKcrepuMeHTalIbHOE
THUTHBIE [Tkana snexkrpo- M3Y4YEHHUE CBOMCTB 3JIEKTPOMArHUT
BOJIHBI (6 MarHUTHBIX BOJIH. HBIX BOJIH (B TOM YHCJIE C TIOMOIIBIO
q) Hcnonb3oBanue MOOMIIBHOTO Tele (OoHa).
3JIEKTPOMArHUTHBIX BOJIH AHanu3 peHTI€HOBCKHX CHUMKOB
JUISL COTOBOM CBSI3H. 4eJI0BEYECKOI0 OPraHu3Ma.
OJeKTpOMarHuTHas AHanu3 TEKCTOB, OMUCHIBAIOIINX
npupoja cera. CKOpoCTb MIPOSIBJICHUS DJIEKTPOMArHUTHOTO
CBeTa. U3y4YEeHHUs B IPUPOJE: KUBBIE
BosHoBbIe cBOMiCTBa CBE€Ta | OpraHU3MbI, U3Ty4eHUs] HEOECHBIX
TeN (CMBICTIOBOE YTEHUE).
Pacno3naBanue 1 aHanu3 pa3anyHbIX
MPUMEHEHHUH 3JIEKTPOMAarHUTHBIX
BOJIH B TEXHHKE.
Pemenue 3a1a4 ¢ nCnoyib30BaHUEM
(bopMyI Ui CKOPOCTH
AJIEKTPOMArHUTHBIX BOJH, JTHHBI
BOJIHBI 1 YAaCTOTHI CBETa
CseroBbie | crounuku cera. JIyueBass | HabGmtogeHue onsIToB,
SIBJIEHUS MOJIeITb CBETA. JEMOHCTPHPYIOLINX SBICHUE
(1549) IIpssMonuHeiiHOE MIPSAMOJIMHEHOTO paclpOCTPAHEHUS

pacrpoCTpaHEHHE CBETA.
3armenus Consua u JIyHsl.
Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPaXECHUS
CBeTa.

ITpenomnenue cBera. 3aKOH
IPEJIOMIIEHUS CBETA.
ITonHOE BHYTpEeHHEE
OTpa’KE€HHUE CBETA.

cBeTa (BOBHMKHOBEHUE TEHU U
MOJTyTEHH ), U UX WHTEepIpeTalus ¢
WCTIOJIH30BAHUEM TTOHSTHSI CBETOBOTO
ayya.

OObscHeHrEe U MOJIEIINPOBAHNE
COJIHEYHOT'O ¥ JIyHHOT'O 3aTMEHUH.
HccnenoBanme 3aBUCHMOCTH yTiia
OTpa’KeHHsI CBETOBOTO JIyya OT yria
MaJICHUsI.




Hcnons3zoBanue
BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJIAX
JInH3za, Xon my4yen B IUH3E.
OnTuueckas cucrema.
Onruueckue

puOOpHI: GoToanmapar,
MHUKPOCKOIIH TEJIECKOII.
['ma3 kak ontuyeckas
cucreMa. biuzopykocts u
JAIIbHO30PKOCTh
Paznoxenne 6emoro cBeTan
criektp. OnbiTel HetoTOHA.
CrnosxeHue CeKTpaIbHbIX
uBerToB. [lucnepcus ceera

N3yuenune cBONCTB 300pakeHUS B
IUI0CKOM 3epkane. HaGmonenue u
0OBSICHEHUE OTBITOB IO TIOJTYYCHHUIO
n300pake HU B BOTHYTOM U
BBIITYKJIOM 3epkainiax. HaOmronenue u
00BSICHEHUE OMBITOB TIO
MPEJIOMJICHHUIO CBETA Ha TPaHUIIC
Pa3IMYHBIX CPEJ, B TOM YHCIIE
OTIBITOB C MTOJHBIM BHYTPEHHUM
oTpaxkeHueM. MccienoBanue
3aBHCUMOCTH yTJIa MPEIOMIICHUS OT
yIJia maieHusi CBETOBOTO JIyya Ha
TPaHUIIC «BO3yX—CTEKIION.
Pacnio3naBaHue sIBJICHUI OTPaKEHUS
Y TIPEJIOMJICHUS CBETA B
MTOBCETHEBHOM JKU3HU. AHAIN3 U
0OBSICHEHUE SIBIICHHSI OIITUYECKOTO
MHUpaXxa.

Pemenue 3a1a4 ¢ MCTONIb30BaHUEM
3aKOHOB OTPA)KEHUS U MPEITOMIICHUS
cgeta [lonyuenue nsobpaxeHuit c
MTOMOIIIBIO0 COOMPAIOIIEH U pacceu-
BAIOIIEH JINH3.

Onpenencare GOKYCHOTO PACCTOSHUS
Y ONITUYECKOM CHJIBI COOMpPArOIIEH
JIMH3BIL.

AHanu3 ycTpOWCTBa U IPUHIIKAIIA
JEHCTBUSI HEKOTOPBIX ONTHYECKUX
npubopoB: (oroanmapara,
MHUKPOCKOIIa, TEJIECKOIa

(MC — Guosnorusi, aCTpOHOMHUS).
Amnanu3 siBIeHUi OJIM30pYKOCTH U
JaTbHO30PKOCTH, TPUHITUTIA
neiictBus oukoB (MC — OGuomnorus)
Hab6mronenue o pasnoxeHuto 6einoro
cBera B ciekTp. Habmonenue u
0OBSICHEHUE OTIBITOB IO TIOTYYECHHUIO
0esoro cBeTa Npu CI0KEHUH CBETa
pa3HBIX [IBETOB.

IIpoBenenue u 00OBbSICHEHNE OIIBITOB
10 BOCTIPUSITHIO [IBETA MPEIMETOB
IIpU UX HaOJIOIEHUH Yepe3 [[BETOBbIE
(GuIbTPHI (LIBETHBIE OUKH)

KBaHTOBBI
e ABJICHUA

(17 1)

OmnsiThl Pesepdopna u
IUTaHETapHast MOJIEINb

aroma. Moznens aroma bopa.

Hcnyckanne u noraonieHme
cBeTa aToMoM. KBaHTBHI.
JInHelyaTeie CIIEKTPBI
PagnoaktuBHOCTH. Anbda-,
Oera- ¥ raMMa-u3IyYeHHUS.
CtpoeHne aTOMHOTO sipa.

OO6cyxeHre 1eNn OTBITOB
Pesepdopna no uccnenoBanuto
aTOMOB, BBIJIBIDKEHHE TUTIOTE3 O
BO3MOXKHBIX PE3yJIbTaTax OIMbITOB B
3aBUCHMOCTH OT MPEAIOIaraeMoro
CTPOEHHSI aTOMOB, (POPMYJIHpOBAHUE
BBIBOJIOB U3 PE3YJIbTATOB OIBITOB.
O6cyx1eHrne TpOTUBOPEUHiA
TUTAaHETAPHOW MOJEIH aTOMa




Hyxknonnas mozaens
aTOMHOTrO sapa. M30Tonsl.
PagnoakTuBHEBIE
npeBpaienus. [lepuon
noyrypacrnaja.

JelicTBUS paIiOaKTUBHBIX
W3JIy4CHUI Ha )KUBBIC
OpraHU3Mbl U MacCOBOTO
yucen. JHeprus CBs3u
aTOMHBIX sa1ep. CBs3b
Macchl ¥ 3Hepruu. Peakuun
CUHTE3a U JICJICHUS SIEp.
HcTrounnkuy sHEprun
Comnnua u 3BE371.

SnepHas s3HepreTuka

Y OCHOBaHUM Jy1s THoTe3bl bopa o
CTAIIMOHAPHBIX OPOUTAX AIEKTPOHOB.
Habuoienue criomHbIx u
JMHEHYATBIX CIICKTPOB U3TYyUCHUS
pasnuuHbIX BeulecTB. OObsICHEHHE
JMHEHYATBIX CIICKTPOB U3TYyUCHUS
OO6cyxeHre BO3MOXKHBIX TUIIOTE3 O
MOJIENISIX CTPOEHUS SApa.
Onpenenenue cocraa saep Mo
3aJIaHHBIM MaCCOBBIM U 3apSI0BBIM
YHCIIaM U 110 TIOJI0KEHUIO B
MEPUOINYECKON CUCTEME IIIEMEHTOB
(MC — xumwus).

AHanu3 U3MEHEHHUs COCTaBa siapa u
€ro MOJIOKEHUS B ePUOIUYECKOM
CUCTEME TIPH Ol-PATUOAKTUBHOCTHU
(MC — xumus).

HccnenoBanue TpEKOB 0-4aCTHIL 1O
roToBbIM (hoTorpadusim.
OO6napy>xeHue 1 u3MepeHue
paaranroHHOro (hoHA C TOMOIIBIO
JO3UMETPA, OLIEHKA €ro
WHTEHCUBHOCTH.

AHanu3 OUONIOTHYECKUX U3MEHEHUH,
MIPOUCXOISIIHNX TIOJ] ICHCTBUEM
paanoakTuBHBIX u3nydeHuit (MC —
ouomnorus). cnons3oBanue
PaAMOAKTUBHBIX U3ITy4YEeHUH B
Menuuune (MC — Ouonorus)
SIEPHBIX PEaKLUii; aHAIN3
BO3MOKHOCTH HMJT HEBO3MOXXHOCTH
SIEPHON PEAKITHH.

OneHka 3HeprUH CBSI3U SJIEP C
WCIIOJIb30BaHUEM (hOPMYIIBI
DWHIITEHHA.

OO6cyxaeHne NepcreKTHB
HCII0JIb30BAaHUS YIIPABISIEMOTO
TEPMOSIJIEPHOTO CUHTE3A.
OO6cyx/1eHne IpenMyILecTB U
9KOJIOTHUECKUX MPOOIIEM, CBI3aHHBIX
¢ sinepHoit sHepreTrkoit (MC —
9KOJIOTHSI)

IloBTOpHMTE
JbHO-
00001210111
Uil MOLYJIb
99

O06o01eHue coaepKaHus
Ka)KJIOTO U3 OCHOBHBIX
pasnenoB Kypca (pU3NKu:
MEXaHUYECKUE, TEIIOBbIE,
3JIEKTPOMarHUTHEIE,
KBaHTOBBIC SIBJIICHMUS.
Hayunb1ii MeTo1 mO3HAHUSA
U €ro peainsanus B
bU3IIECKUX
MCCIIEIOBAHUSIX.

Brinonnenue yueOHbIX 3a1aHUN,
TpeOYIOMIMX AEMOHCTPALIUN
KOMIICTCHTHOCTEH,
XapaKTEPU3YIOLINX
€CTECTBEHHOHAYYHYIO TPAMOTHOCTb:
MIPUMEHEHUS MTOJYYEHHBIX 3HAHUI
JUTSI HAYYHOTO OOBSICHEHHUSI
(bu3NYECKUX SIBICHUH B OKpY’Karomien
MPUPOJIE ¥ TOBCETHEBHOM KU3HU, a
TaK)Ke BBISABICHUS (PU3MUECKUX OCHOB




CBs13b GUBHKHU U COBPEMEH
HBIX TEXHOJIOTUH B 06HaCTI/I
nepeaayr uHHOpMaIHH,
DHEPreTHKE, TPAHCTIOPTE

psiZia COBPEMEHHBIX TEXHOJIOTHil;
MPUMEHEHHUS OCBOCHHBIX
AKCIIEPUMEHTAJIbHBIX YMEHUHN 151
WCCIIeIOBaHUS (PU3NICCKUX SBIICHUH,
B TOM YUCJI€ IS IPOBEPKU TUIOTE3 U
BBISIBJIEHUSI 3aKOHOMEPHOCTEM.
Pemenue pacuéTHbIX 3a7a4, B TOM
YHCcIIe MPeanoararmnx
UCIOJIb30BaHKE (U3UYECKOIM MOenn
Y OCHOBAHHBIX Ha COACPKAHUH
Pa3IMYHbIX pa3fesioB Kypca (PU3UKH.
BrimonHeHue ¥ 3a1uTa rpynnoBbIX
WM UHIUBUYaTbHBIX MPOCKTOB,
CBSI3aHHBIX C COJIEP’KaHUEM Kypca
(buzuku.
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