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HHosicHUTeIbHAA 3aIUCKA

konbHBI Kypc (U3HKH — CcHCTeMOOOpa3ymomuil A eCTeCTBEHHO-HAYUHBIX IPEIMETOB,
MOCKOJIbKY (DPM3UYECKHE 3aKOHBI, JIeKAIIMEe B OCHOBE MUPO3/IaHus, SIBIISIOTCS OCHOBOM COJIEpKaHHsI KypCOB
XUMHUH, Ouonoruu, reorpaguu u acrpoHomuu. dusuka BOOPYKAET UIKOJbHUKOB HAYYHBIM METOJIOM
IIO3HAHUS, T03BOJIAIOLIMM IOJIy4aTh OObEKTUBHbIE 3HAHUS 00 OKPY>KAIOLEM MUDE.

B 7 m 8 kjaccax NpPOMCXOOUT 3HAKOMCTBO C (PU3WYECKUMHU SIBICHHSMH, METOJAOM HAyYHOTO
NO3HAaHUS, (OPMUPOBAHHE OCHOBHBIX (DU3UYECKUX TMOHATHH, NPUOOPETECHHE YMEHHH U3MEpATH
¢u3nyeckrue BEIMYMHBI, INPOBOJUTH J1a0OpPATOPHBIM HSKCIEpPUMEHT IO 3aJaHHOM cxeme. B 9 kmacce
HAUMHAETCs M3y4eHHE OCHOBHBIX (U3UYECKUX 3aKOHOB, JIAOOpaTOpHbIE pabOThl CTAHOBATCSA Ooliee
CJIOKHBIMH, IIKOJBbHUKHU Y4aTCsl IJIAHUPOBATh IKCIEPUMEHT CaMOCTOSITEIIBHO.

ey n3ydyenus GU3MKKA B OCHOBHOM IIKOJIE CIIEYIOIIHUE:

* YCBOGHME YYAUIMMHUCS CMbICIAa OCHOBHBIX HOHATHI M 3aKOHOB (DM3MKM, B3aUMOCBSI3U MEXKAY
HUMU;

* (OpMUPOBAHHME CHUCTEMbl HAYYHBIX 3HAHUU O MpUpoJe, €€ (yHIaMEHTalbHBIX 3aKOHAX JJIs
MOCTPOEHHUS MIPEICTABICHUS O PU3NUECKON KapTUHE MUPA;

* cucTeMaTu3alus 3HaHUH 0 MHOrooOpa3uu OOBEKTOB M SIBJICHUN MPUPOJBI, O 3aKOHOMEPHOCTSIX
IPOILIECCOB M O 3aKOHAX (PM3UKU JUIsI OCO3HAHUS BO3MOYKHOCTH Pa3yMHOT'O MCIIOJIb30BaHMS JTOCTHUKEHUMN
HAyKH B JJaJIbHEHILIEM pa3BUTUH LIMBUIN3ALNY;

* (QopmupoBaHue yOEXKJAEHHOCTH B II03HABAEMOCTH OKPYXAIOLIEr0 MHUpa U JOCTOBEPHOCTH
HAy4YHBIX METOJIOB €r0 U3Y4YCHHUSI,;

* OpraHu3anus HKOJIOTHYECKOT0 MBIIIEHUS U [ICHHOCTHOIO OTHOLIEHUS K IIPUPOE;

* pa3BUTHE MTO3HABATEJIbHBIX HHTEPECOB U TBOPUECKUX CIIOCOOHOCTEH ydaluxcs, a Takke HHTepeca
K PacIIMpPEeHMIO U YTIyOIeHnIo pU3nYecKuX 3HaHUN U BbIOOpa (PH3HKHU Kak MPO(UILHOTO NpeaMETa.

JlocTrkeHue 1eneit ooecreunBaeTcs peleHueM CIeyoNHX 3a/1ay:

* 3HAKOMCTBO y4alllUXCs ¢ METOAOM HAay4HOTO MO3HAHHUS U METOJaMM HCCIIE0BaHHUs OOBEKTOB U
SABJICHUM IPUPOJIBL;

* MpUOOpPETEeHHME YYALUIUMHUCS 3HAHUHW O MEXAaHWYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAHTOBBIX SIBJICHUSX, (PU3NYECKUX BEIMUMHAX, XaPAKTEPU3YIOUIUX 3TH SBICHUS;

* (¢opMHpOBaHHE y yYallUXCsd YMEHHMH HaOI0JaTh NMPHUPOJIHBIEC SIBICHUS U BBINOJHATH OIMBITHI,
nabopatopHble pabOThl U SKCHEPUMEHTAIbHBIE HCCIIEOBAHHUS C HCIIOJIb30BAHUEM HU3MEPUTEIbHBIX
puOOpPOB, MIKUPOKO MPUMEHSEMBIX B MTPAKTUUYECKON KU3HU;

* OBJAJICHHE Yy4YalIUMHCS TAaKUMH OOLIEHAYYHBIMU MOHATUSMH, KaK IPHPOJHOE SBJICHUE,
SMIMPUYECKN YCTAHOBIEHHBIH (akT, ™pobdiaemMa, THUIOTe3a, TEOPETHUECKUI BBIBOJ, pe3yJbTar

SKCHEPUMEHTAIIBHON MTPOBEPKU;
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* MOHMMAaHHE YYaIllMMUCS OTIMYMN HaYYHBIX JAHHBIX OT HEMPOBEPEHHOH MH(OpPMAaLNU, LIEHHOCTH
HAYKH JUIsl YOBJIETBOPEHHUS OBITOBBIX, IPOU3BOJICTBEHHBIX U KYJIbTYPHBIX TOTPEOHOCTEH UeIoBeKa.

JlaHHBIN Kypc SIBISIETCS OJHMM M3 3BEHHEB B (POPMUPOBAHUHM €CTECTBEHHO-HAYYHBIX 3HAHHUN
y4yalluxcst HapsiAy ¢ XUMHel, Ouonoruelt, reorpadueil. [IpuHunn noctpoeHus Kypca — 0OBbEAMHEHUE
u3ydyaeMbIX (aKTOB BOKPYr OOmMX (U3HUECKUX He. DTO MO3BOJIMIO paccMaTpUBATh OTAENbHBIC
SIBJICHUS U 3aKOHBI KaK YacTHBIE cilydau Oosiee 0OIIMX MOJIOKEHUH HAayKH, YTO CIIOCOOCTBYET MOHUMAHUIO
MarepHaia, pa3BUTHIO JOTMUYECKOTO MBIIIICHHS, @ HE IPOCTOMY 3ayYMBaHHIO (DAKTOB.

N3ydeHue cTpoeHUs BEIECTBA B 7 KJIACCE CO3/aeT MPEACTABIEHUS O II03HABAEMOCTH SIBJICHUMN, UX
00YCIIOBIIEHHOCTH, O BO3MOXKHOCTH HEMPEPHIBHOTO YIIyOJEeHMs] W TIOMOJIHEHUs 3HAHUN: MOJleKyla —
aTOM; CTPOCHHME aToMa — JJIEKTPOH. Jlanee 3Th 3HaHUs UCHOJB3YIOTCS MPU U3YYEHUHU MACChl, IUIOTHOCTH,
JIaBJICHUS ra3a, 3aKkoHa [lackans, 0ObsICHEHNN H3MEHEHUS aTMOC()EPHOTO 1aBICHHUS.

B 8 kilacce mpoposympkaercs HCIOJIb30BaHME 3HAHMM O MOJIEKYJlIaX I[pU H3YYEHHUU TEIIOBBIX
aBieHuil. CBeAeHusl MO 3JIEKTPOHHOM TEOPUHM BBOAATCS B paznene «DJIEKTpUuecKue sBieHus». Jlanee
M3Yy4aroTCs 3JIEKTPOMArHUTHBIE U CBETOBBIC SIBJICHUSI.

Kypc ¢m3ukn 9 xmacca pacmmpseTr W CHCTEMaTH3UpPYeT 3HaHWS 10 (pHU3HKe, TOJTyYEeHHBIC
yuyaumucs B 7 ¥ 8 Kjaccax, oJHUMasi UX Ha YPOBEHb 3aKOHOB.

HoBeiM B conepkanuu kypca 9 kiacca siBisieTcs BKIIOUYEHHE acTpoHU3MdecKkoro maTrepuana B
cooTtBeTcTBUH ¢ TpeboBanusimu OI'OC.

Hacrosmas pabouas mporpamMma peanu3yeT Oa3HCHBIN I1aH, IpeaycMaTpUBarOUIMil 2 dYaca B
Henemo (70 4.) m 1 ywac B Hemento Ha pacmmpenue mporpammbl (105 4.). JlomomHUTENbHBIE Yachl

VCITOJIB3YIOTCS JUISl pACIIMPEHUS 3HAHUM M YMEHUH I10 PAa3JIMYHBIM TEMaM BO BCEX Pa3zeiiax.
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Iliianupyemble pe3yJibTaThl OCBOCHHS Kypca

JINYHOCTHBIMH pe3yJabTaTaMHu 00y4deHHUs (PU3UKE B OCHOBHOM LIKOJIE SIBISIOTCS:

1. Poccuiickast rpaxaaHcKasi HAEHTUYHOCTD (IaTpUOTU3M, yBakeHHEe K OTedecTBy, K MPOLUIOMY U
HACTOSIILIEMY MHOI'OHAIIMOHAJIILHOrO Hapojaa Poccum, 4yBCTBO OTBETCTBEHHOCTH U joiira nepen Poaunoid,
uAeHTUQUKaIMs ceds B KadecTBe TIpaxkJaHMHa Poccun, CyObeKTHBHAs 3HAYMMOCTb HCIOJIb30BAHUS
pPYCCKOro s3blKa M SI3bIKOB HapoioB Poccuu, Oco3HaHME W OIIYIIEHUE JIMYHOCTHON CONPUYACTHOCTH
cyabbe poccuiickoro Hapona). Oco3HaHME ATHHYECKOW MPUHAUIC)KHOCTH, 3HAHHE HCTOPUH, S3bIKa,
KyJBTYpbl CBOEI'O Hapo/a, CBOEro Kpas, OCHOB KYyJIbTYPHOIO Haciequs HapoJoB Poccuu u yenoBeuecTBa
(MIEHTUYHOCTh YEJIOBEKA C POCCUICKONW MHOIOHAIMOHAJIBHOM KYJIbTYPOH, CONPHYACTHOCTh HCTOPUHU
HapoZ0B U TOCYJapCTB, HAXOJUBLIMXCS Ha TEPPUTOPUM coBpeMeHHOW Poccum); uHTEpuopuzauus
TYMaHUCTUYECKHUX, JAEMOKPATUUYECKUX U TPAAUIMOHHBIX IIEHHOCTEH MHOIOHAI[MOHAJIBHOIO POCCUHCKOIO
obmmectBa. OCco3HaAHHOE, YBAXKUTEIIBHOE U JOOPO’KEJIATEIbHOE OTHOIIEHUE K HCTOPUH, KYJIbTYpE, PEIUTHH,
TpaJULMSM, SI3bIKaM, LIEHHOCTSAM HapoJ10B Poccun 1 Hapoa0B Mupa.

2. T'oTOBHOCTh U CIIOCOOHOCTH OOYHAIOIIUXCSA K CaMOPA3BUTHIO U caMOOOpPA30BAHUIO HA OCHOBE
MOTHUBALIMM K OOYYEHUIO U NMO3HAHUIO; TOTOBHOCTh U CIIOCOOHOCTh K OCO3HAaHHOMY BbIOOPY U TOCTPOECHUIO
JanpHeHel nHAMBUIYalbHON TpaeKTopuu oOpa3zoBaHUs Ha 0a3e OPUEHTHPOBKU B MuUpe npodeccuil u
npodeCCHOHATBHBIX MPEANOYTEHHUH, C YIETOM YCTONUNBBIX MTO3HABATEIbHBIX HHTEPECOB.

3. Pa3zButoe MopajabHOE CO3HAHHE U KOMIIETEHTHOCTh B PEILIEHUH MOPAJIbHBIX IIPOOJIEM Ha OCHOBE
JMYHOCTHOI'O BbIOOpa, POpMHUPOBAHUE HPABCTBEHHBIX YyBCTB U HPABCTBEHHOI'O IOBEJCHMS, OCO3HAHHOIO
U OTBETCTBEHHOTO OTHOHIIEHUS K COOCTBEHHBIM IOCTYNKaM (CIIOCOOHOCTb K HPABCTBEHHOMY
CaMOCOBEPILEHCTBOBAHUIO; BEPOTEPIUMOCTb, YBaKUTEIBHOE OTHOIIEHWE K PEIUTMO3HBIM YYBCTBaM,
B3IJISAaM JIIOJIEH WMJIM UX OTCYTCTBHIO; 3HAHHME OCHOBHBIX HOPM MOpajH, HPAaBCTBEHHBIX, JYXOBHBIX
UJEaNIOB, XPAaHUMBIX B KYJIbTYPHBIX TpaJulMsIX HapoaoB Poccuu, TrOTOBHOCTh Ha HX OCHOBE K
CO3HATEIIbHOMY CaMOOTPAHWYEHHUIO B IIOCTYNKaX, MOBEICHUM, PACTOUYUTEIHLHOM MOTPEOUTEIHCTBE;
c(OpPMHPOBAHHOCTh MPEICTaBIEHUII 00 OCHOBaX CBETCKOM 3THKH, KYyJIbTYPbl TPAJIUIIMOHHBIX PEIUTH, UX
pOJIK B pa3BUTHH KYJIBTYpbI U HcTOpuU Poccum u yenoBeyecTBa, B CTAHOBJIEHUU IPAXKIAHCKOTO OOIecTBa
U POCCHICKOM rocyqapCTBEHHOCTH; MOHUMAaHWE 3HAUEHHsS HPABCTBEHHOCTH, BEPbl U PEIUTHH B >KU3HU
yenoBeka, ceMbd U obmiectBa). CPOpMHUPOBAHHOCTh OTBETCTBEHHOI'O OTHOLIEHHUS K YYEHHIO;
YBa)XXMTEJIBLHOTO OTHOILIEHUS K TPYyly, HAJIMYKME OIBITA Y4acTUsl B COLMAIBHO 3HaUUMMOM Tpyae. Oco3HaHue
3HAUEHUS! CEMbU B )KM3HU YeJIOBEKa U OOIIECTBa, MPUHATHE [IEHHOCTU CEMENHON KU3HU, YBAKUTEIbHOE U
3a00TJIMBOE OTHOLIEHUE K YJI€HaM CBOEH CEMBHU.

4. ChopMHPOBAHHOCTh LEIOCTHOTO MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKM M OOLIECTBEHHOW MPAKTUKH, YYHUTHIBAIOIIETO COLMAIBHOE, KYJIbTYpHOE, S3BIKOBOE,

JAYXOBHOC MHor006p331/1e COBPEMEHHOI'O MHpa.
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5. Oco3HaHHOE, YBKHUTEIBHOE W JOOpPOKEIATEIBHOE OTHOIIEHHE K APYrOMYy 4YelOBEKY, €ro
MHEHHIO, MAPOBO33PEHHUIO, KYJIBTYpE, S3bIKY, Bepe, TPAKIAHCKON MO3UIMU. ['0OTOBHOCTh M CIIOCOOHOCTH
BECTH JUAJIOT C JIPYTMMHU JIOJABMHU W JOCTHTaTh B HEM B3aWMOINOHMMaHUs (MIeHTH(UKanus ceds Kak
MOJTHONPABHOTO CyOBEeKTa OOIIEHHUs, TOTOBHOCTh K KOHCTPYMPOBAaHHUIO 00pasza mapTHepa IO THAJOTy,
TOTOBHOCTh K KOHCTPYMpPOBAaHHIO oOpa3a JIOMYCTHMBIX CHOCOOOB JMajiora, TOTOBHOCTh K
KOHCTPYHUPOBAHHIO TIPOIIECCa JUANOTa KaK KOHBCHIIMOHWPOBAaHUS MHTEPECOB, MPOLEAYpP, TOTOBHOCTh U
CIOCOOHOCTH K BEJICHHUIO IEPETOBOPOB).

6. OCBOCHHOCTh COIMAJBHBIX HOPM, MPAaBUJ MOBEACHHUSA, POJied M (OPM COLHUAIBHONW JKU3HU B
rpymmax U cooOliecTBax. Y4yacThe B IIKOJIBHOM CaMOYIIPABICHHH M OOIIECTBEHHOH XHM3HH B Tpeleiax
BO3PACTHBIX KOMIICTCHIMI C YY€TOM PETHOHAIBHBIX, STHOKYJIbTYPHBIX, COIHAIBHBIX U 3KOHOMHUYCCKHX
ocobenHocTel (popMHUpPOBaHUE TOTOBHOCTH K YUACTHIO B MPOLECCE YIMOPSAOUYCHHUS COIMATIBHBIX CBSI3EH U
OTHOIIEHWA, B KOTOpbIE BKJIIOYEHBI M KOTOpble (OPMHUPYIOT CaMy Y4Yallhecs; BKIIOYEHHOCTh B
HETOCPEJCTBEHHOE  TPAXJIAHCKOE  y4dacTHe, TOTOBHOCTh  YYacTBOBAaTh B  JKU3HEACSTEIBHOCTU
MOJIPOCTKOBOTO  OOIECTBEHHOTO OOBEAMHEHUS, IMPOJYKTUBHO B3aUMOJICHCTBYIOIIETO C COIHAIBLHOU
Cpenoi W COIMATbHBIMH HMHCTUTYTaMH; HIACHTH(UKanus cebs B KadecTBe CyOBEKTa COIMAIbHBIX
npeoOpa3oBaHuii, OCBOEHNE KOMIIETEHTHOCTEH B chepe OpraHu3aTOPCKON ACATEIbHOCTH; HHTEPHOPHU3ALIUS
IICHHOCTEW CO3MIATEIBHOTO OTHOIICHHUS K OKPY)KAaIoUeH JCHCTBUTEIBLHOCTH, HEHHOCTEH COIUAIBLHOIO
TBOPYECTBA, IICHHOCTU MPOJAYKTUBHOW OpPraHMU3allMd COBMECTHON JEATEIBHOCTH, CaMOpCaM3alliid B
TpyNIe | OpraHu3alliH, I[IEHHOCTH «IPYroro» Kak paBHOIPABHOTO MapTHepa, (HopMUpOBaHHE
KOMITETEHIIMI aHaj3a, IPOCKTHPOBAHUS, OPTaHU3ALNHU JEITEITBHOCTH, peIIeKCUN M3MEHEHHH, CIIOCOO0B
B3aUMOBBITOJIHOTO COTPYIHHYECTBA, CIIOCOO0B pean3aliui COOCTBEHHOTO JIMIEPCKOTO MOTEHITANA).

7. CpopMHUPOBAHHOCTh IIEHHOCTH 3JI0POBOrO M 0€30macHOro obpasza U3HH; HHTEPUOPU3ALUSL
NpaBUI WHAMBUIYAIbHOTO U KOJUIEKTMBHOTO O€30MacHOr0 TMOBEACHUS B UPE3BBIYAWHBIX CUTYaIUSX,
YTPOKAIONIUX KU3HH U 37I0POBBIO JIIOJIEH, TPAaBUJI ITOBEICHHS HAa TPAHCTIOPTE M Ha IOPOTaxX.

8. Pa3BUTOCTb 3CTETHMUYECKOTO CO3HAHHS Yepe3 OCBOSHHE XYI0)KECTBEHHOTO HACIEIHsl HapOJIOB
Poccun u Mupa, TBOpPYECKOH MAEATENbHOCTH OSCTETUYECKOrO XapakTepa (CIOCOOHOCTh NOHUMATh
XYJ0KECTBEHHbIE NPOU3BEJICHHS, OTPAXKAIOIINE Pa3Hble STHOKYJIbTYPHbIE TPAIULMH; C(HOPMUPOBAHHOCTD
OCHOB XYJI0’)KECTBEHHOU KYJIBTYpPhI 00YJaONINXCSl KaK YacTH UX 0OIIeH TyXOBHOM KYJIBTYpBI, K&k 0COO0TO
crioco0a TIO3HAHUS KHU3HHU M CPEJICTBA OPTaHU3AIIUH OOIIECHUS; ICTETHIECKOE, YMOIIMOHATIBHO-TIEHHOCTHOE
BUJICHHE OKPYXAIOIEro MHpa; CIIOCOOHOCTh K 3SMOLMOHAIBHO-IIEGHHOCTHOMY OCBOEHHIO MMHpa,
CaMOBBIPA)KEHHUIO M OPUEHTALIMHU B XY/I0’)KECTBEHHOM U HPaBCTBEHHOM MPOCTPAHCTBE KYJIbTYPhI; YBaXKEHUE
K UCTOPUHU KYJIBTYphl cBoero OTeuecTBa, BHIPAKEHHOW B TOM YHCIE B IMOHMMAaHUH KpPAacCOTHI YEJIOBEKa;
noTpeOHOCTh B OOMICHWH C XYAO0KECTBEHHBIMH IPOU3BEACHUSMH, CHOPMHUPOBAHHOCTh aKTHBHOTO
OTHOLIEHHSI K TPaJULUsIM XYyIOKECTBEHHOW KYyJIbTYpbl KaK CMBICIOBOM, CTETUYECKOH M JIMYHOCTHO-

3HAYUMOM 1IEHHOCTH).
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9. CdopMUPOBaHHOCTh OCHOB JKOJIOTHYECKOW KYIBTYpPhl, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO 3KOJOI'MYECKOI'O MBILIUIEHUS, HAJIUYUE OIBbITA 3KOJOIMUECKH OPUEHTHUPOBAHHOH pedieKCHBHO-
OLICHOYHOM M TNPAKTUYECKOW MAEATEIbHOCTU B >KM3HEHHBIX CUTYyalUsAX (TFOTOBHOCTh K HCCIIEJOBaHMIO
IPUPOJIbI, K 3aHATUSAM CEIbCKOXO3AMCTBEHHBIM TPYJIOM, K XYAOXKECTBEHHO-3CTETUUECKOMY OTPA’KEHUIO
HOPUPOABI, K 3aHATUSAM TYpU3MOM, B TOM YHCJIE 3KOTYPHU3MOM, K OCYLIECTBJICHUIO HPUPOJOOXPAHHOU
JESATETLHOCTH ).

MertanpeaMeTHble  pe3yJabTaTbl 0o0y4deHHs (HU3MKE B  OCHOBHOM  IIKOJIE  BKIIOYAIOT
MEXIIPEIMETHbIC TOHSATHS W YHUBEpCAJIbHbIC y4deOHble ACHCTBHS (PErylAaTUBHBIC, IO3HABATEIbHBIC,
KOMMYHHUKATHBHBbIE).

MesknpeaMeTHble OHATHSA

VYcnoBueM  (GOpMUpOBaHHS — MEXIPEAMETHBIX — IMOHSATHH, TaKMX, Kak CHCTeMa,  (akT,
3aKOHOMEPHOCTh, (PEHOMEH, aHajlh3, CHUHTE3 SBIICTCS OBJAJACHHWE OOYYAIONIMMHCS OCHOBAMHU
YUTATEJIbCKOM KOMIIETEHLIMU, MPUOOpEeTeHHe HAaBBIKOB pabOThl ¢ MH(OpMaIUEl, ydacTHe B MPOEKTHOM
NesITeIbHOCTH. B OCHOBHOH 1IKOJIe mpojoikaercss paboTa Mo (OpMHUPOBAHUIO M Pa3BUTHIO OCHOB
YHUTATEJbCKONH KoMneTeHnU. O0yyaroniyecs OBJIaJCI0T YTEHUEM KaK CPEJICTBOM OCYILECTBICHHS CBOUX
JAIbHEWIINX IUIAHOB: NPOAOJDKEHMsSI 00pa3oBaHUS M €caMOOOpPa30BaHMs, OCO3HAHHOIO IUIAHUPOBAHUS
CBOET0 aKTyaJIbHOI'O U MEPCIEKTUBHOIO Kpyra YTeHus, B TOM YHUCIIE JJOCYTOBOI0, IOJArOTOBKU K TPYJIOBOM
U COLMAIBHOM AEATeNbHOCTU. Y BBITYCKHUKOB OyAeT copMupoBaHa NOTPEOHOCTh B CHCTEMATHYECKOM
YTEHUU KaK CpeJICTBE IMO3HAHMS MHMpa U ce0s B 3TOM MHpE, I'apMOHHU3AIMM OTHOILIEHWH 4YeloBeKa U
oOuiecTBa, co3aHNM 00paza «1oTpeOHOro OyayIIEeroy.

[Ipn m3ydyeHun Qu3uMku OOyYaroUIMecs yCOBEPIICHCTBYIOT MPUOOPETEHHbIE HABBIKM PadoThI €
uHpopmanueii u mnomonHAT uX. OHUM cMOryT paboTaTb C TEKCTaMHu, HpeoOpa3oBbIBaTh U
UHTEPIPETUPOBATH COACPIKALIYIOCA B HUX MH(DOPMAIUIO, B TOM YHCIIE:

* CHCTEeMaTU3UpPOBaTh, COMNOCTAaBJIATh, AHAIM3UPOBATh, 0000IIaTh M HHTEPIPETHPOBATH
MH(pOpPMAaLIMIO, COJIEPKALLYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTaX;

* BBLACTATH TJIaBHYI0 U H30BITOYHYIO MH(OpPMAIMIO, BBIIOJIHATH CMBICIOBOE CBEpPTHIBAHHE
BBIJICJIEHHBIX (DAKTOB, MBICJIEH; MPEICTABIATh UH(OPMAIMIO B CXKAaTON CIOBECHOH (opme (B Buie MaHa
WM TE€3MCOB) U B HAIJIAIHO-CUMBOJINUYECKOH opMe (B BHIE TAOIUL, TpadUUeCKUX CXEM U Auarpamm, KapT
MOHSATHI — KOHIIETITyaIbHBIX JHArpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aI0JIHATH U JOMOJIHATH TaOIMIIbI, CXEMBI, IUArPaMMBbI, TEKCTHI.

B xoxe m3ydenus ¢usuku oOydarouiyecs NPHOOPETYT ONBIT NMPOEKTHOH NeATeIbHOCTH Kak
0c000i1 GpopMbI yueOHON PabOTHI, CITOCOOCTBYIONMIEH BOCITUTAHUIO CAMOCTOSITEIIBHOCTH, HHUITMATUBHOCTH,
OTBETCTBEHHOCTH, TMOBBIIICHUIO MOTUBAaMU M 3(Q(EKTUBHOCTH Y4eOHON HEeATENbHOCTH; B XOJe
peanu3alu UCXOJHOTO 3aMbIClia Ha NMPAKTUUYECKOM YpPOBHE OBJAJICIOT YMEHHEM BBIOMpATh a/leKBAaTHBIE

CTOsIIIEH 3amaue cpeacTBa, NpUHUMATL PCUHICHUA, B TOM YHCJIC U B CUTyallUsIX HCONPCACICHHOCTH. Onu
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MOJTy4aT BO3MOXXHOCTh Pa3BUTh CIIOCOOHOCTH K pa3paboTKe HECKOJIBKMX BAPUAHTOB PEIICHHH, K TMOUCKY
HECTaHJAPTHBIX PEIICHUH, TOUCKY M OCYIIECTBICHHIO HanOoJee MPUEMIIEMOTO PEIICHUSI.

PeryasituBubie YY /|

1. YMeHue caMoCTOATEIbHO ONPEICIIATh [eIi 00Y4YeHHUs, CTAaBUTh U (POPMYTUPOBATH HOBBIC 3a7a9n
B yde0e W TMO3HABAaTEIbHON JCATEIBHOCTH, Pa3BUBaTh MOTHBBI W HHTEPECHl CBOECH TMO3HABATEILHOMN
nesaTeabHOCTH. OOyJaronuics CMOXKET:

* aHAJIM3UPOBATH CYIIECTBYIOIINE U TNIAHUPOBATH OYAyIe 00pa30BaTeIbHBIC PEe3yIbTATHI;

* UJICHTUPUITIPOBATH COOCTBECHHBIE MPOOJIEMBI U ONIPEACIISATH TJIABHYIO TPOOIIeMYy;

* BBIJIBUTATh BEPCUU PEIICHHS MPOOJIeMbl, (POPMYIUPOBATh TUIIOTE3bI, IPEIBOCXUIIATh KOHESYHBIN
pe3ynbTarT;

* CTaBUTh I[ETb JIEATEIPHOCTH Ha OCHOBE ONPEICICHHONH MpOOIeMbl H CYIIECTBYIOIINUX
BO3MO>KHOCTEH;

* popmynrpoBaTh yueOHbIE 331a4U KaK LIaru JOCTUKESHHSI TOCTABJICHHOM LIeTH 1eATeIbHOCTH;

* 00OCHOBBIBATH IIE€NIEBbIE OPHEHTHUPHI U TMPHOPUTETHl CCHUIKAMU Ha IICHHOCTH, YKa3blBas H
000CHOBBIBAs JIOTHUECKYIO MOCIIEA0BATEIIHHOCTD IIIarOB.

2. YMeHHUe caMOCTOSITeNIbHO TUNIAHUPOBATh MTYyTH JOCTHIKEHUS IeJIeH, B TOM YUCIIC aTbTCPHATUBHBIC,
OCO3HAaHHO BbIOMpaTh Haubonee 3G (eKTUBHBIE CIOCOOBI pelIeHUs YU4eOHBIX U MO3HABATENIbHBIX 3ajady.
OO0yyaromuiics CMOKeT:

* OIIpe/eTATh HEe0OXOUMbIE JEHCTBUE(s]) B COOTBETCTBUH C YUeOHOW U MO3HABATEIbHON 3a1a4ueii U
COCTaBJISITh AITOPUTM HMX BBIIOTHCHHUS,

* 000CHOBBIBATh U OCYILIECTBIISITh BHIOOP Hanbosnee 3pPeKTUBHBIX CIOCOOOB pelIeHHs] Y4eOHBbIX 1
MTO3HABATEIIbHBIX 3a/1a4,

* ONpEeNeNATh/HaX0/IuTh, B TOM YHCIIe U3 MPEUIOKEHHBIX BAPUAHTOB, YCIOBUS JUIS BBITOTHEHHS
y4eOHOI 1 TT03HABATEIILHOM 3a/1a4W;

* BBICTpaWBaTh JKU3HCHHBIC IUIAHBI Ha KPATKOCPOYHOE Oyaymiee (3asBISATH IICJIEBBIC OPUEHTHUPHI,
CTaBUTh aJeKBAaTHbIE UM 3a/Jlaydl W TpeJuiaraTh NEHCTBHUS, yKa3biBas M OOOCHOBBIBAS JIOTUYECKYIO
MOCJICIOBATEILHOCTh II1aroB);

* BeIOMpaTh W3 TMPEAIOKCHHBIX BAapHAHTOB W CAMOCTOSTEIBHO HMCKATh CPEICTBA/PECYPCHI IS
PEIICHUS 3a/1a9H/ TOCTHKESHUS TIEIIH;

* COCTaBIIATH TUIAH PEIICHUs TPOOJIEMBI (BBITIOTHEHHS MPOEKTA, IPOBEICHUS UCCIICOBAHMUS);

* OIpeneNsaTh MOTCHIIMANbHbBIE 3aTPYAHEHHS TIPU PEIleHUH Y4eOHOW M MO3HABATEeIbHOW 3a71auu U
HAXOJWTh CPEJICTBA IS UX YCTPAHCHUS;

* OIKUCHIBaTh CBOM OIBIT, OPOPMIIAS €ro I Tepeiadd IPYTHM JIFOASM B BHJIE TEXHOJOTHHU
pelIeHus MPaKTHIeCKUX 3a7a4 ONpeaeIeHHOTO KIIacca;

¢ IJIAaHUPOBATH U KOPPCKTUPOBATH CBOIO MHAUBUAYAJIBHYIO 06pa3OBaTeJ'ILHyIO TPACKTOPHUIO.
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3. YMeHHMe COOTHOCHUTB CBOU ACUCTBHS C INIAHUPYEMBIMU PE3YJIbTaTAMM, OCYILECTBIATH KOHTPOJIb
CBOEH JIEATENLHOCTH B IPOLIECCe JOCTHIKEHHUS pe3yibTaTra, ONpPENeNATh CIIOCOObI NeMCTBUM B pamkax
IPEUIOKEHHBIX YCIOBUM M TpeOOBaHMM, KOPPEKTUPOBAaThH CBOMU JIEUCTBUS B COOTBETCTBHM C
U3MeHsoIencs cutyanueil. OOyJaromuics CMOXKeT:

* ONPEACIATh COBMECTHO C IENAroroM M CBEPCTHUKAMH KPUTEPUU IIJIAHUPYEMBIX PE3yJIbTaTOB U
KPUTEPHH OLIEHKU CBOEH y4eOHOM eATeIbHOCTH;

* CHCTEMAaTHU3UpPOBaTh (B TOM 4HCJIE BBIOMpPATh NPUOPUTETHBIC) KPUTEPUH IUIAHUPYEMBIX
Pe3yJIbTaTOB U OLIEHKU CBOEH JEATEIbHOCTH;

* OTOMpaTh MHCTPYMEHTHI Ul OLICHUBAaHUS CBOEH AEATENBbHOCTH, OCYLIECTBISATh CAMOKOHTPOJIb
CBOEH JI€ATEIIBHOCTU B paMKax IPeJI0KEHHBIX YCIOBUH U TpEOOBaHMIA;

* OLEHUBAThb CBOIO JI€ATEIbHOCTh, APryMEHTUPYS IPUYUHBl JOCTUXKEHHS WM OTCYTCTBUS
IUTAHUPYEMOT'O Pe3yibTaTa;

* HaxOAMUTh JOCTaTOYHBIE CPEACTBA Ui BBINOJHEHUS Y4EeOHBIX JEHCTBUH B H3MEHSIONIEHCS
CUTYalluX W/WIIM NPU OTCYTCTBUU IUIAHUPYEMOTO Pe3yJIbTara;

* paboTasi 0 CBOEMY IIJIaHy, BHOCHTh KOPPEKTHBBI B TEKYIIYIO JIESTEILHOCTh HA OCHOBE aHAIM3a
WU3MEHEHHUH CUTYalluu JIJIsl TIOJTyYEHUS 3aIlJIaHMPOBAHHBIX XapaKTEPUCTUK POIYKTa/pe3yIbTara;

* YCTaHABJIMBATbH CBA3b MEKIY NOJIYYEHHBIMH XapaKTEPUCTUKAMU IPOAYKTA U XapaKTEPUCTUKAMU
npouecca JAEATEIbHOCTH M 110 3aBEPUICHMM JEATENbHOCTH IIpelylaraTb H3MEHEHHE XapaKTEPUCTHK
npouecca JUisl OJIy4YeHMs! YIY4IIEHHbBIX XapaKTePUCTUK IPOAYKTa,

* CBEpSATH CBOU JICHCTBUS C LIEbIO U, IPU HEOOXOAUMOCTH, UCIIPABIIATH OMINOKHA CAMOCTOSITENIBHO.

4. YMeHue OLeHUBaTh MPaBWIBHOCTh BBIMOJHEHUsI YUEOHOHM 3a/1auM, COOCTBEHHbIE BO3MOKHOCTH
ee perierusi. OOy4arOIUIiCs CMOXKET:

* ONpEAEATh KPUTEPUH MPABUIBHOCTH (KOPPEKTHOCTH) BBIMIOJIHEHUs yueOHOM 3a1auu;

* QaHaJIM3UpoBaTh U OOOCHOBBIBATH MPHUMEHEHHE COOTBETCTBYIOIIETO WMHCTPYMEHTapus JUIs
BBITNIOJIHEHUS y4eOHOM 3a/1aui;

* cBOOO/IHO MOJIb30BATHCS BBIPAOOTAaHHBIMU KPUTEPUSIMHU OLIEHKU U CAMOOLIEHKHU, UCXOJS U3 1IeTH U
UMEIOIUXCS CPEACTB, pa3inyas pe3ysbTaT U cocoObl JeicTBUH;

* OLIEHMBATh MPOJYKT CBOEU NEATENBHOCTH MO 3a/JlaHHBIM W/WJIM CAMOCTOATEIBHO ONpPEEICHHBIM
KPUTEPUSM B COOTBETCTBUU C LIEIBIO JESTEIbHOCTH;

* 00OCHOBBIBATH JOCTH)KUMOCTh II€JTM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OILIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

* (puKCUpOBaTH M AHATU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTeNIbHBIX PE3YyIbTaTOB.

5. BnaneHue OCHOBaMH CaMOKOHTpPOJIS, CAMOOILICHKH, MPUHSATUS PEIIEHUH U OCYILECTBICHHS

OCO3HAaHHOI'0 BBI60pa B yqe6H0171 U TI03HABATEIbHON IEATEIbHOCTH. OGW&MHHﬁCH CMOXCT:
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* HAOMIOMAaTh W aHAIM3UPOBATH COOCTBEHHYIO YYCOHYIO M TIO3HABATEIBHYIO NEATEIHLHOCTh M
NESITeIbHOCTh JPYTrUX 00yJaroIuxcs B IpoIecce B3auMOIIPOBEPKH;

* COOTHOCUTH peallbHble M IUIAHMPYEMbIe pPE3yNbTaThl HWHAWBUIYAIBHOM 00pa3oBaTeIbHOM
JeSITeIbHOCTH U JIeIaTh BHIBOJIBI,

* IPUHUMATh pelleHHe B y4eOHOM CUTyallMM U HECTH 3@ HErO OTBETCTBEHHOCTb;

* CaMOCTOATENBHO OIpPENENATh MPUYMHBI CBOETO yclleXa WIM HeycllieXa W HaXOJIUThb CIIOCOObI
BBIX0/JIa M3 CUTYaIlUH HEYCIIeXa;

* PETPOCHEKTHBHO OMPEIEIATh, KaKHe JACHCTBHS MO PEUICHUIO Y4eOHOH 3a/1aud WM TMapameTpbl
9THUX JAEHCTBUI MPUBEIH K OJYYEHHUIO UMEIOIIErocs MPOIyKTa yueOHON AesTeNbHOCTH;

* JIEMOHCTPUPOBATH IIPUEMBI PETrYJIALUN CUXOPU3UOTOIMUECKIX/IMOLUOHAIBHBIX COCTOSIHUN JUIs
noctkeHus:  dddekra ycnokoeHuss (ycTpaHEHUS SMOIMOHAIBHOM — HampsbKeHHOCTH), d3ddekra
BOCCTaHOBJICHHUs (OcrnabieHust TpOsBICHUH  yromuieHus), dddexkra axTuBu3anmuu  (TOBBIIICHUS
HCUXO(DU3HOTOINYECKON PEaKTUBHOCTH).

ITo3naBartenbHbIe YY /]

6. VYMeHue OmpenensiTh IMOHATHA, CO3/aBaTh OOOOLICHHS, YCTaHABIMBATh AHAJIOTHUH,
KJIaccu(UIMpPOBaTh, CaMOCTOSITEIbHO BBIOMpAaTh OCHOBAaHWS W KPUTEPHH Ui  KiacCU(UKAILUH,
yCTaHaBJIMBATh IMPUUYMHHO-CIEJICTBEHHbIC CBS3M, CTPOUTh JIOIMUYECKOE PpacCyXIEHHE, YMO3aKIIIOUCHHE
(MHIYKTUBHOE, IeAYKTUBHOE, 110 aHAJOIMH) U JIeJ1aTh BbIBOIbL. OOyUYaroIMics CMOXKET:

* [oja0HMpaTh CJOBA, COMOJAYMHEHHbIE KIIOYEBOMY CIIOBY, OIpPEICNAIOIME €ro IpU3HAKU U
CBOMCTBA;

* BBICTPAMBAThH JIOTHYECKYIO IEMOYKY, COCTOSIIYIO M3 KIIOYEBOTO CJIOBA M COMOJAYMHEHHBIX €My
CJIOB;

* BBIJENATh OOMIMH MPHU3HAK JABYX WM HECKOJBKUX IMPEIMETOB WJIU SIBICHUNH U OOBSACHATH MX
CXOJICTBO;

* 00BENUHATH TPEIMETHl W SBJICHHS B TPYIIBI 10 OIMpEIeJeHHBIM NpU3HAKaM, CPaBHHUBATH,
KJIaccu(puIupoBaTh U 00001aTh (PAKTHI U SIBICHHUS;

* BBIJICJIATH SIBJICHUE U3 OOLIEro psijia APYrux sSBICHUH;

* OIpEeneNsiTh OOCTOATENbCTBA, KOTOPHIE TPEANIECTBOBAIA BO3HUKHOBEHHIO CBSI3U MEXKIY
SIBIICHUSIMU, W3 ITHX OOCTOSATENBCTB BBIACISATH OMPEACISAIONIAE, COCOOHBIE OBITh NMPUYMHOW JTaHHOTO
SIBIICHUSI, BBISIBIISATH IIPUYMHBI U CJICICTBUS SIBIICHUIA;

* CTPOUTH PACCY)KJIEHHE OT OOLIMX 3aKOHOMEPHOCTEN K YaCTHBIM SBJICHHUSIM U OT YaCTHBIX SIBJICHUH
K 00IIIMM 3aKOHOMEPHOCTSIM;

* CTPOMTH pacCyKICHHWE Ha OCHOBE CPAaBHEHHS MPEIMETOB W SBICHUH, BBIIENSS MIPH dTOM OOIINE
NPU3HAKHY;

* H3j1araTh NOIY4YECHHYIO HH(OPMAIIHIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelllaeMoM 3adaul;
b 3
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* CaMOCTOSITEIbHO YKa3blBaTh Ha MH(OPMAIMIO, HYKAAIOLIYIOCS B IPOBEpKE, NpeanaraTb U
MIPUMEHSTD CITOCO0 MPOBEPKHU JOCTOBEPHOCTH HH(POPMAIIHH;

* BepOaIn30BaTh YMOLIMOHAJILHOE BIIEYATIIEHUE, OKa3aHHOE HA HEr0 UCTOYHHUKOM,;

* OOBSICHATH SIBJICHHUS, MPOLIECCHI, CBSA3M W OTHOIICHHMS, BBIABISEMBIC B XOJIE MO3HABATEIbHON H
UCCIIEI0BATEIbCKON JEATEIbHOCTH (IIPUBOAUTH OOBSICHEHHWE C HM3MEHEHHEM (OpPMbl IPEICTABICHHUS;
OOBSCHSTH, IETATM3UPYS WM 0000111ast; OOBSICHATH C 33JJaHHON TOYKH 3PCHHUS ),

* BBUIBJSITH M HAa3bIBaTh NPUYMHBI COOBITHS, SBJICHUS, B TOM YHCIIE BO3MOXHBIE / Hamboiee
BEPOSITHBIC TMPHYUHBI, BO3MOXKHBIE IOCTEICTBUS 33JaHHOW NPUYMHBI, CAMOCTOSTENHFHO OCYILECTBIISS
IPUYMHHO-CJIEICTBEHHBIN aHAIN3;

* Jle7aTh BBIBOJ HAa OCHOBE KPUTHUYECKOIO aHaJIM3a Pa3HbIX TOUYEK 3PEHUs, MOATBEP)KIATh BBIBOJ
COOCTBEHHOM apryMeHTalUeN WK CaMOCTOSTENbHO NIOJyYEHHBIMU JaHHBIMHU.

7. YMeHue co3ziaBaTh, IPUMEHSTh U MIPE0OpPa30BbIBATh 3HAKU U CHUMBOJIbI, MOAEIU U CXEMBbI JJIS
peleHus yueOHbIX U IM03HaBaTeIbHbIX 3aa4. OOyyaromuicss CMOXeT:

* 0003HaYaTh CUMBOJIOM U 3HAKOM IIPEMET U/WIIN SIBJICHUE;

* ONpEACNATh JIOTUYECKHUE CBSI3M MEXKIY IpeIMEeTaMd W/WIK SIBICHUSAMH, 0003HAuaTh IaHHBIC
JIOTUYECKHE CBSI3U C IIOMOILBIO 3HAKOB B CXEME;

* c03/1aBaTh aOCTPAKTHBINA WM peasibHbIM 00pa3 mpeMeTa U/ sSBICHUS;

* CTPOMTbH MOJIEJIb/CXEMY Ha OCHOBE YCJIOBUH 3a7auil U/UJIM CII0CO0a ee pelleHMs;

* co3gaBaTh BepOajibHbIE, BEIIECTBEHHbIE M HWH(POPMALMOHHBIE MOJEIU C BbIICIECHUEM
CYILIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa Ui ONpeesieHusl crocol0a penieHus 3aJladyl B COOTBETCTBUU C
CUTYalHEil;

* MpeoOpa3oBBIBaTh MOJAETM C ILEJbI0 BBISABIEHUS OOLIMX 3aKOHOB, OIpPENENAIONMX JTaHHYIO
IpeIMETHYI0 00J1acTh;

* TIEpEeBOAMTH CIIOKHYIO II0 COCTaBy (MHOTOACNEKTHYI0) HMH(MOpPMAaLMIO U3 Tpa@UuecKoro Wi
(dopMann30BaHHOTO (CUMBOJILHOTO) MIPE/ICTABICHUS B TEKCTOBOE, U HA00OPOT;

* CTPOUTH CXEMY, JITOPUTM JEHCTBHS, MCIPABIATh WIM BOCCTAaHABIMBATh HEM3BECTHBIM paHee
QITOPUTM Ha OCHOBE MMEIOLIETOCs 3HaHUsS 00 00BbEeKTe, K KOTOPOMY IPUMEHSIETCS allTOPUTM;

* CTPOUTH J0KA3aTeNIbCTBO: MPSMOE, KOCBEHHOE, OT MPOTUBHOIO;

* aHaNIM3UpPOBaATh/pedIeKCUPOBaTh OMNBIT Pa3padOTKH M pealu3alud y4eOHOro TpPOEKTa,
UCCIIeIOBaHHUs (TEOPETUYECKOT0, SMIUPUYECKOI0) Ha OCHOBE MPEAJIOKEHHON NpOOIEeMHON CHUTYyalluH,
MOCTaBJIEHHOW 1ENT W/UJIH 3aJJaHHBIX KPUTEPHEB OLIEHKU NPOAYKTa/ pe3yabTara.

8. CMmpbIciioBoe yteHune. OO0yJaronuiicss CMOXKeT:

* HaXOJIUTh B TEKCTe Tpedyemyro nH(opmalnio (B COOTBETCTBUU C LIETSIMU CBOEH JESATENbHOCTH);

¢ OPUCHTUPOBATBHCA B COACPIKAHUUN TCKCTA, IOHUMATDH LIEJIOCTHBINA CMBICI TCKCTA, CTPYKTYPUPOBATH

TCKCT,
10
MYHWULMMANbHOE OBLUEOBPA30BATE/IbHOE YYPEXXAEHME "TMMHA3US UMEHWU CEPIUS1 PALOHE)XXCKOIO I'. NOLLKAP-OJ1bl", CypkoB EBrenuii lOpbesuy,
[OupekTop

21.04.2023 14:00 (MSK), Ceptudukar 84F213428C543B15AC3B811COFA66894




* YCTaHABIIMBATh B3aMOCBSA3b OMHUCAHHBIX B TEKCTE COOBITHH, SIBICHUMN, TIPOIIECCOB;

* PE3IOMHUPOBAThH ITIaBHYIO UJICIO TEKCTA;

* KPUTUYECKU OLIEHUBATh COJICpKaHUE U (POPMY TEKCTA.

9. ®opmupoBaHHE U PaA3BUTHE DIKOJOTHYECKOTO MBIIUICHUS, YMEHHUE MPUMEHSATh €ro B
MO3HABATEJIbHON, KOMMYHUKAaTUBHOH, COLMAIbHOW MpakTUKE U MPO(EecCHOHATHLHOM OpHEHTAllHH.
OO0yJarIIMIACsS CMOXKET:

* OIPEACIIATh CBOE OTHOIICHHUE K TPUPOIHON CpEIE;

* aHAJIM3UPOBAThH BIUSHHUE SKOJIOTHYECKUX (PaKTOPOB Ha CpeTy OOMTAHUS )KUBBIX OPTaHU3MOB;

* IPOBOJUTH MPUYUHHBIN U BEPOSITHOCTHBINA aHAJIN3 SKOJOTHUYECKUX CUTYaIUi;

* MPOTHO3UPOBATH HM3MEHEHMsI CUTyallUd IpU CMEHE JEHCTBUS OAHOrO (hakTopa Ha JIEHCTBUE
npyroro ¢hakTopa;

* pacHpoCTpaHATh JKOJOTMUYECKHE 3HAHUS M y4acTBOBATh B MPAKTUYECKHX JeJlaX IO 3alluTe
OKPYKAaroIIel Cpeibl;

* BBIpa)KaTh CBOE OTHOLICHHE K MPUPOJIC Yepe3 PUCYHKH, COUMHEHUS, MOJIEIIH, TPOEKTHbIE PAOOTHI.

10. Pa3zBuTre MOTHBAIIMU K OBJIQJICHHUIO KYJIbTYpPOU aKTUBHOT'O MCIIOJIL30BAHUS CIIOBAPEN U IPYTHUX
MOUCKOBBIX cucTeM. OOyJarOIINIICS CMOXKET:

* OIpeNeNsITh HEOOXOIMMBIE KIIFOUEBbIE IOMCKOBBIE CII0BA U 3aMIPOCHI;

* OCYUIECTBJIATH B3aUMOJICHCTBHUE C ANEKTPOHHBIMU MOMCKOBBIMU CHCTEMaMHU, CIOBAPSIMHU;

* (opMHpOBaTh MHOXXECTBEHHYIO BBIOOPKY M3 TMOUCKOBBIX HCTOYHUKOB IJIs1 OOBEKTHBU3ALUU
pe3yJIbTaTOB MOUCKA;

* COOTHOCHTH MOJyUYEHHBIE PE3yJIbTaThI TOUCKA CO CBOCH JIEATETLHOCTHIO.

Kommynukarususbie YY ]

11. YMeHue opraHu3oBbIBaTh Y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C yUYUTEIEM
U CBEpPCTHUKAMH; pabOTaTh WHIWBHUIYAIBHO W B TPYIINE: HAXOAUTH OOINEe pelIeHHWE W pa3peliarh
KOH()JIMKTHI HA OCHOBE COTJIACOBAHMS MO3UIMI U ydeTa MHTEPECOB; (OPMYIUPOBaTh, apTYMEHTUPOBATH U
OTCTauBaTh CBOe MHEeHHE. OOyJaIOIMUNCs CMOXKET:

* OIpEAENATh BO3MOKHBIE POJIM B COBMECTHOM JAESTEIbHOCTH;

* UTpaTh OMPEIECICHHYIO POJIh B COBMECTHOM JICSITEIIbHOCTH;

* IPUHUMATh TTO3UIINI0 COOECETHUKA, TTOHUMAsI TIO3UIINIO JIPYTroTo, pa3inyaTh B €r0 peYr: MHECHUE
(TOUKy 3peHus1), TOKA3aTeNbCTBO (ApTYMEHTHI), (PaKThl; TUTIOTE3bI, AaKCHOMBI, TEOPHH;

* OmpeneisiTh CBOM JEHCTBUS W JCUCTBHS MapTHEpa, KOTOPbIE CIIOCOOCTBOBAIM  WJIU
MPETSITCTBOBAJIM IMPOTYKTUBHOW KOMMYHHKAITUH;

* CTPOUTH TTO3UTHUBHBIC OTHOIIIEHHUS B MPOIIECCE YIEOHOU U MO3HABATEIIHFHON JIEeATETLHOCTH;

* KOPPEKTHO U apTyMEHTUPOBAHHO OTCTAaWBATh CBOIO TOUKY 3PEHMS, B IUCKYCCUU YMETh BBIIBUTATh

KOHTPAapryMCHTBI, Hepe(prBI/IpOBaTB CBOIO MBICJIb (BJ]a,Z[CHI/IC MEXaHU3MOM 3KBHBAJICHTHBIX BaMCH);
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* KPUTUYECKU OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM MPHU3HABATH OMIMOOYHOCTD
CBOEro MHEHHsI (€CJTM OHO TaKOBO) M KOPPEKTHUPOBATH €TO0;

* IIpeyIaraTh AIbTEPHATHBHOE pEeIIeHNE B KOH(IMKTHOW CUTYaIlUH;

* BBIJICJIATH OOIIYIO TOUKY 3PEHUS B IUCKYCCHUH;

* JIOTOBApUBATHCS O IMpaBWJIAX U BOMPOCAX JUIsl OOCYKIEHHUS B COOTBETCTBUHU C IOCTaBICHHOMN
nepes rpyInou 3agadeit;

* OpPraHU30BBIBAaTh yuyeOHOE B3aWMOJICHCTBHE B Tpymme (ONMpeaensTs OOUIHe e, paciupeacsaTh
pOJIU, 1I0rOBapUBaThCs IPYT C IPYIOM U T. [1.);

* YCTpaHATh B  paMKax Juajgora pa3pbiBbl B  KOMMYHHUKalUH, OOYCIIOBJICHHbIE
HEMOHUMaHUEM/HEPUITUEM CO CTOPOHBI COOECETHUKA 3aa4u, (OPMBI WIIH COIEPIKAHUS TUAIIOTA.

12. YMeHue OCO3HAaHHO UCIOJb30BaTh pEYEBbIE CPEACTBA B COOTBETCTBUM C 3ajadeit
KOMMYHHUKAIIUH JIJIS1 BBIPAXKEHUSI CBOUX YYBCTB, MbICJIEH U MOTPEOHOCTEN AJIs IIJIAaHUPOBAHUS U PETYIISLUU
CBOCH N1eATENbHOCTH; BIAQJICHUE YCTHOM M MUCHbMEHHOW pPEuYbl0, MOHOJOTHYECKOW KOHTEKCTHOW peybIo.
OO0yyaromuiicss CMOXKeT:

* OIPENENSTh 3a/1a4y KOMMYHUKAIIMU U B COOTBETCTBUU C HEW OTOUpATh peueBble CPEICTBA;

* 0TOMpaTh W KCIOJB30BATH PEYEBHIC CPEACTBA B IMPOIECCE KOMMYHHMKAIMU C JAPYTHMH JIFOJbMH
(Imanor B mape, B Majou Ipymmne u T. 11.);

* IPEICTABIATH B YCTHOM MITU MHUCbMEHHOM (popMe pa3BepHYTHIH MIIaH COOCTBEHHOMU JesITeIbHOCTH;

* coOMIOIaTh HOPMBI MYOIMYHON peuH, PeriaMeHT B MOHOJOIe M JIMCKYCCHH B COOTBETCTBUU C
KOMMYHUKATUBHOM 3aJ1a4eil;

* BBICKA3bIBaTh U 0OOCHOBBIBATH MHEHHE (CYKIEHHUE) U 3alpallIiBaTh MHEHHUE MapTHEPA B paMKax
JTIAJIoTa;

* IPUHUMATh PelIeHHE B XO/€ AMAJIOra U COrJIaCOBBIBATh €r0 ¢ COOECETHUKOM;

* CO3[aBaTh NHUCbMEHHbIE «KJIUIIMPOBAHHBIE» M OPUTMHAIBHBIE TEKCThl C HCIOJIb30BAaHUEM
HEOOXOUMBIX PEUYEBBIX CPE/CTB;

* UCIOJb30BaTh BepOaJIbHbIE CPEICTBA (CPECTBA JOTMUECKONW CBSA3M) /IS BBIAEICHUS CMBICIOBBIX
0JIOKOB CBOETO BBICTYIIJICHHUS,

. HCII0JIb30BaTh HeBepOabHbIE CpeacTBa I HarJsiiHbIe MaTepUabl,
MOJIFOTOBJIEHHBIE/OTOOpAaHHBIE TIOJT PYKOBOJICTBOM YUHTEIIS;

* JenaTh OLICHOYHBIM BBIBOJ O JOCTHIKEHUM LEIM KOMMYHHUKAIIMM HENOCPEICTBEHHO IIOCIE
3aBepILEeHUs] KOMMYHUKATUBHOTO KOHTAKTa U OOOCHOBBIBATH €TO.

13. ®opMupoBaHHE M pa3BUTHE KOMIIETEHTHOCTH B 00JacTH HMCMOJIb30BaHUS HMH(OPMAIMOHHO-
KOMMYHHKAIMOHHBIX TexHonorui (ganee — MKT). O0yuatonuiicst cMOXeT:

* [EJICHANPABICHHO HCKaTh M HCIIOJIB30BaTh WH(MOPMAIMOHHBIE PECYpChl, HEOOXOAMMBIE IS

peliCHUs y‘-ICGHBIX W NPAaKTUYICCKHUX 3a/ia4 C TIOMOIIBIO CPEACTB I/IKT,
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* BBIOMpATh, CTPOUTH U MCIIOJIb30BaTh aJEKBAaTHYI0 HH(GOPMALMOHHYIO MOJENb A Iepenayu
CBOMX MBICIEH CpEICTBAMHM €CTECTBEHHBIX M (POPMAIBHBIX S3bIKOB B COOTBETCTBUM C YCIOBHUSAMHU
KOMMYHHKAIIUH;

* BBIIENATh MH(POPMALMOHHBIM ACIEKT 3aJaud, ONEPUPOBATh JAHHBIMH, HCIIOJIB30BaTh MOJEIb
pelLeHMs 3a1a4u;

*  HCIOJIb30BaTh KOMIIBIOTEPHbIE TEXHOJOIMM (BKJIIOYas BbIOOp  aJEKBaTHBIX  3ajaye
MHCTPYMEHTAJIBHBIX MPOTrPaMMHO-ANIAPATHBIX CPEJICTB U CEPBHCOB) JJIS peIIeHUs] WHPOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX y4eOHBIX 3aJad, B TOM YHCIIC: BBIYMCICHHE, HAIKMCAHUE IHCEM, COYMHEHHIH,
JIOKJIa/10B, pedepaToB, CO3JaHUE IPE3EHTALMN U JIp.;

* UCIOJIb30BATh UH(POPMALIUIO C YUETOM 3TUYECKHUX U ITPABOBBIX HOPM;

* co3znaBaTh WH(MOPMAIMOHHBIE PECYpChl PAa3HOTO THUNA W JUISL pa3HBIX ayIUTOpUH, COOIIOAATh
UH(POPMALMOHHYIO TUTHEHY U MpaBwiia HHYOPMAITMOHHON 6€301aCHOCTH.

IIpeameTHbIe pe3yabTaThl 00yueHHs (pU3MKe B OCHOBHOH ILIKOJIE.

Buinycknuk nayuumcs:

* COOMIOJaTh MpaBWiia OE30MaCHOCTH M OXPaHBI TpyAa MpU padoTe ¢ y4eOHBIM U JTa0OpaTOPHBIM
000pyI0BaHUEM;

* [IOHMMAaTh CMBIC] OCHOBHBIX (PU3MUECKUX TEPMHUHOB: (U3NYECKOE Teno, (hU3MYEcKoe SIBICHUE,
(du3nyeckas BeIMUMHA, €AUHHULIBI U3MEPEHUS;

* pacnos3HaBaTh NpPOOJEMbI, KOTOPbIE MOKHO pELIMTh IpPU MOMOUIM (PU3NYECKUX METOJIOB;
aHATM3UPOBATh OTHENIbHBIC JTalbl IPOBEIACHUS WCCICIOBAHUNA W HMHTEPIPETHPOBATH PE3YIIbTATHI
HaOII0JIEHUH U OIBITOB;

* CTaBUTh ONBITHI MO HCCIEAOBAHUIO (PU3MUECKUX SIBICHUN WM (U3NYECKUX CBOWMCTB Ten 0Oe3
UCTOJIb30BAaHUSl MPSIMBIX HM3MEpeHHi; mpu 53ToM (opMyaupoBaTh mpolieMy/3asady y4eOHOro
JKCIIEPUMEHTa; COOMpaTh YCTAHOBKY U3 IMPEAJIOKEHHOr0 O0OpYyIOBaHUS; MPOBOAUTH OIBIT U
(bopMyIHpOBaTH BHIBOJIBL.

[Tpumeuanue. IIpu npoBeneHUM HccieqOBaHUS (U3NYECKUX SBICHUN H3MEpUTENIbHBIE MPUOOPHI
UCTIONB3YIOTCSl JIMIIb KaK JAaTYMKH HM3MEepeHHs (U3MYECKMX BEIMYUH. 3alMcH IOKa3aHUM NpsSMBIX
U3MEPEHUI B 3TOM cityyae He TpeOyercs;

* IOHUMATh POJIb SKCIIEPUMEHTA B TIOJTYYCHUN HAYIHOW WH(POPMAIIHH;

* MPOBOAUTH MpsIMble U3MEPEHUs (PU3MUECKUX BEIMUYUH: BPEeMs, pacCTOSHUE, Macca Tejia, 00beMm,
cuila, TeMIleparypa, aTrMoc(epHOe [aBJIeHHE, BIAXHOCTb BO3/yXa, HANpsUKEHUWEe, CHJIAa TOKa,
paauanMoHHbBIA (OH (C HCHOJIB30BAHHMEM JIO3UMETpPA); MPU 3TOM BBIOMpATh ONTHMAJBHBIM CHOCOO

M3MEPEHUS ¥ UCITOJIB30BAaTh MPOCTEHIIINE METO/IbI OIIEHKH MOTPEIIHOCTEN NH3MEPEHU;
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* IPOBOJHTH MCCJICJAOBAHUE 3aBUCHUMOCTEH (DH3MYECKHX BEIUYMH C HCIOJIL30BAHUEM IPSIMBIX
U3MEPECHUIL: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYCHHOW 3aBUCHMOCTH
(bu3MYECKUX BEIMYHMH B BHJIC TAOIUI] 1 Tpa)UKOB, JeNIaTh BEIBOJIBI 110 pe3yIbTaTaM UCCIICIOBAHUS;

* MPOBOJIUTH KOCBEHHBIC U3MEPECHHS (PU3NICCKUX BEITMYHH: MPHU BHIMOJTHCHUN U3MEPEHUI COOMPATh
9KCIIEPUMEHTAIILHYIO YCTAHOBKY, CJICAYS MPEIOKCHHON MHCTPYKIIMH, BBIYUCIIATh 3HAYCHHE BEJIUYHHBI U
AHAIM3UPOBATH MOJYYCHHBIC PE3YJIbTAThI C YIETOM 3aJaHHONW TOYHOCTH U3MEPECHHIA,

* QHAJIM3WPOBATH CUTYAIlUU MPAKTUKO-OPUESHTHPOBAHHOTO XapaKTepa, Y3HABATh B HUX MPOSBICHUE
W3YYCHHBIX (PU3NYCCKUX SIBICHUN WU 3aKOHOMEPHOCTEH M TPHUMEHATh HMMCIOIIMECS 3HAHHS JUIS WX
00BIACHEHMS,

* MOHWMAaTh HPHHIHUIIBI JEHCTBUS MAaIlMH, MPUOOPOB M TEXHUYECKHX YCTPOWCTB, YCIIOBHS HX
0e30I1acHOT0 HUCIIOJIB30BAaHMS B IIOBCEIHEBHOM JKU3HU,

* UCTIOJIL30BaTh MPH BHITIOJTHCHUH YYCOHBIX 33724 HAYYHOIIOMYJISIPHYIO JTUTEPATYPy O PUBHUECKUX

ABJICHUSAX, CIIPABOYHBIC MAaTCPUAIIbI, PECYPChI I/IHTepHeTa.

Du3uKa U ee PoJib B O3HAHUMN OKPYKAIOIIET0 MUPA

[IpeameTHBIMM pe3yJabTaTaMU OCBOEHUS TEMBI SIBISIOTCS:

— MOHUMaHKe (PU3NYECKUX TEPMUHOB: TEJO, BELIECTBO, MAaTEPHSI;

— yMEHHE TPOBOAWTH HAOMIOACHUS (U3NYECKUX SBICHUH;, M3MEpATh (DU3MUYECKHE BETHMUMHBI:
paccTosiHue, MPOMEKYTOK BPEMEHH, TEMIIEpPAaTypy; ONPEAEIATh LIEHY AEICHUS LIKalbl Iprudopa ¢ y4eToM
MOTPELIHOCTH U3MEPEHUS;

— TMOHUMAaHUE POJIM YYEHBIX Hallleil CTpaHbl B PAa3BUTHH COBPEMEHHON (M3HKU M BIUSHUU Ha

TEXHUYECKUI U COLIMATIBHBIN TPOTpecce.

MexaHu4ecKkue IBJICHUSA

HpeI[MeTHBIMI/I p€3YJ'IBTaTaMI/I OCBOCHUA TCMBI ABJIAIOTCA.

— ITIOHHUMAHHUEC " CHOCO6HOCTI) O6’B$ICH$ITI) (1)I/ISI/I‘I€CKI/IC SBJICHHUA. MCXAaHHYECKOE JIBHKXCHUCE,
pPaBHOMCPHOC W HCPABHOMCPHOC [JBUIKCHHUC, HWHCPLUSA, BCEMHPHOC TATOTCHUC, PABHOBECUC TCII,
mpeBpalicHue OJHOI'0 BHA MEXAaHNYECKOUI OHCPIrun B IlperfI, aTMOC(l)CpHOC JaBJICHUC, OaBJICHHC
)KI/IHKOCTGI\/’I, ra30B U TBep}IBIX TECJI, IJIaBaHUEC TECII, BOSHYXOHJ'IaBaHI/Ie, pacnononceHHe ypOBHSI KNUIOKOCTHU B
COOOIIAIONIUXCST COCy/AaX, CYIIECTBOBAHHWE BO3AYITHOW 000J0OYKH 3€MJIM, CIOCOOBI YMEHBIICHUS |
YBCIIMUCHUA NABJICHUS

— IIOHHUMAHHUEC U CHOCO6HOCTL OIINChIBATh U O6T>5ICH}ITB (bI/I3I/I‘-ICCKI/IC SIBJICHUS: TIOCTYHNATCIIBLHOC
IBWDKEHUE, CMEHA JHS W HOYM Ha 3emiie, CBOOOJHOE MajcHHE T, HEBECOMOCTb, IBHIKCHHE IIO

OKPY>KHOCTHU C IIOCTOSIHHOM II0 MOAYJIHO CKOPOCTBIO, KOJIcOaHHsT MAaTeMaTH4YECKOro U MPY>KUHHOT'O
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MasiTHUKOB, PE30HAHC (B TOM YHCIIe 3BYKOBOM), MEXaHUYECKHE BOJHBI, JJIMHA BOJIHBI, OTPA’KEHUE 3BYKA,
3XO0;

— 3HaHME W CIOCOOHOCTh  JlaBaTh  OIpPEICIICHUS/ONMUCAHUA  (PU3HUYECKUX  TOHSITHM:
OTHOCHUTEJIBHOCTh JIBIDKCHHS, TIepBasi KOCMUYECKass CKOPOCTb, PEAKTUBHOE IBIKEHHUE, (PU3MUECKHX
Mojieieil: MaTepuaigbHas TOYKa, CHUCTeMa OTcyeTa; (U3MYECKUX BEJIMYHMH: MEepeMEelIeHHe, CKOPOCTb
PaBHOMEPHOr'0 IPSIMOJIMHEWHOI'O JIBU)KEHHS, MTHOBEHHAs] CKOPOCTh U YCKOPEHHUE IPU PABHOYCKOPEHHOM
NPSIMOJIMHEMHOM JIBUKEHUH, CKOPOCTh U LIEGHTPOCTPEMUTENIBHOE YCKOPEHUE MPU PABHOMEPHOM JBUKEHUU
TeJa M0 OKPYKHOCTH, UMITYJIbC;

— YMEHHE HU3MEpATh: CKOPOCTh, MTHOBEHHYIO CKOPOCTb M YCKOPEHHE IPU PAaBHOYCKOPEHHOM
NPSMOJIMHEMHOM JIBM)KEHHMH, LIEHTPOCTPEMMTENIBHOE YCKOPEHHE IMpPHU PABHOMEPHOM JIBUKEHUHU IIO
OKPYKHOCTH, MacCy, CHITy, BEC, CHITY TPEHHSI CKOJIBKEHUS, CUITY TPEHUS KaueHUsi, 00beM, TUIOTHOCTH TeJa,
PaBHOJIEHCTBYIOIIYIO CHJI, JEUCTBYIOIIMX Ha TEJI0, MEXaHHUYECKYH padoTy, MOIIHOCTb, TUIEUO CHIIBI,
MomeHT cuiibl, KIIJ[, moTeHIHanpHyl0 U KUHETUYECKYIO SHEpruio, arMochepHOe NaBlieHUE, JaBJICHUE
JKUJKOCTU Ha JHO U CTEHKH COCyAa, CUIly ApXuMena;

— BJIICHUE SKCIIEPUMEHTAIbHBIMU METO/IaMHU UCCIIE0BAHNS 3aBUCUMOCTHU: IPOMEHHOIO ITyTH OT
BPEMEHH, Y/UTMHEHUS MPY>KUHBI OT MPHIOKEHHON CUJIBI, CHJIBI TSDKECTH Tejla OT €r0 MacChl, CUJIbI TPEHUS
CKOJIbXKEHUsI OT IUIOU[AJAM CONPHUKOCHOBEHUS TEJl M CWJIbl, NPWKUMAOUIEH TeI0 K IOBEPXHOCTH
(HOPMaNBFHOTO JaBIIEHUS), CUJIBI ApXHMena OT 00beMa BBITECHEHHOH TEIOM BOJbI, YCJIOBUMN IJIaBaHUS
TeJa B KUAKOCTU OT JIEUCTBHS CHUJIbI TSXKECTH M CUJIbI ApXUMeEAa, 3aBUCUMOCTH IEPUOJA U YacCTOTbI
KoJIeOaHWI MasiTHUKA OT JJIMHBI €r0 HUTH;

— BJAJICHUE JKCIEPUMEHTAILHBIMH METOJaMU HCCJIEOBAaHUS MPU ONPEIEICHUH COOTHOLICHMS
CHWJI U TLJIeY, JIJIsl PAaBHOBECUSI phlUara;

— TMOHUMAaHHUE CMBICIA OCHOBHBIX (PU3UYECKUX 3aKOHOB: 3aKOHBI HBIOTOHA, 3aKOH BCEMHUPHOTO
TATOTEHUs, 3aKOH ['yKa, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOH COXPAaHEHUs SHepruu, 3akoH [lackans, 3akoH
Apxumesia 1 yMEHUE TPUMEHSATh UX Ha MPAKTUKE;

— BJIaJIEHUE CIIOCOOaMH BBITIOJTHEHHS PacueTOB MPU HAXOKJIECHUH: CKOPOCTH (CpeHel CKOPOCTH),
MyTH, BPEMEHH, CHUJIbI TSKECTH, Beca TeNa, IUIOTHOCTU Tena, o0beMa, Macchl, CHIIbI YIPYTOCTH,
PaBHOJIEHCTBYIOMIEH CHJI, JACHCTBYIOIIMX Ha TeJO, MEXaHMYeCKOW paboThl, MOIIHOCTH, YCIOBHUSA
paBHOBecHs cWJI Ha pblyare, MomeHTa cuibl, KITJ[, kuHeTHYeCcKOi 1 MOTEHIMaIbHOW SHEPIUH, AaBJICHNUS,
JIABJICHUS >KMJIKOCTH Ha JTHO U CTEHKHU COCYy/a, CUJIbl ApXHUMela B COOTBETCTBHH C IMOCTABJIEHHOM 3aauei
HA OCHOBaHUH HCIIOJIb30BAHUS 3aKOHOB (DU3HKHY;

— YMEHHE HaXOJMTh CBSI3b MEXAYy (PU3NUECKHMMH BEITMYMHAMU: CHIJION TSXKECTH M Maccou Tena,
CKOPOCTH CO BPEMEHEM U IyTeM, INIOTHOCTH TeJla C €ro Maccoil 1 00beMOM, CUIION TSKECTH U BECOM TeJa;

— YMCHHUC MIEPCBOAUTH (I)I/I3I/IquKI/IC BCJIIMYHHBI U3 HecUCTeMHBIX B CU 1 HaO60pOT;
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— IOHMMaHWE NPHUHLUIOB ACUCTBHA IMHAMOMETpA, BECOB, BCTPEYAIOUIMXCA B IOBCEIHEBHOU
KHU3HHM, pbluara, OJ0OKa, HAKJIOHHOM IUIOCKOCTH, OapoMeTpa-aHepouJa, MaHOMETpa, IOPIIHEBOrO
KHMJKOCTHOTO HAacoca, TUAPABIMYECKOTO IIpecca M CHOCO00B obecreueHus O€30MacHOCTH IPU HX
UCIIOJIb30BaHUH;

— YMEHHME INPUBOAMUTH IPUMEPHl TEXHUYECKUX YCTPOWCTB M JKMBBIX OPraHHU3MOB, B OCHOBE
HepeMeleHUs] KOTOPbIX JIKUT MPHHLUI PEAKTUBHOIO JABMKEHMS;, 3HAHHME M yMEHHE OOBSICHATh
YCTPOMCTBO U ACUCTBUE KOCMUUYECKUX PAKET-HOCUTEINIEH;

— YMEHHE HCIIO0JIb30BaTh MOJIyYEHHbIE 3HAHUS B IOBCEAHEBHOW *XU3HU (OBIT, SKOJOIHs, OXpaHa

OKpY KaroIlen Cpeibl).

TenioBbIe SIBJIEHUS

[IpenmMeTHBIMU pe3yJIbTaTaMH OCBOCHHSI TEMbI SIBJISIFOTCS:

— TIOHMMaHHE M CIHOCOOHOCTh OOBACHATH (u3nueckue sBieHus: AuUPdy3us, OobIIas
CKMMAaeMOCTh Ta30B, Majas CKAMaeMOCTh JKHUIKOCTEH W TBEPAbIX TeJl, KOHBEKIWS, W3IIyuYCHHE,
TEIUIONPOBOAHOCTh, U3MECHECHNE BHYTPCHHEW JHEPTHH Tella B Pe3yJbTaTe TEIUIONepeaauyn Ui paboThl
BHEIITHUX CHJI, HCIIapeHue (KOHICHCAIUs) U IIaBJICHHE (OTBEpICBAaHUE) BEIICCTBA, OXJIAXKICHHUE KUJIKOCTH
IIPH UCIIAPCHUH, KUTICHUE, BBINIAJICHUE POCHI,

— BJIQJICHUE YKCIICPUMEHTAILHBIMA METOJIaMH HCCIICIOBAHUS TPU OTPEICIICHUU Pa3MEPOB MaJIbIX
TEJ, 3aBUCUMOCTH OTHOCHTEIHHOW BJIIAKHOCTH BO3/JyXa OT JIaBJICHHUS BOJISHOTO Tapa, COACPIKAIIETrocs B
BO3JyXe MpH JTaHHOW TeMIlepaType; MaBJICHUS HACHIIIEHHOTO BOJSHOTO Tapa; OMpeeNieHUs YAeIbHOM
TEMI0EMKOCTH BEIIECTBA;

— MMOHUMAaHWE MPUIHH OPOYHOBCKOTO JBW)KCHHSI, CMAaUMBAHUS U HECMAUMBAHUS TEN;, Pa3IUIHs B
MOJICKYJISIPHOM CTPOCHUH TBEPJIBIX TEJ, KHUJIKOCTEH U ra3oB;

— T[IOHUMaHHWe TPUHIUIOB JEHCTBUS KOHACHCAIMOHHOTO ¥ BOJIOCHOTO THIPOMETPOB,
NCUXPOMETpa, JABUTATENIs] BHYTPEHHErO CrOpaHus, MMapoBOW TYpOMHBI W CIOCOOOB oOOecreyeHus
0€30MacHOCTH MPU UX UCTIOJIb30BAHUY;

— yYMEHHE H3MEpSATh: TEMIIEPaTypy, KOJIWYSCTBO TEIUIOTHI, YACIHHYIO TEILUIOEMKOCTh BEIIECTBA,
yIETBHYIO TEIJIOTY MJIABJICHHS BEIIECTBA, BIAXKHOCTh BO3IyXa;

— MOHUMAHUE CMBICIIA 3aKOHA COXPaHEHUS U MPEBPAIICHUS YHEPTHH B MEXaHUYECKUX U TETIJIOBBIX
mporeccax U yMeHHEe IPUMEHSTh €ro Ha MPaKTHKE,

— OBJIQJICHUE CIOCOOAMH BBITOJIHCHUS PACUETOB JIJII HAXOXJICHUS: YACIBHOW TEIJIOEMKOCTH,
KOJIMYECTBA TEIJIOTHI, HEOOXOIMMOTO ISl HArpeBaHUS TelNa WIM BBIACISIEMOTO UM TPH OXJIAXKJICHUH,
yIETbHOW TEIUIOThI CTOPAaHMs TOIUIMBA, YJEIbHON TEIUIOTHI IUIABJICHHS, BIAKHOCTH BO3/AyXa, YIEIbHON

TEIJIOTHI TapooOpa3oBanus U kouaeHncanuu, KI1J[ rermoBoro asurarens;
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— ymeHue nojb3oBaThesi CU 1 nmepeBouTh eIMHULBI U3MEPEHUs (PU3NUECKUX BEJIHMYMH B KpaTHBIE
U J10JIbHbBIE €IUHUIIBI;
— yYMEHHUE HCIOJIb30BaTh MOJYyYEHHbIC 3HAHUS B MOBCEAHEBHOM >XM3HU (OBIT, SKOJOTHS, OXpaHa

OKPY>KaIOIIIEeH CpeIbl).

BJICKTPOMaI‘HI/ITH]JIe ABJICHUSA

[IpenMeTHBIMU PE3YIBTATAMU OCBOEHHUS TEMBI SIBJIIFOTCS

— IMOHUMAaHUE U CIIOCOOHOCTh OOBSCHATH (PU3UUECCKUE SIBJICHUS: DJICKTPHU3AIUs TEJ, HarpEBaHHE
MPOBOJHUKOB JJICKTPUYECKUM TOKOM, OJJIEKTPUUECKHUHA TOK B METajulaX, JJICKTPUYECKUE SIBJICHUS C
MO3ULMU CTPOEHHUSI aTOMa, JEWCTBUS DJJIEKTPUYECKOTO TOKA, HAMAarHWUYEHHOCTb JK€je3a U CTallu,
B3aWMO/JICICTBUE MAarHUTOB, B3aMMOJCHCTBHE MPOBOJHUKA C TOKOM M MAarHUTHOW CTpPEJIKH, ACHCTBHE
MarHuTHOTO IOJIS Ha MPOBOJAHUK ¢ TOKOM, IPSAMOJIMHEHHOE paclpoCTpaHEeHHUE CBETa, 00pa30BaHUE TEHU H
MOJIyTE€HH, OTPAXKEHUE U MPEIOMIICHUE CBETA;

— TIOHMMAaHHWE W CIOCOOHOCTh ONHUCHIBATE U OOBSICHITH (DU3MYECKHE SIBICHUS/TIPOIIECCHI:
AJEKTPOMArHUTHAsE WHIYKLMS, CAMOMHIYKIUS, MPEIOMIIEHUE CBETa, IUCIEPCUs CBETA, MOTJIOUIEHUE U
HCITyCKaHHUE CBETa aTOMaMU, BO3SHUKHOBEHHE JIMHENYAThIX CIEKTPOB UCITYCKAHUS U MOTJIOLIEHNUS;

— 3HAHHME M CIIOCOOHOCTH JIaBaTh ONPEICICHUS/OMUCaHNs (PU3MUECKUX TTOHITHI: MarHUTHOE TIOJIE,
JMHUM MArHUTHOM HWHAYKIMH, OJHOPOJHOE€ W HEOJHOPOAHOE MATrHUTHOE I0JI€, MArHUTHBIA TMOTOK,
MIEPEMEHHBIN  BJIEKTPUYECKUA  TOK,  DJICKTPOMAarHUTHOE  T0JIE,  DJIEKTPOMAarHWTHBIE  BOJIHBI,
JNIEKTPOMArHUTHBIE KONEOAaHUs, pAAUOCBA3b, BHUAUMBIN CBET; (U3MUECKUX BEIUYUH: MarHUTHas
WHAYKINS, WHIYKTUBHOCTb, MIEPUOJI, YACTOTA U aMILUTUTYJA DJIEKTPOMArHUTHBIX KOJEOaHUMU, MOKa3aTelu
MPETOMIICHUS CBETA;

— 3HaHue GOPMYITHPOBOK, TOHUMAHUE CMBICIIa U YMEHHUE TIPUMEHSTh 3aKOH MPEJIOMIICHUS CBETa U
npaBwiIo JleHia, KBaHTOBBIX MOCTYNaTOB bopa;

— TOHMMAaHHE CMBICIA OCHOBHBIX (PM3MYECKUX 3aKOHOB M YMEHHE MPUMEHATh UX Ha MpaKTHKE:
3aKOH COXPaHEHHUsI DJIEKTPUUECKOTO 3apsija, 3akoH OMa Jijist ydacTka 1en#, 3akon Jxoyns—IJIenIa, 3akon
OTpaXEHUs CBETA, 3aKOH MPEJIOMIIEHUS CBETA, 3aKOH MPAMOJUHENHOTO PACIPOCTPAHEHHS CBETA;

— YMEHUE U3MEPATH: CUIIYy DJIEKTPUUYECKOTO TOKA, JIEKTPUUYECKOE HAMNPSLKEHUE, DJEKTPUUYECKUN
3apsi, SIEKTPUUECKOE COMPOTUBIEHUE, (POKYCHOE PacCTOSHUE COOMPAONICH JMH3bI, ONMTHUYECKYIO CHITY
JIMH3HEL

— BJAJIEHUE SKCIEPUMEHTAJIbHBIMM METOJaMU HWCCIEIOBAHUS 3aBHCUMOCTH: CHJIbI TOKa Ha
Y4acCTKE LENU OT DJIEKTPUYECKOIO HAIPSIKEHMS, DJIEKTPUUYECKOTO CONPOTHUBIIEHUSI MPOBOJHHUKA OT €r0
JUIMHBI, TUIOMIAAN MONEPEYHOTO CEUEHUSI U MaTepralla, 3aBUCUMOCTA MarHUTHOI'O JEUCTBUS KaTYIIKH OT
CHJIBI TOKA B IIETIH, U300paKEHUSI OT PACIIOJIOKEHHUS JIAMITBI Ha Pa3JIMYHBIX PACCTOSHUSAX OT JIMH3BI, yTiia
OTpaXeHU OT yTJia MMaJICHUsI CBETa Ha 3€pKaJo;
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— IOHMMaHUE NPUHIMIA JEHCTBUS IEKTPOCKOINA, IEKTPOMETPA, TalbBAaHMUYECKOIO IJIEMEHTA,
aKKyMyJisiTopa, (hoHapuka, peocrara, KOHIEHCATOpa, JIAMITbl HAKaJMBAaHHUS M CIIOCOOOB OOECTICUCHHS
0€30MacHOCTH MPU UX UCIIOJIb30BAHUY;

— 3HAHWE Ha3HA4YCHMs, YCTPOMCTBA M IPUHLMUIA JEHUCTBUS TEXHUYECKUX YCTPOMCTB:
JIEKTPOMEXaHNYECKUN MHAYKIUOHHBIA FeHepaTop MEepeMEHHOIro TOoKa, TpaHc(opMaTop, KojedaTelbHbIHI
KOHTYp, I€TEKTOP, CIEKTPOCKOII, ClieKTporpad;

— paznuyath (HOKyC JMH3BI, MHUMBIA (POKyC U (POKYCHOE PACcCTOSIHUE JIMH3BI, ONTHYECKYIO CHITY
JMH3Bl M ONTHYECKYIO OCh JIMH3BI, COOMPAIOUIYI0 M DPACCEHBAIOIIYIO JIMH3BI, M300pakeHUs, TaBaeMble
coOMparoIIeil U pacCEUBAOIICH JIMH301;

— BJIQJICHUE CHOCOOAMU BBIMOJHEHUS PAcyeTOB Ul HAXOXKACHUS: CUIIBI TOKA, HAIPSDKEHMS,
CONPOTUBIIEHUSI NPU MaApPAJUIETIBHOM M IIOCJIEI0BATEIbHOM COEAMHEHUHU IPOBOJHUKOB, YAEIBHOTO
CONPOTUBIIEHUSI TPOBOJHUKA, PAaOOTBl U MOIIHOCTH 3JIEKTPUYECKOTO TOKA, KOJMYECTBA TEIUIOTHI,
BBIJICJIIEMOTO NPOBOJAHUKOM C TOKOM, €MKOCTH KOHJIEHCcaTopa, paboThl 3JIEKTPUUYECKOrO I0JIs
KOHJIEHCATOPa, SHEPTHH KOH/IEHCATOPa;

— [OHUMAaHME CYTU METO0/1a CIIEKTPAJILHOTO aHAJIN3a U €r0 BO3MOYKHOCTEH;

— YMEHHE HCIOJIb30BaTh MOJIyYEHHbIE 3HAHUS B MOBCEAHEBHOW KU3HU (IKOJIOTHs, OBIT, OXpaHa

OKpYKarolllen cpe/ibl, TeXHUKA 0€30MacHOCTH).

KBaHTOBBIE SIBJICHUS

[IpenMeTHBIMU pe3ysIbTaTaMU OCBOEHUS TEMBI SIBJISIOTCS:

— MOHUMAaHME U CIIOCOOHOCTh OMMCHIBATH U OOBSCHATH (PU3UUECKUE SIBICHUS: PAaIHMOaKTUBHOCTD,
MOHM3UPYIOIIHNE U3JTyUEHUS;

— 3HaHME M  CHOCOOHOCTh  JlaBaTh  OINpPEAETCHUS/ONUCAaHUs  (PU3NYECKUX  MOHSTHUMN:
pPalMOaKTUBHOCTh, anb(a-, OeTa- U raMMadacTUIlbl; (PU3MUYECKUX MOJENeH: MOAEIN CTPOCHHUS aTOMOB,
npezioxkeHHsie J{. Tomconom u 3. PesepdopioM; mpoTOHHO-HEUTPOHHAsS! MO/IEb ATOMHOTO S1/1pa, MOJIEINb
nporecca JENEeHUs sApa aroMa ypaHa; (U3NYECKUX BEIMYUH: IOIVIOIIEHHAs J03a W3IIy4eHHUs,
KOA((UIIMEHT KauecTBa, IKBUBAJICHTHAs /1034, IEPUO/] TIOJTypacnana;

— YMEHHE€ NPUBOAMTH MPUMEPHI U OOBSICHATH YCTPOHCTBO M MPHUHLUIN ACUCTBUS TEXHHUUECKUX
YCTPOMCTB U YCTAaHOBOK: cueTuukK [ eiirepa, kamepa BunbcoHa, my3slpbKoBasi Kamepa, sIAEpHBIN peakTop Ha
MEJUICHHBIX HEUTPOHAX;

— YMEHHE U3MEPATh MOIHOCTb JJO3bl PAIMOAKTUBHOTO U3JIy4€HHUsI OBITOBBIM JO3UMETPOM;

— 3HaHue (OPMYIUPOBOK, MOHMMAHUE CMBICIAa U YMEHHE IPUMEHSTh: 3aKOH COXPaHEHHS
MacCcOBOI'0 YHCJIa, 3aKOH COXPAHEHUS 3apsi/ia, 3aKOH PaJUOAKTUBHOTO paclajia, IPaBUjI0 CMEIIECHNUS;

— BJIa/ICHHE SKCIEPUMEHTAIbHBIMU METO/IaMU MCCIIE0BAHUS B MIPOIECCE U3YUYEHUS 3aBUCUMOCTH
MOIIIHOCTH M3JTy4eHUs POAYKTOB paciaja pajoHa OT BpEMEHH;
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— INOHUMAaHHUEC CYTU SKCIICPUMCHTAJIbHBIX MCTOJO0B UCCIICAOBAaHM YaCTHII,
— YMCHHUC HCII0JIb30BaTh IMOJJYUYCHHBIC 3HAHHSA B HOBCG,Z[HCBHOﬁ KHU3HHU (6BIT, OKOJIOrusA, OoXpaHa

OKpYKarolllel cpeJibl, TEXHUKA O€3011aCHOCTHU U JIp.).

Ctpoenne u 3BoJI0Nus Beenennoii

[IpenMeTHBIME pe3yJIbTaTaMU OCBOSHUS TEMBI SIBJISIOTCS:

— MPEJICTaBICHIE O COCTaBe, CTPOCHUH, TIPOUCXOKIEHUU 1 Bo3pacTe COHEYHON CUCTEMBI;

— YMEHHME NPUMEHATh (U3MYECKHE 3aKOHBI Al OObsICHeHMs JBIKeHHsS MaHeT CoJHEeYHOM
CUCTEMBI;

— 3HAHWE U CTIOCOOHOCTH JIaBaTh OMPE/CIICHUs/OMUCAHUS (PU3NISCKUX MTOHITHIA: T€OIICHTPIUIECKast
Y TEITMOLICHTPHYECKAsT CUCTEMBI MUPA;

— oObsicHenue cytu dpdekra X. [Jomnepa; 3Hanue GopMyaHupoBKHU U 00BICHEHUE CYTH 3aKOHA D.
Xabbma;

— 3HAHWE, YTO CYNICCTBEHHBIMU ITapaMeTpaMH, OTIUYAIOIINMHU 3BE3JIbI OT IUIAHET, SIBIISIFOTCS WX
Macchl U HMCTOYHHKH JHEPTUU (TEPMOSJICPHBIE pEaKlIMW B HEIpax 3Be3J] W PaJlOaKTHBHBIC B HEIPax
IUTAHET), YTO 3aKOH D. Xab0ia sBUICA SKCIEPUMEHTAIbHBIM MOATBEPKACHUEM MOJICIH HECTAaI[MOHAPHON
Bcenennoi, otkpbiTolt A. A. @puamMaHom;

— cpaBHHBaTh (DU3WUYECKHE © OpPOUTAIBHBIC TApaMETPhl IUIAHET 3EMHOW TPYIIBl  C

COOTBCTCTBYHOIIMMU IMapaMETpaMi IJIAHCT-TUTAHTOB 1 HaXOUTb B HUX O6HICC " pa3jinuHoOC.

Buinycknuk nonyuum 603M0M#CHOCHb HAYYUMBCA .

* 0CO3HABAMb YEHHOCMb HAYYHBIX UCCAE008AHUL, POIb PUIUKU 8 pACUUpeHuU NPeOCmasieHull 0o
OKpYdHcaloujem mupe u ee 8Kia0 8 yayuuleHue Kaiecmaa HeusHu,

*  UCNONBL306AMb  NpUEMbl NOCMPOCHUST (DUUYECKUX MOOelel, NOUCKa U  DOopMyIupoBKU
O00KA3aMenbCme  BblOGUHYMbIX — UNOMe3 U  MEeOPemuyeckux 6bl600068 HA OCHO8E IMAUPUYECKU
YCMAHOBNIEHHbIX (haKmos;

* CpasHUBAMb MOYHOCMb USMEPEHUS (QUIUYECKUX GETUUUH NO BeIUYUHE UX OMHOCUMETbHOU
noSpewHOCmuY npu NPOBEOeHUU NPSIMbIX USMEPEHUIL,

* CamMocmosimenvbHo npo8oOUMb KOCEEHHbIE USMEPEHUS U UCCIe008AHUS DUUUECKUX GEeNTUUUH C
UCNONB308AHUEM PATUYHBIX CNOCOD08 USMEPEHUSl PUUYECKUX 8eTUUUH, 8bLOUPAMb CPeOCmEd U3MepeHUs
C yuemom Heobxo0uMotl moYHOCMU usMepeHutl, 060CHO8bl8aMb BbIOOP CNOCOOA UBMEPEHUsl, AOeKBAMHO20
nocmasnenHol 3a0aye, npo8ooUMb OYEHKY 00CMOBEPHOCMU NOJIYYEHHbIX Pe3yIbmamos,

* BOCNPUHUMAMb UHGOPMAYUIO PUIUYECKO20 COOEPHCAHUS 8 HAYUHO-NONYIAPHOU Jumepamype u
CpeoCcmeax maccosol uHgopmayuu, KpUmudecku oyeHusams NOJIYYeHHYI0 UH@OPpMayulo, aHaiusupys ee
cooepacanue u OaHHvle 00 UCMOYHUKE UHGoOpMayul,
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* co30asamv cobCcmeeHHble NUCbMEHHbIe U YCMHble CO0OWEeHUS 0 PU3UYUEeCKUX A8NeHUAX HA OCHO8e
HEeCKONbKUX UCMOYHUKO8 UHGOpMayuu, conposoxicoams 6biCMYNIeHUe npe3eHmayuel, y4umoleds
0CcObeHHOCMU ayOUMOPUU C8ePCMHUKOB.

OObecrieunTh JTOCTIIKEHUE IIAHUPYEMBIX PE3YJIBTaTOB OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOU
IpPOrpaMMBbl, CO3JaThb OCHOBY JUISI CAMOCTOSATEIBHOTO YCHEIIHOTO YCBOEHHUS OOydaloIIMMHUCS HOBBIX
3HaHUW, YMEHUH, BHUJIOB M CIIOCOOOB JEATEIbHOCTH JOJDKEH CHCTEMHO-AEATEIbHOCTHBIM moaxona. B
COOTBETCTBUU C ITHM MOJIXOJOM WMEHHO aKTUBHOCTH OOYYAOIIUXCSI MPU3HACTCS OCHOBOW JTOCTHIKEHUS
Pa3BHUBAIOIINX IeJIel 00pa30BaHUs — 3HAHUS HE TIEPEAAOTCS B TOTOBOM BHJIE, a TOOBIBAIOTCS yUAIIUMHUCS
B [IPOLIECCE T03HABATEIbHOM JESTEIBHOCTH.

OpHuM U3 MyTell MOBBINICHUS MOTHBAIMHU U 3(P(HEKTUBHOCTH y4eOHOU JESTENbHOCTH B OCHOBHOM
LIKOJIE SIBJISICTCSI BKJIKOYEHHME YYALIUXCS B YUEOHO-UCCIE008AMENbCKYI0 U NPOEKMHYI0 0esamenlbHOCMb,
KOTOpasi UMEET CJIEeYIOIINe OCOOEHHOCTH:

1) menu u 3agayd 3TUX BHJIOB JIEATEIBHOCTH YYaIIUXCSA ONPEACNSIOTCA KaK UX JMYHOCTHBIMH
MOTHUBAaMH, TaK U COLMATbHBIMU. DTO O3HAYAeT, YTO TakKas JAEATEeIbHOCTh JOJDKHA ObITH HamlpaBleHa He
TOJIFKO Ha TOBBIIICHUE KOMIETCHTHOCTH IMOAPOCTKOB B IPEJAMETHON OO0JIACTH OIPENCICHHBIX YYeOHBIX
JUCHUTUIMH, HE TOJBKO HA pa3BUTHE HMX CIIOCOOHOCTEH, HO M Ha CO3JaHUE MPOAYKTa, HWMEIOIIETO
3HAYMMOCTb ISl APYTHX;

2) yueOHO-UCCIIeIOBATEeNbCKas U MPOEKTHAs JEATENbHOCTh JIOJDKHA OBbITh OpraHM30BaHa TaKUM
o0pa3oM, 4YTOOBI YydYallMecs CMOIVIM peajn30BaTh CBOM MOTPEOHOCTH B OOIIEHUHM CO 3HAYMMBIMHU,
pedepeHTHBIMU TPyITIaMU OJTHOKIACCHUKOB, yunuTtened U T. 7. CTposi pa3auvaHOro pojaa OTHOIIEHUS B XO/I€
LEeJICHANPABIECHHOM, MOMCKOBOM, TBOPYECKON M MPOAYKTUBHOM AESATEIbHOCTH, MOAPOCTKHA OBJIAJEBAOT
HOpPMaMH B3aWMOOTHOIIIEHUH C Pa3HBIMU JIIOJbMH, YMEHHUSIMH MEPEXOJUTh OT OJHOTO BHUJA OOIIECHUS K
IpyroMy, TpUOOpPETalOT HaBBIKM WHANBUAYAIBHONH CaMOCTOSATENbHOW pabOThl M COTPYIHHUYECTBA B
KOJUICKTHUBE;

3) opranuzamusi y4eOHO-UCCIEAOBATEIILCKUX M TMPOEKTHBIX PabOT IIKOJBHUKOB O00ECIeYnBaET
COUeTaHHE Pa3MYHBIX BUJOB TMO3HABATENHHOUN AEATETHHOCTU. B 3TUX BHIaX NEATEIHbHOCTH MOTYT OBITh
BOCTPEOOBAHbBI MPAKTUYECKU IFOOBIE CIMOCOOHOCTH MOAPOCTKOB, PEATM30BAHBI JTUYHBIE MPUCTPACTHS K

TOMY WJIK UHOMY BUAY ACATCIIBHOCTHU.
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Conep:xxanue Kypca

Du3uKa 1 ee PoJib B IO3HAHUHU OKPYKAOIIEr0 MUPA
®uszuka — Hayka o npupoge. Dusmyeckue tTena U sABiaeHusd. DPuU3NUECKUE CBOMCTBA TEl.
Habmonenue u onucanue puzndeckux spaeHUd. OU3NYecKuil SKCriepuMeHT. MoeTpoBaHue SBICHUN U
00bEeKTOB mnpHuponbl. Pusznyeckue BeaUUUHBL. V3MepeHus (QU3MUECKUX BEJIWYMH: JUIMHBI, BPEMEHH,
temneparypbl. dusndeckue npubopsl. MexayHaponHas cucremMa eIuHull. TOYHOCTh M IOIpPEIIHOCTb
n3mepeHuil. dusnyeckrue 3aKOHbI U 3aKOHOMEpHOCTU. Pu3uka M TexHuKa. HaydHbI MeTOA MO3HaHUS.

Posb ¢pu3uku B GopMUPOBAHUH €CTECTBEHHO-HAYYHON IPAMOTHOCTH.

Mexanuueckue siBJeHHUs

Mexanuueckoe  JBUKEHHME. MarepuasibHasg TOYka Kak MoOJEIb  (U3MYECKOro  Tela.
OTHOCHUTEIBHOCT MEXAHUYECKOTO JBMKEHMS. ['€OLleHTprYecKas M TeIMOLEHTPUYECKas CUCTEMBI MUpA.
Cucrema otcuera. Pu3uyeckue BEIMYUHBI, HEOOXOIUMBIC JIi ONMMCAHUS JBMKEHMs, U B3aMMOCBS3b
MEX1y HUMHU (IIyTh, IEpPEMEIIEHUE, CKOPOCTh, YCKOpEHHE, BpeMs [JBUXKEHMs). PaBHOMepHOe u
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE ABIKEHHE. ['paduky 3aBUCUMOCTH KHHEMAaTHYECKHX BEIMYMH OT
BPEMEHM IIPY PABHOMEPHOM M PABHOYCKOPEHHOM JBM)KEHHU. PaBHOMEpHOE IBHIKEHHE IO OKPYKHOCTH.
WNuepuusa. UueptHocTh Ten. B3aumopeiictBue Tten. Macca tena. M3mepenue maccel Tena. IlnotHocTs
BeuiectBa. Cuna. Egunuust cunel. MHepumanbHas cucrema orcuera. 3akoHbl HberoTona. CBoboaHoe
nageHue ten. Cuna TspkecTU. 3aKOH BCEMHUpPHOTo TsaroreHus. VckycctBeHHble criyTHHKM 3emun. Cuna
ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocTs. CBsizb MeXIy CHIIOW TsSKeCTH M Maccod Tena. Cuna
TSOKECTH Ha JpYrux IutaHerax. /lunamomerp. CloKeHHME OBYX CHWJI, HAIllPABJIECHHBIX IO OJHOW IPSIMOM.
PaBnopeiictBytomas cun. Cuna tpenus. Tpenue ckonbxkeHus. Tpenue mnokos. TpeHue B mpupojie u
texuuke. Ucxkyccmeennvie cnymuuxu 3emaul (1 KypcuBom oTMeueH Marepuan, HEOOsS3aTeNbHBIN s
usydeHust.). [lepseas Kocmuueckas ckopocme.

Wmnynbe. 3akoH coxpaHEeHUss HMIyJabca. PeakTuBHOe jaBwkeHHe. MexaHnudeckas pabora.
MomHoctb. OnHeprus. IloreHumanbHass W KuHeTWyeckas »dHeprus. [IpeBpaieHue oxHOro BHJA
MEXaHUYECKON IHEPTUU B APYroi. 3aKOH COXpPAHEHHUs IMOJTHOW MEXaHWYECKOU dSHEPIHH.

[IpocTble Me€XaHM3MBI. YCIOBHUS PaBHOBECHsS TBEPAOIO TEJIA, UMEIOLIEr0 3aKPEIUIEHHYIO OCh
nBukeHus. MomeHT cuiiel. LleHTp Tsbkectu tena. Peruar. PaBHoBecue cun Ha pbryare. Pbluaru B TEXHUKE,
ObITy ¥ mpupojie. [lonBukHbIE 1 HEMOABUXKHBIE OJ0KH. PaBeHCTBO pabOT MpH KCIIOJIB30BAHUU MPOCTHIX
MEXaHHU3MOB («30JI0TO€ MpaBuiIo» MexaHuku). Bunel paBHoBecusi. KoadduuumeHnt nonesHoro necTus
MEXaHHU3Ma.

Hapnenue. JlaBnenue TBepAbIX Ten. Enuuunsl usmepenus nasieHus. CrocoObl H3MEHEHUs

JaBJICHHA. I[aB.HeHI/Ie raza. OOBbscCHEHUE JaBJICHHUA Ta3a Ha OCHOBC MOJICKYIIIPHO-KUHCTHYCCKUX
21

MYHULMMAJIbHOE OBLLEOGPA3OBATE/IbHOE YYPEXXAEHUE "rMMHA3US UMEHU CEPTUSI PALOHE)XXCKOTO I. AOLLKAP-OJ1bI", Cypkos EsreHnii lOpbesuy,

[OupekTop
21.04.2023 14:00 (MSK), CepTtudmkaT 84F213428C543B15AC3B811CIFA66894




npencrapieHui. [lepenaya qaBneHus razamu u KuIKocTsIMU. 3akoH [lackans. JlaBieHne »XUAKOCTH Ha THO
u cteHku cocyna. Coolmmaronuecs cocyanl. ATMocdepHoe naBieHne. MeTosl u3MepeHust aTMOChEpPHOTOo
nasnenus. Oneir Toppuuennu. bapomerp-anepous, MmanomeTp. ATMOC(epHOE AaBICHHE Ha pa3IMYHBIX
BbicOTaXx. ['miapaBnuyeckue MexaHus3Mmbl (mpecc, Hacoc). [lopmiHeBoil KuUIKOCTHBIM Hacoc. JlaBieHue
JKUJKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TeJo. 3aKoH Apxumena. Y ciaoBus maBaHus Tei. [lnaBanue ten u
cynoB. Bo3nyxoriaBanue.

Konebarenpnoe nBmwxkenue. Komebanuss rpy3a Ha npyxkuHe. CBoOoaHble KoyeOaHUS.
KonebarenpHas cucrema. MasTHUK. AMIUIMTYIA, TEPHOJ, 4YacToTa KoiebaHuid. [apmonuueckue
konebanus. llpeBpalleHne »SHEPruu MpU KoieOaTeJbHOM JABW)KEHHUU. 3aTyXarollue KoseOaHus.
Bremyxaennsie koneOanus. Pezonanc. Pacripoctpanenue xonebanuii B ynpyrux cpenax. Ilomepeunsie u
IIPO/I0JIbHBIC BOJIHBL. J[THA BOMTHEL. CBSI3b JJIMHBI BOJIHBI CO CKOPOCTBIO €€ PACIPOCTPAHEHUS U IEPHOIOM
(wactotoii). 3ByKoBble BOJHBI. CKOpPOCTh 3ByKa. BrpicoTa, TeMOp M TPOMKOCTH 3BYKa. DX0. 3BYKOBOM

pE30HaHC.

TenioBble ABJICHUS

CrpoeHnue BemecTBa. ATOMBI U MOJIEKYJIbl. ONBITHI, 10Ka3bIBAIOIIME ATOMHOE CTPOECHUE BEILLECTBA.
TennoBoe ABMXKEHHME aTOMOB U MouieKysl. bpoyHoBckoe aswmkenue. Juddys3us B rasax, KHUAKOCTIX U
TBEpAbIX Tesax. BsaumopeiicTBue uacTull BellecTBa. ArperaTHbleé COCTOSIHMSI BeulecTBa. Mojenu
CTPOEHUS TBEPIBIX TEJ, KHUAKOCTEH U ra3oB. OObsICHEHHE CBOICTB ra3oB, *KHMJKOCTEH M TBEPJIbIX TEJ Ha
OCHOBE MOJIEKYJISIPHO-KMHETUUECKUX MPEACTABICHUM.

TennoBoe nBmwxenue. TemmoBoe paBHOBecwe. Temmeparypa. BuyTtpenusisi sneprus. Pabora u
remonepenaya. TemnonpoBoaHocts. Konsekius. M3anydenue. [IpuMepsl Tersionepenauv B IpUPOAE U
TexHuke. KomuuecTBO TemIoTel. YenbHas TEINIOEMKOCTh. Pacder KoyiMuyecTBa TEIUIOTHI  IIPH
TeriooOMeHe. YjenbHas TeIUIoTa CropaHMs TOIUIMBA. 3aKOH COXPAaHEHHs W TPEBpAIECHUs SHEPruu B
MEXAHUYECKUX M TEIUIOBBIX Mponeccax. 1lnaBnenne m orBepacBaHNe KPUCTAUIMYECKUX Tell. Y eibHast
Teriota IuiaBneHus. Mcnapenune n koHaeHcauus. Kunenuwe. 3aBUCMMOCTb TeMIlepaTypbl KHIIEHHUS OT
NaBlieHUs. YJenbHas TeroTra mapooOpa3oBanus. BrnaxknocTe Bozayxa. OObSICHEHHE W3MEHEHUS
arperaTHOrO COCTOSIHMS BEILECTBA HA OCHOBE MOJIEKYJISIPHO-KMHETUUECKUX NpeAcTaBleHuil. Paboma 2aza
npu pacuwupenuu. IIpeoOpazoBaHre 3HEPrUM B TEIUIOBBIX MallMHax. J[BUrateiab BHYTPEHHETO CrOpaHUs.
[TapoBass Typ6una. KIIJl temmoBoro aBurarens. JDKkojnocuueckue npoodiemvl UCNOIb308AHUS MEN08bIX

MAUUH.

3ﬂeKTpOMaFHI/ITHbIe ABJICHUA
OnexTpuszanus ¢puzndyeckux tei. [[Ba poaa anexTpuueckux 3apsioB. BzauMmopaeiicTBrue 3apsKeHHBIX

TCII. [[eJ'II/IMOCTL SJICKTPHUYCCKOI'0O 3apsaa. QHCKTpOH. 3aKkoH COXPAHCHUA DJICKTPUYCCKOI'0 3apsaa.
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[IpoBOTHUKY, AMAJICKTPUKU W TOITYIMPOBOIHUKH. DJIEKTPOCKOIM. DIEKTPUUYECKOE TOJI€ KaK OCOOBIM BHJT
Matepuu. CTpoeHue aroma. Hanpsowcennocms s1ekmpuiecko2o nosis. JIedcTBre 3J1eKTpUYEcKOoro noiis Ha
anieKTpudeckue 3apsibl. KongeHncarop. DHeprus aIeKTpUYeCcKoro 1nossi KOHJAeHcaTopa.

OnexTpuueckuid Tok. lcTouHnKH Toka. DieKTpuuecKkas Lelb U ee cocTaBHble yacTu. Hampasnenue
U JIeUCTBUS BJeKTpuyeckoro Toka. Hocurenu snexkrpuueckux 3apsaoB B Meramwiax. Cuna TokKa.
DJIEKTPUYECKOE HAMPSIKEHUE. DIEKTPUUECKOE CONPOTUBIECHUE NMPOBOAHUKOB. EMUHUIIBI CONPOTUBIICHUSI.
3aBUCUMOCTh CHJIBI TOKAa OT HampsbkeHus. 3akoH Owma Juisl ydacTka Lenu. YJIelIbHOE CONMpPOTUBIICHUE.
Peocrarsl. [locnenoBarenpHoe U napajjiesibHOE COEIMHEHNE MPOBOIHUKOB. PaboTa ayieKTpudeckoro mos
10 MEPEMEUICHUIO IEKTPUYECKUX 3apsiioB. MOIIHOCTE 3JIeKTpUuuecKkoro Toka. Harpesanue npoBogHUKOB
3JIEKTPUYECKUM TOKOM. 3akoH Jlxoyns—IJleHna. DIeKTpUYecKue HarpeBaTelbHbIE M OCBETHTEIIbHBIC
npubopsl. KopoTtkoe 3ampikanue. [IpaBuiia 6e30nacHOCTH U padoOTE € AIIEKTPOIPUOOPAMH.

OmneiT Opcrena. MarautHoe nosae. WHAyKIys MarHuTHOro noJjisi. MarHuTHoe noJie IpsMOro TOKa.
MarnuTtHoe nojie Karymku ¢ TokoM. IloctosiHHble MarHuTBl. MarHuTHOE 1MoJ€ MOCTOSIHHBIX MAarHUTOB.
MarnutHoe none 3emnu. B3aumopeiictBue MarHuToB. JleiiCTBME MArHUTHOTO MOJS HA IMPOBOJHUK C
TOKOM. DJIeKTpudeckuil Asurareib. OTHOPOAHOE U HEOJHOPOAHOE MarHuTHOE noJie. [TpaBuiio OypaBuuka.
OO6HapyxeHrne MarHuTHOro mojs. JleiicTBe MarHMTHOTO IOJISI HA MPOBOJHUK C TOKOM U JBUXKYIIYIOCS
3apspkeHHYro yactuny. Cuna Amnepa u cuna Jlopenya. IlpaBuno neBoil pyku. MarHuTHbIi OTOK. OTBITHI
@apanes. DnekrpoMarauTHas uHAyKusA. Hanpasinenne nuaykunonHoro toka. [IpaBuno Jlenua. SIBnenue
CaMOMHIYKIUU.

OnektpoMarHuTHble KoneOanusi. KonebarenbHblii  koHTyp. Ilepemennbiii TOk. ['enepatop
nepeMeHHoro Toka. [IpeoOpasoBaHusi 3HepruM B 3JeKTporeHeparopax. Ipancdopmarop. Ilepemaua
JNEKTPUYECKON SJHEPTUH HA PACCTOSHUE. DIEKTPOMAarHUTHOE T0JI€. DJIEKTPOMarHuTHele BOJIHBI. CKOpPOCTH
pacrpoCTpaHEHUs] DJIEKTPOMAarHUTHBIX BOJH. BiMsHME DJIEKTPOMarHUTHBIX W3JIyd€HUH Ha JKHUBbIE
opranu3Msl. [Tomyuenue 3meKTpoMarHUTHBIX KojeOanui. [IpuHINIIBI paAMOCBSA3H U TEIEBHUICHUS.

OnekTpomMarHuTHas mnpupoga cBera. Ckopocth cBera. HWcrounwku cBeta. [IpsmonmneitHoe
pacripocTpaHeHue cera. OTpakeHHe cBeTa. 3aKOH OoTpakeHHUs cBera. Ilnockoe 3epkano. M3o0paxkenue
npeaMera B 3epkane. IIpenmomiienne cBera. 3akoH npenomieHus cBeta. JImn3pl. DOKycHOE paccTosiHME
auH3bl. Onrtudeckas cwia JuH3bL. M300pakeHus, naBaeMble JIMH30M. [71a3 Kak onTuyeckas CHCTEMA.
Ontuueckue npubdopsl. [Ipenomnenue cBera. [lokazarens npenomnenus. Jucnepcust csera. L{Bera Ten.

Crniexktporpad 1 CueKTpocKom. THUIIBI ONTHYECKUX CHEKTPOB. CnekmpanbHbllli aHalu3.

KBanTOBbBIC ABJICHUSA

CTpOCHI/IC aTOMOB. HnaHeTapHaﬂ Mozeab aroma. llorjomeHue u HUCITYCKAaHUC CBCTa aTOMaMH.

[IpoucxoxaeHune TMHEHYaTHIX crieKTpoB. OnbITel Pe3epdopra.
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PannoakTMBHOCTh KaK CBUIETEIHCTBO CJIOKHOTO CTPOSHUS aToMoB. Anbda-, Oeta- W Tramma-
n3nydeHus. PainoakTuBHBIE peBpalleHus] aTOMHBIX sjep. CoxpaHeHue 3apsI0BOI0 U MacCOBOTO YHMCE
npu siaepHbix peaknusx. [lepuoa monypacnaga. 3akoH pagMoOAaKTUBHOIO pacmnaaa. DKCIEPUMEHTaIbHbIE
METO/IbI uccaenoBanus yactull. [IpoToHHO-HEUTpOHHAs MOJENb Anpa. PU3HUYECKUN CMBICIT 3apsSA0BOTIO U
MaccoBoro unceln. M3oronsl. IlpaBuna cmemenus mis anbda- U OeTa-pacraga MpH SACPHBIX PEAKIUSX.
OHeprusi cBA3W 4vacTull B snape. Jlenenuwe sgep ypana. llennas peakuusi. SlnepHasi SHepreTuka.
DKkonornyeckue mpobiaeMbl paboThl aTOMHBIX 3JIEKTpocTaHIMi. Jlo3umerpus. BiusHue paanoakTHBHBIX

U3JTy4eHUH Ha )KUBble opraHu3Mbl. TepmosaepHas peakuus. Mcrounuku sueprun CosHLa U 3Be37.

Ctpoenue u 3Bog0NNS Beenennoii
FeOHCHTpI/I‘-IeCKaﬂ N TCIHUOUCHTPUYCCKAad CUCTEMbI MHUpaA. COCTaB, CTPOCHUC U HNPOUCXOKICHUC
Coimeuynont cucrteMbl. Dusnueckas npupoaa HebecHbIx Tea ConHeuHo# cucreMsl. [lnaHeTsl U Manble Tena
CoJIHEYHON CHCTEMBI. CTpOGHI/Ie, HU3JIYUYCHUC U DSBOJJIOLUSA COJ'IHI_Ia n 3BEC31. CTpO@HI/Ie 1 3BOJIFOLIUA

Bcenennoii. ['unoresa bosbiioro B3psisa.

JlabopaTopHbie padoThI
1. Onpenenenuie EHbI JEICHUS U3MEPUTETHLHOTO TpUbdOpa.
2. 3mepeHue pa3MepoB MaJIbIX TEJl.
3. I3MepeHne Macchl Tejla Ha PhIYaKHbIX BECax.
4. Usmepenue o0beMa Tena.
5. Onpenenenue MIOTHOCTH TBEPJIOTO TeNa.
6. 'panyupoBanue npyXMHbI 1 U3MEPEHUE CHII JUHAMOMETPOM.
7. BpIICHEHHE 3aBUCUMOCTH CHWJIBI TPEHHMS CKOJBXKEHHA OT IUIOLIAJM CONPHUKACAIOUIMXCA Tel U
MPYKAMAIOLLEN CHUJIIBI.
8. OnpeneneHue BbITAIKUBAIOIIEH CHIIbI, IEHCTBYIONIEH Ha MOTPYKEHHOE B KUAKOCTD TEJNO.
9. BrisicHeHue yCIOBUH TJIaBaHUS TeJa B KUIKOCTH.
10. BrisicHeHHE yc0BHs paBHOBECUS pblyara.
11. Onpenenenune KII/I npu noaseme tena 1o HaKJIOHHOW MJIOCKOCTH.
12. Onpenenenne KOIMYECTBA TEIUIOTHI IPU CMEIIMBAHUU BOABI PA3HOM TEMIIEPATYPHI.
13. Onpenenenne yaeapHON TEIIIOEMKOCTH TBEPIOIO TENA.
14. Onpenenenne OTHOCUTEIBLHON BIIAXKHOCTH BO3/1yXa.
15. COopka 37eKTpUYEeCcKOH 1IeTH U U3MEPEHNE CUJIBI TOKA B €€ Pa3JInYHbIX y4acTKaXx.
16. I3MepeHne HanpsKeHNs HAa Pa3IMYHbIX y4acTKaxX dJEKTPUUYECKON LEH.
17. U3MepeHne cuiibl TOKa U €ro peryJimpoBaHUuEe PEOCTaTOM.

18. I/ISMCpCHI/Ie COIIPOTUBJICHHA ITPOBOJHUKA IIPU IMTOMOIIH aMIICPMETPa U BOJIBTMETpPA.
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19. 3mepeHne MOIITHOCTH B padOTHI TOKA B AJICKTPUYECKOM JIaMITe.

20. COopka AJIeKTpOMAarHuTa U UCTIBITAHUE €TO JACHCTBUSA.

21. V3yueHue 3eKTpUUECKOr0 ABUTATENsl IOCTOSIHHOIO TOKA (Ha MOJIENH).
22. 3y4eHue cBOMCTB N300pakeHUs B IMH3AX.

23. UccnenoBanue paBHOYCKOPEHHOTO JBUKEHHS 0€3 HadallbHOM CKOPOCTH.
24. VI3mepeHne YyCKOPEHHUs CBOOOTHOTO MaICHHUS.

25. WccrnenoBanue 3aBUCUMOCTH TIEPHOJA M YACTOTHI CBOOOJHBIX KOJCOAHWUN MasTHHUKA OT JUIMHBI €0
HUTH.

26. V3ydyeHue saBiI€HUA SJICKTPOMArHUTHOM MHTYKIIUH.

27. HabGnrofieHue CIJIOUIHOTO U JTMHEWYaThIX CIIEKTPOB UCITYCKaHUS.

28. 3MepeHne eCTeCTBEHHOTO paInaliiOHHOTr0 (hOHA JT03UMETPOM.

29. V3yuenue neneHus siipa aToMa ypana mo Gororpapuu TpEeKoB.

30. 3yueHue TpeKOB 3apsHKEHHBIX YaCTHIL [0 TOTOBBIM (poTorpadusim.
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TemaTn4yeckoe IJIAHUPOBAHUE

7 kJiaace

OcHOBHOe coiep:KaHue

KoanuecTBo 4yacoB

OcHoOBHBIE BU/IbI YU€OHOI 1eSITeJIbHOCTH

BYII

®Du3uKa u ee pPoJib B MO3HAHNH OKPYKAIOIIEr0 MUPA 4 — OOBSCHATh, OINUCHIBATh (PUIUYCCKUE SIBICHUS,
Ouzuka — Hayka o mnpupone. Dusuyeckue SBICHUSA, OTINYATh (PU3HUECKUE SBICHUSI OT XUMUYECKUX;
BEIIIECTBO, TeJO, Marepusi. Du3nyeckue CBOWMCTBA Tel. — TPOBOAWTH HAOMIOJACHUS (PUINYCCKUX SBICHHIA,
OcHOBHBIE METOIbI U3YUCHHUS, UX pa3TIHULe. aHAJIM3UPOBATh U KJIACCUDUIIUPOBATH UX;
[lonatue o d¢usnyeckoir BenuuuHe. MexayHapoIHas — pa3au4aTh METOJIbI U3YUYCHUS (DU3UKH;
cuctema eaunuil. [Ipocrelinme u3MepuTeNnbHble MPHOOPHI. — U3MEpATh PACCTOSHUS, TMPOMEKYTKH BPEMEHH,
Iena nenenus mkansl nprudopa. HaxoxaeHne morpenHoCcTr TeMIIepaTypy;
U3MEpEHHUSI. — 00pabartbIBaTh pe3yabTaThl U3MEPEHHIA;
CoBpeMeHHBIE TOCTHKEHUS HayKu. Posb (GU3WKK M YUCHBIX — MepeBOUTh 3HaYeHHS (pu3ndeckux BenwuuH B CU;
Hallled CcTpaHbl B Pa3BUTUU TEXHUYECKOIO Tporpecca. — BBIIETISTH OCHOBHBIC 3Tambl Pa3BUTHS (PU3UUECKON
BiusiHue TEXHOJIOTHYECKUX MPOIIECCOB HA OKPYKAIOIIYIO HAyKW W HA3bIBATh UMCHA BBIIAFOIINXCS YUCHBIX;
cpeny. — OMNpEAENATh LEHYy JAENEHUS LIKaIbl U3MEPUTEIHHOTO

npuodopa;
Jlabopamopnas paboma — TMPEACTaBIATh PE3YyibTaThl HM3MEPEHW B BHJE
1. Onpenenenue EHBI JSICHHUS U3MEPUTEIHLHOTO TPHOOpa. Ta0IuII;

— 3amuChIBaTh pE3ylbTaT U3MEPEHHS C Y4YETOM
Temvt npoexmos* MOTPEIITHOCTH;
«Dusnueckue TpuUOOpPHl  BOKPYr Hacy, «Duszmueckue — paboTaTh B rpyIIE;
SBJICHUS B XYyJIOXKECTBEHHBbIX mpousBeaeHusx (A. C. — COCTAaBJIIATH IUIaH MPE3CHTAUN
[Iymkuna, M. HO. JlepmontoBa, E. H. Hocosa, H. A.
Hexkpacosa)», «HobeneBckue naypearsl B 0071acTH (GU3UKN»
IlepBoHauya/ibHbIE CBeIEHUS O CTPOEHUN BellecTBA 6 — OOBSICHATD OTIBITHI, MIOITBEPIKTATOTITHE
[IpencraBnenuss o  crpoeHun  BemecTBa.  OTBITHI, MOJIEKYJISIPHOE ~ CTPOCHHME  BEUIECTBA, OMBITHI IO
MOATBEP)KJAIONINE, YTO BCE BEMIECTBA COCTOAT W3 OOHapYXCHHWIO CHJI B3aWMHOTO  TPHTSDKCHUS U

! Bo3moskHbIE (hOPMBI BBHINIONHEHHS: 0K/, CONPOBOXKIAEMBIH IPe3eHTaIMeN, KOMIIBIOTEPHAS aHUMAIIs, TabIHIa, pedepar, KpoccBOpi, HOTOATEO0M, H3TOTOBIEHHE MOJIEIH,
MakKeTa, NPUCIIOCOOICHH S, TTOITOTOBKA POJICBON MIPBl, BUKTOPHHBI, IEMOHCTPAIINS OTIBITOB.
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OcHoBHoOe coJepKaHue

KoauuecTBO 4acoB

OcHOBHbBIE BHU/bI yqeﬁnoﬁ HEATCJIBbHOCTH

BYII

OTIENBHBIX YacTull. MoJekyiaa — MenbYaidlias dYacTuia OTTAJIKUBAHUSI MOJICKYT;
BemiectBa. Pasmepsr monekyn. Jnudpdys3us B KHUIKOCTIX, — OOBACHATH: (pU3NYECKUE SBJICHUS HA OCHOBE 3HAHHMU
razax W TBepabix Tenax. CBs3p ckopoctu auddysun u O CTPOCHHH BENIeCTBa, OPOYHOBCKOE JIBMIKEHUE,
TemrepaTypbl Tesna. PU3MUECKH CMBICT B3aMMOJICHCTBUS OCHOBHBIC CBOWMCTBa MOJICKYN, sBieHHE Anupdy3nu,
Mosiekys. CylllecTBOBaHUE CUJI B3aUMHOIO IPUTSIKEHUS U 3aBUCUMOCTh CKOPOCTH TMpOTeKaHUus JupPy3un OT
OTTAJIKUBAaHUS  MOJICKYJI.  SIBIeHHMEe  CMauuMBaHHA | TeMIIEpaTyphI Tela,
HECMa4YHMBaHUs TeEIl. — CXEMaTH4eCKH H300pakaTh MOJEKYJIbl BOABI U
ArperatHpie cocTosiHUS BemiectBa. OCOOEGHHOCTH Tpex KUCIIOPOAA;
arperaTHpIX COCTOSHUM BemecTBa. OOBSICHEHHE CBOICTB — CpaBHHBATh pa3Mepbl MOJEKYJI pa3HBIX BEIIECTB:
ra3oB, OKMJKOCTEH ¥  TBEpAbIX Tel HAa  OCHOBE BOJIbI, BO3/YXa;
MOJICKYJISIPHOTO CTPOCHUSI. — aHAJM3MPOBATH PE3YNITATHl OIBITOB 1O JBIKCHHIO

MoJieKyn U Au(y3u;
3auem — TPUBOAUTH NpUMEpbl IU(DY3UN B OKpYyKaOIeM
no Tteme «llepBoHavanbHBIE CBENEHHS O CTPOCHUH MHpE, TPAKTUIECKOTO UCIIOJIb30BAHUS CBOICTB BELIECTB
BEIIIECTBAY. B Pa3IIMYHBIX arperaTHbIX COCTOSHUSIX;

— HaOII0AaTh M HCCIEOBATh SIBJIEHUE CMAayMBAaHUS U
Jlabopamopnas paboma HECMAaYMBaHHUSA TeJ, OOBSICHATH JaHHBIE SIBICHHS Ha
2. 3mepenue pa3smMepoB MajbIX TeIl. OCHOBE 3HaHUI O B3aUMOJIEHCTBUU MOJIEKYII;

— JIOKa3bIBaTh HAJIMYME PA3IHIUS B MOJECKYJISPHOM
Temvl npoexmos CTPOCHUHU TBEPJBIX TeN, MXHUJIKOCTEH M Ta30B; —
«3apoXIeHNEe U Pa3BUTHE HAYYHBIX B3TJISIOB O CTPOCHHH MIPUMEHSTH MTOJTydYeHHBIE 3HAHUS TIPU PEIICHUH 3a/1a4;
BemecTBay, «Jlnpdysus Bokpyr Hacy, «YAUBHUTENbHbIE — M3MEpATh pa3Mepbl MallbIX TeJI METOJOM pSJIOB,
CBOICTBA BOJIBI» pa3nuyarh CcrnocoObl M3MEPEHHs Pa3MEepOB MajbIX Te,

— TPEACTaBIATh pe3ylbTaThl H3MEpEeHUil B BuUJE

TaOJIHIL;

— paboTaTh B rpyrnre
B3aumopeiicTBue Tes 23 — OmnpenensTe: TPaeKTOPUIO JBIDKEHHUS Teja; Telo,

Mexanuyeckoe JBHXKEHUE. TpaeKkTopusi ABUKEHHUS Tena,
nytb. OcHOBHble enunHuibl yth B CH. PaBHOMepHOEe u
HEepaBHOMEPHOE JMBIKEeHNE. OTHOCUTEIHHOCTD JIBHIKCHHSI.

OTHOCHUTEIIBHO  KOTOPOI'O0  NPOMCXOJWUT  JIBUJKEHHE;
CPEAHIOI0 CKOPOCTh JIBUXKEHHUSI 3aBOJHOTO aBTOMOOMJIS;
IIyTh, IPOWJICHHBIN 3a JIaHHBIA IPOMEKYTOK BPEMEHH;
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OcHoBHoOe coJepKaHue

KoauuecTBO 4acoB

OcHOBHbBIE BHU/bI yqeﬁnoﬁ HEATCJIBbHOCTH

bBYII

CKOpOCTh PaBHOMEPHOTO M HEPAaBHOMEPHOTO JBHUXKEHUS.
Bektopuble u  ckajspHble  (U3NYECKHUE  BEIHYHHBI.
Onpenenenne ckopoctu. OnpeaesieHne MmyTH, MPONJIEHHOTO
TEJIOM MpPH PABHOMEPHOM JBMKEHHH, MO (opMmyrne H C
noMoIIbio rpadukoB. HaxoxieHue BpeMeH! ABYKCHUS TEI.
SBnenue unepuuu. [IposBrnenue siBiIeHUs UHEPIUU B OBITY U
TeXHHUKE. MI3MeHeHne CKOpPOCTH TeJl MPHU B3aUMOJECHCTBUU.
Macca. Macca — mepa nHepTHOCTH Tena. MHepTHOCTh —
cBoMcTBO Tena. OnpeneseHne Macchl Teja B Pe3yJIbTaTe ero
B3aUMOJICUCTBUSL C APYTMMU TelaMmu. BeisicHEeHUE ycioBui
paBHOBecHsl y4eOHBIX BecoB. [LIOTHOCTH  BemiecTBa.
W3meHeHue IIOTHOCTH OJIHOIO M TOrO € BEIeCTBA B
3aBUCHMOCTH OT €r0 arperaTHOro cocrosinus. Onpezaenenue
Macchl Tea Mo ero o0beMy M IUIOTHOCTH, 0ObeMa Tema Mo
€ro Macce U INIOTHOCTH.

W3meHeHne CKOpOCTU Tenna MpHU JIEUCTBUM HA HEro JIPYrux

TCJI. CI/IJ'Ia — HpI/I‘II/IHa N3MCHCHUA CKOpOCTI/I JBUXXCHUA,
BEKTOPHAs buznueckas BEJIUYHMHA. ['paduyeckoe
n3o0paxkenne cuibl. Cuiia — Mepa B3aUMOJIEHCTBUS TeTl.

Cuna Tsokectu. Hannuue TATOTEHUS MEXIy BCEMHU TEIaMH.
3aBUCUMOCTEL CHJIBI TSHKECTH OT Macchl Teiaa. CBoOomHOE
najgeHue tein. Bo3HukHOBeHME cuibl ynpyroctu. [Ipupona
CHIIBI YIPYTOCTH. OrnbITHBIE [MOJATBEPKIACHUS
CYyILIECTBOBaHMUS CHJIBI yIpyroctu. 3akoH ['yka. Bec Ttena.
Bec tenma — BekTopHas Qusnueckas BenwmunHa. OTInyue
Beca Tena OT CUibl TsokecTH. Cuila TSXKECTH Ha APYrux
IJIaHETaX.

N3yuenue ycrpoiictBa nuHamomerpa. M3mepeHus cui c
MOMOIIBI0  JTWHamMomeTpa.  PaBHonelcTByromas  CHJL.
CnoxxeHue ABYX CWJI, HAIpaBJIEHHBIX MO OJHOW MPAMOU B
OJHOM HaHpaBHeHI/II/I U B HpOTI/IBOHOJ'IO)KHI)IX. Fpa(bnqecxoe

CKOpOCTh TeJda 1o TpapuKy 3aBUCUMOCTH IyTH
PaBHOMEPHOTO JBUXKEHUS OT BPEMEHHU; IUIOTHOCTh
BEIIECTBA; MAacCy Tejla MO ero o0beMy M IUIOTHOCTH;
CUJIYy TSDKECTH IO M3BECTHOW Macce Tena; Maccy Tena o
3alaHHOM CUJI€ TSKECTH; 3aBUCUMOCTb HW3MEHEHUs
CKOPOCTH T€Jla OT MPUJIOKEHHON CUJIBL;

— JIOKa3bIBaTh OTHOCUTEIBHOCTD JBUKCHUS TEJA;

— pAacCUUTHIBaTh CKOPOCTh Te€la MPHU PaBHOMEPHOM U
CPEIHIOI0 CKOPOCTh IPU HEPAaBHOMEPHOM JIBUKEHUH,
CUWJIy TSDKECTHM M BEC Tela, PABHOJACUCTBYIOIIYIO JIBYX
CUII;

— pazauyarh pPABHOMEPHOE M  HEPABHOMEPHOE
JIBHKCHHE,

— rpaduyecku U300paxkaThb CKOPOCTh, CUITY U TOUKY €€
MIPUIIOKEHUS,

— HaxOJUTh CBSI3b MEXIY B3aMMOJCHCTBHEM Tel H
CKOPOCTBIO UX JIBUKCHHSI,

— YCTaHaBIIMBATh 3aBHCHUMOCTh H3MEHEHHUS CKOPOCTHU
JIBUKCHHSI TeJIa OT €T0 MAaCCHI,

— pa3inyaTh UHEPIHIO U UHEPTHOCTD TENa;

— OTIpPeNeNATh TUIOTHOCTD BEIIECTBa,

— paccUuTHIBATh CUJTY TSKECTU U BEC TeTa;

— BBIIEATH OCOOCHHOCTH IIJIAHET 3€MHOW TPYIIIBI U
TUTAHET-TUTAHTOB (pa3Iuyue U 00IIUe CBOWCTBA);

— MPUBOJIUTH TPUMEPHI B3aUMOICHCTBHS TEI,
MIPUBOJIAIIETO K U3MEHEHHIO UX CKOPOCTH; MPOSBICHUS
SIBJICHUSI WHEPIMH B OBITY; TPOSBICHHUS TITOTCHHS B
OKpYKaroIeM MUDE; BUJIOB nedopMmarum,
BCTPEYAIONIUXCS B OBITY; Pa3IMIHBIX BHJIOB TPEHUS;

— Ha3bIBaTh CIOCOOBI YBEIMYEHUS W YMEHbBIICHUS
CWJIBI TPEHUS;
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OcHoBHoOe coJepKaHue KonuyecTBo yacos OcHoBHbIe BU/bI y4e0OHOM 1eATeJbHOCTH
bYIl
n300pakeHre paBHOACUCTBYIOMIEH ABYX cwil. Cuiia TpeHwHs. — pacCUYUTHIBAaTh PABHOACUCTBYIOIIYIO IBYX CHUII,
W3mepenue cuiibl TpeHHs CKOJbXeHHs. CpaBHEHHME CHIIBI — IEPEBOJUTh OCHOBHYIO €IMHUILYy IIyTU B KM, MM, CM,
TPEHMSI CKOJIBXKEHHUS C CUJIOW TpeHus kaueHus. CpaBHEHHE JIM; OCHOBHYIO E€JMHMIy MAacChl B T, I, MI; 3HauU€HUE
CHJIBI TPEHHUsA ¢ BecoM Teina. Tpenue nokos. Poib TpeHus B TIOTHOCTH U3 Kr/M° B r/cm?;
TexHuke. CrocoObl yBETUUEHUS U YMEHBIICHUS TPCHHSL. — BBIpa)kaTh CKOPOCTH B KM/4, M/C;
— aHAJIU3UPOBATh TAOJUUHBIE JAHHBIE;
Koumponvnvie pabomut — paboTaTh ¢ TEKCTOM Y4eOHHKA, BBIICIATH TIABHOE,
no temMaM «MexaHudyeckoe —JBUKEHHE», «Maccay, CHCTEMaTU3UPOBATh U 0000IATh MOTYYEHHbIE CBEACHUS
«[InotHocTh  BemlecTBa»; 1o Temam «Bec  Tenmay, 0 Macce Tena;
«['paduueckoe n300pakeHue CUI, «Cuibn, —  [pPOBOJUTH  OJKCIIEPUMEHT  II0  HM3YyYEHUIO
«PaBHOJEHCTBYIOIIAs CUII». MEXaHUYECKOTO JIBM)KEHHUS, CPAaBHUBATb  OIBITHBIE
JaHHBIE;
Jlabopamopnuvie pabomoi — DKCIEPUMEHTAIBbHO HAXOAUTh PaBHOJEHCTBYIOILYIO
3. I3MepeHue Macchl Tena Ha PhlYaKHbIX Becax. JBYX CHII;
4. Usmepenue odbema Tena. — MPUMEHSATH 3HAHUS K PELICHUIO 3a/ay4;
5. Onpenenenue WIOTHOCTH TBEPAOIO Teja. — U3MEpPSTHh 00BEM Teja ¢ MOMOIIBI0 U3MEPUTEIBHOTO
6. I'pagyupoBaHue TpyXHHbBI UM  HU3MEPEHHE  CHUJI LHWIMH]IPA; TUIOTHOCTh TBEPJIOTO Tella ¢ MOMOIIbIO BECOB
JUHAMOMETPOM. Y U3MEPUTENIBHOTO LWINHAPA; CUITy TPEHUS C IOMOIIbIO
7. BbIsiICHEHHE 3aBUCHUMOCTU CHJIBI TPEHUS CKOJBXKEHHS OT JTMHAMOMETDA;
TUIOLIA/I COTIPUKACAIOLINXCS TEN U IPUKUMAIOLIEH CUJIBL. — B3BEIIMBaTh TEJO Ha Yy4yeOHBIX Becax M C UX
Temvt npoexmos TIOMOIIBIO ONPEAEIATh Maccy Tela;
«MHepuus B Xu3HM 4enoBeka», «llnmoTHocTh BemiecTs Ha — II0JIB30BAThCS Pa3HOBECAMHY;
3emsie u nmiaHerax ConHeyHOM cucteMbl», «Cuia B HalIMX — IpaayupoBaTh NpYyKUHY;
pykax», «Besnecyiee TpeHue» — IOJIy4aTh LKAy C 3aJaHHOM LICHOM JeJIECHUS;
—  aHaNU3MpOBATh  pe3yNbTaThl  HM3MEPEHUH U
BBIYHCIIEHUH, 1EJ1aTh BBIBOJIBI,
—  TpeACTaBIATh  pe3yNlbTaThl  U3MEpPEHUul U
BBIUMCIICHUH B BUJIE TAaOJIHII,
— paboTaTthb B rpynmne
JlaB/1eHHe TBePABIX TeJl, KUAKOCTEH U ra30B 21 — IlpuBoauTh IpUMEpHI, TOKA3BIBAIOLINE 3aBUCUMOCTD
Hasnenune. @opmyna juisi HaX0XKACHUS JaBJIeHUs. EauHUIIBI JIEUCTBYIOIIEH CHJIBI oT IJIOIIA TN OITOPBI;
29
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OcHoBHoOe coJepKaHue

KoauuecTBO 4acoB

OcHOBHbBIE BHU/bI yqeﬁnoﬁ HEATCJIBbHOCTH

bBYII

JaBJicHUs. BbISICHEHHE CIOCOOOB W3MCHECHHS JaBIICHUS B
ObITy U TexHuke. [[puuuHbl BOBHUKHOBEHUS JaBIICHUS Ta3a.
3aBUCUMOCTh JIaBJICHUS Ta3a JAHHOM Macchl OT oO0bema u
TeMriepatypbl. Pazmuuuss Mexay TBEpIAbIMU  TEJIAMH,
KUJKOCTAMU U ra3amu. [lepenaua naBiaeHust KHJIKOCTBIO U
razoM. 3akoH Ilackansg. Hanuuue naBneHuss BHYTpH
YKUJIKOCTHU. Y BEJTMUCHHUE IABJICHUSI C TITyOMHON MOTPY>KEHHUS.
O06ocHOBaHME PACIIOJIIOKEHHUSI TMOBEPXHOCTU OIHOPOTIHOM
KUJKOCTH B COOOILIAIOLIMXCS COCYaX Ha OJHOM YpOBHE, a
JKUJKOCTEN C pa3HOM IUIOTHOCTbIO — HA PA3HBIX YPOBHSX.
VYCTpOoUCTBO U IEHCTBHE LUTIO3A.

ATtMocdepHoe naBieHue. Bnusnue atmochepHOro qaBieHUs
Ha OKUBBIE OpPraHW3MbL. SIBJICHMS, TOATBEPKIAIOIIHE
CylecTBOoBaHHe aTMocdepHoro naBieHus. OrmnpeneicHue
atMocdepHoro nasieHus. Onbitr Toppuuennn. Pacuer cuibl,
C KOTOpOii atMocdepa TaBUT Ha OKPYKAIOIIHUE MPEIMETHI.
3HaKOMCTBO ¢ paboTOii MW yCTpOMCTBOM OapomeTpa-
aHepouna. lcrnonp3oBaHuE €ro MpPU METEOPOJOTHMUECKHUX
HaOMoZeHUsAX. ATMOChEpHOE MdaBJICHHE Ha Pa3IMYHBIX
BBICOTAX.

YCTpolcTBO M MPUHIKUIT AEHCTBUS OTKPBITOrO AKUJKOCTHOTO
U METaUNInYecKoro MaHoMeTpoB. [lpuHuun neicTBus
MOPIITHEBOTO JKUJKOCTHOTO HAacoca M THAPABINYECKOTO
npecca. DuznyecKkue OCHOBBI pPabOTHl THUIAPABINYECKOTO
npecca.

[IpyuunHbl BO3HUKHOBEHUS BhITaJIKUBaroIien cuibl. [Ipupoaa
BBITAJIKUBAIONIEH CUibl. 3akoH Apxumena. [limaBanue Ter.
VYcnoBus  1uiaBaHuMsT  Tell.  3aBUCHUMOCTb  TIyOWHBI
MOTPY)KEHHsS] Tela B JKUJAKOCTb OT €ro IUIOTHOCTH.
®u3nyecKkue OCHOBBI MIIABAHUS CYAOB U BO31YyXOILIABAHMUS.
BoaHbIil 1 BO3XYIIHBIN TPAHCIIOPT.

MOJATBEPKIAIOIIME CYLIECTBOBAHUE BBITAIKHUBAIOIICH
CUJIbI; YBEJIMYEHHUS IUIOIIAJAN OMOPbI Il YMEHBIICHUS
JABJICHUS,  COOOMIAIONIMXCS  COCYyIOB B  OBITY,
MPUMEHEHUS TOPIIHEBOIO KUJIKOCTHOTO Hacoca H
TUJPABIMYECKOrO Ipecca, IUIABAHUS PA3JIUYHBIX TEJN U
JKUBBIX OPTaHU3MOB, TJIaBaHMS U BO31YXOIIaBaHMUS;

— BBIUMCHATHL JaBJICHHE IO W3BECTHBIM Macce |
00BeEMy, Maccy BO3/yXa, aTMOC(EpHOE JaBICHUE, CUILY
Apxumesna, BBITAIKMBAIOIIYIO CHUJYy 1O JaHHBIM
SKCIIEPUMEHTA; — BbIPAXaTb OCHOBHBIC E€IUHUIIBI
nmaBnenus B klla, rlla;

— OTJIMYaTh ra3bl O UX CBOMCTBAM OT TBEPIBIX TEI U
JKUJIKOCTEH;

— OOBSCHATH: JABJCHHE Ta3a Ha CTEHKU COCyla Ha
OCHOBE TEOPUH CTPOCHUS BEUIECTBA, IPUUUHY MEPEIAUN
JABJIEHUSl JKUJKOCTHIO WIJIM Ta30M BO BCE CTOPOHBI
OJIMHAKOBO, BIIMSAHHE aTMOC(HEPHOTO JIaBJIICHHUS Ha
KUBBIE  OpPraHU3MbI, H3MEpPEHHE  aTMOC(EPHOTO
JABJIEHUS C MOMOIIBI0 TpyOku Toppuuenin, u3MeHeHHE
aTMoc(hepHOro NaBlIeHHUS N0 MEpPE YBETUYECHUS BBICOTHI
HaJl YPOBHEM MOps, IPUUYUHBI [UIABAHUS TEJ, YCIOBHUS
IIJIABAHUS CYZ0B, U3MEHEHUE OCAJIKU CYHA;

— QAHAIM3HUPOBATh PE3YJbTAThl JIKCHEPUMEHTA IO
W3YUYEHMIO JABJICHUS Ta3a, ONBIT 10 Nepefaye JAaBJICHUS
JKUJIKOCTBIO, OTIBITHI C BEIEPKOM APXUMENA;

— BBIBOAUTH GOpMyNly Jisi pacueTa JaBJICHUS
JKAJIKOCTH Ha JIHO WM CTEHKHU COCYJa, JJISI ONpEeaeTICHUs
BBITAJIKMBAIOIIECH CHIIBI;

— YCTaHaBJIMBaTh 3aBUCMMOCTh U3MEHEHUS JaBJICHUS B
KUJIKOCTHU U Ta3€ C U3BMEHEHUEM TITyOUHBI;

— CpaBHHMBATh aTMOC(HEpPHOE NIaBJICHWE Ha Pa3IUYHBIX
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OcHOBHbBIE BHU/bI yqeﬁnoﬁ HEATCJIBbHOCTH

bBYII

Kpamrospemennvie konmponvtwvle pabomul
o teMe «/laBineHue TBEpAOro Teiay; 1no teMe «J/laBienue B
JKAIKOCTU U rase. 3akoH [lackamsy.

3auem
1o TeMe «JlaBiieHre TBEPABIX TEIl, )KUJIKOCTEN U ra30B»

Jlabopamopuvie pabomul

8. OmpeneneHue BHITATKUBAIOIICH CHUIIBI, ICUCTBYIOIIECH Ha
MOTPYKCHHOE B )KHJIKOCTh TEJIO.

9. BeIsicHeHHE YCIIOBHI TUTaBaHUS Teja B KHKOCTH.

Tembl npoexmog

«Taitapl  nmaBnenusi», «Hyxna mm 3emie aTmocdepay,
«3a4eM HYKHO HU3MEpATh JaBIeHHE», «BpITankuBaromas
cuia»

BBICOTAX OT MOBEPXHOCTH 3eMJIH;

— Ha0I0aTh OMBITHI [0 M3MEPEHHUI0 aTMOCHEPHOTO
JIaBIICHUS U JAETIaTh BBIBOJIBI;

— pa3anyaTh MAaHOMETPHI MO LIEJISIM HCIIOIb30BaHUS;

— yCTaHaBJIMBaTh 3aBUCHMOCTb MEXKIYy H3MEHEHUEM
YPOBHS )KMJIKOCTH B KOJIEHAX MAaHOMETPA U JIaBIICHUEM;
— JIOKa3bIBaTh, OCHOBBIBAasCh Ha 3akoHe Ilackans,
CYLIECTBOBAaHHE BBITAIKUBAIOIICH CHIIBI, JEHCTBYIOLIEH
Ha TeJIo;

— YKa3blBaTh MPHUYMHBI, OT KOTOPBIX 3aBUCUT CHIIA
Apxumena;

— paboTarhb € TEKCTOM Yy4YeOHHKA, aHaJIU3UPOBATH
(hopMyitbl, 06001IaTh U JIeTIaTh BBIBOIBL;

— COCTaBIIATH IUIaH MIPOBEJICHUS OIBITOB;

— TPOBOJHTH OIBITHI IO OOHAPYKEHHUIO aTMOC(HEPHOTO
JIaBIICHUs,, W3MEHEHMI0 aTMOC(EpHOro JaBIEHUS C
BBICOTOHM, AaHAJIM3UPOBATh HMX pE3yNbTaThl W JeJaTh
BBIBO/IBI;

— TMPOBOJUTH HCCIENOBATENBCKHIA SKCIEPUMEHT: I10
OTIpEeJIEJIEHUIO 3aBUCUMOCTH JIaBJICHUs OT JAEUCTBYIOLIECH
CHJIBI, C COOOIIAIOIIMMUCS COCYJaMH, aHAIU3UPOBATh
pe3ysbTaThl U J1e1aTh BHIBO/IBI;

—  KOHCTpYyHpOBaThb MNpUOOp JuId
THJIPOCTATUYECKOTO JIaBICHUS;

— U3MepATh aTMoc(epHOe JaBJICHHE C IOMOIUIbIO
6apoMeTpa-aHepouaa, JlaBJICHUE C MOMOIIBIO
MaHOMETpa;

— NPUMEHSTh 3HaHUS K pEIIeHHIO 3a/1aY;

— ONBITHBIM TyTeM OOHApY)XMBATh BBITAIKHBAOIIEE
JIeCTBUE JKUAKOCTH Ha TOTPYKEHHOE B HEe TeJo;
BEUICHUTh YCJIOBHSI, TIPU KOTOPBIX TEJNO IUIABAeT,

JI€MOHCTpPALUU
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OcHOBHOE co/iep:KaHmne KonnyecTBo yacoB

OcHOBHbBIE BHU/bI yqeﬁnoﬁ HEATCJIBbHOCTH

BYII
BCILIBIBAET, TOHET B JKUJIKOCTH;
— paboTaTthb B rpymnmne
PaGora u MOIIHOCTH. DHEprus 13 — BpbruncnaTe MexaHudeckyro paboTy, MOLIHOCTH IO

Mexanuueckasi padorta, ee (pU3NUIECKUN CMBICI. MOITHOCTb
—  XapaKTepUCTHKAa CKOPOCTH BBIINOJHEHUS PaOOTHI.
IIpocteie Mexanu3mbl. Poiuar. Y ciaoBus paBHOBECHS pbluara.

Mowment CUJIBI —

XapakTepusyromas JaencTBue cuibl. [IpaBuno MOMEHTOB.
YCTpOUCTBO U JIEUCTBUE PHIYAKHBIX BECOB.

[TogBvKHBIT W  HENOABMXKHBIM  OJOKM —  TPOCTHIE
MexaHu3Mbl. PaBeHCTBO paboOT Tmpu  HCIOJIB30BAHUU
IPOCTBIX MEXaHM3MOB. <«30J0TO€ IPABHIIO» MEXAHUKH.
Lentp TsxecTu Tena. LIeHTp TshKeCTH pa3iMUHBIX TBEPIBIX
ten. CraTuka — pas3fen MEXaHUKHU, W3YYarollMi YCIOBUS
paBHOBECHS TeEII. Y CIIOBUSI PAaBHOBECUS TEIL.

[Tonsarue o mone3noit u mosHo padote. KIIJ[ mMexanusma.
Haknonnast mnockocts. Onpenenenune KIIJ[ HakinoHHOR

IIJIOCKOCTH.
DHeprusi. IToreHumanbHas
MOTEHIMAIBHON PHEPIUM Tea,

€ro Macchl W BBICOTHI MoabeMa. KuHeTuyeckas sHEprus.
3aBUCUMOCTh KMHETHYECKON SHEPTUM OT MACCHI Tela U €ro
ckopoctu. [lepexo 0oAHOrO BH/Ia MEXaHUYECKON YHEPTUU B
npyrou. [lepexon s3HEPTUM OT OJTHOTO TeJla K APYromy.

3auem

o TeMe «Pabora u MOIIHOCTD. 3HCpFI/IH>>.

Jlabopamoprwvie pabomei

10. BeIsicHeHHE yCIIOBHSI paBHOBECHS pblYara.

(1)1/131/1%01(21}1 BCJIMYHMHA,

SHEpPTrHUsl. 3aBUCUMOCTD
MOTHSATOTO HAaJ 3eMJICH, OT

M3BECTHOU paboTe, YHEPTHUIO;

— BBIPAXaTh MOIIHOCTb B PA3JINYHBIX €IUHULAX;

—  OIpeneisTb  yCIOBHs,  HEOOXOAMMbBIE s
COBEpIICHHUS] MEXaHMYeCKOW padoThl; IJIEYO CHIIBI,
LEHTP TSAKECTU IIIOCKOTO TEJIa;

— aHaIM3UPOBATh MOILIHOCTU PA3JIMYHBIX MPHUOOPOB;
OTIBITHI C TTOJABW)XHBIM M HENOJBIKHBIM Osiokamu; KIT]
pa3IMYHBIX MEXaHU3MOB;

— TIPUMEHSTHh YCJIOBHS paBHOBECHsl pblyara B
NPaKTUYECKUX LEAX: MOIBEM U NIEPEMEILCHHE IPY3a;
— CpaBHUBATH JICHCTBUE MOJIBUKHOTO ¥ HEMOJBUKHOTO
OJIOKOB;

— yCTaHaBIIMBaTh 3aBUCUMOCTb MEXIYy MEXaHHYECKOU
paboToii, CHIIOl M MPONUICHHBIM ITyTeM; MeX1y padoToi
U DHEPTHEH;

— TPUBOAMTH NPUMEPHL: WUIIOCTPUPYIOLIUE, KaK
MOMEHT CWJIbl  XapakTepusyeT JeHCTBUE  CHJIBI,
3aBUCSIIEE M OT MOAYJS CHJIBl, U OT €€ IUleva;
MIPUMEHEHUSI HETIOABUKHOTO U IMOJABM)KHOTO OJIOKOB Ha
MPaKTHUKE; pa3IUYHBIX BUJIOB paBHOBECHSI,
BCTpEUAIOIIUXCS B OBITY;  Ted,  0OJamarommx
OJTHOBPEMEHHO U KHHETHUYECKOH, M TOTEHLUAIbHON
SHEprueil; MmpeBpalleHus] YHEPrud U3 OJHOr0 BHUAA B
JIPYTOH;

— paboTaTh ¢ TEKCTOM y4eOHHMKa, 0000IIaTh U J1eTaTh
BBIBOJIBI;

— YCTaHABJMBATh OMNbBITHBIM IIyT€M, YTO TOJEe3Has
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OcHOBHbBIE BHU/bI yqeﬁnoﬁ HEATCJIBbHOCTH

bYIl
11. Onpenenenune KIIJl npu nmogbeme Tena 1o HAKIOHHOM paboTa, BBINOJHEHHAs C  MOMOIIBIO  IPOCTOTO
IUIOCKOCTH. MEXaHHW3Ma, MEHBIIE TIIOJHOW; BHJ PABHOBECUA IIO
M3MEHEHHUIO MTOJIOKEHUSI LIEHTPA TSKECTH TENA;
Temvl npoexmos — IpOBEPATH  ONBITHBIM  IIyT€M, IPU  KAKOM
«Pblyaru B OBITY M XUBOM mpupone», «llaiite MHE TOUKy COOTHOIIECHUM CUJI U HUX IUIEY pblYal HAaXOAUTCA B
OIIOPBI, U 51 IOAHUMY 3EMIIIO» PaBHOBECHH; IPABUII0 MOMEHTOB;
— paboTaThb B rpyImie;
— NPUMEHATH 3HaHUS K PELICHUIO 3a7a4;
— JIEMOHCTPUPOBATh MPE3ECHTALIUY;
— BBICTYIIATh C JIOKJIalaMU;
— ydacTBOBaTb B  OOCYXJEHMHM JOKJIAIOB U
MpE3CHTAIAN
Pe3zepBHOe Bpemsi 3
Hroro 70
8 ki1ace

OcHoBHOE CoAECpPKAHUEC

KoaunuecTBo uacoB

OcHoBHbIE BHIbI y‘leﬁHOﬁ ACATECJIbHOCTH

bYII

TenjioBble ABJIEHUS

TennoBoe nBmwkeHne. OCOOCHHOCTH NBHXKCHHUS MOJIEKYII.
CBsi3b Temmeparypbl Telda M CKOPOCTH JBUKEHUS €ro
MOJIEKYJ. JIBMKEHHME MOJIEKYJl B Tra3ax, >KHIAKOCTIX W
TBepAbIX  Tenax. IIpeBpamienue  »sHepruM  Tena B
MEXaHWYECKUX TIpolleccax. BHYTpeHHsE SHeprus Tena.
YBenuueHue BHYTPEHHEW SHEpPruM Teja IYTEM COBEPIIEHUS

23

PaznuuaTth  TemsoBbIe
COCTOSTHUSI BEIIECTBA;

— AHATM3MPOBATH 3aBUCUMOCTb TEMIIEPATYPHI TEIA OT
CKOPOCTH JBI)KEHHUS €ro MOJIeKyJ, TaOJu4Hble
JTaHHbIe, Tpa(UK IJIABJICHUS U OTBEP/IEBAHUS;

— HaOJI0JaTh U UCCIEN0BaTh NPEBPAIIEHUE YHEPTUU
TeJla B MEXaHMYECKHUX IPOLECCAX;

SABJICHUS, arperaTHbIC
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paboThl HajJ HHUM WIM €€ YMEHBIIEHHE IPU COBEPUICHUU
paboTel TenoM. Mi3MeHeHne BHYTpEHHEN SHEpIuM Tena MyTeM
TEIUIONEPEIauH. TemnonpoBoAHOCTS. Paznnune
TEIUIONPOBOAHOCTEN pa3In4HbIX BemecTs. KoHBexkuus B
KUJKOCTAX M razax. OOwsicHeHue koHBekuuu. [lepemaua
SHepruu uzinydeHueM. OcoOEHHOCTH BUJIOB TEIIONEpEIayuu.
KonnuectBo TemnoTel. EuHMIBI  KOJIMYECTBA  TEIJIOTHI.
VYaenbHasg TennoeMKocTh BemecTBa. Dopmyna sl pacdyera
KOJIMYECTBA TEIUIOThI, HEOOXOJUMOro JJIsi HarpeBaHUs Tela
WIM BBIACIAEMOr0 MM IIPU OXJAXKIECHUU. YCTPOHCTBO HU
IPUMEHEHHE KaJIOpUMETPA.

TomnmBo Kak HCTOYHUK OHEPruu. YJenbHas TeIuloTa
cropanus TtormBa. dopmyna ans pacuera KOJIMYECTBA
TEIUIOTBI, BBIAEISEMOrO0 IPU CTOPAHUM TOIUIMBA. 3aKOH
COXpaHEHHsT  MexaHu4eckou  sHepruu. IIpeBpameHue
MEXAHUYECKOM OHEpruum BO BHYTpeHHIOI0. [IpeBpamenue
BHYTpEHHEl d2Heprun B MexaHuuyeckyr. CoxpaHeHue
SHEPrMU B TEIUIOBBIX IIPOLIECCAaX. 3aKOH COXPAaHEHUs H
IPEBpAIEHUs] SHEPTUU B TIPUPO/IE.

ArperaTtHble cOCTOsIHUA BellecTBa. Kpucramimyeckue rtena.
[InmaBnenne wu oTBepaeBanue. TemrepaTypa IUIABJICHMS.
I'paduk nnaBieHUs U OTBEpJEBaHMS KPUCTAJUIMYECKHUX TeIN.
VaenbHas Ttemnora 1uiaBneHus. OObBSCHEHHE MNPOIECCOB
IUIABJIEHUS W  OTBEPAEBAHMS HAa OCHOBE 3HaHUH O
MOJIEKYJISIPHOM cTpoeHuu BemiectBa. dopmyna s pacuera
KOJINYECTBA TEIUIOTHI, HEOOXOJUMOro JUIsl IUJIaBJICHHS Tea
WJIH BBIAEIISIONIEroCs IPU €ro KpUCTAIIITU3aIUH.
[TapooOpazoBanne u wucnapeHne. CKOpPOCTb HCHApEHHUS.
Hacpiiennsiii 1 HeHachlieHHbIM map. KonaeHcanus mapa.
OCOOEHHOCTH TPOLIECCOB HUCMAPEHMS U KOHICHCAIUH.
[Tornomenne »HSHeEpruM TPU  HUCHAPEHUU IKUJAKOCTH U

— INPUBOJUTH IPUMEpHI: MPEBPALICHUS dHEPIUU IIpU
IOJbEME Tela W IIPU €ro MaJeHUU, MEXaHUYEeCKON
SHEPIHMM BO BHYTPECHHIOIO; W3MEHEHUs BHYTPECHHEU

SHEPIUU Tela IIyTeM COBEpLICHUs paboThl MU
TEILIONEPEIaYuu; TEeIIonepe1ayn yTeM
TEIUIONPOBOJHOCTH,  KOHBEKUMH M H3JIyYCHUS;
IIPUMEHEHUsI Ha MPAKTUKE 3HAHUM O pa3IM4HOU
TEIUIOEMKOCTH  BELIECTB; JKOJOTMYECKH YHCTOIO
TOIUIMBA; IIOATBEP)KIAIOIINE 3aKOH  COXPAHECHMS
MEXAHUUYECKOM DHEPrHM; arperaTHbIX COCTOSHUUI
BELIECTBA; SIBJICHUN MPUPOJIbI, KOTOPHIE OOBSICHIIOTCS
KOHJCHCALlUE  Iapa;  MHCIOJIb30BAHMS  DHEPIuH,

BBIJICIIEMOM TP KOHACHCALMM BOJASHOIO I1apa;
BIIUSTHUS BIQXKHOCTU BO3AYyXa B OBITY U JI€ATEIHHOCTH
yenoBeka; npumenenuss JIBC  Ha  mpakTHke;
PUMEHEHHs apOBON TypOUHBI B TEXHUKE; IPOLIECCOB
IIJIABJICHUS U KPUCTAJUIM3ALMU BEILECTB;

— OOBSICHATH: U3MEHEHUE BHYTPEHHEW >HEPruu Tena,
KOIrJla HaJ HUM COBEpLIAlOT paboTy WU Telo
coBepiiaeT paboTy; TEIUIOBBbIE SBJICHUS Ha OCHOBE
MOJIEKYJISIPHO-KUHETUUECKON  Teopuu; (PU3NYecKuil
CMBICJI: yIE€IbHOHN TEMJIOEMKOCTH BELIECTBA, YACIbHOU
TEIJIOTBI CTOPAaHMsI TOIUIMBA, YJEIBHOM TEIUIOTHI
napooOpa3zoBaHus; pe3ynbTaThl JKCIIEPUMEHTA;
IIPOLIECCHI IJIABJICHUS U OTBEPJECBAHMS TEJIA HA OCHOBE
MOJIEKYJIIPHO-KUHETUYECKHUX [IPEACTABICHUM;
OCOOCHHOCTH  MOJIEKYJSIPHOTO  CTPOEHHSI  ra30B,
JKUJKOCTEN U TBEPABIX TEIl; IOHUKEHHUE TEMIIEPATyphl
KHUJKOCTU TpU MCHAPEHUH; MNPUHIUI paboThl U
ycrpoiictso JABC;

— JKOJIOTHYEeCKre mpoOaemMbl ucrnonb3oBanust JIBC u
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BBIZICJICHUE €€ IpU KOHAcHcauuu napa. lIponecc xumnenwus.
[TocTostHCTBO TeMmmiepaTypbl IPU KUIEHUU B OTKPBITOM
cocyne.  Du3MYECKHMH  CMBICI  YACIBHOW  TEIUIOTHI
napooOpa3oBaHusl M KOHJEHCAlUU. BrlakHOCTh BO3ayXa.
Touka pocbl. CrocoOBl OIpeneNeHusl BIAXHOCTH BO3IyXa.
['urpoMeTpbl: KOHAECHCAIIMOHHBIN U BOsIoCHOU. [IcuxpomeTp.
PaGora rasza u napa npu pacupeHuu. TennoBble JBUraTENH.
[IpuMeHeHre 3aKOHAa COXPAHEHUs U MPEBPALLEHUs YHEPTUU B
TEIJIOBBIX JBUIaTeNIAX. YCTPOMCTBO M NIPHUHIMUI JIEHCTBUS
neurarensi BHyTpeHHero cropanus ([IBC). Dxomoruueckue
npoOnembl npu wucnois3oBanuu JIBC. VYcrpoiictBo u
npuHOMI JeiicTBus mapoBoil TypOunbl. KIIJ[ TeroBoro
JIBUTATEJIS.

Koumponvnvie pabomut
no teme «TemnoBble sBIEHUSA»;, MO TeMe «ArperarHble
COCTOSIHUS BEILIECTBAY.

Jlabopamopuvie pabomul

1. OmpeneneHue KOJIMYECTBA TEIUIOTHI MPU CMELIMBAHUU
BO/IbI PA3HOW TEMIEPATYypPHI.

2. Onpenenenue yaeabHON TEMJI0EMKOCTH TBEPAOIo Teja.

3. Onpenenenre OTHOCUTENBHOM BIaXHOCTH BO3yXa.

Temvl npoexkmos

«TenaoeMKoCTh BCIICCTB, HWJIH Kak CBapuUTh SUII0 B

MyTH UX PEIICHUs; YCTPOWCTBO WM TPHHIMI PAOOTHI
MapoBOU TYpOUHBI;

— KIaCCHU(UIMPOBATH: BUJBI TOIUIMBA MO KOJIUYECTBY
TEIIOTHI, BBIACIIEMOU MPU CTOPAHUM, TPUOOPHI IS
M3MEPEHHUS BIAXKHOCTU BO3YyXa;

— TEPEUUCIIATh CIOCOOBl W3MEHEHUs BHYTPEHHEH
SHEPTUH;

— TPOBOJUTH ONBITHI MO W3MEHEHUID BHYTPEHHEH
SHEPTUH;

— MPOBOJUTH MCCIIEAOBATEIBLCKUN SKCIEPUMEHT I10
TEIJIONPOBOIHOCTU PA3JIMYHBIX BEILIECTB;

— CpaBHMBATh BHJbBI  TEIUIONEPEAAUH;
Pa3IMYHBIX MAIIUH U MEXaHU3MOB;

— YCTaHABJIMBATh 3aBUCUMOCTh MEXIy MAacCcO Teja U
KOJIMYECTBOM  TEIUIOTHI;  3aBUCHUMOCTBh  IpOLECCA
MIJIaBJICHUS OT TEMIIEPATyphl TEINA;

— PacCUMUTHIBATH KOJIMYECTBO TEIUIOTHI, HEOOXOIMMOE
JUIsl HarpeBaHMsl Tella WM BBbIIEISAEMOE UM TpHU
OXJIQKJICHUH, BBIICIAIONIEECS MPU KPUCTAILIA3ALNH,
HEOoOXOUMOE JJisi TPEBpallleHUus B TMap KHUJIKOCTH
JIFO0OI MaccCHl;

— NPUMEHSATH 3HAHUS K PELICHUIO 33/1a4;

— ONpEAeNSITh U CPaBHUBATh KOJWYECTBO TEIUIOTHI,
OTJAHHOE TOpsYed BOJAOW M IOJYYEHHOE XOJIOJHOU
MIpU TEIJI000MEHE;

— ONpEeNEeNsATh YIACNbHYIO TEIJIOEMKOCTh BEIIECTBA U

KIIJ1

OymaxkHoW Kactprone», «Hecropaemas Oymaxkka, WiIH CpPaBHUBATH €€ C TAOJTHMYHBIM 3HAUCHHUEM;
HarpeBanue B oOrHe MeaHOW MPOBOJOKH, OOMOTaHHOU — U3MEPSATH BIAXKHOCTh BO3yXa;
OymaxHoW monockoit»y, «TemnoBble JBUTATeNH, WIU — MPEACTaBIATh PE3YIbTAThI ONBITOB B BUJE TAOJIMII,
UccnenoBanue npuHIMNa JEHCTBUS TEIJIOBOM MAalllMHBI HA —  aQHAJIM3MUpPOBaTh  MNPUYUHBI  MOTPEIIHOCTEN
MIPUMEpPE OMbITa C AaHWIMHOM M BOJIOM B CTakaHe», «Bumbl V3MEPEHHIT;
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TEIUIONEePEIaud B OBITY 10 U3YyYCHUIO TUIABJICHHS, UCTIAPCHHS — paboTath B IpyIIie;
¥ KOHJCHCAIMW, KHUIICHHS BOJbI; U TEXHUKE (aBHALWH, — BBICTYNATh C JOKJIaJaMH, JEMOHCTPUPOBATH
KOCMOCE, MEJTUIIHE)» pe3eHTALUH
DJIeKTpUYecKHe sIBJIeHHUs 29 — OOBACHATH: B3aUMOCHUCTBUE 3apsDKEHHBIX TEN U

Onektpuzanmusi Ten. JlBa poaa dSJIEKTPUUECKUX 3apsOB.
B3aumoneiicTBue 0JHOMMEHHO U Pa3HOMMEHHO 3apsiKEHHBIX
Ten. YCTpolcTBO anekTpockorna. [Toustust 06 anekTpuiaeckoM

nose. Ilome kak ocoOwlii Bua Mmarepuu. JlemumocTthb
JNEKTPUYECKOTO  3apsja. OJJEKTPOH —  4YacThla ¢
HAanMCHBIINM SJICKTPUYICCKHUM 3apsAa0M. EI[I/IHI/IHa

anekTpuueckoro 3apszaa. Crpoenue aroma. CTpoeHue supa
atoma. Hevtponsl. [IpoTonsl. Monenu aroMoB BOAOpoOAa,
renus, tutus. HoHsl.

OObsicHEeHHE Ha OCHOBE 3HAaHUH O CTPOEHUM aToMa
JJIEKTPU3ALMK TEJI MPU CONPUKOCHOBEHHUH, IEepefadye 4acTu
AEKTPUYECKOTO 3apsiia OT OJHOIO Tejla K JAPyromy. 3aKoH
COXpaHEHHUs DJIEKTPUYECKOro 3apsna. [leneHue BewmecTB IO
CIIOCOOHOCTH  TPOBOJAUTH  AJIEKTPUYECKHII  TOK  Ha
IIPOBOJIHUKY, MIOJIYIIPOBOXHUKHU u JUDJIEKTPUKH.
XapakTepHasi 0COOEHHOCTh TOJTYITPOBOJHUKOB.
DNEKTPUYECKUN TOK. Ycnosus CYyILIECTBOBaHUSA
OJICKTPHUYCCKOI'0 TOKa. Hctounukn OJICKTPHUYCCKOI'0 TOKa.
OnekTpuyeckas ILEeNb W €€ COCTaBHBIE YacTHU. Y CIIOBHBIE
0603Ha"IeHI/I$I, MNPUMCHACMBIC Ha CXEMaxX OJCKTPUICCKUX
unenen. [lpupoma diekTpUyeckoro TOKa B MeTallIax.
CKOpOCTh  paclpOCTpaHEHMsS]  JJIEKTPUYECKOTO TOKa B
IIPOBOJHHUKE. J[EWCTBUSA dIEKTpUYECKOro Toka. [Ipespamenue
OHCPIrun DJICKTPHUYECKOIO TOKa B JAPYruc€ BHJbI SHCPIUU.
Hamnpasnenue 1eKTpu4ecKoro Toka.

Cuna toka. IHTEeHCUBHOCTB 3ieKTprdecKkoro Toka. dopmyna

CYILIECTBOBAHME JIBYX POJOB IEKTPUYECKUX 3aPsIOB;
onbiT Modhdhe—Mumkena; 371eKTpU3ALUIO TENl MPH
COIPUKOCHOBEHUH; 00pa30BaHUE IMOJIOKUTEIbHBIX U

OTPUIIATENIBHBIX ~ HOHOB;  YCTPOMCTBO  CYXOro
rajlbBaHUYECKOTO AJIEMEHTA, 0COOCHHOCTHU
AIIEKTPUYECKOTO TOKAa B METajulax, Ha3HaueHue

UCTOYHHMKA TOKa B 3JIEKTPUYECKOH Ienu; TerioBoe,
XMMHUYECKOE M  MarHuTHOE  JICHCTBUS  TOKa;
CYLIECTBOBaHME MPOBOJAHUKOB, IOJIYIIPOBOJAHUKOB U
JIMDJIEKTPUKOB HAa OCHOBE 3HAHUN CTPOEHMSI aTOMa;
3aBHCHUMOCTb MHTEHCUBHOCTH JIEKTPUYECKOIO TOKA OT
3apsga WM BPEMEHM; IPUYMHY BO3HUKHOBEHHS
COINPOTHBIICHUS; HATPEBAHUE TMPOBOJHUKOB C TOKOM C
HNO3ULIMM  MOJEKYISPHOIO  CTPOCHHUsI  BEILECTBA,;
CrocoObl  yBEIMYEHUS] U  yMEHBIIEHUS EMKOCTH
KOHJIEHCATOopa; Ha3Ha4YeHHE HUCTOYHUKOB
ANIEKTPUYECKOTO TOKA U KOH/IEHCATOPOB B TEXHUKE;

— aQHAJIM3MPOBATh TAOJMYHbIE JaHHBbIE U TPaPUKH;
IIPUYUHBI KOPOTKOTO 3aMbIKAHUS;

— MPOBOJUTH HCCIEAOBATEIbCKUN IKCHEPUMEHT IO
B3aMMOJIEMCTBUIO 3apSKEHHBIX TEIT;

—  oOHapyXuBaThb  HAadJEKTPU30BAHHBIE  Tela,
JIIEKTPUYECKOE I10JIE;
— TONB30BaThCS  DIEKTPOCKOIIOM, aMIIEPMETPOM,

BOJIbTMETPOM, PEOCTATOM;
— ONpENesTh M3MEHEHUE CHJIbI, JEHWCTBYIONIECH Ha
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JUIA OHpCI[eJIeHI/ISI CUJIBI TOKa. EI[I/IHI/II_IBI CHJIBI TOKa.
Hasnauenue ammnepmerpa. BxiroueHue amrepmerpa B ICIb.
OrnpezesieHne UEHBI JEICHUS €ro IKalbl. DJIEKTPUUECKOE

HalnpsDKeHue, eAMHuIa  HanpsbkeHus. Dopmyna  ans
omnpezeNeHuss  HampsbkeHus.  V3mepeHue — HampsDKEHUs
BOJBTMETPOM.  BrxitoueHue  BogbTMETpa B II€Mb.

OmnpeneneHue LEHbI JEIEHUSI €ro LIKajdbl. DJIEKTPUUYECKOE
COIIPOTHBIIEHUE. 3aBUCHUMOCTb CHJIBI TOKAa OT HAalpsHKEHUs
IIPU NOCTOSSHHOM collpoTuBiieHuu. [Ipuponaa snexkrpuueckoro
COIIPOTHUBIIEHUS. 3aBUCUMOCTb CHJIbI TOKA OT COMPOTUBIICHUS
IpU TMOCTOSIHHOM HampsbkeHuu. 3akoH Oma s ydacTka
neny. COOTHOIIEHHE MEXAY CONPOTUBIEHHEM INPOBOJHHUKA,
€ro JUIMHOM M IUIOLIAJBI0 ITONEPEYHOIO CEYEHHUs. Y JEeNIbHOE
COIIPOTHBIIEHUE MpPOBOAHUKA. [IpuHuUMD  nedcTBUS U
Ha3zHayeHue peocraTa. [loakiroueHne peoctara B LEIb.
[TocnenoBarenbHOE COEIMHEHHE IIPOBOJHUKOB.
ConpoTusienue MOCJIE1I0BATENBHO COETMHEHHBIX
npoBogHMKOB. Cuila TOKa W HampsbkeHHe B LENH IpU
nociei0BaTelbHOM coenHeHuu. [lapannenbHoe coenHeHne
npoBoAHMKOB.  CompoTHBIEHHME  [BYX  HapajuielbHO
COCIMHCHHBIX ITPOBOJHUKOB. Cuia TOoKa H HaIIpsAKCHUE B
LIENH NIPU NapauIeIbHOM COEINHEHUH.

Pabora anexrpuueckoro Toka. @opmyna A pacuera padoThl
Toka. EnumHunesr paboTsl Toka. MOIIHOCTH 3JEKTPHUUECKOTO
Toka. Popmyna I pacyera MOIIHOCTH Toka. Popmyna ais
BBIYUCIICHUS] pabOThI 3JIEKTPUUECKOTO TOKA Yepe3 MOIIHOCTh

u Bpemsa. EnuHunel pabGoThl TOKa, HCMHOJIb3yeMble Ha
IIPAKTHKE. Pacuer CTOUMOCTH M3pacxoJ0BaHHOMN
onekTpodHeprun. @DopMyna Uil pacdyera  KOJIMYECTBA

TEIUIOTHI, BBIAEIAEMOr0 MPOBOAHUKOM IPHU MPOTEKAaHUH IO
HEMY DJeKTpuueckoro Toka. 3akoH Jhxoyns—IJleHna.

3apSAKCHHOC TCJIO IMPU YAAJICHUU U HpI/I6J'II/I)KeHI/II/I €ro

K 3apsHKeHHOMY Tely; LeHy JIJIEHUs  IIKaJbl
amIepMeTpa, BOJIbTMETPA;
— JI0Ka3blBaTh CYIIECTBOBAHHWE YACTHI], HMMEIOIIUX

HAaUMEHBIINN 3JIEKTPUUYECKHI 3apsI;

— YyCTaHABJIMBATh IepepacupeieiieHue 3apsjua Ipu
MepexoJie ero ¢ HadJIEKTPU30BAHHOTO Tela Ha
HEHaYJICKTPU30BAHHOC npu COTIPUKOCHOBCHHH;
3aBUCUMOCTh  CHJIBI TOKAa OT HaNpsDKEHUS U
COTIPOTHUBIICHUS MPOBOAHKUKA, PAOOTHI JIEKTPUUECKOTO
TOKa OT HalpsDKEHUs, CHJIBI TOKAa W BPEMEHH,
HaIpsDKEHUS OT pabOThI TOKA U CHUJIBI TOKA;

— MPUBOJUTH MPUMEPHI: PUMEHEHHS MPOBOJIHUKOB,
MOJIYIPOBOJTHUKOB M JAMDJICKTPUKOB B TEXHUKE,
MPAKTUYECKOr0 TMPUMEHEHHS MOJIYIPOBOJIHUKOBOTO
JINOa; HCTOYHUKOB AIEKTPUUYECKOTO TOKa;
XUMUYECKOTO U TEIJIOBOTO JEUCTBUS AJIEKTPUIECKOTO
TOKa ¥ HMX HCIOJB30BAaHUS B TEXHHUKE; MPUMEHEHUS
MOCJIEIOBATEIFHOTO M TMApaJUICILHOTO COSIUHEHUS
MIPOBOJIHUKOB;

— 0000maTte ® JgenaTh BBIBOALI O CIOCO0axX
ANEKTPU3ALUUA TEJ; 3aBUCUMOCTH CHJIbI TOKa U
COTIPOTHUBIICHUSI TPOBOJAHUKOB; 3HAYEHUH CHUJIBI TOKa,
HaATPSDKEHUS u COTIPOTUBIICHUS npu
MOCJIEIOBATEIbHOM W TapaIeIbHOM COEIMHEHHUH
MPOBOJAHHUKOB; O pabOTe W MOIIHOCTH DIEKTPHUECKOI
JIAMITOYKH;

— pacCUnThIBATh: CUIly TOKa, HaIMps’KCHUC,
SJICKTPHUYCCKOC COIMPOTUBJICHUEC, CUIlly TOKa,
HAITPpsIPKCHUC n COIIPOTUBJICHUC npu

MOCJICAOBATCIIbHOM W MAapalZICJIbHOM COCIAWMHCHUU

37

[npekTop

21.04.2023 14:00 (MSK), Ceptudukar 84F213428C543B15AC3B811CIFA66894

MYHULIMMAJIbHOE OBLLEOEPA30BATE/IbHOE YYPEXXAEHWUE "TMMMHA3US UMEHW CEPTUSI PALOHE)XCKOIO I'. iIOLLKAP-OJ1bI", Cypkos Esrenuii lOpbesuy,
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KoaudecTBO 9acoB

OcHOBHbBIE BU/IbI y‘leﬁHOﬁ HCATECJIbHOCTH

BYII

Konpnencarop. DneKTpoeMKOCTh KOHAeHcartopa. Pabora
3JIEKTPUUYECKOTO 0JIS KOH/JIEHCATOopa. Ennnuna
AJIIEKTPOEMKOCTH KOHJIeHCaTopa. Pasznuunble BUABI JIamil,
UCIIOJIb3YEMbIE B~ OCBELICHUU.  YCTPOMCTBO  JIAMIIbI
HakaJuBaHUsl. TeIoBoe JACUCTBUE TOKA. OJIEKTPUUYECKUE
HarpeBaTesbHble MpUOOpLL. [IpuunHbl neperpy3ku B Lenu U
KOpPOTKOT0 3aMbIkaHus. [Ipenoxpanurenu.

Kpamrospemennas konmponvras paboma
o TeMe «Dnektpuzanus Ten. CTpoeHue atomay.

Konmponvnsie pabomol

no TemaMm  «QOuekTpuueckuit  Tok.  Hampsoxenuey,
«Conpotusiienne. CoeIMHEHHWE MPOBOJHUKOB»; IO TEMam
«PaboTa W MOIITHOCTH JJICKTPHUYECKOTO TOKa», «3aKoH
Jxoyns—Jlenua», «Konnencaropy.

JlabopamopHvie pabomoi

4. COopka AJIEKTPUIECKOM 1IENH U U3MEPEHHUE CUIIBI TOKA B €€
Pa3JINYHbBIX yYacTKaX.

5. H3mepeHne HampspKeHUS Ha pa3IMYHBIX  y4acTKax
JJEKTPUUECKON LIeTH.

6. I3MepeHue cuiibl TOKa M €ro peryJmpoBaHNUEe PEOCTaTOM.

7. V3MmepeHHe CONPOTUBIIEHMSI NPOBOJHUKA IPHU IOMOILU
amIepMeTrpa U BOJIbTMETpa.

8. M3mepeHne MOIIHOCTH U paboOTHl TOKa B 3JIEKTPUUECKOM
Jamrie.

Temvl npoexkmos
«IloueMy OHO BCE DJJIEKTPHU3YETCH,
SBJICHUWA  DJEKTPU3ALUHU  TE»,

umu  HccnepoBanue
«INEKTPUUECKOE TOJIE

MIPOBOJIHUKOB; PabOTy M MOIIHOCTH 3JIEKTPHUECKOTO
TOKA; KOJIMYECTBO TEIUIOTHI, BBIZIEIISIEMOE
MPOBOJHUKOM C TOKOM M0 3akoHy Jlxoyns—IJlenua;
3JIEKTPOEMKOCTh KOHJAEHCATOpa; padoTy, KOTOPYIO
COBEpIIAET DJIEKTPUYECKOE TII0JIe  KOHJAEHCATOpa,
SHEPIrUI0 KOHAECHCATOPA;

— BBIPAXKATh CWJIY TOKA, HANPSIKEHHE B Pa3IMYHBIX
€IMHULAX; C€IUHUIy MOIIHOCTH 4Yepe3 E€AVHMIIbI
HAIpPSDKEHUsS U CUIIbI TOKa; paboTy Toka B BT-u; kB1y;
— CTpPOUTh TpaUK 3aBUCUMOCTH CHUJIBI TOKAa OT
HaAIPSDKEHUS;

— KJaccu(uIUpoBaTh HCTOYHUKU DIEKTPUYECKOTO
TOKQ; JEUCTBUSA IEKTPUUECKOIO TOKA; JJICKTPUUECKHE

npuOopbl MO  MOTPeONsseMO HMMH  MOIIHOCTH;
JIAMIIOYKH, IPUMEHSIEMbIE Ha MPAKTUKE;
—  pa3nauyarh  3aMKHYTYI0 U Pa30MKHYTYIO

AIIEKTPUYECKHUE LIENU; JaMIIbl 110 MPUHIUIY JeHCTBUS,
UCIIOJIb3YEMBIE NIl OCBELICHMS, INPEIOXpPAaHUTENN B
COBpPEMEHHBIX pudopax;

—  HCCIENOBaTh  3aBUCUMOCTb  CONPOTHBIICHHUS
MPOBOJAHMKA OT €ro JJIMHBI, IUIOMIAJU IOMEPEUYHOTo
CEYEHHUs U MaTepuaia MpOBOJHUKA;

— YEPTUTb CXEMBI DJIEKTPHUUECKOH 1IeTH;

— coOUpaTh IEKTPUUYECKYIO 1IETIb;

— U3MEPATh CUITY TOKA Ha PA3JIMYHBIX y4acTKax LEMu;
— aHAJIM3UPOBATh PE3YIbTATHI ONMBITOB U IPAYUKHU;

— TOJb30BaThCS  aMIEPMETPOM,  BOJIBTMETPOM;
peocTaToM Ul PEryJIMPOBaHMsI CUIIbI TOKA B LIETIH;

— U3MEpATh CONPOTUBJIEHHE MPOBOJHUKA MPU
MIOMOULIM aMIEepMEeTpa M BOJBTMETPA; MOIIHOCTh M
paboTy TOKa B JlaMIe, UCHONb3ys amIepMerp,
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OcHOBHbBIE BU/IbI y‘leﬁHOﬁ HCATECJIbHOCTH

bYII

KOH/IeHcaTopa, i KonaeHncaTop M MIapuk OT HACTOIBHOTO BOJIETMET], Yachl,

TEHHHCA B IPOCTPAHCTBE MEXTY TUTACTUHAMHA — TMPEICTaBIIATh PE3YyJIbTaThl HM3MEPEHHUU B BHJIE

KOHJICHCATOPa», «Uzrorosnenue KOHJICHCATOPay, TabIHII,

«DNEKTPUIECCKHIA BETEPY, «Caersmuecs CIIOBaY, — 000011aTh ¥ JeN1aTh BBIBOJIBI O 3aBUCUMOCTH CHJIBI

«[anpBannueckuii anemenT», «CtpoeHue atoma, uiau OMBIT TOKa U COIPOTHBIICHUS TPOBOIHUKOB;

Pezepdoprar» — paboTaTh B TpyMIIE;
— BBICTYNATh C JOKJIAJOM WJIH CIyIIaTh JOKJIAJbI,
MOJITOTOBJICHHBIC C WCIIOJIb30BAHUEM ITPE3CHTAIIHH:
«McTopust pa3BUTHS DIEKTPUYECKOTO OCBEIICHUS,
«Mcnonp3oBanue TEIUIOBOTO JeHCTBUS
DIIEKTPUUYECKOTO TOKA B YCTPOMCTBE TEIUIUI] H
UHKYO0aTOpOBY», «VCTOpHsS CO3MaHUsI KOHICHCATOPAY,
«[Tpumenenne aKKyMYJISATOPOBY; M3TOTOBUTH
JeiIeHCKYI0 OaHKy

DJIEKTPOMATrHUTHBIE SIBJICHUS 5 — BBISIBIATE CBSI3b MEXKIY AJIEKTPUYECKAM TOKOM MU

MarautHoe  moie. YcTaHOBIIEHHE ~ CBS3M  MEXKIY
ANEKTPUYECKUM TOKOM M MarHUTHBIM nojieM. OneIT Dpcresa.
MarnutHoe 10N€ MOpSAMOro TOKAa. MarHuTHbIE JIMHUHU
MarHUTHOTO MOJsl. MarHuTHoe TMoJie€ KAaTyIIKH C TOKOM.
CriocoObl M3MEHEHHsT MAarHUTHOTO JEeMCTBUS KATYLIKH C
TOKOM. OJIEKTPOMAarHuThl M HMX MNpuMeHeHue. VcmbiTanue
JnedcTBUsl  dnekTpomarHuta.  [loCTOsIHHBIE ~ MAarHUTHI.
B3anmoperictue MarHuTOB. OObscHeHne MIPUYUH
OpUEHTAIlMM JKEJIE3HBIX ONWJIOK B MAarHUTHOM IIOJIE.
MarnuTtHO€e nosue 3emin.

JleiicTBie MarHMTHOTO TOJS HAa MPOBOAHUK C TOKOM.
VCTpolcTBO M NPUHIMN  JACUCTBHS  DJIEKTPOJBUTATENS
MIOCTOSTHHOTO TOKa.

MarHUTHBIM IT0JIEM;

— OOBSCHSATB: CBSI3b HANPABJICHUS MATHUTHBIX JTUHUN
MarHuTHOTO TMOJsi TOKa C HampaBJI€HUEM TOKa B
MIPOBOJIHUKE; YCTPOMCTBO AJIEKTPOMArHHTA;
BO3HUKHOBEHHE MAarHUTHBIX Oypb, HaMarHWYHUBaHUE
’Kenes3a;  B3aMMOJICHCTBHE  IOJIIOCOB  MAarHUTOB;
MIPUHIIAI JEHCTBUS AJIEKTPOJIBUTATENS U OOJIACTH €ro
MIPUMEHEHUS,

— T[PUBOJUTH MPUMEPbl MArHUTHBIX SIBJIICHUH,
WCIIOJIH30BAHUS YJIEKTPOMArHUTOB B TEXHUKE U OBITY;
— YCTaHaBJMBaTh CBSA3b MEXIY CYLIECTBOBAaHUEM
AJIEKTPUYECKOTO TOKA U MAarHUTHBIM TOJIEM, CXOJICTBO
MEK1y KaTyIIKOM C TOKOM U MArHUTHOM CTPEJIKOM;

— 0000marh W JenaTh BBIBOJBI O PACIOJIOKEHUHU
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OcHOBHbBIE BU/IbI y‘leﬁHOﬁ HCATECJIbHOCTH

bYII
Koumponvnas paboma MarHUTHBIX CTPEIIOK BOKPYT MPOBOJHHUKA C TOKOM, O
10 TeMe «DJIEKTPOMArHUTHbIE SBJICHUSD. B3aUMOJICHICTBUH MarHUTOB;
— Ha3bIBaTh CIOCOOBI  yCWJIGHHUSI MAarHUTHOTO
Jlabopamopnuie pabomoi JeMCTBUS KaTYIIKH C TOKOM;
9. COopKa 37EKTPOMAarHUTa M UCIBITAHUE €T0 JICHCTBHUS. — TOJIy4aTh KapTUHBI MAarHUTHOTO TMOJISI TIOJIOCOBOTO
10. M3yueHue 31eKTpUYECKOr0 IBUTaTelIs MOCTOSHHOTO TOKa U 1Iyroo0pa3HOro MarHUTOB;
(Ha Mozemnn). — OIHCHIBATH OIBITHI 10 HAMAarHUYWBAaHUIO BEILECTB;
— MEpeUHuCsATh IPEUMYIIECTBA 3JIEKTPOJBUTaTENIeH
Temvl npoexmos 110 CPaBHEHUIO C TETIOBBIMH;
«IlocrostHuble  MarHuThl, WA BommeOnas — GaHkay, — IPUMEHSATH 3HAHUS K PEIICHUIO 33/1a4;
«/leiicTBUE MarHUTHOTO MOJISI 3eMJIM Ha MPOBOJIHUK C TOKOM — coOupaTh INMEKTPUUECKUI JBUTATEIH MTOCTOSHHOTO
(OTIBIT C MOJIOCKAMU METAJUTHYECKON (OJIBIH ) TOKa (Ha MOJICIIN);
— ONpENeNiATh OCHOBHBIE JETald 3JIEKTPUYECKOrO
JIBUTATEJIsl IOCTOSIHHOT'O TOKa,
— paboTaTh B rpynme
CaetoBble siBjenus (10 1) 10 — Habnrogate mnpsiMonMHENHOE pacnpocTpaHeHue

HUcrtounnkn cBera. EcCTeCTBEHHbIE UM HCKYCCTBEHHBIE
VUCTOYHUKN CBeTa. TOUEYHBI MCTOYHMK CBETa U CBETOBOMU
nyd. llpsimonuHeHOE pachpoCTpaHEHHE CBETa. 3aKOH
OpSMOJIMHEMHOTO0 pacmpocTpaHeHus cBera. (OOpa3zoBaHMe
TeHU U nonxyTeHu. CoJIHEUHOE U JTyHHOE 3aTMEHMS.

SBnenus, HaOmoJaeMble MpU MaJSeHUM Jydya CBeTa Ha
rpaHully pasziena AByX cpeld. OrpaxkeHue cBera. 3aKoH
oTpakeHust cBeta. OOpaTuMocTh cBeTOBbIX Jiyueil. Ilnockoe
3epkaino. [loctpoenune u3o00pakeHHUs NHpeaMeTa B IJIOCKOM
3epkanie. MHUMoOe n300paxeHne. 3epKalbHOe U paccessHHOE
oTpaxkeHue cBera. OnTuyeckas IUVIOTHOCTh Cpelbl. SIBieHue
npenomiieHus cBeta. COOTHOIIEHNE MEXAY YIJIOM MaJIeHus U
yIJOM  TpeloMJIeHUs.  3aKOH  MPEJIOMJIEHUsT  CBeTa.
[loka3arens npeaoMIIeHMs IBYX CpELl.

Crpoenne r1maza. DOyHKIMHM OTAEIBHBIX 4YacTed IJiasa.

CBETa, OTPAKEHUE CBETA, IPEJIOMIICHUE CBETA;
— OOBSICHATH 00pa3oBaHHWE TEHU U TOJNYTEHHU;
BOCTIPHSITHE N300paKSHHUS TTIa30M YETIOBEKa;

— MPOBOJIUTH HCCIIEAOBATENLCKUN 3KCIIEPUMEHT I10
MOJYyYCHUI0O TEHH W TOJNYTeHH; TI0 H3YYCHHUIO
3aBHCUMOCTH YIJla OTpa)X€HUs CBETa OT yIJjia MaJeHHUs;
[0 TMpPEJIOMJIEHHIO CBeTa TMpU Mepexoie Jy4ya Hu3
BO3/yXa B BOJY;

— 00001maTh U JenaTh BBIBOJABI O PACIPOCTPAaHEHUH
CBETa,  OTPAXEHWU U  MPEJOMJIICHUHM  CBETa,
00pa30BaHUM T€HU U MOJIYTEHHU;

— YCTaHaBJIMBaTh CBA3b MEXIY IBM)KEHHEM 3eMIIH,
Jlyast m ConHua W BO3HMKHOBEHHWEM JYHHBIX H
COJIHEUHBIX 3aTMEHUH; MKy JABM)KEHHEM 3eMJIH U ee
HAKJIOHOM CO CMEHOM BPEMEH T'0/ia C UCMOJIb30BaHUEM
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BYII

dopmupoBaHUE U300paKEHUS HAa CETUATKE Ii1a3a.

Kpamxospemennas konmponvras paboma
10 TeMe «3aKOHbI OTPAKECHUS U IPETIOMIICHUS CBETa.

Jlabopamopnas paboma
11. I3yuenue cBONHCTB U300paKEeHUs B JIMH3AX.

Temwvr npoexmos
«Pacnpoctpanenue cBera,
0o0ckypb»,  «MHUMBII
LIpIIeHoK B SHUIEY

unu M3roroBnenue KaMCphbI-
peHTFeHOBCKI/Iﬁ CHHUMOK, I

pHCYHKa y4eOHHKa;

— HaxoauTth [lonsipHyto 3Be31y B co3Be31uu bosbiioit
MenBeanIbl;

— ONpenensITh TOJIOKCHUE TUIAHET, HCIIONb3Ys
MOABMKHYIO KapTy 3BE3JHOr0 Heba; Kakas U3 JBYX
JUH3 C pa3HbIMH (DOKYCHBIMH PACCTOSHUSMH JacT
OoJblIIee YBEIIUUCHUE;

— TPUMEHATh 3aKOH OTPaXEHUs CBETa IpH
MMOCTPOCHHUH U300paKCHHSI B INTIOCKOM 3€pKaJle;

— CTPOUTHh U300PAKEHHE TOYKH B IUIOCKOM 3E€pKaJe;
n300pakeHUsl, JlaBaeMble JIMH30M (paccenBarolleH,
cobuparoieit) s ciaydaes: F > d; 2F < d; F <d < 2F;
n3o0paxenue B poroarnmapare;

— paboTaTh ¢ TEKCTOM Y4eOHUKa;

— pa3nuyaTth JUH3BI 110 BHEITHEMY BUIY, MHUMOE H
JEHCTBUTENbHOE H300paKEHUS;

— MPUMEHSTH 3HAHUS K PEIICHUIO 33/1a9;

— U3MepATh (HOKYCHOE PACCTOSHUE U ONTHYECKYIO
CHUJTY JIMH3BI;

— aHaJIM3UpPOBATh MOJTyYEHHBIC MPU MOMOIIM JHH3BI
M300pakeHus,  JelaTh  BBIBOJBI,  IPEJICTABIIATH
pe3ynbTaT B BUAE TAOJHIL;

— paboTaTh B rpyIIe;

— BBICTYNATh C JOKJaJaM{ WU CIYIIATh JOKJIAJbI,
MOATOTOBJICHHBIE C WCIOJIB30BAHUEM TIPE3CHTAIINN:
«Oukwu, JAITbHO30PKOCTh il OIMU30PYKOCTHY,
«CoBpeMeHHbIE ONTUYECKUE MPUOOPHI: (oToanmapar,
MUKpPOCKOII, TEJEeCKOI, MPHUMEHEHHEe B TEXHUKE,
HUCTOPUS UX PA3BUTHUS)

Pe3epBHOe Bpemst
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OcHoBHoOe coJepkaHue

KoaudecTBO 9acoB

OcHOBHbBIE BU/IbI y‘leﬁHOﬁ HCATECJIbHOCTH

BYII

Hroro

70

9 kjaacce

OcHoOBHOE co/lep:KaHue

KoaunuecTBO 4acos

OcHoOBHbBIE BU/IbI YU€OHOI 1eSITeJIbHOCTH

bBYII

3aKkoHBbI B3aUMOAEHCTBUA U IBUKEHUS

Onucanue JBWXeHUA. MarepuaibHasg TOYKa KaK MOJENb
tena. Kpurepun 3aMeHbl Tena MaTEpPUAIbHOW TOYKOM.
[TocTynarensHoe JIBIDKCHHE. Cucrema OTCUEeTA.
Ilepemenienue. Paznuune MeXIy MOHATHSMH <dIIyTh» U
«mnepeMeleHrey. HaxoxaeHue KoopJuWHATBHI Tejda MO €ro
Ha4yaJbHOW KOOPJIMHATE U MPOEKIIMU BEKTOPA NEPEMEILCHHUS.
[lepememieHue npu  OPSMOJMHEMHOM  PaBHOMEPHOM
nBWKeHUU. [IpsiMonMHelHOEe pPaBHOYCKOPEHHOE JIBHKEHHE.
MrHoBeHHas CKOpOCTb. Yckopenue. CxopocTh
NPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO nBMXeHHS. [ 'paduk
CKOpOCTH. [Tepemenienue npu MPSIMOJIMHEHOM
PaBHOYCKOPEHHOM JIBUKEHUU. 3aKOHOMEPHOCTH, MPUCYIINE
MPSIMOJIMHETHOMY ~ paBHOYCKOPEHHOMY  JBMIKEHHUIO  0e3
HayaJIbHOW  CKOpOCTU. OTHOCUTEIBHOCTh TPACKTOPHH,
MEepEeMEILECHUs, TMYyTH, CKOpocTH. ['eoneHTpuyeckas U
reJMOLIEHTpUYECKas cCucTeMbl Mupa. [IlpuunHa cMeHbl THSA U
HOYM Ha 3emJie (B TeTMOIICHTPUUECKONU CUCTEME).

[IpyuuuHbl IBMKEHHS C TOYKH 3pEHUST APHUCTOTENS U €ro
nocienoBarenei. 3akoH uHepiuu. [lepseiii 3akoH HeroToHa.
HNuepuuaneHblie cucteMsl oTcyeTa. Bropoii 3akoH HeroToHa.

40

—  OObsicHATH  (QU3MYECKUH  CMBICH  IOHSTHIA:
MTHOBEHHAsi CKOPOCTh, YCKOPEHHUE;

— Ha0moAaTh W ONUCHIBaTh MPSAMOJIMHEWHOE W
PaBHOMEpPHOE [IBI)KEHHE TEJECKKU C KarelbHULEH;
JIBUKEHHE MAasATHHKA B IByX CUCTEMax OTCYETa, OJIHA U3

KOTOpBIX CBs3aHa C SGMHCﬁ, a Jpyrasia ¢ HCHTOﬁ,

JNBUKYLIEHCS  PaBHOMEPHO  OTHOCUTENIBHO  3€MIIN;
najieHue OJHMX M TeX JKe€ Tell B BO3JyXe M B
pa3pe’KEHHOM IIPOCTPAHCTBE; OTIBITHI,

CBUJECTEIBCTBYIOIINE O COCTOSSHUN HEBECOMOCTH TEI;
— Ha0Ir01aTh ¥ OOBSACHSTH MOJIET MOJIENIN PAKETHI;

— 000CHOBBIBaTh BO3MOKHOCTH 3aMEHbl Tella €ro
MOJEIBI0 — MaTEPUAILHONM TOYKOW — JUJIs ONMCAHUSA
JBUKEHUS,

— IMPUBOAUTH IPUMEPBI, B KOTOPBIX KOOPAMHATY
JBUKYIIETOCs TeJa B JII0OOH MOMEHT BPEMEHHM MOKHO
ONpENEINTh, 3HAs1 €ro HAYaIbHYI KOOPAMHATY U
COBEPIICHHOE WM 3a JAaHHBIM IPOMEXYTOK BPEMEHHU
IIepEMELICHUE, U HEIb3s ONPENEIUTb, €CIU BMECTO
IepeMeILCHUs 3a1aH IIPOWIEHHBIN IIyTh;
PaBHOYCKOPEHHOI'O JIBUJKCHHMsI, MPSAMOJIMHEHMHOIO H

Tperuit 3akon Hpiorona. CBoOojgHOE TMajeHHE Tel. KPHUBOJIMHEWHOIO JIBM)KEHHS TEJ, 3aMKHYTON CHCTEMBI
Yckopenue cBoboaHoro najaeHus. [lagenue ten B Bo3ayxe U T€N, TNPUMEPBl, MOSCHAIOUIME  OTHOCUTEIBHOCTH
pa3peKeHHOM IMPOCTPAHCTBE. Y MEHbBIIIEHHE MOYJIS BEKTOpa JIBUKEHMSI, TPOSIBIICHUS] MHEPLIUU;
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KoaudecTBO 4acoB

OcHOBHbBIE BHU/bI yqeﬁnoﬁ HEATCJIBbHOCTH

bBYII

CKOPOCTH IIpH IPOTUBOIOJIOXKHOM HAalpaBIE€HUM BEKTOPOB
HAyYaJIbHOM CKOPOCTH M YCKOPEHHUs CBOOOJHOIO IaJeHHs.
HesecomocTs.

3aKOH  BCEMHUPHOIO0  TSATOTEHHUS M YCIOBUS  €rO
IPUMEHUMOCTH. ['paBUTallMOHHASI MOCTOSIHHAS. Y CKOpPEHHE
CcBOOOJHOIO NajieHus Ha 3emiie M JpYrux HeOECHbIX Tesax.
3aBUCUMOCTbh YCKOPEHHUsI CBOOOJHOIO MaJEHUSl OT LIUPOTHI
MecTa U BbICOTHI Haj 3emield. Cuita ynpyroctu. 3akoH ['yka.
Cuna Ttpenus. Buapl TpeHus: TpeHuE TMOKOS, TpEHHE
CKOJIBXKEHUS, TpeHHe KaueHus. Popmyiia Juisl pacyeTra CHUIIbI
TpeHMsI CKOJIbKeHus. [Ipumepbl MOJIE3HOrO MPOSIBIECHUS
TpeHus. IlpsMonuHeiiHoe M KPUBOJIMHEHHOE JIBUXKEHUE.
JIBukeHMe Tenna Mo OKPYKHOCTU C MOCTOSIHHOM IO MOJYJIFO
CKOPOCTBIO. LlenTpocTpeMuTEILHOE YCKOpEHHE.
Hckycecmeennvie cnymuuku 3emau. Ilepsas xocmuueckas
CKOpPOCMb.

Nmnynee Tema. 3amkHyTass cucreMa Ten. l3meHeHue
UMIyJbCOB TEJI INPU HUX  B3aUMOJEHCTBHUU.  3aKOH
coxpaHeHUs uMIynbca. CyIHOCTh U IPUMEPHI PEAKTUBHOTO
nBrkeHus. HasHaueHne, KOHCTPYKIMS ¥ IPUHLUI A€HCTBUS
paketsl. MHOrocTyneHuarsle pakeTsl. Pabota cuisl. Pabora
CHWJIBI TSDKECTHU M CHJIBI ynpyrocTu. [loTeHumansHas sHeprusi.
Kunernueckass  sHeprus. Teopema 00  HM3MEHEHHH
KMHETUYECKOW DHEPruM. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEpPTUHU.

Koumponvnas paboma
1o TeMe «3aKOHbI B3aUMOJICHCTBUS U IBHOKCHUS TEID.

JlabopamopHvie pabomei
1. WccnenoBaHue paBHOYCKOPEHHOIO JIBIKEHUS 0e3

— OmIpelneisITb MOJYJIM U NPOEKLUHUU BEKTOPOB Ha
KOOPAMHATHYIO OCb;

—  3alnuchiBaThb ~ YpaBHEHHE I OIPEIEICHUS
KOOpAMHATBl JBWXKYIIErOCsl Tella B BEKTOPHOM U
CKaJIIpHOH (opme;

— 3anMCchIBaTh (POPMYJIBL: IJIs1 HAXOXKIEHUS MPOEKLUU
U MOAYNSL BEKTOpa IEpeMelIeHHs Tena; Juid
BBIYMCIICHHUSI KOOPAMHATBI JIBUXKYILIEroCcs Teja B JIH000i
3alaHHbIi  MOMEHT BpPEMEHM; JJIi  OIpPEIEICHUS
YCKOpPEHHUS B BEKTOPHOM BHJIE€ U B BHJE NPOCKLUUN Ha
BbIOpaHHYIO OCh; JUIsl pacyeTa CHJIbI  TpPEHHUS
CKOJIB)KEGHUS, PabOThl CUJIBI, PAOOTHl CHUJI TSDKECTH U
yIPYTrOCTH, MOTEHUUAIbHONM SHEPrUU MOJHATOrO Haj
3eMJIed  Tena, [OTEHUMAJIBbHOW DJHEPrUU  CKATOM
PYKUHBI;

— 3anuchIBaTh B BUje (HOpMyInbl: BTOPOH M TpeTuit
3akoHbl HpI0TOHA, 3aKOH BCEMUPHOI'O TATOTEHUS, 3aKOH
I'yka, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOH COXPAaHEHHUS
MEXaHNYECKON YHEPTHH;

—  J0Ka3bplBaThb  pPaBEHCTBO  MOAYJISL  BEKTOpa
MepeMEILEHUs] TMPOUIEHHOMY MyTH W IUIOIIAAN O]
rpaMKOM CKOPOCTH;

— CTpOUTH Tpaduku 3aBUCUMOCTH VX = VX(t);

— mno rpaduky 3aBucumoctu VX(f) omnpenensTh
CKOpPOCTbH B 33JJaHHBIII MOMEHT BPEMEHU;
— CpaBHUBAThb TPACKTOPHM, WYTH, IEpPEMEIICHNU,

CKOpPOCTH MasiTHUKA B YKa3aHHBIX CHCTEMAaxX OTCYETA;
— JleJaTh BBIBOJA O JBWXXEHHUHM Tl C OJWHAKOBBIM
YCKOPEHHEM TIpU JEHCTBMM HAa HHUX TOJBKO CHIIBI
TSKECTH;

— ONpeAeNsiTh MPOMEKYTOK BpPEMEHH OT Hayaja
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OcHOBHbBIE BHU/bI yqeﬁnoﬁ HEATCJIBbHOCTH

bYIl
HA4aJIbHOU CKOPOCTH. PaBHOYCKOPEHHOI'O  JIBJKEHHUS  IIapuka JO  €ro
2. 3mepenue yckopeHHs cBOOOIHOTO MaIeHUs. OCTaHOBKM, YCKOPEHHE JBM)KEHHUS IIapuka U €ro

MIHOBEHHYIO CKOPOCTb IEPE YAAPOM O LIMIIUHP;

Temvl npoexmos — U3MEPATh YCKOPEHUE CBOOOAHOTO MaJICHUS;
«OKCIEPUMEHTAIbHOE IOATBEPXKICHUE CIPABEIIMBOCTU —  NPEACTaBIATH  pEe3yJbTaThl  U3MEPEHUH U
yCIOBHUS KpPUBOJIMHEHHOro JABWXKEeHMsS Ten», «McTopus BBIUMCIICHUH B BUJE€ TaOJIMIl U TPaUKOB;
Pa3BUTUS UCKYCCTBEHHBIX CIIYTHUKOB 3€MJIM U pEIllaeMble C — paboraTh B rpymnie
UX IOMOILBIO HAYYHO-UCCIIEJOBATEIBCKUE 3a0aU»
Mexanu4yeckue Kojae0aHus U BOJIHbI. 3BYK 12 — Omnpexnensate KonebaTenbHOE IBUWKEHHE 10 €ro

[Tpumepsr konebarenbHOro ABMKEeHHs. OOIIME YepTh
pa3HooOpa3HbIx  koyiebanuid.  [lunammka — KojeOaHUM
TOPU30HTAIILHOTO MPYXUHHOTO MasTHHKA. (CBOOOIHBIC

KoJIeOaHus1, KonebaTeabHbIe CHCTEMBI, MAsSTHUK. BelTn4anHeI,
XapakTepu3yrolue KosiedarenabHOe JBMKEHHE: aMIUINTY/a,
Mepuo/i, 4acToTa, ¢asza konedanuii. 3aBUCUMOCTH TIEpHOIa 1
YacTOThl MasTHUKA OT JUIMHBI €r0 HUTU. [ apmonuueckue
KONeOaHUS.

[IpeBpaiieHre MeXaHWYECKOH DSHEPruu  KoJiebaTeslbHOM
CUCTEMBl BO BHYTPEHHIOIO. 3aTyxarollue KoJeOaHMUs.
Boinyxennsle  koneOanus. Yactora yCTaHOBUBIIMXCS
BBIHYX/IEHHbIX KojeOaHuM. VYClIOBHUS HACTYIJIEHUS U
(du3nyeckas CylnHOCTb SBJICHHS pe30HaHCA. YUeT pe30HaHca

B MPAKTHUKE.
MexaHusmM  pacnpoCTpaHEHUs VIpyrux  KojeOaHUi.
Mexanuyeckue BosHBL. [lomepeyHble W MOPOJIOIbHBIE

yIpyTrue BOJIHBI B TBEPIBIX, KHUAKHX H Ta3000pa3HbBIX
cpenax. XapaKTepUCTUKH BOJH: CKOPOCTh, JJIMHA BOJIHBI,
yacTtoTa, mepuon konebaHwil. CBs3b MEXIY ITHMH
BenrurHaMu. VICTOYHUKM 3ByKa — Tesa, KOJeOIIomuecs ¢

IIPU3HAKaM;

— TMPUBOAUTH MPUMEPHI KOJICOaHWM, IOJIE3HBIX MU
BPEIHBIX NPOSBICHUM PE30HAHCA U IYTH YCTPAHEHUS
IIOCJIETHUX, ICTOYHUKOB 3BYKa;

— OINHKCBIBaTh JIMHAMHUKY CBOOOJHBIX KoOJIeOaHUI
NPY’)KUHHOTO ¥ MAaTéMaTH4eCKOro  MasTHHUKOB,
MeXaHU3M 00pa30BaHUs BOJIH;

— 3anuchiBaTh (OpPMYITY B3aUMOCBSI3U Iepuoia |

YaCTOTHI KoJIe0aHU; B3aUMOCBSI3U BEJIMYUH,
XapaKTEePU3YIOLIUX YIPYTUe BOIHBL,
—  OOBACHATH: TMPHUUYUHY 3aTyXaHUs CBOOOJHBIX

KoJIeOaHMIi; B YeM 3aKIII0YaeTcs SBJICHHE PE30HAHCA;
HaOJIr0aeMbIii  OMBIT MO BO30YXKJIEHHUIO KoJieOaHMit
OJTHOTO KaMEpTOHAa 3BYKOM, HCITYCKA€MbIM JPYTHM
KaMEpTOHOM TaKOW JK€ 4YacTOThl; IMOYeMy B Tazax
CKOPOCTH ~ 3ByKa  BO3pacTaeT C  IIOBBIIICEHHEM
TEMIIepaTyphl;

— Ha3bIBaTh: YCIIOBHE CYIIECTBOBAHUS HE3aTYXaIOIIHX
KosebaHuii; pru3nyeckre BeTUUNHBI, XapaKTepU3yIoIue
YIPYTHE BOJIHBL, IMANa30H YacTOT 3BYKOBBIX BOJIH;
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OcHoBHoOe coJepkaHue
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OcHOBHbBIE BHU/bI yqeﬁnoﬁ HEATCJIBbHOCTH

BYII

yactoToi 16 I'm — 20 kI'm. — pa3yIMyaTh MONEPEUYHBIE U MPOIOJIbHBIE BOJIHBI;
VnbpTpa3Byk u UHGpPa3ByK. OXoJoKalus. 3aBUCUMOCTb — MPUBOAUTH OOOCHOBAHHS TOTO, YTO 3BYK SIBJISIETCS
BBICOTBI 3ByKa OT 4YacTOThl, @ TPOMKOCTH 3ByKa — OT IIPOJI0JILHOM BOJIHOM;
aMIUIUTYAbl KOJeOaHWW M HEKOTOPBIX JPYIHX MPUYHH. — BBIJIBUraTh TMIIOTE3bl: OTHOCUTENIHO 3aBHUCUMOCTH
TemOp 3Byka. Hammuue cpenpl — HEOOXOAMMOE YCIOBHE BBICOTBI TOHa OT YacCTOThl, a TPOMKOCTH — OT
pacripoctpaHeHusi 3Byka. CKOpPOCTb 3BYKa B PazlUYHbBIX aMIUIUTYbl ~ KoJeOaHWW  HMCTOYHMKA  3ByKa; O
cpenax. OTpakeHue 3ByKa. 9X0. 3ByKOBOW PE30HAHC. 3aBUCUMOCTH CKOPOCTHU 3BYKa OT CBOMCTB CPE/IbI M OT €€

TEMIEPATYPHI;

— IPUMEHSTH 3HAHUS K PEIICHHIO 3a/1a4;
Koumponvnas paboma — TMPOBOAUTH OSKCIIEPUMEHTAIBLHOE HCCIEIOBAHHE
1o Teme «MexaHn4ecKkrne KoJieOaHus U BOJHBL. 3BYK». 3aBUCHUMOCTH  IepHoja  KoieOaHuM  MPYKUHHOIO

MasiTHUKA OT M u K;
Jlabopamopnas paboma — U3MEPATH KECTKOCTh PYKUHBI;
3. HccnemoBanue 3aBUCMMOCTH TMEpPUOJAa M  YaCTOTHI — TPOBOJUTH HCCIENOBAHUS 3aBHUCHMOCTH IEpHOAa
CBOOOHBIX KOJI€OaHMI MasiTHUKA OT JUIMHBI €T0 HUTH. (gacToTbl) KOEOaHMI MasiITHUKA OT JUIMHBI €T0 HUTH;

—  TOpPEACTaBIATb  pe3yiabTaThl  HU3MEpPEHHH U
Temwvl npoexmos BBIYUCIICHHUI B BU/JIE TaOJIHII,
«OmpeneneHue  KauyeCTBEHHOM  3aBUCHMOCTH  IE€pHOAA — paboTaTh B IpyIIIIE;
KOJICOAHWH TIPY)KUHHOTO MAasTHHKA OT Macchl Tpy3a W — COymarh OTYET O pe3yjibTaTtaXx BBIIOJHEHUS
KECTKOCTH  MNpPYXUHBD», «OrmpeneneHne KauyecTBEHHOM 3aJaHUS-TIPOEKTa «Omnpenenenue Ka4eCTBEHHOMH
3aBUCHUMOCTH nepuoaa Kose0aHui HUTSHOTO 3aBUCHMOCTH Tepuojia KoyieOaHUl MaTeMaTH4eCcKOro
(MaTeMaTU4YeCKOro) MasTHHKAa OT BEIWYMHBI YCKOPEHUs MasiTHUKA OT YCKOPEHUS! CBOOOHOTO MaICHU;
CBOOOAHOrO MaJeHUs», «YIbTpa3ByK MU HMHPPa3ByK B — caywmaTh J0KJIaa «YIbTpa3ByK M HUH(OpPa3ByK B
HOpPUPOJIE, TEXHUKE U MEAULIUHE NpUpoJie, TEXHUKE U MEIUIMHE», 3a]1aBaTh BONPOCHl U

MIPUHAMATH Y4aCTHE B OOCYKIICHUH TEMBI
DJIeKTPOMarHuTHoe noJie 22 — JlenaTh BBIBOJIBI O 3aMKHYTOCTH MAarHHTHBIX JTHHUN

HUcrounukn MarHutHoro moss. lumoresa  Awmrepa.
I'paduueckoe wuzo0pakeHWe MarHUTHOrO Mo, JIMHUM
HEOJTHOPOJHOTO U OJHOPOJHOTO MArHUTHOTO moJisd. CBs3b
HaIrpaBJICHUA h10%08050%1 MAarHuTHOI o T10JI TOKa C

1 00 ocnabieHuu ToJis ¢ yAaJeHUEeM OT TPOBOJIHUKOB C
TOKOM;

— HaOII0aTh U OMKCHIBATH OMBITHI, TTOJTBEPKIAIOIIHE
TIOSIBJICHUE DJICKTPUYECKOTO TIOJISI TPU  W3MEHEHUU
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OcHOBHbBIE BHU/bI yqeﬁnoﬁ HEATCJIBbHOCTH

bBYII

HaIpaBJIEHUEM TOKa B IpoBoaHMKe. [IpaBuino OypaBumka.
[IpaBwino mnpaBoil pyku st cosieHowaa. JledicTBue
MarHuTHOTO IIOJII Ha IIPOBOJHHUK C TOKOM H Ha
JBUKYLIYIOCS 3apsDKEHHYI0 yactuny. IIpaBuiio j1eBoit pyku.
Nuaykuus MarHuTHOro 1nosis. Moaysnb BEKTOpa MarHMTHOM
WHAYKIUU. JIMHUM MarHUTHOM WMHAYKIMHU. 3aBUCUMOCTh
MarHuTHOTO MOTOKA, IPOHU3BIBAIOLIETO IUIOLIAAb KOHTYpA,
OT IUIOIIAJU KOHTYpa, OPUEHTALMM IUIOCKOCTH KOHTYpa IO
OTHOULICHUIO K JIMHMUSIM MAarHUTHOW MHIYKIUH U OT MOJYJIS
BEKTOPAa MarHUTHOM MHAYKLIMU MarHUTHOT'O TOJIS.

OnbIThbI @apanes. [Ipynunna BO3HUKHOBEHHUS
MHAYKIIHOHHOTO TOKa. Onpenenenue SBJICHUS
AJIEKTPOMATHUTHOM MHIYKUMH. TE€XHUYECKOe NPUMEHEHHE
ABJIcHUSA. BO3HUMKHOBEHHME MHIYKIMOHHOTO TOKAa B
QIIOMUHHMEBOM KOJIBIIE IIpU HW3MEHEHUH IMPOXOJAILErO
CKBO3b KOJIBLIO MarHuTHOro mnoroka. OmnpeneneHue
HallpaBJI€HUs HWHAYKUUMOHHOro ToKa. IIpaBmio Jlenma.
SBnenust caMOMHAYKUMHM. MHIYKTUBHOCTB.  ODHEprus
MarHuTHOTO T0JIS TOKA.

ITlepeMeHHBIN JJIEKTPUUECKUN TOK. DJIEKTPOMEXaHUYECKHN
VMHAYKIIMOHHBIN reHepaTop (xak pumMep —
runporeneparop). Ilotepu sueprum B JIOII, cnocoOsl
yMeHbLIEHUs NoTepb. Ha3HaueHue, yCTpOWCTBO M MPUHIUIT
neiictBus TpaHcopmaTopa, ero IpuMEHeHHe MpH nepeaaye
3JIEKTPOIHEPIUH.

DNEKTpOMarHuTHOE I0JIe, €r0 UCTOYHUK. Paznuume mexay
BHUXPEBBIM 3JIEKTPUUYECKUM M JJIEKTPOCTATUYECKUM IOJISIMH.
ONEKTPOMarHUTHBIE  BOJIHBI:  CKOPOCTb, IIONEPEYHOCTb,
JUIMHA BOJIHBI, IPUYMHA BOZHUKHOBEHUS BOJH. [lonydyenue u
perucTpanys 3JIE€KTPOMAarHUTHBIX BOJH. BBICOKOUACTOTHBIE
JJIEKTPOMAarHuTHhIE KoJeOaHus UM BOJIHBI — HEO0OXOJMMBbIe

MarHUTHOTO I10JIS, U JIeJIaTh BEIBOIBI;
— HaOJII0JaTh: B3aHUMOJECHCTBUE ATFOMHUHUEBBIX KOJIEL]
C MArHUTOM, SIBJICHUE CAMOMHAYKLHH; ONBIT IO
M3JIyYEHUIO UM TPUEMY DJICKTPOMArHUTHBIX  BOJIH;
CBOOOIHBIC ANEKTPOMATHUTHBIE KoJIeOaHus B
KOJIe0aTeIbHOM KOHTYpE; pa3jioKeHHe Oeoro cBera B
CIIEKTp IIPU €ro NPOXOXKIECHUH CKBO3b NPU3MY H
MOJIyYeHHUE 0esoro CBETa  IYTEM  CIIOXKEHUS
CIIEKTPaJIbHBIX [IBETOB C MOMOIIBIO JIMH3bI; CIIOIIHON 1
JMHENYaThle CIIEKTPbl UCITYCKAHNUS;

— ¢opMyIupoBaTh TPABHIO TIPABOH PYyKH IS
COJICHOU /1A, MPaBUJIO OypaBuMKa, paBuio Jlenua;

— ONPEACNSATh HANPABJIEHUE BJIEKTPUYECKOIO0 TOKA B
MPOBOJHUKAX W HAMpPaBJICHUE JIMHUNA MarHUTHOIO TOJIS;
HaIIpaBJICHUE CHUJIbl, JECUCTBYIOIIEH Ha IEKTPUYECKUI
3apsij, JBUKYIIHUICSA B MarHUTHOM I10JI€, 3HAK 3apsja u
HANpaBJICHUE IBUKEHUS YaCTHIIbI;

— 3aMUCBIBaTh (POPMYITy B3aUMOCBSI3U MOAYJSl BEKTOpa
MAarHUTHOM HMHAYKUWH MArHUTHOTO TOJISI C MOIYJEM
cunbl F, gedcTByrole# Ha NPOBOTHHMK JTHHOH |,
pacmoIOKEHHbBIN MEPHIEHINKYISIPHO JIMHUSIM
MarHUTHOM MHIYKIINH, U CUIJION TOKa | B IpOBOIHUKE;
— OINMCHIBATh 3aBHCHMOCTh MAarHHTHOT'O IIOTOKA OT

MHAYKIMM  MAarHUTHOTO  IIOJS, IIPOHU3BIBAIOLLETO
IIon@aabs KOHTYpa, W OT €ro OpHEHTAalUH IO
OTHOLIEHUIO K JIMHUSM  MarHUTHOM  MHIYKLHWH;
pasznnuns

MEXKITY BUXPEBBIM JJIEKTPUUYECKUM u
3JIEKTPOCTATHYECKUM MOJISIMH;

— NpPUMEHATHh MpaBUJIO OypaBuMKa, IMPaBHIO JIEBOM
pykun; mpasBwio JleHna M NpaBHIO TPAaBOM PYKH JUIs
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CpEeICTBA ISl OCYIIECTBICHUS panocBs3u. KonebarenpHbIii
KOHTYp, IOJIy4€HUE  DIJIEKTPOMArHUTHBIX  KOJeOaHUI.
®opmyna Tomcona. brok-cxema  mepearomero H
IIPUEMHOIO YCTPOMCTB U1 OCYILECTBIECHUS PaJHOCBS3H.
AMILIUTYAHAS MOAYJISIUS u JNETEKTUPOBAHUE
BBICOKOYACTOTHBIX KOJICOAHUH.

WnTepdepentus n audpaxmust cBera. CBET Kak YaCTHBIN
Clly4al dJIEKTPOMAarHWTHBIX BOJIH. /JlMama3oH BUAMMOIO
U3ITy4eHUs] Ha IIKaJIe 3JIEKTPOMATrHUTHBIX BOJH. YacTuiiel
JIEKTPOMArHUTHOIO U3JIy4eHUs — (OTOHBI (KBAHTHI).
SBnenue aucnepcuu. Paznoxenue Oenoro cBera B CHEKTP.
[Tonydyenue Genoro cpera IMyTeM CIIOXKEHHUS CIIEKTPAJIbHBIX
uBetoB. llera Ten. Ha3HaueHnme W yCTpOWCTBO
cnekTporpadpa M cmekTpockoma. THUIIBI  ONTHYECKUX
cnekTpoB. CIUIOMIHON U JUHEHYaThle CIEKTPhl, YCIOBUS UX
nosyuyeHusi.  CHeKTpbl  HMCIYCKaHHS M IOIJIOLICHHMS.
Cnexmpanvnoui  ananus. 3axkoH Kupxroga. AToMbl —
UCTOYHUKU M3Iy4YeHUs W moromeHus ceera. OObsCHEHUE

N3Ty4YCHUSA n IIOTJIOIICHUA CB€Ta aToMaMu n
IIPOMCXOXKICHNS  JIMHEMYaThIX CHEKTPOB HAa  OCHOBE
OoCTyJ1aTOB bopa.

Konmponvnas paboma

10 TCMEC ((9J'IeKTpOMaFHI/ITHOG IIOJICH

JlabopamopHvie pabomoi

4. N3ydeHue siBIEHUS JJIEKTPOMATHUTHON UHAYKIUH.

5. HaGmiogeHue CIUIOIIHOTO M JIMHEHYaThIX CIIEKTPOB
UCITyCKaHMSL.

Temvl npoexkmoas

OMpeJIeJICHUsl HalpaBiICHUST HWHIYKIMOHHOTO TOKa;
— pacckas3bIBaTh 00 YCTPOMCTBE U MPUHIIUIE ACHCTBUS
reHepaTopa IEPEMEHHOIO TOKAa; O Ha3HAa4YeHUH,
YCTPOMCTBE M MPHUHIIMIIE AEUCTBUSA TpaHChopMaTopa U
€ro TMPUMEHEHHH; O NPUHIMIAX PATUOCBI3ZU U

TCICBUACHUSA,

— Ha3bIBATh CIIOCOOBI YMCHBIICHUS IIOTCPb
QJICKTPOSHEPIUK IIpH 1Hepcaadyc ¢©€€ Ha OobIINE
pacCTosaHuA, pa3jindHbIC Jraria3oHbl
QJICKTPOMAriMuTHBIX BOJIH, ycjioBus 06p a30BaHHUA

CTIJIOITHBIX M JIMHEHJATBIX CIICKTPOB UCITYCKAHU

— OOBSACHATH W3Iy4CHHE | TMOIJIOLICHUE CBETa
aTOMaMMu W IPOUCXOXKICHUC JIMHEHYATBIX CIICKTPOB Ha
ocHOBe roctyiaroB bopa;

— HPOBOAUTH I/ICCJIGI[OBaTeJIBCKI/Iﬁ OKCICPUMCHT 110
U3YUYCHHIO SIBJICHHSI SJIEKTPOMArHUTHON UHYKIINH;

— aHaJIM3UPOBATH PC3YJIbTAThl OKCIICPUMCHTA U ACIIATH
BBIBO/IbI,

— paboTaThb B rpymie;

— cllymaTh JoKJaabl «Pa3BuTHe cpeacTB M crocoOoB
nepeqadyd WHGOpPMAIMKA HA JAIEKHE PACCTOSHHS C
JPEeBHUX BpPEMEH U /O HamMx JHei», «Metoq
CIICKTPAJIBHOT'O aHajin3a U €ro NMPUMCHCHHUEC B HAYKC U
TEXHUKE»
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KoaudecTBO 4acoB

OcHOBHbBIE BHU/bI yqeﬁnoﬁ HEATCJIBbHOCTH

BYII
«Pa3BuTHE CPENCTB U CMOCOOOB mepenaaun uHpopManmu Ha
JTAJIEKHe PACCTOSIHUSI C APEBHUX BPEMEH U JI0 HAILIUX JAHEW,
«MeTtoJ CrIeKTpaaIbHOTO aHAIN3a U €r0 MPUMEHEHHUE B HAYKe
U TEXHUKE»
CTtpoeHne aToMa 1 AaTOMHOI0 siApa 16 — OnuceiBath: onbIThl Peszepdopaa mo oOHapykeHUIO

CnoHbIM coCTaB pajiMOAKTUBHOIO M3JIYy4eHHUs, o-, B- U Y-
yactulsl. Mozens atoMa Tomcona. OnbiTsl Pesepdopaa mo
paccessHuto  o-dactul. Ilnanerapnas Mojens — aToma.
IIpeBpamienust sizep NpU  pPaguOaKTHBHOM pacnaze Ha
npumepe a-pacrnajna paaus. O0o3HaueHHE SAep XUMHUYECKUX
JJIEMEHTOB. MaccoBoe M 3apsiloBO€  UUCHIA.  3aKOH
COXpaHEHMsI  MaccoBOro  4Yucla MW 3apsjga  IOpu
pazMoaKTUBHBIX IIpeBpanieHusX. Haznauenue, ycTpoicTBO U
IMIPUHIMI IEUCTBUS cueTurKa [elirepa u kameps! Buibcona.
BriOuBanue o-yacTMIIaMU MPOTOHOB M3 siIep aToMa a3oTa.
HabGmonenune ¢otorpaduii  obpazoBaBumIUXCS B KaMepe
BunbcoHa TpekoB YacTUL, Y4YacTBOBABIIMX B SACPHOU
peakuuu. OTKpbITHE M CcBOMCTBa HeiTpoHa. [IpoToHHO-
HEUTpOHHAs MOJENb sipa. PU3NUECKU CMBICII MAaCcCOBOIO U
3apsoBoro yucen. OCOOEHHOCTH SAEPHBIX cHil. MI30TOMBI.

OHeprus cBsi3U. BHYTpeHHsAs DJHeprusi aTOMHBIX SEP.
B3aunmocss3p maccel u 3Hepruu. [edexkt macc. Brimenenue
WIM TIOTJIOIIEHWE DHEPIuu B SIAEPHBIX peakuusax. Mojenb
mpouecca JelieHus sApa  ypaHa. BelneneHue SHEpruu.
VYcnoBusg NpOTEKaHUs YNPaBISEMOW ILIETHOM pEaKLuu.
Kputnueckass macca. Ha3zHaueHwe, ycTpONCTBO, NpPHHIIMII
JNEHCTBUSA SIACPHOTO pPEaKkTopa Ha MENJIEHHBIX HEUTpPOHAX.
[TpeobpazoBaHre dHEPrUu sijiep B SJIEKTPUUECKYIO SHEPTHIO.

CJIO)KHOI'O COCTaBa PaJMOAKTUBHOIO HU3JIYyYEHHUS U IO
UCCIICIOBAaHUIO C IIOMOILBIO pacCesHUs 0-4acTHUI]
CTPOEHUS aToMa; IIPoLECC ACICHUS pa aToMa ypaHa;
— OOBSACHATh CYTh 3aKOHOB COXPAHEHHS MAacCOBOIO
yuclia ¥ 3apsijia IpU paJiiOaKTUBHBIX [TPEBPALLICHUSIX;
— OOBACHATh (PU3MYECKUM CMBICI MOHSATUNA: 3HEPTHUs
CBS3M, Je(eKT Macc, LIeNHas peakuus, KpUTH4YecKas
macca;

— NPUMEHSTh 3aKOHbI COXPAaHEHMsI MacCOBOI'O YHCIIA U
3apsifia IpY 3allUCU YPABHEHUH SIIEPHBIX PEAKIINM;

— Has3bplBaTh YCJIOBUSI NPOTEKAaHUS yIpaBIsieMO
LENHON peakuuu, npeumyiiectsa U Hepoctatku ADC
nepex JAPYrUMHU BHUAAMU AJIEKTPOCTAHLUHN, YCIOBUSA
IIPOTEKAHUS TEPMOSAECPHON peaKLnu;

— Ha3bIBaTh (U3NYECKUE BEJIIMYUHBI: MOTJIOUICHHAS
703a U3ITy4EeHUs, K03 puLreHT KauyecTBa,
9KBUBAJIEHTHAs J103a, IEPUO/]] MOTypaciaia;

— paccka3blBaTh O HAa3HAYEHUHM SIIEPHOTO peaKTopa Ha
MEJUIEHHBIX HEHUTPOHAX, €r0 YCTPOWCTBE W IPUHLIMIIE
JIeNCTBUS,

— MPUBOJIUTH IPUMEPHI TEPMOSICPHBIX PEAKIIHIA;

— NPUMEHATH 3HAHUS K PELICHUIO 33a4;

— U3MEpATh MOIIHOCTh JI03bl pajualiMoHHOro (oHa

48

[npekTop

MYHULIMMAJIbHOE OBLLEOEPA30BATE/IbHOE YYPEXXAEHWUE "TMMMHA3US UMEHW CEPTUSI PALOHE)XCKOIO I'. iIOLLKAP-OJ1bI", Cypkos Esrenuii lOpbesuy,

21.04.2023 14:00 (MSK), Ceptudukar 84F213428C543B15AC3B811CIFA66894




OcHoBHoOe coJepkaHue

KoaudecTBO 4acoB

OcHOBHbBIE BHU/bI yqeﬁnoﬁ HEATCJIBbHOCTH

BYII
[IpeumymectBa u Henoctatk ADC nepesn IpyrumMu BUAaMU JIO3UMETPOM;
JIEKTPOCTAHLIUH. — CpaBHUBATh MOJIyYEHHBIH pe3yJabTaT ¢ HauOOJIbIIUM
Buonornueckoe  neiictBue  pagmanuu.  Dusmueckue JIOITYCTUMBIM ISl YeJIOBEKa 3HAUYCHUEM;
BEJIMYMHBIL: TOIJIOLIEHHAs 71032 U3JIydeHus, koddduuumeHt — CTpPOUTh TIpaUK 3aBUCUMOCTH MOUIHOCTH J03bI
Ka4yecTBa, SKBUBAJCHTHAS [103a. BiusHHE pagrMoOaKTHUBHBIX U3Iy4YeHUsl TMPOJYKTOB pacmajza pajoHa OT BPEMEHHU;
U3Iy4eHUH Ha >XKuBble opraHu3mbl. Ilepumon momypacnana — oUeHUBaThb MO TIpaQuKy IepuoJ Ioypacrnajia
pPaZlMOAKTUBHBIX BEIIECTB. 3aKOH PaHMOAKTUBHOIO pacraja. IIPOAYKTOB paciajia pajoHa;
CriocoObl 3aIuThl OT pajualuu. YCJIOBUS NPOTEKAaHUS U — TIPEACTaBIATh pe3yJbTaTbl HU3MEPEHUHl B BHJE
IpUMEpPBI TEPMOSICPHBIX peakuuii. BelieneHne sHEpTuu u TaOIIHII;
HEepCHEeKTUBBl €€ MCIOJb30BaHMs. VICTOUHMKM SHEpruu — paboTaThb B IpyIIIIE;
ConHua u 3Be3. — ciaymars gokian  «HeratuBHoe — Bo3neicTBHE
paauanuy Ha )KUBbIE OPraHU3MbI U CIIOCOOBI 3aIUThI OT
Konmponvnasa paboma HEee»
no teme «CTpoeHne aToMa U aTOMHOIO  sijpa.
Hcnonp3oBanne SHEPTUM ATOMHBIX SIIEPY.
Jlabopamopuvie pabomul
6. V3MepeHue eCTECTBEHHOIO paJualMoOHHOro (hoHa
JO3UMETPOM.
7. U3yuenue neneHus sapa atoma ypaHa no ¢ororpaduun
TPEKOB.
8. M3yueHue TpPEKOB 3apsHKEHHBIX YaCTUI[ IO T'OTOBBIM
¢dororpadusM (BIIONHSIETCS JOMA).
Tema npoexma
«HeratuBHoe Bo3zaelcTBUE paauanuy (MOHU3UPYIOIIUX
U3JTYyYCHUI) Ha JKUBBIE OPraHU3MBI M CHOCOOBI 3alUTHI OT
HEeey
Crpoenne n 3Bosronns Beenennoi 5 — HaOmonate cnaiinel wim Qororpadpuu HeOECHBIX

CocraB ComueuHoii cuctembl: CoJIHIIE, BOCEMb OOJBIINX

00BEKTOB;
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OcHoBHoOe coJepkaHue

KoaudecTBO 4acoB

OcHOBHbBIE BHU/bI yqeﬁnoﬁ HEATCJIBbHOCTH

bYIl

IUIaHeT (IIeCTh M3 KOTOPBIX HMEIOT CIYTHHUKH), MAThb — Ha3plBaTh TIPYNIBl OOBEKTOB, BXOAALIMX B
IUTAaHET-KAPJINKOB, acTEPOUAbI, KOMEThbl, METEOPHbIE TeJa. CoustHeuHy10 cUCTEMY; IPUYMHBI 00pPa30BaHUs MATEH Ha
®opmupoBanue CoOJHEYHOM CHUCTEMBbl. 3€MJSl M IUIAHETHI ConHueg;
3eMHOU rpynnbl. OOIHOCTh XapaKTEPUCTHK IIJIAHET 36MHOM — IpPUBOAMUTH NPUMEPbl U3MEHEHUs BHUJA 3BE3JHOIO
rpynmsl. [Inanersi-rurantsl. COyTHUKA W KOJIbLIA TIJIaHET- Heba B TEUCHHE CYTOK;
THUTaHTOB. — CpaBHUBaTh IUIAHETbl 3€MHOH TPYMIbI; IJIAHETHI-
Mansie Tena CoNHEYHOW CHUCTEMBI: acTepOUbl, KOMETHI, TUTAHTHI;
MmeTeopHble Tena. OOpa3zoBaHHE XBOCTOB KOMeT. PaamaHT. — aHanu3upoBaTh (oTorpaduu WIM Clai]pl IUIAHEeT,
Merteoput. bonaua. ConHue u 3Be3bl: CilOUCTast (30HHAs) ¢dororpadun coTHEUHON KOPOHBI U 00pa30BaHMI B HEWA;
CTPYKTYpa, MarHuTHoe mnoie. Mcrounuk sneprun ConHua u — onuceiBath (otorpapuu Maibix Ten CoaHEeYHOH
3B€3]] — TEIUIO, BBIJAEJIAEMOE MIPU NMPOTEKAaHUU B UX HEApax CUCTEMbI; TPU MOJIEIM HecTaluuoHapHOW BceneHHO,
TepMosiiepHbIX peakuuil. Ctaauu sBostonuu ConHua. npeioxkeHHble PpuamMaHoMm;
lanaktuku. Meraranaktuka. Tpu BO3MOXHBIE MOJIENH — OOBACHATH (PU3UUECKUE MPOLIECCH, TPOUCXOSIINE B
HecTallMOHapHOM  BcenenHoW,  mpeiokeHHble — ALA. Henpax ConHua M 3Be3; B YEeM IPOSBISAETCS
®puamMaHoOM. DKCrepuMEHTAIbHOE IIOATBEPKICHUE HEeCTallMOHApPHOCTh Beenennow;
Xab6mom pacmupenus Beenennoil. 3akon Xa0o6ua. — 3amuchIBaTh 3aKOH Xab0:7a;

— JIEMOHCTPHUpPOBAaTh IPE3EHTALlMU, Y4YacTBOBATH B
Temvl npoexmos 00CYXJIeHUH Mpe3eHTaI
«EcTecTBeHHBIE CIYTHUKHM TUIAHET 3E€MHOW  TPYIIIBI»,
«EcTecTBeHHbBIE CITYTHUKH JIAHET-TUTAHTOB)

IToBTOpEeHHne 7
Hroro 102

50

[npekTop

MYHULIMMAJIbHOE OBLLEOEPA30BATE/IbHOE YYPEXXAEHWUE "TMMMHA3US UMEHW CEPTUSI PALOHE)XCKOIO I'. iIOLLKAP-OJ1bI", Cypkos Esrenuii lOpbesuy,

21.04.2023 14:00 (MSK), Ceptudukar 84F213428C543B15AC3B811CIFA66894




Y4yeOHO-MeTOAHUECKOE 00ecTeueHne

IIporpamma kypca ¢usuku aisg 7—9 kiaccoB 00pa3oBaTeIbHBIX Opranu3anuii (aBTopsl H.

B. ®unonosuy, E. M. I'yTHHK)

YMK «®Pu3uka. 7 kiace»
1. ®usuka. 7 knacc. Yuebnuk (aBrop A. B. Ileppimkun).
2. ®usuka. Pabouas rerpans. 7 kinacce (aBropsl: H. K. Xannanos, T. A. XanHaHosa).
3. ®usuka. Pabouas rerpanb. 7 kiacc (aBropsl: B. A. Kacesinos, B. @. J/IMutpuesa).
4. @uzuka. Terpanp ans naboparopusix padbor. 7 wkiacc (aBropsl: H. B. ®unonosuu, A. T.
Bockansin).
5. ®usuka. Meroanueckoe rocobue. 7 kiacc (aBtop H. B. ®unonosuy).
6. ®usuka. Tectol. 7 knacc (aBropsl: H. K. Xannanos, T. A.
XaHHAHOBA).
7. ®u3uka. CaMOCTOATEIbHBIE M KOHTPOJIbHBIE PA0OTHI. 7 Kilacc
(aBTophI: A. E. Mapon, E. A. Mapon).
8. ®usuka. J[ugakruyeckue Marepuaibl. 7 Kiacce (aBTOPBL:
A. E. Mapon, E. A. Mapon).
9. ®usuka. Jluarnoctuyeckue paboThl. 7 Ki1acc (aBTOPHI:
B. B. llaxmaroga, O. P. llledep).
10. ®usuka. COOpHUK BOMPOCOB U 33Ja4. 7 KJIacc (aBTOPBHI:
A. E. Mapon, E. A. Mapos, C. B. I1o3oiicknii).

11. DnexTpoHHas popma yueOHHKA.

YMK «®usuka. 8 kiace»
1. ®usuka. 8 knacc. Yuebnuk (aBrop A. B. Ilepbimkun).
2. ®usuka. Pabouas terpanap. 8 kiacce (aBrop T. A. XaHHaHOBA).
3. ®usuka. Pabouas terpanap. 8 kiacc (aBropsl: B. A. Kacesinos, B. @. J/Imutpuesa).
4. Ouzuka. Terpanp mns nmabopatopHbix padbor. 8 kimacc (aBtopel: H. B. ®wmonoBuu, A. T.
Bockansin).
5. ®uszuka. Metoauueckoe nocoodue. 8 knacc (arop H. B. ®unonosuy).
6. ®usuka. Tectol. 8 knace (aBtop H. U. CnenHena).
7. ®u3nka. CaMoCTOATEIbHBIE M KOHTPOJIbHBIE Pa0OTHI. 8 Kilacc

(aBTopsl: A. E. Mapon, E. A. Mapon).
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8. ®usuka. Jlugakruueckue Marepuaisl. 8 kiacce (aBTOPBL:
A. E. Mapon, E. A. Mapon).

9. ®uzuka. Jlnarnoctuyeckue padboThl. 8 Ki1acc (aBTOPHI:
B. B. IllaxmaTtoBa, O. P. Illedep).

10. ®uzuka. COOpHUK BOMPOCOB M 337a4. 8 Ki1acc (aBTOPHI:
A. E. Mapon, E. A. Mapos, C. B. Ilo3oiickuii).

11. DnexktponHas popma yueOHHUKA.

YMK «®u3uka. 9 kiiace»
1. ®uszuka. 9 knace. Yuebnuk (aBropsl: A. B. Ileppiikus,
E. M. I'yTHuHK).
2. ®usuka. Pabouas Terpans. 9 kiace (aBtopsl: E. M. I'ytauk, U. I'. Bnacosa).
3. ®dusuka. Pabouas Terpans. 9 kinacc (aBropsl: B. A. Kacesinos, B. @. JImutpuesa).
4. O@uzuka. Terpanp mns naboparopusix padbor. 9 wkmacc (aBropsl: H. B. ®unonosuu, A. T.
Bockansin).
5. ®usuka. Meroauueckoe rmocobue. 9 kiacc (aBTOPHI:
E. M. I'ytauk, O. A. YepHukosa).
6. ®usuka. Tectol. 9 knacc (aBrop H. U. Cnennena).
7. ®uzuka. Jlngaktudeckue Matepuaisl. 9 kiacc (aBTOPHI:
A. E. Mapom, E. A. Mapon).
8. ®duzuka. COOpHUK BOIPOCOB M 337a4. 9 kiacc (aBTOPHI:
A. E. Mapon, E. A. Mapos, C. B. I1o3oiickuii).

9. DnexTpoHHas popMa yueOHHKA.

KoMmiiekT HarJasiAHbIX MOCOOMIA.
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I[Mpusoxenust

CIIMCOK HAIJISAHBIX TOCOBUIA

Taoauubl 0011er0 HA3HAYEHHUS
1. Mexxaynapoanas cuctema eauauil (CH).
2. IlpucraBku 1y1st 00pa30BaHUs JECATUYHBIX KPATHBIX U JIOJIBHBIX €IHHMII.
3. OU3UYECKHE ITIOCTOSIHHEIC.
4. IlIkana 3J1eKTPOMarHUTHBIX BOJIH.
5. [IpaBuia mo TexHUKe O6€30MacHOCTH MpHU paboTe B KaOWHETE
(bu3uKH.
6. Mepsl 6e30nmaCHOCTH IIPU IOCTAHOBKE U IMPOBEICHNUH JIA0OPATOPHBIX pabOT MO ANEKTPHUECTBY.

7. IlopsiAoK peleHns KOJINYECTBEHHBIX 3a1a4.

TemaTn4yeckue Ta0JIMIBLI

—

. bpoynoBsckoe asmxkenue. Auddysus.
. U3mepenue temneparypsl.

. ArperatHble COCTOSIHUSI BELIECTBA.

. MaHomerp.

. bapomerp-anepoun.

. Ctpoenue atmocdepsl 3eMITH.

. AT™MOC(epHoe aBIeHHE.

. HOBerHOCTHOC HATSAXKCHUC, KAITUIITIAPHOCTD.

O o0 3 N O B W N

. HJ'IaBJ'IeHI/Ie, HCIIapCHUEC, KUTICHUC.

—_
S

. Kpucramnmueckue BenecTna.

—
—

. BHyTpeHHss sHeprusi.

[S—
\]

. TermnonzonsnuoHHbIS MaTcpHraJibl.

—
[98)

. JlBuraTens BHYTPEHHETO CTOPAHMUSL.

—_—
n

. KIIJI TeryioBo#t MammHel.

[S—
(9,

. Moaenu CTPOCHUSA aTOMa.

[S—
[©)

. Cxema ombita Pezepdopra.

—
~

. llennas snepHas peakiusi.

—
o0

. Conneunas cucreMa.
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19. Jlyna.

20. IlnaneTsl 3eMHOM TPYIIIHI.

21. IlnaHeThI-TuranThl.

22. Masnbie Tena COJIHEUHOM CUCTEMBI.

23. IlpuOGopbl MATHUTOAIEKTPUICCKOM CUCTEMBI.
24. JIguratenb MOCTOSIHHOTO TOKA.

25. Tpancdopmarop.

26. DHepreTuyeckas CUcTeMa.

27. Cxema ruipodJIeKTPOCTAaHIUH.

28. [lepenaua u pacnpeneneHue JEKTPOIHEPTUH.
29. SlnepHblit peakTop.

30. 3aTMeHwusl.

31. Ontuueckue npuOOpHI.

32. I'ma3 Kak ONTUYEeCKas CUCTEMA.

33. 3emnsa — maneta CosiHeuHoM cucteMbl. Ctpoenue CoHIa.
34. 3Be3anl.

35. OTHOCUTENBHOCTD JIBUIKECHHUSI.

36. TpaexTopusi ABMKEHUS.

37. Bropotii 3akoH HetoToHa.

38. Buasr nedpopmarmii 1.

39. Buasr nedpopmaruii 11.

40. PeakTuBHOE ABUKEHUE.

41. Kocmuueckuit kopabib «BocTok.

42. PaboTa CHIIBI.

43 . MexaHnyeCcKUe BOIHEI.

KommuiekT mopTperoB AJis1 KaOUHeTa (PU3UKH

(mamka ¢ JBAANAThIO MOPTPETAMH).
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