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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma o usuke A cpegHeit 001eo0pa3oBaTebHOM MIKOIBI COCTaBICHA HA OCHOBE
®denepanbHON 00pa30BaTEIBLHON TPOrpaMMBbl CpelHero obmiero oOpa3oBaHMs, TPeOOBaHHMI K
pesyabTataM OOydyeHHsl, MpeICTaBIeHHBIX B DenepatbHOM TOCYAapCTBEHHOM O00pa3oBaTEIbHOM
CTaHAapTe CpeaHero oomero o0pa3oBaHUA. pealn3yeTcs IpPU HCIOJIb30BAHUU YYEOHUKOB
«OU3UKA» nns 10 u 11 xnaccoB nunun «Knaccuueckuit kype» aBropoB I'. 5. Msikumiesa, b. b.
byxosnesa, H. H. Corckoro, B. M. Hapyruna nox penakuueit H. A. [lapdenTreBoii paccuntana Ha
2 rona, 340 Jacos.

[Iporpamma coctaBieHa Ha ocHOBe: DenepanibHON 00pa3z0BaATENBHON MPOrpaMMbl CPEIHEro OOIIero
oOpa3zoBaHus, TpeOOBaHMN K pe3ysibTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTEIbHOW MPOTPaMMBbl CPEIHETO
obmero oopazoanus (OOIT COO), npencraBineHHbIX B DeiepaibHOM rocy1IapcCTBEHHOM 00pa30BaTeIbHOM
crarnapre (PI'OC) cpennero obmiero oopazoBaHus;

— IIpumepHOIi OCHOBHO# 00pa30BaTeIbHON MPOrPaMMBbI CPEHETO 001ero 00pa3oBaHUsI.

B Heil Takxke yduTeHbl OCHOBHBIE HJIEM U TOJIOKEHHS HpOrpaMMbl (OPMUPOBAHUS UM PA3BUTHS
YHHUBEpCAIbHBIX YYEOHBIX JEHCTBUH s CpeiHero (MoysHoro) oOmero oOpa3oBaHHs M COONIO/EHA
MIPEEeMCTBEHHOCTb C MIPUMEPHOM MporpaMMoi mo (u3MKe 17151 OCHOBHOTO 0011ero o0pa3oBaHUsl.

B paGoueii mporpamme aisi CTapiied IIKOJBI TPETYCMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHUJIOB
JesITeIbHOCTH, TIPEJICTABICHHBIX B IPOTrPaMMe OCHOBHOTO O0IIIero 00pa3oBaHusl.

Oco0eHHOCTH MPOTPAMMBI COCTOSIT B CIEAYIOIIEM:

—— OCHOBHOE COZIepaHHe Kypca OpUEHTUPOBAHO Ha ocBoeHHEe DyHIaMEHTAIBHOTO Spa COACPKAHUS
¢bu3nveckoro oopa3oBaHus;

—— OCHOBHOE COJIep’KaHHE Kypca IpPEeACTaBICHO Uit 0a30BOTO M YIIyOJIEHHOTO YPOBHEH H3y4YEeHUs
busuky;

— 00BbE&M 1 TIIyOMHA U3ydeHHs y4eOHOTO MaTepualia OMpeaeIIsiIoTCs OCHOBHBIM COJICPKaHUEM Kypca U
TpeOOBaHUSAMU K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON MPOTrPaMMBbI U MOTYYAOT JaIbHEUITYIO
KOHKPETU3AIMIO B IPIMEPHOM TEMaTHYECKOM TUIAHUPOBAHHH;

—— OCHOBHOE COJIEpKaHUE Kypca U IPUMEPHOE TeMAaTUYECKOe TUTAHUPOBAHKE ONIPEACTISIOT COACPKAHKE
Y BHJIBI ICATEIILHOCTH, KOTOPBIE JTOJDKHBI OBITH OCBOCHBI 00YYaIOIIUMUCS IPU H3yYeHUU (PU3UKH HA 6a30BOM
U yriryOlIE€HHOM YpPOBHSIX;

— B IIpOrpaMMe COJIEPKUTCS IPUMEPHBIN IepeueHb JJabOPaTOPHBIX U MPAKTUYECKUX paboT, HE BCEe U3
KOTOPBIX 00s3aTEIBHBI IS BHITOTHEHUS; YIUTEIb MOKET BEIOPATh U3 HUX T€, VIS IPOBECHHUS KOTOPHIX €CTh
COOTBETCTBYIOIIME YCIOBHS B IIKOJIE.

OcBoeHue mporpaMmbl M0 (QU3UKE 00ECIIeYrBAET OBIIAJIEHUE OCHOBAMHU y4eOHO-HMCCIIEOBATENbCKOM
JesTeIbHOCTH, HAYYHBIMUA METOaMU PEIICHUS Pa3IMUHbIX TEOPETUUECKUX U MPAKTHUECKUX 3ajay.

MeTtononoruueckoit ocHoBoit @I'OC COO siBrsieTcss CUCTEMHO - I€ATEIbHOCTHBIA MOIXO/.

OcHOBHBIE B/l yU4€OHOH NesATeIbHOCTH, NMPEICTaBIECHHbIE B TEMATUYECKOM IJIAHUPOBAHUU JaHHOM
paboueii mporpamMmBbl, MO3BOJISIOT CTPOUTH MPOIECC OOYYEHHUsI Ha OCHOBE JaHHOTO Moaxonaa. B pesynbrare
KOMIIETEHIIMH, C(HOPMUPOBAHHBIE B IIKOJIE NMPH M3YYEHHH (PU3HKH, MOTYT BIOCIEIACTBUU IMEPEHOCUTHCS
YYaIIMMHUCS Ha JTIO0bIE )KU3HEHHbBIE CUTYAIHH.

Pabouas nporpamMMa BKJIIOYAET CIIEIyIOIIUE pa3/iesbl:

1. TloscHuTenbHas 3anmMcKa, B KOTOPOH KOHKPETU3HMPYIOTCS OOLIME LEIH CPEIHEro 00pasoBaHHs €
yuéToM crienupuku GU3UKU Kak y4eOHOro mpeamera.

2. OO0mas xapaKTepUCTHKa yU4eOHOTo TIpeMETA.

3. Mecto Kypca QU3UKU B y4eOHOM ILIAHE.

4. Pe3ynbTaThl OCBOEHUS Kypca (pU3MKH — JUYHOCTHBIE, METAIIPEIMETHBIE M IIPEIMETHBIC.

5. Conepxanue Kypca QU3MKH.

6. IIpumepHOE TeMaTHYECKOE IUIAHMPOBAHUE C ONpEJEICHHEM OCHOBHBIX BHJIOB  y4eOHOM
JESTeTHbHOCTH yUaIIuXCs IPH U3yUEHUH Kypca (GU3UKH.

7. Tlnanupyemble pe3yJIbTaThl H3yYEHHS Kypca QHU3HKH.

8. PexkoMeHmamuu MO MaTepHAlbHO-TEXHUYECKOMY H  y4eOHO-METOAMYECKOMY OOECHEUeHHIO
00pa30BaTeNnpHOro Mpolecca.
OBHIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA
®u3rka, Kak HayKka 0 HanOoJjee o0IMMX 3aKOHAX MPUPOJIbI, BHICTYIIAs B KAUeCTBE y4eOHOro MpeaMeTa B



ITKOJI€, BHOCUT CYIIIECTBCHHBIN BKJIA]] B CHCTEMY 3HAaHUU 00 okpykaromieMm mupe. [1IkoapHbIN Kype Gu3uku
- CHCTEMOOOPa3yIOIIHiA ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY (PU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE COJICPKaHMS XUMHH, OMOJIOTHH, PU3NIecKor reorpaduy U aCTPOHOMUM.

W3ydyenne ¢GuU3MKM SBISETCS HEOOXOMUMBIM HE TOJIBKO JJIsi OBJAJACHHUS OCHOBAaMHU OIHOW W3
€CTECTBEHHBIX HaYK, SIBJISIFOIICHCS KOMIIOHEHTOH 00111ero o0pazoBaHusi. 3HaHuE PU3UKH B €€ HCTOPUIECKOM
pPa3BUTHUM TIOMOTAET YEJIOBEKY IOHATh Mporecc (GOPMUPOBAHUS JAPYTUX COCTABISIONIUX COBPEMEHHOM
KyJbTypbl. ['yMaHuTapHoe 3HaueHrue GU3MKHU KaK COCTABHOM YacTH 00111ero 00pa3oBaHUsi COCTOUT B TOM, UTO
OHa CIIOCOOCTBYET CTAaHOBJICHHIO MHUPONOHMMAHUS W PA3BUTUIO HAYYHOrO Crmoco0a MEBIILICHUS,
MO3BOJISIIOIIET0 OOBEKTUBHO OILIEHHWBATh CBeIEHUs 00 oOkpyxaromem wmupe. Kpome Toro, onaaeHue
OCHOBHBIMH (DPM3MUYECKUMU 3HAHUSAMH Ha 0a30BOM YpOBHE HEOOXOJIMMO MPAKTHUECKU KAXKJIOMY YEJIOBEKY B
COBPEMEHHOM KU3HHU.

st pemenus 3anad GOpMHUPOBAHKSI OCHOB HAYYHOTO MHUPOBO33PEHUS, PA3BUTHUSI MHTEIUICKTYAIbHBIX
CIOCOOHOCTEM M I03HABATENBHBIX HMHTEPECOB MIKOJBHUKOB B IMpolecce H3yueHUs: (U3UKH OCHOBHOE
BHHUMAaHUE CJICIYET YJIeSITh HE CTOIBKO Nepejaue CyMMBbI TOTOBBIX 3HAHUH, CKOJIEKO 3HAKOMCTBY C METOIaMH
HAyYyHOTO TIO3HAHMSI OKPYXKAIOIIEro MHpa, I[OCTAaHOBKE mpobiieM, TpeOymoIUX OT  yYaluxcs
CaMOCTOSITENTLHON JICATEIBHOCTH 110 X Pa3peIIeHHIO.

Henu nzyuyenust pusuku B cpeaHeit (1oIHoi) mIKoe:

— q)OpMI/IpOBaHI/Ie y 06yqaroumxc;1 YBECPECHHOCTHU B LICHHOCTU 06p8.30BaHI/I$I, 3HAaYNUMOCTHU (1)I/I3I/I‘I€CKI/IX
3HAHUH 171 KaXKI0r0 YCJI0BCKa, HE3aBUCUMO OT €TI0 HpO(l)eCCHOHaJILHOfI JACATCIIBHOCTH,

— OBJAJCHHE OCHOBOIOJIATAIOIUMH (U3UUYECKUMH 3aKOHOMEPHOCTSIMH, 3aKOHaMU U TEOPUSMHU;
paciirperre 00bEMa UCIOIb3YEMBIX (PU3NYECKUX MOHITUH, TEPMUHOJIOTUU U CUMBOJIUKU;

— mnpuoOpeTeHne 3HaHWK O (YHIAMEHTAIBHBIX (U3MYECKUX 3aKOHAX, JIeKAIIUX B OCHOBE
COBPEMEHHOM (pu3nuecKoi KapTUHBI MUpa, O HauboJee BaKHBIX OTKPBITHIX B 007acTH (PU3MKH, OKA3aBILUX
OTIpeIeIIAIONIee BIUSHNAE Ha Pa3BUTHE TEXHUKU M TEXHOJIOTHH; TOHUMaHUE PU3NUECKON CYITHOCTH SIBICHUH,
HaOIr0aeMbIX Bo BeelleHHOM;

— OBJaACHHUC OCHOBHBIMHM MCTOAAMHU HAYYHOI'O IIO3HAHUA HPHUPOABLI, HCIIOJIB3yCMbIMH B (1)I/I3I/IKCI
Ha6J'IIOI[eHI/I€, OIIMCAHUC, H3MCPCHHC, BLIABMIKCHUC THUIIOTC3, IIPOBCACHUC OKCIICPUMCHTA, OBJIAJACHHC
YMCHUSAMU 06pa6aTI)IBaTI) JaHHBIC JKCIICPUMCHTA, OOBACHATH IMOJIYUCHHBIC PE3YJIbTaThbl, YCTaHABJIMWBATDH
3aBUCUMOCTH MCKIY (1)I/I3I/I‘IGCKI/IMI/I BCIIMYMHAMM B Ha6J'IIO,I[aeMOM SABJICHHUH, ACTI1aTh BBIBOJBI,

— O0TpabOTKa yMEHUs pemaTh PU3NIECKHUE 3aa4l PA3HOTO YPOBHS CJIIOKHOCTH;

— TIpuoOpeTeHne OMbITa Pa3HOOOPa3HON JESITENbHOCTH, ONbITa MO3HAHUSA U CaMOIIO3HAHUS; YMEHHUM
CTaBUTh 3aJauyM, pelaTrb MpoOJeMbl, NMPUHUMATh PpEIIEHUs, UCKaTh, aHAJIM3UPOBaTh M 00padaThIBaTh
MH(}OpPMALIMIO; KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOIIMX YHHUBEPCAIbHOE 3HAYECHHE:
KOMMYHUKAaTHBHBIX HaBBIKOB, HABBIKOB COTPYJHHUYECTBA, HABBIKOB U3MEPEHUI, HABBIKOB Y(PPEKTUBHOTO U
0€30MacHOT0 UCIOIb30BaHUS PA3INYHBIX TEXHUUECKUX YCTPONCTB;

—— OCBOEHHE CIOCOOOB HUCHOIB30BaHUS (PU3NUECKUX 3HAHUM JJIs peIleHHs MPAKTUUYECKUX 3a/1ad, JJIs
OOBSICHEHUS SBJICHUI OKpYXKarolle 1elCTBUTEIbHOCTH, Ul o0ecrieueHus: 0€30MacCHOCTH KU3HU M OXpaHbl
IIPUPOJIBI;

— pa3BUTHE TIO3HABATENbHBIX HMHTEPECOB, HMHTEUICKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEH B
rpolecce NpuoOpeTeH s 3HaHUM C UCIIOJIb30BAHUEM PA3IIMYHBIX UCTOYHUKOB MHPOPMAIIMK U COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJOTUH; YMEHHH (HOopMyIupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO IMO3HUIIMIO IO
OTHOIIECHHUIO K Qu3ndeckoi nHpOpMaluu, NoIy4yaeMon U3 pa3HbIX HICTOYHHUKOB;

—— BOCHHUTaHUE YBAKUTEIBHOI'O OTHOIIEHUS K YYEHBIM M UX OTKPBITHSM; UYyBCTBa TOPAOCTH 3a
POCCHICKYIO0 (PU3NUECKYIO HAYKY.

Oco0eHHOCTD Iienenoaaranust Juisi 6a30BOro YpoBHS COCTOUT B TOM, YTO 0OyueHHE OpUEHTHPOBAHO B
OCHOBHOM Ha (GOpMHUPOBAaHHE Yy OOydYaromMXcsi OOIIeld KyJbTypbl M Hay4HOTO MHPOBO33PEHHS, Ha
MCTOJIb30BAHUE MOYYEHHBIX 3HAHUI U YMEHU B MOBCETHEBHOM JKU3HU.

OCOOCHHOCTB IIEJICTIONIATaHus IS Y2y 0iéHH020 YPO6Hs COCTOUT B TOM, YTOOBI HAIPABUTH JICATEIILHOCTh
CTapILEKJIACCHUKOB Ha IOATOTOBKY K Oyaymied mpodeccHoHaIbHON AEATeNbHOCTH, Ha (opMHUpOBaHUE
YMeHI/Iﬁ 1 HAaBBIKOB, HeO6XOJII/IMBIX IJI IIPOAOIKCHUA O6p330BaHI/ISI B BBICIHINX y‘—Ie6HBIX 3aBCICHUAX
COOTBETCTBYIOLIETO MpOQHIIsA, a TaKKe Ha OCBOEHHE 00bEMa 3HaHU, OCTATOYHOTO I MPOIOIDKEHHS
o0Opa3oBaHMs U caMOOOPa30BaHMUS.

Copneprxanue Kypca (PU3MKH B IPOrpaMMe CpeTHEro 00Iero o0pazoBaHus CTPYKTypUpPYETCS Ha OCHOBE
(bU3MUECKUX TEOpUil M BKIIOYAET CIEAYIOIINE Pa3Zeiibl: HAyYHBIH METOJ MO3HAHUS HPUPOJBI, MEXaHUKA,



MoJIeKyJIsipHas (pu3MKa U TEPMOJIMHAMUKA, AJIEKTPOJIMHAMUKA, KOJIeOaHUsI M BOJIHBI, ONTHKA, ClIelHaIbHAas
TEOpHsl OTHOCUTEIBHOCTH, KBaHTOBasl (PU3UKa, CTpoeHHE BeeneHHou.
MECTO KYPCA ®U3UKU B YYEBHOM IIJIAHE

B cootBeTcTBHM C 6a3UCHBIM Y4€OHBIM IUTAHOM KYpCY (PU3UKHU CpeHel (MOTHOM ) IKOJIBI IPEAILIECTBYET
Kypc (GHU3MKH OCHOBHOW HIKOJIBI (7—9 Kiacchl), BKIIOYAIOMIMIM 3J€MEHTAapHbIe CBEACHHUS O (PU3NYECKUX
BEJIMYMHAX U SBJICHUSX.

Ha »tane cpenneil (mosHOM) HIKOJIBI BO3MOXKHO HM3y4Y€HHE OOYYaAIOIIUMUCS €CTECTBO3HAHUS WIH
¢bu3uk Ha 0a30BOM WU YIIyOIE€HHOM ypoBHe. M3ydeHue ¢u3mku Ha 0a30BOM YPOBHE MOXKET OBITh
MPEeyCMOTPEHO MPHU COCTABIEHUU YYEOHBIX IJIAHOB YHHUBEPCAIBHOIO U COLUATBHO-3KOHOMUYECKOTO
npopuiield, a TaKkKe MEIUKO-OMOJOTHYECKOTO0 M SKOJIOTHYECKOrO HAIPaBICHHN €CTECTBEHHOHAYYHOT'O
npoduns. Usyuyenne ¢uszuku Ha yriayOJaEHHOM YpOBHE MOXKET OBITh MPEAYCMOTPEHO HPU COCTaBICHHUU
Y4eOHBIX TUIAaHOB (PU3MKO-MATEMaTHUECKOTO, TEXHOJIOTHUECKOTO (MH)KEHEPHOT0) M €CTECTBEHHO-HAYYHOTO
npoduei.

Jannas paboyast mporpamMma no ¢usuke i 6a30BOro ypoBHs cocTaBieHa U3 pacuéra 136 4 3a 1Ba rona
oOyuenus (mo 2 u B Henenmto B 10 u 11 kmaccax); B mporpamme yuteHo 10% pesepBHoro Bpemenu. [lms
yrayOna€HHOTO YpOBHS H3yueHUs (hU3MKHU porpamma paccuutana Ha 340 4 3a nBa rona odydenws (1Mo 5 9 B
nezgento B 10 u 11 xinaccax); B mporpamme yutreHo 15% pe3epBHOTO BpeMEHHU.

1. IIVIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA KYPCA ®U3UKU

JesTenbHOCTh 00pa30BaTENBLHOTO yUpeKIeHHUs 0o01ero oopa3zoBaHusl B 00ydyeHuH (uU3MKe B CpelHen
(ToNTHOM) IIKOJIE JOJDKHA OBITH HAIpaBlieHa HA JIOCTHIKEHHE OOYYAIOIIUMHCS CICAYIOUIMX JHYHOCTHBIX
pe3yJIbTaToB:

— YMEHHE YNpaBJIsATh CBOSH MO3HABATENbHOM JIeATEIbHOCTHIO;

—— TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMO0OPa30BaHUIO, HA IPOTSKEHUH BCE
KU3HU; CO3HATEIIbHOE OTHOIIEHHWE K HENpephIBHOMY OOpa30BaHUIO KaK YCIOBUIO  YCIEIIHOM
npoeCCHOHATBFHON 1 00IIECTBEHHOH IeATEIbHOCTH;

— YMEHHE COTpYyJIHHYAaTb CO CBEPCTHUKAMH, JAETbMM MJAQJIIETO BO3pacTa, B3pPOCIbIMH B
00pa3oBaTenbHOM, yueOHO-UCCIIEe0BATENLCKOM, MPOSKTHOW U APYTUX BUIAX JIEATEIbHOCTH;

— c(hopMHUPOBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;
OCO3HaHME 3HAYUMOCTH HAayKH, BIaJIEHUS JOCTOBEPHOH HHGpopMamued O NEepefoBBIX IOCTUXKEHUAX U
OTKPBITHSIX MHPOBOM M OTEUYECTBEHHOM HAyKH; 3aMHTEPECOBAHHOCTh B HAayUYHBIX 3HAHUSAX 00 ycTpolcTBe
MHpa 1 001IECTBA; TOTOBHOCTh K HAYYHO-TEXHUUYECKOMY TBOPYECTBY;

—— YYBCTBO I'OP/IOCTHU 32 POCCUHUCKYIO (PM3MUECKYIO HAyKy, TYMaHU3M;

— TIOJIOKUTEJBHOE OTHOILIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTb;

— JKOJIOTHYECKas KyJIbTypa, Oepe’KHOe OTHOLIEHHE K POJIHON 3eMile, MPUPOIHBIM OoratcTBaM Poccun
U MHpa, TIOHMMaHu€ OTBETCTBEHHOCTHM 3a COCTOSIHHE TPUPOIHBIX PECYpPCOB U  pa3zyMHOE
IIPUPOIONOIB30BAHUE.

MertanpeaMeTHbBIMHU pe3yJIbTATAMH OCBOCHUSI BHIITYCKHUKAaMU CpeHEH (ITOJIHOI) IIKOJIBI TPOTrpaMMBbl
1o (hU3MKe ABISAIOTCA:

Oceoenue pe2yiamugHbIX YHUBEPCANbHBIX YUeOHbIX 0elUCmEUl:

—  CaMOCTOATEIbHO ONPEIEIATh LENH, CTaBUTh U POPMYJIIUPOBATH
COOCTBEHHBIE 331a4 B 00pa30BaTENbHOM JEATETLHOCTH U )KU3HEHHBIX CUTYAIUX;

—— OILIGHUBATh PECYpCHl, B TOM YHKCJE BpeMsl U ApyTrue HeMaTepHalbHbIe peCcypchbl, HEOOXOAUMBIE IS
JOCTUKEHMS TIOCTaBICHHOMN paHee 1eNu;

— CONOCTAaBJIATH UMCIOIIHUECA BO3MOXHOCTH U HCO6XOI[I/IMBIC AJId JOCTUIKCHUA TEJIIN PECYPCHI;
—  OHpeaAcyATbh HECKOJIBKO HYTCfI JOCTHIXCHUA IMOCTaBJICHHOM e,

— 3aJaBaThb MMapaMETPbl U KPUTEPHHU, IO KOTOPBIM MOKHO OIMPECACIINTD, YTO LCJIb JOCTUTHYTA,
— COIIOCTaBJIATH HOJIyLICHHHﬁ pPE3yJbTaT ACATCIBHOCTH C IMOCTaBJICHHOMU 3apaHee I CJIbIO,

— OIIEHHUBATH MIOCJIEACTBHS JOCTHKEHUS ITOCTABICHHOM 1IE€IN B IEATEIHLHOCTH, COOCTBEHHOM KU3HHU U
YKW3HU OKPYKAIOIIUX JIFOAEH.
OceoeHue no3HasamenbHblX YHUBEPCAIbHBIX YUeOHbIX OeUCmEUlL.

— KPUTHUYECKH OLIEHWBATh U UHTEPIPETUPOBATH HH(OPMALIUIO C PA3HBIX MO3ULINNL;
— pacmno3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUHS B HH()OPMALIMOHHBIX HCTOUHHKAX;
—— HCIOJIB30BATh PA3IN4YHbIC MOACIBHO-CXEMAaTUYECKUE CPEACTBA IS IIPEACTABICHUS BbIBICHHBIX B



MH(OPMALIMOHHBIX HCTOUYHUKAX TPOTHUBOPEUHIA;

—— OCYILECTBIISATh Pa3BEPHYTHIH MH(OPMAIIMOHHBIN MTOMCK U CTAaBUTh HA €r0 OCHOBE HOBBIC (YUeOHBIC
U TI03HABaTeIIbHBIE) 3a/1a4H;

— HCKaTh M HAXOAUTHh 0000IEHHBIE CIIOCOOBI PEIICHUS 3a]1a4;

— TMPUBOAWTH KPUTHYECKHE APTYMEHTHI, KaK B OTHOIIECHUH COOCTBEHHOTO CYXKJCHHUS, TaK W B
OTHOIIICHUU JECUCTBUHN U CYXKIECHUM IPYTroro 4eioBeKa;

— aHAIM3UPOBATH U MPEOOPa30BBIBATH IPOOIEMHO-TIPOTUBOPEUHBbIE CUTYAIUH;

—— BBIXOJUTH 32 PAMKH Y4eOHOTO IPeIMETa M OCYLIECTBIIATH [eJICHANPABICHHBIN TOUCK BO3MOXXHOCTH
HIMPOKOTO MEepEeHOoca CPEJICTB U CIOCOO0B ACHCTBHUS;

— BBICTpPaUBaTh HWHIAMBUAYAIbHYIO 00pa30oBaTelbHYI0 TPACKTOPUIO, YUUTHIBas OTPaHUYEHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIC OTPAaHUYCHUS;

— MEHATb M YJIEPKUBATh pa3HbIC MO3UIUHU B MO3HABATEIHHOM AEATEIHbHOCTU (OBITH YYEHHUKOM H
yauteneM; (GOpMyIHpPOBaTh O00pa3oBaTENbHBIA 3alpOC W  BBINOJHATH KOHCYJBTATUBHBIC (YHKIHUU
CaMOCTOSITENIbHO; CTAaBUTH MPOOJIeMy U paboTaTh HaJ € pellieHueM; YIIPaBIIATh COBMECTHOM MO3HABATEIbHOM
JESITEIbHOCTBIO U MTOAYUHSATHCS).

Kommynuxamusnule ynugepcanvhvie yuebHvle Oeticmeus:

—— OCYILIECTBJIATH JI€JIOBYI0O KOMMYHHUKAIIMIO, KAK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTPH
00pa30BaTeNbHON OpraHu3alliy, TaK U 3a €€ IPeIeIIaMHu);

— TpU OCYLIECTBICHUU TPYNIOBOW pabOThl OBITH KaK PYKOBOJIUTENEM, TaK W UYJICHOM MPOEKTHOM
KOMaH/ibl B Pa3HbIX pOJIAX (F€HEpaTOPOM UJIeH, KPUTUKOM, UCTIOJTHUTEIIEM, IPE3EHTYIOINM U T. [1.);

— Pa3BEpHYTO, JOTMYHO M TOYHO M3JIaraTh CBOK TOYKY 3PEHHsI C HCIIOIB30BAHHEM aJI€KBAaTHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

—— pacro3HaBaTh KOH()IMKTOTEHHBIE CUTYallly U MPEI0TBPAIIaTh KOH(MIUKTHI 10 UX aKTUBHOW (ha3bl,

—— COTJIaCOBBIBATH MMO3UIMH WICHOB KOMAH/IbI B IPOLIECCE PAOOTHI HA/I OOIIUM IPOTyKTOM/PEIICHUEM;

— TMPEACTABIATH MyOIUYHO pPe3yJIbTaThl MHAWBHUIYAbHON M TPYNIOBON AESITETBbHOCTH, KaK IMepes
3HaKOMOM, TaK U Mepe]l HE3HAKOMOU ay IUTOPUEH;

— mnoadupaTh NapTHEPOB VIS JAEIOBOM KOMMYHHKAIIMH, UCXOAS U3 COOOpaKEHUIl pe3yIbTaTUBHOCTU
B3aWMOJICVCTBHUSI, @ HE JIMYHBIX CUMIIATHU;

— BOCIPUHUMATh KPUTUYECKHE 3aMEUaHUsI KaK Pecypc COOCTBEHHOTO pa3BUTHS;

— TOYHO ¥ EMKO (OPMYITUPOBATH KaK KPUTUUYECKHUE, TAK U OJ0OpUTEIHHBIC 3aMEeUaHusl B aJJpec IPYTUX
J0JIeH B paMKax JeI0BOi 1 00pa3oBaTeIbHOM KOMMYHHUKAIIMU, H30€erast IpH 3TOM JINYHOCTHBIX OLIEHOYHBIX
CYXKJICHUU.

IIpenMeTHBIMHU pe3yJIbTAaTAMHM OCBOCHHS BBIYCKHUKAMH CpeHEH (ITOJIHOM) LIKOJIBI IPOrpaMMBbI 110
¢u3uke Ha 6a30BOM YPOBHE SIBIISIOTCS:

— c(opMUPOBAaHHOCTH MPEACTABICHUN O 3aKOHOMEPHOM CBSI3U U MO3HABAEMOCTH SIBJICHUN MPHUPOJIBI,
00 OOBEKTUBHOCTU HAYYHOIO 3HAHHS; O POJU U MecTe (PU3UKH B COBPEMEHHOW HAy4YHOW KapTHHE MHpA;
MOHUMaHUEe POJH QUMUK B (HOPMUPOBAHUU KPYro3opa U (YHKIIMOHATHHOW TPaMOTHOCTH 4eJOBeKa IS
peLIeHUs NPaKTUYECKHUX 3a]1a4;

— BIIJICHHE OCHOBOMOJArammuMu (U3NYECKUMU TOHATHUSAMHU, 3aKOHOMEPHOCTSMH, 3aKOHAMU U
TEOPUSMHU; YBEPEHHOE MOJIb30BaHNE (PU3NUECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

— c(OpMHUPOBAHHOCTH MPEACTABICHUHN O (PU3UIECKOI CYIIHOCTH SIBJICHUHN MPUPOJIBI (MEXaHMUECKHUX,
TEIUIOBBIX, SJICKTPOMAarHUTHBIX M KBAHTOBBIX), BUIaX MaTepuu (BELIECTBO U TOJIE), IBIKEHUHU KaK CrIocooe
CYIIECTBOBAHUS MAaTEPUH; YCBOCHHE OCHOBHBIX MJIEW MEXaHHWKH, ATOMHO-MOJEKYJSIPHOIO YYEHHUS O
CTPOGHUHU BEIIECTBA, JJIEMEHTOB DJIEKTPOJAWHAMHMKMA W KBAaHTOBOW (DU3MKH; OBJaJ€HHE MOHATHIHBIM
anmnapaToM U CUMBOJIMYECKUM SI3BIKOM (DU3UKH;

—— BIIaJICHUE OCHOBHBIMHM METOJIaMH HAY4YHOTO IMO3HAHUS, MCIOJIb3YEMBIMU B (hU3MKe: HAONI0JICHHE,
OlMCaHUEe, W3MEpPEeHHEe, HKCIEPUMEHT; yMEeHHUs oOpalaThiBaTh pe3ysibTaThl H3MEPEHUH, OOHapYyKUBATh
3aBUCHMOCTb MEXIY (PU3NUECKIMH BETHYMHAMH, OOBSCHSTH MOJTYyYEHHBIC Pe3YIbTaThl U I€JIaTh BHIBOJIBI;

— BIIQJICHHE YMEHUSMH BBIIBUTATh TUIIOTE3bl HA OCHOBE 3HAHHS OCHOBOIOJIATAIOIMIUX (PUINYECKUX
3aKOHOMEPHOCTEM U 3aKOHOB, MPOBEPATh MX SKCIEPUMEHTAIBLHBIMU CpEACTBAMH, (OpMYyIUpYs LEib
UCCIIC/IOBAHMsI, BJAJICHUE YMEHHSIMHU ONMCHIBATh W  OOBSICHATH CAaMOCTOSTENBHO IPOBEJCHHBIE
SKCIIEPUMEHTHI, aHATU3UPOBATh PE3yNbTAThl MOTYYECHHOW HW3MEPUTENIbHON HH(pOpMAIUK, ONpPEIeNsTh



JOCTOBEPHOCTbH IOJTYYEHHOIO PE3YJIbTaTa;
— ¢(hOopMUPOBAHHOCTHh YMEHHUS PELIaTh MPOCThIe (PU3NUYECKHE 3aJauH;

— CcpOpPMUPOBAHHOCTh YMEHUS TMPHUMEHITHh TOJYYCHHBIC 3HAHUA [UISI OOBSICHEHHS YCIOBHIA
MPOTEeKaHus (GU3MYECKUX SBJICHUW B MPUPOJIC U I NPHUHATHS MPAKTHUYCCKUX PEIICHUHA B IMOBCEIHEBHOM
JKU3HU,

— TOHHMMaHue (PU3NYECKUX OCHOB U MPHUHIUIOB AeWCTBUA (paObOThI) MALIUH U MEXaHU3MOB, CPEICTB
MEePEIBIIKEHUS U CBSI3U, OBITOBBIX MPHUOOPOB, MPOMBIIUICHHBIX TEXHOJIOTHISCKUX TPOIIECCOB, BIUSHUS UX HA
OKPYKAIOIIyIO CpPely; OCO3HAHHE BO3MOXHBIX MPUYMH TEXHOTCHHBIX U DKOJIOTUYECKUX KaTacTpod;

— c(pOpPMHUPOBAHHOCTh COOCTBEHHOW IO3MLMU [0 OTHONICHHIO K (Qu3ndyeckol uHbopMauuy,
10JIy4aeMOM U3 pa3HbIX HCTOYHUKOB.

IIpenMeTHHIMHU pe3yJIbTATAMH OCBOCHHS BBIMYCKHUKAMH CpefHel (ITOJIHO) LIKOJIBI IPOrpaMMBbI 110
¢u3nke Ha yriyOJIEHHOM YPOBHE JIOJDKHBI BKIIOYAaTh TPEOOBAHUS K pe3ybTaTaM OCBOSHHs 0a30BOro Kypca
U JIOTIOJIHUTENBHO OTPaKaTh:

— c(hopMHUPOBAaHHOCTH CUCTEMBI 3HAHUK 00 00IUX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX
U Tpe/icTaBlIeHul o fneiicTBuM BO BeeneHHo# pu3nyecknx 3aKOHOB, OTKPBITHIX B 36MHBIX YCIIOBMSIX;

— c(pOpPMHUPOBAHHOCTh YMEHHUS UCCIIE0BATh U AHAIU3UPOBATH pa3HOOOpasHble (PU3NUYECKHE SIBICHUS
Y CBOMCTBA OOBEKTOB, OOBSICHATH MPUHIIMITEI PA0OTHI U XapaKTEPUCTUKHA PUOOPOB U YCTPOUCTB, OOBACHITH
reopu3nYEecKue SBICHUS;

— YMCHHUC pCIIaTh CJIOKHBIC 3a1a4U,

— BJIQJICHUE YMEHUSMHU BBIJIBUTATh THUIIOTE3bI HA OCHOBE 3HAHHS OCHOBOIIOJATAMOIINX (PU3NICCKUX
3aKOHOMEPHOCTEH U 3aKOHOB, MPOBEPATH HMX OSKCIEPUMEHTAIBHBIMH CpPEICTBAMU, (HOPMYIHpYs Lelb
HCCIICIOBAHUS,

— BJIaJIECHUE METOJaMU  CaMOCTOSITEIbHOTO  IUIAHUPOBAaHUS M MpoOBeNeHUs  (U3NYECKUX
SKCIIEPUMEHTOB, ONHUCAHMS W aHajiu3a I[IOJY4YEHHOM W3MEpUTENbHONM HH(OpMaLUK, ONpeleIeHUs
JIOCTOBEPHOCTH IOJIyYEHHOT'O pe3yJIbTaTa;

— cpOpMUPOBAHHOCTh YMEHUI MPOTHO3UPOBAThH, AHAIM3UPOBATH U OLIEHUBATH MOCIE/ICTBUS OBITOBOM
U TPOHM3BOJICTBEHHON JEATEIHHOCTH YEJIOBEKA, CBS3aHHONH C (PU3MUECKUMH IPOLECCAMHU, C TTO3UIUIM
HKOJIOTHYECKOM O€30MacHOCTH.

2. COAEP)KAHUME KYPCA ®U3UKH

Yenyonénnwui yposeno

Du3MKa M eCTECTBEHHOHAYYHbII METO/ NMO3HAHUSA NPUPObI

®duszuka - pyHaaMeHTanpHas HayKka o npupoje. Hayunsiii Mmetoa mo3Hanus mupa. BzauMocBs3s Mexay
(U3UKON M JPYTUMHU €CTECTBEHHBIMH HayKamH. MeTo/bl HAyYHOTO HCCIeNoBaHUs (U3UYECKUX SBIICHUM.
Ouzndeckue BenuYHHBI. [lorpenrHocTH u3MepeHui (U3NYECKUX BETUYMH. MoJenupoBaHue SBICHUH U
MIPOLIECCOB IPUPOJIBL. 3aKoHOMepHOCHb U cayuaunocmy. DU3ndeckre 3aK0HbI U TPaHUIIbl UX TPUMEHUMOCTH.
duzndyeckue TEOPUH U MPUHIUI COOTBETCTBHs. Poib U mecto ¢u3uku B (HOpMUPOBAHHH COBPEMEHHOM
Hay4YHOW KapTHUHBI MUPaA, B IPAKTUYECKOMN NEATEIBHOCTH JIOACH. Pu3zuxa u Kyiomypa.

Mexanuka

IIpeamer W 3amaum KJIACCHYECKOW MeEXaHMKU. KHHEMaTH4eCKHe XapaKkTEpUCTUKH MEXaHMYECKOTO
nBUKeHus. Moaenu ten u aeukenuid. [IpoctpanctBo u BpeMs. OTHOCUTENTBbHOCTh MEXaHUYECKOTO ABUKEHUSI.
Cucremsl orcuéra. CransipHble M BEKTOpHBIE (pusnueckne BenuduHbl. Tpaektopus. [lyte. [lepememenne.
CkopocTb. Yckopenue. PaBHoMepHOE U paBHOYCKOPEHHOE MPsAMOJIMHEHHoe ABkeHne. CBOOOIHOE Ma/IeH e
Tena. PaBHOMEpHOE NBH)KEHHE TOUYKU MO OKPYXHOCTU. [locmynamenvhoe u epaujamenvHoe O8UNCEHUE
meépoozo meia.

B3aumoneiicteue Ten. SBnenne mHepuun. Cuna. Macca. MHepimanbHble CUCTEMBI OTCUETA. 3aKOHBI
muHaMukn Hptorona. Cuiia TskecTH, Bec, HEBECOMOCTb. CHIIBI yHOPYroCTH, CHUJIbl TPEHHUs. 3aKOHBI:
BCEMUPHOIO TAroTeHus, ['yka, cyxoro TpeHus. lcronb3oBaHME 3aKOHOB MEXaHUKH ISl OOBSICHEHUS
JBMDKEHUS] HEOECHBIX TeN M JJIsl Pa3BUTUS KOCMMUYECKMX WCCIICHAOBAaHUHN. Aenenus, nabrawooaemvle 6
HeUHepYUATbHLIX CUCTNeMAax Omc4éma.

HmMnynbc MaTepranbHOM TOYKM U CHCTEMBI Tell. 3aKOH M3MEHEHUS W COXpaHeHHs uMmmyibca. Pabora
cuibl. MexaHuWueckas SHEpPTrHsi MaTepUATbHOM TOYKHM W CHCTEMBL. 3aKOH HW3MEHEHHUS WU COXpaHEHUS
MEXaHUYECKOW SHEPTUH.

Hunamuxa epawjamenvro2o 08udxceHus abCcoIomuo meépoo2o meia.

PaBHOBecue MaTepranbHON TOYKU U TBEPAOIO Tena. MOMEHT CUIIBL. Y CIIOBUS paBHOBECHS TBEPAOTO Tella



B MHEPIHUAIBHON cucTeMe OoTcuéra. PaBHOBecue >kuakoctu W rasza. JlaBienwme. /[eudicenue scuokocmel u
2a308. 3aKOH COXpaHeHUs SHepeUU 8 OUHAMUKE HCUOKOCMU.

Mougexkyasipaasi GU3UKa ¥ TEPMOTUHAMUKA

OcHoBbI MoJiekyJsipHO-KuHeTn4Yeckor Teopun (MKT) u TepmonHaMuxm.

DKkcriepuMeHTainbHble  nokazatenbcTBa MKT. AOcomroTHas TemrepaTrypa Kak Mepa CpeaHei

KMHETUYECKOM SHEPIUy TEIJIOBOTO JBUKEHMS YACTHI] BEILIECTBA.
Mogenps uaeansHoro rasza. /lapienue raza. CBsi3b MEXIy JABJICHUEM U CpeAHEH KUHETHYECKOW HHEpruei
[IOCTYIIATEJIbHOTO TEIUIOBOIO JIBUJKEHUS MOJIEKYJ] MJAealbHOro rasza. Mojenb wHeanbHOro rasa B
TepMoJMHaMuKe: ypaBHeHHe MenneneeBa—KianeiipoHa, BbIpaK€HHUE JUIsl BHYTPEHHEW SHEpPruH. 3aKOoH
HanbToHna. ' a30BbIE 3aKOHBI.

Arperatnble coctostHusl BemiecTBa. aszoBble mepexonsl. I[IpeoOpasoBanue sHepruu B (Ha30BBIX
nepexoaax. HacelllleHHbIE U HEHACBIIIEHHBIE Hapbl. BiiaxxHOCTh BO3yxa. Mojienb CTPOEHUS KUJIKOCTEM.
[ToBepxHocTHOE HaTsKeHME. CMaunBaHue W HecMaunBaHue. Kamwsipel. Monens cTpoeHust TBEPABIX TE.
Mexanuueckue ceoticmea meépovix men. Kpucrammueckue u amopHbIe Tela.

BuyTtpennss sneprus. Pabota u temonepenaya kak ciocoobl "3MEHEHUs BHyTpeHHe! sHepruu. [1epsbiit
3aKOH TEepPMOJWUHAMHUKHU. AjmnabaTHBIA mporecc. HeoOpaTMMOCTh TEIMJIOBBIX TMPOIECCOB. Bmopou 3aKoH
mepmoounamuxu. IIpeodpazoBanus 3Hepruu B TernoBbix MammmHax. [{ukn Kapro. KITJ[ TernmoBoi MayiHEbIL.
DKOJI0ru4ecKue MpooIeMbl TEMI0IHEPTETUKH.

OCHOBBI JIEKTPOANHAMHUKHI

[IpenmMer u 3amauM BIEKTPOAMHAMMKH. OJIEKTPUYECKOE B3aMMOJEWUCTBHE. 3aKOH COXpaHEHUs
anekTpuueckoro 3apsaa. 3akoH Kynona. Hanpsk€HHOCTP M mOTEHUMAN 3JIEKTPOCTATUYECKOrO IOJS.
[IpuHIUI CyNeprno3uIuK MIEKTPUYECKUX Nosied. Pa3sHoCTh noTeHuuanos. [IpOBOAHUKH M THUAIEKTPUKH B
3JEKTPOCTATUUECKOM I0JI€. DIeKTpruueckas EMKocTb. KoHzencarop. DHeprus 371eKTpUuYecKOro mois.

[TocTostHuBIN nekTpudeckuid Tok. Cuia Toka. dnekrpoasmxkymas cuia (I1C). 3akon Oma asis moJIHON
ANEKTPUYECKON LenH. DJIEKTPUUECKHI TOK B METaJIax, 3JEKTPOJIUTAX, MOJYPOBOJHUKAX, ra3aX U BaKyyMe.
[Mna3zma. Inexmponusz. [lonynpoBoaHUKOBBIE PUOOPEI. Céepxnposooumocms.

MarnutHoe mnone. BekTtop MarHuTHOM uHAyKUMU. [IpyHIMO Cynepno3suuMyM MarHUTHBIX MOJIEH.
MarauTHoe 1oJie IpOBOIHUKA C TOKOM. /IeficTBE MarHUTHOIO MOJIsl Ha IPOBOJIHUK C TOKOM U JBUKYIIYIOCS
3apspkeHHYro yactuny. Cuna Amnepa u cuia Jlopenua.

[ToTok BekTOpa MarHMTHOM MHAYKUUU. SIBI€HUE 37€KTpOMarHuTHoi nHAykuuu. [Ipasuio Jlenna. 3akon
ANEKTPOMAarHUTHOM MHAYKUMU. D/JC MHAYKIMHM B ABMXKYIIMXCS MPOBOJHUKAX. SIBJIEHHME CaMOMHAYKIIMH.
NHIyKTUBHOCTD. DHEPTHUs AIEKTPOMArHUTHOTO T0JIsl. MarHUTHBIE CBOMCTBA BEIECTBA.

Kosie0anus u BOJIHBI

Mexannueckue kosieOaHus. AMIUIMTYJa, epuoj, yactoTa, ¢aza xonedanuil. [IpeBpaienus sHepruu
IIpU KosieOaHusX. Buinyswcoennvle Konebanus, pe3oHamc.

OnexTpoMarHuTHble Kosebanus. KonedarenbHblit KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJIEOAHHUS.
BrinyxeHHbIE dJeKTpOMarHuTHele koneOanus. Pesonanc. Ilepemennsiii Tok. Konnencatop u karymika B
LeNu MEepPeMEHHOI0 TOKa. JremenmapHas meopusi mpancgopmamopa. IlpousBoacTso, nepenada Hu
notpeliIeHne JIeKTPUIECKON IHEPIUH.

Mexanudeckue BoOJHBI. [lomepednbie W MpPOJOJIbHBIE BOJHBI. DHEprus BOJHBI. WMHTepdepeHuus u
I pakIys BOJIH. 3BYKOBBIE BOJHEI.

DNeKTpOMarHuTHOE ToJe. BuxpeBoe anexkrpuyeckoe ToJie.
DneKTpoMarHuTHele BOJHBL. (CBOMCTBAa 3JIEKTPOMAarHUTHBIX BOJIH. JMama3oHbl 3JIEKTPOMArHUTHBIX
M3JIyYeHUN U MX TPAKTUYECKOEe MpUMeHeHue. [[pUHIMIBI pauoCcBsa3u U TeleBUaACHUS. Pa3Butue cpencts
CBSI3H.

OnrTuka

I'eomeTrprueckas ontuka. [IpsMosnHeliHOE pacnpoCTpaHEHHE CBETa B OJHOPOAHOM cpenie. 3aKOHBI
OTpakeHUs W TpenomsieHusa cBera. [lonHoe oTpaxkenue ceta. Dopmyna TOHKOW JHH3BL ONTHYECKHE
pUOOPBHI.

Ckopoctb cBeTa. BonHoBbIe cBoiicTBa cBeTa. Jlucnepceus ceera. UnTepdepenuns ceera. KorepeHTHOCTS.
Hudpakmus ceera. [lonspuzaius ceeta.

Bunel nuznyuenuit. Cnexmpul u cnekmpanvhwviti ananu3s. IlpakTuueckoe NpUMEHEHNE 3JIEKTPOMAarHUTHBIX
M3JIy4eHUH.

OcCHOBBI CHIEUAJIBLHON TEOPHH OTHOCUTEIBLHOCTH

NHBapuaHTHOCT, MOJYJISI CKOPOCTHM CBETa B Bakyyme. [IpMHIIMI OTHOCHUTENBHOCTH OWHINTEIHA.



Ilpocmpancmeo u epems 8 cneyuanbHoOUu meopuu OMHOCUMENbHOCIU. DHepaus U UMNYIbC C80O00HOU
yacmuysl. CBSI3b MACCHl U SHEPTHUH CBOOOIHOM YaCTHUIIBI. DHEPTUs TIOKOSI.

KBanToBas pusuka. ®u3uka aToMa 4 aTOMHOIO0 /Apa

[Ipenmer u 3a1a4u KBAaHTOBOM (PU3UKH.

TennoBoe m3nydenue. Pacnpenenenue sHepruu B crekTpe abcomoTHO 4épHoro tena. ['mmoresa M.
[nanka o kBanTtax. ®orodaddexr. OmpiTer A. I'. CromeroBa, 3akoHbl (oToddpdekra. YpaBHeHue A.
OiiHmreliHa 11 potodrddexra.

®otoH. ['unore3a ne bpoiisi 0 BOMHOBBIX CBOMCTBAaX 4dacTHll. KOpIyCKYJIApHO-BOJHOBOM AyaJIU3M.
CootHomenue Heomnpenenénnocted I'eizendepra. JlaBinenue ceera. Onwimur I1. H. Jlebeoesa u C. U.
Basunosa. Jlugppaxyus snexkmponos.

Mopnenu crpoenust atoma. OnbiTel Pesepdopaa. [Inanerapnas monens ctpoenust atroma. OO0bsIcHEHHE
JMHENYaToro CreKkTpa BOJOpOJia Ha OCHOBE KBAHTOBBIX MocTysaToB bopa. CrioHTaHHOE M BBIHYXJAEHHOE
M3JIy4EHUE CBETA.

CocraB u cTpoenue aTOMHBIX saep. 3oTomnsl. Snepusie cuibl. JledexT Macchl. DHEprusi CBSA3H aTOMHBIX
sanep.

PagnoaxkTuBHOCTE. Buabl pajinoakTUBHOIO M3JIy4€HHs. 3aKOH paJAMOAKTUBHOIO pacraja. SnepHbie
peakuuy, peakuud JeleHuss W cuHTe3a. llemHas peakuus JeneHus saep. SaepHas sHeprerTuka.
Tepmosinepubiii cunTe3. I[lpumeHeHue snepHON 3Hepruu. buonocuueckoe Oeucmsue paouUoaKMUGHbIX
U3Iy4eHu.

OnemeHTapHble YacTulibl. OyHIaMEHTaIbHbIE B3aUMOJICUCTBUSA. Y cKopumenu 21emMeHmapHulx yacmuy.

Ctpoenue BeesieHHou

[IpumMeHUMOCTh 3aKOHOB (PU3MKK JUIs1 OOBSICHEHMSI IPUPOJBI KOCMHUYECKUX 00BeKTOB. CoyiHEe4Has
cuctema. 3BE3/bI U UICTOYHUKH UX 3Heprun. Knaccudukanus 38€31. DBomronus ConHIa 1 3BE3I.

lanakTtuka. pyrue ramaktuku. [IpocTpaHCTBEHHO-BpEeMEHHBIE MacTaObl Habm0gaeMoil BeenenHoi.
[Ipencrasnenue o6 »Bosronuu BeenenHon. Témuas mamepus u mémuas sHepausi.

IIpumepHBbIii IepeyeHb NPAKTHYECKUX U J1a00paTOPHBIX padoT

[IpsiMble U3MepeHus:

- H3MepeHHe MTHOBEHHOM CKOPOCTH C UCIIOJIb30BAHUEM CEKYHIOMEpa MM KOMITBIOTEepa C TaTYMKaMU;
- cpaBHeHUE Macc (110 B3aUMOJIEHCTBUIO);

- H3MCPCHUC CUJI B MCXAHUKC,

- H3MEpeHHe TeMIIePaTyphl )KUJKOCTHBIMU U LIU(POBBIMU TEPMOMETPAMHU;

- OIICHKa CWJI B3aUMO/JIeHCTBUS MOJIEKYJ (METOAOM OTpbIBa Kareb);

- JKCIIEpUMEHTAaJIbHAs poBepKa 3akoHa [ eit-Jlroccaka (M3mMepeHne TepMOJUHAMUYECKHUX MTapaMeTPOB
rasa;

- u3Mmepenue J/IC ncrounuka Toka;

- OIpeneseHHe Neproja OOpaleH s IBONHBIX 3BE3]1 (TleuaTHbIE MaTeprabl).
KocBeHHBIE H3MEpeHus:

- U3MEPEHHE YCKOPEHUS;

- U3MEpEeHHE YCKOpPEHUs CBOOOIHOTO Ma/IeHuUs;

- OIpEeAENIEHUE DHEPTUU U UMITYJIbCa I10 TOPMO3HOMY Iy TH;
- M3MEpEHME yAEIbHOU TEIUIOTHI IIABJICHUS JIbJ1A;

- U3MepeHHue HANPSHKEHHOCTH BUXPEBOTO JIEKTPUUYECKOTO MOJIs (IIpH HAOII0ACHUN
3JIEKTPOMArHUTHON MHIYKIIHN);

- HU3MEpeHHEe BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA;

- oIpejeneHHe MoKa3aTes MpeIoMIICHHUS Cpebl;

- u3MepeHHe (POKYCHOTO PaCCTOSHUS COOMparoIlell U paccenBaroIlel JINH3;

- OIpEAENCHUE UIMHBI CBETOBOM BOJIHBI,

- oleHKa HHPOPMaIMOHHOM EMKOCTH KoMmakT-aucka (CD);

- olpejeNeHHe UMITYJIbCa U SHEPTUH YaCTHUIIbI IPU ABMKEHUH B MAarHUTHOM 110J1€e (1o oTtorpadusm).
Habnronenus:

- HaOJII0JeHNe MEXaHNYECKUX SIBJICHUM B HHEPLHMAIbHBIX 1 HEMHEPIHAIbHBIX CUCTEMaxX OTCUETa;

- Ha0mroJeHNe BBIHYK/ICHHBIX KOJIEOaHUH U Pe30HAHCAa;



- HaOmoneHue nuddysuu;

- HaOJIO/ICHME SIBICHUS SJICKTPOMArHUTHON MHIYKIUH;

- Ha0J0JIeHNe BOJIHOBBIX CBOMCTB CBeTa: AU(pakuus, UHTEpHEpeHLus, MOJIAPU3ALINs;
- Ha0IIOJeHUE CIEKTPOB;

- BeuepHHUe HaOMOACHUS 3BE3, JIyHBI U IJIaHET B TEJIECKON WIJIM OWHOKJIB.
Hccnenosanus:

= HCCICA0OBAHNUEC PABHOYCKOPCHHOTO ABMXKCHUA C UCIIOJIb30BAHHUEM 3JICKTPOHHOT'O CCKYHAOMEPA UIIU
KOMIIBIOTEPA C JaTUUKaMU,

- HCCIIEeOBaHUE JIBUKEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO;

- HCCIIE€J0BAHNE LEHTPAJIbHOTO yAapa;

- HCCIIeZIOBaHUE KauyeHUS IIIMHIPA 0 HAKIIOHHOM TIOCKOCTH;

- HCclleZIoOBaHUE ABM)KEHUS OpOyHOBCKOM yacTulbl (1o Tpekam lleppena);

- HCCIIEZJOBAHHE U30IIPOLIECCOB;

- HCCIIeJIOBaHHE U30XOPHOI0 IMpolecca U OIl[eHKa a0COIIOTHOTO HYJIS;

- HCCIIeZIOBaHHUE OCTHIBAHUS BOJIBI;

- WCCIICJIOBAHHE 3aBHCHUMOCTH HAIPSIKCHHS HA MOJIF0CAX HCTOYHHUKA TOKA OT CHIIBI TOKA B IICTIN;

- WCCIICJIOBAaHHE 3aBHCHMOCTH CHJIBI TOKA Yepe3 JIAMITOUKY OT HAIPsHKCHUS Ha HEW;

- HCCIIeZIOBaHUE HArpEeBaHUs BOJbI HarpeBareneM HeOOIbIION MOIIIHOCTH;

- HCCIIeZIOBAHUE SBJICHUS 2JIEKTPOMAarHUTHON MHAYKLIUU;

- HCCIIeZIOBAHNE 3aBUCUMOCTH YIJIa IIPEJIOMIICHUS OT YIJla NaJeHHUS;

- WCCIICZIOBAHHUE 3aBHCHMOCTH PACCTOSIHUS JTMH3BI IO N300PaXKEHUS OT PACCTOSIHHSI JIMH3BI J10
mperMeTa;

- HCCIIEZJIOBAHUE CIEKTPa BOJOPOA;

- HCCJIeIOBaHME JBMKCHHS JBOMHBIX 3BE31 (110 MEYaTHBIM MaTeprajiam).
IIpoBepka runoTes:

- IpU JBWKEHUM OpycKka IO HAKJIOHHOM IUIOCKOCTH BpEMs IEpEeMEIIEHUs Ha OIpeneiéHHOoe
paccTosiHUs TeM 0oJblle, yeM 0oJblle Macca Opycka;

- IIpU JBMKEHUH OpyCKa IO HAKJIOHHOM IUIOCKOCTH CKOPOCTh IMPSIMO IPONOPIMOHATIbHA ITYTH;
- IIpU 3aTyXaHUU KosieOaHUI aMITUTy1a 0OpaTHO MPONOPLMOHAIbHA BPEMEHH;

- KBaJpaT CpeIHEro MepeMelieHne OpOYHOBCKOM 4YacCTHIBI MPSMO MPOMOPIIMOHAIBHO BpPEMEHU
HaOmronenus (o Tpekam [leppena);

= CKOpPOCTb OCTBhIBAHUS BOJbI JIMHEWHO 3aBUCHUT OT BPEMCHH OCTBIBAHUA,

- HampsHKEHUE MPU MOCIIEI0BATEIBHOM BKIOUECHHUH JIAMIIOUKH U PE3UCTOPA HE PABHO CyMME
HaNpsHKEHUW HA JIAMIIOYKE U PE3UCTOPE;

- YroJ IpejaoMJIeHHS NPSMO MPONOPIHMOHAIEH YTy NaJeHHUS;

- IPH IUVIOTHOM CJIOKEHUHU JIBYX JIMH3 ONTUYECKHUE CUIIbI CKIIAAbIBAIOTCH;
KoHcTpynpoBaHue TEXHUYECKUX YCTPOMCTB:

- KOHCTPYMPOBAHHE HAKJIOHHOM MIOCKOCTHU ¢ 3agaHHbiM KII/I;

- KOHCTPYMPOBAHUE PHIYAKHBIX BECOB;

- KOHCTPYHUPOBaHHE HAKJIOHHOMU IIJIOCKOCTH, IO KOTOPOI OPYCOK ABUKETCS C 3aJJaHHBIM YCKOPEHUEM;
- KOHCTPYMPOBAHHUE 3JIEKTPOBUTATEIIS;

- KOHCTpyHpOBaHHE TpaHCHOpMaATOpa;

- KOHCTPYUPOBAHHE MOJIEIIN TEJIECKONA UM MUKPOCKOIIA.

KanenpapHo-remaruyeckoe niianuposanue, puszuka 10 kiaacce (5 yacoB B Hege110)
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BBenenue. Pu3nKa M eCTECTBEHHO - HAYYHbIH METO/1 MO3HAHUSA NPUPOABLI (24)
HNHCTpyKTaX MO TEXHUKE OOBsICHAT Ha KOHKPETHBIX
Oe3omacHoCTH (BBOAHBIN). Pu3nka IpuMepax pojab MU MeCTO
- pyH1aMeHTaNbHAs HayKa O ¢bu3ukn B (popmMupoBaHUH
1 npupoae. Hayunslil meton 1 COBPEMEHHOMN Hay4HOU Nod
o3HaHus1. MeTopl uccneaoBaHus KApTUHBl MUpPa, B Pa3BUTUHU -
(bU3HUYECKUX SIBJICHUH. COBPEMEHHBIX TEXHUKU U
MonenupoBanue GU3NIECKUX TEXHOJIOTHi, B TPAKTUYECKOMN
SIBJICHHH M MIPOIECCOB NeSTeTbHOCTH JOJEH.
JleMoHCTpUpOBAThH Ha
npuMepax B3aUMOCBSI3b
MEXIy (PU3UKONH U IPYrHMH
€CTECTBEHHBIMU HayKaMH.
BocnpounsBoaute cXemy
Hay4YHOTO TTO3HAHUSI,
OPUBOAUTH  MpPUMEPHl €&
HUCTIOIB30BAHUS. [aBatb
ONpeJIeJICHUE U paclio3HaBaTh
TOHSATHSA: MOJENb, Hay4YHas
TUIIOTE3a, buznyeckas
dusndecKue BeTUIHHBI.
. BEJIMYMHA, busznueckoe
[TorpemrHoctn u3MepeHui N
SBIICHWE, HAy4YHbIH  (axT,
(bu3NYECKUX BETUYMH. R SAKOH
®u3nuecKue 3aKOHbI U TPAHULIBI ’
¢busnueckas Teopus,
UX MpUMEHUMOCTU. DPu3nueckue —— COOTBETCTBIS
2 TEOPUHU U IPUHIUIT COOTBETCTBUS. 1 O%OCHOBHBaTL ’ Ne4
Ponb u MecTo pusuku B
o HEO0XOINMOCTh
dbopMUPOBaHUU COBPEMEHHOM HCIIONB3OBAHMS. MO .
9 Jeneu s
Hay4IHOU KapTUHBI MUDA, B
. ONMCaHUs buznyecKkux
MPaKTUYECKON NeATEIbHOCTH .
. SIBIEHUA U TPOIIECCOB.
mojen. Pu3nka U KyJnbTypa TTpUBOMHTH ——
KOHKPETHBIX SBJICHUH,
MPOLECCOB U MOJIETIEN I UX
OMHCaHUSI. [IpuBoauTh
MIPUMEPBI buznyecKux
BenuuuH.  DopmynupoBaTh

(bu3mvYecKkue 3aKOHBI.
VYka3pIBaTh TpaHUIIbI
MMPUMEHUMOCTH  (PU3UYECKUX
3aKOHOB. [IpuBonuts
MIPUMEPHI HCITOJIb30BAaHUSI




(buzmyecKkux 3HAHUN B
KUBOIIHCH, apXHUTEKType,
JICKOPATUBHO-TIPUKIIATHOM
UCKYCCTBE, MY3BIKE, CIOPTE.
Oco3HaBath [ICHHOCTh
HAY4YHOTO MO3HAHUS MHpa IS
YeJI0BEYEeCTBA B IEJIOM M IS
KaXX/I0TO YeJIOBEeKa OTIENBHO,
Ba)KHOCTb OBJIAJICHUS
METOZOM HAY4YHOTO MTO3HAHUS
JUIL  JIOCTIDKEHHS ycrexa B
ar000M BHIE MPAKTHYECKON
JeSITeIbHOCTH ['oToBUTH
MpPE3EHTAIIMH U COOOIICHUS
110 U3YYCHHBIM TEMaM.

Mexanuka (73 4)

Kunematuka (17 u)

MexaHn4eckoe JBHKEHUE.
Cucremsl oTcuéra. CKansipHble U
BEKTOPHBIC PU3NICCKUE BEIIMINHBI.
MarepuaibHas TOUKA.
ITocTynarenbHOE IBUKEHUE

Tpaektopusi, MyTh, IEpeMeLICHHE,
KOOpPJIMHATA, MOMEHT BPEMEHH,
MIPOMEKYTOK BpeMEHU. 3aKOH
OTHOCHUTEJIbHOCTH JABUKEHUS

PaBHOMEpHOE PSMOIIMHEWHOE
neikeHne. CKopocTh
PaBHOMEPHOI'O IPSIMOJIUHEUHOIO
JIBUJKECHHUsSI. Y paBHEHHUE
paBHOMepHOTO IBHXKeHUS. [ paduxu
PaBHOMEPHOTO JBUKEHUS

Pemenue 3ana4 no teme
«PaBHOMEpHOE NPAMOIUHENHOE
JBUKCHHUE»

Cnoxenue ckopocrteid. Pemenue
3anad no Teme «CrioxxeHue
CKOpOCTEI»

HepaBHOMEpHOE IBHKEHHUE.
CpenHsst CKOpOCTh

MrHaoBeHHasi CKOPOCTb. Y CKOpEHHE.
PaBHOYCKOpEHHOE TBUKEHHE

10

Penrenue 3amad mo reme
«/IBM>KEHHE ¢ TOCTOSHHBIM
YCKOPEHHEM»

11

Pemenue 3agau mo reme
«JIBrKeHHe ¢ MMOCTOSTHHBIM
YCKOPEHUEM»

12

CB00OOIHOE MaJIcHUE TEJI.
YckopeHnue cBOOOAHOTO MaACHHUS.
YpaBHEHHE PaBHOYCKOPSHHOTO
nerxkeHus. ['paduxu
PaBHOYCKOPEHHOT'O JIBFIKCHUS

JlaBath onpeaesieHus
MMOHATHN: MEXaHUYECKOE
JIBIDKCHHE,
MOCTYTATENIbHOE JBUKEHUE,
PaBHOMEPHOE JIBUKEHUE,
HEPaBHOMEPHOE JBUIKEHUE,
PaBHOYCKOPEHHOE JBHKECHHE,
JBUYKEHUE 110 OKPYKHOCTH C
MOCTOSIHHOM CKOPOCTBIO,
CHCTEMa OTCYCTA,
MarepuaibHas TOUKa,
TPaeKTOpHsl, MyTh,
nepemMeInieHue, KOopJauHaTa,
MOMEHT BPEMEHHU,
MIPOMEXYTOK BPEMEHH,
CKOPOCTh pPABHOMEPHOTO
JIBUKEHUS, CPEIHSS
CKOPOCTb, MTHOBEHHAas
CKOPOCTb, YCKOPEHHUE,
LHEHTPOCTPEMHUTETBLHOE
yckopeHnue.Pacrno3HaBaTs B
KOHKPETHBIX CUTYalUsIX,
HaOJIFOAaTh SIBICHUS:
MEXaHUYECKOE IBIDKCHUE,
MOCTYMAaTeIbHOE JBUKEHUE,
PaBHOMEPHOE JIBH>KEHHE,
HEPaBHOMEPHOE JIBIKCHHE,
PaBHOYCKOPEHHOE JIBU>KEHHUE,
JBIDKEHUE 110 OKPYKHOCTH C
MOCTOSIHHOM
ckopocTbro.BocriponsBoants
SIBIICHUS: MEXaHHYECKOE
JBIDKEHUE, PABHOMEPHOE
JBUKEHUE, HEPAaBHOMEPHOE
JBIDKEHUE, PAaBHOYCKOPEHHOE
JIBHKCHHUE, IBUKCHUE T10

Neq

Ned

Ned

No4

Ned

Ned

Ne4




13

Penrenue 3amad mo reMe
«J[BUKEHME C TTIOCTOSTHHBIM
YCKOPEHUEM CBOOOTHOTO MAJICHUSD)

14

HHCTpYKTAXK 110 TEXHUKE
oe3omacHocTH. JlabopaTopHas
padora Ne 1 «M3yyenue
JABMKEHHS Tesia, OPOILIEHHOT 0
TOPHU30HTAJIbHO»

15

JIBuKeHue 1o OKpyKHOCTH C
MTOCTOSIHHOM 110 MOJTYJIIO
ckopocThio. LleHTpocTpemuTensHoe
YCKOpPEHHUE

16

HNHcTpyKTAaXK 0 TeXHUKE
OesonacHocTu. JlaboparopHas
padora Ne2 «3yuenune IBH:KEHUSs
TeJIA 110 OKPY/KHOCTH»

17

Perenue 3agay nmo reme
«PaBHOMEpHOE JABUYKEHHE TOUKH T10
OKPYKHOCTH»

18

AOGCOIIFOTHO TBEPIOE TEIIO.
[TocTynarenbHOe U BpalareabHOe
JBIKEHHE a0COJIFOTHO TBEPIOTO
Tena. YTiaoBasi CKOPOCTb, YaCTOTA U
TIepuoJI 00paIeHus

19

KonTtpoabsnas padora Nel
«Kunemaruka»

OKPYKHOCTH C ITOCTOSIHHOM
CKOPOCTBIO AJI1 KOHKPETHBIX
Tel. 3a7aBaTh CUCTEMY
OTCU€Ta Il OIUCAHUS
JBUKEHUSI KOHKPETHOTO TEIA.
Pacno3naBars cutyanuu, B
KOTOPBIX TEJIO MOKHO
CYUTATh MAaTCPUAIILHON
TOUKOM. ONKCHIBATH
TPAEKTOPHUH JIBUKEHUS Tell,
BOCIIPOU3BOJUTH JABUKEHUE U
MIPUBOJUTH IPUMEPHI TEIL,
MMEIOIINX 33/IaHHYIO
TPACKTOPUIO ABUKECHHUS.
Haxonutb B KOHKpETHBIX
CUTyalLUsAX 3HAaUECHHUS
CKaJISIPHBIX (PU3MUECKHUX
BEJIMYMH: MOMEHT BPEMEHH,
IIPOMEKYTOK BPEMEHHU,
KOOpAMHATA, IyTh, CPEIHSASA
ckopoctb. Haxoauts Moynb
Y IIPOEKIIMU BEKTOPHBIX
BEJIMYMH, BBINOJIHATH
JEICTBUS YMHOKEHUS Ha
YUCIIO, CIOKEHUS,
BBIYMTAHUS BEKTOPHBIX
BenuuuH. Haxoquts B
KOHKPETHBIX CUTYyalUsIX
HaIlpaBJIEHUE, MOJYJIb U
MIPOEKIIMH BEKTOPHBIX
(U3NYECKUX BEITHYUH:
nepeMeleHne, CKOpoCTh
PaBHOMEPHOTO JIBUKEHMUS,
MIHOBEHHAsl CKOPOCTb,
YCKOpEHHUE,
LEHTPOCTPEMUTEIHHOE
yckopenue. [Ipumensars
3HAHUS O JIEHCTBUIX C
BEKTOPAMH, IIOJyYE€HHBIE Ha
ypoKax anareOpsl.
CknaiplBaTh U BBIYUTATh
BEKTOPHI IEPEMEILICHUN U
CKopocTel. BISBIATH
YCTONYHUBBIE
MTOBTOPSIOLUECS CBSI3U
MEX/1y BEJIUYNHAMH,
OIMCHIBAIOLIMMU
MEXaHUYECKOE JIBUKEHUE.
Hcnonp30Bath pa3nuuHble
3JIEKTPOHHBIE PECYPCHI JIIst
IIOCTPOEHHUS
JKCIIEPUMEHTAIBHBIX
rpaduKoB U X 00pabOTKH.
YcranaBnuBath pusnueckuii
CMBICI K03(ppHLreHTOB

N4

Ne4




MIPONOPIIMOHATILHOCTH B
BBISIBIICHHBIX CBS3SIX, B
pe3yJbTare - MoJay4yaThb
HOBBIE (pU3UYECKUE
BesInuMHbL. PaboTaTh B nape,
TpyIMIie TPy BHITOTHEHUN
UCCIIe10BaTEIbCKUX 3aJaHUH.
OueHuBaTh peanbHOCTh
3Ha4YEeHUH MOITy4YEHHBIX
(U3NYECKUX BETUYMH.
Bnaners cnocobamu
OTIMCAHMS IBMKECHUS:
KOOPJAMHATHBIM, BEKTOPHBIM.
3anuceIBaTh YpaBHEHUS
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MEXaHUUYECKOTO JBHKEHHUSL.
CocraBnaTh ypaBHEHUS
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
HPSMOJIMHEHHOTO JIBUKEHUS
B KOHKPETHBIX CUTYaIHSIX.
OmnpenensTs 0 ypaBHEHUSIM
napamMeTphl ABIKEHHS.
[IpumeHnsTH 3HAHUSA O
HOCTPOCHHUU M YTCHUU
rpaduKOB 3aBUCUMOCTHU
MEXy BEIMYMHAMH,
HOJIy4EeHHbIE Ha YpOKax
anredpsl. Ctpouts rpaduk
3aBHCUMOCTH KOOPMHATHI
MAaTepHaIbHON TOUYKU OT
BPEMEHU JIBUKEHHUS.
Onpenensrts 1o rpaguxy
3aBHCUMOCTH KOOPJUHATHI OT
BpPEMEHU XapakKTep
MEXaHHUYECKOTO JIBMXKEHUS,
HavaJIbHYIO KOOPIUHATY,
KOOPJIMHATY B YKa3aHHBIN
MOMEHT BpEMEHH, U3MEHEHHE
KOOPJIMHATHI 38 HEKOTOPBIi
MIPOMEKYTOK BPEMEHH,
MPOEKILUI0 CKOPOCTH (151
PaBHOMEPHOTO
MIPSMOJIMHENHOT O
IBrKeHHs ). OnpenensTh o
rpaduKy 3aBUCUMOCTH
MIPOEKITUH CKOPOCTH OT
BPEMEHU XapakTep
MEXaHUYECKOTO JIBUKCHUS,
MPOEKIUI0 HAYaJIbHOU
CKOPOCTH, ITPOEKITUIO
YCKOpEHHUs, U3MEHEHNE
KoopanHaThl. ONpeneNsTs Mo
rpaduKy 3aBUCUMOCTH




IIPOEKIIMH YCKOPEHUS OT
BPEMEHM XapaKTep
MEXAHUYECKOTO JIBHKEHUS,
M3MEHEHHE IPOEKLIUU
CKOPOCTH 3a OIIPEIETICHHBIN
IIPOMEXYTOK BPEMEHH.
JlaBaTh onpenencHus
MOHATHUI: a0COTIOTHO
TBEPAOE TEJIO,
IIOCTYIIATEJILHOE U
BpalllaTeIbHOE IBH)KCHUE
abCOJIIOTHO TBEPOTO Tea.
PacniozHaBaTh B KOHKPETHBIX
CUTYalUsX, BOCIIPOU3BOJUTH
1 HAOJIHOIaTh
IIOCTYIIATEJILHOE U
BpAalLATEIILHOE IBUYKEHUS
TBEepAOro Teina. [IpumeHaTs
Mo/ielb a0COIIOTHO TBEPAOIO
TeNa JUIs OIUCAHUS
nBrkeHus ten. Haxonute
3HA4YEHMs YIJIOBOU U
JMHEWHON CKOPOCTH,
4acTOThI U IIEpro/ia
oOpalleHns: B KOHKPETHbIX
cutyauusx. OnpenensiTh
napaMeTpsl ABHKECHHUS
HeOecHbIX Ten. Haxoauts
HEOOXOIMMYIO Ul JAHHBIX
pacuéroB HH(POPMAIUIO B
Wntepnere. CTpouts rpapuk
3aBUCHUMOCTH MPOEKIUHU U
MOJyJIs IEpEMELLEHUS,
CKOPOCTH MaTe€pUaIbHON
TOYKH OT BPEMEHNU
nBuxkeHus. CTpouts rpaduk
3aBUCHUMOCTH IIyTH U
KOOPAMHATBI MaTEPUAIbHON
TOYKH OT BPEMEHHU
nBKeHus. OnpenensTs mo
rpaduKy 3aBUCHMOCTH
KOOpPJUHATHI OT BPEMEHH
XapakTep MEXaHUYECKOIO
JBUKEHMSI, HAYaJIbHYIO
KOOpJAMHATY, KOOPAUHATY B
yKa3aHHbIII MOMEHT BPEMEHH,
U3MEHEHHE KOOPIMHATHI 32
HEKOTOPBIA MTPOMEXKYTOK
BpPEMEHMU, TPOEKIIUIO
CKOpoCTH (151
PaBHOMEPHOTO
MPSIMOJIMHENHOTO
JBUKEHUSI ), CPETHIOIO
CKOPOCTh, MOAYJIb
MAaKCUMaJIbHOM MTHOBCHHOU




ckopoctu. Onpenenars 1o
rpaduKy 3aBUCUMOCTH
MPOEKLNN MTEPEMEIICHUS OT
BPEMEHHU XapakTep
MEXaHUYECKOTO ABUKEHUS,
MPOEKILUI0 CKOPOCTH (/1151
PaBHOMEPHOTO
HPSIMOJIMHENHOTO
JIBUKECHHUS ), U3BMEHEHUE
KoopauHaThl. Onpenenars 1o
rpaduky 3aBUCIMOCTH
MIPOECKLIUUA CKOPOCTH OT
BPEMEHU XapaKTep
MEXaHUYECKOTO JBUKEHUS,
MPOEKIHUIO HAaYaIbHOU
CKOPOCTH, IPOEKIHUIO
YCKOPEHUS, TPOEKIIUIO
IIEPEMEILICHNS], U3MEHECHHE
KOOPJIMHATHI, MPOUICHHBIN
nyTb. OnpenensTs 1o
rpaduky 3aBUCIMOCTH
IIPOEKIMHU YCKOPEHHUSI OT
BPEMEHU XapaKTep
MEXaHUYECKOTO JABUKEHUS,
WU3MEHEHUE POEKIINU
CKOPOCTH, U3MEHEHHUE
MOJYJISl CKOPOCTH 3a
ONPEJIEICHHBIN POMEKYTOK
BpeMeHu. Paznnuate nyTh 1
IepeMelIeHuEe, MTHOBEHHYO
U CPEIHIOI0 CKOPOCTH.
H3mepsaTs 3HaUeHUS
nepeMelleHusl, MyTH,
KOOPJAMHATHI, BpEMEHU
JBUKEHUSI, MTHOBEHHOMN
CKOPOCTH, CpEAHEN
CKOPOCTH, YCKOPEHHUH,
BPEMEHH JIBHKCHHSI.
PaGorats B mape mpu
BBITIOJTHEHUH JTAOOPATOPHBIX
paboT U MPaKTHIECKHUX
3aganuid. [I[pumeHsaTs moaenu
«MaTepuanbHas TOUKay,
«paBHOMEpPHOE
MPSIMOJIMHENHOE IBUIKEHUE,
«PaBHOYCKOPEHHOE
JIBUKEHUE» JJIS ONMCAHUS
JBIDKEHUS pPeaTbHBIX TEIN, TS
ornucaHus 00BEKTOB,
M3y4aeMbIX B Kypce
OMOJIOTHH.

3akonbl fuHamukn Herotona (7 4)




20

SArnenne nnepuuu. Macca u cuna.
NuepuunanbHble CUCTEMBI OTCUETA.

BzaumogeiicTBue Te.
CroxeHue cui

21

I1epBblii, BTOPOW U TPETHUI 3aKOHBI

Hrrotona

22

Penrenue 3amad mo reMe «3aKOHBI

Hrrotona»

23

Pemenue 3aga4d mo reMe «3aK0OHBI

Hrrotonay»

24

IIpuHIUIT OTHOCUTEIBHOCTH
lNanunes. I'eouenTpuyeckas u
TeJIMOLIEHTPUYECKAsl CUCTEMBbI
OTCuéTa

25

Pewenue 3amay no teme
«Jlunamuka»

26

Pemenue 3agad mo reme
«IlnHamMuKay

JlaBaThb onpeaeneHus
MOHITHH: WHEPLHUS,
MHEPTHOCTb, Macca, CHia,
PaBHOJECHCTBYIOIIAs  CHJIA,
MHEpLHaIbHas cUCTEMa
OoTcuéra,  HEWHEepUHUaIbHAas
cucrema oTcuéra,
reOLEeHTpUYECKas u
TeJINOLICHTPUYECKAsT CUCTEMBI
OTCU€ETa. Pacno3naBarn,
HaOJIr0/1aTh SIBJICHUE
WHEPLHH. [IpuBonuTh
IIPUMEPBI €r0 NPOSIBICHUS B
KOHKPETHBIX CUTYyalHsIX.
OOBACHATH  MEXaHUYECKUE
SIBJICHUS B MHEPLUUAIbHBIX U
HEUHEPLUATBHBIX CHCTEMAX
oTcuéra. Beiaenars 1eicTBUs
TEeN Jpyr Ha Jpyra H
XapaKTepu30BaTh UX CHUJIAMH.
[IpumensTh 3HAHUSA 0
NEHCTBUSAX HaJ BEKTOpamH,
IIOJ[yYeHHbIE  Ha  YpOKax
anreopsl. Onpenenstsb
PaBHOJEHCTBYIOIYI0  CHILY
JIBYX u Ooitee CHIIL.
Onpenenars
PaBHOJACUCTBYIOIIYIO  CHITY
JKCIIEPUMEHTAIIBHO.
DopMyIMpOBATH IIEPBBIi,
BTOPOM M TPETUH 3aKOHBI
HeroToHna, YCIIOBUSA ux
IPUMEHUMOCTH.  BBIABIATH
YCTONYMBBIE TOBTOPSIOLIUECS
CBA3M MEXIY YCKOPEHHEM
Tea U IEUCTBYIOLIEH HA HETO
CUJION. YcranaBinuBarh
¢buznueckuit CMBICII
kK03 Punenta
MIPOIOPLIMOHAIBHOCTH B
BBISIBJICHHON CBSI3H
(BeninumHa oOpaTHas Mmacce
Tena). Y cTaHaBIMBaTh TPETHH
3aKOH HerotoHa
JKCIIEPUMEHTAIIBHO.
[IpuMeHATH NEepBBINA, BTOPOH
U Tperuil 3akoHbl HproToHa
MpU pELIEHUU PaCUETHBIX U
JKCIIEPUMEHTAIBHBIX  3a/ad.
O60CHOBBIBATH BO3MOYXHOCTD
NIPUMEHEHHUST ~ BTOPOTO  H
TpPEeThEro 3akoHOB HproTOHA B
TEOLEHTPUUECKON  CUCTEME
OTcUéTa. Haxoantb B
oureparype U B HHrepHere

Ned

Ne4

Ne4

Ne4

Ned




nHpopMaIuio,

MOATBEPKIAIOIILY IO
BpalllCHUE 3emn.
@opMyIMpoOBaTh  IPUHIUI

OTHOcHUTeIbHOCTH I anmmes.

Cuiabl B Mmexanuke (16 4)

3aKOH BCEMUPHOIO TATOTEHUS.

27 1
I'paBUTAIIMOHHAS TIOCTOSTHHAS

o8 Pemenne 3aga4 mo Teme «3akoH 1
BCEMHPHOT'O TATOTCHUS

29 Cuna tsoxectu. Cua TSHKSCTH Ha 1
JIPYTUX TUTAHETaX

30 Pemenne 3agau mo teme «Cuna 1
TSOKECTH
IlepBasg kocMHUYECKask CKOPOCTb.

31 | JIBmwxeHue HeOCCHBIX TElI U 1
CIIYTHHUKOB

32 | Bec 1 HEBECOMOCTD

33 | Cuuel ynpyroctu. 3akoH ['yka

34 Pemenne 3amau no reme «CHibl 1

ynpyroctu. 3akoH ['yka»

[Tepeunciars BUIbI
B3aUMOJICUCTBUS TEJ U BUJIbI
cuJ B MexaHuke. /[aBath
OnpeJIeJICHUE NOHATUI: CHJIa
TSYKECTH, CUJIA YIIPYTOCTH,
cuia TPeHHsl, Bec,
HEBECOMOCTb, IIEperpy3Ka,
nepBasi KOCMHYecKas
ckopocTb. DopmMyIMpOBaTh
3aKOH BCEMUPHOTO TATOTEHUS
U YCIIOBHUS €T0
npumeHuMocTtu. Haxonuts B
nuteparype u B laTepHere
uHdopmaIuo 00 OTKPHITHH
Hproronom 3akoHa
BCEMUPHOT'O TATOTEHMS,
UH(OPMALHIO,
MO3BOJISIFOLLYIO PACKPBITh
JIOTUKY Hay4YHOTO IIO3HaHUs
IPU OTKPBITUU 3aKOHA
BCEMUPHOTO TATOTECHHUS.
[IpuMeHATH 3aKOH
BCEMHUPHOTI'O TATOTEHUS TIPU
pELIEHNN KOHKPETHBIX 3a7a4.
Wwmets npencrabnenue o0
MHEPTHOMN U IPaBUTALIMOHHOMN
Macce: Ha3bIBaTh X
pasynuue u CXOACTBO.
BrruucasTe cuiny TSKECTH B
KOHKPETHBIX CUTYaIHsIX.
BrruucasTe cuiny TSKecTH u
YCKOpPEHHUE CBOOOIHOTO
naJieHusl Ha APYTrUX
IJ1aHetax. Beraucisate
YCKOpEeHHE CBOOOTHOTO
MaJICHUS Ha Pa3INIHbIX
muporax. Haxoauts B
nuteparype u B IHTepHeTe
nH(OpPMAIIHIO O TapaMeTpax
IJIaHET U APYTUX HEOECHBIX
Te. Beruncnsare neppyto
KOCMHMYECKYI0 CKOPOCTb.
Hcnonb30BaTh 3aKOHBI
MEXaHUKH /7151 OOBSICHEHUS
JIBM>KEHUS] HEOECHBIX TeJl.
BreruncnsaTe Bec Ten B
KOHKPETHBIX CUTYalIHIX.
[Tepeuncnars cxoncTa u
pa3yiuyus BECa U CUJIBI

Ne4

Ne4

Ne4

Ned

Ne4

N4

Ned




TsKecTu. Pacrio3HaBaTh 1
BOCIIPOU3BOJUTH COCTOSIHUS
T€J, IPU KOTOPBIX BEC TENa
paBeH, OOJIbIIE WITK MEHBIIIE
cuibl TskecTu. Pacrio3HaBaTh
Y BOCIIPOU3BOIUTH
COCTOSIHME HEBECOMOCTHU
tena. OnpenensiTh
neperpy3Ky Tesia npu
pelennu 3a1a4. Haxoauts B
auteparype u B IHTepHeTe
H(OPMALIHIO O BIUSHUH
HEBECOMOCTH U NEPETPY3KHU
Ha OpraHu3M 4YelIOBeKa.
['otoBUTH Npe3eHTaLIM U
COOOIIEHUS O MOBEACHUH TEJ
B YCIIOBUSIX HEBECOMOCTH, O
MoJjI€Tax 4yejJoBeKa B KOCMOC,
0 JIOCTHKEHUSIX Hallleu
CTpaHbI B MMOATOTOBKE
KOCMOHABTOB K IOJIETaM B
YCJIOBHSIX HEBECOMOCTH.
Pacmnio3naBars,
BOCITPOU3BOIUTH U
HaAOII01aTh pa3InYHbIC BUIBI
nedopmaiuu Tel.
®opmynupoBaTh 3akoH ['yka,
TPAHMIIBI €0 IPUMEHUMOCTH.
Brruucaste u u3BMepATh CUITy
YIPYTOCTH, )KECTKOCTD
NPY>KUHBI, )KECTKOCTD
CUCTEMBI MPYKHUH.
HccnenoBaTh 3aBUCUMOCTD
CHUJIBI yIIPYTOCTH OT
nedopMaIuu, BHIIOIHAT
AKCTIEPUMEHTAIIbHYIO
poBepKy 3akoHa ['yka.
Pacno3uasarn,
BOCTIPOM3BOANTH, HAOIIOIATh
SIBJICHUSI CYyXOTO TPEHUS
MOKOS1, CKOJIbKEHHUS,
Ka4eHMsI, SIBJICHUE
COMPOTHUBIICHUS NTPU
JBIDKCHUH TEJIa B KUIKOCTH
unu raze. M3mepsrts u
n300paxaTh rpaguuecku
CHUJIBI TPEHUSI MTOKOS,
CKOJIBKEHUS, KaueHU,
KUJIKOTO TPEHUS B
KOHKPETHBIX CUTYaIHsIX.
Hcnonb3oBatk hopmymy asns
BBIYUCIICHHS CHITBI TPCHHS
CKOJIbXKEHUSI TIPH PELICHUU
3a7a4. BLIABIATE
SKCIEPUMEHTAIBHO




BEJIMYHHBI, OT KOTOPBIX
3aBUCUT CUJIA TPEHUS
CKosbKeHus. M3mepsTs cuimy
TSYKECTHU, CUILY YIPYTOCTH,
BEC TeJla, CUILy TPEHMUS,
YAJIMHEHHE TPy KUHBI.
Onpenenars ¢ TOMOLIbIO
KOCBEHHBIX U3MEPEHUU
XKECTKOCTD IIPYKUHBIL,
KOX(PHUIHUEHT TpeHUs
CKoJIbXKeHus. PaGorats B
rape Ipy BBIIIOJIHEHUN
IPAKTUYECKUX 3aJaHUM.

Pemenne 3agau o reme «Crinbl

35 1 Nel
yIpyrocTu. 3akoH ['ykay
HHCTpYKTAXK 110 TEXHUKE
O0e3onacHoctu. JlaboparopHasi
36 1 Nel
padora Ne3 «3mepenue
JKECTKOCTHU MPYKUHBD)
37 | Cuutel TpeHHS 1 No4
Pemenue 3anau no teme «Cuibl
38 A 1 Nol
TPEHUS»
Pemenue 3anau no teme «Cuiiel B
39 A 1 Nel
MEXaHUKE»
Pemenue 3anau no teme «Cuiiel B
40 A 1 Nol
MEXaHUKE»
HHCTpYKTAaXK 110 TEXHUKE
O0e3onacHoctu. JlaboparopHas
41 | padora Ne4 «M3mepenue 1 Nel
K03 PpunuenTa Tpenus
CKOJIbKEHHD)
KonTtpoJsbnas padora Ne2
42 1 Nel
«/Innamuka. Cujibl B MEXaHUKE)
3aKoHbI cOXpaHeHus1 UMIyJibca (7 9)
43 | Umnynbe Tena. UMnysbe cuitbl 1 | CocraBnsth ypaBHEHUS, Neq
m Permenue 3amad o reme «MMmysibe 1 OIINCBIBAIOMNC 3aKOH Nod
tena. VMmysibe Critbh» COXPaHCHUS NMITYJIBCA B B
45 | 3aKkoH coxpaHEHHs UMITyJIbCca 1 | KOHKPCTHOM CHTyallHH. Ne4
Haxonuts, ncnonssys
Pemenue 3amay no reme «3aKkoH
46 1 COCTaBJICHHOE ypPaBHEHUE, Nel
COXPAaHEHHUS UMITYJIbCay
P Jaxon HEU3BECTHbIE
47 CHICHUC 337121 10 TEME « 1 BenunHbl. Co31aBaTh Nol
COXPAaHEHHUS UMITYJIbCay CHTYAIIHH, B KOTOPEIX
48 | PeakTUBHOE ABIKEHUE 1 IPOSIBIISIETCS 3aKOH Neg
COXpaHEHUs
nMItyabca.CocTaBisATh IpU
pelIeHny 3a1a4 ypaBHEHHUS,
coJieprKaliie peakTUBHYIO
Penrenue 3amad mo reMe JACPAAILHIC P y
49 1 | cuny.Haxomuts B uTeparype No8

«PeakTuBHOE IBHXKECHHE)

u B HTepHETE MH(DOpMaIHIo
o 3aJaHHou TeMe. I oTOBUTH
MPE3CHTAIMH U COOOIIEHUS
110 U3YYEHHBIM TEMaM
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(BO3MOXHBIC TEMBI
MIPE/ICTaBJICHBI B
yueOHHKe).] ' 0TOBUTH
MPE3EHTAIMH U COOOIIECHUS O
noJjieTax 4ejloBeKa B KOCMOC,
0 TOCTHXKEHUSAX HallleH
CTpaHbl B OCBOCHHH
KOCMHUYECKOTO IMPOCTPAHCTBA.
BrinosnHsaTe
JIOTIOTHUTEILHBIC
UCCIIEJIOBATEIbCKUE PAOOThHI
10 U3yYEHHBIM TEMaM
(BO3MO>KHBIE TEMBI
MIPE/ICTABJICHBI B YUCOHHKE).
PaGorats B mape wiu rpymnmne
MIPH BBITTOJIHEHUU
MPAKTUYECKHX 3aJaHHi.

3akoH coxpaHeHusi MexaHu4veckoi sHeprun (11 u)

50

Pabora crisl. MomHOCTh

51

Pewmenue 3amay o reme «Padora
cyiIbl. MOIIIHOCTEY

52

Pabora cuibl TsKECTH

53

Pewmenue 3amay o reme «Padora
CUIBI TSKECTHA

N

54

IToTreHnnuanbpHas OHCPIuA TCjia B
T'paBUTAIMOHHOM I10JIC

55

Penienue 3aga4 no Teme
SHOTGHHI/IaHI)Haﬂ OHEpPIrusd T€jia B
T'pPaBUTAIMOHHOM IIOJICH»

56

PaGora cunsl ynpyrocru.
[TorennuanbHast SHEPrys ynpyro
J1ehOpMUPOBAHHOTO Tella

57

58

Pemenue 3agau mo teme «Pabdora
cuibl ynpyroctd. [loTeHnnansHas
SHEPTHUsl YIIPYyro
J1ehOpPMUPOBAHHOTO TEJIAY

3aK0H COXpaHEHUs MEXaHUUYSCKOU
OHEPruu

59

HMHCTpYKTAXK 110 TEXHUKE
Oe3onacHoctu. JlaboparopHasi
padora Ne §
«IKCNePUMEHTATIbHOE U3YYCHHE
3aKOHA COXPAHEHH
MEXaHMYECKOM IHEPIrum»

60

KonTtpoubnas padora Ne3
«3aKOHBI COXpAHEeHMS B
MEXaHUKe»

[aBarb OITpEeICIICHUE
HNOHATUN:  paboTa  CHIIBL,
MOIITHOCTB, KHMHCTHYCCKas1
SHEprus, MOTEHIMaIbHAas
OHECpPIus, IIOJIHasA
MeXaHu4ecKas SHEpIus,
W30JIMPOBAHHAS cucTeMa,
KOHCEpBaTHUBHAas cuia.
Haxomutb B KOHKpETHOH
CUTyallun 3HAaUYCHUA
(buznuecKkux BEJINYMH:

paboThl CUJIbI, paOOThHI CHIIbI
TSOKECTH,  pabOThl  CHJIBI
yOPYTrOCTH, pabOThl  CHUJIBI

TpEeHUs, MOIIHOCTH,
KMHETUYECKON JHEpruu,
U3MEHEHUS  KUHETUYECKOHN
SHEPTUH, MOTEHIHAITIBHOMN
SHEPIUu Tell B
IrPABUTALIMOHHOM nouie,
NOTCHIUAIbHOU JHEPIruu

yapyro AepopMUPOBaHHOTO
Tela, MOJHOM MeXaHHYECKOMH
SHEPTUM. CocTaBisiTh
YpaBHEHUs,  CBA3BIBAIOILIUE
paboTy CHIIbI, MEHCTBYIOIIEH
Ha Tel0 B KOHKPETHOU
CUTyallid, C W3MECHECHHEM
KMHETUYECKON HPHEpPruu Tena.
Haxoants, HACTIONB3YS
COCTaBJICGHHOE ypaBHEHHUE,
HEU3BECTHEIC BEIUYNHEI.

DopMyIMpOBaThH 3aKO0H
COXPaHCHUSA MTOJTHOM
MEXaHUYECKON JHEpruu,

I'paHUIlbl €0 MPUMCHHUMOCTH.
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CocTaBusiTh YpaBHEHUS,

OIMUCBIBAIOLINE 3aKOH
COXpaHEHUS MOJTHOM
MEXaHUYECKOM DJHEpPIruH, B
KOHKPETHOU CUTYaLlUN.
Haxonuts, HCIIOJIb3YS
COCTaBJICHHOE  YPAaBHCHME,
HEU3BECTHBIE BEJINYUHBI.

Co3maBaTh  cHUTyalud, B
KOTOPBIX MPOSIBISETCS 3aKOH

COXPAaHEHHUS IIOJIHOM
MEXaHUYECKON JHEPIUH.
BeinonsATe
JKCIIEPUMEHTAIBHYIO
IIPOBEPKY 3aKOHA COXPAHCHHUS
MEXaHUYECKON JHEPIUH.
BrinonsaATe KOCBEHHBIE

U3MEPEHUs] HUMITyJIbca Tela,
MEXaHUYeCKOW SHEPrHu Tela,
padoThI CHJIBI TPEHMUSL.
PabGotats B mape, rpyrmme npu
BBIITOJIHEHHH TPAKTUYECKUX

3aJaHuH. CocTaBiATh
ypaBHEHUST W  HAXOJUTh
3HAYEHUSA (bu3HIecKuX
BEJIMYMH MPU PEIICHUH 3a]1a4,
TPEOYIOIIHNX
OJIHOBPEMEHHOT'O
IPUMEHEHUS 3aKOHOB
COXpaHEHHUs HUMIIyJbca H
MEXaHUYECKOU SHEPIuH;

3a/1a4, MO YCIIOBUIO KOTOPBIX
COXpaHseTCd UMIIYJIbC, HO
W3MEHSETCS MOJTHAS
MeXaHu4ecKas SHEPTHUs
CHUCTEMBI Tel. BBIYUCIATH
BTOPYIO KOCMHYECKYIO
CKOPOCTb. Haxonute B
muteparype U B HHTepHere
“HpOpMAILIUIO 1O 3aJlaHHON
TeMe. ' 0TOBUTH Mpe3eHTanuu
1 COOOIIEHUS IO U3yUYEeHHBIM
TEMaM.

JAnHamMuka BpamaTejbHOro 1BU

sKeHUs1 a0COIIOTHO TBEPAOTO Teuia (5 4)

61

OcHOBHOE ypaBHEHUE TUHAMUKH
BpamaTCJIbHOIO ABUKCHUA.
VYrinoBoe yckopenue. MoMeHT 1
cuibl. MOMEHT MHEPLIMM TBEPIOTO
Tena

[aBatb OIIpelIEeIIEHUE
TTOHSITUH: YTJIOBOE
YCKOPEHHE, MOMEHT CHJIBI,
MOMCHT HWHEpUHUU TBEPAOTO
T€lla, MOMEHT HMIYJIbCa,

62

MowmeHT umnyibca. 3aKoH
COXpaHEHHsI MOMEHTA UMITYJIbCa.
Kunerndeckast sHEpTHs aOCOFOTHO 1
TBEPJIOTO TeJla, BpaIlaloLIerocs
OTHOCHUTEJIbHO HETOABMKHOM OcH

No4

KHHETHYECKAs SHEPTHs
abCOJIOTHO TBEPJOrO Tea.
Haxomgute B  KOHKpPETHOM
CUTYalluu 3HAUEHUS
(buzmyecKux BEJINYMH:

Ne4




Penrenue 3amad mo teMe
«JIlnHaAMMKa BpalaTeJILHOr0

YTJIOBOTO YCKOpEHUs,
MOMEHTa CHWJbl, MOMEHTa

63 JIBUKEHHS a0COJIIOTHO TBEPAOTO WHEpUMU  TBEpPAOro  Teua, Nel
Tenay MOMEHTa UMITYJIbCA,
Pewenue 3amau no teme KMHETHYECKOU SHEPIruu
64 «JluHamMuKa BpalaTenbHOro TBeporo Ttena. CocTaBisTh
JIBUXKEHUS a0COJIIOTHO TBEPAOTO OCHOBHOE ypaBHEHUE
Tenay JUHAMHUK{ ~ BpallaTeIbHOro
JBUKEHHUS B  KOHKPETHOMU
CHUTYalUH. Haxonuts,
UCIIOJIb3YS COCTABJICHHOE
yYpaBHEHHUE, HEU3BECTHBIE
Benu4YuHbl. DopmyIupoBaTh
3aKOH COXpPAaHEHMUs]I MOMEHTa
UMITyJIbCA,  YCIIOBUA  €ro
npuMeHuMocTu. CoCTaBIATh
YPAaBHEHUsS,  ONUCHIBAIOLIUE
3aKOH COXpaHEHHUsS MOMEHTa Nol
Pewenue 3amau no reme UMITyJIbCa, B  KOHKPETHOM -
65 «JluHaMKKa BpalIaTeJIbHOTO CUTYyaLlHUH. Haxonuts,
JIBUXKEHHS a0COJIOTHO TBEPIOTO UCIIOJIb3YS COCTaBJICHHOE
Tena» ypaBHEHUE, HEU3BECTHbIE
BEJINYMHBI. CoznaBatb
CUTYyaluH, B KOTOPBIX
MPOSIBIISIETCS 3aKOH
COXpPaHEHHUS MOMEHTa
uMmiyinbca.  Haxomute B
oureparype U B HHrepHere
uHbOpMaIlMI0O O MpHUMepax
MPaKTUYECKOI0 MPUMEHEHHUS
3aKOHA COXpaHEHUs
HMITYJIbCA, O THPOCKOIIE.
Crartuka (5 v)
PaBHOBecue MaTepuaIbHONM TOUYKU U JaBatb ompeneiieHue
66 TBEpAOro Tena. Buasl paBHOBECHS. 1 HOHSITHM: paBHOBECHE, Nod
VYcnosus paBHOBecusa. MOMEHT YCTOMYHBOE paBHOBECHE,
CHUJIBI HEYCTOMYNBOE PaBHOBECHE,
HNHcTpyKTaXK MO0 TeXHUKE 0e3pa3InyHOEe  paBHOBECHE,
Oe3onacHoctu. JlaboparopHas IUIEYO CUJIbI, MOMEHT CHJIBI.
67 | padora Ne 6 «M3yyenue 1 | Haxomutb B  KOHKpETHOM Nel
PaBHOBeCHS TeJIa MO/ AeiicTBHEM CUTyallul 3HAueHus IUIeYa
HECKOJbKHX CHJI» CHWJIbI, MOMEHTA CUJIBL.
PaBHOBecue )XUIKOCTH U rasa. IIepeuncnars yCIIOBUS
68 | [daBieHne. 3aKOH COXpaHCHUS 1 paBHOBECHS]  MaTepHATBHON Nel
SHEPTUU B IMHAMMKE KUIAKOCTH TOYKM M TBEPAOro Teja.
Pemenue 3amgad no reme «3akoH CocraBnsaTh ypaBHEHUS,
69 | coxpaHeHUs SHEPTUU B IUHAMUKE 1 | omuchIBaromue yCIIOBHUS Nel
KHUIKOCTHU) PaBHOBECHUA B KOHKPCTHBIX
CUTyaIUsX. Haxonuts,
WCIIOJIb3Y S COCTABJICHHOE
70 KonTpoubHnasi padora Ne4 | |YypasHenue, HEU3BECTHBIE Nel
«CraTuka» BEJINYUHBI. Pacno3znaBats, -
BOCIIPOU3BOJUTH u

HaOII0IaTh Pa3JIMYHBIE BHJIBI
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paBHOBecusi  Ten.M3MepsTh
CUITy c MTOMOILBIO
MPY>KUHHOTO JTUHAMOMETpa U
nu(poOBOro JaTdyMKa CHIIHI,
U3MEpATh  IUIEYO  CHJIBI.
PaGorarts B mape, rpymnme npu
BBIMOJIHEHUH  MPAKTUYECKUX
3amanuil. Haxoqure B
autepatype u B VHTepHeTe
uHGOpPMAIMIO O 3HAYCHUU
CTaTUKU B CTPOUTENBCTBE,
TEXHHUKE, OBITYy, OOBSCHCHHE
(hopmBbI B pa3MepoB 0OBEKTOB
IIPUPOABL. I'oroBuTh
pe3eHTallud U COOOUIeHHUS,
BBITIONTHSTh
UCCIIEJIOBATENIbCKUE PaOOTHI
no AaHHBIM TemaMm. PaboTaTh
B Tape NpU BHINOJIHEHUH
nabopaTopHOM pabOTHI

OcHOBBI THAPOMEXAHUKH (5 1)

71 | JlaBnenue. 3akoH Ilackans

72 PaBHOBecue )XKUIKOCTH U Trasa.
3akoH Apxumena

73 | [lnaBauue Tein

74 Pemrenue 3aga4 mo treme «3aKkoH
Apxumena»

75 JIBY>KEHUE KUIKOCTH. 3aKOH

bepnymn. YpaBuenue bepryim

[aBarb onpenesienne
MOHSATUM: HECKUMAEMas
KUJIKOCTh, PABHOBECUE
YKUJKOCTH U Tasa,
TUIPOCTATUYECKOE JIABJIICHUE,
JAMUHApPHOE TEUEHHUE,
TypOyJIEHTHOE TEUEHHUE.
Pacno3naBars,
BOCHPOU3BOJIUTH U
HaOII01aTh IAMUHAPHOE U
TypOyJIEHTHOE T€UEHHE
xuakoctu. Haxoouts B
KOHKPETHOW CUTYAIUU
3HAYEHMs 1aBJICHUS B
MOKOSIIENCA JKUIKOCTU UITU
raze. DopMynupoBaTh 3aKOH
[Tackass. [IpuMeHATH 3aKOH
[Tackans anst oOBsICHEHUS
TUJIPOCTATUYECKOTO
napajiokca, sl OObsICHEHHS
MPUHIIMIA JEHCTBUS
TUJPABINYECKOT0 IIpecca U
BBIYMCIICHHS €T0
IapaMeTpPOB.
DopmyIHpOBaTh 3aKOH
Apxumena. [IpumeHsITh
3aKOH Apxumena ajist
peLIeHus 3a/1a4.
PaccunThiBaTh MIOTHOCTH
TEJI II0 UX TTOBEJICHUIO B
*)ugakoctu. Onpenensith
BO3MOYHOCTb IUIABAHUS TEJIA.
CocTaBisiTh YpaBHEHHUE

Ned




bepHym B KOHKPETHBIX
cutyauusix. OnpenensTs,
HCIIOJb3Ys COCTaBICHHOE
ypaBHEHUE, HEU3BECTHBIE
Benu4uHbL. [IpuBoanTH
IIPUMEPBI, UIUTIOCTPUPYIOLIUE
BBIIIOJIHEHHE YPaBHEHUS
bepnyinu. [IpumensTs
ypaBHeHue bepryinu s
OIMCAaHUS JBUKCHUS
KUJKOCTH B PACTCHUSX U
YKUBBIX OpraHU3Max.
Haxonuts B tureparype u B
WuTepuere unpopmanuio oo
UCIIOJIb30BAaHUU YPABHEHUS
BepHyIM B TEXHUKE U OBITY.

MouJiekyasipHasi pu3nka U TepMoaMHaAMUKA (43 1)

OcHoBBbI MoJIEKYAsIpHO-KUHeTH4YecKkoi Teopuun (MKT) (10 1)

76

MonekyJIsIpHO — KHHETUYECKast
teopust (MKT) crpoeHus BemiecTra
U €€ DKCIIEpPUMEHTAJIbHBIE
JoKa3aTtenbcTBa. bpoyHoBCcKkoe
JIBUKCHHC

77

Temnepatypa u TemIOBOE
paBHoBecue. [kansl Llenscus u
KenbBuna. AGcommtoTHas
TeMIepaTypa Kak Mmepa cpeaHen
KMHETUYECKONIHEPrUuu TEIIOBOrO
JIBIKEHHUSI YaCTHUIl BEIIECTBA

78

Cuibl B3aPIMO,Z[eI>'ICTBI/I$I MOJICKYII B
PAa3HBIX arp€raTHbIX COCTOSAHUAX
BCIICCTBA

79

Mopenb «ueanbHbIN ras3y.
[aBnenue raza. Cs3b MEXIY
JIaBJICHUEM U CPEHEN
KUHETUYECKON IHEPTUEN
MOCTYNATEIBHOTO TEMJIOBOTO
JBUKEHUS MOJIEKYJI UJIE€AJIbBHOTO
rasa

80

Pemienue 3aga4d mo teme ((I[aBJ'IeHI/Ie

rasa»

81

OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KHUHETUYECKON
TEOpUH UICaTIHHOTO ra3a

82

Pemenue 3anau no teme
«OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON
TEOPHH UJEATBHOIO razay

83

Pemenue 3anau no teme
«OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHUECKON
TEOPHH UJEATBHOIO ra3ay

84

Pemienune 3agau o teme
«OCHOBHO€ YpaBHEHHUE

JlaBatb onpeJeraeHue
MOHATHI: TEIJIOBBIE SIBJICHUS,
MaKpOCKOITUYECKUE Tena,
TEIIOBOE JIBH>KEHUE,
OpOYHOBCKOE JBUKEHUE,
muddy3us,  OTHOCHUTEIbHAS
MOJIEKYJIIpHas Mmacca,
KOJINYECTBO BEILIECTBA,
MOJISIpHAsE Macca, MOJIEKYJa,
Macca MOJEKYJbI, CKOPOCTb
JBUKEHUS MOJIEKYJIBI,
cpenHsst KUHETHYECKast
JHEpPruss MOJEKYJbI, CHJIIbI
B3aUMOJICICTBHSL ~ MOJIEKYI,
HncajJIbHbBIN ras,
MHKPOCKOITMYECKHE
IapaMeTpehl,
MAaKpPOCKOITHYECKHE
MapaMeTpbl, J1aBJICHUE rasa,
abcomoTHasi ~ TeMIeparypa,
temioBoe paBHoBecue, MKT

Jlepeuncisate
MUKPOCKOTTHYECKUE i
MaKpOCKOIMYECKHE
rapameTpbl rasa.
[lepeuncnsiars OCHOBHEIC
nonoxxenusa MKT, npuBonuts
MIPUMEPBHI, pe3yNbTaThI
HaOJIIOAE€HWIIT M ONNCHIBATH
SKCHEPUMEHTBHI,
JIOKA3bLIBAIOIIHE X
CIPaBEeUIMBOCTbD.
Pacno3naBarh M ONHUCHIBATH
SIBIICHUS: TEIJI0BOC
JBIDKCHHUE, OpOyHOBCKOE
JBIKEHUE, g hy3us.

Neq

Ned4

Ned

N4




MOJIEKYJISIPHO-KUHETHUECKOM
TEOPHH HICATILHOTO ra3a»

85

Pemenue 3agau no reme
«OCHOBHO€E ypaBHEHHUE
MOJIEKYJIIPHO-KMHETUYECKOMN
TEOPUHU UJICATBHOTO Ta3ay

BocnpousBoauts U

OOBICHATH OIIBITEI,
JEMOHCTPHPYOIINE

3aBUCHMOCTh CKOPOCTH
muddy3un oT TeMIepaTypsl U
arperaTHoro COCTOSTHUS
BEIIIECTBA. Habmonarte

TuGPy3u0 B KHUIKOCTIX U
razax.lcnone3oBarb

MOJyYeHHbIE  HA  ypOKax
XMUMHH ~ yMEHHS HaXOAWTh

3HAYCHUS OTHOCHUTEIBbHOU
MOJIEKYJIIPHOU MAacchl,
MOJISIPHOM MAcCHlI,

KOJIMYECTBA BEI[ECTBA, MACCHI
MOJIEKYJIBI, (POPMYITHPOBATH

busznueckuit CMBICIT
MTOCTOSIHHOM ABorajipo.
OnuceiBath METO/bI
onpeeaeHus pa3mepoB
MOJIEKYJI, CKOPOCTH MOJIEKYJI.
OuenuBath pazmep
MOJIEKYJIBI. OOBSCHATD
OCHOBHBIE CBOICTBA
arperaTHbIX COCTOSIHUI

BerectBa Ha ocHoBe MKT.
Co3naBath  KOMITBIOTEPHBIE

MOACIN TCIIJIOBOI'O
JABHMXXCHUA, 6pOYHOBCK01"O
JABUXXCHUA, SABJICHUSA

mipdy3un B TBEpAbIX,
KUJIKUX W Ta3000pa3HBIX

tenax, omnslrta  Ileppena.
OnuceIBaTh MOJIEIIh
«HUACATbHBIN rasy,
ONPENENIITh  TPaHULBl €€
npuMeHUMOocTU. CoCTaBIsATh
ocHOBHOe ypaBHeHHe MKT

UJCAIBHOTO rasa B
KOHKPETHOMU CHUTYaIVH;
HaXOAWTbh, UCIIOJIB3YS
COCTABJIICHHOE  ypaBHEHHUE,
HEU3BECTHBIE BEJIMYMHBI.
CocraBnsaTh yYpaBHEHHE,
CBA3BIBAIOLIEE JIaBIICHHE
HJICATBHOTO ra3a co CpeaHen
KUHETHUYECKON JHEpruen
MOJIEKYJ, B  KOHKPETHOMU
CUTYyalluy; HaXOAWTb,
HCIIONB3YS COCTABJICHHOE
YpaBHEHHUE, HEU3BECTHBIE
BEJINYUHBI. OnuceiBath
COCOO0BI U3MEpEHUs

temriepatypbl. CpaBHHMBaTh
mkanel KenbBuna u Llenbcusi.




CocTaBusiTh YpaBHEHUE,
CBsI3BIBAIOIEE AOCONIOTHYIO
TeMIepaTypy UJeaIbHOTO

rasa co cpenHen
KUHETUYECKOM SHeprueu
MOJIEKYJI, B  KOHKPETHOH
CUTyaluH, HaXOIWTh,
HCII0JIb3YS COCTABJICHHOE
YPaBHEHHE, HEU3BECTHBIE
BeIM4UHBL. COCTABIIATh

YPaBHEHHE,  CBS3bIBAIOLICE

JIaBJICHUE UJEAIBHOIO ras3a C
aOCOJIIOTHOW TeMITepaTypoH,
B KOHKPETHOM CHTyaluH,
HaXOJIUTh, HCIIONb3YS
COCTaBJICHHOE  YPaBHEHME,

HEU3BECTHBIC BEJIMYMHBI.
N3mepsaTs TeMIeparypy
KHUIKOCTH, rasa

KHUJIKOCTHBIMH U ITU(PPOBBIMH
TepmoMeTpamu. Paborath B
nape, rpyI1e npu
BBIIIOJIHEHUH MPAKTUYECKUX
3a/1aHUM. Haxonutb B
HNuTepuere u
JIONIOJTHUTEIIbHON JIUTEpaType
CBEJICHUS no HCTOPUH
pa3BUTUSL  aTOMHUCTHYECKOMN
TEOPHH CTPOCHUS BELLIECTBA.

YpaBHeHnusi cocTosinus rasa (8 4)

86

YpaBHEHHE COCTOSAHUS UICATTBHOTO
rasa

87

Pemenue 3agad mo reme
«YpaBHEHHUE COCTOSTHUS
AACaTBHOTO Ta3a

88

YpaBuenue Menneneesa -
Knaneiipona

89

Pemrenwne 3aga4d no teme
«YpaBHeHnue MeHeneena -
Knaneitpona»

90

N3onpoueccel. ['a30Bbie 3aKOHBI.

91

Perenue 3agay mo teme
«M3onpoueccsl. ['a30BbIe 3aKOHBD)

92

HMHCTpYKTAXK 110 TEXHUKE
0e3omacHocTH. JlabopaTopHasi
paodora Ne7
«IKcnepuMeHTAIbHasI MPOBEPKa
3akoHa I'eii-JIroccakay

93

KonTtpoubHnas padora NeS
«OcHoBbl MKT»

CocTaBnaTh ypaBHEHUE
COCTOSIHUS U/I€aIbHOTO ras3a
u ypaBHeHue MenpeneeBa—
Kianeiipona B KOHKpETHOMN
cutyaunu. Haxonurs,
UCIIOJIB3YS COCTaBICHHOE
ypaBHEHUE, HEU3BECTHBIE
BeIM4YMHBL. PacriozHaBate u
OINMCHIBATh U30MPOIIECCHI B
UJCAILHOM
rase.[Ipormo3upoBars
0COOEHHOCTH MPOTEKAHUS
M30IPOLIECCOB B UI€ATBHOM
ra3e Ha OCHOBE ypaBHEHMMU
COCTOSIHUS M/I€aIbHOTO ra3a
u MeHneneeBa—
Kuaneitpona. O60cHOBBIBATH
U OTCTauBaTh CBOU
MIPEOJIOKEHHUS.
®opMyIupOBaTh Ia30BbIE
3aKOHBI M OIIPENIETISTh
I'PaHULbl UX IPUMEHUMOCTH,
COCTaBJISITh YPAaBHEHUS IS
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UX ONMMCAHMs; HAXOAUTB,
UCTOJIB3Ys COCTABICHHOE
ypaBHEHHE, HEU3BECTHBIE
BennuuHbI. [IpencTaBnsiTh B
BUJI€ T'pa)IKOB U30XOPHBIH,
n300apHbIi 1
U30TEPMHUUYECKUI TPOLIECCHI.
Omnpenensts 1o rpadpuxam
XapakTep mpolecca u
MakKpomnapameTpsbl
U/1€aIbHOTO rasa.
HccnenoBath
9KCHEPUMEHTAIBHO
3aBHCUMOCTH MEXKILY
MakpornapameTpamu Mpu
M30IpoIIeccax B rase.
W3mepsaTh naBieHue Bo3ayxa
MaHOMETpaMH U H(PPOBBIMH
JaTYMKaMK JaBJICHUS rasa,
TEMIIepaTypy rasa
AKHUJIKOCTHBIMU
TEPMOMETPAMH H

i GpoBbEIMU
TEMIIePaTypHBIMA
JnaTyuKamu, o0bEM rasa ¢
MOMOIIbIO CHITh(OHA.
PabGorats B nape, rpymme npu
BBITTOJIHEHUH TTPAKTUYECKIX
3agaHuid. Haxoaurts B
nuteparype u B lHTepHeTe
UH(POPMALIKIO N0 33JJaHHOM
Teme. [ OTOBUTH Mpe3eHTaIH
¥ COOOILEHUS 110 U3YUYEHHBIM
temaM. [I[puMeHsTh MOIeNb
U/1€aIbHOTO ra3a Jyls
OTIMCaHMS TTOBEICHHS
peabHbIX ra3o0B

B3anmHble npeBpanieHusi :)KHIKOCTH 1 ras3a (4 u)

BzauMaEbIe MMpEeBpalICHUA

94
KHMJIKOCTH U rasza
HacpllieHHbIe 1 HEHACHIIIICHHBIE
95 | mapsl. JlaBiieHHE HACHITIICHHOTO
napa
96 | Kumnenue
97 | BnaxxHocTh BO3/IyXa

[laBarb OIIpelieIICHUE
TTOHSITHH: HACTIapEHHUE,
KOHJEHCaLHs, KHUIICHHUE,
JIMHAMUYECKOE pPaBHOBECHE,
HACBILLCHHBIN nap,
HEHaCBIINEHHBIN nap,
KpUTHYECKAss  TeMIleparypa,
TeMrepaTrypa KUIICHHS,
abcomroTHas BJIAJKHOCTh
BO3/yXa, NnapuraIbHOE
JIaBJICHUE, OTHOCHUTEIIbHAS
BJIIKHOCTh BO3/lyXa, TOYKa
pOCHL. Pacnio3znasars,
BOCITPOM3BOIUTH, HAOIIOIATh
SIBJICHUSL: HCIIApEHHUE,

KOHJICHCALMS, KUIECHHE.

Ned

Ne4

Ne4

Neo7




OnuceIBaTh CBOMCTBA

HACBIIEHHOTO napa.
Co3gaBatb  KOMITBIOTEPHBIE
MOJICIIN JTUHAMHYCCKOTO
paBHOBecus. I3MepsTh

BJIQXKHOCTh BO3/lyXa c
MOMOINBI0  TUTPOMETpa |
ncuxpomerpa.  OnuceiBaTh

YCTPOMCTBO THUIpOMETpa U
ncuxpomerpa.  OmnpenensiTh
OTHOCHUTEJIBHYIO  BJIQXKHOCTh

1o IICUXPOMETPUYECKOM
TaOJINLIE. Haxonuts
a0COTIOTHYIO BIIQXKHOCTH
BO3/yXa, napuuagbHOe

JIaBJICHUE,  OTHOCUTEJIbHYIO
BJIQXKHOCTh BO3AYyXa, TOUYKY
pochl B KOHKPETHBIX
cutyauusax.Haxonute B
mureparype U B HHrepHere
uH(pOpMaIIHUIO, TOTOBUTh
MPE3CHTALUA U COOOIIEHUS O
BJIMSTHUM BIIQYKHOCTH BO3/yXa

Ha HIPOLIECCHI
KHU3HEICATECIILHOCTH
4eJI0BeKa

Kuakocru (3 4)

Mojenb CTpOEHHUS KUIKOCTH.

[lepeuuncnars cBoiicTBa
1 | %uakocTH 1 OGBACHATD X ¢

MTOMOIIIBIO MOJIENIA CTPOCHHUS
1 JKHUJIKOCTH, CO3/TaHHOM Ha

98
[ToBepxHOCTHOE HATSHKEHUE
99 CMaunBaHUe U HECMAaYUBaHUE.
Kanwuisapel
Penrenue 3amad mo reMe
100 a

«Kugxoct»

ocHoBe MKT. [laBath
ONpeAeICHUE MOHITUI: CHJTbI
MMOBEPXHOCTHOI'O HATS)KEHUS,
KO3 UIIUEHT
MMOBEPXHOCTHOI'O HATS)KEHUS,
MMOBEPXHOCTHAS SHEPTHSI.
PacnioznaBate u
BOCITPOM3BOJIUTH TPUMEPHI
MPOSIBICHUS ACHCTBUS CUJIBI
MMOBEPXHOCTHOTO HATSHKEHUS.
Haxonuts cuy

1 | MOBEPXHOCTHOIO HATSIKEHUS,
KO3(QPHUIHUEHT
MMOBEPXHOCTHOTO HATSKECHUS,
MMOBEPXHOCTHYIO SHEPTUIO
XKHUIKOCTH B KOHKPETHBIX
cutyanusx. Paznuyars
CMa4YUBAIOIINE U
HECMa4yuBaIOIINE
MMOBEPXHOCTH KHUKOCTH.
OOBSACHATH IPUUUHY
JIBIDKCHUSI )KUJIKOCTH T10
KallWJULSIPHBIM TPYOKaM.

Ned

N4
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PaccunThiBaTh BBICOTY
MOAHATHS (OIyCKaHUS)
KUJKOCTH IO KamWJIJISAPY.
Haxonuts B ntutepatype u B
HNuTtepuere nadopmariuio,
TOTOBUTH MPE3CHTAIIUU 1
COOOIIIEHUS O MPOSBICHUN
JEHUCTBUS CUJIBL
MMOBEPXHOCTHOT'O HATSXKEHUS
B ’KMBOM M HEKHUBOU
NpUpPOJE, HA TPOU3BOJICTBE.

Teépavbie Teaa (3 4)

101

Mogenb cTpoeHus TBEPABIX TE 1 JlaBath ompenesieHne

102

Kpucrammueckue u aMophHBIE 1 HOHATHH. KPUCTAIIITHICCKOC
Telna TeJ0, aMOpPHOE TEIIO,

103

anusorponus. Ilepeuncnate
CBOMCTBA TBEPABIX TEJI U
00BSACHSTH UX C IIOMOIIBIO
MOJIEJIA CTPOCHHUSL.
JleMoHCTpHUpOBATH
0COOCHHOCTH CTPOCHUS
KPUCTAIIIMYECKUX U
aMOp(HBIX TBEPBIX TEI,
UCTIONB3Ysl 00BEMHBIC
MOJIeJIA KPUCTAILJIOB.
[IpuBOUTE IPUMEPHI
MIPOLIECCOB,

Pemenue 3agau no reme « TBepabie MOATBEPAKAAOIINX CXOJCTBA
Tesa Y pa3In4Ms CBOMCTB
KpUCTAIITNYECKUX U
aMOp(HBIX TBEPJIBIX TEIL.
Haxonuts B UnTEpHETE M
JIOTIOJTHUTEIBHOM JIuTEepaType
CBEJICHUS O CBOMCTBAaX U
MPUMEHEHUN aMOP(HBIX
MarepuanoB. Haxonuts B
nuteparype u B InTepHeTe
“H(pOpPMAIIUIO TIO 3aIaHHON
Teme. ['0ToBUTE Npe3eHTanun
U COOOILEHUS IO U3YUYEHHBIM
TEMaM.

Ne4

N4

OcHoBbI TepMoauHAMUKH (15 4)

104

_Baytpennss sueprus. JlaBaTh onpeJieseHne
TepMoguHamMuyeckasi cucrema u eé€ 1 HOHITHH:
PAaBHOBECHOE COCTOSIHHE TEPMOIMHAMHYECKAs

105

Pabota u Temonepenaya Kax cucrema, U30JIMPOBAaHHAS
CrocoObl U3MEHEHUS! BHYTPEHHEH 1 | repmomnHammueckas
SHEpPIruu cucrema, paBHOBECHOE

106

KonnuecTBo TEmIoTHI. COCTOSIHHE,
TennoéMKoCTh TEPMOJAUHAMUYECKUN

107

Pemenne  3amau 1mo  Teme mporiecc, BHYTPEHHSISI
«KoanuecTBo TemioTh» SHEPIHUs, BHYTPCHHSIS

Ned

Ned

Ne4

Neo7
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Penrenue 3a71a4 o TEME

108
«KonnuecTBO TEMIoTh»

109 | YpaBHeHue TemioBoro 0aianca

110 Pemenne  3amau mo  Teme
«YpaBHEHHUE TEIUIOBOTO DajlaHCcay

111 Pemenne  3amau mo  Teme
«YpaBHEHHUE TEIUIOBOTO DajlaHCcay

112 | TlepBblii 3aKOH TEPMOJUHAMUKA

113 Pewenue 3anau no reme: «llepBiii
3aKOH TEPMOJAMHAMHUKHU
AnrabaTHBII Tporiecc.
HeobGpatumocTh TEI10BbIX

114 | nponeccoB. Bropoii 3akoH
TEPMOJMHAMUKH U €TO
CTAaTHCTUYECKOE TOJIKOBAHUE
[IpeoOpa3oBanuss ~ PHEPrUM B

115 | rerutoBbix mMammHax. [{ukn Kapwo.
KII/I TennoBbIx MalinH

116 Pemenune 3agau o teme: «KII1J]
TETJIOBBIX MAITHH)

117 [TpoGnembl SHEPIeTUKH 1 OXpaHa
OKpY’KaIOUIeH Cpepl

118 KonTtpoabHas paGora Ne6

«OCcHOBBI TePMOANHAMUKHN»

SHEpPrus WJEabHOIO rasa,
TEINIOEMKOCTh,  KOJIMYECTBO
TEIUIOTHI, YJieJIbHasl TeIIoTa
IJIABJICHMS, yAenbHas
TEIJIOTa  MapooOpa3oBaHUs,
yAelbHAas TEIUIOTAa CTrOpaHUs

TOILJINBA, pabora B
TCPMOANHAMHUKE,

annabaTHBIN nporiecc,
o0paTuMbIit npotiecc,
HEOOpaTHMBIii nporiecc,

HarpeBarelb, XOJOAUIbHUK,
pabouee Tenmo, TEIJIOBOM
npurartens, KIIJ TemmoBoro
JIBUTATEIIS. Pacnio3naBath
TEPMOJUHAMUYECKY IO

CHUCTEMY, XapaKTEepU30BaTh €€
COCTOSSHUE W MPOLECCHI

U3MEHEHUS COCTOSIHHSL.
[IpuBoauTH IIPUMEPBHI
TEPMOJIUHAMUYECKUX CHUCTEM
u3 Kypca Ouosioruu,
XapaKTepU30BaTh ux,
OTUCHIBATh U3MEHEHUS
COCTOSIHUIA. OnuceiBaTh
CHOCOObI W3MEHEHUS
COCTOSIHMS
TEPMOJINHAMUYECKOMN
CHCTEMBI MyTEM
COBEPILICHUS
MEXaHUYECKON paboThl U TpH
TerIonepeaye.
CocraBnsTh ypaBHEHUE
TEIIOBOTO OanaHca B
KOHKPETHOMU CUTYallHH,
HaxOJIUTh, WCIIONB3YS

COCTABJICHHOE  ypaBHEHHUE,
HEU3BECTHHIE BEITUYUHBI.
Pacno3naBath dazoBsIe
Mepexo/ibl MEepBOro poja Hu
COCTaBISITh ypaBHEHUS IJIA

(ha3oBbIX MEePEXO0/I0B;
HaXOJIUTh, HCIIONb3YS
COCTABJICHHBIC  ypaBHECHHUS,
HEU3BECTHEIC BCJIIMYUHBI.
Haxonuts 3HAYCHUS
BHYTpEHHEN SHEPruu
HJIEaJILHOrO Ta3a, U3MEHEHUE
BHYTpEHHEN SHEPruu

UJeaIbHOTO Tra3a, paboThI
U7eaIbHOro rasa, paboTsl Hall

nacajJibHbIM ra3om,
KOJIHMYCCTBA TCIIIOThI B
KOHKPCTHBIX CUTyallusiX.

HaxonuTh 3HadeHHe pabOTHhI

Ne4




HJIeaTbHOTO Ta3a Mo rpaduky
3aBUCHMOCTH JaBJICHHUS OT
obbemMa Tpu  M300apHOM
npouecce. OnuceiBath
reOMEeTPUUYECKUN CMBICT
paboTl W  HAXOAUTh €&
3HaYCHUE o rpaduky
3aBHCUMOCTH JIaBIICHUS
UJCaNBHOrO Ta3a OT 00bEMa.
DopMyIMpOBATH IIEPBBII
3aKOH TEPMOJMHAMUKH.
CocraBndrb yYpaBHEHHUE,
OTMCHIBAIOLIEE TIEPBbII 3aKOH
TEPMOJMHAMHUKH, B
KOHKPETHBIX CUTYalUsX, I
M30MPOLIECCOB B HICATHLHOM
raze, HaXOAWUTbH, HCIONb3YS
COCTaBIICHHOE  ypaBHEHHE,

HEHU3BECTHBIE BEJIMYMHBI.
Paznuuate  oOpaTumble U
HeoOpaTHUMBbIe HPOLIECCHI.

[TonTBepknate  npuMepamu
HEOOpaTUMOCTh  TEIUIOBBIX
npoueccoB. DopMmynupoBarh

BTOPOU 3aKOH
TEPMOJIMHAMUKHU,

IPAHMIIBI
IPUMEHUMOCTH, OOBSCHSTH
ero CTaTUCTUYECKUM
xapakrep.lIpuBoauTh
IIPUMEPBI TEIJIOBBIX

JIBUTATENIC, BBIICIATh B
IIPUMEPAX OCHOBHBIE YaCTH
JIBUTATEJEH, ONKUCHIBATh
IIPUHLINIT JEHUCTBUS.
Beruncnate 3nauenus KIIJ]
TEIUIOBOIO  JBUTaTens B

KOHKPETHBIX CUTYaLUsIX.
Haxomute 3nauenms KIIJ]
TEIJIOBOTO JIBUTATEI,
pabotaroiero 1Mo LUKIY
Kapno, B KOHKPETHBIX
CUTyaLUsIX. I'oToBUTH

MPE3CHTAIMN U COOOIICHUS
o U3y4YEeHHBIM  TeMaM
(BO3MOKHBIE TEeMBI
MIPEJCTABICHBI B YUEOHHKE).
Co3naBatb  KOMITBIOTEPHBIE
MOJIEI  TETJIOBBIX MAIHH.
Haxomute B nmuTepaType U B
WntepHere wuHpopmanuo o
npobyiieMax JSHEPreTUKu HU
OXpaHe OKPYXKaroleil cpeibl.
Y4acTBOBAThH B IUCKYCCUU O
npobieMax SHEPreTUKH U




OXpaHE OKPYKaroILIEn Cpeibl,
BCCTU AUAJIOT, OTKPBITO
BBIPAXKaTh U OTCTaUBAaTh
CBOIO TOUKY 3pEHUS,
BBICITYILIMBATh MHEHUE
ONIMOHEHTA.

OcHOBBI 3J1eKTPOAUHAMUKH (42 4)

JuexktpocraTuka (18 4)

119

DIEKTPUYECKHH 3apsi. 3aKOH
COXpaHEHUs IIEKTPUYECKOTO
3apsiaa

120

DJIEKTPUUYECKOE B3aUMOJICHCTBHE.
3akou Kynona. bianskoaeicrsue u
NAJILHOJIEVCTBHE.

121

Perenne 3aga4 1o reMe «3aKkoH
Kymnonay»

122

Perenne 3aga4 1o reMe «3aKkoH
Kynonay»

123

_Hanpsxk€HHOCTh M MOTEHIMAN
3JIEKTPOCTATUYECKOTO MOJIs, CBS3h
MEX]ly HUMH. JInHUM
HanpsHKEHHOCTH U

SKBUIIOTCHIHUAJIBHBIC IOBEPXHOCTH.

[TpuHIMI CynIeprIO3UITNH
AIEKTPUYECKHUX TOJIEH.

124

Pemrenwne 3aga4d no teme
«Hanpssk€HHOCTB AIEKTPUUECKOTO
nons. [puHumn cynepnosuuuu

3 (N ()70

125

Pemenue 3amayu 1o teme
«Hanpssk€HHOCTB AIEKTPUUECKOTO
nons. [IpuHumn cynepnosuumuu
TTOJIey

126

Pemenue 3agad mo reme
«Hanpssk€HHOCTB IIEKTPUUECKOTO
nonst. [IpuHIMn cynepno3uuuu
TTOJIey

127

Pemenue 3agad mo reme
«Hanpssk€HHOCTB IIEKTPUUECKOTO
nonst. [IpuHIMn cynepno3uiuu
MoJIei

128

PazHocTh moTeH1IMaI0B

129

HpOBO,Z[HI/IKI/I " JUDJICKTPHUKU B
SJICKTPHUYCCKOM I10JIC

130

Pemienne 3aaa4 110 TEME
«HpOBO}]HI/IKI/I " JUDJICKTPHUKU B
QJICKTPHUICCKOM I10JIC»

131

Penrenue 3amad mo teMe
«IIpOBOAHUKH U AUINEKTPUKU B
AIEKTPUYECKOM ITOJIEN

132

DJeKTpruYecKas EMKOCTb.
Kongencarop. Dueprus

JlaBatb onpeneneHue
MOHATHI: DIEKTPUUECKUI
3apsi, HIEMEHTapHbIN
3IEKTPUUECKUHN 3apsl,
TOYEUYHBIN JJICKTPUUECKUI
3apsij, CBOOOTHBIN
BJIEKTPUYECKUM 3aps/l,
3JEKTPUYECKOE MOJIE,
HANPSKEHHOCTh
3JEKTPUYECKOTO MOJISL, TUHUU
HANPSKEHHOCTH
3JEKTPUUYECKOTO TOJIA,
OJTHOPOJIHOE IEKTPUUECKOE
1oJie, MOTEHIUA
3IEKTPUYECKOTO OJIA,
Pa3HOCTh MMOTEHIUAJIOB,
SHEPTHsl DIIEKTPUYECKOTO
MOJIsI, SKBUIIOTEHI[MAIbHAs
IIOBEPXHOCTb,
3JIEKTPOCTATHYECKAS
WHTyKIHSI, TTOSIPU3aIUs
JADIIEKTPUKOB,
JTUDJIEKTPUYECKast
IIPOHUIIAEMOCTD BEILIECTBA,
3IIEKTPOEMKOCTB,
KOoHJieHcaTop. PacriosHaBars,
BOCIIPOU3BOJUTH U
HaOI01aTh pa3TUYHbIE
CIIOCOOBI DJIEKTPU3AIUH TE.
OOBSCHATD SBICHUE
3JIEKTPU3ALNHA Ha OCHOBE
3HAaHUU O CTPOEHUHU
BelecTBa. ONKUCHIBATH U
BOCITPOM3BOJUTH
B3aUMOJCICTBUE
3apspKEHHBIX Tell. ONHChIBaTh
MIPUHLHUI JEHCTBUS
3JEKTPOMETPA.
®opMyIMpPOBATH 3aKOH
COXpaHEHUs IEKTPUIECKOTO
3apsia, yCIOBHUs €TI0
npuMeHUMOCTH. COCTaBIATh
YpaBHEHHE, BbIpaXKarollee
3aKOH COXpaHEHUs

Ne4

Ne4

Ned

Ned

Ned
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OJICKTPHUYCCKOI'0 I10JIA.
IIpOBOJHUKY U IUAJICKTPUKH B

QJICKTPOCTATUYICCKOM ITOJIC

133

Pemenue 3amau mo reme
«Konnencarop»

134

Pemenue 3agay mo reme
«Konnencarop»

135

Pemenue 3amad o teme
«KoHnnencarop»

136

KonTposbHnas padora Ne7
«IIEKTPOCTATHKA»

JNEKTPUYECKOTO 3apsa, B
KOHKPETHBIX CUTYyalHsX.
Onpenensatb, UCIOIb3YS
COCTABJICHHOE yPaBHEHUE,
HEU3BECTHBIE BEJTUYHHBI.
DopmyJIHPOBATh 3aKOH
Kynona, ycnosus ero
npuMeHUMOocTH. COCTaBIATh
YPaBHEHHE, BBIPAXKAIOILIEE
3aKk0oH KyJlOHa, B KOHKPETHBIX
cutyauusax. OnpenensrTs,
HCIIOJb3Ysl COCTaBICHHOE
YPaBHEHUE, HEU3BECTHBIE
BEJIMYUHBI. Berunciare
3HAYEHUE HANPSHKEHHOCTH
I10J11 TOYEYHOI0
NEKTPUYECKOTO 3apsJa,
OIIpeEIIATh HAalIPaBJICHUE
BEKTOPA HAIIPSHKEHHOCTH B
KOHKPETHOU CUTYalluH.
®opmyIupoBaTh NPUHLIKI
CYNEPHO3ULINU
INEKTPUYECKUX MTOJIEH.
OnpenensTb HalpaBIeHUE U
3HAUEHUE PEe3yJIbTUPYIOIIEH
HANPSKEHHOCTH
INEKTPUYECKOTO T10JIS
CUCTEMBI TOUEUHBIX 3apsAI0B.
[lepeuncnars cBoiicTBa
JIMHUHN HanpsKEHHOCTH
ANEKTPUYECKOTO MOJIS.
N300paxaTs 3neKTpruecKoe
I10JIE C TOMOILBIO JIMHUI
HaNPsKEHHOCTU.
Pacnio3HaBate 1 n300paxkaTh
JVMHUM HaNpsLDKEHHOCTH TOJIS
TOUYEYHOI'0 3apsia, CUCTEMBI
TOUEYHBIX 3aps/I0B,
3apsHKEHHOMN TUIOCKOCTH,
JBYX (HECKOJIBKHUX)
NapaJuIeIbHBIX TUIOCKOCTEH,
mapa, cepsbl, MIIUHIIPA;
OJIHOPOJHOIO U
HEOJHOPOIHOTO

ANEKTPUYECKUX MTOJIEH.
Onpenensars Mo JUHUAM
HaIpPsHKEHHOCTH
ANEKTPUYECKOTO TOJISI 3HAKU
U XapaKTep pacupeneseHus
3apsaa0B. OnuchIBaTh
MIOBEICHUE ITPOBOAHHUKOB

U IUDJIEKTPUKOB B
ANEKTPOCTATUUECKOM I10JI€ Ha
OCHOBE 3HAHUI O CTPOEHUU
BelecTsa. Paco3nasarts u
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BOCIIPOU3BOJUTH SIBJICHUS
3JIEKTPOCTATHYECKON
WHIYKIWH U TOJSIPU3ALUU
JABJIEKTPUKOB.
TeopeTnuecku
MpeACcKa3bIBaTh Ha
OCHOBAaHUH 3HAHUU O
CTPOEHUHU BELIECTBA
NOBEJCHUE IPOBOJHUKOB U
JUAJIEKTPUKOB B
3JEKTPUUYECKOM TOJIE.
OO0OCHOBBIBATh U OTCTAWBAThH
CBOIO TOUKY 3PEHHUSI.
CocTaBnTh paBEHCTBA,
BBSI3bIBAIOIIINE
HaNpsHKEHHOCTD
3JEKTPUYECKOTO 0JIA B
JIAJIEKTPUKE C
HaNPsKEHHOCTHIO BHEILIHETO
3JIEKTPUYECKOTO MOJIS;
HAXOJIUThb, UCIIOJIb3YSI
COCTaBJICHHOE YpaBHEHUE,
HEU3BECTHBIE BEJIMYUHBI.
OnuceIBaTh MPUHITUTI
NEeNCTBUSA
3JIEKTPOCTATHYECKOM
3amuThl. Onpenenarb
MOTEHITHA
3JIEKTPOCTATUYECKOTO MOJIs B
JAHHOM TOYKE IOJIsl OJTHOTO U
HECKOJIbKMX TOUYEUHBIX
3JIEKTPUYECKUX 3apsiA0B,
NOTEHIUAIBHYIO SHEPTHUIO
3JIEKTPUYECKOTO 3apsaa u
CUCTEMBI 3JIEKTPUUYECKUX
3apsg0B, Pa3HOCTH
MOTEHIINAJIOB, paboTy
3JIEKTPOCTATUYECKOTO MOJIS,
HaIpsKEHUE B KOHKPETHBIX
cutyarusax. CoCTaBIsITh
ypaBHEHUS,
CBSI3BIBAIOIIINE
HaIpsHKEHHOCTD
3JIEKTPUYECKOTO MOJIA €
Pa3HOCTHIO MOTEHIIMAJIOB;
BBIYUCIISITH, HCTIONB3YS
COCTaBJICHHOE YpaBHEHUE,
HEWU3BECTHHIC BEJIMYUHEI.
N3o6paxatsh
SKBUTIOTCHITHATHHBIC
MMOBEPXHOCTHU
BJIEKTPUYECKOTO MOJIA.
PacnosnaBats u
BOCITPOM3BOIUTH
SKBUIOTEHIIMAIbHBIC




MOBEPXHOCTH OIS
TOYEUHOTI'0 3apsJia, CUCTEMBI
TOUYEYHBIX 3aps/I0B,
3apsKEHHOMU IUTIOCKOCTH,
IBYX (HECKOJIBKHX )
MapajieabHbIX TIOCKOCTEH,
nrapa, cepsl, HUIMHIPA;
OJIHOPOJHOI'O U
HEOJTHOPOJIHOTO
3JIEKTPUYECKUX TOJIEH.
OOBACHATH YCTPOUCTBO U
MIPUHIIUI JEUCTBUS,
PAaKTHYECKOE 3HAUCHUE
KOHJEHCAaTOPOB. Brrunciars
3HAYEHUS JIEKTPOEMKOCTHU
IJIOCKOI'0 KOHJAEHCATopa,
3apsija KOHJIeHCaTopa,
HanpsHKEHUS Ha 00KIIaIKax
KOHJICHCATOpa, MapaMeTpoB
IUIOCKOT'O KOH/IEHCATOopa,
SHEPTUU DIEKTPHUUECKOTO
MOJISI 3aPSHKEHHOTO
KOHJICHCATOpa B KOHKPETHBIX
cutyanusx. PaccuuteiBarh
001IYI0 €MKOCTh CUCTEMBI
KOHIeHcaTopoB. Haxonuts B
Hutepuere u
JIONIOJTHUTEIIbHOW JTIUTEpaType
uHdopmaIuo 00 OTKPHITHH
3JIEKTPOHA, UCTOPUH
U3YUYEHUS IIEKTPUUECKUX
sIBJIEHUN. [ 0TOBUTH
MpEe3eHTAIUU U COOOIIEHUS
110 U3YYCHHBIM TEMaM.

3aKoHBI MOCTOSTHHOTO TOKA (15 v)

137

IToCTOSIHHBIN DIIEKTPUYECKUN TOK.
Cuna Toka.

138

CormnpoTuBieHne

139

ITocaenoBarenbHOE U
napajuieIbHOE COeIUHEHUS
HpOBO)IHI/IKOB

140

HMHCTpYKTAXK 110 TEXHUKE
oe3onmacHocTH. JlabopaTopHas
padora Ne8 «IlociienoBaresibHoe
U napaJjuiejibHOe CoeUHEeHUs
NPOBOJHUKOB)

141

Penrenue 3amad mo reMe
«ITocnenoBarenprHOE U
napasuieIbHOE COeTMHEHUS
IIPOBOJHUKOBY»

142

Pemenue 3amau no reme
«IlocienoBaTenpbHOE U
HapaJI.HGJIBHOG COCANHCHUA

JlaBatb onpeneneHue
MIOHATHI: DIEKTPUUECKUI
TOK, CHJIa TOKQ, BOJIbT-
aMIlepHasi XapaKTepUCTHKa,
3JIEKTPUYECKOE
CONIPOTUBJICHUE, CTOPOHHHUE
CHJIBI, DJIEKTPOABUKYIIIAs
cuna. llepeuncnsare ycinoBus
CyIIECTBOBAHUSA
3JIEKTPUYECKOTO TOKA.
Pacno3uasars n
BOCIPOU3BOJIUTH SIBJICHUE
3JIEKTPUYECKOIO TOKA,
JIEUCTBUS DIIEKTPUUECKOTO
TOKa B IMTPOBOJHUKE,
O0OBSACHATH MEXaHU3M Ha
Y4acTKe LENU ¢ TOMOUIBI0
BOJIETMETPA, aMIIepMETpa U

Neq

Ned4

No4

Neb

Nel

Ned




MIPOBOIHUKOBY UU(POBBIX TaTYUKOB
143| PaGoTta 11 MOIIIHOCTh TOKA 1 | HAUpDKCHUA M CUIIBI TOKA. Ne4
CobnronaTh mpaBmIa
144 Pemenue sanad 1o Teme «Pabora 1 | rexHuku 0€30MACHOCTH NPU Nel
MOTHOCTE TOKAY paboTe ¢ UCTOUHUKAMHU TOKa.
145| 3akon xxoyns - Jlenna 1 | pasorars B nape, TpyTIe mpy Ne4
146 Pemenue 3amgau o teme «3akoH 1 | BBIIONHEHHH IPAKTHYECKHX Noel
Joxoys — Jlenmay 3aganuii. Haxomurs B
Onexrpoasmkymas cuna (3C). nutepatype u B HTepHETE
147| 3akon OMa a5t HOJTHOM 1 | uadopmaruio 1o 3agaHHOM Ne4
QJICKTPHUYCCKOU LICIIH TEME, O CBI3HU
HNHCcTpyKTAXK 110 TEXHUKE 3JIEKTPOMArHUTHOTO
148 0e3onacHoctu. Jlaboparopuas 1 | B3aumo TIEUCTBUS C Nol
padora Ne9 «M3mepenune I/1C XUMHAYCCKHUMU PEAKIIUAMH U
HCTOYHUKA TOKA» OHOJIOTrMYEeCKUMHU
Pernrenue 3aja4 mo reMe «3aK0H rpoiieccamu, 00
149| Oma 1151 HOJIHOM AIEKTPUYECKOM 1 | ucnons3oBanum Nel
Lenuy ANEKTPUUYECKUX SIBIICHUN
Pemienue 3a1a4 o Teme «3aKoH KUBBIMH OpPTaHU3MaMHU.
150 Oma 7151 OJIHOM 3MEKTPUUECKON 1 | ForoBUTH Mpe3eHTALIUH U Nel
(0070 COOOIIIEHUS IO U3YYECHHBIM
TeMaM. BBIMOJHSATH
JIOTIOTHUTEIIbHBIC
KoHTpo:bHast padora Ne8 UCCIICZIOBATEIILCKUE PAOOTHI
151 1 | mo u3y4eHHBIM TEMaM Nel
«3aKOHBI IOCTOSTHHOTO TOKA)
(BO3MOXHBIE TEMBI
MPEJICTaBJICHbI B ydeOHUKE U
B IIpOrpamme).
DJIeKTPUYECKUH TOK B Pa3JIHYHBIX cpeaax (9 4)
152 DJIeKTPOHHAs TPOBOJIUMOCTh 1 | Masate ompesieneHme Nod
METa/lIoB TTOHSITUH: HOCHUTEIN
3aBUCHMOCTD COTIPOTUBIICHUS TEKTPHIECKOTO sapsina,
153| npoBoAHMKA OT TEMIIEPaTYPhL. 1 TPOBOIMOCTH, Ne4
CBeDXHDOBOHHﬂ"IOCTI’ CBEPXIIPOBOJAUMOCTb,
DJIEKTPHYECKHH TOK B COOCTBEHHAs! MPOBOIUMOCTD,
154| monynpoBoanukax. Co6cTBeHHas U 1 NpuMecHas — IPOBOIMMOCTS, Ne4
LIPUMCCHAA [IPOBOAUMOCTH DIIEKTPOHHAS IIPOBOAUMOCTD,
p—N- nepexof. 5 JBIPOYHAs  NPOBOAMMOCTD,
155 [TomynpoBOAHUKOBBIN IO, 1 | p—m-mepexon, BaKyyM, Nod
Tpan3ucrop. I1omynpoBoAHUKOBEIE TEPMOAIICKTPOHHAST IMHCCHSL,
pUOOpPbI DJIEKTPOJIN3, Ta30BbIA pa3psij,
156 ONeKTPUYECKHH TOK B 1 | pexkoMOMHALMs, HMOHM3AIMS, Nod
SNICKTPOINTAX. DJICKTPOIH3 CaMOCTOATENBHBIA  pa3psf,
Perienne 3amay o teme HECAMOCTOSITEIIbHBIA pa3psl,
157| « DnekTpuyeckuii TOK B 1 | mmasma. PacrmosmaBate U Nel
SJICKTPOINTAXY OIHUCKLIBATH SIBJICHUS
158 BHGKT]I)I/I'-IGCKI/II/I TOK B I'a3ax u 1 MIPOXOXKIACHNA Nod
BaKyyMme. JNEKTPUYECKOTO TOKa dYepes
159| Iitazma 1 MTPOBOJTHUKH, Nol
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KonTpoabsnasi padora Ne 9
«DJIeKTpUYeCKHil TOK B
Pa3JIMYHBIX Cpeaax»

MOJIYNIPOBOJHHUKH,  BaKYYyM,
3JIEKTPOJIUTHI, rasbl.
KauectBenHno
XapaKTepU30BaTh
JJIEKTPUYECKUN TOK B Cpere:
Ha3bIBaTh HOCUTEIH 3apsi/iOB,
MEXaHHU3M HX OO0pa30BaHUA,
XapakTep ABMXKEHUS 3apsI0B
B 3JIEKTPUYECKOM I10JI€ U B €70
OTCYTCTBHH, 3aBUCUMOCTh
CWJIBl TOKa OT HaNpsHKEHUS,
3aBUCUMOCTh CHJIBI TOKa OT
BHEIIHUX YCJIOBHU.
Teopetnuecku
IIPeICKa3bIBATh HA OCHOBAHUH
3HAaHUM O CTPOEHUH BELIECTBA
XapakTep HOCUTENEH 3apsI0B

B pa3IMyYHbIX cpenax,
3aBUCUMOCTb COIPOTUBJICHUS
IIPOBO/IHUKOB,
HOJIYIIPOBOJIHUKOB u
JIEKTPOIUTOB oT
temneparypel.  IIpuBoauts
IIPUMEPBI duznyecKux
9KCHEPUMEHTOB,

SIBJISTFOILIMX CSI KpUTEPUSIMU
MCTUHHOCTH TEOPETHYECKUX
IIPEICKa3aHUM.
OO00CHOBBIBAaTb U OTCTaHBaTh
CBOU MPEIOI0KECHUS.
[lepeuncnsate OCHOBHBIE
MOJIO)KEHU ~ TEOPHUH
3JEKTPOHHOW MPOBOJUMOCTH
METaJIJIOB. Brraucaars
3HAYEHUsI CPEIHEU CKOPOCTH
YIOPSIOYCHHOTO  JBUKCHUS
3JIEKTPOHOB B MeETajule O]
JIEUCTBUEM  DJIEKTPUYECKOTO

TTOJISL, B KOHKPETHOM
CUTYyallHH. Onpenenarsb
CONPOTHUBIICHUE

METAJJTNYECKOr0 MPOBOIHUKA
IIpM JaHHOW TeMIIepaType.
DKCMEepUMEHTAIIBHO
HCCIIEI0BaTh  3aBUCHMOCTD
COTIPOTUBIICHUS
METANINYECKUX
MIPOBOJTHUKOB oT
temneparypbel.  IIpuBoauts
IPUMEpPBI
CBEPXIIPOBOJHUKOB,
MIPUMEHEHUS
CBEPXIIPOBOANMOCTH.
YTOuHATH IrpaHULbI
IIPUMEHUMOCTH 3akoHa Oma B




CBA3M C CYIIECTBOBAHHEM
SIBJIEHUSI
CBEPXIPOBOJUMOCTH.
[Tepeuncnars OCHOBHEIE
MOJIOKEHUS TEOPUHU
3JIEKTPOHHO-BIPOYHON
IIPOBOJIUMOCTH

IOy IIPOBOJIHUKOB.
[IpuBOIUTE IPUMEPBI YUCTHIX
IOy IIPOBOJHUKOB,
MOJIYyITPOBOIHUKOB c
JIOHOPHBIMU U aKIENTOPHBIMU
IPUMECSIMU.

DKCIEPUMEHTATBHO
UCCIIEIOBaTh  3aBHCHUMOCTh
COTIPOTHUBIICHUS
TIOJTYTTPOBOTHUKOB oT
TEMIIEPATYPhI u

ocBelleHHOCTH.  OOBACHATH
TEOPUI0 IPOBOAUMOCTH p—II-

nepexosa. Ilepeuncnsrs
OCHOBHBIE CBOMCTBA pP—II-
nepexoja. ITpumensTH

TEOPUI0  MPOBOJUMOCTH K
ONMHCAaHUIO PAOOTHI UONA H
TPaH3UCTOpA. [IpuBonuth
IpUMEPBI HCIIOJIb30BaHUsA
HOJTyTIPOBOITHUKOBBIX
npuOOpOB. [lepeuncnars
yCIIOBUS CYILECTBOBaHUS
JNEKTPUYECKOTO  TOKAa B
BakyyMme. [IpuMeHsTh 3HaHUA
O CTpPOEHMM BellecTBa IJIs
ONMCAHUS SIBJIICHUS
TEPMOIEKTPOHHON 3MHUCCHH.
OnuceiBath MPUHITUTT
JEMCTBUS BaKyyMHOI'O JUOJa,
3JIEKTPOHHO - Jy4eBOoH
TpyOku. [IpuBOAUTE IpUMEpPHI
WCIIOJIb30BaHUSl  BaKyyMHBIX
puOOpOB. OOBSCHATD
MEXaHHU3M oOpa3oBaHUs
CBOOOJHBIX  3apsJI0B B
pacTBopax M paciuiaBax
ANEeKTposuTOB.  OmnuceiBaTh
3aBUCHUMOCTbh COIPOTHBIICHUS
JNEKTPOJINTOB oT
teMmnepaTrypbl. TeopeTudecku
IIPEICKa3bIBaTh HA OCHOBAHUH
3HAHUM O CTPOEHUH BEIIECTBA
X0Jl Ipolecca 3IIEKTPOJIN3a.
[IpuBoguTe  mpHUMeEpsl U
BOCIIPOU3BOJUTH (PU3NYECKHE
9KCIIEPUMEHTHI,
MTOATBEP K IAOLIIE




BBIITICHUE Ha 3JIEKTpoJax
BCIICCTBA IMPU HNPOXOKICHUU
JNEKTPUYECKOTO TOKa dYepes
JIIEKTPOIIUT. YTOuHATH
TPaHUIBI MPUMEHUMOCTH
3akoHa Oma s omucaHus
POXOXKIACHUS

INEKTPUYECKOTO TOKAa dYepes
anekTponuthl.  [IpumeHsTH
3HAHUS O CTPOCHUM BEIIECTBA
JUISL ~ ONUCaHHWsS  SIBJICHUSA
3JIEKTPOJIN3a. CocraBnsthb
ypaBHEHHE,  OIHCHIBAIOLICE
3aKoH 3neKkTpoimn3a Dapanes,
JUIsT KOHKPETHBIX CHUTyaluH,

HaXoauTh, HCIIOJIb3YA
COCTAaBJICHHOE  ypaBHCHHE,
HCU3BCECTHBIC BCIIMYHNHBI.
[TpuBoaUTH IPUMEDPHI
UCTIOJIB30BaHUS JIEKTPOIIU3a.
OOBSCHATD MEXaHU3M
o0pazoBaHus CBOOOTHBIX

3apsn0B B rasax. Ilpumensars
3HAHUS O CTPOEHUM BEIIECTBA
JUIs ~ ONMCAaHHA  SIBJICHUU
CaMOCTOSITEIILHOTO u
HECAMOCTOSITEIILHOTO
pa3psaaoB. Pacno3naBars,
IIPUBOJUTH IIPUMEPBI,
MIEPEUUCIISATh yCIIOBUS
BO3HUKHOBEHUS
CaMOCTOSITEIIHOTO u
HECAMOCTOSITEIILHOTO
ra3oBbIX pa3psaos,
pa3MYHBIX THUIIOB Ta30BbIX
pa3psnos. [IpuBouTH
IPUMEPBI MCIIOJIb30BaHUs
ra3oBbIX paspsaoB.
Ilepeuncnars OCHOBHBIE
CBOMCTBA M  NPUMEHEHHUE
wia3Mel. PaGotate B mape,
rpynmne TMpud  BbINOJHEHUH
UCCIIeIOBAaTeNbCKUX  padoT,
npu OCYIIECTBIICHUU
TEOPETUUECKHUX
npeackazanui. Haxonuts B
autepatype u B IHTepHeTe
“HpOpMAIIUIO 1O 3aJlaHHON
TEME. [TepepabatbIBaTh,
aHAJIM3UPOBATh u
MPEACTABIATh UHPOPMALIUIO
B COOTBETCTBUU c
IIOCTABJIEHHBIMH  3a/ladyaMH.
['oroBuTh mnpe3eHTaUU U
COOOIICHUsI 1O HW3YyYEHHBIM




TEMaM.

®duznyeckuii npakTukym (10 u)

161| MHCTpYKTaXK MO TEXHUKE
162( 6e3zonacnocTu. CpaBHeHHE Macc Mo | 2
B3aUMOJICVCTBHUIO
163 HNHCeTpyKTAXK M0 TEXHUKE
_ | 6e3omacHoctu. OnpenerieHne 2
164 | PHEPTMH 1 HMITyIIbCa 10
TOPMO3HOMY ITyTH
165 HMHCTpYKTAXK 110 TEXHUKE
| 6esomacHocTu. OreHKa cui 5
166 | B3AMMOTICHCTBHS MOTTEKY T
(MeT0/10M OTpHIBA KAIlEJIh)
167 HMHCTpYKTAXK 110 TEXHUKE
| 6esomacHocTu. M3mepenue 2
168 | YACTBHOR TEMIOTHI MIABICHUS
JIbaa
169 HMHCTpYKTAXK 110 TEXHUKE
i O0e3onacHocTH. M3mepenue 2
170 | BHYTPEHHETO CONPOTHBIICHHS

HNCTOYHHKA TOKa

IleHHOCTHBLIE OPHEHTHPDI




B 6ocnumanuu oemeti onoueckoeo eospacma (yposensb cpeone2o ooue2o 0o6paz06anus) makum
npUOpUMemoM AGIAemcs co30anue O1a20NPUAMHBIX YCI08Ull 01 NPUOOPeMeHUs. WKOIbHUKAMU ONbIMd
oCyuecmeneHusi COYUaIbHO 3HAYUMbBIX Oell.

Buvioenenue oOanmoco npuopumema Cc6A3aHO € OCOOEHHOCMAMU WKOILHUKOS TOHOULECKO20
803pacma: ¢ ux NOMpeOHOCMbIO 8 HCUSHEHHOM CAMOONpedeseHUl, 8 8blO0pe OANbHEUULe20 HCUSHEHHO20
nymu, KOmopbulil OMKPbl8aemcs neped HUMU HA Nopo2e CamocmosmenvHou e3pociou xcuzuu. Coenamo
NPABUIbHbILL 8b1O0P CIMAPULEKIACCHUKAM NOMOICEN UMEIOWULICS ) HUX PeaibHblll NPAKMUYeCKULl ONnblm,
KOMOPbI OHU MO2Yym npuodpecmu 6 mom uducie u 6 wikoie. Bascno, umobvl smom onvim okasancs
COYUANILHO 3HAYUMBIM, MAK KAK UMEHHO OH NOMOMNCEem 2APMOHUYHOMY 6XONCOCHUIO WKOIbHUKOS 8O
83DOCIIVIO JHCU3Hb OKPYHCAOWe20 ux ooujecmaa. Imo:

1. Onvim Oen, HanpasieHHbIX HA 3aDOMY O CB8oell ceMbe, POOHBIX U OIUZKUX,

2. Tpyooeoii onvim, onvim y4acmus 8 npou3e00CmMEeHHOU NPAKMUKe;

3. Onvim Oen, HaNpPagIeHHbIX HA NOIb3Y CBOEMY POOHOMY 20POOY UL CeLy, CMPAHe 8 YoM, ONblim
0emenbHO20 B8bIPANCEHUS COOCMBEHHOUL 2PANCOAHCKOU NOZUYUU,

4. Onvim npupo0ooXpannvix 0ei,

5. Onvim paspewienus 603HUKAIOWUX KOHDAUKMHBIX CUMYAYULL 8 WKOLe, 00MA UIU HA Yauye,

6. Onvim camocmosimenbHo20 NPUOOPemeHtUst HO8bIX 3HAHULL, NPOBEOCHUsI HAYYHbLX UCCIe008aHULL
Onvlm NPOEeKMHOU 0esamerbHOCmu,

7. Onvlm u3yueHus, 3auumsol U 80CCHMAHOBIEHUS KYIbMYPHO20 HACLEOUsl Yelloseuecmad, Onvim
CO30aHUsL COOCMBEHHBIX NPOU3BEOCHUL KYIbMYPbl, ONbIM MEOPUECKO20 CAMOBBIPANCEHUSL,

8. Onvim 6edenus 300p08020 06paza HcUsHU U 3a00MblL 0 300P08be OPY2UX H00ell;

9. Onvim 0Ka3aHUsi NOMOWU OKPYHCAIOWUM, 3A00Mbl O MALLIUWAX UTU HONCUTILIX JHOOSX,
BOJIOHMEPCKULL ONbLMN,

10. Onvim camonosHanus u CAMOAHANU3A, ONbIM COYUATLHO NPUEMIEMO20 CAMOBbIPANCEHUS U
Ccamopeanu3ayuu.

Buioenenue 6 obweili yenu socnumarnus yeiegvblx NPUOPUINEMOS, CEA3AHHBIX C B803DACTIHBIMU
0COOEHHOCMAMU BOCHUMAHHUKOS, He 03HAYAem USHOPUPOBAHUsL OPYeUX COCMABIAIOWUX oOwell yenu
gocnumanus. Ilpuopumem — 3mo mo, yemy nedazoeam, pabomarwum co WKOJIbHUKAMU KOHKPEMHOU
803PACMHOU KAme2opuu, npeocmoum yoeisams nepeocmeneHHoe, Ho He eOUHCMBEHHOe BHUMAHUE.

Hobpocosecmuas paboma nedazo2o8, HANPABGIEHHAs HA OOCMUNICEHUE NOCMAGIEHHOU Yeu,
n03601UM PeOEHKy NOIYyYUmb HeoOX00UMble COYUANbHbIE HABLIKU, KOMOpble NOMO2Ym eMmy Jyduie
OPUEHMUPOBAMBCSL 8 CILONCHOM MUPEe UeN08eHeCKUX 83auMOOmHoulenutl, 3¢hghexmusHee HANaAHCUBAMb
KOMMYHUKQYUIO C  OKPYICAIOWUMU, VEEpeHHee cebsi 4yeCcmeosams 60 G3auMOO0eticmeuu ¢ HUMU,
NpoOyKmMueHee COMPYOHUUAMb C JH0ObMU PA3HBIX 803PACMO8 U PA3HO20 COYUATLHO2O NONONMCEHUs,
cMmelee UCKamy U Haxo0ums 6bIX00bl U3 MPYOHBIX HCUSHEHHBIX CUMYayUll, OCMbICIEHHee blOUPAMb COlL
HCUBHEHHDBLU NYMb 8 CLONCHBIX NOUCKAX CUACbA OJis Ce0sl U OKPYHCAIOWUX €20 TH00el.

Jocmuoicenuro nocmasieHHol yeau 60CNUManUsl WKOJIbHUKO8 Oy0em cnocoocmeosams peuleHue
Ce0yIouuUx OCHOBHbBIX 3A0aY:

1) peanu30BBIBaTH  BOCIHUTATEIbHBIC BO3MOKHOCTH  OOIIEIIKOJBHBIX  KJIFOYEBBIX  JIEl,
MOJIJICP’KUBATh TPAIUIINN WX KOJUICKTUBHOTO TUTAHUPOBAHMSI, OPraHU3aIlNH, TIPOBEJACHNS M aHAIN3a B
IIKOJIBLHOM COOOIIIECTBE;

2) peaqM30BBIBaTh IMOTEHIMAN KJIACCHOTO PYKOBOJACTBA B BOCIHMTAHUH IIKOJLHHUKOB,
MOJIJIEP>KUBATh AKTUBHOE YYacTHE KIACCHBIX COOOIIECTB B KU3HU IITKOJIBI;

3) sosrekamb WKOALHUKOS 6 KPYKKH, CEKIUH, KIyObl, CTyJAHH W HWHbIE OOBEIMHEHHUS,
paboTaroiyie MO [IKOJBHBIM MpOrpaMMaM BHEYPOYHOW JEATENBHOCTH M JIOMOJIHUTEIBHOTO
00pa3oBaHMsL, peanu308bl8ams Ux OCHUMAMENbHbIE BO3MONCHOCU,

4) ucnonvzosamv 6 ocnumaHuu Oemeil 603MONCHOCMU WKOIbHO2O YPOKA, NOOOEPHCUBAMb
UCNONb306AHUE HA YPOKAX UHMEPAKMUBHBIX YOPM 3AHAMULL C V4AUWUMUCH,

5) WHUIMHUPOBATH U TOJICPKUBATH YICHUYECKOE CAMOYIIPABJICHUE — KaK Ha YPOBHE IITKOJIBI, TAK
Y Ha YPOBHE KJIACCHBIX COOOIIECTBR;

6) opeanusosvieamv 011 WIKOILHUKOE DKCKYPCHUH, DKCIEAUIIUHU, TTOXObl U PEaTM30BhIBATh UX
BOCIUTATENbHBIN MOTEHIINAT;

7) opeanuzosvbisams nPpoOGHOPUSHMAYUOHHYIO PAOOMY CO WKOLbHUKAMU,

8) pazsusamv MPEIMETHO-3CTETHUECKYIO CPEY IIKOJIBI U Pealu308bl8ams ee 60CRUMAMEeIbHble
B03MONCHOCIU,



9) opeanusosame pabomy ¢ cembiMU UWIKOIBHUKOS, UX POOUMENAMU UTU 3AKOHHBLMU
npeocmasumensmu, HanpasieHHyIo0 Ha COBMeCMHOe peuleHue npooiem TUYHOCIHO20 PA38Uumus oemell.

IInanomepnas peanuzayusi nocmasieHHvlx 3a0ay NO380IUM OP2AHU308AMb 8 UIKOLE UHMEPECHYIO
U COOBIMULIHO HACBIWEHHYIO JHCU3Hb Oemell U Nneddazocos, 4mo cmanem 3PoekmueHviM cnocobom
npoOGUIAKMUKU AHMUCOYUATILHO20 NOBEOEHUS ULKOTbHUKOB.



