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1.Ilnanupyembie pe3yJabTaThl 0CBOEHUS] YUeOHOT0 NpeaMeTa

JINYHOCTHBIE Pe3VJIbTATHI:

o C(OOPMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHHMSI K YICHHIO, TOTOBHOCTD M CITIOCOOHOCTH 00YYAIOIIMXCS K CAMOPA3BUTHIO
¥ caM000pa30BaHUIO HAa OCHOBE MOTHBAIIMHU K O0YUCHHUIO U TIO3HAHMIO, BRIOOPY JdaJIbHEHIIIEro 00pa3oBaHus Ha 0ase
OPUEHTHPOBKH B MUPE Mpodecchii 1 podeCCHOHATBHBIX MPEATTIOYTSCHIH, 0CO3HAHHOMY IMTOCTPOCHHIO HHIUBH/ Ty aJTbHOM
00pa30BaTeILHON TPACKTOPUH C YIETOM YCTOMYUBBIX MTO3HABATEIIEHBIX HHTEPECOB;

o C(OOPMHUPOBAHHOCTh LIETOCTHOTO MHUPOBO33PCHHSI, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH H
OOIIIECTBEHHOM MPAKTHUKH;

« C(OOPMUPOBAHHOCTh KOMMYHHUKATUBHON KOMIIETCHTHOCTH B OOIIICHUH M COTPYIHUYCCTBE CO CBEPCTHUKAMHU, CTAPIIUMU U
MJIaIIIAMHE, B 00pa30BaTeIbHON, OOIIECTBEHHO OJIC3HOM, y4eOHO-MCCIIeI0OBATEIBCKOM, TBOPUYCCKOM U IPYTUX BUIAX
NCATEIBHOCTH;

e YMCHHE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIIA B YCTHOM M MHUCbMEHHOM PEYH, IIOHUMATh CMBICIT IIOCTaBJICHHOM
3aJlayy, BRICTPAUBATh apIr'yMEHTAIIMIO, IIPUBOIUTE IPUMEPHI U KOHTPIIPUMEPHI;

o IPEJICTABJICHUE O (PU3NICCKON HAayKe Kak c(hepe JeIoBeUSCKOM eATEIbHOCTH, 00 Tanax e€ pa3BUTHs, O €€ 3HAYUUMOCTH
JUTS Pa3BUTHS ITUBUITH3AIIHH;,

o KpUTUYHOCTH MBIIIJICHUS, YMEHUE PACIIO3HABATh JIOTHYSCKH HEKOPPEKTHBIC BHICKA3BIBAHUS, OTIMYATh TUIIOTE3Y OT (DaKTa,

« KPEATUBHOCTDH MBIIIICHUS, UHUIIMATHBA, HAXOAYUBOCTh, AKTUBHOCTD NIPH PEIICHUU (U3HUCCKUX 3a/1a4;

« YMEHHE KOHTPOJIMPOBATH MPOIIECC U Pe3yNIbTaT yueOHOU (DU3HUSCKOM NeITeIbHOCTH;

¢ CIIOCOOHOCTH K AMOIIMOHAJILHOMY BOCIIPUATHIO (PU3UUECKHX O0BEKTOB, 3a/1a4, PEIICHUM, PacCyKICHHIA,

« (hOpMUPOBAHKE IECHHOCTHBIX OTHOIICHUH APYT K APYTY, K YUHUTEII0, K aBTOPaM OTKPBITUH U U300PETCHHM, K pe3yjIbTaTaM
o0yueHus.

MeTanpeaMeTHbIE Pe3YyJabTaThl.

« OBJIQJICHUE HaBBIKAMH CaMOCTOSTEILHOTO IMIPHOOPETCHHUSI HOBBIX 3HAHHM, OpraHu3aIui yaeOHOU eITeIbHOCTH,
MMOCTAHOBKHU LIEJIEW, IUITAHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKU PE3YJIbTATOB CBOECH AEATEIILHOCTH, YMEHUSMU ITPEIBUAECTD
BO3MOYKHBIE PE3YJIbTAaThl CBOUX ACHCTBUN;

o IOHUMAaHUE PA3TUUUN MEXKY UICXOIHBIMUA (paKTaMU U TUIIOTE3aMHU IS UX OOBSICHEHHUSI, TEOPETUUECKUMU MOJICTISIMUA U
peaqbHBIMU 00BEKTAMU, OBJIAJICHUE YHUBEPCATLHBIMU YYEOHBIMU JICHCTBUSIMU HA TIPUMEpAX TUIOTE3 ISl OObICHEHUS
M3BECTHBIX (DAKTOB U HKCIIEPUMEHTAIBHON MTPOBEPKU BBIIBUTAEMBIX TUIIOTE3, Pa3pabOTKU TEOPETUUECKUX MO/JIeTIeH MTPOIIECCOB
W SIBJICHUM,

 (hopMupoBaHUE YMEHUN BOCIPUHUMATh, TIepepadaThiBaTh U MPEABABIATH HHOOPMALIUIO B CIOBECHOU, 00pa3HOH,
CUMBOJINUECKOM hopMax, aHAIM3UPOBATH U MepepadaThIBaTh MOJYYCHHYIO HH(POPMAIINIO B COOTBETCTBUU C IMOCTABICHHBIMU




3a/layaMU, BBIIEIIATh OCHOBHOE COJEP/KaHNE TPOUYNTAHHOTO TEKCTA, HAXOUTh B HEM OTBEThI HA ITIOCTaBJIEHHBIE BOIIPOCHI U
U3JIarath €ro;

 IPUOOpPETEHHNE OMBITa CAMOCTOSTEILHOTO MOMCKA, aHAJIM3a U 0TOOpa MH(POPMAIUH C UCIIOJIb30BAHUEM PA3ITUYHBIX
HMCTOYHUKOB M HOBBIX MH(OPMAIITMOHHBIX TEXHOJIOTHH JIJIsl pEIIeHHs MO3HaBaTEeIbHBIX 3a/1a4;

¢ Pa3BUTHE MOHOJIOTUYECKON U AUATIOTUYECKON Peur, YMEHHUS BbIpaXKaTh CBOU MBICITH M CIIOCOOHOCTHU BBICIYIIINBATh
co0eceIHNKa, MOHUMATh €ro TOYKY 3peHHs, MPU3HABaTh MPABO JAPYroro uyejJoBeka Ha MHOE MHEHUE;

+ OCBOCHHUE TIPUEMOB JICUCTBUN B HECTAHJIAPTHBIX CUTYAIIUSIX, OBJIQJCHUE IBPUCTUYECKUMU METOJJaMH PEIICHUS MTPOOIeM;

o (hopMUpOBaHNE YMEHUN pabOTaTh B IPYIIIE C BHITOJHEHUEM PA3IMYHBIX COIIMAJIBHBIX POJIEH, IPEICTaBISTh U OTCTauBaTh
CBOM B3IVl U YOSXK/IEHUS, BECTH JUCKYCCHIO.

IIpeanmeTHbIE PE3YJIbTATHI:

7 kaacc

BbINyCKHUK HAYYHUTCSH:

o XapaKTepHU30BaTh MOHATHS ((HPU3UICCKHE U XUMUICCKHE SIBJICHUS; (PU3UYCCKUE BETUIMHBI, CTMHUIBI (PU3UUYECKUX BEIMUNH
nu HpI/I60pBI I UX I/I3M€peHI/I$I; MoneKyna, anCFaTHHe COCTOAHUA BCICCTBA, OTHOCUTCIIbHOCTh MCXaHHNYCCKOI'O ABMXXCHMUA, TCIIO
0TCUYCTa, BBl MCXaHUYCCKOI'O ABMKCHUA, TpaCKTOpI/ISI, HpHMOHHHeﬁHoe JABHXKCHHUC, BUbI I[e(l)OpMaLII/II/I, BUJIbI TpeHI/ISI);

° paBHanTB SIBJICHUA (I[I/ICI)(l)YSI/IH; TCIINIOBOC ABHMKCHHUC YaCTHUIl BEIICCTBA, paBHOMepHOG JABHXKCHHUC, HepaBHOMepHoe
JIBUKEHUE; UHEPLIMS; B3AUMOJECHCTBUE TEJ; PABHOBECHUE TBEPJBIX TEJ, UMEIOIIMX 3aKPEMJIECHHYIO OCh BpAlllCHHUS; Iepeaaya
JABJICHU TBGpI[BIMI/I TCJI1aMH, XXKUAKOCTAMMH U I'a3aMHU, aTMOC(llepHOG JaBJICHUC, IIJIaBAHUEC TCJ'I) I10 OITMCAHUIO UX XapaKTCpHBIX
CBOMCTB U Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

e paCIIO3HAaBaThb IIPOABIICHHUC N3YUCHHBIX (I)I/IBI/ILIGCKI/IX ﬂBJIeHI/Iﬁ B OKpYyKaromeM MHUPC, BBIACIIAA UX CYIICCTBCHHBIC
CBOMCTBA/TIPU3HAKY (B TOM YHUCIe PU3NUECKUE SBJICHUS B IPUPOJIC: MPUMEPHI IBUXKECHHUS C PA3TUYHBIMUA CKOPOCTSIMU B KUBOM U
HEXUBOUW NIPUPOJIC; IEUCTBHUE CUIIbI TPEHUS B IPUPOJIC U TEXHUKE; BIUSHUE aTMOCHEPHOTO JIaBJICHUS HA )KUBOW OPTaHU3M;
BOJISTHBIE KJTFOYHM M YCTPOMCTBO apTe3MaHCKUX CKBAXKMH; TUTABAaHUE PHIO; phIYaru B TEJE YEIOBEKA);

o ONIMCHIBATh U3YUYCHHBIC CBOMCTBA TE U (PU3UUYECKUE SBJIICHHUS, UCTIOIb3YS U3YUEHHBIC (PU3NYECKHE BEIMYUHBI (Macca,
O6’béM, INIOTHOCTB BCIICCTBA, BPCMA, IIyTh, CpCaHsasa CKOpPOCTh, CHJIa yr[perCTI/I, Cuja TAXKCCTHU, BCC TCJId, CHUJIa TPCHUSA, JaBJICHHUC
TBCPAOIo TCjIa, AaBJICHHUC CTOJI6a KHUAKOCTHU, BEITAJIKHNBAIOIIAasa CHUJjid, MCXaHHUYCCKas pa60Ta, MOIIHOCTD, IIJICHO CUJIbl, MOMCHT
CHIJIBI, KOE)(b(I)I/II_II/IeHT ITOJIC3HOTI'O JleﬁCTBHH MEXaHHN3MOB, KHHCTHYCCKAsA U IIOTCHIIMAJIbHAaA 3Hepr1/151); HpI/I OITMCaHUuU HpaBI/IHBHO
TpaKTOBaTB @HSHQGCKHﬁ CMBICJI I/ICHO.HBSYCMBIX BCINYUH, UX O603H3‘I€HI/I$I 1 € AUHUIIBI (1)I/ISI/I‘I€CKI/IX BCJINYNH, HAXOOAUTH
(hopMyJIbl, CBSI3bIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMHU BEJIMUYMHAMU;

¢ XapaKTEpHU30BaTh CBOICTBA TeJ, (PU3NUYECKUE SABJICHUS U MPOLIECCHI, UCIIOJIb3YSI CIIOKEHHE CUJT (BIOJIb OJTHOM MPSIMOI),
3akoH ['yka, 3axoH Ilackans, 3akoH Apxumenaa, MpaBuIo paBHOBECHS phiuara (0J10Ka), «30JI0TOE IPABUIIO» MEXaHUKU, 3aKOH



COXPAHEHUSI MEXAaHUYECKOM HEPTUHU; IPU STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIIMChIBATh €[0 MaTEMATHUECKOE
BBIPA)KCHHE;

¢ OOBSCHATH GUZNYECKUE MPOIIECCH] M CBOMCTBA TeJl: BBISBIATH MPUYMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH OObSICHEHUE U3 1—
2 NOTUYECKHUX IIaroB ¢ Omopoif Ha 1—2 U3yueHHBIX CBOWCTBA (PM3MUECKUX SIBICHUN, GU3NUYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e PEIIATh pacUYETHHIC 33/1a4u B 1—2 MEHCTBUS MO OJTHOM U3 TeM Kypca (PU3UKH, UCTIONb3Ys 3aKOHBI U (POPMYJIBL,
CBsI3bIBAIOIIME (PU3NYECKUE BEIMUUHBI: HA OCHOBE aHAJIM3a yCIOBUS 3aau 3allMChIBaTh KPATKOE YCIOBHE, TIOJICTABIATh
¢buznueckre BeIMIUHBI B (POPMYITBI M POBOIUTH PACUETHI;

e Pacro3HaBaTh NPOOJIEMBI, KOTOPHIE MOKHO PEIIUTH MPU MOMOIIH (PU3UUECKUX METOJIOB; B OITMCAHUU UCCIIEI0BAHUS
BBIJIETISATH IPOBEPAEMOE MPEATIOTI0KEHUE, HAXOJUTh OIIMOKH B XOJI€ OTIBITA, J€JIaTh BBIBOJBI [IO €TO PE3YJIbTaTaM;

o IPOBOJIUTD OMBITHI [0 HAOIIOACHUIO (PU3NUECKUX SBJICHUM UM PU3NYECKUX CBOMCTB Tell: (HOPMYIUpPOBATh IPOBEPSEMBIE
IPENIOJIOKEHUS, COOUPATh YCTAHOBKY M3 IPEI0AKEHHOIO 000pyA0BaHUs U (OPMYIINPOBATH BHIBOJIBI;

o IPOBOJIUTH MIPSIMbIE U3MEPEHMSI PACCTOSIHUSA, BpEMEHH, MAcChl Tella, 00bEMa, CHUIIbl M TEMIIEPATYPhl C UCIIOIb30BAaHUEM
aHAJIOTOBBIX U LIU(PPOBBIX TPUOOPOB; 3aMUCHIBATH TOKA3aHUS IPUOOPOB C YUETOM 33JaHHON aOCOMIOTHON NOTPEIIHOCTH
U3MEpPECHU;

¢ IIPOBOJIUTH UCCJIEOBAHKNE 3aBUCUMOCTEN (DU3UUECKUX BEJIMYMH C UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH
IIyTH PAaBHOMEPHO JIBHXKYIIETOCs Tela OT BPEMEHU JABWKEHUS TENA; CUIIbI TPEHHSI CKOJIbKEHUS OT CHJIBI HOPMAJIbHOTO JIaBJICHMS,
KauecTBa 00pabOTKM MOBEPXHOCTEHN TEJ U HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAH CONPUKOCHOBEHUS TEIT; CUIIbI YIIPYTOCTH OT
YJIMHEHHUSI IPY>KUHBIL; BHITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPY>KEHHOW YaCTH TeJla U OT INIOTHOCTHU KUJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT MIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJ0; YCIOBHM IJIABAHMS TEJl, YCIOBUN PaBHOBECUS
pbiuara u OJI0KOB);

* yYaCTBOBATh B IJIAHUPOBAHUU HCCIIEAOBAHUSA, COOMPATh YCTAHOBKY, CIEAYs MPEAJIOKEHHOMY IU1aHy, GUKCUPOBATh
pe3yJIbTaThl MOJIYYEHHOHN 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BUJIE€ IPEIJIOKEHHBIX TaOIUIl U TpaUKOB, 1€JIaTh BHIBOABI IO
pe3ynbTaTam MCCIIEIOBAaHUS;

o IPOBOJIUTH KOCBEHHBIE U3MEPEHUS PUZNUYECKUX BEMUYMH (IUIOTHOCTh BEUIECTBA KUAKOCTU U TBEPJOTO Teja; CUJla TPEHUS
CKOJIbJKEHUS; 1aBJICHUE BO3/1yXa; BHITAJIKUBAIOLIAs CUJIA, IEUCTBYIOIIAsl HA OTPYKEHHOE B XKHUJIKOCTh TEJI0; pad0oTa CUIIbI TPEHHUS
Ha 33J]aHHOM IYTH; KOA(P(UIUEHT MOJIE3HOT0 JEHCTBUS MPOCTHIX MEXAaHU3MOB), CIEIYs MPEAT0KEHHON HHCTPYKIIUU: TIPH
BBITIOJTHEHUH U3MEPEHUI COOMPaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIISITH 3HAUEHUE BEJIMYUHBL

« COOJTIOZIATH MpaBMIIa 0€30MaCHOTO TPY/Aa MPU paboTe C JJabOPaTOPHBIM 000PYIO0BAHUEM;

e Pa3IM4aTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (DU3UUECKUX MOJIENEH: MOJIeNIel CTPOEHUs Ta30B, )KUIKOCTEH U TBEPABIX TEI;

¢ YKa3bIBATh MPUHLHUIIBI AEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOLIAOIIUECS
COCYIIbl, 0apOMETp, pblyar, MOJIBHKHBINA U HEMOJABUKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTB;



¢ XapaKTEpU30BaTh MPUHIIUIBI JEHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB C ONMOPON HA UX OMHUCAHUA (B TOM
qyucie: NOAMMNIHUKYI, YCTPOHCTBO BOJIOIIPOBO/IA, TUAPABINYECKUI IIPECC, MAHOMETP, BEICOTOMED, MOPIITHEBOM HACOC, APEOMETD),
WCITOJIB3YsI 3HAHUS O CBOMCTBAX (PM3NUECKUX SBIICHUN W HEOOX0MUMbIe (PU3UIECKHE 3aKOHOMEPHOCTH,

o IPUBOJIUTH MPUMEPHI MPAKTHUESCKOTO MCIIOIh30BaHMs (PM3NUECKUX 3HAHUKM B MTOBCEAHEBHOM JKU3HU I 00€CTICUCHUS
0€30macHOCTH MPU OOPAIICHUH ¢ TPUOOPAMU U TEXHHYECKUMH YCTPOUCTBAMU, COXPAHECHUS 37I0POBbS U COOJIIOICHHUSI HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH CPEE;

o IPUBOJUTH MPUMEPHI BKJIaAa poccuiickux (B Tom uncie: [[.1. Menaenees, M.B. JlomoHOCOB) 1 3apy0eXHBIX (B TOM
guche: I'. lamuneit, P. I'yk, E. Toppuuennu, b. [lackans, Apxumen) ydeHbIX-(ODU3UKOB B Pa3BUTHE HAYKH, O0OBICHEHUE TTPOIIECCOB
OKPY’KAIOLIEr0 MUPa, B PA3BUTUE TEXHUKH U TEXHOJIOTHIA;

e CO3/IaBaTh COOCTBEHHBIC MMCHbMEHHBIE U YCTHBIE KPATKUE COOOIIECHUS, TPAMOTHO UCIIOJIb3Ysl MOHSITUMHBIN armapaT
M3YYEHHOTO pazjeiia (U3UKH.

BhInyCKHMK MOJTYYUT BO3MOKHOCTh HAYUYNTHCH:

» 0CO3HABAMb YEHHOCHb HAYYHBIX UCCIe008AHUU, PONb DUIUKU 8 PACUUPEHUU NPeOCMABIeHULL 00 OKpYJcaouem mupe u ee
BKIAO 8 YIYUUeHUEe KAYeCmBa HCUSHU,

o UCNONB308AMb NPUEMbI NOCMPOEHUSL PU3ULECKUX Mooeell, NOUCKA U DOPMYTUPOBKU OOKA3AMENTbCIE GblOGUHYMbIX
eunomes u meopemu4eckux 66160008 Ha OCHOBE IMINUPUYECKU YCMAHOBIEHHBIX (PaKmos;

o CPABHUBAMb MOYHOCIb USMEPEHUS. (DUSUYECKUX GeIUYUH NO BeIUYUHE UX OMHOCUMENbHOU NO2P eUHOCIU NPU NPO8eOeHUU
NPAMbIX USMEPEHULL,

o CAMOCMOAMENLHO NPOBOOUMb KOCBEHHbIE USMEPEHUSL U UCCIe008AHUS (PUSUYECKUX EIUYUH C UCNOTb30BAHUEM PAZTUYHBIX
CnocoO08 usmepeHus uauuecKux 8eIudut, 8bloUpams cpeocmea UsMepeHus ¢ y4emom Heobxo0UuMol MOYHOCMU USMEPEHU,
000CHO8b18aMb 8bLOOP CNOCOOA UMEPEHUS, A0eK8AMHO20 NOCMABIEHHOU 3adaye, NPOBOOUNMb OYEHK) O0CMOBEPHOCTU
NOJIYYEeHHbIX Pe3yIbmamos;

o BOCNPUHUMAMb UHDOPMAYUIO PUIULECKO20 COOEPHCAHUS 8 HAYYHO-NONYAAPHOU Tumepamype u cpeocmaax Maccosou
uHgopmayuu, KpUMU4ecKy OYeHU8ams NOJLY4eHHYI0 UHGOPMAYUIO, AHATUZUPYS ee COOepIHCaHUe U OaHHble 00 UCMOYHUKE
ungpopmayuu,

* C030a8amb cOOCMBEHHbIE NUCLMEHHbBLE U YCMHbLE COOOUEHUS O PUIULECKUX ABIEHUSIX HA OCHOBE HECKOJILKUX UCTNOYHUKOB
uHgopmayuu, conposoicoams 8blCMynieHue npe3enmayuet, Yuumuleas 0CoOeHHOCMU ayOUmopul C8epPCmMHUKOS.



8 kuace

BbInyCKHMK HAYYHTCSH:

e XapaKTEepU30BaTh MOHATHS (Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE IBUKEHHUE aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS
BEIIIECTBA, KPUCTAJUTMUECKOE U aMOP(HOE COCTOSIHUS BEIIECTBA, HACKIIIEHHBIN M HEHACHIIIIEHHBIN MMap; CIIOCOOb N3MEHEHUS
BHYTPEHHEU 3HEPruu; JIEMEHTAPHBIA SJIEKTPUUECKUN 3apsij, MPOBOJHUKHU U AUAICKTPUKHU, HCTOUHUKHU MTOCTOSTHHOTO TOKA,
AIEKTPUUECKOE U MATHUTHOE T0JISN);

e Pa3MYAThH SIBJICHUS (M3MEHEHNE 00bEMa TeJ MPpU HarpeBaHUM (OXJIKIECHNH ), TETUIOBOE paBHOBECHE, CMaYBaHUE,
KanWUIIPHBIC SBJICHUS, UCTIapEHNUE, KOHACHC AW, IJIaBJICHUE, KPUCTAJUTM3AIIM, KUIICHUE, CIIOCOOBI TeIJIonepe1aun
(TEmI0MPOBOIHOCTD, KOHBEKIIHS, U3ITyYCHUE); AICKTPU3AIUs TeJl, B3aUMOJCHCTBHE 3apsI0B, JSHCTBUS MIEKTPUUECKOTO TOKa,
KOPOTKOE 3aMbIKaHW€, B3aMMOJICHCTBUE MAarHUTOB, JICKTPOMArHUTHASI MHIYKIUSA, ICMCTBUE MAarHUTHOTO IOJI Ha TPOBOJHUK C
TOKOM); IO OITMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JICMOHCTPHUPYIOIIHMX JaHHOE (PU3UUECKOE SBJICHUE;,

e PACITO3HABATh MPOSBICHUE U3YUECHHBIX (PM3UYECKUX SBJICHUN B OKPYKAIOIIEM MUPE, BBIJEIASA UX CYIIIECTBEHHBIC
CBOMCTBA/TIpHU3HAKH (B TOM 4Hciie GU3NUECKHUE SIBJIICHHUS B IIPUPOJIC: TOBEPXHOCTHBIC U KAaIWJUISIPHBIC SIBJICHUS B IPUPOJIE,
KPUCTAJUIBI B TIpupoje, u3nydenue CoHIla, 3aMep3aHre BOJI0OEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, MHEs, CHETa;
AJIEKTPUUYECKUE SBJICHUS B aTMOC]eEpe, IEKTPUIECTBO )KUBBIX OPraHU3MOB; MarHuTHOE 1oJie 3emin (apeid moaocoB, poib
MAarHUTHOTO TOJIS JIJIsl dKU3HU Ha 3emIle), MOJSPHOE CUSHHUE);

e OIIMCHIBATh U3YUYEHHBIE CBOMCTBA TE U (PUBUYECKUE SIBJICHUS, UCTIONB3Ys (PU3NUYECKUE BEIUYUHBI (TeMIepaTypa,
BHYTPEHHSISI SHEPTHSI, KOJTMYECTBO TEIJIOTHI, yIeJIbHAS TEIJIOEMKOCTh BEIIECTBA, YACIbHAs TEIUIOTA TIJIABJICHUS], YeIbHas
TeII0Ta MapooOpa3oBaHus, yAelbHas TEIJIOTa CTOPAHUsI TOIUIMBA, OTHOCUTEINIbHAS BIAXXHOCTh BO3/1YyXa, JJICKTPUUECKUI 3aps/I,
CHUJIa TOKA, AIIEKTPUUYECKOE HAMPsHKEHUE, COTPOTURJICHUE MTPOBOIHUKA, YACIBHOE CONMPOTHUBIICHUE BEIllECTBa, padoTa U
MOITHOCTD AJIEKTPUUYECKOT0 TOKA); TIPH OMMCAHUU MMPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICIT UCITOIb3YEMBIX BEJIMUNH, UX
0003HAYCHUS U SIUHUIIBI PU3MUESCKUX BEITUYNH, HAXOAUTH (hOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HYECKYIO BETUYHHY C IPYTUMHU
BEJIMUYMHAMU;

 XapaKTepHU30BaTh CBOMCTBA T, (GPU3UUYCCKHE SBJICHUS M TIPOIIECCHI, UCIIOIb3YsI OCHOBHBIC ITOJIOKEHHUS MOJICKYJISIPHO-
KMHETUYECKOM TEOPUHU CTPOEHHUS BEIIIECTBA, 3aKOH COXpaHEHMs 3apsiaa, 3akoH Oma s ydacTka 1enu, 3aKoH [[xoyns—JIeHna,
3aKOH COXPAHECHHS YHEPTUU; TIPHU 3TOM PA3INUaTh CJIOBECHYIO (POPMYITHPOBKY 3aKOHA M €T0 MATEMATHYECKOE BBIPAKCHUE;

e 00BACHATH (PU3UYCCKUE MPOIIECCH 1 CBOMCTBA TE: BBISBIISTH IPUYHMHHO-CJICACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 1—
2 JIOTUYECKHX I1aroB C OMOpOH Ha 2—3 W3yUYEHHBIX CBOMCTBA (DU3NUECKUX SIBJICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e peIIaTh pacyYETHBIC 3aJ1auu B 2—3 JIEUCTBUS, UCTIOJb3YsI 3aKOHBI U (POPMYJIBI, CBSA3BIBAIOIINE (PU3UUECKHE BEIMUYUHBI: HA
OCHOBE aHaji3a YCJIOBHUS 3a]Ia4H 3alUChIBATh KPATKOE YCIOBHUE, BRIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJIS €€ PeILICHHUS,
MPOBOAUTH PacUeThl U CPAaBHUBATH MOJYYEHHOE 3HaAUCHHUE (PM3UUECKON BEJIMUUHBI C U3BECTHBIMU JIAHHBIMU;



e pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTH MPU MOMOIIHU (HU3UUECKUX METOJI0B; UCIIOJIb3Ys OMMCAHUE
MCCJIEIOBAHMS, BBIJIEISTH IPOBEPSEMOE MPEANOIO0KEHNE, OLIEHUBATH TPaBUIBHOCTD MOPSAKA TPOBEICHHS HCCIIEIOBAHUS, A€]IaTh
BBIBOJIBL;

o IPOBO/IUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUM WM (PU3UUIECKUX CBOMCTB Tel (KaMWUISIPHBIC SBJICHUS,
3aBHCHMOCTb JIaBJICHUS BO3AyXa OT €ro 00bEMa U TeMIepaTyphl; CKOPOCTH MPOIECCa OCThIBAHUSA/HATPEBAHUS IPH U3ITYYCHUU OT
[[BETa M3JTyYaroIeH/IOTIOMAloIIei MOBEPXHOCTH; CKOPOCTh UCHIAPEHHUS BOJBI OT TEMIEPATYPhl )KUAKOCTU U TUIOIIAIHN €€
MMOBEPXHOCTH; ANEKTPHU3ALUS TE U B3aUMOACHCTBUS ANEKTPUUECKUX 3apsi/I0B; B3aUMOACHCTBUE IOCTOSHHBIX MArHUTOB,
BU3YaJIU3allMsl MAaTHUTHBIX MOJIEH MOCTOSIHHBIX MATHUTOB; ACHCTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM, CBOMCTBA
AIIEKTPOMArHUTA, CBOMCTBA AJIEKTPOABUTATEIIS IOCTOSTHHOTO TOKA; SIBJICHUE 3JIEKTPOMAarHUTHOW MHIYKIUHK): (hOPMYITUPOBAThH
IIpOBEpsiEeMbIE NIPEIIOI0KEHNUS, COOUPATh YCTAHOBKY U3 MPEIJI0AKEHHOIO0 000PYAOBAHNUS; OMUCHIBATh X0 OIbITA U
(bopMyJIpOBaTh BHIBOJBI;

o IIPOBOJIUTH IIPSIMBbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEJIBHOM BIAXKHOCTH BO3/1yXa, CUJIbI TOKA, HAIIPSKEHUS C
MCIIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATUMKOB (PU3MUECKUX BEIUYMH; CPABHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM
3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH;

¢ IIPOBOJIUTH UCCJIETOBAHNE 3aBUCUMOCTEN (PU3MUECKUX BEJIMUMH C UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTD
CONPOTHUBJIEHUS TPOBOJHUKA OT €0 JAJIMHBI, IUIOIA/IA TONEPEUYHOTO CEYEHHS U YAEIBHOTO CONTPOTHUBIICHHS BELIECTBA
MIPOBOJIHMKA; CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJIHUK, OT HAIPSLKEHHS Ha POBOJIHMKE; UCCIIEI0BAHNE MOCIEI0BATEILHOTO
Y NIapaJlJIEIbHOTO COEUHEHUHN TPOBOJHUKOB): IIJIAHUPOBATH HUCCIEOBAHUE, COOMPATh YCTAHOBKY, CJIEIys MIPEI0KEHHOMY
11aHy, (PMKCUPOBATh PE3yIbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BUJI€ TaOJIHIl U TPAPUKOB, JEIATh BHIBOBI
M0 pe3yJbTaTaM UCCIEI0BAHMUS;

¢ IPOBOJIUTH KOCBEHHBIE U3MEPEHUS PU3NUYECKUX BEMUMH (yIeIbHAas TEIII0OEMKOCTh BEIIECTBA, COMPOTHUBIICHUE
MPOBOAHMKA, pab0Ta U MOIIHOCTh 3JEKTPUUECKOT0 TOKA): IJIAHUPOBATh U3MEPEHHUS, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY,
clenysl IpeIoKEHHOW HHCTPYKIUH, U BBIYUCIIATh 3HAUEHUE BEJTUYNHBL;

o COOJTIO/1aTh TIpaBUiIa O€30MacHOTO TPyAa MPHU padOTe C TaOOPATOPHBIM 000PYIOBAHUEM;

* OMUCHIBAThH (PyHIAMEHTAJIbHBIE ONBITHI: ONBITHI . Pezepdopaa o u3yyeHuro CTpoeHHs aTomMa, OIbIT IPCTeia, ONbITHI
®dapajiest 10 U3YYECHUIO JJIEKTPOMATHUTHOM MHAYKIIHH;

¢ Pa3IMYaTh OCHOBHBIC MPU3HAKU U3YUYEHHBIX (QU3NYECKUX MOJEIIEH: MOJIEIHN CTPOCHUS Ta30B, KUAKOCTEH U TBEPIBIX TET,
MJIaHETapHast MOJENb aTOMa;

¢ XapaKTEPU30BaTh NPUHIIUIBI JEHCTBUSA U3YUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB C ONMOPOM HA UX OMHUCAHUA (B TOM
qucie: MeMOpaHHbIe PUIBTPBI, CUCTEMA OTOIUIEHUS IOMOB, TUTPOMETP, MApoBasi TypOMHA, aMIEPMETP, BOJIBTMETP, CUETUUK
ANEKTPUUECKON SHEPTHH, FJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArPEBATEIbHBIE JIEKTPONPUOOPHI (IPUMEPHI), MPEJOXPAHUTENN U
UX MPUMEHEHHE B ObITY U TEXHUKE; IPUMEHEHUE MOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB, 3JIEKTPOABUTATENb TOCTOSIHHOTO
TOKa, TEHEPaTop), UCIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3NUYECKUX SBJICHUN U HEOOXOIMMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;



¢ PAacIO3HABATh MPOCTHIC TEXHUYECKUE YCTPONUCTBA U H3MEPUTEIHHBIC IPUOOPHI IO CXEMaM M CXEMaTHYHBIM PUCYHKaM
(PKHIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JIBUTATEIIb BHYTPEHHETO CrOPaHus, JIEKTPOCKOII, peOCTar);
COCTaBJISITh CXEMBbI JJICKTPHUYCSCKUX IIETICH ¢ TIOCIISIOBATEIBHBIM | ITaPaJICIIBHBIM COSAMHCHUEM 3JICMEHTOB, pa3indasl yCIOBHBIC
0003HAYCHHUS JIICMECHTOB JICKTPUYCCKHX IICTICH;

o IPUBOJUTH MPUMEPHI IMPAKTHYECKOTO MCITOJIb30BaHMS (PH3UUICCKIX 3HAHUH B TIOBCETHEBHOM KU3HU )T 00CCIICUCHHUS
0€30ITacCHOCTH TP OOPAIICHUH C TIPUOOpaAMHU ¥ TEXHUYCCKHUMH YCTPONCTBAMHE, COXPAHCHHS 3I0POBbSI U COOJTFOICHUS HOPM
AKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpee;

o IPUBOJIUTH MPUMEPHI BKJIaAa poccuiickux (B ToM yucie: M.B. Jlomonocos, U.N. TTomsynos, B.B. Iletpos, 3.X. Jlex,
I'.B. Puxman, I1.JI. umunr, b.C. SIko6u) u 3apy6exusix (B ToM uucie: P. bpoyn, Ix. Jxoyns, Jx. Yart, B. Tunbepr, I'. Om,
X.-K. Opcren, A.-M. Amriep, M. ®apaeii) yueHbIX-(QU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIIET0 MUPa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

e CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIIEHUS, TPAMOTHO MUCTIOJB3YS TIOHATUHHBIN armapar u3y4eHHOTO
paszzena (U3UKH | COTIPOBOK/asl BRICTYTUICHUE TIPE3CHTAIINCH.

BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCH:

o UCNONIL308AMb 3HAHUS O MEXAHUYECKUX SI8NeHUSX 8 NOBCEOHEBHOU JHCU3HU 011 0becneyeHus 6e30nacHocmu npu 0opawjeHuu
¢ npubopamu u mexHu4ecKUMuU yCmpoucmeamu, 0 COXpaHeHus 300p08bsl U COOI00EHUs. HOPM IKONOSUUECKO20 NOBEOeHUs. 8
OKpyHcarouerl cpeoe; NpUBOOUMs NpUMepsbl NPAKMULECcK020 UCHONb308AHUSL DUBUYECKUX 3HAHUL O MEXAHUYECKUX S8NeHUSX U
PuzULecKUx 3aKOHAX, NPpUMEPLL UCHONB308AHUSL B0300HOBIAEMBIX UCOYHUKOG IHEPRUL, IKOJIO2UUECKUX NOCIe0CMBUL
UCc1e008anUsi KOCMU4ECKO20 NPOCMPAHCNE;

o PA3IUYAMb SPAHUYBL NPUMEHUMOCIU PUIUYECKUX 3AKOHO8, NOHUMAMb 8Ceobuull xapakxmep yHOAMEeHMAbHBIX 3AKOHO8
(3aKOH COXpaHeHUs1 MEXAHUYECKOU dHepaUU, 3aKOH COXPAHEHUs UMNYIbCA, 3aKOH 8CEMUPHO20 MAC0MEHUS) U 02PAHUYEHHOCMb
UCNOIb308AHUS YACMHBIX 3aKOHO8 (3aKkoH | yKka, Apxumeoa u 0p.);

o HAXOOUMb A0EKBAMHYIO NPEDJIONCEHHOIU 3a0aye PU3UUeCKYI0 MOOelb, paspeulams npoodemy Kaxk Ha 0OCHOBE UMEIOUJUXCSL
3HAHUL NO MeXAHUKe C UCNONb308AHUEM MAMEMAMUYECK020 annapama, max u npu NoOMowu Memooo8 OYeHKU.

9 kinace

BbinyCKHMK HAY4YHTCH:

¢ OOBSCHATH (PU3HUECKHE MPOLECCHl U CBOMCTBA TEJ: BBISBIATH MPUUMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 2—
3 TOTWYECKHX IIaroB ¢ OMOpPOi Ha 2—3 M3YUYEHHBIX CBOMCTBA (PU3NYECKUX SBIECHUMN, PU3MUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

e PElIATh pacyeTHBIC 3a/1a4u (OMUPAIOIIUECS HA CUCTEMY U3 2—3 YPAaBHEHMI ), UCIIOJIb3YsI 3aKOHBI U (POPMYJIbI,
CBA3BIBaIOIME (PU3NUECKUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJ]a4M 3alIMChIBATh KPATKOE YCIOBUE, BHIOMPATH 3aKOHBI U
(bopMyIibl, HEOOXOAUMBIE JJIsl €€ pEeLIeHUs, TPOBOAUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD MOJIYYEeHHOIO 3HAUCHUS
(hU3nYeCKON BEITMUYUHBI,



e Pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PELIUTh MPU MOMOIIN (PU3HUUECKUX METOOB; UCIIOJIb3Ysl OMMCAHNE
MCCJIEI0BAHMS, BBIJIEISATH IPOBEPAEMOE MTPEATNOII0KEHNE, OLIEHUBATh PaBUIBHOCTD MOPSAKA IPOBEICHHS UCCIEOBAaHU, 1€]IaTh
BBIBO/Ibl, UHTEPIPETUPOBATH PE3YyJIbTaThl HAOIIOIEHUI U ONBITOB;

¢ CAMOCTOSITENILHO COOMPATh YCTAHOBKY U3 H30BITOUHOTO Ha0Opa 000pYyI0OBAaHUS; OMUCHIBAThH X0/ OMbITa U (POPMYIUPOBATH
BBIBO/IBI;

o IPOBOJIUTH MIPH HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHHM, OMPEIeIiss CpeiHee 3HAUCHHE U3MEPSEMOIl BETMYHHBI;
000CHOBBIBAThH BHIOOP CTIOCO0a H3MEPEHUS/U3MEPHUTEIIHLHOTO TTPUOOPA;

o cOOMIOAATH MpaBWiIa OE30MACHOTO TpyAa IIpH paboTe ¢ 1a00PATOPHBIM 00OPYIOBAaHUEM;

e Pa3IMYaTh OCHOBHBIC IIPU3HAKU U3YUYEHHBIX (PU3NUYECKUX MOJEIIEH: MaTepuaibHasi TOUKa, aOCOJIOTHO TBEPAOE TEIIO,
IJIaHETapHAasi MOJEIb aTOMA, HYKJIOHHAs! MOJIEJIb aTOMHOTO s1/1pa;

¢ UCIIOJIb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKU U3YUYEHHBIX TEXHUUYECKUX YCTPOICTB, U3MEPUTEIbHBIX IPUOOPOB U
TEXHOJOTMYECKHUX MPOIECCOB MIPU PEIICHNN YUYEOHO-IIPAKTUUECKUX 3aa4; ONTUYECKUE CXEMBI JIJIsl IOCTPOEHUS N300pakeHUi B
IUIOCKOM 3€pKajie U COOMpAIOILEH JINH3E;

o IPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIIONb30BaHMsI (PU3NUECKUX 3HAHUN B TIOBCETHEBHOM JKU3HHU U1 00€CTICUEHMUS
0€30MacHOCTH MpHU OOpaIIeHUH ¢ IPUOOPAMU U TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHUS 3J0POBbs U COOJIIOIEHHUSI HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOLLEH CpeJIe;

o IPUBOJIMTH MPUMEPHI BKJIaAa poccuiickux (B ToM yucie: K.O. [uonkosckuii, U.B. Memepckuii, H.E. XKykosckuii, C.I1.
Kopounes, [1.J1. UBanenko, [.B. Cxobenbupin, 1.B. KypuatoB) u 3apy6exHsix (B Tom uucie: Y. Hetoton, I'. Kapenaumi, /.
bepuymnu, J[xx. Makcsemn, I'. I'epu, B. Pentren, A. bekkepens, M. Ckiogosckas-Kiopu, 3. Pezepdopn) yueHbIx-QpU3nMKOB B
pa3BUTHE HAYKH, OOBSICHEHUE NPOLIECCOB OKPY’KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

¢ CO3/1aBaTh COOCTBEHHbIE MMUCbMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE MH(POPMAIIUU U3 HECKOJIBKUX UCTOYHHUKOB,
IpPaMOTHO UCHOJIb3Ysl MOHATUHHBIN annapar u3y4aeMoro paszesa pU3uKU U COMPOBOXK/1ast BHICTYIICHHUE MTPE3EHTAIEN ¢ yueToM
0COOEHHOCTEH ayIUTOPHHU.

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHUThCS:

o LUCNONIL3068AMb NPUEMbL NOCMPOEHUS Pu3UUecKUX Mooeell, NOUCKA U OPMYTUPOBKU OOKA3AMENbCIE 8blOBUHYMbIX
eunomes U meopemudeckux 6bl60008 Ha OCHOBE IMNUPUYECKU YCMAHOBIEHHbIX (PaKmo8,

o LUCNIONIL3068AMb 3HAHUSL O MENJIOBbIX S8NEHUAX 8 NOBCEOHEGHOU JHCU3HU 01 0OecneyeHUs Oe30nacHoCmu npu 0opaueHuu ¢
npuboOpamu U mexHuyeCKUMU yCmpoucmeamu, 0jisi COXPaHeHUsi 300P08bsl U COONIOOEHUSL HOPM IKOI02UHECKO20 N0B8EeOeHUs 8
OKpYHCcaroueri cpeoe; NPUBOOUNMsb NPUMEPbL IKONOSUYECKUX NOCAeOCMEULL pabombl 0gueamelieli BHYMpeHHe20 C2OpaHusl,
MENI08bIX U 2UOPOILEKMPOCMAHYULL

o PA3IUYAMb SPAHUYBL NPUMEHUMOCTU PUIUYECKUX 3AKOHO8, NOHUMAMb 8Ce0OUull Xapakxmep yHOAMEHMATbHBIX
PusULecKUX 3aKOHO08 (3AKOH COXPAHEHUS IHEeP2UU 8 MENIO8bIX NPOYECcax) U 02PAHUYEHHOCb UCHONb308AHUSL YACTHBIX 3AKOHO8,



o HAXOOUMb A0EKBAMHYIO NPEDJIONCEHHOU 3a0aye PU3ULeCKYI0 MOOelb, paspeulams npooiemy Kak Ha OCHOBE UMEIOUJUXCSL
3HAHUL O MENIOBbLIX AGNIEHUAX C UCNOIb30BAHUEM MAMEMAMULECKO20 annapama, max u npyu NOMowu Memooo8 OYeHKU,

e NOHUMANIb IKOJIo2u4ecKue np06ﬂ€ﬂ/lbl, BO3HUKAWue npu UCnoJab306aHUU AMOMHbBIX 9Jzekmpocmauuu12, u nymu peueHu:
amux i’lpO6Jl€M, nepcnekmuesbl UCnojlb306AHUA YNPABIAEMO20 mepMOﬂdepHoeo curmesda.

* YKA3b16amMb 00UUe C8OUCMEA U OMIUYUS NAAHEM 3eMHOU ePYNNbL U NIaHem-eueanmos,; manvix men ConHeuHou cucmemol u
OONBLUUX NAAHeM,; NOAb308AMbCS KAPMOU 36€30H020 Heba Npu HAOII0OEHUSAX 36€30H020 HeDa,

o PA3IUYAb OCHOBHbIE XAPAKMEPUCUKU 36€30 (pa3mep, yeem, memnepamypa) COOmHOCUMb Yem 36e30bl C ee
memnepamypou,

* pasjiuvanib cunomesvl o npoucxo:)fcdeﬂuu Conneunoti cucmemai.



2. Conep:xanne y4eOHOI0 nmpeamMera

duszuka 1 pusnvecKue MeToAbl H3yYeHHUs MPUPOAbI

duznka — Hayka o mpupojae. Pusznueckue Tena u spineHus. Habmoaenue u onvcanue Gusndeckux spiaeHuil. usndeckuii
AKCIIEpUMEHT. MoIeTupOBaHNE SIBICHUN M 00BEKTOB MPUPO LI, DU3HUECKUE BEIMYUHBI M KX U3MEpeHHEe. TOYHOCTh U
MOTPENIHOCTh U3MEPEHU. MexayHapoaHas cucrema eaquHul. Ou3ndeckrue 3aK0OHbI U 3aKOHOMEPHOCTH. DU3KKa U TEXHUKA.
Hayunsiit meton no3nanus. Poib ¢pusuku B GopMUpoBaHUM €CTECTBEHHOHAYYHOM IrPaMOTHOCTH.

MexaHu4ecKkue siBJICHUA

Mexanudeckoe JBIKeHHe. MaTepuanbHas TOUKa Kak Mojielb (pu3ndeckoro Tesna. OTHOCUTEIbHOCTh MEXaHUYECKOTO
nerkeHus. Cucrema orcyeta. OU3ndecKkue BEIUYUHBI, HEOOXOIUMBIE /I ONTUCAHUS JBUKEHUS U B3aMMOCBSI3b MKy HUMHU
(myTh, IEpeMeINIeHNE, CKOPOCTh, YCKOPEHUE, BpeMs JBUKEHMs ). PABHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKECHHUE.
PaBHOMepHOE ABMMXKEHHE 10 OKpYKHOCTH. [lepBbIil 3akoH HetoToHAa 1 mHepuusa. Macca Tena. [InotHocts BenjecTra. Cuna.
Enununet cunel. Bropoit 3akon Hetotona. Tpetuii 3akon Hetotona. CBo6onHoe nagenue ten. Cuiia TSKeCTH. 3aKOH BCEMUPHOTO
tarorenus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTh. CBSI3b MEXKIY CHIION TSKECTH U Maccol Tena. Jluaamomerp.
PaBHopencTByromas cuna. Cuia TpeHus. TpeHne ckoibkeHus. Tpenue nmokos. TpeHne B npupoje U TexHuke. Mmiynsc. 3aKoH
COXpaHEHUs uMItyjbca. PeaktuBHoe nBuxkeHre. Mexannueckas padota. MoiHocTh. DHeprus. [loTeHnuanpHas 1 KWHeTHYeCKas
sHeprus. [IpeBpaienne 0qHOro BUaa MEXaHUYECKOW SHEPTUU B IPYTrOi. 3aKOH COXPAHEHUS ITOJTHOW MEXAHUYECKOU SHEPTUU.

IIpocTeie MexaHU3MBIL. Y CIIOBHSI pABHOBECHS TBEPAOTO TENA, UMEIOIIETO 3aKPEMVIEHHYIO OCh IBMKEHUSA. MOMEHT CHJIBI.
Lentp TspxecTH Tena. Peiuar. PaBHoBecue cuil Ha peiuare. Peiuaru B TeXHHUKE, ObITY U nipupoje. [loBrKHbIE M HEMOIBUKHbIE
0s10kH. PaBeHCTBO paboOT MpU UCIIOJIb30BAaHUM MPOCTHIX MEXAHU3MOB («30J10TOE MPABUIIO MeXaHUKW»). Koaduuunent nosnesHoro
JNEUCTBUSI MEXaHU3Ma.

JlaBnenue TBepabIx Ten. Enunuiibl uamepenus nasieHus. CriocoObl M3BMEHEeHUs naBieHus. [{aBnenue ,uaKocTe u razoB
3akoH Ilackans. JlaBineHue »uaKkocTy Ha THO U cTeHKU cocyaa. Coobaromecs cocyasl. Bec Boznyxa. AtmochepHoe
nasneHue. Mamepenue armocdepnoro nasnenus. OneiT Toppuuennu. bapomerp-anepoua. ATMmochepHoe 1aBlieHUE Ha
pPa3TUYHBIX BhICOTaxX. [ MapaBinueckrue MexaHu3Msl (Ipecc, Hacoc). J(aBiieHne »KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO.
Apxumenosa cuia. [InaBanue ten u cynoB Bo3nyxomnaBanue.

Mexanuueckue konebanus. [lepron, yactora, aMruTya kojaebanuii. Pezonanc. Mexannyeckue BOJTHBI B OJJHOPOIHBIX
cpenax. [InuHa BoHBL. 3BYK KaKk MEXaHWYeCKas BOJIHA. | pOMKOCTB M BBICOTA TOHA 3BYKA.

TensioBble ABJICHUSA

Crtpoenue BeniecTBa. ATOMBI U MOJIEKYJIbI. TeMIoBo€ IBUKEHHUE aTOMOB U MoJieky. {uddy3us B razax, ;KuakocTax u
TBEpbIX Tenax. bpoyHoBckoe nBukeHue. BzaumoaeiicTBue (MpUTSKEHUE U OTTAIKUBAHUE) MOJIEKYJ. ATpEraTHble COCTOSIHUS
BelllecTBa. Pa3nuunie B CTPOEHUM TBEPABIX TEN, )KUAKOCTEN U Ta30B.



TermnoBoe paBHoBecue. Temneparypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO XaOTUYECKOTO JBUKEHUS YacTull. BHyTpeHHs4
sHeprus. PaboTa u Temtonepenaya Kak criocoObl U3BMEHEHHSI BHYTPEHHEH dHeprun Tefa. TemtonpoBogHoCcTh. KoHBeKIHS.
N3nyuenue. [Ipumeps! Temuionepenadn B Mpupoae U TEXHUKE. KOIrnuecTBO TEIUIOTHI. Y IebHAS TEIUIOEMKOCTb. Y A€IbHAS
TEIUIOTa CrOPaHUs TOIUIMBA. 3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUU B MEXaHUYECKHUX U TEIUIOBBIX mpoluieccax. [InaBnenue u
OTBEPJICBAHUE KPUCTAJUIMYECKUX TEN. Y AEIbHAS TEIUIOTa IUIaBieHus. Vcapenue n konaeHcanus. llornomenue sueprun npu
WCTIAPEHUM KUJIKOCTHU U BBIJICJICHUE €€ MIPU KOHJIeHcaluu napa. Kunenue. 3aBUCUMOCTh TeMIIEpaTypbl KUIIEHUS OT JaBJICHUS.

VY aenpHas TemI0Ta napoodpazoBaHus U KoHIeHcau. BrnaxHocTs Bo3ayxa. Pabora raza npu pacmmpenuu. [IpeobpazoBanus
SHEPIr'uH B TEIUIOBBIX MaIllMHax (mapoBasi TypOUHa, IBUTATE)Ib BHYTPEHHEI0 CrOpaHusl, peakTUBHbIN ABuratens). KIIJ[ TermioBoi
MAaIUHBI. DKOJIOTHYECKHUE MPOOIEMbI HCIIOJIB30BAHUS TEIIJIOBLIX MAIIIHH.

JJIeKTPOMATHUTHBbIE SIBJICHHSI

DnekTpu3anus GU3ndecKkux Teil. BzanMmoelicTBre 3apsokeHHBIX Teq. J[Ba pojia aJIeKTpUUeCKUX 3apsioB. [leaumMocTs
AJIEKTPUYECKOTO 3apsijia. DIEeMEHTapPHBIN ANEKTPUUCCKUH 3apsijl. 3aKOH COXpaHEHUs dIEKTpruueckoro 3apsaa. [[poBoaHuKH,
MTOJYTIPOBOIHUKH U U30JISATOPHI AJEKTPUUECTBA. DJIEKTPOCKOI. DIEKTPUUSCKOE MoJIe Kak 0COOBIM BUA MaTepuu. HanpsskeHHOCTh
AJIEKTPUYECKOTO MMOJIs. J[eCTBHE 2IEKTPUUECKOTO OISl Ha AJIEKTpUUecKre 3apsaibl. KonaeHcatop. DHeprus 3JIEKTPUUECKOTro
TOJIs1 KOHJEHCcaTopa.

DIIEKTpUUECKHUM TOK. ICTOUHMKM 3IEKTPUUECKOTO TOKA. DIEKTPUUYECKas LIENb U €€ COCTaBHbIE yacTu. Hanmpasiienue u
JNEUCTBHUS DNEKTPUIECKOr0 Toka. Hocurenn siekTpudeckux 3apsaoB B MeTaiuiax. Cuia Toka. DIEKTPUUECKOE HAPSIKEHHUE.
DIIEKTPUYECKOE CONMPOTUBIICHUE MPOBOAHUKOB. EMHUIIBI COMPOTUBIICHUA. 3aBUCUMOCTD CHJIBI TOKA OT HanpsikeHus. 3akoH OMma
JUISL y4acTKa 1enu. Y aenpHoe conportuBieHue. Peocrarsl. [locnenoBarensHoe coequHeHrne nMpoBOAHUKOB. [lapannensHoe
COeIMHEHNE MPOBOJHUKOB. PaboTa 3JIEKTPUYECKOTO MOJIs 10 MEPEMEIIEHUIO MIEKTPUIECKUX 3apsA0B. MOIIIHOCTh
AJIEKTPUYECKOTO ToKa. HarpeBaHnve npoBOAHUKOB AJEKTPUYECKUM TOKOM. 3akoH J[koyis - JIeHma. DieKkTpuuecKkue
HarpeBaTelIbHbIC U OCBETUTEIbHBIC IPHOOPHI. KopoTKkoe 3aMbIkaHue.

MaruautHoe nojie. UHAyKIMS MarHuTHOTO 1moJisi. MaruutHoe nosie Toka. OneIT Opcreaa. MarHuTHOE M0Ji€ HOCTOSTHHBIX
MarHuToB. MarHuTHOE noJie 3eMiii. DJIeKTPOMaruuT. MarHuTHOE MOJI€ KaTYIIKK ¢ TOKOM. [[puMeHeHne 3IeKTpOMarHuToB.
JlelicTBUE MAarHUTHOTO T0JIs Ha MPOBOJHUK C TOKOM M JABIKYIIYIOCS 3apsbKeHHYI0 yacTuily. Cuna Amnepa u cuiia JlopeHiia.
DNEeKTpOJIBUTaTellb. SIBIEHNUE 3NIEKTPOMArHUTHOW HHAYKIUA. OnbiTel @apajes.

DnexrpomarauTHbie Kojebanus. KonebatenpHbiii KoHTYD. [lepemennsiit Tok. Tpaunchopmatop. [lepemnaua anexrpudeckoit
SHEPTUM Ha PACCTOSAHUE. DJIIEKTPOMArHUTHBIC BOJIHBI U MX CBOMCTBA. [[pUHIUIIBI paOCBsI3U U TeleBUACHUS. Bausaaue
AJIEKTPOMArHUTHBIX U3TyUYCHUN HA )KUBBIC OPTraHU3MBI.

CBet —nekTpomarautHas BojiHa. CKOpocTh cBeTa. ICTOUHMKM cBeTa. 3aKOH MPSIMOJIMHEMHOIO pacpOCTPaHEHHUE CBETA.
3akoH oTpaxkeHus cBera. [Inockoe 3epkano. 3akoH npeaoMiieHus cBeta. JIna3pl. OKYCHOE pacCTOSIHUE U ONITUYECKAs CUila
nuH3bl. M300pakeHue npeameTa B 3epkajie u auH3e. Ontudyeckue npudopsl. ['na3 kak ontuyeckas cucrema. Jlucnepcus ceera.
Nurepdepenuus u audpaxiums cBera.



KBanToBbBIC IBIICHUA

Crpoenue atoMoB. [Tnanerapnas moaens aroMa. KBaHTOBBIN XapakTep MOTJIOMICHUS U HCITyCKaHUsl CBETa aTOMaMH.
JIuneituateie cnekTpbl. OnbiThl Pesepdopaa. Cocras aromHoro siapa. [IpoToH, HEUTPOH U AMEKTPOH. 3aKOH DUHIITEIHA O
MPOMOPLMOHATIEHOCTA MAcChl U 3HEeprun. JledekT Macc u SHEpTus CBSA3U aTOMHBIX saep. PagunoaktusHocTs. [lepuon
nosypacnana. Ansha-uznyderue. bera-uznyuenue. ['amma-uznydenue. Snepasie peakiuu. Microunnku 3aepruu ConHIA U
3Be3M. SmepHas sHepreTuka. DKOJIOTHUCCKUE TPOoOIeMbl pabOThI aTOMHBIX dJIeKTpocTaHui. Jlozumerpus. Biausaue
PaIMOaKTUBHBIX U3TyUYCHUI Ha )KUBBIE OPTaHU3MBI.

Crtpoenue u 3Bosonus Beesiennoii

['eonenTprdecKkas u reauoreHTpruyYecKas cucteMbl Mupa. dusnyeckas mpupoia HeOecHbIX Tea COTHEYHON CUCTEMBI.
IIpoucxoxaenue ConHeyHol cucteMbl. @uznueckas npupoaa Comnnua u 38e31. Ctpoenue Beenennoi. DBotonusa BeeneHHo.
['unoresa boskiioro B3peIiBa.



3. TemaTuuyeckoe IVIAHUPOBAHME C YKAa3aHUEM KOJIUIECTBA YaC0B, OTBOAUMbBIX HAa OCBOCHUE Ka)ICIlOﬁ TEMBbI

No Ha3zBanue paznenos, Tem KomnuectBo
1/ JacoB
7 KJjace
1 BBeneunne 4
2 ITepBoHayvanbHBIC CBEJCHUS O CTPOCHHUH BEIIECTBA 6
3 B3aumopaeiictBue Ten 22
4 JlaBnenue TBEPABIX T, JKUIKOCTCH U Ta30B 20
5 PabGota 1 MOIITHOCTE. DHEPrus 14
6 HToroBoe moBTOpeHME 2
Hroro: 68
8 kJacc
1 TenoBkIe SIBICHUS 22
2 DNEeKTPUYECKUE SBJICHUS 28
3 DIEKTPOMArHUTHBIC SBIICHUS 5
4 CBeTOBBIC SIBJICHUSI 11
5 HrtoroBoe noBropeHue 2
Hroro: 68
9 KJacc
1 3aKOHBI IBMKEHUS U B3aUMOIECHUCTBUS 39
2 Mexanndeckne KoiaeOaHust U BOJIHBI 15
3 DJIEKTPOMArHUTHBIC SIBJICHUS 22
4 Crpoenue atoma 1 aTOMHOTO sifpa. Micnosib3oBaHue 19
DHEPIUH aTOMHBIX SJICP
3) Hrtorosoe noBropeHune 7
Hroro: 102
HUTOI'O 238
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