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nporpamma

C.B. Jlo3oBenko, T.A. Tpymmuna. Peanu3zamus o6pa3zoBateinbHbIX IPOrpaMM MO
(u3HKe ¢ UCTIONIb30BaHNEM 000pYIOBaHUs AETCKOTO TexHomapka «IIkompHbBIH
KBaHTOpUyM» 7 — 9 knaccel. Meroanueckoe nocobue. Mocksa, 2021 - 142

Ilenn nanHOM
MIPOTpaMMBbl OOYUIEHUS B
o0actu hopMUpPOBaAHUS
CHUCTEMBI 3HAHUM,
YMCHHH.

Kypc ¢usmkn 9 knacca pacmmpsieT ¥ CUHCTEMaTH3UPYeT 3HaHUS 110 HHU3UKE, TOTyUCHHbIC
yJaimmucs B 7 1 8 Kiaccax, OAHUMAs X Ha YPOBEHb 3aKOHOB. HOBBIM B copep)xaHun
Kypca 9 Kiacca SBISeTCs BKIIFOYEHHE acTPO(PU3HMIECKOro MaTeprana B COOTBETCTBUH C
tpedoBanuamu OI'OC.

* YCBOGHHE YUAIIUMHUCS CMbICTIAa OCHOBHBIX MOHATUH U 3aKOHOB (PU3MKH,
B3aMMOCBS3H MEXy HUMU;

* (hopMupoBaHMEe CUCTEMbl HAYYHBIX 3HAHUH O MPHUPoOJIEe, €€ PYHIAMEHTATbHBIX
3aKOHaX JJIsl IOCTPOEHUS MPECTaBIEHUS O (PU3NUECKON KapTHHE MHUPA;

* CUCTEMaTH3allMs 3HaHUI 0 MHOT0OOpa3uu 0ObEKTOB U SBJICHUN TPUPOJIBI, O
3aKOHOMEPHOCTSIX MPOLIECCOB U 0 3aKOHAaX (PU3UKH /711 OCO3HAHUS BO3MOKHOCTH
pa3yMHOI0 UCIIOJIb30BaHUs JOCTHKEHUM HAyKU B JAJbHENIIIEM pa3BUTUU
LUMBUJIN3AUY;

* (hopmupoBaHue yOSKICHHOCTH B IO3HABAEMOCTH OKPYXKAIOIEro MUpa U
JIOCTOBEPHOCTH HAay4YHBIX METOJIOB €r0 U3YUYECHUS;

* OpraHu3alys HKOJIOTMYECKOTO MBIIIEHUS U [IEHHOCTHOI'O OTHOIIEHHUS K IPUPOJE;
* pa3BUTHE NIO3HABATEILHBIX HHTEPECOB M TBOPUECKUX CIIOCOOHOCTEN ydaluxcs, a
TaKKe MHTEepeca K PACUIMPEHHIO U YIITyOJIeHH o (PU3NYECKUX 3HAHUN U BHIOOpa
(bU3HMKH KaK TPOdUIBHOTO MpeIMETa.

3agaun JaHHOU
OporpaMMbl 00y4eHUs B
o0acti hopMHUPOBAHUS
CHUCTEMBI 3HAHUM,
YMCHHH.

- 3HAKOMCTBO YYallUXCsl C METOJOM Hay4HOI'O ITIO3HAHUS U METOJAaMU
HCCIIeIOBaHMs OOBEKTOB U SIBIEHUH PUPOJIBL;

- TIpUOOpeTeHHE yJalluMUCS 3HAHUH O MEXaHHMUYECKUX, TETIJIOBBIX,
IEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUAX, PU3NUECKUX BEIMUMHAX,
XapaKTEPU3YIOLIUX OTHU SIBJICHHUS,

- (opMHpOBaHUE y YUALIUXCS YMEHHH HAaOII0AaTh IPUPOIHBIE SIBICHUS U
BBITIOJIHATH OMBITHI, JJAOOPAaTOPHBIE paOOTHI M SKCIIEPUMEHTAIbHbBIE UCCIIEOBAHUS C
UCIOJIb30BAHUEM U3MEPUTENBHBIX IPUOOPOB, IUPOKO IPUMEHSIEMBIX B
MIPAKTUYECKOMN KU3HH;

- OBJAJIEHHE YYaAIIUMUCS TAKUMHU OOIEHAYYHBIMH MTOHATUSAMH, KaK IPUPOJTHOE
SBJICHHE, SMITMPUYECKH YCTaHOBIECHHBIN (PakT, mpobiaeMa, runoTe3a, TeOpEeTUYECKHMA
BBIBO/JI, PE3yJIbTAT HKCIIEPUMEHTAIbHOU ITPOBEPKU;

- IIOHMMAaHHUE yYallUMHUCS OTJIMYMMA HAYYHBIX JAHHBIX OT HEIIPOBEPEHHOMU
MH(pOpMalNH, LIEHHOCTH HAyKH JUIsl yIOBJIETBOPEHUS OBITOBBIX, IPOU3BOACTBEHHBIX
U KYJbTYPHBIX IOTPEOHOCTEN YeJI0BeKa.

Y4eOHO-MeTOANYECKUI
KOMILIEKT.

C.B. JlozoBenko, T.A. Tpymmuna. Peanmu3arus 00pa3oBaTenbHBIX MPOrPaMM I10
(u3HKe ¢ UCTIONIb30BaHUEM 000pYI0BaHUs AETCKOTO TexHonapka «IIkonpHbIH
KBaHTOpUyM» 7 — 9 kiaccel. Metoaudeckoe mocooue. Mockaa, 2021 — 142
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2.

IlnanupyemMbie pe3yabTaThl OCBOEHHS YUe€0HOI0 npeaMera «Dusnka»

C ONIMCAHMEM YHUBEPCAJbHbIX Y4€OHbIX ACHCTBHI, JOCTUTAEMbIX 00YYAKIMMHUCH

Pecynamuenvie YY/[
OO0y4arouuiics: HOTYIUT BO3MOXKHOCTB Il (POPMHUPOBAHUS CIEAYIOUINX PEryIaTUBHBIX Y Y /1.

1.

YMeHne caMOCTOSTEIbHO OMPEIENSITh e 00yUeHus, CTaBUTh U (OPMYITUPOBATH HOBBIC 33a]]a4H B
yué0e M Mo3HABATENbHOM JEATENIbHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECH CBOEH IMO3HABATEIBHOM
nesitensHOoCTU. O0YyYaromuiics CMOXKET:

* aHAJIM3UPOBATH CYILIECTBYIOIINE U TUNIAHUPOBATh OyyllIue 00pa30BaTeIbHbIE PE3YIIbTATHI;

* UISHTUPUIMPOBATH COOCTBEHHBIE MPOOIEMBI U ONIPEAETATH TIaBHYIO MPOOIeMy;

* BBIBUTATh BEPCUU PEIICHUS MPOOJIEMBI, (DOPMYITHPOBATh TUIOTE3bI, MPEIBOCXHUINATH KOHCUHBIN
pe3yIbTarT;

* CTaBUTh LENb JEATEIbHOCTH HAa OCHOBE ONPEICIEHHOW NpoOJeMbl U CYIIECTBYIOIIMX
BO3MOKHOCTEI;

* (hopMynupoBaTh yueOHbIE 33a]aul KaK IIard JOCTHKEHHSI TOCTABJICHHOM LIENN AEATEIIbHOCTH;

* 000CHOBBIBATH IIEJIEBbIE OPUEHTHPHI M TMPHOPUTETH CCHUIKAMHU Ha ILIEHHOCTH, yKa3bIBas M
00O0CHOBBIBAS JIOTHYECKYIO TTOCIICA0BATEILHOCTD IIAT0B.

YMeHHe caMOCTOSTENbHO MIIaHUPOBATh MYTH JOCTHKEHHs Ilesiel, B TOM YHUCIE aJbTepHATUBHBIC,
OCO3HAaHHO BBIOMpPATh HamOoiee IPPEKTUBHBIC CIIOCOOBI pElICHHUS YYCOHBIX W MO3HABATEIIBHBIX
3amad. OOyJaromunics CMOXKET:

* onpenensaTe HeoOxoaumoe(bie) AeHCTBUE(S) B COOTBETCTBUU C y4eOHOW M IO3HABATEIILHOU
3aJjladyaMH U COCTaBIISITh AITOPUTM €To(KX) BBITTOTHEHUS;

* 000OCHOBBIBATh M OCYIIECTBIIATH BBIOOP Hanbosee 3(PEKTUBHBIX CIIOCOOOB PEUICHUsT YIEOHBIX U
MO3HAaBaTENbHBIX 33]1a4;

* OIPENENATH/HAXOIUTh, B TOM YHCIIE M3 MPEIOKEHHBIX BaPUAHTOB, YCIOBHS JISi BBITIOJTHEHUS
y4eOHOM W TT03HABATEILHOM 3a/1a4;

* BBICTpauBaTh JKU3HEHHBIE IUIAHBI HA KPATKOCPOYHOE Oyayliee (3asBiSATh LEIEBbIE OPUEHTUPBHI,
CTaBUTh aJICKBaTHBIC UM 3aJjaud U Mpeajarath IEHCTBUS, YKa3biBas U OOOCHOBBIBAS JIOTUUYECKYIO
MIOCJIEI0BATEIBHOCT I11aroB);

* BBIOMpATh M3 TPEJIOKEHHBIX BAapPUAHTOB W CAMOCTOSITENIbHO HCKaTh CPENICTBA/pecypchl IS
peleHHs 3aJa9n/IOCTIKEHHS LIeIH;

* COCTaBJIATH IUIAH PeIIeHus: MPOOIeMbl (BBITIOTHEHHSI POEKTA, TPOBEICHUS UCCIEAOBAHNA);

* OTpEACIATh MOTEHIMATbHBIC 3aTPYIHEHHS NP PEeIICHHH Y4eOHOH U MMO3HaBaTENbHON 3a/1a4ud U
HAXOIHUTh CPEICTBA JUISI UX YCTPAHEHUS;

* OIHUCHIBaTh CBOW ONBIT, OQOpPMIISIL €ro Juid MepeAayd APYrMM JIIOJSM B BUJAE TEXHOJOTUU
pelIeHus MPaKTUUECKUX 3a7a4 OnpeAenEHHOro Kilacca;

* [UTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIMBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.
YMeHHe COOTHOCUTH CBOU JCHCTBHS C IJIAHHUPYEMBIMU Pe3yJbTaTaMH, OCYUIECTBIATH KOHTPOJb
CBOEH JIeATENBHOCTH B IpOLieCcCe JOCTHKEHMS pe3yibTara, OMNPENENATh CIOCOObl JEHCTBUN B
pamMKax MpeanoKEHHBIX YCIOBUN M TpeOOBaHHM, KOPPEKTUPOBATH CBOU ACHCTBUS B COOTBETCTBHUU
¢ u3MeHstonlelcs cutyanuei. O0yJarommics CMOXKET:

* OMNpEAEeNATh COBMECTHO C MEJAaroroM M CBEPCTHUKAMU KPUTEPHUH IUIAHUPYEMBIX pE3yNbTaToOB U
KpUTEPUHU OLIEHKHU CBOEH YUeOHOH eATeNbHOCTH;

* CHCTEMaTU3UpOBaTh (B TOM 4YHCJIE BBIOMPATh MPUOPUTETHBIE) KPHUTEPUH IUIAHUPYEMBIX
pEe3yJIbTaTOB U OLIEHKU CBOEH JESITEIbHOCTH;

* OTOMpaTh MHCTPYMEHTHI AJI OIICHMBAHMS CBOCU NEATENbHOCTH, OCYIIECTBIATH CaMOKOHTPOIb
CBOEH JEATENBHOCTH B paMKax MPEAJIOKEHHBIX YCIOBUM U TpeOOBaHMIA;

* OIICHMBATh CBOIO JESTEIbHOCTh, APTYMEHTUPYS NPUYUHBI JOCTHXKEHHUS WIH OTCYTCTBHUS
IUTAHUPYEMOT'O Pe3yJIbTaTa;

* HaxOJUTh JOCTaTOYHBIC CPEJCTBA JJs BBIMOJHEHUS Yy4eOHBIX NIEHCTBUU B HW3MEHSIOLIEHCS
CUTYyalllu W/WIHU TPH OTCYTCTBUU TNIAHUPYEMOTO Pe3yJiIbTaTa;

* paboTas Mo CBOeMY IUIaHy, BHOCUTh KOPPEKTHBBI B TEKYIIYIO JESITEIbHOCTh HA OCHOBE aHaln3a
M3MEHEHUH CUTYyalluu JJIs TOTyYeHHs 3aIJIaHUPOBAHHBIX XapaKTEPUCTHK MPOTYKTa/pe3yIbTara;

* YCTaHaBIUBATh CBSI3b MEX/y MOJTYYSHHBIMH XapaKTEPUCTHUKAMU MPOAYKTA U XapaKTePUCTHUKaAMHU
Ipolecca JeATeNbHOCTH U 110 3aBEPIICHUH AESITEIbHOCTU IpeiaraTh U3MEHEHUE XapaKTePUCTUK



nporiecca sl MOJTyYeHHsl YIIyUIIeHHBIX XapaKTePUCTHK TPOTYKTa;
* CBEpSATH CBOU JICHCTBUS C LIEIbIO U MPU HEOOXOAMMOCTH HCTIPABIIATH OIMIMOKH CaMOCTOSTENBHO.
YMeHre OLeHHBATh MPAaBUIBHOCTH BBITIOHEHUS Y4eOHON 3a7aui, COOCTBEHHbIE BO3ZMOKHOCTH €€
pemienus. OOyyaromuiics CMOXKET: * ONpPENeNsITb KPUTEPUH MPABUIBHOCTH (KOPPEKTHOCTH)
BBITIOJIHEHUSI YUEOHOU 3a/1a4u;

* aHAIM3UPOBAaTh M OOOCHOBBIBATH MPHUMEHEHHE COOTBETCTBYIOIIETO WHCTPYMEHTApUs IS
BBITIOJIHEHUSI YUEOHOU 3a/1auu;

* cBOOOJTHO TOJIB30BATHCS BHIPAOOTAHHBIMHM KPUTEPHUSIMH OLIEHKU U CAMOOIEHKH, UCXOSI U3 LIeTTU U
MMEIOIINXCS CPEACTB, pa3jinyas pe3yabTaT U CIIOCOOBI IEHCTBUIA,

* OLICHUBATh MPOAYKT CBOEH IEATEIbHOCTH MO 3aJlaHHBIM W/UJU CaMOCTOSITEILHO OMpEeeIEHHBIM
KPUTEPHSM B COOTBETCTBUH C IEIIBIO IEATEIbHOCTH;

* 00OCHOBBIBATH JOCTHKHUMOCTh €M BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMX
BHYTPEHHUX PECYPCOB M JOCTYNHBIX BHEIIHUX pPECypcoB; ¢ (UKCUPOBATh W aHATU3UPOBATH
JMHAMHKY COOCTBEHHBIX 00pa30BaTEeNbHBIX PE3YIbTATOB.

Bnanenne ocHOBaMH CaMOKOHTPOJIS, CAaMOOICHKH, MPHUHATHS PpEIIEHHH W OCYIIECTBICHHS
OCO3HAaHHOTO BBIOOpA B Yy4eOHOH U MO3HABATEIbHON AesTeTbHOCTH. OOyJaromuics CMOXKET:

* HaOJrO/NaTh M aHATM3UPOBATh COOCTBEHHYIO YYEOHYIO M IO3HABATENBHYIO NEATEIBHOCTh U
JeSITeNHOCTD IPYTUX 00yUYaroluXcs B MPOLIECCe B3aUMOIPOBEPKH;

* COOTHOCHTb pe€aJbHble W IUIAHHUPYEMBbIC pE3yJIbTaThl HWHIUBUAYAIbHOW 00pa30BaTeNbHON
NesITeNbHOCTHU U IeTIaTh BBIBOIBI;

* IPUHUMATD pPElICHHE B y4eOHOW CUTYaIlMH U HECTH 32 HErO OTBETCTBEHHOCTH;

* CaMOCTOSITEJIBHO OMpPEAENsATh NPUYMHBI CBOETO YCIeXa WM HeycCleXxa W HaXOAWUTh CIOCOOBI
BBIX0/JIa M3 CUTYAIlUHN HEYCIIeXa;

* PETPOCIIEKTUBHO OIpPEAENATh, KaKhue NEHCTBUS MO PEHICHHI0 y4eOHOW 3ajjaud WM MapaMeTpbl
ATUX ACUCTBUI MPUBEIIN K MOJYyUEHUIO UMEIOLETOCs IPOAYKTa yUeOHO! JAesITENbHOCTH;

* IEMOHCTPUPOBATH NMPUEMBI PETYIISIIIMU TICUXO(PU3UOTOTHIECKUX/IMOITMOHATBHBIX COCTOSTHHUM st
nocTwkeHus 3(@exra ycrmokoeHus (yCTpaHEHUS SMOIMOHAIBHOW HAMpPsDKEHHOCTH), d(deKTa
BOCCTAHOBJICHUSI (OCITAaOJEHUST TPOSBICHUN yTOMIICHHS), 3¢ ¢deKTa aKTUBU3AIUU (TTOBBIIICHUS
MICUXO(HU3HOIOTUIECKON PEaKTUBHOCTH).

Hlo3nasamenvuvie YY/[ OOydarouiicss TMOJYYUT BO3MOXKHOCTb 11 (DOPMHPOBAHUS  CIICTYIOITUX
rno3HaBaTeybHbIX Y'Y /1.

1.

VYMeHue ornpenenaTs NOHATHS, CO3/1aBaTh 00OOIIEHHs, YCTaHABIMBATh aHAJIOTHH, KIACCU()UIIUPOBATh,
CaMOCTOSITENIFHO BBIOMpPATh OCHOBAHMS M KPUTEPHUU U KIacCU(UKAIMK, YCTAHABIMBATH MPUYUHHO-
CIIEZICTBEHHBIE  CBSI3M, CTPOUTh JIOTHUECKOE PACCYXJEHUE, YMO3aKiIioueHHe (MHIYKTHBHOE,
JIeTlyKTUBHOE, TI0 aHAJIOTHUU) U JIeJIaTh BBIBOJIbI. OOyYarOIIMIICS CMOXKET:

* 1010MpaTh CJI0BA, CONOAUYMHEHHBIE KIIFIOYEBOMY CIIOBY, ONPEENIAIONINE €ro IPU3HAKU U CBOIMCTBA;

* BBICTPAUBATh JIOTHYECKYIO LIETIOYKY, COCTOSIIYIO U3 KJIIOYEBOTO CJI0BA U COMOAUYNHEHHBIX EMY CIIOB;

* BBIIEJIATH OOIIMI NPU3HAK ABYX MM HECKOJBKUX MPEIMETOB WM SIBICHUM U OOBACHATH UX CXOJCTBO;
* 00bEOUHATH MNpEAMETbl M SBJIEHUS B TPYIIbl 10 ONpPEIEIEHHBIM IpU3HAKaM, CpPaBHHUBATh,
KJaccu(uuupoBaTh U 0000maTh (akThl U SBICHUS; * BBIACNATH SBJICHUE W3 OOLIEro psaa APYrux
SIBIICHUIA;

* ONpeAeATh 00CTOSTENbCTBA, KOTOPhIE MPEIIECTBOBAIN BOZHUKHOBEHUIO CBSA3M MEX]Y SBICHHUSMU,
U3 3TUX OOCTOSTENIBCTB BBIAEIATH ONPEIENSIONINE, CIIOCOOHBIE ObITh NMPUYMHON JAHHOTO SIBICHMUS,
BBISIBJIATh IPUUUHBI U CIIEJICTBHS SIBIICHUIA;

* CTPOUTH PacCyKJE€HUE OT OOLIMX 3aKOHOMEPHOCTEW K YAaCTHBIM SIBJICHHUSIM M OT YACTHBIX SIBJICHUHN K
OO0IIMM 3aKOHOMEPHOCTSIM;

* CTPOUTH pacCyXJE€HHE Ha OCHOBE CpPaBHEHUS IPEAMETOB M SIBJICHWM, BBIJIEISS MPH ITOM 00IIne
NPU3HAKH;

* M3J1araTh MOJIYYEHHYIO HH(OPMALIUIO, UHTEPIIPETUPYSI €€ B KOHTEKCTE pelIaeMoi 3aauu;

* CAMOCTOSITENIbHO YKa3bIBaTh Ha MH(OPMAIINIO, HYKJAIOIYIOCS B IIPOBEPKE, MpeiaraTb U NPUMEHATh
Croco0 MPOBEPKHU JIOCTOBEPHOCTH MH(POpMAITUH;

* BepOaIM30BaTh 3MOLIMOHATIBHOE BIEYATICHHE, OKa3aHHOE HAa HETO UCTOYHUKOM;

* OOBSACHATH SIBJIEHUS, NPOILIECCHI, CBSI3M M OTHOILIEHUS, BBIABISEMbIE B XOJE IO3HABATEIbHON U
UCCIIEI0BATEIbCKON JEATEIbHOCTH (IIPUBOAUTH OOBSICHEHHE C M3MEHEHUEM (OpPMbI NPEICTABICHUS;
OOBACHSATH, IETATU3UPYS WK 000011as1; OOBICHSTH C 3aJaHHONW TOUKH 3pEHU);
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* BBISIBJISITH M HA3bIBaTh NMPUYMHBI COOBITHS, SIBJICHUS, B TOM YHMCIIE BO3MOXHBIE/HanOosee BepOsSTHBIC
HOPUYHMHBI, BO3MOXHBIE MOCIEACTBUS 33JaHHOW MPUYMHBI, CAMOCTOSATENIBHO OCYIIECTBIIAS MPUYMHHO-
CIICJICTBEHHBIN aHAIIN3;

* JleNaTh BBIBOJ HAa OCHOBE KPUTHMYECKOTO aHajM3a pPa3HbIX TOYEK 3pEHUs, MOATBEPXKIaTh BBIBOJ
COOCTBEHHOM apryMeHTalKel I CaMOCTOSITEIbHO TTOTyIeHHBIMHU TaHHBIMH.

YMeHue co3iaBaTh, IPUMEHATh U IPe0OPa30BbIBATh 3HAKM M CUMBOJIBI, MOJICIM U CXEMBbI JIJIsl PeIIeHUs
y4eOHBIX M MMO3HABaTEIbHBIX 3a7a4. OOyJaromuiicss CMOXKeET:

* 0003Ha4YaTh CUMBOJIOM U 3HAKOM IIPEIMET W/UIIN SIBJICHUE;

* ONpEeNeNsiTh JIOTUYECKHE CBS3M MEXAy TpeAMeTaMH W/WIH SBICHUSAMH, 0003HauaTh JaHHBIC
JIOTMYECKHE CBSA3H C TIOMOIIbIO 3HAKOB B CXEME;

* c0o31aBaTh a0CTPAKTHBINA WM peaIbHBIA 00pa3 MpeaIMeTa W/Uii SBICHUS;

* CTPOUTbH MOJIEJIb/CXEMY Ha OCHOBE YCIIOBHMH 3a7aul /WM crioco0a e€ peleHus;

* cO3/1aBaTh BepOalbHbIC, BEUICCTBEHHBIE M WH(POPMALIMOHHBIE MOJICNIN C BBIICJICHUEM CYIIECTBEHHBIX
XapaKTepUCTUK 00BEKTA [l ONpe/IeNIeHus Crocoba peleHns 3aJa4ui B COOTBETCTBUHU C CUTYalueil;

* npeoOpa3oBbIBaTh MOJEIN C LENbI0 BBISBICHUS OOIIMX 3aKOHOB, OIPEIEISIIOIMNX JaHHYIO
IpPEeIMETHYIO0 00J1acTh;

* TEpPEeBOJUTH CIOXHYIO IO COCTaBy (MHOTOAacleKTHYI0) HHGOpMAanuio U3 TpadUuecKkoro WIu
(dbopMann30BaHHOTO (CUMBOJIBHOTO) IPECTABICHUS B TEKCTOBOE U HA000POT;

* CTPOWTH CXEMY, aJTOPUTM JCWUCTBUS, HWCIPABIATH WM BOCCTAaHABIMBATh HEW3BECTHHINH paHee
aJITOPUTM Ha OCHOBE MMEIOIIErocs 3HaHUs 00 00beKTe, K KOTOPOMY IPUMEHSETCS allrOpUTM;

* CTPOUTH J0KA3aTeIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTIO;

* AaHAJIM3UPOBATH/peIIEKCHPOBATh ONBIT Pa3padOTKU M pealn3aluu y4eOHOro MpOeKTa, UCCIIEI0BAHUS
(TeopeTnyecKoro, SMIUPUUECKOTI0) Ha OCHOBE MPEJIOKEHHON NPOOJIEMHON CUTyalluH, ITOCTABIEHHOM
LeJIM W/UJIH 3aJJaHHBIX KPUTEPHEB OLICHKU MIPOAYKTa/pe3yibTaTa.

CwmpbicnoBoe uteHue. O0y4aromunics CMOKET:

* HaXOAUTh B TeKCTE TpeOyeMyto HH(POPMAIUIO (B COOTBETCTBUU C LIEJIIMU CBOEH J1eATEIbHOCTH);

* OPHEHTHPOBATHCSA B COJCPKAHWU TEKCTA, IMOHMMATh IEIOCTHBIA CMBICT TEKCTa, CTPYKTYPHpPOBATH
TEKCT;

* YCTaHABJIMBATh B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITHH, SIBICHUM, IIPOLIECCOB;

* PE3IOMUPOBATh INIAaBHYIO UJCIO0 TEKCTA;

* KPUTHYECKH OIICHUBATH COZEpKaHue U (hOpMY TEKCTa.

dopMupoBaHKE U pa3BUTHE SKOJIOTMYECKOTO MBIIIJICHNUS, YMEHUE IPUMEHSTh €ro B MO3HABATEJIBHOM,
KOMMYHHUKATHBHOM, COIMAJIbHON TIpakTUKE W TpodecCHoHanbHON opueHTamuu. OOydaromuiics
CMOXeET:

* OIIPENIENATh CBOE OTHOILIEHUE K IPUPOJIHOM cpee;

* aHAJIM3UPOBATh BIMSHUE IKOJIOTUYECKUX (DAKTOPOB Ha Cpedy OOMTaHUS KUBBIX OPraHU3MOB;

* IPOBOJINTH MPUYUHHBIN U BEPOSTHOCTHBIN aHAIN3 HKOJIOTUUECKUX CUTYALIHIA;

* NIPOrHO3UPOBATh U3MEHEHUs] CUTYalluu NMPU CMEHE JEHCTBHs OJHOro (pakropa Ha JeiicTBHE APYroro
dakropa;

* pacmpoCTpaHATh HKOJOTMUECKHE 3HaHMA M Yy4YacTBOBAaTh B NPAKTUYECKHUX Jelax IO 3aluTe
OKPYXaroIIEeH Cpebl;

* BEIpaXaTh CBOE OTHOLLICHHUE K IPUPOJE Yepe3 PUCYHKH, COUMHEHUS], MOJIENH, IIPOEKTHBIE PaOOTHI.
PazBuTHe MOTHBAIMM K OBJAJCHHIO KYyJbTYpPOH aKTHBHOTO HCIOJB30BAaHUS CIIOBaped W JAPYrHX
MOUCKOBBIX cucTeM. OOyUaromMnics: CMOXKET:

* OTIpECTIATh HEOOXOAUMBIE KITFOUEBbIE MOMCKOBBIE CIIOBA M 3aITPOCHI;

* OCYIIECTBIIATh B3aUMOJICHCTBHE C 3JIEKTPOHHBIMU TOMCKOBBIMH CUCTEMAaMHU, CIOBAPSIMHU;

* (opMupoBaTh MHOXXECTBEHHYIO BBIOOPKY W3 MOWCKOBBIX HMCTOYHHKOB Ui OOBEKTHBH3AINU
pe3yJIbTaTOB MOKCKA;

* COOTHOCHTD IOJIY4EHHBIE PE3yJIbTaThl [IOUCKA CO CBOEH JI€ATEIbHOCTBIO.

Kommynuxamuenwvie YY/[

1.

YMeHue opraHu3oBbIBaTh y4e€OHOE COTPYJHHMYECTBO U COBMECTHYIO JIE€ATEIbHOCTh C YUUTEIEM U
CBEpCTHHKaMM; paboTaThb WHAMBUIYaJIbHO W B TpyMIe: HAXOIuUTh OOlIee pelleHue U pasperaThb
KOH(JIMKTHI HA OCHOBE COTJIACOBAHUS MO3HUIIMHI M y4€Ta HHTEPECOB; (OPMYIUPOBATH, APTyMEHTHPOBATD
U OTCTauBaTh cBOE MHeHHe. OOyJarouiics CMOXKET:

* OIIPEAECIIATh BO3MOXKHBIE POJIM B COBMECTHOM JEATEIBHOCTH;



* UTpaTh OMPEICIEHHYIO POJIb B COBMECTHOM JIESITEIbHOCTH;

* IPUHUMAThH TMO3UIUI0 cOOEceTHUKA, MOHUMAs MO3MIMIO JAPYTroro, pa3inyaTh B €ro pedyd: MHEHHE
(TOUKy 3peHus), JOKa3aTEIbCTBO (ApTyMEHTHI), (aKThl; TUIIOTE3bI, AKCHOMBI, TEOPHH;

* OMpeAeNsaTh CBOU JIEHCTBUS U JCWCTBUSA MapTHEPA, KOTOPHIE CIIOCOOCTBOBANM WJIM MPEMSITCTBOBAIH
MPOIyKTUBHOM KOMMYHHKAIUU;

* CTPOUTH MTO3UTHBHBIE OTHOIICHHUS B MpoLiecce YU4eOHOM U MO3HaBaTEIbHON AESITETbHOCTH;

* KOPPEKTHO M apryMEHTHPOBAHHO OTCTAaWBaTh CBOKO TOYKY 3pPEHHS, B JUCKYCCHH YMETh BBHIJBUTATh
KOHTPapryMeHTHI, niepedpa3upoBaTh CBOKO MBICIH (BIaJCHHE MEXaHU3MOM SKBHBAJIIEHTHBIX 3aMEH);

* KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM TIPWU3HABATH OIIHMOOYHOCTH
CBOET0 MHEHHUS (€CJIU OHO TAaKOBO) U KOPPEKTHUPOBATH €T0;

* peyIaraTh ajJbTePHATHBHOE PEIICHUE B KOHPIMKTHON CUTYaIUH;

* BBIJICJIATH OOIIYIO TOUKY 3pEHUS B AUCKYCCUU;

* JIOTOBApUBATHCA O MPABWIAX U BOMPOCAX JUIsl 0OCYX IACHUS B COOTBETCTBUM C IMOCTABJICHHOM Iepej
TPYIION 3aa4eit;

* OPraHW30BBIBATH YUCOHOE B3aMMOJICHCTBHE B rpymIe (OMpeaesaTh OOIIUe [eIH, pacipeIeisTh POy,
JIOTOBApUBATHCA JAPYT C APYTOM H T. 11.);

*  yCTpaHsATh B  paMKax  Juajora  pa3pblBBl B KOMMYHHUKaluh,  OOYCJIOBJICHHbBIC
HEMOHUMaHUEM/HENPUIATHEM CO CTOPOHBI cCOOECeTHNKA 3a/1a4H, (POPMBI WITH CO/ICPIKAHUS TUAIOTA.
YMeHHe 0CO3HAHHO MCIOJIb30BAaTh PEUEBhIE CPEACTBA B COOTBETCTBUM C 3aJa4eil KOMMYHUKAIIMH JJIs
BBIPQXXEHHUSI CBOMX UYBCTB, MBICIEH M TNOTpeOHOCTEH [UIsl IJIAHUPOBAHUS U PETYJSIUU CBOEH
JIEATEIIbHOCTH; BJAJEHUE YCTHOM M THCHbMEHHOW PEYbI0, MOHOJOTMYECKON KOHTEKCTHOM pEUbIo.
OO0yYaroIIMICS CMOXKET:

* OIpEACIATh 337]a4y KOMMYHHUKAIIMU U B COOTBETCTBHH C HEM OTOMPATH peUYEeBbIE CPEJICTBA;

e 0oTOMpaTh M HCHOJB30BaTh PEUEBbIE CPEICTBA B MpOIECCe KOMMYHHUKALMU C JIPYTUMH JIOAbMHU
(zmanor B mape, B MaJIoi rpynme u T. 1.);

* IPEACTABIATH B YCTHOM MU MUCbMEHHOM (opMe pa3BEPHYTHIN T1aH COOCTBEHHOM NESTENbHOCTH;

* cOOJIIOaTh HOPMBI MYOJUYHOW PEUYH, PErIaMeHT B MOHOJIOT€ M JIMCKYCCHUU B COOTBETCTBUH C
KOMMYHUKATUBHOM 3aJja4yeii;

* BBICKa3bIBaTh M OOOCHOBBIBATH MHEHHE (CYXKICHHE) W 3allpallMBaTh MHEHHUE MapTHEpPA B pamMKax
JINajora;

* IPUHUMATh PEUICHUE B XOJIE JTUAJIOra U COIJIACOBBIBATh €T0 C COOECETHUKOM;

* CO3/1aBaTh MUChMEHHBIE KIMITUPOBAHHBIE U OPUTUHAIBHBIE TEKCTHI C UCIIOJIb30BAaHUEM HEOOXOIUMBIX
PEYEBBIX CPEJICTB;

* HCIOJIb30BaTh BepOalibHbIe CpeACTBa (CPElCTBA JIOTHUECKON CBSI3M) AJIS BBIACTICHHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIUICHHUS,

* HCIOJIb30BaTh HeBepOaNbHBIE CPECTBA WM HArJHbIe MaTepHalbl, MOATOTOBICHHbIE/ OTOOpaHHBIE
MO/1 PyKOBOJICTBOM YUUTEJIS;

* JIeJ1aTh OLIEHOYHBIN BBIBOJ O JOCTHKEHUH 11€JIM KOMMYHHUKAIIMU HEMOCPEICTBEHHO MOCJE 3aBEPUICHUS
KOMMYHUKATUBHOTO KOHTAaKTa 1 00OCHOBBIBATH €TO.

dopMHUpoBaHHE ¥ pa3BUTHE KOMIIETEHTHOCTH B OO0JAacTH HCHONB30BaHUS HHGOPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TexHosorui (nanee — UKT).

OO0y4arOIIMICS CMOXKET:

* [[EJICHANIPABJIICHHO MCKAaTh W UCIOIh30BaTh HH()DOPMAIIMOHHBIC PECypChl, HEOOXOIUMBIC ISl PEIICHHUS
y4eOHBIX U MPAKTUYECKUX 3a/1a4, ¢ moMoIibio cpeacts MKT;

* BBIOWPATh, CTPOUTH M HCIOJB30BATh AJICKBATHYI0 WH(POPMAIMOHHYIO MOJENb JUIS MEepeladr CBOUX
MBICTICHl CpeICTBAMHM €CTECTBEHHBIX M (POPMANbHBIX S3BIKOB B COOTBETCTBHHM C YCIOBUSIMHU
KOMMYHUKAIUH;

* BBIIEIATH WHGOPMAIMOHHBIM acHeKT 3aJauyd, ONEpUpPOBATh JAaHHBIMH, HCIIOJNB30BATh MO/IENb
pelIeHus 3a/1a4H;

* IICTIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH (BKIIIOYasl BEIOOP aJIeKBATHBIX 33/laue HHCTPYMEHTAIbHBIX
MPOrpaMMHO-AIMAPATHEIX ~ CPEJACTB M CEPBUCOB)  JUIsl  pelieHHs  HWH(QOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX y4eOHBIX 3a7lady, B TOM YHCJE: BBIUYMCIICHHE, HANHCAHHWE IHCEM, COYMHEHHI,
JIOKJIAJIOB, pedepaToB, CO3IaHUE TPE3CHTAIUH U JIp.;

* HCIIOJIB30BaTh HH(OPMAIIHIO C YUETOM STUUYECKUX U MPABOBBIX HOPM;

* co3maBaTh WH(OPMAIMOHHBIE PECYpPChl PA3HOTO THUMA W JUIS Pa3HBIX ayJUTOPHA, COOJIONAThH



KpaTKO 1 TOYHO OTBE€YATh HA BOIIPOCHI, UCIIOJIb30BATh CIIPABOYHYIO JIUTCPATYPY U APYTI'UC UCTOUYHUKH

MH(POPMALMOHHYIO TUTHEHY U MpaBiia HHOOPMAIIHOHHOK 0€301acHOCTH.
Ilpeomemmnvie pesynomamot:
* 3HaHUS O IPUPOJIC BAKHEUIINX (PU3HMUECKUX SBJICHUN OKPYIKAIOIIEro MHpa M MOHUMaHHUE CMBICIIA
(GU3MYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b N3yUCHHBIX SBIICHUH;
* YMEHHS TIOJIB30BATHCS METOIAMH HayYHOTO UCCIIEIOBAHMS SBICHUN IPUPOIBI, TPOBOIUTH HAOIIOICHHS,
TUTAHUPOBATh U BBITOJIHATH YKCIIEPUMEHTHI, 00padaThIBaTh pe3yIbTaThl N3MEPEHHH, IPEICTABIATH PE3yIbTAThI
U3MEPEHUI ¢ MTOMOIIBIO Ta0uI, rpaduKoB U POopMyII, OOHAPYKHUBATH 3aBUCUMOCTH MEXIY (PU3HUECKUMH
BEJINYMHAMU, OOBSICHATH MOJTY4YECHHBIE PE3YJIBTAThI U JIEJIaTh BBIBOJIBI, OLICHUBATh T'PAHMUIIBI TIOTPEITHOCTEH
pe3yJIbTaTOB U3MEPEHUM;
* YMEHHsI IPUMEHATh TEOPETHUECKHE 3HAHUS 110 (HU3MKe Ha MPaKTHKE, pemaTh GU3NUeCKHe 3a/1a4d Ha
NpUMEHEHNE TIOTYYEeHHBIX 3HAHUM;
* YMEHUSI U HaBBIKH IPUMEHSTH MOJTyYEeHHbIC 3HAHUS ISl OOBSICHEHHS NPUHIIUTIOB ICHCTBUS BaKHEHUIIINX
TEXHUYECKUX YCTPOUCTB, PEIICHHSI MPAKTHYECKUX 3a7a4 MOBCEIHEBHON KU3HU, 00eCTIeYeHUsI 0€30acCHOCTH
CBOEH KHM3HHU, PAllMOHAIEHOTO TIPHPOIONOIB30BaHMS M OXPaHbl OKPY>KAIOIIEH Cpe/bl;
* popmupoBanue yOexIeHHS B 3aKOHOMEPHOH CBS3H 1 TIO3HABAEMOCTH SBIICHHI IPUPOBI, B 00BEKTUBHOCTH
HAay4HOTO 3HAHUS, B BBICOKOI IEHHOCTH HAYKH B Pa3BUTHU MaTePHAIbHON U TyXOBHOMN KYJIBTYPHI JIIOACH;

* pa3BUTHE TEOPETUUYECKOTO MBIIUICHUS HA OCHOBE (POPMHUPOBAHUS YMEHUN YCTaHABIUBATH (DAKThI, pa3nvaTh
NPUYUHBI U CIIEICTBHSA, CTPOMTH MOJEIH U BBIIBUTATh THIIOTE3bI, OTHICKMBATH M (POPMYIIUPOBATH
JIOKa3aTeIbCTBA BBIABUHYTHIX THIIOTE3, BEIBOJUTH U3 SKCIIEPUMEHTAIBHBIX (PAKTOB U TEOPETHUECKUX MOJENeH
du3nyYecKre 3aKOHbI;
* KOMMYHUKaTHBHBIE YMEHHS: JOKJIAIBIBATh O Pe3yIbTaTaX CBOETO UCCIIECAOBAHMSI, yUaCTBOBAThH B TUCKYCCHUH,

uHpOpMaIIUH.
[IpenmeTHbIe pe3yabTaThl 00yueHus (U3UKE B OCHOBHOM IIKOJIE TIPECTABICHBI B COACPKAHUH Kypca 10
TeMaM.
3. Conep:kanue y4e0HOr0 Kypca.
1. ITepBoHavaIbHBIE CBEJICHUS O la
CTPOEHUH BEIIECTBA
2. MexaHn4eckre CBOMCTBA )KUAKOCTEM, ra30B U TBEPJIBIX TEI 44
3. TennoBkle SBICHUS 64
4, N3menenune arperaTHbIX COCTOSTHHM BEIIECTBA 44
5. TeroBble CBOWCTBA XKUIKOCTEM, Ta30B U TBEPABIX TEN lu
6. DNEKTPUUECKUN TOK 109
7. ONEKTPOMAarHUTHBIE SIBJIICHUS 44
8. 3aK0HBI MEXAHUKHU 2q
9. MexaHu4ecKHe KojacOaHus ¥ BOJIHBI 3y

4. Y4eOHO-TeMaTHYeCKOE IIAHMPOBAHHUE
Temamuueckoe nianupoganue cOCMAag1eHo 6 COOmeemcmeuu ¢ padoueii npozpammoi K aunuu YMK
«@u3zuka. 7—9 knaccory H. C. Ilypvuuesoi, H. E. Basceesckoit

Ne n/m

Henn n3yyennst Temsl | Cpencrsa o6yueHus, B

[nanupyemsbie pe3yJbTaThI
(B coorBercTBHM ¢ PI'OC)

Tema ypoka ypoxa Tom uncie UKT

IIpeamerHbIe
pe3yJbTaThl

MeTtanpeameTHble
pe3yJbTaThl

JIMYHOCTHBIE
pPe3yabTaThl

IIEPBOHAYAJIBHBIE CBEJJEHUA O CTPOEHUHN BELIJECTBA (1 v)

JBmxeHue Coopmuposats 3Hanus] Kommsrotep, 3HaTh: ONpeesiCHHe

MOJIEKYJI. O IBHKCHUU MOJICKYJI, MHUKPOCKOII TCMIIEPATYpPhl, €AUHUAIbI e¢ [BBIICICHHBIC YUUTCIEM

PerJ’[ﬂTHBHbIe: YUYHUTBIBATh

V6ex1EHHOCTE B
BO3MOKHOCTH




Huddysus. sIBICHUN UG PY3UH. OHMOJIOTHUECKHH, KT [M3MEpeHHs, 0003HauUCHNE; |OPHUECHTHPHI ACHCTBUS B MO3HAHUS
DponTanbHasL Hayunts: HaOmogaTe | MOJIOKA, pa30aBICHHOTO|ONIPEACTIECHNE SIBICHUS HOBOM y4eOHOM MaTepHalIelIPUPOIbI
nmabopaTopHas 1 OOBSICHATH SIBICHHAE | BOJAOU muddy3un. Ymers: B COTPYAHHUECTBE C
pabora muddy3un; 00bSICHATD TPUBOUTH IPUMEPHI YIUTEIIEM.
3aBUCHUMOCTb CKOPOCTHU SIBJICHHH, OOBSICHATH [lo3HaBaTenbHBIE:
TEIJIOBOT'O JABHKECHUS [pPE3yJIbTATHl IKCIICPHMEHTOB, (OTIPEAEISATh HOHSATHS,
MOJIEKYJ OT TTOATBEPIKAAIOIIUX YCTaHABJIMBAaTb aHAJIOTUH;
TEMIICPpATYpPhI TCJIA, JIBHOKCHUEC MOJIEKYJI; IIOHMMATh pa3jInuusa MEXKAY|
OOBSACHATH OTIHIHE OITHCHIBATD SIBIICHUE MCXOTHBIMH (haKTaMH U
TIOHSITHH cpeHei b dy3un, 0ObACHITH TUIOTE3aMH TS UX
CKOPOCTH TEIIOBOTO Pa3HUILy MPOTEKAHHS 0OBSICHEHNS,
JBIDKEHHS MOJIEKYII OT M dy3un IpH pa3IUYHBIX (TEOPETUUCCKUMHU
TIOHATHSA CpeaHel TemIreparypax U B MOJICJIIMU U pealbHbIMU
CKOpOCTH [pa3IMYHBIX arperaTHbIX 00BEKTaMH
MCXaHHUYCCKOTO COCTOSAHUAX
JBUIKECHUS
MaTEpPHATIbHOM TOUKH
MEXAHUYECKHUE CBOHCTBA XUIJKOCTEH, TA30B 1 TBEPIBIX TEJI (4 u)
JaBnenue CoopmupoBats 3HaHus| [laTuvK qaBiIeHws, 3HATh: ONpeJeNICHUs PeryssTHBHBIE: yUUTHIBATH [Pa3BuTHE
KUAKOCTEH U 0 JaBJICHUH mITaTUB, paboyas TaBIIEHHS, TUIOTHOCTH, CHUJIBL,|BBIIETICHHBIE YUUTENIEM [03HABATEIBHOTO
razoB. 3aKoH KHUIKOCTEH U ra3oB., &MKOCTb, TPYOKa, 1X 0003HAYEHHs U €IUHUIIBI [OPUEHTUPEHI AeiicTBUS B UHTEpeca K
[Tackans. 3akoHne [lackans. JIMHeWKa N3MEPEHUS; TPUUUHY HOBOM yueOHOM Matepuare|pusnke
DponTanbHAsL Hayunts: HabmonaTs TaBIEHHS Ta3a; 3aBUCHMOCTb|B COTPYIHUIECTBE C
nmabopaTopHas SIBIICHUE TIepeJadu TaBJICHUS OT TEMIIEPATypbl, |yUUTEIEM.
pabota JIaBICHHS mroTHOCTH; hopMyHpoBKy ([lo3HaBaTenbHBIE:
JKUJIKOCTSIMU; 3axoHa [Tackans. Ymers: OIpEeJeNsATh HOHATHUS,
OOBSCHATD ONUCHIBATD SIBJICHHE CII0JIb30BaTh 3HAKOBO-
3aBUCUMOCTb JIaBJICHHS] TaBJIEHHS Ta3a HA OCHOBE  |CHMBOJIMYECKHE CPEACTBA,
ra3a oT TEMIEPaTypsl U nonoxxeanit MKT; B TOM 4MCJIE MOJEIH U
KOHI[CHTPAIIH €T 0OBSACHATE OCOOCHHOCTH CXEMBI TS peIIeHNs 3a1a4
MOJIEKY; nepeadn JaBICHUs
aHAIN3UPOBATh U PKHIKOCTSIMH ¥ Ta3aMU Ha
OOBSICHSTH SIBJIEHHS C ocHOBe noJioxenniit MKT;
UCIIOJIb30BaHUEM [PUBOJIUTE IIPUMEPBI,
3akoHa [lackans WILTIOCTPUPYIOIINE 3aKOH
[ackans
JlaGoparopHas Hayuutb usmepstsb JunamomeTp, WTatuB |YMETh: IPOBOAUTH PerynstuBHble: CaMOCTOSATETBHOC
pabota Ne 1. BBITAJIKUBAIONIYIO CHITy| YHHBEpPCATbHBIMH, DKCTICPHMEHT I10 [UIAaHAPOBATH CBOH Th B
«H3mepenne MEPHBIN IIIHHAP 0OHAPYKEHHIO EeHCTBHS B COOTBETCTBUH C[IPHOOPETCHUH
BBITAJIKMBAIOIIEH (MeH3ypka), rpy3 BBITAJIKABAIOILEH CUJIBL, [IOCTAaBJICHHOM 3a7adeli U [HOBBIX 3HAHUU U
CHJIBI» IWIMHIPUYECKUI N3 [BBIIBJICHUIO 3aBHCHMOCTH  [YCIIOBHSMH €€ PeaM3aliy. IPaKTHIECKUX
cTal, rpy3 monynst FA or ¥ox u Vr; ITo3HaBarenbHbIE: YMEHUH
L[l/IJ'II/IH}:lpI/I'-leCKI/Iﬁ n3 3alIMChIBATb PE3YJIbTAThI OCYLICCTBJIATH d)m(caumo
AITIOMHUHHEBOTO CIIJIaBa, [M3MEPEHUH B BUAE TabnuL, [nHpopMarmu 0
HHUTh (hopMyIMpPOBaThH BBIBOA O |OKPYIKAIOLIEM MHpE €
BBITIOJTHEHHOH padote n [TOMOIIBIO HHCTPYMEHTOB
[pe3yJibTaTax ¢ yueToM NKT. KomMmyHUKaTUBHBIE:
MOTPEIIHOCTH U3MEPEHHs  |OpPTraHU30BBIBATH yueOHOE
COTPYIHHYECTBO U
COBMECTHYIO €ATEIbHOCTh
C YYUTEIEM U
CBEpCTHUKAMH; paboOTaTh
MHIBUYaTbHO U B
rpymnrme
JlaGoparopHas CcopmupoBats 3HaHHs  |[[nHAMOMETp, INTATUB  [3HATH: YCIIOBHUS, IPH PerysaTuBHbIE: CaMOCTOATEILHOC
pabota Ne 2. 00 yCJIOBHSIX IJIABAHUSI  [YHHBEPCAIBHBIH, MEPHBIH [KOTOPBIX TEJIO TOHET, [JIAHUPOBATH CBOU Th B
«M3yuenue Tena. THHAD (MEH3YpKa), BCIUIBIBACT, IUIABAET BHYTPHU |ICHCTBUS B COOTBETCTBUU C|IPUOOPETEHUU
ycioBuil aBanus | Hayuuts: paccuuThIBaTh|rpy3 LMIMHAPUYECKUN U3 (MM HA TIOBEPXHOCTHU [OCTABJICHHOM 3a/1a4eil 1 [HOBBIX 3HAHUH U
Tema» BBITAJKUBAIOLIYIO CHITY H|[CIIELHATBHOTO [UIACTHKA, PKUJIKOCTH. Y METh: YCTIOBUSAMMU €€ peann3alui. lIPaKTHIECKHX
CHILY TSDKECTH; HUTH, IOBAPEHHAS COJIb, [IPOBOAUTH SKCIEPUMEHT 0o (KoMMyHHKaTHBHEIE: YMEHHI
MICCIIEZI0BATh YCIIOBUSL  [TTAJIOUKA IS MPOBEpPKE yCIOBHUI OpraHU30BBIBATH yUeOHOE
[UIaBaHMS TEJa; [epeMeIIBAHUS [UIaBaHMS TEJ; 3allUCHIBATh |COTPYAHHYECTBO U
0OBSCHATD IPHIUHBI [pe3yJIbTaThI B BULIC COBMECTHYIO JI€ATCIbHOCTh
[1JIABAHUS TEJI TaOnuibl, GOpMYJIUPOBATE  |C YUUTENIEM U
BBIBOJI O BBIIIOJHEHHOH CBEpCTHUKaMHU; paboTaTh
paboTe u pe3ynbTaTax ¢ MHIIBUIYaTbHO U B
y4ETOM MOTPENTHOCTH rpynmrne
M3MEpeHUst
TEIVIOBBIE ABJIEHUA (6 u)
Temosoe ChopmupoBath 3HaHus 0| JlabopaTopHbIi 3HATh: ONpeeneHue PerynsTuBHbIC: yUUTHIBaTh [Pa3BuTHE




JIBIDKEHHE. TEIIOBOM JIBIDKCHUH, TEPMOMETP, aTIHK TEIJIOBOTO JBIKECHUS, BBIJICIICHHBIEC YUUTEIIEM [M03HABATEIHHOTO
Temmnepatypa Temneparype. Hayuuts: | TemmepaTypbl TEIJIOBOTO PaBHOBECHS, OpPHEHTHPHI ACHCTBUS B MHTEpeca K
OTIPENIENSATh EHY TEMITePaTYPhI; SAHHUIIBI HOBOM yueOHOM Matepuare|pusnke
IeNICHHST IIKAITb M3MepeHHs U 0003HAYCHUE |B COTPYIHHUYECTBE C
TepMOMeETpa; U3MEPATH TeMIIepaTypbl, yCTPOUCTBO U |yUUTENEM.
TeMIIepaTypy; MPUHIIKI ICHCTBUS [lo3HaBaTenbHEIC:
[IEPEBOANTEL 3HAYEHUE TepMOMeETpa. Y METh: ONPENENATH IOHATHS,
TEMIIEPATypPhbI U3 MCII0JIb30BaTh IIPU IIOHMMATh pa3jInuusa MEXKAY|
rpaxycos Llenscus B OTIMCAHUH TETIIOBBIX MCXOIHBIMH (DaKTaMHu U
rpaxycel KenpBuna SIBTICHUI TOHATHSA: THIIOTE3aMH JJIS UX
TepMOTMHAMITYECKOI 00BSICHEHNS,
CHUCTEMBI, COCTOSHHS TEOPETHUECKIMHU
TepMOJMHAMHUYECKOI MOJIENIIMH U peaibHBIMU
CHCTEMBI, TapaMeTPOB 00bEeKTaMH
COCTOSAHUA
TePMOAMHAMUYECKON
CHCTEMBI; TPUBOIUTD
[IPUMEPHI TETUIOBBIX
SIBTICHUI1, SKCTIEPUMEHTOB,
TOITBEPKAAIOIIHAX
3aBUCUMOCTb TeMIIEpaTyphl
0T CKOPOCTHU JABHKEHUS
MOJIEKYJT
Buytpennss Cchopmuposats 3uanus o|/leMoHCTpanus 3HATH: ONpeesicHne PerynatuBHbIE: yIUTHIBATH [CaMOCTOATEILHOC
sHeprusi. CriocoOr! [BHyTpeHHEH sHepruy,  |[«/I3MeHeHue BHYTpEeHHEH [BHYTPEHHEH SHEPTUH, BEIJICIICHHBIC YYUTEIIEM Tb B
M3MEHEHUS croco0ax U3MEHEHUSI  [PHEPTUH Tella MPU TPEHUH|ABICHHS TeIUIONepeiadun;  |OPHUEHTHUPHI ICHCTBHA B proOpEeTCHUHI
BHYTpCHHEH BHYTPCHHEU HEPTHU. | YAape»: NaTIuK C/IMHUIIBI U3MEPEHHS U HOBOM y4eOHOM MaTepHualic[HOBBIX 3HAHUH U
SHEPTUU Hay4nth: 0OBSICHAT TEMIICPaTYpEI, JIBE JJOCKH, |0003HAYCHIE BHYTPECHHEH  [B COTPYIHUYECTBE C MTPAKTUICCKIX
M3MEHEHHE BHYTPEHHEH |1BE CBUHIIOBbIE PHEpruu, Crioco0bl YYUTEIIEM. YMEHUH
SHEpruu Teja mpu [TACTUHKU, MOJIOTOK Teruionepeiadl. YMeTh: [lo3HaBaTenbHBIE:
Tertonepeaaye u padbore OMUCHIBATH MPOLIECC ONpEeNsITh NOHATHS,
BHEIITHUX CHUIL; [IpeBpaIleHNsI SHEPTUH [IPU  |CO3aBaTh 0000IIEHNS,
AHATM3HPOBATH SBJICHUC B3aUMOJICHCTBUH TEIL, YCTaHABIIMBATH AHAJIOTHH;
TeIUTo- Iepeaayn; M3MEHEHUS SHEPTUH MIPU [MOHUMATh Pa3INIUs MEKILY|
CPaBHUBATH BHJIBI coBepIICHUH paboThI U MCXOHBIMH (haKTaMu U
TeruIonepeaadHy; TeIuIonepe1avye; NPUMEHSITh [THITIOTE3aMH IS HX
CaMOCTOSITEJIbHO 3HAHUs O BHyTpPEHHEH 00BSICHCHUS,
pa3pabaThIBaTh, PHepruu crnocodax eé TEOPETHUECKUMU
[TaHUPOBATH U M3MEHEHHS B PA3IHYHBIX MOJIENISIMH U peaibHBIMU
OCYILECTBIATh CUTyalusax 00beKTaMU
PKCTIEPUMEHT 110
M3MEHEHUIO BHYTPEHHEH
DHEpPruu
Konsexuus. CchopmupoBats 3HaHMs of/leMoHCTpanus 3HaTh: ONpeJe/ICHHe PerynsTiBHbIC: YIUTHIBATH [Pa3BuTHE
Wznyuyenue KOHBEKLUH U m3irydeHun «Ilornomenne cBeToBO! |BIEHUH KOHBEKIIUH, BBIJICJICHHBIC YUUTEIIEM [103HABATEIBHOTO
HaquTb: Ha6J'l}O)13Tb aHepmu»: JIBa JaTYUKa I/I3.]'ly'-leHI/I$[. VmerTs: Opl/leHTI/Ipr ﬂeﬁCTBHH B l/IHTCpeCa K
KOHBEKIMOHHBIC IOTOKH [TEMIIEPATy B, JTaMIIa, [PUBOJUTH TIPUMEPHI HOBOM yueOHOM Matepuare|pusnke
B )KUIKOCTSX M Tazax;  |THCT Oenoi u 4€pHOi KOHBEKLIMH U M3JIyYCHUSI;  |B COTPYIHUYECTBE
0O0BSICHATh MEXaHU3M  |OyMaru, CKOTY [pacrio3HaBaTh KOHBEKIMIO  |C yUUTEIIEM.
KOHBEKIIUH, IPUINHY 1 u3TydeHne cpeau apyrux |[lo3HaBaTenbHBIE:
Pa3JIn4HON CKOPOCTH BUIOB TEILIONEPEAAYH. OIpEJeNsATh HOHATHUS,
KOHBCKIIUH B ra3ax u OnuceIBaTh MEXaHU3M co3maBath 0000LIeHNS,
PKUJKOCTSIX; CPAaBHUBATb [epeaur SHEPTUy JaHHBIMU|yCTaHABINBATh aHAJIOTUU
SIBJICHUSI KOHBEKILIUU U crioco6aMu
M3Ty4eHHs; HaOmoaaTh
M3MEHEHHE TeMIIePaTyphl
Teta, 00yCIIOBICHHOE
[TOTJIONICHUEM CBETOBOTO)
13Ty4eHMs
JTaGopaTopHast Hayuutsh: uccinenoars |/laTuuk Temnepa- Typbl, (3HaTh: yCTPOWCTBO PerynsTuBHbIC: CaMOCTOSITENILHOC
pabora Ne 3. SIBICHUE TEINIOOOMEHa  [TEPMOMETP, KaJIOPUMETD, (M IPUHLIUI JCHCTBHS [TAHUPOBATH CBOU Tb B
«CpaBHEHHE [IpY CMEIINBaHUU MEpPHBII IUITHHAD KaJopuMeTpa. Y MeThb: eliCTBHSA B COOTBETCTBHHU C[IPUOOPETCHUHI
KOJIMYECTB TEIUIOTHI [XOJIOAHOW M TOpsiuei (MeH3ypKa), MPOBOJUTEH HAOIOACHUS [TOCTaBIICHHOW 3a1a4ell 1 [HOBBIX 3HAHUH U
[P CMEIINBAaHUU  [BOZBI; BEIYMCIIATH mabopaTopHbBIe CTaKaHBL, [IPOIEcca TEIUIONepeaun; [yCIOBUAMH €€ pealn3allii. [PaKTHIECKIX
BOJIbl Pa3HOU KOJINYECTBO TEILIOTHI ropsiuas ¥ XOJ0AHas BOJa|[U3MEPATh TEMIIepaTypy [lo3HaBaTenbHBIE: yMeHui




10.  (remmeparypsi» ropstdeil ¥ XOIOJHON BOABI; |OCYLIECTBIATH (DUKCAIUIO
[PACCUMTBIBATH KOJINYECTBO [MH(MOpMALMH 00
TETIOTHI, HEOOXOIUMOE JUTS [OKPYKAIOIEM MUpE
HarpeBaHUs BOIBI U C IIOMOIIBIO HHCTPYMEHTOB
BBIIEISIEMOE €10 IIPU MKT. KoMmMyHUKaTHBHBIE:
OXJIKICHUH; OOBSICHATH OpraHU30BBIBAThH yueOHOE
[IPUYMHY HEPABEHCTBA OTUX |COTPYAHMUYECTBO U
KOJIMYCCTB TCIIJIOTHI COBMECTHYIO JCATCIIbHOCTh
C yUHUTEIEM H
CBEpCTHUKAMHU; PabOTaTh
MHIIBHTYaTbHO U B
rpymrme
11. |[JIaboparopHas Hayuuth: u3mepsth JlaTunk TeMrepaTypbl,  |YMeTh: HaOIOAATh Mpoliece |PerynsaTuBHbIC: CaMOCTOSITENILHOC
pabota Ne 4. YAENBHYIO TEMI0EMKOCTHTEPMOMETP, KAJIOPUMETP, [TEILIONEepeauH; [1aHUPOBATH CBOU Tb B
«3mepenne BEILECTBA; BBIUUCIATL  [TOPSYast U XOJIOTHAS [PACCUNTBIBATH KOJIMUECTBO |MEHCTBHS B COOTBETCTBUH C[IPUOOPETECHUH
yA€IbHON [OTPEUIHOCTh BOJIa, MEPHBIIM IHHIP, [TEIUIOTHI, HEOOXOAUMOE IS [TOCTABIEHHOH 3ajaueii 1 |HOBBIX 3HAHUH U
TETITOEMKOCTH KOCBEHHOTO M3MEPEHHs [TPy3 IMIMHIPUIECKUI C |[HarpeBaHUs BOJBI 1 YCIOBHSMH €€ peann3anii. IPaKTHISCKIX
BELIECTBA» YZIeIbHON TEMIOEMKOCTH [KPIOUKOM, HUTD, BbI/IEISIEMOE TIPU [lozHaBaTenbHbBIE: YMEHUI
BEILICCTBA 2JICKTPOHHBIE BEChI OXJIQXKJICHUY Tela, OCYIIECTBIIATH (PUKCALUIO
TIPUMEHSTh YpaBHEHHE nH(opMarmu 06
TeIIoOBOro OanaHca s OKpY>KarolleM MUpe C
oIpeeNeHUs YAEeIbHOM TOMOILbI0 UHCTPYMEHTOB
reroémkocty Bemectsa  [VIKT. KomMyHukaTuBHBIE:
OpraHU30BBIBATH yUeOHOE
COTPYAHHYECTBO 1
COBMECTHYIO JICITEIIBHOCTD
C y4UTEIEM U
CBEpPCTHHUKAaMH; paboTaTh
WH/IMBUIyJIbHO U B
rpymrme
UBMEHEHHE ATPETATHBIX COCTOAHHH BELIJECTBA (4 4)

12. IInaBnenue u CcopmupoBats 3HaHHs o|PpoHTANBHAS 3HATh: ONpeJelICHHUE PeryisatuBHble: yuuThIBaTH [PazBuTHe
OTBEpJIeBaHNE [UIaBJICHUH 1 mabopaTopHast paboTta Ne [sIBICHUI IIaBICHHUS, BEIJICTICHHBIC YIUTEIIEM [103HAaBaTEIbHOIO
KpUCTAJUIMYECKUX |0TBEpleBaHUM BewecTB. (1. «OnpeneneHue OTBEp/EBaHUs, OpUEHTUPBI ACUCTBUS B HHTEpeca K
BEILIECTB. Hayuuts: HaOmo#aTh  [yA€JIBHOM TEIUIOTHI TeMIIepaTypbl IUIABJICHHs, [HOBOM yueOHOM MaTtepuaiie|pusuke
DponTanbHbEIE 3aBHCHMOCTD [UIABJICHUS JIbAAY: AATYHK|yAEIbHOH TEIIOTHI B COTPYAHHYECTBE C
1abopaTopHbIe TeMIIepaTypel TEeMIEPaTypEL, TUIABJICHUST; €IUHUILY YUHUTEIEM.
paboTsI KPHCTAIIMIECKOTO KaJIOpPHMETp, COCY/ C M3MEpEHUs yIenbHOI [To3HaBaTenbHBIC:

BEIECTBA IIPH €TO TAIOIINM JIBIOM, COCYJ  [TETIOTHI IUIABICHHSA M €€ |ONpeneNnsiTh HOHATHSA,
[UIaBJICHUH C BOJIOH, DNIEKTPOHHBIE  |[pu3MuecKuii CMBICI; HCII0JIb30BaTh 3HAKOBO
(kpucrayuti3anun) oT  (Bechl. OpoHTambHAS (hopmyiry st pacuéra CHUMBOJIMYECKHE CPELICTBA,
BPEMEHHU; BBIYUCIIATH mabopaTtopHasi pabota Ne [KoJHM4ecTBa TEILUIOTHI, B TOM 4HCJI€ MOJEIH U
KOJIMYECTBO TEIIOTH B 2. «O0Opa3zoBaHue HEO00XOIMMOT0 IS CXEMBI, JUISl pellleHUs 3a/1a4
mporecce KPHCTAIIOBY: [U1aBJICHHS
TeryIonepeiau mpu MHKPOCKOII, TPOOUPKA € [KPHUCTAIUTHYECKOTO
[UIABJICHUH 1 HACBIIIEHHBIM PACTBOPOM (BEIIECTBA U
KPHCTAIIA3aINH; TBYXPOMOBOKHCIIOTO BBIICISIONIETOCS IIPU €T0
OIIpEeeIIATh 110 TaOJINIE [aAMMOHHS, IPEIMETHOE  |OTBEPACBAHUU. YMETh!
3HAUCHMs TEMIIEPaTyphbl |CTEKJIO, CTEKIIIHHAS [10JIE30BaTHCS TabIUIIaMH
IUIaBJICHUS U yICJIBHON |aJouKa 3HA4YCHUH TeMIlepaTyphbl
TEIUIOTHI IIaBJICHUS [U1aBJICHUS U YAEIbHOU
BEILECTBA; IPUMEHSTh TETIIIOTHI TIABICHHS
[OTy4eHHbIE 3HAHUA K BEIECTB; OOBSICHITH
pELIEHNIO TPAQHIECKIX TpoLece IIaBICHUS U
3a1a4q OTBEp/ICBAHMS Ha OCHOBE
MKT; cpaBHUBATH IpoLecc
[UIABJICHYSI U OTBEP/ICBAHUS
B 3aBUCHUMOCTH OT y}:leJ'leOﬁ
TEIIOTHI IIABJICHUS

13. Hcnapenue u CdopmupoBats 3HaHHA  |[leMOHCTpanus 3HATH: OMpeeNiCHIe PerynsTuBHBIC: YIUTHIBATH [PazBuTHE

KOHJICHCAITHS 00 ncriapeHuy u «HMcrapenune ciupTa):  [ABIEHMI HCTIApEHUS U BBIZICTICHHBIE YUUTENIEM [03HABATEIBHOTO
KoHHeHcanuu. HayunTs: [maT4mk Temrmeparypbl,  |[KOHICHCALUH, OpPHEHTHPBI eicTBUS B MHTEpeca K
HCCIIEeI0BATD MpoOHpKa, M- CTOYKH  [HACKHIIIEHHOTO 1apa. YMeTh: [HOBOM yueOHOM MaTtepraie|pusnke

3aBUCHMOCTb CKOPOCTHU

OyMaru, pe3uHKH, pa3Hble

00BsIcHATH Ha ocHoBe MKT

B COTPYJHHYECTBE C




HCTIapeHUsI OT pofa CIIMPTHI MPOIECCHI NCTIAPEHUS U YIHTEIIEM.
PKUAKOCTH, TIIOIIAIH €€ KOHIEHCAINU 1 [To3HaBaTenbHBIE:
[TOBEPXHOCTH U TTPOMUCXOSAIINE IIPY TOM  (OTIPEAENATH HOHSATHS,
TeMIIepaTypel M3MEHEHUS YHEPIHY; co31aBaTh 00OOIIECHNUS
BEISIBIISITE ¥ OOBSICHATD
(haxTOpBI, BIUSIONINE HA
CKOPOCTh UCTIAPEHUSI
14. Kunenne. Cchopmuposats 3HaHus o] JleMoHcTpanust 3HATH: ONpeesieHue PerynatuBHbIE: yIUTHIBATH [CaMOCTOATEIBHOC
VY nenpHas Temnora [kuneHud. HaydanTs: «M3yuenue nponecca  [IBICHUS KUIICHHUS, BEIZICTICHHBIC YUUTENIeM  (Th B
MapooOpa30BaHUs [ICCIIEIOBATh KUTICHHS BOJABD): TeMIIepaTypbl KUTICHHS, OPHUEHTHPHI JCHCTBUA B pHoOpeTeHNN
3aBHCUMOCTD JaT4YUK TeMIIepaTyphl, [yJeIbHOHN TEeIIo- ThI HOBOM y4eOHOM MaTepHalie[HOBBIX 3HAHUH 1
TeMIIepaTyphl KUAKOCTH | IITaTUB MapooOpa3oBaHUs; CUHHILY [B COTPYJHUYECTBE C [IPAKTHIECKHX
npu €€ KUIeHUu YHUBEPCAJIbHbIN, K0JI0A [M3MEPEHHs! YACIIbHOM YUUTENIEM. YMEHUH
(KOHJIEHCALlNH) OT CTEKJISTHHAS, TeIIOTHI TapooOpa3zoBanus |[lo3HaBaTeNbHBIC:
BPEMEHH; PACCUMTHIBATH | CIHMPTOBKA, HOBapeHHAsAM €€ QU3MYCCKUI CMBICI.  |ONPEACIIATh OHATHS,
KOJIMYECTBO TE IUIOTHI, colb 'YMeTh: 00BSICHSTH NMPOIECC |UCTIOTb30BATh 3HAKOBO-
HEeoOXoauMoe IS xunenus Ha ocHoBe MKT;  |cuMBonm4eckue cpencTsa,
MapooOpa3oBaHHs [10JIb30BATHCS TaOIHIEH B TOM YHCIIC MOJIEIH 1
BEILECTBA JAaHHON 3HAUCHUIT TeMIIepaTyphl CXEMBI, JUISl peLIeHHNs 3a1ad
MAacCBl; ONPEAEIISAT 10 KUTICHUS ¥ yIENbHOI
Talnuiie 3HaYeHUS TeIJIOTHI TAPOOOPa30BaHUs
TeMIIepaTypbl KUIIEHUS 1 PKHJIKOCTEH; CpaBHHBATh
Y IETBHON TETIOTHI Y I€TTbHBIE TETIIIOTHI
apooOpa3oBaHus apooOpa3oBaHus I
PKHIKOCTeHH; [Pa3IIMIHBIX BELIECTB U
yCTaHABIIBAThH [poIecC KUIECHUS B
MEKIIPEIMETHBIE CBSI3H 3aBUCHMOCTH OT Y/CJIbHOH
(DU3UKK M MaTeMaTHKH TEIIOTHI TApO0OPa30BaAHNS,;
[IpU PELIEHUN OIPENEIATh XapaKTep
rpaduuecknx 3agay TEIIOBBIX MTPOLIECCOB
(HarpeBaHue, OXJIAXKICHUE,
KUIICHUE, KOHACHCAIHS) 110
rpaduKy 3aBHCHMOCTH
TeMIIepaTypel TeIa OT
BpPEMEHH; IIPHMEHSITH
(hopmyiry st pacuéra
KOJIMYECTBA TEIJIOTHI,
HEO0OXOIMMOT0 IS
[pEBPAIICHNs BEIIECTBA B
Map 1 BBIAEISIOIETOCs MpU
ero KOHICHCAIUI
15. BnaxaoCTh CcopmupoBats 3HaHHS O|/laTINK TeMmepa- Typhl, [3HATH: ONpeIeICHHe PerynsTHBHBIC: yUUTHIBATS |Y O€XKIEHHOCTD B
BO3/yXa. BJI2)KHOCTH BO3/lyXa. TepMOMETP, MapJIsl, COCy1|adCOIIOTHO BIIaYKHOCTH BBIJICJICHHBIC YUUTEIEM HEOOXOIUMOCTH
®ponranbHas Hayuuts: onpenensTs mojc BOgoH BO3/yXa, OTHOCH- TEJIbHON |OPHEHTHPHI JEHCTBUA B [pa3yMHOTO
n1abopaTopHast Tabnuile MIOTHOCTh BIIQ)KHOCTH BO3/yXa. Y METhb: [HOBOM y4eOHOM MaTepuase|iCIoNb30BaHHs
paboTta HACBIILIEHHOT0 Mapa Mpu M3MEpSATh OTHOCUTENBHYIO  |B COTPYHHUYECTBE C TOCTHOKEHU
pa3HOI TeMIeparype; BIIQ)KHOCTh BO3/IyXa C HO-  |yIHUTENIEM. HAyKH 1
AHAIN3UPOBATH MOIIBIO ICHXPOMETPA; [To3HaBaTenbHBIE: TeXHOJIOTHH ISt
YCTPOWCTBO ¥ MPHHITHIT 0OBSCHATH 3aBHCHMOCTD OIIpEe/IeIISTh TIOHATHS, TanbHEHIIIero
IeWCTBUSI ICHXPO- OTHOCHTENNHHOI BITaXKHOCTH |HCIIONB30BAaTh 3HAKOBO-  [Pa3BUTHUS
MeTpa, BOJIOCHOTO BO3[yXa OT TEMIIEPATypbl  |CHMBOJIMUECKUE CPENICTBA, [4ETIOBEYECKOTO
THTPOMETpa; U3MEPSThH B TOM YHCJIE MOJIEITH 1 oG1ecTBa
OTHOCHUTENBHYIO CXEMBI, IS pELICHUS 3a1ad
BIIQKHOCTB BO3- J1yXa;
QHAIN3UPOBATH BIHSIHIE
BIT2)KHOCTHU BO3/yXa Ha
PKI3HEICSITEIILHOCTD
qeIoBeKa
TEIT/IOBBIE CBOHCTBA JXUJKOCTEH, TA30B U TBEPIBIX TEJI (1 u)
16. CBs13b MEXIY CchopmupoBats 3HaHMS  [leMOHCTpanus 3HaTh: MOHATHUS WACAIBHOTO |PeTyIATHBHBIE: YIUTHIBATH |Y 0K AEHHOCTD B

TapaMeTpamMu
COCTOSIHMS Ia3a.
IIpumenenue razos

00 K1eaaIbpHOM rase,
ra3oBbIX 3aKOHAX.
Hay4nts: nccinenoBath
17151 Ta3a TaHHOM MacChl
3aBUCUMOCTH: JIaBJICHUS
0T 00BEMa Ipu
MOCTOSTHHOM
Temmeparype, 00béma ot
TemMIiepa- Typhbl IpH
[TOCTOSIHHOM JIaBJICHHH,

JIaBJICHUS OT

«I3MeHeHne AaBIeHUs
raza ¢ U3SMCHCHHEM
00BEMa MPH IOCTOSTHHOM
TeMIIepaTypey: JaTdyuK
TaBJICHUS, JaTYUK
TEeMIIEPaTypBbl, IITaTUB,
cocy [l U AEMOHCTPaLUK
ra30BBIX 3aKOHOB, HACOC.
JlemoHcTpanus
«3MeHeHHe TaBIeHUS
raza ¢ U3SMCHCHHEM

ra3a; I30TePMHUIECKOTO,
M300apHOTO U H30XOPHOTO
[POIIECCOB; POPMYITHPOBKY
3axoHOB boiing —
Mapuorra, I'eii-JIroccaka,
[lapsisi, rpaHuILbl
MPUMEHUMOCTH JJAHHBIX
3aKOHOB. YMETh: OIUCHIBATh
SKCIIEPUMEHTHI,
MOATBEPIKIAIOIIHE 3aKOHBI

boits — Mapuorra, I'eii-

BEIJICIICHHBIC YYUTEIIEM
OpUEHTUPBI AEUCTBUS B
HOBOM y4eOHOM MaTtepuale
B COTPYJIHHYECTBE C
YUUTEIIEM.
[lo3HaBaTeIbHBIC:
OTIpENeNsATh NOHATHS,
HCII0JIb30BaTh 3HAKOBO-
CHMBOJTHYECKHE CPENICTBA,
B TOM YHCJIE MOJIEIIH 1

CXEMBI, JUISI pCHICHUA 3a/]a4

BO3MOKHOCTH
[TO3HAHUS
[IPUPOIBI




TeMIepaTypsl IpH
[IOCTOSTHHOM 00BbEME;
OOBSICHITE 3TH
3aBHCHMOCTH Ha OCHOBE
rmonoxxenuit MKT;
[IPUMCHSTH [TOJYYCHHBIC
3HAHUS K PEIICHUIO
3a1a4

TeMIepaTypbl IIPH
TIOCTOSIHHOM 00BEME»:
IaTYUK JaBICHUS, JATYUK
TeMIIePATYPbI, IITATUB,
CoCyT JUTS IGMOHCTPAIUK
ra30BBIX 3aKOHOB,
nmuHelika, cocyn] ¢ BOJOH,
CITUPTOBKA

Troccaxka, Ilapmns;
0OBSICHITH Ta30BbIC 3aKOHBI
Ha ocHOBe TonoxkeHnit MKT

QJIEKTPHYECKHUH TOK (10 4)

17. Cuna Toxa. CdopmupoBaTh 3HaHHS 0|laTYnK TOKA, aMIIEPMETP [3HATh: ONPECICHUE CHIIbI  [PerysIsITUBHBIC: CaMOCTOSITENILHOC
Awmriepmerp. CHJIe TOKa, IPUOOpe ISl [IBYXIIPEISIIbHBIH, TOKa; eAMHHILY M3MEPEHUs  [[UIAHUPOBATh CBOM T B
JlaGoparopnas M3MEPEHUS CUJIBI TOKA. |MUCTOYHHK MTUTAHUS, CHJIBI TOKA 1 €€ pu3HUecKuii |[eiicTBHS B COOTBETCTBUH C|IPHOOPETCHUN
pabota Ne 5 HayunTs: ompesiensaTe  [KOMIUIEKT POBOJOB, CMBICIT; (hOpMYJTy ISt MOCTaBJIEHHOM 3a1aueii 1 [HOBBIX 3HAHHMH U
«Cobopxka LICHY JENICHUS IIKANbl  [PE3UCTOPBI, KITF0Y OTIpEIeNICHNs CHIIBI TOKA;  |YCIOBHSMH €€ peamu3auu. [IPaKTHYECKUX
3JIEKTPUYECKOMN aMIepMeTpa; U3MepATh pudop ATt U3MEPEHHUS [lozHaBaTenbHbBIE: YMEHUI
LIeTIN ¥ U3MEPEHNe [CHITy TOKa Ha Pa3INIHBIX CHITBI TOKA; TIPaBHIIa PaOOTHI |0CYIIECTBISATH (PUKCAIIHIO
CHJTBI TOKA Ha Y4aCTKax JJIEKTPUICCKON c mprOopoM. YMeTh: HHpOpMaIn 00
pa3IUYHBIX €€ LIeTTH, 3aITUChIBATh [0JIE30BaThCS] aMIIEPMETPOM |OKPYIKAIOLIEM MHUPE C
y4JacTKax» pe3ysIbTaT ¢ yu4€ToM IUTS OTIpeZIeNIeHNs CHITBI TOKA|[TOMOIIBIO HHCTPYMEHTOB

[IOTPEIIHOCTH B IICTIH; OLICHUBATH MKT. KomMmyHHKaTHBHBIE:
MU3MEpPEHUs [pe3yJIbTaThl H3MEPEHHUI; OpraHU30BBIBATH yueOHOE
MPUMEHATh POpMYITy TSI |COTPYIHHYIECTBO U
pacuyéra CHIIBI TOKa COBMECTHYIO I€ATEIHHOCTh
C yUHUTEIIEM H
CBEpCTHUKAMH; PaboOTaTh
WHIUBHUYaTbHO U B
rpyrmnre

18. Onekrpuyeckoe  [ChopMupoBats 3HaHUS O|/]aTUMK HANPSDKEHHUS, 3HATH: ONpeeNieHne PerynsTuBHbIE: CaMoCTOSATETFHOC
HanpsDKEHHE. HaNpsDKCHUH, IPUOOpE  [BOJIIBTMETP HANPSDKEHUS; SIUHULLY [TAHUPOBATH CBOU Tb B
Bonber™merp. TS U3MEPEHUS IBYXTIpEIeTBHBIIH, M3MEPEHSI HATIPSDKEHUS M |ICUCTBHS B COOTBETCTBHH C|TPHOOPETCHUH
JlaGoparopHas HanpspkeHHs. HayunTe: |[MCTOYHHK MUTAHUS, ce pusnueckuii cMpICT; [TOCTaBJICHHOW 3aa4ell 1 [HOBBIX 3HAHUH U
pabota Ne 6 pacCUNTHIBATH 3HAUYEHHUS! |[KOMILIEKT IPOBOJIOB, (hopMyITy IUIS OTIpEIeNICHUs [yCIIOBUSIMU €€ pealTi3aliH. [IPaKTHIECKHUX
«3mepenne (DM3MYECKUX BEJIMYUH, [PE3UCTOPHI, KIIIOY HanpsokeHust; pubop s |[lo3HaBaTenbHbIC: YMeHUI
Hal'lpﬂ)KeHI/Iﬂ Ha BXOIAINX B d)OpMyJ'ly I/I3MepeHI/Iﬂ Hal'[pf[)KCHI/Iﬂ; OCyH_leCTBJ'lﬂT]) (I)chcaumo
pa3INYHBIX HATPSHKEHUS; U3MEPATH npasuia paboThl ¢ uHhopmauu oo
y4acTKax HaTpsDKEHHS Ha npubopoM YMeTb: OKpY’KaroILIeM MHpPE C
JEKTPUYECKOW  [pa3iIMYHBIX Y4acTKax [10J1630BaThCSl BOJIBTMETPOM |[IOMOIIBIO HHCTPYMEHTOB

19. LeTnn DIIEKTPUYECKOIT LIeTH; IUTSL onpeieNIeHUst MKT. KommyHUKaTHBHBIE:

3aIUCHIBATH PE3YJIBTAT C HATIPSDKECHUSA B 1ICTIH, OpPTaHU30BBIBATH yucOHOE
Y4ETOM ITOTPEIIHOCTH OLICHUBATH PE3YJIbTATHI COTPYAHHYECTBO U
n3MepeHHst M3MEpeHHH; IPUMEHSTh COBMECTHYIO JIeITEIIbHOCTD
(bopMyity U1t pacuera C y4uTelIeM U
HATPSOKCHUS CBEpPCTHHUKAMH; paboTaTh
MH/AWBUIYaJbHO U B
rpymnmne
20. |ComnpotuBiieHHE ChopmupoBath 3HaHus |[leMOHCTpanus 3HATh: ONpeeneHue PerynsTuBHbIC: YIUTHIBATH [CaMOCTOSATEIBHOC
[IPOBOAHUKA. 3aKOH (00 IEKTPHYECKOM «HccnenoBanne SIEKTPUIECKOTO CO- BBIJICIICHHBIEC YUUTEIIEM Tb B
Oma 171 y9acTKa  [CONPOTHBIICHUH, 3aKOHE [3aBUCHMOCTH CHJIBI TOKA [[IPOTUBIICHUS;, CAUHUILY OpPHEHTHPHI ACHCTBUS B proOpEeTCHUN
LIeTTH Oma. Hayuuts: B IIPOBOTHUKE OT M3MEpEHHsI COMTPOTUBIICHHS |[HOBOM y4eOHOM MaTepHaje|[HOBBIX 3HAHUH U
CCIIeIOBATh HATIPSDKCHHUSD: JaTYUK (M €€ QU3HYECKUN CMBICI; (B COTPYAHUYECTBE C MPaKTUIECKIX
3aBHCHMOCTH: CHJIBI TOKA|TOKa, TaTINK (bopMyMpoBKy 3akoHa OMa |yanTenem. YMEHHI

OT HANpPSDKCHUS Ha
y4acTKe LIeNH MU
[TOCTOSTHHOM
COTIPOTHBIICHUH; CHIIBI
TOKa OT CONPOTUBIICHUS
y4acTKa [end pu
[IOCTOSIHHOM
HaNpsHKEHUH HA 9TOM
y4acTKe; OOBSICHATD
NPUYMHY BO3HHKHOBEHHUS]
COTPOTHBIICHUS B
[IPOBOAHUKAX;
aCCUNTHIBATH 3HAUCHMS

HaNpsDKEHMs!, PE3UCTOP,
peocTar, HCTOYHUK
NHUTAaHUSL, KOMIUIEKT
[TPOBOJIOB, KITIOY

TS y4acTKa EMH. Y METh:
00BSICHATD IPUUUHY
BO3HUKHOBEHUS
CONPOTHBIICHHS; OTPEICTISATH|
1 CPaBHUBATH
COIPOTHBIICHUS
METaJINYECKHUX
MPOBOJHUKOB MO TpaduKy
3aBHCHMOCTH CHIJIBI TOKA OT
HAIPsOKEHNUS; BEIYHUCISITH
HEWU3BECTHLIE BEJIMYMHEL,
BXoJsIIKe B 3aKoH OMa 1y1st
ydacTka e

[lo3HaBaTeNbHEIE:
OIPEACIIATh IOHATHS,
HCII0JIb30BaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA,
B TOM YHCJIC MOACIH U
CXEMBI, U pCIICHUA 3a4a4




BEJIMYMH, BXOSIINX B
3akoH OMa U1 y4acTKa
LCTIH.

21. JlaGoparopHas Hayuuts: n3mepsaTsb JlaT4rk TOKa, JaTYUK 'YMmeTs: cobuparts PerysaTuBHbIE: CaMOCTOATEIILHOC
pabora Ne 7. COIIPOTUBJICHHUE HaNpsDKEHUS, aMIIEPMETP [3JIEKTPUUYECKYIO LIEMb 10 [UIaHUPOBATh CBOU Tb B
«M3mepenne [IPOBOJHUKA IIPU IBYXIIpECIIbHBbIH, 5IIEKTPUYECKOH cxeme; eliCTBUS B COOTBETCTBUHU C[IPUOOPETEHUN
CONPOTHBIICHHSI  [IOMOIIM BOJBTMETPA U [BOIBTMETP M0JIb30BaThCS [TOCTABJICHHOH 3a7a4eii U [HOBBIX 3HAHUH U
MPOBOJIHUKA MPH  [aMIIEPMETPa BYyXIpeaeIbHBIH, M3MEPUTETbHBIMU YCTIOBUSAMMU €€ peann3aluH. lIPaKTHIECKHX
TIOMOIIN [PE3UCTOPHI, HICTOYHUK  |[mpuOOopaMu Juist [To3HaBaTenbHBIC: YMEHHI
BOJIBTMETpA H MTUTaHUS, KOMIUIEKT OIIpe/IeIICHUS OCYIIECTBIIATH (PHKCALIUIO
amIepMeTpa» [IPOBOJIOB, KIIIOY COIPOTHBIICHHMS IPOBOIHHUKA[TH(POPMALUH 00

OKpYKaroLeM MHpPE ¢
[TOMOILBIO HUHCTPYMEHTOB
MKT. KoMmMyHUKaTHBHBIE:
OpPTaHU30BBIBATH yucOHOE
COTPYAHHYECTBO U
COBMECTHYIO JICITEIILHOCTD
C yUHUTEIIEM H
CBEpPCTHUKaMU; paboTaTh
MHIIBHTYaTbHO H B
rpyIime

22. Pacuér CdopmupoBath 3HaHHS 0|[]aTuUK TOKa, peocTaT,  [3HATh: ONpeJeIeHne Perynarusnele: CaMoCTOSITENIEHOC
COIPOTHBIICHHSI  [pacdyéTe CONPOTUBIICHNUS [ICTOYHHUK ITHTaHUS, Y I€TBHOTO CONIPOTHUBIICHNUS [[UIAHUPOBATH CBOH Th B
MIPOBOJTHHKA. MpoBogHKKA. HayduTs: |[KOMIUIEKT MPOBOJOB, [POBOJHUKA; €IUHUILY eHCTBHS B COOTBETCTBUH C[IPHOOPETECHUH
Peocratsl. CCIICI0BAaTh KITI0Y U3MEpEeHUs yJeIbHOTO [1OCTAaBJICHHOM 3a7ladeii U [HOBBIX 3HAHUU U
JlaGoparopHas 3aBHCHMOCTD COIPOTHBIICHHMS IIPOBOTHHUKA|yCIIOBUSIMH €€ peasT3aIiH. [IPaKTHIECKHUX
pabora Ne 8. CONPOTUBIICHUS u ee pusmyeckuii cMbicn;  |[To3HaBaTesbHEIE: YMEHUH
«PerynupoBaHue |[IpOBOJHHKA OT €rO (hopmyity st pacuéra OCYIIECTBIIATH (PUKCALUIO
CHJIBI TOKA B IIEMH  [yA€IBHOTO COIPOTHBIICHUS uHpopManuu 00
C TTIOMOIIBIO COITPOTUBIICHUS, IIIUHEI [POBOJIHUKA. Y METh: OKpPY’KaIOILEM MHUpE C
peocrartay [IPOBOJHMKA U TUIOMIATN BBIYHCIISITH CONIPOTUBIICHAE |[[OMOIIBIO HHCTPYMEHTOB

€ro onepeyHoro MIPOBOIAHUKA; OOBSICHATH MKT. KomMyHUKaTHBHEIE:
CeueHMsI; BBIYUCIIATD yCTPOICTBO U IPHHIUIL YMEHHE OPTraHU30BBIBATH
COIPOTHBIIEHNE MeHCTBUSI PeocTaTa; yaeOHOE COTpYTHHIECTBO 1]
[POBOJHUKA; OOBSACHATD [peryaupoBaTh CUIIy TOKa B |COBMECTHYIO J€ATEIbHOCTD
YCTPOICTBO U MPHUHIUII LIeNK C IOMOIIBIO PEOCTaTa |C yUUTEIEM U
IEeHCTBUS PeocTaTa; CBEPCTHUKAMU; paboTaTh
[pEryJIMpoBaTh CUIIy TOKa WHIUBUYAIILHO U B
B IIEIH C IOMOIIBIO rpymrme

eocTaTa

23. JlaGoparopHas CchopmupoBats 3HaHHs O|/laTUNK TOKa, TATIMK 3HATh: 3aKOHBI PerynsaTuBHbIE: CaMoCTOSATETBHOC
pabota Ne 9. 3aKOHAX HAIpPSDKEHUS, aMIEPMETp [[IOCIE0BATENBHOTO [IAaHAPOBATH CBOM Tb B
«3yuenue [0CJIE10BATENBHOTO IBYXTIpeaeIbHbIH, COCIMHEHUS POBOTHUKOB. |IEHCTBUS B COOTBETCTBUH C{IPHOOPETEHUU
MOCJIEJOBATEILHOT [COSIMHEHHUS BOJIBTMETP 'YMeETh: OOBICHATE [MOCTABJIEHHOM 3aJa4Yeil U |HOBBLIX 3HAHUM U
0 COCJIMHEHUS [POBOJHNKOB. HayduTs: [IBYXIpenenbHbIH, 0COOEHHOCTH YCTOBHSAMH €€ peann3anui. IPaKTHIECKIX
TIPOBOJHHUKOB) 1ICCIIEI0BATh [PE3UCTOPHI, HICTOYHUK  |TOCIIE€A0BATEIBHOTO [lo3HaBaTenbHBIE: yMeHHI

[OCIIeIOBATEILHOE MTUTaHUS, KOMIUIEKT COCTMHEHHS IIPOBOTHUKOB; |OCYIIECTBIISTE (DHKCALIUIO
coenHeHNE [IPOBOJIOB, KITFIOY mpuMeHsTh 3akoH OMa 11t [uH(opManuu 06
[IPOBOJHUKOB; U3MEPATH ydacTKa LeTU U 3aKOHbI OKpY’KarolleM MUpPE C
CUILy TOKa 1 [10CJ1E/I0BATENBHOTO [TOMOILbI0 UHCTPYMEHTOB
HAIIPSHKEHUE,; BBIYUCIIATH COCAMHCHUA 11 PEHICHUS HKT. KOMMyHI/lKaTPIBHbIe:
COIIPOTUBJICHHUE 3anay; coouparb OpraHU30BBIBaTH yueOHOE
[IPOBOJHUKA PIEKTPUIECKYIO LIETb 1 COTPYAHHYECTBO U
[POBEPSITH COBMECTHYIO JICATEIBHOCTD
HKCTICPHIMEHTAIBHO C yUHUTENIEM H
3aKOHOMEPHOCTH CBEpPCTHUKAMU; paboTaTh
MOCJIE/I0BATENILHOTO MH/AUBUYyaIbHO U B
COCMHECHUS rpymnime

24, JlaGoparopHas CdopmupoBats 3HaHHA 0|[laTUnK TOKa, JATIUK 3HATH: 3aKOHBI PerynsatuBHbIE: CaMOCTOSATETBHOC
pabora Ne 10. 3aKOHAX MapauIeJIbHOrO |HANPSDKEHUS, aMIepMETp [apauIeIbHOrO COeIUHEHUS [INTAHUPOBATh CBOU Tb B
«U3yqyenne COCTMHEHHUS BYyXIpeaeTIbHBIH, TIPOBOJTHUKOB. Y METh: EeHCTBHS B COOTBETCTBUH C[IPHOOPETCHUH
MapajuienbHOTO  [IPOBOAHUKOB. HayunTs: [BOIBTMETp 0OBSACHATE OCOOCHHOCTH [TOCTABIICHHOH 3a7a4eii U [HOBBIX 3HAHUH 1
COCMHECHUS CCIIC0BATh NIBYXIIpECIIbHBIH, [apajIeIbHOrO COSAUHEHUS |yCIOBUSAMU €€ pealu3alluy. [IPaKTHIECKUX
MIPOBOJHUKOBY apajjieIbHOE [PE3UCTOPBL, UICTOUYHUK  [IPOBOJHUKOB; NpUMeHATh |[lo3HaBaTenbHbIE: YMEHHI

COC/IMHEHUE MUTAHUS, KOMIUIEKT 3aKoH OMa Ju1sl yyacTka OCYIIECTRIIATH (PUKCALIHIO

[1POBO/IHUKOB; U3MEPSThH
CHITy TOKa 1
HaNpsDKECHHUE; BBIYUCIATD
COIPOTHBIICHUE
[IPOBOAHUKA

IPOBOJOB, KIIHOY

LTI ¥ 3aKOHbI
MapasieIbHOrO COSIUHEHUS
TUISL pelIeHns 3a/1ad;
COOMpPATh IEKTPHUUECKYIO
[IeTTb 1 TIPOBEPSTH
PKCHEPUMEHTAIbHO

3aKOHOMEPHOCTH

nHhopMauu o6
OKpY>KaroleM MUpE

C MOMOIIBIO HHCTPYMEHTOB
MNKT. KomMmyHUKaTUBHBIE:
OpPTaHU30BBIBATH yucOHOE
COTPYAHHYECTBO U

COBMECTHYIO JCATCIIbHOCTD




MapayuICJIbHOTIO COEANHECHUA

C yUUTENIEM U
CBEpCTHUKaMHU; PaboOTaTh
MH/IMBHUIYalbHO U B
rpymnme

25. JlaGoparopHast CdopmupoBath 3HaHus 0|[laTUNK TOKA, TATIHK 3HaTh: onpeneieHue padoThl |PerynsaTuBHbIC: CaMOCTOSITENILHOC
pabota Ne 11. paboTe ¥ MOITHOCTH HaIpsDKEHUS, aMIIEpMETp [ MOIHOCTH IUIAaHUPOBATh CBOU Tb B
26. «H3mepenne HIIEKTPUYECKOTO TOKA,  [IBYXIIPEIEIbHBIN, PIIEKTPHIECKOTO TOKa; elCTBHS B COOTBETCTBUH C[IPUOOPETCHUH
paboTel U 3akoHe Jxoynsa — BOJIbTMETP €IMHULIbI U3MEPEHUS [IOCTaBJICHHOM 3a/1a- Y€l U |[HOBBIX 3HAHUHN U
MOIITHOCTH Jlenmna. Hayauts: BYyXIpeaeIbHBIIH, [pabOTHI M MOITHOCTH YCIOBHSAMH €€ peann3anuH. IPaKTHIECKIX
JNEKTPUIECKOTO  |0OBSCHATH SIBICHHUE TaMI0YKa, HICTOYHUK PIIEKTpHIecKOoro Toka ¥ ux |[lo3HaBaTenbHBIE: YMEHHit
TOKay HarpeBaHHs IPOBOAHHKA [TNTAHHsI, KOMIUICKT (br3MYecKHii CMBICT; OCYIIECTBIIATH (PUKCALUIO
DIIEKTPUYECKUM TOKOM; [IPOBOJIOB, KITIOY (hopMyiy 1uIs onpesiesieHus [MHpOpManuH 00
[pacCUUTBHIBATh 3HAYCHHUS [paboThI U MOLIHOCTH OKpY’KarolleM MUpe C
(DU3MYECKUX BEINYMH, SIIEKTPUYECKOr0 TOKA; [IOMOIIbIO HHCTPYMEHTOB
BXOAALINX B GOPMYITy npubopsr g u3mepenns  |UKT. KommyHuKaTUBHBIE:
paboThI ¥ MOILITHOCTH paboThI, GOPMYIUPOBKY OpPTraHU30BBIBATH yueOHOE
HIIEKTPUIECKOTO TOKa, 3akoHa [xoyns — JIeHna.  |[COTpYIHHUYECTBO H
3akoH JIxoymst — 'YMeTh: OOBSICHATE SIBICHHE |COBMECTHYIO AESTEILHOCTD
Jlenna; uccienoBarh HarpeBaHWs IPOBOAHUKA  |C yUHUTEIEM U
3aBHCHMOCTD DIICKTPUIECKUM TOKOM; CBEpPCTHUKAMU; paboTaTh
TEMIICPATYPhI PaCCUMThIBATb 3HAYCHUA WHIAUBHUAYaJIbHO U B
[IPOBOJHUKA OT CHJIBI (DM3MYECKHUX BEJINYHH, rpymrme
TOKa B HEM BXOIALINX B GOpMyIIbI
[paboThI U MOIIHOCTH
PIIEKTPUIECKOTO TOKA, 3aKOH
skoynsg — JleHna
OJIEKTPOMAI'HUTHBIE ABJIEHUA (4 u)
27. [ocrosiHHbIE CdopmupoBats 3HaHHA 0|[leMOHCTpanus 3HATH: ONpeeNieHne PerynsaTuBHBIE: yIUTHIBATH [CaMOCTOATELHOC
MAarHuThL. [IOCTOSIHHBIX MarHuTax, |«M3mepenue mons MOHSTHIA: CEBEPHBIN U BBIZICTICHHBIC YUUTENIEM Tb B
Mar=auTHoe 1oje [MarHUTHOM IIOJIe. MTOCTOSIHHOTO MAarHUTA»: [FOXXHBIH MarHUTHBIE TTOJIIOCA,[0OPHEHTUPHI ICHCTBUS MprHoOpeTeHnn
Hayuuts: HaOmo#aTh  [aTYNK MAarHUTHOTO MarHUTHOE TI0JIE, JINHUH B HOBOM y4eOHOM HOBBIX 3HAHUH U
B3aNMOJICHICTBUE 10J151, TOCTOSIHHBIH MarHuT- HOW MHIYKINH; KaK [MaTepHae B MPAaKTHIECKHUX
[IOCTOSIHHBIX MarHUTOB; [MarHUT ITOJIOCOBOIT B3aHMOJICHCTBYIOT COTPYIHHYECTBE C yMeHui
OIIPEACIIATH I1OJIF0Ca TIOCTOAHHBIC MArHUThI. YUUTCIIEM.
[OCTOSIHHBIX MarHUTOB 'YMeTb: 00BACHATh [lo3HaBaTenbHbIE:
[0 HATPABJICHUIO JINHUH B3alMOJICHCTBHE OIIpEe/IeNSATh TIOHATHS;
MarHUTHON WHIYKIHH [OCTOSIHHBIX MarHUTOB; yCTaHaBIMBATh AHAJIOTHH;
VUTH HaIlpaBJICHUE QHAIN3UPOBATh U CTPOUTH  |[IOHUMATH Pa3IUIUs MEXKILY|
BEKTOpa MarHUTHON KapTUHBI JINHUHM HHAYKIWA |NCXOXHBIMH (haKTaMH U
WHYKIHHU 110 U3BECTHBIM| MarHUTHOTO OIS TUIIOTE3aMHU JUTS UX
[10JTI0CaM MarHHTa; 0OBSICHEHNS,
CTPOUTH M300paKeHUS TEOPETHUECKUMHU
MAarHUTHBIX ITOJIEH MOICISIMU U p€aJIbHbIMH
[TOCTOSIHHBIX MarHUTOB C 00BEKTaMH
TOMOIIBIO JTUHUHI
MarHNTHON MHIYKIIHH
28. JlaGoparopHas CchopmupoBats 3HaHHS O|/IaTINK MarHUTHOTO 3HaTh: O CylIeCTBOBaHUU  |PerynsaTuBHbIC: CaMOCTOATEILHOC
pabora Ne 12. MarHUTHOM I10JI€ 3EMIIH. |IT0JIs1, IIOCTOSTHHBIN MarHUTHOTO MOJIs 3eMJIH; [JIAHUPOBAThH CBOU Tb B
«M3yuenue Hayuuts: uccienoBath |MarHUT II0JIOCOBOM, 0COOCHHOCTH MarHUTHOTO  |ICHCTBHS B COOTBETCTBHUH C[IPHOOPETEHUN
MarHUTHOTO TOJISI |CBOMCTBA MOCTOSHHBIX  [TMHEWKA N3MEpUTEIbHAs [0S 3eMIH. Y METh: [1OCTaBJICHHOM 3a7la4eii U [HOBBIX 3HAHUH U
MOCTOSIHHBIX MarHuTOB; MONyYaTh pccreoBaTh CBOMCTBA YCTOBUSAMMU €€ peann3aluH. lIPaKTHIECKHX
MarHuTOBY. KapTHHBI HX MarHUTHBIX TTOCTOSIHHBIX MAarHUTOB; [To3HaBaTenbHBIC: YMEHHI
Mar=uTHOe 1oje  [Honel [OJTy4aTh KAPTHHBI HX OCYIIECTBIIATH (DHKCALTUIO
3emn. MarHUTHBIX HOJICH nHpopmarmu 06
29. Mar=utHbIe OKpY’KaroLeM MHpE ¢
HOJIOCHI 3EMITH. MOMOIL[bIO HHCTPYMEHTOB
MarunutHble MKT. KoMmMyHUKaTHBHBIE:
AQHOMAJTUH. OpraHU30BBIBATH yUeOHOE
MarnutHsle 6ypu COTPYAHHYECTBO U
COBMECTHYIO JICITEIIBHOCTD
C yUHUTEIIEM H
CBEpPCTHUKaMU; paboTaTh
MHIIBHTYaTEHO H B
rpyIime
30. MarnutHoe nonie  (CopmupoBats 3HaHHs o/[eMOHCTpaIHs 3HaTh: CUJIOBYIO PerynsatuBHble: yuuThIBaTh [CaMOCTOSITEIBHOC
JNEKTPUIECKOTO  [MATHUTHOM IOJIe «/I3MepeHre MarHUTHOTO [XapaKTEPHUCTUKY BBIZICTICHHBIC YIUTENIEM Tb B
TOKa HIEKTPUYECKOTO TOKA.  [TTOJISI BOKPYT MPOBOAHHKA [MATHUTHOTO TOJIS; OPHUEHTHPHI JEHCTBHSA B MprHoOpeTeHnn
Hayuuts: mpoBoIUTh C TOKOM»: TaTIHK OIIpEe/IeJICHNE MO IS HOBOM y4eOHOM MaTepHaJIe[HOBBIX 3HAHUH 1
KCTICPHIMEHTHI, MarHUTHOTO ITOJISL, 1BA  [MHYKIIHH MarHUTHOTO B COTPYAHHUECTBE C MIPAaKTHIECKHX
TOKa3bIBAOLIME [TaTHBA, KOMIUICKT [10J151; €€ eAUHUILY YUHUTEIIEM. yMEHHI
CylLllecTBOBaHHE [IPOBOJIOB, HCTOYHUK 3MEpPEHHUSL. [lo3HaBaTenbHbIE:




MarHUTHOTO MOJIS TOKA, KITIOT 'YMeTh: onpenensTh OIIpEe/IeNSATh TIOHATHS;
BOKPYT IIPOBOJIHHKA C HaIrpaBJICHUE TUHAN yCTaHaBIMBATh AHAJIOTHHY;
TOKOM; OTIPENETISATh MarHUTHON WHTYKITN [TOHMMATh Pa3IHIAST MEXTY|
HaINpaBJICHNE JTHHAN MarHUTHOTO OIS MCXOTHBIMH (haKTaMH U
MarHATHON WHITYKIIMH [OCTOSIHHOTO TOKa ¥ TUIIOTE3aMH JUTS UX
MarHATHOTO OIS HaIlpaBJICHUE TOKA B 0OBSICHEHNS,
[MOCTOSIHHOI'O TOKa, [IPOBOHHUKE IO TPABHITY TEOPETHYCCKUMHU
VCIIONB3Ys TIPaBUIIO OypaBunka MOJICJISIMU M PeaIbHBIMU
OypaBuHKa 00BEKTaMK

34KOHbI MEXAHUKH (2 u)

31. JlaboparopHas Hayuuth: u3mepsth [lItaTuB MabopaTopHBId, [YMETh: ONpPENENATh PerynsTuBHbIE: CaMOCTOSITENIHOC
pabora Ne 13. YCKOpEHHE Tella IIPU ero [MEeXaHH4YecKas CKaMbs, |[yCKOPEHHE [UIAHUPOBATh CBOU Tb B
«HccnenoBanne  |paBHOYCKOPEHHOM OpYCOK JepEeBsHHBII, [PaBHOYCKOPEHHOTO NeHCTBYSI B COOTBETCTBHH C{ITPHOOPETECHNH
PaBHOYCKOPEHHOT'O [[IPSIMOJIMHENHOM 2JIEKTPOHHBIN IBUKEHUS TP TOMOIIIU MOCTABJICHHOM 33/1a4eil 1 [HOBBIX 3HAHUH U
TIPSIMOJIMHEHHOTO  |IBHKEHUH CeKyHIOMEp C CEKyHJOMEepa M JINHEHKH;  [yCIOBUSIMH €€ peai3aliH. [IPaKTHIECKHUX
JIBIDKEHHSD) aTINKaMH, 3aIiChHIBaTh NMOMYYeHHBIH  |KOMMyHHKaTUBHEIE: YMEHHI

MarHATOYIpaBIsieMble  [pe3yJIbTAT B BHIE TAOIHIIBI, (OpPraHW30BHIBATH yueOHOE
repKOHOBBIE TaTYMKU (hOpMyYJIMpPOBATH BBIBOZ O  |COTPYAHHYECTBO U
32. CeKyHiomMepa BBIMOJTHEHHOMN padoTe 1 COBMECTHYIO JIESITENTbHOCTh
AHAIN3UPOBATh MOTYUYEHHBIE|C YUUTEIEM H
PE3yIbTATHI CBEPCTHUKAaMU; paboTaTh
MHIIBHTYaTbHO U B
rpymme
MEXAHUYECKUE KOJIEBAHUA U BOJIHBI (3 u)

33. Maremarnueckuii |ChopmupoBats 3HaHUS o|/leMoHCTpanuu 3HATH: ONpeesicHHe PerynsatuBHbIC: yIUTHIBATH [CaMOCTOATEILHOC
U TIPY>KMHHBIA KoJIe0aTETbHOM «Konebanus HUTSIHOTO  [KOJIEOATEIBHOTO IBHKEHMS; [BBIACICHHBIE yUUTETIEM  (Th B
MasITHUKH IBIDKCHHH, MasITHUKA X CBOOOHBIE [dTO COOOM MPENCTaBIAIOT  |[OPHEHTHUPHI ICHCTBUS B pHoOpeTeHNN

MaTeMaTHIEeCKOM 1 KoneOaHus Tpy3a Ha MaTeMaTHIECKHI MasTHUK, |[HOBOM y4eOHOM MaTepualie|[HOBBIX 3HAHHH U
[PY>XMHHOM MasiTHUKAX. [IPY>KHHE»: TaTUNK [pY>XUHHBIA MasTHHK, B COTPYAHHYECTBE C [IPAaKTHIECKHX
Hayuuts: 00BSCHATD YCKOPEHHUS, IIITAaTUB C CcBOOO/THEIE KOJIeOaHus, yIHUTEIIEM. YMEHHI
KoJ1e0aHMsl MasITHUKA;  [KPEHeKOoM, Habop rpy30B,[rapMoHuueckue Koiaebanus; [lo3HaBaTenbHbIe:
QHAIM3UPOBATh YCIOBHS [HUTH, HAOOP NPYKUH OIIpE/ICJICHNS CMEIICHUS U |OTIPEe/IeIIsITh TIOHATHS,
BO3HHKHOBEHUS AMILUTUTY 16 KOJICOaHUH. co371aBaTh 0000IIEHNS,
CBOOOIHBIX KOJIeOaHui 'YMeTb: 00BACHATH yCTaHABIMBATh AHAJIOTHU
MaTeMaTHIEeCKOTO U YCTaHOBJIEHHS KOIeOaHmit
[PY>XUHHOTO MasTHIKOB pY>XUHHOTO H

MaTeMaTH4ECKOTO

MasiTHUKOB, IPUIUHY

3aTyXxaHusl KOJIeOaHUH

34. JlaGoparopHas Hayuuts: uccnenosatb |JlaboparopHas pabota  [YMeTb: coOUpaTh yCTaHOBKY [PeryssTHBHBIC: CaMoCTOSATETBHOC
pabota Ne 14. 3aBUCHMOCTH mepruona  |«M3ydeHne konebaHui [0 ONMUCAHUIO; MPOBOAUT  [[NTAHUPOBATH CBOM Tb B

35. «H3yqyenne KoNeOaHM MasTHHKA OT [TPy3a Ha MPY>KHHEN: HaOoIeHNs KoneOaHuii;  |IefCTBHS B COOTBETCTBHUH C[IPHOOpETEHHN
KoJseOaHmit €ro JJIMHBI U aMIUIHTYABI[KOMITBIOTED, JaTIuK M3MEpATh NEPH Of ¥ 9aCTOTY|[OCTaBICHHOM 3a/1aueii 1 [HOBBIX 3HAHHUH H
MaTEeMaTHIeCKOTO [KoJIeOaHMIA; NCCIeT0BATh|yCKOPEHHS, IIITATUB C KoJIeOaHMH YCIOBHSMH €€ pean3anii. IPaKTHIECKIX
U [IPY>XKMHHOTO 3aBHCHUMOCTD IIEpHOJa  [KPETeKoM, Habop MaTeMaTH4ECKOTO U [To3HaBaTeNbHBIC: yMEHHI
MasITHHKOBY» KoJIeOaHMH NPY>KUHHOTO [IIPY>KHH pa3HON NPY>XWHHOTO MAsITHUKOB;  |OCYIIECTBIISTH (PHKCALUIO

MasTHUKA OT MacChl
rpy3a 1 »KECTKOCTU
[IPyKHHBI

be3orMmeTouHOE OllEHUBAHUE.

PKECTKOCTH, HAOODP IPy30B
no 100 r. JlaboparopHas
pabora «/3yueHne
KoNeOaHUH HUTSIHOTO
MasITHAKA»: KOMITBIOTED,

KPIOYKOM, JIETKas U
HEPaCTsHKUMasi HUTb,
pyJieTKa

TATIUK YCKOPEHUS, TPY3 C

0OBSCHATH MOJTydEHHbIE
[pE3yNIBTaThI

5. Kpumepuu ouenueanusi.

undopmaiuu o6
OKpYXKaIoIeM MUPE C
[TOMOIIBIO HHCTPYMEHTOB
MKT. KomMyHUKaTHBHEBIE:
OpraHU30BBIBAThH yueOHOE
COTPYJHUYECTBO U
COBMECTHYIO JI€STEIIbHOCTD
C yYHUTENEM U
CBEpCTHUKaMHU; paboTaTh
UHAUBUAYAJILHO U B

rpymrme

6. Onucanue mamepuaibvno-mexnuueckou oazvt «lllkonvnozo Keanmopuymay,
UCROJIb3YEMO20 01 PEanU3auu _00pa3o6ameabHblx nPO2PamMm

8 pamKax npenodasanus uzuxu

1. KOMIUIEKT CONyTCTBYIOIIMX 3JIEMEHTOB JIJIsl SKCIICPUMEHTOB 110 MEXaHHUKE:

B coctaB koMImiekTa BXOJAT YeThipe Habopa. PaccMoTprM coCTaB BXOSIIETO B HUX 000PY/IOBAHMSL.
Ha6op Ne 1




* Bechl anekTpoHHbIE yueOHBIC

* smepurenbHbid AHIAP (006EM 250 M)

* 2 MIACTUKOBBIX cTakaHa (00BEM 300 Mt KaxkIbIi)

* Jluramometp Ne 1 (mpenen mzmepenus 1 H)

» {unamometp Ne 2 (mpenen nusmepenus 5 H)

* ['py3 munmuaApudeckuii u3 ctanu: V = (25,0 £ 0,3) cm3, m = (195 £ 2) 1, ¢ Kproukom

* ['py3 nmnuHIpuueckuil u3 amoMuHueBoro cmiasa: V =(25,0+£0,7)cm3, m=(70+2) r

* ['py3 MuIMHAPHUYECKUN U3 cieMabHOro miactuka: V = (56,0 £ 1,8) cM3, m= (66 +2) T
* ['py3 muuHapudeckuid u3 amomunueBoro cmasa: V= (34,0£0,7)cm3, m=(95£2)r

* [ToBapenHas cosb B KoHTeHEepe u3 [IBX

* [Tanouka i nepeMenIuBaHus, HUTh

Ha6op Ne 2

* [IITaTuB 1aOOpaTOPHBI C AepKaTeieM

* Jluramometp Ne 1 (mpenen mzmepenus 1 H)

» lunamometp Ne 2 (npenen usmepenus S5 H)

* 2 IPY>KUHBI Ha TUTaHIIETe: KECTKOCTD NMPYykUHBI Ne 1 (50 £ 2) H/m, xéctkocth npysxkuabl Ne 2 (10 +2) H/m
* 3 rpy3a maccoit (100 £ 2) r kaxabi

* HaGop rpy3oB, 0603HaueHHBIX No 4, 5, 6 1 3aKpenIEHHBIX Ha KPIOUKe

* JIuneiika ruiactukoBas (anuHa 300 Mm)

* TpancnopTup MeTaTTMUECKUN

* bpycok nepeBsinHbIl Maccoi (50 £ 5) r ¢ KprOUKOM U HUTHIO

* Hanpag:sroniasi ¢ "3BMepUTENbHOM 1IKaIon

HaGop Ne 3

* [IITaTuB mabopaTopHBIi ¢ MypTOMH

* Poruar ¢ kpersieHus MU 1715 TPy30B

* biiok moABMKHBIM

* bjIoK HEMOIBUKHBIN

* Huth (nnmuHa He MeHee 1,2 M)

* 3 HMIMHAPUYECKHUX rpy3a u3 ctanu Mmaccor (100 £ 2) r kax b

* JluHamMoMeTp TUTaHIIeTHBIN (Tipenen u3mepenus 5 H)

* JIuneiika ruiactukoBas (anuHa 300 Mm)

* TpancnopTup MeTaTTMUECKUN

HaGop Ne 4

* DJIEKTPOHHBIN CEKYHJIOMEp C JaTYMKaMU (YKOMIUIEKTOBAH JIEMEHTAMU TUTAHUSA)

* MarauToymnpaBisieMble TePKOHOBBIC JATYUKH CEKyHJIOMEpa (IaTYUKH ¢ KPYTOBOM 30HON 4yBCTBHTEIBHOCTH)
* Mexannueckas ckambs (aauHa 700 MM)

* bpycok nepeBsiHHBINA: m = (50 + 2 1)

* [IITaTuB mabopaTopHBIi ¢ MypTOM

* TpancnopTup MeTaUIMYECKUI

* Huth (nnmuHa He MeHee 1,2 M)

* Jlenta mepnas (qymna 1000 Mm)

* 4 MUIUHAPUYECKHUX Tpy3a u3 ctanmu Maccor (100 £ 2) T kaxapIi

* 2 Ipy>XHUHBI: )KECTKOCTH MPYKUHBI N 1 (50 £ 2) H/Mm, sxéctrocTs npykunbl Ne 2 (20 +2) H/m
* ['py3 munmuaapudeckuit Maccoi (100 £ 2) T ¢ KprouKom

* TpyOka anroMuHuEBas

JlaTunk aGCOMIOTHOTO aBICHHUS

JlaTuuk nosioxeHus (MarHUTHBIN)

KoMIUIEKT cOmyTCTBYIOMIMX 3JIEMEHTOB JIJISl SKCIIEPUMEHTOB T10 3JIEKTPOJUHAMUKE

B cocraB KoMIUIEKTa BXOST CIIEAYIONINE MPUOOPHI M MaTepUAIIbI.

* MlcTOYHMK MUTaHUSI TOCTOSTHHOTO U IEPEMEHHOT0 TOKa 100 OaTapeiHblii 010K

* BonpT™meTp AByXnpenenbHbIi: npenen nsmepenus 3 B, nena nenenus mkansl C = 0,1 B; npenen usmepenus 6
B, nena nenenus mkanel C =0,2 B

* AMrniepMeTp ABYXIIpeenbHbIN: peaen n3mMepenus 3 A, nena nenenuns mkansl C = 0,1 A; npeaen nuzaMepeHust
0,6 A, nena genenns mkainel C = 0,02 A

* Pesuctop R1 conportusnenuem (4,7 + 0,5) Om



* Pesuctop R2 conpotusnenuem (5,7 + 0,6) Om

* Pesucrop R3 conporusnennem (8,2 + 0,8) Om

* HaGop 13 3 mpoBOJIOYHBIX PE3UCTOPOB

* DJIEMEHT 2JIeKTpUUYeCcKol 1ienu (peocrar) conpoTuiaecHueM 10 Om
» Kitrou 171 pa3sMbIKaHUS YU 3aMBIKAHUS 3JIEKTPUUECKON LENH

» Kommnekt mpoBoioB

« JJamnouka HanpspbkeHueM 4,8 B

7. Jlucm xoppexuuu Paboueit npozpammut

Ne mpukasa nupexropa mkoissl | Bung koppeknuun Homepa u Temsl ypoKOB, KOTOpbIE
Ha OCHOBE KOTOPOI'0 BHECEHBI | (COBMELICHHUE, IIOABEPIIIUCH KOPPEKLIUU
M3MEHEHUs B pabouyro UCIIOJIb30BaHUE PE3epBa)

porpammy




