


HHOACHUTEJIBHASA 3ATINCKA

PabGouass mporpamma kypca paspaborana B cootBerctBuu ¢ ®I'OC COO, npukazom
Munuctepctsa nnpocseieHuss PO ot 11.12.2020 Ne712 «O BHeCeHMH U3MEHEHU B HEKOTOPbIE
denepanbHble TOCYIAPCTBEHHBIC 00pa3oBaTeNbHBIC CTAaHAAPTHI 00IEro oOpa3oBaHHS IO
BOMPOCAM BOCIUTAHUS OOYYaIOIIUXCS», HA OCHOBE aBTOPCKON MPOrpamMMBbl 3JIEKTUBHOTO Kypca
s obyuatonmmxcst 10-11 kmaccoB «Metonsl pemieHus (U3MYECKHX 3a/1au», aBTOPHI
nporpammsl: B. A. Opnos, FO. A. CaypoB. DiektuBHbIe Kypchl. Dusnka. 9-11 ki1 [Ipodunsaoe
obyuenwue / coct. B.A. KopoBun. — M.: JIpoda.

Kosm4yecTBO y4eOHBIX 4aCOB
[Iporpamma Kypca paccunTana Ha 68 4acoB U B COOTBETCTBHH ¢ y4eOHBIM I1aHoM OY
MOXeT OBITh peajn3oBaHa B AByX BapuanTax: 1 yac B Hexemto B 10 - 11 xnaccax (34 4. B rof,
68 yacoB — 3a 2 roya) uim 2 yaca B Henento B 10 kimacce wim B 11 kiacce, 68 vacos 3a 1 rox, B
TOM YHKCJIE Ha MPOBEJECHUE KOHTPOJIBHBIX padOT — 6 4acoB.

y‘leﬁHO'MeTOIII/I‘leCKI/Iﬁ KOMILJIIEKT

C.M. Ko3zemn, B.A. Koposun, B.A. Opnos, U.A. Uoronesuy, B.I1. Cnoboasnun, ®Gusuka. 10- 11
k1. COOpHUK 3a/1a4 M 3aJ]aHU# C OTBETaMH | pelieHussMu. M.: MHeMO3HHa.

PE3YJIBTATBI OCBOEHUA KYPCA

JIMYHOCTHBIE:

IIarpuoTrnyeckoe BocnuTAHHKE:

—TIpOSBJICHUE MHTEpECa K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
¢buznyeckol HayKu;

—IIEHHOCTHOE  OTHOIIEHHE K  JIOCTHXKEHHMSAM  POCCHUHCKUX  Y4EHBIX-(U3UKOB.
I'pasknanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUeE:

—TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIEHHU OOIIECTBEHHO3HAUUMBIX H
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN (PU3HKHY;

—OCO3HAaHUE BAXHOCTU MOPAIBHO-3TUYECKUX NPUHIUIIOB B ACSITEIBHOCTH YYEHOTO.
JcTeTHYecKoe BOCIIUTAHUe:

—BOCIPUATHE 3CTETUYECKUX KauyeCTB (PU3NUECKON HayKu: €€ FTapMOHUYHOTO MIOCTPOCHHUS,
CTPOTrOCTH, TOUHOCTH, JTAKOHUYHOCTH. L[€HHOCTH HayYHOrO O3HAHMUSL:

—O0CO3HaHHUE IIEHHOCTH (PU3NYECKO HayKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHMSI MUDA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUN, BaKHENIIEH COCTABIISIONIEN KYIbTYpHI;

—pa3BUTHE HAYYHOI 1I0003HATEILHOCTH, HHTEpECca K HCCIIEJ0BATENBCKOM JesITeTbHOCTH.
dopMHupoBaHUE KYJIBTYPhI 3J0POBbSI M SMOIIMOHATBHOIO OJIaromnorydus:

—OCO3HaHUE IIEHHOCTH 0e30MacHOro oopasa *HU3HH B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpE, BaXXHOCTH TMpaBui OE€30MacHOro TMOBEACHHUS Ha TpaHCIOpPTe, Ha Joporax, cC
AIIEKTPUYECKUM U TETJIOBBIM 000pYI0BaHUEM B IOMAIIHUX YCIOBHSIX;

—chOpMHUPOBAHHOCTH HaBbIKa pediekcun, mMpu3HaHKWEe CBOETO MpaBa Ha OIIMOKY U TAKOTO
K€ TpaBa y APYyroro 4eja0BeKa.

TpynoBoe Bocnuranue:

—aKTUBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3aj1a4 (B paMKax CEeMbH, IIKOJIbI, TOpO/a,
Kpasi) TEXHOJIOTUYECKOW U COIUAIbHOM HaNpaBiIE€HHOCTH, TPEOYIOIMX B TOM YHUCIE U
¢u3nUecKux 3HaHUH;

—MUHTEpeC K MPaKTUYECKOMY M3Y4YEHUIO NpOoQpeccuil, CBA3AHHBIX COU3UKOM.
IKOJIOTHYEeCKOe BOCIIUTaHue:

—OpUEHTallUs Ha NPUMEHEHHEe (U3MYECKUX 3HAHUHM Ul pelleHus 3ahad B o0iacTu
OKpY’Karolllel cpeibl, IIIAHUPOBAHMSI IOCTYIIKOB M OLIEHKU MX BO3MOJKHBIX IOCJEICTBUN IS
OKPYKarOIEe Cpelibl;



—O0CO3HaHUE TIIO0ATBHOTO XapakTepa AKOJIOTHYECKUX MpOOIeM U MyTed MX pelIeHus.
Ananranus o0y4awierocsi K M3MEHSIOIMMCS YCJIOBHSAM CONMAJILHONW M NPUPOAHON
cpeasbl:

—II0TPeOHOCTh BO B3aUMOJEHCTBUM IIPU BBINOJIHEHUHM HCCIEJOBAHUN U IPOEKTOB
(u3nUecKoii HapaBIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHUX;

—TIOBBIIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTHU 4Y€pe3 MPAKTUUECKYIO JESATEIbHOCTD;

—10TpeOHOCTh B (pOPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4YHCiIE (HOPMYIUPOBATH HJICH,
HOHATHS, TUIIOTE3bl O (PU3NYECKUX O0BEKTaX U SIBICHUSX;

—O0CO3HaHue JIePUIITOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00/1aCTH (DU3UKH;

—IUTAHUPOBAHKUE CBOETO Pa3BUTHUS B IPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;

—CTpPEMJICHHE AaHAJIM3UPOBATh M BBUIBIATH B3aUMOCBSA3M MNPUPOABI, OOIIecTBA H
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (PU3MUECKUX 3HAHUIL,

—OILICHKa CBOMX JACUCTBUU C Y4YETOM BIIMSHUA Ha OKPYXKAIOLIYI0 CPENy, BO3MOYKHBIX
I7100aJIbHBIX [TOCIIEICTBUI.

METAIIPE/IMETHBIE:

Meranpeamernbie pesyibtarbsi OCBOCHU S BbIITYCKHHUKAMU CpCI[HGfI IIKOJIbI IIPOTpaMMBI 110 (1)1/131/11(6
ABJISIOTCS,

- YMEHHE CaMOCTOSTEIBHO ONpPENENATh LEJIN JEATEJbHOCTH M COCTaBIATH IIJIaHbI
JIEATEIbHOCTH; CaMOCTOATEIBHO OCYIIECTBIATh, KOHTPOJIUPOBATH M  KOPPEKTUPOBATh
JESATEIIBHOCTD; NCII0JIb30BaTh BCE BO3MOXHBIE PECYPCHI UIsl JOCTHUKEHHUS [IOCTABICHHBIX LIEJIEH
U pealu3alliy IUJIAaHOB JI€ATENbHOCTH; BBIOMpPATh YCIEHIHbIE CTPATerMd B Pa3IMYHBIX
CUTYalUsX;

- YMEHHUE TPOAYKTUBHO OOILAThCS M B3aUMOJCHCTBOBATh B IPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YYWTBHIBaTh TO3ULUU JPYTHX YYaCTHUKOB JESATEIBHOCTH, 3((EKTUBHO
pasperniaTb KOH(IUKTHI;

- BIQJICHUE HAaBBIKAMM I103HABAaTEIbHOM, y4eOHO-MCCIENOBAaTEIbCKON M IMPOEKTHOU
NeSITeIbHOCTH, HaBbIKAMU  pa3pelieHuss npolieM; CHocoOHOCTb U TOTOBHOCTb K
CaMOCTOSITEJIbBHOMY ITOMCKY METO/I0B PEIICHUs MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3IUYHBIX
METOZOB [TO3HAHUS;

- TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITENIbHOM HH(OPMALIMOHHO -TI03HABATENIbHOMN
JeSTeTLHOCTH, BKIIIOUash YMEHUE OPUEHTHPOBATHCS B PA3IMYHBIX HUCTOUYHHUKAX MH(OpPMAIIUH,
KPUTHYECKH OLIEHWBaTh M HMHTEPIPETHUPOBATh HH(OPMAIIMIO, MOMYyYaEMYIO M3 Pa3IUYHBIX
HMCTOYHUKOB;

- YMEHHUE UCTOIb30BaTh CPe/ICTBA MHGOPMAIIMOHHBIX U KOMMYHHKAIITHOHHBIX TEXHOJIOTUN
(manmee - MKT) B pelieHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 3aja4 C
coOmoneHneM  TpeOOBaHW  JDPrOHOMHUKH,  TEXHHKH  OE30MacHOCTH,  TUTHEHBI,
pecypcocOepekeH s, MPaBOBBIX M 3TUUECKUX HOPM, HOPM HH(GOPMAIIMOHHON 0€30TacCHOCTH;

- YMEHHE CaMOCTOSITEJIbHO OIEHUBaTb W TMPHHUMATh PEIICHUS, OIpPEesIIOIIne
CTpaTeruIo MOBEJCHHUS, C YUETOM IPaKIAHCKUX U HPABCTBEHHBIX LIEHHOCTE;

- BJIQJICHUE SI3bIKOBBIMH CPEICTBAMH - YMEHHUE SICHO, JJOTUYHO W TOYHO M3JIaraTh CBOO
TOUKY 3pEHUs, UCIIOJIb30BaTh a/ICKBAaTHbBIE S3bIKOBHIE CPEICTBA;

- BJIaJICHHE HAaBBbIKAMU I[103HABAaTENbHOM pedIeKkcuy Kak OCO3HaHMsI COBEpIIAeMBbIX
JIEMCTBUM U MBICITUTENBHBIX MPOLECCOB, UX PE3YJITaTOB U OCHOBAHM, TPAHUI] CBOETO 3HAHUS
Y HEe3HAHUS, HOBBIX TTO3HABATENIHHBIX 33]1a4 U CPEJICTB MX JOCTHKCHHS.

MNPEAMETHBIE:

OO6pazoBarenbHass OpraHu3aiisi oOIero oO0pa3oBaHUs MPENOCTaBIsACT O0yUJaAIOIIUMCS
BO3MOXXHOCTh IIOJIYYHMTh CICAYIOIIMC npeamernbie pe3yabTarhl,

- ¢(hOpMHPOBAHHOCTD TIPEACTABICHUN O POJIM U MeCTe (PU3UKU B COBPEMEHHOM HAaydHOM
KapTUHE MUDA;

- IOHUMaHue poiu (u3uku B (GOPMHUPOBAHUHM Kpyrozopa M (YHKIHOHATIBHOMN
rPaMOTHOCTH YeJIOBEKa JIJIsl pEelIeHUsI MPAKTUUYECKUX 3a]1au;



- TOHUMaHue GU3NIECKON CYITHOCTH HAOIIONaeMbIX BO BeelleHHOH SBICHUN;

- chOpPMUPOBAHHOCTh CHCTEMbI 3HAaHUNH 00 OO0mHUX (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, MPEACTABICHUN O JeiCTBUM BO BceneHHOW (QU3NYECKUX 3aKOHOB,
OTKPBITBIX B 3€MHBIX YCJIOBHSIX;

- BIaJICHUE OCHOBOIIOJIATAIOIIUMHA (U3UYECKUMU TIOHATUSMHU, 3aKOHOMEPHOCTSMH,
3aKOHAMU ¥ TEOPUSIMU; YBEPEHHOE MMOJIb30BaHNUE (PU3HUECKOW TEPMUHOJIOTHEH U CHMBOJIHKOM;

- BIaJIcHUE OCHOBHBIMU METOJIaMU HAy4YHOTO IMO3HAHMS, HCIOIb3yeMbIMH B (PU3HKE:
HaOI0ZIeHNe, ONHMCAaHUE, W3MEpPEHHE, SKCIEPUMEHT; yMEeHHs o0pabaTbiBaTh pe3yabTaThl
U3MEpEeHH, OOHApY)KUBAaTh 3aBUCUMOCTb MEXAY (PU3NYECKUMHU BEIMYUHAMH, OOBSCHATH
MIOJTyYEHHBIE PE3YyNbTaThl U JI€JIaTh BHIBOBI;

- chOpMUPOBAHHOCTh yYMEHUH HCCIENOBaTh M aHAJIM3UPOBATh  Pa3HOOOpa3HbIE
dbuznyeckue SBJICHUS U CBOWCTBA OOBEKTOB, OOBSACHATH IPUHIIUIIBI PAOOTHI 1 XapaKTEPUCTUKHU
npuOOpoB U  YCTPOWCTB, OOBSCHATH CBSI3b OCHOBHBIX KOCMHUYECKHX OOBEKTOB C
reo(U3NUeCcKUMHU SBICHUSMU;

- BIAJICHUE YMEHUSMHU BBIJABUTaTh THUIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJIATAFOIIUX
bu3nYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB, MTPOBEPSATH UX HIKCIIEPUMEHTAIbHBIMU CPECTBAMH,
bopMynupys LeNb UCCIIEeI0BaHUS;

- chOpMUPOBAHHOCTh YMEHUS peuiath (hU3HUecKHe 3a/1a4u;

- chOpMUPOBAHHOCTh YMEHUS MPUMEHSATH OTyYeHHbIC 3HAHUS JUI1 OOBSICHEHHS YCIOBUN
MPOTEKaHUsl (GU3NUYSCKUX SBICHUU B MPHUPOJE W JJIS NPUHATUS MPAKTHUYECKUX DPEIICHUN B
MOBCEAHEBHOM )KU3HU;

- ChOPMUPOBAHHOCTh COOCTBEHHOH TIO3MIIMM IO OTHONICHUIO K  (U3HUECKOM
uH(OpMaIu, MOJy4aeMO U3 Pa3HbIX HCTOYHHUKOB.

- BIaJieHUE METOJAaMH CaMOCTOATEIBHOTO IUIAHUPOBAHUS W MPOBENEHUS (HU3MUECKHUX
OKCIIEPUMEHTOB, OIHUCAHHWS ¢ aHalu3a TMOJIYYEeHHOW W3MEepUTeNbHOW HWH(OopMaImuy,
ONPEAEIICHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIBTATA;

- ¢OpMHPOBAaHHOCTh YMEHHUW TPOTHO3UPOBATh, AaHAIM3UPOBATH M  OIICHUBATH
MOCJIEICTBUS OBITOBOM W TPOM3BOACTBEHHOW JEATEILHOCTH YEJIOBEKa, CBA3AHHOM C
bu3HYECKUMHU TTPOLIECCAMU, C TMTO3UIIUN IKOJIOTHUECKOM O€30MacHOCTH.

B pesynbrare usydenus yuebHoro mpenmera «®Pusnka» Ha YpOBHE CpEIHEro OOIIEero
06pa30BaHI/I$I BBINYCKHAK HAYYHTCS:

— JIEMOHCTPHUPOBATh HA IpUMepax poJib U MeCTO (pU3MKH B JOPMUPOBAHHH COBPEMEHHON
Hay4YHOW KapTUHBI MHUpPA, B Pa3BUTHUH COBPEMEHHON TEXHUKH U TEXHOJIOTH, B IPAKTUYECKOU
JIeATEIbHOCTH JIFONIEH;

— JEMOHCTPUpPOBaTh Ha TpUMepax B3aUMOCBA3b MEXIY (QHU3UKOH U JIPYTUMHU
€CTECTBEHHBIMHU HayKaMHU;

— YCTAaHABJIMBATh B3aUMOCBS3b €CTECTBEHHO-HAYYHBIX SBJICHUNM U IPUMEHATH OCHOBHBIE
du3nuecKre MOEH Ul UX ONUCAHUS U OObSICHEHMS,

— MHCIONb30BaTh HH(pOpMannio (U3NYECKOTO COAEpKAHMSI IMPH PEIICHUU Y4eOHBIX,
MPAKTUYECKHUX, MPOEKTHBIX M HCCIENOBATENbCKUX 3aj]ad, UHTErpupysd HHPOpMAIHIO U3
Pa3IMYHBIX UCTOYHUKOB U KPUTUYECKHU €€ OLICHUBAS;

— pasnuyarh U yMETh UCIOIb30BaTh B yUeOHO-UCCIIEI0BATENbCKOM AESITENbHOCTH METO/IbI
HAay4YHOTO TMO3HaHUS (HaOJIOEeHUe, ONMCAHHWE, W3MEpPEHHUE, HKCIEPUMEHT, BBIIIBKEHUE
TUIIOTE3bl, MOJICIMPOBAHKUE U T. J.) U (POPMBI HAyYHOTO MO3HAHMS ((aKThI, 3aKOHBI, TEOPUN),
JEMOHCTPHUPYA Ha IPUMEpax UX pOJIb U MECTO B HAyYHOM ITO3HAHUH;

— IMPOBOJAUTH TPSIMBIE W KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIUYMH, BBIOMpas
U3MEpHUTENbHbIE MPUOOPHI ¢ YYETOM HEOOXOJUMOW TOUHOCTH M3MEPEHM, MIaHUPOBATh XOJ
WU3MEPEHUH, MONydaTh 3HAUEHUE H3MEPSAEMOM BEIMUMHBI M OLEHUBATh OTHOCHUTEJIBHYIO
MOTPENIHOCTb 10 3aJJaHHBIM (GOpMYTIaM;

— MPOBOJUTH HCCIENOBAHMUSA 3aBUCUMOCTEH MeXIy (U3UYECKUMH BEIMYMHAMU:



IIPOBOJUTh M3MEPEHMsSI U ONPENENATh HAa OCHOBE HCCIIEAOBAaHUS 3HAYCHHE I1apaMeTpOB,
XapaKTepU3yIOIIUX JaHHYI0 3aBUCUMOCTb MEX]Yy BEIMUYMHAMHU U JIeJaTh BBIBOJ C YYETOM
MIOTPELIHOCTH U3MEPEHUN;

— WCIONBb30BaTh JJIs OINUCaHUs XapakTepa MpOoTeKaHUs (UINYECKUX IPOILIECCOB
¢u3nUecKne BEIMYUHBI U JEMOHCTPHPOBATH B3aMMOCBS3b MEXy HUMH;

— HCIONBb30BaTh JJIs OINUCaHUs XapakTepa MpOoTeKaHUs (UINYECKUX IPOILIECCOB
dbuznyeckre 3aKOHbI ¢ YUYETOM IPaHULl UX IPUMEHUMOCTH;

— pemarth KadeCTBEHHbIE 3aJaud (B TOM 4YHCIE€ U MEXIPEIMETHOIO XapakTepa):
UCTIONB3YS MOJIENY, (U3WYECKHE BEIMYMHBI M 3aKOHBI, BBICTPAMBATh JIOTUYECKH BEPHYIO
IIEMOYKY 00BSCHEHHSI (JI0Ka3aTeIbCTBA) MPEIJIOKEHHOTO B 3a/1aUe Ipoiiecca (SIBICHUS);

— pemarb pacy€THbIE 337a4H1 C SIBHO 3a/laHHON (pU3MYeCcKOil MOJEbIO: HA OCHOBE aHAJIN3a
YCIIOBHSA 33J]a4M BBLACTATH (PU3MUECKYIO MOJIEIb, HAXOAUTH (PU3UUECKHUE BEIIMYMHBI M 3aKOHBI,
HE0OXOJMMbIE U IOCTATOYHBIE JIJIs1 €€ pelIeHusl, TPOBOIUTH PACUEThI U POBEPATH MOTYUSHHBIN
pe3yabTar;

— YYHTHIBaTh TPAHMIIBI MIPUMEHEHUS W3YYEHHBIX (DU3MUECKHX MOJENEH MpH pelIeHUH
bu3NYECKUX U MEKIPEIMETHBIX 33134,

— HKCIOJB30BaTh NH(GOPMALIMIO U IPUMEHSATH 3HAHHS O MIPUHLIUIIAX PAOOTHI U

— OCHOBHBIX XapaKTEPUCTHKAX M3yUYEHHBIX MAIIUH, MPUOOPOB U IPYTUX TEXHUYECKHUX
YCTPOMCTB JUIsl pELICHUs] MPAKTUYECKUX, Y4eOHO—UCCIIe0BAaTEIbCKUX U MPOEKTHBIX 3a/a4;

— HCIOJB30BaTh 3HAHUS O (PU3MUECKUX OOBEKTAX W Mpoleccax B MOBCEAHEBHOMN KU3HU
s obecriedeHrss OE30MACHOCTH MMPH  OOpameHHuH ¢ TpUOOpaMu M TEXHUYECKUMHU
YCTPOMCTBaMH, JUISI COXPAHEHHUS 310POBbS U COONIOICHHS] HOPM SKOJIOTHYECKOTO TIOBEJICHUS B
OKpYKaroLen cpeie, JUisl IPUHIATUS PEUIEHUN B TOBCEAHEBHOM )KU3HMU;

— OOBSCHATH U aHAIM3UPOBATh POJIb U MECTO (PU3UKH B (POPMHPOBAHUU COBPEMEHHON
HAayYHOW KapTHUHBI MHUpPA, B PA3BUTHUH COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B TPAKTUYECKOU
JeATeILHOCTH JTIOJEH;

— XapaKTepu30BaTh B3aUMOCBS3b MEXy (PM3UKON U IPYyTUMHU €CTECTBEHHBIMH HAayKaMH;

— XapakTepu30BaTb CHCTEMHYIO CBSI3b MEXAY OCHOBOIOJATarmolMMU HayYHBIMU
HOHATUSAMU: IIPOCTPAHCTBO, BpeMsi, MaTepHs (BEIIEeCTBO, M0JIe), IBUKEHUE, CUIa, DHEPTUS;

— TOHUMAaTh M OOBSCHSATH IEJIOCTHOCTh (PU3WYECKON TEOpUH, pa3inyaTb I'paHUIbl €€
INPUMEHUMOCTH U MECTO B PALY APYTUX PU3NUYECKUX TEOPUIL;

— BJIQJETh NpUEMAMU IOCTPOCHHUS TEOPETHMUECKHMX  JOKAa3aTelIbCTB, a TaKXKe
IPOTHO3UPOBAHUS OCOOCHHOCTEN NMpOoTeKaHHe (PU3MUECKUX SBIECHUI U MPOLIECCOB HA OCHOBE
MOJTyYEHHBIX TEOPETUYECKUX BBIBOJIOB U JI0KA3aTENbCTB;

— CAaMOCTOATEIBHO KOHCTPYHPOBATh OSKCIEPUMEHTAIBHBIE YCTAaHOBKH I IPOBEPKH
BBIIBUHYTBIX THUIIOTE3, PACCUUTHIBATH A0COIIOTHYIO U OTHOCUTEIBbHYIO IMOTPEIIHOCTH;

— €aMOCTOATENBHO IJIAHUPOBATh U MPOBOAUTH (PU3UUECKUE IKCIIEPUMEHTHI;

— pemarh NPaKTUKO-OPHEHTUPOBAHHbIE KaUeCTBEHHbIE U PacuETHBIE (PU3UUECKUE 331a41
KaK C OMIOPOM Ha U3BECTHbIE (PU3MUECKUE 3aKOHBI, 3AKOHOMEPHOCTH M MOJIEIH, TaK U C OMOPOH
Ha TEKCTHI C U30BITOYHON MHPOPMaLIUEH;

— OOBSCHATH I'pAaHUIIBI NPUMEHEHUSI M3YYCHHBIX (DU3MUYECKUX MOJENIeH NpU pelIeHUU
(bU3NUEeCKUX 1 MEXIIPEIMETHBIX 3a71ay;

— BBIBUTATh THUIOTE3bl Ha OCHOBE 3HAHHUA OCHOBOIOJATAOIIUX (PUIUUECKUX
3aKOHOMEPHOCTEHN 1 3aKOHOB;

— XapakTepu3oBaTh NIIOOANbHbIE MPOOJEMBI, CTOSIIUE TEpel  4YeIOBEUYECTBOM:
HHEPIreTHUECKUE, CHIPhEBBIE, IKOJIOTHUECKHUE — U POJIb (PU3UKU B PELICHUH 3TUX MpoOiIeM;

— OOBSACHATH MPHUHIMIBI PadOThl U XapaKTEPUCTHKU H3YyYEHHBIX MAIIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB;

— OOBSACHATH YCNOBHS MpPUMEHEHUS (U3NYECKUX MOAENEH Mpu peumeHuH (QU3NYECKUuX
3a]a4, HaxOJIWTh AaJIeKBATHYIO MpPEJIOKEHHON 3anade (U3NYECKyI0 MOJEb, pa3pellarhb
npo6ieMy Kak Ha OCHOBE UMEIOIIMXCS 3HAaHUH, TaK ¥ P MMOMOIIU METOJIOB OLIEHKU;



BblnyCKHMK nojinyuum 603MONHCHOCHIb HAYUUMBCA?

— TOHUMAaTh M OOBSCHSITH IENIOCTHOCTh (PU3WYCCKOW TEOpUH, pa3inyarh I'PaHUIBI €€
MPUMEHUMOCTH U MECTO B PALY APYTUX GUINYECKUX TEOPHUIA;

— BJIAACTH HpI/IéMaMI/I INOCTPOCHUA  TCOPCTHUYCCKUX  JOKA3arCJIbCTB, a TaKXxeE
IMPOrHO3UPOBAHUA 0COOEHHOCTEM IIPOTCKAHNEC (1)I/IBI/I‘ICCKI/IX SIBJICHUM U IMpOoIECCOB HA OCHOBE
MOJIYYCHHBIX TCOPECTUUCCKHUX BBIBOAOB U NOKA3aTCIILCTB,

— XapakTepHu30BaThb CHUCTEMHYIO CBSI3b MEXKJAY OCHOBOIIOJATAIONIMMH HAYYHBIMU
MOHSTUSIMU: IPOCTPAHCTBO, BpEeMsl, MaTepusi (BEIIECTBO, MOJIE), IBUKEHUE, CUIa, SHEPTHS;

- BBIIBUTATh THUIOTE3bl HAa OCHOBE 3HAHMS OCHOBOIIOJIATAIOIIMX  (UBUYECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

— CaMOCTOATCIIbHO IINIAHUPOBATHb U ITPOBOAUTDH (bPISI/I‘leCKI/Ie OKCIICPUMCHTDI;

— XapakKTCpUu30BaATb I00AJIbHEIC HpO6JICMI)I, cToAUE IEpea  YCJIOBCUHCCTBOM!
OHECPICTHYCCKUC, CBIPbCBLIC, SKOJIOTHMYCCKUC U POJIb (1)I/IBI/IKI/I B PCHICHHUH 3TUX HpO6J'ICM;

— pcuiarb MPAKTUKO-OPUECHTHPOBAHHBIC KAYUCCTBCHHBIC 1 paCLIéTHI)Ie (I)I/ISI/I‘-IGCKI/IG 3aga4u
C BBI60pOM (1)I/I3I/I‘I€CKOI71 MOZCIIN, UCIOJIb3Yysl HECKOJIBKO (I)I/ISI/I‘IGCKI/IX 3aKOHOB HJIN (bOpMy.H,
CBA3bIBAIOIINX NU3BCCTHBIC (1)I/I3I/I‘~I€CKI/I€ BCJIMYUHBI, B KOHTCKCTC MCKIIPCAMCTHBIX CB$[3GI\/JI;

— OOBSCHATH NPUHUUIBI paObOTHl M XapaKTEePUCTUKHU W3YyYEHHBIX MallUH, MPHUOOpPOB U
TEXHUYECKUX YCTPOMCTB;

—  OOBSICHATbH YCJIOBUS NMPUMEHEHUS (PU3NYECKUX MOJENIeH MpPU pelleHUur (PU3NIECKUX
3aJa4, HAXOAWUTh aJCKBATHYIO IPENJIOKEHHOW 3azaue (PU3MYECKYI0 MOAEb, pa3pellarb
npo0ieMy, Kak Ha OCHOBE UMEIOILUXCS 3HAHUM, TaK U IPU IIOMOLIH METO/I0B OLICHKHU;

— TIPOBEPATH IKCIEPUMEHTAIBHBIMU CPEJICTBAMHU BBIIBUHYTBIE TUIIOTE3bI, (POPMYIUPYS
1eJIb UCCIIEJOBAHUS, HA OCHOBE 3HAHUS OCHOBOMOJNAraouX (PU3NYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

— OIKCHIBATh M aHAIM3UPOBATh MOJYYEHHYIO B pe3ylbTare MPOBEACHHBIX (U3MUECKUX
HKCIIEPUMEHTOB WH(OPMAIIHIIO, OTIPEEISAThH €€ I0CTOBEPHOCTD;

— TOHUMATh U OOBSICHATH CUCTEMHYIO CBSI3b MEXAY OCHOBOIOJATAIOUIMMH HAyYHBIMU
MOHSTUSIMH: TIPOCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, MOJE), ABIKEHUE, CUIIA, SHEPTHUS;

— pcuarb OKCIICPUMCHTAJILHBIC, Ka4uCCTBCHHBIC n KOJIMYCCTBCHHBIC 3aaa4u
OJIMMIIMATHOT'O YPOBHA CJIO)KHOCTHU, HCIIOJIB3Ys (I)I/I3I/I‘-ICCKI/I6 3aKOHBI, a@ TAKXKXC YpPaBHCHU,
CBA3bIBAIOIIHEC (1)I/I3I/I‘I€CKI/IC BCJIIMYHHBI,

— AaHaJIM3UpoOBaAThb I'PaHUIBI IPUMECHUMOCTHU (I)I/IBI/I‘ICCKI/IX 3aKOHOB, ITIOHUMATb BCCO6IHHﬁ
XapakTep q)yH)IaMeHTaJ'H)HI)IX 3aKOHOB U OIr'paHUYCHHOCTDH UCIIOJIb30BAHUA YaCTHBIX 3aKOHOB,

- q)OpMy.TII/IpOBaTB U pcliaTb HOBBIC 3aJa4M, BO3HHUKAOIIHUEC B XOIC y‘IC6HO'
HCCIICIOBATEIILCKOM 1 HpoeKTHOP'I JCATCIIBHOCTH,

— YCOBEpIICHCTBOBaTh MPUOOPBI W METOABI HCCIENIOBAaHUS B COOTBETCTBHH C
MMOCTAaBJICHHOM 3aJ1a4uei;

— HCIIOJIB30BaTh METOJIbl MaTEMAaTUYECKOTO MOJIEIMPOBAHUS, B TOM YHCJE, IPOCTEHIIINE
CTaTUCTUYECKHE METO/BI 1711 00pabOTKH pe3yabTaToB 3KCIIEPUMEHTA.



®opMBbI OpraHu3anuu y4e0HOro npomecca

IIpu n3ydeHuu NepBOro paszerna BO3MOXKHBI pa3IMUHbIC (OPMBI 3aHATHII: pacckas U
Oecena yuuTens, BHICTYIUIEHUE YUEHUKOB, IOIPOOHOE 00BsICHEHNE IPUMEPOB PELICHUS 3a/1ad,
KOJIJICKTUBHAs IOCTAHOBKA JKCIIEPUMEHTAIbHBIX 3a1ad4, WHAWBUIYyajdbHas1 U KOJUICKTUBHAs
paboTa IO COCTABJIECHHUIO 3a/lady, KOHKYpC Ha COCTaBJIEHUE JIy4llei 3aaadd, 3HAKOMCTBO C
pa3sIMYHBIMM 3aJa4HUKaMH W T JA. B pe3ynabrare IIKOJBHUKU JOJDKHBI  YMETh
KJaccu(uUUpOBaTh  NPEAJOKEHHYIO  3ajady, COCTaBIsATh  MpOCTEHIIne  3ajayd,
IIOCJIEI0BATENIBHO BBIIIOJIHATH U IIPOrOBAPUBATH 3TAIIbI PEIICHHUS 3a1a4 CPEIHEN CI0KHOCTH.

[Tpu pemenun 3aja4 0 MEXaHUKE, MOJIEKYISIPHOHN (PU3HKE, HEKTPOANHAMUKE ITIaBHOE
BHUMaHHE oOpaimaercss Ha (pOopMUpOBaHME YMEHHH peliarh 3a/1aud, Ha HAKOILJICHHWE OIBITa
pelLeHus 3a/1ad Pa3InyHON TpyaHOoCTH. Pa3BuBaercs camas o01as TOUKa 3peHHs Ha peleHHe
3aJa4ll KaKk Ha OMHMCAaHUE TOTO WMJIM MHOTO (PU3MUYECKOTO SBJICHUSA (PU3UUYECKUMHU 3aKOHAMH.
ConepxaHue TeM NHOA0OpaHO Tak, 4ToObl (OPMUpPOBATH MpPHU PEIIEHUM 3a/ad OCHOBHBIE
METOJIbI TAHHOM (prU3HUYeCcKOi TeopuH.

ConepkaHue NMPOrpaMMHBIX TEM COCTOUT M3 TPeX KOMIIOHEHTOB. Bo-nepBhIX, B Hel
ONpPEIEICHBl 3a1a4u II0 COAEPKATEIBHOMY IPU3HAKY; BO-BTOPBIX, BBIJCICHBI XapaKTEPHbIC
3aJaud WM 3a/aud Ha OTHCIIbHBIE IIPUEMBI; B-TPETbUX, JaHbl yKa3aHHUs 10 OpraHu3aluu
OIpeIeNICHHON AESITEIbHOCTH C 3a/1a4aMi. 3a7a4l YYUTENb [10I0MPAET UCXO/1 U3 KOHKPETHBIX
BO3MOYKHOCTEH ydalIuxcsl.

[Tpy moBTOpeHMH 0000LIAIOTCS, CUCTEMATU3UPYIOTCA KAaK TEOPETHUYECKHM marepual,
TaK ¥ IPUEMBI PEIICHUS 3a1a4, IPUHUMAIOTCS BO BHUMAHME 1I€JIU [IOBTOPEHMSI ITPU IIOATOTOBKE
K €IMHOMY IOCyIapCTBEHHOMY 3k3aMeHy. Oco00oe BHUMAaHUE yAEIsAeTCs 3a7a4aM, CBA3aHHbIM
¢ npodecCHOHAIIbHBIMU HHTEpecaMH ILIKOJIbHHMKOB, a TAaKkKe 3ajjadyaM MEXIPEAMETHOro
COZECpKaHUS.

Ha 3aHATHAX NPUMEHSIOTCS KONJIEKTHBHBIC U MHAWBHIAYaJbHbIe (popMBI padoOThI:
IIOCTAHOBKA, PEIICHUE U OOCYXKJEHHE pelIeHHs 3a/1ad, MOArOTOBKA K OJMMIIMAJE, OJ00p U
COCTaBJICHUE 33134 Ha TeMy U T. A. [Ipennonaraercsa Takyke BBIIIOJIHEHUE JOMAITHUX 3a1aHUN
10 PELICHUIO 3a/1a4. B UTOre MIKOIBHUKHA MOTYT BBINTH HA TEOPETHUECKUN YPOBEHb PEIICHUS
3a/1a4: PEIICHUE II0 ONPEIAECICHHOMY IIIaHy, BJIAJCHUE OCHOBHBIMU IIPUEMAMH DEILCHMUS,
OCO3HAHME IEATENBHOCTH 10 PEIIEHUIO 33/1a41, CAMOKOHTPOJIb M CAMOOLICHKA, MOAECIUPOBAaHUE
(bu3nUeCcKUX SBICHUH U T.1.

Kaacc DopMBbI U CPeICTBA KOHTPOJIS

10 KonTponsnas padora Nel mo teme «/[MHAMHKA U CTATHKA)

10 KonTponwsnas padora Ne2 o teme «3aKOHbI COXpaHEHU»

11 Kontponbshas padora Nel o teme «MKT, 0cHOBbI TepMOAUHAMHUKI»

11 KontponbsHas pabota Ne2 o teme «aeKkTpuYecKHe U MATHUTHbIE SIBJICHUSD)
11 KontponbsHas pabota Ne3 o teme «J1eKTPOMArHUTHbIE KOJIeOAHUSI U BOJTHBD)

Conepxxanme Kypca

10 xknacc
dusnueckan 3ana4ya. Knaccudgukanus 3axay
(4 4)
Yro takoe Qusmnueckas 3agada. CocrtaB ¢usznyeckoil 3amaun. DOusnueckas TEOpHUs H
peleHue 3aja4. 3HaueHue 3a/1ad B 00y4eHUH U )KU3HH.
Knaccugukamnus ¢pusnueckux 3a1ad 1o TpeboBaHUIO, COACPKAHUIO, CIIOCO0Y 3aaHus U
pemenus. [Ipumepsl 3a1a4 Bcex BUIIOB.




CocraBnenne ¢usnuecknx 3amgad. OCHOBHbIE TpeOOBaHUS K COCTaBICHHUIO 3aiad.
CniocoObl ¥ TEXHUKA cocTaBlieHus 3a1a4. [IpuMepsl 3a7a4 Bcex BUIOB.

IIpaBuiia u npuemMpl pemieHus1 GuU3MUYECKUX 327124
(6 )

OO6mue TpeboBaHUSA TPU pelICHUH (PU3NYECKUX 3ajad. DTambl pelieHus (Hu3nueckoi
3agaun. Pabora ¢ TekcroM 3amadn. AHanu3 (U3NYECKOro sBIECHUS; (HOpMYIMPOBKA HIICH,
pemienus (TiaH peuleHus). BolmonHeHue IulaHa perieHus 3afadu. YUCIIOBOM pacuer.
Vcrionb30BaHNe BBIYUCIUTEIBHON TEXHUKH JJIS PACUETOB. AHAIN3 PELICHUS U €T0 3HAUCHHE.
Odopmitenne perieHusl.

TunuvHble HETOCTATKU MPHU pPEIICHUH U O()OPMIICHUH pelieHHus (PU3NYECKO 3amadui.
W3ydenue nmpuMepoB pelieHus 3a1ad. Pa3nuynbie mpreMsl U CIIOCOObI PEeLICHHs: alrOPUTMBIL,
aHaJIOTUH, TEOMETPHUYECKUE TPUEeMbl. MeToll pa3MepHOCTeH, rpaduyeckue pemeHus 1 T. 1.

JluHAaMHKa U CTAaTHKA
(84)

KoopaunarHselii MeTOZ pelieHus 3afad 10 MexXaHuke. Pemenue 3agad Ha OCHOBHBIE
3aKOHBl JWMHAaMUKK: HbOTOHA, 3aKoHBI [ CWJI  TATOTEHHs, YIOPYTOCTH, TpPEHHS,
comnpotuBieHus. PemieHue 3asad Ha JABW)KEHHWE MaTepUaIbHOW TOUKH, CHCTEMBI TOYEK,
TBEPJOTO Teja MO JEHCTBUEM HECKOJIBKUX CHUIL.

3asaun Ha OIpeIeIeHUE XapaKTEPUCTUK PAaBHOBECUS! (PUBNUYECKUX CHCTEM.

3ajaun HA [OPUHLMI OTHOCUTEIIBHOCTH: KHHEMATUYECKHE M JUHAMUYECKHUE
XapaKTEPUCTUKH JIBUKEHUSI T€Jla B Pa3HbIX MHEPLHUAIBHBIX CUCTEMAaX OTCUETA.

[TonOop, cocraBieHMEe M pELIEHHE [0 MHTEpecaM pa3IMYHbIX CHOKETHBIX 3a7ad:
3aHMMATENIbHBIX, OSKCIIEPUMEHTAIBHBIX C OBITOBBIM CONEPKAHMEM, C TEXHHUYECKHUM U
KpaeBEeIUECKUM COJIEPIKaHNEM, BOCHHO-TEXHUYECKUM COZIEPKAHUEM.

OKCKYpCHH C LEJIbI0 0TOOpA JaHHBIX /711 COCTABICHUS 3a/1a4.

3aKoHBI COXpaHEHH S
(84)

Knaccudukanus 3amad 1mo MexXaHHKe: pelIeHHE 3aJad CpeACTBAMHM KHHEMAaTHKH,
JUHAMHKH, C IOMOUIBbIO 3aKOHOB, COXPaHEHUS.

3ajaun Ha 3aKOH COXpPAaHEHHWS HMITyJIbCa W pEaKTUBHOE [BWXKEHME. 3aJaud Ha
onpejiesieHue paboThl M MOIIHOCTH. 3aJayd Ha 3aKOH COXpPAaHEHUS U IpeBpalleHus
MEXaHUYECKOW YHEPTHH.

Pemenne 3amau HeckonbkuMu criocobamu. CocTaBieHue 3ajjad Ha 3aJJaHHbIE OOBEKTHI
WK siBIeHus. B3auMonpoBepka pernraeMbIx 3a7ad. 3HAKOMCTBO € PUMEPAMU pELIeHUs 3a7ad
10 MEXaHHUKE PECIyOIIMKaHCKUX U MEKAYHAPOIHBIX OJTUMITHALL.

KoHcTpykTOopckne 3amaud M 3aaud Ha MPOEKTHI: MOJENb aKCEJIepOMEeTpa, MOJEIb
MasTHUKAa Dyko, MOAENb KpOHIUTEHHA, MOJEIb MYIIKH C NPOTUBOOTKATHBIM yCTPOWCTBOM,
MPOEKTHI CAMOJIBHIKYIIHUXCSI TEJIEKEK, MPOEKThl YCTPONCTB JJisi HAOJIIOIEHUs HEBECOMOCTH,
MOJIETIb aBTOKOJIE0aTETbHON CUCTEMBI.

CTpoeHue U CBOICTBA ra3oB, *KUAKOCTeN U TBEPABIX TeJl
(7 )

KauecTBeHHbIE 337a41 HA OCHOBHBIE MTOJIOKEHUS U1 OCHOBHOE YPaBHEHUE MOJIEKYISIPHO-
kuHetndeckor reopun (MKT). 3amaun Ha onucanue NOBEAEHUS UEATbHOIO ra3a: OCHOBHOE
ypaBHeHue MKT, omnpeneneHne CKOpPOCTH MOJEKYN, XapaKTEPUCTUKH COCTOSHUS Tra3a B
M30IpOLECCax.

3aaun Ha CBOMCTBA MapoB: HUCIIOJIb30BaHUE ypaBHeHUs Menaeneea — KiamneilipoHa,
XapaKTEPUCTHKA KPUTHUYECKOTO COCTOSIHUSA. 3a/laud Ha ONMCAHUE SIBICHUN IOBEPXHOCTHOIO
CJ10s1; paboTa CHJI MOBEPXHOCTHOTO HATSKECHUS, KAMJUISIPHBIE SIBJICHUS, N30BITOYHOE JABJICHHUE
B MBUIBHBIX ITy3bIPSIX. 3a/1a41 Ha ONPEIEICHUE XapaKTEPUCTHK BJIAKHOCTH BO3AYXa.



3amayn Ha ONPEACICHUE XapaKTEePUCTHK TBEPIOTO Tea: aOCOIIOTHOE U OTHOCUTEIIBHOEC
YIUTHHEHHE, TETIOBOE PACIINPEHHE, 3aI1ac MPOYHOCTH, CHJIa YIIPYTOCTH.
KauecTBeHHbIE ¥ KOJIMYECTBEHHBIC 3aa4un. YerHbIl AUaJior nIpyu pCuICHUH Ka4CCTBCHHBIX
3a1a4. ['padudeckue U SKCIIepUMEHTAIbHBIC 3371a4H, 33]1a91 OBITOBOTO COICPIKAHUS.
Oo6oo6marwmee nopropenue (1 1)

11 xaacc
OCHOBBI TEPMOAMHAMUKH
(6 )

KomOuHMpOBaHHbBIE 3a7aud Ha TEPBbIM 3aKOH TEPMOIWHAMHKHU. 3a/1a4¥l HA TEIUIOBBIC
JBUTaTCIIN.

DKCKypcHsl ¢ 1IeNbI0 cOopa TaHHBIX JJII COCTaBIICHUS 3a1a4.

KoncTpykropckue 3a1aun v 3a7a4u Ha IPOEKThI: MOJIENb Fa30BOT0 TEPMOMETPA; MOJIEIh
MPEIOXPaHUTEIBLHOTO KJIallaHa Ha OTPE/ICIICHHOE JaBJICHHE; MPOCKTHI MCITOJIb30BAHUS Ta30BhIX
MIPOLIECCOB I TMOAAYu CUTHAJIOB; MOJIEIb TEIJIOBOM MAIIUHBI; MPOEKTHI MPAKTUYECKOTO
oTnpeeNieHus paauyca TOHKUX KaluIIpPOB.

DJIeKTpUYecKoe 1 MATHUTHOE MOJIs
(5 u)

XapakTepucTuKa pelieHHs 3ajad paszena: obluee W pa3Hoe, MPUMEpPbl U MPHEMbI
peLIeHus.

3amaun pa3HbIX BUAOB Ha OMMCAHUE SIEKTPUUYECKOTO MO PA3IUYHBIMU CPEICTBAMMU:
3aKOHAMH COXpaHEHUs 3apsjga U 3akoHOM KysoHa, CHMJIOBBIMHM JTMHUSIMU, HANPSHKEHHOCTHIO,
Pa3HOCTHIO OTEHIMANIOB, YHEprue. Perenne 3aad Ha OoMcaHUE CUCTEM KOHJIEHCATOPOB.

3amayn pa3HbIX BUJIOB HA OMMCAHWE MATHUTHOTO TOJISI TOKA U €r0 JEHCTBUSI: MarHUTHAs
WHAYKINS 1 MarHUTHBIN MTOTOK, cuiia Amnepa u cuia JlopeHia.

Pemrenne kauecTBEHHBIX SKCTIEPUMEHTAIBHBIX 33/1a4 C UCIIOJIb30BAHUEM JJIEKTPOMETPA,
MarHUTHOTO 30HJa U JPYTOro 000PYIOBaHHUS.

IToCTOAHHBIN YIEKTPHYECKUH TOK B Pa3IMYHBIX cpeaax
9 1)

3amaun Ha pas3IMYHBIE TPUEMBI pacyeTa CONPOTHUBIEHUS CIOXKHBIX JJIEKTPUYECKUX
ueneﬁ. 3a1[aq1/1 Pa3sHbIX BHUAOB «a OINUCAHUC OJIICKTPHUYCCKUX ueneﬁ IIOCTOAHHOI'O
ANIEKTPUYECKOTO TOKa C MOMOIIBI0 3akoHa OMa Uil 3aMKHYTOM Lienu, 3akoHa J[xoymsa —
JleHua, 3aKOHOB TMOCJIENOBATENbHOIO M TMapaieIbHOro coenuHeHuil. O3HakoMIIeHHEe C
npaBuiamMu Kupxroda mnpu pemenun 3amad. IloctaHoBka M perieHHe (QpOHTAIbHBIX
OKCHEPUMEHTAJIbHBIX 3a/lad Ha ONpeJelIeHHe TOoKa3aHUl MNpUOOPOB NpPU H3MEHEHUU
COINPOTHUBIIEHUS TE€X WIM MHBIX YYAaCTKOB LIENIH, HA OINPEAEICHUE CONMPOTHUBIEHUIN Yy4acTKOB
1enu u T. 1. Pemenune 3amad Ha pacueT ydactka menu, umerorieit 3/1C.

3alaud Ha ONMCAHUE IOCTOSHHOTO JJIEKTPUYECKOTO TOKA B JJIEKTPOJINTAX, BaKyyMe,
rasax, oJIyllpOBOJHHUKAX: XapaKTEPUCTHUKA HOCUTEIIEH, XapaKTEPUCTHUKA KOHKPETHBIX SIBICHUN
u ap. KauecTBeHHbIE, SKCIIEPUMEHTAIbHBIE, 3aHUMATEIbHBIE 33J1a4H, 3aJ]a4l C TEXHUYECKUM
COACPIKAHUEM, KOM6I/IHI/IpOBaHHI)Ie 3a1a4u.

KoHcTpykTOpCcKkHMe 3anaud Ha MPOEKTHL: YCTAaHOBKA Ul HAarpeBaHUs KUAKOCTU Ha
3a/IaHHYIO0 TEMIIEpaTypy, MOAENb aBTOMATUYECKOTO YCTPOWCTBA C 3JIEKTPOMATHUTHBIM pEIE,
IIPOEKTHI ¥ MOJENN OCBELEHUS, BBIIPIMUTENDb U YCUIUTENb HA MOJYIPOBOJHUKAX, MOAEIU
M3MEPUTENBHBIX TIPUOOPOB, MOJIEH «UEPHOTO SITHKA.

JJIeKTPOMATHUTHBIE KOJIEOAHUA U BOJHbI
(14 u)
3amayn pa3HBIX BUJOB HAa OINMCAHHE SIBICHHS SJICKTPOMArHUTHOW WHIYKIIMH: 3aKOH
IEKTPOMarHUTHOM MHIYKLIMH, IPABUIIO JIEHIIa, UHIYKTUBHOCTD.



3ajaud  HAa IEPEMEHHBIM DIEKTPUYECKHM TOK: XapaKTepUCTUKH IEPEMEHHOTO
UIEKTPUUYECKOTO TOKA, HIEKTPUUYECKHE MAIIMHBI, TPAHC(HOPMATOP.

3ajaud Ha ONMCAHME pAa3JIMYHbIX CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: CKOpOCTb,
OTpaXeHHEe, IpeloMIIeHHe, HHTeppepeHus, audpaknus, noiaspuzauus. 3ajadd 1o
TeOMEeTPUUECKOl ONTHKE: 3epKaya, onTtudeckue cxemsl. Knaccupukanus 3amau no CTO u
IIPUMEPBI UX PELICHHUS.

3ajaud Ha ONPEACIICHUE ONTHYECKON CXEMBbI, COJEpIKAIIEWCd B «UEPHOM SILIUKE»:
KOHCTPYUPOBaHUE, NPUEMBbl U IPUMEPHl PEIICHUsA. [ pyNIoBoe M KOJUIEKTUBHOE DPELICHUE
IKCIIEPUMEHTAJIBHBIX 3aJjad C HCIIOIb30BaHHEM oOcIuiorpada, 3BYKOBOIO TI'€HEparopa,
TpaHchopmaropa, KOMILIEKTa HMPUOOPOB Ul U3yYEHHs] CBOMCTB AJIEKTPOMArHUTHBIX BOJIH,
AIIEKTPOU3MEPUTEIBHBIX TPUOOPOB.

OKCKypcHs ¢ Lelbio cO0pa JaHHBIX JJIs COCTaBJICHUS 3a/1ay.

KoHCTpykTOpCKME 3a7ayu M 3aJa4yd HA IPOEKTHI: IUIOCKUM KOHAECHCATOpP 3aJaHHON
€MKOCTH, T€HepaTopbl pa3IMyYHbIX KoeOaHu|, IpuOOp A N3MEPEHUs OCBELLICHHOCTH, MOJIEIb
Iepeaqu IEKTPOIHEPTUU U JIP.



YueOHO-TEeMaTHYECKOe IJIAHUPOBAHUEC

10 xaace

(34 yaca, 1 yac B He/1eJ110)

XapakTepucTHKA OCHOBHOI BocnurarebHbIH
Ne HaunMmeHnoBanune pasgesa Yacki y4e6HOro BpeMeHH AEATENLHOCTH yIEHHKa (Hua NMOTEHINAJ YPOKa/y4eOHOoro
U TeM YPOBHE Y4eOHBbIX el CTBHUI) 3aHATHSA
1 Jlornuecku 0060CHOBBIBATh [IposiBieHHEe HHTEpeca K
CBOIO  TOYKY  3PEHHS, | HICTOPUA U COBPEMEHHOMY
BOCIIPUHUMATH U | COCTOSHUIO  POCCHUMCKOMN
aHAIM3WPOBATh ~ MHCHHS | (pU3UUECKOI HAyKH;
co0eceHNKOB, MpHU3HaBas | ICHHOCTHOE OTHOIICHHE K
MpaBO JAPYroro 4YejoBeKa | JOCTHUKEHHUSIM POCCHMCKHX
Duznyeckan 3ajgaya. ..
1. K Ha HHOE MHEHUE. | YUEHBIX-(DU3HKOB.
Naccupurkanus 3aaavy
IIpuBonuTH IIPUMEPBHI I'paxxanckoe u JyXOBHO-
HCTOPUYECKUX ONBITOB U | HPAaBCTBEHHOE
JKCIIEPUMEHTOB, BOCIIUTAaHUE: TOTOBHOCTH K
CBITPaBIIUX aKTUBHOMY VyYacCTUIO B
CYIIECTBEHHYIO POJb B | OOCYXJICHUHU
000CHOBaHMH TEOPHH. OOIIECTBEHHO3HAYUMBIX U
Yro Ttakoe ¢usmueckas | 1 Haseisatp YYEHBIX - | OTHYECKUX npoOem,
3a7a4a. 3HAuUCHHE 3a/]a4 B aBTOPOB HUCTOPUYECKUX | CBA3AHHBIX c
00y4YEeHHUH U KU3HHU. (bu3UIeCKUX MPAKTHYECKUM
JKCIIEPUMEHTOB. NIPUMEHEHUEM
[lepeuncnare Hayku, C | JOCTHIKEHUM busuky,
KOTOPBIMH (pM3UKa HMeEET | OCO3HaHUE BaXXKHOCTH
2 TECHYIO CBSI3b. MOPAITBHO-3THYECKUX
' [IpuBoaUTH MPUMEPHI | IPUHITUIIOB B

BIIMSAHUSA OTKpLITHfI B
¢uszuke Ha Tmporpecc B
TEXHUKE n TEXHOJIOI'U
MPOM3BOACTBA, a TaKXKe B
pa3BUTHH IPYrux
€CTECTBEHHBIX HayK.

JIESITETBHOCTH YYEHOTO.




Kiaccudukanus

Gu3nyeckux  3amad 1o
TpeOOBaHUIO,
COJICPIKAHUIO, croco0y
3aJaHusl WM PCIICHHS.
[lpumMepsl  3amad  Bcex
BUOB.

CocraBicHue
buznyecKux 3a/1a4.
OcHoBHblE TpeOOBaHUS K
COCTaBJIEHUIO 3a/1ad.
CnocoObl ¥ TEXHHKaA
COCTaBJIEHUS 3aj1ad.

IIpumeper  3amau  Bcex
BUJIOB.

[Ipennararb MOJEIN
(bU3UIECKUX SIBJICHHH.
YKa3nIBaTh rpaHuLbl
MIPUMEHUMOCTH ITHX

mozenei. IloscHsTh, dYTO
Jaet pU3MKe MaTeMaTHKa.
IIpuBonuTh IIPUMEPBHI
bu3nueckux ABJICHUH,
ONMUCBHIBATH 3THU SIBJICHUS.
BbIcKa3bIBaTh  TMIIOTE3bI

JUTS 00BsSICHEHUS
HaOMI0aeMbIX  SIBJICHUH.
HazbiBarhb ¢buznyeckue
3aKOHBI. VKa3bIBaTh

TpaHHIBl  PUMEHUMOCTH
(HU3MYECKUX 3aKOHOB.

[lepeuncnare ¢duznueckue
BEIIMYMHBI M3  Pa3HBIX

pazaenos bu3uKy.
W3nararp OCHOBHBIE
IIOJIOKEHHUSI COBPEMEHHOM
¢buznueckoit KapTHHBI
MHpa. Oco3HaBarb
LIEHHOCTH HAy4HOTO

MO3HAHUS ~ MUpa  JUIS
YeloBeYecTBa B IIETIOM U
JUISL  KaXJOro 4YelloBeKa
OTJIENBHO, BaXHOCTh
OBJIAJICHUS METOIOM
HAyYHOTO TIO3HAHUS JUIsS
JIOCTIDKEHUST ~ yclexa B
Tro00M BUJIE
MPaKTUYECKON

JIESITEIbHOCTH.




Tema 2. IlpaBmiaa mu

npueMbl
dusuveckux 3agay

penleHus

O6ume TpeboBaHUS IPH
pelIeHUH bu3ngeckux
3a7a4. OTambl  pELICHMS
busndecko 3aJIaqH.
Pabora ¢ Tekcrom 3amaum.
Ananms ¢bu3nIecKoro
SBIICHUS;  (POPMYIUPOBKA
uaeu, pemeHus — (IUIaH
pelieHus).

Ha3piBarh cKaJIApHBIE U
BEKTOPHBIC BEJTMYMHBI
MEXaHUKH. IIOHATHS U
JBI>KeHUEe. MarepuanbHas
TOouKa. BUABI IBMOKESHUS.
HaoOironars 1 00BSICHATE
3aBUCHUMOCTb TPACKTOPHUH
JIBIDKCHHUS TeJla OT BBIOOpa
CHCTEMEBI OTCYETA.
Pa3nuuare MrHOBEHHYIO U
CPEIHIOK CKOPOCTH.
[IpencraBnsaTh
MEXaHHUYECKOC TBHKCHHC
TeJla ypaBHEHUSIMU
3aBUCHUMOCTHU KOOPIHHAT U
MPOEKIUN CKOPOCTH OT
BpeMmeHu. [IpencraBiiars
MEXaHNYECKOE IBHKECHHE
Tena rpadpuxkamu
3aBUCUMOCTHU KOOPJIHUHAT U
MIPOEKIUNA CKOPOCTU OT
BpeMeHu. Onpenensarb
KOOPJIMHATHI, TPONAECHHBIN
IIyTh, CKOPOCTb U
YCKOPEHUE TeJa Mo
YpaBHEHUSM U Tpadukam
3aBUCHUMOCTH KOOPJIMHAT U
MPOEKIUN CKOPOCTH OT
BpeMeHu. PaGorars B
rpyne Ipy BHINOJTHEHUN
MPAKTUYECKUX 3aJIaHHIl.

BOCIIpUSATHE
ICTETHYECKHUX KayecTB
¢usuueckoir  Hayku: €€
TapMOHUYHOTO

IMOCTPOCHMA, CTPOrocCTH,
TOYHOCTH, JIAKOHHUYHOCTH.

Llennoctu HAy4YHOT'O
MO3HAHUSL: OCO3HaHUe
LEHHOCTH ¢buzngeckoit

HAayKM  Kak  MOIIHOIO
MHCTPYMEHTA  ITO3HAHUS
MHpaA, OCHOBBI Pa3BUTHUS
TEXHOJOIUM, BaKHCHIIICH
COCTAaBJISIFOILEH KYJIBTYpbI




Brinonnenue JjIaHa

perieHus 3a1a4u.
Yucnosou pacyer.
Ucnons3oBanue

BBIYHCIIUTCILHON TEXHUKH
AJIs1 paCucTOB.

[IpuMeHATH aNropuT™ AJIs
peleHus 3aaay.
NnnroctpupoBare yciioBue
3aJ1a4u CXEMaTu4eCKUM
pucynkoM. M3o0paxars
BEKTOPBI YCKOPEHHUH,
ckopocTtel. Pemiarp

aKTUBHOE  y4acTHE B
pelIeHUN  MPAKTHYECKUX
3a7a4 (B paMKax CeMbH,
IIKOJIBI, TOpoJa, Kpas)
TEXHOJIOTHYECKOMN Hu
COLIMAIbHON
HaIpaBJIeHHOCTH,
TPEOYIOIIUX B TOM YHCIIC U

3aj1a4u. .
bu3HYECKUX 3HAHUN
AHanu3 pelieHus U ero [pencTaBisiTh c(OPMUPOBAHHOCTh
3Hauenue.  OdopmiieHue MEXaHHUYECKOE JIB)KCHUE | HaBbIKA peduexcun,
peleHus.. Tella ypaBHEHUSAMH NpU3HAHHWE CBOEro IIpaBa

3aBUCUMOCTH KOOpPAMHAT U
IIPOEKLUHA CKOPOCTH OT
BpeMeHHU. [IpencraBiars
MEXaHUYECKOE ABUKEHUE
Tena rpadukamu
3aBHCHUMOCTH KOOpJAUHAT U
MIPOEKIUNA CKOPOCTU OT
BpeMeHU. OnpenensTh
KOOpAMHATHI, IIPOWICHHBII
IIyThb, CKOPOCTb U
YCKOpEHHE TeJa 1o
YpaBHEHMSIM U Tpadukam
3aBUCUMOCTH KOOpPAWHAT U
MIPOEKLUNA CKOPOCTU OT
BpeMeHu. OnuchIBaTh
pasInuus Mexay
TPAeKTOpHEN, TyTEM U
[IEPEMEILICHUEM.

Ha OMMOKY U Takoro e
IpaBa y Apyroro 4ejoBeka




TunuuHele HETOCTATKU [TpuMeHsITh anropuT™ AJs nOTPeOHOCTh BO
npu penieHun u pelieHus 3a1a4 1o B3aUMOJICHCTBUH pu
oopmiiennu pelieHus KMHEMaTHKE. BBITNIOJTHEHUH
buznyeckon 3a/1a4i. NnnrocTpupoBark yCIIOBUE | UCCIENOBAHUM M MPOEKTOB

8 N3yuenue [IPUMEPOB 3a1a4U CXEMaTUYECKUM du3naeckon
pelIeHus 3a1au. pucynkoM. M3o0paxars HaIpaBJI€HHOCTH,
BEKTOPbI YCKOPEHM, OTKpPBITOCTb  ONBITY U
ckopocTtel. Pemiarp 3HAHUSIM JPYTUX
3aJ1a4H.

Pa3nuuHble npuemsl U [IpuMeHATH aNropuT™ AJis UHTEpeC K
Croco0b! peueHus: pelieHus 3a1a4 1o PAKTUYECKOMY HU3YYEHHIO
AJITOPUTMBI, aHaJOTUH, KHUHEMAaTHKe. npodeccuid, CBSI3aHHBIX C
FEOMETPUYECKUE IPHUEMBI. Wnmoctpuposars ycinoBue | ¢pusn
Meton pa3MepHOCTEH, 3a/1a4l CXeMaTH4eCKuM
rpaduvecKue pemeHus  T. pucynkoM. M3o6paxars
1. BEKTOPBI YCKOPEHU,

ckopoctel. Pemarp
9 3anaun. [IpuMeHsITh

AJITOPUTM [JIA pCIICHUSA
3a/1a4 1o KUHEMaTruKe.
NnnroctpupoBars ycioBre
3a/1a4l CXeMaTH4eCKuM
pucynkom. M3o6paxars
BEKTOPBI YCKOPEHHUI,
ckopoctel. Pemiarp

3a/1auu.
Pemenue 3agav o Hs aHFOP AHSpEHCHHS ITOBBIIIICHUC YPOBHA
MEXAaHUKE» cBOen KOMIICTCHTHOCTHU
. - — yepes NPAKTHYECKYIO
ACATCIIbHOCTD
Tema 3. Jlunamuka u | 8

CTaTuKa




Koopaunaraeiii  meTon TOBBIIIEHUE YPOBHSA
penieHus 3a1a4 o CBOEH  KOMIIETEHTHOCTHU
11 MEXaHUKE. o S evareein | 1CPE3 [IPAKTUYECKYIO
piey Hsebpasnar—sextepst | JCATCILHOCTD
Pemenue 3amau  Ha Ananranys
OCHOBHBIE 3aKOHBI 00y4Jaromerocs K
JUHAMUKU: HeroToHa, U3MEHSIOIUMCS YCIOBUAM
3aKOHBI I CUJI TATOTEHUS, COLIMAJIBHOW U IIPUPOJHOMU
YIPYIOCTH, TpeHus, cpensl: TOTPeOHOCTH BO
12 COIPOTHUBJICHUS. B3aUMOJICHCTBUH npu
BBIIIOJIHEHUH
WCCJIEIOBAHUM U IPOEKTOB
(buzndeckoi
HaIpaBJIeHHOCTH,
OTKPBITOCTh ~ OINBITY U
3HAHUSIM JPYTHUX
Pewenne 3agau Ha Hiponoss——epanHes ace; BOCIIpUSITUE
JNBUKEHHE MaTepHalbHOU - — B 3CTETHUUYECKHUX KauecTB
TOYKHM, CHCTEMBI TOYEK, sHasenms-eH-yeroperii—Bramensss | (DM3MUECKOM  Hayku:  eé
TBEPAOTO Tena oJ1 TapMOHHYHOTO
JIeHCTBHEM HECKOJIbKUX IIOCTPOEHMS,  CTPOrOCTH,
13 CHIIL. TOYHOCTH, JIJAKOHUYHOCTH




3ajayn Ha ONpeeIeHIe
XapaKTePUCTHUK
paBHOBeCUS  (DU3MUYECKUX
CHCTEM.

OIICHKA CBOUX ICHCTBHUH
¢ ydy€TOM BIMSHUS Ha
OKPYKAIOLIYIO cpeny,
BO3MOJKHBIX  ITI00QIBHBIX

14 .
IIOCJICACTBHUU
3ajaud  Ha [PUHIUI IUIAHUPOBAHUE  CBOETO
OTHOCHUTEJIBHOCTH: FpH-HIBSOTHOM—KOIPHHIL p pa3BUTHS B IPUOOPETEHUU
KHHEMaTU4eCKUe 5 omp bommmens—sapers= | HOBBIX buznyecKux
JMHAMUYECKHE Hposepsiss xenepumensasbio | SHAHUI; CTpeMJIeHUE
XAPAKTCPUCTUKHU IBUIKCHUSA & AHAJIM3UPOBATh n
15 Tena B pa3HbIX BBISBIISITH  B3aHMOCBSI3U
HHCPLHUAJIBHBIX  CUCTEMax IMpupoasbIl, 06HIGCTBa u
oTcyeTa. QSHOPHEM—H—peli s 9KOHOMUKH, B TOM YHCIIE C
UCIIOJIb30BaHUEM
(bu3nyeckux 3HaHUN
[TonGop, cocrarnenne u A nanranust
pellleHne TI0 HHTEpecam MOJTYYE€HHBIE 3HAHUS.Pessess | O0YUAIOIIETOCS K
Pa3INIHBIX CIOKETHBIX 3aAatHE N3MCHAIOMMMCS YCIOBUAM
3aj1ay: 3aHHUMaTeNbHbIX, COLIMAIIBHOW M NPUPOAHOMN
AKCIEPUMEHTAIbHBIX c cpenpl: TOTPEeOHOCTh BO
16 OBITOBBIM COJIEpKAHUEM, C B3aMMOJICHCTBUN pu
TEXHUYCCKUM nu BBIIIOJIHEHUH
KpaeBeIUECKUM UCCIIEJOBAHUN U ITPOEKTOB
COZIEpP>)KAHHEM, BOEHHO- buznyeckon
TEXHUUYECKUM HaIpaBJIEHHOCTH,
COACPIKAHUCM. OTKPBITOCTH OIIBITY n

3HAHUSM JIPYTUX




[ToBTrOpeHue TEMBI
«/luHAMHUKA ¥ CTaTHKA»

IUIAHUPOBAHUE  CBOETO
pa3BUTUS B MPUOOPETECHUN

HOBBIX bu3nuecKux
3HAHWI;
17
KonTposabHas padora IIpuMeHsTh Ha NpakTUKE MOBBIILICHUE YPOBHS
18 Nel «/luHamMpuka u IIOJIYYCHHBIC 3HAHUS.Pessass | CBOCH  KOMIIETEHTHOCTH
CTaTHKa» — yepes IIPAKTUYECKYIO
JIESATEIbHOCTD
Tema 4. 3akonsi| 8
COXPaHeHHUs
Knaccudukanus 3anaq IUIAHUPOBAHUE  CBOETO
II0 MEXAaHHUKE: peuicHue pa3BUTHS B MPHOOPETCHUN
3aj1a4 CpeicTBaMu HOBBIX bu3nuecKux
KMHEMaTHKH, JUHAMUKH, C 3HAHUK; CTpPEMIICHHE
IIOMOIIBIO 3aKOHOB, aHAJIU3UPOBAThH u
COXpaHEHUS. — Viraernons BBISIBIIAITH  B3aMMOCBS3HU
19 Opupoabl, obmecTBa U
SKOHOMHKH, B TOM UYHUCIE C
MCIIOJIb30BaHUEM
(bU3HYECKUX 3HAHUM
3anaun Ha 3aKOH OLICHKa CBOMX JIEHCTBUI
COXpaHEHHUs HMIIyJbca U i — & | C YJETOM BIHAHMS Ha
20 pEaKTUBHOE JBUKEHUE. OKPYKaIoIIYIO cpeny,

BO3MOXHBIX FJ'I06aJ'II)HI)IX
MOCJIEICTBUH




3ajayn Ha ONpeeIeHIe
paboThl U MOIITHOCTH.

pa3BuUTHE Hay4YHOU
110003HATENbHOCTH,
UHTEpEeca K
M CCIIEZI0BATEIIbCKOM
JeATEIbHOCTH

21
3agaun Ha 3aKOH aKTUBHOE  ydYacTHE B
COXpaHEHUs u pelIeHUH  MPAKTHYECKHUX
MIpEeBpaIICHHS 3a7a4 (B pamKax CeMbH,
MEXaHUYECKOW SHEPTUH. IIKOJBI, TOpOjAa,  Kpas)
22 yexopensii-exopoereiiPemarssazas: | TCXHOJIOTMYECKOMN u
COLIMaJIbHOM
HaIpaBJICHHOCTH,

TpeOyIOMUX B TOM YHCIIE U
(bU3NYECKUX 3HAHUU




Pemenue 3aga4
HECKOJIBLKHMH CIIOCOOaMH.
CocraBiueHue 3amad  Ha
3aJaHHbIE OOBEKTHI HIJIH
aBieHud. B3aumonposepka
pelnaeMbIx 3aay.

OCO3HaHHE [EHHOCTH
06e30macHoOro obpaza
JKU3HA B COBPEMEHHOM
TEXHOJIOTHYECKOM  MHUpE,
BaXHOCTHU MIPaBHII
0e301acHOTO MOBE/ICHUS Ha
TPaHCIOPTE, HA JJOPOrax, C
ANEKTPHUECKUM u

23 TEIUIOBEIM 000pYI0BaHUEM
B JIOMAIlIHUX YCIIOBUSX;
c(hOpMUPOBAHHOCTH
HaBbIKA peduiekcuu,
MPU3HAHUE CBOETO IIpaBa
Ha OMIMOKY U TaKoro e
npaBa y Ipyroro 4eJoBeKa

3HAaKOMCTBO c pa3BUTHE Hay4YHOU
puMepaMu PEIICHHs 3a/1a4 T0003HATEITLHOCTH,

24 o MeXaHUKe UHTEepeca K

pecnyOoIuKaHCKUX u MCCIIEIOBATEIbCKON
MEXIYHAPOIHBIX JeATEIbHOCTH
OJIUMITHA/I.
[ToBTOpEHUE TEMBI pa3BUTHE Hay4YHOU
«3aKOHBI COXPAHEHUSsD) NA—— FpHMeH. mpi | JTIOOO3HATEIILHOCTH,
MHTEpeca K
o5 MCCIIEIOBATEIbCKON
P i 3aKe xpagenz | JCATCIIBHOCTU
KonTposabHas padora [IpuMeHATh Ha TpPAKTHKE MOBBIILICHNUE YPOBHS
26 No2 «3aKOHBI MTOJIYYCHHBIE 3HAHUS.Resars | CBOCH  KOMIIETEHTHOCTH
COXpaHEHUs». — qyepes MPaKTUYECKYIO

JCATCIIBHOCTD




Tema S. Crpoenue mu
cBoOiicTBa ras3os,
JKUAKOCTE W TBEPABIX
Teq

27

KauecTtBenurle 3amaun
Ha OCHOBHBIE ITOJIOKEHUS U

OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
(MKT).

28

3ajauM Ha ONHCAHUE
IIOBCACHUA nacaJbHOI'O
rasa: OCHOBHOE ypaBHEHUE
MKT, OITpe/IeIICHUE
CKOpOCTHU MOJIEKYIL,
XapPaAKTCPUCTUKHU
COCTOSIHUS rasza B
M30IpoIIECCax.

29

3ajmaun  Ha  CBOWMCTBa
MapoB: HCIIOJIb30BaHUE
ypaBHeHUs1 MeHeneera —
Knaneiipona,
XapaKTEePUCTUKA
KPUTHYECKOTO COCTOSTHUS.

¥ HE
V= on.
i T5—OPoYy ABHKeHHE:
A
Dhopaymposy a aAPe-
14 EN
HuteprpetHpoBats FpapHK
HA PacHp H ¥
14
poctiv—HenoabsoBats-cBeACHH
H3 VAP HO-KHH DHH
fiSE HKPETHbIX B, #
11 A
HpHposs—pimen = apo

OCO3HaHHE [EHHOCTH
06e301macHoOro obpaza
KU3HA B COBPEMEHHOM
TEXHOJIOTHYECKOM  MHUpE,
BaXHOCTHU MIPaBHII
0e30MacHOTO MOBE/ICHUS Ha
TPaHCIOPTE, HA JJOPOTax, C
ANEKTPHUECKUM u
TEIUTOBEIM 000pY/I0BaHUEM
B JIOMAIIHUX YCJIOBUSX;
c(hOpMHUPOBAHHOCTH
HaBBIKA peduekcun,
NpU3HAaHUE CBOETO IIpaBa
Ha OMMOKY W TakKoro e
npaBa y Ipyroro 4ejoBeKa

IUIAHUPOBAHUE  CBOETO
pa3BUTHS B PUOOPETEHUN

HOBBIX bu3nuecKux
3HaHUM; CTpeMJIEHUE
aHaJIU3UPOBATh u

BBISIBIIATH  B3aMMOCBS3HU
Opupoabl, obmecTBa U
SKOHOMHKH, B TOM UYHUCIE C
MCIIOJIb30BaHUEM
bu3nyeCKUX 3HaHUN

OIICHKA CBOUX JCHCTBHUU

C Y4Y€TOM BIUAHUS Ha
OKPYKAIOLIYIO cpeny,
BO3MOJKHBIX — IJI00QIbHBIX
MOCJIEICTBUIM




3amaun  Ha OMMCaHHE pasBuTHE HAy9IHOUI
SBJICHUN MOBEPXHOCTHOTO J110003HATENbHOCTH,
cJI09; pabora CHII N SIS « | HHTEpeca K
30 MOBEPXHOCTHOT'O U CCIIEZI0BATENIbCKOM
HATSDKEHUS, KAUJUISPHBIC Fasa: JESITCIIbHOCTU
SBJICHUS, U30BITOYHOE
JABICHHE B  MBUIBHBIX
y3BIPSIX
3anaun Ha onpeneneHue IUIAHUPOBAHUE  CBOETO
XapaKTePUCTUK BIAKHOCTH pa3BUTHUS B MPUOOPETEHUU
BO3/yXa. 3anauu Ha HOBBIX buznyecKux
ornpezeneHue 3HAHUK; CTpeMJICHHE
XapaKTePUCTHK  TBEPJOTO aHATM3UPOBATH "
31 Tena:  aOCONIOTHOE | BBISIBIATH  B3aMMOCBS3HU
OTHOCHTEJIBHOE OpUPOIBI, OO0IIecTBa U
VIJIMHEHUE, TEIJIOBOE SKOHOMHKH, B TOM UYHUCIE C
pacmupeHue, 3amac UCTIOJIb30BaHHEM
MIPOYHOCTH, cuia (bu3nuecKux 3HaHUMN
YIIPYTOCTH.
KauecTBeHHbIE u Hpunensri—asropiev—aw—pemenss | OCO3HAHUC LEHHOCTH
KOJIMYECTBEHHBIC  3a/1a4M. o «YpaBHeHHE | 6€30MaCHOTO obpaza
YetHBIE  gmanor  mpH COCTOSTHUS UJCABHOTO | )KM3HH B  COBPEMEHHOM
pPEIICHHH  Ka4eCTBEHHBIX T3 —Msmeerpupenat—s TEXHOJIOTHYECKOM ~ MUE,
3amad. I'paduueckne wu S0 RGN CHOMATHI preyikor: | BAKHOCTHU MIPaBHII
IKCIIEPUMEHTATHHBIC Onp Hapamerp a3 0e30macHOTO MOBEICHUS Ha
3a/laud, 3a1a4d OBITOBOTO npoexemHHe—b—HéM—Rponecesi—se | TPAHCIIOPTE, HA JI0POrax, €
32 COAEPKAHHUS. padike BB | DIEKTPUYECKUM 3|
S— TEIUIOBBIM 000pYI0BaHUEM

B JIOMAIllHUX YCIIOBUSX;
c(hOpMUPOBAHHOCTh
HaBBIKA pednexcun,
IpU3HAHUE CBOETO IpaBa
Ha OmMOKY U Takoro e
IIpaBa y IpYyroro 4eioBe




O600menne no «MKT» 1 IIpuMeHATh HA IpPAKTUKE IIOBBILLICHHE YPOBHs
33 IIOJIyYCHHBIC 3HAHMS.Remsess, | CBOCH  KOMIIETEHTHOCTH
samasE yepes IIPAKTUYECKYIO
JeATEIbHOCTD
Ob6o6maromee 1 pa3BuTHE Hay4YHOU
[IOBTOpPEHUE. 1r0003HATENbHOCTH,
34 UHTEpeca K
U CCIIEZI0BATEIIbCKOM
Ve, JEATEIbHOCTH
Hroro 34
Y4eOHO-TeMaTHYecKOe IIJIAHUPOBAHUE
11 kaacc (34 yaca, 1 yac B HexeJI10)
. BocnurarenbHbIit
Ne XapakTepuCTHKA OCHOBHOM NUeBHOo
ypoka HaumenoBanue 5 Yacpl JeSITebHOCTH yuenHKa (Ha NOTeHIHAJ YPOKa/yue
pasjeja M TeM Yy1€eOHOro BpemMenn . N 3aHATHS
n/n YPOBHe y4eOHBIX AelicTBMIN)
Tema 1. OcHoBBI 6
TePMOAMHAMHUKH
1 Kom0OuHMpOBaHHbBIE 1 3anuceiBaTh M NpUMEHATH | [IposiBieHne mHTEpeca K
3aa4 Ha IIEPBBIM 3aKOH ocHoBHOE ypaBHeHne MKT. | ncropun U COBpeMEHHOMY
TEPMOJUHAMUKH. OnwuceiBath MOJIEIIb | COCTOSIHUIO ~ POCCHUICKOM
UJI€aJIBbHOTO raza. | puznyeckou HayKH;
3anuceIBaTh U | ICHHOCTHOE OTHOLIEHHE K

MHTEPIPETUPOBATh 3aKOHBI
UJ1€aJIbHOTO rasa.

JNOCTHKEHHSIM POCCUICKHX
yu€HBIX-(DU3HUKOB.




KomOunupoBanHbie
3aJja4yd Ha IEepBbI 3aKOH
TEPMOJIUHAMUKH.

3anuceiBaTh UM MNPUMEHSTH
MEepBbIA W BTOPOM 3aKOH
TEPMOJUHAMUKH.

I'pasxtaHCKOE M yXOBHO-
HPaBCTBEHHOE
BOCIIUTaHUE: TOTOBHOCTh K
aKTHBHOMY  y4acTHUIO B
00CyXIeHHH O0IIECTBEHHO
3HAUUMBIX W OITHYECKHX
mpoOiieM, CBSI3aHHBIX C

MPAKTUYECKUM
MIPUMEHEHUEM
JIOCTHKCHUHN (U3HKU
3amaud  Ha  TEIUIOBBIE [IpuMeHATh anropuT™m JIst OCO3HaHHE BaKHOCTH
JIBUTaTEIIN. peuieHuss 3a7ad Mo TEME | MOPalbHO-3THYECKUX
«CBoiicTBa razoBy. | IPUHIIUIIOB B
NnnrocTpupoBarh yCIOBHUE | JEATEIBHOCTH YUYEHOTO
3aJ1a4uu CXEeMaTUYECKUM

PUCYHKOM. Pemars 3amaum.

Koucrpykropckue 3amaumn
U 337a4yd  Ha TPOEKTHI:
MOJIEIb ra3oBoro
TEPMOMETPA; MOZENb
MIPEIOXPAHUTEIBHOTO
KJIallaHa Ha OIpPENETIECHHOE
JIABJICHUE; MPOEKTHI
HCIIOJb30BaHUsI  Ta30BBIX
MIPOLIECCOB U1 MOAAYU

CHUTHAJIOB; MOJIENb
TEIUIOBOM MaIIIMHEI;
MPOEKTHl  MPAKTUYECKOTO
ONpeeIICHUS panuyca

TOHKHUX KaITUJIJISIPOB.

[IpuMeHATh anropuT™m JIst
pemieHuss 3ajad Mo TeMe
«PeanbHbIC rasb».
NnntoctpupoBars yciaoBue
3a/1a4u CXEMaTUYECKUM
PUCYHKOM. Onpenenarsb
napameTpbl rasa u
MPOUCXOASAIIME B  HEM
mpoueccel 1o  rpadukam
3apucumoctu  p(T) s
peanbHbIX Ta3oB. Pemiare
3a/1aui.

c(hOpMUPOBAHHOCTH
HaBbIKa pedexcum,
NpU3HAHUE CBOETO MpaBa
Ha OIIMOKY M TaKOro >Ke
npasa y JIpyroro 4enoBeka




[ToBrOpeHue TEMBI
«OcHOBBI
TEePMOIMHAMHUKH

[IpuMeHATh anropuT™m Jist
pemieHuss 3aAad Mo TeMme
«YpaBHEHHE COCTOSIHUSA
UJI€aJIBbHOTO razay.
NnnmroctpupoBars ycioBue
3a/1a4u CXEMATUYECKUM
PUCYHKOM. Onpenensrsb
napameTpbl rasa u
MpOUCXOASIIME B HEM
mpoueccel Mo  rpadukam
3apucumoctu p(T), V(T),
p(V). Pemars 3amaun.

BOCIIpUATHE
ACTETHYECKHUX Ka4yecTB
¢usnueckoii  Hayku: eé
TapMOHUYHOTO

MMOCTPOCHM, CTpPOrocCTu,
TOYHOCTH, JTAKOHHMYHOCTH.

ennoctu Hay4HOI'O
MTO3HAHUS: OCO3HAaHHE
LIEHHOCTH duznuecko

HayKM  Kak  MOIIHOIO
WHCTPYMEHTA  IO3HaHHUS
MHpA, OCHOBBI Pa3BUTHUSI
TEXHOJIOTHM, BaKHEHIIICH
COCTABJISIFOILEH KYJIBTYpbI

Konrponbnas  pabora
Nel «MKT, OCHOBBEI
TEPMOJTUHAMUKID

IIpuMeHATh HA NpaKTUKE
IIOJIyYEHHBIE 3HAHHUA.
Pemars 3anaun.

aKTUBHOE  ydYacTHe B
pElIeHUH  MPaKTHUYECKHX
3ama4 (B paMKax CeMbH,
IIKOJBI, TOpOAa,  Kpas)
TEXHOJIOTUYECKOU u
COLMAIIbHOU
HaIpaBJIECHHOCTH,
TpeOyIOIUX B TOM YHCIIE U
(U3UYECKUX 3HAHUI

Tema 2. JaexkTpuueckoe u | 5

MAardaMTHOE€ 110151




XapakTepucruka
pemeHna  3amad  Tema:
of1iee u pa3Hoe, MPUMEPHI
U IIPUEMBI PELICHHUS.

HaGmronars

B3aUMOIEHUCTBHE
3apsKEHHBIX TEIL.
Hccnenosarhb SIBJICHUE
ANEKTPU3ALUU npu
COTIPUKOCHOBEHHH.
Ha3ssiBarh CIIOCOOBI
ANIEKTPHU3ALUN TEl.

[IpuMeHATh  2IEKTPOMETP
JUTSL oOHapyXeHUs u

noTpeOHOCTh BO
B3aUMOJICHCTBUH npu
BBITIOJTHEHHH
UCCIICIOBAaHUN M MTPOEKTOB
buznueckon
HAIpaBJIeHHOCTH,

OTKPBITOCTh  ONBITY U
3HAHUAM JPYTUX

U3MEPEHUS
ANEKTPUYECKOTO  3apsia.
PopMynupoBaTh 51
JIOKa3bIBaTh 3aKOH
COXpaHEHus 3apsiia.
3amaun pasHbBIX BHJIOB dopmynupoBarb U | HHTEpec K
Ha OIMCAaHUE 3anuchiBaTh 3aKkoH KyroHa. | mpakTHyecKkoMy H3y4EHHUIO
ANEKTPUYECKOTO 0TSt Beruucnsath cuibl | mpodeccuil, CBI3aHHBIX C
Pa3IMYHBIMH  CPEICTBAMMU: B3aMMOJICUCTBUS TOUEUHBIX | (PUNKOU
3aKOHaMH COXpaHEHUs AIIEKTPUYECKUX 3aps0B
3apsana u 3akoHoM Kyiona,
CHJIOBBIMH JUHUSIMU,

HaNpPsKEHHOCTHIO.




9 3ajaun  pa3HbIX BUIOB Ornpenensrtob MOBBIIICHHE YPOBHS
Ha OIHCAaHUE HaANPSHKEHHOCTD CBOCM  KOMIETEHTHOCTH
JIEKTPUYECKOTO oJIst ANIEKTPUYECKOTO 1oJs | yepes MPAKTUYECKYIO
Pa3IUMYHBIMH  CPEJICTBAMHU: OJHOTO W  HECKOJBbKHUX | IeATEIbHOCTb
Pa3HOCTBIO IOTEHIMAJIOB, TOUCUHBIX 3apsJIoB.

SHEPTUECH. N3o6pakare rpaduuecku
JIMHUU HapsHKEHHOCTH
AIIEKTPOCTATUUECKOTO
noJist. OOBSICHATH MPUHITHIT
CYIIEePHO3UIINH nonei.
Paznuuars OIHOPOJHOE
DIIEKTPUYECKOE TIOJe H
HEOJJHOPOJHOE
AIIEKTPUYECKOE TOJIE.

10 3amaun pa3HbIX BUIOB HaGmonats Ananranus
Ha OINHCAaHWE MAarHUTHOTO B3aMMO/ICHiCTBHE oOyyarorierocs K
MOJIsI TOKA U €0 JIEUCTBHUSL: 3apsKEHHBIX T€J. | U3MEHSIOIIMUMCS YCIOBHUSIM
MarHuTHas WHAYKOUS H Hccnenosars SBJICHUE | COLIMATLHOW U TPUPOAHOMN
MarHUTHBIA TIOTOK, CHJIa ANEKTPU3ALUN IIpU | cpeabl: MOTPeOHOCTh BO
Awmrnepa u cuna JlopeHia. COTPUKOCHOBEHUH. B3aMMOJICHCTBUH npu

Ha3swiBats CroCOOBI | BBITTOJTHEHUH
AIIEKTPU3ALIUN TeN. | UCCTIEIOBAaHUN U MPOEKTOB

[IpuMeHsATh  3IEKTPOMETP
JUls  OOHapyXeHHs |
U3MEPEHMS
NIEKTPUYECKOrO  3apsfa.
PopMynUpOBaTH u
JIOKa3bIBaTh 3aKOH
COXpaHEHUs 3apsJa.

(buzmIecKoit
HaIlpaBJI€HHOCTH,
OTKPBITOCTh ~ OMNBITYy U
3HaHUSAM APYTUX




11 Pemennie kad4ecTBEHHBIX [IpuMeHsITh anrOpuTM JUIs | TIOBBINICHUE YPOBHS
AKCIEPUMEHTAJIbHBIX 3334 pelieHrs 3aJa4 MO0 TeMe | CBOe  KOMIETEHTHOCTH
c HCII0JIb30BaHUEM «MarHuTtHbIe yepes MPAKTUYECKYIO
AIIEKTPOMETPA, MATHUTHOTO B3aHMOJICHCTBUSI. JesITeNIbHOCTD
30H]1a u JIPYroro NnntoctpupoBars  yciaoBue
00opynoBaHUsl. 3aJ1aun CXEeMaTH4eCKUM
pucyHkom. BocipuHumars,
aHAJIM3UPOBATb,
nepepadarbIBaTh u
MPEeIbABIATh HHPOPMALIUIO
B COOTBETCTBUU c
MOCTABJICHHBIMH 3aJ]a4aMH.
Pewiare 3anaun.
Tema 3. IocTosinubIii | 9
JIeKTPUYECKHU I TOK B Pa3JIMYHBIX
cpenax
12 3amaun Ha paszIUYHBIC [TpuMeHSITh aNrOpuTM JUISL |  BOCIPHUSTHE
MIPUEMBI pacueTa pelieHus 3aJad IO TEeME | ICTETUYECKUX KauecTB
COTIPOTUBJICHUSI  CIIOKHBIX «MarHuTHbIe ¢duzuveckoir  Hayku: €€
AIIEKTPUYECKUX LIETICH. B3aMMOJICHCTBUSI. TapMOHUYHOTO

NnmroctpupoBars ycioBue
3a/1a4un CXEMaTUYECKUM

MMOCTPOCHM, CTpPOrocCTu,
TOYHOCTH, JAKOHUYHOCTH
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3ajaun  pa3HbIX BUIOB

Ha OnucaHue
JJIEKTPUUECKUX eneun
IIOCTOSITHHOTO

MEKTPUUYECKOTO TOKa C
MoMoIIBI0 3akoHa OMa mis
3aMKHYTOM IIeTH, 3aKOHa
Jxoyns — JleHiia, 3aKOHOB
IIOCJICA0BATCIHEHOTO "
rapajieIbHOTO
COCIUHCHH.

pucyHkom. BocnpuHumars,

aHAJIN3UPOBATH,
nepepadarbIBaTh u
HPEIbSBIATh HHYOPMAIIHIO
B COOTBCTCTBUH C

IIOCTaBJICHHBIMHU 3aJa4aMHU.
Pewars 3amaun.

Ha3zsiBaTh yCJIOBHA,
Heo0XoauMEbIe TUIS
CYIIIECTBOBAHHUS

AIEKTPUYECKOIO TOKa B
IIPOBOJTHUKE.

N3mepsars cuny TOKa H
HaIpsDKEHUE Ha  y4acTKe

ANEKTPUYECKOU LIETIN.
CtpouTh BOJBTAMIEPHYIO
XapaKTEPUCTHUKY.

Beimonuares pacd€Tel cun
TOKOB W HAINpPsHKEHUH Ha
y4acTKaxX  3JIEKTPUYECKUX
LeIIeit. PaccuntriBars
COIIPOTUBJIEHUE  y4YaCTKa
eI npu
MOCJIeI0BAaTEIbHOM n
napaieIbHOM

COCIUHEHMH €r0 JIEMEHTOB

OIICHKA CBOMX JCUCTBHU

C ydy€ToM BIUSHUA Ha
OKPYKAOLIYIO cpeny,
BO3MOJKHBIX  ITI00aJIBHBIX
MMOCJICACTBUH




14 O3HakoMjieHUE c @opMynMpoBaTh MpaBWia | IUJIAHUPOBAHHE  CBOETO
npaBuiamMu Kupxroda mpu Kupxroda.  M300paxkars | pa3BUTHS B PUOOPETCHUH
pelIeHnn 3a1ay. rpaduuecku enu C | HOBBIX ¢buznyecknx

napajuiebHbIM U | 3HAHUH; CTpeMJICHHE
MOCTIeIOBATEILHBIM aHaM3UPOBATh u
COEIMHEHUEM BBISIBISITH ~ B3aMMOCBS3U
npoBOAHUKOB. OOBSCHATH | MPUPOABI, OOIIEeCTBA U
paznuuue MEXy | PKOHOMHKH, B TOM YHUCIIE C
peocTaroMm U | UCIIOJIb30BaHUEM
MOTEHIIHOMETPOM. (bu3nyecKux 3HAHUI
PaccunteiBaTh IIYHTBHI W

100aBOYHBIE

COIIPOTHBIICHHS TUTST

paciupeHus MIpeJIeNioB

U3MEPEHUs] aMIIEPMETPOB U

BOJIETMETPOB. Pemare

3aja4d  Ha  HAXOXKJCHHE

COTPOTUBIICHUST  CJIOKHBIX

LENEH.

15 ITocraHoBKa U pelieHue NsmepsaTh ONIC u Anmanranus
(bpOoHTaTBHBIX BHYTpEHHEE oOyyaromierocs K
AKCMEPUMEHTAIBHBIX 33734 COMPOTUBIICHUE MCTOYHHMKA | H3MEHSIOUIMMCS YCIOBUSIM
Ha OIpeneiIcHue TOKA. 3anuceIBaTh U | COLMAJIBHON U NPUPOJHOU

MOKa3aHUi# HpUOOPOB MpHU
W3MEHEHUHN
CONPOTUBJICHUS TEX WIH
VMHBIX YYacTKOB II€NH, Ha
olpezeeHue
CONPOTUBJIEHUN YYacTKOB
LENH U T. 1.

MPUMEHSITh ISl pacuéToB
3akoH Owma 119 HOoJHOH
AIIEKTPUIECKON HEeMnu.
OnuceiBaTh  YCTPOMCTBO
pa3IMYHBIX  WCTOYHUKOB
toka. CoOnronars mpaBuia
TEXHUKU O€30MacHOCTU U
MIPaBHJIA TIOAKITFOYCHHUS TTPH
paboTe ¢ HCTOYHUKAMU
TOKA.

CpCAbl: HOTpe6HOCTL BO

B3aUMOJICHCTBUH npu
BBITIOJTHEHUH
WCCJIEIOBAHUI U MPOEKTOB
¢buznueckoit
HaIlpaBJIEHHOCTH,

OTKPBITOCTb ~ OIBITY U
3HaHUAM APYTHUX
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Pemenue 3amay Ha

pacyeT  ydJacTka
umerommen IJ1C.

LIETIH,

N3mepsts 91C 51
BHYTpEHHEE
CONPOTUBIICHUE MCTOYHHKA
TOKa. 3anuchIBaTh u
IIPUMEHATH Ul PacyéToB
3akoH OwMa 1T IOJIHOU
ANEKTPUYECKOU LIETIN.
OnuceiBaTh ~ yCTPOMCTBO
pa3IMYHBIX  HMCTOYHUKOB
toka. Cobnronarh mpaBuia
TEXHUKH OE€30IMaCHOCTU U
MpaBuJIa MOAKITIOYEHHUS TTPU
pabore ¢ HMCTOYHHKAMU
TOKa.

IUIAHUPOBAaHUE  CBOETO
pa3BUTHA B NPUOOPETEHUN

17

3amaun Ha OIIMCaHUE

IIOCTOAHHOI'O
QJICKTPUYICCKOI'O
QJICKTPOJINTAX,

TOKa B
BaKyyMme,

razax, MnOJynpOBOAHHKAX:

XapaKTepUCTHUKA
HOCHTEIICH,
XapaKTepUCTHKA

KOHKPCTHBIX SIBJICHUH U ap.

[IpuMeHATh anropuT™m JIst
pemieHusl 3aaad 1o TeMme
«3akoH OMma JJ1d IOJIHOM
uenu». MmmoctpupoBaTh

yCIIOBHE 3a]1auu
CXEMaTHYECKUM PHUCYHKOM.
Bocnpruanmars,

aHAJIN3UPOBATh,

nepepabdarTbIBaTh u
PEAbABIATh HH(POPMALINIO
B COOTBETCTBHUHU c

HOCTaBJICHHBIMHU 3aJlauaMHU.
Penrars 3amaun.

HOBBIX ¢buznyecknx
3HAHUM;

TIOBBIIIICHHUE YPOBHS
CBOEH  KOMIIETEHTHOCTH
qyepes MPAKTUYECKYIO
JesTeIbHOCTD




18 KadecTBeHHbIE, [Ipumensarsy anroputm [Uis | Ajpanrtanus
SKCIIEPUMEHTAJIbHBIE, peuieHus 3a1a4 1o | obydaromierocs K
3aHMMAaTCIbHBIC  3aJadH, KUHEMATHKE. WU3MEHSIOIIMMCS YCIOBUSM
3aJJadl ¢ TEXHUYECKUM NnmroctpupoBarh yClI0BHE | COMATBHOW U MPUPOIAHOU
COJIEpIKaHUEM, 3a7a9u CXEMaTHYECKHM | Cpelbl: MOTPEOHOCTh BO
KOMOMHHMPOBaHHBIE 33]1auH. PHUCYHKOM. N3o0pakarh | B3aMMOJEHCTBUA npu

BEKTOPBI YCKOPEHUH, | BHIMOJTHEHUU

ckopocTel. Pemiare 3aaun. | MCCaeq0BaHUM M TIPOEKTOB
busznueckon
HaIpaBJICHHOCTH,
OTKPBITOCTh  OMNBITYy U
3HAHUSM JAPYTUX

19 [ToBTOpEHue TEMBI OnuceiBarh MEXaHW3M | TUIAHHUPOBAHHWE  CBOETO
«IlocToTHHBIH MIPOBOJUMOCTH METAJUIOB M | PA3BUTHUS B MPUOOPETCHUH
JIEKTPUYECKHH TOK B ee 3aBUCUMOCTH OT | HOBBIX du3maeckux
Pa3JM4YHBIX Cpeaax» temreparypsl. [IpuBoguTh | 3HaHUI; CTpeMJICHUE

MIPUMEPHI MPUMEHEHUS | aHAIM3UPOBATh u
CBEPXITPOBOAUMOCTH. BBISABJIATH B3aHMOCBSI3U

IpUpOabl, oO0IecTBa U
SKOHOMMKH, B TOM YHUCJIE C
HCIIOJIb30BaHUEM
¢bu3nvecKux 3HaHUH
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Konrponbnasa pabGora
Ne2

«OIIeKTpUUeCcKue u
MarHUTHbIE SBJICHUS

IIpuMeHATh Ha MNpPaKTUKE

MOJTy4YeHHbIE 3HaHUS.
Pewrarp 3a1a4HU.
CpaBHUBAaTh

IEKTPOIPOBOJHOCTL BOJIBI
U pacTBOpa COIM WIH
kucioTel. dopmynuposarh

3aKOH ®dapazpes.
HaGmomate u  0OBACHATH
TEPMODIIEKTPOHHYIO

SMUCCHIO. OnuceiBaTh
YCTPOMCTBO  AJIEKTPOHHO-
Jy4eBOM TPYOKH.

HabGmiomate €€  pabory.
OOBsACHATH
MIPOUCXOXKICHHE KATOIHBIX

MOBBIIICHHUE YpOBHSI
CBOCM  KOMIETEHTHOCTH
qyepes MPAKTUYECKYIO
JesITeNIbHOCTD

Jy4ei. PaccuurtsiBath
YAENbHBII 3apsn
AIIEKTPOHA.
Tema 4. | 14
DJIeKTPOMATHUTHBbIE KOJIeOaAHUS U
BOJIHBI
21 3amgaumn Pa3HBIX Uccnenosars SBJICHHE | AaKTUBHOE ydYacTHE B
BHJIOB Ha ONHUCaHue AIIEKTPOMArHUTHOM pEelIeHNH  MPAKTUYECKUX
SIBIICHUSI WHYKITUU. 3ama4 (B paMKax CeMbH,
AJEKTPOMArHUTHOMN [lepeuncnsaTh yCIOBHSL, IPH | MIKONBI, TOpoAa, Kpas)
WH]TYKIIAH: 3aKOH KOTOPBIX BO3HHMKACT | TEXHOJOTUYECKOM u
AIEKTPOMArHUTHOMN WHIYKIMOHHBIM  TOK B | COI[MAJIbHOM
WHTYKIIAH, MIPaBUIIO karymke. OnpenensTb pojib | HalpaBICHHOCTH,

.HCHI_Ia, WHIAYKTUBHOCTD.

JKCJIC3HOI'O CCpACYHHUKA B
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3anaun pa3HbIX
BUJIOB  Ha  ONHCaHHE
SIBJICHUS

JIEKTPOMAarHUTHOU
VHYKLIAH: 3aKOH
JIEKTPOMAarHUTHOU
VHYKLIUH, IIPaBUIIO

Jlenna, HHAYKTUBHOCT.

karymke. DopMmyIHpoBaTh
U aHaJU3UpOBaThb 3aKOH
ANEKTPOMArHUTHOU
WHOYKUMA W T[PaBUIIO
Jlenma. Beruucnares 3JIC
UHIYKIUU. Onpenensarpb
HaIlpaBIICHUE
MHIYKIWOHHOI'O TOKA.

TpeOyIOIMMX B TOM YUCIIE U
bu3nUeCcKuX 3HAHUN
OCO3HAHHE [ICHHOCTH
0e30macHoOro obpaza
JKU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM  MHPE,
BaXHOCTH MIPaBUI
0e301acHOTO IMOBEICHUS Ha
TpaHCIOpTe, Ha IOporax, ¢
AMEKTPUYCCKUM u
TEIUIOBBIM 000pYIOBaHUEM
B JIOMAalllHUX YCJIOBUSX;
c(hOpMUPOBAHHOCTH
HaBBIKa peduekcun,
NpU3HAHUE CBOETO TIIpaBa
Ha OIIMOKY M TaKOro >Ke
npaBa y IPyroro 4ejJoBeKa
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3anaun
MepEeMEHHBIN
NIEKTPUYECKUI
XapaKTepPUCTUKH
IIEPEMEHHOTO
AIIEKTPUUYECKOTO
NIEKTPUUECKUE
Tpanchopmarop.

Ha

TOK:

TOKa,
MAIIIHHEL,

Habmronars Ha
ocumiuiorpade  pa3BEPTKY
KojeOaHMii  HampsHKEHHS.
3anuceiBaTh  ypaBHEHUS
KojeOaHWii CHIIBI TOKa W
HaNpsDKEHUsT B IIeNH
NEPEMEHHOTO  TOKa  C
y4ETOM CIBUTA (has.
OObBsicCHATE  (pU3UUECKUN
CMBICIT YaCTOTBI
MIEPEMEHHOTO TOKA.
PaccuutbiBare  3Ha4YCHUs
CHJIBI TOKa U HANpsDKCHHS
HAa  DJEMEHTax HETH

MEPEMCHHOTO TOKa.
OHpC,Z[eJ'IHTB POJIb KaTyIIKH
HHAYKTUBHOCTHU )51

KOHJECHcaropa B pabote
KOJIEOATEeIbHOTO ~ KOHTYpa.
Beraucnsars €MKOCTHOE U
WHYKTUBHOE
CONPOTHUBIICHUA.
3anuceIBaTh 3aKkoH OMa 11
LENd MEepPEMEHHOTO TOKa.

Brimonasats 3aJTaHUI
JKCHEPUMEHTAIBHOTO
XapakTepa, aHaJIU3HpPOBATh
OTJIeIbHBIC JTaIbI
MPOBEIECHUS
HCCIIeIOBaHUH,
WHTEPIPETUPOBATH

pe3ynbTaTthl  HaOIIOIEHUS
UiaM  onbIToB. HM3mepsaTs
UHJIYKTUBHOCTb KATYILIKHU.
OcBauBarb NpuemMsbl paboThI

pasBUTHE Hay4yHOU
JH0003HATEIBHOCTH,
UHTEpEeca K
HCCIIEI0BATENBCKON
NEeATEINbHOCTH




c AIIEKTPUICCKUMU
npudopamu.  CoOmronarh

npaBuia paboThI c
00opynoBaHuEeM
24 3agaun Ha OIIMCAHUE N3nararb CcyTb THIOTE3BI IJIAHUPOBAHUE  CBOETO

Ppa3IMYHBIX CBOICTB Makcgenna. OOBsCHATH | pa3BUTUA B MPUOOPETEHUN
AJNEKTPOMArHUTHBIX  BOJIH: B3aUMOCBS3b TEPEMEHHBIX | HOBBIX (buznueckux
CKOpOCTb, OTpakeHue, AIIEKTPUYECKOTO U | 3HAHUU; CTpEMIICHHE
MpeJIOMJICHUE, MarHuTHOTO MOJICH. | aHAJIM3UPOBATh u
uHTepdepeHIus, N3ob6paxars CXEMY | BBISABIIATH B3aUMOCBSI3U
nudpakiys, MoIIpU3alus. pacpoCTpaHeHHs U | IpUPOJBI, O0OIIecTBa W

rpaduk W3MEHEHUH | SKOHOMUKH, B TOM YHUCIE C

BEKTOPOB B BOJIHE. | UCIIOJIb30BAaHUEM

[lepeuncnsars CBOICTBA | PU3MUECKUX 3HAHUH

AIIEKTPOMATHUTHBIX ~ BOJIH.
Habnionate  moromieHue,
OTpaKCHHE, MPEIIOMIICHUE,
uHTEep(EpPEHIIHIO,
nudpakiio u
MOJISIPU3AIUIO
AIIEKTPOMATHUTHBIX ~ BOJIH.
CpaBHUBaATh MEXaHUYECKHE

u AIIEKTPOMArHUTHBIC
BOJIHEL. Hccnenosars
CBOMCTBA

AIIEKTPOMArHUTHBIX BOJH C
ITOMOIIIBIO MOOMJIEHOIO
tenedona. N3obpaxathb
CXEMaTHYECKH KAy

NIEKTPOMAarHUTHBIX  BOJIH.
IlepeuncnsaTe U CpaBHUBATh
CBOMCTBA
AJIEKTPOMAarHUTHBIX
U3JIy4CHU.




25 3ajaun Ha ONMCAaHHE Habmronars SIBJICHUE | aKTUBHOE ydacTue B
Pa3INIHBIX CBOICTB uHTepdepeHn CBETA. | PEICHUN  MPAKTHYECKUX
ANEKTPOMArHUTHBIX BOJH: OnuceiBath M OOBACHATH | 3a7a4 (B pPaMKax CEMbH,
CKOpOCTBH, OTpa)xeHHe, SBJICHUE WMHTEp(QEPEHNINH. | IKOJBI, Tropoja, Kpas)
npejoMIICHHE, W3znararp OCHOBHBIE | TEXHOJIOTUYECKOM u
uHTepdepeHys, HIOJIOXKEHUS TEOPHU | COIIMATBHON
auQpakus, MoasIpru3anus. @penenss U OOBACHATH HA | HANPaBICHHOCTH,

e OCHOBE SBJICHUE | TPEOYIOLIMX B TOM YHCIIE U
T paKkuuu cBeTa. | (PM3NYECKUX 3HAHHUH
HaGmonare SIBJICHUE

TpaKkIuu CBeETa.

HaOmromare U OOBSCHATH

JUCTIEPCHIO CBeTa.

OObsicHAT,  u3HUYECKUE

MPUHIUIBL  CIIEKTPAIBHOTO

aHaMM3a W [PUHIKI

JICUCTBUS CIIEKTPOCKOIIA.

26 3agaun o [IpuMeHsATH Ha MpakTUKE | IOBBIIICHHUE YPOBHS
T€OMETPHUYECKON  ONTHKE: 3aKOHBI ~ OTPaXEHUS W | CBOCH  KOMIIETEHTHOCTH
3epKaiia, OINTHYECKHE peIOMIICHUS CBeTa. | yepes MPAKTUYECKYIO
CXEMBI. Pemiarp 3amaun Ha 3aKOHBI | JESITEIHHOCTD




27 3agaun o FEOMETPUYECKOM ONTHKU. | OCO3HAHUE LEHHOCTHU
TrEeOMETPUYECKON  ONTHKE: UzmepsaThb nokaszareip | 6e30macHoro oOpaza
3epKaiia, OINITUYECKHE PEIOMIICHUS CTEKJIA. | )KU3HK B COBPEMEHHOM
CXEMBI. OnuceiBaTh MPUHIIMI | TEXHOJIOTHYECKOM  MHDE,

paboThI CBETOBOJIOB. | BA)KHOCTHU MIPaBUI
Haxonute B MHTepHeTe u | 6€30macHOrO MOBEACHUS HA
JIOTIOJTHUTEIbHOM TPaHCIIOPTE, HA JOPOTax, C
JUTEepaType CBEICHUS Ha | AIEKTPUUYECKUM u
3aJJaHHYIO TEMY TEIUIOBBIM 000pYIOBaHUEM
B JIOMAIllHUX YCJIOBUSX;
c(hOpMUPOBAHHOCTH
HaBbIKa peduekcuu,
NpU3HAHUE CBOETO TIIpaBa
Ha OMIMOKY U TaKoro e
npaBa y IPyroro 4ejJoBeKa

28 Knaccudukanus Briensate OCHOBHBIE | IUIAHUPOBAHHUE  CBOETO
3agad no CTO u mpumepsl sagayn CTO. OOBSACHATH | pa3BUTHS B MPHOOPETCHUN
WX pEIICHHUS. HKCIEPUMEHTAJIbHbIC HOBBIX (buznueckux

OCHOBAHMSI TEOpHH | 3HAHUH; CTpeMIIeHUE
OTHOCHUTEJIBHOCTH. aHAJIU3UPOBATh u
dopmynupoBaTh BBISIBISITh  B3aWMOCBSI3U
MOCTYNaThl M ONHUCHIBaTh | MPUPOABI, OOIIEeCTBA U
AKCTIEPUMEHTAIbHBIC HSKOHOMHUKH, B TOM YHCJIE C

ocHoBanusa CTO

UCIIONE30BaHUEM
(U3UYECKUX 3HAHUI
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3anaun Ha
ONpEIEICHUE ONTUYECKOU
CXEMBI, coAepkauleica B
«YEpPHOM SILIAKE»:
KOHCTPYUPOBAHUE, IPUEMBI
U IPUMEPBI PELICHMUS.

Crpouts wu300paxkeHus B
IUIOCKOM U C(epHyecKoM
3epkaiax. (OOGOCHOBHIBATH
XapakTep  M300pakeHHS.

Onpenensarsb dokyc
cheprudyecKoro 3epKaia.
3anuchIBaTh bopmymy
cheprudyecKoro 3epKaia.
Pewrarp 3aa491 Ha

MOCTPOEHUE H300paKeHHI
B 3epKajax.

OIICHKA CBOMX JCUCTBHU

C ydy€ToM BIUSHUA Ha
OKPYKAOLIYIO cpeny,
BO3MOJKHBIX  I7T100aJbHBIX
MMOCJICACTBUH
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3anaun Ha
ONpEIEICHUE ONTUYECKOU
CXEMBI, coAepkauleica B
«YEpPHOM SILIAKE»:
KOHCTPYUPOBAHUE, IPUEMBI
U IPUMEPBI PELICHMUS.

Paznuuare coOuparomye u

pacceuBaroye JIMH3BIL.
Crpouts N300paXeHUsI
IPEAMETOB, JlaBaeMble

auH3amMu. BelBomuth UM
aHaIM3upoBaTtk  (Gopmyiy
TOHKOU JIVH3BL.
PaccunteiBate paccrosiHue
OT JIMH3bI JJO U300paXeHUs
IpeaMera, ONITUYECKYIO
CUJLY U YBEJIMYEHUE JIMH3bI.
Pemarp 3a/a4n Ha
IIOCTPOEHUE H300paKEeHUM
B JmH3ax.  H3mepsrs
¢dhokycHOE paccrostHue
nuH3b1. [IpUMEHATH 3aKOHBI
FEOMETPUYECKOM  ONTHKHU
JUIsl aHaJIi3a IPOLECCOB U
SIBJICHU. Onpenenars
CHEKTPAJIbHBIE  TIPaHULBI
YyBCTBUTEIBHOCTHU
4eJI0BEUECKOro  Ivasa ¢
MOMOIIbIO TU(PPAKITTOHHOM
PEIIETKH. OOBsCHATH
NPUYUHY OJIU30PYKOCTH H
JAIbHO30PKOCTH iasa,
MIPUHIINIL KOPPEKIHI
3pEHUS C MIOMOIIBIO OUKOB.
Perrars 3aga4n Ha ciocoObI
KOPPEKIUH 3PEHUS.

pasBUTHE Hay4yHOU
JH0003HATEIBHOCTH,
UHTEpEeca K
HCCIIEI0BATENBCKON
JIeATEIIbHOCTH
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I'pynmosoe u
KOJUICKTUBHOE  pEIlICHHE
AKCIEPUMEHTATBHBIX 33139
c UCTIOJIb30BaHHEM
ocumuiorpada, 3BYKOBOTO
reHepaTopa,
Tparcdopmaropa,
KOMIUIEKTa TPUOOPOB IS
HA3Yy4EHUS CBONCTB
ANIEKTPOMATrHUTHBIX  BOJIH,
ANIEKTPOU3MEPUTETHHBIX
pUOOPOB.

OOBSACHATE MIPUHIIHTL
paboOTBl ¥  Ha3HAUCHUE
OTITHYECKHUX npuOOpOB.
KonctpyupoBars  Mojenu
MHUKPOCKOIIA U TEJIEeCKOIa.

ITpuBoauTh IIPUMEPBI
IIPUMEHEHUSI  ONTUYECKUX
npuOOpOB. OcBouts
IIPUEMBI paboThI C
ONTUYECKHUMU TNPUOOpaMHU.
IIpumeHATH 3aKOHBI

reoMeTpru4cC CKOM OIITHUKH

IUIAHUPOBAaHUE  CBOETO
pa3BUTHA B NPUOOPETEHUN

HOBBIX ¢buznyecknx
3HAHUM; CTpEeMJICHUE
aHaJIM3UPOBAThH u

BBISIBIISITh  B3aWMOCBSI3U
OPUPOIBI, OO0IecTBa U
YKOHOMHUKH, B TOM YHCJIE C
UCIIOJIb30BaHUEM
bu3nUeCKUX 3HAHUN

32 I'pynnoBoe U JUIsL aHaJlIM3a IPOLECCOB B | OCO3HAHHE [EHHOCTH
KOJUIEKTUBHOE  peIleHHE ONTUYECKUX NpuOOpax MU | 6e30macHOro o0paza
HKCTIEPUMEHTAIBHBIX 33714 pemiars 3a1aun. CoOMoAaTh | )KU3HH B COBPEMEHHOM
c UCIOJIb30BaHUEM paBuia paboThI C | TEXHOJIOTUYECKOM  MHMpE,
ocuuuiorpagda, 3BYKOBOTO ob0opynoBanueM. Haxoaurts | BaxkHOCTH IpaBuIl
reHeparopa, B WntepHere U | 6e30MacHOro MOBEICHUS Ha
Tpanchopmaropa, JIOTIOJTHUTEITLHON TpaHCIIOpTE, Ha JIOporax, ¢
KOMIUIEKTa MPUOOPOB IS JAUTEpaType CBEOCHUS 00 | AIEKTPHUCCKUM u
W3YUYCHHS CBOHCTB UCTOPUU CO3/1aHM | TETUIOBBIM 000pYIOBaHUEM
ANIEKTPOMArHUTHBIX  BOJIH, ONTUYECKUX MPUOOPOB. B JIOMAaIIHUX YCJOBUSX;
DIEKTPOU3MEPUTENBHBIX c(OpMUPOBAHHOCTb
npuOOpOB. HaBBIKa peduekcun,

NPU3HAHUE CBOETO TIIpaBa
Ha OIIMOKY M TaKOro e
npaBa y IPyroro 4eioBeKa

33 Kounrtpoabnasn [TpuMeHATh aNrOpuT™M JUIs | TOBBIIICHHUE YPOBHS
padora Ne2 peueHust 3a7a4 1o | CBOEH KOMIIETEHTHOCTH
«ONEeKTPOMarHuTHbIE KHHEMaTHKe. qyepes MPAKTUYECKYIO
KoJIeOaHWsI U BOJTHBI. WnmrocTpupoBarh yCIOBHE | IESITEIHHOCTD

3a71a4uu CXEMaTHYeCKUM
PHUCYHKOM. N3o6paxarp
BEKTOPBI YCKOpPEHUI,

ckopoctel. Pemiare 3agaun.




34 Ob6o06mraromree PaccunTbiBaTh  CBETOBBIC | DPa3BUTHE HayYHOU
3aHATHE II0 METOAaM U BEIMYMHBl M pelarh | Jr0O0O3HATENLHOCTH,
npueMam peIICHUA 3aJa4u. HHTEpCCa K
bu3nveckux 3amaq HCCIIE/IOBATEIILCKOM
JESATSILHOCTH

HToro
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