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HNO5ICHUTEJILHAS 3ATIMCKA

[lporpamma 1no dusuke na YPOBHE cpejuero obmero obpazosamus
paspaboraHa Ha OCHOBE TONOKEHMH U TpebOBaHUil K pe3yabTaTaM OCBOCHHUS
OCHOBHOH 00pa30BaTeNbHON [pOrpaMMbl, TPeACTaBACHHBIX B DIOC COO0, a
TaKKe ¢ y4€ToM (enepanbHOl paboueii IporpaMMel BocTiuTanus u Korteniuu
NpenojaBanys yuebHoro mpemera «Ousnka» B 06pazoBATETBHbIX OpraHu3anmugax
Poccuifckoii  @eneparun, pealusyomux  OCHOBHbie  0OpasoBaresbHbIe
IpOrpamMMmel.

IIporpamma 1o Qusuke ompenenser obs3atensHoe TpeAMETHOE COJePKAHKE,
YCTaHABIMBACT PEKOMEHYEMYHO MOC/IEI0BATENFHOCTE H3YYeHUs TeM H pasnenos
y4eOHOro mpemmera ¢ yuérom MEKIIPEIMETHBIX U BHYTPHIPEAMETHBIX CBSI3EH,
JOTHKM  y4eOHOr0 mpouecca, BO3PACTHBIX  OCOBEHHOCTERH o0yuarommxcs.
Ilporpamma no ¢musuke paér IPCCTABICHHE O uendax, comepikaHuu, oOiue
CTpaTeruyl OOyYCHWS, BOCHWTAHMS W pPA3BUTHS 00y9JaronMxces  cpeAcTBaMu
yuebHoro npeamMeta «DOuzukar Ha yriryOnéHHOM ypoBHe.

Wsyuenne kypca ¢usuku yrmy6némmoro YPOBHS ITI0O3BOJISIET PeATH30BATH
3a1a41 NpodeccUoHATBHON opHeHTaLuH, HarpaBleHO Ha CO3/IaHMe YCIIOBUI mls
TMPOSABICHIA CBOMX MHTEIUIEKTYANbHBIX M TBOPYECKHX CHOCOGHOCTEl KaXK1bIM
O0y9aroHMMCs, KOTOphle HeOOXOAMMBI I3t NpONO/KEHUsl 00pa3oBaHus B
OpranMsalusaX MPOPEeCcCUOHANEHOIO 06pasoBaHus Mo pasnu4YHbBIM  (hHU3HKO-
TEXHUYECKHM M HHKEHEPHBIM CHEIHATEHOCTSM., i

B mporpamme 1o (usuke onpenensroTes TIJIJAHUPYEMBIE  Pe3yJIbTaThl
OCBOCHHA Kypca (PM3UKH Ha yPOBHE CPe/IHEero oBIIero 00pa3oBaHus: IMYHOCTHEIE,
METAlpeIMeTHbIE, — TpPeAMETHbE (Ha  yriyGnéHHOM yposHe). Hayuno-
METOTONOrHYECKOH OCHOBOM 111 paspaboTku TPeOOBAHMH K JIUMHOCTHBIM,
METaNpe/IMETHBIM U MPEJIMETHBIM pe3ynbTaTaMm 00y4aroInXcsl, OCBOMBIIMX
NporpaMmy 10 (H3MKE Ha YpPOBHE CpexHEro obumero obpazoBanus na
yriyOnénHoM ypoBHe, siBsietcs CHCTEMHO-IESTENBHOCTHAIN MTOIXOL.

[Iporpamma 1o husuxe sxmouaer:

[TaHAPYeMBIe  pe3symbTaThl OCBOGHMS Kypca (H3MKH Ha yrayOneaaoM
YPOBHE, B TOM YHCIIe IIPE/IMETHBIE PE3yILTATHI 10 FONaM 00y4eHus;

cojepxanne y4eOHOro npeamera «DU3KKay Mo rogam 00yyeHwus.

Ilporpamma mo ¢usuxe HMEET TIPHMEpHBIH XapakTep M MOXKeT ObITh
MCIONL30BaHA YUUTEISIMA DH3UKH [ULL COCTABIICHHUS! CBOWX ﬁaaﬁoqﬂx 1porpamm.

TIporpamma no $usuke He ckoBbiBaeT TBOPYECKYIO HHULMATHBY yUUTenel u
TIPENOCTABISIET  BO3MOJKHOCTH JUIsl  pealiu3allin Pa3THYHBEIX METOIHYECKHX
TIOAXON0B K NpenonaBaHuio (GUSEKA Ha yriyGnéuuoM YPOBHE IIPH YCIOBHU
COXpaHeHHs 00S3aTeNbHOM YaCTH comepkanys Kypca. '



Pusnka xak Hayka O HauOosiee OO0MX 3aKOHAX NPUPOIbI, BLICTYTAs B
Ka4ecTBe y4e0HOro NpelmMeTa B [IKONE, BHOCUT CYILIECTBEHHBINW BKIA] B CUCTEMY
3sHaHUH 00 okpyxkaromem mupe. [LIKONBHBIA Kype GU3NKN — cHcTeMO0Gpasyomuii
IUIl €CTECTBEHHO-HAYYHBIX Y4eOHbIX PeIMETOB, rtocxo.umfy (huzuvecKre 3aKOHbI
JIe)KaT B OCHOBE MPOLECCOB W ABICHUM, H3y4daeMbIX XHMHEH, Ouonorue,
Gusuueckoit reorpapueili u acrponomueid. UcnonszoBaHme M aKTHBHOE
npuMeHeHne ()M3MYECKMX 3HAHUH OIIpefeuno XapakTep W OypHOE pasBHTHE
PasHOOOpasHBIX TeXHONOrWi B cdepe SHEPreTHKW, TPAHCIIOPTA, OCBOEHUSA
KOCMOca, TIONMyYeHHs HOBBIX MaTepHaloB C 3aJaHHBIMH cBoMcTBamMH. U3yuenwue
(Gu3MKM BHOCHT OCHOBHOM BKI3J) B (OPMUPOBAHUE ECTECTBEHHO-HAYYHON
KapTHHbl Mupa obyuaromierocs, B GOPMHPOBaHIE YMEHHI NPUMEHSTL HaydHbIN
METOJI NO3HAHMSI IIPH BBITIOJIHEHUU UMH YueOHBIX HCCITEOBaAHWH.

B ochoBy Kypca (M3MKH Ha YPOBHE CpeIHero oo1ero 06pasoBaHus MOI0kKEH
pAL ueH, KOTOPIE MOKHO pacCMaTPUBAThH KaK IIPUHIIMIIEL €10 [OCTPOSHMS.

Hoea uenocmuocmu. B COOTBETCTBHH ¢ Helf Kype SIBISCTCS JIOTHYECKH
3aBEPUICHHBIM, OH COIEPIKHT MaTepuan U3 Beex pasjiesioB (U3MKH, BKIIOYACT KaAK
BOIPOCH! KITACCHYECKOH, TaK U COBPEMEHHOH (PH3UKH.

Hoesn zemepanuzayun. B cooTseTCTBHM C Hell MaTepual Kypca (QH3AKH
oObelMHEH BOKPYT (QH3MYecKHX Teopui. BeayumM B Kypce sBIsercs
(GopMupOBaHKe NpEACTaBIeHHIl O CTPYKTYPHLIX YPOBHSIX MATEPUH, BELIeCTBE H
none.

Hoes cymanumapusayuu. EE peanusauus npeanonaraeT HCMONB30BAHHE
TYMaHHTAPHOTO TOTeHIMaNa (U3MYECKOH HAayKW, OCMBICIEHHE CBA3M DPA3BUTHS
(usuka ¢ passurdeM ofIiecTBA, a TAKKE C MHUPOBO33PEHUECKHMH,
HPaBCTBEHHBIMH H S5KOJIOTHYSCKHMHU ITPOOIEMaMH.

Hoen npurnadnoii nanpasnennocmu. Kype Gbuznuku yriay6iéHHOTO YPORHS
NPEANonaracT 3HaKOMCTBO C MIMPOKHM KPYTOM TEXHHYECKHX M TEXHOJIOTHYECKMUX
IIPHIOKEHHI W3yYEHHBIX TEOPHH M 3aKOHOB. Ilpu stom "paccmarpuBaioTcs Ha
YPOBHE OOIMMX OpENCTABIEHUH W COBPEMEHHEIE TEXHHYECKUE YCTpoiicTBa, H
TEXHOJOTUH.

Hoen »skonozuzayuu peanusyercs TOCDPENICTBOM BBENECHHMS 3JIEMEHTOR
COAEpPIKAHMA, MOCBAIIEHHBIX 3KOJOIMYECKMM MpoOJeMaM -COBPEME@HHOCTH,
KOTOpBIC CBS3aHBI C pa3sBUTHEM TCXHUKM M TEXHOIOTHH, a Takke 06GCYXIeHUs
TpoBIIeM PaEOHATEHOTO IPHPO/IONO/L30BAHUS X SKOIOrHYECKOi 6e30MaCHOCTH.

OcBoenue comepxanus NPOrPaMMEL TIO (PU3HMKE JOIKHO GBITH MOCTPOCHO Ha
OPUHIATIAX CHCTEMHO-IeATRIIBHOCTHOTO noaxona. JAns ¢usuku peanuszanus sux
TPUHIMIOB OA3HPYETCsl HA HCTIONB30BAHMH CAMOCTOATENLHOIO SKCIIEPHMEHTA KaK
TOCTOSIHHO JISHCTBYIOIIEro (akropa ydeGHoro mpomecca. Jlns yraybnénnoro
YPOBHS — 3TO CHCTEMa CaMOCTOATE/LHOMO YHUEHHYECKOTO 9IKCIIEpHMEHTA,
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BKILIOYAIOMET0 - (DPOHTANBHBIC YYEHHYECKHE OMBITEI TpU  U3YYCHHH HOBOTO
Matepuana, naboparopasle paboThl ¥ paboThl npakTHKYMa. Ilpu 3TOM BO3MOMKHET
ABa crocoba peanusanuu  GusHUEcKOro MpaKTHKyma. B mepBom cnyuae
lIpakTiicym mposonutes o B konue 10 u 11 xiaccos, miGo mocie [IePBOTO H
BTOPOIO MONYrOAWH B KaKOOM M3 ITHX KIACCOB. Bropoi#t cmoco6 — 3t0
MHTErpalus paboT IpakTUKyMa B cHCTEMy n1abopaTopHbIX  PaboT, KOTOphie
[IPOBOASTCA B MpoNecce H3YHUCHUs pasfielia (temer). Ilpw’ sToM mox paboramu
TPAKTHKYMa MOHHMACTCs CaMOCTOSTE/IBHOE KCCTeN0BaHHe, KOTOPOE MPOBOJHTCS
TI0 PYKOBOACTBY CBEPHYTOrO, 0000LIEHHOTO B1aa Ge3 moIarosoi HHCTPYKIHH.

B mporpamme mo ¢usuxe - cucrema YYEHHIECKOrO  3KCIepPUMEHTA,
1abopaTopHbIX pabor u HpaKTHKYMa NpE/ICTABICHA eUHBIM MepedneM. Bribop
TEMATUKM JUIA STHX BUJIOB YYEHHYECKHMX MPAKTHUECKUX paboT ocyecTsiseTCs!
YHacTHUKaMH 00pa30BaTelbHOr0 Npomecca HCXOAS H3 0COBEHHOCTE] 0YPOYHOTO
TVIAHUPOBAHMSL 1 OCHamieHns Kabwhera ¢usukd. IIpH >ToM oBecrieunsaercs
OBNIA/ICHAE OOYYAIOMMMUCE  YMEHUSMMU NPOBOAWTL NpPSIMBIE M KOCBEHHLIE
M3SMEPEHHS, MCCIEN0BAHMS 3aBUCHMOCTeH (DH3HYECKHX BeTHYMH U TIOCTAHOBKY
OMBITOR MO ITPOBEPKE IIPEUIOKEHHBIX TUTIOTER.

bonkmoe Buumanme ynensercs PEINEHHIO PAacYETHBIX W Ka4eCTBEHHBIX
3a1a4. Ilpu oToM mns pacuérasix 3anay NPUOPHTETOM SABIFIOTCH 3a7a4K C ABHO
3aJlaHHOM 1 HESBHO 3aTaHHOMN (Gu3AIECKOl MOMEILIO, TI03BONSTOIIIE IIPHMEHSATH
U3YHCHHBIC 3aKOHEl H 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena kypca, TaK W
HHTCIPUPYS MPUMEHCHNE 3HAHUH M3 PasHbIX pasmenos. JUis KauecTBEHEEX 3aja4
[IPHOPHUTETOM SIBISIIOTCSA 3ajaHus Ha O0bsCHEHHME/IPEICKataHue POTeKaHH s
(usuyecKuX sBNCHAN 1 [POLECCOB B OKpyIKaAIOUIeH KU3HM, Tpebyrolye BEIOOpa
busnueckoit Moxemm s CHTyallMH NPaKTHKO-OPHEHTHPOBAHHOIO XapaKTepa.

B coorserctBun ¢ tpeboBammmvu  BLOC COO «x wmarepnansHo-
TEXHUYECKOMY o0ecnedyeHnio yt}eﬁHom npouecca xype QusMku yrayGnéHHoro
YPOBHA Ha ypOBHE Cpe/iHero obImero o6pazoBanus AOIKeH H3YYATECS B YCIOBHSIX
IpeAMeTHOro kabuHera. B kabuuere OM3MKH  TOIKHO  ObITE HeoOXomuMoe
nabopatoproe oGopymoBaHue is BLITIONHEHUS  yKa3aHHBIX B TIpOrpaMme o
Qusuke ydeHHYeCKHX OMEBITOB, naﬁopa’mpﬁmx pabor u pabor npaxkrEkyma, a
TAIOKE IMOHCTPALHOHHOe 06opy 0BaHHe.

JlemorcTpanmontoe obopynioBanue Qopmupyercs B COOTBETCTBHE o
TIPUHIIMIIOM ~ MMHHMAJIBHOH  JIOCTATOMHOCTH M ofecreunpaert NOCTaHOBKY
[ICPEHHCICHHBIX B MPOrpAMME MO (H3UKE KITFOYEBBIX OEMOHCTpaUMi  [1is
MCCICHOBAHMA  M3yJaeMBIX  SBIGHHH M OpoLeccos, IMITHPHYECKHX H
(YHIAMEHTATIBHBIX 32KOHOB, HX TEXHHYECKHX NPUMEHCHHMI,

JTabopatoproe o6opynosanme s YICHUYCCKUX NpPaKTHYeCKuX paboT
(opMHpyeTCs B BUje TeMaTHYCCKHX KOMIIEKTOR H obecrnieumBaeTcs B pacuére



OJHOrO0 KOMIUIeKTa Ha JByX oOyuaromuxcs. TeMmaTudyeckue KOMIUIEKTHI
nabopaTopHOro O00OPYIOBaHHA HOJNAKHBI OBITH IOCTPOCHBI HAa KOMILTEKCHOM
MCTIONB30BAHMK AHANOTOBBIX W [A(POBBIX PUGOPOB, 4 TAKIKE KOMIIBIOTEPHBIX
M3MEpHUTENBHBIX CHCTEM B BH/IE IN(POBHIX TabopaTopHii.

OCHOBHBIMHM TIEJISIMU U3y4eHUs (M3UKK B 00111eM 00pa30BaHuK SIBIISIOTC:

tdhopMuUpoBanye uUHTEpeca "W CcTpeMieHus oOydaroluxcs K HayuyHomy
M3YYEHUI0 TIPHPOfbl, Pa3BUTHE WX WHTEUICKTYalbHbIX M  TBOPYECKHX
CII0COOHOCTEIH;

pasBUTHE TPEACTABICHHAH O HAYYHOM METOAE NO3HAHUS W (POPMHpPOBAHHE
HCCIIeI0BATENBCKOTO OTHOIIEHUS K OKPYIKAIOIINM SIBICHHSIN;

GOpMHUPOBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ylibTara M3yuyeHHs OCHOB
CTPOEHHS MATEPHH K (PyHIaMEHTANBHBIX 3aKOHOB (U3UKH;

dopmupoBanne yMEeHHIH 00BACHATE ABICHHUA C UCTIONL30BAHHEM PHU3MYECKHUX
3HaHUI U HAYYHBIX J0KA3ATElbCTR;

dbopMMpOBaHUe TNpPENCTABIEHHIT O POMM (UMKA Ui PasBUTHS APYIHX
CCTECTBCHHBIX HAYK, TEXHIKH W TEXHOIOTHIT;

pa3BuTHE  TpeJCTaBICHHH O  BO3MOKHBIX  clepax  Oyayuied
npodeccHOHATBHON IEATENPHOCTH, CBA3AHHBIX ¢ (U3NKOW, TMOJArOTOBKA K
JanpHeHeMy 00y4YeHHIO B 9TOM HAIIPABICHHH.

Joctixernne >THX wesiel ofecreynBaeTcsl PEeIICHHEM CIEAYIOIAX 3a/1a4 B
npolecce U3yveHus Kypea QUMK Ha YPOBHE CpefHero obIero o6pasopaHus:

[pUOOpEeTEHHe CHCTEMBl 3HaHUH 00 OOIMMX (U3UYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUSIX,  BKIIOYAs  MEXaHWKy,  MONEKYJSpHYH  (H3HKY,
DIIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U 3TeMEeHTHI acTpodhH3uKm;

(opmupoBanre ymMeHHI PUMEHSITH TEOPETHUECKHE 3HAHMS IS OOBICHEHHS!
dusnyeckux sBneHMil B NPUPONE M VIS IPHHATHS TPAKTHYECKUX pelIcHHH B
NOBCE/IHEBHOM JKU3HY; '

OCBOCHHE CIIOCOOOB PDELICHHS pasIuYHBIX 33729 ¢ SIBHO 3aJaHHOH
Gbusrnyeckol MOZENBIO, 3a1ad, MOAPAa3yMEeBaIOIIMX CaAMOCTOATEBHOE CO3IaHHE
duzMueckoil Mojend, ajeKBaTHONM YCNIOBMSM 3a4add, B TOM 4HCHE 3anad
HHKEHEPHOI'o XapaKTepa;

NOHMMaHWe (M3HYECKUX OCHOB M [PHHIMUIOB JeHCTBUS TeXHUYECKHUX
YCTPOHCTB ¥ TEXHOJIOTHYECKUX MTPOLECCOB, UX BIUSHUS HA OKPYIKAIONIYIO Cpeay;

OBJAJICHAE METOAaMH CaMOCTOATENLHOIO [UIAHUPOBAHMS W IPOBEICHHS
(pmsmuecKMX  OKCIEPUMEHTOB, aHANW3a M MHTEprperaiud  WHPOPMALMH,
OMNpe/e/eHHs JOCTOBEPHOCTH TIONYHEHHOTO PE3yIIbTATa;

CO3NAaHME YCJIOBUH [Uls Pa3BUTHA YMEHHH IPOCKTHO-HCCIEN0BATENLCKOM,
TBOPYECKOH JeATENBHOCTH;



COJEPKAHUE OBYYEHMSI
10 KJIACC

Pasgen 1. Hayunbiii MeT0 NO3HAHMA IPHPOABL.

®uszuxa — QyH/1aMeHTaTBHAs Hayka o pupojie. Hay4yHblid MeTO/ TO3HaHUS 1
METOJIBI HCCITETOBaHMs (PH3UUSCKUX SBICHUH.

DKCIIEPUMEHT M TEOpHsl B MpolEecce M03HaHus npuponsl. Habmonenue u
SKCIIEPUMEHT B (U3HKeE. '

Criocobrl  U3MepeHHs (QU3MYECKHX BETUYUH (apanorosele u LA(POBbLIC
W3MepUTeNbHBIE TPHOOPHI, KOMITBIOTEPHBIE IATINKOBBIE CHCTEMBI).

[MorpemHocT  W3MepeHuil  Qmswueckux  BenuuuH  (abcomioTHas ¥
OTHOCHTEJILHAS ). -

MozenupoBanue GusnuecKrX ABICHAN U MPOIECCOB (MaTepHalbHas TOUKa,
abcomoTHO TBEPJOE TENO, HICANbHAS JKUAKOCTb, HACANbHBIH a3, TOYEYHBIN
sapsn). [unoresa. ®usndeckuil 3aK0H, IPAHUIBI €r0 IPHMEHHMOCTH. Pusiyeckast
TEOpHsl.

Ponb u Mecto Qusuxu B tbOpMHpOBaHHH cospemeﬁﬂoﬁ HAy4HOH KapTHHbI
MHEPA, B IPAKTHYECKOil esTeNnbHOCTH JHoeH.

Yuenuueckuii sxcnepumenm, 1a60pamopnste pabomol, RPAKMUKYM.

V3MepeHye CHIBl TOKA M HANPSKEHWS B MENM MOCTOSHHONO TOKa MpH
MOMOTIM AHATOTOBBIX ¥ LIU(PPOBLIX HPMEPHTETBHBIX TIPHOOPOB.

3uakomerBo ¢ uudposoil naGoparopuei no dusmke. Ilpumeps H3Mepenus
bU3HUECKUX BeIHYHH [IPH ITOMOLIHA KOMIBIOTEPHBIX AaTYHKOB.

Paszpen 2. Mexanunxka. .

Tema 1. Kunemamuxa,

Mexanudeckoe apuwxkenue. OTHOCHTENBHOCTH MEXAHMHYECKOI'0 [IBHIKECHHUSA.
Cucrema orcuéra.

Ilpsimas u oOparTHas 33024 MEXaHUKH. N

Papuyc-pekTop MaTepHambHOW TOYKH, €r0 TPOEKIUW HA OCH CHCTEMBI
KoopauHar. Tpaekropus.

[Tepemerienue, cxopocTh (CpelHsii CKOPOCTh, MTHOBEHHAs CKOpPOCTb) M
yCKOpEeHHe MaTepualibHOM TOYKM, MX NPOEKIMM Ha OCH CHCTEMBI KOOPIMHAT.
Cnoxenue nepemerieHuit ¥ CIOKeHne CKOPOCTeN.

PaBHOMepHOE ¥ paBHOYCKOPEHHOE MPSIMONMHEHHOe NBHMKeHHe. 3aBHCAMOCTh
KOOPIAMHAT, CKOPOCTH, YCKOPEHUS U [TyTH MaTepUalibHON TOYKH OT BPEMEHM M HX
rpaduKkm. .

CeobonHoe magenue. Yckopenue csobommoro manenus. [IBwkenue Tea,
OpOLIEHHOTO MO YINIOM K TIOPU3OHTY. 3aBHCHMOCTh KOODAMHAT, CKOPOCTH H
YCKOpeHHs MaTepUaibHON TOUKH OT BpeMeHH U MX TpadHKH.



Kpuponwmedinoe neuxenne. [IBHKeHHe MATepHANbHON TOYKA M0
OKDYKHOCTH. YIJIOBds M JVHeHHas ckopocte. lepuon u gacrora obpamienus.
[lenTpocTpemMuTenbHOe (HOPMANBEHOE), KacaTelbHOe (TaHreHIHaNBHOE ) U MOTHOE
YCKOPEHHE MaTEPUAIBHON TOYKH:

Texnudgeckue ycTPOHCTBA M TEXHONOIMYECKHE MPOLECCHI: CIMIOMETD,
ABHKCHHC CHAapsifioB, IeNHble, wecTepEHYarble M peMEHHBIE Mepeiayn,
CKOPOCTHBIE TH(TEHL

Hemoncmpauuu. R

MO,H,EJIB CHCTEMBI OTCHETa, HJ].I‘IIOCTpaL[HSl KHHEMATHYECKUX XapaKTEPUCTHK
JBHYKEHMSL.

Crnocobsl neeneJOBaHUS JBHKEHUIA.

Hnmoctpaitus npenensHoro mepexo/ia U U3MepeHue MrHOBEHHOH CKOPOCTH.

[Tpeobpazopanue IBUKEHUN ¢ HCIIOTB30BAHIEM MEXAHU3MOB.

[lagenue Ten B BO3/yXe U B paspesKeHHOM POCTPAHCTBE.

Habaronenne npuwenus Ttema, GpomeHHOro Mo yriom K FOPM30HTY H
TOPHU30HTAIBHO. X

Hanpagiienne cKOpoCTH MPH ABUKEHHH O OKPYKHOCTH.

IIpeoGpasoBarue yrioBoii CKOPOCTH B peAYKTOPE.

CpaBHenne myTei, TPAaeKTOpPMiA, CKOPOCTeH JBHKEHHSI OJHOTO W TOTO Ke
TeJI4 B pasHbIX CHCTeMax OTCYETA.

Vuenuueckuii sxcnepumenm, nabopamopnsie paﬁomr:s, NPAKIMUKYM.

V3yueHHe HEPABHOMEPHOTO JIBIKEHHS C LIENBIO OTpeieIeH|s] MTHOBEHHOM
CKOPOCTH. '

HUsmepenue yckopeHus npu npsMosHHEHHOM paB}ioyCKOpeHHOM JBUJKCHUH
0 HAKIOHHOU TIOCKOCTH.

Hcenenosanne 3aBuCHMOCTH IyTH OT BpeMeHH npu PaBHOYCKCPEHHOM
IBHIKEHHH.

W3mepenue YCKOpeHust . CcBOOOZHOIO naneHusi  (PeKOMEHIOBAHO
HCIIONb30BaHUe IIHPPOBOH aboparopun).

Msyuenwe JmkeHnss Tena, GpPOICHHOTO ropuzoHTansHo.  I[Iposepka
THIIOTE3bI O MPAMOH MPONOPUMOHANBHON 3aBUCHMOCTH MEXAY JANBHOCTHIO
Non€Ta ¥ Ha9albHON CKOPOCTBIO Tela.

VsyueHue nBWKeHWA Tela MO OKPYXKHOCTH C TIOCTOSHHOH 110 MOIYITEO
CKOPOCTBIO.

Hccnenosatue 3aBucUMOCTH TEpEaza oOpalueHus: KOHHYECKOr0 MasTHHKA
OT €ro napameTpos.

Tema 2. Junamvuxa.



Iepesiii 3axon HepioTona. VIHepuuanbHbie cucTeMpl oTcuéra. IlpuHimn
oTHocutensHocTy [ anunes. HeuHepinalbHbie CHCTEMBbI oTcuérta (OmpenencHue,
MPUMEPHI).

Macca tena. Cuna. [IpUHINI CYNEPHOZULIAN CHIL.

Bropoit 3akon Hbi0ToHa A7s MaTepUanbHOM TOUKH.

Tpetuii 3akoH HploTOHA il MaTepHAIBHBIX TOUEK.

3aKOH BCEMHUPHOrQ TATOTEHHA. OKBHBAJCHTHOCTh TI'PABHTALMOHHON 1
WHEPTHOW Macchl.

Cuia TsKecTd. 3aBHCHMOCTE YCKOpPEHHs CBODOHOIO IajieHus OT BBICOTHI
Haj TIOBEPXHOCTBHIO [UIAHETBI W OT reorpaduyeckod LIMPOTHL. JIBrHOKeHHE
HebeCHBIX TeJl ¥ UX CIyTHUKOR. 3akoHsl Kennepa. [lepas KocMU4ecKas CKOPOCTb.

Cuna ynpyroctu. 3axoH ['yka. Bec tenma. Bec Tena, IBWXKymIerocs c
YCKOPEHHEM. , ,

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHMsl CKOIIBKEHHMS W CUld TPEHHA
nokost. Kospdmuent tpenms. Cuna COMPOTHUBICHWS NPH OBHKEHMH Tela B
JKUJIKOCTH WM rase, eé 3aBHCUMOCTh OT CKOPOCTH OTHOCHUTENIBHOTO JIBHIKCHHS.

Jasnenue. I'uapocraTnueckoe AasiaeHue. Cuna Apxumena.

Texnu4deckne yCTPOHCTBA M TEXHOJOTHYECKHE IIPOLECCHI: ITOANIMIIHMKH,
JABHEHUE HCKYCCTBEHHBIX CITY THHKOB.

Hemoncmpayuu.

Habmoienne [ABUKEHMs TeH B HHEPUUAIBLHLIX W HEMHEPUMANBHBIX CHCTEMaxX
orcuéra.

IpuHIMO OTHOCHTENBHOCTH.

Kavenue AByX LMIMHAPOB HIH IIApOB pa3sHOHM Macchl C OJHHAKOBBIM
YCKOPEHHEM OTHOCUTEIFHO HEMHEPIIMANILHOW CUCTEMbI OTCUETA.

CpaBHenue  paBHONEHCTBYIOIIEH  IPUITOKEHHBIX "k TEIy CHI C
npou3BefeHHeM MacChl Tella Ha €r0 YCKOPEHHE B MHEPLIHANLHOM CHCTEME OTCHETA.

PaBencTBO CHil, BOSHUKAIOMIUX B PE3yIbTATe B3aUMOACHCTBHS TeJl.

Hamepenue mace 1o B3auMoeiCTBHIIO.

HegecoMocTs.

Bec Tena npH yCKOPSHHOM MOABEME W TIaICHHH.

IlenTpobexHbie MEXaHWU3MBI.

CpaBHEHHME CHII TPEHUS MOKOSI, KAUEHUs] 1 CKOJIbIKEHHUS,

Yuenuueckuil s3xcnepumenm, 1a60pamopHwie pabomst, HPAKMUKYM.

H3mepenue paBHONCHCTBYIOMEH CHII U ABMIXEHHHU OpycKa MO HAKIOHHON
[JIOCKOCTH. _

[Iposepka ruTOTE3BI O HE3ABUCHMOCTH BpPEMEHH NBIDKEHHA Opycka Io
HAKIIOHHOM TUIOCKOCTH Ha 3aJaHHOE PACCTOSHHE OT ero MacChl.



Uccnenoranue 3asucumoctd cun YIPYTOCTH, BOBHHKAIOLINX B MpYXKHHE U
Pe3nHOBOM 06pasne, oT ux aedopmarmu.

WUsyyenne npwxeHns cucrems Tell, CBAZAHNBIX HUTBIO, NEPEKUHYTOH Hepes
JErKuii 60K,

Msmepenne koaddunmenra TpeHnsA 10 BeNMYMHE yrioBoro koadduuuenta
3aBHcHMOCTH Frp(N). '

Hccnenosanue npmxenus Opycka 10 HAKIOHHOM TLIOCKOCTH ¢ HEPEMEHHBIM
KOS (HUIIHEHTOM TpeHHs. '

Wsyuenue nsukenus rpyaa wa Bajy ¢ TpeHUeM.

Tema 3. Cmiamura meépooco mena,

AGcomoTHO TeEp/OE Teno. [locrynarensioe w Bpamarensuoe JIBH)KEHHE
TBEP/IOro Tema. Momenr CHJIBL. OTHOCHTENIbHO OCH BpalleHHs. [lmeyo cuusl
CroxeHnue cui, NpUIOKEHHBIX K Te€pnomy temy. LlenTp Tsxecru rena.

YcioBus paBHOBecHs TBEPJOTO Tesa.

Yeroituusoe, HeycToituuroe, Oe3paznuunoe pasHOBecHe.

Texungeckne ycrpoiictea u TEXHOOTHYECKHME [POLECCHI: KPOHIITEiiH,
CTPOMTETBHEI KpaH, peléTyaThie KOHCTPYKITHH, ' '

Hemoncmpauuu.

Ycnosust pasHoBecus,

Buer paBroBecus.

Vuenuuecruii sxcnepumenm, J1abopamopuvie pabomui, RpakmuKym.

Hccneopanme YCIOBHH paBHOBeCUsS TBEPIOrO0 Tena, HMEIOWErO OCh
BPALICHMS.

Konctpyupopanme KPOHWITGHHOB W PACU&T CHUJl YIIPYOCTH.

Wsyyenwue ycroitunsoctu TBEPJIOTO TeNa, HMEIOILEro MIomas OIIOPBI.

Tema 4. 3akonu COXPAHCHURA 6 MeXANUKE.

Mmnynec MaTEpHATBHON TOYKH, CHCTEMBI MaTepHaieHbIX To4yeK. Ientp macc
CHCTCMBI MaTepHalIbHBIX Touek. Teopema o IBHIKeHHH LUEHTpa Mace.

Mmnynee cunsl 1 n3menenue HMITyJIbCa Tena. i

3akon coxpanenus umnybea.

PeaxtuBhoe nsmxenve,

MowmenTt umnynsca MaTepuanbHOU Touku. [Ipejncrasnenue o COXpaHeHHH
MOMEHTA HMITYJILCA B IEHTPATbHBIX MOJIAX.

Pabora crimer ma manom u ma KOHCTHOM mepemetuenun. ['paduueckoe
NpencTaBieHNE paboOThI CHITEL,
Momnocts cubl.

Kunermaeckas smeprus MarepHanbHOH TOYKH. Teopema 06 wu3MeHeHHH
KHHETHYCCKOH SHEPIHH MaTepHaIbHON TOUKH,




[lotenuuanbuple ¥ HenoTeHuMalbHele cuisl. [loTeHruansHas SHEPrus.
lloTenumansHas sueprust ynpyro lepopmuposantoii npysxiunst. [loTenmuasaas
SHEPTHUS Tela B OAHOPOAHOM IDABHTALMOHHOM ToJe. TloTeHunansHas sHeprus
Tena B IPABUTAIHOHHOM MOJIE OHOPOIHOIO mapa (BHYTpY ¥ BHe mapa). Bropas
KOCMHYECKast CKOPOCTh. TpeThst KOCMUYECKast CKOPOCTb.

Cesizb  palOTEI HENOTEHLMANBHBIX CHN C M3MCHEHUEM MEeXaHUYECKOI
SHEPrHH CHCTEMBI Tejl. 3aKOH COXPAHEHHS MeXaHHIECKOH JHEPTHH,

Ynupyrue u Heylnpyrue cToIKHOBEHMS. .

Ypasrenne BepHyumm juis uIeanbHOM KMJAKOCTH KAK CICACTBHE 3aKOHA
COXpaHEHWs] MEXaHHYECKOU dHEPIHH.

Texuuueckue yeTpoifcTBa U TEXHONOrMYECKHE MPOLECCHI: BIKEHHE paker,
BOAOMET, KOMEP, NpPYKHHHBIA IUCTONET, IMPOCKOI, turypHoe karanue Ha
KOHBKaX. y

Hemoncmpauuu.

3aKOH COXpaHEHHS HMITY I bea.

PeakTuBHOE nBHKEHHE,

H3mepenne MOLIHOCTH CHITEL

M3merenne speprum Tela py CoBEPIIEHHH PaBOTL.

B3aumMHBle npeBpalleHus KUHETHYeCKOH H IOTEHIHATBHOMN SHEPruit mpu
JICHCTBHU Ha TEJIO CHIIBI TIKECTH ¥ CHITB YIIPYTOCTH. .

CoxpaneHHe 3Hepruu Npu CBOGOIHOM MaeHUH.

Yuenuueckuit sxcnepumenm, naﬂopamopﬂme pavomest, npaAKMUKYM.

W3mepenne uMInyJibca Tejia o TOPMO3ZHOMY ITyTH.

Vamepenne cumbi TATH, CKOPOCTH MOeIH SNIEKTPOMOOUIS ¥ MOUIHOCTH
CHJIBI TATH. | _

CpasHenne W3MEHEHHs MIMITYThCA TEA ¢ UMITYIBCOM CHJTH.

Mcenejjopanue coxpanesns umiyasea mpy YHOPYTOM B3aMMOACHCTBUM.

M3smMepenHe KHHETHYECKO# SHEPriy TeJia mo TOPMO3HOMY MYy TH.

CpaBHemie M3MEHEHHS MOTCHIMANBHON SHEPIHH NPYIKUHBL ¢ PabOTOH CHITBI
TPEHHS.

Onpenenerne paGoTsl CHIbI Tpelmﬁ pH OBHKEHMM Teld [0 HAaKJIOHHOM
IIOCKOCTH. .

Paznen 3. Monexyasipaas tlm?.mca H TEPMOAHHAMHKA.

Tema 1. Ocuogvr monexyanpno-kunemuuecxoii meopuu.

OcHoBHEIE TIOTOXKEHHS MOJIEKYJIIPHO-KHHETHYeCKOH Teopun (MKT), wux
OnbITHOE  obocHoBamwe. Jluddysus. BpoyHnosckoe ABWKEHHE. XapakTep
ABIWKCHAA M B3aHMONCHCTBHS 4acTMU BemecTBa. MoOJenH CTpOeHHs ra3os,
KHAKOCTEH u TBEPILIX Tes W OOBACHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



pasBUTHE MHTepeca K chepaM npodeccHoHaIbLHOM AeATeNIBHOCTH, CBA3aHHOM
¢ pu3HEKOi. : |

B coorsetcrBun ¢ Tpeosammsmu ®OI'OC COO YUIyOnEHHBIH ypoBeHs
H3y4eHHS yueOHoro mnpemmera «®usnkay Ha YPOBHE cpejiHero obiero
O0pa3soBaHMsA  BBIGHPACTCS  OGYYAIOIAMHCA, TUIAHUPYIOIUMU  [TPOAOIKEHUE
00Pa3’0BaHMS 110 CTIELHATEHOCTIM PH3HKO-TEXHHYECKOTO NpOdUILSL.

Ha nsyuenvie dusuru (yray6néumsmi YPOBEHb) Ha YPOBHE CpejiHero obmiero
obpasosanus oTBoUTCS 340 Yacos: B 10 Kiacce — 170 wacos (5 wacos 5 nenemo),
B 11 kmacce — 170 gacor (5 yacom B HEZemo). '

Ipennaraempii B nporpamme mo (u3nKe mnepedeHs n1abOPaTOPHBIX U
NPAKTHYECKHX padOT SBIAETCS PEKOMEHIOBAHHBIM, YUHTeNL Jenaer BbibOp

NpOBEIcHUsT N1abopaTOpHBIX paboT M ONBITOB C YYETOM HHIOMBHJLYaTbHBIX
ocobe”HocTel 00yualommxcs,



Mmojene. Macca u pasmepsl Molekyn (atomos). KomwuecTBo BemiecTsa.
Ilocrosinnas Asorampo. ‘

Tennosoe pasHobecue. Temmeparypa H crocoObi eé uzmepenus. lkama
Temneparyp Llenscus. '

Morienih MIeanbHOTO Ta3a B MOIEKYIAPHO-KHHETHYECKOi TEOPHH: HACTHULIBI
rasa JJBUXKYTCS Xa0TUYECKH H He B3aMMOMEHCTBYIOT APYT ¢ APYIOM.

l'azoBere 3akoHbl. YpaBHenue Menneneepa—Knameiipona. AOcomoTHas
Temreparypa (uikana remmeparyp Kenbsuna). 3akon Jlansrona. M3ompoieccs B
HICAIBHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BellecTea. | paduueckoe
npejcTaBlIeHne W3ONPOLIECCOR: U30TePMa, H30X0pa, uzobapa.

Cei3p MeXOy JaBl€HHEM U CcpejHei KUHETHYECKOH  IHEpruei
MOCTYIATENLHOTO TEIJIOBOrO JBHXKEHHMS MOJEKY] HIeanbHOro raza (OCHOBHOE
YPaBHEHHE MONIEKYIAPHO-KNHETUUECKON TEOPUH UIeaIbHOro rasa).

Caa3b abcomoTHOM TeMIepaTypsl TEPMOJAMHAMUYECKOM CUCTEMB] CO CpenHeil
KHHETHYECKOH SHeprue MOCTyMATenbHOro TEIIIOBOrO IBHKEHNS e& JaCTHIL.

Texnudeckre yCTpoHCTBA M TEXHOIOIMYECKHE IPOLECCH!: TEPMOMETP,
DapoMeTp, MoTyyeHHe HAHOMATEPHUATIOB.

Hemoncmpayuu.

Mopenu JBHKEHUS YaCTHI| BEIECTRA.

Mogeins OpoyHOBCKOrO JBHKEHHS.

Bueopomux ¢ 3aMuchi0 pealibHOro OpoyHOBCKOIO JIBHIKEHHUS.

Huddysus sxukocrei.

Mogens onsita IlltepHa.

I Ipurshxenne MOIeKyIL.

Moenn KpUCTaINIecKHX PeIETOK.

Habmonenne 1 necnenoBanue W3ompoLECccoB.

Vuenuueckuit sucnepumenm, nabopamoprvie pabomst, npakmuxym.

HUccrenosanue mnpouecca yCTaHOBJICHHS —TEMJIOBONO DABHOBECHS MPH
TEMIoo0OMeHe MeKIy TOpsSYel U XOIOIHOH BOJIOH.

Msy4yenne WH30TEPMUYECKOro mporecca (PeKOMEHIOBAHO HCIICIb30BAHUE
1udpooit naboparopuu). .

HMsyuenne 130X0pHOTO Tporecca.

H3sygenne nzobapHoro npoiecca.

IIpoBepka ypaBHEHHUS COCTOSHMS.

Tema 2. Tepmoounamura. Tennoevie mauiurnot.

Tepmonmnammueckas (TJ) cucTema. 3ajamue BHELIHMX YCNOBHH IS
TEPMO/IHHAMUYECKO] cHCTeMEl. BHemnue n BHyTpeHHMe apameTpsl. [lapameTphr
TEPMOJIHHAMUYECKOH CHCTEMBI KaK CpeiHHe 3HAYCHHS BEIMYMH, OMHCHIBAIOIINX
e€ COCTOsIHME HA MUKPOCKOITMYECKOM YPOBHE.



Hyneroe wawano repmoyuHaMuku. CaMOTPOW3BONIBHAS — peliaKcarus
TEPMOAMHAMHUYECKOH CHCTEMBI K TEIIIOBOMY PaBHOBECHUIO. , :

Mopens wWieampHOrO rasa B TePMOOWHAMHKE — CHCTEMa YpPaBHEHUU:
yparHeHue MenneneeBa—Knanelipona u BhIpaKeHUE 17l BHYTPEHHEW SHEPrHU.
VenoBus NPUMEHHMOCTH 3TOH MOJICNH: HH3Kasd KOHUEHTPAUMsA YACTHILI, BHICOKHE
Temreparypsl. Beipakenue s BHyTpeHHEH 3Hepruu OJHOATOMHOTO HIEATBHOTO
rasa. '

KBazucraTuueckue U HECTATHYECKHUE MTPOLIECCHL.

DneMeHTapHas pabora B TepMojMHaMuKe. Boruncnenue paboTsl 0 rpaduky
npouecca Ha pV-amarpaMme. '

Tennonepenaya  kak  cnocod — u3MeHeHWs  BHYTpeHHel  sHeprum
TEPMOJMHAMHYECKONH cHcTeMbl 0Oe3  cosepinenuss paborel.  Konsekius,
TEIIONPOBOIHOCTD, H3ITyYCHHUE.

Komuyectso temmorel. Termmoémkocts Tenma. VYaenbHas M MOJsSpHas
TENNOEMKOCTH BelliecTBa. Ypapuenue Mailepa. YIenbHAs TEIoTa CrOpaHHs
TomuBa. Pacu@r konmdecTtBa TemnnoThl NpH Ternonepenade. llonstue 06
aguabarHom nporiecce. ;

Ilepspiii  3akoH TepMomMHAMUKHM. BuyTpennsss oHeprus. KonuuectBo
TEMNOTHl M paboTa Kak  Mephl  W3MEHEeHHs BHYTPEHHEH  SHepruu
TEPMOIMHAMWYECKONH CUCTEMBI.

Bropoit 3akoH TepMOAWHAMHKM [ PABHOBECHBIX MPOLIECCOB: Hepes
3a[JaHHOE PAaBHOBECHOE COCTOSHHWE TEPMOAMHAMMYECKOH CHUCTEMBI [POXOIUT
eJMHCTBeHHas afuadara. AGCOMOTHAs TeMiepaTypa.

Bropo#t 3akoH TepMOJMHAMHKM Ul HEPABHOBECHBIX  TPOTIECCOB:
HCBO3MOXKHO NepenaTs TeIioTy oT foliee X0noaHOro Tena K Gonee HarpeToMy Ges
komneHcarun (Kraysnyc). HeobparuMocTs NpHpoaHBIX TPOIECCOB.

IpuHOunE! geficTBus TeroBsIx Mammd. KT, ~

Maxkcumanbroe 3uavenne KIT/1. Lk Kapuo.

DKONOTHYECKHE ACIIeKThl MCIIOIL30BAHUS TEITOBEIX JBUraTeneld. TemioBoe
3arps3HEHHE OKPYIKAFOIICH Cpeibl,

Texnudeckue ycTpoHCTBA W TEXHONOIUYECKHE MPOLIECCHE XOJOMHILHUK,
KOHIMLIMOHEp, NW3CNBHBIM ¥ KapOIOpAaTOpHBIH ABHraTenu, naposas TypOuHHa,
HOIy4eHHe CBEPXHHUIKMX TEMIIepaTyp, YTWIM3alHs «TEIUIOBEIX» OTXOJ0B C
UCHONB30BAHMEM TEIIOBOTO HACQCA, YTHIIH3ALMA OHOOPraHMYEeCKOTO TOIUTMBA IS
BEIPAOOTKH TEIVIOBOI» ¥ 3JICKTPOSHEPIHH.

Hemoncmpauuu.

M3Metienue TemMriepaTy pel Ipy a1HabaTHYECKOM PACITHPEHHH.

Bosznymoe orsuso.

CpaBHeHHe yIeNBHBIX TETIOEMKOCTEH BEIECTB. ’



Cnocobbl u3MeHeHus BHyTpeHHel SHepruu.

Mcenenosanye aquabarHoro nporecca.

KomneloTepHbIE MOAEIH TEMIOBBIX IBHIaTEIeH.

Vuenuueckuii IKCnepumenm, Aabopamoprste pabomoi, NPAKMUKYM.

W3mepenue yaeNbHOM TEMIOEMKOCTH.

HccnenoBanue mpoliecca OCTEIBAHNS BEIIECTBA. ¢

Hccneposanne aaabaTHoro mpowecca.

M3zydenne B3aMMOCBA3H SHEPrHH MEKMOIEKYIAPHOIO B3aUMONCHCTBHMS M
TeMIIePaTyPhl KUIIEHHUS KUIKOCTEH.

Tema 3. Azpezamuvie cocmoanua eeujecmea. Pazoevie nepexoovl.

[NapoobpaszoBanue u KoHAeHcauus. VicrmapeHwe W KuileHHe. Y enbHast
TEeNnioTa napoodpazoBaHus.

HaceluleHHble ¥ HEHaCHIIIeHHBIE Tapbl. KadecTBeHHas 3aBHCHMOCTH
IIOTHOCTH ¥ JABMEHHS HACHILEHHOIO napa oT TeMIlepaTypbl, UX He3aBHCHMOCTh
OT 06bEMa HACHIIIIEHHOTO TIapa. 3aBUCHMOCTh TEMIIEPATYPhl KATIEHHS OT JAaBieHUs!
B JKHMKOCTH.

BraxuocTs Bo3fiyxa. AGCOMOTHAS M OTHOCHTETHHAS BIAKHOCTD.

Teépnoe teno. Kpucrammmueckue u aMopdHbie Tena. AHH3OTPOIHS CBONCTB
kpuctainos. IlnaBnenne u KpHerawMsainys. YaenbHas TerioTa IUTABJICHMS.
CyOnumarnusi.

Hedopmamun TBEpaoro tena. Pactskenue u cxarue. Casur. Mogyns IOnra.
[Tpenen ynpyrux nedopmaipii. .

Terosoe pacuipenne xunkoctel u TBEPABIX Ten, 00BEMHOE W JIMHEHHOe
pacimpeHue. AHrapMm-mm TEIUIOBALIX KONeOaHHH yacTHLl BelllecTBa KaK MpHYMHA
TEIIOBOTO PACIIMPEHUs Tell (Ha KaYeCTREHHOM YPOBHE).

ITpeoGpazoBaHye SHEPIUH B (Ha30BbIX NEPEXO/IAX.

VpapHenue Termnororo Ganamca.

TlosepxnocTHoe HatshkeHHe. KodQ@HUHEHT TNOBEPXHOCTHOTO HATSKEHHS.
Kanwusipubie ssnenus. Jlasnenue moa HCKPHBIEHHON MOBEPXHOCTBIO KUKOCTH.
Dopmyna Jlannaca. : .

Texuuyeckne yCTpOHCTBA U TEXHONOTHYECKHE TIPOIECCHI:  IJKUAKHE
KPHUCTallIbl, COBPEMEHHBIE MATEPUATBL.

Hemoncmpayuu.

Tennosoe pacumpenue.

CoiicTBa HACKIIEHHBIX NAPOB.

Knnenne. Kunenue npu noHMKEHHOM JaBICHHH.

HM3mepenue cuibl TOBEPXHOCTHOTO HATSKEHUSL.

OnbITEL ¢ MBITBHBIMHA [JIEHKAMH.

CmauuBanme.



Kanuiuisipasie spjieHust.

Monenu HeHBIOTOHOBCKOH KU IIIOCTH.

CriocoObl H3MepeHHs BIaKHOCTH.

ViceneioBatue HArPpeBAHMS 1 [UIABNEHUS KPUCTAIIHYECKOTO BELIECTRA.

Bunbl nedopmarmii. g

Habmonenne mMansix nedopmanii.,

Yuenuueckuii yxcnepumenm, 1abopamophsie padomsi, RPAKMUKYM.

M3zyyenne 3akoHOMEPHOCTEH HCIIAPEHHs XKHIIKOCTEH.

H3Mepenne yIenbHOHR TEILUTOTEI TIABIEHHS [bIa.

W3zyyenne cBOHCTB HACBILIEHHBIX TAPOB.

Viamepenye aGCOMIOTHOH BIaKHOCTH BO3[AYyXa M OLEHKA MAacchl MapoB B
[OMEeHHH. ' _

Mzmeperne Ko3h(HUIMEHTA TOBEPXHOCTHOIO HATSKEHHMS.

Hamepenue monyns FOnra.

Vccnesioranme  3aBHCHMOCTH medopManyi  pe3uwHOBOro o0pasna or
MPHUIIOKEHHON K HEMY CHITHL.

Pa3znen 4. Duexkrpogunamuxa.

Tema 1. Dnekmpuueckoe noe.

Onexrpusanusi Teln W e TposBIeHus. DIEKTpUYECKHH 3apsz. /lBa Buza
JIIEKTPUYECKUX  3apaj0B. IllpOBOAHMKM, NUDNCKTPHKH U [OJYNPOBOJHHKH.
ONEMEHTApHBIA ONeKTPUYeCKHH 3apal. 3aKOH COXPAHEHHA JICKTPUYECKOro
3apsa.

BiauMozeicTBre 3apsi/1oB. Toueunsle 3apsansl. 3akon Kynona.

Onexrpuueckoe noe. Ero nelicTere Ha snekTpayeckie 3apsbl.

Hanpsuk&HHOCTh  MeKTPHYEcKOro  IOjis. IMpobuerii  3apsa.  Jluaum
HANPSKEHHOCTH DJIEKTpUYecKoro nors. OQHOPOAHOE SIEKTPHUECKOE [TOe,

[MoternuanbHOCT INMEKTPOCTATHUECKOTO MONS. PasHOCTL MOTEHIMATOB H
Hampsokenue. lloTeHmmanenas sHeprus 3apsiia B 2JEKTPOCTATHYECKOM IIOJE.
HoTeHnman siekrpocraruyeckore nomust. CBA3L HANPSHKEHHOCTH 1101 1 pazHocTH
NOTCHUHATIOB Ul DICKTPOCTATHYECKOro 10jd (Kak OQHOPOJHOrO, Tak W
HEOJHOPOAHOTO).

TIpuHLMI CyNepo3unyH SeKTPHIECKUX MO,

ITone To4eunoro sapsga. Tlone paBHOMEpHO 3apsokeHHOH cdepsl. [lone
PaBHOMEPHO 3apAXKEHHOTO [0 00bEMy mapa. ITone paBHOMEPHO 3aAPAKEHHOI
Oeckoneunoll mmockoct. KapTuder srumwmii HanpsoKEHHOCTH DTHX TIOJEH U
DKBUIIOTCHIHAIBHBIX OBEPXHOCTEN.

lIpoBoaHKKY B 37IEKTPOCTATHYECKOM TI0TE. Y CIIOBHE PABHOBECHS 3apsi/I0B.

JMuofieKTpUuKr B 3MeKTpocTaTHYECKOM  mome.  JlpdneKTpadeckas
TIPOHHUIIAEMOCTh BEIECTRA. '



- % i s
Kongencarop. DaexkrpoéMxocts KOHJIEHCATOPA. DICKTPOEMKOCTD ILTOCKOrO
KOHJleHcaropa.

llapamnensoe coenunenue komaencaropos. [locaenoBarenLuoe COeMHEeH e
KOH/IEHCATOPOB. -

SOHeprus 3apmKeHHOr0 KOHASHCATOPA.

JiBriKerre 3apsKkeHHOM YacTUIbl B OHOPOIHOM INEKTPUYECKOM T10J1€.

Texnuueckie ycTpoiicTBa M TeXHONOMMUYECKHE HPOLIECCHL: INEKTPOCKON,
HICKTPOMETP,  SJICKTPOCTATHYECKAs 3al(UTa, 3a3eMIICHHE 3IEKTPONPHOOPOB,
KOHAEHCATOPEI, rerepatop Ban ne I'paada.

Hemoncmpauuu.

YCTpoiCTBO W NPUHLMN AeHCTRHS SNIEKTPOMETPA.

ONeKTPHIECKOe N0JIe 3aPSKEHHBIX MAPUKOB.

DnexTpHdeckoe Nojie IBYX 3apsikeHHbIX TIACTHEL

Monens anekTpocraTHgeckoro reneparopa (Ban ae ['paada).

IpoBonmMKH B Bi1eKTPHYECKOM MHOJIE.

DNeKTpocTaTHYecKas 3alHTa.

YerpoiicTso u neficTBie KOHIEHCATOPA HOCTOSHHOM 1 TePEMEHHOM EMKOCTH.

3aBHCHMOCTE  HIIEKTPOEMKOCTH  ILIOCKOTO KOHJICHCATOpPAa OT  IUIOLIAIH
[171aCTHH, PaCCTOSTHUS MEXTY HUMH U JIMDIEKTPHYECKON NPOHULIASMOCTH.

SHEPrust SNEKTPUHECKOIO OIS 3aPSHKEHHOTO KOHZIEHCATOpA.

3apsijka U paspsijika KOH/IeHcaTopa depes pe3ucTop.

Yuenuueckuii yxcnepumenm, Jlabopamopusie pabomet, RpakmuKym.

Ouerka cun B3anMozeHicTBIS 3apsHKEHHBIX Tell.

Habmonenne npespaitienns suepriau 3apSUKEHHOTO KOHICHCATOpA B SHEPIHIO

U3JIyYeHHs CBETONHOA. -
H3syyeHue mporexanus Toka B LICITH, COAEPHKAIIEeH KOHIeHCaTop.
Pacnpenenenne Pa3HOCTH MOTEHIIKATIOBR (HanpsiKeHws) npu

TOCIENOBATEILHOM COEIMHEHHH KOHIEHCATOPOB.

Hccnenosanue paspsina KOHJIEHCATOPa Hepe3 pe3ucTop.

Tema 2. Ilocmosnnsiil snexmpuyeckuii mox.

Cuna toxa. ITocTosHHBIH TOK.

YcnoBust cyliecTroBaHuUs TIOCTOSIHHOTO JIGKTPUYECKOTO TOoKa. McTOUYHHUKH
toka. Hanpaxenne U u DJIC &,

3axon OMa aJ1s y9acTka Lemy.

DNeKTpHYecKoe COTIPOTHBIICHHE, 3aBHCHUMOCTB CONpPOTUBIICHUSI
ONHOPOMHOTO MPOBOAHHKA OT €ro JUIMHLI M IUIOMAIH TONEPEUYHOr0 CeueHHs.
YnensHoe conpoTHBieHye BellecTsa. *

[ocsienosarensHoe, napanrensHoe, cMeaHHOe COeNMHeHNE NPOBOIHUKOB.
Pacuért pa3BeTRIEHHEIX AMEeKTPHYECKHX 1eTiel. INpaBuna Kupxroga.



Pa6ora anexTpuueckoro Toka. 3axon Jlxoyms—JIerna.

MomHocTs 3IeKTpU4eckoro Toka. TeruroBas MOIIHOCTL, BRIAENACMad Ha
pe3ucTope.

D/IC W BHyTpeHHee CONPOTHRIEHHE HMCTOUHMKA TOKa. 3akoH Oma IS
NOMHON (3aMKHYTOH) SIEKTPUYECKOM nenu. MOINHOCTL MCTOYHHKA TOKA.
Kopotkoe 3ampixanue. '

KonnencaTop B Leny MOCTOSHHOTO TOKA.

Texunyeckue ycTpoifcTBa M TEXHONOIMYECKHE I[IPOIECEHl: ammepMerp,
BOJIETMETP, PEOCTAT, CYETUUK INEKTPUYECKOH SHEPIUH.

Hemoncmpayuu.

VI3MepeHKe CHIBI TOKA U HaJIPSKEHHMSL.

HccrieioBanue 3aBHCHMOCTH CHIBI TOKA OT HANPSOKCHMS /I PE3HCTOpa,
JIaMIIbl HAKATHBAHUS B CBETOANO/IA.

3aBUCHMOCTE CONPOTUBNCHHUS IMIUHIPUYECKUX IPOBOJHHKOB OT JUTHHBIL,
TJIOMIAIH TIOTIEPEYHOT0 CeUeHNS U MaTepHana.

Hccnenosanye 3aBECAMOCTH CHUIIbI TOKA OT CONPOTHBICHHS MPH MOCTOSHHOM
HanpsHKeHHH.

Ilpsimoe usmepenne DJIC. Koporkoe 3ambikanue ralbBaHMIeCKOrO 3JIEMEHTA
U OLIEHKA BHYTPEHHErO CONPOTHBIEHM.

CriocoOsl coetunennst HeTouHEKOB Toka, DJIC GaTtapeid.

WUcerenosanne pasHOCTH NOTEHIHMATIOB MEKAY TIONKOCAMH MCTOYHHUKA TOKA
OT CHJIBI TOKA B LEIIH.

Yuenuueckuin IKCnepumMenm, iabopamopoie pabomsl, NPAKMUKYM.

Hccrnenosanue cMeIaHHOIO COGAUHEHHS PE3UCTOPOB.

HM3mepenne yaensHOro COPOTUBIIEHUS TIPOBOAHUKOR.

Hccnenosanue 3aBHCHMOCTH CANIBI TOKA OT HANPSOKEHHS Jjs  JAMITBI
HaKaTWUBAHUA. _

YBenndenve npenena msMepeHus amnepmerpa (BorsrMerpa).

Msmepenne DJIC 1 BHYTPEHHETO CONPOTUBICHHS HCTOYHIKA TOKA.

Hccnenosanne 3aBucumoctd DJIC ranbBanngecKoro 3j€MEHTa OT BPEMEHH
IPH KOPOTKOM 3aMbIKAHHH. ;

HccrneioBaane pasHOCTH NOTEHLHMATOB MEXAY MOMOCAMU HCTOYHHKA TOKA
OT CHIIBI TOKA B HETIN.,

Hcenenopanne 3aBACHMOCTH TTOJIE3HOM MOLIHOCTH HCTOUHHKA TOKA OT CHIBI
TOKA. .

Tema 3. Toxu ¢ pasnuwunvix cpeoax.

Onekrpuveckas NPOBOMMOCTb — PA3NMYHEIX  BEMIECTB.  DIEKTPOHHAS
MPOBOJMMOCTE TBEPIBIX METANNOB. 3aBUCHMOCTh CONPOTHMBIEHUS METAlNIOB OT
Temneparypbl. CBepXIPOBOIHMOCTb.



DNeKTpHUYEecKrii TOK B Bakyyme. CroifcTBa ANIEKTPOHHBIX MYyYKOB.

Monynpopomuuky. CobGcTBenHas m OPUMECHAsT - [IPOBOIMMOCTh
MOTyNPOBOIHUKOR. CBOMCTBA p~ﬁ—nepexo;:a. Homynpososunkossie nipuGopsi.

OnexTpu4eckui TOK B SIEKTPOIHTAX. ONEKTPOIINTAYECKAS IUCCOLUAITHS.
Ouexrpoinus. 3akons Gapajies 11 SMeKTPOTHIA.

ONeKTpHYeCKuli TOK B raszax. CamOCTOSTENbHBIH © HECaMOCTOATEIbHbIi
paspsn. Paznuynble THIBI CaMOCTOSATEIBHOIO paspsiga. Mommus. [1iasma.

Texuudeckue yerpoiictBa u npakTHYeckoe NpAMEHEHHE: razopaspsaaHbie
JaMIIEL, SNIEKTPOHHO-TlyYeBas TPyOKa, TOMYIPOBOLHUKOBBIE NpuboOpsl:  THOJI,
TPaH3UCTOP, (OTOAMON, CBETOAHMON, TAIbBAHMKA, paQuHUpPOBAHKE MeXH,
BLIMIABKA ATFOMHUHNS, DJIEKTPOHHAS MUKPOCKOITHSL.

Hemonempayuu. _

3aBHCHMOCTE COMPOTHBIEHMS METAIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTE 311€KTPOIUTOB.

3akons! snexTponnsza Dapajies.

HckpoBoii paspsii 1 NPOBOIMMOCTE BO3MyXa.

CpaBHeHHE IPOBOIMMOCTH METAIIOR U NOTYIPOBOAHHKOB,

OIHOCTOPOHHSS TIPOBOIUMOCTE HO/IA.

Yuenuueckuii sxcnepumenm, nadopamopuvie pavomel, npakmurym.

Hab6uroenue snexrponusa. ,

Msmepenne 3apsana ofHOBAIEHTHOTO HOHA,

Wcenenopanue  3aBHCHMOCTH . COMPOTHBIIEHUS TEPMOpE3UCTOpa  OT
TEMIIEPATY PhI.
 Cusitie BOJIBT-AMIEPHON Xapak . epPHCTHKHU HOJA.

Duzuuecknii NPAKTHKYM.

CriocoGel n3Mepenns GU3MUECKUX BEMMUUH C HCTIONB30BAHIEM AHATOTOBHIX
U LUE(POBBIX U3MEPUTENBHBIX NPHGOPOB 1 KOMITBIOTEPHBIX JATUHKOBEIX CHCTEM.
AOBCOIOTHBIE M OTHOCHTEIBHBIE TIOrPELIHOCTH M3MEPEHUH (DUIHYECKHX BETUYMH.
Ouenka rpaHuil morperHocTei.

ITpoBenenne  KocBeHHBIX M3MEPCHUH, HCCNeNoOBaHMI  3aBUCHUMOCTEH
du3nueckux BenMyuH, NPOBEPKa TIPEANOKEHHBIX THIIOTE3 (BBIGOpP M3 pabor,
ONMCAHHBIX ' B  TEMAaTWYECKWX  pasfenax  «YueHHYecKH#  SKCrepHMeHT,
n1adopaTopHee paGoThL, IPAKTHKYM)).

MexknpeamMeTHble cBA3M. o

Wsydenne xypca Quskku  yroy6uéauoro ypoBas B 10 Kmacce
OCYIIECTBISETCS € YYETOM CONEPIKaTeNBbHBIX MEKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OHOIOTHH, XUMHUM, Teorpadyi ¥ TEXHOIOTHH. _

Mescnpeomemusie ROHAMUA, C6AIAHHBIE C UPUCHUCM MEMO008 HAYIHOZ0
MOSHAHUA: ABICHAE, Hay4dHBIA akT, runoresa, dusnveckas BeNHUMHA, 3aKOH,



Teopus, HaOIIOAEHUe, O3KCICPUMEHT, MOJSIHPOBAHHE, MOJETb, H3MEPEHHE,
TIOTPENITHOCTH H3MEPEHHIT, HIMEPUTELHBIE npubopsl, nudposas madbopartopus,

Mamemamuxa: peuienne cuctembl ypaBHenui. Jlumelinas QyHKOHE,
napaGona, runepbona, X rpadMKyu ¥ CBOMCTEA. Tpuronomerpudeckie GyHKImM:
CHHYC, KOCHHYC, TAHT€HC, KOTaHIeHE, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKICCTRO.
BexTops! 1 KX Npoekiuy Ha OCH KOOPAUHAT, CIOKEHUE BEKTOPOB.

buonozusa: MexaHUIeCKOe JIBUIKEHUE B JKUBOMI npupone, anddysus, ocmoc,
TEIIOOOMEH JKMBBIX OPTaHM3MOB, TETUIOBOE 3arpsisHEHMe OKDYXKAIolleH cpebl,
yTHIH3aUHs OMOOPraHMYecKOoro TOIUIMBA /A  BHIPaOOTKM  «TEIUIOBOW» ©
JEKTPODHEPTHH, MOBEPXHOCTHOE HATKEHHE M KaNUJLUIAPHbIE ABICHHs B IPUPOJIE,
INEKTPUYECKUE SRJIEHUS B KMBOW NIPHPOJE.

Xumua: JACKPETHO® CTPOGHHE BEIECTBA, CTPOSHHE aTOMOB M MOIEKYII,
MOMb  BELIECTBd, MONSPHAS MAcca, TONyYeHHE HAHOMATEPHATOB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEll, KUIKOCTEH U ra30B, KUIKHME KPUCTAILIBI, HIIEKTPUUSCKHE
CBOWCTBA METAJLIOB, JIEKTPOIUTHYECKAs INCCOLHALNS, TaJlbBAHUKA, 3MEKTPOHHAS
MHKPOCKOTIHSA. : '

I'eocpadhusn: BraxxuocTs BO3Iyxa, BeTpsI, GAPOMETD, TEPMOMETP.

Texnonozun: npeobpazoBanve NBWKEHHH C HCIIONB30BAHMEM MEXaHM3MOB,
Y4E€T CyYXOro H IKHOKOTO TPEHHSl B TEXHHKE, CTATHYECKME KOHCTPYKIIUHU
(KpOHIITeHH, pelETyaThie KOHCTPYKIIHH), HCIIONB30BAHUE 3aKOHOB COXPAHEHHS
MEXaHWKH B TEXHHKE (THPOCKOM, BOJOMET W ApYrHe), IBUrATelh BHYTPEHHErO
cropanus, naposas TypbuHa, ObLITOBOH XOJNOAMIBHHK, KOHIMIIMOHED, TEXHOIOIHNA
MOMy4EHUs COBPEMEHHLIX MATEPHaiOB, B TOM qucie HAHOMATCPHAIOB, H
HAaHOTEXHONOTMH, DJIEKTPOCTATAYECKAsS 3allliTa, 3a3eMIEHHE BIIEKTPOnpubopos,
ra30pasps/iHble JAMITBL, IOy IPOBOIHHKOBEIE IPUOOPDL, TANEBAHUKA.

11 KJIACC

Paznen 4. JuekTpouHaMHKa.

Tema 4. Maznumsnoe none.

B3auMOIeHCTBIE MOCTOSHHBIX MATHHTOB ¥ ITPOBOJJHUKOB €  TOKOM.
MaruutHoe mone. Bexrop Marsutho# wHAyKuMH. TIpuHUpmn CYIEPNO3ZULIAN
MarHUTHBIX ToJel. JIMHHE MarHUTHOM HHIYKIIHH.

MarkutHoe nonme NPOBOAHUKA ¢ TOKOM (IIPSIMOro NPOBOJAHUKA, KATYIIKH U
Kpyrosoro ButKa). Oneir 3pcrena. g

Cuna Amnepa, e HarpaBieHue U MOIYIL.

Cuna Jlopeniia, e€ HanpaBlIeH#e u MOIYIlb. JIBHIKEHNE 3apsyKeHHON YaCTHILI
B OJIHOPO/IHOM MarduTHOM noste. Pabora cuner Jlopenua. _

MarnurHoe noie B BenecTse. OeppoMarHeTHKY, 11apa- U THAMArHETUKH.



Texuuueckue YCTPOF[CT Bd W TEXHONOTUYECKHE IIPOIECCEHI; NIPHMEHEHHEe

TIOCTOSTHHBIX MarauTos, 3IIEKTPOMAarHUTOR, " Tectep-MymsTHMETP,
MEKTPOABHraTeNb SKOOH, YCKOPHUTEIH JIEMEHTAPHBIX YaCTHIL.
Hemoncmpauuu. '

KapraHa 7wmEd ~ WMHAYKUMA® MardMTHOrO  TONS  TOJOCOBOIO |
HOAKOBOOOGPA3HOTO MOCTOSHHBIX MATHUTOB.

Kapruma nummit MATHUTHON HHTYKLIMHE NONIS JUIMHHOTO IPAMOTO IPOBOIHUKA
M 3aMKHYTOI'0 KOJIBLEBOTO TIPOBOJIHUKA, KATYIKH C TOKOM.

BsanmozeiicTere 1ByX IPOBOAHAKOB € TOKOM.

Cuna Amnepa.

HeiicTsue cuibl JlopeHiia Ha HOHBI SIEKTPOTHTA.

Habmonenne 1BrkeHnst y4ka 3MeKTPOHOB B MATHUTHOM TIOJNE.

IpuHuun JelcTBus 3JIEKTPOHN3MEPUTENBEHOTO npudopa
MarguTO3JIEKTPHICCKOH CHCTEMBI. K

Yuenuueckuit sxcnepumenm, nabopamopnsie Pabomosl, NPAKMUKYM.

Hccnenosanye MarHUTHOTO 110715 TIOCTOSHHBIX MATHUTOB.

Wccnenopanue cBOMCTB (heppOMarHeTHKOB. ;

Wccrienosanne nefcTBAS OCTOSHHOTO MATHITA HA PAMKY € TOKOM.

Usmepenne cunnl AMmepa.

M3y4enne 3aBUCHMOCTH CHITbI AMIIEpa OT CUIIBI TOKA.

Onpenenenye MarHuTHON HHIYKIAM HA OCHOBE U3MEPEHHS ‘CHITHI Awmrepa.

Tema 5. Dnexmpomaziummnasn UHOYKUYUSL.

Apnenue onexTpoMarHuTHONW WMHAYKUHK. [loTOK BEKTOpAa MAarHUTHOM
upaykuud. J3JIC wHaykups. 3aKoH 31eKTPOMATHUTHOM unaykuua  Papanes.
Brxpesoe snextpuyeckoe none. Toxu dyxo.

SMAC uHAYKIMM B NPOBOXHHMKE, ABIKYLIEMCS B OfIOPOIHOM MArHWTHOM
nosne.

TIpaBuno Jlenma.

Wunyxrvenocts. KaTyllka . MHAYKTHBHOCTH B LEMH TOCTOSHHOIO TOKA.
Asnenne camouraykimu. DJIC CAaMOMHIYKIIHHA.

DHEPrHsi MarHUTHOTO 110JISl KATYIIKH ¢ TOKOM.

DNeKTpOMarHuTHOE MoJe,

Texnudeckne ycTpolcTBa M TEXHONOIMYECKHE [POLECCH: HHAYKIMOHHAS
TeYb, CONEHOM, 3aIHTA OT HIEKTPH3ALIAN TeJl NPU JBUKEHUH B MArHUTHOM IIOJTe
3emuu.

ﬂmaucmpauuu.

Habumrotenue sBieHus 5/1eKTPOMATHHTHOR MHIYKIIHH.

Mccrenosanme sasucumoctn DJIC MHIYKUEE OT CTKOPOCTH HM3MEHEHUS
MardMTHOIO TOTOKA.



HHTEPEC K pasnuuusv cthepam npodeccHonansHol AEATENBHOCTH, B TOM
qHCIIC  CBA3aHHBIM ¢ duzmkoi p TEXHUKOH, yMeHHe COBEpMATh

OCO3HAHHBIA BBIGOD Gy My1eii NPOMECCHH U Peann30BLIBATE COOCTBEHHBIE
KU3HCHHBIC MIAHBI;

o0OmacTy Gu3uKy Ha NPOTSKEHHH BCeH KU3HH.

IKONOrHYeCcKoro BOCTIHTAHHA:

chopMEpoBannOCTS IKONIOTHYECKOH KYNBTYpEI, 0COo3HaHMe r100ansEoro
XapakTepa 3KO0IOrHYeCKHx npéﬁnem; '
TTAHAPOBAHUE M OCYILIECTBIICHUE AeHCTRHHE B oKpyxatorne cpezne wua
OCHOBE 3HAHUS LieJTeil YCTOUYHBOrO pa3suTHs 4eI0BEYECTRa;

pacumpenne omnpiTa HACATENLHOCTH IKOJIOIHYECKOi HallpaB/ieHHOCTH Ha
OCHOBE UMEIOIINXCS 3HANNIA 110 (usuke.

HEeHHOCTH HAaY4HOr0 no3Han ns:

epopmMupoBaHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIErO COBPEMEHHOMY
YPOBHIO PasBUTHS (huznueckoit HayKH;

JeATeNbHOCTE HH}.IPIBPIII}’ allbHO W' B I'pyine.

METANIPEAMETHBIE PE3VIbLTATBI

HozﬂaBaTeanme YHHBEPCANAbHBIE YaefHple AeHcTBHS
Bazoenie JOTHYECKHE AelicTByS:

CaMOCTOATENBHO  opMymHpOBATE i aKTyalmusupoBath  mpobiemy,
PaccMaTpuBath e€ BcecTopoHHE;

JOCTHIKCHMA;
BEUIBIATE  3aKOHOMEDHOCTH  y MPOTHBOPEYMA B  paccMaTpHBaEeMBbIX
buzmueckux SABIICHUAX; ' .

paspabarteiBaTh 11aH PEIICHAS POOJICMBL ¢ yuéTrom ananmusa HMEIOLINXCS
MATepHANLHIX U HeMAaTePHATbHEIX pecypcog;

BHOCHTE  KOPPEKTHBHI .B ACATENBHOCTD, OLEHHBATH  COOTBETCTRHE
PE3YNBTaTOB LEeNIM, OLEeRnBaTE PHCKH TIOCTeICTBYH [esTembHOCTH;
KOOpIUHHPOBATE W BHITONHNTE paboty B ycroBusx pealisHOTO,
BUPTYallbHOI0 1 KOMGUHMPORaHHOrO B3aUMOIeHCTRUS;

PA3BHMBATEL KPEATHBHOE MbIIILICHME TP PEINCHUH KU3HEHHBIX MPOGIeM.

bazosnie HCCNeoBaTebCKHEe eficTRIR:

BIaJeTh HAY4HOH TEPMHUHOIOTHEH, KIFOYEBBIMH MOHSTHIMY H MeTonaMu
buznyeckoii HayKH;




BJIaneTb ' HaBRIKaMu y“{eﬁﬂomccneﬂoaaTenbcrcoﬁ H  1IpoekTHOMH
ACATENBHOCTH B obnacTu $usuKl, cnocoGHocTLIO H TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TIOMCKY MeToa0B pewrenug 3ajla4  ¢usuveckoro
CONePIKaHM, IPUMEHEHHIO PA3TIAIHBIX METO/IOB TI03HAHKS;

BIAJIeTh BHIAMHU [EATENBHOCTH ITo TIOJYHEHUIO HOBOTO 3HaHus, ero
HHTepHpeTalnm, npeodpazoranuo u NPUMEHEHHIO B pasiHuHbIX YueOHbIX
CHTyalusiX, B TOM 4ucle [IpH CO3JaHUK y4yeOHBIx NpOeKTOB B 06JacTh
brzuku;

BRIABIIATE IIPUYHHHO-CIIE ACTBEHHEIE CBA3H M aKTyanmusupoBaTs 3ajayqy,
BbUIBHTATh  IumoTtesy eé PCLICHAUS,  HAXOOMTh  aprymemnTs st
JOKA3aTeNnbCTBA CBOMX YTBEDXKJIeHUH, 3anaBaTs ndpamMeTpsl u KpUTEpHH
penienus;

AHAM3MPOBATh [ONyYeHHEE B XOAE pelIeHds 3amauy pe3yJbTaThl,
KPUTHYECKH OLEHUBATEL Hx AOCTOBEPHOCTS, [IPOTHO3UPOBATE U3MEHeHKe B
HOBBIX YCIIOBHSIX;

CTaBUTE M (opmyamposars COOCTBEHHbBIE 3a7aun B o0pa3soBarenbHo}
ACATCIBHOCTH, B TOM YuCe Ipy u3yuenun pusnku:

KU3HEACATEILHOCTH;
YMETb UHTEIPUPOBATE 3HAHUS U3 Pa3HBIX IpeMeTHBIX 06MacTeii;
BbIABUIATh HOBBIE MIeH, peanaraTs OPHUIHHANBHbBIC NOJXOMbI U PeleHus:
CTABHTE MPOOIEMEBI K 3a1auw, AOIy CKatOIIHE anbTepHaTUBHbIe peleHus.

Pabora ¢ nndopmanueii:

OUCHUBATE 10CTOBEPHOCTE MH(OpMaum;

HCTIONMB30BaTh  cpejicrea MHQOPMAIHOHHLIX 1y KOMMYHHKAITHOHHBIX
TEeXHOJIOTHUH B peHIBFHHPI KOTHUTHBHBIX,  KOMMYHMKATHMBHLIX u
OPraHU3ALMOHHBIX 3313y c cobimonenuem TpeboBanmii 9ProHOMHKH,
TeXHHUKH OesonacHocTH, PHTHEeHBI, pecypcocOepererus, NPaBOBBIX H
ITHYECKHX HOPM, HOpM HH(OpMaLHOHHOI Gesomacrocrn; _
CO3MaBATE TEKCTHI BU3MUECKOro COACPKaHus B pATHYHBIX dopmarax ¢
YUYETOM HasHaueHus HHGOPMaME W nexepoil AyNMTOPHH, BBIOUpas
ONTHMANBHYI0 hOPMY NpejcTaBneHms 1 BU3YaNU3aluu.

Kommyaukarususre YHHBEPCAALHBIE yYeOuble xeiicTus:




¢ /laBaTh OLEHKY HOBBIM CATYALMSIM, BHOCHTD KOPpeKTHBEL B nedrensHocTs
OLICHUBATE COOTBETCTBHE pesynbTaTon ITeJIsIM;

® BIAACTh HaBBIKaMK [IOSHABATENLHOH  pedimekcrn  kax OCO3HaHMs
COBEPIIACMBIX NEHCTBHIT 1 MBICIUTE/ILHEIX MPOLIECCoB, ux pe3ynkraron u
OCHOBaHMHI; # '

¢ HCTONbL30BaTh NpUEMEI pediekcnn s onenxy CHTyauuu, BuiGopa
BEpHOro pemenmys;

CHUKEHHIO:

* IPUBUMATE MOTUBBI U APTY'MEHTHl JIPYTux NpH ananuse pesyneraros
NCATENBHOCTH;

COBEpIIEHCTBY e Tes SMOIMOHAILHEL WHTEJUIEKT, Npeanogararoimii
chopmMupoBanHoCTE: ' ‘

. camocosﬁaﬁm, BRKIMIOYAOIIEro  cnocobuocTy NOHUMATL  CROE
IMOLMOHAIbHOE cocro;m;ie, BUNETE HamnpaslieHus PasBUTHS cobcTReHHOMN
IMOLHOHAIEHOH chepsi, ObiTs YBEPEHHBIM B cebe; ’

o camoper‘}inmpbsamz, BKIIHOYAIOLIEro CAMOKOHTPOIL, YMeHHe NPHHUMATH
OTBETCTBEHHOCTH 3a CBOE [IOBEJIeHNE, crocobHOCTE ananTHpOBaThCA K
SMOIMOHANEHBIM H3MEHEHUSIM U HPOSBIATE rHbKOCTD, GhITH OTKPBITHIM
HOBOMY;

* BHYTpeHHei MOTHBALUK, BKITIOHAROIel CTPeMJICHHE K HOCTHIKEHUIO enu
H yenexy, ontumusm, HHHUMATHBHOCTL, YMeHUe ACHCTBOBATE, HeXoMs M3
CBOHUX BO3MOYKHOCTE}H; : '

* OMIATHH, BKIKOYArOmes CIIOCOOHOCTE  MOHMMATE SMOLIHOHAIbHOE
COCTOSHUE pYTHX, y4YuThIBath ero ITPH  OCYUIECTRICHUH o01eHMs,
CIOcoOHOCTE K COYYBCTBUIO U COMePEIKUBAHUIO;

* COUMIBHBIX  HaBBIKOB, Bkﬂfoqafomﬂx crocodnoery BBICTPAKBATE
OTHOIICHUSI C Opyrumm MHONBMH, 3300TUTECH, NposBAsTH HHTEepec u
paspelaTs KoH(AUKT L.

[IPEJAMETHBIE PE3YJILTATEL




K xonuy obyuenus s 10 Kaacce npenverneie pesynsrartsl Ha yrirybnéunom
YPOBHE JIOIUKHBI OTPakaTh COPMHPOBAHHOCTE Yy 0Byuqaronmxcs ymenuii:

* [OHMMaTe pons ¢usuku B 9KOHOMMYECKOH, TEXHOJIOTHYECKOH,
IKOJIOTHYRCKOH, comMazbHON u STUHECKOH cdepax mesTeNbHOCTH
HEJIOBEKA, POJIb U MECTO (BUIMKH B COBPEMEHHOH Hay4YHOM KapTHHe MHpa,
SHAYCHHE ONHUCATENBHOI, CUCTEMATH3UDYIOIECH, OOBACHUTENBHO u
TNIPOTHOCTHYECKOH  QyHKIMii  (usuveckoii TEOpHH  —  MexaHmKH,
MOJICKYJISIDHOH (usukn u TCPMOJIMHAMUKH, POIb (hU3HIecKoit TEOPHH B
(opmupoBanun npencrapnenuii o busnyeckoi kapTume MHUpa;

® PAa3MyaTh  yCIoBwHs IPUMEHUMOCTH  MoJienell  (usmueckux Ten 17}
NPOLIECCOB  (BIECHMIA): HHEepOHalbHas CcHCTeMa O0TCYETa, abCcooTHO
TBEPLOE TeNO, MaTepuabHAs TO'Ka, PaBHOYCKOPEHHOE ABHKeHMe,
CBODOIHOE majeHue, abcomoTHo ynpyras nmedopmaums, abcomorHo
ynpyroe 1 abcomotHo HEYNIPYTOE CTONIKHOBEHHS, MOJIEMH rasa, )KHUJIKOoCTH
u TBEpJl0r0 (KpHCTa_HﬂH‘ICCKDI'O) TeJla, HAealbHBIM a3, TOYeYHEIH 3apsij,
OAHOPOZIHOE BNIEKTPHHIECKOE MoE;

* PasnnuaTh ycnoBus (rpaHuipi, obmacTH) npuMenmMocTH busugeckux
3aKOHOB, MOHHMATh BCEOOIIMIT XapaxkTep (yHIAMEHTAbHBIX 3aKOHOB n
OTPaHHIEHHOCTh UCMONB30BAHHA JACTHEIX 3aKOHOB;

* GHAIM3NPOBATE U OOBACHATD MeXaHWYECKHe NpONECCsl M SIBICHUS,
HCIOJIb3Ysl OCHOBHEIE TTONOKEHMUS 1 3aKOHBI MEXaHNKH (OTHOCHTEILHOCTS,
MEXaHHYECKOro MBUKEHNS, (bopMymsl KuHEMaTHKH PaBHOYCKOPEHHOrO
ABHKCHHA, npeobpazosanus [ amanes ATl CKOPOCTH M TNepeMemeHus,
3aKoHBl  HEeloTOH], NPUHUHKIL  OTHOCHTENBHOCTH | ajnunes, 3aKou
BCEMHUPHOTO TATOTEHUSA, 38KOHbI COXPAHEHHS MMIlyNIbCa M MEXaHHYeCKOii
SHEPTHH,” CBA3b PAabOTEI CHIBI ¢ M3MEHEHHeM MEXaHUIECKOH BHeprum,
YCIlOBUS  paBHOBecHs — TBEpHOro TeNa), NPH 9TOM WCHOAB3OBATH
MareMaTudeckoe BEIDAIKEHHE 3dKOHORB, YKa3biBatTe YCIOBHS
TPUMEHUMOCTH (DUHYIECKIX 3aKOHOB: npeobpasopanuii [anunes, BTOPOro
" TPereero 3akoHoB HeloToHa, 3aKoHOR COXPaHECHHSA HMIyabca W
MEXaHH4YeCKOH 3HepruH, 3aKoHa BCEMHPHOIO THTOTEHHS;

* AHATM3UPOBATh M OOBACHATH TeIIOBpIe TIPOLECCHI U ABICHUSI, HCIIOMB3ys
OCHOBHBIE monONKeHus MKT u  3akomm MOJIe Ry ISIpHOIT Qusukn  u
TEPMO/IUHAMUKH  (CBSI3b  mapienus HACATBHOIO rasa co cpexgueit
KHHETHYECKOH SHepruel Teriosoro ABMXKCHUSl M KOHLEHTpalueH ero
MOJIEKYIl, CBA3b TeMIeparypel BeliecTsa co CpenHedl KHHEeTHYECKOi
SHEPIrUeH TeMIOBOTO JABWKEHHUS ero HACTHIL, CBSI3b JABICHUS HIEAlbHOTO
Fasa ¢ xXoHueHTpanueir . MOIICKy]l M €ro TemIepaTypoii, YpaBHeHue
MeHﬂeneeBa—KnaneﬁpOHa, THEPBBIH  3aKOH TePMOIUHAMHKH, 3aKOH




COXPAHCHHUS. SHEPTHH B TEHIOBRIX npolieccax), npu stom UCII0JIB30BaTh
MaTeMaTnyeckoe BhIpaKeHHe 3dKOHOB, YKasblBaTh YCIIOBHSA
NPHMEHHMOCTH ypaBHeHUs Meﬂneneeaa—KnaHeﬁpOHa;

AHAIU3APOBATh U OOBICHSTE JJIEKTPHYECKHE  siBlieHus, UCITONB3Y 5T
OCHOBHBIE MONONKEHUS U 38KOHBI DJIEKTPOMHAMKUKY (3aKOH coxpanenirs
SIEKTPHUECKOro 3apsiza, 3aKOH Kynona, NOTeHUHAIILHOCTE

LUemu W nis 3amkayTOl JNICKTPHYCCKON lenw, 3akon Jlxoyns-Jlenna,
npasuiia Kupxroga, sakomp Dapajges ans SNEKTPONH3a);

OMHCLIBATL (usndeckue npomecen u ABJICHUS, WCIIONB3YS BeMUHHL]:
TIEPEMELICHIE, CKOPOCTS, YCKOpeHHUE, HMIYJIBC TeNa U CHCTeME] TeJl, CHJla,
MOMEHT  Ccunbl, nassenue, TOTEHIHANb A SHEPrHS, KHHETHYecKas
SHCPrHs, MeXaHuyeckas SHeprus, pabora cumer, HCHTPOCTPEMUTENBHOE
YCKOpeHHe, cuna Txectd, cina YIPYTOCTH, cufa Tpenns, MOUIHOCTS,
SHEprus -B3aNMOZEHCTBUS “ema ¢ Bemdil BOMM3N & MOBEPXHOCTH,
SHEPrusl  yrpyroit Aepopmalinm [PYIKUHBI, KOIHuYecTBO TENJIOTHI,
abconroTHas TeMmeparypa tena, pabora g TEPMONHHAMUKE, BHYTpeHHsIs
JHEPrus. mieanmsHOro onHoaToMHOro rasa, pabora wuneansnoro rasa,
OTHOCHTENbHAA BIAKHOCTH Bosayxa, KIIJI wneanshoro TEIIOBOTO
ABHraTes; HIEKTpHYecKoe nosie, HAnPSHKEHHOCTS PTEKTPUYECKOTrO oL,
HANPSIKEHHOCTL moNA  ToueyHorO 3apsla WM 3apsDKeHHOro orapa B
BaKyyMe W B JmanexTpure, NoTeHIan ICKTPOCTATHYECKOrO 1o,
PasHOCTb  mOTeHUMANOB, VICKTPONBWXKYINAS — cuma, cuya TOKa,
HAlp;FUKEHME, MOIHOCTH  ToKa, JJICKTpUYeCcKas &MKOCTh  mmockoro

OOBACHATE  ocobeHHOCTH HpoTekanus  (uzuyecknx ABJICHRI:
VICXQHHYECKO®  JIBHKEHME, Temnopoe ABMIKCHHE YaCTHI  BemecTsa,

Teronepeaayy, AICKTPH3AIMS TeJ, SKBUIOTEHUHANIBHOCTE MOBEPXHOCTH
JAPDKEHHOT O IPOBOHIKA;

IPOBOIUTH ucenenoranue 3ABHCHMOCTH OZIHO¥ (GH3HYeCKOi BCJIHYMHEL OT
APYroH ¢  ucmonszopadmenm MpAMBIX  H3MEpCHHMI, opu  3TOM
KOHCTpynpoBsars YCTaHOBKY, (uxcupopars Pe3yneTaThl monyuennoi
3aBUCHMOCTH d)nzr«rqecm_ix BEIMMUH B BuAe rpadukos ¢ yuéTom




HCCIIeAOBaAHMST;

IPOBOZIHTE  KOCBeHHBIE H3Meperns  duzngeckuy *BEIIMYMH, TpH 3ToM
BBIOMPATE ONTHMATEHbL METON v3Mepenwusi, orenusary, abconmotHee

SKCIICPUMEHT, coBHpaTs IKCIICPUMEHTANIbHY 1O YCTaHORBKY, éHaﬂﬁsnpoaam
NOJy4YeHHbIe PESYNbTatel w0 nemars BrBox o CTatyce mpemioxeHHoi
TUNOTe3pr;

Co0OaaTs mpasua 6e3onactoro TPYAa pu mpoBeneHuH HecnenoBanmii
B paMKax  yyeGHoro* JKCriepumenTa,  mpaktukyma oy y4ebHo-
HCCaenoBaTeNbCKOM B mpoekTHOIH ASHTETBHOCTH ¢ HCTonb3oBaHMenm
H3MEPHTETBHBIX YCTPOHCTB 1 naboparopHoro 0bopy nosanus;

husudeckoli monesno: Ha OCHOBaHWHW amauza YGII0BHA 000CHOBBIBATE
BBIGOD  (husmueckoi MOZenH, oTBeqaiomet TpeboBaHMsIM 3a7a4y,
TPUMEHATD  opmymsi, 3aKOHBI, 3aKOHOMEPHOCTH § HOCTYIATh
busngeckux Teopui mpu menonszoBanUu MaTeMaTHYeCKUX MeTon0B
PELICHASA 33124, NPOBO AUTE Pac4€Trl Ha OcHOBARHUYH UM EFOLIIXCSI JTaHHBIX,
dHATI3MPOBATE  pesynbTaTer u KOPPEKTHPOBAThL MeToanI peiienns ¢
YI€TOM monyuenyerx peayhbTamB;

PA3HBIX pasnenos Kypea busukm, a Takke HUHTEIrpaluy 3uanuit us Apyrux
npeameros CCTECTBEHHO-HAYYHOrO  I[HKia: BBICTpauBaTL JOrHYeckyio
IeNOYKY paccysKIeHuii ¢ OTIOPOH Ha H3YYeHHLIe 3AKOHBL, 38KOHOMEPHOCTH
U pu3ndeckue ABJICHUS;

H TEXHONIOTHYECKHX MPOLECCOB;
NPHBOAUTE NPHMeEpB BKJIada poccHiCKuX u 3apyOeKHBIX  yuéHpIx-
PH3MKOB B pasemTHe Hayku, B obbsicHeHue mponeccos OKpYXKaroLero

ACATEILHOCTH  Yenopeka, CBAZAHHOM ¢ (u3MYecKuMU nponeccamu, ¢
MOZHIUHK SKojoruHeckoi-6ezonacuocry, HPE/ICTABNEHUH O palHOHATBHOM

(V3

npuponononmosatmn, a Takxe PasyMHOM HCcnonb30BaHU K HOCTHIKEHUH

obecTna;




* TIPHMEHATH pasNM4HBIE criocobsl paboTsl ¢ uHbopmanueit busndeckoro
CONICPKAHUST C  HCTONb30BaLHEM COBPEMEHHBIX  HH()OPMALHOHHBIX
TCXHONOIMH, TIPH 3TOM HCIONB30BaTEH COBPEMEHHBIe HHAOPMaIHOHHbIe
TCXHONOTUH JIis HoucKa, riepepaboTtku 1 OpeabaBlCeHUs y4eOHONH n
Hay41HO-NoNy IApHOi HHpopMalm, CTPYKTYPHPOBaHHS 1 MHTEpNpeTayy
HHpOpMAalUH, TONMYYCHHOH W3 PAsIMuHLIX HeTO HUKOB, KPUTHYECKH
aHaNM3UpOBaTh  MOJy4YaeMylo uHDOpManHIO  u OlleHUBAThL &
/IOCTOBEPHOCTh KaKk Ha OCHOBE MMEIOTIHXCS SHAHHUHU, TaK M HAa OCHORe
AHAIIH32 UCTOYHHKA HHDOPMALUU:

* TPOSIBIATE OpraHU3alHOHHbIE u TI03HABATE/IbHEIE YMeHHsi
CAMOCTOSITENILHOTO  NIPHOGPETEHHS  HOBLIX 3HaHHH B  npouecce
BBITIOTTHEHUS TIPOEKTHEIX It y4ebHo-Hecne noBaTenbeKIX paGor;

* pabotath B rpymnme ¢ HenomseHmeM PasIMYHBIX COUMATLHBIX polreii,
[IaHHpOBaTh pPaboTy rpymnel, panuoRamsHo pacnpeiensTh AeaTenbHOCT
B HECTaH/APTHBIX CHUTYALUSX, afeKBATHO OLCHHMBATL BKJITAL KaXKIOTO M3
YACTHHKOB [PYIIIIbI B pellleHne PaccMaTpuBaeMoii npobemsr;

* POABIATH MOTHBALMIO K Oy myimeit MpogecCHOHaNLHOM JesTenbHOCTH Mo
CHelnanbHOCTAM cbmmco—mxrm HECKOTO Impodus.

K xonuy obyuenus s 77 Kilacce npenmeTHbie pe3ynbTaThl Ha yriuyonénaom
YPOBHE JOJKHEBI OTpakaTh cOpMHPORaHHOCTS Yy obyHaroimxcs yMenuii:

* HOHMMATe poas  (hU3EKM - B OKOHOMMYECKOI, TEXHOJIOIHYeCKOiA,
COLMATBHON B 3THYecKoi chepax nesrensHOCTH 4Y€N0BeKa, poib U MecTo
usuKE B coBpemenHoii ‘HAy4IHOH KapTHHe Mupa, POIB acTpoHOMHM B
NPaKTHYECKOH  AeATENbHOCTH  wYenoBeka H [nanbHeduweM  Hayumo-
TEXHMYECKOM pa3BHTHH, 3HaYeHue ONHCATENLHOMH, CUCTEMATH3MPYIOWIEH,
00bACHUTENBHON § MPOTHOCTHYECKOH Gynximit husuieckoii TEOPUH —
SNEKTPONMHAMUKH, CHEMATBHOMN TCOpUH OTHOCHTEIILHOCTH, KBAHTOROI
dusuku, pons pusuueckoiz TCOPHH B (DOPMHPOBAHHU IPEeACTaBleHuH o
buznueckoii KapTHHe MHpa, MecTo (usngeckoif KapTUHEI MHpa B 0O1em
PAAY COBpeMeHHBIX CCTCCTBEHHO-HAYYHBIX [IPe/ICTaBle M o NpHPOAE;

* Pa3MHaTh  yCIOBMA NPHUMEHHMOCTH Mozxened  dusmyeckux Ten
NIpOLECCOB  (sABIeHMit): ONHOPOZAHOE 3jIeKTpHYecKoe u OJIHOPOHOE
MariMTHO® IONd, TapMOHHYECKUE KoneOanus, MaTemMaTHuecKuii MasATHHK,
WJICANIBHBINA TIPYKUHHBIN MANTHUK, APMOHMYECKHE BOJHBI, UNCATLHLL
KoneGaTens LI KOHTYp, TOHKAs NMH3a, MOjaeeif aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIeNH ¢BeTa;

® PasNHYarTh yCHOBMS (rpaHmMIL obnacTi) npuMeHMOCTH Pusnyeckux
3aKOHOB, TIOHUMATh BCEOBILMI] XapaKTep (yHIAMEHTANBHBIX 3aKOHOB K
OTPaHHICHHOCTH UCTIONB30BAHUS YACTHEIX 3aKOHOB;




AHAJIM3UPOBATE H OOBACHSATE NeKTPOMATHUTHEIE TTPOLIECEhl M SBICHMUS,
HCHIONIB3ysl  OCHOBHBIE HONONKEHHA M  23KOHEI SNIGKTPOIMHAMUKHA U
CHCLHMAJIBHOH  TEOPHH ©  OTHOCHTENBHOCTH (3aKoH  coxpanenus
SNIEKTPHYECKOro  3apsia, CHila Awmrnepa, cmia Jlopenua, 3akon
SNCKTPOMATHUTHON — MEAYKUMH,  mpaBuUiIo Jlenna,  case  DJIC
CaMOMHIYKIIMH B 3jIeMeHTe VICKTPUYECKOH  LIEMM €O CKOPOCTBIO
M3MCHEHHA  CHIBL  TOKa, HOCTYIIaThl  cHeManbHOH  Teopuu
OTHOCHTENBHOCTH DiHIuTEHHA);

AHATTA3UPOBATE U OOBICHATH KBAHTORLIC NPOXIECChI | ABNCHHS, HCIIONB3Y S
MONOXKeHHSA  KBaHTOBOMH 'cbmmm (ypaBnenne  DifHumreiina JUIIst
Qorospdexra, nepesii  u BTOpOH  mocTynats: bopa, npunIHn
COOTHOLICHMsI HeOompeneléHHOCTe ['eiisen6epra, zakoms COXPaHEHUs
3apsiIOBOTO H MAacCOBOTQ: YHCEN U SHEPIUM B ANEPHLIX PEaKUUAX, 3aKOH
PanHoaKkTUBHOTO paciiaza);

OTHMCBHIBATL (DU3MUECKHE IIPOLecCh W ABJICHUA, MCOOIB3YS BENHYUHBI:
Hanpsbk€HHOCTh BIIEKTPHYECKOro TIOJIS1, NOTEHIIMAT 3/1eKTPOCTATHYECKOIO
MOJIA,  pasHOCTh  IOTEHIHAJIOB, SNICKTPOABIIKYIIAS CMITA, WHIYKHs
MArHUTHOTO TIOJI, MAaTHMTHBIH MOTOK, CHia Amriepa, HHIYKTHBHOCTD,
SNEKTPOJABWKYILAS CHa CAMOHMHAYKIMH, SHEPTHS MATHWTHOLO OIS
IPOBOAHHKA C TOKOM, PpeISTHBHCTCKMIL HMIYJTbC, HOJHAS OSHEprus,
3HEPrus NOKos CBOOOIHON YacTHIbL, SHEprus W wummnynse QoTona,
MAaCCoBOe THCIIO U 3apAN A/1pa, IHEPIHS CBIZH anapa;”

OOBSCHATE  ocoBeHHOCTH NpOTCKanust  (U3HYECKHUX  sABICHMIL:
SJICKTPOMArHUTHAS HHIYKITHS, CaMOMHIYKIKS, pe30HaHC, uHTepdhepenms
BOJIH, uppakius, AUCTICPCHS,  IONHOE  BHYTpeHHee OoTpaxeHue,
(oToanexrpuyeckuii ddpdext (dporosddexr), anbha- U Gera-pacriajpr
AAEP, TamMMa-M3lydenue sanep, dusMgeckue MPUHLUITEl  CHEKTPATBLHOIO
aHallu3a 1 paboTel nasepa;

ONPEJENniATs HANpPABNEHHE WHIYKIHH MAarHuTHOTO MOJS TIPOBOIHHKA C
TOKOM, cHiIbl AMItepa u CHITBI Jopeniia;

CTPOUTEL M300pakeHHe, CO3NABAEMOE [IOCKHM 3€pKalioM, TOHKOH JIHH30i,
1 PacCUUTLIBATE €TO XAPaKTEPHCTHKHY;

[IPUMEHATE OCHOBONOJAraOI(He ACTPOHOMMYECKHE MOHATHS, TEOPUH M
SaKOHBI Il  aHaNWM3a U  OGBICHEHHS $usfivecknx  npoueccos,
poucxonaumx B 3sé3gax, B 3BE3/IHEIX CHCTEMax, B MEKIaTaKTHYecKo
CPeaC; NBHKCHUS HEOECHBIX Te, 9BOmoLUNH 38831 u Beenennoit;
[IPOBONUTE  MCCIIE/IOBAHUE  3aBHCHMOCTE}H busuyeckux Bemmumn ¢
MCLO/IL30BaHNEM IIPSMBIX  H3MepeHwuif, P 3TOM KOHCTPYMPOBATH
YCTaHOBKY, dukcupoBaTs PE3YNBTATEl  MOMYy4YeHHOH  3aBHCHMOCTH




usuueckux Benuupg - BUIE TrpadukoB ¢ yudrom aGCoTIOTHEIX
TIOTpewmHoCTeli  u3Mepenmit, jmenars BRIBOIBI 1O  pesyjbraram
HCCIeIoBaHus;

[IPOBOAUTE KOCBEHHBIE H3MCPeHUs  usnueckux BEITMYHH, [pPH 3TOM
BBIOHpPATh OHTHMANhHEL METOA H3MepeHns, OLEHMBAThL abcomoTHbre H
OTHOCHTEINbHBIE Orpel HOCTA TIDSIMBIX U KOCBEHHbBIX HU3MEpPeHHH;
NPOBOIHTE OMBITEL TIO [IpOBEpKe NpeAnoXeHHOH rHmoTesp: IUIAHAPOBATEH
IKCIEpUMeHT, cobupars SKCIEPUMEHTANBHY 10 YCTaHOBKY, aHAM3UPOBaTE
HOJYHCHHBIe pesynbraThi W nemars BLIBOX O craryce mpemioxkeHuoii
THIIOTE3bI; '

OIHMCBIBATE METO/BI IOy YeHuUs HAYIHBIX aCTPOHOMHUYECKHUX 3HAHMWI;
cobmnrosats npaemna besoracroro Tpyna IIpn NpOBeNIeHNMH HCenenoBaHMi
B pamKax yueGHoro SKCIIEPHMEHTa, HPaKmiKymMa mn  yuyeGHo-
MCCIIe/loBaTENbCKOH M MpoeKTHOI JACATCNBHOCTH € WCNONB30BaHHEM
U3MEPHTENBHEIX yCTPOlicTB B nabopartoproro 00opy 10BaHs;

peruare pacyéraere 3alla9u  C SABHO 3afaHHON M HessHO 3aXaHHOH
(usuueckolt Mozensio: ma OCHOBaHMH aHAIU3a YCIOBUS  BbIOHpaTh
(usuveckne MOZIeIH, OTBeuaromue TpeGoBaHmsIM 3a/1a9M, OPUMEHSTH
bopmy g, 38KOHBI, 3axoﬁomepHocm H II0CTYnaThl (husmueckux TEOPHIA
pu HénonbaOBaHHH MaTeMaTHYeCKUX  MeTo[OB PelleHus  3amay,
MTPOBOJIUTE PacyY€Tsl Ha GCHOBAHUY MMEIOLIMXCS IaHHBIX, aHAM3NPOBATH
PE3YJILTaThl H KOPPEKTHPOBATE METOLBI PelIeHrs ¢ ya8ToM NOJYYEHHBIX
pe3yneTaros;

PellaTb Ka4eCTBEHHbIE sallaty, TpeOyrompe npuMmenenms 3HaHWHM U3
Pa3HBIX pasnenoB Kypca $usuky, a taxke MHTEIrpayuu 3HaHUH u3 Apyrux
IPEIMETOB  eCTECTBEHHO-HayYHOTO HHKJIa:  BRICTpawBaTth JIOTHYECKY10
HCOYKY paccyskienuii ¢ onopoii ua H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U pusuueckue apcHus: _

HCHONB30BATE  TeopeTHYecKlie SHAHUA I OOBACHEHMST OCHOBHBIX
MPUHIHIIOB PabOTBI U3MEPHTILHBIX NpUOOPOB, TeXHUYeCKHX ycTpoiicTn
H TEXHOJIOTMUECKHX TIPOLIECCOR:

PUBOINTE HIPUMEPBL  BKIIafla pOCCHICKUX u 3apyOeKHBIX  YUEHBIX-
uzukos B P43BUTHE HAYKH, B 0OBACHEeHHe IIPOLECCOB OKpyKaloliero
MHDa, B Pa3BUTHE TEXHHKYU U TeXHOIOTHIA;

AHATTM3MPOBATL W OLCHUBATE HOCHeNCTBHS OBITOROH U NPOU3BOACTBEHHON
ACATENBHOCTH YeNOBEKA, CBY3AHHOLN ¢ (uU3HYecKuMuU npoueccamu, ¢
TIO3UIHH SKONOTrHYecKo OeszonacHocTy, NpeAcTaBngHuUiA O palMoHATEHOM
MPHPONOIIONBE30BAHEH, 4 Takike Pa3yMHOM HCHONB30BAHME NOCTHKEHHH




HayKn W TexHonmoruii iy haltbHeitniero Pa3sBHTHA  4yenoseyeckoro
obuecTsa; .

MPHMEHSITS pasimypbie CHOCOOkl paboTer ¢ HHpOpManueit husuyeckoro
CONEPXaHMA ¢  Hcnonb30BaHHeM COBPEMEHHBIX  HHGOPMALHOHHEIX
TEXHONOrHH, 1P 5ToM ‘Mcronb30BaTy COBpeMeHHbIE HH(OPMaHOHHLE

aHAM3MPOBAaTE  MoNyyaemyio uHbopMaIHIo , 1 OLEHHMBATL  eé
AOCTOBEPHOCTE Kak Ha OCHOBe HMCIOWINXCS 3HAHUH, Tak W ma OCHOBe
aHANHN3a HCTOYHMKA HH(OpMary:

TPOSABIATE OpraHu3alnoHHke u NO3HABATENLHEIE YMEHHS
CaMOCTOATEIBHOTO NPHOOpPeTEHHs  HOBLIX 3HaHMH B mpomecce
BBIIOTHEHHS! NIPOEKTHAIX U }”186HO~HCCJ‘I€,&03&T&HI>CKHX pabor;

paborath B rpynme HCIIOJTHEHHEM  pa3mHyHbIX COLMANBLHBIX  ponei,

B HECTAHAAPTHBIX cuTyaimsx, 4ICKBATHO OLECHMBATH BKJIAJ KAKIOTO u3
YHACTHUKOB I'PYNIBI B pelleHue paccMatpuBaemoi npo6iemsr;

NPOSBIISTE MOTHBAIHIO K Oy myuei NpophecCHOHATbHO J@ATENBHOCTH 110
CHCLHATBHOCTAM PU3HKO-TexHIYecKOro npodrs.




TEMATHYECKOE MJIAHHPOBAHUE

10 KJTACC
Koanuecrso nacon
No Hamvenosanune pasnenon u ren
wn MPoOrpaMme; ' Beero Konmpoeusie
paiork
Pazien 1. HAVYHLI] METOA TIO3HAHUS OPHPOIBI
1.1 Hayusniit meton TOZHAHNA TPUPOIEL 6 0
1.2 HNaGoparopuesit HPAKTIEYM 1
Hroro o pasneny 7
Pasaen 2. MEXAHHKA 5
2.1 Kunemarnka B ] 1
23 Hunamura - 10 0
2.3 Cratkka thépioro Tena 5§ 1
24 JaKOHEI COXparenns p Mexansixe 10 1
25 TaGoparopusiii TPARTHICYM f
Hrore no pasmeny 41
Paznen 3, MOJIERY JISIPHAS DH3HKA M T EPMOJHHAMUKA
31 OcroBu MOACKYIUIPHO-KINIETHYECKOI Teopy 14 s |
A2 Tepsoanmavura, Tenmopse MaHHe! 20 1
33 Arperaritie CocTosHus Bemeera, Dazossre -P 4 |
NepexoIEl
34 JaGoparopres TPaRTHEYM 2

Hroro no pazgeny 50

Hpaktugeckne
pabors

— LW

FeKTponnBIe
(undporne)
ofipaioBaTennuLIe
pecypent




Paznen 4. AMEKTPOAHHAMMEKA

4.1 Dnerrprucckoe noje
42 Mocrosnnenit anerrpryuecinii rox
4.3 Toxn B paymem cpeax

4.4 Jlabopatopapii TIPAKTHEY M
Hroro no pazaeny

Paven 5, GH3MUECKHIT IPAKTHKYM
5.1 Duznnecknii mparrukym

Hroro no pasjemy
Pesepenoe pems OGobmmonme ypoxu
OBIIEE KOJIMYECTRO HACOB 110 [TPOIPAMME




11 KJACC

Komyeerso vacor DAeKTPOHHBIC
Hanmenonanue Pasieaon u rem (nnpponnie)
Ny MpOrpaMmer Beero Kourposuure lpakruuccine obpazoaTeILibie
pabore: paboThi peeypess
Pazgea 1. IMEKTPOAHHAMHEA
1.1 Marmiraoe none 14
1.2 DnexTposaruuTHan HHIYKITHS 13 1
Hroro no paszneny 27
Pazjen 2, KOJIEBAHHS W BOJIHE]
21 Mexarmueckne koneGanus W10 i .
22 DenTpoMartuTHER KoneGanms 15 1
54 Mexamnieckue u MEKTPOMATHHTHEE 1o |
BOJIHE]
24 Omruka 25 1
Hraro no pazmeny 60
Paznen 3. OCHOBBL] CHENHAABHOH TEOPHU OTHOCHTEJLHOCTH
3.1 Octinem CTO 5 1
Hroro no paspeny . 5 ¥
Pasten 4. KBAHTORAS DPHIHKA -
4.1 Kopnycxyaspro-sonsosoii Ayanuau 15 1
42 Busira atoma 5
43 Puanka aromporo ATPA B SMEMEHTAPIRIN 5 I

HACTHIT




Hroro no pasneny

k]

Pasien 5. JMEMEHTBI ACTPOHOMHH 1 ACTPODHIUKH

51 DnenenTe ACTPOHOMHH | acrporbm;mn
Hroro o pasneny
Pasaex 6. ®HIHYECKUIT TPAKTHKYM
6.1 Duznuecknii npakriiynr
Hroro no pasmeny
Pasgen 7. OBOBIAIONIEE HOBTOPEHUE
Cretemarisamg obobeHne
HpenMerHoro COLepHaHHa B OUBITA

HeATenLHOCTH, UPHOBPETERKOTY fpH
Haysiensn kypea Grama 10 — 11 knaceon

7.1

Hroro o pazneny
Peseparoe spens

OBIIEE KOJIMYECTRO HACOB IO HPOTPAMME

12
12

16
16

170




YYEBHO-METOANYECKOE OBECNEYEHUE
OBPA3OBATEJILHOIO MNPOLECCA

OBABATEJILHBIE VYEBHBIE MATEPHAJIBI JIJIs] YYEHUKA

METO/IMYECKHE MATEPHAJILI A YUUTEJIST

HH(DPOBI:IE'OEPA3OBATE.JI]>HLIE PECYPCBI 1 PECYPCHBI CETH
WHTEPHET




