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MNOACHUTEJBHAA 3AITUCKA

[Iporpamma no pusuke 6a30BOTO YPOBHSA HA YPOBHE CPEAHETO 001IeTo 00pa30BaHus pa3paboTaHa HA OCHOBE ITOJIOKCHIH
u TpeOOBAaHUH K PE3yJIbTaTaM OCBOCHH OCHOBHOH 00pa3oBaTelIbHON MporpaMMel, mpeacrasieHHbIX B @I'OC COO, a taxxe ¢
yuéroM (eaeparsHOH paboucii mporpaMMBI BOCIUTAHHSA W KOHLUCHIWH NPeHoJaBaHus yueOHOro mpeaMera «Du3nka» B
00pazoBaTenbHbIX Opra"u3anmwix Poccuiickoit @enepanny, peatn3yonmx OCHOBHBIE 00PAa30BaTEIbHBIC MPOTPAMMBL

CozepxaHne TPOTPaMMBI MO (DM3HKE HATPABICHO HAa (DOPMHPOBAHHE CCTCCTBCHHO-HAYYHOH KAPTHHBI MHpA
oOy4arormuxcs 10—11 xmaccos npu 00yyucHNH UX (PH3HKES HA 0A30BOM YPOBHE HA OCHOBE CHCTCMHO-ACATCILHOCTHOTO MOIX0A.
IMporpamma mo ¢usmke cooreeTcTByeT TpeboBanmsaM OI'OC COO k NIAHHPYCMBIM JHYHOCTHBIM, TPCAMCTHBIM H
MCTANPSAMCTHBIM PE3YIbTATAM OOYUCHHS, 4 TAKKE VIUTHIBACT HCOOXOIUMOCTD PCATH3AMNH MCSKITPSIMCTHBIX CBA3CH (PDH3HKH
C €CTECTBCHHO-HAYYHBIMH VUCOHBIMH NpeaMeTaMu. B HEH OmIpenceisoTCs OCHOBHBIE LETH HM3yYCHHA (DH3MKH HAa ypOBHE
cpemHero oOIIETO OOPA30BAHUS, IUIAHHPYCMBIC PE3YJIbTATHI OCBOCHHSA Kypca (PH3HKH. JTHYHOCTHBIC, METANPCIMETHBIC,
MPSAMCTHEIC (Ha 0a30BOM YPOBHE).

[TporpaMma no (pM3HUKE BKIIFOYACT:

®  IUTAHHPYCMBIC PE3yIbTATHI OCBOCHHA Kypca (PU3HKH HA 0a30BOM YPOBHE, B TOM YHCJIC MPSIMETHBIC PE3yJIBTATHI IO

roaaM OOYUCHHS,

e  coacpKaHHC YUCOHOTO mpeaMeTa « DU3HKA» MO TO1aM OO0V ICHHA.

®duznka Kak Hayka 0 HanOoJIee OOMMX 3aKOHAX MPUPOIBL, BRICTYIASA B KAYSCTBE YUCOHOTO MPSAMETA B MIKOJIC, BHOCHT
CYIICCTBCHHBIH BKIAJ B CHCTEMY 3HAHWH 00 OKpyskaromeMm Mmupe. IIIKkombHBIH Kypc (H3HKM — CHCTEMOOOPARYIOUMH I
€CTCCTBCHHO-HAYYHBIX YVYCOHBIX MPEIMETOB, MOCKONBKY (PH3HUCCKHC 3aKOHBI JIKAT B OCHOBE MPOLECCOB W SBJICHHH,
HM3yYacMBIX XHMHCEH, Omonormeif, (usmueckoil reorpadumeli W acTpoHOMHEH. MCmomb30BaHWE W AKTHBHOE IPHMCHCHHC
(M3HYCCKHX 3HAHHH ONMPEACIACT XApaKTep M PA3BHTHE PA3HOOOPA3HBIX TEXHOJOTHH B Cepe SHEPIECTHKH, TPAHCIOPTA,
OCBOCHUSI KOCMOCA, TTOJIY YCHHSI HOBBIX MATEPHAJIOB C 3aIaHHBIMH CBOWCTBAMH M APYTHX. M3yucHue ()M3HKH BHOCUT OCHOBHOM
BKIAJ B (JOPMHPOBAHHE €CTCCTBCHHO-HAYYHOM KaPTHHBI MHPA 00yHAIOUXCs, B (JOPMUPOBAHHIE YMECHUH MPUMCHATH HAY YHBIH
MCTOA MO3HAHUA IPH BBINIOJTHCHAH HMHA y‘{e6HI>IX I/ICCJIGI[OBaHI/Ifl.

B ocHOBY kypca (u3MKH And YPOBHA CPCAHETO 00mero o0pa3oBaHHS TOJOKCH PAX HACH, KOTOPBIC MOKHO
PacCMATPUBATh KAK MPUHIAIIBI €TO MOCTPOCHUA.

Hoea yenocmuocmu. B COOTBETCTBHH C HCH KypPC ABIACTCA JTOTHUCCKH 3aBCPIICHHBIM, OH COACP/KAT MATCPHAN U3 BCEX
Ppa3aciioB (PM3HKH, BKIFOUACT KAK BOMPOCH KIIACCHUICCKOH, TAK M COBPCMCHHOH (PH3HMKH.

Hoes cenepanusayuu. B cooTBETCTBHM C HEH Marepman Kypca (DM3HKH OOBEAWHEH BOKPYT (H3HUCCKUX TEOPHH.
Beaymum B Kypce sABisieTcs JOpMHPOBAHHIE MPEACTABICHHH O CTPYKTY PHBIX YPOBHIX MaTCPHH, BEIIECTBE U TOJIC.

Hoea eymanumapuzayuy. BE peanusalnsa MPEANOTATacT HCMONB30BAHHE T'YMAHHUTAPHOTO MOTCHUHANA (DPU3HUICCKOM
HAyKH, OCMBICJICHHC CBA3H PA3BUTHA (I)I/ISI/IKI/I C Pa3sBUTHCM 06H.[eCTBa, a TaKKC C MHUPOBO33PCHUCCKUMHU, HPABCTBCHHBIMH H
JKOJIOT MMECKUMH IPOOICMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc (M3MKH IPEINONAracT 3HAKOMCTBO C IMHPOKHM KPYTOM TEXHHYCCKHX H
TCXHOJIOTHYCCKHUX HpHJ'IO)KeHI/Iﬁ H3YyUCHHBIX Teopnﬁ H 3aKOHOB.

Hoes oKoiocuzayuy peamm3yCTCa MOCPEACTBOM BBCACHIA JJICMCHTOB COACPIKAHUA, HOCB}IH.[éHHBIX OKOJOTHYCCKHUM
mpoOIeMaM COBPEMCHHOCTH, KOTOPBIC CBA3AHBI C PAa3BUTHEM TEXHHKH W TCXHOJIOTHH, a TaKKe OOCYKICHHSA MpoOIeM
PADHOHAIBHOTO MPHPOIOTIOIb30BAHMIS M IKOJOTHICCKOH OC30MACHOCTH.

CTCepKHCBBIMH JJICMCHTAMHE Kypca (PH3HKH HA YPOBHE CPCAHETO OOMICTO 00pas0BAHHA SABILTIOTCSA (DPH3HUCCKHC TCOPHH
(opMHPOBAHHE TPCACTABICHHIH O CTPYKTYPS MOCTPOCHHA (PH3HUCCKOH TCOPHH, POH (DYHIAMCHTAIBHBIX 3aKOHOB H
MPUHIUIIOB B COBPEMEHHBIX NMPEACTABICHHAX O MPUPOJAE, TPAHHIAX NPHMECHHMOCTH TCOPHH, AT OMHCAHHA €CTECTBECHHO-
HAYYHBIX ABJICHHUHU U MPOLECCOB).

CHCTEMHO-ICATEIBHOCTHBIH MOAX0A B Kypce (DH3HKH PEamu3yeTcd Mpekae BCCTO0 3a CUST OPTaHH3ALMH
JKCIICPHMEHTATIBHON OeATeIbHOCTH oOydvarommxcd. s 0a30BOro ypoBHA Kypca (DH3HKH — 3TO HCIHOJIB30BAHHE CHCTEMBI
(p)pOHTATBHBIX KPATKOBPEMEHHBIX YKCIIEPUMCHTOB H Ja00PATOPHBIX PadOT, KOTOPhIC B IMporpamMMe no (pusuke 0OBEINHEHBI B
00U CIUCOK YYECHIIESCKUX MPAKTHICCKUX padoT. BrleaeHNE B YKa3aHHOM MEpeyHE 1a00PATOPHBIX padoT, MPOBOIUMBIX I
KOHTPOJISI H OLCHKH, OCYIICCTBILICTCS YYACTHHKAMH 00Pa30BaTeIbHOTO MPOLecca HCX0AA W3 0COOCHHOCTEH TUIAHHPOBAHUA H
ocHameHus1 kKaburera (m3mku. [Ipm 3TOM 00ECTIEUMBACTCS OBIAJCHHEC OOYYAFOIMMMHUCA YMEHHSMH IIPOBOIANTb KOCBCHHBIC
HU3MCPCHHUA, HCCIICAOBAHUA 3aBHCHMOCTCH (I)I/ISI/I‘IGCKI/IX BCJIMIHWH U MOCTAHOBKY OIBITOB IO MPOBECPKE MPCITOKCHHBIX THIIOTES.

Bompimoe BHEMAHEC YACTACTCA PCUHICHUIO paC‘{éTHI)IX U KAYCCTBCHHBIX 3aA4a4. HpI/I 3TOM IJIA paC‘{éTHI)IX 3a1a4
TNPHOPHUTETOM ABJLIKOTCA 3aJa4u C ABHO SBZ[BHHOI\/II (I)HSH‘IGCKOfl MOZACTBI), MO3BOJMIOINNC MPUMCHATH U3YUCHHBIC 3aKOHBI H
3aKOHOMCPHOCTH KAaK W3 OJHOTO Pa3icia Kypca, TAK U HHTCTPHPYA SHAHHA U3 PA3HBIX pa3zenoB. [ Ka4eCTBCHHBIX 3a1a4
MPHOPHUTETOM SIBILIFOTCS 33JaHUS HA OOBACHECHHC MPOTCKAHHS (DM3MUCCKUX SIBICHHH M MPOLECCOB B OKPY’KAIOMICH >KH3HU,
TpeOyromme BEIOOpa (PH3MUCCKOH MOJCITH I CHTY AIlHH MPAKTHKO-0PHCHTHPOBAHHOTO XapaKTePa.

B cooreercreum ¢ tpedosarmamMu OI'OC COO k MaTepHAIbHO-TCXHHUCCKOMY OOCCICUCHHIO YUCOHOTO MPOLEcca
0a30BBII YPOBCHB Kypca (DM3HKH HA YPOBHC CPETHETO OOMEro oOpa3oBaHUA JOLKCH HM3YUATHCA B YCIOBHAX MPEAMCTHOTO
KabumHeTa (DM3MKM WM B YCIOBHSIX HHTCTPHPOBAHHOTO KAOMHETA IPEAMETOB ECTECTBCHHO-HAYUHOTO LHKJIA. B kabwmHeTe
()U3HKH TODKHO OBITh HCOOXOaMMOE TadOpaTopHOS O00OPYAOBAHUC MU BHIIOTHCHHS YKA3AaHHBIX B MPOTPAMME 1O (PU3HKE
VUCHHYCCKHX MPAKTHYCCKUX PAOOT H JCMOHCTPALHMOHHOE 000y J0BAHKE.



JleMOHCTpaoHHOE 000pYA0BAaHUE (OPMHUPYETCA B COOTBETCTBHHM C HMPUHIWIIOM MHHHMAJHHOH TOCTATOUHOCTH H
00eCTIeYNBACT MMOCTAHOBKY MEPEUHCICHHBIX B POTPaMME IO (PH3HKE KIFOUEBBIX IEMOHCTPAIHH U HCCIICIOBAHMS M3y A MbIX
SIBIICHUI U TIPOIICCCOB, SMITUPHICCKUX U ()Y HIAMCHTAILHBIX 3aKOHOB, HX TEXHHUCCKUX IMPUMCHCHUH.
JlaGoparopHoe 000pyA0BAHUC A YUCHIHUCCKIX MPAKTHICCKHX PA0OT (POPMHPYETCA B BHAC TCMATHUCCKUX KOMIUICKTOB
n oOecreunBacTCs B pacyuére OJHOTO KOMIUIEKTA HA JBYX OOyYaromuxcs. TeMaTWdecKne KOMIUICKTHI J1IabOpaToOpHOTO
000pYA0BAHHUS TOJDKHBI OBITH MOCTPOCHBI HA KOMIIJIEKCHOM HWCIIOJIb30BAHHM AHAJIOTOBBIX M LH()POBBIX MPHOOPOB, a TAKKE
KOMITBIOTEPHBIX H3MEPHUTEIbHBIX CHCTEM B BHIC HH(PPOBBIX Ta0OPATOPHIA.
OCHOBHBIMH LEJLIMH H3YUCHHS (PU3UKA B 00IIEM 0OPAa30BAHUH SIBILIFOTCS:
e (opMHpPOBAaHHEC HWHTEpPECAa M CTPEMJICHHS OOYYAIONMXCA K HAYYHOMY W3YUCHHIO HPHPOJBI, PA3BUTHC HX
HHTEJUICKTYAJIbHBIX U TBOPUCCKHUX CIHOCOOHOCTEH;

e  Da3BHUTHC NPEACTABICHHH O HAYYHOM METOJC MO3HAHUA M (DOPMHPOBAHHME HCCICAOBATEIHLCKOTO OTHOIICHHSI K
OKPY>KafOIIVM SIBJICHUSIM,

e (opMHpPOBAaHHEC HAYYHOTO MHPOBO33PCHHMSA KaK pe3ylbTara M3YUCHHSI OCHOB CTPOCHHS MATCPHH H
(h)yHIAMCHTAIBHBIX 3AKOHOB (DH3HKH,
e  (hopMHupOBaHHE YMEHUH OOBACHATH SABJICHUS C HCIOJIb30BAHUEM (DH3MUICCKUX 3HAHUH W HAYUHBIX TOKA3aTCIbCTB;
e  (hopMHEpOBAHHE MPEACTABICHUI O POIH (PH3HUKH I PA3BUTHUS APYTHX CCTECTBCHHBIX HAYK, TEXHUKH M TEXHOJIOTHH.
JlocTiskeHre 3THX HeJei 00ecieunBacTCs PEIICHIEM CJICIYOMIMX 33124 B POLIECCE H3YUCHHUS Kypca U3k Ha ypOBHE
CpeaHETo 00mIero 00pPa30BaAHN:
®  TPHOOPCTCHHC CHCTCMBI 3HAHUI 00 00INX (DPH3HICCKAX 3aKOHOMCPHOCTSX, 3aKOHAX, TCOPHSX, BKIFOYAT MCXAHHKY,
MOJICKY JBIPHYIO (DH3HKY, 3ICKTPOJHHAMHUKY, KBAHTOBYIO (PH3HKY W 3IE€MEHTHI aCTPO(PH3HKY;

e  (hopMHEpOBaHHE YMECHUI MPUMEHATH TEOPETHUICCKAE 3HAHUS A OO BACHECHUS (PH3HHUCCKUX SABICHUN B IPHPOJE U IS
TMPUHATHSA NPAKTHUCCKUX PEIICHUI B IOBCEAHCBHOM KU3HI,

e  OCBOCHHE CIIOCOOOB PEHICHHS PA3IMYHBIX 3334 C IBHO 33JaHHON (PH3HHECKOI MOIETIBIO, 34131, TOAPA3Y MEBAFOIINX
CaMOCTOSITEIIFHOE CO3JaHNe (PH3HICCKON MOJICIH, aIEKBATHOH YCIOBHSIM 3aJa4H,

e MNOHMMaHWC (PU3HUHUECKUX OCHOB W NMPHHIMIIOB JCHCTBH TEXHUUCCKUX YCTPOHCTB M TEXHOJIOTHUCCKHX IPOILIECCOB,
HX BIMSHHS HA OKPY KAIOIIYIO CPey;

e  OBJAJCHHEC MCTOJAMH CAMOCTOSTCIHFHOTO IIAHUPOBAHWS W MPOBEACHHS (PH3MUCCKUX ISKCIICPHMEHTOB, AHAIN3A U
HHTEPIIPETANNH HHPOPMALINH, ONPEACICHI JOCTOBEPHOCTH MOIYUYCHHOTO PE3YIbTaTa;

e  CO3AaHME YCIOBHI AJIS Pa3BUTH YMEHUM MPOCKTHO-UCCICA0BATEILCKON, TBOPUECKOMN IEATEILHOCTH.

Ha m3yuenne (uzuku (6a30BbIH yPOBEHB) HA YPOBHE CPEIHETO 001IEeT0 00pa3oBaHmst oTBoaAnTC 136 yacos: B 10 knacce
— 68 gacos (2 yaca B Heem0), B 11 kmacce — 68 wacos (2 yaca B Heaemo). [IpoMeskyTouHAs arTecTanust OyaeT B JopMe CpeaHero
apu(hMETHICCKOTO KOHTPOJIBHBIX padoT, MPOBEICHHBIX B TEUCHHE TO/IA.

[Ipeamaraemerii B mporpaMMe 1o (pu3HKe MepeIcHb Ta00PATOPHBIX B MPAKTHUCCKUX PA0OT SBISIETCS PEKOMCHIOBAHHBIM,

VUHTEIb ICIAET BHIOOP MPOBEACHU TJA0OPATOPHBIX PAOOT M OMBITOB C YUETOM HHIUBHIY ATbHBIX 0COOCHHOCTEH 00y YAFOIIIIXCSL.
COJAEP)XAHUE OBYUEHHA

10 KJJACC

Pasnen 1. @u3uka 1 METOAbI HAYIHOTO O3HAHUS
Ouspka — HaykKa o mpupoae. Hayunele MeTOABI MO3ZHAHMA OKPYIKAKOIIETO MHpPA. PONb 3KCHEPHMEHTA U TCOPHHU B
TMPOLECCE TO3HAHHUS MPHPOIBL. DKCICPHMCHT B (DH3HKS.
MoaemipoBanne (U3MICCKUX SBJICHUH W MponeccoB. HayuHsble runoTe3sl. Ou3mdecKkue 3aKOHBI U TeOpHH. [ paHuIb!
MIPUMECHUMOCTH (PH3HIECKUX 3aKOHOB. [ [pHHIMIT COOTBETCTBHSL.
Poub u MecTo (u3uku B HGOPpMHPOBAHHN COBPEMEHHON HAYUHOW KAPTHHBI MHUPA, B IPAKTHYCCKON ACATSILHOCTH JIFOJCH.
Jemonempayuu
Amnanorosslic u IH(POBBIC H3MEPHTEIBHBIC MPHUOOPHI, KOMITBIOTCPHbIC TATHHKH.

Paszjen 2. Mexanuka

Tema 1. Kunemamuxa

Mexaanieckoe aBkeHHS. OTHOCHTSIFHOCTD MCXAHHICCKOTO ABIKCHHA. Crcrtema oTcuéra. Tpackropus.

[MepeMemenune, CKOPOCTH (CPSIHASL CKOPOCTh, MTHOBCHHAA CKOPOCTD) H YCKOPCHHC MATCPHATIBHOM TOUKH, WX MPOCKITHH
HA OCH CHCTCMBI KOOpAWHAT. CI0KCHAC ICPSMCIICHUH H CJI0’KCHUE CKOPOCTCH.

PaBHOMCpPHOC ¥ PABHOYCKOPCHHOC TPSAMOJHHCHHOC MBIKCHHC. | paduim 3aBHCHMOCTH KOOPAWHAT, CKOPOCTH,
YCKOPEHHUSL, My TH U MEPEMEILCHHUS MATEPHUAILHON TOUYKU OT BPEMCHH.

CBo0OoaHOC TAACHUE. Y CKOPCHHE CBOOOTHOTO MATCHHUS.

Kpusonuselinoe ABMkeHUE. JIBIPKEHUE MATEPUATLHOU TOUKU IO OKPYKHOCTH C MOCTOSIHHOM MO MOJYJIFO CKOPOCTBED.
YrnoBasg CKOPOCTh, TMHCHHAS CKOPOCTh. [leproa u yacroTa obpamenus. LICHTPOCTPEMHUTEIEHOS YCKOPCHHE.



TexHnuueckue yCTpOfICTB.’:l A OPAKTHICCKOC NPUMCHCHHC. CIHUAOMCETP, ABIOKCHHUC CHAPAAOB, LCIHBIC H peMéHHBIe

Hepeaaym.

Jemonempayuu

Mopeap CHCTEMBI OTCUETA, HIUTFOCTPALHA KHHCMATHICCKUX XapAKTCPHCTHK TBIKCHU.

[Ipecodpasosanue IBIKCHHN ¢ HCTIOIB30BAHHCM MPOCTHIX MCXAHH3MOB.

[NTanenue Ten B BO3AYXE M B PA3PEKCHHOM MPOCTPAHCTBE.

HaOnronenne ABMKeHAS TE1a, OPOIIESHHOTO MO YTI0M K TOPH30HTY M TOPH30HTAIBHO.

H3mepenne yckopeHust CBOOOTHOTO TAACHHSL.

HampasneHue CKOpOCTH MPH ABMKCHUH MO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamophvie pabonivl

H3yueHne HEpaBHOMEPHOTO ABIKCHUSI C LEIBIO OIPE/ICICHIS MTHOBCHHOH CKOPOCTH.

HccnaeaoBaHne COOTHOMICHHSA MCKIY HYTAMH, HMPOMACHHBIMH TCJIOM 32 TOCICIOBATCIBHBIC PABHBIC MPOMEKYTKH

BPEMCEHH MPHU PABHOY CKOPEHHOM ABIDKCHHH C HAYATBHO N CKOPOCTBIO, PABHOM HYJIFO.

W3yvyeHne IBIKCHUSA MIAPHKA B BA3KOH JKHAKOCTH.

HzyueHne IBMKEHMS TEIa, OPOIECHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

ITpunruun otHocuTeabHOCTH I amuned. IlepBoiii 3akoH HeroToHA. MIHEpIHATBHBIE CHCTEMBI OTCUETA.

Macca tema. Cuna. [puHmun cynepmo3unun cuil. Bropoi 3akon HeroToHA 114 MarepuanbHOM TOUKH. TpeTHil 3aK0H

Hsrorona gt MATCPHUAIBHBIX TOYCK.

3aKkoH BCEMHPHOTO TATOTCHHA. Crna TsokecTH. [lepBas KOCMHYCCKAs CKOPOCTb.
Cuna ynpyroctu. 3akon ['yka. Bec Tena.
Tperue. Buast TpeHnA (OKOA, CKOTbKeHHUA, KaucHms). Cuna Tperust. Cyxoe TpeHue. CHia TPESHHS CKOJIBXCHHA H CHJIA

TpeHust okost. KoagdumueHnT TpeHmsa. Cuia CONPOTHBICHUS IIPH TBHXCHHH TEJIA B KHIKOCTH WU Tase.

[NocTymarenpHOE W BpaIATEIbHOE IBIKCHHUE A0COIFOTHO TBEPAOTO TEMA.

MoMeHT CHJIBI OTHOCHTEJILHO OCH BpanicHH. [1neuo crunbl. YCI0BH PaBHOBECHS TBEPAOTO TEA.

Texamiacckme yCTpOI\/'ICTBa A NMPAKTHICCKOC MPUMCHCHHUC . MOAIMUITHUKH, ABHKCHHUC HCKY CCTBCHHBIX CITy THHUKOB.
Jemonempayuu

SIBneHNE HHEPLMH.

CpaBHEHHE MAcC B3aUMOCHCTBY IOIIUX TEIL

Bropoii 3axkoH HeroToHA.

Wsmepenue cum.

CrnosxeHme cuL

3aBHCHMOCTH CHIIBI YIPYTOCTH OT JAcopManum.

HesecomocTts. Bec Tena mpu yCKOPEHHOM MOABEME U MAICHUU.

CpaBHCHHC CHJT TPCHHS MOKOS, KAYCHHS U CKOJTBKCHHS.

YcaoBua paBHOBECHS TBEPAOTO Te1a. BUAbl pABHOBECHSL.

Vuenuueckuii sxcnepumenm, nabopamophvie pabonivl

WzyueHne aBmsKeHms OpycKa M0 HAKJIOHHOW TIIOCKOCTH.

Hccnenopanme 3aBHCHMOCTH CHII YIIPYTOCTH, BO3HHKAIONINX B MPY>KHHE W PE3UHOBOM 00pa3le, oT uxX Acdopmanum.
Hccnenopanue ycnoBui paBHOBECHS TBEPAOTO TEIA, HMEIOIIECTO OCh BPAIICHHS.

Tema 3. 3axonst COXPAHERUsl 6 MEXAHUKE

HWmnyasc MaTepuaabHONH TOUKH (TEla), CACTEMBI MATEPHANIBHBIX TOUCK. MIMITYJIbC CHJIBI M U3MCHEHUE MMITY IbCA TEMIA.

3aKOH COXPAHCHHUS UMITY Tbca. PEAKTHBHOE BHIKCHHE.

Pabora cuibl. MOIIHOCTb CHITBL
Kunernueckas sHEprusg MaTepHanbHOM TOUKH. TeopeMa 00 H3MEHEHIH KHHETHUCCKOM SHEPTHH.
[Norenumambras 3Heprus. [loTeHIMANBHAS SHEPTHA YIPYTO AeOPMHUPOBAHHON NPy KUHBL. [loTEHIMANbHAS 3HEPTHSA

TeTa BOJIM3H TIOBCPXHOCTH 3CMITH.

TloTeHIMAMbHBIC W HEMOTCHIIHATIBHBIC CHIIBL CBa3b pa60T1>1 HCTIOTCHIUAILHBIX CHJI C M3MCHCHHEM MCXAHHYCCKOM

OHCPTUH CUCTCMBI TCJL 3axoH COXPaHCHUA MEXaHHUYCCKOH OHCPTHH.

JKTYTA.

Yupyrue u HeynpyTue CTOJIKHOBEHUL.

TexHUYeCKHe yCTPOUCTBA M NPAKTHYCCKOE MPUMEHEHHE . BOAOMET, KOIEDP, MPY KUHHBIA MUCTOJICT, ABIKCHHE PAKET.
Jemonempayuu

3aKOH COXPaHCHHUS HMITY JTbCA.

PeakTuBHOE ABMKCHHE.

INepexon moTEHIMATBHOM SHEPTHH B KHHETHUCCKYI0 H 0OPATHO.

Vuenuueckuii sxcnepumenm, nabopamophvie pabonivl

H3yucHne abCOMIOTHO HEYNIPYTOTO VAAPa ¢ TOMOIIBIO ABYX OJMHAKOBBIX HATSIHBIX MASTHHKOB,

Hccnenopanme cBs3u pabOTHI CHIIBI C H3MEHECHUEM MEXAHMYECKOH 3HEPTHH TEJa HA MPHMEPE PACTHKEHH PE3HHOBOTO



Pasznest 3. MosekyasipHast (PU3NKA H TCPMOAUHAMHAKA

Tema 1. Ocnoebt MONEKYIAPHO-KUHEMUUECKOT mMeopuu

OCHOBHBIC TIOJIOKCHHS MOJICKY JIPHO-KMHETHYECKOH TCOPHUH M WX OIBITHOS 0DOCHOBAaHWE. HBpOyHOBCKOE ABHIKCHHCE.
Jupys3usa. Xapakrep IBIKCHUS H B3AHMOCHCTBHA YaCTHII BEIICCTBA. MOJCTH CTPOCHHA Ta30B, JKHAKOCTCH H TBEPABIX TCI H
O0OBACHCHHC CBOMCTB BCHICCTBA HA OCHOBC 3THX MOJACIACH. Macca u pa3Mepsl Mojieky 1. KommuectBo BemecTsa. [locTosHHAS
Asorazpo.

Tennosoe pasHoBecue. Temmneparypa u e€ mamepenue. [kana remneparyp Leabcust.

Moaem naeanpHOTO Ta3a. OCHOBHOE YPABHEHHE MOJICKY ISIPHO -KHHETHUCSCKOH TEOPHH HICATbHOTO Ta3a. AOCOIFOTHAS
TEMIIEPATYPa KaK MEpa CPEAHEH KMHETHUCCKOM SHEPTUU TEIUIOBOro ABHMKEHHS 4dacTul rasa. lllkana remmneparyp KenbBuHa.
Ta3oBbic 3akoHBL YpasHeHHC MeHnenceBa—Knmaneipona. 3akoH JansTrona. M30mpoueccH B HACAaAbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMECTBOM BemecTBa. I pahuieckoe mpeacTaBIcHAE H30TPOIIECCOB: H30TEPMa, H30X0pa, n300apa.

TeXHUYECKHC YCTPOUCTBA H MPAKTHUCCKOC MPHUMCHCHHC . TCPMOMETP, OapoMeTp.

Jemonempayuu

OnBITHI, TOKA3BIBAOIINE TUCKPETHOE CTPOCHHE BEIIECTBa, (poTorpadyu MOICKY 1T OPraHMIECKUX COSTHHCHUH.

OmnbITe 0 U QY 3UH KUIKOCTEH B TA30B.

Mopenas 6pOyHOBCKOTO TBHKCHUS.

Mogaenb onsira IlITepHa.

OnBITHL, TOKA3BIBAOIINE CYIIECTBOBAHIE MEKMOJICKYJLSIPHOTO B3aUMOICHCTBL

Moaemb, HITOCTPHPYIOINAS IPHPOAY JABJICHHUS ra3a Ha CTEHKH COCY/a.

OMBITHI, HUTFOCTPUPYIOIINE YPABHEHHE COCTOSIHIS HACAIBHOTO Ta3a, H30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamophvie pabonivl

OmnpenencHue Macchl BO3AyXa B KIACCHOW KOMHATE HA OCHOBE M3MEPEHUH 00bEMA KOMHATSI, JABJICHHUS M TEMIICPATY PbI
BO3AyXa B HEMH.

Hccnenopanue 3aBHCHMOCTH MEXIy MTAPAMETPAMHU COCTOSHHS PA3PEKSHHOTO ra3a.

Tema 2. Ocnogvt mepmoounamMuKu

TepMmoamHaMIYECKass CHCTEMA. BHYTPEHHSI 3HEPIHS TEPMOAMHAMHYCCKOHW CHCTEMBI M CIIOCOOBI €€ H3MCHCHWS.
KommuectBo Temmorsr m padota. BHYTpEeHHSSI 3HEprms OJHOATOMHOTO HWACANHPHOTO Taza. Buael Temmonepemadu:
TEIUIONPOBOIHOCTD, KOHBEKIIHS, M3y YCHHE. Y ACTbHAS TEINIOEMKOCTD BEIecTBa. KOMMIecTBO TEIUIOTHI IIPH TEILIONEPEIatde.

[NonsTHe 06 anmabaTHOM Tmporecce. [lepBbIif 3ak0H TepMOAUHAMUKH. [ [pHMEHEHHE MIEPBOTO 3aKOHA TEPMOTHHAMHKH K
monpoueccaMm. ['padraeckas waTepIpeTanmsa padboTHI rasa.

Bropoii 3axoH TepMoaHAMHUKH. HeoOpaTHMOCTh POIICCCOB B IPHPOIC.

TemmoBelc MaIIHHEL HpI/IHI.[I/II'[I)I I[efICTBH}I TCIIOBBIX MAIIIHH. Hp606p330BaHI/I}I OHCPTUH B TCIJIOBBIX MAIIMHAX.
Koappuuuenr momesnoro melcTBua TemaoBoW Mammebl, Luka Kapao m ero ko3(()HMIMCHT TOJIC3HOTO ACHCTBHAL
DKOIOTHYCCKUE TTPOOIECMBI TCIUIOIHEPTETHKH.

TeXHUYCCKHC YCTPOWCTBA H MPAKTHUCCKOC MPUMCHCHHC. ABHTATCIh BHYTPCHHCTO CTOPAHHA, OBITOBOH XOIOTMIGHHK,
KOHIUIHOHED.

Jemonempayuu

H3mMeHeHNE BHYTPEHHEH 3HEPTHH TENA MPH COBEPUICHUH PA0OTHI: BBUICT MPOOKH M3 OY THIJIKH O, JCHCTBHEM CKATOTO
BO3/yXa, HaTpeBaHUE H(Mpa B TATYHHOH TPyOKe Iy TEM TPECHUS (BUICOICMOHCTPALIL).

W3MmeHeHe BHYTPEHHEH SHEPTHH (TEMIIEPATyPBI) TENA MPH TEIIONEPeaaUe.

OmnbIT N0 a7Ma0aTHOMY PACIIMPESHUEO BO3AyXa (OIBIT C BO3AYIIHBIM OTHHBOM).

Moaem napoBo# TypOHHBI, JBUTATEIS BHY TPSHHETO CTOPAHUS, PEAKTHBHOTO JBUTATEILL.

Vuenuueckuii sxcnepumenm, nabopamophvie pabonivl

Wsmepenne yaeapHON TEMI0EMKOCTH.

Tema 3. Azpecamnste cocmosinusn eeuiecmed. @azoevie nepexoovt

IMapooOpa3oBanne W koHacHcamusa. UcmapeHwe W kumeHHC. AOCOMOTHAS W OTHOCHTCIBHASA BJIAKHOCTH BO3AYXA.
HacerneHHssni nap. YaemsHas TCIIOTa TAPO0OPA30BaHI. 3aBHCHMOCTE TEMIICPATY PBI KHIICHHS OT JABICHUA.

Teépmoe Teno. Kpucrammmieckue w aMop@HbIC Teaa. AHH30TPONMHS CBOMCTB KPHUCTAUIOB. JKHIKHC KPHUCTAJUTBL
CopemenHbIe MaTepHanbl. [11aBieHue u KpuCTaaIu3anusL. Y aeapbHas TEeIoTa miasieHus. CyOmuMarmst.

YpaBHECHHUE TCIIIOBOTO OajIaHCa.

TexHU4YeCKHE YCTPOICTBA M NPAKTHYCCKOE HPUMEHECHHE. TUTPOMETP H TICHXPOMETP, KAJOPHUMETDP, TEXHOIOTHH
TOJIyUCHHUA COBPCMCHHBIX MATCPHAIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB, H HAHOTCXHOJIOTHH.

Jemonempayuu

CBoiicTBa HACHIIICHHBIX MTAPOB.

Kunienne TIPH MOHIKCHHOM JABJICHUH.

CrocoObI H3MCPCHHUS BIAYKHOCTH.

HaOnroenne HarpeBaHus M IUIABJICHHS KPUCTALUTMUECKOTO BEIIECTBA.

JleMOHCTpanus KPUCTAIIOB.

Vuenuueckuii sxcnepumenm, nabopamophvie pabonivl

H3mMepeHre OTHOCHTEIBHON BIAKHOCTH BO3IYXA.



Pa3nen 4. IeKTPOAMHAMEAKA

Tema 1. Dnexmpocmamura

OnexTpu3ammsA TEN. ODICKTPHUCCKHH 3apsia. JBa BHIA 3ICKTPHUCCKUX 3apaaoB. [IpOBOIHWKH, JU3ICKTPHKHA H
TIOJIY IPOBOJHHUKH. 3AKOH COXPAHCHHS JICKTPHUECKOTO 3apaa.

Baammozeticteue 3apsanos. 3akoH KynoHa. TouedHBIH 3ICKTPHYSCKUN 3apsa. DIEKTpHdecKkoe mone. HampsxéHHOCTh
JMEKTPUHECKOTO TOJLL. [IPpHHIUIT Cy IEPTIO3UINH NEKTPUUCCKHUX MOACH. JIMHUYM HAPSDKEHHOCTH 37CKTPHICCKOTO TOJI.

Pabora cun 3nekrpocrarmieckoro moml. [loreHrman. Paswocte moteHImanos. IIpOBOAHHKM W JHIICKTPHKH B
3IEKTPOCTATHYECKOM TOJE. JIM3IEeKTPUIECKast MPOHUIIAEMOCTb.

OnexrpoéMrocTh. KoHAEHCATOP. DIEKTPOEMKOCTD IUTOCKOTO KOHACHCATOPA. JHEPTHS 3apsHKCHHOTO KOHIACHCATOPA.

TexHH4IEeCKHE YCTPOHCTBA M MPAKTHYCCKOE NMPUMEHEHHUE: 3JCKTPOCKOI, 3ICKTPOMETP, 3JICKTPOCTATHYECKAS 3aINUTA,
323¢MJICHHC 3JICKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN alapaT, CTPYHHBIH TPHHTEP.

Jemonempayuu

YCTpOUCTBO W MPUHLIMIT ACHCTBUS 3JICKTPOMETPA.

BzauMoaeHCTBHE HAJIEKTPU30BAHHBIX TEL.

DACKTPHUCCKOC TOJIC 3aPsHKCHHBIX TCIL

[TpoBOAHUKH B 3IEKTPOCTATHUECKOM IIOJIC.

DICKTPOCTATHICCKAS 3AIIHUTA.

JIM3NIEKTPHKH B 37EKTPOCTATHICCKOM IIOJIE.

3aBHCHMOCTB 3JECKTPOEMKOCTH IIIOCKOTO KOHAEHCATOPAa OT IUIOMAAW IUIACTHH, PACCTOSIHHSL MEXIY HHUMH H
JU3ICKTPHYCCKON MPOHULIAEMOCTH.

DHeprust 3apsKCHHOTO KOHICHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamophvie pabonivl

H3mMepeHne 37eKTpoEMKOCTH KOHICHCATOPA.

Tema 2. Ilocmosannsuil rnexkmpuueckuii mok. Toxu 6 paznuunvix cpedax

DICKTPUUCCKUH TOK. Y CIOBHA CYICCTBOBAHMA ICKTPHUCCKOTO TOKA. Mcrounmku Toka. Cuna Toxa. [1oCToOgHHbIIH TOK.

Hanpsprenne. 3akon Oma A7t y9acTKa LS.

DJIEKTPUYECKOE CONMPOTHBIICHHE. Y JEIbHOE COMPOTHBIICHHUE BEIICCTBA. [ locienoBarensHOE, MapaieIbHOE, CMEIIAHHOE
COCAMHCHHUCE MPOBOTHUKOB.

Pabora 3mexrpudeckoro Toka. 3akoH Jxoyma—JIeHna. MOMHOCTS 3ICKTPHUYCCKOTO TOKA.

DJCKTPOABIDKYINAS CHJIA M BHYTPCHHCS CONMPOTHBICHHC HCTOYHHKA TOKA. 3akOH OMa I MONHOH (3AMKHYTOM)
3nekTpuueckol nenu. KopoTkoe 3aMbIKaHHE.

DNEeKTPOHHAI TPOBOJMMOCTh TBEPABIX METAIOB. 3aBHCHMOCTH COIPOTHBICHHSI METAUIOB OT TEMIICPATYPHL.
CBepXImpoBOIUMOCTb.

DICKTPUUCCKHUI TOK B BakyyMe. CBOMCTBA 3JICKTPOHHBIX Iy YKOB.

[Nonymposonanku. CoOCTBEHHAss W TPHMECHAS NPOBOAMMOCTD IIOJYINPOBOXHUKOB. CBOWCTBA p—N-Tiepexona.
[NomympoBOHHKOBBIC PHOOPEL

DIEKTPUYECKHI TOK B PACTBOPAX M PACILIABAX 3JCKTPOJMTOB. JICKTPOIUTHICCKAS TUCCOIMAIINS. DICKTPOIIH3.

DeKTpUYeCKHi TOK B ra3ax. CaMoCTOATENbHBI M HECAMOCTOATENbHBIN pa3psa. Mommms. [T1azma.

TexHudyeckue YCTPOICTBA W TPAKTHYECKOE TPUMEHEHHE: AMIICPMETP, BOJIBTMETP, PEOCTAT, WCTOUYHUKH TOKA,
3JIEKTPOHATPEBATEIbHBIC TPHOOPBL, IICKTPOOCBETHTCIBHBIC HPUOOPHL, TEPMOMETP CONPOTHBICHHA, BAKYYMHBIH JHOJ,
TEPMHUCTOPHI B JOTOPE3UCTOPHI, IOy POBOJHUKOBBIH JHO, TATbBAHHUKA.

Jemonempayuu

I/I3MepeHHe CHJIBI TOKA U HATIPSHKCHU.

3aBHCHMOCTh CONMPOTHUBJIICHUA THUTHHAPHICCKUX MPOBOAHUKOB OT JJIUHEIL, IIJIOIAAN MOMCPEIHOTO CCUCHI U MATCPHUAJIA.

CMeImaHHOE COCMHEHIE TIPOBOHHUKOB.

IIpamoe wu3MepeHHE 3ICKTPOABIKYINEH CHAbl. KOpoTKOE 3aMBIKAHME TalbBAHHYECKOTO 3JCMEHTA H OLCHKA
BHYTPEHHETO CONPOTUBIICHUSL.

3aBHCHMOCTH COTIPOTHBIICHHI METAJUIOB OT TEMIICPATYPHI.

ITpoBOAMMOCTB 3ICKTPOIUTOB.

HckpoBoit pa3paa 1 NpOBOIUMOCTS BO3AYXA.

OmHOCTOPOHHSS MPOBOAMMOCTD AHOA.

Vuenuueckuii sxcnepumenm, nabopamophvie pabonivl

H3yueHne cMEAHHOTO COSTMHEHMS PE3HCTOPOB.

Wsmepenne 3MeKTpOABIKY ICH CHIIBI HCTOYHUKA TOKA M €r0 BHY TPDEHHETO COMPOTHBIICHHA.

Habmoaenne 3nekTpomsa.

Me:knpeaMerHbie CBA3U

WsyucHne kypca pusukn 0a3080T0 YPOBHA B 10 KIaCCE OCYIMESCTBILICTCA C YUETOM COACPKATCIIBHBIX MEKITPEIMCTHBIX
CBA3CH C KypCaMH MATCMATHKH, OHOJIOTHH, XHMHH, TCOTPA(QHA M TCXHOIOTHH.



Mesicnpeomemnvie nouamus, CBSI3AHHBIE C W3YUCHHEM METOJOB HAYYHOTO IIO3HAHWS: SIBJICHWE, HAYYHBIH (DaKT,
THI0TE3a, PH3UUCCKAS BEIUYUHA, 3aKOH, TCOPUs, HAOTIOACHHE, SKCIICPHMEHT, MOICIHPOBAHUE, MOACTb, H3MEPCHUE.

Mamemamuxa: pericHUE CUCTEMBbl YPABHCHUH, MHHEHHAS (yHKUM, mapadomna, runepdona, ux rpaQukyd u CBOHCTBA,
TPUTOHOMETPHYCCKHE (DY HKIMHA: CHHYC, KOCHHYC, TAHTCHC, KOTAHTCHC, OCHOBHOE TPHTOHOMETPHIECKOE TOMKIECTBO, BEKTOPHI U
HX MPOCKIMH Ha OCH KOOPIMHAT, CJIOKCHUE BEKTOPOB.

buonoeus: MeXaHMYECKOE IBIKCHHE B JKHBOH mpupoze, Aud(y3wsa, 0CMOC, TEIIOOOMEH >KUBBIX OPTaHH3MOB (BHIbI
TEIIONEPEJAYH, TEIIOBOEC PABHOBECHE), YICKTPHUCCKHE ABICHHA B KUBOU IIPHUPOE.

Xumua: IUCKPETHOE CTPOCHUE BELIECTBA, CTPOSHHE aTOMOB H MOJICKYJI, MOJIb BEIECTBA, MOJILIPHAA Macca, TCILUIOBBIC
CBOHCTBAa TBEPABIX TEJ, JKHAKOCTEH M ra3oB, JJICKTPUYECKHE CBOMCTBA METAILUIOB, 3JICKTPOJIMTHYECKAA JUCCOLMALMA,
TaJbBAHHUKA.

T'ecepaghus: BIOKXHOCTD BO3IY XA, BETPHL, OAPOMETP, TEPMOMETP.

Texnonozus: MpeoOPa30BaHUE ABIDKCHUH C WCIIONB30BAHHEM MEXAHM3MOB, YUET TPCHHSI B TCXHUKE, MOIIUITHUKH,
HCIOJIb30BAHKE 3aKOHA COXPAHCHMA HMITyJIbCa B TEXHHKE (PakeTa, BOAOMET H APYTHE), ABHIAaTe/Ib BHYTPCHHETO CTOPaHMI,
mapoBas TypOWHA, OBITOBOHM XOJIOJUIBHHUK, KOHIHIMOHEDP, TEXHOJIOTHH TMOJIYUCHHUS COBPEMCHHBIX MATEPHANIOB, B TOM UHCIIC
HAHOMATEPHAJIOB, H HAHOTEXHOJOTHHM, JNICKTPOCTATHYECKASA 3aIlHTa, 3a3cMJICHHE 3JICKTPOIPHOOPOB, KCEPOKC, CTPYHHBIHA
TIPHUHTED, 3ICKTPOHATPEBATEIBHbIC IPHOOPHI, IICKTPOOCBETHTEIBHbIC PHOOPHI, TATbBAHMKA.

11 KJACC

Pa3nen 4. dnekTpoguHAMHKA

Tema 3. Maznumnoe noje. DeKmpoMazHUMHASE UHOYKUUA

ITocrostHuble MarHuTHL. B3auMOIEHCTBUE MOCTOSHHBIX MArHUTOB. MarHUTHOE moje. BekTop MarHUTHOW HHIYKLUU.
ITpuHIun Cynepmno3HLIMH MATHUTHBIX MONCH. JIMHMM MArHWTHON MHAyKumH. KapTHHa MMHUN MATHUTHOW HMHIYKIHH TOJIA
TIOCTOSTHHBIX MAaTHHTOB.

MarsuTrHoe 1moJie MPOBOAHKKA ¢ TOKOM. KapTuHa TMHMIT HHIY KUK MATHATHOTO ITOJI JIMHHOTO MPSMOTO IMMPOBOTHAKA
¥ 3aMKHYTOTO KOJIBLICBOTO ITPOBOJHUKA, KATYIIKHU C TOKOM. OnbIT Jpcrena. BianvoaeicTBHE POBOTHUKOB C TOKOM.

Cuna Ammepa, ¢¢ MOy JTb M HATIPABJICHUC.

Cuna Jlopen1ia, e€ MOayJIb M HaNpaBicHUE. J|BIOKCHHE 3apsHKEHHOM YaCTHIBI B OJHOPOJHOM MAarHWTHOM moje. Padora
cuibl JIopeHua.

SIBneHHE 3MEKTPOMATHUTHON MHAYKOHHU. [1I0TOK BEKTOPAa MATHHTHOW WHIYKLUMH. DNCKTPOIBIGKYINAS CHJIA MHIYKIHH.
3aKOH 3NEKTPOMArHuTHOH wHIyKuuu Dapazies.

Buxpesoe 3neKkTpHUEcKOe Mo, SNEKTPOABIKYINAS CHIIA WHAYKIMH B IPOBOJHUKE, JBIFKYIIECMCS MOCTYIATCIBHO B
OJHOPOIHOM MAaTHHUTHOM IIOJIC.

ITpasumo JleHna.

WHAyKTHBHOCTD. SIBICHHE CAMOMHAY KIUH. DICKTPOABIDKY INAS CHUJIA CAMOUHIY KIIHH.

DHEprusi MArHATHOTO TTOJIS KATY KK C TOKOM.

DICKTPOMATHHTHOC TIOJIC.

TexHU4IEeCKHE YCTPOHCTBA M MPAKTHICCKOE MPUMEHEHHE: TIOCTOSHHBIC MATHAUTBI, 3JICKTPOMATHUTHI, 3JICKTPOABUIATE N,
VCKOPHTEH JIEMCHTAPHBIX YACTHUII, HHAYKIIMOHHAS TICYb.

Jemonempayuu

OmnsiT Ipcrena.

OTKJIOHEHHE 3ICKTPOHHOTO ITyYKA MATHATHBIM ITOJICM.

JIMHUM MHIY KOUH MATHATHOTO TOJIA.

BzaumoaeHcTBHE ABYX MPOBOJHHUKOB C TOKOM.

Cuna Ammepa.

JeiicTBue cuibl JIOpeHIA HA HOHBI 3ICKTPOIUTA.

SIBReHUE 3NCKTPOMATHUTHON MHAYKI[HUH.

ITpasumo JleHna.

3aBHCHMOCTH 3IEKTPOABIDKY IICH CHIIBI MHAYKIMH OT CKOPOCTH W3MECHEHHS MATHUTHOTO MOTOKA.

SIBneHne CaMOMH/Iy KLHU.

Vuenuueckuii oxcnepumenm, rabopamopmvie pabonivl

H3yueHre MAaTHUTHOTO TIOJI1 KATYIIKH C TOKOM.

HccneaoBanue AeHCTBHA MOCTOAHHOIO MATHHTA HA PAMKY C TOKOM.

Hccnenopanue sSBICHUS 3JCKTPOMATHUTHOW HHIY KITHH.

Pasznen 5. Kone0anus u BOJTHBI
Tema 1. Mexanuueckue u 3J1eKmMpomMacHUmnble KoJieGanus
KoncOarenpras cucrema. CBOOOTHBIC MCXaHHUCCKHC KoncOaHma. [ apmonmucckue koseOanus. [lepmoa, wactora,
ammumTyaa B (asa xoncOanui. [IpyKuHHBIN MasTHHK. MaTeMaTHUCCKUI MAsATHHUK. YPABHCHHC TAPMOHHYCCKUX KOJICOAHHMH.
[peBparmeHue SHCPTHH MPH TAPMOHHICCKHX KOJICOAHHAX.



Kone6arenpubnii kOHTYP. CBOOOAHBIC 3ICKTPOMATHUTHEIC KOJICOAHHS B HACATHHOM KOJICOATCIEHOM KOHTYPE. AHATIOTHA
MEXKIy MEXaHHYCCKUMH M 3IICKTPOMArHUTHBIMHE KoneOarmwsimu. Gopmyna TomcoHa. 3aK0OH COXPAaHESHHS SHEPTHH B HACAIBHOM
K0J1e0aTCIFHOM KOHTYPC.

[Ipeacrasrenne 0 3aTyXaromux KOJICOAHMIX. BBIHYXICHHBIC MEXaHMUYECKHE KoJeOaHWs. Pe3oHaHC. BhIHYKIEeHHbIC
3JICKTPOMATHUTHEIC KOJICOAHHS.

[Nepemennslii TOk. CHHY COMIANBHBIN MEPEMEHHbBIA TOK. MOIIHOCT IIEPEMEHHOTO TOKA. AMILUTHTY THOE M ACHCTBYIOIICE
SHAYCHUC CUJIBI TOKA U HANPSOKCHU.

Tparcgopmarop. [Tpoms3BoacTBO, mepemada W MOTPCONICHHE 3ICKTPHUCCKOW IHCPTHH. OKOJOTHUCCKUC PHCKH IPH
TIPOM3BO/ICTBE JNCKTPOIHEPTHH. KyJIbTypa HCHOIB30BAHMUS 3ICKTPOIHEPTHH B IOBCCAHEBHOM YKHU3HH.

TexHU4IeCKHE YCTPOHCTBA M MMPAKTHUECKOE MPUMEHEHHE . IICKTPHUCCKHIH 3BOHOK, TCHEPATOP MIEPEMEHHOTO TOKA, JTHHUA
3JIEKTPOTIepe 1aY.

Jemonempayuu

HccaeaoBanne mapaMeTpOB KOICOATCIILHON CHCTCMBI (TIPY KAHHBIN HITH MATCMATHYCCKUH MASTHHK).

HabmoacHne 3aTy Xaromux KOJICOaHHI.

Hccnenopanme CBONCTB BBIHY KICHHBIX KOJICOAHUH.

Habmoacane pe3oHaHca.

CB0OOAHBIC 3TICKTPOMATHUTHBIC KOJICOAHLS.

OcumnorpaMMsI (3aBHCEMOCTH CHIIBI TOKA M HATPSDKEHUS OT BPEMEHHM) [ 3JICKTPOMATHUTHBIX KOJICOAHHH.

Pe3onaHc mpu mocae0BaTeIbHOM COCIHHEHHH PE3UCTOPA, KATY IIKH MHAY KTHBHOCTH M KOHICHCATOPA.

Moaems THHUH 3EKTPOIICPEIatH.

Vuenuueckuii sxcnepumenm, nabopamophvie pabonivl

Hccnenopanue 3aBHCHMOCTH IIEPHOA MAITBIX KOJICOAHMH rpy3a HA HUTH OT JAJIHHBI HUTH M MAcCHI TPy3a.

Hccnenopanme iepeMEHHOTO TOKA B LIETIH U3 MOCJIEI0BATCILHO COCAMHEHHBIX KOHACHCATOPA, KATYIIKH H PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60JIHbI

MexaHu4ecKHe BOTHBL, YCIOBHS pactpocTpancHus. [leproa. CkopocTs pacipocTpaHeHHs ¥ IIMHA BOTHBL [loniepetHbic
W TIPOI0IIbHbIC BOMHBL. MHTEpepeHINT 1 T pakuns MEXaHMUECKUX BOJTH.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3BYKA. Bricota ToHa. TeMOp 3ByKa.

DIEKTPOMATHUTHBIC BOJHBIL. YCIOBHS U3JIyUCHHUS JICKTPOMArHUTHBIX BOJTH. B3anmuas opuenTanus sekropos E, B, V B
3IEKTPOMATHUTHOH BOJHE. CBOWCTBA JIEKTPOMATHHUTHBIX BOJH. OTPAKCHWE, MPEJIOMICHHUE, MOIPH3AIN, TU(PpaKiwms,
nHTEpPepeHmsI. CROPOCTh 3TEKTPOMATHHTHBIX BOJIH.

Ixana QJCKTPOMArHUTHBIX BOJIH. HpI/IMeHeHI/Ie QJCKTPOMATHUTHBIX BOJIH B TCXHUKC H 6I>ITy.

ITpuHUMIBI pAAHOCB3H H TEICBUACHUA. Paguonokamms.

DIEKTPOMATHUTHOE 3arps3HEHAE OKPYSKAFOIICH CPE/IbI.

TexXHUYECKHE YCTPOUCTBA U MPAKTHICCKOE MPUMECHEHHUE: MY 3bIKATIbHBIC HHCTPYMEHTBL, YIBTPA3BYKOBAsd JHATHOCTHKA B
TEXHHUKE U MEIHIMHE, PAaJap, PATHONPUEMHIK, TEICBH30D, aHTeHHA, Tene(on, CBU-meys.

Jemonempayuu

O0pa3oBaHKC U PACTIPOCTPAHCHHC MOTICPCUHBIX W MPOIOTEHBIX BOJIH.

Konebmrormeecs Te1o Kak HCTOYHUK 3BYKA.

HaOnronenne oTpaskeHUS W MPEIOMICHHS MEXAHMUCCKIX BOJIH.

Ha0nronenne nHTEpdepeHImy 1 Au(pakIud MEXaHMUCCKIX BOJIH.

3BYKOBOH PE30HAHC.

HaOnronenue CBA3M rPOMKOCTH 3BYKA H BBICOTHI TOHA C AMITIUTY A0 M 4aCTOTOH KOJICOAHHH.

Hccrnenopanme CBOWCTB 37CKTPOMATHUTHBIX BOJH: OTPAKCHHUE, NPEIOMICHHE, MOLIpH3AII, Au(PaKILL,
nHTEp(EepeHIH.

Tema 3. Onmuxa

T'eomerpuueckas ontuka. [IpsAMOIMHEHHOE pPacHpPOCTPAHCHHE CBETA B OJHOPOAHOM cpexe. Jlyu ceera. ToucuHblIi
HUCTOYHHK CBCTA.

OTtpakeHHE CBETA. 3AKOHBI OTPAKCHHS CBETA. [10CTpOoCHHE M300paKeHAH B TIOCKOM 3CPKAJC.

[TpenomneHne cBera. 3aKOHBI NMPETOMIICHHS CBETA. AOCOMIOTHBIA MOKA3aTenb HpenoMicHHA. [loaHoe BHYTpPEHHEE
oTpaskeHue. [IpeaeabHbI YOI IOTHOTO BHYTPEHHETO OTPAYKCHHUA.

Jucmepcust ceera. CroxxHbIN cocras Oenoro ceeta. L{ser.

CoOnparomue u paccemBaromue JTWH3BL TOHKAs JuH3a. POKYCHOE PACCTOSHHE W ONTHYECKAS CHJA TOHKOM JIMH3BL.
IMocTtpoeHne M300pakCHUH B COOMPAOIIHX M PACCCHBAIOIMNX THH3AX. DOpMyna TOHKOH JHMH3BL YBCIHMUCHHC, TABACMOC
JUH30H.

IIpeaenbl PUMEHUMOCTH TCOMETPHUCCKON ONITHKH.

Bommosas omruka. UaTep(epeHma cBeta. KOTCpeHTHBIC HWCTOYHHKH. YCJIOBHSA HAOMIOACHHA MAKCHMYMOB H
MHHHMYMOB B HHTEP(EPECHIIMOHHON KAPTHHE OT ABYX CHH(A3HBIX KOTCPEHTHBIX HCTOUHHUKOB.

Juppakmma ceera. JudpaknuoHHAs peméTka. YCIOBHC HAOMOACHHSA TJABHBIX MAKCHMYMOB TIPH TAICHHH
MOHOXPOMATHYECKOTO CBETA HA AU(DPAKIUOHHYIO PECIIETKY.

Ionapusaumsa cera.



TexHUYeCKHC YCTPONCTBA M MPAKTHUCCKOS NPHMCHCHHC OYKH, Jyma, (hoToammapar, MpOCKIHOHHBIN Aammapar,
MHKPOCKOTL, TEJIECKOII, BOJIOKOHHAS ONTHKA, TH(PPAKITHOHHAS PEIIETKA, MOIIPOUT.

Jemonempayuu

[TpsvMonuHEHHOE PaCIPOCTPAHEHHE, OTPAKCHHUE U ITPETIOMIICHHE CBeTa. ONTHUYECKUE MPUOOPHI.

TTonHOE BHYTpEeHHEE OTpakeHUE. Moaeab» CBETOBOAA.

HccneaoBanue CBOMCTB H300PAKCHHH B TIHH3AX.

Mo e MEKPOCKOIIA, TENECKOTIA.

Habmoacane naTepepeHIHHN CBETA.

Habmoacane muypakimn CBETa.

HabmoaeHne tuCepcHu CBETA.

[NomyyeHue ceKkTpa ¢ MOMOIIBIO TPHU3MBL

[MoxyyueHHe CHCKTPa ¢ MOMOIIBIO THOPAKIHOHHOH PCIIETKH.

HabmoaeHne moaapu3aIs CBETA.

Vuenuueckuii sxcnepumenm, nabopamophvie pabonivl

H3mMepeHne mokazares MpeIoMICHIS CTEKIIA.

HccneaoBanue CBOMCTB H300PAKCHHH B TIHH3AX.

HabmoaeHne tuCepcHu CBETA.

Paznen 6. OcHOBBI CHIEIATLHOI TEOPUH OTHOCHTETHLHOCTH
I'paHuUBI DPUMEHHMOCTH KIACCHYECKOM MeXaHHKH. [IoCTynaTel CHENUANbHOM TEOPHH OTHOCHTCIBHOCTH:
HMHBAPUAHTHOCTb MOy JII CKOPOCTH CBETA B BAKyYME, PUHIUIT OTHOCHTEIFHOCTH DWHINTCHHA.
OTHOCHTEIBHOCTH OTHOBPEMEHHOCTH. 3aME/JICHAEC BPEMEHH M COKPAIICHHUES JJIIHBL
DHEPTHUsI K NMITY JIbC PEIITHBUCTCKOW YACTHITBL.
CBs13b MacCCHI C 3HEPTHEH U MMILY TbCOM PEIITHBUCTCKOM YACTUIIBI. JHEPTHS TOKOSL.

Paznen 7. KpantoBas puzuka

Tema 1. Dnemenmol K6AHMOBOT ONMUKU

®otonsl. Dopmyna [Tnanka ces3u 3HEprUn POTOHA C €r0 YACTOTON. DHEPTHsI K HMITY JIbC (JOTOHA.

Otxkpeitie u nccneaosanue (porosdderra. OmpiTer A. I'. Cromerosa. 3akons! poroaddekra. YpasHeHue DHHMITEITHA
s porordderra. «Kpacunas rparuna» dorozdexra.

Jasaenue ceeta. Omeitel 1. H. JIeGenena.

XuUMH4ECKOE ACHCTBHE CBETA.

TexHU4IeCKHE YCTPOWCTBA M MPAKTHYCCKOE PUMEHEHHE: (POTO3EMEHT, (JOTOAATUHK, COTHEYHAS OaTapesi, CBETOIUO.

Jemonempayuu

DoTo3(p(ekT HA YCTAHOBKE C IIMHKOBOH IMIACTHHOM.

Hccnenopanme 3ax0HOB BHEITHETO (oToadpdexra.

Ceeroauon.

Commeynas Oarapest.

Tema 2. Cmpoenue amoma

Mogeas aroma Tomcona. OnbiTet Pesepopaa mo paccesauro o -uactun,. [Imanerapuas moaeap aroma. [loctymars: bopa.
UznyueHne u moriomeHne (JOTOHOB MPH MEPEX0Je aToMa C OJHOTO YPOBHS SHEPrud Ha Apyrod. Buael crektpos. Criektp
VPOBHEH SHEPTHUH aTOMAa BOJAOPOJA.

BousHoBbIe cBOicTBa yacTul. Bomus! e bpoitnt. Kopmy CKy JIIPHO-BOTHOBOH Iy aaH3M.

CrHoHTaHHOE W BBIHYKACHHOC H3IIyUCHHC.

TexHUYECKHE YCTPOICTBA M MPAKTUYCCKOE MPUMCHEHHUE. CHEKTPAJIbHBIN aHAmM3 (CHEKTPOCKOMN), JAa3€p, KBAHTOBBIM
KOMITBEOTED.

Jemonempayuu

Mogens omsrra Pesepdopaa.

OmnpenencHue JTHHBI BOJHBI JIa3epa.

HaOnroneHne TMHEHYATHIX CIEKTPOB H3JIY UCHIL.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamophvie pabonivl

HabmoacHne THHCHIATOTO CIICKTPA.

Tema 3. Amomnoe adpo

OKCIMICPUMCHTHI, AOKA3BIBAFOIINC CJIOKHOCTH CTpocHHA fAapa. Otkpeitue paguoaktusHOCTH. Ombithl Pesepdopma mo
OTIPEACTICHUIO COCTABA PAAMOAKTUBHOTO m3nyueHm. CpoiicTBa anb(a-, Oera-, raMMa-u3IyYeHI. BiIsaHne pagnoakTHBHOCTH
HA JKUBBIC OPTaHU3MBI.

OtkpeITHE TPOTOHA W HelTpoHA. HykimorHas Moaes sapa [eiseaOepra—BaneHKo. 3apsn sapa. MaccoBoe YHCIIO SAapa.
HzoronsL

Axp(a-pacnian. INEeKTPOHHBIN M IIO3UTPOHHBIH OeTa-pacnaz. I aMMa-m3nydcHIE. 3aKOH PaJHOAKTHBHOTO PACIaja.



DHeprusi CBSI3U HYKJIOHOB B sipe. Sneprbie cubl. JedekT Macch saapa.

SnepHsie peakuuu. JIenCHUE W CHHTES AAED.

SnepHsrit peakrop. TepMmosaepHsIii cuuTe3. [Ipo6ieMbl H NEPCHIEKTUBEI SACPHOH IHEPTETHRKH. JKOJIOTHUCCKHUE ACTICKTHI
SOCPHOM SHEPTETHKH.

DeMeHTapHbIC YaCcTHIBL. OTKPHITHE MO3UTPOHA.

Metoabl HAOMOACHHS U PETHCTPALMH 3JIEMCHTAPHBIX YACTHII,

@OyHIaMeHTaIbHbIC B3ANMOACHCTBIA. ENHHCTBO (DM3MueCcKO KapTHHBI MHPA.

TexHUYECKHE YCTPOUCTBA W MPAKTHUCCKOE NMPUMCHEHUE. JO3UMETP, Kamepa BUIbCOHA, AACPHBIA PEakTOp, aTOMHAS
6omoa.

Jemonempayuu

CYETINK HOHHU3HUPYFOIIMX YACTHII,

Vuenuueckuii oxcnepumenm, rabopamopmvie pabonivl

Hccnenopanme TpekoB yacTul (10 TOTOBbIM (poTorpadusin).

Paznen 8. JsreMeHTHI ACTPOHOMIHN W ACTPOQMINKA

Jrams! pa3BUTHSA ACTPOHOMHH. [IpHKIATHOE M MEPOBO33PEHUYECCKOC 3HAUCHAUE ACTPOHOMHH.

Bux 3Bé3mHOTO Heba. Co3Be3aus, APKUC 3BE3ABI, IUIAHCTHI, HX BHAHMOC JBIKCHIC,

CommeyvHas cucrema.

Comuune. Cosmeunast akTuBHOCTh. Hcrounmk sHeprum CosHpma m 3BE3A. 3BE3ABI, MX OCHOBHBIC XAPAKTCPHUCTHKH.
JlmarpaMma «CTIeKTpaIbHBIA KIIACC — CBETHMOCTEY . 3BE3/bI INIABHOH MIOCIIET0BATEILHOCTH. 3aBUCUMOCTh «MACcCa — CBETHMOCTE)
JUTA 3BE3M TTIABHOW IMOCIEI0BATCIHHOCTH. BHyTpeHHEE CTpoeHNE 3BE3a. COBPEMEHHBIC NMPEACTABICHIS O MPOUCXOKICHUH U
sposroruu CostHIA ¥ 3BE37. DTambl )KU3HH 3BE3A.

Muneunstit [Tyts — Hama [agakruka. [Togosxerune u apmwkenne Comana B [Namaktuke. THIBI TaTakTHR. PaanoraaakTHKH
W KBa3apbl. UEPHBIC ABIPHL B IIPAX TAJTAKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akoH Xa06ma. Pazoeranue ranakruk. Teopust boxsmoro B3peiBa. PexmkroBoe
H3JTyUCHHE.

MacmradHas crpykrypa Beenennoii. MetarajgakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.,

Vuenuueckue nabnwooenus

Ha0nro nennst HeBOOPY KEHHBIM T1a30M C HCTIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKCHUH A1 OTIPEACICHUS OIOKEHIS
HEOCCHBIX 00BEKTOB HA KOHKPETHYIO ATy . OCHOBHBIC c03Be3aus CEBEPHOTO MOIYIIAPHS H SIPKHUE 3BE3/IBL.

HaOnronenwms B Teneckon JIyHsl, mmaseT, Maeudoro [Ty Th.

O0o0maromee noBTopenne

Ponb (u3ukH M aCTPOHOMHH B 3KOHOMHYCCKOI, TEXHOIOTHYICCKOH, COIMANBPHON M 3THYECKON cepax AeaTerIsHOCTH
YENOBEKA, POIb W MECTO (PM3MKH W aCTPOHOMHHM B COBPEMCHHOW HAYYHOW KApPTHHE MHpPA, POIb (PU3HUECKOH TEOpHH B
(HOPMHPOBAHHH MPSACTABICHHUH 0 (PH3MUCCKON KAPTHHE MHPA, MCCTO (DH3HHUCCKOH KAPTHHBI MHPA B 0OIIECM PAAY COBPCMCHHBIX
€CTECTBCHHO-HAY YHBIX IIPEACTABICHUH O MPUPO/IC.

Me:knpeaMerHbie CBA3U

WsyucHne kypca pusuku 0a3080T0 YPOBHA B 11 KIacce OCYIMECTBIICTCA C YUETOM COACPKATCIIBHBIX MEKITPCIMCTHBIX
CBfI3CH C KypcaMM MAaTEeMATHKH, OHOJIOTHH, XHUMHH, TeOTrpauu U TEXHOJIOTHH.

Mesicnpeomemnvie nouamus, CBSI3AHHBIE C W3YUCHHEM METOJOB HAYYHOTO IIO3HAHWS: SIBJICHWE, HAYYHBIH (DaKT,
THIOTE3a, (PU3MHUESCKAs BEIIMUIHA, 3aK0OH, TCOPHs, HAOIFOJCHAE, YKCTIEPUMCEHT, MOACTHPOBAHNE, MOJCTh, H3MCPEHHE.

Mamemamuxa: pericHUE CHCTEMbI YPAaBHCHHH, TPHTOHOMETPHICCKUE ()YHKIMU: CHHYC, KOCHHYC, TAHTC€HC, KOTAHTCHC,
OCHOBHOC TPUTOHOMETPHUYECKOE TOKACCTBO, BEKTOPHI M UX MPOCKIWH HA OCH KOOPIHMHAT, CIOKCHHE BEKTOPOB, MPOU3BOIHBIC
3JIEMECHTAPHBIX (PYHKIMH, MPH3HAKH TOJ00MS TPEYTOJILHUKOB, OTPEICICHAE IUTOINATHN IUTOCKHUX (DUryp 1 00BEMa T

buonozus: 3nMeKTpUYECKHE SBICHASI B YKHBOM HMPUPOAC, KOICOATCIBHBIC ABIDKCHUS B XKMBOW MPHPOAC, ONTHUCCKHC
SIBIICHUS B )KHBOW TPUPOJE, ICHCTBHIE PATHALNH HA KHBBIC OPTAHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJICKYJ, KpPHCTAJUIMYECKas CTPYKTypa TBEPABIX TEJN, MEXaHH3MBI OOPA30BAHIA
KPHUCTAJUTHYECKOM PEINETKY, CTICKTPATbHBIN AHATIHS.

T'eoepaghus: MarHUTHBIC TOTIOCA 3EMIH, 3alICKH MATHUTHBIX PyJ, POTOCBEMKA 3¢MHOM MOBEPXHOCTH, IPEICKA3AHUC
3EMJICTPSICCHHM.

Texnonozus: THHAM 3IEKTPONICPEAAT, TCHEPATOP MIEPEMEHHOTO TOKA, 3JICKTPOABHIATE b, HHAYKIHOHHAS IIEYb, Paaap,
paTHONPHEMHHK, TEIEBU30p, aHTCHHA, TenedoH, CBYU-meub, MPOCKIMOHHBIA ammapar, BOJOKOHHAS OITHKA, COJHEYHAS
Oarapes.

INIAHUPYEMBIE PE3YJBTATHBI OCBOEHHA NPOI'PAMMBI IO ®M3UKE HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

OcsocHue yucOHOTO mpeaMeta «Dm3MKa» HA YPOBHE CPETHETO 00mero oOpa3oBaHHA (0a30BbBIM YPOBCHB) I0JDKHO
obecreunrs JOCTIOHKCHHUC CIICAYOIIUX JIMTHOCTHBIX, METATPCAMETHBIX U IMPEAMCTHBIX 06p330BaTeJ'II>HI>IX PE3YyILTATOB.



JIMUHOCTHBIE PE3YJBbTATHI

JImHOCTHBIE PE3yJIbTAaThl OCBOCHMS Y4eOHOTO mpeaMeTa «DH3uka» MODKHBI OTPAXKATh TOTOBHOCTH M CIIOCOOHOCTH
00y4arOImXCs PYKOBOACTBOBATHCA C(OOPMHUPOBAHHON BHYTPCHHCH MOZHIIHCH THYHOCTH, CHCTCMOM IICHHOCTHBIX OPHCHTALHH,
TIO3UTHBHBIX BHYTPEHHUX YOCKICHHH, COOTBETCTBYIONIMX TPATUIMOHHBIM HEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIHPCHHUC
SKU3HEHHOTO OTIBITA M OTIBITA JACATEIHHOCTH B MPOLECCE PEATM3ANNH OCHOBHBIX HANIPABJICHUHA BOCITUTATCIHHON ACATCIBHOCTH,
B TOM YHCJIC B YaCTH:

1) rpamIaHCKOro BOCIINTAHMS:

c(hOPMHPOBAHHOCTH TPAKTAHCKOM MOZHIMH OOYYAIOMIErocs KaK aKTHMBHOTO M OTBETCTBECHHOTO YJICHA POCCHHCKOTO
00IIECTRA;

MIPHUHATHE TPAJHIMOHHBIX O0IICYETOBEUCCKUX TYMAHUCTHICCKUX M JEMOKPATHICCKUX IICHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JCITCILHOCTD B HHTEPECAX IPAXKIAHCKOTO OOINECTBA, YYACTBOBATh B CAMOY IPABJICHUA
B 00pa30BaTECIHLHON OPTaHU3ALNH,

VMEHHE B3aUMOJICHCTBOBATH C COIHATGHBIMHI HHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIMSIMH M HA3HAYCHHEM,

TOTOBHOCTb K TYMAHHTAPHOM U BOJIOHTEPCKOH ACATCIBHOCTH,

2) IATPHOTHYIECKOTO BOCTINTAHMS:

c(hOPMHPOBAHHOCTH POCCHICKOH TPAKIAHCKOH HACHTUIHOCTH, TATPHOTH3MA,

LCHHOCTHOE OTHOIICHWE K TOCYJAPCTBECHHBIM CHMBOJAM, JOCTIDKCHHSIM POCCHHCKHX YUEHBIX B 00nacTu (PU3HKH W
TCXHHKH,

3) IYXOBHO-HPABCTBEHHOT0 BOCIIHT AHHSA:

c(hOPMHPOBAHHOCTH HPABCTBCHHOTO CO3ZHAHUS, 3THMECKOTO TTOBEACHIS,

CIIOCOOHOCTH OLCHWBATh CHTYALMIO M NMPHHAMATh OCO3HAHHBIC PEHICHH, OPUCHTHPYSICh HA MOPATbHO-HPABCTBEHHbIC
HOPMBI U IEHHOCTH, B TOM YHCIIC B ACITCIBHOCTH YUEHOTO;

OCO3HAHHUE JMYHOTO BKJIA/IA B IOCTPOCHHUE YCTOUMBOTO Oy AyIIETO;

4) 3CTETHYECKOr0 BOCIIMTAHHS:

3CTETHYIECCKOE OTHOIICHHUE K MUPY, BKIIOYAS 3CTCTUKY HAYYHOTO TBOPHUECTBA, MPUCYIIETO (PU3HICCKOH HAYKE,

5) TpyAoBOTO BOCHIMTAHNA:

HHTEPEC K Pa3uaHbM cepaM TMpo(eCCHOHATFHOM ACATCIBHOCTH, B TOM YHCJIC CBA3AHHBIM C (DH3HKOH M TCXHHKOH,
YMCHHC COBEPIIATH OCO3HAHHBIN BBHIOOD Oy AyIIeH mpo(eccuu 1 peann30BeIBaTh COOCTBCHHBIC KH3HCHHBIC TUIAHBL,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CAMOOOPA30BAHUIO B 00J1AaCTH (DM3HKH HA MPOTSLKCHUN BCEH MKI3HH,

6) IKOJOrIIECKOr0 BOCIIMTAHMS:

c(hOPMHPOBAHHOCTH IKOJOTHUECKOH KyJIbTYPbI, OCO3HAHHE IJI00ATBHOTO XapaKTepa FKOJIOTHICCKHUX IPOOIIEM,;

IUTAHNPOBAHKE M OCYIICCTBICHHE JCHCTBUII B OKPYKAIOMICH Cpelic HA OCHOBE 3HAHM ILEICH YCTOWYHBOTO PAa3BUTHIA
YEIIOBEYCCTRA,;

pacImpeHHE OIbITA ACATEILHOCTH SKOIOTHICCKONH HANPABJICHHOCTH HA OCHOBE MMCIOIIUXCSI 3HAHUH 10 (Pr3HKe;

7) HEHHOCTH HAYYIHOTO TMO3HAHS:

c(hOPMHPOBAHHOCTH MEPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PH3HUECKON HAY KU,

OCO3HAHUC IICHHOCTH HAYYHOH JCATCIbHOCTH, TOTOBHOCTD B IPOIIECCE M3YUCHMS (DM3UKH OCYIIECTBILITh MPOCKTHYIO H
HCCIIC0BATEIbCKYIO ACATEILHOCTh HHANBUIYAIHHO U B TPYIIIIC.

METANPEJMETHBIE PE3YJbTATBI

Mo3naBarenbHbIE YHHBEPCATILHBIE YIeOHBIE JeiiCTBHS
BasoBbie 1ornueckne ACiCTRHS:

CaMOCTOATEIBHO (JOPMY TUPOBATh U AKTYAIU3UPOBATh MPOOIEMY, PaCCMATPUBATh €& BCECTOPOHHE,

ONPEAETIATH LETH ASATCIPHOCTH, 3a0aBaTh MAPAMETPBI H KPHTCPHH UX JOCTHKCHHUS,

BBLIBILITH 3AKOHOMEPHOCTH ¥ IIPOTHBOPEUHS B PACCMATPUBACMBIX (PH3HHUCCKUX SBICHISIX,

pa3padaThIBaTh IUIAH PEIICHAS MPOOJIEMBI C YIETOM aHAIN3a HMCIOMIMXCS MAaTEPHATbHBIX H HEMATCPHAIBHBIX PECYPCOB;

BHOCHTH KOPPECKTHBBI B JACATCIHHOCTH, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB LIETLIM, OLICHHBATH PUCKH MOCJCICTBHH
JEATCIBHOCTH,

KOOPIMHUPOBATH U BBHIMOJIHATH PA0OTY B YCIOBHAX PEATbHOTO, BUPTYAIbHOTO H KOMOWHHPOBAHHOTO B3AHMOCHCTBIL,

Pa3BUBATh KPCATHBHOC MBIIIJICHHE TIPH PEIICHUHA SKH3HCHHBIX MPOOIIEM.

Ba3joBbie Hecie10BaTeILCKIE ACiiCTBIS:

BIIAJCTh HAYYHOI TCPMHUHOJIOTHUCH, KIIFOUYCBBIMH MOHATISIME M METOIAMH (DHU3MUCCKOH HAY KM,

BIIAJICTh HABBIKAMH y4EOHO-HCCICAOBATCILCKOH M NPOCKTHOH ACATECIBHOCTH B 00NaCTH (PU3MKH, CIIOCOOHOCTHIO H
TOTOBHOCTBIO K CAMOCTOSTECILHOMY IOMCKY METOJOB PEIICHHS 3371a4 (PH3HYECKOTO COACPKAHMS, NPHMCHCHUIO PA3THIHBIX
METOA0B NO3HAHUS,

BIIAJICTh BUIAMH JICATCIBHOCTH IO MOJyYCHHIO HOBOTO 3HAHMS, €T0 MHTCPIPETALINH, TPEOOPA30BAHUIO M MIPUMEHCHHUIO
B PA3IMYHBIX YUYCOHBIX CHTYALHSX, B TOM YHCIIC IIPH CO3TAHHH YICOHBIX MPOCKTOB B 001acTu Ppru3ukwy;



BBUIBJLITE NMPATHHHO-CIICACTBCHHBIC CBA3H W AKTYAJIM3HPOBATH 34444y, BBIABUIATh THIIOTC3Y cé PCIICHI, HAXOOUTH
apryMEHTHI U JOKA3aTCIbCTBA CBOMX YTBSPKICHHUIH, 301aBATh MAPAMETPHI U KPHTCPHH PEIICHUS,

AHATTU3HPOBATh MMOJIYUCHHBIC B XOAC PCHICHHA 3a4aYd PE3YJIbTAThI, KPUTHUCCKH OLICHHUBATH HX AJOCTOBCPHOCTD,
TMPOTrHO3UPOBATH H3MCHCHHC B HOBBIX YCIIOBHAX,

CTaBUTh H (POPMYJIHPOBATH COOCTBCHHBIC 33a7aYH B OOPA30BATCILHOM ACATCIBHOCTH, B TOM YHCJIC TMPH H3YUCHHH
D763719:

JIABaTh OILICHKY HOBBIM CHTYAIHsIM, OLCHHBATH MPHOOPECTEHHBIH OIIBIT;

YMETb ICPSHOCHTD 3HAHHA MO (PU3HKE B MPAKTHUCSCKYHO 001ACTh JKH3HEICATCIBHOCTH,

VMETh HHTCTPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTEH;

BBIABUTATH HOBBIC UACH, IPCANIATATE OPUTHHAJIBHBIC MOAX0AbI H PCIICHHUA,

CTABHTH MPOOJIECMBI M 331a49H, JOILy CKAFOIIHC ANbTCPHATHBHBIC PCIICHILL.

Padora ¢ madopmanmeii:

BJIaACTh HABBIKAMH TIOJIYyUICHHUA I/IH(I)OpMaI.[I/II/I (I)I/ISI/I‘IGCKOFO COACPKAHNUA W3 HCTOYHHKOB PpPA3HBIX THIOB,
CaMOCTOSTEIIBHO OCYLICCTBIATH MOUCK, AHAN3, CHCTEMATH3ALHIO M HHTCPIPETALHIO HH(OPMAIHH PA3TIIHBIX BUIOB U opM
MPEICTABIICHUS,

OLICHHBATH AOCTOBEPHOCTH HH()OPMALIHH;

HCTOJB30BaTh CPCACTBA I/IH(I)OpMaI.[I/IOHHI)IX A KOMMYHHKAITHOHHBIX TCXHOJIOTHH B PCIICHHN KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX U OPraHU3AIUOHHBIX 3a4a1 C CO6J'IIO£[6HI/IGM Tpe6OBaHI/II\/’I OProHOMHUKH, TCXHUKH 6630H3CHOCTI/I, THTHCHBI,
pecypcocOepeskeHHIS, MPABOBBIX H STHYCCKUX HOPM, HOPM HH()OPMATHOHHOI 0€30MACHOCTH;

CO37aBaTh TCKCTHI (PH3HUCCKOTO COACPKAHHA B PA3IHYHBIX (popMaTax ¢ yUéTOM HA3HAYCHHA HH()OPMAIMH H LEJICBOMH
ayUTOPHH, BEIOHPAs ONTHMATBHYIO (JOPMY MPESACTABICHHUA M BH3Y ATTH3AIIHH.

KoMMmyHHKATHBHBIC YHHBEPCATLHbBIC YUeOHbIe ACIiCTBHSL:

OCYIIECTBILITh OOIMICHAE HA YPOKAX (PH3HUKH M BO BHE-YPOUHOH JCATCILHOCTH,

PacTO3HABATh MPEANOCHUIKA KOH(IMKTHBIX CATY AU U CMATYIATh KOH(IIMKTHL,

Pa3BEPHYTO M JIOTHYHO M3JIATaTh CBOKO TOUKY 3PEHISI C HCTIOIB30BAHMEM SI3bIKOBBIX CPEICTB;

TIOHMMATh W MCIOJIb30BATh MMPEHMY IECTBA KOMAHIHOM M HHIWBHU/Y AJTbHOH padOTHI,

BBIOMPATh TEMATHUKY M METOABI COBMECTHBIX ACHCTBHH C YUETOM OOIIMX HHTEPECOB M BO3MOKHOCTECH Ka/KA0TO HJICHA
KOJIJICKTHBA;

MPUHEMATh LEIH COBMECTHOHM AEATEIHHOCTH, OPTAHW30BBIBATE M KOOPAMHHUPOBATH JCHCTBUS IO €¢ TOCTIKCHHUIO:
COCTABJILITH ILIIAH ACHCTBUH, PAaCIPEACIATH POIH C YUETOM MHEHHUH YIACTHHKOB, 00CY’KIaTh PE3yIbTaThl COBMECTHOM PabOTHI,

OIICHMBATh KAUECTBO CBOCTO BKJIANA M KAKIOTO YYACTHHKA KOMAHIABI B OOHIMH pE3yJIbTaT MO pa3pabOTaHHBIM
KPHTEPHSIM;

MPEIaraTh HOBBIC MPOCKTHI, OLICHUBATh HICH C MO3HUIHMH HOBH3HBL, OPHTHHAIBHOCTH, MPAKTHICCKOW 3HAYNMOCTH,

OCYIIECTBILATh IOZHTHBHOE CTPATETMYCCKOC IIOBCACHHC B PA3NIUYHBIX CHTYAIWAX, IIPOSIBILITH TBOPUCCTBO H
BOOOpa’keHHUE, ObITh HHUIIMATHBHBIM.

PeryasiTuBHBIC YHUBEPCATBHbBIEC YIeOHbIE ACHCTBUSI
Camoopranmsanmsi:
CaMOCTOSITEIIFHO OCYIICCTBILITh ITIO3HABATCILHYIO JCATCIHHOCTh B 00NacTH (DM3MKHM M aCTPOHOMHM, BBIABIITH
TMPOOICMEI, CTABHTH U (POPMY THPOBATH COOCTBCHHBIC 3a/1a4H,
CaMOCTOSITEIIFHO COCTABJIITh IUIAH PEHICHHUS PACUETHBIX M KAYCCTBEHHBIX 3471aY, IUIAH BBINOJTHCHHS IPAKTHUYCCKOH
padoThI C YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U IIPEIMIOYTCHUH,
JIABaTh OLICHKY HOBBIM CHTYaIIHsIM,
pacImmpsTs PAMKH YICOHOTO IIPEIMETA HA OCHOBE JIMYHBIX MPEATIOYTCHUH,
JIeIaTh OCO3HAHHBIN BBIOOP, aPTYMECHTHPOBATH €T0, OpaTh HAa CeOsT OTBETCTBEHHOCTH 34 PEIICHHCE,
OILICHHBATh MPHOOPETEHHBIH OIIBIT;
croco0cTBOBaTh ()OPMHPOBAHUIO W TIPOSBICHHUIO 3PYAMIMHA B 00JNACTH (M3HKH, NOCTOSHHO IOBBINATH CBOH
00pa30BATEIBHBIN U Ky IbTY PHBIH YPOBCHB.
CaMOKOHTPOJIB, IMOIMOHALHBII HHTEJLICKT:
JIABaTh OLICHKY HOBBIM CHTYAIlFsIM, BHOCHTH KOPPEKTUBBI B ICATCIHHOCTD, OLICHUBATH COOTBETCTBHE PE3YIbTATOB IICIISIM;
BIIAJICTh HABBIKAMH II03HABATCILHON pe(hIICKCHH KaK OCO3HAHMS COBEPINACMBIX JCHCTBUH U MBICIUTEIBHBIX IIPOLICCCOB,
HX PEe3yIbTaTOB U OCHOBAHMIA,
HCIIOJIb30BaTh MPHUEMBI PE(PICKCHH A1 OLIEHKH CUTYaLl|H, BEIOOPA BEPHOTO PEINCHUS,
VMETh OIICHUBATh PUCKH U CBOEBPEMEHHO IIPHHUMATD PEIICHHUS IO HX CHIYKCHHIO,
TIPUHEMATh MOTHBBI M APTYMCHTHI IPYTUX IPH aHAIM3E PE3YIbTAaTOB JCITCIBHOCTH,
TIPUHEMATH CEOsI, TOHMMAs CBOM HEAOCTATKH U JOCTOMHCTBA,
TIPUHEMATh MOTHBBI M APTYMCHTHI IPYTUX IPH aHAIM3E PE3YIbTAaTOB JCITCIBHOCTH,
MPHU3HABATH CBOE MPABO M MPABO IPYTUX HA OIIHOKH.



B mpouecce JOCTHIKEHUS JTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHA NMPOrpaMMbl MO (PU3UKE AJI1 YPOBHA CPEIHETO OOIIETO
00pa30BaHusA y OOYHAIOIUXCA COBEPLICHCTBYETCA AIMOIUOHATbHBIH HHTCIUICKT, IPEANOIATAIOMIMN C()OPMHPOBAHHOCTD:

CaMOCO3HAHUA, BIJIOYAIOLICIO CIOCOOHOCTh NOHHMAarb CBOE 3MOLUOHAIBHOE COCTOAHHE, BUACTh HANPABICHHSA
pa3BHUTHS COOCTBEHHOW IMOIIMOHAILHOH C(hepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBAHHA, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPHHHMATh OTBSTCTBCHHOCTh 3a CBOE IOBCICHUE,
CIOCOOHOCTH ATANITHPOBATHCS K SMOILMOHAIBHBIM H3MCHEHHSIM H IIPOSBILATH THOKOCTD, OBITH OTKPBITHIM HOBOMY

BHYTPEHHCH MOTHBALMH, BKIFOYAIOMICH CTPEMIICHHWE K JOCTIDKCHUIO LEIH M YCIEXY, ONTHMH3M, HHHIHATHBHOCTS,
VMCHHE JCHCTBOBAThH HCXO/IS M3 CBOUX BO3MOKHOCTCH;

SMIIATHH, BKJFOYAIOMICH CHOCOOHOCTh IIOHMMATh AMOIIMOHATLHOC COCTOSIHHEC JAPYTHX, YUUTHIBaTh €TI0 TIPH
OCYLIECTBJICHUH OOILICHHA, CIOCOOHOCTb K COUYBCTBHIO U COIICPEKUBAHHIO,

COLMATbHBIX HABBIKOB, BKIFOYAIOIIMX CIOCOOHOCTh BBICTPAMBATh OTHONICHHUS C APYTHMH JFOJbMH, 3a00THTHCH,
TIPOSIBILITH HHTEPEC U PA3PeINaTh KOH(IMKTHL.

NPEAMETHBIE PE3YJBbTATDI

K ronmy oOyuenns B 10 k1acce mpeaMETHBIE Pe3yIbTaTsl HA 0A30BOM YPOBHE JOLKHBI OTPAXKATh C(HOPMHUPOBAHHOCTH
vV 00y4aroImuXcsl yMCHHUH:

JIEMOHCTPHUPOBATh HA TPHUMEPAX PONb W MeCTO (pu3uku B (POPMHPOBAHHU COBPEMCHHON HAYYHOH KApTHHBI MHpA, B
PA3BUTHH COBPEMECHHOM TEXHHUKHU M TEXHOJIOTHH, B MPAKTHICCKON ASATEIbHOCTH TFOACH;

VUHUTHIBATH T'PAHALBI MPUMCHEHHSI H3YUCHHBIX (PH3MYECKHX MOJCICH: MarcpHalbHAsl TOUKA, WHEPLMAIbHAI CHCTEMA
oTcuéTa, aOCOMFOTHO TBEPAOE TENO, WACANBHBIA Ta3, MOACTH CTPOCHMS Ta30B, >KHAKOCTCH M TBEPABIX TEI, TOUCHHBIN
JNEKTPUYECKHH 3apsi PH PEIICHUH (PH3HIECKUX 3a1aY,

pacmo3HaBaTh (M3MUCCKUE SBICHUS (IPOLECCHI) M OOBACHATh MX HA OCHOBEC 3aKOHOB MEXAHHWKH, MOJCKYJLIPHO-
KHHCTHYCCKOH TEOPHH CTPOCHHUS BEIISCTBA H JNCKTPOJAMHAMHKH. PAaBHOMEPHOS H PABHOYCKOPEHHOE NPAMOIMHEHHOE
JBIKCHAC, CBOOOJHOE IAJCHUC TET, JBIKCHHE IO OKPYKHOCTH, WHEPUMS, B3amMoacicTeue Ten, audysus, OpOyHOBCKOE
JBIDKCHUC, CTPOCHHC >XHAKOCTCH H TBEPABIX TCH, H3MCHCHHC 00BEMA TCIT MPH HATPCBAHHH (OXJIAKACHHH), TCILIOBOC
PABHOBECHE, HCHAPCHUE, KOHACHCALMSA, IUTABICHUE, KPHCTAJUIH3ANUS, KUMCHUE, BIAKHOCTh BO3AyXa, MOBBINCHUE JABICHUA
ra3a mpH €T0 HATPEBAHUH B 3aKPBITOM COCY A€, CBA3b MESIKAY MAPAMETPAMHU COCTOSHHEA Ta3a B H30MPOLECCAX, 3ACKTPH3ALHMA TE,
B3AMMOJICHCTBHE 3aPAI0B;

OTIUCHIBATH MEXAHIMICCKOC ABIDKCHIE, HCIIOIb3Y I (PU3MUCCKUC BEMUYHHbL: KOOPIMHATA, Iy Th, ICPEMEIICHHE, CKOPOCTb,
VCKOPEHHE, Macca Tela, CHJa, MMIYJIbC TEla, KHHETHYCCKAS JHEPTHS, NMOTCHIHANbHAS JIHEPTHA, MEXaHHYCCKas paboTa,
MEXaHWYECKAs MOIIHOCTb, IPH OIMCAHWH IPABHJIBHO TPAKTOBATh (H3MUCCKHUH CMBICI WCIHONB3YEMBIX BEIHYHH, HX
0003HAYCHHS M SAMHHIBL, HAXOAUTH (DOPMYIIBL, CBS3BIBAOINNC JAHHYI0 (PH3HUECKYIO BEMUUHY C IPYTUMHE BCIMIHHAMIL,

OTHCHIBATH M3YUCHHbIC TCIUIOBBIC CBOIMCTBA TEJ M TEIUIOBBIC ABJICHHA, MCHOIb3YS (PH3NIECCKUC BEIHUMHBI. TABJICHHUC
raja, TEMIEpaTypa, CpedHAd KHHETHYCCKAA DHEPrHUd XAOTHYCCKOTO ABIDKCHHSA MOJICKYJ, CPEIHCKBAAPATHYHAS CKOPOCTH
MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHY TPEHHSI SHEPTH, pad0Ta rasa, Ko3(puImeHT MOIe3HOTO ACHCTBHSA TEIDIOBOTO ABHTATEIL,
TIPH OTIMCAHWH TPABUIBHO TPAKTOBATH (DU3MHUECKUH CMBICI HCIIOIB3YEMbBIX BEIMUMH, UX 0003HAYCHUS M CIMHUIIBI, HAXOIHUTD
(hOpMYy JIBI, CBSA3BIBAIOINNE AAHHYIO (PH3HUCCKYIO BEMUUHY C APYTHMH BEMUHUHAM,

ONKCBHIBATH H3YUYCHHBIC JJICKTPHYCCKHE CBOMCTBA BEIIECTBA M JNEKTPHUYCCKHE ABICHHA (IPOLIECCHI), HCIONB3YS
(u3MIeCKUE BENWYMHBI. JNCKTPHUYUCCKHH 3apsi, JJICKTPHYECKOE MOJE, HANPSKEHHOCTh IO, TOTCHIHMAN, PAa3HOCTH
MOTCHIMANIOB, TPH OIMMCAHWHU NPABIUIbHO TPAKTOBATh (PM3MUECKUH CMBICT HCHOJb3YEMBIX BEIMUMH, WX OOO3HAYCHUS H
€IMHHIBL, YKA3hIBaTh (DOPMYJIBL, CBS3bIBAIOIINC JAHHYIO (DH3MUCCKYFO BEIHUHHY C IPYTHMH BEITHIHHAMI,

AHAM3HPOBATh (PM3MUCCKUC MPOLECCHI U ABICHUS, UCMOB3YS (PH3MICCKUE 3aKOHBI M MPUHIUIBL 3aKOH BCEMUPHOTO
tarotenus, I, I u 11l 3axonbl Hpr0TOHA, 3aKOH COXPAHECHHS MEXAHHYCCKOM SHEPrUH, 3aKOH COXPAHCHHUS MMITY IbCA, MPHHLUIL
CYNEPIO3UINH CHJI, MPUHIUI PABHONPABHA HHEPUHMATIBHBIX CHCTEM OTCYETA, MOJCKY IAPHO-KHHETHYCCKYO TCOPHIO CTPOCHUA
BCINCCTBA, TA30BBIC 3aKOHBI, CBSI3b CPECAHEH KHHECTHUCCKOM JHEPTHM TEIUIOBOTO MABIDKCHHSA MOJICKYd C a0COIMFOTHOH
TEMIEPATYPOH, MEPBBIM 3aKOH TEPMOAMHAMHKH, 3AKOH COXPAHCHHA JSJICKTPHUECKOTO 3apAda, 3akoH Kynowa, mpu 3toM
pa3myaTh CIOBECHYHO (DOPMyTMpPOBKY 3aKOHA, €T0 MATEMATHYCCKOEC BBIPOKCHHUEC W YCIOBHS (TpaHHIBI, 00IacTH)
MPUMEHHUMOCTH,

OOBSICHATh OCHOBHBIC NMPHHIMITEI ACHCTBHS MANIMH, MPHOOPOB M TEXHHYCCKUX YCTPOWCTB; PAa3IMYaTh YCIOBHSI HX
6€30T1aCHOTO HCIIOJIb30BAHUS B TIOBCCAHCBHOH KI3HH,

BBINOIHATE JKCIIEPUMCEHTHI IO HCCICAOBAHMIO (PM3MUCCKUX SIBJICHUH M IPOIECCOB C HCIONB30BAHHECM IPSIMBIX H
KOCBECHHBIX M3MEPEHHH, NPH 3TOM (HOPMYJIMPOBaThH IPOOJIEMy/3aqady M THIOTE3y YHUCOHOTO SKCIIEPHMCHTA, COOHpATh
VCTAHOBKY M3 MPEJIOKEHHOTO 000PY IOBAHI, IPOBOAMTE OTBIT B (DOPMY IMPOBATH BHIBOL,

OCYIIECTBILATh MPSIMbIC W KOCBEHHBIC M3MEPCHMS (PU3MUCCKUX BEJIMYHMH, IMPU 3TOM BBIOMPATh ONTHMAJBHBIN CIIOCOO
H3MEPEHUA H HCTIOIB30BATh H3BECTHBIC METOABI OLICHKH MOTPEMIHOCTEH H3MEPEHUN,

HCCIECIOBATh 3aBHCHUMOCTH MCXIY (PH3HYCCKMMH BEIMMHHAMHU C WCIOJIb30BAHHECM IPSAMBIX H3MEPEHHH, IPH 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl MOIYUCHHON 3aBUCHMOCTH (DM3HUCCKHX BEIMUIMH B BHIC TAONUI U
rpauKoB, AETATH BHIBOIBI IO PE3YIHTATaM HCCIICTOBAHI,



COOMFOIaTh MpaBmIa OC30MACHOTO TPYIA PH MPOBCACHUH HCCICA0OBAHUI B PAMKAX VICOHOTO SKCICPHMCHTA, YICOHO -
HCCICIOBATEIbCKOM ¥ MPOCKTHOH JAEATCIHHOCTH C HCIIOJB30BAHUECM M3MEPUTEIBHBIX YCTPOWCTB M J1abOpPaTOPHOTO
000py IOBAHHS,

pemarh PacuETHHIC 3aa4H C SBHO 3aJaHHOH (PU3MUECKON MOJEIBIO, HCIOIb3Y I (PH3MICCKHUE 3aKOHBI U MPUHIIUIIBL, HA
OCHOBE aHAJIM3Aa YCIOBHUSI 331441 BRIOMPATH (DH3HUCCKYF0 MOJICITb, BBIICILATH (DH3HUCCKUE BEMUUHbI H (POPMY JIbI, HEOOXOAMMbIC
I €€ PeIICHMS, TPOBOAUTD PACUETHI M OLICHUBATH PEATLHOCTD MOIYUCHHOTO 3HAYCHUS (PH3MHCCKOI BEIMIHHbI,

pemarh KaueCTBEHHBIC 33a4M. BBICTPAMBATH JOTHUYCCKH HEMPOTHBOPCYMBYIO LEIOYKY PACCYXICHHH C ONMOPOH HA
H3YUCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH M (PU3UUCCKUC SIBICHHU,

HCTOJB30BATh IIPH PCIICHUHA y‘{e6HI>IX 3a4a1  COBPCMCHHBIC I/IH(I)OpMaI.[I/IOHHI)Ie TCXHOJOTHH A1 IOHCKA,
CTPYKTYPHPOBAHHUS, HHTCPIPCTALMH W TMPCACTABICHHA YUCOHOH W HAYYHO-TIOMYJIAPHOH HH(OpMAIMH, MOTYYCHHOH U3
Pa3NMAUYHBIX UCTOUHUKOB, KPUTHYCCKH AHAIM3UPOBATh MOy YacMy 0 HHPOPMAIHIO;

TIPUBOJUTH MPUMEPHI BKIAAa POCCHICKHX U 3aPYOCKHBIX VUEHBIX-(DH3HKOB B PA3BUTHE HAYKH, OOBSICHEHHE TPOIICCCOB
OKPY>KAIOLIET0 MHPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCII0JIb30BaTh TCOPETHUCCKHUE 3HAHUS MO (PM3MKE B MOBCETHCBHOM >XKHM3HU 11 OOccHEeHCHHS OC30MACHOCTH IIPH
oOparueHun ¢ MpuOOpaMH M TEXHHUECKUMH YCTPOHCTBAMHE, 11 COXPAHEHHS 3I0POBbS W COOJIFOICHHIS HOPM IKOJIOTHUECKOTO
MOBEACHUA B OKPY>KAIOLICH cpene;

paboTaTh B TPYIIE C BBHINOJIHCHHEM PA3JIMUHBIX COIMANBHBIX POJCH, IUIAHMPOBATH PAdOTY TPYIIIBI, PALIOHAIEHO
pacIpeaciaTs 00s3aHHOCTH H INIAHHPOBATh ACATCILHOCTh B HECTAHAAPTHBIX CUTYALMIX, AICKBATHO OIICHUBATH BKJIA]T KAXKIOTO
W3 YYACTHUKOB TPYIIIIBI B PEIICHHE PACCMATPUBACMOM MPOOICMBI.

K ronmy oOyuenns B 11 k1acce mpeaMETHBIC PE3yIbTaTsl HA 0A30BOM YPOBHE JOLKHBI OTPAXKATh C(HOPMHUPOBAHHOCTH
vV 00y4arOIUXCsl Y MCHHH:

JIEMOHCTPHUPOBATh HA TPHUMEPAX PONb W MeCTO (pu3uku B (POPMHPOBAHHU COBPEMCHHON HAYYHOH KApTHHBI MHpA, B
Pa3BUTHH COBPEMECHHON TEXHUKH M TCXHOJIOTHH, B IIPAKTHYECKON JCATSILHOCTH JIFO/ICH, IIETIOCTHOCTD H €TUHCTBO (DH3HICCKOH
KapTHHBI MHPA;

VUHUTHIBATH TPAHULBI MPUMEHEHUS M3YUCHHBIX (DH3MUECKMX MOJCNCH: TOUCHHBIN IJCKTPUYCCKUHA 3apsia, JIy4 CBETA,
TOYCYHBIM HCTOYHHK CBETA, SIACPHAS MOJCIb aTOMA, HYKJIOHHAS MOJCIb aTOMHOTO SIIPA MPH PEIICHUH (DPH3HUCCKUX 331,

pacmo3HaBaTh (pu3HHECKUE SBJICHUS (TIPOIECCHI) M OOBACHATH HX HA OCHOBE 3aKOHOB HIICKTPOAWHAMUKA W KBAHTOBOH
(PM3UKM: 3IEKTPHYCCKAs MPOBOAMMOCTD, TEIUIOBOE, CBETOBOC, XMMHYECKOC, MATHHTHOC JCHCTBHUS TOKA, B3aMMOJCHCTBHC
MATHATOB, J3JICKTPOMATHUTHAS HHAY KW, I[efICTBHe MATHUTHOTO IIOJII HA NPOBOAHHUK C TOKOM H I[BI/DKYH.[I/IﬁCH 3apan,
JIEKTPOMATHHTHBIE KOJNEOAHWS W BOJHBL, MPAMOJIHHEHHOC pACIPOCTPAHCHHE CBETA, OTPAKCHHE, IPEIOMIICHILC,
uHTEpepeHms, TupPaKIH H NOIIPH3ALKS CBETA, AUCHEPCH CBeTa, (hoTornmekrpmucckuil s3gdekr (Poroaddexr), ceeToBOC
JABJICHHE, BO3HUKHOBCHHE JITHEHYATOTO CIIEKTPA aT0Ma BOAOPO/1A, ECTECTBEHHAS M HICKYCCTBCHHAS PATHOAKTHBHOCTS;

OIMMUCBIBATH H3Y'UCHHBIC CBOMCTBA BCIICCTBA (C-)J'IGI(TPI/I‘IGCKI/IG, MATHHATHBIC, ONTHYCCKHUC, JICKTPHICCKYH MPOBOAUMOCTD
Pa3NHUYHBIX CPEX) M NMCKTPOMATHAUTHBIC SBJICHHS (TIPOIICCCHI), HCHOMB3Y S (PH3MUCCKUE BEMMYMHBL. MCKTPHUCCKAHN 3aps, CHIa
TOKA, NMEKTPHUCCKOE HANPSDKEHHE, 3JICKTPUYECKOE COMPOTHBIICHHE, PA3HOCTh MOTECHINAJIOB, 3JCKTPOIBILKY A CHIIa, paboTa
TOKA, WHAYKIOHUA MArHUTHOTO IOJIA, CHJIA AMr[epa, CHJIa J'[opeHua, HWHOY KTUBHOCTD KATYIIKH, SHCPIHUA 3JICKTPHUCCKOTO H
MarHHTHOTO IIOJICH, IEPHO U YacTOTa KOJICOAHUIT B KOJICOATEILHOM KOHTYPE, 3apsA M CHJIA TOKA B IPOIIECCE TAPMOHHUCCKUX
3IEKTPOMATHHTHBIX KOJICOAHUH, (POKYCHOE PACCTOSIHHEC M ONTHYCCKAs CHJIA JHH3BL, IPH OIMCAHWH IPABIIIBHO TPAKTOBAThH
(pM3MHECKHIT CMBICI MCHOIB3YEMbIX BEIHMYMH, WX OOO3HAUCHUS WM CAWHHUIBL, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINEC TAHHYFO
(PM3MHECKY O BETMUMHY C APYTHMHU BETIHMIHHAMH,

OMMHUCBHIBATh H3YUCHHBIC KBAHTOBBIC SABJICHHA W TPOLCCCHI, HCIOJIb3YI (I)I/ISI/I‘IGCKI/IG BCIIMIHUHBI. CKOPOCTH
3JIEKTPOMATHHTHBIX BOJIH, JUJIMHA BOJHBI M YACTOTA CBETA, FHEPTHSA W UMITYIIbC (JOTOHA, IEPHO ITOJIYPachiaga, SHEPTHUS CBI3H
ATOMHBIX SAOCP, NMPH ONMHCAHWH NPABHJIBHO TPAKTOBATH (I)I/ISI/I‘IGCKI/Iﬁ CMBICJI UCHOJB3yCMBIX BCIHYHH, HX 0003HAYCHHUSI H
CAWHHUIEL, YKA3bIBATH (I)OpMyJ'IBI, CBA3BIBAKOINNC JAHHY IO (I)I/ISI/I‘IGCKYIO BCIMIHWHY C APYTUMHA BETHIHHAMHA, BEI'TUCIIITE 3HAYCHHUC
(pU3HICCKOH BCIIMIHHEL,

AHATTU3HPOBATH (I)I/ISI/I‘IGCKI/IG TPOUCCCHI U ABJICHUA, HCTOJIB3Y A (I)I/ISI/I‘IGCKI/IG 3aKOHBI X IIPUHIUIBI. 3aKOH OMa, 3aKOHBI
MOCJICIOBATEIFHOTO M TMAPAJUICIBHOTO COCAMHCHUS IPOBOJHHUKOB, 3aKOH J[koymai—JIeHna, 3aKOH 3JIEKTPOMArHUTHOH
HHAYKIWH, 3aKOH TNPSIMOJMHEHHOTO PACIPOCTPAHCHMS CBETA, 3aKOHBI OTPAKCHHS CBETA, 3AKOHBI TIPEJOMICHHUS CBETA,
ypaBHEeHHE OHHImTEHHA M1 (PoTO3(h(eKTa, 3aKOH COXPAHCHHUS IHCPTHH, 3aKOH COXPAHCHUS MMILYJIbCA, 3AKOH COXPAHCHH
JMEKTPUHECKOTO 3apsia, 3aKOH COXPAHECHHS MAcCOBOTO YHCIA, MOCTYJIAThl bopa, 3aK0OH pagHOaKTHBHOTO paciiaia, MPH 3TOM
pa3nuyaTth CIOBECHYHO (DOPMyJIHMpPOBKY 3aKOHA, €T0 MATEMATHUCCKOEC BBIPDKCHHEC W YCIOBHS (TpaHHIBI, 00IacTH)
NPUMCHUMOCTH,

OTPCACTIATH HAMPABJICHHC BEKTOPA HHAY KIIHH MATHATHOTO IO MPOBOIHUKA C TOKOM, CHIIBI AMIiepa U criibl JIOpeHIa;

CTPOHTH U OTHCHIBATH H300PAKEHAE, CO3AABACMOE INIOCKHM 3¢PKAJIIOM, TOHKOH JIMH30H;

BBIIMOJTHATh 3KCHNCPHUMCHTBI IO HCCICAOBAHUIO (I)I/ISI/I‘IGCKI/IX SIBIICHUU H IponcCCOB C HMCHOJb30BAHHUEM MPAMBIX H
KOCBECHHBIX M3MEPEHHH: IPH 3TOM (opMympoBaTh mpoOieMy/3amady M THIOTE3y Y4EOHOTO SKCIIEPHMEHTA, COOHMpPATh
VCTAHOBKY M3 IPEJIOKEHHOTO 000PY IOBAaHIS, IPOBOAMTE OIBIT M (DOPMY IMPOBATH BHIBOL,

OCYIIECTBILATh MPSIMbIC W KOCBEHHBIC M3MEPCHMS (PU3MUCCKUX BEJIMYHMH, IMPU 3TOM BBIOMPATh ONTHMAJBHBIN CIIOCOO
HU3MCPCHUA U HCTTIOJIB30BATH H3BCCTHBIC MCTOABI OLICHKH HOI’pGH.IHOCTGfI HSMepeHHfI;



HCCIICAOBATh 3aBUCHMOCTH (DH3HUCCKAX BEJIMUMH C HCHOJB30BAHACM MPSAMBIX H3MEPCHUIT: MPH 3TOM KOHCTPYHpPOBATh
YCTAHOBKY, (DHKCHPOBATH PE3YJIBTATHI MOJIYUCHHON 3aBHCHMOCTH (DH3HMUCCKUX BEIHUYMH B BHAC TAOMHI W TPAPHUKOB, ACTIATH
BBIBOJIBI IT0 PE3YIbTATAM HMCCIICIOBAHMS;

COOMFOIaTh MpaBmIa OC30MACHOTO TPYIA PH MPOBCACHUH HCCICA0OBAHUI B PAMKAX VICOHOTO SKCICPHMCHTA, YICOHO -
HCCICOBATETIbCKOM M MPOCKTHOH JEATEIBHOCTH C HCIIOJB30BAHUECM M3MEPUTEIBHBIX YCTPOWCTB M J1aOOpPaTOPHOTO
000py IOBAHHS,

pemaTh PacuETHBIC 3a0a4H C SBHO 33JAHHOH (DH3HYCCKOIH MOICTBIO, HCIIOMB3Y I (PH3MUCCKAC 3aKOHBI U MPHHLHAIEL, HA
OCHOBE aHAJIM3a YCIOBHSI 331441 BRIOMPATH (DH3HUCCKYF0 MOJICITb, BBIICILATH (DH3HUCCKUE BETMIHHBI B (POPMY JIbI, HEOOXOAMMBIC
JUTA €& peIICHMS, TPOBOANTD PACUETHI M OLICHUBATH PEATLHOCTD MOIYUCHHOTO 3HAYCHUS (PH3HMHUCCKOM BEIMIHHbI,

pemaTh KAaueCTBCHHBIC 330aYH. BBICTPAHBATH JOTHYCCKH HEMPOTHBOPCUHBYIO ICMOYKY PACCYKICHHH C OMOPOH Ha
H3YUCHHBIC 3aKOHbIL, 3aKOHOMEPHOCTH M (PU3UUCCKUC SIBICHHU,

HCTOJB30BATh IIPH PCIICHUHA y‘{e6HI>IX 3a4a1  COBPCMCHHBIC I/IH(I)OpMaI.[I/IOHHI)Ie TCXHOJOTHH A1 IOHCKA,
CTPYKTYPHPOBAHHUS, HWHTCPIPCTALMH H MPCACTABICHHA YUCOHON W HAYYHO-TIOMYJIAPHOH HWH(OpMAIMH, MOJTYUYCHHOH U3
PA3IHYHBIX HCTOYHHKOB, KDHTHYCSCKH AHATH3HPOBATH MOTYYACMY 0 HH()OPMALIHIO;

OOBSICHATD MPUHIUIBI JCHCTBHS MAIIMH, PUOOPOB M TEXHHYCCKUX YCTPOHCTB, Pa3InyaTh YCIOBHUS HX OC30IaCHOTO
HCIOJIB30BAHUA B HOBCGHHGBHOfI JKH3HH,

TIPUBOJUTH MPUMEPHI BKJIAIA POCCHHCKHX M 3apyOCHKHBIX YIEHBIX-(DH3UKOB B PA3BUTHUC HAYKH, B OOBICHCHHE ITPOIIECCOB
OKPY>KAIOLIET0 MHPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCII0JIb30BaTh TCOPETHUCCKHUE 3HAHUS MO (PM3MKE B MOBCETHCBHOM >XKHM3HU 11 OOccHEeHCHHS OC30MACHOCTH IIPH
oOparueHun ¢ MpuOOPaMK M TEXHHUECKHMH YCTPOHCTBAMH, U1 COXPAHEHHS 310POBbS W COONFOACHHUS HOPM IKOJOTHUCCKOTO
MOBEACHUA B OKPY>KAIOLICH cpene;

paboTaTh B TPYIIE C BBHINOJIHCHHEM PA3JIMUHBIX COIMANBHBIX POJCH, IUIAHMPOBATH PAdOTY TPYIIIBI, PALIOHAIEHO
pacmpeaenaTh 00A3aHHOCTH H IUNITAHUPOBATH ACATEIBHOCTh B HSCTAHIAPTHBIX CHTYAIHMAX, 4ICKBATHO OLCHHBATD BKJIA KAJKAOTO
H3 YYACTHAKOB IPYIIIBI B PSIICHHE PACCMATPHBASMOI IPOOICMBIL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne n/nn

HaumenoBanue pasaejioB u TeM
NPOrpaMMBbI

Ko/muecTBo 1acos

Bcero

Kontpoasusie
padoThI

IIpakTu4eckne
padoThI

JaerTponabie (udpoBLIc)
o0pazoBaTebHbIE PECYPCHI

Pazgen 1. ®DU3UKA U METO/JAbI HAYYHOT'O IO3HAHUA

1.1 ®u3HKa U METObI HAYYHOTO MO3HAHUS 2 buoore HOK
' ARLHAY https://m.edsoo.ru/7f41b£72
Hroro mo pazaeny 2
Paznen 2. MEXAHUKA
Bubdmorexa [IOK
2.1 K 5
HHEMATHIA https://m.edsoo.ru/7f41bf72
Bubdmoreka [IOK
2.2 7
Jluamitia https://m.edsoo.ru/7f41bf72
Bubdmaorexa [IOK
2.3 6 1 1
3aKOHBI COXPAHCHUS B MEXaHHUKE hitps://m.edsoo.ru/ 74 1bf72
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISAPHAA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJICKY JLIPHO-KHHCTHUCCKOH 9 | Bubamorexa LIOK
' TCOPUH https://m.edsoo.ru/7f41bf72
Bubdmaorexa [IOK
3.2 0] 10 1
CHOREL TRROAHHanREs https://m.edsoo.ru/7f41bf72
313 ArperarHble COCTOSHHS BEIICCTBA. 5 BbubmoTteka LIOK
’ ®a30BbIC MEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 24
Paznen 4. DJIEKTPOJIMHAMUKA
4.1 DICKTPOCTATHKA 10 1 buomorexa LIOK

https://m.edsoo.ru/7f41bf72
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Bubdmaorexa [IOK

42 PA3THIHBIX Cpeaax 12 https://m.edsoo.ru/7f41b£72
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68




11 KJIACC

Ko/m1ecTBo yacoB JJIeKTPOHHbBIE
Ne HaumenoBanue pasaesioB u TeM (mudpornie)
Konrpoasusie IIpakTn4eckne
n/m MPOTPAMMBI Bcero o0pazoBaTebHbBIC
padoThI padoThI
pecypcesl
Paznen 1. 2JJEKTPOJAUHAMUKA
11 MarsurHoe mojne. JIeKTPOMarHHTHAS 1 | 3 BbubmoTteka LIOK
’ HHTY KITHST https://m.edsoo.1u/7f41c97¢
Hroro mo pazaeny 11
Paznen 2. KOJIEBAHUA U BOJIHBI
’1 MexaHHYeCKUE B HIEKTPOMATHUTHBIC 9 | Bbubmoteka LIOK
’ KOJICOAHUS https://m.edsoo.ru/7f41¢97¢c
Bubdmorexa IIOK
2.2 M 5 1
CXaHAYCCKAC U HJICKTPOMATHHTHBIC BOJIHBI hitps://in.edsoo.m/TE41c97¢
Bubdmorexa [IOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97¢c
Hroro mo pazaeny 24

Pasaen 3. OCHOBBI CIEIIMAJIBHOM TEOPAHA OTHOCHUTEJIBHOCTH

11 OCHOBBHI CIICIHATTBHOH TCOPHH 1 | Bubmmorexa LIOK
' OTHOCHMTEILHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazaeny 4
Pasaen 4. KBAHTOBASA ®HU3UKA
bub OK
4.1 DIeMEHTHI KBAHTOBOM ONITHKH 6 h;p:;?;:ii. /T4 1e97c
Bubdmaorexa [IOK
42 CrpocHue aTo 4
TPOCHHE aToMa https://m.edsoo.ru/7f41¢97¢
Bubdmaorexa [IOK
43 A 5
TSR https://m.edsoo.ru/7f41c97¢




Hroro mo pazaeny 15

Pazgen 5. DJJIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKHN

51 DJIeMEHTBI ACTPOHOMHUH U aCTPO(PH3UKH 7 Buomorera LIOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHHUE
6.1 O0bo0maroree MOBTOPEHHE 4 iggg;ﬁiﬁi?:ﬂﬂ 1e9Tc
Hroro mo pazaeny 4
PesepBHOE Bpems 3

OBHIEE KOJIMYECTBO YACOB 10 ITPOT'PAMME 68
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