MUHHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUSA
POCCUMCKOM ®EJEPALIUU
denepajbHOE FOCYIaPCTBEHHOE OI0KeTHOE 00pPa30BaTe/ibHOE YUpeKIeHue

BbICIIEr0 00pPa30BaAHUSA

«JlarecTaHCKU# rocyJapCcTBeHHbII YHUBEPCUTET»

Qunuan JATI'Y 6 2. Xacasrwopme

PABOYASI ITIPOTPAMMA OBIIEOBPA3OBATEJIBHOM

YYEBHOM JUCLUATILIUHBI

OYA.10 «PU3UKA»

10 NMporpamMme NOArOTOBKHU cnenuaaucTon cpeanero 3sena (IIIMCC3) cpeanero
npo¢eccHOHATBHOT0 00pa30BaHNs

CrenanbHOCTh:

OO6yuenue:
VYposenb 0bpazoBanusi, Ha 0aze

koToporo ocsausaercs [IIICC3:

Kpanuduxanus:
dopma o0yueHHs:

38.02.01 Ikonomuxa u dyxezanmepckuii yuem
(no ompacnam)

no npozpamme 6a30801 NOO20MOBKU

OcHosHoe 0bwee obpazosanue

byxeanmep
Ounas, 3aoynas

Xacagropt 2023



Paboyas nporpamma o61eo6pasoBaTebHON AHCIHIIHHEL «DH3HKAY paspaborana
Ha OCHOBe TpeGoBaHuii DelepabHOr0 rocyaapcTBEHHOrO obpa3oBarebHOro
CTaHjapTa cpesHero obuero o6pasopanust (PI'OC COO) - [Tpukas Muno6pHayku
Poccuu ot 17 mast 2012 r. Ne413 (pen. ot 12.08.2022); 4. 6.1 c1.12 ®enepanbHoro
3aKoHa oT 29.12.2012 Ne 273-®3 «O6 o6pasoBanuu B Poccuiickoii Deneparun»
(pexn. or 04.08.2023) (c u3M. u 1I0m., BCTYIL B cuny ¢ 01.09.2023); ®enepansHoit
00pa3oBaTeIbHOM IIPOrpaMMBI CPEIHEro O6IIero obpazosanus (OOIT COO) -
Ilpukas MunnpocBemenus Poccun or 18.05.2023 No 371, ®enepansHOro
TOCYapCTBEHHOTO 00pa3oBaTebHOr0 CTAaHAApTa CPEXHEro PO EeCCHOHATIEHOTO
obpazosanus (PI'OC CIIO) mo crewmansrocTd 40.02.01 IlpaBo ¥ oprammzamnus
couankHOro obecnedenne — Ilpukas Munob6pHayku Poccum ot 12.05.2014 N
508 (pem. or 13.07.2021) mns peanusauM¥ OCHOBHOM npodecCHOHATBHO
obpasoBarensHO# nporpammsl CIIO Ha 6a3e 0CHOBHOIO obuiero obpazoBanus c
IOJTIy4EHHUEM Cpe/iHero ob1mero o6pa3oBaHusl.

Opranu3anus-pa3paboTdux:

Konnemx DenepansHOrO rOCYZIapCTBEHHOTO OI0KETHOTO
00pa3oBaTeNBHOTO  yYPEXIEHHUS  BBICLIErO obpasoBanust  «JlarectaHckuit
rocynapcTBeHHbINH yHuBepcuTe» (Komtemk JIIY)

Pa3paboTymk:
I'yiinanaesa T.A. - npenomaBarens co  cTaxeM Kadenpsl
CCTECTBCHHOHAYYHBIX ¥ TyMaHUTapHBIX uctuiuiue Komnemxa ®TBOY BO JITY.

PenienseHTrr;
I'yceiixanos M.I. — npenozasatens kadenper o6umeii ¢muxu ®I'BOY BO
ATY», 1.0-M.H., npodeccop.

Pabouas mnporpamma mHMCHMIIMHEI paccMOTpeHa U PEKOMEH/IOBaHa K
YIBEPHK/ICHUIO HA 3ace/laHMM Kadelpbl eCTECTBEHHOHAYYHBIX M TyMaHHTAapHBIX
aucruiuikH ot 25.08.2023, ITporokon Nel.

3aB. Kabeapoii ecTeCTBEHHOHAYYHBIX ¥ TyMAHUTAPHBIX JMCLATLTHH K.3.H., OLEHT
B/ Myprunosa K.M.

Paboyas nporpaMma JOUCHUIUIAHBI COrJIacOBaHa C ‘YQC6HO-M8TOHHQGCKHM
YIpaBJI€HHUEM

-

«29» aBrycra 2023 r. /)72'\

IIOAIIHCH




COJAEPXAHMUE:

1. HOSACHUTEJBHAS BAIIMCKA........cii e 3
1.1. O6aacTh NpUMEHEHHUS MPOTrPAMMBbI Y4€OHO! JUCHUIIIAHDBI .......ccooviivvenennns 3
1.2. Heaun v 3202491 YYEOHON TUCIMIIIIMHBI: ........vvvvieiiiiiieeessiiieeeessninneeessnnneeeesans 4

2. OBIIIASI XAPAKTEPUCTHUKA YYESHOM JJUCHUILJIAHEI ................... )

3. MECTO YYEBHOM JUCHUIIJIMHBI B YYUEBHOM ILIAHE.................... 7

4. PE3YJIbTATBI OCOBOEHUA YYEBHOM JUCIHUILIMHBI
(IMYHOCTHBIE, METANIPEeAMETHbIE U NIPEeAMETHbIE Pe3Y/IbTAThl 0CBOCHHSA

YUCOHOM IUCHMIITIMHBI)....cceeiiiiteieesiutteeeessannteeeessassneeeessassseeeesaansseeeessannneeeessnnsneeesssnnnes 8
5. COJJEPKAHUE YYEBHOM JUCHUMIITIAHBI ............coooovvvieeercserenn, 17
6. TEMATHYECKOE IIVIAHUPOBAHHE ..........cc.ooooiiiii e 32
7. YA EBHO-METOANYECKOE N MATEPI/I:AJII)HO-TEXHI/I‘IECKOE
OBECIHIHEYEHUE MPOI'PAMMBI YYEBHOU IMCIHUIIJIMHBI.................. 37
7.1 YYEBHO-METOANYECKOE OBECIIEYEHHUE ..................coovnieenen. 37
7.2 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ........................ 38

1. HOACHUTEJIBHAS 3AIINCKA.

1.1. Obs1acTh NPUMEHEHUA MPOTPAMMBI Y4eOHOH JUCHMILTHHBI

Oo6meoOpa3oBaTenbpHas ydeOHas aucuuiuinHa «®Du3nka» u3ydaeTcss B
Komnemxe AI'Y, peanusyromias mporpamMmy cpeaHero ooOIero ooOpa3oBaHHsS B
npeesax OCBOSHUSI OCHOBHOM Mpo¢eCCHOHATBHONW 00pa30BaTEIbHOM MPOTrpaMMBbl
Ha 0a3e OCHOBHOT'O 00IIEro 00pa30BaHUs IMPU MTOATOTOBKE CIEIIUAIMICTOB CPETHETO
3BEHA.

[Iporpamma mo ¢u3uke 0a30BOro YpOBHS Ha YpPOBHE CPEAHETrO OOIIETo
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJOXKEHHM W TpeOOBaHUM K pe3ysbTaTaM
OCBOCHHSI OCHOBHOM 00pa3zoBaTenbHON MporpaMmbl, npenctaBieHHbIXx B OI'OC
COO, a Takxke ¢ yuy€toMm (enepanpbHO paboueld MpPOrpamMMbl BOCIIHTAHUS H
KOHIICTIIINY TIpenoiaBanus ydeOHoro mpenmera «Dusmka» B 00pa3oBaTebHBIX



Opra”Hu3ausax Poccniickon ®enepanun, peanu3yrommnx OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanne mporpamMmbl Mo (pU3MKE HampaBieHO Ha (opMmupoBaHHE
€CTECTBEHHO-HAYYHON KapTHHBI MUpa oOydaromuxcs 1 KypcoB npu 0Oy4eHUH UX
¢u3zrke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIBbHOCTHOTO MOIXOJa.
[Iporpamma o ¢usuke coorBercTByeT TpeboBanusiMm OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METAIIPEIMETHBIM pe3yJibTaTaM O0yUYEHUs], a TaKkKe
YUUTBIBAET HEOOXOAMMOCTbh peaJU3aluu MEXIPEAMETHBIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMU YUeOHBIMU MpeAMETaMu. B Hell onpenesstoTcsi OCHOBHBIE
[IeTM M3y4deHus1 (PU3MKU HA YPOBHE CPEIHET0 O0IEero 00pa3oBaHus, TUIAHUPYEMBIC
pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: TUYHOCTHBIE, METAPEIMETHBIE, IPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[IporpamMma no (pu3sMKe BKIIOYAET:

* IUJIAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (pr3uku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJlaM O0yUYEHUS;
- cojepkaHue yueOHOTro npenMera «Pu3nka» 1o rogam oOy4eHHs..

1.2. Hean v 321244 y4e0OHOM JUCUUIJINHBI:

OCHOBHBIMHU 1IEJISIMU U3y4€HHUS PU3UKHU B 001IEM 00pa30BaHUHU ABJISIOTCS:

- (opmupoBaHue HHTEpeca M CTPEMJIEHUS OOYy4YalOIIMXCA K HAy4YHOMY
U3YUYEHUIO MPUPOJBI, PA3BUTHE MX HHTEIUIEKTyalbHBIX U TBOPYECKUX
CIIOCOOHOCTE;

* pa3BUTHE NPEJCTABICHUN O HAYYHOM METOE MO3HaHUS U (OPMHUPOBAHUE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKaOLUM SIBJICHUSIM;

 (hopmMupoBaHHE HAYYHOTO MUPOBO33PEHHUSI KAK PE3YJIbTaTa U3YYEHUSI OCHOB
CTPOEHHUS MAaTepuU U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

- (¢opMupOBaHME YMEHUN OOBSCHATH SBJICHHUS C HCIIOJIb30BAHUEM
(u3nyecKuXx 3HAHUI U HAyYHBIX J1I0Ka3aTEIbCTB;

- (opmupoBaHue mNpeaCTaBICHUNH O PO (PU3MKHU O Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHne 3TUX Leie oOecreuynBaeTcsl pelieHHeM CIeAYIoIUX 3a1a4d B

nporuecce u3yyeHus Kypca GU3NKH Ha YPOBHE CpeHEro o01iero oopa3oBaHus:
 npuoOpeTeHue CuCTeMbI 3HaHUI 00 0OIINX PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUsIX, BKIIOYAs MEXaHUKY, MOJEKYJISIPHYIO (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;



- (¢opMHUpPOBaHME YMEHUUW TNPUMEHATH TEOPETUUYECKUE 3HAHUS MJiA
OOBbsiICHEHUsI (PU3MYECKUX SBJICHWM B MPUPOAE U N1 NPUHATHA
MIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;

+ OCBOEHHE CNOCOOOB peEUIeHMs] pa3IMYHbIX 3a7ad C SBHO 3a/laHHOM
¢usnyeckoil MoIenblo, 3aJad, MNOAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3anue (pU3NYECKON MOJEINH, aleKBaTHON YCIOBHSM 331a4H;

+ TIOHMMaHHE€ (PU3NYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX ITPOLIECCOB, UX BIIMSHMS HA OKPYKAIOIIYIO
cpeny;

+ OBJIAJICHUE METOJAMHM CAMOCTOSITEIBHOTO IUIAHUPOBAHUSA WU IIPOBEIACHUS
(¢u3nYeCKuX HKCIEPUMEHTOB, aHaIW3a M WHTEpIpeTaruu WH(GOpMaIUH,
OIIPENIEIIEHNS JOCTOBEPHOCTH MOJYyYEHHOTO PE3YIIbTaTa;

 CO3JIaHUE YCIIOBHM JJIsl Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

2. OBIIIASI XAPAKTEPUCTUKA YYEFHOM JUCIUILIVHBI.

du3zrka Kak Hayka O HauOosiee OOIIMX 3aKOHax MPUPOIBI, BBICTyHas B
Ka4yeCcTBE y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxarorieM mupe. LlIkonbHbIN Kypce Pusuku — cucteMooOpasyronui
JUTSI €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MMOCKOIBKY (PU3HUECKHE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SBJICHUM, HU3Yy4aeMbIX XHUMHUEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomued. Vcrmosb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpeleNseT XapakTep U pa3BHUTHE
Pa3HOOOPA3HBIX TEXHOJIOTHH B c(hepe SIHEPTeTUKHU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA,
MOJYyYEHUsS] HOBBIX MATEPUANIOB C 3aJIaHHBIMH CBOWCTBAMHU U JIpyrux. M3ydenue
(GbU3UKN BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHOHAYYHON KapTUHBI
Mupa oOydaromuxcsi, B (GopMuUpoBaHHUE YMEHUW TNPUMEHATh HAyYHBIH METOJ
MO3HAHUS MIPHU BHITIOJTHEHUU UMH YYEOHBIX UCCIICIOBAHU.

B ocHOBY Kypca (pu3HKu 151 ypOBHSI CPEIHETO 00111ero 00pa30BaHus MOJ0XKEH
pAn ek, KOTOPhIE MOYKHO PACCMATPUBATh KaK MIPUHIIMIIBI €0 MOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3/iesioB (PU3MKHU, BKIHOYAET KaK
BOIIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOMN (DH3HUKHU.

Hoesn eenmepanuzayuu. B cooTBeTcTBUM € HEW Marepual Kypca (QU3MKU
oObeuHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIseTcS
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTE€pHUU, BEIIECTBE U
ToJIe.



Hoes eymanumapusayuu. EE peanuszanus MNpeAnonaracT HCIOIb30BAHUE
TYMaHUTapHOTO TOTEHIMana (hU3MYECKONH HayKH, OCMBICICHHUE CBA3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOINECTBA, a TAK)KE C MUPOBO33PEHUECKUMHU, HDABCTBEHHBIMH
Y DKOJIOTUYECKUMHU MTPOOJIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc Gu3uku npemoaaracT 3HaKOMCTBO
C IMHUPOKUM KPYTOM TEXHHYECKHUX W TEXHOJOTHYECKHX MPHIOKCHUIH H3yUeHHBIX
TEOPUI 1 3aKOHOB.

Hoes oxonocusayuu peamusyeTcs IMOCPEIACTBOM BBEJICHUS 3JIEMEHTOB
coJiepKaHusl, MOCBAIIEHHBIX 3KOJIOTHYECKUM ITPOOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTH, a Takke OOCYXIEHUs MpoOieMm
palMOHAIBHOIO IPUPOIONOIB30BAHUS U DKOJIOTMYECKON O€30MIaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3MKM Ha YPOBHE CpPEIHEro OOLIEero
oOpa3oBaHusl SBIAIOTCS (pu3nyeckue Teopuu ((hopMupoBaHHE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHHS (PU3HUECKOU TEOpHUH, POk (DyHAAMEHTANIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX IIPEICTABICHUSX O IPUPOJIE, TPAaHULAX IPUMEHUMOCTH
TEOPUM, JUIsl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-eSTENIbHOCTHBIN TOAX0 B Kypce (U3UKH peanu3yercs Ipexkie
BCEro 3a CYET OpraHu3alii SKCHEPUMEHTAIBHOM NIEATEbHOCTH O00YYaroluXCsl.
Ji1st 6a30BOr0 YpOBHA Kypca PU3UKH — 3TO UCIIOJIb30BAHUE CUCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPbIE B IPOrpamMme
no (¢u3uKe OOBEIUHEHBI B OOIIMN CIHMCOK YYEHHYECKHX MPAKTUYECKUX paboT.
Boigenenre B yKa3aHHOM TNI€pedyHE JaO0OpaTOpPHBIX pPadOT, MPOBOAUMBIX JUIs
KOHTPOJISL U OLIEHKH, OCYLIECTBIISIETCA YYaCTHUKAMU 0Opa30BaTeNIbHOIO Ipoliecca
UCXOJI1 U3 OCOOCHHOCTEW TMIAaHUPOBAHUS W OCHaIleHus kabunera Qusuku. [lpu
3TOM OOECHeurnBaeTCs OBJAJACHHE OOYYAIOUUMHUCS YMEHHUSIMU IPOBOJUTH
KOCBEHHbIE M3MEpPEHUs, HCCIECIOBAaHUS 3aBUCUMOCTEH (DU3UUYECKUX BEIUYUH H
IIOCTAHOBKY OITBITOB 110 TPOBEPKE MPEIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHKE yAEIsSeTCs PeHICHUIO paCYETHBIX U KaYeCTBEHHBIX 3aau.
[Ipu 3TOM AJ1 pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 33J]a4 C SIBHO 3a/1aHHOM
(¢u3nuecKol MOJENbl0, MO3BOJSIONIME MPUMEHSATh M3YyYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjenia Kypca, TaK U MHTETpUpYs 3HAHUS U3
pasHbIX pas3aenoB. [lJig KauecTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3a/laHusl Ha
OOBsICHEHHE MpOTEeKaHUs (U3NYECKUX SBICHUH M MPOLECCOB B OKpYXKarouieu
KWU3HU, TpeOyromme  BblOOpa  (U3MYECKOW  MOJAeNU IS CHUTyaluu
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusmu @I'OC COO k MaTepHaIbHOTEXHUYECKOMY
oOecreueHnto yuyeOHoro mpoiiecca 0a3oBblii YpOBEHb Kypca (PU3MKH Ha ypOBHE
cpenHero ooémero o0pa3oBaHUsA JOKEH HM3y4yaThCsl B YCIOBHUSX MPEIMETHOTO



KaOuHeTa (U3MKM WU B YCIOBUSAX HHTETPHUPOBAHHOIO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOI0 IMKIa. B xabunere Qu3uMKu NOKHO OBITH HEOOXOIHUMOE
nabopaTopHOe O00OpYyAOBaHUE JJIsl BBIIOJHEHHS YKa3aHHBIX B IMPOTpaMMe IO
¢u3MKe yUCeHUYECKUX MPAKTUIECKUX PabOT U JEMOHCTPALIMOHHOE 000pyI0BaHuUE.

JleMoHCTpalMOHHOE  00OpyAOBaHUE (QOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBbHON JOCTaTOYHOCTH U O0ECIEeYMBAET TMOCTAHOBKY
MEepEUYNCICHHBIX B TMporpaMmMe MO (pU3MKe KIIOYEBbIX JEMOHCTpAIM IS
UCCIICIOBAaHUST ~ M3y4YaeMbIX  SBJICHHA M  TPOLECCOB, HOMIHUPUYECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000OpymOBaHWE I YYCHHUYECKHX MPAKTUYCCKUX padoT
dopmupyeTcss B BHIE TEMAaTUYECKUX KOMIUIEKTOB M OOecleynBaeTcsi B pacuére
OJTHOTO KOMIUJIEKTa Ha JABYyX oOywaroumxcsa. TeMmaTuyeckue KOMIUIEKTHI
71a00paToOpHOrO 000PYyAOBaHUS JOJDKHBI OBITH IMOCTPOCHBI HA KOMIUIEKCHOM
MCIIOJIb30BaHUU AHAJIOTOBBIX M IUGPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

3. MECTO YUYEBHOM JJUCHHUILJIMHBI B YYEEHOM ILVIAHE

Mecro ¢usuxku B cucreme CIIO ompenpensercsa €ro mno3HaBaTEIbHBIM U
MHPOBO33PEHYECKUM 3HAUYCHHUEM, BOCIUTATEIBHBIM ITOTCHITMAIOM, BKJIAJIOM B
CTaHOBJICHHE JIMYHOCTH YelioBeka. Pu3nKa MpeCcTaBiIseT COOMPATENbHYIO KAPTUHY
KU3HU JIIOJIEH BO BPEMEHH, WX COIMAJIbHOTO, CO3HMIaTEeIHLHOTO, HPABCTBEHHOTO
ombiTa. OHAa CHIYXUT BaXHBIM PECYpCOM CaMOWICHTH(PUKAIUNA JIMYHOCTH B
OKpY>KaloIlleM COIIMyMe, KyJIbTYpHOU Cpelie OT YpOBHS CEMBbH N0 YPOBHS CBOEH
CTpaHbl U Mupa B 1eqoM. Pu3nKa JaeT BO3MOXKHOCTH MO3HAHMS W TOHUMAaHUSA
YesioBeKa M OOIEecTBa B CBSI3M IMPOIJIOT0, HACTOSIIET0 W Oyaymiero. YdeOHas
nucuuiuinHa  «@u3nka»  SBIsSETCS y4eOHBIM TPEAMETOM U3 00s3aTeIbHOM
npeaMetHord obnactu  «OOmectBeHHble Hayku» @OI'OC  cpemnero o00611ero
obOpazoBanus. B komnemxke 'Y, peamusyroiiero o0pa3oBaTeibHyIO Mporpammy
cpeaHero obmero oOpaszoBanus B mpenenax ocBoenus OITOII CIIO na 6ase
OCHOBHOTO 00I1Iero o0pa3oBaHus, yueOHas AucuUIUIMHA «Duzukay u3ydaeTcsl B
obmeoopazoBarenbHoM 1ukie yueOHoro miana OITOIT CITO na 6a3e 0CHOBHOTO
oO1ero oOpa3zoBaHus C MOydeHUuEM cpeaHero oobmero oopazosanus (IIIICC3). B
yuebHpix muaHax [IIICC3 mecto yueOHOM muctumiinHbel «Dusmkay— B cOCTaBe
00111e00pa30BaTeNbHBIX YUYE€OHBIX JUCHUIUIMH, (OPMUPYEMBIX H3 00s3aTeNIbHbBIX
npeameTHbix obsacteit ®I'OC cpeanero odiero 00pa3oBaHus, A CIICIUATBHOCTH
CIIO 38.02.01 DxoHOMUKa 1 OyXTanTepCcKuil y4eT (10 OTpacysim)



4. PE3YJIbTATBI OCBOEHUS YYEFHOM JUCIIUIIINHBI (TnuHOCTHBIE,
MeTanpeAMeTHbIE U NPeIMeTHbIe Pe3yJbTaThl 0CBOCHHUS Y4eOHOi
AUCHHUIINHBI)

OcBoenune ydeOHOTO TpeameTa «®Pu3mKa» Ha YpPOBHE CPEIHETO OOIIETro
obOpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIECYUTH JOCTHXKCHHUE CICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMHHOCTHBLIE PE3VYJIbTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS YUeOHOro npeameTa « OU3nKay JOJKHBI
OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHOW BHYTPCHHEW TMO3HMIIMEH JUIHOCTH, CHUCTEMON IICHHOCTHBIX
OpUEHTAllUM, TIO3UTUBHBIX BHYTPEHHHX  yOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, paCIIMPEHUE >KU3HEHHOTO
ONbITa M ONBITA ACATEIBHOCTH B MPOLECCE PEATM3alMK OCHOBHBIX HalpaBIICHUN
BOCIIUTATEIBHOU IESITEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:
c(hOpPMHUPOBAHHOCTh TPAKIAHCKONW TMMO3UIMUMU OOYYaIOIIErocsi Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJ€HA POCCUICKOTO OOIIECTBA; MPUHATUE  TPaJAUIIUOHHBIX
00111e4eI0BEYECKHUX T'YMaHUCTHUYECKUX U JEMOKPATUYECKUX LIEHHOCTEM;
TOTOBHOCTB BECTH COBMECTHYIO AESTENBHOCTh B HHTEPECAX IPAXKIAHCKOTO
oOlIecTBa, y4acTBOBaTh B CaMOYNPABICHUH B 00pa30BATEIbHON OpraHU3AllNH;
YMEHHE B3aMMO/ICIICTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
uX (QYHKIUAMH W Ha3HAYEHUEM; TOTOBHOCTh K TYMaHUTApHOW M BOJIOHTEPCKOM
JESITeTbHOCTH; 2) MATPHOTHYECKOT0 BOCTIMTAHUS :
c(hOPMUPOBAHHOCTh POCCHUMCKOW TpaxKAaHCKOW WACHTUYHOCTH, NaTPUOTU3MA;
IIEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM, IOCTHKEHUSIM
POCCUICKHMX YUYEHBIX B 00JIaCTH (PU3MKH U TEXHUKH; 3) TYXOBHO-HPABCTBEHHOTO
BOCIHMTAHMSA: C(OOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, OATUYECKOIO
MOBEJICHUS;  CIIOCOOHOCTh OILICHUBATh CHUTYAllMI0O U TMPUHUMATh OCO3HAHHBIC
pelIeHUs], OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YuCcJ€ B JICITENBHOCTH YYEHOTO; OCO3HAHHME JIMYHOTO BKJIaJla B IOCTPOCHHE
ycTOMYuBOrOo  Oymaymiero; 4) 3CTeTHYEeCKOr0 BOCHUTAHMS: OCTETUYECKOC
OTHOIIIEHUE K MHUPY, BKJIFOYAsi 3CTETUKY HAyYHOT'O TBOPUYECTBA,
npucymero Gpu3ndeckoi Hayke; 5) TPy10BOro BOCIMTAHMS : HHTEPEC K Pa3IHIHBIM
chepam npodecCHOHATBHON NESITEILHOCTH, B TOM YHCIIC CBSI3aHHBIM C (DM3UKOHN U
TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oynymie npodeccun u
peanu30BbIBaTh COOCTBEHHBIEC YKM3HEHHBIE IJIaHBI, TOTOBHOCTh U CIIOCOOHOCTH K
00pa30BaHUIO U CAaMOOOPA30BaHUIO B 00JIACTH



(GU3UKK Ha MIPOTSHKEHUU BCEH KU3HU; 6)
IKOJOTNYECKOT0 BOCTIMTAHUSA:
c(OPMHPOBAHHOCTD IKOJIOTHUECKON KyJIbTYphl, 0OCO3HAHHE TTI00aILHOTO
XapakTepa SKOJIOTMUECKUX MPpo0seM; TIaHUPOBAHKUE U OCYIIIECTBICHUE IEUCTBUH B
OKpY>Kalolle cpesie Ha OCHOBE
3HaHUA IEeNel YCTOMYMBOTO pAa3BUTHS UEJIOBEUECTBA;  PACIIMPEHHE OIbITa
JESITeIbHOCTH SKOJIOTMYECKOI HANpPaBICHHOCTH Ha
OCHOBE UMEIOLIUXCSI 3HAHUH 110 (husnke; 7)
LHEeHHOCTH HAYYHOI'0 MO3HAHUS:
c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpOBHIO pa3BUTUS (U3NYECKOM HAayKW; OCO3HAHHWE IICHHOCTH HAyYHOH
AESTeNbHOCTH, TOTOBHOCTh B TIpoliecce W3Y4YeHHS (DU3UKU OCYIIECTBIATH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh WHANBHIYAILHO U B TPYIIIIE.

METAIIPEMETHBIE PE3YJIbTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUS
Ba3oBble jiornyeckue aeiicTBUA:

CaMOCTOSATENbHO  (GOPMYJIMPOBaTh UM aKTyalu3UpOBaTh  MpoOiemy,
paccMaTtpuBaTh €€ BCECTOPOHHE; OMpPENeNsITh IENH JAeATEeIHHOCTH, 3a]1aBaTh
napameTpbl U KPUTEPUU UX
JOCTW)KEHUS, BBISBIISATh 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUS B PacCMaTPUBAEMBbIX
¢u3nuecKuX SBICHUSAX; pa3padaThiBaTh IUIAH PEIICHUS] MPOOJIEMBbI C y4ETOM
aHaIN3a UMEIOIIUXCS
MaTepUalbHBIX W HEMaTEPHAIBHBIX pPECYpPCOB; BHOCHUTh KOPPECKTHUBHI B

JeSATETLHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
IEJIsIM, OIICHUBATh PHUCKH TIOCIEACTBUN NEATETbHOCTH;  KOOPAMHUPOBATH H

BBITIOJIHATH PA00TY B YCIOBUAX PEATBHOTO,

BUPTYaJIbHOTO W KOMOWMHUPOBAHHOTO  B3aWMOJCHCTBHUS, pa3BUBATh

KpEaTHBHOE MBIIIICHUE TIPH PEIICHUN KU3HCHHBIX IMPOOIIEeM.

Ba3oBble ucciaenoBareabcKkue 1eHCTBUA:

BJIAJICTh HAYYHON TEPMUHOJIOTHUEN, KIIFOYEBBIMU IIOHATUSAMU U METOIAMHU
(u3nuecKoil HayKu; BIaJeTh HaBbIKAMH y4eOHO-UCCIEeI0BATEIbCKON U MTPOESKTHOM
NEeATeIbHOCTH B 00ylacT  (U3UKH, CHOCOOHOCTBIO H TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJOB pelIeHHs 3aad (GU3NYECKOTO COAEp KAHUS,
IIPUMEHEHHUIO PA3JIMYHBIX METOAOB IMO3HAHMS; BIAJAETh BUAAMH JAESATEIBHOCTH II0
MOJIYYEHHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETAIIMH, TPEOOPA30BAHUIO U IPUMEHEHHIO



B PA3IMYHBIX YUEOHBIX CUTYAIUSAX, B TOM YUCJIE TIPU CO3/IaHUU YICOHBIX MPOEKTOB
B 00y1acT! (DU3UKH; BBISIBISATH IPUUWHHO-CIIC/ICTBEHHBIC CBS3U U aKTyaIM3UPOBAThH
3ajady, BBIIBUTaTh THUINOTE3y €€ pelICHHs, HaXOAUTh AapTyMEHTBHI IS
JI0Ka3aTeIbCTBA CBOUX YTBEPXKICHUM, 3a/1aBaTh MapaMeTpPhbl M KPUTCPUHU PEIICHUS;
aHAJIM3UPOBATh TMOJYYCHHBIC B XOJI€ PEIICHUs 3a/Jaydl pe3yibTaTbl, KPUTHUECKU
OLICHHMBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX YCIOBHUSX;
CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTeIbHOM

JESATEIIBHOCTH, B TOM 4YHCJEC TMPU HM3y4YeHWW (U3HWKH; JaBaTh OIEHKY HOBBIM

CUTYaIHsIM, OIICHUBATh TPUOOPETEHHBIN OIBIT; YMETh NMEPEHOCUTH 3HAHUS TIO

¢dbur3uKe B IPaKTUUECKYI0 00J1acTh
KHU3HEACITSILHOCTH; YMETh HHTETPUPOBATh 3HAHUSI M3 PA3HBIX MPEIMETHBIX

oOJnacTelt; BBIIBUTATh HOBBIE UJCH, NIPEJIaraTh OpUrHHAIBHBIC MTOAXOIbI

Y PEIICHHS; CTaBUTh MPOOIEMBI U 33/1a4H, TOIMYCKAIOIINE

aJbTEPHATUBHBIC PEIICHMUS.

Pabora ¢ unpopmaumeii:

BJIA/IETh HABBIKAMU MONy4YeHHs] WH(OpManuu (HU3NUECKOTO COACPNKAHUS W3
UCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBIATh IOWCK, aHAIU3,
CUCTEMATHU3AIMI0 W WHTEPHpPETalui0 HH(POpMAIMK Pa3IUYHBIX BUIOB U (HOpM
MPEICTaBICHHUS; OLIEHUBAThH JOCTOBEPHOCTh MH(OPMAIINU; MCIOIB30BaTh CPEICTBA
WH()OPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEIIEHUN KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OpPraHU3AIMOHHBIX 3a/lad C COOJII0JIeHHueM TpeOOBaHMIA
SPrOHOMUKHU, TEXHUKU O€30MMaCHOCTH, TUTHEHBI, PeCypCcoCOepeKeHNs, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HWH(MOPMAIMOHHOW OE30MaCHOCTH; CO3[aBaTh TEKCTHI
(bu3nueckoro cojepkaHus B Pa3IMYHBIX (dopMarax ¢ Yy4ETOM Ha3HAUYCHUS
uHboOpMaIlMM U IICJICBOM  ayJ[UTOPUH, BHIOWpas ONTUMAIbHYIO (OopMy
MPE/ICTABIICHUS U BU3yaJIU3aIliu.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:
OCYUIECTBJISATH OOLIEHUE HA YPOKaX (PU3HKHU U BO BHE-YPOUHOU €SI TEIIbHOCTH;
pacno3HaBaTh NPEANOCHIIKA KOH(DIUKTHBIX CUTYalMid U CMATYaTh
KOHQIMKTBI, pa3BEPHYTO U JIOTMYHO U3Jaratb CBOIO TOYKY 3pEHUSA C
HCIIOJIb30BaHUEM
A3BIKOBBIX CPEACTB; MOHUMAaTh W MCIOJb30BaTh NPEUMYLIECTBA KOMAHIHOW U
VHABUIYAJIBHOU
paboThI; BHIOMPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUM C yU4ETOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEM Ka)XKJIOI'O0 YJICEHA KOJUIEKTHMBA; IPUHUMATh LIEJU
COBMECTHOM AEATEIBHOCTH, OPTaHU30BbIBAT U KOOPAWHUPOBATH JEHUCTBUSA IO €€
JOCTHKEHUIO: COCTABJIATH IUIAH JIEMCTBUM, PACIIPEAEIIATh POJIUA ¢ YYETOM MHEHUU
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YYaCTHUKOB, 00CYX/aTh pe3ylbTaTbl COBMECTHONW pabOThI, OIEHUBATh Kau€CTBO

CBOET0 BKJIAJIa U KAKIOI0 YYaCTHUKA KOMAH/IbI B

oOmMii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSM; MPEAJaratb HOBBIE MPOEKTHI,
OLICHUBATh UJEH C IMO3UIIMU HOBU3HBI,

OPUTMHAIBHOCTH, IPAKTUYECKOM 3HAYUMOCTH; OCYLIECTBJIATh IO3UTHUBHOE
CTPATETUYECKOE TIOBENCHHUE B PA3JINYHBIX

CUTYalUsIX, IPOSABIISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryJsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBHUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIIECTBIISITh MO3HABATEIBHYIO JEATEIHEHOCTh B OOJACTH
GU3NKK W aCTPOHOMHHM, BBIABISTH NPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3a/1auH; CAMOCTOSATEILHO COCTABIIATH IUIAH PEIICHUS PACUETHBIX H
KaueCTBEHHBIX
3a/1a4, TJIaH BBIMOJHEHHUS MPAKTHUYECKOM pabOThl ¢ YUYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI; JaBaTh OIICHKY HOBBIM CUTYAIIUSIM;
pacMpsTh PAaMKH YIeOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHUN; 1e1aTh
OCO3HaHHBIN BHIOOP, ApTyMEHTUPOBATH €r0, OpaTh Ha ceOs
OTBETCTBEHHOCThH 32 PEIICHHE; OIICHUBATh MPUOOPETEHHBIN OMBIT; CIIOCOOCTBOBATH

(GOpPMHUPOBAHUIO U MPOSBICHUIO IPYIUIINN B 00J1aCTH
(U3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, JIMOLIMOHAJILHBII HWHTE/UIEKT: [1aBaThb OIICHKY HOBBIM

CUTYaIHsIM, BHOCUTH KOPPEKTUBBI B JIEATEIHLHOCTD,

OIICHMBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BJQJICTh  HABBIKAMHM  TIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIIACMBIX JICUCTBUH W MBICIUTEIBHBIX TMPOIECCOB, HMX PE3yIbTATOB H
OCHOBAHWI; HCIIOJIH30BaTh MPUEMBI pedIeKCHH Il OICHKHA CHUTYyaIllH, BBIOOpA
BEPHOTO
pEIICHUS; yMETh OIICHUBATh PUCKU M CBOCBPEMEHHO MPUHUMATD PEIICHUS TI0 UX
CHUKEHUIO; MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIHU3E PE3yJIbTaTOB
NeATEIbHOCTH, TPUHUMATh CeOsl, TTOHMMas CBOW HEIOCTaTKW W JIOCTOMHCTRBA,

IPUHUMATh MOTHBBI M apPTYMEHTHI IPYTUX TIPH aHAJIU3€ PE3yIbTaTOB
NeSITeTLHOCTH; TIPU3HABATH CBOE MPABO M IIPABO APYTHUX HA

OIITUOKH.

B mporiecce moCTHKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI 110
busuke IS YpOBHS CpeaHEro o0mero o0pa3oBaHUsS y  OOydYaromuxcs
COBEPIIIEHCTBYETCS AMOITMOHAIIBHBIN WHTEJICKT, MIPEAMOIAT AFOIIHIA
c(hOpMHUPOBAHHOCTS:
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CaMOCO3HaHUs, BKJIFOYAIOLIET0 CIIOCOOHOCTh IOHUMATh CBOE IMOLMOHAIBHOE
COCTOSIHHE, BUJIETh HAIIPABJICHUS PAa3BUTHS COOCTBEHHON 3MOIIMOHAIBHON CEPHI,
ObITh YBEPEHHBIM B ce0€; caMOperyJIMpOBaHMs, BKIIOYAIOUIETO CaMOKOHTPOJb,
YMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJIEHUE, CIOCOOHOCTH
aJIalTHPOBATHCA K SMOIMOHATBHBIM M3MEHEHHUSIM U MPOSBIATH TMOKOCTH, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBALIMHM, BKJIIOYAIOUIEH CTPEMIIEHHE K
JOCTHIKEHUIO 1IEU U YCIIEXY, ONITUMU3M, HHULIMATUBHOCTb, YMEHHUE JCHCTBOBATH
UCXO/sI U3 CBOUX BO3MOYKHOCTEH; SMIIATHH, BKIIIOYAIOLIEH CLIOCOOHOCTh IOHUMATh
AMOIMOHAJIBHOE COCTOSIHUE JPYTUX, YYUTHIBATh €0 IPU OCYIECTBIECHUN OOIICHMS,
CIOCOOHOCTh K COYYBCTBHUIO M COINEPEKUBAHUIO; COLMUAIBHBIX HAaBBIKOB,
BKJIFOYAKOUIUX CIIOCOOHOCThH BBICTPAUBATH OTHOLIEHUS
C IPYTUMH JIOJIbMH, 3a00TUTHCA, TPOSIBIISITH HHTEPEC U Pa3peIiaTb KOHPIUKTHI.

[NPEIAMETHBIE PE3VYJIbTATEI

K koHiy oOyueHus 1ro cemecrpa mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTb CPOPMUPOBAHHOCTH Y O0YUArOUIUXCSI YMEHHIA:

JE€MOHCTPUPOBAaTh Ha MpPUMEpPAX poJib U MecTo (U3MKU B (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B PAa3BUTHUU COBPEMEHHOM TEXHHUKHA H
TEXHOJIOTMHA, B NPAKTHYECKOM JEATEIBHOCTH JIIOAEH; YYUTHIBATH TI'PAHMIIBI
OPUMEHEHUS U3YYEHHbIX (U3WYECKUX  MOJENEW: MarepualibHas  TOYKa,
UHepLUaabHasl CUCTeMa OTCY€Ta, a0COJIIOTHO TBEPJOE TEIO, WICAIbHBIN Tas,
MOJIEIN CTPOCHHMS Ta30B, KUAKOCTEW U TBEPABIX TEJ, TOYEUHBIM DJIEKTPUUECKUN
3apAl MpU pelIeHUHd (PU3WYECKHUX 3a/lay; pacro3HaBaTh (PU3WYECKHUE SIBICHUS
(mporieccbl) M OOBACHATH MX Ha OCHOBE 3aKOHOB MEXaHMKH, MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOEHHUs BEIIECTBA U AJIEKTPOAMHAMUKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JIBHXKEHHE, CBOOOTHOE MMAJIEHUE TE, IBUKEHUE
M0 OKPYKHOCTH, HWHepuus, B3auMmozeiicTBue ten, auddysus, OpOyHOBCKOE
IBUKEHHUE, CTPOCHUE JKUIKOCTEH M TBEPABIX TN, U3MEHEHUE 00bEMa Ten IMpH
HarpeBaHuM (OXJIAXKIEHHM), TEIUIOBOE pPaBHOBECHE, HCIApPEHHME, KOHJEHCalus,
IJIABJICHUE, KPUCTAIIN3ALUS, KUTICHHE, BJIAXKHOCTh BO3/1yXa, OBBIIICHUE JABJICHUS
raza Ipd €ro HarpeBaHUM B 3aKpPbITOM COCYZAE, CBI3b MEXKIy IapaMeTpamu
COCTOSIHMSA Ta3a B M30MPOLECCaX, JIEKTPU3ALMA TeEJ, B3aUMOJCUCTBHE 3apsALIOB;
ONMKCHIBATH MEXAHMYECKOE [BI)KEHUE, WCIOJIb3ys (U3NYECKHUE BEIUYUHBI:
KOOpAWHATa, NyTh, NEPEMELIECHHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, Cuia,
HMMITYJIbC Te€Jla, KWUHETUYECKas 3HEPrus, MOTEHIUAIbHAs JHEPIUs, MEXaHUYECKast
paboTa, MexaHMuYecKas MOIIHOCTb, IPH ONUCAHUM MPaBWIBHO TPAKTOBATh
(Gu3MUEeCKUil CMBICI HUCIHOJIb3YEMbIX BEIUYMH, UX OOO3HAYEHUS U EIUHUIIBI,
HaXOIuTh (OPMYJIbl, CBA3BIBAIOLIUE NAHHYIO (DU3UYECKYIO BEIUUYUHY C JAPYTUMHU
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BEJIMYMHAMU; OMTUCHIBATh U3YUYEHHbIE TEIJIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SIBJICHMUS,
UCTIONB3ysl (DU3WYECKUE BEIMYMHBL: JIaBJIEHWE Tra3za, TeMIeparypa, CpeIHss
KUHETHYECKasi HEPIUsl XaOTUYECKOTO JIBMXKCHHSI MOJIEKYJ, CPeIHEKBaIpaTHUHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHsISI SHEprus, padbora rasa,
KO(DPUITMEHT TMOJE3HOTO JCHCTBUS TEIUIOBOTO JBUTATENS; MPU OIHCAHUH
MPAaBWIBHO TPAKTOBaTh (DU3NUECKUN CMBICT UCIOIb3YEMbIX BEJIMYUH, HUX
0003HAaUEHUsS U E€JUHUIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIONIME JIAHHYIO
bu3nyuecKy0 BEIMYMHY C JAPYTMMH BEJIMYMHAM; OIHKCHIBAaTh H3Y4YEHHBIC
AJIEKTPUYECKUE CBOMCTBA BEIIECTBA M DJEKTPUYECKUE SIBICHUS (IPOLECCHI),
UCIIONB3Yysl (PU3NUECKHE BEIWYUHBI: DJICKTPUICCKUN 3apsifl, dICKTPUUECKOE TIO0JIE,
HAnpsDKEHHOCTh  TIOJIS,, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB; MpPU ONUCAHUU
NPaBUWIBHO TPaKTOBaTh (DU3UYECKUH CMBICI UCIHOJIb3YeMbIX BEJIMYUH, WX
0003HAYEHUsT W E€IUHUIIBI, YKa3biBaTh (POPMYJIbI, CBSI3bIBAIOIIUE JIAHHYIO
(GU3UYECKYI0 BEIUYUHY C APYTMMH BEIMYMHAMU, aHAIU3UPOBATH (DU3UUYECKUE
IPOLIECCHl U SIBJICHUS, HCHOJNB3Yysd (U3MYECKUE 3aKOHbI W TMPUHIIMIIBL 3aKOH
BcemupHoro TtaroreHusi, I, II wu III 3akoner HproTOHA, 3aKOH CcoXxpaHEeHUSA
MEXaHMUYECKON HHEPTUM, 3aKOH COXPAHEHHUS UMITYJIbCa, MPUHIUIT CYNEpPHO3UIINU
CUJI, TPUHIMIT PABHOIPABUS HWHEPUHUAIBHBIX CHUCTEM OTCU€Ta, MOJEKYJISPHO-
KHHETUYECKYIO TEOPUI0 CTPOCHUSI BELIECTBA, I'a30BbIE 3aKOHbBI, CBA3b CpPEIHEU
KMHETUYECKOW DHEPrUu TEIJIOBOTO  JBMIKEHUS MOJIEKYJI C  aOCOIIOTHOM
TEMIEpaTypoil, TMEpBbIA  3aKOH  TEPMOAMHAMUKH, 3aKOH  COXPaHEHHS
AJIEKTPUUYECKOTO 3apsiga, 3akoH KyioHa, Tpu 53TOM pa3iauyaTh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAKEHHE U YCJIOBHS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH; OOBSCHSATH OCHOBHBIC NPHUHIIUIBI JCHCTBUS MAIIWH,
MpUOOPOB W TEXHUUECKUX YCTPOMCTB; pa3iauyaTh YCJIOBUS UX OE€30MacHOro
WCTIOJB30BAaHUA B TIOBCEJHEBHOM JKU3HU;  BBINOJHITH OSKCIEPUMEHTHI IO
UCCJIEIOBAHNUIO (PM3UUECKUX SBJICHUM U MPOIIECCOB C UCIOIb30BAHUEM IPSMBIX U
KOCBEHHBIX M3MEPEHUH, Mpu 3TOM (GOpMYIHPOBATh MpolIeMy/3aqady U TUIIOTE3Y
y4eOHOT0 PKCIIEPUMEHTA, COOUpPaTh YCTAHOBKY U3 MPEJIOKEHHOTO 000PY10BaHUS,
MPOBOAUTH OMBIT ¥ (POPMYJIHUPOBATH BBIBOJIBI; OCYILIECTBIISATH MPSMbIE U KOCBEHHbIC
u3MepeHns (U3MUECKUX BEJIMYMH, MPU STOM BBHIOMPATh ONTUMAIBHBIA CHOCO0
U3MEPEHUsT W UCIOJIb30BaTh M3BECTHBIE METOJbl OICHKH IOTPEIIHOCTEH
U3MEPEHUM; HCCIe0BaTh 3aBUCUMOCTH MEXIYy (U3UYECKUMHU BEIUYMHAMHU C
WCIIOJB30BAaHUEM TMPAMBIX H3MEPEHUN, NMPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpOBaTH PE3YIHTATHI MTOJYYCHHOM 3aBUCUMOCTH (DU3UIECKUX BEIMYHUH B BUJIC
TabauI U rpaduKoB, JeJaTh BBIBOJABI 10 pe3yJbTaTaM UCCIEI0BaHUS; COOII0IATh
npaBuiia O€30MacCHOr0 TPyAa MPU MPOBEICHUM UCCIIEIOBAHUIN B paMKax yu4eOHOTO
AKCIIEPUMEHTa, Yy4eOHO-MCCIEOBATENCKON ¥ TMPOEKTHON JESITEIbHOCTH C
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MCIIOJIb30BaHUEM H3MEPHUTENbHBIX YCTPOWCTB U J1a0OpaTOPHOTO OOOPYyIOBAHMUS;
pemath pacu€THbIC 3a7a4d C SIBHO 33/JIaHHON (PU3UYECKOW MOJEIBIO, HCIOJb3Ys
(u3uUeckre 3aKOHbI U MPHUHIIMITBL, HA OCHOBE aHaJM3a YCIIOBHS 33aa4d BHIOMPAThH
¢u3udeckyro  MoJenb, BBIACNATH (U3NUYECKUE BEIMYUHBI U (OPMYIIBI,
HEoOXOoauMBIe AJisi €€ pelIeHHs], POBOAUTh PAacUYEThl U OLEHUBATH PEATbHOCTh
MOJIyYEHHOTO 3HAa4YeHMsI (PU3NYECKOM BEIMYMHBI; pEIIaTh KaueCTBEHHBIC 3aJauu:
BBICTPANUBATh JIOTHUECKU HEMPOTUBOPEUHBYIO LIETIOUKY PACCYKIACHUN C OMIOPOM Ha
M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

MCIIOJIb30BAaTh MPH PELICHUH YUYEOHBIX 3a]]a4 COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN U TPEACTABICHUS
y4yeOHOM W Hay4HO-TIOMYNAPHOW HH(OpMAIUKM, TOJYYCHHOM U3 Pa3TUYHBIX
MUCTOYHUKOB, KDUTHUECKH aHAIU3UPOBATh MOIy4aeMyl0 HH(POPMaLMIO; TPUBOJUTh
IpUMEpPHI BKJIaJJa POCCUMCKHUX U 3apyOECKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHUE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTUH; UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3ZHU
Uit o0ecriedeHus: 0€30MacHOCTH NP OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBaMH, JIJIsl COXPAHEHUS 3I0POBbS M COOIOCHUS HOPM 3KOJOTHYECKOTO
HOBEJICHUS B OKpYXalolleil cpezie; padoTarh B IPpyIIE C BBIMOIHEHUEM Pa3IMUHbIX
COLIMAJIbHBIX POJIEH, MIaHUPOBATh PadOTy IPyMIbl, PAllMOHAIBHO PACHPEENSTh
O0S3aHHOCTH U TIUJIAHUPOBATh JESATEIBHOCTh B HECTAHIAPTHBIX CUTYyAIHsIX,
aJICKBaTHO OIICHUBATh BKJIAQJ KaXXIOTO M3 YYAaCTHUKOB TPYMNBl B pPEIICHHE
paccMaTpuBaeMOn MPOOJIEMBI.

K xoHuy oOydyenuss 1ro cemecrpa npeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxkaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

JE€MOHCTPUPOBAaTh Ha MpPUMEpaX poJib U MecTo (U3MKu B (POpMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B PA3BUTHU COBPEMEHHOM TEXHUKU M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIbHOCTH JIKOJIEH, IETOCTHOCTh M E€IUHCTBO
bu3uYecKod KapTUHBI MHUpPA; YUYUTHIBATh TPAHUII MNPUMEHEHUS] H3YYEHHBIX
bu3nuecKux MOJeNIel: TOUYCUYHBIM SJICKTPUUYECKUN 3apsij, Jyd CBETa, TOUYCUHBIN
HMCTOYHUK CBETA, SAEpPHAs MOJAEIb aTOMA, HYKJIOHHAsI MOJIENIb aTOMHOTIO sJIpa IIPH
penieHn (pU3NYECKUX 3aJlay; paclo3HaBaTh (PU3MUYECKHUE SIBICHHS (IIPOLIECChI) U
OOBSCHATh MX Ha OCHOBE 3aKOHOB D3JEKTPOAMHAMHMKH M KBAHTOBOW (PHU3UKU:
JJEKTPUYECKAasl IPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE
NEUCTBUS TOKA, B3aUMOJECHCTBHE MArHUTOB, JJEKTPOMATHUTHAS WHIYKIIUSA,
NEUCTBUE MATrHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM W JBWKYLIMKCS 3apsl,
AJIEKTPOMArHUTHBIE KOJIEOaHUsI U BOJIHBI, IPSIMOJIMHEIHOE pacpOCTpaHEHUE CBETA,
OTpakeHUe, NpesroMieHue, UHTepdepeHuns, Audpakiuus U TMOJIpU3alus CBETa,
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nucnepcus cBera, poroanektpuueckuii 3hdexT (hoTorddexr), cBeToBOE NaBICHUE,
BO3HMKHOBEHUE JIMHEMYATOrO0 CIEKTpa aromMa BOJOPOJA, €CTECTBEHHAas W
UCKYCCTBEHHAsI PaJIMOAKTUBHOCTDb; OIHKCHIBATh HM3YyYEHHBIE CBOMCTBA BEIIECTBA
(37IeKTpUYECKHe, MAarHUTHBIE, OINTUYECKUE, JJIEKTPUUECKYI0 MPOBOJUMOCTD
pPa3IMUHBIX CpEN) U DJIEKTPOMArHUTHBIE SIBJICHUSA (TPOLIECCHI), MCIOJIb3Ys
¢u3znyecKkue BENUYMHBL: JJIEKTPUUYECKUIM 3apsij, CHJIa TOKA, JIIEKTPUUYECKOE
HampsDKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,  PA3HOCTh  MOTEHIUAJIOB,
ANEKTPOJBIKYIIAS CHUIIa, pad0Ta TOKa, MHIYKIMS MarHUTHOTO MOJIsl, chiia AMIiepa,
cuna JlopeHnia, ”HAYKTUBHOCTb KAaTYIIKW, SHEPTHSI JJIEKTPUYECKOTO 1 MarHUTHOTO
MoJieH, epHOJ ¥ YacToTa KojeOaHui B Kosie0aTeIbHOM KOHTYpE, 3apsijl U cujla ToKa
B IPOIIECCE TAPMOHUYECKUX IIEKTPOMATHUTHBIX KOJIeOaHUH, (POKYCHOE pacCTOSHHE
U OINTHYECKas CWJIa JMH3blL, IPU ONUCAHUM NPABUIBHO TPAKTOBATH (PU3MUECKUI
CMBICII HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHHS M EJAHHMIIBI, YKa3bIBaTh
(opMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMYMHY C JPYTUMU BEIIUYMHAMU;
OIUCHIBAaTh U3yYEHHbIE KBAHTOBBIE SIBJICHUS U MPOIECCHI, UCIIONb3Ys (PU3NUECKHE
BEJIMYMHBL: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJH, JJIMHA BOJHBI MU 4acTOTAa CBETA,
SHEPrUs U UMITyJIbC (POTOHA, MEPUOJ MOJTypaciaia, SHEPTUs CBSA3H aTOMHBIX SJIED,
IpU ONHCAHUM NPaBUIBHO TPAKTOBAaTh (U3HUYECKUH CMBICI HCHOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAYEHWs M €IMHUIBI, yKa3bIBaThb (OPMYJIbI, CBSI3bIBAIOLINE
JaHHYI0 (PU3UYECKYI0 BEJIMYUHY C JPYTMMM BEJIMYMHAMH, BBIYMCIATH 3HAUYECHUE
(u3nuecKoll BEIMYUHBI, AHATM3UPOBATh (U3UUYECKUE NPOLECCHl U  SBJICHMUS,
UCTIONB3ysl  (PU3MYECKHE 3aKOHbl W  OPUHOUNBL  3akoH Owma, 3aKOHBI
NOCJIENOBATENBHOTO U NapaJUIeIbBHOIO COEAMHEHUS TPOBOIHUKOB, 3aKOH JKOYyIIsI—
JleHnla, 3aKOH  DJJIGKTPOMAarHWTHOM  HMHAYKLIHMHM, 3aKOH  IPSIMOJMHENHOTO
pacnpoCTpaHEHUsl CBETA, 3aKOHbI OTPAXKEHUSI CBETA, 3aKOHBI MPETOMIICHHS CBETA,
ypaBHeHUEe OWHIITEHHA Mg (HOoTodPdeKTa, 3aKOH COXPAHEHHS] SHEPIUH, 3aKOH
COXpPAHEHUs MMIIYJbCa, 3aKOH COXPAaHEHHUsS JJIEKTPUYECKOTO 3apsiaa, 3aKOH
COXpaHEHUsI MacCCOBOI0 YMCIIA, IOCTYJIaThl bopa, 3aK0H paAMOaKTUBHOTO pacraja,
Py 3TOM pPA3IUYaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOEe
BBIPDA)KEHUE U YCJIOBHUS (TpaHUIbl, OOJACTH) MNPUMEHUMOCTH; OIPEAEISTH
HaIlpaBJeHUE BEKTOPA MHAYKIIMM MATHUTHOTO TOJIS TPOBOIHUKA
C TOKOM, cuJibl AMrnepa u cuiibl JlopeHua;

CTPOUTH U OMHUCHIBATh N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajioM,
TOHKOW JIMH30M; BBIMOJHATH S3KCHEPUMEHTBHI MO MCCIEIOBAHUIO (PU3NYECKUX
SBJICHUM U MPOLECCOB C MUCIOIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUM: NpHU
3TOM (OopMyIHpOBaTh MpoOiieMy/3aqady U THIOTE3y y4eOHOro 3KCIEepUMEHTa,
coOupaTrh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOpYyIOBaHUs, NPOBOAUTH OMNBIT U
(GopMyIHpOBaTh BBIBOJBI; OCYIIECTBIATH IMPSMbIE M KOCBEHHBIE HM3MEPEHUS
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(bu3HUecKNX BEIWYNH, MPU 3TOM BHIOMPATh ONTHMAJIBHBIA CIIOCOO M3MEpPEHUS W
WCIIOJTh30BATh U3BECTHBIE METO Bl OTICHKH MOTPEIIHOCTEN N3MEPEHMUIA; UCCITIE0BATh
3aBHUCHMOCTH (PU3NYCCKUX BEIUYHH C UCIOJIB30BaHUEM TPSIMBIX M3MEPEHUH: TIpH
3TOM KOHCTPYHpPOBaTh YCTaHOBKY, (HUKCHPOBATh pPE3yabTaThl IOTYyYECHHOU
3aBUCUMOCTH (PH3NYECKUX BEIMYMH B BUE TaOIHI] U TPa(UKOB, JEIaTh BHIBOBI IO
pe3ynbTaTaM HCCJIEeIOBaHus; COONIOaTh IMpaBuia OE30MacHOTO Tpyda IMIpH
NPOBEJCHUHM WCCIICOBAaHU B paMKax Y4eOHOTO OSKCIepUMEHTa, ydeOHOo-
UCCIICJIOBATEILCKOM M TPOEKTHOM  JEATETbHOCTH €  HCIIOJIb30BAaHHUEM
U3MEPUTEILHBIX YCTPOUCTB | JIAOOPATOPHOTO OOOPYAOBAHUS; PEIIaTh PacUETHRIC
3aJ1auu ¢ SBHO 33JIaHHON (DU3UIECKON MOJIETIBIO, UCTIONB3YS (PU3UICCKUE 3aKOHBI U
NPUHIMITEI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4ll BRIOMPATh (PH3UYECKYIO MOJEIIb,
BBIICNIATh (PU3MYECKUE BEIUYMHBI U (POpMYJIbl, HEOOXOAUMBIE ISl €€ penieHus,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATLHOCTH IMOTYYCHHOTO 3HAYEHUS (PU3UICCKOM
BEIIMYMHBI, peEIIaTh  KAdyeCTBCHHBIC  3aJayd:  BBICTPAWBATh  JIOTUYECKH
HEMPOTHUBOPEUYMBYIO IEMOYKY PACCYXKIACHUI C OMOpOMl Ha H3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUECKHE SIBICHMUS;

HCITOJTh30BAaTh NP PEIICHUH YUeOHBIX 3a7a9 COBPEMEHHbBIC HH(POPMAITMOHHBIC
TEXHOJIOTUU JJISl TIOWCKA, CTPYKTYPHUPOBAHWS, MHTEPIIPETAIIUN W TIPEIACTABICHUS
y4eOHOM ¥ HAy4YHO-TIONMYJISIPHON WHGOpMAINK, TOJIYYEHHON W3 pPa3IM4HbIX
MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJydyaeMylo UHPOpMaIUIO; OOBICHSITH
MPUHITUIIBI ACHCTBUSA MAaIWH, TPUOOPOB W TEXHUUYECKHX YCTPOWCTB, pa3inyaTh
ycioBHsl MX 0O€30MMacHOTO HCIIOJIb30BaHUSI B TOBCEAHEBHOHN >KM3HU; TPUBOIUTH
MIpUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCIKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKA W TEXHOJIOTHH; WCIOJB30BaTh TEOPETHUCCKUE 3HAHWS 10 (U3HKE B
MOBCEIHEBHON KU3HU JUIsi OOecredeHus: OEe30MacHOCTH Mpu OOpalieHuu ¢
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, HJisi COXpaHEHUS 370pOBbI U
COOJTI0O/IEHUST HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKpYKaroliei cpene; paboTaTh B
TPyIIe C BBIMOJHEHUEM PA3JIMYHBIX CONUAIBHBIX POJIeH, TUIAHUPOBATh PabOTy
TPYIIIBI, PAITMOHAIEHO PACIIPEACIIATh 00sI3aHHOCTH U TIJIAHUPOBATH JACATETHHOCTD B
HECTaHJAPTHBIX CUTYaIMUsIX, aJIEKBATHO OLICHUBAThH BKJIAJl KAXKJIOTO U3 YYACTHHUKOB
TPYIIIBI B pEeIICHUE PaCCMAaTPUBACMOU MTPOOJIEMBI.
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5. COAEP)KAHUE YYEBHOU JUCIIATIIVHBI

1 CEMECTP

Pa3nen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IIO3HAHUSA

®u3nka — Hayka o npupoe. HayuHbie MeTOAbI MO3HAHUS OKPYKAKOIIETO MUPA.
Ponb skciepuMeHTa U TeOpUU B MPOIECCEe MTO3HAHUS TPUPOIbl. DKCIIEPUMEHT B
busuke.

MopenvupoBanue (pu3anyeckux sBJICHUM U mpoiieccoB. HayuHble TUMOTE3HI.
duznyeckre 3aKOHbl U TEOpUHU. ['paHUIlbl MPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
[IpyHLIMI COOTBETCTBUS.

Ponbp u mecto ¢usuku B HOpMHpPOBAHHH COBPEMEHHOW HAy4HON KapTHHBI
MHPA, B IPAKTUYECKON JEATEILHOCTH JIFOJCH.

Jlemoncmpayuu

AHanoroBele W HHUQPPOBBIE HU3MEPUTEIbHBIE TMPUOOPHI, KOMIIBIOTEPHBIC
JNATYUKHU.

Pas3nen 2. Mexanuka
Tema 1. Kunemamuxa
Mexannueckoe IBHKeHUE. OTHOCUTEIHLHOCTh MEXAHHUYECKOTO JIBUKCHUS.

Cucrema orcuéra. Tpaekropusi.

[Tepememnienue, CKOpPOCTh (CpelHSII CKOPOCTh, MI'HOBEHHAs CKOPOCThb) U
YCKOPEHHE MATepUAIbHOM TOYKH, MX MPOCKIMH HAa OCU CHCTEMBbI KOOpIWHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSIMOJIMHEIHOE NBIKeHue. [ 'paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHUsI, MyTU U MepeMeILCHUS
MaTepUalIbHON TOYKU OT BPEMEHH.

CBobOosHOE TIasieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpusonunenHnoe nsuxenue. JBukeHrne MaTtepuaibHOU TOUKH 110 OKPYKHOCTH
C TIOCTOSIHHOM IO MOJYJI0 CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEWHAsT CKOPOCTb.
ITepuon u wactora obparienus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHuyeckre yCTpOCTBA W NPAKTHUYECKOE MPUMEHEHHUE: CIHIOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenbs cuctembl OTCYETA, WIUIIOCTPALMS KUHEMAaTUYECKUX XapaKTePUCTHK
JBH>KCHUSL.

[IpeoOpazoBanne IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3peKEHHOM MPOCTPAHCTBE.
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HaGnronenue aBuxeHus Tena, OpPOIIEHHOTO TOJ YIIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

Hanpagnenune ckopoctul pu ABUKEHUH O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne HEPaAaBHOMEPHOIO IBHIKEHUS C LIEJNBbIO ONPEACICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOMIEHHS MEKTY ITYTSAMU, IPOUJICHHBIMU TEJIOM 32
NOCJIEN0BATENbHBIE PABHBIE IPOMEKYTKH BPEMEHU MPH PAaBHOYCKOPEHHOM
JBWKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenune aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocurensHOCcTH  ['amunes. IlepBeii  3akoH  HproToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cyneprosunuu cuii. Bropoit 3akon Herotona st
MaTepuaabHON TOUku. Tpernit 3aKkoH HproTOHA 111 MaTEpUATIbHBIX TOYEK.

3akoH BcemupHoro TtiaroteHus. Cuna Tsbkectu. llepBas kocMuueckas
CKOpOCTb.

Cuia ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (mokosi, ckosibxxenus, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJBXKEHUS U cuiia TpeHus okost. KoadduuneHt tpenus.
Cuita conpoTUBIICHUS IPY IBUKEHUHU TEJIA B )KUJIKOCTH WM rase.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpaimieHus. I[liedo cuibl. YcioBust
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: MOIIINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepUUM.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akon HerotoHna.

U3smepenue cui.

CroxeHue CHIL.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.
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Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Nzyuenne aBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.

Hccnenopanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3ZHUKAIOIIMX B IPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

UccnenoBanne ycioBUM paBHOBECUS TBEPAOrO TeENa, HMEKOIIETO OCh
BpAILCHHUS.

Tema 3. 3akonvl coxpanenus ¢ mMmexanuke

Nmnynbc marepuanbHOM TOYKM (TeNla), CHUCTEMbl MaTepUabHBIX TOYEK.
WMty nbC CHIIBI 1 I3MEHEHHUE UMITYJIbCa TeJla. 3AKOH COXPAHEHHSI UMITYJIbCA.
PeaktnBHOE nBUXEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunetnueckass sHeprus marepuaibHOl TOoukH. Teopema 00 W3MEHEHHH
KUHETUYECKON YHEPTUMU.

IToreHunanbHas JHEPrus. IToreHunanbHas JHEPIus yIpYyro
nehopMUPOBaHHOM NPYKUHBL. [loTeHIMaIbHAS SHEPT U Tela BOJIU3U OBEPXHOCTH
3eMIIH.

IloreHnIMaNbHBIE W HENOTCHUHMAIbHBIE  CHJIBL. Cesi3b pabOTHI
HETIOTCHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW SHEPTUN CUCTEMBI TEI.

3aKOH COXPAaHEHMSI MEXaHUUYECKOW SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckre yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexon MOTeHIMATLHON YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHnue aOCOIOTHO HEYNpPYroro yaapa € MOMOIIbIO JABYX OIMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI ¢ U3MEHEHHUEM MEXaHUYECKON SHEpruu
TEeJIa Ha IIPUMEpe PACTIKEHUS PE3UHOBOIO JKI'yTa.

Pasznen 3. MousekyasipHas pu3nKa 1 TEPMOAUHAMHUKA
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU MeopUun

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBxkenue. uddysus. Xapakrep BIKEHHUS WU
B3aUMOJICVCTBUS YaCTHI[ BeElIeCTBAa. MOJIEIM CTPOCHUS Ta30B, XUJIKOCTEH U
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TBEPABIX TeJ M O0OBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pasmepsl MoJiekyJl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u €€ usMmepenue. lllkana remnepatyp
Llenbcus.

Mopens naeanbHoro raza. OCHOBHOE YpPaBHEHUE MOJIEKYISPHOKMHETUYECKON
TEOpUHM HJACABHOrO ra3za. AOCONIOTHas TeMmIlepaTypa Kak Mepa CcpeaHei
KMHETUYECKOW 3HEpPruM TEIUIOBOrO JBHKEHHA 4dactull raza. lllkama temmeparyp
KensBuna. T'a3oBeie 3akoHbl. YpaBHeHue MenneneeBa—Kiamneiipona. 3akoH
HanpToHa. WM3ompolecchl B HACATBHOM Ta3€e C IOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe MpencTaBIeHUE H3OMPOIECCOB: M30TEpMa, H30X0pa,
n3zo0apa.

TexHuueckue yCTpONCTBAa M IPAKTHYECKOE NPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHCKPETHOE CTPOCHHE BellecTBa, (oTorpaduun
MOJIEKYJI OPraHUYECKUX COECUHEHUM.

OnbITel 110 1P PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OneIThI, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMMOJECHUCTBUA.

Mopaenb, WTIOCTpUpYOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUS WICAIBHOIO Trasa,
U30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

OmnpeneneHre Macchl BO3[yXa B KJIACCHOW KOMHATE€ Ha OCHOBE U3MEPEHHI
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXTY ITapaMeTpamMHu COCTOSIHHSI Pa3pesKeHHOIO
rasa.

Tema 2. OcHoevl mepmoouHaMuKu

TepMoanHamMuueckass cucreMa. BHYTpeHHss SHEprusi TEpMOAMHAMUYECKOU
CUCTEMBI U crlocoObl €€ n3MeHeHus. KomuuectBo TemaoTel U pabora. BHyTpeHHsIs
SHEPrusT  OJHOATOMHOIO  HWJealdbHOro  raza. Buasl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4eHHUE. Y IelbHas TEIUIOEMKOCTh BEUIECTBA.
KonuyecTBo TemnoTsl npu Terionepeaaye.

[Tonsitue 00 aamabatHoM mporiecce. [lepBbIii 3aK0H TEPMOIUHAMUKH.
[IpuMeHeHre MEepBOro 3aKOHA TEPMOJMHAMMKHM K H3ompoleccam. ['paduueckas
WHTEepHIpeTanus paboThl Tasa.
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Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh MpoiieccoB B MPUPO/IE.

TerutoBele  mamubbl.  [IpyuHOWNBI  OEUCTBUS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3oBanus HHEpruu B TEIIOBBIX MamuHax. KosdduuueHnt mnomeznoro
nevctBug TtemioBol MmamuHbl. [ukn KapHo u ero kodp@uiueHT Mmose3Horo
ACUCTBHS. DKOJIOTUYECKUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckue ycTpoWcTBAa M MNPAKTHUYECKOE MPUMEHEHHWE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH SHEpPTrUM Tella MPU COBEPIICHUH PAOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBaHue s¢upa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIINS ).

W3MmeHeHre BHYTpEeHHEHN 3Hepruu (TeMIeparypsl) Tella Ipy TeIuionepeaaye.

OnbIT 0 a1Ma0aTHOMY PACIIMPEHUIO BO3AYyXa (OMBIT C BO3YIIHBIM OTHHUBOM).

Monenu napoBoil TypOUHBI, TBUTATENsl BHYyTPEHHETO CrOpPaHusl, pEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Aepecammnsvie cocmoanus eeuwyecmea. Dazosvie nepexoovl
[TapooOpazoBanue u konjaeHcanusd. Mcnapenue u kumneHue. AOCONIOTHASA U

OTHOCHUTEJIbHAA BJIAXKHOCTh BO3Ayxa. HacblllleHHBIM mMmap. YaenbHas TeIaoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucraminueckue u aMoppHbie Tena. AHU30TPOIUS CBOKCTB
kpuctaioB. JXunkume xpuctamisl. CoBpeMeHHbIe Marepuanbl. [lnaBneHue u
KpUCTaJUIU3aIus. Y iefibHas TeruioTa miasieHus. Cyoaumarnus.

VYpaBHeHue TEMI0BOrO OanaHca.

TexHudeckre yCTpOWCTBA M MPAKTHYECKOE TPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU TOJTYUYECHUS COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOJlCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Crioco0Obl U3MepeHUs BIAXKHOCTH.

Habmronerne HarpeBaHus M IUIABJICHUS KPUCTANIMYSCKOTO BEIICCTRA.

JleMOHCTpanusi KpUCTaioB.

Vuenuuecxuii sxcnepumenm, 1abopamopuvle pabomeol

N3mMepenre OTHOCUTENBHOW BIAKHOCTH BO3yXa.

Paznen 4. DiaekTpoguHaMuKa
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Tema 1. dnekmpocmamuxa

DnexTpuzanys Ten. IAEKTPUUEeCKUi 3apsia. [[Ba Buaa aIeKTpUUecKuX 3apsiaoB.
[IpoBOOHWKM,  JOWPNEKTPUKA W TMOJYNPOBOJHHMKHA. 3aKOH  COXPaHEHHUS
ANEKTPUYECKOTO 3apsaa.

B3aumogeiictBue 3apsiioB. 3akoH KynoHa. TodeuHbIi 3IE€KTpUUYECKU 3apsii.
Onextpuyeckoe tmone. Hanpsok€HHOCTh  3iekTpuueckoro moss. [IpuHimn
CYHEPHO3ULINH BJIEKTPUUECKUX MOJel. JIMHUM HanpsKEHHOCTU AJIEKTPUYECKOTO
TTOJISL.

Paborta cun snexrpocratudyeckoro notis. [lorennuan. Pa3HocTh MOTEHIIMANIOB.
IIpOBOOHMKM M JAUDIIEKTPUKU B JJIEKTPOCTATHYECKOM IOJe. JludnexkTpuyeckas
ITPOHUIIAEMOCTb.

OnextpoémkocTs. KoHeHcaTop. DIEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJAEHCATopa.

TexHuyeckne yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTATHUYECKasl 3allliTa, 3a3eMJICHHE 3JIEKTpOonpuOOopoB,
KOHJICHCATOp, KOIMPOBAJIbHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS AIIEKTPOMETPA.

B3anmonenicTBre HadIEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3APSIKEHHBIX TEIl.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAIn
IJJACTHH, PACCTOSHUS MEXKY HUMHU U JUAJIEKTPUYECKONW MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DNEKTPUYECKUN TOK. Y CIIOBHSI CYLIECTBOBAHUS IEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuna Toka. [locTOSIHHBIN TOK.

Hanpsixenune. 3akon OMa 114 yyacTKa L.

DNEKTPpUYECKOE CONPOTUBIIEHHE. YIEJIbHOE CONPOTHBJIEHUE BEILECTBA.
ITocnenoBarenbHOE, TApaIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

Pabora nsnextpuueckoro Toka. 3akoH JDkoyms—Jlenna. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTpoABMKYLIAsl CUjla U BHYTPEHHEE COINPOTHBIICHHE HCTOYHMKA TOKAa.
3akoH Oma 15 OJTHOM (3aMKHYTOM) 3JieKTpuyeckoi nenu. Kopotkoe 3aMbIkaHUeE.
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ONEKTpOHHAasT  MPOBOAUMOCTH  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COMNPOTHUBJICHUSI METANIOB OT Temneparypbl. CBEepXIIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHas u npUMecCHass  MPOBOAUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBoHUKOBEIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax MW  paciulaBax  AJIEKTPOJIUTOB.
DNEKTPOIIUTHYECKAS TUCCOMALUs. DIEKTPOIIN3.

DnekTpudeckuii TOK B raszax. CamMOCTOSITENbHBII U HECAMOCTOSTEIbHbBIN
paspsaa. Monunus. 11nazma.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIIepMETp,
BOJIBTMETP, PEOCTaT, WCTOYHUKH TOKA, DJIEKTpOHArpeBaTelIbHbIE TPUOOPHI,
ANIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBINH JHO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN IHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTh COMPOTUBJICHUSI IUJIUHIPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TTOIIA/IY TTOTIEPEYHOTO CEUCHUS U MaTepralia.

CMelnraHHoe COeIMHEHUE MTPOBOIHUKOB.

[IpssMmoe wu3MepeHue SIEKTPOABMKYIIEH cuibl. KoOpoTkoe 3amblkaHue
rajbBaHUYECKOTO PJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCThH CONIPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psn 1 mpOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSISE TPOBOAUMOCTD AUO/A.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomul U3yuenue

CMEIIaHHOTO COEANHEHUS PE3UCTOPOB.

N3MmepeHne 3eKTPOABMKYIIEH CHIIBI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUSI.

HaOmnronenue anextposusa.

MexknpeaMeTHbIE CBS3H

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBIISIETCS C
YYETOM COAEpKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMud MaTE€MaTHKH,
OMoNOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonwsimusi, CB3aHHBIE C MU3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJIICHUE, HAY4YHBIM (akT, rumores3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHUE.

Mamemamuxa: pelmieHue CUCTEMbl ypaBHEHWH, JIMHEWHAs (QYHKIUS,
napabona, runepoosa, ux rpaduK U CBOMCTBA, TPUTOHOMETPUUYECKHUE (HYHKIIUU:
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CHUHYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC, OCHOBHOC TPUI'OHOMCTPHUICCKOC TOKICCTBO,
BCKTOPbI U UX IMPOCKIHWHU HA OCU KOOPAWHAT, CJI0KCHUC BEKTOPOB.

buonocusa: mexannueckoe ABUKEHHUE B XKUBOU mpupoje, nuddysus, ocMoc,
TEII000MEH JKMBBIX OPTaHM3MOB (BHJIbI TEIUIONEpPEaud, TEIJIOBOE PaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MacCa, TEIIOBBIE CBOMCTBA TBEPABIX TEII, )KUIKOCTEN U Ta30B,
AJIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  AJEKTPOJMTHYECKAs  AUCCOLHAIMA,
rajibBaHHuKa.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHUE JBHKEHHUA C HCIOJB30BAaHUEM MEXAHH3MOB,
y4€T TpPEHUS B TEXHUKE, NOAIIMIHUKH, HCIOJIb30BAHUE 3aKOHA COXPaHEHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JpYyrue), JABUTATEb BHYTPEHHETO
cropanusi, naposasi TypOuHa, OBITOBOM XOJIOAWJIBHUK, KOHIUIUOHED, TEXHOJIOTUN
MOJIy4YeHUS] COBPEMEHHBIX MAaTE€pUaloB, B TOM YHUCJIE HAaHOMATEpPHAIOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUYECKAsl 3alllUTa, 3a3€MJICHHE JJIEKTPOIPUOOPOB,
KCEpOKC, CTPYHHBIH HPUHTED, AJNIEKTPOHArpeBaTEIbHbIC npuOopBHl,
AJIEKTPOOCBETUTEBHBIE MPUOOPHI, rajbBaHUKA.

Paznen 4. JDjaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[ToctostHHBIE MarHuThl. B3anMoaelicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. BekTop MarHUTHOM MHAYKUMH. [[puHIMN Cyniepno3uiuy MarHUTHBIX MOJIEN.
Jluann MarHuTHOW wWHAYKUMW. KapThHa JWHWA MAarHUTHOW WHIYKUIHHW TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MaruutHoe T0J€ MPOBOJHHMKA C TOKOM. KapThHa JWMHUM WMHIYKIUU
MarHUTHOTO TIOJISI JUIMHHOTO MPSMOTO TMPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO
POBOJHMKA, KaTylIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaencTere mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJ b U HalpaBJICHUE.

Cuna Jlopenua, €€ MOIyJIb U HampasieHue. JIBUKEHUE 3apsSIKEHHON YaCTUIIBI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pabota cunibl JlopeHia.

SIBneHne dNEeKTpOMarHuTHOM uHAYKUMU. [IOTOK BekTOpa MAarHUTHOU
UHIYKIUU. OJICKTPOJBIDKYIAS CHJIa HWHIYKIUU. 3aKOH SJEKTPOMAarHUTHOM
nHaykuuu Papanes.

BuxpeBoe »siekTpuueckoe IMosie. OJIEKTPOABUAKYIAs CHJIa WHAYKUIUU B
MIPOBOJIHUKE, JIBIXKYIIEMCS TIOCTYMATEIHHO B OJTHOPOJAHOM MarHUTHOM TIOJIE.
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[IpaBuno Jlenna.

NHnykTuBHOCTh.  SIBIEeHME CAMOMHAYKIMU. OJEKTPOABMXKYINAS  CHJIA
CaMOMHYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHudeckrue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE. IOCTOSIHHBIE
MArHuThl, 3JICKTPOMArHHUThI, 3JEKTPOJBUTATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YaCTHL, UHIYKI[MOHHAS T1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3aumopericTBre A1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBNEeHHE 3IIEKTPOMArHUTHOW UHAYKIUU.

[Ipasuo Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIbI MHIYKIIMU OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBiIeHME CAaMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, rabopamoptvle pabomuol VI3yueHue

MAarHUTHOTO TMOJIsl KaTYIIKU C TOKOM.

HUccnenoBanue AEUCTBUSA IOCTOSIHHOIO MAarHuTa Ha pPaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pasnen S. KosieOanusi m BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONEOAHUSA

Konebarenbnast  cucrema. CBoOOAHBIE  MEXaHWYECKHE  KOJeOaHMS.
I"apmonunueckue konedanus. Ilepuon, vactora, ammuTyna u ¢asza KosieOaHUM.
[IpyXuHHBIA MasATHUK. MaTeMaTHYEeCKUN MasTHUK. YpPaBHEHHWE TapMOHMYECKUX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATBHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHUYECKUMU U
ANEKTPOMATHUTHBIMU KoJsieOaHusiMu. Dopmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPTUHU B UJICATHHOM KO0JIEOATEILHOM KOHTYDE.

[IpencraBieHue o 3aTyxawmux KojiebaHUsIX. BoIHYKIEHHbIE MEXaHUYECKUE
koseOanus. PezoHanc. BoiHyXI€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.
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Ilepemennbiii  TOk. CHHyCOMJANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIUTYAHOE U JEUCTBYIOIIEE 3HAYCHHE CHIIBI TOKa U
HaIpsHKEHUSL.

Tpancpopmarop. [IponsBoacTBo, nepegadya u noTpedIeHUE AIEKTPUUECKOU
SHEPruu. DKOJOTMYECKUE PUCKH MPH MPOU3BOACTBE 3JIeKTpodHepruu. Kymerypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TIOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE IIPUMEHEHME: DJIEKTPUYECKUN
3BOHOK, T€HEPATOP IEPEMEHHOTO TOKA, IMHUU dJIEKTpOIIepeay.

Jlemoncmpayuu

HccnegoBanne mnapameTpoB KoJieOaTeNbHOW CHUCTEMbI (TIPYKUHHBIM HIIH
MaTEeMaTUYECKUNA MASITHUK).

Hab6nronenue 3atyxarmmmx KojaeOaHuii.

UccnenoBannie CBONCTB BBIHYKICHHBIX KOJICOaHUH.

Habmronenue pezoHanca.

CB0OOOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcumwmorpaMmsbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSKEHUSI OT BPEMEHHM) JIJIst
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mocienoBaTeNbHOM COCIMHEHHUM PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTH U KOHJICHCATOPA.

Mojesnb JIMHUY 3JIEKTPONEpEaayn.

Vuenuueckuii skcnepumenm, nabopamopusie pabonul

UccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJIBbIX KOJICOAHUWM I'py3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne nepeMeHHOr0 TOKa B LIETIU U3 MOCJIEA0BATEIBHO COEIMHEHHBIX
KOHJICHCATOPa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60JIHbL

MexaHnueckue BOJHBI, yciaoBusa pacnpoctpaHeHud. Ilepuona. CkopocTh
pacnpoCTpaHeHus U AyiMHa BOJIHbL. [lonepedynbie U Mpoa0IbHEIE BOJHBL.
Nurtepdepenius u qudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI W3JIYUYEHUS 3JEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauusi BektopoB E, B, V B snekrpomaruutHoi BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEJIOMIICHHE, MOJspu3amus, Audpakius,
untepdepenius. CKOpocTh IEKTPOMATrHUTHBIX BOJIH.

[IIxana 3JeKTpOMarHUTHBIX BOJH. [[pruMeHeHue 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLIMIIBI paMOCBSI3U U TeNeBUACHUs. Paqnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.
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TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPA3BYKOBasi JIWAarHOCTUKAa B TEXHUKE U MEJUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pa3oBaHue M pacpPOCTPAHECHUE MTOTIEPEUHBIX U MTPOIOTHHBIX BOJIH.

Konebiromieecs Teo Kak HCTOYHUK 3BYKa.

HabGnronenue otpaxkeHus: U NpeaoMICHUS MEXaHHUYECKUX BOJIH.

Hab6nronenue natepdepeniinu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYJION U
4acTOTOM KoJIcOaHUH.

HccnenoBanue CBOKMCTB 3IEKTPOMArHUTHBIX BOJIH: OTPAXKECHUE, IPEJIOMIIEHNUE,
noJispu3anus, nudpakius, THTEpPepeHIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonuHEHOE pacnpoCTpaHEHHE CBETA B
onHopoaHoM cpene. JIyu cBeta. ToueuHbIi HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune n3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOJIFOTHBIN MTOKa3aTehb
npenomiienust. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yrod MoJHoro
BHYTPEHHETO OTPAKCHHUS.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cseta. LBer.

CoOwupatorue 151 pacceuBarolie  JIMH3BI. Tonkas JIVH3A.
DOKYCHOE pacCTOSHUE U ONTUYECKAsS CUJIa TOHKOM JuH3bI. [locTpoeHue
U300paKEHUI B COOMPAIOIINX U PaCCEHBAIONIUX JIMH3aX. DopMyIia TOHKOW JTMH3HI.
VBenuueHue, JjaBaeMoe JUH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

Bonnosas ontuka. UaTepdepenuns cera. KorepeHTHbIE ICTOYHUKH. Y CTIOBUS
HAOJIIOICHHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP(HEPEHIITMOHHON KapTUHE OT JIBYX
CUH(]a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

HNudpaknus ceeta. JudpakiuonHas penieTka. Y ciioBue HaOIIOACHUS TJIaBHbBIX
MaKCUMYMOB Opy MaJeHUHM  MOHOXPOMATUYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHnueckue ycTpoicTBa M MPAKTUUECKOE TPUMEHEHUE: OUKH, JIyTIa,
¢doToamnmapat, NPOEKIMOHHBIN anmnapart, MUKPOCKOII, TeJIECKOII, BOJJIOKOHHAS OITHKA,
nudpakiMOHHAs PEMIETKA, MOJISPOUI.
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Jlemoncmpayuu
[IpssmMonuHeHOe pacpocTpaHeHHue, OTPaKEHUE U TIPEJIOMIICHUE CBETA.

OnTudeckue MpUOOPHI.
[TomHOE BHYTpEHHEE OTpakeHre. Moellb CBETOBOIA.
HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.
Moienr MUKpOCKOTIa, TEIECKOTIa.
Habmronenue natepdepeHnm cBera.
Habmronenue nudpakiuu ceera.
HaGnronenue nucnepcun cBera.
[TomydyeHue cekTpa ¢ MOMOIIBIO TTPU3MEI.
[Tommyuenune criekTpa ¢ TOMOIIbIO TU(DPAKIIMOHHON PEIIETKH.
Hab6nronenue nosnsipusaiuu cBeTa.
Yyenuueckuii sxcnepumenm, 1abopamophvie pabomol
N3mepenune moka3aTens IpeIOMICHHS CTEKIIA.
WccnenoBanue CBOMCTB N300paKEHUH B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI CIeUAJIBLHONM TEOPUU OTHOCHUTEIbHOCTH

I'paHuLIBI TPUMEHUMOCTH KJIACCHYECKOW MEXaHUKU. [1oCTymaTel cienuaibHOM
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BaKyyMe,
IPUHLIMI OTHOCUTENBHOCTH DWHINTEHHA.

OTHOCUTENIBHOCTh OAHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpalIECHUE
JUTHHBI.

DHEpPrust U UMITYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b Macchbl C HEPTUEN U UMITYJIBCOM PEJIITUBUCTCKOM YaCTULbI. DHEPruUs
HIOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. Dnemenmuvt K6aHMOBOU ONMUKU

®ortonsl. opmyna [Inanka cBs3u sHEprun (POTOHA C €r0 YACTOTOU. DHEPTHUs
U UMIyJbC (POTOHA.

OtkpsiTue u uccnenoBanue horoddpdexra. Onwitel A. I'. CroneToBa. 3aKOHbI
dotorddexra. YpaBuenue DvinmreirHa 11 porodddekra. «KpacHas rpanuiay
dboTorddexra.

JlaBnenne ceera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpONCTBA M TPAKTUYECKOE MPHUMEHEHUE: (POTORIEMEHT,
dboTomaTUMK, COJTHEUHAs OaTapesi, CBETOIUO.
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Jlemoncmpayuu

®otorh(PexT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

Hccnenosanue 3akoHOB BHeMIHETO (GoTod¢deKTa.

CBeToano.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHUIO o -4acTHIIL.
[lmanerapuas moxenb aroma. Iloctymarsl bopa. U3nyueHwe u morjiouieHue
(GOTOHOB TpU mepexoie aToMa C OJHOTO YPOBHS HSHEPruM Ha Apyroi. Bums
cniekTpoB. CIeKTp ypOBHEW SHEPTUH aToMa BOJAOPO/IaA.

BosnHoBbie cBoiicTBa yactuil. Bonnsl ae bpoina. KopnyckyaspHO-BOIHOBOM
Ty aJIN3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE TPUMEHEHUE: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaOnronenue muHeHYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

Habmronenue nmuaEHIaTOrO CriekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JI0KA3bIBAIOIINE CIIOXKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/a no onpeneneHnto coctaBa paiuo0aKTUBHOTO
m3nyuyeHus. CBolicTBa anb(a-, 6eTa-, raMmMa-u3JIydeHus.
Binusinue paagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHEe npoToHa W HelTpoHa. HykionHas Mopens sanapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30tormnsl.

Anbga-pacnan. DIIEKTPOHHBIN 51 MTO3UTPOHHBIN Oera-pacma.
["'ammanzimydeHnne. 3aKOH paJlOaKTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jledext maccsl siapa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.

Anepnwiii peaktop. TepmosiaepHsiii cunte3. [IpoOaeMbl M MEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI JIEPHON SHEPTETHKHU.

DneMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

Mertonabl HAOJIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHIL.

dyHaaMeHTalbHbIC B3auMOJIehcTBUS. EquHCTBO (prznueckoil KapTUHBI MUPA.
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TexHuyeckue yCcTpoWCTBA M IIPAKTHYECKOE NMPUMEHEHUE: NO3UMETP, Kamepa
BuiibcoHa, simepHbiit peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTunK MOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomel Viccinenoanue

TPEKOB YaCTHI] (T10 TOTOBBIM (hoTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpHKIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3gnoro Heba. Co3Be3nus, SpKUE 3BE3/bI, IJIAHETHI, UX BUJHUMOE
JBIKCHHUE.

ComnHeuHas cucrema.

Comnue. ConneyHasgs akTUBHOCTh. Mcrtounuk sHeprum CosiHIIA U 3BE3N.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMma «CIEKTpajIbHBIM KJacc —
CBETHUMOCTB». 3BE3/bl TJABHOM MOCJEAOBATEIbHOCTH. 3aBHUCHUMOCTh «Macca —
CBETUMOCTBY» Il 3BE3J IJIAaBHOM IMOCIIENOBATEIbHOCTH. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKAECHNH W 3Bosronnu ConHIa u
3BE3. DTanbl )KU3HU 3BE3I.

Muieunsiii I[TyTe — Hama Iamaktuka. Ilonoxxkenue u nBuxkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku U kBazapsl. UEpHBIE ObIPHI B A/Ipax
rajgakTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa66ia. Pazboeranue ranakTuk.
Teopus bonapmoro B3psiBa. PenMkTOBOE H3MyUYeHHE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeméunnie nmpo0sieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaOntonenus: HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JIsT OTIPEICIICHUS TTOJI0KEHHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31s CEeBEPHOro MOJyIIapHs U IPKHUE 3BE3BI.

Ha6nronenus B Teneckon Jlynsl, manet, Maeunoro IlyTu.

Oo0o0maromniee MOBTOPEHUE

Ponp Qusuku u acTpoHOMHUM B OSKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMUU B COBPEMEHHOW HAy4YHOW KapTUHE MUPA, POIb (PU3NUECKON TEOPHH B
dbopMupoBaHUY MPEACTaBICHUN 0 (PU3NIECKON KapTUHE MHUPA, MECTO (PU3HUECKON
KapTUHBI MHpa B OOIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTaBICHUHN O TIPUPO/IE.
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MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢pusznku 6a30BOro ypoBHs BO 2 CEMECTPE OCYIIECTBISETCS C
y4€TOM COJIepKATEIbHBIX MEXKIPEAMETHBIX CBs3€l C KypcaMH MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nousmusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAY4YHBIA (akT, TUMOTe3a, (pu3Mveckas BEIMYMHA, 3aKOH,
Teopus, HAOIIOeHHE, FIKCIIEPUMEHT, MOJISTTMPOBAHIE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPUUCCKHUE
(GYHKIIMH: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECCKOE
TOXJIECTBO, BEKTOPHl M WX MPOEKIIMM HA OCH KOOPJIWHAT, CIIOKCHHE BEKTOPOB,
NPOU3BOAHBIC DJEMEHTAPHBIX (YHKIWH, TPHU3HAKKA TMOAO00MS TPEYTrOJIHHHUKOB,
OTpeIeJICHHUE TUIOMAIU TIIOCKUX (Uryp u o0bEMa Tell.

buonocus: »nextpuyeckue SBICHUS B KUBOW MpUPOAE, KOjIeOATEIbHBIC
JIBUKCHUS B KHUBOW MPUPOJE, ONTUUYECCKUE SIBJICHUS B KWBOW MPUPOIE, NCHCTBUEC
paavanuu Ha 5KUBBIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB Y MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TeJI, MEXaHU3MbI 00pa30BaHUS KPUCTALINYECKON PeIIéTKH, CIEKTPAJIbHBIA aHAIN3.

leoepaghus:  MarHuTHbIe TONIOCAa 3€MIIM, 3aJIeKH MArHUTHBIX DY,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, ITPEACKA3aHUE 3EMIICTPSICCHUI.

Texnonocusa: ITWMHWUKA DBJIEKTPOIEpENAY, TEHEPATOP MEPEMEHHOTO TOKa,
BJICKTPOJIBUTATENIb, WHAYKIIMOHHASA TI€Yb, paaap, paauolpUEMHHUK, TEICBU30D,
anTeHHa, Tenedon, CBY-meub, MPOEKIIMOHHBIN armapar, BOJOKOHHAS OITHKA,
CoJIHEUHas OaTapes.
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6. TEMATUYECKOE IINTAHUPOBAHUE

Ha u3ydenne ¢us3uku (0a30BbIi YPOBEHB) Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus OTBOIUTCS 72 yaca: B 1 cemecTpe
— 72 4acos.

[Ipenraraemsbril B mporpaMme 1o Gu3uKe nepedeHb Ja00OPATOPHBIX U MPAKTUYECKUX PAOOT SBISETCS

PEKOMEHI0BAaHHBIM, YUUTEIb JeNIaeT BRIOOP MPOBEACHHUS JIaOOPATOPHBIX paOOT M OMBITOB C YYETOM MHAUBH T aIbHBIX

0COOEHHOCTEN 00yUarOIINUXCS.

1 CEMECTP
KosmuecTBo yacos DJIeKTPOHHbIE ®opMbl H MeTOAbI
HaumeHnoBanue Ko (undgposbie) KOHTPOJIA M OLEHKH
Ne ni/m pa3esIoB U TeM C Mpakr pa i;loTTp. IpakT o0pa3oBaTe/bHbIC pe3yJibTaTta o0yuyeHust
am. . :
NPOrpaMMblI paGor | 3AHATH u paGoTHI pecypcsl
bl i
Paznen 1.OU3UKA U METO/bI HAYYHOTI'O ITIO3HAHUA
®dusuka u METO/IbI bubmuotexa [JOK KonTposibHBIE BOIPOCHI
11 Hay4HOI'O ITO3HAHWSA 2 2 https://m.edsoo.ru/7f41bf72 Tectuposanue
Wroro no pazneny 2 2
Paznena 2.MEXAHUKA
KoHTposabsHbIE BOIPOCH!
bubmorexa LIOK Tectuposanue
21 Kunemaruka . . https.//m.edsoo.ru/7f41bf72 Pemtenue 3a1au
KoHnTponbHbie
29 JluHamuka 1 1 bubmmorexa [IOK BONPOCH TecTupoBanue

https://m.edsoo.ru/7f41bf72

Pemenue 3amau
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3aKOoHEBI COXpaHCHUA B

bubmuoreka [JOK

KonrponbHas pabora
KonTtponbHbIe BOIIPOCHI

23 MEXaHHUKE 2 2 https://m.edsoo.ru/7f41bf72 Tecrnposanme
Pemenue 3amau
Pedepar
Uroro no pazneny 4 4

Paznea 3.MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

KOHTpOJ’IBHLIC BOIIPOCHI

3.1 MOJIEKYJISIPHOKMHETUYECKON 2 2 TectupoBanue
Teopuun Pemenue 3anau
bubnnoreka [JOK KoHTtposnbHbIe BOITPOCH
3.2 OCHOBBI TEPMO/THHAMUKH 2 2 https://m.edsoo.ru/7f41bf72 TectupoBanue
Pemenue 3anau
A bubnuotexa [JOK KonTposibHbIE BOIPOCHI
TPeTAaTHBIC COCTOMHIA https://m.edsoo.ru/7f41bf72 TectupoBanue
3.3 BemecTBa. PazoBbie 2 2
HepexosIB! KontponbHas padota
Pedepar
Hroro no paszneny 6 6
Paznen 4.9JIEKTPOAUHAMUKA
bubmuotexa [JOK KonTposibHbIE BOIPOCH
4.1 DJIEKTPOCTATHKA 2 2 https://m.edsoo.ru/7f41bf72 TectupoBanue
Pemenue 3agau
n . bubmuotexa [JOK KontponpHas padota
OCTOsHHBIN . https://m.edso0.ru/7f41bf72 KoHTposIbHBIE BOIIPOCHI
4.2 3JIEKTPUYECKUN TOK. TOKHM B 4 4

Pa3IMYHbIX Cpeaax

TectupoBanue
Pemienue 3agau
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Pedepar

Hroro no paszaeny 6 6

Paznen S.OJIEKTPOJIMHAMHUKA

bubauoreka [JOK KoHtpouibHas padoTa
MarauTHoe noiJie. https://m.edsoo.ru/7f41bf72 KoHTpoJibHBIE BOIIPOCHI
1.1 DJIEKTPOMarHuTHas 2 2 TectupoBanue
WHIYKIHSA Pemenue 3anau
Pedepar
Htoro no pazgeny 2 2

Pa3aen 6.KOJIEBAHUA U BOJIHBI

Mexannueckue H
2.1 AJIEKTPOMarHMTHbIE 2 2
KoJieOauma

bubmuoteka [JOK
https://m.edsoo.ru/7{41bf72

KOHTpOJIEHBIE BOTIPOCHI
TectupoBanue
Pemenue 3a1au

MexaHnyeckue 1
2.2 2 2
3NEKTPOMArHUTHBIE BOJIHBI

bub6nuoreka [JOK
https://m.edsoo.ru/7f41bf72

KoHTpoiibHBIE BOITPOCHI
TectupoBanue
Pemenue 3agau

bubnuoreka [JOK KourponpHas pabdora
https://m.edsoo.ru/7f41b£72 KoHTpoiibHbIE BOIIPOCHI
2.3 Onruka 2 2 TectupoBanue
Permenue 3amau
Pedepar
Hroro no pazneny 6 6

Pasaen 7.0CHOBbBI CIIELIMAJIbHOU TEOPUU OTHOCUTEIbHOCTH

31 OcCHOBEI cITieHaILHONR ) 5
' TEOPHH OTHOCUTEIIBHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/7f41c97¢

KontponsHas pabora
KonTponbsHbie BOIPOCHI
TectupoBanue
Pemenue 3amgau
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Hroro no pazaeny 2 2
Paznen 8. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK KonTposbHbie BOpOCh!
41 JneMEHTEI KBAHTOBOR 1 1 https://m.edso0.ru/7f41c97¢ | Tecruposanne
ONTUKHU
Pewmenne 3anau
bubnuorexa [HOK KonTpoJsibHbIE BOPOCHI
4.2 Ctpoenue aToma 1 1 https://m.edsoo.ru/7f41c97c TectupoBanue
bubnmoreka [JOK KonTponbras padbota
https://m.edsoo.ru/7f41c97c KOHTPOJIbHBIE BOIPOCHL
4.3 ATOMHOE AP0 2 2 TectupoBanue
Penrenue 3anau
Pegepar
Hroro no pazneny 4 4

Pasnea 9.9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

bubnmnoreka [JOK KonTponbnas pabota
5.1 DJIeMEHThI aCTPOHOMHUH U ) ) https://m.edsoo.ru/7f41c97c KOHTpOJIbHBIE BOTIPOCHI
' acTpOHU3UKH TectupoBanue
Pedepar
Hroro no paszneny 2 2

Paznean 10.0BOBIIAIOHIEE IOBTOPEHHUE
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bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

KontponsHoe
TECTUPOBAaHUE

6.1 O06o0maroriee NTOBTOPCHHE 2 2 KonTponbHbIi cpe3
3HAHUU
Hroro no pazgeny 2 2
Hroro 3a 1 cemectp 36 36

dopma KOHTPOJIS:

JuddepeHmpoBaHHbIN 3a4eT

OBIIEE KOJIMYECTBO YACOB
10 [IPOT'PAMME

2
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7. YAEBHO-METO/IMYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE NPOT'PAMMBI YYUEBHOM JJUCHUTIJIAHBI

7.1 YHEBHO-METO/INYECKOE OGECIIEYEHHE

Oobs3aTenbHasA auTEpaTypa:

1. Msxumes I'. 4. , IletpoBa M. A. u np. «®usuka.10 kmacc. bazoBblit
ypoBenb» — URL.: https://profspo.ru/fpu-books/700204

2. Msxkumes I'. . , [TetpoBa M. A. u np. «®usuka.l1 knacc. bazoBsrii
ypoBenb» — URL: https://profspo.ru/fpu-books/700205

OcHoBHas JIUTEpaTypa:

1. benara B. B., JJomauenkoB U. A., [Taneoparues 0. A. «dusnka.
10 xmacc. ba3zoserit ypoBens» - URL: https://profspo.ru/fpu-books/700158

2. benara B. B., JlomauenkoB U. A., [Tane6parues 0. A. «Puzuka.
11 xmacc. bazoserit yposens» - URL: https://profspo.ru/fpu-books/700159

JonosHuTeIbHAS JIUTEPaTypa:

1. Cypuxkog, B. B. EcrecTBo3Hanue: ¢pusuka: yueOHOE ocoOue i1 CPETHETO
npodeccuonanbHoro oopazosanus / B. B. Cypukos. - 7-e u3a., ucnop. u aoi. - Mocksa
: U3marensctBO FOpaiit, 2022. - 150 c. - (Ilpodeccuonansaoe odpa3zoBanue). - ISBN
978- 5-534-15432-0. - Tekcr: anexkTponHsbIil // O6pazoBarenbHas miaTdopma FOpaiit
[caiiT]. - URL.: https://urait.ru/bcode/506941

HNuTepHeT-pecypcshl:

1. JlocTym K 35eKTpoHHOM Onbmnoreke Ha http://elibrary.ru
2. OOpazoBatenbHas mwiatGopma s BY30B u Cy30B
«fOpaiim»
https://urait.ru/
3. Hayunas OubOmuorexka JlarectaHCKOro ToOCYyAapCTBEHHOIO

yHuBepcurera uM. A.A. Abuosa http://elib.dgu.ru/

4. DnekTpoHHO-0MOMoTeuHas cuctema  https://profspo.ru/
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7.2 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE

OcBoenue mnporpamMmbl Y4eOHOM AUCHUIUIMHBL «DU3MKa» Mpeanosiaract
Hanuuue B TpodeccroHambHOM 00pa3oBaTeIbHOM OpraHu3allid, peau3yrolIeH
o0pa3oBaTeNbHyI0 MPOrpaMMy CpeIHero oOIIero 00pa3oBaHus B Mpeneaax
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ocoerwus OI1 CITO na 6a3e ocHoBHOTO 00111eT0 0OpazoBanus u POIT COO yueObHOTO
KaOuHeTa.

[Tomenienue KaOuHeTa JOJIKHO YIOBJIETBOPSITH TpeOOBaHUSIM
CaHUTapHOAIHIEMHUOJIOTHUECKUX MTpaBui 1 HopMaTrBoB (CanlluH 2.4.2 Ne 178-02)
U OBITb OCHAIIEHO THUIIOBHIM OOOPY/IOBaHHWEM, VYKa3aHHBIM B HACTOSIIMX
TpeOOBaHUAX, B TOM YHCJIE CHEIHATN3UPOBAHHON y4eOHOM MEOETIbIO U CPECTBAMHU
0o0y4eHHs, JOCTATOYHBIMH ISl BBIOJHEHHUsS] TPEOOBAHMA K YPOBHIO IMOATOTOBKHU
00yyaromuxcs.

B cocTas y‘-IC6HO-M€TOI[I/ILICCKOFO N MaTCPpUAIIBHO-TCXHUYICCKOI'O oOecneueHus
IIporpaMmal y‘I€6HOﬁ JUCITHUITIINHBI «Dusnka» BXOJAT:

. MHOTO(YHKITMOHATBHBIN KOMIIJIEKC MPEo1aBaTels;

. HarJIsaHbIC TTOCOOMS (KOMIUICKTHI Y4eOHBIX TaOJIHI], TJIaKaToB,
MOPTPETOB BBIJIAIOIITUXCS YUCHBIX, TTO3TOB, MMUCATEICH U Ap.);

. HH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIE CPEICTBA;

. AKPaHHO-3BYKOBBIC ITOCOOUS;

. KOMIUIEKT TEXHUYECKON TJOKYMEHTAIIUH, B TOM YHCJIe IacrnopTa

Ha cpeJacTBa OOyYEeHHsS, MHCTPYKIIUH IO MX MCIIOJIH30BAHUIO M TEXHHKE
0e30I1aCHOCTH;

. OnOIMoTeuHbIN (HOHI.
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