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Pabouas mporpamma coctapiieHa B cOOTBETCTBHHM ¢ OOpa3oBaTeNbHBIM CTaHIAPTOM BBICLIETO
oOpazoBanusi HammoHambHOTO HMCCIIEOBATENBLCKOTO  sifiepHOro  yHHBepcutreta «MHUODU» 1o
HampaBiieHUt0 noArotoBku  38.03.02  «MeHemKMEHT», YTBEP)KIEHHBIM YUEHBIM  COBETOM
yHuBepcutera, IIporokon Ne 13/07 ot 27.12.2013 r. ¢ U3MEHCHUSIMHU U JONOJHEHHUSIMH,
YTBEPKJICHHBIMH YUYEHBIM COBETOM yHHMBepcutera, [IpoTokon Ne 16/07 ot 02.07.2016 r. u pabouum
yuebnbM tutanoM (PYII) nmo nanpasnenuto moaroroBku 38.03.02 «MenemxmeHT» (0Opa3oBaTebHas

nporpamMma — «YpaBieHHE MAJIBIM OM3HECOMY).

1 LEJIM OCBOEHM S YYEBHOI JUCLUIIINHBI

Pabouas mporpamMma cocTaBieHa B COOTBETCTBHM M Ha OCHOBaHMHM (OOpa3oBaTeNbHOTO CTaHIApTa
BeIcIIero oOpazoBanus (BO) HamumoHansHOro WMCCIEAOBATEIBCKOTO SIEPHOTO YHHUBEPCHTETA
«MUDN», yTBepkaeHHOTO Y4yeHbIM coBeToM YHUBepcutTera (IIporokon Ne 13/07 ot 27.12.2013 1.)
1o HampasieHuto moAroToBku 38.03.02 " MenemxMeHT " mpoduiis MOAroTOBKU OakaiaBpoB «YTpaB-
JICHUE MaJIbIM OM3HECOM» (KBaTH(PUKAIU «AKaIeMUYCCKHA OakaiaBpy), padodyero yueoHOro njiaHa

n

(PVII) no nanpasnenuto noaroroBku 38.03.02 " MenemxkmeHT " npoduiis MOAroTOBKK OakajaaBpOB
«YTpaBieHrue MajbIM OU3HECOM» (/17151 3204HOM (OPMBI 00YUEHHUS).
LensmMu ocBoeHust aAucuuIUIMHBL «TeopeTHueckne OCHOBBI IMPOrPECCUBHBIX TEXHOJIOTHII»
SIBIISTIOTCSL

® TOBBIIIEHUE OOLIEKYIBTYPHOTO U 00Pa30BaTENLHOIO YPOBHS;

e (opMHUpOBaHME HAYYHOI'O  MHMPOBO33PEHHSI M  COBPEMEHHOTO HAy4YHOI'O MBbIIUICHUS;
O3HAKOMJIGHHE C COBPEMEHHOM HayyHOH KapTUHOM MHUpa, C MpeACTaBICHUSIMH 00
HEpPapXUUECKON CI0KHOCTH MUDA,;

® U3yuyeHHE OCHOBHBIX NPUPOAHBIX M TEXHOTCHHBIX SBJICHUH B 001acTH (U3UKU, XUMHH,
OHoJIOruy;

e oBiajeHHEe (YHIAMEHTAIBHBIMUA MOHATUSMH, 3aKOHAMH, KOHLENIMSAMU U TEOPHSIMHU
KJIACCUYECKHX M COBPEMEHHBIX €CTECTBEHHBIX HAyK, aJleKBaTHO OMMCHIBAIOIIUMU MPUPOIHBIE
SBJICHHSI, a TAaKXKe METOJaMU HAyYHOTO MCCIIEIOBAHMUS;

® 03HAaKOMJICHHE C aJrOpUTMaMH, MpHUEMaMU U METOJaMH, Hanboyiee MIHPOKO MPUMEHSEMBIMU
B (PM3MKE U XUMHH JJIs PELICHUs] KOHKPETHBIX 33]1ay,

® O03HAaKOMJICHHE C HEKOTOPBIMH Hay4YHbBIMM HpUOOpaMH M YCTpoicTBaMH, (hOpMHUpPOBAHHE
HaBBIKOB ~ IPOBEACHUS  HAYYHO-HCCIEIOBATEIBCKOTO  AKCIEPUMEHTA U 00paboTku

SMIUPHUUECKON HHPOpMaLINY;



e (opmupoBaHue CHOCOOHOCTEW K  HAKOIUICHHIO, CHCTEMAaTH3allid ©  aHaJIu3y
HKCIIEPUMEHTATIBLHO MOJIYYeHHBIX JaHHBIX, CIPAaBOYHON MH(OpMaLIUK;

e (opmupoBaHue criocOOHOCTH Y OyAYIIMX BBITYCKHUKOB YCIEIIHO paboTaTh B HOBBIX, OBICTPO
pa3BHUBAIOIIMUXCS 00J7AaCTAX, CAMOCTOSTEIBLHO NMPHUOOPETAaTh HOBBIC 3HAHUS, YMEHUS, HABBIKU B

3TUX 00JIACTIX.

2 MECTO YYEBHOW JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

B cooTBeTCTBHM C KpeAUTHO-MOIYIHHON CHCTEMOH MOJArOTOBKH OaKajJaBpOB IO HAIPaBJICHUIO
«MeHeKMEHT» JaHHas ydeOHas AMCUMIUIMHA SBISETCS O0S3aTeNbHOW ISl M3YYEHHUS W BXOIUT B
cocrtaB 0a30Boi yacTu EcTecTBEeHHOHAYYHOTO MOYISL.

[IpenmectByromuii ypoBeHb 00pa3oBaHus - cpefHee (IoiHoe) odIee 00pazoBaHueE.

Jlj1g ycriemHoro OCBOEHMS Kypca y CTyIeHTa MpY MOJy4YE€HUH IPEIIIECTBYIONIEro 00pa3oBaHus
JOJDKHBI OBITH COPMHUPOBAHBI KOMIIETEHIIUH 110 PA3IMYHBIM pa3/ieliaM MaTeMaTHKH, TAKUM Kak Ma-
TEMaTUYECKHI aHanu3, aHaJUTHYecKas reoMeTpHs, JUHeHas anreOpa, BEKTOpHas anredpa, Teopus
BEPOSITHOCTEMH, a Tak)Ke MOJIydeHo 6a30Boe 00pa3oBaHME B Mpejesax MporpaMMbl CpeAHEN IKOJIBI 10
€CTeCTBEHHOHAYYHBIM JUCIHUIUTHHAM — (PU3HUKE, XUMHUH, OHOJIOTHH.

3HaHus, YMEHHS, HaBBIKH, IpUoOpeTaeMble B pe3yibTare M3ydeHus kypca «Teoperndeckue
OCHOBBI TIPOTPECCUBHBIX TeXHOJOruil ((pusmka, Xumus, OHONOTHSA)», OyIyT CIOCOOCTBOBATh
(OpMHUPOBAHUIO JTUYHOCTH BBIMTYCKHUKA, 00JIAZAl0NIEr0 pa3HOCTOPOHHUMH 3HAHUSMH, CIIOCOOHOTO K
OBICTPOMY HM3MEHEHHIO HAaIpaBICHUsT TPOPECCHOHATBHON JEATENHHOCTH B COOTBETCTBUU C
TpeOOBaHUSMU pbIHKA TPyJa, MO3BOJAT YCHEIIHO paboTaTh B cdepe AESITETbHOCTH, CBSI3aHHOM ¢
MOCTPOCHUEM CHCTEMbl MEHEPKMEHTa, HalpaBJICHHON Ha BHEJIPEHHWE  TEXHOJOTHYECKUX U
MPOAYKTOBBIX WHHOBALMI; MO3BOJAT 0Ojiee OCO3HAHO M3y4yaTh MPO(ECCHOHAIbHBIE IUCIMITIHHBIL.
Kypc «TeopeTtnueckre 0OCHOBBI TPOrPECCUBHBIX TEXHOIOTUHN ((pHU3UKa, XUMUS, OMOJIOTHS)» HApALy C
muctummuHaMu ['ymaautapaoro moayns (dumocodusi, COHoIOTHs) CIOCOOCTBYET (hOPMHPOBAHHUIO
TMYECKUX IEHHOCTEH;  TOKa3bIBaeT HEOOXOAMMOCTh y4yeTa  MOCJIEICTBHM  yNpaBIeHYECKUX
peleHnii U JeMcTBUN ¢ MO3MIUH COLMAIbHOM OTBeTCTBEHHOCTH. [IproOpereHHbIe 3HaHUS B Kypce O
CBOWCTBaX XWMHYECKHX BEIIECTB, COBPEMEHHBIX MOJMMEPHBIX MaTEepPHaliOB, 3aKOHOMEPHOCTSIX
MPOTEKaHUS XUMHUYECKUX, OMOXUMHUYECKUX, (PHU3MUECKMX IPOIECCOB M CHOCO0aX YMpPaBICHHUS HMHU
NPEIIECTBYIOT ~ M3YYEHHIO  KypPCOB «PagnanmonHass ~ 06e30MacHOCTHY, «be3zonacHoCTb
KHU3HEEATSIBHOCTHY, PACCMATPUBAIOIIUX BOIPOCHI OXPaHbl OKPYXKAlOIIeH Cpelbl, PalOHAIHLHOTO
MPUPOJOUCTIONB30BAHUS, TEXHUKH Oe3omacHOCTH. KoOMIUIEKC HW3ydaeMbIX JUCHUIUIMH Oyner

croco6cTBOBaTH (POPMUPOBAHUIO IKOJIOTHUECKOT'O MBIIIJIEHHS! BHITYCKHUKA.



3. INIAHUPYEMBIE PE3YJBTATHI OBYUEHUS IO YYEFHOU JUCHUIJIMHE U X
COOTHOUEHME C INTAHUPYEMBIMMU PE3YJIBTATAMU OCBOEHUSA OGPA30BA-
TEJBbHOM IIPOI'PAMMBI

JlaHHBIA pa3jenl yCTaHABJIMBAaET CKBO3HOE COOTHOIICHHWE MEXIY IIAHHUPYEMBIM PE3yJIbTaTOM
(ITP) B manno#t yuebnoit muctmmiuae (Y/]) u obpasoBarensHoii nmporpamme (OI) mo HampaBieHHIO

noarotoBku OakanaBpoB 38.03.02 "MeHeKMEHT" .

3.1. I[lnanupyeMbie pe3yJbTAaThbl OCBOEHHS 00pPa30BATENbHOH NPOrpPaMMbl, OTHOCSIIMECH K
y4eOHOM TMCUMIINHE

B pesynbrare ocBOeHUs copepKaHUS TUCHUILTUHBI «TeopeTHiyecKue OCHOBBI MPOTPECCUBHBIX
TexHoJoruil (pusuka, XuMus, OUOIOTHs)» CTYACHT J0JDKEH 00J1afaTh CIeIYIOIIMMHA KOMIETEHIIMSIMU
(Tabmuna 1).

Tabnuma 1 Komnerenuuu, peanusyeMble IPH U3yUYE€HUU TUCHUTITMHbI

Kon Kommerenun
KOMIIETEHIINHU

CIOCOOHOCTBIO (hOPMYIHUPOBATH MBICIH, BIIAJIeTh HABBIKAMH ITyOITUYHON pedH,
apryMeHTalllH, BEACHUS TUCKYCCUU U MOJIEMHUKHU, TPE3EHTALUH, JIOHOCUTD JI0
CHEIHATMCTOB U HECHIEIIMATMCTOB UH(OPMAIIHNIO, MBICITH, TPOOIEMBI U TTYTH UX
peleHus

OCK-1

3.2. Ilinanupyemblie pe3yabTaThl 00y4eHHUsI 10 y4eOHOH TUCHHUIINHE
B pesynprare ocBO€HMS NUCHUIUIMHBI «T€OpeTHYecKHEe OCHOBBI IPOrPECCHUBHBIX TEXHOJIOTUN
(pu3uka, xumMHust, OMOJIOTHS)» CTYAEHT JOJDKEH:
1) 3uarh:
31- ¢yHgameHTanbHBIE TOHSATHS, €CTECTBEHHOHAYYHBIE 3aKOHBI NMPHUPOJbI B 00JacTu (hU3HMKU
(MeXaHHUKH, MOJEKYIIpHOH (U3UKU U TEPMOJMHAMUKHU, DJIEKTPUUYECTBA U MArHETU3Ma, ONTHKH,
aTOMHOM U siiepHON (U3MKH); OUOJNOrUH, MPEACTABISAIONINE OCHOBY COBPEMEHHBIX TEXHOJIOTHH,
CIOCOOCTBYIOIIUX MTPOTPECCY PA3BUTHS OOIIECTBA;
32- ocHOBOIOJIATAIOIINE MOJIEIH KJIACCHYECKON U COBPEMEHHOM (DPM3UKU U XMMUH, HUCIIOJIb3yeMble
JUIL ONHUCAHMUS MPUPOJHBIX M TEXHOJIOTMYECKMX IPOLIECCOB M CIIOCOOCTBYIOIIME IPOLECCY
MMOHMMAaHHUS 3aKOHOB Pa3BUTHUS MPUPO/IbI, OOIIECTBA;
33- CTpYKTYpy €CTECTBEHHBIX HayK, METOJOJOTHIO HAyKH, (JOPMBI M YPOBHU HAyYHOI'O NO3HAHMS,
0COOEHHOCTH YEJIOBEUECKOTO MBIIIUICHUS;
34- npencraBiaeHs] COBPEMEHHOW HAYYHON KapTUHBI MHUPA, IBOJIIOLIMIO MPEACTABICHUN U 3HAHUH,

JIeXKAIIMX B OCHOBE HAyYHBIX KapTUH MUPA; HEPAPXUUECKYIO CTPYKTYPY MaTepuy,
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35- 0 (yHAaMEHTaIbHOM €IMHCTBE ECTECTBEHHBIX HAayK, 00 3BOJIIOLMU U HE3aBEPIIEHHOCTH
€CTECTBEHHOHAYYHOI'O IIO3HAHMS, O COOTHOLICHUM 3MIIMPHUYECKOrO U TEOPETHYECKOrO0 YPOBHEH
MO3HAHUS, O HOBEUIIIMX OTKPBITHIX B OOJIACTH €CTECTBO3HAHMS U MEPCHEKTHUBAX UX UCTIOIb30BAHUS
YeJIOBEYECKHM OOIIECTBOM; 00 3THYECKU-MOPAIbHBIX HOpPMAax MCCIENOBATElNs, €ro COLHalIbHON
OTBETCTBEHHOCTHU Iepe]l OOIECTBOM, 00 ITHKE HayKH, OMOITHKE.

36- 00 ypoBHE pa3BUTHS COBPEMEHHBIX MPOTPECCUBHBIX TEXHOJOTHH; 00 00JIacTAX MpUMEHEHHUs
MEXaHUYECKHUX, OJJIEKTPOMArHUTHBIX, ONTUYECKUX KBAHTOBO-MEXAHUYECKHUX, PAJAUALHOHHBIX,
XUMUYECKUX, OMOXMMUYECKHX TEXHOJIIOTUH COBPEMEHHBIM OOLIECTBOM [UIl HOJAEp)KaHUs
JOCTUTHYTOT'O YPOBHS KU3HHU.

2) Ymerb:

¥Y1- BbIENATH €CTECTBEHHOHAYYHOE COJEp’KaHME B MPUKIAAHBIX 3ajJadax Oyayuiei
poeCCUOHATILHON AEATeNbHOCTH, UCIOJIb30BaTh €CTECTBEHHOHAYUHbIE 3aKOHBI IIPU aHAIN3E U
pereHny npoodseM npopecCUOHATbHON NEesTeIbHOCTH, OLICHUBATh MEPCHEKTHBBI HUCIOIb30BAHUS
HOBBIX JIOCTHKCHHH HAyKH TIPH YIPABICHUH MPOIECCAaMH OpraHU3aluy, (QyHKIIMOHUPOBAHHUS
COBPEMEHHBIX 1 MHHOBAIlMOHHBIX TEXHOJIOIHH, OM3Heca;

¥2- pemiaTh TUIOBbIE KAYECTBEHHbIC U KOJIMYECTBEHHBIE 3a/1a4M 110 OCHOBHBIM pa3jienaM (pU3UKu
U XMMHUH, HCIOIB3YySd METOAbl MAaTEMaTUYECKOIO aHaiau3a; OLEHUBATH YHUCIICHHBIE IOPSIIKU
BEJINYMH;

¥Y3- [npoBoauTh 1O W3BECTHBIM METOJMKAM IpocTedine  (QU3MYecKHe, XUMHUYECKHEe
HKCHEPUMEHTHI, MOAETHPYIOLe (HU3NKO-XUMHUECKUE MPOLIECCHI, JeXkKalllie B OCHOBE MPUPOTHBIX
SIBJICHUM, TEXHOJIOTUH; OMMCHIBATh M MaTeMaTHUECKU 0O0pabaThiBaTh pe3yabTaThl HIKCIIEPUMEHTOB,
PacCUMTHIBATH MOTPEMIHOCTH U3MEPEHUN;

Y4- nonp3oBaThCs CHEUMAIBHOW CIPABOYHON JIUTEPAaTypoll C LENbI0 aHajdu3a IOBEACHMUS
INPUPOJHBIX WJIA TEXHOJOIMYECKUX CUCTEM, BBIABICHHUS 3aKOHOMEPHOCTEH IPOLECCOB;
MOJIb30BaThCsl  €CTECTBEHHOHAYYHOH JUTepaTypoil pa3Horo ypoBHs (y4yeOHUKH, HaydHO-
MOMYJISIPHBIE KYpHaJbI, IEPUOINYECKHUE KypHaJIbI, pecypchl cetu Internet u.t.om.).

3) Baagern

B1- METOJaMHU pEIIeHHUs] MPOCTEHIINX KadeCTBEHHBIX M KOJMYECTBEHHBIX 337au (PU3HKO-
XUMUYECKON HAIPABJICHHOCTH; METOJAMU OLICHKH YHMCIIEHHOIO MOPsAJKA PACCUMTAHHBIX BEJIIMYUH,
METOJJaMH aHaju3a MOJy4yeHHOW WH(POpMaluu B TaOIMYHOM, TIpadUyecKOM, aHAIUTUYECKOM
BH/JIAX.

B2- METOJIaMU TPOBEACHUS (U3MUECKUX M XMMHUYECKUX HCCICIOBAaHUN W  HM3MEpEHUH,
TEXHUKOH 0€e30MacHOr0 MPOBEACHHS HKCIEPUMEHTAIBHBIX paboT, METO1aMU KOPPEKTHOW OLIEHKU
MOTPEIIHOCTEN MPHU MMPOBEICHUH JKCIIEPUMEHTA; HABBIKAMU COCTABJICHHS ONHUCAHUS IPOBOJUMBIX

WCCJICI0BAHMH, MTOJTOTOBKH JTAHHBIX JIJISI COCTaBJICHUSI 0030pOB, OTUETOB.



B3 - HaBbIKaMU CaMOCTOSATEIBHOIO MPUOOPETEHUS U OBIAJCHHSI HOBHIMU 3HAHUSMM; HaBBIKAMU
aHaJIM3a HAyYHOU WHGOPMAIUU TIPH PEIICHUH MPOOJIeM €CTECTBEHHOHAYYHOW HAMPaBICHHOCTH B
Oynymieit mpodecCHoHATBHON ACSITETLHOCTH.

B4- meromamMu TmoHMcKa €CTECTBEHHOHAYYHOM HH(pOpMAIMM B IIOOATBHBIX U JIOKAIbHBIX
KOMITBIOTEPHBIX CETSAX, HABBIKAMU CO3JAaHMSI 3JICKTPOHHBIX MPE3CHTALUN MO0 TeMe JINTePaTyPHbIX
0030pOB, TEOPETHYECKUX HCCIECIOBAHUN, BOCTPEOOBAHHBIMU [UI ITyOJMYHBIX BBICTYIUICHUH,

rPaMOTHOM apryMEeHTAlUH CBOEH TOUKH 3PEHUS

3.3. CooTHolleHHE IUIAHMPYEMbIX Pe3yJbTATOB OOy4YeHHsl MO0 Y4YeOHOH JAUCHMILUIUHE U

Pe3yJIbTATOB 0CBOEHHUS 00Pa30BaTe/ILHOI MPOrpaMMBbI

CootHomenue ycranapiaupaercs B Buae:<Koa Y/ no PYII>/<IIP OII>/<IIP ¥ 1>

Tabmuia 2
Ilnanupyemblii pe3yjabTaT
OCBOEHHSI 00pa30oBaTeJIbHOM ILnanupyemblii pe3yabTar
MPOrpaMMbl, OTHOCS I ECS 00y4yeHus 0 y4eOHOI CooTHOIEHHME
K Y4eOHOM QMCUMILIHHE JAMCHUIJIMHE
(ITP OII) 1P Y1)
1 2
OCK-1 31 OCK-1/31
32 OCK-1//32
33 OCK-1//33
34 OCK-1//34
35 OCK-1//35
36 OCK-1//36
v1 OCK-1//¥1
va OCK-1//¥2
v3 OCK-1//¥3
V4 OCK-1//Y4
B1 OCK-1//B1
B2 OCK-1//B2
B3 OCK-1//B3
B4 OCK-1//B4




4. CTPYKTYPA U COJAEPKAHUE YYEFHOM JUCHUILINHBI
4.1 Cmpyxmypa Kypca
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INPUMEYAHUSA.

KonnuectBo Henmenb (cronber; 4), OTBEACHHBIX HAa HW3YYEHHME pa3JelioB, YyKa3aHO IO
pactpe/elieHrI0 JICKIIMOHHBIX 3aHATHA B TEUCHHE CEMECTpa M 3aBUCUT OT PACIUCAHUS y4EOHBIX
3aHATUN 3a04HOrO OoTheneHus. J[3-gomaimiHee pacdyeTHoe 3amanue, P — pedepar, K —koHCHEeKT mo
CaMOCTOSTENIbHO WJIH JIOMOJIHUTEIbHO U3Yy4aeMOMY TEOPETUUECKOMY MaTepHay.

*) — paszen u3y4aeTcs CaMOCTOSATENILHO B CBA3U C MaJbiM KOJIMYECTBOM ayIUTOPHBIX 3aHITHH, OO
MpeAJIaraeTcsi U3yYUTh AOMOTHUTEIbHBIA TEOPETUUECKHUI MaTepuall o TeMaM paszena;

**) — ykasaHbl OPHEHTHPOBOUYHBIE CpOKM cmaum JI3, Tem pedepata, KOHCIEKTOB (paboOThI
BBITIONTHSIOTCS 3a0YHUKaMU B Te4YeHHE cemecrtpa); 3amanus st CPC BeigaroTcs B TedeHue 1-3
aymuTopHbIX 3aHsATHI. HekoTopsie Buabsl CPC gBisitOTCS CBOAHBIMH U BBIMOJHSIOTCS 110 HECKOJIBKUM
paznenam kypca (P-pedepar, pazaensr 1,3).

WNudopmanus o mpoBeaeHUH 1a00pPaTOPHOTO MpaKkTUKyMa MPUBOAUTCSA B KaJICHIAPHOM ILIaHE
3aHSATHN U CIHCKE Ta0OPATOPHBIX PaboT (CM. HIKE).

KanenmapHslii minaH 3aHATUN KOPPEKTUPYETCs Mepe]] HavyajaoM 3aHSATHI COrNIACHO PAaCIUCAHHIO

ayJIUTOPHBIX 3aHATUI CTYIEHTOB 3a04YHOI (OpPMBI 00yUEHHUS.
4.2 KAJTEHﬂAPHBIﬁ IVTAH KYPCA
«Teopemutwcxue OCHO8bl Nnpo2cpecCuBHblX MexHO102UIL)

AyAUTOpPHBbIE 3aHATHUSA CamocrosTeabHast padora
5 =
@ @ = = =
] = 2 g“ g% gEPC% 2 8
= < = o g s S 58| S8
s | = ol 3 = Sof55 | 2235 | 22¢ezs| =588
= = 0 = = = ZEogS =T @ = = 2 = E
) = = = = o - = e O = S 4 &2 EFCE 2
= % = = s = FEE S I E= s 8| ER T
v = = e = >2‘Hg © © S o =5 35| < -9
= ¥ &« b5 ok = s = o 4 E 2= D
2f | gF =REE EgR ZEEiiZiEd
< e | M
= = = = £ = £ 5z S
= 3
1 2 3 4 5 6 7 8
JI1
1 ’ 10 yac.
2 yac.
J12
2 ' 10 yac.
2 yac.
3 I1P1,
2 yac.
4 T3, 10 vac K1,
2 yac. ’ 25 yac.
5 [1P2,
2 yac.
JI4
6 ' 10 uac.
2 yac.
. I1P3, K2,
2 yac. 25 yac.
8 | 5,
10 uac.
2 4ac.
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1 2 3 4 5 6 7 8
9 I1P4,
2 yac.
10 JIP1 (1), )
4 gac. .
11 JIP1 (1), J ap1, K3,
4 yac. 5 yac. 25 ygac.
12 JIP2 (1), )
4 yac. .
13 JIP2 (1), JIP2, J131,
4 yac. “ 5uyac. 15 gac.
14 JIP3 (1), )
4 yac.
15 JIP3 (1), JIP3, 1132,
4 yac. J 5wuac. 15 yac.
16 JIP4 (1),
4 gac. >
17 JIP4 (1), J JIP4, K4,
4 yac. S yac. 25 yac.
18 P,
72 4ac.
Ayoumopnvle 3anamusi CPC- (¢ uac.)- 272,
(6 uac.)— 34.
O0o3HaueHus:

JI - nexyus, TP — npakmuueckoe 3ausmue; /|3 - domauwiHee pacuemuoe 3a0anue;
JIP(), (II) —nabopamopnuvie 3ansmusi 015 I u I nooepynn cmyoenmos,

P —pegbepam, K —xoncnexm no camocmosmenvro unu OOnOJHUMENbHO usydyaemomy meopemudecKomy

mamepuary.

I'paghux nposedenus ayoumopHuIX 3aHAMUL 3A8UCUM OM YYEOHO20 PACNUCAHUSL 3AHAMUL CIYOEHmMOo8

3004HOU hopmbl 0OYUeHS.

B cmonbye 8 ykasamwi opuenmuposounvie cpoku evinoanenuss sadanuti o1 CPC, (pabomwi
BbLINOHAIOMCS. CMYOeHmMamMu 8 meuerue cemecmpa, evioaiomes 3aoanus oin CPC — ¢ meuenue 1-3

ayOUmMoOpPHbLLX 3AHAMULL).
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4.3 Cooepocanue nexyuonnvix 3auamuii — 10 yac.

Yacel

TeMbl JIEKIIMOHHBIX 3aHIATHUHI

| Jlexmusa

N

3

[
=]
&

enenne. Hayka kak yactb KyJabTypbl. Hayunoe noznanue. MeTom0/10rusi 4 CTPYKTYpa HAyKH

J1

Besoounas nexyus.

OCHOBHBIC 1ICJTU M 33[ja4d Kypca, CBsI3b C IPYTUMHU JUCIHUILUIMHAMU B OOIIEH CHCTEME
MOJITOTOBKH OakayiaBpa. DyHIaMEHTAIbHBIC 3aKOHOMEPHOCTH €CTECTBO3HAHUS KaK OCHOBA
HOBBIX HAayKOEMKHX TEXHOJIOTHH. YCIeXU Pa3BUTHS CCTECTBEHHBIX HAayK B TCUCHHE I10-
CIIETHUX JIECATUIICTHI, 00IIas XapaKTePUCTHKA X COBPEMEHHOIO COCTOSIHUS. BaxkHeriie
po0JIeMbl COBPEMEHHON HAYKH.

Pounb kypca B jannom BY3e. O0muii 00beM 4acoB, MOPSIOK U3YUCHHUS, PACIIPEICICHUE
pasgeiioB Kypca IO CEMeCTpaM M BHJAM 3aHATHH, TpeOOBaHMS K IIOATOTOBKE K
MPAKTUYECKUM M J1a0OpaTOPHBIM 3aHSATHSAM, KOHTPOJBHBIC MEPONPHUATHSA, PCHTHHrOBas
crcTeMa OICHUBAHUS YPOBHS 3HAHHI. YUCOHUKH U IPYTUE TTOCOOHSI.

J1

0,5

KynbTypa, ee nenu u 3aaauu, JOCTUKEHUS KyJIbTypbl. MaTepuanbHas, TyXOBHas, CO-
nuanpHas KynbTypa. Hayka kak dacte kynbTyphl. Llenu u 3agaumn Hayku. VMcropudeckue
MPEANOCHUIKA BO3HUKHOBEHUSI HAYYHOT 0 N03HaHUA. CIIMEHTU3M U aHTUCLIUEHTHU3M.

1

0,5

JlBa crioco0a MO3HaHUs: €CTECTBEHHOHAYYHOE U T'yMaHUTapHoe 3HaHue. Paznuuue 1e-
Jed U crocoO0B NMO3HAHUS; MPEAMET U3ydeHUsi, 0coOeHHOCTH. McToprueckoe U3MEHEeHHe
OTHOILICHMS YeJIOBEYECTBA K CII0cO0aM IMO3HAHUSI, YBOJIIOIUS €CTECTBEHHBIX HayK (/[[peBHss
Hayka, sroxa Bo3poxnenus, HoBoe u Hoseliee BpeMeHa, COBpEMEHHas 310Xa; KJIACCH-
YECKUI U HEKJIACCUYECKUHN MEepHobl ecTecTBO3HaHUA). COBPEMEHHOE IPENCTaBICHUE O
IIOHSATHUHU «3HAHUCH.

1

0,5

Hayxa xax cucmema 3nanui.

CtpykTypa HayKd ¢ TOYKH 3pEHHS NMPAKTUYECKOW HANpaBlIE€HHOCTU: (yHJIaMEHTAJIbHBIE,
MIPUKIIAJHbIE HAyKU (TIpeAMET U3Y4YeHHs, LIeTH U 3aJjaui, LIEHHOCTHOE OTHOLICHHUE).
CrtpykTypa HayKH C TOYKH 3pEHHS MPEIMETHOrO €IMHCTBA: €CTECTBEHHbIE HayKH, OOIe-
CTBEHHbIE, T'YMaHUTapHbIE (MIpeIMeT U3yYeHUs, LeIH U 3a/1aui, ocobeHHocTH). EcTecTBeH-
Hble Haykd M marematuka. OCOOEHHOCTH COBPEMEHHOTO M3MEHEHHUs CTPYKTYpPbl HayKH.
CrpykTypa ecTtecTBeHHBIX HaykK. [luddepenumanus Hayku. HTerpanus HayKu.

3

Kpumepuu ucmunnocmu nayunoz2o nosHanus.
JloHayuHoe, 0OBIZIEHHOE, PEeIUTH03HOe, HaydHOe Mo3HaHue. Kputepun MCTUHHOCTH Hayu-
HOTO TIO3HAHUs. YCTAHOBJICHHE MCTUHHOCTH 3HAHWM: MeToa (albCUpHUKaUU, METOJ Be-
pudukanuu. OTarYrne HaAyYHOTO 3HAHUS OT MU(OJIOTHYECKOTr0, OOBIACHHOTO, PEIUTHO3HO-
ro.
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J2 | 0,2 | Cmpyxmypa u memoovl Hay4H020 NO3HAHUS
3) Yposuu nayunoco nozuwanus: SMIMpUYECKHd, TeOpeTUYECKU. B3anMOCBs3b ypOBHEH.
UyBcTBeHHbIE (POPMBI TO3HAHUS: OUTYIICHHUS], BOCIIPUATHSL, IPEICTABICHHUSL.
Dopmbl HaAyuHO20 NO3HAHUs: HaydHBIE (AKThI, MPOOIEMbI, HAYYHAs THUIIOTE3a H TEOPHS.
3aiaun Teopuu, FJIEMEHTHl TEOPUHU, TUIBI TEOpUHl (omucarenbHble, HayuHbIe). [IpuMepsl
BO3HUKHOBEHUSI HAYUHBIX TeOpuid. Kraccugurxayus memooos HayuHO20 NO3HAHUA: OOLIHE
METO/Ibl, YACTHBIE METObI, 0COOCHHBIE METO/IbI.
2 Nepapxuyeckasi CTPYKTypa MaTepuu. /IMHCKPeTHOCTh M HelPepPbIBHOCTh MAaTePHH
JI2 | 0,7 | CoBpeMeHHbIE MPeACTABIEHHSI 00 HEPAPXUUYECKOI CTPYKTYpe
5 Ionamue «mamepusay. Pa3nuuHple MpencTaBICHUS O CTPYKType MaTepui.
CTpyKTypHBIE YPOBHU MaTePUU U UX OCOOCHHOCTH: OOBEKTHI )KUBOK U HEKHBOU IPUPOJIBI;
BEIIECTBO, MOJIe, BAKYyM; O0OBEKThl MaKpOMHpa, MUKpoMHpa, Meramupa. J(uckpeTHOCTh 1
HEMPEPHIBHOCTh MaTCPHUH.

Dynoamenmanvhvie 83aUMOOelcmeUs  (CUlbHoe,  3JeKmpo-mMazHumuoe, ciaboe,
2pasUmMayuoHHoe) u ux 0coOeHHocmu.

MHTEHCUBHOCTh  B3aMMOJCHMCTBUS, OOBEKTHl ~ B3aMMOJCHCTBHUS,  MacIiTad
B3aMMOJICHCTBUS, KOHIICTIIIUUA OJIM3KOACUCTBUS, MATbHOJCUCTBUS, METOIbI H3y4CHUS
B3anmoJeiicTeuil. [lonsTre «kanrOpoBOYHBIE OO30HBI.

J2 1 Ocobennocmu 00vexkmos Mukpomupda. YPOBHH CTPYKTYPbl OOBEKTOB MHUKPOMHpA:
JJIeMEHTapHble 4YacTUlbl ((hyHIaMEHTalIbHBIC, COCTaBHBIC); SAPO; ATOMBI; MOJEKYIIBI.
Yactunel w1 aHTH4acThibl. Kimaccupukamusi 3MeMEHTapHBIX YacTHIl, (yHIaMEHTAIbHBIC
B3aMMOJICHCTBUSL MUKpoMmHpa: 0030HBI U (epmuonsl; (yHaameHTanbHbIe ((HOTOHBI,
JIENTOHBI, KBAPKH) U COCTaBHBIE (aApOHBI, 0APHOHBI, ME30HBI).

Ocobennocmu cmpykmypol Mezamupa. CoBpeMeHHbIE TMPEACTaBICHHUS O CTPYKType
Meramupa, TeMHas Marepus, TeMHas JSHeprus. MeToasl UCCIeA0BaHUS OOBEKTOB
Meramupa. OTinuusi 1 0cOOEHHOCTH HEOECHBIX Tel M CKOIUJICHW: ['amakTuku, 3BE3[bI
(3apokICHUE U IBOJTIOIHS 3BE3]l, TEPMOSICPHBIC PEAKINH ), INTAHETHI, KOMETHI, METCOPHTEHI.
Conneunas cucrema.

1 2 3
3 Hayuynasi kapTuHa MHPAa: IBOJIIOLMS MPeACTABIEHUI, HAYYHasl Mapagurma
J3 1 | Hayunas kapmuna mupa

[Tonstue «Hay4yHas kapThHa Mupa». Mcropuyeckue NpeanOChUIKM BO3HHUKHOBEHUS
HAy4YHBIX KapTHUH MUpPa; UICTOPUUYECKHU CIIOKMBIINECS KapTHUHBI MUPA.

Mexanucmuueckaa kapmuna mupa. OCHOBHBIE TIOJIOXKEHUS U TIPEICTABIICHUS.
MexaHunusM, JETEPMUHU3M, pPAaclpOCTPAHEHHME MEXAHMYECKOIO  B3aMMOJCHCTBHS.
Hcropuyeckne NOpeaNoOChUIKM BO3HUKHOBEHHS  MEXAHUCTHUECKHMX  IPEICTaBJICHHUI,
HCTOPUYECKOE pa3BUTHE B3IVIAJ0B Ha MexaHudeckoe nBuxkeHue ([pesnuit mup, Cpennue
Beka, Dnoxa Bo3poxaenus, HoBoe Bpemsi). MecTo denoBeka B MEXaHHUCTHYECKOW KapTHHE
MHpa.

Onekmpomacnumuas Kapmuna mupa. OCHOBHBIE NPHHLHMIIBI M IIPEICTaBICHHUS;
pacrpocTpaHEHHE 3JIEKTPOMATHUTHOTO B3auMOAEWCTBUs. lcropuueckue NpeanochbUIKU
(bopMHpOBaHUSA DJIEKTPOMATHUTHOM KapTWHbl Mupa. CoOBpeMEHHOE HCIOJIb30BaHUE
JOCTH)KCHMM HAy4YHBIX IPEICTaBICHUNW. MeCTO 4enoBeKa B 3JIEKTPOMAarHUTHOM KAapTUHE
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MUpa.

JI3

Keanmoso-nonesas kapmuna mupa. OCHOBHBIE TPUHLMUIIBI U TPEICTABICHUS

(OpUHOMI ~ HEONPEAEJCHHOCTH, JOTOJHUTEIBHOCTH, COOTBETCTBHS). McTopuueckue
MPEANOCHUIKH (DOPMUPOBAHUS KBAHTOBO-IIOJICBOM KapTHHBI MHPA.
Jeonoyuonnas  kapmurna  mupa.  OCHOBHBIE  MOPUHIMUIIBI W MPEICTABICHUSA
(MEKIMCIMIUIMHAPHBIA  TOAXOA, CHUCTEMHBIM  IOAXOJ, IMPUHLUII  TIJ100aJbHOIO
ABOJIIOIIMOHU3MA, TPUHIIAII CaMOOpPTraHU3alMK MaTepuu). McTopudeckue NpeanoChbUIKu
(hopMUPOBaHHS SBOJIOIMOHHON KapTUHBI MHpa. MecTo deloBeKa B HBOJIOIMOHHOU
KapTUHE MHpA.

Hayunas napaouema. CmeHa HaydHOW mapagurmel. HaydHble pEBOIIONHH,
MPEINOChUIKH BOBHUKHOBEHUS.

CraTucTHYecKHE 3aKOHOMEPHOCTH B MPHUPO/IE
Ilepsoe nauano mepmoounamuxu
PaBHOBeCHBIC M HEPABHOBECHBIC COCTOSIHUS CUCTEMBI. KpyroBeie, oOpaTuMbIe U He-
o0paTuMble MPoLEecChl. BHYTpEHHSISI SHEPTHsI CUCTEMbI KaK (DYHKITUS COCTOSTHHUSI; KOJTHYe-
CTBO TEIUIOTHI; paboTa HIICATBHOTO Ta3a. Bmopoe u mpemve Hawaia mepmoOuHaAmMuKu
Hepaesnosecnvie cocmosinus u npoyeccol.

Camoopranmzarus B npupoje u obmiecrpe. CHHEpreTHKa Kak HayKa 0 CaMOOPTaHU3aIIHH.
Oco0eHHOCTH BOTIOIMOHHBIX MPOLeccoB. IIpuMepsl camoopraHu3aui B (pU3UKe, XUMHUH,
OHOJIOTHH.

CHHepreTrka U MEHEDKMEHT.

-

3

Onrtuka: gyHaaMeHTAIbHbIE 3AKOHbI M OCHOBHbIE TOHATHS.

OnTHKa: neny U 3a/1a4d, IpeMET H3yYeHUs, KITacCUPUKAIIHSL.
Kopnyckynapno-eonnosas npupooa ceema

CBer Kak sneKTpoMarHUTHas BoiHAa. OCOOCHHOCTH PacHpOCTPaHEHUS SJIEKTpoMar-
HUTHBIX BOJIH, LIIKAJIa JIEKTPOMAarHUTHBIX BOJIH.

3axonvl ceomempuyeckoli OnNmMuKY: 3aKOH OTPAXKEHUSI, 3aKOH MPEJIOMIICHHUS, a0COIIOT-
HBIH MMOKa3aTeNb MPEJIOMIIEHHUS, COOTHOILIEHHE MEXIy IOKa3aTeleM MPeToOMIIeHUS U CKO-
POCTBIO CBETA B BEIIECTBE, MIOJTHOE BHYTPEHHEE OTPaKEHHE (CBETOBOJIBI, ONITOBOJIOKOHHEIE
JUHUU CBsA3M). [IpuMeHeHne 3aKOHOB reOMETPHUECKOM ONTHKH B COBPEMEHHBIX TEXHOJIO-
THSX.
3axomnvl 801HO60U ONMUKU
WuTepdepennms ceera. KorepeHTHOCTh 1 MOHOXPOMATHUYHOCTh CBETOBBIX BOJIH. Y CIIOBUS
HaOmofeHus sBineHus uHTepdepeHunu. OnTHYECKUe CXeMbl Uil HaOiroaeHus uHrepde-
peniu (merox FOHra). YciaoBust MaKkCUMyMOB U MUHUMYMOB HMHTEp(EPEHIIMOHHON Kap-
THHBI, ONTHYECKasi pa3HOCTh Xoza. [IpuMeHeHne siBjIeHni HHTephEepeHIIMY B COBPEMEHHBIX
TEXHOJIOTHUSIX: TIPOCBETIICHUE ONTUKH, HHTEPPEPOMETPHI, METOIBI KOHTPOJISI TIOBEPXHOCTEH
onrtuyeckux tein. I'omorpadusi.
Hudpakius ceera. YcnoBus HabmoneHus audpakunu. [punnun INoitrenca-dpenens.
Hudpaxius Openens u Opaynrodepa. Judpakuus Opaynrodepa Ha qudpakinoHHON
pemeTke, Kpucramuiax. [[puMeHeHne sSBieHU TUPPaKIUK B COBPEMEHHBIX TEXHOJIOTHUSIX;
U3yueHHEe CTPYKTYpbI MaTepuaioB. [IpoGieMsl pa3periaromnieil cnocoOHOCTH COBPEMEHHBIX
ONTHYECKUX MPUOOPOB.
Keanmoesuvie ceoticmea uznyuenus. OcoOOEHHOCTH U XapaKTEpUCTHKH (OTOHOB. [laBieHue
CBeTa.
Jlazepsl: TUIBI JIA3€pPOB, UX Ha3HAYECHUE, METO/IbI TIOJTYUYEHHUSI KOTEPEHTHOTO H3JIy4dEHUSI.
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OcCHOBBI paIMAIMOHHBIX TEXHOJIOTH I

SAnpo: crpoeHue, siAEpHBIE CHIIbI, 0003HAUCHUS BUJA nac) DHeprusi CBsi3u. Y CTOWYMBOCTh
anep. Buowr paouoakmusenozo uznyuenus: o-, B- ,y-uziydeHue. 3aKOH pPaJHOaKTUBHOTO
pacnaga. AktuBHOCTh. [lepuoa nmonypacnaga paguoHyKIHIOB.

buonoeuueckoe oeticmsue paouoaxmusHuIX U3Ly4eHull

YpOBEHb OINACHOCTH PA3JIMYHBIX M3JyYEHUH, HETATUBHOE BIMSHUE HA YEIIOBEUECKUU
opranu3M. Jlo3el u3nydenus. CrnocoObl perucTpanuy U 3allUThl OT Pa3IUYHBIX BHJIOB
W3ITy4CHHUS.

CogpemeHnbie paduayuoHHble MexHOoN02UU

ATOMHBIC SJEKTPOCTAHIIMU: YCTPOMCTBO H NPHHIMUI PadOThl SIEPHOTO PEaKTOpa.
OTHolIEHNE COBPEMEHHOT'O MUPOBOT'0 00IIIECTBA K UCIIOJIb30BAHUIO SIIEPHON IHEPTHH.
Hcnonbs3oBanue paguaiioOHHBIX TEXHOJIOTUN B MEJIULIUHE.

TepmosiiepHple  peakuuu: MPUMEPbl, BO3MOKHOCTb  HCIIOJIB30BAHUS  YEJIOBEKOM,
MIPUPOJIHBIC MPOIECCHI.

HeratuBHoe ucnonp30BaHUE PHEPIHHM PAAUOAKTUBHBIX H3JIyUYEHUH (SAEPHOE OpYXKHE U
1.11.). [TpoGiieMsl siiepHOl 6€3011aCHOCTH.

1

2

3

4 XuMn4deckui YPOBE€HL OpPraHM3aluu MaTepuu: 0CO0EHHOCTH CTPYKTYPbI, (byl-[)IaMeHTaJIbHI)Ie
3aKOHbI U OCHOBHbIC ITOHATHSA.

J4 | 0,7 Xumusi Kak pasznen ecrtectBo3HaHus. [lpeamer XuMuuM, B3aMMOCBS3b C APYTUMHU
5 | Haykamu. Yclexu XUMUU B TEUEHHUE TMOCJICIAHUX JECATUICTUH U XapaKTepUCTHUKa ee
COBPEMEHHOTO COCTOSHUSA.
OcHogHble 3aKOHbL U NOHAMUSL XUMUU
3aKoH COXpaHEHHUs MaTepHuH, 3aKOH MOCTOSIHCTBA cocTaBa. BemiecTBa mepeMeHHOTro
cocraBa. DJeMeHT. XUMUYecKue CUMBOIBL. BanentHocTh. CTenens okucnenus. [Ipocteie u
cioxHble BemiecTBa. OmpeneneHue CTENEHU OKHUCICHHUS 1o (opMmylaM COeAMHEHUH.
CocraBieHue GopMyI BELIECTB.
Ilepuoouuecxuii 3axkon u maoauya J[. M. Menoeneesa
Ji4 1 | Obwue 3axonomepHocmu NPOMeKAHUS XUMUYECKUX NPOYECCO8: IHEPLemuKd XUMUUecKux
npoyeccos u mepmoOUHaMuUKa.
OcHoBHBIE 3a/laydl TEePMOJAMHAMHKHU. TepMoAMHaMHueckas cucrema. [lapameTpsl
cucteMbl. (DYHKIIMU COCTOSIHUS CHUCTEMBI. TeruioBod 3(P¢eKT peakiuu. DHTaIbIHS.
CrangapTHas SHTaNBIHS 00pa3oBaHus BeulecTB. MI3MeHeHne SHTaNbIINK B X0/1€ MpoIiecca.
3akon [I'.M. Tecca wu cneactBus wu3 Hero. TepMoxuMuyeckue ypaBHEHUS U
TEPMOXHUMHUYECKUE PACUETHI.
Hanpasnennocme xumuueckux npoyeccos
DHTpoOnHUsl CUCTEMbl M €€ H3MEHEHuEe B XojJe peakuuu. CraHmapTHash SHTPOMHSL.
Oueprus ['nb6ca.
CrangaptHoe u3MeHeHUe dSHepruu [ubbca B xoae peakmnuii 0oOpa3oBaHUS BEIIECTB.
Hamnpasnennocts mporeccoB. CaMO-TTpoU3BOIBHBIE M HECAMOTPOU3BOJIBHBIC TPOIIECCHI.
OO6patumbie U HeoOpaTUMbIe peakiuu. [[porno3upoBanye NPUHIMIHATEHOW BO3MOKHOCTH
MIPOTEKAHUS MPOIIECCOB.
J4- | 1 | Obwue 3axonomepHocmu NpOMEKAHUS XUMUYECKUX NPOYECcOo8: XUMUYECKas KUHemuKd,
JI5 Xumuueckoe pagHosecue.

Kuneruka. 'omorenHbie u rereporeHHble cucTteMbl. [IoHSATHE CKOPOCTH XUMHYECKOM

peakuuu. 3aBUCUMOCTb CKOPOCTH PEAKIUH OT pa3iIMuYHbIX (aKTOpOB (TeMIEpaTyphl,
KOHIIGHTPAllUM  PEarupyrollux  BEHIECTB, MPUCYTCTBUS  KaTalM3aTopa, MPUPOAbI
pearupyronux BemiecTn).
Mexanusm peakiuu. 3akoH AeicTByromux macc. Kunernueckoe ypaBHeHue. KoHcranTa
CKOpPOCTH peaklu. 3aBUCUMOCTh CKOPOCTHM peakuuu OT Temmeparypbl. [IpaBuno Baut-
l'odpda. DHeprus akTuBanuM peakiuu. KaTraauTHYecKHe MpoIecchl. [ OMOreHHBIH U
reTeporeHHbId karanus. Karamuszatopsl. MarHOUTOPHL. PONE KaTanu3aTopoB B IPUPOTHBIX
Y TEXHOTE€HHBIX SKOCHCTEMAaX. be30MmacHOCTh KaTAIMTHYECKUX MPOIIECCOB.
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1 2 3

Xumuueckoe pasnosecue
Oobparumocts peakiuil. CocTosHue XMMHYecKoro paBHoBecus. KoHcTaHTa paBHOBecHs.
Cmenienne xumuyeckoro paBHoBecus. Ilpunuun Jle Ilarense. Bo3moxkHOCTH
ONTHMH3ALMM  XMUMHMYECKHX IPOLECCOB. 3HAYCHWE MpUHLMINA Uil  [PUPOIHBIX,
OMOXMMHUYECKUX U TEXHOT€HHBIX 3KOCHCTEM.

JI5 | 0,5 | Peakyuonnas cnocoonocms eewjecms. [ enemuyeckas c6s3b OCHOBHbIX — KIACCO8
e Heopeanuyeckux coeOuHeHul

CocraBiieHne YypaBHEHMM XHMHUYECKHUX pEakUUidl B MOJIEKYJISIPHOM U HOHHO-
MOJIEKYJIsIpHOM ~ Buaax. (OOmmue CBOWCTBA OCHOBHBIX KJIACCOB  HEOPTaHUYECKUX
COCTUHEHU.

5 YesioBek: (peHOMEH UesiOBeka, Onocgepa, Hoochepa.

JI5 | 0,7 | @enomen uenosexa

5 Cywnocmo uenogeueckoeo cosnanus. Ilo3naBaTenbHasi JESITENBHOCTh YEJIOBEKA U €€
OOBEKTUBHBIE MPeAnochUIku. DYyHKIIMU HEPBHOM CHUCTEMBI; (YHKIIUU UYEIOBEYECKOTO To-
JIOBHOrO Mo3ra. [Ipeanochiku BO3SHUKHOBEHHSI COBPEMEHHOI'O YEJIOBEYECKOTO0 I'OJIOBHOTO
Mo3ra. OcOOEHHOCTH CTPOEHUS YeIOBEUYECKOro IroJ0BHOIO MO3ra, €ro OTIMYHE OT KUBOT-
HOro. OCHOBHBIE (DYHKIIUH AEATEIBHOCTH HEPBHOM cucTeMbl. CO3HAHHME KaK Pe3yNbTaT Jie-
ATEIbHOCTH HEPBHOU cucTeMbl yesoBeka. CTpykTypa co3HaHus (Tpu cepbl CO3ZHAHUS CO-
rinacHo A.I'. Criupkuny).

OcHoBHbIE MTO3HABATEIbHbIE CIIOCOOHOCTH YeNOBEKa: pallMOHalIbHAsA, CEHCUTUBHAsI. Mbl-
neane. Meicib. M3yuenne mbinuieHus. OOBEKTHBHBIE MPEANOCHUTKMA MbIIUIeHUs. JlocTu-
KEeHHSI HeUpoPU3nonoruu. AcUMMETpHsl PYHKIIMOHUPOBAHUS TOJIOBHOTO MO3Ta YeJOBeKa.
OcobenHoctr (HhYHKIIMOHUPOBAHUS JICBOTO U MPABOTO IMOYIIAPUE TOJIOBHOTO Mo3ra. [[Ba
TUINA MBIIUIEHUS ¥ UX OCOOCHHOCTHU: JIOTMUYECKOe, MHTYUTHBHOE. HopManbHOe (GyHKIMO-
HUPOBAaHKE TOJIOBHOTO MO3ra, MpodeccruoHaibHas «1epopMarusy CO3HaHUS U MbIIIJICHUS.
buocghepnwiii yposensv opeanuzayuu mamepuu™

OcoOeHHOCTH XUBOH M HEXUBON Matepuu. lIpencraBieHus o MPOUCXOXKACHUU KU3HU.
Yenosek kak (eHoMmeH npupozsl. JKusHeobecneueHue uenoBeka. YenoBek um OGuocdepa.
®opmupoBanue Hoocdepsol. [Ipobremsl 3xo0ruu.

* TeMbl M3y4aroTCS TOJHOCTBIO CAMOCTOSATEIBHO, JINOO JOIMOJHHUTEIBLHO K JICKITMOHHOMY
Matepuainy (B CBSI3M C MAJIBIM KOJMYECTBOM ayJAUTOPHBIX 4acoB — 5% OT 00111eT0 00beMa).

** . Matepuan noxpobHEe paccMaTPUBAETCS B TEUEHHE TaOOPATOPHOTO NPAKTHKYMA

5 OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipu peamuzanuu nOporpamMmsl JUCHUIUIMHBL «T€OpeTHYecKHe OCHOBBI IPOTPECCHUBHBIX
TEXHOJIOTUIN» UCHIONB3YIOTCS Pa3InyHble 00pa30BaTeIbHbIE TEXHOIOTHH.
AynuTOpHBIE 3aHATHUS TPOBOASTCS B OpME JIEKIU, MPAKTUYECKUX U TAOOPATOPHBIX 3aHSITHM.
JU1 KOHTpOJISI yCBOEHUS CTYACHTAMHU pa3/iejioB JaHHOI'O Kypca BBIIOJIHSIOTCS JOMAIIHUE 3a/JaHUs,
COCTABJISIIOTCSL KOHCIIEKT 10 TEOPETUUECKOMY MaTepHaiy.
CamocTosiTenbHast paboTa CTYyJIEHTOB MOJpa3yMeBaeT Mol co00il pacCMOTpeHHE JIEKIIMOHHOTO U
MPaKTUYECKOIO0 MaTepHuajla C HCHOJb30BAaHHEM PEKOMEHJyeMOW JuTepaTyphl (y4eOHUKOB U

METOAMYECKUX MOCOOMH MO Kypcy); TOATOTOBKY K JIAOOPaTOPHOMY NPAKTUKYMY, BBITIOJTHEHUE
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pacyeTHBIX JOMAIIHUX 33JaHUi; HamucaHue pedepara; MOArOTOBKY KOHCHEKTOB IO CaMOCTOSITEIBHO
WIN JOTIOJTHUTEIBHO U3y4aeMOMY TEOPETUUYECKOMY MaTepuay. Buibsl camocTosTenbHON paboThl M UX
TPYAOEMKOCTb ITOJIpOOHEE ONUCAHBI B I1. 5.3.

JIns TOBBIIEHWS YPOBHS 3HAHWH CTyJeHTOB 10 Kypcy «Teopernueckue OCHOBBI
IPOTPECCUBHBIX TEXHOJIOTHI» B TEYEHHE CEMECTpa OPraHM3YIOTCS KOHCYJIBTAIMH IPEroJaBaTeleH
(cormacHo rpaduKy KOHCYIbTaUul Kadenpsl Gu3nKu). Bo Bpemst KOHCYIbTallMOHHBIX 3aHSATHH:

® IPOBOJUTCS OOBSCHEHUE HETIOHATHBIX JJIS CTYACHTOB Pa3/IeJIOB TEOPETUIECKOTO KypcCa;
® Pa3bICHSIOTCS AITOPUTMBI PELICHU 3a]a4 MHANBUAYaIbHBIX JTOMAIIHUX 33/1aHHIH;
® [IPUHUMAIOTCS 3aJI0JDKEHHOCTH I10 Pa3IMYHBIM BUIaM padoT U T.JI.
B TeueHme cemecTpa BCe KENArOIIME CTYIACHTHI O0SCIIEUMBAIOTCS JIEKTPOHHBIMU BEPCHSIMHU

METOAMYECKUX OCOOMH, MMEIOIIUXCS Ha Kadeape, o u3ydaeMoMy Kypcey sl paboThl Toma.

5.1 Temwl npakmuueckux 3auamuii — 8 uac.

Tembl MpakTUUECKUX 3aHITUI

3ansaTue
Yacer
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3ausaTue

Yacer

TeMbl TPaKTUYECKUX 3aHATHI

I1P1

Knaccughuxayus memooos nayunozco noznamus: oOIIAE METOJIBI, YACTHBIE METOIHI,
0COOCHHBIE METO/IbI.
OcoOeHHbIC YMIUPUYECKUE METOBI (HAOTIOACHHE, U3MEPEHHE, SKCIICPUMEHT).
OcoOeHHbIE TEOpETUUECKHE METObl: a0CTparupoBaHue, (opMmanusaius; ujaea-
JU3alMsl, UHAYKIHS; TUTIOTETUYECKUM METOJI, 1€TyKIIHUS.

OcobOeHHblE  YHHUBEPCAJIbHBIE  METOJbI:  AHAJIOTHUs, MOJCIUPOBAHHE  (THIIBI
MOJICIUPOBAHUS ), KJIACCU(DUKAIUS, aHATTU3, CUHTE3.

Meroapl OIIEHUBAHUSI MOTPEITHOCTEH HAYYHBIX M3MEPEHHM, OCOOCHHOCTH TPO-
1ecca U3MEPEHHUs, TUIIbl U3BMEPEHUI, 3alUCh PE3yJIbTaTa U3MEPEHUS.

Kpumepuu ucmunnocmu nayunozo snanus.

Omauyue HayuHo20 U NCeBOOHAYHUHO20 3HAHUSL.
IIceBnonayka. Buabl nceBgoHayqHoro 3HaHus. [IpeInocbuiku «ycrexay pacupocTpa-
HEHUs TiceBioHayyHoro 3HaHUs. «[loTpebutenu» mnceBnoHay4yHoro 3Hanus. Omac-
HOCTB IICEBJJOHAYYIHOTO 3HAHUS, CIIOCOOBI «3aITUTHD».

Omuka HayKu.

HpascTtBeHHOCTh M Hay4yHOE 3HaHHE. COOTHOIICHUE MEXIY KPUTEPUAMU UCTUHHOCTH
HAay4YHOIro 3HaHHA MW HPaBCTBCHHOCTBIO. IOpPII[H‘-IGCKHfI, 3TPI'-ICCKI/II>1 KOHTPOJIb
Hay4HbIX HccienoBanuid. EBrennka. bruostika. OnacHOCTh TICEBIOHAYYHOTO 3HAHHMS,
CHOCOOBI «3alUTEIY.

I1P2

Hepapxuueckast CTpyKTypa MaTepuu: YPOBHU Makpo-, MUKpo-, Meramupa U uX
ocobennoctu. Ctpykrypa Bcenennoii, Teopun 3Bomonuu Bceenennoit, ComHedHOM
CHCTEMBI, 3eMJIH.
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3ausaTue

Yacer

TeMbl TPaKTUYECKUX 3aHATHI

Cospemennbie npedcmasieHus 0 NPOUCXoxHcoeHuu u 26ooyuu Beenennoti. ' umotessl,
ucciea0Banusa U Teopun Xab06ma (3akoH Xab6ma), A. @puamana, P. 'amosa. Teopus
Bonpmioro B3peiBa. PenukroBoe u3nydenne. OcoOeHHOCTH (DOpMHUPOBAHUS MaTepUu
nocne bonpmioro B3peiBa. [IpoGiieMbl, BO3HUKAOIIME TpU  HUCCIEAOBAHUU
KocMu4ecKknXx 00bekToB. [ToHsTus «MeTarajJakTukay, «kKOCMHYECKHA TOPU3OHTY.

Ilpobremovl 06vedunenus hyHOAMEHMATLHBIX 83AUMOOEUCBUIL,

IMPUYMHBI HEOOXOAMMOCTH MCCIICIOBaHUS OCOOCHHOCTEH B3aUMOJICHCTBHUM, TCOpPHUS
sBotonnu  Bcenennoit. DnekTpocinaboe B3ammognerictBue. Teopus Bemukoro
o0bpeauHenus, Teopus «Bcero» (Teopus cynepcuMMETPUYHOTO B3aUMOAECUCTBHUS).

I1P3

Hayunasa kapmuna mupa: 3BOMIOLMS NPEICTABICHNUN, HAy4YHas MapajurmMa, Hay4Hble
Y HAyYHO-TEXHUYECKUE PEBOIIOLUH.
3aKoHBI COXpaHEHMsI Kak (pyHJAaMeHTaJbHbIE 3aKOHBI MPUPObl. [IpuHIIKIIEI cCUMMET-
pHUU IIPOCTPAHCTBA U BPEMEHU

[IpencraBnenue O CBOMCTBAaX IPOCTPAHCTBA M BPEMEHU B KJIACCUYECKOH H
penaTuBUCTCKOM MexaHuke. Cucrema orcyera. OTHOCUTENBHOCTD IBUKEHUS.
[TpoGnemMbl KOPIYCKYJISIPHO-BOJTHOBOM JBOMCTBEHHOCTH TMPHUPOJIBI CBETa, MUKpOYa-
ctul (runoresa ae bpoitns, npuHiun HeonpeaeneHHocTH ['eit3enbepra).

[1P4

Obwue 3aKoOHOMEPHOCIU NPOMEKAHUS XUMUYECKUX NPOYECCO8

TepMoxumMuueckne M TepPMOJAMHAMUYECKHE pacyeThl. TeruioBoil 3PQexT peakiuu.
TepmoauHaMudeckue (GpyHKIUM COCTOSHUS CHUCTeMBbl. HampaBieHHOCTh MpOILIECCOB,
CaMOIPON3BOJIBHOCTh PEaKIIM.

Kunernka. CKoOpoCTh peaklMM: 3aBUCUMOCTb OT KOHIIEHTPALMM PEAareHTOB (3aKOH
JeiCcTByOMUX Macc), Temrneparypsl (mpasuiio Bant I'odda). Xumnyeckoe paBHOBe-
cue, 00paTUMOCTh peakuuii, KoHcTanTa paBHoBecus. [Ipunuun Jle HlaTtense, BausHMue
JIaBJICHUs, KOHLIEHTPAIlUN BEIECTB, TEMIIEPATyphl HA CMEILIEHNE PABHOBECHS.
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5.2 Jlabopamopubstiit npakmuxkym — 8 uac.

Jlns mpoBeneHus J1abopaTOpHBIX paboT orBoAMTCA 4 J1abOpPaTOPHBIX
3aHATUS TPOJOJDKUTEIBHOCTRIO 1Mo 2 daca Kaxkumoe. Ha mepBom
7a00paTOPHOM 3aHATUM PACCMATPUBAIOTCS OOIIUME BOMPOCHI MPOBEACHUS
7a00paTOPHBIX PaboT, mpaBmwia OPOPMIICHHUS OTYETOB IO J1aOOPAaTOPHBIM
paboTawm, BOIIPOCHl TEXHHUKH O€30MacCHOCTH, pacdeT IOTPenrHOCTeH
U3MEPEHUIN U BBIMIOJHSETCS (QpoHTanbHas padota Nel. Ha mocnemyromux
3aHSATUSAX CTYJEHTHI BBINOJHSIOT €lIe TpU JabopaTtopHblie padOTHl IO
UHJUBUAYAIbHOMY Tpaduky (paOOThl BBIOMPAIOTCS MperojiaBaTeieM H3
CIIMCKa BO3MOXKHBIX J1A0OpAaTOpPHBIX paboT) B CHEIUATU3UPOBAHHBIX

naboparopusx kadeapsl GU3NKH.
CRucox 803MOCHBIX 1AOOPAMOPHBIX paOOmM NO KypCy

Howme
HaumenoBanue pabot P

METO/IH-

YEeCKOIo

nocoous
1 2
1 OnpezneneHue MIOTHOCTU TBEP/BIX TN MIPABUIBHON reoMeTprudecKoil popmbl 1
2 OnpeneneHre MOMEHTa HHEpLUHU MassTHUKA O0epOeka 3
3 OnpezneneHre MOMEHTA HHEPLUM METOJJOM TpUHIIPHOTO MOABECA 4
4 OmnpeneneHre MOMEHTOB HHEPLIMU U MOMEHTA CUJI TPEHUS NPH BPAIIEHUU Tena 5
5 Onpenenenune moaysst FOHra mpu pacTs>KeHUU TTPOBOJIOKU 6
6 OnpezneneHne yCKOPEHUs CUIIbI TSHDKECTH € TIOMOIIBI0 000POTHOTO MasTHUKA 13
7 Onpenenenne K03 unmeHTa BHyTpeHHET0 TpeHHS KuIKocTel Mmetogom CTokca 15

8 JlabGopatopHbiii kKomIuiekc 1o snektpuuectBy JIKD-6P. M3mepenue nuanekrpuueckoin e
IIPOHUIIAEMOCTH.

9 Omnpenenenue yaenpbHOTO 3apsija dJIEKTPOHA METOIOM MAarHUTHON (POKYCUPOBKHU 22
10 N3yuenue 351eKTpONpOBOAHOCTH HUKEIS B IIUPOKOM TEMIIEPATYPHOM HHTEpPBAJIE 32
11 N3yuenue IeKTponpoBOHOCTA MOJTMO/ICHA B ITUPOKOM TEMIIEPATYPHOM HHTEpBaJe 34
1 2
12 JIabopatopnslit koMiutekce no ontuke JIKO-1. T'eomerpuyeckast onTuka. 03
13 JIabopatopnsrit komruieke 1o ontuke JIKO-1. Unatepdepentus. 04
14 JIabopatopuslit komiuieke no ontuke JIKO-1. udpaxmms. 05
15 V3y4yeHue 3aKOHOB KUHETUKH U YCIIOBUM YCTAHOBJICHUSI XMMUYEC-KOTO PAaBHOBECHS X1
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16 I'eneTndeckast CBsI3b OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COEIUHEHUN X2
5.3 CAMOCTOSATEJIBHASA PABOTA
5.3.1 Buasl caMocTOSITeIbHOM PadoThl, TPY10€MKOCTD

Buasbl camocTosiTe/ibHOM padoThI; pa3iesibl Kypca Yacel

1

2

1 IIpopaboTKa TeKyIIero TEOPETUIECKOro y4eOHOro MaTepuara:

10 gac./nexir.;

2 IloxroroBka k JabopaTopHbM pabotam: JIP1-JIP4.

Suac./pa-60Ty

3 Boinonnenue 08yX pacuemHulx OOMAWHUX 3A0AHULL.

- J31. OCHOBHBIE 3aKOHOMEPHOCTH XHMMHMUYECKHUX IPOLECCOB: (yHIaMeHTaIbHbIC 15 yac.
TEPMOJMHAMHYCCKHUE 3aKOHBI, PUHITUIIBI, TeopuH. / Pazmen 4.
- JI32. ocHOBHBIE 3aKOHOMEPHOCTHM XHMHYECKUX TIPOIECCOB: KHHETHUKA, CKOPOCTh
peakuuu, XuMu4deckoe paBHosecue. / Pazmen 4.

15 yac.
4 CocraBneHue MOAPOOHBIX KOHCIEKTOB IO JIOMOJHUTEIBHO W CaMOCTOSTEIHHO
M3y4aeMbIM Te€MaM U pasjieliaM Kypca:
- Kl. Crpykrypa u ypoBHM opranuzauuu wmatepun. Meramup. Kocmoinorus.
DBOJIOMS Mpe/ICTaBIeHU 0 BO3HUKHOBeHUH Bceenennoil. Teopus bonbiioro B3psiBa. 25 yac.,
Conneuynas cucreMa. MUKpOMHUD: CTPYKTypa, OCOOCHHOCTH (DyHIaMEHTaTbHBIX
B3aumoJeiicTs/Paznen 2.
-K2. Ontuka: pyHnaMeHTanbHbIe 3aKOHBI, ONTHYECKUE SBICHHUS,

25 Jac.

. 2

MPAKTUYECKOE WCIOJIb30BAHUE 3aKOHOB ONTHKHA B COBPEMEHHBIX TEXHOJIOTHSX. /
Pazpgen 3.
- K3. OcHOBBI paiMalinoOHHBIX TeXHOJIOTHH. / Pazmen 3. 25 yac.,
-K4. Yenoek u 6uocdepa. Yuenne o Hoochepe. [IpoOGieMbl coBpeMeHHOM 3KOIOTHH. / 25 gac.
Paszpgen S.
5 Hanucanwue pedepara no teme «CHHEpreTuka Kak Hayka o camoopranmuzaruu. Oco- 49 yac.

OCHHOCTH JBOJIOINIMOHHBIX MporieccoB. CHHepreTrka U MeHepkMeHT/ Pa3nen 1, 3.

Cmyoenmul unghopmupyromes npenooageamenem o 8UOAX camoCmosmenrbHou pabomsl 6 Hauale
YyuebHo20 cemecmpa, CMyOeHmam 6vl0aemcs UHGOpMayus ¢ YKaA3aHuem 6udos pabom, CpoKo8 ux

6blNOJIHERHUA, Kpumepuimu OYyeHU6aHUA.

5.3.2 IIpoMexyTOUYHBII KOHTPOJIb BHINMOJTHEHUS CAMOCTOSITEIbHOMH PadoThI

5.3.2.1 Beinoanenue oomauwinux 3a0anuii

Jlnst 3aKperuieHust U yriryOJeHus: 3HAHUH CTYACHTHI BBIIOJIHSIOT B TEUEHUE CEMECTpa 2 pacuyeTHBIX

AOMAIIHUX 3aJaHus 11O CICAYIOIUM TCMaM:
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+# OCHOBHBIC 3aKOHOMEPHOCTH XUMUYECKUX MPOIECCOB: PyHIAMEHTAIbHBIE TEPMOIMHAMUIECCKIE
3aKOHBI, MPUHIUTIEI, TeopuH ([[31);
+# OCHOBHBIC 3aKOHOMEPHOCTH XMMHUYECKUX IPOIIECCOB: KHHETUKA, CKOPOCTh PEaKIUU, XUMUYe-
ckoe paBHoBecue (/132)
OpuEeHTHPOBOYHBIC CPOKH BBHITIOJHEHUS BAPHAHTOB JIOMAITHUX 3aJaHHUI MPHUBEICHBI B KaJICHIAPHOM

IUTaHEe Kypca, 3aJaHus BBLIAIOTCS HE MEHee, YeM 3a 5-6 Henlenb /10 CpOKa C/Iayd M BBIIOJHSIOTCS B
TeueHue cemectpa (1. 4.2), 4To CBSI3aHO C OpraHM3alMel yd4eOHOro Ipolecca CTYIASHTOB 3a09HOU

hopmbl 00yUEHUS.
5.3.2.3/lononnumensvnoe uzyuenue mekyuieco mamepuana, Hanucanue pegepama

3aounas Qopma oOyueHHUs MOApPa3yMeBAeT CaMOCTOATEIbHOE JUOO JOMOJHUTEIHHOE
paccMOTpPEHHE TEOPETHYECKOr0 MaTepuasia M0 HEKOTOphIM pazaenaMm Kypca. [lmsa obecnedenus
KOHTPOJIS y4eOHOTo Tpoliecca CTYICHTaM MPEUIOKCHO HamucaHue pedepata U COCTaBICHUE
MMMCbMEHHBIX KOHCIIEKTOB T10 H3y4aeMbIM ITPOOIeMaM.

Jlnist ydiiero yCBOCGHHUsI MaTepuaia CTYICHTHI TOTOBIT pedepar mo teme: «CHHEpreTHka Kak
Hayka o camoopranuzanui. Oco0eHHOCTH IBOJTIOIMOHHBIX MpoiieccoB. CHHEPreTHKa 1 MEHEDKMEHTY
(paznmensr 1, 3).

TpebOoBanust k coepkanuio U ohopmiieHUI0 pedepara BBIIAIOTCS CTYJCHTaM B Hauayie yu4eOHbIX

3aHsaTUi 1o Kypey. Pedepar odhopmisiercs na nucrax gopmara A4 (cormacHo tpedoBanusm ['OCT u
CTO). Pedepar Briatogaer:

+ THUTYJIBHBIN JIUCT;

COJIepKAHUE;

OCHOBHYIO 4acTb;

CIHCOK UCIIOJIb3YeMOH JIUTepaTyphbl.

4 4 A

[Ipu moaroToBke pedepaTa MOXKHO MCIONB30BaTh Kak Y4eOHYIO JIMUTEpaTypy, TaKk U MaTepHabl
mobanbpHOM cetu Internet. Pecypcbl MUpOBO# ceTH TO3BOJISIIOT CTYACHTaM Pa3BUTh HABBIKU MOUCKA
HE00X0AMMOM HH(POPMALINH, a TAKXKE MOJTYyIUTh COBPEMEHHOE MIPEJICTaBICHHE O MpodIeMe.

Ecnu tema pedepara packpbiTa HE MOJHOCTBIO, THOO opopmiieHHe paboThl HE COOTBETCTBYET
CTO, pabora Bo3Bpalaercs Ha 10pabOTKYy.

B cBsi3u ¢ orpaHMYEHHBIM YMCIIOM JIEKIIMOHHBIX M MPAKTUYECKUX ayIUTOPHBIX 3aHATH (5 %
OT O0ILEro KOJMYECTBa YacoB, BHIJICIIEMBIX Ha OCBOCHHE Kypca) HEKOTOpBIE pa3zeibl U TEMBI Kypca
CTYAEHTBl PAcCMaTPUBAIOT CAMOCMOAMENbHO, AUOO UVUAIOM  MAMepuan OONOIHUMENbHO K
JeKyuonHomy oonee noopoono (cM. 1. 5.3.1). DopMOH OTYETHOCTH II0 JAHHOMY BHIY
CaMOCTOSITENIbHOM pabOTHI SBJISETCS COCTABICHHUE CTY/IEHTaMU TUCbMEHHOTO KOHCNEKMA (PYKONUCHbII
eapuanm) C TPUBEJECHUEM H3ydyaeMoro marepuayna. KOHCHEKTBI COCTABISAIOTCA C HCIOJIb30BaHUEM
peKOMeHayeMOi yueOHO! JIUTepaTyphl:
1) «CtpykTypa 1 ypoBHM opranuzanuu marepuu. Meramup. KocMmomorus. DBoroIus mpeacTaBICHANA
0 BOo3HUKHOBeHMM Bcenennoil. Teopus bonpmoro B3peiBa. ConHeuHas cucteMa. Mukpomup:
CTPYKTYpa, OCOOCHHOCTH (hyHJaMEHTAIbHBIX B3auMmoeictuit» (Pasznen 2);

2) «OnTuka: (QyHAaMEHTAJIbHBIE 3aKOHBI, ONTUYECKHE SIBJICHUSA, NPAKTUYECKOE HCIOJIb30BAHUE
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3aKOHOB ONTHKH B COBPEMEHHBIX TeXxHOIOrusax» (Paszmen 3);
3) OcHOBBI pagralinOHHbIX TexHojorui (Pa3men 3);

4) «Yenosek u ouochepa. Yuenue o Hoochepe. [Ipodiaemsr coBpemerHoi skonorun» (Pasmen 5).

6 ®OHJ/ OIHEHOYHBIX CPEJCTB

JI71st TpOMEXKYTOUYHOM OLIEHKH YCIIEBAEMOCTHU CTYJIEHTOB MCIOJIBb3YIOTCS: KOMIUIEKTHI BAPUAHTOB
nomamranx 3amanumi J131-7132, tpebGoBanus k coaepkanuro pedepara u koHcrnekToB K1-K4 mo
pazzaenam U TeMam, MPUBEACHHBIM B 11.5.3.

BapuanTel 3ananuii npeacrtasiiensl B Y MK nuciuuriivHebl.

B kauecTBe nprMepoB HIUKE MTPUBEICHBI HEKOTOPBIE BAPUAHTHI 33JIaHUMN.

Bapuanmur domawnux pacuemmuvix 3a0anuii:
1) 131. Jomawnee 3a0anue no meme «OCHO6HbIE 3AKOHOMEPHOCMU XUMUYECKUX HPOUECCOB:
dynoamenmanvrvle mepmoounamuueckue 3aKOHbl, RPUHYUNDBL, MEOPUU)

Omnpenenure 1Ji yKa3aHHOM peakuuu

CeHg ()t 15/2 O3 (1,=6CO2 (1) + 3H20 ()
CJIeTyIOIHeE TEPMOANHAMUYECKHE XapaKTePHCTHKU:

1) M3MEHEHHE SHTPOIIMH TIPH CTAHAAPTHBIX YCIOBHSX, HCIIOb3Ys 3HaueHus AS ygq;

2) TeruioBoi 3(pPeKT peakuu, UCTIONB3Ys 3HAYCHUS CTAaHAAPTHOU YHTAIBITUU 00pa30BaHUS (AHoggg),

3) u3MeHeHue SHeprin I u66ca Ipy CTaHAAPTHBIX YCIOBHSX 110 CLIPABOYHBIM 3HaueHMHsIM AG ogs.

II. YcranoBute, BO3MOXKHO, JIM CAMOIIPOU3BOJIBHOE TPOTEKAHUE PEAKIINI

1) mpu cTaHAapTHOU TemmepaType (250C),

2) ipu 6oJiee HU3KOM TeMreparype (SOC),

3) npu Gomee BHICOKOM TeMIeparype (2OOOC).

I1l. Ykaxxute Tn peakuuu (peakuus 3K30- WIK SHAOTEPMUYECKas)

IV. Mornu 0b1 Bel ipenickazaTts 6e3 MpoBeieHUs] PacYeTOB, YBEIUYUTCS UIH YMEHBIITUTCS SHTPOIHUS

CUCTEMBI?
2) NA32. /lomawnee 3a0anue no meme OCHOGHBIE 3AKOHOMEPHOCHU XUMUYECKUX NPOUECCOB:
KUHemuKa, CKOpoCmy peakyuu, XuMuiecKoe pagnosecue

1. YeMy paBeH TemnepaTypHbIid KO3 (PUIIMEHT peakini CKOPOCTH PEAKIINH, €CIIH MPH YBEITHUECHUU
temmeparyps Ha 30°C CKOPOCT PEaKIIHH YBETHINTCS B 15,6 pas?
2. Kakum 00pa3oM CKOPOCTh peaKIMK 3aBUCUT OT TeMIlepaTypbl? YKa3zaTh GOpPMYIUPOBKY U
MaTeMaTH4YecKyro 3anuch npaBsuia Bant-I'odda. Uto Takoe TemneparypHsbiil kodpduinenT?
3. Kak crnenyer u3aMeHUTh TeMIepaTypy, YTOObI CMECTUTh PABHOBECHE PEAKIIMU B CTOPOHY 0OpaTHOM
peakuuu
CSz(ra3)+302 )™ 250, (r_)'l‘COz () AH<0?
Kaxkas aT0 peakiusi: sH710- win 3x30Tepmudeckas? [Ipu oObICHEHHH HCTIOIB30BaTh NMPUHIAI Jle
[Taremnse.
3anuiuTe BeIpakKeHUE JJ11 KOHCTAHThl paBHOBECUSI 00paTHMOI peakuuu.
4. B xakoM HanpaBJIECHUH CMECTUTCSI PABHOBECHE PEAKIIUU
4HC|(FI)+ Oz(r.) & 2H20(r.)+ 2C|2(r_),

€CJIM YBEITMYUTH JAaBJICHUE?
[Ipu o6bsicnenun ucnonszoBath npuHuun Jle [arensbe.
5. Bo CKOJIBKO pa3 U3MEHUTCSI CKOPOCTh MPSIMON PEAKIUH, €CIM KOHLIEHTPALUIO a30Ta YBEJIUYUTD B 16
pa3, a KOHLEHTPAILMIO BOJIOPOAa YMEHBIIUTD B 2 pa3za?

Nz )+ 3H2 )@ 2 NH; (1)

CocTaBUTh BRIpaXKEHUE JJIS 3aKOHA ACHCTBYIOIIMX Macc (sl MPSIMOW U 0OpaTHOM peakiuii).
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3) Pexkomennamuu K comepkaHuio KoHcnmekTa K1 mo caMoCTOSTEIbHO M3y4aeMOMYy MaTepHaly
pazaena 2:

«Cmpykmypa u ypoenu opzanuzayuu mamepuu. Mezamup. Kocmonozua. 3eonioyusn

npeocmaeneHuil 0 603HukHoseenHuu Bcenennou. Teopua boavwozo e3pwviea. Conneunasn

cucmema. Mukpomup: cmpykmypa, 0co6eHHOCIU PYHOAMEHMAIbHBIX 63AUMO0EUCH UL
Cooeporcanue pabomuol

1. OcobGenHoctu noBesieHUs: 00BEKTOB MUKPOMHUPA.

1.1 CrpykTypa MUKpOMUpa (ATOMBI, MOJIEKYJIBI U T.I1.); ABOWCTBEHHOCTb IIPUPO/IbI YACTHLI.

1.2 DnemenTapubie yactuibl. Kimaccudukarys 3neMeHTapHBIX YaCTHII.
JlaTh KpaTKyro XapakTEepUCTUKY CIEIYIOIIUM IPYINaM 4acTHUIl: (DOTOHBI, JIENTOHBI, aIPOHBI,
ME30HBI, 0apUOHBI. YKa3aTh MPUMEPHI YACTHII, UX OOMICTIPUHATHIC 0003HAYCHUS, HEKOTOPHIE
0COOCHHOCTH, TUIIBI (PyHIAMEHTAIBHBIX B3aUMOJICHCTBHM, B KOTOPBIX TPYIIIBI YACTHI] MOTYT
MPUHUMATh y4acTHe (CHJIbHOE, cllaboe, JIEKTpOMarHuTHOE, rpaBuTannonHoe). [Ipomeccs
AHHUTUJISIUH.

2. OcoOenHocty noBeeHUs 00beKTOB Meramupa.

2.1 Ctpykrypa Meramupa (Bcenennas, ['anaktuka v T.4.); COBpEMEHHbIE NPEACTABIECHUS O
CTpYKType BceeneHHon.

2.2 CoBpeMeHHBIE TPEICTABICHUSI O IMPOUCXOXKIeHWU BcenenHoit — xonuenmwmst boibmioro
B3peisa.

2.3 ConHeyHas cucTeMa:

a) npeacrasienus ¢unocodos JpesBHeil ['penuu o «vmecrte» U poiau 3emMiid B MUPO3JIaHUU
(reoneHTpU3M);
6) npexacrasnenuss H. Konepuuka u I'. 'anunes o cTpykType cucTeMmsbl (TFelIHOLEHTPUBM,
HOJHUILIEHTPU3M);
B) COBpPEMEHHBIC MpeACTaBleHnus O CTpykType CONHEYHOW CHUCTEeMBbl (YHCIIO TUIAHET, UX
B3alMHOE PACIOJIOKEHNE, COCTaB IUIAHET), O €€ IPOUCXOKICHHH;
I') XapaKTepUCTHUKA KaKOH-T100 IIaHeTsl (KpaTKasi UCTOPUS OTKPBITUS JHOO IO OTKPBITHUS;
XUMHYECKHH COCTaB; HAJIMYME CITYTHUKOB; NMHIUBUYaIbHbIE OCOOCHHOCTH)

4) PexomMeHalMy K coziepkaHuio KoHcnekTa K2 o camocTodTenbHO H3ydyaeMOMY MaTepHaily pasje-

na 3:

«OnrTuka: pyHaaMeHTAIbHbIE 3AKOHBI, ONITHYECKHE SIBJICHHUS, IPAKTHYECKOe UCI0JIb30BAHNE
3aKOHOB ONTHKH B COBPEMEHHbIX TEXHOJIOTUAX)
Cooepoicanue pabomol
B paboTre HEOOXOMMO OTPA3HUTh CIEAYIOIIHE BOTIPOCHI, B pa0OTE MPUBOIATCS PHCYHKH C
n300pakeHNeM ONTHYECKUX CXeM, X0/1a JIyuell cBeTa.
1 KopnyckymnsipHO-BOJIHOBAsI JBOMCTBEHHOCTh ITPUPOBI CBETA.
2 3aKkOHBl T€OMETPUYECKONW ONTHKH: 3aKOH OTpPaKEHHUsS CBETa, 3aKOH MPEIOMJICHHS, IOKa3aTellb
MIPEJIOMIICHUS, TIOJTHOE BHYTPEHHEE OTPaKCHHUE.
3 Hcnonv3osanue 3aKOHO8 2e0MempUiecKou OnmuKu
3.1 3epxkana. [Toctpoenune n3o6paxeHus B IIIOCKOM 3epKalle.
3.2 JIuH3Bl: TUOBI JHMH3, MOCTPOEHHE M300pa)KeHUs B JIMH3aX, Ha3HAYCHHE W NMPHUMEHEHHE JHH3 U
JIMH30BBIX CHCTEM.
3.3 OcoOEeHHOCTH TEXHOJIOTUM HEKOTOPBIX ONTHYECKUX HPUOOPOB: JIyMa, MUKPOCKON, TEJIECKOIl,
¢dotoanmnapar (HazHaueHHE MpUOOpa, ONTHYECKAs cCXeMa — X0/ JIyuel CBeTa).
3.4 CBeTOBOJBI, ONITOBOJIOKOHHBIE BUABI CBSI3H.
4 Hexomopbie 601H08ble onmuyecKue A671eHus
4.1 NnrepdepeHius cBeTa: onpeelieHne, YCIOBUs HaOMI0ACHUS MHTeP(HEPSHIIMOHHON KapTHHBI, BH]T
UHTEpPEPEHIIMOHHON KapTUHBI, cxema 1o MeToay FOHra, ycioBus MakcuiMyMa 1 MUHUMYMa.
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4.2 Jludpakuus cBera: ONpeNelieHHWe, MPUMEPhl SBICHHUS € BHA JAUQPPAKIMOHHON KapTUHBI,
mudpaknronHas pemietka. [IpoGimembl pazpemraromieii cocooHocTH npubopoB. [dudpakmus Ha
KpUCTaJJIaX, U3Y4CHUE CTPYKTYPHI BEIIECTRA.

4.3 T'onorpadust. OcOOEHHOCTH MOTYyYEHHUS roJIOrpaduIecKoro n300paXkeHus.

5 Keanmosvie ceoticmea ceema

5.1 ®OTOHBI.

5.2 JlaBnenue cBeTa.

5.3 Jlazepsl: TUIBI Ja3€pOB, X HA3HAYEHHE, METO/IbI MTOJIyYE€HHUsI KOT€PEHTHOTO U3ITy4eHUSI.

5) Pexomenpanuu k conepxanuio koncnekra K3 no caMmoctosTenbHO H3y4aeMOMy MaTepHally pasje-
na 3:«OCHOBBI PAAHANMOHHBIX TEXHOJIOTHID)

Cooeporcanue pabomuol
1 SI;1po: cTpOeHNe, SICPHBIE CHITbI, 0G03HAYCHHS BHIA 7.
2 DHeprus CBs3U. Y CTOWYUBOCTB SIED.
3 Buowi paouoaxmuenozo pacnada
3.1 a-u3nyueHue.
3.2 B-u3nydcHue.
3.3 y-u3iIy4YeHuUe.
3.4 3aKkoH paJuoaKTUBHOIO pacnajga. AKTUBHOCTG. [leprnoa monypacnaaa paaiuoHyKJIHI0B.
4 Buonoeuueckoe oeticmaue paouoaKmusHuIX U31y4eHull
4.1 YpoBeHb OMACHOCTH PA3JIMYHBIX WU3JIyUYE€HUM, HETaTUBHOE BIUSHUE HA YEIOBEUECKUN OpPraHU3M.
J103b1 n3nyueHus.
4.2 CriocoOBI PeTUCTPALIAN U 3aIIUTHI OT PA3JIMYHBIX BUIOB U3TyICHHUS.
5 CoBpeMeHHbIE paJUallMOHHbIE TEXHOJIOTHI
5.1 ATOMHBIE 3JIEKTPOCTAHLIMU: YCTPOMCTBO M MPUHLUI paboThl siiepHOro peakropa. OTHolleHHe
COBPEMEHHOT'0 MUPOBOTO OOIIECTBA K MCIIOJIb30BAHUIO SIIEPHOM SHEPIUH.
5.2 Vicionb3oBaHue paualliOHHBIX TEXHOJIOTUI B METUIIMHE.
6 TepMosimepHble pPEAaKLUHU: INPUMEPHI, BO3MOXKHOCTb HCIIOJIB30BAHMS YEJIOBEKOM, IPHUPOJHBIE
MIPOLIECCHI.
7 HeratuBHOE HCHONB30BAaHUE SHEPTHUM PAJMOAKTUBHBIX H3IY4YE€HUH (fIepHOE OpyXKHe U T.IL.).
[TpoGnemsr simepHOIt 6€30MaCHOCTH.
6) Pexomenganuu k cosiepkanuio koHcnekTa K4 mo camoctoaTenbHO U3ydaeMOMy MaTepHaiy pasje-
na 5:

«UYenosek u 6uochepa. Yuenue o Hoochepe. [Ipodiaembl coBpeMEHHOM 3KOTOTUN»
Cooeporcanue pabomuol
1.0co0eHHOCTH OHMOJIOTUYECKOTO YPOBHS OpPraHU3alMd MaTepuH: OTJIMYMS KMBOTO OT HEXHUBOTO,
YPOBHM OpPTaHU3aLNH KU3HU Ha 3eMII€.
2.I'unoTe3sl MPOUCXOXKICHHS KU3HHU Ha 3eMIIe.
3.9BoJronu XKU3HU. ['eHeTHKa 1 3BOJIOIMOHHOE YYEHHE.
4.Ilonstue u cTpykTypa Ouochepsl. MHOrooOpasue KUBBIX OPraHM3MOB Kak OCHOBA OpTraHU3aIllMH U
yCTOWYMBOCTH OHOChEpHI.
5. Yenogek u 6nocgepa. CoBpeMEHHBIE HKOJIOTHUECKUE TPOOIIEMBI.

6.Yuenue B..Bepnaackoro o Hoochepe. HoochepHsbrii rymanusm.

7.DeHOMEH YeNoBeKa: MPOUCXOKACHUE, pa3BUTHE, (DU3HOJIOTHS, MBICTHTEIbHAS AeITeILHOCTD YeIo-
BEKa, CO3HAHHE U TI0JICO3HAHUE, YHEPTHs, padOTOCIOCOOHOCTh, SMOIIMU M TBOPYECTBO, TPOOIEMa 3110-
pOBBA.

7) Pexomennanuu k cogepxkannio pedepara no reme: «CHHEpPreTHKa Kak HayKa 0 CaMOOpPTraHU3alUY.
Oco0eHHOCTH HBOJTIONMOHHBIX MporieccoB. CHHEPTeTHKA M MEHEHKMEHT

Pa3zoenvt pechepama: mumynvnwiil 1ucm (nepswlil IUCHL), COOepIHCaHUe (CLeOVIOWUL TUCT, Nepedetb

BONPOCOB C YKA3AHUEM CIPAHUY OCHOBHOU YACMU), OCHOBHASL HACMb, TUmepamypa (Noci1eOHutl Iucm).
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IlepedyeHb 00s3aTENBbHBIX BOIIPOCOB
1 3akoHBl KJacCHMYECKOM TEpMOIMHAMHKHU: |-€ Hadamo TEepMOAMHAMUKH JJs  Pa3iIHYHbIX
usomporeccos, Il-e Hawyamo TepMoAMHAMUKH (pa3iudHble (DOPMYITHPOBKH, IMOHSATHE <«JIBUTATEIb
BHyTpeHHero cropanusi»); Ill-e nHauano tepmonuHamuku. THIBI TEPMOJAMHAMUYECKUX CHUCTEM.
[lonaTtne HSHTPONUM Kak TepMoaMHamMuuyeckord (yHkouu cucrtempl. CaMONpPOU3BOJILHOCTE U
HECaMOIIPOU3BOJILHOCTD MPOLIECCOB B Kiaccuueckoil Hayke. [lonarue «rermsioBas cMepTh Beenennoii».
2 CusepreTuka Kak Hayka (LW W 3a/a4d, NpeAMET U3YyYeHHs; MPUYMHBI MOSBICHUS; HCTOPHUS
pPa3BUTHSA U T.I1.).
3 [Ipobnema caMOOpraHU3aluu CUCTEMBI, TPEOOBAHUS K CAMOOPTaHU3YIOIIUMCS CUCTEMaM.
4 Tlpumepbl caMOOpraHU3allMd CHCTEM MPUMEHUTENBHO K MPHUPOAHBIM IpoleccaMm (XMMHYECKHe
CHCTEMBI, (PU3NYECKHE CHUCTEMBI, KOCMHUECKHE CHCTEMbI, OMOJIOTUYECKHUE CHUCTEMBI, OOIIECTBEHHO-
COLIMaJIbHbIE CUCTEMBI H T.1.).
5 CuHepreTuka U MEHEPKMEHT (JIN0O HIKOHOMHKA).

7 OLEHOYHBLIE CPEJACTBA JUISI ATTECTAIOMA TIO WTOTAM OCBOEHMS
TUCHUIINHBI

MTOroBelii KOHTPOJIb 10 OKOHYAHHH CEMECTpa MPOBOAUTCS B (hopMe dk3aMeHa. JJis KOHTPOJIs
3HAHUH CTYJICHTOB MOXKET HCIIOJIb30BaThCS PEUTHHIOBas CHCTEMa COIJIACHO pa3padaThIBacMOi
porpaMMe OLIEHKH 3HaHWWA. MakcHMalibHO€ KOJIMYECTBO OalljloB, IMOJy4aeMoO€ CTYACHTOB IpHU
OCBOCHHH JIUCIMIUIMHBI B TedeHHE cemecTpa — 100. MakcuMaabHOE KOJIMYECTBO OAJIIOB:

- HaKaIlJIMBaeMbIX B T€UCHHE cemecTpa — 60;

- ToJy4aeMbIx Ha dKk3ameHe — 40.

Kpumepuu ona nonyyenus donycka k sx3ameHy (Haxonienue murHumym 40 6annos 6 meuenue
cemecmpay):
e qocemieHue He MeHee 85% JEKIMOHHBIX M MPAKTUYECKUX 3aHATHH C MpeJocTaBlIeHUEM KOH-

CIIEKTa MaTepualia JEeKIUi Mo TeMaM MPOIMYIIEHHBIX 3aHATHIH;,

® CBOCBPEMEHHOE BBIMOJHEHUE JabopaTopHbix padot JIP1-JIP4 ¢ coOmroneHueM TexHUKH Oe3-
OIAaCHOCTH U COCTaBJIEHUE OTUETOB O MPOJAETaHHbIX paboTax;
® TIPaBUIHHOE BBHITIOJHEHNE PACUETHBIX JoMaHuX 3ananuid J131-7132;
® CaMOCTOSITENIFHOE HM3yYCHHE TEOPETHUECKOTO MaTepHaia M CBOCBPEMEHHOE NpPEIOCTaBIICHHE
pedepara u koucrnekto K1-K4.
HTOroBbIif KOHTPOJIb 3HAHUI Ha SK3aMEHE NMPOBOAMUTCS B YCTHOW (opMe MO HK3aMEeHAllMOHHBIM
OmeTaM, BKIIOYAIONUM 2 TEOPETHUECKUX BOMIPoca U 1 MpakTHYECKYIO 3a/1auy.

OneHka «0TaIU4HO» (40 6ayIOB MOTYYEHO Ha SK3aMEHE) BBICTABIISIETCS B CIIy4ae BHIMOJIHEHUS
BCEX 3aJaHuil Ousera CTyAeHTaM, CBOOOJAHO OPHEHTHPYIOIIUMCS B IMpoOiemMax Kypca, YBEpEHHO
JIEMOHCTPHUPYIOIUM 3HAaHUS OCHOBHBIX IOHATHH, HUX B3aWMOCBS3M MEXIY COOOH M CIOCOOHBIM
MPUMEHUTh TEOPETUIECKHUE 3HAHHS K PEIICHHUIO MPAKTHYECKUX 3a71ad.

Onenka «xopomo» (30 OauIoB MONTy4eHO Ha SK3aMEHE) BBICTABISIETCS B Cilyyae OTBeTa Ha 1
TEOPETHUYECKHI BOIIPOC M pelieHny | 3a1a4u TMOO BBIMOJHEHUS BCEX 3aaHMid OMiieTa ¢ HEKOTOPBIMHU
3aMEYaHUSIMH M HEJO0YeTaMM CTYyJIEHTaM, pa3OHparomuMcsi B MpoOiieMax Kypca M CIIOCOOHBIM
MPUMEHUTh TEOPETUIECKHUE 3HAHUH K PEIICHHUIO MTPAKTHYECKHX 3a/1a4.

OneHka «ynoBieTBopuTeabHO» (20 0anmmoB Ha K3aMeHE) BBICTABIISICTCS B CIydae OTBETa
TOJNIBKO Ha J[Ba TEOPETHUYECKUX BOMpOca OmieTra CTYICHTaM, CIIOCOOHBIM OPHEHTHPOBATHCS B
OCHOBHBIX pa3jienax Kypca, Uil KOTOPBIX 3aTPyAHUTENIBHO NPUMEHUTh TEOPETHUYECKHE 3HAHUS K
pEIICHUI0 MPAKTHYECKUX 3a/1a4 M CIO0XHO MPOJEMOHCTPHPOBATH B3aUMOCBSI3U MEXKIY Pa3TMIHBIMH
MOHATUSIMH Kypca.

Ecam cryneHT crnipaBiisieTcsl TOJBKO C OJIHUM TEOPETHYECKHM BorpocoM Omiera (10 Gamtos
MOJTyYeHO Ha 5K3aMEHE) M HE MOXKET I0Ka3aTh 3HAHHE OCHOBHBIX MOHATHH, MPOAEMOHCTPHPOBATH
MPUOOPETEHHBIE HAaBBIKM, OH IOJIy4aeT OLEHKY «HeY/[AOBJIETBOPUTEJbHO» U HaIpaBisieTcs Ha
MEPEe’K3aMEHOBKY TOCJIe OKOHYAHHUS CECCUU (BpeMsI Iepecaay Ha3HaYaeTcsl JOIMOTHUTEIBHO).
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OO1m1ee KoM4YecTBO OAJIIIOB 32 CEMECTP BBICTABIISIETCS COTJIACHO €BPONENCKOM cucTeMe:

OrueHka 1o 5 6anbHOU Jauer CyMmMma 6ajnioB Orenka T'paats
[IKaJe 1O TUCIUTLINHE (ECTS)
5 (OTIMYHO) 90-100 A OTimyHO
85-89 B OdeHb XOpoIIo
4 (xoporo 75-84 C Xopor1io
b : 3arTeno 70-74 D Y,Z[I;BJ'ICTBOpI/ITeJ'IBHO
3 (y1OBIETBOPUTENIHHO) 65-69
60-64 E ITocpeacTBeHHO
2 He 3auteno Hwxe 60 F HeynosnerBopurenbHo
(HEY1OBJIETBOPUTENHHO)

7.2 Cnucok 2K3aMeHayuoHHbIX 80NPOCO8 NO MEOPEMUUECKOl Hacmu Kypcd, UCNONb3YeMblX 015 UMo-
208020 KOHMPOJIA 3HAHUU
1 Hayka kak 4yacTb KyJabTypbl. OcO0€HHOCTH HAYYHOI'O NIO3HAHUS
1.1  KynbTypa, ee 1eau U 3a/1a4u, JOCTUKEHUS KyIbTypbl. MaTepuanbHas, TyXOBHasl, COL{MaIbHAs
KynbTypa. Hayka kak yactb KynbTypbl. Llean u 3anaun Hayku. Mcropuueckue npearnocbiKi BO3HUK-
HOBEHMS HAY4YHOro no3HaHusl. CIIMEHTU3M U aHTUCLIUCHTHU3M.
1.2 JIBa cmoco0a 1mo3HaHMS: CCTCCTBEHHOHAYYHOC M T'yMaHUTapHOE 3HaHue. Pa3nuuue nened u
CIOCOOOB TMO3HAHUS; IPEAMET U3yUeHUs, 0COOEHHOCTU. VcToprueckoe U3MEHEHNE OTHOLLICHHSI Yelo-
BeuecTBa K criocobam no3nanus (peBHsas Hayka, snoxa Bo3poxxnenus, HoBoe u Hoseitee Bpemena,
coBpeMeHHas 3110xa). CoBpeMeHHOE MPE/ICTaBIEHUE O MOHATHU «3HAHUE.
1.3  Hayxka kxak cucrema 3HaHUH. CTpYKTypa HayKd C TOYKH 3PEHHS MPAKTUYECKOI HampaBJIeHHO-
cTH: GyHIaMeHTalbHbIe, IPUKJIAAHbIE HAYKU (MTpeIMeT U3y4eHHMs], [IeJH U 3a/1a4i, LIEHHOCTHOE OTHO-
IeHUE).
1.4  CrpykTypa HayKd ¢ TOUKH 3pEHHUS MIPEIMETHOTO €IMHCTBA: €CTECTBEHHbIE HAYKH, OOIIECTBEH-
Hble, TYMaHUTapHbIE (MIPEAMET U3yUEHUs, LIeJU U 3a7a4u, oco0eHHocTH). OCOOEHHOCTH COBPEMEHHO-
IO U3MEHEHMs CTPYKTypbl Hayku. CTpyKTypa ecTecTBeHHbIX Hayk. J(uddepenuumanus Hayku. MHre-
rpanus HayKH.
1.5  CymHocTs yenoBeueckoro cozHanus. @eHoMmeH uenoBeka. [lo3HaBaTenbHas 1eATENbHOCTD Ye-
JIOBEKa U ee 00OBEKTHUBHBIE MPEANOCHIIKA. DYHKIIMU HEPBHOM CUCTEMBI; (PYHKIIMM YEJIOBEUECKOI0 Io-
J0BHOrO Mo3ra. IIpennocsiiku BO3HMKHOBEHMSI COBPEMEHHOIO YEJOBEYECKOI'O TOJIOBHOTO MO3ra.
Oco0eHHOCTH CTPOEHHS YEeIOBEYECKOr0 I'OJIOBHOTO MO3ra, €ro OTJIMYHE OT >KUBOTHOro. OCHOBHBIE
(byHKINU 1eATeIbHOCTH HepBHOU cucTeMbl. CO3HaHUE KaK pe3yabTaT AEATelIbHOCTH HEpBHOW CHCTe-
MbI yenoBeka. CTpykTypa co3Hanus (Tpu cdepsl co3Hanus cornacHo A.I'. Ciupkuny)
1.6 OcHoBHBIE MO3HABaTeIbHbIE CIIOCOOHOCTH YEJIOBEKAa: palMOHANbHAs, CEHCUTHBHAs. Mplmuie-
Hue. Meiciab. U3yduenue mbinuieHus. OOBEKTUBHBIE TMPEANOCHUIKH MbIIUIeHHs. JlOCTHKeHUsT Helpo-
¢buznonoruu. AcumMMeTpHst QYHKIIMOHUPOBAHUS TOJIOBHOTO Mo3ra 4enoBeka. OCOOeHHOCTH (DyHKIIHO-
HUPOBAHHUSA JIEBOTO M MPABOT0 MOJYIIAPUH TOJIOBHOrO Mo3ra. J[Ba THIa MBIIIJIEHUS U UX OCOOEHHO-
CTH: JIOTWUYEeCKOoe, MHTYUTHBHOE. HopmanbHOE (YyHKIIMOHMpPOBAHHE TOJIOBHOTO MO3ra, Npodeccuo-
HasbHasl «1epopMaliys) CO3HAHUS U MBIILJICHUS.
1.7 JloHay4HOe, OOBIICHHOE, PEIMTHO3HOE, HayyHOe Mo3HaHue. KpuTepun HCTUHHOCTH HAyYHOTO
MO3HAHUS. Y CTaHOBJIEHNE UCTUHHOCTHU 3HaHMM: MeTo] panbcudukanuu, Meron Bepudukanuu. O1iam-
YK€ HAyYHOTO 3HaHUS OT MU(OJIOrHYECKOT0, OOBIZIEHHOT0, PETUTHO3HOTO.
1.8 OTiinune Hay4HOrO M ICEBJOHAY4YHOrO 3HaHUSA. KpUTepuu MCTMHHOCTH HAay4HOrO IO3HAHHA.
IlceBnonayka. Bunpl nceBaoHayuHoro 3HaHus. [Ipeanocsiiky «ycrexa) pacipoCTpaHEHUs I1CEBIOHA-
yuHoro 3HaHus. «[lorpebutenu» nceproHaydyHOro 3HaHUsA. OMAaCHOCTh IICEBJOHAYYHOIO 3HAHUS, CII0-
COOBI «3aLTUTHI».
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19  HpaBcTBeHHOCTh M Hay9HOE 3HaHHE. DTHKA HayKu. COOTHOMIEHUE MEXTy KPUTSPUSIMU UCTHUH-
HOCTH HAYYHOT'O 3HAHUS U HPABCTBEHHOCTHIO. FOpuInueckuil, STHYECKUN KOHTPOJIb HAYYHBIX UCCIE-
nosanuii. EBrenuka. buosTtuka.

2 CrpykTypa U MeTOAbl HAYYHOIO MO3HAHUA

2.1 VYpoBHM HaydyHOTO T[IO3HAHUS: OHMIHUPUICCKUIH, TEOPETUYECKHl. B3amMOCBsS3b YpOBHEH.
UyBcTBeHHbIE (POPMBI TO3HAHUS: OUTYIICHHS, BOCIPUSITUS, TPEICTABICHHUS.

2.2 ®opmbl HAYYHOTO MMO3HAHUS: Hay4YHbIE (DAKTHI, MPOOIEMBI, HAyYHAsl TUIIOTE3a U Teopus. 3aaa-
Yl TEOPHUH, DJIEMEHTHl TEOPUU, TUIIBI TEOpPUH (omucaTesnbHble, HayuHble). [IpuMepbl BOZHUKHOBEHUS
Hay4HbIX TEOPUH (TEOPUU CTPOCHHUS ATOMA).

2.3  Knaccuduxanus METOI0B HAYYHOTO MO3HAHUS: OOIIME METO/IbI, YACTHBIE METO/IbI, 0COOCHHbIE
MeToabl. OcOOCHHBIE IMITUPUYECKUE METObI (HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT).

24  Knaccudukamuss METo0B HaydyHOTO Mo3HaHMs. OCOOCHHBIE TEOPETUUECKHE METOMbI: adCcTpa-
rUpoBaHue, (popManu3anus; uaeain3amnus, UHAYKINS, THTOTETUYCCKUN METO, JeTYKIIUS.

2.5  Hayunsiit Mmeton no3Hanus. Kiaccudukanus MeTo0B HaydyHOro mo3HaHusa. OcoOeHHbIe YHU-
BEpCAbHBIC METOJIbI: aHAIOTHSI, MOJICITHPOBAHHUE (THITBI MOJICIUPOBAHMS), KIacCU(DUKAIIHS; aHAIH3,
CUHTE3.

3 HAYYHBIE KAPTUHbBI MUPA. HAYUHAS ITAPAJIUTMA

3.1 Ilonatue «HayyHas KapTuHa Mupa». Mcropuyeckue NpeanoChUIKM BO3HMKHOBEHHUS HAaYyYHBIX
KapTUH Mupa. YeTbIpe KapTUHBI MUpA.

3.2 Mexanuctuyeckas kapTuHa Mupa. OCHOBHBIE TOJIOKEHUS W MpeACTaBiIeHUs. MexaHuuusm,
JNETEPMHUHU3M, PACIPOCTPAHCHHE MEXAHMYECKOTO B3auMMOJEUCTBUs. McTropuueckue MpeanoChuiKu
BO3HUKHOBEHMSI MEXaHHCTUYECKMX INPEICTABICHUM, HCTOPUYECKOE pa3BUTHE B3IVISIOB Ha
Mexanunueckoe asmxenue (pesuuit mup, Cpennue Beka, dnoxa Bospoxaenus, HoBoe Bpemsi). Mecto
YEJIOBEKa B MEXaHUCTUYECKON KapTUHE MUpa.

3.3 DnexkrpomarHuTHas kapThHa Mupa. OCHOBHbIE MPHUHIMIBI U MPEACTaBICHUS; paCIpOCTPaHEHUE
3JEKTPOMArHUTHOI'O B3aUMO/ICUCTBUSI. Ucropuueckue MPEANOCHUIKU dbopmMupoBaHus
AJEKTPOMArHUTHOW KapTUHBI Mupa. COBpPEeMEHHOE HCIIOIb30BAHME JOCTIDKCHMM HAay4YHBIX
npeAcTaBieHuil. MecTo 4yenoBeka B 3JIEKTPOMAarHUTHON KapTUHE MUDA.

3.4 KganToBo-moneBas kapTuHa wmupa. OCHOBHBIC MPUHIHUIBI W MPEACTaBICHUS (TIPUHITUIT
HEOIPEEIEHHOCTH, JOTIOJTHUTEIBHOCTH, COOTBETCTBHS). Ucropuueckue MPEANOCHUIKA
(hopMHUpOBaHHS KBAaHTOBO-TIOJIEBOM KapTUHBI MUpA.

3.5 DBomronmoHHas kaptuHa Mupa. OCHOBHBIE MPUHIUIBI U MPEACTABICHUS (MEXIUCITUILIMHAPHBIN
MOAXO0J, CUCTEMHBIA TMOAXOJ, MPUHIIUI TJIOOAJIBHOTO SBOJIONMOHU3MA, MPUHIIUAI CaMOOPTaHU3AINT
Matepun). Mcropuueckue TPeanoChUIKH (OPMUPOBAHUS HBONIOIMOHHONW KapTHHBI Mupa. Mecto
YeJloBeKa B ABOJIIOLIMOHHOW KapTUHE MUpA.

3.6 Hayuynas mnapaaurma. CmeHa HaydyHoW mnapaaurMel. HayuHble peBONIONMH, NPEANOCHLIIKH
BO3HUKHOBEHHSI.

4 COBPEMEHHBIE ITPE/ICTABJIEHUSA O HEPAPXUYECKOMN CTPYKTYPE MATEPUHA
4.1 Tlonarue «varepus». Pa3nuunble mpeAcTaBieHUs 0 CTPYKType Marepuu. CTpyKTypHBIE YPOBHHU
MaTepUd M UX OCOOCHHOCTH: OOBEKTHI JKMBOW W HEKUBOH TPHUPOJBI; BEIIECTBO, IMOJIE, BAKYyM;
00BEKTHI MaKpOMHUpa, MUKpoMupa, Meramupa.

4.2 OyHnaMeHTallbHbIE B3aUMOACUCTBUS (CHUIIBHOE, DJIEKTPOMArHUTHOE, c1aboe, TpaBUTAIIHOHHOE) U
UX ocoOeHHOCTH. VIHTEHCHMBHOCTh B3aWMOJICHCTBUS, OOBEKTHI B3aUMOJEHCTBUS, MacITad
B3aMMOJICHCTBUS, OJNIM3KOIEHCTBUE, JABHOACHCTBHE, METOIbI U3yYeHHUs B3auMojieicTBuil. [loHsTre
«KaJIMOPOBOYHBIE O030HBI».

4.3 OObenuHeHNe (PyHIAMEHTAIBHBIX B3aMMOJCHCTBHA, MPUYUHBI HEOOXOJAUMOCTH HCCIEIOBaHUS
0COOEHHOCTEN B3aMMOJICHCTBUMA, TEOpHUs HIBOMIONMU BceneHHo#. DnekTpociadoe B3aUMOJICHCTBUE.
Teopus Benukoro oobenuHenus:, Teopus «Bcero» (Teopusi CynepcCUMMETPUIHOTO B3aUMOCHCTBHS).
4.4 Oco0eHHOCTH OOBEKTOB MUKPOMHpPA. YPOBHH CTPYKTYPHI OOBEKTOB MHUKPOMHPA: AJIEMEHTAPHbBIE
gacTulbl ((yHIaMEHTAIbHBIE, COCTABHBIE); SAPO; ATOMBI, MOJIGKYIbl. YacTHIIBI M aHTHUYACTHUIIBL
Krnaccudukanus sneMeHTapHbIX 4acTull, pyHAaMeHTaIbHbIe B3aUMOIEHCTBUS MUKPOMHUpA: O030HBI U
bepMuonbl; ¢yHaaMeHTaTbHbIe ((OTOHBI, JENTOHBI, KBAapKH) M COCTaBHBIC (aJpPOHBI, OApUOHBI,
ME30HBI).
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4.5 OcobeHHocTH CTPYKTYyphl Meramupa. CoBpeMEHHBIC MPEICTaBICHUS O CTPYKType Meramupa.
Meroap! uccnenoBanus 00beKToB Meramupa. OTiauuust 1 0COOCHHOCTH HEOECHBIX TENl M CKOTUICHHM:
l"amakThkH, 3B€3]1b1, INIAHETHI, KOMETBI, METeOpUTHl. COTHEUHAs CHCTEMA.

4.6 CoBpeMEHHBIC TMPEJICTABICHUA O MPOUCXOXKICHUM U HBoJoNMU BceeneHnoi. ['umnoressl,
UCCIIeIOBaHMS U Teopun Xabbina (3akoH Xab6ma), @punmana, P. 'amoBa. Teopus bonbiioro B3phiBa.
PenmukToBoe wu3mydenune. OcoOeHHOCTH (OpMUPOBaHUS MaTepud Iocie boJbIoro B3phIBa.
[TpoGieMbl, BOSHHUKAIOIIHE MPU UCCICIOBAHUU KOCMHUYECKUX 00BeKTOB. [loHsTHE «MeTraranakTukay,
«KOCMHUYECKUN TOPU30HT.

5 Xumuyeckuii ypoBeHb OPraHU3ANNU MATEPUH: 0COOEHHOCTH CTPYKTYPbI, QyHIaMeHTAJIbHBIE

3aKOHbI 1 OCHOBHbIE IIOHSATHS.

5.1 Ocnoenvie 3aK0nbl U ROHAMUA XUMUU

XHMHUS Kak pa3jiel ecTecTBO3HaHus. [IpeMeT XUMHUM, B3aMMOCBSI3b C IPYTUMH HaAyKaMHu. Y CIIEXU
XUMHH B TCUCHHUE MTOCIICTHUX JACCITHICTHI U XapaKTePUCTHKA €€ COBPEMEHHOTO COCTOSTHHUSI.
3aKOH COXpaHEHHWs MAaTEepUH, 3aKOH IIOCTOSHCTBA COCTaBa. BerecTBa INepeMEHHOTO COCTaBa.
OnemeHT. XUMHYECKHE CHMBOJBI W ypaBHeHHs. BaneHTHOCTh. CTeneHb okucienus. [Ipocteie u
clokHbIe BemiecTBa. OmpeneneHne CTereHu OKHUcIeHHs mo ¢opmynam coenuHeHuil. CocTaBieHue
(hopMyIT BEIIECTB.
Iepuoouuecxuii 3akon u mabauya J{.1U. Menoeneesa

5.2 Obuwgue 3axkonomepHocmu RPOMEKAHUA XUMUUECKUX NPOUECCO8: IHEPZEMUKA XUMUUECKUX
npoueccos u mepmoouHamuKa.

5.2.1 Ocnosnvle 3a0auu mepmoounamuxu, mepmoxumusi. TepMoaguHaMmuyeckas cucrema. [lapamerpbl
cuctembl. DyHKIIMU COCTOSHUSI cUCTeMBbI. TerioBoit addekt peakiuu. DHTanbnus. CrangapTHas
SHTaJIbIIUSA 00pa3oBaHus BellecTB. V3MeHeHue sHTanbnuu B xoje mpouecca. 3akoH .M. I'ecca u
CIIeCTBUS U3 Hero. TepMOXuMUYECKe YpaBHEHUS U TEPMOXUMHUUYECKHUE PACUETHI.

5.2.2 HanpasnenHocms XuMu4eckux npoyeccos

5.2.2.1 DHTpomnus CUCTEMBl U €€ M3MEHEeHHe B xonae peakuuu. CraHgaptHas sHTponus. 5.2.2.2
Oueprust ['u66ca. CrangaptHoe n3Menenue sueprun ['m60ca B Xoje peakiuii o00pa30BaHUs BEIIECTB.
Hamnpasnennocts nporeccoB. CaMonpou3BOJIbHBIE U HECAMOIIPOU3BOJIbHEIE TIpoliecchl. OOpaTuMbIie U
HeoOpaTtumble peakiuu. [Iporno3upoBanne MPUHIIUITHATIFHON BO3MOKHOCTH MPOTEKAHUS ITPOIIECCOB.
5.3 Obwue 3axonHomepHOCmMU RNPOMEKAHUA XUMUYECKUX NPOUECCO8: XUMUUECKAs KUHEmUKd,
XumuuecKkoe pagnogecue.

5.3.1 Kunemuxka. I'omoreHHble 1 reTeporeHHble cucteMbl. [IoHsITHE CKOPOCTH XUMUYECKOH peakIuu.
3aBUCUMOCTh CKOPOCTHM pEaKIMM OT pa3M4yHbIX (aKTOpoB (TemmepaTyphl, KOHLEHTPALUU
pearupyromux BeecTB, MPUCYTCTBUS KaTaln3aTopa, PUPO/Ibl PEaruPYIOLINX BEIIECTB).

Mexanu3m peaknuu. 3akOH JAeWCTBYrOIMX Mmacc. KumHetndeckoe ypaBHeHHe. KOHCTaHTa CKOpOCTH
peakuuu. 3aBHCHMOCTb CKOPOCTH peakuuu oT Temmeparypsl. [Ipasuno Baut-T'odda. Dueprus
akTBauuu peakuud. Karamntnueckwe mnpouneccel. ['OMOreHHBI W TETEpOTeHHBIM KaTalln3.
Karanuzaropel. uruburopsl. Poibp kaTamu3aTOpoB B NPUPOAHBIX M TEXHOTEHHBIX JKOCHCTEMaXx.
be3onacHOCTh KaTaTUTUYECKUX MPOLECCOB.

5.3.2 Xumuueckoe pasnosecue

Oo6patumoctp peaknuil. CocTosHue XxuMHueckoro paBHoBecHs. KoHcranTa paBHoBecus. CMelieHue
xumuyeckoro pasHoBecus. lIpunmun Jle Illatense. Bo3MOXHOCTE ONTUMHU3ALMM XUMUYECKUX
MpoLeccoB. 3HaUe€HUE MPUHLUIIA JJIs1 IPUPOIHBIX, ONOXUMUYECKUX U TEXHOTEHHBIX IKOCHCTEM.

5.4 Peaxkyuonnaa cnocoonocmo eeuiecms. I'enemuueckas ceéa3b OCHOBHBIX  K1ACCO8
Heop2aHuYecKux coeOUHeHuil

COCTaBJIeHI/Ie ypaBHeHI/Iﬁ XUMHUYCCKUX peaKI_II/Iﬁ B MOJICKYJIIPDHOM H I/IOHHO-MOJIeKy.]ISIpHOM BHUaax.
OO6mmue CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTAHUYECKUX M OPTAHMYECKHX COCAMHEHUH.

6 YesoBek: 0uocdepa, Hoocepa

bBuocghepnwiii yposensv opeanuzayuu mamepuu
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OcoOeHHOCTH KHUBOW M HEXKUBOW MaTepuu. [IpeacraBieHuss o MPOUCXOXKICHUH KU3HUA. YeIoBeK Kak
(dhenomen npupoabl. XKuzHeobecneueHue yenoBeka. Yenorek u onochepa. DopmupoBanune HoochHeEpHI.
[TpoGieMbI 3K0TIOTHH.

7 VYYEBHO-METOJANYECKOE 1 UHOPOPMALIMOHHOE OBECIIEYEHUE YYEBHOM
TACIATLTAHBI

7.1 OCHOBHASA JIUTEPATYPA 110 JUCHUIIJIMHE

7.1.1 I'yceiixanoB M.K.

Konuenuuu cCoBpeMEHHOr0 €CTECTBO3HAHUS [DneKTpOHHBIN pecypc]: yIeOHUK U PaKTHKYM
s OakanmaBpoB / ['ycelixanoB M.K.— DIeKTpoH. TEKCTOBBIE JaHHbIe.—8-¢ m3a. — M.
WMzparensctBo  «fOpaiity, 2015. — 598 c.- (Akamemuueckuii OakanaBpuar). — I['pud: pek.

MunectepcTBoM oOpa3zoBanus u Hayku PD. [ISBN: 978-5-9916-1204-3.
Pexxwum nocryna: http://www.biblio-line.ru. «3BC FOpaiit» (1o maposo).

7.1.2 I'muuaka H.JL.

OO6mias xumust [DJICKTPOHHBIN pecypc]: Y4eOHMK JjIs akajaeMuueckoro Oakanaspuara/ I'nmuuaka H.JL.
— DIIEKTPOH. TEKCTOBbIC HaHHble.— 19-¢ m3n. — M. : U3parenscTBo «IOpatity, 2015. — 900 c.-
(Axanemuueckuii 6akanaspuar). —['pud: pek. YMO Briciiero oopa3oBanus B Ka4eCTBE yUeOHUKA IS
cryaenToB By30B. ISBN: 978-5-9916-2715-3.

Pexxwum noctyna: http://www.biblio-line.ru. «3BC FOpaiit» (1o maposmo).

7.1.3 I'pa6oBckuii P. U.

Kypc ¢usuku [DnekTpoHHBIH pecypc]: yueb. mocodue mis By30B / P. U. I'padosckuii. - CII6.: Jlansb,
2012. - 608 c. - (bakamaBpmar). — I'pu¢: pex. HaydHO-METOIMYECKHM COBETOM MO (HU3UKE
MunuctepctBa o0pa3oBanust U Hayku Poccuiickoit @enepaiiii B KauecTBe y4eOHOTO mocoOus ams
CTYJICHTOB BY30B.

ISBN: 978-5-8114-0466-7.
Pexxum noctyna (no napomnto): 9bC «Jlaub»
http://e.lanbook.com/books/element.php?pll id=3178

7.2 JOIIOJIHUTEJIBHAS JIMTEPATYPA

7.2.153 (075) T70 Tpodpumona T. .
Kypc ¢usuxu [Tekct]: yue6. mocobue st By3oB / T. U. Tpodumona. - 6-e u3z., crep. - M. : Briciias
mkona, 1999. - 542 c. — I'pud: pekomengoBano MunuctepctBom oOpazoBanusi Poccuiickoit denepa-
IIUU B Ka4eCTBE y4eOHOIr0 MOCOOUs JUIs MHKEHEPHO-TEXHUYECKUX CHEeMaTbHOCTEN BBICIINX y4EOHBIX
3aBeJICHUI

ISBN 5-06-0036340
7.2.2 Tpodpumona T. U.
PykoBoncTBO K pemieHuio 3amgad no (usuke [DIEKTpOHHBIA pecypc]:  yuebHOe mocoOue s
0akanaBpoB/ TpopumoBa T.M.— DIIeKTPOH. TEKCTOBBIC JaHHBbIC.— 3-€ W3J., UCIIP. B Jom. — M. :
W3parensctBo «tOpaiity, 2015. — 265 c.- (Cepus. bakanaBpuat. bazossiii kypc). — I'pu¢: MO u
Hayku P® B kauecTBe yueOHOr0 MOCOOUS AJIsl CTYJCHTOB BBICIINX Y4€OHBIX 3aBE/ICHUH.
ISBN: 978-5-9916-3430-4.

Pexxum moctyma: http://www.biblio-line.ru. «3BC IOpaiit» (o mapoio).

7.2.3 F'nmuuka H.JIL.
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3amaun ¥ yrpakHEeHUs 1Mo oOIIel XUMUU [ DIEKTPOHHBIA pecypc]: y4eOHO-TIPaKTHUECKOe Mmocoome
st 6akamaBpos/ H.JI.I'muuka, B.A.IlonkoB, A.b.babkoB; mox pen. B.A.Ilonkos, A.b.babkoB. —
ONEKTPOH. TEKCTOBBIC naHHbIe.— 14-¢ m3m. — M. : MsparensctBo «IOpaiity, 2015. — 236 c.-
(bakanaBp, Akanemudeckuii kypc). — I'pudp: pek. YMO Bricmiero oopa3oBaHus.

Pexxum noctyna: http://www.biblio-line.ru. «3BbC IOpaiit» (1o maposo).

ISBN: 978-5-9916-4763-2

7.2.4 T'opun 10.B.

KoHuenmuu coBpeMEHHOr0 €CTECTBO3HAHMS [ DJISKTPOHHBIN pecypc]: yueoHoe nmocodbue/ 'opun 10 .B.,
CsucrynoB b.JI., AnekceeB C.M1.— DneKTpoH. TeKCTOBbIE JaHHbIe.— M.: EBpasuiickuii OTKPBITHII
uHCTUTYT, 2010.— 240 c.—I'pud: pex. HMC.

Pexxum moctyna: http://www.iprbookshop.ru/10758.—

3BC «IPRbooksy, 1o mapoito

7.2.55(075) K 26 Kapnenkosn C. X.

Konnenmuu coBpemenHoro ecrectBo3nanusi. Kparkuit kype : yuebnuk / C. X. Kapnenkos. - 3-e usn.,
ucnp. - M. : Beicmas mkona, 2003. - 334 ¢. - bubmuorp.: ¢. 320. - Tepmus. cn.: ¢. 321-334. —

I'pud: pex. MunucrepcrBom obpazoBanusi PO s By3oB.-ISBN 5-06-003946-3.

7.2.6 5(075) A 79 Nyonumena T. S1.
Konnenmuu coBpeMEHHOTO0 €CTeCTBO3HAaHWs : y4ebd. mocobue st cTyneHToB By3oB / T. Sl
JlyOHumesa. - 5-¢ u3j., nepepad. u gom. - M. : Akagemus, 2003. - 608 c. - bubauorp.: c. 602. - I'pud:

nonyiieHo MunucrepctsoM oOpazoBanusi PO B kauecTBe yued. mocoOus 1715 CTYAEHTOB BY30B.
ISBN 5-7695-0999-6

7.27 (075) K64

Konnenmu coBpemeHHoro ecrectBo3Hanus : y4ued. mocodue / C. U. Cambirud [u nap.]. - 4-e uzm.,
niepepad. u momn. — PoctoB H/]] : dennkc, 2003. - 448 c. (YueOHUKHN U ydeOHBIE TocoOus) - budmmorp.
B KoHIEe Ii1.. — ['pud: pex. MunucrepctBom oOpazoBanus PD B kauecTBe yuebd. mocobust amns
CTYJEHTOB BY30B.-

7.2.8 benses A.E. Crampmapt opranmzanuu CTO HI'TU-2-2014. TpeGoanus k ohOpMIECHUIO
TEKCTOBOH mokymeHTtanuu.-Hosoypansck: HTU HUSY MU®DU, 2014.-147 c.

7.2.9 IlocranoBnenne ot 21 mas 2013 r. Ne 426 (Mocksa). O ¢denepanbHO 11eI€BOM nMporpamme
"HccnenoBanust W pa3pabOTKM MO  NPUOPUTETHBIM  HANpPaBICHUSM  pa3BUTHS  Hay4yHO-
TexHoJoruueckoro komruiekca Poccuun Ha 2014 - 2020 rogst". MunoOpHayuu.pd/nokymenTs/3421.

7.3 JONOJHUTEJBHBIE YYEBHO-METOANYECKHUE MATEPHUAJIBI
7.3.1  Memoouueckue pykosoocmaea 011 nPO8eOCHUA N1AOOPAMOPHBIX
paodom no Kypcy (Xxpanamcsa Ha kageope gpuzuxu)

8.3.1.1 Illymepuna I''K. U3ydyeHue 3aKOHOB BpallaTenbHOTO JBIKEHUS Ha MasTHHKe ObepOeka.
Metoauueckoe pyKOBOJCTBO K JabopaTopHOil paboTe Al CTYIEHTOB BCEX HaIpaBliEeHUH
MOATOTOBKU U BceX (hopm obyuenus. — HoBoypansck: HTU HUAY MUDU, 2013. - 29 c.

8.3.1.2 Hlymepuna I'.K. OmpeneneHne MOMEHTOB HWHEPIMH TBEPIBIX TENT TPOBEPKA TEOPEMBI
[refinepa MeToaoM TpUUISIPHOTO MOABEca. MeToAnYECKOe PYKOBOACTBO K JTabOpaTopHOM
paboTe nJs CTYIAEHTOB BCEX HAMpAaBICHWM TOATOTOBKM M Bcex (opm oOyueHus. —
Horoypansck: HTU HUSY MUOU, 2013. - 17 c.

8.3.1.3 Ilymepwuna I'.K. Onpenenenre MOMEHTOB WHEPIIMA U MOMEHTA CHJI TPEHHS TPHU BpallEHUN
Ten. MeToaudeckoe pyKOBOJICTBO K J1ab0paTopHOil paboTe [Uisl CTYyJIEHTOB BCEX HAIPaBICHUN
MOATOTOBKU M Bcex ¢hopm oO0yuenus. — Hosoypansck: HTU HUAY MUDU, 2013. - 17 c.
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8.3.1.4 Ilymepuna I'.K. Omnpenenenune wmoxayns HOHra wMerogoM pacTsDKEHHS MTPOBOJIOKHU.
Metoandyeckoe PyKOBOJCTBO K J1aOOpaTOpHOW paboTe il CTYJCHTOB BCEX HAIPaBICHHN
MOJATOTOBKH U Bcex (hopm oOyuenus. — HoBoypansck: HTU HUAY MUDU, 2013. - 18 c.

8.3.1.6

8.3.1.7

8.3.1.8

8.3.1.9

[Mymepuna I'.K. Omnpenenenue yckopeHusi cBOOOJHOIO MaJieHUsT METOJOM OOOPOTHOTO
MasTHUKAa. MeToauuecKoe PYKOBOACTBO K JIa0OpaTOpHOW paboTe asi CTYACHTOB BCEX
HaIpaBJIeHUH MOJITOTOBKH M BcexX ¢opm oOyueHus. — HoBoypansck: HTU HUSAY MUDU,
2012. - 18c.

[ymepuna I'.K. Onpenenenue JMHBI CBOOOIHOTO ITpodera U MOJISIPHOM MacChl BO3TyXa.
MeTtoaudeckoe pyKOBOJACTBO K 1a00paTopHO# paboTe s CTYACHTOB BCEX HAIpaBICHUN
MOATOTOBKH M Bcex (hopm oOyuenus. — HoBoypansck: HTU HUSAY MUDU, 2012. - 17 c.
[Mymepuna I'.'K. Omnpenenenre koddduimeHTa BI3KOCTH kuakocteid meromom CTokca.
MeTtoauyeckoe pyKOBOJACTBO K J1a00paToOpHOIl paboTe Ijsi CTYACHTOB BCEX HaIlpaBJICHUN
MOATOTOBKH U BceX hopm obyuenus. — HoBoypansck: HTU HUAY MUDU, 2012. - 16 c.
3apsanckas HO.B. OnpeneneHue IUIOTHOCTH TBEPABIX TeJl MPABHIBHOM T'€OMETPUUYECKOM
(dhopmbl. MeTouyecKkoe PyKOBOJACTBO K JIAOOpaTOpHOM padoTe 1Mo (U3MKE IS CTYACHTOB
BCEX HAMpaBJICHHUH MOATOTOBKM H Bcex ¢opm obyuenus. — HoBoypansck: HTU HUAY
MU®DU, 2012 - 53 c.

8.3.1.10 Ilymepuna I'.K. JIaGopaTopHbIii KOMIUIEKC IO AJIEKTpUYecTBYy. M3ydeHue mabopaTOpHOIO

8.3.1.11

8.3.1.12

8.3.1.13

8.3.1.14

8.3.1.15

7.3.1.1

7.3.1.4

koMmruiekca JIKD-6P. Meronndyeckoe pyKOBOJCTBO K JIAOOPATOpPHOH paboTe 1mo Gpu3uke s
CTYJCHTOB BCEX HAMpaBJICHHI MOATOTOBKH U Bcex Gopm oOyueHus. — HoBoypansck: HTU
HUAY MUOU, 2012. - 21 c.

[ymepuna I'.K. JlabopaTopHblli KOMIUIEKC TI0  3JEKTpUYECTBY. VI3MepeHue
JUBJIEKTPUYECKON MPOHUIIAEMOCTH. MeToaruecKkoe pyKOBOACTBO K JlabopaTopHOi pabore
JUIS CTYJCHTOB BCEX HAIpaBlIEHUI MOATOTOBKH U Bcex Gopm obyuenus. — HoBoypanbck:
HTU HUAY MUOU, 2012.— 16c.

ITonos A.b. N3yueHue 31€KTpONpOBOJHOCTH HUKENSA B HIMPOKOM TEMIIEpPATypHOM HHTEp-
Bajie. MeTtoanueckoe pyKOBOACTBO K J1a00OpaTOpHOM paboTe JUIsl CTYJAEHTOB BCEX HallpaBiie-
HUI MOAroToBKH U BeeX (opMm oOyuenus. — Hosoypansck: HTU HUAY MUOU, 2012. —
12 c.

[TorioB A.b. M3y4eHune 31eKTpOonpoOBOAHOCTH MOIHOAEHA B IIMPOKOM TEMIEPAaTypHOM HH-
TepBasie. Meroanyeckoe pPYKOBOJACTBO K JiabopaTopHO paloTe i CTYIAEHTOB BCEX
HanpaBJIeHUH MOATOTOBKU U BceX (opM obydenus. — HoBoypansck: HTU HUAY MUDU,
2012. - 12c.

[TorioB A.b. Omnpenienenue yaensHOro 3apsa 3JIeKTPOHa METOJIOM MarHUTHOU (hOKycHpOB-
Ki. Meroanyeckoe pyKOBOJCTBO K JiabopaTOpHOW paboTe Ui CTYAEHTOB BCEX HallpaBiie-
HUI MOAroTOBKH U BceX (opMm obyuenus. — Hosoypansck: HTU HUAY MUOU, 2012. —
12 c.

3apsHckag [O.B. OmnpeneneHue yaenpHOro 3apsja d3JIEKTPOHA METOJOM MarHETpoHa.
MeTtoauyeckoe pyKOBOJACTBO K J1a00paTOpHOM paboTe Njsi CTYACHTOB BCEX HaIlpaBICHUN
MOATOTOBKH U BceX Gopm oOydenus. — Hopoypansck: HTU HUAY MUDU, 2012. - 33 c.
3apsHckaa FO.B. I'eHernueckas CBA3b OCHOBHBIX KJIAaCCOB HEOPraHWMYECKHX COEIUHEHUU.
Metoanyeckoe pPyKOBOJICTBO K JaOOpaTOpHOil paboTe MO Kypcy XMMHUHU JJIsi CTYAEHTOB
BCEX HaIpaBJIEHUW MOJATOTOBKH OYHOM M OYHO-3a049HOUW dopm oOyuenus. — HoBoypanbek:
HTU HUAY MUDH, 2014. - 47 c.

3apsHckas HO0.B. M3ydyeHue 3aKOHOB KMHETHMKH M YCJIOBUM YCTAHOBJICHHS XUMHUYECKOTO
paBHOBecHs. MeTOAMUECKOe PYKOBOJICTBO K BBIITOJHEHHIO JIAOOPATOPHOU pabOThI MO Kypcy
«XuMuUs» UISI CTYJIGHTOB BCEX HAIpaBJICHUHN IMOATOTOBKH OYHON W OYHO-3a0YHOU (opMm
o0yuenus. — Hosoypansck: HTU HUAAY MUOU, 2014. - 42c.
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7.3.2.1

7.3.2.2

7.3.2.5

7.3.2.6

7.3.2.7

7.3.2.8

7.3.2 Memoouueckue pykoeoocmea u nocoous 011 camocmoamenbHou padomol
CMYyOeHmo08
[TormoB A.b. ®U3UKA. Meroauyeckue ykazaHusi 1 KOHTPOJIbHBIC 3a0aHus TSI CTYJICHTOB
BCEX CIEHUAIbHOCTE! W HampaBieHHH MNOArOTOBKU Bcex ¢(opm oOyuenus. Pazgen
«MEXAHUKA».- HoBoypansck: uza. HI'THU, 2009.-69 c.
3apsackas 10.B. CnpaBouHnoe mocoOue Mo Kypcy XHUMHUHU JUIsl CaMOCTOSATEIBLHON pPabOThI
CTYJICHTOB BCEX HAIPABJICHUN TOJTOTOBKA OYHOW W OYHO-3209HOH (GopM OOydeHHs. —
Hosoypansck: HTU HUAY MU®DU, 2011. —47c.
3apsuckas 10.B. Tepmoxumus. [IpocTeiinime TepMoanHaMUYECKUE pacueThl. MeToauueckoe
nocoOue i cCaMOCTOSITeNIbHOM paboThl IO KypCy XUMHUH ISl CTY/IEHTOB BCEX HalpaBICHHMA
HOJATrOTOBKU U Bcex Gopm oOydyenus. — Hosoypansck, HTU HUAY MUDU, 2012. — 58 c.
(momoutH.)
3apsuckas FO.B. Kunernka. Metogudeckoe mocoOue uisi CaMOCTOSITENbHON pPaOOTHI 0
Kypcy XUMHUH Uil CTYACHTOB BCEX HAIpaBJICHUN MOATOTOBKH U Bcex (opm oOyueHus. —
Hogoypansck, HTU HUS MUDU, 2012. — 63 c. (1omosH.)
3apsuckas FO.B. OcoOeHHOCTH TOBEACHHSI PACTBOPOB JIEKTPOJUTOB. MeToAanuecKoe
MOCOOME IS CAMOCTOSITEIILHON pabOThI IO KYpCYy XUMUH ISl CTY/ICHTOB BCEX HAIPABICHHMA
MOJATOTOBKU M Bcex (hopm oOyuenus. — Hosoypansck, HTU HUAY MUDU, 2014. - 33 c.
benser A.E. Cranmapt opranmsamuu CTO HI'TU-2-2014. TpeGoBanus k odopmiIeHHIO
TekcToBOU JokymeHTauuu.-Hosoypansck: HTU HUAY MU®DU, 2014.-147 c.

7.3.3 Komnnexkmul O0unemoe umoz08020 KOHMpPOis, MeKyuieco KOHmpos, Haxo0amcesa Ha
Kagheope gpusuxu.

7.4 Hugpopmayuonnoe obecneuenue (6Knouas nepeuens pecypcos UHGopmMayuoHHo-
meneKoMMyHuKayuouHnoi cemu «Mumepnem»y)

7.4.1 http://nsti.ru
7.4.2 Hayunast 6ubauoreka e-librari

1.
2.
- caurt

7.4.3 DObC «Jlanp»
7.4.4 DOBC «IPRbooks».
745 DbC «HUAY MUDN»
WNupopmarusubie IHTEpHET-pecypchl (CBOOOIHBIIN T1OCTYI CETH)

http://www.alhimik.ru/ - xumudeckue CripaBOYHHUKH, FJIEKTPOHHBIC YICOHUKH.
http://www.chem.msu.ru/rus/, , http://www.chem.msu.ru/rus/elibrary

XHUMHUYECKOTO (baKyJ'IBTCTa MIY: OJICKTPOHHBIC y‘-IC6HI/IKI/I, COBPCMCHHBIC OTKPBITHA; 3JICK-

TPOHHBIC MPE3CHTAIUN J'ICKI_[I/II\/’I 10 XUMMUH.

3.

http://www.informika.ru/projects/infotech/window/ - ®enepanbhbrii mopran "Eannoe okHO

JIOCTYTIa K 00pa30oBaTeIbHBIM pecypcam'", TOJTHOTEKCTOBast OMOIMOTEeKa.

4. http://www.maik.ru/cgi-bin/list.pl?page=nergkhim — caiit sxypHana «Heopranudeckass XuMus.

5. http://www.inorg.chem.msu.ru/ - caiit xadenpbl Heopranndeckoi xumuu MI'VY.

6. http://xumuk.ru/ - xumuveckuii caiit XUMUK.rU: SHIIMKIIONIC NN, METOMKH CHHTE3a, CIIPABOYHUKH,

oOHoOBIIsIIOIIAsiCsl UH(OpMAaLIHSL.
7. http://catalysis.ru/block/index.php?ID=2 — caiitr Uucturyra karammza CO PAH, uadopmarms o

COBPCMCHHBIX KaTajln3aTopax.
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8 MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHUE YYEFHOM JUCIHUATLIMHBI

1

VYyeOHast quCHMIIMHA OOecreyeHa y4eOHO-METOIMYECKON NOKyMEHTalueld M MaTepuaiaMu.
E€ coneprxanue npeacTaBieHO B JIOKAJTBLHOM ceTH yueOHOIr0 3aBeICHUS U HaXOJIUTCS B PEKHUME
CBOOOAHOrO JIOCTyNa JUisl CTYAEHTOB. J[OCTyN CTyIEHTOB Ui CaMOCTOSITENIbHOM MOJITOTOBKH
OCYIIECTBIISIETCS Yepe3 KOMITbIOTEPHI TUCIICHHOTO Kilacca (B CTaHAApTHOM KOMIUIeKTanuu). B
oubmoreynom Qouae, IbC mnpencraBieHbl HEOOXOAMMBbIE y4yeOHBIE IOCOOHUS COTIIACHO

HopMatuBaM kHuroodecrneuennoctu OIT BO.

2 JlekunoOHHBIE U MPAKTUYECKHE 3aHATUS MPOBOAATCS B yueOHbIX ayautopusx HTU HUAY MUDU

3

corimacHo yueOHoMy pacnucaHuto. [lpm HeoOXoauMOCTH BHM3yaldM3alUd H3Yy4aeMOIo
MaTepHuaa JICKIIMOHHBIC, MPAKTUYECKUE 3aHSATUS MOTYT IIPOBOJIUTHCA B CIICHUATIU3UPOBAHHON

ayJIUTOPUH, OCHAIIEHHON MHTepaKTUBHOI TOCKOI, TPOEKTOPOM, KOMITBIOTEPOM.

JlabopaTopHbie PabOTHI 10 JUCHUIUINHE

JlaGoparopHble pabOThl MO IAUCLMILIMHE OCYLIECTBIISIIOTCS B CIELHUAIM3UPOBAHHBIX JIAOOPATOPHSIX

Kadeapsl GU3UKH:

Ceenenus o maboparopHoil 6aze kadeapsl GU3NKU

Hanmenosanue
JTUACHUIUINHEI B

No COOTBETCTRIH C HaumeHoBaHue crienuann3upoBaHHBIX T1a0b0paToOpuii C MepeyHeM OCHOBHOTO
ILII. 000pyTI0BaHUS U MPOBOJAUMBIX JJA0OPATOPHBIX paboT
y4eOHBIM
MIJIAHOM
1 2 3
1 | ®dusuka JlabopaTopumn:

o Jlabopamopusa mexanuKu u moaeKyaApHoil pusuxu

Obopyoosanue: BEChl  aHAJUTHUYECKHE, MasTHukd ~ OOepOeka,
3JICKTPOJIBUTaTelb, BaKyyYMHBIH HAcOC, BAKYYMMETpP, KaT€TOMETpP, OITHMETP
TOPU30HTAITLHBIH, 000OpOTHBIC MASITHHKH, YCTAaHOBKA JUJIS H3YYCHHS

KPUBOJMHEWHOTO  JBWXKEHMS, OCIHUIOrpadpl, TE€HEpPaTOpbl  3BYKOBBIX
CUTHAJIOB, BOJIBTMETPHI, YACTOTOMETP, TAXOMETP U Jp., @ TAKKE NHCTPYMEHTHI
U PACcXOJIHbIE MaTE€pPHAIIBL.

Jlabopamopusie pabomol.

- Onpenenenue IWIOTHOCTH TBEPABIX TEJ IPaBUIIbHON r€OMETPUYECKOM
bopmsl,

- Onpesenenue yCKOpEeHHs CBOOOHOTO MaJieHHsI METO10M 00OPOTHOTO
MasiTHUKA,

- Onpenenenue moaynst KOHra MeTogom pacTsiKeHHs! TPOBOJIOKH,
- 3yuyeHue 3aKk0OHOB BpaliaTeabHOrO JBMKEHUS Ha MasiTHUKe OOepoOeka,
- OnpeneneHrue MOMEHTA HHEPITUU C MIOMOIIBI0 TPUQPHUIIPHOTO MOABECA,

- Onpenenenue moaynst KOHra u CKOpocTy 3ByKa B TBEPAOM TEJIE METOIO0M
pe30oHaHca,
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- OnpeseneHne MOMEHTa MHEPIIUU U MOMEHTA CUJI TPEHUS MPU BpallleHUu! Tedl,
- OnpeneneHue IMHBI CBOOOAHOTO Mpodera MOJIEKYI U MOJISIPHON MaccChl
BO3/yXa,

- OnpeseneHue BI3KOCTHU KUIKOCTH MeToaoM CTokca.

o Jlabopamopusa 3nekmpuuecmea u MazHemuIma
Obopyodosanue: WUCTOYHUKU TUTAHUS, YHUBEPCAIbHBIE BOJBTMETPHI,
ocHIorpagsl; 7a00paTOpHBIC  aMIIEPMETPhl M BOJIBTMETPBI;
naboparopubie komiuiekchl HTL Bnaguc «2nektpoMarautHoe mosie» — 6
IIT., B COCTaB KOTOPBIX BXOJISAT T'€HEPATOPBI CUTHAJIOB, OCIUIUIOTPAdBI,
YHHUBEpCAIbHbIE BOJBTMETPbHI, MOAYJH, pa3MElIEHHbIE Ha IUIaTax, W Jp.
JJIEMEHTHI.

Jlabopamopuvie pabomur.

- 3ydenune 31eKTponpoBOJHOCTH IUIATUHEI B IIMPOKOM TEMIIEPATYPHOM
HHTEpBAaJe,

- U3yuenue 31eKTporpoBOAHOCTH MOJIHO/IEHA B IIUPOKOM TeMIIEpaTypHOM
WHTEpBAJe,

- OnpeneneHye yIenbHOro 3apsaaa 3JIeKTPOHa METOIOM MarHUTHON
(OKYCHPOBKH,

- OnpeneneHue yenbHOro 3apsaaa JEeKTPOHA METOIOM MarHeTpoHa,
- HW3zyuenue naboparoprHoro kommuiekca JIKD-6P,

- OnpeneneHue IUAICKTPUIECKON MPOHUIIAEMOCTH (Ha JIaAOOpaTOPHOM
komruiekce JIKD-6P),
- Onpenenenue padOThI BBIX0/1a BOJIb(pama.

HaumenoBauue
JYCHUILUINHEI B

No COOTBCTCTRIMN © HanmMeHnoBanue crieniain3upoBaHHBIX JIA0OPATOPHUI C IMEpEeYHEM OCHOBHOTO
ILII. 000pyI0BaHUs U IPOBOIUMBIX Ja00PaTOPHBIX PaboT
y4eOHBIM
ITAaHOM
1 2 3
1 | ®usuka e Jlabopamopus onmuku u amomHou u3uku

ObopyoosaHnue. MUKPOCKOIBI, MOJISIPUMETPBI, MOHOXPOMATOPBI, ONTHYECKHE
YCTAaHOBKM IO TEOMETPUYECKOM ONTuKe, Auppakiumy; nabopaTopHbIe
komrutekcsl HTILI Brnannuc «KorepenTHas ontuka» - 4 mIT., B COCTaB KOTOPBIX
BXOJAT Jlazepbl M Ha0Op (YHKUMOHAJIBHBIX ONTHYECKHX MOJIYJIeH;
komruiekchl HTL[ Brnaguc «Crnektpel. @oToaddext» - 2 creHaa, ycTaHOBKa
Jutst onbiToB @panka u ['epra -21mrT.

Jlabopamopnwie pabomur.

- JIaGopatopuslif kommuieke JIKO-1. Onucanue u HacTpoika yCTaHOBKH.

- JIaGopatopusiii kommuieke JIKO-3. Onucanue u HacTpoiika yCTaHOBKU.

- JIaGopatopuslii kommuiekce JIKO-1. 'eomerprudeckast onTuka.

- JIa6. xommiekc JIKO-1. UaTepdepenmms.

- JIa6. xommneke JIKO-1. JIudpaxius.

- Onpenenenure JIMHbI CBETOBOM BOJIHBI C MOMOIIBIO KoJiel] HproToHa.

- Onpenenenue nocrossHHONW Punbepra
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HanmenoBanue
Ne | gucrumiusel B | HammeHOBaHUWE crielMaIn3upOBaHHBIX J1a00paTOpui C IEpPeUYHEM OCHOBHOTO
ILI. | COOTBETCTBUH C 000pYyI0BaHUs U TIPOBOJIUMBIX Ja00PATOPHBIX PadOT
PVII
1 |2 3
1
Xumus JlabGoparopusi XumMHuHu

Obopyoosanue u pacxoonvie Mamepuaivl. BBITSHKHOW KA, BECHI
aHaJMTHYecKue, pH-MeTp, TUCTHILIATOP, AICKTPUUCCKUE TUTUTKH,
CHCIMATM3UPOBAHHAS XUMHUYECKast TaOopaTopHas MeOeIb, XMMHYCCKast
Mocyzia v Apyrue MPUHAICKHOCTH, TPEOyeMble XUMUYECKHE PEAKTUBBI.
Jlabopamopusie pabomol.
- 'eHeTnueckas CBs3b OCHOBHBIX KJIACCOB HEOPTAHUUYECKUX COCTMHCHUM.
- N3ydeHue 3aKkOHOB KUHETUKHU M YCIIOBHI YCTAaHOBJICHHUS XMMUYECKOTO
paBHOBECHSI.

4 IIpouee

Ha kacdenpe ¢pusuku pabouee MecTO IPEnoAaBaTesst OCHAIEHO KOMIIBIOTEPOM C TOCTYIIOM B
snokaibHyo cetb HTU u cers MHTEpHET.

4.1 Komnbrorep

Cucremnsiii 6110k: poreccop Core 2 Duo E8400, 3000 MI'; O3V 1013 MG6; xectkuit nuck 149

I'6; DWD-RW.
4.2 MoHuTOp

JKK Samsung SyncMaster 943NW, 19" .

4.3 Ilpunrtep

Jlazepusrit npuaTep HP LaserJet 1012 — 1 .

4.4 KonupoBaJIbHBIi anmapart

Canon FC228 — 1 mir..

Jlnst oGecniedeHust yueOHOTO MPoIlecca MOXKET UCTIOJIb30BATHCS CIEAYIONIEe JTUIIEH3MOHHOE

IporpaMMHoe obecrieuenue (Tabnuuna 12).

Tabmuma 12 Jlunen3noHHOe mporpaMMHOE 0OecrieyeHne

HamenoBanue 110 JInuensus 3akynka
Windows XP Professional noanucka Campus and School JloroBop Ne 381-8777a ot
Agreement Ne 6679446 08.12.2014 r.
Microsoft Office 2010 noanrcka Campus and School JloroBop Ne 381-8777a ot
Professional Plus Agreement Ne 6679446 08.12.2014 .
AntuBupyc Kacnepckuit Horosop Ne 381-370a ot
23.11.2012r.

Mathcad 14.0

JTUIEH3Us TPUOOpETEeHa 110
noroBopy Ne 334C/511-2008
or 21.10.2008 r.

36




Microsoft Visio

JoroBop Ne 381-877»7a ot
08.12.2014 r.

ABBYY FineReader 9
Corporate Edition

noroBopy Ne 334C/511-2008
or 21.10.2008 r.

Photoshop

Horosop Ne 480-536/6713a
or 28.11.2011 .

MatLab Group All Platform
Lisenses

.HI/II_ICHSI/IOHHOC CBHACTCIBCTBO OT

26.10.2007 .

Simulink Group All Platform
Lisenses

.HI/II_ICHSI/IOHHOC CBHACTCIBCTBO OT

26.10.2007 r.

7-Zip

CB00OOHO pacIpoOCTpaHIEMOC
[10, nuuen3us He Tpedyercs

Adobe Reader X

CB000THO pacmpocTpaHIeMOe
[10, nuuen3us He Tpedyercs

Opera

CB000HO pacmpocTpaHIeMOe
[10, nuuen3us He Tpedyercs
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IIporpamma neicTBUTEIBHA
Ha 2017/2018 yu.rox P
3asenyrommuii Kapeapoi [y/” ;}/ O.A. I'punosa
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Hpunocenue 1. Ilepeuens yueono-memoouueckozo obecneueHus camocmoamenbHou
pabomovt Cmyoenmoa.

VY4ebHO-MeToIMIeCcKoe 00EeCTICUeHNE CaMOCTOSITEIIPHON PabOThI CTYACHTOB

BKJIIOYAET B ce0s

- crannapt opranuzanuu CTO HTU-2-2014. TpeGoBanus Kk opopMIICHUIO
TEKCTOBOM JOKYMEHTALIHH,

- METOAMYECKHE PEKOMEH/IAINH 110 OPTaHU3AINHA CAMOCTOSTEIIHPHON PAaOOTHI
ooyuaromuxcst HTU HUAY MUOU (ITonoxkeHrie 00 opraHn3anuu
caMocCTosiTeIbHOM padoTnl odyuaomuxces HTU HUSTY MUDPHN),

- METOJMYECKHE PEKOMEHAAINU 1JIs1 00YJarOUUXCsl 1O BBHITOJIHEHHUIO
CaMOCTOSITENIbHOM padoThI 10 auciuiuinbe (1m.4.2.4 u 6.1.1 paboueii mporpaMMel).

Axmyanusuposannutii nepeuensv ¢ 2015 2.
Yueono-memoouueckue ykazanua u nocoousn 011 camocmoamenvHoll padoomsl CHyoeHmos

Hpu 6blNOJIHEHUU pacyemHblx 3a0aHuil no 0ucuunﬂuue 603MOJICHO UCHOJIb306AHUE NOCOOUI NO
OucuunﬂunaM xumusa u ¢]m3ul<a, MAaK KaKk 6 OdHHbIX NoCoOUAX ORUCHIGAIOMCA
([)yndamenmaﬂbubte 3AKOHbL, J1€2Hcaniiue 6 OCHO6€e CO6pEeMEHHbBIX mexHo02uil.

1 ITonoB A.b. ®U3UKA. MeTtonuueckne ykazaHusi 1 KOHTPOJbHBIC 3aJIaHUsl IJi1 CTYJIEHTOB
BCEX CIEIUaTbHOCTEeH W HaIpaBJICHUN MOATOTOBKH U BcexX (opm oOyuenus. Paszmen «ME-
XAHUKAY. - HoBoypansck: uza. HTU HUSTY MU®U, 2014.-68 c.

2 TlonoB A.b. ®U3UKA. Paznensl «Onektpoctatrka. [IOCTOSIHHBIA >MEKTPUUYECKUN TOK».
Meronuueckue ykazaHus M KOHTPOJIBHBIC 3aJaHUsl JJISI CTYyJICHTOB BCEX CHEUHAIBHOCTEU H
HaIpaBJICHUIA MMOATOTOBKU U BceX GopMm obyuenus.- Hopoypansck: uzn. HTU HUSAY MUOU,
2014.-60 c.

3 3Bapsnackas H0.B. CmpaBouHoe mocoOue Mo Kypcy XHMHUHU Ui CaAMOCTOSTEIHHOU
paboThl CTYACHTOB BCEX HAIPABJICHUN MOATOTOBKM OYHOW M OYHO-3a04HON (Hopm
oOyuenus. — Hooypansck: HTU HUAY MUOU, 2015. — 47c.

4 apsuckas HO.B. CriocoObl BeIpaKeHHST KOHIIEHTpAIUU PAcTBOPOB. OCOOEHHOCTH
PacTBOPOB HEIJIEKTPOJIUTOB. YUEOHO-METOIUYECKOE MOCOOMEe I CaMOCTOSITEIbHOU
paboThI CTYJICHTOB BCEX HaIlpaBJICHUM MOATOTOBKH U BceX (GopM oOydeHHUs IO Kypcy
«Xumust». — HoBoypansck, uzn. HTU HUAY MUOHU, 2012. - 59 c. (c BapuanTtamu
A3)

5 3apsnckas HO.B. Tepmoxumusa. Ilpocreliline TEpMOJUHAMUYECKHE PACUETHI.
Mertoauueckoe mocoOue Jisi CaMOCTOSTENIBHOM paboThl MO KypCy XUMHH IS
CTYJICHTOB BCEX HallpaBJeHUN NMOATOTOBKU U (opm oOydenus. — Hosoypansck, HTU
HUAY MUDU, 2012.— 58 ¢. (gomoH.)

6 3apsiackas 10.B. Kuneruka. Merogudeckoe 1mocodue ajisi caMOCTOSITEIbHON paboThI
0 KypCy XMMHH JJI1 CTYJCHTOB BCEX HAMpaBJICHUN MOATOTOBKU U (POpM OOyUCHHS. —
Hosoypansck, HTU HUA MUOU, 2012. — 63 c. (n0omonH.)

7 3apsiackas F0.B. OcobeHHOCTH MOBEACHUSI paCTBOPOB JICKTPOJIUTOB. MeToandeckoe
mocoOre JUIsi CaMOCTOATENBLHOM padoThl MO KypCcy XUMHUHU JUIsI CTYIEHTOB BCEX
HaIpaBlIeHU MOATrOTOBKH M (hopm oOyuenus. — Hooypansck, HTU HUAY MUOU,
2014. - 33 c.

Ilpunoscenue 2. Memoouueckue ykazanus 0,11 Cmy0eHmo8 no 0C80EeHUI0 OUCUUNTIUHDBL.
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Memoouueckue yxkazanus no oceoenuio oucyuniunsvl « Teopemuyeckue
0CHOBbL npozpeccushvix mexuonocutl (puzuxa, xumus, 6uoI02US)»
aopeco8amnbl cmyoeHmam 3a04noll popmol 0b6yuenus nanpasnenus 38.03.02.

«TeopeTnyeckre OCHOBBI TPOTPECCUBHBIX TEXHOJOTHHN ((hu3uKa, XUMUs,
OMOJIOTHS)» SBIISIETCSA €CTECTBEHHOHAYYHOM AUCIUIUIMHON M TIPEACTAaBIIsACT cOOOM
CUHTE3 COBPEMEHHBIX E€CTECTBEHHOHAy4YHBIX JIOCTHKEHUH B  0o0iacTu
UCIIOJb3YEMbIX YEJIOBEKOM TEXHOJIOTUM, OMUPAIONIMXCS Ha OCHOBBI (DU3UKH,
XUMUM, OWUOJOTHHM, HAyK O 3emiie, KOCMOJOTMH, Ha MHOTOBEKOBOW OIBIT
AKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX UCCIICTOBAHUIA.

N3ydeHne AUCHMIUIMHBI U OBJIQJICHUE €€ OCHOBAMH Ha YPOBHE HE HUKE
0a30BOTO MO3BOJIUT BHIITYCKHUKY

- OpPUEHTHPOBATHCSI B MHOTOO0Opa3MU €CTECTBEHHOHAYYHBIX 3aKOHOB
IPUPOJIBL, JIEXKAIINX B OCHOBE COBPEMEHHBIX TEXHOJIOTUH;

- BRIpa0OTaTh YMEHUS U HABBIKM PEIICHUS KOHKPETHBIX 3a7a4 U mpolieM u3
pa3HBIX O0JacTel €CTECTBEHHBIX HAyK, YTO IMOMOXET B JaJIbHEHIIIEM pellaTh
MpaKTUYECKUE 3aJayd B NMPO(PECCHOHATBLHOU JEATCIIbHOCTH W HE HCIBITHIBATh
3aTPyJTHEHU TMpU TMOHWCKE OTBETOB Ha BOIPOCHI €CTECTBEHHOHAYYHOM
HaIPaBJICHHOCTH;

- 00JeryuTh TMpOIECC TMOHUMAHHUS TPU HU3YYCHUU TPOPECCHOHATBHBIX
JTUCLUUILINH, UCIIOJIb3YIOIINX €CTECTBEHHOHAYYHbBIE 3aKOHBI U MPE/ICTABICHUS;

- pacuMpuTh KpPyro3op, OCO3HATh MHOTOOOpa3We MPUPOAHBIX SBICHUU U
HAYKOEMKHUX COBPEMEHHBIX TEXHOJIOTUH;

- chopMuUpoBaTh HAay4yHOE MBIIUJIEHHWE, Pa3BUTh CIIOCOOHOCTU K
a0CTPaKTHOMY MBIIICHHUIO, HE OOSIThCS Mpoliecca MOJACTUPOBAHUS TPAKTUUECKUX
CUTYaLUH;

- TIOJIyYUTh 0a30BbI€ HABBIKM HAXOXKIEHUS HEOOXOAMMOW CIpPaBOYHOU U
HAay4YHOW WH(OpMalUM B Pa3IWYHBIX JUTEPATYPHBIX HCTOYHUKAX, HCIOJb3YSI
TPaJUIIUOHHbIE OMOJMOTEUHBIE PECYpChl, ANEKTPOHHBIE pecypchl  ObC,
WNurepHera;

- cTaTh 0oJIee 11eJICYCTPEMIICHHBIM, CAMOOPTaHU30BaHHBIM.

HNuctuumnaa «TeopeTHdeckrue OCHOBBI  MPOTPECCUBHBIX  TEXHOJIOTUM
(pusuka, XxumMusi, OMOJIOTHS)» H3y4daeTcsl Ha MPOTsHKEHUHU 2 ceMmecTpa 1 Kypcea.

T.o. u3yueHue CIOKHOIO Kypca pa3OMBAETCs Ha 3Talbl, YTO CYLIECTBEHHO
o0JieryaeT mpouecc U3y4YeHusl U MOHUMaHus MaTepuaia JUCIUILIAHBIL.

OO0uue pekoMeHJaluK 0 U3YUYEHUIO JTUCIUIUIMHBI MOKHO C(hOPMYIUPOBAThH
CJIEIYIOIIUM 00pa3oMm.
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» OCHOBHBIMH BUJAMHU Y4YeOHBIX 3aHSITHH SBISIOTCS ayJIUTOPHBIC 3aHATUS -
JEKIUM, TpakTUYecKrue W  J1adopaTOpHBIE  3aHATHSA, KPOME  HTOrO
IpeaycMOTpeHa caMmocTosiTeNbHas padota cryaeHta CPC, KOHCyIbTallMOHHBIE
3aHATHUS.

» Bo Bcex cemecTpax npeaycMOTpeH TeKyInni KOHTPOoJIb BeinonHeHus CPC u
NpoMeKyTouHasi arrecrtammss B (opme sk3ameHa (1-2 cemectpshr). s
KOHTPOJISI M OLICHUBAHUS PE3YJIbTATOB UCIIOJIb3YETCS 0AJIbHO-PEHTHHIOBas
cucTeMaA.

» MaxkcuMalibHOe KOJHMYeCTBO Oa/uioB, HAKaIUIMBAEMBIX TIPU HW3YYCHUU
JTUCIUTITUHBI :

- 10 OKOHYAaHHUH Ka)xx1oro u3 cemectpon - 100;

- B Te€UCHHE ceMecTpa (TeKyIIUi KOHTPOoJib) — 60;

- Ha ’K3aMeHe (MMPOMEXYTOYHBIN KOHTPOoIIh) — 40.

Pacnipenenenne pedTHHTOBBIX 0auIOB MO Pa3IMYHBIM BHIAM ACATEIHHOCTH
npuBefeHo B Tabnunax I[lpunoxenus 3 paboueld mporpaMmbl, MOXKET OBITH
BBIJIAHO KaXJOMY CTYJCHTY B TEUCHHE CEMECTpa B IEYaTHOM W/WJIU DJIEKTPOHHOM
BUJIAX.
> BricTaBneHMe OKOHYATCIILHOM OIEGHKM 10  3aBEPIICHHH  W3YUYCHUS

JTUCITUIIIMHBI B CEMECTPE YUYMTHIBAeT BCE JOCTIDKCHHSI M PACCUMTHIBACTCS

CJIEAYIOIUM 00pa3oM:

OxonuarenpHbiii 6amn=(b1+b2)/3,

b1, B2 — Oamnel moNydeHHBIE TIOCJIE€ TPOBEACHMUS] TEKYIIEro KOHTPOJS H
MPOMEXXYTOYHOM aTTECTALUU 10 JUCIUILINHE B 1-0M cemecTpe.
T.o. oT cryaeHTta TpebyeTcs paBHOMEpPHOE paclpeiesiCHHe CBOUX JIMYHOCTHBIX
YCWJIMI TIPY OCBOCHUU JUCIUILIMHBI B TeueHue 2 cemectpa. Cucrtema KOHTPOJIS U
OIICHMBAHUS HE TPEAYyCMAaTPHUBACT MBICIUTEIBPHOTO W (DU3WYECKOTO IITypMa
MaTepHuayia B TCUCHHE KPaTKOTO CPOKa, a HAICIMBAET Ha TIO3TAITHOE OCMBICIICHHOE
puoOpeTeHNE IIEJTOCTHONW COBOKYITHOCTH 3HAaHHWM, YMEHHUMH, CITOCOOHOCTEH.

> Oco0eHHOCTH TIpOBedeHHMsI  AyAUTOPHBLIX 3auHaATmii. [locemieHue
aAyIUTOPHBIX 3aHATHN 00s3aTeIBHO (IMOCEMaeMOCTh JTIO0BIX (popM 3aHATHI
YUYUTBIBA€TCS MPH BBICTABJICHUM PEUTHHTOBBIX OamioB). Bo Bpewms
ayAUTOPHBIX  3aHATHM  CTYAEHT HE MOXET SBJISATHCA  ITAaCCUBHOM
cocTaBisitolied yueOHoro mpoiiecca. OH JOKEH aKTUBHO Yy4dacTBOBaTh B
npolieccax IO3HaHUs, «IPOIyCKaTh» HU3y4aeMblil Marepuan depe3 ceos,
MOCTENIEHHO HAKAILJIMBATh 3HAHUS, TPUOOPETaTh YMEHUS U HABBIKH.

+  Jleknuonunsie 3anaTus (JI): mo 10 wac. — B 2 cemectpe. Jlekuum MoryT
OBITh: 0030PHBIMU, UH(POPMAITMOHHBIMU, TPOOJIEMHBIMHU.
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B xonme nekumii paccMaTpUBAaKOTCA OCHOBHBIE MOHSTHS, NPEACTABICHUS TEM
Kypca, CBSI3aHHbIE C HUMHU TEOPETUYECKHE U MPAKTHUECKHE MPOOJIEMBbI, HAtOTCA
PEKOMEHIalUK ISl CAMOCTOSATEIBLHON paOOThl M TIOJATOTOBKU K JaOOPATOPHBIM U
MPAKTUYECKUM 3aHSTHUSIM.

+  IIpaktnueckue 3ausatus (I1P): mo 8 wac. — B 2 cemectpe. [IpakTudeckue
3aHSTUSET MOTYT OBbITh: WH(DOPMAIMOHHBIMHU, MPOOJEMHBIMH, CEMUHAPCKUMU,
MPOBOJAUTHCS B (DOpME aKTUBHOM JUCKYCCUH, MOKET UCIIOIB30BATHCS TEXHOJIOTUS
«MO3TOBOTO MITYpMay JIJIsl TIOMCKA COBMECTHOIO MPABWJILHOTO PEILICHUS 3aj1ay 10
¢usznKe, B pEKUME MHTEPAKTUBHOM JIUCKYCCHUM MEXIY CTyJACHTaMH U
nperno/iaBaTesieM, MPeACTaBIsAsTh, cOO0M paboTy B MaJIbIX IPyIIax.

[lenpt0 TPaKTUYECKUX 3aHATHI SBIAETCS AKTUBU3ALUS MBICIUTEIbHBIX
IIPOIIECCOB CTYJACHTa, HAllCIMBaHUE Ha MPUOOPETEHHUE YMEHH W HaBBIKOB IIO
pEIIEHUI0 KaK THUIOBBIX, TaK U TBOPUECKUX €CTECTBEHHOHAYYHBIX 3ajJladu, U
mpo0JieM, pa3BUTHE YMEHHUM U HaBBIKOB UCIIOJIb30BAHUS CIIPABOYHOM JIUTEPATYPhI
JUIS pEIlICeHHs] TOCTaBJIEHHBIX 3a7ay; (GOpPMUPOBAHHE YMEHHI BBICKA3bIBaTh U
IPaMOTHO apryMEHTHPOBATh CBOE€ MHEHHME W MPUHATOE PELICHHUE, CIAylIaTh U
CIbIIaTh cobeceTHnKa (KaKk CBOETO COKYPCHHKA, TaK U MPernogaBaTes).

+  JlabopaTopnsie 3ansaTus (JIP): mo 16 yac. B 2 cemecTtpe.

JlabopaTopHasi paboTa MO3BOJISIET BU3yAIU3UPOBATh TEOPETUUECKOE 3HAHUE,
AKCTIEPUMEHTAIbHBIM TYTeM YOEIUThCS B BBINIOTHECHUU (PYHIaMEHTAIbHBIX
3aKOHOB TPUPOJbI, OIIYTUTh CYIIECTBYIOIIME MPAKTUYECKUE OrpPAaHUYECHUS Ha
BBITIOJTHEHUE (PUBMYECKUX 3aKOHOB, MPOSBUTH CBOM TBOPUECKHE CIIOCOOHOCTH,
KOMMYHUKATUBHbIC U OPraHU3aTOPCKUE CIMOCOOHOCTU (paboTa B MaJloW rpymime
WA KOMaHJIE).

OpraHu3annoHHO-METOAHYECKH e yKa3aHus K MPOBeIECHUIO
JIa0OPaTOPHBIX 3AHATHA:

1) JlabopaTopHble  3aHATHS  BBIMOJHSAIOTCA B CHEIHATM3UPOBAHHBIX
naboparopusix  kadenapsl  ¢usuku: Jgadopatopun  «MeXxaHUKH U
MOJICKYJISIPHON (DU3UKWY , «DJEKTPUUECTBA W MarHetusmay, «ONTHKHA U
aToMHOU (u3ukny, «Xumun». Jlabopatopun (PuU3NYECKOro MpakTUKyMa
pacnoyiararorcss Ha 3 astaxke I'nmaBHoro kopmyca (aya. 302, 306, 308),
XHMHUYECKOTO MpakTukyMma Ha 1 staxe I'maBHoro kopmyca (aya. 114).

2) JlabopatopHble PabOTHI MPOBOIATCS COTIACHO Y4eOHOMY pPACIHCaHUIO,
cocrasisiemomy Y MO.

3) s BemonHenuss JIP B 3aBucumoctu ot umcieHHocTH (Oosee 16
CTYyJICHTOB) TIpynmna CTYJAECHTOB MOXET OBITh pa3jeliecHa Ha JIBE
NOATPYIIIIBI; TakXe 1Jig BbIMoJHEeHUs JIP CTyneHThl 0ObEAMHSIOTCS B
MaJjible TBOpYECKHUE KOMaHabl (10 2 YeloBeKa).

4) JlabopatopHble pabOTHl MPOU3BOAATCS CTYJACHTAMH TI0 CIEIHAIBLHO
cocTaBiiieMoMy mpenojaaBareneM kadenpsl ¢uzuku rpaduky. ['paduk
COJICP>KUT UH(OPMALIMIO JJISl KAXKIO0TO CTYAEHTA TPYIIIIbL:

- 0 gare BbInoaHeHusd JIP;
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- 0 HOMEpE €ro KOMaHIbl;
- 0 HOMEpE 3aIlUIAaHMPOBAaHHOM K BBINOJHEHHIO JIP u  Homepe
METOANYECKOTO pyKOBOACTBA K JIP.

Nudopmanust 1oBOAUTCS A0 CTyACHTAa KaKk MUHUMYM 3a 2 HeAeIu 0
Havaja Ja0opaTopHOIo MPAKTUKYMa.

5) Ilepen nawamoM BeimojaHeHus JIP (3a Hememo 10 Ha3HAUCHHOM IaThl)
CTYJICHT JIOJDKEH TMOJy4YuTh Ha Kadeape (PU3MKU TeYaTHbIA BapUaHT
METOJIMUECKUX yKa3aHUM K JIabOpaTOpHBIM paboTam, JuOO0 OOpaTUTHCS B
AJICKTPOHHBIA YNTAJIBHBIN 3] 32 3JIEKTPOHHOM KOMHUEH MocoOus.

B meroanueckux ykazaHHSX K J1aOOpaTOPHBIM pabOTaM TPHUBOASTCS IIENU
paboThl, OMHCAHUE SKCIEPUMEHTAIBLHON YCTAaHOBKH, TEOPETUYECKHE CBEIACHUS,
MOPSZOK MPOBEJICHUST PaOdOThl, OCHOBHBIC TPEOOBaHUSI K BBINIOJHEHUIO PAa0dOT U
0(OPMIICHUIO OTUYETOB, KOHTPOJIbHBIE BOITPOCHI 10 TEME padOTHI.

6) Ilepen BBIMOTHECHUEM J1IA0OPATOPHOM paOOTHI CTYACHTHI JOJDKHBI:

v’ 03HaKOMHTLCS C COJIEPKAHUEM PaOOTHI;

v U3y4YUTh TEOPETHYECKUN MaTephaj, HEOOXONMMBIA IS MPOBEIACHHS
nabopaTopHoi  pabOThI,  HUCMOJB3YysSd  KOHCIEKT  JIGKIUH U
PEKOMEHYEMYIO TEXHUYECKYIO JINTEPATYPY;

v’ mpopaboTaTh METOIUKY IIPOBEACHHMS pabOTHl U H3YYUTHh CXEMY
AKCIIEPUMEHTAILHON YCTAaHOBKH;

v/ OArOTOBHUTH  IIa0IOH  odopMIIeHHS oOT4eTa (BOCIOJIB30BATHCS
TOTOBBIM AJIEKTPOHHBIM 11a010HOM JIP).

Crpykrypa otuera o JIP:

TUTYyIBHBIN JTUCT;

[enms paboOTHI;

Teopernueckas 4acTb;

DKCIepUMEHTaIbHAs YacTh;

. BeiBo1.

Otuet o0 mpoJiesTaHHOM pad0Te COCTABIISIETCS KX IbIM CTYJICHTOM.
3aroToBIICHHBIM JIoMa IMA0JOH OTYETa JOJDKECH coaepkaTh I1.1-3, TaOauIibl

AKCIIEPUMEHTAIBHOMN 4acTu; OJIOK-CXEMBI, AIEKTPUUECKHUE CXEMBI,

MPUHITAIIAATIEHBIE CXEMbI JTA0OOPATOPHBIX YCTAHOBOK; (HOPMYJIbI, TpadUKu WIH

PUCYHKH, HEOOXOUMBIC JIJISl HILUTFOCTPAITUU HH(OPMAITUH.

TuTynbHBIN JUCT OTYETA O TAOOPATOPHOU pabOTE JOJIKEH COJIEPKATh:
v/ HaMMEHOBAaHMsS  MHUHHCTEPCTBA,  By3a,  Kadeapsl,  Beayllei
IpernoiaBaHue JAaHHOW TUCHIUIUIMHGI (B BEpXHEH 4acTH),
v Haumenosanue Buaa CPC (oTuér 1o 1abopaTopHOil paboTe) KPYIHLIM
mpudToM, Ha3BaHWE JabOpaTOpHOM  pabOThl, HAWUMEHOBAHHE
JTUCIUTUINHBI,

bW E
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v’ mammucn «McnonHuTensy U «PyKOBOAUTENBY C yKa3aHWEM TPYIIIIbI U
®UO cryaenra, nokHocTd 1 DO npenogaBares,
v/ MECTO M T'OJ BEIIIOJHEHHUS paboThI (B HIDKHEHM 4acTH).

OObIYHbIE KCEPOKONMHMHU BCero 00beMa TeOpPeTHYEeCKOM YacTH K
paccmoTpenuro Ha 3amuTe JIP He paccmaTrpuBaroTcs.

[Ipu popmupoBaHUM TEOPETUUECKOMN YaCTH OTUETA CTYJICHTY HEOOXOAUMO:

- BHUMATEJIbHO MPOYUTATh MaTEPHUAaI;

- BRIOpATh U3 TEKCTa ad3allbl, MepeIaroliie OCHOBHYIO MBICTb TEKCTA;

- MUCHbMEHHO CBSI3HO U3JIOKUTH B OTYETE OTOOPAHHYIO HHPOPMAIHIO.

B 3aroToBnenHbI mabia0H otdyera o JIP BHOCATCS pe3ynbTaThl HAOIIOICHUH,
U3MEpEHNM, pacueToB npu BbinoiaHeHuH JIP. Ilo okonuyanum JIP Ha ocHOBaHuU
aHanM3a Pe3yJbTaTOB H3MEPEHHUs, CIPaBOYHOM HMH(OpMalUM Kakaas KoMmaHaa
CTYJCHTOB (DOPMYIUPYET BHIBOIBI.

3amuTa snabopaTopHON pPadOTHl MPOBOAUTCS KOMAHJOM CTYJIEHTOB IIO
3aBEPIICHUU BBITIOJIHEHUS paOOThl M HaTMCaHUs oT4eTa (B I€Hb BbinojgHeHus JIP)
B (opme aumckyccun ~MeXIy —IpenojaBarelieM M cTyjaeHTamu. [l
CaMOCTOSITEJIbBHOM IMOJATOTOBKH K 3amure JIP CTyIeHThl JOMKHBI MOJIb30BATHCS
KOHTPOJBHBIMH BOITPOCAMU, YKa3aHHBIMHU B KaXJOM METOJIMYECKOM PYKOBOJICTBE
K BBIITOJIHEHUIO JIP.

[Ipu BbICTaBIEHUN PEUTUHTOBBIX OAJIJIOB 32 BBHIMOTHEHHYO JIP yunuThIBatoTCS
NoKa3aTeyii, KpUTEPUH, IIKaja OleHUBaHUsl, onrcaHHbie B Tabnuie 10. CryneHt
JIOJDKEH TIOMHUTh, UYTO MPHU BBIMOJHEHUU JIP OlIEHMBAIOTCS HE TOJIBKO 3HAHUA,
HAaBBIKU MO U3y4aeMOM JUCHUMIUIMHE, HO M JIMYHOCTHBIE KayecTBa (CIOCOOHOCTh
paboTath B KOMaHJIe, CIOCOOHOCTh K OpraHu3aiud pabodyero BpPEeMEHU W
paccTaBi€HUs TPHUOPUTETOB B MPAKTUYECKON NEATEIBHOCTH, CIOCOOHOCTh K
CaMOOOYUYCHHIO, TBOPUYECKHE CITOCOOHOCTH).

[lepen nauanoMm 1MKIa Ja0OpPaTOPHBIX PAaOOT B KOHKPETHOU jabopaTopuu
CTYJIEHTBl 00s13aHbl MPOCIyLIaTh TEXHUKY OE€30MaCHOCTU MPOBEICHUS padoT,
U3YUYUTh UHCTPYKITUIO TIO TEXHUKE O€30MAaCHOCTH U PACIHUCATHCS O MPOXOXKICHUU
WHCTPYKTaXKa B CIICIMAIBHOM XKypHaJe.

+  CamocrosteabHasi padora cryaeHTta (CPC): TpymoeMKOCTh pabOThI
yka3aHna B PYII nanpasnenus- 324 yac.

BrinosHenne camMOCTOSTENbHOW pPabdOThl HEOOXOAMMO [JIsi  YCHEUIHOIO
oBJaJieHus1 ocHoBamMu auciuiuimHbl. CPC MoxeT npeamnonarath (B 3aBUCUMOCTH
OT CEMECTpa): M3YUECHHE TEKYIIEro TEOPETHUECKOro Marepualia Mpu MOMOIIU
JIEKITMOHHBIX KOHCIIEKTOB U YUEOHOU JUTEPaTyphl; MOJATOTOBKY K KOHTPOJIbHBIM,
TECTOBBIM paboTam, jabopaTopHbIM paboTaM, 3a4eTy, BbilodHeHuUe /JI3,
HanucaHnue pedeparos.

IIpu BbInosiHeHuNn pa3aundHbix BUA0B CPC BaxHO:

v CBOEBPEMEHHO CIIPABIATHLCA C dTAllAMU CAMOCTOATEILHON paboThI;
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v' CTpeMHUThCS TIOHSTH CaMOCTOSTEIBHO HW3YYEHHBIH TEOPETHUECKHIA
MaTepuall WM MaTepual, PacCMOTPEHHBIM BO BpEMsl ayJIUTOPHBIX
3aHATHU,

v' Pa3o0Oparbcst B METO/IaX PEIIEHHS 3a/ay;

v' TloHaTh (PU3NUECKUI CMBICI 3aKOHOB U MIPHHIUIIOB, UCIIOIb3YEMBIX B
71a00paTOPHOM MPAKTUKYME;

v" He 6oSITbCS OIIUONUTHCS U MOAYYHTh B CIydae 3aTPyIHEHHUN TOMOIIN
y IIpenojaBaresis, 0OpaTUBIIKCH 32 KOHCYJIbTAIlUEH.

+  KoHcyabTanuoHHble  3aHAATHSA:  TPOBOJATCS  COTJIACHO  rpaduky
KOHCYJIbTAIMH TipenoiaBarenei kadeapsl Gusnuku He pexxe 1 pa3a B HEAENO.

KoHncynbTamuu — BaxkHbid 9Tan o0ydeHus. CTyJeHT BO BpeMsl KOHCYJIbTaIUi
MOJIy4aeT YHUKAIbHBIM IIaHC B JIMYHOM Oecelne ¢ MpenojaBaTeleM BBISICHUTH
OTBETHl Ha HEMOHSTHBIC BOIMPOCHI, KAK OPraHU3aIl[MOHHOIO, TaK U Y4EOHOTO
xapaktepa. Ha koHcynbTalMM Jydille MPUXOAUTh C YKE€ MMOJTOTOBICHHBIMU
BolpocamMu U TpoOieMamu. OOpaineHue co CTOPOHBI OOydYaroIerocs ¢
YTBEPXKJIEHUEM, YTO OH HE MNOHUMaeT «Bce», MOCTaBUT B 3aTpyJAHUTEIBLHOE
noyioxkeHue mo0oro. BeposiTHee Bcero, CTyACHT 3aTpyAHSETCS B MOHUMAaHHUH
KaKoro-J100 KOHKPETHOT'O KIF0OUEBOT0 BOMPOCA, Pa3pelieHue KOTOPOro MO3BOJIUT
YCHENTHO CTPABIATHCS C pelieHneM OOJIBIIIOTO Kpyra 3aad.

+  PesynpraT 0CBOCHUS AUCHMIUIMHBI OLICHUBAETCS MIPU NPOBEICHUU UTOTOBOM
arTecTauuy no aucuuiuinHe.  [IpomexyrouHas — arrecramus 10
TUCIUIIIIMHE MOXET MPOBOAUTHCS B:

B (popme 3k3amena (1-2 cemectp).

[IpuMepHBIi TIepedYeHb BOMPOCOB K K JK3aMEHy,  NPUMEpPhl OWJIETOB K
MPOMEXKYTOUYHOM arrectauuu npuBeneHsl B [lpunoxenun 4. Bompocsl k
AK3aMEHY BBIJAIOTCS CTYJAEHTaM I CAMOCTOATEIBHOW MOJATOTOBKM B KOHIIE
ceMecTpa.

[Tokazarenu, KpuTepuu, IIKajda OICHUBAHUS PE3yJbTATOB OOYUYEHHS TIO0
IUCHUIUIMHE coaepxarcss B IIpunoxenun 4 u I0BOASTCA 10 CTYJIEHTA
nepe]i MOBEJCHUEM dK3aMeHa UJIY 3a4eTa.

+  Jlma mpoxXoXIeHUsT MEPONPUSATHN TEKYIIEro KOHTPOJS U MPOMEKYTOUYHOU

aTTECTallMU CTYJIEHThl MOTYT BOCIOJIb30BAaThCA KaK TPAJUIIMOHHON OUOIMOTEKOM

BVY3a, tak u anexkTpoHHBIMH pecypcamu omonmoreku BY3a, obecnieunBaronmmMm

JTOCTYH K y4eOHO-MeToandecKuM mnocoousm omommoreku HTU HUAY MUDU,

UHBIX DJJIGKTPOHHBIX OuOmmoTeunbix cucteM (ObC). CryaeHTBl MOTYT

BOCIMOJIb30BaThCS YCIAyTaMU 3JIEKTPOHHOTO YATAIBHOTO 3aJ1a.
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JIJis TEeKyIIero ¥ UTOrOBOr0 KOHTPOJIS MPU U3YyYEHUH Kypca (PU3UKU MOXKET OBITH
HCIIOJIb30BaHA PEUTUHIOBAsA CUCTEMA.

Ilpunoscenue 3. bannrvno-peiimunzosas cucmema oyeHKuU.

MakcuManbHOE KOJUIECTBO 0a1I0B, HAKAINIMBASMBIX .
- TIp¥ M3YYCHHUH Kypca 1o okoHYaHuu 1-ro cemectpa (Moayisb 1) - 100;

- B T€UEHHUE ceMecTpa (TeKyuid KOHTpoJib) — 60;
- Ha 3a4eTe (MTOTrOBBIN KOHTPOJIh) — 40,
PacripenenieHrie peWTHHTOBBIX OayuioB IO pa3jMYHBIM BHAAM JACSITEIbHOCTU

IIPUBEACHO B TaOIHIIE.

Pacnpenesnenue peiiTHHIOBBIX 0AJIJIOB TEKYLIEro M HTOrOBOT0 PEMTHHIA 10 BUAAM

AeATeJILHOCTH 0aKkajlaBpoB HanmpaBjeHus nmoarorosku 38.03.02
«MeHeI:KMEeHT» PH U3yYeHUH Kypca B TeueHHe 2-T0 ceMecTpa

O6nem
No CTOMMOCTb, MaxkcumanbHOoe
Bun nesrensHOCTH pabor,

TI-TI . B Oasiax KOJIMYECTBO 0asioB
1 2 3 4 5
1 | Ilocemenue nekuui 5 1 5

[Tocemenne NpakTUYECKUX
. 4 1 4
2 | 3aHATHI
Breinonnenue
Ja00paTOPHBIX PabOT MO
3 | 3apaHee YCTaHOBJICHHOMY 4 1 4
rpaduKy, MOJArOTOBKA K
nabopaTopHOM padoTe
Bovinonnenue
Jaabopamopuuvlx pabom eHe
4 | ycmanosnennozo epaguxa 4 0,5 2
(6 ce53u ¢ nponyckom 6e3
V8adNCUMenbHblX NPUYUH)
3amura 1ab0paTOpHO
5 | paboTsI (10 ciemyromiei 4 1 4
paboThI)
3awuma nabopamopHotl
6 pabompwi (He 4 0.5 9
VCMAHOBIEHHO20
epaguka)
Brinmonnenue aByx
7 | JoMalIHuX 3aJaHul 2 6,5 13
J31-1132
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2

Brlinonnenue 1Byx
JIOMAIIHUX 3aJlaHui (BHE
YCTaHOBJICHHOT'O CPOKa)

Harnucanue KOHCIIEKTOB
KI-K4

(pabOTHI 3aUTCHBI
CBOEBPEMEHHO)

24

10

Hanucanue KOHCIIEKTOB
K1- K4 (pabotsr
3a4TCHBI BHE
YCTaHOBJICHHOT'O CPOKa)

12

11

[TogroroBka pedepara (B
CPOK)

12

[ToaroroBka pedepara
(BHE cpoka)

13

UTOI'O
(MakcuMaJIbHOE
KOJIM4eCTBO 0AJIJIOB B
TeYeHHe ceMecTpa)

60

14

Munumanvnoe
KoJiuyecmeo 0aiios
meuenue cemecmpa

40
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1 2 3 4 3)

15 | Mrorosan padora
(3x3aMeH)

[IpaBunbHBIN OTBET HA
OJINH TEOPETUUYECKUI 1 10 10
BOIIPOC

[IpaBunbHBIN OTBET HA
JIBa TEOPETUUECKUX 2 10 20
BOIIPOCA

[IpaBunbHOE pelieHue
IIPAKTUYECKOM 3a/1a4n

[IpaBuibHBIN OTBET HA
OJINH T€OPETUYECKU
BOIIPOC U PEIICHUE
IPAKTUYECKOM 33]1a4
[IpaBunbHBIN OTBET HA
JIBA TEOPETUUECKUX
BOIIPOCA U PEIICHUE
MIPAKTUYECKOMN 3a]1a49U
HUTOIo
(MakcuMaJjibHOe
KOJIMYECTBO 0AJLJIOB 32
IK3aMEH)

be3 BbIMoIHEHMS
MIPAKTUYECKOM 3a/1a4n
BBICTABJISICTCS
KOJINYECTBO OaJIOB,
COOTBETCTBYIOLIEE
OIICHKE
«YJIOBJIETBOPUTEIHLHO
BCEI'O
(MakcuMaJIbHOE

16 | koJM4YecTBO 0AJLJIOB 1O 100 100
3aBepUIeHHH 2-T0
cemMecTpa)
Cmyoenmol 3a04HOU hopMbL 0OVUEHUSL OOIHCHBL COAMb BbINOIHEHHbLE OOMAULHUE 3A0AHUA,
HANUCAHHBIL — pegpepam U  COCMABIEHHblE  KOHCNEKMbl 00  3a4emHOU  Heoeu
(opuenmuposouno 0o 1 uons). Pabomel, evinoinennvle u coanmvie, nocie 1 uons (ene
YCMAHOBIEHHO20 CPOKA) OYOYM 3aUmenbl, HO OYEHEeHbl 8 MeHbUee KOIUYeCmeo OALL08.

30

40

40

IIpumeyanus.
1 CTyneHThl MOTYT B T€UEHHE ceMecTpa moiayduTh 1-10 6oHycHBIX Oaa (1o
YCMOTPEHHUIO NPENOAaBaTENS).
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[Ipu 3TOM yUUTHIBAIOTCS JIMYHOCTHBIE KAU€CTBA CTY/ICHTA!
- aKTUBHOCTH OOYYAIONIETOCsl Ha IPAKTUYECKUX, TA0OPATOPHBIX 3aHATHUAX;

- BBICOKAsl MOTUBAIIMS K 00Y4EHHIO, K CAMOOpraHU3alliK, CaMOO0Opa30BaHHUIO;

- CIOCOOHOCTh K JIeTalbHOM MpopabOTKe M3ydaeMbIX DPa3iesioB, KOHTPOJIUpYyeMas
Ipy HamucaHuu pedepara, 3cce, KOHTPOJBHBIX PAa0OT, BBHIMOJHEHUU JIOMAITHUX

3aJaHMH;

- HHHIOHUATHBHOCTL CTYACHTA, HAIIPABJICHHAA HA BBIIIOJIHCHUC JOIIOJIHUTCIBHBIX

BUJIOB pabOT MO TeMaM JUCITUTUIHHBI
BBHIOpaHHON TeMe,
CMEKHBIC

CaMOCTOSITEIILHO
3aTparuBaroIIe

npohecCHOHATBFHON eI TEIbHOCTH).

COTJIACOBAHHOM
o0JacTu  pas3zesoB

C

(co3gaHue TBOPYECKOW pabOTHI MO
MpernoaBareyieM, W

JUCUMIUIMHBL U Oynmyuien

2 OxoHYaTelbHOE KOJUYECTBO PEUTHHIOBBIX OamwioB PB BeicTaBiseTcss ¢ yderom
UTOTOB TEKYLIEr0 KOHTPOJIS U TPOMEKYTOUYHOM aTTeCTALINH
Pb = PB(tekymur.) + PB(3Kk3),

PB(Teky1il.) — KOJTM4eCcTBO pEUTUHIOBBIX OAIIIOB, MOJTYYEHHBIX [IPU IPOBEICHUN

TCKYIICI'O KOHTPOJIAA B TCUCHHUC CCMCCTpPaA,

PB(3k3) - K0IM4ecTBO pEUTUHTOBBIX OAJIIOB, TOJYUYEHHBIX MPHU Ca4e dK3aMEeHa.

3 MHWroroBas oIeHKa, TMOJy4eHHass 3a H3yYCHHE JIUCUUIUIMHBI, BBICTABISIETCS B
HK3aMEHAIMOHHYI0 BEJIOMOCTh M 3aU€THYI0 KHIDKKY OOYy4YarolIerocsi COIJIaCHO
nepeBonHoN mikane oreHuBaHusa ([lonoxkenne o OaIbBHO-PEUTHHTOBON CHCTEME,
IpUMEHSICMOH JUIsl BeJICHHsI KOHTPOJIs ycreBaeMocTH ctyaeaToB HTU HUSTY MUODN):

[TepeBoHas MIKaia OLIECHUBAHUS

Orrerka 1o 5 6anpHOI 3auer CyMmmMma GasmioB O1enka pazaruis
TITKaIe © 10 JTUCITUTUINHE (ECTS) pajant
5 (OTAMYHO) 90-100 A OTnan4HO
85-89 B OueHpb X0po1o
4 (xoporio 75-84 C Xoporo
op : 3avreno 70-74 D ‘YﬂaneTBopHTeano
3 (y1OBIETBOPUTEIHHO) 65-69
60-64 E ITocpencTBeHHO
2 He 3auteno Hwxe 60 F HeynosnerBopurenbHo

(Hey1OBJIETBOPUTEIIHHO)
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