Munucmepcmeo nayku u evicuieco oopazosanus Poccuiickoii @edepayuu
DeodepanvHoe 20cydapcmeeHHoe 0100HCemHoe 00pPa308amellbHOe YUpeHcOeHUe BblCULESO
obpazosanus « Cesepo-OcemuncKull 20Cy0apcmeenHblii yHugepcumem
umenu Kocma Jlesanosuua Xemazyposa»

PABOYAS ITPOI'PAMMA IUCIUAITINHBI

«XuMHueckas IKCIIEPTU3 A

Hampasnenune 04.03.01 Xumus
[Tpodunb «XumMust OKpy>Karoliei cpeibl, XAMUYECKasi SKCIIEPTH3a U IKOJIOTHUeCKas
0€301acHOCTbY

KBanmudukanus (cTerneHb) BEITYCKHUKA — OaKaiaBp

®opma 00ydeHus - OUHast

Bnagukaskas 2022



IIporpaMmMa coctaBieHa B coorBercTBUM ¢ DenepaibHbIM — TOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHIAPTOM IO HampapieHHI0 NoArotoBku 04.03.01 Xumwus, yTBepKICHHBIM
nmpuka3oM MHHHCTEpCTBA HAyKH W BhICIIEro oOpa3oBaHusi Poccuiickoit ®enepanuu ot 17 uroins
2017 roma Ne 671; mpukazom MWUHHCTEpCTBa HAayKM M BbIciIero oOpaszoBanus Poccuiickoit
@eneparun ot 26 Hos1Opst 2020 r. Ne 1456 (3apeructpupoBaH MUHHCTEPCTBOM IOCTHIIMU
Poccwuiickoit @eneparuu 27 mast 2021 r., Ne 63650) «O BHeceHun W3MEHEHHH B (efepanbHbIC
rOCyJapCTBEHHbIE 00pa3oBaTeNbHbIC CTAHAAPTHI BBICIIEr0 OO0pa30BaHUSM», YYEOHBIM IUIAHOM
noAroToBku OakanaBpa 1o HampabieHuro 04.03.01 Xwumwus, yTBEpKICHHBIM YYCHBIM COBETOM
®OI'BOY BO «COI'Y» ot 31.05.2022 r., mpoTokos Ne 13.

CocraBurensb: k.0.H., goueHt Cumeonuau [./1.

Paboyas nporpamma ofcymaeHa M yIBepkK/ieHa Ha 2acenaHdu Kadenpwl obuweil w

HEOPraHHYecKOoH XHUMHH (npotokoa NeB'21-22 or «8» anpens 2022 r.)
- o . 2 2
3aseayounil kadeapoii /) Cumeonnan J1L J1.

&

Onobpena coetomM GaryabTeTa XMMHH, OUOTOTHH W GHOTEXHOIOMHN
(nporokon Ne 6/21-22 o1 «25» anpens 2022 r.)
[Mpencenarens copera paky.ibTera d{f_‘ﬁ  Araera @, A,

7

Pabouas npoepamma  OucyuniuHbl NPUHAMA 8 COCMABE OCHOBHOU  NPOGeCcCUOHANbHOU
00pazoeamenbHoll NPOSPAMMbL peuteHuem yueno2o cosema Ilpomoxon Ne 13 om 31.05.2022 2.




1. CTpykTypa, 1 00111as1 TPYA0EMKOCTDH U CIUNIMHBI
OO0111ast TPYI0EMKOCTh JIUCIUILTUHBI COCTaBIsieT 3 3aueTHbIe eauHuib (108 gacos).

Ounas popma 00ydeHUS

Kypc 3
Cemectp 5)
Jlexkuun 36
[TpakTrueckue (CeMHUHAPCKUE) 3aHATUS -
JlaboparopHbIe 3aHATHS 36
Koncynbranuu -
WToro ayIuTOpHBIX 3aHIATUI 72
CamocrosiTenpHas padoTta 36

Kypcosast pabora -
dopMa KOHTPOIIA

DK3aMeH -
3auer 3a4er
O0111ee KOJIMYECTBO YaCOB 108

2. Ilestk ocBOEHHST TUCIHILTHHBI

LenssMu  OCBOEHMSI AMCUMIUIMHBI «XUMHYECKash OKCHEPTH3a» B COOTBETCTBUU C
npodecCHOHATBLHBIMU CTaHAAPTAMU:

- 01.001 Ipodeccronanbubrii crangapt «llemaror (memarormueckas AeITEILHOCTD B cdepe
JIOUIKOJIBHOTO, HayaJlbHOTO OOIIero, OCHOBHOIO OOINEro, CpeaHero oOmero oOpa3oBaHUs)
(BocTMITaTEIb, YUYUTENh)», YTBEPKACHHBINA MPUKa30M MUHUCTEPCTBA TPY/AA U COIMATBHON 3allIUTHI
Poccuiickoit @enepauun ot 18 oxts6ps 2013 r. Ne 544n (3apeructpupoBaH MHHHCTEPCTBOM
tocturi Poccuiickoit @eneparuu 6 nexadbps 2013 r., peructpanmonusiii Ne 30550);

- 40.011 TIpodeccuonanbhblii cranaapT «CHenuagucT MO0 HAyYHO-HUCCIIEOBATEILCKUM U
OTIBITHO-KOHCTPYKTOPCKUM pa3pabdOTKaM», YTBEP)KICHHBI TNpUKa3oM MUHHUCTEpPCTBAa TpyAa W
couuanbHoi 3amuThl Poccuiickoit ®enepanuu ot 04 mapra 2014 r. N 1211 (3apeructpupoBaH
MunuctepctBoM roctuiiu Poccuiickoit ®eneparun 21 mapra 2014 N 31692).

SIBJISIIOTCS:

- ¢opMHpoBaHHE Yy CTYACHTOB OOMIMX TMPEICTABICHUNH 3HAYUMOCTH XHMHUYECKON
HKCHEPTH3BI JJIsl PELICHUS] COBPEMEHHBIX (DyH/ITaMEHTaIbHBIX HAYUYHBIX M MPHUKIJIAIHBIX 33]1ay;

- O3HAaKOMJICHHE C KJIACCHYECKHUMH W OPUTHHAIBHBIMA XHUMHYECKUMH METOJIaMH,
IPUMEHSIEMbIMH B TPOGHECCHOHATIBHON 00JIaCTH;

- ¢opMmupoBaHHE Yy OOYYAIOIIMXCA YMEHUW W HAaBBIKOB OCYIIECTBICHUS Y4eOHO-
MO3HABATENBHON U MPOQecCHOHATBHOM eI TENbHOCTH.

3. Mecro gucuumiaunbl B crpykrype OIIOII noaroroBku 6akanaBspos

JucuumnuHa «XuMU4eckasi SKCIepTH3a» OTHOCUTCS K 4acTH, (POpMUPYEMOH y4acTHUKaMH
oOpa3oBaTenbHbIX OTHOIIeHUN brmoka 1. JucuuniauHbl (MOIYIH) y4eOHOTO IJIaHA MOJATOTOBKHU
OakaiaBpoB 1o HanpasieHuto 04.03.01 Xumus, umeet uHaAekc B yueOHoM miane b1.B.20.

Jlyis u3ydeHus: TUCHUTUTMHBI HeOOXOMUMBI 3HAHUS, YMEHHSI U KOMIIETEHIIUH, TTOTy4YeHHbIC
CTYACHTAaMHU IIPpHU U3YUCHUUN CICAYIONINX MUCHHUILINH yqe6H0r0 IIJIaHa <<HeopraHquCKa${ XUMUA,
«AHamutndeckass xumus», «lIpob6ooTbop M MPOOOMOATOTOBKA», y4EeOHOrO IIaHA MOATOTOBKU
OakanaBpoB 1o HanpasieHuro 04.03.01 Xumwus.



Jis  OCBOGHMSI [aHHOM JUCUUIUIMHBI HEOOXOIUMO BIIaJieHHE TMpeABaAPUTEeIbHBIMH
KOMIIeTeHUUSIMH, TMPHOOPETEHHBIMU B pE3yJbTaTe€ OCBOCHUS MPEIUIECTBYIOIUX JAUCHUIUINH
y4eOHOro IiaHa MoAroToBkw OakanmaBpa mo HampariaeHuio 04.03.01 Xumwms: «Heopranuueckas
xumus»  (YK-1, YK-2, VK-4, VK-6, VK-8, OIIK-1, OIIK-2, OIIK-3, OIIK-5, OIIK-6),
«Anamurnaeckas xumus» (YK-1, YK-2, YK-4, YK-6, YK-8, OIIK-1, OIIK-2, OIIK-3, OIIK-4,
OIIK-6), «IIpo6ootdop u npodomoarororka» (YK-8, [1K-2, TIK-3):

YK-1 CnocobeH oCyIIecTBISATh MOMCK, KPUTUYECKUI aHaIu3 W CHHTE3 HH(OpMAIHH,
IPUMEHSTH CUCTEMHBIN TIOJIXOJ 111 pELIEHU] IOCTABJICHHBIX 33/1a4;

YK-2 Cnocoben ormpenensiTh Kpyr 3afad B paMKax IIOCTaBJICHHOM LEIM W BBIOUPATH
ONTHUMAJIbHBIE CIOCOOBI UX PEHICHMS, UCXOAS U3 JCHCTBYIOLIMX MPABOBBIX HOPM, MMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI;

YK-4 CriocobeH OCyIIECTBIATh AEIOBYI0O KOMMYHHUKAIIUIO B YCTHOW U MUCbMEHHOM (hopMax
Ha rocyapcTBeHHOM si3bike Poccuiickoii denepariii 1 THOCTpaHHOM(BIX) sI3bIKe(axX);

YK-6 CrnocoGeH ynpaBisiTb CBOUM BpeMEHEM, BbICTpaBaTh U PEATU30BbIBATH TPACKTOPHUIO
caMOpa3BUTHs Ha OCHOBE IPUHLIUIIOB 0Opa30BaHUs B TEUEHHUE BCEH KU3HU;

YK-8 CmnocoGen co3gaBaTh U MOAJEPKHUBATH B  IOBCEAHEBHOW JKM3HU U B
npoeCCHOHATIBHON AEATEIbHOCTH O€30MacHbIe YCIOBHUS >KU3HEACATEIBHOCTH JUISI COXpPAaHECHHUS
IPUPOIHOIN cpenbl, oOecreyeHus] YCTOWYMBOTO pa3BUTHUsI OOIECTBA, B TOM YHUCIE MPH Yrpo3e
BO3HUKHOBEHUH YPE3BbIYAMHBIX CUTYallUl U BOCHHBIX KOH(INKTOB,;

OIIK-1 Crooco0GeH aHanM3uUpOBaTh M HMHTEPIPETUPOBATH PE3YIbTATHl XUMHYECKHX
HKCIIEPUMEHTOB, HAOIIOEHUN U N3MEPEHMUIT;

OIIK-2 CniocobeH mpoBOAUTH ¢ COOTIOCHHEM HOPM TEXHHMKHU 0€30MacHOCTH XUMHUYECKUN
HKCIEPUMEHT, BKIIIOYAsi CUHTE3, aHAJIN3, U3YYEHHE CTPYKTYpPbl U CBOMCTB BEIIECTB U MAaTEpUAIOB,
HCCJIETIOBAHKE MPOLIECCOB C UX YYaCTHUEM;

OIIK-3 CriocobeH mpUMEHSTh PacUYeTHO-TEOPETUYECKUE METOIBI Ui W3YYEHUsS] CBOWCTB
BEIIECTB U MPOLIECCOB C UX YYaCTUEM C HCIOJIb30BAHUEM COBPEMEHHON BBIUMCIUTEIbHON TEXHUKH;

OIIK-4 CnocobeH maHupoBaTh pabOThl XMMUYECKOM HaIpaBII€HHOCTH, 0OpaldaThiBaTh U
MHTEPIIPETUPOBATh IIOJIyYEHHBIE DPE3YJIbTaThl C HCIIOJIB30BAHUEM TEOPETHYECKUX 3HAHUN U
MPAKTUYECKUX HaBBIKOB PEIICHUS MaTEMaTHUECKUX U PU3NYECKHUX 3a]aY;

OIIK-5 CnocobeH NOHMMATh MPUHLUIB PabOTHl COBPEMEHHBIX HMH(OPMAIIMOHHBIX
TEXHOJIOTHI U NCIIOJIb30BaTh UX YISl pEIICHUs 3a1a4 Mpo(eccnoHalbHOM 1eATeNbHOCTH;

OIIK-6 CriocobeH mpencTaBisATh pe3yiabTaTbl CBOEH pabOThl B YCTHOM M NHCbMEHHOMN
(dbopMe B COOTBETCTBUH C HOPMaMU U MpaBUIaMH, IPUHATHIMU B IPO(ECCHOHATBLHOM COOOIIECTBE;

IIK-2 - cnocoGHOCTh MPUMEHSTHh COBPEMEHHYIO almnapaTypy MpH MPOBEIECHHUHM HAyYHBIX
UCCJIEIOBaHUM, a TaKK€ COBPEMEHHbBIE TEOPETUUYECKUE IPEICTABICHUS XUMHYECKOM HAyKU JUIs
aHaJIM3a SKCIIEPUMEHTANIBHBIX JaHHbIX;

IIK-3 - cnocoOHOCTh OCYIIECTBIATH KOHTPOJIb KAadecTBa CHIPhS, KOMIIOHEHTOB U
BBIIYCKAEMOH MPOAYKIIUHA XUMHYECKOTO Ha3HAYCHHUS.

J51s ocBOeHUs JaHHOW y4yeOHON AMCUUITIIMHBI CTYACHT JOJIKEH:

3HaTh!

- OCHOBHbIE TMOHATUS M 3aKOHBI OOIIEH M HEOPraHWYECKOM XUMHH, MpaBuiia paboThl B
XUMHUYECKON J1abopaTopuu, a Takke TeOPETHUUYECKHE OCHOBBI (PM3NYECKUX U (U3UKO-XUMHUUECKUX
METOJIOB aHAJIN3a,

- OCHOBHBIE IOHATHS O CTPOEHUHU BEIIECTBA, NPUPOAEC XMMHMUECKON CBS3M U CBOMCTBAX
Pa3IMYHBIX KJIACCOB XMMHUECKUX 3JIEMEHTOB.

Ymers:

- HCMOJNb30BaThb 3HAHUS O BEUIECTBAX W MaTepuaioB JUIsl TOHUMaHUS MeXaHu3Ma
XUMHUYECKHUX PEAKIMM, TPOUCXOAIINX B TEXHOJOTHYECKUX MTPOLIECCAX U OKPYKAIOIIEM MUDE;

- obopMIIATHE TOKYMEHTHI AJisl Lieled MOATBEP>KIACHHSI COOTBETCTBUS MPOBOAUTH MOIHYIO
CTaTUCTHUYECKYI0O 00paboOTKy pe3yJbTaTOB aHajiHu3a, OICHHWBAaTh MPABMWIIBHOCTh MOJYYEHHBIX
pe3yJbTaToB;

- paboTaTh B KOJUIEKTUBE, OBITh TOTOBBIM K COTPYAHUYECTBY C KOJUIETAMH;

- HCMOJb30BaTh IOJIyY€HHbIE HAaBBIKM pPA0OTHI Ui peuieHus NpodecCHOHATBHBIX U
COLIMAJIbHBIX 3a7ad.



Baapers:

- IpaBWJIAMHU TEXHHMKH 0€30IaCHOCTH B XMMHUYECKHX J1a00paTOPHsIX, SKCIEPUMEHTATbHBIMH
METOAMKAMU XMMUYECKOT0 U (PU3MUYECKOI0 aHaJIN3a,

- METOJaMM IOMCKAa HAayYHOH HMH(OpPMAlUM B KOMIIBIOTEPHBIX CETSAX W 0a3ax JaHHBIX,
HaBBIKAMU 3KCIIEPUMEHTAIbHONU PabOTHI.

JlaHHasi TUCIUIUIMHA UMEET JIOTMUECKYIO M COAEPKATEIbHO-METOANUECKYI0 B3aUMOCBS3b C
HOCEIYIOIUMH JUCUUIUIMHAMY U IPAaKTUKaMU y4e€OHOro IIaHa, AJIs KOTOPBIX OCBOCHUE JTaHHOH
JUCHUTUTMHBI HE00XO0AUMO KaK MPEIIIECTBYIONIEE, 3 HMEHHO:

«QKojoruyeckas 6€30MacHOCTb»

«DPU3NKO-XUMHUYECKUH aHAJIN3 HEOPraHMYECKUX MaTepHaIoBy

«OCHOBBI HayUHBIX UCCIIEIOBAaHUII»

IIpy ocBOE€HMM HAHHOM JAUCUUIUIMHBI OOYYalOIIMHCA CMOXET IPOJIEMOHCTPUPOBATH
(yacTuuHo) cienyromye 0606menHble TpyaoBble pynkuun (OTD) u TpynoBsie pynkuun (TD):

Kox n HaumeHnoBanue O00011eHHbIE TPYIOBbIE Tpynossle QyHKIUU
poheCCHOHATHLHOTO byHKIIN
CTaHJapTa
Kon HaumenoBanune HaumenoBanune Kon
01.001 [lenaror [Tenarornueckas Oommenenarornueckas | A/01.6
(megaroruyeckas JeSITeIbHOCTD 110 ¢bynkuusa. OOyuenue
NesITeIbHOCTh B cdepe MPOECKTHPOBAHUIO u
JIOUIKOJIBHOTO, peanu3anuu
HAYaIbHOTO ofero, 00pa3oBaTeNLHOTO
OCHOBHOT'O of1ero, npoiecca
CpeIHero ob1ero B 00pa3oBaTEIbHBIX
0o0pa3oBaHus) OpraHu3aIusIxX
(BocmuTaTelNb, yUYUTEIb) JIOIIKOJIBHOT O,
HAYaJILHOrO  OOIIEro,
OCHOBHOI'O obmero,
CpEIHEro o0riero
00pazoBaHus
40.011 IIpoBenenne HayuHo- | OcyliecTBiIeHNE A/01.5
[TpodeccuonanbHbIit UCCJIEIOBATENIbCKUX U | MpOBeneHus paldoT Mo
ctangapt «CrenuanucT 1o OTIBITHO- 0o0paboTKke M aHaIU3y
HAyYHO- KOHCTPYKTOPCKHX HAyYHO-TEXHHUYECKOU
UCCIIeI0BaTEIbCKUM u pa3paboTok 1o | uHpopmanuu U
OTIBITHO- OTIENBHBIM  pa3jiesaM | pe3yJIbTaToB
KOHCTPYKTOPCKUM TEMBI UCCIIeI0BAaHHM
pazpaboTKamM»

4. TpeGoBaHusl K pe3yJibTaTaM OCBOCHHUS JUCHHUILINHBI (KOMIIETeHIIMH 00y4alouerocs,
(opmupyembie B pe3yabTaTe 0CBOCHUS JUCHHILIMHBI(MOTYJIs1)

[Iporniecc n3yueHus: AUCIUILIMHBI HATIPaBIIeH Ha (OPMUPOBAHUE CIEAYIOIUX KOMITETEHITUI:

IMpodeccnonanbubie komnerenuuu (IK):

Crnoco0eH TPHUMEHSTh COBPEMEHHYIO  ammapaTypy TMpd  T[POBEIEHUH  HAyYHBIX
WCCIIEIOBAHUM, a TAKXKE€ COBPEMEHHBIE TEOPETUYECKHE MPEICTABICHUS XUMHUYECKON HAyKW ISt
aHaym3a 3KkcrepuMeHTanbHbIX qaHHbIX (ITK-2).

Koa u HauMeHOBaHN e MHAMKATOPA T0CTHKEHUSA NMPOPeCcCHOHATBHON KOMIETEHIMU:

IIK-2.1. BnameeT COBPEMEHHBIMU METOJAMHU HCCIEAOBAHUS XMUMHUYECKUX COCIUHEHUN U
MaTepUaJIOB.

IK-2.2. AHanu3upyeT W HHTEPIPETHPYET PEe3ylbTaThl XMMHUYECKOTO SKCIIEPUMEHTAa Ha
OCHOBE COBPEMEHHBIX TEOPETUUECKHUX MPEICTABICHUNA XUMUUYECKON HAYKH.




Croco0OeH OCyIeCTBISATh KOHTPOJIb KAdyecTBa ChIpbsS, KOMIIOHEHTOB M BBITyCKaeMOn
npoaykiuu xumudeckoro HazHaueHus (IK-3).

Kox u HauMeHOBaHN e MHAMKATOPA T0CTHKEHUA NPO(eCcCHOHATBHON KOMIEeTeHIMU:

IIK-3.1. BeinonHsieT cTaHAapTHBIEC OTIEPALUU I XapaKTEPUCTUKH ChIPBS, TIPOMEKYTOYHON
Y KOHEUHOM NMPOIYKIIUU XUMUYECKOTO MPOU3BOJICTBA.

IIK-3.2. OcymuiecTBisieT aHAIUTHYECKUI KOHTPOJb KAdyecTBa ChIPbs, KOMIIOHEHTOB U
BBIYCKA€MOH MPOAYKIIUYA XUMHUUYECKOTO Ha3HAYCHHUS.

B3auMoCBs3p MIIaHUPYEMBIX PE3yJAbTATOB OOYYEHHS MO AUCHUILUIMHE C (OPMHUPYEMBIMHU
xkomnerennuamu OITOIT.

B pe3ynbraTe 0cBOCHUS AUCHUIUIMHBI O0yUYaOUIHICs TOJIKEH:

3HaTh:

- criocoObI mpobooTbopa u npodomoarorosku (I1K-2);

- cnenuUKy aHaIKM3a KaKI0ro 13 u3ydaeMbix 00bekToB (I1K-2);

- 00BbeKTHI XUMHU4ecKoit akcreptussl (ITK-3);

- TEOPETHYECKHE OCHOBBI MPo000oTOOpa W MPOOOTOATOTOBKH OOBEKTOB XUMHUYECKOM
skcreprussl (ITK-3).

Ymers:

- BBIOMpATh METOJ WM METOAMKY aHalln3a, BKIOYas MPOOOMOATrOTOBKY B 3aBUCUMOCTH OT
HPUPOJIbI 00BbEKTA, KOHEUHOU IIeTH PadOThl U BO3MOKHOCTH Jtabopatopuu (I[1K-2);

- OCYIIECTRIIATEH BHIOOP 000PYI0BAHMSI U METOMK IS pelieHus: KOHKpeTHbIX 3ama4 (ITK-3).

Baaners:

- TEXHUKOH MPOOOMOATOTOBKH HEKOTOPBIX KOHKPETHBIX 00heKkTOB (I1K-);

- TEXHUKOW MPOOOMOArOTOBKA OOBEKTOB XUMHUYECKOW IKCIIEPTHU3BI; HABBIKAMU 00pabOTKH
9KCIepUMEHTATBbHBIX pe3ysbratoB (ITK-3).

IIpu npoBeneHnM y4eOHBIX 3aHATHH OOecrieurBaeTCsl pa3BUTHE Y OOyUYaIOLIMXCSl HAaBBIKOB
KOMaHJAHOM PalOThl, MEKIMUYHOCTHON KOMMYHUKAIMM, MPUHITHUS PEIICHUH, JIMJEPCKUX KayecTB
(BKJItOUYasi TpU HEOOXOAMMOCTH IPOBEJCHHWE WHTEPAKTUBHBIX JIEKLUH, TPYNIOBBIX AUCKYCCHH,
POJICBBIX WIP, TPCHUHI'OB, aHAaJIU3 chyaquI U HMMHUTAITMOHHBIX Moneneﬁ, npenoaaBaHue
JUCLMIUIMH (MonyJnieil) B ¢opMe KypcoB, COCTaBIEHHBIX Ha OCHOBE pe3yJIbTaTOB HAayYHBIX
UCCIIEIOBaHUM, B TOM UHCJIE€ C YYETOM pErHOHaJbHBIX OCOOEHHOCTEH MpodeccuoHaNIbHON
JeSITeIbHOCTH BBITYCKHUKOB U OTpeOHOCTeH paboTonareneit).



5. Conepmafme H yqeﬁno-MeTonnqecKaﬂ KapTa IMCUUIIJIHHbI

Hene
f1i%1

HaunmenoBanue TeMbl
MUCLUIITUHEI

3auaTus

CaMocTrosTebHas
paborta

Jlexuu | JIaGopar.

Conepxxanue

Yacel

dopma
KOHTPOJISL

bassl

MHUHHUM. MAaKCHUM

Jluteparypa

Tema 1. Bgexaenwue.
Knaccupuxanus
00bEKTOB  XMMHYECKOM
IKCIEePTHU3bI.
3arpsi3Hstoiiee BEIIECTBO,
UCTOYHUK  3arps3HEHUs,
CTOK 3arps3HAIONIETO
BEIIECTBA.
Kiaccudukanmst
3arpsi3HEHU M0 TMPHUPOJE
JICUCTBYIOILIETO areHTa.
Knaccugukaius o0beKTOB
XUMUYECKON DKCIEPTHU3BI:
MUHEPATBHOE CBIPbE;
METaulbll ¥ CIUIABHI;
HEOpPraHUYECKue
MaTepHalbl, BEIIEeCTBA
0C000MH YHCTOTHI;

O0BEKTBl  OKpYXKarolen
cpeapl; OpraHUYECKHe
COCIMHEHUS,
Ouosnornyeckue oObEKTHI.
[TpaBuiia TEXHUKHU
0e30macHOCTH B
1abopaTopuH.

IIponeccsl repeHoca
OIIACHBIX BELICCTB BO
BHEIIHEW  cpeae,  cxema
IIPOLIECCOB nepeHoca
BemecTs B akocpene. Ilytu
HonaiaHus YYKEPOIHBIX
BELIECTB B OpraHu3M
4eJI0BEKa

YCTHBIN OTBET

[1],
[2],
(6],
[7]

Tema 2. IIpodootoop
00bEKTOB XHMHYECKOH
IKCHEPTHU3bI.
[IpencTaBUTETBLHOCTD
npoObl: mpoba M O0OBEKT

YCTHBIN 0TBET/
BBITTOJTHEHUE
nabopaTopHOi
paboThI

(3],
[4],
(71,
8]




No HanmenoBanue TeMbl 3anatus CamocTosiTenbHast ®dopma banbt Jluteparypa
Heze JUCIUTUTUHBI pabora KOHTPOJISt

I Jlexuuu | JIaGopar. Coneprkanue Yacel MHUHHM. MaKCHUM

aHaiu3a; npoda W MeETOoJ
aHaJIn3a. Crioco0ml
MOJTYy4YCHUS cpeaHen
mpoOBl TBEPIBIX, KHUIKHX
U ra3zo00pa3HbIX BEIIECTB.
[lepBuunas obOpabotka u
XpaHeHUE poo,
JIO3UPYIOIINE YCTPOKCTBA.
TpaHcropTupoBKa.

3 | Tema 2. IIpo6ootdop ABTOMaTHYECKUH, YCTHBIN OTBET/ 0 2 (3],
00bEKTOB  XHUMHYECKOM HEIPEPBIBHBIN, BBINOJIHEHUE [4],
JKCIEPTU3DI. [IEPUOUYECKUI M Pa30BbII nabopaTtopHoOit [71,
OT60p  TOKCHYHBIX U oT0op 1pod paboThI [8]
PaAMOaKTUBHBIX poo.

Metoasl  otbopa  1pod 2 2 2
BOJIBL. Buner npoo:

pa3oBble, NEPUOIUYECKUE,

peryisipHble, CMEIIaHHbIE

u gap. Cmocobsl oTbOopa

po0.

4 Tema 3. IloaroroBka Paznoxenune B TOKE YCTHBIN OTBET/ 0 2 [31,
00beKTOB  XHMHUYECKOMH KHCIIOpO/1a, XJiopa. BBITIOJIHCHHE [4],
IKCNEePTH3bI. DNEKTPOXUMHUECKOE nabopaTopHOi [10]
OcHoBHbIE CTauu paznoxenue. CrenuanbHble paboThI
npobonoAroToBku. Boxa B BU/IBI pa3IoKEHUS:
npobax. OcHoBHbIE 2 2 TEPMHUUYECKOE, noJt
omnepamu nepeBoja JTaBJICHUEM.
poOkI B hopmy, yI0OHYIO KomOunupoBanue 2
Uit aHanuza. PactBopenue Pa3IMYHBIX MIPUEMOB
B Pa3IMYHBIX  Cpeaax: pa3noKeHusl.

JeHCTBHE KHCTIOT u
cMmeceit KHCIIOT;
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CILIaBJICHUE co
ICJIOYHBIMHA )58
KUCJIOTHBIMU  IIJIABHSIMU;
CILIABJICHUE B
MPUCYTCTBUH
OKHCIIUTENICH.

Tema 3.
00beKTOB
IKCHEePTHU3BI.
[IpoGonoaroroska
OpPraHMYEeCKUX OOBEKTOB:
MHUHEpaJIn3alus, Cyxoe M
MOKpOe 030JICHHE;
OKHCITUTEIFHOE "
BOCCTaHOBUTEIILHOE
pa3ioKeHue, IeCTPYKIHS
B 3aMKHYTOM 0ObeMe,
TEPMUYECKOE,
JJIEKTPUUECKOE U JTy4eBOE
BO3JICHCTBHE.

IHoaroroBka
XUMHYECKOM

YCTHBIN OTBET/
BBITIOJIHEHUE
nabopaTopHOH
paboThI

(3],
[4],
[5],
[10]

Tema 4. XwuMmuueckas
IKCHEpPTH3a  NHUIIEBBIX
NMPOAYKTOB.
XUMHUYIeCcKHit
nuiu. benkw,
YTJICBOJIBI,

COCTaB
JIUTIAJIB,
BUTAMUHBI,
MUHEpaIbHbIC BEIIECTBA.
[TumeBsie T00aBKH.
[IpupoaHble TOKCUKAHTHI
W 3arPS3HUTEITH.

IIpumeHeHue
n00aBoK,
OpTraHOJEeNTUYECKUE
CBOMCTBA
CIOCOOCTBYIOIINX
YBEITHUCHUTO
XpaHeHUs
HEOOXOTMMBIX
TEXHOJOTHYECKOM TIpoIiecce

[TUILIEBBIX
00€eCIIeYnBarOIINX

TPOJYKTa;

CPOKOB
MPOAYKTOB;

B

YCTHBIN 0TBET/
BBITTOJTHEHUE
nabopaTopHOi
paboThI

(3],
[4],
[5],
[10]
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Tema 4. Xumunueckas
IKCHEpPTH3a  NHUILEBbIX
NPOAYKTOB.
Hopmupyemsie
MoKa3aTelnu MpU aHalu3e
1107011 (S1:350'¢ MIPOJIYKTOB.
[Tokazarenu 6e30macHOCTH
MUIICBBIX TPOJYKTOB, HX
onpeeieHue. IIIK
BpEIHBIX  BEIIECTB B
MPOIYKTaxX MATaHUS.
OTt60p poo.
Oco0eHHOCTH TOJITOTOBKU
poObI MHILIEBBIX
MPOJIYKTOB K aHAIU3Y.

[Ipumenenue TE€HHO-
MOIU(PHUIIMPOBAHHBIX
OpPraHu3MOB B MPOJYKTaxX
MUTAHHUS.

I'uruennyeckuii KOHTPOJIb 3a
MHIIEBON MPOAYKIIHEH,
coJieprKaIlen I'MO.
3aK0oHOIaTENLHOE
peryaupoBaHue CO3JaHus HU
npumenenus [MO  npu
MPOU3BOJICTBE MMUIIEBBIX
MPOTYKTOB.

YCTHBIH OTBET/
BBITIOJTHEHHE
nabopaTopHOH
paboThI

2

(3],
[4],
[5],
[10]

8-9

Tema 4. Xumuueckasi
IKCMEePTH3a  MHIIEBBIX
NMPOAYKTOB.
[TpyuMeHeHne XUMHYECKHX
" (U3UKO-XUMHUYECKUX
METOJIOB  JJIsl  aHalu3a
MTUTICBBIX MIPOYKTOB.
OrnpeznenieHne  OCHOBHBIX
KOMIIOHEHTOB (Oenxos,
KHUPOB, YTJIEBOJIOB).
Onpenenenne TSOKEIBIX
MeTaisioB. HopmaTtuBHBIE
MaTepuagbl 10 aHAIU3y
MUIIEBBIX MPOTYKTOB.
IHoaroroBka ]|
NMpoOBeACHUEe AeJIOBOM
HUIPbI «Opranuzanms

pedepat/
npe3eHTaIHsI

KOHTpOJIbHAsI paboTa

y4acTHe B JICJIOBOM
urpe

3],
[4],
[5],
[10]




No HanmenoBanue TeMbl 3anatus CamocTosiTenbHast ®dopma banbt Jluteparypa
HEse JTUCIUTLTAHBI pabora KOHTPOJISt
I Jlexuuu | JIaGopar. Coneprkanue Yacel MHUHHM. MaKCHUM
NpoBe/eHUs
XHUMHYECKOH
IKCMEePTH3bl  MHIIEBBIX
NMPOAYKTOBY
9 Texymasi paéoTa CTyJIEHTOB 0 20
1 py6esknas arrecranus (KOMObIOTEPHOE TECTHPOBAHUE) 0 15
10 | Tema 5. Xumuueckas O6mas XapaKTEPUCTHKA YCTHBIN OTBET/ 0 2 [4],
IKCIePTH3a BOJIbI. 3aMacoB BOJbI HA 3eMIIE. BBIIOJTHEHHE 8],
XapakTepucTUKH Bognas cpena, Kkak HCTOUHUK nabopaTopHoit [10]
OCHOBHBIX KJIACCOB 3arpsi3HEeHUs CBIPBS " paboThI
3arpsi3HAIOMIMX  BEIIECTB. MaTepuasoB
Tsoxenbie METAaJbI,
He(TSIHBIC u
XJIOPUPOBAHHBIE
YTJI€BOJOPOAbL,
paOaKTUBHBIE
BemectBa. llonartue o
KCEHOOHMOTHUKAX, HuX
MIPOUCX0KICHUH u 2 2 4
CyIIIECTBOBaHUH B
OKpYy>Karoleu cpene.
OCHOBHBIE HCTOYHHKH
MOCTYTIICHUS

3arpA3HAIOIMINX BCHICCTB B
BoAHYIO cpeny. CrouHbie
BOJbI. HpOMI)IHIJ'IeHHI)Ie
CTOKH. ATMocdepHbIe
BeIagenuss. OcoOeHHOCTH
HUCTOYHUKOB TOCTYILICHUS
JUTSL pa3JIMYHBIX KJIACCOB




No HanmenoBanue TeMbl 3anatus CamocTosiTenbHast ®dopma banbt Jluteparypa

Heze JUCLUILINHBI pabota KOHTPOJISL

I Jlexuuu | JIaGopar. Coneprkanue Yacel MHUHHM. MaKCHUM

11 | Tema 5. Xwumudeckas [Ipupona u XapakTep YCTHBIN OTBET/ 0 2 [4],
IKCHEepPTH3a BOIbI. WU3MEHEHUN poo pu BBITIOJIHCHHE [8l,
3arpsizHeHue BOJIHBIX XpaHEHUHU,  CBSI3aHHBIE C 4 nabopatopHoit [10]
HCTOYHUKOB IIPECHOI BUJIOM OTOOpaHHOW TPOOBI paboThI
Boasl. OtTOop mpobd wu3 (TOBEpXHOCTHBIE, TPYHTOBEIE,

OTKPBITOI'O BOAOTOKa, U3 nuTheBble BOAbl). Kpurepuii
BOJIONIPOBOJA TPYHTOBBIX, 2 TUIST BbIOOpA COCY/IOB,
aTMOC(EPHBIX BO/I. WCIIOB3YEMBIX JIJISI XPaHCHUS
TpeGoBanus K u koHcepBaiuu. CrnocoOsl
KOHCTPYKIUSIM u KOHCEpBAllMM U UX CBA3b C
ycTpoiicTBam uisi oTOOopa MOCIIEAYIOIIUM aHAIU30M
npo6 Boxbl. KoncepBanus

1 XpaHEHHE MPOO.

12 | Tema 6. Xwumuueckas [Ipobrema 3arps3HEHUs YCTHBIN OTBET/ 0 2 [3],
IKCIEPTHU3A MOYB. MOYB. dakTopsl, BBITIOJIHEHHE [4],
CoBpemeHHas XUMUS oTpeesIone CTETEHb nabopaTtopHoOit [5]
[IOYB, €€ COJEp)KaHue u 3arpssHeHuss  nouB.  [IJIK paboTsI
3anaun. CocTaBHBIE YacTH 3arpsI3HAIOLETO HOYBY
IIOYB. OcobenHoctu XUMHYECKOTO BEILIECTBA.
3JIEMEHTHOTO cocraBa Kraccst OIMACHOCTH
noyB. Da3oBelii  cOCTaB 5 3arps3HuTeneil.  Crneunguka
OYB. ITouBeHHEBIN TIPUMEHEHUS OCaJKOB 4
pactBop. IlormorutenbHas CTOYHBIX BOJI B KayecTBE
CIIOCOOHOCTh MOYB. OpPraHMYECKOTO  YIOOpEeHHs.

Wounnblii o6men. EMkocTb [TpuHLHTIBL pacuera
KaTHOHHOTO ¥ aHHWOHHOTO BHOCHMBIX J103.

oOMeHa. Buibl mouBeHHOMH

KUCIOTHOCTH. ['ymycoBoe

COCTOSIHUE MOYB.

13 | Tema 6. Xumuueckas [IpumeHeHne  XMMUYECKHUX YCTHBIN OTBET/ [3].
IKCIePTH3A MOYB. 2 CPEICTB 3alllUThl PACTEHHUI B BBITIOJTHEHUE [4],
OTpunareiabHbie Oopp0e  3a  TIOBBINICHHUE nabopaTopHOH [5]




No HanmenoBanue TeMbl 3anatus CamocTosiTenbHast ®dopma banbt Jluteparypa
Heze JUCIUTUTUHBI pabora KOHTPOJISt
I Jlexuuu | JIaGopar. Coneprkanue Yacel MHUHHM. MaKCHUM
9KOJIOTHYECKHE YPOKaHOCTH. 4 paboTsI
MOCJIEJICTBUSI TIPUMEHEHHUS OTtpunarenbHbie
ynoOpeHuil: HaKOIUJICHHUE 9KOJIOTHYECKUE TOCTIEICTBUS
HUTPAaTOB B PACTCHUSIX, WCIIONBb30BaHUS TECTULIUIOB
MOJIKHCIICHHE, B CEIbCKOM  XO3siiCTBE:
3arpsi3HEHUE MOYB 3arpsi3HEHUE TMPOAYKUUH U
TSOKEJIBIMU  METaJUIAaMU | HaKOIUICHHE  TMECTUIUIHBIX
Ip. Kiaccudpukamnus OCTAaTKOB B ITOYBEHHOM cpejie.
MNECTUINJIOB MO0 00BEeKTaM
BO3JICUCTBUS U THUILY
XUMHYECKHX COCTMHEHHIA.
14 | Tema 6. Xumuueckas YCTHBIN OTBET/ 0 2 [3],

IKCIEPTH3A MOYB.

Ot160op mpoO MOYBHI U HX
XpaHEeHHE B 3aBUCUMOCTHU
oT 3amad aHaJm3a.
[TogrotroBka  TOYBHI K
XUMHUYECKOMY  aHAJIN3Y:

BOJIHBIC, KHCJIOTHBIC,
COJICBBIC BBITAXKKH,
MUHCPpAIN3alusd 1104B,

BBIJICIICHUE OPTraHUYECKUX
BeliecTB. BanoBwIil aHamu3
MOYB: onpeerneHne
TUTPOCKOMUYHON  BOJBI,
MoTeph pH
MPOKAITUBaHUH,
OpPTaHWYECKOTO YIJIepoa,
as3oTa, KapOOHATHOCTH.
Omnpenenenue cocTaBa
MUHEpaIbHOM YacTH MOYB,
KaTHOHOOOMEHHOM

BBIIOJIHCHUE
nabopaTopHOH
paboThI

[4],
[5]
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CIIOCOOHOCTH MOYB.

Ornpenenenue
MHUKPO3JIEMEHTOB.

15 | Tema 7. MuHepajabHOe Kparkoe mpexacraBienue o YCTHBIN OTBET/ 0 2 [1],
CbIpbe, KaK  O0BEKT XUMUYECKOM U MHUHEPATLHOM BBITIOJTHCHHE [2],
XHMHYECKOMH cocrae  3emud, Kniapku nabopaTopHOH (6],
JIKCIHEPTH3BI. 3JIEMEHTOB. Munepansl, paboThl [7]
3anaun KOMILJIEKCHOM TOpHBIE TOPOJBI, pPYABl H 4 [9]
nepepaboTKu MPOJAYKTBl HX IepepadoTKy,

MUHEPAIHLHOTO CBIPBSL. yroiyib, He(Th, ra3 U ra3oBbIii
OcoOenHoctu KOHJIEHCAT,  CTPOMUTEJIbHBIE
npobootbopa u MaTepuabl.
poOONOATOTOBKHU 2 2

MUHEPATHLHOTO CBIPBSL.

OcHOBHBIE CIOCOOBI

pa3joXKEeHUs U aHaIM3a

CUJIMKATOB, TOPHBIX

opox,

MOJIMMETAITUYECKUX  PY/I.

KavecTBeHHbll U (ha3oBbIi

aHau3 CJIOKHBIX

00BEKTOB.

16 | Tema 7. MuHepajbHOe IToka3zarenu, YCTHBIN OTBET/ 0 2 [1],
cbIpbe, KaK  O0BEKT KOHTPOJIHPYEMbIE npu BBHITIOJTHEHHE [2],
XHMHYeCKOii amammze yrnsa. TOCTeI 1o nabopaTopHOit [6],
IKCHEPTHU3bI. ONPEJIETICHUIO0 COCTaBA YIJIsl U paboTsI [7]
dusnueckue, 2 2 30JIBI. [9]
TeroGu3ndecKune u
XUMUYECKHE CBOMCTBa 2

yraeit.  Knaccudukanus
yIJIe 10 3JIEMEHTHOMY
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COCTaBy, IO  BBIXOAY
JETy4uX u 1o
TETUIOTBOPHOM
CIOCOOHOCTH.

MeTobl OTpeieTICHUS
BJIaru B npo0ax.
Onpenenenue BOIOPOAA,
KHCIIOpO/Ia, a3ora,
KpEMHUS, Yrliepoaa, Cephl,
rajioreHoB. OnpeneneHue
XUMHYECKOT0 cocTaBa
30J1BI.

17-
18

Tema 8. Xumnueckas
JIKCIEPTHU3Aa OTAEJbHBIX
00LEKTOB.
Cnuproconepxammx
JKUJIKOCTEH.
Hedrenpoaykros.
PactutensHOro ChIpbs.
JlexapcTBEHHBIX
MpenaparoB.
BomnokHucThIX
MaTepHaJIOB.

MeTamnoB, CIJaBOB H
U3 U3 HUX.

Hoaroroska U
NnpoBe/ieHne AeJIOBOI
UIPbI «Opranmnzanus
NpoBeaeHusl
XHUMHYECKOH

IKCNEPTU3BbI OTACJTBHBIX

OcoOeHHOCTH  NPOBEACHUS
XUMHUYECKON AKCIIEPTU3BI
OTEIbHBIX OOHEKTOB.

pedepat/
Npe3eHTaIHs
KOHTpOJIbHAsI paboTa

y4acTHe B JI€JIOBOU
urpe

[1],
[2],
6],
[7]
[9]




No HanmenoBanue TeMbl 3anatus CamocTosiTenbHast ®dopma banbt Jluteparypa
Heze JUCIUTUTUHBI pabora KOHTPOJISt
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00bEKTOB»
18 Texyiasi padoTa CTyJIeHTOB 0 20

2 pyOe:kHasi arTecTainus (KOMINbIOTEPHOE TECTUPOBAHHE) 0 15
Htoro: | 36 | 36 | | 36 | 0 70
IIpumeuanus:

1. Bce Buabl yueOHOM pabOThI MOTYT MIPOBOJAUTHCS IUCTAHIIMOHHO HA OCHOBAHHH JIOKAJIbHBIX HOPMATHUBHBIX aKTOB.

2. B memsx peanu3aldd WHIMBUAYAJIBHOTO MOIXOJa K OOYYEHHIO CTYICHTOB, OCYILECTBISIONIMX Y4eOHBIH MpoLecc MO HHAWBUIYAIbHOM
TPACKTOPHUU B paMKaX HWHIAWBUIAYAJIBHOI'O pa60qer0 Ij1aHa, HU3Yy4YCHUC I[aHHOﬁ JUCHUIINIMHBI MOXKET OCYHICCTBIATHCA UYCPE3 HWHAMBUAYAJIbHBIC
KOHCYJIbTALlMK IIpernojaBaTeis OYHO, B 4Yachl KOHCYJIbTAllMH, MO O3JCEKTPOHHOH ImodYre, a Takke ¢ wucnonb3oBanueM Webex, marhopmsr
aucTaHoHHOro o0y4yenust Moodle, niuunblit kabunet crynenta Ha caiite COI'Y, npyrux snemenro DMOC COT'Y.




6. O0pa3oBaTeIbHbIEC TEXHOJIOTHH

[lpy wW3yd4eHUW JAUCHUIUIMHBI TIPOBOMSATCS JICKIMM W MNpPaKTHYeCKHe/1abopaTOpHbIC
3aHATUS B TPAAMLMOHHOM (opMe M C HCHOJIB30BAHUEM COBPEMEHHBIX HHTEPAKTHBHBIX
TEXHOJIOTUH.

Hnghopmayuonno-pazeusarowjue mexnoao2uu, HarpapieHHbIC HA OBJIAJICHNE OOJIBILIUM
3aracoM 3HaHW, 3alIOMUHAHKUE U CBOOOJHOE ONIEPUPOBAHIE UMH.

Hcnonb3yercst  JIGKLMOHHO-CEMUHAPCKUN ~ METOJ,  CaMOCTOSATEIIbHOE  M3y4YeHUe
JUTEpaTyphl, NPUMEHEHHE HOBBIX HH(POPMALMOHHBIX TEXHOJOTHH [UII CaMOCTOSATEIBHOTO
IIONOJIHEHUsT 3HAHWM, BKIIOYAs HCIHOJIb30BAHUE TEXHUYECKMX M DJIEKTPOHHBIX CPEICTB
uHpOpMaLnH.

Ilpezenmayuu Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUNHBIX CpPEACTB - CaMblii
3 PEeKTUBHBIN CMOCO0 JOHECeHUS BaXHOM HH(POpPMAIMM TpU MYOJWYHBIX BBICTYIUICHUSX.
Crnaiii-npe3eHTallud C  MCIOJIb30BAaHUEM MYJIbTUMEAUHHOIO 000pYNOBaHUSA IO3BOJIIOT
3pPEKTUBHO W HATIATHO MPEJCTaBUTh COJCpKaHWE HM3y4aeMOro MarTepHaia, BBIIEIUTh U
IPOMJUTIOCTPUPOBATE COOOIIEHHE, KOTOPOE HECeT MOYYMTEIbHYI HMH(POPMALUIO, IOKa3aTh ee
KJIIOYEBBIE COJIEpKATEIbHBIC IMYHKTHI. VICIONb30BaHNE MHTEPAKTHBHBIX AJIEMEHTOB ITO3BOJISET
YCUIHUTh 3PGEKTUBHOCTD MyOIMYHBIX BBICTYIJICHUH, SBIISIOIIMXCS YaCThiO MPO(hecCHOHAIbHON
JeSITeIbHOCTH OYAYIIETO CIEeIHAINCTA.

[Ipe3eHTanuu mnpeanosiaraloTcs Mo CIeAyIOIUM TeMaM: «MuHepalabHOEe ChIpbe, Kak
O0BEKT XMMMUYECKON 3KCHepTU3bl»; «XHUMHUYECKas JKCIEepTH3a BOJAb», «XHUMHUYECKas
9KCHEPTHU3a MOYBY», «XUMHUYECKas SKCIIEPTU3a UILEBBIX MPOTYKTOB.

I'pynnoeasa ouckyccusa (oOcyxaeHue Brosrosnoca). Jljisi mpoBeACHUST TaKOW JUCKYCCUU
BCE CTYAEHTHI, IPUCYTCTBYIOIIME Ha JIAOOPAaTOPHOM 3aHATUH, pa3z0OMBalOTCs Ha HeOOoJbLIME
HOJTPYIIBI, KOTOpPhIE OOCYXKIAIOT T€ WM HMHBIE BOMPOCHI, BXOISIIUE B TEMY 3aHSITHA.
OO6cyxaeHne MOXeT OpraHH30BBIBATHCS JBOSKO: JUOO BCE MOATPYMIBI AHATU3UPYIOT OJUH U
TOT € BONpPOC, JHOO Kakas-TO KpymHas TeMa pa30MBaeTCs Ha OTACTbHBIC 3aJaHUs.
TpaguunoHHBIE MaTepHajabHbIE pPe3yJabTaThl OOCYXJEHUS TAaKOBBI: COCTaBJIEHUE CIIHMCKa
WHTEPECHBIX MBICIICH, BBICTYIUICHHE OIHOTO WJIM ABYX WIECHOB TOATPYII C JOKJIAJaMH,
COCTaBJIEHUE METOJJMUECKUX pa3padOTOK UM HHCTPYKIIMUN, COCTaBICHHE TUIaHa JIeHCTBUH.

TpaguumoHHble JIeKIUM W JAOOpaTOpHBIE 3aHATHS MPOBOIATCS B QopMe C
UCIIOJIb30BAaHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJIOTHH.

Jexkyusa-ouanoz — copepxanue 1MoAaeTCsl 4epe3 CEpHI0 BOMPOCOB, HA KOTOPBIE CTYACHT
JIOJDKEH OTBEYaTh HEMTOCPEICTBEHHO B X0J1€ JIKLIMH.

Onnaiin-cemunap — pa3HOBUAHOCTh BEO-KOH(EPEHLIMH, MPOBEIACHHE OHJIAHH-BCTPEY
WIN Tpe3eHTanuil yepe3 VHTepHET B pexxuMe peaiabHOro BpeMeHH. Kakaplii M3 y4yacTHUKOB
HAXOJUTCSl Y CBOETO KOMIBbIOTEpa (CpelCTBa CBSI3M), a CBSA3b MEXAY HUMH IOJIJICPKHBACTCS
yepe3 MHTEpHET MOCPEeICTBOM 3arpy’KaeMoro NMpUIIOKEHUS, YCTAaHOBJIEHHOIO HAa KOMIIbIOTEpE
KaXoro yuaacTauka (Zoom, Meet, Skype u ap.)

Buoeoxongepenyus — ceanc BuaeokoHdepenncsszu (BKC) — 310 TexHomorus
MHTEPAKTHBHOTO B3aMMOJCHCTBUS JIBYX U 0o0Jiee YIaCTHHKOB 00pa30BaTEIBHOTO IMpoIecca s
oOMeHa nHpopmanueil B pealbHOM PeXHUME BPEMEHHU.

TexHonorus 3J€KTPOHHOTO OO0y4YeHHs (pealu3yeTcss NpH TOMOIIM AJIEKTPOHHON
oOpaszoBatensHOl cpensl COI'Y mpu wucnons3oBanuu pecypcoB OBC, mnpu mnpoBeaeHun
ABTOMATH3UPOBAHHOTO TECTHPOBAHUS U T. JI.).

7. YueOHO-MeTOoANYeCKOe o0ecnieYeHrne CaMOCTOsITeIbHOI PadoThI

CamocrosiTenbHasi paboTa CTYIEHTOB SIBJISETCS OJHOM M3 Ba)KHEMIIMX COCTABIISIFOIIMX
oOpa3oBatenbHOro npouecca. OCHOBHBIM NMPHUHIMIIOM OPraHU3alMyd CaMOCTOSATENbHOM paboOThI
CTYJICHTOB SBJIIETCS KOMIUIEKCHBIM IOJAXOJ, HamlpaBiIeHHBIH Ha (OPMUPOBAHHE HABBIKOB



PENPOIYKTUBHOM M TBOPYECKOM NEATENLHOCTU CTYACHTA B ayJUTOPUU, NPHU BHEAYAUTOPHBIX
KOHTaKTax ¢ IpernojaBaresiem, Ipy JIoMalliHel IOArOTOBKE.

CamocTosiTenpHast paboTa MPOBOJUTCS C IEIBIO:

— CHUCTEMAaTH3al[uH U 3aKPeIICHUs TIOTyYEeHHBIX TEOPETUYECKUX 3HAHUM U MPAKTUYECKUX
YMEHHH 00YJarOIIUXCs CTYJICHTOB;

— yriayOJeHus U pacllupeHus TEOPETUUECKUX 3HAHUM;

— (dopMupoBaHHS YMEHHI HCIIOIB30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CHeLHaIbHYIO JTUTepaTypy;

- (GOpMUPOBAHUS CAMOCTOSTEIHPHOCTH MBIIUICHHS], CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO U CAMOpPEaIn3alliu;

— Pa3BUTHS UCCIIEIOBATEIHLCKUX YMEHUH.

CaMmocrosiTenbHass paboTa OO0y4aromIMXCs OCYIIECTBISICTCS HA MPOTSHKEHUH HM3YUYCHHS
BCEH IUCIMIUIMHBI B COOTBETCTBHUHU C YTBEP)KICHHOH B y4eOHOM IIaHE TPYAOEMKOCThIO (36
YacoB) U COCTOUT U3:

- paboOTHI CTYNEHTOB C JIEKIIMOHHBIMA MaTepHaJIaMH, MMOMCKA U aHAU3a JIUTEPATyphl U
AJIEKTPOHHBIX HCTOYHUKOB HH(pOpMAIMHM IO 3aJaHHOW Teme. Bo BpeMs JEKIUH CTyIEHTHI
JIOJKHBI BECTH KOHCIIEKTHI, JopMa 3aliCh KOHCIICKTOB — [0 YCMOTPEHHUIO KaXkJIOTO CTYJICHTA,
HO B HHMX B 00f3aT€NbHOM IMOPSJIKE TOJKHBI OBITH 3aMKCUPOBAHBI OCHOBHBIE TOJOKEHUS
(BBIBO/IBI) JIEKIIMH, JIOTHKA JI0KA3aTEIbCTBA;

- BBITTOJIHEHUS 3a/IaHUK 11 camocTosATelbHON padoTel B DUOC COI'Y;

- U3Y4YEHUSI TEOPETHUUYECKOTO, TPABOBOTO U CTATUCTHYECKOTO MaTepuasa sl TOArOTOBKU
K CEMUHAPCKUM 3aHATHSIM;

- MIOJITOTOBKH K 3a4€TYy.

Tembl u QopMbl BHEAYAMTOPHOH CaMOCTOSITENBHONH paboOThl, €€ TPYAOEMKOCTh
coepkarcs B pazzaeine 5.

(I)OpMI)I CaMOCTOSITENbHOI paﬁoTbl CTYAECHTOB:

a) cocTapiieHrue pedepaTUBHBIX COOOIIEHU Ha TTPEIII0KEHHBIE TEMBI;

0) moaroToBka npe3eHrtanuii B Power Point;

B) MOJTOTOBKA NMHUCHMEHHBIX WJIM YCTHBIX BOIPOCOB W 3aJlaHUU JIJISI CaMOCTOSITEIILHOM
paboThI (ToMalIHKe 33aJaHus);

I') KOHCIICKTHPOBAaHHE HEKOTOPBIX BOMPOCOB TEM, pa3JelioB, BBIHECCHHBIX Ha
CaMOCTOSITENbHYIO padoTy;

) y9acTHus B JUCKYCCHUSX.

MeToauyeckue peKOMeHIaMU 10 HANTUCAHUIO pedepaToB

Pedpepar — mnmcemenHas paboTa TO OMNPEACIICHHOW HAydHOW mpolJemMe, KpaTKoe
U3JI0KEHUE CO/IePIKaHUsI HAyYyHOTr'O TpyJla MM HayyHOU npoOieMbl. OH sBhsieTcs AeWCTBEHHON
dbopMOil caMOCTOSITETFHOTO HCCIEAOBAaHUS HAayYHBIX NMPOOJIEM Ha OCHOBE H3y4€HUS TEKCTOB,
CHelMaNTbHOM JMTEpaTyphl, a TaKKe Ha OCHOBE JIMYHBIX HAOJIOJCHUH, HCCIIEIOBAaHUN U
npakTHueckoro omnsita. Pedepar momoraer BoIpaOOTaTh HaBBIKM M MPUEMBI CAMOCTOSITEILHOTO
HAy4YHOTO TIIOMCKAa, TIPaMOTHOTO M JIOTHUECKOTO W3JIOKEHHs W30paHHOM mpobiemMbl U
CIoCco0CTBYET MPUOOIIEHUIO CTYACHTOB K HAYYHOH JCSATEITHLHOCTH.

[TocnenoBarenbHOCTh PabOTHI:

1. Beibop tems! uccienoBanus. Tema pedepara BbIOUpaeTcsl CTYAEHTOM Ha OCHOBE €ro
HAY4YHOTO MHTepeca. Takke MOMOIIb B BBIOOPE TEMBI MOKET OKa3aTh MPEro1aBaTelb.

2. llmanmpoBaHWe WCCIENOBaHUSA. BKJIIOYaeT COCTaBJICHHE KaJCHIapHOTO IUIaHa
HAYyYHOTO MCCJIEIOBaHMA W IulaHa mpeanonaraemoro pedepara. Kanengapublii 1uiaH
UCCIICIOBAaHMsI BKJIIOYAET CIEAYIOIIME 3JEMEHThI: BbIOOp M (OpPMYIMpPOBAHUE INPOOJIEMBI,
pa3paboTKa IUIaHa MCCIIEOBAHUS M IPEIBApPUTENBHOrO IjaHa pedepara; cOop U H3ydeHHE



HCXOJHOTO MaTepuala, IMOUCK JIMTEpaTyphl; aHaJu3 COOpaHHOrO Marepuaia, TeopeTHuecKas
pa3paboTka mpoOieMbl; COOOIIEHHE O MpeIBApUTENbHBIX pE3yJbTaTaxX MCCIEeIOBAHHUS;
auTepaTypHoe opopMIICHHE UCCIIEI0BATEIbCKON MPOOIeMbl; 00CykIeHHe paboThl (Ha ceMUHape
U T. IL.).

[Tnan pedepara xapakTepusyeT €ro cojaepkaHue U CTpykTypy. OH IOJKEH BKIIOYATh B
ce0si: BBeJEHUE, IZle OOOCHOBBIBAETCS AaKTYaJIbHOCTh IPOOJEMBI, CTaBATCA LENIb M 3aJauu
UCCIIC/IOBAaHMS, OCHOBHAsh 4YacTh, B KOTOPOH pPACKpBIBAETCS COAEpXKAaHUE MPOOIEMBI;
3aKJII0YEHNUe, I71e 0000IIaI0TCs BBIBOJIBI [0 TEME U AAIOTCS MPAKTUYECKUE PEKOMEHJAlUH.

3. Ilouck u nzydenue aureparypsl. /i BeIBICHUS HEOOXOIUMOM JUTEPATYPHI CIEAYET
oOpartuthcst B OuOimoTeky uium K mnpenogasarento. [lonoOpaHHyro JuTepaTypy clenayeT
3auxcuposars cornacHo 'OCT no GubnmorpapuueckoMy ONUCaHUIO TPOU3BEACHUH TTEYaTH.

Jloist pa3zpaboTku pedepara J0CTATOYHO U3ydeHHe 4-5 BaKHEUIINX CcTaTeH 1Mo M30paHHOM
npoOiieme. [lpu u3ydeHHH JUTEpaTypbl HEOOXOIUMO BBIOMpATh MaTepual, HE TOJIBKO
HOJTBEP K IAIOIIMN O3ULIMIO aBTOpa pedepara, HO U MaTepHrall s MOJIEMHUKH.

4. O6pabotka marepuana. [Ipu 00paboTKe MOTYyYEHHOTO Marepuaia aBTOP JOJIKEH:
CHCTEMaTU3UPOBATh €ro IO pa3jesiaM; BbIIBUHYTh U 00OCHOBaTb CBOM T'MIIOTE3bI; ONPENEIUTh
CBOIO IIO3ULMIO, TOUKY 3PEHHUS [0 pacCMaTpuBaeMoil mpobiemMe; yTOUHUTh 00BEM U COAEepKaAHHUE
HNOHATUHM, KOTOPBIMM HPUXOAMTCS ONEPUPOBATH IPH pPa3paboOTKe TeMbl;, CHOPMYIUPOBATH
ONpEENEHUsT M OCHOBHBIE BBIBOJBI, XapaKTEPU3YIOLIUE pE3yNbTaThl HCCIEIOBAHUS;
OKOHYATeJIbHO YTOUHUTh CTPYKTYpY pedepara.

5. Odopmieane pedepata. Ilpu  odopmieHnm pedepata  pEeKOMEHIYETCS
HOPUIEPKUBATHCS CICAYIOIINX MTPABUIL:

- CJIeIyeT MHUCATh JIUIIb TO, Y€M aBTOP XOYET BBIPA3UTh CYITHOCTH MPOOJIEMBI, €€ JIOTHKY;

- IUcaTh CTPOro IIOCJIENOBATENbHO, JOIMYHO, JIO0Ka3aTeJbHO (IO CXeMe: Te3HC —
000CHOBaHUE — BBIBOJ);

- Mucath SpKo, 00pa3HO, *KHMBO, HE TOJBKO BCKPBIBAs HMCTUHY, HO M OTpaxkas CBOIO
MO3UIHIO, IPONaraHANPysl MOJIyYEHHbIE Pe3yIbTaThI;

- THcaTh OCMBICJIIEHHO, coOdIo/as MpaBWia TIpaMMaTUKHM, HE 3JI0yHoTpeOss
HAYKOOOpPa3HBIMH BBIPAKCHUSMHU.

Pedepar BbIMONHSAETCS B COOTBETCTBUU C TPEOOBaHMSIMHU CTaHIAPTOB, Pa3pabOOTaHHBIX
JUIsl JaHHOTO BHUAAa JOKyMeHTOB. Pabora nomkHa OBITH BBINOJIHEHa Ha Oejnoi Oymare
crangaptHoro jucrta A4. TekcT noMkKeH ObITh OTIEeYaTaH Ha KOMIIBIOTEpPE B TEKCTOBOM
penaxkTope Microsoft Word u oTBeuaTs cieayromuM TpeOOBaHUAM: apaMeTphbl MOJeH CTpaHHUIL
JIOJDKHBI OBITH B IpefieNiax: BepxHee U HukHee — 1o 20 MM, npaBoe — 10 MM, neBoe — 30 mwm,
mpudt — Times New Roman, pazmep mpudra — 14, MEKCTpOUHBIN UHTEpPBAI — MOJIYTOPHBIM.
Jlenta mpuHTEpa — TOJBKO 4€pHOro npera. Hymepamnus ctpanun B pedepare 10JKHA OBITh
CKBO3HOM, HauMHas ¢ TpeTbel cTpanulibl. Homep mpocrapnsercs apabckuMu nudpamu BBEpXY
KaX/10} CTpaHUIIbI CIIpaBa.

[Ipu u3noxennn Matepuaga HEOOXOAUMO MPUIEPKUBATHCS MPUHATOTO MJIaHA.

bubnuorpaduyecknii CucoK COCTaBISIETCS HAa OCHOBE HMCTOYHHKOB, KOTOpBIE OBLIH
IIPOCMOTPEHBl U M3Yy4Y€HBbl CTYACHTOM IpH Hamucanuu pedepara. J[aHHBIA CIHCOK OTpa)kaeT
CaMOCTOSITENIbHYIO TBOPYECKYI0 pabOTy CTYAEHTa, YTO IMO3BOJSET CYAUTh O CTEHEHH €ro
MOJATOTOBKM M YINIyOJieHWHM B BbIOpaHHYIO TeMaTuKy. Bcs ucrnonbp3oBaHHaAs JuTepaTypa
pasMelaeTcs B CIEIYIONEM MOPAIKE: 3aKOHOJATeIbHbIE aKThl, IOCTAHOBIICHHS, HOPMATUBHbIE
JIOKYMEHTBI; BCsl yueOHas uTeparypa B aln(aBUTHOM MOPSAKE, 3aTEM CPEICTBA MEPUOINIECKON
neyaTH B aln(aBUTHOM MOPSIKE; HCTOYHUKH U3 ceTu MHTepHeT.

MeToanuyeckue peKOMEHIALUM 110 CO3IaHUI0 MYJIbTUMEIUIHON NPe3eHTANNHN

CrpykTypa U coaep:KaHHME NPE3EHTAlMU — 3TO JUYHOE TBOpUYecTBO aBTopa. [lose3Ho
MCIIOJIb30BAaTh I1a0I0HBI 0OPMIIEHHUS ISl TOATOTOBKH KOMITBIOTEPHOM MPEe3eHTAIIIH.



Crnaiiapl xenaTelbHO HE MEperpy’kaTh TEKCTOM, JIy4llle pPa3MECTUTh KOPOTKHE TE3HUCHI.
Ha cnaiinax HEoOXOQUMO €MOHCTPUPOBATH HEOOJbIINE (parMEeHTHl TEKCTa JTOCTYIHBIC IS
YTEHUS Ha paccTosiHuu; 2-3 ¢ororpadhum unm pucynka. HanbGonee BakHBI MaTepuan ydine
BBIJICTTUTD.

Tabmuie! ¢ nMPOBHIMU TaHHBIMH IIJIOXO BOCIPUHUMAIOTCS CO CIIAHJIOB, B 3TOM CIy4dae
u(poBOi MaTepua, o BO3MOXHOCTH, JIy4llle IPEACTaBUTh B BUJIE TPAPUKOB U IUArPAMM.

He crnenyer usnumiHe yBiaekaThCs MyIbTUMeIUUHBIME 3 dexTamu aHumarmu. OcoOeHHO
He)KeNaTeNIbHbI Takue 3G (EeKThl KaK BBUIET, BpallleHHue, BOJIHA, MTOOYKBEHHOE MOSBICHHUE TEKCTa
u T.a0. OntumanbHas HacTpoiika 3((EeKTOB aHMMAaIMU — TIOSBIICHUE, B TIEPBYIO OYEpEllb,
3aroJjioBKa cliaiiia, a 3aTeM — TeKcTa 1o ad3anam. [Ipu 3ToM eciu HECKOJIBbKO ClIaiiJloB UMEIOT
OJINHAKOBOE HAa3BaHUE, TO 3ar0JIOBOK CJIali/1a I0JKEH IIOCTOSIHHO OCTAaBAThCS HA 3KPAHE.

Uro6bl 00ecreunTh XOPOUIYI0 YHTAeMOCTh MPE3EHTAlMU HEOOXOAUMO MoA00paTh
TEMHBIH 1BeT (POHA U CBETIBIHN 1BeT mpHudTa. Henmb3s Taxke BEIOUPATh (GOH, KOTOPBIA COASPKHUT
AKTHUBHBIN PUCYHOK.

XenarenbHO NOArOTOBUTH K Ka)/JI0MYy ClIaii[ly 3aMETKHU 110 JIOKJIaay. 3aTeM pacredaraTh
UX ¥ UCHOJb30BaTh MpPHU TMOATOTOBKE WJIM Ha CaMoOl mpe3eHTaluu. MOXHO pacreyaTaTb
HEKOTOpbIE KIIIOUEBBIE CIIali/Ibl B KAUECTBE Pa3/1aTOYHOI0 MaTepuaia.

HeoOxomuMo 00s13aTenbHO cOOMIOIATh €AMHBIN CTUIb O(OPMIICHUS MPE3CHTAUU U
00paTUTh BHUMaHUE Ha CTHJIMCTUYECKYIO TPAMOTHOCTb.

CrnenyeT mpoHyMepoBaTh Claiibl. DTO MO3BONUT OBICTPO 00paIiaThCs K KOHKPETHOMY
claiy B ciaydae He0OOXOAMMOCTH.

PexoMenganuu 1o coaep’aHuio U CTPYKTYpE CIaiI0B MyIbTUMEAUNHON Npe3eHTalNu:

1-# cnaiin (TUTYNBHBIN), HA (POHE KOTOPOTO CTYJAEHT MpEACTaBIsIeT TeMy npoekra, @O
Y HAYYHOT'O PYKOBOAMTEIIS.

2-1i cimaiin. Bximrodaer B ce0st OOBEKT, MPEAMET U TUIIOTE3y UCCIICIOBAHUS.

3-it cnaiin. ComepKuT 1enb M 3agaud uccienoBaHus. Lleap mpoekta momxkHa OBITH
HaIKMCaHa Ha dKpaHe KPYMHbIM mpUdTOM. 3/1€Ch K€, €CIIU MO3BOJIIET MECTO, MOKHO HAUCaTh U
3a/1a4d. 3a/1a4l MOT'YT OBITh MPECTABICHBI U HA CIEAYIOLIEM Claie.

4-i1 - cnaiin. CoaepKUT CTPYKTYpPY pabOThI, KOTOPYIO MOKHO TIPEIOCTABUTH, HAIPUMED,
B BUJIE TpaUecKuX OJIOKOB CO CTpeTIKaMu. A Tak)Ke — MepeuncIeHre MPUMEHSIEMBIX METOAO0B U
METO/IHK.

5-it - cnmaiia. IlpencraBnsercs cofepkaHue U TeopeTudeckas 3HaUuMOCTh poekTa. CyTh
petaemMoit mpo6sieMbl MOXKET OBITh TIPEICTABIICHA B BUJE CXEM, TAaOJIMII, TUarpamMm, rpaukos,
dororpaduii, hparmenToB GuIbLMOB U T.N. Ha TeopeTHdeckyro 4acTh MPECTaBICHUS MPOEKTa
JIOJI’KHO OBITH CO3/1aHO HECKOJIBKO CJIANIOB.

6-ii - cnaiin. Bo3aMoXHOCTH MPUMEHEHHUs pe3yabTaToB pabOThl Ha pakTHKe. Ha aTy Temy
TaK)Ke JI0JKHO ObITh HECKOJIBKO CIIaii10B.

7-# cnaiin. ['maBHBIC BBIBOJIBI, UTOTH, PE3YIbTATHI IPOEKTA IEIeCO00Pa3HO MOMECTUTD Ha
oTnenbHOM craiiie. [Ipu 3ToM He cieayer mepeducisiTh TO, YTO OBLIO CHIENAaHO, a JAKOHUYHO
U3JI0KUTh CYyTh 3HAUMMOCTHU MPOEKTA MM MOJYUYEHHBIX PE3YyIbTaTOB HCCIIEIOBAHUS.

[Tocnenuuii cnaiin. B koHel Mpe3eHTaluM >KeNaTeIbHO TMOMECTUTh CIal/l ¢ TEKCTOM
«Cnacubo 3a BHUMaHHE!».

MeToanyeckue yKa3aHHus M0 NPOBEACHUIO J1a00PATOPHBIX 3aHATHI N0 IMCUUILIHHE
«XuMHUYeCcKas IKCIEePTU3a»

JqucuuiuimHa «XuMU4ecKas SKCIEepTH3a» MPOBOAUTCA B TEYEHUE OJHOIO CEMECTpa,
n1abopaTOpHbIE 3aHATHUS MPOBOAITCS B 00beMe 36 yacoB.

JlaGopaTopHble 3aHATHUS SBISIOTCS OJHUM M3 BaXKHEHIIMX BHIOB Y4eOHOH paboThl,
COCTaBJIIIOT OCHOBY TIOJTOTOBKU CTYACHTOB IO JUCHUIUIMHE M HAIIPaBJIeHbI Ha ()OPMHUPOBAHUE Y
CTYACHTOB CHCTEMAaTH3MpPOBAHHBIX 3HAHUH W HAaBBIKOB 110 HCCIEJOBAaHUSAM B 00JacTH
XUMHYECKOU IKCIIEPTU3BL.



BreimonmHenuio nabopaTopHol paboOThl JOKHA TMPEANISCTBOBATH CaMOCTOSITENbHAS
paboTa ¢ ITUTEpaTypHBIMH MCTOYHUKAMU M KOHCIIEKTOM JIEKIIMH, MPU 3TOM CJIEIyeT 00paTuTh
BHUMaHUE HA TEOPETHUYECKHE BOIMPOCHI MO TeMe 3aHsATHs. [lepBoHAaYambHO HAET OMPOC
TEOPETUYECKOr0 MaTepHajia TeMbl 3aHSTHs. 3aTeM B psJie BOINPOCOB MPENojaBaTeis CleayeT
CKOHIICHTPUPOBATh BHUMAHHUE Ha OCHOBHBIX HJICSIX TEMBbI 3aHATHsI. BOMPOCH! JOKHBI BKIIIOYATh
B ce0s pa3MyuHble BapHallMK AJIEMEHTAPHBIX CUTYyallui, OTOOpa)KaloIMX OCHOBHBIE UJIEU TEMbI
3aHATHSI B MX B3aMMHON B3aMMOCBSI3U. 3aJaBacMbie BONPOCHI JOJIKHBI OBITh KOPOTKHUMH U
MaKCHMaJbHO MPOSBIIATH B CTYJAEHTaX UX COOOPA3UTENbHOCTD.

JIaboparopHbie pabOTHI BBITOJHSIOTCS B COOTBETCTBHH C TPEOOBAaHUSMHU CTAaHIAPTOB U
HOpM JaboparopHoil mpakTuku. CTYIEHTHl AOJDKHBI O3HAKOMHUTBCS C LIETIbI0 U 3aJadyaMu
paboThl, HOPMATHBHBIMH JIOKYMEHTAMH, alIapaTypod, MpudoOpaMu U  PEaKTUBAMHU,
HEOOXOUMBIMHU JJIsl BBIIIOJIHEHUS paboThl. Pe3ynbTaThl BHIONIHEHHOW pabOThl 0OPMIISIOTCS B
paboueii Terpamau Mo mpemnokeHHoW dopme. Kaxkmas BbIMONHEHHAs paboTa TOKHA OBITh
opopmiIeHa JODKHBIM 00pa3oM M CAaHa TMPEenoAaBaTesio, MPOBOIUBIIEMY JabopaTOpHbIE
3aHSTHSL.

BaxxnHoe MecTo OTBOAMTCA OINpEAENCHUIO TMOKas3aTrelneil OObEeKTOB XHWMHUYECKOM
IKCIIEPTU3HI.

Y CTHBIN ONPOC SBIAETCS OJTHUM U3 OCHOBHBIX CIIOCOOOB yueTa 3HAaHUI CTYIEHTOB.

PaznnyaroT GpoHTAIBHEIN, MHIUBUAYAIBHBINH 1 KOMOMHUPOBAHHBIN OIIPOC.

@ponmanvuslii onpoc npoBoaUTCcs B Gopme Oecenpl mpenoaaBarens ¢ rpymnmnoil. OH
OPTaHWYECKHA COYETACTCSl C MOBTOPSHUEM MPOIICHHOTO, SBISSACH CPEICTBOM IS 3aKPEILICHUS
3HaHUW W yMeHUU. Ero JHOCTOMHCTBO B TOM, YTO Ha aKTUBHYIO YMCTBEHHYIO PabOTy MOXKHO
BOBJICUb BCEX CTYACHTOB Tpymmbl. {71 3TOr0 BOMPOCHI JTOJDKHBI JIOMYCKATh KPATKyIO (opMy
OTBETa, OBITh JTAKOHUYHBIMH, JIOTUYECKU B3aMMOCBS3aHHBIMU JPYT C JIPYroM, JAHBI B TaKOM
MOCIICI0BATEIHHOCTH, YTOOBI OTBETHI CTYJICHTOB B COBOKYITHOCTH MOTJIM PACKPBITH COJIEPIKaHUE
pa3nena, Tembl. C mOMOIIBIO (POHTANIBHOTO OMpOca MPEenojaBaTeilb HMEET BO3MOXKHOCTh
MIPOBEPUTH BBHITIOJHEHHUE CTYACHTAMH JIOMAIIIHETO 3aJaHWsl, BBISICHUTH TOTOBHOCTH TPYIIBI K
M3YYEHHUIO HOBOTO MaTepuaia, OmpeaenuTh CHOPMUPOBAHHOCTh OCHOBHBIX TOHSTUMN, YCBOSHUE
HOBOTO Y4e0OHOT0 MaTepuaia, KOTOPBIi ObLI TOIBKO YTO pa300paH Ha 3aHSATHH.

Huoueuodyanwvuulii onpoc npeanonaraeT 00CToATeIbHbIC, CBI3HBIE OTBETHI CTY/IEHTOB Ha
BOTIPOC, OTHOCSAIIUICS K H3ydyaeMOMY y4eOHOMY MaTepwaiy, MO3TOMY OH CIYXHUT Ba)KHBIM
y4eOHBIM CPEJICTBOM PA3BUTHUS PEUH, MAMSTH, MBIIUICHUS CTYAEHTOB. UTOOHBI clenaTh TaKyko
MPOBEPKY OoJiee TIIyOOKOM, HEOOXOAMMO CTaBUTh IEpes] CTYJACHTaMH BOIMPOCHI, TpeOyromue
pa3BEPHYTOTO OTBETA.

Bompocel  uisi MHIWBHIYadbHOTO OMpOCa JODKHBI  OBITh  YETKUMH, SICHBIMH,
KOHKPETHBIMH, E€MKHMH, HWMETh MPHUKIATHOM XapakTep, OXBaTbIBaTh OCHOBHOH, paHee
MPOWJICHHBIA MaTepuaia Tporpammbl. MX conepikaHue IOJHKHO CTUMYJHMPOBATH CTYICHTOB
JIOTUYECKH MBICIHTh, CPaBHUBATh, AHAIU3UPOBATh, NOKAa3bIBaTh, MOAOUpATh YyOeIUTEIHHBIC
MIPUMEpPBI, YCTAHABIMBATh MPUYNHHO-CJICJICTBCHHBIC CBS3H, JelIaTh 00OCHOBAHHBIC BBIBOIBI U
3THM CIIOCOOCTBOBATh OOBEKTUBHOMY BBISBIICHUIO 3HAHUM CTY/IEHTOB.

Bormpocsr 00p19HO 3a7a0T BCEH TPyMIE M TOCIe HEOOJIBIION TMay3bl, HEOOXOIUMON st
TOTO, 4YTOOBI CTYACHTHI TIOHSJIM €r0 W TPUTOTOBWIIMCH K OTBETY, BBI3BIBAIOT ISl OTBETA
KOHKPETHOTO CTYJICHTA.

Ilucomennan npoeepka HapsIy C YCTHOW SIBISETCS BRXHEUIIUM METOJOM KOHTPOIIS
3HAHWW, YMEHUH W HABBIKOB CTYAEHTOB. OTHOPOIHOCTH PabOT, BBIMOJHSAEMBIX CTYICHTaMH,
MO3BOJISIET MPEABSBIATH KO BCEM OJMHAKOBBIE TPEOOBaHUS, MOIMBITAET 0OBEKTUBHOCTh OIICHKU
pe3yibpTaToB 00y4eHus. [I[puMeHeHrne 3TOro MeTo/a JaeT BO3MOXKHOCTh B Hanboyee KOPOTKHMA
CPOK OJHOBPEMEHHO MPOBEPUTH YCBOEHHE Y4EOHOTO MaTepuana BCEMH CTYACHTaMU TPYIIIbI,
OTIPE/ICITUTE HAMPABIICHUS JIJISl MHIUBHIyaTbHOW PaOOTHI C KaXIbIM.

[TuceMeHHast MPOBEpPKa MCIIONIB3YETCSl BO BCEX BHIAX KOHTPOJIS M OCYIIECTBIISETCS KakK B
ayIUTOPHOM, TaK ¥ BO BHEAYTUTOPHOU paboTe (BBIMOJIHEHHUE TOMAITHUX 3aIaHHM ).



MeTtoauyeckne peKOMeHIAUMHU 110 UCNO0JIb30BAHUIO HH(POPMALIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHI 00y4YeHusI

JUid n3y4eHust JIEKIMOHHOTO MaTepualla JUCLUUIUIMHBI IPUMEHSIOTCS ayAHOBU3YaJIbHbIE
(MynbTUMEIUNHBIE) TEXHOJOTMHU, KOTOpPbIE HE OTPULIAIOT TPAJULUOHHBIE, IPOBEPEHHbIE
BPEMEHEM METOAbl IPENOJAaBaHUs, HO, IPU OTOM, OHU IOBBIIIAKOT HAIJSAJHOCTD,
UH(POPMATUBHOCTh, ONEPATHMBHOCTh B TOAaye WH(OPMAIMH, IMO3BOJIIOT 3KOHOMHUTH BpEMS
3aHATHH.

Kaxngoe nmaboparopHOoe 3aHATHE HMEET CBOIO 0co0yi0 (hopMy IPOBEICHUS, CBOIO
METOAOJIOTUYECKYIO CleHU(HUKY, YTO IO3BOJIAET pa3BUBaThb y CTYAEHTOB pa3jMuYHbIE Kak
OOIIEKYIbTypHBIE, TaK M NpodeccruoHanbHble KommereHInu. [loctaHoBKa mpobiiemsbl, pa3dop
aKTyaJbHbIX KOHKPETHBIX U TMIIOTETHYECKUX CUTYalMH, co3/laHhe aTMOC(epbl Juanora Mexmay
npenojaBaTesieM M TPyNIOH IMO3BOJSAET padboTaThb WHAMBUAYAIBHO M B MAJIbIX TIpYMNIax,
KOJJIGKTUBHO OOCYXJaTh ONpEAENCHHbI TeMaMu MaTepuall, a TakkKe WHHUIMHUPOBATh
CaMOCTOSITENIbHYIO paboTy cTyneHTOB. [Ipu ocMbIceHnH coliepiKaHusl BOIPOCOB MPAKTHUUECKUX
3aHATHM Tpecienyercs Lenb COoOMI0AaTh NPEeeMCTBEHHOCTh B MPO(QECCHOHAIBHOM U B
TBOPYECKOM Pa3BUTHUH CTYIECHTOB.

KonTponb camocTosTensHOW pabOThl CTYAEHTOB NMPH3BaH CHENaTh Ipolecc 00ydeHUs
Oosee LENOCTHBIM M opraHu4HbIM. Ero 3agaua He octaBUTh 0€3 BHUMAaHHUS Ja)Ke, Ha NEPBbII
B3I/, MAJIO3HAYUTEIIBHBIE BOIIPOCHI.

KomMmmnbrorepHoe TECTUPOBAHME ITO3BOJISET OCYIIECTBIIATH UTOTOBBIA KOHTPOJIb 3HAHUH
CTyAEHTOB. TecToBBbIi MaTepuana BKIIOYAeT B cedsl colep)kKaHHe BOIPOCOB IO KaXIOMYy M3
0003HaYEeHHBIX [TPOrPAMMOI pa3/IeNoB.

Kaxxnplii BOIpoC TpeanosiaraeT HECKOJIBKO BAapUAHTOB OTBETOB, CPEAM KOTOPBIX
UMEIOTCS a0COJIOTHO HEBEPHBIM, MPAaBHIBHBIA W B OOJbIIEH WJIM MEHBIIECH CTEIeHU
pacKphIBAOLIMK CYIIHOCTh BOIIpoca. B mpoliecce KOMIBIOTEPHOIO TECTUPOBAHUA 3ajada
CTYJIEHTOB ONpEeNeNseTcsd Kak BbIOOp MpPaBWJIBHOTO OTBETAa M3 MHOrooOpas3usi BapuaHTOB. B
TECTOBBIX 3aJaHUSAX €CThb BOINPOCHI Ha COOTBETCTBHE. B mpolecce KOMIBIOTEPHOIO
TECTUPOBaHUS, 3aJaya CTYAEHTa OIpeAenseTcs Kak BbIOOp MpaBWJIBHOIO OTBETa U3
MHOTr000pa3usi BAPHAHTOB.

Bormpock! 1 TeMbl, OTBOAMMBIE Ha BBIIIOJIHEHUE CAMOCTOSITENIbHOM padOThI O JUCHMILIUHE, a
TaKKe KpUTEPUH OLICHUBAHUS 110 KAXKJIOMY BUY paboThl conepxarcs B paznene 8 PIT/I.

8. OueHoYHBIE CPeACTBA AJIS TEKYLIEro KOHTPOJISA YCIIEBAeMOCTH M IIPOMEKYTOYHOM
aTTecTalliy 10 UTOraM OCBOEHHS IMCUHHIIJIHHbI

Pabouas mporpamma mnpeaycMaTpuBaeT IPOBEAEHUE JEKIUOHHBIX M Ja0OPaTOPHBIX
3aHATUH, a TakXke CIEIYIoIMe BHUAbI paldOT: CaMOCTOSTENbHYIO paboOTy CTYAEHTOB IO
MOJIFOTOBKE YCTHBIX OTBETOB, HAITMCAHUIO pe(epaToB, MOATOTOBKY MPE3eHTALNNA U 00CYXKAeHUN
10 TeMaM JAMCLUUIUIMHEI - paboTy B aKTUBHOM U MHTEPAKTUBHOH (hopmax.

Pabouas nmporpamma npezmnonaraet TeKyIuid ¥ NPOMEKYTOUHBIA KOHTPOJIb 3HAHUH.

Texkymmii (Ha MpaKTHMYECKHX 3aHATHX), MPOMEXKYTOUHBIM (pyOexHas aTTecTanus -
TECTUPOBAHHUE), HTOTOBBIN (3a4€T B 5 cemecTpe).

Texymuil KOHTPOJIb — 3TO HENPEPBIBHO OCYILECTBIIIEMbI MOHUTOPUHT YPOBHS YCBOCHUS
3HaHUW W (QOPMUPOBAHUS YMEHHUH W HABBIKOB B TEUYEHHE CEMECTpa WM Y4eOHOro roja.
Texkymmii KOHTPOJIb 3HAHUN, YMEHHI U HaBBIKOB CTY/IEHTOB OCYIIECTBIIAETCS B X0/ y4EOHBIX
(ayAMTOpHBIX) 3aHATUH, MPOBOJUMBIX MO pacnucaHuio. opMaMu TEKYLIEro KOHTPOJIS MOTYT
OBITH ONMPOCHI HA CEMMHAPCKUX 3aHATUAX, a TAKXKe KOPOTKHE (Harmpumep, 10 15 MHH.) 3agaHus,
BBIIIOJIHSIEMBIE CTYACHTAaMH B Hadaje JEKUWH C [EJbI0 NPOBEPKM HAIW4YWsS 3HAHUWU,
HEOOXOUMBIX Ul YCBOCHHUSI HOBOT'O MaTepHaja WIM B KOHIIE JIGKIUHU JUIS BBIACHEHHS CTETIEHU
YCBOCHHS U3JI0KEHHOTO MaTepHaa.

Bupel Texyniero KOHTpoJis:




a) (hpOHTANIBHBIN OTIPOC;

0) KOHTPOJIbHBIC PAOOTHI,

B) BBINIOJIHEHHUE JIAOOPATOPHBIX paboT;

I') IOATOTOBKA JJOKJIAJI0B, peepaToB, BHICTYILIICHUI.

ITpoMeXyTOUHBI KOHTPOJIb — TECTUPOBAHKE IO OTACIHHBIM pa3/iesiaM JTUCIUILIHHEL.

PyOexHblil KOHTPOJIb OCYIIECTBISIETCS 110 0O0Jiee WIIM MEHEE CaMOCTOSITENbHBIM pa3jienam
— y4eOHBIM MOAYJISIM Kypca M MPOBOJIUTCS MO OKOHYAHMM HW3y4YEHUsS MaTepuaja MOIYJsS B
3apaHee YCTaHOBJICHHOE BpeMs. PyOeXHbII KOHTpPOJIb MPOBOAMTCA C IIENBIO OIpPEIeIeHuUs
Ka4yecTBa YCBOCHMS Marepuaya yueOHOTO MOIYJs, B LEJOM. B TedueHne cemecTpa MPOBOIUTCS
JIBA TAKMX KOHTPOJIBHBIX MEPOIIPHUATHS 110 TpauKy.

WTOroBbIi KOHTPOIb 3HAHUH 110 IUCIUIUIHHE — 3a4€T B YCTHOU (opme.

HroroBast oneHka 3HAHUW CTYJIEHTA, OCYIIECTBISETCS IO HAKOMHUTEIBHOM cHCTeMe
CYMMHUpPOBaHHEM 0aJIOB, MOJyYECHHBIX B IPOIIECCE TEKYIEro U pyOeKHOTO KOHTPOJIA.

IMpumepHas TemaTuka pedepaToB/mpe3eHTaAIMIA
(s popmupoBanus komnerenuuii IK-2, ITK-3)

1. Copepxanue M METOAbl KOHTPOJIA OpPraHOJIENTHYECKUX  IIOKazaTeneil |
(U3MKOXMMHYECKMX  XapaKTepUCTUK  BoAbl  (IBeTa,  3amaxa, BKyca, MYTHOCTH,
3EKTPONPOBOJIHOCTH. )

2. Onpenenenue pH, sxectkocTtu, nepmanranaroro unjaekca, XI1K, BIIK, menounoctu
BOJIBI.

3. KoHTposnb comepkaHusi Ta30B: PAaCTBOPEHHOTO KHCJIOPOJA, CBOOOJHOTO U OOIIEro
XJIOpa.B BOJIE.

4. KoHTpOnb cofiepkaHusi HEOpraHndeckux kaTuoHoB ( Al3+ , Cd2+, Cu 2+, P2+, K+,
Na+, Mn 2+, Cr3+ ,Fe3+, Fe 2+) B Boze.

5. Koutpone conxepkaHus HEOPraHMYECKMX AaHHUOHOB (Cynb(aToB, CYJIb(UTOB,
dochaTos, XJT0pHI0B, GTOPUIOB U IUAHUIOB) B BOJIE.

6. KonTposb conepkaHusi OpraHMdyeckux KOMIOHEHTOB (yriepona, IIAB, ¢enonos,
HE(TIHBIX YIIIEBOIOPOJIOB) B BOJIE.

7.0mpeneneHue coepKaHus MbIIIbSIKA U PTYTH B BOJIE.

8. Ompenenenue a3ora, aMMOHUS, HUTPATOB U HUTPUTOB B BOJIE.

9. bakTtepuanbHbIii KOHTPOJIb KauecTBa BOJbl. buoTecTnpoBaHue kauecTBa BOJIbI.

10.KoHTponb TOKCHMYHOCTH BOABI. KOHTposb 6€30macHOCTH MaTepHajioB B KOHTAKTE C
IIATEEBOU BOJOM.

11. Xumuueckue MeTOJbl MOJATOTOBKM BOJABL. XJIOpUPOBaHHE, O30HUPOBAHUE,
¢dTopupoBaHue.

12. MeTo/pI KOHCEpBALMU U XpaHEHHsI TPOO BOJ.

13. BanoBblil aHAJIN3 TIOYB.

14. OT60p mpob MOUBHI U MX XPaHEHUE B 3aBUCUMOCTH OT 33/1a4 aHAJIN3A.

15. TlpumeHeHne XMMHUYECKHX W WHCTPYMEHTAJbHBIX METOJOB B aHAJN3€ MHIIEBBIX
POJYKTOB.

16. Iumesbie 100aBKH.

17. ITpupoHble TOKCUKAHTHI U 3arPSA3HUTEINN MUIIEBBIX TPOIYKTOB.

18.Hopmupyemsble moka3aTend MpH aHAIN3€ MUIIEBBIX MPOTYKTOB.

19. Onpenenenue coaepxKaHus TSHKEIBIX METAJUIOB B MUIIEBBIX MPOAYKTaX.

20.0Onpenernenne MUHEPATHLHOTO COCTAaBA ITOYB.

21. OnpeneneHre MUKPOIJIEMEHTOB B ITOYBE.



Kpurtepuu ¢popmupoBanus oneHox

2 Gayta CTaBHTCS, €CIU BBITIOJHEHBI BCE TPEOOBAHMS K HAIMCAHUIO U 3amuTe pedepara:
o0o3HaueHa npobiieMa U 00OCHOBaHA €€ aKTYaJIbHOCTb, CICNaH KPATKUW aHAU3 Pa3IMYHbBIX
TOYEK 3PEHHs Ha PAacCMaTPUBAEMYIO0 MPOOJEMY M JIOTUYHO M3JIOKEHA COOCTBEHHAS MO3MIIMA,
cOpPMYITHPOBAaHBl BBIBOJIBI, TEMa pPACKpBITA IOJHOCTHIO, BBIIEPXKAH OOBEM, COOIIO/ICHBI
TpeOOBaHUSI K BHEIIHEMY O(OPMIICHHIO, JaHbl NPABWIBHBIE OTBETHl Ha JIOMOJTHHUTEIbHBIC
BOIIPOCHI.

1 Gaynn — ocHOBHBIE TpeOoBaHMS K pedepaTy M €ro 3alluTe BBHIIOIHEHbI, HO MPH 3TOM
JOMYIICHBl HEeMO4YEThl. B 4YacTHOCTH, MMEIOTCS HETOYHOCTH B HW3JIOKCHHU Marepuala;, Ha
JIOTIOJTHUTEIILHBIE BOIIPOCHI TPH 3aIIUTE JaHbl HETTOJIHBIE OTBETHI.

0 OamioB - TeMa pedepaTa He pacKpbiTa, OOHAPYKUBACTCS CYIIECTBEHHOE HETIOHMMAHUE
IpO0OJIEMBI.

MakcumanbHOE KOJIMYECTBO OaIIOB 3a pedepar Ha ceMuHape — 2 Oaia.

OueHoYHbIH JUCT 32K THI pedepaTta

HaumenoBanue BrigBjeHnHbIe OTMeTKa
noKa3zareJs HEAO0CTATKH U
3aMeYaHus

. KAYUECTBO MCCJIEJJOBATEJIbCKOM PABOTEI (PEDEPATA, TIPOEKTA)

1. CootBercTBUE cOAEp)KaHUS pPaOOTHI
3a1aHUI0

2. I'paMOTHOCTh H3IIOKEHUS W KA4eCTBO
odopmIIeHUs pabOThHI

3. CaMOCTOATEIbHOCTh  BBIIOJHEHUS
paboThl, T1yOMHa MpopabOTKH MaTepHana,
UCTIOIb30BaHUE  PEKOMEHJOBAaHHOW |
CIPAaBOYHOM JIUTEPATYPHI

4. OOOCHOBAaHHOCTH ¥ J0OKa3aTEIbHOCTH
BBIBOZIOB

OOmas orieHka 3a seinoiinenne VP

II. KAUECTBO JIOKJIA A

1. CootBercTBHE COAEpKAHUS JTOKJIaAa
COJIEPKAHUIO pabOTHI

2. Beigenenue 0OCHOBHOM MBICITH pabOThI

3. KauyecTBO n3noxxeHus matepuaia

OO0111ast oIleHKa 3a TOKJIag

III. OTBETHI HA JIOIIOJIHUTEJIBHBIE BOITPOCHI [10 COJAEPY KAHNIO PABOTHI

Bompoc 1

Bompoc 2

Bomnpoc 3

O6H_[a}1 OIICHKA 3a OTBCTHI HA BOIIPOCHI

NTOI'OBAS OLIEHKA 3A 3AIIUTY




KpuTtepuu oneHnBaHus CTYACHTA 32 MOATOTOBKY Npe3eHTALNHA

Kpure 2 1 0
pun/
0aJ11bI

Yerko Cdopmynuposana nenb u | He chopmymnupoBana
= chopMynupoBaHa IENb | TeMa UCCIIeIOBaHMs. | 1Ielb u TeMa
= U packppitTa  Tema | YacTH4HO M3JI0KEHA | UCCIICIOBAHMSL.
= UCCIIeIOBaHUSI. B | unpopmamus  mo  Tteme | [IpoGiema HE
?ﬁ KpaTkoil (GopMe 1aHa | UCCIIEIOBaHUS W JIaH | pellieHa.
= nosiHass  WH@OpMAIMs | OTBET Ha MPOOJIEMHBIN
2 [0 TeMe UCCleoBaHus | Bompoc. J[aHBI CChUTKH Ha
5 M J1aH OTBET Ha | UCHOJb3yeMbI€ PECYPCHI.
§ npoOJIEMHBIN  BOTIPOC.

X Jlaubl  CCBUIKM  Ha
O HCIIOJIb3yEMbIC

peECypCBHIL.

Cobmonaercs enunbiii | Cobmogaercs enunsblii | He cobmrotaercs
< CTHIIb  O(hOpPMIICHHS. | CTUIIh oopMIIeHHUS. | CTHIIb O(GOPMIICHHUS.
§ [Ipe3enTanus Craiasl MPOCTHI B | Cnaiigpl TIpOCTHI B
8 KpacouyHast U | IOHUMaHHH. MOHUMAaHUU.
§ MHTEpECHas. Hcnons3yrores
< Hcnone3yrorcs HeKoTopble A(hdexTsl u
- 3pdexTsl  aHUManuy, | GoH.

’§ ¢don, dororpaduun. B
:S( MIpe3eHTaLluN
MPUCYTCTBYIOT
ABTOPCKHE HAXOKH.
- ABTOp xopoto | ABTop Bnazeet | [IpencraBieHsl
= BIIQJICET MAaTEPHAJIOM | MAaTEPUAIIOM [0  TeME | UCKAKCHHBIC
s o TEME | UCCIEIOBaHMsI, HO  HE | JaHHbIC
§ HCCIICTOBAHUS. cMor 3aWHTEPECOBAThH
é Hcnone3yer Hay4yHYIO | ayTUTOPHIO.
o TEPMHUHOJIOTHIO. Henocrarouno
% O6nagaer HaBBIKAMH | IIUTUPYETCS JIUTEPATypa.
= OpaTOPCKOTO
g uckycctBa. llomHO M
¢ TOYHO IUTUPYETCS
IZ‘Q: WCIIOb30BaHHAS
JUTEepaTypa

JlaGopaTopHble 3aHSATHS TPU3BAHBI HAYYHTHh CTYACHTA CaMOCTOSATEIBHO paboTaTth C

Kpurepun oueHku J1abopaTopHbIX padoT

HCTOYHHUKOM, aHAJIU3UPYA €TI0 C MO3ULINH AOCTOBCPHOCTHU U I/IH(l)OpMaTI/IBHOCTI/I.

Lenbto abopaTOpHBIX 3aHATHH ISl CTYAEHTOB, MPHUCTYNAIOUIMX K H3Y4YEHHIO Kypca,

SABIIACTCA:

- Oonee FHY6OK06 3HAKOMCTBO C HCKOTOPBIMH Y3JIOBBIMH BOITPOCAMU COOTBCTCTBYIOUICTO

pasnena;

- oOpeTeHne HAaBBIKOB HAayYHO-HUCCIEI0BATEIbCKONW pabOThl HA OCHOBE aHallM3a TEKCTOB

HCTOYHHUKOB U NPUMCHCHUC PA3JIMIHBIX MCTOAOB UCCJIICIOBAHUS;




- BBIpa0OTKa yMEHHUS CAMOCTOATEIBbHO M KPUTUYECKU TMOAXOAUTH K H3y4aeMOMY
MaTepuany;

- (hopMupoBaHHIO 00IIETTPO(PECCHOHANTBHBIX U MPOGECCHOHATBHBIX KOMIIETEHIIUH Kypca.

Kpurepuu onenku:

2 Gamra — CTY/CHT, XOpOIIO pa3dupaeTcss B 00CYKIaeMOM Marepuale, JeMOHCTPHPYET
YMEHHE KPUTHYCCKU aHAJIM3HPOBATh HCTOYHUKH M Pa3IMYHbIC TOYKH 3PSHHS IO 00CYXITaeMOKH
npobiieMe, TPUXOIUT K CAMOCTOSITEIbHBIM apTyMEHTHUPOBAHHBIM BBIBOJIaM M OTCTAMBAET CBOIO
TOYKY 3pEHUS, COOJIFOIaeT HOPMBI JINTEPATYPHOM pedH, aKTHBHO YYacTBYET B pabOTe rpyIIIbl Ha
1a0b0paTOPHOM 3aHSTUU, IPOSIBIISISI YMEHHSI M HABBIKU.

1 Gamma — CTYICHT, HEMOJHO BIAJCET MaTEePHAIOM, NMPU H3JIOKEHHUU (DAKTHUECKOTO
MaTepuana JOmycKas OTIeIbHbIE HETOYHOCTH, 3HACT MCTOYHUKOBBIH MaTepuan M pa3InyHbIC
TOYKH 3PEHUS M0 00CYXJTaeMOi mpoOiieMe, HO BO3HUKAIOT TPYIHOCTH C MX aHAJIU30M, yMEeT
u3Naratb COOCTBEHHYIO TIO3WIIMIO, HO HE BCE BBIBOJBI HOCAT JOKA3aTeNbHBIA XapakTep,
y4acTByeT B paboTe IpyMIbl Ha JIAOOPATOPHOM 3aHITHHU, MPOSBIISISE HEJOCTATOYHBIC YMCHHS H
HAaBBIKH.

0 OaioB — CTYACHT, HEMOJHO BIAJICET MATEPHAJIOM, NMPH HU3JIO0KCHUU (DAaKTUIECKOTO
MaTepuaia JOIycKasi HeTOYHOCTH, He YJacTBYET B pabOTe IPYIITbl Ha TaOOPATOPHOM 3aHSTHH.

MakcumanbHOE KOJIMYECTBO OAJIJIOB 3a JabopaTopHOE 3aHATHE — 2 Oajia.

TunoBble 3aJaHUA ISl JTA00PATOPHBIX 3aHATHI

Tema 1. BBenenne. Knnaccupukanusi 00eKTOB XMMUYECKOI IKCIIEPTU3bI.

Knaccudukanuss 00beKTOB XUMHUYECKOW IKCIIEPTU3BI: MUHEPAIBHOE CHIPbE; METAILIBI U
CIUIaBbl; HEOPraHWYECKHE MaTepHalibl, BEIIECTBA OCOOON UMCTOTHI; OOBEKTHI OKpPY)KArOIIEH
Cpe/ibl; OpraHUYECKUE COCAMHEHUSI, OMOIOTUUECKHE OOBEKTHI.

Tema 2. [Ipo600TOOP 00HEKTOB XUMHYECKOH IKCIIEPTU3BI.

1. [lepBuuHas 06paboTKa M XpaHeHUe MPo0, JOZUPYIOIINE YCTPOHUCTBA.

2. OTOOp TOKCHUYHBIX M PaIiOAKTUBHBIX MPOO.

3. Meroer oTO0pa mpod BOAKI.

4. Bugpl npo0: pa3oBble, IEPHOAUUECKUE, PETYIISIPHBIE, CMEIIAHHBIE.

5. CnocoOs1 oTOOpa mpoo.

Tema 3. IloaroroBKa 00beKTOB XHMHYECKOH IKCIIEPTH3bI.

1. OcHOBHBIE CTaUK MPOOOTIOATOTOBKH.

2. Bona B mpo0ax.

3. OcHOBHBIE OTepaIuy MepeBoia Npoosl B hopMy, yI0OHYIO IS aHATIH3A.

4. PacTBOpeHME B Pa3IMYHBIX Cpelax: AEHCTBHE KHCIOT M CMECEH KHUCIOT; CIUIaBJICHUE
CO MICJOYHBIMH U KUCIIOTHBIMH TUTABHSIMU; CILIABIIEHUE B TPUCYTCTBUN OKHCIUTEICH.

5. IlpoGomoAroroBka OpraHUYECKUX OOBEKTOB: MHUHEpAIM3allUsA, CyXO€ MU MOKpOe
030JIEHUE; OKHUCIUTEIIbHOE U BOCCTAHOBUTEIIPHOE pa3iOXKeHHe, ACCTPYKIHUS B 3aMKHYTOM
o0beMe, TePMUUYECKOE, IIEKTPUIECKOE U JTy4eBOE BO3ICHCTBHIE.

Tema 4. XumMuyeckasi 3KcnepTH3a NUIIEBHIX NPOAYKTOB.

1. Xumnueckuil coctaB muiy. benku, MUNUABL, YIIeBOIbl, BUTAMHUHBI, MUHEpPAIbHbIE
BEIIECTBA.

2. [TumeBble 100ABKH.

3. IlpupoaHbIe TOKCHKAHTHI U 3aTPSI3HUTEIIH.

4. HopmupyeMsble ToKa3aTeH MMpH aHAJIN3€ MHUILEBBIX MPOIYKTOB.

5. Iloka3zarenu 6e30MacHOCTH MUILEBBIX MPOAYKTOB, ux ompeaeneHue. [1JIK Bpeanbix
BEIIIECTB B MPOIYKTaX MUTAHUS.

6. OT60p Mp0o6. OCOOESHHOCTH TIOATOTOBKH MPOOBI MHUIIEBHIX MPOTYKTOB K aHATHU3Y.

7. IlpuMeHeHHEe XUMHUYECKUX M (DPU3UKO-XMMHUYECKUX METOJOB Ul aHAJIM3a MHUILEBBIX
MPOJYKTOB.

8. OnpeneneHre OCHOBHBIX KOMIIOHEHTOB (O€IKOB, )KUPOB, YTIIEBOJIOB).



9. OnpeneneHue THKENBIX METaUIOB. HopMaTHBHBIE MaTepHaibl IO aHAIN3Y MHIIEBBIX
IIPOJYKTOB.

Tema S. Xumuueckasi IKCIepTH3a BOAbI.

1. XapakTepuCTUKH OCHOBHBIX KJIACCOB 3arpsI3HAIOLINX BEILECTB.

2. Tsoxenple METAIb, HE(PTSIHBIE W XJIOPUPOBAHHBIE YIIIEBOAOPOBI, PaAHOAKTHBHBIE
BELIECCTBA.

3. IlonsTe 0 KCEHOOMOTHKAX, MX MPOUCXOXKICHUU U CYIIECTBOBAHHH B OKPY)Karollei
cpeze.

4. OCHOBHBIE HCTOYHUKM IIOCTYIUIEHMs 3arps3HSIOIIMX BELIECTB B BOJHYIO Cpendy.
Crounsle Boapbl. [IpoMblnuieHHble CTOKU. ATMOC(EpHbIE BbIIAICHHS.

5. OcobeHHOCTH UCTOYHUKOB MOCTYIUICHHS JUIS PA3JIMYHBIX KIACCOB.

6. 3arps3HeHHE BOJHBIX HCTOYHMKOB IpecHOM BoAbl. OTOOp mpoO U3 OTKPHITOrO
BOJIOTOKA, U3 BOAOIPOBO/IA IPYHTOBBIX, aTMOC(HEPHBIX BO/I.

7. TpeboBaHMsI K KOHCTPYKLIUSM M yCTpOHCTBaM Ji1st 0TO0opa mpod Boabl. KoHcepBarus u
XpaHeHue mpoo.

Tema 6. XumMuueckasi IKCIepTH3a MOYB.

1. CoBpemeHHass XxuMus IOYB, €€ cojepkaHue MU 3agaud. CocTaBHBIE YacTU IOYB.
Oco0eHHOCTH 3JIEMEHTHOTO cocTaBa 1ouB. Da30BbIif cOCTaB MOYB.

2. IlouBenHslii pactBop. IlormorurensHas ciocCOOHOCTH TOYB.

3. MouHblit 06MeH. EMKOCTh KATHOHHOTO U aHMOHHOT'O OOMEHa.

4. Busipl NOYBEHHON KUCIOTHOCTH. [ 'yMycOBO€ COCTOSIHUE ITOUB.

5. OTpunarenbHble 3KOJIOIMYECKHE MOCIESICTBUS NPUMEHEHUsT yIOOpEeHUl: HaKOIIeHHe
HUTPATOB B PACTEHUSX, OJIKUCIECHUE, 3arPsI3HEHUE 110YB TSHKEIBIMU METAITIAMH.

6. Knaccupukanus necTMMIOB MO OOBEKTaM BO3JICHCTBUS U THILy XHUMHUYECKUX
COCIMHEHU.

7. O16op npoO MOYBHI M X XpaHEHHE B 3aBUCUMOCTH OT 3314 aHaJIn3a.

8. TloaroroBka MOYBBI K XHUMHYECKOMY AaHAaJHM3y: BOJHBIC, KHCIOTHBIE, COJICBBIC
BBITSDKKH, MUHEPAJIN3ALlMs [10YB, BBIIEJICHHE OPraHUYECKUX BELIECTB.

9. BanoBelii aHanM3 TOYB: OMNpEIeNIeHHEe THTPOCKONMWYHON BOJBI, IOTEPh IPH
NPOKAIMBAaHUM, OPTraHUYECKOI0 YIIepo/a, a30Ta, KapOOHATHOCTH.

10. Ompenenenue coctaBa MUHEPAILHOW YaCTH TOYB, KATHOHOOOMEHHOM CIIOCOOHOCTH
nous. OnpeneneHne MUKpO3JIEMEHTOB.

Tema 7. MuHepaJjibHOe cbIpbe, KAK 00beKT XHMHYECKOI IKCIIepTU3bI.

1. 3agaun KOMIUIEKCHOM NepepabOTKU MUHEPAILHOTO CHIPhSI.

2. OcobennocTH MPOOOOTOOPA U TPOOOITOATOTOBKH MUHEPAITLHOTO CHIPHSL.

3. OcHOBHBIE CHOCOOBI pPa3lIOKEHUS M aHalIM3a CUWIMKATOB, TOPHBIX IOPO,
MOJMMETAITTNYECKUX PY/I.

4. KayecTBeHHBIH U (ha30BbIi aHATIN3 CIOKHBIX OOBEKTOB.

5. ®uznyeckue, TemI0GU3NHECKNE U XUMUUECKHE CBOMCTBA YIJIEH.

6. Knaccuduxanust yrieil mo 3J1€MEHTHOMY COCTaBy, IO BBIXOAY JETy4YUX U IO
TEIIOTBOPHOM CIIOCOOHOCTH.

7. Metoipl onpesieieHus BIark B poodax.

8. Onpenernenne BoOpoOa, KHCIOPOIa, a30Ta, KPEMHHSI, yIIIepoa, Cephl, TaJOreHOB.

9. OnpeneneHrne XUMHUYECKOTO COCTABA 30JIbI.

Tema 8. Xumnueckasi IKCrepTH3a OTACIbHBIX 00bEKTOB.
XHUMHYECKas IKCIEPTH3A CIUPTOCOAEPIKALMX KUAKOCTEH.
XuMuyeckas 3KCrepTu3a HeTernpoyKTOB.
XHUMHYECKas IKCIIEPTH3A PACTUTEIBHOTO ChIPbSL.
XuMuyeckas SKCIepTu3a JeKapCTBEHHbIX MPENapaToB.
XHUMHYECKas IKCIIEPTHU3a BOJIOKHUCTBIX MAaTEPHUATIOB.
XuMuYecKas dKCIEepTU3a METAJUIOB, CIUIABOB U U3CIINN U3 HUX.

oakrwnE



TCMLI, pa3aeiibl, BLIHECCHHBIC HA CAMOCTOATEJIbHYIO MOJATOTOBKY

1. Ilpouecchl mepeHoca OMACHBIX BEIIECTB BO BHEIIHEW Cpele, CXeMa IpOLECCOB

MepeHoca BeIIeCTB B IKOCPE/IE.

. [lyTn nonananus 4y>kepoaHBIX BEIIECTB B OPTaHU3M YEJIOBEKA.

. ABTOMaTHYECKHI, HETIPEPBIBHBIN, IEPUOTUUECKUI M pa30BbIA OTOOP Mpoo.
. PaznoxeHue B TOke KucIopoa, XJopa.

. DIEKTPOXUMHUUECKOE Pa3JIOKEHUE.

. CrienanbHble BUBI PA3JIOKEHUS: TEPMUUECKOE, 110/ JaBJICHUEM.

. KomOGuH#npoBanue pa3anuHbIX IPUEMOB PA3JI0KECHHUS.

. KpaTtkoe npezacraBineHne 0 XUMHYECKOM U MUHEPAJILHOM COCTAaBE 3EMIIU.

. Kimapku snemeHTOB.

10. Munepansl, rOpHbIE TIOPOJIbI, PYABI U MPOAYKTHI UX TIEpepaboTKH, yroib, HEPTh, Ta3
Y Ta30BbII KOHJIEHCAT, CTPOUTENbHBIE MAaTEPUAIIBI.

11. Iloka3arenu, KOHTPOIUPYEMbIE IIPU AHAINU3E YTJIS.

12. HopmatuBHast JOKyMEHTALMs 110 ONMPEIEICHUIO COCTaBa YISl U 30JIbI.

13. OO6mrast xapaKTepUCTHKA 3aI1acoOB BOJIBI HA 3eMIIE.

14. Bognas cpena, Kak UCTOYHHUK 3arpsI3HEHUS ChIPbsl U MAaTEPHUAJIOB.

15. Ilpupoma u xapakTep H3MEHEHUl Npo0 NpU XpaHEHUU, CBSI3AHHBIE C BHUJIOM
0TOOpaHHOM MPOOKI (MOBEPXHOCTHBIE, TPYHTOBBIE, TUTHEBBIE BODI).

16. Kputepwii 1y1s1 BBIOOpa COCYI0B, UCIOIB3YEMBbIX ISl XpPAHEHUS U KOHCEPBAIIHH.

17. CnocoObl KOHCEpBAIlMU U UX CBS3b C MOCIEAYIOIUM aHATU30M.

18. [Ipobnema 3arpsi3HEHUS TTOYB.

19. ®akTopsl, onpeneNsIone CTeNeHb 3arPA3HEHUS [T0YB.

20. [TAK 3arps3HsIoNero NoYBy XMMUYECKOTO BEIIECTBA.

21. Kiacchl omacHOCTH 3arps3HUTENEH.

22. Cnenuduka TPUMEHEHHUS OCAIKOB CTOYHBIX BOJI B Ka4eCTBE OPTraHHYECKOTO
ynoopenus. [[puHIMIIBI pacueTa BHOCUMBIX J03.

23. TlpuMeHeHHWEe XHMHYECKUX CPEACTB 3aIMThl PACTCHHH B OOphOe 3a IMOBBIMICHUE
YPOKAMHOCTH.

24. OrpunartenbHble JKOJOTHYECKHE TIOCIEACTBUS HCIIONB30BaHUS TIECTHIMIOB B
CEJIbCKOM XO3SICTBE: 3arpsi3HEHUE MPOAYKIIMU M HAKOIUICHHE TMECTULIUIHBIX OCTaTKOB B
MTOYBEHHOM Ccpelie.

25. TlpuMeHeHMe MUIIEBBIX 100aBOK, 00ECTEYMBAIONIMX OPTaHOJNENITUYECKUE CBOMCTBA
MPOAYKTa; CIIOCOOCTBYIOIIMX YBEIMYEHHIO CPOKOB XPAHEHHsS MPOAYKTOB; HEOOXOJUMBIX B
TE€XHOJIOTHYECKOM IIPOLIECCE.

26. [IpuMeHeHe MUIIEBBIX J00ABOK, CIIOCOOCTBYIOIINX YBEIWYCHHUIO CPOKOB XpaHEHUS
MIPOJTYKTOB.

27. TlpuMeHeHue MUIIEBIX J00aBOK, HEOOXOUMBIX B TEXHOJIOTHYECKOM TIpoIiecce.

28. IlpuMeHeHue reHHO-MOAU(PUITMPOBAHHBIX OPTaHU3MOB B MTPOJYKTAX MTUTAHMUS.

29. T'urrneHnYeCcKUi KOHTPOJIb 33 MTUIICBON POAYKIHeH, comepxkarieir [ MO.

30. 3akoHOaTENBHOE PEryNIUpOBaHKe co3fanus u npuMmenenus [ MO npu mpou3BoCTBE
MTUIIEBBIX MPOTYKTOB.

O©oo~NOoO oIk wN

Kpurepun ¢popmupoBanusi OlieHKH KOHTPOJIbHON padoThl

[loaroroBka K ayaMTOpPHON KOHTPOJBHOW paboTe TpeOyeT H3ydeHUs JIEKIHOHHOIO
MaTepHuaja ¥ BOIPOCOB IO MPOWIECHHBIM TeMaM J1a0opaTOpHBIX padOT. AKIEHT JenaeTcs Ha
orpezieNieHusIX, TepMUHAX, COACPKAHUU MOHATHH, 1aTax, IMEHAX, XapaKTePUCTUKAaX OTAEIbHBIX
TPy UCTOYHUKOB.

OCOOECHHOCTBIO TIPOBEACHHUS MOMYJIBHBIX PadOT SBISIETCS TO, YTO Kypc pa3OuT Ha
TEMaTU4ecKue OJIOKH, KOTOpPBIE M ONPENENsIOT TeMAaTUKy MOAYJIBHBIX KOHTPOJBHBIX paboT B



COOTBETCTBUU C 00bEMOM H3y4EeHHOT0 MaTepuaia. Bompock! u 3aaanus Uit KOHTPOJIBHBIX padboT
CTY/ICHTBI TIOJYYarOT 3apaHee OT MPEenojaBaTesis.

PesynpTar caMOCTOATENBHOI IMOATOTOBKH OIICHMBAETCS HEMOCPEICTBEHHO BO BpeMs
NPOBEICHUS] KOHTPOJIBHOW PaOOTHI.

Kpurepuu onenku:

3 Oaa — Bce 3aJjaHHsi KOHTPOJIBHOM PabOThI BHITOJIHEHBI BEPHO, HA BCE BOMPOCHI JIaHBI
IrPaMOTHBIC Pa3BEPHYTHIC OTBETHI.

2 Oajuta — 3aJjaHusT KOHTPOJIBHON pabOThI BBIOJHEHBI BEPHO, HE HA BCE BOMPOCH JaHbI
IrPaMOTHBIC Pa3BEPHYTHIC OTBETHI.

1 OGamn — KOHTpoONbHAasE paboOTa BBHIMOJIHEHA YAacTUYHO, HAa BOMPOCHI HET YETKO
c(hOpMYyIIMPOBAHHBIX OTBETOB.

MakcumanbHOE KOJIMYECTBO OAJIJIOB 32 KOHTPOJIbHYIO padoTy — 3 Oasa.

BapuaHTBI KOHTPOJIBHBIX PaGoT
(ns1 popmupoBanus kommerenuuu IK-2, ITK-3)

Bapuant 1
1. Knaccuduxanust o00beKTOB aHalIM3a M0 COCTAaBY U 110 arperaTHOMY COCTOSTHUIO.
2. BeiOop cxembl U MeTOa aHain3a OOBEKTA C YU4ETOM €ro KaueCTBEHHOI'O COCTaBa U
LIeJIM aHaJIM3a.

Bapuanr 2
1. Ot60p mpoOsI razos. Cocy bl st oTOopa mpod ra3os.
2. TpancnoptupoBka mpo6. OmmuOKH, CBsA3aHHBIE C TPAHCIOPTHUPOBKOHN BEIIECTB
Pa3IMYHOTO arperaTHOTO COCTOSTHHUSL.

BapuanT 3
1. XpaneHue razos.
2. KoHcepBanus ¥ XpaHeHHE TPOO KHUTKOCTEH.

Bapuant 4
1. Ocobennoct 0TO6Opa MPoO TBEPABIX MATEPHAIIOB.
2. O0mas xapakTeprucTHKa MaTePHAIIOB COCYJIOB JJIST PA3JIOKCHHSI.

Bapuanr 5
1. Mcrounuku ommobok rmpu oTOope npod TBEPAbIX MaTepHUasoB.
2. ®axTophl, BIUSIOIIAE HA CKOPOCTh pasioxeHus. CocoOBl YCTpaHEHWsT W ydeTa
O0TePb KOMIIOHEHTOB MPH MPOOOIIOITOTOBKE.

Bapuanr 6
1. Xumuueckne METObl Pa3IOKEeHHs ¢ yYaCTHeM XMMHUYECKHUX peakluil 0e3 M3MeHEeHUs
CTETIEHU OKUCIICHUSI.
2. OcoOEHHOCTH Pa3NIOKEHUSI OPTAHNIECKUX BEIIECTB.

Bapuaur 7
1. CnaBiieHHE €O MIEIOYHBIMHU U KUCJIOTHBIMU IUTABHIMU
2. OmmOKu, 00yCIIOBJICHHBIC B3aMMOICHCTBHEM BEIIECTBA ¢ MaTepHalioM cocya. Ootmast
XapaKTePUCTHKA MAaTEPUAIOB COCY/IOB IS PA3I0KEHHUS.

Bapuant 8
1. Okucnenuie KucIopoa0M U 030HOM. OTINYHE CYyXOT0 030JICHUS OT MUPOIU3A.



2. dakTophl, BIUAIONIME HAa CKOPOCTH pasznokeHHs. CrnocoObl yCTpaHEHHs M ydeTa
[O0TEPb KOMIIOHEHTOB IPH MPOOOIIOITOTOBKE.

Bapuant 9
1. Crioco6s1 0TOOpa MPod TBEPABIX BEIIECTB.
2. XpaHeHHue ra3oB.

Bapuant 10
1. Cioco6sI omy4YeHust CpeTHEH MPOOBI KUIKOCTEH.
2. OcHOBHBIE 3TaNBl 00PaOOTKN XUMUYECKUX MPOO.

Bomnpocsl k py0e:KHBIM aTTeCTALUAM
(st popmupoBanus komnerennuii [MK-2, ITK-3)

1. Knaccudukanus 00beKTOB XMMHUECKON IKCHEPTU3bl: MUHEPAILHOE ChIPhE; METAILIbI
U CIUIaBbl; HEOPTaHUYECKHE MaTepHaibl, BEIIECTBA OCOOON YMCTOTHI; OOBEKTHI OKpPYKAIOMICH
Cpellbl; OpPraHUYEeCKHe COSAMHEHUS, OMOJOTHYECKHE OOBEKTHI.

. [lepBuunast 06paboTKa U XpaHSHHE MTPOO, TO3UPYIOLTUE YCTPOUCTRA.

. OTOOp TOKCUYHBIX U PAIMOAKTUBHBIX TIPOO.

. Meronpl otbopa nmpod BOJBI.

. Bunel ipo0: pa3oBble, epuondecKue, peryispHble, CMEIIaHHbIe.

. Cnoco6s1 oTO60pa npood.

. OcHOBHBIE CTaIUU TPOOOIIOATOTOBKH.

. Bona B mpo6ax.

. OcHOBHBIE Ollepalliy rnepeBojia Npoosl B GopMy, YI0OHYIO IS aHATH3A.

10. PacTtBopeHue B pa3IM4HbBIX Cpelax: ACUCTBUE KHUCIOT U CMECEW KUCIIOT; CIIJIaBIICHHUE
CO IIEJIOYHBIMH U KUCJIIOTHBIMHU IUIaBHSMHU; CILJIABJIEHUE B IPUCYTCTBUHU OKUCIIUTENEH.

11. TIpobGomoAroToBKa OpPraHUYECKUX OOBEKTOB: MHUHEpATU3AIMs, CyXO0€ U MOKpPOE
030JIEHUE; OKHUCIUTEIIBHOE W BOCCTAHOBHUTEIBHOE PAa3JIOkKEHHUE, AECCTPYKIMS B 3aMKHYTOM
o0BemMe, TepMUUECKOE, JIEKTPUUECKOE U JIyueBOE BO3/ICHCTBHUE.

12. 3agaun KOMITJIEKCHOH nepepaboTKH MUHEPATbHOTO ChIPBSI.

13. OcobennocTH mpo6ooTOOpa U MPOOOIIOATOTOBKH MHHEPAITBHOTO CBHIPHSI.

14. OcHoBHblE CHOCOOBI pa3lOXKEHUS W aHAJIW3a CUJIMKATOB, TOPHBIX MOPOJ,
MOJIMMETAIITNYECKUX PYI.

15. KadyecTBeHHBIH U (ha30BbIN aHATIN3 CIOKHBIX OOBEKTOB.

16. ®usnueckue, TEIUIOPU3NHECKHE M XUMHUYECKHE CBOMCTBA YTIIEH.

17. Knaccudukanus yried mo 31€MEHTHOMY COCTaBy, IO BBIXOAY JIETyYMX U IO
TEIIOTBOPHOM CIIOCOOHOCTH.

18. Metobl onpeesieHns Biard B npoodax.

19. Onpenenenne Bo1opo1a, KHCIOPOA, a30Ta, KPEMHUS, YTIEpOo/ia, CEPhl, TaIOTEHOB.

20. Omnpenenenre XMMUYECKOT'O COCTaBa 30J1bl.

21. XapaKTepuCTUKN OCHOBHBIX KJIACCOB 3arpsi3HSIONINX BEIIECTB.

22. Tspkenble MeTayulbl, He(TSIHBIE U XJIOPUPOBAHHBIE YITIEBOJOPO/bI, PaIHMOAKTUBHBIC
BEIIECTBA.

23. IlonaTne 0 KCEHOOMOTHKAX, UX MPOUCXOXKJICHUH U CYILIECTBOBAHUHU B OKPY>KaroLIeH
cpene.

24. OCHOBHBIE HCTOYHUKU IOCTYIJICHUS 3arps3HSIOMIMX BEIIECTB B BOJHYIO Cpeny.
Crounsle Boabl. [IpoMbinieHHbIE CTOKH. ATMOC(EpHBIE BbINAICHUS.

25. OcoOEHHOCTH UCTOYHUKOB TOCTYIUIEHUS JUISl Pa3IMYHbIX KIJIACCOB.

26. 3arps3HEHHE BOJHBIX HCTOYHUKOB TpecHOW BOJbL. OTOOp TpoO HW3 OTKPBITOTO
BOJIOTOKA, U3 BOAOIPOBOJIA IPYHTOBBIX, aTMOC(HEPHBIX BO/I.

27. TpeboBaHusI K KOHCTPYKIHMSIM U YCTPOMCTBaM Jjisi 0TOopa mpob Bojkl. KoHcepBanus
U XpaHeHHe mpoo.

O©Ooo~NOoOOoThwWwN



28. CoBpemeHHass XMMHUS TOYB, ee cojepaHue U 3amayd. COCTaBHbIE YacTU MOYB.
Oco0eHHOCTH AJIEMEHTHOT0 cocTaBa mo4B. Da3oBbIil cOCTaB MOYB.

29. IlouBennslit pactBop. [lornoTurenbHas ciOCOOHOCTH MOYB.

30. Mounsiit ooMeH. EMKOCTh KAaTHOHHOTO U aHUOHHOTO OOMEHa.

31. Buapl noYBEeHHOH KHCIOTHOCTH. ['yMycoBO€ COCTOSIHUE TTOYB.

32. OTpunarenbHbIe IKOJIOTUYECKUE MOCIEACTBHSI IPUMEHEHUS yI00pEHHI: HAaKOIIEHUE
HUTPATOB B PACTCHHUSX, TOJKUCIICHUE, 3arPA3HEHUE MT0YB TSHKEIBIMU METAJIJIAMH.

33. Knaccudukanusa necTHUUIOB NO OOBEKTAM BO3JEHCTBUS M THILY XUMHYECKHX
COCIMHECHU.

34. OT60p poO MOYBHI ¥ UX XPAaHEHUE B 3aBUCHMOCTH OT 33/1a4 aHAJIHM3a.

35. TlomroroBka mMOYBBI K XHMMHUYECKOMY AaHAJIU3y: BOJHBIC, KHCIOTHBIC, COJIEBBIC
BBITSDKKH, MUHEPAJIN3allKs [T0YB, BbIIEJICHHE OPraHUYE€CKUX BEIIECTB.

36. BayoBblif aHaMM3 IOYB: ONpEAEICHWE THIPOCKONUYHON BOJBI, MOTEPh IPH
MPOKAMBAaHUU, OPraHUYECKOI0 yriepoa, a30Ta, KapOOHATHOCTH.

37. OmpeneneHne cocTaBa MHUHEPAIBHON YacTH TOYB, KATHOHOOOMEHHOH CIOCOOHOCTH
nouB. Onpe/eneHre MUKPOIJIEMEHTOB.

38. XuMu4ecKuil cOCTaB MUIMU. BENKW, JIMIUIGI, YTIIEBOIbI, BUTAMUHBI, MUHEPAJIbHBIC
BEIIIECTBA.

39. INumeskie 100aBKH.

40. ITpupoiHble TOKCUKAHTHI U 3arPSI3HUTEIH.

41. HopMupyemble MoKa3aTeNu MPU aHAIHM3€ MUIIEBIX MPOTYyKTOB.

42. Tlokazarenu 0€30MacHOCTH MHUIIEBBIX MPOAYKTOB, uX omnpenenenue. [1JIK Bpennbix
BEIIIECTB B MPOIYKTAX MUTAHHS.

43. O160p po6. OcOOEHHOCTH MOATOTOBKH MPOOBI MUIIEBBIX TPOAYKTOB K aHAIU3Y.

44. TlpuMeHeHHEe XUMHUYCCKUX U (PU3HKO-XUMHUYECKHX METOJIOB JUIsl aHAJIM3a THUIIEBHIX
HPOIYKTOB.

45. TlpuMeHeHue MUILIEBBIX A00aBOK, 00ECIEUMBAIOUIMX OpPraHOJIENTUYECKUE CBOWCTBA
MPOIYKTA.

46. IIpumeHeHne MUIIEBBIX J00ABOK, CIIOCOOCTBYIONIMX YBEIHUYCHHIO CPOKOB XPaHEHUS
IPOAYKTOB U HEOOXOUMBIX B TEXHOJOTHUECKOM IpoIiecce.

47. Onpenenenrie OCHOBHBIX KOMIIOHEHTOB (OEJIKOB, JKUPOB, YTIIEBOJIOB).

48. OmnpeneneHue TSHKENBIX METAIOB. HopMaTHBHBIE MaTepUalbl 10 aHAIHU3Y MHUIIEBHIX
MIPOTYKTOB.

49. TlpuMeHeHue TeHHO-MOAU(PUIIMPOBAHHBIX OPTaHU3MOB B MTPOYKTAX MUTAHMUS.

50. TurueHnyeckuii KOHTPOJL 3a TMHUIICBOW Tpoayknued, coxaepxameid ['MO.
3aKkoHOAATENFHOE PEryaupoBaHue co3fanHus u npuMeHeHus I MO mpu mpou3BOJACTBE MUIIEBBIX

IPOJYKTOB.

IpumepHbIe TeCTOBBIE 3a1aHUS
(nns1 popmupoBanus kommnerenuuii [K-2, ITK-3)

1. BanoBslii aHaTIN3 - KOMIUIEKC OIPEeNIEHUH, TO3BOJISIOMINX YCTAHOBUTH!
a) 2JIeMEHTapHBIN COCTaB;

0) (hazoBhIii cocTas;

B) MOJIEKYJIIPHBIN COCTaB;

T') BEIIECTBEHHBII COCTaB.

2. OnpenensonmMu pakTopaMu MpU BEIOOPE METOIMKH aHATH3a SBIISIFOTCS:
a) CoZiep’)KaHNe KOMIIOHCHTA,

0) n30MpaTenTbHOCTh METO/IA;

B) TOYHOCTB;

T') CTOUMOCTb;



1) BO3MOKHOCTh aBTOMATH3aIINH;
€) KBanu(duKanus rnepcoHaia.

3. Cnoco6 otrbopa nmpod 3aBUCHUT OT:

a) OT arperaTHOro0 COCTOSIHUS;

0) OT OIHOPOHOCTH aHATU3UPYEMOTO OOBEKTA;
B) OT pa3Mepa YacTHIl;

T') OT IPUPOIBI AHATH3UPYEMOTO BEIIECTBA;

1) OT KOHCTPYKLIUU MPOOOOTOOPHUKA;

€) OT JaBJICHHUS.

4. Cpennsis (mpeacTaBUTENIbHAS ) TPo0a:

a) 9acTh aHAIM3UPYEMOT0 O0BEKTa, CPETHUN COCTaB M CBOMCTBA KOTOPOH JTOJKHBI OBITh
UJICHTUYHBI BO BCEX OTHOIICHUSX CPEIHEMY COCTaBY M CBOWMCTBAM HCCIIEyeMOro 00BhEKTa,

0) mpo0a, B3siTast N3 CEPEIUHBI PEAKITMOHHON CMECH;

B) po0a, B3sTast U3 CpeAHEH yacTu TpyOOoIpoBoa.

5. AcniupaTop 3T10:

a) cocya st oT0opa nmpoo KUIKOCTH,

0) cocya 1ist oT60pa npoo rasos;

B) IpUOOP JJIs MOTJIOMICHUS! TOKCUYHBIX BEIIECTB;
T') CPEIICTBO UHIMBUTyaTbHOM 3aIUTHI.

6. ITo 06beMy 1 0 Macce OTOMPAIOT MPOOHI:
a) TETePOTCHHBIX KHUJIKOCTEH;

0) TOMOTE€HHBIX KUJIKOCTEH;

B) Ta30B.

7. Macca ripoObI py/Ibl TEM MEHBIIIE, YEM:

a) BBIIIIE Cpe/lHee COJIep>KaHue TOJIe3HOT0 KOMIIOHEHTa (MeTalia) B PYIIE;
0) HIDKE Cpe/IHee COJIEp’KaHKe MOJIE3HOT0 KOMITOHEHTa (MeTaia) B pye;
B) HE 3aBUCHUT OT COJEPKaHUS MOJIE3HOTO KOMIIOHEHTA B PY/IE.

8. IIpencraBnenHas Gopmyna:

g = Kd?
a) orpeJielleHne MUHUMAJIbHOW Macchl MPeICTaBUTEIbHOM MPOOHI;
0) onpezeneHne MaKCUMaJIbHON Macchl MPEJACTaBUTENbHOM MPOOHI;
B) popmyna Puuepnca-Ueuorra,
r) hopmyna JI.A. KpacHosa.

9. JImkBamus 510!

a) pacciavBaHHWe TIpH 3aTBEPJICHUU BCIIEJICTBHME pPAa3HBIX IUIOTHOCTEH OTIENBbHBIX
KOMIIOHEHTOB;

0) paccinauBaHue MaTepuaina Mo CTETNeHH AUCIIEPCHOCTH, IPOUCXOIAIIEe TIPU TepEBO3KeE,
TPSICKE W TEePEChINIKEe MaTepuaa;

B) XMMHYECKHE U3MEHEHUS TI0]] BO3ACHCTBUEM BHEIITHUX U BHYTPEHHHUX (DaKTOPOB;

T') IOTEPH B BUJE TBLIH.

10. Cerperarus:



a) paccllauBaHu€ IpH 3aTBEPACHUM BCIEACTBUE pa3HBIX IUIOTHOCTEH OTIEJIBHBIX
KOMIIOHEHTOB;

0) paccianBaHKe MaTepuaa 1o CTENEeHN TUCTIEPCHOCTH, MPOUCXOASIIEE IPU MEPEBO3KE,
TpPSICKE U MEPECHINKE MaTepuana;

B) XUMHUYECKHE U3MEHEHUS 1101 BO3CHCTBUEM BHEIIHUX U BHYTPEHHUX (haKTOPOB;

I') HOTEpU B BUJIE BUIH.

11. DTOT KpacuTenp KpaCHOIO IBETa MOIYYa0T U3 KOILIEHEIH:

a) alIKaHHUH

0) Kypkyma

B) KapMUH

12. Ora numieBas qo0aBKa 3anpenieHa s npuMeHenus B Poccuu:
a) E 182
0) E 121
B) E 300

13. KonnyecTBeHHOE OIIpEICIICHIE 3HAUCHUS OOIICH KECTKOCTH BOIBI OTHOCHTCS:
a) K METOIaM OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHOTO TUTPOBAHUS

0) K METO/1aM OCaJAUTEIHHOTO TUTPOBAHHS

B) K METOJIaM KOMIUICKCOHOMETPUYECKOTO THTPOBAHUS

14. Xumudeckuii aHau3 BKITIOYAET:
a) KaueCTBEHHBIN aHaIN3

0) PJIEMEHTHBIN aHAIN3

B) QyHKIIMOHAJIbHBIN aHAIIN3

15. KonmnvecTBeHHOE ONpe/IeIICHHe 3HAYSHUS 00IIel )KECTKOCTH BOJIBI OTHOCUTCS:

a) K METO/IaM OKUCJIMTEIbHO-BOCCTAHOBUTEIHHOTO TUTPOBAHUS

0) K METOJ1aM 0CaUTEILHOIO TUTPOBAHUS

B) K METOJIaM KOMILIEKCOHOMETPUUYECKOTO TUTPOBAHUS

IpomexyTOUHBIH KOHTPOJIb - UTOTOBAs OIICHKA 3HAHUHN CTYJIEHTA, OCYIIECTBIISETCS 110
HAKOMUTENIbHOM CHCTeME CYMMHpPOBAaHHUEM OaljioB, IMOJYYEHHBIX B TpOIlecce TEKYIIero u
PYOEKHOTO KOHTPOJISL.

®opma MPOMEKYTOUHOTO KOHTPOJIIS — 3aUeT.

[TpoBeneHue TEKyMero M MPOMEKYTOYHOTO KOHTPOJISI 110 JTUCIHUTIIMHE OCYIIECTBIISETCS
B cootBeTcTBUU ¢ [Tonoxenuem COI'Y.

BaaibHasi cTPYKTYpa OlleHKH

Makc. koi-Bo
®opMa KOHTPOJIA
0aJIoB

Texymas oneHka cTyieHTa B TedeHue 1-8 Hegesm, B TOM 4ucie: 20
- YCTHBIH OTBET/BBITIONHEHHE JIAOOPATOPHOU pabOThI 12
- pedepat/ npe3eHTaIHS 2
- KOHTPOJIbHAs paboTa 3
- yyacTHe B JIeJIOBOI Urpe 3
1-a pyOexHas arrecTanms (KOMIbIOTEpPHOE TECTHUPOBAHMNE) 15
Texymas onernka cryaenTa B Tedenue 10-17 Hegeau, B TOM yuclie: 20
- YCTHBIH OTBET/BBITIONHEHHE JIAOOPATOPHOU pabOTHI 12
- pedepar/ npe3eHTaIys 2
- KOHTpOJIbHast paboTa 3
- yJacTHe B JCJIIOBOM UTPE 3
2-51 py0e:kHas aTTecTanys (KOMIbIOTEPHOE TECTUPOBAHUE) 15

Htoro 70




Meroauka ¢popMupOBaHNs pe3yabTHPYIOLIEH OLIEHKHU

B xozie Teky1iero KoHTposs cTyzeHThl MoryT Hadpars 0 - 70 6auios:

1 1 pyOeKHASI ATTECTALMSI - MAKCHMAJILHO 35 0a/U10B; U3 HUX:

Ot 0 no 15 GamwroB (pyOekHas aTTecTalys) — TECTUPOBAHWE B IIEHTPE TECTUPOBAHMS
cory;

Or 0 no 20 GamioB (TeKyiias OIEHKA) — aKTHUBHAs paboTa 3a JaHHBIA TEpUOJ Ha
NPaKTHUECKUX/Ta00paTOPHBIX 3aHATHIX

2-91 pyOe:KHAS aTTEeCTAIMS — MAKCHMAJIBLHO 35 0a/1JIOB; M3 HUX:

Ot 0 1o 15 GamnoB (pyOexHas aTTecTanus) — TECTUPOBAHUE B LEHTPE TECTUPOBAHMUS
Ccory;

Or 0 no 20 GauioB (TeKymiasi OLIEHKA) — aKTHBHAs paboTa 3a JaHHBIA MepUoI Ha
NPaKTUIECKUX/Ta00paTOPHBIX 3aHATHSIX

[IpomeKyTOUHBINM KOHTPOJIb:

3a yCTHBIH OTBET Ha 9K3aMeHe/3a4yere cTyneHT noay4daet 0-30 6amtoB. PesynpTupyrommas
OIICHKA CKJIAJIBIBACTCS IO cyMMe 0ayuioB, HAOpAHHBIX B CEMECTPE U MOJyYEHHBIX Ha dK3aMCHE.

[lepecuer monmy4eHHON MUTOTOBOM CyMMBbI OQJIJIOB IO MPEIMETY B OICHKY MPOU3BOIUTCS
1O TIIKAJIE:

e «OoTJIIMUYHO» - 86-100 OaLIoB;

e «xopomioy» - 71-85 6annos;

® (yIOBJIETBOPHUTEIHHOY - 56-70 Oaos;

e «3ader» - 56-100 GaioB.

VY4eOHBIM IUIAHOM I10 ﬂaHHOﬁ JAUCHUIIIMHE ITPEAYCMOTPCH 3a4€CT.

Bomnpocsl Kk 3a4eTy M0 THCHUTIJIHHE
«XuMHYeCKast IKCIEPTH3A»
(nsist popmupoBanusi komnerenuuii IK-2, TTK-3)

1. Kpatkoe nmpeacTaBieHHe 0 XMMUYECKOM M MUHEPAJIbHOM COCTaBe 3E€MIIH.

2. Kimapku 311€MeHTOB.

3. 3agaun KOMIUIEKCHOM nepepaboTKH MUHEPAIBHOTO CHIPHSI.

4. OcobenHocTu mpo6ooTdopa U MPOoOONOATOTOBKH MUHEPAIHHOTO CHIPHSI.

5. OcHOBHBIE CIIOCOOBI PA3NOKEHHMsI M aHajdu3a CHJIMKATOB, TOPHBIX IOPOJA
MOJMMETAITHIECKUX PY/I.

6. dusnueckue, TemIoGuU3NUECKUe U XUMUYECKHE CBOMCTBA YIJIEH.

7. Iloka3zaTenu, KOHTPOIUPYEMbIEC P aHATU3E YIJIS U 30JIbI.

8. OOmras xapakTepUCTHKA 3a1acoB BOJbI HA 3emJie. 3arps3HEHHEe BOJHBIX MCTOUYHHKOB
MIPECHOM BO/IBI.

9. Metoast oTO0pa pod BOJIBL.

10. TpeGoBaHUs K KOHCTPYKITUSIM U YyCTPOMCTBAM Jjist 0TOOpa mpoo BOJIBI.

11. OcoGeHHOCTH 371eMEHTHOr0 cocTaBa oyB. [IpoGiiema 3arpsi3HeHUS TOYB.

12. TloaroToBKa MOYBbI K XUMUUYECKOMY aHAJIU3Y.

13.XuMHUeCKUil COCTaB IIUIIH.

14. HopmupyeMble oka3aTenau Ipyu aHAJIA3€ MUIIEBBIX IPOIYKTOB.

15.CnocoObl mony4deHus cpeaHen mpoObl JKUAKOCTEH.

16. OcobeHHOCTH 0TOOPA TPOO TBEPIBIX MATEPHUAIOB.

17. Vctounuku ommbOK nmpu 0T60pe Mpod TBEpABIX MaTEpHAIIOB.

18. IIpo6onoaroropka. OCHOBHBIEC CTAHH TPOOOITOATOTOBKH.

19. Bona B mpobax.

20. ®usnueckue crnocoObl Pa3IoKEeHUSI BEIIECTB.



21. XuMudeckrue METO bl PA3IOKEHHSI C yYaCTUEM XUMHUYECKUX peakIuii 0e3 n3MeHEHHs
CTETEHH OKUCIICHHUS.

22. CrnaBiieHUE €O UIETOYHBIMU U KUCIOTHBIMH TUTABHSAMU.

23. Paznoxenue okuciaeHrueM. CriocoObl MPOBEICHUS PA3I0KEHUS, TOCY/A.

24. OxuceHne KUCIOPOIOM U 030HOM.

25. Otnuyue cyxoro 030JeHHs OT TUPOIIH3a.

26. MeToapl pa3iokeHus: BoccTaHoBIeHneM. OObEKThI aHAIN3a, TIOCY/a.

27. OcOOEHHOCTH Pa3IOKEHHS OPTaHUYECKUX BEIICCTB.

28. ®axTOpbl, BIUSIONIME HAa CKOPOCTh pasznokeHus. CrocoObl yCTpaHeHHS U ydeTa
MOTEePh KOMIIOHEHTOB IPHU MPOOOIOITOTOBKE.

29. Omubku, 00yCIOBIEHHBIC B3aMMOICHCTBIEM BEIIECTBA C MATEPHAIIOM COCY/IA.

30. OO0mw1as xapakTepUCTUKa MaTEPUAIOB COCYIOB JIJISl Pa3IOKEHUS.

31. ®axTopsl, ONpEACSIONINe MUHUMAIBHYIO HAJIS)KHYIO MAacCy IpOOBI.

32. Crioco0Ob1 0TOOpa MpoO TBEP/IBIX BEIIECTB.

33. OcHOBHBIE ATaIbl 00Pa0OTKH XMMHUYECKHX TPOO.

34. IlepBuyHas 00paboTka u xpaneHue npoo. Jlozupyroine ycTpoicTaa.

35. KoncepBanus u xpaneHue mpoo sKUKOCTEH.

36. TpancopTupoBKa mpoo.

37. OmmOKu, CBS3aHHBIE C TPAHCIOPTHPOBKOW BEIIECTB pPAa3IMYHOTO AarperaTHoro
COCTOSTHUSI.

38. XuMuueckuii cocTaB MUILIH.

39. Hopmupyemble oka3aTesy Py aHaIu3€ MHUILEBbIX MPOIYKTOB.

40. IIpuMeHeHNe TUIIEBHIX 100aBOK, 00ECTIEUYMBAIOIINX OPTaHOJICNTHYECKUE CBOMCTBA
MPOIYKTA.

41. TlpuMeHeHue MUIIEBBIX J00ABOK, CIIOCOOCTBYIONIMX YBEIHMUYCHHIO CPOKOB XPaHECHUS
IPOAYKTOB U HEOOXOUMBIX B TEXHOJIOTHUECKOM IpoIiecce.

42. OnpenerneHre OCHOBHBIX KOMIIOHEHTOB (O€JIKOB, )KUPOB, YTIIEBOJIOB).

43. OnpezneneHue TsOKENbIX MeTaioB. HopMaTHBHBIE MaTepHaibl 110 aHAJIN3Y MHUILEBBIX
MIPOTYKTOB.

44. TIpuMeHeHne reHHO-MOAU(DUIUPOBAaHHBIX OPraHU3MOB B ITPOAYKTaX MUTAHUS.

45. TurueHndeckuil KOHTPOJL 3a THUIIEBOM mpoaykiuel, coaepxkame [MO.
3aKkoHOJAaTeIbHOE peryaupoBaHue co3fanus U npumeHenus MO npu nmpou3BOICTBE MUILEBBIX
MIPOTYKTOB.

3ayer. Kputepuu ¢gopmMupoBanus oleHOK

XapakTepucTuKa 0TBETa Bbanasbl
JlaH MOJHBIN, pa3BEepHYTHI OTBET HA MOCTABJIEHHBIE BOIIPOCHI, ITOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 00 O0OBEKTe, NPOSABIAIOMIASACST B
CBOOOIHOM ONEPUPOBAHUM MOHSITUSIMH, YMEHUH BBIACIUTH CYIIECTBEHHBIE
U HECYLIECTBCHHBIE €ro IPU3HAKW, IPUYMHHO-CIECACTBEHHBIC CBS3HU.
3HaHue 00 00BEKTE IEMOHCTPUPYETCS Ha (DOHE TTOHMMAHUS €T0 B CHCTEME
JAHHOM HayKH M MEXIMCUUIUIMHApHBIX cBsized. OTBeT popMynupyercs B
TEPMUHAX  HAYKHM, M3JI0)KEH  JIMTEPATYpPHBIM  SI3BIKOM,  JIOTMYEH,
JIOKa3aTeJIeH, JEMOHCTPUPYET aBTOPCKYIO MO3UIIMIO CTYICHTA.
JlaH TIOJIHBIM, Pa3BEpPHYTHIM OTBET Ha IOCTABJIICHHBIE BOIIPOCHI, MIOKA3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUI 00 00BEKTE, J0KA3aTENbHO PACKPBITHI
OCHOBHBIE IT0JIOXKEHHSI TEMBI; B OTBETE IIPOCIIEKUBAETCS YETKAsI CTPYKTYpa,
JIOTHYECKasl MOCIIEI0BATEIbHOCTh, OTPAKAOIAsl CYIIHOCTh PACKPBIBAEMBIX 21-25
MOHATUH, Teopui, sBICHUH. 3HaHHE 00 OOBEKTE IEMOHCTpUpYETCS Ha
(oHE NMOHMMaHUS €ro B CHUCTEME JAAHHOW HAYKH U MEXIUCLUIUIMHAPHBIX
cBsi3ei. OTBET U3J10KEH JIMTEPATYPHBIM SI3bIKOM B TEPMHHAX Hayku. Moryt

26-30




OBITH JOMYIICHBI HEAOYETHI B ONPENCICHUW TIOHITHH, HCIpPaBICHHBIE
CTYJICHTOM CaMOCTOSTEJIbHO B MPOIIECCE OTBETA.

Z[aH HOJ'IHBII\/'I, paSBepHYTBIﬁ OTBCT Ha IMOCTaBJICHHBLIC BOIIPOCKHI, ITOKAa3aHO
YMCHHUC BBLACIWUTL CYHICCTBCHHBIC KW  HCCYHICCTBCHHBLIC [IPU3HAKH,
IMIPUYNHHO-CJIICACTBCHHBIC CBA3H. OTBeT 4eTKO CTPYKTYpUPOBAH, JIOTUYCH,
H3JI0KCH B TCPMHHAX HAYKH. OI[HaKO JOMMYIICHBI HC3HAYUTCIIbHBIC
OIIMOKH HJIH HCOOYCThI, MHCIPABJICHHBIC CTYACHTOM C IIOMOIIBIO
«HABOJAIIUX)» BOIPOCOB MPCIIOAaBaTCIIA.

16-20

Jlan DONHBIM, HO HENOCTAaTOYHO IIOCJICIOBATCIIBHBI  OTBET Ha
IIOCTaBJICHHBIE BOIPOCHl, HO IPHU O3TOM II0Ka3aHO YMEHHE BBIICIUTH
CYLICCTBCHHBIE M HECYIIECTBEHHBIC NIPU3HAKU U IPUYUHHO-CIICACTBEHHBIE
cBsi3u. OTBET JIOTMYEH M HU3JIOXKEH B TEPMHUHAX Hayku. Moryrt ObITH
JonyuieHsl 1-2 omuOKu B ONpPEAEICHUHM OCHOBHBIX HOHSATHM, KOTOpbIE
CTYJICHT 3aTPYAHSETCS UCIIPABUTh CAMOCTOSITENIBHO.

11-15

JlaH HEZOCTAaTOYHO NOJIHBIM M HEJNOCTATOYHO PAa3BEpHYTHIA OTBET. Jloruka
U TOCJIEN0BAaTEIIbHOCTh H3JIOKEHHS HUMEIT HapyleHus. JlomyiieHsl
OLIMOKM B PACKpBITUM IMOHATHH, ynoTpeOieHnn TepMuHOB. CTyNEHT He
CIOCOOEH CaMOCTOSITENIbHO BBIACIUTh CYIIECTBEHHbIC U HECYILECTBEHHBIE
NpPU3HAKKW W [PUYUMHHO-CIEACTBEHHbIE  CBSI3U. CTyOeHT  MOXeET
KOHKPETU3UPOBaTh OOOOIIEHHbIE 3HaHUSA, J0Ka3aB Ha MpUMEpax HX
OCHOBHBIC IIOJIOKEHUSI TOJIBKO C IIOMOLIBbIO Ipenopaasarend. PedeBoe
oopmieHue TpedyeT NonpaBoK, KOPPEKIHH.

06-10

JlaH HENoOJIHBIM OTBET, NPEACTABIISIOMINNA COO0M pa3pO3HEHHbIE 3HAHUSI 110
TeMe BONpOca C CYLIECTBEHHbIMH OIIMOKAMH B  OIpEJeJICHUSX.
[TpucyTcTBYIOT parMeHTapHOCTh, HEMIOTUIHOCTD U3NOXKeHHUS. CTyIeHT He
OCO3HAEeT CBSA3b JJAHHOT'O MOHATHS, TEOPUH, SBJICHUS C APYTUMHU 00BEKTaMH
JUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3AUs U JTOKA3aTEIbHOCTh
n3noxenusa. Pedyb HerpamoTrHas. JIONMOJHUTENBHBIE U YTOYHSIOLIUE
BOIIPOCHI MPENOJABATEN HE NMPUBOAAT K KOPPEKLIMHA OTBETA CTYACHTA HE
TOJIBKO Ha IIOCTABJIEHHBIN BOIIPOC, HO ¥ HA IPYrUe BONPOCHI TUCIMUILIMHBIL.

03-05

He IMMOJIYYCHBI OTBCTEI 11O 0a30BEIM BOIIpoCaM OVCHUIIIIMHBI.

0

IToxa3zarenu u KPUHTEPHUHA OLICHUBAHUA KOMIIeTEeHLIUil Ha PA3JTUYHBIX 3Tanax ux

(opMupoBaHUsl, ONMUCAHHE IIKAJ OLIEHUBAHUSA

YpoBeHb chOPMUPOBAHHOCTH KOMIIETCHIMH

«MuHIMAaJbLHBIH «MuHHMAJIbHBIHA «Cpennni «BbIcOKkui
YPOBE€Hb He JOCTUTHYT)» YPOBEHb) YPOBEHb) YPOBEHb)
(menee 55 6as710B) (56-70 6a10B) (71-85 6as10B) (86-100 6an10B)
KomnereHnmumn He | Komnerenmun Komnerenmnumn Komnerennum
c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(OpMHUPOBAHBI.
3HaHus otrcytcTBYI0T, | ChopmupoBansl 6a30BbIe | 3HAHUS 3HaHus TBEPIBIE,
YMEHUS, W HaBBIKM HE | CTPYKTYPhI 3HAaHUH. OOIINpHEIE, apryMeHTUPOBaHHBIE,
chopMUpOBaHBI. YMennst (parmMeHTapHbBI | CHCTEMHBIC. BCECTOPOHHHE.
u HOCAT | YMeHUs HOCAT | YMeHUs YCHEIIHO
PENPOTYKTUBHBIN PENPOTYKTUBHBIN MIPUMEHSIOTCS K
XapakTep. XapakTep, pELIeHUIO KakK
JemoHCcTpHpyeTcst MIPUMEHSIOTCS K | THIIOBBIX, TaK H
HHU3KHAH YPOBEHb | PEILICHUIO TUMOBBIX | HECTAHJAPTHBIX
CaMOCTOSITEIILHOCTH 3aJaHUH. TBOPYECKUX 3aTaHUM.




MPaKTUYECKOro HaBbIKa. | JlemoHcTpupyercs | JlemoHcTpupyercs
JIOCTaTOYHBIN BBICOKHH YPOBEHb
YpOBEHb CaMOCTOSITENTbHOCTH,
CaMOCTOSITEJIBHOCT | BBICOKAs
u YCTOMYMBOIO | aJalTUBHOCTH
[IPAKTUYECKOIO IIPAKTUYECKOT O
HaBBIKA. HaBbIKa
Onucanue KpUuTepreB OLlEHUBAHNS
OO0yuaromuiicst OOyuarommiicst OO6yuaromuiics OO6yuarommiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET:
- CYUIECTBEHHbIE MPOOENbI | - 3HAHUS TEOPETUYECKOrO | - 3HaHUE u|- riryookue,
B 3HaHUAX  y4eOHOro | Marepuana; [IOHMMAaHUE BCECTOPOHHUE u
MaTepuana; - HETMOJIHBIE OTBEThl HAa | OCHOBHBIX apryMeHTHPOBAHHbI
- JIOTIYCKal0TCs | OCHOBHbBIE BOIIPOCHI, | BOIIPOCOB e 3HAHUS
MPUHILIUIIAATIBHBIC OIIUOKY | OMIMOKH B OTBETE, | KOHTPOJIUPYEMOTO | IPOrPAMMHOTO
P OTBETE HAa OCHOBHBIE | HEJJOCTATOYHOE o0bema MaTepuaia;
BOIPOCHI ounera, | TOHUMaHue CYIITHOCTHU | MIPOTrPAMMHOTO - MOJIHOE
OTCYTCTBYET 3HAaHUE U | U3JIara€MbIX BOIIPOCOB; MaTepuania; [IOHUMaHHE
MOHUMAaHUe OCHOBHBIX | - HEyBEpEHHBIE U | - TBEpAbIE 3HAHUS | CYIIHOCTH u
MOHSITUN U KaTerOpuii; HETOYHBIE  OTBETHl  Ha | TEOPETUUYECKOTO B3alMOCBS3U
- HETIOHUMaHHUE CYIIHOCTH | JOTOJHUTEIbHbBIC MaTepuana. paccMaTpuBaeMBbIX
JIOTIOJTHUTEIbHBIX BOIIPOCHI; -CII0COOHOCTb IIPOLIECCOB u
BOIIPOCOB B paMKax | - HEJ0CTATOYHOE | YCTAaHABIMUBATh U | SBIICHUH, TOYHOE
3a/laHuil Ousera; BJIQJICHUE  JINTEPATypOH, | OOBSICHATH  CBSI3b | 3HAHHME  OCHOBHBIX
- OTCYTCTBHE YMEHUS | PEKOMEHIOBaHHOU MPAKTUKU U | IOHATHH B paMKax
BBITIOJIHATH TPAKTUYECKUE | TPOTrPAMMOA TEOpUH, BBIABIATH | 00CYKIa€MBIX
3a/1aHMS, JUCUUTLIAHBI; MIPOTUBOPEYUS, 3a/1aHMI;
pelyCMOTPEHHbIE - yMeHue 0e3 TpyObIX | mpoOIEeMbI u|- CIIOCOOHOCTh
IPOrpaMMOit 91115 () pemarb | TEeHACHIIMU YCTaHaBIIMBATh u
JUCHUTLTAHBI; MPAKTUYECKHE  3aJlaHus, | pa3BUTHS; OOBSACHATH CBSI3b
- OTCYTCTBHE TOTOBHOCTHU | KOTOpBIE CleNyeT | - TpaBWIbHBIE U | IPAKTUKHU U TEOPHH;
(ctocob6HOCTH) K | BBIIIOJHHUTb. KOHKpETHbIE, 0e3 | - JIOTUYECKH
JUCKYCCUU M HH3KYIO rpyObIX  OMHMOOK, | Mocae10BaTeNbHbIE,
CTENeHb KOHTAaKTHOCTH. OTBETHI Ha | CoJIepKaTeNbHBbIE,
MIOCTaBJICHHBIE KOHKPETHBIE u
BOIIPOCHI; HCYEpIbIBAIOIINE
- YMEHHME pelmaTh | OTBETBl  Ha  BCE
MPaKTUYECKHE 3aJaHusA  Oujiera, a
3a/laHusl, KOTOpPBIE | TaKkKe
clenyer JIOTIOJTHUTEIIbHBIE
BBITIOJIHUTD; BOIIPOCHI
- BJIaJICHUE | DK3aMEHATOpa;
OCHOBHOM - yYMEHHE pelarh
JUTEPATypOH, [IPAKTUYECKUE
PEKOMEHJIOBAaHHOM | 3a/1aHMS;
POrpaMMoit - cB00OOIHOE
JUCUUTLTAHBI; WCIIONBb30BAaHUE B
- HaJIMYue | OTBETaX Ha BOIPOCHI
COOCTBEHHOI MaTepHaoB
000CHOBaHHON PEKOMEHIOBAHHOM
MMO3ULIUU 10 | OCHOBHOM 31
00CyK1TaeMbIM JIOTIOJTHUTEIHHON




BOTIPOCAM. JUTEPATYPHI.
Bo3MoxHBI
HE3HAYUTEIILHBIC
OTOBOPKH u
HETOYHOCTH B
PacKpbITUU
OTJIEIIbHBIX
MOJI0KEHU I
BOIIPOCOB  OmMIIeTAa,
MPUCYTCTBYET
HEYBEPCHHOCTh B
OTBETax Ha 3a4eTe

Onenka Onenka Onenka Onenka
«He 3a4eT» «3a4er» «3a4eT» «3avder»

9. YueOHO-MeTOAHYeCKOe U MH(OPMAIITUOHHOE 00ecTieyeHHue U CIIUTIIHHbI

@) HOpMamueHvle 0OKYMeHmbl
1. Texuuueckuii permament TP TC 021/2011 «O 6e30macHOCTH MUIEBON MPOTYKIHI,
npussThil Pemennem Komuccun TamoxeHnHoro coros3a oT 9 nexadbpsa 2011 r. Ne 880. Pexum
nocrymna: http://www.consultant.ru/
2. @enepanpHblii  3akoH «O  CaHUTAPHO-IMUJIECMHOJIOTHYCCKOM  OJaronoiydyuu
HaceneHus» ot 30.03.1999 N 52-®3 [OnekrpoHHslii pecypc]. - Pexum pgocryna:
http://www.consultant.ru/document/cons_doc_LAW 22481

0) ocnoenasa rumepamypa

3. HpyroB 0.C. IlpoGomoaroroBka B OSKOJOTHYECKOM aHAIHM3e: MPAKTHUYECKOE
pykoBoAcTBO. 3-¢ u3n gom.u nepepad. / FO.C. [dpyros, A.A. Poaun — «bunowm. Jlabopatopust
3HAHUN, 2009 - 855 c. ISBN:978-5-94774-764-5.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3168

4. Xandpuna I1.JI. Ananu3 MuHepanbHOro chlpbsi: yueOHoe mocobue / I1.JI. Xanduna;
KemepoBckuii rocynapcTBeHHbli yHuBepcuteT. - Kemeposo, 2014. - 72c.

5. HpyroB 10.C. Ananu3 3arps3HEHHON TOYBHI M OMACHBIX OTXOJIOB: MPAKTHUYECKOE
PYKOBOACTBO. 2-€ u3j., nepepad. u nomn./ FO.C. Ipyros, A.A. Ponun — «bunom. JlaGoparopus
3HAHUN, 2011-. 469 C ISBN:978-5-9963-0372-4.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3165

6. be3omacHOCTh MPOIOBOILCTBEHHOTO CHIPhsI M MPOJIYKTOB MUTAHUS: YaeOHOe mocodue /
A.Jl. lumutpues, I'.O. Exxoga, . A. Iumutpues, H.B. XypacpkuHa; Kazanckmit

HallMOHAIBHBIM HCCIEAOBATENbCKUNA TeXHOJMOTUUecKuii yHuBepcuteT. — Kazanb: Kazanckuii
Hay4HO-UCClIeIoBaTeNbCckuil Texnonorndeckuii yausepceutetr (KHUTY), 2016. — 188 c. : cxem.,
TalI., U — Pexum JOCTYyTIA: o MOATMHCKE. —

URL: http://biblioclub.ru/index.php?page=book&id=500477. — Bubmuorp.: c. 164-165. — ISBN
978-5-7882-1923-3. — TekcT: 2J1eKTPOHHBIN.

7. be3onacHOCTh TPOIOBOJIBCTBEHHOTO CHIPhS M POAYKTOB MUTAHUsA: YaeOHOe mocoodue /
A. 1. lumutpues, I'.O. ExxoBa, J.A. lumutpues, H.B. XypacpkuHa; Kazanckmit

HallMOHAJIBHBIA MCCIEA0BATEIbCKUN TEXHOJOTHYEeCKUd yHuBepcutTeT. — Kazanb: Kazanckuit
HAY4YHO-HUCCIIEI0BAaTEIbCKUN TexHomornueckuii yausepcurer (KHUTY), 2016. — 188 c.: cxem.,
TabI., WL — Pexum JOCTyMa: o TIOJTITHICKE. -

URL: http://biblioclub.ru/index.php?page=book&id=500477. — bubmmorp.: c. 164-165. — ISBN
978-5-7882-1923-3. — TekcT: 3MeKTPOHHBIN.
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8. Ilo3usikoBckuii, B.M. ['urueHnuecKre OCHOBBLI IHUTAHHUS: KaueCTBO M 0OE30MacCHOCTH

nuiieBbix npoaykToB / B.M. Ilo3HsikoBckuid. — 5-¢ wm3m., ucmp. u gomn. — HoBocuOupck:
Cubupckoe yHUBEpPCHTETCKOE U3naTenbeTBo, 2007. — 456 c.: Tabn., cxeM. — ([Iuranue npakTuka
TEXHOJIOTHSI THUTMEHAa KayeCcTBO O€30MacHOCTh). — PexuM [ocTyma: 1O TOMANMHUCKE. —

URL: http://biblioclub.ru/index.php?page=book&id=57348. — ISBN 5-94087-777-X; 978-5-
94087-777-6. — TeKkcT: 2IEKTPOHHBIH.

6) OononHumenbHaa 1umepamypa

9. 3akpeBckuii, B.B. be3onacHOCTp MNHIIEBBIX MNPOAYKTOB U OHOJIOTMYECKH
aKTUBHBIX 100aBOK K nuiie. [IpakTuueckoe pyKoBOJICTBO MO CAHUTAPHO-IHIEMUOIOTUYECKOMY
Ha/3opy: yuebHoe nocobue / B.B. 3akpesckuii. — Cankr-Ilerepoypr: TMOP/I, 2004. — 280 c.

10. ®wusuyeckue W XUMHYECKHE OCHOBBI  HAHOTEXHOJIOTHH. [DJIEKTPOHHBIM
pecypc]/Pambumu H. I'., bepeskun A.B. - M.: DU3MATIIUT. - 2009.

11. Xpomarorpadus: yueonuk / B. FO. KontoxoB. — Caunkt-IlerepOypr: Jlanb, 2012.1 —
222 c. : wn. — (YaeOHuKY 11 By30B, CrienualibHas Jureparypa) .— bubmuorp.: ¢. 218-220 . —
ISBN 978-5-8114-1333-1.

12. Meroasl TONyYEHUS W WCCICIOBAHWS HAHOMATEPUAIOB W  HAHOCTPYKTYpP
[Onextponnsiii  pecypc]/E.J. Muuna. - M BMHOM,  2013. —  No2:
http://cyberleninka.ru/article/n/fiziko-himicheskie-metody-v-biologii#ixzz4JdB5GHOf.

2) coepemenHble npogheccuonanvHvle 6a3vl OAHHLIX, UHPOPMAYUOHHBIE CRPABOYHDLE
cucmembl, 371eKMPOHHbIE 00pa306amenbHble pecypchbl

OOecnieueH  JOCTYyll K  COBPEMEHHBIM  INpo(ecCHOHANbHBIM  0a3aM  JaHHBIX,
WH(POPMALIMOHHBIM CIIPABOYHBIM M TOMCKOBBEIM cHCTeMaM (TpeOyeTcst perucTpamus B
o6ubmuoreke COI'Y):

1. OmnextpoHHas Oubnmoreka paucceprauuu u asropedepatroB PI'b (OB PI'b)
(https://dvs.rsl.ru).

2. OBC «YuuBepcurerckas oudaunoreka online» (https://biblioclub.ru).

3. OBC «Hayunas snekrponHas 6ubnaunoreka eLibrary.ru» (http://elibrary.ru.).

4. VYwuusepcaibhHas 0a3 mannbix East View (https://dlib.eastview.com). Jlorun:
Khetagurov; [Tapons: Khetagurov.

5. OBC «KoHcybTaHT cTyaeHTay. http://www.studentlibrary.ru.

6. ObC «tOpaiiT» - oOpa3oBaTenbHas cpella, BKIIOYAIOIIas BUPTYyaJbHbIN YNTAIBHBIN 321
y4eOHHKOB U y4eOHBIX TOCOOMI OT aBTOPOB M3 BEAYIIMX BY30B Poccuu 1o BceM HalpaBICHUSIM
u crieruansHocTaM (Www.biblio-online.ru).

7. Uudopmarimonno-mpaBoBoii moptan «I"apant» (http://www.garant.ru/).

8. CnpaBounast npaBoBas cuctema KoncyneranT [Tiroc (http://www.consultant.ru/).

9._http://vsegost.com/ - NudopmannoHHbie ClIpaBOYHbIE CUCTEMBI. ba3za HOpMAaTHBHOMN
nokymeHntaruu buonmoreka OCTos. CBoOomHbI qocTyn on-line.

10. https://docs.eaeunion.org/ru-ru - IIpaBoBoii moprtan EBpasuiickoro s5KOHOMHYECKOTO
coroza. CBoOoHBIN ocTyn on-line.

11. http://www.rospotrebnadzor.ru - T'ocynapcrBeHHbI HHDOPMAMOHHBIH pecypc B
cdepe 3auThl IpaB NOTpeOuTENei.

12. WudopmManmoHHO-TIONCKOBBIE CHCTeMBbI areHTCTB «busHec-kapta», 3A0 «ACY-
Nmiynsey», «POCCHMCKUN TI'e€HEpaJbHBIA PETUCTP IIPOU3BOAMUTENIEH TOBAPOB U YCIyD»,
«He3aBucumbie MPOU3BOIUTENTN TOBapOB U yciyr Poccuny, «Peructp PAV-TIpeccy.

10. MaTepuajibHO-TeXHHYECKOE OCHALICHUE JUCITUIIMHBI

[TpoBeneHue NEKIMOHHBIX 3aHATHH 1O TUCHUIUIMHE OCyIIecTBisercs B kabuHere Ne 606
(YK Ne 7, PCO — Ananms, r. BmamukaBka3, yn. Baryruna, a. 44 - 46), ocHameHHOTO
000pyIOBaHUEM: TPENOJABATEIBCKUI CTON; CTYJ; CTOJBI OOYYaloLIUXCs; CTYyJbs; Kadenpa;
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KJIacCHas JOCKa, MyJIbTUMEIMMHBIN KOMILIEKC (TIPOEKTOp, SKpaH), HOYTOYK, KOJOHKH, Kadenpa,
3eKTpoHHas Kadeapa ¢ MUKPO()OHOM, a TaKkKe MPOrpaMMHBIM 00ecIieueHUEM.

[TpoBenenue n1abOPaTOPHBIX 3aHATUH MO JUCIUILIMHE OCYILECTBIIETCS B KaOuHeTe Ne
609b JlaGopaTopusi aHATMTHYECKOWM XUMHH M (U3UKO-XMMHYECKHX METOJIOB aHajau3a s
NPOBE/ICHUS 3aHATUI CEeMUHAPCKOT0 THIIA, JIJAOOPATOPHBIX 3aHATUH, KypCOBOTO MPOSKTUPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX DPA0OT), TPYIIOBBIX M HHAWBHUIYAJTbHBIX KOHCYJIbTALMMA, a TaKXke
camocTrosTenbHON pabotel oOywarommxcs (YK Ne 7, PCO — Ananus, r. BnaagukaBkas, yiI.
Baryruna, 1. 44 - 46), ocHamieHHas 00opynoBaHreM: MyJIbTUMEIUHHBIA MTPOCKTOP C IKPAHOM
OPTOMA projector DX 327 u Dxkpan View Star 75"- 1 mr. Komnsiotep PDC-
E2160/1024MB/80GB HDD + Monutop Benq TFT 17" FP 71G — 1 mT. ¢ mporpaMMHBIM
o0ecrieyeHneM, BBIXOJOM B CeTh VHTEpHET M JOCTYNOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
obpazoBarenbHyto cpeny COI'Y

[Tporpammuoe obecmedenne: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox;
Google Chrome; Kaspersky Free; Cucrema TectupoBanus Sunrav WEB Class (beccpounoe
[10); Ilporpammuoe oOecrneueHue s pedakTUpoBaHus Xumuyeckux (opmyn Isis Draw
(becrutatnoe I10); KoHCynbTaHT IUTIOC; NEMOHCTPAIMOHHBIC W Yy4EOHO-HATIISTHBIC MOCOOHS
(Buaeomnpe3eHTaIus).

JIaboparopHoe obopymoBaHue: BeitsokHOM mkad- 1 mr. AxBaguctmmistop «13-25»- 1
mt. Becol ananutnueckne «SHINKO HT 84CE» - 2 mr. Hedenomerp «HOM»-1 mt. Ileus
mydenbHas «[IM-8» - 1 mrt. biaok aBromaruueckoro tutpoBanus «bAT»-1 mrt. Kongykromerp
«OQxcneptr -002-6H» -lmt. pH-merp-mumummBonsT™MeTp «pH-150MU»-2 mir. JlaGopaTtopHbiit
nonomep «M-510»-1 mr. Peppaxkromerp «MIP®-454» - 1mt. Memanka marautHast «[19-6110» ¢
nonorpeBom-2 mt. Crnekrpodoromerp «I13-5400YDx»-1 mr. dotomerp (POTOINEKTpUUSCKUN
«KDK-2»-1 mr. Doromerp dotoanekrpuueckuii «KOK-3»- 1 mr. MUKpOCKon OMHOKYIISIPHBIN
"Muxmen-1"- 1 mt. Becsl nabGoparopubie snektpoHHble «EK-300» - 1 mr. AHanuzarop
«®moopar 02-2M» - 1 mr Hentpudyra «OIIH -3» — 1 mr. bans Boasnas- 1 mT. Bechbl
nabopatopubsle nperusuonHele «ET-300» -1 mr. Illkad cymwmnsseiii «SNOL» -1 mrT.
MuxkpommugoBanbhbiii  craHok-1 mT. CereBoil BcTpaxuBarenb- 1 mr. Mukpockon
metayutorpaduueckuii- 1 mr. Mukpockon MPG-5- 1 mt. Mukpockon «IIOJIAM»- 1 mrt.
[Torenmmomerp P-307- 1 mt. Becst «CAS»- 1 mt. Tepmocrat TC/120 CITY- 1 wr. LHentpudyra
OIIH -3- 1 mr.

[IpoBenenne TecTUpPOBaHMS M CaMOCTOSTENbHas paboTa CTYJEHTOB IO JAMCLHUILIMHE
ocymiectBisieTcsi B kommnbeiorepHoM kmacce (YK Ne 7, PCO — Ananus, r. BnagukaBkas, yiI.
Baryruna, . 44-46), ocHameHHOro  OOOpYJOBaHHEM:  MPENOJaBaTEIbCKHIA  CTOJ,
IPEenoJIaBaTeIbCKUIl CTyJ, CTOJBl O0YYarOUXCs, CTYJbs, KJIACCHAs JO0CKA, MYJIbTUMEIUHHBIN
KOMIUIEKC (IpoekTop, 3kpaH), kojoHku, [IK mnpemopaBatens, IIK oOyuaromuxcs, a Takxke
POTrPaMMHBIM 00€CTIeYEeHHEM.

CocTtaB JMIEH3HOHHOT0 ¥ CBOOOHO PACIIPOCTPAHSIEMOr0 MPOrPAMMHOI0 o0ecneyeHnst

Ne HaumenoBanue Ne norosopa(siuueH3ust) Crpana
n/n NPOU3BOAUTE/Ib
1 Windows 10 Enterprise Ne 4100072800 Microsoft | CIIA
' Products (MPSA) ot 04.2016r
5 Windows 10 Pro for | No 4100072800 Microsoft | CIIIA
' Workstations Products (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft | CIIIA
' Products (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft | CILIA

Products (MPSA) ot 04.2016r




5 Windows 8 Enterprise Ne 4100072800 Microsoft | CIIIA
' Products (MPSA) or 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft | CILIA
' Products (MPSA) or 04.2016r
; Windows 7 Enterprise Ne 4100072800 Microsoft | CIIIA
' Products (MPSA) or 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft | CILIA
' Products (MPSA) or 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft | CIIA
' Products (MPSA) or 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft | CIIA
' Products (MPSA) or 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
12 Cucrema TtectupoBanmsi Sunrav | Ne468  or  03.12.2013  WII | Poccust
' WEB Class Cynrarynun P.T.(6eccpouno)
[Tporpammuoe obecriedenne 1C: | No  CJI/108 ot  29.08.2017 | Poccus
13 [Ipenmpusitue. byxranrepckuit | (MakcUMyM-codT) GeccpodHO
' Vyer. TunoBas koHpurypauus 8
ceTeBas Bepcus
Cucrema KOMIBIOTEpHOH | JIMIeH3us FSF/Debian
14. Bepctkr MikTex (CBoGomHOE POTPaMMHOE
obecnieueHne) (6eCCpovHO)
15. Kasperksy Endpoint Security J10 22.01.2024 Poccus
[TporpammHoe oOecnieuenue anst | CBoOogHOE nporpammuoe | CIIIA
16. PEIaKTHPOBaHUSI  XHMHUYECKUX | obecreueHue(0eccpoaHo)
dopmyi Isis Draw
Cuctema moncka TEKCTOBBIX | Ned576-1 oT 17.01.2022 | Poccust
17. 3aMMCTBOBAaHUIM (metictButenen mo 31.12.2022r) ¢
«AHtunnaruar.BY3» 3AO0 «AnTu-Ilnarunar»
[Tporpammuoe obecriedenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
18. [Mpeanpusitue 8.3 VYmpasienue | «MakcuMmym»(0ecCpoUdHO)
TOPTOBJIEN
[TporpammHoOe obecnieuenue | NeCJI./  Nel26., 01.07.2020r. | Poccus
19 1C:3apnunara u kanapsl | «<MAKCUMYM-
' roc.yupexJIeHus8
CODT» GeccpouHO
20 [TporpammHuoe obecnieuenne | NeCJl/76 01.03.2017r. | Poccus
' 1C:6r0mKeT. «MakcumyM-codt» (6eccpoyHo)
ABTOMaTH3upOBaHHasA cucreMa | CBUAETEILCTBO o | Cory
«Ynupasnenue —/lekanar bPC» rOCYJapCTBEHHON  perucTpanuu
21. IIPOrpaMMBbl TUISL OBM
Ne2015611830 oT
06.02.2015r.(6eccpouHno)
[Iporpamma mns OBM  «bank | Pazpabotka cory | cory
BOIIPOCOB ISt KOHTpoJsl | CBUIETENBCTBO 0
3HaHUI» TOCYJapCTBEHHOH  PETUCTPAIUH
22.
IIPOrpPaMMBbI TSt O9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouHo)
23. KoncynpranT+ Poccus




IInagsr Ne8867, oT 14.01.2022r. | Poccus
24. (14.01.2022r. mo 13.01.2023r.)
000 JIMMHC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
25. N,A.CepreeBuu
Tex.mon. 07.04.2022
26. «["anakTuka ot 14.03.2022r (mpumepHas nata) | Poccus
27. BricsCAD Bricys NV, 10 03.11.2021r Benbrus
28 Cisco Webex - Cucrema | OO0 Aiicrek morosop Ne J[67- | CIIIA
' MIPOBEJICHNUS] BEOMHAPOB. 2021 ot 03.08.2021 - 03.08.2022r
DIRECTUM RX - Cucrema | OOO T'amaktuka UT morosop Ne | Poccust
29. AIIEKTPOHHOTO 120320/11/A oT
JIOKYMEHTO00O0pOTa 14.03.2022(npumepHasi 1ata)
30 VYenyrn cBa3u (noctyn k cetu | OOO Ankom Ne AL-0044 ot | Poccus
' MHTEPHET) 01.02.2022r -31.12.2022r
31. AutoCAD CIOA
32 MOODLE becmiatHoe poccuiickoe CIIA (becrutatHOE
' POCCHIICKOE)
33. VEEAM [IBeitnapust
«["anaktuka PY3» Jlunensus 6eccpoyunas Poccusa
34. Tex.compoBoxaeHne oT
14.03.2022 r
Jlnunbiii kabuneT abutrypuenta | JIumensus 6eccpodnas Poccus
35. Tex.conmpoBoXaeHNE oT
14.03.2022
JInunbii kabunert | Jlunensus Geccpounas Poccus
36. CTyAeHTa/COTPpYAHUKA Tex.compoBoxacHHE oT
14.03.2022 r
DeKTpOoHHas oubmmoteka | https://dvs.rsl.ru Poccus
37. qucceprauu U aBTopedeparoB | Tpebyercs perucTpanus B
PI'b(OB/] PT'B) 6ubmmnoreke COI'Y
OBbC"YHuBepCUTETCKAS https://biblioclub.ru Poccus
38 6ubmmorexka ONLINE" Tpebyerca  peructpauus B
' 6ubmnoreke COI'Y
ObC «Hayunas osnektponHnas | http://elibrary.ru. Poccust
39 6ubnuoreka eLibrary.ru» Tpebyercs perucrpanus B
' 6ubmmoreke COI'Y
40 VYuuBepcanpHas 0a3  gaHHbIX | https://dlib.eastview.com CIIA
' East View
OBbC «KoncynbranT crymenta» | http://www.studentlibrary.ru Poccus
CryneHueckas anektponHas | TpeOGyercs perucrparms B
O6ubimoTeka 1Mo MeaunuHCcKoMy | ombmuorexke COI'Y
41. u bapmarieBTHUECKOMY
oOpa3oBaHHWIO, a TaKxke TI0
€CTECTBEHHBIM U TOYHBIM
HayKaM B IIEJIOM.
3BC «tOpaiiT» - | www.biblio-online.ru Poccus
oOpazoBarenbHas cpena, | Tpebyercs perucTpanms B
42. o
BKJIIOUAIOLIast BUPTyanbHbIN | Oubnuoreke COI'Y

YUTAJIbHBIN 3a1 Y4eOHUKOB U



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

y4eOHBIX TIOCOOMH OT aBTOPOB
13 Beaymmx By30B Poccun mo

BCEM HaIpaBJICHUSIM U

CHEHUATBHOCTSIM
43. KOII (nomeH Ha ssHAeKCe) OecrutatHoe Poccus
44, Pycl'apn OecruraTHoe Poccus
45, ViPNet Poccust




