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BBEJIEHUE
Jucnunimza «XuMusi» OCBauBaeTcs CTyJleHTaMu B TeueHue 144 vacoB. YacTh 3TOro BpeMeHH
(109 w4ac) oTBOAMTCS Ha CaMOCTOSITCIbHYIO, MM BHEAYJIUTOPHYIO, paOOTy CTYIEHTOB, JApyras 4acTh
(8,0 waca) — sTo ayautopHbie (OpMBI PabOThI (JICKIIMOHHBIC W JIAOOPATOPHBIC 3aHITHS), KOTOPHIE
OpPraHMU3yI0TCSA HEMOCPEACTBEHHO MPEI0IaBaTesIeM.

JlaGopaTopHoe 3aHATHE SBISICTCS BakHeHIner ¢opMol ycBoeHusl 3HaHUWA. O4YEBUIAHBI TPHU
CTPYKTYpHBIE €T0 YacTH: IpeaBapsionias (MOATOTOBKA K 3aHATHIO), HEMOCPEICTBEHHO cama paboTa
(BBIIOJIHEHNE TPAKTUYECKOW YacTH) W 3aBeplIaroiias 4acTh (paboTa CTYAEHTOB IO YCTPaHEHHUIO
O0OHApYKUBIIMXCS MPOOEIIOB B 3HAHUSX ).

JlaboparopHoe 3aHSTHE SIBJISIETCS CPECTBOM MPOBEPKH 3HAHMI, OTPAOOTKU MPAKTUUYECKUX HABBIKOB
M0 JUCHUTUTHHE. BrImonHss mabopaTopHylo paboTy, CIIyIIaTeNd JOJDKHBI TI0Ka3aTh YMEHHUE BBIICITHTD
OCHOBHBIE TIOJIOKCHHUS, U3YUUTh UX JIEHCTBHE HA MPAKTHKE, a TAKXKE JeNIaTh NPAKTUYECKH 3HAUYUMbBIC
BBIBOJIBI 3 TEOPETHUECKUX MOJIOKEHHA.

Ko Bcem nabopaTopHBIM 3aHATHUSM JIaH MepeueHb Hanboliee BaKHBIX BOMPOCOB, HEOOXOIUMBIX IS
YCBOGHUS, a TaKkKe MPHUBEIEH CIHCOK OCHOBHOW M JOMOJHUTEIBHON JTUTEPaTyphbl, HEOOXOAUMON s
U3YYEHHUS.

Jnst BBIMONTHEHNS Tab0paTOpHO paboThl HEOOXOAMMO BECTH KOHCIEKT B OTIENBHON TeTpaju. Takoii
KOHCIIEKT MOKET OBITh B (hOpMeE TIJIaHa C OMUCAHUE 1IeTHU PA0OThl, OCHOBHBIX MaTepPUAaIoB U 000pyI0BaHUS,
AKCTIEPUMEHTA U BHIBOJIA.

Ecnu cnymarens He BBHIIOJHWI Ja00paTOPHYIO pabOTy MM MPOMYCTUI €ro MO KaKo-TO MpUYrHE
(B ToM umucne W mo OOJE€3HM), OH O0si3aH BO BHEYPOUHOE BpeMsi OTpadOTaTh €€ OTYUTAThCS Tepen
mpernojaBaTesieM, BeAyIUM 3aHaTue B rpyiie. [Ipy BOSHUKHOBEHUH TPYIHOCTEH MPU W3YYEHHUH Kypca,
HEOOXOIUMO TIOCETUTh KOHCYJIBTAIMIO TPENoJaBaTeNsi, BEAYyIIEro 3aHSATHS, B COOTBETCTBUU C
rpadUKOM KOHCYJIbTAIMA, KOTOPBIH HMMeeTcs Ha Kadeape  TEXHOJOTHH MPOIYyKTOB MHUTAHHS U

TOBAPOBEJCHHUS.



JlaGoparopuasi padora Ne 1
Tema: Kiiaccbl HeOpraHm4ecKnx coeuHeHuil

Ilenn Da60mbl: HSy‘-II/ITB XUMHYECKHE CBOICTBA OCHOBHBIX M KHCJIOTHBIX OKCHJIOB M IIOJYy4YaCMbIX U3

HUX THUAPOKCHUIOB, HAYUUTHCA IIUCATb YPABHCHUA peaKuHﬁ B MOJICKYJIIPHOM W HWOHHOM BHIC,
IIOJIY4YCHHUE U CBOMCTBaA aM(bOTepHOl"O THAPOKCHUA, ITOJIYYCHHUE HEPACTBOPUMBIX B BOAC OCHOBaHHI.

Dopmupyemuvie komnemenuuu: OIIK-1

Teopemuueckasa uacmp: B XuMuu Bce MHOrooOpa3ue HEOPraHMYECKUX BEUIECTB: MIPUHATO Pa3ieisaTh

Ha [ABC TIpynInibl — IPOCTBIC H CJIOXKHBIC. HpOCTLIC BCIICCTBA MNOAPA3ACIIAOTCA Ha MCETAJIbl H
HEMeTalllIbl. A CJIOJKHBIE — Ha IMPOU3BOJHBIC OT IMPOCTLIX, 06pa3OBaHHBIe IMIYTEM HX BSaHMOHeﬁCTBHX C
KHUCJIOPpOAOM, BOI[OfI H MCXKIY c000Ii. 3Ty KJIaCCH(bI/IKaL[I/IIO HCOpPraHN4YCCKUX BEIICCTB B BUJAC CXCMBEI

n300paXkaroT CICIYIOIINM 00pa3oM:

['l[‘l!pl'ﬂl[l[‘l('fl{ll(' Beecrea
Y 1

[]pDCTbIE' BeMeCTBA Cloansie BOIECTRA
v ' ' : Y 1
Meraaaw Hemeraaae Orenam OcnoBanns Kuncaorni Coan
( warpmii { cepa , xaop, Ca0, 80, || NaOH, KOH, | | 1ICI, 11,50, ,| | KC1, Na] ICO,,
we e ) KHEIOpO ) co Fe( OH ]2 H“n[}_; MgOHCI

OKCHBI (oxucibl) - ClIOXKHBIE BELIECTBA, COCTOAINIME U3 JABYX AJIEMEHTOB, OJHMM H3 KOTOPBIX
SBIISIETCS KUCIIOPOJ B CTENEHHW OKUCIICHHWS, paBHOH -2. OOmas ¢opmyna moboro okcuaa - 3X0y'2.
Pasnuuaror coneobpasyromnue (ocHoBubie: Li,O, CaO, MgO ,FeO; amdpotepusie: ZnO, Al,03, SnO,,
Cry03, Fey03; kucnmornsie: By03 , SO3 , CO,y P20s Mn;0O7) u neconeobpasyromue: N,O, NO, CO
OKCHJIbl. DJIEMEHTHI C MIEPEMEHHON CTENeHbIO OKHUCIIEHUs 00pa3yloT HECKOJIbKO oKkcu10B (MnO, MnO»,
Mn,0O7, NO, N0z, NO;, N2,Os). B BeiciieM okcujie, Kak MpPaBHIO, dJIEMEHT HAXOJUTCS B CTEIICHU
OKHCIICHUS, paBHOM HOMepy rpymnmnbl. [10 coBpeMeHHOW MEXIyHapOJIHOW HOMEHKJIAType Ha3BaHHUS
OKCHJIOB COCTABIISIOT CJIEIYIOUIMM O00pa3oM: CJIOBO «OKCH», Jlajlee PYCCKOEe Ha3BaHHE 3JEMEHTa B
POJUTENIHHOM MaJIeXke, CTENeHb OKUCIeHUs deMeHTa (eciau oHa nepemenHa). Hanpumep: FeO — okenp
xene3a (I1), P,Os — okenn dpochopa (V).

OCHOBAHMS — cnoxxHbIe BEIIECTBA, B KOTOPBIX HA ATOM METAJIJIa MPUXOJUTCS OJHA UM HECKOJIBKO
runpokcorpynn OH'. Crenenb OKUCIEHHsI aTOMOB MeTailia 00bIuHO +1, +2 (pexxe +3). O6mmas dpopmyna
ocHoBanuii Me(OH)y, rme X — 4YHMCIO THIPOKCOIpyNN — KHUCIOTHOCTH ocHoBaHus. (MeOH -
onnokuciotHoe, Me(OH); — nByxkucnoraoe , Me(OH)3; — TpeXKHCIIOTHOE OCHOBAHHUE).

Hazpanust ocHOBaHUSIM JAIOT CIIEIYIOIIUM 00pa3oM: «THJIPOKCHI», 3aTEM PYCCKOE Ha3BaHHME METaslia B
POIIUTENBHOM TMaJeKe, a B CKOOKaX PUMCKUMH ITUGPaMU — CTETICHb OKHCIICHUS, €CITH OHA TepEeMEHHasl.

Hanpumep: KOH —ruapoxcua kanus, Ni(OH); — ruapokcua aukemns(1l).



KHNCJIOTBI - cnoxxHble BenecTBa, MOJIEKYJIbI KOTOPBIX COCTOSIT U3 OJJHOTO MJIM HECKOJIBKMX aTOMOB
BOJIOpO/a M KHCIOTHOTO ocTaTrka. CocTaB KUCIOT MOXKET OBITh BhIpakeH o01ien dhopmymnoit HxA, rae A
— KHCJIOTHBIA OCTaTOK. ATOMBI BOJIOpOJIa B KHCJIOTaX CIIOCOOHBI 3aMENIaThCsl MM OOMEHHMBATHCS Ha
aTOMBI METAJJIOB, IIPU ATOM 00pa3yIOTCS COJIH.

Ecnu kucnora copepkuT OJIMH TaKOH aToM BOJIOpoJa, TO 3TO ogHoocHOBHas kuciora (HCI - comnsnas,
HNO3 - azornas, HCIO - xnopuoBatucras, CH3COOH - ykcychas), nBa atoma Bojaopoaa -
IBYXOCHOBHBIE KucnoTel: H,SO, — cepnas, H,S - cepoBomopomnas; Tpu atoma BoOAOpoaa -
tpexocHoBHbIe: H3PO, — oprodocdopnas, H3ASO4 — opTOMBIIIBSIKOBASL.

B 3aBucHMOCTH OT cocTaBa KHCJIOTHOT'O OCTaTKa KHCIIOTHI MOAPa3AeisitoT Ha Oeckuciopomnbie (HsS,
HBr, HI) u xucnoponconepxkamme (H3PO4, HSO3, HoCrO4). B Monekynax KuCIOpOACOAEpKAIIAX
KHCJIOT aTOMBI BOJIOPOJA CBSI3aHBI Yepe3 KUCIOpOoX C HeHTpanbHbIM aromoM: H — O — O. Ha3Banus
OECKHCIOPOAHBIX KHCIOT OOpa3yroTCsi M3 KOPHS PYCCKOTO Ha3BaHHMA HEMETalla, COCAMHUTEILHOU
TJIACHOW -0- | cinoBa «BogopomHas» (H,S — cepoBomoponmnas). HasBanusi KHCIOpOJCOAEpKAIIAM
KHCJIOTaM JalT TaK: eClid HeMmeTall (peXe MeTaul), BXOJSIIMHA B COCTaB KHCIOTHOTO OCTaTKa,
HAXOJUTCS B BBICHICH CTENCHH OKHCJICHHUS, TO K KOPHIO PYCCKOTO HAa3BaHUS AJIEMEHTA J0OABISIOT
cybduKChl -1-, -e6-, WK -06- U nanee okoHuanue -asg- (H2SO,4 — cepuas, HoCrO4 - xpomoBsas). Ecnu
CTENCHb OKHCJCHHS IIEHTPAJIBHOTO aromMa HIKe, TO wucrnonbdyercs cypoukc -ucm- (HSOz —
cepuuctasi). Ecnu nemertann oOpasyeT psan KUCIOT, HCHONB3YIOT U Apyrue cypdukcer (HCIO —
xnopHosamucmasi, HC10; — xnopucmas, HC103 — xnopuosamast, HClO4 — x10pnas).

COJIM — HOHHBIE COEIUHEHUS, COCTOAIIUE M3 KAaTHOHOB METAJUIOB (WJIM aMMOHHS) M AHHOHOB
KHCJIOTHBIX OCTaTKoOB. JI10OYyI0 COJIb MOXXHO paccMaTpuBaTh KakK MPOIYKT PEaKIUH HEHTpan3aiuu
OCHOBaHUS KHCIOTOH. B 3aBUCMMOCTH OT TOTO, B KAKOM COOTHOILIEHUH B3SITHl KHCIOTa U OCHOBaHHE,
noJy4aroTcs conu: cpednue (ZnSO4, MJCly) — npoaykT mosIHO#M HEHTpaTU3aud OCHOBAHHS KHCIOTOM,
kucnvre (NaHCO3, KH,PO,4) — npu u3osiTke kucioTsl, ochosHble (CUOHCI, AIOHSO,) — npu u30bITKE
ocHoBaHus. Ha3BaHus cosiell M0 MEXIyHApOJIHON HOMEHKJIAType 00pa3yloT U3 JBYX CJIOB: Ha3BaHMS
aHMOHA KUCJIOTHI B UMEHUTEIBHOM TaJIeKe M KaTHOHA METaula B POJUTENLHOM C YKa3aHUEM CTEeTeHH
ero OKHCIICHHs, €CJIM OHA TepeMeHHas, puMckoi nugpoii B ckodkax. Hanpumep: Crz(SO4); — cynbdar
xpoma (III), AlICl;3 — xmopun amomunusa. Ha3Banusi KucibIX cojielt 0Opa3yloT 100aBlieHHEM CIllOBa
2uopo- WM oueuopo- (B 3aBUCUMOCTH OT YHCIIa aTOMOB Bojopoja B ruapoanuone): Ca(HCOs), —
runpokapOonar kaiabuusa, NaHoPOy4 - aurunpodocdar natpus. Ha3Banust OCHOBHBIX cojieil 0Opa3yroT
n00aBlIeHUEM CJIoBa ecudpokco- wim oueuopokco- . (AIOH)Cl, — ruapokcoxyiopua aaroMUHUS,
[Cr(OH),].SO4 - nuruapokcocynsdat xpoma(Ill).

Obopyoosanue u mamepuaivl:




PeaxTuBbl, HEOOXOMMBIE JJIs1 JAHHOW pabOTHI, BHICTABIAIOT HA TOJIKK JJaOOpaTOpHBIX CTONOB. Pemkue
PEaKTUBBI, KOHIICHTPUPOBAHHBIC KUCIOTHI W MIENOYM, Maxydue BellecTBa (HAIpHMEp, CEpOBOIOPO,
OpoMHasi BoJa U Ap.) XPaHAIT B BBITSHKHOM IKady.

OcHoBHasi XUMHYECKasi MOcy1a: MPOOUPKH (B IUTATHUBE), KOJObI, XUMHUECKHE CTAKaHbI IMOCIIE PAOOTHI
TIIATEIbHO BBIMBITH; BECHl C PA3HOBECOM, NPHUOOPHI, HCIOJIb3yeMas Uil TPOBEACHUS OTAEIBHBIX
71a00paTOPHBIX paboT, BBIAACTCA M CAACTCS YUCTast JJAOOPAHTY.

Texnuka bezonacnocmu npu_8blNOJIHEHUN J1A00PANODHOU_Padombl:

-aKKypaTHO 00paIaThCsi CO CTEKISTHHONH XMMHYECKOH MOCYI0i. OCTaTKU pa3OUTOlN MOCYAbl yOHpaTh C
IIOMOIIBIO COBKA U IIETKU,;

-Bce paboThl, CBA3aHHBIE C BBIJCJICHUEM SIOBUTHIX, JETYYUX M HENPUATHONAXHYIIMX BELIECTB,
MIPOBOJIUTH B BHITSDKHOM IIKaQy;

-IIpU OTIPECIICHUM 3araxa BEIIECTB OTBEPCTHE cocyla JAepkKaTh Ha paccrosHuu 25-30 cM OT nuIa,
HaNpaBisist K cebe CTPYIO ra3a MoCTyNaTeIbHBIMH JBH)KCHUSIMH JIAJIOHH OT OTBEPCTHS K JIHILY;

-IpY HAJIMBAHWU PEAKTUBOB HE HAKJIOHATHCA HAJ COCYIOM BO HM30eKaHHME MONafaHus OpbI3r WIK
YaCTUI] HA JIMLIO UM OAEXKAY. IIPU pa30aBICHUH KOHIIEHTPUPOBAHHBIX KHCIIOT BIMBATh KUCIOTY B BOAY,
HO HE Ha000poT;

-TIpY HarpeBaHUM MPOOUPKHU HE JEPKaTh €€ OTBEPCTHEM K ceOe MM B CTOPOHY COCe/Ia. HE HAKIIOHATHCS
Ha/l HarpeBaeMoi KHJIKOCTbIO BO M30€XKaHKe MOoNalaHus e€ Ha JIULO, PyKH WIH OJIEXKIY;

-ropsiude MpeaMeTbl MOXHO CTaBHThb TOJIBKO Ha acOECTOBBIM KapTOH, acOECTHMPOBAHHYIO CETKY WU
APYTYIO CHEIHATIBHYIO TIOJICTaBKY,

-HEeJb3S TI0JIB30BATHCS DIEKTPONPUOOPaMH 0€3 COOTBETCTBYIOIIEr0 MHCTPYKTAXa. MIPH BKIFOYCHUHU UX B
CeTb HeJb3sl IePKaThCsl 3a METAIIIMUECKUE MPeAMETHI (TpYOBl, KpaHbl  T.I1.). 3allpeliaeTcsi BKI0YATh U
BBIKJIIOYATh 3JIEKTPONPUOOPHl MOKPBIMH pPYKaMH, a TaKkKe I0Jb30BAThCA HEHUCIPABHBIMU WU
MMEIOIIMMH OTOJIEHHBIE TIPOBOA TPUOOPaMH;

-3apelaeTcsl MPUHUMATh MUILY B XUMUYECKOH 1a00paTopuu U MUTh BOAY U3 Ja0OPATOPHOM MOCY/BI. -
-KaTeropHUeCKH 3arperaeTcs npooboBaTh peakTHUBBI Ha BKYC;

-IpH TOMAJaHUM Ha JIMLO WIM PYKH OpBI3r KOHIIEHTPUPOBAHHBIX KHUCJIOT IOCJIE CMBIBaHUS BOJOU
MIPOMBITH CIa0BIM PAaCTBOPOM COJIBL. IIENOYH CIEAYEeT CMBIBAaTh 1O TE€X MOpP, MOKA y4acTOK KOXH, Ha
KOTOPBIH OHa TIOMala, He MepecTaHeT ObITh CKOJB3KUM; 3aTeM IPOMBITH CIIA0BIM PAacTBOPOM YKCYCHOM
KHUCJIOTHl U HAJIOXKUTh TOBSA3KY W3 BaTbl, CMOUEHHON 3%-HbIM pacTBOpPOM IepMaHraHata Kaimus (U3
anTeyky B TabopaHTCKOU Kadeapsl);

-110 OKOHYaHWH PAa0OTHI BHIKIIIOUUTH U3 CETH BCE AJIEKTPOIIPHOOPHI, MEPEKPHITh TI0Jjauy T'a3a U BOJBI B
nmabopaTopuro U yoparh pabodee MecTo;

-000 BCEX HECYACTHBIX CIydasX HEMEJIEHHO COOOIIaTh MpenojaBaTeso Wil JabopaHTy.

Ilpakmuueckasa uacmo:




OmnbIT Nel. KucinoTHO-0CHOBHEIE CBOMCTBA OKCHUIOB

PactBopuTe B BOsEe B OAHOW MPOOMPKE OKCHJ KaJbIHMs, B IPYrol - JUOKCHJ yriepoja. B mepByro
npobupKy no6aBbTe mENnoTky nopomka CaO, 2-3 M JUCTUITUPOBAHHOM BOIBI M B30odTaiiTe. Bo
BTOPYIO MPOOUPKY € 3-5 MJI AMCTHILTUPOBAHHOM BobI nporryctute Tok CO; 3 OaisioHa WM anmapara
Kumna. B kaxnayro npoOupky nobaBpre 2-3 Kauid JlakMyca M IO IIBETY HMHAMKATOpa ONpEIENUTe
XapakTep MOJy4eHHOro pactBopa. CrenaiTe BbIBOJ O KHCIOTHO-OCHOBHBIX CBOMCTBAX JaHHBIX OKCHIIOB
U IONY4YEHHBIX TIuApokcuaoB. Hammmure ypaBHeHus peakumii. HMccnmenyiite B3auMOIEHCTBHE
pacTBOPEHHBIX THAPOKCUIOB IPYT € APYTOM U C paCTBOPOM CEPHOU KHCIIOTHI.

OnbIT Ne2. KucioTHO-OCHOBHBIE CBOMCTBA TMAPOKCHIOB

K pactBopam coseit NiSO4 u Na,SiOz (2-3 M) mobaBeTe Takoe ke koaudecTBo ménoun (NaOH) u
kuciotel (HCI). Ilpu BeImajgeHnu OCagkoB TPYAHOPACTBOPHUMBIX THAPOKCHUIOB HUKENS U KPEMHHUS
YCTAaHOBUTE HUX KHUCIOTHO-OCHOBHBbIE cBoWcTBa, mpubaBiss k ocaakam HCl wu NaOH. Hanumwure
YpaBHEHHUs peakuil B MOJIEKYJIIPHOM U HOHHOM BUJE.

OnbiT Ne3. [Tonydenue u cBoiicTBa aM(pOTEpHOT0 THAPOKCUIA

B npoOupky Hazneiite 2-3 Mi pacTBopa XJIOpHUIa XpoMa WM XJIOpUAA allOMUHMS (110 BBIOOpPY) M IO
KarsiM nipubasisiite pactBop ménoun (NaOH wmmm KOH) no oOpazoBanust ycTOMYMBOTO Ocajka.
Pa3znenute ocafok Ha Be NPOOUPKU: B OJHY NPUIIEUTE PacTBOP IIEIOUYH, B IPYTYIO - paCTBOP KUCIIOTHI
710 pacTBOpeHHUs ocazika. CrenaiTe BbIBOJ, COCTaBbTE YPABHEHUS PEAKIU.

OnbiT Ne4. [TonydyeHne HEpacTBOPUMBIX B BOIE OCHOBAHUM

B otnenpHBIE TpoOHpPKU HaelTe mo 2-3 MJI pacTBOPOB XJIOPHAA KeJe3a, cyibdaTa Meau U cyibdara
Maraus. [lpuneiite B kaxayro mpoOUpPKyY Mo KarissM pacTBop wménoun. CocTaBbTe ypaBHEHUS peakLui,
OTMETBTE IIBET BBINABIINX OCAJKOB.

OnpiT NeS. KrciioTHO-0CHOBHBIE CBOMCTBA COJIEN

A. CpoiicTBa KuCioN conu. [ momydeHust KMCIIOM CONMM HCIOJIb3YHTE pacTBOP TMIPOKCHIA KabIUs
iy Oapus U AMoKcu yriepoja. Kakoi u3 yka3aHHBIX peaKTUBOB CIIEyeT B3sATh B U30bITKE? OOpaTuTe
BHUMaHME Ha TO, YTO Npu npomyckaHuu Toka CO; yepe3 pacTBOp I'MJIPOKCHAA BHaudane oOpasyercs
0CaJIOK CPEJHEHN COJM, KOTOPBIM NpU AaJbHEHIIEM MPOIYCKaHUU AUOKCHIA YIJIEpOJia PACTBOPSIETCS U
MEePEXOUT B PaCTBOPUMBIN THApokapOoHar. CocTaBbTe ypaBHEHHsS peakmuid. Yem HyXHO
nozencTBoBaTh Ha ruapokapOonar (pactsopoM HCl nnm NaOH), utoObl mepeBecTu ero CHoBa B 0CaJIoK
cpenHei conu?

B. CBoiictBa 0cHOBHO# cosn. [t mosydyeHHst OCHOBHOW COJIM MCHOJB3YWTE pacTBOp cyibdaTa Meau,
nobapisisi K HeMy o KaruisiM pactBop NaOH u mepemerinBas colnep:kuMoe MPOOUPKH CTEKJISIHHON
nanoukoid. [Ipu HemoctaTke mEnoun oOpazyeTcs OcagoK OCHOBHOTO cynbdara Mmenu. Kakoro mpera

9TOT O0CaJO0K, U KaKOB COCTaB conu? HpI/I JanbHEHIIeM HpI/I6aBJ'ICHI/II/I IEI0YH U3MEHSETCS IIBET OCajKa



(Ha kako#?) B cBsA3M C oOpazoBaHueM ruapokcuaa. CoctaBbTe ypaBHEeHHsI peakiuid. OT4ér 1Mo
nmabopaTopHoi paboTe opopMHUTE HA IBYX Pa3BEPHYTHIX JUCTAX TETpaan (JJTAOOpaTOPHOTO KypHAIIA).

Tpebosanua Kk ohopmaenuro 1a60pamopHou padbomol U OMuUemy:

1.BeimonHeHne 1a0OpaTopHBIX pabOT CONMPOBOXKIAIOT 3amMcsiAMU B JabopaTopHOM >KypHane. Ha
TUTYJIBHOM JIMCTE J1a0OpaTOPHOrO >KypHaja JOJDKHBI OBITH IMPEICTaBJICHBI: Ha3BaHHE YHUBEPCHUTETA,
(baMuIKs 1 MHUIUANBI YJallerocsi, HoMep Kypca U rpymibl, y4eOHbIH roj.

2.0T4eT 0 BBINOJIHEHHOH Ta00paTOpHOI paboTe JOKEH COIEPIKATh CICTYIOIINE CBEICHMS:

*HOMEp paboTHI U €€ Ha3BaHUE;

*J1aTy BBINIOJHEHUS pabOThI;

*IICJIb paOOTHI;

*000pyI0BaHNE M MaTEpHAIIbI;

*KpaTKOE TEOPETUYECKOE OIMCAHNE;

*HOMEp M Ha3BaHUE OIbITA,;

*KpaTKoe OMHCaHUE X0a paboThl C yKa3aHUEM YCJIOBHIA IPOBE/ICHUS OIIbITA;

*PUCYHKH U CXEMbI UCTIOJIB3YEMBIX MPUOOPOB;

*Ha0JIFOICHMS,

*ypaBHEHUS NMPOTEKAIOUINX PEaKIHii;

*pacy€Thl, TAOIHIIBI, TPAPUKH;

*BBIBO/IBI.

3.JIabopaTopHBIii )KypHaI HYy>KHO BECTH YHCTO U aKKYPaTHO, 3aIIMCH JOJDKHBI OBITh JAKOHUYHBIMH.
4.014éT 0 IpoBeAEHHON paboTe MPOBEPSIET U MOANUCHIBAET MIPENOJaBATENb.

5K cmaue 3au€ra mo nmabopaTOpHOMY NPAKTUKYMY JOMYCKAIOTCS CTYICHTHI, BBHIMOJIHHUBIINE H
MOMMNKCABIINE y TPENnojaBaress Bce JOMAIlHUE MU JIa0opaTOpHBIE padOThI, CHABIINE KOJUIOKBHYMBI,
aKTHUBHO y4acTBOBABIIKE B pab0OTe CEMHHAPOB.

6.CTyneHThl, TOTYYHBIIUE 3a4€T TIO JIAOOPATOPHOMY MPAKTUKYMY, JOITYCKAIOTCS K Clladye dK3aMeHa 110
Kypcy HEOPTaHUYECKOW XUMUHU.

Konumponwvnsie gonpocei :

. OCHOBHBIE KJIaCChl HEOPraHUYECKUX COeAMHEHU. MexXayHapoqHas HOMEHKIIATypa.
OKcuIbI M THAPOKCUIBI XpOMa
. Enxue menoun

Comu HaTpuAa U KaJiud

Kanpuuit. Haxoxxaenue B npupoze, Gpusnueckue, XUMUYECKUE CBONWCTBA.

1
2
3
4
5. OOmias xapakTepuCTUKa MOATPYIIbl OSpUILTUS
6
7. Okcug v THIPOKCUJ KaJbIUs

8

Coinu Kanpus



Cnucok q1umepamypbol .

1.Meronnyeckue yka3aHUS MO BBIIOJHEHHUIO J1a0OpAaTOPHBIX PA0OT MO AUCHUIUIMHE «XHUMHUSD) IS
ctynenToB HarpasieHus noarotosku 08.03.01 CrpourtenbcTBo.

2.Meronuueckue yka3zaHus IS OOydJalolUXCs 1O OpraHW3alid U MPOBEIACHHUIO CaMOCTOSTEIIBHOMN
paboOTHI IO TUCHUILTMHE «XUMUS» I CTyAeHTOB HanpaiieHus moarotoBku 08.03.01 CtpoutensCcTBoO.
3.Heopranndeckass xumusi [DneKTpoHHBI pecype| : nmabopatopubliii npaktukym / C.A. CokosioBa [u
ap.]. — DIEeKTpoH. TEeKCTOBbIE NaHHble. — Boponex: Boponexckuil I'ocynapcTBeHHbI ArpapHblil
VYuusepcurer uMm. Mmmneparopa Ilerpa IlepBoro, 2017. — 93 ¢. — 2227-8397. — Pexum goctyna:
http://www.iprbookshop.ru/72709.html

4 Heopranuveckass XUMHs [DJIEKTPOHHBIN pecypc] : nmadoparopHsiid npaktukyMm / O.B. JIpsikoHOBa [1
ap.]. — DIeKTpoH. TEeKCTOBbIe NaHHble. — Boponex: Boponexckuil ['ocynapcTBeHHbIl ArpapHblil
VYuusepcurer um. Ummeparopa Ilerpa IlepBoro, 2016. — 150 ¢. — 2227-8397. — Pexxum poctyna:
http://www.iprbookshop.ru/72708.html
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BBEJIEHUE

Llenpl0 MOATOTOBKM K CaMOCTOSTEIBHOMY H3YYEHHUIO JUTEpaTypbl MO TeMaM JUCIUILTUHBI
ABIsIETCSl coOeceJoBaHME C IMpernojaaBaTeileM Ho oT4deTy (YCTHOMY). 3agadaMy HpU TOATOTOBKE K
CaMOCTOSITEIbHOMY M3YyYEHHIO JIUTEPATyphl 10 TEMaM IUCIHIUIUHBI — KOHCIIEKTHPOBAHUE CTYACHTOM
KOHCIICKTOB.

CamocrosTenbHas pabora IMpeaycMaTpUBAaeT CIEIYIOIIME BHUIbI: CaMOCTOSTEIBHOE H3ydEHHUE
JUTEPATYphl MO TeMaM, MOArOTOBKA K IMPAKTHYECKUM 3aHATHUSAM, HMOATOTOBKA K KPYIJIOMY CTONY IO
TEeMaM.

BrimonHenue 3amaHuii IO CaMOCTOATENIFHON paboTe MO3BONISAET CTYJACHTY 3aKPENUTh 3HAHUS U
pUOOpEeCTH MPAKTUIECKUE HABBIKM B 00JIACTH HKOJIOTHH.

JIns TOCTMDKEHMSI BBICOKHMX PE3YJIBTAaTOB YCBOCHMS y4EOHOTO MaTepHaia Mo Kypcy «XHMHs»
OakanaBpaM HEOOXOAMMO OCO3HAaHHO IOJAXOAUTHb K BBINOJIHEHHIO 3aJaHUI U CaMOCTOSITEIbHOU
paboOThl, BHUMATEIFHO O3HAKOMUTHCS C PEKOMEHJOBAHHOM OCHOBHOW M JJONOJHUTEIHHOM JTUTEPaTypOH.

bakanaBpam HEOOXOJMMO TOMHHTH, YTO IEJbI0 NPAKTHUECKUX 3aHATHH MO AUCHUILIAHE
«Xumus» sBiIsieTcst 0000IIeHHE M CUCTEMATU3aIMsI TCOPETHUSCKUX 3HAHUM, TIOJTyYCHHBIX Ha JICKIHAX, a
TaKXKe MPUOOPETEHHE MPAKTUYECKUX YMEHUH M HaBBIKOB. B 3Toil CBsI3M Ha ceMuHapax TOJDKHO OBITH
OpPraHM30BaHO COTPYAHUYECTBO OaKalaBpOB M MPENOAaBaTessl, UX B3aUMOIIOMOIIb, KayKAbli OakazaBp
JOJDKEH 0CO3HABATh, YTO UMEET MPABO Ha MHTEIUICKTYaIbHYI0 aKTUBHOCTb, OBITh 3aHHTEPECOBAaHHBIM B
JOCTIDKEHUH OOIIEH Lend CEeMHUHApOB, JOJDKEH NPUHUMATh YYacTHE B KOJUIEKTUBHOW BBIPAOOTKE
BBIBOJIOB U PEILICHUH, B YCIOBHUIX COBMECTHOM PaOOTHI 3aHUMATh aKTHBHYIO MO3UIIHIO.

B xoze moAroToBku K 3aHATUSAM OakanaBpaMm CIEAYeT YUYUTHCS TOYHO BBIPAXKATh CBOU MBICIH B
JOKJIaJIe WM BBICTYIJICHUH TI0 BOIIPOCY, aKTUBHO OTCTaWBaTh CBOIO TOYKY 3PEHHS, apryMEHTHPOBAHO
BO3paXkaTh, ONPOBEPraTh OMNOOYHYIO TO3UITHIO.



1. OO0mas XapaKTepHCTHKA CAMOCTOATEJbLHOH pPadoThl 00y4alOIIUXCH NPH U3yYeHUH
AUCHMILTUHBI «XHMHS»

Hucnunnuna «Xumus» oTHocutces K qucuurinHam bioka B1.0.09 u ocBauBaercs cryeHTaMu B
teuenue 144 yacoB. Ee ocBoeHnue nmpoucxoaur B 1 cemecTpe.

8 4YacoB OTBOJATCA Ha ayAUTOpHBIE (OpMBI PAaOOTHI (JIEKIMHM M TPAKTHUECKUE 3aHSITHSA),
KOTOpPBbIE€ MPOBOAATCS MPU HENOCPEICTBEHHOM ydacTuu mpenojaBarens u 109 dvacoB oTBoauTCs Uit
CaMOCTOSITENIbHOU, HITH BHEAYTUTOPHOH, pabOThI CTYICHTOB.

Ha nepBom 3tane HeoOX0IuMO 03HAKOMHUTbBCS C paboyeil mporpaMMoil AUCHUILIIUHBI, B KOTOPOI
PaccMOTPEHO CONEp)KAaHUE TeM MPAKTHUECKUX 3aHATUN TUCIUILIMHBI, BUABI CAMOCTOSATEILHONW paboTHI,
TaKue Kak:

- CaMOCTOSITEJIbHOE U3yUEHHUE JIMTEPATYPHI 110 TEMAM,;

- MOJFOTOBKA K Ta0OPAaTOPHOMY 3aHSTHIO.

Kaxip1ii BUji caMOCTOATENBbHOM paboThl UMEET LIeNU U 3a/1a4H.

LlensiMu CcamMOCTOSATENBHOIO M3YYEHHS] JIUTEPATYPbl SBISETCA OBJIAJICHUE CIEAYIOLIUMHU
kommnerenmusamu OIK-1.

3aaun caMOCTOSATENbHON PabOThl (OPMUPYIOLTNE KOMIIETCHIIUU:

- CIMIOCOOHOCTH K CAaMOOPTaHMU3aIIMK U CaMOOOPa30BaHUIO;

- TOTOBHOCTh YCTaHaBJIHMBATh M OIpPEAEIATh NPUOPUTETHI B cepe MPOU3BOJACTBA MPOIYKIIHH
MUTaHUs, OOOCHOBBIBATH MPUHATHE KOHKPETHOTO TEXHHUYECKOTO PEIICHHsS MpH pa3paboTKe HOBBIX
TEXHOJIOTUYECKUX TPOILIECCOB MPOU3BOACTBA MPOAYKIIUHN TUTAHUS; BBIOMPATh TEXHUYECKUE CPEICTBA U
TEXHOJIOTHH C YYETOM SKOJOTMUECKHUX MOCIEICTBUI UX IPUMEHEHHUS.

BoinonHenue 3agaHuil 1o caMOCTOATEIbHOW pabOTe MO3BOJIAET CTYIEHTY 3aKpENUTh 3HAHUS U
MPUOOPECTH MPAKTHUECKHE HABBIKU B 00JIACTH KOJIOTHH.

Kaxxapiii BU cCaMOCTOSATEIHLHOU PabOTHl UMEET ONpe/IesIeHHbIC (OPMBI OTYETHOCTH.

2. [lnan-rpaguk BHINOJHEHUSI CAMOCTOATEIbHON PadoThl

Konrr CpenctBa u OO0BeM 4acoB, B TOM YHCIE
peanusyem TEXHOJIOTHH CPC KonraktH | Bceero
BIX OILICHKU as pabora
Bun nesrensHOCTH
KOMIIETEHI] C
o CTYJICHTOB
HM, npernojiaBa
WHJUKATOP TeIEM

a(oB)

1 cemectp
U-1omk: | [oaroroxa K Oryer 17,1 19 19
U-2onk1 | maGopaTopHbIM paGoTam MMACEMEHHBIN
WI-3ork-1
N-4omi1
W-50mk-1
N-60rk-1
W-7 onka
Nd-1lonk: | CamocrostenapHoe CobecenoBanue 81 9 90
N-2onx-1 | u3ydenne nureparypsl 1o
U-30mc1 | remam Ne 1-18

N-4omi1
W-50mk-1
N-60mk-1
W-7 onka

Wroro 3a 1 cemectp 98,1 10,9 109
Hroro 98,1 10,9 109




3. KoHTpoJIbHBIE TOYKH M BUAbI OTYETHOCTH 10 HUM
PeiiTuHroBasi cucTeMa OlleHKH 3HAHUI CTYIEeHTOB He MpeIyCMOTpPeHa.

4.MeT0)II/I‘leCKI/Ie YKa3aHus 10 UBYYCHUIO TEOPETUIECCKOI0 MaTepUuaJia

[Ipu pabote ¢ naUTEpPaTypHBIMH HCTOYHUKAMH Ba)XHO YMETh NPABWJIBHO YHUTaTh, NOHUMAThb H
3allOMHMHATh MPOYUTAaHHOE. JJI MOHMMAHUS CJIOKHOI'O TEKCTA BaKHO HE TOJbKO OBITh BHUMATEIbHBIM
IIPU YTE€HUHU, UMETh 3HAHUS U YMETb UX IPUMEHATH, HO U BJIAJIETh OINPEIEICHHBIMU MBICIUTEIbHBIMU
npueMaMd. OMH K3 HHUX COCTOMT B KpallHE Ba)XKHOCTH BOCIPHHHMATh HE OTACIBHBIE CIIOBA, a
MPEUIOKEHUS U JJaKe 1IeJbIe TPYIIBI MPEeI0OKECHUH, T. €. ab3albl.

ITpu pabote ¢ aUTEpPaTypOil UCIONB3YIOTCS BBIMUCKU (00s3aTENbHOE YCIOBHUE BBITMCOK — TOUYHOE
yKa3zaHHe UCTOYHUKA U MECTa, OTKY/a 3TO BbINKCaHO). Llenecoobpa3Ho BHIMUCKH JeTIaTh HA KAPTOUKAX,
4yTo 00JIerdJaeT UX XpaHEHHe M UCMosb30BaHue. [Ipu 3amolHeHUH KapTodeK CleAyeT yYUThIBaTh, UTO
JIBA CaMOCTOSITENIbHBIX BOIPOCAa 3aHOCUTh HAa OJHY KapTOUKy HENIb3s, T.K. 3TO 3aTPYAHUT HX
kiaccudukanuio U xpanenue. Kaprouka n1oymkHa cogep)xaTb 0003HaU€HUE €€ COJepKaHUs, HOMEp WU
mmdp, yKa3pIBaOIIUI €e MECTO B KapTOUKe, JaTy 3alojHEHUs, Onbmuorpadudeckue naHHbe. 3anucu
Ha KapTOUYKe cJelyeT paclojlaraTb Ha OJHOW CTOPOHE, OHHU JOJDKHBI ObITh YETKUMH U JOCTATOYHO
noJHBIMU. [Ipy BRIMUCHIBAHUH IUTAT KpaiHE Ba)KHO COXPAHATH aOCOJIOTHYIO TOYHOCTH NPHU Teperadn
MBICIEH aBTOpa, CTaBUTb HUX B KaBblUKM. [Ipomycku B nMraTe JOMYCKAKOTCS (OTMEYaroTCs
MHOTOTOYHEM), HO OHH HE JIOJDKHBI M3MEHSTHh CMBICNIA BBICKa3biBaHMA. L{uTata 00s3aTENBHO TOJDKHA
OBITh CHAOXKEHA yKa3aHHEM MCTOYHHUKA.

B npouecce pa®oThl Haj HM3ydyaeMbIM MaTEpUaloOM COCTaBJsE€TCA IUIAaH B LENsAX 0ojee 4eTKOro
BBISIBJIEHUM CTPYKTYpbhl TEKCTa, 3allUCH CHCTEMbI, B KOTOPOM H3J1araeT MmaTepuan JaHHBIA aBTOp,
MOJIrOTOBKM K BBICTYIUICHHUIO, a TAaK)Ke Ul HAaIMCaHUS KaKOH-JIMOO paboThl, 3allMCU CBOUX MBbICIEH C
HOBOHM cHCTeMaTu3alel marepuaia. B TuiaHe MOryT BCTpedarhCsi OTACIbHBIE LUQGPBI U JApYTrHe
(akTHUecKue CBEACHUS, KOTOPBIE XOTS U HE SIBIIAIOTCS COOCTBEHHO IUIAHOM, HO ITOMOT'aloT B OyayIieM
€ro UCMOJIb30BaHUM (K IPUMEPY, TP BHICTYIIJICHUN).

ITpu n3yueHnH TeOpeTHYecKOro Marepruaia Tpedyercsi CocTaBIeHHE KOHCIIEKTa.

KoncnmekT — »3TO KpaTkas MNHCbMEHHas 3allCh COJEpXKaHUS CTaTbW, KHHUTH, JIEKIHUH,
npeJHa3sHauYeHHbIE JUIS MOCIEeNYIOEr0o BOCCTAHOBJIEHUS HMH(DOPMAIMM C PA3JIMYHOM CTEMEHBIO
MIOJIHOTBHI.

KoHcnekT — 3To cucremarnyeckas, JIOTHYECKH CBSI3HAs 3alMCh, OObEIUHSIONIAs TJIaH, BBINUCKH,
TE3MChl WM, MO KpalHeH Mepe, ABa U3 3TUX TUINOB 3amucu. Vcxons W3 onpeneneHus, BBIIUCKU C
OTJENbHBIMU ITYHKTAMH IIJIaHA, €CJIU B LIEJIOM OHM HE OTPAXKAIOT JIOTMKU MPOU3BEACHHUS, €CIH MEKIY
OTJEIbHBIMU YaCTSIMH 3alIMCH HET CMBICIOBOM CBSI3U, — 3TO HE KOHCHEKT. B KOHCIEKT BKIIOYAIOTCS HE
TOJIBKO OCHOBHBIE IOJIOKEHMS, HO U JI0BOJIbI, MX OOOCHOBBIBAIOIINE, KOHKPETHBIE (PAKTHI U MPUMEPBI,
HO 0€3 uX MoaPOOHOTO OMHCAHUSI.

KoHcnekTnpoBaHie MOKET OCYIIECTBISTHCS TPEMS CIIOCOOAMHU:

- LIUTHPOBaHKE (MOJHOE WIIM YACTUYHOE) OCHOBHBIX MOJIOKEHUH TEKCTa;

- Iepeiadya OCHOBHBIX MBICIIEH TEKCTA «CBOMMHU CIIOBAMU»;

- CMEIIAaHHBIN BAPUAHT.

Bce BapuaHThI IpenoaaraoT UCIO0JIb30BAHNE COKPALLICHUH.

[Ipu HanycaHUU KOHCIIEKTa PEKOMEHIYeTCsI CIeAYIoNIas OCIe10BaTeIbHOCTh:

1. TlpoananusupoBaTh coJepKaHUE KaXIOro ¢parMeHTa TEKCTa, BBIAESAS OTHOCHUTEIHHO

CaMOCTOSITEJIbHBIE 110 CMBICITY;

2. Bpienuts u3 Kax10i 4acTH OCHOBHYIO HH(OpMaIHio, yOpaB H30bITOUHYIO;

3. 3ammcaTh BCIO BaXKHYIO JUISl MOCJIEAYIOIIETO0 BOCCTAHOBIEHHUS MH(OPMAITUIO CBOUMH CIIOBAMHU
WJIM LATUPYS, UCTIONb3YsI COKpAILEHUS.

Paszgensror yeTsipe Buga KOHCIIEKTOB:
- TEKCTYaJIbHBIN,
- IUTAaHOBHKIH,



- CBOOO/IHBIH,

- TEMaTU4ECKUH.

TexcTyaJbHBIl COCTOMT W3 OTHAEIbHBIX aBTOPCKUX IUTaT. HeoOXoIuMo TOIBKO yMEHHE
BBIICTISITH (ppa3bl, HECYIIHNE OCHOBHYIO CMBICIIOBYIO Harpy3ky. JTO MPEKPacHBI UCTOYHUK JTOCIOBHBIX
BBICKa3bIBaHUI aBTOpA M MPUBOAUMBIX UM (PakTOB. TeKCTyaIbHBIH KOHCIIEKT UCTIONB3YETCS JUIUTEILHOE
BpeMsl.

IInanoBBI — 3TO KOHCIEKT OTJEIBHBIX (PparMEHTOB MaTepHaja, COOTBETCTBYIOIIUX HAa3BAHUSIM
IIYHKTOB IMPEABAPUTENIBHO pa3paboTaHHOro miaaHa. OH yYUT MOCIEI0BATENbHO U YETKO M3JIaraTb CBOU
MBICITH, paboTaTh HaJ KHHUTOH, 0000mmIas coaepkanue ee B (OpPMYJIUPOBKaX IuTaHa. TakoW KOHCIIEKT
KpaToOK, MPOCT U sICeH MO cBoed ¢opMe. DTO AeNaeT ero He3aMEHHUMBIM IMOcoOueM MpU OBICTPOI
MIOATOTOBKE JJOKJIA/1a, BHICTYIIJICHUS.

CB00OIHBII KOHCIIEKT — UHAMBHUAYAIbHOE M3JI0KEHHE TEKCTa, T.€. OTPaXaeT aBTOPCKHE MbICIIH
yepe3 Bale coOcTBeHHOE BuaeHue. TpedyeTcs netanbHas mpopadoTKa TeKCTa.

CBOOOHBINM KOHCIIEKT MpPECTaBIsieT cO00N coueTaHHe BBIUCOK, IIUTAT, HHOT/AA T€3UCOB, YacTh
€ro TEeKCTa MOKET ObITh CHa0KeHa IIaHOM. DTO HanboJjiee MOTHOLCHHBIN BHJI KOHCIICKTA.

TemaTH4yeckuii KOHCHEKT — W3JIOXKEHHE HWHGPOPMAIMU IO OJHOM TEMEe U3 HECKOJIbKUX
HCTOYHUKOB.

CocraBiieHrne TeMaTH4YeCKOro KOHCIIEKTa YUUT paboTaTh HaJ TEMOI, BCECTOPOHHE 00/lyMbIBas ee,
aHAIIM3HUPYs pa3NUYHbIe TOYKU 3pEHUS HAa OJIUH M TOT e Bompoc. TakuM 00pa3oM, 3TOT KOHCHIEKT
obOuseruaet paboTy HaJ TEMOW NIPU YCIOBUH HCIIOIB30BAaHHUS HECKOJIBKUX UCTOYHUKOB.

Od¢opmiieHHe KOHCIIEKTA

1. Ha3BaHnue KOHCIEKTUPYEMOTO MPOU3BENCHUS (MM €ro YacTH) M €ro BBIXOIHBIX
JaHHBIX, T.€. OMOIMOrpaduIeckoe oNnrucaHue JOKyMCHTA.

2. IInan Tekcra.

3. N3noxkenne Hambojee CYIIECTBEHHBIX IOJIOKCHUH HW3y4aeMOro MaTepuaia

(Te3uchl) MOCIEeI0BATENILHO U KPATKO CBOMMM CJIOBAMM WJIM B BUJIE LIUTAT, BKIKOYasi KOHKPETHBIE
(akThl U IPUMEPBHI.

4, CocTtaBnsisi KOHCHEKT, MOKHO OTJIEIbHBIE CIOBA W IIENIble MPEIIOKEHHS MUCATh
COKpAIIIEHHO, BBIMHUCHIBATH TOJIBKO KIIIOUEBHIE CIIOBA, IPUMEHSTH YCIOBHBIE 0003HAYEHUSI.
5. Urobsl (opma KOHCMEKTa Kak MOXHO Oojiee HArsIHO OTpaxala ero

coJiep;kaHue, pacrosiaraiite ad3ampl «CTyIeHbKaMKU» MOJOOHO MYyHKTaM U MOANYHKTaM IUIaHA,
MPUMEHSIITE pa3sHOOOpa3Hble CIOCOOBI MOJUYEPKUBAHMS, HCHOJB3YHTE KapaHJAlld U PYUKH
pa3HOro IBETA.

6. Ucnone3yiite pedepaTuBHbIi crnoco® wu3NIokKeHUs (Hampumep: «ABTOp
CUUTAET...», «PACKPBIBAET...»).

7. CoOcTBeHHbIE KOMMEHTAPHUHU TOJIaraiiTe Ha MoJIsX.

HToroeiM MNPOAYKTOM CaMOCTOSTCIBHOI'O HU3YUCHUSA JIUTCPATypPbl II0 KOHKPETHBIM TCEMaM
ABJIICTCA KOHCIICKT, CPCIACTBOM OLICHKU NAHHOT'O BUAA ACATCIBHOCTH — COGGCCI{OB&HI/IC, TCCTUPOBAHUC.

MeTtoanyeckue yKa3aHusl K CAMOCTOATEIbHOMY H3y4eHHnIo TeM Ne 1-18.

Bonpocsl 1151 codecenoBanmst
ba3oBblii ypoBeHb

Tema 1. OCHOBHBIE NOHATUS XUMHUU. 3aKOH YKBUBAJIEHTOB. [ 'a30BbI€ 3aKOHBI
1. Xumuueckasi CHMBOJIMKA.

2. Baxneiimme KJ1acchl HEOPraHMYECKUX BEIIECTB.

3. HoMmeHknaTypa HEOPraHn4eCKUX BEIECTB.

4. X¥MHUYECKHE pacyeThl.



Tema 2. Ctpoenue atoma. [lepuoanueckuii 3akon J[.11. MenneneeBa
1. IInanerapHast MOJEbH aTOMA.

2. KBanToBas Teopusi CBeTa.

3. IIpeanonoxenus ae bpos.

Tema 3. Xumudeckas cBsi3b. OCHOBHbBIC XapaKTEPUCTUKHU. BUIbI XUMHUUECKUX CBSI3EH
1. TTonsspHOCTH MOJIEKYI.

2. MeToa MONEeKYyISPHBIX OpOUTaICH.

3. CesszpIBaroniyie U pa3peixistoniue opourtanu. [Topsaok v SHEprus CBS3H.

Tema 4. OCHOBHBIE NOHATUS TEPMOJAUHAMUKH. XUMUYECKasi TEPMOIMHAMUKA
1. OcHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX ITPOLIECCOB.

2. IlpeBparieHus YHEPTUU IPH XUMHUYECKUX PEAKLIUAX.

3. Tepmoxumusi. TepmoxuMudeckne ypaBHEHUSI.

Tema 5. Xumuueckass KHHETHKA. XMMAYECKOE PABHOBECHE.

1. 3aBUCHMOCTb CKOPOCTH PEAKIIMH TO MPUPOBI PEATUPYIOIINX BEIIECTB.
2. CKOpOCTb peaKkllMM B FeTEPOreHHBIX CUCTEMaX.

3. LleHHbIC peakum.

Tema 6. O0mIMe CBOMCTBA PaCTBOPOB

1. Xapaxrepuctuka pactBopos. [Iporiecc pacTBopeHusi.
2. I'mapatbl U KPUCTAIIIOTHIPATHI.

3. PactBopumocTs. [lepechineHHbIe pacTBOPEI.

Tema 7. PacTBOpBI 271EKTPOIUTOB

1. OcoGeHHOCTH PaCTBOPOB COJIEH, KUCIOT U OCHOBAHHIA.
2. Teopust >JIEKTPOTUTHUECKON JUCCOIUAIIH.

3. IIporecc nuccomnmanmm.

Tema 8. OKUCINTEIBHO-BOCCTAHOBUTENBHBIE MPOLECCHI. DIIEKTPOXUMUYECKUE CUCTEMBI
1. OkMcCIEHHOCTh aTOMOB JIEMEHTOB.

2. CtaHaapTHBIN BOJOPO/IHBIH 3IEKTPO/I.

3. 3aKOHBI JIEKTPOJIN3A.

Tema 9. DneMeHThl opraHndeckoi XuMuH. OpraHn4eckue, 3NEMEHTOPraHMuecKUe U
HEOpPraHUYECKHEe OTUMEPDI

1. Knaccuduxanus opraHn4ecKiux CoeIMHEHUsI.

2. Kpemuwmii opranndeckne COeIMHECHUS.

3. DneMeHTOOpPTraHNYECKHE TTOJINMEPHI.

Tema 10. O0mIne cBOMCTBA HEMETAIIIOB.
1. Bonopoa. ®u3nyeckue CBONWCTBA..

2. Bonopon. [Ipumenenwe.

3. Boma. ®usuueckue cBOMCTBA.



Tema 11. O6m1ast xapakTepucTHKa MOATPYIIIBI TaJJOTEHOB

1. Xnop HaxoxaeHue B mpupoe, puzndeckue cBoicTra. [Ipumenenue.
2. XJI0pOBOAOPO U COJISIHAS KHCIIOTA.

3. ®Ttop, 6pom U HOI.

Tema 12. Kuciopoa u ero cBoiictsa

1. HaxoxaeHue B pupo/ie, MOJydeHHE.
2. dusnueckre CBOWCTBA.

3. IlpumeHeHune KUCIopoa.

Tema 13. Cepa u ee cBoiiCcTBa.

1. Haxoxnenue B mpupoje ¢usndeckue cBorcTna. [Ipumenenue.
2. Okcup cepsl (IV). Cepuucras kucnora.

3. CpoiicTBa CEpHOI KUCIIOTHI U €€ MPAKTHYECKOE 3HAUCHHE.

Tema 14. CepoBoiopoa U Cyab(hUIBbL.
1. HaxoxneHue B Ipupo/Ie.
2. Ousnueckue CBOKUCTBA.

Tema 15. A30T U aMMHaK.
1. Haxoxnaenue B mpupojie, Gpu3ndecKue CBOMCTRA.
2. Xumudeckue cBoicTBa. [IpumeHeHwme.

Tema 16. Oxcuasl a30Ta U a30THAS KUCIOTa. B3auMonelcTBre a30THOM KHUCIOTHI C METaJNIAMHU
¥ HEMETaJIaMH.

1. Asortnas kucnora: pusndeckue cBoiicra. [Ipumenenue.

2. Conu a30THOM KUCJIOTHI.

3. MuHepanbHbIe YI0OpEHHS.

Tewma 17. Yrnepon u ero cBOMcTBA.
1. Oxcuasl yriepona.
2. YronbpHas KUCIOoTAa.

Tema 18. Oxcnp kpemuus (IV) 1 kpeMHHEBast KUCIIOTA.

1. Kpewmnuuii u ero cBoiictBa. Xumuueckue cBoiicta. [Ipumenenue.

2. Kpemunuii u ero cBoiictBa. Haxoxaenue B npupoje, (pu3nyeckre CBOMcTBa.
3. Oxcun kpemuns (IV) 1 kpeMHHUEBas KHCIIOTA.

IloBbIlIEHHBIH YPOBEHD
Tema 1. OcHOBHBIE MOHATHS XUMHH. 3aKOH SKBUBAJICHTOB. 'a30BEIe 3aKOHEI
1. MonspHbIii 00beM BeIECTBa.
2. Omnpenerenre MOJIIPHBIX MacC BEISCTB, HAXOAIINXCS B Ta3000pa3HOM COCTOSIHHH.
3. [NapumansHOE TaBJICHHE Ta3a.

Tema 2. Ctpoenue aroma. [lepuoauueckuii 3akon [I.11. Menneneesa
1. IloHsATHE O KBAaHTOBOI MEXAHUKE.



2. KBaHTOBO-MeXaHU4ecKast MOJIEITb aTOMa.
3. CocoOsI 3amKUCH AJIEKTPOHHBIX KOH(PUTYpAITUii aTOMOB HOHOB.

Tema 3. Xumudeckas cBsi3b. OCHOBHbBIC XapaKTEPUCTUKHU. BUIbI XUMHUUYECKUX CBSI3EH
1. Onpenenenue cocTaBa KOMILIEKCHOTO HOHA.

2. HomeHnkitaTypa KOMIUIEKCHBIX COSIMHEHUH.

3. PaBHOBecus B pacTBOpax KOMIUICKCHBIX COCTMHEHHM.

Tema 4. OCHOBHBIC OHATHS TEPMOAMHAMHUKHA. XUMHUYECKAsi TEPMOJAMHAMUKA

1. dakTopsl, ONpeneIAIONINE HATPABICHUE TPOTEKAaHUS XUMHUUSCKUX PEaKLIUiL.
2. Durponus u sHeprus ['n66ca.

3. Dueprus ['enpmromnsia.

Tema 5. Xumuueckass KHHETUKA. XHUMUYECKAs] paBHOBECHE.

1. HeoGpaTuMmeblie 1 0OpaTUMBbIC PEAKIIHH.

2. Xummnudeckoe paBHoBecue. KoHcTaHTa XUMHUYECKOTO PaBHOBECHS.
3. Cmemenune xumudeckoro paBHoBecus. [Ipunmumn ne [llarense.

Tema 6. O0mue CBONCTBA PaCTBOPOB.
1. ®usnyeckue cBOMCTBA BOJIBI.
2. JlmarpaMMa COCTOSIHUS BOJIBI.
3. XUMHYECKHE CBOICTBA BOIBI.

Tewma 7. PacTBOpBI 37IEKTPOIUTOB.

1. CunbHble 2IEKTPOITUTHI.

2. VloHHO-MOJIeKyIsIpHBIC YPaBHCHUSI.
3. [IpowusBeneHne pacTBOPUMOCTH.

Tema 8. OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE MPOIECCHI. DIEKTPOXUMUYECKUE CUCTEMBI
1. [IpumeHeHre METOA HIEKTPOHHO-UOHHOTO OallaHca P Pa3IMUHBIX PEaKIHUsIX CPeabl.
2. XUMUYeCKHe UICTOUHUKU TOKA. AKKYMYJISTOPBI.

3. Dnekrpoxumuueckas noyspusanus. Ilepenanpspkenue.

Tema 9. DneMeHTHI opraHnyeckoit XuMuu. OpraHuuecKre, JIeMEHTOPTaHMYECKHE H
HEOPraHU4eCKUe MOTHUMEPHI

1. Teopusi XUMUYECKOTO CTPOSHHSI OPraHUYECKUX COSTUHEHUI

2. ®ochopopraHnyecKre COCTUHEHUS

3. Heopranmueckue moJuMepHl.

Tema 10. OOmHEe cBOMCTBA HEMETAJLIOB.
1. Bomopon. Xumudeckne CBOMCTBA.
2. Boga. XuMmuueckne CBOMCTBA.

Tema 11. O61mas xapakTepuCTHKa TOATPYIIIHI TaJOreHOB
1. Xnop nonydeHue, XMMHUECKHUE CBOMCTBA.
2. Conu cosIHOM KUCIIOThI, KAUECTBEHHAs pEaKLIMs Ha XJIOPU HOH.



Tema 12. Kuciopoa u ero cBoiicTBa
1. TTony4yenue kucmoposa.
2. XUMHYECKHUE CBOMCTBA.

Tema 13. Cepa u ee cBoiicTBa.

1. ITonyyenue, XUMHYECKHUE CBOMCTBA.

2. Okcup cepsol (VI). CepHas kucnora.

3. Conu cepHoii kucnotel. KauecTBeHHAs peakuus Ha Cyab(haT-uoH.

Tema 14. CepoBo1opoa U Cyab(UIBL.
1. ITosryueHue, XUMHUYECKUE CBOWCTBA.
2. Ilpumenenue cepoBOIOPO/IA.

Tema 15. A30T © aMMHaK.
1. Comn aMMOHUS U UX CBOMCTBA, KAYSCTBEHHAS PEAKIIHS.
2. XMMHUYECKUE OCHOBBI ITPOM3BOJICTBA aMMHAKa.

Tema 16. OKCI/II[LI a30Ta 1 a30THas KHCJIOTaA. B3aHMOﬂeﬁCTBHC a30THOM KHCJIOTHI C METallIaMHt
1 HEMCTAaJlJIaMU.

1. A30oTHas KUCJIOTa: XMMHYECKHE CBOMCTBA.

2. BSaHMOHeﬁCTBHC a30THOM KHCJIOTHI C METalllaMH M HeMeTaJlJlaMH.

Tewma 17. Yrmepon u ero cBoMcTBa.
1. Conu yroibHOM KHUCIOTHI.
2. KauecTBeHHas peakiiys Ha KapOOHAT-HOH.

Tema 18. Oxcun kpemuus (IV) u kpemHHeBast KUCIOTA.
1. TToHsiTHE O KOJJIOMAHBIX PACTBOPAX.

2. Conu KpeMHHEBOU KUCIIOTHI.

3. ITosmyuenue cTekia ¥ [IEMEHTA.

5. Meroguyeckue ykazaHus (1o BuaaM padot, npeAycMOTPeHHBIX padoyeil mporpammoit
AUCHUIINHBI

Camocmosmenvroe @ulnonHeHue 3a0aHuil

3amaHusd W YOpaXHEHHs A CaMOCTOSITEIbHOM paboThl MPEUMYIIECTBEHHO COJepkKarcs B
y4e0HO-METOINYECKOM KOMIUIEKCE AUCIUILIUHBI (METOIMYECKUX YKa3aHUSX K CEMHUHAPCKUM 3aHSATHSAM
U METOAMYECKHX YKa3aHMSIX IO CaMOCTOSATENbHOM pabore cTyneHToB). Kpome Toro, 3amanus u
yIpaXHEHUs] MOTYT IMpeajarathcs mpenojaBaTensMu Kadeapsl, BeAyUIMMH ceMUHapcKue 3aHatusd. Ha
JEKIUSX MPenojaBaTeIy Takxke Jar0T 3aJaHus Ul CAMOCTOSITEIbHON pabOTHI.

B pamkax camocTosITenbHOM paboThl CTYAEHTHI CaMH MOTYT Ipejajaratb cOOCTBEHHbIE TEMbI U
(OpMBI BBITTOTHEHUS 33 JTaHUH.

Cnaua 3ajaHusi TPOM3BOAMTCS MPENOJABATENI0, BEIYIIEMY CEMHHApCKUE 3aHATHSA, B
YCTaHOBJICHHBIE UM CPOKHU.

B coctaBe MeTOAMYECKUX YKAa3aHUN K CEMHHAPCKUM 3aHATHIM NPEIyCMOTPEHBI YKa3aHUS IO
MOJITOTOBKE K CEMHUHAPCKOMY 3aHATHIO. [Ipu BbImonHeHNH paboThl CTYIEHTBHI MOT'YT HMCIIOJIb30BaTh HE
TOJIBKO METOJMYECKHE YKa3aHUs 0 PEIIEeHUI0 33/1a4, HO U JpYyrue MaTepuaibl yieOHO-METOJUUYECKOrO
KOMILJIEKCA.



Tpebosanus k oghopmaenuio 3a0anuti

3amaHns O CaMOCTOSITEbHOW paboTe MOJDKHBI OBITh O(GOPMIIEHBI B COOTBETCTBHHM C
tpedoBanusimu 'OCT 7.32-91 (MCO 5966-82). CtpaHuibl TeKCTa JOHKHBI COOTBETCTBOBATH JopMaTy
A4 (210 x 297 mm).

TekcT 3amaHuil AOKEH OBITH BBIIOJIHEH HA OJHOM CTOPOHE JHUCTa C I[PUMEHEHUEM
KOMITBIOTEPHBIX yCcTpoWCTB. [Ipum HCMONB30BaHMM MEPCOHATBLHOTO KOMIIBIOTEPA PEKOMEHAYETCs
ucnoib3oBath cpeny Windows, pegaktop Word. Ilapamerpsl ToKyMeHTa clieqyomue: naTepBait — 1,5,
kerab (pasmep) — 14, mpudt — Times New Roman. dyHknus nepeHoca ciioB o0s3arenbHa. TeKCT
CJIelyeT mevararb, CoOJI0/1as CIeayIolre pa3mMepsl noiei: jgesoe - 30 mm, npasoe - 10 MM, BepxHee -
20 MM, HIKHEE — 20 MM.

Hymepauuss cTpaHull HauWHAETCSs CO CTPAHMIBI, COACp)Kalleld oOriaBieHHEe padoOThl, U
MIPOU3BOJUTCS apaOCKUMU LKM(paMu B NMPaBOM BEPXHEM YIUIy JHCTA. TUTYIBHBIA JTUCT BKIIOYAETCS B
o0IIyI0 HyMepaluio, HO He HyMepyeTcs. B npuiiokeHusx cTpaHuipl He HymepyroTes. Mimoctpanuuy,
CXeMbl, rpa@uku, TaOIUIIbI, PACIOJIOKEHHbIE Ha OTAENbHBIX CTPAHMIIAX, BKJIIOYAIOTCS B OOIMIYIO
HYMEpPAaLHUIO CTPAHUII.

TexcT OCHOBHOM 4YacTu pabOThl MOXKET MOAPA3NENIAThCS Ha pasfenbl U moapasaenbl. Kaxasiid
pas3zen cieayeT HauMHATh C HOBOW CTaHUIIBI. Pa3nensl 1 moapasienbl JOJDKHBI IMETh HAMMEHOBAaHHE -
3arojIoBKM, B KOTOPBIX KpPaTKO OTPaXKaeTCs OCHOBHOE COJEp)KAHUE TEKCTa. 3arojOBKH pa3/elioB
MUIIYTCS CUMMETPUYHO TEKCTY MPOMUCHBIMU (3arjiaBHbIMH) OYKBaMH M BBIACISAIOTCA >KUPHBIM
mpudTOM. 3aroJIOBKM IMOJAPA3/CiOB IMUIIYTCS C ad3ala CTPOYHBIMH OyKBaMH, KpOME IEpBOH —
MIPOIMKCHOM U TAaK)Ke BBLACISAIOTCA KUPHBIM HIpudToM. COKpallleHHOE HAITMCAHUE CIIOB B 3ar0JIOBKAaX HE
nomyckaercsi. IlepeHOCHI CIIOB B 3arojloBKax HE JIOMYCKAaroTcs. TOUKYy B KOHIIE 3aroJIOBKa HE CTaBsT.
Ecnu 3aronoBok cocTouT W3 ABYX U Oojiee MPEeAsoKEHUM, uX pazneistoT Toukod. [lomuepkuBanue
3arojIOBKOB He Jlonyckaercs. PaccTosiHre Mexy 3aroioBKamu paszena (moapaszesna) U NocaeayoIuM
TEKCTOM JIOJDKHO OBITh PaBHO OJMHAPHOMY MEKCTpouHOoMY HHTepBaiy (10 MM), a paccTosiHHUE MEXKIY
3aroJOBKOM TOApa3/esia 1 MOCIeTHEH CTPOKOH MPEAbIIYIIETro TeKCTa — 2-M OJMHAPHBIM MEXCTPOYHBIM
uHTepBajam (15 mm).

B Tekcte He HOMKHO OBITH PUCYHKOB M TaOIHUI] 0€3 CChUIOK Ha HUX. PUCYHKM u TaOIUIIBI
pacrojararTcs B TEKCTE cpa3y MOCie CChUIOK Ha HUX. PUCYHKH TOJDKHBI MMETh MOSICHSIONTYIO HAIITUCh
— Ha3BaHME PHCYHKa, KOTOpas MmoMeniaeTcs noj HuM. Pucynku o6o3HadaroTcs cimoBoMm «Pucy. Touka B
KOHIIE HA3BaHUsI HE CTaBUTCS. PHCYHKHU cleayeT HyMepoBaTh MOCIEA0BAaTENbHO apaObCKUMu [UppaMu B
CKBO3HOM TIOPSIZIKE B TIpeziesiax Beeil paboThI.

[udpooii matepuan menecoodpasHo oGopmisaTs B Buiae Tabmuibl. Kaxknas tabnuia J0omKHA
MUMETh 3aroJI0BOK, KOTOPBIN JIOJDKEH OBITh KPATKUM M OTPAXKaTh COIAECPKUMOE TaOJIHIIB.

Han Ha3zBanwem cmpaBa muieTcss cioBo «Tabmuia» ¢ TOPSAIKOBBIM HOMEPOM apabCKUMHU
1 paMu B CKBO3HOM TIOPSIZIKE B TIpezieniaX Beeil paboThl. TeMaTHuecKuii 3aroloBOK MUIIYT CTPOYHBIMA
OykBaMH, KpoMe TMEepBOi MpOMHCHON. B KOHIle 3aroioBka TOYKY HE CTaBsT. Talmuiy criemyer
pa3Meniath Tak, 4TOObl €€ MOXKHO OBLIIO YUTATh 0€3 MOBOPOTa pabOThI UJIH K€ C TOBOPOTOM IO YaCOBOM
cTpenke. Tabnuily ¢ OONBIIMM KOJUYECTBOM CTPOK JOMYCKAETCS MEPEHOCUTHh Ha JPYTYIO CTPaHUILY.
[Tpu mepeHoce TabnMIBI, HA CIEAYIOIIEH CTpPaHWIIE TOBTOPSIOT €€ MIanKy W HaJ HEeW MOMEIAloT
Haamuch «IIpogomkenue Tabi.» ¢ ykazanuem HoMmepa. Eciu mamka Tabmuiel rpoMo3/Kasi, TO BMECTO
Hee ¢ TIEpEHECEHHOW YacTH B OTICIEHOM CTPOKE MMOMENIAt0T HoMep rpad.

[Tpunoxxenue odopMiseTcss Kak MPOAOKEHHWE OCHOBHOM YacTH 3aJaHMs, pacrojiaraercs B
MOpSI/IKE TIOSIBJICHUSI CCBIIOK B TeKcTe. Kaxxmoe mpuitoskeHue J0DKHO HAYMHATHCSI C HOBOW CTPAHUIIBI U
UMETh COZepKATEeNbHBIN 3aroJI0BOK, HalleYaTaHHBIN KUPHBIM MpudTOM. B mpaBoM BepxHEM yriy MOJ
3aroJIOBKOM TIPONMHUCHBIMU OykBamu Tiedataetcsi cioBo «llpunoxxenue». Hymepamus pasznenos,
MTYHKTOB, TAOIUI[ B KaXKIOM IIPUIIOKEHUHU CBOSL.



CnHcok pekoMeHayeMoil JTuTepaTypsbl

OcHoBHas IuTEpaTypa:
1. Mapmankua, M. ®@. . Xumus : yue6. nmocodue / M.®. Mapmankun, U.C. I'puropsa, [1.H.

KoBaneB ; Ces.-KaB ¢enep.yn-t. - Craspomnons : CKO®Y, 2015. - 228 c. - Ilpun.: c. 221-225. -
bubnwmorp.: c. 220-221

2.Xomuenko I'.Il. Heopranudeckast xumust [InaeKTpoHHBINA pecypce] : yueonuk / I'.I1. XomueHko,
N.K. HuroBuu. — DnexTpoH. TekcTtoBble nanHbie. — CII6. : KBamgpo, 2017. — 464 c. — 978-5-91258-
082-6. — Pexwum mocrymna: http://www.iprbookshop.ru/57335.htmI10

JlonoTHUTeILHAS JTUTepaTypa:
1.Heopranuueckass xumus [DneKTpoHHBIN pecypc] : madoparopHsiid mpaktukym / C.A. CokosoBa

[1 ap.]. — DnekTpoH. TeKCTOBble JaHHble. — Boponex: Boponexckuii I'ocynapcTBeHHbI ArpapHblii
VYuusepcurer uMm. Mmmneparopa Ilerpa IlepBoro, 2017. — 93 ¢. — 2227-8397. — Pexum poctyna:
http://www.iprbookshop.ru/72709.html

2.Heopranuueckast xumusi [ DIeKTpOHHBIN pecypc] : maboparophsiii mpaktukym / O.B. JlpskoHoBa
[1 ap.]. — DnekTpoH. TeKcToBble JaHHble. — Boponex: Boponexckuil ['ocynapcTBeHHbIN ArpapHblii
VYuusepcurer um. Ummeparopa Ilerpa IlepBoro, 2016. — 150 ¢. — 2227-8397. — Pexum poctyna:
http://www.iprbookshop.ru/72708.html

YuyeOHO-MeTOAUYECKas IUTepaTypa:
1. Meroaudeckue yKkazaHUs 10 BBITOJHEHHIO Ja0OpPaTOPHBIX PAa0OT MO JUCHHUIUIMHE «XUMHS» IS

ctynenToB HarpasieHus noarotosku 08.03.01 CtpoutenbcTBo.

2. DNEeKTPOHHBIN KypC JIEKIUH MO0 AUCUUIUINHE «XUMHUS» AJI CTYIEHTOB HAIIPaBJICHUS MTOATOTOBKH
08.03.01 CtpourenbcTBO

HNHTepHeT-pecypcebl:
1. http://biblioclub.ru - 5BC «YHuBepcurerckas 6nOIMOTEKA OHIAWHY;
2. http://www.iprbookshop.ru - 9BC «IPRbooks»;
3. http://www.consultant.ru - CnpaBo4yno-npaBoBasi cuctema Koncynsrantllntoc;
4. http://catalog.ncstu.ru/ - Dnextponnas 6udanoreka CKOY;
5. antiplagiat.ru - 3AO « Anrtu ITnaruar.
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