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1 O0uue mos10:xxeHUs

Pabouas nmporpamma nucuuruinHabl «Heopranuyeckasi XMMEs) COCTaBJIeHa B COOTBETCTBHHU C
TpeboBaHUsIMHU (perepaibHOTO TOCYAaPCTBEHHOTO O0pa30BaTEILHOTO CTaHIApTa, YTBEPIKICHHOTO
nprka3oM MunuctepcTa oOpasoBanus u Hayku Poccuiickoit @enepanuu Ne 1005 ot 11.08.2016, u
OCHOBHOIl TmpodeccruoHabHON 00pa3oBaTeNbHON MpPOrpaMMbl MOATOTOBKU «TeXHOJOrus u
nepepadoTKa TOJIMMEPOB» U «XUMHUYECKas TEXHOJOTHsS MPHUPOJHBIX HSHEPrOHOCUTENCH U

YIJIEPOJHBIX MaTepuanoB»1o HanpapieHuto 18.03.01 Xumudeckass TEXHOJIOTUSA.

3anaun CTYAEHTBI JIOJKHBI ITO3HAKOMUTBCS C TEOPETHMYECKMMM OCHOBaMHU 0a30BBIX

AUCHHILIAHBI pa3ieiioB XUMHUHU, OCBOUTb OCHOBHBIC 3aKOHOMEPHOCTU IIPOTCKAHUSA Pa3Inuy-
HBIX THIIOB XUMUYECKUX PEAKLUMI ¢ y4aCTHEM HEOPraHMYECKUX BEILECTB, OC-
HOBHBIE METOJIBI M TPHEMBI PA0OTHI B JTA00OPATOPUSX HEOPTaHNIECKON XUMHH.

OcHoBHbIE TeopeTnueckne OCHOBBI HEOPraHUYECKON XUMHH

pasfenst / TeMbl | Xymusi 371eMEHTOB

JUCLUILINHEI

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHUSs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMH pe3yJIbTaTaMHi 00pa30BaTe/IbHON NPOrpaMMbl

Hpouecc HU3YyYCHUS NUCHUIIIINHBI «HeopraHquCKaﬂ XUMHUA» HAIIpaBJICH Ha (bOpMI/IpOBaHI/IC

cnenyromux komnereHuuid B coorserctBuu ¢ ®I'OC BO u ocHoBHOM 00pa3oBaTenbHOM Mporpam-

Mot (Tabmuna 1):

Tabmuna 1 — KomnereHuy 1 miiaHUpyeMbIe Pe3yIbTaThl 00y4eHHS MO JUCIUTUINHE

KO,I[ N HAUMCHOBAHUC
KOMIICTCHII U

HnaHpreMHe PE3YyIbTaThl 06y‘ICHI/I$I 10 AU CHUIIIIMHE

ITepeuenb 3HaHUI

[Iepedyens ymenumit

Hepequb HaBbBIKOB

O6menpodeccuoHaabHbIE

OIIK-3 I'oTOBHOCTH HC-
MMOIb30BaTh 3HAHUS O
CTPOEHUH BELIECTBA, IIPHU-
pOIe XUMHUYECKOM CBSI3U B
pa3IMYHBIX KJIACCaX XH-
MHUYECKHX COSTMHEHUH
JUTS TIOHUMAaHHs CBOMCTB
MAaTEepHAJIOB U MEXaHNU3Ma
XAMHYECKHX MPOLECCOB,
MPOTEKAIOIINUX B OKPYXKa-
IOIIIEM MUpe

31(OIIK-3-1)
3HaTh: TeopeTnye-
CKHE TTOJIOKEHHUS U
3aKOHBI pazziena u
X CIEJICTBUSA
32(OIIK-3-1)
3HaTh: CBOMCTBA
pacTBOPOB
31(0OIIK-3-2)
3HATh: OCHOBHBIE
3aKOHOMEPHOCTHU
XUMUYECKHX TIpe-
BpaILEHUI
32(OI1K-3-2)
3HaTh: ANEKTPOH-
HOE CTPOEHHUE aTo-
MOB U MOJIEKYJ U
[Tepuoanueckuit
3axkoH /I.1. Menpe-
JIeeBa

V1(OIIK-3-1)
YmMmets: OcymecTs-
JSTh HEOOXOAUMBIE
pacueTsl ¢ IpUMe-
HEHUEM 3aKOHOB U
HUX CJIEICTBUI
V2(OIIK-3-1)
VYwmers: Haxonuts
HEo0X0IUMBIE CTIpa-
BOYHBIE JIaHHBIE
V1(OIIK-3-2)
YMetb: 00pabathl-
BaTh MOJy4YE€HHbBIE
JTaHHbIE
V2(OI1K-3-2)
YMeTh: NpUBOAUTH
apryMeHTHPOBaHHbIE
BBIBOJIBI

HI1(OIIK-3-1)
Bnaners: Teopetnue-
CKHMHU METOHAMHM OIIH-
CaHUs CBOMCTB IIpO-
CTBIX M CIIOJKHBIX BE-
IIECTB Ha OCHOBE
AJIEKTPOHHOTO CTpOE-
HUS UX aTOMOB H IIO-
noxxenus B [lepuoau-
YEeCKOM CUCTEME XU-
MHYECKUX DJICMCHTOB
H2(OIIK-3-1)
Bnagers: 0CHOBHBEIMH
METOJaMH HCCIIeIOBa-
HUS QUBHUYECKUX U
XHUMUYECKHX SIBIICHUN
HI1(OIIK-3-2)
Bnanern: HaBBEIKaMU
MPaKTUYECKOrO MpH-
MEHEHHS 3aKOHOB XH-
MUH

3 MecTo IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/bHOIi MporpaMMsl

Huctumnaa «Heoprannueckast xumusi» u3ydaercs Ha 1 kypcee B 2 cemecTpe.




JlucuumuinHa BXOAUT B cocTaB Oyioka 1 «/[uciurumimHel (MO )» U OTHOCHTCSI K 0a30BOM
yacTu.

JIJIs OCBOCHHS TUCIMILIMNHBI HEOOXOMMBI 3HAHUS, YMEHUS, HABBIKU M OIBIT MPAKTHYCCKON
JeSTeNIbHOCTH, c(popMUpOBaHHBIE HA MPEABIAYIINX dTanax ocBoeHus kommnerenuuii OIIK-3 B npo-
[[eCCe M3YUYCHUS JTUCIUTUIHH.

BXO}IHLIC 3HaHHA, YMCHI/HI 1 KOMIICTCHIIUU, HGOGXOI[I/IMBIG JUJIA I/I3yLIeHI/I$I JAaHHOT'O Kypca,
(GOpMHUPYIOTCS B ITPOLIECCE M3YyUCHUS TUCIUILINH, YKa3aHHBIX B Ta0IuUIE 2.

Ta6ymma 2 — [IpepekBU3UTHI AUCITUTUIMHBI

3HaHMs, YMCHHSI, HABBIKU, HEOOXOAMMBIE JIJISl U3yde-

HasBaune qucCuMILIMHEL
HUS TUCHUTUINHBI « Heopranudeckas XUMUs

Xumust 3HaTh OCHOBHBIE KJIACCHI HEOPTraHUYECKUX BELIECTB U
MX XUMHYECKHE CBOMCTBA

®dusuka 3HAaTh OCHOBHBIC 3aKOHBI M (DU3UYECKHE CBOMCTBA Be-
LIECTB, YMETh I0JIb30BaThCSl CIPABOYHBIMU MaTepHa-
JIaMH1

MaremaTtuka YMeTh NPOBOAUTE MATEMATUYECKUE ONIEPALIUN

OcHoBbl Oe3omacHocTH ku3Henes- | CoOIro1aTh paBUiia TEXHUKHA OC30IMaCHOCTH
TEJIBHOCTH

BLIXOIIHI)IQ 3HAaHUW, YMCHUS, HABBIKKU U KOMIICTCHIIUU, C(bOpMI/IpOBaHHBIe B IIponecce nu3zy-
YCHUA JHUCIHMITIIMHBI <<HeopraHI/1qec1<a91 XUMUA» UCHOJB3YIOTCA IMPU U3YUCHUHW JUCHUIIINH, IICPEC-
YHCJICHHBIX B Ta6J'II/II_[e 3.

Ta6mmma 3 — [TocTpeKBU3UTHI AUCITUTUTHHBI

Haspatie QHCLHILTHHEI 3HaHUA, YMEHUSA, HABBIKHU, CPOPMHUPOBAHHBIC HA JIHC-
nuruinHe «Heoprannyeckas XuMus»
AHanuTHYeCcKas XUMHUSI, 3HaHuE NPEJCTAaBICHUNH O 3aKOHOMEPHOCTSX XMMHYe-
CKMX TIPOLECCOB B TPOPECCHOHATHHOH HAaydHO-
Opraanyeckast XUMHS, UCCIIEI0OBATEIbCKOW M MPOU3BOJCTBEHHOM JEATENbHO-
CTH.
dwusznueckas XuMus, YMeHne TeopeTHuecKd 0OOCHOBBIBATh Pe3yNbTaThl (Pu-
3UKO-XUMHUECKUX 3aKOHOMEPHOCTEH C LeNbI0 JJ0Ka3a-
broxumust TEJIbCTBA JIOCTUKEHHUS TOCTABJIEHHBIX MPO(pEeCcCCHOHAIb-
HBIX 33]1a4.
HaBbiku paboTHI B KOJIJIEKTHBE.




4 O0beM IMCUMILUTHHBI (MOYJIs1) B 3a4€THBIX eIHHUIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMH4YeCKNX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommXxcs ¢ npe-
nojasareseM (10 BUJAAM Y4eOHbIX 3aHATHIT) U HA CAMOCTOSAITEIbLHYI0 padoTy o0yua-

HOIIHUXCH

OO01mmas TpyI0eMKOCTh (00beM) TUCIUTUTHHBI cocTaBisieT 4 3.e., 144 akax. gac.
Pacnpenenenne o0beMa AUCIUILTAHBI (MOJTYJIS) T10 BHJIAM YY€OHBIX 3aHSATHI MPEICTABICHO

B Tabnuie 2.

Ta6mmma 2 — O6beM TUCIUTIIUHBI (MOYJIs1) TIO BUAAM YYEOHBIX 3aHATHI

O0BbeM TUCHUTIINHBI

Bcero akagemu-
YeCKHUX YaCOB

OO0m1as TpyA0€MKOCTh JUCITUTLIHHBI

144

KonTakTHas aynuTopHasi pabora o0y4yaomuxcs ¢ npemnojaanaresueM (1o
BH/IaM Y4eOHBIX 3aHSATHII), BCEro

64

B ToM uncie:

3aHATHSA JIEKIIMOHHOTO THNA (JISKIIUU U UHBIC YYCOHbBIC 3aHSTHUS, IIPETyCMaT-
pHUBaloIIUe MPEUMYIIECTBEHHYIO IepeIady yaeOHoi nH(OpMALIUY TIe1aroru-
YECKUMH PaOOTHUKAMH )

32

3aHATHA CEMUHAPCKOI'0 THITIA (CGMI/IHapI)I, IMPAKTUYCCKHEC 3aHATHA, IPAKTHU-
KYMBI, J'Ia60paT0pHBIe pa6OTBI, KOJUIOKBUYMBI U UHBIC aHAJIOTMYHBIC SaHHTI/Iﬂ)

32

CamocrosiTeibHAas padoTa 00y4alOIIMXCS M KOHTAKTHAas padoTa, BKIIO-
YaloI1as TPYMIOBbIE KOHCYJIbTALUH, HHINBHIYAIbHYIO paboTy 00ydJaronmxcs
C IperogaBaTCIiMu (B TOM YUCJIC UHANBUAYAJIbHBIC KOHCYJII)TaIII/II/I); B3auMO-
JICWCTBHE B 2JIEKTPOHHOM HH(POPMAIIMOHHO-00pa30BaTEILHON Cpe/ie By3a

44

[TpomexyTouHas aTTecTanus 00yJarmuxcs — JK3aMeH

36

5 Conep:xkanue JMCHMINIMHBI (MOAYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)

C YKa3aHUEM OTBCACHHOI'O HA HUX KOJIMIECTBA aKAAEMUYICCKUX YaCOB U BUA0OB

y4eOHoi1 padoTbl

Ta6muma 3 — CTpykTypa u coJiep>kaHue TUCIUTUIMHBI (MOJTYJIS)

Bunpl yueOHoI pabOTHL, BKIIIOUasi CAaMOCTOSI-
TEJIbHYIO paboTy 00y4aroUmxcs U TpyA0eM-
KOCTb (B yacax)
KonrakTHas pabora
HaumenoBanue pa3zienoB, TeM U coJepKaHUE Ma- | TpenojaBaTesis ¢ 00ydaonuMucs
Tepuaia Jlexuun Cemunap- | JlaGopa-
CKHe TOpPHBIE CPC
(mpakTH- | 3aHATHSA
YECKHE
3aHATHUSA)
Beenenue B o0mumii kypc nucuuruinasl "Heopra-
Hudeckas xumus" (HX). JlokBaHTOBBIE TEOpUU
CTpoeHHs atToMa. KBaHTOBO-XMMHUYECKOE ONuUCa- 4 4
HUe cTpoeHUs aroma. CTpOEHHE ANEKTPOHHBIX
obououek. [lepnoauyeckue cBOHCTBa aTOMOB
Ilepnonnueckue cBOWCTBaA COeIMHEHM. BBene-
HUE B COBPEMECHHBIEC TEOPHH XUMUYECKON CBSA3H. 4 5 4
Meroz BaJIeHTHBIX CBA3€. MeToa MOJIEKYJIsIp-
HBIX opOuTaseH.
KomnuiekcHble coenuHeHus. TepmoauHamuka M 4 4 2 8




HaumeHnoBaHue pa3zienoB, TeM U COJEpKaHUE Ma-
Tepuana

Buapl yueGHO# paboThI, BKIIFOYAs CAMOCTOS-
TEJbHYIO paboTy 00yJaroImXcs U TPYA0eM-
KOCTb (B yacax)

KonraktHas pabora
IPEToAaBaTeNs ¢ 00yJaIONIMMUCS

Jlexnnu

Cemunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIE
3aHATUA

CPC

KHHETHKAa pPEaKIUid ¢ y4acTHEeM KOMILICKCHBIX
coenuHeHU. Teopun CTPOEHUS KOMIUIEKCHBIX
COCIUHEHUN.

Heoprannueckas xumusi HeMETauIoOB. ['ajmoreHsl
1 ux coeauHeHnus. Kuciaopon u ero coenuHeHus.
XanpKOT€HBI M MX COCAUHEHHSA. A30T M €ro CO-
enuHeHus. [THUKTOreHsl M UX coequHeHus. Bomo-
POA M €ro coequHeHus. YIepos, KpEMHHUHU, rep-
MaHUW U uX coeauHeHusd. MaeptHbie ra3sl. OTO-
pUIbl KCEHOHA U KPUNTOHA.

12

Xumus MeTauioB. MeTtamisl B NEPUOANYECKON
cucreme. Metajnueckasi CBsi3b. 30HHAsT TEOPHS
MeTauIn4eckux kpuctayuioB. lllenounsie u 1me-
JOYHO3EMENIbHBIE METAIIBl. XUMUS d-3JIeMEHTOB.
Penko3emenbHble  3JIEMEHTHI. Xumus -
3NeMEHTOB. Poib MeTamioB B OHOJIOTHUECKHX
IpoLeccax.

12

Metonpsl uccienoBaHud B3aUMOJIEUCTBUUA B Me-
TAUIOXUMHAYECKUX CHCTEMax. MeTaUIOXUMUA
(Koppo3usl, KJIaCTephl)

UTOoIro
10 JUCHUILIHHE

32

16

16

44

6 BxeayauTopHas caMocTosiTeJbHAs padoTa 00y4arOIMXCsl 10 AUCHUILINHE

(MmonyJi0)

[Ipu nmmaHupOBaHUU CaMOCTOATENIBHOM PabOTHI CTYIACHTY PEKOMEHIYETCS PYKOBOJICTBO-

BaTbCA CICAYHOIIUM pACHPECACIICHUEM YaCOB Ha CAMOCTOATCIIbHYIO pa60Ty (Ta6JII/IL[a 4)

Ta6JlI/ILIa 4 — PCKOMGHI{yeMOC pacupeacICHUC 4YaCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMIIOHEeHTBI caMOCTOATEIBbHON padoThI

KoJuunuyecrBo uacoB

M3ydeHne TeOpeTHUECKUX pa3/IeoB AUCIUIIIMHBI 16
[TonroroBka K 3aHIATHSIM CEMUHAPCKOTO THUTIA 16
[Tonroroska u opopmaenue PI'P 12
NTOI'O 44

7 OueHoYHbIe CPEACTBA IS MPOBE/IEHUs TeKYLIero KOHTPOJIA
U MPOMEKYTOYHOH aTTecTALMU 00y4aloIUXCs M0 AUCHUIIHHE (MOAYJIIO)

@DOHJ OLIEHOYHBIX CPEICTB IS MPOBEACHUS TEKYILETO KOHTPOJSA YCIEBAEMOCTH U IIPOMeE-
KYyTOYHOM arTecTanuu npeacrasieH B [lpunoxenun 1.
[TosHBINA KOMIIJIEKT KOHTPOJIBHBIX 3aJaHUN UM UHBIX MaTepUaIoB, HEOOXOJUMBIX JJIs Olle-
HUBaHUS PE3yIbTaTOB OOyYEHHUs MO MUCIUIUIMHE (MOAYNIO), MPAaKTHUKE XpaHUTCS Ha Kadenpe-

pa3paboTunke B OyMa>kHOM U AJICKTPOHHOM BH/IE.




1.

2.

8 YuedHo-MeTOAMYecKOe U NHPOPMALMOHHOE O0ecnedeHne TUCIUTLTUHBI (mo-
AyJIAA)

8.1 OcHoBHas JquTEpaTypa
Axwmertos, H.C. O0mas u Heopranudeckass Xxumusl : yaeOHuk s By3os / H. C. AxmeroB. - 5-¢
u31., ucnp., 4-e uza., ucnp. - M.: Beiciias mkona: Axkagemusi, 2003; 2001; 1998. - 744c.
I'muuka, H.JI. O0mas xumus : ydeOHOoe mocobme mns By3oB / H. JI. I'muuka; mom pen.
AN .Epmaxkosa. - 30-e u3z., ucnp. - M.: Unrterpan-Ilpecc, 2010; 2007; 2005; 2004; 2002. -
728c.
W11, P. Heopranuueckas xumusi: [llnapranka. — Mocksa : PUOP. — 157 c. - ISBN 978-5-369-
00657-3. - Tekcr : smektponHbId. - URL: https://znanium.com/catalog/product/773830 (mara
obpamienust: 12.09.2020). — Pexwum qocTyna: mo moamnucke.
boromornora, M. B. Heopraanudeckas xumus : yaeoHoe nmocooue / M.B. boromosnosa. - Mocksa :
NH®PA-M, 2020. - 336 c. : un. - (ITPODUns). - ISBN 978-5-98281-187-5. - Tekct : amek-
tpouneii. - URL: https://znanium.com/catalog/product/1061490  (matra  oGpareHus:
12.09.2020). — Pexxum gocTyma: 1mo momucKe.
leBuunpina, JI. B. Heopranunueckas xumus / JI. B. llleBuuneina, A. M. Anapues, P. E. Cunuy-
puna. - HoBocubupck : HI'TY, 2011. - 107 c. - ISBN 978-5-7782-1574-0. - Tekcr : 31eKTpoH-
ueiid. - URL: https://znanium.com/catalog/product/546179 (aara obpamenus: 12.09.2020). —
Pexxum octyma: 1o noamnucke.
MaprteiHoBa, T. B. Heoprannueckas xumus : yue6nuk / T.B. MapteinoBa, .. Cynoununkas,
10.C. AreeBa. — Mocksa : UHOPA-M, 2018. — 336 c. + [Jon. maTepuainsl [ DIEKTPOHHBINA pe-
cypc; Pexxum nocryna: http://new.znanium.com]. — (Beiciiee oOpa3oBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/25265. - Pexum J0CTyTA:
https://new.znanium.com/document?id=302331. - ISBN 978-5-16-012323-3. - TekcT : 3i€ek-
tpouubiid. - URL: https://znanium.com/catalog/product/940420 (nata oopamienus: 12.09.2020).
— Pexxum noctyma: no nomnucke.
Heopranuueckas xumus : xumust d- u f-snemenrosn: Ilpaktukym / bannuna JI.U., I'yceBa A.,
Atmanckux U.H., - 2-e u3n., crep. - Mocksa :®aunra, U3a-Bo Ypan. yu-ta, 2017. - 68 c¢. ISBN
978-5-9765-3141-3. - Texcr : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/945519 (mara obpamenus: 12.09.2020). — Pexxum npocty-
Ia: 1o MOATHUCKE.
WBanos, B. I'. Heoprannueckas xumus. Kparkuit kypc / B.I'. UBanos, O.H. I'eBa. - M.: KYPC:
HUILl UHOPA-M, 2019. - 256 c. - ISBN 978-5-905554-60-5. - Tekct : anextponHsrii. - URL:
https://znanium.com/catalog/product/1026945 (nata oOpamenus: 12.09.2020). — Pexxum nocty-
Ia: 1o MOATHUCKE.

8.2 JlomosiHUTeJbHAs JJUTEpaTypa
OO6mas 1 HeopraHuyeckas XuMus : yaebHoe mocodue s By3os / B. B. Jlenucos, B. M. Tana-

HOB, U. A. Jlenucosa u ap. - PoctoB u//l; ®ennkce, 2013. - 575c.
. Heopranmueckast xumust : yaeOHUK 175 By30B: B 3 T. T.1 : ®U3UKO-XUMHUYECKHUE OCHOBBI HEOP-

raanueckoi xumuu / mox pea. F0.J[. Tpetrsikosa. - 2-¢ u3n., uctp. - M.: Axagemus, 2008; 2004.
- 235c.

Heopranunueckas xumus : yueOHUK a5 By30B: B 3 T. T.2 : Xumus HenepexoJHbIX 3J€MEHTOB /
nox pen. FO. 1. TperbsikoBa. - M.: Akanemus, 2004. - 367c.

8.3 MeTozmqecm/le YKa3aHuA QJIA CTYACHTOB 110 0OCBOCHHUIO JTUCHUIIIMHBI

Kommiekcusie coequaenus: Meroauueckue ykazanus /Coct. B.B.Tenem. — Komcomonbck-
Ha-Amype: OVYBIIO «KHAI'TY», 2003. — 8 c.

DNeKTpOXUMHUYECKass KOppo3us MeTaioB: Meroaundeckue ykazanus / Coct. M.M.3omoTapes. -
Komcomonsck-Ha-Amype: Komcomonbsckuii-Ha-AMype rocyapCTBEHHBIM TEXHUUECKUN YHU-
BepcuteT, 2008. - 12 c.



3.

P — 3JIeMEHThI: METOAMYECKHE YKa3aHUs K BBIMIOJIHEHHIO JIa0opaTOpHOU paboThHI MO Kypey
«Ob6mas u Heopranuueckas xumus» / coct. T. A. Kynukosa. — Komcomonbck-Ha-Amype :
OI'BOY BIIO «KHAI'TY», 2016. — 10 c.

d — syIeMEHTBI: METOAMYECKUE YKa3aHUs K BHIIIOJIHEHHIO J1a00PaTOPHBIX paboT MO Kypcy
«O6mas u Heopranuueckast xumus» / cocT. T.A. KynukoBa. — Komcomonbck-Ha-Amype :
®I'bOY BIIO «kKHAI'TY», 2011. — 12 c.

8.4 CoBpemeHHbIe IPo(eccHOHAIBHBIE 0a3bl IAHHBIX U HH(POPMALHOHHBIE cnpa-
BOYHbIC CHCTEMbI, HCIOJIb3yeMble IPU OCYLIECTBJECHHH 00pPa30BaTeIbHOIO NPO-
Hecca 1o AUCHMILINHE

8.5

oMb PE

10.

11.

12.

https://www.krugosvet.ru/enc/himiya
http://www.newlibrary.ru/genre/nauka/himija/neorganicheskaja_himija/
http://www.viniti.ru/products/viniti-database)

Alkalinity Calculator (or.water.usgs.gov/alk) P ba3a maHHBIX 10 HICTOYHOCTH U
METO/aM €€ OIPEACIICHHUS.

ChemDB Web Interface Index (cdb.ics.uci.edu) P ChemDB mnpemnaraer Oec-
IUIATHBIN OHJIAWtH MHCTpyMEHTapuil mo xuMuu. Tekyias Bepcus colepxut 6omnee 4
MJTH OTIMCAHHWH COCTMHEHUH 1 Oosiee 8 MITH H30MEPOB.

ChemSpider (www.chemspider.com) P Pecypc OTKpbITOro A0CTyIa, 00ecneyu-
BAIOIIMM JOCTYNl K MWUIMOHAM ONMCAHUN XMMHYECKUX CTPYKTYyp. Ilomck mposo-
JTUTCS TI0 HECKOJIBKUM 0a3am, B ToM urciie PubMed u NCBI Entrez u np.
ChemSynthesis (www.chemsynthesis.com) P ba3a naHHbIX XHMHYECKHX Be-
IIECTB, COJACPKUT TakKe MH(MOPMALIMIO IO METOJaM UX CHUHTEe3a U (PU3NYECKUM
CBOMCTBaM, TaKMM KaK IJIOTHOCTh, TOUKA TJIaBJICHUS, TOUKA KUTICHUS U T.]I.
Crystallography Open Database (www.crystallography.net/cod) P basa manxbix
KPUCTAJIMYECKUX  CTPYKTYp  OpPraHMYecKHX, HEOPraHMYeCKHUX, MEeTallo-
OpPraHMYECKUX COSAMHEHUN U MUHEPAJOB, 32 UCKIIOYCHHEM OHOTIOIMMEPOB.

NIST Chemistry WebBook (webbook.nist.gov) P Caiit npeaocTasiseT A0CTYyI K
JTaHHBIM 1o XUMHUU U pusuke. Komnekuuu noaaepxxusatotcs [Iporpammoit NIST.
PubChem Project (www.syntheticpages.org) » Ilowck Gonee 8 MiIH COeMHEHHI
o pa3nuuHbiM KputepusMm. CalT nojaep;kuBaercss HanuoHanbHBIM LEHTPOM IO
OMOTEXHOJIOTHSIM.

SyntheticPages (www.syntheticpages.org) » Dto GecruiaTHasi HHTepaKTUBHasI Oa-
3a JaHHBIX 110 XUMUYECKOMY CHUHTE3Y.

TOXNET (toxnet.nlm.nih.gov/index.htm) P Ba3a gaHHBIX MO TOKCHKOJOTHH,
OTACHBIM XUMHUYECKHM COEIMHEHUSM, COCTOSIHHIO OKPYXKAIOLIEH cpenbl U 3/10po-
Bbsl.

IIepeyenb pecypcoB HHPOPMANUOHHO-TEJIEKOMMYHHMKAIMOHHON CEeTH «Hn-
TepPHeT», He0OXOIMMBIX /IJIsl 0OCBOEHUS TUCIHHUIJIMHBI (MOLYJIs1)

1. Bukunenus http://ru.wikipedia.org

2. Xumuueckuit moprain http://www.xumuk.ru

3. Hayunas snextponnas 6ubnuorexka eLIBRARY.RU [DOnekTpoHHbIil pe-
cypc]. - Pexxum noctyna: http://elibrary.ru, cBo6oaHbIi.

4. EcTecTBEeHHOHAYYHBIM OOpa30BaTEIbHBIM TOpTan [DIEKTPOHHBIN pe-
cypc]. - Pexxum noctyna: http://en.edu.ru, cBoOOHBII.

8.6 JInueH3MOHHOE MPOrpaMMHOe obecneyeHHe, HCIoab3yeMoe Mpu
ocyIlecTBJIeHUH 00pa30BaTeIbHOIO Mpolecca Mo JUCHHUILIHHE
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http://www.newlibrary.ru/genre/nauka/himija/neorganicheskaja_himija/
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http://elibrary.ru/
http://en.edu.ru/
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9 OpraHn3aun0HHO-ne):[ar0ruqeclme yciaoBus

Opranusanus 06pa3oBaTeIbHOrO IpoOLEcca PEriIaMeHTUPYETCsl yueOHBIM IIJIAHOM U paciu-
caHMeM Yy4yeOHBIX 3aHATHH. SI3bIk 00ydeHus (npenojgaBaHus) — pycckuil. [lng Bcex BUIOB ayau-
TOPHBIX 3aHATUN aKaJJIEMUYECKUI Yac yCTaHABIIMBAETCS IPOAOKUTEILHOCTHIO 45 MUHYT.

ITpu popMupoBaHuM cBOCH MHIMBUAYATIBHON 00pa30BaTEIbHON TPAEKTOPUHN O00yUarOUiCs
MMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOIIMX AUCLUILIMH U IPO(ECCHOHATIBHBIX MOJYJEH, 0CBO-
€HHBIX B ITPOLIECCE MPEIIIECTBYIOLIEr0 00y4YeHuUs, KOTOPBIA 0CBOOOXK1aeT 00y4YaroLerocs oT Heoo-
XOIUMOCTH UX IIOBTOPHOT'O OCBOCHHUS.

9.1 O6pa3zoBaTeIbHbIE TEXHOJIOTHH

VY4eOHbIl mporecc Mpu MPernoiaBaHui Kypca OCHOBBIBACTCS Ha MCIIOJIb30BAHUU TPAIULIH-
OHHBIX, HHHOBAI[MOHHBIX 1 MH(GOPMAIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUH. TpaauinoHHbIe 00-
Pa30BaTCIbHBIC TCXHOJOTHUU NPCACTABJICHBI JICKIUAMU U CEMUHAPCKUMU (HpaKTI/ILIeCKI/IMI/I) 3aHATHU-
amu. MTHHOBallMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH UCTIOIB3YIOTCS B BUJIE IMIMPOKOTO MPUMEHe-
HUSI aKTHUBHBIX M MHTEPAKTUBHBIX (OpPM MpoBeneHHs 3aHsTui. MHPOpMarmonHnsie 00pa3oBaTeb-
HBIE TEXHOJIOTHH PEATU3YIOTCSl MyTEM aKTUBU3ALUU CaAMOCTOSITENbHON pabOThl CTYIEHTOB B MH-
dbopmarimoHHON 00pa30BaTEIbHON CpeJie.

9.2 3aHATHA JEKIIUOHHOI'0 THIIA

JIeKMOHHBIN KypC MPEAnonaraeT CUCTEMATU3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIIPOCOB
yueOHOro IJaHa.

Ha nepBoil nexkuuu nekTop 00s13aH MpPeAyNpeIuTh CTYACHTOB, IPUMEHUTEIBHO K KaKOMY
6a30BoMy y4eOHUKY (yueOHUKaM, yueOHbIM TOCOOUIM) OyieT MPOYUTaH Kypc.

JlekIMOHHBIN KypC JOJKEH JaBaTh HAaMOOJBIINI 00beM MH(MOpMAIUU U oOecrieynBaTh 00-
jee riy0oKoe MOHUMaHWe y4eOHBIX BOIPOCOB MPU 3HAYMTEIBHO MEHBIIEH 3aTpaTe BPEMEHH, YeM
3TO TpeOyeTrcsi OOIBIINHCTBY CTYACHTOB HAa CAMOCTOATEIbLHOE N3YUYEeHNE MaTepuraa.

9.3 3aHATHS CEMHHAPCKOI0 THIA

CemuHapCcKue 3aHATHS MPEICTABISIOT COOOM ETATM3AINI0 JIEKIIMOHHOTO TEOPETHIECKOTO
MaTepuana, IPOBOASATCS B IENAX 3aKPEIICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/IeIbl.

OcHoBHOI (popMO¥ MPOBEEHUS CEMUHAPOB SBIISIETCS 00CYXKIeHNE Hanbosee mpoOIeMHBIX
U CIIOKHBIX BOIIPOCOB MO OTJENBHBIM TeMaM, a TaKkKe pa30op MPUMEPOB U CUTYalUl B ayTUTOPHBIX
yCIOBUAX. B 0053aHHOCTH MpernoaBaTeliss BXOIAT: OKa3aHWe METOIUICCKONW ITOMOITH ¥ KOHCYIIb-
TUPOBAHUE CTYJEHTOB M0 COOTBETCTBYIOIINM TeMaM Kypca.

AKTHBHOCTH Ha CEMUHAPCKUX 3aHITHIX OIICHUBACTCS TIO CIICIYIOIIMM KPUTEPHSIM:

- OTBETHI Ha BOIIPOCHI, MPEATIaraeMble MPerno/IaBaTeieM;

* y4acTHE B IUCKYCCHSIX;

- BBITIOJTHEHUE MPOCKTHBIX U WHBIX 3aJ[aHHIA;

- ACCHUCTHPOBAHUE MPETIOJIaBATEINIO B IPOBEACHUN 3aHITHH.
OTBeT A0KEeH OBITh apPTYMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COACPKATh CCHUIKU
Ha MCTOYHUKH. J[OKJIazpl ¥ ONMOHUPOBAHKE JOKIIAJI0B NPOBEPSIOT CTEIIEHb BIIAJICHUS TEOPETHYEC-
CKHUM MaTEepUajoM, a TaAKKe KOPPEKTHOCTh M CTPOTOCTh PACCYKICHUH.

AXTHUBHOCTB Ha JTa0OPATOPHBIX 3aHATHAX OIEHUBACTCS IO CICTYIOIIUM KPUTEPHUSIM:

BBHITIONTHEHUE U 0dopMIICHHE TabOpaTOPHOTO KypHala, a TakKe HAIMYUE CIEIOSK bl (Xa-

naTa) o0s3arenbHo0 Heo0xoauMplii MUHUMYM HH(OpMAIIMK B 1a00PaTOPHOM >KypHaJIe BKITIOUYALT:



® Jary,;
e Ha3BaHHUE pabOTHI,
® ypaBHCHHS PCAKIIHIA;
®  YCJIOBHS UX IIPOBE/ICHUS;
e THUI HAOJOJAEMOTO aHAIUTUYECKOTO CUTHAJIA,
® [IpH BBHINOJHECHUHU KOJMYECTBCHHBIX OINPENEICHUI B JIAOOPATOPHBINA XKypHAT TaKKe BHO-
CATCA NPCABAPUTCIBHBIC PAaCYCThbl, BCC SKCIICPUMCHTAJIBHBIC NAHHBIC (MaCCbI HaBCCOK, pa3sMCpPhI
QIMKBOTBI, 00bEMBI MEPHBIX KOJIO U TUTPAHTOB, KOHIICHTPAIIUK PACTBOPOB U T.1.), PacyeT pe3ylib-
TaTOB aHAJIN3a M UX CTATUCTHYECKasi 00paboTKa;
® OKOHYATEJbHBIC BHIBOIBI.
- OTBETHI Ha BOIPOCHI, IIpeJIaraeMble MPEero1aBaTelieMm;
* y4aCTHE B TUCKYCCHSIX;
* ACCHCTUPOBAHME TPENOIABATEIIO B IPOBEICHUN 3aHSATHIA.
OI.[CHI/IBaHI/Ie SaﬂaHI/IfI, BBIITOJIHCHHBIX Ha CCMHMHAPCKOM 3aHATHH, BXOJUT B HAKOIUICHHYIO
OLICHKY.

9.4 CamocTosiTeibHAsI padoTa 00y4YaOMMXCsl 1O AUCHUILINHE (MOTYJII0)

CamocTtosTenbHas paboTa CTYAEHTOB — 3TO MPOIECC aKTUBHOTO, I[EJICHANIPABIEHHOTO MPHU-
0OpeTeHHsI CTYJICHTOM HOBBIX 3HAHUH, YMEHUH 0€3 HENMOCPEJACTBEHHOTO y4YacTHs TpPEeroaaBaTeds,
XapaKTepU3YIOMIMICS MPEeIMETHOW HampaBlIeHHOCTHIO, 3P(PEKTUBHBIM KOHTPOJIEM U OLEHKOH pe-
3yJIBTAaTOB JACATEIBHOCTH 00YJarOIIEroCs..

[{enu caMOCTOSTENbHOM pabOTHI:

* CUCTEMATHU3alMs U 3aKPEIUJICHUE IOJYYEHHBIX TEOPETHYECKUX 3HAHUM U MPAKTHYECKUX
YMEHUH CTYJIEHTOB;

- yri1yOJICHHE U paclIMPEHUE TCOPETUUCCKUX 3HAHMIA,

- (hopMHupOBaHHE YMEHUN HCIONH30BATh HOPMATHUBHYIO U CIPAaBOYHYIO JOKYMEHTAIIHIO,
CIICLIMAIBHYIO JTUTEPATYPY;

- pa3BUTHE TO3HABATEIBHBIX CIMOCOOHOCTEH, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTU H
OPraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSATEIHHOCTH MBIIIEHHUS, TBOPUECKONW WHUIIUATHBBI, CIOCOOHOCTEMH
K CaMOpPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CAaMOpPEAIN3aliu;

* Pa3BUTHUE UCCIENOBATEIBCKUX YMEHUN U AKaIEMUYECKUX HABBIKOB.

CamocrosiTenbHas padoTa MOKET OCYIIECTBISATHCA MHANBUYATBHO UK TPYIINIAMH CTYICH-
TOB B 3aBUCUMOCTH OT 1I€JIH, 00beMa, YPOBHS CIOKHOCTH, KOHKPETHON TEMAaTHUKH.

TexHomoTHst OpraHu3aIii CaMOCTOSTEIFHON PabOTHI CTYACHTOB BKJIIOYAET UCIIOJIH30BAHKE
WH()OPMAIIMOHHBIX U MAaTEPHAIBHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAUTOPHON CAMOCTOSTENbHOM paboThl CTYACHTOB MOKET MpO-
XOJIUTh B MUCbMEHHOM, YCTHOM WJIM CMEIIaHHON (opMme.

CTyneHThl TOJDKHBI OIXOIUTh K CAMOCTOSITENIFHON paboTe Kak K HauBa)KHEWIIeMy cpefi-
CTBY 3aKpeIUICHUsI U Pa3BUTHSI TCOPETUUCCKUX 3HAHUH, BBIPAOOTKE €TMHCTBA B3TJISI0B HA OT/EIb-
HBIE BOIIPOCHI Kypca, MPUOOPETEHUs ONMpeAeEeHHBIX HABBIKOB M UCIOIB30BaHUS MPOodeccHoHalb-
HOW JIUTEPaTYpBhI.

9.5 MeToanueckne yKazanus J1Jisl 00y4aOUIMXCS M0 OCBOCHHIO TN CHUILIMHBI

[Tpu u3ydeHun TUCIUILIMHBI 00yYaIOUIMMCS 11e1eco00pa3HO BBIMOIHATH CIEAYIONINE PEKO-
MEH/IALUHU:

1. U3ydyeHue yueOHON AUCIUILTUHBI JOHKHO BECTHCHh CHCTEMATHUECKH.

2. Ilocne u3yyeHus Kakoro-nubo paszzesna o yueOHUKY MIIM KOHCIIEKTHBIM MaTepualiaM pe-
KOMEHJIYETCsl IO ITAMSTH BOCIPOU3BECTH OCHOBHBIE TEPMHUHBI, OIIPENEIICHNUs, TIOHATUS pa3iena.

3. Oco0oe BHUMAaHUE CIIEAyeT YAEIUTh BHIIOJHEHHUIO OTYETOB MO MPAKTHUECKUM 3aHATUSIM
Y MHIUBUYaJIbHBIM KOMIUIEKCHBIM 3aJJaHHUSIM HA CaMOCTOSITEIbHYIO PadoTy.

4. Bcs TemaTHKa BOIPOCOB, U3y4aeMbIX CAMOCTOSITENIBHO, 3a/1a€TCS Ha JIEKIUAX MpEnoiaBa-
TesieM. VIM ke JaroTcsd UCTOYHUKH (B MEPBYIO OUepeb BHOBb U3AHHBIE B IEPUOINYECKON HayUYHOH
JauTeparype) i 6osee AeTaIbHOTO MOHUMAHUS BOIPOCOB, 03BYUYEHHBIX Ha JICKIIHU.



[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJDKHBL:

* IPOCMAaTPUBATh OCHOBHEIE OMIPEIeICHUS U (DAKTHI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIGKIIMOHHOM 3aHSITHH MaTepUall U TOMOJIHUTH €T0 C
Y4E€TOM PEKOMEHJIOBAaHHOM 110 JAaHHOM TEME JINTEpaTyphl;

* UI3YYUThb PEKOMEHJIOBAHHYIO JIUTEPATYpPY, COCTABIISTH TE€3HCHI, AHHOTAIIMM U KOHCIEKTHI
Han0oJice BAXKHEIX MOMCHTOB;

* CAMOCTOSITENIbHO BBIMIOJIHATD 3a/IaHUsl, aHAJIOTUYHbIE MPeJiaraeMbIM Ha 3aHATHUSX;

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPECTB.

MeToanuyeckne yKkazaHus Npu padore HAl KOHCIEKTOM JIEKIIUU

B xome nexnuoHHBIX 3aHATHH HEOOXOIMMO BECTH KOHCIIEKTHpOBaHHME ydeOHoro Mmarepuana. OOpa-
1IaTh BHUMaHWE Ha KATErOpHH, (POPMYIUPOBKH, PACKPHIBAIOIINE COJEPIKAHUE TEX WM HHBIX SIBICHHU W
MPOIIECCOB, HAYYHbIE BBHIBOJBI U MPAKTUUYECKUE PEKOMEHAALUH, MTOJOXKHUTEIbHBIA ONBIT B OPATOPCKOM HC-
KyccTBe. JKenarenpHO OCTaBUTh B pab0uMX KOHCIEKTaX IOJs, HA KOTOPBIX JefaTh MOMETKU U3 PeKOMEH10-
BaHHOU JTUTEPaTypBl, JOTOIHSIONINE MaTEPHUAN MPOCITYNIAHHON JICKIINH, a TAKKE TOUYEPKHUBAIOIIHE 0CO0YI0
B2)KHOCTh TEX WJIM MHBIX TCOPETHUYCCKHUX TOJOKCHUH. 3a1aBaTh NMPENOAaBaTEII0 YTOUHSIOIIUE BOMPOCH C
LIEJIbIO YSICHEHUS TEOPETUYECKUX MOTOKEHUM, pa3pelleHuUs CHOPHBIX CUTYAlMM. ... U T. 1.

MeToanyeckue yKa3aHUA 10 CAMOCTOAATEJILHON padoTe HAX U3y4aeMbIM MATEPHAJIOM U
NpPHU MOArOTOBKE K MPAKTHYECKUM 3AHATHUAM

Haunnath Hazmo ¢ uM3y4eHus] peKOMEHJI0BaHHOW JuTepaTypbl. HeoOX0qMMO MOMHUTB, YTO Ha JIEKIMH
00BIYHO paccMaTpUBAETCA HE BECh MaTepHai, a TOJIBKO ero 4acTb. OcTajabHas €ro 4acTbh BOCIIOJHSAETCS B
MIPOIIECCE CAMOCTOATENBHOM paboThl. B cBs3m ¢ 3TMM paboTa ¢ peKOMEHIOBaHHOW JTUTEPATypPOU 00sI3aTeNb-
Ha. Oco0oe BHUMaHUE IPU 3TOM HE00X0AUMO OOpaTUTh Ha COACP)KaHUE OCHOBHBIX IOJIOKEHUH U BBIBOJIOB,
00BsICHEHHE SIBIICHUH W (aKTOB, YSICHEHHE MMPAKTUYECKOTO MPUIIOKEHHS PACCMaTPUBAEMBIX TEOPETUYECKUX
BOIpocoB. B mporecce 310if paboThl HEOOXOIUMO CTPEMUTHCS MOHSTH U 3aIIOMHUTH OCHOBHBIC MOJOXKEHUS
paccMaTpUBaeMOro MaTepuaa, IpuMepsl, MOSICHSIOIINE €0, a TaKkKe pa3o0paThCs B WILIIOCTPATHBHOM Ma-
Tepuae... u T.1.

10 Onucanne MaTepuabHO-TEeXHHYECKOI0 obecnevyeHnsi, He00X0AMMOro VIl OCy-
1IeCTBJICHHS] 00pPa30BaTeILHOIO Npouecca Mo AMCHUIIINHE (MOY.1I0)

10.1 Yue6Ho-1200paTOpHOE 000pYy/A0BaAHHE

Tabmuna 6 — [lepederp 000pya0BaHUS TaOOPATOPHH

HaunmenoBaHue AyJAUuTOpUH

Aymuropus (;maboparopun)

Hcnonszyemoe obopyaoBaHue

417/1 MynsTUMEnniHasA ayIuTOpus, CoBpeMeHHbIE cpencTBa
BMeCTHMOCTHIO 30 4eIOBEK. | BOCHPOHM3BEACHUS M BU3YyAIM3alluH JIFOO0H BHICO U
ayauo MHGOpMaIuK, MOMYYEeHUs U Nepeadu dJeK-
TPOHHBIX JOKYMEHTOB. THIOBast KOMITJICKTAIINS
MYJIbTUMEIUIHHON ayTMTOPHH COCTOUT U3: MYJIb-
TUMEIUHUHOTO MPOEKTOPA,
ABTOMATH3UPOBAHHOTO NMPOEKIIMOHHOTO IKPaHa,
AKyCTUYECKOM CHUCTEMBI, BKIIFOYAOIIEH Tau-CKpUH
JIOCKY, IEPCOHATIBHBIN KOMIBIOTED (C
TEXHUYECKHMH XapaKTepHCTUKaMu He Hibke Intel
Core i3-2100, DDR3 4096Mb, 500Gb),
unrepdeiicel moaxmouenus: USB, audio, HDMI.

431/1 JlaGoparopus oO1ielt XuMuH XumHueckas mocyjaa, peakTBbl, JlabopaTopHble
YCTaHOBKH

10.2 Texnnuyeckue v 3J1eKTPOHHbIE CPEACTBA 00yUYEeHUSs




JleKIIHOHHBbIE 3AHATHA.

Ay,Z[I/ITOpI/II/I I JIEKIUOHHBIX 3aHATUN YKOMIIJICKTOBAHBI MCGGHLIO U TCXHUYCCKUMHU CpCHO-
CTBaMH OOYYCHHS, CIYXKAITUMHU IS TIPEACTABICHUS y9eOHONH MH(pOpMauu OOJIBIION ayJUTOPUN
(HabopBI TEMOHCTPAIMOHHOTO 000pymoBaHUs (IIPOEKTOp, PKpaH, KOMIBIOTEP/HOYTOYK), yueOHO-
HarJISIIHBIC TTOCOOUS, TEMATUYCCKHE WILTFOCTPAIIHH).

I[JISI peaim3an JUCHUIIIIMHBI TOATOTOBJICHBI IIPE3CHTALIUH.

JlaGopaTopHble 3aHATHS.

Jns maGopaTopHbIX 3aHATHN Hcmoiab3yeTcss ayauTopus Ne 431/1, ocHamieHHas COTJIaCHO
TalI. 6:

CamocrosiTeibHas padoTa.

[TomemeHust Isi CaMOCTOSITENbHON PabOThl OCHAIIEHbl KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO MOAKITIOUEHUSI K ceTH «HTEepHET» M MOCTYNMOM K 3JICKTPOHHON HH(POPMAIMOHHO-
obOpazoBarenbHOi cpene KHAT'Y:

- yuranbHbId 3a1 HTh KHAT'Y;

- KOMIIbIOTEepHBIH Kitacc (ayn.319 kopmyc Ne 1).

11 Uubie cBegeHus

MeToauyeckue peKOMeHAAUMHU 110 00y4YEeHHUIO JIMI ¢ OTPAHUYEHHBIMU BO3MOKHOCTAMM
310POBbsI H MHBAJIH/I0B

OcBoeHME AUCHUUIUIMHBI OOYYAIOIIUMHUCA C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU 3J0POBbS
MOYET OBITh OPTaHU30BAHO KaK COBMECTHO C JIPYTMMHU OOYYaIOUIMMHUCS, TaK U B OTJCIBHBIX TPYTI-
nax. [IpenmonararoTcsi crienuanbHbIE YCIOBUS Ui MOJNyYeHUs OO0pa3oBaHMs OOYYAIOIIMMUCSA C
OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3/J0POBbSI.

[Tpodeccopcko-nienarorn4eckiii cocraB 3HAKOMUTCS C TICHUXOJOT0-(PpHU3UOIOTUYECKUMU
O0COOEHHOCTSIMU 00YYarOIIMUXCS WHBAJIUAOB U JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS,
WHAVBUAYAIBHBIMU MIPOrpaMMaMi peabuimuTaluy uHBAMUIOB (mpu Hamuuuu). [Ipun HEeoOXoaumo-
CTH OCYILECTBJISIETCS JOMOJHUTENbHAS MOAIEP)KKa MPENoJaBaHNus ThIOTOPAMHU, IICUXOJIOTaMH, CO-
[UATBHBIMU pa0OTHUKAMHU, TPOIIEIITNMHE IMOATOTOBKY aCCHCTEHTaMHU.

B cooTtBercTBUM ¢ MeTOaMYECKUMH peKoMeHnanusMu MuHoOpHayku P® (ytB. 8 ampens
2014 r. N AK-44/05BH) B Kypce HpeAroaraercsi UCrojib30BaTh COLMAIbHO-aKTUBHBIE U pedIiek-
CUBHBIE METOJIbl 00YYEHMUsI, TEXHOJIOTHH COLMOKYJIbTYPHOU peaOuINTAlUU C IIeJIbI0 OKa3aHUs IO-
MOIL B YCTAaHOBJIEHUH IOJIHOLICHHBIX MEKIMYHOCTHBIX OTHOLIEHUH C APYTUMH CTyIEHTaMH, CO-
31aHUH KOM(DOPTHOTO TICUXOJOTUYECKOTO KIMMaTa B cTyaeHueckoi rpynne. [Tondop u pazpaboTtka
y4eOHBIX MaTepUaIOB MIPOU3BOIATCS C YUETOM MPEJOCTABIECHUS MaTepualla B pa3IMuHbIX (opmax:
ayIuanbHOM, BU3yaJbHOM, C UCIIOJIB30BAaHUEM CIIELUATbHBIX TEXHUUECKUX CPEJICTB U MH(pOpMaLH-
OHHBIX CHUCTEM.

OcBoenune aucruiiuHel auiamMu ¢ OB3 ocyIecTBaseTcs: ¢ UCIOIb30BaHUEM CPEJICTB 00Y-
YyeHus1 OOIIEero M CHEelMaIbHOr0 HazHaueHHs (IIEPCOHATIBHOIO U KOJJICKTMBHOTO HCIIOJIb30BAHMUS).
MatepuanbHO-TEXHUYECKOE OOecreueHue mpelyCMaTpuBaeT MPUCIIOCOO0ICHUE ayAUTOPUM K HYX-
nmam ur ¢ OB3.

®opma IpoBeJeHHs aTTECTAllUU Ui CTY/IEHTOB-MHBAINIOB YCTAaHABIMBACTCS C YYETOM HH-
JUBHUYaJIbHBIX Ncuxodu3nueckux ocodeHnocten. s cryaenros ¢ OB3 npexycmarpusaercs 1o-
cTymnHas (opMa mpe1oCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, @ UMEHHO:

* B TICUATHOM WJIM 3JIEKTPOHHON (opme (A JIMI C HApYIIEHUSIMU OMOPHO-IBUTAaTEILHOTO
amnmapara);

* B M€YaTHOW (opMe MM DJIEKTPOHHOH (opMe C YBEIMUYEHHBIM IIPUPTOM U KOHTPACTHO-
CTBIO (17151 JIUL] C HAPYLIEHUSIMU CIIyXa, Pe4H, 3pEeHus);

* METOIOM UTEHMS aCCUCTEHTOM 3a/1aHus BCIYX (VIS JIUI C HAPYIICHUSMH 3pEHUS).

CryneHTaM ¢ WHBaJIMIHOCTHIO YBEIMYMBAETCS BpPEMs Ha IMOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOIPOCHL. JIJIsl TaKUX CTYACHTOB IpeayCMaTpUBACTCS JOCTYMHAs Gopma MperocTaBie-
HUS OTBETOB Ha 33JaHUS, @ UMEHHO:



* IUCbMEHHO Ha Oymare WM HabOpOM OTBETOB Ha KOMIIbIOTEpE (s JIUL] ¢ HAPYLUICHUAMHU
clIyxa, peun);

- BBIOOpPOM OTBETa M3 BO3MOXHBIX BapMAaHTOB C HCIOJIb30BAHMEM YCIYI aCCUCTEHTa (IJIs
JIMI] C HApYLIEHUSIMU OIIOPHO-/IBUTaTEJIBLHOTO allapara);

* YCTHO (7151 JIULL ¢ HApYLIECHUSIMHU 3PEHHUs, ONTIOPHO-ABUIaTEIbHOIO allapara).

[Tpu HEOOXOAMMOCTH Ml OOYYAIOUIMXCS C MHBAJIMIHOCTHIO MpOIENypa OLEHUBAHUS pPe-
3yJIbTaTOB O0YYEHUS MOXKET IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.



[Ipunoxenue 1

®OH/I OHEHOYHbBIX CPEI[CTB1
10 AMCIUILINHE

Heoprannueckass xumus

HanpaBnenune noaroToBku

18.03.01 Xumuueckas mexHono2us

HamnpasnenHocTs (mpoduiib)
00pa30BaTeNbHOM POrpaMMbl

Texnonoeus u nepepabomxa noaumepos

Xumuueckas mexHono2us NpUpOOHbIX SHEPLOHOCUmenell u
V2lepoOHbIX MAMepuanos

KBanmudukanms BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yuebHomy niawy)
®opma 00yueHus OuHasl
TexHomorust 00yueHus MpaAOUYUOHHASL
Kypc Cemectp TpynoeMKoCTs, 3.€.
1 2 4

Bua npomexyTo4HON aTTecTalnu

OOGecneunBaroliee noapas3aeicHne

Dx3amen

Kageopa XuXT - Xumus u xumuueckue
MexHon02UU

1 IlepeuyeHb MJIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHS MO JUCHUILIMHE (MOAYJIIO0),
COOTHECEHHBIX C IMJIAHUPYEMbIMH pPe3yJibTaTaMU 00Pa30BaTeJbHOI MPOrpaMMbl

! B maHHOM MPHIIOKCHUH TIPEICTABIICHBI THITOBBIE OIIEHOYHBIE CpeicTBa. [10THBIN KOMIUIEKT olle-
HOYHBIX CPEJICTB, BKIIOYAIOIINN BCE BAPUAHTHI 33/IaHUl (TECTOB, KOHTPOJIBHBIX padoT U Jp.),
npeiaraeMbIx o0yJaroemMycs, XpaHuTcs Ha kadenpe B OyMakHOM U 3JIEKTPOHHOM BH/JIE.



Tabmuua 1 — KomnereHuy u miiaHUpyeMble pe3yabTaThl 00y4eHHS MO JUCIUTUINHE

Ko n Haumenosanue
KOMIIETEHLINU

[Inanupyemble pe3yiabTaThl O0yYEHHS 110 AUCHUILIINHE

Ilepeuenb 3HaHUI

Ilepedyenb yMeHu

[IepeueHb HaBBIKOB

Oo6menpodeccnoHanbHbIC

OIIK-3 I'oTOBHOCTH HC-
MIOJIb30BaTh 3HAHHUS O
CTPOEHUHU BEIIECTBA, PHU-
pOAE XMMUYECKOU CBSA3HU B
Pa3IMYHBIX KJ1accax XH-
MHYECKHUX COCOUHEHUN
JUIS TIOHUMAaHHs CBOMCTB
MAaTEepHUAIOB U MEXAHU3Ma
XHMHYECKHUX MPOIECCOB,
MPOTEKAIOLINUX B OKPYXkKa-
I0IIIEM MUpE

31(OIIK-3-1)
3HaTh: TeopeTnye-
CKHE€ MOJIOKEHUS U
3aKOHBI pazjiena u
HX CJIEACTBUS
32(0OIIK-3-1)
3HaTh: CBOMCTBA
pPacTBOPOB
31(OIIK-3-2)
3HaTb: OCHOBHELIE
3aKOHOMEPHOCTH
XUMHUYECKHX TIpe-
BpaIllCHU I
32(OI1K-3-2)
3HaTh: AIEKTPOH-

V1(OIK-3-1)

X CIE€NCTBUUI
VY2(OIIK-3-1)

V1(OIIK-3-2)

JAaHHBIC
V2(OIIK-3-2)

VYmMmetb: OcymiecTs-
JSITh HEOOXOIUMBIC
pacueTsl ¢ mpuMe-
HEHHUEM 3aKOHOB H

Ymers: Haxoauthb
HEO0OXOAMMBIE CITpa-
BOYHBIE JIaHHBIE

YmMmeTh: 00pabaThi-
BaTh MOJy4YCHHBIC

YMeTh: NpUBOIUTH

H1(OIIK-3-1)
Bnaners: Teopetnue-
CKMMH METOJIaMH OIU-
CaHUs CBOMCTB IIpO-
CTBIX U CJIOKHBIX Be-
IIIECTB Ha OCHOBE
3JIEKTPOHHOTO CTpOE-
HUS UX aTOMOB H I10-
noxxenus B lleproau-
YECKOM CUCTEME XHU-
MHUYECKHX 3JIEMEHTOB
H2(OIIK-3-1)
Bnangets: 0CHOBHBIMU
METOJIaMH HCCIIe10Ba-
HUS UBUYECKUX U
XUMHUYECKUX SBIICHUMN

HOC CTPOCHUE ATO- | apryMEHTUPOBAHHbIC
MOB U MOJICKYJI U BBIBOJIBI H1(OIIK-3-2)
[Tepuoanueckuit Bianers: HaBbIKaMu
3akoH JI.U. Menne- MIPaKTUYECKOT0 IIPHU-
jeeBa MEHEHUS 3aKOHOB XHU-
MUU
Tabmuua 2 — [Naciopt ¢oHa OIIEHOUHBIX CPENICTB
Konrtpoaunpyembie ®opmupyemass | HaumenoBanue
pazaeJibl (TeMbl) KOMIIeTEHIUA OLICHOYHOI'0 IToka3aTenu oneHKH
AUCHHUILIMHBI CpeacTBa
Teopernueckue OCHOBBI OIIK-3 Jlaboparopuble | BeimonHeHue, Haiauuue 3amu-
HEOPraHUYECKON XUMUU paboThI ceil B 1a0OpaTOPHOM JKypHa-
ne
Y CTHBIN ONPOC 110 TEME
[TpakTnueckue BeinonHenue, Hanmuuue 3amnu-
3aJIaHUA cel B TETPAJIH MO TEME
XUMHS 3JIEMEHTOB OIIK-3 JlaGopatopHble | Beimonnenue, Hanu4ue 3amu-
paboThI ceil B 1abOpaTOpHOM >KypHa-
ne
VY CTHBIN ONpocC 1O TeMe
[IpakTrnueckue BeinonHenue, Hanuuue 3anu-
3aJlaHus CEil B TeTpaau 10 TeEME
Bce OIIK-3 PTP OOyuaromuecs MoaydaroT 3a-
JaHUs 1 IPOBEPKU YCBOE-
HHS TPOMICHHOTO MaTepHaIa.
Bce OIIK-3 OK3aMeH Beinosnnenue 2-x sK3amMeHa-




IMMOHHBIX BOITPOCOB B ITHUCh-
MCHHOM BUEC

2 Metoanueckne MaTepHAaJIbl, ONpe/IeIAoIHe MPOLeAyPhl OlleHUBAHUS 3HAHUI,
YMeHH I, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIHMeE MPOLEecC
¢GopMupoBaHKusI KOMIIETEHIM I

Mertoanueckre MaTepHaibl, ONpPEACIAIONINE MPOLEAYPhl ONEHHUBAHHMS 3HAHWMN, YMEHHH,
HaBBIKOB M (WMJIM) OIIBITA JEATEIBHOCTH, MPEACTABICHBI B BHJC TEXHOJIOTHYECKONW KapThl AMCIH-
e (Tabnuma 3).

Ta6mmma 3 — TexHoyiornueckas Kapra

No HaumeHoBaHue Cpoxku HIkana ouenn- Kpurepun
OIIECHOYHOI0 CpPe/ICTBA BBINOJTHEHH S BaHUsl OlleHUBAHUS
2 ceMecTp
Ilpomerncymounaa ammecmauusn ¢ ghopme IK3amena
1 Breimonmunenne u 3ammra 8 | B Tedenume ce- | BemonHenwue - 2 | OneHuBaeTCs
1a00paTOPHBIX padOT MecTpa OaymioB/pabora, | BIaJeHUE Ma-
odopmiieHue TEpPHUAJIOM, €ro
71a00paTOPHOTO | CUCTEMHOE
KypHaia - 2 | OCBOGHHE, CIIO-
OayoB/paboTra, | COOHOCTH TIpH-
yCTHas 3allliTa | MEHATh  HYX-
(mo Bommpocam) 6 | Hple  3HAHUA,
0asioB. HaBbIKU U yMe-
HUS TIPU aHaJH-
3¢ IPOOJIEMHBIX
CUTYyalHil u
pElICHUN TpaK-
TUYECKUX 3aJa-
80 6as110B HUH.
2 | IpakTuueckue 3aHsTHs, 8. B teuenmne ce-| 10 OamioB - | OueHuBaercs
MecTpa CTYINEHT TMOJHO- | BIaJIiecHHe Ma-
CTBIO BBITIOJIHUJI | TEPUATIOM, €TO0
3aJjaHue, TII0Ka- | CHCTEMHOE
3a]l  OTJIMYHBIE | OCBOCHUE.
YMEHHUS ¥ HaBBI-
KH B paMKax
YCBOEHHOTO
y4yeOHOro mare-
puana, OTYeT
obopmileH  ak-
KypaTHO U B CO-
OTBETCTBHH  C
MIPEIbSABISEMBI-
MU TpebOOBaHU-
SIMU.
8 OamioB - cry-
JICHT MOJTHOCTBIO
BBITIOJTHWJ 3a/1a-
HUE,  TIOKa3al
XOpolIMe  yme-
HUS HaBBIKH B
paMKax YCBOCH-
HOTO Y4eOHOTO
Martepuanga, HO
HEe cMor oboc-
HOBaTh, JIOMYy-
IIeHbl OJIHA WJIU




HaunumenoBanue
OLIEHOYHOI0 CPeACTBA

Cpokn

BbINNOJTHCHUSA

HIkaaa oneHu-
BaHHUS

Kpurepun
OLICHHBAHHS

JIBE€ HETOYHOCTH,
€CTb HEI0CTaTK1
B ohopMIIeHUU
oTyeTa O Mpoje-
JaHHOM  pabo-
Te/pacyerax.

6 6amioB - Cty-
JICHT MOJHOCTHIO
BBITMOJIHWII 33/1a-
HUE, HO JIOmy-
CTHJI cyle-
CTBEHHBIE  He-
TOYHOCTH u
rpyObsie  ommo-
KW, HE TPOSBHI
YMEHHUS npa-
BUJILHO HWHTEP-
IPEeTHPOBATH
HOJTyYEHHbIE
pe3ynbTaThl, Ka-
4ecTBO 0hopMm-
JEHUsT  OT4eTa
UMEEeT HEeI0CTa-
TOYHBIN ypo-
BEHb.

4 6amnoB - Cry-
JICHT HE IIOJHO-
CTBIO BBITTOJHUI
3allaHue,  1pu
3TOM  MPOSIBUII
HEJIOCTaTOYHBIN
YPOBEHb  yMe-
HUI M HaBBIKOB,
a TaKXe Hecro-
co0eH MOsICHUTh
IIOJIY4YCHHBIN
pe3yJbTart.

2 6amnoB - Cry-
JCHT  TIBITAJICSA,
HO HE BBIMOJHUT
3aJlaHueE.

0 6ammoB - Cry-
JNCHT He TpH-
CTymaia K 3aja-
HUIO.

80 6asns10B

PI'P

Man

4 3amaun (10
OanoB/3amaya).

40 6a110B

[IpaBunsHOE
peuieHue 3a1a4

DK3aMeH

Beceunss

cuia

ceC-

ITucemenHbIH

oTBeT Ha 1 Teo-
pETUYECKUN BO-
mpoc (100 Gain-
JIOB/BOTIPOC) W

PEHICHUC 3aJa49u
(100 G-

[IpaBuinbHOCTB
Y MTOJIHOTA
OCBEIIICHUS BO-
mpoca




No HaunmeHoBaHue Cpoku IlIxana oneHu- Kpurepun
} OLICHOYHOI0 CPe/ICTBA BBIIIOJIHEHUS BaHMA OLICHHBAHHS
JI0B/3a/1a4a)
200 6asi10B
HUTOI'O: - 400  6amioB -

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUILIMHE:

0 — 64 % OT MakCHUMaJIbHO BO3MOXKHOW CYMMBI 0aJJIOB — «HEYAOBJIETBOPUTEIBHO» (HEHO-
CTaTOYHBIN YPOBEHD ISl IPOMEKYTOYHON aTTeCTallMU MO JUCLUILIUHE);

65 — 74 % oT MakCUMaJIbHO BO3MOXHON CYyMMBbI 0aJlJIOB — «yJOBJIETBOPUTEIHLHOY (TIOPOTO-
BbIl (MUHUMAaJIbHBIN) YPOBEHB);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CpeIHUN YPOBEHb);
85 — 100 % ot MakcuMaiabHO BO3MOKHOM CyMMbI 0ajIOB — «OTJIMYHOY» (BBICOKUHN (MaKCH-
MaJIbHbII) YPOBEHbD)

3 TunoBble KOHTPOJILHBIE 321aHNUsI WM HHBbIE MATEPHUAJbI, HEOOXOIUMBbIE JIJIsl OL[€H-
KM 3HAHUI, yMEeHUH, HABBIKOB M (WJIM) ONBITA JeSITeJIbHOCTH, XapAKTEePHU3YIOIIHe
npoiuecc (opMHUPOBAHUS KOMIIETEHUHI B X0/le 0CBOeHUS 00pa30BaTeJIbHOM MPO-
rpaMmbl

3.1 3apanus I TeKyIero KOHTPOJIsi ycleBaeMoCTH
1. JlabopaTopHbie padoThl — BbINOJIHEHNE U 0popMIIeHHe J1a00PATOPHOI0 )KYPHAJIa, a TAKKe
HAJIM4YHe crenoaexabl (xajgara) 003aTeJbHO.

Heob6xonuMblii MUHEMYM HHQOPMAITUH B TAOOPATOPHOM KYpHAJIE BKITIOYACT:

® JaTy;

e Ha3BaHHUE pabOTHI,

® ypaBHEHHs peaKkluii;

® YCIIOBUS UX MPOBEJICHNUS,

L B J'IaGOpaTOpHBIﬁ JKYypHAJI TaKKE€ BHOCATCA NMPCABAPUTCIBHBIC PACUCThI, BCC OKCIICPUMCHTAJIbHBIC
JAHHBIC (MaCCBI HaBCCOK, pasMEphbl AJIMKBOTHI, 00BEMBI MCPHBIX KOJIO U TUTPAHTOB, KOHIICHTPAIIUHU paCcTBO-
POB U T.II.), pacyeT pe3yJbTaTOB aHAJIM3a U X CTaTUCTHYECKas 00padoTKa;

® OKOHYATEIIbHBIC BHIBOIHI.

IMpumepsl 3a1aHUH 1JI 3aLIUTHI

Ilo meme «Koppo3usa memannosy
CocTaBUTh CXEMBI JABYX T'allbBAHUYECKUX DJIEMEHTOB, B OJHOM M3 KOTOPHIX Fe OyneT BHINOIHATH
poJib aHOJa B ApyroM — Karoaa. Hamwmcarh ypaBHEHUs! peakiuii Ha aHOJE, KaToJe IJis KaKIoro
DJIEMCHTA.
Haiitu 3/1C ranpBannyeckoro snemMeHTa u3 Borpoca Ne 1 s Bapuanrta, korja Fe BBITONTHSIET poib
aHO/a, IPU YCJIOBHH, YTO KATOJ HAXOAMUTCS B pacTBOpE, Ilie [Me+4] =103 r-HoH/1, a [Fe+2] =1r-
HOH/I.
[IpoTekTopHas 3amuTa METAIJIOB OT KOPPO3UU. 30HBI pa3pyuieHus. [Ipumepsl mpuMeHeHUs: 3TOro
MeTOoa 3allUTEI.

Ilo meme ««Fe, Co, Nipy:
Kakoli peakTB 0OHapyKMBaeT B PaCTBOPE HAJTMYKNE HOHOB Fe™?

1) XKenrast KpoBsiHas COJIB;
2) KpacHast kpoBsiHasi COJlb;
3) JIMMETHIITITHOKCHM;
4) Ponanun ammonus.
JlocTpoiika, Kakoro YHePreTHIeCKOro MOAYPOBHS MPOUCXOIUT B atome Ni?
1) 4s 2) 3p 3)3d 4) 4p
B xakom coeauHenuu crenenb okuciaenus: Co paBHa +3 ?
1) Fe2[Co(CN)4] 2) [Co (NH3)e]Cls 3) Co(OH). 4) [Co(H20)6]SO04

Kaxkoe u3 mokpsITHii JKeje3a sSBISIETCS aHOHBIM B HEUTpalIbHOMU cpene ?
1) CBHHIIOM 2) Xpomom 3) Huxkenem 4) [{uHKOM.



5. [Touemy B cemeiicTBe F€ HanMeHee aKTUBHBIM METAJIOM SIBIISICTCS HUKEb?

1) Tak Kak UMeeT CaMyI0 HU3KYIO TeMIIepaTypy IUIaBICHUS;

2) Tak kak UMeeT HauOOJIBIITYIO TJIOTHOCTD;

3) Tak xax uMeeT HanboJee NOJOKHUTEIHHOE 3HAUCHHUE AIIEKTPOAHOTO MOTCHIIMAIA;
4) Tak kak ¥MeeT HanboJsee BEICOKUH Mpejien MPOYHOCTH.

2. HpaRTn'{ecmle 3aJaHUd — BBINNOJIHAKOTCH B ayIUTOPHU COBMECTHO C IpernoaaBaTe/JisiMu —
BLINIOJIHEHHE 00513aTeJIbHO.

HpnMep MNPAaKTUIECKOI'o 3a/laHuA 110 TEME: «CTpOCHI/Ie aTOMOB. Hepnounqecmli/i 3aKO0H.
Hepnozmqeacaﬂ CHUCTEMA 3JIEMECHTOB»

Bapuanr 1.

1 XKenezo (Ne 26) oOpa3yeT HECKOIBKO OKCHJOB, KOTOpPbIE HPOSBIAIOT PA3IUYHBIA XUMHUYECKUN
XapakTep. YKa3aTh OKCHJI, 0013 Jalonuii aMpOTEepHBIMU CBOMCTBAMU:

1)  FeO +HCI 3)  FeOs;+ KOH
2)  FeO + SO, 4)  Fe,03 + KOH
2 VYka3atb COCAUMHCHUEC, B COCTAB KOTOPOI'O BXOJUT aHHOHLI C KOH(I)HpraHI/Ieﬁ 252 2p6 1 KAaTHUOHBI C

xondurypammeii 4d° 55°;

1) ZnCly (Ne 30, Ne 17) 3) InNF3 (N2 49, Ne 9)
2) SrO (Ne 38, Ne 8) 4) YF3 (Ne 39, Ne 9)
3 Kakoe u3 onpenenenuii COOTBETCTBYET MPABUILHOMY JJISl TOHATUS «IHEPTUSI HOHU3AIUN:
1. DHeprus, HeoOXoAMMas AJis MpeBpallleHuss HEUTPaIbHOTO aromMa B OTPHUIATENBHO 3apsKEHHBIN
HOH.
2. DHeprus, HeoOXoauMasi 111 OTPBIBA DIIEKTPOHA OT HEBO30YKIEHHOTO aToMa.
3. DHeprus, KOTOPYI0 HEOOXOAMMO 3aTpaTUTh, YTOOBI CJeNaTh AaKTHBHBIMH BCE MOJICKYIIBI,
coJieprKallrecst B MOJIe JaHHOTO BEIECTBA.
4. DHeprus, KOTopas BBIACISCTCS WU MOTJIONIACTCS TPU 00Pa30BaHUH MOJIS CIIOKHOTO BEIECTBA W3
MPOCTHIX.
4 Kakoii u3 a1neMeHTOB 001aJaeT TyYIIMMH BOCCTAHOBUTEILHBIMU CBOMCTBAMH:
1) Sb (Ne 51) 3) Cr (Ne 24)
2) Te (Ne 52) 4) Ba (Ne 56)
5 B xakoM cocTostHHM 3JIeKTPOHBI OyIyT 001aaaTh 00Iee HU3KUM 3a11acoM YHEPTHH:
1) 4d 3) op

2)  4f 4)  6s



Bapuanr 2.

1 [To anekTpoHHO# hopMyIe ONpeAeIUTe, B KAKOH TPYIINE PACIIONOKEH DIEMEHT
1) 2 2) 5 3) 7 4) 4

2 B xakom mepuojie HaXOAUTCS AIEMEHT C dJIEKTPOHHOU popmynoi

1) 5 2) 4 3) 3 4) 6

3 BaemHss 251eKTpoHHAs 000J109Ka aToMa uMmeet Gpopmyiry Kakoii 3To smemeHT?
1) K 2) Ca 3) Sc

4 Kakue 371eMEHTBI OTHOCATCA K S- 371eMeHTaM? DJIEMEHTHI C 3aI10JTHEHUEM:

1) S-TIOJTypOBHS 2) P-TIOAYPOBHS

3) d-moxypoBHs 4) f-momypoBHs

5 Kakwue snemenTtsl oTHOCSTCS K f- 2memenTam?

1) JlanTaHoUIBI

2) I"ajorensr

3) [I&nouHo3eMenbHbIE 3JIEMEHTHBI

6 B xakoM repuojie HAaYMHAETCS Y aTOMOB 3aI0JIHEHUE AJIEKTPOHaMH f-1101-ypoBHS?

1) 4 2) 5 3) 6 4) 7

7 Ilo 351eKTpOHHOM (opMyJie OIpeaesIuTe KaKoi U3 3IEMEHTOB OTHOCUTCS K p-3JieMeHTaM?

1)

2)

3)

8 Kakast u3 31eKTpOHHBIX (OpMYJT COOTBETCTBYET 0003HaueHuto Ti (22)?

1)

2)

3)

9 Ilo »nekTpoHHOW GopMyne H3lIeMeHTa OIIPENEIIUTE MAKCUMAJIbHYIO ITOJIO)KUTEIBHYIO CTEIEHb
OKHCJIEHHS, KOTOPYIO OH MOXET MPOSIBIISITh B COETUHEHUSX

1) +2 2) +3 3) +5 4) +4

10 YUem oTanyaroTcst 31eMeHTbl—1300aphl?

1) KonmgecTBoM MpOTOHOB

2) KonnuecTBOM HEHTPOHOB

3) ATOMHOI Maccoit

11 Onpenenuts KOJTUYECTBO MPOTOHOB B S/IPE aTOMA :
1) 120 2) 78 3) 198 4) 276



3. PacueTHo-rpajduueckasi pa6ora — BbINOJIHEHHE 00s13aTeILHO.
3agada Nel. Onucanne xumudeckou ceszu MBC.

3amaua Ne2. CtpoeHne MOJIEKYyJ1 HOHOB. [ mOpuan3ausi.

3anaga Ne3. [TosydyeHne MeTaioB. DIEKTPOIU3.

3agava Ned. [lenouka npeBpaleHui.

3.2 3aganus ISl IPOMEKYTOYHOM aTTecTAalluU
DK3aMeH IPOBOIUTCSA B TPAAULMOHHOW (hopMe mo Omieram, BKIIOYAET MHUCbMEHHBIA M YCTHBIN
YCTHBIN 0TBET Ha 1 TeopeTHyeckuii Bonpoc u pemieHue 1 3axaqu.
KoHTpoJibHBIe BONIPOCHI K 9K3aMeHY

Crtpoenue atoma. Teopus bopa — 3ommepdenba.

IIpencraBnenue o kBanTax. KBaHToBble unca.

EMKOCTB 3HEpreTuueckux ypoBHe, nogypoHel. [Tpunnun [aynu.

[IpencraBieHne 0 COCTOSTHUM JIEKTPOHA B aToMe. ATOMHBIE opOuTanu. [ToHsTre 00 371eKTpOH-

HOM OOIaKe.

Crpoenne 31eKTpOHHBIX 000109eK aToMOB. [IpaBmino KiiedkoBcKOro. 37eKTpOHHBIE (HOPMYITHI.

6. DHeprus MOHM3ALMU; CPOJICTBO K AIEKTPOHY, JIEKTPOOTPULIATENbHOCTh, OTHOCUTENIbHAS JICK-
TPOOTPULIATEIILHOCTD.

7. Tlepuonmueckuii 3akoH. Ilepuonuueckas cucrema 3ineMeHToB. OCHOBHBIE 3aKOHOMEPHOCTH,
BbIpPaKaeMbI€ B CCTEME.

8. Merammmyeckas cBsizb. OCOOEHHBIE CBOWCTBA 3JIEMEHTOB C METAIIIMUECKON CBA3BIO.

9. Bopmoponnas cBs3b. KoMruieMeHTapHOCTB.

10. /loHOpHO-aKLENTOPHAS CBS3b.

11. 3axoHbBI TEpPMOXHUMHUHU. DHTPOMHMS BEILIECTBA, SHTAJBIINSA XUMUYECKOTO MPOIIEcca.

12. Dutponus. Bropoe Hayano TepMoIMHAMUKH.

13. B03MOXHOCTP W HarpaBlieHHE MPOTEKaHU XUMUIECKOTO mporecca. JHeprust [ mdoca.

14. CxopocTb TOMOT'€HHBIX XUMHUYECKUX PeaKIMi. 3aKOH JeHCTBYIOIUX Macc.

15. CkopocTb reTeporeHHbIX XUMUYECKUX peaKuil.

16. dakrTopsl, BIUAIOLINE HA CKOPOCTh XUMUUYECKUX PEAKLIUH.

17. BnusiHue TemrepaTypbl Ha CKOPOCTh XUMHUECKUX peakuuid. [Tpasuiio Bant-I'opda. DHeprus
aKTUBAIHH.

18. XumMundeckoe paBHOBecHE. 3aKOH JCHCTBYIOUINX MACC ISl XUMHUYECKOTO PABHOBECHS.

19. Xumnyeckoe paBHoBecue. [Ipunuun Jle-Illarense.

20. Dnexrponmuthaeckas mqucconuais. Crnadeie anekTpoiautsl. KorcranTta nucconuanuu. CreneHb
JUCCOLIMALINY.

21. DnexrponutHyeckas aucconuanysi. CHiIbHbIC JeKTPOIUTHL. COCTOSIHUE CHITBHBIX AJIEKTPOITH-
TOB B pacTBope. Kaxxymniascs cTeneHp JUCCOLUAIMU; aKTUBHAS KOHIIEHTPALMs HOHOB.

22. DnexTpoiuTHYecKas quccommanys Boasl. KoHcranTa aucconnarun. loHHOE Tpon3BeieHNE
BOJIBI.

23. T'mppomus coneli. Crenenb ruaponmsa. KoncTanTa ruapounsa.

24. nousTHe 00 ANeKTPoAHOM noTeHIuane. CTaHAapTHBIN 1eKTPOAHBIN noTeHuan. CTaHJapTHBIN
BOJOPOJHBIN MOTEHLIHAI.

25. TameBanmueckuii ameMenT. [TpunIun padboTsel. [Iporeccs! Ha anekTpogax. D/IC. YpaBHeHHe
HepHucra.

26. TampBaHmueckuit anmeMenT. [Tosipu3anus U AeToISIpU3aIs.

27. Koppozus MeTamioB. XUMHUYECKas M AJIEKTPOXUMUYECKas KOPPO3Hsl. DJIEKTPOIHBIE POLIECCH B
pa3HbIX cpenax. Kucinopoanas 1 BogopoaHas Aenosipru3aus.

28. BnusHue KUCIIOpOJia HA KOPPO3HMOHHOE pa3pyllieHHe MeTallia.

29. MeTobI 3aUThl METAJUIOB OT KOPPO3HH.

30. OxucIuTeIHrHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

PO
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Tunosble IK3aMeHAIMOHHBIE 3212491
1. Tana xommiekcHast coib [CO(NH3)s]Cls. KoncranTta ycToiunBOCTH MO MOCHEIHEH CTYIEHH
paBHa KyCT~,6:2.5*1O4. IIpu kakoit Temmeparype Oyner 3amep3arh 0.01 M pactBop 3T0il conm
(KpHOCKOITMYECKast KOHCTAHTa BOJBI Kyor,=1.86)?

3+
2. Ipennonarast, uto KoHIeHTpanus komruiekcHoro nona [Co(NHs;)g]™ B 0.01 M pactBOpe cosn
W3MEHSIETCsl KpailHe Mallo, paccuuTtaiTe KoHueHTpanui NHs, oOpa3yromierocs mo nepBou cTy-
o N 4
IIEHH AUCCOIMAUK (KOHCTAHTa YCTOMYMBOCTH 110 HOCIeAHeH cTyneHn paBHa Kye, 6=2.5+10).

3. KakoBa KOHIIEHTpaIsi KOMIUIEKCHOTO MOHA [HgBr4]2‘ B 0.01 M pactBope comu Ky[HgBr;]
(Kyer.a = 1107%)2,



Jlucr perucrpanuu usmenenui k PI1JI

KomanuectBo IMonamuce
Howmep npoTokoia 3acenanus kadenpsi,
J1aTa YTBEPKICHUS U3MEHEHUS CTpaHHuLl paspaboriuxa
yrBep M3MCHEHHMS PII/

Hsmenenue KYI' - usmenenus 6 Yueonwiti nian u |9 cmpanuy c
KaleHOapHblll yueOHblll epaguk, o0obpenHvle Yue- | ykazanuem
Hoim cosemom, npomoxon Ne 3 om 23.03.2020 . yacoe




