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1 OO6ume mojoxKeHus

PaGouas mporpamma IUCHUIUIMHBI «XHUMHS» COCTaBJI€HA B COOTBETCTBUU C TPeOOBaHUSIMU
(benepasbHOro rocyapcTBEHHOrO 00pa30BaTEIbHOIO CTaHAAPTa, YTBEPXKICHHOTO MpHUKa3oM Mu-
HUcTepcTBa oOpazoBanus M Hayku Poccuiickoit @enepanuu Ne 481 ot 31.05.2017, 1 ocHOBHOM
npodeccCHoHaIBLHON 00pa3oBaTeNbHON MPOrpaMMbl MOATOTOBKU «IIpoMBIIIIEHHOE M Ipa)KIaHCKOE
cTpouTenbcTBO» 10 HamnpasieHuto 08.03.01 "CrpoutenscTBo”.

3agaun HaxonuTe onTuManbHble YCIOBUS JJIsl MPOTEKAHUS XMMHYECKHUX MPOIIECCOB;

AVCHUTIINHBI OIMCHIBATh XMMHU3M OCHOBHBIX XHUMHUYECKHUX MPOIECCOB; OBIAAECTh ITPUEMAMU
Y METOJMKaMHU pElIeHUs] KOHKPETHBIX 3aJ1ay U3 Pa3InuHbIX pa3eioB XUMUU;
BBIABJISITh B3AMMOCBSA3U MEK1Y OTACIbHBIMU XUMUYECKUMU IIPOLIECCAMH.

OcHOBHBIE OCHOBHBIC TTIOHATHS U 3aKOHBI XHUMHH

pasiensl / TeMbl Crtpoenue BelecTsa

JMCIUTUIMHBI

NoabkowhE

BJ'ICKTpOXI/IMI/I‘{eCKI/IC PO CCChI

BBICOKOMOJ'IeKy.HHpHBIe COCIUHCHUA

OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIUil
PacTBOpBI M IpyTrHie TUCIIEPCHBIE CUCTEMBI

DJIeMEHTHI KQUECTBCHHOI'0 U KOJIMYESCTBEHHOI'O aHaIn3a

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHUS MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ MHANKATOPAMH JOCTHKEHUS] KOMIIeTeHIN

[Ipouecc m3ydeHUs AUCUUIUIMHBI «XHUMHs» HaMpaBlieH Ha (OPMHUpPOBAHUE CIETYIOIIUX
kommeTeHuid B cooTBeTcTBHH ¢ PI'OC BO 1 0CHOBHO# 00pa3oBaTeNIbHOM MporpaMMoi (Tadbmuia

1):

Tabnuna 1 — KoMnereHIMM 1 HHANKATOPBI UX TOCTUKEHUS

Kog nmo ®I'0OC WNHauKaTopsl JOCTUKECHUS [Inanupyemble pe3yabTaThl 00y-
YEeHUs 110 TUCLUIUINHE
YHuBepcaabHbIE
O6menpodeccronanbHbIe
OIIK-1 OIIK-1.1. CchopMupoBaHo HaydyHOE MHUPO-

Cnoco0eH pemarb
3a1auun npodeccuo-
HaJLHOM JIeATEIILHO-
CTH Ha OCHOBE HC-
MIOJTb30BAHUS TEOPE-
TUYECKUX U MPAKTH-
YECKHX OCHOB €CTe-
CTBEHHBIX U TEXHHU-
YEeCKHX HayK, a Tak-
e MaTeMaTH4YeCKOro
amrmapara

3HaeT TEOPHUIO U OCHOBHBIC 3aKOHBI B
00J1acTH €CTECTBEHHOHAYYHBIX U 00-
IMCUHXXCHCPHBIX TUCHUILINH
OIlK-1.2.

YMmeeT BBISBIATH U KiIaccupUInupo-
BaTh (hM3MUECKUE U XUMUYECKHUE MPO-
IIECCHI, TPOTEKAIOIINE Ha O0BEKTE
npodeccnoHaNbHOM A TENbHOCTH,
pelniaTh HHXCHEPHBIC 33]1a9H C T10-
MOIIIbIO MaTEMaTHYECKOT0 arnmapara
OIlK-1.3.

Brnageer HaBbIKaMU peIIeHUS TUIIO-
BbIX MHXXCHCPHBIX 3a1a4 Ha OCHOBC
TEOPETUYECKHUX UCCIIeOBaHUMA, 00pa-
OOTKHM pacUeTHBIX U IKCIIEPHMEHTAITb-
HBIX JaHHBIX BCPOATHOCTHO-

BO33PEHHUE U COBPEMEHHOE XUMHU-
YEeCKOI'0 MBIIIIJICHHUE.

YcBoeHbl (pyHAAMEHTaIbHBIE I0-
HATHUS, 3aKOHBI U TEOPUU COBpE-
MEHHOM M KJIACCHYECKOM XHUMHM;
U3YyYeHbl OCHOBHBIE XUMHUECKHUE
SIBJICHUSL.

[Tonmy4yeHHble 3HAHUS U CBEIEHUS
3aKpeIuIeHbl Ha TPaKTUKE, TPHO0-
pEeTeHbl HAaBBIKM IIOCTAHOBKU U
MIPOBEICHUSI XUMHUYECKOTO JKCIIe-
puUMeHTa, 00pabOTKM M aHalu3a
pe3yJIbTaToB.




Koa mo ®1'0C Nuaukatopel 1OCTHXKEHUS [Tnanupyembie pe3ynbTaThl 00y-
YCHMUA 110 AUCHUIIIIMHE

CTaTUCTHYCCKHUMHU METOJaMH

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

Jucuuminna «Xumus» uydaercs Ha 1 kypce B 1 cemectpe.

JuciurminHa BXoauT B coctaB Onoka 1 «/lucuuniameel (MOIyNH)» U OTHOCUTCSA K
00s13aTeILHON YaCTH.

Jlj11 OCBOEHUS TUCHUILIMHBI HEOOXOAUMBI 3HAHHSI, YMEHUS, HAaBBIKU U (MJIHM) OIBIT MPAKTH-
YECKOHN NesATeIbHOCTH, CPOPMUPOBAHHBIC B MPOIECCEe M3YYSHUS MIKOJIBHOTO IUKIIA JUCIHILIUH:
OcHOBBI 6€30MaCHOCTH KHU3HEACITeNbHOCTH, XUMUs, Pu3nka. 3HAHUS, YMEHHUS U HABBIKU, CHOP-
MUPOBAHHBIC MPU U3YUYCHUU TUCIUILTUHBI « XUMUsS», OyayT BOCTPEOOBAHBI IIPH U3YYCHHUH TIOCIIC-
IYIOIIUX TUCHUIUINH MpodeccuoHaIbHOro O0Ka.

BxonHo#i KOHTPOJb POBOAUTCS B BUIE TECTUPOBAHMUS. 3aJlaHHs TECTOB MPEICTABIICHBI B
npuiioxxenuun 1 PIT/.

4  O0beM TMCUHUNIMHBI (MOAYJIS1) B 3a4eTHBIX eIMHHUIAX € YKA3aHHEM KOJHYecTBa
aKaJeMHYeCKHX YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4alommXxcs ¢ npe-
nojasareJsieM (110 BUAAM y4eOHBIX 3aHATHI) U HA CAMOCTOAATEJIbLHYIO padoTy 00y4a-
IOIIUXCA

OO01mmas TpyI0eMKOCTh (00beM) TUCIUTUIHHBI cocTaBisieT 3 3.¢., 108 akax. gac.
Pacnipenenenue o0bemMa AUCIMIUTMHBI (MOIYJIs) TI0 BHIaM yIeOHBIX 3aHSITHH MPEICTABICHO

B Ta0uIe 2.

Tabmuna 2 — O6beM TUCHUIUIMHBI (MO/YJIs) IO BUJIaM YYEOHBIX 3aHITHH

Bcero akapemn-

O0beM TUCHUTIINHBI
YeCKUX 4aC0B

Oo6as TPYAOCMKOCTh JUCIMIITIMHBI 108

KonTakTHas aynuTopHas padora o0y4almmxcs ¢ npenojgasaresaem (o

N 12
BH/aM y4eOHBbIX 3aHATHII), BCero

B ToM uncie:

3aHATHA JIEKIIMOHHOI0 THIA (JIEKLIUU U UHbIE YUeOHbIE 3aHATHS, PETyCMaT-
pUBarolye NPEeUMYIIECTBEHHYIO Nepeiayy yueOHo nH(popMaluy neaaroru- 4
YEeCKUMHU paOOTHUKAMH)

3aHATHA CEMUHAPCKOIo TUITA (CGMI/IHapI)I, IMPAKTUYCCKHUEC 3aHATHSA, IIPAKTHU-

KYMBI, JJa0OpaTOpHBIE pabOThI, KOJJIOKBUYMBI Ml MHBIE AaHAJIOTUYHBIE 3aHSITHUS) 8
CamocrosiTe/ibHasi padoTa 00y4yalouUXcsi U KOHTAKTHasi paboTa, BKITIO-

Yarolas rpynoBble KOHCYIbTAIUN, HHAUBUAYAIBHYIO pa00Ty 00yUaromxcs

C TpernoiaBareIsiMu (B TOM YUCIIE€ MHINBUAYAIbHbIE KOHCYJIBTALIUN); B3aUMO- 92
JENCTBHUE B DJICKTPOHHOM MH(OPMAIIMOHHO-00pa30BaTeNbHOM cpejie By3a

[TpomexxyTounast arTecTamnusi OOyJaromuxcst — 3a4deT ¢ OIEHKON 4

5 Coaepxanue TUCHMIIMHBI (MOAYJIsS1), CTPYKTYPHPOBAaHHOE [0 TeMaM
(pasaenam) ¢ ykazaHueM OTBEJICHHOI0 HA HUX KOJHMYEeCTBA aKaJleMUYeCKUX
4acoB U BHJ0OB y4eOHOH padoThI

Tabnuna 3 — CTpykTypa U coAepKaHUe TUCITUTUINHBI (MOJTYIIS)




KOCTb (B yacax)

Buapl yueGHO# paboThI, BKIIFOYAs CAMOCTOS-
TEJbHYIO paboTy 00yJaroImXcs U TPYA0eM-

HanmenoBanme pasaciioB, TEM U COACPIKAHUE Ma-

KonraktHas pabora
IPEToAaBaTeNs ¢ 00yJaIONIMMUCS

Tepuana Jlexuuu Cemunap- | Jlabopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)
TexHuka 6€30MaCHOCTH, OXpaHa TpyJa 2
OCHOBHbIE TTOHTHUS ¥ 3aKOHBI XUMHUH 1 1 15
CtpoeHue BenecTna 1 10
OcHoBHbIE 3aKOHOMEPHOCTH MPOTEKAHHS XHMHU- 1 1 1 15
YECKUX PEaKIui
PacTBopbI U pyrue qucrnepcHble CUCTEMBI 1 1 1 10
DIIEKTPOXUMUYECKUE TTPOIIECCHI 1 1 1 15
DneMEeHThl KaYeCTBEHHOT'O U KOJIMYECTBEHHOTO 15
aHajan3a
BricOKOMOJIEKYIISIpHBIE COEAMHEHUS 10
utroro 4 4 4 92

o JTUCHUIIJINHE

6 BHeayauTOpHasi cCaMOCTOSITeIbHAs Pa60oTa 00yYAKOIIMXCS MO AUCIUTIHHE

(MonayJr0)

[Ipu mmaHupOBaHUU CAMOCTOSITENHHON PabOTHI CTYACHTY PEKOMEHIYETCS PYKOBOJCTBO-

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

Ta6Jmua 4 — PGKOMeHIlyeMOC pacupeacICHUC 49aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMIOHEHTBI CaMOCTOATEIBbHON PadoThI

KoaundecTrBo yacosB

M3y4yeHue TeopeTHuyecKux pas3esioB JUCHUIIINHBI 32
[ToaroToBKa K 3aHSATHSIM CEMHHAPCKOTO THITA 30
[Tonroroska u opopmienne KortponsHoii paboTsl 30

92

7 OueHoYHBbIE CPeCTBA 1JIsl IPOBEACeHUS TEKYLIero KOHTPOJIS U

NMPOMEKYTOYHOM aATTeCTALMHN 00y4aloLUXCS M0 JUCHUIIUHE (MOY1I0)

(DOH)] OLCHOYHBIX CPEACTB AJIA MPOBCACHUA TCKYHICIO KOHTPOJIA YCIICBACMOCTHU U ITPOMCE-

)ICYTO‘{HOﬁ aTTeCTalluy NMPEACTABIICH B HpI/IJ'IO)KCHI/II/I 1.

[TonHBI KOMIUIEKT KOHTPOJIBHBIX 3a/laHUW WJIM MHBIX MaTepuajoB, HEOOXOAMMBIX IS
OILICHMBAHHUSA PE3yJIbTATOB O0YUYEHHS MO AUCHUIUIMHE (MOJYIIO), IPAKTUKE XpAaHUTCS Ha Kadeape-

pa3zpaboTunke B OyMa)XHOM U 3JIEKTPOHHOM BH/IE.

8 VYuedHOo-MeTOAMYEcKOEe M NMHPOPMALIMOHHOE O0ecTiedeHHe TUCIUTIINHBI

(MmomxyJis)

8.1 OcHoBHas auTEpaTYpa

1 Axwmetos, H.C. O0mas u Heopranudeckast Xumus : yaeOHuk aiis By3oB / H. C. AxMeToB.
- 9-€ u31., uchp., 4-e uszz., ucnp. - M.: Beicias mkona: Axagemusi, 2003; 2001; 1998. -

T44c. 537k3




2 TI'muaka, H.JIL. OG6mas xumusa : yueOnmk nms By3oB / H. JI. I'mmnka; mom pen.
B.A.IlonkoBa, A.B.babkoBa. - 18 -e u3zn., nepepad. u nom., 17-e uza., nepepad. u gor. -
M.: FOpaiit, 2011. - 886¢. 3983k3

3 T'munka, H.JI. 3agaun u ynpaxsaenus no obmei xumuu / HJL. I'muaka. —u3n. crep.- M.:
KunoPyc, 2011. — 240c.

4  @ponos, B.B. Xumus : yaebnoe nmocobue s By30B / B. B. ®pomnos. - 3-¢ uzj., nepe-
pab. u mom. - M.: Beicimas mkosa, 1986. - 543c¢. u3-29k3 a6-653k3

5 Endumor, B.M. OcHoBbl 00mmieil XxuMuu [DIIEKTPOHHBIN pecypc| : y4eOHOE IOCo-
oue/B.U.Endumos, 2-e uzn. - M.: HUL] UHOPA-M, 2015. - 256 c. // ZNANIUM.COM

AJIEKTPOHHO-OUOIMOTEYHAS cucrema. - Pexum JOCTyHa:
http://www.znanium.com/catalog.php, orpannuenHsiii. — 3ari. ¢ sKpaHa.

8.2 Jlono/IHUTeIbHAS JIUTEPaTypa

1 Koposun, H.B. O0mas xumus : yueOHUK 115 cTyaeHToB By30B / H. B. KopoBun. - 9-¢
u3., nepepad. - M.: Beicmias mkona, 2007; 2004; 2000; 1998. - 557¢. 31 3kx3

2 Vrai, Jd.A. OOmas u HeoOpraHuyeckass XuMus : yueOHuK ais By30B / S. A. VYraii. - 4-¢
u3., ctep. - M.: Beiciias mikona, 2004; 2002; 2000; 1997. - 528c. 9733

8.3 MeToanueckne yKa3aHus 1JIsl CTYJ€HTOB [0 0CBOEHUIO THCIUIIHHbI

1. 3akoH 5SkBUBaJeHTOB: Meroauueckue ykazanus /Coct. B.B. CazonoB. Komco-
MoJIbCK-Ha-Amype: Komcomonbsckuii-Ha-Amype roc. Texs. yH-T, 2002. — 8 c.

2. KommekcHbie coenunenus: Meroauueckue ykazanus /Coct. B.B. Tenem. — Kowm-
comonbek-Ha-AMype: [OYBIIO «KHAI'TY», 2003. — 8 c.

3. CKopocTh XMMHUYECKUX peakluii. XMMHUECKOe paBHOBECHE.: METOJAMYECKHE yKa3a-
HUS K JabopaTtopHo# padoTte no kypey «OO0mmas 1 Heopranudeckas xumus» / coct. : H.JI. Hazapen-
k0. — Komcomonsck-Ha-Amype: @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

4. Karanus: merogndeckue ykasaHus K JabopaTopHOU pabote mo Kypey «OOmas xu-
mus» / coct. H.JI. Hazapenko. — Komcomonbck-Ha-Amype : @T'BOY BITIO «KHAT'TY», 2015. -8 c.
S. PactBopb! : MeTOMYECKHE YKa3aHUs K BBHIIIOJHEHUIO J1a00paTOpHOM paboThl MO Kyp-

cy «O6mas xumus» / coct. H.J. Hazapenko. — Komcomonsck-Ha-Amype: ®I'BOY BIIO
«KHAI'TY», 2015, 7 c.

6. KectkocTh Boabl: MeToauueckue ykazaHus K Ja0opaTopHOU paboTe mo oomiel Xu-
mun/ Coct. U.U. 3omotapes. — Komcomonbck-Ha-Amype: [OYBITIO «KHATTY», 2004. - 7 c.
7. DNEKTPOIUTHUECKAsl TUCCOIMAIIMS: METOUYECKHE yKa3aHUs K J1abopaTopHOl pado-

Te 1o Kypcy «OO0mas u Heopranudeckast Xumus» / cocT. : B.B. Tenem — Komcomonbck-Ha-AMype:
®I'BOY BIIO «kKHAI'TY», 2015. -9 ¢c.

8. IMuapomms coneit: Metonnueckue ykazanus /Coct. H.B. Pemuzosa, H./[. Hazapenko.
Komcomonsck-Ha-Amype: 'OYBIIO «KHAI'TY», 2008. — 17 c.
9. OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH: METOAMYCCKIE YKa3aHMs K BBITOJTHE-

HUIO J1abopaTopHoi paboTel o Kypey «O0mas xumus» / coct. .M. 3onotapes, H./l. Hazapenko —
Komcomonbck-Ha-Amype : @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

10. DneKTpoxuMHUecKas Koppo3us MetamuioB: Metoauueckue ykazanust / Coct. .U
3onorapeB. - KomcoMonbck-Ha-AMype: KomcoMonbckuii-Ha-AMype TOCyJapCTBEHHBIN TEXHUYE-
ckuii yHusepcurert, 2008. - 12 c.

11. Onextponn3: Meroandeckue ykazanus /Coct. .. 3om0tapeB. — KoMmcoMonbck-Ha-
Amype: TOYBIIO «KHAI'TY», 2003. - 10 c.
12. P — 2JIEMEHTHI: METOIMYECKHE YKa3aHUs K BBIOJTHEHHUIO J1abopaTOpHOi paboTHI IO

Kypcy «O06mas u Heopranudeckas xumus» / coct. T.A. KynukoBa. — Komcomonbsck-Ha-Amype :
OI'bOY BIIO «KHAT'TY», 2016. - 10 c.

13. d — s;eMeHTBI: METOMYECKHE YKa3aHUsl K BBIMOJHEHUIO Ja0OPAaTOPHBIX PadoT 1o
Kypcy «O0mas u Heopranmdeckas xumus» / coct. T.A. KynukoBa. — KomcoMonbck-Ha-AMype :

6



OI'bOY BIIO «KHAT'TY», 2011. - 12 c.

14. Opranuyeckue NOIMMEPBl: METOIUYECKNE YKa3aHUs K BBITOJIHEHUIO TaOOPaTOPHBIX
pabot mo kypcy «O6mas xumus» / coct. ['M. PemuzoB. — Komcomomnnck-Ha-Amype : ®I'BOY
BIIO «KHAI'TY», 2004. — 11 c.

VYka3zaHHbIE METOANYECKHE MaTepHabl TaKXe  pa3MeEIICHBI 1o azpecy:
https://knastu.ru/students/nu4nbIil KaOUHET.

8.4 CoBpemeHHbIe NpodeccHoHANbHBIE 0a3bl JaHHBIX U HH(POPMALHOHHbIE cnpa-
BOYHbIE CHCTEMBbI, HCI0JIb3yeMble IIPH OCYIeCTBJIEHNH 00pa30BaTeIbHOIO Npolec-
ca Mo AUCUMILINHE

1. PedeparuBHo-Onbnmmorpadudeckne 6azpl ganHbix BMHUTHU mo ecrecTBeHHBIM
HaykaM (http://www.viniti.ru/products/viniti-database) P> "Xumus", "®uszuka", "buonorus" u gpyrue

2. HNudopmannonHo-nounckopas cuctema denepaibHOr0 WHCTUTYTA MPOMBIIUICHHOM
cobctBeHHOCTH (http://new.fips.ru) P [1oHBIE TEKCTHI POCCUUCKUX ITATEHTOB U 3asIBOK

3. baza gannbix MINCRYST (http://database.iem.ac.ru/mincryst) B Kpucramnorpaduue-
CKHe€ JaHHblEe MUHEpanoB MHCTUTyTa 3KciepuMeHTanbHOM MuHepanoruu PAH

4. bank panabix PAJIOH (http://Iwww.chem.msu.su/rus/chinfo/raden/welcome.html) » Co-
JEPKUT HHPOPMAIIHIO TI0 PATUAITMOHHBIM M SHEPreTHYCCKUM MapaMeTpaM JIByXaTOMHBIX MOJICKYJT

5. baza nannbix "Tepmuueckme KoHcTaHThl BemecTB" (http://www.chem.msu.su/cgi-
bin/tkv.pl?show=welcome.html)

6. Alkalinity Calculator (or.water.usgs.gov/alk) P ba3a maHHBIX IO HICTOYHOCTH U
METOJIaM €€ OIPEJICIICHHUS.

7. Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) » basa gannbix co-
JepKUT HHOOPMAITHIO TI0 MUKPOOHMOTHYECKAM OMOKATATUTHYECKUM PEaKLUsIM U criocobam Omoe-
rpajgauy KCEHOOMOTHUKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) P pecypc,
npeHa3HAYSHHbIHN IS YUeHBIX U OMOIMOTEYHBIX paOOTHUKOB, KOTOPHIM HYKHA JOCTOBEpHas O1O-
nuorpaduueckas HHGOpMaIKs; TO3BOJISET ONPEACTUTh WIH MOATBEPAUTh Ha3BaHUs U aOOpeBUaTy-
pBI )KypHAJIOB, BKJIIOUeHHBIX B ykazarenu Chemical Abstracts Service (CAS) ¢ 1907 roga.

9. Chemical Data Access Tool (java.epa.gov) P unopmarms o 310poBbe U Oe30rmac-
Hoctu nipencraBieHHas EPA mox kontponem Toxic Substances Control Act (TSCA), 4To05sI y3HATh
0oJbIIIe 0 XUMUKATaX, KOTOPBIE TPOU3BEAECHBI MU UMNopTHpoBaHsl B CILIA.

10. ChemExper Chemical Directory (www.chemexper.com) » Karamgor XuMHueCKHX
BEIIECTB U UX IMOCTaBIIUKOB.

11. ChemDB Web Interface Index (cdb.ics.uci.edu) » ChemDB npemiaraer 6ecruiat-
HBII OHJIAl{H HHCTpYMEeHTapuil mo XxuMuu. Tekyas Bepcust coepKUT O6osee 4 MIH OMMCAaHUI co-
eIMHEHUH 1 OoJiee 8 MITH U30MEPOB.

12. Chemical Search Engine (www.chemindustry.com) P ba3a gaHHbIX 10 (apMako-
JIOTUYECKOW M OMOTEXHUYECKOW MHAYCTpUH, HAyYHOMY 0OOpynoBaHMIO U T. 1. MMeercs karamor
KHUT, CIIPAaBOYHUKOB, KYPHAJIOB U OIOJUIETCHEH.

13. Chemical Structure Lookup Service (cactus.nci.nih.gov) P «AnapecHas KHUTa» 10
XUMHUYCCKUM CTPYKTYpaMm. O6’be,[[I/IHSIeT HECKOIBKO 0a3 JAaHHBIX 110 XUMUH.
14. ChemSpider (www.chemspider.com) P Pecypc OTKpBITOrO AOCTYyIa, oOecreyu-

BaIOIIUI JOCTYN K MUJUTMOHAM OMHCAHUNA XUMUYECKUX CTPYKTYp. [IOMCK MPOBOIUTCS MO HECKOIIb-
kuM 0azam, B ToMm uncie PubMed u NCBI Entrez u ap.

15. ChemSynthesis (www.chemsynthesis.com) P ba3a gaHHBIX XUMHUYECKHUX Be-
IIECTB, COJICPKUT TaK)Ke MHPOPMAITHIO IO METOJIaM WX CHHTEe3a W (DU3MUECKUM CBOHCTBAM, TAKHM
KaK IUIOTHOCTh, TOYKA IJIABJICHUS, TOUYKA KUIICHUS U T.]I.

16. Crystallography Open Database (www.crystallography.net/cod) » basa nanubIx
KPUCTATMYECKUX CTPYKTYP OPTaHUYECKUX, HEOPTAaHHUECKUX, METAJUIO-OPTaHUYECKUX COSAMHEHUN
Y MUHEPAJOB, 32 UCKIIOYEHHEM OMOMOIMMEPOB.

17. EarthChem (www.earthchem.org) P Caiit npeaiaraet I0CTyll K T€OXUMHUCCKOM,
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http://www.viniti.ru/products/viniti-database
http://new.fips.ru/
http://database.iem.ac.ru/mincryst)
http://www.chem.msu.su/rus/chinfo/raden/welcome.html
http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcome.html
http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcome.html

MEeTPOJIOTUUECKOM, T€OXPOHOJOTHUECKO nHpopManuu, B ToM uncie depe3 the EarthChem Library,
the EarthChem Portal(6a3s1 qanueix PetDB, SedDB, GEOROC, NavDat, USGS, and GANSEKI),
PetDB, NAVDAT, SedDB, and Geochron.

18. eMolecules (www.emolecules.com) P 6a3a qaHHBIX 110 UCCICAOBAHHUIM B 00JACTH
OpPraHMYeCKON XMMUH.
19. Jmol (jmol.sourceforge.net) » Bpayzep JAVA s noucka u300pakeHUN XuMHYe-

CKUX CTPYKTYp B ¢opmate 3D, B TOM unciie 6MoMoiexys, Kpuctajuio u T. 1. [Ipennaraercs takxe
AHMMHPOBAHHAS JIEMOHCTpAIHSI.

20. NIST Chemistry WebBook (webbook.nist.gov) P CaiiT npemocraBiaser JOCTYI K
JaHHBIM 110 XxuMuu U pusuke. Komnexkuun nognepxusarotcs [Iporpammoii NIST.

21. Organic Chemistry Portal (www.organic-chemistry.org) » Ilopran qjis XMMHKOB-
OpraHUKOB.

22. Organic Chemistry Resources Worldwide (www.organicworldwide.net) » IToptan
npejiaraeT aHHOTUPOBAaHHBIN KaTaJIOT CAaliTOB MO0 OPTraHUYECKONH XUMUH.

23. PubChem Project (www.syntheticpages.org) » Ilouck 6osnee 8 MIH coeIUHCHHI

10 pa3iauy4HbIM Kputepusam. Cailt noanepxkupaercs HalmoHaabHBIM HEHTPOM 110 OMOTEXHOIOTHUSIM.

24. Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) » ba3a maHHBIX 0 CIEKTpaM OpPraHHYECKUX coeauHeHui. Iloamep:kuBaeTcs
HanpoHnaibHBIM MHCTUTYTOM TI€PEIOBOM NMPOMBINUIEHHOW HayKu U TexHonoruu (National Institute
of Advanced Industrial Science and Technologies), SInmonus.

25. spectroscopyNOW.com (Www.spectroscopynow.com) P BecriaTHelii oHnaiiH pe-
CYpC MO CIIEKTPOCKOIHH U CIIEKTPOMETPUH (DJIIEKTPOHHBIE KYPHAIIBI 10 aTOMHOM YMHUCCHH, JIa3ep-
HOM ¥ m1a3MeHHo# cniekTpockonuu, MK criekTpockonuu, paMaHOBCKON CIEKTPOCKOIUHU U TIP.).

26. SPINUS-WEB (www2.chemie.uni-erlangen.de/services/spinus/) » Crektpsl u
SIMP XMMHMYECKHUX CIIBUIOB, KOHCTaHTbl B3aUMOJICHCTBHUSA, W IIOJHBIE CIEKTPbI MOJICKYJISIPHBIX

CTPYKTYP.

27. SyntheticPages (www.syntheticpages.org) P Dto GecruiaTHas HHTEpaKTHBHAs Oa3a
JIAHHBIX 110 XUMHYECKOMY CHHTE3Y.
28. TOXNET (toxnet.nlm.nih.gov/index.hntm) » ba3a ngaHHBIX MO TOKCHUKOJIOTHH,

OINIaCHBIM XUMHUYCCKUM COCANHCHHUAM, COCTOSAHHUIO OKPY)KaIOH_[eﬁ CpCabl U 310POBBA.

8.5 Ilepeyenn pecypcoB HH(OPMALNOHHO-TEIeKOMMYHUKAMOHHON CeTH «Hn-
TepHeT», He00XOAUMBIX /IJIS 0CBOEHUSI AU CUMIIMHBI (MOLYJI51)

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

2. Xumuueckwuii nopran http://www.xumuk.ru

3. Hayunas snexrponHast 6ubnmoreka eLIBRARY.RU [Onextponnslii pecypce]. - Pexum no-
cryna: http://elibrary.ru, cBo6oaHBIi.

4. EctecTBeHHOHAy4YHbIH 00pa30BaTeNbHBIN MOpPTa [DNEeKTPOHHBIN pecypc]. - Pexxum pocrty-
na: http://en.edu.ru, cBoOOIHBIIA.

8.6 JInueH3nonHoe mporpaMMHoe odecnedeHue, HCMOJIb3yeMoe Mpu
OCyLIeCTBJICHHH 00pa30BaTeIbHOIO NMPOLecca Mo JUCHHUIINHE
Tabmuna 5 — [lepeuenpb uCHoab3yeMOro MPOrpaMMHOro o0ecredeHus
Haumenosanue 110 PexBusnuThl
OpenOffice %/cnmlapm MCIIOJTb30BAHMUS IO CCBLITKE!
ttps://www.openoffice.org/license.html
Kaspersky Security Russian

Edition 1 year Educational Li-
cense 1000 Users (mpomienue
JIMIICH3HH)

2020 roa - Cpok ucnosp3oanus [10 ¢ 12.08.2019 no
19.08.2020 JIunensuonnsiii cepruduxar Ne 2434-190812-
132354-337-1202



http://elibrary.ru/
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9 Opranu3anMoOHHO-TIeAroru4ecKue yca0Bus

Opranuzanus o0pa3oBaTEIbHOIO MPOLECCa PErIAMEHTHPYETCSl Y4eOHBIM IJIAHOM M paciiu-
caHMeM y4eOHBIX 3aHATHH. SI3pIk 00ydeHus (mpenogaBanHusi) — pycckuil. /s Bcex BUIOB ayau-
TOPHBIX 3aHATUN aKaJJEMUYECKHI Yac yCTaHABINBAETCS IPOAODKUTEIBHOCTBIO 45 MUHYT.

[Tpu popMupoBanuM cBOCH MHAMBUIYATIHHONH 00pa30BaTENIbHON TPACKTOPUN O0yUYArOIIUIACS
UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOIMUX AUCUUIUIMH U MPO(ECCHOHANBHBIX MOAYJIEH, OCBO-
€HHBIX B IIPOIECCE MPEIIISCTBYIOUIETO 00YUEHUSs, KOTOPBI OCBOOOXKIaeT 00y4aroerocs oT Heoo-
XOJIMMOCTH UX ITIOBTOPHOI'O OCBOCHHS.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VYyeOHbIl Mporecc Mpu MpernoiaBaHuu Kypca OCHOBBIBAECTCS HAa MCIIOJIB30BAHUU TPATUIH-
OHHBIX, THHOBAIlMOHHBIX U MH(OPMAIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUH. TpaauinoHHbIe 00-
Ppa30BaTCIbHBIC TCXHOJIOTMHU MPCACTABJIICHBI JICKIIUAMA U CCMUHAPCKUMU (HpaKTI/I‘-IGCKI/IMI/I) 3aHATHU-
amu. MITHHOBallMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH UCIIOIB3YIOTCS B BUJIE IIMPOKOTO MPUMEHE-
HUSl aKTHUBHBIX M MHTEPAKTUBHBIX (OPM MpoBeneHHs 3aHiATui. MHPOpMarmonHsie 00pa3oBaTeb-
HBIE TEXHOJIOTHH PEATU3YIOTCSl MYTEM aKTUBU3ALUU CaAMOCTOSITENbHON pabOThl CTYIEHTOB B MH-
dbopmarmoHHON 00pa30BaTEILHON Cpejie.

9.2 3aHATHA JEKIIUOHHOI'0 THIIA

JIEKIIMOHHBIN KypC MPEAINoiaraeT CHCTEMaTH3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIIPOCOB
yueOHOro IJaHa.

Ha mepBoii nexiuu JeKTop 00s3aH MpenynpenuTh CTYIACHTOB, TPUMEHHUTEIBHO K KaKOMY
0a3oBoMy y4eOHUKY (ydeOHUKaM, yueOHBIM TOCOOHSIM) OyIeT IpPOYUTaH Kypc.

JlekuMOHHBIN KypC JAOJKEH JaBaTh HAaMOOJBIINN 00beM MHpOpMaIMU U obecrieunBaTh 00-
jee riry0oKoe MOHMMaHUe y4eOHBIX BOIIPOCOB IPU 3HAYMTEIBHO MEHBIIEH 3aTpaTe BPEMEHM, YeM
9TO TpedyeTcst OONBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE U3yUSHHE MaTepHala.

9.3 3aHATHS CEMHHAPCKOI0 THIA

CemuHapCcKue 3aHATHS MPEICTABISIOT COOOW METATM3AIMIO JIEKIIMOHHOTO TEOPETHYECKOTO
MaTepuaia, IPOBOASATCS B IENAX 3aKPEIICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/IeIbl.

OcHoBHOM (opMO¥ MPOBEECHUSI CEMUHAPOB SABJISIETCSI 00CYKeHNE Hanbosee mMpoOJIeMHBIX
U CIIOKHBIX BOIIPOCOB MO OTJENBHBIM TEMaM, a TaKXkKe pa30op MPUMEpOB U CUTYallui B ayTUTOPHBIX
ycnoBuax. B o0si3aHHOCTH TIperoiaBaTessi BXOJAT: OKa3aHWE METOJANYECKON TTOMOIIH U KOHCYIb-
TUPOBAaHUE CTYJEHTOB [0 COOTBETCTBYIOIINM TeMaM Kypca.

AKTHUBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OLUCHUBACTCA IO CICAYIOIINUM KPUTCPUAM:

* OTBETHI Ha BOIIPOCHI, MIpeAaraeMble MpernoaBaTesieM;

* y4acTHe B JUCKYCCHAX;

- BBITIOJTHEHUE MPOCKTHBIX U WHBIX 3aJ[aHHIA;

* ACCHCTHPOBAHHE TPENOIABATEIIO B MPOBEICHNUN 3aHATHIA.

OTBeT NoKeH OBITh apryMEHTHPOBAaHHBIM, PAa3BEPHYTHIM, HE OJHOCIOKHBIM, COJIEPXKaTh
CCBIJIKKX HA UICTOYHUKH.

Jloknazpl ¥ OMIMOHUPOBAHUE JOKIIAJOB MPOBEPSIOT CTEIIEHb BIAJCHUS TEOPETUUYECKHM Ma-
TEPUAJIOM, a TAK)Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKICHH.

AKTHBHOCTb Ha JIa0OPaTOPHBIX 3aHATHUSAX OIICHUBAETCS O CIAEAYIOUUM KPUTEPUSIM:

BBITIOJTHEHUE B O(popMIICHHE JTa0OPATOPHOTO KypHAIa, a TaKKe HAIMYUE CIEIOACKIb (Xa-
nata) o0s3arensHOI0 HeoOxoaumplit MUHIMYM UHGOpPMAIIUU B JTA0OPATOPHOM KypHaJle BKIFOUALT:
¢ Jarty,

Ha3BaHHE PabOThI;
YpaBHEHUS PEaKIUii;
YCJI0BUS UX MTPOBCACHUS,
THUII Ha6JIIOI[aeMOFO AHAJIMTHYCCKOI'O CUTHAJIa,



® [IpH BBHINOJIHEHUHU KOJMYECTBCHHBIX OINPENEICHUI B JIAOOPATOPHBIN KYpHAT TaKKe BHO-
CATCS TPEBApPUTEIBHBIC pacueThl, BCE YKCIIEPUMEHTAIBHBIC JaHHBIC (MacChl HaBECOK, pa3Mephl
QIUKBOTHI, 00bEMbI MEPHBIX KOJIO M TUTPAHTOB, KOHIIEHTPALIUN PACTBOPOB H T.II.), PACUET Pe3yJib-
TaTOB aHAJIM3a M UX CTATHCTUYECKasi 00paboTKa;
® OKOHYATEIbHBIC BHIBOJIBI.
* OTBETHI Ha BOIIPOCHI, MIPEAIaraeMbIe MPETOaBaATEIICM;
© y4acTue B TUCKYCCHUSX;
- aCCHUCTHPOBAHUE MPETO/IaBATENIO B MPOBEACHUN 3aHATUH.
OneHrBaHUE 33/1aHUH, BBIOJHEHHBIX Ha CEMHUHAPCKOM 3aHSTHH, BXOJHUT B HAKOIUICHHYIO
OLICHKY.

9.4 CamocTrosiTe/ibHAsA padoTa 00yYAKOUIUXCS 10 JUCHUNINHE (MOIYTI0)

CamocrosTenbHas paboTa CTYJEHTOB — 3TO MPOIECC aKTUBHOTO, LIEIEHANPABICHHOTO MPH-
oOpeTeHMs CTyJIEHTOM HOBBIX 3HaHUI, yMEHUH 0e3 HEelnocpeACTBEHHOI'O y4yacTus IpernojaBaTels,
XapaKTEPU3YIOIUIC MPEIMETHOW HANpaBIEHHOCTHIO, d(PPEKTUBHBIM KOHTPOJEM M OLIEHKOH pe-
3yJIBTaTOB JIEATEIILHOCTU 00YYarOIerocs.

[lenu camocTOSATENIbHOMN pabOTHI:

* CUCTEMAaTHU3alMsl U 3aKPEIJICHUE IOJYyYEHHBIX TECOPETHUYECKHUX 3HAHMNW M NPAKTHYECKUX
YMEHUH CTYJICHTOB;

+ yriyOJeHne U pacliupeHue TeOPETUYECKUX 3HAaHUM;

- (hopMHUpOBaHHE YMEHUH HCIOJIH30BATH HOPMATHBHYIO M CIPAaBOYHYIO JIOKYMEHTAIHUIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHE I103HABATEIbHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTU U
OpPraHU30BaHHOCTH;

- (hOpMUPOBAHHE CAMOCTOSTEIbHOCTH MBIIIJICHHS, TBOPUECKOW WHUIIMATUBBI, CIIOCOOHOCTEH
K CaMOpa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpEaJIn3allly;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas pad0oTa MOXKET OCYILECTBIIATHCS WHAUBUIYAIBHO WM IPYNIIAaMH CTYACH-
TOB B 3aBUCUMOCTH OT 1LI€JIH, 00beMa, YPOBHS CI0KHOCTH, KOHKPETHON TEMAaTUKH.

TexHoorHs OpraHu3ali CaMOCTOSTEIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIb30BaHHE
MH(OPMaLIMOHHBIX U MaTepUaIbHO-TEXHUUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynapTaToB BHEAYJUTOPHOM CaMOCTOATENBHOM pabOThl CTYJEHTOB MOXET MpO-
XOJIUTh B MUCHMEHHOM, YCTHOM WJIM CMEIIaHHOM dopme.

CryneHTbl T0JKHBI TOJXOANUTh K CAMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMy cpe-
CTBY 3aKpEIUICHHSI U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUM, BBIPAOOTKE €IMHCTBA B3IJISJI0B HA OTAEIb-
HbIE€ BONPOCHI Kypca, MPUOOPETEHUsI ONpPE/IeIeHHBIX HaBBIKOB U MCIIOJIb30BaHMs NMPOo(ecCHoHaNb-
HOM JINTEpaTypHI.

9.5 MeToanueckne yKazanus J1Jisl 00y4aOUIMXCS 10 OCBOCHMIO U CHHUILIMHBI

[Tpu u3ydeHun TUCIUILIMHBI 00y4YaOUIMMCS 11e1eco00pa3HO BBIMOIHATH CIEAYIOIINE PEKO-
MEHAALNHN:

1. U3ydyeHue yueOHON AUCIMILTUHBI JOJIKHO BECTUCh CHCTEMAaTHYECKH.

2. Ilocne u3yyeHus Kakoro-nubo paszzesna no yueOHUKY MM KOHCIIEKTHBIM MaTepualiaM pe-
KOMEHJIYETCsl IO ITAMSTH BOCIPOU3BECTH OCHOBHBIE TEPMHUHBI, OIIPENEIICHNUs, TIOHATUS pa3iena.

3. Oco0oe BHUMAaHUE CIEAYyeT YAEIUTh BHITOJHEHUIO OTYETOB MO MPAKTUYECKUM 3aHITUIM
Y MH/IMBHUIyaJIbHBIM KOMITJIEKCHBIM 3a/IaHUsIM Ha CAMOCTOSATENbHYIO paboTy.

4. Bcs TemaTHKa BOIPOCOB, U3Y4aeMbIX CAMOCTOSITENILHO, 33/1a€TCS Ha JIEKIUAX MPENoiaBa-
TeneM. MM ke aroTcss HCTOYHUKY (B MIEPBYIO OYEPEb BHOBb U3JJaHHBIE B IEPUOANUYECKON HAYUHON
auTepaType) uist 0oJiee 1eTaabHOTo MOHUMAaHMSI BOIIPOCOB, 03BYYEHHBIX Ha JIEKIUH.

[Tpu camocTosTensHON POopaboTKe Kypca 00yJaromuecs T0JKHbI:

* IPOCMATPHUBATh OCHOBHBIE ONpPENEIEeHUsS U (PAKTHI;

* IOBTOPUTH 3aKOHCIEKTUPOBAHHBIN Ha JIGKIMOHHOM 3aHATHH MaTepual U JOMOJIHUTH €T0 C
Y4ETOM PEKOMEHJIOBAaHHOM 0 JAaHHOW T€ME JINTEPATYPHI;
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* UI3YYUTh PEKOMEHJIOBAaHHYIO JIUTEPATypy, COCTABIATH TE€3UCHI, AHHOTAIIMM U KOHCIEKTHI
HanboJee BaKHBIX MOMEHTOB;

* CAMOCTOSITENIbHO BBITIOJIHATD 3a/laHUsl, aHAJIOTUYHBIE MPEJIaraeMbIM Ha 3aHATHUSX;

* UCMOJIL30BATh JJIsSI CAMOIIPOBEPKH MaTepHalibl POH/IA OIEHOYHBIX CPEJICTB.

MeToanyeckue yka3aHusi Npu padore HaJl KOHCIEKTOM JIeKIIUN

B xone NEKIMOHHBIX 3aHATHH HEOOXOAMMO BECTH KOHCICKTHpPOBaHHME ydeOHOro martepuana. OoOpamath
BHMMaHHE Ha KaTeropuH, (OpMyIHPOBKH, PACKPBHIBAIOIINE COEPKAaHNE T€X WM WHBIX SBIEHUH WM TpoIlec-
COB, Hay4YHbIC BBIBOJBI U MPAKTUYCCKUE PEKOMEHIAINH, MOJOKUTEIBHBIM OMBIT B OPATOPCKOM HCKYCCTBE.
JKenarenbHO OCTaBUTH B pa0OYMX KOHCIIEKTaX TOJS, HA KOTOPBIX JENaTh IMOMETKH U3 PEKOMEHJIOBAaHHOW
JUTEPaTyphl, JOIMOIHSIONINE MaTeprall MPOCTYIIAHHOHN JIEKINH, a TaKKe MOAYEPKUBAIOIINE OCOOYI0 BaX-
HOCTH T€X WJIM MHBIX TEOPETHUECKUX IOJOKEHUH. 3a7aBaTh MPENOAABATEI0 YTOUHSIONINE BOIIPOCH C IIe-
JIBIO YSICHEHUS TEOPETUYECKUX MOJOKEHUHN, pa3pellieHUs] CIOPHBIX CUTYalUi. ... 1 T. 1.

MeToanuyeckune yKazaHus 0 CAMOCTOSITEILHON padoTe HAJ M3y4YaeMbIM MATEPHAJIOM H NPHU
MOATOTOBKE K MPAKTHYECKUM 3AHATUAM

Hauunate Hano ¢ u3yueHHs peKOMEHAOBAaHHOI JnTeparypsl. He00X0MMMO MOMHUTB, YTO HA JIEKIIMK OObIY-
HO paccMaTpHUBaeTCs HE BECh MaTepHUall, a TOJIBKO €ro 4acTb. OcTaiabHas €ro 4acTh BOCIOJIHAETCS B IpoLiec-
Ce CaMOCTOSITeTHbHON padoThl. B cBs3u ¢ 3THM paboTa ¢ peKOMEHIOBaHHON JTUTEpaTypoit oos3aTenbHa. Oco-
0oe BHMMaHUE MPH 3TOM HEOOXOAUMO OOPATUTH Ha CONEP’KaHUE OCHOBHBIX TIOJIOKEHHUH M BBIBOIOB, OOBsIC-
HEHHe SIBJICHUN U Q)aKTOB, YACHCHHUEC TMPAKTUYCCKOr'0 MPUIOKCHUA paCcCMAaTpUBACMbIX TCOPCTHYCCKUX BO-
npocoB. B mporecce 3Toii paboThl HEOOXOANMO CTPEMUTHCS MOHATH M 3aIIOMHHUTH OCHOBHBIE HOJOXKEHHS
paccMaTpUBaeMOro MaTepuaa, IpUMepsl, MOSICHAIOIINE €0, a TaKkkKe pa3o0paThCs B WILTIOCTPATUBHOM Ma-
Tepuaie... u T.1.

10 Onucanue MaTepUAIBLHO-TEXHHYECKOT0 00ecreyeHHsl, HeOOX0MMOrO JIsi  OCYyIIeCTBJIe-
HHS1 00pa30BaTeIbLHOIO MPoLecca M0 JMCUUILINHE (MOLYJII0)

10.1 VYuebOHo-1a60paTopHOE 000py/I0BaHHE

Tabnuua 6 — Ilepeuenn ob6opynoBanus 1abopaTopun

HaumenoBaHue AyJAUuTOpUH

Aymuropus (;maGoparopun)

Hcnonezyemoe 00opynoBanue

417/1 MynsTUMEINHAsA ayIUTOpUS, CoBpeMeHHbIE CpencTBa
BMeCcTUMOCTHI0 30 4eJIOBEK. | BOCHPOHM3BEACHUS M BU3YAIM3aIlUH OO0 BHICO U
ayauo MHQGOpMaIuy, MOJYYEeHUs U Nepeladu dJIeK-
TPOHHBIX JOKYMEHTOB. THIOBasi KOMITJICKTAIINS
MYJIbTUMEIUHHON ayTMTOPHH COCTOUT U3: MYJlb-
TUMEIUHWHOTO MPOEKTOPA,
ABTOMATH3UPOBAHHOTO NMPOEKLIMOHHOTO IKPaHa,
AKyCTUYECKOM CUCTEMBI, BKJIFOUYAOIIEH TaYy-CKPUH
JIOCKY, IEPCOHATIBHBIN KOMIBIOTED (C
TEXHUYECKHMH XapaKTepHCTUKaMu He Hibke Intel
Core i3-2100, DDR3 4096Mb, 500Gb),
unrepdeiicel moaxmouenus: USB, audio, HDMI.

431/1 JlaGopatopus oOrielt XuMUN XumHueckas Mocyjaa, peakTuBbl, JlabopaTopHbie
YCTaHOBKH

10.2 TexHuveckue u NIEKTPOHHbIE CPEICTBA 00yUeHHUS

JleKIIHOHHBbIE 3AHATHA.
Ay,Z[I/ITOpI/II/I I JIEKIUOHHBIX 3aHATUN YKOMIIJICKTOBAHBI MCGGHLIO U TCXHUYCCKUMHU CpCHO-
CTBaMH OOYYCHHS, CIIYXKAITUMHU IS TIPEACTABICHUS Y9eOHOH MH(pOpMauu OOJIBIION ayIUTOPUN
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(HaOOpBI TIEMOHCTPAIITMOHHOTO 000pYAOBaHUS (IIPOCKTOP, PKPaH, KOMITBIOTEP/HOYTOYK), ydeOHO-
HATJISTHBIC TTOCOOMSI, TEMATHUECKHUE UILTIOCTPALIHH).
Jns peanuzanuy JUCHUILTAHBI TOATOTOBJICHBI CIIEAYIOIINE TPE3EHTALINH.

IMpakTuyeckue 3aHATHSA.

Aynutopuu ISl MPaKTHUECKUX 3aHITUNA YKOMIUIEKTOBAHbI CIIEIHAIM3UPOBAHHON MEOENbio U
TEXHUYECKUMHU CPEJICTBAMU O0yUYeHHUS (IPOCKTOP, SKPaH, KOMITBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHSA.

Jist m1abopaTopHbIX 3aHATHI Hcnonb3yercs aynutopus Ne 431/1, ocHamenHast 000pya0OBaHU-
€M, YKa3aHHbIM B Ta0I1. 6.

CamocrosiTesibHast padora.

[TomemeHust UIsl CaMOCTOSTENBHONH PabOThI OCHAIICHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO MOAKIIOUEHUSI K ceTH «HTepHEeT» M NOCTYNOM K 3JIEKTPOHHON MH(MOPMALUOHHO-
oOpazoBatensHOi cpene KHAT'Y:

- ypraneHbId 3a1 HTh KHAT'Y;

- KOMIIbIOTEpHBIC Ki1acchl (ayn. 319 kopmyc Ne 1).

11 Unuble cBeneHus

MeToauueckne PE€KOMEHIAIINH 110 oﬁyqenmo JiMI ¢ OrpaHU4Y€HHBIMHA BO3MOXKHOCTAMMU
310pOBbHA U HHBAJIUA0B

OcBoeHue AUCHUIUTMHBI OOYYAIOMIMMHUCS C OTPAHWYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS
MOYET ObIThb OPraHU30BAHO KAK COBMECTHO C JIPYT'MMHU OOYYaIOLUIMMHUCS, TaK U B OTJEIIBHBIX IPYI-
nax. [Ipenmonararorcsi crenuagbHBIE YCIOBHS Uil TOJyYEHHUs 00pa3oBaHUs OOy4YaroOIIUMUCS C
OrpPaHUYEHHBIMU BO3MOXXHOCTSMU 3/J0POBBS.

[Tpodeccopcko-Tienarorn4eckiii  cCocTaB 3HAKOMHUTCS C  IICHXOJIOTO-(PU3NOIOTUIECKUMU
0COOEHHOCTSAMH O0YyYaroIMXCsl MHBAJIMIOB U JIMIl C OFPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37J0POBb,
MHAUBUAYAJIbHBIMU IIPOrpaMMaMi peaObuIuTalMi MHBAJIUAOB (rpu Hanuuuu). [Ipu HeoOxomumo-
CTH OCYIIECTBIISIETCS JOMOJHUTENbHAS MOJJIEpKKa MPENoAaBaHus ThIOTOPaMH, IICUXOJIOTaMH, CO-
UATEHBIMU paOOTHUKAMH, TIPOIIEAIIMMHU TIOJTOTOBKY aCCUCTEHTAMH.

B cootBercTBUM ¢ METOAMYECKMMHU peKoMeHIanusMu MunoOpHayku P® (yrB. 8 ampens
2014 r. N AK-44/058H) B Kypce mpearoaraeTcsi HCIoIb30BaTh COIMATBHO-aKTHBHBIE W pedIieK-
CHUBHBIE METOJIbl 00yUYEHHMsI, TEXHOJIOTMH COLMOKYJIBTYPHON peabuINTalluK C IeJIbI0 OKa3aHUs 10-
MOIIM B YCTAHOBJICHUW TOJHOIEHHBIX MEKIUYHOCTHBIX OTHOIICHHWW C APYTUMH CTYIEHTaMH, CO-
3laHUM KOM(OPTHOT'O MICUXOJIOTHUECKOro KJIMMaTa B cTyaeHueckoil rpymnmne. I[Togdop u pa3paboTka
y4eOHBIX MaTEepHUAJIOB MIPOU3BOJIATCS C YUETOM IIPEIOCTABIICHUSI MaTepHralla B pa3IMuHbIX (popmax:
ayJMaJbHON, BU3YaJIbHOM, C MCIIOJIb30BAaHUEM CIIELUAIBHBIX TEXHUYECKUX CPEJCTB U MHpOpMaIlu-
OHHBIX CHCTEM.

OcBoenne qucuuiuinHel unamu ¢ OB3 ocyiiecTBiseTcst ¢ UCMOIB30BaHUEM CPEACTB 00Y-
YeHHs] OOIIero M CHEelHalbHOTO Ha3HAYeHUs (IIePCOHATBHOIO U KOJUIEKTUBHOTO HCIIOIb30BAHMUS).
MarepuainbHO-TEXHHUECKOE oOecreueHre MpeaycMaTpuBaeT MpUcnocoOIeHne ayuTopuid K HyxX-
nam ur ¢ OB3.

dopma poBeACHUs aTTECTAIMU VIS CTYJCHTOB-MHBAJIHNIOB YCTAHABIMBAETCS C YUYETOM HH-
JTUBHIYATBHBIX TIcUXo(pu3ndeckux ocooenHnocrent. s crynentoB ¢ OB3 mpexycmarpuBaercs 10-
cTynHast (hopMa MpeoCcTaBIeHUS 3aJaHUH OLIEHOYHBIX CPEJICTB, @ UMEHHO:

+ B MEYaTHOW WJIM 3JIEKTPOHHOM Qopme (JUIs JIUIl ¢ HApYILIEHUSIMH OMOPHO-/IBUTaTEIbHOTO
amnrmnapara);

* B TMle4YaTHOW ¢opMe WM AJIEKTPOHHOM (popMe C yBENTWYEHHBIM HIPUPTOM U KOHTPACTHO-
CTBIO (U151 JIUI] C HAPYILIEHUSIMH CIIyXa, peyuH, 3peHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHusl BCIYX (IJIs JIUI] C HAPYIICHUSIMU 3PEHUS).

CryneHTaM ¢ MHBAJIUIHOCTBIO YBEIHMYMBACTCS BpEMsl Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOIPOCHL. JIJIsl TaKUX CTYJEHTOB IIpeaycMaTpUBacTCs JOCTyNHas (opma mperocraBiie-
HUS OTBETOB Ha 33aJaHHs, 2 UMEHHO:
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* IUCbMEHHO Ha OymMare miM HabOpOM OTBETOB Ha KOMIIbIOTEpE (I JIUL C HapyLIECHUSIMU
clIyxa, peun);

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

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

[Tpu HEOOXOAMMOCTH Ml OOYYAIOIIUXCA C MHBAJIUAHOCTBIO IMpPOIEaypa OLEHUBAHUS pe-
3yJIbTaTOB O0YYEHUS MOXKET IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.
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[Ipunoxenue 1

®OH/I OHEHOYHbBIX CPEI[CTB1
10 AMCIUILINHE

XumMus

HanpaBnenune noaroToBku

08.03.01 "Cmpoumenvcmeo”

HamnpasnenHocTs (mpoduiib)
00pa30BaTeNbHOM POrpaMMbl

HpOMleJleHHoe u epaofcdchxoe cmpoumenbeneo

Kpanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yuebHomy niawy)
®opma 00yueHus 3a04Has
TexHomorust 00yueHus MpaoUYUOHHASL
Kypc Cemectp TpynoeMKocCTs, 3.€.
1 1 3

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroliee noapas3aeieHne

3auem c oyenkoti

Kageopa «XuXT - Xumus u xumuuecxkue
MEXHOI02UU Y

' B JaHHOM MPUIIOKEHHUH TIPE/ICTABIICHBI THIIOBBIE OIIEHOYHBIE CPEICTBA. [10IHBIN KOMIUICKT OIle-
HOYHBIX CPECTB, BKJIIOYAIONINN BCe BApHAHTHI 33/1aHUH (TECTOB, KOHTPOJIBHBIX PaboT U 1Ip.),
IpeUiaraeMbIx 00y4JaroemMycs, XpaHuTcs Ha Kadeape B OyMa)KHOM U 3JICKTPOHHOM BHJIE.
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1 TIlepeyeHb NJIAHNUPYEeMbIX pPe3yabTATOB 00y4YeHHs MO JUCHHUILIHHE (MOTYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJIbTATaMU 00pa30BaTeJIbHON MPOrPaMMbl

Tabmuua 1 — KomnereHIMy 1 MHIUKATOPBI UX JTOCTUKECHUS

Koa mo ®1'0C Nuaukatopel 10CTHXXKEHUS [Tnanupyembie pe3ynbTaThl 00y-
YEHUS M0 AUCIUIUINHE
O6menpodeccrnoHanbHbIE
OIIK-1 OIIK-1.1. ChopmupoBaHo HaydHOE MHPO-

CnocobeH pemaTh
3aa4yn npodeccuo-
HAJILHOMW JeSTEIbHO-
CTH Ha OCHOBE HC-
MIOJIb30BAHUS TEOPE-
TUYECKUX U TPAKTH-
YECKHUX OCHOB €CTe-
CTBCHHBIX U TEXHH-
YEeCKHUX HayK, a TaK-
K€ MaTeMaTUYECKOTO
anrmapara

3HaeT TEOPUIO U OCHOBHBIC 3aKOHBI B
00JIaCTH €CTECTBEHHOHAYUYHBIX U 00-
[ICHHXCHEPHBIX JUCIHUILUINH
OIIK-1.2.

VMeer BBUIBIST U KITacCu(UIUPO-
BaThb (1)I/ISI/II-IGCKI/IC U XUMHUYECKUC ITPO-
L[ECChI, IPOTEKAIOIINE HA 00BEKTE
npodecCHOHATEHOM JIeATEIIEHOCTH,
peliaTh HHKCHEPHBIC 3a/1a4H C I10-
MOIIBI0 MAaTEMaTHYECKOT0 arnmapara
OIIK-1.3.

BJIaI[eeT HaBbIKaMU PCIICHUSA THUIIO-
BBIX MH)KCHEPHBIX 33/1a4 HA OCHOBE
TEOPETHUUECKHUX MCCIIEI0BaHU, 00pa-
OOTKHU pacuYeTHBIX U IKCICPUMCHTAIb-
HBIX JaHHBIX BEPOATHOCTHO-
CTaTHCTHYECKHMHU METOJaMHU

BO33PCHHE U COBPEMEHHOE XHMH-
YECKOIr'0 MBIIIJICHHE.

VYcBoeHbl (pyHIaMEHTAJIbHBIE I10-
HATHS, 3aKOHBI U TEOPUHU COBpeE-
MEHHON M KJIAaCCUYECKOH XHUMHM;
M3Y4YEHbl OCHOBHBIE XUMHUYECKHE
SIBJICHUS.

[TonyuyenHble 3HAHUS U CBEICHHS
3aKpeIUICHbl Ha MPAaKTUKE, TPHOO-
peTeHbl HAaBBIKM TIOCTAHOBKH U
MIPOBEICHHUS XHUMHUYECKOTO JKCIIe-
puMeHTa, o0pabOTKM M aHamu3a
pe3yJIbTaTOB.

Tabnuua 2 — [Taciopt ¢oHa OIIEHOUHBIX CPENICTB

KonTtpounpyemsie ®opmupyemast HanmeHnoBanue
paseJibl (TeMbl) KOMIIeTeHIUsl OLICHOYHOI'0 IToxa3aTenu oeHKH
AUCHMILTUHBI cpeacTBa
1. OCHOBHBIE NTOHATHS U OIIK-1 1. JlaGopatopnas | 1. Boinonnenune
3aKOHBI XUMHH pabora Nel-4 1aGopaTOpHBIX  PaboT,
2. Crpoenue BeriecTBa 2. IIpakTH9ecKas | yaniume samuiceii B na-
3. OCHOBHBIE ~ 3aKOHO- pabota Nel-4 6
OpaTOpHOM JKypHale,

MEpPHOCTH XHMUYECKHUX pe- 3. KoutponpHas pa- .
KL 6oTa YCTHBIN ONPOC MO TEMeE
4. PacTBOpbl U ApYrHe 2. Beinonnenune
JIVICTIEPCHBIE CUCTEMBI MPaKTUYECKHUX 3a/1aHUH,
5. DNEeKTPOXUMHYECKHE HAJIMYHE KOHCIIEKTa 10
TIPOIIECCHI Teme
6. OneMeHThI Kaue- 3. KoHTpossHas

CTBEHHOI'O M KOJIMYCCTBCH-

HOI'O aHaJIn3a

BricokomouiekynsipHbIe Co-

CAUHCHUA

pabota mpoBOAMUTCS B
qackl ~ BHEAyJIUTOPHOU
pabotbl. O6yuaronuecs
MOJTy4aroT 3aJaHus JUIs
MPOBEPKU YCBOECHUS
MIPOMIEHHOIO0 MaTepua-
na. OueHuBaeTca mpa-

BUJIBHOCTH PCIICHMA.
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2 Metoanueckne MaTepHaJibl, ONpee/sAolue MPoLeaypPhl OlleHUBAHNUS 3HAHUIA,
YMeHH I, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapAKTEePU3YIOLIMeE MPOLece
¢GopMupoBaHKs KOMIIETEHLM I

Meroauueckre MaTepHabl, OMPEICIAIONIAE POLEAYPsl OLICHHBAHUS 3HAHWN, YMEHHH,
HaBBIKOB U (WMJIM) OIBITA JIEATENILHOCTH, MPEJACTABICHBI B BHEC TEXHOJOTHYECKOW KapThl JHCIIH-
winHb (Taduuna 3).

Tabmuna 3 — TexHonornyeckas Kapra

HaumeHnoBanue Cpoku Ixkana ouennu- Kpurepun
OLIECHOYHOI0 CpPe/ICTBA BBINOJIHEHHU S BaHMA OLICHUBAHUS
1 cemectp
Ilpomesrccymounan ammecmayus 6 gpopme 3auem c OUeHKOU

1. | Jlaboparopuas pa6ora ceccust 10 O6ammoB * 4 | Beimmonnenue - 2

paboThI Oamios/pabora,

odopmiieHre

71a00paTOPHOTO
KypHama - 2

Oamios/pabora,

yCTHasl  3aluTa
(o Bompocam) 6
0asioB.
OueHuBaeTcs
BJIAJICHHE Marte-
pHaJIoM, €ro CH-
CTEMHOE OCBOE-
HUE, CII0CO0-
HOCTb  TpUMe-
HATH  HYXXHBIE
3HAHUS, HABBIKH
U yYMEHHUS TIpH
aHaimMze  Tpo-
OJIEMHBIX CHUTY-

aIui.
2. | IlpakTudeckas padbora ceccus 10 GammoB * 4 | OuenuBaetcs
paboThI BJIaJICHUE MaTe-

pHajoM, ero cH-
CTEMHOE OCBOE-
HHE, CII0CO0-
HOCTB TIpUMe-
HATh HY)KHBIE
3HaHUS, HABBIKU
U YMEHHUS IIPH
peleHIH TpaK-
TUYECKUX 3a]la-
HH. bamisl
YMEHBIIAI0TCS
MPOTIOPIIHO-
HAJIBHO MPOLEH-
Ty IPaBUIBHO-
CTH pELICHHUS.

3. | KonrponbHas pabota cemMecTp 100 6amnoB [paBuibHOE
pelieHue 3aga4
(10 6ai-
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N

HaunmenoBanue Cpoknu Ixkana ouenn- Kpurepun
OIIEHOYHOI0 CpeACTBA BBINOJIHEHHS BaHUsl OlleHMBAHUS
JIOB/3a/1a4a).
banibl ymeHb-
HIAI0TCS TPO-
HOPIUOHATILHO
MPOLEHTY Ipa-
BUJILHOCTH pe-
IICHMSL.

HUTOI'O: - 180 6amoB -
Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUILIMHE:

0 — 64 % oT MakcUMajibHO BO3MOXHOW CYMMBl OaJlJIOB — «HEYIOBJIETBOPUTEIHLHOY
(HEeIOCTaTOYHBIN YPOBEHD Ul IPOMEXKYTOUYHOM aTTeCTaly 110 AUCLUHUILIINHE);

65 — 74 % OT MaKCHUMaJbHO BO3MOXKHOW CYMMBI OQJJIOB — «YIOBJIETBOPUTEIHLHO»
(moporoBblii (MUHMMAJIbHBIN) YPOBEHb);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);
85 — 100 % ot MakcuMaabHO BO3MOKHOM CyMMBbI 0aJlIOB — «OTJIMYHOY» (BBICOKUHN (MaKCH-
MaJIbHbIN) YPOBEHbD)

1 Tunosbie KOHTPOJIbHBIC 3aIaHUA WX UHBIC MaTEpHaJIbl, H606X0)II/IMI>IC AJId OECH-

KM 3HAHUI, YMEHUH, HABBIKOB U (WJIN) ONBITA 1eATEJIbHOCTH, XapaKTePHU3YIolIue
npoiecc pOopMHUPOBAHUS KOMIIETEHUHI B X0/le 0CBOeHUS 00pa30BaTeIbHOM MPO-
rpaMmbl

3.1 3apanus I TeKyIero KOHTPOJIsi ycleBaeMoCTH
BxoaHO0# KOHTPOJIb
Kakoii BuJ MeeT BbIpaK€HHUE CKOPOCTH MPSIMON PeaKIiu
C(T) + Oz(1) ©CO2(T)
Hanucats ruaponus kapOoHaTa HaTpus, yKa3aTh PEaKIUIO CPEIbI.
Kaxoit peakTuB 00HApyKHBAET B PACTBOPE HATUYHE HOHOB Fe*%?

1) JKenrast kpoBsiHas COIb;
2) KpacHast kpoBsiHasi COJb;
3) JIMMEeTUITIIHOKCUM;
4) Pomanug aMmoHus.
JocTpolika, Kakoro SHEPreTHUYeCKOro Mo lypoBHS MPOUCXOAUT B aTome Ni?
1) 4s 2) 3p 3)3d 4) 4p
B kakoM coenuHenuu crenenb okucienus Co pasHa +3 ?
1) Fe;[Co(CN)4] 2) [Co (NH3)6]Cl3 3) Co(OH), 4) [Co(H20)6]SO4
Kakoe u3 mokpsITHii jxese3a sSBisieTcs aHOAHBIM B HEUTpanbHOU cpeze ?
1) CBuHITOM 2) Xpomom 3) Huxenem 4) HuaKoM.

[Touemy B cemelicTBe F€ HauMeHee aKTUBHBIM METAIIIIOM SIBIISIETCS] HUKEINb?

1) Tak Kak IMeeT CaMyI0 HU3KYIO TeMITepaTypy IUTaBJICHUS;

2) Tak kak UMeeT HauOOIBIIYIO TNIOTHOCTS;

3) Tak kak nMeeT HauboJIee MOTOKUTEITHLHOE 3HAYECHUE DIICKTPOTHOTO TTOTCHITHATIA;

4) Tak kak uMeeT HanboIee BEICOKHM MpeaeN MPOYHOCTH.
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JlabopaTopHbie padoThl
IIpumepsl 3a1aHMi 1JIS 3aIIUTHI

[To Teme «OKHUCINUTENHHO-BOCCTAHOBUTENIbHBIE PEAKLIUN»:
1) Yto Ha3bIBaeTCS CTETIEHBIO OKUCTIEHUS 7
2) JlaiiTe ompenencHUE SJIECKTPOHHBIX U MOHHO—AJICKTPOHHBIX ypaBHEHUH. B yem mpenmytiecTBo
MOHHO-3JIEKTPOHHBIX YPaBHEHUH Mepes 3JEKTPOHHBIM ?
3) Uto Ha3bIBaeTCs OKHCIUTENIEM U BOCCTaHOBHUTENEM? MOryT JI aTOMBI B BBICIIEH CTEIIEHU OKHC-
JeHus] ObITh BOCCTAHOBUTEISIMU, @ B HU3IIECH CTENEHU OKUCICHUS — OKuciuteasiMu ? OTBET moj-
TBEPAUTE IPUMEPAMHU.
4) 3anumuTe ypaBHEHHE JJIsl BHIYMCICHUS! OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO MOTEHIMANA. B ka-
KOM HaIpaBJICHUU MONAET peaKius, eClId MOTSHIMAI OKUCIUTENs OOJbIIe OTEHIMAala BOCCTaHO-
BUTENSA ?
5) IIpounraiite mpaBuiIO 3JIEKTPOHHOrO OanaHca. [lo kakoMy mpHUHLMITY TOAOMPAIOTCS OCHOBHBIE
kodduimenTs ? CylHOCTh pacCTaHOBKU KOA((UIIMEHTOB B OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX
PEaKIHsIX METOIOM a) 3JIEKTPOHHOTO OasiaHca; 0) HOHHO-3JIEKTPOHHBIM.
6) PacckaxuTte o mporeccax okucienus u BocctanopneHus. Kak Bnusier pH pactBopa Ha mporiieccsl
OKHCJIEHHS U BOCCTaHOBJICHUS ?
7) Uto Ha3bIBaeTCsl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM 3KBUBAJICHTOM (M, OKUCIUTENs, m, BOC-
CTaHOBUTEJIS)?
8) PaccraBbTe KOA((HULIUEHTHI U YKAKUTE BOCCTAHOBUTEIND U OKUCIIUTENb B YPAaBHEHUSIX (BapHUaHT)

I[To Teme «DneKTpOXUMUYECKas KOPPO3HsI METAIIOB
1) Yto Ha3bIBaeTcs kopposuei? Uem oTnmyaercs XMMHUECKas KOPPO3Usl METAJUIOB OT AJIEKTPOXHU-
MUYECKON?
2) Kaxoil MeTam1 ciy>KUT aHOJIOM M KaTOJIOM B raJIbBAHUYECKOM 3JIEMEHTE, COCTaBICHHOM U3 LIMH-
Ka U HUKEJS B paCTBOPE DIIEKTPOJINTA?
3) OJ1C snemeHTa, COCTaBIEHHOIO M3 MEIHOTO M CBUHLIOBOTO 3JIEKTPOJOB, omylieHHbIX B 0,1 M
pacTBOphl UX COOCTBEHHBIX couiel, paBHa 0,48 B. M3MeHUTCS U pa3HOCTh MOTEHIHUANIOB, €CIIU
B3iTh 0,001 H pacTBOpBI? OTBET MOATBEPIUTE PACUETOM.
4) Kakas ranpBaHMYecKas Mapa BO3HMKAeT MPU KOPPO3UU YIIIEPOAUCTONW CTalu B HEUTpabHOM
cpene? YKaxuTe MpoLecchl Ha KaToJie M aHO/e, TPUHUMAasi BO BHUMAaHUE, YTO YIJIEPOANUCTas CTallb -
CIIaB JKeJe3a ¢ yriiepoaoM Wi kapouaom xenesa FesC.
5) CocraBbTe CX€MYy KOPPO3MOHHOIO pa3pylIE€HUs allOMUHHUEBOIO CILjIaBa ¢ J00aBKOI MarHus B
KHCJION ¥ HEUTPAJILHOU Cpelax.
6) DeMeHT, aHOJIOM KOTOPOTO SBJISIETCS IIMHK, B T€UEHUE JIBYX 4acoB gaBaj Tok cuioi 0,8 A. Ka-
KO€ KOJINYECTBO LIMHKA IIPU 3TOM HU3PacX0J0BaAIOCH?
7) TloueMy HEBO3MOKHO MU3MEPHUThH a0COIOTHYIO BETMYUHY JJIEKTPOIHOTO noTeHana? [Ipusenu-
T€ CXEMY MU3MEPEHNUs OTEHIIHAJa C TOMOLIBIO MIEKTPOIOB CPABHEHHUS.
8) Kak 3aBUCUT CKOPOCTh AJIEKTPOXUMHUYECKOW KOPPO3UU OT CKOPOCTH aHOAHBIX M KATOJIHBIX peak-
uun?
9) B kakux cpenax npeo0iasaeT KUCIOPOIHAs JENosipu3anus, a B Kakux BojoponHas? Kakas ne-
HOJIIPU3ALMS XapaKTepHa sl aTMOC(epHOH, TOUBEHHONW U MOPCKOI KOppo3uu?
10) ITouemMy KOHCEpBHBIE OAHKHU JENAOT W3 JY’)KEHOTO JKeJie3a, XOTs IIMHKOBAHHOE KEJIe30 3alllH-
1Aa€T JIy4Ile IPU MOBPEKIECHUH TOKPBITHS?

Ilo TeMe «3aKk0oH 3KBUBAJIEHTOBY:
1) Yto Ha3bIBaeTCS SKBUBAJIEHTOM?
2) Haiite onpezeneHue 3KBUBaJIEHTHON MacChl.
3) Kak onpenensieTcss PkBUBaJeHTHAsI Macca KMCIIOThI, OCHOBaHUS, COJIA?
4) I'ne ucnonb3yercs 3aKOH SKBUBAJICHTOB?
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5) MoseT a1 3JIeMeHT WM XUMUYECKOe COeIMHEHNEe 001aaTh HECKOJIbKUMHU 3HAUEHUSIMU SKBUBA-
JICHTA, SKBUBAJICHTHOI MaccChl?

6) Onpenenute YKBUBAJICHTHYIO MaccCy yIiiepojia B COeIMHEHUH, cofiepkamiem 75 % yriuepona u 25
% BomOpoOA.

7) 13 1,083 r okucu MeTaiia Mpy MpOKaJMBaHUM ObUT mojiydeH 1 T meramra. Haiigure skBuBa-
JIEHTHYIO MacCy METajlula U €ro aTOMHYIO Maccy, €ClId CTENEeHb OKucieHus metaia (+2). Uro 3to
3a MeTtay?

[To Teme «KecTkoCTh BOABI:
1) B kakux equHUIIAX ONPEACNIICTCS )KECTKOCTh BOJIBI?
2) Kak ycTpaHsieTcss BpeMEHHasl JKECTKOCTh BOJbI?
3) Kak ycrpaHsercs mocTosiHHast )KeCTKOCTh BOJIbI?
4) OOBbSACHUTE MPUHIIUIT IEHCTBUSI HOHOOOMEHHBIX CMOIJL.
5) 3adueM MpOU3BOAUTCS YMSATYCHHUE BOJIBI?
6) B 400 1 maxomgutcs 100 r Ca(HC0322. BrruuciuTe )KeCTKOCTh BOJIBI.
7) Ckonbko MgCI2 conepskutcs B 1 M~ BOJIbI, ®KECTKOCTh KOTOPOii paBHa 2?7
8) Ckonbko coapl oTpedyerces st ymsiraeHus 20 J1 BOABI C 00IIel KECTKOCTRIO 7,5 MIKB/II.
9) Beruucnute, ckonpko 0,011 HCI noiiner Ha TutpoBanue 50 M1 BOJbI, BpEMEHHAs KECTKOCTh KO-
TOpOW paBHA 3 MAKB/1?
10) Ha turpoBanue 10 mn Boxsl mouwio 8 miu 0,01H pactBopa Tpunona b. Omnpenenute 0011y10
YKECTKOCTb BOJIBI.

[To Teme «CKOPOCTh XUMUYECKUX peaKuil. XUMUYECKOE PaBHOBECHE):!
1) Uto Ha3bIBaeTCS CKOPOCTHIO XUMHUUYECKON peakiuun? E€ equHULIbL.
2) Yro Ha3biBaeTcs 3Heprueit akruBanuu? E€ BnusgHNE HA CKOPOCTb XUMUUECKON PEAKIIUH.
3) Maiite GpopMynIHpOBKY 3aKOHa JEHCTBYIOIIMX MacCc U MPUBEIUTE MAaTEMATUYECKOE BbIPAKEHHE
ATOrO 3aKOHA: a) JIJIsl TOMOTE€HHBIX CUCTEM; 0) JUIsl FETEPOTr€HHBIX CUCTEM.
4) O0bsAcHUTE BIMSHNAE KOHLEHTPAILIMH U TEMIIEPaTypbl HA CKOPOCTh XMMUYECKUX PEaKIUii.
5) Bo ckoibKO pa3 M3MEHUTCS CKOPOCTh HEOOpATUMOM PEaKIMu, €CIM KOHIEHTPAIIUI0 UCXOIHBIX
BEIIIECTB YBEIMYHUTH B IATh pa3 (BapHaHT)
6) Uto Ha3bpiBaeTcs XMMHUECKUM paBHOBecueM? llpuBenuTe HECKONBKO MPUMEPOB XMMHUYECKOTO
paBHOBECHSI.
7) Paccunraiite 3Hau€HNE KOHCTAHTBl PAaBHOBECHS JJISl CIENYIOIIMX T'OMO- U T€TEPOT€HHBIX CUCTEM
(BapuaHT)
8) IMpunmun Jle-1llatense.
9) Bo ckoibKO pa3 U3MEHUTCS KOJUYECTBO MPOJYKTA PEAKLMU MPHU YBEJIUYEHUU JABJICHUS B CH-
cTeme B 3 pasa? (BapHaHT)
10) Kak HeoO6X01MMO N3MEHUTh TEMIEpaTypy U JaBlieHHE, YTOObI CMECTUTh XUMUYECKOE PaBHOBE-
CHE B CTOPOHY MPOJIYKTOB peakuuu? (BapUaHT)

ITo Teme «I'maponn3 coneinr:
1) Yto noHUMAIOT MO TUAPOIU3OM COJIeh?
2) Bee nu conu ipu pacTBOPEHUH B BOJIE MOJABEpraroTcs ruipoiaun3y? OTBET MOSICHUTE.
3) Urto Takoe KOHCTaHTa BOJIbl, HOHHOE IIPOM3BeieHUE BoIbl? Kakue 3HaueHNs NMEIOT 3TH BEJTNYU-
HBI?
4) Yto takoe pH, pOH?
5) Kakue BemecTBa Ha3bIBalOTCA WHIUKATOPAMHU, JJIS YET0 WX UCHOJB3YIOT? UTO Ha3bIBaeTCS WH-
TEpBAJIOM Iepexo/ia MHAUKaTopa’?
6) Berunciure koHneHTpanio nosoB H 1 OH™ (r-HoH/1) U yKaknTe peakIuio cpebl B pacTBOPax.
7) Hanummure ypaBHEeHUE peakiMy T'HIPOJIN3a COJIM B MOJIEKYJISIPHOM U KpaTKoi HOHHOH (opme 1o
BCEM BO3MOJKHBIM CTYTCHSIM. (BapHaHT)
8) [aiite ompenenenue crenenu ruaponusa. Kakue hakropsl BIUSAIOT Ha cTeNeHb ruapoimn3a. O0b-
SCHUTE BIMSIHUE KaKI0To (pakTopa.
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9) Uto nmoka3piBaeT KOHCTaHTa ruapoan3a? OnpeaenuTe KOHCTAaHTY THAPOJIA3a I CONel. (Bapu-
aHT)

10) Yxkaxkute (hakTopbl, KOTOPBIE BIUSIOT HA CMEIICHUE THIPOIUTHIECKOTO paBHOBECH. B Kakyto
CTOPOHY CMECTHUTCSI THIPOJIUTUYECKOE paBHOBECHE MPH T0OABICHUU COOTBETCTBYIOIIETO peareHTa?
OTBeT nosicHUTE. (BapuaHT)

11) HanummuTe B MOJNEKYISIPHON M MOJICKYJISIPHO-UOHHOU (hopMe YpaBHEHUS peaKIUid, IPOTEKat0-
HIMX IPU CMEIIMBAHUU JIBYX COJICH (BapHaHT).

12) T'uaponn3 B IPOMBIIIJIEHHBIX POLIECCAX U B JKUBOM OpPTraHU3ME.

ITo Teme «Katanusz»
1) Yto Ha3bIBaeTCS KaTAIU30M ? KaTaau3aTtopom ?
2) Ha3oBuTEe OCHOBHBIE IPU3HAKH KATAIUTUYECKUX PEAKIIUH.
3) Uto Takoe rOMOreHHBbIN, TeTepOreHHbIN KaTanu3? OTBET WLTIOCTPUPYITE KOHKPETHBIMU IIPUMeE-
pamu.
4) 'oMo- 1 reTeporeHHbIN KaTaiu3 B IPOMBIIUIEHHOCTH. OTBET NOATBEPAUTE KOHKPETHBIMU MpHU-
Mepamu.
5) Uro siBnsiercs kaTanm3aTopoM B onbiTe Nel? Kak 0ObsicHsI€TCA MEXaHU3M JIEUCTBUS KaTalu3aro-
pa Ipu TOMOTe€HHOM Kataiuse?
6) OObscHNUTE MEXaHU3M JEHCTBUS KaTaln3aTopa Ha CKOPOCTh XUMUYECKON PEAKIUH MIPH IeTepo-
TeHHOM KaTajuse.
7) Uto Ha3pIBaeTcs ajncopOruei, pusmdeckoit ajcopOiueit u xemocopOrueit? OTBeT WILTIOCTPHU-
pyHlTe IpUMeEpaMH.
8) OOBscHUTE BIMSHKE IUIOIIAIU IOBEPXHOCTH KaTajln3aTopa U e€ CTPYKTYpbl IPU FETEPOreHHOM
KaTaJln3e Ha SHEPIHI0 aKTHUBALUH.
9) Kakue BemecTBa Ha3pIBalOT MHTUOUTOPAMHU, KaTaIUTUYECKUMU siaaMu. [IpuBennTe KOHKpETHbIE
HpUMEPBI.
10) Uto Ha3bIBaeTCs CEIEKTUBHOCTHIO (M30UpaTenbHbIM eiicTBUEM) KaTanu3aropa? [Ipusenure
IIPUMEPBI CEIEKTUBHOCTH KaTalu3aTopa Ha MIPOMBIIIJIEHHBIX IPUMEPAX.
11) Uto Ha3bIBaeTCsl aBTOKATAIM30M, aBTOKATAIN3aTOPOM?
12) Yro Ha3biBaeTcs pepmeHToM? [IprBeuTe KOHKPETHBIE IPUMEPHl XUMUYECKHX peakLuil ¢ y4a-
cThe (epMEHTOB U Ha30BUTE (PEPMEHT yUaCTBYIOIINN B COOTBETCTBYIOIIEH PEAKIIUH.
13) O6bscHUTE BAMSHUE KaTalM3aTOpa Ha SHEPTUI0 AKTUBALIMY NPH KaTaTUTHYECKOM NPOTEKaHUH
nporecca.

[To Teme «DneKTpoau3»
1) Uto Ha3bIBaeTCS ANEKTPOIU3OM?
2) B kaxoii mocneoBaTeaIbHOCTH UAYT MPOIIECCHl Ha KaToje U aHoe?
3) Haiite dopmynupoBky 3akoHa Papajnes. Ckoiabko cepedpa BBIISIUTCS IPU MPOIMTYCKAaHUU TOKA
cusoi 4 A B Teuenue 2 4 5 mun 50 ¢ yepe3 pacTBop cosm cepedpa?
4) IlpuBenuTte npuMep BTOPUUHBIX MPOLIECCOB MPHU IIEKTPOIIU3E.
5) Uto Ha3pIBaeTCS BHIXOJIOM IO TOKY ?

ITo Teme «DnekTponuTHYECKask JUCCOUALUSD)
1) Yto Takoe 3JeKTpOIuTHYECKas JUCCOIUaus?
2) B yem cymHOCTb 3J€KTPOTUTHUECKOMN AUCCOIan?
3) Kakue BelecTBa Ha3bIBalOTCA IEKTPOJIUTAMU?
4) Yem oTnnyaroTcs ciadble 3JIEKTPOJIUTHI OT CUIIBbHBIX ?
5) Kak Komu4ecTBEHHO XapaKTepU3YETCsI MPOIIECC IEKTPOIUTUIECKON JUCCOIUAINH cT1aboro 1
CHUJIBHOTO JIEKTPOJIUTOB?
6) Kakas qucconmanus Ha3bIBa€TCs CTYNEHYATOU?
7) Kakue hakTopbl BIUSIOT HA MPOIIECC AIECKTPOJIUTHUCSCKONU TUCCOITHAITAHN ?

20



IMpakTnyeckue 3a1aHusA
IIpumep npakTuyeckoro 3aganus no reme: «Crpoenne aromos. Ilepnoanyeckuii 3axon. Ilepuogn-
YecKas CHCTeMa 3JIEMEHTOB»

Bapuanr 1.

Kenezo (Ne 26) oOpa3yeT HECKOJBKO OKCHAOB, KOTOPBIC MPOSIBISIOT Pa3IWYHBIA XUMHUYCCKHUI
xapakTep. YKa3aTb OKCHI, 00J1a1atoliii aM(pOTEpHBIMHA CBOMCTBAMHU:

1)  FeO+HCI 3)  FeO;+KOH
2) FeO + SO, 4) Fe,O3; + KOH

VYkazare coelMHEHHE, B COCTAaB KOTOPOTO BXOAUT aHUOHBI ¢ KOH(pUTYparuei 2s* 2p6 U KaTHOHBI C
koudurypauueii 4d° 5

1)  ZnCl, (Ne 30, Ne 17) 3)  InFs(Ne 49, Ne 9)
2) SO (Ne38,Ne8) 4)  YF3(Ne39,Ne9)

Kaxoe u3 onpeneneHuii COOTBETCTBYET IIPaBUILHOMY JUISl TIOHATHUS «QHEPIUsl HOHU3ALUN:

DOHeprusi, HeoOXoaUMast JJIsl MPEBpAIeHUs] HEUTPaTbHOTO aTOMa B OTPHIIATENBHO 3apsDKEHHBIN
WOH.

OHeprus, He00X0AUMast U OTPbIBA IIEKTPOHA OT HEBO30YXKIEHHOTO aTOMa.

OHeprusi, KOTOPYIO HEOOXOIUMO 3aTpaTuTh, YTOOBI cJenaTb AaKTHUBHBIMH BCE MOJIEKYIIbI,
coJlepKalIuecs B MOJIE JaHHOTO BELIECTBA.

OHeprusi, KOTopas BbIAEISETCS WIN MOTJIOUIAeTCs TPU 00pa30BaHUM MOJIS CI0XKHOTO BEILIECTBA U3
IIPOCTHIX.

Kaxoit u3 anemeHTOB 001a/1a€T JTyYIITUMU BOCCTAHOBUTEILHBIMU CBONCTBAMU:

1) Sb(Ne5l) 3)  Cr(Ne24)
2) Te (Ne 52) 4) Ba (Ne 56)

B kakoM cocTossHHHI OJICKTPOHLI 6y,ZLYT 06J'Ia,Z[aTB 0oJIee HU3KHM 3aI1acoM OHEPIUU:

1)  4d 3)  5p
2)  4f 4  6s
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Bapuanr 2.

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

2 B xakoMm mepuojie HaXOAUTCS HIEMEHT C 3JIEKTPOHHOU (popmynoi

1) 5 2) 4 3) 3 6

3 BHemHss 251eKTpOHHAs 000J109Ka aToMa uMmeet Gopmyiry. Kakoii 3To amemenT?
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 snemeHTbl oTHOCSTCS K f- 2memeHTam?

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 7

7 Ilo 35eKTpoHHOM (opMyJie OIpeaesInTe KaKO U3 3IEMEHTOB OTHOCUTCS K P-3JIeMeHTaM?

1)

2)

3)

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

1)

2)

3)

9 Ilo snexTpoHHOIl (opMmyle 3ieMeHTa ONIPEACINTE MAaKCUMAJIbHYIO IIOJIOXKHUTEIbHYIO CTEIECHb
OKHCJIEHHUS, KOTOPYIO OH MOXET MPOSIBJIATH B COEIMHEHUSX

1) +2 2) +3 3) +5 +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
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KOHTPOJIBHASA PABOTA
Bapuant Nel

1. OnpenenuTe KOJIMYECTBO BEIIECTBA IKBUBAJICHTA U MOJISIPHYIO MacCy dKBUBAJICHTOB (oC-
dopa, kucioposa u 6poma B coenuaenusix PHs, H,O, HBTr.

2. HanumuTe 37eKTpOHHBIE (OPMYIBI aTOMOB SJIEMEHTOB C MOPSIKOBBIMH HOMepaMu 9 u
28. IlokaxkuTe pacnpenesieHUue 3JEMEHTOB 3THUX aTOMOB IO KBAHTOBBIM sueiikam. K kakomy
AJIIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaXK/IbIi U3 ATUX 2JIEMEHTOB?

3. Hcxons w3 TOJIOKEHUS TepPMaHUS W TEXHEIHS B IMEPUOJAMYECKOM CHCTEME, COCTaBbTE
dbopMyIibIl ME€Ta- U OPTOTEPMAaHUEBON KHCJIOT, M OKCHJA TEXHEIUs, OTBEYAIOIINE WX BBICIICH
creneHu okucieHus. M3oopasure GopMysbl 3TUX COSTUHEHHH TpaduuecKH.

4. BpluncnuTe KOJIMYECTBO TEIUIOThI, KOTOPOE BBIACIUTCS NpHU BoccTaHOBiIeHUU Fe,0Os me-
TaJNIMYECKUM allFOMUHUEM, eclii Obu1o momydyeHo 335,1 r xkenesa.

5. Beraucinre QGEOQS CIEYIONINX PEaKIIMIA:

A) 2NaF(K) + C|2(r) = 2NaCI(K) + Fz(r)

6)Pb02(x) + ZZn(K) = Pb(K) + ZZHO(K)

MOsKHO 1 TIOJTYduTh (TOP 1O peakimu (a) U BocctaHoBUTh PhO, KoM 110 peakimu (0).

6. OKHUCIICHHE CephI U €€ IMOKCH/IAa TPOTEKAET 110 YPABHEHUSIM:

a) S(K) +0,= SOZ(F);

6) ZSOZ(F) +0,= 2803@).

Kak u3MeHuTCsl CKOPOCTh ITUX PEaKINii, ecii 00BbEMBbI KaKI0M U3 CUCTEM YMEHBIIHUTDH B Ye-
ThIpe paza?

7. BbruncnuTe MOJSPHYIO KOHIEHTPALMIO U MOJSIPHYIO KOHIIEHTpaIuio 3kBuBanenta 20%-
HOT'O pacTBOpa XJIOpHUAa KAIbIHUS TUIOTHOCTRIO 1,178 T/em”.

8. CocTaBbTe HOHHO-MOJIEKYISIPHOE U MOJIEKYJISIPHOE YPaBHEHUS THIPOIN3a, TPOUCXOIIIIE-
ro nipu cmemuBanuu pactBopoB KyS u CrCls. Kaxxnas u3 B3sThIX cosiell Tuaponu3yercs Heoopa-
THUMO JI0 KOHIIa C 00pa30BaHUEM COOTBETCTBYIOIIUX OCHOBAHUS M KHCIIOTHI.

9. Kakne comu 0OycCIaBIUBAIOT >KECTKOCTh MPHUPOAHOW BOAbI? Kakyro >KecTKOCTh BOJIBI
HA3bIBAIOT KapOOHATHOM, HekapOoHaTHOW? Kak MOXXHO yCTpaHUTh KapOOHATHYIO, HEKapOOHAT-
HYIO J)KeCTKOCTh? HamuimmmTe ypaBHEHHS COOTBETCTBYIOIIMX PEAKITHH.

10. TTomumepoM Kakoro HEMpenelbHOro YIIeBOJIOPOAA SBISETCS HATypalbHBIH Kaydyk?
Hanumure cTpykTypHYI0 (hopMyIiTy 3TOTO yrieBoaopoaa. Kak Ha3pIBarOT MpoIecc npeBpamieHus
Kaydyka B pe3uHy? UeM Mo CTPOEHHUIO U CBOMCTBAM pa3IMyaloTCs KaydyK U pe3uHa?

Bapuant Ne2

1. Peakuuu BeIpa)karoTCsi CXEMaMHU:

P+HIO3 + H,0 = H3PO,4 + HI
H,S + Cl, + H,0 = H,S0O, + HCI

CocraBbTe 3J€KTpOHHBIE ypaBHEHUs. PaccraBbre KOA(h(UIUEHTH B YpaBHEHUSIX PEAKIIHI.
JUist Kax10# peakIuy yKa)kuTe, Kakoe BEIIECTBO SIBISETCS OKUCIUTENEM, KaKoe — BOCCTAaHOBH-
TEJIeM; KaKO€ BEIIECTBO OKUCIIAETCS, KAKOE — BOCCTAHABIIMBACTCS.

2. YBEIMUUTCS, YMEHBIIUTCS WJIM OCTaHETCS 0€3 M3MEHEHHUS Macca IIMHKOBOM IUIACTHHKH
npu B3auMoIelcTBHH ee ¢ pacTBopamu: a) CuSQOy; 6) MgSOy; B) Ph(NO3),? ITouemy? CocTaBb-
T€ 3JEKTPOHHBIE U MOJIEKYJIIPHBIE YPABHEHUSI COOTBETCTBYIOLINX PEAKLIUH.

3. CocraBbTe CXeMy raJlbBAHUYECKOTO AJIEMEHTA, B OCHOBE KOTOPOTO JISKUT PEAKITHs, TIPO-
TEKaIoIIas 0 yPaBHEHUIO

Ni + Pb(NO3)2 = NI(NO3)2 + Pb

HanumuTe 371eKTpOHHBIE YpaBHEHHSI aHOIHOTO M KaTOAHOTro mpoueccoB. Beruuciure 3/C
31010 2nementa, ecim [NiZ*] = 0,01 mons/x, [Ph?*] = 0,0001 mons/n. Otset: 0,064 B.

4. BoccTaHOBJIEHHE OJJHOTO M3 OKCHIOB JKeJie3a UJET M0 CXeMe:



Fe3Ou) + Si) — Fey) + SiO;). Bo3morxkeH m 3TOT mporecc npu cTaHIapTHBIX yenoBusax? OT-
BET MOJTBEPIUTH PACUCTOM.

A Hozgg, kJ>K/MOIb 80293, JIx/MOJIb
Fe30a -1117,7 151,46
Sigo - 18,82
FE(K) - 27
SiOy -859,4 40
1) -601,1;2) 712,8; 3) -599,73; 4) -71772,8.
S. ITpu cmemmBanuu 2 MoJib BelecTBa A ¢ 2 MoJb BeulecTBa B B HeKoTopoM 00be-

. —>
M€ K MOMEHTY HACTYIUIEHUs paBHOBecHs B oOpatumoi cucreme 2A + 2B <€+— 4]] o6pazoBa-
aock 1,6 monp BemectBa JI. Uemy paBHa koHcTaHTa paBHOBecus? OTBET MOATBEPAUTH pacue-
TOM.

1) 0,316; 2)  3,16; 3) 2,03 4) 1,25

6. Kakoit o0bem rasa Boiaenurcs, ecinu k 400 mu pactBopa LIOH, Tutp xotoporo paBeH
0,0024 r/ma 6s11a gobasiena coib (NH4)2,CO3. OTBeT MOATBEPAUTH PACUCTOM.

1) 12,61 2) 0,96u1; 3) 21,51, 4) 0,896u1.
1. I'maponusy nmoaBeprarTes Coau

1. ZnCl,; 2. Cs,COg; 3. FeBrs; 4. CaBr,.

(04 HBr = 0.899; a H,CO3; =0.0017; (04 Ca(OH), =0.78.

8. Ykazarh NpaBWIbHBIM OTBET YpaBHEHUSI pEaKIUU THIPOIHU3A.

1) ZnCl, + H,O — ZnOHCI + HCI pH =7,
2) Cs,CO3 + H,O — CsOH + H,CO3 pH > 7;
3) FeBr; + H O — FeOHBr, + HBr  pH< 7,
4) CaBr; + H,O — CaOHBr+ HBr  pH>7.

9. quy paBHA 3KBUBAJICHTHAA Macca CEPbl B COCANHCHUAX
1. Na2803; 2. Crz(SO4)3; 3. (NH4)28; 4, HZS.
1) 16 2)  53; 3) 8 4 s

OTBCT MNOATBCPAUTL PaACUCTOM.
10.  Wwmeercs D Sn 10” r-non/n Sn*? // [H] = 10 r-non/n /Hy, Pt
quy paBHa BEJIMYHNHA 3I[C TaKOI‘(1 BHCMCHTa? OTBCT MNOATBCPAUTL PACUCTOM.

1)  0,1105B; 2)  0,169B; 3)  0,405B; 4)  0287B.
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