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Yo pakyabrera

.B. JloGpun/

Hanpagsienue noaroroBku: 04.04.01 Xumus
Hanpasaennocts (mpoguiib): TeopeTnueckas v SKCIEPUMEHTAIbHAS XUMUS
KBanuduxanus (crenenn): mazucmp

dopma 00ydeHusI: OuHAs

DaKyJbTeT: MCIUIIUHCKUN

Kadenpa: xumuko-61oa0ornyeckux AUCIUILUIMH U (hapMaKoJIoTuu

o4yHadA popMa | OYHO-320YHAS 3a04HAast
dbopma dbopma
Kype 1
CemecTp/TpumMecTp 1,2
Jlexkuuu 34
JlaGopaTopHble 3aHATHS
IIpakTnueckue (ceMUHApPCKHUE) 34

3aHATUSA

Koncyabranuu

®opmMma(bl) IPOMEKYTOUYHON
arrecTalum

Ik3ameH - 0,6
(1,2 cemecTp )

Kounrpoanb 18
HNubie popmbl padoThl
CamocrosiTesibHas paboTa 345,4

Bcero uacos: 432

TpynoemMkocTh: 12 3a4eTHBIX e THHUI

Pazpabotunk(u) paboyeii mporpamMmsbl: K.X.H., 1o1eHT [TaxomoBa O.A.




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

He.]'[b H3Yy4YCeHUHA NUCHHUILJINHBI: (bOpMI/IpOBaHI/IC O6HIGFO MMpCaACTABJICHUA O XUMHUH,
XUMHNYCCKHUX SBJICHUAX, POJIX U MCCTC XUMHUHU B COBPCMCHHOM 06HICCTBC, O3HAKOMJICHHUC C
O6IHI/IMI/I N IIPUHOUIIHAJIBHO BaXXHBIMH 3dKOHOMCPHOCTAMU IIPOTCKAHHA IIPOLCCCOB B
XUMHUYCCKUX CHUCTCMAX, B YCTAHOBJICHHUHN CBs3EH MCXKOY COCTaBOM, CTPOCHHCM H
CBOMCTBaAMH BCHICCTB.

3agaum n3y4yeHuss JMCUMILINHBI:

- chopMHpOBaTh HAaBBIKK pabOTBl B XHMMHUYECKOW JiabopaTtopuu, paldOThl C
XUMHUYECKOUN MOCYA0N U peaKTUBAMH,

- TMOATrOTOBKAa K UCIOJb30BAHUIO CHCTEMATU3UPOBAHHBIX TEOPETUUYECKUX U
MPAKTUYECKUX 3HAHUM MPHU PEIIeHUU MPoPECCHOHANIBHBIX 3a/1a4;

- chopmupoBarthb

3HaHHusg1 II0 XHMHH KakK OI[HOﬁ u3

dbyHIaMEHTaIbHBIX

00111600pa30BaTEIbHBIX JUCHUIUIUH €CTECTBEHHOHAYYHOTO LUKIIA.

Mecto aucuumiuabl B cTpykrype OIIOII: peanusyercs B pamkax oOsi3aTelIbHON
yactu 010ka b1. lucuuminnasl (MOLyn)

Ilnanupyembie pe3yJabTaThl 00Y4YeHHUs 10 TUCHHILJIMHE!

I[Inanupyembie pe3yabTaThl

Kon NuaukaTopbl 10CTHKEHUS
KOMIICTCHLIH KOMIIEeTeHII UM 00yHenHs
10 TUCIUILIHHE
3HaTh! 3Haer:

OIIK-1 - TEOPETUYECKUE M TPAKTUUYCCKHUE | - 3HAKU XUMUIECKUX DIIEMEHTOB,
Cnocoben OCHOBBl B M30paHHOM o00pactu | GopMyJibl XUMHUYECKHX BEIIECTB
BBITIOJTHSTh XUMHH UM CMEKHBIX HaYK, U YpPaBHEHHMS  XUMHUYECKHX
KOMIIJIEKCHBIC - OCHOBHbBIE npo0JieMbl, | peaKIuii;

HKCIIEPUMEHTA | BO3HUKAIOIIHE B nporecce | - TEOPETUUECKHE u
JBHBIC U | HAYYHOTO UCCIJIEIOBaHMS, B | IPaKTHYECKUE OCHOBBI B
pacyeTHo- 00JaCTH XWMHUHM C TOYKH 3peHHUs | 30paHHON 00pacTu XUMUU HIIU
TEOPETHUYECKH | COBPEMEHHBIX HAy4YHBIX TEOPHM, | CMEKHBIX HaYK,

e OCMBICJIUBATh u JenaTh

UCCIIeIOBaHUsI | 0OOCHOBAHHEIE BBIBO/IBI u3

B M30paHHON | HAy4yHOU M yueOHOU IUTEepaTyphl

obnactu

XUMUM  WIH | YMETh. YwMmeer:

CMEXXHBIX - WCTIONH30BaTh CYIIECTBYIOIIUE U | - MCIOJB30BaTh CYIIECTBYIOIINE
HayK C | pa3pabaTbiBaTb HOBBIE METOJUKH | U pa3pabaThIBaTh HOBBIC
UCIIOJIB30BAHU | MOJyYEHUS U XapaKTEpHU3alluu | METOJIUKHU MOJTYICHUS u
eM BCIIECTB W  MaTepUAJIOB  JUIsl | XapaKTepU3alluk  BEIIECTB |
COBPEMEHHBIX | pelIeHusl 3aJad B K30paHHOM | MaTepualoB Ui pPeIlIeHUs 3a1au
npuOopoB, 0o0JaCTH XUMHUHU WM CMEKHBIX | B 001aCTH XUMUMU.
IPOrpaMMHOT HayK.




0
oOecrieycHus
u 0a3 JaHHBIX
npodeccruoHa
JILHOTO
Ha3HAYEHUS

Bnanets:

- METOJMKOW  WCIOJb30BaHUS
COBpEMEHHBIM  000pYy/JOBaHHUEM,
IpOrpaMMHBIM ~ OO€CIiedYeHHEM |
npohecCuOHaTbHBIMU 0azamu
JAHHBIX JUIS pPEIIeHHs 3a1ad B
n30paHHOW 00JIACTH XUMHH WIIH
CME)KHBIX HayK.

Bnaneer:
-HaBBIKAMHU T10
THUIIOBBIX
npodeccuoHaIbHON
NIEITEIBHOCTH,

pelIeHnuto
3aja4

1. COAEP’) KAHUE U OB BEM /IUCHUIIJIMHBI
¢ YKa3aHMeM KOJIHYeCTBA YaCcOB, BbIIEJICHHbIX HA KOHTAKTHYI0 pa0oTy 00y4arouuxcs
¢ nmpenoaasaresieM (110 BUIaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSAITEJILHYIO padoTy

Ounas ¢popMma o0yueHust

HaumenoBanmue
pas3aesioB U TeM

Bcero
JacoB

AyIMTOpHBIE 3aHATHS

JIK

I13

JIb

CamocToATe/ILHAA
padora

Pa3zgen 1.
«OCHOBHBIE
MOHATHN XUMHUW»

242,71

16

16

210,7

Tema 1. AToMm Kak
MeJIbYauIas
YacTHIIA
XUMHYECKOTO
aneMmeHTa. CoctaB
aTOMHOTO sJIpa.
DIIEKTpOHHAs

CTPYKTYypa aTOMOB.

Pemenue 3amauy,
HCTOJIb3YS
OCHOBHBIC 3aKOHBI
XHUMUH.
CocraBnenue
BJICKTPOHHBIX
bopmyn u
KBAHTOBBIX STUCCK
aTOMOB.
CocraBieHue
SIIEPHBIX PEAKIUNA.

44

40

Tema 2.
[lepuonnueckuii

44

40




3aKOH U
epuoandecKas
CUCTEMa JIEMEHTOB
J.1. Menneneena.
CoBpeMeHHbIE
poOJIeMbI
MEPHUOINYECKOU
CUCTEMBbI
XUMUYECKUX
AJIEMEHTOB.

Tema 3.
XHUMHUYECKasl CBA3b.
Honnas n
METAJTNYECKHUE
CBsI3U. MeTon
MOJIEKYJISIPHBIX
op6uTtaneit (MMO).
CocraBneHue
AIEKTPOHHBIX
dopmyn u
KOPPEISAIUOHHBIX
qyarpaMM MOJIEKYJI.
Pacuer kpaTtHOCTH
CBSI3H

44

40

Tema 4. PactBOpbI
Y UX CBOMCTBA.
YnpaxHeHus u
3a71a4¥ 110
BBIYHCIICHUIO
KOHIeHTpauui, pH
pPacTBOpPOB

48

40

Tema 5. OcHOBHBIC
KJIaCChI
HEOPTaHUYECKUX
COE€IMHEHUU

62,7

50,7

DK3amen

0,3

Koumponw

Hmoeo 3a
lcemecmp

252

16

16

210,7

Pa3znen 2. «Xumus
2JIEMEHTOBY»

170,7

18

18

134,7

Tema 6.
XUMHYECKUE
CBOMCTBa

80

10

10

60




AJIEMEHTOB TJIaBHBIX
OATPYIIIIL.

7 | Tema 7. 90,7 8 8 14,7
XHUMHUYECKUEC
CBOMCTBA
DJeMEHTBI
MMOOOYHBIX

MTOATPYIIL.

Dopma 0,3
omuemnocmu
DKzamen

Konmponw 9

HUmozco 3a 180 18 18 134,7

lcemecmp

HUTOI'O: 432 34 34 345,4

OuyHo-3204Has1 popma 00yUeHHS
HE peanu3yercs

3aounas ¢popma o0OyueHus
HE pean3yercs

I1l. OHEHOYHBIE MATEPHAJIBI VISI TIPOBENEHUSI TEKYIIEW 1
IHNPOMEXYTOUYHOU ATTECTAIIMU OBYYAIOIIUXCA ITO JIMCHUTIJIMHE

Tekymias arrecTaius IpOBOAUTCS B (hopMe KOHTPOIBHOU padOThI (B TPaAULIMOHHOM
uiu TectoBoi (popme), pedepara.

TunoBoii BApMAHT KOHTPOJILHOM PadOTHI
B tpaguimonnoii popme:

Bapuant Ne 1

1. JIns BuIMONHEHUS 3aJaHUSI UCIIOIB3YUTE CICAYIOUIUM MepeYeHb BEIIECTB: MO/
HaTpusi, cyabpur Oapus, cyabhaT aMMOHHS, COJITHAs KHUCIOTa, HUTPUT HATPUA.
JlomycTUMO UCIOJIb30BAHUE BOJAHBIX PACTBOPOB BEIIIECTB.

N3 mpenniokeHHOTo TepeuHs BHIOEPUTE BEIIECTBA, MEXIY KOTOPHIMU BO3MOYKHA
OKHCIIUTEJIbHO-BOCCTAHOBUTEIbHAS PEAKIUs, U 3alUIINTE YPAaBHEHHUE 3TOU PEaKIUH.

CocTtaBbTe 2JIEKTPOHHBIN OalaHC, YKaKUTE OKUCIUTENIb U BOCCTAHOBUTEIIb.

2. Tlpu snextposmse BoaHOro pactBopa HuTpata Meau () momyumnm meram.
Mertann 00pa0oTany KOHIEHTPUPOBAHHOM CEPHOM KHCIOTOM MpH HarpeBaHUMU.
BoinenuBmuiicss B pe3yibpTaTe ra3 MpopearupoBall ¢ CEPOBOAOPOAOM C 0Opa3zoBaHUEM



IIPOCTOrO BEHIECTBA. JTO BEIIECTBO HArpeiaud € KOHLEHTPUPOBAHHBIM PacTBOPOM
TUAPOKCUJIA KA.

Hanuimure ypaBHeHHs 4eThIPEX OMUCAHHBIX PEAKIUH.

3. Vkaxute HauOosiee MNOJSPHYIO MOJeKyiny. OObsICHUTE, MCXOAS M3 CTPOCHHS

MOJICKYJI.
1)CO; 2)CH4; 3)BeCl;  4)H,0.

Bapuant Ne 2

1. Bomopoa o6bséMom 3,36 11 (H.y.) NPOIYCTHJIM MPU HArpeBaHUU HaJ IOPOIIKOM
okcuaa meau(Il), mpu 3ToM BOAOPOI IIpOpearupoBall MOIHOCThIO. [ToaydeHHbINH TBEPABIM
octatok momectwin B 170 t 20%-HOro pactBopa HuUTpaTa cepebpa. Omnpenenute
MaCCOBYIO JIOJIFO COJIM B MOJYYEHHOM pacTBope. B oTBeTe 3anuiuTe ypaBHEHUS PEakilui,
KOTOpbIE€ YKa3aHbl B YCIOBUM 3a/layd, U TPHUBEAUTE BCE HEOOXOAMMBIC BBIYHCIICHUS
(Yka3bIBalTe €MHUIBI U3MEPEHUS UICKOMBIX (DU3NYECKUX BEIUYHH).
2. IlogroroBeTe mnabopaTopHOEe OOOpyAOBaHHE, HEOOXOAUMOE IS MPOBEICHUS
sKkcnepuMeHTa. IIpoBeauTe XMMHUYECKHE pEaKIUU MEXAYy THUAPOKCUIOM IIMHKA U
BBHIOPAHHBIMU BEIIECTBAMU B COOTBETCTBHUU C COCTABJICHHBIMU YPAaBHEHUSIMH PEaKIIUHU,
coOmro/ias TpaBuia TEXHUKU O€30MaCHOCTH, MPUBEAEHHBIE B MHCTPYKIUU K 3aJaHUIO.
Onumurre U3MEHEHUs, TPOUCXOIAIINE C BEIIECTBAMU B XOJI€ TPOBEAEHHBIX PEAKIIUMN.
JlaH nmopomkooOpa3HbIi THAPOKCHU [IUHKA, a TAK)KEe HA0Op CIIEIYIONIUX PEAKTUBOB:
BOJIHBIE PACTBOPHI THIPOKCHIA HATPUS, HUTPATA Kalus, CyJb(aTa HaTpHsl, COJISTHOM
KHUCJIOTHI U alleTaTta HaTpusl.

3. B Kakoil MOJIEKyJIe UMEETCS] MIOHHBIA TUI CBSI3U?

B tecToBoii dpopme:

1. 3 npeaioKeHHOro IepedHsi BLIOEPHTE ABA COCIHHEHHS, B KOTOPbIX
NPUCYTCTBYET HOHHAA XMMHYECCKaA CBA3b.

a) Ca(CIOz)Q

6) H CIO;

5) NHACI

r) HCIO,

21) Cl,0;

2. Jlnsi BBITIOJIHEHHMSI 3aJaHUsl MCHOJIb3YyiTe CJIEIYIIIHI P XHMHYECKHX
3JIEMEHTOB:

a) Li

0)P

B) B

r) Cu

m) N



OTBeTOM B 3aJaHUM SIBJISETCS MOCIEIOBATEILHOCTh IUGP, MOJ KOTOPHIMU YyKa3aHbBI
XUMHUYECKUE FJIEMEHTHI B ITAHHOM PSY.

N3 ykazaHHBIX B PSAAYy XUMHYECKHX DJIEMEHTOB BBIOCPHUTE TpHU DJIEMEHTAa, KOTOpPHIC B
[Tepnoauueckon cucreMe xumMuueckux 3yeMeHToB .M. MenneneeBa HaxoasITCa B OTHOM
1(50)5 ()i (<

Pacnonoxure BRIOpaHHBIE JIEMEHTHI B TIOPSIIKE YMEHBIIICHUS UX aTOMHOTO pajnyca.
3anuimTe HoMepa BEIOPAHHBIX 3JIEMEHTOB B HY>KHOM MOCIIEIOBATEILHOCTH.

3. JlaH psijg XUMH4YECKHUX 3JIEMEHTOB:
a) O

0)S

B) Ne

r) Se

1) Mg

BBI6€pI/ITG ABa 5JICMCHTA, KOTOPBIC B COCAMHCHUAX MOI'YT UMCTh BaJICHTHOCTD VI.

4. W3 mpensiokeHHOr0 TepedvHsi BbIOepUTe JABAa BelleCTBa, € KaXKIbIM W3
KOTOPBIX B3aUMO/IeHCTBYET BOIOPOI.

a) a3ot

0) TUIPOKCUJT HATPHUS

B) okcu xeneza(lll)

I') XJOPUJ KalbLUs

1) cepHas kucyiota (p-p)

5. Onpeaesure, aTOMbl KAKHUX U3 YKA3aHHBIX B PSIY JIEeMEHTOB B OCHOBHOM
COCTOSTHMH MMEIOT OINHAKOBOE YHCJI0 HECTTIAPEHHBIX )JIEKTPOHOB.

a) Si

o) P

B) Mg

r)F

n) Br

6. N3 nmnpenio:KeHHOr0 TMepedHs BbI0epuTe JABa BelleCTBa, KOTOpPbIe
B3aUMOAECTBYIOT € (pochopoMm.

a) BOAOpOJ

0) TUAPOKCU]T KaTUs

B) ot

I') XJIOpUJ HATpUs

1) dbTopua Kamus

7. BbiOepuTe OBa BBICKA3BIBAHUS, B KOTOPHIX I'OBOPUTCA 0 HATPHHU KaK O
XHMHMYECKOM 3JIeMeHTe.

a) Harpuii XopoI1110 npoBOAUT TEILIO.



0) V3BecTHBI meCcTh paAMOaKTUBHBIX U30TOMIOB HATPHUS.

B) Hatpuii BXOJIUT B COCTaB TajIuTa.

r) C moMoI1bio amaabraMbl HATPUSI MOKHO OIPEACIIUTh COAEepKaHUE BlIaru B Mpode
OpPraHUYECKOTO BEIIECTBA.

n) Ilpu okucneHuu HATpUs B CYXOM BO3AyXe 00pa3zyeTrcs MepeKUch.

8. BemecrBa, d¢opmyabr koropbix — ZNO u Na,SO,, saBasworcs
COOTBETCTBEHHO

a) aM(pOTEPHBIM OKCHJIOM U COJIBIO

0) OCHOBHBIM OKCHJIOM U KHCIIOTOH

B) OCHOBHBIM OKCHJIOM U OCHOBAaHUEM

') aM(QOTEPHBIM T'HIPOKCUIOM U COJIBIO

9. C yriiepoaom npu onpeaeJéHHbIX YCIOBHAX MOKET PearupoBaTh
a) okcun xene3a(lll)

0) TUIPOKCH]T HATPUS

B) COJISTHAsl KUCJIOTa

') MeJlb

10. TIpu3dHakoM MNPOTEKAHHA XMMHYECKON peakluu MeX1y PacTBOpaMu
HHUTpaTa cepedpa U XJIOPHIA KAJbIUSA SBJIAETCS
a) BbIJCJICHUE Ta3a
0) oOpa3zoBaHue ocaaKa
B) paCTBOpPEHHUE OCaIKa
T') MOSIBJICHUE 3araxa

11. BoiOepuTe 1Ba NPABUJILHBIX YTBEPKIEHHS 0 JJIMHAX KOBAJEHTHBIX CBsI3eil.
a) Jlnuna csi3u F-F Gonbire niuHb! cBsizu H - H

0) Jlmuna csizu C = C 6ombine quHb! cBsizu C- C

B) Jlnuna cBsizu C =C  paBna qymHe cBsizu C = C

r) Jlmuna cBsaszu O - O6ombie mmuHb! cBsizu O = O

n) Jlimaa cBsi3u F - F Gonbire nouHbl cBs3u | - .

12. /lan psig XUMHYECKHX 3JIEMEHTOB:
a)H

0) Na

B) Ba

r) N

n) K

Onpenenure, aTOMbl KakMX W3 YKa3aHHBIX 3JIEMEHTOB MMEKOT B OCHOBHOM COCTOSTHUU
71Ba S-3JIEKTPOHA HA BHEIIHEM YPOBHE.
3anuimTe HoMepa BbIOPaHHBIX AJIEMEHTOB.



13. VYcranoBure cooTBeTcTBHMe MekAy (¢opMyJioii  BemecTBa W
KJIACCOM/TPYNIIIOH, K KOTOPOMY(-0H) 3TO BelIeCTBO NPHHAMICKUT: K KAXKI0M
no3uunMu, O0003HAYeHHOH OyKBOii, mnoaOepuTe COOTBETCTBYIOIIYI0 IMO3HIIMIO,
0003HaYeHHYI0 U (POi.

a) NH;HCO; 1. conu cpeauue
0) KF 2. OKCHUJBI KUCIIOTHBIE
B) NO 3. OKCHJIBI HECOJICOOpa3yIOIINe

4. COJIU KUCJIIbIE

14. B oaHy H3 NpPOOHPOK € OCAAKOM THMAPOKCHAA AJIOMHUHHUS J00aBWIH
CHJIbHYIO KHUCJIOTY X, a B IPYI'YI0 — pacTBOp BewecTsa Y. B pe3yibrare B Kaxa0u u3
NPOOHUPOK HAOIIOIATH PACTBOPEHHE 0CATKA.

W3 nmpeniokeHHOTO TepedHsi BhIOEpUTE BemiecTBa X U Y, KOTOpPbIe MOTYT BCTYIAaTh B
ONMCAHHbBIC PEAKIINU.

a) OpOMOBOJIOPOAHASI KHCIIOTA

0) ruapocynbdua HaTpus

B) CEpPOBOJIOPOIHAS KUCIIOTA

T') TUAPOKCH]T KaJIHsI

1) TUApAT aMMHaKa
3anummTe nocie10BaTeaIbHOCTh (P, COOTBETCTBYIONIMX OyKBaM Xu Y

15. K 200 r 8%-Horo pacrBopa xJsiopuaa Harpusi nodasuwau 80 r Boabl
Bbrunciaure MaccoByl A0J10 coiM (B NMPOLEHTAX) B 00pa3oBaBIIEMCH pacTBope.
OrtBer: % (BanuumuTe YMCJI0 C TOUHOCTHIO 10 AECATHIX.)

16. W3 mnpemsio:KeHHOro TmepeyHsl BelmecTB (AaMMHaK, CyJab(aT UIHMHKA,
THAPOKCHI KaJusi, Kap0OHAT MAarHusi, HOAUJ KaJus, IEPOKCHA BOAOPOIA,
JAOMYCTHMO HCHOJb30BAHME BOJHBIX PACTBOPOB 3THX BeLIECTB) BbIOepUTe CWIbHOE
OCHOBAaHNE U BelIeCTBO, KOTOPOEe BCTYNAET € 3TUM CHJIbHBIM OCHOBAHHEM B PEAKIMIO
HOHHOT0 O0OMeHa. 3anmuMIuMTe MOJIEKYJIsIpHOe, MOJIHOe M COKpalléHHOe HOHHOe
YPABHEHHSI PEaKIMH C Y4aCTHEM BbIOPAHHBIX BellleCTB.

17. YcraHoBUTE COOTBETCTBHE MeK1Yy (popMyJioii BellecTBa M peareHTaMHu, C
KAKIBIM H3 KOTOPBLIX JTO BeNIeCTBO MOKET B3aUMOAEHCTBOBATH: K KaKIOH
no3uuuu, O0003HAYEeHHOH OyKBOil, mnoadOepuTe COOTBETCTBYWINYI0 IMO3UIMIO,
0003HaYeHHY 0 U PPO.

OOPMVIJIA BEIIECTBA PEATEHTBI

A) KOH

B) Ba(OH)Q

B) K,SO,

I') KHSO,

1) Ba(NO3)2, SrBr2, H,SO,
2) AICl3, NH,CI, HNO3
9



3) NaOH, I, Na
4) CHyCOOH, N,, Na,SO,
5) KOH, Ca(OH),, Mg

18. V¥YcraHoBHTe CcOOTBEeTCTBHE Mexay (akTopoM, [JeiicTBYWIIMM Ha
PABHOBECHYIO CHCTEMY

2S0,(r.) + Oy(r.) 2 2S03(r.), 1 HanpaBJ/iIeHHeM CMeIIeHUsI XHUMHYEeCKOro
PaBHOBeCHS B ITOM CHCTEME: K KAaXK/A0M MO3ULNH, 0003HAYEeHHOH OyKBOH, mogdepure
COOTBETCTBYIOIIYI0 MO3UINIO, 0003HAYEHHYI0 U POIi.

BO3JIEMCTBUE HA CUCTEMY
A) nobaBieHHe KaTanu3aTopa
b) nobGaBnenue kuciopoaa
B) nmonmxenue napieHus
[') nmoBkIIeHNE TaBIICHUS
CMEIIEHUE XUMNYECKOI'O PABHOBECHUA
1) B cropoHy npsMOi peakuuu
2) B CTOPOHY 00OpaTHOM peakIuu
3) NpaKTUYECKHU HE CMENIAeTCA

19. BepHLI JINA CYKICHUSA 0 YMCTBIX BEIIECTBaAX U cMmecsax?

A. CMmech OPONIKOB CEPHI U Kele3a SBISIETCS HEOJHOPOIHOM CMECHIO.
b. IluTteeBas coza SIBISIETCS] YUCTHIM BELIECTBOM.

1) BepHO TOIBKO A

2) BepHO TOJbKO b

3) BepHBI 00a CYKJICHHS
4) o0a cyXcHHUS HEBEPHBI

20. O kakoM 3aK0He HAeT peub?

OTpakaeTcs B 3aKOHE COXPAHEHUs MAacChl, KOTOPBIM 3aK/IHOYaeTCs B
CJIEIYIOIIEM: Macca BEIIECTB, BCTYNUBUIMX B XMMHUYECKYIO PEAKIUIO, paBHA MAacce BCEX
MPOJYKTOB peakiuu. BemniecTBa He Mcue3atoT M HE BOSHUKAIOT U3 HUYETO, & IPOUCXOJIUT
XUMHUYECKOE TMpeBpallleHre. 3aKOH SIBISETCS OCHOBOM IPU COCTABJIEHUM XWMHUYECKHX
pEeakUMii U KOJIMYECTBEHHBIX PACYETOB B XUMHH.

IIpumepHas Tematuka pedeparos

Bopopon u ero coenunenus.

Boja u ee 6uojiornueckoe 3HauCHHE.

Coenunenus cepebpa u 30510Ta.

Kuznsb u gearensHoct Mapuu Kropu-Ckia10BCKOM.
AIOMMHMI U €r0 COCIUHEHUS.

agbrwnhE
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6. Menp u €ero CoeTMHEHUSI.

7. Xwusnp n gesarenpHocTh .M. Menneneena.

8. Poib KeHIIMH B XUMHH.

9. Ilepuoanueckuii 3aKOH U CTPOEHUE aTOMa.

10.2Ku3ub u gesarensHOCTsF M.B. JJoMOHOCOBA.

11.Ponb HEOpraHMYECKOM XUMHUHU KaK HAyKU B Pa3BUTHUH CEIIbCKOTO XO341CTBA.
12.Pa3BuTHe HEOPraHMYECKON XUMHUU 32 PyOEKOM.
13.Ilpumenenue ynoOpeHuii ¢ y4eToM MOTPEOHOCTH pacTEHUIA.
14. XumMus «ropsumx» aTOMOB.

15.Xumusi BBICOKMX CKOPOCTEH.

16.BricokoTemMmnepaTypHast XUMHUSI.

17.Y ApTpaMUKpPOXUMHUSL.

18.BHYTpHUKOMITJIEKCHBIE COCTUHCHHUS.

19.Penko3emenbHble 2eMeHTbl. CUHTETUYECKHUE DJIEMEHTHI.
20.HoBoe yueHue o Koppo3uHu.

21.251eKTPOHBI 1 XUMUYECKASI CBSI3b.

22. Tskesnble MEeTauIbl U MX POJIb HAa PACTEHUS U )KUBOTHBIE
23.0OCHOBHbIE TIPEJICTABIICHUS KBAHTOBOW MEXaHUKH.

24 . Vcropus nosiBiieHus KapaHjaamia (yriaepo).

HpOMC}KYTO‘IHaSI aTTcCTanuusa 06yqa101u14xc;1 OCYHICCTBIIACTCA B q)opMe OK3aMCHa C
HCIIOJB30BAHUCM CJICAYIOIIHUX OLICHOYHBIX MAaTCPHAJIOB: nepeueHb 60NpPoCcoe6 K 3K3AMeEH)

Bomnpocsl k 3xk3aMeny
(1 cemecTp, ouHas popma 00yUeHHUsI)
1. IlpeameTt u 3agauu XUMUU. SIBIeHUS PU3MYECKUE U XUMUYECKHE. MecTo XUMUU Ccpean
€CTEeCTBEHHBIX HaYK.
2.AToMHO-MONEKyIsipHOE yueHue. Atombl. Momnekyinbl. [TocTOSIHCTBO cocTaBa BelecTa.
OTHOCHUTENbHAsT aTOMHAs U OTHOCHUTEIbHAs MOJIEKYJIIpHAs MacChl. 3aKOH COXpaHEHUs
Macchl, €ro 3HaY€HWe B XMMHUHU. Mosb — €IMHHLA KOJWYecTBa BelecTBa. MouspHas
Macca. 3akoH ABOTraJpo U MOJISIPHBIN 00bEM Ta3oB.
3. Xumuueckui sneMeHT. [IpocToe BelecTBO, CI0KHOE BEIIECTBO. 3HAKUM XMMHUYECKHX
AJIIEMEHTOB, XUMUYECKUE (DOPMYIIBI.
4.CtpoeHue aTtoMa, COCTaB aTOMHBIX sijiep, U30TONbl. CTpOEHUE AIEKTPOHHBIX 000JI0YEK
aTOMOB Ha mOpumepe 31eMeHTOB 1, 2, 3 u 4-ro mepuoJioB MEPHOJUYECKON CHUCTEMBI.
DnexTpoHHbIE (POPMYIIBI aTOMOB M HOHOB. OCHOBHOE U BO30YX/IEHHOE COCTOSIHHUS.
S5.Ilepuonnueckuii 3aKoH W mepuoauueckas cucrema snemeHToB .M. Menaeneesa.
CoBpeMeHHass (opMyIUpPOBKA TMEPUOJMUYECKOTO 3aKOHA. 3HAYEHUE MEPHOTUIECKOTO
3aKoHa. bonbmme m mansie nepuonabl. ['pynmbl M moArpynnbl. 3aBUCHUMOCTh CBOWCTB
AJIEMEHTOB OT MOJIOKEHUS B IEPUOUYECKON CUCTEME.
6.Tunbl XUMUYECKUX CBsI3eM: KoOBajJeHTHas (TOJISIpHAsT W HEMOoJspHas), HOHHas,
BOJOpOIHAsA, MeTaunyeckas. CrocoObl o0pa30BaHUsSI U XAPAKTEPUCTUKH KOBAJICHTHOM
cBs3u. llpumepbl COEOMHEHMI CO CBA3SMH PAa3HbIX TUNOB. BaJIeHTHOCTH M CTEIEHb
OKHCJICHHS. TUIBI KPUCTAJUTMYECKUX PELIETOK.
11



7. Knmaccudukanus XuMUYECKUX PEaKIInii: peaKIui COSTNHEHUS, Pa3I0KECHHUSI, 3aMEIICHUS
U OOMEHa; 3K30 - M DHJIOTEPMHYECKHE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKIMH.

8.CKOpoCTh XUMUYECKUX PEaKIUi. 3aBUCUMOCTh CKOPOCTH OT MPUPOJIbI PEArupyOIINX
BEILIECTB, KOHIIEHTpauuu, Temneparypsl. Karanmz u katanuzatopbel. OOpaTuMOCTh
XUMUYECKUX peakiuid. XMMHUYECKOe PaBHOBECHE U YCJIOBHS €ro CMEIeHHUs. TerioBbie
(D PEeKThl XUMUUECKUX PEAKIIUH.

9.PactBOpEI. PacTBOpMMOCTH BEMIECTB. 3aBUCHMOCTH DPACTBOPUMOCTH BEIIECTB OT HX
MPUPOIBLI, OT TEMIIEpaTypbl W JaBlieHUs. TeruioBble 3(PGEKTh TPH PACTBOPCHUM.
BripakeHre KOHIEHTpAllMM PacTBOPOB (MaccoBasl JOJsI PAaCTBOPEHHOrO BEIECTBA,
MOJISIpHASI KOHIICHTpaIus ). 3HAaYCHUE PACTBOPOB B TEXHUKE, CEITLCKOM XO35HCTBE, OBITY.
10.9nexTponutudeckas aucconmanus. Cremenb aucconmarnuu. CwiibHBIE W CiaObie
3NeKTpoJnThl. MIOHHBIE ypaBHEHUsA peakuuid. CBONCTBAa KHCIOT, OCHOBAHWM WU COJIEM B
CBETE TECOPHUU AJICKTPOIUTHUECKON muccormanuu. AMGoTepHble CBOMCTBA BOoAbl. MloHHOE
npousBeAeHue BoAbl. Bomoponueiii mokazatens. [llkana pH. KucnoTrHo-ocHOBHbIE
WH]IUKATOPBL.

11.0xucnuTeIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OmpefesieHne CTeXMOMETPUUYECKUX
KOA(DPUIIMEHTOB B YpPAaBHEHUSIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peEaKIMil (MeTox
AJIEKTPOHHOTO WJIM HOHHO-3JIEKTPOHHOTO OajaHca). DJIEKTPOIN3 BOAHBIX PAaCTBOPOB U
pacIuiaBoB 3J1eKTpoauToB. [Iponeccsl, mpoTekaronme y KaToga U aHoAa.

12. Oxcunpl, knaccudukaiys okcuoB. CrocoObl MOMydYeHUEe U CBOHCTBA OKCHIIOB.
13.0OcHoBanHus, CrIOCOOBI MX MOMydeHUs U cBoicTBa. Illemoun, ux momydeHue, CBONCTBA U
npuMeHeHue. AMQoTepHbIe THAPOKCUIBI.

14 Kucnotsl, ux kiaccupukanuss M HoMeHkaaTypa. OOmme crnocoObl MNOJy4YeHUus |
XMMHUYECKUE CBOMCTBA. Peakuust HeTpanu3amuu.

15.Conu, ux cocras, kiaccudukanus, HoMeHknarypa. CrnocoObl MoayYeHus, XUMHYECKHUE
CBOMCTBA U IpuMeHeHue. ['naponus conent. Kpucramioruaparst.

16.Bomopon, ero ¢usnueckue W XUMHYeCKHe cBoicTBa. IlomydyeHue Bojopoja B
1abopaTopuu U B TEXHUKE, €r0 TPUMEHEHHE.

17.T'anorensl, ux oOmas xapaktepucThka. COeJUHEHUs TaJIOT€HOB B NPUPOJE, HUX
npuMeHeHue. XJop, ero (u3MYecKue M XUMHUYECKHe CBoMcTBa. [IpumeHeHue xiopa.
XJ1I0poBOIOPO, €ro mosydeHue, cBoiictBa. CoisiHast (XJIOpPOBOJAOPO/AHAsS]) KHUCIIOTA U €€
conu. Kucnopoaocoaepskaiiye COeIMHEHHS XJIOpa.

18.001as xapakTepuCTUKa 3JIEMEHTOB TJIABHOW MOArpynnbl VI rpymmsl nepruoauyeckoi
cuctembl. Kucnopos, ero gpusndeckue u xumudeckue cBoicta. Ayutorponus. [lonyuenue
KHCJIopoAa B JabopaTopuud U B MPOMBINUICHHOCTH. Pojib Kuciopoia B mpupoie u
MIPUMEHECHUE B TEXHUKE.

19.Bona. Ctpoenue MoJieKkyJsibl Bobl. DU3nyeckue 1 XMMUYECKUE CBONCTBA BOJIBI.
20.Cepa, ee ¢uszmueckue W XUMHUYeckue cBoiicTBa. CepHas KHUCIIOTa, €€ CBOWCTBA U
XUMHUYECKHNE OCHOBBI ITPOU3BOICTBA KOHTAKTHBIM CITOCOOOM.

Bomnpocsl k 3k3aMeny
(2 cemecTp, ouHas popma 00yUeHUs )
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1.00mas xapakTepuCTHKa 3JIEMEHTOB TJIaBHOW MOATPYNIBI V TPYMIbI MEPHOINUECKON
CUCTEMBI. A30T, ero (pU3nYecKrue U XUMUYECKHE CBOMCTBA. AMMHUAK, €r0 MPOMBIIUICHHBIN
cuHTe3, (u3Mveckue U xumudeckue cBoMcTBa. Conu amMMoOHMS. A30THas KHUCIOTA.
XuMHUUYecKre OCOOCHHOCTH a30THOM, KHUCIOThL. Cojin a30THOM KHUCIOTHL. A30THBIC
ya0OpeHus.

2.®ochop, ero amorponHsie (HOpMbl, (U3HUECKHME U XUMHYECKHE CBoicTBa. OKCH
dhocdopa (V), bochopnas kuciora u ee conu. PochopHbie YI0OpEHUS.

3.001m1as xapaKTepUCTHKA 3JIEMEHTOB IIaBHOM NOArpynibl [V rpynmsl nepuoandeckoi
CUCTEMBI. YTJIEpO/1, €ro aJuIoTPOITHbIE (hOPMBI. XUMUYECKHUE CBOMCTBA yriepoaa. OKCHIbI
yriepoaa (II) u (IV), ux xumuueckue CBOMCTBA. YTOJIbHAS KUCIIOTA U €€ COJIH.

4 Kpemuuii, ero ¢usmveckue W Xumuueckue cBoictBa. Oxcua kpemaus (IV) u
KpeMHueBas kuciaota. CoeTMHEeHUs KpEMHHUSI B IPUPOJIE, X HCIOJIb30BAHUE B TEXHUKE.
5.Meramibl, UX TOJIOKEHUE B IMEPUOJAMYECKOW CUCTEME, (PU3MYECKHE U XHUMHUYECKUE
cBoiicTBa. Mertauibl U cIuiaBbl B TeXHUKE. OCHOBHBIE CHOCOOBI IMOJIYyYEHHUS METAJUIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METAJIOB.

6.lllenouHble METAUIBI, UX XapaKTEPUCTHUKAa Ha OCHOBE IOJIOKEHUS B INEPUOJUYECKOU
cucTeMe u cTpoeHust aToMoB. COeIMHEHNsI HATPUS U KU B IPUPOJIE, X IPUMEHEHUE.
7.00mas xapakTepuCTHKa 3JIEMEHTOB TJaBHOW moarpynmsl Il rpynmel nepuogudeckoin
cucrembl. Kanbiuii, ero coeauHenuss B mnpupone. JKecTKocTb BOJbI M CHOCOOBI ee
YCTPaHEHHS.

8.AmoMUHUHN, XapaKTEPHUCTHKA DJIEMEHTAa W €r0 COCAMHCHHN Ha OCHOBE IOJOKEHHUS B
MEPUOJIMYECKOM CUCTEME U CTPOEHUsS aroMa. AMQOTEPHOCTb OKCHAA U THIPOKCUAA
anmtomMuHud. CoeTMHEHUs aJlOMUHUS B IPUPOJIE, €r0 POJIb B TEXHUKE.

9.Kene30, ero OKCUABI U TUIPOKCUIIBI, 3aBUCUMOCTh X CBOMCTB OT CTETCHH OKHCIICHHS
xKene3a. XUMUYECKUE PEeaklMM, Ha KOTOPbIX OCHOBAHO NMPOW3BOJCTBO YYTryHa M CTaJIH.
Ponp xene3za u ero craBoB B TEXHMKE. XpOM, MapraHel, CBOWCTBA MX COCIMHEHUMN C
Pa3IMYHOM CTENEHBK OKHUCIEHUs. Kparkas XapakTepuCTMKa CBOWCTB MEAHW, LMHKA,
cepedpa 1 UX COSTUHEHUM.

10. I'maponu3s comyeid. TUIBI THAPOIU3A

IV. IEPEYEHD JIUTEPATYPBI, HEOBXOJUMOW JIUISI OCBOEHMS
T CHUTLIAHBI

4.1. OcHoBHAsI JIUTEpPATYypa

1. Xumua=Chemistry : yuebnoe mnocobue / JI. X. AckapoBa, B.B. Baiitnep,
O. A. Hesonuna, E. B. Konsiea ; nHayu. pea. M. I'. UBanoB ; mep. Ha anrn. E. B.
KonseBoii ; Ypanbckuil peaepanbHblii yHuBepcuteT uM. nepporo Ilpesunenta Poccun b.
H. Enbuuna. — ExarepunOypr : MU3gatensctBo Ypanbckoro yuuepcurera, 2020. — 162 c. :
ui., TalJI. — Pexxum JOCTyIa: o MIOJIITHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=699275 — Bubmuorp. B ku. — ISBN
978-5-7996-3091-1. — TeKcCT : 2IEKTPOHHBIMH.

2. Cysopos, A. B. Obmass u HeopraHuueckas xumus. Bompocel u 3amauu : ydeOHOe
nocobue ans By3oB/ A. B. CyBopos, A.b. Hukonbckuit. — 2-e¢ u3a., ucmp. ¥ AOM. —
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https://biblioclub.ru/index.php?page=book&id=699275

Mocksa : WMsmarensctBo FOpaiit, 2023. — 308 c.— (Briciee o0pa3oBanue). —
ISBN 978-5-534-07902-9. — Tekct : snextpoHHbld // OOpa3oBaTenbHas miaaTdopma
FOpaiit [caiit]. — URL.: https://urait.ru/bcode/516152

4.2. lonoTHUTEIBHASI JIUTEpaTypa
1. 'ensdman, M. Y. Heoprannueckas xumus : yaueoHoe nocodue / M. U. I'enspman, B. I1.
KOctparoB. — 2-e uzn., crep. — Cankrt-IletepOypr : Jlans, 2022. — 528 c. — ISBN 978-
5-8114-0730-9. — TekcT : snexTpoHHbIN // JIaHb : 3MEKTPOHHO-OMOIMOTEUHAs! cCHCTEMA.
— URL: https://e.lanbook.com/book/210713 — Pexum pgocTyma: sl aBTOPH3.
ITOJIb30BATEIIEH.

V. IEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHMKALIMOHHOM CETU «MHTEPHET», HEOBXONMBIX
JUISI OCBOEHMS TUCIHUATIIMHBI

Ne Ccblika Ha HanmenoBanue pa3padoTkun
on . . HocrynHocrh
HH(OPMANIMOHHBIH pecypc B 2JIEKTPOHHOIi hopme
1. Perucrparnus yepes nobdoi
YHUBEPCUTETCKUN
KoMInbroTEp. B
DNeKTPOHHO-O0MOIMOTeYHAs Tep
JalTbHEHIIIeM
) - cucrema (3bC) .
http://www.biblioclu b.ru WHIUBHyaTbHBIA
YHuBepcurerckast Onbimorexa .
o HEOTPAHWYEHHBIN JOCTYII
OHJIAMH .
13 JIF000# TOYKH, B
KOTOPOW UMEETCs TOCTYTI
K cetu MHTEpHET
2. Nudopmanuonnass cucrema
"EaquHoe OKHO JocTynma K CBOOOIHBII JOCTYTI
o0pa3oBaTe/IbHbIM
pecypcam" MPEI0CTaBISET

CBOOOJHBIN JTOCTYH K KaTajory
0o0pa3oBaTeNbHbIX HHTEPHET-
pPECYpPCOB M TMOJHOTEKCTOBOM
AIIEKTPOHHOU y4ueOHO-
METOIMYECKON OoubmoTeKe
JUTSt o0r1ero u
po¢eCCHOHAIBHOTO
o0Opa3oBaHUs

http://window.edu.ru/

3. Bbu6amoreka I'ymep:
MPEIOCTaBIIsIET CBOOOIHBIN CBOOOIHBII JOCTYII
noctyn k 5000 kHUT U cTaTei
10 TYMaHUTaPHBIM HayKaM

https://www.gumer.info/

4. denepajbHbIi LEHTP
UHGpOPMALHOHHO- CBoOOaHBIH JOCTYI
http://fcior.edu.ru/ 00pa30BaTeJIbHBIX PECYpPCoOB
(®PLHOP) npenocrapisieT
JIOCTYM K 3JIEKTPOHHBIM
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https://urait.ru/bcode/516152
https://e.lanbook.com/book/210713
http://window.edu.ru/
https://www.gumer.info/
http://fcior.edu.ru/

00pa3oBaTeNbHBIM pecypcaM U
cepBHUCaM Ul BCEX YPOBHEHN U
cTyneHen oOpa3oBaHMUsl.

S http://www.anchem.ru/ Poccuiickuii XUMUKO- CBOOOaHBIN 1OCTYI
AHAIUTUYECKUN MOPTaT

VI. COBPEMEHHBIE [TIPO®ECCHUHOHAJIBHBIE BA3bI JTAHHBIX
N UHOOPMAIIMOHHBIE CITIPABOYHBIE CUCTEMBI

Perucrpanus uepes nro6oit

YHUBEPCUTETCKUI
KOMIIBIOTEP.
DNeKTPOHHO-O0MOIMOTeYHAs B nanpHelimem
1. | http://www.biblioclub.ru cucrema (IBC) FPSROCTARIACTCR
YHuBepcurerckas 0ubiuorexa HEOTPaHUYEHHBIN
OHJIAlH WHJVBHYAJIbHBIA JOCTYII

U3 J1000H TOUYKH, B
KOTOPOU UMEETCs TOCTYII
K cetu IHTEepHET

Www.garant.ru

HNudopmanrnoHHo-1IpaBoBO# OpTal CBOOOIHBII JOCTYTI

Poccuiickuit nHGOpMaITMOHHBIN
3. | www.elibrary.ru nopTai B 00J1aCTU HayKH, TeXHOJI0ruM, | CBOOOAHBIIN JoCTyI
MEJIUIMHBI U 00pa30BaHUs

VIl. JUOEH3UMOHHOE U CBOBO/JHO PACITPOCTPAHAEMOE
MMPOI'PAMMHOE OBECITEYEHHUE
[Ipu peanuzanuu y4eOHOW AUCIHUIUIMHBI TPUMEHSETCS ClEAyIoLee JHMIEH3MOHHOE U

CBOOOJHO paclpoCTpaHsIEMOE TPOrpaMMHOE 0OECTICUCHHE:
- Microsoft Windows;

- Microsoft Office;

- LibreOffice u ap.

ViIl. OBOPYJAOBAHUE U TEXHUYECKUE CPEACTBA OBYYEHMUSI,
HEOBXOJAUMBLIE JJIS1 OCYIIECTBJEHUSA OBPASOBATEJIBHOT'O
MPOIIECCA IO JTUCHUITVINHE

VYuyeOHBIC  3aHATHS  TPOBOJATCS B QyJUTOPHAX,  YKOMIUIEKTOBAaHHBIX
CHEIUaIN3UPOBAaHHON MEOeNbl0, B TOM UYHCJE CTAIlMOHAPHBIMHA WM TIEPEHOCHBIMHU
TEXHUYECKUMHU CPEeJICTBaMHU 00yUYeHHUsI (MPOEKTOpP, IKPaH, KOMILIOTEP/HOYTOYK).

CamocTosiTenbHas padoTa MPOBOJIUTCS B KaOMHETaX, OCHAIICHHBIX KOMIIBIOTEPHOM
TEXHUKON C BO3MOXXHOCTBIO TIOJIKITFOUCHUS K CeTH «HTEepHET» M 00eCIeueHneM J0CTyTa
B DJICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIBHYIO CPE/ly YHUBEPCUTETA.
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