EJIELIKU TOCYJAPCTBEHHBI YHUBEPCUTET um. N.A. BYHUHA

PABOYASI ITPOTPAMMA JUCHUITJIMHBI
B51.0.09 O01mas v Heopraunyeckass XuMus

CnennanbHocthb 33.05.01 dapmanus

Hanpasaennocts (npoguis) Gapmanms
KBanmuduxauus (crenensn): [IpoBusop

dopMma 00y4eHHUsI: OUHAs

dakyabTeT: MeInMHCKun

Kadenpa: XuMuko-01noioruueckux TUCHUILIHH U (hapMaKoIOruu

0 hakysnbTeTa

TA.B. JoGpun/

ouyHas ¢popma

OYHO-3a04YHasd

3ao04Has popma

¢opma
Kype 1
CemecTp/Tpumectp 1
Jlexknun 36
JlabopaTopHble 3aHATHSA -
IIpakTHYeckne (CeMMHAPCKUE) 3aHATHS 72

B T. 4. IPaKTU4YeCKasA MOAroToOBKa

®opma(bl) MPOMEKYTOYHON aTTeCTALINU

9k3amen-0,3

Kontpoas 9
HNuble popmbl padoThl -
CamocrosiTesibHas padoTa 170,7

Bcero uacos: 288
TpynoemkocThb: 8 3a4eTHBIX eIUHMIL.

Pa3paborunk(u) paboueii mporpaMMsl:
K.X.H., JIOIIGHT

ITaxomoBa O.A.




|. OPTAHU3AIIMOHHO-METO/IMYECKUI PA3JEJI

Heap u3yyeHus JUCHUNJIMHBI: (PopMHUpOBaHUE OOIIErO MPEACTABICHHUS O XUMUU,
XUMUYECKHUX SIBIICHUSIX, POJIM U MECTE XMMHUH B COBPEMEHHOM OOIIECTBE, O3HAKOMIICHHE C
OOIMMH M TPUHIMIHATILHO BaXXHBIMH 3aKOHOMEPHOCTSIMU IPOTEKAHHS TPOILIECCOB B
XMMHMYECKUX CHUCTEMax, B YCTAHOBJICHMHM CBSI3€d MEXAY COCTaBOM, CTPOCHUEM U
CBOMCTBAaMU BEIIIECTB.

3agauu u3yvyeHus AUCHUUILIMHBI:

- copmMupoBaTh HaBBIKM pabOTBl B XHWMHUYECKOW JlabopaTopuu, pabOThI C
XUMHAYECKOU MOCYJI0M U PEaKTHUBAMHU;

- TMOATOTOBUTH  yYalIMXCA K  HCIOJB30BAHMIO  CHCTEMAaTH3UPOBAHHBIX
TEOPETUUECKUX U MPAKTUYECKUX 3HAHUN MIPU PEIICHUHU MPOodeCCHOHATIbHBIX 3a/1a4;

- c¢OpMHUPOBATh 3HAHUS MO OOIIEH XUMUU KaK OJHOW M3 0a30BbIX AMCLMILINH MIPU
M3YyYEHUU JATbHEHIINX pa3/ielIoB XUMHHU,

Mecro nucuuminnbl B cTpykrype OIIOIL: peanusyercs B pamkax 00s3aTeIbHON
gacTtu O5oka b1. Jlucuumimuel (Moysn)

HJIaHI/IpyeMl)Ie PE3YJIbTATHI oﬁyquml N0 JUCIHUIIJIUHE

Kon IInanupyemsie pe3yJbTaThl 00y4eHUSs
KOMIIETeHIH I/IHZ[I/IKaTOpr JOCTHKCHUA KOMIIETCHIIUN 110 MCIMILIHHE
OIIK-1. 3HaTh: 3Haer:
Crocoben . OCHOBHEIE OUOJIOTHYECKHE | *3HAKK  XUMHYECKHUX  DJIEMEHTOB,
HCITOJIH30BaTh METOJBl  aHanmu3a s pa3paboTku, | GOpMyNbl XUMHYECKHX BEIIECTB H
OCHOBHEBIE HCCIIeIOBAaHU I u 9KCIIEPTH3BI | YPABHCHHUS XUMUYECKHUX PEaKIIHIA,
OMOJIOTHYECKHE, JIEKAPCTBEHHBIX CpenCTB U | *OMOJIOTUYECKYIO POJb XHUMHUYECKUX
¢busuko- JIEKAPCTBEHHOT'O PACTUTEIHHOTO CHIPhS DJIEMEHTOB W WX  COCIUHCHUI;
XUMHYECKHUE, OMOJIOTMYECKUE METOJbI aHaIu3a It
XUMHUYECKHUE, pa3paboTku, HCCIIE0BAHUI u
MaTeMaTHYeCKHe SKCHEPTU3bl JIEKAPCTBEHHBIX CPEJCTB
METOBI JIS U JIGKQpPCTBEHHOTO  PACTHUTEIHHOTO
pa3paboTKu, CBIPbSI
HCCIIENOBAHUN U VYMers. Ywmeer:
AKCTIEPTU3BI . MPUMEHITh OCHOBHBIE (DU3HKO- | * MPUMEHSATH OCHOBHBIE XWMHYECKUE
JIEKapCTBEHHBIX XUMUYECKHE M XUMHYECKHE METOJbI | METOJIBI aHaluu3a Ui pa3paboTKH,
CPEJICTB, aHanm3a I pa3paboTKU, UCCIENOBAHUN | UCCIICIOBAHMIA u IKCIIEPTHU3BI
W3TOTOBJICHUS M DKCIEPTU3bI JIGKAPCTBEHHBIX CPEJICTB, | JIEKAPCTBEHHBIX CPEICTB,
JIEKapCTBEHHBIX JIEKAPCTBEHHOT'O PACTUTENIBHOTO ChIPbS U | JIEKAPCTBEHHOTO PacTUTENBHOTO
MpernapaToB OMOJIOTHYECKHUX 00BEKTOB CBHIPbSI U OMOJIOTHYECKUX O0BEKTOB;
. MIPUMEHSITh MaTeMaTHYECKHE | MPUMEHSITh MaTeMaTHYECKHE
METO/IbI u OCYIIECTBIISTH | METOJIBI u OCYIIECTBIISATh
MaTeMaTHYeCKyl0 00pabOTKy JaHHBIX, | MATEMAaTUYECKYI0 00pa0OTKy JaHHBIX,
MOJYYCHHBIX B XOJ€  pa3palbOTKH | MOJYyYEHHBIX B XO0/A€ pa3pabOTKu
JEKapCTBEHHBIX  CPEICTB, a TakXKe | JeKapCTBEHHBIX CPEACTB, a TaKkKe
HCCITeIOBAaHUH u IKCTEPTU3BI | UCCIICTIOBAHUN U SKCTICPTU3BI
JIEKaPCTBEHHBIX CPEJICTB, | JIEKapCTBEHHBIX CPEJICTB,




JICKAPCTBEHHOTO PACTUTEIILHOTO CHIPhS U
OHOJIOTHYECKUX 00BEKTOB

JICKapCTBEHHOTO PacTHTEIBLHOTO
CBIPBSI M OMOJIOTHYECKUX OOBEKTOB;

Bnaners:
. HaBBIKAMHU NpUMEHEHUs
OCHOBHBIX METOJIOB ¢$u3uKo-

XUMHUYCCKOIo aHaljiu3a B H3TO0TOBJICHUU
JICKApPCTBCHHEIX IIpE€IIapaToB

Bnaneer:

-HaBBIKAMH 110 PEIICHUIO THUIIOBBIX
3a71a4 po(heCCUOHATILHOM
IEITEIbHOCTH,

- HaBbIKaMH TNPUMEHEHUS OCHOBHBIX
METOJ0B (U3HKO-XUMHYECKOTO
aHajau3a B M3TOTOBJIEHUH
JICKApPCTBEHHBIX MPENapaToB.

. COAEP’KAHUE U OFBEM /IUCLHHUIIVINHBI

C YKazaHuEM KoJINYeCTBA YaC0B, BBIICJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqaloumxca

¢ nmpenoaasBartesieM (110 BUIaM Y4eOHBIX 3aHSATHI) M HA CAMOCTOATEILHYI0 PadoTy

Ounas ¢popMma o0yueHust

HaumenoBanue
pa3aesioB U TeM

Bcero
JaCcOB

AyIUTOpHBIE 3AHATHUS Cam.

JIK

113 Jb pao.

Paznen 1. «OcHOBHBIE
MOHATHHA XUMHW»

202

24

52 126

Tema 1. « OcHOBHEIE
OHATHSA 3aKOHBI
XUMHUAY»

24

Tema 2. « Ctpoenue
BEILIECTBA»

22

Tema 3.
«[lepnonnyeckas
CUCTEMa U CTPOCHHE
aTOMOB»

22

Tema 4. «Xumnueckas
CBSI3b)

20

Tema 5. « CkopocTh
XUMHYECKUX PEAKIUH,
OCHOBHEIC

ITOHSTHS
TEPMOANHAMUKI
OKuCIUTEIIHFHO-
BOCCTaHOBUTCIILHBIC
peaKIuu u
AIEKTPOXUMHUS

22

Tema 6. « OCHOBHEIE
KJIaCChI
HeOpFaHquCKHX
COCIMHECHMUID)

28

10 14

Tema 7. XumMmnueckas
KWHETHKH U
XUMHYECKOE
paBHOBeECHE

20




8 | Tema 8. PactBOpBI 22 2 6 14
HEDJICKTPOJIUTOB

9 | Tema 9. PactBOpHI 22 2 6 14
3JEKTPOJIUTOB. Teopus
3IEKTPOJIUTUYECKON
nucconuanu. CUIbHbIE
U CcJ1a0ble AJIEKTPOJIUTHI.

Pa3nen 2. «Xumusa 76,7 12 20 447
3JIEMEHTOB»

10 | Tema 1. Dnemenrsr I, |l 38 6 10 22
I11, 1V rpynmsr

11 | Tema 2. DnemeHtsl V, 38,7 6 10 22,7
VI, VII rpymmbt
Koumponw 9
DK3amen 0,3
Hmoeo 3a 1 cemecmp 288 36 12 170,7

OuyHo-3204Has1 popma 00yUeHHS
He peanuzyemcs

3aounas ¢popma o0yueHust
He peanuzyemcs
I1l. OHEHOYHBIE MATEPHAJIBI VISI IPOBEJEHUSI TEKYIIEA "
HNPOMEXYTOYHOU ATTECTAIIUN OBYYAIOIIUXCH ITO INCHUTIJIMHE

Tekymias arrecTaius IpOBOAUTCS B (hOpMe KOHTPOIBHOU pabOThI (B TPaIuLIMOHHOM
WM TecToBoi (popme), pedepara.

TunoBoii BApMAHT KOHTPOJIbHOM PadOTHI
B tpanunmionHoit popme:

BapuanT Ne 1

1. JIns BuIMOJHEHUS 3aJaHUSI UCIIOJIB3YUTE CICAYIOIIUM MEepedyeHb BEIIECTB: MO/
HaTpusi, cynbpur Oapus, cyabhaT aMMOHHS, COJITHAs KHUCIOTa, HUTPUT HATPUA.
JloImyCcTUMO UCTIOIb30BAaHUE BOJHBIX PACTBOPOB BEIIECTB.

W3 npemiokeHHOTO TMepeyHsi BBIOEpUTE BEUIECTBA, MEXKIY KOTOPBHIMH BO3MOXKHA
OKHCIIUTETHHO-BOCCTAHOBUTENIbHAS PEAKIIHS, U 3aMUIITUTE YPABHEHUE dTOU PEAKITUH.

CocTaBbTe IEKTPOHHBIN OallaHC, YKaKUTE OKHCIUTENb U BOCCTAHOBUTETb.

2. Tlpu snextposnmse BoaHoro pacreopa Hutpata memu (ll) momyumnm meram.
Merann 00paboTaii  KOHUEHTPUPOBAHHOW CEPHOW  KHUCIOTOM TMpU HArpeBaHMH.
BreigenuBimmiicss B pe3ynapTaTe ra3 IpopearupoBaj ¢ CEpOBOIOPOAOM C 0Opa3oOBaHUEM



MIPOCTOrO BEHIECTBA. OJTO BELIECTBO HArpead C KOHUEHTPUPOBAHHBIM pPAaCTBOPOM
TUAPOKCUJIA KA.

Hanuimure ypaBHeHHs 4eThIPEX OMUCAHHBIX PEAKIUH.

3. Vkaxure HauOosiee MNOSAPHYIO MOJeKyiny. OObsICHUTE, MCXOAS M3 CTPOCHUSA

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

Bapuant Ne 2

1. Bomopoa o6bséMom 3,36 11 (H.y.) NPOIMYCTHIM MPU HArpeBaHUU HAJ IOPOIIKOM
okcuaa meau(Il), mpu 3ToM BOZOPOI ITpOpearupoBall MOIHOCThIO. I1oydeHHbIN TBEPABIN
octatok mnomectwii B 170 t 20%-HOro pactBopa HuUTpaTa cepebpa. Omnpenenute
MAaCCOBYIO JIOJIFO COJIM B MOJYYEHHOM pacTBope. B oTBeTe 3anuiiute ypaBHEHUS PEaAKIU,
KOTOpbIE YKa3aHbl B YCIOBUU 33Ja4l, U MPUBEAUTE BCE HEOOXOIUMBIC BBIUMCICHUS
(Yka3bIBalTe €MHUIIBI U3MEPEHHS UICKOMBIX (DU3MUYECKUX BEJIMYKH).
2. IlogroroBeTe mnabopaTopHOEe OOOpyAOBaHHE, HEOOXOAUMOE IS MPOBEICHUS
JKcnepuMeHTa. IIpoBeauTe XUMHUYECKHE pEaKUUd MEXKIYy TUIPOKCUIOM IIMHKA U
BBIOpAHHBIMU BEIIECTBAMU B COOTBETCTBHUU C COCTABJICHHBIMU YPaBHEHUSIMH PEAKIIHHU,
coOmro/ias TpaBuia TEXHUKU O€30MacHOCTH, MPUBEAEHHBIE B MHCTPYKIMU K 3aJaHUIO.
Onuimurre U3MEHEHUs1, TPOUCXOIAIINE C BEMIECTBAMU B XO/I€ MTPOBEIEHHBIX PEAKIIUIA.
JlaH nmopomkooOpa3HbIi THAPOKCHU [IUHKA, a TAK)KEe HA0Op CIIEIYIONIUX PEAKTUBOB:
BOJIHbIE PACTBOPHI THAPOKCHUIA HATPHUS, HUTpATa Kallusl, CyJb(aTa HATPUsl, COJISTHOU
KHUCJIOTHI U alleTata HaTpusl.

3. B kakoil MoJIEKyJI€ UMEETCSI MIOHHBIM THUI CBSI3U?

B tecToBoii dpopme:

1. U3 NPEAJIOKCHHOI'0 IEpeUYHHA Bblﬁepl/lTe ABAa COCIUMHCHHA, B KOTOPLIX
NPUCYTCTBYECT HOHHAA XUMHYECCKad CBA3b.

a) Ca(CIOz)Q

6) H CIO;

8) NHA4CI

F) HC|O4

21) Cl,0;

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

a) Li

0)P

B) B

r) Cu

m) N



OTBeTOM B 3aJaHWM SIBJISETCSA MOCIENOBATEILHOCTh ITU(P, MOJ KOTOPHIMHU YyKa3aHbI
XUMHUYECKUE FJIEMEHTHI B ITAHHOM PSY.

N3 ykazaHHBIX B PAAYy XUMHYECKHX DJIEMEHTOB BBIOCPHUTE TpH DJIEMEHTAa, KOTOpPHIC B
[lepnoanueckon cucreMe XuMHUYECKUX 3eMeHTOB JI.M. MenaeneeBa HaxXoAsATCs B OJHOM
1(50)5 () (<3

Pacnonoxure BHIOpaHHBIE JIEMEHTHI B TIOPSIIKE YMEHBIIICHHUS UX aTOMHOTO pajuyca.
3anuimTe HoMepa BEIOPAHHBIX AJIEMEHTOB B HY>KHOM MOCIIEI0BATEIILHOCTH.

3. JlaH psijg XUMH4YECKHUX 3JIEMEHTOB:
a) O

0)S

B) Ne

r) Se

1) Mg

BBI6€pI/IT€ ABa OJICMCHTA, KOTOPBIC B COCAMHCHUAX MOI'YT UMCTh BaJICHTHOCTD VI.

4. W3 mpensiokeHHOr0 TepedvHsi BbIOepUTe JABAa BelleCTBa, € KaXKIbIM W3
KOTOPBIX B3aUMO/IeliCTBYeT BOAOPO/I.

a) a3ot

0) TUIPOKCUJT HATPHUS

B) okcu xeneza(lll)

T) XJOpUJ KaJablus

1) cepHas kucyuota (p-p)

5. Onpeaenute, aTOMbl KAKHUX U3 YKA3aHHBIX B PSY JIEeMEHTOB B OCHOBHOM
COCTOSTHMM MMEIOT OJINHAKOBOE YHCJI0 HECTTAPEHHBIX YJIEKTPOHOB.

a) Si

o) P

B) Mg

r)F

n) Br

6. N3 npenio:KeHHOr0 TmepedHs Bbl0epuTe JABa BelleCcTBa, KOTOpPbIe
B3aUMOAECTBYIOT € (pochopoMm.

a) BOAOpOJ

0) TUAPOKCU]T KaTTUs

B) ot

I') XJIOpUJ HATpUs

1) dbTopua Kamus

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

a) HaTpuii xopomio npoBOAUT TEIIO.



0) V3BecTHBI meCcTh paAMOaKTUBHBIX U30TOMIOB HATPHUS.

B) Hatpuii BXOIUT B COCTaB TajiuTa.

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

n) Ilpu okucieHuu HaTpUs B CYXOM BO3AyXe 00pa3yeTcsi NEPEKHUCh.

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

a) aMm(pOTEPHBIM OKCUIOM U COJIHIO

0) OCHOBHBIM OKCHJIOM U KUCIIOTOU

B) OCHOBHBIM OKCHJIOM M OCHOBaHHEM

) aM(pOTEPHBIM THIPOKCHIOM U COJIBIO

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

0) TUIPOKCH]T HATPUS

B) COJISTHAsl KUCJIOTa

') MeJlb

10. TIpu3dHakoM mNpPOTeKAHMs XMMHYECKON peakluu MeXIy PpacTBOpaMu
HHUTpaTa cepedpa U XJOPHIA KAJbIUSA SIBJIAETCS
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 6ombie quHb! cBsizu C- C

B) Jlnuna cBsizu C =C  paBna gyuHe cBsizu C = C

r) Jlmuna cBsa3u O - O6ombie qmuHb! cBsizu O = O

n) Jlimna cBs3u F - F Gonbine auHbl cBs3u | - .

12. Jlan psig XUMHYECKHUX JJIEMEHTOB:
a)H

0) Na

B) Ba

r) N

n) K

Onpenenute, aTOMbl KaKUX M3 YKa3aHHBIX 3JEMEHTOB MMEIOT B OCHOBHOM COCTOSIHUH
JIBa S-3JIEKTPOHA HA BHELIHEM YPOBHE.
3anumuTe HoMepa BRIOPaHHBIX JJIEMEHTOB.



13. VYcranoBure cooTBeTcTBHMe MekAy (¢opMyJioii  BemecTBa W
KJIACCOM/TPYNIO, K KOTOPOMY(-0H) 3TO BeIIECTBO NPUHAMJIEKHUT: K KaKIOH
no3uuuu, 0003HAYeHHOH OyKBOii, mnoadOepuTe COOTBETCTBYIOIIYI0 IMO3UIIMIO,
0003HaYeHHY0 IUpOii.

a) NH4;HCO; 1. conu cpeauue
0) KF 2. OKCHUJBI KUCIIOTHBIE
B) NO 3. OKCHJIBI HECOJICOOpa3yIOIINe

4. COJIU KUCJIIbIE

14. B oaHy u3 NpoOHPOK € OCAJAKOM T'HAPOKCHAA AJTIOMHHHMS J00aBUJIN
CIWJIBHYIO KHCJI0TY X, a B APYIYI0 — pacTBOp BemecTBa Y. B pesyibrare B Kaxaoii us3
NpoOMPOK HAGIIOAAIN PACTBOPEHHE 0CAIKA.

W3 mpennoxeHHOro nepedHsi BblOepuTe BemecTBa X UM Y, KOTOpblE MOTYT BCTYIATh B
OINHCaHHBIE PEaKLUU.

a) OpOMOBOJIOPOAHASI KHCIIOTA

0) ruapocynbdua HaTpus

B) CEpPOBOJIOPOIHAS KUCIIOTA

I') TUIPOKCH]T KaJTusl

1) TUApAT aMMHaKa
3anuiuTe nocie10BaTeIbHOCTh (P, COOTBETCTBYIONIMX OyKkBaM Xu Y

15. K 200 r 8%-Horo pacrsopa xJiopuaa Harpusi aodasuiau 80 r BoAbI.
Bbrunciaure MaccoByK A0JI0 €O (B NMPOLEHTAaX) B 00pa3oBaBUIEMCH pacTBope.
OrtBer: % (3anuumuTe YMCJI0 C TOUYHOCTHIO 10 AECATHIX.)

16. W3 mnpemsio:KeHHOro TmepeyHsl BelmecTB (AaMMHaK, CyJab(aT UIHMHKA,
THAPOKCHI KaJusi, KapOOHAT MAarHusi, HOAUJ KaJMs, IEPOKCHA BOAOPOIA,
JAOMYCTHUMO HCHOJb30BAHME BOJHBIX PACTBOPOB 3THX BeLIECTB) BbIOepuTe CWIbHOE
OCHOBAaHNE U BelIECTBO, KOTOPOE BCTYNAET € 3ITUM CIJIbHBIM OCHOBAHHUEM B PeaKIUI0
HOHHOTO O0OMeHa. 3anuMIIMTe MOJIEKYJIsIpHOE, IOJIHOe M COKpPalléHHOe HOHHOe
YPABHEHHSI PEaKIH € y4aCTHEeM BbIOPAHHBIX BellleCTB.

17. YcraHoBUTE COOTBETCTBHE MeK1Yy (popMyJioii BellecTBa M peareHTaMHu, C
KAKIbIM H3 KOTOPBIX JTO BeEIIECTBO MOXKET B3aHMMOAEHCTBOBAThH: K KaXKI0i
no3uuuMu, O0003HAYEeHHOM OYyKBOi#l, mnoadOepuTe COOTBETCTBYWOINYI0 IMO3UIMIO,
0003HaYeHHYI0 I PPOI.

OOPMVIJIA BEIIECTBA PEATEHTBI

A) KOH

B) Ba(OH)Q

B) K,SO,

I') KHSO,

1) Bﬂ(NOg)g, SrBr2, H2504
2) AICl3, NH4CI, HNO;
8



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 CMeIleHUsI XHUMHYEeCKOIro
PaBHOBecHS B 3TOH CHCTeMe: K Kax/JA0i mo3unum, 0003Ha4eHHO OyKBOM, mojgdepure
COOTBETCTBYIOIIYI0 MO3ULNIO, 0003HAYEHHYI0 U POIi.

BO3JIEMCTBUE HA CUCTEMY
A) nobaBieHre KaTaaM3aTopa
b) no6asnenue kuciaopoaa
B) nonmxenue naBneHus
') noBbllIeHNE JaBlEeHUA
CMEHIEHUE XUMHWYECKOI'O PABHOBECHA
1) B cropoHy npsMOi peakuuu
2) B CTOPOHY OOpaTHOM peaklnu
3) NpaKTUYECKHU HE CMENIAeTCA

19. BepHLI JINA CYKICHUSA 0 YMCTBIX BEIIECTBaAX U cMmecsax?

A. CMmech MOPONIKOB CEPHI U Kee3a SBISIETCS HEOTHOPOIHON CMECHIO.
b. IluTteeBas coza SIBISIETCS] YUCTHIM BELIECTBOM.

1) BepHO TOIBKO A

2) BepHO TOJbKO b

3) BepHBI 00a CYXJICHHS
4) o0a cyXcHHUS HEBEPHBI

20. O kakoM 3aK0He HAeT peub?

OTpakaeTcs B 3aKOHE COXPAHEHHs MAacChl, KOTOPBIM 3aK/IHOYAETCs B
CJIEYIOIIEM: Macca BEIIECTB, BCTYNUBUIMX B XMMHUYECKYIO PEAKIUIO, paBHA MAacce BCEX
MIPOJIYKTOB peakiuu. BemiecTBa He McUe3al0T U HE BO3HUKAIOT U3 HUYETO, a MPOUCXOAUT
XUMHUYECKOE TMpeBpalleHre. 3aKOH SIBIISETCS OCHOBOM IPU COCTABJIEHUM XWMHUYECKHX
pEeaKUMii U KOJIMYECTBEHHBIX PACUETOB B XUMUMU.

IIpumepHas Tematuka pedeparos

Bopopon u ero coenunenus.

Boja u ee 6uojiornueckoe 3HauCHHE.

CoenunaeHus cepedpa u 30J10Ta.

Kuznb u gearensHoct Mapuu Kropu-Ckiia1oBCKOM.
AJITOMUHHUH U €Tr0 COeIUHEHUS.

agbhwnE



6. Menp u €ero CoeTMHEHUSI.

7. Xwuznp n gesarenpHocTh .M. Menneneena.

8. Poib KeHIIMH B XUMHH.

9. Ilepuoanueckuii 3aKOH U CTPOEHUE aTOMa.

10.2Ku3ub u gesarensHOCTsF M.B. JJoMOHOCOBA.

11.Ponb HEOPraHMYECKOW XMMUU KaK HAyKW B PA3BUTHH CEJIbCKOTO XO3SIMCTBA.
12.Pa3BuTHe HEOPraHMYECKON XUMHUU 32 PyOEKOM.
13.Ilpumenenune ynoOpeHHii ¢ y4eToM MOTPEOHOCTH pacTEHUIA.
14. XumMus «ropsumx» aTOMOB.

15.Xumusi BBICOKMX CKOPOCTEH.

16.BricokoTemMmnepaTypHast XUMHUSI.

17.Y apTpaMUKpOXUMHUSL.

18.BHYTpHUKOMITJIEKCHBIE COCTMHCHHSI.

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

21.251eKTPOHBI 1 XUMUYECKASI CBSI3b.

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

24 . Vcropus nosiBiieHus KapaHjaamia (yriaepo).

HpOMG)KYTO‘-IHaH aTTeCcTranusa 06yt1a10n11/1xc;1 OCYHICCTBIIICTCA B (bopMe OK3aMCHa C
HCIIOJIB30BAHHUCM CICAYIOIINX OICHOYHBIX MATCPUATIOB: nepedeHb 60Nnpoco6 K IK3aMeH) .

Bomnpocsl k 3xk3aMeny
(1 cemecTp, ouHas popma 00yUeHHsI)

1. Ilpenmet u 3aauu XuMuU. SIBIeHUs PU3NUECKUE U XUMHUYECKUE. MecTO XUMUU Cpeau
€CTECTBEHHBIX HayK.

2.AToMHO-MONEKyIsipHOE yueHue. Atombl. Momnekyinbl. [TocTOSIHCTBO cocTaBa BelecTBa.
OTHOCHTENbHAST aTOMHAas W OTHOCUTEIbHAs MOJIEKYJISIPHAsE MacChl. 3aKOH COXPaHEHUs
MAacChl, €r0 3HAYEHUE B XMMHUHU. Moib — €IMHUIAa KOJIMYeCTBa BellecTBa. MomspHas
Macca. 3akoH ABOTapo U MOJISIPHBIN 00bEM Ta3oB.

3.Xumuueckuii anmemMeHT. [IpocTtoe BemecTBO, CIOKHOE BEIIECTBO. 3HAKM XUMHUYECKUX
AJIEMEHTOB, XUMUYECKHE (POPMYJIBL.

4.CtpoeHue aTtoMa, COCTaB aTOMHBIX sijiep, U30TONbl. CTpOEHUE AIEKTPOHHBIX 000JI0YEK
aTOMOB Ha mpuMmepe 31eMeHTOB 1, 2, 3 u 4-ro mepuoJIoB MEPHOJUYECKON CHUCTEMBI.
DneKTpoHHBIE (HOPMYIIBI aTOMOB M HOHOB. OCHOBHOE U BO30YX/IEHHOE COCTOSIHHU.
o.llepuonnueckuii 3aKkoH M mepuoauueckas cucrema snemeHToB .M. Menaeneesa.
CoBpeMeHHas (oOpMyJIHpPOBKA MEPUOJAMYECKOTO 3aKOHA. 3HAUYEHHE MEePUOJAMYECKOrO
3aKoHa. bonbmme m mansie nepuonabl. ['pynmbl M nmoArpynnbl. 3aBUCHUMOCTh CBOWCTB
AJIEMEHTOB OT IOJIOKEHUS B IEPUOANYECKON CUCTEME.

6.Tunbl XUMUYECKUX CBsI3ed: KOBajJeHTHass (MOJIipHAs M HEMOoJIsIpHAas), MOHHAasi,
BOAOpOJHAs, MeTayuueckas. CrocoObl 00pa30BaHUs U XapaKTEPUCTUKU KOBAJIEHTHOU
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cBs3u. [lpumepsl COeaMHEHMN CO CBA3AMHU Pa3HbIX TUIIOB. BaJ€HTHOCTH M CTENEHB
OKHCJIEHUS. TUIbI KPUCTATIIINYECKUX PELIETOK.

7.Knaccudukanuss XMuMUYECKUX PEAKIUNA: PEaKIIUU COCTUHEHUS, PA3IOKEHHUs, 3aMEeIICHUS
U oOMeHa; 3K30 - U DHJIOTEPMHUUYECKHE PEaKIuh, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKLINH.

8.CKOpOCTh XMMHMUYECKUX pPEaKIMil. 3aBUCHUMOCTh CKOPOCTH OT MPUPOABI PEarupyrommx
BCILIECTB, KOHIIEHTpalluu, TeMieparypel. Kartamu3z u karamuzaTopbl. OOpaTUMOCTh
XUMHUYECKUX PEAKUUd. XMMHUYECKOE PABHOBECHE M YCIIOBHUSI €TI0 CMEIICHUsA. TeroBbIe
3¢ (PEKTH XUMUYECKUX PEAKITUN.

9.PactBoprl. PacTBOpMMOCTH BemiecTB. 3aBUCHMOCTh PAaCTBOPHUMOCTH BEIIECTB OT HUX
MPUPOIBLI, OT TEMIIEpaTypbl W JaBlieHUsA. TeruioBble 3(PGEKTh TPH PACTBOPCHUM.
BripakeHre KOHIIEHTpallMM pPacTBOPOB (MaccoBasi JOJs PAaCTBOPEHHOTO BEILECTBA,
MOJISpHAsi KOHIIEHTpaIys). 3HaY€HUE PACTBOPOB B TEXHUKE, CEIILCKOM XO3SIIICTBE, OBITY.
10.9nextponutudeckas aucconuanus. Crenenb aucconuanuu. CuiibHbIE U ciaOble
AneKTponuThl. MloHHBIE ypaBHeHHs peakiuil. CBONCTBa KHCIOT, OCHOBAHWI U COJEH B
CBETE TEOPUU AIEKTPOIUTHUECKON nuccormanuu. AmboTepHble CBOMCTBA BoAbl. MoHHOE
npousBeacHUE BoAbl. Bomopoauwiii mokazarens. [llkana pH. KucnoTrHo-ocHOBHbIE
WUHUKATOPBI.

11.0xucnuTenbHO-BOCCTAHOBUTEIbHBIE peakiuu. OmpeaeeHne CTeXMOMETPUUYECKUX
KO3 (DUIIMEHTOB B YpPaBHEHMSIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuii (MeToj
AJIEKTPOHHOTO WJIM HMOHHO-3JICKTPOHHOTO OanaHca). DJIEKTPOJU3 BOJHBIX PAaCTBOPOB U
pacmiaBoB JIEKTpoauTOB. [Iporeccel, mpoTekaromue y Katoja U aHoAa.

12. Oxcuppl, knaccudukaiys okcu1oB. CrocoObl MOTydYeHUEe U CBOHCTBA OKCHIIOB.
13.0OcHoBanwus, crtocoObI MX MOJydeHus U cBoiicTBa. lllemoun, nx moxydeHue, CBONCTBA U
npuMeHeHue. AMQoTepHbIe THIAPOKCUIBI.

14 Kucnotsl, ux kKiaccupukanuss M HOMEHknarypa. OOmiue crnocoObl MOMy4YeHUs H
XAMUYECKUE CBOMCTBA. Peakius HelTpaau3aluu.

15.Conu, ux cocras, kiaccudukaiys, HomeHkIaTypa. CriocoObl MOTyUYeHUs, XUMUYECKUE
CBOMCTBA U IpuMeHeHue. ['uaponus conent. Kpucramioruaparsl.

16.Bomopon, ero ¢usndeckue W XUMHYEeCKHe cBoicTBa. IlomydyeHue Bojopoja B
1abopaTopu U B TEXHUKE, €r0 IPUMEHEHHE.

17.T'anorensl, ux oOmas xapaktepucTthka. CoequHEHUs TaJOreHOB B TNPUPOJE, HUX
npuMeHeHue. Xiop, ero ¢uznueckue U XUMHUYEeCKue cBoiicTBa. [IpuMeHeHue xiopa.
XJ0poBOAOPOI, €ro noyydeHue, cpoiicrBa. CoussiHas (XJIOPOBOJOPOJHASI) KHUCIOTa U €€
conu. Kucnoponocoaepaiine COequHEHUs XJopa.

18.001as xapakTepuCTHUKa 3JEMEHTOB TJIaBHOW MOArpynmnsl VI rpymmsl nepruogudeckon
cuctembl. Kucnopos, ero gpusndeckue u xumudeckue cBorcta. Ayutorponus. [lonyuenue
KHCJIOpOJa B JIabopaTopuM W B MPOMBIIUICHHOCTH. Pojb Kuciopojga B MHpUpoOAE U
IPUMEHEHHE B TEXHUKE.

19.Boma. Ctpoenue MosieKyibl Bo/ibl. DU3NUECKre U XUMUYECKUE CBOMCTBA BOJIBI.
20.Cepa, ee ¢usmueckue W XUMHUYECKHe cBoiicTBa. CepHas KHCIIOTa, €€ CBOWCTBA H
XUMUYECKHNE OCHOBBI TPOU3BOICTBA KOHTAKTHBIM CIIOCOOOM.

21.00mast XxapakTEPUCTHKA JIEMEHTOB TJIABHOW MOATPYNIBI V TPyl MEPHOTUIECKOMN
cCUCTEMBI. A30T, ero (pU3nYecKue U XUMUUYECKHE CBOMCTBA. AMMHUAK, €r0 MPOMBIIIICHHBIN
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CUHTE3, (pu3mueckre W XuMHueckue cBoiicTBa. Comu amMMOHMS. A30THas KHUCIOTA.
XuUMHYECKHE OCOOEHHOCTH Aa30THOM, KHUCHOThl. Cojiu a30THOM KHUCIOTHL. A30THbBIE
ya00peHus.

22.®ocdhop, ero amaorporHbie (GopMbl, GU3NYECKUE W XUMHUYECKue CBOMCTBA. OKCHJ
docdopa (V), dochopnas kucnora u ee coiau. DochopHbie ya1oO0peHuUs.

23.001as xapakTepuCTHKa 3JI€MEHTOB IJIaBHON NOArpyniibl [V rpymibl nepuoandeckoi
CUCTEMBI. YTJIepo/, ero aJuloTpornHble (OpMbl. XUMUYECKHE CBOWCTBA yriiepoaa. OKCHIbI
yriepoza (II) u (IV), ux xumMmuueckue CBOMCTBA. YTOJbHASI KACIOTA U €€ COJIH.

24 Kpemuuii, ero ¢uzudeckue U xumuueckue cBoicTBa. Oxcun kpemuwms (IV) u
KpeMHueBas kuciaora. CoeTuHEHUS] KPEMHHUS B IPUPOJIE, UX UCIIOIB30BaHUE B TEXHUKE.
25.Metamibl, UX TOJOXKEHUE B MEPUOIUYECKON cucTeMe, (QU3NYECKHEe U XUMUYECKHUE
cBoiicTBa. MeTtamibl U CIulaBbl B TeXHUKE. OCHOBHBIE CIIOCOOBI MOMYYEHHUS METAJIOB.
DIIEKTPOXUMHUYECKUN PSJ HATPSHKEHUM METAJIIOB.

26.11lenouHbIe METAIBI, UX XapAKTEPUCTHKA HA OCHOBE MOJOXKEHHS B MEPUOIUYECKON
cucteMe u cTpoeHus: aroMoB. CoOeIMHEHMs HATPUSA U KaJlUs B PUPOJIE, UX PUMEHEHUE.
27.00mmast xapakTepUCTHKA 3JIEMEHTOB TJIaBHOW moAarpyrmsl 11 rpynmsl nepuoaudyeckoi
cuctembl. Kanbiuii, ero coeauHenuss B mnpupone. JKecTKocTb BOJIbI M CHOCOOBI ee
yCTpaHEHHUS.

28. AMIOMUHUN, XapaKTepUCTHUKA DJIEMEHTa M €r0 COSIWHEHUN Ha OCHOBE MOJIOKEHUS B
NEPUOANYECKON cHCTeME U CTpOEHMsI aromMa. AMQOTEPHOCTh OKCHJa U THUIAPOKCUIA
amomuaust. COeIMHEHNSI aTIOMUHUS B TIPUPO/IE, €TO POJIb B TEXHUKE.

29.Kene3o0, ero oKcuasl ¥ THAPOKCHUIBI, 3aBUCUMOCTh MX CBOWCTB OT CTENEHU OKUCIICHUS
xKene3a. XMMUYECKUE PeaklMy, Ha KOTOPHIX OCHOBAHO MPOM3BOACTBO Uyr'yHa M CTallu.
Ponp xenesza u ero craBoB B TEXHHMKE. XpOM, MapraHel, CBOKMCTBA UX COCIWHEHUHN C
pa3iINYHON CcTenmeHblo okucieHus. KpaTkas XapakTepucThKa CBOWCTB MeOH, ITMHKA,
cepedpa 1 UX COETUHEHUM.

30. 'maponm3 coneit. Tunsl rugposnsa

IV. IEPEYEHD JJUTEPATYPBI, HEOBXOJINUMOW JIUISI OCBOEHMS
TV CHUTLIAHBI

4.1. OcHoBHAs JUTEpaTypa
1 Caknakoga, E. B. Xumus : yueono-metoauueckoe nocodue / E. B. Cakiakona ;
COCTaBUTENH YI€OHO-METOAMYECKOTO TTOCOOUS BXOISAT BOMPOCH! K TPAKTHICCKOMY
3ansaTHi0. — Mocksa : PTY MUPOA, 2021. — 160 c¢. — Tekcr : anekTpoHHbIi // JIaHb :
2JIEKTPOHHO-O0nOmMoTeuHas cuctema. — URL: https://e.lanbook.com/book/182419 (nata
obpamenus: 01.09.2021). — Pexxum gocTyma: A aBTOPHU3. MOJIb30BATEICH.

4.2. JIonoJIHUTEJIbHAS JINTEPATYypPAa
1. PemernukoBa, E. A. Xumus: yueOHOe mocoOue s HHOCTPAHHBIX CTYACHTOB
€CTECTBEHHOHAYYHOTO M MEIUKO-OMOJIOTMYECKOTO HAMPABIICHUS MOATOTOBUTEIBHOTO
otaencaus IOD®Y : [16+] / E. A. PemernukoBa, O. B. 11610 ; FOxHbIN (henepanbHbIi
yHuBepcuteT. — PoctoB-Ha-Jlony ; Taranpor : FOxubIit dhenepanbubpiii yausepcuret, 2019.
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— Yacrs 2. — 117 c¢. : wun. — Pexum pgocryma: 1o MOANUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=577956 (nara oOpaleHus:
01.09.2021). — Bubmuorp.: ¢. 112. — ISBN 978-5-9275-3172-1. — TeKcT : 3JIeKTPOHHBIN.

2. CemenoB, U. H. Xumus : yuebnuk / U. H. Cemenos, U. JI. [lepdunosa. — 3-e uzn. —
Canxkrt-IletepOypr : Xummszaar, 2020. — 656 c. : wi1. — PexxuM jgocTyma: mo MoAMnucKe. —
URL.: https://biblioclub.ru/index.php?page=book&id=599172 (nara oOpaleHus:
01.09.2021). — ISBN 978-5-93808-355-4. — TekcT : 31eKTPOHHBII.

V. IEPEYEHb PECYPCOB UH®OPMAIIMOHHO-
TEJEKOMMYHUKAIUMOHHOU CETU «MHTEPHET», HEOBXOANMBIX
JJIA OCBOEHUA JUCIHUTIJIMHBI

Ne Ccblika Ha
HaumenoBanue pa3padoTrku B
nn | MHPOPMALUOHH . HoctynmHocTh
% 3JICKTPOHHOM opme
bIil pecypc
1 https://minzdrav.g | Odunmaneheiii caiit Munuctepcta | CBOOOIHBIH
ov.ru/ 3/1paBOOXPAHEHUS POCCUNUCKOM JOCTYIL.
denepanuu
2 www.garant.ru ["apanT.PVY — undopmannonHo- CB0OOIHEBIN
IIPABOBOM MOPTAI JOCTYII.
3 http://femb.ru/ denepasibHas AICKTPOHHAS CB0OOOIHBIN
MeJIMIIMHCKAas OnbInoTeKa JOCTYIL.
MuHnucTepcTBa 31paBOOXpaHEHUS
PO
4 http://webmedinfo | OTkpsIThIN HHPOPMALIHOHHO- CBOOOTHBIIH
.ru/ oOpa3oBaTeIbHbIN METUIIUHCKUI JOCTYII.
pecypc

V1. COBPEMEHHBIE TIPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N NTHO®POPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

Perucrpanus uepes

000
YHUBEPCUTETCKUM
KOMITBIOTED.
DIIeKTPOHHO-0MOIMOTeYHAS B nanpHeitmem
1. | http:/Avww.biblioclub.ry | <*TeM? (95C) HPEAOCTABIACTCA
YHuBepcuterckas OMOIMOTeKa | HEOTPAaHUYEHHBIN
OHJIAWH VHJIMBU1yaJIbHBIN

JOCTYT U3 000
TOYKH, B KOTOPOU
MMEETCS JOCTYTI K
cetu MHTEepHET

www.garant.ru NudopmanmonHo-npaBoBoit

CBOOOIHBIN HOCT
opTal A AocTyn
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Poccuiickuii uHGOpMaImoOHHbIN
nopTtain B 00JIacTH HayKH,
TE€XHOJIOTUH, METUIIUHBI U
oOpa3oBaHuUs

3. | www.elibrary.ru CBOOOIHBIN AOCTYTI

Poccuiickas koMnbroTepHast
CIIPaBOYHO-IIPABOBAS] CUCTEMA

4. | www.consultant.ru CBOOOAHBIN JOCTYIT

VIl. JUOEH3UMOHHOE U CBOBO/IHO PACITPOCTPAHAEMOE
IMPOI'PAMMHOE OBECIIEYHEHUME
[Tpu peanuzarnuu y4eOHON AMCUUILTUHBI MPUMEHSIETCS CIIEAYIOIIee JTUIICH3NOHHOE
U CBOOOJIHO pacIpOCTpaHsIEMOE MPOrpaMMHOE 00eCIIeUeHNE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

Vill. OBOPYJAOBAHUE U TEXHUYECKHUE CPEACTBA OBYYEHMUSI,
HEOBXOJAUMBLIE JJISA OCYIMECTBJIEHUSA OBPA3OBATEJIBHOT'O
IMPOLECCA IO JUCHUIIVIMHE

Y4eOHBIE  3aHATHA  TOPOBOIATCA B aAyOUTOPUAX,  YKOMILIEKTOBAHHBIX
CHEIUAIN3UPOBAaHHON MeOeNbl0, B TOM 4YHCJE CTAIlMOHAPHBIMHA WM TIEPEHOCHBIMHU
TEXHUYECKUMU CPEJCTBAMU 00ydeHUs (IPOEKTOP, IKPaH, KOMIbIOTEP/HOYTOYK).

CamocTosiTenbHas paboTa MPOBOJUTCS B KaOMHETaX, OCHAIIEHHBIX KOMITbIOTEPHOM
TEXHUKON ¢ BO3MOKHOCTBIO MOAKIIOUEHUS K ceTn «MIHTepHeT» W o0ecredeHrneM q0CTyIa
B DJICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEbHYIO CPEly YHUBEPCUTETA.
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