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I. OPTAHU3AIIMOHHO-METOINYECKHM PA3IEJ

Heap u3yuenuss IMCUUIIMHBI: (pOpMHpPOBaHUE OOILErO MPEICTABICHHUS O XUMHH, XUMHUUYECKUX
SBJICHUSIX, POJIM M MECTE XUMHH B COBPEMEHHOM OOILECTBE, 03HAKOMJICHHE C OOIIMMU M MPHUHIUITHAIIEHO
BaXHBIMU 3aKOHOMEPHOCTSIMHU MPOTEKAHHUS MPOLIECCOB B XUMUYECKHX CUCTEMaX, B YCTAHOBJICHUH CBS3EH
MEXJ1y COCTaBOM, CTPOEHUEM U CBOWCTBaMU BEIIECTB.

33}13‘{1/1 H3YYCHUA NTUCHUIIJIUHBI?

- chopMupOBaTHCSI HABBIKK paOdOTHI B XMMUYECKOH J1abopaTopuu, paboThl C XUMHUECKOW MOCY10H
U pEaKTUBAMU;

- TIOATOTOBKA K MCIIOJIb30BAaHUIO CUCTEMATH3UPOBAHHBIX TEOPETHYECKUX U MPAKTHUECKUX 3HAHUHN
IpY peIIeHUH NMPO(EeCCHOHANBHBIX 3a7ad;

- copMHpOBaTh 3HAHUS MO XUMHM KakK OJHOW W3 (yHJaMEHTAJIbHBIX 00IIE00pa3oBaTEIbHBIX
JMCIUITIINH €CTECTBEHHOHAYYHOT'O IUKJIA.

Mecto mucuumiaudbl B cTpykrype OIIOII: peanmmsyercs B pamkax 0a30Boi(00s3aTEIBHOMN)
gactu O0sioka b1. JlucturmHbl (MOTYIH)

IlnanupyemMble pe3yJbTaThl 00y4eHHs 0 TUCHHUILINHE:

IInanupyemble pe3yJibTaThl

Kon
NHaukaTopbl KOMIETEHIIUH 00yueHUs
KOMITETEHIIH
10 TUCHHIJIHHE
OIIK-1 3Haer: 3Haer:
-OCHOBHBIE 3aKOHBI MATEMaTHIECKUX, -3HAKH  XUMHUYECKUX  DIJIEMEHTOB,
€CTeCTBEHHOHAYYHBIX U GbopMyJIBl XMMHYECKHX BEUIECTB H
o0menpodecCHOHaTbHBIX TUCITUTUIAH C yYpaBHEHUS XUMHYECKHUX PEaKIIHii,
IpUMEHEHHEM -OMOJIOTHYECKYIO POJb XUMHYECKUX
UH(OPMAIMOHHO-KOMMYHUKAITHOHHBIX JJIEMEHTOB M WX COCIUHECHHIA, POIh
TEXHOJIOTHI XUMHUYECKHUX COEIMHEHU B
(hopMUPOBaHUH 36MHON KOPBI

Ymeer: YwMmeer:

-peliaTh TUIIOBBIC 33/Ja4H -aHaIU3UPOBATh W KCIIOJNH30BATh
poeCCHOHATLHOM IeATETFHOCTH Ha npodeCCHOHATIbHBIE 3HAHUS C IIEJIBI0
OCHOBE 3HAaHU OCHOBHBIX 3aKOHOB OPUEHTHUPOBAaHUS B  COBPEMEHHOM
MaTeMaTHYECKUX, UHPOPMAIIMOHHOM IPOCTPAHCTBE;
€CTECTBEHHOHAYYHBIX U MIPUMECHSIT npodeccuoHanbHbIC
o0rmIenpoheCCHOHABHBIX TUCIIUILIHH C 3HaHUS U YMEHUS B pealiu3alliy 3a1a4
IpUMEHEHHEM UH(POPMALIMOHHO- WHHOBAIlMOHHOW  00pa3oBaTeIbHOMN
KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA MOJUTHKH,  COCTaBJISATH  (POPMYIIBI

XMMHYECKUX COEAUHEHUH, MPOBOJUTH
MaTEMaTUUECKHUE PACUETHI,

Bnaneer: Bnaneer:

-HaBBIKAMH T10 PEIICHUIO THTIOBBIX 3a]1a4 -HaBBIKAMH I10 PEIICHHUIO THITOBBIX
npodecCHOHABLHOM 3ana4 npodeccruoHaIbHON
JeITEILHOCTHA Ha OCHOBE 3HAHUM JeITEJILHOCTH HAa OCHOBE 3HAHMMI
OCHOBHBIX 3aKOHOB MaTEMAaTU4YCCKUX, OCHOBHBIX 3aKOHOB MaTCMAaTU4YCCKUX,
€CTECTBCHHOHAYYHBIX U €CTECTBEHHOHAYYHBIX 1
o0renpopecCuOHANBHBIX TUCIUTUIMH o01enpopeccuoOHATBHBIX TUCIUIUTHH
C IpUMEHEHNnEM HH()OPMAITMOHHO- C TpUMEHEHHEM HWHOOPMAITMOHHO-
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KOMMYHUKaAITMOHHBIX TEXHOJIOTHI

| KOMMYHHKAIIMOHHBIX TEXHOJI OTui

I1. COAEP’)KAHUE U OB BbEM JUCIIUAIIJIMHBI
€ YKa3aHHEM KOJIHYeCTBA 4YacOB, BbIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4aomuxcs
¢ npenoaasareJieM (110 BUIaM y4eOHBIX 3aHATHI) U HA CAMOCTOSITEILHYIO padoTy

Ounas ¢opma 00yueHus

HaunmenoBanue
pa3aesioB u TeM

Bcero
JacoB

AyIMTOpHBIE 3aHATHS

JIK 113 JIb

Cam.
pao.

Pa3zgea 1.«OcHoBHBIE
NMOHATHA XHUMHN»

112

8

6

98

Tema 1. « OcHOBHBIE
IIOHSTUS 3aKOHBI
XUMHUA»

15

1

14

Tema 2. « OcHOBHEIE
KJ1aCChI
HEOPraHUYECKUX
COCIUHCHMUIN)

17

14

Tema 3. « Ctpoenue
BEIIIECTBA»

17

14

Tewma 4.
«Ilepuognyeckas
CHUCTEMA U CTPOCHHE
aTOMOBY

15

14

Tema 5. «XuMmuueckas
CBSI3b)

15

14

Tema 6. « CkopocThb
XUMHYECKUX PEAKIIUH,
OCHOBHBIC

MMOHSTHS
TEPMOTUHAMUKI)Y

17

14

Tema 7. OKHCIUTEIBLHO-
BOCCTAHOBUTCIBbHBIC
peaKIuu u
DJIEKTPOXUMHUS

16

14

Pa3zpen 2. «Xumus
JIEMEHTOB)

31,8

27,8

Tema 1. DOnementwr I,
[III, IVrpynmst

16

14

Tema 2. DmemeHTHl V,
VI, VII rpynnst

15,8

13,8

Konmponw

0,2

Umoeo 3a 1 cemecmp

144

8 10

125,8

Pazpea 3.
Opraanyeckast XuMust

16

12

Tema 1. « OcHOBHBIE




TOHSITUSI OPTaHUYECKON
XUMHUN»

Tema 2. «Teopust
XUMHUYECKOTO CTPOCHHUS
OpPraHUYECKUX
coenuHeHuit A.M.
Bbytneposay»

Pasznea 4. Baxkneiimme
KJIACCHI OPraHMYeCKUX
COeIUHEHUI

89,7

16 16

57,7

Tema 1. «AnKaHbI»

Tema 2. «AIKEHBI»

Tema 3. «AIKHHED)

AlWIN|—

Tewma 4.
«ApomaTrnueckue
YII1€BOAOPOABI
(apeHbI)»

o000 |00 |00

| ot [t |

| et |t |

N[N D

Tewma 5.
l"anoreHonpous3BoaHbIE
YTJIE€BOIOPOIbI

Tewma 6.
Kucnoponocoaepxarue
OpraHUYEeCcKUe
COEIMHEHUS

Tema 7.DeHoBI

N

Tema 8. IIpocTeie
3UpHI

Tema 9 Anpneruan! u
KETOHa.

10

Tema 10. Kap6oHoBBIE
KHCJIOTHI U UX
MIPOU3BOJIHBIC

11

Tema 11.VYrineBonsl

N

12

Tema 12.
A3oTcoaepkalime
OpraHUYEeCcKUe
COEIMHEHUS

6,7

3,7

KoncynbTanus

DK3aMeH

0,3

KonTposnb

36

Wroro 3a 2 cemectp

144

18 18

69,7

Hmozo 3a 1,2 cemecmp

288

26 28

195,5

OuHo-3a04Hast popma oOyueHunst

|.N'9

HauMeHoBanue

Bcero

AyaMTOpHBIE 3aHATHS

Cam.




n/n

pPa3/iesioB U TeM

yacoB

JIK

113

JIb

pao.

Pa3zgea 1. «OcHoBHBIE
NMOHATHA XHUMHN»

115

112

Tema 1. « OcHOBHEBIE
IIOHSTUS 3aKOHBI
XUMHUA»

16

Tema 2. « OcHOBHEIE
KJ1aCCHI
HEOPraHUYECKUX
COCIUHCHMUIN

17

16

Tema 3. « Ctpoenue
BEILIECTBA»

16

16

Tewma 4.
«Ilepuognyeckas
CHUCTEMA U CTPOCHHE
aTOMOBY

17

16

Tema 5. «Xumnueckast
CBSI3b)

16

16

Tema 6. « CkopocTb
XUMHYECKUX PEAKIIUH,
OCHOBHBIC

MOHSTHS
TEPMOTUHAMUKI))

16

16

Tema 7. OKHCIUTEIBLHO-
BOCCTAHOBUTCIBbHBIC
peaKIuu u
DJIEKTPOXUMUS

17

16

Pa3zpen 2. «Xumus
JIEMEHTOB)

28,8

27,8

Tema 1. DOnementwr I,
[IIII, IV rpynmnst

15

14

Tema 2. DmemeHTHl V,
VI, VII rpynnst

13,8

13,8

Konmponw

3auem -0,2

HUmoeo 3a 2 mpumecmp

144

139,8

Pazpea 3.
Opraanyeckast XuMust

20

20

Tema 1. « OcHOBHBIE
TOHSITUSI OPTaHNYECKOU
XUMUI)

10

10

Tema 2. «Teopus
XUMHUYECKOTO CTPOCHUS
OpPraHUYECKUX
coenuHeHuit A.M.
bytneposay»

10

10

Pasznea 4. BaxkuHelimme
KJIACCHI OPraHMYeCKUX
COeIUHEHUI

112,7

104,7




Tema 1. «AnKaHbD»

Tema 2. «AJIKEHBI»

Tema 3. «AIKHHED)

AW —
O |\O|\O|\O
— | [ [
O |CO |00 |00

Tewma 4.
«ApomaTuyeckue
YTJIEBOJIOPO/IBI
(apeHb1)»

5 | Tema 5. 9 1 8
["anorenonpous3BoHbBIE
YTJIEBOJIOPO/IBI

6 | Tema 6. 9 1 8
Kucnoponoconepxatuue
OpraHUYecKue
COCANHCHUA

7 | Tema 7.®eHOIBI 9 1 8

8 | Tema 8. Ilpocteie 9 1 8
3UpHI

Tema 9 Anpneruans! u 8 8
KETOHa.

10 | Tema 10. Kap6oHOBBIC 8 8
KHCJIOTHI U UX
MIPOU3BOJIHBIC

11 | Tema 11.Yraesoasl 12 12

12 | Tema 12. 12,7 12,7
A3zoTcoaepxaiiue
OpraHUYecKue
COCANHCHUA

Koncynbranus 2

KoHTpob 9

OK3aMeH 0,3

Wtoro 3a 3 Tpumectp 144 4 4 124,7

Hmozo 3a 2,3 288 6 6 264,5
mpumecmp

III. OHEHOYHBIE MATEPHUAJIBI UIs1 TPOBETEHWA TEKYIIEA U
MMPOMEXYTOYHOU ATTECTAIIMUA OBYYAIOIIUXCSA ITIO JUCIUIIJIMHE

Tekymas arTectamsi TPOBOAUTCS B (OpME KOHTPOJIBHOW paboThl (B TPATUIIMOHHON WIIN
TecToBoi (hopme), pedepara.

TunoBoii BApMAaHT KOHTPOJIbHOH PadoThI
B tpanunmonHoit opme:

Bapuant Ne 1



1.JIns BBITIOJIHEHUS 3aJaHUs MCHOJB3YWTE CIEAYIOMMM TMepeueHb BEIIECTB: HOAMJ HATpUs,
cynbhuT Oapus, cyiabhaT aMMOHHUS, COJNsiHAs KUCIOTa, HUTPUT HaTpus. J(omycTUMO HCMONIb30BaHHE
BOJIHBIX PACTBOPOB BEILECTB.

W3 npennokeHHOro mnepedHs BHIOEpUTE BEIIECTBA, MEXKIY KOTOPHIMH BO3MOXKHA OKHCIIUTEIBHO-
BOCCTAHOBUTEIbHAS PEAKIIMS, U 3aITUIIUTE YPaBHEHHE 3TON PEaKIUu.

CocTaBbTe 3JEKTPOHHBIN OallaHC, YKa)KUTE OKHCIUTENb U BOCCTAHOBUTEb.

2.I1pu snexTponu3e BogHoro pactBopa Hutpara meau (I1) momyuwnu meramn. Metamn obpaboTtanu
KOHIIEHTPUPOBAHHOM CEpPHOM KHUCIOTOM TIpU HarpeBaHWU. BplaenuBmuiics B pe3yibTaTe ras
IPOpearupoBajg ¢ CEPOBOJOPOJOM C 00pa30oBaHMEM NPOCTOTO BEIIECTBA. DTO BEIIECTBO HArpelu ¢
KOHIICHTPUPOBAHHBIM PaCTBOPOM I'HIPOKCUIA KaJIHS.

Harnummre ypaBHEHUS 4ETBIPEX ONMCAHHBIX PEAKIIUM.

3. Ykaxute Hanbosee noasapHyro MoJiekyy. OOBICHUTE, UCXO/IsI U3 CTPOSHUS MOJIEKYII.

1)CO2; 2)CH4; 3) BeCl2; 4)H20.

Bapuant Ne 2

1. Bomopox o6sémom 3,36 11 (H.y.) IPOIYCTUIIU NIPU HArpeBaHUU HaJ mopomkoM okcuaa meau(1l),
NPy 3TOM BOJIOPOJI MpopearupoBai MojJHOCThiO. [lomydeHHbI TBEPABIM ocTaTok momectwyin B 170 r
20%-HOoro pacTBOpa HHUTpaTa cepedpa. OnpenenuTe MacCOBYIO JIOJIIO COJIM B IOJIYYEHHOM pacTtBope. B
OTBETE 3alMIINTE YPaBHEHMsI pEaKIMii, KOTOpble yKa3aHbl B YCJIOBHUU 3a/Jayd, U MPHUBEAUTE BCE
HEO0OXOIMMBbIC BEIYUCIICHUS (YKa3bIBATE €IMHULIBI U3MEPEHUS UCKOMBIX (PU3NYECKUX BEITUUHH).

2. TloaroToBsTe mabopaTopHOE 00OpYyIOBaHHWE, HEOOXOAMMOE MJIs TPOBEICHUS JKCIICPUMEHTA.
[IpoBenuTe XUMHUYECKHE pPEAKIUU MEXAY THUIPOKCHIOM IIMHKA W BBIOPAHHBIMH BEUIECTBAMHU B
COOTBETCTBUM C COCTABJICHHBIMH YpPaBHEHHSIMH peaklnH, cOoOIoas MpaBuja TEXHUKU O€30MacHOCTH,
MPUBEACHHBIE B MHCTPYKIUU K 3amaHuio. ONUIIMTEe U3MEHEHHUS, POUCXOISIINE C BEIIECTBAMU B XOJE
MPOBEIEHHBIX PEAKIUMN.

JlaH MopoImKoOOpa3HbIi TUAPOKCH] IIMHKA, a TakKe HaOOp CIEeIYIONIMX PEaKTHBOB: BOJHBIC
pacTBOpBI TUAPOKCUIA HATPUS, HUTpATa Kallus, Cyiab(dara HATpUs, COJSIHONM KHCIOTHI U aleraTa

HaTpHs.
3. B kako#i MOJieKyJie UMEETCS UOHHBIN TUI CBSI3U?
1)HCI; 2)NH3: 3) NaCl; 4) H3BO03.

B tecroBoii hopme:

1. U3 NPEAJT0KCHHOI0 MepeYHs BblﬁepI/ITe ABa COCANHCHHS, B KOTOPBIX IIPUCYTCTBYET
HOHHAAA XUHMHYCCKasA CBA3b.
a) Ca(C102)2
6) H ClO;
B)NH4Cl
r) HCIO,
1) CLO;

2. JIisi BHINOJIHEHUSI 32/IJaHUsI UCTIOJIb3YiiTe CJIeYIOIIUA PsSi/i XAMHUYECKHX 3JIEeMEHTOB:
a) Li

o) P

B)B

r) Cu

n) N

OTBETOM B 33/IaHHUH SIBJISIETCS TTOCIIEIOBATEIHLHOCTD MUGP, O] KOTOPHIMHU yKa3aHbl XUMUYECKHE
3JIEMEHTHI B JAHHOM PSIy.



W3 yka3aHHBIX B Py XMMUYECKHUX 3JIEMEHTOB BbIOEpUTE TPH 3JIeMeHTa, KoTopblie B [lepuonnyeckoit
cucteme xumuueckux aemMeHToB [[.M. MeHneneeBa HaxoAsATCA B OTHOM MEPHUOJIE.

PaCHOJIO)KI/ITe BbIGpaHHbIe 3JICMCHTHI B HOpSI,HKC YMGHBIHGHI/I}I X aTOMHOI'O pa;:myca.

3anummTe HOMepa BEIOPAHHBIX 3JIEMEHTOB B HY)KHOM MOCIIE0BATEIbHOCTH.

3. JlaH psii XMMHUYeCKHUX 3JIEMEHTOB:
a) O
6) S
B)Ne
r) Se
1) Mg
BriGepute aBa aeMeHTa, KOTOPhIE B COSTUHEHUSX MOTYT UMETh BaJIEHTHOCTH V1.

4. U3 npeaJio:KeHHOT0 NepeYHsi BbIOepuTe 1Ba BelleCTBA, ¢ KAKIABIM U3 KOTOPBIX
B3aMMO/IeHCTBYeT BOJAOPOI.

a) a3oT

0) TUAPOKCHUT HATPHUS

B) okcu xene3a(Ill)

T') XJIOpUJ KaJdbLUs

1) cepHas kuciota (p-p)

5.0npenennte, aTOMbI KAKHX U3 YKAa3aHHBIX B PSI/IY 3JIEMEHTOB B OCHOBHOM COCTOSTHUH
HMEIOT OINHAKOBOE YK CJI0 HECTIAPEHHBIX YJIEKTPOHOB.

a) Si

0)P

B) Mg

r)F

n) Br

6. U3 npenJio:keHHOT0 nepeyHsi BbIOepuTe 1Ba BellecTBa, KOTOPbIe B3aAaUMOAEHCTBYIOT €
dochopom.

a) BOJIOPOJT

0) THIPOKCHU/T KaTusl

B) Hon

I') XJIOPU]I HATpUs

1) GTOpUI Kamus

7. BoiOepuTe 1Ba BbICKAa3bIBAHUSA, B KOTOPbIX TOBOPUTCH 0 HATPUM KAK 0 XMMHUYECKOM
3JIeMeHTe.

a) Hatpuii xopo1110 mpoBOIUT TEILIO.

0) M3BecTHBI IECTh PAJUOAKTUBHBIX U30TONOB HATPHUS.

B) HaTpuii BXOIUT B cOCTaB rajaura.

r) C NOMOIIbIO aMaIbIraMbl HATPUSI MOXKHO OIIPEAEIIUTh COJIEpKaHKe BJIard B Ipoode
OpPraHUYECKOT0 BEIIECTBA.

n) [Ipu okucieHnn HaTpuUsl B CyXOM BO3JIyXe 00pa3yeTcs IEPEKUCh.

8. BemectBa, popmyiibl koTopbix — ZnO u Na;SOy , ABJIAKOTCA COOTBETCTBEHHO
a) aM(pOTEPHBIM OKCHJIOM U COJIBIO

0) OCHOBHBIM OKCHJIOM U KHCJIOTOM

B) OCHOBHBIM OKCHJIOM U OCHOBaHUEM



) aM(QOTEPHBIM THIPOKCHIOM U COJIBIO

9.C yriiepooM npu onpeaejéHHbIX YCJAOBUAX MOKET PearupoBaTh
a) okcu xenesa(Ill)

0) TUAPOKCH]T HATPHS

B) COJISTHAsI KUCIIOTa

T) Meb

10.IIpu3HaKOM NPOTEKAHMSA XUMHYECKOI PeaKIMu MeK1y pacTBOPaMH HUTpPaTa cepedpa u
XJIOPHJA KAJbIHUSA ABJIAETCH
a) BBIJICJICHUE Ta3a
0) oOpa3oBaHue ocajaka
B) pPacTBOPEHHUE OCAKa
T') MOSIBJICHUE 3amaxa

11.Bbi0epuTe 1Ba NPABUJILHBIX YTBEPHKACHUSA O JJINHAX KOBAJEHTHBIX CBSA3€H.
a) Jlmuna cBs3u F-F Gombine pmunb! cBssu H - H

0) JJnmuna cBs3u C = C Gonbire nauHbl cBsizu C- C

B) Jlnuna cBsizu C=C  pasHa junHe cBsizu C = C

r) JJmuna cBs3u O - O6onbie quHb csizu O = O

n) Jlnuna cBs3u F - F Gonbie pouHbl csizm I - 1

12. lan psax XUuMHYECKHUX 3J1€eMEHTOB:
a)H

0) Na

B)Ba

r) N

n K

Omnpenenure, aTOMbI KaKUX U3 YKa3aHHBIX 3JIEMEHTOB UMEIOT B OCHOBHOM COCTOSIHUM JIBa S-3JIEKTpOHA Ha
BHEIIIHEM YPOBHE.
3anuuuTe HoMepa BHIOPAHHBIX JIEMEHTOB.

13.YcranoBuTe cooTBeTCTBHE MekKAY (POPMYJIOH BeliecTBa M KJIaCCOM/TPyNInou, K
KOTOPOMY(-0if) 3T0 BeleCTBO NPUHANJIEKUT: K KAXKI0i MO3ULMHU, 0003HAYEHHOIl OyKBOIi,
nojdepuTe COOTBETCTBYIONLYI0 NO3UIUI0, 0003HAYEHHYI0 LM PPOIi.

a) NHsHCO;3 1. conu cpennue
0) KF 2. OKCHJIbI KHCIIOTHBIC
B) NO 3. OKCHJIBI HECOJIe00pa3yroIne

4. conu KUCIIBIE

14.B oany 13 npoOMpPoOK ¢ 0CAAKOM I'MJAPOKCHIA ATIOMUHUS 100aBUJIN CUJILHYIO
KHucJa0Ty X, a B APYrylo — pacTBOp BeulecTBa Y. B pesyabrare B Kaxa0ii U3 npoOUpoK HAOII0AIN
pacTBOpeHHe 0CaaKa.
W3 npennoxkeHHOro nepevHs BbIOepuTe BemecTBa X U Y, KOTOPbIE MOTYT BCTYIATh B ONTMCAHHbIE
peaxiuu.

a) 6pOMOBOIOPOTHAS KHCIIOTA

0) ruapocynbdua HaTpUs

B) CEpPOBOJIOPOAHASI KMCIIOTA

T') TUAPOKCHT KaJTHs



1) TUIpaAT aMMHUaKa
3anummTe Mocae0BaTeIbHOCTh U(P, COOTBETCTBYIOMKX OyKBaM Xu Y

15. K 200 r 8%-Horo pacreopa xjiopuaa HaTpusi 106aBuiu 80 r Boabl. Berunciaure
MAacCCOBYIO /10110 COJIM (B MPOLIEHTAaX) B o0pa3oBaBiiemMcsi pacTtBope. OTBeT: % (Banummure
YHCJI0 € TOYHOCTHIO /10 1eCATHIX.)

16.13 npens1oskeHHOT0 MepevyHs BelecTB (AMMHAK, CYJb(AT HMHKA, THAPOKCHU KaJIu,
KapOOHAT MarHus, HOAN KAaJIusl, IePOKCH BOAOPO/a, I0MYCTHMO UCI0JIb30BaAHNE BOJHBIX
PAcTBOPOB 3THX BellleCTB) Bbi0epuTe CHIbHOE OCHOBAHUE U BellleCTBO, KOTOPOe BCTYNAaeT € 3TUM
CWIbHBIM OCHOBAHUEM B PeaKIUI0 HOHHOI0 00MeHa. 3anuunTe MOJIEKYJISIPHOE, TIOJIHOEe U
COKpalIéHHOe HOHHOE YPABHEHUSI PeaKIMHU € y4acTHeM BbIOPaHHBIX BelleCTB.

17.YcraHoBuTe COOTBETCTBHE MeKAY (POpMYJI0ii BelleCTBa M peareHTaMM, ¢ KasKIbIM U3
KOTOPBIX 3TO BeLIECTBO MOKeT B3AUMOACHCTBOBATh: K KAXK/10H NO3ULMHU, 0003HAYECHHOI OYKBOIi,
nojadepuTe COOTBETCTBYIOIYIO MO3UIIMI0, 0003HAYEHHYI0 U (POii.
OOPMVIJIA BEIIECTBA PEATEHTBHI
A) KOH
b) Ba(OH),
B) K,SO4
I') KHSOq4
1) Ba(N03)2, SI‘BI‘Z, HzSO4
2) AlCls, NH4Cl, HNO;
3) NaOH, I,, Na
4) CH3COOH, N2, NaQSO4
5) KOH, Ca(OH),, Mg

18.YcraHoBuTe COOTBETCTBHE MeKAY (PAKTOPOM, €iiCTBYIOIIIMM HA PABHOBECHYI0 CUCTEMY

2S0;(r.) + Oz(r.) 2SO3(r.), 1 HATpaBJIeHUEM CMeEIeHUsI XUMHYEeCKOr0 PABHOBECHS B 3TOM
CHCTeMeE: K KaKI0H MO3UIIMU, 0003HAYEHHOI OYKBOW, Mox0epuTe COOTBETCTBYIONLYI0 MO3ULHUIO,
0003HaYeHHY10 U GPOi.

BO3JIEICTBUE HA CUCTEMY
A) nobaBneHre KaTaJIM3aTopa
b) no6aBnenue kucnopoaa
B) monmxenue naBineHus
I') moBeIIIEHNE NaBIECHUS
CMEIEHUE XMMHUYECKOI'O PABHOBECHUA
1) B cTOpOHY npsAIMOI peakuu
2) B CTOPOHY 00paTHOM peakIuu
3) mpakTUYECKH HE CMEIAETCS

19.BepHbI 14 CyKIEeHHS 0 YMCTHIX BelIeCTBaxX U CMecsx?

A. CMech IOpPOIIKOB CEPBI U JKEJ€3a SBISIETCS HEOAHOPOAHON CMECHIO.
b. [InutbeBas cona BISETCS YACTHIM BELIECTBOM.

1) BepHO TOIBKO A

2) BepHO ToJIBKO b

3) BepHBI 00a CyXIEeHUS
4) o0a cy>XIeHHs HEBEPHBI
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20. O kxakoM 3aKOHe HIeT peyb?

OTPaXKaeTCs B 3aKOHE COXPAHEHHUS MACChl, KOTOPBIA 3aKIIIOYAETCS] B CIIEAYIOLIEM:
Macca BEIIECTB, BCTYMHUBIIMX B XHUMHYECKYIO PEaKIMI0, paBHAa Macce€ BCEX MPOIAYKTOB PEaKIIMH.
BemiectBa He Mcue3arOT U HE BO3HMKAIOT U3 HUYETO, a MPOUCXOAUT XUMHUECKOE MpEeBpallleHue. 3aKoH
SIBJISIETCSI OCHOBOM TIPH COCTABJICHHHM XHUMHUYECKUX PEAKIIMA U KOJMYECTBEHHBIX PACYETOB B XUMHUH.

IIpumepHas TemaTuka pedeparon

1. Kparkue cBeeHus 110 UICTOPUN BOSHUKHOBEHHUSI U PA3BUTHUSL OPraHUYECKON XUMUH.
2. XKuznb u nestenbHocTh A.M. bytneposa.

3. ATOMHO-MOJIEKYJISIPHOE YUYEHHUE U €r0 3aKOHBI

4. Ponb OTE4YECTBEHHBIX YUEHBIX B CTAHOBJICHUM U Pa3BUTUU MUPOBOM OpraHN4eCcKon
XUMUHU.

5. CoBpeMeHHbIE NIPECTABIECHUS O TEOPUH XMMHUECKOTO CTPOCHHSL.

6. DKOJIOrMYECKHE aCIIEKThI UCITOJIb30BAHUS YTJIEBOJOPOIHOTO ChIPBSI.

7. DKOHOMHUYECKHE aCIEKThl MEKIYHAPOJHOTO COTPYAHUYECTBA 110 UCIIOIb30BAHUIO
YTJIEBOJOPOIHOTO CHIPBSI.

8. Mctopust OTKpBITHS 1 pa3pabOTKH ra3oBbIX U HEYTAHBIX MecTopoxaeHui B Poccuiickoiideneparmu.
9. Xumus yrieBoJOpOIHOTO ChIpbsl U MOs Oyay1ias mpodeccus.

10. YrneBoaopoaHOE TOIUIMBO, €70 BUABI M Ha3HAUEHUE.

11. CuHTeTHYECKHE KayqyKH: UCTOPHUS, MHOTO0Opa3nue U MEePCIICKTUBHI.

12. Pe3nHOTEXHNYECKOE ITPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIpOrpecce.
13. ApoMatrdeckue yrieBoI0POIbl KaK ChIphe ISl TPOU3BOICTBA MECTUIUIOB.

14. YrieBoabl ¥ UX POJIb B AKUBOM IPUPOJIE.

15. CTpoeHue rItoKO3bl: UCTOPUS PA3BUTHS IPEACTABICHUN U COBPEMEHHBIE BO33PEHUS.
16. PazButne caxapHoii IpOMBIIIIEHHOCTH B Poccun.

17. Ponpb yriieBos1oB B MOel OyyIien mpodeccuoHaIbHON NeITeIbHOCTH.

18. Metanoun: xemodmius 1 xemopoOus.

19. Dranon: Benuyaiiiiee 6;1aro U CTpaIIHOE 3710.

20. ATKOTOJU3M H €ro Npo(UIIaKTHKA.

21. MHoOroatoMHbIe CIIUPTHI U MOsI OyayIas mpodecCuoHaIbHAS eI TETbHOCTb.

22. dopmanblerui Kak OCHOBA TMOJYyYEHUS BEHIECTB M MaTEpUANOB JUIsI MOeHIpodecCHOHATBHOMI
NEeSATENbHOCTH.

23. MypaBbpuHas KUCJIOTa B IPUPOJIE, HAYKE U IIPOM3BOCTBE.

24. Uctopus ykcyca.

25. CroskHble 2QUPHI U UX 3HAUYEHHE B IPUPO/IE, OBITY U TPOU3BOCTBE.

26. )Kupsl Kak IpOYKT MUTAHUSI 1 XUMUYECKOE ChIPBE.

27. 3aMeHa )KMpPOB B TEXHUKE HEMUIIIEBBIM CHIPHEM.

28. HexBaTka mpo10BOJIbCTBHS Kak rio0anbHas mpobiieMa 4eI0BeUeCcTBa U MyTH €€
pelLIeHus.

29. Mebura: npomnuioe, HacTosee, Oyayiiee.

30. CpencTBa TUrMEHBI HA OCHOBE KUCJIOPOACOAEPKAIIMX OPraHUYECKUX COEAUHEHNH.
31. Cunarernueckue mororiue cpeactsa (CMC): 10CTOMHCTBA U HETOCTATKH.

32. AMMHaK 1 aMUHBI — OECKHUCIOPOAHbIE OCHOBAHHS.

33. AHWJIMHOBBIE KPACUTEIHN: UCTOPHS, POU3BOCTBO, NEPCIICKTHBA.

34. AMUHOKHCIIOTBI — aM(OTEpHbIE OPraHUYECKHE COEMHEHUSI.

35. AMUHOKHCIIOTBI — «KUPITUIHKN» OCTKOBBIX MOJICKYJI.

36. CuHTeTHYECKUE BOJIOKHA HA aMUHOKUCIOTHOM OCHOBE.

37. «Ku3Hb 3TO CIOCOO CYIIECTBOBAHMS OCIKOBBIX TEII...»

38. CtpykTypsl Oenka U ero AecTpyKTypHUpOBaHHE.
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39. buonornyeckue GyHKIUU OETKOB.

40. benkoBasi OCHOBa UMMYHHUTETA.

41. lepuuut 6enKa B MUIIEBBIX IPOAYKTAX U €ro IPEoI0JICHHE B paMKax I100aibHOM
MIPOJIOBOJILCTBEHHON MPOrPaMMBI.

42. Xumus 1 OM0J0THUs HYKJIEMHOBBIX KUCIIOT.

43. CoBpeMeHHBIC METOIbI 00€33apayKUBAHKS BOJIBI.

44. XXuznb u gestenbHocTh JI.M. Menaeneena.

45. «IleprognueckoMy 3aKOHY OyayIlee He TPO3UT Pa3pyIICHUEM. .. ).

46. PeHTreHOBCKOE U3JIy4EHHE U €r0 UCIOIb30BAaHUE B TEXHUKE U MEULIUHE.
47. IIna3ma — 4eTBEPTOE COCTOSHUE BEILIECTBA.

48. AMop(HBIE BelIecTBa B IPUPOJIE, TEXHUKE, OBITY.

49. OxpaHa OKpyKarolel cpesibl OT XMMUYECKOTO 3arps3HEHHUS.

50. KonnyecTBeHHbIE XapaKTEPUCTUKH 3arpsI3HEHUS OKPY)KAIOIIEH CPEIbL.

[IpomexxyTouHas aTrecTanus OOYdYaIOIIMXCS OCYIIecTBIseTcs B (opMe 3adera, dK3aMeHa C
UCIOJIb30BAHUEM CIEIYIOIIUX OIEHOYHBIX MATEPUANIOB: NepeueHb GONpPOCo8 K 3auemy, NepeyeHb
80NPOCOG K IK3AMEH) .

Bomnpocsl k 3a4ety
(1 cemecTp ouHasi popma 00yueHus:, 2 TPUMECTP 0YHO-3a04Hasi popma 00yueHust)

1. Ilpeamer u 3agauu XUMHHM. SIBieHUS QU3NUECKUE U XUMHUYECKHe. MeCTo XUMHH CPEIHeCTECTBEHHBIX
HayK.

2.AtoMHO-MoOJEeKyIIApHOE yueHue. ATombl. Monekyibl. [locTostHCTBO cocTaBa BemiecTBa. OTHOCUTENIbHAS
aTOMHasi U OTHOCHUTENIbHAS MOJIEKYJIIpHAs MacChl. 3aKOH COXPAaHEHUS MAacChL,Eero 3HA4€HHE B XHUMHH.
Monb — equHHIIA KOTUYECTBa BemecTBa. MolsipHas Macca. 3aKOHABOTaIPO U MOJISIPHBIA 00BEM Ta30B.

3. Xumnueckuii s5eMeHT. [IpocToe BelecTBO, CIOKHOE BEMIECTBO. 3HAKM XUMHYECKHUXAJIEMEHTOB,
XUMHYECKHe (HOpMyITbL.

4.CtpoeHne aToMa, COCTaB aTOMHBIX siiep, M30TOmbl. CTpoeHHe 3JIEKTPOHHBIX O00O0JI0UEKaTOMOB Ha
npumMepe 31eMeHToB 1, 2, 3 U 4-ro mepruo 0B NEPHOANYECKON CUCTEMbL. DIIEKTPOHHBIE (HOPMYIIBI AaTOMOB
1 1oHOB. OCHOBHOE M BO30YKJI€HHOE COCTOSHUS.

S.Ilepuoanyeckuil 3akoH M Tepuoauyeckas cucrtema siaemMeHToB J[.M. Menneneesa.CoBpemeHHas
(dbopMynupoBKa MEPUOAMYECKOTO 3aKOHA. 3HAYeHHE IMEepHOJUYecKoro 3akoHa.bonbiine u Mmaible
nepuosl. I'pynnsl U noArpynnsl. 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB OTIOJIOKEHUS B MEPUOINYECKON
CUCTEME.

6. TUNBIXMMUYECKUXCBSI3€11: KOBaTIEHTHAsA(IIOJIIpHAsIMHENIOJISIPHAS ), AIOHHAS,BOIOPOAHAs, MeTaJlJIM4ecKasl.
CriocoObl 00pa3oBaHUs M XapaKTEPUCTUKU KOBAJEHTHOW CBs3u.IIpuMepbl coemuHEHH CO CBS3SIMU
Pa3HbIX TUIIOB. Ba€eHTHOCTD U CTENIEHb OKUCIIEHUSA. TUNBIKPUCTAIIIMYECKUX PELIETOK.
7.Knaccubukanuss XUMUYECKHX PEaKIUi: peakiUH COSAMHEHHUS, Pa3jIoXKeHHs, 3aMEIICHUSN OOMEeHa;
9K30 - ¥ SHAOTEPMHUECKUE PEAKIIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.

8.CKOpOCTh XMMHMYECKHUX pEaKIui. 3aBUCUMOCTbh CKOPOCTH OT TMPHUPOABl PEarupyrolIuXBelIeCTB,
KOHIIGHTpauuu, TtemnepaTypbl. Karamm3 wu  karammzatopbl. OOpaTUMOCTh XUMHUYECKUXPEAKIIHHA.
XUMUYECKOe PaBHOBECHE U YCIIOBHS €ro cMenleHHs. TernoBbie 3pPeKThl XUMUUECKUXPEaKIUil.
9.PactBopbl. PacTBOpMMOCTH BelIeCTB. 3aBUCHMOCTb PACTBOPUMOCTH BELIECTB OT HMXIPUPOABI, OT
TEeMIIepaTypbl u JIaBJICHUSI. Tennossle s¢deKTb npu pPacTBOPEHUH.
BrIpakeHNEKOHIIEHTPAIMMPACTBOPOB(MACCOBASA10JIIPACTBOPEHHOTOBEILIECTBA, MO PHASIKOHIICHTPALIHS ).
3HavYeHNE pacTBOPOB B TEXHUKE, CEITLCKOM X035HCTBE, OBITY.
10.9nexkrponurnyeckasaucconuanus.Crenenpaucconnanui. CuiibHbIe U cradble 3J1eKTpOIUTHl. MoHHBIE
ypaBHeHUs peakiuii. CBOHCTBAa KHUCJIOT, OCHOBAHMH M COJIEM B CBETE€ TEOPUU DIEKTPOIUTHUYECKOMN
aucconranuu. AMdoTepHble cBOicTBa Bojabl.MloHHOE mpou3BeneHue BOABI. BoJOpOIHBIN MOKa3aTelns.
[IIxana pH. KucioTHO-OCHOBHBIE HHAUKATOPHI.
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11.0KucInTeNbHO-BOCCTAHOBUTEIBHBIC
peakuuu.OnpeneneHnecTeXHOMETPUIECKUXK0I(PPHUIIEHTOBBYPAaBHEHUAX OKUCIUTEIBHO-
BOCCTaHOBUTEIHHBIXPEAKIINI(METOT JEKTPOHHOTO WM HMOHHO-IJIEKTPOHHOTO OanaHca). DJIEeKTpOoIn3
BOJIHBIX PACTBOPOB MPACIUIABOB AJIEKTPOIUTOB. [Ipoiiecchl, mpoTekarlye y KaToAa U aHo/1a.

12. Okcuppl, knaccuduranms okcuaoB. CriocoObl MOTy4eHUE U CBOWCTBA OKCUIOB.

13.0OcHoBanus1, cIOCOOBI UX TONy4eHHs! U cBoicTBa. Lllenoun, ux momydeHue, CBOMCTBAa UIIPUMEHEHHE.
AM(poTepHbIe THAPOKCUIBI.

14 . Kucnotsl, ux kiaccudukanus 1 HoMeHKnarypa. Oomue crmocoObl MOJIyIeHUST UXUMUYECKHE CBOKCTBA.
Peakuus HelTpanuzauuu.

15.Conu, ux cocraB, kiaccudukamnus, HoMeHKIaTypa. CrocoObl MOJydeHHs, XUMUYECKHUECBOMCTBA H
npuMmeHenue. I'maponus coneit. Kpucraninoruaparsl.

16.Bomopon, ero ¢usnueckne m xumuyeckue cBoicTBa.llomydeHne Bomopoja B J1abOpaTopuul W B
TEXHUKE, €T0 MPUMEHEHHE.

17.I'anorensl, ux obmias xapakrepuctuka. CoeMHEHHS TaJOTEHOB B MPHUPOJIC, UX MPUMEHEHHE. XII0D,
ero ¢usnyeckue M XuMmHuyeckue cBoicTBa.llpuMenenne xjopa. XJIOpPOBOIOPOJI, €ro MOJy4YeHHE,
cBoiicTBa. CossiHast (XJIOpPOBOOPOIHAS) KHCIIOTA U ee conu. Kucnmopomocoaepskaiiye coelMHeHus XJIopa.
18.00mas xapakTepUCTUKA 3JIEMEHTOB IJIABHOM MNOArpynnsl VI rpymnmbl NEepUOJUYECKONH CHCTEMBI.
Kucnopon, ero ¢usnueckne u XuMHYECKHE CBoWcTBa. Asutorponus. IlomydeHue kuciopoga B
nabopaTtopuu U B TPOMBIIUICHHOCTH. Posb KHCIIOpOAa B IPUPOE U MPUMEHEHHE B TEXHUKE.

19.Boaa. Ctpoenue MoJieKkyJibl BOJbl. DU3nuecKkue 1 XUMUYECKUE CBOMCTBA BOIbI.

20.Cepa, ee pusndeckue U XuMHYecKre cBoricTBa. CepHas KHCIOTa, €€ CBOMCTBA MXUMHUYECKUE OCHOBBI
MIPOM3BOJICTBA KOHTAKTHBIM CIIOCOOOM.

Bomnpocsl k 3xk3aMeny
(2 cemecTp ouHasi popma o00yueHusi, 3 TPUMECTP 0YHO-3a04Hasi popma 00yueHus1)

1.Teopuss XMMHUYECKOTIO CTPOEHMSI OpraHndeckux coenquHeHuil A. M. bytnepoBa. 3aBUCUMOCTb CBOWCTB
OpPraHUYECKUX BELIECTB OT XMMUYECKOro crpoeHus. Mzomepus.

DJeKTpOHHAs MPUPOJa XUMHUUYECKUX CBA3EH B MOJIEKYJIaX OPraHMYECKUX COCTUHEHUH, CIIOCOOBI pa3phiBa
CBsI3€H, NOHSTHE O CBOOOJHBIX pajuKaiax.

2. 'oMosornueckuii psii NpeienbHbIX YIIIEBOJAOPOIOB (AIKAHOB), UX JIEKTPOHHOE U

MIPOCTPAHCTBEHHOE cTpoeHHeE (Sp3-rudpuauzanusi). Meran. HomeHkaTypa aqkaHoB, UX

¢dusnveckre U XumMuueckue cBoiictra. [Ipumenenue B Texuuke. [IpeaenbHbie yriaeBogOpOAbI B IPUPOJIE.
3.9TuneHoBbIC YTIAEBOAOPOABI (AIKEHBI), Sp2-TUOPUAN3AIUS, G- U T-CBSI3U. DTHIICH.

HomeHnkitarypa, xumnuueckue cBoiicta. [lonydyeHne u NpuMeHEeHNEe B IPOMBIIIIIEHHOCTH.

4.001ue NOHATHA XMMUHU BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUI: MOHOMED, MOJIUMED,

3JIEMEHTapHOE 3BEHO, CTeNeHb nonuMepusanuu. [lonustunen. [lonuBuaunxiopun. IlonsaTue o IueHOBBIX
yrieBogopoaax. [ Ipupoansliii kaydyk, €ro cTpoeHue U cBoMcTBa. CHHTETUYECKUH KaydyK.

5.Aneruner. OCOOEHHOCTH €To CTPOCHUS: SP-THOpHUIU3aIMs, TpoitHas cBs3b. [lomyuenue

alleTuiIeHa KapOuIHbIM CIOcOOOM, U3 M€TaHa, XMMUYECKHE CBOWCTBA, IPUMEHEHHE.

6.beH3011, €ro AIEKTPOHHOE CTPOEHHE, XHMHUYECKHE CBoiicTBa. IIpoMbllieHHOE TOMydyeHUE W
npuMeHeHue 6eH3ouna. IloHsaTHe 0 B3aMMHOM BIMSIHUM aTOMOB Ha IPUMeEpPE TOJIyoIa.

7 ITpupoHble HICTOYHUKH YTIEBOAOPOIOB: HEPTh, MPUPOHBIN U NOMYTHBIH HEPTIHbIE

rasbl, yrojib. [leperonka Hedtu. Kpekuar nedrenpoaykTos.

8.Criupthl. CTpOEHUE U XUMUYECKHE CBOMCTBA OJJHOATOMHBIX CIIUPTOB. [IpoMBIIIITIEHHBIN

CHHTE3 3TAHOJIA U €ro IpuMeHeHue. MHoroaToMHsle ciupThl. OCOOEHHOCTH XMMHUYECKHX

CBOMCTB IUIMLIEPHHA.

9.®deHo, €ro CTpPOCHUE, B3aMMHOE BIIMSIHHE aTOMOB B MOJIEKYJIe. XMMUYECKUE CBOMCTBA

(eHOJI0B B CONOCTABIEHUH CO CBOIiCTBaMU criupToB. [Ipumenenue denomna.
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10.Anbperusipl, UX CTPOEHHE, XHMMHUYecKue cBoicTBa. [lonydyeHue M NpUMEHEHHE MYpPaBbUHOTO H
YKCYCHOTO ajibJIeTu10B. KeToHBbI.

11.KapOGoHOBBIE KHCIIOTHI: CTPOCHHUE KapOOKCHIBHON TPYIIIBI, PU3NUECKUE U XUMUYECKHE

CBOIMCTBa KapOOHOBBIX KHCJIOT. BiusHue KapOOKCHIBHOM TPYNIbl HAa XUMHUYECKHE CBOMCTBa
YIII€BOJAOPOAHOTO pajuKaia. [ TaBHbIE peICTaBUTENN OJHOOCHOBHBIX KapOOHOBBIX KUCIOT: MypaBbHHAS
(ee 0cOOEHHOCTH), YKCYCHAs1, CTEApUHOBAsI, OJICMHOBAs, OCH30ITHASI.

12.Cnoxxnble 3Upbl, UX CTPOCHHUE, MOJIyUYECHHE peakuel sTepudukannm, XuMUIecKre

cBoiicTBa. JKupbl Kak MpeacTaBUTENH CI0KHBIX A3PUPOB, UX POJIb B IPUPOAE, XUMUUECKASI

nepepadoTKa.

13.YraeBoapbl. ['110K03a, €€ CTpOCHUE, XUMUUYECKHE CBOMCTBA, poJib B ipupoae. Opykrosa.

Caxapo3a, MaJIbT03a, JIakT03a. | naponus aucaxapuios.

14.Kpaxman u 1eJuI0i103a, UX CTPOEHHUE, XUMHUYECKHUE CBOMCTBA, POJIb B PUPOJE U

TEXHUYECKOE NMpuMeHeHne. HuTpolieiunonosa, aneraTHblid MIeK.

15.AMUHBI KaKk OPraHUYECKUE OCHOBAHMUS, MX PEAKIIUH C BOJOW M KUCIOTaMU. AHUJIMH.

[Tonyyenue anunuHa u3 HUTpoOeH3ona (peakuus H.H. 3ununa).

16. AMMHOKHUCIIOTHI, X CTPOCHHE, XUMUYECKHE 0COOCHHOCTH. CHHTETHYECKOE BOJIOKHO

KanpoH. Aib(a aMHHOKHUCIIOTHI KaK CTPYKTYPHBIE €TUHUIIBI OSIKOB. XUMUYECKHI CHHTE3

nenTuioB U 6enkoB. CTpoeHHe U OMOJIOTHYECKast POJTb OCIIKOB.

17.HyknenHoBbI€ KUCIOTHI. A30THCThIE OCHOBaHMA. Prbo03a u ne3okcuprbosa, Kak

cocrtaBubie yactu JJHK u PHK.

18.00mas xapakTeprucTUKa 3JIEMEHTOB TJIaBHOM NOArpyNIbl V IPyNIbl IEPUOINIECKON CUCTEMBI. A30T,
ero ¢usznyeckue M XHUMHUYECKHE CBOMCTBA. AMMHAK, €ro MPOMBIIUJICHHBIA CHHTE3, (U3NYECKHE U
xuMmuueckre cBoicTBa. Coau aMMOHHMS. A30THas KHCIOTa. XHMUYECKHE OCOOCHHOCTH a30THOI,
KUCIOTHI. COJIM a30THOM KUCTOTHI. A30THBIE YI00pEHUS.

19.®ocdop, ero amnorpomnssie Gopmbl, puznyeckue M xumuyeckue coicTBa. Oxcun ¢ocdopa (V),
dbochopnas kucnota u ee conmn. DochopHbIe yIO0OPEHHUS.

20.001mas xapakTepUCTHKa 3JIEMEHTOB INIaBHOM NOArpymisl [V rpynnsl nepruoanueckoin

CUCTEMBI. YTJIEepOJ, €r0o aJIOTPOIHbIE (OpMbl. XUMHUYECKHUE CBOKCTBA yriiepoaa. OKCHIbI

yriepoaa (II) u (IV), ux xummudeckue cBONCTBA. YTOJbHASI KUCIOTA U €€ COJIU.

21.Kpemnuii, ero ¢usndeckue nu xumudeckue cBorictBa. Oxcun kpemuus (IV) u kpemHueBasi KHCIIOTA.
CoenuHeHus KpeMHUS B IPUPOJIE, UX UCIIOIB30BAHNE B TEXHUKE.

22.Metamibl, WX TIOJOXKEHHE B TEPHOJWYECKON cHucTeMe, (U3UYECKHEe W XUMHUYECKHE CBOWCTBA.
MeTtannel U ciiaBel B TexHHKEe. OCHOBHBIE CTIOCOOBI MONYYCHUS METAIIOB. DIEKTPOXUMUYECCKHHA P
HanpsH>KEHUHA METAJIIOB.

23.1llenouyHble METAIbl, UX XapaKTEPUCTHKA HA OCHOBE IOJIOXKEHMSI B IEPUOJUYECKON CHCTEME H
cTpoeHust aromMoB. CoeTMHEHHS HATPUS U KaJlis B IPUPOJIE, UX IPUMEHEHHUE.

24.00mas XapakTepUCTHKA 3JIEMEHTOB IJIaBHOM mnoAarpynmnsl Il rpynmbel mepuoanyYecKOd CHCTEMBI.
Kanpnuii, ero coenqunenus B npupojie. KecTKocTb BOJIbI M CIIOCOOBI €€ yCTpaHEHHUS.

25.AntroMuHUN, XapaKTEPUCTHKA 3JIEMEHTAa U €ro COCJUHEHUI Ha OCHOBE IOJIOKEHUS B IEPUOANYECKON
CUCTEeME U CTpoeHUs aToMa. AMGPOTEPHOCTh OKCUAA U THAPOKCHAa amtoMUHUS. CoeTMHEHUS AIFOMUHMUS B
IIPUPOJIE, ETO POJIb B TEXHUKE.

26.Kene30, ero OKCuAbl U THIPOKCUABI, 3aBUCMMOCTb WX CBOMCTB OT CTEIEHHM OKHCIICHMS >Kelle3a.
XHWMHUYECKUE PEAKIMM, Ha KOTOPBIX OCHOBAHO IPOM3BOJACTBO 4YyryHa M cTainu. Poib jkene3a u ero
CIUJIABOB B TE€XHHMKE. XpOM, MapraHel], CBOMCTBA UX COCIUHEHUU C PA3TMYHON CTENEHBIO OKHCIICHUS.
Kparkas xapakTepucTiKa CBOMCTB Me/IH, IIMHKA, cepedpa U MX COCAMHEHUI.

IV.IEPEYEHD JIUTEPATYPBI, HEOEXOUMOM /151 OCBOEHUS JUCIUIIINHBI

5.1. OcHoBHas qUTEpaTypa
1.BoctpukoBa, H.M. Xumus : yue6Hoe mocodbue / H.M. Boctpukopa, I'.A. KoponeBa ; Cubupckmii
®enepanbHblii yHuBepcuteT. — Kpachosipck : COVY, 2016. — 136 c. : ui., Tabma., cxem. — Pexxum gocryna:
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mo mnomamucke. — URL: http://biblioclub.ru/index.php?page=book&id=497755 (nara  obparieHus:
01.09.2020). — bu6auorp.: c. 130. — ISBN 978-5-7638-3510-6. — TekcT : 37€KTPOHHBIMN.

2.PemernukoBa, E.A. Xumus: yaeOHOe mocoOue T MHOCTPAHHBIX CTYJIEHTOB €CTECTBEHHOHAYYHOTO M
MEIMKO-OMOIOTUYECKOTO  HANpPAaBIIEHUs  MOATOTOBUTEIBHOrO  oTdeneHus HOOY :  [l16+] /
E.A. PemernukoBa, O.B. [Is1610 ; ®enmepasbHOE TOCYJapCTBEHHOE aBTOHOMHOE O0pa30BaTEIbHOE
yupexxaeHue Beicuiero obOpa3zoBaHus «HOKHBIM QenepanbHbIil yHUBepcuTeT». — PocroB-Ha-JloHY ;
Taranpor : IOx#ubi denepanpabiii yHUBepcuTeT, 2019. — U. 2. — 117 c. : un. — Pexum gocryna: 1o
MIOJIITUCKE. — URL.: http://biblioclub.ru/index.php?page=book&id=577956 (mata oOparteHus:
01.09.2020). — bubamorp.: c. 112. — ISBN 978-5-9275-3172-1. — TekcT : 37€KTPOHHBIN.

5.2. lonoTHUTEIbHAS JIUTEPATypa
1. HleBuunpiaa, JI.B. Xumwus : ydeOHoe mocobme : [12+] / JL.B. llleBnurnsina, A.W. AmapueB ;
HoBocubupckuii rocygapcTBEHHBINH TeXHHYECKUN yHHBepcuTeT. — HoBocuOupck : HoBocuOupckmii
rOCYJapCTBEHHBIN TeXHU4ecKkui yHuBepcutet, 2017. — 92 c. : Tabn. — Pexxum noctyna: o moJmucke. —
URL: http://biblioclub.ru/index.php?page=book&id=575036 (nata  oOpareHus: 01.09.2020). -
bubmumorp.: c. 83. — ISBN 978-5-7782-3345-4. — TekcT : 371€KTPOHHBIH.

V.IIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJTEKOMMYHUKAIIMOHHOMW CETH
«MHTEPHET», HEOBXOJIUMBIX JJIs1 OCBOEHUA JUCIUIIJIMHDbI

Ne Ccbliika Ha HanmenoBanue pa3padoTku
nn UH(POPMALMOHHBIN pecypc B JJICKTPOHHOU (popMme Hoctymuocts,
1. Hudoypok: oOpazoBaTrenbHbIN
UHTEpHET-TIpoeKT Poccun.
https://infourok.ru/ Brmouaer: npesenTanmm, CBOOOIHBIN TOCTYTI
TECTBI, BUACOYPOKH U APYTHUE
MaTepuaibl 1o MpeaMeTaM
LIKOJIBHOW IIPOIPaMMBI.
http://edu.ru/ Poccuiickoe oopazoBanme:
2. denepaibHbIA IOPTAJL. CBoboaHbIi JoCTyI
Bkurouaer
CCBUIKM Ha HOPTaJIbl U CalThI
00pa3zoBaTebHBIX
YUPEKIACHUN;
rocy/1apCTBEHHBIE
oOpa3oBaTeNbHbIE CTAHAAPTHI;
HOpMaTHBHBIE JTIOKYMEHTHI,
KaTajaor JKCKYpCHUH 51
00yJaronux MporpaMm.
3. HNudopmaumnonHas cucrema
"EQuHOe OKHO J0cTynma K CBOOOIHBIN TOCTYTT
o0pa3oBaTeJIbHbIM
pecypcam" MPEAOCTaBIISET
CBOOOJHBIN TOCTYN K KaTajory
http://window.edu.ru/ 00pa3oBaTeNbHBIX  MHTEPHET-
pECYpCOB M TMOJHOTEKCTOBOU
AJIEKTPOHHOU y4eOHO-
METOIMYECKOU OoubmmoTeke
IUTA oO1iero u
po¢eCCHOHATBLHOTO
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o0OpazoBaHUs

4. bubdaunorexa I'ymep:
. [IPEIOCTABIISIET CBOOOHBIMN CBOOOIHBIN 1OCT
https://www.gumer.info/ pea A . A flocTyn
noctynk 5000 kHUT U cTaTen
10 TYMaHUTAapHBIM HayKam
5. deepajbHbIN LEHTP

http://fcior.edu.ru/

HH(OPMALMOHHO-
o0pa3oBaTe/IbHBIX PeCypcoB
(®LUMOP) npenocrapisieT
JIOCTYII K 3JIEKTPOHHBIM
o0pa3oBaTeNbHbIM pecypcam U
cepBuUCaM JUIsl BCEX YPOBHEHN U
CTymneHel oOpa3oBaHusl.

CBOOOIHBIN TOCTYTI

VI. COBPEMEHHBIE IIPO®ECCHOHAJIBHBIE BA3bI JAHHbIX
N UHOOPMAIIMOHHBIE CITPABOYHbBIE CUCTEMbI

1. http://www.biblioclub.ru

DNeKTPOHHO-ONOIMOTeYHAs
cuctema (3bC)
YHuBepcuterckas 6ubnmoreka
OHJIaliH

Perucrparus yepes nmobdoi
YHUBEPCUTETCKUI
KOMITBIOTED.

B nanbnelimem
MIPEA0CTABIIACTCS
HEOrPaHUYECHHBIN
WHJUBUIYaJIbHBIA JOCTYTI
13 000 TOYKH, B
KOTOPOH UMEETCS JOCTYII
K cetu MHTEpHET

wWWwWw.garant.ru

WHudopmannoHHO-TIpaBOBOil mopTa

CBoboaHbIi J0CTYyI

3. www.elibrary.ru

Poccuiickuit nHpOpMaITMOHHBIN
nopTai B 00J1aCTH HayKH, TEXHOJIOTHH,
MEIULMHBI U 00pa30BaHus

CBOOOIHBIN TOCTYTI

4. | www.consultant.ru

Pocculickas KOMIIBIOTEPHAS
CIPaBOYHO-IIPABOBAsI CUCTEMA

CBoboaHbIi JoCTyI

5. | https://data.gov.ru/

[TopTan OTKPBITBHIX JaHHBIX
Poccuiickoit denepanuu

CBoboaHbIi JoCTyI

6. | http://fgosvo.ru/

ITopran ®enepanbHbIX
TOCY/IapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB
BBICIIETO 0Opa30BaHMS

CBoboaHbIH J0CTYI

7. https://fgos.ru/

®denepanbHble TOCYIapCTBEHHBIE
oOpasoBarteNbHbIE CTaHAAPTHI (110
BCEM ypPOBHSIM 00pa30BaHMSI)

CBOOOIHBIN TOCTYTI

VII. JUINEH3MOHHOE 1 CBOBOJHO PACITIPOCTPAHSAEMOE ITPOI'PAMMHOE

OBECIIEYEHME

[Ipu peanuzaruu y4eOHOW MUCHUIUIMHBI MPUMEHSETCS CIEAYIONIee JIMIICH3UOHHOE W CBOOOIHO
pacmpocTpaHsieMoe MPOrpaMMHOE O0eCTICUeHHE:
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- Microsoft Windows;
- Microsoft Office;
- LibreOffice u mp.

VIII. ObOPYJOBAHHUE U TEXHUYECKHE CPEJICTBA ObYYEHUSA, HEOBXO/AUMbIE
JJIsA OCYIMECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA ITIO JUCIUIIJIMHE

VY4yeOHble 3aHATHS TPOBOAATCS B ayJUTOPUAX, YKOMIUJIEKTOBAHHBIX —CIIEIHATU3UPOBAHHON
MeOeIpio, B TOM YHCIE CTAllMOHAPHBIMU WM TMEPEHOCHBIMA TEXHUYECKHMMH CPEICTBAMH OOYYCHUS
(mpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK).

JlaGopaTopHbIE 3aHATUS TPOBOIATCS B CHEIHATM3UPOBAHHBIX J1a00PATOPHUAX, OCHAIICHHBIX
BBITSDKHBIM IIKaOM C BOJIOHM, TEXHOJIOTMYECKOH NPUCTABKOW C IMOJBOJOM BOJBl M CBETHIBHUKOM,
XOJOAUIBHUKOM, JTa0OPAaTOPHBIMH CTOJAMH, CTOJIMKOM JUIS BECOB, HaOOPOM JIaOOPAaTOPHOW TOCYIHI,
HAa0OPOM XMMHUYECKUX PEaKTHBOB.

CamocrosTenpHas paboTa MPOBOAUTCS B KaOMHETaX, OCHAIIEHHBIX KOMITBIOTEPHON TEXHUKOH C
BO3MOYKHOCTBIO MOAKIIOYEHHS K cetu «VHTepHeT» M oOecrneyeHueM JOCTylna B DIEKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA.
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