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Kype 1 1
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Jlekuun 72 6
JlabopaTopHble 3aHATHUS 72 6
IIpakTnyeckue (ceMUHApPCKHE)
3aHATHS
KoncyabTanun 2
®opma(bl) NIPOMEKYTOUHOM JK3amen Jnzamen
P p y 1,2 cemectp -0,6 | 2,3 Tpumectp -0,6
aTTrecTauuu
Kountpoas 18 18
CamocrosiTesibHasi padoTa 89,7 2214
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TpynoeMKkoCTb: 7 3a4€THBIX €IUHUI]
Pazpabotunk(u) pabouelt mporpaMmbl: K.I1.H., 1ouieHT MopradeBa H.B.



|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

I.[e.m; H3YYCHUA NUCHUIIJIUHBI: (bOpMI/IpOBaHI/IC 06HI6FO MNpCACTABJICHUA O XUMHU,
XUMHUYCCKUX ABJICHUAX, POJIM U MECTC XUMHUHU B COBPCMCHHOM 06H.[€CTB€, O3HAKOMJICHHUC C
O6HII/IMI/I U TPUHOUIIAAIIBHO Ba’XHBIMHU 3aKOHOMCPHOCTSAMH HPOTCKAHHA IMPOHCCCOB B
XUMHUUYCCKUX CHUCTCMAX, B YCTAHOBJICHUU CBsI3EH MCKAY COCTaBOM, CTPOCHHUCM U
CBOMCTBaMH BCIICCTB.

3anaqn H3YYCHUHA TUCHUIIJIUHBI:

- copMUpPOBATHCS HAaBBIKM PabOThl B XHUMHYECKOW JabopaTopuu, padOThI C
XUMHYECKOUN MOCYI0M U peaKTUBaMHU;
- TMOATrOTOBKAa K UCIOJb30BAHUIO CHCTEMATU3UPOBAHHBIX TEOPETUUYECKUX U

IMPAKTHICCKUX 3HAHUU IIpHu pCHICHNHA HpO(l)eCCI/IOHaHLHI)IX 3a4a4,

- chopmupoBaTh

3HaHusg1 110 XHMHH KakK OI[HOﬁ u3

(byHaaMEHTaIbHBIX

00111e00pa30BaTEIbHBIX JUCHUIUIUH €CTECTBEHHOHAYYHOTO LHUKJIA.

Mecro mucummiuabl B crpykrype OIIOII: peanusyercs B pamkax 0a3oBOH
(oOsi3aTenbHOM) yacTu Osoka b1. Jlucuunnunsl (Moayn)

Ilnanupyembie pe3yabTaThl 00YUYCHHUSs 110 TUCHUIIMHE!

Kon IInanupyemble pe3yJibTaTbl 00yYeHHS
MupukaTopbl 10CTHKEHUS KOMIIeTeHIMH
KOMITETeHLIH Mo JUCHMILIHHE
OIIK-1 3HaTh: 3Haer:
Criocoben peuiaTb -~OCHOBHBIC 3aKOHBbI -3HaKH1 XUMHNYCCKUX 3JICMCHTOB,
THUIIOBBIC 3a1a4N MaTeMaTU4YECKUX, (dbopMysIbI XMMHUYECKHX BEIIECTB U

npodeccuoHaNbHOM
JESITSIIBHOCTH Ha
OCHOBE 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMAaTHYECKUX,
€CTECTBEHHOHAYYHBI
X |
obmienpodeccuoHanb
HBIX JUCIHTLINH C
MPUMEHEHUEM
MH(OPMAaLIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJOTHI;

€CTECTBEHHOHAYYHbIX U
oO1enpodecCHoOHATBHBIX
JUCLUIUIMH C TPUMEHEHUEM
UH(pOpPMAaIMOHHO-
KOMMYHHUKAIIIOHHBIX TEXHOJIOTHI

YPaBHEHMS XMMUYECKHX pEaKIHii;
-OMOJIOTUYECKYI0 DPOJb XUMHYECKUX
JIEMEHTOB M UX COEIMHEHUi; poJb
XUMHUYECKUX COeIMHEHUH B
(hopMHUpOBaHUH 36MHON KOPbI

YMeTh:

-pemiath TUMOBBIC 3a/1a4H
npo¢eCCUOHATBHON IEeATETLHOCTH
Ha

OCHOBE 3HAaHHWI OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX,
€CTCCTBCHHOHAYYHBIX U
obmenpodeccuoHaIbHBIX
JUCHUIIIINH C

MIpUMEHEHHEM WH(OPMAaIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH

YmMmeer:

- aHaJIM3UpOBaTh U MCIIOJIB30BaTh
npodeCcCHOHANBHBIE 3HAHUS C IEBIO
OpPUEHTUPOBAHUS B  COBPEMEHHOM
WH(POPMAITMOHHOM MPOCTPAHCTBE;
MIPUMEHSTH npodeccuoHanbHbIC
3HAHUS U YMEHUS B pealIM3aliu 3a71a4
WHHOBAaLMOHHOU o0pa3oBaTenbHOM
TOJIUTHKH,  COCTaBIATH  (POPMYIIBI
XUMHYECKUX COEAUHEHHM, POBOJIUTH
MAaTeMaTUYECKUE PACUETHI;

Bnaners:

-HaBBIKAMU 10 PENIEHUIO TUITOBBIX
3aza4 npodeccruoHalbHOM
eATEILHOCTH Ha OCHOBE 3HAHUI

Bnaneer:

-HaBbIKaAMH I10 pemeHmo TUITOBBIX
3aa4 npodeccuoHalbHOM
JeATeIFHOCTH Ha OCHOBE 3HAHWI
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OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX,
€CTECTBCHHOHAYYHBIX U

obmenpodecCuoOHABHBIX
TUCTIATLTAH
C MPUMEHEHUEM WH(OPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHI

OCHOBHBIX 3aKOHOB MaT€CMAaTU4YCCKUX,
€CTECTBEHHOHAYYHBIX U
o0menpodeCCHOHANBHBIX TUCITUTUINH
C MOpUMEHEHHEM HH(MOPMAIMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJIOTUI

II. COAEP’KAHUE U OB BEM /IUCHUIIJIMHBI
€ YKa3aHMeM KOJIUYeCTBA YaCOB, BbIIEJIEHHbIX HA KOHTAKTHYIO pa0doTy 00y4aommxcs
¢ nmpenogasareJsieM (10 BUIaM Y4eOHbIX 3aHATHH) M HA CAMOCTOATEIbLHYIO PadoTy

Ouynas popma o0yueHust

HaumenoBanue
pa3aesioB U TeM

Bcero
JaCcOB

AyIUTOPHBIC 3aHATHSA Cam.

JIK 113 JIb pao.

Paznea 1. «OcHOBHEIE
MOHATHHA XUMHUN»

105

28 28 49

Tema 1. « OcHOBHEBIE
MOHATHSA 3aKOHBI
XUMHUN»

17

Tema 2. « OcHOBHEIE
KJIACCBI
HEOPTaHUYECKUX
COCIUHECHUI

19

Tema 3. « Ctpoenue
BEIICCTBAY

11

Tema 4.
«ITepuoguyeckas
CUCTEMA U CTPOEHHUE
aTOMOBY

11

Tema 5. «Xumnueckas
CBS3b)»

11

Tema 6. « CkopocTb
XUMHYECKUX PEAKIUH,
OCHOBHbIE

TIOHATHUS
TEPMOJIMHAMUKID)

19

Tema 7. OKHUCIUTENBHO-
BOCCTaHOBHUTEIIbHEIE
peaKIuu u
AIEKTPOXUMHUS

17

Paznen 2. «Xumus
3JIEMEHTOB)

29,7

8 8 13,7

Tema 1. Dnements! |, 11
11, 1V rpynmst

15

Tema 2. DnemeHTtsl V,
VI, VII rpynmsr

14,7




Oxzamen

0,3

Konmponw

Hmoeo 3a 1 cemecmp

144

36

36

62,7

Paznen 3.
Opranuveckasi XuMus

Tema 1. « OcHOBHEIE
MIOHATUS OPTaHUYECKOU
XUMHUN»

Tema 2. «Teopus
XUMHUYECKOTO CTPOCHUS
OpraHUYECKUX
coequHeHnit A.M.
bytneposa»

Paszgen 4. Baxxueiimue
KJIACChl OPraHUYeCcKuX
coeIMHEeHH

89,7

32

Sy

Tema 1. «AaxaHb»

Tema 2. « AJIKEHBD)

Tema 3. « ATKHUHBDY

AIWIN|F

Tewma 4.
«Apomatuyeckue
YTJIEBOIOPOIBI
(apeHbI)»

DO O

NINININ

NINININ

NINININ

Tema 5.
l"anorenonpou3BoiHbIE
YTJIEBOJIOPOIbI

Tema 6.
Kucnopoaocoaepsxaiiue
OpraHHYeCKue
COEIMHEHHS

Tema 7.DeH0IBI

N

Tema 8. IIpocTsie
3¢upsl

Tema 9 Anbaeruns u
KETOoHa.

10

Tema 10. KapOoHoBsie
KHCJIOTBI ¥ UX
IPOU3BOJIHBIE

10

11

Tema 11.Yrnesoanl

10

o

12

Tewma 12.
A3oTcoaepkalime
OpraHUYeCcKUe
COCJIMHCHHUS

12,7

2,7

Orzamen

0,3

Konmpons

Umoeo 3a 2 cemecmp

108

36

36

26,7

Hmozo 3a 1,2 cemecmp

252

72

108

53,4




OuHo-3204Has popMa 00ydeHUs

HaumenoBanue
pa3aesioB U TeM

Bcero
JacoB

AyHHTOprIe 3aHATHA

JIK I13 JIb

Cam.
pao.

Paszgea 1. «OcHoBHBIE
MOHATHA XHUMHN»

76

4

2

70

Tema 1. « OcHOBHBIE
IOHSTUSA 3aKOHBI
XUMUNA»

10

10

Tema 2. « OcHOBHEIE
KJIaCChI
HEOPTraHUYECKUX
COCTUHCHUIDY

14

10

Tema 3. « CtpoeHue
BEILIECTBA

10

10

Tema 4.
«Ilepnonnueckas
CHUCTEMA U CTPOCHUE
aTOMOBY

10

10

Tema 5. «Xumuueckas
CBSI3b»

10

10

Tema 6. « CkopocTh
XMMHUYECKHX PEaKIni,
OCHOBHBIC

TOHSTHS
TCPMOAVMHAMUKHN

11

10

Tema 7. OKUCIUTENBHO-
BOCCTAaHOBHTEIILHEIC
peaKkuuu u
3JIEKTPOXUMHSI

11

10

Paznena 2. «Xumus
2J1€EMEHTOB»

22,7

20,7

Tema 1. Daementsr |, 11
I11, 1V rpynmst

12

10

Tema 2. Dnementsl V,
VI, VIl rpynmst

10,7

10,7

Drzamen

0,3

Konmponw

Hmozo 3a 2 mpumecmp

108

90,7

Paszpnea 3.
Oprannyeckast XuMust

13

12

Tema 1. « OcHOBHEIE
MTOHATUS OPTaHUYECKON
XUMUN»

Tewma 2. «Teopus
XUMHUYECKOTO CTPOCHHUS
OpPraHUYeCKux
coeaquHeHn A .M.




bytneposa»
Pasznea 4. Baxueiimme 121,7 1 2 118,7
KJIACChI OPraHUY€eCKUX
coeUHEeHU
1 | Tema 1. «AnkaHb» 10 1 1 8
2 | Tema 2. «AJIKEHBI» 8 8
3 | Tema 3. «ANKUHBIDY 8 8
4 | Tema 4. 10 10
«ApoMaruyeckue
YTJICBOIOPOIBI
(apeHb)»
5 | Tema 5. 10 10
I"amoreHonpon3BOAHBIC
YTIIEBOIOPOIBI
6 | Tema 6. 11 1 10
Kucnoponocoaep:xarue
OpraHHYECKUe
COCIMHEHHS
7 | Tema 7.®DeHOIIBI 10 10
8 | Tema 8. IlpocTsie 10 10
3(upsI
9 | Tema 9 Anbnerugsl U 10 10
KETOHA.
10 | Tema 10. KapboHnoBsie 10 10
KHCJIOTBI M UX
ITPOU3BOIHBIC
11 | Tema 11.YriaeBoasl 10 10
12 | Tema 12. 14,7 14,7
A3oTcoaepkaime
OpraHHYecKue
COEMHEHHS
DK3aMeH 0,3
KonTtpoms 9
Hroro 3a 3 Tpumectp 144 2 2 130,7
Hmozo 3a 2,3 252 6 6 221,4
mpumecmp

1. OHEHOYHBbIE MATEPHAJIbI U151 IIPOBETEHUSI TEKYIIEWA 1
IHPOMEXYTOUYHOU ATTECTAIIMU OBYYAIOIIINXCA ITO JUCHUIIVIMHE

Tekyras aTTecTarys IPOBOAUTCS B (hOpME KOHTPOIHHOM pabOTHI (B TPAIUITMOHHOM
WM TecToBOM (hopme), pedepara.

TunoBoii BApMAHT KOHTPOJIbHOM PadOTHI

B tpanunmonHoit ¢popme:



BapuanT Ne 1

1. Jlns BBIMOMHEHUS 3aJaHHS MCIIOJIB3YHTE CICAYIOIIMM MepedyeHb BEIIECTB: MO/
HaTpusi, CyabQuUT Oapus, Cyiabdar amMMOHHS, COJITHAs KHUCIOTa, HUTPUT HATPUA.
JlommycTHMO MCTIOJIb30BaHUE BOJTHBIX PACTBOPOB BEIIECCTR.

N3 mpenyio)keHHOTO TIEpedHs BHIOCPUTE BEIIECTBA, MEXIY KOTOPHIMA BO3MOXKHA
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHAS PEAKITHS, ¥ 3aITUIITNTE YPAaBHCHUE dTOW PEaKIIHH.

CocTaBbTe 2JIEKTPOHHBIN OalaHC, YKAXKUTE OKUCIUTENb U BOCCTAHOBUTEITb.

2. Tlpu »aextponm3e BoaHOro pacrtBopa Hutpara meau (Il) momyumam meTai.
Meramn 00paboTaii  KOHUEHTPUPOBAHHOW CEPHOWM  KHUCIOTOM TMpU HArpeBaHHH.
BoinenuBmuiicss B pe3yibpTaTe Tra3 MpopearupoBall ¢ CEPOBOAOPOAOM C OOpa3zoBaHUEM
IPOCTOTO BEIIECTBA. JTO BEIIECTBO HAarpeiad ¢ KOHIEHTPUPOBAHHBIM PacTBOPOM
TUAPOKCUJIA KA.

Harmummite ypaBHEHHSI YE€THIPEX OMMCAHHBIX PEAKITHH.

3. Ykaxure HauOojee MNOJSIPHYIO MOJeKydy. OOBSICHUTE, UCXOAS U3 CTPOCHUS

MOJIEKYJI.
1)COy; 2)CH.; 3)BeCly;  4)H,0.

Bapuaut Ne 2

1. Bomopon o6vémom 3,36 1 (H.y.) MPONYCTWIM MPH HArPEBaHUM HAJ MOPOIIKOM
okcuaa meau (II), mpu s3TOM Bogopoa mpopearupoBai NoJHOCTHIO. [TomyueHHbI TBEPABIN
ocratok nomectwsii B 170 r 20%-HOrOo pacTBOpa HHTpaTa cepebpa. Ormpexnenure
MacCOBYIO JIOJIFO COJIM B IMOJYYEHHOM pacTBOpe. B oTBeTe 3anummTe ypaBHEHUS PEaKIni,
KOTOpbIE YKa3aHbl B YCIIOBUU 3aJla4l, U TPUBEAUTE BCE HEOOXOJUMBIEC BBIUMCICHUS
(Yka3bIBalTe €MHUIIBI U3MEPEHHS] HICKOMBIX (DU3MYECKUX BEJIMUYWH).
2. TlogroroBeTe mabopaTopHOE OOOpYAOBaHHE, HEOOXOAWMOE ISl TIPOBEICHUS
skcniepuMeHTa. IIpoBeauTe XMUMUYECKHE pEaKIUU MEXAy THIAPOKCUIOM IIMHKA U
BBHIOPAaHHBIMHU BEIIECTBAMU B COOTBETCTBHUU C COCTABJICHHBIMU YPAaBHEHUSIMH PEaKIIUH,
coOmrofias mpaBuia TEXHUKU O€30MaCHOCTH, NMPUBEAEHHBIE B MHCTPYKIMHU K 33JaHUIO.
Onumure U3MEHEHUsI, TPOUCXO/ISAIINE C BEIIECTBAMU B XOJI€ TPOBEAEHHBIX PEAKIIUM.
Jlan nopomkooOpa3HbIil THAPOKCU IMHKA, a TaK)Ke HAOOP CIEIYIOIUX PEAKTUBOB:
BOJIHBIE PACTBOPHI THAPOKCHUIA HATPUSI, HUTpATA Kalus, CyJib(aTa HaTpuUsl, COJISTHOM
KHCJIOTHI M alleTaTa HaTpus.

3. B xakoii MoJIeKyJie UMEETCS HOHHBIN THIT CBSI3U?

DHCI;  2)NH3:  3)NaCl;  4) HBO0s.

B tectoBoii dpopme:

1. U3 npeas1o:keHHOr 0 nepevHsi BbIOepUTe 1BA COeUHEHHUS, B KOTOPBIX IPUCYTCTBYET
HOHHAasl XHMHYeCKAasl CBA3b.



a) Ca(ClOy)2

6) HCIOs

8) NH4CI

r) HCIO4

) Cl07

2. JIoist BLINOJTHEHHSI 32 JaHUsl HCIOJIb3YiiTe CJeTYIONIMiA PsIi XUHMHYECKHX JJIEMEHTOB:
a) Li

6)P

B) B

r) Cu

nN

OTBeTOM B 3aJJaHUH SIBJISIETCS TIOCIIE0BATEILHOCTD (P, 01 KOTOPHIMH YKa3aHbl XUMHUYECKUE
JJIEMECHTBI B JAHHOM PsAY.

W3 yka3aHHBIX B ALy XMMUYECKHUX 3JIEMEHTOB BBIOEpHUTE TPH 3JIeMeHTa, KoTopblie B [lepuonnyeckoit
cucTeMe XMMHUYECKUX 3i1eMeHToB JI.1. MenneneeBa HaXoAATCs B OTHOM IIEPUOJIE.

Pacnonoxwure BRIOpaHHBIE 3JIEMEHTHI B TIOPSIIKE YMEHBIICHHUS KX aTOMHOTO PaInyca.

3anuiuTe HoMepa BIOPaHHBIX JIEMEHTOB B HY>KHOM MOCIIe10BaTE€IbHOCTH.

3. JlaH psii XUMHYECKUX YJIEMEHTOB:
a)O
0)S
B) Ne
r) Se
m) Mg
BriOepure aBa 31eMeHTa, KOTOPHIE B COSIMHEHUSAX MOTYT UMETh BaJICHTHOCTh V1.

4. N3 npeJioskeHHOT0 NepeyHs BbI0epuTe 1BA BEllleCTBA, ¢ KAXK/IbIM U3 KOTOPBIX
B3aMMO/IeliCTBYeT BOAOPO/I.

a) a3oT

0) TUAPOKCHU HATPHUS

B) okcup sxene3a(lll)

T') XJIOPUJ KaJTbIIUs

1) cepHasi Kuciora (p-p)

5. Onpeneanre, aTOMbI KAKUX U3 YKA3aHHBIX B PSIIy 3JIeMEHTOB B OCHOBHOM COCTOSTHUM
HMEIOT OINHAKOBOE YN CJI0 HECTIAPEHHBIX YJIEKTPOHOB.

a) Si

0)P

B) Mg

r)F

n) Br

6. 13 npenJioxkeHHOro nepeyHs Bbi0epuTe 1Ba BelleCTBa, KOTOPbIe B3aHMOAEHCTBYIOT €
dochopom.

a) BOJIOPOJT

0) TUAPOKCHT KaJTHsI

B) HOJ

I') XJIOpUJ HATpuUs

1) GTOpUA Kaaus



7. BblﬁeplflTe ABa BbBICKA3bIBAHUA, B KOTOPLIX TOBOPUTCH O HATPHUHU KAK 0 XUMHYECCKOM
3JIEMCEHTE.

a) Hatpwuii Xopo11o mpoBOIUT TEILIO.

0) MI3BeCTHBI MIECTh PaJUOAKTHBHBIX H30TOTIOB HATPHSI.

B) Harpuii BXO#UT B cOCTaB rajmra.

r) C MOMOIIBI0 aMaTbraMbl HATPHSI MOXKHO OTPEACIUTh COJIEPIKAaHUE BIIard B Mpobe
OpPraHUYECKOTO BEIIECTBA.

n) [Ipu oxkucieHun HaTpHUsl B CyXOM BO3JIyXe 00pa3yeTcsi IePeKUcCh.

8. BemectBa, popmyanl koTtopsix — ZNO u NazSOs , ABAAOTCA COOTBETCTBEHHO
a) aM(pOTEPHBIM OKCHJIOM H COJIBIO

0) OCHOBHBIM OKCHJIOM U KHCIIOTOM

B) OCHOBHBIM OKCHJIOM U OCHOBaHUEM

) aM(pOTEPHBIM THAPOKCUIOM U COJIBIO

9. C yriiepoaoM npu omnpeaeaéHHbIX YCJIOBHAX MOKET pearupoBaTth
a) okcup xenesa(Ill)

0) THIPOKCHT HATPHS

B) COJISIHAsl KUCJIOTA

') Meb

10. IIpu3HakoM NpoTeKAHUSI XMMUYECKO# peakInu Me;K1y pacTBOpaMi HUTpaTa cepedpa u
XJIOPH/IA KAJbIHSA SIBJISIETCS
a) BbIJEJICHUE Ta3a
0) oOpa3oBaHue ocajiKa
B) pacTBOPEHHUE OCaKa
I') HOSIBJICHHE 3amaxa

11. BoiGepuTe 1Ba NPABUWILHBIX YTBEPK/AEHHUS 0 JJIMHAX KOBAJTEHTHBIX CBsI3€il.
a) Jlmuna cBs3u F-F 6onbie amune! ceszu H - H

0) Jlmuna cBs3u C = C OGonbie aymmHb cBs3u C- C

B) Jlmuna cBsiz3u C=C  pasHa mummHEe cBsizu C = C

r) JImuna cBs3u O - O6onbie quabl cBsizu O = O

n) Jnuna cBs3u F - F Gonbine niounsl csizu | - 1.

12. lan psx XMuMHU4YeCKHX 3JIeMEHTOB:
a)H

6) Na

B) Ba

r) N

1 K

Ornpenenure, aTOMbI KAKUX U3 YKa3aHHBIX 3JIEMEHTOB UMEIOT B OCHOBHOM COCTOSIHUU JBa S-3JIEKTPOHA HA
BHEIIHEM YPOBHE.
3anummTe HoMepa BEIOPAHHBIX JIEMEHTOB.

13. YcranoBuTe cooTBeTCTBHE MEXKIY hopMyJioii BelecTBa U KJIaCCOM/TPYNNoO, K
KOTOpOMY(-0ii) 3TO BelIeCTBO NPUHALJIEKUT: K KaXkK/A0i MO3MLINHU, 0003HAYEeHHOH OyKBOW,
noadepuTe COOTBETCTBYIOIIYIO NO3ULHI0, 0003HAYEHHYI0 LM (POI.
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a) NHsHCOs3 1. conu cpennue

0) KF 2. OKCHJbI KUCJIOTHBIE

B) NO 3. oKcHIIbI Hecoe00pasyromue
4. CONM KUCTIBIE

14. B oany 13 npoOMpPoOK ¢ 0CATKOM T'HAPOKCHIA AJTIOMUHUS 100aBHIH CHILHYIO
KHCI0TY X, a B IPYryI0 — pacTBOp BemnlecTBa Y. B pe3yabTare B kaxa0ii U3 npoOUpoK HAOI0AAIN
pacTBopeHHe 0CaKA.

W3 npesiosxkeHHOTo MepedHs BRIOCpUTE BemecTBa X U Y, KOTOPbIE MOTYT BCTYIATh B OIIMICAHHBIE
peaKkIuu.

a) OpPOMOBOIOPOTHAS KHCIIOTA

0) ruapocyIbGuI HATPUs

B) CEPOBOJIOPOIHASL KHCIIOTA

T') TUAPOKCHT KaJTHs

1) TUpaT aMMHUaKa
3anuimTe Mocaea0BaTeIbHOCTD ITU(P, COOTBETCTBYIOIMIMX OykBaM Xu Y

15. K 200 r 8%-Horo pactBopa x;iopujaa narpus 106asuiu 80 r Boabl. Berunciaure
MAacCOBYIO /10110 C0JiM (B POLIEHTax) B o0pa3oBaBiieMcs pacTBope. OTBeT: % (3anumure
YHCJI0 ¢ TOYHOCTBIO 10 1eCATHIX.)

16. U3 npeas10:KeHHOr0 NMepevHsi BellecTB (AMMHUAK, CyJIb(aT UMHKA, THAPOKCH KaJINs,
KapOOHAT MarHus, U0/ KAJIHs, NEPOKCHI BOAOPOA, T10IMYyCTUMO HCI0JIb30BaAHHE BOAHBIX
PACTBOPOB 3THX BellleCTB) BbI0epHTe CHIbHOE OCHOBAHUE U BellleCTBO, KOTOPOE BCTYNMAET € ITUM
CWJIbHBIM OCHOBAHUEM B PeaKI[MI0 HOHHOT0 00MeHa. 3anuIuTe MOJIEKYJISIPHOE, TIOJIHOE U
COKpanIéHHOe HOHHOE YPABHEHUS] PeaKINU ¢ y4acTHeM BbIOPAHHBIX BelleCTB.

17. YcranoBute cooTBeTcTBHE MEKAY OPMYJIOH BelIeCTBA M PEAreHTAMH, C KaK/IbIM M3
KOTOPBIX 3TO BEIIECTBO MOKET B3aUMO/IeiiCTBOBATh: K KAXK/10i MO3UIIMHU, 0003HAYEHHOH OYKBOIA,
noadepuTe COOTBETCTBYIOIIYIO O3MIHIO, 0003HAYECHHYI0 HH(PON.

OOPMVIJIA BEHIECTBA PEATEHTHI

A) KOH

b) Ba(OH):

B) K2SO4

I') KHSO4

1) Ba(NOs)2, SrBr2, H2SO4
2) AICl3, NH4CI, HNO3

3) NaOH, Iz, Na

4) CH3COOH, N2, Na;SO4
5) KOH, Ca(OH)2, Mg

18. YcranoBuTe cOOTBETCTBHE MEKAY (PAKTOPOM, AeliCTBYIOLIMM HA PABHOBECHYIO CHCTEMY

2502(r.) + O2(r.) & 2S0s3(r.), 1 HAaNpaBJIEeHHEM CMellleHHs] XHMHY€ECKOT0 PABHOBECHS B ITOI
cUCTeMe: K Ka:K10¥ Mo3MIHH, 0003HaYeHHOH 0yKBOii, mog0epuTe COOTBETCTBYIOIIYIO NO3HIHIO,
0003HaYeHHYI0 uudpoi.

BO3JIEVICTBUE HA CUCTEMY
A) nob6aBreHue KaTanuzaropa
b) no6asnenue kuciaopoaa
B) monmxenue naBneHus

10



') noBbIlIeHNE JaBICHUS
CMEIEHNE XUMHWYECKOI'O PABHOBECH A
1) B cTopoHy IIpsIMOM peakiuu
2) B CTOpOHY 00paTHON peakiuu
3) IpaKTHYECKU HE CMEIAaeTCs

19. BepHbl JH CY:KI€HHsI 0 YUCTBIX Bel[eCTBAX U CMeCsX?

A. CMech OPOILIKOB CEPHI U JKeJie3a ABJISIETCS HEOITHOPOAHON CMECHIO.
b. IIutneBas cona ABISETCI YMCTHIM BEIIECTBOM.

1) BepHO TONBKO A

2) BepHO TOJIBEKO b

3) BepHBI 00a CyKICHHS
4) o0a Cy>kJIeHUs HCBEPHBI

20. O kakoM 3aKOHe H/IeT peyb?

OTpakaeTcs B 3aKOHE COXPAHCHHS MAacChl, KOTOPBIA 3aKIOYACTCS B CICAYIONIEM:
Macca BEIIECTB, BCTYNHMBIIMX B XHMHYCCKYHO PEAKIHMIO, paBHA Macce BCEX IPOIAYKTOB PEaKIIHH.
BGHI€CTB8, HE HCUYEC3al0T U HE BO3HUKAIOT M3 HUYCIO, a HpOI/ICXOILI/IT XUMHUYCCKOC HpeBpameHI/Ie. 3aKOH
SIBJIIETCS. OCHOBOM IMPH COCTaBJICHUHM XUMHUYECKHX PEAKIMH U KOJTHMYECTBEHHBIX PACYETOB B XHUMHH.

IIpumepHas TemaTuka pedeparon

1. Kpatkue cBeeHus 10 HCTOPUU BO3ZHUKHOBEHUS M Pa3BUTUSL OPTaHUYECKON XUMMUH.
2. Xuznb u aestenbHocTh A.M. ByTieposa.

3. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE U €T0 3aKOHbI

4. Posb OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHUH U PA3BUTUU MUPOBOW OpPraHUYECKON
XUMUHU.

5. CoBpeMEHHBIE MTPEACTABIICHHUS O TEOPUU XUMHUUYECKOTO CTPOCHUS.

6. DKoJOrMYecKre acleKThI UCIIOJIb30BAHUS YTICBOIOPOTHOTO CHIPHSI.

7. DKOHOMHYECKHUE aCIEKThl MEXIYHAPOJHOTO COTPYIHUYECTBA 110 UCIIOJIb30BAHUIO
YIJIEBOJOPOAHOTO CHIPHSI.

8. Hcropuss OTKpeITHST W pa3padOTKU Ta30BbIX U HEPTSIHBIX MECTOPOKIECHUN B
Poccuiickon @enepanumu.

9. XumMus yrieBoJIOpOJHOTO ChIphs U MOsi OyAyias mpodeccus.

10. YrineBoaopoiHOE TOILUIMBO, €r0 BUIbI M Ha3HAUYCHHE.

11. CunTeTHUYECKHE KaydyKHU: UCTOPHS, MHOTOOOpa3ne U MEPCIICKTUBHI.

12. Pe3MHOTEXHUYECKOE MPOU3BOJCTBO U €T0 POJIb B HAYYHO-TEXHHYECKOM IPOTPECCE.
13. Apomatudeckue yriieBOAOPObI KaK ChIpbe JIsl POU3BOICTBA MECTUIIMIOB.

14. YrneBoasl U UX pOJib B )KUBOU MPHUPOJIE.

15. Ctpoenue riatoKo3bl: HCTOPHS pa3BUTHUS IIPEACTABICHUI U COBPEMEHHBIE BO33PEHUS.
16. PazBuTHe caxapHoil MpoMBIIUIEHHOCTH B Poccnn.

17. Ponb yrieBosioB B Moei Oyay1ieit mpodeccnoHaabHOM AesTeTbHOCTH.

18. Metanoi: xemopuius 1 xeMohoous.
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19. DTanou: Benuyaiiiiee 6J1aro U CTpaIIHOE 3J10.

20. AKOTOJU3M U €ro MPOQPHIaKTHKA.

21. MHOroaToMHbIE CIIUPTHI U MOs Oy Ty1ias mpodeccuoHanbHas AeITeIbHOCTb.
22. ®opmanpieru Kak OCHOBA IIOJYyYEHMS BEIIECTB M MATEPUANOB UL MOEHU
npodeccroHaNbHOM e TEeTbHOCTH.

23. MypaBbuHas KUCIOTA B IPUPOJE, HAYKE U MPOU3BOACTBE.

24. Uctopus ykcyca.

25. Cnoxxnble 3GUpHI U UX 3HAYEHUE B IPUPOJIE, OBITY U IIPOU3BOJICTBE.

26. Kupbl Kak NPOAYKT MUTAHUSI 1 XUMHUYECKOE ChIPBE.

27. 3aMeHa )KHPOB B TEXHUKE HEMUIIEBBIM ChIPHEM.

28. HexBaTka npo10BOILCTBUSA KaK TII00alIbHAs Mpo0OJieMa YEJIOBEUECTBA U ITyTH €€
peleHus.

29. Mrlna: mporuioe, HacTosIee, Oy ayIiee.

30. CpencrBa THTHEHBI HA OCHOBE KHCIIOPOACOAEPKAINUX OPTAHUYECKUX COCTUHEHUN.
31. Cunretnueckue moroiue cpeactsa (CMC): 10OCTOMHCTBA U HEJJOCTATKH.

32. AMMHaK U aMUHBI — O€CKUCIOPOIHBIE OCHOBAHUS.

33. AHWINHOBBIE KPACUTEHN: UCTOPUS, IPOU3BOJICTBO, IIEPCIIEKTUBA.

34. AMUHOKHUCIOTBI — aM(POTEPHbIE OPTAHUYECKUE COETUHEHUS.

35. AMUHOKHUCIIOTBI — KKUPIUYUKI» OEIKOBBIX MOJIEKYJI.

36. CUHTETHYECKHE BOJIOKHA HA aMHUHOKHCIOTHOW OCHOBE.

37. «Xu3Hb 3TO c110COO CyIIECTBOBAHUS OEIKOBBIX TEl...)»

38. CTpyKTyphI O€JIKa U €ro JeCTPYKTYPUPOBAHHE.

39. buonoruveckue GyHKIMHU OCITKOB.

40. benkoBasi OCHOBa UMMYHHUTETA.

41. Nedunut O6enka B MUIIEBBIX MPOIYKTaX U €ro MPeooJIieHuEe B paMKax TII00aTbHON
IPOJOBOJIbCTBEHHOW MTPOrpaMMBI.

42. XvumMust 1 OMOJIOTHSI HYKJIEMHOBBIX KUCIOT.

43. CoBpeMEHHbIE METO/IbI 00€33apa>KUBaHUS BOJIBI.

44. YKuznb u nesrensHocTh .M. Menneneena.

45. «Ilepuoguueckomy 3aKoHy OyaylIiee HE TPO3UT PA3PyLIEHUEM. ...

46. PEHTT€HOBCKOE U3JIyUY€HHUE U €T0 UCIOJIb30BAHUE B TEXHUKE U MEAULIUHE.

47. IIna3zma — 4eTBEPTOE COCTOSIHUAE BEILIECTBA.

48. AMopdHbI€ BelllecTBa B NPUPOIE, TEXHUKE, OBITY.

49. OxpaHa OKpYy>Karolle cpeabl OT XUMUYECKOTO 3arpsi3HEHHUS.

50. KonnuecTBeHHbIE XapaKTEPUCTUKU 3arpsiI3HEHUST OKPYKAIOIIEH CPeJibl.

[IpomexxyTouHas aTTecTarys 00y4Jaromuxcsl OCYIEeCTBIsIeTCA B (popMe dK3aMeHa C
HCIIOJIb30BAHUEM CJIEAYIOIINX OLIEHOYHBIX MAaTEPUAIIOB: NEepeyeHb ONPOCO8 K IK3AMEH) .
Bonpocsl k 3xk3aMeHy
(1 cemecTp ouHasi popma o0ydeHusl, 2 TPUMECTP OUHO-3a04Hasi hopMa 00yUeHHs)
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1. Ilpenmer u 3aauu XuMuu. SIBIeHUsT pU3NUECKUE U XUMUYECKHe. MeCcTo XUMUH Cpeu
€CTECTBCHHBIX HAYK.

2.ATOMHO-MOJIEKYJISIpHOE yaeHne. AToMbl. Monekyibl. [locTosHCTBO cocTaBa BeIecTBa.
OtHOcHUTENbHAsT aTOMHAasi U OTHOCUTEJbHAsl MOJICKYJISIpHAsT MAacChl. 3aKOH COXPaHEHHS
MAacCChl, €ro 3Ha4Y€HHWE B XHUMHUH. Moyb — €IMHUIA KOJMYeCTBa BemiecTBa. MossipHas
Macca. 3akoH ABOTraJpo U MOJISIPHBII 00BEM Ta3oB.

3. Xumuueckuii 3meMeHT. [IpocToe BemecTBO, CI0KHOE BEIMIECTBO. 3HAKU XWMHUUYECKHUX
AJIEMEHTOB, XUMUYECKUE (DOPMYJIBI.

4.CTpoeHue atoMa, COCTaB aTOMHBIX siiep, U30ToNbl. CTpOEHUE ANEKTPOHHBIX 000JI0YEK
aTOMOB Ha mOpuMepe 3MeMeHTOB 1, 2, 3 u 4-ro mepuoJIoB MEPHOIUYECKON CUCTEMBI.
DnekTpoHHbIE (POPMYJIIBI aTOMOB U HOHOB. OCHOBHOE U BO30YKJIEHHOE COCTOSHUSI.
S.Ilepuonuueckuii 3aKOH W mepHoauueckas cucrema snemeHToB .M. Mennaeneera.
CoBpeMeHHas (opMyJIMPOBKA MEPUOJMUYECKOrO0 3aKOHA. 3HAYEHUE MEPHOIUYECKOTO
3akoHa. bonbmme u manbie nepuonbl. ['pynmbl U MOArpynmnbl. 3aBUCHUMOCTh CBOMCTB
3JIEMEHTOB OT IMOJIOKEHHS B IEPUOJIUIYECKON CUCTEME.

6. Tl XUMUYECKUX CBsI3el: KOBajJeHTHas (MOJIIpHAs ¥ HEMOJSIpHAs), WOHHAasi,
BOJIOpOJIHAsI, MeTauinueckasi. CrocoObl 00pa30BaHUs M XapaKTEPUCTUKH KOBAJECHTHOMU
cBs3u. [lpumepsl COEOMHEHUN CO CBA3IMHU PA3HBIX THUIIOB. BaJleHTHOCTH M CTENEHb
OKHCJIEHHUS. TUIBI KPUCTATIIIMYECKUX PELIETOK.

7 .Knaccudukanuss XUuMUYECKUX PEAKIIUNA: PEAKIIUU COCTUHEHUS, Pa3I0KEHUs, 3aMEIICHUS
U OOMEHa; 9K30 - M DHJIOTEPMHYECKHE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKLuH.

8.CKOpOoCTh XUMUYECKUX PEaKIUi. 3aBUCUMOCTh CKOPOCTH OT MPHUPOJIBI PEearupyrommx
BEIIECTB, KOHIIEHTpauuu, Temneparypsl. Karanmz u katanuzatopbl. OOpaTuMocTh
XMMHUYECKUX PEaKUMi. XMMHUYECKOE PABHOBECHE U YCIIOBUSL €r0 CMELICHMS. TeruioBbie
3 PEKTH XUMUUECKUX PEAKIIHHA.

9.PactBOpbl. PacTBOpMMOCTH BemIecTB. 3aBUCHUMOCTh PACTBOPMMOCTH BEIIECTB OT HUX
NpUPOMBI, OT TeMIepaTypbl W JAaBlieHus. TemioBble A(DQPEKThl MPU PACTBOPEHUHU.
BripakeHre KOHIIEHTpallMM pPacTBOPOB (MaccoBasi JOJsi PacCTBOPEHHOrO BEIECTBa,
MOJISIpHAsi KOHIIEHTpaIus). 3HaUeHUuEe PaCTBOPOB B TEXHUKE, CEIILCKOM XO3SMCTBE, OBITY.
10.2nexTponutudeckas aucconmanus. Cremenb aucconmanuu. CwiibHBIE W Cia0Obie
3neKTpoJinThl. MlIOHHBIE ypaBHEHUsA peakuuid. CBONCTBA KHCIOT, OCHOBAHWM U COJIEM B
CBETE TECOPUU AIIEKTPOIUTHYECKON nucconmanuu. AmpoTepHble cBOCTBa BoAbl. MloHHOE
npousBeJicHue BoAbl. Bomopoassiii mnokazarenb. [llkama pH. KucmoTHO-OCHOBHBIE
WH]IUKATOPBI.

11.0kucnuTenbHO-BOCCTAHOBUTENIbHBIE peakiuu. OmnpeneneHue CTeXHUOMETPUUECKUX
KOO PUITMEHTOB B ypaBHEHHUSX OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX pEaKIMil (METO[
ANIEKTPOHHOTO WJIM HOHHO-DJIEKTPOHHOTO OajaHca). DJIEKTPOIN3 BOAHBIX PAaCTBOPOB U
pacmuiaBoB 3JIEKTPoaUTOB. [Iporeccel, mpoTekaromume y Karoj1a U aHoja.

12. Okcuapl, kinaccudukaiys okcuaoB. CriocoObl MOJyYeHHe U CBOMCTBA OKCHIOB.
13.0OcHoBanwus1, crocoObl UX NoJyueHus U cBoicTBa. lllenoun, ux momydeHue, CBOMCTBA U
npuMeHeHue. AM@oTepHbIe THAPOKCHUIBI.

14 Kucnotsl, ux kiaccupukanuss M HOMeHkdarypa. OOmiye crnocoObl MOMy4YeHUs H
XAMUYECKUE CBOMCTBA. Peakius HeWTpaau3auuu.
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15.Conu, ux cocras, kiaccudukainusa, HoMmeHknaarypa. CrnocoObl MOMyUYeHUs, XUMHUUYECKUE
CBOWCTBA U MpuMeHeHue. ['uaponus coneit. Kpucramnoruaparsl.

16.Bomopon, ero ¢u3myeckne W XMMHYECKHE CBoiicTBa. llomydenwme Bomopona B
nabopaTopuy U B TEXHUKE, €T0 IPUMEHEHHE.

17.T'anorensl, ux oOmas xapakrepuctuka. CoeAUMHEHUS TajJOT€HOB B MPHUPOJIE, HUX
MpUMeHeHue. XJop, ero (u3Myeckue M XUMHUYecKue cBoiicTBa. lIpuMeHenue xiopa.
XJI0poBOAOPO, €ro noiaydyeHue, cpoiictBa. ConsiHas (XJIOpOBOAOPO/HASI) KUCIOTA U €€
conu. Kucnopogocoaepskaiue coeIMHEHUs XJI0pa.

18.001mas xapakTepuCTHKa 3JIEMEHTOB TJIABHOW MoArpynnbl VI rpymmbl nepuoaudeckoit
cucteMsl. Kuciopon, ero ¢gusnueckue u xumuueckue cBoiictBa. Amtorponus. [lonyyenue
KHUCIIOpoZa B JIabopaTopud M B MPOMBIILIEHHOCTH. Poyib Kuciopoaa B Npupoje U
NpUMEHEHUE B TEXHUKE.

19.Bona. Ctpoenue Mosekysibl Bojibl. Dusndeckre u XUMHUYECKUE CBOMCTBA BOJIBI.
20.Cepa, ee ¢usmueckne W XHMHYECKHe cBolicTBa. CepHas KHCIIOTa, €€ CBOWCTBA H
XUMUYECKHNE OCHOBBI ITPOU3BOICTBA KOHTAKTHBIM CIIOCOOOM.

Bomnpocsl k 3k3amMeny
(2 cemecTp ouHasi popMa 00yueHHs1i, 3 TPUMECTP OYHO-3204HasA popma 00yUeHus)

l.Teopuss XUMHUYECKOTO CTPOEHUs OpraHWdYecKux coeauHeHnii A. M. bytaeposa.
3aBUCUMOCTh CBOWCTB OPraHWYECKHX BEIIECTB OT XWMHUYECKOro CTpoeHus. M3omepus.
DOneKTpoHHass MPUPOJA XUMHUYECKUX CBSI3€d B MOJIEKYJIAX OPraHWYECKHX COEIMHEHUH,
CHOCOOBI pa3pbiBa CBsI3€H, MOHATUE O CBOOOAHBIX pajuKaliax.

2. T'OMONOTHYECKUI psJl MpEeAeNbHBIX YIJIEBOAOPOAOB (AJKAHOB), MX 3JEKTPOHHOE U
IPOCTPAaHCTBEHHOE cTpoeHue (sp3-rubpuauzanus). Meran. HomenkinaTypa ajnkaHoB, UX
dusnueckue u XUMUYecKue cBoicTBa. [lpumenenwe B TexHuke. [IpenenbHbie
YIJIEBOJAOPOABI B IPUPOJE.

3.OTUJIEHOBBIE YTJIEBOAOPObI (QJIKEHbI), Sp2-TUOpUAM3ALUs, G- M T-CBSA3U. OTHIICH.
Homenknarypa, xumuueckue cBorctBa. [lomyyeHrne u npuMeHeHHne B IIPOMBILIJIEHHOCTH.
4.00m1e TNOHATUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, MOJIUMEp,
JJIEMEHTAPHOE 3BEHO, CTeneHb nojguMepusaunu. [lommatunen. IloauBHHMIXIOPHI.
[TonsTue 0 nueHoOBBIX yrieBogoponax. [IpupoaHbli KaydyK, €ro CTPOEHUE U CBOMCTBA.
CUHTETHYECKUI KayUyK.

5.Auetunes. OCOOEHHOCTH €T0 CTPOEHUS: Sp-THOpUIN3aIys, TpoitHas CBs3b. [lomydeHue
aneTuieHa KapOuIHbIM ClIOCOOOM, U3 MeTaHa, XUMUYECKHUE CBOWCTBA, IPUMEHEHUE.
6.beH301, €ro DJJIEKTPOHHOE CTPOEHHE, XHMHUYECKHE CBOWCTBAa. [IpomblnuieHHOE
NoJIy4eHHe U puMeHeHue Oensoia. [loHsTHe 0 B3aMHOM BIIMSIHUM aTOMOB Ha MpUMeEpe
TOJIyOJa.

7.11pupoiHbIE ICTOYHUKH YTIJIEBOJOPOAOB: HEPTh, MPUPOJHBIN U TOIMYTHBIN HEPTSIHbIE
rasbl, yroiib. [leperonka nedpru. Kpekunr nedrenpoayKkTos.

8.Cnupthl. CTpOEHHE U XUMUYECKHE CBOMCTBA OJJHOATOMHBIX CIUPTOB. [IpOMBIIIIIEHHBIN
CHUHTE3 3TaHOJIa U ero npuMeHeHne. MHoroaroMusie cnupThl. OCOOEHHOCTH XUMHUYECKHUX

14



CBOWCTB TJIMLIEPUHA.

9.®eHoM, €ro CTpOCHHUE, B3aMMHOE BIMSHUE aTOMOB B MOJIEKYJie. XMMUYECKUE CBOMCTBA
(eHOJIOB B COMOCTABICHUH CO CBOMCTBaMHU crupToB. [IpuMenenue gpeHomna.
10.Anpernapl, MX CTPOEHUE, XUMHUYECKHME CBOMCTBA. llomyueHne u mpuMeHeHUE
MYPaBBUHOT'O U YKCYCHOI'O ajbAeru10B. KeTOHBI.

11.KapOoHOBBIE KUCIOTHI: CTPOCHUE KapOOKCUIILHON TPYMIbI, PU3NUECKUE U XUMHUUECKHE
CBOMCTBa KapOOHOBBIX KHUCIOT. BrusHue KapOOKCHUIBHOW TpPYINIbl HAa XUMHUYECKHE
CBOWCTBA YTIJIEBOJOPOJHOIO pajauKana. [JaBHbIE MPEICTABUTENN OJHOOCHOBHBIX
KapOOHOBBIX KUCJIOT: MypaBbUHas (€€ 0COOCHHOCTH), YKCYCHasl, CTeapUHOBAsI, OJICMHOBAS,
OeH3oitHasi.

12.Cnoxnbie 3QUpbI, UX CTpOEHHUE, MOJyYeHHE peakiueld 3TepuuKaiuu, XUMUYECKUe
cBoiicTBa. XKupbl Kak mpeIcTaBUTENN CIOKHBIX 3()UPOB, UX POJIb B MIPUPOJIE, XUMHUUECKAs
nepepadoTKa.

13.YrneBoasl. ['moKk03a, €€ CTpOCHUE, XUMUYECKHE CBOMCTBA, POJib B pupojie. pykrosa.
Caxapo3a, masbTO3a, JIakTo3a. ['maponu3 nucaxapuaos.

14.KpaxmMan u LEUII0I03a, UX CTPOCHUE, XUMHUYECKHE CBOWCTBA, POJIb B MPUPOAE H
TEXHUYECKOE MpUMeHeHne. HuTpouenntonosa, aleTaTHbli HIeJIK.

15.AMHUHBI Kak OpraHWYECKHUE OCHOBAHUS, UX PEAKLIHUH C BOJOW M KUCIOTaAMU. AHWIMH.
[Tonyuyenue anmnuHa u3 HUTpoOben3ona (peakuus H.H. 3ununa).

16.AMUHOKHCIIOTHI, UX CTPOEHUE, XUMUYECKHE 0COOCHHOCTH. CUHTETUUECKOE BOJIOKHO
KarpoH. Anb(a aMHUHOKUCIIOTHI KaK CTPYKTYpPHBIE €MHUIIBI O€TTKOB. XUMHUECKUN CUHTE3
nenTu0B U 0enkoB. CTpoeHne U OUoNIoruyeckas pojb OEIKOB.

17 . HyxkienHoBble KHUCIOTHI. A30THUCThIE OCHOBaHHA. Pubo3a u nezokcupuOo3a, Kak
cocraBHbie yactu JIHK u PHK.

18.00mias xapakTepucTUKa dJIEMEHTOB TJIaBHON MOATrpYyNmbl V TPyNmbl MEPHUOIAYECKON
cUCTEMBI. A30T, €ro PU3NYECKUE U XUMUYECKUE CBOMCTBA. AMMMAK, €r0 MPOMBILIUICHHBIH
cuHTe3, (usmveckue U xumudeckue cBoiictBa. Conu aMMoOHHs. A30THAsl KHUCIOTA.
XUMHYCCKHE OCOOCHHOCTH a30THOM, KHUCIOTEL. CoJIM a30THOM KHUCIIOTBHI. AB3OTHEIC
ynoOpeHus.

19.®ochop, ero ammorponHbie (GOpMBI, (GU3NUECKHE W XUMHUYECKHE cBoMcTBa. OKCHI
docdopa (V), pochopnas kucnora u ee coiau. PochopHbie ya1o0peHus.

20.001m1as XapakTepUCTUKA HIEMEHTOB IIIaBHOW MOATPYNIb! [V rpymel meprondeckoi
CUCTEMBI. YTJIEpO/I, €ro ajuioTpornHbie GopmMbl. XUMHUUYECKUE CBOMCTBA yriepoaa. OKCUIbI
yraepoga (I1) u (IV), ux xumudeckne CBONCTBA. YTONIbHAS KUCIIOTa U €€ COJIH.
21.Kpemuuii, ero ¢usmueckue u xummuueckue cBoictBa. Oxcun kpemaus (IV) u
KpeMHHeBas kucnota. CoeIMHEHNs KPEMHHUSI B IPUPOJIE, X MCIOJIb30BAHUE B TEXHUKE.

22 Metamibl, UX TOJIOKEHUE B TEPUOJUYECKON cucTeMe, (DU3UYECKHe W XUMHUYECKUE
cBoiicTBa. MeTtauibl U crulaBbl B TeXHUKE. OCHOBHBIE CIIOCOOBI MOJYYEHHUS METAJJIOB.
DIEKTPOXUMHUYECKUN PSiJT HAMIPSKEHU METaJIOB.

23.1llenouHble METaIbl, UX XapaKTEPUCTHKA HA OCHOBE MOJIOXKEHHS B MEPUOIUYECKON
cUCTEME U CTpoeHus: aToMoB. COeIMHEHUs HATPUSA U KaJlus B PUPOJIE, X IPUMEHEHHE.
24.001mast xapakTepUCTHKA 3JIEMEHTOB TJIaBHOW moAarpymnmsl 11 rpynmnsl nepuoguyeckoi
cucteMbl. Kanpuuii, ero coemuHeHus B mpupoje. JKecTkocTb BOJBI U CIOCOOBI €€
YCTpaHEHHUS.
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25.ANIOMUHUNA, XapaKTepUCTHUKa 3JIEMEHTAa M €r0 COCJUHEHUN Ha OCHOBE MOJIOKEHHS B
MePUOINYECKON CHUCTEME W CTPOCHHS aroMa. AMQOTEPHOCTh OKCHAA W THUIAPOKCHIA
amomuHus. CoeTMHEHUS allFOMUHUS B IPUPOJIE, €TI0 POJIb B TEXHUKE.

26.)Kene30, ero OKCUAbl U THAPOKCUIIBI, 3aBUCHIMOCTD UX CBOMCTB OT CTEIICHH OKHCIICHUS
xene3a. XUMHAYECKHE PEAaKIMU, Ha KOTOPBIX OCHOBAHO MPOU3BOJACTBO YyryHA W CTaJH.
Posp kene3a u ero cruiaBoB B TEXHHKE. XPOM, MapraHel], CBOMCTBA MX COCAMHEHHM C
pa3IMYHOM CTENEHbID OKHUCIEHUs. KparTkas XapakTepuCTMKa CBOWCTB MEAMW, LMHKA,
cepeOpa 1 UX COCTMHEHU.

IV. IEPEYEHD JIUTEPATYPBI, HEOBXOJIUMOI JJIs1 OCBOEHHUS
JUCHUILIAHBI

5.1. OcHoBHas JuTEpaTypa
1. BoctpukoBa, H.M. Xumus : yuednoe nocoobue / H.M. Boctpukosa, I'.A. Koponesa ;
Cubupckuii Genepanbubiii yausepcuter. — Kpacnosipck : COY, 2016. — 136 c. : uin.,
TalI., CXEM. — Pexum JOCTyIa: o MO/IMHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=497755 (nara oOpareHus:
12.04.2024). — bubawuorp.: c. 130. — ISBN 978-5-7638-3510-6. — TeKCT : 3JC€KTPOHHBIH.

2.PemetnukoBa, E.A. Xwummsa: ydeOHOEe TOoCOOME 11 HMHOCTPAHHBIX CTYJCHTOB
€CTECTBEHHOHAYYHOTO M MEIUKO-OMOJIOTMYECKOTO HAIMPAaBIICHUS MOATOTOBUTEIBHOTO
oraeneauss ODY : [16+] / E.A.Pemernukoa, O.B.[q6m0 ; ®enepanbHoe
rocyJapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNIbHOE YUPEKJICHHE BBICIIETO OOpa30BaHUs
«¥OxwubIil penepansHbii yHUBEpcUTET». — PocroB-Ha-Jlony ; Taranpor : HOxHbIN
dbenepanpubiii yauBepcuteT, 2019. — Y. 2. — 117 c. : un. — Pexxum gocTyma: mo mojmmcKe.
— URL.: http://biblioclub.ru/index.php?page=book&id=577956 (nara oOpareHus:
12.04.2024). — bubawuorp.: c. 112. — ISBN 978-5-9275-3172-1. — TeKCT : 3JCKTPOHHBIH.

5.2. lonosiHUTEILHAS JIUTEPATYpPa
1. IlleBnunpina, JI.B. Xwumus : ydeObnoe mnocobue : [12+] / JI.B. llleBHuIpiHa,
AN. AnapueB ; HoBocuOMpckuil TroCyAapCTBEHHBbIH TEXHUYECKUNA YHUBEPCUTET. —
HoBocubupck : HoBocuOupckuii rocy1apCTBEHHbIA TEXHUYECKUM yHUBepcUTeT, 2017. —
92 C. : TalJI. — Pexxum JIOCTYIIA: 10 TIOJIITHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=575036 (narta oOpareHus:
12.04.2024). — bubmmorp.: c. 83. — ISBN 978-5-7782-3345-4. — TekcT : 31eKTPOHHBIH.

V. IEPEYEHb PECYPCOB HHO®OPMAILIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETH «<MHTEPHET», HEOBXOANMbIX
JJIA OCBOEHUA AUCITUITJIMHBI

Ne CcbLika Ha HaunmeHnoBanue pa3padoTku

— . . HoctynHocTh
uH(opMaNMOHHBIN pecypc B JJIEKTPOHHOM opme
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http://biblioclub.ru/index.php?page=book&id=497755
http://biblioclub.ru/index.php?page=book&id=577956
http://biblioclub.ru/index.php?page=book&id=575036

https://infourok.ru/

HNupoypok: 06pa3zoBaTenbHbIi
MHTEpHET-NIPoeKT Poccum.
Bxurouaer: npeseHTanuu,
TECTbhI, BUACOYPOKH U APYTHUE
MaTepUaJIbl 110 IPEAMETAM
IIKOJIbHOW MPOrpaMMBl.

CBOOOAHBIN TOCTYII

http://edu.ru/

Poccuiickoe o0pa3oBanme:
denepajbHbIil OPTAJL.
Brirouaer

CCBUIKM Ha IMOPTalbl U CAUTHI

00pa3zoBaTeNIbHBIX
YUPEKICHUH;
roCyJ1apCTBEHHBIE
o0Opa3oBaTellbHbIE CTaHAApTHI;
HOPMAaTHBHBIE JIOKYMEHTHI;
KaTaJjor SKCKypCUid u

00yJaroumx NporpaMm.

CBOOOAHBIN TOCTYII

http://window.edu.ru/

Nudopmanmonnass cucrema
"EquHoe OKHO jJocTyna K
o0pa3oBaTeJIbHbIM

pecypcam" MPEI0CTaBIISET
CBOOOIHBIN TOCTYH K KaTajory
00pa3oBaTeNbHbIX MHTEPHET-
PECYpPCOB U TOJIHOTEKCTOBOM

AIIEKTPOHHOU yueOHo-
METOIUYECKON ouobmoreke
TS ob11ero u
npogecCuoHaIbHOTO
00pa3zoBaHus

CB0OOIHBII JOCTYTT

https://www.gumer.info/

bubuanorexa I'ymep:
MPEA0CTaBIIAECT CBOOOIHBIN
noctyn K 5000 kHur u crateit
10 TYMaHUTapHBIM HayKam

CBOOOAHBIN TOCTYTI

http://fcior.edu.ru/

DegepabHbINH HEHTP
HH(popMaLOHHO-
00pa3oBaTeIbHBIX PECypPCOB
(®PIINOP) npenocrapisieT
JIOCTYT K 3JIEKTPOHHBIM
00pa3oBaTebHBIM pecypcam U
CEepBHCaM ISl BCEX YPOBHEH U
CcTyneHel o0pa3oBaHusl.

CBoOOAHBIN TOCTYTI

VI. COBPEMEHHBIE ITPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N UTHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

http://www.biblioclub.ru

DNeKTpOHHO-OUOTHOTEeUHAS
cuctema (3bC)
VYHuBepcurerckas Onbnuorexa
OHJIANH

Perucrpanus uepes nob6oit
YHUBEPCUTETCKUI
KOMITHIOTED.

B nanpHeiimem
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http://edu.ru/
http://window.edu.ru/
https://www.gumer.info/
http://fcior.edu.ru/
http://www.biblioclub.ru/

MPEA0CTaBIISACTCA
HEOTrpaHUYEHHBIN
WHJIMBUIYTbHBIA TIOCTYTI
M3 J1000H TOUYKH, B
KOTOPOU UMEETCs TOCTYII
K cetu HTepHeT

Www.garant.ru

WNudopmanoHHO-TIpaBOBOI mopTa

CB0OOAHBIH AOCTYTT

3. | www.elibrary.ru

Poccuiickuit nHopMamoHHBII
HopTai B 00JIaCTH HAYKH, TEXHOJIOTHH,
MEIMLMHBI M 00pa30oBaHus

CBOOOAHBIN TOCTYII

4. | www.consultant.ru

Pocculickas kOMIIBIOTEpHAS
CIPaBOYHO-TIIPABOBAsI CUCTEMA

CB0OOAHBIH JOCTYTT

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

[TopTan OTKpBITBIX JaHHBIX
Poccuiickon @enepanyun

CB0OOAHBII JOCTYTT

6. | http://fgosvo.ru/

ITopran @enepanbHbIX
roCyJJapCTBEHHBIX
00pa3oBaTeNIbHbIX CTaHAAPTOB
BbICLIEro 00pa3oBaHus

CBOOOIHBII JOCTYT

7. | https://fgos.ru/

denepanbHbIE TOCYJAPCTBEHHBIE
o0Opa3oBaTeNbHbIE CTaHAAPTHI (IO
BCEM YPOBHSIM 00pa30BaHMSI)

CBOOOIHBII JOCTYyT

VIl. JMOEH3UOHHOE U CBOBO/JHO PACITPOCTPAHAEMOE

IMPOI'PAMMHOE OBECIIEYEHUE
Opranuzanusi  o0ecrieueHa  JOCTaTOYHBIM  KOMIUJIEKTOM

JIUIICH3UOHHOI'O

nporpammuoro obecrieuenus: Microsoft Windows XP Professional; Microsoft Windows 7
Professional; Microsoft Windows 8 Professional; Microsoft Windows Server 2008
Std/Ent; Microsoft Windows Server 2012R2 Standard (omepannonssie cucremsr st [1K;
CepBEpHBIC OINepaloHHbIe cucTteMbl). Akagemudeckue nuien3sun OLP (Open License).
Cpox aeicTBus JUIEH3UN: 0€CCPOUHO.

Microsoft Office Professional Plus 2010, Microsoft Office Professional Plus 2013
(maxeT oduCHBIX MpriIoKeHHH). Akagemuueckue junen3un OLP (Open License). Cpok
NEUCTBUS JTUICH3UU: 0€CCPOUHO.

AnTtuupycuoe 10 Kaspersky Endpoint Security 10. KomMepueckas aumeH3us st

300 KOMITbIOTEPOB.

ViIl. OBOPYAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHMUS],
HEOBXO/MUMBIE IS OCYIHECTBJIIEHUSA OBPA3OBATEJIBHOI'O
HPOLHECCA IO JMCHUITJIMHE

VYuyeOHnie 3aHATUSA

IIPOBOJATCA B AYJIUTOPUAX,

YKOMINNICKTOBAHHBIX

CHEeIUaIN3upPOBaHHON MeOenbl0, B TOM UYHCIE CTAllMOHAPHBIMU WU TIEPEHOCHBIMU
TEXHUYECKUMU CPEeICTBAMU 00ydeHHUs (IIPOCKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).
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JlaGopaTopHble 3aHATHS TPOBOJATCA B CHELUATU3UPOBAHHBIX JAOOPATOPUSIX,
OCHAIIEHHBIX BBITSKHBIM IIKadOM C BOJIOM, TEXHOJIOTHYECKOWU MPUCTABKOW C MOJIBOJIOM
BOJIbI U CBETHJIBHUKOM, XOJIOAMIBHIUKOM, JIJAOOPATOPHBIMH CTOJIAMH, CTOJIMKOM ISl BECOB,
Ha0OpOM JTabOPATOPHOM MTOCYIbI, HAOOPOM XUMHUUYECKUX PEAKTUBOB.

CamocrosTenpHas paboTa MPOBOAUTCS B KaOWHETaX, OCHAMIEHHBIX KOMITHIOTEPHOM
TEXHUKOUN ¢ BO3MOXKHOCTBIO MOJAKIIOUEHUS K ceTu « HTepHeT» 1 obecnieueHueM J10CTyIma
B DJIGKTPOHHYIO UH()OPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.
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