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HHCTHTYTA

VTBEPXHAAIO

H.o. aupexTopa arponpoMbeinuiéHHoro

7 0B
‘,
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Hanpasienue noaroroBku: 35.03.04 Arponomus
Hanpasiaennocts (mpo¢uiib): IHTEHCUBHBIE TEXHOJIOTUU B PACTEHUEBOACTBE
KBanudukanusa (crenenn): 6akaiaBp
®opma 00y4eHHs: OUHASL, OYHO-3a04HAs
HMHcTuTyT: ArpONpOMBIIUIEHHBI HHCTUTYT
Kadenpa: xumuko-0M0I0THYECKUX AUCIUILUIMH U (hapMaKOJIOTrun

B ByeKGHA | |

oyHas1 popma

OYHO-3a04YHas

3a04Hasi popma

dopma
Kypc 1 1
CemecTp/TpuMecTp 1,2 2,3 TpuMecTp
Jleknuu 72 8
JlabopaTopHbie 3aHATHS 108 8
IIpakTHyeckne (ceMUHApPCKHUE)
3aHATHSA
Koncyabranumn 2

Dopma(bl) MPOMEKYTOYHOM
arrecTaluu

Ik3amen-0,6

Ix3amen-0,6

Kontpoun

18

18

CamocrosiTesibHasi padoTa

53,4

217,4

Bcero yacos: 252

TpynoeMKoCTb: 7/ 3a4ETHBIX €IUHUI]
PazpaboTunk(u) paboueit mporpamMmsl: K.I1.H., 1o1ieHT MopraueBa H.B.




|. OPTAHU3AIIMOHHO-METOIMYECKUIA PA3JIEJI

Heab u3yvyeHuss IUCHUNJIMHBI: GOPMHUPOBAHUE OOIIETO MPEICTABICHUS O XUMUH,
XUMUYCCKUX SBJICHUSAX, POJIM M MECTE XMMHUHU B COBPEMEHHOM OOIIECTBE, 03HAKOMJIICHUE C
OOIMMU YU TNPUHIHUIUATBLHO BAXXHBIMU 3aKOHOMEPHOCTSIMU MPOTEKAaHMs TMPOIECCOB B
XMMHYECKUX CHUCTEMAax, B YCTAaHOBJICHMM CBSI3€M MEXAY COCTaBOM, CTPOCHUEM U
CBOMCTBaMU BEIIICCTB.

3anaqn H3YYCHUHA TUCHUIIJIUHBI:

- c(opMUpOBATHCS HaBBIKM pabOThl B XHWMHYECKOW JabopaTopuu, padOThI C
XUMHUYECKOU MOCYA0N U peaKkTUBaMH,
- TOATOTOBKAa K HCIOJb30BAHUIO CHUCTEMATU3UPOBAHHBIX TEOPETUYECKUX H

IIPAKTHYCCKUX 3HAHUU IIpH pCIICHNHA HpO(l)eCCI/IOHaHLHI)IX 3a4a4,

- chopmupoBarth

3HaHHusg II0 XHMHH KakK OI[HOﬁ u3

byHIaMEHTAIBHBIX

00111e00pa30BaTEIbHBIX JUCHUIUIUH €CTECTBEHHOHAYYHOT'O LUKIIA.

Mecro mucummiuabl B crpykrype OIIOII: peanusyercs B pamkax 0a3oBOH
(oOs13aTenbHOM) yacTu Os1oka b1. Jlucuunnunsl (Mogyn)

IlnaHupyembie pe3yJbTAThl 00YYCeHHUS M0 JMCIHUIJINHE!

Kon IInanupyembie pe3ybTaThl 00y4eHUS
I/IHJII/IKﬂTOI)])I JOCTHKCHUSA KOMIICTCHIINU
KOMITICTCHIIMA o JUCHUIIJINHE
OIIK-1 3HaThb: 3Haer:
CrnocobeH pemaTh -OCHOBHBIE 3aKOHEI -3HaKM  XUMHYECKHX  DJIEMEHTOB,
THUIIOBBIE 3a4a4U MaTeMaTHYECKHX, (GbopMyNnbl XUMHYECKHX BEIIECTB H

npodeCcCHOHAILHON
JESITENIbHOCTH Ha
OCHOBE 3HaHHI
OCHOBHBIX 3aKOHOB
MaTeMAaTHYECKUX,
€CTECTBEHHOHAYYHBI
X |
obmienpodeccuoHanb
HBIX JUCIHTLINH C
MPUMEHEHUEM
MH(}OPMAaLIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

€CTECTBEHHOHAYYHBIX U
obmenpodeccuoHambHBIX
JMCIUILIIAH C TPUMEHEHHEM
MH(pOPMAaIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHIA

YpaBHEHHUS XUMHUECKHUX PEaKIIMii;
-OMOJIOTUYECKYIO POJb XUMHUYECKUX
JJIEMEHTOB M HUX COEIUHEHUH; POJIb
XUMHYECKHX COEUHEHUN B
(hopMHUpOBaHUH 36MHOM KOPbI

YMeTs:

-peniaTh TUITOBBIC 33Ia4H
npodeccnoHaNbHOMN eATENbHOCTH
Ha

OCHOBE 3HAaHUI OCHOBHBIX 3aKOHOB
MaTEeMaTHYCCKHX,
€CTECTBEHHOHAYYHBIX U
oO1enpodeccCuoHaIbHBIX
JUCIUILINH C

MIPUMEHEHHEM WH()OPMAITMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHM

YmMmeer:

- AHAIM3UPOBaTh M HCIOJIb30BATh
npogeccuoHaIbHbIE 3HAHHS C LENBIO
OPUECHTHUPOBAaHHUSI B  COBPEMEHHOM
UH(POPMALIMOHHOM HPOCTPAHCTRBE;
MIPUMEHSATH npodeccuoHaIbHbIe
3HaHUS U YMEHUS B peau3aliy 3a/1ad
WHHOBAIIMOHHOMN oOpa3oBarenbHON
MOMUTUKH,  COCTaBJIATH  (POPMYJIBI
XAMHAYECKUX COCITUHEHHUH, MPOBOIUTH
MaTeMaTHYECKUE PacueThl;

Bnanets:

-HaBBIKAMU 10 PENIEHUIO TUITOBBIX
3a/a4 npodeccuoHaNbHON
NeATEIIFHOCTH Ha OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB

Bnaneer:

-HaBbIKaMH I10 pemeHmo TUITIOBBIX
3aa4 npodeccruoHalIbHOM
JeATeIFHOCTH Ha OCHOBE 3HAHWI
OCHOBHLIX 3aKOHOB MaTeMaTHYECKUX,




MaTEMAaTUYCCKHUX, CCTCCTBCHHOHAYYHbIX U

€CTECTBCHHOHAYYHBIX U obmenpodeccnoHaIbHBIX AUCIAILTHH
obmenpogeccuoHaIbHBIX C TNpUMEHEHHEeM WH(POPMALUOHHO-
JHCIHTUTIH KOMMYHHKAI[HOHHBIX TEXHOJIOTUi

C IPUMEHEHUEM WH(OPMAIIMOHHO-
KOMMYHHMKAIMOHHBIX TEXHOJIOIHH

1. COAEP’)KAHUE U OB BEM IUCHUIIJINHBbI
€ YKa3aHHeM KOJMYeCTBA YACOB, BbIIEJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4alouiuxcsi
¢ nmpenoaasartesieM (10 BUIaM Y4eOHBIX 3aHATHH) M HA CAMOCTOSITEJILHYIO padoTy

Ounas popma o0yuenust

n/n pa3aeioB U TeM 4acoB JK 3 MIN pao.

HaunmeHoBaHue Bcero AyAUTOpPHBIE 3aHATHSA Cam.

Paznea 1. «OcHOBHEIE
MOHATHA XHUMHN»

Tema 1. « OcHOBHBIE 4 4 2
IOHSTUSA 3aKOHBI 10
XUMUAW

Tema 2. « OCHOBHEIE 16 4 10 2
KJIaCChI
HEOPraHMYECKUX
COCIUHCHHI

Tema 3. « CtpoeHue 6 4 2
BEIIECTBAY

Tewma 4. 6 4 2
«ITepnognueckas
CUCTEMA U CTPOEHUE
aTOMOBY

Tema 5. «Xumunueckas 6 4 2
CBSI3b)

Tema 6. « CkopocTh 12 4 6 2
XUMUAYECKHX PEaKITHIA,
OCHOBHBIC

TIOHSATUS
TCPMOAVMHAMUKHN»

Tema 7. OKUCIATENLHO- 10 4 4 2
BOCCTAHOBUTEILHBIE
peakuuu u
IIEKTPOXHMHSI

Paszgen 2. «Xumus
JIEMEHTOB»

Tema 1. Daementsr |, 11 34 4 24 6
I11, 1V rpynmsl

Tema 2. Dnementsl V, 34,7 4 24 6,7
VI, VIl rpynmst

Dxzamen 0,3




Konmpons

Hmozo 3a 1 cemecmp

144

36

72

26,7

Pasznea 3.
Opranunyeckasi XuMus

Tema 1. « OcHOBHEBIE
TTOHSATHS OPTaHUYECKON
XUMUNA»

Tema 2. «Teopus
XUMHUYECKOTO CTPOCHUS
OpPraHUYECKUX
coequHeHnil A.M.
bytneposay

Pasznea 4. Baxueitmmne
KJIACChI OPraHHYECKHUX
CoeIHHEeHU

Tema 1. « AskaHBD)

Tema 2. «AJIKEHBI»

Tema 3. «AJIKUHBI»

AWIN|F

Tema 4.
«ApomMarnyeckue
YTJIIEBOIOPOAbI
(apeHsbl)»

DO (O

NINININ

NINININ

NINININ

Tewma 5.
l"anorenonpous3BoaHbIE
YIJIEBOJOPOABI

Tema 6.
Kucnopogoconepsxaiue
OpraHHYeCKue
COEIMHEHHS

Tema 7.DeHOIBI

N

Tema 8. IlpocTsie
3¢upsI

Tema 9 Anpaeruasl U
KETOHA.

10

Tema 10. KapbonoBsie
KHCJIOTHI U HX
ITPOMU3BOJHEBIC

10

11

Tema 11.YraeBoasl

10

o

12

Tewma 12.
A3oTtcoaepikaiiue
OpraHHYECKHE
COCTMHEHUS

12,7

2,7

dopma OTYETHOCTH - HK3aMEH

0,3

KoHTtpousb

Hroro 3a 2 cemectp

108

36

36

26,7

Hmozo 3a 1,2 cemecmp

252

72

108

53,4




OuHo-3204Has popMa 00ydeHUs

Ne
n/n

HauMenoBanue
pa3aeyioB U TeM

Bcero
4acoB

AyIuTOpHbIE 3aHATHS

JIK I13 JIb

Cam.
pao.

Paszgea 1. «OcHoOBHBIE
MOHATHA XHUMHN»

Tema 1. « OcHOBHBIE
IOHSTUSA 3aKOHBI
XUMUNA»

10

10

Tema 2. « OcHOBHEIE
KJIaCChI
HEOPTraHUYECKHUX
COCTUHCHUIDY

14

10

Tema 3. « CtpoeHue
BEILIECTBA

10

10

Tema 4.
«Ileproanyeckas
crcTeMa U CTPOCHHUE
ATOMOBY

10

10

Tema 5. «Xumuueckas
CBSI3b»

10

10

Tema 6. « CkopocTh
XMMHUYECKHX PEaKIni,
OCHOBHBIC

MOHSTHS
TCPMOAVMHAMUKHN

11

10

Tema 7. OKUCIUTENBHO-
BOCCTAaHOBHTEIILHEIC
peaKkuuu u
3JIEKTPOXUMHSI

11

10

Paznen 2. «Xumus
2JI€EMEHTOB»

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

12

10

Tema 2. Dnementsl V,
VI, VIl rpynmet

10,7

10,7

dopma 0TYETHOCTH - JK3aMeH

0,3

KoHTpob

Wtoro 3a 2 TpumecTp

108

90,7

Paszpnea 3.
Oprannyeckast XuMust

Tema 1. « OcHOBHEIE
MTOHATUS OPTaHUYECKON
XUMUN»

Tewma 2. «Teopus
XUMHYECKOTO CTPOEHUS
OpPraHuYeCcKux




coenuHeHuit A.M.
bytnepoBay

Paznea 4. BaxkHelilnue
KJIACCHI OPraHMYeCKUX
COeIUHEHUI

Tema 1. « AIKaHEBD)

Tema 2. « AJIKEHBD)

Tema 3. « ATKUHBD)

| |©

[ecleriNe)]

AIWIN|F

Tema 4.
«ApoMaTHYECKHE
YTIEBOIOPOIBI
(apeHb1)»

[EEN
o

=
o

Tema 5.
l"anorenonpousBoaHbIE
YIJIEBOAOPOIbI

11

10

Tema 6.
Kucnopomocoaepxariiue
OpraHHYECKUE
COEIMHEHHS

12

10

Tema 7.DeHo0IBI

10

10

Tema 8. IlpocTeie
3¢upsl

10

Tema 9 Anpaeruasl u
KETOoHa.

10

10

10

Tema 10. KapO6oHoBBIE
KHCIIOTBI ¥ HX
MIPOU3BOJIHBIC

10

10

11

Tema 11.YrieBomasl

10

10

12

Tewma 12.
A3oTtcoaepixaiue
OpraHHYECKUE
COCTMHEHUS

14,7

14,7

DK3aMeH

0,3

KoHTpob

Hroro 3a 3 Tpumectp

144

126,7

Hmozo 3a 2,3
mpumecmp

252

oo

(e}

217,4

I11. OUEHOYHBIE MATEPHAJIBI JIJISI TIPOBEJIEHUS TEKYIIENA 1
MPOMEXKYTOUHOM ATTECTAIIMU OBYYAIOIIUXCS IO JUCHUIIJIUHE

Tekymias arrecTaius IpOBOIUTCS B (hopMe KOHTPOIBHOM pabOTHI (B TPaAULIUOHHOM
WM TecToBOM (hopme), pedepara.



TumoBoi BApUAHT KOHTPOJLHOM PadoThI
B tpanunmonnoit gpopme:

BapuanaTt Ne 1

1. JIna BBIMOJNHEHUS 3aJlaHUsI UCTIONB3YUTE CIAEAYIOIUNA NEpeYeHb BEIIECTB: MOAU
HaTpusi, cylbutr Oapus, cyiabhaT aMMOHHUS, COJSHAS KHUCJIOTa, HUTPUT HATPUS.
JIomyCTUMO UCIIOJIb30BAHUE BOAHBIX PACTBOPOB BEIIECTB.

W3 mpensioxkeHHOro TepeuHs BbIOEPUTE BEIIECTBA, MEXAY KOTOPHIMU BO3MOKHA
OKHCIIUTENIbHO-BOCCTAHOBUTENbHAS PEAKIUS, U 3alIUIINTE YPABHEHHUE 3TON PEAKIIUH.

CocraBbTe 3JEKTPOHHBIN OaaHC, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEITb.

2. Tlpu »nextponm3e BoaHoro pacrtBopa Hutpara meau (Il) momyumam meTai.
Mertann 00pa0oTany KOHIEHTPUPOBAHHOM CEpPHOM KHUCIOTOM MpH HarpeBaHUMU.
BreiienuBiiniicss B pe3yabpTare ra3 mnpopearupoBall ¢ CEpOBOAOPOJOM C OOpa3oBaHUEM
MPOCTOr0 BEIIECTBA. JTO BEIIECTBO HArpeiv ¢ KOHIEHTPUPOBAHHBIM PacTBOPOM
TUAPOKCHUA KA.

Hanummure ypaBHEeHUS Y€ThIPEX OMUCAHHBIX PEAKIIUIA.

3. Ykaxure HauOojee MNOJSPHYIO MOJeKydy. OOBSICHUTE, UCXOAS U3 CTPOCHUS
MOJIEKYJL.

1)COy; 2)CHzy; 3) BeCly; 4)H-0.

Bapuant Ne 2

1. Bonopon o6bémoM 3,36 11 (H.y.) NPOMYCTHJIM MPH HATPEBAaHUM HAJl MOPOILIKOM
okcuaa meau (II), mpu sToM Bogopoa mpopearupoBai NoJHOCTHIO. [TomyueHHbIi TBEPABIN
ocratok nomectusin B 170 r 20%-HOro pactBopa HHTpata cepedpa. Omnpenenure
MacCOBYIO JIOJIFO COJIM B MIOJyYEHHOM pacTBope. B oTBeTe 3anuinTe ypaBHEHUS pEaKIUii,
KOTOpbIE€ YKa3aHbl B YCJIOBHM 3a/layd, U TPUBEAUTE BCE HEOOXOAMMBIE BBIYHMCIICHUS
(YKa3pIBaiiTe €AMHUIIBI U3MEPEHHS] HICKOMBIX (DU3MUECKUX BEJIMYHUH).
2. TlogroroBeTe mabopaTopHOE OOOpYAOBaHHE, HEOOXOAUMOE ISl TIPOBEIACHUS
sKcriepuMeHTa. [IpoBeauTe XWUMHUYECKHE pEaKUUMW MEXIy THUAPOKCHIIOM LHHKAa U
BBIODAHHBIMU BEIIECTBAMU B COOTBETCTBUU C COCTABJICHHBIMU YPAaBHEHUSIMH PEAKLIUH,
coOroasi mpaBWiia TEXHUKU O€30MaCHOCTH, NMPUBEAEHHBIE B MHCTPYKLUUU K 33JaHHUIO.
OnummTe N3MEHEHHUs], TPOUCXOSIINE C BEIIECTBAMH B XOJ€ IMPOBEIEHHBIX PEAKIIM.
Jla" mopouIKooOpa3HbIil THAPOKCHUT LIMHKA, & TAaKXKe HAOOP CIEAYIOIUX PEaKTHBOB:
BOJIHbIE PaCTBOPbI THIPOKCH]IA HATPUS, HUTpATa Kallus, CyJib(haTta HaTpUsl, COISTHON
KHCJIOTBI U aleTaTa HaTpHsl.

3. B xakoii MOJIEKyJIe UMEETCS NOHHBIN THIT CBSI3U?

DHCL:  2)NHs,  3)NaCl;  4) H3BO0s.



B tectoBoii dpopme:

1. 13 NMPEAJOKCHHOTO IMEPECYHA BblﬁepHTe ABa COCIUHEHMS, B KOTOPLIX MIPUCYTCTBYET
HOHHAsA XUMHNYECKaA CBA3b.
a) Ca(ClO2)2
6) HCIO3
B) NHA4CI
r) HCIO4
1) Cl207

2. ]It BBINOJIHEHHSI 32JaHUA HCIIOJIB3YiiTe CJIEAYIOIIHI P XHMHAYECKHX 3JIeMEHTOB:
a) Li

o) P

B) B

r) Cu

1) N

OTBeTOM B 3aJIlaHUU SBJISIETCS MOCIIE0BATEILHOCTD HU(D, O KOTOPHIMH YKa3aHbl XUMUYECKUE
3JIEMEHTHI B JAHHOM PSY.

W3 yka3aHHBIX B pSAYy XUMUYECKUX 3JIEMEHTOB BHIOEPUTE TPU dIIeMeHTa, KoTophie B [leproanueckoit
cucTeMe XumMuyeckux 3semMeHToB [[.M. MenneneeBa HaxoAsSTCA B OTHOM MEPUOJIE.

Pacrnionoxxute BeIOpaHHBIE 27IEMEHTHI B TOPSIKE YMEHBIIIEHUSI UX aTOMHOTO paauyca.

3anuiuTe HoMepa BHIOPAHHBIX 3JIEMEHTOB B HY)KHOM IIOCJIE10BATEIbHOCTH.

3. JlaH psl XUMH4YECKHX 3JIeMEHTOB:
a) O
0)S
B) Ne
r) Se
1) Mg
Bri6epute aBa s5eMeHTa, KOTOPhIE B COEIMHEHUAX MOTYT UMETh BaJIEHTHOCTh V.

4. U3 npeJioKeHHOT0 NepevyHsl BbI0epuTe IBa BeleCTBA, ¢ KAKAbIM U3 KOTOPBIX
B3aMMO/IeliCTBYeT BOAOPO/I.

a) a3oT

0) TUAPOKCHU HATPHUS

B) okcup sxene3a(lll)

T) XJIOPUJT KaJIbIHs

1) cepHasi Kuciora (p-p)

5. OnpenesnTe, aTOMbI KAKMX U3 YKAa3aHHBIX B PSI/IY 3JIeMEHTOB B OCHOBHOM COCTOSTHUM
HMEIOT OJINHAKOBOE YHCJI0 HECTIAPEHHBIX )JIeKTPOHOB.

a) Si

0)P

B) Mg

r)F

n) Br

6. U3 npeaJioskeHHOr0 nepevyHsi Bbi0epuTe 1Ba BellleCTBA, KOTOPbIe B3aUMO/IeliCTBYIOT C

dochopom.
a) BOAOPOJT



0) TUAPOKCHT KaJTHsI
B) HOJ

T') XJOpUJ HATPHS
1) GTOpUA KaIHs

7. BblﬁepHTe ABa BBICKA3bIBAHUH, B KOTOPLIX TOBOPUTCHA 0 HATPUHU KAK 0 XUMUYIECCKOM
3JIEMCEHTE.

a) Hatpwuii Xopo1io mpoBOIUT TEILIO.

0) MI3BeCTHBI MIECTh PaJNOAKTHBHBIX H30TOTIOB HATPHS.

B) Harpuii BXO#UT B cOCTaB rajmra.

r) C MOMOIIEI0 aMaTbraMbl HATPHSI MOXKHO OTIPEACIUTh COJEPIKAaHUE BIIard B mpobe
OpPraHUYECKOTO BEIIECTBA.

n) [lpu oxuciieHun HaTpuUsl B CyXOM BO3JIyXe 00pa3yeTcsi HEPEKUCh.

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

0) OCHOBHBIM OKCHJIOM U KHCIIOTOH

B) OCHOBHBIM OKCHJIOM U OCHOBaHUEM

) aM()OTEPHBIM THAPOKCUIOM U COJIBIO

9. C yriiepoaom npu onpeaeéHHbIX YCJIOBHAX MOKET PearupoBaTh
a) okcup xenesa(Ill)

0) THIPOKCHT HATPHS

B) COJISIHAsl KUCJIOTA

') MeJllb

10. IIpu3HakoM NpoTeKAHUS XUMUYECKO# peakInu MeK1y pacTBOpaMi HUTpaTa cepedpa u
XJIOpH/JA KAJbLHSA SBJIsSIETCA
a) BbIJEJICHUE Ta3a
0) oOpa3oBaHue ocaaka
B) pacTBOPEHUE OCAKa
I') HOSIBJICHHE 3amaxa

11. BoiGepuTe 1Ba NPABUWIBLHBIX YTBEPIK/AEHHUS 0 JJIMHAX KOBAJTEHTHBIX CBSI3€il.
a) Jlmuna cBs3u F-F 6onbie amune! ceszu H - H

0) muna cBs3u C = C OGonbie aymHb cBs3u C- C

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

r) JImuna cBs3u O - O6onbiie puHbl csizu O = O

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

12. lan psx XMuMHU4YeCKHX 3JIeMEHTOB:
a)H

6) Na

B) Ba

r) N

1 K

Omnpenenure, aTOMbI KAKUX U3 YKa3aHHBIX 3JIEMEHTOB UMEIOT B OCHOBHOM COCTOSIHUU JIBa S-3JIEKTPOHA HA
BHEIIHEM YPOBHE.
3anummTe HoMepa BHIOPAHHBIX JIEMEHTOB.



13. YcraHoBuTe cOOTBEeTCTBHE MEXKTY (hopMyJIoii BelllecTBa M KJIACCOM/TPYNNOM, K
KOTOpOMY(-0ii) 3TO BelleCTBO NPUHANJIEKUT: K KAaXkK/A0i MO3MLNU, 0003HAYEeHHOH OYKBOW,
nojadepuTe COOTBETCTBYOIINYIO NMO3UIIMI0, 0003HAYEHHYI0 IU(PPOI.

a) NH4HCOs3 1. conmu cpennHme
0) KF 2. OKCHIbI KUCJIOTHBIE
B) NO 3. okcuJIbl HecoaeoOpasyroue

4. CONMU KUCIIBIE

14. B oany 13 npoOMpPOK ¢ 0CAAKOM THAPOKCHAA AJTIOMUHUSA 100ABHIH CUILHYIO
KHCJA0TY X, a B IPYIYI0 — pacTBOp BelecTBa Y. B pe3yibraTe B KasK10M U3 NpoOMPOK HADII0AAIH
pacTBOpeHHe 0caaKa.

W3 npennoxeHHOro nepedHs BeIOepuTe BemecTBa X U Y, KOTOpble MOTYT BCTYINATh B OMMCAHHbBIE
peaxkuuu.

a) OpOMOBOIOPOIHAS KHCIIOTA

0) ruapocyIbPuI HATPUS

B) CEpOBOJIOPOAHAS KUCIOTA

I') TUAPOKCHUJL Kallus

1) TUApaT aMMHaKa
3anummTe Mocae0BaTeIbHOCTh HUPP, COOTBETCTBYIOMINX OykBam Xu Y

15. K 200 r 8%-Horo pacrBopa x;iopuaa Hatpus 106aBuiu 80 r Boabl. Borunciaure
MAacCCOBYIO /10110 COJIM (B IPOLEHTax) B o0pa3oBaBuieMcs pacTeope. OTBer: % (3anummure
YHCJIO € TOYHOCTBIO 10 AeCATHIX.)

16. M3 npeas10KeHHOT0 MepevyHsl BelecTB (AMMHUAK, CyJb(aT HMHKA, THAPOKCUI KAJHS,
KapOOHAT MarHusl, HOIHI KAaJIHs1, MePOKCHI BOI0OPOIA, T0MYCTHMO MCI0JIb30BaHHE BOTHBIX
PacTBOPOB 3THX BellleCTB) BbIOEPHUTE CHJIbLHOE OCHOBAHUE H BellleCTBO, KOTOPOE BCTYNAET € 3TUM
CWJIBHBIM OCHOBAHHEM B PEAKIIMI0 HOHHOI0 00MeHa. 3anuinTe MOJIeKYJISPHOe, 0JHOe U
COKpAaIIéHHOEe HOHHOE YPABHEHUSI PEaKIMH ¢ y4aCTHEM BbIOPAHHBIX BElIECTB.

17. YcraHoBuTe COOTBETCTBHE MeKAYy (POPMY.10ii BellleCTBA U peareHTaMu, ¢ KaX/AbIM U3
KOTOPBIX 3TO BelIeCTBO MOKET B3aUMO/IeiiCTBOBATD: K KAX/A0il MO3UINH, 0003HAYEHHOI OYKBOM,
nojadepuTe COOTBETCTBYIONIYIO NMO3UINIO, 0003HAYEHHYIO U (DPOii.

®OPMYVIJIA BEHIECTBA PEATEHTBI

A) KOH

B) Ba(OH)

B) K2SO4

I') KHSO4

1) Ba(NO3)z2, SrBr2, H.SO4
2) AICl3, NH4CI, HNO3

3) NaOH, I>, Na

4) CH3COOH, N2, Na2;SO4
5) KOH, Ca(OH),, Mg

18. YcTaHOBHUTE COOTBETCTBHE MeKAY (haKTOPOM, 1€l CTBYIOIIMM HA PABHOBECHYIO CHCTEMY

2502(r.) + O2(r.) & 2S0s3(r.), 1 HanpaBJIeHHEM CMellleHHs] XHMHY€eCKOI0 paBHOBeCHS B 3TOil
cucTeMe: K KaxK10i no3uumuu, 0003Ha4eHHOH 0yKBOii, mogdepuTe COOTBETCTBYIONLLYI0 MO3HUIIUIO,
0003HAYCHHYI0 HH(PPOH.
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BO3JIEMICTBME HA CUCTEMY
A) nobGaBrieHre KaTanu3aropa
b) no6aBnenue kucinopoa
B) nonmwxenue naBieHus
') noBbllIeHNE JaBICHUS
CMEIEHNE XUMHWYECKOI'O PABHOBECH A
1) B cTopoHy IIpsIMOM peakiiuu
2) B CTOpOHY 00paTHON peakiuu
3) nIpaKTHYECKU HE CMEIaeTCs

19. BepHbl JH CYKAe€HHsI 0 YUCTHIX BelIeCTBAX U CMeCsX?

A. CMech OPOILIKOB CEPHI U JKeJie3a ABJISIETCA HEOITHOPOIHON CMECHIO.
b. IIutneBas cona ABISETCI YMCTHIM BEILIECTBOM.

1) BepHO TONBKO A

2) BepHO TOJBKO b

3) BepHbI 00a CyXACHUS
4) o0a Cy>kJIeHUs HCBEPHBI

20. O kakoM 3aK0OHe H/IeT peyb?

OTpakaeTcs B 3aKOHE COXPAHEHHS MAacChl, KOTOPBIM 3aKIOYACTCS B CICAYIONIEM:
Macca BEIISCTB, BCTYNHBIIMX B XHMHYCCKYIO PEAKIMIO, paBHA Macce BCEX IPOIYKTOB PEAKIIHH.
BeIIIeCTBa HE HCUYC3a0T U H€ BO3HHMKAIOT U3 HHUYCIO, a HpOI/ICXOI[I/IT XUMHUYCCKOC HpeBpaHICHI/Ie. BaKOH
SIBJIIETCS OCHOBOM MPH COCTaBJICHUHM XUMHUYECKHX PEAKIMH U KOJMYECTBCHHBIX PACYETOB B XHUMHHU.

IIpumepHas TemaTuka pedeparon

1. KpaTkue cBeeHUs 0 UCTOPUY BOSHUKHOBEHUS M Pa3BUTHSI OPraHUUYECKON XUMUMU.

2. Xuznb u aestenbHocTh A.M. ByTieposa.

3. ATOMHO-MOJIEKYJISIPHOE YUEHUE U €T0 3aKOHBI

4. Posib OTEUECTBEHHBIX YUEHBIX B CTAHOBJIECHUU U PA3BUTUH MUPOBOU OPTaHUYECKON

XUMHUHU.

5. CoBpeMEHHBIE NPEICTABIECHUS O TEOPUU XUMHUYECKOTO CTPOCHMUS.

6. DKOJOrMYecKHe aclieKThI UCIIOJIb30BAHUS YTICBOIOPOJTHOTO CHIPHSI.

7. DKOHOMHYECKHUE aCIEKThl MEXIYHAPOJHOTO COTPYIHUYECTBA M0 UCIIOJIb30BAHUIO

YIJIEBOJOPOJAHOTO CHIPbSI.

8. Hcropuss OTKpeITHS W pa3padOTKU Ta30BbIX M HEPTSIHBIX MECTOPOXKICHUN B

Poccuiickon ®@enepanumu.

9. XuMus yrieBoJIOpOJHOTO ChIphsl U MOsi OyAy1as nmpodeccus.

10. YrineBogopoaHo€e TOILIUBO, €r0 BUIbI U HA3HAUCHHE.

11. CunTeTHYECKHE KaydyKU: UCTOPHS, MHOTOOOpa3ne U NMEPCIICKTUBHI.

12. Pe3MHOTEXHUYECKOE MPOU3BOJCTBO U €0 POJib B HAYYHO-TEXHHYECKOM ITPOrPeECCE.

13. ApoMatruueckue yriieBoJI0pO/ibl KaK ChIPbE AJIS MPOU3BOACTBA MECTUIUIOB.

14. YrineBoasl U UX pOJIb B )KUBOU MPHUPOJIE.

15. Ctpoenue riatoKo3bl: HCTOPHS pa3BUTHUS IIPEACTABICHU U COBPEMEHHBIE BO33PEHUS.
11



16. PazButHe caxapHoi NpOMBIILICHHOCTH B Poccuu.

17. Ponb yrieBogoB B Moeil Oyayiien mpoheccnoHaIbHOM e TEeNbHOCTH.

18. Metanoin: xemoduaus u xemopoous.

19. Dranon: Benuuaiiiee 6J1aro u CTPAITHOE 3710.

20. AKOTOJM3M U €ro Mpo(PHIaKTHKA.

21. MHOroaToMHbIE CIIUPTHI U MOs Oy Tyias mpodeccuoHanbHas 1eITeIbHOCTb.
22. ®opmanpieruj Kak OCHOBA IIOJYYEHMs BEIIECTB M MAaTEpUaAlOB Ul MOEHU
npodeccuoHanbHOM eI TeIbHOCTH.

23. MypaBbuHas KUCJIOTA B IPUPOJIE, HAYKE U MPOU3BOACTBE.

24. Vcropus ykcyca.

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

26. JKupsbl Kak NPOAYKT NUTAHUSI 1 XUMHUYECKOE CHIPBE.

27. 3aMeHa )KUPOB B TEXHUKE HEMUIIEBBIM ChIPHEM.

28. HexBaTka nmpo0BOJILCTBUSI KaK TI00abHAas MpodJieMa 4eJIoBeUeCTBa U ITyTH €€
pelieHus.

29. Mebina: ponuioe, HacTosee, Oy Iymiee.

30. CpencrBa TMUTHEHBI HA OCHOBE KHACIOPOJACOAEPKAMX OPTAHUYECKUX COEIUHEHNMN.
31. Cunrernueckue Moromue cpeactsa (CMC): TOCTOMHCTBA U HETOCTATKH.

32. AMMUaK 1 aMUHBI — O€CKUCIOPOIHBIE OCHOBAHUS.

33. AHWJIMHOBBIE KPAaCUTENU: UCTOPUS, TPOU3BOJICTBO, IEPCIIEKTUBA.

34. AMMHOKUCTIOTBI — aM(pOTEPHBIE OPraHUUECKUE COEITUHEHUSI.

35. AMUHOKUCTIOTBI — «KUPITHUYUKI OCITKOBBIX MOJIEKYL.

36. CuHTETHYECKHE BOJOKHA HA aMUHOKHCIIOTHON OCHOBE.

37. «Xu3Hb 3TO c110CcO0 CyIIECTBOBAHUS OEIKOBBIX TEIl...»

38. CTpykTyphI O€JIKa U ero JeCTPYKTYPUPOBAHHE.

39. buonoruveckue GyHKIMHA OCITKOB.

40. benkoBast OCHOBa UMMYHHUTETA.

41. Jdedurut O6enka B MUIIEBBIX MPOAYKTAX U €ro MPeo0JICHUE B paMKaX ri100albHON
ITPOOBOJILCTBEHHOM ITPOTPAMMBL.

42. XuMust 1 OMOJIOTHSI HYKJIEMHOBBIX KUCIOT.

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

44. Xuznb u gesarensHocTh .M. Menaeneena.

45. «IlepuogmyeckoMy 3aKOHY OyyIee HE TPO3UT Pa3pYyIICHUEM. ...

46. PEHTreHOBCKOE U3yUYE€HHE U €r0 UCIIOJIb30BAHUE B TEXHUKE U MEJULIMHE.

47. IIna3zma — 4eTBEPTOE COCTOSTHHE BEIECTRA.

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

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

50. KonnuecTBeHHbIE XapaKTEPUCTUKH 3arpsI3HEHUSI OKPYKAIOIIEH CPeIbl.

[TpomexyTouHas arrecTarysi 00y4aroIUXCsl OCYIIECTBIISIETCS B popMe dK3aMeHa C
UCIIOJIB30BAHUEM CIIEAYIOIINX OLICHOYHBIX MAaTEPUAIIOB: nepeueHb 0NPOCOE K IK3AMEH) .
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Bonpocsl K 3k3aMeny
(1 cemecTp ounasi popma o0yueHusl, 2 TPUMECTP 0YHO-3204HAasi popMa 00yUeHHs)

1. llpenmet u 3amaun XuMuu. SIBIeHUs GU3NUECKUE U XUMHUUYECKHE. MECTO XUMHUH CPEeIH
€CTECTBEHHBIX HAYK.

2.ATOMHO-MOJIEKYJISIpHOE yaeHne. AToMbl. Monekyibl. [locTosHCTBO cocTaBa BelecTBa.
OTHOcUTENbHAsT aTOMHAasi WU OTHOCUTEIbHAS MOJIEKYJIIpHAs MacChl. 3aKOH COXpaHEHUs
Macchl, €ro 3HA4YC€HWE B XMMHHM. MoOJIb — €IMHHMIA KOJIMYecTBa BellecTBa. MousipHas
Macca. 3aKkoH ABOTaJpoO U MOJISIPHBIN 00BEM T'a30B.

3. Xumuueckuit sneMeHT. [IpocToe BelecTBO, CIOKHOE BEIIECTBO. 3HAKKM XUMHUYECKHX
AJIEMEHTOB, XUMUYECKUE (DOPMYJIBI.

4.CTpoeHue atoMa, COCTaB aTOMHBIX sijiep, U30ToNbl. CTpOEHUE ANEKTPOHHBIX 000JI0YEK
aTOMOB Ha mpuMepe 3eMeHTOB 1, 2, 3 u 4-ro mepuoJIoB MEPHOIUYECKON CUCTEMBI.
DNeKTpOHHBIE (POPMYJIIBI AaTOMOB M HOHOB. OCHOBHOE U BO30Y>KJIEHHOE COCTOSIHUSL.
S.1lepuonuueckuii 3aKkoH W mepuoauueckas cucrema snemeHToB .M. Menaeneena.
CoBpemeHHas (QoOpMyJMpPOBKA TNEPUOJMYECKOTO 3aKOHA. 3HAYEHUE MEPUOJUYECKOTO
3akoHa. bonbmme w manbie nepuonbl. ['pynmbl U MOArpynmnbel. 3aBUCHUMOCTh CBOMCTB
3JIEMEHTOB OT IMOJIOKEHHS B IEPUOJUYECKON CUCTEME.

6.Tumbl XUMUYECKUX CBsI3el: KOBajJeHTHas (MOJIIpHAs ¥ HEMOJSIpHAs), WOHHAasi,
BOJIOpOJIHAsI, MeTauinueckas. CrocoObl 00pa30BaHUsI M XapaKTEPUCTUKH KOBAJECHTHOM
cBs3u. llpumepsl COeqMHEHUM CO CBA3SAMM Pa3HbIX THUIIOB. BaleHTHOCTH U CTEIECHb
OKHCIJIEHUS. THUITBI KPUCTAIIIMYECKUX PELIETOK.

7. Knaccudukanus XuMUYECKUX PeaKluii: peaKIui COeTMHEHNUS, Pa3I0KEeHUsI, 3aMEICHUS
u 0OMEHa; 2K30 - W DHAOTEPMHUYECKHE PEaKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIC
peaKuuu.

8.CKOpOoCTh XUMUYECKUX DPEAKIUNA. 3aBUCUMOCTH CKOPOCTH OT MPUPOJBI PEearupyrommx
BEIIIECTB, KOHIEHTpauuu, Temneparypel. Kartanmz u karaimzatopsl. OOpaTUMOCTb
XUMHUYECKUX PEAKIUd. XMMHUYECKOE PABHOBECHE W YCIIOBUSI €r0 CMEHICHUS. TeroBbie
(D PEeKThl XUMUUECKUX PEAKIIUA.

9.PactBoprl. PacTBOpHMOCTH BemIecTB. 3aBUCUMOCTH PAaCTBOPUMOCTH BEIIECTB OT HX
NpUPOJbI, OT TeMIepaTypbl W JAaBlieHus. TemioBble A(DQPEKThl MPU PACTBOPEHUHU.
BripakeHre KOHIIEHTpallMM pPacTBOPOB (MaccoBasi JOJsi PacCTBOPEHHOrO BEIECTBA,
MOJISIpHAsi KOHIIEHTpaIus). 3HaueHUEe PaCTBOPOB B TEXHUKE, CEIILCKOM XO3SMCTBE, OBITY.
10.2nextponutudeckas aucconuanus. Crenenb aucconmanuu. CuiibHbIE W CciaOble
AneKTponuThl. MloHHBIE ypaBHeHHs peakuuil. CBONCTBa KHCIOT, OCHOBAHWI U COJEW B
CBETE TECOPUU DIEKTPOIUTHIECKON muccormanuu. AmboTepHbie cBOCTBa BoAbl. MloHHOE
npousBeqieHue BoAbl. Bomopomssii mokaszarenb. Illkama pH. KucinoTHoO-oCHOBHBIE
WHJIUKATOPBI.

11.0kucnnTenbHO-BOCCTAHOBUTENIbHBIE peakiuu. OmnpeneneHue CTeXHUOMETPUUECKUX
KO3(GUIIMEHTOB B YPaBHEHUSX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUil (METo.
ANIEKTPOHHOTIO WJIM HMOHHO-3JIEKTPOHHOrO OanaHca). DJEKTPOdu3 BOAHBIX pPAacTBOPOB U
pacIuIaBoB 3JIEKTPOJIUTOB. [Iponecchl, mpoTekaronme y Katoaa U aHOAA.

12. Okcuapl, kinaccudukaiys okcuaoB. CriocoOsl MOJy4eHHE U CBOMCTBA OKCHIOB.
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13.0OcHoBanus, crnocoObl UX NofydyeHust U cBoicTa. ll{enoun, ux nomydenue, cBocTBa U
npuMeHeHne. AMMOTEpHBIC THAPOKCUIBI.

14 Kucnotel, ux Kiaccupukamuss W HOMEHKIarypa. OOmme crmocoObl TMONMy4YeHUs W
XAMHUYECKUE CBOMCTBA. Peakius HelTpaau3aluu.

15.Comu, ux coctaB, Ki1accudukamnust, HoMeHKIaTypa. CIocoObl IMOTyYeHHS, XHMHUICCKHE
CBOMCTBA U puMeHeHue. ['naponus conent. Kpucramnoruaparst.

16.Bogopon, ero ¢usumyeckue u Xumuueckue cBoiicTBa. [lomydyenue Bomopoga B
1ab0paTOpU U B TEXHUKE, €r0 TPUMEHEHHE.

17.T'anorensl, ux oOmas xapaktepucThka. COeJUHEHUs TaJOr€HOB B MPHUPOAE, HX
npuMeHeHue. XJiop, ero ¢usnueckue U XUMHUYeckue cBoiictBa. [IpuMeHeHue xiiopa.
X70poBOAOPOI, €ro nosydeHue, cpoiictBa. CossiHas (XJIOPOBOJOPOHASI) KUCIOTa U €€
conu. Kucnopogoconepskaiye COeIMHEHHS XJIOpa.

18.001as xapakTepuCTHUKa 3JIEMEHTOB TJIABHOW MOArpynmnsl VI rpymnmbsl nepruoandeckon
cuctembl. Kucnopos, ero gpusnueckue u xumudeckue cBoicta. Atorponus. [lomyuenue
KUCJopoAa B JabopaTopuu W B MOPOMBINUICHHOCTH. Pojib Kuciiopoia B mpupoie u
MIPUMEHECHUE B TEXHUKE.

19.Boma. Ctpoenune MoJIeKyJIbl BOIbI. DU3UYECKHE U XUMHUYECKHUE CBOMCTBA BOJIBI.
20.Cepa, ee ¢usmueckne W XHMHYECKHe cBokicTBa. CepHas KHCIIOTa, €€ CBOWCTBA H
XUMUYECKHE OCHOBBI TPOU3BOJICTBA KOHTAKTHBIM CIIOCOOOM.

Bomnpocsl k 3xk3aMeny
(2 cemecTp ouHas popma 00yueHHUs1, 3 TPUMECTP OYHO-3a04HAsA popMa 00ydeHHs1)

l.Teopus XUMHUYECKOTO CTPOEHUS OpraHuyeckux coeauHeHuii A. M. bytieposa.
3aBUCUMOCTh CBOWCTB OPraHWYECKHUX BEIIECTB OT XMMHUYECKOro CTpoeHud. M3omepus.
DneKTpoHHas MPUPOJA XUMHYECKUX CBSI3€d B MOJIEKYJIAX OPraHWYECKHX COEIMHEHUH,
CrocoObI pa3pbiBa CBA3EH, MOHITHE O CBOOOIHBIX paJUKaaXx.

2. T'oMonoruveckuil psj MpeaeibHBIX YIIIEBOJOPOAOB (QJIKAaHOB), UX AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTpoeHue (Sp3-rudbpunuzanus). Meran. HomeHkiarypa ajikaHoB, UX
¢usnueckue MW xumuyeckue cBoiMcTBa. Ilpumenenume B TexHuke. [IpenenbHble
YIJIEBOJOPOABI B IPUPOJE.

3.OTUiEeHOBBIE YTIEBOAOPOAbl (QJIKEHBI), Sp2-TUOpUAM3ALMUSA, G- U T-CBSA3U. OTHIIEH.
Homenknarypa, xumuueckue cBorctBa. [lomyyeHne u npuMeHEHHUe B IPOMBILIJIEHHOCTH.
4.00m1e TNOHATUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, MOJIUMEp,
AJIEMEHTApHOE 3BEHO, CTeneHb mnoguMmepuszauuu. l[lomustunen. IlonmuBuHMIXIIOPUST.
ITonsTue o aueHoBBIX yriesBomoponax. I[IpupoaHslli KaydyK, €ro CTpOCHUE U CBOMCTBA.
CHUHTETHYECKUH KayUyK.

5.AuetuneH. OCOOEHHOCTH €ro CTPOEHUs: Sp-ruOpuan3alvs, TpoitHas cBs3b. [lonyueHue
aneTuieHa KapOuIHbIM CIOCOOOM, U3 METaHa, XMMUYECKHE CBOWCTBA, IPUMEHEHUE.
6.beH305I, €ro DJIEeKTPOHHOE CTPOCHHE, XHMHUYECKHE CBOWCTBA. [IpoMbInuieHHOE
MoJIy4YeHUe U NnpuMeHeHne OeH3ouna. [loHsTue o B3auMHOM BJIMSIHUM aTOMOB Ha MpUMEpe
TOIyOJIa.
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7.11pupoiHble ICTOYHUKH YTJIEBOJOPOAOB: HEPTh, MPUPOAHBINA U MOMYTHHIN HE(DTIHbBIE
rassl, yroib. [leperonka nHedtu. Kpexunr nerenpoayKkTos.

8.Crnupthl. CTpO€HHE U XUMUYECKUE CBOMCTBA OJTHOATOMHBIX COUPTOB. [IpOMBIIIIEHHBIN
CHHTE3 3TaHOJIa U ero npuMeHeHne. MHoroatoMusie cupTbl. OCOOEHHOCTH XUMUYECKIX
CBOWCTB TIJIMILIEPHUHA.

9.®eHom, ero cTpoeHne, B3aMMHOE BIMSHUE aTOMOB B MOJIEKyJIe. XMMHUECKHE CBONCTBA
(GeHOJIOB B COMOCTABICHUH CO CBOMCTBaMHU clupToB. [IpuMenenue gpeHomna.
10.Anperuapl, UX CTPOEHUE, XUMHUYECKHME CBOMCTBAa. llomyueHne W TpUMEHEHUE
MYPaBBHHOTO U YKCYCHOTO aJIbJIeTU0B. KETOHBI.

11.Kap6oHOBBIE€ KHCIIOTBI: CTPOCHHE KapOOKCUIIbHOM TPYNIbl, (PU3NUYECKUE U XUMUUECKHE
CBOMCTBa KapOOHOBBIX KHUCIOT. BiusHue KapOOKCHUIBHOM TpynHmbl Ha XUMHUYECKUE
CBOWCTBA YTIJIEBOJOPOJHOIO paauKana. [JaBHbIE MPEICTABUTENN OJHOOCHOBHBIX
KapOOHOBBIX KUCJIOT: MypaBbUHasl (€€ 0COOCHHOCTH), YKCYCHasl, CTeapUHOBAsI, OJICMHOBAS,
OeH3oitHasl.

12.Crnoxxnble 3UpbI, UX CTPOEHUE, MOJyYEHHE peakuuend 3TepuuKalii, XUMUYECKUE
cBoicTBa. JKupbl Kak IpeIcTaBUTENN CIOKHBIX 3(PUPOB, UX POJIb B IPUPOJE, XUMHUUECKAS
nepepadoTKa.

13.YrneBoasl. ['moko3a, €€ CTpOCHHE, XUMUYECKHE CBOKMCTBA, POJib B pupoje. Opykrosa.
Caxapo3a, masibTO3a, JIakTo3a. ['maponus3 nucaxapuaos.

14.KpaxMan u LEUIIOI03a, UX CTPOCHUE, XUMHUYECKHE CBOWCTBA, POJIb B MPUPOAE H
TEXHUYECKOE NpUMeHeHne. HUTporemnono3a, aneTaTHbI EK.

15.AMUHBI KaKk OpraHUYECKUE OCHOBAHUS, UX PEAKLIHUH C BOJAOW M KUCIOTaMU. AHWIMH.
[Tosrydyenune anminHa n3 HUTpoOeHsona (peakuus H.H. 3ununa).

16. AMUHOKHCIIOTBI, UX CTPOCHUE, XUMHUYECKHE 0COOCHHOCTH. CHHTETUUECKOE BOJIOKHO
KanpoH. Ayib(a aMUHOKHUCIIOTHI KaK CTPYKTYpPHbIE €AMHUIIBI OETKOB. XUMUYECKUN CUHTE3
nenTuaoB u 0enkoB. CTpoeHne ¥ OUOJIOTHYECKasi POJIb OEIIKOB.

17 HyknenHoBble KUCIOTBI. A30THUCThIE OCHOBaHuA. Pubo3za u ne3okcupubo3a, Kak
cocraBHbie yactu JIHK n PHK.

18.00mmas xapakTepuCTHKa SJIEMEHTOB TJIaBHOW MOATPYNNbl V TPyMHIbl NEPUOANYECKOM
CUCTEMBI. A30T, ero (M3NYECKUe U XUMUUYECKUE CBOMCTBA. AMMUAK, €ro MPOMBIIIICHHBIN
cuHTe3, (usmveckue U xumudeckue cpoiicTBa. Conu aMMoOHHs. A30THAsl KHUCIOTA.
XUMHYECKHE OCOOCHHOCTH a30THOM, KHCIOThI. ColIm a30THOM KHUCIOTBHI. AB3OTHEIC
ynoOpeHus.

19.®ochop, ero ammorponHbie (GopMbI, PU3MUECKHE W XUMUYECKHE cBoMcTBa. OKCH
docdopa (V), bochopnas kuciora u ee coau. DochopHbie YI00pEeHHUS.

20.0061mast xapaKTepuCTHKA 3JIEMEHTOB IJIaBHOM MOATpyIIibl [V rpyIibl nepuonaeckoi
CUCTEMBI. YTJIEpO/1, €ro aJuioTporHbie (OpMbl. XUMHUYECKHUE CBOMCTBA yriiepoaa. OKCHIbI
yruepoza (II) u (IV), ux xumMmuueckue CBOMCTBA. YTOJIbHAS KUCIIOTA U €€ COJIH.
21.Kpemuuii, ero ¢usmueckue u xummuueckue cBorctBa. Oxcun kpemaus (IV) u
KpeMHueBas kucnora. CoeIMHEeHUs KPeMHHUSI B IPUPOJIE, X UCIOJIb30BAHUE B TEXHUKE.

22 .Metanibl, UX TOJIOKEHUE B TMEPUOJUYECKON cucTteMe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTBa. MeTtamibl U CruiaBel B TexHUKE. OCHOBHBIE CHOCOOBI MOJYYEHHS] METAJIOB.
DIIEKTPOXUMHUYECKUIN DSl HAMTPSIKEHU METAJIOB.
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23.111es0uHbIE METAJUIBI, UX XAPAKTEPUCTHKA HA OCHOBE IOJIOKEHMS B IEPUOJIUYECKOM
cUCTEME U CTpoeHus1 aToMOB. COeIMHEHHsI HATPUS U KIS B IPUPOJIE, UX IPUMEHEHUE.
24.0O0mas xapakTepuCcTUKa 3JIEMEHTOB TNIaBHOM moArpymimsl Il rpynmsl mepuoanyeckoit
cuctembl. Kambimii, ero coeauHenuss B mpupone. JKecTKOCTb BOJBI M CHOCOOBI ee
YCTpPaHEHHS.

25.AMIOMUHNN, XapaKTepHUCTHKA AJIEMEHTAa U €ro COCAWHCHHN Ha OCHOBE IOJIOKCHUS B
NEPUOANYECKON CHCTeME W CTpOCHHsI aromMa. AMQOTEPHOCTh OKCHIA U THUIPOKCUIA
anmroMuHusA. CoeIMHEHNs aJIOMUHHS B IIPUPOJIE, €r0 POJIb B TEXHUKE.

26.’Kene3o, ero okcuapl U THIPOKCHIBI, 3aBUCUMOCTD UX CBOWCTB OT CTEIIEHU OKHCJICHMS
Kene3a. XMMUYECKHE PEeaklMM, Ha KOTOPBIX OCHOBAaHO IIPOU3BOJCTBO YyTryHa M CTAJIH.
Ponp xeme3a U €ro CIiaBoB B TEXHUKE. XPOM, Maprael], CBOMCTBA MX COCIMHEHHH C
pa3IMYHOM CTENEHBIO OKHCIIeHHsA. KpaTkas XapakTepUCTHMKa CBONCTB MeEAM, LMHKa,
cepedpa 1 UX COETMHEHUI.

IV. IEPEYEHD JIUITEPATYPBI, HEOBXOJIUMOI J1JII OCBOEHHUS
JTUCHUATIIMHBI

5.1. OcHoBHas JUTEpaTypa
1. BoctpukoBa, H.M. Xumus : yuednoe nocodbue / H.M. Boctpukosa, I'.A. Koponesa ;
Cubupckuii Genepanbublii yausepcuter. — Kpacnosipek : COY, 2016. — 136 c. : uin.,
TaluI., CXEM. — Pexum JOCTyIa: o HOJIITHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=497755 (nara oOpareHus:
01.09.2021). — Bubawuorp.: ¢. 130. — ISBN 978-5-7638-3510-6. — TekcT : 3/1eKTPOHHBIH.

2.PemernukoBa, E.A. Xumusa: yuyeOHOe mocoOue Ui HMHOCTPAHHBIX CTYIEHTOB
€CTECTBEHHOHAYYHOTO U MEIUKO-OMOJIOrMYECKOro HaIpaBiCHUs MOArOTOBUTEIBHOTO
oraenenuss HODY : [16+] / E.A.PemernukoBa, O.B.s610 ; ®enepanpHoe
rocyJapCTBEHHOE aBTOHOMHOE O00Opa30BaTENbHOE YUPEXKICHUE BBICHIEr0 OOpa30BaHMS
«tOxHblli QenepanbHbIi YyHUBEpcUTET». — PocrtoB-Ha-/{ony ; Taranpor : FOxHbIH
dbenepanbubiit yauepcuteT, 2019. — Y. 2. — 117 c. : un. — Pexxum gocTtyna: 1mo moJmnucke.
— URL: http://biblioclub.ru/index.php?page=book&id=577956 (mara oOparieHus:
01.09.2021). — bubawmorp.: ¢. 112. — ISBN 978-5-9275-3172-1. — TekcT : 2JIEKTPOHHBIH.

5.2. JlonoJiHUTEJIbHAS JINTEPATYPA
1. IleBnumpiaa, JI.B. Xwumus : ydebnoe mnocodbue : [12+] / JI.B. llleBHuIbina,
AN. AnapaeB ; HoBocuOupckuii roCyAapCTBEHHBIH TEXHUYECKUNA YHUBEPCUTET. —
HoBocubupck : HoBocuOupckuii Tocy1apCTBEHHBIA TEXHUYECKUM yHHUBEpcHUTeT, 2017, —
92 C. : TaoJI. — Pexxum JOCTymHa: o MOJIHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=575036 (xara oOpaleHus:
01.09.2021). — Bubmuorp.: ¢. 83. — ISBN 978-5-7782-3345-4. — TeKcT : 37€KTPOHHBIN.
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V. IIEPEYEHb PECYPCOB NTH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET», HEOBXOANMBIX

JJIs1 OCBOEHUA JTUCIIUTIJIMHBI

Ne
nn

Ccblika Ha
uH(GOpPMALMOHHBINI pecypc

HanmenoBanue pa3padoTku
B JJIEKTPOHHOM popMme

JoctynHocTh

https://infourok.ru/

HNudoypok: oOpa3oBareabHbIN
UHTEpHET-IPOoeKT Poccum.
Bxurouaert: npesenTanuu,
TECTHI, BUJICOYPOKH U JAPYTHE
MaTepuaibl o MpeaMeTaM
MIKOJIbHOHN MPOTrPaMMBbl.

CB0OOAHBIH JOCTYTT

http://edu.ru/

Poccuiickoe o0pa3oBanme:
denepajbHbIil OPTAJL.
Brirouaer

CCBUIKM Ha MOPTalbl U CAUTHI
00pa3zoBaTebHBIX
YUPESKICHUH;
rocyJIapCTBEHHBIC
o0Opa3oBaTelbHbIE CTaHAAPTHI;
HOPMAaTHBHBIE JIOKYMEHTHI;
KaTaJjor 3KCKypCcUid u
00yJaroumx NporpaMm.

CBOOOAHBIN TOCTYII

http://window.edu.ru/

Nudopmanmonnas cucrema
"EnmHoe OKHO JocTyma K
o0pa3oBaTeJIbHbIM
pecypcam"' MPEI0CTaBIISET
CBOOOIHBIN TOCTYH K Karajory
00pa3oBaTeNbHbIX HHTEPHET-
pECYypcoB U IOJHOTEKCTOBOM
AIIEKTPOHHON y4eOHO-
METOANYECKON Ooubnmoreke
TSt 00111€eT0 u
npodeccHnoHaIbHOTO
00pa3zoBaHus

CB0OOIHBII JOCTYTT

https://www.gumer.info/

bubuanorexa I'ymep:
MPEI0CTaBIIAECT CBOOOIHBIN
npoctyn K 5000 kHur u crateit
10 TYMaHUTapPHBIM HayKam

CBoOOAHBIN TOCTYTI

http://fcior.edu.ru/

degepajbHbINA HEHTP
UHGpOPMAILHOHHO-
o0pa3oBaTe/IbHBIX PeCypcoB
(®PLHOP) npenocraBisieT
JOCTYT K 3JIEKTPOHHBIM
00pa3oBaTesIbHbIM pecypcam U
CEepBHCaM ISl BCEX YPOBHEH U
cTyneHel o0pa3oBaHusl.

CB0OOAHBIH JOCTYIT
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V1. COBPEMEHHBIE [IPO®ECCHOHAJIBHBIE BA3bI TAHHBIX
N UTHOOPMAILIMOHHBIE CIIPABOYHBIE CUCTEMBI

1. http://www.biblioclub.ru

DIeKTPOHHO-OUOIMOTEeUHAS
cuctema (3bC)
YHuBepcurterckas 6nbInoTeKa
OHJIANH

Perucrpanus uepes nro6oit
YHUBEPCUTETCKUN
KOMITBIOTED.

B nanpHelimem
MPEA0CTaBIISACTCA
HEOTrpaHUYEHHBIN
WHJUBUIYTbHBIA TOCTYII
W3 J1000H TOUKH, B
KOTOPOU NUMEETCs TOCTYII
K cetu UHTepHeT

Www.garant.ru

HNudopManimoHHO-TIpaBOBOM MOPTAI

CBOOOAHBIN JOCTYIIT

3. | www.elibrary.ru

Poccutickuit nHGOpMAITMOHHBIN
nopTaj B 00J1aCTU HayKH, TEXHOJIOTHUH,
MEIHIIMHBI M 00pa3oBaHus

CB0oOOHBIN JOCTYyN

4. | www.consultant.ru

Poccuiickast koMIbrOTEpHAS
CIIPABOYHO-IIPABOBAs CUCTEMA

CB0OOHBIN JOCTYyN

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

[TopTan OTKPBITBHIX JaHHBIX
Poccuiickon @enepanyun

CBOOOIHBII JOCTYT

6. http://fgosvo.ru/

[Topran ®enepanbHbIX
roCy/1apCTBEHHBIX
00pa3oBaTeNbHbIX CTaHAaPTOB
BbICILIEr0 00pa3oBaHus

CBOOOIHBII JOCTYT

7. https://fgos.ru/

denepanbHble TOCYAapCTBEHHBIC
o0pa3oBaTelIbHbIE CTaHAApPTHI (110
BCEM YPOBHSIM 00pa30BaHMsl)

CB0OOHBIN JOCTYyN

VIl. JMOEH3UMOHHOE U CBOBO/JHO PACITPOCTPAHAEMOE

IMPOT'PAMMHOE OBECIIEYEHUE
Opranuzamnusi  o0ecrieueHa  JIOCTaTOYHBIM  KOMIUJIEKTOM

JJUIICH3MOHHOI'O

nporpammuoro obecriedenus: Microsoft Windows XP Professional; Microsoft Windows 7
Professional; Microsoft Windows 8 Professional; Microsoft Windows Server 2008
Std/Ent; Microsoft Windows Server 2012R2 Standard (onepannonssie cuctemsr st I1K;
CepBEpHBIC OIepaloHHbIe cucTteMbl). Akagemudeckue nuien3un OLP (Open License).
Cpox aeicTBus JUIEH3UN: 0€CCPOUHO.

Microsoft Office Professional Plus 2010, Microsoft Office Professional Plus 2013
(maxeT oduCHBIX MprIoKeHHH). Akanemuueckue junen3un OLP (Open License). Cpok
NENUCTBUS JTUIEH3UU: OECCPOUHO.

AnTtuupycuoe [10 Kaspersky Endpoint Security 10. KomMepueckas uieH3us yis

300 KOMIIBIOTEPOB.
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VIll. OBOPYIOBAHUE U TEXHUUYECKHE CPEJCTBA OBYUEHMS,
HEOBXOJIMMBIE JJIs1 OCYIECTBJEHUS OBPA3OBATEJILHOIO
MPOLIECCA MO JUCHUTIJIMHE

YdeOHple ~ 3aHATHUS ~ OPOBOAATCS B AyJAUTOPUAX,  YKOMIUIEKTOBAHHBIX
CHEUUaIN3UpPOBAaHHON MEOENbl0, B TOM YHCJIE CTAalMOHAPHBIMU WM NEPEHOCHBIMU
TEXHUUYECKUMHU CPEJICTBAMU 00yUeHUs (IIPOEKTOP, SKPaH, KOMIBIOTEP/HOYTOYK).

JlabopaTopHble 3aHATHS NTPOBOJATCA B CHELUUATU3UPOBAHHBIX JAOOPATOPUSIX,
OCHAILIEHHBIX BBITSDKHBIM IIKA(QOM C BOJOM, TEXHOJIOTMYECKOW MPUCTABKOM C MOJBOAOM
BOJIbl M CBETUJILHUKOM, XOJIOJWJIBHUKOM, JJA0OPATOPHBIMU CTOJIAMH, CTOJIMKOM ISl BECOB,
HAaOOPOM J1abOpaTOPHOM MOCY/IbI, HAOOPOM XMMUYECKUX PEAKTHUBOB.

CamocrosiTenbHas paboTa MPOBOAUTCS B KaOWHETaX, OCHAIEHHBIX KOMITbIOTEPHOU
TEXHUKOM C BOBMOXHOCTBIO MOJKIIOUEHUS K ceTH «HTepHeT» u obecrieueHneM 0CcTyna
B QJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA.
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