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I. OPTAHU3ALIMOHHO-METOJUYECKUI PA3JIEJI

Heab n3ydyeHuss TUCHUNIHHBE: GOPMUPOBAHUE OOIIETO MPEICTABICHUS O XHMHH, XHMHYECKUX
SIBJIGHUSIX, POJIM U MECTE€ XMMHUHU B COBPEMEHHOM 00I1IeCTBE, 03HAKOMJICHHE C OOLIMMH U MPUHIIUITHATIEHO
BA)KHBIMHU 3aKOHOMEPHOCTSMH IIPOTEKAHUS MPOILIECCOB B XUMUYECKUX CUCTEMax, B YCTAHOBJICHUU CBsI3e
MEXJ1y COCTaBOM, CTPOEHUEM M CBOWCTBAMU BEIIECTB.

3agaum u3ydyeHus JMCUUILIMHBI:

- chopMupOBaTHCA HAaBBIKK paObOTHl B XUMUYECKO 1abopaTopuu, paboThl ¢ XUMUYECKON TOCY 10U
U peakTHUBaMU;

- IOATOTOBKA K MCIIOJIb30BAHUIO CHCTEMATU3UPOBAHHBIX TEOPETHUECKUX M MPAKTUUECKUX 3HAHUN
IIPU PELIeHUN IPOoQecCHOHANbHBIX 3a/ay;

- copMupoBaTh 3HaHMS IO XMMHUHU KaK OJHON U3 (QyHIaMEHTAJIbHBIX 001e00pa3oBaTEIbHBIX
JMCLUIUIMH €CTECTBEHHOHAYYHOTO [IUKJIA.

Mecto aucunmimusl B crpykrype OIIOII: peanusyercs B pamkax 0a30Boi(00s3aTeIbHOMN)
yactu 6sioka b1. luciumuinael (Moaynn)

IInanupyemble pe3ybTaThbl 00y4eHHs 110 AUCHHUILINHE:

IInanupyemsle pe3ybTaThl

Kon
KOMI NHaukaTopbl KOMIETEHIIUH o0y4eHHUs
10 JMCIUNJIHHE
OIIK-1 3Haer: 3Haer:
-OCHOBHBI€ 3aKOHbI MAaTEMaTH4YECKHX, -3HAaKM  XUMHUYECKUX  DIJIEMEHTOB,
€CTECTBEHHOHAYUYHBIX U (dbopMysIbl XMMHYECKHX BEIIECTB U
o0uienpogecCuoHaIbHBIX TUCIUIUIMH C YPaBHEHHUS XUMHUECKHUX PEaKIIMii;
IIPUMEHEHUEM -OMOJIOTHYECKYI0O POJb XUMHUYECKUX
MH(OPMaLMOHHO-KOMMYHHUKAIIMOHHBIX 9JIEMEHTOB M MX COEIUHEHMI; pOJIb
TEXHOJIOTHH XUMHYECKHX COEUHEHUN B
(hopMUPOBAHUH 3€MHOM KOPBI

YmMmeer: YmMmeer:

-pemaTh TUIOBBIE 3aJa4l -aHaJIM3UpOBaTh M MCIIOJIb30BATh
npodeccOHAIBHOM 1eATeTbHOCTH Ha npodeccuoHaIbHbIE 3HAHUS C LENbIO
OCHOBE 3HaHUI OCHOBHBIX 3aKOHOB OpUEHTHPOBAaHUS B  COBPEMEHHOM
MaTeMaTUYeCKHX, UH(POPMAIIMOHHOM IIPOCTPAHCTBE;
€CTECTBEHHOHAYYHBIX U MIPUMEHSITh npodeccuoHanbHbIe
o0miernpogpeccuoOHaNbHBIX TUCIUIUIMH C 3HaHUS U YMEHUS B pealin3aliu 3a1a4
pUMEHEHHEeM HH(POPMallMOHHO- VHHOBAIIMOHHOMN o0Opa3oBaTeabHOM
KOMMYHUKAI[UOHHBIX TEXHOJIOTUI MOJIUTUKHA,  COCTABISATH  (HOPMYIIBI

XUMHUYCCKUX CO€,ZII/IH€HI/II71, IMPOBOAUTH
MAaTCMAaTUUICCKNEC PACUCTHI,

Bnaneer: Bnaneer:

-HaBBIKAMU TI0 PEIICHUIO TUTIOBBIX 33734 -HaBBIKAMH T10 PEIICHUIO TUITOBBIX
npodeccuoHanbHOM 3a/1a4 npodeccruoHalbHON
JCATCIIBHOCTHU HAa OCHOBC 3HaHPII>'I JCATCIIBHOCTHU HAa OCHOBC 3HaHI/If/'I
OCHOBHBIX 3aKOHOB MaTeMaTU4YECKHUX, OCHOBHEBIX 3aKOHOB MaTEMaTHYECKHUX,
GCTCCTBQHHOHaquBIX 158 eCTeCTBeHHOHaY‘-IHBIX nu
obmenpodecCuoOHATBHBIX AUCITUTUIHH o0menpodeCcCHOHATBHBIX UCITUTUIHH
C IPUMEHEHUEM HH(OPMAIIMOHHO- C TNpUMEHEHHEM WH(POPMALUOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTUH KOMMYHUKAITMOHHBIX TEXHOJOTUI




II. COAEP’ KAHUE U OB BbEM JUCHUIIJIMHBbI
€ YKa3aHHeM KO0JIMYecTBA YacOB, BbIIeJIeHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs
¢ mpenoaasareieM (M0 BUIaM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEIbLHYIO Pa0oTy

Ounas ¢popma o0y4eHus1

Ne
n/n

HauMenoBanue
pa3aeyioB U TeM

Bcero
4acoB

AyIMTOpHBIE 3aHATHS

JIK

I13

Jb

Cam.pab.

Pa3nen 1.«OcHOBHEIE
MOHATHH XMMHUN»

Tema 1. « OcHOBHEIE
OHATHSA 3aKOHBI
XUMHUA»

19

Tema 2. « OcHOBHEBIE
KJI1aCcChl
HEOPraHUYECKUX
COCTUHEHUN)

19

Tema 3. « Ctpoenue
BEIIECTBAY

19

Tema 4.
«[leproanyeckas
crcTEeMa U CTPOCHHUE
ATOMOBY

19

Tema 5. «Xumuueckas
CBSI3b)

19

Tema 6. « CkopocThb
XUMUYECKUX PeaKIHid,
OCHOBHBIC

MOHATUS
TCPMOIAVMHAMUKN

19

Tema 7. OKHUCIUTENLHO-
BOCCTAHOBUTELHBIE
peakumnu u
ANMEKTPOXUMHUS

19

Paznen 2. «Xumus
3JIEMEHTOBY

Tema 1. Dnements I,
[, IVrpynmsr

19

Tema 2. DnemenTsl V,
VI, VII rpynmsl

18,7

6,7

DK3amMeH

0,3

Konmpons

Umoeo 3a 1 cemecmp

180

36

72

62,7

Pazpean 3.
Opranuveckass XuMus

Tema 1. « OcHOBHBIE
MIOHATUS OPraHUYECKOU
XUMHUN»




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

Pa3znea 4. Baxkuelimme
KJIACCHI OPraHMYeCKUX
COeIUHEHUI

Tema 1. «AnKaHBI»

Tema 2. «AJIKEHBI»

Tema 3. «AJIKUHBD»

W[N] —

Tema 4.
«ApoMaTHYEeCKHE
YIIEBOIOPOIBI
(apeHbI)»

0|\ |0 | N

[SSER\ORRUSHY )

W[ N[ W N

NN

Tewma 5.
lManorenonpous3BoaHbIE
YIJI€BOJOPOABI

Tema 6.
Kucnopomocoaepxariiue
OpraHHYECKUE
COEIMHEHHS

Tema 7.DeH0IBI

Tema 8. Ilpocteie
3¢upsl

Tema 9 Anpaerunns! u
KEeToHa.

10

Tema 10. KapOoHoBsie
KHCJIOTBI U HX
IIPOU3BOJIHBIE

11

Tema 11.Yrnesoanl

12

Tewma 12.
A3oTtcoaepikaiue
OpraHHYECKUE
COCJTMHEHUS

7,7

1,7

Koncynpranus

DK3amMeH

0,3

KoHTpob

HUmoeo 3a 2 cemecmp

108

36

36

26,7

Hmozo

288

72

108

89,4




OuHo-3204Hasi popma o0yueHnst

HaunumenoBanue
pa3iesioB U TeM

Bcero
JacoB

AyIUTOpHBbIE 3aHATHUS

JIK 113 Jb

Cam.pa0.

Pazgea 1. «OcHoOBHBIE
MOHATHUA XUMHN»

Tema 1. « OcHOBHBIE
IOHSTUSA 3aKOHBI
XUMUAY»

12

10

Tema 2. « OcCHOBHEBIE
KJIaCcChl
HEOPTraHUYECKHUX
COCIUHCHUI

12

10

Tema 3. « CtpoeHue
BEILIECTBAY

10

10

Tema 4.
«Ilepnognyeckas
CUCTEMA U CTPOCHUE
aTOMOBY

10

10

Tema 5. «Xumunueckas
CBA3b»

10

10

Tewma 6. « CkopocTb
XUMHYECKUX PEAKIUH,
OCHOBHBIE

TIOHSATHUS
TEPMOANHAMUKI

Tema 7. OKUCIUTENBHO-
BOCCTAaHOBHTEIILHEIC
peaKkuuu u
BJIEKTPOXUMHS

Hmoeo 3a 1 cemecmp

72

68

Pazgen 2. «Xumus
3JIEMEHTOBY»

Tema 1. Dmementsr I,
[III, IV rpynmnst

49

47

Tema 2. DnemenTsl V,
VI, VII rpynmsl

49,7

47,7

Oxzamen

0,3

Konmpons

Hmoeo 3a 2 cemecmp

108

94,7

Paspean 3.
Opraanyeckasi XuMust

Tema 1. « OcHOBHEBIE
MOHSATUS OPraHUYECKOU
XUMHN»

Tema 2. «Teopus
XUMHYECKOTO CTPOCHHMS
OpPraHUYECKUX
coenuHeHu A.M.
byrneposa»

Paznen 4. Baskneiimue




KJIACChl OPraHUYeCcKuX
coeIMHEeHH

Tema 1. «AnKaHbBI»

—
()

Tema 2. «AJIKEHBI»

Tema 3. «AIKUHBD»

W[

Tema 4.
«ApomaTHyecKue
YTJIEBOIOPO/IBI
(apeHbl)»

|00 |\O

~| 00| 3|00

Tewma 5.
["asoreHonpou3BoIHBIE
YTJIEBOJIOPOIBI

Tema 6.
Kucnopomocoaepxariiue
OpraHHYECKUE
COEIMHEHHS

Tema 7.DeHoIBI

Tema 8. IlpocTeie
3¢ upsl

Tema 9 Anpaeruansl u
KEeToHa.

10

Tewma 10. KapOoHoBBIE
KHCIIOTHI ¥ UX
MIPOU3BOJIHBIE

11

Tema 11.Yrnesoan!

12

Tema 12.
A3zoTcoaep:kaiime
OpraHUYEeCcKUe
COCJIMHECHHUS

1,1

7,7

DK3aMeH

0,3

KoHTpob

9

Hmoeo 3a 3 cemecmp

108

BN

BN

90,7

Hmozo

288

253,4

I11. OIEHOYHBIE MATEPUAJIBI JIJISI MPOBEJIEHUSA TEKYIIENA 1
MPOMEXYTOYHOM ATTECTAIIMA OB YYAIOIIUXCA MO JUCIUILIMHE

Tekymiass arrecranusi MPOBOAUTCS B (opMe KOHTPOIHHOW paboThl (B TPAAWIIMOHHOW WIH
TecToBO# dopme), pedepara.

THUnoBOM BapHAaHT KOHTPOJILHOM padoThI
B tpagumnmonnoii gpopme:

Bapuant Ne |

1.JIs1s1 BBIOJTHEHUSI 3aaHUsl HCMOJIB3YUTE CIEAYIOMIUM TepeYeHb BEIIECTB: HWOAUJ HaTpus,
cynbGuT Oapusi, cyibpaT aMMOHUS, COJSHAS KUCIOTa, HUTPUT HATPHs. J[OMyCTHMO HCIOJIb30BaHUE
BOJIHBIX PAaCTBOPOB BEIIIECTB.



W3 mpennoskeHHOTo MepedHsi BEIOCPUTE BEIIECTBA, MEKIY KOTOPHIMH BO3MOXHA OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHAS PEAKLIMS, U 3aIIUIINTE YPABHEHUE ITOM peaKIuu.

CocTaBbTe JEKTPOHHBIN OaJIaHC, YKAKUTE OKUCIUTENh U BOCCTAHOBUTEIb.

2.I1pu snexTponnse BogHOTO pacTBopa HUTparta Meau (I1) momyumnu meramt. Metamn obpaboranu
KOHIEHTPUPOBAHHOW CEpPHOM KHCIOTOM TIpM HAarpeBaHWW. BplIenuBIIMICA B pe3ylbTaTe ras
[IpopearupoBajg ¢ CEpPOBOAOPOJOM C OOpa3oBaHHEM IPOCTOTO BeIIeCTBa. JTO BEIECTBO HArpeiud ¢
KOHIICHTPUPOBAHHBIM PaCTBOPOM TMIPOKCUAA KAJTHS.

Hanumnre ypaBHEeHUs 4YETHIPEX ONMMCAHHBIX PEAKIIUI.

3. YkaxkuTe Haubosee NoIsIpHyIo MoJeKyny. OOBsSCHUTE, HCXO/ U3 CTPOSHHS MOJICKYJI.

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

Bapuant No 2

1. Bogopon o6béMom 3,36 11 (H.y.) IPOITYCTHIIM TIPU HarpeBaHuu Haja mopomkom okcuaa meau(1l),
IIPU 3TOM BOJOPOJ MpopearupoBai MOJHOCTHIO. [lomydeHnsiid TBEPABIN ocTaTOK momectuiaun B 170 T
20%-Horo pacTBOpa HUTpata cepebpa. Ompenenure MacCOBYIO JIONIIO COJNHM B MOJYy4YE€HHOM pacTBope. B
OTBETE 3alHIIUTE YPABHEHUS DPEaKIWH, KOTOphIe YKa3aHbl B YCIOBUHM 3aJayd, W TPHUBEAUTE BCE
HE0OXO0IMMBIE BEIYMCIICHUS (YKa3bIBAaHTE €IMHULIBI U3MEPEHUS UCKOMBIX (PU3NYECKUX BETTUYMH).

2. TloaroroBpre nabopaTopHOE 00OpYAOBaHHE, HEOOXOAMMOE ISl MPOBEICHHS SKCIIEPHMEHTA.
[IpoBenuTe XUMHUYECKHE pPEAKIMU MEXAY TUIPOKCUIOM IIMHKA M BHIODAHHBIMHU BEIIECTBAMH B
COOTBETCTBHH C COCTABJICHHBIMH YPAaBHEHUSIMH pEaKIuH, COONIO/as MpaBuiia TEXHUKH OE30IacHOCTH,
MpUBEAEHHBIE B MHCTPYKUUHU K 3afanuio. ONUIINTE U3MEHEHUs, TPOUCXOIIINE C BEIECTBAMU B XOJI€
IIPOBEACHHBIX PEAKLIU.

JlaH TmopomKooOpa3Hblii THAPOKCH] LIMHKA, a Takke HaOOp CIEAYIOIIMX pPEakTHBOB: BOJHBIE
pacTBOpPHI TUAPOKCHIA HATPHS, HUTpATa Kaluus, Cylb(ara HATPHUs, COISTHON KUCIIOTHI M arerara

HaTpHsL.
3. B kakoii MoJieKysie UMeeTCs MOHHBIN TUII CBA3U?
HCI; 2)NH3: 3) NaCl; 4) H3BO03.

B TectoBoii dhopme:

1. W3 npensioskeHHOro nepevyHsi BbIOepUTe BA COeTUHEHHS, B KOTOPBIX MPUCYTCTBYET
HOHHASI XHMHYECKasi CBA3b.
a) Ca(ClO2),
6) H ClO3
B)NH4Cl
r) HCIO4
1) CLO7

2. JInisi BHINOJTHEHUSI 32JaHUsI UCTIOJIb3YiiTe CJeAYIOUIMA PSI/i XUMHYECKUX YJIEMEHTOB:
a) Li

0) P

B)B

r) Cu

n) N

OTBETOM B 3aJIaHUH SIBJISIETCS TIOCIICIOBATEIHHOCTD UQP, MO KOTOPHIMH YKa3aHbl XUMHYECKUE
3JIEMEHTHI B JAHHOM PSAY.

N3 yka3zaHHBIX B psITy XUMHYECKUX 3JIEMEHTOB BEIOCPUTE TPH dJIEMEHTa, KoTopbie B [leprnoanaeckoit
cucTeMe XuMuuyeckux aieMeHToB [[.M. MeHneneeBa HaxoasATCA B OTHOM MEPUOJIE.

Pacmonoxxute BIOpaHHBIC AIIEMEHTHI B MOPSAAKE YMEHBIIIEHUS UX aTOMHOTO pajuyca.
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3anummre HoMepa BHIOPAHHBIX AJIEMEHTOB B HY)KHOH IOCIIEI0BATEIBHOCTH.

3. JlaH psii XUMHYECKHX 3JIeMEHTOB:
a)O
0)S
B)Ne
r) Se
n) Mg
Bri6epute aBa 31€MEHTa, KOTOPBIE B COEIMHEHUSAX MOT'YT UMETh BaJIEHTHOCTH V.

4. N3 npeJio:keHHOT0 MepeYHs BbI0epuTe 1BA BEIIeCTBA, ¢ KAXKIBIM U3 KOTOPBIX
B3anMMO/IeliCTBYeT BOJOPO/I.

a) a3oT

0) TUIPOKCHU HATPUS

B) okcu xxenesa(lll)

T) XJOPU]I KaJIbIHs

1) cepHas kucinota (p-p)

5.0npenenure, aTOMbI KAKHX U3 YKa3aHHBIX B PS/Iy 3J1eMEHTOB B OCHOBHOM COCTOSTHUM
HMeIOT OJJHHAKOBOE YHCJI0 HeCIAPEHHBIX 3J1eKTPOHOB.

a) Si

6) P

B) Mg

r)F

n) Br

6. U3 npenJio:keHHOT0 MepevyHsl BbI0epuTe 1Ba BelleCTBA, KOTOPbIe B3aMMO/IEHCTBYIOT ¢
¢ochopom.

a) BOJIOPOJT

0) TUAPOKCHUT KaIHs

B) Hon

T') XJIOpUJ HATPUS

1) propun xamus

7. BoiOepure 1Ba BbICKA3bIBAHUS, B KOTOPHIX TOBOPUTCS 0 HATPUH KAK 0 XMMHYECKOM
3J1eMEeHTe.

a) Hatpuii Xopo11o mpoBOIUT TEILIO.

0) M3BecTHBI IECTh paJMOAKTUBHBIX U30TOMIOB HATPHUSL.

B) HaTpuii BXOIUT B cOCTaB rajura.

r) C nomol1po aManbraMbl HaTpHsI MOXKHO ONPEAETUTh COJEpKaHUE BIIard B mpode
OpPraHUYECKOI0 BEILECTBA.

n) [Ipu okucneHun HaTpUs B CyXOM BO3/yXe 00pa3yeTcsl IepeKuCh.

8. BemectBa, popmyabl KOTOpbIX — ZnO u Na2SO4 , ABJISAIOTCH COOTBETCTBEHHO
a) aM(pOTEPHBIM OKCHJIOM U COJIBIO

0) OCHOBHBIM OKCHJIOM U KHCJIOTOM

B) OCHOBHBIM OKCHJIOM U OCHOBAaHUEM

) aM(pOTEPHBIM THIAPOKCHUIOM U COJIBIO

9.C yrjiepoaoM npH onpeaejaéHHbIX YCJI0BUAX MOKET PearupoBaTh
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a) okcu xenesa(Ill)
0) TUAPOKCHT HATPUS
B) COJISIHAsI KUCJIOTA
') MElb

10.ITpu3HaKoM NPOTEeKAHUSA XMMUYECKON peaKkIun MeKI1y PAaCTBOPaAMHU HUTpPaTa cepedpa u
XJI0OpU/IA KAJBbIUSA SABJIAETCH
a) BbIJICNICHUE Ta3a
0) oOpa3oBaHue ocaiKa
B) pacTBOpPEHUE OCaIKa
I') MOsIBJICHUE 3amaxa

11.Bbi0epuTe 1Ba NPABWIbHBIX YTBEP:KIE€HHS 0 JJINHAX KOBAJEHTHBIX CBsI3eil.
a) Jlmuna cBs3u F-F 6omawine aimunbl cBszu H - H

0) Jdnuna csizu C = C Gosnbiue quHb! cBsizu C- C

B) Jlmuna cBsizu C=C  paHa mune cBsizu C =C

r) lnuna cBsa3u O - O6osnbiie anuHsbl cBa3u O = O

n) Jlmuna cBs3u F - F Gonbie nounbl csizu | - 1.

12. Jlan psax XMuMHUYECKHUX 3JIEMEHTOB:
a)H

0) Na

B)Ba

r) N

m K

Omnpenenure, aTOMbl KaKUX U3 YKa3aHHBIX 3JIEMEHTOB UMEIOT B OCHOBHOM COCTOSIHUM JIBa S-3JIEKTPOHA Ha
BHEIIHEM YPOBHE.
3anuiuTe HoMepa BHIOPAHHBIX 3JIEMEHTOB.

13.YcranoBuTe cOOTBETCTBHE MEkKAY (POPMYJI0i BeliecTBa M KJIACCOM/TPyNION, K
KOTOpOMY(-0ii) 3TO BelIeCTBO MPUHANJIEKUT: K KaxKI0H MO3MLMU, 0003HAYEHHO OYKBOW,
noadepuTe COOTBETCTBYIOINYIO O3MIHMIO, 0003HAYCHHYI0 HH(POH.

a) NH4sHCO3 1. conu cpenuue
0) KF 2. OKCHJIbI KUCJIOTHBIE
B) NO 3. OKCHJIBI HECOIe00pa3yIoIne

4. CONMU KUCIIBIE

14.B oaHy 13 NPpOOMPOK € 0CAAKOM I'HAPOKCHIA AJTIOMUHUSA 100aBUJIH CHIBHYIO
KHCJI0Ty X, a B IPYryI0 — pacTBOp BeulecTBa Y. B pesyabTare B ka0l U3 npoOUpoOK HAOIHOIATIN
pacTBOpeHHe 0CaaKa.

W3 npennoskeHHOTo mepedHs BEIOepUTe BemecTBa X U Y, KOTOPbIE MOTYT BCTYIATh B OMMMCAHHBIE
peakIum.

a) OpOMOBOIOPOTHAS KHCIIOTA

0) ruapocynb(ua HaTpUs

B) CEPOBOJIOPOIHASL KHCIIOTA

T') TUAPOKCHT KaJHs

1) TUpaT aMMHUaKa
3anummTe MoCaea0BaTeIbHOCTh U(P, COOTBETCTBYIOMMX OyKBaM Xu Y



15. K 200 r 8%-Horo pactsopa x;jiopuaa Harpus 1o06asuiau 80 r soasl. Berunciaure
MAacCCOBYIO 10110 COJIM (B IPOLIEHTaX) B o0pa3oBaBuieMcs pacTreope. OTBer: % (Banuummure
YHCJI0 ¢ TOYHOCTBIO 10 JeCAThIX.)

16.U3 NMPEAJOKCHHOI0 NMEPEYHS BCIIECTB (aMMI/IaK, CyJ'[L(l)aT MUHKAa, THAPOKCUI KaJIus,
Kap60HaT Marauvs, 101/l KaJius, IEPOKCUI BOAOPOAA, 10ITYCTUMO UCIIOJIb30BAHUEC BOAHBIX
PacTBOPOB 3TUX BeHIeCTB) BbIﬁepI/ITe CHJIbHOE€ OCHOBAaHHME M B€IICCTBO, KOTOPOE€ BCTyMaeT € 3TUM
CHWJIBbHBIM OCHOBAHHMEM B PCAKIIUI0O HOHHOI'O o0MeHa. 3anmuIIuTe MOJIEKYJIIPHOE, ITIOJTHOC H
COKpalIIéHHOC HOHHOC YPABHCHHUSA PCAKIIUU C YHACTUEM BbIﬁpaHHbIX BCIIECCTB.

17.¥YcTaHoBuTE COOTBETCTBUE MexAy GOpMYJI0ii BelleCTBA M PeareHTaMM, ¢ KaXKIbIM U3
KOTOPBIX 3TO BELIECTBO MOKET B3aMMO/1eiiCTBOBATDH: K KAXK/10i MO3UIIMU, 0003HAYEHHOI 0YKBO¥,
nojdepuTe COOTBETCTBYIONLYIO NMO3UIUIO, 0003HAYEHHYI0 LM (POii.
®OPMYVIJIA BEHIECTBA PEAT'EHTBI
A) KOH
B) Ba(OH)
B) K>S04
I') KHSO4
1) Ba(N03)2, SI‘BI‘Z, H>SOq4
2) AICI3, NH4Cl, HNOs
3) NaOH, I, Na
4) CH3COOH, N2, Na>SO4
5) KOH, Ca(OH)», Mg

18.YcranoBuTe cooTBeTCTBHE MEKAY PAKTOPOM, 1eiiCTBYIOLIMM HA PABHOBECHYIO CHCTEMY

2S02(r.) + O2(r.) 2 2S03(r.), 1 HanpaBJieHUeM CMelleHUs XUMHYeCKOro paBHOBECHS B 3TOM
CHCTeMe: K Kax/I0il Mo3uIuu, 0003HAYeHHOH OyKBOI, Mo0epuTe COOTBETCTBYIOIIYIO MO3UIIUIO,
0003HAYCHHYI0 IH(DPON.

BO3JENCTBUE HA CUCTEMY
A) nob6asneHue KaTanuzaropa
b) no6asnenue kuciaopoaa
B) nonwxenue naBnenus
') noBeIlIeHNE AABICHUS
CMEIEHUE XUMHNWYECKOI'O PABHOBECH A
1) B cTOpoHY npsAMO# peakuuu
2) B CTOPOHY OOpaTHOM peakiuu
3) IpaKTUYECKU HE CMEILAETCS

19.BepHbI 14 CyKIEHHS 0 YMCTHIX BEIeCTBaX U CMeCAX?

A. CMech IOPOIIKOB CEPBI U JKEJE3a SIBISIETCS HEOJIHOPOAHON CMECHIO.
b. IIuteeBas cona sSBIAETCS YUCTHIM BEIIECTBOM.

1) BepHO TOIBKO A
2) BepHO ToJBKO b
3) BepHBI 00a CyKIeHUS

4) o0a cy>XIeHHs HEBEPHBI

20. O xakoM 3aKo0He ujeT pe4b?
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OTPAXKACTCA B 3aKOHC COXpPAHCHUSA MACCHI, KOTOpBIfI 3aKIII04YacTCd B CICAYIOLICM!
MacCa BEIIECTB, BCTYIIMBIINX B XHMHUUYCCKYHO PCaKOHWIO, pPaBHA MacCC€ BCEX IIPOAYKTOB pPCaKIHH.
BCH_IGCTBa HC UCUC3aI0T U HC BO3HUKAKOT M3 HHUYCTO, a IMMPOUCXOAUT XUMHUYCCKOC IMPCBPAILICHUC. 3akoH
SIBIISICTCS OCHOBOM IIpH COCTABJICHUH XUMHWYCCKUX peaKHI/Iﬁ 1 KOJIMYCCTBCHHBIX PaCiY€TOB B XUMHUHU.

IIpumepHasi TeMaTuka pedpepaToB

1. KpaTkue cBeneHus 10 HICTOPUH BOZHUKHOBEHUS U Pa3BUTHs OPraHUYECKON XUMHH.
2. XKuznb u gestenbHocth A.M. ByTtieposa.

3. ATOMHO-MOJIEKYJIIPHOE YYEHUE U €T0 3aKOHBI

4. Ponb 0TEUECTBEHHBIX YUEHBIX B CTAHOBJIEHUU U PA3BUTUH MUPOBOW OpraHMYECKON
XUMHH.

5. CoBpeMeHHbIE NPECTABIECHUS O TEOPUN XUMHUYECKOTO CTPOCHHUS.

6. DKOJIOTMYECKHE ACIIEKTHI UCIIOIb30BaHMS YIIIEBOJAOPOIHOTO ChIPBS.

7. DKOHOMHUYECKHE aCIEKThl MEKIYHAPOJHOTO COTPYAHUYECTBA 110 UCIIOJIb30BaHUIO
YIJI€BOJIOPOJIHOTO CBIPBSI.

8. Mctopust OTKpBITHS 1 pa3pabOTKH ra30BhIX U HE(TIHBIX MeCTOpOkIeHM B Poccuiickoiidenepanmu.
9. XuMus yriieBoI0pOIHOTO ChIPbs U MOs OyAyIas npodeccus.

10. YrieBoaopoaHOE TOIUIMBO, €r0 BUAbI M Ha3HAUEHUE.

11. CuHTeTHUeCKHE KaydyKu: HCTOPUS, MHOI0OOpa3ne U MepCreKTUBBL.

12. Pe3nHOTEXHUYECKOE IPOU3BOJICTBO U €0 POJIb B HAYYHO-TEXHUYECKOM IIpOrpecce.
13. ApomaTtnueckue yrieBoIOpOAbl KaK ChIpbe AJI IPOU3BOJCTBA IECTULIUIOB.

14. YrieBoapl ¥ UX POJIb B AKUBOW TIPUPOJIE.

15. CtpoeHnue riatoKo3bl: HICTOPHSI pa3BUTHS MTPEICTABICHUN U COBPEMEHHBIE BO33PEHUS.
16. Pazputue caxapHoii IpoMBbILIUIEHHOCTH B Poccum.

17. Ponb yrieBoioB B Moeit Oyayiei npodeccnoHaaIbHON 1eATeIbHOCTH.

18. Mertanoun: xemoduaus 1 xeMopoOusi.

19. Dranon: Benuyaiiiee 6J1aro U CTpaIIHoe 3J70.

20. AKOroJu3M U ero NpopuIaKTHKA.

21. MHoroaroMHble CIUPTHI U MOsI Oy y1iast mpoecCHOHaIbHAs 1€ TeNbHOCTb.

22. ®opmanbaeru]; Kak OCHOBA TOJIYYCHHS BEIIECTB M MaTEpHUATIOB 1T MOEHTpO(EeCcCHOHATBHON
JESATENIBHOCTH.

23. MypaBbpuHas KUCJIOTa B IPUPOJIE, HAYKE U MPOU3BOJCTBE.

24. Uctopus ykcyca.

25. Cnoxuble 3¢upbl U UX 3HAYEHHUE B IPUPOJIE, OBITY U MPOU3BOCTBE.

26. )Kupsbl Kak IPOAYKT MUTAHUSA U XUMUYECKOE CBIPBE.

27. 3ameHa )KMpPOB B TEXHUKE HETHILEBBIM ChIPHEM.

28. HexBarka mpoJ0BOJILCTBHS Kak I1100apHast MpodiieMa YelloBeuecTBa u MyTH ee
pelIeHus.

29. Mbna: nmpouuioe, HacTosIee, OyayIee.

30. CpencTBa TUTHEHBI HA OCHOBE KUCJIOPOICOAEPKAIUX OPraHUYECKUX COCIUHEHNM.
31. Cunretnueckue morommue cpeactsa (CMC): 10CTOMHCTBA U HEOCTATKH.

32. AMMHaK 1 aMUHBI — OECKUCTIOPOHBIE OCHOBAHUS.

33. AHMJIMHOBBIE KPAaCUTEIU: UCTOPHSL, TPOU3BOJICTBO, IEPCIIEKTHBA.

34. AMUHOKHCIIOTHI — aM()OTEpHBIE OPTaHUYECKHE COSTUHCHUS.

35. AMUHOKHCIIOTBI — «KUPITUYAKI» OCIKOBBIX MOJIEKYIL.

36. CuHTeTHYECKHE BOJIOKHA HA AMUHOKHCIIOTHOM OCHOBE.

37. «0Ku3Hb 3TO CrI0CO0 CYIIECTBOBAHHUS OCIKOBBIX TEN...»

38. CTpyKTyp#HI O€JIKa B €T0 AeCTPYKTYPHPOBAHHUE.

39. buonornyeckue GyHKINUN OEITKOB.

40. benkoBasi OCHOBa UMMYHUTETA.
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41. lepuuut 6enKa B MUIIEBBIX IPOAYKTaX M €ro MPeoI0JICHHE B paMKax II100aIbHOM
MIPOJIOBOJILCTBEHHON MTPOrPAMMBI.

42. Xumus 1 OMOJIOTHS HYKJICMHOBBIX KUCIIOT.

43. CoBpeMeHHBIC METO/IbI 00€33apaKUBaHUSI BOJIBI.

44. Kuznsb u pesrensuocts .M. Menneneesa.

45. «[leppoguyeckoMy 3aKOHY Oy/yiiiee He TPO3UT Pa3pPYLICHUEM. .. ).

46. PeHTreHOBCKOE U3JIy4EHHUE U €0 UCII0Ib30BAaHUE B TEXHUKE U METUIMHE.
47. [Ina3ma — 4eTBEpTOE COCTOSIHUE BEUIECTBA.

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

49. OxpanHa oKpyKarouen cpesibl OT XMMUYECKOT0 3arpsi3HEHUS.

50. KonnyecTBeHHbIE XapaKTEPUCTUKU 3arpsI3HEHUS OKPYKaIOLEH CPEbl.

[TpomexxyrouHasi arrectanus OOy4aroIIMXCS OCYIIECTBIsieTcss B (opMme 3adera, SK3aMeHa C
UCIOJIb30BAaHUEM CJIEAYIOIIMX OILICHOYHBIX MAaTEpHAaJiOB: nepeueHb BONpoco8 K 3auemy, nepeueHs
80NPOCO8B K IK3AMEHY.

Bomnpocsl k 3auery
(1 cemecTp ouHasi popma o0yueHUsl, 2 TPUMECTP OUYHO-3209HAs Popma 00yueHus )

1. [Ipeamet u 3agaun XuMuu. SIBieHUs PU3NYECKUE U XUMHUYECKHE. MEeCTO XUMHUU CPEIMEeCTECTBEHHBIX
HayK.

2.AtoMHO-MoJIeKyIsipHOE yueHue. Atombl. Mosnekysbl. [locTosiHCTBO cocTaBa BeecTBa.OTHOCUTENbHAS
aTOMHasi U OTHOCHUTEJIbHAsI MOJIEKYJISIpHAsh MAacChl. 3aKOH COXPAHEHHSI MAacCChLEro 3HAYEHHE B XHUMHUH.
Moub — equHUIIA KOJIMYECTBa BemiecTBa. MosipHas Macca. 3aKkOHABOTaIpO M MOJIIPHBIN 00BEM Ta30B.
3.Xumnueckuii snemeHT. IIpocToe BemecTBO, CIIOKHOE BEIIECTBO. 3HAKW XMMHUYECKHUXDJIEMEHTOB,
XUMHUYECKUE (POPMYIIBIL.

4.CtpoeHue atoma, COCTaB aTOMHBIX sifep, H30Tonbl. CTpoeHHEe 3JIEKTPOHHBIX 000J0YEKaTOMOB Ha
npumMepe 31eMeHTOB 1, 2, 3 u 4-ro nepruo0B NEPUOINIECKON CUCTEMBI. DJIEKTPOHHBIE (POPMYIIBI aTOMOB
1 M1OHOB. OCHOBHOE U BO30YX/I€HHOE COCTOSHUSI.

S.Ilepnoguueckuii 3akoH W mnepuoguueckas cucrema siemeHToB J[.M. MenneneeBa.CoBpemMeHHas
¢bopMyIMpOBKa MEPUOAMYECKOrO 3aKOHA. 3HAUYEHUE MEepPUOANYEcKOro 3akoHa.bombpime u Manble
nepuosl. ['pynnbl U moArpynnsl. 3aBUCHMOCTh CBOMCTB 3JIEMEHTOB OTIOJIOKEHUS B NMEPUOIUYECKON
CHCTEME.

6. TUNBIXMMUYECKUXCBSI3€i: KOBalIeHTHasA (IO pHASIMHETIONSIPHAs ), HIOHHAS,BOAOPOHAs, MeTaJlJIn4ecKasl.
CrniocoObl 00pa3oBaHUsl M XapaKTEPUCTHKHM KOBaJEeHTHOH cBs3u.IIpuMepbl coeluHEHHH CO CBS3SIMU
Pa3HbIX TUNOB. BaleHTHOCTH U cTeNeHb OKUCIIEHUS. TUIBIKPUCTAIIIMYECKUX PELIETOK.

7. Knaccupukanuss XUMUYECKUX PEAKIH: PeaKkIMU COCIUHEHUS, PA3JIOKEHHs, 3aMEIIeHUSH OOMEeHa;
9K30 - ¥ SHAOTEPMHUECKUE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

8.CKOpoCTh XMMMUYECKUX peakuuil. 3aBUCUMOCTb CKOPOCTH OT IIPHUPOJBl PEArupyrOLIMXBELIECTB,
KOHILEHTpauuu, TemnepaTypsl. Karanuz wu kartamuzartopbl. OOpaTUMOCTh XMUMHUYECKHXPEAKIUH.
XUMHUYECKOe PaBHOBECHE U YCIOBUS ero cMenieHus. Temnosbie 3¢ (heKThl XUMUYECKHXPEAKIIUH.
9.PactBOpbl. PacTBOpMMOCTE BemiecTB. 3aBUCHMOCTh PAaCTBOPUMOCTH BEIIECTB OT HXIPHUPOABI, OT
TEMIIEPATYPHI u JTaBJICHHUS. TenoBele 3P PeKThI pu pacTBOPEHUH.
BripakeHueKoOHIIEHTpauupacTBOPOB(MaCcCOBASI0JIIPACTBOPEHHOTOBEIIECTBA, MOJIIPHASIKOHIICHTPALIHS ).
3HayeHue pacTBOPOB B TEXHUKE, CEIbCKOM XO03SHCTBE, OBITY.
10.2nexkTponutrnaeckasaucconuaius.Crenenapancconuanui. CUiIbHbIE W ClIa0ble dJICKTPOIUTHI. MOHHBIE
ypaBHEHHs peakiuil. CBONCTBAa KHUCIOT, OCHOBAaHMM M COJIEH B CBETE TEOPUU DJIEKTPOIUTHUECKOMN
muccormanuu. AMdorepHbie cBoiicTBa Boabl.MloHHOE Tpom3BeneHUE BOALI. BomopomHbIil mOKas3aTenb.
Ilxana pH. KnucnoTHo-0CHOBHBIE UHAUKATOPBI.

11.0KucnUTENBHO-BOCCTAHOBUTEIBHBIE

peakimu. OnpeaeneHuecTeXHOMETPUIECKUX K03 () (PUIIMEHTOBBYpaBHEHUAX OKHCIUTEIHHO-
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BOCCTAHOBUTEJIbHBIXPEAKINHA(METOT 3JEKTPOHHOTO WM HOHHO-3JEKTPOHHOrO OanaHca). DJIEeKTPOJIH3
BOJIHBIX PACTBOPOB MPACILIaBOB AIEKTPOJIUTOB. [Ipoliecchl, mpoTekaromue y KaToa u aHoa.

12. Okcuppl, knaccuduranus okcuaoB. CriocoObl MoTydeHHe U CBOWCTBA OKCHIOB.

13.0OcHoBaHus1, cIOCOOBI UX TOJy4YeHHS U cBoicTBa. lllemoun, ux momydeHue, CBOMCTBA UIIPUMEHEHHE.
AMpoTepHbIe THIPOKCUIBI.

14.Kucnotsl, ux kinaccudukaius 1 HomMmeHk1arypa. Oouue crnocodbl MoayYeHUs] KXUMUYECKHE CBOWCTBA.
Peakuus HelTpanusanuu.

15.Conu, ux cocraB, kiaccudukanus, HoMeHKIaTypa. CrnocoObl MOTydeHHsl, XMMHUUECKUECBOICTBA U
npuMeHeHue. ['uaponns conet. Kpucramiornaparsl.

16.Bomopon, ero ¢usnueckne u xumudeckue cBoicTBa.llonmyuenue Bogopoma B jabopaTopuu U B
TEXHHKE, €T0 IPUMEHEHHUE.

17.I'anorensl, ux oOmias xapaktepuctuka. CoelMHEHUs TaJOreHOB B MPHUPOJAE, UX MpUMEHEeHHe.XJop,
ero ¢usnveckue W XuMH4yeckue cBoiictBa.llpumenenne xmopa. XIJIOpPOBOIOPOI, €ro IOIXy4eHHE,
coiictBa. CossiHast (XJIOPOBOJOPOHAS) KHCIIOTA U ee conn. Kucmopomocoaepkalinue coeTuHEeHUs XIIopa.
18.00mas xapakTepuCTUKa 3JIEMEHTOB IUVIaBHOM moArpymnmbsl VI rpynmnel nepuoauyeckoil CHUCTEMBI.
Kucnopon, ero d¢usnueckue u XuMudeckue cBoiictBa. Ammorponus. [lomydyeHue kucimopona B
nabopaToOpuH U B MPOMBIIIUIEHHOCTH. POk Kucinopoia B mpupoie M MpUMEHEHHE B TEXHUKE.

19.Boxa. Ctpoenue MomneKkyibl BoJbl. DU3NYECKUE U XUMUYECKIE CBOMCTBA BOJIBI.

20.Cepa, ee pusndeckue U XUMHYECKUEe cBolicTBa. CepHast KUCIOTa, €€ CBOMCTBA MXUMHUYECKUE OCHOBBI
MIPOU3BOJICTBA KOHTAKTHBIM CIIOCOOOM.

Bonpocsl k 3k3ameny
(2 cemecTp ouHas popma o0yueHusi, 3 TPUMeCTP 04YHO-3a04HAs popma 00yueHus1)

1.Teopusi XMMHUECKOTO CTPOEHMsI OpraHndeckux coenquHeHuil A. M. BytnepoBa. 3aBUCHMOCTb CBOWCTB
OpPraHUYECKUX BEIIECTB OT XMMUYECKOI0 CTpoeHus. M3oMepus.

DneKTpOHHAas MPHUPO/Ia XUMUUECKHUX CBSI3€l B MOJIEKYJIaX OpraHM4eCKUX COEeIMHEHUH, ClIocOObI pa3pbiBa
CBsI3€l, MOHATHE O CBOOOHBIX paIuKaax.

2. 'omonornueckuit psii mpeenbHbIX YTIEBOI0POAOB (AJIKAHOB), UX AJIEKTPOHHOE U

IIPOCTPaHCTBEHHOE cTpoeHue (sp3-rubpuauszanus). Meran. Homenknarypa ankaHoB, UX

dbuznveckue u XumMuieckue cBoiictra. [Ipumenenue B rexuuke. [IpeaenbHbie yriieBoI0pOIbI B IPUPO/IE.
3.DTUneHoBbBIE YTIIEBOAOPOIbI (AIKEHBI), Sp2-TUOPUIN3ALINS, G- U TT-CBSI3U. DTUJICH.

Homenkiarypa, xumnueckue cBoiicta. [lonydeHne v mpuMeHEHNE B IPOMBIILIIEHHOCTH.

4.006111e MOHATUA XUMUHU BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUI: MOHOMED, TTOJIUMED,

3JIEMEHTAPHOE 3BEHO, cTeneHb noimmepusanuu. [omuytumnen. [lonmusuamixinopus. [lonsTre 0 TMEHOBBIX
yriaeBojopoaax. [IpupoaHsliii kaydyk, €ro cTpoeHHe U cBOMcTBa. CHHTETUYECKHUM KaydyK.

5.Auerunen. OcoOEHHOCTHU €ro CTPOSHHUS: Sp-rHOpuAn3aIius, TpoliHas cBa3b. [lonyueHue

alleTUiIeHa KapOUJIHbIM CIOCOOOM, U3 MEeTaHa, XMMUYECKHE CBOUCTBA, TPUMEHEHHE.

6.beH3on, ero nsIEKTpPOHHOE CTpOEHHME, XMMHUYECKHE CBoWcTBa. IIpoMmbllieHHOE MONydeHue u
npuMeHeHHue 6eH3ona. [IoHsaTHe 0 B3aMMHOM BIMSIHUM aTOMOB Ha IPUMeEpE TOJyoIa.

7.11pupoaHble HCTOYHUKH YTJIEBOJOPOAOB: HEPTH, MPUPOAHBIN U MOMYTHBIA HEPTAHBIE

rassl, yroise. [leperonka Hepti. KpekuHr HedTenpoayKToB.

8.Criupthl. CTpo€HHE U XUMUYECKHE CBOMCTBA OJTHOATOMHBIX CIIUPTOB. [[pOMBIIIITIEHHBIN

CHHTE3 3TaHOJIa U ero MpuMeHeHue. MHoroaToMHuble criupTbl. OCOOCHHOCTH XUMUYECKUX

CBOWCTB TJIMIIEPUHA.

9.®eHo1, ero cTpoeHue, B3aMMHOE BIIMSHUE aTOMOB B MOJIEKYJie. XMMUUYECKHUE CBOMCTBA

(eHOJIOB B COMOCTABIIEHUU CO CBOMcTBaMM criupToB. [Ipumenenue dpeHona.

10.Anperunpl, UX CTPOEHUE, XUMHUYECKHE CBoOWcTBa. IlollydeHne M INpUMEHEHME MYpPaBbHUHOIO U
YKCYCHOTO albAeruoB. KeToHsI.
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11.Kap6oHOBBIE KUCIOTHI: CTPOCHHUE KapOOKCHILHON TPYIIIBI, (PU3UUECKUE U XUMUYECKHE

CBOWCTBAa KapOOHOBBIX KHUCJIOT. BiusHue kapOOKCHIBHOM TIpynmbsl Ha XHMHYECKHE CBOMCTBa
YIII€BOAOPOAHOTO pajvKaia. [ TaBHbIE PeICTaBUTEIN OHOOCHOBHBIX KapPOOHOBBIX KHCIIOT: MypPaBbHHAS
(ee 0cOOCHHOCTH), YKCYCHAs!, CTEApUHOBAsI, OJICMHOBAsI, OCH30ITHASI.

12.Cnoxxnble 3uphl, UX CTPOCHHUE, MOTyYSHHE peaklnell 3TepuuKaiu, XHMUIeCKHIe

cBoiicTBa. JKUphI Kak MpeICTaBUTENN CIOXKHBIX 3(UPOB, UX POJIb B IPUPOIE, XUMUUECKAs

nepepadoTKa.

13.YraeBopbl. I'110K03a, €€ CTpOCHUE, XMMUYECKUE CBOMCTBA, POJIb B Ipupoie. Ppykro3a.

Caxapo3a, MaJIbT03a, JJakT03a. [ uaponus nucaxapuaos.

14.Kpaxman 1 Lenironos3a, ux CTpoeHue, XMMUYECKUe CBOMCTBA, POJIb B IIPUPOAE U

TeXHUUYECKoe npuMeHeHue. Hurpouesmtoinosa, aleTaTHbIN IEIK.

15.AMHHBI KaK OpraHUYECKUE OCHOBAHUS, UX PEAKIUU C BOJIOH U KUCIOTaMHU. AHWINH.

[Tonyuyenue anununa u3 HutpodOensona (peakius H.H. 3ununa).

16.AMHHOKUCIIOTBI, UX CTPOCHUE, XUMHUYECKHE 0COOEHHOCTH. CHHTETHYECKOE BOJIOKHO

KarpoH. AJb(a aMHUHOKHUCIIOTHI KaK CTPYKTYPHBIE €AMHUIBI OETTKOB. X UMUYECKUN CHHTE3

nenTuoB u 0enkoB. CTpoeHue u OuoIoruyeckas pojb OEJIKOB.

17.HyxsienHoBbIE KMCIOTHI. A30THUCTBIE OCHOBaHUs. Pubo3a u nesokcuprdosa, kax

cocrtaBuble yactu JJHK u PHK.

18.001as xapakTepucTUKa 3JIEMEHTOB IJIaBHOM MOArpYyNIbl V rPpyIIibl NEPUOAUUECKON CUCTEMBI. A3OT,
ero (usnueckue M XHMMHUYECKHE CBOMCTBA. AMMMAK, €ro NPOMBIIUICHHBIH CHHTE3, (U3NYECKHE U
xuMudeckne cBoiictBa. Conu aMMoHUS. A3O0THasg KUCIOTa. XHUMHYECKHUE OCOOCHHOCTH a30THOM,
Kuca0Thl. ConM a30THOM KMCIOThL. A30THBIE YJ00pEHUS.

19.®ocdop, ero amrorpomnbie Gopmbl, puznyeckrne M xuMmudeckue cpoiictBa. Oxcupn docdopa (V),
dochopnas xkucnora u ee conu. PochopHble yI0OpeHHs.

20.0061mas xapakTeprCcTHKa 3JIEMEHTOB TJIaBHOM noArpynisl [V rpymnmsl nepuoanyeckoi

CHCTEMBI. YTIIEpPOJ, €ro aJuIoTpoInHble (hopMbl. XMMHUYECKHE CBOWCTBA yriaepoaa. OKCH bl

yraepoaa (1) u (IV), ux xumMudeckue cBoicTBa. YrojibHas KUCIOTA U €€ COJIH.

21.Kpemuuii, ero gusnueckue u xumuueckue cBoiictBa. Oxcun kpemuus (IV) n kpemHHeBas KHCIOTa.
CoennHeHns KpeMHUS B IPUPOJIE, UX HCIIOIb30BAaHUE B TEXHUKE.

22 Meranibl, UX TMOJIOKEHHE B NEPUOJUYECKOM cucTeMe, (U3MYeCKHMe U XUMHYECKHe CBOMCTBA.
Mertannbl ¥ craBbl B TeXHUKE. OCHOBHBIE CIIOCOOBI MOJIYYEHUS METAIJIOB. DJIEKTPOXUMHUYECKUH Psijl
HaIpPsDKEHUN METAIUIOB.

23.1llenoyHble METaIbl, UX XapaKTEpPUCTUKA HA OCHOBE IOJIOKEHHUS B IMEPUOJUYECKON CcHCTEME U
cTpoeHus aToMoB. COeJMHEHNSI HATPUS U Kallusl B IPUPOJIE, UX IPUMEHEHHUE.

24.00mas xapaKTepuCTHKa 3JIEMEHTOB TIJIaBHOM mnoarpynmnsl Il rpynmbel mepuoinyeckoil CHCTEMBI.
Kanbuuit, ero coequnenus B npupojie. 2KecTkocTh BOJbI M CIIOCOOBI €€ YCTpaHEHHS.

25.AMOMUHUHN, XapaKTepUCTHKA DJIEMEHTA U €ro COSJIMHEHUI Ha OCHOBE TMOJIOKEHUS B MEPUOIUUECKON
CHCTEME U CTPOCHHUs aToMa. AM(pOTEPHOCTh OKCHIA U THAPOKCcH A amtoMUHN. COeTMHEHUs AIFOMUHUS B
MIPUPOJIE, ETO POJIb B TEXHHKE.

26.XKene3o0, ero okcuAbl M THIPOKCH]BI, 3aBUCUMOCTb MX CBOWCTB OT CTENEHM OKHUCIIEHMS JKEJe3a.
XUMUYECKHE peaklliy, Ha KOTOPBIX OCHOBAHO MPOM3BOJCTBO YyryHa W cTaiu. Ponb kenmeza U ero
CIUIaBOB B TEXHMKE. XpOM, MapraHel, CBOWCTBA UX COEAUHEHMH C Pa3IMYHOM CTENEHBIO OKUCIIECHUS.
Kpatkas xapakrepucTtka CBOWCTB MM, IMHKA, cepedpa U UX COeTMHEHUH.

IV.IIEPEYEHD JUTEPATYPBI, HEOBXOJUMOM JIJIsI OCBOEHUA JTUCIIUTLIAHBI

5.1. OcHoBHas JuTEpaTypa
1.BoctpukoBa, HM. Xumus : yuebnoe mocodbue / H.M. Bocrpukona, I'.A. KoponeBa ; Cubupckuit
®denepanbublil yaHuBepcuTeT. — KpacHosipck : CDY, 2016. — 136 c. : wi., Tabn., cxeM. — Pexxum gocryna:
no moxmucke. —  URL: http://biblioclub.ru/index.php?page=book&id=497755 (natra  oOparieHus:
01.09.2020). — bubmuorp.: c. 130. — ISBN 978-5-7638-3510-6. — TekcT : 37€KTPOHHBIMN.
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2.PemetnukoBa, E.A. Xumus: yueGHOE 1ocoOue JijIsi MHOCTPAHHBIX CTYACHTOB €CTECTBEHHOHAYYHOTO U
MEIMKO-OMOJIOTUYECKOTO ~ HANpaBIEHUS  MOATOTOBUTENBHOTO  oTaeneHuss ODY :  [16+] /
E.A. PemernukoBa, O.B. [[s1610 ; ®enepasbHOE TroCyJapCTBEHHOE aBTOHOMHOE OOpa3oBaTeIbHOE
yupexxaeHue Beicuiero obOpaszoBanus «FOKHbIM QenepanbHblil yHUBepcuTeT». — PoctoB-Ha-JloHy |
Taranpor : HOxnpiii denepanbupiii yauepeurer, 2019. — U. 2. — 117 c. : un. — Pexxum nmoctymna: mo
TIOJIITUCKE. — URL.: http://biblioclub.ru/index.php?page=book&id=577956 (mata oOpareHus:
01.09.2020). — bubmuorp.: c. 112. — ISBN 978-5-9275-3172-1. — TeKkcT : 31CKTPOHHBIN.

5.2. lonoiHUTEIbHAS JIUTEPATypa
1. IleBuunpina, JI.B. Xumus : ydeOHOoe mocobme : [12+] / JL.B. lllepuunpina, A.M. AmapHeB ;
HoBocubupckuii rocygapcTBEHHBIM TeXHHUYECKH yHuUBepcuTeT. — HoBocuOupck : HoBocuOupckwmii
roCy/1lapCTBEHHbIN TeXHUYECKHI yHUBepcuteT, 2017. — 92 c. : Tabn. — Pexum nocryna: 1o noamnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=575036 (natra  oOpamieHus: 01.09.2020). -
bubnuorp.: c. 83. — ISBN 978-5-7782-3345-4. — TekcrT : 3JIeKTPOHHBIH.

V.IIEPEYEHB PECYPCOB MTH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«MHTEPHET», HEOBXOJIUMBIX JJI51 OCBOEHUA JUCIHUIIJIMHbI

Ne Ccblika Ha HanmenoBanue pa3padoTkun
nmn UH(GOPMALMOHHBIN pecypc B JJICKTPOHHOM popMme AoctynHocts
1. HNudoypoxk: oOpazoBareabHbIN
MHTepHET-IpoeKT Poccun.
https://infourok.ru/ Bionioaer: npesenTanmm, CBOOOIHBII JOCTYTI
TECTBI, BUJCOYPOKHU U JPYTHE
MaTepuaibl o MpeaMeTaM
IIKOJIbHOW MPOTPaMMBI.
http://edu.ru/ Poccuiickoe oopazoBanme:
2. denepajbHbIi MOPTAJL. CBOOOAHBIN TOCTYIT
Bxirouaer
CCBUIKM Ha TOPTAJBI U CAUTHI
o0pa3oBaTeNbHbIX
YUPEKICHUH;
rOCy/IapCTBEHHBIC
o0Opa3oBaTellbHbIE CTaHAApTHI;
HOPMAaTUBHBIE JIOKYMEHTHI,
KaTajaor JKCKypCHH 51
00y4JaroIIUX MPOTPaMM.
3. Nudopmanuonnass cucrema
"EnuHoe OKHO JocTynma K CBOOOAHBIN JOCTYI
o0pa3oBaTe/IbHbIM
pecypcam"' MPEIOCTaBIISIET
CBOOOIHBIN TOCTYN K KaTajory
http://window.edu.ru/ 00pa30oBaTeIbHBIXUHTEPHET- §
PECYpCOB U TOJIHOTEKCTOBOM
AIIEKTPOHHOU yuebHo-
METOINYECKON ouomoreke
JUTSt o0riero u
po¢eCCHOHAIBHOTO
o0Opa3oBaHUs
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4. bubamnorexa I'ymep:
IIPEIOCTABIISAET CBOOOIHBII CB0OOAHBII AOCTYI
noctynk 5000 kHUT U cTaTei
110 TYMaHUTapHbIM HayKaM

https://www.gumer.info/

5. denepajbHbIi LEHTP
HHGpOPMALHOHHO- CB0OOAHBIIi AOCTY
00pa3oBaTe/IbHBIX PECypcoB
(®PLHOP) npenocrapisieT
JOCTYII K 3JIEKTPOHHBIM
00pa30BaTeIbHBIM pecypcam U
CepBHCaM Ul BCEX YPOBHEH U
CTyIeHel o0pa3oBaHusl.

http://fcior.edu.ru/

VI. COBPEMEHHBIE ITPO®ECCHOHAJIBHBIE BA3bI JAHHBIX
N UHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBbI

Perucrpanus uepes nro6oit

YHUBEPCUTETCKUI
KOMIIBIOTED.
DeKTpOHHO-0MOIMOTEeYHAs B nanbHelimem
I. | http//www.biblioclubry | “HETEM (9BC) HPEOCTABIIACTCA
VYHuBepcuTerckas Oubauorexa HEOTrpaHUYEHHBIN
OHJIAlH WHJVBHIYAJIbHBINA JOCTYII

13 TI000H TOYKH, B
KOTOPOW UMEETCs TOCTYTI
K cetu MHTEpHET

WwWw.garant.ru

WHudopmannoHHO-IpaBoBOii nopra CB0OOHBIH AOCTYI

Poccuiickuit ”HPOpMaIIMOHHBIHI
3. | www.elibrary.ru nopTai B 00J1aCTU HayKH, TeXHOJI0ruH, | CBOOOAHBIN 10CTyI
MEJIUIMHBI U 00pa30BaHUs

Poccuiickas KOMIIBIOTCPHAA
CITpaBOYHO-IIpaBOBas CUCTEMA

4. | www.consultant.ru CB0OOOHBIN JOCTYTI

HOpTaJ'I OTKPBITBIX JaHHBIX

5. | https://data.gov.ru/ Poceniickoii Dexepar CB0OOHBIH AOCTYI
[Topran ®enepanbHbIX
TOCY/IapCTBEHHBIX .

6. | http://fgosvo.ru/ yAap CB0OOHBIH AOCTYI

00pa3oBaTeNIbHbIX CTAaHAAPTOB
BbICIIEr0 00pa30BaHUs

denepanbHble TOCYIapCTBEHHbIE
7. | https://fgos.ru/ oOpa3oBaTelibHbIE CTaHAapTHI (110 CBOOOHBIN JOCTYTI
BCEM YPOBHSIM 00pa30oBaHUs)

VIIL. JUHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHAEMOE ITPOI'PAMMHOE
OBECIIEYEHUME
[Tpu peanu3anuu y4eOHON MUCIMILIMHBI MPUMEHSCTCS CIIEAYIOIIEe JMICH3HOHHOE W CBOOOIHO
pacrpocTpaHseMOe MPOrpaMMHOe 00eCIIeYeHHE:
- Microsoft Windows;
- Microsoft Office;
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- LibreOffice u mp.

VIII. ObOPYJAOBAHUE U TEXHUYECKHUE CPEJICTBA OBYYEHUSA, HEOBXO/JNUMBbIE
JJIAA OCYIMECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOLHECCA 1ITO JUCIUIIJIMHE

VdeOHbIe 3aHATUS MPOBOIATCS B AaYAUTOPHUSAX, YKOMIUIGKTOBAaHHBIX CHEIMAIH3UPOBAHHOM
MeOeNbi0, B TOM YHCIE CTAal[MOHAPHBIMUA WM TEPEHOCHBIMU TEXHUYECKHUMH CpPEICTBAMH OOYyUYCHUS
(IpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK).

JlabopaTropHble 3aHSATUS TPOBOMITCS B CICIHAIU3UPOBAHHBIX JIA0OPATOPHSIX, OCHAIICHHBIX
BBITSDKHBIM IIKaQOM C BOJIOW, TEXHOJIIOTHYECKOW MPUCTABKOH C TIOJBOJOM BOJBI M CBETHJIBHHKOM,
XOJOAUIBHUKOM, Ja0OpAaTOPHBIMH CTOJAMH, CTOJUKOM I BECOB, HaOOPOM J1IabOpaTOPHOW MOCYIbI,
HAa0OPOM XMMHYECKHX PEAKTHBOB.

CamocTosTenpHas paboTa MPOBOIUTCS B KaOWHETaX, OCHAMICHHBIX KOMITBIOTEPHOW TEXHUKOH C
BO3MOYKHOCTBIO TMOJAKIIOYCHUsT K ceth «MHTepHeT» W o0ecledyeHueM JOCTyla B 3JICKTPOHHYIO
MH(POPMAIMOHHO-00pa30BATENBHYIO CPEly YHHBEPCHUTETA.
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