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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

AyHHTOpHLIe 3aHATHA

JIK 113 Jb

Cam.pa0.

Pazgea 1. «OcHoOBHBIE
MOHATHUA XUMHN»

Tema 1. « OcHOBHBIE
IOHSTUSA 3aKOHBI
XUMUAY»

18

16

Tema 2. « OcCHOBHEBIE
KJIaCcChl
HEOPTraHUYECKHUX
COCIUHCHUI

15

13

Tema 3. « CtpoeHue
BEILIECTBAY

13

13

Tema 4.
«Ilepnognyeckas
CUCTEMA U CTPOCHUE
aTOMOBY

13

13

Tema 5. «Xumunueckas
CBA3b»

13

13

Tewma 6. « CkopocTb
XUMHYECKUX PEAKIUH,
OCHOBHBIE

TIOHSATHUS
TEPMOANHAMUKI

13

13

Tema 7. OKUCIUTENBHO-
BOCCTAaHOBHTEIILHEIC
peaKkuuu u
BJIEKTPOXUMHS

13,7

13,7

OK3aMCH

0,3

KOHTPOJIb

18

Hmoeo 3a 2 cemecmp

72

94,7

Pazpen 2. «Xumus
3JIEMEHTOBY

Tema 1. Dnementsr [
[III, IV rpynmnst

K

49

47

Tema 2. DnemenTsl V,
VI, VII rpynmsl

49,7

47,7

Paznen 3.
Opranuveckass XuMus

Tema 1. « OcHOBHEIE
MTOHATUS OPTaHUYECKON
XUMUN

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

Pasznea 4. BaxkuHelimme
KJIACCHI OPTaHMYEeCKUX




coeIuHEeHH

Tema 1. «AKaHbBI»

Tema 2. «AJIKEHEBI»

Tema 3. «AJIKUHBD»

W[
~ (00|00
~ (00|10

Tema 4.
«ApoMaTuyecKue
YTIIEBOAOPOBI
(apeHbl)»

5 | Tema 5. 8 8
l"anorenonpousBoaHbIE
YTIIE€BOIOPOIbI

6 | Tema 6. 7 7
Kucnoponoconep:xarue
OpraHuYecKue
COCJIMHECHHUS

7 | Tema 7.@eH0abI 8 8

8 | Tema 8. IlpocTbie 7 7
3(upsI

Tema 9 Anpaeruasl u 8 8
KETOHA.

10 | Tema 10. Kapb6oHoBbie 7 7
KUCIIOTBI U HX
ITPONU3BOJHEIC

11 | Tema 11.YraeBoasl 8 8

12 | Tema 12. 7,7 7,7
A3oTtcoaepikaiue
OpraHHYECKUE
COCJTMHEHUS

DK3aMeH

0,3

KonTtpons

9

Hmoeo 3a 3 cemecmp

108

A

£ N

90,7

Hmozo

216 6

185,4

I1I. OHEHOYHBIE MATEPUAJIBI /151 HPOBEJTEHU A TEKYIIEA U
MPOMEXYTOYHOU ATTECTALIUU OBYUYAIOLIIUXCSA IO AUCIHUIIJIMHE

Tekymass arrecranusi NPOBOAUTCA B (opMe KOHTPOIBHOH paboThl (B TPAAUIIMOHHOW WM
TecToBol (hopme), pedepara.

TunoBoiit BApMAaHT KOHTPOJILHOM PadoThI

B tpapunmonno#t dopme:

Bapuant Ne 1

1.JIns BBIMOJIHEHUS 3aJaHUs HCIOJIb3YHUTE CIEAYIOIMMM TMepeyeHb BEIIEeCTB: HOJAUJl HaTpHs,
cynabhuT Oapus, cyibpaT aMMOHUS, COJSHAs KUCJIOTa, HUTPUT HATpHs. J[OmycTMMO HCHOJIb30BaHUE
BOJIHBIX PaCTBOPOB BEILIECTB.
W3 npennoxeHHOro nepedHs BHIOEPUTE BEIECTBA, MEKIY KOTOPHIMH BO3MOXHA OKHCIUTEIbHO-
BOCCTAHOBUTEJbHAS PEAKIIMS, U 3aITUIINTE YPaBHEHUE STON peaKIuu.
6



CocTaBbTe IEKTPOHHBIN OallaHC, YKaKUTE OKHCIUTENb U BOCCTAHOBUTEIb.

2.I1pu snexTponuse BogHOTO pactBopa HUTparta Meau (I1) momyumnu meramt. Metamn obpaboranu
KOHIEHTPUPOBAHHOW CEPHOM KHCIOTOM TIpM HArpeBaHWW. BpIAEIMBIIMICA B pe3yibTaTe ras
[IpopearupoBajg ¢ CEpPOBOAOPOJOM C OOpa3oBaHHEM IPOCTOTO BelIeCTBa. JTO BEILECTBO HArpeiud ¢
KOHIICHTPUPOBAHHBIM PaCTBOPOM TMIPOKCUAA KAJTHS.

Hanummre ypaBHEeHUs 4YETHIPEX ONMMCAHHBIX PEAKIIUI.

3. YkaxkuTe Haubosee NoIIpHyIo MoJeKyny. OOBsICHUTE, HCXOS U3 CTPOSHHS MOJICKYJI.

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

Bapuant No 2

1. Bogopoa o6sémom 3,36 i1 (H.y.) IPOITYCTHIIN NPU HarpeBaHuu Haja moporkoMm okcuaa meau(1l),
IIPU 3TOM BOJOPOJ IpopearupoBai MOJHOCTHIO. [lomydennsiid TBEPABIA ocTaTOK moMectunau B 170 T
20%-Horo pacTBOpa HUTpata cepedpa. Ompenenure MacCOBYIO JIONIIO COJNHM B MOJYy4YEeHHOM pacTtBope. B
OTBETE 3alHIIUTE YPABHEHUS DPEaKIWH, KOTOphIE YKa3aHbl B YCIOBUHM 3aJaud, W TPHUBEAUTE BCE
HE0OXO0IMMBIE BHIYUCIICHUS (YKa3bIBAUTE €IMHUIIBI U3MEPEHUSI HCKOMBIX (PU3UYECKUX BETUYHH).

2. TloaroroBpre nabopaTopHOE O00OpYAOBaHHE, HEOOXOAMMOE ISl MPOBEICHHS SKCIIEPHMEHTA.
[IpoBenuTe XUMHUYECKHE PEAKIMH MEXAY TUIPOKCUIOM IIMHKA M BHIODAHHBIMU BEIIECTBAMH B
COOTBETCTBHH C COCTAaBJIICHHBIMH YPAaBHEHUSIMH PEaKIMH, COOJIFOJasi MpaBHiIa TEXHUKH OE30MacHOCTH,
MpHUBEAEHHBIE B MHCTPYKUUHU K 3afaHuio. ONUIINTE U3MEHEHUs, TPOUCXOISIINE C BEIECTBAMHU B XOJI€
IIPOBEACHHBIX PEAKLIU.

Jlan mopomkooOpa3Hblii TUAPOKCU] IIMHKA, a Takke Ha0Op CIEOYIOIIMX PEaKTHBOB: BOJHBIC
pacTBOpPbI TUAPOKCHIA HATPHS, HATpATa Kalus, CyiabpaTa HaTpUs, COJISHONH KHUCIOTHI U areraTta

HaTpusl.
3. B xakoii MOJIeKyJie UMEETCsI HOHHBIW TUTI CBS3U?
1)HC1; 2)NH3: 3) NaCl; 4) H3BO03.

B TectoBoit dhopme:

1. I3 npea/10KeHHOro MepevyHs BbIGepuTe ABA COeIHHEHHS, B KOTOPBIX PUCYTCTBYET
HOHHAS XHMHYECKAS CBSI3b.
a) Ca(ClO2),
6) H CIO;
B)NH4Cl
r) HCIO4
1) CLO7

2. JIisi BHINOJTHEHUSI 32JaHUsI UCTIOJIb3YiiTe CJeAYIOUMA PSI/i XUMHUYECKUX YJIEMEHTOB:
a) Li

0) P

B)B

r) Cu

nN

OTBETOM B 3aJIaHUH SIBJISIETCS TIOCIICIOBATEIHLHOCTD MUQP, MO KOTOPHIMH YKa3aHbl XUMHYECKUE
3JIEMEHTHI B JAHHOM PSAY.

N3 yka3zaHHBIX B psITy XUMHYECKUX 3JIEMEHTOB BEIOCPUTE TPH AJIEMEHTa, KoTopbhie B [leprnoandeckoit
cucTeMe XuMuuyeckux aeMeHToB [[.M. MeHneneeBa HaxoasATCa B OTHOM MEPUOJIE.

Pacnionoxxute BEIOpaHHBIC AIIEMEHTHI B MOPSIAKE YMEHBIIICHUS UX aTOMHOTO pajinyca.

3anumuTe HoOMepa BRIOPAHHBIX AJIEMEHTOB B HY)KHOW TIOCTIEIOBATEIIBHOCTH.



3. JlaH psii XUMHYECKHUX 3JICMEHTOB:
a)O
0)S
B)Ne
r) Se
n) Mg
Bri6epute aBa 31€MEHTa, KOTOPBIE B COEIMHEHUAX MOT'YT UMETh BaJIEHTHOCTh V.

4. N3 npe1Ji0:keHHOT0 NMepeYHs BbI0epPUTe IBA BENIECTBA, ¢ KAXKIBIM U3 KOTOPBIX
B3anMMO/IeliCTBYeT BOJOPO/I.

a) a30T

0) TUIPOKCHU HATPHUS

B) okcup xene3a(lll)

T) XJIOPU]I KaJIbIHs

1) cepHas kucinota (p-p)

5.0npenenure, aTOMbI KAKHX M3 YKa3aHHBIX B PS/Iy 3J1eMEHTOB B OCHOBHOM COCTOSTHUM
HMeI0T OJJHHAKOBOE YHCJI0 HeCIAPEHHBIX 3J1eKTPOHOB.

a) Si

6) P

B) Mg

r)F

n) Br

6. U3 npenJio:keHHOT0 MepevyHsl BbI0epuTe 1Ba BelleCTBa, KOTOPbIe B3aMMO/IeCTBYIOT €
¢ochopom.

a) BOJIOPOJT

0) TUAPOKCHUT KaIHs

B) Hon

T') XJIOPUJ HATPUS

1) propun xamus

7. Bblﬁepl/lTe ABAa BbBICKA3bIBAHUH, B KOTOPLIX TOBOPUTCHA 0 HATPUHU KAK 0 XUMHUYIECCKOM
3JICMEHTE.

a) Hatpuii Xopo110 mpoBOIUT TEILIO.

0) M3BecTHBI IECTh paJMOAKTUBHBIX U30TOMIOB HATPHUSL.

B) Hatpuii BXOIuT B cOCTaB rajaura.

r) C nomol1po aManbraMbl HaTpHsI MOXKHO ONPEAETIUTh COJEpKaHUE BIIard B mpode
OpPraHUYECKOIO BEIECTBA.

n) [Ipu okucneHun HaTpHUs B CyXOM BO3yXe 00pa3yeTrcsi IepeKUCh.

8. BemectBa, popmyisbl koTopbix — ZnO u Na:SO4 , ABJIAKOTCA COOTBETCTBEHHO
a) aM(OTEPHBIM OKCHUIOM U COJIBIO

0) OCHOBHBIM OKCHJIOM U KHCJIOTOM

B) OCHOBHBIM OKCHUJAOM U OCHOBAHUEM

) aM(pOTEPHBIM THIPOKCHUIOM U COJIBIO

9.C yrjiepoaoM npH onpeaeaéHHbIX YCJIOBUIAX MOKET PearupoBaTh
a) okcu xeneza(Ill)
0) TUAPOKCHT HATPUS



B) COJISIHAsI KUCJIOTa
') MElb

10.ITpu3HaKoM NPOTEeKAHUSA XMMUYECKON peaKkIun MeK1y PAaCTBOPAMHU HUTpaTa cepedpa u
XJI0OpU/IA KAJBIUSA SABJIAETCSA
a) BbIJICNICHUE Ta3a
0) oOpa3oBaHue OcaaKa
B) pacTBOpPEHUE OCaIKa
I') MOsIBJICHUE 3amaxa

11.Bbi0epuTe 1Ba NPABWIbHBIX YTBEP:KIECHHUS O JJINHAX KOBAJEHTHBIX CBsI3eil.
a) Jlmuna cBs3u F-F 6omabie amunel cBszu H - H

0) Jdnuna csizu C = C Gosnbie qiuHb! cBsizu C- C

B) Jlmuna cBsizu C=C  paHa munHe cBsizu C =C

r) lnuna cBsa3u O - O6osnbie anuHsel cBa3u O = O

n) Jnuna cBs3u F - F Gonbiie nouabl csizu | - 1.

12. Jlan psaa XMuMHUYECKHUX 3JIEMEHTOB:
a)H

0) Na

B)Ba

r)N

1) K

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

13.YcranoBuTe cOOTBETCTBHE MekKAY (POPMYJI0i BeliecTBa M KJIACCOM/TPyNION, K
KOTOpPOMY(-0ii) 3TO BelIeCTBO MPUHANJIEKUT: K KaxKI0H MO3MLMU, 0003HAYEHHO OYKBOW,
noadepuTe COOTBETCTBYIOIIYIO NO3MIHMIO, 0003HAYCHHYI0 HU(POI.

a) NH4sHCO3 1. conu cpennue
0) KF 2. OKCHJbI KUCJIOTHBIE
B) NO 3. OKCHJIBI HECOJIE00pa3yroIne

4. CONMU KUCIIBIE

14.B oaHy 13 NPpOOMPOK € 0CAAKOM I'HAPOKCHIA AJTIOMUHHUSA 100aBHJIH CHIBHYIO
KHCJI0Ty X, a B APYIYI0 — pacTBOp BemecTBa Y. B pesyabtare B ka0l U3 npoOUpoOK HAOIHOIATIH
pacTBOpeHHEe 0CaIKA.

W3 npennoskeHHOTo MmepedHs BEIOepUTE BemecTBa X U Y, KOTOPbIE MOTYT BCTYIIaTh B OMMCAHHBIC
peaxkuuu.

a) OpOMOBOIOPOIHAS KHCIIOTA

0) ruapocynbpua HaTpUs

B) CEPOBOJIOPOIHASL KHCIIOTA

T') TUAPOKCHT KaJHs

1) TUpaT aMMHUaKa
3anuimTe MoCaea0BaTeIbHOCTh U(P, COOTBETCTBYIOMMX OykBaM Xu Y



15. K 200 r 8%-Horo pacrsopa x;jiopuaa Harpus no6asuiu 80 r soabl. Berunciaure
MAacCCOBYIO 10110 COJIM (B IPOLIEHTaX) B o0pa3oBaBuieMcs pacTreope. OTBer: % (Banuummure
YHCJI0 ¢ TOYHOCTBIO 10 JeCAThIX.)

16.13 npen10:keHHOT0 NepeyHs BellecTB (AMMHUAK, CyJab(aT HMHKA, THAPOKCH/I KAJIUS,
KapOoOHAT MarHusl, HOHI KAaJHsl, MePOKCH BOIOPOa, 10MYCTHMO HCIO0JIb30BaHHEe BOHbBIX
PacTBOPOB 3THX BellleCTB) BbIOEPHUTE CHJIbHOE OCHOBAHNE U BElIeCTBO, KOTOPOE BCTYNAET € 3 TUM
CIJIbHBIM OCHOBAHHEM B peaKI[HI0 HOHHOT0 00MeHa. 3anuIuTe MOJIEKYJISIPHOE, TI0JTHOEe U
COKpAaIIEHHOE HOHHOE YPABHEHNSI PEAKIIUH € y4aCTHEeM BbIOPAHHBIX BEelIECTB.

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 PPOii.
®OPMVIJIA 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(PPOI.

BO3JENCTBUE HA CUCTEMY
A) nob6asneHue KaTanuzaropa
b) no6asnenue kuciopoaa
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 SBISIETCS HEOAHOPOAHON 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 pedb?
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OTPAXKACTCA B 3aKOHC COXpPAHCHUSA MACCHI, KOTOpBIfI 3aKJII049acTCd B CIICAYIOIICM!
MacCa BEIIECTB, BCTYIIMBIINX B XHMHUUYCCKYHO PCaKOHWIO, pPaBHA MacCC€ BCEX IIPOAYKTOB pPCaKIHH.
BCH_IGCTBa HC UCUC3AI0T U HC BO3HUKAKOT M3 HHUYCTO, a4 IMPOUCXOAUT XUMHUYCCKOC NPCBPALICHUC. 3akoH
SIBIISICTCS OCHOBOM IIpH COCTABJICHUH XUMHWYCCKUX peaKHI/Iﬁ 1 KOJIMYCCTBCHHBIX paCy€TOB B XUMUH.

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 CTAHOBJICHUM U Pa3BUTUU MUPOBOM OpraHM4eCcKoOn
XUMHH.

5. CoBpeMeHHbIE NPECTABIECHUS O TEOPUN XUMHUYECKOTO CTPOCHHUS.

6. DKOJIOTMYECKHE ACIIEKTHI UCIIOIb30BaHMS YIIIEBOJAOPOIHOTO ChIPBS.

7. DKOHOMHUYECKHE aCIEKThl MEKIYHAPOJHOTO COTPYAHUYECTBA 10 UCIIOIb30BAHUIO
YIJI€BOJIOPOJIHOIO CBIPBSI.

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

10. Yri1eBo10poIHOE TOIIIIMBO, €r0 BUIBI U Ha3HAUYCHHE.

11. CuHTeTHUYeCKHE KaydyKU: UCTOPUS, MHOT0OOpa3ue 1 NMepCreKTUBBL.

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

14. YrieBoapl ¥ UX POJIb B AKUBOU IPUPOJIE.

15. CtpoeHnue riaroKo3bl: HICTOPHS pa3BUTHUS IIPEJICTABICHUNA U COBPEMEHHBIE BO33PEHUS.
16. Pazputue caxapHoii IpoMBbILIUIEHHOCTH B Poccum.

17. Ponb yrieBoioB B Moeit Oyayiei npodeccnoHaaIbHON 1eATeIbHOCTH.

18. Mertanoun: xemoduaus 1 xeMopoOusi.

19. Dranon: Benuyaiiniee 6J1aro U CTpaIIHoE 3J70.

20. AKOroJu3M U ero NpopuIaKTHKA.

21. MHoOroaroMHble CIUPTHI U MOs Oy aymiasi MpoecCHOHaIbHAs 1€ TeNbHOCTb.

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

23. MypaBbpuHas KUCJIOTa B IPUPOJIE, HAYKE U MPOU3BOJICTBE.

24. Uctopus ykcyca.

25. Cnoxuble 3¢upbl U UX 3HAYEHHUE B IPUPOJIE, OBITY U POU3BOCTBE.

26. )Kupsbl Kak IPOAYKT MUTAHUSA U XUMUYECKOE CBIPBE.

27. 3ameHa )KMpPOB B TEXHUKE HETHILEBBIM ChIPHEM.

28. HexBarka mpoA0BOJILCTBHS Kak I1100aabHast MpodiemMa 4eoBeyecTBa U IyTH ee
pelIeHus.

29. Mbna: nmpouuioe, HacTosIiee, OyayIee.

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

32. AMMHaK 1 aMUHBI — OECKUCTIOPOIHBIE OCHOBAHUS.

33. AHMJIMHOBBIE KPACUTEIU: UCTOPHS, TIPOU3BOJICTBO, IEPCIIEKTUBA.

34. AMUHOKHCIIOTHI — aM()OTEpHBIE OPTaHUYECKHE COSTUHCHUS.

35. AMUHOKHCIIOTBI — «KUPITUYAKI» OCIKOBBIX MOJIEKYIL.

36. CuHTeTHYECKHE BOJIOKHA HA AMUHOKHCIIOTHOM OCHOBE.

37. «0Ku3Hb 3T0 CrI0CcO0 CyIIeCTBOBAaHUS OCIKOBBIX TEI...»

38. CTpyKTyphI O€IKa 1 €ro IeCTPYKTYPUPOBAHHUE.

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 OHOJ0THUS HYKJICHHOBBIX KUCIIOT.

43. CoBpeMEHHBIC METO/IbI 00€33apaKUBAHMS 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 — 4eTBEpPTOE COCTOSIHUE BEUIECTBA.

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

49. OxpanHa oKpyKarouen cpesibl OT XMMUYECKOT0 3arpsi3HEHUS.

50. KonnyecTBeHHbIE XapaKTEPUCTUKU 3arpsI3HEHUS OKPYKaIOLEH CPEbl.

[TpomexxyrouHasi arrectanus OOy4YaroIIMXCS OCYIIECTBIAETCS B (opMme 3adera, SK3aMeHa C
UCIOJIb30BAaHUEM CJIEAYIOIIMX OILICHOYHBIX MAaTEpHAliOB: 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 MOJIEKYJIIpHAs MAacChl. 3aKOH COXPAHEHHUS MAaCChLEro 3HAY€HHE B XUMHUMU.
Moub — equHUIIA KOJIMYECTBa BemecTBa. MomsipHas Macca. 3aKkOHABOTaIpO ¥ MOJISIPHBIN 00BEM Ta30B.
3.Xumnueckuii snemeHT. IIpocToe BemecTBO, CIIOKHOE BEIIECTBO. 3HAKW XMMHUYECKHUXDJIEMEHTOB,
XUMHUYECKUE (POPMYIIBIL.

4.CtpoeHue atoma, COCTaB aTOMHBIX siep, u30Tonbl. CTpOeHHE 3IEKTPOHHBIX 000JI0YEKaTOMOB Ha
npuMepe 31eMeHTOB 1, 2, 3 u 4-ro nepruoioB NepUOJIUIECKON CUCTEMBI. DJIEKTPOHHbBIE (POPMYIIBI aTOMOB
1 M1OHOB. OCHOBHOE U BO30YX/I€HHOE COCTOSHUSI.

5.Ilepnoguueckuil 3akoH W mnepuoauueckas cucrema siemeHTtoB J[.M. Menneneesa.CoBpeMeHHas
¢bopMyIMpOBKa MEPUOAMYECKOrO 3aKOHA. 3HAUYEHUE MEepPUOANYEcKOro 3akoHa.bombpime u Manble
nepuosl. ['pynnbl U moArpynnsl. 3aBUCHMOCTh CBOMCTB 3JIEMEHTOB OTIOJIOKEHUS B NMEPUOIUYECKON
CHCTEME.

6. TUNBIXMMUYECKUXCBSI3€H: KOBaNIeHTHAs (OIS pHASIMHETIONSIPHAs ), HOHHAS, BOJIOPOAHASL, METaJUIMYecKasl.
CrniocoObl 00pa3oBaHUSl M XapaKTEPUCTUKM KOBaJIeHTHOH cBs3u.IIpuMepbl coenuHeHH cO CBS3IMU
Pa3HbIX TUNOB. BaleHTHOCTH U cTeNeHb OKUCIIEHUS. TUIBIKPUCTAIIIMYECKUX PELIETOK.

7. Knaccupukanuss XUMUYECKUX PEAaKIMd: PEeaKkIUu COEAMHEHUS, pa3IoKEHHUs, 3aMeLIeHUAN OOMEHa;
9K30 - ¥ SHAOTEPMHUECKUE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

8.CKOpoCTh XMMMUYECKUX peakuuil. 3aBUCUMOCTb CKOPOCTH OT IPHUPOJBl PEArupyrOLINXBELIECTB,
KOHIIEHTpauuu, TemnepaTypsl. Karanuz wu kartamuzartopbl. OOpaTUMOCTh  XUMHYECKHXPEAKIIHIL.
XUMHUYECKOe PaBHOBECHE U YCIOBUS ero cMenieHus. Temnosbie 3¢ (heKThl XUMUYECKHXPEAKIIUH.
9.PactBopbl. PacTBOpMMOCTE BemiecTB. 3aBUCHMOCTh PACTBOPUMOCTH BEIIECTB OT HXIPHUPOABI, OT
TEMIIEPATYPHI u JTaBJICHHUS. TenoBele 3P PeKThI pu pacTBOPEHUH.
BripaykeHueKoHIIEHTpauupacTBOPOB(MACcCOBAsA10JIIPACTBOPEHHOTOBEILIECTBA, MO PHASIKOHIICHTPALIHS ).
3Ha4yeHue pacTBOPOB B TEXHHUKE, CEIbCKOM XO03SICTBE, OBITY.
10.2nexkTponutrnaeckasaucconuaius.Crenenapancconuanui. CUiIbHbIE W ClIa0ble dJICKTPOIUTHI. MOHHBIE
ypaBHEHHs peakiuil. CBONCTBAa KHUCIOT, OCHOBAaHHUN M COJIEH B CBETE€ TEOPUHU DIEKTPOIUTHUECKOMN
muccormauu. AMdorepHbie cBoiicTBa Boabl.MloHHOE Tpom3BeneHHE BOJbI. BOAOpOmHBIN IMOKa3aTenb.
Ilxana pH. KnucnoTHo-0CHOBHBIE UHAUKATOPBI.

11.0KucnUTENBHO-BOCCTAHOBUTEIBHBIE

peakimu. OnpeaeneHuecTeXHOMETPUIECKUXK03 () (PUITMEHTOBBYPaBHEHUX OKUCITUTEIIBHO-
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BOCCTAHOBUTEIIbHBIXPEAKIUHA(METOT 3JEKTPOHHOTO WM HOHHO-3JEKTPOHHOro OanaHca). DJIEeKTpPOIu3
BOJIHBIX PACTBOPOB MPACILIaBOB AIEKTPOJIUTOB. [Ipoliecchl, mpoTekaromue y KaToa u aHoa.

12. Okcuppl, knaccuduranus okcuaoB. CriocoObl MoTyueHre U CBOWCTBA OKCH/IOB.

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, kiaccudukanusa, HoMeHKIaTypa. CrnocoObl MOIydeHHUs, XMMHUYECKHUECBONCTBA U
npuMeHeHue. ['uaponns coneit. Kpucramioruaparsl.

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

17.I'anorensl, ux oOmias xapakTepuctuka. CoelnHEHHUs TajJOreHOB B IpPHUpOJE, UX IpUMeHeHue.XJop,
ero ¢usnveckue M XuMmu4yeckwe cBoiictBa.llpumenenue xiopa. XJIOpPOBOAOPOX, €ro MOJy4YEeHHE,
coiictBa. CossiHast (XJIOPOBOJOPOHAS) KHCIIOTA U ee conn. Kucmopomocoaepkalinue coeTuHEeHUs XIIopa.
18.00mas xapakTepUCTUKa 3JIEMEHTOB IUIaBHOM moArpymnnsl VI rpynmnel nepuoauyecKoil CHUCTEMBI.
Kucnopon, ero ¢usnueckue u XuMu4yeckue cBoicTBa. AjsuioTponus. [lomydenuwe kuciopoaa B
nabopaToOpuH U B MPOMBIIIUIEHHOCTH. POk Kucinopoia B mpupoie M MpUMEHEHHE B TEXHUKE.

19.Boxa. Ctpoenue MomneKkyibl BoJbl. PU3NYECKUE U XUMUYECKHE CBONCTBA BOJIBI.

20.Cepa, ee pusndeckue U XUMAYECKUE cBOMcTBA. CepHas KHCIIOTa, €€ CBOMCTBA MXUMHUYECKAE OCHOBBI
MIPOU3BOJICTBA KOHTAKTHBIM CIIOCOOOM.

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

1.Teopusi XUMHUECKOTO CTPOEHMsI OpraHudeckux coequHeHuii A. M. ByrnepoBa. 3aBucHUMOCTb CBOMCTB
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 YTIE€BOI0POIAOB (AIKAaHOB), MX JIEKTPOHHOE U

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

¢dbuznveckue u XumMruieckue cBoiictra. [Ipumenenue B rexuuke. [IpeaenbHpie yriaeBog0pOabl B TPUPOJIE.
3.2TUneHoBbBIE 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, cTeNneHb nommepusauu. [onustunen. [lonuBununxnopun. [TouaTre o TMEeHOBBIX
yriaeBojopoaax. [IpupoaHsiii kaydyk, €ro CTpoeHHE U cBOMCcTBa. CUHTETUYECKHM KaydyK.

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

alleTUiIeHa KapOUIHBIM CIIOCOOOM, M3 ME€TaHa, XMMUYECKHE CBOUCTBA, TPUMEHEHHE.

6.beH3on, ero nHNEKTpPOHHOE CTpOEHHE, XHMMHUYecKHe CBoicTBa. [IpoMbllieHHOE TOMyYyeHue Hu
npuMeHeHHue 6eH3ona. [IoHsaTHe 0 B3aMMHOM BIMSIHUM aTOMOB Ha IPUMeEpE TOJyoIa.

7.11pupoaHble HCTOYHUKH YTIIEBOJOPOAOB: HE(Th, IPUPOIHBIN U MOMYTHBIA HEPTIHBIE

rassl, yroise. [leperonka Hepti. KpekuHr HedTenpoayKToB.

8.Criupthl. CTpo€HHE U XUMUYECKHE CBOMCTBA OJTHOATOMHBIX CIUPTOB. [[pOMBIIIITIEHHBIH

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

CBOWCTB TJIMIIEPUHA.

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

(eHOJIOB B COMOCTABIIEHUH CO CBOMcTBamMu criupToB. [Ipumenenue dpenona.

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

CBOWCTBAa KapOOHOBBIX KHUCJIOT. BimsHue KapOOKCHIBHOM TIpynmbl Ha XHMHYECKHE CBOMCTBA
YIIIEBOAOPOAHOTO pajvKaia. [ TaBHbIE MPEeICTaBUTEIN OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: MypaBbUHAs
(ee 0cOOCHHOCTH), YKCYCHAs!, CTEApUHOBAsI, OJICMHOBAsI, OCH30ITHASI.

12.Cnoxxnbie 3uphl, UX CTPOCHHUE, MOTyUYSCHHE PeaKknei 3TepudruKanum, XHMAIeCKIe

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

nepepadoTKa.

13.YraeBonpbl. I'110K034a, €€ CTpOCHUE, XMMUYECKUE CBOMCTBA, POJIb B pupoie. Ppykrosa.

Caxapo3a, MaJIbT03a, JIakT03a. [ ' maponu3 aucaxapuios.

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

TeXHUUYECKoe npuMeHeHue. Hurpouesmtoinosa, aleTaTHbIN IEIK.

15.AMHHBI KaK OpraHUYECKHNE OCHOBAHUS, UX PEAKIIUU C BOJIOH U KUCIOTaMHU. AHWINH.

[Tonyuenue anuinHa u3 HUTpooOeHsona (peakuus H.H. 3ununa).

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

KarpoH. AJb(a aMUHOKHUCIIOTHI KaK CTPYKTYPHBIEC €MHUIBI OCTTKOB. XUMHUYECKUI CHHTE3

nenTuoB u 0enkoB. CTpoeHue u OuoIoruyeckas pojb OEJIKOB.

17.HykenHoBBIE KUCIIOTHI. A30THCThIE OCHOBaHMs. Prbo3a u ae3okcupubosa, Kak

cocrtaBuble yactu JJHK u PHK.

18.001mas xapakTepucTUKa 3JIEMEHTOB IJIaBHOM HNOArpyNIbl V IpymIbl NEPUOJUUECKON cUcTeMBl. A30T,
ero (usnueckue M XHMMHUYECKHE CBOMCTBA. AMMMAK, €ro NPOMBIIUICHHBIH CHHTE3, (U3NYECKHE U
xuMmuueckne cBorcTBa. Coau aMMOHHMS. A30THAs KHCIOTa. XHMUYECKHE OCOOCHHOCTH a30THOM,
Kuca0Thl. ConM a30THOM KMCIOThL. A30THBIE YJ00pEHUS.

19.®ocdop, ero amnorpomubie Gopmbl, (uzndeckne u XxuMudeckue cpoiictBa. Okcup ¢docdopa (V),
dochopnas kucnora u ee conu. ochopHbie y1oOpeHHsL.

20.0061mas xapakTeprCcTHKa 3JIEMEHTOB TJIaBHOM noArpynisl [V rpymnmsl nepuoanyeckoi

CHCTEMBI. YTJIEpPOJ, €ro aJUIOTPOIHbIe (hopMbl. XUMUYECKHE CBOHCTBA yriaepoaa. OKCHUIbI

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

21.Kpemuuii, ero gusnueckue u xuMmudeckue cBoiictBa. Oxcuna kpemuus (IV) u kpemHueBast KUCIoTa.
CoennHeHns KpeMHUS B IPUPOJIE, UX HCIIOIb30BAaHUE B TEXHUKE.

22 Meranibl, UX TMOJIOKEHHE B TMEPUOJUUECKON cucTeMe, (U3MYecKHe M XHUMHUYEeCKHe CBOWCTBA.
Mertannbl ¥ craBbl B TeXHHKe. OCHOBHbBIE CIIOCOOBI MOJIYYEHUS METAIJIOB. DJIEKTPOXUMHUYECKUH Psifl
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 mnonarpynnsl Il rpymnmel mepuoanyeckol CHCTEMBI.
Kanbuuit, ero coequnenus B npupojie. 2KecTkocTh BOJbI M CIIOCOOBI €€ YCTpaHEHHS.

25.AMOMUHUH, XapaKTepUCTHKA JIEMEHTA U €r0 COCIMHEHHU Ha OCHOBE TOJIOKEHHUSI B TIEPUOINUECKOMN
CHCTEME U CTPOEHHUs aToMa. AM(POTEPHOCTh OKCHA U THAPOKCcH A amtoMUHN. COeTMHEHUs aIFOMUHUS B
MIPUPOJIE, ETO POJIb B TEXHHKE.

26.XKene3o0, ero okcuAbl M THIPOKCHJIBI, 3aBUCUMOCTb HX CBOWCTB OT CTENEHU OKHUCIICHHS IXKele3a.
XUMUYECKHE peaklliy, Ha KOTOPBIX OCHOBAHO MPOM3BOJCTBO YyryHa W cTaiu. Ponb kenmeza U ero
CIUIaBOB B TEXHHMKE. XpOM, MapraHel, CBOWCTBA UX COCAUHEHMH C Pa3IMYHOM CTENEHBIO OKUCIICHUS.
Kpatkas xapakrepucTuka cBOWCTB MeH, LIMHKA, cepedpa U UX COeTUHEHUI.

IV.IIEPEYEHD JUTEPATYPBI, HEOBXOJUMOM JIJIsI OCBOEHUA JTUCIIUTLIAHBI

5.1. OcHoBHas JuTEpaTypa
1.BoctpukoBa, H.M. Xumwus: yueOnoe mocobue / H.M. Boctpukona, I'.A.Koponesa; Cubupckuit
®denepanbublii yHUBEepcuTeT. — KpacHosipck : COY, 2016. — 136 c.: ni., Tada., cxem. — Pexxum gocryna:
no moxmucke. —  URL: http://biblioclub.ru/index.php?page=book&id=497755 (natra  oOparieHus:
01.09.2024). — bu6auorp.: c. 130. — ISBN 978-5-7638-3510-6. — TekcT: 37E€KTPOHHBIMN.
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2.PemetnukoBa, E.A. Xumus: yueGHOE 1ocoOue JijIsi MHOCTPAHHBIX CTYACHTOB €CTECTBEHHOHAYYHOTO U
MEINKO-OMOJIOTUYECKOTO ~ HAIMpPaBJICHHUS  IMOATOTOBUTENBHOrO  otrheneHus  ODY: [16+]  /
E.A. PemernukoBa, O.B. [ls610; ®DenepanbHOe TOCYIapCTBEHHOEC aBTOHOMHOE O00pa30BaTEIbHOE

yupexxaeHue Beicuiero oOpaszoBanus «HOkHbIM QenepanbHblil  yHUBepcuTeT». — PocTtoB-Ha-JloHy;
Taranpor: HOxubpiii ¢Genepanbubiii yauBepcuteT, 2019. — Y. 2. — 117 c.: wi. — Pexxum gocryna: mo
TIOJIITUCKE. — URL.: http://biblioclub.ru/index.php?page=book&id=577956 (mata oOpareHus:

01.09.2024). — bu6muorp.: c. 112. — ISBN 978-5-9275-3172-1. — TeKkcT : 371CKTPOHHBIH.

5.2. lonoiHUTEIbHAS JIUTEPATypa
1. IlleBnunpma JI.B. Xumus: yueOHoe mocobue: [12+] / JLB. lleBHunbiHa, A.M. AnapHes;
HoBocubupckuii rocynapcTBEHHBIM TeXHUYEeCKHU yHuBepcuteT. — HoBocuOupck: HoBocuOupckwmii
roCy/lapCTBEHHbIN TeXHUYECKUI yHuBepcutet, 2017. — 92 c.: Tabn. — PexxuM gocryna: no noamnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=575036 (natra  oOpamieHus: 01.09.2024). -
bubnuorp.: c. 83. — ISBN 978-5-7782-3345-4. — Tekcrt : 3JIeKTPOHHBIH.

V.IIEPEYEHB PECYPCOB MTH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«MHTEPHET», HEOBXOJUMBIX JJIs1 OCBOEHUA JUCIIUIIJIMHbI

Ne Ccblika Ha HanmenoBanue pa3padoTkun
nmn UH(GOPMALMOHHBIN pecypc B JJICKTPOHHOM popMme AoctynHocts
1. HNudoypoxk: oOpazoBareabHbIN
MHTepHET-IpoeKT Poccun.
https://infourok.ru/ Bionioaer: npesenranmm, CBOOOIHBII JOCTYTI
TECTBI, BUJCOYPOKHU U IPyTHUE
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 ouoImoreke
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

WHdpopmannoHHO-IpaBOBOI mopTan 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 TEXHUYECKUE CPEJICTBA OBYYEHUSA, HEOBXO/JNUMBbIE
JJIAA OCYIMECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOLHECCA 1ITO JUCIUIIJIMHE

VdeOHbIe 3aHATUS MPOBOIATCS B AaYAUTOPHUSAX, YKOMIUIGKTOBAaHHBIX CHEIMAIH3UPOBAHHOM
MeOeNbl0, B TOM YHCJIE CTAl[MOHAPHBIMA WM TEPEHOCHBIMH TEXHUYECKUMH CPEICTBAMHU OOYUYCHHS
(IpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK).

JlabopaTropHble 3aHSATUS TPOBOMITCS B CICIHAIU3UPOBAHHBIX JIA0OPATOPHSIX, OCHAIICHHBIX
BBITSDKHBIM IIKaQOM C BOJIOW, TEXHOJIIOTHYECKOW MPUCTABKOH C TIOJBOJOM BOJBI M CBETHJIBHHKOM,
XOJOAUIBHUKOM, JaO0OpaTOPHBIMHU CTOJAMH, CTOJMKOM JUIi BECOB, HaOOpPOM JIaOOpaTOPHOW MOCYIHI,
HAa0OPOM XMMHYECKHX PEAKTHBOB.

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