EJIELIKUU TOCYJAPCTBEHHbBI YHUBEPCUTET um. U.A. BYHUHA
«YTBEPXIAKO»

A ArpoOHOTEXHOJIOTHI 1

/ ly6xun C.JO. /

PABOYASA ITPOT'PAMMA JIUCIIAIIJIMHBI
b1.0.04.05 Xumusa

Hanpasaenue noaroroBku: 35.03.07 TexHomorust mpon3BOJICTBA U TIEPEPaOOTKH
CEJIbCKOXO3SIMCTBEHHOU MPOTYKIIUU

HanpagiieHHOCTH (IPO(HIIB): arpo-NHUILIEBBIE TEXHOIOTUU

KBanudukanusa (crenenn): 6akaiasp

®opma 00y4YeHHUs: OUHAs

HNucTutyT: arpoOMOTEXHOJIOTUN U TEXHUYECKUX CUCTEM

Kadenpa: xumuko-6M0I0rHYecKux AUCLMILIUH U (hapMaKOoJIOTun

o4yHadA popMa | OYHO-320YHASA 3a04Has
¢popma ¢popma
Kypc 1
Cemectp/TpumMecTp 1,2
Jlekuun 72
JlabopaTopHbie 3aHATHS 90
IIpakTnueckue (ceMUHAPCKUE)
3aHATHA
®opMma(bl) NPOMEKYTOUHOM Ixzamen-0,6
arrecTanum
KonTpoJsb 18
CamocrosiTesibHas padoTa 107.,4

Bcero yacon: 288

TpynoemkocTb: 8 3aUeTHBIX eIMHMIL.
Pa3zpaboTtunk(u) paboueii mporpamMMmsi;
Crapiuii npenoaBareb Moprauesa H.B.



I. OPTAHU3ALIMOHHO-METOJUYECKUI PA3JIEI

Heab n3ydyeHuss TUCHUNIMHBE: GOPMUPOBAHUE OOIIETO MPEICTABICHHS O XUMHH, XUMHUECKUX
SIBJIIGHUSIX, POJIK U MECTE€ XMUMHUU B COBPEMEHHOM 00I1I€CTBE, 03HAKOMJICHHE C OOLIUMHU U MPUHIUITHATIBHO
BA)KHBIMHU 3aKOHOMEPHOCTSMH MPOTEKAHUS MPOLIECCOB B XUMUYECKUX CUCTEMaX, B YCTAHOBJICHUU CBS3EH
MEXJ1y COCTaBOM, CTPOCHHUEM U CBOWCTBAMHU BEIIECTB.

3axauu u3ydeHust AUCHUTIIHHBI:

- chopMupoOBaThCA HAaBBIKK pabOTHl B XUMUYECKOH J1abopaTopuu, paboThl ¢ XUMUYECKON TOCYI0H
U PEaKTUBAMU;

- IOATOTOBKA K MCIIOJIb30BAHUIO CHCTEMATU3UPOBAHHBIX TEOPETHUECKUX M MPAKTUUECKUX 3HAHUN
IIPU peIIeHUU MPO(ECCHOHATBHBIX 337134,

- chopMupoBaTh 3HAHUS MO XMMHUU KaK OJHON M3 (hyHIAMEHTAIbHBIX 00IIe00pa3oBaTEIbHBIX
JHMCLUIIIMH €CTECTBEHHOHAYYHOTO LIUKIIA.

Mecto aucunmimubsl B crpykrype OIIOII: peanusyercs B pamkax 06a30Boi(00s3aTeIbHOMN)
yactu 6sioka b1. luciumuinael (Momynn)

IInanupyemble pe3yabTaThbl 00y4eHHs 110 AUCHMILINHE:

Kor ILianupyemsle pe3yJbTaThl
NuaukaTopbl KOMIeTeHIHH o0y4eHHUs
KOMITETeHIIH
10 JUCHMILJIHHE
OIIK-1 3Haer: 3Haer:
Crniocoben -OCHOBHbIE 3aKOHbI MAaTEMaTU4YECKHX, -3HAKM ~ XHMHYECKHX  DJIEMEHTOB,
pelaTh TUIOBBIE | €CTECTBEHHOHAYYHBIX U (bopMysIbl XMMHYECKMX BELIECTB MU
3aJ1a4uu o0uienpogecCuoOHaIbHBIX IUCHUIUIMH C ypaBHEHHS XUMUYECKHUX PEaKIIHiA;
npoeCCUOHANIbH | IPUMEHEHUEM -OMOJIOTHYECKYIO POJb XUMHUYECKUX
O eATENIbHOCTH | NH(OPMALIMOHHO-KOMMYHUKAIIHOHHBIX JJIEMEHTOB M MX COEIUHEHMI; pOJIb
Ha OCHOBE TEXHOJIOT Uil XUMHUYECKUX COeIMHEHUH B
3HaHUHI (hopMHUpOBaHUH 36MHON KOPbI
OCHOBHBIX YmMmeer: YmMmeer:
3aKOHOB -pemiaTh TUIOBBIE 3a]ja4u -aHaJIM3UpOBaTh M MCIIOJIb30BATh
MaTEMaTHYECKUX | IPO(eCcCHOHANBHOM NesATeTbHOCTH Ha npodeccuoHaIbHbIE 3HAHUS C LENbIO
, OCHOBE 3HaHUI OCHOBHBIX 3aKOHOB OpUEHTHUPOBAaHUS B  COBPEMEHHOM
€CTECTBEHHOHAY | MaTeMaTUYECKHX, UH(POPMALMOHHOM POCTPAHCTRBE;
YHBIX U €CTeCTBEHHOHAYYHBIX U MIPUMEHSTh npodeccuoHaIbHbIe
obmenpodeccno | obienpohecCHOHATBHBIX AUCIHUILIHH C 3HAaHUS U YMEHUS B peaau3aliy 3a/1aq
HaJIbHBIX pUMEHEHHEM MH(POPMaLlMOHHO- VHHOBAIIMOHHOMN o0Opa3oBaTeabHOM
JUCIUILINH C KOMMYHHKAIIMOHHBIX TEXHOJIOTHH HOJUTUKH,  COCTaBIATH  (HOPMYJIbI
IPUMEHEHHEM XUMHAYECKHX COCTUHEHUH, MPOBOIUTH
MH(OPMALIMOHHO MaTeMaTHYECKUE pacueThl;
- Bnapneer: Bnaneer:
KOMMYHHKAIIMOH | -HaBbIKAMH MO PELICHUIO TUIOBBIX 33124 -HaBbIKaMH I10 PEIICHUIO TUIIOBBIX
HBIX TEXHOJIOTHH | mpodeccHoHaIbHON 3a7a4 MpoQeCCUOHATLHON
NesITeIbHOCTH HAa OCHOBE 3HAHUM NesITeIbHOCTH Ha OCHOBE 3HAHUN
OCHOBHBIX 3aKOHOB MaT€MaTUYECKUX, OCHOBHBIX 3aKOHOB MaTE€MaTHYECKHUX,
€CTECTBEHHOHAYUYHBIX U €CTECTBEHHOHAYYHBIX U
obmenpodecCHOHATBHBIX AUCITUTUTHH o0menpodecCHOHATBHBIX TUCITUTUIHH
C IPUMEHEHUEM HH(pOPMAIIMOHHO- C TNpUMEHEHUEM WH(POPMALUOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHHA KOMMYHUKAITHOHHBIX TEXHOJIOTHIA




II. COAEP’ KAHUE U OB BEM JUCIHUIIJIMHbI
€ YKa3aHHeM KO0JIMYecTBA YacOB, BbIIeJIeHHbIX HA KOHTAKTHYIO padoTy o0y4aromuxcst
¢ mpenoaasareieM (M0 BUIaM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEIbLHYIO Pa0oTy

Ounas ¢popma o0y4eHus1

Ne
n/n

HauMenoBanue
pa3aeyioB U TeM

Bcero
4acoB

AyIMTOpHBIE 3aHATHS

JIK

113

Jb

Cam.pab.

Pa3nen 1.«OcHOBHEIE
MOHATHH XMMHUN»

Tema 1. « OcHOBHEIE
HOHATHSA 3aKOHBI
XUMHN»

19

Tema 2. « OcHOBHEBIE
KJ1acChl
HEOPraHUYECKUX
COCTUHEHUN)

19

Tema 3. « Ctpoenue
BEIIIECTBAY

19

Tema 4.
«[leproanyeckas
crcTEeMa U CTPOCHHUE
ATOMOBY

19

Tema 5. «Xumuueckas
CBSI3b)

19

Tema 6. « CkopocTh
XMMHUYECKHX PeaKiui,
OCHOBHBIC

MOHATUS
TCPMOIAVMHAMUKN

19

Tema 7. OKHUCIUTENLHO-
BOCCTAHOBUTELHBIE
peakumnu u
ANEKTPOXUMHUS

19

Pazgea 2. «Xumusa
3JIEMEHTOBY»

Tema 1. Dmementsr I,
[, IVrpynmsr

19

Tema 2. DneMenTel V,
VI, VII rpynmsl

18,7

6,7

DK3aMeH

0,3

Konmpons

Umoeo 3a 1 cemecmp

180

36

72

62,7

Pasnen 3.
Opranuveckass XuMus

Tema 1. « OcHOBHEBIE
MOHSATUS OPraHUYECKON
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[

Tewma 4.
«ApomMaTHyecKue
YTJIEBOIOPO/IBI
(apeHbl)»

RN |0 |

[SSER\ORRUSHY )

WIDN | W

NN

Tewma 5.
lManorenonpous3BoaHbIE
YIJI€BOJOPOABI

Tema 6.
Kucnopomocoaepxariiue
OpraHHYECKUE
COEIMHEHHS

Tema 7.DeH0IBI

Tema 8. IlpocTeie
3¢upsl

Tema 9 Anpaeruasl u
KEeToHa.

10

Tewma 10. KapO6oHoBbIE
KHCIIOTHI ¥ UX
MIPOU3BOJIHBIE

11

Tema 11.Yrnesoanl

12

Tewma 12.
A3oTtcoaepikaiue
OpraHHYECKUE
COETMHEHUS

7,7

1,7

Koncynpranus

OK3aMeH

0,3

KoHTpob

Hmoeo 3a 2 cemecmp

108

36

36

26,7

Hmozo

288

72

108

89,4




OuHo-3204Has popma 00y4eHUsI He peauzyemcs
3aounas popma o0yueHMs1 He peanusyemcs

I11. OHEHOYHBIE MATEPUAJIBI IJI51 HPOBEJEHUSA TEKYIIEA A
IMPOMEXYTOYHOU ATTECTAIIMA OB YYAIOIIIUXCA ITIO JUCIUAIIJIMHE

Tekymiast arrecraiyss MPOBOIUTCS B (OpME KOHTPOJIBLHOW paboThl (B TPAJMIIMOHHON WK
TECTOBOU dopme), pedepara.

TunoBoilt BApMaHT KOHTPOJIbHOH PadoThI

B tpapuumonnoit hopme:

Bapuant Ne 1

1.JIns BBITIOJIHEHHS 3aJaHUs HCIOJIB3YHUTE CIEAYIOUIMNA TIEepeYeHb BEIIECTB: HOJWJ HaTpPHS,
cynbbuT Oapusi, cyiabhaT aMMOHHUS, COJSHAS KUCJIOTa, HUTPUT HaTpus. J(OmycTUMO HCMONb30BaHHE
BOJIHBIX PaCTBOPOB BEILIECTB.

W3 npennoxeHHOro MepevyHs BbIOEpUTE BEIIECTBA, MEKIY KOTOPHIMH BO3MOXHA OKHCIUTEIBHO-
BOCCTAHOBUTEJbHAS PEAKIIMS, U 3aIIUIINTE YPAaBHEHUE STOM peaKIlnu.

CocraBbTe 2JIEKTPOHHBIN OaNaHC, YKaKUTE OKUCIUTEIb U BOCCTAHOBUTEb.

2.Ilpu anexTponuse BogHOrO pactBopa HuTpara meau (I1) momyunnu meramn. Mertamn o6pabotanu
KOHIICHTPUPOBAHHOW CEpHOM KHCIOTOM TIpM HarpeBaHWW. BpIAeNMBIIMIICS B pe3yibTare ra3
MIpOpearupoBajl ¢ CEpPOBOJOPOJAOM C OOpPa30BaHMEM MPOCTOrO BEIIECTBA. DTO BEIIECTBO HArpeiu ¢
KOHIICHTPHUPOBAHHBIM PaCTBOPOM THIPOKCHUIA KaJTHSI.

Hanmmure ypaBHEHUS 4eTHIPEX ONMCAHHBIX PEAKIUH.

3. Ykaxute Haubosee NoIspHyro MoJeKyiny. OOBsSCHUTE, UCXOS U3 CTPOCHUS MOJICKYII.

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

Bapuant Ne 2

1. Bogopoa o6sémom 3,36 i1 (H.y.) IPOIYCTHIIN NPU HarpeBaHuu Haja moporkom okcuaa meau(1l),
P 3TOM BOJOPOJ MIpopearupoBan NMOJHOCTHIO. [lomydeHHsblid TBEPABIN ocTaTok momectwin B 170 r
20%-Horo pacTBOpa HUTpaTa cepedbpa. OnpeaenuTe MacCOBYIO JOJ0 COJIM B TOJIY4YeHHOM pacTtBope. B
OTBETE 3alMIINUTE YpPaBHEHUS pEeakKlMi, KOTOpble yKa3aHbl B YCIOBHUHM 3aJauyd, U TMPUBEIUTE BCE
HEO0OXOIMMBbIEC BBIUUCIICHUS (YKa3bIBAUTE €IUHUIIBI M3MEPEHUS UCKOMBIX (PU3HUYECKUX BEJIMYMH).

2. TloaroroBbTe JabopaTOpHOE OOOPYIOBaHHE, HEOOXOAUMOE I MPOBEACHUS DKCIEPHUMEHTA.
[IpoBeanTe XUMHUYECKHE pEAKIIMU MEXIYy THUIPOKCHUIOM IIMHKA W BBIOPDAHHBIMH BEIIECTBAMU B
COOTBETCTBUHM C COCTABJIICHHBIMH YPaBHEHHSIMH pPEaKIUU, COONIOAasl MpaBuia TEXHUKH OE30MacHOCTH,
MPUBEIEHHBIE B MHCTPYKIMH K 3aaHuio. ONMHUIINTE U3MEHEHUsI, TIPOUCXOIAIINE C BEIIECTBAMH B XOJI€
IIPOBEACHHBIX PEAKLIUN.

Jlan moporkooOpa3Hbli THAPOKCUJT IIMHKA, a Takke HAa0Op CIEAYIONIMX PEaKTHBOB: BOIHBIC
pacTBOpBI TUAPOKCUIA HATPHUS, HUTpATa Kalus, Cyiab(haTa HATPUs, COJITHON KHUCIOTHI U alerara

HaTpusl.
3. B kakoii MoJIeKyJle UMEETCsl MOHHBIH TUII CBA3U?
)HCI; 2)NH3: 3) NaCl; 4) H3BO03.

B tecroBoii dhopme:



1. U3 npes10;KeHHOr0 NepeYHsi BLIGEPUTE IBA COeAMHEHHS, B KOTOPBIX IPHUCYTCTBYET
MOHHAS XHMHYECKAasi CBSA3b.
a) Ca(Cl0»),
6) H ClO;
B)NH4Cl
r) HCIO,
1) CLO7

2. /151 BBINOJTHEHHS 32JaHUA UCIOJb3YiiTe CJIeTYIOIUil PsSi/i XHMHYECKUX 3JIEMEHTOB:
a) Li

0)P

B)B

r) Cu

1) N

OTBeTOM B 3aJlaHUU SBJISETCS MOCIE0BATEILHOCTD HU(P, O KOTOPHIMH YKa3aHbl XUMUYECKUE
3JIEMEHTHI B JAHHOM PSIAY.

W3 yka3aHHBIX B psAy XUMUYECKUX 3JIEMEHTOB BBIOEPUTE TPU dJIeMeHTa, KoTophie B [leproauueckoit
cucremMe xumuueckux aieMeHToB [[.M. MeHneneeBa HaxoaATCs B OTHOM MEPHUOJIE.

Pacrnionoxxute BeIOpaHHBIC 37IEMEHTHI B IOPSIKE YMEHBIIEHUSI UX aTOMHOTO paauyca.

3anuuuTe HoMepa BHIOPAHHBIX AJIEMEHTOB B HY>)KHOM I10CJIE10BATEIILHOCTH.

3. JlaH psii XUMH4YECKHX 3JIeMEHTOB:
a) O
0)S
B)Ne
r) Se
n) Mg
Bri6epute aBa 31eMeHTa, KOTOPBIE B COEIMHEHUAX MOT'YT UMETh BaJICHTHOCTh V.

4. U3 npeJioKeHHOTO NepevyHsl BbI0epuTe 1Ba BElIeCTBA, ¢ KAXKIbIM U3 KOTOPBIX
B3aMMO/JEHCTBYET BOJAOPO.

a) a3oT

0) TUIPOKCHUT HATPUS

B) okcu sxenesza(I1l)

T) XJOPU]I KaJIbIHs

1) cepHas kuciota (p-p)

5.0npenennre, aTOMbI KAKHX U3 YKa3aHHBIX B PSIAy 3JIeMEHTOB B OCHOBHOM COCTOSTHMH
HMEIOT OINHAKOBOE YK CJI0 HECIIAPEHHBIX JJICKTPOHOB.

a) Si

6) P

B) Mg

r)F

n) Br

6. U3 npenioxkeHHOT0 NepevHsi BbIOEpHTE 1B BEIECTBA, KOTOPbIE B3aUMO/ElCTBYIOT €
¢ochopom.

a) BOJIOPOJT

0) TUIAPOKCHUT KaTHs

B) ot



I') XJIOPU]I HATpUs
1) GTOpUI Kamus

7. BoiOepuTe 1Ba BbICKa3bIBAHUS, B KOTOPBIX TOBOPUTCSI 0 HATPUM KAK 0 XUMUYECKOM
3JIeMeHTe.

a) Hatpuii xopo1110 MpoBOIUT TEILIO.

0) M3BecTHBI IECTh PAJUOAKTUBHBIX U30TOIIOB HATPHUS.

B) Hatpuii BXOIUT B cOCTaB rajura.

r) C nOMOIIIbI0 aMaIbI'aMbl HATPUSI MOXKHO OIIPEIEIIUTh COJIepKaHKe Biaru B Ipooe
OpPraHUYECKOro BELIECTBA.

1) ITpu okucineHun HaTpHs B CyXOM BO3AyXe 00pa3yeTcs NepeKUCh.

8. BemectBa, popmyabl KOTOPbIX — ZnO u Na:SO4 , ABJISAIOTCA COOTBETCTBEHHO
a) aM(OTEPHBIM OKCHUJIOM H COJIBIO

0) OCHOBHBIM OKCHJIOM U KHCJIOTOM

B) OCHOBHBIM OKCHJIOM U OCHOBaHUEM

r) aM(OTEPHBIM TUAPOKCUIOM U COJIBIO

9.C yriiepoaoM npu onpeaeaéHHbIX YCJIOBUAX MOKET PearipoBaTh
a) okcu xxenesa(Ill)

0) TUAPOKCHT HATPUS

B) COJIsTHasi KUCJIOTa

') MEllb

10.IIpu3HaKoM NPOTEeKAHNS XUMHUYECKOH peaKkuMu Mex/Ay pacTBOPpaMM HUTpaTa cepedpa u
XJIOpU/IA KAJBIUSA SABJISAETCSA
a) BbIJICNICHHUE Ta3a
0) oOpa3oBaHue OcaKa
B) pacTBOpPEHHUE OCaIKa
I') OSIBJICHUE 3araxa

11.BbiGepuTe 1Ba NPABUJIBLHBIX YTBEPKIEHHUsI 0 TJIMHAX KOBAJTEHTHBIX CBSI3€H.
a) Jlmuna cBs3u F-F Gomawie amuab! cBszu H - H

0) Jnuna csizu C = C Gonbie quHb! cBsizu C- C

B) [Inuna cBsisu C = C  paBHa jyune cBsizu C =C

r) Jmuna cBsa3u O - O6onbie quHbl csizu O = O

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

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

0) Na

B)Ba

r) N

m K

Omnpenennre, aTOMBI KAKAX U3 YKa3aHHBIX 3JIEMEHTOB UMEIOT B OCHOBHOM COCTOSIHUM JIBa S-JIEKTPOHA HA
BHEILIHEM YPOBHE.
3anuiuTe HoMepa BHIOPAHHBIX JIEMEHTOB.



13.YcranoBuTe cooTBeTCTBHE MekKAY (POPMYJIOH BeliecTBa M KJIacCOM/TPyNnou, K
KOTOPOMY(-0if) 3T0 BelIeCTBO MPUHAMJIEKHUT: K KAKI0H NMO3UIIMUA, 0003HAYEHHOI 0YKBOM,
noadepuTe COOTBETCTBYIOLIYIO NO3MIHMI0, 0003HAYECHHYI0 HU(POI.

a) NHsHCO3 1. conu cpennue
0) KF 2. OKCHJIbI KHCJIOTHBIC
B) NO 3. OKCHJIBI HECOJIC00pa3yIoIIne

4. CONMU KUCIIBIE

14.B oany u3 npoOMpoOK ¢ 0CAAKOM I'MAPOKCH/IA AJTIOMHUHNSA 100aBWIH CHJIbHYIO
KHCJI0TY X, a B IPYryI0 — pacTBOp BeulecTBa Y. B pe3yabTare B Kaxa0ii U3 npoOUpPoOK HAOIH0AAIN
pacTBOpeHHe 0CaaKa.

W3 npesioskeHHOTo MepedHs BEIOepUTE BemecTBa X U Y, KOTOPBIE MOTYT BCTYIIATh B OIIMCAHHBIC
peaxkuuu.

a) OpOMOBOIOPOIHAS KHCIIOTA

0) runpocynbdua HaTpUs

B) CEpOBOJIOPOAHAS KUCIIOTA

T') TUAPOKCHUJ Kallus

1) TUpaT aMMHUaKa
3anuImTe Mocie0BaTeIbHOCTh HU(P, COOTBETCTBYIOMINX OykBaMm Xu Y

15. K 200 r 8%-Horo pacrBopa xjiopuaa Harpusi 100aBuiu 80 r Boabl. Beruuciaure
MAacCCOBYIO /10110 COJIM (B NPOILIeHTAax) B o0pa3oBaBieMcsi pactBope. OTBeT: % (3anummure
YHCJI0 ¢ TOYHOCTHIO 10 1eCATHIX.)

16.113 npen10:keHHOT0 NepevYHs BelecTB (aMMHUAK, Cy/1b(aT HMHKA, THAPOKCH/I KAJIUS,
KapOoOHAT MarHus, HOAM KAJus, IEPOKCHI BOAOPOIA, T10IMYyCTUMO HCIO0JIb30BaAHHE BOAHBIX
PAcTBOPOB 3THX BellleCTB) BbI0epuTe CHIbHOE OCHOBAHHUE U BellleCTBO, KOTOPOE BCTYNMAET € ITHUM
CWJIbHBIM OCHOBAHUEM B PeaKI[HI0 HOHHOT0 00MeHa. 3anuumTe MOJIEKYJISIPHOE, TIOJTHOE U
COKpPAIIEHHOE HOHHOE YPABHEHUS PEAKIMH ¢ y4acTHeM BbIOPAHHBIX BelIeCTB.

17.YcranoBuTe cOOTBETCTBHE MKy (POPMYJI0i BelIeCTBA M PeareHTaMHt, ¢ KaXKIbIM U3
KOTOPBIX 3TO BellIeCTBO MOKeT B3AUMOAeCTBOBATh: K KAXK/10H MO3ULMHU, 0003HAYEHH O OYKBOIi,
noadepuTe COOTBETCTBYIOINYIO NO3MIHMIO, 0003HAYCHHYI0 HU(POH.
O®OPMVIJIA BELHIECTBA PEAT'EHTBI
A) KOH
b) Ba(OH)»
B) K2S04
I') KHSO4
1) Ba(NOs3)2, SrBr2, HoSOq4
2) AICls, NH4Cl, HNO:;
3) NaOH, I, Na
4) CH3COOH, Nz, NaxSO4
5) KOH, Ca(OH)., Mg

18.YcTranoBuTe cooTBETCTBHE MEAKAY PAKTOPOM, 1eiiCTBYIOIIMM HA PABHOBECHYIO CHCTEMY

2S02(r.) + O2(r.) 2 2S03(r.), 1 HanpaBJIeHHEeM CMeLeHUsI XHMHYECKOIr0 PABHOBECHS B ITOM
CHCTeMe: K Kax/A0il Mo3uInu, 0003HA4YeHHOH OyKBOM, Mog0epuTe COOTBETCTBYHIIYIO MO3UIIUIO,
0003HaYeHHY10 uudpoii.

BO3JIEMICTBUE HA CUCTEMY



A) nob6aBrieHre KaTanu3aropa
b) noGaBnenue kucnopoa
B) nonmxenue naBieHus
') noBbllIeHNE JaBICHUS
CMEIEHNE XUMHWYECKOI'O PABHOBECH A
1) B cTOpoHY IpsSIMOi peaKIiuu
2) B CTOpOHY OOpaTHOM peaklnuu
3) nIpaKTHYECKU HE CMEIAaeTCs

19.BepHbl Ji cy:KIeHHsI 0 YMCTHIX BelleCTBaX U cMecAXx?

A. CMech OPOILIKOB CEPHI U JKeJie3a ABJISIETCA HEOITHOPOAHON CMECHIO.
b. IIutheBag coaa SBIAETCSI YUCTBIM BEIIECTBOM.

1) BepHO TOIBKO A

2) BepHO TOJBKO b

3) BepHBI 00a CYXJICHUS
4) 06a cyxaeHuUsT HEBEPHBI

20. O kakoM 3aKOHEe UIeT peub?

OTpa)KaeTcss B 3aKOHE COXPAHEHHS MAacChl, KOTOPBIA 3aKIIOYaeTCS B CIEIYIOLIEM:
Macca BEIIECTB, BCTYNMBIIUX B XHMHUYECKYIO DPEAKIUIO, paBHA Macc€ BCEX IMPOIYKTOB PEaKIIHH.
BGHICCTBa HE HCUYEC3al0T U HEC BO3HUKAIOT M3 HUYCIO, a HpOI/ICXOIlI/IT XUMHUYCCKOC npeBpameHI/Ie. 3aKOH
SIBJISICTCSI OCHOBOM ITPH COCTABJICHUH XUMHUUYECKHUX PEAKIIUHA U KOJTUYSCTBEHHBIX PACUETOB B XUMHH.

IIpumepHasi TemaTuka pedeparon

1. KpaTkue cBeieHUs 110 UCTOPUN BO3ZHUKHOBEHUS U PAa3BUTHS OPraHMYECKON XUMHUHU.
2. XKuznb u gestenbHocTh A.M. byTtieposa.

3. ATOMHO-MOJIEKYJIIPHOE YYEHHUE U €TO 3aKOHBI

4. Ponb 0TE4ECTBEHHBIX YUEHBIX B CTAHOBJICHUH U Pa3BUTHU MUPOBOW OpraHUYECKOMN
XUMHH.

5. CoBpeMeHHbIE MPECTABIECHUS O TEOPUN XUMHUYECKOTO CTPOCHHUS.

6. DKOJIOTUYECKHE ACMIEKTHI UCIIOIb30BaHMS YIIIEBOJAOPOIHOTO CHIPBS.

7. DKOHOMHUYECKHE aCMEKThl MEKIYHAPOJHOTO COTPYAHUYECTBA 110 UCTIOIb30BaHUIO
YIII€BOAOPOAHOTO CHIPBS.

8. ctopust OTKpBITHA U pa3pabOTKH ra30BbIX U HEPTSIHBIX MecTOpokIeHul B Poccuiickoii®@eneparyu.
9. XuMus yriieBoI0pOIHOTO CHIPbS U MOs OyAyIias mpodeccus.

10. YrieBoaopogHOE TOITIIMBO, €T0 BUIBI U HA3HAUCHHUE.

11. CuHTeTHUeCKHE KaydyKu: HCTOPUS, MHOTOOOpa3ne 1 MepCreKTUBBI.

12. Pe3nHOTEXHUYECKOE TPOU3BOJICTBO U €r0 POJIb B HAYUHO-TEXHUYECKOM IIpOrpecce.
13. ApomaTtrueckue yrieBoI0poabl Kak ChIpbe AJIs MPOU3BOJICTBA MECTULIAOB.

14. YrneBoibl 1 UX POJIb B )KUBOM MIPUPOJE.

15. CTpoeHnue riaroKo3bl: HICTOPHSI pa3BUTHUS IIPEICTABICHUNA U COBPEMEHHBIE BO33PEHUSI.
16. Pa3BuTre caxapHOW IPOMBINUIEHHOCTH B Poccuu.

17. Ponb yrieBosoB B Moei Oyayiei mpodeccnoHaIbHON 1eATeIbHOCTH.

18. Mertanoun: xemoduius 1 xeMogpoOusi.

19. Dranon: Benuyaiiniee 6J1aro U CTpaIIHoE 3J0.

20. ANKOToJU3M U €ro NpopuIaKTHKA.

21. MHOroaroMHble CIUPTHI U MOs Oy Ty1asi MpodecCHOHaIbHAS 1eATEIbHOCTb.



22. dopmanbaerua Kak OCHOBAa MOJYYEHHs BEIIECTB M MaTEpUaloB il MoeHIpodeccHOHaIbHON
NeSITeNIbHOCTH.

23. MypaBbuHas KUCJIOTa B IPUPOJIE, HAYKE U MPOU3BOJICTBE.

24. Uctopus ykcyca.

25. CroxxHble 3UPHI U UX 3HAUCHHE B IPUPOJIE, OBITY M TPOU3BO/ICTBE.

26. Kupsl Kak IPOIYKT MUTAHUSI U XUMUYECKOE ChIPhE.

27. 3aMeHa )KMUpPOB B TEXHUKE HEMUILEBBIM CHIPHEM.

28. HexBaTka npo10BOJILCTBUS KaK Ii100alibHas MpodiieMa 4eJI0oBeuecTBa U MyTH ee
pelIeHus.

29. Mputa: npomnuioe, HacTosee, Oyaymiee.

30. CpencTBa TUrMEHBI HA OCHOBE KUCJIOPOACOAEPKAIINX OPIraHUYECKUX COETUHEHU.
31. Cunarernueckue morormiue cpeactsa (CMC): 10CTOMHCTBA U HEJIOCTATKH.

32. AMMHaK ¥ aMUHBI — OECKUCITOPOAHBIC OCHOBAHUS.

33. AHMJIMHOBBIE KPACUTEIU: UCTOPHS, IPOU3BOJICTBO, IEPCIIEKTHBA.

34. AMUHOKHCIIOTBI — aM(OTEpHbIE OPTraHUYECKHE COCIMHEHUSI.

35. AMMHOKHCIIOTBI — «KUPIIUYUKN» OCIKOBBIX MOJIEKYII.

36. CuHTeTHYECKHE BOJIOKHA HA aMMHOKHUCIIOTHOM OCHOBE.

37. «0Ku3Hb 3T0 croco0 CcylIecTBOBaHUS OENKOBBIX TEI...»

38. CtpyKkTypsl Oenka 1 ero AeCTPYKTypHpPOBaHUE.

39. buonoruyeckue QyHKIMU OCIKOB.

40. benkoBasi OCHOBa UMMYHUTETA.

41. lepunut Genka B MUIIEBBIX MPOAYKTAX U €r0 MPEOAOJICHHE B paMKax Io0albHOI
IIPOJIOBOJILCTBEHHOM IIPOIPAMMBI.

42. Xumus v OUoNI0rus HyKJIEHHOBBIX KUCIIOT.

43. CoBpeMeHHBIE METO/IbI 00€33apaKMBAHUS BOJIBL.

44. Xwuznb u gesrenpHocTs .M. Menngeneena.

45. «[lepuogudeckoMy 3aKOHY Oy/TyIee He TPO3HUT Pa3pPYIICHUEM. . ).

46. PeHTreHOBCKOE M3IYYEHHE U €0 HCIIOIb30BAaHUE B TEXHUKE M METUIIHE.

47. [Ina3zma — 4eTBEpPTOE COCTOSIHUE BEIIECTRA.

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

49. OxpaHa OKpyKaromei cpebl OT XUMUYECKOTO 3arps3HEHUSI.

50. KonuuecTBeHHbIE XapaKTEPUCTHKH 3arPA3HEHMS OKPYKAIOLIEH Cpenbl.

[TpomexxyTouHass arrectanus OOy4aroIIMXCS OCYILECTBISETCS B (opMe 3adera, SK3aMeHa C
UCTIOJIb30BAHUEM CIIEAYIOIINX OIICHOYHBIX MATEpUAlIOB: nepeueHb B0NpPOCO8 K 3auemy, nepeyeHb
60NPOCOB K IK3AMEH) .

Bomnpocs k 3auety
(1 cemecTp ounasi popma 00y4eHust)

1. [Ipenmet u 3amaun XUMUH. SIBIeHUs pU3MUECKUE U XUMHYECKHe. MecTo XUMHUU CPeeCTeCTBEHHBIX
HayYK.

2.AtomMHO-MoOnekynsApHOe yueHue. Atombl. Monekynbl. [ToctosHCcTBO cocTaBa BeniectBa.OTHOCUTEIbHAS
aTOMHasi U OTHOCHUTEJIbHASI MOJICKYJIIpHAs MacChl. 3aKOH COXPAaHEHHS MAacCChI,er0 3HAYCHHE B XUMHUHU.
Monb — equHHUIA KOTUYECTBa BellecTBa. MolsipHas Macca. 3aKOHABOTaIPO U MOJIIPHBINA 00BEM Ta3o0B.
3.XuMuueckuii 35eMeHT. [IpocToe BemecTBO, CIOXKHOE BEIIECTBO. 3HAKM XUMHUYECKHUXAJIEMEHTOB,
XUMHYECKHE (DOPMYIIBI.

4.CtpoeHne atoMa, COCTaB aTOMHBIX slep, M30TONbl. CTpOEHHE 3JIEKTPOHHBIX 000JI0YEKaTOMOB Ha
npuMepe 31eMeHTOB 1, 2, 3 u 4-ro MepruoI0B MEPUOTUIECKON CHCTEMBIL. DJIeKTPOHHBIE (POPMYITBI aTOMOB
1 1oHOB. OCHOBHOE M BO30YXJICHHOE COCTOSTHUS.

S.Ilepuoanyeckuil 3akoH M nepuoauyeckas cucrtema saemeHToB J[.M. MenneneeBa.CoBpemeHHas
dbopMyTUpOBKa TMEPUOAMYECKOTO 3aKOHA. 3HAYCHHE NEPHOIWYECKOro 3akoHa.bompimme u  maibie
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nepuosl. I'pynnbsl u noArpynnsl. 3aBUCUMOCTb CBOMCTB 3JIEMEHTOB OTIOJIOKEHUS B NEPUOINYECKON
cHCTEME.

6. TUNBIXMMUYECKUXCBS3€H: KOBaNIEHTHASA (IO PHASIMHETIONSIPHAS ), MOHHAS, BOIOPOAHASL, METAJUIMYECKas.
CrniocoObl 00pa3oBaHUS M XapaKTEPUCTUKHU KOBaJCHTHOH cBs3u.IlpuMepbl coequHEeHHN cO CBA3SIMU
pa3HbIX TUIIOB. Ba€eHTHOCTD U CTENEHb OKUCIIEHUSA. TUNBIKPUCTAIIIMYECKUX PELIETOK.
7.Knaccupukanus XUMHUYECKUX PEAKLMH: PeakLMU COEAUHEHUs, pa3jIoKEHUs, 3aMeLIeHUAn OOMEHa;
9K30 - ¥ SHJAOTEPMHUECKUE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.

8.CKOpOCTh XHMMHYECKUX peaKLUui. 3aBUCUMOCTb CKOPOCTH OT HPUPOABI PEArupyrOIMXBELIECTB,
KOHIIGHTpaluu, TtemnepaTypbl. Karanm3 wu  karanmzatopbl. OOpaTUMOCTh XUMHUYECKHUXPEAKIIHA.
XUMHUECKOe PABHOBECHE U YCIIOBHS €ro cMeleHus. TennoBbie 3pGeKThl XMMUYECKUXPEAKLUI.
9.PactBOopbl. PacTBOpMMOCTH BelIECTB. 3aBUCUMOCTb PAaCTBOPUMOCTH BELIECTB OT MXIIPUPOIBI, OT
TeMIepaTypbl u JIaBJICHUSL. TemnsnoBele 3¢ deKThI npu pacTBOPEHUHU.
BrIpakeHnEeKOHIIEHTPAaMUPacTBOPOB(MACCOBAsA10JIIPACTBOPEHHOTOBEILIECTBA, MOJIIPHASIKOHLICHTPALIHS ).
3HayeHHe PacTBOPOB B TEXHUKE, CEIbCKOM XO035ICTBE, OBITY.
10.9nexkrponurnyeckasaucconuanus.Crenenpaucconnanun. CuiibHble U caaldble IeKTpoiauTsl. MoHHbIE
ypaBHeHMs peakuuil. CBoiicTBa KHCIOT, OCHOBaHHMH M COJiell B CBETE TEOPUHU 3JIEKTPOIUTUUYECKOMN
aucconranui. AM(GoTepHble CBOICTBa Bojabl.MlOHHOE Tpowm3BeneHHe BOABI. BoIOpomHBIN MOKaszaTelns.
HIkana pH. KucioTHo-0CHOBHBIE MHIUKATOPBI.

11.0xucanTeNnbHO-BOCCTAHOBUTEIBHBIE

peakiuu.OnpeaeneHuecTeXHOMETPUIECKUXK03(h PULIMEHTOBBYpaBHEHUAX OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIXPEAKIIUI(METOI AJIEKTPOHHOTO WM HOHHO-3JIEKTPOHHOTO OanaHca). DJIEKTPOJIu3
BOJIHBIX PaCTBOPOB UPACILIABOB 3JIEKTPOIUTOB. [Iporieccsl, mpoTeKkaronye y KaToja U aHoJa.

12. Okcuppl, knaccuduranus okcuaoB. CriocoOb! MoTydeHne U CBOWCTBA OKCH/IOB.

13.0cHoBaHus, criocoObl UX MOdy4eHus U coiictsa. Illenoun, X nomyueHue, CBOWCTBA UIIPUMEHEHHUE.
AmdoTtepHbIe THIPOKCUIBI.

14.Kucnotsl, ux kiaaccupukanus 1 HomeHkiaarypa. O0mue crnoco0bl NOIyYeHNs: UXUMUYECKUEe CBOMCTBA.
Peakuus HelTpanuzanuu.

15.Conu, ux cocras, Kiaccu¢pukanusi, HoMeHknarypa. CrnocoObl MOITy4eHHUs, XMMUYECKHECBOMCTBA U
npuMeHeHue. ['uaponns coneit. Kpucramiorunaparsl.

16.Bogopon, ero ¢usnyeckne M xumuyeckue cpoicTBa.llomyueHue Bojnopoja B J1abOpaTopuu U B
TEXHHKE, €T0 IPUMEHEHHUE.

17.Tanorensl, ux obmas xapakrepuctuka. CoeluHEHHs TaJOreHOB B MPUPOJE, UX IpUMEHeHue.XJop,
ero ¢usnueckue W XuUMUYeckue cBoiicTBa.llpumenenue xiiopa. XJIOpOBOAOPOJA, €ro TMOJyYEHHE,
coiicTBa. CosiHast (XJIOpPOBOOPOAHAS) KMCIOTA U €€ conr. Kucinoponocoaepxkaiine CoeIMHEHUS XII0pa.
18.00mas xapakTepUCTUKa 3JIEMEHTOB IUIaBHOM moArpymnmnsl VI rpynmnbel neproauyecKkoil CHUCTEMBI.
Kucnopon, ero ¢usnueckne u xumuueckue cBoictBa. Aivtotponus. IlomydeHue kuciopoga B
1abopaTopuu U B IPOMBILUIEHHOCTH. Ponb K1CIopoaa B MpUpoO/I€ U IPUMEHEHUE B TEXHUKE.

19.Bona. Ctpoenue MosieKyibl Boibl. DU3MUECKUE U XMMUYECKHE CBOWCTBA BOBI.

20.Cepa, ee pusznueckue U XuMudeckue cBorcTa. CepHas KHCIIOTa, €€ CBONCTBA UXUMUYECKHE OCHOBBI
MIPOU3BO/ICTBA KOHTAKTHBIM CIIOCOOOM.

Bonpocsl k 3k3ameny
(2 cemecTp ouHas popma o0Oy4yeHMs1)

1. Teopuss XMMHUYECKOTO CTPOEHHsI OPraHMUYecKuX coeanHeHud A. M. BytiepoBa. 3aBUCUMOCTb CBOWCTB
OpPraHUYECKUX BELIECTB OT XUMHUUYECKOTr0 cTpoeHus. M3oMepusi.

DneKTpOHHAas MPHUPOIa XUMUYECKHUX CBSI3€l B MOJIEKYJIaX OpraHMYeCKUX COeIMHEHUH, ClIocOObI pa3pbiBa
CBsI3€H, MOHATHE O CBOOOHBIX pajiuKajax.

2. l'oMonoruueckuit psii mpeenbHbIX YTIEBOI0POAOB (AIKAaHOB), UX JIEKTPOHHOE U
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MIPOCTPAHCTBEHHOE cTpoeHue (sp3-rudpunuzanus). Meran. HomeHkaTypa ajlkaHoB, UX

¢busnueckre U xuMudeckue cpoicta. [Ipumenenue B texuuke. [lpenenbHbie yriieBogoposl B IPUPOIE.
3.OTUIEHOBBIE YTIEBOAOPOIbI (AJIKEHBI), SP2-TUOpUAN3AIHNS, G- U T-CBA3U. DTHUJICH.

Homenxknarypa, xumuueckue cBoiictsa. [lomyuenue u npuMeHeHHe B IPOMBIIIJICHHOCTH.

4.00111€e MOHATHS XUMUHU BBICOKOMOJIEKYJIIPHBIX COEJUHEHHI: MOHOMED, ITOJIUMED,

3JIEeMEHTapHOE 3BEHO, cTeneHb nonuMepusauuu. [lommatunen. [lonuBununxnopun. [lonsTue o TUEeHOBBIX
yraeBogopoaax. [Ipupoubiil kayuyk, ero CTpoeHue u cBoicTBa. CHHTETUYECKUM KaydyK.

5.AuernsieH. OCOOEHHOCTH €ro CTPOCHUS: SP-THOpUIN3alns, TpOiHas CBs3b. [lomydeHue

aleTUIeHa KapOUIHBIM CIIOCOOOM, M3 METaHa, XUMUYECKHE CBOWCTBA, TPUMEHEHHE.

6.benzon, ero AIEKTPOHHOE CTPOEHHE, XHMMHUYECKHE CBoicTBa. IlIpoMbllieHHOE TMONydeHHe |
npuMeHeHne 6en3ona. [IoHsaTHe 0 B3aMMHOM BIMSIHUMA aTOMOB Ha IIPUMEPE TOJIYOIa.

7.11pupoaHble HCTOYHHUKH YTJIEBOJAOPOJOB: HE(PTH, MPUPOAHBII U MOMYTHBIN HE(TIHBIE

rassl, yroisb. [leperonka netu. KpekuHr HedTenpoayKToB.

8.Criupthl. CTpoeHHE U XUMUYECKHE CBOMCTBA OJTHOATOMHBIX CIIUPTOB. [[pOMBIIIITIEHHBIN

CHHTE3 3TaHOJIa M €ro MpuMeHeHue. MHoroaToMHuble ciupTbl. OCOOCHHOCTH XUMUYECKUX

CBOICTB IIMIIEpUHA.

9.®eHo1, ero cTpoeHue, B3aMMHOE BIIMSHUE aTOMOB B MOJIEKyJie. XMMHUYECKHUE CBOMCTBA

(heHOIIOB B COMOCTABIIEHUU CO CBOMCTBaMM criupToB. [Ipumenenue dpenona.

10.Anbperusipl, UX CTPOEHUE, XUMUYECKUE cBoicTBa. [loslyueHne W NpUMEHEHHE MYpPaBbUHOIO U
YKCYCHOTO allbJeru0oB. KeToHbI.

11.KapOoHOBBIE KUCIIOTHI: CTPOCHHE KapOOKCHILHON TPYNIIBI, PU3NUECKUE U XUMUYECKHE

CBOMCTBa KapOOHOBBIX KHCIOT. BiusHue KapOOKCHIBHONW TpyHIbl Ha XMMHYECKHE CBOWCTBA
YIIIEBOAOPOAHOTO pajivKaia. [ TaBHbIE MPEeICTaBUTEIN OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: MypaBbUHAs
(ee ocobeHHOCTH), YKCYCHasl, CTeapUHOBAsi, OJICMHOBAs, OCH30MHAs.

12.Cnoxxnbie 3UphI, UX CTPOCHHUE, MTOTyYSHHE peakirel dTepruuKaiu, XHMUIeCKIe

cBoiicTBa. JKupbl Kak MpecTaBUTENH CIOKHBIX d3PUPOB, UX POJIb B IPUPOJAE, XUMHUECKAS

nepepadoTKa.

13.YraeBonsl. [M0k03a, ee cTpoeHrne, XMMUYECKHUE CBOMCTBA, Poib B mpupojae. Ppykrosa.

Caxapo3a, MaJIbT03a, JIakT03a. [ naponu3 aucaxapuaos.

14.Kpaxman 1 LIeJUIr0J103a, UX CTPOEHHUE, XMMUUECKHE CBOMCTBA, POJIb B IIPUPOJE U

TeXHHUYecKoe npuMeHeHue. Hurpouemonosa, alieTaTHbIN HIENK.

15.AMUHBI KaK OpraHMYECKHE OCHOBAHHUS, X PEAKLUHU C BOJIOM U KUCIOTaMHU. AHUIIMH.

[Tonyuyenue anunuHa u3 HuTpoOensona (peakius H.H. 3unnna).

16. AMUHOKUCIIOTBI, KX CTPOCHHE, XUMHUYECKHE 0COOCHHOCTH. CHHTETUYECKOE BOJIOKHO

KanpoH. Ajib(a aMMHOKHUCIIOTHI KaK CTPYKTYpPHBIE €MHUIIBI OETKOB. XMMHUUECKUN CUHTE3

nenTuaoB u 6enkoB. CTpoeHue U OuoJoruyeckas pojb OENKOB.

17.HyknenHnoBbie KUCTOTHI. A30THUCThIE OCHOBaHUs. Prbo3a u ne3okcupudo3a, kak

coctaBnbie yactu JJHK u PHK.

18.001mas xapakTeprucTUKa 3JIEMEHTOB TJIaBHOM NOArpynibl V TPyMNIbl NEPUOJUUYECKON cUcTeMBL. A30T,
ero (usnueckue M XHMMHUYECKHE CBOMCTBA. AMMMAK, €ro NPOMBIIUICHHBIH CHHTE3, (U3UYECKUue U
XuMudeckne cBoiictBa. Comu aMMOHUS. A3O0THasg KUCIOTa. XHUMHYECKHE OCOOCHHOCTU a30THOM,
KUCAO0THl. CONM a30THOM KHCIOTHL. A30THBIE YJOOpEHUS.

19.®octop, ero amioTponHsie Qopmbl, Quanyeckue U xumuueckue cpoictBa. Oxcua docdopa (V),
¢bochopnas xkucnora u ee conu. PochopHbie yI0OpeHHs.

20.0061mas xapakTepuCcTHKa 3JIEMEHTOB TJIaBHOI noArpynisl [V rpymnmnsl nepuoanyeckoit

CHCTEMBI. YTIIEpPOJ, €ro aJuIOTPOoIHbIe (hopMbl. XMMUYECKHE CBOWCTBA yriaeponaa. OKcHubl

yraepoaa (II) u (IV), ux xumuyeckue cBocTBa. YTOJIbHAS KHCIOTA U €€ COJH.

21.Kpemuuii, ero gusnueckue u xumuueckue cBoiictBa. Oxcun kpemuus (IV) u kpemHHeBas KUCIOTa.
CoennHeHNs KpeMHUS B IPUPO/JIE, UX HCIOIb30BAaHUE B TEXHUKE.
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22 Meranibl, UX TOJIOKEHHE B TEPUOJUYECKONW cHUcTeMe, (PU3MYECKHe W XUMHUYECKHE CBOMCTBa.
Mertamibl ¥ cruiaBel B TeXHUKE. OCHOBHBIE CIIOCOOBI TOJYYCHHS METALIOB. DJICKTPOXUMHUYCCKHN PsT
HaIIpsKEHUN METaJlIOB.

23.1llenoyHble METAIBI, WX XapaKTEPUCTUKA HA OCHOBE IOJOKEHUS B INEPUOJNYECKONW CHUCTEME U
cTpoeHust aToMoB. COeIMHEHMSI HATPUS U KaJlus B IPUPOJIE, UX IPUMEHEHUE.

24.00mas XxapakTepUCTUKA DJIEMEHTOB TJaBHOM mnoArpymmbl Il rpynmbl mepuoauyecKkold CHCTEMBI.
Kanpuuid, ero coequaenus B npupoie. KecTKocTh BOJBI M CIIOCOOBI €€ YCTpaHSHHS.

25.AMOMUHUH, XapaKTEpUCTUKA 3JIEMEHTA U €r0 COCIMHEHUN Ha OCHOBE IOJIOKEHUS B MEPUOJAUYECKON
CHCTEME U CTPOCHHUs aToMa. AM(POTEPHOCTh OKCH/IAa M THAPOKCcHIa amfoMUHNsA. COeTUHEHNUS aTFOMUHUS B
MIPUPOJIE, ETO POJIb B TEXHUKE.

26.XKene3o0, ero okcuAbl UM THIPOKCHU]IbI, 3aBUCUMOCTb HUX CBOWCTB OT CTENEHU OKHUCIICHHS XKelle3a.
XHUMHUYECKUE PEAKLHH, HAa KOTOPBIX OCHOBAHO IMPOM3BOJCTBO YYyryHa M cranu. Ponb kene3a u ero
CIUIaBOB B TE€XHUKE. XpOM, MapraHell, CBOMCTBA MX COCAUHEHUN C Pa3jIU4YHOU CTEIECHbI) OKUCIICHUS.
Kpatkas xapakrepucTika CBOWCTB MeH, IMHKA, cepedpa U UX COeTUHEHUI.

IV.IIEPEYEHD JUTEPATYPBI, HEOBXOJIUMOM JIJISI OCBOEHUSA JUCIUILIAHBI

5.1. OcHoBHas IMTEpaTypa
1.BoctpukoBa, H.M. Xumwms: ydeOnoe mocodbme / H.M. Bocrpukopa, I'.A.Koponesa; Cubupckuit
Oenepanbhblil yHuBepcuteT. — KpacHospck : COY, 2016. — 136 c.: wi., Tabin., cxem. — Pexum gocrymna:
mo momgmucke. —  URL: http://biblioclub.ru/index.php?page=book&id=497755 (nara  oOpamieHus:
01.09.2024). — bubnuorp.: c¢. 130. — ISBN 978-5-7638-3510-6. — TekcT: 31€KTPOHHBIH.

2.PemetnukoBa, E.A. Xumus: yueOHOe MOCOOUE /111 HHOCTPAHHBIX CTYJEHTOB €CTECTBEHHOHAYYHOTO U
MEIMKO-OMOJIOTUYECKOTO  HAIPaBJICHUS  MOATOTOBUTEIBHOTO  oraeneHuss  ODY:  [16+] /
E.A. PemernukoBa, O.B. [[1610; ®enepanbHoe ToCyIapCTBEHHOE AaBTOHOMHOE 0OOpa3oBaTeIbHOE

yupexxaeHue Beicuiero oOpaszoBanust «HOxHBIN GenepanbHblii yHUBepcuTeT». — PocTtoB-Ha-JlonHy;
Taraupor: HOxusiii denepanbubiii yuusepcutet, 2019. — Y. 2. — 117 c.: un. — Pexxum nocryna: mo
TIOJIITUCKE. — URL.: http://biblioclub.ru/index.php?page=book&id=577956 (mata oOpareHus:

01.09.2024). — bubnuorp.: c. 112. — ISBN 978-5-9275-3172-1. — TekcT : 31eKTPOHHBIII.

5.2. lono/tHUTEIBHAS JTUTEPATYPA
1. I[epuunpina JI.B. Xumwms: yueOHoe mocodbue: [12+] / JI.B. llleBuunpna, A.W. AnapHes;
HoBocuOupckuii rocynapcTBeHHbI TexHMUYeckuil yHuBepcuteT. — HoBocubupck: HoBocubupckuit
roCy/lapCTBEHHBIN TeXHUYEeCKUl yHuBepcutet, 2017. — 92 c.: Tabn. — Pexxum focrtyna: mo moJamnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=575036 (matra  oOpamieHus: 01.09.2024). -
bubnuorp.: c. 83. — ISBN 978-5-7782-3345-4. — TekcT : 2JIeKTPOHHBII.

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

Ne Ccpuika Ha HaunmenoBanue pa3padoTku
— . . HocTynHocTh
HH(OPMALIMOHHBIN pecypc B 2JICKTPOHHOI1 hopme
1. HNupoypok: oO6pa3oBaTeIbHbIHI

MHTepHET-IpoeKT Poccun.
Bxurouaet: npe3eHranuy,
TECThI, BUACOYPOKH U JIpyTHe
MaTepuaisl 1o peIMeTaM
HIKOJIbHOM MPOTPaMMBI.

https://infourok.ru/

CBoOoHBIH JOCTYI
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http://biblioclub.ru/index.php?page=book&id=497755
http://biblioclub.ru/index.php?page=book&id=577956
http://biblioclub.ru/index.php?page=book&id=575036

http://edu.ru/

Poccuiickoe oOpa3zoBanue:
degepaJbHbIi IOPTAL.
Bkurouaer

CCBUIKM Ha IOPTaJbl U CAUTHI

00pa30BaTeNbHBIX
YUPEKICHUM;
roCyJlapCTBCHHbIE
00pa3oBaTeNIbHbIE CTaHAAPTHI;
HOPMAaTUBHBIC JIOKYMEHTHI,
KaTajaor JKCKypCUH U

00y4aroIuX MPOrpaMmM.

CB0OOAHBIH JOCTYI

http://window.edu.ru/

NudopmanuonHas cucrema
"EnuHoe OKHO JocTynma K
o0pa3oBaTe/IbHbIM
pecypcam"' MPEOCTABIIACT
CBOOOJHBIN JTOCTYH K KaTajory
00pa3oBaTeNbHBIXUHTEPHET-
pPECYpPCOB M MOJHOTEKCTOBOM
AIIEKTPOHHON yueOHo-
METOTNICCKOM OoubnmmoTexe
IS oO1iero u
poheccuoHaIbHOTO
00pazoBaHMs

CBOOOAHBIN TOCTYIT

https://www.gumer.info/

bubauorexa I'ymep:
MPEIOCTaBIIsAET CBOOOIHBII
noctynk 5000 kHUT U cTaTei
110 TYMaHUTapPHBIM HayKaM

CBOOOIHBII JOCTYTI

http://fcior.edu.ru/

PegepajbHbIA HEHTP
MH(OPMAITHOHHO-
o0pa3oBaTe/IbHBIX PECypCcoOB
(PLHOP) npenocrasiser
JOCTYM K 3JIEKTPOHHBIM
00pa3oBaTeNbHBIM pecypcaM U
cepBHUCaM JUIsl BCEX YPOBHEHN U
CTyneHel o0pa3oBaHMUsl.

CBOOOIHBII JOCTYTI

VI. COBPEMEHHBIE ITIPO®ECCUOHAJIBHBIE BA3blI JAHHBbIX
N UHOOPMAIIMOHHBIE CITPABOYHbBIE CUCTEMBbI

http://www.biblioclub.ru

DNeKTpOHHO-OUOTHOTEUHAS
cuctema (3bC)
VYHuBepcuterckas OubnuoTexa
OHJIANH

Perucrparnus uepes 1r060ii
YHUBEPCUTETCKHUI
KOMIIBIOTEP.

B manpneiimem
IIPEIOCTABIIAETCS
HEOrpaHWYEHHBIN
MHIWBUAYAJIBHBIN 1OCTYII
13 TF000H TOYKH, B
KOTOpOM UMEEeTCs 10CTYII
K cet MHTEepHET
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http://edu.ru/
http://window.edu.ru/
https://www.gumer.info/
http://fcior.edu.ru/
http://www.biblioclub.ru/

www.garant.ru

NudopManimoHHO-TIPaBOBOM MOPTAI CBOOOAHBIN TOCTYI

Poccutickuit mHGOpMAITMOHHBIN
3. | www.elibrary.ru nopTai B 00J1aCTH HAyKH, TEXHOJOruH, | CBOOOIHBIN 1OCTYI
MEJUIMHBI 1 00pa3oBaHus

Poccuiickas komnbroTepHas

4. | www.consultant.ru CBOOOAHBIN TOCTYIT
CIPAaBOYHO-TIPABOBasi CUCTEMA
[TopTan OTKPBITHIX JAHHBIX .

5. | https://data.gov.ru/ Y CBOOOIHBIN JOCT

b £ Poccuiickoit deneparuu A ocTyn

[Topran ®enepanbHbIX
roCyIapCTBEHHBIX .

6. | http://fgosvo.ru/ yAap CB0OOAHBIH JOCTYI

00pa3oBaTeNIbHBIX CTAHIAPTOB
BbICIIEr0 00pa30BaHUs

denepanbHbIC TOCYIapCTBCHHBIC
7. | https://fgos.ru/ oOpa3oBaTenbHbIe CTAHAAPTHI (110 CB0OOAHBIH JOCTYI
BCEM YpPOBHSIM 00pa30BaHMsI)

VII. JUHEH3UOHHOE U CBOBOJHO PACITPOCTPAHSAEMOE ITIPOI'PAMMHOE
OBECIIEYEHME
[Tpu peanmuzanuu y4eOHOW MUCHIUIUIMHBI MPUMEHSETCS CIICAYIOIIee JIMIEH3HOHHOE U CBOOOJIHO
pacrnpocTpaHseMoe MPOrpaMMHOE 0OeCIIcUeHuE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIII. ObOPYJAOBAHHUE U TEXHUYECKHUE CPEJICTBA OBYYEHUSA, HEOBXO/JUMbIE
JJIs1 OCYIMECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO AUCIUAIIJIMHE

VY4eOHble 3aHATHS TPOBOAATCS B AyIUTOPUAX, YKOMIUICKTOBAHHBIX CIICIHATU3NPOBAHHON
Me0enblo, B TOM YHCIE€ CTAlMOHAPHBIMH MM NEPEHOCHBIMH TEXHUYECKHMHU CPEICTBAMU OOydeHUs
(mpoexTop, 3KpaH, KOMIbIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATUS TPOBOJATCS B CHEIMAIM3UPOBAHHBIX J1a00OPaTOPUAX, OCHAIIEHHBIX
BBITSDKHBIM IIKaQOM C BOJIOW, TEXHOJIIOTHYECKOW MPUCTABKOH C TOJBOJOM BOJABI M CBETHIIHHHKOM,
XOJOAUIBHUKOM, Ja0OpaTOPHBIMHM CTOJAMH, CTOJUKOM JJIi BECOB, HaOOpOM J1abOpaTOPHOW MOCY[HI,
HAa0OPOM XMMHUYECKHX PEAKTHUBOB.

CamocrosTenbHas paboTa MPOBOAUTCS B KaOMHETaX, OCHALICHHBIX KOMITBIOTEPHOW TEXHUKOU C
BO3MOXKHOCTBIO MOJKIIOYEHUSI K cetd «lHTepHeT» M obecneueHHeM J0CTylma B JIIEKTPOHHYIO
MH(POPMAaIMOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCHUTETA.
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