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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM TUCIHUTIINHBI

1.1. Obnacme npumenenus npumepHoll RPOZPAMMbL

PabGouass mporpamma yueOHoM muctumiuHbl bJ[.06 Xumus sBiaseTcs dYacThbio
OCHOBHOH TmpodeccuoHanbHOW 00pa30BaTEeNbHON MPOrpaMMONW B COOTBETCTBHH C
®denepalbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHJIAPTOM CpPEeAHETo (IOJIHOTO)
obmero oOpasoBanus u DexepanbHBIM  TOCYJApPCTBEHHBIM  00pa30BaTEIbHBIM
craugaproM (mamee PI'OC) mo cnenumansHocTd CIIO mus cmermumansHocTH 09.02.03
[IporpamMmmupoBanme B KOMIbIOTEPHBIX CUCTEMAX.

B ocHoBe yueOHOW MAMCHMIUIMHBI JIEKUT YCTAaHOBKA Ha (OPMUPOBAHHE Y
o0y4JaeMbIX CHCTeMbl 0a30BbIX TMOHSATHA W TPEACTABICHUH O COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHE MHpa, a TaKke BbIpa0OTKAa YMEHHH MPUMEHATH
MOJIyYCHHBIC 3HAHUS, KaK B MPO(PECCHOHATHHON NESITEIBHOCTH, TaK W JJIA PEHICHUS
YKU3HEHHBIX 3a/1a4.

B xumuu QopmupyroTcs MHOTrHE BHUABI JEATENBHOCTH, KOTOpbIE HMEIOT MeTa
MpeIMETHBIN Xapaktep. K HUM B IEpBYIO o4epeib OTHOCSTCS: MOJCIIMPOBaHNE O0OBEKTOB
U MPOIIECCOB, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS, CUCTEMHO-UH(POPMAIIMOHHBIN
aHanmmu3, (QOPMYJUPOBAHHWE THUIOTE3, AaHAIU3 W CHUHTE3, CpPaBHEHHE, OO0OOIICHMUE,
CUCTeMaTH3allvs, BBISBICHUE NPUUYUHHO-CIEIACTBEHHBIX CBS3€H, IIOMCK AaHAJIOTOB,
yhapaBjieHUE OOBEKTaMH M TIpolleccaMy. JTa TUCLUUIUIMHA TIO3BOJSET IMO3HAKOMHUTH
YUYaIlUXCS C HAYYHBIMU METOJAMU MTO3HAHMS, HAYYUTh UX OTIMYATh TUIIOTE3Y OT TEOPHH,
TEOPUIO OT SKCIIEPUMEHTA.

XuMusi UMEeT O4YeHb OOJIBIIIOE M BCEBO3PACTAIOIIEE YHUCIO MEXIUCIUILUIMHAPHBIX
CBfA3EH, MpUYEM HA YypPOBHE, KakK TMOHATUHHOrO ammapara, TaKk W HHCTPYMEHTapUS.
Cka3zaHHOe TMO3BOJISIET pacCMaTpuBaTh OHOJOTHIO KAaK MeTa AUCHUIUIMHY, KOTOpas
MPEIOCTABIISAECT MEXAUCIUIIMHAPHBIN S3BIK JIJIS1 OMIMCAHUSI HAYYHON KapTHHBI.

1.2. Mecmo yuebnonl OucyuniunHvl 6  CHMPYKmYpe RpPOZPAMMbL NOOZOMOBKU
CReyuaIucmoe cpeoHezo 36ena
Juctumummaa «XuMus» BXOAUT B 0a30BbIN yueOHBIN UK (001eoOpasoBarenbHas
MOATOTOBKA) MPOTrpaMMBbI TTOATOTOBKH CTIEIIUATUCTOB CPEIHETO 3BEHA.

1.3. I]eau u 3a0auu yueoHol OucyuniuHsl
Copnep:xaHue mporpaMMbl HaIlpaBJI€HO HA JOCTUKEHHUE CIEAYIOLUX yeell.

e  (dopMmupoBaHue y OOy4YaIOIIUXCS YMEHUS OIEHUBATH 3HAYMMOCTH XMMHYECKOTO
3HAHMS 7151 KaXJ0ro YeJIOBEeKa,

e  (QopmupoBaHHE y OOYYAIOMIMXCS IIEIOCTHOTO TPEACTABICHHUS O MHUPE WU POJIH
XUMHH B CO3/IaHUH COBPEMEHHON €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA;

e  yMEHHUS OOBSICHATH OOBEKTHI U MPOIECCHl OKpYXKarouel NeHCTBUTEIbHOCTH
IPUPOAHOM, COLMAIBHOW, KYJIBTYPHOM, TEXHUYECKOM CpeIbl, MCIOJb3ys I 3TOrO
XUMHUYECKUE 3HAHUS;

e  pa3BuTHE Yy OOydYarOIIMXCS YMEHUM pa3nuyarh (akTbl U OIEHKU, CPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHJIETh UX CBSI3b C KPUTEPUSIMU OLIEHOK U CBSI3b KPUTEPHUEB C
OTIPEJICTICHHON CHUCTEMOW IEHHOCTEH, (OpMYyIUpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULUIO;

e  mnpuoOpereHHEe OOYUYAIOUIMMHKCS OIbITa PA3HOOOPA3HOHN NESATETbHOCTH, MO3HAHMS
U CaMOIIO3HaHUS;



e  KIIOYEBBIX HABBIKOB, MMCIOIIMX YHHUBEPCAIbHOE 3HAUCHUE JIJIS Pa3JIMYHBIX BUIOB
NESITENIbHOCTH (HABBIKOB PEIICHHS TPOOJIeM, MPUHATUS PEUICHUM, MOWCKA, aHAIW3a U
o0paboTku  wuH(pOpPMAIMK, KOMMYHHMKATUBHBIX HABBIKOB, HABBIKOB HW3MEpPCHUH,
COTPYIHUYECTBA, 0€30IMaCHOTO OOpAIEHUS C BEIECTBAMHU B TTIOBCEAHEBHOW YKU3HN).

OcBoeHue coiepkaHusi y4eOHOW  JTUCHUIUIMHBI «XHUMHUS»  oOecreuyuBaeT
JOCTIKEHUE CTYICHTAaMU CIEAYIONINX PE3yIbTaTOB:

JUYHOCMHBIX:
- YyBCTBO TOPAOCTH U YBaKEHUS K HCTOPUUM U JIOCTHXKEHUSM OTEHYECTBEHHOMU
XUMHUYECKOW HAyKW; XHUMHYECKH T'PAaMOTHOE TIOBEJACHHE B NPOPECCHOHATLHON
NESTENIbHOCTH U B ObITY IIpU 0OpallleHHH ¢ XUMUYECKUMHU BEUIECTBaMU, MaTepuaiaMu U
MPOIIECCAMH;
- TOTOBHOCTh K TMPOJOJDKEHUIO OOpa3oBaHUS M TOBBIMICHUS KBalU(UKAIMN B
u30paHHON MpOQEeCcCHOHATBLHOM JIEATEIbHOCTY U OOBEKTUBHOE OCO3HAaHUE POJIH
XUMHUYECKUX KOMITETEHITUN B ATOM;
- YMEHHE HCIONb30BaTh JIOCTHIKEHHUSI COBPEMEHHOW XMMHUYECKOW HAyKu H
XUMHUYECKUX TEXHOJOTHM ISl MOBBIIIEHHUS] COOCTBEHHOTO MHTEIUIEKTYaJIbHOT'O Pa3BUTHUS
B BbIOpaHHOM Mpo(ecCHoHaTbHON AEITEeIbHOCTH;

Memanpeomemuvix:

—  HCIOJB30BAaHUE PA3JUYHBIX BUIOB TO3HABATCIILHON JESATEIBHOCTH W OCHOBHBIX
MHTEJJICKTYaJIbHBIX orneparuil (MoCTaHOBKU 3a7a4uu, (GOpMYIHPOBAHUS TUIIOTE3, aHAIN3 A
U CHHTE3a, CpaBHEHUs, OOOOIICHMS, CHUCTEMATH3allUH, BBISBICHUS TPHUYUHHO-
CJICJICTBEHHBIX CBsI3€H, MOMCKA aHAJIOTOB, (OPMYIMPOBAHUS BBIBOAOB) IS PEIICHUS
MOCTABIICHHOM 3a/layu, MPUMEHEHHE OCHOBHBIX METOJIOB IMO3HaHUS (HAOIIOJCHUS,
HAyYHOTO SKCIEPUMEHTA) I W3YYCHUS PA3JIMYHBIX CTOPOH XUMUYECKHX OOBEKTOB U
MPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh CTAIKUBATHCS B POGECCHOHAIBHOM
chepe;

—  WCTOJNB30BAHWE  PA3JIUYHBIX HCTOYHUKOB JUIsI  TIOMYyYEHUS  XUMUYECKOU
uH(pOpMAIlUKA, YMEHHUE OICHHTh €€ JOCTOBEPHOCTh JUIS JIOCTHIKCHHS XOPOIIUX
pe3yapTaToB B IpodeCCHOHANBHOM chepe;

npeomemHulx:
- c(hOpMUPOBAHHOCTh TPEACTABICHUN O MECTe XUMHH B COBPEMEHHOW HAay4YHOU
KapTUHE MHUpa; T[OHUMAHUE pOJIM XUMUU B  (OPMHPOBAHWUU Kpyrosopa U
(G yHKIIMOHATILHOM IPAMOTHOCTH Y€JIOBEKa AJIsl PEIICHUs TPAKTUYECKUX 3aa4;
- BIIJICHHEC OCHOBOTIOJIATAIOIIMMHI XUMHUYCCKUMU TTOHATHUSIMU, TEOPUIMHU, 3aKOHAMHU
U 3aKOHOMEPHOCTSIMU; YBEPEHHOE IMIOJIb30BAaHUE XHMHUYECKOW TEPMHHOJIOTHEH U
CHUMBOJIMKOM;
- BIIQ/ICHHE OCHOBHBIMHU METOJIaMH HAYYHOT'O TIO3HAHWUS, UCTIOIB3YEMBIMHU B XUMUU:
HAOJIIO/ICHUEM, ONHUCAaHUEM, H3MEpPEHUEM, HKCIIEPUMEHTOM; yMEHHuEe 00padaThiBaTh,
OOBSCHATH PpPE3yIbTaThl TPOBEJACHHBIX ONBITOB M JIEJaTh BBIBOJBI, TOTOBHOCTH M
CIIOCOOHOCTh TPUMEHSITh METO/IbI TTO3HAHUS MIPH PEIICHUH MPAKTUYECKUX 3a/1a4;
- chOpMUPOBAaHHOCTh YMEHHUS JaBaTh KOJUYECTBEHHBIC OLIEHKH U IPOU3BOJIUTH
pacyeTsl M0 XUMHYECKUM (OpMYJIaM U YPaBHCHUSIM;
- BIIQJICHHE TMPaBUJIAMH TEXHUKUA OE30MACHOCTH IMPHU HCIOIH30BAHUN XUMHUYECKHX
BEIIECTB;
- c(hOpMUPOBAHHOCTh COOCTBEHHOM TMO3HUIIMM IO OTHOIICHHID K XHUMHUYECKOU
uH(pOpMaIUU, TOTy4aeMOl U3 Pa3HBIX UCTOYHUKOB.



B mporpamMmy BKIIOUEHO cojAepKaHWE, HaIpaBICHHOEC Ha (QOpPMHUpPOBAHHE Y
CTYJIEHTOB KOMIIETEHIIUN, HEOOXOAUMBIX 1Tl kKauecTBeHHOTro ocBoeHus: OIIOIT CITO na
0a3ze OCHOBHOTO OOIIEro 0Opa3oBaHUs C MOIYYECHUEM CpeaHEero oOIiero oopa3oBaHMUS;
IpOrpaMMbl  MOATOTOBKM KBaTU(UIMPOBAHHBIX PabOYMX, CHYXKAIIUX, MPOrPaMMBI
noAroToBkHu cneruanuctos cpeanero 3seHa (IIKPC, TITICC3).

1.4. Ilepeuenv nnanupyemvix pezyivmamog odyuenus no oucyuniune (nepeyens

dopmupyemvix Komnemenyuii).
He npegycmotpeHnbl



2. CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCIHUATLIAHBI

2.1. O6vem yuednoii oucyuniaunsl U 6UObl y4eOHOI padomul

Bup yyeOHoil paboThI Oobvem uacos

MaxkcumajbHasi ydeOHAsA HATpy3Ka (Bcero) 116
Oo0s3aTenbHasi ayAUTOPHasi yueOHasi HAarpy3Ka (Bcero)
B TOM 4HCJIC:

3aHATHS JTIEKITMOHHOTO THUIIA 32

MPAaKTHYECKUE 3aHSATHS 30

nabopaTOpHBIC 3aHATHUS 16
CamocrosiTesbHasi padoTa o0y4yarouierocs (Bcero) 38
IIpome:kyToUuHasi aTTecTAIlUS ouepenyuposannviil 3auem

2.2. Cmpykmypa oucyuniunl

KoanuectBo
ayIHTOPHBIX YaCOB Camocros
IIpakTHye | -TeJbHAs
HaumeHoBaHWe pa3aeioB U TEM Teopern CKHE U pabora
Bcero qeckoe
oGyaenn JagopaTto | CTyJdeHTa
e p-HbIe (4ac)
3aHATHS
Pazgen 1. O0masi 1 HeopraHu4eckass XUuMHs 66 22 24 20
Tema 1.1 OCHOBHbBIC MOHATHS K 3aKOHBI 8 6 2
Tema 1.2 Tlepuonudeckuii 3aKOH U EPUOANYECKas CHCTEMa
xuMudeckux 31eMeHToB 1. Y. MenneneeBa. CtpoeHue 8 2 4 2
aToma.
Tema 1.3 Crpoenue BeriecTsa 14 3 5 6
Tema 1.4 Boga. PacTBopbl. DnexTpoauTudeckas 7 ) 3 2
JIACCOIIAALIHS
Tema 1.5 Knaccugukarist HeOpraHMIeCKUX COSIMHEHUH 1 12 4 4 4
HX CBOWCTBA
Tema 1.6 Xumuueckue peakiuu 8 2 4 2
Tema 1.7 MeTajuisl B HEMETAILIB 9 3 4 2
Pazpnea 2. Opranuyeckasi XuMus 50 10 22 18
Tema 2.1 OcHOBHBIE NOHATUS OPTaHUYECKON XUMHUH U 8 3 2 3
TEOPHS CTPOCHUS OPTaHNIECKUX COCTIMHEHUH
Tema 2.2 YriaeBogopoAbl ¥ MX IPUPOJIHBIE HICTOYHUKH 14 2 7 5
Tema 2.3 Kucnopozacoaepixammune opraHIdecKue 14 2 7 5
COCAUHCHUS
Tema 2.4 Azotcozaepkaliue OpraHnyeckue COeAMHEHUSI. 14 3 6 5
ITonumepsl
Bcero nmo qucuninge 116 32 46 38




2.3 Temamuueckuii naan u cooepicanue y4eoHoul OuCyunIuHbl

HanmenoBanmue ConeprxaHue y4eOHOro MaTepnaJia, NpaKTHYecKne padoThl, O0vem | YposeHb
pa3aesioB U TeM CcaMOCTOsITeJIbHasi padoTa 00y4aroLuXcs JacoB | OCBOCHHUS
1 2 3 4
Pazgen 1. OOmasi u HeoOpraHuvecKass XHMHSA 66
Tema 1.1 Conep:xanue y4eOHOT0 MaTepuasa 6
OcHoBHBIE 1| MuxpoMup 1 MaKpoMup 2 2
TOHATHS W 2| OCHOBHBIE OHATUS XUMUH 2
3AKOHBI 3| OcHOBHBIC 3aKOHBI XUMHH 2
CamocrosTebHAsA padoTa 00y4a0IUXCS 2
Cocrasnenne rioccapus: BemectBo. Atom. Monekyma. XuMHYECKHA 2,3
aneMeHT. Amotponust. [IpocTeie U crnokHble BeulecTBa. KauecTBeHHBIH
U KOJUYCCTBCHHBIA COCTaB BEIICCTB. XUMHUYECKHE 3HAKH U (DOPMYIIBI.
OTHOCHTENbHBIC aTOMHAas M MOJIEKYJspHas Macchl. KommdecTtBo
BemectBa. CTexnoMeTpHs. 3aKOH COXPaHEHHsI MAacChl BEIECTB. 3aKOH
MMOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJSPHOW CTPYKTYpPHL. 3aKOH
ABorajapo
Tema 1.2 Copaepxxanue y4e0HOr0 MaTepuasa 2
Ilepnonuueckmii | 1| Tlepuomuueckuii 3akon. CTpoeHue atoma 2 2
3aKOH U IpakTuyeckue (J1a6opaTopHbie) paGoThl 4
MEPHOAUMECKAS | 1| T]epyoauyeckas CUCTEMA XUMHUIECKHX DJIEMEHTOB 2
)C;I:I;T:reacxnx 2| Ctpoenue aToma ¢ ucrosib3oBanueM tadomuis! /1. 1. Menaeneepa 2 2,3
ynementos JI. F. CamocrosiTeJbHAsA pad0Ta 00y4aIOIIHUXCH
Menzeseesa. [ToaroToBKa MOTIOTHUTEIHLHOTO MaTepralia o TeMaM (Ha BBIOOD):
Crpoenmue «CoBpemeHHas popmynupoBka [lepruomudeckoro 3akoHay, «3HauCHUE 2
aToMa. ITepuoauueckoro 3akoHa u Ileproanyeckoi cuCTEMbl XUMUYECKUX
anemeHnToB . . MenaeneeBa uid pa3BUTHS HAYKU U IOHUMaHUS
XMMHUYECKON KapTHUHBI MUPA»
Tema 1.3 Conep:xanue yueOHOro MarepuaJa 3
Crpoenue 1| Crpoenue Bemecrsa 3 2
BelecTea IpakTuyeckne (Ia6OPaTOPHbIE) PAGOTHI 5
1| Xumuueckue cBs3u 3 2,3
2| ArperarHble COCTOSIHUSI BEIIECTBA 2
CamocrosiTeIbHAsA padoTa 00y4aI0IUXCH 6
CocTraBneHre KOHCIIEKTOB «YHCTHIE BEIIECTBA U cMeCH», «/lucmepcHbie
CHCTEMBI»
Tema 1.4 Coaepxanue y4e0HOr0 MaTepuasa 2
Bopa. 1| Boga. PactBopsl 2 2
Pacrsopsi. IpakTHyeckue (J1a6opaTopHbIe) paGoThI 3
DUIEKTPOINTHYE 71T T]pyroToBICHNE PACTBOPA 3a4AHHOH KOHLCHTDALMH 2
CKast 2| Ouucrtka BOApI 1 2.3
AuncconAanuA CamocTosiTeJIbHAsI padoTa 00y4aroLUXCs 2
Cocrapnenne TaOnuIsl: «Buapl pa3sMHOKEHUS
Tema 1.5 Coaepxxanue yueOHOr0 MaTepuasa 4
Kaaccnpuxauum | 1| KucnoTsel 4 OCHOBaHUS 2 2
A 2| Comu 1 OKCHIBI 2 2
HeopraHMiecku IIpakTHyeckue (JadoparopHbie) padoThl 4
X COCMHCHII I 7y I'ugponus coneil pa3nuyHOro THUNA 2
HX CBOICTBa -
2| VcnplTanue pacTBOpPOB IEJIOUSH MHIMKATOPAMHI 2 2,3
CamocTosiTesibHAs1 padoTa 00y4aroluXxcs 4
CocraBneHne cpaBHUTENBHOMN Tabmuibl «CBOMCTBAa KUCIOT, OCHOBaHUE,
COJICH M OKCHJIOBY
Tema 1.6 Conep:kaHue y4eGHOro MaTepualia 2
Xumuueckue 1’ XuMHUuecKue peakiuu 2 2
peaknun IpakTuyeckue (1a6opaTopHbie) padoThI 4
1‘ Pemienue 3a1a4 Ha XUMHYECKUE PEaKIIUU 4 .
CamocTosiTeIbHas paGoTa 00yyalouXCs 2

KoHcnekT mo teme: « HpOI/I3BOHCTBO dMMHUaAKa: CbIpbC, alraparypa,




HAYYHBIC ITPUHIIUTIBI

Tema 1.7 Conepxanue y4eGHOT0 MaTepuaja 3
MeTamiasl 1| MeTamasl 2 2
HEMETAJLIbI 2| Hemeramisl 1 2

IIpakTnuyeckue (J1abopaTropHbie) padoThI 4
1| Pacnio3naBanue pyJ xenesa 2 .
2| Pemenue sKcriepUMEHTAIBHBIX 33124 2
CamocrosiTebHAsA PadoTa 00y4AI0IUXCS 2
CocraBnenue npe3eHTanun «Koppos3ust MeTamios»
Pa3znen 2. Opranuyeckasi XuMust 50
Tema 2.1 Coaepxxanue yueOHOr0 MaTepuasa 3
OcHoBHbIE 1| OcHOBBI OpraHMYECKON XUMHUHI 1 2
NOHATAA . 2| Ctpoenre OpraHM9ECcKHX COEIMHEHUH 2 2
OPTaHHIeCKOn IpakTuyeckue (;iaGopaTopHbie) padoThI 2
XMMHH ¥ TeOpUst =
cTpoenus 1] W3roToBnenne Mozeneil MOJIeKy OpraHN4eCcKHX BEIIECTB 2 2,3
OpraHMYecKHX CamocTosiTeJIbHAsA padoTa 00y4aIoIHXCS 3
CoeMHeH il Cocrasnenue Tabnuiel « CpaBHEHUE KJIACCH(DUKALIUN COSAUHEHHUN U
KJaccu(UKAINH Peaknuii B HEOPraHMYECKON 1 OPraHUIeCKON XUMUHU»
Tema 2.2 Coaepxxanue yueOHOr0 MaTepuaja 2
Yraesoxopoant 1’ VriaeBoa0po st 2 I
H ux IpakTuyeckue (1aGopaTopHble) padoThl 7
IPHPO/HBIE 1| O3HaKOMJIEHHE C KOJUIEKIIMENH 00PA3I0B HEQTH U IPOLYKTOB €€ 2
HCTOYHUKH TepepaGoTKi
2| O3HaKOMJICHHE C KOJUICKIHEH KayIyKOB M 00pa3IiaMu U3CIHi U3 2 .
PE3HUHBI
3| IIpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB. 3ydeHne CBOUCTB | 3
IIpUMEHEHHE
CamocrosiTeJIbHAsA padoTa 00y4AaI0IUXCS 5
[ToaroToBKa JOMOJHUTENFHOTO MaTepHala o TeMaM (Ha BBIOOD):
«AJIKeHB, «AJIKaHbI», «/{MeHBI U KaydyKn», « AJIKHHBD, K ADEHBI»
Tema 2.3 Copaepxanue y4e0HOr0 MaTepuasa 2
Kucaopoacoaep 1‘ Kucnopoaconepxaiine opraHuuecKue CoeTMHEHUs 2 1
Kamme IMpakTuyeckne (JabopaTopHbie) paGoTh 7
opraHmvieckue 1| KauecTBeHHas peakis Ha Kpaxmal 2
COCAMHCHH 2| PacTBOpeHMe TMIEepHHA B BOJIE U B3aUMOJICHCTBHE C THAPOKCHIOM 2
memu (1I). 2.3
3| CBoiicTBa yKCYCHOH KHCIIOTHI, OOIIHE CO CBOMCTBAMU MHHEPAIHHBIX 3
KHCJIOT
CamocrosiTeJbHAsA padoTa 00y4a0IUXCH 5
CocTaBUTh CPABHUTEIBHYIO XapaKTEPUCTHKY CIUPTOB U KUCIIOT
Tema 2.4 Conep:xanue yue0HOro Marepuasia 3
A3zoTcoaep:xani 1| AzoTcomepikaliie opraHu9IecKue COeTUNHECHUS 2 1
ne 2| Tomamepst 1 1
opraHmiecKue IIpakTuyeckue (J1adopaTopHble) padoThI 6
COCMHEHMS. 1| PacniozHaBaHMe mIacTMacC ¥ BOJOKOH 2
IHosmMmepsl =
2| Jlenaryparmus pacTBopa OeiKka KyprHOTO SHIa CTUPTOM, pACTBOPAMU 2 2,3
COJIeH TsDKEJIBIX METAJUIOB U ITPU HarPEBaHUH.
3| Penienue sKcriepuMeHTAIBHBIX 33124 Ha HICHTH(QUKAINIO 2
OpPraHUYECKUX COCAMHEHUN
CamocTosiTeJIbHASI pa0doTa 00y4YaroIuXcst 5

[ToaroroBka K 1udQepeHIIPOBaHHOMY 3a4€Ty 10 BOIIPOCaM

UTOro:

116
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2.4. Cooepircanue pazoenos OuCyunIUHb

2.4.1. 3aHATHA JEeKIIHOHHOT0 THIIA

Ne HaumenoBanue
o\ pa3nena

ConepkaHue pa3zjesia

®opma
TEeKYIIero
KOHTPOJIS

Oomas u
HeOpraHmYecKas
XUMUSA

Mukpomup u Makpomup. BemectBo. Arom. Momnekyna.
Xumuueckuid snemMeHT. AsoTponus. IIpocteie U clloXKHBIE
BerlecTBa. KauecTBEHHBIN M KOJWYECTBEHHBIM COCTaB BEIECTB.
Xumudeckue 3HakH U Qopmynsl. OTHOCHTENBHBIE aTOMHAs M
MOJIeKyJsipHasi Macchl. KonnuecTBo BelnecTBa. 3aKOH COXPAaHEHUS
Macchl  BEIIECTB. 3aKOH TIIOCTOSIHCTBA  COCTaBa  BEIIECTB
MOJIEKYJISIPHOM CTPYKTYphl. 3aKOH ABOTaJpO U CIEICTBUS U3 HETO.
Otkpeitue J[. W. MengeneeBsiM I[lepuoamueckoro 3akoHa.
[epuognyeckuii 3akoH B ¢opmymupoBke JI. 1. MeHneneesa.
[Nepnonnueckas TabiaKIa XUMHUYCCKHX IEMEHTOB — rpaduyeckoe
0TOOpakeHHE TMEPUONUICCKOTO 3aKkoHa. LoHHas XuMHYecKas
cBa3b. KoBajeHTHas XuMUYecKas CBsA3b. MeTallinyecKas CBS3b.
ArperaTHBIE COCTOSHHS BEIIECTB W BOJOPOAHAS CBs3b. Bona.
PactBoprl. PactBopeHue. DneKTpoiUTHYECKass AUCCOLMAIIMSL.
Kucnotel 1 ux coiictBa. OcHOBaHus U uX cBoicTBa. Conm U MX
cBoiictBa. OKcHABI W MX cBoicTBa. Kitaccupukanus XUMHYECKUX
peaxkuuid. OKHUCINUTENIFHO-BOCCTAaHOBUTENBHBIE peakiui. CKOpoCTh
XAMHYECKHX peaknuii. OOpaTuMOCTh XHMHYECKHX pPeaKIuii.
Metamnel. Hemeramies.

Y, T,P

2 Opranuyveckas
XHMMHS

IIpuponHble, HCKYCCTBEHHBIE M CHHTETHYECKHE OpPraHUYeCKue
BEILIECTBA. CpaBHeHne OpPraHNYeCKuX BEILIECTB c
HeopraHuueckumu. BaneHTHocTs. XHUMHUecKOe CTpOEHHE Kak
MOopAAOK COCIWMHCHHA aTOMOB B MOJICKYJIBI IO BaJICHTHOCTH.
Knaccudukanms opraHMYecKMX BeNIECTB. AJIKaHBL.  AJIKEHBI.
Anxunbsl. Juensl. Kayayku. Apensl. [IpupojaHble HCTOUYHHKH
yrnesogoponoB. Crmprtel. @Denon. Anpaeruapl. KapOoHoBble
KucnoTel.  CiiokHble S(QHUPBl W OKUPBL.  YTJIEBOJBL. AMHHBL
Awmunokuciotsl. benku. [Tommmepsr. ITnactmaccsl. BookHa.

Y, T, P

2.4.2. 3aHATHSA CEMUHAPCKOI0 THIIA

He mpenycMmoTpensl

2.4.3. IIpakTnyeckne u jgadopaTopHble 3aHATHS

Ne HammeHoBaHMe pa3fesna| HaumeHoBaHMe NPAKTHYeCKUX H JIA00PATOPHBIX padoT

®opma
TeKyIero
KOHTPOJIsI

1. |Pa3pen 1.
Oo0mas u
HeopraHuyveckasi
XUMHUA

Hepnozu/lqecxaﬂ CUCTCMa XUMHNUYCCKUX 3JICMCHTOB

CtpoeHue atoMa ¢ ucrosb3oBanneM taodmuist . M. Menneneena

XUMHUUECKHE CBA3KN

AFpCFaTHLIG COCTOSHHUA BCUICCTBA

IIpuroToBieHue pacTBopa 3aJJaHHOM KOHLIEHTpallUU

OuncTka BOIBI

I'uaponus coseit pa3arMyHOro TUna

HcnbiTaHue pacTBOPOB 11eJI0YEH HHANKATOpaMHU

Pemenne 3amad Ha XUMHYECKHE peaKuumn

PacniozHaBaHue pyn xenesa

Pemenne OKCIIEPUMEHTAJIIBHBIX 32029

Yy, JIP, TTP

2. |Pasmea 2.

W3roToBiieHue Moenel MOJIEKYJl OpPraHUYeCKHX BEIIECTB

11

v, JIP, ITP




Oprannyeckas xumusi |O3HaKOMJICHHE ¢ KOJUIEKIMEl 00pa3oB HE(YTH U MMPOIYKTOB €€
nepepaboTKu

O3HaKoMIIEHHE C KOJUIEKIMEH KaydyKOB U 00pa3aMu U3Jeaui 13
PE3HHBI

[TpupoaHBIE HCTOYHHUKH YTIEBOAOPOIOB. V3ydeHre CBOUCTB U
NPpUMEHEHNE

KauecTBeHHasl peakiys Ha Kpaxmal

PactBopenue riuuepuHa B BOJAE U B3aUMOJEICTBHE C
ruapokcugom mean (11).

CBoOHCTBa YKCYCHON KHCIIOTHI, OOIIKE CO CBOHCTBAMHU
MHHEPAJIbHBIX KUCJIOT

Pacnio3HaBaHue miacTMacc M BOJIOKOH

Jlenatypauus pactBopa Oeiika KypHHOTO SIHIIa CIIUPTOM,
pacTBOpaMH COJIEH TSKEIBIX METAJUIOB U IIPH HATPEBAHUH.
Pemenne skcriepuMeHTAIbHBIX 33/1a4 Ha HACHTU(HKALIUIO
OpraHNYEeCKNX COCTUHEHUH

2.4.4. CoagepxaHue cCaMOCTOATEILHON PadOThI

Temamuxa pegepamog

buorexHonorus n renHas nHxeHepuss — TexHosornu XXI Beka.
HanorexHoisiorus Kkak npuopuTETHOE HAIIPABICHUE PA3BUTHS.

CoBpeMeHHbIE METO/IbI 00€33apaKNUBAHUS BOJIBI.

Kusznp u gesrenbHocTh /. M. MeHaeneena.

Hcnonp30BaHue paguOaKTUBHBIX U30TONOB B TEXHUYECKUX LIEIIAX.

PeHTreHOBCKOE U3ITydEHHE U €r0 UCIIO0JIB30BAHNE B TEXHUKE U MEIMIIMHE.

OxpaHa OKpyXarouei cpesipl OT XUMHUYECKOI0 3arpsI3HEHUS.

PactBopsbI BOKpyT Hac.

IToBapeHHas COIb KAK XMMUYECKOE ChIPhE.

0. VYrmeBomopoaHOE TOILTMBO, €T0 BUABI M HA3HAYCHHE.

BHBoOoo~NoOk,whE

11.  CunTrernmyeckue KaydyKu: UCTOPHS, MHOT0OOpa3ue U MEePCIeKTHBHI.
12. HedTb u ee TpaHCTIOPTHPOBKA.

2.4.5. IlepeyeHb Y4YeOHO-MeTOAMYECKOTr0 o0ecnevYeHUsi IS CAMOCTOSITEIbHOM
padoThI 00y4aKOIIMXCH 10 JUCUUIJINHE

CamocrosTenbHass paboTta oOydarouuxcsi sBJsieTCs BaxkHeumel gopmoil yueOHO-
MM03HABATEJILHOI'O MpOIIECCa.

OcHOBHasi 1eJlb CaMOCTOSITENIbBHOM paboThbl MpPU HM3YYEHUHM JUCHUIUIMHBI —
3aKpEeNUTh TEOPETUUECKUE 3HAHMSI, TIOJYYEHHbIE B XOJ JIEKIIMOHHBIX 3aHATUN, a TaKXKe
chopMupoBaTh IPAKTUUECKUE HABBIKH MOJTOTOBKH B 00JIaCTH OMOJIOTHH.

CaMmocTodarenbHast paboTa B POIECCe OCBOSHUS AUCLMIUIMHBI BKIIOYAET:

- U3Y4YEHHUE OCHOBHOM U JONOJHUTEIBLHOU JIMTEPATYPHI 1O KYPCY;

- CAMOCTOSATENIbHOE U3yYEHUE HEKOTOPBIX BOMPOCOB (KOHCIIEKTUPOBAHUE);
- paboTYy C NEKTPOHHBIMH Y4€OHBIMU PECypCcCamu;

- N3yYEHHE MaTEPHUAJIOB IIEPUOANYECKON NIeYaTH, UHTEPHET PECYPCOB;

- IOATOTOBKY K TECTUPOBAHUIO;

- IOATOTOBKY K MPAaKTUYECKUM U JJaOOPATOPHBIM 3aHATHM;

- CAMOCTOATEJILHOE BBIIIOJIHEHUE JJOMAILIHUX 3aJaHuii;

- HOJATOTOBKY pedepaTa (JoKJIaa, 3cce) Mo OJHOM U3 MpobiieM Kypca.
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HanmenoBanue IlepeyeHb yueOHO-MeTOAMYECKOT0 O0ecnedeHUsl UCHUILUIMHBI 10 BbINOJIHEHHUIO

pa3aejia, TeMbl CaMoOCTOSITEIbHOM paﬁOTbl
Pazpen 1. 1. Tabpwansgn, O.C. Xumwus. 10 xnacc. ba3omwii yposenb: yueOHux/ O.C.
Oowwas u Iabpuansn.- M.: [lpoda, 2015.- 191c.
Heopranmueckas |2. ['abpmwsin, O.C. Xummst. 11 wnace. basoseiid yposens: yuebnux/ O.C.
XHUMHS Iabpuansn.- M.: [lpoda, 2015.- 223c¢.

3. Adonuna, JI.U. Heopranudeckas xumus: yaeonoe nocooue / JL.U. AdonnHa,
AUN. AnapueB, A.A. KazakoBa. - HoBocubupck HI'TY, 2013. - 104 c. -

[DnexTponHbIit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=228823
Paznen 2. 1. Tabpwansn, O.C. Xumwmsa. 10 xnacc. basoBwiii ypoBenb: yueOnux/ O.C.
Opranunyeckas Ia6pmnsa.- M.: ipoda, 2015.- 191c.
XUMMS 2. Tabpwansan, O.C. Xumwms. 11 xiacc. basoBwiii ypoBenb: yueOnuk/ O.C.

Ia6pmmnsa.- M.: ipoda, 2015.- 223c.

3. l'opnenko, B.A. Opranuueckast xumus: yueOHoe nocodue / B.A. T'opreHko,
JI.B. Kysnenona, E.A. Subikuna - M.: IIpomerent, 2012. - Y. I, 1. - 294 c. -
[DnexkTpoHHbBI pecypcl]. - URL:
http://biblioclub.ru/index.php?page=book&id=211718

Kpome mnepednciaeHHbIX HCTOYHHUKOB OOYYAIOIIMNACS MOXET BOCIOIb30BaThCS
IIOMCKOBBIMU CHCTEMaMHM ceTU VIHTepHET 1o TeMe CaMOCTOSITENIbHON PadoThI.

JI5it OCBOGHMSI AMCLUUIUIMHBI U CAMOCTOSITENILHOTO BBITIOJIHEHUST TIPEIYCMOTPEHHBIX
y4eOHOI mporpaMMoil Kypca 3alaHuil MOXET OBbITh MCIOJIB30BAHO ClEAyIoLIee yueOHO-
METOJUYECKOE 00ECIICUECHHE:

- METOJJMYECKHE PEKOMEHAINN K BBIMIOJIHEHUIO MTPAKTUUECKUX U Ja00paTOpHBIX paldoT;
- METOJMYECKHE PEKOMEHAALNN K CAMOCTOSTENBHOM paboTe.

Hauanom opranusaiuu jar000i caMOCTOSTeNbHOW pabOThl JOHKHO OBITh MPUBUTHE
HaBBIKOB M YMEHHMH T'paMOTHOM paboThl C yuyeOHOW W HaydyHOW JMTeparypol. IDTOT
IpoIlecC, B TEPBYIO OYEpE/b, CBSI3aH C HAXOKICHHEM HEOOXOIMMOM Ui YCIEIIHOTO
OBJIQJICHUS] y4eOHbIM MarepuajoM JuTeparypoil. OOydarommuiicss AOMKEH YMETh
HOJIb30BATHCS (POHAAMH OMOIMOTEK U CIIPaBOYHO-OMOIMOrpaduueCKUMU U3TaHUSAMU.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Jns  peanu3anmMd  KOMIIETEHTHOCTHOTO  TIOJXO/Aa  TIPEayCMaTpUBAETCs
WCITOJIb30BAaHNE B Y4€OHOM IPOIIECCE aKTHBHBIX M MHTEPAKTUBHBIX (HOPM MPOBEIEHUS
ayIUTOPHBIX M BHEAYAMTOPHBIX 3aHIATUH C MEJIbl0 (HOPMUPOBAHUS W PA3BUTHUS
po(hecCHOHATBHBIX HABBIKOB 00YJarOIITUXCS.

B mpomecce mnpemomaBaHHMs TPUMEHSIOTCS 00pa3oBaTelbHBIC TEXHOJIOTHUH
pPa3BUTHsI KPUTHYCCKOTO MBINUICHUA. B ydeOHOM mporecce Hapsay ¢ TpaaullnOHHBIMA
00pa30BaTEIbHBIMU ~ TEXHOJOTHSMU  UCHONB3YIOTCS KOMITBIOTEPHOE TECTUPOBAHMUE,
TEMaTHYCCKUE TIPE3CHTAIINH, HHTEPAKTUBHBIC TEXHOJIOTHH.

3.1.06pa3zosamenbnbvle mexHOI02UU RPU RPOBEOCHUU 1KY UL

Ne Hanmenosanne Buabl npumensieMbIx Kou.
pasaeia pasgea 00pa3oBaTeILHBIX TEXHOJIOT Hi vac
1 OCHOBHBIE TIOHATHS M 3aKOHEI AynuoBu3yaibHast TEXHOJIOTHS, 6
' KpYIJIBIHA CTOJ
[Nepuonuyeckuii 3aK0H U NepUOUYECKas
AynuoBu3yalibHasl TEXHOJIOTHS, "
2. cHUCTEMa XUMUYeCcKuX smementos 1. 1. HDOBIEMHOE HATOKEHIE 2
MengeneeBa. CTpoeHue aToMa. P
CrpoeHue BemecTBa
3 JICKIHSI-TUCKYCCHS 3
4 Bona. PacTBopbl. DnekTponuTHyecKas AyIHOBH3yasIbHAs TEXHOJIOTHSA, o
Aucconnann MPOOJIEMHOE U3JIOKCHUE
Kraccudukanms HeopraHmyecknux .
5 COCIMHEHUH U UX CBOMCTBA Kpyriprit cTon 4
6 XUMIYECKHE PeaKiH AynuoBu3yanbHas TEXHOJIOTHS, ox
MPOOIIEMHOE H3JI0KEHHE
Merasbl 1 HeMeTaJlIbl
7 Jlekuusi-nucKyccust 3
OCHOBHBIE TIOHSITUS] OPraHHMYECKOM XUMHH 1 . N
8 TEOPHs CTPOEHHS OPraHMUECKUX COEMHEHNH Kpyraetii cron 3
YT1€eBOA0POIbI U X IPUPOIHBIE HCTOUHUKH
9 IIpecc-xoudepenuns 2
Kucnoponconaepxamye opranmyecknue
10 COeMHEHNUS [Mpecc-koHpepeHuuns 2
A30TCOIepIKale OPraHUIECKUE
11 coenuuenus. Ioaumepst Ipecc-koupepenius 3
Hroro nmo xypey 32
B TOM YHCJI€ HHTEpaKTUBHOE 00y4yeHune™ 8*

3.2. Odpa3zosamenvuple mexHOI0ZUU NPU NPOBEOCHUN NPAKMUYECKUX 3AHAMUIL U
aadopamophvlx padbom

Ne Tema 3ansaTus Buab! npuMeHsieMbIX 00pa30oBaTeIbHBIX Kox
TeXHOJIOTHH wac
1 IIpakTnuyeckas padora Nel 2
[Nepronuyeckas cucreMa XUMHUYECKHX 3JIEMEHTOB AHanu3 KOHKPETHBIX CUTYyaINi
2 IIpakTnyeckas padora Ne2 Penienne cuTyaTUBHBIX U IPOM3BOJCTBEHHBIX 2*
Crpoenue aToma c ucrosp3oBanueM tadiuus! 1. M. | 3amau
Menneneesa
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3 |IIpakTuyeckas padora Ne3 Juckyccust 1o TEOPETUYECKUM BOIIPOCaM. 3
XUMUYECKHE CBSI3U Pewienue 3a1au ManbiMu rpynnamu

4 | JlaGopaTopHas paGora Nel Juckyccust Mo TEOPETUYECKUM BOIIPOCAM. 2
ArperaTHble COCTOSHUS BEIeCTBa BrimosHenne nabopaTopHOi paboTh

5 |JlaGoparopuas padora Ne2 Juckyccust Mo TEOPETUYECKUM BOIIPOCaM. 2
[IpuroToBnieHne pacTBOpa 331aHHOM KOHLEHTpalmu | BeimonHeHue 1abopaTtopHOil paboThl

6 |JlaGoparopuas padora Ne3 Juckyccust Mo TEOPETUYECKUM BOIIPOCaM. 1
OuncTKa BOJBI Brmonuenune nabopaTopHoii paboTh

7 |IpakTuueckas pagora Ned Jluckyccust Mo TeOPETUYECKUM BOTIPOCaM. 2
T'uaponu3s coseld pa3nuyHOro TUIA HrpoBoe 3aHATHE HA MOAETAX

8 |JlaGopaTtopHas padora Ned Juckyccust 10 TEOPETUUECKUM BOIIPOCAM. 2
HcnpiTanyre pacTBOPOB 1I€10YeH HHANKATOPAMHU Beimonsenne nabopaTopHOi paboThI

9 |IIpakruyeckas padora Ne5 Juckyccust o TeOpeTHUECKUM BOTIPOCaM. 4
Pemenne 3a1a4 Ha XUMUYECKHE PEAKIIUH Pemmenne 3a1a4 ManbpIMy TpynnaMu

10 |HOpaxruueckasi pagora Ne6 JIucKyccust M0 TEOPETHYCCKUM BOTIPOCAM. 2*
Pacno3naBanue pya xenesa Pewrenue 3anau nHAMBUAYAIBHO

11 |IIpaxkTuyeckasi padora Ne7 JIMCKyCCHSI TTO TEOPETHYECKUM BOTIPOCAM. 2
Pemmenne skcriepiMEHTAIBHBIX 33124 Pemmennie cuTyaTHBHBIX M TPOM3BOACTBEHHBIX

3a1a4

12 | JIabopaTopHasi padora Ne5 Juckyccus Mo TEOPETUYECKUM BOIIPOCaM. 2
W3roToBiieHue Moeel MOJIEKyYJI OpraHu4eCKUX BeimonHenue 1abopatopHoii paboTh
BEILIECTB

13 | IIpaxrTuyeckasi paGora Ne8 Juckyccust 1o TEOPETUUECKUM BOIIPOCaM. 2
O3HaKoMIIEHHE C KOJUIEKIHEeH 00pa3os HedTH Pemmenne cuTyaTHBHBIX M TPOM3BOACTBEHHBIX
MPOJYKTOB €€ NepepaboTKu 3a1a4

14 | paxruueckasi pagora Ne9 Juckyccust Mo TEOPETUYECKUM BOIIPOCAM. 2
O3HaKOMIJIEHHUE C KOJUIEKIIMEH KaydyKoB 1 oOpa3iamu | PemieHue CUTyaTUBHBIX U IPOU3BOJICTBEHHBIX
W3ETNN U3 PE3NHBI 3a1aq

15 |IIpakTnyeckasi padora Nel( Jluckyccust Mo TEOPETHIECKUM BOTIPOCAM. 3*
[IprpoaHbIe HCTOYHUKH YTIEBOAOPOIOB. M3ydenne | PenieHue cUTyaTHBHBIX U IIPOU3BOJCTBEHHBIX
CBOICTB U IPUMEHECHUE 3a1a4

16 |JIabopaTtopHas padora Ne6 JMcKyccHs 0 TEOPETHYECKUM BOIIPOCAM. 2
KagecTBeHHas peakuus Ha Kpaxma BeimonHenue abopatopHoii paboTh

17 |JlaGopaTopHas pagora Ne7 Juckyccust Mo TEOPETUYECKUM BOIIPOCaM. 2
PactBopenue rimieprHa B BOJIe U B3aUMOJICHCTBUE ¢ | BoinosHeHue 1abopaTtopHoii paboThl
ruapokcunoM meau (11).

18 |JlaGopaTropHasi padora Ne8 JIMCKycCHst MO TEOPETHYCCKUM BOTIPOCAM. 3
CBoiicTBa yKCyCHON KHCIIOTHI, 00IIHE CO cBOMcTBaMHU | BrimonHenne nabopaTopHoi paboTel
MUHEPAJIBHBIX KUCJIOT

19 | [paxruueckasi pagora Nell Juckyccust Mo TEOPETUYECKUM BOIIPOCaM. 2*
PacniozHaBaHue mIacTMacc 1 BOJIOKOH Pemenne cuTyaTuBHBIX M ITPOU3BOACTBEHHBIX

3a1aq

20 |Mpaxkruyeckasi padora Nel2 JIMCKyCCHsI TTO TEOPETHYECKUM BOTIPOCAM. 2
Jenarypanus pactBopa Oenka KyprHHOTO siiiia Pemmenne 3a1a4 MHOUBUAYATBHO
CIIUPTOM, PaCTBOPAMH COJIEH TSDKEIIBIX METAJIOB U
IIPU HarpeBaHHH.

21 |Tpakruyeckasi padora Nel3 Juckyccust Mo TEOPETHUECKUM BOTIPOCaM. 2
Pemenne skcriepiMEHTAIBHBIX 33124 Ha Pemennie cuTyaTHBHBIX ¥ TPOM3BOACTBEHHBIX
WICHTU(HUKALUIO OPraHMYECKUX COSJIMHEHUM 3a1a4

Hroro mo kypcy 46

B TOM YHCJIE MHTEPAKTUBHOE 00ydeHne™ 10*
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4. YCJIOBUS PEAJIU3ALINU MPOTPAMMBI TUCLHIUTIJIMHBI

4.1. Mamepuanvno-mexuuueckas 6aza, HeoOX00UMAas 013 OCYULeCmMe1eHUA
o0pa3zoeamenvbHo20 npoyecca no OUCYUNIUHE

Peanuzanus y4eOHOM IUCHUIUIMHBL «XHUMHUS» TpeOyeT Haludyusi y4eOHOTO
KaOWHeTa sl TPOBEJACHUS TEOPETUUYECKUX, MPAKTHUYCCKUX 3aHATHA U JIAOOPATOPHBIX
pabor.

Peanuzanusa  y4eOHOW ~ NUCHMIUIMHBI  OCYIIECTBJISIETCS B CHEHUAIBHO
000py/ZIOBaHHOM KaOWHETE E€CTECTBEHHOHAYYHBIX TUCIUIUIMH, KOTOPHIH BKIIIOYAET B
ceost:

MYJIbTUMEINA KOMIUIEKT (MYJIbTUMEINAIPOCKTOP U SKPaH),
KOMIIBIOTED,

JocKa ydueOHas,

yueOHast MeOeb.

YueOHo-MeToANMYecKoe odecreyeHme

Paboyas yuebnas nmporpamMmma

Y4eOHuKu

Mertonuyeckue pazpaboTKu K 3aHITHIM

JnmakTruecknuid pa3aaTOuHbI MaTepral

Kaprouku-3ananusi, TeCToBbIC 3a/1aHUS

JleMOHCTpaIMOHHbBIE MaTepraibl (MyJIbIUMEINIHHBIC TTPE3CHTAIIUH, BUICO(DUIHMBI)
Komrmuiekt yueOHO-HATISIIHBIX TOCOOUH IO XUMUU

KoMITIeKT mOpTpeTOB XUMUKOB

Ta6mauua JI.1. Menzaeneena

Komriekt HarmsiiHpIx mocoouit

Komrnekt mpubopoB i1t mpoBeieHns 1a00paTOPHBIX U MPAKTHYECKUX PadOT
KoMI1ekT 251eKTpOHHBIX TOCOOUi

4.2 Ilepeuenv Heo0Xx00uM020 NPOZPAMMHO20 0OecneyeHus

1. 7-zip (muen3us Ha aHrI. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (umensus -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player (numensus -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache Open Office (muuensus - http://www.openoffice.org/license.html)
5. Free Commander (sunensus -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%hbd%d0%b7%d
0%b8%d1%8f/)

6. Google Chrome (nuren3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cB0G0HOM Jq0CTYIIC)

8. Mozilla Firefox_(munensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. HIEPEYEHb OCHOBHOM U JONOJITHUTEJIBHON YYEBHOM JINTEPATYPHI,
HEOBXOJUMOM JJI51 OCBOEHUS JUCHUTIIUMHBI

5.1. Ocnoenasn rumepamypa

1. Pocun.M. B. Xumnus. YueOonuk u 3agaunuk : aius CI1O / W. B. Pocun, JI. 1.
Tomuna, C. H. ConoBbeB. — M. : U3natenbctBo FOpaiit, 2017. — 420 c. — URL:
https://biblio-online.ru/viewer/7678EFFE-1F8D-48 A3-AAEQ-9F9E86320CB1#page/1l
2. MaprteiaoBa,T. B. Xumus : yueouuk u npaktauxym st CI1O / T. B. MapTtsiHoBa,
U. B. Apramonosa, E. b. 'onyHos ; noxa pen. T. B. MapTteiHOBO#. — M. : U31aTenbcTBO
FOpaiit, 2017. — 393 ¢. — URL.: https://biblio-online.ru/viewer/C857772E-BD06-
4C00-81AC-518E104A9CE#page/l

3. Xumus. 3amaunuk : yaeoHoe mocooue mis CI1O / 1O. A. JleGenes [u ap.] ; mox
obmr. pexa. I'. H. ®aneeBa. — M. : U3znarensctBo KOpaiit, 2017. — 236 c. — URL:
https://biblio-online.ru/viewer/776D1303-3CDD-42AE-89FC-DEC2F5D8COE8#page/1

5.2. /lonoanumenvnaa numepamypa

1. labpuanan, O.C. Xwummsa. 10 kmacc. baszoBeiii  ypoBenb: yueOnux/ O.C.
["a6puaisan.- M.: [Ipoda, 2015.- 191c. 10

2. labpuansn, O.C. Xwummsa. 11 xkmace. baszoeiii  ypoBenn: yueOnux/ O.C.
["abpuaisn.- M.: [Ipoda, 2015.- 223¢. 10

3. .EctectBoznanmue. bazoBbrii yposenb. 10xin.: yueOnuk/ O.C. TI'abpwomsan, WN.I.
Octpoymos, H.C. Ilypermena, C.A. Cnankos, B.M. Cusornasos,- M.: Jlpoda, 2014.-
334c.

4, EcrectBo3nanue. bazoserit ypoBens. 1 1ki.: yaeonuk/ O.C. I'abpuamsa, U.T.
Octpoymos, H.C. IlypsimeBa, C.A. Cnaakos, B.1. CuBornasos,- M.: JIpoda, 2016.-
334c.

S5. Adonununa, JI.W. Heopranndeckas xumusi: yueOnoe nocooue / JI.U. Adonuna,
A.N. Anapues, A.A. Kazakosa. - HoBocubupck HI'TVY, 2013. - 104 c. - [DneKTpOHHBIN
pecypce]. - http://biblioclub.ru/index.php?page=book_view_red&book_id=228823

6. bapkosckmii,E.B. O6mas xumms / E.B. bapkosckuii, C.B. Tkaues, JI.I.
[lerpymenko. - Munck: Beinmiimas mkona, 2013. - 640 c. - ISBN 978-985-062314-0;
To xKe [DNEeKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=235669 7. I'opnenko, B.A. Opranuueckas
xumus: yueOHoe mocobue / B.A. I'opnenko, JI.B. Kysnenosa, E.A. Supikuna - M.:
[Ipomerent, 2012. - Y. I, II. - 294 c. - [Onektponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book_view_red&book id=211718

8. Huxutuea, H. I'. Ananutndeckas xumus : yaeOHUK U ipaktukyMm s CITIO / H. T'.
Huxutuna, A. I'. bopucos, T. 1. Xaxanuna ; nox pea. H. I'. Hukutunoit. — 4-e usn.,
nepepad. u gon. — M. : UznarensctBo FOpaiit, 2017. — 394 ¢. — URL.: https://biblio-
online.ru/viewer/26720D82-A41A-43A0-83E6-2FB7129B060E#page/1

9. I'muuka, H.JI. O6mas xumust B 2 1. Tom 1 : yue6uuk qs CIIO / H. JI. T'nunka ;
nox pen. B. A. IlonkoBa, A. B. badkoBa. — 20-e uzz., mepepab. u mom. — M. :
W3narensctBo  FOpaiir, 2017. — 349 c¢. — URL: https://biblio-
online.ru/viewer/3D015974-C8BA-4318-A17B-12F6702B4CF3#page/1

10. T'muuka, HJI. O6mas xumus B 2 T. Tom 2 : yuebnuk mnst CITO / H. JI. 'nunka ;
nox pen. B. A. Tlonikosa, A. B. ba6koBa. — 20-e u3., nepepal. u mom. — M. :
UznarensctBo Opaiit, 2017. — 379 ¢.— URL:  https://biblio-
online.ru/viewer/FO06ED23-17BD-48E9-AECE-B1FB6DD11E4A#page/1

17


https://biblio-online.ru/viewer/7678EFFE-1F8D-48A3-AAE0-9F9E86320CB1#page/1
https://biblio-online.ru/viewer/C857772E-BD06-4C00-81AC-518E104A9CE9#page/1
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https://biblio-online.ru/viewer/776D1303-3CDD-42AE-89FC-DEC2F5D8C0E8#page/1
https://biblio-online.ru/viewer/26720D82-A41A-43A0-83E6-2FB7129B060E#page/1
https://biblio-online.ru/viewer/26720D82-A41A-43A0-83E6-2FB7129B060E#page/1
https://biblio-online.ru/viewer/3D015974-C8BA-4318-A17B-12F6702B4CF3#page/1
https://biblio-online.ru/viewer/3D015974-C8BA-4318-A17B-12F6702B4CF3#page/1
https://biblio-online.ru/viewer/F906ED23-17BD-48E9-AECE-B1FB6DD11E4A#page/1
https://biblio-online.ru/viewer/F906ED23-17BD-48E9-AECE-B1FB6DD11E4A#page/1

11. AnapueB, A. . O6mas xumusa. COOpHUK 3aJaHUM C MPUMEPAMHU PEUICHUN :
yuebHoe mocodbue nns CIIO / A. . AnapueB, — URL: JI. U. Adponuna. — 2-e usn.,
uctp. u jgon. — M. : UzmarenscrBo IOpaiit, 2017. — 120 c. https://biblio-
online.ru/viewer/6FD2AB3A-0057-421D-930E-192A8B58E8C2#page/1

12.  T'pannbepr, U. . Opranuueckas xumus : yaueOnuk myst CI10 / W. U. I'pann6epr,
H. JI. Ham. — 8-e uzn. — M. : U3parensctBo FOpaiirt, 2017. — 608 c. — URL:
https://biblio-online.ru/viewer/03696 AA1-6944-4C84-BBCB-DI9DIFA0210CE#page/1
13. Kamwmuckuii, B. A. Oprannueckasi XuMusl : TECTOBBIC 3aJIaHUS, 33]1a9H, BOIIPOCHI :
yaeoHoe nocobue s CIIO / B. A. KamuHckuii. — 2-e u3a., ucnp. u gom. — M. :
UznarensctBo Opaiit, 2017. — 289 ¢. — URL: https://biblio-
online.ru/viewer/09EA6D71-8182-4441-9CC6-12677823A625#page/1

14. T'apumn, A.Il. Oprannyeckas XMMusl B pUCyHKax, TaOIMIIaX, CXeMax : ydeOHoe
nocobue anst CITO / A. 1. Tapmiun. — 3-e usn., ucnp. u non. — M. : U3narenscTBo
FOpaiit, 2017. — 240 c— URL.: https://biblio-online.ru/viewer/73CFD907-F528-4454-
A155-7TFA85816BE4E#page/l

15. TI'pang6epr, U.1. Oprannueckas xumus. [IpakTudeckue paboThl U CEMUHAPCKUE
3aasaTHs: yaeonoe nocooue s CI1O / U. U. T'paun6epr, H. JI. Ham. — 6-¢ u3 .,
nepepad. u gor. — M. : U3marensctBo FOpaiit, 2017. — 349 ¢. — URL: https://biblio-
online.ru/viewer/B9SAD7FE-10FE-428B-9FBE-0D9DC5C82FA5#page/1

5.3  Ilepuoouueckue uzoanusn

1. Bompocsr ecrectBo3nanus. — URL:
https://e.lanbook.com/journal/2310#journal_name

2. Y4eOHbIit skciepuMeHT B obpa3zoBanuu. — URL:
https://e.lanbook.com/journal/2335#journal_name

3. 3nanme-cuna. — URL:

http://biblioclub.ru/index.php?page=journal red&jid=220412.

4, Ksautuk. — URL: https://e.lanbook.com/journal/2409#journal name

5. Hayxka u »wu3nb. — URL:
http://biblioclub.ru/index.php?page=journal red&jid=441231.

5.4 Ilepeuens pecypcos unghopmauuoHHo-meaeKOMMYHUKAUUOHHOIU cemu
«HUnmepuem», He00X00UMbBIX 011 0CEOCHUA OUCUUNTIUHDBL

1. OBC «YnuBepcurerckas 6udmmoreka ONLINE». — URL: www.biblioclub.ru

2. OBC m3parensctBa «Jlans». — URL: https://e.lanbook.com

3. OBC «tOpaiit». — URL: http://www.biblio-online.ru/

4. DnexktponHbld kartanor Hayunoit 6ubmmuorexku Kyol'y. —
URL:http://212.192.134.46/MegaPro/Catalog/Home/Index

5. DnextponHas 6ubnuoteka «M3aarenbckoro qoma «I peOCHHUKOB) -
URL:www.grebennikon.ru

6. Hayunas snexktponnas 6ubnnoreka (HOb) «eLibrary.ruy. - URL:http://www.elibrary.ru
7. Basel nanubix kommanuu «Mct Beroy. - URL:http://dlib.eastview.com

8. Jlekropuym TB». - URL.: http://www.lektorium.tv/

9. HartmonanpHas anekTpoHHas onbnuorexka «HOby». - URL:http://H36.pd/

10. KubepJlenunka: HayuHas syektponHas oubnmmnoreka. — URL: http://cyberleninka.ru/
11. Equnoe okHO ocTyna K 00pa3oBaTesIbHBIM pecypcaM : penepanbhas NC
cBoboanoro noctyna. — URL: http://window.edu.ru.

12 CnpaBouno-nipaBoBas cucreMa «Koncynbsrant [lmroc» - URL  http://www.consultant.ru
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6. METOJIJMYECKUE YKA3ZAHMSI JUISI OBYYAIOLIUXCSI IO OCBOEHUIO
JTUCHUTINHBI

Jucturmnaa  «XuMHs)» — HallellieHa Ha [OJydYeHHe 3HaHWUM B 00JacTh
€CTEeCTBEHHOHAYYHBIX JUCIUILINH.

C TOYKM 3pEHHS UCIOIb3YEMbIX METOAOB JEKIHMH MOAPA3ACIAIOTCS CIEIYIOLIUM
oOpazoM: HH(POPMAITMOHHO-OOBSICHUTENIbHAST JICKIMs, ITOBECTBOBATENIbHAS, JICKITUS-
Oecena, mpobsieMHast ICKIUS U T. 1.

OOydeHre CTYIEHTOB OCYIIECTBISAETCS IO TPAAUIMOHHONM  TEXHOJIOTUU
(IeKIIMOHHBIN MaTepHual, MpaKkTUUYEeCKUue W J1abOpaTOpHBIE 3aHSTHS, CAMOCTOSITEIbHBIE
paboThI) C BKIIFOUEHHEM WHHOBAIMOHHBIX SJIEMEHTOB.

YcTtHOEe — u3NokKeHHWE ~— y4eOHOro - Mmarepuaiga @ Ha  JICKIMH  JOJDKHO
KOHCIIEKTUpOBaThCs. CIyIaTh JIEKIUIO0 HY)KHO YMETh — MOJIEP)KUBATh CBOE BHUMAaHUE,
MOHATh M 3allOMHUTH YCIHBIIIAHHOE, YJIOBUTH TMay3bl. B mporiecce H3I0KEHUS
MpPEnoiaBaTesieM JIEKIIUM CTYJEHT JOJDKEH BBISICHUTh BCE HEMOHATHBIE BOIPOCHI.
3anuceiBaTh COAEpKAHME JIEKIIMM HYKHO 00s3aTeIbHO — 3alUCHd  IOMOTaroT
MOJAICPKMUBATh BHUMaHUE, CIIOCOOCTBYIOT TOHMMAHUIO U 3alIOMUHAHUIO YCIIBIIIAHHOTO,
OPUBOJIUT 3HAHUWE B CHUCTEMY, CIYXaT OMOpOMl aisi mepexona K Ooisiee TIyOOKOMY
CaMOCTOSITEIbHOMY M3yYEHHIO TIPEIMETA.

MeTtonuyeckrue peKOMEeHIalluU M0 KOHCIIEKTUPOBAHUIO JICKIIU:

— 3aMKUCh JOHKHA OBITh CUCTEMHOM, MPECTABIATh COOOM COKpAIIEHHBIN BapUAHT JICKIIUU
npenoaasarens. Heo6xoaumo cirymmars, 06, {yMbIBaTh U 3aIMCHIBaTh OJHOBPEMEHHO;
— 3aMKCh BEAETCSA OUYEHb OBICTPO, YETKO, IO BOBMOXKHOCTH KOPOTKUMU BBIPAKEHUSIMU;
— HE TpeKpamias CIymarh MpenojaBaTelisi, HY)KHO 3allMChIBaTh TO, YTO HEOOXOIAMMO
yCBOUTh. Henb3st 3anmuchiBaTh cpasy ke BICKa3aHHYIO MBICIh MIPENoiaBaress, CaeayeT e
MOHSTH U MOCJIE 3TOTO KPaTKo 3alucarb CBOUMH CIIOBAMU WJIM CJIIOBAMH MPETOAaBATEI.
BaxxHo, yToOBI B HEMl He OB MOTEPSIH OCHOBHOM CMBICIT CKa3aHHOTO;
—HMEHa, J1aThl, Ha3BaHUsI, BBIBOJIbI, OIIPEICTICHHUS 3aITUCHIBAIOTCS] TOUHO;
—cienyeT oOpaTuTh BHUMaHUe Ha odopMIICHHE 3amucu JeKiuu. s Kaxkaoro npeamera
3aBonUTCS 00mas Terpaab. OTIMYHBIM OT OCTAJbHOTO IIBETA CIIEAYET BBIJCIIThH
OTHEJbHBIE MBICIM U 3arojOBKHM, COKpallaTb OTAEJIbHBIE CJIOBAa U MPEAJIOKEHUS,
UCIIOJIb30BaTh YCJIOBHBIC 3HAKH, OYKBBI JJATUHHCKOTO M TPEUYECKOTO aji(aBUTOB, a TAKKE
HEKOTOPBIE MPUEMBI CTEHOTPadUIECKOTO COKPAIIICHUS CIIOB.

[IpakTuyeckue 3aHATUS 110 TUCUUIIITNHE «broIorus» NpoBOASTCS 1O cXeMe:
— YCTHBIH, TMOO MUCEMEHHBIN OMPOC M0 TEOPUHU B HAUaJIe 3aHSITHUS;
— pelieHne NpakTUUECKUX 3a/1a4 MOCTABJICHHBIX NIEPE CTYACHTOM;
- WHJUBUyaJbHbIE 3aJaHUsl JUISl TIOJTOTOBKU K MPAKTUYECKUM U JITAOOPATOPHBIM
3aHATHSIM.

[lenp mpakTUYECKOrO 3aHATUSI - HAYYUTh CTYJEHTOB MPUMEHSTH TEOPETHUYECKUE
3HAHUS TPU PEHICHUM MPAKTUYECKUX 3a/lad U BBINOJIHEHHUE J1a0OpaTOPHBIX PadOT Ha
OCHOBE pEaJIbHBIX JIaHHBIX.

Ha npakTrdeckux u 1a00paTOpHBIX 3aHATUSAX MPEoOIAAAI0T CIECAYIOIINE METOIbI:

— BepOanbHbIE (MPe0bIiaatoIIMM METOIOM JOJDKHO OBITh OOBSICHEHHUE);
— TmpakThueckue (MMCbMEHHBIC 3/1aHusl, 3aJaHus ¢ ucnonb3oBanuem [1K, BeimomHeHue
paboTHI TIO TUIAHY U TIP.)

BaxxHbIM 17151 CTyZIeHTa SIBISIETCS YMEHUE PAllMOHAJIBHO MOAOHUpaTh HEOOXOIUMYIO
yu4eOHYI0 JHTEepaTypy U YMEHHE TOJb30BAaThCS MPUOOPETEHHBIMH MPAKTUYECKUMHU
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HaBBIKAMH TIPH paboOTe C MPOTrPaMMHBIMH cpeacTBaMu. OCHOBHBIMH JIUTEPATYPHBIMHU
UCTOYHUKAMH SIBJISIFOTCSI:

— oubnnoreunsie ponabl punnana Kyol'Y;

— 3JIEKTPOHHAsI OMOIMOTEYHAs cUcTeMa «Y HUBEPCUTETCKasi OMOIMoTeKa OH-TaiH»;

— 3NIEKTpOHHAst Onbmoreunas cuctema Mznarenscrra «Jlanby.

[Tonck kHHT B OMOIMOTEKE HEOOXOIUMO HAYMHATH C HW3YYCHHS MPEAMETHOTO
KaTajora W CO3JaHHs CIUCKAa KHHT, TOCOOWH, METOAMYECKHX MaTepHAIOB IO TEME
M3yYeHUsI.

[TpocMOTp KHUTU HAYMHAETCSI C TUTYJBHOTO JIUCTA, CIEAYIOIIETO MOCe OOJOKKH.
Ha HéM 0O0BIYHO TOMENIAOTCSI BCE OCHOBHBIC [aHHBIC, XapaKTEPHU3YIOUIHNE KHUTY:
Ha3BaHWE, aBTOp, BBIXOJHbBIC JaHHBIC, JIaHHbIE O Tepeus3aanun U T.1. Ha oGopote
TUTYJIBHOTO JIMCTa NAETCsl aHHOTAlWsA, B KOTOPOM YKa3bIBaeTCS TEMaTHKa BOIIPOCOB,
OCBEIIEHHBIX B KHUTE, OMPECNAeTCS KPYr 4YuTaTesiel, Ha KOTOPBIM OHAa paccuMTaHa.
Bonpmioe 3HavueHWe WMeEET TPEANUCIOBHE KHUTH, KOTOPOE 3HAKOMHUT YHTATENS C
JUYHOCTBIO aBTOpA, MCTOPHEH CO3JaHUs KHUTH, PacKpbIBaeT conaepkanue. lIpounTtan
IOpEeIUCIOBHE U TOJYy4UB OOIee MNpeACTaBICHHE O KHUTe, CIeAyeT OOpaTUTbcs K
ormapneHunio. OriaBieHNe KHUTH 3HAKOMHT C COJIEpPKAaHHEM M JIOTHYECKOH CTPYKTYpOM
KHWUTH, TIO3BOJIIET BBIOpATh HYXHBIM MaTepuan A u3ydeHus. [0 u3laHuUs KHUTH
MO3BOJISIET CYIAWTHh O HOBH3HE Marepuana. YeMm wyamie KHHra U3Aaércs, TeM OOJNBIIYIO
IIEHHOCTb OHAa TpeJCTaBisieT. B KHUre MOryT ObITh IMPHUMEUYaHHUs, KOTOPHIE COAEpKaT
pa3IuyHBIC MIOTONHUTENbHBIE cBeleHUs. OHM TedaTaroTcsl BHE OCHOBHOTO TEKCTa W
Pa3bBACHSIOT OTHAETbHBIE BONPOCHL. [IpenMeTHbie U anipaBUTHBIC yKa3aTENU 3HAYUTEIHHO
o0JIer4aroT TOBTOPEHUE H3JI0KEHHOTO B KHUTE Marepuaia. B KOHIlE KHHUTH MOXKET
pacmnofiaratbCsi BCIIOMOTaTebHbI MaTepuai. K HeMy OObIYHO OTHOCATCS WHCTPYKIIUH,
PUIIOKEHHUS, CXEMbI, CUTYallMOHHBIE 33/1a4H, BOIIPOCHI /I CAMOKOHTPOJIS U T.1I.

Jlis mydiero mpencTaBiCHUS W 3allOMUHAHMS MaTepHaia IeecooOpa3HO BECTH
3aMUCH M KOHCIEKTBl PAa3IMYHOIO COJIEpP)KaHUS, a WMEHHO, TOMETKH, 3aMe4aHwus,
BBIJICJICHUE TJABHOTO; IUJIaH, TE3UCHI, BBIITUCKH, LUTATHl; KOHCMEKT, padoyasi 3amuch,
pedepar, qokia, JEKIuUs 1 T.1.

YuraTh y4eOHUK HEOOXOAMMO BIYMYHBO, BHUMATEIHHO, HE TPOITYCKas TEKCTa,
CTapasch MOHATh KaXAyI0 ¢pa3y, OMHOBPEMEHHO pa3dupasi IpUMEphI, CXEMBbI, TaOJIHIIbI,
PUCYHKH, IPUBEIEHHBIC B YICOHUKE.

OmHUM W3 BaXHEHIIMX CPEICTB, CIIOCOOCTBYIOUIMX 3aKpPEIUICHUIO 3HAHUH,
SBIIIETCA KpaTKas 3alucCh IPOYUTAHHOTO MaTepuarga — COCTaBJIEHHE KOHCIIEKTA.
KoHCcnekT — 3TO0 KpaTKoe CBSI3HOE H3JIOKEHUE COJACpKaHHS TeMbl, YIeOHUKA WM €ro
yacTd, 0e3 MOoApOOHOCTeM W BTOpPOCTENEHHBIX Jeraneil. [lo cBoeil cTpykType u
MOCTIEIOBATEIbHOCTH KOHCIEKT JIOJDKEH COOTBETCTBOBATh IUIaHY ydeOHHKa. [loaTomy
Ba)XHO CHayaja COCTaBUTH IUIaH, a TIOTOM MHCATh KOHCIIEKT B BUJIE€ OTBETA HAa BOMPOCHI
wiana. Ecnu ydeOHUK pasnenéH Ha HeOONbINHE 03aryiaBICHHBIE YacTH, TO 3ar0JOBKH
MOKHO paccMaTpuBaTh KaK IMYHKTHI TJIaHA, a U3 TEKCTa KaXI0M 4acTH ClIeyeT 3anucaTh
T€ MBICIIH, KOTOPbIE PACKPHIBAIOT CMBICIT 3ar0JI0BKa.

TpeOoBaHUs K KOHCIIEKTY:

— KpaTKOCTb, CKATOCTh, 11€J1eCO00Pa3ZHOCTh KaXKI0TO 3alUCHIBAEMOTO CJIOBA;
— COIEPXaTeIbHOCTH 3aIMCH - 3aMTUCBIBAEMBIE MBICIIHU CIEAyeT (OPMYITHPOBATH KPATKO,
HO 6e3 yiep6a 1t cMmbiciaa. OObEM KOHCIIEKTa, MEHBIIIE H3y4aeMoro TekcTa B 7-15 pas;
— KOHCIEKT MOXET OBITh KaK MPOCTHIM, TaK M CIOKHBIM IO CTPYKTYpPE — 3TO 3aBUCHUT OT
COJIEpKaHUsl KHUTU U 1eJH € U3y4eHUSI.

MeTtoanueckne peKOMEHIANN TI0 KOHCTIEKTUPOBAHUIO:
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— MPEXJIe YeM HaYaTh COCTABIIATh KOHCIIEKT, HY’)KHO 0O3HAKOMHTHCSI C KHUTOM, TIPOYNTATh
e€ cHayasa 10 KOHI[A, MOHSATh TPOUYUTAHHOE;

— Ha 00JIOKKE TeTpaJIy 3alMCHIBAIOTCS Ha3BaHUE KOHCIICKTHPYEMON KHUTH U UMS aBTOPa,
COCTAaBJISIETCS TJIaH KOHCTIEKTUPYEMOT'O TECTA;

— 3aIlMCH JIy4llle JIeJiaTh MPY MPOYTEHUH HE OJHOTO-IABYX ab3alleB, a mesioro maparpada
WJIH TJIABBI; KOHCTICKTUPOBAHUE BEJETCS HE C IENIbI0 UMETh ONPENCIEHHYIO 3aMKCh, a IS
Ooyiee TMOJHOTO OBJIAJICHUS COJACPKAHUEM H3ydaeMOro TEKCTa, IMO3TOMY B 3aIlUCAX
OTMEYAeTCs] W BBIJEISIETCS BCE TO HOBOE, MHTEPECHOE W HYXKHOE, YTO OCOOEHHO
MIPUBJIEKJIO BHUMAHUE;

— TOCJIe TOTO, KaK CJeNIaHa 3alHCh CONEP)KaHUs, CIEAyeT MepednTarh e€, 3aTeM CHOBA
o0patbcst K TEKCTY M POBEPUTD €051, MPABUIILHO JIM U3JI0KEHO COJEPIKaHUE.

TexHUKa KOHCTICKTUPOBAHUS :

— KOHCIIEKTHPYSl KHUTY OOJIBIIIOro 00bEMa, 3aNuCh CIIeyeT BECTH B 00IIeH TeTpaau;
— Ha KQKJI0OM CTPaHULE CJIEBA OCTABILIOT MO IMPUHON 25-30 MM 11 3aITUCH KOPOTKUX
M10/[3ar0JI0BKOB, KPAaTKUX 3aMEUaHui, BOIIPOCOB; Ka)Xasi CTAHHIIA TETPAIU HyMEpyeTcs,
— JUIs TIOBBIIICHHUS YMTAEMOCTH 3alUCH OCTABJISIOT MHTEPBAJbl MEXIY CTPOKAMH,
a03araMu, HOBYIO MBICITb HAUMHAIOT C «KPACHOI» CTPOKH;
— MPU KOHCIEKTUPOBAHUU IMUPOKO HCIONB3YIOT Pa3IMYHbIe COKPAIICHHUS] U YCIOBHBIE
3HAKW. PeKoMeHIyeTCss TMPHUMEHSTh OOIICYNOTPEOUTENbHBIE COKpAIICHUS, HalpuMep:
M.0. — MOXKET OBITh; TOC. — TOCYIaPCTBEHHBIN; 1.0. — TOIDKHO OBITH H T.1I.;
— HE CIIEAYET COKpalaTh UIMEHA U Ha3BaHUS, KPOME OYCHB YaCTO MMOBTOPSIONINXCS,
— B KOHCHIEKTE HE JODKHO OBITh MEXaHWYECKOTO TIEPeNHChIBaHUA TEeKCTa 0e3
IIPOYMBIBAHUS €T0 COJICPIKAHUS U CMBICIIOBOTO aHAJIN3a.

TpeboBanusi kK HaMUcaHuio pedepara

Pedepat - mpoaykT camocTosTENbHON PadOTHI CTYEHTA, MPEACTABISIONINN cOO0M
KpaTKOE H3JI0KEHUE B IMHCHbMEHHOM BHUJE TMOIYYCHHBIX PE3YJIBTATOB TEOPETUUECKOTO
aHanM3a OINpEJEICeHHON HaydyHol (y4eOHO-MCCIeIoBaTeIbCKON) TEeMbl, TIJ€ aBTOP
pacKpbIBacT CyTh HCCIEAYeMOW MTPOOIEeMbl, MPUBOAWT PA3JIMYHBIE TOYKH 3PCHHS, a
Tak>ke COOCTBEHHBIE B3IJISI/IBI HA HEE.

Tembl pedepaToB ABISIOTCS AOMOJTHUTEILHBIM MATEPHAIOM JIJISI M3YYCHHS JTAHHOM
JTUCIUIUIMHEL. Pedepar orieHuBaeTcs B 0JIMH 0ajuT B OLIEHKE HTOTOBOI'O dK3aMeHa/3a4eTa.

Pedepar momkeH OBbITH MOATOTOBJICH  COTJIACHO  TEME, MPEAJIONKCHHOU
npenogaBareneM. JlomyckaeTcsi caMOCTOSITENbHBIA BBIOOp TEMBI pedepara, HO TIO
COTJIACOBAHMIO C MPEMNo/iaBaTeieM.

Jlns wammcanus pedepara CTYIEHT CaMOCTOSTEIBHO TMOAOUPAET HWCTOYHUKH
uH(poOpMalUK MO BHIOpaHHON Teme (JiuTeparypa yueOHas, mepruoaudeckas U UHTEPHET -
pecypcehl).

O6bem pedepara — He mernee 10 crpanur] popmata A4.

Pedepar nmomkeH uMeTh (TUTYJIBHBIM JIUCT, COAEpP)KAHUE, TEKCT JOKEH OBITh
pa30uT Ha pa3felibl, COTJIACHO, COJIEPKaHUsI, 3aKII0UEHUE, CIIMCOK JINTEPATYPhl HE MEHEE
5 UCTOYHUKOB)

O6cyxnenne tem pedepaToB MPOBOJUTCS HA TEX MPAKTUYCCKUX 3aHATUAX, TIO
KOTOPBIM OHU paclipejiefieHbl. DTO sBIsieTCsl 00s3aTeNIbHbIM TpeboBaHueM. B ciyuae He
npencraBieHus pedepara, COriiacHO, YCTaHOBIEHHOTO Tpaduka (0e3 yBaKHTEIHLHOU
IPUYMHBI), CTYJEHT 0053aH MOATOTOBUTH HOBBIH pedepart.

Nudopmanust no pedepary He AokHaA HpeBbliaTh 10 MuHyT. BbicTynmaromimii
JOJHKEH TMOATOTOBUTH KpPAaTKHE BBIBOJABI MO TeMme pedepara Hjis KOHCHEKTUPOBAHUS
ctynentoB. Caada pedepara npernogaBaresnto o0s3aTebHa.
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7. OHIEHOYHBIE CPEACTBA IJIs1 KOHTPOJISA YCIIEBAEMOCTHU

7.1. Illacnopm ¢honoa oyenounwvix cpeocme
KoHTposupyembie pa3aeabl (TeMbI) AU CHUIIHHbI HaumeHoBaHUEe OLIEHOYHOTI'0
cpeAcTBa
OO0mmas u HeopraHM4YeCcKask XUMUS YceTHbli onipoc
TecrupoBaHue
Pedepar
Opranuyeckasi XuMus YceTHbIi onipoc
TectupoBanue
Pedepat

Kontponb #  oOleHKa  pe3ylbTaTOB  OCBOCHUS  Y4€OHOW  JUCHMILIAHBI
OCYIIECTBJIICTCA TPENoAaBaTeieM B MPOIECCE MPOBEACHUS MPAKTUYECKUX 3aHSATUU U
CaMOCTOSITEIbHBIX PabOT, TECTUPOBAHUS, A TAKXKE BBIMOJHEHHUS OO0Yy4arOlUMUCS
WHJMBHUIYyalbHBIX 3aIaHUH, IPOEKTOB, UCCIICIOBAHUM.

7.2. Kpumepuu ouenxu 3nanuii

Kontpons ©  oumeHka pe3yapTaTOB  OCBOEHHMsS  y4eOHOM  JUCIMILIMHbI
OCYILIECTBJIICTCA MPENoJaBaTejIeM B IpOLEcCe IPOBEACHUS MNPAKTUYECKUX padoT,
TECTUPOBaHUs, coOECeoBaHMUs MO pe3yJbTaTaM BBIIOJIHEHUs J1aOOpaTOpHBIX padoT, a
TaK)K€ PEIICHMs 3a/iad, COCTaBJIEHUS paOounX TaOJMII M TOATOTOBKH COOOIICHUH K
YPOKY. 3HaHHUSl CTYJEHTOB Ha IPAKTUYECKUX 3aHATHUAX OLEHUBAIOTCS OTMETKaMU
«OTIUYHOY, «XOPOILIO», «yIOBJIECTBOPUTEIBLHO» U «HEYAOBJIETBOPUTEIHLHO.

YcrHblii onpoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM PacCKa3, BKIIOYAIOIIHMN
TEOPETUYECKUE MaTepHalibl U MPUMEPHI UX MPUMEHEHHUs. Y IOBIETBOPUTENbHAS OLIEHKA
CTaBUTCS, €CJIM CTYACHT IEMOHCTPUPYET HETTTyOOKHE TEOPETUUECKHUE 3HAHUS, TPOSBIISET
ciabo chopMHUpPOBAaHHBIE HAaBBIKM AHAJINW3A SIBIEHUH M MPOLECCOB, HEIOCTATOYHOE
YMEHHE Je]aTh apryMEHTUPOBAHHbBIE BBIBOJBI M MPUBOAUTH IMPHUMEPHI, NTOKA3bIBAET HE
JOCTAaTOYHO  CBOOOJHOE  BJIAJEHUE MOHOJOIMYECKOH peublo, TEpPMHUHOJOTHEH,
JIOTUYHOCTBIO U TOCJEI0BATENbHOCTBIO U3JIOKEHUS, JEJIaeT OIMNOKHU, KOTOPhIE MOMKET
UCIIPABUTH TOJIBKO IPU KOPPEKLIMH MPENIOAABATEIIEM.

Pedepar. [Iponykt camoctosiTenbHONW pabOThl CTyNIEHTA, MPEACTaBISIOUINI coO0M
KpaTKOE€ M3JI0KEHUE B NMHUCBMEHHOM BHUJE IOIYYEHHBIX PE3YJIbTATOB TEOPETUYECKOTO
aHalu3a ompezAeNeHHOW HaydHOU (y4eOHO-MCCIeI0BaTeNbCKOM) TeMBbl, TIZle aBTOp
PacKphIBAaeT CyTh HCCIEAyeMON MpoOIeMbl, TPUBOAUT PA3IUYHbIE TOYKUA 3PEHUA, a
TaK)XKe COOCTBEHHblE B3IVIAAbl Ha Hee. Pedepar ouneHuBaeTcs MO KOJIUYECTBY
MPUBJICYCHHBIX HCTOYHHMKOB, TIYyOMHE aHaiM3a MpoOJieMbl, KadyecTBE OOOCHOBAHUSA
aBTOPCKOW MO3UILIMHU, TTTyOUHE PACKPHITUS TEMBI. Y 1OBJIETBOPUTEIIbHAS OLIEHKA CTABUTCH,
€CJIM TeMa OCBElIeHa JIMIb YaCTUYHO, JOMYIIEHbl (PaKTHYECKHUEe OLIMOKU B COAECpKAHUU
pedepata, uWIM HUMEIOTCA  CYLIECTBEHHbIE OTCTYIUIEHHUS OT TpeOoBaHMH K
pedeprpoBaHuIo, UM HEMOJIHbIE OTBETHI HA JOMOJHUTEIbHBIE BOITPOCHI.

TecT. Cucrema CTaHJAPTU3UPOBAHHBIX 3aJIaHUH, MO3BOJIAIONIAs
aBTOMAaTU3UPOBATh NPOLENYPY M3MEPEHHUs YPOBHsS 3HAHUN M YMEHHH 00ydaromierocs.
TecT oneHuBaeTcs MO0 KOJMYECTBY NTPABUIIbHBIX OTBETOB (HEe MeHee 50%.).

IIpakTnueckas padora. [IpakTuueckas pabota — 3T0 0COOBIM BUJ IEATENIBHOCTU
oOy4aroIerocsi, 4YTo NOJApa3yMEBAaET BBIMOJHEHUS PpA3HOIUIAHOBBIX 3aJaHUM, HeE
CBSI3aHHBIX ¢ 00pa0OTKON TEOPETHUECKOro MaTeprasia. Bo BpeMst BHIIIOIHEHUS CTYACHTY
HE00X0IMMO MCIOJb30BaTh paHee MOoJIyYeHHbIe TeopeThuyeckue 3Hanus. [lonoxurenpHas
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OIICHKA CTaBUTCS, €CJIM BBITIOJTHEHBI BCE 3a/IaHUsI TIPAKTHYECKON pabOThI ¢ 3aMEHYaAHHSIMU;
CTYJIEHT OTBETHUJI Ha BCE KOHTPOJBHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

JlabopaTopHas padora. JlabopaTopHasi paboTa — 3TO 0COOBIN BU ESITEIHHOCTH
o0y4aroIerocsi, 4ro TMOAPa3yMEBACT BBIMIOJHEHUS MPAKTUYECKUX PA3HOMIAHOBBIX
3aJIaHUl, CBSI3aHHBIX C TPUMEHEHUEM TEOPETUYECKOr0 Marepuana K KOHKPETHOMY
3ananuto. [lomoxxurenpHast OIEeHKa CTABUTCS, €CJIH BBITIOJHEHBI OOJbIAs YacTh 3a/IaHUN
1a00paTopHON pabOTHl ¢ 3aMEYaHHUSIMH; CTYICHT OTBETHJI HA 4YacTh KOHTPOJBHBIX
BOIPOCOB C 3aMEYaHUSIMHU.

OneHka «OTIMYHO» BBICTABIIACTCS, KOTJAa CTYACHb IIOKa3bIBAaeT TIIyOOKOE
BCECTOPOHHEE 3HAHWE pa3ena AUCHUIUIMHBL, 00S3aTeThbHOW W JIOTOJHHUTEIHHON
JMTEPATYPhl, apPTyMEHTUPOBAHO W JIOTHYECKU CTPOWHO H3JIaraeT mMarepHall, MOXKeT
MIPUMEHSTH 3HAHUS JUIsI aHAJTN3a KOHKPETHBIX CUTYaITHH.

OrneHka «XOpOIIo» CTABUTCA TMPHU TBEPABIX 3HAHUSX pas3fiena TUCIUTUIINHBL,
00s13aTeNILHON  JIMTEPAaTyphl, 3HAKOMCTBE C JIONOJHHUTCIBHOW JIMTEPATypOH,
apryMEHTHPOBAaHHOM U3JIOKEHWH MaTepuana, YMEHUW TPUMEHUTh 3HAHUS JUIs
aHaJIM3a KOHKPETHBIX CUTYaIIHH.

OrneHka «yJIOBIETBOPUTEIHLHO» CTABUTCS, KOT/Ia CTYJIEHT B OCHOBHOM 3HAET
pas3zesn TUCIUTUIMHBI, MOYKET MPAKTHUECKH TPUMEHUTH CBOW 3HAHMSL.

OreHKa «HEYTOBICTBOPUTEIIBHOY» CTABUTCS, KOT/Ia CTYACHT HE OCBOMJI OCHOBHOT'O
COJICpKaHMsI IPeIMETa U CJ1a00 3HAET U3y4aeMbIid Pa3ies TUCITUTLINHBIL.

7.3. Ouyenounvie cpeocmea 011 NPoBeOdeHUA MeKyuieil Aammecmayuu
Texymmii KOHTPOJIb TPOBOIUTCS B hopme:

-UHAVMBHUYaJIbHBIA YCTHBIA OIPOC

-IUCHMEHHBIH KOHTPOITh

-TECTUPOBAHUE 110 TEOPETUUECKOMY MAaTEPUAITY

-npakTrdeckas (maboparopHas) padbora

-3amuTa pedeparta, scce

-3aI[UTa BHIMIOJIHEHHOTO 3aaHUs

-pa3paboTka mpoOIeMbl Kypca (JOKIan).

JInunble IIpumepnl
®opma Baanenus
B — 3HaHus YMenus (HaBbIKH) KayecTBa OLICHOYHBIX
CTyJeHTA cpeacTs
Ycerubii KonTpons OreHka yMeHus Or1eHKa HaBBIKOB Orenka KonTposnsHbIe
(TIIICEMEHHBI | 3HAHWH 110 pa3nn4arts paboTsI ¢ CHOCOOHOCTH | BOTIPOCHI TIO
i) ompoc 1o | onpee’eHHbBIM | KOHKPETHBIC MOHSATHS | JIMTEPATYPHBIMU OTIEpaTHBHO U | TeMaM
TeMaM npobiemam HCTOYHHKAMHU Ka4ueCTBEHHO MPUIATaloTCs
OTBEYaTh Ha
MOCTABIICHHBIE
BOTIPOCHI
Pedepatsr Kontpons OueHka yMeHUs OneHka HaBBIKOB Ouenka Tewmbl
3HAHUH 10 pas3nuyarh paboTHI ¢ criocoOHOCTH | pedeparor
OTIPENETICHHBIM | KOHKPETHBIC MIOHATHS | JINTEPATYPHBIMHU K MPUIIATaloTCs
npobiemam HUCTOYHUKAMU CaMOCTOATEIb
HOM paboTe u
aHanmu3y
JUTEPaTypPHBIX
HCTOYHHUKOB
IIpaktuyeck | Cmblch moHsATHA: | OnuceIBaTh U HaBbixamu: Onenka Temsr paboT
ne €CTECTBEHHOHAY4 | OOBSICHATH OITICAaHUS U CIIOCOOHOCTH | MPUIIAraloTCs
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(;rabopatopH | Hoe sIBJICHUE, €CTECTBCHHOHAYYHbIE | OOBSICHEHHS OTIEpaTUBHO U
bI€) pabOTHl | THIIOTE33, 3aKOH, | SIBJICHHSL. €CTECTBCHHOHAYYHbl | Ka4eCTBEHHO
TeopHs, YcraHaBnuBaTh X SIBJICHHH. pemars
BEIIIECTBO, 3aBHCHMOCTh YcraHoBneHUS MOCTaBJICHHBIE
B3aUMOJIECTBUE; | CBOMCTB XUMHMYECKUX | 3aBUCHMOCTH Ha
9KOJIOTHYECKHE | BELIECTB OT CTPOEHHUS | CBOMCTB MPAKTUYECKUX
aCTIEKTHI aTOMOB 00pa3yOIUX | XUMUYECKHX u
UCTONB30BAHUS | UX XUMHUYECKUX BELIECTB OT 71a00paTOPHBI
YIJIEBOJOPOIHO | AJIEMEHTOB. CTPOCHHUS aTOMOB X pabot
TO CBIPBSL. OOBSICHATD 00pa3yomux ux
3HaHUE COCTaBa, | 3aBUCUMOCTH XUMUYECKUX
CTPOCHHS U CBOWCTB BEIIECTB OT | 3JIEMCHTOB.
o0ImuX CBOIMCTB | MX cocTaBa 1 OObsicHeHUs
Ba)KHEHIINX CTPOEHHUS 3aBUCHMOCTH
KJIaccoB KPHUCTAJUTHUECKUX CBOHCTB BeIECTB
HEOpraHmuecku | pemretok. OOBSACHATh | OT UX COCTaBa U
X U XHMHYECKHE CTpOEHHSA
OpraHUYeCKUX SIBIICHMUS, KPUCTAJUTNYECKUX
COCMHCHNUH, MPOUCXOISIINE B PpEIIETOK.
MCKYCCTBEHHBIX | MpuUpoje, ObiTy u Ha | OueHuBaHUS
u MPOM3BOACTBE. BIIMSHUS
cunrernueckux | OLEHUBATh BIUSHUE | XUMHUYECKOTO
MOJIIMEPOB. XUMUYECKOTO 3arpsa3HEeHUs
CwMbicn 3arpsi3HEHUs OKpYXarolen
KOJIMYECTBEHHBIX | OKpYXarollel cpeibl | Cpeabl Ha OpraHu3M
3aKOHOB XHMHH Ha OPTraHi3M YeJI0BeKa U IpyrHe
Ieproanueckuii | 4enoBeka U Apyrue JKUBBIE OPraHU3MBI.
3akoH /I, . JKMBBIE OPTaHU3MBI; OT4us TUTIOTE3bI
Menneneepa OTM4aTh TUNOTE3bI OT | OT HAYYHBIX TEOPHUIL.
BKJIaJ HAYYHBIX TEOPUH. Jenate BbIBOIBI Ha
POCCHHCKUX H [lenatb BBIBOIBI HA OCHOBE 9KCTIEpHMEH.
3apyOSIKHBIX OCHOBE JIAHHBIX.
YUCHBIX, 9KCTIEPUMEHTAITBHBIX IpuBomuTH
OKa3aBILHUX JIAHHBIX. TIPUMEpB,
HauOoJbIIIee ITpuBOMTE IPHMEPBI, | MOKA3bIBAOIINE, YTO:
BIIUSHHE Ha MOKa3bIBAOIIUE, YTO: HaOMIO/IeHNS 1
pa3BHUTHE HaOJIO/IEHNS 1 SKCHEPUMEHT
XUMHH. 9KCIIEPUMEHT SIBIISTFOTCSI OCHOBOM
SIBJIIFOTCS OCHOBOM JUIsl | JI7Is1 BBIBMDKCHUS
BBIIBIDKCHHS THIIOTE3 | THIIOTE3 U TEOPHH,
U TEOPUIA, TO3BOSIOT | MO3BOJIIOT
MPOBEPHUTH TIPOBEPHTH
WCTUHHOCTh HCTUHHOCTH
TEOPETUIECKUX TEOPETUIECKIX
BBIBOJIOB; BBIBOJIOB;
€CTECTBEHHOHAYYHAsI €CTECTBEHHOHAYYHas
TEOpHs IacT TEOpUsI IacT
BO3MOXKHOCTB BO3MOXKHOCTb
OOBSICHATD U3BECTHBIE | OOBSCHATH
SIBJICHUS] IPUPOBL U W3BECTHBIE SBJICHMS
Hay4JHbIe (aKThI, TIPUPOJIBI U HAy4HBIE
TIPE/ICKa3bIBATh CIIe (aKTsl,
HEU3BECTHBIC ABJICHUS | MPEICKa3hIBaTh elle
HEH3BECTHBIE
SIBJICHUSI
TectupoBan | Kontposns OneHka ymMeHus OneHka HaBBIKOB Onenka Bompocst
ue 3HaHUH 110 pas3nuuarhb JIOTHYECKOTO CIIOCOOHOCTH | IPHJIArarTCcs
OTIpENICTICHHBIM | KOHKPETHBIC IOHATHS | aHAJIN3a M CHHTE3a | OINCPaTHBHO H
npobiemam pu Ka4eCTBEHHO
COIIOCTABIICHUH OTBEYaTh Ha
KOHKPETHBIX MOCTaBJICHHBIE
TIOHATHI BOIIPOCHI
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7.3.1. IlpumepHbIe BONPOCHI /1Jisl MPOBeJAeHNS TeKylel arrecTaluu (YCTHBIN U
NUCbMEHHBIH) OMpoC

1. Ilepuoanueckuii 3aKOH M NEPUOAMYECKAs CHCTEMa XMMHUYECKUX 3yeMmeHtoB J[.U.
MeHeneeBa Ha OCHOBE MPEACTABICHUN O CTPOCHUHM aTOMOB. 3HAUEHUE MTEPUOIUYECKOTO
3aKOHA JUISl pa3BUTHUS HAYKH.

2. AnxaHbl psfia MeTaHa, ux o0mias popmyna. MeTaH, 3JI€KTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHUE, XUMUYECKHUE CBOMCTBA (TOpEHNE, pEaKIIUs 3aMELICHHUS).

3. CtpoeHne aTOMOB XMMHYECKUX JIEMEHTOB Ha IPUMEPE 3IEMEHTOB BTOPOIrO NEpHOA
U 4A rpynnsl (4 rpynmnsl TJIaBHOM MOATPYIIIBI) NEPUOANYECKON CHUCTEMbl XUMUYECKUX
snementoB J.M. MengeneeBa. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3THUX
XUMHUYECKUX AJIEMEHTOB U 00pa30BaHHBIX UMM MPOCTHIX U CIOXHBIX BEIIECTB (OKCHIOB,
TUIPOKCUIOB) B 3aBUCUMOCTH OT CTPOEHHUSI UX aTOMOB.

4. Ankenwsl psana sTeHa (dTWieHa), Ux oOmas Qopmyma. DTeH, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl, XUMUYECKHE CBOMCTBAa (TOpPEHME, peakUuu
IPUCOEANHEHUS U MIOJTMMEPUPHU3ALINN).

5. Buapl xumuueckoi cBsi3M M cHocoObl ee 00pa3oBaHHA B HEOPraHMYECKUX H
OpPraHNYeCcKUX COCTMHEHMSIX: KOBAJICHTHAs (TIOJIApHasi, HEMOJIIpHAs, IPOCTHIE U KPaTHbIE
CBsI3U), MOHHAS!, BOJOPO/IHAS.

6. Luknonapadunsl, ux odmias Gopmyna, CTpOCHHE, CBOMCTBA, HAX0XKIEHUE B IPUPO/IE,
IIPUMEHEHHUE.

7. Knaccudukanust XMMHIECKUX PEAKIM B HEOPTaHUIECKON M OPraHMYECKON XHMHH.

8. AnkuHbl ux obmas dhopmyna. ITUI (aleTUICH), AIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl, XUMHUYECKHE CBOICTBa (TOpPEHHME, pEaKIMH MPUCOCIAUHEHHUS),
IPUMEHEHHE.

9. DNEKTPOJIUTHI U HE DJIEKTPOJIUTHI. DJIEKTPOJUTHIECKAS JUCCONHAIMS HEOPTaHUYECKUX
Y OPTaHUYECKHUX KUCIIOT, 1eaouei, coneil. CTeneHs AUCCoUau.

10. Apenbl (apoMaThueckue yriaeBoJopoAbl), ux obOmas ¢opmyna. benson, ero
3JIEKTPOHHOE CTPOEHHE, CTPYKTYpHast popMyIia, CBOMCTBA, MPUMEHEHHE.

I1. OcHOBHBIE MOJOXKEHUA TEOPUU XUMHUYECKOTO CTPOCHHUSI OPraHMYEeCKUX BEIIECTB
A.M. byrtnepoBa. XHMMHYECKOE CTPOCHHME KaK MOPSIOK COCIUHEHWUS M B3aUMHOIO
BIIMSIHMSI aTOMOB B MoJIeKyJlax. OCHOBHBIE HAIIPABJICHUS PA3BUTHS ITOU TEOPUH.

IIpumMepHbIe TeCTOBBIE 3a]aHUS

3anaHus ¢ BLIOOPOM OTBETa

K kaxiomy 3a/1aHHIO TaHO HECKOJIBKO OTBETOB, U3 KOTOPHIX TOJIBKO OJVH BEPHBIN.
Al. ATOMBI cepbl UMEIOT BBICIIYIO CTETICHb OKHUCIICHUS B COSIMHEHHH, opMyIia
KOTOpOTro:

1) H2SO4; 2) Na2S; 3) SO2; 4) H2S.

A2. Ha BHellIHEM 3JIEKTPOHHOM YPOBHE aToMa XJiopa:

1) 5 anexTpoHoB; 2) 1 anekTpoH; 3) 7 27IeKTPOHOB; 4) 3 37IEKTpOHA.

A3. PacnipenieneHUIO 3JIEKTPOHOB IO YPOBHSM B aToMax (ocqopa COOTBETCTBYET P
YHCell:

1)2,8,5; 2)2,5; 3)2,7; 4)2,8,3.

A4. XuMuuecKkue 3J1eMEHThI PacIlONIOkKEHbI B TOPSIIKE BO3PACTAHUS
ANEKTPOOTPULIATENBHOCTH B PALY:

1)S, P, Si, O, ClI, 3)F,O,N, S, P;2)Si, P, Br, Cl, O; 4)P, S, C, O, Br.
AS5. Ha3BanusM coeMHEHHN «Cynb(haT Kanusy», «Cyab(u Kaaus», «Cyab(OUT Kamus»
COOTBETCTBYIOT (POPMYJIBI:
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1) K2S0O3, K2504, K2S; 3) K2S04, K285, K2803; 2) K285, K2504, K2S03; 4)
K2S04, K2503, K28.

A6. Boicmit okena coctaBa 90 u rugpokcua cocraBa I(OH)2 obpazyeT XuMHueCKHit
3JIEMEHT, UMEIOIIHM:

1) Tpu 31€KTpOHA HA BHEIIHEM YPOBHE; 2) OAMH 3JEKTPOH Ha BHEIIHEM YPOBHE; 3) 3apsij
aTOMHOTO sijpa +6; 4) 3apsia aromMHOro sjapa +20.
A7. KoBalleHTHO MOJSIPHOM CBsI3bI0 00pa30BaHbI MOJIEKYJIbI BEIIECTB:

1) H20, H2, N20, AIN; 3) NaCl, LiF, H20, CO2; 2) HCI, H2S, H20, PCI5;
4) N2, CO, CO2, H20.
AS8. HenossipHast KOBaJI€HTHAS CBSI3b BOZHUKAET MEK]ly aTOMaMHM:

1) kucnopona, 2) natpus u propa, 3) kucinopozaa u propa, 4) cepst u docdopa.
A9. B sapax aToMOB yriiepojia, KpeMHHS, XJIOpa YUCIO0 MPOTOHOB COOTBETCTBEHHO
PaBHO:

1) 12,28,35; 2)6,14,17; 3)6,7,17; 4)12,14,17.
A10. Pa3z6aBrnenHas cepHasi KMCIOTa B3aUMOJIEHCTBYET C KaXKIbIM U3 TTapbl BEIIECTB:
1) cepebpo u okcu cepedpa; 2) uHK 1 okcua cepbl (IV); 3) Marawmii u okcu Maruus; 4)
aMMUaK U XJIOPOBOIOPO/IL.
Al1l. Cynbdat 6apusi MOKHO MOJTYYUTh, €CIIN B3SITh:

1) xnopun 6apust u okcua cepsl (IV); 2) cepuyro kuciaoty u Hutpat Oapusi; 3) 6apuii u
CEepHUCTYIO Kucnoty; 4) oprodocdat 6apus u cyinbpaT CTPOHITHS.
A12. becuBeTHbli Ta3, MAJIOPACTBOPUMBIN B BOJIE, MOIYYAIOT B J1a0OpaTOpUU
pa3iioKeHUEM MepMaHraHaTa Kajiusi:

1)H2; 2)CI2; 3)02; 4)CO2.
A13. Kuciaoty MOXHO MOJTYYUTh MPU B3aUMOJICUCTBUU C BOJOW BCEX BEILIECTB I'PYIIIIHI:
1) P205, NO, SiO2; 3) Si02, CO2, SO2; 2) SO2, CO2, P205; 4)
NO2, CO, SOs.
Al4. Macce cynbdata HaTpusi, paBHOU 284 T, COOTBETCTBYET KOJIMYECTBO BEIIIECTBRA:
1) 1 monb; 2)2wmonb; 3)3 monb; 4) 1,5 Mok,
A1l5. K peakuusim 3aMelieHUs] OTHOCUTCS pEaKIusl, CXeMa KOTOPO:

1) Mg + H2S04 3) Mg(OH)2 + H2S04  2) MgO + H2S0O4 4)
MgO + SiO2
A16. X10poBOJOPOA MOKHO MOJIYYUTh MPU B3aUMOJICHCTBUU:

1) CaCI2 u NaOH; 3) CI2 u KBr; 2) NaCl u H2S04; 4) C12 u O2.
A17. OKHCIUTENBHO-BOCCTAHOBUTENBHOM peakiueil siBisieTcs:

1) CaO + CO2 = CaCO3 3) Fe(OH)2 = FeO + H20
2) HC1+ KOH = KCl + H20 4) Mg + 2HCl = MgCI2 + H2.
A18. B peakuuu 2PH3 + 402> P205 + 3H20 Bonopox:

1) moHMKaeT CTENEHb OKUCIICHHUS;, 2) TIOBBIIIAET CTENIEHb OKUCIICHUS; 3) SBISETCS
BOCCTaHOBUTEJIEM; 4) HE U3MEHSET CTEIIEHb OKUCIICHHUS.
A19. ConstHast KUCI0Ta MOKET PEarupoBaTh ¢ KaKJbIM BEIIECTBOM psijia:

1) CuO, NaOH, SO2, BaO; 3) KOH, AgNO3, CuO, Mg;

2) H2S04, MgO, Zn, AgNO3; 4) Cu, FeO, P205, Ba(OH)2.
A20. C xaxapeim BemectBoM psga CO2, SO3, H20, HC1 6yner B3auMoaeiicTBOBATh:
1) okcua Hatpus, 2) XJOpua HATpHs, 3) cepHas kuciora, 4) okcua gocdopa (V).
A21. O6bem Bogopoia, BeIAETsoIerocs npu ektpoiuse 180 r Bobl, paBeH:
1)22,4n; 2)224m; 3)2,24n;, 4)448 .
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A22. KucnotHsle CBOWCTBA IPOSBIISIIOT BCE BEIIECTBA pPsaa:

1) NH3, H20, HCI; 3) SO2, K20, KOH;

2) P205, H2S04, HNO3; 4) NO2, HNO3, BaO.

A23. Ha peakiuto Bogopoza ¢ xjaopom uzpacxogoanu 100 i1 xiopa. O6bem
00pa30BaBIIErocs XJIOPOBOAOPO/1a PABEH:

1)100m; 2)200m; 3)50m; 4)300 .

A24. B ypaBHeHHH peaknuu ooMeHa Mexay cyibdarom meau (II) u rugpokcuaom
HaTpus KO3 puuueHt nepea GopMyoil BOIbL:

1, 2)2; 3)3; 4)4.

A25. Ocanok 6e5oro 1BeTa NOJYUYUTCS B PE3yIbTaTe PEAKIIUU MEXKY:

1) CuO u HCI; 3) FeO u H2S04;

2) Ba(OH)2 u H2S04; 4) NaOH u HCl.

A26. CokparnieHHbIM HOHHBIM ypaBHeHHeM Fe2+ + 20H— = Fe(OH)2 moxet ObITh
BBIPKEHO B3aUMOJICHCTBHE MEKITY:

1) Fe + NaOH; 3) FeCl2 u NaOH; 2) FeO u KOH; 4) FeSO4 u
Cu(OH)2.

A27. B BOITHOM pacTBOpPE OAHOBPEMEHHO MOT'YT HAXOJIUTHCS HOHBI:

1) NO3~, NH4+, K+, Na+; 3) Ag+, OH—, Cl-, Na+;

2) Ba2+, H+, SO4-2, OH—; 4) Ca2+, H+, CO32—, Cl-.

A28. B3aumojielicTBHE COJISTHOM KUCIOTHI U KapOOHATa KaJIbLIUS BhIpaskaeTcs
COKpAIIEHHBIM HOHHBIM YPaBHCHUEM:

1) 2H++ CO32-=C0O2 + H20  2) CaCO3 + 2H+ = Ca2+ + H20 + CO2

3) Ca2+ + CO32—=CaCO3 4) 20H-+ CO2 = CO32—-+ H20

A29. C nomol1iibto pacTBOpa, COAEPKAIIETO KATHOH BOJOPOAA, MOKHO PAaClO3HATH:
1) cynbdar-uon; 2) kapOoHAT-UOH; 3) HUTPAT-UOH; 4) HOH aMMOHHSI.

A30. YToOb1 yCKOpUTH peakiuio roperus Gochopa, HyKHO:

1) mocreneHHo oxaaxaaTrhk ¢pochop;

2) BHECTH MOJA0MOKEHHBIN (hocdop B aTMoc(hepy YUCTOr0 KUCIOPOIa;

3) MPOBOJUTH PEAKIINIO B TEMHOTE; 4) MPOBOJUTH PEAKITUIO TIPH IMOBHIIIIEHHOM
JTaBJICHUU.

A31. Cokpamennoe nonHoe ypaBuenue Zn2+ + 20H— = Zn(OH)2 oTtpaxkaeT cynHocTb
B3aUMOJICHCTBUS MEXKTY:

1) MUHKOM M BOJIOM; 2) OKCHJIOM IIMHKA U BOJIOM;

3) XJIOpUIOM LIMHKA U TUAPOKCUIIOM HATpus;  4) XJIOPUAOM IIMHKA U CEPHOU
KHUCJIOTOM.

A32. Cxema BOCCTaHOBJICHUS a30Ta:

1) N-3 I NO; 2)NOL N-3; 3) N+4 [1 N+5; 4) NO[LI N+2.

A33. JIns HelTpanu3aluuu COISTHON KUCIOTHI MOXKHO MCI0JIb30BATh BEILIECTBO:

1) Na2S04; 2) HNO3; 3) NO2; 4) Mg(OH)2.

A34. SInoBuThie ra3pl COCTABIAIOT TPYIITY:

1) N2, 02, H2; 2) CO, H2S, CI2; 3) O3,N2,CO2; 4)He, N2, H2.

A35. lllenouyp ¥ BOAOPOA MOTYHAOTCS IIPH B3aUMOAEHCTBUU C BOJOM:

1) unHKa; 2) )xene3a; 3) okcuaa Kablus; 4) Kaablus.

A36. Cynbdat HaTpHs HENB3SI MOTYUYUTh MPU B3aUMOJICHCTBUH BEIIECTB:

1) H2S0O4 u NaOH; 3) NaCl u H2S04; 2) Na20 u H2S04; 4) NaOH
u SO3.

A37. ®opMyibl TOIBKO KUCIOTHBIX OKCUIOB YKa3aHbI B PSIY:

1) SO3, SO2, CO2; 2) P205, CO, Na20; 3) Na20, K20, CaO; 4) CrO3, CrO, NO2.
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A38. Bosa B TBEpIOM COCTOSSHUY UMEET KPUCTALTNYECKYIO PEIIETKY:

1) aToMHYy10; 2) HOHHYIO; 3) METAIUIMYECKYIO; 4) MOJIEKYIISIPHYIO.

A39. B mosiekyIe BOJIbI YMCIIO OOLIUX IJIEKTPOHHBIX Map:

11; 2)2; 3)3; 4)4.

A40. Okcu KUCIIOTHOTO XapakTepa o0pa3yeT XUMHUYECKUN AJIEMEHT, B aTOMaX KOTOPOTro
CJIeIYIOIEE paCIPEEICHUE JIEKTPOHOB I10 3JIEKTPOHHBIM YPOBHSIM:

1)2,8,1;, 2)2,8,5 3)2,8,2; 4)2,2.

A41. OtHOocuTenbHas IOTHOCTH OKcuia yriaepoaa (IV) no Bo3ayxy paBHa:

1)15; 2)2,2; 3)1,1; 4)0,7.

A42. O6bemubIe oTHOIIEHUs ra3oB B peakiiuu 3H2 + N2 [] 2NH3 paBHbI:
11:1:1; 2)3:1:2; 3)6:2:2; 4)3:2:2.

A43. PactBopsl K2S0O4, H2SO4, KOH M0XHO OTIUYUTE APYT OT APYyra ¢ TOMOIIbIO:
1) nunka; 2) Hutpara cepedpa; 3) ¢penondranenna; 4) proneToBoOro Jakmyca.

A44. K OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIUSAM OTHOCST BCE PEAKIIUU:

1) coenunenus; 2) paznoxkenus; 3) 3amenienus; 4) ooMeHa.

A45. Bemectsa, hopmyibl koTopbix CuSO4, KHCO3, FeS, oTHOCSAT K Ki1accy:

1) xucnort; 2) coneit; 3) ocHOBaHUIA; 4) OKCHJIOB.

A46. Xnopua-aHuoHbI 00pa3yoTCs MPU AUCCOIMAIIMHN BEIIECTBA:

1) KCI03; 2)HCIO4; 3)KCl; 4) AgCl.

A47. TTpu ropenuu 320 r cepsl nomyuusoch 576 r okcuna cepsl (IV). MaccoBas nomns
BBIXO/Ia TIPOJIYKTA PEaKI[UU paBHA:

1) 90 %; 2)95%; 3)80%; 4)85%.

A48. Illenoub, a 3aT€M KUCIOTY UCIIOJIB3YIOT MPU OCYIIECTBJICHUHU MPEBPAILICHUIN:

1) CaO [ CaCO3 [1 CO2; 3) K [J KOH [1 K2S04; 2) FeCl2 [ Fe(OH)2 [
FeSO4; 4) CuSO4 [J Cu(OH)2 [J CuO.

A49. KoHIIeHTpUPOBaHHBIE PACTBOPHI 1IETIOUEH HEIb3sl XPAHUTh B:

1) amromuHKEBOM OaHKeE; 2) CTeKJISIHHOU OaHKe;

3) NONMMATUIICHOBOM Tape; 4) KepaMHUUECKON €MKOCTH.

AS50. ITpu B3aumoneiicteun 40 r ruapokcuaa Hatpus u 100 r cynbdara menu (I1) macca
BEILIECTBA, OCTABILIErocs B U30bITKE, PaBHA!

1)10r; 2)20r; 3)30r; 4)40T.

TECT 2
K kaxxiomy 3a/1aHuIO TaHO HECKOJIBKO OTBETOB, U3 KOTOPHIX TOJIBKO OJMH BEPHBIH.
Al. 3nauenus creneHeit okucienus pochopa B coequHeHUIX, popmybl koTopeix P205
u H3P:
1) MO0XKUTETHLHOE U TIOJIOKUTEIBHOE; 2) MOJ0KUTEILHOE U OTPULIATENIbHOE; 3)
OTpULIATEIBHOE U OTPULIATENIbHOE; 4) HYJIEBOE U MOJI0KUTEIHHOE.
A2. Ha BHEIIHEM 2JIEKTPOHHOM YpPOBHE JIBA DJIEKTPOHA UMEIOT ATOMBI:
1) cepsl u kucnopona; 2) hocdopa u azota; 3) Maraus u Kanbius; 4) 6apust u HaTPUSL.
A3. [locnenoBaTenbHOCTD YUCEN B PSAY 2, 8, 7 COOTBETCTBYET paCIPEACICHUIO
AJIEKTPOHOB 110 YPOBHSM B aTOMax:
1) dochopa; 2) xnopa; 3) anromunus; 4) Maprasia.
A4. Cpenu xummuecknx dieMeHToB Li, Na, K, Cs Hanbonee spko cBoiCcTBa MeTaila
BBIPAXKEHBI Y:
1) nutus; 2) Hatpus; 3) kanusi; 4) uesus.
AS. BemectBam, popmyssl kotopbix NaHCO3, Na2CO3, Na2S0O4, NaHSO4,
COOTBETCTBYIOT Ha3BaHMUSI:
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1) runpokapOoHaT HaTpusi, KapOOHAT HATPUs, CyIb(paT HATPUS, TUAPOCYIbPAT HATPUS;
2) kapOoHAaT HATpUA, THAPOKAPOOHAT HATPUS, TUAPOCYIb(]AT HATPHsL, CYTb(DAT HATPHUS;
3) runpocynbdat HaTpus, CyiabdaT HATpUs, TUAPOKApOOHAT HATPUsl, KapOOHAT HATPUS;
4) cynbdat HaTpusi, KapOOHAT HATPUSl, THIPOKAPOOHAT HATPHS, TUAPOCYIb(DAT HATPHUSL.
A6. Xumuueckuit anemeHT Ne 11 oOpa3yeT OKCHJ U THAPOKCHU]T COCTaBa:

1) 520 u O0H; 3) 5203 u 5(OH)3; 2) 50 n 3(OH)2; 4) 202 u
H2303.

A7. KoBaneHTHOW HEMOISIPHOM CBA3BIO 00Pa30BaHbI MOJIEKYIIbI BEIIECTB:

1) 02, N2, H2, CI2; 3) 02, O3, NH3, N2;

2) 02, H20, H2S, CO2; 4) 02, H20, CI12, Br2.

AS. [TonstpHOCTH CBsI3M B OOJbIIIEH CTENIEHU BhIpaXKeHa Yy BEIIECTBA:

1) HCI; 2) HF; 3) HI; 4) HBr.

A9. Atombl yraepoga 1 KpeMHHSI UIMEIOT:

1) onrHaKOBOE YHCIIO 3JIEKTPOHHBIX YPOBHEW; 2) OAMHAKOBBIE PaJANYChI; 3) OJJUHAKOBOE
YHCIIO JIEKTPOHOB HA BHEUTHEM JIEKTPOHHOM YpPOBHE; 4) OTMHAKOBOE YHCIIO TPOTOHOB
B sIpE.

A10. ®roneTOBBIN JAKMYC U3MEHSET OKPACKY HA KPACHYIO B PE3YJIbTATE PEAKIIUH C
BOJIOHM BCEX BEIECTB psija:

1) SO2, P205, NO2; 3) SO3, Li20, CaO;

2) SO2, Al203, BeO; 4) Na20, K20, BaO.

All. KauecTBeHHOH peakiuel Ha COJITHYIO KMCJIOTY U €€ COJIU SIBJISIETCS PEaKIus C:
1) HuTparom cepebpa; 2) GUOIETOBBIM JAKMYCOM; 3) TUAPOKCUIOM Oapusi; 4)
cylb(aToM MeIu.

A12. AMMUak Henb3s IOTYYUTh Pa3I0KEHUEM:

1) kapboHaTa aMMOHUS; 2) XJIOpHAa aMMOHHUS; 3) HUTpaTa aMMOHUS; 4) OpoMuia
aMMOHWUSI.

A13. ITpu 0OBIYHBIX YCIOBHUSIX OCHOBAHUSI MOKHO MOJTYYUTh MPU B3aUMOJICHCTBUU C
BOJIOM:

1) BaO, CuO, FeO; 3) MgO, ZnO, Al203;

2) Na20, CaO, Li20; 4) K20, FeO, Mn20O7.

Al4. KonnuectBy BeniectBa 1,5 Monb paBHa Macca ruapokcuaa meau (10):

1)98r; 2)196T; 3)147T1; 4)980T.

A15. Peaknus FeCl3 + 3NaOH [] Fe(OH)3 + 3NaCl oTHOCUTCS K peakusMm:

1) coequnenust; 2) pa3ioxkenus; 3) 3amenieHus; 4) oOMeHa.

A16. ITpu npokanuBanuu manaxuta (CuOH)2CO3 obpa3zyroTcs:

1) CuO, CO2 u H20; 3) Cuu H2CO3; 2) (CuOH)2 u CO2; 4) Cu20,
H20 u CO2.

A17. OKUCIUTENbHO-BOCCTAHOBUTEIBLHON PEAKIIUEH SIBISETCS:

1) 4NH3 + 302 [1 2N2 + 6H20; 2) SO2 + H20 [] H2SO3; 3) NaCl+ AgNO3 [

AgCl+ NaNO3; 4) 2A1(OH)3 [1 A1203 + 3H20.

A18. B peakuuu coeJuHEHUs a30Ta C BOAOPOJOM a30T:

1) moHm>kaeT cTerneHb OKUCICHUS; 2) MOBBIIIAET CTENEHb OKUCIICHHUS; 3) HE U3MEHSET
CTENeHb OKHUCIICHUS; 4) SIBJISIETCSI BOCCTAHOBUTEIIEM.

A19. Cepnas KHCIIOTa MOXKET pearupoBaTh C KaXKJIbIM BEILIECTBOM psJa:

1) BaCl2, FeO, Fe, KOH; 3) NO2, Fe203, NaOH, Zn; 2) CO2, HCI, NaOH, CuO;
4) Na2S04, Mg, KOH, CuO.

A20. C xaxnapim BemectBoM psiga K20, CaO, NaOH, H20 Gyaet pearupoBaTh:

1) ruapokeny kamust; 2) cynbdat 6apust; 3) okeua yriepoaa (IV); 4) oxeun meau (11).
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A21. O6wem okcuaa yriepoza (IV), Beiaenstomerocs npu paznoxenuu S00 r kapbonara
KaJbIIUsl, PaBEH:

112w 2)224m; 3)112m 4)22,4n.

A22. CepHas kucnora He OyJEeT pearupoBaTth C:

1) runpoxcuaom 6apus; 2) okcugom meau (I1); 3) uunkom; 4) okcuaom yraepoaa (IV).
A23. KonruecTBo BemiecTBa 1 00beM BOJI0PO/Ia, TIOIYYEHHOTO MPU B3aUMOJICHCTBUH 5
MOJIb IUHKA C COJITHOM KHUCJIOTOM, COOTBETCTBEHHO PABHBI:

1) 5 momb, 112 m; 3) 2 monb, 44,8 11; 2) 3 Mok, 67,2 1; 4) 1 morb,
22,4 1.

A24. B ypaBHEHUH ropeHust cepoBoaopoia ¢ oopazoBanueM okcuaa cepsl (IV)

K03 ULIUEHT TIepe]l KUCIOPOIOM PABEH:

1)2; 2)3; 3)4; 4)5.

A25. JIerkuii ra3 ¢ pe3kuM 3amaxoM MOJYyYUTCS B PE3YJIbTAaTE PEAKLUU MEXKY:

1) NH4Cl u Ca(OH)2; 3) COu02;2)H2 u O2; 4) CaCO3 u HCL.
A26. CokparnieHHbIM HOHHBIM ypaBHeHHEeM Cu2+ + 20H— = Cu(OH)2 moxeT ObITh
BBIPAYKEHO B3aMMO/ICHCTBHE MEKIY:

1) Cuu NaOH; 3) CuO u NaOH; 2) CuSO4 u KOH; 4) H2SO4 n
CuO.

A27. OqHOBpEMEHHO B pacTBOpPE MOT'YT HaxoAUThcs MOHBL: 1) Ag+ u Cl—; 2) Ba2+u
SO42—; 3)Natu Cl—; 4) Fe2+ u OH—.

A28. Peakuuu runpokcua xenesa (II) ¢ cepHoit KucaoTol 0TBEYAET COKpAIEHHOE
MOHHOE ypaBHEHUE:!

1) FeO + 2H+ [ Fe2+ + H20; 2) Fe(OH)3 + 3H+ [1 Fe3+ + 3H20; 3) Fe(OH)2 +
2H+ [ Fe2++ 2H20; 4) Fe2+ + 20H- [1 Fe(OH)2.

A29. YToOBbI OIpeeNIuTh, KeNe30 WM IIMHK HAXOAUTCA B AJICKTPOXUMHUYECKOM PSIY
HaNpPsHKEHUH METaJIOB JIEBEE, MOXKHO BOCIIOJIb30BATHCS:

1) Bomoit; 2) uurpatom meau (I1); 3) uurparom xenesa (II); 4) HuTpaToMm NUHKA.

A30. CkopocTtb peaknuu MexXy cyiabdumom xenesa (1) u consHOM KuCIOTOM
HOBBICUTCS, ECIIH:

1) uamenbunth cynbpun xenesa (I11); 2) oxnaaute pearupyromnryro cMech; 3) MOBBICUTh
naBJieHue; 4) TOHU3UThH JIaBIICHUE.

A31. Cokpamennoe nonsoe ypasuenue Fe3+ + 30H— = Fe(OH)3 otpaxkaeT cymHoOCTh
B3aMMOJICHUCTBUS MEXKY:

1) xnopunom >kenesa (I1I) u ruapoxcuaom Kanus; 2) Keae30M U TUAPOKCUIOM HATPUS;
3) oxcunom xkenesa (II1) u Bomoit; 4) cynbdarom xenesa (I11) u Bomoit.

A32. Cxema OKHUCIICHUS XpOMa:

1)Cr0 O Cr+2 ; 2) Cr+6 [J Cr+3; 3) Cr+3 [J Cr+2; 4) Cr+3 [ Cr0.

A33. O6pa3oBanue 6enoro ocajka npy NPONyCKaHUU Ta3a B OECIIBETHBIN pacTBOP
IIEJI0OYX TPOUCXOUT MPU B3aUMOJIEUCTBUH:

1) Ca(OH)2 u CO2; 3) LiOH u H2S; 2) KOH u P205; 4) Ca(OH)2 u
HCI.

A34. HesimoBuUTHI€ ra3bl COCTABIAIOT TPYIITY:

1) H2, CO, CO2; 3) 02, N2, 03; 2) HCl, CI2, H2S; 4) 02, CO, H2S.

A35.T'a3 o6pasyercs npu AEUCTBUM COJISIHON KUCIIOTHI Ha:

1) okcua HaTpus; 2) XJIOpuI HATpus; 3) KapOOHAT HATpHs; 4) TUAPOKCHUT HATPHUS.

A36. Hutpat meau (1) Henb3st MOAYYUTh C MOMOILBIO BEIIECTB:

1) Cuu HNO3; 3) Cu(OH)2 u HNO3; 2) CuO u HNO3; 4) CuCl2 n
NaNO3.
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A37. ®opmyIibl TOIBKO OCHOBHBIX OKCHJIOB YKa3aHbI B PSAY:

1) Fe203, P205, ZnO; 3) Na20, CuO, CaO;

2) SO3, CO2, NO2; 4) Al203, BaO, CO2.

A38. TBeproe TyromiaBKkoe BEIIECTBO alIMa3 UMEET KPUCTAIUIM-YECKYIO PEIIETKY:
1) aToMHY10; 2) HOHHYIO; 3) METAIUNIMYECKYIO; 4) MOJIEKYJISIPHYIO.

A39. B monekyne okcuza yraepona (IV) uncio o6mux 371eKTpOHHBIX MTap PaBHO:
11, 2)2; 3)3; 4)4.

A40. Okcun ampoTepHOTO XapakTepa o0pa3yeT XUMHUIECKUH 2JIEMEHT, B aTOMax
KOTOPOTO CIIEAYIOIee paclpeiesieHue FIEKTPOHOB MO JIEKTPOHHBIM CIIOSIM:
1)2,8,1;, 2)2,8,2; 3)2,8,3; 4)2,8,4.

A41. OTHOcUTENbHAS INIOTHOCTh T'a3a a30Ta [0 BOAOPOAY PaBHA:

1) 20; 2)15; 3)14; 4)12.

A42. Ha ropenue 20 51 MeTaHa 3aTpavyuBaeTCs KUCIOPOJ 00bEMOM:

1) 10 1; 2) 20 1; 3) 30 15 4) 40 1.

A43. Hannuue XJI0poBOAOPOAA B PACTBOPE MOKHO OOHAPYXHUTh € MOMOIIBIO:

1) Hutpara Gapusi; 2) TUAPOKCHIA Kamus; 3) HUTpaTa cepedpa; 4) ruapokcuaa oapusi.
A44. K okucIuTeIbHO-BOCCTAHOBUTEIBHBIM PEAKIIMSIM OTHOCAT MPOLIECCHI:

1) pacTBOpeHHE MOBAPEHHOM CONM B BOJIE; 2) pa3ioxeHue kapOoHaTa HaTpusi; 3)
pKaBIieHUE Keme3a; 4) pacnaj] yrojlbHOW KUCJIOThI Ha YIJIEKUCIBIN ra3 U BOAY.

A45. Consamu SIBJISIIOTCS] BCE BEILIECTBA PsJia:

1) MgS04, H2CO3, Fe(OH)2; 3) CuSO4, Ba(OH)2, NacCl;

2) NH4CI, NH4OH, SO3; 4) NaCl, FeS, BaSO4.

A46. HuTpat-voHBI PpU JUCCOIMALIMHA 00pa3yeT BEIIECTBO:

1) NH4NO3; 2)NaNO2; 3)NH4Cl;, 4) HNO2.

A47. Tlpu oxucnennn 6,4 r Menu oopazoBainoch 6,4 T okcuaa meau (II). MaccoBas poms
BBIXO/Ia TPOJIYKTA PEAKIIMU paBHA!

1) 100 %; 2) 90 %; 3) 80 %; 4) 70 %.

A48. Kucnory, a 3ateM 11e104b UCIOJb3YIOT MIPU OCYIIECTBICHUH MPEBPAILCHUI:

1) CuO [0 Cu(NO3) 20] Cu(OH)2; 2) HCI [1 NaCl [J AgCl; 3) CaCO3 [1 CaO
[1 Ca(OH)2; 4) H2 SO4 [J Na2S0O4 [] Ba SO4.

A49. OuucTuTh BOAY OT BPEAHBIX IPUMECENH MOXKHO:

1) kunisiuenueMm; 2) fo6aBnennem B Hee kpuctamuioB KMnO4; 3) dunsTpoBanuem; 4)
¢mibTpoBaHUEM, KUIISTYeHUEM, HoOaBieHneM KMnO4.

AS50. K 11,8 r cepHoit kucnoTsl 706aBuM 6,5 T 1iuHKa. Macca u popMyIia BEIecTBa,
OCTaBILIErocs B U30BITKE:

1)2rZn; 2)2rH2SO4; 3)1rZn; 4)1rH2SOA4.

B9. B oxucnIuTEIbHO-BOCCTAHOBUTEIBHON PEAKIINK MPOU301LIO NpeBpatieHue PO [
P+5. DToT nporecc Ha3bIBaeTCA ... .

B10. ®enondranens B pacTBope mieiaoun npuoOpeTaer ... 1BET.

TECT 3
K kaxxgomy 3a1aHIIO 1aHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJIMH BEPHBII.
Al. B psaxy HC104 [1 HCIO3 [ HCIO [] HCI crenieHs OKUCIEHUS XJI0pa:
1) monwmxkaercs ot +7 10 —1; 2) noBbimaetcst ot —1 1o +7; 3) nossimaercs ot 0 10 +5; 4)
MOHMXaeTcs oT +7 1o +3.
A2.Y aTOMOB XMMHYECKOT0 3JIEMEHTA YIJepOa YUCIIO IEKTPOHOB HA BHELIIHEM

QJICKTPOHHOM YPOBHC PaBHO!
1)2; 2)4; 3)1; 4)6.
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A3. Cxema pacmpeeieHus JIEKTPOHOB 0 YPOBHIM — 2, 8, 5 — COOTBETCTBYyeT
XUMHUYECKOMY 3JIEMEHTY, CTEIIEHb OKUCIEHUS KOTOPOrO B BOJOPOJHOM U BBICILIEM
KHCJIOPOJIHOM COEJIMHEHUSAX paBHA:

1)-5u+3; 2)2u+6; 3)-1u+7, 4)-3u+5.

A4. B psany okcunioB Na20, A1203, P20OS5 npoucxoaut u3MeHeHUe CBOMCTB:

1) OT OCHOBHBIX K KUCJIOTHBIM; 2) OT KUCJIOTHBIX K OCHOBHBIM; 3) OT OCHOBHBIX K
amM(poTepHbIM; 4) OT KHUCIOTHBIX K aM(pOTEPHBIM.

AS. Ha3BaHus «aMMHaKk», «yrapHblid ra3», «CEpOBOJAOPOI», «030H» COOTBETCTBEHHO
UMEIOT:

1) NH3, CO2, H2S, 02; 3) NH3, CO, SO2, 03; 2) NH3, CO, H2S, 03; 4) NH3,
CO2, H2S, O3.

A6. Boicuit okena 9205 u neryuyee BogopogHoe coeuHenre DH3 UMeroT 311eMeHThI:
1) nepBoii A rpynmnsl; 2) TpeTbeil A rpynisl; 3) nsaToid A rpynnsl; 4) ceapMoit A
TPYIIIIBL.

A7. XUMHUYECKHI 2JIEMEHT, B aTOME KOTOPOI0 3JIEKTPOHBI 110 YPOBHAM PACIIPEEIIEHbI
Tak: 2, 8, 6, o0paszyer ¢ BOJOPOIOM XUMHUYECKYIO CBSI3b:

1) KOBaNIEHTHYIO MOJISIPHYIO; 2) KOBAJICHTHYIO HETIOJISIPHYIO; 3) HOH-HYIO; 4)
METATUYECKYIO.

A8. UnCco KOBAJIEHTHBIX CBS3EW MEXIY aTOMaMH a30Ta B MOJIEKYJIE a30Ta PABHO:

1)1; 2)2; 3)3; 4)4.

A9. ATOMBI HaTpusl U MarHust UMEIOT:

1) onrHAKOBOE YHCIIO SJIEKTPOHOB; 2) OAMHAKOBOE YUCIIO DJIEKTPOHHBIX YPOBHEH; 3)
OJIMHAKOBYIO CTENEHb OKUCIICHUSI B OKCHJIaX; 4) OIMHAKOBOE YHUCIIO IPOTOHOB B SApPaX.
A10. ®enondraneny U3MEHIET OKPACKy Ha MAJMHOBYIO B PE3YJIbTAaTe PEaKLUu C BOAOH
BCEX BEIIECTB, BXOJIAIIUX B TPYIIY:

1) BeO, ZnO, Fe203; 3) SO2, SO3, P205; 2) Na20, BaO, K20; 4) CuO,
FeO, MgO.

All. 'mapokcun meau (11) MOXHO MOYYUTH IPU B3aUMOJIEHCTBUH PAaCTBOPOB:

1) xnmopuna menu (II) u ruapokcuaa uunka; 2) cynbdara meau (II) u xmopuna varpus; 3)
Hutpara meau (1) u ruapokcuaa kanus; 4) kapoonata menu (I1) u cepHOI KUCIOTHI.
Al2. Ha3zBaHus «HerailieHasi U3BECTh» U «TallleHasi U3BECTh» COOTBETCTBEHHO UMEIOT
BELIECTBA!

1) CaO u Ca(OH)2; 3) CaCI2 u Ca(HCO3)2; 2) CaCO3 u CaO; 4)
CaO u CaCO3.

A13. Tlpu B3auMoeHCTBIH MEM ¢ KOHIICHTPHUPOBAHHOM a30THON KHUCIOTON 00pa3yercs
ra3 0yporo 1BeTa, KOTOPBIi Ha3bIBACTCA:

1) okcuaom azora (IV); 2) ammuakom; 3) XJIOpOBOAOPOAOM; 4) XJIOPOM.

Al4. B nByx Monsx cynb(dara Kaius Macca Kajlus paBHa:

1)39r; 2)174r; 3)156r; 4)78r.

A1l5. OKuCIUTENbHO-BOCCTAHOBUTEIBLHON PEAKIIUEH SIBISETCS PEaKLIUs:

1) CuO +2 HNO3 = Cu(NO3)2 + H20; 2) 2Na + 2H20 = 2NaOH + H2; 3) NaOH +
HCl1 = NaCl + H20; 4) Fe(OH)2 [1 FeO + H20.

A16. I'mapokcua HaTpusi OyJeT B3aUMOICHCTBOBATS C:

1) 02; 2)CaO; 3)KNO3; 4)HNO3.

Al17. Peakmuio 4FeS2 + 1102 [1 2Fe203 + 8 SO2 OTHOCAT K peaKIusM:

1) uonnoro oomMeHa; 2) OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIM; 3) COCAMHEHUS; 4)
HEUTpAJIU3aLINH.

A18. B peakmuu 6P + SKCIO3 [1 3P205 + 5KCI docdop:
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1) BoccTaHaBAMBAETCs; 2) OKUCISIETCS; 3) SIBISIETCS OKUCTUTENIEM; 4) TOHUKAET CTENEHb
OKHCJICHHS.

A19. I'unpokcua Hatpusi OyA€T pearupoBaTh C KaX/IbIM BEILIECTBOM psJa:

1) CuCl2, P205, KOH, CuO; 3) FeCl2, H2SO4, MgO, CO2; 2) CO2, HCl,
SO2, CuSO4; 4) NH3, HNO3, ZnCI2, SO3.

A20. Ocanok roiryooro 1BeTa BbINafaeT Mpy 100aBJICHUN B PACTBOP THIPOKCHUIA KAJIHS:
1) xnopuaa 6apus; 2) xnopuaa xenesa (I11); 3) xnopuaa ammonus; 4) xmopuna meau(Il).
A21. TIpu monaom cropanuu 340 T aMMHaKa BBIIEISAETCS a30T 00HEMOM:

11,20, 2)224m 3)2247n3; 4)112 5

A22. OCHOBHBIE CBOICTBA MPOSIBISIOT BCE BEILIECTBA TPYIIIIbI:

1) SO2, CaO, CaCO3; 3) NH3, HCI, CuO; 2) CaO, NaOH, Ca(OH)2;

4) AI203, P205, Ba(OH)2.

A23. Bonopon Maccoit 60 r BCTynui B peaklMio cOeAMHEHUs ¢ a30ToM. KonnuecTBo
BELIECTBA U 00bEM 00pa30BABIIETOCS AMMHAKA!

1) 10 mons, 224 1; 3) 2 monb, 44,8 115 2) 5 Mmonb, 112 7; 4) 20 morb,
448 1.

A24. B ypaBHEHHH PEaKIMH PA3I0KEHUS THAPOKCHIA aTFIOMUHIS KO3 OUIIUEHT TIepeT
¢dbopMyIoit BOJIBI paBeH:

1)2; 2)3; 3)4; 4)5.

A25. T'a3 Oyporo 11BeTa nojiy4yaercs B pe3yybTare B3auMOJIeHCTBHUS:

1) Zn c H2S04 ; 3) Cu ¢ HNO3 (xoHir.); 2) Cu ¢ H2S04; 4) Mg ¢ HCL.

A26. BaumoieiicTBre pacTBOPOB XJIOpUa HATPHUS M HUTpaTa cepedpa BrIpakaeTcs
COKpaIllEeHHbIM HOHHBIM ypaBHeHueM: 1) Ag+ + Cl—= AgC(l; 3) H+ + OH- = H20;
2) Na+ + NO3- [J NaNO3; 4) Ca2+ + CO32—-=CaCO3.

A27. Jlns pacnio3HaBaHUs COJIEH YroJlbHON KUCIOTHI MOXKHO HCIIOJIb30BATh:

1) runpokcua HaTpus; 2) CONSHYIO KUCTIOTY; 3) XJIOpu HaTpusi; 4) HUTPAT aMMOHHUSI.
A28. CokparmieHHBIM HOHHBIM ypaBHeHHEeM Cu2+ + 20H— = Cu(OH)2 moxeT ObITh
BBIPAKEHO B3aUMO/IEHCTBUE MEKIY:

1) CuO u NaOH; 3) CuCl2 u Fe(OH)2; 2) CuS0O4 u KOH; 4)Cumu
KOH.

A29. O6HapyXHUTh B paCTBOPE XJIOPHUI-MOHBI MOKHO C TIOMOIIIBIO PacTBOpA:

1) penondranenna; 2) autpara cepedpa; 3) menouu; 4) Hutpata ceunina (II).

A30. C HaubonpIeit CKOpOCTHIO B3aUMOCHCTBHE C COISTHOM KUCIOTOM Oyner
IPOUCXOAUTD Y:

1) onosa; 2) xenesa; 3) nunka; 4) maraus. A3 1. CokpailleHHOe HOHHOE ypaBHeHue Ba2+
+ SO42— = BaS04 otpakaeT CylIHOCTb PEAKIIUUA MEXIY:

1) oxkcunom Gapust u okcugom cepsl (IV); 2) runpokcuaom 6apust u okcuaom cepsl (IV);
3) Gapuem U cepHOU KUCTIOTOM; 4) XJopuaoM 6apust u cylib(paToM HATPHUSL.

A32. Cxema OKHCIIEHHUs a30Ta:

1) N-3 [0 NO; 2) N+5 [0 N+4; 3) N+5 [0 N-3; 4) NO [J N-3.

A33. Ilpu B3aumoneiicteuu okcuaa meau (I1) c Bogopoaom (mpu HarpeBaHUM)
MIPU3HAKOM PEaKIINH SIBISETCS:

1) u3MeHeHne KpacHOTO I[BeTa MOPOIITKa Ha YEPHBIN; 2) U3MEHEHHE 3araxa rasa; 3)
U3MEHEHHNE YEPHOTO [[BETa MOPOIIKa Ha KPaCHBIN; 4) MOsABICHHE Oyporo rasa.

A34. Crioco60oM BBITECHEHHS BOABI MOXKHO COOpaTh B COCY/I:

1) xucnopon; 2) ammuak; 3) XJI0poBOAOPO; 4) CEPOBOIOPOI.

A35. He oOpa3yeTcst ra3 npu B3auMOJICHCTBUU:
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1) KOH u HNO3; 3) CaCO3 u HCI; 2) KOH u NH4CI; 4)Znu
H2S04.

A36. IIpu B3auMoIeiCTBUM KapOOHATA KaIbIUs U COJISTHOM KUCTIOTHI MOJTYYUTCS:

1) CaCl2 u H20; 3) CaCl2 u Cl2;

2) CaCl2, CO2, H20; 4) CaCI2 u H2.

A37. AMdoTepHbIMU SBISIOTCS 002 OKCHJIA TIAPHI:

1) Al203 u SO3; 3) SO3 u CuO; 2) CuO u ZnO; 4) ZnO u A1203.
A38. Kpucrannuueckuid HoJ1 OTHOCST K BEILIECTBAM, KPUCTAITIMYECKON PEIIETKON
KOTOPBIX SIBIISIETCS:

1) aromHas; 2) nonHas; 3) metamuinueckas; 4) MoJeKyssipHasi.

A39. Tpu 001UX SJIEKTPOHHBIX MAPbl BOSHUKAIOT MIPU 00pa30BAHUH MOJIEKYII:

1) xnopa; 2) Bogopona; 3) a3ota; 4) Kuciaopoaa.

A40. Oxcuabl ¥ THAPOKCHUIBI OCHOBHOTO XapakTepa 00pa3ytoT XMMUYECKUE SJIEMEHTHI,
HOPSIKOBbIE HOMEpa KOTOPBIX B MEPUOANYECKON CUCTEME:

1)6,7,8;, 2)11,12,13; 3)14,15,16; 4)3,11,19.

A41. MeraH TsKx€n€€ BOIOpOAA B:

1)Spa3; 2)8pa3; 3)7pa3; 4)6pas.

A42. Tlpu ropennu 100 11 cepoBoiopoia 00beM obOpazyromerocs okcua cepsi (IV)
paBeH:

1) 100 1; 2)200m; 3)150m; 4)50 1.

A43. He B3auMOJeHCTBYIOT (IIPH H. y.) APYT C APYTOM:

1) SO3 u H20; 3) P205 u H20; 2) Si02 u H20; 4) NH3 u H20.
A44. K OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIUAM HE OTHOCST B3aUMOJICHCTBUE:

1) Mgu O2; 2) HClu NaOH; 3)SO2u O2; 4)Znu H2SOA4.

A45. K KUCIIOTHBIM OKCHJIaM OTHOCHUTCS PsiJl BEIIECTB:

1) SO2, P205, CO2; 3) SO3, P205, FeO; 2) CuO, Al203, SiO2; 4) K20,
H20, SO2.

A46. C obpazoBanueM cynb(]ar-aHHOHA JUCCOITUUPYET:

1) Na2S03; 2) Na2S; 3) Na2S04; 4) NaOH.

A47. ITpu B3auMOECUCTBHUU C COJITHOM KHUCTO0TOM 224 1 ammuaka oOpa3oBanoch 481,5 r
xjiopua aMmMoHusl. MaccoBasi 107151 BBIXOJ1a TPOAYKTa pEeaKUu:

1)809%; 2)90%; 3)95%; 4)70%.

A48. YpaBHEHHE OKHCIUTEIBHO-BOCCTAHOBUTEIBHON PEAKIINU:

1) CaO + CO2 = CaCO3; 3) Zn + 2HCl = ZnCl2 + H2; 2) BaO + H20 = Ba(OH)2;
4) KOH + HNO3 = KNO3 + H20.

A49. Ha BOIOOUHCTUTENBHBIX COOPYKEHUSX JIJIsl OUMCTKU BOJIBI HE HUCTIONb3YIOT:

1) bunsTpoBanue; 2) xnopupoBanue; 3) yabTpapuoaeToBoe odayueHue; 4)
NO/IIIeIaYuBAHUE.

AS50. [Ins cunTe3a ammuaka coenuamim 300 1 Bogoponaa u 200 1 azota. O0bem u30bITKA

rasa.
1)501; 2)100m 3)2001; 4)300 1

IIpumepHbIe BONPOCHI 1JI1 KOHTPOJIA CAMOCTOSITEIbHOMH padoThI
1. Jloxaxxute TpeMs peakuMsMHU C Pa3sHbIMHM KJIaCCaMU BEILIECTB BOCCTAHOBUTEIbHbBIC
CBOMCTBa MarHus.

2.0cCy1ecTBUTh NIPEBPALLICHUSA
N2 — NHg — NO — N02 — HNO3 — NH4N03
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3. Cxonbko rpamMm okcuza Meau (1) momyduTest mpu pas3ioKeHUH TaKoro K€ KOJM4ecTBa
ruapokcuna menu (1), Ha pactBopenue koroporo 3arparuiioch 19,6r 20%-ro pactBopa
CEpPHOM KUCJIOTHI?
4. U3 Bemects, ¢popMyinbl koTopeix S, Ca, SO,, H,SO,4, BaSO,4, SO3, Na,SO3? CocTtaBbTe
TEHETUYECKUH Psi.
5. CocraBpre cxemy nonydyeHus xjopuaa xenesa (lll) u3 oxcuma xenmeza (I1). Hag
CTpeJIKaM{ TEpPeXOJ0B HamumuTe Q(OpMyabl HEOOXOJAMMBIX BEIIECTB M YCIIOBHUS
MPOBECHUS PEAKIINU.
6. 13 BemiecTs, GOpMYIIbI KOTOPBIX:
CH3 - CH2 - CH2 —-C= O, C4H10, C4H5OH, C4H9C|,
|
OH

CH; - CH,—-CH,—-C=0
|
H
COCTaBbTE TEHETHYECKHUU psii. Hammmmre ypaBHEHHS pEaKIMH BTOPOTO MPEBpAIICHUS
MOJIy4€HHOTO TeHETUYECKOTO PsiJia.
7. Bprunciure 00bEM BOJOponaa (H.y.), HOJYYEHHOTO Mpu B3aumozeicTBuu 6,751
AITIOMUHUS C U30BITKOM COJISTHOM KUCJIOTHI.
8. B cxeme peakuuun
HzO +P+ HN03 - H3PO4 + NO.
pacctaBbTe KOI(DPUIIMEHTH METOAOM JJICKTPOHHOrO OallaHca, YKaXKUTE OKUCIUTENh U
BOCCTAHOBHTEJb.
9. CocraBbTe ypaBHEHHsI pEaKIIHii 1O CIEAYIOIIEH CXeMe:
Fe ! FeCl, ? Fe(OH), ® Fe(OH); * Fe,0; ° Fe.
10. ITo TepMOXMMHUYECKOMY YPAaBHEHUIO PEAKIINU
C+ 02— CO21 +402 xIx
BBIUMCIIUTE KOJIMYECTBO TEIUIOTHI, BBIICIUBILIEICS PU CTOPaHUM 1 KT yriisl.
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7.4. Oyenounsvie cpedcmea 01 RPOGEOCHUA RPOMENCYMOUHOU AMmecmayuy

JInunble IIpumepsl
dopma Baagenune
3HaHuA Ymenus Ka4yecTBa OLICHOYHBIX
aTTecTalun (HaBBIKH)
CTyJeHTa cpeacTs
Juddepenun | Konrpons OreHka yMeHUs Orenka HaBeIKOB | OreHKa Bompocsr:
POBaHHBIH 3HaHUA 0a30BBIX | TIOHUMATh JIOTUYECKOTO CrocoOHOCTH HOHIArAIOTC
3a4er I0JIO’KEHUH B CIHeLHaNbHYIO0 COTIOCTaBJICHUS U | TPaMOTHO U ﬂp
obmacti TEPMUHOJIOTHIO XapaKTEPUCTUKU | YETKO U3JaraThb
ouosoruu 00BEKTOB MarepHual

7.4.1. IllpumepHbIe BONPOCHI U1l IPOBEACHUS MPOMEKYTOYHON aTTeCTALUN

1. I3omepusi OpraHun4eCcKux COEAUHECHUIN U €€ BUBI.

2. Peakmuist HOHHOTO OOMeHa. Y CJIOBUS MX HEOOPATUMOCTH.

3. CkopocTh XuUMHUECKUX peakiuil. DakTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOU
peakiuu (3aBUCUMOCTh CKOPOCTH OT MPHUPOJIbI, KOHIICHTPAIIMH BEIIECTB, IUIOMIAH
MOBEPXHOCTU CONPUKOCHOBEHMUS pEarupyrolIUX BEUIECTB, TEMIIEPATYPbI, KATaIU3aTOPA).
4. IlpupoiHbIe UICTOUYHHUKHU YIJI€BOAOPOAOB. Mcrnonp30BaHue UX B KaueCTBE TOIUIMBA U B
XUMUYECKOM CHHTE3E.

5. O0mas xapakTepuCTHKa METaUIoB IaBHbIX moarpymm 1-3 rpymm (1A-3A rpymnm) B
CBSI3M C HUX TMOJIOKEHHUEM B IEPUOAUYECKOM CUCTEME XHUMHUYECKUX 3yeMeHToB /J[.U.
MenpeneeBa 1 0COOEHHOCTSAMH CTPOCHUS UX aTOMOB.

6. Meraummueckas XUMHYECKas CBs3b, XHUMHYCCKHE CBOHCTBA METAUIOB Kak
BOCCTAHOBUTEIIH.

7. TlpuaenbHble OJHOATOMHBIE CIUPTHI, WX 00mas (Gopmyna. DTaHOJ, SIEKTPOHHOE
cTpoeHue, pundeckrue, XUMHUIECKUE CBONCTBA, MPUMEHEHUE.

8. O06m1as xapakTepUCTUKa HEMETAJUIOB IIaBHBIX oArpynn 4-7 rpymi (4A-7A

TPYII) B CBS3U C UX MOJIOKEHUEM B MEPUOJUUYECKON CHUCTEME XMMHUYECKHUX SJIEMEHTOB
J.W1. MenpeneeBa 1 0COOEHHOCTSMU CTPOECHUN UX aTOMOB.

9. U3mMeHeHUe OKHUCIHUTEIHbHO-BOCCTAHOBUTENIBHBIX CBOWCTB HEMETAIZIOB Ha MpUMEpE
3JIEMEHTOB 4 A T'PYIIIHI.

10. T'nuuepuH — TpeACTaBUTENh MHOTOATOMHBIX cnupToB. CTpoeHwue, (usmueckune u
XUMHUYECKUE CBOMCTBA (peakuus dTepuduKaim), ipuMeHeHue.

11. AnnoTtpornust BEHIECTB, COCTaB, CTPOCHHE, CBOMCTBA aJNIOTPOIHBIX MOAU(DUKAIIAM.

12. ®eHomn, ero cTpoeHne, CBOMCTBA, TPUMEHEHHE.

13. DnexkTponu3 pacTBOPOB M pacIUIaBOB cojied (Ha MpUMeEpe XJIOpUJa HaTpUs).
[IpakTHueckoe 3HaUE€HHUE IIEKTPOIH3A.

14. Anpneruasl, ux oobmas popMyna, XuMUYECKUE CBOMCTBA, MOJyYCHHE U MPUMEHEHUE
(Ha mpuMepe MypPaBbUHOTO M YKCYCHOTO aJIbJIETHUIOB).

15. BopopoaHbie coeAMHEHHS] HEMETAIIIIOB. 3aKOHOMEPHOCTH B U3MEHEHUH X CBOWMCTB B
CBSI3U C TIOJIOKEHUEM XUMHUYECKUX OJJIEMEHTOB B mnepuoaudeckon cucreme J[[.H.
Meuneineena.

16. TIpenenbHBIE OJHOOCHOBHBIE KApOOHOBBIE KUCJIOTHI, X 00IIast popmyia.

17. YkcycHast KUCIIOTa, CTPYKTYpHasi popMyIia, CBOMCTBA, IPUMEHEHHE.

18. Bpicmmme OKCHIBI XMMHYECKHX 3JIEMEHTOB TPEThEro Meproaa. 3aKOHOMEPHOCTH B
WU3MEHEHUHU UX CBOMCTB B BSI3U C MOJOKEHUEM XUMUYECKHUX 3JIEMEHTOB B IEPUOJUUECKON
cucreme JI.MI. MenneneeBa. 19. XapakTepHble XUMHUYECKHE CBOMCTBA OKCHJIOB:
OCHOBHBIX, aM()OTEPHBIX, KHCIIOTHBIX.
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20. JKupsl, ux coctaB u cBOMCTBa. JKUPHI B IPHPO/IE, MPEBPAIICHIE KUPOB B OPTaHU3ME.
[TpoayKThl TEXHUYECKOM MepepadOTKH KUPOB, MOHSATHE O MBLIAX.

21. Kucnotsl, ux kiaaccupUKays 1 XMMAYECKHE CBOMCTBA Ha OCHOBE IPEJICTABICHUIN 00
ANEKTPOIUTUYECKON nuccoruaui. OcoOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOM CepHOMU
KHCJIOTHI Ha IPUMEPE B3aUMOJIEHCTBHS €€ C MEbIO.

22. llennronosa, cocraB, GU3NYECKUE W XUMHYECKHE CBONCTBA, npuMmeHeHue. [loHsTHe
00 MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMeEpE alleTaTHOTO BOJIOKHA.

23. OcHOBaHUs, X KIaCCH(PUKAIUS U XUMHIECKIE CBOMCTBA HA OCHOBE IPE/ICTABICHUI
00 DJIEKTPOIIUTUYECKOMN TUCCOIUAIUY.

24. I'moko3a — IpeICTaBUTEIh MOHOCAXOPHIOB, CTPOSHUE, (PU3UYECKUE U XUMUICCKUE
CBOIICTBa, MPUMEHEHUE, OUOIOrHYecKast poJib.

25. Kpaxmai, HaxoKJIeHUE B IPUPOJIC, THIPOIN3 Kpaxmalia, IpUMEHCHHE.

26. I'maponu3 coneit (pa3oOpaTh MEpPBYIO CTAAUIO0 THAPOJIM3a COJEH, 00pa3oBaHHBIX
CUJIbHBIM OCHOBaHHEM U CJ1a00i KUCIOTOH, CJIa0bIM OCHOBAaHHUEM U CHIIbHOM KHUCJIOTOH).
27. AMUHOKUCIOTHI — amQOTEepHbIE OpPraHWMYECKHEe COCIUHEHUS, WX CTPOCHHE,
XUMUYECKHE CBOMCTBa (B3aMMOJICUCTBUE C COJSHOM KHCJIOTOM, IEeIo4YaMHu, IPYr C
JPyroMm), MpUuMEeHEeHne, OMO0IOruuecKas poib.

IIpumepHbIe 3agaHus 1151 IPOBEACHHUS NPOMEKYTOYHON aTTeCTALNHU

1 BapuanT
Yacrtb A.
Al. BzauMmopeiicTBue HaTpusi C BOJOM OTHOCUTCA K PEAKIUSIM:
a) COeIMHEHUS; 0) pa3noxeHus;
B) 3aMEIICHUS; r) oOMeHa.

A2. TIpu OKUCIEHUH MYPaBbUHOTO aJIbJETH 1A 0 MyPAaBbUHON KUCIIOTHI CTENIEHb
OKHUCJIEHU YTJIEpO/1a U3MEHUTCS:

a) ot 0 go +2; 0) ot +2 1o +4;

B) ot 0 1o +4; r) oT —4 10 0.
A3. Yxaxure ki1accu(UKaOHHbIE XapaKTEPUCTUKN PEaKINK, YPaBHEHUE KOTOPOM:
Cu(OH),CO3 — 2Cu0 + CO, +H,0.

[Ipuznax 1.
I) coenunenue; I) paznoxenue;
I11) 3amemenue; V) o6meH.
[Ipu3znak 2.
A) OKHCIIUTEIbHO-BOCCTAHOBUTENbHAS;, b) 0€3 U3MEHEeHUs CTENEHU OKUCIICHUS.
[Ipu3nak 3.
1) obpatumasi;  2) HeoOpaTumasi.
[Ipuznak 4.
a) SK30TepMUYECcKasi; 0) sHAOTEpMHUECKAs.

A4. Bo cKOJIbKO pa3 HaJI0 YBETUYUTh KOHIIEHTPAIMIO KKCIIOPO/ia B peakliuy, ypaBHEHUE
KOTOpOH 2S0, + O, — 3S0;,
YTOOBI IPU YMEHBIICHUU KOHIICHTPALIMKU CEPHUCTOrO ra3a B 5 pa3 CKOPOCTh PEAKIIUU HE
U3MEHUIIACK!

a)B10pa3; ©O)B2,5pa3a; B)BSpa3; T1)B25paz?
A5. TemniepaTypHblii KO3 punreHT peakuuu paBeH 2. Ha ckoyibko rpaaycoB HaJ0
YMEHBUIUTh TEMIEPATypy, 4TOObI CKOPOCTh peaKkLMi yMEHbIIWIach B 16 paz?

a) Ha20°C; ©0)Ha 30°C; B)Ha40°C; r)mHaS0°C.
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A6. BeipaxkeHHE KOHCTAHTHI AUCCOIMAIIUU (PTOPOBOJOPOIHON KUCIOTHI UMEET BUJ:

a) K= %m, 6)K=%; B)K=—[H[|]_|+F[]F]; F)K:—[}EI]-I*F[T]'

A7. Cymma k03 PUIIEHTOB B COKPAIEHHOM HOHHOM YPAaBHEHHUH PEaKIIUU
CEPOBOIOPOIHOM KUCIOTHI ¢ pacTBopoM cynbdaTa menu(ll) cocrasmuser:

a) 2; 0) 3; B)4; r)5.
AS8. Kakoil U3 3JIeKTpOHOB AUCCOLUUPYET CTYNEHYATO?

a) AlCl;;  6) H3POy; B) Mg(NO3),; r) HCOONa.

A9. Ykaxure popmyrny cosid, 00pa30BaHHON CUIIbHOM KUCIOTON U C1a0bIM OCHOBAHUEM:
a) KCIOy; 0) Na,SiOg; B) FeBrs; r) Cs,S0,.
A10. J1y1a kakoil u3 coseil ruponus no | cTyneHu BbIpakaeTcsi HOHHBIM YPaBHEHHUEM:
M*" + HOH < MOH" + H"?
a) CaCl,; ©6) MgSO4;  B) Ba(NO3),; 1) Sr(CH3COO),

Yacrs B.

B1. /lana nenouka npeBpaiieHuii:

C2H2 — C6H6 i C6H5NOZ i C6H5NH2 i [C6H5N H3]+C|_
HanummTe peakiuuu BelecTB, OIYyYEHHOTO 110 PEAKIUU 3aMELEHUS.
B2. Ha ckopocTh roMmoreHHo# ra3oa3Hoil peakiui 0Ka3blBalOT BIMSHUE IPUPOAA
pearupyommx BEeUECTB, 1aBlieHue (U1, CJIe10BaTeabHO, KOHIEHTPALIHS BEIIECTB),
NpUCYTCTBUE KaTanu3aropa?
B3. Kak Ha3bIBatoTCs BEIECTBA, BOAHBIE PACTBOPBI KOTOPBIX MPOBOASAT 3JIEKTPUUECKUN
TOK (HAIMILNTE TEPMUH BO MHOXKECTBEHHOM UYHUCIIE)?
B4.1IpuBeneHsl Ha3BaHUS AECATH HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB: MOIH
kanust, uutpat xene3a(lll), cynbput Hatpus, cynbdat aMMoHuUs, XJI0pU cepedpa,
caxapo3a, 3TaHaJlb, 0JieaT HaTpus, 3TUJIALeTaT, NULIEepUH. CKOIbKO U3 HUX CIIOCOOHBI
TUIPOJIN30BATHCA?

Yacts C.
C1. JlonumuTe J€Bble YACTH YPaBHEHHUI XUMHUUECKUX peakuuil. PacctaBbre
KO3 (HULIUEHTHI:
a)....— CaCO3z+ 2 NacCl,
6) e ™ F€2(804)3 + Crg(SO4)3 + K,SO, + H,0;

B) .... > CHj O— CH, — CH3 + CH3COOH;
r)...— CHsz— CHO— CH — CH; + NaBr
n, o,
C2. [1n4a peakuuu, ypaBHEHHUE KOTOPOM
CH;OH —-H-C © +H,—Q
H

HAaIMWIIHUTC BBIPAKCHUC KOHCTAHTLI PABHOBCCHA. VkaXHTe BCEe U3BECTHBIC BAM CITOCOOBI
CMCHICHHUSA PAaBHOBCCHA B CTOPOHY 06p330BaHI/I${ MCTaHaJIsd.
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2 BapuaHT

Yactb A.
Al. Kakoe u3 BemiecTB, GoOpMYyJIbl KOTOPBIX MPUBEICHBI HIKE, HE TPOSIBIISIIOT
KHUCJIOTHBIX CBOMCTB? O
a) H,SeO4; 6) C¢HsOH; B) CHsC ; r) HpTe.

H
A2. Kakoe u3 cBoiictB akpuiioBoii kucinotsl CHy; = CH — COOH 006ycnoBieHo HanuuueM
KapOOKCHIILHOM TPYIIIbI?
a) crocoOHOCTh 00ECI[BEYMBATH OPOMHYIO BOJY;
0) crnocoGHOCTh 0OPA30BHIBATH CIOKHBIE HPUPHI;
B) CKJIOHHOCTbH K TIOJTMMEPH3AIINH;
I') NPUCOETUHEHHE OPOMOBOIOPOIA MO IpaBUIy MapKOBHUKOBA.
A3. «llapckoil BOJKOI» Ha3bIBAIOT:
a) CMeChb KOHLEHTPUPOBAHHBIX a30THOW U COJIIHOM Kuciot (1:3);
0) cMech KOHIIEHTPUPOBAHHBIX a30THOM U cepHOM Kucyor (1:3);
B) CMECh KOHIIEHTPUPOBAHHBIX CEPHOI U coystHOM KucaoT (3:1);
I') CMeCh TaHOJIa U BBICHIEH CTETIEHH OYUCTKH BOJIBI (2:3).
A4.'uapokcu HaTpusi MOXKHO ITOJTYUYNTh:
a) B3aMMOJICVCTBUEM HATPUs C BOJIOM;
0) B3aMMOJIEHCTBHEM THIPOKCH/IA HATPUS C BOJOM;
B) 3JIEKTPOJIU30M BOJHOI'O PACTBOPA XJIOPUIA HATPUS;
I') BCEMH IMEPEUHUCICHHBIMU BBIIIE CIIOCOOAMHU.
AS. B menoyax He pacTBOPSIETCA CIEAYIOLIEE TPOCTOE BEIIECTBO:
a) KpEeMHUI; 0) amoMUHUNA;  B) cepa; T) YIJIEpOI.
A6. Kakoe 13 ocHOBaHUI ITPU B3aUMOJIEUCTBUM C CEPHON KUCIOTON CIIOCOOHO
00pa30BbIBaTh KUCIIBIE COMN?
a) LIOH; 06) NHs; B) CH3NH,; 1) Bce mpuBea¢HHBIC BhIIIIE
OTBETHI BEPHBHI.
A7. Ykaxure Gpopmyny aMpOTEepHOro OKCHUIA:
a) Na,O; ©6) CaO; B) Al,Os; r) SO,.
A8. Kakoe 13 coequHeHn IBIIETCS KOMIUIEKCHBIM?
a) KAI(SO4),; 6) (—CH,—CH,—), B) Na[Cr(OH)4]; 1) HSiO,.
A9. T'mnpokcun meau (Il) pactBopsieTcs:
a) B pactBope KOH; B) B pactBope NHj;
0) B pactBope H,SOy4; T') BCE MPUBEIEHHBIE BBIIIC OTBETH BEPHBI.
A10. ITonmukoHIeHCAIUS 0- AMUTHOKHUCIIOT MPUBOJIUT K OOPa30BaHUIO TTOJIUTICTITHIOB.
OOpatHas peakius Ha3bIBACTCS:

a) JIEeTIOJMKOH/ICHCAIINEH; 0) JmenonMMepHu3alneii;
B) THAPOJIU30M; r) TUapaTaiuen.
Yacrs B.

B1. BeniecTtBa, MMeErOIIME HENTOAEIEHHBIE 2JIEKTPOHHBIE MTAPBI, JOHUPYS KOTOPBIE OHU
MOT'YT 00pa30BaTh KOBAJIEHTHBIE CBSI3U C KAKUM JINOO aTOMOM, MOJIEKYJION UM MOHOM
Ha3bIBAIOTCA ... .

B2. [TockonpKy BOZia MOKET B OJTHUX CIy4dasX JOHUPOBATH MPOTOH, a B IPYTUX —
aKLCHTUPOBATh €70, TO €€ NHOI'AA HA3bIBAIOT ... .
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B3. DHeprus, BeIIEIAOMAACS IPU IPUCOSIUHEHUH IPOTOHA C MOJIEKYJION BOJBI,
Ha3bIBACTCA ... .
B4. ... MBIIKHE HA OLYIIb, OMUHAKOBO U3MEHSIOT OKPACKy MHIMKATOPOB.

Yacrs C.
C1. [IpuBeaute npuMepsl ypaBHEHHUI peaklinii B3aUMOJIEHCTBHS KOHLIEHTPUPOBAHHOM
CEPHOM KUCJIOThI C HEOPraHUYECKUMH BEUIECTBAMU (METaJUIaMHU U HEMEeTalllaMU) U
OJIHMM U3 OPraHUYECKUX BELIECTB.

C2. CocTtaBbTe YpaBHEHMS PEAKLIUI 110 NEMOYKE MTPEBPALCHUA:
N, — NH3; — NH,NO; — NH; — CH3NH, — [CH3NH;"]CI™
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8. JOIIOJIHUTEJBHOE OBECIIEYEHHUE JUCHUIIJIMHBbI

IIpunoxenue 1. Jlekuus Ne2:

OcHoBHbIE 3aKOHBI 001Iel xumnu. CtexuomMeTpusi. XMMHYECKHA IKBUBAJIEHT.

1. 3akon  nocmosancmea  cocmasa. Coomnouwienue  macc  I1eMeHMO8,
dopmupyrwouwux oannoe coeounenue, NOCMOAHHO U He 3AGUCUM OmM CHOCOOA
nOYYeHUs IMO020 COEOUHEHUSL.

2. 3akon kpamuvix ommnowienuii. YcranosineH [lamstonom B 1803r. B ciyuae,
Ko20a 08a 3liemMeHma oopaszyrom medxncoy coOOl HECKOIbKO XUMUYECKUX COeOUHeHUll,
moz0a umeem mMecmo OMmHOUEHUe MACCbl 0OHO20 U3 DTIeMEHMO08, NPUXoosaujeecs 8 JMux
COCOUHEHUSIX HA OOHY U MY dHce MAccy Opy2020, KaKk Heborbwux yenvix uucen. Takum
00pa3oMm, 371€MEHTbl CLIOCOOHBI BXOAUTh B COCTaB COCIUHEHUIN TOJIBKO B ONPEIEICHHBIX
npornopiiusax. OTKPBITHE 3TOTO 3aKOHA SIBHJIOCH IMOATBEPKICHUEM ATOMHOW TEOpPUU
cTpoeHusa BeniectBa. Tonmbko Teneps uiaen M.B. JlomoHOCOBa O CTpOECHHMH BEIIECTBA
MOJTyYUJI OTBITHOE TOATBEPXKACHHE, M pa3paboTKa aTOMHO-MOJIEKYJISIPHOTO YYCHUS
noJrydusia cBo€ JanbHeiiee pa3BUTHE.

3aKOoHBI TOCTOSHCTBA COCTaBa M KpaTHBIX OTHOIIEHUH HE HOCAT BCEOOULIETo
XapakTepa, B OTJIMYMH, HAMpPUMEp, OT 3aKOHA COXPAHEHHS MAaCChl, OCHOBATEIbHOCTh
KOTOPOT'O JI0Ka3bIBAETCSI OTKPBITUAMHM, CAEIAHHBIMH IIOCJIE €ro ycraHoBjeHus. [leno B
TOM, YTO TIOCNIE€ OTKPBITHS HM30TOMOB IMOJYYWJ MOJITBEpPXKACHHE (PAKT O MOCTOSHCTBE
COOTHOILIEHUSI MEXKIY MacCaMH 3JE€MEHTOB, 00pa3yIOIUX JIaHHOE BEUIECTBO, HO TOJBKO
IpU YCJIOBUM TOCTOSHCTBA M30TOIMHOTO COCTaBa JTUX dJeMEHTOB. Tak, Hampumep,
TsOKeNnass Boja cojepxkut mnopsiaka 20% mo macce BoJOpofa, TOrjaa Kak OObIYHAs —
TOJIBKO 0KO0JIO 11%. 3aKoH KpaTHBIX OTHOIIEHHWH HENPUMEHUM U B CIy4ae COEIMHEHUN
NEPEMEHHOI0 cocTaBa, OTKPHIThIX akageMukoM H.C. KypHakoBsiM B Hauae XX Beka
(mpumep: okcuasl TUTaHa mepeMeHHoro coctaBa 110746156 1 Ti01920), @ Takxke B
cilydae, Korja MoJIeKyja BEUIECTBAa COCTOMT U3 OOJBIIOTO YHCJa aToMOB (Hampumep,
yriaeBogoposl coctaBa CyoHyp 11 Co1Hag).

3. 3akon 00vbémHubIX OomHOWwlenull. JTOT 3aKOH B KadecTBe OOOOIIECHHS BBIBEI
bpaHIry3cKuit YYEHBIN I'eii-JTroccax (BTOpOE Ha3BaHUE 3aKOHa —
«XUMHUUECKUW»). O0bémMbl  2a308,  yuacmeywowux 6  aKme  XUMUYECKO20
83aumooelicmeus, OMHOCAMCA Opye K Opyey U K o00vémam oo0pasyrouuxcsa
2a3000pa3HvlX NPOOyKMOE peaxyuu Kax Hedonvuwiue yenvle yucaa. Tax, Hanpumep,
npu B3auMoOAEHCTBUM 2 00bEMOB Bojopojga u 1 oObéma kuciopoga, obpasyroTcs 2
0o0BEMa BOISTHOTO TIapa.

4, 3axkon Aeoeadpo. YCTaHOBIEH UTadbIHCKUM (usukom Aporagpo B 1811
r. Qounakosvie 00veMbl MI0OBLIX 2A308, O0MOOPAHHLIE NPU OOHOU memnepamype u
00UHAKOBOM 0asleHUlU, cooepicam O0O0HO U modice uucio moaekyr. Takum oOpazom,
MOKHO C(HOPMYJIMPOBATH MOHATHE KOJMYECTBA BELIECTBA: 1 MOJIb BELIECTBA COACPKHUT
YHUCJIO YacCTHUlLl, PaBHOE 6,02%10% (Ha3pIBaEMOE TMOCTOSIHHON ABOTaJpo) WU COJEPIKUT
CTOJIbKO MOJIEKYJI, aTOMOB, HOHOB, J3JIEKTPOHOB WU JPYrUX CTPYKTYPHBIX €IUHUII,
CKOJIBKO COJIEp>)KMTCS aTOMOB B 12r m3oroma yriaepozaa '2C. CnenctBHeM 3TOro 3aKoHa
ABIE€TCA TO, 4yTo | Momp H00Oro0 Tra3a 3aHUMaeT MPU HOPMAJBHBIX YCIOBHSX
(Po=101,3kI1a u Tg=298K) 00B&M, paBHbIi 22,471

[Ton oTHOCUTENHHOW aTOMHON Maccoil 3JeMeHTa MOHMMAIT Maccy ero arToma,
BBIPAKEHHYI0 B AaTOMHBIX €IMHHILAX Macchl (a.e.M.). B KauecTBe OTHOCHTENBHOM
MOJIEKYJISIPHOM Macchl 3JIEMEHTa MOHHUMAIOT MAacCy €ro MOJIEKYJbl, BBIPAXKEHHYIO B
aTOMHBIX €IMHMIIAX Macchl. Macca 1 MoJib TaHHOTO BEIleCTBAa Ha3bIBAETCS €r0 MOJbHOU
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Maccor (BbIpaxkaeTcss B T/MOjb). OTHOCHUTENBHON TUIOTHOCTBIO TEPBOrO Tasza IIo
OTHOLIEHUIO KO BTOPOMY Ha3bIBA€TCS OTHOLIEHUE MACChI MIEPBOr0 ra3a K Macce TOTO K€
00BEMa BTOPOTO rasa, B3TOro MpHU OJHON TEMIIEPATYPE U OTMHAKOBOM JaBICHUH.

Ilox oxeueanenmom 271emenma MOHUMAKOT TAKOE €ro KOJMYECTBO, KOTOPOE
coeuHseTcs ¢ 1 MoJIeM aTOMOB BOJOPOJa WMJIM 3aMEIIAET TO K€ KOJIMYECTBO aTOMOB
BOZOpPO/Ia B XMMHUYECKUX peakiusax. Macca 1 skBuBaJieHTa 3JIeMEHTAa Ha3bIBAE€TCS €ro
SKBUBAJICHTHOM MAacCOW. OKBUBAJIEHT BOJOPOJa Oy BCErJa paBeH 1, a SKBUBAJICHT
KHciopoaa Do=8.

A

DKBUBAJECHT JNIEMEHTa paBeH: J,= CC, rae: M — MonbHas Macca snemenTa; CO —

CTEINEHb OKUCJICHUS 3JIEMEHTA (BaJI€HTHOCTb) B COSIMHEHUH.
AL

OKBUBAJIICHT KHUCIIOTHI PAaBEH: 3M=?, rae: M — MojbHas Macca KHUCJIOTHI, X —
OCHOBHOCTb KHMCJIOTHI.

Ad

OKBHUBAJIEHT OCHOBaHUs paBeH: J,= ¥ , rae: M — MoibHas Macca OCHOBAaHUS; Y —

KHCJIOTHOCTh OCHOBAHMSI.
yit

OKBUBaJIEHT COJM paBeH: JDy,=z*x, rme: M — MoJlbHasg Macca COJU;, Z —

BAJICHTHOCTh KaTHOHA; X — KOJIMYECTBO aTOMOB KaTHOHA B COCIUHCHHH.
M %
IIpuMepsbl: S5KBUBAICHT KHUCJIOpOAa paBeH: D,= 2 I'-9KB; SKBHBAJICHT YrOJIbHOM
E =1l
kuciotel HyCOj3 paBeH: Dypcoz= 2 r-3KB; SKBUBAJIEHT eakoro Hatpa NaOH paBen:
A _ 40 M 555

ONaoH= 1 r-9kB; SKkBUBaJIeHT xyopujaa kanbitus CaCl, paBeH: Dcacp=2*1 -
JKB.

3axon sxeusanrenmos. OmuouieHue macc (Ui 006vHEM08) 83AUMOOEUCMBYIOWUX 0Py
c Opyeom eewecmé NpAMO  NPONOPYUOHANLHO  UX  DKBUBAIEHMHbIM — MACCAM
(06vémam). MaTeMaTHIECKH 3TO MOYKHO 3aITUCATh CIACAYIOIINM 00pa3oM:

3 _m

% M3 rae 21,9, — dKBUBANEHTH (SKBUBAJIEHTHBIE MACChl) SIEMEHTOB; my,M, —
peaybHbIE MAcChI (HE MOJILHBIC MAacChl) BEIIECTB, HAIPUMED B TPaMMax.

[TpubnmxkeHHOEe 3HAYEHHME MOJIBHOM MacChl aTOMOB JJIEMEHTa T03BOJIET
onpeAenuTs npasuno Jwononea u Ilmu: Amomnas menioémMKocms OOIbUUHCIEA
npOCMbIX gewecms 8 meepoom cocmosHuu aexcum 6 npedenax 22-29 Jc/(mons*K) [6
cpeonem oxono 26 Jic/(monv*K)]. OTcrona ciemyer, 4yTo pas3ienuB 26 Ha YACJIbHYIO
TEIUIOEMKOCTh TMPOCTOTO BEIIECTBA, JIETKO OMPENETUTh NPUOIMKEHHOE 3HAUYCHUE
MOJILHOIM MacChbl aTOMOB COOTBETCTBYIOIIETO 3JIE€MEHTA.

[lonsiTve BaJ€HTHOCTH BO3HUKIIO B XuUMHUHU B cepeaune 19 Beka. J[.M. Mennaeneen
YCTaHOBUJI CBSI3b MEX]Iy BaJCHTHOCTBHIO DJIEMEHTA U €T0 MOJIOKEHUEM B MEPUOANYECKON
cucrteme. Barenmuocms 2nemenma — 5mo CNOCOOHOCMb €20 AmoMo8 COeOUHAMbCsL C
opyaumu amomamu 6 onpedenéHuvlx coomuouterusx. CnocoOHOCTh aTOMOB JaHHOTO
AJIEMEHTa COCIUHATHCS APYr C JIPYrOM WM C aTOMaMd JPYrUX AJIEMEHTOB MOXKET
BBIPAKATBCA M JPYTUMH CIOCOOAMH — KOBAJCHTHOCTBHIO (YHUCIIO XMMHUYECKHX CBSI3CH,
o0pa3yeMbIX aTOMOM JIaHHOTO COCIUHCHHWS) WJIH KOOPAWHAIMOHHBIM YHCIOM (YHCIIO
aTOMOB, HEMOCPEACTBEHHO OKPYKAIOIIUX JIAHHBIN aTOM).
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JIMCT
u3MeHeHnH paboyeii yueOHo# nporpaMMbl N0 AHUCIMILIHHE
B/.06 Xumus

JIONMONHEeHHA H H3MEHEHHSA, BHOCHMBIE B pabo4yio mporpaMMy JHCIHHILTHHBL

OcHoOBaHHSA BHECEHHA Paznen PIIJ1, B koTopsiii Conepxxanue BHOCHMBIX
JMOMOMHEHUH H BHOCHATCS H3MECHCHHSA JIONIQIHCHHM U, H3MCHCHH I
H3MECHEHUH

Ipemtoxkenue

paboTonarens

IIpeoxenue

COCTaBHTENSA

OpOrpaMMbl

Ipuobperenne, uznanue | Paznenst Ne2 4.5 u Ne5 OO6Hornenne nepedHs
JIHTEePaTypsl, IlepeueHb OCHOBHO#H H JIHTEPATyPbi
OOHORIICHHS NEPEYHsA U | IONOJIHUTENBHO#H yueOHOH

conepxanus ObC, 6a3 | nureparypbl

MAHHBIX p

Cocrasutens: npenoaasareinb JL.B. KoBanbuyx

w{f(’)ﬁmcs

YTBepkAeHa Ha 3aceJaHHH NPEAMETHO-IHKIOBOH KOMHCCHH MATEMATHYECKHX H
€CTECTBEHHOHAY4HbBIX AMCUMILTHH npoTokon Ne 1 ot «31» aBrycra2017

3am. aupexTopa no YP ¢unmana %Z’ T.A. Pesynenko
«31» aBrycta 2017

JLT. Coxonona

3aseayiomas cexropom 6ubnuorexn ¢punuana '
/ «31» aBrycta 2017 .

HkeHep-3IeKTPOHHK (IpOrpaMMHO-HH(pOPMAILHOHHOE
obecneqenue 00pa3zoBaTeNbHOMN MPOrpamMmbl)

. ABw™m H
I» aBrycra 2017 .
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Penenzus
Ha y4eOHy10 nporpammy yuebHo# nucuumiuabl bJ1.06 Xumus
s cnermanbHocTH 09.02.03 ITporpaMMupoBaHie B KOMIBIOTEPHBIX CHCTEMAX

PaGouas nporpamma yueGHod aucumruiuabl bJ1.06 XMMMSA paspaborana Ha OCHOBe
TpeboBanuii ®I'OC cpennero obmero 00pa3oBaHus, MPEABIBISEMBIX K CTPYKTYPE, COAEPKAHUIO H
pe3yabTataMm ocBoeHHs yueOHoH auctmruiHbl bJ1.06 Xumus, B cootBeTcTBHY ¢ PexoMennanusmu
10 OpraHM3alMM T[OJly4eHHs CpeAHero o0uiero o0pa3oBaHus B TNpeAenax OCBOCHHUS
o0pa3oBaTeNbHBIX NPOrpaMMm cpeaHero mnpodeccuoHanbHOro oOpa3oBaHus Ha 06aze OCHOBHOIO
obiero o6pasoBanus ¢ y4eToM TpeGoBaHui (enepanbHbIX IOCYIAPCTBEHHBIX 00pa30BaTEeIbHBIX
CTaHJIapTOB CNELMANBHOCTH CPEeAHero npodeccuonanbHoro odpasosanus (zanee CIIO) 09.02.03
IIporpaMMupoBaHue B KOMIMBIOTEPHBIX CHCTEMAaX, YTBEPXKIEHHOro TNpHka3oM MHHHCTEPCTBA
obpasosanus U Hayku PO ot 28.07.2014 Ne804, 3apeructpupoBaH B MHUHHCTEPCTBE IOCTHUIHH
Poccun 21.08.2014 Ne 33733.

Ilporpamma sBIs€TCS YacThiO MPOrpamMMbl MOJrOTOBKH CIELIMAIUCTOB CPEAHEro 3BEHA B
cootserctBuu ¢ ®PI'OC CIIO no crneypansaoctu 09.02.03 IlporpammupoBanie B KOMIBIOTEPHBIX
cucreMax. JlaHHas QMCLIMIUIMHA U3y4aeTcs B 1ukiie 6a30BbiX AucuMIUIMH. O0yueHne npoBOAUTCS
Ha ©Oa3e OcCHOBHOro o0mero o0pa3oBaHHs M HALEJIEHO Ha [OJY4YCHHE CPEIHEro
npodeccuonanbHOro 06pazoBanus. CTpyKTypa JUCHMIUIMHBI COOTBETCTBYET NMPUHIMUIY €QHHCTBA
TEOPETHYECKOTO M TPAKTHUECKOro oOy4deHHs, ONpeneNeHbl paszfens s usydenus. Kaxabii
pasziesl MporpaMMbl PaCKpbIBaeT pacCMaTpHUBaEMbie BOMPOCHI B JIOTHYECKOH MOC/IEA0BATENBHOCTH,
onpenensieMol 3aKOHOMEPHOCTAMHU oOyudenus cryneHToB. OHM HanpaslieHbl Ha (POPMHPOBaHHE
3HaHUH U YMEHHUH, B MOJHOH Mepe OTBeYaloT TPeOOBAHUAM K pe3y/bTaTaM OCBOCHMs y4eOHOU
nucuuiuiuHel B cootBercTBUM ¢ OI'OC CIIO.

Bce TeMbl HampaBlieHbl Ha KQUeCTBEHHOE YCBOEHHE yueOHOro Marepuaia. PazHoobpasHsie
BHIBl CAMOCTOSTENIbHBIX paboT TMO3BONSAIOT YriyOuTh M 0000IMTHL M3y4aembld MaTepHal, W
HampaBJIeHbl HA 3aKpEIUIeHHEe YMEHHs MOHWCKA, HAKOIUIeHHs u o0paborku uH(popmanuu. Jlns
3aKpeIUICHUsI TEOPEeTHYEeCKHX 3HaHuM, (OpPMHpOBaHHUS YMEHHH W HABBIKOB CTYAEHTOB
NPEAyCMATPUBAIOTCS NPAKTHYECKHE 3aHATHUA u naboparopHbie paborel. KonmuecTBo
MPaKTUYECKUX 3aHATHI COOTBeTCTBYeT TpeboBaHusiv y4eOHOro riaHa. KoHTposib ¥ OLEHKa
pe3yNbTaTOB OCBOCHHUS Y4eOHOH AMCHMIIMHBI OCYHIECTBISAIOT B (hopme AHOGEPEHIIHPOBaHHOIO
3ayera.

[MTacnopt mporpamMmbl 0GOCHOBAHHO M MOJHO OTPAXAET COAEPKAHUE JNUCLIMIUIMHBL, €€ POJib
¥ MECTO B TOArOTOBKE CIELHATINCTa CPEAHEro 3BEHA, PACKpbIBaeT LENH M 3aha4ud y4eOHO¥
pucuuruiuHel. OnpeneneHsl TpeOOBaHUS K YMEHHSIM U 3HAHUSIM CTYIEHTOB.

Ilepeuenp pexomMeHOyeMOH OCHOBHOH W JONOJHHUTENBHOH JUTEpPATyphl BKIHOYAET
o0Ief0CTy MHBIe HCTOYHUKH, H3IaHHBIE B MOC/IenHee Bpems (He no3zaHee 5 jer). [lepeuucnennsie
HuTepHeT — pecypehl akTyanbHbl U JOCTOBEPHBI.

PaspaboranHas mnporpamma yueOHoi aucuumiuael BJ1.06 Xumus Moxker ObITh
oilecce NpH MOArOTOBKE MO CHELMAIBHOCTH

09.02.03 IIporpaMMHpOBaHHE B KOMHBWS%@@&S@J

W * My 0%,
y”‘ro?‘?




Penenzusn
Ha y4eOHy10 nporpammy yuebHo# aucuumuiuabl BJ{.06 Xumus
Juts cnenuansHocTH 09.02.03 TlporpaMMHpOBaHHE B KOMITBIOTEPHBIX CHCTEMAX

Paboyas nporpamma y4ebHoit mucuumimbsl BJ[.06 XMMWS pazpabotraHa Ha OCHOBE
TpeboBanuii ®I'OC cpeanero obiero 00Opa3oBaHus, NPEAbIBIAEMbIX K CTPYKTYpE, COACPKAHUIO
M pesyirbTataM OCBOCHHA y4deOHoW aucuumumabl [[J[.02 Xwumwusa, B COOTBETCTBHH C
PexoMennaupsiMi 1o OpraHm3alliy NOJNY4YEHHs cpeAHero obmero o0pa3oBaHus B IpeAenax
"OCBOEHHsI 00pa3oBaTENbHBIX NMPOrpamMM cpenHero npodeccHOHaNbHOrO oOpas3oBaHus Ha Oase
OCHOBHOro o00mero o0pa3zoBaHusi ¢ y4eToM TpeOoBaHui (eaepanbHbIX TOCYAApCTBEHHBIX
o0pazoBaTeNbHBIX CTaHAAPTOB CHELMAIBHOCTH CpeIHero mnpodeccuoHanbHoro obpa3oBaHus
(manee CIIO) 09.02.03 IlporpamMmMHpOBaHHE B KOMIIBIOTEPHBIX CHCTEMaX, YTBEPXKAEHHOIO
npuka3oM MunuctepcTBa o6pa3oBanus u Hayku PD ot 28.07.2014 Ne804, 3apeructpupoBaH B
Munucrepcrse octunuu Poccun 21.08.2014 Ne 33733,

JlaHHas mporpaMma SIBISIETCS YacThIO MMPOrpaMMBbl MOATOTOBKU CHELIMAIMCTOB CPEIHErO
3BeHa B cootBeTrcTBHH ¢ ®I'OC CIIO no cneumansuoctu 09.02.03 IlporpammupoBaHHE B
KOMITBIOTEPHBIX CHCTEMax. YueOHas mucuuiiiHa bBJ1.06 Xumusi u3ydaercs B LHKIE
npodpeccuoHaTbHBIX  aucuuruine. OOyueHue mnpoBoauTcs Ha 0a3ze OCHOBHOroO o01iero
00pa3oBaHHs U HALEJICHO Ha MOJYyYEHHE CpeaHero mpodecCHoHaIBHOro o0pasoBanus. PaGouas
nporpaMMa coctaBiieHa s Oo4HOM ¢opmbl o0ydenus. [lporpamMma cocraBiieHa JIOTHYHO,
CTPYKTYpa JAMCLHIUTHHBI COOTBETCTBYET MPHUHLUITY €IHWHCTBA TEOPETHYECKOTO U MPAKTHYECKOro
oOyuenus. [locnenoBarenbHOCTh TEM, NPEAJIaraéMbIX K H3y4EHHIO, HallpaB/ieHa Ha Ka4eCTBEHHOE
ycBO€HHE y4eOHOro marepuajia. Buasl camMOCTOATENBHBIX paboT MO3BOJIAIOT O0OOIIMTE H
yriayOuTh U3y4aeMblii MaTepHal, ¥ HaNpaBleHbl Ha 3aKPEIUICHHE YMEHUS NIOUCKA, HAKOTUICHUS H
o0pabotku uHopmauu.

Bcee paznens pabouel nporpaMmbl HanpaeleHb Ha (OPMHPOBAHHE 3HAHUH M YMEHHI, B
MOJHOH Mepe OTBeHaloT TpeOOBaHHSM K pe3yJbTaTaM OCBOCHHS Y4e€OHOH NHCLMIUIMHBI B
coorBerctBUH ¢ ®I'OC CIIO. Kaxapiii paszmen nporpaMMbl PacKpbiBaeT pacCMaTpHBAEMbIE
BOTIPOCHI B JIOTHYECKOH TNOCIEOBAaTEbHOCTH, ONpenesieMol 3aKOHOMEPHOCTSIMH 00y4ueHHs
ctyaeHToB. [lacnopT nporpaMmbl 000CHOBaHHO H TMOJIHO OTPaXXaeT COAEPIKaHHE NHCLHUILIMHEL, €€
POJib ¥ MECTO B MOJATOTOBKE CTICIHAJIMCTA CPEAHETO 3BEHA, PACKPBIBACT LENH M 3a7a4u y4eOHOH
aucuumuinHel. OnpeneneHsl TpeOOBaHUS K YMEHHSM H 3HAHUAM CTYJEHTOB.

JLns 3aKkpenieHHs TeOpEeTUHECKUX 3HAHUH, (POPMHUPOBAHHS YMEHHH H HAaBBIKOB CTYAECHTOB
OpeAyCMaTPUBAIOTCS TIPAKTUYECKHE 3aHATHS u naboparopueie pabotel. Konmuectso
NpPaKTUYECKHX 3aHATHH COOTBETCTBYET TpeOOBaHHAM y4eOHOrO IUIaHa.

KoHTpone M oOlleHKa pe3ylbTaTOB OCBOCHMS Y4eOHOH IMCLMIUIMHBI OCYIIECTBISIOT B
dopme nuddepenunpoBaHHoro 3auera. Pazpaborannsie GopMbl B METObI NO3BOJISAIOT B NONHOH
Mepe OCYLIECTBJIATh KOHTPOJb M OLEHKY pe3yjibTaroB 0O0y4deHHs (OCBOCHHBIX YMEHHI,
YCBOEHHBIX 3HaHUH).

[lepedyeHp pEKOMEHAYEMOM OCHOBHOM M JONOJHUTENBHOM JIMTEPATyphl BKJIIOYAET
o0ieoCTYyNHBIE MCTOYHWKH, H3JaHHblE B TociefHee BpeMs (He TMo3qHee S JieT).
Ilepeuncnennsie MHTEpHET — pecypehl aKTyalibHbI U JOCTOBEPHBI.

Paspabotannas nporpamma yueOnoit aumcummuaael BJ1.06 Xumus Moxer ObITh
PEKOMEHI0BaHa ISl MCTIONB30BaHKs B y4eOHOM Ipolecce NpU MOANOTOBKE IO CIEHHANBHOCTH
09.02.03 IlporpaMMupOBaHHE B KOMITBIOTEPHBIX CHCTEMaX.

PeneH3eHnT kanauaar c-xX HaykK

B r. ['eneHmxuke /T. U. Ky3pMuna/




