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1. IACHOOPT PABOYEN MPOT'PAMMBI YYEBHON JUCIHUATLIAHBI

1.1. Obnacme npumenenus npumepHoil nPoOpammul

PaGouass mporpamma yueOnoil mucturminasl bJ[.07 Xumus sBisercs dYacTbio
OCHOBHOM TpodecCHoHaIbHON 00pa30oBaTeIbHON MPOTpaMMON B COOTBETCTBUU C
denepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CpPEAHETO (TIOIHOTO)
obduiero obpazoBanusi u DenepaibHbIM  TOCYIAPCTBEHHBIM  00pa30BaTENbHBIM
craggaprom (manee AI'OC) mo cnerumanpHocTH CIIO mnst cmenmansHOocT 09.02.03
[IporpammupoBaHre B KOMIIBIOTEPHBIX CUCTEMAX.

B ocHoBe yueOHON AUCHUIUIMHBI JICKUT YCTaHOBKA Ha (QOPMHUpPOBAHHE Y
oOydaeMbIX CHUCTEMbl 0a30BBIX TMOHATHH U TPEACTaBICHUH O COBPEMEHHOM
€CTeCTBEHHOHAYYHOM KapTHMHE MHpa, a TakkKe BbIpAa0OTKA YMEHHM MPUMEHSTh
MOJTy4YEHHbIE 3HAHUA, KaK B MPOGECCUOHAIBLHON NEATeTbHOCTH, TaK W I PEIIeHUs
YKU3HEHHBIX 3a/1a4.

B xumuu QopmupyroTcs MHOTHE BHUABI JEATEIBHOCTH, KOTOPbIE HMEIOT METa
npeaMeTHBIN Xxapaktep. K HUM B nepByto ouepeib OTHOCSTCS: MOJIETUPOBAHUE OOBEKTOB
Y TIPOLIECCOB, TPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS, CUCTEMHO-UH(POPMAIMOHHBIH
aHanu3, (QOpPMYyITUPOBAHHE THUIOTE3, AaHAIM3 W CHUHTE3, CpaBHEHHE, O000O0IIeHuE,
CHUCTEMAaTH3allusl, BBISIBIICHWE MPUYMHHO-CICJACTBEHHBIX CBS3€H, IIOMCK aHaJOrOB,
yhpapiieHne OOBEeKTaMH M TpolleccaMu. DJTa TUCHUIUIMHA TO3BOJISIET IMO3HAKOMUTH
YUaIUXCS ¢ HAYYHBIMH METO/JaMH TTO3HAHMS, HAYYUTh WX OTIWYATh TUIIOTE3Y OT TEOPHH,
TEOPUIO OT IKCIIEPUMEHTA.

XuMuUsT ©UMEeT OYeHb OOJIBIIIOE M BCEBO3PACTAIOIIECE YUCIIO MEXIUCIUTLIMHAPHBIX
CBsI3€l, MpPUYEM HA YpPOBHE, KaK IOHATUMHOrO amnmnapara, Tak U HHCTPYMEHTapHsl.
Cka3zaHHOE TMO3BOJISIET paccMaTpuUBaTh OWOJIOTHIO Kak MeTa JUCUHUIUIMHY, KOTOopas
MPEIOCTABIICT MEXKIUCIUIUTMHAPHBIN A3BIK JUIsl OMMCAHUS HAYYHOU KapTHHBI.

1.2. Mecmo yuebHoll OucyuniunHvl 6  CHMPYKMYpe RPOZPAMMbL NOOZOMOBKU
CREeUUaIUCmo8 CpeoHezo 36¢eHa
Huctumnraa «XuMus» BXOIUT B 0a30BbIN y4eOHBINM UK (001eo0pa3oBaTenbHas
MOJArOTOBKA) MPOTrpaMMBbI TTOATOTOBKH CIEIIHATIMCTOB CPEIHETO 3BEHA.

1.3. Ileau u 3a0auu yueoHoll OuCyUNIUHbB
ConeprkaHue MporpaMMbl HAIIPABJIEHO HA JIOCTHKEHHE CIEYIOIUX yenell:

e  (QopmupoBaHHE y OOyUYAIOUIMXCS YMEHHS OIEHHBATh 3HAYMMOCTH XHMHUYECKOTO
3HaHUSA JJIS1 KaX/I0TO YEI0BEKa;

e  (opmupoBaHHE y OOYy4arOUIMXCS LEJIOCTHOrO MPEACTABICHUS O MUPE U POJH
XMMHHU B CO3/IaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA;

e  yMeHHS OOBACHATH OOBEKTHI W MPOLECCH OKPYKAIOLIEH JeHCTBUTEIBHOCTH:
OPUPOAHOMN, COLUAIBHOM, KYJIbTYpPHOM, TEXHHYECKOW Cpellbl, UCHOJb3Ys IJs 3TOro
XUMHWYECKUE 3HAHMS,

e  pa3BUTHE y OOYyYarOIIMXCS yMEHUH pa3nuyarh (PakTbl U OLIEHKH, CPaBHHUBATh
OLICHOYHBIE BBIBOJbI, BHJETh MX CBSI3b C KPUTEPUSIMHU OLICHOK U CBSI3b KPUTEPUEB C
OIIPENIeTICHHON CUCTEeMOW LEHHOCTEH, (OopMynupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
HO3UIINIO;

e  mpuoOpereHHEe OOYUYAIOUMMMIUCS OTBITa PA3HOOOPAa3HON MESTENFHOCTH, MTO3HAHUS
¥ CaMOTIO3HAHUS;



e  KIIOYEBBIX HABBIKOB, MMCIOIIMX YHHUBEPCAIbHOE 3HAUCHUE JIJIS Pa3JIMYHBIX BUIOB
JESITEIbHOCTH (HABBIKOB PEIICHHs TPOOJieM, MPUHSATHUS PEIICHHM, TOWCKa, aHalnu3a U
oOpaboTku wuH(pOpPMAIMK, KOMMYHHMKATUBHBIX HABBIKOB, HAaBBIKOB H3MEPCHHIA,
COTPYIHUYECTBA, 0€30IMaCHOTO OOpAIEHUS C BEIECTBAMHU B TTIOBCEAHEBHOW YKU3HN).

OcBoeHue coiepkaHusi y4eOHOW  JTUCHUIUIMHBI «XHUMHUS»  oOecreuyuBaeT
JOCTIKEHUE CTYIGHTaMH CIEIYIOIINX PE3yIbTaTOB:

JUYHOCMHBIX:
- YyBCTBO TOPAOCTH U YBAXEHUS K MCTOPUM M JOCTHKCHHSIM OTE€YECTBEHHOM
XUMHUYECKOW HAyKW; XHUMHYECKH T'PAaMOTHOE TIOBEJACHHE B NPOPECCHOHATLHON
NESTENIbHOCTH U B ObITY IIpU 0OpallleHHH ¢ XUMUYECKUMHU BEUIECTBaMU, MaTepuaiaMu U
MPOIIECCAMU;
- TOTOBHOCTh K TMPOJOJDKEHUIO OOpa3oBaHUS M TOBBIMICHUS KBalU(UKAIMN B
u30paHHOW TMPOQPECCUOHATBLHOM JEATeTbHOCTH UM OOBEKTHBHOE OCO3HAHUE POJIH
XUMHUYECKUX KOMITETEHITUN B ATOM;
- YMEHHE HCIONb30BaTh JIOCTHIKEHHUSI COBPEMEHHOW XMMHUYECKOW HAyKu H
XUMHUYECKUX TEXHOJOTHH JUIsl MOBBIIEHHUS COOCTBEHHOI'O MHTEIJIEKTYaJIbHOTO Pa3BUTHS
B BbIOpaHHOH npodeccnoHaIbHOU AeITEeIbHOCTH;

MemanpeomemHvlx:

—  HCIOJB30BAaHUE PA3JUYHBIX BUIOB TO3HABATCIILHON JESATEIBHOCTH W OCHOBHBIX
MHTEJJICKTYaJIbHBIX Orneparuil (MoCTaHOBKU 3a7auu, (hOpMYJIHPOBAHUS TUTIOTE3, aHAIIA3A
U CHHTE3a, CpaBHEHUs, OOOOIICHMS, CHUCTEMATH3allUH, BBISBICHUS TPHUYUHHO-
CJICJICTBEHHBIX CBS3€H, MOMCKA aHAJIOTOB, (OPMYIMPOBAHUS BBIBOAOB) IS PEIICHHUS
MOCTABIICHHOM 3a/layu, MPUMEHEHHE OCHOBHBIX METOJIOB IMO3HaHUS (HAOIIOJCHUS,
HAyYHOTO SKCIEPUMEHTA) JJIT W3YYCHUS PA3JIMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB H
IPOIECCOB, C KOTOPHIMU BO3ZHUKAET HEOOXOAMUMOCTD CTAJIKUBAThCS B POhecCHuOHAIbHON
chepe;

—  WCTOJNB30BAHWE  PA3JIUYHBIX HCTOYHUKOB JUIsI  TIOMYyYEHUS  XUMUYECKOU
uH(pOpMAIlUKA, YMEHHUE OICHHTh €€ JOCTOBEPHOCTh JUIS JIOCTHIKCHHS XOPOIIUX
pe3ynbTaToB B podeccrnonanpHou chepe;

npeomemHulx:
- c(hOpMUPOBAHHOCTh TPEACTABICHUNH O MECTE€ XMMHUU B COBPEMEHHOM HAy4YHOM
KapTUHE MHUpa; T[OHUMAHUE pOJIM XUMUU B  (OPMHPOBAHWUU Kpyrosopa U
(G yHKIIMOHATILHOM IPAMOTHOCTH Y€JIOBEKa AJIsl PEIICHUs TPAKTUYECKUX 3aa4;
- BIIJICHHEC OCHOBOTIOJIATAOIIMMH XHMHYECKHUMH TTOHATHUSIMH, TEOPUIMHU, 3aKOHAMHU
U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE IOJb30BAHUE XHUMHYECKOW TEPMHUHOJOTHEH U
CHUMBOJIMKOM;
- BIIQ/ICHHE OCHOBHBIMHU METOJIaMH HAYYHOT'O TIO3HAHWUS, UCTIOIB3YEMBIMHU B XUMUU:
HAOJIIO/ICHUEM, ONMUCAaHUEM, H3MEPEHUEM, HKCIIEPUMEHTOM; yMEHHE 00padaThIBaTh,
OOBSACHATH PpPe3ybTaThl TPOBEJACHHBIX ONBITOB M JEJaTh BBIBOJBI, TOTOBHOCTh U
CIIOCOOHOCTh TPUMEHSITh METO/IbI TTO3HAHUS MIPH PEIICHUH MPAKTUYECKUX 3a/1a4;
- chOpMUPOBAaHHOCTh YMEHHUS JaBaTh KOJUYECTBEHHBIC OLIEHKH U IPOU3BOJIUTH
pacyeThl M0 XUMHYECKUM (POpMYJiaM U yPaBHECHUSM;
- BIIQJICHHE TPaBUJIAMH TEXHUKUA OE30MACHOCTH MPHU HCIOIH30BAHUN XUMHUYECKUX
BEIIECTB;
- c(hOpMUPOBAHHOCTh COOCTBEHHOM TMO3HUIIMM IO OTHOIICHHID K XHUMHUYECKOU
uH(pOpMaIUU, TOTy4aeMOl U3 Pa3HBIX UCTOYHUKOB.



B mporpamMMmy BKIIOUEHO CcojAepKaHUE, HaINpaBICHHOC Ha (QOpPMHUpOBaHUE Y
CTYJIEHTOB KOMIIETEHIIUN, HEOOXOAUMBIX Ui kKauecTBeHHOro ocBoeHus: OITIOIT CITO na
0a3ze OCHOBHOTO OOIIEro 0Opa3oBaHUs C MOIYYECHUEM CpeaHEero oOIiero oopa3oBaHMUS;
IpOrpaMMbl  MOATOTOBKM KBaTU(UIMPOBAHHBIX PabOYMX, CHYXKAIIUX, MPOrPaMMBI
MoAroToBKHU crieruanucToB cpeanero 3seHa (IITTKPC, IITICC3).

1.4. Ilepeuenv nnanupyemvix pezyiomamoe o0yuenus no oucyuniune (nepeyens
dopmupyemvix Komnemenyuii).
He npegycmotpeHnbl



2. CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCIHUATLIAHBI

2.1. O6vem yuednoii oucyuniaunsl U 6UObl y4eOHOI padomul

Bup yyeOHoi paboThl Oobvem uacos

MaxkcumajbHasi ydeOHAsA HATpy3Ka (Bcero) 116
Oo0s3aTenbHasi ayANTOPHas yueOHasi HArpy3Ka (Bcero)
B TOM 4HCJIC:

3aHATHS JTIEKITMOHHOTO THUIIA 32

MPAaKTHYECKUE 3aHSATHS 30

nabopaTOpHBIC 3aHATHUS 16
CamocTosiTeJbHasi 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 BemiecTsa 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
Paznea 2. Opranuyeckasi XuMust 50 10 22 18
Tema 2.1 OcHOBHBIE NOHATUS OPTaHUYECKON XUMHUH U 8 3 2 3
TEOPHSI CTPOCHHS OPTaHUIECKUX COCIMHEHUI
Tema 2.2 YriaeBogopoAbl ¥ MX IPUPOJIHBIE HICTOYHUKH 14 2 7 5
Tema 2.3 Kucnopozacoaepixammune opraHIdecKue 14 2 7 5
COCAUHCHUS
Tema 2.4 Azotcozaepkalue OpraHu4eckue 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 00y4aroluXCcst JacoB | OCBOCHHUS
1 2 3 4
Pazgen 1. OOmasi u HeopraHuvecKkass XUMHSA 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
CamocrosiTeIbHAsA padoTa 00y4aI0IUXCS 2
Cocrasnenne ryoccapus: BemectBo. Atom. Monekyma. XUMIUECKHIHA 2,3
aneMeHT. Amotponust. [IpocTeie U crnokHble BeulecTBa. KauecTBeHHBIH
U KOJUYCCTBCHHBIA COCTaB BEIICCTB. XUMHUYECKHE 3HAKH U (DOPMYIIBI.
OTHOCHTENbHBIC aTOMHAasT M MOJIEKyJasApHas Macchl. KommdecTBo
BemectBa. CTexnoMeTpHs. 3aKOH COXPaHEHHsI MAacChl BEIECTB. 3aKOH
MMOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJSIPHOW 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. CamocrosiTebHAasA padoTa 00y4aI0IHXCH
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
XMMHMYECKON KapTUHBI MUPA»
Tema 1.3 Conep:xanue yueOHOT0 MaTepuaia 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 00y4aI0IUXCS 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
DJIEKTpOIHTHYE 7] [IpurotosyieHne pacTBOpa 3aJaHHON KOHIICHTPALUH 2
CKast 2| Ouucrtka BOApI 1 2.3
AuncconAanuA CamocTosiTeJIbHAsI padoTa 00y4yarouXxcst 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 TUNA 2
HX CBOICTBa =
2| VcnplTanue pacTBOpPOB IEJIOUSH MHIMKATOPAMHI 2 2,3
CamocTosiTesibHAs1 padoTa 00y4aroluXxcs 4
CocraBneHne cpaBHUTENBHOMN Tabmuibl «CBOMCTBAa KUCIOT, OCHOBaHUE,
COJICi ¥ OKCHIIOBY»
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
MeTtamiasl 1 1| MeTamasl 2 2
HEMETAJLIbI 2| Hemeramisl 1 2

IIpakTnuyeckue (J1abopaTropHbie) padoThI 4
1| Pacnio3naBanue pyJ xenesa 2 .
2| Pemienue sKcriepUMeHTaIbHBIX 337124 2
CamocrosiTebHAsA PadoTa 00y4AI0IUXCS 2
CocraBnenue npe3eHTtanun «Koppo3us MeTanioBy»
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 CocrasneHue Tabnuiel « CpaBHEHUE KJIACCH(DUKAIINY COCTUHCHUN U
KIaccu(UKAINH PeaKnuii B HEOPraHMYECKON 1 OPraHUIeCKON XUMUM»
Tema 2.2 Coaepxxanue yueOHOr0 MaTepuaja 2
Yraesogopoasl 1’ VI1eBOJ0PO b 2 I
H ux IpakTuyeckue (1aGopaTopHble) padoThl 7
IPHPO/HBIE 1| O3HaKOMJIEHHE C KOJUIEKIIMEN 00Pa3IoB HE(TH U TPOLYKTOB €€ 2
HCTOYHUKH TepepaGoTKi
2| O3HaKOMJICHHE C KOJUICKI[HCH KaydyKOB U 00pa3aMu U3Ieuil u3 2 .
PE3HUHBI
3| IIpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB. 3ydeHne CBOUCTB | 3
IIpUMEHEHHE
CamocrosiTeJIbHAsA padoTa 00y4AaI0IUXCS 5
[ToaroToBKa JOMOIHUTENHHOTO MaTepHraa 1o TeMam (Ha BBIOOD):
«AJIKeHbD), «AJIKaHbI», «/{HeHBbI U KaydyKu», K AIKHUHBD), K APEHBI»
Tema 2.3 Copaepxanue y4e0HOr0 MaTepuasa 2
Kucaopoacoaep 1‘ Kucnopoaconepxaiine opraHuuecKue CoeTMHEHUs 2 1
Kamme IMpakTuyeckne (JaboparopHbie) padoTh 7
opraHmvieckue 1| KauecTBeHHas peakis Ha Kpaxmal 2
COCAMHCHH 2| PacTBOpeHHe TMIEpUHA B BOJIE U B3aUMOJICUCTBHE C THIAPOKCHIOM 2
memu (1I). 2.3
3| CBoiicTBa yKCYCHOH KHCIIOTHI, OOIIHE CO CBOMCTBAMU MHHEPAIHHBIX 3
KHCJIOT
CamocrosiTeJbHAsA padoTa 00y4a0IUXCH 5
CocTaBUTh CPAaBHUTENBHYIO XapaKTEPUCTHKY CIUPTOB U KHUCIIOT
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 v
2| Jlenaryparwst pacTBopa OeiKa KyprHOTO SIHIIa CIIUPTOM, PaCTBOPaMH 2 2,3
COJIeH TsDKEJIBIX METAJUIOB U ITPU HarPEBaHUH.
3| Penienue sKcriepuMeHTAIBHBIX 33124 Ha HICHTH(QUKAINIO 2
OpPraHUYECKUX COCAMHEHUN
CamocTosiTeJIbHASI pa0doTa 00y4arOLIUXCS 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.
Xumuueckuit snemMeHT. Asnotponus. IIpocTeie U CloOXKHBIE
BerlecTBa. KauecTBEHHBIN M KOJWYECTBEHHBIM COCTaB BEIECTB.
Xumudeckue 3HakH U Qopmynsl. OTHOCHTENBHBIE aTOMHAs M
MoJIeKyJsipHas Macchl. KonnuecTBO BeliecTBa. 3aKOH COXpaHEHUSs
Macchl  BEIIECTB. 3aKOH TIIOCTOSIHCTBA  COCTaBa  BEIIECTB
MOJIEKYJISIPHOHM CTPYKTYphI. 3aKOH ABOTaJpo U CIEJICTBUS U3 HETO.
Otkpeitue J[. W. MengeneeBsiM I[lepuoamueckoro 3akoHa.
[epuognyeckuii 3akoH B ¢opmymupoBke JI. 1. MeHneneesa.
[Nepnonnueckas TabaKIIa XUMHYCCKHX DJIEMEHTOB — rpaduyeckoe
0TOOpakeHHE TMEPUOANICCKOTO 3akoHa. loHHas XuMHYecKas
cBa3b. KoBajeHTHas XuMUYecKas CBsA3b. MeTallinyecKas CBS3b.
ArperaTHBIE COCTOSHHS BEIIECTB W BOJOPOAHAS CBs3b. Bona.
PactBoprl. PactBopeHue. DneKTpoiUTHYECKass AUCCOLMAIIMSL.
Kucnotel 1 ux cpoiictBa. OcHOBaHuUs M uUX cBoicTBa. Com M MX
cBoiictBa. OKcHABl U MX cBoicTBa. Kiaccupukanus XUMHUYIECKUX
peaxkuuid. OKHUCINUTENIFHO-BOCCTAaHOBUTENBHBIE peakiui. CKOpoCTh
XAMHYECKHX peaknuii. OOpaTuMOCTh XHMHYECKHX pPeaKIuii.
Metamnel. Hemeramies.

Y, T,P

2 Opranuyeckasi
XHMMHS

IIpuponHble, HCKYCCTBEHHBIE M CHHTETHYECKHE OpPraHUYeCKue
BEILIECTBA. CpaBHeHne OpPraHNYEeCKUX BEIIIECTB c
HeopraHuueckumu. BaneHTHocTs. XHUMHUecKOe CTpOEHHE Kak
MOopAAOK COCIWMHCHHA aTOMOB B MOJICKYJIBI IO BaJICHTHOCTH.
Knaccudukanms opraHMYecKHX BeUIECTB. AJKaHBI. AJIKCHBI.
Anxunbsl. Juensl. Kayayku. Apensl. [IpupojaHble HCTOUYHHKH
yrnesonoponoB. Cruprtel. @Denon. Ansaernapl. KapOonoBbie
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 HammeHoBanMe pasfena| HaumeHoBaHMe NPAKTHYeCKUX H JIA00OPATOPHBIX padoT

®opma
TeKyIero
KOHTPOJIsI

1. |Pa3pen 1.
Oo0mas u
HeopraHuyveckasi
XUMHUA

Hepnozu/lqecxaﬂ CUCTCMa XUMHNUYCCKUX 3JICMCHTOB

CtpoeHue atoMa ¢ ucrosb3oBanneM taodmuist . M. Menneneena

XUMHUUECKHE CBA3H

AFpCFaTHLIG COCTOSHHUA BCUICCTBA

IIpuroToBieHue pacTBopa 3aJJaHHOM KOHLIEHTpallUU

OuncTka BOIBI

I'uaponus coseit pa3arMyHOro TUna

HcnbiTaHue pacTBOPOB 1eJI0YEH MHANKATOpaMu

Pemenne 3amad Ha XUMHYECKHE peaKuumn

PacniozHaBaHue pyn xenesa

Pemenne OKCIIEPUMEHTAJIIBHBIX 32029

y, JIP, ITP

2. |Pasmea 2.

W3roToBiieHue Moenel MOJIEKYJl OpPraHUYeCKHX BEIIECTB

11

v, JIP, ITP




Oprannyeckas xumusi |O3HaKOMIICHHE ¢ KOJUIEKIMEH 00pa3ioB HEYTH U MIPOIYKTOB €€
nepepaboTKu

O3HaKOMIIEHHE C KOJUIEKIHEH KaydyKoB U 00pa3laMu U3JIeIuil u3
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
MHUHEPAJIbHBIX KUCJIOT

Pacnio3HaBaHue miacTMacc M BOJIOKOH

Jlenatypauus pactBopa Oeiika KypHHOTO SIHIIa CIIUPTOM,
pacTBOpaMH COJIEH TSKEIBIX METAJUIOB U IIPH HATPEBAHUH.
Pemenne 3kcriepIMEHTANBHBIX 33/1a4 HAa UACHTHU(HUKAIUIO
OpraHNYEeCKNX COCTUHEHUH

2.4.4. Coagep:xaHue caMOCTOATEIbHOM PadOThI

Temamuxa pegepamog

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

CoBpeMeHHbIE METOIbI 00€33apaKUBAHUS BOJIBI.

Kusznp u gesrenbHocTh /. M. MeHaeneena.

Hcnonp30BaHue pagOaKTUBHBIX U30TONOB B TEXHUYECKUX LIEIIAX.

PeHTreHOBCKOE U3ITydEHHE U €r0 UCIIO0JIB30BAHNE B TEXHUKE U MEIMIIMHE.

OxpaHa OKpyXarouei cpesipl OT XUMHUYECKOI0 3arpsI3HEHUS.

PactBopsbI BOKpyT Hac.

IToBapeHHast COIb KAK XMMUYECKOE CHIPHE.

0.  VYrmeBomopomHOE TOIIMBO, €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 JUCHUIINHE

CamocrosTenbHas paboTta oOydarouuxcsi sBIsieTCs BaxkHeumel gopmoil yueOHO-
MM03HABATEJILHOI'O MpOIIECCa.

OcHOBHasi 1eJlb CaMOCTOSITENIbBHOM paboThbl MpPU HM3YYEHUHM JUCHUIUIMHBI —
3aKpenuTh TEOPETUUYECKUE 3HAHUSA, MOJYUYCHHBIE B XOJ JEKIIMOHHBIX 3aHATHUM, a TaKXKe
chopMupoBaTh IPAKTUUECKUE HABBIKH IMOJTOTOBKH B 00JIACTH OMOJIOTHH.

CamocTtodarenbHas padoTa B MPOLECCE OCBOEHUS AUCIUIUIMHBI BKIIOYAET:

- U3Y4YEHHUE OCHOBHOM U JONOJHUTEIBLHOU JIMTEPATYPHI 1O KYPCY;

- CAMOCTOSATENIbHOE U3yYEHUE HEKOTOPBIX BOMPOCOB (KOHCIIEKTUPOBAHUE);
- paboTY C NEKTPOHHBIMH YI€OHBIMU PECypCaMH;

- I3yYCHHE MAaTEPHUAJIOB IIEPUOANYECKON NIeYaTH, UHTEPHET PECYPCOB;

- IOATOTOBKY K TECTUPOBAHUIO;

- IOATOTOBKY K MPAaKTUYECKUM U JJaOOPATOPHBIM 3aHATHM;

- CAMOCTOATEJILHOE BBIIIOJIHEHUE JJOMAILIHUX 3aJaHuii;

- MOATOTOBKY pedepara (oKiIaa, 3cce) 1Mo oAHON U3 mpodieM Kypca.
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HanmenoBanue IlepeyeHb yueOHO-MeTOAMYECKOT0 O0ecnedeHUsi AUCHUUILUIMHBI 110 BbINOJIHEHHUIO

pa3aejia, TeMbl CaMoOCTOSITEIbHOM paﬁOTbl
Pazpen 1. 1. Tabpwansan, O.C. Xumwmsa. 10 xnacc. ba3oBwiii ypoBenb: yueOnuk/ O.C.
Oowwas u Iabpuansn.- M.: [lpoda, 2015.- 191c.
nHeoprannueckas |2. ['abpmwisin, O.C. Xumms. 11 xmacc. basosbiii yposens: yuebnux/ O.C.
XHUMHS Iabpuansn.- M.: [lpoda, 2015.- 223c¢.

3. Adonuna, JI.U. Heopranudeckas xumus: yaeonoe nocooue / JL.U. AdonnHa,
AN. 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. Xumusa. 11 xnacc. ba3oBwiii ypoBenb: yueOnux/ 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 pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=211718

Kpome mnepedncieHHbIX HWCTOYHHUKOB OOYYAIOIIMNACS MOXET BOCIIOIb30BaThCS
IIOMCKOBBIMU CHCTEMaMHM ceTU VIHTepHET 1o TeMe CaMOCTOSITENIbHON PadoThI.

JI511 OCBOGHMSI AMCLUIUIMHBI U CAMOCTOSITENILHOTO BBITMTOJIHEHUS MPETyCMOTPEHHBIX
y4eOHOI mporpaMMoil Kypca 3alaHuil MOXET OBbITh HCIOJIB30BAHO CIEAYIOIIEe y4eOHO-
METOJUYECKOE 00ECIICUECHHE:

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

Hauanom opranusanuu 1000 caMOCTOSTENbHOW pabOThl JOHKHO OBITH MPUBUTHE
HaBBIKOB M YMEHHMH I'paMOTHOM paboThl C y4ueOHOM W HaydyHOW JMTeparypol. IDTOT
IpoIlecC, B TEPBYIO OYEpE/b, CBSI3aH C HAXOKICHHEM HEOOXOIMMOM Ui YCIEIIHOTO
OBJIQJICHUS] y4eOHbIM MarepuajoM JuTeparypoil. OOydarommuiicss AOKEH YMETh
HOJIb30BATHCS (POHAAMH OMOIMOTEK U CIIPaBOYHO-OMOIMOrpaduueCKUMU N3JaHUSIMU.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Jns  peanu3anmMd  KOMIIETEHTHOCTHOTO  TIOJXO/Aa  TIPEayCMaTpUBAETCs
WCITOJIb30BaHUE B Y4€OHOM MPOIECCE aKTHUBHBIX M MHTEPAKTUBHBIX (POpPM TpOBEICHUS
aAyIUTOPHBIX M BHEAYAMTOPHBIX 3aHITHH C TMeIbl0 (OPMUPOBAHUS U Pa3BUTHSA
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
' KpYIJIBIH CTOJ
[Nepuonuyeckuii 3aK0H U NepUOUYECKas
AynuoBu3yalibHasl TEXHOJIOTHS, "
2. cHUCTEMa XUMUYeCcKuX smementos 1. 1. HDOBIEMHOE HATOKEHIE 2
MengeneeBa. CTpoeHue aToMa. P
CrpoeHue BelecTBa
3 JICKIHSI-TUCKYCCHS 3
4 Bona. PacTBopbl. DnekTponuTHyecKas AyIHOBH3yaIbHAs TEXHOJIOTHS, o
Aucconnann MPOOJIEMHOE U3JIOKCHUE
Kraccudukanms HeopraHmyecknux .
5 COCIMHEHUH U UX CBOMCTBA Kpyriprit cTon 4
6 XUMIYECKHE PeaKiH AynuoBu3yanbHas TEXHOJIOTHS, ox
MIPOOIIEMHOE H3II0KEHHE
Merasbl 1 HeMeTaJlIbl
7 Jlekuusi-nucKyccust 3
OCHOBHBIE TIOHSITUS] OPTaHUYECKOH XUMHH U . N
8 TEOPHs CTPOEHHS OPraHMUECKUX COEMHEHNH Kpyraetii cron 3
YT1€eBOA0POIbI U X IPUPOIHBIE HCTOUHUKH
9 IIpecc-xoudepenuns 2
Kucnoponconaepxamye opranmyecknue
10 COSMHEHNIS [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 Penenne cuTyaTMBHBIX U IPOU3BOCTBEHHBIX 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 BeimonHenue mabopatopHoit paboTh

5 |JlaGoparopuas padora Ne2 Juckyccust Mo TEOPETUYECKUM BOIIPOCaM. 2
[IpuroToBneHne pacTBOpa 3aJaHHOM KOHLEHTpauuyu | BeimoaHeHue nabopatopHoil paboThl

6 |JlaGoparopuas padora Ne3 Juckyccust Mo TEOPETUYECKUM BOIIPOCaM. 1
OuncTKa BOJBI Brinonsenue nabopaTopHoii paboThI

7 |IpakTuueckas pagora Ned Jluckyccust o TeOpEeTUYECKUM 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
Pemenue 3a1a4 Ha XUMHYECKHE PEAKITTT Pemmenne 3a1a4 ManbpIMy TpynnaMu

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

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

3a1a4

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

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

14 | paxruueckasi pagora Ne9 Juckyccust o TeOpEeTHIECKUM BOTIPOCAM. 2
O3HaKOMIJIEHHE C KOJUIEKIIMEH KaydyKoB U oOpa3namu | PelieHue CUTyaTUBHBIX U IPOU3BOJICTBEHHBIX
W3ETNN U3 PE3NHBI 3a1aq

15 |IIpakTnyeckasi padora Nel( Jluckyccust Mo TeOpEeTHUECKUM 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 B3auMoeiicTBue ¢ | BoinosHeHne 1abopatopHoii paboThl
ruapokcunoM meau (11).

18 |JlaGopaTropHasi padora Ne8 JIMCKycCHst MO TEOPETHYCCKUM BOTIPOCAM. 3
CBoiicTBa yKCyCHON KHCIIOTHI, 00IIHE CO cBOMcTBaMHU | BrimonHenune nabopatopHoit paboTh
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 Pemenne 3a1a4 MHAUBUAYATBHO
CIIUPTOM, PaCTBOPAMH COJIEH TSLKEIBIX METAJUIOB U
IIPU HarpeBaHHH.

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

Hroro mo kypcy 46

B TOM YHCJIE MHTEPAKTHBHOE 00yueHne™ 10*
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4. YCJIOBUS PEAJIU3ALINU MPOTPAMMBI TUCLHIUTIJIMHBI

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

Peanuzanus y4eOHOM JTUCHUIUIMHBI «XHUMHUS» TpeOyeT Haludyus y4eOHOTO
KaOWHeTa ISl TPOBEJACHUS TEOPETHUECKHX, MPAKTHUYCCKUX 3aHATHA U JIAOOPaTOPHBIX
pabor.

Peanuzanusa  y4eOHOW ~ NUCHMIUIMHBI  OCYIIECTBJISIETCS B CHEHUAIBHO
000py/ZIOBaHHOM KaOWHETE E€CTECTBEHHOHAYYHBIX ITUCIUIUIMH, KOTOPBIH BKIIOUAET B
ceost:

MYJIbTUMEINA KOMIUIEKT (MYJIbTUMEINAIPOCKTOP U SKPaH),
KOMIIBIOTED,

JocKa ydeOHas,

yueOHast MeOeb.

YueOHo-MeToANMYecKoe odecreyeHme

Paboyas yuebnas nmporpamMmma

Y4eOHuKu

Mertonuyeckue pazpaboTKu K 3aHITHIM

JnmakTruecknuid pa3aaTOuHbI MaTepral

Kaprouku-3ananusi, TeCTOBbIC 3a/1aHUS

JleMOHCTpaIMOHHbBIE MaTeprabl (MYyJIbIUMEANHHBIC TPE3CHTAIIUN, BUACO(DHIBEMBI)
Komrmuiekt yueOHO-HATISIIHBIX TOCOOUH IO XUMUU

KoMITIeKT mOpTpeTOB XUMUKOB

Ta6mauua JI.1. Menzaeneena

Komriekt HarmsiiHpIx mocoouit

Komriekt mpubopoB 11 mpoBeieHust TaOOpaTOPHBIX U MPAKTHYECKUX PadOT
KoMI1ekT 251eKTpOHHBIX TOCOOUi

4.2 Ilepeuenv Heo6x00UM020 RPOZPAMMHO20 0OecneueHus

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

2. Adobe Acrobat Reade (unensus -
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%bd%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 cB0601HOM J0CTYIIE)

8. Mozilla Firefox_(munensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. IEPEYEHb OCHOBHOM ¥ JOIOJIHUTEJbHOM YYEBHOU JIUTEPATYPHI,
HEOBXOJUMOM JJI51 OCBOEHUS JUCHUTIIUMHBI

5.1. Ocnoenasn rumepamypa

1. Pocun.M. B. Xumusg. YueOnuk u 3amaunuk : mig CIIO / WU. B. Pocun, JI. .
Tomuna, C. H. ConoBeeB. — M. : M3natensctBo IOpaiit, 2018. — 420 ¢. — URL:
https://biblio-online.ru/viewer/7678EFFE-1F8D-48 A3-AAE0-9FI9E86320CB1#page/1

2. MaprtenoBa,T. B. Xumus : yue6nuk u npaktukym s CI1O / T. B. Mapteinosa, 1.
B. ApramonoBa, E. b. 'onynos ; nox pen. T. B. MapteiHoBOi. — M. : 3narenscTBO
FOpaiit, 2018. — 393 ¢. — URL: https://biblio-online.ru/viewer/C857772E-BD06-
4C00-81AC-518E104A9CEpage/l

3. Xwumwms.3agaunuk : yaebroe nocobue mis CIIO / FO. A. Jlebenes [u ap.] ; momx oOmr.
pen. I'. H. ®daneea. — M. : UzmarenbctBo HOpaiit, 2018. — 236 c¢. — URL:
https://biblio-online.ru/viewer/776D01303-3CDD-42AE-89FC-DEC2F5D8COES8#page/1

4. Tabpwansn, O.C. Xumus. 10 knacc. bazoBeiit yposens: yueouuk/ O.C. ['abpudiiss. -
M.: Ipoda, 2015.- 191c.

5. Tabpuensn, O. C. Xumus. 10 xnacc. ba3osriit ypoBens [Tekct] : yueonuk / O. C.
["abpuensn. - 6-¢ u3., crep. - Mocksa : JIpoda, 2018. - 192 c.

6. Tabpwansn, O.C. Xumus. 11 kinacc. ba3osrii ypoBenb: yueonuk/ O.C. 'abpudnsia. -
M.: Ipoda, 2015.- 223c.

7. Tabpuensn, O.C. Xumus. 11 knacc. bazossiii ypoBens [Tekcr] : yueonuk / O. C.
["abpuensH. - 5-e u3a., crep. - Mocksa : Ipoda, 2018. - 224 c.,

5.2. /lonoanumenvnaa tumepamypa

1. Hukuruea, H. I'. Ananutnueckas xumus : yueOHuk u npaktukym st CIIO / H. T
Huxkutnna, A. I'. bopucos, T. 1. Xaxanuna ; nox pea. H. I'. Hukutunoit. — 4-e usn.,
nepepad. u gon. — M. : UzmarensctBo HOpaiit, 2018. — 394 ¢. — URL: https://biblio-
online.ru/viewer/26720D82-A41A-43A0-83E6-2FB7129B060E#page/1

2. T'muuka, H.JI. O6mas xumus B 2 T. Tom 1 : yueonuk mis CI1O / H. JI. I'munka ; ox
pen. B. A. ITonikoBa, A. B. babkoBa. — 20-¢ u3x., nmepepald. u mon. — M. : U3narenscTBO
IOpaiit, 2018. — 349 ¢. — URL:  https://biblio-online.ru/viewer/3D015974-C8BA-
4318-A17B-12F6702B4CF3#page/l

3. TI'munka, HJI. O6mas xumus B 2 1. Tom 2 : yae6uuk s CIIO / H. JI. 'nunka ; mox
pen. B. A. Tlonkosa, A. B. ba6koBa. — 20-e uz., nepepad. u non. — M. : 3patenbcTBoO
Opaiit, 2018. — 379 c¢. — URL: https://biblio-online.ru/viewer/FO06ED23-17BD-
48E9-AECE-B1FB6DD11E4A#page/l

4. Amnapnes, A. 1. O6mas xumusi. COOpHUK 3aJlaHUi C TpUMEpPaMu pelIeHuH : yueOHoe
nocodbue mist CIIO / A. U. Anapues, — URL: JI. U. Aponuna. — 2-e uzn., ucmp. u AOM.
— M. : HUszpmaremsctBo [HOpaiit, 2018. — 120 c. https://biblio-
online.ru/viewer/6FD2AB3A-0057-421D-930E-192A8B58E8C2#page/1

5. I'pann6epr, U. . Oprannueckas xumus : yueonuk s CIIO / U. U. I'pannbepr, H.
JI. Ham. — 8-¢ uw3n. — M. : UznmarensctBo FOpaiiT, 2018. — 608 ¢. — URL:
https://biblio-online.ru/viewer/03696AA1-6944-4C84-BBCB-D9D9FA0210CE#page/1
6. Kamuuckuii, B. A. Opranuueckas XUMHUs : TECTOBBIC 3aJaHUS, 3aJla4H, BOIPOCHI :
yuebnoe mocobue mns CIIO / B. A. Kamuuckwmii. — 2-e¢ u3n., ucnp. u gom. — M. :
M3patensctBo  FOpaiir, 2018. — 289 ¢. — URL: https://biblio-
online.ru/viewer/09EA6D71-8182-4441-9CC6-12677823A625#page/1
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https://biblio-online.ru/viewer/F906ED23-17BD-48E9-AECE-B1FB6DD11E4A#page/1
https://biblio-online.ru/viewer/6FD2AB3A-0057-421D-930E-192A8B58E8C2#page/1
https://biblio-online.ru/viewer/6FD2AB3A-0057-421D-930E-192A8B58E8C2#page/1
https://biblio-online.ru/viewer/03696AA1-6944-4C84-BBCB-D9D9FA0210CE#page/1
https://biblio-online.ru/viewer/09EA6D71-8182-4441-9CC6-12677823A625#page/1
https://biblio-online.ru/viewer/09EA6D71-8182-4441-9CC6-12677823A625#page/1

7. Tlapuun, A.Il. Opranudeckas XuMuUsi B PUCYHKax, TaOiuIax, cxemax : ydeOHoe
nocobue musa CIIO / A. II. Tapmua. — 3-¢ usn., ucnp. u gomn. — M. : M3gaTeascTBo
FOpaiit, 2018. — 240 ¢— URL.: https://biblio-online.ru/viewer/73CFD907-F528-4454-
A155-7FA85816BE4E#page/1

8. I'panpbepr, .M. Opranwueckas xumusi. [IpakTuueckue pabOTBI M CEMHUHApPCKUE
saasTHs: yaeOHoe mocobue mius CIIO / U. U. I'pamn6epr, H. JI. Ham. — 6-e wu3n.,
nepepab. u gon. — M. : U3matensctBo FOpaiit, 2018. — 349 ¢. — URL.: https://biblio-
online.ru/viewer/B95AD7FE-10FE-428B-9FBE-0D9DC5C82FAS5#page/1

9. Oprannueckas xumus : yueobnuk / A.1. Apremenko. — Mocksa : KnoPyc, 2018. —
528 ¢. — Jlna CITO. — ISBN 978-5-406-05331-7. — URL:
https://www.book.ru/book/924050/view2/1

5.3  Ilepuoouueckue uzoanus

1. Bompocsi ectectBo3nanus. — URL:_https://e.lanbook.com/journal/2310#journal_name
2. YdeOHbIN KcIepuMeHT B oOpa3oBanuu. — URL:
https://e.lanbook.com/journal/2335#journal name

3. 3manme-cuna. — URL: http://biblioclub.ru/index.php?page=journal red&jid=220412.
4. Ksautuk. — URL: https://e.lanbook.com/journal/2409#journal name

5. Hayka u xu3sab. — URL:

http://biblioclub.ru/index.php?page=journal red&jid=441231.

5.4 Ilepeuens pecypcos unghopmauuonno-meneKoMMyHuUKaAWUOHHOU cemu
«HUnmepuem», He00X00UMBIX 0151 0CB0CHUA OUCUUNTIUHBL

OBC «Yuusepcuterckas budmuoreka ONLINE». — URL: www.biblioclub.ru
OBC u3narenscrBa «Jlanbs». — URL: https://e.lanbook.com

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

3BC «BOOK.ruy https://www.book.ru

9BC «ZNANIUM.COM» www.znanium.com

6. DnexTtponnslil kaTamor Hayunoit 6ubmmorexku Kyol'VY. —
URL:http://212.192.134.46/MegaPro/Catalog/Home/Index

7. DnextponHas oubnuoreka «M3gaTenbckoro qoma «I peOEHHUKOBY -

URL:www.grebennikon.ru

8. Hayunas snextponnas 6ubnuoteka (HOb) «eLibrary.ruy. -

URL.:http://www.elibrary.ru

9. Bassl ganasix komnanuu «Mct Beroy. - URL:http://dlib.eastview.com

10. JTekropuym TB». - URL: http://www.lektorium.tv/

11. HartmonanpHas anekTpoHHas ounbmuoreka «HOby. - URL:http://H36.pd/

12.KubepJlennnka: HaydHas dyiekTpoHHas oubimoreka. — URL: http://cyberleninka.ru/

13. Eaunroe okHO qoctymna K o0pa3zoBaTenbHBIM pecypcam : deaepanpHas MC cBobogHOTO
noctymna. — URL: http://window.edu.ru.

14. CnpaBouno-nipaBoBas cucrema «Koncynprant [Lmrocy - URL
http://www.consultant.ru

abrwdE
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http://нэб.рф/
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXUlFPaDNlTmdYUWd5amo4ckUtd0F5Tkh0d3M4LUdMb1gzLXlJUGZNNElzcVdlU1E5d19ZVUVzd0RSWHBobllhSl9DWW5pQ1JNY2pCTDg5OUloVzllSzQ&b64e=2&sign=4faef68e5be974a3f521d379d62ece86&keyno=17

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 MaTepHall, MTPaKTUUECKHE U J1a0OpaTOpHBIE 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 W 3allOMHHUTH YCIBIIIAHHOE, YJIOBUTH Tay3bl. B mporecce H3I0KEHUS
MpPEnoiaBaTesieM JIEKIIUM CTYJEHT JOJDKEH BBISICHUTh BCE HEMOHATHBIE BOIPOCHI.
3anuceiBaTh COAEpKAHME JIEKIIMM HYKHO 00s3aTeIbHO — 3alUCHd  IOMOTaroT
MOAICPKUBATh BHUMAaHUE, CIIOCOOCTBYIOT MOHUMAHUIO U 3alIOMUHAHUIO YCJBIIIAHHOTO,
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. Heooxonumo cirymmars, 00 yMbIBaTh U 3alMCHIBaTh OHOBPEMEHHO;
— 3aMKCh BEAETCSA OUYEHb OBICTPO, YETKO, IO BOBMOXKHOCTH KOPOTKUMU BBIPAKEHUSIMU;
— HE TpeKpamias CIymarh MpenojaBaTelisi, HY)KHO 3allMChIBaTh TO, YTO HEOOXOIAMMO
yCBOUTh. Henb3st 3anmuchiBaTh cpasy ke BBICKa3aHHYIO MBICIh TIPEMoaBarTeis, ClIeayeT 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 3amucH JeKIuu. st Kaxkaoro npeamera
3aBonUTCS 00mas Terpaab. OTIMYHBIM OT OCTAJbHOTO IIBETA CIIEAYET BBIJCIIThH
OTHEJbHBIE MBICIM U 3arojOBKHM, COKpallaTb OTAEJIbHBIE CJIOBAa U MPEAJIOKEHUS,
UCIIOJIb30BaTh YCJIOBHBIC 3HAKH, OYKBBI JJATHHCKOTO M T'PeUeCcKOro ajadaBUTOB, a TAKKe
HEKOTOPBIE MPUEMBI CTEHOTPadUIECKOTO COKPAIIICHUS CIIOB.

[IpakTuyeckue 3aHATUS 110 TUCUUIIITNHE «broIorus» NpoBOASTCS 1O cXeMe:
— YCTHBIH, TMOO MUCEMEHHBIN OMPOC M0 TEOPUHU B HAUaJIe 3aHSITHUS;
— pelieHre MpakTUUECKUX 3a/1a4 MOCTABJICHHBIX NIEPE1 CTYIEHTOM;
- WHIUBUYyaJbHbIC 3a7aHUs JUIS TOJTOTOBKHU K MPAKTUYECKUM U JIAOOPATOPHBIM
3aHATHSIM.

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

Ha npakTudeckux u 1a00paTOpHBIX 3aHATUSAX MPE0oOIaAAI0T CIECAYIOIINE METO/IbI:

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

BaxxHpIM 17151 CTyZIeHTa SIBISIETCS YMEHHE pallMOHAIBLHO MOI0HMpaTh HEOOXOAUMYIO
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;

— 3JIEKTPOHHAs OMONIHOTEYHAs cUcTeMa «Y HUBEpCUTETCKasi OMOIMoTeKa OH-IaiHy;

— 3NIEKTpOHHAst Onbmoreunas cuctema Mznarenscrra «Jlanby.

[Tonck kHHT B OMOIMOTEKE HEOOXOIUMO HAYMHATH C HW3YYCHHS MPEAMETHOTO
KaTajora W CO3JaHHs CIUCKAa KHHT, TOCOOWH, METOAMYECKHX MaTepHAIOB IO TEME
M3YYCHUS.

[TpocMOTp KHUTH HAYMHAETCS C TUTYJBHOTO JIUCTA, CIEAYIOIIETO MOCe OOJIOKKH.
Ha HéM 0O0BIYHO TOMENIAOTCSI BCE OCHOBHBIC [aHHBIC, XapaKTEPHU3YIOUIHNE KHUTY:
Ha3BaHWE, aBTOp, BBIXOJHbBIC JaHHBIC, JIaHHbIE O Tepeus3aanun U T.1. Ha oGopote
TUTYJIBHOTO JIMCTa NAETCsl aHHOTAllMsA, B KOTOPOW YKa3bIBACTCS TEMAaTHWKa BOIPOCOB,
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
IOpeIUCIOBHE M TOJYyYMB OOIlee NpeCTaBiICHHE O KHUTe, CIeJyeT 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 MaTepuana. YeM dyame KHHTa U3AA€TCs, TEM OOJBIIYIO
IIEHHOCTb OHAa TpeJCTaBisieT. B KHUre MOryT ObITh IMPHUMEUYaHHUs, KOTOPHIE COAEpKaT
pa3IuyHBIC MIOTONHUTENbHBIE cBeleHUs. OHM TedaTaroTcsl BHE OCHOBHOTO TEKCTa W
Pa3bACHSIOT OTHEIbHBIE BONPOCHL. [IpenMerHbie u andaBUTHBIE YKa3aTeIN 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 mydiiero mpencTaBICHUS W 3allOMHUHAHMS MaTepuaia Ieecoo0pa3HO BEeCTH
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, BHUMATEIbHO, HE TPOITYCKas TEKCTa,
CTapasch MOHATh KaXAyI0 ¢pa3y, OMHOBPEMEHHO pa3dupasi IpUMEphI, CXEMBbI, TaOJIHIIbI,
PUCYHKH, IPUBEIEHHBIC B YICOHUKE.

OmHUM W3 BaXHEHIIMX CPEICTB, CIIOCOOCTBYIOUIMX 3aKpPEIUICHUIO 3HAHUH,
SBIIIETCS KpaTKas 3alucCh IPOYUTAHHOTO MaTepHhajla — 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
BaXHO CHayaja COCTaBUTH IUIAH, a TIOTOM IMHCATh KOHCIEKT B BHJIE OTBETA HA BOMPOCHI
wiana. Ecnu ydeOHUK pasnenéH Ha HeOONbINHE 03aryiaBICHHBIE YacTH, TO 3ar0JOBKH
MOKHO paccMaTpuBaTh KaK IMYHKTHI TJIaHA, a U3 TEKCTa KaXI0M 4acTH ClIeyeT 3anucaTh
T€ MBICITH, KOTOPbIE PACKPBIBAIOT CMBICT 3ar0JI0OBKA.

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 U3y4aeMoro 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 03HAKOMHTHCSI C KHUTOM, TPOYUTATh
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 KaXJI0OM CTPaHULE CIEBA OCTABISAIOT MO IUPUHON 25-30 MM 1Sl 3aIIUCH KOPOTKHUX
M10/[3ar0JI0BKOB, KPAaTKUX 3aMEUaHui, BOIIPOCOB; Ka)Xasi CTAHHIIA TETPAIU HyMEpyeTcs,
— JUIs TIOBBIIICHHUS YMTAEMOCTH 3alUCH OCTABJISIOT MHTEPBAJbl MEXIY CTPOKAMH,
a03araMu, HOBYIO MBICITh HAUMHAIOT C «KPACHOI» CTPOKH;
— MPHU KOHCMEKTUPOBAHUU IUPOKO HCIONB3YIOT Pa3IMYHbIe COKPAIICHUS] U YCIOBHBIE
3HAKW. PeKoMeHIyeTCss TMPHUMEHSTh OOIICYNOTPEOUTENbHBIE COKpAIICHUS, HalpuMep:
M.0. — MOXKET OBITh; TOC. — TOCYIaPCTBEHHBIN; 1.0. — TOIDKHO OBITH H T.1I.;
— HE CIIEAYEeT COKpalaTh UIMEHA U Ha3BaHUS, KPOME OYCHB YaCTO MOBTOPSIOLIUXCS,
— B KOHCHIEKTE HE JODKHO OBITh MEXaHWYECKOTO TIEPeNHChIBaHUA TEeKCTa 0e3
IIPOYMBIBAHUS €T0 COJICPIKAHUS U CMBICIIOBOTO aHAJIN3a.

TpeboBanusi kK HaMUcaHuio pedepara

Pedepat - mpoaykT camocTosTeIbHON padOThl CTYIEHTA, MPEACTABISIIONIUNA co00it
KpaTKOE H3JI0KCHUE B IMHCHbMEHHOM BHUJE IMOIYYCHHBIX PE3YIBTATOB 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 AOMOJHATEILHBIM MAaTEPHAIIOM JIJISl H3YUCHUS JaHHOU
JTUCIUIUIMHEL. Pedepar orieHuBaeTcs B 0JIMH 0ajuT B OLIEHKE HTOTOBOI'O dK3aMeHa/3a4eTa.

Pedepar momkeH OBbITH MOATOTOBJICH  COTJIACHO  TEME, MPEAJIONKCHHOU
npenogaBareneM. JlomyckaeTcsi caMOCTOSITENbHBIM BBIOOp TeMbI pedepara, HO TO
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 menee 10 crpanul] popmara 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 paclipefiesieHbl. DTO sBJsieTcsl 00s3aTeNbHbIM 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
JOJDKEH MOATOTOBUTH KpaTKHUE BBIBOJABI MO Teme pedepara s KOHCHEKTHUPOBAHUS
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 HaumeHoBaHHE 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 MPAKTUUECKUX 3aHATHH U
CaMOCTOSITEIbHBIX PabOT, TECTUPOBAHUS, A TAKXKE BBIMOJHEHHUS OO0Yy4arOlUMUCS
WHJMBHUIYyalbHBIX 3aIaHUH, IPOEKTOB, UCCIICIOBAHUM.

7.2. Kpumepuu ouenxu 3nanuii

Kontpons ©  oumeHka pe3yapTaTOB  OCBOEHHMsS  y4eOHOM  JUCIMILIMHbI
OCYLIECTBJIIETCA MPENoJaBaTeileM B MPOLECCE IPOBEACHMS MPAKTUYECKUX padoT,
TECTUPOBaHUs, coOECeoBaHMUs MO pe3yJbTaTaM BBIIOJIHEHUs J1aOOpaTOpHBIX padoT, a
TaK)K€ PEIICHMs 3a/iad, COCTaBJIEHUS paOounX TaOJMII M TOATOTOBKH COOOIICHUH K
YPOKY. 3HaHHUS CTYJEHTOB Ha IIPAKTUYECKUX 3aHATHUSIX OLEHUBAIOTCS OTMETKAMHU
COTIMYHOY, «XOPOLLIO», «yIOBIECTBOPUTEIBLHO» U «HEYIOBIECTBOPUTEIBLHO.

YcrHblii onpoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM PacCKa3, BKIIOYAIOIIHMN
TEOPETUYECKUE MaTepHalibl U MPUMEPHI UX MPUMEHEHHUs. Y IOBIETBOPUTENbHAS OLIEHKA
CTaBUTCS, €CJIM CTYACHT IEMOHCTPUPYET HETTTyOOKHE TEOPETUUECKHUE 3HAHUS, TPOSBIISAET
ciabo chopMHUpPOBAaHHBIE HAaBBIKM AHAJINW3A SIBIEHUH M MPOLECCOB, HEIOCTATOYHOE
YMEHHE Je]aTh apryMEHTUPOBAHHbBIE BBIBOJBI M MPUBOAUTH IMPHUMEPHI, NTOKA3bIBAET HE
JOCTAaTOYHO  CBOOOJHOE  BJIAJEHUE MOHOJOIMYECKOH peublo, TEpPMHUHOJOTHEH,
JOTUYHOCTBIO U TOCJEI0BATENbHOCTRIO U3JIOKEHUS, JEJaeT OIMMNOKHU, KOTOPhIE MOMKET
UCIIPABUTH TOJIBKO IPU KOPPEKLIMH MPENIOAABATEIIEM.

Pedepar. [Iponykt camoctosiTenbHONW pabOThl CTyNIEHTA, MPEACTaBISIOUINI coO0M
KpaTKOE M3JI0KEHUE B IHCbMEHHOM BUJE IOJYYEHHBIX PE3YJIBTaTOB TEOPETHYECKOTO
aHalu3a onpeAeNeHHOM HaydHOM (y4eOHO-MCCIeI0BaTeNbCKOM) TeMbl, IJle aBTOp
PacKphIBAaeT CyTh HCCIEAyeMON MpoOIeMbl, TPUBOAUT PA3IUYHbIE TOYKUA 3PEHUA, a
TaK)XKe COOCTBEHHblE B3IVIAAbl Ha Hee. Pedepar ouneHuBaeTcs MO KOJIUYECTBY
MPUBJICYCHHBIX HCTOYHHMKOB, TIYyOWMHE aHaiu3a NpOoOJIeMbl, KauecTBE OOOCHOBAaHUS
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, WU HEMOJIHbIE OTBETHI HA JOMOJIHUTEIbHBIE 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 JEATENIbHOCTU
oOy4aroIerocsi, 4YTo NOJApa3yMEBAaET BBIMOJHEHUS PpA3HOIUIAHOBBIX 3aJaHUM, HeE
CBSI3aHHBIX ¢ 00pa0OTKON TEOPETHUECKOro MaTeprasia. Bo BpeMst BHIIIOIHEHUS CTYACHTY
HE00X0IMMO MCIOJb30BaTh paHee MOoJIyYeHHbIE TeopeTHuecKkue 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
oOy4aroIerocsi, 4To TMOJPa3yMEBACT BBHIMIOJHEHUS 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
JMTEPATYpPhl, apPTyMEHTUPOBAHO W JIOTHYECKU CTPOWHO H3JIaraeT mMarephall, MOXKeT
MIPUMEHSTH 3HAHUS JUISl aHATTN3a KOHKPETHBIX CUTYaIHH.

OrneHka «XOpOIIo» CTABUTCA TMPHU TBEPABIX 3HAHUSX pas3fiena TUCIUTUIINHBL,
00s13aTeNILHON  JIMTEPAaTyphl, 3HAKOMCTBE C JIONOJHHUTCIBHOW JIMTEPATypOH,
apryMEHTHPOBAaHHOM W3JIOKEHWW MaTepuaia, YMEHUU TPUMEHUTh 3HAHWS IS
aHaJIM3a KOHKPETHBIX CUTYaIIHH.

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

OreHkKa «HEYIOBICTBOPUTEIBHO» CTABUTCS, KOT/Ia CTY/ICHT HE OCBOWJI OCHOBHOTO
COJICpKaHMsI IPeIMETa U CJ1a00 3HACT U3Y4aeMbIid Pa3ies TUCITUTLINHBL.

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

-UHAVMBHUYaJIbHBIA YCTHBIA OIPOC

-IUCHMEHHBIH KOHTPOITh

-TECTUPOBAHUE 110 TEOPETHUECKOMY MaTEpUAITy

-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 | oNpeneseHHBIM | KOHKPETHBIC MOHSATHS | JIUTEPATYPHBIMH 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
OTIPEJETICHHBIM | KOHKPETHBIC MIOHATHS | JINTEPATYPHBIMHU K MPUIIATaloTCs
npobiemam HUCTOYHUKAMU CaMOCTOATEIb
HOM paboTe u
aHanmu3y
JUTEPaTypPHBIX
HCTOYHHUKOB
IIpaktuyeck | Cmblich moHsATHA: | OnuceIBaTh U HaBbixamu: Onenka Temsr paboT
ne €CTECTBEHHOHAY4 | OOBSICHATH OITICAaHUS U CIIOCOOHOCTH | MPUIIAraloTCs
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(;rabopatopH | Hoe sIBJICHUE, €CTECTBCHHOHAYYHbIE | OOBSICHEHHS OTIEpPaTUBHO U
bI€) pabOTHl | THIIOTE33, 3aKOH, | SIBJICHHSL. €CTECTBCHHOHAYYHbl | Ka4eCTBEHHO
TeopHs, YcraHnaBnuBaTh 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 CBOICTB 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. TIPUMEPBI,
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
Hay4yHbIe (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 cHUCTeMa XUMUUyeckux siemeHToB J[.U.
MeHeneeBa Ha OCHOBE MPEACTABICHUN O CTPOCHUHM aTOMOB. 3HAUEHUE MTEPUOIUYECKOTO
3aKOHA JUISl pa3BUTHUS HAYKH.

2. AnxaHbl psijia MeTaHa, ux o0mias ¢popmyna. MeTaH, 3JIeKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHUE, XUMUYECKHE CBOMCTBA (TOpEHNE, pEAKIIHs 3aMEILEHU).

3. CtpoeHne aTOMOB XMMHYECKUX JIEMEHTOB Ha IPUMEPE 3IEMEHTOB BTOPOIrO NEpHOA
U 4A rpynnsl (4 rpynmnsl TJIaBHOM MOATPYIIIBI) NEPUOANYECKON CHUCTEMbl XUMUYECKUX
snementoB J.M. MengeneeBa. 3aKOHOMEPHOCTM B H3MEHEHMHM CBOWCTB 3TUX
XUMHUYECKUX AJIEMEHTOB U 00pa30BaHHBIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB (OKCHIOB,
TUIPOKCUIOB) B 3aBUCUMOCTH OT CTPOEHHUSI UX aTOMOB.

4. Ankenwsl psana sTeHa (dTWieHa), Ux oOmas Qopmyma. DTeH, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl, XMMHUYECKUE CBOICTBA (rOpeHue, peakiuu
MPUCOEANHEHUS U TIOJMMEPUPHU3ALINN).

5. Buapl xumuueckoi cBsi3M M cHocoObl ee 00pa3oBaHHA B HEOPraHMYECKUX H
OpPraHMYECKUX COCAMHEHMSIX: KOBAJIEHTHAs (MOJIIpHAsi, HEMOJSPHAsI, IPOCThIE U KPATHBIC
CBsI3U), MOHHAS!, BOJOPO/IHAS.

6. Luknonapadunsl, ux odmas Gpopmyna, CTpOCHHE, CBOMCTBA, HAXOXKACHHUE 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, XUMHYECKHE CBOICTBa (TOpEHHE, pEaKIMH MPUCOCIAUHEHHUS),
IPUMEHEHHE.

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

10. Apenbsl (apoMaTuueckue yriaeBOJOpOAbl), WX obmas ¢opmyna. beH3omn, ero
AIIEKTPOHHOE CTPOEHHE, CTPYKTYpHAs (popmyra, 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.

IIpumepHbIe TeCTOBBIE 3aJaHUSA

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) H2S04; 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. XuMurueckue 3J1eMEeHThI PacIiOIOXKEHbI B IOPSIAKE 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. Ha3BaHusaM coeTMHEHHI «CyabhaT Kamusy», «CyabGu Kaausy, «Cyab(UT Kamus»
COOTBETCTBYIOT (POPMYJIBIL:
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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, UMEIOIIUM:

1) Tpu 37€KTpOHA HA BHEIIHEM YPOBHE; 2) OJMH 3JIEKTPOH Ha BHEILIHEM YpOBHE; 3) 3aps]l
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 sgpax aToMOB yTiiepojia, KpeMHHUS, XJIOpa YUCJIO 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 okcun cepedpa; 2) mHK 1 okcua cepbl (IV); 3) marauit u okcu Maruus; 4)
aMMUaK U XJIOPOBOIOPO/IL.
Al1l. Cynbdat 6apusi MOKHO MOJTYYUTh, €CIIH B3STh:

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. becuBeTHbIH Ta3, MAJIOPACTBOPUMBIN B BOJIE, MTOJIY4alOT B JIAOOpaTOpuu
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 peakluen ABIIIeTC:

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

1) moHMKaeT CTENEHb OKUCIICHHUS; 2) TIOBBIIIAET CTENIEHb OKUCIICHHUS;, 3) SIBIISIETCS
BOCCTaHOBUTENEM; 4) HE U3MEHSET CTENIEHb 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 xaxnaeim BemectBoM psga CO2, SO3, H20, HCI1 6ynet B3auMoielicTBOBaTh:
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)224nm; 3)2,247n; 4)448
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A22. KuciaotHbsle CBOKWCTBA NPOSBIIIIOT BCE BEIIECTBA PAAA!

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
00pa30BaBILIETOCs XJIOPOBOJAOPO/IA PABEH:

1)100m; 2)200m; 3)50m; 4)300 5.

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 0eoro 1BeTa MOJYUYUTCS B PE3YJIBTATE PEAKIIUN MEKY:

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. B3aumojieiicTBrE COJISTHOM KUCIOTHI U KapOOHATa Kbl 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 nomol1iibio pacTBOpa, COAEPKAILIETO KATUOH BOAOPOIA, MOXKHO PaCIO3HATh:
1) cynbdar-uon; 2) kapboHaT-uoH; 3) HUTPAT-UOH; 4) HOH aMMOHHUSI.

A30. YToOb1 yCKOpUTH peakiuio roperus Gochopa, HyKHO:

1) mocreneHHo oxaaxaaTrhk ¢pochop;

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

3) IPOBOAUTH PEAKIINIO B TEMHOTE; 4) MPOBOAUTH PEAKIIHIO TIPU MOBBIIIIEH HOM
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 COCTABISAIOT IPYIITY:

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 Kaublus; 4) KaabIusl.

A36. CynbdaT HaTpHs HEIb3s OMYUYUTh MPU B3aUMOJICCTBUU 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 TBEpJIOM COCTOSIHUM UMEET KPUCTALTUYECKYIO 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. Okcuz KUCIIOTHOTO XapakTepa o0pa3yeT XUMUYECKU AJIEMEHT, B aTOMaX KOTOPOTo
CJIeIYIOIEE paCIPEEICHUE JIEKTPOHOB I10 3JIEKTPOHHBIM YPOBHSIM:

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

A41. OtHocuTenbHas WIOTHOCTH oOKcujia yriaepoaa (IV) mo Bo3ayxy paBHa:

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

A42. O6bemHbIe OTHOIICHUS Ta30B B peakiuu 3H2 + N2 [1 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) gpenondranenna; 4) puoneroBoro akmyca.

A44. K OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIUSAM OTHOCST BCE PEAKIIUU:

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

A45. Bemectsa, hopmyinsl koTopbix CuSO4, KHCO3, FeS, otHOCHAT K Kiaccy:

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

A46. Xnopua-aHuoHbI 00pa3yroTCs MPU AUCCOIUAIIMHN 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 TTPOJIYKTA PEAKIIMU PaBHA!

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

A48. Illenoub, a 3aT€M KUCIOTY UCIOJB3YIOT MPU OCYIIECTBICHUHU MPEBPAIICHUI:

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. KoH1leHTpUpOBaHHBIE PACTBOPHI 1IETI0UEH HEIb3s1 XPAaHUTD B!

1) amromuHUEBOM OaHKe; 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) MOJOKUTETHLHOE U TOJIOKHUTEIBHOE; 2) MOJ0KUTEIFHOE U OTPUIIATENIBHOE; 3)
OTpULIATEIbHOE U OTPULIATENbHOE; 4) HYJIEBOE U MOJI0KHUTEIHHOE.
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. [TocnenoBaTenbHOCTD YHUCEN B psiAy 2, 8, 7 COOTBETCTBYET paclpeaeICHUIO
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) kanus; 4) ue3us.
AS. BemectBam, popmynsl kotopbix NaHCO3, Na2CO3, Na2S04, NaHSO4,
COOTBETCTBYIOT Ha3BaHMUSI:
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1) runpokapOoHaT HaTpusi, KapOOHAT HATPUs, CyIb(paT HATPUS, TUAPOCYIbPAT HATPUS;
2) kapOoHAaT HATpUA, TUAPOKAPOOHAT HATPUS, TUAPOCYIb(AT HATPHs, CYIbdaT HATPUS;
3) runpocynbdat HaTpus, CyiabpaT HATPUs, THAPOKAPOOHAT HATpUs, 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 3(OH)3; 2) 50 u 3(OH)2; 4)302u
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.

AS8. [TonsipHOCTH CBsI3M B OOJbIIIEH CTENIEHN BhIpaXKeHa Y 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 3JIEKTPOHHOM YPOBHE; 4) OJMHAKOBOE YMCIIO MPOTOHOB
B sIpE.

A10. ®roneTOBBIN JAKMYC U3MEHSIET OKPACKY HA KPACHYIO B PE3YJIbTATE PEAKIINU C
BOJIOHM BCEX BEIECTB psija:

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

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

All. KauecTBeHHOH peakiMeil Ha COJISIHYIO KUCIIOTY M €€ COJIM SIBJIACTCSl peaKIus C:
1) HuTparom cepebpa; 2) GUOIETOBBIM JAKMYCOM; 3) TUAPOKCUIOM Oapusi; 4)
cylb(aToM MeIu.

A12. AMMUak Henb3s IOTYYUTh Pa3I0KEHUEM:

1) kapboHata aMMOHUS; 2) XJIOpUAa aMMOHUS; 3) HUTpaTa aMMOHHS; 4) OpomuIa
aMMOHWUSI.

A13. IIpu 0OBIYHBIX YCIOBUSX OCHOBAHHUS MOKHO MOJYYUTh IPU B3aUMOJICUCTBUH C
BOJIOM:

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

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

Al4. KonmnuectBy BemiectBa 1,5 Monb paBHa Macca rugpokcuaa meau (1I):

1)98r; 2)196T; 3) 147 1; 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) ruapokcun kanus; 2) cynbdat Oapus; 3) okcup yrinepoaa (IV); 4) oxcun menu (I1).
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A21. O6wem okcuaa yriaepoza (IV), Beiaenstomerocs npu pasnoxenuu 500 r kapOoHaTa
KaJbIIUsl, PaBEH:

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

A22. CepHas kucnora He OyJEeT pearupoBaTth C:

1) ruapokcugom 6apus; 2) okcunom meau (I1); 3) uunkom; 4) okcuniom yrieponaa (IV).
A23. KonruecTBo BemiecTBa u 00beM BOJIOPO/IA, TOJIYICHHOTO TIPH 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 m.

A24. B ypaBHEHUH ropeHus cepoBoiopoa ¢ o0pazoBaHueM okcuja cepsl (1V)

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 moxer ObITh
BBIPAYKEHO B3aMMO/ICHCTBHE MEKIY:

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

A27. OmHOBpEMEHHO B PacTBOpPE MOT'YT HaXoauThes HOHBL: 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) uurpatom xenesa (I1); 4) HuTpaToMm ITUHKA.

A30. CkopocTth peaknuu MKy cyiabdunaom xenesa (II) u consHol kucaoroi
HOBBICUTCS, ECIIH:

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

A31. Cokpamennoe nonoe ypasuenue Fe3+ + 30H— = Fe(OH)3 otpaxkaeT cymHOCTh
B3aMMOJECUCTBUS 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 0enoro ocajaka Mpy MPOMyCKaHUU 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) XJIOpUl HATpus; 3) KapOOHAT HATPpHs;, 4) THAPOKCHU]T HATPHSI.

A36. Hutpat menu (II) Henb3st MOYyYUTh € TOMOIIBIO BEIIECTB:

1) Cuu HNO3; 3) Cu(OH)2 u HNO3; 2) CuO u HNO3; 4) CuCl2 n
NaNO3.

30



A37. ®opmyIibl TOIBKO OCHOBHBIX OKCHJIOB YKa3aHbI B PSAY:

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

2) SO3, CO2, NO2; 4) A1203, BaO, CO2.

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

A39. B monekyne okcuaa yraepona (IV) uncio o6mux 371eKTpOHHBIX TTap 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 TUIOTHOCTH T'a3a a30Ta 10 BOJOPOAY 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. Hannuaue XJI0poBOAOPOAA B PACTBOPE MOKHO OOHAPYKUTh C MOMOIIBIO:

1) Hutpata OGapusi; 2) TUAPOKCUAA Kamus; 3) HUTpaTa cepedpa; 4) ruapokcuaa 6apus.
A44. K okucIuTeIbHO-BOCCTAHOBUTEIBHBIM PEAKIIMSIM OTHOCAT MPOLIECCHI:

1) pacTBOpeHHE MOBAPEHHOM CONM B BOJIE; 2) pa3ioxeHue kapOoHaTa HaTpusi; 3)
pKaBiieHHE kKene3a; 4) pacna yrojibHOM KUCIOThI Ha YTJIEKUCIIBIN ra3 v BOAYy.

A45. Conamu sIBJISIIOTCS BCE BEILIECTBA psijia:

1) MgSO4, H2CO3, Fe(OH)2; 3) CuSO4, Ba(OH)2, NacCl;

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

A46. HuTpat-uoHbI IpU TUCCOIUALIMKI 00pa3yeT BEIEeCTBO:

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/1a MPOJIYKTa PEAKI[MU pPAaBHA:

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

A48. Kucrory, a 3aTeM 11eJ04b UCTIOJB3YIOT IIPU OCYIIECTBICHUU MTPEBPAIICHUN:

1) CuO [0 Cu(NO3) 201 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) kunsiuenueM; 2) nodasneHueM B Hee KpucTauioB KMnO4; 3) punsrpoBanuem; 4)
¢ubTpoBaHUEM, KUIITYeHUEM, f00aBieHneM 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 okucnuTeIbHO-BOCCTAHOBUTEIBHOM PEAKIIMK MPOU301LIO npeBparienue PO [
P+5. OTot nporecc Ha3bIBaeTcs ... .

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 creniens 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 oxkcunioB Na20, A1203, P20S5 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, O3; 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 KOTOPOI'O 3JIEKTPOHBI I10 YPOBHSM paclpeeiIcHbI
Tak: 2, 8, 6, o0paszyer ¢ BOJOPOIOM XUMHUYECKYIO CBSI3b:

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

A8. UnCo KOBAJICHTHBIX CBS3EW MEXKAY 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. ®denondraneny U3MEHSIET OKPACKY Ha MAJTMHOBYIO B PE3YJIbTAaTE PEAKIH C BOJIOM
BCEX BEIIECTB, BXOJIAIIUX B TPYIIY:

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

All. T'mapokcun meau (1) MOKHO MONTYYUTH TPU B3aUMOJACHCTBUM PACTBOPOB:

1) xnmopuna menu (II) u runpokcuaa uunka; 2) cynshara meau (1) u xnopuna natpus; 3)
Hutpara meau (1) u ruapokcuaa kanus; 4) kapoonata menu (I1) u cepHOI KUCIOTHI.
A12. Ha3zBaHus «HeraiieHasi U3BECTb» U «Talll€HAs] U3BECTh» COOTBETCTBEHHO UMEIOT
BELIECTBA!

1) CaO u Ca(OH)2; 3) CaCl2 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) ammuakoMm; 3) XJI0poBOAOPOAOM; 4) XJIIOPOM.

Al4. B n1Byx Moisix cynb(darta Kaiaus Macca Kalaus 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 +
HCI = NaCl + H20; 4) Fe(OH)2 [] 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) nonnoro oomMeHa; 2) OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM; 3) COCAMHEHUS; 4)
HEUTpaIu3aluu.

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 HaTpus OyeT pearupoBaTh C KaK/IbIM BEIIECTBOM psia:

1) CuCl2, P205, KOH, CuO; 3) FeCl2, H2S04, MgO, CO2; 2) CO2, HCI,
SO2, CuSO4; 4) NH3, HNO3, ZnCI2, SO3.

A20. Ocanok roiryooro 1BeTa BbINafaeT Mpy 100aBJICHUN B PACTBOP THIPOKCHUIA KAJIHS:
1) xnopuna 6apus; 2) xinopuaa xxeiesa (111); 3) xiaopuna ammonust; 4) xaopuaa meau(ll).
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 11; 2) 5 mounb, 112 7 4) 20 mob,
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 pe3yibTaTe B3auMOJICHCTBUS:

1) Zn c H2S04 ; 3) Cu ¢ HNO3 (xonir.); 2) Cu ¢ H2SO4; 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 yroJIbHON KHUCIOTHI MOXHO HUCIIOJIb30BaTh:

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)Cum
KOH.

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

1) penondranenna; 2) uutpara cepedpa; 3) menoun; 4) uutpata ceunna (II).

A30. C HaubonbIel CKOPOCThIO B3aUMOJICHCTBHE C COISTHON KUCIOTON OyAeT
IPOUCXOAUTD Y:

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

1) oxkcunom Gapus u okcugom cepsl (IV); 2) rugpokcunom 6apust u okcuaom cepsol (1V);
3) OapueM u cepHOM KUCITOTOM; 4) XJIOpUAOM Oapus u Cyab(paToM HATPHSL.

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 B3aumoneiicteun okcuaa meau (I1) ¢ Bomopomom (mpu HarpeBaHUM)
MIPU3HAKOM PEaKIINH SIBISETCS:

1) u3MeHEeHHe KPacHOTro IBETa MOPOIIKA Ha YEPHBIH; 2) H3MEHEHHUE 3amaxa 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 B3auMoeicTBUM KapOOHATa KaJIbIUs U COJSTHON KUCIOTHI TTOJTYYUTCS:

1) CaCI2 u H20; 3) CaC12 u CI2;

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. Kpucrannuueckuil 0]l OTHOCST K BELLIECTBAM, KPUCTAIIIMYECKON 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 ¥ THIAPOKCHUIBI OCHOBHOI'O XapakTepa 00pa3yloT XUMUYECKHUE JIEMEHTHI,
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 oOpasyrorierocs okcuaa cepsl (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 B3aUMO/ICHCTBUE:

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, Si02; 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
xJiopya aMMoHusl. MaccoBast 10151 BBIXOJa TPOYKTa PEaKIUu:

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 BOIOOUYHCTUTENBHBIX COOPYKEHUSX ISl OUMCTKHU BOJIbI HE UCTIOIb3YIOT:

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

IIpumepHbIe BONPOCHI 1JIA KOHTPOJISA CAMOCTOAITEIbHOM 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) momyuutes npu pas3noKeHUH TAKOTo K€ KOJIMYECTBa
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. CocraBbre 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
COCTaBbTEC TCHETWYECKUU psa. Hamumumre ypaBHEHHS pEaKIMHM BTOPOTO IMPEBPAIICHUS
MOJIy4€HHOTO TeHETUYECKOTO PsiJia.
7. Bpruucnure o0bEéM BoOJOpoaa (H.Yy.), MOJIYYEHHOrO MpPH B3aUMOAECUCTBUU 6,75T
AITIOMUHUS C U30BITKOM COJISTHOM KUCJIOTHI.
8. B cxeme peakuuun
HzO +P+ HN03 - H3PO4 + NO.
pacctaBbTe KOA(DPUIIMEHTHI METOAOM 3JICKTPOHHOTO OajaHca, YKaKHUTE OKUCIUTENbh U
BOCCTAHOBUTEIIb.
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
BBIYHCIIUTE KOJIMYECTBO TEIJIOTHI, BHIJCIUBIICHCS MIPU CTOPAHUU KT yIIIs.
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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 ISl POBEIeHUS MMPOMEKYTOYHOM aTTecCTalluu

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, KOHILEHTPALUM BEMIECTB, ILUIOIIAN
MOBEPXHOCTU CONPUKOCHOBEHMUS pEarupyrolIUX BEUIECTB, TEMIIEPATYPbI, KATaIU3aTOPA).
4. IlpupoiHbIe UICTOUYHHUKHU YIJI€BOAOPOAOB. Mcrnonp30BaHue UX B KaueCTBE TOIUIMBA U B
XUMUYECKOM CHHTE3E.

5. O0mas xapakTepUCTHKa METauIoB TaBHbIX moarpymm 1-3 rpymm (1A-3A rpymnm) B
CBSI3M C HUX TOJIOKEHUEM B IEPUOJUYECKOM CUCTEME XUMHUYECKUX 3yeMeHToB J[.U.
MenpeneeBa 1 0COOEHHOCTSAMH CTPOCHUS UX aTOMOB.

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

7. TlpupaenbHble OJHOATOMHBIE CIUPTHI, WX 00mass (Gopmyna. DTaHOJ, SJIEKTPOHHOE
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 XUMHUUYECKUX SJIEMEHTOB
J.W. MenpeneeBa 1 0COOEHHOCTSAMH CTPOCHHM 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 (peakius dTepudukanum), mpuMeHEHHE.

11. AnnoTtpornust BEIIECTB, COCTaB, CTPOCHHE, CBOMCTBA aJUIOTPOIHBIX MOAU(DUKAIIUM.

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

13. DnexkTponu3 pacTBOPOB M pacIUIaBOB cojied (Ha MpUMeEpe XJIOpUJa HaTpUs).
[IpakTHueckoe 3HaUeHHE IEKTPOIN3A.

14. Anpneruasl, ux oobmas GpopMyna, XuMUYECKHE CBOMCTBA, MOJIYYCHUE U MPUMEHEHUE
(Ha mpuMepe MypPaBbUHOTO M YKCYCHOTO aJIbJIETHUIOB).

15. BopopoaHbie coeAMHEHHS] HEMETAIIIIOB. 3aKOHOMEPHOCTH B U3MEHEHUH X CBOWMCTB B
CBSI3U C TIOJIOXKEHUEM XUMHUYECKUX OJJIEMEHTOB B mepuoanueckoil cucreme J[.M.
Meuneineena.

16. TIpenenbHBIE OTHOOCHOBHBIC KapOOHOBBIE KUCIIOTHI, UX 00IIast popmyIia.

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 IEPUOJUYECKON
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 TEXHHUYECKOM MepepadOTKH JKUPOB, 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. llennrono3a, cocraB, GU3NYECKUE W XUMHUYECKHE CBONCTBA, mpuMeHeHue. [loHsTue
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 MOHOCAXOPHJIOB, 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 OCHOBaHHUEM U CJ1a00i KUCIOTOH, CIa0bIM OCHOBAaHUEM U CHIIbHOM KHUCIIOTOM).
27. AMUHOKUCIOTHI — amQOTEepHbIE OpPraHWMYECKHEe COCIUHEHUS, WX CTPOCHHE,
XUMUYECKHE CBOMCTBa (B3aMMOJICUCTBUE C COJSHOM KHCJIOTOM, IEeIo4YaMHu, IPYr C
JPyroMm), MpUuMEeHEeHne, OMO0IOruuecKas poib.

IIpumepHbIe 3agaHKus 1151 IPOBEACHHUS POMEKYTOYHON aTTeCTALNHU

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

A2. [Tpu OKUCIEHUU MYPaBbUHOTO ajbJeruaa 10 MypaBbUHOMN KUCIOTHI CTETICHB
OKHCJICHUS YIJIEpOJia U3MEHUTCS

a) ot 0 o +2; 0) oT +2 o +4;

B) oT 0 10 +4; r) ot —4 1o 0.
A3. Vkaxure ki1accu(UKaIMOHHbIE XapaKTePUCTUKU PEAKIINH, YPABHEHUE KOTOPOM:
Cu(OH),CO3 — 2Cu0 + CO, +H,O0.

[Ipuznax 1.
I) coenunenue; I) paznoxenue;
I11) 3amemenue; V) o6meH.
[Ipu3znak 2.
A) OKHCIIUTEIbHO-BOCCTAHOBUTENbHAS;, b) 0€3 U3MEHEeHUs CTENEHU OKUCIICHUS.
[Ipu3nax 3.
1) obpatumasi;  2) HeoOpaTumasi.
[Ipuznax 4.
a) SK30TepMUYECcKasi; 0) sHAOTEpMHUECKAs.

A4. Bo cKOJIbKO pa3 HaJI0 YBETUYUTh KOHIIEHTPAIMIO KKCIIOPO/ia B peakliuy, ypaBHEHUE
KOTOpOH 2S0, + O, — 3S0;,
YTOOBI IPU YMEHBIICHUU KOHIICHTPALUU CEPHUCTOTO T'a3a B 5 pa3 CKOPOCTh PEAKIUU 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 peaKLIMK yMEHbIINIAch B 16 pa3?

a) Ha20°C; ©0)Ha 30°C; B)Ha40°C; r)mHa50°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 371IeKTpOHOB AUCCOLMUPYET 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 | CTyrneHu BhIpakaeTcss MOHHBIM 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 peakuuu BelecTs, OJYYEHHOIO IO PEaKLIUK 3aMEIlCHUS.
B2. Ha ckopocTh roMmoreHHo# ra3oa3Hoil peakiui 0Ka3blBalOT BIMSHUE IPUPOAA
pearupyommx BEeUECTB, 1aBlieHue (U1, CJIe10BaTeabHO, KOHIEHTPALIHS BEIIECTB),
IPUCYTCTBUE KaTaiau3aropa?
B3. Kak Ha3bIBatoTCs BEIECTBA, BOAHBIE PACTBOPBI KOTOPBIX MPOBOIAT JIEKTPUUECKUM
TOK (HAIMILNTE TEPMUH BO MHOXKECTBEHHOM UYHUCIIE)?
B4.1IpuBeneHsl Ha3BaHUS AECATH HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB: MOIH
kanus, Hutpat xeneza(lll), cynbput Hatpus, cynsdat ammonus, xjaopus cepedpa,
caxapo3a, 3TaHaJlb, 0JieaT HaTpus, 3TUJaleTar, IUuepuH. CKOJIbKO U3 HUX CIIOCOOHBI
TUIPOJIN30BATHCA?

Yacts C.
C1. JlonumuTe J€Bble YACTH YPaBHEHHUI XUMHUUECKUX peakuuil. PacctaBbre
KO3 (HULIUEHTHI:
a)....— CaCO3z+ 2 NacCl,
6) e ™ FGZ(SO4)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, GopMYyIIbl KOTOPBIX MPUBEICHBI HIKE, HE TIPOSIBIISIOT
KHUCJIOTHBIX CBOMCTB? O
a) H,SeO4; 6) C¢HsOH; B) CHsC ; r) HpTe.

H
A2. Kakoe u3 cBoiictB akpuiioBoil kucinotel CH; = CH — COOH 006ycnoBieHo HanuuueM
KapOOKCHIILHOM TPYIIIbI?
a) crocoOHOCTh 00ECI[BEYMBATH OPOMHYIO BOJY;
0) crnocoGHOCTh 0OPA30BHIBATH CIOKHBIE HPUPHI;
B) CKJIOHHOCTbH K TIOJTMMEPH3AIINH;
I') NpUCOeIUHEHHE OPOMOBOIOPOAA IO MpaBHiy MapKOBHHUKOBA.
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 CEPHOU U coyitHOM Kucaort (3:1);
I') CMeCh 3TaHOJIa U BBICHIEH CTETIEHH OYUCTKHU BOJIBI (2:3).
A4.'uapokcu HaTpusi MOXKHO ITOJTYUYNTh:
a) B3aMMOJICVCTBUEM HATPUs C BOJIOM;
0) B3aMMOJIEHCTBHEM THIPOKCH/IA HATPUS C BOJOM;
B) 3JIEKTPOJIU30M BOJHOT'O PACTBOPA XJIOPHUIa HATPUS;
I') BCEMH IMEPEUHUCICHHBIMU BBIIIE CIOCOOAMH.
AS. B menoyax He pacTBOPSIETCA CIEAYIOLIEE TPOCTOE BEIIECTBO:
a) KpEeMHUI; 0) amoMUHUNA;  B) cepa; T) YIJIEpOI.
A6. Kakoe 13 ocHOBaHUI ITPU B3aUMOJIEHCTBUM C CEPHON KHCIIOTON CLIOCOOHO
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,.
AS8. Kakoe 13 coequHEeHUN ABJISI€TCA KOMILUIEKCHBIM ?
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, MMEIOIIME HENTOAEIEHHBIE dJIEKTPOHHBIE MTAPBI, JOHUPYS KOTOPBIE OHU
MOT'YT 00pa30BaTh KOBAJIEHTHBIE CBSI3U C KAKUM JINOO aTOMOM, MOJIEKYJION UM MOHOM
Ha3bIBAIOTCA ... .

B2. [TockonpKy BOZia MOKET B OJTHUX CIIy4asX JOHUPOBATH IPOTOH, & B IPYTUX —
aKLCHTUPOBATh €70, TO €€ NHOIAA 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 ypaBHEHUH peaklnii B3aMMOIEHCTBUS KOHLEHTPUPOBAHHOM
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. JOHNOJIHUTEJBHOE OBECIHHEYEHHUE JUCHUIIJINHbI

IIpunoxenue 1. Jlekuus Ne2:

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

1. 3akon  nocmosancmea  cocmasa. Coomnouwienue  macc  I1eMeHMO8,
dopmupyrwouwux oannoe coeounenue, NOCMOAHHO U He 3aA8UCUmM OmM Chocoda
nOYYeHUs IMO020 COEOUHEHUSL.

2. 3akon kpamuvix ommnowienuii. YcranosineH [lamstonom B 1803r. B ciyuae,
Ko20a 08a 3liemMeHma oopaszyrom medxncoy coOOl HECKOIbKO XUMUYECKUX COeOUHeHUll,
moz0a umeem Mecmo OMmHOUleHUe MACCbl OOHO20 U3 INIeMEeHMO8, NPUXoosaujeecs 8 JMux
COCOUHEHUSIX HA OOHY U MY dHce MAcCCy Opy2020, KAk Hebonbuux yenvix uucen. Takum
00pa3oMm, 371€MEHTbl CLIOCOOHBI BXOAUTh B COCTaB COCIUHEHUIN TOJIBKO B ONPEIEICHHBIX
npornopiiusax. OTKPBITHE 3TOTO 3aKOHA SIBHJIOCH IMOATBEPXKICHHUEM AaTOMHON TEOpHH
cTpoeHusa BeniectBa. Tompko Teneps ujaen M.B. JlomoHOCOBa O CTPOCHMHU BEIIECTBA
MOJTyYUJI OTBITHOE TOATBEPXKACHHE, M pa3paboTKa aTOMHO-MOJIEKYJISIPHOTO YYCHUS
noJrydusia cBo€ JanbHeiiee pa3BUTHE.

3aKOoHBl TOCTOSIHCTBA COCTaBa M KpaTHBIX OTHOIIEHWA HE HOCAT BCEOOIIEro
XapakTepa, B OTJIMYUH, HAMPUMEP, OT 3aKOHA COXPAHEHHs] MacChl, OCHOBATEIbHOCTH
KOTOPOT'O JI0Ka3bIBAETCSI OTKPBITUAMHM, CAEIAHHBIMH IIOCJIE €ro ycraHoBjeHus. [leno B
TOM, YTO TIOCNIE€ OTKPBITHS HM30TOMOB IMOJYYWJ MOJITBEpPXKACHHE (PAKT O MOCTOSHCTBE
COOTHOILIEHUSI MEXKIY MaccaMy 3J€MEHTOB, 00pa3yloUIUX JaHHOE BEIIECTBO, HO TOJIBKO
IpU YCJIOBHM TOCTOSIHCTBA M30TOMHOTO COCTaBa 3TUX 3JIeMEHTOB. Tak, Hampumep,
TsOKeNnass Boja cojepxkut mnopsiaka 20% mo macce BoJOpofa, TOrjaa Kak OObIYHAs —
TOJIBKO 0KO0JIO 11%. 3aKOH KpaTHBIX OTHOLIEHHWH HENPUMEHUM U B CIIy4ae COCAMHEHUI
NEPEMEHHOr0 cocTaBa, OTKphIThIX akageMukoMm H.C. KypnakoBeiM B Hauane XX Beka
(mpumep: okcuasl TUTaHa mepeMeHHoro coctaBa 110746156 1 Ti01920), @ Takxke B
cilydae, Korja MoJIeKyja BEUIECTBAa COCTOMT U3 OOJBIIOTO YHCJa aToMOB (Hampumep,
yriaeBoaoposl coctaBa CyoHyp 11 Co1Hag).

3. 3akon 00vémHubIX omHoOwlenull. JTOT 3aKOH B KadecTBe OOOOIIECHHS BBIBEI
bpaHIry3cKuit YYEHBIN I'eii-JTroccax (BTOpOE Ha3BaHUE 3aKOHa —
«XUMHUUECKUW»). O0bémMbl  2a308,  yuacmeywowux 6  aKme  XUMUYECKO20
g3aumooelnicmeus, OmHocamca Opy2 K Opyey u K o00vémam oopasyouwuxcs
2a3000pa3HvlX NPOOyKMoOE peaxkyuu Kax Hebdovbuiue uenvle 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. Oounakosvie 00veMbl M0ObLIX 2A308, 0MOOpaHHvle Npu O0O0HOU 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) UIU COJEPIKUT
CTOJIbKO MOJIEKYJI, aTOMOB, MOHOB, J3JEKTPOHOB WJIM JPYrUX CTPYKTYPHBIX €IUHUII,
CKOJIBKO COJIEp>)KMTCS aTOMOB B 12r m3oroma yriaepozaa '2C. CnencrtBHeM 3TOro 3aKoHa
ABI€TCA TO, 4yTO | Moabp m00Oro ra3za 3aHUMaeT MPU HOPMAIBHBIX YCIIOBUSX
(Po=101,3kI1a u Tg=298K) 00B&M, paBHbIi 22,471

[Ton oTHOCUTENHHOM aTOMHON Maccoil »JeMeHTa MOHMMAIOT Maccy ero aToma,
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 BEIECTBAa HA3bIBAETCA €r0 MOJIbHON
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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 Mpu OJTHON TeMIepaType U OJJMHAKOBOM JIaBJIICHHH.

Ilox oxeueanenmom 271emenma MOHUMAKOT TAKOE €ro KOJMYECTBO, KOTOPOE
coeuHseTcs ¢ 1 MoJIeM aTOMOB BOJOPOJa WMJIM 3aMEIIAET TO K€ KOJIMYECTBO aTOMOB
BOZOpPO/a B XMMHUYECKUX peakuusax. Macca 1 skBuBaJieHTa 3JIEMEHTA HA3bIBAETCS €ro
SKBUBAJICHTHOM MAacCOW. OKBUBAJIEHT BOJOPOJa Oy BCErJa paBeH 1, a SKBUBAJICHT
KHciopoaa Do=8.

A

DKBUBAJICHT JNIEMEHTa paBeH: J,= CC, rae: M — MonbHas Macca snementa; CO —

CTEINEHb OKUCJICHUS AJIEMEHTA (BaJI€HTHOCTh) B COCIMHEHUHU.
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 I-3KB; SKBUBAJIEHT eakoro Hatpa NaOH pageH:
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 3aIIUCaTh CIACAYIOIIMM 00pa3oM:

3 _m

% M3 rae 21,9, — dKBUBANEHTH (SKBUBAJIEHTHBIE MACChl) SIEMEHTOB; my,M, —
peaybHbIE MACChI (HE MOJIbHBIE MAacChl) BEIIECTB, HAITPHUMED B TPaMMax.

[TpubnuxeHHoe 3HAYEHHUE MOJIBHOM Macchl AaTOMOB JJIEMEHTa MO3BOJISIET
onpeAenuTs npasuno Jwononea u Ilmu: Amomnas menioémMKocms OOIbUUHCIEA
npOCMbIX gewecms 8 meepoom cocmosHuu aexcum 6 npedenax 22-29 Jc/(mons*K) [6
cpeonem okono 26 Jic/(monv*K)]. OTcrona ciemyer, 4yTo pasienuB 26 Ha YACJIbHYIO
TEIUIOEMKOCTh TMPOCTOTO BEIIECTBA, JIETKO OMPENeIUTh NPUOIMKEHHOE 3HAUYCHUE
MOJILHOIM MacChbl aTOMOB COOTBETCTBYIOIIETO 3JIE€MEHTA.

[lonsiTve BaJ€HTHOCTH BO3HUKIIO B XuUMHUHU B cepeaune 19 Beka. J[.M. Mennaeneen
YCTaHOBUJI CBSI3b MEK/y BAJICHTHOCTBIO 3JIEMEHTA U €T0 MOJIOKEHUEM B MEPUOIUIECKON
cucrteme. Barenmuocms 2nemenma — 5mo CNOCOOHOCMb €20 AmoMo8 COeOUHAMbCsL C
opyaumu amomamu 6 onpedenéHuvlx coomuouterusx. CnocoOHOCTh aTOMOB JaHHOTO
AMIEMEHTA COCIUHATHCS APYr C JIPYrOM WA C aTOMaMHU JIPYTHX JJIEMEHTOB MOXET
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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Penenzusn
Ha y4eOHyI0 nporpammy yueOHo# aucrumiuasl bJ1.07 Xumus
s cneuuransHocTH 09.02.03 TlporpamMupoBaHie B KOMIBIOTEPHBIX CHCTEMAX

Paboyas nporpamma yueOHoM aucummiuasl BJ[.07 XUMMHS paspabotaHa Ha OCHOBE
TpeboBanuii ®I'OC cpeanero obuiero odpa3oBanus, NPEABABIAEMBIX K CTPYKTYPE, COAEPIKAHHIO
H pe3yibTatam ocBoeHus Yy4eOHOH mucuumuuabl bBJ[.07 XumHA, B COOTBETCTBHH C
PexoMeHzauusMH 10 OpraHH3alliM TONY4eHHs cpefHero ofmero o0pa3oBaHus B Mpenenax
'OCBOEHHSI 00pa30BaTeNbHBIX NPOrPaMM CPEAHEro NpodeccHoHanbHOro o6pa3oBaHus. Ha Oase
OCHOBHOrO o00wiero oOpa3oBaHusi ¢ y4eToM TpeOoBaHHi (enepaibHBIX TI'OCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTaHAAPTOB CHNELMAIBHOCTH CPEAHEro NpodecCHOHATLHOrO 00pa3oBaHus
(nanee CTIO) 09.02.03 ITporpamMMHpOBaHHE B KOMIIBIOTEPHBIX CHCTEMAX, YTBEPKIEHHOIO
nprka3oM MunucrepcTsa obpasoBanus U Hayku P@ ot 28.07.2014 Ne804, saperucTpupoBaH B
Munuctepcrse 1octuniuu Poccun 21.08.2014 Ne 33733.

HanHas mporpaMma sIBISI€TCS YacThIO NMPOrpaMMbl MOATOTOBKH CHELHAIMCTOB CPEOHEro
3geHa B coorBercTBHU ¢ ®I'OC CIIO no cneumansHoctu 09.02.03 IlporpammupoBaHue B
KOMIIBIOTEPHBIX cHcTeMax. YueOHas aucummuiniHa bJ1.07 Xumusi wu3yyaercs B LHKIE
npodeccuonanpHbix aucuuniauH. OOydeHue mnpoBoAMTCA Ha 0ase OCHOBHOTO 00Iero
o0pa3oBaHus U HalEJIEHO Ha MOJyueHHe cpeaHero npodeccuoHanbHOro obpaszopanus. PaGouas
nporpaMma cocTaBieHa s OuHOH (opmbl o0yuenus. [Iporpamma cocTaBieHa JIOTWUYHO,
CTPYKTypa JAMCLHUIUIMHBI COOTBETCTBYET MPHHIMITY SAHHCTBA TEOPETHYECKOrO U MPAKTH4YECKOTrO
oby4enns. [locnenoBaTenbHOCTh TEM, NPEUIAraeMbIX K H3YYSHHIO, HAaNpaBlieHa Ha Ka4eCTBEHHOE
ycBOEGHHE Yy4eOHOro marepuaina. Buisl camoctosTenbHbIX paboT Mo3BONIAIOT 0000MMTE M
yriayOuTh U3y4aeMblii MaTepuall, H HanpaBlieHbl HA 3aKpEIUICHHE YMEHUS TIOUCKA, HAKOTIICHUS H
obpaboTtkn nHdopmanuu.

Bcee pasnens pabouel nporpamMmsl HanpasieHbl Ha (POPMHPOBAHUE 3HAHHMH M YMEHHH, B
MOJHOH Mepe OTBe4aloT TpeOOBaHHAM K Ppe3ylbTaraM OCBOSHHs y4eOHOW NMCLMIUIHHBI B
coorBercTBHH ¢ ®I'OC CTIO. Kaxneiii pazznen mporpaMmbl pacKpbiBae€T paccMaTpHBaeMble
BONPOCHI B JIOTHYECKOH MOCIENIOBATENBHOCTH, ONpEAENseMO 3aKOHOMEPHOCTAMH O0y4yeHus
cryaenTos. [Tacnopt nporpamMbl 060CHOBaHHO M MOJHO OTPAXKAET COAEPIKAaHHE NUCLHUILIHHBI, €
pOJib M MECTO B MOATOTOBKE CTICIHAIIMCTA CPEIHETO 3BEHA, PACKPHIBAET LIEIH M 33/1aui yueOHO#H
aucuuiuiuHel. OnpeneneHbl TpeOOBaHUS K YMEHHAM H 3HAHHAM CTYACHTOB.

JL1s 3aKperieHHs TeOPETUYECKHX 3HAHUH, (OPMHPOBAHHS YMEHHH M HaBbIKOB CTY/ICHTOB
NIPEelyCMaTpUBalOTC  TNPAKTHYECKHUE 3aHATHS u naboparopubie pabGothl. KonnuectBo
MPaKTHYECKHX 3aHATUH COOTBETCTBYET TpeOOBaHUAM yHe€OHOr O ILUIaHa.

KoHTponb M olieHKa pe3ylbTaToOB OCBOEHHS Y4eOHOH AMCHMIUIMHBI OCYLIECTBISIOT B
bopme nuddepeniuposanHoro 3aderta. Paspaborannsie GOpMBI ¥ METOZIBI TTO3BOJISIOT B NOJHOM
MEpe OCYIIECTBJIATH KOHTPOJIb M OLEHKY pe3yabTaroB 00y4eHHs (OCBOCHHBIX YMEHHH,
YCBOCHHbBIX 3HaHUM ).

Ilepeyenp pexoMeHIyeMOH OCHOBHOW M JIOTOJIHUTENBHOW JIMTEPATypbl BKIIOYAET
o0LIeNOCTYNIHBIE MCTOYHMKH, W3JAaHHBIE B TOCHeAHEe. Bpems (He mo3aHee S5  JerT).
Iepeuncnennsie UHTEpHET — pecypChl aKTyalbHbI H JOCTOBEPHBI.

Pazpaborannas mnporpamMa yuebnoit aucuumimast BJ.06 Xumus wmoxer ObiTh
PEKOMEH/I0BaHa /ISl MCNIONb30BaHUs B y4eOHOM Mpolecce Npu NOATOTOBKE IO CHELHATBHOCTH
09.02.03 IlporpaMMupOBaHHE B KOMITBIOTEPHBIX  CHETEMAX.

Penen3eHT kaHaUAAT c-X HayK
dunuana ®PI'bOY BO «Kybanckuii rocy,ua

B r. ['enenmxuke /T. U. Ky3pmuna/




Penensns
Ha y4eOHy0 nporpammy y4eOHoi aucuumiuasl bJ1.07 Xumus
quia cnennanbHocTd 09.02.03 IporpamMmMmupoBaHie B KOMITBIOTEPHBIX CHCTEMAX

PaGouass mporpamma yueOHoi mucummiaabl BJ1.07 XUMMWS paspabotana Ha OCHOBE
TpeboBanuii ®I'OC cpenHero o0iero 00pazoBaHus, MPEAbABIAEMbIX K CTPYKTYPE, COAEPXKaHHIO U
pesysibTatam ocBoeHus yueOHou aucuummuabl BJ1.07 Xumus, B cCOOTBETCTBHH ¢ PeKOMEHIALMAMH

70 OpraHM3alMH MOJy4YEeHHs CpenHero oOmwero o0pa3oBaHus B Ipeleiax OCBOCHHS
00pa3oBaTeNbHBIX NPOTpaMM CpeaHero mnpodeccHoHaNbHOro o0pazoBaHHus Ha 0asze OCHOBHOIO
obmero obpa3oBaHus ¢ y4eToM TpeOoBaHHil (peaepanbHBIX rOCYJapCTBEHHBIX 00pa3oBaTeIbHBIX
CTaHAAPTOB CNEIHATIBHOCTH cpenHero npodeccuonansHoro odpasosanus (aanee CIIO) 09.02.03
IlporpaMMupoBaHue B KOMIIBIOTEPHBIX CHCTEMax, YTBEPXKAEHHOro npukazom MunHHCTEpCTBa
oOpasoBanus U Hayku P® ot 28.07.2014 Ne804, 3apeructpupoBaH B MHUHHCTEPCTBE IOCTHLIUH
Poccun 21.08.2014 Ne 33733.

IIporpaMma sIBASI€TCSI YacTHIO MPOrpaMMbl MMOATOTOBKH CIELMAIMCTOB CPEAHEro 3BEHA B
cootBetcTBHH ¢ PI'OC CIIO no cneuuansaoct 09.02.03 IlporpaMMupoBaHue B KOMITBIOTEPHBIX
cucreMax. JlaHHas AMCUUIUIMHA U3Y4aeTcs B LHKIe 0a30BbIX AUCUHHUILTHH. O0y4eHHe POBOAUTCA
Ha Oa3e ocHOBHOro of0umiero o0Opa3oBaHHs W HALENCHO HAa [OJYYEHHE CpEIHEro
npogeccuonanpHOro 0bpazosanusa. CTpyKTypa AUCLHILUIMHBI COOTBETCTBYET NPHHLIMNY €1HMHCTBA
TEOPETHYECKOTO M TPaKTHYECKOro o0ydeHHs, OonpenesieHbl pasnensl i usyudeHus. Kaxabii
paszen nporpamMMbl PaCKpbIBAaeT pacCMAaTPHUBAEMbIE BOMPOCH! B JIOTHYECKOH MOCIEI0BATEILHOCTH,
onpezenseMol 3aKOHOMEpPHOCTAMM 00y4eHus cTyAeHToB. OHM HanpaBieHbl Ha (QOpPMHpOBaHHE
3HAHWH U YMEHHH, B MOJTHOH Mepe OTBE4alOT TPeOOBaHHAM K pe3ybTaTaM OCBOCHHs y4eOHOH
nucrumuiaael B cootBetcTBUE ¢ ®I'OC CIIO.

Bce TeMbl HampaBJieHBl Ha KQUECTBEHHOE YCBOeHHE yueOHOro martepuana. PasnoobpasHsie
BH/Ibl CAaMOCTOSITENIbHBIX paboT Mo3BONSAIOT yrayOuTh M 0000IMTH M3y4yaeMblii MaTepual, H
HANpaBleHbl HA 3aKpEIUIeHHE YMEHHs MOHCKA, HakomieHHs W o0paborku uHpopmaimu. Jlns
3aKpeIUICHUsST TEOPETHYECKHX 3HAHWH, (QOPMHPOBAHHS YMEHHH M HAaBBIKOB CTY/EHTOB
MPEeAyCMAaTPUBAIOTCS  NMPAKTHYECKUE 3aHATHA u npaboparopubie paborel. Konmyectso
MPaKTHYECKUX 3aHATHH COOTBETCTBYeT TpeOOBaHHsM yueOHOro miaHa. KOHTponb M OueHKa
pe3yNbTaTOB OCBOCHHS y4eOHOH MUCLMIUIMHBI OCYIIECTBISAIOT B (opme aHddepeHHpoBaHHOro
3a4eTa. \

[Taciopt nporpaMmbl 00OCHOBAHHO M MOJIHO OTPAXKAET COAEPIKAHHE NUCLIUIUIMHBI, €€ POJib
¥ MECTO B TOATOTOBKE CIELMAIUCTa CPEHero 3BEHA, PacKpbIBAaeT LENH H 3a7aud y4eOHOi
aucuuIuiiHbl. OnpeneneHsl TPEOOBAHUS K YMEHHAM U 3HAHUSAM CTYAEHTOB.

Ilepeyenb pexkOMEHIyeMOH OCHOBHOH M JOMNOJHHTENBHOM JIMTEpAaTyphl BKIIIOYAET
00IIeIOCTYITHBIE HCTOYHMKH, H3JIaHHbBIE B MOC/ieAHee Bpems (He no3aHee S5 ser). Ilepeuncnentoie
HnTepHeT — pecypehbl akTyallbHbl U JOCTOBEPHBI.

PazpaGorannas mnporpamma yuebuod jgucuuruiuebl  BJI.07 Xumus moxer ObITh
PEKOMEHAOBaHa JUIS MCIIOJB30BaHUS B y4eOHOM MpOLIECCE MPH MOATOTOBKE IO CHELHATILHOCTH
09.02.03 [IporpammupoBaHuE B KOMIBIOTEPHBIX CHCTEMAX.
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