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HOACHUTEJBHASA 3AIINCKA

MeTtoudecKkue yKa3aHusl K BBIMOJHCHUIO BHEAYIUTOPHON CAaMOCTOATEIHHON PabOThl 00yUYarONIuX s
0 JUCIUIUIMHE (XWMUES) ITpeIHa3HAYSHBI I 00yJaroIuXCs 1Mo mpodeccuu

18.01.29 Macrtep 1o 00CayKHBAaHUIO MardCTPAJILHEIX TPYOOIIPOBOIOB

Llenb METOAMYECKUX YKA3aHHWM: OKa3aHHE IMOMOIIM O0YYalOIIMMCS B BBIMOJHECHUH CAMOCTOSATEIBHOU
paboThI MO AUCIHUILTHHE (XHUMHs).

Hacrosmue MeToaudeckue ykKa3zaHUs COJAEpKaT padOThl, KOTOPHIC MO3BOJIAT OOYYArOIIMMCS
CaMOCTOSITENILHO OBJIAZIETh (YHIaMEHTAIBHBIMU 3HAHUSAMHU, MPO(YECCHOHATBHBIMA YMEHUSMU U
HaBBIKAMHU  JICITCIILHOCTH TI0  CICIUAIBHOCTH, OIBITOM TBOPYECKOH MW  HMCCJICI0BATEIbCKOM
JESTEIIbHOCTH W HAIIPaBJICHBI HA ()OPMUPOBAHUE CIICTYIOIIUX KOMIICTCHIINN:

*  JIUMHOCHIHBIX:

- YyBCTBO TI'OPAOCTH U YBAXEHMsSI K MCTOPUM M JIOCTHIKEHUSM OTEUYECTBEHHOM XMMUYECKOU
HAyK{; XMMHYECKH TPaMOTHOE TOBEACHHE B MPO(ECCHOHAIBHOW AEATENbHOCTH M B OBITY HpHU
oOpallleHnU ¢ XUMUYECKUMU BEIIECTBAMU, MaTepraiaMy U IIPOLECCaMH;
- TOTOBHOCTh K MPOJOJDKEHUIO O0pa30BaHMS M TMOBBIIICHUS KBATU(PUKAIMK B H30paHHOM
po(hecCHOHANBHOM JEATENbHOCTH U OOBEKTUBHOE OCO3HAHME POJH XMMHYECKHX KOMIIETCHLUH B
3TOM;
- YMEHUE HCIOJIb30BATh JOCTUKEHUS COBPEMEHHOM XHMHMUYECKOM HAyKM W XHUMHYECKHUX
TEXHOJIOTUH /i1 TIOBBIIEHUS COOCTBEHHOTO HMHTEJUICKTYaIbHOTO Ppa3BUTHSI B  BBIOpAHHOMN
poeCCUOHAIBHON JEATEIHHOCTH;
* MemanpeomMemHuulx:

- UCIOJIb30BAHNUE  PA3JIMYHBIX  BHUJOB  II03HABAaTEIbHOM  JIEATEIBHOCTH M  OCHOBHBIX
MHTEJJICKTYaIbHBIX Omepanuil (OCTaHOBKHU 3a/1a4yu, (JOPMYITUPOBAHUS TUIIOTE3, aHANU3a U CUHTE3a,
CpaBHEHHMsI, 00OOILEHUS, CHCTEMAaTU3allUU, BBISBICHUS IMPUYUHHO-CIEACTBEHHBIX CBsI3€H, MOUCKa
aHaAJIOTOB, (OPMYIUPOBAHUS BBIBOJIOB) ISl PEIICHUS MTOCTABICHHOM 3a/1auM, MPUMEHEHHE OCHOBHBIX
METOJIOB TO3HaHMs (HAOMIOACHUS, HAyYHOTO OHKCIEPUMEHTA) A H3YYCHHs] Pa3IUYHBIX CTOPOH
XMMUYECKUX OOBEKTOB M IPOLIECCOB, C KOTOPHIMH BO3HUKAeT HEOOXOAMMOCTb CTAJKUBAThCS B
npodeccuoHanbHOM chepe;
- HCIOJIb30BAaHNE PA3IUYHBIX UCTOYHUKOB JJIs MOJY4YEHHUS] XUMHUECKON HMH(OpMalUU, YMEHHE
OLICHUTD €€ JIOCTOBEPHOCTD ISl JOCTHUKEHHS XOPOILNX PE3yJIbTaTOB B Mpo¢ecCHOHaIbHOU cdepe;

*  npeomMemHbuIX:
- c(OPMHPOBAHHOCTH MPEACTABIECHUI 0 MECTe XMMUU B COBPEMEHHON HayuyHOW KapTUHE MUDA;
NOHMMaHHUE POJIM XUMHUHU B (DOPMUPOBAHUM KPYro3opa U (yHKIHMOHAIBHOM I'PaMOTHOCTH YeJIOBEKa
JUISl pEIIEHUS TPAKTUYECKUX 3a/1a4;
- BJIQJICHUE OCHOBOIIOJIAralOIIMMHM XHMUYECKUMHU IOHSTUSAMM, TEOPHUAMH, 3aKOHAMH W
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
- BJIQJICHUE OCHOBHBIMH METOJAMM HAy4YHOrO TIO3HAHMS, MCHIOJIb3YEMbBIMH B XHUMHHU:
HaOJII0JIEHUEM, ONHUCAaHHEM, H3MEpPEHHEM, SKCIEPUMEHTOM; yMeHHe oOpaldaThiBaTh, OOBACHATH
pe3yJIbTaThl IPOBEIEHHBIX OIBITOB U JIEJIaTh BHIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH METObI
MO3HAHUS MPU PELIEHUH NTPAKTUYECKUX 33]1a4;
- c(OPMHPOBAHHOCTh YMEHHsI JaBaTh KOJUYECTBEHHbIE OLIEHKH M MPOM3BOJIUTH PacyeThbl IO
XUMHUYECKUM (hopMyJIaM U ypaBHEHUSIM;
- BJIaJICHHE MTPABUIAMU TEXHUKH 0€30MacHOCTH MPH MCIIOJIb30BaHUH XUMUYECKUX BEIECTB;

- c(OPMHPOBAHHOCTh COOCTBEHHON MO3MIMU IO OTHOLICHHIO K XMMHYECKOH HH(popmanuy,
MTOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.
B pesynbTrare BBINOJIHEHUS CAMOCTOSTENBHBIX paOdOT MO JUCHUIUIMHBEI (XHUMUS) 00ydarouuecs

4



JIOJKHBI:

- YMETh

Ha3bIBaTh: U3YUYCHHbBIC BEIIECTBA 10 TPUBUAIBHOU UITU MEXKIYHAPOIHON HOMEHKJIIATYPE;

onpeaesiThb: BAJICHTHOCTh U CTETIEHb OKUCIICHUSI XUMUUYECKUX AJIEMEHTOB, TUIl XUMUYECKOU CBS3U B

COCIMHEHMUSX, 3aps]l MOHA, XapaKTep Cpe/ibl B BOJHBIX PACTBOPaX HEOPraHUUYECKUX U OPTaHUYECKHUX

COCIMHEHUH, OKUCIUTENb U BOCCTAHOBUTEIb, PUHAJICKHOCTD BEILIECTB K pa3HBIM Kjlaccam

HEOPraHWYECKUX U OPraHUYECKUX COCIMHEHUI;

XapaKTepu30BaTh: 3JIEMEHThI MAJIbIX MIEPUOIOB MO WX NoJoxenuto B [lepuonanueckoii cucreme [1.1.

MeHeneeBa; 00IKe XUMAYSCKHE CBOMCTBA METAJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB

HEOPraHWYECKUX U OPraHUYECKUX COCAMHEHUM; CTPOCHUE U XUMUUYECKUE CBOMCTBA N3YYEHHBIX

HEOPTraHWYECKUX U OPraHUYECKUX COCTUHEHUN;

00BSICHATH: 3aBUCUMOCTbH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOEHUSI, MPUPOY XUMUUYECKOUN CBA3U

(MOHHOM KOBAJICHTHOM, METAJLTHYECKON M BOJIOPOJIHOM ), 3aBUCUMOCTb CKOPOCTH XUMHYECKOU

PEaKIUU ¥ MOJIOKEHHE XUMHUIECKOTO PABHOBECHS OT Pa3IUYHbBIX (DAKTOPOB;

BBINOJHATH XMMUYECKHUI IKCIIEPUMEHT: 10 PACO3HABAHUIO BAKHEUIIIMX HEOPraHUYECKUX U

OPraHMYEeCKUX COCIUHCHUH;

NMPOBOAUTH: CAMOCTOSATEIBHBIA TOMCK XUMUYIECKONW MH(OPMAIIUHU C HCIIOIb30BAHIEM Pa3TMIHBIX

HMCTOYHHUKOB (HAyYHO-TIOMYJISIPHBIX U3/IaHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTEepHEeTa);

HCITOJIB30BaTh KOMITbIOTEPHBIC TEXHOJIOTHH JIJIs1 00paOOTKH M Mepeayll XUMUISCKOW HH(POpMAaIUK U

€€ MPE/ICTABIICHHS B PA3IMYHBIX (POpMaX;

CBSI3BIBATH: U3yYCHHBIA MaTepuai co cBoel Mpo(hecCHOHANBLHOM e TENbHOCTHIO;

pemaTh: pacueTHBIC 3a7a4H 110 XUMUYECKUM (POopMyJiaM U ypaBHEHUSIM;

HCIMO0Jb30BATH NPUOOpPEeTeHHbIE 3HAHUA U YMEHUS B MPAKTUYECKOM 1eATeIbHOCTH U

MOBCEIHEeBHOM KM3HU:

JUTSI OOBSICHEHUSI XUMHYCCKUX SIBJICHHU, IPOUCXOSIINX B MPUPOJIC, OBITY U HA TIPOU3BOCTBE

OTIpeIeTICHUSI BO3MOXKHOCTH

MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUNA B PA3JIMYHBIX YCIOBUSIX U OIIEHKU UX TOCIEICTBHIA;

3KOJIOTUYECKH I'PaMOTHOIO MTOBEJICHUS B OKPYKAIOLIEH Cpelie;

OLICHKH BJIMSIHUSI XUMHYECKOTO 3arpSA3HEHUs OKPYKAIOIIECH Cpeibl HA OPraHu3M YeJIOBEKa U Ipyrue

JKUBBIE OpPTaHU3MBI;

0e30macHOro 00paIieHus: C TOPIOYMMHU U TOKCUYHBIMU BEIIIECTBAMH U JIA0OPATOPHBIM

o0opynoBaHuEM;

MPUTOTOBJICHHS PACTBOPOB 33JaHHON KOHIICHTPAIUH B OBITY M HAa MTPOU3BO/ICTBE;

KPUTHYECKON OIIEHKU JOCTOBEPHOCTH XMMHUYECKON MH(POPMAIINH, TOCTYHAIONIEH U3

Pa3HBIX UCTOUYHUKOB.

3HaTh:

Ba)KHel e XMMUYeCKHe MOHSTUSA: BEIIECTBO, XUMUYECKUN JIEMEHT, aTOM, MOJIEKYJIa,

OTHOCHUTEJIbHBIE aTOMHAsI M MOJIEKYJISIpPHAsT MACChl, HOH, AJUTOTPOIHS, U30TOMBI, XUMUYECKas CBSI3b,

ANEKTPOOTPHUILIATEIBHOCTD, BAJIEGHTHOCTh, CTENIEHb OKUCIIEHUS, MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN

00beM ra3000pa3HBIX BEIIECTB, BEIIECTBA MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS, pACTBOPHI,

AIEKTPOJIUT U HEAIEKTPOIUT, IEKTPOJIUTUUECKAS TUCCOLUALINS, OKHCIUTEIh U BOCCTAHOBUTED,

OKHCJIEHHE U BOCCTAaHOBJICHHE, TEIIJIOBOM 3(PEeKT peakinu, CKOPOCTh XUMHUECKOW PEaKIINH, KaTaJn3,

XUMHUYECKOE paBHOBECHE, YIIIEPOIHBIN CKeJeT, QYHKIMOHAbHAS TPYIINa, U30MEPHUS, TOMOJIOTUS;

OCHOBHbIE 3aKOHbI XMMHH: COXPAHECHHS MacChl BEIIIECTB, TOCTOSTHCTBA COCTaBa BEIECTB,

ITepuoanueckuii 3akon /.. MeHnneneena;

OCHOBHbIE TEOPUM XMMMHU; XUMUYECKON CBA3H, JIEKTPOIUTHUECKON TUCCOIUAIINU, CTPOCHUS

OpPTraHWYECKUX U HEOPTraHUYECKUX COCTUHEHUN;

Ba)KHelIMe BellecTBAa M MaTepHuaJIbl: BOXKHEHIIINE METAJUIBI U CIUJIABbI; CEpHAsl, COJsTHAs, a30THAS U

YKCYCHAasl KHCJIOTHI; OJ1TarOpOIHBIE Ta3bl, BOJIOPOI,

KHUCTIOPOJI, TaJOreHbl, INEJIOYHbIE METAIIbl; OCHOBHBIC, KHCIOTHBIE M aM(OTEepHbIE OKCHUIBI U

TUJIPOKCH/IBI, IIEITOYH, YTJICKUCIIBIA U YTapHbIM ra3bl, CEpHUCTBINA T'a3, aMMHUAK, BOJIa, MPUPOIHBIN ras,
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METaH, 3TaH, STHJICH, alleTUJICH, XJIOPH HaTpHs, KapOOHAT M TUApPOKapOOHAT HATpHs, KapOoHAT U
docdar kampums, OCH30J, METAHOJI W ATAHOJ, CJIOXHBIE A(MUPBI, KUPBI, MbLIA, MOHOCAXApPHJIbI
MO Caxapuabl

(rmroko3a),

JIACAaXapUIbl

(caxapo3za),

(kpaxMan wu

LIEJITI0JI032),

AMHMHOKUCJIOTHI, 66J'IKI/I, HNCKYCCTBCHHEBIC U CHHTCTUYCCKUE BOJIOKHA, KAYYYKH, IIJIAaCTMACCHhI.__

Hean

METOINYECCKHUX

yKa3aHMii:

OKa3aHuc

IIoMomu

CaMOCTOSTENIbHOU paboThl o aucturuiuHe: OJ15.07. Xumus

KputepusiMu OIIGHKH pe3yJlbTaTOB BHEAYJUTOPHOM CaMOCTOSTEIBHOH pPabOTHI,

SABJIAKOTCA:

-CIIOCOOHOCTh HCIIOJL30BaTh I/IH(bOpMaLII/IOHHBIe PECYpPChI Pa3sHOTO poaa, B TOM YHUCIIC 3JICKTPOHHBIC,

HaXOJUTh TpeOyromIyocs HH(OpPMALIHIO
- CHOCOOHOCTH OPUEHTHPOBATHCS B MOTOKE HHPOPMAIIMH, BEICTSAThH TTIABHOE

- CHOCOOHOCTH YETKO U3JIOXKUTh U TPEJACTaBUTh MPOAHAIM3UPOBAHHBIA MaTepual HCHOIb3Ys
OCOOCHHOCTH (MHCTPYMEHTHI) 3afaHus (B MPE3CHTAIUU -CBSA3aTh TEKCT M M300paKEHUE CIANI0B, B
pedepare — CTPYKTypy IMpeAcTaBICHHUS pe3yjbTaTa B BUJE TEKCTOBOTO JOKYMEHTAa, B COOOILICHUU-

KpPaTKOEe YCTHOE COOOIICHUE aKICHTUPOBAHHOE Ha IIIABHOW TeMe)
- CHOCOOHOCTH MPEUIOKHUB PELICHUE, KPUTUYECKH €T0 OI[CHUTD

- CHOCOOHOCTH OIPENETUTh U IPOAHATU3UPOBATH AIbTEPHATUBHBIEC BAPUAHTHI PEIICHUN

- CIIOCOOHOCTH IIPUMCHUTDH BBI6paHHO€ PCLUICHUC HA ITPAKTHKCE,

oOyJaromumcst

B

BBIINIOJIHEHHUH

o0yJaromuxcst

Konnl
HaumMmeHnoBaHue
Homep Koua- | ¢popmupyem Cpoku
(comeprkanue) dopma
1 HAUMEHOBAHUE . BO bIX (Ne
CaMOCTOSITEJILHOM KOHTPOJIA
TeMBbI Yyac | KOMIETeHIH HeJ1eJIN)
padoThbI i
Tema 1.1 CaMocrosTenbHas 2 V4;Y6,V8; MMMCbMEHHAs
OcHoOBHBIE pabora Nel Yo. paborta;
MOHATHSA U 3aKOHBI | 2 yac. 31:;32;34;38
XHMHUHU 1.Pemenne 3amay u 39
YIPA)KHEHUH 110 '
TEME
Tema 1.2. CamocrosTenpHas 2 V2:V3:V6;Y TECTUPOBAHUE
Hepnouuqec[qnﬁ pa60Ta Ne2 7,y8,Y9
32K0H, 2 yac. 31:;32;33;35
1.Pemrenne 3amau u 39.
[epuoauveckas .
YIpOKHESHUH 110
cucreMa TeMe
XHMHYECKHX
3JIEMEHTOB
J.N.Menneneena.
Ctpoenue atoma
Tema 1.3. CamocrosTenbHas V2;V¥4;Y5;¥Y | ycTHBIN onpoc
Ctpoenue pabota Ne3 6 6;Y7;Y8;Y9 | nucebMeHHas
BellleCTBA 6 gac. 31; 33;35;38; | pabota;
1.IToaroroBka
A 39.
COOOIIIECHUS:

«ITapHUKOBBII

aHUJINH,




3¢ dexT B

atMocdepe 3emiu
U €r0 BO3MOYKHBIE
ITOCICACTBHS»

2. [Toaroroska
COOOIIEHNA:
«PexuM DKOHOMMU
OBITOBOTr'O
noTpedIeHuUs
BOJIBI»

3. [loaroroska
cooOmenust: « Turbl
GUITBTPYIOIIHX
YCTPOMCTB 1J1s
OUYHUCTKHU BO3IyXa
,IPUMEHICMBIX Ha

MTPOMBIIIIICHHBIX

MIPEATTPUATHSIX

BaIIero nNpoQpuis»
Tema 1.4. CaMocrosTenbHas V1;Y3;V4; MMMCbMEHHAs
Bona. PactBopbl. | pabora Ned V5;¥6;Y7Y8 | pabota;
duiekTpouTHYecK | 9 yac. ;YO. YCTHBIA OIIPOC
asi AMCCOmUALUs 1.1.Pemenue 3amau 31;33;34;35; | KOHTpOJBHAS

«Omnpenenenue 36:37:38:39. pabora

MacCOBOM J0JIH

PacTBOPEHHOTO

BEIIIECTBAY

3 yac.

2.IToaroroBka

COOOIICHMS:

«Mcnonp3oBanne

ANEKTPOJIUTOB B

TEXHHUKE
Tema 1.5. CaMocrosTenbHas V1;¥2;V3;¥V | nucbMenHas
Knaccndukanus pabota Ne5 4;Y5;¥6;Y7; | pabora;
HeopraHH4ecKnX 10 vac. V8;V9. YCTHBIH OIIPOC
P ——— 1. PemeHHevzanaq u 31; KOHTPOJIbHAS
cBoiicTBa S Datoray 33:34:3536; | P00
Temal.7. CXEMaM I10 TEME. 38:39.

MeTaaiabl 1
HEMeTAaJLIbI

CnoBaphas pabota
3. Pabota ¢
TalJIMIaMu




Tema2.l CaMocrosTenbHas V1;¥2;¥3;V | nucbMeHHas
OCHOBHBIE pabota Ne6 4:¥6,V7. paborta;
P —— 8 gac. 31;33;34;35; | ycTHBIN onpoc
opranmueckoii 1. CnoBapHas 38:39. KOHTpPOJIbHAs
pabota (TepMHHBbI) pabora
XHMHHU H TEOPHs
2. 3arojgHeHne
XHMHYECKOI0
TalJIHI
cTpoeHust
3. Pemenue 3agau u
OpPraHUYecKuX N
coeTUHEHHUH. YHpaAHCHH
Tema CaMocrogTenbHas V1;¥2;V3;V | nucbMeHHas
2.2.Yraesomoponsl | pabora Ne7 4;Y5,Y6;Y7; | pabora;
(AnKenbr) Guac. V8;¥9 YCTHBIN OIIPOC
1.ITogroroBka 31;32;33;34; | KOHTpOJIbHAs
COOOIICHUS - 35-36:38-39- paborta
«Mcnons3oBanue
310
MTOJIMATHIIEHA U
MOJIMIIPOITMJICHA B
Bareil Oynyen
npodeccun»
Tema 2.3 CaMocTrosTebpHas Vi, MMMCbMCHHAS
Kucaopoacoaep:ka | padora Ne8 Y2;V3;¥4;V | pabora;
e 6 uac. 5;Y6;Y7;¥8; | ycTHBII orpoc
1.Pemenne 3anag u Vo. KOHTPOJbHAS
OpraHuvecKue B 31- paGora
coeIUHEeHH YHp&KHCHHH ’
32:33;34;35;
36;38;39.
CaMocTosTeIbHas Vi, MMMCEMEHHAs
pabota Ne9 Y2;V3;¥4;Y | pabora;
8 gac. 5;¥6;Y7;¥8; | ycTHBIN onpoc
1.Coznanue V¥o. KOHTPOJIbHAS
5JIEKTPOHHOI 31; pabora
NpeseHTaLIH 32;33;34;35; | npe3eHTanus
36;38;39.

«Ponp xumuu B
MoeH
npodeccnoHanbHOM
JIeSITEIbHOCTI

HUroro:

57

3aganue (BHeayJUTOpPHAasl CAMOCTOsITE/IbHasi padora) Nel

(2uac.)

TEKCT 3AJTIAHUS:

2. Pemienue 3a1a4 ¥ ynpaskHeHuii nmo reme 1.1

3amganme Nel




1.CxoapK0 MOJIEKYJT cotepKuUTCs B 32r. cepHHCTOro raza SO27?

2.0npenenure, KaKOe YUCIO MOJIEKY coaepkutcs B 49r. H2SO4?

2.Kaxkosa macca 1,2*10% monexyn amvuaka NH3z?

3.KakoBa macca 5,6 1. (H.y.) yraekucioro raza? CKoJIbKO MOJIEKYJI COAECPKUTCS B 3TOM 00b&Me raza?
4.Haiiaure oTHOCUTENIbHBIC MOJIEKYIIIpHBIE Macchl BetiecTB (My): Os; H2SO4; Caz(POs)2; Cu(OH)2.
5.PaccunTaiiTe OTHOCHTEIIbHBIC MOJICKYJIIpHBIE Macchl MeHOTO Kyropoca CuSO4*5H20 u megHoro
kynopoca Na;CO3*10 H20.

IIpumep pemenns 3agau:

HpI/I pPaCCMOTPCHUHU NAHHOI'O TUIIA 3a/1a4 HCHCCOO6p33HO IIOBTOPHUTD ITOHATUC KKOJIUYICCTBO
BCIICCTBA» U BCIIOMHHUTDH BCC CIIOCOOBI JJIA HaXO0XKICHUA 3TOM BCJIIMYHHBI, 4 UMCHHO!

V:m/Mr
V:V/Vm
V:NQ/NA,

IJIe V — KOJIMYECTBO BEIIECTBA, MOJIb;, Vm— MOJISIPHBIA 00beM (22,4 11/M0JIb); NA — 9HCITO
Aoranpo (6,022 - 102 momns 1).
PacueT OTHOCHTE/IbHOM MOJIEKYJIIPHOU MacCChl U OTHOCUTEJIbHOW MOJIIPHOU MacCChI
O0603Ha4Yal0T OTHOCHUTEIIbHYIO aTOMHYIO MacCy — Ar OTHOCUTEIBHYIO MOJICKYJIAPHYIO Maccy — My,
IJIe MHJIEKC I' TIPOMCXOIUT OT aHrIuicKoro relative — ornocurenbHblid. OTHOCHTEIBHBIC ATOMHBIC
Macchl ¢ OOIBIION TOYHOCTBIO MpHBeeHbI B [leproamueckoii cucreme ainemMenToB. [pu permennn
3aJ1a4 OTHOCUTEJIbHBIE ATOMHBIE MACChI IPUHSITO OKPYTIIATH 0 IEJbIX Ui BCEX 3JIEMEHTOB KpOMeE
xyopa. 3anomuute, yto Ar(Cl) = 35,5. Ouenp pacnpocTpaHeHHas OIIMOKAa — OKpYTJIeHUE (MIPUYeM
HeBepHoe!) ATOro 3HaueHus 0 1eNbIX, T.€. 10 35.
[To pusmdyeckoMy CMBICITY OTHOCHTENbHAS Macca — BeNMYMHA Oe3pa3MepHasi, OHa MOKa3bIBaeT, BO
CKOJIBKO pa3 «OJHO TsDKEIIee IPYrorom.

3agaua 1. Beruucnnte OTHOCUTEIBHYIO MOJIEKYISIPHYIO MACCy a30THOM KUCIIOTHI.

Pemenue:

A(H) = 1, A(N) = 14, A(O) = 16,
M; (HNO3) = Ad(H)+A(N)+A(O) - 3 = 1+14+16 - 3 = 63 Orser: M/(HNO3) = 63.

To4HO TaK e MOXKHO pacCcUuTaTh OTHOCUTCIBHBIC MOJICKYJIIAPHBIC MACChI 3apPsA’KCHHBIX YaCTHUILl —

noHoB: M; (SO42-)=1-32+4-16=96; M, (NHs") =1 14 +4-1=18.

MognsipHast macca M BemiecTBa YUCIEHHO PaBHA €r0 OTHOCUTEIBbHON MOJIEKYJISIPHON Macce, HO 3Ta
BEJIMYMHA UMEET pa3MepHOCTh. B MexayHapoiHON cucTeMe euHULL pa3MEPHOCTh MOJISIPHOM
Macchl — [KI/MOIIb |, OTHAKO B XMMHH ropasio 0oiee yqo0Ha pa3MepHOCTh [T/MOJb| WU KpaTHbBIE
eit — [Mr/Mmons] u [Kr/kMoub]|. O4eHb yIoOHO, UTO 3HAY€HHE MOJISIPHON MacChl OCTaeTCs
HEU3MEHHBIM IIPU U3MEHEHUHU Pa3MEPHOCTH, HAIIPUMEp:

M(H20) = 18 r/monb, unu 18 Mr/mMmounb, wnu 18 Kr/KMob.

YciaoBus BbINOJHEHUS 32/IaHUS :
1. Mecto (BpeMmsi) BBITTOJTHEHHUS 3a/IaHMs . 3aJaHIE BBIMTOIHAETCS BO BHEAYAUTOPHOE BPEMs




2. MakcuManbHOE BpeMsl BBIITOJHEHUS 3a/IaHus 2 Yac.

3. BBI MOXeTe BOCIIOIL30BATHCS_KOHCIICKTOM . V‘ICGHI/IKOM, r100aJIbHOM CEThIO

Kpurepun onenkn:

100%- ontenka S (pemieHo mpaBuIbLHO 6 3a/1a4)

90% - onenka 4 (pemieHo MpaBUWIBHO 53a/1a4)

ot 80% - oieHka 3 (pelieHo npaBuiabHO4- 3 3a71a4n)
meHee 50%- oreHka 2(MeHee 3 3a1a4).

3agaHue (BHeayJUTOpPHasi CAMOCTONITe/IbHast paboTa) Ne2
(2 yac.)
TEKCT 3AJIAHMA:

3anaua 1. Kak u3MeHSIOTCSl CBOMCTBA TUAPOKCHIOB 3JIEMEHTOB B MEPUOaX U IPYIINAX C YBEIUUCHUEM
nopsigkoBoro Homepa? [louemy?

3amaua 2. KakoBa coBpemenHnas dopmynupoBka Ilepuoamueckoro 3akona? B uem mnpuumnHa
NIEPUOJINIECKON 3aBUCMOCTH CBOMCTB 3JICMEHTOB M O0pa3yeMbIX MMH COCIUHCHHUU OT 3apsja sijapa
aTOMOB?

3amaua 3. [lpoaHanusupyiTe U3MEHEHMs] BEJIWYMHBI 3apsioB siep, paauycoB. ATOMOB,
ANIEKTPOOTPULIATETIBHOCTEH M cTemeHed okucieHuss 4 mepuona. KakoBbl 3aKOHOMEPHOCTH 3THX
U3MEHEHUH TIpU JBMKEHWU — MO TPYIIE CBEpPXy BHHU3 HIM 1O Iepuoay cieBa HampaBo? Kak
U3MEHSETCS B OTOM HANpaBICHUU METAIMYHOCTh JJIEMEHTOB M XapaKTep HX OKCHAOB H
T'HJIPOKCHUI0B?

3amaua 4. CoctaBbTe (DOPMYJBI OKCHUIOB M THIPOKCHUIOB Maprania. Kak HM3MeHsSeTCS KHUCIOTHO-
OCHOBHOM M OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIN XapakTep 3TuX coequHeHuid? [logquuHstores mu 3Tu
COCTMHECHUS 00IIIel 3aKOHOMEPHOCTH U3MECHEHHS CBOMCTB OKCHIOB Ml THJIPOKCUIOB?

Bamaua 5. U3 okcumoB As203, P20s, GeO,, SOz, Al.O3, V205 BeiOepuTe 1Ba OKCHaa ¢ Hauboee
BBIPA)KEHHBIMU KUCIIOTHBIMU CBOMCTBAMHM. YKaKUTE BaJICHTHBIE DIEKTPOHBI BEIOPAHHBIX 3JIEMEHTOB.

3anaua 6. 13 okcunoB BaO, K20, TiOz, CaO, Al.0O3, MgO, ZnO BeiOepuTe /iBa OKCHa ¢ HauboJiee
BBIPQKCHHBIMH OCHOBHBIMH CBOHCTBaMH. Y KQKUTE BAJICHTHBIC YJICKTPOHBI BRIOPAHHBIX JJIEMEHTOB.

3anaua 7. IlpuBenute coBpeMEeHHYIO (GOPMYITUPOBKY MEpUOINYECcKOro 3akoHa. OOBSCHUTE, TOYEMY B
MEePUOIUYECKON CUCTEME DJIEMEHTOB aproH, MOMEIIEHBI COOTBETCTBEHHO TIEpe]l KallueM, XOTs UMEIOT
00bIIIyI0 aTOMHYIO Maccy. Kak Ha3bIBalOTCS maphbl TAKUX JIEMEHTOB?

YcioBUS BINOJHEHUS 3TAHMS :
1. Mecto (BpeMH) BBIIIOJIHEHUS 3a/1aHUA . 3aJaH1E BBIIIOJHICTCA BO BHCAYAUTOPHOEC BpEMA

2. MakcuMaapbHOE BpeMsl BBIITOJTHCHHS 3a/IaHUs: 24ac.

3. Bel MOkeTe BOCIOJIB30BATHCS KOHCIIEKTOM , VYEOHHKOM, TIT00AIBHOU CETHIO

Kpurepun ouenku:

100%- onenka 5 (perieHo npaBUILHO 7 3a/1a4)

90% - orenka 4 (pemeHo MpaBWIIBHO 6 3a1a4)

oT 80% - orieHKa 3 (pemieHo mpaBUiIbHO 5- 3 3a1a4M)
meHee 50%- ornenka 2(MeHee 3 3a1a4).
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CamocrosiTesibHasi BHeayaIUTOPHast padora Ne 3
(6 uac.)

1. IloaroroBka cooduIeHnii Mo TeMe: (Ha BLIOOP)

1 «ITapaukoBsIil 3¢ ekt B arMochepe 3eMiti B ero BO3MOKHBIC ITOCISICTBHUS»

2. TloaroroBka mpoekTa : «PexumM 3KOHOMUU OBITOBOTO IOTPEOICHUS BOIBD)

3. «Tunbl GUIBTPYIOMUX YCTPOUCTB I OYMCTKH BO31yXa, IPUMEHSIEMBIX Ha TPOMBIITUICHHBIX
NpEANPUITHIX

YcioBus BbINOJHEHNUS 3a1aHNS ¢

1. Mecto (BpeMmsi) BBIIOTHEHUS 3a/1aHUs . 3aJaHUE BBIMOJIHAETCS BO BHEAYAUTOPHOE BpEMs

2. MakcuMabpHOE BPEM: BBIIIOJTHCHUA 3aJaHUs: 6 uac.

3. Bel MOkeTe BOCIIOIb30BaThCS KOHCIIEKTOM ,V‘IC6HI/IKOM, r100aJbHON CETBIO

IlIxa/ja oeHKH 00pa30BaTeJIbHbIX JOCTHKEHHI:
Kpurepun :

- yMeH#e chopMyITHpoBaTh 1eNb PabOTHI;

- YMEHHUE MoA00paTh HAYYHYIO JIUTEPATYPY MO TEME;
- IOJTHOTA U JIOTUYHOCTH PACKPBITUS TEMBI;

- CAMOCTOSITEIbHOCTh MBIIIICHUS;
- CTUWJIMCTUYECKAsi TPAMOTHOCTh U3JI0KECHHUS,
- KOPPEKTHOCTH BBIBOJIOB;

- IPaBUWJIBHOCTH O(hopMIIeHUS pabOTHI.

CamocrosiTesibHasi padoTa (BHeayguTopHas)Ne 4

(9 yac)
TEKCT 3AIAHUA:

|.Pemienue 3an1a4y (BbIYMCJIEHHE MAaCCOBO¥ 1014 PACTBOPEHHOI0 BelIECTBA)
3 gac.
m (pacTBopa) = m (BemiecTsa) + mj.

MaccoBsbIe J10JI1 paCTBOPEHHOTO BEIIECTBA B PACTBOPE OMPEACIISIOTCS Yepe3 OTHOIICHHE MacChI
PacTBOPEHHOTO BEIIECTBA K MAaCCE pacTBOpa:
@ =m (BemecTra) / m (pacTBopa) Uiu
@ =m (BemecTBa) / m + my

BriBenieHHbIE (POPMYIIBI TO3BOJISIOT PELIaTh pa3HOOOPA3HbIE 33JJa4l HA PaCTBOPHI: BEIUMCIICHHE
MacCOBOM J0JIM PACTBOPEHHOI'O BEIIECTBA B PACTBOPE, MAaCChl PACTBOPEHHOI'O BELIECTBA MACCHI
pacTBOPUTEIIS.

0060011251 pa3Hble BapUaHTHI PEIICHUS 33/1a4 Ha paCTBOPHI C OTPEICTICHHON MaCCOBOM JTOJICH
PacTBOPEHHOI'O BEUIECTBA B paCTBOPE M BHIYMCIIEHHE MAaCCOBOH JI0JIM 3JIEMEHTa B BELIECTBE,
OTMEYAETCS X €JUHCTBO, MATEMAaTUYECKONH OCHOBOW KOTOPOTO SIBJISIETCS] BEIYMCICHUE YAaCTH OT
LEJIOTO.

Tadomumal

A.]'Il"OpI/ITM peuieHusd 3a1a9 HA BBIYUCJICHHE MACChl BeIeCTBA € UCMMOJbB30BaHUE MAaccoBOil
A0/ PACTBOPCHHOI'0 BelIeCTBA B pacTBOpeE
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ITocnenoBaTeabHOCTh AEUCTBUI IIpuMep BBINIOIHEHUS 1EUCTBUI

1. IIpoutute TEKCT 3a7a4Hu. 1. CkoJibKO TpaMM #0/1a U cCIUpTa HYKHO
B34Th JJ1s1 npurotosiieHus 500 r 5%-Hoit
MOIHOI HACTOUKHU?

2. 3anumuTe yclnoBus U TpeboBanue 3agaun | 2. [laHo:
C TIOMOIIBIO0 OOIIETPUHATHIX 0003HaueHui. | m (pacTBopa) =500 T @
(p-B.) =5%=0,5

Haiitu: m, m; Pemenue:

3. 3anumute GopMyny TSl BEIYUCICHUS 3 w =m (BemecTBa) / m (pacTBopa), OTCIO/1a
MacCOBOM J0JIM PACTBOPEHHOIO BEILIECTBA B | m (BelIecTBa) = @ * m (pacTBopa)
pacTtBope.

4. BolurcnuTe Maccy paCTBOPEHHOTO 4. m (BewectBa) = 0,5-500r=25r.

BEIIIECTBA.

5. 3anummTe GpopMyIty sl pacyeTa Maccel | 5. m (pacTBopa) = m (BemiecTsa) + mi, OTCIO1a

pactBopa. M1 = m (pacTBopa) — m (BEIIECTBA).

6. PaccuuraiiTe Mmaccy pacTBopuTes. 6.m1=500r—25r=475r.

7. 3anummTe OTBET 3aa4H. 7. OTBeT: Macca Hoja cocTaBisdeT 25 r, Macca
cnupta — 475 1.

AHAJOTUYHO MacCOBOM J10JIe BBOJAMUTCS TAKOE MOHATHE, KaK 00beMHas JI0JI ra3000pa3HoOro
BEIIIECTBA B ra30Boi cMecu. O0BEMHAs 10J11 — OTHOIICHHE 00BEMa PaCTBOPEHHOTO BEIIECTBA K
00béMy pactBopa. Ee MoxxHO paccuutats 1o popmyse:

o=Vi/V,
rae Vi — o0beM pacTBOPEHHOTO BEIIECTBA, J1; V — 00muil 00beM pacTBopa, .
OObeMHas o711, KaKk U MaccoBas JoJisl — 3TO Oe3pa3MepHasi BeIHUrnHa, KOTOPasi BBIPayKaeTcs B
JOJISIX €IMHUIIBI U TpolleHTax. MHorna o0beMHas KOHIIEHTPAIIHsl BBIPAKAeTCsl MIJITMOHHBIX JOJISIX
(MH 1), ppm.

Tabmumna 2

AJITOPUTM pellieHusl 3a1a4 HA BbIYKMCIeHHEe 00beMHOM 101 ra3000pa3HoOro BelecTsa B
ra3soBoi cMecH

[TocnenoBarenpHOCTh ACHUCTBUI IIpumep BINOIHEHUS 1EHCTBAN
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1. IIpouTnTe TEKCT 3a7a4H.

1. CKOJBKO JTUTPOB KHCIOPOa MOXKET OBITH
MOJIY4EHO IyTeM (paKIHOHHON MeperoHKu
KHJIKOTO BO3JlyXa, €CJIM UCXOTHBIA 00beM
Bo3yxa ObuT paBeH 80 11, a, Kak H3BECTHO,
00BbEeMHas J10JIs1 KUCIIOPO/ia B BO3/IyXe paBHA
0,21?

2. 3anuImuTe YCIIOBHS U TPeOOBaHHE 3a1auu C

MOMOIIHIO OOIICTIPUHATHIX 0003HAUCHUH.

2. lano: V =80
1¢ (02) =0,21
Haiitu:

V(O2)
Pemenue:

3. 3anumute GopMyiy AJi BHIYUCICHUS
00BbEMHOM J10JIM Ta3000pa3HOT0 BEIIECTBA B
ra3zoBOH CMECH.

3.¢ =V1/V,orcrona
V(02)=V-¢ (02

4. Paccunraiite 00beM ra3000pa3Horo
BEIL[ECTBA B ra30BOM CMECH.

4.V (02)=801-0,21=16,8 1.

5. 3amuImnTe OTBET 3aa4H.

OtBeT: 00beM KHCIIOpoaa paBeH 16,8 1.

HaHHHﬁ THII 3a/1a9U TAKKC MOKHO OTHCCTH K IIPOCTBIM 3a/iladaM. HpI/I pPCUICHU N 0oJiee CI0KHBIX
3aa4 MOT'YT BO3BHUKHYTb TaKHUEC ITOHATUS, KaK «MOJIb», «KKOJINUYCCTBO BCUICCTBAY, ((MOJ'IHpHBIﬁ

o0bem» 1 apyrue. B Tabnuie 4 mokasaH anropuTM peuieHHs 3a7aqu, B KOTOPOH MPUMEHSETCS TaKoe

IIOHATHUEC KaK «KOJIMYCCTBO BCIICCTBA».

AJ'IFOpPlTM pemicHus 3aa9 HA BBIYMACJICHUE MACChI ra3006pa3n0r0 BelieCcTna €

Tabmuma 3

HCII0JIHb30BAHHEM 00bEMHOM 0!
M KOJIMYECTBA BelleCTBAa JAHHOI0 COeAMHEHUS B ra30Boii cMecH

IlocnenoBaTeILHOCTD IEUCTBUN

IIpumep BBINOIHEHUS JEHCTBUN

1. IlpoutuTte TEKCT 3a1a4H.

1. Haiinure Maccy a3zota, nony4eHHoro us3 280 i

BO3/yXa, €CIIM U3BECTHO, YTO 0OBEMHAs JOJIs
azoTa B Bo3yxe cocrasiser 0,78.

2. 3anumure ycJIOBHs U TpeOOBaHUE
3aJ]auy C MOMOIILBIO OOIIETTPUHSATHIX
0003HaUYEHHH.

2. JlaHo:
V=280n¢
(N2) =0,78
Haiiti: m(N3)
Pemenue:

3. 3anumute GopMyny ISl BEIYHCICHUS
00BEMHOI JJOJU Ta3000pa3HOTO BEIIECTBA B
ra3oBOM CMECH.

3.0=V1/V, orcrona
V(N2) =V - ¢ (N2)

4. PaccumuTaiite 00beM ra3000pa3HOro
BEILECTBA B a30BOM CMECH.

4.V (N2) =280 1-0,78 =218,4 1
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5. Banmmute Gopmyay mus pacdera maccsl | 5. m (N2) = M (N2) - v,

BEIIECTBA. rae My (N2) = 28 r/moiib.
6. 3anuiute Gopmyay i pacdyera 6.v=V (N2)/Vm,
KOJIMYECTBA BEIIECTBA. rae Vim = 22,4 1/Monb (MOJISIPHBIA 00beM).

7. Paccunraiite KosmmuecTBO razoodpasznoro | 7. v =218,4 n/ 22,4 n/monb = 9,75 Monb
BEIICCTBA.

8. PaccuuraiiTe Maccy razoo0pazHoro 8. m (N2) = 28 r/monb-9,75 monb = 273 1.

BEILIECTBA.

9. 3anuInuTe OTBET 3aJauu. 9. OTBet: macca a3ota paBHa 273 T.
TEKCT 3AJTAHUSA:

1. B 300 r Mmopckoii BojbI cofepkutes 9 T coneit. BerauciuTe MaccoBYyIO JIOJTIO COJICH B 3TOM oOpasiie
MOPCKOU BOJIBI.

2. B 240 r Bogsl pactBopmin 60 r caxapa. KakoBa maccoBas 07151 caxapa B IOJIy4€HHOM pacTBoOpe?

3. B 1 n pactBopa cepruoii kuciotsl coumepxkurcs 228 r H2SOs. Paccumraiite mMaccoByro oo
pPacTBOPEHHOTO BEIIECTBA, YYUTHIBAS, YTO TNIOTHOCTH pacTBopa paBHa 1,14 r/mi.

4. KakoBa MmaccoBasi JIoJisi caxapa B pacTBope, monydeHHoM npu ymapuBanuu 100 r 20 %-nHoro
pactBopa 1o 80 r?

5. K 100 r 30 %-noro pactBopa caxapa nob6aBunu 10 r caxapa. KakoBa maccoBas mois caxapa B
MOJIyY€HHOM pacTBope?

6. B menunune yacto mpumensercs Qusuonorndeckuit pacteop — 0,9 %-ublit pacTBOp XJjopuaa
Hatpus. Kakas macca conu Boautcst B opranu3m npu BiauBanuu 500 r takoro pactsopa?

7. CKOJIBKO I'paMMOB COJM M MUJUIMJIUTPOB BOJABI HYXHO B35iTh, 4TOObI MpUrotoButh 250 r 20 %-
pactBopa 3Toi conu?

8. Cmemamu 200 T 40 % u 100 r 30 % pacTBOpa a30THON KUCTOTHL. OmpeneanuTe MacCOBYIO JOJIIO
KHCJIOTHI B IIOJIyYEHHOM PacTBOPE.

9. Kakyro maccy docdata kamust ¥ BoJbI HAI0 B3STh JUIsl IPUTOTOBJICHHS PAaCTBOPA C MACCOBOM Jloye
K3PO4 8% maccoit 250 r?

10. Kakyto Maccy coiu ¥ BOJIbI HaJIO B3SITh JIJIsl MPUTOTOBJICHUS paCTBOpPA C MAacCOBOM JoMelt cynbdara
Hatpus 0,12 maccoit 40 kr?

Kputepun onenku:

bonee 90%- ouenka 5 (pemeHo nmpaBuiabHO 9-10 3a1ayu)
ot 89-70 %- onenka 4 (permreHo npaBwIbHO7-9 3a1a4)
oT 69-50% - onenka 3 (pemieHo npaBMwIIbHO 5-6 3a/1a4)
menee 50%- orieHka 2(MeHee 5 3a7a4).

I1. lToaroroBka cood1eHUs1 MO TeMe : (HA BHIOOP)

6uac.
TEKCT 3AJAHUS:
«Mcnonp30BaHKE JIEKTPOJIUTOB B TEXHUKE)

YciaoBus BLINOJHEHUS 3AIAHNS :
1. Mecto (BpCM}I) BBIIIOJIHCHUS 3a/1aHUA . 3aJaHNE BBIIIOJIHICTCSA BO BHCAYAUTOPHOC BpEM

2. MakcumainbHOe BPEM: BbIIIOJIHCHUA 3aJaHU 6 uac

3. Bel MOkeTe BOCIOIB30BATHCS KOHCIIEKTOM , VYEOHHKOM, TIT00AIEHON CETHIO
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IlIxaja oleHKH 00pa30BaTeJbHbIX JOCTHKEHHIA:
Kpurepuu :

- yMeH#e chopMyIHpoBaTh 1eNb PabOTHI;

- YMEHHE MMOA00paTh HAYYHYIO TUTEPATYPY M0 TEME;

- MIOJTHOTA U JIOTUYHOCTH PACKPBITUS TEMBI;
- CAMOCTOSITEIbHOCTh MBIIICHUS;

- CTUWIMCTUYECKAsi TPAMOTHOCTh U3JI0KECHHUS,
- KOPPEKTHOCTh BBIBOJIOB;

- IPaBUWJIBHOCTH OpopMIIeHUS PAOOTHI.

CamocrosiTesibHasi padoTa (BHeayauTopHasi)Ne 5

(10 gac.)
TEKCT 3AJTAHUA:

Pernenne 3amau (6 yac.)

|.Pemienue 3apau (2 gac.)

Tun 3agaun: BeraucieHne Macchl Wik 00bEMa IPOAYKTa, TI0 U3BECTHON Macce CXOHOTO BEIECTBa,
COJICPIKAIICrO MPUMECH.

IIpumep pemrenus 3agaq:

Kakoii 006éM okcuna cepsol (IV) obpasyercs npu odxure nupura maccoit 30r, KOTOPBIH Kpome
cyneuna xene3a FeS2 conepxur 20% (o macce) mpumeceit?

AJITOPUTM pelIeHHus :
1. 3anucatp kpatkoe ycioBue. COCTaBUTh ypaBHEHUE PEaKLUK U ONPEJENIUTh 10 HEMY KOJIMYEeCTBa
MHTEPECYIOIINX BEIIECTB.

JlaHo: Pemenue:

m (muputa) =30 T

o (mpumec) =20% 4 FeS2 + 11 02 =2 Fe203 + 8 SO2
4monb 8mob

V(SO2) - ?

2. OnpenenuTbh Maccy YUCTOrO BELIECTBA!

m (FeS2) = m(nmupura) - m (mpumeceii)

m (mpumeceit) = m(tmpura) * o(npumec) / 100%

m (mpumeceit) = (30r « 20%) / 100% = 61

3. 1o n3BecTHOM Macce HalWTH KOJIMYECTBO BEIIECTBA:
v=m/M  M(FeS2) =56 +32-2 =120r/monb
v(FeS2) =24r/ 120r/monb = 0,2m0116

3. I1o cOOTHOIIEHNIO B YPaBHEHUH PEAKIIUM ONIPEIEIUTH KOJIMYECTBO BTOPOIO
BEIIECTBA:

4 FeS2 ----------- 8 SO2

4MoI1p ------------ 8MOJIBb

0,2mo11B ---=------ 0,4mo01B

4, Haiitu 066EM ra3000pa3HOTo BEMIECTRA:

V=veVm; Vm = 22.4 n1/mMm0ab
V(SO2) = 0,4mo0m5 * 22.4 n/monb = 8,961
OtBer: V(SO2) = 8,961

TEKCT 3AJIAHUA:
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3amaun JyIsi BHEAYIUTOPHOM CaMOCTOSITEILHON paboThI

1. Omnpenenutsh 00bEM BOAOPO/IA, BHIACIUBIIETOCS MPU JCHCTBUH COJITHON KUCIOTHI Ha 40T
TEXHUYECKOT0 AJIIOMUHMUS, coJieprKaiero 5% mnpumecei.

2. OmnpenenuTh Maccy OKCHJIa KaJbIus, MOTYYCHHOTO Tipu pa3noxeHnu 300 U3BECTHSIKA,
coaepxariero 15% npumecei.

3. Kakoii 00beM ra3a BbIIEIUTCS NP JSHCTBUN KOHIEHTPUPOBAHHOMN CEpHOI KHCIOTHI Ha
oOpa3ser] TeXHHYECKOro cBUHITAa Maccoit 60T, coaepxkamuii 7% npumeceii?

4. Ompenenute Maccy okcuaa dhocdopa (V), moxydeHHoro rpu cxxuranuu 16 T pocdopa,
coaepxartiero 14% npumecei.

Kpurepum ouenku:

100%- ouenka 5 (perieHo mpaBUILHO 4 3a/1a4n +cxema)

90% - onenka 4 (pemieHo MPaBWIBHO -333/1a4K+ cXeMa)

oT 80% - orieHka 3 (pelieHo npaBuibHO 2 33/1a4u + cXeMa)

meHee 50%- ornenka 2 (MeHee 2 3a7a4 , TOMYyIICHBI OITUOKH B CXEMe).

Il .Pemenne 3a1a4 u ynpaxknenuii (2 gac.)

TEKCT 3ATAHUA:

1.Onpenennte creneHb OKUCIEHUS 3JIeMEHTOB B cienyromux coeauHenusax: KCIO3, HCIOg,
Ca(HCO:s)2 , H2, (NH4)2Cr207, KNO3z, H2SO3, H2S, FeSO4, CaSiO3z, KMnOa.

2. PaccTaBbTe CTENEHU OKUCIIEHUS BCEX 3JIEMEHTOB B (DOPMYJIax BEIIECTB, yUYAaCTBYIOIIUX B
CIIEYIOIIEH XMMUYECKON PEaKIINH:

Hg + S = HgS
NaNO3 = NaNO2 + 02

3.MeTo0M 371€KTpOHHOTrO0 OanaHca noadepuTe KO3PPUIMEHTH! B CXeMax
OKHUCJIHUTCIIBHO- BOCCTaAaHOBHUTECIIbHBIX peaKuMﬁ H YKQXKXUTC MPOLUECC OKUCIICHUS
¥ BOCCTAHOBJICHHS:

K2Cr207 + HCI = CI2 + KCI + CrCI3 + H20

Ago + HNO3 (kon1r.) = AGNO3 + NO2 + H20
H202 + KMnO4 + HySO4 = Oy + K2SO4 + MNSO4 + H2O

Cu + HNOs (pass.) = CU(NO3)2 + NO+ H20

H,O, + HI = 1, + H,O

4.Yxaxure cyMmy K03 UIIMEHTOB B YPaBHEHUH, OMKCHIBAIOIIEM PEAKIIUI0 OOMEeHa:
a)SO2+H20-~H2S03;

6)2KCI03=2KCI+302;

B)2NaOH+MgS04=Mg(OH)2+2NaClj;

r)Zn+CuS04=2ZnS04+Cu

1)3;

2)6;

3)7;



4)4;
1.Kak u3meHseTcsi CKOpoCcTh XUMUYECKOW peaKIu, €Clv NMpU yBeJIrndeHn Temreparypsl Ha 30 °C
KOHCTaHTa CKOPOCTH 3T0i peakuuu Bo3pacTéT B 100 pa3? OTBeT NOATBEPIAUTH pacuéTaMu.
1) yBenmuuBaetcs B 100 pa3
2) HEe U3MEHsEeTCA
3) yBenuuuBaetcs B 800 pa3
4) yBenuuuBaercs B 27 pa3

Kakum crmoco60oM MOXKHO yBEIMYUTH BBIXO]] BOJISIHOTO TIapa JJIs PeaKIuu
CO2(r)+H2(r)«>CO(r)+H20(1)-Q?

1) YBenuuuth naBieHue

2) yMEHBIIUTH JaBIICHUE

3) yBEIMYUTH KOHIIEHTPALIMIO BOJOPOAA

4) yMEHBIIUTH KOHIEHTPAIUIO YTIIEKUCIIOTO ra3a

Il 3aganue

l. Temneparypusiii ko3 ¢dumeHT ckopocTH peakuuu paBeH 2. Ha ckombko rpamycoB
HE00XO0IMMO MOBBICHTH TEMIIEPATYPY, YTOOBI CKOPOCTH JAHHOM peaKkIuy yBeIHImiIach B 16 pas?
1)4 2)40 3)256 4)2562

OTBeT noATBEPIUTD PACYETAMH.

Il. Ipu kakoil KoHIEHTpamuu (MOIb/MIM°) BOJOpOAAa M HOJA CKOPOCTh IIPSAMON XMMHYECKOI
peakuuu
Ha(r)+12(r)<>2HI(r)
YucneHHO He paBHA KOHCTAHTE CKOPOCTHU?
1)0,2us5 2)02ul 3)25u04 4)lul
OTtBeT noATBEpIUTD PACYETAMH.

1. KoHcranTa paBHOBECHS peakuu

4HCI(1)+02(r)«>2H20(1)+2Cl2(T)
npu HekoTopod Ttemmeparype paBHa 0,3. Kak MOXHO H3MEHHUTh UHUCIEHHOE 3HAY€HHE ATOU
KOHCTaHTHI?
1) U3MeHNTh UCXOAHYIO0 KOHIEHTPALIUIO KUCIOPO1a
2) UI3MEHUTh PAaBHOBECHYIO KOHIIEHTPAIMIO XJIOpa
3) U3MEHUTH PaBHOBECHYIO KOHIIEHTPAIMIO HCXO/IHBIX BELIECTB
4) u3MEeHUTH TeMIIepaTypy

N
w
N
(@) ]

3amanue 1
OtBeT 1 3 2

N
N

Kpurepun onenkn:

Bonee 86%- onenka 5
ot 62-85 %- onenka 4
ot 40-61% - orenka 3
meHee 40%- onenka 2

Pemenue 3apau nmo teme «Metauibl»; «HemeTramibl» (2 yac.)
TEKCT 3AJAHUSI:

Bapuanr I.
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1. BeruncnuTe Maccy OKCH1a MEAH MTOJIYYEHHOTO TIpY OKUCIIEHNN 6,4 T Menu.
2. CKoJIbKO OKCHIa cepedpa HeoOX0AMMO MPOKAIUTh, 4TO0BI MOIy4unTh 10,8 T cepedpa.

3. Kakas macca ruapoxcuna sxenesa (III) Bemmazner B ocaznok, eciim Ha pacTBop, coaepxkamuii 16,25 r
xynopuaa xxenesa (II1) moxelicTBoBaTh pacCTBOPOM THIPOKCHIA HATPHUS.

4. Beruncaute, 10CTaTOYHO JIU 6,4 T KHCIOPO/a )i MOJIHOTo o0xura 9,6 r cynbduaa muHKa.

5. Ilpu o6xwure n3BectHsika CaCO3 ObLI0 MOMTydeHo 5,6 T okcuaa Kaiabiusa. Kakoit 00bEM yriekucaoro
rasa (H.y.) Ipu 3ToM obpa3zoBaucs?

6. Kakoit 00b&M xstopa motpedyeTcs /Ui HOTHOTO CKUTaHus 5,6 T xenesa?

7. 10,6 T coasl pacTBOpWIM B CONSAHOM Kucimore. Kakoil 00bEM yriekuciaoro rasa Mpu 3TOM
BBIAEITIIICS ?

8. CKOJIbKO KUCIOpOAa MOTpedyeTcs Al COKUraHus 3 T JTUTHS?

9. LIuHK pacTBOPUIIM B COJISTHOM KHCIIOTE, U 00BEM BbIIEIHUBIIErOCs ra3a coctaBui 2,24 i (H.y.). Kakas
Macca [UHKa Obla pacTBopeHa?

10. Ha BoccranoBnenue meau u3 okcuaa menu (I1) 6suto uzpacxomoano 5,6 1 Bomopona. CKOIBKO
rpaMMOB MEJIU TIOTY4rIn?

Bapuanr 1.

1. U3 280 r okcuaa kanbuus noydrsid 358 T TMAPOKCHAA KanblUs. Beluncinre MaccoByr 0O
BBIXO0/Ia THAPOKCU/IA KATIbIIUS.

2. PaccuuraiiTe, Kakas mMacca MeIu MHOTpeOyeTcsl Uis peakiuu ¢ H30BITKOM KOHLIEHTPUPOBAHHOMN
a30THOM KHCHOTHI Juis monyueHust 4 1 (H.y.) okcuzaa azota (IV), ecnum oObeMHas 101 BbIXoJa
cocrasiseT 96%.

3. Kakyro Maccy okcujia KajabIusi MOYKHO MOJIYYUTh [IPU TepMUUECKOM pasznoxkeHnu 600 r nu3BecTHsIKa,
conepsxkauiero 10% npumeceit?

4. Paccunraiite maccy okcuaa Oapus, oOpasyromierocs npu paznoxennn 80 r kapObonarta Oapws,
coaepxariero 3% npumecei.

5. Ilpm neicTBUH KOHLIEHTPUPOBAHHOM CEPHON KUCIIOThHI HA KPUCTAIUIMYECKUN XJIOPU HATPHUSI MacCOU
5,85 1 ObII0 MONTY4YeHo 2 1 XJI0poBoaopoaa. Onpenennure MacCoBYIO IO BBIX0JIa POAYKTA peaKkIu

B (%) OT TeopeTHyeCcKr BO3MOKHOTO.

6. [Ipu B3aumopeiicTBuu nuHKa ¢ 9,8 T cepHoil KuCIOTH ObUTIO Mody4yeHO 14 T cynbdaTa HHUHKA.
Omnpeznenute MaccoBYIO JOJIO BBIXOA MPOAYKTa peakiuu B (%) OT TEOPETUUECKH BO3MOXKHOTO.

7. Ilpu B3aumoneicTBUU 23 T HaTpHs ¢ BOJOW ObUIO momydeHo 8,96 1 Bomopoaa (H.y.). Haiimute
00BEMHYIO JIOJII0 BBIXOJIa MMPOIYKTa PEAKIIUH.
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8. Ilecok Maccoif 2 KI CIUIaBWJIM C M30BITKOM THIAPOKCHJA Kallus, MOJyYUB B pPe3yibTaTe CUIMKAT
kanug maccoi 3,82 kr. Onpenenute BBIXOJ NMPOAYKTA peakuuu B % OT TEOPETUYECKH BO3MOKHOTO,
ecyu MaccoBast 1o SiO2 B ecke 90%.

9. 315 r a30THOM KHUCJIOTHI IIOJHOCTBIO IPOPEArupoOBaAIO ¢ TUIPOKCHJIOM Kablus. Beruncnure maccy
IOJYYEeHHOT0 HMTpaTa KajblMsl, €ClIM Jojs ero Belxojga coctaBiseT 80% OT TeopeTHuecKu
BO3MOJKHOTO.

10. Kakast macca xnopuna xenesa (III) Oyaer momydena npu CKHraHuu 5,6 T xKele3a B XJOpe, €Clu
noTepu ero coctasisiroT 10%?

Pentenue 3anau mo teme «Hemetayuisy

1. Ha ruapokcun HaTpus, B3SATBIH B HEOOXOIMMOM KOJIMYECTBE, MOACHCTBOBAIM PacTBOPOM,
cojepkaiuM 252 T a30THOM KMCIOTHI. Bhlunciinte Maccy IMOJIy4EHHOH COJIM, €CIM NPaKTHUYECKUN
BbIXOJI cocTaBisieT 90% OT TEOPETUUYECKOTO.

2. IIpu narpeBanuu Hutputa ammonus NH4NO; oOpasyroresa a3ot u Boaa. Beruncnute o6bem azora
(H.y.), KOTOPBI MOKHO MOJYYUTh MPH Pa3NOKEHUH 6,4 T HUTPUTA aMMOHHUS, €CIIHM OObEMHAs JIOJIS
BBIXOJIa a30Ta cocTaBiIAeT 89%.

3. Ilpu paznoxenuu 107 r xmopuaa ammonust moiaydeHo 38 1 ammuaka (H.y.). Berancnure o0beMHyI0
JIOJIIO BBIXOJ]a aMMHUaKa.

4. Bpluucnure Maccy a30THOW KHCIIOTHI, KOTOPYIO MOYKHO MOIY4YuTh U3 20,2 T HUTpaTa Kanus Ipu ero
B3aUMOJICHICTBUM C KOHLEHTPUPOBAHHOM CEPHOM KMCIOTOM, €CIM MaccoBas A0S BbIXOJA KUCIIOTHI
cocrasisieT 98%.

5. PaccuuTaiite Maccy ¢ocopHOI KHCIOTHI, KOTOPYIO MOKHO monyduTh u3 80 r ¢ochaTta Kambus
IPU €ro B3aUMOJACHCTBUY C KOHIIEHTPHUPOBAHHOM CEpHON KUCIOTOW. MaccoBas 01 BEIXO/Ia KUCIIOTHI
cocrasisieT 96%.

6. U3 50 r a3ora, copepxariero 5% npumeceit. [lomyunnu 8 r ammuaka. Paccunraiite MacCoByro 1010
BBIXO/Ia aMMHAKa.

7. Beruncanre 00beM YIIIEKUCIIOrO ra3a U Maccy *OKEHOW M3BECTH, KOTOpBIE MOJIydaTcsl IpU 00XKure
500 kr u3BecTHsKa, coaepkaiero 8% mnpumecei.

8. Ilpu cropanuu 187,5 r yrus obpazoBaniock 336 1 okcuma yriepoaa (IV). Berancnure maccoByro
JIOJTEO yTJIepo/ia B yIiie.

9. Kakas mMacca kpeMHHUs OJKHA 00pa3oBaThCs MPH BOCCTAHOBJIECHUU yriieM 60 T okcuaa KpeMHUS
(IV), conepxarero 5% npumeceii?

10. TIpu npokanuBanuu cmecu xyopata kamust KClOs u xnopuaa kamust KCl maccoii 50 r Beimenuics
ra3 oobemoM 6,72 5 (HopMmanbHBIe YcioBHs). OmpenenuTe MacCcOBYIO JONIO XJIOpHAA Kalus B
HCXOJHOU CMECH COJIEH.

Kpurepun ouenku:

Bonee 90%- onenka 5 (permeno npaBuibHO 9-10 3a1a4)
ot 89-70 %- onenka 4 (permreHo nMpaBwIbHO7-9 3a1a4)
oT 69-50% - onenka 3 (pemieHo npaBMWIbHO 5-6 3a/1a4)
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menee 50%- oreHka 2(MeHee 5 3a7a4).

I1. 1. Padora ¢ Tadaumamu 2 4ac.
2. Padora co cxemamu 24ac.

Bapuanr I.
1. 3anummmTe onpeseneHust KUCIOT U OCHOBaHUM.
2. IlpuBenennbie (OpMyYJIIbl BEIIECTB PACIIPEACIUTE IO Kaccam:

OKcuapl OcHOBaHUA KuciaoTtel Conu

HNOs3, CO2, KOH, P20s, NaNOs, CaSO4, MgO, FeClz, Cu(OH)2, SO., HCIO4, BaO, Fe20s3,
LiOH, H2SiO3, Ca(OH)2, KsPO4, NaOH, Sr(OH)a.

3. Ilpu momomw MEpUOAUYECKON CHCTEMBI COCTaBbTe (POPMYJIBI OKCHIOB CIICAYIOIIHUX AJICMEHTOB:
AMIOMHUHMUS, YTIEPOa, CEPbI, MBIIIbsIKA, [IMHKA, XKene3a (II). Ykaxure ux xapakrep.

4. lns snemenToB: Na, Al, Si — coctaBbTe (pOpMYIIBI BHICIIUX OKCUAOB U TUAPOKCUAOB. Pacmonoxure
TUAPOKCHUIBI TIO YCUTICHUIO KUCIOTHBIX CBOMCTB.

5. Cpean mepedrclICeHHBIX OKCHUIIOB YKaKUTe OCHOBHBIE W kucioTHbeie: CaO, SOz, P20s, CuO, FeO,
Si02, Mn207, BaO, 3anonauTe Tabiumiy:

OCHOBHBIE OKCHIbI Kucnaorasie OKCHIbI

6. Cpenu mepeurcleHHbIX OCHOBAaHUM YyKaXUTE INEJI0OYd W HepacTBOpuMble ocHoBaHus: NaOH,
Cu(OH)2, Fe(OH)3, Ca(OH)2, Ba(OH)2, KOH, A1(OH)s.
[lenoun:
HepactBopuMbie OCHOBaHMS:

7. OCYILECTBUTE CIIEAYIONINE XMMUUECKUE MTPEBPAIICHUSL:
a) FeCl, — Fe(OH)2 — FeSOs — Fe — FeCly
6) P — P205 — H3POs — Na3sPOs — Ca3(POs)2

8. Hammmnre ypaBHEHHS BO3MOXHBIX PEaKIMii MEKAY BEIIECTBAMHU: OKCHJ Kanusi, okcun (ocdopa
(V), ruapokcua 6apusi, cepHasi KUcoTa, ioaus kanus, HutpaT ceuana(ll).

Bapuanr I1.
1. 3anuuuTe onpeneneHnus OKCUI0B U COJIEN.

2. PaCHpeI(eHI/ITe 110 KJIacCaM HeOpFaHI/IquKI/IX BCIICCTB CHCI[yIOH_H/Ie COCAMHCHUS U HA30OBUTEC UX:
Zn(NO3)2, HgCl,, HCI, NaOH, FeCls, Cl>07, HBr, BaO, Cu(OH)2, MgCl,, KCI, Ca(NO3)2, KOH,
Zn(OH)z, P203, H3PO4, CuO, SO2, Na2CO3z, H2SOa.
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Oxcuabl OcHoBaHUSI KucnoTsr Comun

3. Ilpu mnomomM mNEPUOAMYECKONH CHCTEMbl COCTaBbT€ (OPMYINBI THUAPOKCUIOB CIEIYIOIINX
3JIEMEHTOB: AIIOMHUHMUS, YTIEPOaa, CEPhI, MBIIIbsIKa, IIMHKA, Xkene3a (II). Ykaxure ux xapaxrep.

4. lnsa anementoB: Mg, Al, S — coctaBbTe (hOpMYITBI BBICIIUX OKCHJIOB U THIPOKCUIOB. Pacmomoxure
TUAPOKCHU/IBI IO YCUJICHUIO KUCJIOTHBIX CBOMCTB.

5. Beibepute U3 cnucka, 0JHOOCHOBHBIE, IBYXOCHOBHBIE M TpeXOCHOBHbIE KHCIOTh: H2SO4, H3POy,
HC1, H.COg, HI, HNOs3, H2S, HC104, 3anionauTe TabNHIy:

OI[HOOCHOBHBIG KHCJIOTBI Z[BYXOCHOBHBIG KHCJIOTBI TpCXOCHOBHHe KHCJIOTBI

6. BemmmmmTe U3 cnucka Tobko (opMyibl coiied u maiite uMm HaszBanus: MgCOsz, CaO, Mg(OH)y,
FeSO4, KC1, CuO, HF, Na»SiO3, A1(OH)s, Baz(PO4)2, HPO3, Zn(OH)2, Zn (NO3)2, H2SO3, Na>SO3,
K20, KBr, 3anonnuB tabnuiy:

dopmyiia conu HaszBanue

Kpurtepun onieHkn caMocTosiTe1bHOI PadoThI:

CoOroieHue aaropuTMa BbINOJIHEHUS paboThI;

To4HOCTH M PAaBMIIBHOCTH TIOCTPOCHUS X0/1a paOOTHI;

3HaHue (popMyJ1 BEIIECTB U ONpPeIeTIeHU OCHOBHBIX KJIACCOB HEOPTaHUUECKUX BEIIECTB;
[IpaBHIIBHOCTH 3aNIOJTHEHUS TaOJIHIL C OTIPEAETICHUSIMHU KI1aCCOB HEOPTaHUYECKUX COEANHEHUN;
[IpaBUIBHOCTD HANIMCAHUSA XUMUYECKUX PEAKLIUN.

Onenka «5» ecnu coOJ0/IeHbl Bce KpUTEpUn

OneHka «4» KpUTEpHH BCe COOIIOJICHBI, HO OTBET COJEPKUT He rpyOble omuOKH, nin 1-2 ommoku B
TOYHOCTH OTpEICIICHUN WU HaUcaHuu GopMy.

OneHka «3» KpUTepHH COOIO/IEHBI HE B ITOJTHOM 00bEME, OTBET COJIEPKUT HE TPYyObIe OINOKU
OreHka «2» KpUTEpUU HE COOJIOICHBI.

CamocrosiTesibHasi padoTa (BHeayauTopHasi)Ne 6

(8 uac.)
TEKCT 3AJTAHUSA:

1.CnaoBapnas pa6ora (padota ¢ TepmuHamMu). BolyunTh ocHOBHBIE npouecchl. (2 yac.)
2.3anoHenne Tadauubl (2 yac.)

Tepmun Pacmmdposka

I'mpoparanus [Ipouecc npucoeMHEHUS BOIbI
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Jerunparanus

[Ipouecc oTmienieHus BOAbI

['unpupoBanue [Ipouecc npucoenuHeHus: BOAOpoOAa
JerunpupoBanue [Ipouecc oTmienieHus: BOI0poaa
["anorenupoBanue [Ipouecc npucoennHeHUs TaJOTeHOB
JeranorenupoBaHue [Ipouecc oTiIenyIeHus rajJoreHoB

I'upporanorennpoBanue

[Ipouecc npucoeIMHEHUS THAPOTAIIONEHOB

JeruaporanoreHupoBaHue

IIpouecc oTHIeIUIEHNS THAPOTaIOr€HOB

[Tuponus [Tpouecc pacuieryieHus y/B Mo JeHCTBUEM
temnepatypsi Boime 1000° ¢, 6e3 noctyna
BO3]1yXa.

Kpexunr [Tpomiecc pacieruieHus y/B 1O ICHCTBHEM

temmnepatyps 10 1000%

3amanusa : 3amoNHUTH TAOJMIly, COCTaBHTH TAOJMIy AaHTOHMMOB IO TPEAJIOKEHHBIM B TaOIUIE

TCPpMHUHAM.

3.Pemienue ynpaxuenui (4 gac.)

1.Hammummre ctpykrypHbie popmynst 3-4 m3omepoB coctaBa CsHio.

2.YT0 03HAYAIOT MOHATHS: TUII PEaKI1H, Ha3BaHUE nporecca?
3.Hanummure nonuyoo cTpykTypHyto popmyny aumerunooro 3¢upa CHs-O - CH3
[Toxaxkute pacrpenesieHue B Hell 3J1eKTPOHHOM IIOTHOCTH.

4.B xakux peaKknuAax (HpI/ICOCJ_'[I/IHeHI/Ie, 3aMCIIICHHUC, I/I3OMepI/I3aI_II/I}I) MOJIApHAsA MacCa BEIICCTBA

a) YBEIIMYUBAETCS 0) YMEHBIIACTCS B) HE U3MEHSETCS

5.YTo 03HAyalOT MOHATHUSA: TUI PEeaKIIUK; Ha3BaHUE Ipolecca?

IIpuBenuTe npumepsl

Kputepun onenkn:

Bonee 86%- onenka 5
ot 62-85 %- onenka 4
ot 40-61% - orenka 3
meHee 40%- onenka 2

CamocrosiTeibHAsE BHeayAuTOpHasi padora Ne 7

(6uac.)

TEKCT 3AJTIAHUS:

3aganue 1

Bapuanr 1

Bapuanr 2
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B cmech meTanona u mpornanosa maccoit 25,5 1 |B cMech sTanona u 6yranona-1 maccoit 21,3 1
MTOMECTUIIN U30BITOK HATPHS, IPU 3TOM MOMECTUIIN H30BITOK HATPHS, IPU 3TOM
BBIZICITHIICS BOJIOPO/ (H.y) 00BEMOM 5,625 1. BBIZICIIUIICS BOJOpOA (H.y) 00bEMOM 6,72 1.
KaxoB cocTaB HCXO/IHON cMecH CIUPTOB? KakoB cocTaB HCXO/IHOI cMecH CIUPTOB?

OO0pa3sen peulenns 3a1aHus

B cMmech 3TaHOoNa B TponaHosia Maccoit 16,6 T moMecTuii U30BITOK HATPUS, IIPH STOM BBIJICITUIICS
BOI0po/1 (H.y) 00BEMOM 3,36 11. KakoB cocTaB UCXOTHON CMECH CITUPTOB?

AJITOPUTM pelIeHust
daHo:
m (cmecu) = 16,6 .
V (H2)=3,361
HaijiTu: coctaB HCXOIHON CMECH.
Pemenne

O0603HayuM Maccy 3TaHoJja X T, Tor/a Macca nponanoia (16,6 — x) r.
1. O6veM BoA0pO/Ia, BHICIUBIIUIACS IPHU ICUCTBUN HATPUsI HA STAHOI,

2C2HsOH + 2Na = 2C2HsONa + Hz
Mr (C2HsOH) =24 + 6 +16 =46 a.e.m.
M(C2HsOH) = 46 r/monb

46 r. cnupta obpazyercs 22,4 1. H-U3 2 »
W3 x r ciupta obpazyercs a 1 Hz

_22,4.x
2-4h0

2. O6veM BOAOPOAA, BBIACIUBIIMICS PU IEHCTBUM HATPHUS HAa IPOMAHOI,
2C3H7OH + 2Na = 2C3H70ONa + H2
Mr (C3H7OH) =36 + 8 +16 = 60 a.e.m.
M(C2HsOH) = 60 r/monn
60 r. nponanosa BeAenuThes 22,4 H-13 2 2

U3 (16,6 - x) r. nponanosa Beienutcs b i H



(16,6 —x-22,4
260

b

3. 3nHas, uro oOumuii 00beM a + b = 3,36 .1, cocTaBiIsieM ypaBHEHHE C OJHUM HEU3BECTHBIM:

22,4-x . (16,6 — x)-22,4
- 46 2-60

= 3,36

(38

Orcrona x = 4,6 r. Takum obpazom, B cmecu HaxoauTcs 4,6 T atanona (CoHsOH) u 16,6 —4,6 =121

npomanoina (C3H7OH).

Oteert: B cmecu HaxoauTcs 4,6 T 3TaHona u 12 r nmpomnaxoia.

3aganue 2

Bapuanr 1

Bapuanr 2

Hanwucate ypaBHeHUE peakiii,
MIOITBEP K IAOIIUE XUMUYECKHE CBONCTBA
YKCYCHOM KHCJIOTBI

Hanucatn YpaBHCHUC PpCAKIIUHU,
MOATBCPKAAIOIUEC XUMHUYCCKUC CBOICTB
HpOHHOHOBOﬁ KHCJIOTHI.

AJITOPUTM pemeHunst

I[J'IH BBIINIOJIHCHH A 3aa41 HCO6XOI[I/IMO BOCITIOJIB30BAaTbCA TCOPECTUYCCKHUM MATCPUAIIOM 110 TEMC
MMPAKTUYCCKOI'O 3aHATHA.

3aganue 3

Hanummre ypaBHeHUs peakLui, IPH MOMOIIU KOTOPBIX MOXHO OCYLIECTBUTH CJIEAYIOILUE
[IPEBPALCHMUS:

Bapuanr 1 Bapuanr 2

CaCy —» CoHy —» CoHs —CoHg — CoHsCI

—C,Hs0H C2H, — CHsCOH—> CHsCOOH—> CO2

2 Hanwumiure ypaBHEHUs PEaKIMii, IPU MOMOIIN KOTOPBIX MOYKHO OCYILIECTBUTD CIICTYIOIIHIE
npespaienus: CHs— C2Hg — C2HsCl — C2HsOH — CH3COH — CH3COOH— CH.CICOOH

!
C2H4 — C2HsBr

JaiiTe Ha3BaHUS NPOJYKTAM PEAKIIHH MO MEXIYHAPOIHOW HOMEHKJIIATypeE.

3agauya 1. Onpenenute MOJEKYISPHYIO (POPMYITy OPraHHYECKOTO COCTUHEHHSI, €CIIM MaccoBasi JTOJIs
yriaepoaa B HeM paBHa 37,5%, kucnopona — 50%, Bomopoga — 12,5%. OTHOcUTENbHAS MIOTHOCTD
JAHHOTO COEIMHEHUS TI0 BOJAOPOIY paBHa 16.

Oo0pasen pelieHus 3aJaHus
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Borarcnum MOJISIPHYIO MacCy UCXOTHOTO BEIeCTBA
M (B-Ba) =M (H2) - DH2 = 16 - 2 r/mounb = 32 r/mMOmnb

1) C«H,O; — dopmyrna BemecTBa
X:y:z =n(C):n(H):n(O)

2) Ilyctb macca ucxognoro Bemiectsa 100 T, Torma:
m(C)=375r mH)=12,5r m(O)=50r
3) Beruncinum KOJIMYECTBO BEIIECTBA KaXI0TO dIEMEHTa
n(C)=37,5/12= 3,125 moinb
n(H)=12,5/1=12,5 momb
n(0)=50/16=3,125 mob
4) PaccurTaeM COOTHOILIEHUE aTOMOB B MOJIEKYJIE BEIIECTBA
x:y:z=n(C):n(H):nO)=3,125:125: 3,125
[TpuBeneM 3HaYEHUS K LEJIBIM YHCIIAM
Xx:y:z=1:4:1
Taxum o6pazom, popmyna uckomoro Beniectsa — CH4O mmu CH3OH (meTanou)
5) IIpoBepuM UCTHHHOCTH (HOPMYJIBI
M (CH30H) = 12 + 4 + 16 = 32 r/monb — hopmyna BepHa
Oteer: CH30H (MeTano.1)

TEKCT 3AJTAHUA:

No 1. BriBeaute ¢dopmyny BemiecTBa, coaepxaiiero 82,75% yrnepoma u 17,25% Bomopona.
OTtHocuTeIbHAS TIIOTHOCTH IMAPOB 3TOTO BEIIECTBA MO BO3YXY paBHa 2.

Ne 2. Omnpenenurte mnpocTeiiyro XUMHUYECKYIO (OPMYITY KHCIOPOJCOAEPKAIEro OpraHMYeCcKOro
BELIECTBA 110 JaHHBIM aHaIM3a: MaccoBas nouss yriepona 54,55%, somopona 9,09%. UYro 310 3a Be-
1eCTBO?

Ne 3. Onpenenure MonekymsipHyr0 (OpMYIy YIJIEBOJOPOA, €CIM MaccoBasi JIONiA Yriepojaa B HEM
paBHa 85,7%, a Bomopoga — 14,3%. OTHOcuTeNbHAs TUIOTHOCTH 3TOTO BEIIECTBA MO a30Ty paBHA
IIPUMEPHO 2.

Ne 4. Omnpenenute MONEKYISIpHYIO (OPMYIY BEIIECTBA, €CIU €ro IMJIOTHOCTh MPU HOPMAaIbHBIX
ycnoBuax paBHa 1,4285 r1/m, maccoBas nons yriepoaa coctasimser 0,375, Bomopoma — 0,125,
kuciopoaa - 0,5.

3agaya Ne 3. Cmech MeTaHOJIa ¥ 3TaHOJIa OKUCIIWIIM [IEpMaHraHaTOM Kaius. Belenusimmiics ra3
NPOMYCTUIIN Yepe3 N30BITOK 0apUTOBOM BOJBI, IPH 3TOM 0OpazoBaioch 1,97 r ocagka. Takoe xe
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KOJIMYECTBO UCXOAHOM CMECH COXKTJIIU U, TIPH MPOMyCKaHUU 00pa30BaBIIETOCS Ta3a Yepe3 N30bITOK
OapuToBOi BoABI, monyurin 5,91 T ocaaka. OnpenenuTe KOIUIECTBO BEIIECTB dTAaHOIA U METaHOJA B
UCXOJHOU CMECH.

Pemenue

1) TIporiecchl OKMCICHHS CIUPTOB MPOTEKAIOT IMO-Pa3HOMY

CH30OH + 3[0] — CO2+ 2H20 1)

1 moB 1 momB

C2HsOH + [O] — CH3COOH + H20 (2)

1 monb 1 monb

CO2 + Ba (OH)2 — BaCOs3 + H20 (€))
1 moB 1 monb

2CH30H + 302 — 2CO2 + 4H,0 (4)
2 MOJib 2 MoJib

C2Hs0H + 302 — 2CO2 + 3H20 (5)

1 moB 2 MOJib

2) OcaskoM B KaKJIOM clydae sIBisieTcst kKapOooHat 6apusi. OmnpeaenM KOJIMYECTBO BEIECTBA
KapOoHaTa Oapus IS KaKIOTO CITydas.

ny(BaCO3) =1,97 r/ 197 r/moib = 0,01 mMonb
n2 (BaCOz3) =5, 91 r/ 197 r/mons = 0,03 monb

3) Omnpenenum konudectBo BemiectBa CO2, 00pa30BaBIIETOCS PH OKUCICHUN METaHOJIa
n (CO2) = ny(BaCO3) = 0,01 Mo

4) OmnpenenumM KOIMYECTBO BEIIECTBa METaHOMA
n (CH3OH) =n (CO2) = 0,01 monb

5) TIockoJBKY KOJHUYECTBO BEIIECTBA BTOPOTO ocajka paBHo 0,03 Mok, Clie0BaTEIbHO
KOJMYECTBO BeriecTBa oOpa3oBasiierocs: CO2 no ypaBHeHusm 4 u 5 Toxke pasuo 0,03 MoJIb.
N3 mux 0,01 MoJIb MPUXOIUTCS HA JTOJIIO CTOPEBIIIETO METAHOJIA, TOTa Ha IO CTOPEBIIETO

sTa”ona npuxoaurcs 0,02 Moub.
Omegem: n (CH30H) = 0,01 monp
n (C2HsOH) = 0,02 moub

3aoaua 1. Tlpu okucnennu 100 r pacTBopa popmanbaeruja v 3TaHoja B BOJAE NEPMaHTaHATOM Kallus
oOpa3zoBasioch 30 r kapOOHOBOW KHUCIIOTHI U ra3, KOTOPbIN MpU MPOMYyCKaHUH B U30BITOK 0apUTOBOIA
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BozbI maeT 20 T ocaaka. Onpeaennute MaccoBbie 10U (GOopMallbIeTHIAa U CIIUPTA B HCXOTHOM
pacTBope.

Yci0oBUS BLITOJHEHHS 3IaHNAS ¢

1. Mecto (Bpemsi) BBINOTHEHUS 3a/1aHUs . 3aJaHUE BBIMOJIHAETCS BO BHEAYAUTOPHOE BPEMSI

2. MakcuMabpHOE BPEM: BBIIIOJIHCHUA 3aJaHUA _4 qgac.

3. Bel MOkeTe BOCIIOIb30BaThCS KOHCIIEKTOM ,V‘IC6HI/IKOM, r100aabHON CETBIO

Kpurepum ouenku:

bonee 86%- onenka 5
ot 62-85 %- ortenka 4
ot 40-61% - onenka 3
meHee 40%- onenka 2

3aganue (BHeayIMTOPHAsi CAMOCTOATeIbHAs1 padoTa) Ne 8
(6uac.)

TEKCT 3AIAHUA:

3amanmne 1

[TocTpoutsb CTpyKTypHBIE (POPMYIIBI CIETYIOIIUX AMHUHOB:

BapuanTt 1 Bapuanr 2
MertnnamMux [Iponmnamun
MeTuna3TunamuH MeTtunnponuiaMuH
Tpumerninamun Tpustunamuu

OO0pa3sen pemrenus 3a1aHus
[TocTpouTh CTPYKTYpHYIO (hOPMYITY STHIIAMHHA.
AJITOPUTM pelleHus

1. 3amuchIBaIOT CTPYKTYpHYIO popmyny ammuaka (NHz):
H
I
H—N—H
2. 3aMelaroT OJIMH BOJOPOJ Ha OJIHY STUIIbHYIO IPYIIHPOBKY:
CH
I
H— N —H

OTUiIaMuHa

AHAJIOTUYHO CTPOST CTPYKTYpHBIE POPMYIIBI IPYTUX aMUHOB, 3aMeIllasi OMH, JBa U TPH aTOMa

BOJIOPO/Ia B aMMHAKEe Ha YTIIEBOJOPOIHBIC PAJHKATIBI.

3axnanue 2

Bapmuanr 1 Bapmuanr 2
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Hanucatb ypaBHeHHE peakiuuy, Hanucats ypaBHeHHE peakiuy,

MOATBCPKAAOIUC XUMHUYCCKUC CBOMCTBaA MOATBCPIKAAIOIUC XUMHUYCCKUC CBOMCTBA

AdHWJIMHAa aMHHOYKCYCHOﬁ KHCJIOTHI.

OO0pa3zen peuieHust 3a1aHust

HpI/I BBIIIOJIHCHUA JaHHOI'O 3aJJaHHA H€O6XOZ[I/IMO BOCITIOJIB30BATLCA KPATKUMH TCOPCTUICCKUMU U

y‘Ie6HO-MeTOI[I/I‘l€CKI/IMI/I Marc€puajiaMu 1o T€ME

3amanue 3
Pewmnts 3anauy:
Bapuanr 1 Bapuanr 2
Beraucnure maccy constHot kuciotsl (HCI), Brruuciaure maccy OGpoMHOI BOJIBI C
KOTOpasi NoTpedyeTcst UIsl IOJHOTO MaccoBoi foei opoma 3,5%, koTopas
B3aumozeiictaus co 102 r 2%-ro pactBopa noTpedyeTcs ISl MOJIHOTO B3aUMOICHCTBHS
aHWJIMHA. co 150 r 2%-ro pacTBopa MeTUIaHUINHA.

OO0pa3sen peulenus 3a1aHus

Berurcnute Maccy OpoMHOM BOJIBI ¢ MAcCOBOM JoJieit Opoma 2%, KoTopas oTpedyeTcs sl TIOTHOTO

B3auMoeicTBus co 186 r 1%-ro pactBopa aHuIMHA.

AJITOPUTM pelIeHus

Hano:

m (CeHsNH2) = 186 1.

® (CsHsNH2) = 1%-b1ii pacTBOp

o (Brz) =2%

HajiTi: m (6poMHOI1 BO/IbI).

Pemenue

1) Beruucnaum maccy aHanuHa, BCTYIHUBIIETO B PEAKIINIO:

m (CsHsNH2) =  (CéHsNH2) - M pacraopa (CeHsNH2) = 0,01 - 186 = 1,86 T.
2) 3anuiueM ypaBHEHHE peakliy B3aUMOAECHCTBUS aHUIIMHA ¢ OpOMHON BOJOM:

1861
NH;

NH,
Br Br
xr
+3Br; — + 3HBr
93 r 480 r
Br

3) COCTAaBJIAICM MPOMOPUUTO AJId pacye€Ta MaCChI 6p0Ma, BCTYIHUBLICTO B pCAKIIUTO:

93 r CeHsNH2 — 480 r Br2
1,86 r CeHsNH2 — x r B2
Mr(Br) =160 a.e.m.
Mr(CeHsNH2) =12 -6+ 7+ 14 =93 a.e.m.
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Mr(CeHsNH2) = 93 r/moub.

e LBG- 480 — 5.6
93

4) Paccunraem mMaccy 2% pacTBopa OpOMHOM BOJIBI:

OtBeT: notpedyercs 480 T GPOMHOIA BOBI.

YcioBus BLINOJHEHHS 3a1aHHUS ¢
1. Mecto (BperI) BBITNIOJIHCHUA 3a/JaHUs . 3aJJaHNE BBIMIOJHACTCSI BO BHCAYAUTOPHOC BPEMSI

2. MakcuManbHOE BpeMsl BBIIIOJIHEHUS 3ajaHus 6 Jac.

3. BBI MOXeTe BOCIIOIL30BAThCS_KOHCIICKTOM . V‘-I€6HI/IKOM, r100aJIbHOM CEThIO

Kpurepun onenku:

bonee 86%- onenka 5
oT 62-85 %- orenka 4
ot 40-61% - ontenka 3
menee 40%- oneHka 2

CamocrosiTe/IbHasi BHeayquTOpHasi padora Ne 9 (8 uac.)

TEKCT 3AJJAHUSA:
HoaroroBka npesenranuu mo reme (8 yac.)
1. «Posib XuMHUH B MOCH NMPOPECCUOHATHHON JEATETHHOCTH

YcioBus BbINIOJHEHUS 33IaHNA :

1. Mecto (BpeMH) BBIINIOJITHCHUA 3a/JaHUS . 3aJaHNE BBIMIOJHACTCSI BO BHCAYAUTOPHOC BPEMSI

2. MakcuManbHOE BpeMsl BHITIOJTHEHHUS 3a1aHus: 8 4.

3. Bel MOkeTe BOCIOJIB30BATHCS VUeOHHKAMU, TII00AIBHON CETHIO

IIIkajga oeHKH 00pa30BaTeIbHbIX JOCTHKECHHH
Kpurepun :

- yMeH#e chopMyIHpoBaTh 1eNb PabOTHI;

- YMEHHe MoA00paTh HAYYHYIO TUTEPATyPY MO TEME;
- IOJIHOTA U JIOTUYHOCTh PACKPBITUS TEMBI;

- CaMOCTOSITEIbHOCTD MBIILIICHUS;

- CTHJIMCTUYECKAsi TPAMOTHOCTD U3JIOKEHUS;
- KOPPEKTHOCTb BBIBOJIOB;

- IPaBUWJIBHOCTH OpOpMIIEHUS PAOOTHI.
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PexoMenaanuy mo BLINOJIHEHHUIO CAMOCTOATEIbHOM paﬁOTbI

1.Pemienue 3a1a4 ¥ BbINOJIHEHHE Pa3IMYHbIX YIIPAaKHEeHUH — 3pQEeKTUBHAS U yBJIEKaTEeIbHAS
¢dopma yuebHoi pabOThI, KOTOpasi MOMOTaeT JyYllle OCBOMTh TEOPETUUECKUN KypC XUMHUH. Y MEHUE
pemarth 3a1a4l He0OX0IMMO HE TOJIBKO B yUEOHOM AESITEIbHOCTH, HO U B IPOM3BOJCTBEHHOM.
XUMHUECKHUE MPOLECCHI SBIAIOTCS OCHOBOM MHOTUX ITPOU3BOJICTB, I1€ TPEOYIOTCS JIeTalbHbIe
pacdeThl MaTepHalIbHOTO OajaHca: pacXo ChIpbs, BHIXO MPOIYKIUH, IPOU3BOICTBEHHBIE TOTEPU U
T.1. bpIBaer, ¢ moJ00HBIMU pacuyeTaMH Mbl CTAJIKUBAEMCS U B IOBCETHEBHOM ku3HU. [ToaToMy npu
M3YYEHUU XUMHHU yieisieTcs: 00JIbllIoe BHUMaHUE PEICHHIO 3a/1a4, ClIOCOOCTBYIOMIMX
CUCTEMATH3aLMH [TOJIyY€HHBIX 3HAHUN U Pa3BUTHIO JIOTUYECKOTO MBIIIJIEHUS.

21.]'[5[ peIICHUA PACUCTHBIX 3a1a4d HeO6XO,ZII/IMO 3HaHHUC OCHOBHBIX (i)I/I?)I/I‘-IeCKI/IX XapaKTEPHUCTHUK

BCIICCTBA (Hanp. Maccea, 06’beM, I'IJ'IOTHOCTB), napaMeTpoOB COCTOAHUA pearﬂpylomeﬁ CHUCTCMBI (Hanp.

TeMIepaTypa, KOHIIEHTpAIHs), a TAaKXKe eTUHUIBI U3MEPEHHS 3TUX BeNn4uH (Tabnuna 1).

Brimonaenne PacCuC€TOB OCHOBAHO HAa IOHMMAaHWHU U YMCHHHU UCIIOJIB30BATh B3AMMOCBA3U MCKIY
(I)I/I3I/ILICCKI/IMI/I XapaKTCPUCTHUKAMHU U TapaMETpaMU COCTOSAHUS, KOTOPBIC OTPAKCHBI B OCHOBHBIX
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3aKOHAX XMMHH: 3aKOH COXPAHEHHUS MACChl BEUIECTBA U HYHEPTUHU, 3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTBA, 3aKOH ABOTaIpoO U Ap.

I[J'IH YCIICUIHOT'O PCIICHUA 3a1a4 HeO6XOI[I/IMO TAaKXE BJIaICHHC HaBbIKaMH BBIITOJTHCHHUA
MAaTEMAaTHYCCKUX onepaunﬁ: YMCHHEC COCTABJIAThL U pCUIATh YPABHCHUA U TIPOIOPLUHA, ITPOU3BOANTDH

HeﬁCTBHH C yucCjiaMu M T.II.

YToObl pelInTh XUMUYECKYIO 3a/1a4y, PEKOMEHIYETCs CICTYIOIINUNA MOPSAI0K 1eHCTBUI:

1. I/I3yT-II/ITC BHUMATCJIbHO YCJIOBUC 3aaa4u: ONPCACIIMTC C KAKUMHU BCIMIYNHAMU H€O6XOI[I/IMO
IIPOBOAUTH BBIYUCIICHUS, 0003HAYBTE UX 6YKBaMI/I, YCTAHOBUTC CAVMHHUIIbI U3MCPCHUA,
YHUCJIOBBIC 3HAUCHU A, OIIPCACIIUTEC KaKasAd BCIIMUYNHA UCKOMAs U 3alIMIIUTE BCC 9TO B KPAaTKOM

yciosud ([lano/Haiitn).
CocraBbTe ypaBHEHHUE PEaKIMH, PACCTaBbTE B HEM KO3(pPHULIHEHTHI.

N

3. BBIICHHTE KOJIMYECTBEHHBIE COOTHOIIICHUS MCXKAY AJaHHBIMU 3aa4l U KCKOMBIMH
BeaUYMHAMHU. ECIIM B MCXOIHBIX JaHHEBIX HE XBaTaeT KaKHUX 0o BCJIMYMH, HOI[YMaf/'ITe, KakK ux
MOJXHO BBIYUCIINTD, T.C. OIIPCACIUTEC ITPCABAPUTCIIbHBIC OTAIlbl PaC4YCTa.

4. OHpeIleJII/ITC MOCJICA0OBATCIIbHOCTDL BCEX 3TAIIOB pacyucTa, 3alluIInuTC HGO6XOIII/IMI)IG pacCyCTHLIC

bopMyIBL.

5. IloacraBbTe COOTBETCTBYIOIINE YUCIOBBIE 3HAUEHUS, IPOBEPHTE PA3MEPHOCTH BEJIMYMH,
IIPOU3BEINUTE BEIYUCIICHHUS.

Eciu nipu periieHnu 3a1ad y Bac BO3HUKAIOT 3aTPYAHCHHUs, 00OpalaiiTech 3a KOHCYIbTAIUCH K
npemnoaBaTesto. Takke Bbl MOKETE BOCIIOJIB30BATHCS HHTEPHET —peCypCcaMu, HalpUMED DJICKTPOHHON
SHUMKIONEeauen o xumun http://www.xumuk.ru/encyklopedia/.

Tabmuua 1

duznueckue BCJIMYMHBI, UCITIOJIB3YCMBIC ITPU PCHICHUHN 3aa4d

HaunmenoBanue BeTnuuH

Bpewms
KonunuectBo BemecTBa
Macca

MaccoBast 107151 BeIllieCTBa B
pacTtBope, cMecH

MognsipHasi KOHIEHTpAIUs
Momnspaas macca

MonsipHblii 00BEM raza
O0BéM

OO0BéMHAA DO Ta3a

OrtHOCHUTEIBPHAA AaTOMHAS

Pexomennyemoe
o0o3HaueHue

T (Tay)
Vv (HI0)

m

o (omera)

Vm

¢ (pu)
Ar

Enuannsr
M3MEpPEHUs

C, MUH

MOJIb

MT, T, KT

%

Mo/, M
I/MOJIb

JI/MOJIb

MII, J1

%

Oe3pa3mepHas

Pacuetnbie popmyisl

v=m/M
v=V/Vm
m=v-M

o = (mB-Ba /mp-pa) -100%

® = (myacT / mcMecH)
-100%

c=v/V

M(AXBY) = XAr(A) +y
Ar(B)

Vm= 22,4 Moab/1
V=v-Vm

0=
(Vuactu/Vemecn)-100%
cM. Ileproanueckyro
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macca CUCTEMY
OTHOCHUTENbHAS IIOTHOCTD

D o6e3pasmepnass  D=Mra3 A / Mra3 B
rasa 1o Jpyromy
[TnoTHOCTH p (po) /M1, T/cM p=m/V
IIpakTHuecKkuii BBIXOA o N = (mmpaxT / mTeoper)
MpOAYyKTa n (o1a) % -100%
Temneparypa t °C

2.IloaroroBKa coo0IeHH 110 32JaHHOH TeMe

Cogepxumoe cooOIIeHusI MPECTaBIAeT HHPOPMAIUIO U OTpa)xkaeT CyTh BOIPOCA UM HCCIIEI0BaHUS
IIPUMEHUTEIIBHO K JTAHHOU TEME.

BricTyrmienne ¢ cooOllieHneM He JOJDKHO MpeBblmaTh 5-7 MuHyT. [locie BBICTYIIICHUS
JOKJIQJTYMKa MPEeIyCMaTpUBACTCA BPEMs Ul €ro OTBETOB Ha BOIMPOCHI ayAUTOPUU U UL PE3IOMeE
npenonaasarens. [lerv coobwenuss — WHPOPMHPOBAHHE KOro-mubo o uéMm-mubo. TemM He MeHee,
COOOIICHNS MOTYT BKIIIOYATh B CE0sI TAKUE DIIEMEHTHI KaK PEKOMEHJIAINH, TIPEATIOKCHUS WU JPYTrue
MOTHBAIIMOHHBIE MTPEITIOKEHUSI.

CaMo BBICTYIJIEHUE JOJDKHO COCTOSITH M3 Tpex udacrted — BerymiaeHus (10 - 15% oOmiero
BpeMeHH ), ocHOBHOM vacTu (60 -70%) u 3akmouenus (20 - 25%).

Berynnenne Britoyaer B ce0sl TMpeACTaBICHHE aBTOPOB (damuuiusi, WMs OTYECTBO, MpPH
HEOOXOJUMOCTH MECTO y4eObl/padoThl, cTaTyc), Ha3BaHUE AOKIAAa, paclupoBKYy IOJ3aroJoBKa ¢
[EJIBI0 TOYHOTO OIPENENICHUS] COACPIKAaHUS BBICTYIUICHUS, YETKOE OIPENEIICHUE CTEPIKHEBOW HJIEH.
CreprxHeBast ujiesl IPOeKTa MOHUMAETCSl KaK OCHOBHOM TE3HC, KIIFOUEBOE MOJIOKECHHE.

CdopmynupoBaTh OCHOBHO# TE3HC O3HAYaeT OTBETUTH HA BOIPOC, 3a4€M TOBOPHUTH (IIEJIb) U O
YeM FOBOPUTH (CPEJICTBA AOCTHUKECHHUS LIETH).

TpeboBaHMsI K OCHOBHOMY T€3UCY BBICTYILICHHS:

- (dpasza 10oKHA YTBEPXKIATh TTIABHYIO MBICIb U COOTBETCTBOBATH LIENTU

BBICTYIUICHUS,

- CYXJCHHE OJKHO OBITh KPAaTKUM, SICHBIM, JIETKO y/IePKUBAThCS B

KPAaTKOBPEMEHHOM MaMsITH;

- MBICITb JOJ)KHA TIOHUMAThCS OJIHO3HAYHO, HE 3aKJII0YaTh B ce0Oe MPOTUBOPEUHSI.

B 3akiroueHun HeoOX0MMO c(HOPMYITHUPOBATH BHIBOJIBI, KOTOPBIE CIEIYIOT M3 OCHOBHOHM HIEH
(uneit) BoIcTyIUIeHHS. [IpaBUIBHO MOCTPOCHHOE 3aKIIOUYEHHE CTIOCOOCTBYET XOPOIIEMY BIEUATICHHUIO
OT BBICTYIUICHUS B IIeJIOM. B 3aKitoueHnn MMeeT CMBICI TIOBTOPUTH CTEPIKHEBYIO MACH0. Beryruienne
U 3aKIIfoueHne TpeOyIoT 00s3aTeIbHON MOATOTOBKH, UX TPYAHEE BCETO CO3/]aBaTh HA XO.Y.

2.IloaroroBka pedepara

(nonmwiti  mexkcm  «Memoouueckue pexomenoayuu O Hanucamus — pegepamay 8
memoo.kabuneme unu no aopecy \\TeacherS\METO/JUYECKAA KOITUJIKA\CTYIEHTY
Memoouueckoe nocobue 013 cmyoenmos no Hanucanuro pegepama.doc)

Pedepar — HMudopmarus, oboOImiaromas CBeIeHUS COOpaHHbIE M3 Pa3HBIX HUCTOYHHUKOB, SIBIISETCS
WHTEPIPETAINEe NCXOIHBIX TEKCTOB M3 HECKOJIBKUX MCTOYHHMKOB. [ToaTOMYy pedepaT, B oTaudue oT
KOHCIIEKTA, SIBJISIETCSI HOBBIM, aBTOPCKUM TEKCTOM.

HoBu3zHa B 1aHHOM cily4ae moJipa3yMeBaeT HOBOE M3JIOKEHUE, CUCTEMAaTH3aIMI0 MaTepraia, 0coOyro
ABTOPCKYIO MO3UIIMIO TTPU COMOCTABICHUU PA3IMUHBIX TOUYEK 3PEHHUS.

Pedepar — muceMenHass pabota o0beMoM 5-12 medyaTHBIX CTpPAHUIIBI, BBHITIONHSIEMAs CTYJACHTOM B
TE€YEeHHE JUIUTEIHHOTO CpoKa (0T OHOM Hemenu 10 Mecsna). Pedepar cocTouT u3 HECKOIBKUX YacTew:

32



1) TuTynbHBIN JTHCT;

2) Copnepkanue (B HEM TOCIICIOBATEILHO YKA3bIBAIOTCS MMYHKTHI JIOKJIA/1a, CTPAHHUIIBI, C KOTOPBIX
HA4YMHAETCS KaXKAbIH IIYHKT);

3) Beemenme (dopmymupyeTcss CyThb  paccMaTpuBacMoi  mpoOiieMbl,  O00OCHOBBIBACTCS
aKTyaJIbHOCTh U 3HAYUMOCTh TEMbI B COBPEMEHHOM MHUPE);

4) OcHOBHasi 4acThb (OCHOBHAs YaCTh COCTOUT M3 HECKOJIbKHAX PAa3e/iOB, KaXIbIH U3 KOTOPBIX
MOCJEIOBATEIbHO ~ PAaCKphIBaeT  TeMy  pedeparta,  YTBEPXKACHUS  MOATBEPKAAIOTCS
JI0Ka3aTeNbCTBAMH);

5) 3axiroucHue (MOJBOISTCS UTOTH WIIM JIENIaeTCsi 000OLICHHBIN BBIBOJI 110 TeMe pedepara);

6) Croucok JUTepaTyphI

Tpebosanus k oghopmaenuio peghepama.

O0bembl pedepaToB KoneOMOTCS OT 5-12 medaTHbIX cTpaHUIl. PaboTa BBITIONHIETCS Ha OJHOM
ctopone ymcra ¢opmata A4. [lo BceM CTOpOHaM JIMCTa OCTABISIFOTCS MOl pazMepoM 20 MM,
pexomenayercs mpudt Times New Roman 14, unarepBan — 1,5. Tabmuubl odopmiisitorcs mpudt
Times New Roman 12, untepBan — 1. Bee nuctol pedepara 1omkHbI OBITh IpoHYMepoBaHbl. Kaxkaas
4acTh TEKCTa JOHKHA UMETh 3ar0JI0OBOK B TOYHOM COOTBETCTBUU C HAUMEHOBAHUEM B OIJIaBJICHUH.
Kpurepuu onenku pedepara:

1. 3HaHMe (haKTHUECKOTO MaTepuaa, yCBOCHUE OOIINX MPECTaBICHUHN, OHATUH, UJIEH;

2. TpPaBUIBHOCTh (DOPMYTUPOBAHMS IENH, ONPEACICHHUS 3aqad HMCCICIOBaHMSA, COOTBETCTBHE
BBIBOJIOB pelIaeMbIM 3aJja4aM, IOCTABICHHOU 1eNH, yOeAUTETbHOCTD BHIBOJIOB;

3. BCECTOPOHHOCTh PACKPBITHS TEMBI, JIOTHYHOCTh W TIOCIEAOBATEILHOCTh  H3JIOKEHHS
MaTepuana, KOPPEKTHOCTh apryMEHTAallMM U CHCTEMbI JIOKa3aTelIbCTB, XapakTep U
JIOCTOBEPHOCTH NMMPHUMEPOB, MILTFOCTPATUBHOTO MaTepHaa;

UCIOJIb30BaHUE JINTEPATYPHBIX UCTOUHUKOB;
KYJIBTypa MMCbMEHHOTO M3JI0KEHUS MaTepuaa;
6. KkynpTypa oopmiieHUsI MaTepuanoB paboTHI.

oA~

4.IloaroToBKa npe3eHTANUU

B Hactosimiee Bpems OypHOE pa3BUTHE KOMIIBIOTEPHBIX TEXHOJOIMH OXBAaTHJIO NPAKTHUECKH BCE
cepsl yenoBeyecko xu3HU. CeroaHsi AJid YCHEIIHOTO BBICTYIUIEHUS HE JOCTaTOYHO HPOCTO
pacckasath 0 cBoel uzaee. Ciymareny HEIPEMEHHO XOTIT YBUAETh CONPOBOJAUTENbHBIE (hoTOrpaduu,
YETKO BBINIOJHEHHBIE CXEMbI, IPAaMOTHBIE 4epTexH. [103TOMy OIHHMM U3 BHUJOB CaMOCTOSATEIbHOU
paboThl CTYIEHTOB SBISETCS MOATOTOBKA MHpe3eHTaluu. Bes pabora mo co3gaHMio Mpe3eHTanui
OpraHU3yeTCsl B HECKOJIBKO ITAIOB.

1. Coop u uzyueHre HHGOPMALIUH 110 TEME.

2. Boienenue KIt0UeBbIX TOHITHH.

3. CTpyKTypHpOBaHHE TEKCTA HA OTJEJIBHBIE CMBICIIOBBIE YaCTH.

4. Ocwmbicnenue (popMbI MPECTABICHUS U KOJTUYECTBA CIIAiI0B

O6Bvém mnpesentanmu orpanuuuBaercs 10-20 cnaiinamu. CocraBieHue CIEHapHs Npe3eHTaluu
npenmnosiaraeT 00JyMbIBAHHE COJEP)KAaHUSA KaXJIoro ciaiga, ero nu3aiiHa. CoznaHue ciaiiioB
npejrnonaraeT BHECEHHE TEKCTOBOM MHGoOpMaluu, a 3aTeM IMOMCK U pPa3MelIeHHe HEeoO0XOAMMBIX
WUTIOCTpanuii, cxeM, ¢dotorpaduii, rpa@uueckux 5>JIeMEeHTOB. BaxkHo oOpamaTh BHUMaHHE Ha
0COOEHHOCTH BU3YaJIbHOT'O BOCHPHUATHS PAcIONIOKEHHBIX Ha ciaiiie oobekToB. Pasmep OykB, mudp,
3HAKOB, WX KOHTPACTHOCThH OMNpPEAEINAIOTCS HEOOXOAMMOCThIO MX YETKOTO PacCMOTPEHHS C JII000ro
MecTa ayAMTOpUH, NPEANOYTEeHHE OTJaBaTh CIIOKOMHBIM, HE <GIJOBUTBIM», IBeTaM (QoHa.
WnmocTpallioHHbIe MaTepUallbl pacloiaraloT Tak, YT00bl OHM MaKCHMAaJIbHO PABHOMEPHO 3arOIHsIIN
Bce OJKpaHHoe 1mone. TekcroBod wWHGpOpMAIMKU [OHKHO OBITh OYEHb HEMHOIO, JKeJIaTelbHO
HCIIOJIb30BaTh MPHEMBI BBIIEICHHUS] 3HAUMMBIX TEPMHUHOB, MOHSATHH. AHUMAalus HE JOKHA OBITh
CJIMIIKOM akTHBHOM. Jlydiie coBceM OTKa3aThCsi OT TakuX 3((eKToB Kak MOOYKBEHHOE IOSBICHUE
TEKCTa, BBUICTHI, BpAIICHUS, HAIOXKEHUS M T.MI. 3BYKOBOE COMPOBOXKIAEHHE 3(P(HEKTOB OOBIYHO
HeyMecTHO. K MCHOIbp30BaHUIO ayano- U BUAEO(ANIOB CIEAYeT OTHOCUTHCS JOCTaTOYHO Pa3yMHO,
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4TOOBI HE «IIEPErpy3UTh» MPE3CHTAMNI0 M3NMUIIHEH MH(OpMaIel U He OTBIEYLCS OT 3asBICHHOU
TEMBI.

[Tpouieaypa 3amuThI MPE3eHTAIUI Opranu3yeTcs B Buae KoHdepeHun. [locme kaxmaoi 1eMOHCTpalun
IIPE3CHTALMN NIPENOAaBaTeNb MIpeJlaracT BbICKa3aTh BCEM JKEJIAIOLIMM CBOE MHEHHE 110 COJIEPIKAHUIO,
oopmIIeHHIO, 3alIMTE MYJIbTUMEIUHHONW paboThl. IIpUBETCTBYIOTCS BOIPOCHI M PAaCCYKICHHS,
OPOSICHSIOIME W YTOYHSIIOIIME CyTh [PEACTaBIEHHOW MmpoOieMbl. AHaIM3Upys KadecTBO
MYJIbTUMEAUMHBIX MPE3eHTAlUN, MOXKHO BBIJCIUTH CICAYIOIIUE TUIIWYHbBIC OIIMOKH, JIOIyCKaeMble
CTyJEHTaMM:

— omuOKH B 0OPMIICHHH TUTYJIBHOTO CIIalifIa;

— MHOTIO TEKCTa Ha Clanze;

— IpaMMaTH4YeCcKHe OLIMOKU B TEKCTE;

— BBIOpaH HEYCTKUU MIPUPT;

— HeyJauyHoe coyeTaHue 1Bera mpudra u Gona;

— HECOOTBETCTBUE HA3BaHUS CJIAlJIa €T0 COACPKAHMIO;

— HECOOTBETCTBUE COJECPIKAHUIO TEKCTA UCIIOIb3YEMbIX HIUTFOCTPALIU;

— TEKCT 3aKpbIBAET PUCYHOK;

— PHUCYHKH HEUYETKHUE, NCKAKEHBI;

— HeynadHble 2QPeKTh aHUMAIHH;

— H3JIMLIHEE 3ByKOBOE COIPOBOXKACHUE CIIAN]I0B;

— TeCT npuBeeH 0e3 U3MeHeHU! (CKONMUpoBaH U3 VIHTEpHET ¢ cChlIKaMu);

— HEIOCTOBEPHOCTh MH(POPMALIMH; ONIMOKY B 3aBEPIICHUH MPE3ECHTALINH.

Tpebosanus k opopmaenuro npezenmayuu:

[Tpu pa3paboTke Mpe3eHTanuy Ba)XKHO YYHUTBHIBATh, YTO MaTepUall Ha CIaiiie MOXHO DPa3IeNuTh Ha
[JIABHBIA U JIOTOJIHUTENbHBINA. [ TTaBHBII HEOOXOIUMO BBIAEIUTH, YTOOB! IIPU IEMOHCTpALMK Ccllaiiia
OH HEC OCHOBHYIO CMBICIIOBYIO HAarpy3Ky: pa3MepoM TEKCTa HIIM O00BEKTa, IIBETOM, CrelP(PeKTamH,
NOPSIIKOM IOSIBJICHHS HA JKpaHe. J[ONMOJHUTENbHBIM MaTepuall NpeAHa3HadeH Ul MOA4YEPKUBAHUS
OCHOBHOW MBICJIH CJIai1a.

VYnenure ocoboe BHHMaHHME TaKOMY MOMEHTY, KaK «4HMTaeMOCTb» ciaiaa. [l pa3HbIX BHJIOB
00BEKTOB PEKOMEHIYIOTCS pa3HbIe pa3Mepsl MIPHUQTA. 3aroJOBOK Claiia Jydlie MHCcaTh pa3MepoM
mpudTa 22-28, MOA3aroJOBOK M MOANMCH JaHHBIX B jauarpammax — 20-24, TekcT, MOANUCH U
3aroJIOBKH OCEW B AMarpammax, nHpopmaruro B Tadbmaumax — 18-22.

Jlnis BBIZETICHHS 3ar0JIOBKA, KIIFOUEBBIX CJIOB UCHOJIB3YHTE MOMYKUPHBIA MU MOTYEPKHYTHIN HIPUPT.
s opopmiieHns: BTOPOCTENEHHONW NHPOPMALMU U KOMMEHTapreB — KYpCHUB.

Uto0bl NOBBICUTH 3(PPEKTUBHOCTh BOCHPUATHS MaTepuana ClIylmiaTeasM{, MOMHUTE O «IIPUHIIUIE
LIECTU»: B CTPOKE — IIECTh CJIOB, B CJIAJIE — IIECTh CTPOK.

Ucnonp3yitTe mpudt oqHOT0 Ha3BaHMS Ha BCEX ClIali/laXx MPe3eHTAIUH.

Jis Xopolied 4YMUTaeMOCTH MpPE3eHTAllMM C JII0OOro pacCTOSHUS B 3alleé TEKCT Jydlle HaOUpaTh
NOHATHRIM mpugTOoM. IT0 MOryTt ObiTh mpudTh Arial, Bookman Old Style, Calibri, Tahoma, Times
New Roman, Verdana.

He BrIHOCMTE Ha cnaiij W3JIMIIHE MHOTO TEKCTOBOrO Marepuana. l3-3a 3Toro Bocmpusitue
CIIyIIaTEeJIeN NeperpyKaeTcs, Hapylas KOHIIEHTPAL[U0 BHUMaHUS.

5.PaGoTa ¢ TepMUHAMH

ITonsiTHE — 3TO UTOT ITO3HAHUS NIPEAMETA, SIBICHUA. XUMHUS - 9TO OIPEACIICHHAs CUCTEMA IIOHATHH,
bnarogaps um Bel ri1y0sxe mo3HaéTe OKpyKaroUIuil MUP B €ro CYIIECTBEHHBIX CBS35X, YTO
CHOCOOCTBYET (POPMUPOBAHUIO IIETOCTHON HAYYHOM KapTHHBI MUPA

1. TlpouuTaiiTe onpeneneHue MOHATUN B ydeOHHKeE.

2. Tlepeckaxwure 3TO onpeeeHHEe CBOUMH CIIOBAMHU.
3. BriOepuTe KiIr0UEBbIE CIIOBA HITH CYIIECTBEHHBIEC TPH3HAKH.
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4. CocraBbT€ CXE€MY, COJEpKallyl0 KIIOYeBble CJOBa U, HCHOJb3YyS HX, CHOPMYyIUpyHTe
Onpe/ieJICHUE MOHSTHSL. Hanpumep : B TeMe «YTJI€eBOJOPOABD» KIIOUEBBIMU CIOBAMU
SIBJISIFOTCAL:

I'unpupoBanue
HerunpupoBanue
I'maparanus
Heruaparauus u T.1.
AnropuTt™m paboTHI:
1. Ananu3upyere TEKCT IO 3aJJaHHOU TeMe, BRIOMpAETe KIIIOUEBbIE CIIOBA (TTOHSATHS).
2. [IpoBoauTe aHamoruu (acCOIUAIUN).
Hanpumep: ciioBo ruapaTaiiys acCOIMUPYeTCs CO CIIOBOM T'HApa-Boja.

3.IlpoBoauTe aHaNM3 NOHATUH, ITaHHBIX B TEKCTE(C MOMOLIbIO yuuTels).l naparanus-nprucoeiMHEHNE
BOJIBL.

4.I[aéT€ OIpCACIICHNUEC TOHATHAM, HAa OCHOBC ITPOBCACHHOI'O aHaJIM3a CJIOB.
FI/IIlpaTaIII/IFI-HPOIICCC MMPUCOCAUHCHUA BO/AbL

5. BLICTpaI/IBaeTe IIOHATHUA B CXCMY, HA OCHOBC 6I/IHapHI>IX 0HHO3HI.IPII>1 (T.e. IMIPOTHBOCTOAIINX
CTOPOH KU3HCHHBIX ﬂBHeHHﬁ).HOquaCTe CMBICIIOBOM OPUCHTHP TCMBI.

I'mnpupoBanue-1eruIpupoBaHue

I'maparanus-nernaparanus
6. 3akpermsiere MOHATHUSA. (L1 3TOr0 BHIMOIHAETE 3a/1aHUS ,[TPU BBIMOJIHEHUH KOTOPBIX, JOJKHBI
BbIOpaTh MPU3HAKH, CYLLIECTBEHHBIE )i JaHHOTrO MOHATH ). Harpumep: coctapisieTe CHHKBEHH K
HOHSTUIO «ITUJIEH

A) OTuneH(cymecTBUTENbHOER)

b) razooOpa3Hblii, HEHACHIIIICHHBIH (J1Ba MPHUIAraTeIbHBIX ).

B) ropur ,npucoennnser, odeciiBeunBaeT (Tpu riaroia).

I') ciocoben npucoeAMHATH BOAOPO/ - THAPUPOBATHCS (TIPEITIOKEHUE U3 YETHIPEX CIIOB)
M) ankeH (BBIBOT).

7. YcBauBaeTe, U3ydaeMble MOHATHS B TOCTOSTHHOM ITpeoOpa3oBaHuy (yepe3 Habop omnpeaeeHHbIX
,CTIELINaJIbHO CKOHCTPYHPOBAHHBIX 3a7aHuil). Hanpumep B Teme: « AKUHBI» OCTPONTE JIOTUYECKYIO
IEMOYKY (M3 CIIOB-CBS30K),BOZHUKAET OJIOK-CXeMa JIJIs JAHHON TEMBI

JIETUIpUpPOBaHNE— TUApPATAIUS U T. 1.

CHs— CoH21+ 3H21
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CoHo,— CH3COH

3anonHuTe Ta6J'II/II_[y AHTOHHMOB I10 ITPCAJIOKCHHBIM B Ta6J'II/II_[e TEPMHUHaM.

I'mpoparanus Herunparauus

FaJ’IOFeHI/IpOBaHI/Ie I[eFaJ'IOFCHI/IpOBaHI/Ie

OcHOBHBIC HCTOYHUKH:

1. Xumus mins mpodeccuii M CHEMUAIBHOCTEH TEXHUYSCKOro mpodmis : ydeOHUK JyIs
CTyn.yupexaenuii cpen.npod.odpazoanust / O.C.I'abpuensn -6-e usn.; crep- M. :M3natenbckuii
ueHTp «Axagemus» 2017.-272c., [8]c.uB.ui.

2.Xumusg Uil Opodeccuil M crenuaibHOCTEeH TEXHUYECKOTO M €CTECTBEHHO- HAay4HOTO
npoduiiei: yueOHUK IS CTyI.yupexaeHuil cpea.nmpod.oopazoanus/ FO.M.Epoxun -5-¢ uzn.; crep-
M. :U3narensckuii neHTp «Akanemus» 2018-496c¢.

3. T'abpuensu O.C. Xumus B TecTax, 3a/1a4ax, yOpaKHEHUAX: yued. mocodue s CTyA. Cpel.
npod. yueonsix 3aBenenuii / O.C. 'abpuensn, ['.I". JIpicoa — M., 2014

4. I'abpuensn O.C. IlpakTukym 1o oOuieil, HeOpraHM4ecko U OpraHMYeCcKONM XUMUU: y4del.
nocobue i CTyA. cpeld. mpod. yued. 3aBeneHUn / I'a6puensa O.C., Octpoymo WN.I'.,
Hopodeera HM. — M., 2014

HNHTepHET-pecypcenl:

ChemNet: nopran pyHIaMEHTaIBHOTO XUMHUYECKOTO 00pa30BaHUs

http://www.chemnet.ru
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OCHOBBI XUMHH: 00pa30BaTEIbHBIN CAUT JIJIs1 IIKOJIBHUKOB U CTYJICHTOB
http://www.hemi.nsu.ru

Xumus B OTKPBITOM KOJIJIEIKE

http://www.chemistry.ru

WebElements: oHmaliHCIIPaBOYHHK XMMUYECKUX JJIEMEHTOB
http://webelements.narod.ru

benok 1 Bce o HEM B 61/IOJIOI‘I/II/I U XUMHUHN

http://beloks.narod.ru

BupTtyanbpHas xuMudeckas 1mkosia

http://maratakm.narod.ru

3aHumaTenbHask XMMUSL: BCE O METajliax

http://allmet.narod.ru

Mup xumMun

http://chem.km.ru

Kabuner xumuu: caiit JI.B. PaxmanoBoii

Layout.qxd 13.12.2006 14:01 Page 6263
http://www.104.webstolica.ru

Konnekuus "EcrecTBeHHOHAYYHbIE SKCIIEPUMEHTHI" ! XUMHUS
http://experiment.edu.ru

Opranuyeckasi XUMUS: AIEKTPOHHBINA YU4EOHUK JIJISI CPEAHEH IITKOJIBI

http://www.chemistry.ssu.samara.ru

XuMus Ui BCeX: WILTIOCTPUPOBAHHBIE MaTepUalbl 0 00LIeH, opraHn4ecKon

Y HEOPraHWYECKON XUMUU
http://schoolsector.relarn.ru/nsm/

XuMus 11 LKOJIBHUKOB: cauT /Imutpus bonorosa
http://chemistry.r2.ru

[IkonbpHas XUMHUS

http://schoolchemistry.by.ru

DneKTpoHHas OMOIMOTEKa 0 XUMHUH U TEXHHUKE

http://rushim.ru/books/books.htm
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