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IHOACHUTEJIBHAS 3AIIUCKA
Meroaudeckue YyKa3aHWs K BBIMOJHEHHIO BHEAYJUTOPHOW CaMOCTOSITEIIBHOW PabOThI
00ydJaronuxcs Mo IUCIUILIMHE (XUMUS) ITpeAHa3HAYEHBI JIJIs1 00YJaroIIuXcsl Mo npodeccuu

18.01.29 Macrep 1o 00CaAYKUBAHUIO MATUCTPAIBLHBIX TPYOOIIPOBOIOB

Ilenp MeTOOMYECKMX YKa3aHWM: OKa3aHWE MOMOLIM OOYy4YaloIMMCA B  BBIIOJHEHUH
CaMOCTOSATENILHON pabOThI O AUCHHIUIHHE (XUMUS).

Hacrosmue meronuyeckue yka3zaHusi coaepikaT pabOThl, KOTOPHIE MO3BOJIAT 00yYarolIuMcs
CaMOCTOSITENIFHO OBJIAJCTh (PYHIaMEHTAJIbHBIMU 3HAHUAMHU, NPOPECCHOHATBHBIMH YMEHUSMU U
HaBbIKAMHU  JESITEIBHOCTH IO CIELUUAIbHOCTH, OIBITOM TBOPUYECKOM U  MCCIEI0BATEIbCKON
NEeSITeIbHOCTH U HaIpaBJieHbl Ha () OPMUPOBAHUE CIETYIOMINUX KOMIETCHLIUH:

. JIUYHOCHIHBIX

- YYBCTBO TOPAOCTH M YBAXKEHUS K MCTOPUU U JOCTUKEHHSIM OTE€YECTBEHHOM
XUMHUYECKON HAayKH; XUMUYECKU I'PAaMOTHOE MIOBEEHUE B TPO(ECCUOHATILHON JIEATENBHOCTH U B OBITY
pu 0OpalIeHny ¢ XUMUYECKUMU BEIIeCTBAMHU, MaTepuaiaMy U MPOLEeCcami;

- TOTOBHOCTb K MPOJIOJKEHUIO 00pa30BaHus U MOBBIIICHNUS KBaTU(UKALUK B U30paHHON
po(hecCHOHANIBHON JEATENIbHOCTH U OOBEKTUBHOE OCO3HAHME POJIM XMMHYECKMX KOMIIETEHLUH B
TOM;

- YMEHME UCIOJIb30BaTh JIOCTUKEHUS COBPEMEHHON XUMHUYECKOW HAYKH M XUMHUYECKHX
TEXHOJIOTMI Ui TIOBBIIIEHUS COOCTBEHHOTO WHTEIJICKTYaJbHOTO pPAa3BUTUS B BbIOpaHHOU
npoecCuoHaNbHOM NesTeNbHOCTH;

. MemanpeomMemHbix:

- HCIIOJIb30BAaHUE PAa3IMUHBIX BHJIOB IO3HABATEJIILHOM JESITEIBHOCTH U OCHOBHBIX
MHTEJJIEKTYalbHBIX Omepaluii (MOCTaHOBKHU 3a/1a4yu, (OpMYyIUPOBAHUS TUIIOTE3, aHAIM3a M CHHTE3a,
CpaBHEHHMsI, O0OOIEHHUs, CHCTeMAaTH3alluU, BBISBICHUS MPUYUHHO-CIEACTBEHHBIX CBsI3€H, MOUCKa
aHAJIOr0B, (OPMYJIMPOBAHUS BBIBOJIOB) JUIsl PEIICHMSI TOCTABJIEHHOM 3a/1a4M, IPUMEHEHHE OCHOBHBIX
METOJIOB TO3HaHMs (HAONIOAECHUS, HAyYHOTO OJKCIEPUMEHTAa) I H3Y4YEHMs] Pa3IMYHBbIX CTOPOH
XUMHUYECKUX OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOJMMOCTh CTAJKUBAThCS B
npodeccuoHaIbHOM chepe;

- UCIOJIb30BaHUE PA3JIMYHBIX MCTOYHUKOB ISl MOJIYYEHUS XUMHUYECKOW HH(OpMaINH,
YMEHHE OIIEHUTH €€ JIOCTOBEPHOCTH JJI JOCTHKEHMSI XOPOILIUX PE3yJbTaTOB B MPOdecCHOHANBHOM
cdepe;

. npeoMemHuoix:

- c(hOpMUPOBAHHOCTH MPEICTABICHU O MECTE XUMHH B COBPEMEHHOW HAyYHOW KapTHHE
MUpa; MOHMMAaHME POJIM XMUMHU B (OPMUPOBAHUU KpPYrozopa M (PYHKIHMOHAIBHONH TIPaMOTHOCTH

YCJIOBCKA IS pCHICHUS NPAKTUYICCKUX 3a/1a4;



- BJIQJICHUE OCHOBOITOJIATAIOIIMMHY XMMHUUYECKUMU TMOHATHAMH, TEOPUSMH, 3aKOHAMHU M
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

- BJIAJICHUE OCHOBHBIMH METOJIAMH HAy4YHOTO ITO3HAHUA, HCIOJIb3YEMBIMU B XUMUU:
HAOJIIO/ICHUEM, ONMHUCAaHHEeM, H3MEpPEHHUEM, SKCIIEPUMEHTOM; yMeHHue oOpabdarhiBaTh, OOBACHATH
pe3yJbTaThl IPOBEICHHBIX OIBITOB U JIEJaTh BHIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTH MPUMEHSTH METObI
MO3HAHUS [PU PELICHUH PAKTHYECKUX 3a/1a4;

- c(OPMUPOBAHHOCTh YMEHHUS JJaBaTh KOJMYECTBEHHBIC OLICHKH U MPOU3BOJIUTH PACUCTHI
0 XUMUYECKUM (pOopMysiaM U ypaBHEHUSIM;

- BJIQJICHUE TIpaBUJIaMU TEXHUKM O€30MaCHOCTH NpPHU HCIOJIB30BAHUU XHUMUYECKUX
BEILECTB;

- c()OPMUPOBAHHOCTh COOCTBEHHON TMO3WMIMK IO OTHOIICHUIO K XHUMHUYECKOU
uH(pOpMaLKH, TOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

B PE3YIbTATC BBIIIOJIHCHUSA CAMOCTOATCIIbHBIX pa60T 10 AMCLHMIIIINHBI fXI/IMI/IH! O6y‘IaIOH_[I/IeC${

JIOJIKHBI:

- YMETh

J Ha3bIBaTh: M3y4YCHHbIE BEIIECTBA [0 TPUBUAIBHOM WJIH  MEXJIYHAPOJIHOMN
HOMEHKJIAType;

J onpeaeaATb: BAJEHTHOCTh U CTENEHb OKUCICHHUS XMMHYECKHUX JJIEMEHTOB, THII

XHMUYECKOH CBSI3M B COCIAMHCHHSAX, 3apsaj] HMOHA, XapakTep Cpeapl B BOJHBIX PacTBOpax
HEOPraHWYECKUX W OPraHWYECKUX COCIUHEHUM, OKHUCIUTEIh M BOCCTAHOBUTEIb, NMPHHAIICKHOCTD
BCIICCTB K Pa3sHbIM KJIaCCaM HCOPraHMYCCKUX U OPTaHUYCCKUX COC}IHHCHI/Iﬁ;

° XapaKTepu30BaTh: JIEMEHThI MAJIbIX [IEPUOIOB MO UX MONOXKEHUIO B [leproanueckoi
cucreme JI.11. MenneneeBa; o0Ime XuMHIECKHAE CBOMCTBA METAJNIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HCOPTaHUYCCKUX W OpPraHUuYCCKUX COC)II/IHGHI/Iﬁ; CTPOCHUC U XUMHYCCKHC CBOWCTBA HN3YYCHHBIX
HEOPraHWYECKUX U OPraHUYECKUX COECTUHEHUN;

° 00BbSICHATBL: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUSI, MPUPOIY
XUMHUYECKON CBsI3U (MOHHOM KOBaJEHTHOM, METAINTMYECKONH U BOJOPOIHOI), 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKON peaKIMK U TOJI0KeHNE XUMUYECKOTO PABHOBECHS OT Pa3INYHBIX (PaKTOPOB;

° BBINOJHATh XMMHYECKHI JKCIHEPHMMEHT: IO paclO3HABAaHUIO  BaKHEHIIMX
HEOPTraHWYECKUX U OPraHUYECKUX COECTUHEHUN;

° NMPOBOAUTh: CAMOCTOSTEIbHBIA MOUCK XUMHUYECKOH MH(OpPMAIMK C HCIOIH30BAaHHEM
pPa3IMYHbIX HCTOYHHMKOB (HAYYHO-TIOMYJISIPHBIX H3JaHHM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
WuTepHeTa); MCMOIB30BaTh KOMITBIOTEPHBIE TEXHOJOTUHU [UIsi 00pabOTKM U Mepefavyud XUMHYECKOU

UH(OPMALIUH U €€ TPE/ICTaBICHUS B pa3IMYHbIX (hopMmax;



. CBA3BIBATH: U3YUYECHHBI MaTepHaj co CBOEH MpodecCHOHaIBHON e TeIbHOCTHIO;
o peliaTh: pacyeTHbIC 33a4 M0 XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM;
HCI0JIL30BATh NPHOOPETEHHbIC 3HAHMA M YMEHHMs B NPAKTHYECKOH AeATeJbHOCTH H

MOBCEIHEBHOM KM3HU:

L4 JIIA O00BACHEHUS XUMHYECKUX ﬂBHCHHfI, IMPOUCXOAAIINX B IIPUPOAC, 6BITy H Ha
IMPOU3BOJCTBC
L4 OmpeaACIICHNUA BO3SMOKHOCTH

IMPOTCKAHUSA XUMHUYCCKUX HpeBpaH_[CHI/Iﬁ B Pa3JIMYHBIX YCJIOBUAX U OLICHKU UX HOCJICI[CTBI/If/'I;
L4 OKOJIOTMYECKH I'PaMOTHOI'O IIOBCACHUSA B Oprma}omeﬁ cpeac;
L4 OLCHKHK BJIMAHUA XHUMHUYCCKOI'0 3arpsA3HCHUA OprmaIOIHGﬁ Cp€abpl Ha OpPraHu3sM

YCJIOBCKA U APYTI'HUEC KUBBIC OPIraHU3MBI;

o 0e301acHOro oOpalieHus ¢ TOPIOYMMHA M TOKCUYHBIMU BEUIECTBAMHU U J1A0OPaTOPHBIM
000pyI0BaHUEM;

o IPUTOTOBJICHHS PACTBOPOB 32JIaHHON KOHIIEHTPAIMH B OBITY M Ha TIPOU3BO/ICTBE;

o KPUTUYECKON OIEHKH JIOCTOBEPHOCTH XUMHUYECKOW HHPOPMAIIH, TOCTYMAIOLICH U3

Pa3HBIX UCTOYHHUKOB.

3HaTh:

o BaKHeHIIMe XHMHYCCKHE TOHATHS: BEIIECTBO, XHMHYECKUN DIIEMEHT, aroM,
MOJIEKYJIa, OTHOCHUTEIIBHBIE aTOMHAas M MOJIEKYJsIpHas MacChl, HOH, aJUIOTPONMs, W3O0TOIIbI,
XUMHUYECKAsl CBA3b, DJIEKTPOOTPULIATEIBHOCTh, BAJEHTHOCTh, CTEIIEHb OKWCJIEHHUS, MOJb, MOJSPHAs
Macca, MOJISIPHBIM 00beM ra3o00pa3HbIX BEIIECTB, BEIIECTBA MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOEHHUs, PACTBOPBHI, DIEKTPOJIUT U HEIIEKTPOIUT, IIEKTPOIUTUYECKA JUCCOLMALMSA, OKUCIUTEIb U
BOCCTaHOBUTEIb, OKUCICHHE W BOCCTAHOBJIEHUE, TEINIOBOM 3(PPEKT peakiiu, CKOPOCTh XUMHUYECKON
peakuuu, KaTaliu3, XHMHUYECKOE€ paBHOBECHE, YIJIEPOAHBIM CKeJeT, (YHKIHMOHAJIbHAs TIpymna,
U30Mepusl, TOMOJIOT U,

. OCHOBHbIC 3aKOHbl XMMHM: COXPAaHEHHMS MAacChl BEIECTB, ITIOCTOSTHCTBA COCTaBa
BelecTs, [lepuoanueckuii 3akon [[.1. Menneneesa;

. OCHOBHbI€ TEOPHUHM XUMHHM; XMUMHUYECKOM CBSA3H, DIEKTPOIUTUYECKON IHUCCOLMUALINH,
CTPOEHHUsI OPraHUYECKUX U HEOPTAaHUYECKUX COCIUHEHUN;

. BajKHelIlIMe BellecTBa M MaTepHaJIbl: BaXHEHIIWE METAIUIbl M CILIABBI;, CEpHasd,
COJIsIHAsA, @30THAS M YKCYCHAasi KUCIIOTHI; OJIarOpoHbIe ra3bl, BOJOPO/I,

KHCIIOPO/I, TAJIOTEHBbI, IEJI0YHbIE METAJIbl; OCHOBHBIE, KHUCIOTHbIE U aM(pOTEpHBbIE OKCUIBI U
TUAPOKCHU/IBI, IIEN0YH, YTIEKUCIBIA U YrapHbIN ra3bl, CEpHUCTBIN ra3, aMMHaK, BOJa, IPUPOIHBIN ra3,

MCTAaH, 3TaH, 3TUJICH, AlCTUJICH, XJIOPHUJ HATpUA, Kap60HaT n FI/I,Z[pOKap6OHaT HaTpus, Kap6OHaT u
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dochar kampums, OCH30J, METAHOJI W ATAHOJ, CJIOXKHBIE Y(PHUPBI, XKUPHI, MbUIa, MOHOCAXAPHUIBI
(rmoko3a), aAucaxapuibsl (caxaposa), mnoaucaxapuiel (Kpaxmal M LEeJUII003a), AaHWIMH,
AMUHOKUCIIOTHI, O€TIKH, ICKYCCTBEHHBIC U CHHTETHUECKUE BOJIOKHA, KAyUyKH, IIIACTMACCHI. _

Lenap MeToAMYECKHX YKAa3aHMii: OKa3aHUE TMOMOIIM OOYYaIOIIUMCS B BBIIOJHEHUH
CaMOCTOSTENIbHON paboThl o auctuiuiuHe: OJ1.12. Xumus

Kputepusimu OnieHKH pe3yIbTaTOB BHEAYAUTOPHON CAMOCTOSTEIBHOU paboThl, 00yJatomuXxCst
SIBJISIFOTCSA:

-CIIOCOOHOCTh HUCHOJIb30BaTh HH(OpPMAIMOHHBIE PECypchl PAa3HOrO poAa, B TOM 4YHUCIE
3JIEKTPOHHBIE, HAXOAUTH TPeOYIOIIyIOCcs HHPOPMAIUIO

- CIIOCOOHOCTh OPUEHTHPOBATHCS B IIOTOKE HH(POPMAIIMH, BEICISTh TTIABHOE

- CIIOCOOHOCTh YETKO M3JIOKUTh M TNPEJICTaBUTh MPOAHAIM3UPOBAHHBIA MaTepuai
UCIIONB3YSl OCOOCHHOCTH (MHCTPYMEHTHI) 3a/laHusl (B Mpe3eHTAIlMH -CBS3aTh TEKCT U U300paKeHHe
ClaiiioB, B pedepaTe — CTPYKTypy NpeACTaBIICHUs pe3yibTaTa B BUJE TEKCTOBOI'O JOKYMEHTa, B
COOOIICHUN- KPaTKOE YCTHOE COOOIICHHE aKIEHTHPOBAHHOE HA INIABHOW TEMeE)

- CIOCOOHOCTH MPEIOKHUB  pPEIICHUE, KPUTUIECKU €ro OIEHUTh

- CIIOCOOHOCTH OIPEAETUTH U MPOAHATU3UPOBAThH AIBTEPHATUBHBIC BAPUAHTHI PEIICHUN

- CIIOCOOHOCTD IIPUMCHUTDH BBI6paHHOC PCUICHUC HaA ITPAKTHUKC,

Konnl
HaumeHnoBanue
Homep Koua- | ¢popmupyem Cpoku
(coneprkanue) dopma
1 HAUMEHOBAHUE . BO bIX (Ne
CaMOCTOSITEJILHOM KOHTPOJIA
TeMBbI yac | KOMIeTeHIH HeJ1eJIN)
padoThI .
i
Tema 1.1 CamocrosTenpHas 2 V4:V6;VY8; MUChbMEHHas
OcHoBHBIC pabota Nel V¥o. pabora;
MOHATHA U 3aKOHBI | 2 4yac. 31;32;34;38
XHMHHA 1.Pemenue 3anay u 39
YIpaKHEHUH 110 '
TemMe
Tema 1.2. CamocrosTenpHas 2 V2:V3:V6;Y TECTUPOBAHUE
Mepuoanueckuii | padora Ne2 7;¥8;¥0.
3K0H, 2 yac. 31:;32;33;35
1.Pemenue 3amau u 39.
IHepuoauveckas .
YIPOKHEHUH 110
cucremMa Teme
XHMHYECKHX
3JIEMEHTOB
JA.N.Mennemneena.
Crtpoenue aToma




Tema 1.3.
Crtpoenue
BelllecTBA

CamocrosTenpHas
pabota Ne3

6 gac.
1.IToxroroska

COOOIIEHNA:
«ITapHUKOBBIT
addexT B
aTMocepe 3emn
U €r0 BO3MOXKHBIC
TTOCIICZICTBHS

2. [Toaroroska
COOOIIEHNA:
«PexuM sKOHOMUH
OBITOBOTO
nmoTpeOaeHus
BOJBDY

3. [oarororka
coobmenust: «Turb
(107013533 %1011170'¢
YCTPOMCTB [JIs
OYHMCTKH BO3/yXa
,JIPUMCHSIEMBIX Ha
MIPOMBIIICHHBIX
MPEIIPUATHIX
BaIIero NpoQpuis»

V2;V4;¥5¥
6:Y7;¥Y8:;¥9
31; 33;35:38;

39.

YCTHBIN OIPOC
MHUCbMEHHAs
pabora;

Tema 1.4.

Bopaa. PacTtBopshl.
DJIEKTPOJIMTHYECK
asi AuCCOLUALMA

CamocrosTenbHast
pabota Ne4

9 gac.
1.1.Pemenue 3amau

«Onpenenenne
MacCOBOM JOJIU
PacTBOPEHHOTO
BEIIECTBAY

3 yac.
2.ITloaroroska
COOOIIECHUS:
«cnonbp3oBanue
3JEKTPOJIUTOB B
TEXHUKE)

V1;V3;V4;
V5;¥6,Y7V8
;VO.
31;33;34;35;

36:37;38:39.

NUCbMEHHAas
pabora;
YCTHBIH OIIPOC
KOHTpPOJIbHAaA
pabora




Tema 1.5. CaMocrosTenbHas V1;¥2;¥3;V | nucbMeHHas
Knaccndukanus pabota No5 4;Y5;¥6;Y7; | pabora;
HeopraHHYecKuX 10 vac. V8;¥9. YCTHBIH OIpoC
. 1. Pemienue 3anau u 31; KOHTpOJIbHAs
COCTMHCHI M Hx QKHCHHI pabora
cBoOlicTBa %[ngaGOTa o 33;34,35;36;
Temal.7. CXeMaM I10 TeMe. 38.39.
Metayibl 1 CnoBapHas pabota
HeMeTaJLJIbI 3. Pabora c
TabauLIamMu
Tema2.l CaMocTrogTenbpHas V1;¥2;V3;¥V | nucbMeHHas
OCHOBHBIE pabota Ne6 4:Y6;Y7. pabora;
OHSITHSI 8 uac. 31,33;34;35; | ycTHBI# ompoc
oprasmieckoii 1. CnoBapnas 38:39, KOHTPOJIbHAS
pabota (TepMHHBI) paborta
XHMHHU U TeOpHs
2. 3anoaHenue
XHMHYECKOr0
Ta0JIHUII
CTpoeHust
3. Pemtenue 3amay u
OpPraHUYeCcKuxX b
coeIMHEeHHU. YHPAAHCHIH
Tema CaMocrosTenbHas V1;¥2;V3;¥V | nucbMeHHas
2.2.YrieBomopoapr | padora Ne7 4;Y5,Y6,¥Y7; | pabora;
(Askennr) Guac. V8;¥9 YCTHBIH OIIPOC
1.IloaroroBka 31;32;33;34; | KOHTpOJIbHAsS
COOOIICHUS - 35:36:38:39- pabora
«Hcnionp30BaHue
310
MOJIMATHIICHA U
MOJIUTIPOITHJICHA B
Balen Oymyiei
npodeccun»
Tema 2.3 CaMocrosTenbHas Vi, MMMChbMEHHAs
Kuciopoacoaep:xa pabora Ne8 V2;¥3;Y4;V | paborta;
e 6 uac. 5;Y6;Y7;¥8; | ycTHBII omnpoc
1.Pemenue 3a1au u VYo. KOHTpOJIbHAs
OpraHuveckue B 31 pabora
COeIHHEHMSI YHpaAKHCHHH ’
32;33;34;35;
36;38;39.
CaMocTrosTenbHas Vi, MHUChbMEHHAS
pabora Ne9 V2;¥3;Y4;V | paborta;
8 yac. 5;Y6;Y7;¥8; | ycTHBII omnpoc
1.Co3nanue Yo. KOHTpPOJIbHAs
JJIEKTPOHHOU 315 pabora
npeseHTaLuN 32;33;34;35; | npe3eHTanus
36;38;39.

«Ponp xuMuu B
MoeH




npodeccnoHabHOMI
TSI TeITIBHOCTH

Hroro: 57

3aganue (BHeayJUTOPHasl cCaMOCTOsITe/IbHasi padoTa) Nel
(2uac.)
TEKCT 3ATAHUWSA:

2. Pemienue 3a1a4 u ynpaxaenui no reme 1.1

3amganue Nel

1.CxonbKO MOJIEKYII coJlepKUTCs B 32r. cepHucToro raza SOz?

2.0mpenenuTe, Kakoe YUCIO0 MOJIEKy coaepkutcs B 49r. HoS04?

2.KakoBa macca 1,2*10% monexyn amvuaxa NH3?

3.KakoBa macca 5,6 1. (H.y.) yriekucioro raza? CKoJIbKO MOJIEKYJ COJAEPKHUTCS B 3TOM 00bEME
raza?

4 Haiimute OTHOCHTEIbHBIE MOJEKYisapHblie Macchl BemecTB (Mr): Osz; H2SOs; Caz(POa)z;
Cu(OH)s..

5.PaccuuTaiiTe OTHOCHUTEIbHBIC MOJICKYJISAPHBIE Macchl MemHoro kKymopoca CuSO4s*5H.O u

meanoro kynopoca NaxCO3z*10 HO.

IIpumep pemieHus 3aaayu:
IIpu paccMOTpeHHMH AAHHOIO TUNA 3a/ad LIEIECOOO0Pa3HO MOBTOPHUTH MOHATHE «KOJIUYECTBO

BCIICCTBa» U BCIIOMHUTD BCC CITIOCOOBI TSI HAXOKICHUS ATOU BCIIMYHMHBI, 4 UMCHHO!

V:m/Mr
V:V/Vm
V:No/NA,

r7ie V — KOJMYECTBO BEIIECTBA, MOJb; Vm — MOJAPHBIN 00beM (22,4 11/Momb); Nao — dnciio
Asorazpo (6,022 - 102 mons 1).

PacyeT oTHOCHTEJNILHOM MOJIEKYJIIPHOM MacCChl U OTHOCUTEJIbHOU MOJIIPHOM MacChl

O0603HaYaIOT OTHOCUTENHHYIO aTOMHYIO Maccy — Ar OTHOCHUTEIBHYIO MOJEKYISIPHYIO Maccy
— My, Tme WHACKC I MPOMCXOMUT OT aHrmiickoro relative — otHocutenbHbIl. OTHOCHTEIBHBIC
aTOMHBIE Macchl ¢ OOJIbIIOW TOYHOCTBHIO MpuBeAeHbl B llepuonnueckoil cucreme snemeHToB. [lpu

pemICHUHN 3a1a4 OTHOCUTCIIBHBIC aTOMHBIC MACCBI ITPUHATO OKPYIJIATH A0 HEJIbIX AJIA BCEX 3JICMCHTOB
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kpome xyopa. 3anomaute, uto A(Cl) = 35,5. Ouenb pacnpocTpaHeHHas OMMOKa — OKPYTJICHUE
(mpuyeM HeBepHOE!) 3TOro 3Ha4eHUs 10 LENbIX, T.€. 10 35.

[lo ¢usnueckoMy CMBICTy OTHOCHTEIbHAass Macca — BelMYMHA Oe3pa3MepHas, OHa
MOKA3bIBAET, BO CKOJIBKO Pa3 «OIHO TSKEJIee IPYroroy.

3apgaua 1. BoruncnuTe OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MAacCy a30THOW KHCIIOTHI.

Pemenue:

Ai(H) =1, Al(N) = 14, A«(O) = 16,

M (HNO3) = A/(H)+A(N)+A((O) - 3 = 1+14+16 - 3 = 63 Otset: M(HNO3) = 63.

To4HO TaK ke MOXHO PAacCUUTATh OTHOCUTEIbHBIC MOJIEKYJISIPHBIE MACCHI 3apSKEHHBIX YaCTHII
— noHoB: M (SO4%-)=1-32+4-16=96; M, (NHs")=1-14+4-1=18.

MonsipHas Macca M BeliecTBa YHCIEHHO paBHA €r0 OTHOCUTENBHON MOJIEKYJISIPHON Macce, HO
9Ta BEJIMYMHA MMEET pasMepHocTh. B MexyHapoaHON cucTeMe eAMHHI] Pa3MEPHOCTb MOJSPHOU
Macchl — [KI/MOJIb], OTHAKO B XMMHHU ropas3io 0osee ynoOHa pa3MepHOCTh [I/MOJIb| WM KpaTHBIE ei
— [Mr/mMmomnb]| U [kr/kMoutb]. OYeHb yI00HO, YTO 3HAUYCHUE MOJIIPHOW MAacChl OCTACTCSl HEU3MEHHBIM
IPU U3MEHEHUU Pa3MEPHOCTH, HAIIPUMeEp:

M(H20) = 18 r/monb, unu 18 mr/mMmmons, win 18 Kr/KMOJb.

Yci10BUA BLINOJHEHUS 3a1aAHNS

1. Mecto (Bperl) BBIIIOJIHCHUA 3aJaHUA . 3aJTaHNC BBINIOJHACTCS BO BHCAYAUTOPHOC BPEMS

2. MakcuMalsHOE BpPCM: BBIIIOJIHCHUA 3a/laHUA 2 gac.

3. BbI MOeTe BOCIIOIb30BATHCS_KOHCIIEKTOM , V‘IC6HI/IKOM, r100aJIEHOM CEThIO

Kpurepuu onenku:

100%- omenka 5 (penieHo MPaBHIILHO 6 3a71a4)

90% - ouieHka 4 (perieHo MpaBUIBLHO S3a/1a4)

ot 80% - ouieHka 3 (pemeHo npaBuiIbHO4- 3 3a71a4n)

menee 50%- ornenka 2(MeHee 3 3aa4).

3agaHue (BHeAyJUTOPHASI CAMOCTOSATE/IbHasi padoTa) Ne2
(2 yac.)
TEKCT 3AJIAHUA:

3amaua 1. Kak M3MEHSAIOTCS CBOMCTBAa TMAPOKCHJIOB 3JIEMEHTOB B IEPHOJAX M Tpymmax ¢
YBEJIMUEHUEM NOPsiIKOBOro Homepa? [louemy?

3amaua 2. KakoBa coBpemeHHas ¢opmynupoBka [lepuoanyeckoro 3akonHa? B uem npuumHa
NEPUOANYECKON 3aBUCUMOCTH CBOMCTB 3JIEMEHTOB U 00pa3yeMblX UMHU COEIMHEHUHN OT 3apsjaa sijapa

aTOMOB?
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3amaua 3. [lpoanHanu3upyiiTe W3MEHEHUs BEIUYUHBI 3apsA/ioB SAEp, PaanycoB. ATOMOB,
AIIEKTPOOTPULIATELHOCTE M CTeNeHel okuciaeHus 4 nepuoga. KakoBbl 3aKOHOMEPHOCTH ATHX
M3MEHEHUH IpU JABMW)KEHWUM — IO TpYNIE CBEpPXYy BHU3 WIM 10 nepuoay cieBa Hampaso? Kax
U3MEHSEeTCd B HTOM HAMpaBICHUU METAJUIMYHOCTh DSJIEMEHTOB M XapakTep HX OKCHJIOB M
TUJPOKCUJIOB?

3amaua 4. CocraBpTe (OpMYIBI OKCHIOB M THUAPOKCHIOB Mapranma. Kak wu3mensercs
KHCJIOTHO-OCHOBHOW M OKHUCIMUTEJIbHO-BOCCTAHOBHUTENBHBIM  XapakTep O3TUX  COECAUHEHMN?
[ToquuHAOTCS M 3TH COEIAMHEHMs] OOIIel 3aKOHOMEPHOCTM HW3MEHEHHs CBOMCTB OKCHUAOB U
TUJPOKCUJIOB?

3amaua 5. U3 oxcunoB As20s, P20s, GeOz, SOs, Al20s, V20s BeiOepute nBa OKCHIa C
HauOosee BBIPAKEHHBIMU KHMCIOTHBIMM CBOMCTBAMU. YKAKHUTE BAJEHTHBIE AJIEKTPOHBI BBIOPAHHBIX
3JIEMEHTOB.

3amaua 6. M3 okcumoB BaO, Ky0, TiO,, CaO, Al203, MgO, ZnO BbiOepuTe 1Ba OKCHAA C
HauOosee BBIPAKEHHBIMM OCHOBHBIMU CBOMCTBaMM. YKaXKUTE BAJICHTHBIE 3JIEKTPOHBI BBIOPAaHHBIX
AJIEMEHTOB.

3agaua 7. IlpuBenuTte cCOBpeMEHHYIO (DOPMYIUPOBKY MEPUOIUUECKOro 3akoHa. OObsCHUTE,
oyeMy B MEPHUOJUUYECKON CHUCTEME 3JIEMEHTOB aproH, IMOMEILIEHbl COOTBETCTBEHHO Iepe]l KalueM,
XOTs UMEIOT OOJIbIIYI0 aTOMHYIO Maccy. Kak Ha3bIBaloTCs Mapbl TAKUX 3JIEMEHTOB?

Yci0oBUS BbINOJHEHUS 3aIAHMS

1. Mecto (BpeMSI) BBITNIOJIHCHUA 3a/JaHUsI . 3aJIaHNEC BBIMIOJHACTCS BO BHCAYAUTOPHOC BpEMS

2. MakcuManpHOe BpPEM BBIIIOJIHCHUA 3a1aHUA: 24ac.

3. Bel MOkeTe BOCIOIB30BATHCA KOHCIEKTOM , VYEOHUKOM, TII0O0ATBHOUN CETRIO

Kputepuu onenkmu:

100%- omenka 5 (perieHo mpaBUIBLHO 7 33a7a4)

90% - onenka 4 (perieHo MPaBUIBHO 6 3a/1a4)

ot 80% - orteHka 3 (pernreHo npaBuiIbHO 5- 3 3a1a49M)

Mmenee 50%- ornenka 2(MeHee 3 3a1a4).

CamocrosiTesibHAs BHeayAuTOpHasi padora Ne 3

(6 uac.)

1. [ToaroroBka coodueHnii Mo Teme: (Ha BLIOOP)

1 «[TapHuKOBBIH 3 deKT B aTMochepe 3eMI U er0 BOZMOKHBIE TIOCIIEICTBHSI

2. TloaroroBka mnpoekTa : «PeXUM 3KOHOMHU OBITOBOTO MOTPEOIEHUS BOIBI»

3. «Tunel QUIABTPYIOIIMX YCTPOHCTB JJII OYHCTKH  BO3JyXa, IPUMEHSEMBIX Ha

IMPOMBIINIJICHHBIX NPEANTPUATHAX
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Yci10BHA BLINOJHEHUS 3aaHUS ¢

1. Mecto (Bpemsi) BBIINOJIHEHUS 3a/I1aHKs . 3aJaHUE BBIMOJIHAETCS BO BHEAYUTOPHOE BpEMsi

2. MakcumasabHOe BpeMsl BBIITOJTHEHUS 3aJjaHus: 6 Jac.

3. Bel MOkeTe BOCIIOIb30BaThCS_KOHCIICKTOM ,V‘le6HI/IKOM, r100aJbHOH CEThIO

HIkaJja oneHKH 00Pa30BATEILHbBIX JO0CTHKCHMII:

Kpurepuu :

- yMeHue cpopMyIupoBaTh Leib padoThI;

- YMeHHE MoA00paTh HAYYHYIO JIUTEPATYPY 110 TEME;
- IOJIHOTA U JIOTUYHOCTH PACKPBITUS TEMBIL;

- CAMOCTOSITEJIbHOCTh MBIIIJICHUS;

- CTWJIMCTUYECKAsi TPAMOTHOCTb M3JI05KEHUS,

- KOPPEKTHOCTh BHIBOJIOB;

- IPaBUWJIBHOCTH OpopMIIEHUS PAOOTHI.

CamocrosiTe/ibHasi padoTa (BHeayauTopHasi)Ne 4

(9 gac)
TEKCT 3AJJAHUS:

|.Pemienue 3a1a4u (BbIYHCJIE€HHE MACCOBOIi 10JIM PACTBOPEHHOI0 BellleCTBA)

3 gac.

m (pacTBopa) = m (BemecTna) + my.

MaccoBble [T0Id PacTBOPEHHOTO BEIIECTBA B PACTBOPE OMPEIENSIOTCS Yepe3 OTHOIICHHE
Macchl paCTBOPEHHOTO BEIIECTBA K MacCe pacTBOpa:

@ =m (BemecTBa) / m (pacTBopa) Uiu

@ =m (BemecTBa) / m + mi

BriBenennsie  (opMynbl  MO3BOJSIIOT — pemiaTh pa3HOOOpa3Hble 3afayd  Ha PACTBOPHI:
BBIYMCIICHHE MACCOBOM JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE, MACChl PACTBOPEHHOTO BEIIECTBA
MacChl PACTBOPHTEIIS.

O060061mas pa3Hble BapUaHThI PEIICHUS 3a/1a4 Ha PacTBOPHI C ONpPEAEeTICHHOW MacCOBOW JoMei
pPacTBOPEHHOT'O BEIIECTBA B pPACTBOPE U BBIYUCIEHHWE MAcCOBOM JONMU DJJIEMEHTa B BEIIECTBE,
OTMEUAeTCs] WX EJIMHCTBO, MaTEMaTHYECKOH OCHOBOH KOTOPOTO SIBIIICTCS BBIYHCICHHE YacTH OT
LEJIOTO.

Tadomumal

AJIFOpl/ITM peuicHusd 3a1a9 Ha BBIMUCJICHUE MACCHI BEeIECTBA € UCITOJTb30BaAaHUE MaccoBOM
A0/ PACTBOPECHHOI'0 BellIeCTBA B pacTBOpeE

ITocnenoBareabHOCTh AEUCTBUM [IpuMep BBINOIHEHUS NEUCTBUI
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1. IIpouTHTe TEKCT 3a1a4H. 1. CxonbKO TpamMM oja ¥ CIIUPTa HYXKHO
B35Th 1715 purorosienus 500 r 5%-Hou
HOIHOM HAaCTOUKU?

2. 3anumuTe yclnoBus U TpeboBanue 3agaun | 2. [laHo:

C TIOMOIIBIO OOIIENPHUHSTHIX 0003HaYeHu. | m (pacTtBopa) =500 T @
(p-B.)=5%=0,5
Haiiti: m, mi Pemenne:

3. 3anummmute GOpMyITy SISl BRIYMCICHUS 3 w = m (BemecTBa) / m (pacTBopa), OTCIOAa
MacCOBOH J0JIM PACTBOPEHHOTO BEIIECTBAa B | m (BemiecTBa) = @ - m (pacTBopa)
pactBope.

4. BoluncnuTe Maccy paCTBOPEHHOIO 4. m (BewectBa) = 0,5-500r=25r.

BEILIECTBA.

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

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

6. Paccuunraiite Maccy pacTBOpuTes. 6.mi=500r—25r=475r.

7. 3amuIImnTe OTBET 3aIa4U. 7. OTBeT: Macca Hoja cocTaBisgeT 25 T, Macca
criupra — 475 1.

AHAJIOTUYHO MAacCOBO# J10Jie BBOJUTCS TaKO€ IMOHATHE, KaK 0ObEeMHasl JOJs ra3000pa3HOro
BellecTBa B razoBoil cmecu. OO0bEMHas 10Ji1 — OTHOIIEHHE 00bEMa pacTBOPEHHOTO BEIIeCTBa K
00béMy pactBopa. Ee MokHO paccuutats 1o popmyse:

o=VilV,

rae Vi — o0beM pacTBOPEHHOTO BEIIECTBA, J1; V — 0o0muil 00beM pacTBopa, .

OObeMHas 1075, Kak U MaccoBas J0Jsl — 3TO Oe3pa3MepHas BETUUYMHA, KOTOpas BBIpaXKaeTcs B
JOJISTX ©IMHUIBI U TIpOIleHTax. MHorma oO0beMHasi KOHIIGHTPAIMS BBIPAKACTCS MHJUTHOHHBIX JIOJSIX
(e 1), ppm.

Tabmumna 2

AJITOPUTM pellieHNsl 3a1a4 Ha BbIYKMCJIeHUE 00beMHO 1014 ra3000pa3Horo BelecTsa B
ra3soBoii cMecH

[TocnenoBarenpHOCTh ACHUCTBUI [IpuMmep BBINOTHEHHUS 1EWCTBHI

1. [IpoutuTte TEKCT 3a7a4H. 1. CKOJBKO JIUTPOB KUCIOPO/Ia MOKET OBITh
MOJTy4eHO MyTeM (PpaKIIMOHHON MEPETOHKU
JKUJKOTO BO3/1yXa, €CIIU UCXOAHBIN 00beM
BO31yxa ObuT paBeH 80 11, a, Kak U3BECTHO,

00BEMHas 10J1s1 KACIIOPO/ia B BO3/lyXe paBHA
0,217
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MTOMOIIBIO OOIIENMPUHATHIX 0003HAYCHH.

2. 3anumuTe ycnoBus U TpeboBanue 3anauu ¢ | 2. Jlano: V =80

19 (02)=0,21
Haiitu:

V(02)
Pentenue:

3. anumuTe GpopMyy it BEIYUCICHHS

ra3oBOU CMECH.

3.9 =V1/V, orcrona

00BbEMHOM J10J1H T'a3000pa3HOro BEUIECTBA B | \/ (02)=V-¢ (02

4. Paccunraiite 00beM ra3000pa3HoOTo
BEIIIECTBA B ra30BOM CMeECH.

4.V (02)=801-0,21=16,8 11.

5. 3anunInTe OTBET 3aaYH.

OTtBeT: 00beM KHCIOpOaa paBeH 16,8 1.

HaHHHfI THUII 3aJa4M TaKKC MOXKHO OTHCCTHU K IIPOCTBIM 3aJdadaM. HpI/I pEeIICHUN Oonee

CJIOKHBIX 3aaa4 MOI'yT BO3HUKHYTb TaKUC IOHATHA, KaK «MOJIb», «KOJUYCCTBO BCIICCTBA»,

«MOJISIpHBIN 00BeM» W apyrue. B Tabmuie 4 mokasaH aJrOpuTM peIIeHUs 3a1add, B KOTOPOH

MPUMCHACTCA TAKOC ITIOHATUC KaK «KOJIMYCCTBO BCIICCTBAN.

Tabmauua 3

AJITOPUTM pellieHusi 3a/1a4 Ha BbIYMCJIEHHEe MACChl Ta3000pa3HOro BellecTBa ¢
MCIOJIL30BAHNEM 00LEeMHOM 011
M KOJIMYECTBA BeleCcTBA JaHHOI0 COeNHEHNS B ra30Boi cMecH

[TocaenoBaTeIbHOCTEL ACHCTBUM

[Ipumep BbIMOJHEHUS JEHCTBUI

1. [IpoutuTe TEKCT 3a7a4H.

1. Haiinure maccy a3zoTa, noigyueHHoro u3 280 i
BO3/1yXa, €CIIM U3BECTHO, YTO OOBEMHAs 1O
azoTa B Bo3yxe cocrasiser 0,78.

2. 3anumuTe yCJIOBHs U TpeOOBaHUE
3aJ]auyl C MOMOILBIO OOIIETTPUHATHIX
0003HaYEHHH.

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

3. 3anuuute GopMyy JUIsl BBIYMCIECHUS
00BEMHOM J10JIM Ta3000pa3HOTO BEIIECTBA B
ra3oBOM CMECH.

3.¢9=V1/V, orcrona
V(N2) =V -0 (N2)

4. Paccuuraiite 00beM razo00pazHoOro
BEILIECTBA B a30BOM CMECH.

4.V (N2)=2801-0,78=218,4 1

5. 3anummTe GopMyITy ISl pacdeTa MacChl
BElIEeCTBA.

5.m (N2) = Mr (N2) - v,
rae Mr (N2) = 28 r/mous.

6. 3anumuTe Gopmyny i pacyera
KOJIMYECTBA BEIIECTBA.

6.v= V(NZ) /Vm,
rae Vm = 22,4 1/Monb (MOJISIPHBIA 00beM).

7. PaccunraiiTe KOJIUYECTBO ra3000pa3HOrO
BEILECTBA.

7.v=2184 n1/22,4 n/mons =9,75 Moib
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8. PaccumTaiiTe maccy razoo0pa3Horo 8. m (N2) =28 r/monb-9,75 monb =273 1.
BEIIIECTBA.

9. 3anuuuTe OTBET 3aJauu. 9. OtBeT: Macca azota paBHa 273 T.

TEKCT 3ATAHUA:

1. B 300 r Mmopckoi BOJbI coaepKUTCa 9 T colieil. BeiuncinTe MacCoByIO JIOII0 COJIEH B 3TOM
o0pa3siie MOPCKOil BOJIBL.

2. B 240 r Bogsl pactBopunu 60 r caxapa. KakoBa maccoBast Jojig caxapa B MOJYYEHHOM
pacTtBope?

3. B 1 1 pactBOpa cepHoii kuciotsl coaepkutcs 228 v HoSOs. PaccunTaiiTe MaccoByro 10110
pPacTBOPEHHOI'O BEUIECTBA, YUUTHIBAs], YTO IJIOTHOCTH pacTBopa paBHa 1,14 r/mu.

4. KakoBa mMaccoBasi 1oJIsl caxapa B pacTBope, rnosydeHHoM npu ynapuBanuu 100 T 20 %-Horo
pactBopa 1o 80 r?

5. K 100 r 30 %-noro pactBopa caxapa no6asunu 10 r caxapa. KakoBa maccoBast 10j1s1 caxapa
B MIOJIy4€HHOM pacTBope?

6. B Mmequiune yacto npumensiercs usnonoruueckuit pactsop — 0,9 %-Hel1it pacTBOp XJIopuaa
Hatpusi. Kakas macca cosiv BoguTcst B opranuszm npu BiuBanuu 500 r Takoro pactsopa?

7. CKOJBKO IpaMMOB COJIM M MUJUIMIIUTPOB BOJbI HYXKHO B3STbh, 4TOOBI MPUTroToBUTH 250 T 20
%- pacTBOpa 3TOM comu?

8. Cmemaniu 200 r 40 % u 100 r 30 % pacTBOpa a30THOM KUCIOTHI. ONpenenuTe MacCOBYIO
JIOJIF0 KMCIIOTHI B MIOJYYEHHOM PAacTBOPE.

9. Kakyro maccy ¢ocdara Kamust ¥ BOIBI HAJIO B3SATh ISl IPUTOTOBJICHUS] pACTBOPA C MacCOBOM
noneit KsPO4 8% maccoii 250 r?

10. Kakyro maccy coiu ¥ BOJBI HAJ0 B3STh JJISl IPUTOTOBJICHUS PAacTBOpa C MAacCOBOM JoMei
cynegara Harpus 0,12 maccoii 40 kr?

Kpurtepun onenku:

Bbonee 90%- ouenka 5 (pereno npaBunsHO 9-10 3a1a4)

ot 89-70 %- onenka 4 (pemieHo npaBwiIbHO7-9 3a1ay)

ot 69-50% - orenka 3 (pemeHo MpaBWIBHO 5-6 3a/1a4)

Menee 50%- orieHka 2(MeHee 5 3a71aq).

Il. ToaroroBKa coo01eHNs 1O TeMe : (HA BHIOOP)

Guac.

TEKCT 3AJIAHUA:

«Hcmonp30Banue OJICKTPOJIMUTOB B TCXHUKE»

YcioBuA BBINOJTHEHUS 3aIAHNS ¢
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1. MecTo (BpeMsi) BBIMOJIHEHHS 3a/1aHNS:_3aJaHUE BBIOJIHSIETCS BO BHEAYAUTOPHOE BPEMs

2. MakcumanabHOE BpeMsl BHITOJTHEHUS 3aJjaHus 6 yac

3. BbI MOKeTE BOCIIOIb30BaThCI KOHCIICKTOM . V‘-IC6HI/IKOM, r100aJIbHOM CEThIO

HIkaJja oneHKH 00Pa30BATEILHbBIX JO0CTHKCHMII:

Kpurepuu :

- yMeHue chopMynIupoBaTh eib padoThI;

- YMEHHUE MoA00paTh HAYYHYIO JIUTEPATYPY IO TEME;
- IOJIHOTA U JIOTUYHOCTH PACKPBITUS TEMBIL;

- CaMOCTOSTEIbHOCTh MBILUICHUS;

- CTUWIMCTUYECKAsl TPAMOTHOCTD U3JI0KEHHUS;

- KOPPEKTHOCTh BBIBOJIOB;

- IPaBUJIBLHOCTH OpOpMIIEHUS paOOTHI.

CamocronTeabHasi padora (BHeayauTopHas)Ne 5

(10 gac.)

TEKCT 3AIAHUA:

Pemenune 3axayu (6 yac.)

|.Pemienue 3agau (2 vac.)
Tun 3amaun: Berumcienne macchl WM 00bEMa MPOAYKTA, MO M3BECTHOW Macce MCXOIHOTO

BCIIECTBA, COACPIKAILICTO IIPUMECH.

IIpumep pemieHus 3agay:

Kaxoit 066ém okcupa cepsl (IV) oOpasyetcst npu 06xure nupura maccoit 30r, KOTOPBIA KpoMe
cynebuna xenesa FeS2 conepxur 20% (o macce) npumeceii?

AJITOPUTM pelIeHus:

1. 3anucate KkpaTkoe ycioBue. COCTaBUTh YpaBHEHHME DPEAKIUH WU ONPEACIUTh IO HEMY

KOJIMYECTBA UHTEPECYIOIINX BEIIECTB.
Hano: Pemenue:

m
4 FeS2+ 11 02= 2
(muputa) =30 T
Fe203 + 8 SO2
)
4moin
(mpumec) =20%
8MoIb
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V(S02) -?

2. OnpenenuTh Maccy YUCTOrO BELECTBA!

m (FeS2) = m(nupura) - m (mpumeceii)

m (mpumeceit) = m(tuputa) ¢ o(rpumec) / 100%

m (mpumeceit) = (30r » 20%) / 100% = 6r

3. Ilo u3BecTHOM Macce HaliTU KOJIMYECTBO BELIECTBA:
v=m/M  M(FeS2) =56+ 32-2 =120r/monb
v(FeS2) =24r / 120r/moinb = 0,2mMo011b

3. [Io COOTHOIIEHWIO B YpPaBHEHHUHM PEAKIMU OIPEACIUTh KOJIMYECTBO BTOPOTO
BEIIIECTBA:

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

4MOJIp ------------ 8MOIb

0,2mo1p ---------- 0,4morB

4, Haiit 005EM razoo0pa3Horo BemecTna:

V=veVm; Vm = 22.4 1/M0ib
V(S02) = 0,4momb * 22.4 n/moib = 8,961
OtgeT: V(SO2) = 8,961

TEKCT 3AJIAHUA:

3anaun 7151 BHEAYJUTOPHOU CaMOCTOSITENIbHON paOOThI

1. Onpenenuth 06beM BOJOPOAA, BBIICTUBIIETOCS MPU JCUCTBUU COJSHOW KHUCIOTHI HA
40r TeXHUYECKOTO AFOMUHUS, COAepKaiiero 5% mpumecei.

2. Ornpenenutb Maccy OKCHJIa KaJbIvs, MOTYyYeHHOTO Mpu pazioxkenun 300r u3BeCcTHsIKA,
conepsauiero 15% npumecei.

3. Kakoii 00beM raza BbIACTUTCS MIPH IEHCTBUU KOHIIEHTPUPOBAHHON CEPHOI KUCIOTHI Ha
oOpa3er] TeXHUYECKOro cBUHIA Maccoit 60r, coaepxkantuii 7% npumeceit?

4, Onpenenure Maccy okcuaa dochopa (V), moaydeHHoro npu cxuranuu 16 r ¢pocdopa,

coaepxamiero 14% npumeceil.

Kpurepum oueHku:
100%- omenka 5 (pemieHo mpaBUILHO 4 3a7a9u +cXxema)

90% - onenka 4 (pemieHo MPaBUWIBHO -33a/1a4n+ cXeMa)
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ot 80% - oueHka 3 (pelieHo NpaBMWIbHO 2 3a/1a4M + cXema)

Mmenee 50%- orenka 2 (MeHee 2 3a7a4 , JONYIIEHBI OIUOKU B CXEMe).

Il .Pemienne 3aga4 n ynpa:kaenmii (2 yac.)

TEKCT 3AIAHMA:

1.0Onpenenure cTeneHb OKUCICHHS 3JieMeHTOB B cieayromux coeguHenusx: KCIOsz, HCIOg,
Ca(HCO3)2 , H2, (NH4)2Cr207, KNOgz, H2SO3, H2S, FeSOa4, CaSiOz, KMnOs.

2. PaccraBbTe CTENEHM OKHCICHHS BCEX DJIEMEHTOB B ()OpMyJax BEIIECTB, yYaCTBYIOIIUX B

cIeayroued XUMUYECKON PEaKInu:

Hg + S = HgS

NaNO3 = NaNO2 + O2

3.MetomoM 3neKTpoHHOro OanaHca moadepuTe KOd(PQPHUIMEHTH B CXeMaX OKHCIHTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUH U YKAXKUTE MPOIECC OKUCICHUS U BOCCTAHOBJICHUS:

K2Cr207 + HCI = CI2 + KCI + CrCI3 + H20

Ag® + HNO3 (xort) = AQNO3 + NO2 + H20
H,0z + KMnO4 + HzS04 = Oz + K2S04 + MnSO4 + H20

Cu + HNOs3 (pas6.) = Cu(NOs)2 + NO+ H20
H>O, + HI = I, + H20

4.Yxaxute cyMmMy K03 QHUIIMEHTOB B ypaBHEHUH, OMICHIBAIOIIEM PEaKINI0 OOMEHa:
a)SO2+H20-H2S03;
0)2KC103=2KCI+302;
B)2NaOH+MgS04=Mg(OH)2+2NaCl;
r)Zn+CuS04=ZnS04+Cu
1)3;
2)6;
37,
4)4;
1.Kak u3meHsercs CKOpocTh XMMUYECKOM peakliuu, €Clii TP YBEIHMUEHUHU TemnepaTypsl Ha 30
°C KOHCTaHTa CKOPOCTH 3TOH peakiuu Bo3pacTeT B 100 pa3? OTBeT MOATBEPAUTH pacuéTamu.
1) yBenunuuBaetcs B 100 pa3
2) HE U3MeHseTCs
3) ysenuuuBaercs B 800 pa3
4) yennuuBaercs B 27 pa3
Kakum crioco0oM MOKHO yBEITMUUTH BBIXO/ BOASHOTO Mapa JJisl peakluu
CO2(r)+H2(1)«>CO(r)+H20(1)-Q?
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1) YBenuuuth naBieHue

2) YMEHBIIUTD JaBJICHUE

3) yBEIMYUTH KOHIIEHTPALIMIO BOAOPOAA

4) yMEHbBIINUTH KOHIICHTPAIUIO YIJIEKUCIIOTO rasa

Il 3amanue

|. TemmeparypHblii K03()(UIMEHT CKOpPOCTH peakuuu paBeH 2. Ha ckompko rpaaycos

HE00XO0/IMMO MOBBICHTH TEMIIEPATYPY, YTOOBI CKOPOCTh JAHHOM peakiuy yBeIHnumiIachk B 16 pas?

1)4 2)40 3)256 4)256°

OTBeT NOATBEPAUTH pacuETaMu.

Il. TIpu kakoif KOHIEHTpamuu (MONB/IM°) BOAOPOJA M HOAA CKOPOCTH MPAMOI XHMHUYECKOM

peaxkuuu

Ha(r)+12(r)>2HI(T)

UucneHHO He paBHA KOHCTaHTe CKOPOCTU?

1)0,2us5 2)02ul 3)25u04 4)1lul

OTBeT NoATBEPAUTH pacuETaMu.

1. KoHcTaHTa paBHOBECHS peaKIu

4HCI(r)+02(r)«>2H20(1)+2Cl2(T)

pu HekoTtopoi Temneparype paBHa 0,3. Kak MOXXHO M3MEHUTh YMCIIEHHOE 3HAUEHHUE STOU
KOHCTaHTHI?

1) I3MeHuTh UCXOAHYIO KOHIICHTPAIUIO KUCIOPOoaa

2) U3MEHHUTh PABHOBECHYIO KOHLIEHTPALMIO XJIOpa

3) U3MEHUTH PABHOBECHYIO KOHIIEHTPAINIO UCXOJAHBIX BEILIECTB

4) U3MEHUTH TEMIIEpaTypy

3amanue 1 2 3 4 5
OtBeT 1 3 2

N
N

Kpurtepun onenku:

bonee 86%- onenka 5

ot 62-85 %- onenka 4

ot 40-61% - ouenka 3

menee 40%- orienka 2

Pemenue 3apau nmo teme «Metauibl»; «HemeTraibl» (2 4ac.)

TEKCT 3ATAHUA:

Bapuanr I.
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1. BeruncnuTe Maccy OKcHla MEAU MOIYYEHHOTO TIpY OKUCIIEHNH 6,4 T Menu.

2. CxoJIbKO OKCHIa cepedpa HeoOX0AMMO MPOKAIUTh, 4TOOBI MOIy4uuTh 10,8 T cepedpa.

3. Kakas macca ruapokcunaa skenesa (III) Beimager B ocamok, €ciav Ha pacTBOP, COACpKaITU
16,25 r xmopuna xenesa (I11I) moaeiictBoBaTh pacTBOPOM TUAPOKCHIA HATPHSI.

4. Beraucnure, OCTaTOYHO JIM 6,4 T KUCIOPOIa Jisl OJHOTO 00xkura 9,6 T cynbduna muHKa.

5. Ilpu obGxwure m3BectHsika CaCOsz Obuto monydeHo 5,6 T okcuaa Kanmbius. Kakoil o0béM
YTJIEKHUCIIOTO Ta3a (H.y.) Ipu 3ToM oOpaszoBaiics?

6. Kakoit 006EM xs10pa moTpedyercs s TIOJHOTO CKUTaHus 5,6 T kernesa?

7. 10,6 r coapl pacTBOpUIM B coOJsiHOM Kkuciore. Kakoil 00BEM yriaekuciaoro rasa mpu 3ToM
BbIACIIUIICA?

8. CKOJIbKO KUCIOpOAa MOTpedyeTcs sl COKUTaHus 3 T JTUTHS?

9. LIMHK pacTBOPUIIM B COJSIHOM KHUCIOTE, B O0BbEM BBIJCIMBILIErOCS raza cocTaBmi 2,24 1
(n.y.). Kakasg macca niuHka Obuia pacTBopeHa?

10. Ha BoccranoBinenune meau u3 okcuna menu (II) Opuio m3pacxomoBano 5,6 1 Bomopoja.

CKOJIBKO TpaMMOB M€Y MOJTYYHIIA?

Bapuanr 1.

1. U3 280 r okcuaa Kanblus MOAyduwian 358 T THAPOKCHUJIA Kajblus. Belunciute MaccoByIO
JIOJTFO BBIXOJa TUAPOKCUIA KATIbIIUA.

2. Paccumraiite, kakas Macca Meau TOTpedyeTcs Uid peakuud ¢  U30BITKOM
KOHIICHTPUPOBAHHOW a30THOM KUCJIOTHI /ISl TTosrydeHus 4 11 (H.y.) okcuaa azorta (IV), ecniu oObeMHas
JIOJIA BBIXOZAa cocTaBiieT 96%.

3. Kakyro Maccy okcuja KaibI[Usi MOXHO MHOJYYUTh IPH TEPMHUYECKOM paszioxkeHun 600 r
U3BECTHsKA, coaepkaiero 10% npumecein?

4. PaccumtaiiTe Maccy okcuaa Oapusi, oOpa3zyromierocs npu pasinoxkeHuun 80 r kapOoHata
Oapusi, comeprkaiiero 3% npumecei.

5. Ilpu gercTBUM KOHIEHTPUPOBAHHON CEPHOM KHUCIIOTHI HAa KPUCTAINIMYECKUN XIIOPUL HATPUS
maccoil 5,85 r Obu10 MoTydeHo 2 11 XJopoBoaoponaa. OnpeaenuTe MacCoBYIO JI0JII0 BBIXOa MPOAYKTa
peakiuu B (%) OT TEOPETUYECKHA BO3MOXKHOTO.

6. [1pu B3aumo1elicTBUY IIMHKA C 9,8 T cepHOI KHCIOTHI ObUIO MOdy4YeHO 14 T cynbdara HUHKA.
Omnpeznenute MaccoBYIO JOJIO BBIXOA MPOAYKTa peakiiu B (%) OT TEOPETUUECKH BO3MOMKHOTO.

7. Tlpu B3aumoneiicTBuu 23 T HaTpusi ¢ BOJOW Oblo monydeHo 8,96 1 Bomgopona (H.y.).

Haiinure 005EMHYIO OJTIO BBIXOA MPOAYKTA PEAKITUH.
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8. Tlecox maccoil 2 Kr CIJITaBWJIX C HM30BITKOM THAPOKCHIA Kallds, MOJIyYMB B pe3yJIbTaTe
CUIMKaT Kanusi Maccod 3,82 kr. OmpenenuTe BBIXOJ MPOAYKTa peakuud B % OT TEOPETHUYECKH
BO3MOXKHOT0, eciii MaccoBast 1o SiO2 B mecke 90%.

9. 315 r a30THOM KUCJIOTHI MOJIHOCTHIO TPOPEAruPOBAIIO ¢ TMAPOKCUAOM Kajblus. Beraucinure
Maccy IMOJIy4EHHOIO HUTpaTa KaJbLMs, €CJIM J10JIsl €ro BbIxoaa cocrtasisieT 80% OT TeopeTHuecKu
BO3MOKHOTO.

10. Kakas macca xnopuaa xenesa (III) Oyzer momydeHa mpu CxKUranuu 5,6 T keme3a B XJIope,
eciu notepu ero coctaBisor 10%?

Pewenue 3anay no reme «Hemeramib»

1. Ha ruapoxcun Hatpus, B3sSThI B HEOOXOAMMOM KOJIMUYECTBE, IOJIEHCTBOBAIM PACTBOPOM,
cojepkaiuM 252 T a30THOM KMCIOTHI. Bblunciinte Maccy IMOJIy4EHHOH COJIM, €CIM IPaKTHUYECKUN
BbIXOJI cocTaBisieT 90% OT TEOPETUUYECKOTO.

2. [Tpu narpeBanuu Hutputa ammonust NH4sNO; o6pasyrorcs a3oT u Boja. Beruucnure oobem
azora (H.y.), KOTOPBIM MOKHO MOJYYUTh MPU Pa3ioxKeHUU 6,4 T HUTpUTA aMMOHHS, €CIU 00beMHas
JI0J1s1 BBIXO/1a a30Ta cocTaBisieT 89%.

3. IIpu pasznoxenun 107 r xyopuga amMMmoHus moiydeHo 38 i1 ammuaka (H.y.). Beruucnure
00BEMHYIO JIOJI0 BBIXOJ]a AMMHUAKA.

4. BpruuciauTe Maccy a30THOM KHCIIOTHI, KOTOPYIO MOYXHO MOMy4uTh U3 20,2 T HUTpaTa Kaius
IIPU €r0 B3aMMOJEHCTBUM C KOHLEHTPUPOBAHHOW CEPHOM KHMCIIOTOM, €CIIM MaccoBas JOJs BBIXOAA
KHCJIOTBI cocTaBisieT 98%.

5. Paccumtaiite maccy pochopHON KHUCIOTHI, KOTOPYIO MOKHO nonyuuTh u3 80 r ¢ocdara
KQJIBLIMS TIPU €r0 B3aMOJECHCTBUN C KOHLIEHTPUPOBAHHON CEPHOM KHMCIIOTOW. MaccoBas 101 BBIXOAA
KHCIIOTHI cocTaBiseT 96%.

6. U3 50 r asora, comepxkamero 5% mnpumeceit. [lomyunnm 8 r ammmaxa. Paccumraiite
MacCOBYIO JIOJI0 BBIXO/1a aMMHUAKa.

7. Boruncnute o0beM YIJIEKUCIIOro ra3a U Maccy >KKEHOW M3BECTH, KOTOpbIE MOJy4arcs npu
o6xure 500 Kr U3BECTHsIKA, cojepxkaiiero 8% mpuMecei.

8. Ilpu cropanun 187,5 r yras obpazoBanock 336 1 okcuaa yriepoaa (IV). Boerumciure
MacCOBYIO JIOJI0 yIJIEpOJa B yIJIE.

9. Kakas macca kpeMHHUs IOJDKHA 0Opa3oBaThCs NMPU BOCCTAHOBIEHUM yriem 60 r okcuaa
kpemuus (IV), conepskamero 5% npumeceii?

10. Ipu npoxanuBanun cmecu xiopara kamus KCIOz u xmopuna xamust KCI maccoit 50 T
BBIJIENIWIICA Ta3 o0beMoM 6,72 11 (HopMmayibHBIe ycioBHs). OmpenenuTe MaccoBYIO JOJIO XJIOpUIa

KaJIis B UCXOJHOM CMECH COJIEH.
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Kpurepun oneHku:
Bonee 90%- onenka 5 (pereno npaBuinbHO 9-10 3a1a4)
ot 89-70 %- onenka 4 (pemieHo npaBwIbHO7-9 3a1a4)
ot 69-50% - ontenka 3 (pereHo npaBUIBLHO 5-6 3a1a4)
MeHee 50%- orieHka 2(MeHee 5 3a71a4).

I1. 1. Padora ¢ Tabaumamu 2 gac.

2. PaGora co cxemamu 24ac.

Bapmuanr |.
1. 3anumuTe onpeaeneHus: KUCIOT U OCHOBAHUM.

2. [IpuBenennbie GOpMyJIIbI BELIECTB PACIPEIEIUTE MO KIaccaM:

Okcuapl OcHoBaHUS Kucnotsr Comn

HNOs3, CO2, KOH, P20s, NaNO3, CaSOs4, MgO, FeCls, Cu(OH)2, SO, HCIO4, BaO, Fe»0s,
LiOH, H2SiOs, Ca(OH)2, KsPO4, NaOH, Sr(OH)..

3. Ilpu momomM NEPUOAMYECKON CHUCTEMBI COCTaBbTE€ (OPMYIBI OKCHJIIOB CIEIYIOIIMX
AJIEMEHTOB: AJIFOMUHUSA, YTIEPOJIa, CEPhI, MBIIIbAKA, ITUHKA, kene3a (I1). YkaxuTte ux xapakrep.

4. Ins snementoB: Na, Al, Si — coctaBpTe (OpMYJBI BBICHIMX OKCHAOB M THIPOKCHIOB.
Pacnionoxure ruApOKCUIbI IO YCUIICHUIO KUCIIOTHBIX CBOMCTB.

5. Cpenu nepeunciaeHHbIX OKCUIIOB YKaXXUTe OCHOBHbBIE U KuciotHble: CaO, SO2, P20s, CuO,

FeO, Si02, Mn207, BaO, 3anonxute Tabauiy:

OCHOBHBIE OKCHUIBI KuciaorHbIE OKCHIIEI

6. Cpe,Z[I/I IMEPCUUCIICHHBIX OCHOBaHUH YKQKHUTEC IICJI0OYN U HEPACTBOPHUMBIC OCHOBAHUA: NaOH,
Cu(OH)., Fe(OH)3, Ca(OH)2, Ba(OH)2, KOH, A1(OH)s.

lenoun:

HepaCTBopI/IMLIe OCHOBAHUA:

7. OcyllecTBUTE CIEAYIONINE XUMUYECKHE TPEBPAILICHHUS:

a) FeCl, — Fe(OH)2 — FeSO4 — Fe — FeCl

0) P — P20s — H3PO4 — NazPOs4 — Ca3(POa4)2

8. Hamummre ypaBHEHUs BO3MOXHBIX PEAKIUil MEXIy BEIIECTBAMU: OKCHJ KAJUs, OKCH/I

docdopa (V), rumpokcua 6apusi, cepHas KUCIIOTa, Hoaua kanus, Hurpat cBuHma(ll).

Bapuanr I1.
1. 3anumuTe onpeaeneHusl OKCHUIAOB U COJICH.
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2. PacnipesienuTe 1o KjaccaM HEOPTaHMYECKUX BEIIECTB CIIEYIOIIUE COETUHEHHS U HA30BUTE
ux: Zn(NO3)2, HgCl2, HCI, NaOH, FeCls, Cl,O7, HBr, BaO, Cu(OH)2, MgCl., KCI, Ca(NO3),, KOH,
Zn(OH)2, P203, H3PO4, CuO, SO2, Na2CO3, H2SOa.

OKcuapl OcHoBaHU Kucnotsr Conn

3. Ilpu momMomu MepuoANYECKON CHUCTEMBbI COCTaBbTE (OPMYIBI THIPOKCUAOB CIIEIYIOIIUX
AJIEMEHTOB: AJIIOMUHUS, YTIEPO/Ia, CEPhI, MBIIIbIKA, ITMHKA, *kene3a (I1). Ykaxure ux xapakrep.

4. Ins snementoB: Mg, Al, S — cocTtaBbTe (QOpMYJBbI BBICHIMX OKCHAOB M THIPOKCH]IOB.
Pacnionoxure ruApOKCUIBI IO YCUIIEHUIO KUCIOTHBIX CBOMCTB.

5. Beibepure U3 cnmucka, OJHOOCHOBHBIE, JIBYXOCHOBHBIE U TPEXOCHOBHBIE KHUCIOTHI: H2SOg4,

H3PO4, HC1, H2COg3, HI, HNOs, H2S, HC104, 3anonauTe Tabmuiy:

OI[HOOCHOBHBIG KHCJIOTBI I[BYXOCHOBHHC KHCJIOTBI TpeXOCHOBHHe KHCJIOTBI

6. Bemummre u3 crnmcka Toiabko (opMmyisl coield u maite uM HasBanmsa: MgCOs, CaO,
Mg(OH)2, FeSO4, KC1, CuO, HF, NazSiOs, A1(OH)s, Bas(PO4)2, HPO3, Zn(OH)2, Zn (NO3)2, H2SOs3,
NazS0s3, K20, KBr, 3anonsauB Tabauiy:

dopmyiia conu HaszBanue

KpuTtepuu oieHKH caMOCTOATEIbHOI padoThI:

o CoOnronenue aaropuTMa BbINOJIHEHUS paboThl;

e To4HOCTH U MPAaBUIBHOCTB TOCTPOEHHUS X0/1a PAOOTHI;

o 3Hanue GopMys BEIIECTB U ONPEIEICHNH OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;

L] HpaBI/IJ'[BHOCTB 3aI10JIHCHU A Ta6J'[I/IIl C OIIpCACICHUAMH KJIACCOB HCOPraHUYCCKHUX
COCJIMHEHU;

o [lpaBuibHOCTH HAMMCAHUS XUMHUYECKUX PEAKLIUH.

Onenka «5» ecnu coOJI0/IeHbl BCce KpUTEpUU

OmneHka «4» KpUTepuu Bce COOIOIECHBI, HO OTBET COJCPXKHUT HE TPyOble OmMUOKH, win 1-2
OLIMOKH B TOYHOCTH OIpeIeIeHUI UM HallMCaHUU (pOpMYIL.

OneHka «3» KpUTepHH COOIOIEHBI HE B ITOJTHOM 00bEME, OTBET COJIEPKHUT HE TPyObIe OIINOKU

OreHka «2» KpUTepuu He COOITIOICHBI.

CamocTosiTesibHas padoTa (BHeayauTopHasi)Ne 6
(8 uac.)

TEKCT 3AJIAHUA:

1.CnroBapnas padora (padora ¢ TepmuHaMu). BIyuuTh 0OCHOBHBIE Ipoecchl. (2 yac.)

2.3anoiHeHue Tadauubl (2 yac.)
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Tepmun Pacmmgposka

I'mpparanus ITpouecc npucoeIMHEHU BOIbI
Jernaparanus ITpouecc oTiienIeHus BOIbI
I'mapupoBanue IIpouecc npucoennHeHUs BOIOPOAA
Jernnpuposanue ITpouecc oTimeneHus BOIOpoaa
I"asorenupoBanue IIpouecc npucoeAMHEHUS TaIOr€HOB
JeranorennpoBanue IIpouecc oTuieIIEHUS TAIOTEHOB

I'upporanorennpoBanue

[Ipouecc npucoeIMHEHUS THAPOTAIIONEHOB

JeruaporamoreHupoBaHue

HpOHCCC OTIICIUICHUSA THAPOTAJIOTCHOB

[Tuponu3 [Tpouecc pacuieniieHus y/B Mo AeHCTBUEM
temnepatyps! Boime 1000° ¢, 6e3 noctyma
BO3/yXa.

Kpexunr [Tpomiecc paciieruieHus y/B 1O ICHCTBHEM

temmnepatypsi 10 1000%

3ananusi: 3aMoHATE TaOIHUITy, COCTABUTH TAOJIMIy aHTOHMMOB TI0 TIPEIJIOKEHHBIM B TaOJIHIIC

TEPMHUHAM.

3.Pemienue ynpaxuenui (4 gac.)

1.Hanumute ctpykTypHble popmyisl 3-4 n3omepon cocraBa CsHio.

2.Yt0 03HAy4aI0OT MOHSTHS: TUII PEAKIMH, Ha3BaHHE Ipolecca?

3.Hamummwre moyiHyio CTPYKTYpHYIO popmyiry numeTmiioBoro 3¢gupa CHsz-O - CH3

ITokaxkxute pacipeaciCcHuc B Hel BHCKTpOHHOP’I IIJIOTHOCTH.

4.B xakux peaKknusax (HpI/ICOG,Z[I/IHCHI/Ie, 3aMCIICHUC, I/I30MepI/ISaHI/IH) MOJISIpHasA Macca BCIICCTBA

a) YBeJIMYUBAETCS 0) YMEHBIIIACTCS B) HE U3MEHSETCSA

5.Yto 03HauarOT NOHATHA: TUIl PEAKIMH; Ha3BaHHUE Mpolecca’?

[IpuBeauTe mpuMepsl
Kputepun onenkmn:

bonee 86%- ouenka 5
ot 62-85 %- onenka 4
ot 40-61% - ouenka 3

menee 40%- orienka 2
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CamocrosiTeJibHAsi BHeayIUTOPHas padora Ne 7

(6uac.)

TEKCT 3AJTAHUA:

3aganue 1

Bapuanr 1 Bapuanr 2

B cmech meTanoa u iporanosa maccoi 25,5 ¢ |B cMech sTanona u 6yranona-1 maccoi 21,3 1
MTOMECTUIIN U30BITOK HATPHS, IPU 3TOM MMOMECTUIIN H30BITOK HATPHS, IPU 3TOM
BBIZICTHIICS BOJIOPO/ (H.y) 00BEMOM 5,625 1. BBIJICITHIICS BOJOpO (H.y) 00bEMOM 6,72 1.
KaxoB cocTaB HCXO/IHON cMecH CIUPTOB? KakoB cocTaB HCXO/IHOI cMecH CIUPTOB?

OO0pa3sen peuienns 3a1aHust

B cmeck stanona um mpomanona Maccoil 16,6 r momecTwin HM30BITOK HATpus, MPHU 3TOM
BbIIETIIICA BOAOPO (H.y) 00bEMoM 3,36 11. KakoB cocTaB HCXOHOM cMeCH CITHUPTOB?

AJITOPUTM penieHust

Jlano:

m (cmecu) = 16,6 1.

V (H2)=3,36n

HaijiTn: coctaB UCXOIHOI CMECH.

Pemrenne

O0603HauuM Maccy 3TaHoua X T, Tor/a Macca npomnasona (16,6 — x) r.

1. O6vem BoAOPOAA, BBISIUBLIMICS IPU IEHCTBUM HATPUS HA ATAHOI,
2C2HsOH + 2Na = 2C2HsONa + Hz

Mr (C2HsOH) =24 + 6 +16 = 46 a.e.m.

M(C2HsOH) = 46 r/mom1b

46 r. cnupta obpazyercs 22,4 1. H-U3 2 »

N3 x r cnupra o6pazyercs a 1 Ho

224
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2. O6beM BOJOPO/Ia, BBIAEIUBIINNCS IPU JEHCTBUM HATPHsI Ha IPOIIAHOII,
2C3H7OH + 2Na = 2C3H7ONa + H>

Mr (C3H7OH) =36 + 8 +16 = 60 a.e.Mm.

M(C2HsOH) = 60 r/mop

60 r. nponanoina Beigenutbes 22,4 H-U3 2 »

U3 (16,6 - x) r. mpormanona Beaeautces b 1 Ha

_ (16,6 —x|-22,4
260

b
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3. 3nHas, yro obmuii 00beM a + b = 3,36 1, cocTaBisieM ypaBHEHUE C OJJHUM HEU3BECTHBIM:

22,4-x . (16,6 — x)-22,4

= 3,36
2-46 2-60

Orcrona x = 4,6 r. Takum o6pa3om, B cmecu Haxoautes 4,6 T atanona (CoHsOH) u 16,6 — 4,6 =

12 r nponanona (CsH7OH).

OtBer: B cmecu HaxoauTcs 4,6 T 3TaHona u 12 r nmpomnaHona.

3aganue 2

Bapuanrt 1

Bapuant 2

Hanucate ypaBHeHUE peakuuu,
MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA
YKCYCHOM KHCJIOTBI

Hanucate ypaBHeHUE peakiuu,
MTOATBEPKIAIOIINE XUMUYECKUE CBOWCTB
MIPONMOHOBOW KUCJIOTBI.

AJITOPUTM pelleHus

Jlis BBINTOJIHEHHUsS 3a/a4yd HEOOXOIMMO BOCIOJB30BAaThCSA TECOPETHYECKHMM MATepHAIOM II0 TEeMe
IIPAKTHYECKOIO 3aHSATH.

3aganue 3

Hamumnre ypaBHeHus peakuuid, IPU TNOMOLIM KOTOPBIX MOXHO OCYIIECTBUTh CIIEAYOLIUE

IPEBPALLCHUS:

Bapuanr 1 Bapuanr 2
CaC2 —» CoH2 —» C2Hs —CoHs — CoHsCl CoH, —» CHsCOH—s CHsCOOH—s CO,
—C2Hs0H

2.HanmmuTe ypaBHEHHUsI PEAKIMi, TPU MOMOIIN KOTOPBIX MOYKHO OCYIIECTBUTH CIIEIYIOIIHE
npespauienus: CHs— C2Hg — C2HsCl — C2HsOH — CH3COH — CH3COOH— CH2CICOOH
!
C2H4 — CoHsBr

JlaliTe Ha3BaHUA MPOAYKTaM PEAKIUH MO MEXIYHAPOJHON HOMEHKJIATYpPE.

3angava 1. Onpenenute MOJIEKYJISIpHYIO (POPMYJTy OPTraHUYECKOTO COEMHEHHUs, €CIIU MaccoBast
nonist yriaepoaa B HeM paBHa 37,5%, xuciaopona — 50%, Bogopona — 12,5%. OtHocurenbHast
TUTIOTHOCTB JJAHHOTO COETMHEHHUS TI0 BOJIOPOy paBHa 16.
OO0pa3sen peuieHnst 3a1aHus
Bbruucium MOJISpHYIO Maccy HCXOJHOTO BEIECTBa
M (B-Ba) =M (H2) - DH2 =16 - 2 r/monb = 32 r/mMomb
1) CxH,0; — dopmyna BemiecTBa
x:y:z =n(C):n(H):n(O)
2) Ilyctp Macca ucxoanoro Bemectsa 100 r, Toraa:
m(C)=375r m(H)=125r m(O)=50r
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3) Berunciamm KoIM4ecTBO BEIEeCTBA KaXKI0T0 AJIEMEHTa
n(C)=37,5/12=3,125 monb
n(H)=12,5/1=12,5 monb
n(0)=50/16=3,125 momb
4) PaccuntaeM COOTHOILIEHUE aTOMOB B MOJIEKYJIE BEIIECTBA
x:y:z=n(C):n(H) :nO)=3,125:12,5:3,125
[TpuBeeM 3HAUCHUS K EIBIM YUCIIAM
X:y:z=1:4:1
Takum o6pazom, popmyna uckomoro BemiectBa — CH4O nmu CH3OH (Metano:n)
5) IIpoBeprM UCTHHHOCTD (HOPMYJIBI
M (CH30H) = 12 + 4 + 16 = 32 r/monb — popmyna BepHa
OtBer: CH30H (MeTano.1)
TEKCT 3ATAHUWA:

Ne 1. BeiBemute opmyity BemiecTBa, coaepxkarero 82,75% yranepona u 17,25% Bomgopona.
OTHOCHUTENBHAS TUIOTHOCTh TAPOB 3TOTO BEIIECTBA M0 BO3yXY paBHa 2.

Ne 2. Onmnpenenutre npoCTEHIIyr0 XUMHYECKYI0  (GOpPMYIy  KHUCIOPOICOEPKAIIero
OpPraHMYECKOI'o BEIEeCTBAa MO JaHHBIM aHaju3a: MaccoBas 1oJid yriepoaa 54,55%, sonopoaa 9,09%.
Yro 3TO 3a BEIIESCTBO?

No 3. Onpenenute MOJIEKYISIpHYIO (OPMYITY YIJIEBOJOPOJIa, €CIIM MaccoBasi J0Jis yriepojia B
HeM paBHa 85,7%, a Bomopoma — 14,3%. OTHOCUTENbHAS IUIOTHOCTh 3TOrO BEIIECTBA MO a30Ty
paBHa IPUMEPHO 2.

No 4, Ompenenure MOJEKYTSIpHYIO (QOpMYyITy BEIIECTBA, €CIHW €ro IUIOTHOCTh TP
HOPMAaJIbHBIX YCIOBUSX paBHa 1,4285 r/m, maccoBas noins yriaepoaa cocrasisier 0,375, Bomopoma —
0,125, xucnopona - 0,5.

3agaua Ne 3. Cmech METaHOJIa U DTaHOJIA OKUCIWIIN TepMaHTaHATOM Kallvs. BelienuBImiics
ra3 IponycTUIM Yepe3 U30bITOK 0apuUTOBOM BOABI, MPU 3TOM oOpa3zoBanoch 1,97 r ocaaka. Takoe xe
KOJIMYECTBO MCXOJHOW CMECH COXIJIM W, MPU MPOMYCKaHUM OOpPa30BaBIIETOCS Ta3a 4epe3 M30BITOK
OapuToBOM BOJBI, mony4min 5,91 r ocanka. OnpeaenuTe KOJIMUYECTBO BEIIECTB ATAHOIA M METaHOJa B
HWCXOJHOM CMECH.

Pemenne

1) TIpotecchl OKHCACHHS CITUPTOB MPOTEKAIOT ITO-Pa3HOMY

CH30OH + 3[0] — CO2 + 2H20 Q)
1 monb 1 momb
C2HsOH + [O] — CH3COOH + H20 2
1 mouib 1 mosib
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CO2 + Ba (OH), — BaCOs3 + H0 3)

1 monb 1 monb
2CH3OH + 302 — 2CO2 + 4H,0 (4)
2 MoJIb 2 MoJb
C2HsOH + 302 — 2CO2 + 3H20 (5)
1 monb 2 MOJib

2) OcaakoM B KaXIIOM cllydae sBJseTcs kapOoHat Oapus. OnpenennM KOJIMYeCTBO BEIIeCTBA
KapOoHara Oapus AJIs KaXJO0ro cilydasi.

n1(BaCO3) =1,97 r/ 197 r/mons = 0,01 moub

n2 (BaCO3)=5,91 1/ 197 r/mons = 0,03 MoIb

3) Ompenenum komuuectBo BemiectBa CO2, 00pa3oBaBIIerocs Py OKUCICHUH METaHOJIa

n (COz) = ny(BaCO3) = 0,01 monb

4) OnpexnenyM KOJIMYECTBO BEILIECTBA METAHOJIA

n (CH3OH) =n (CO2) = 0,01 monb

5) ITockonbKy KOJMYECTBO BellecTBa BTOporo ocanka paBHo 0,03 Moib, ClIeI0BaTelbHO
KOJIMUECTBO BelecTBa oopazopasiuerocs CO2 mo ypaBHeHusiM 4 u 5 Toxe paBHo 0,03 MoJb.

N3 Hux 0,01 MOab NMpUXOIUTCS HA JIOJIIO CTOPEBLIET0 METAHOJIA, TOTJa Ha JOJI0 CrOPEBIIETO
stanona npuxoaurcs 0,02 Mosb.

Omegem: n (CH30H) = 0,01 monb

n (C2HsOH) = 0,02 monb

3aoaua 1. Tlpu oxucnenuu 100 r pacTBopa Gpopmainbpaeriia U 3TaHOJa B BOJE IEPMaHIaHATOM
kanusi oOpazoBasioch 30 r kapOOHOBOM KHUCIOTHI M Ta3, KOTOPBIM MpU HPONyCKaHUH B U30BITOK
OGaputoBoii Bonbl gaer 20 r ocagka. OmpenenuTe MaccoBble 10U (QopMalblerujia U cnupra B
HCXOJIHOM PaCTBOpE.

Yci0BuA BBINOJTHEHUS 3IAHMS ¢

1. Mecto (BpeMmsi) BBITIOJTHEHHUS 3a/IaHMs . 3aJaHUE BBITIOJIHIETCS BO BHEAYJIUTOPHOE BPEMS

2. MakcuManbHOE BpeMsi BBITIOJIHEHHUS 3a7aHusl 4 vac.

3. BbI MOeTe BOCIIOIb30BAThCSI_KOHCIIEKTOM ,V‘lC6HI/IKOM, r100aJIbHOM CEThIO

Kpurepun onenkmn:

Bbonee 86%- ouenka 5

ot 62-85 %- onenka 4

ot 40-61% - onenka 3

Menee 40%- ouenka 2

3agaHue (BHeAyTUTOPHASI CAMOCTOsITEeJIbHAsI padoTa) Ne 8

(6uac.)
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TEKCT 3AJTIAHUWA:

3aganue 1

[TocTpouTh CTPYKTYpHBIE (POPMYIIBI CIIETYIONIINX AMUHOB!

Bapuanr 1 Bapuanr 2
MertunamMux [Iponmnamun
MeTtunsTruiiaMuH MertunnponuiaMuH
Tpumerniamux Tpustunamua

OO0pa3sen peuienns 3a1aHust

[TocTpoutsb CTPYKTYpHYIO (hOpPMYITYy STUIIAMHUHA.

AJITOPUTM penieHust

1. 3anKChIBAIOT CTPYKTYpHYIO popmyny ammuaka (NHs):

H

I
H—MN—H

2. 3aMenaroT OA1H BOJAOPO/I HA OJIHY 3THIIbHYIO TPYIITUPOBKY:

CH
|
H— N —H

OTWiaMuH

AHAJIOTUYHO CTPOST CTPYKTYpHBIE (OPMYJIBI APYTUX AMUHOB, 3aMelliasi OMH, J1Ba U TPU aToMa

BOAOpPOJa B aMMHAKC Ha YIJICBOAOPOIHBIC paIUKaJIbI.

3aganue 2

Bapmuanr 1

Bapmuanr 2

Hanucare ypaBHEeHuE peakuuu,
MOATBEPKIAIOIINE XUMUYECKUE CBOWCTBA
aHWJIMHA

Hamnmcars ypaBHeHue peakuuy,
MIOATBEPKIAIOIINE XUMUYECKHE CBOUCTBA
AMUHOYKCYCHOW KUCJIOTHI.

OO0pa3sen pemrenus 3a1aHus

[Ipu  BBIMONHEHMS]  JaHHOTO  3aJaHUsl  HEOOXOJAMMO  BOCIOJB30BATHCA
TEOPETHUECKUMU U y4eOHO-METOUUECKUMH MaTepraIaMu Mo TeMe
3amanmne 3
Pemmts 3amauy:
Bapuanr 1 Bapmuanr 2

Boruncnute macey constHoit kucnotsl (HCI),
KOTOpasi MOTpedyeTcs JIsl TIOJTHOTO
B3aumozeiictaus co 102 r 2%-ro pactBopa

Brruucnute Maccy GpoMHOI BOJIBI €
MaccoBo# gonei opoma 3,5%, kotopast
noTpeOyeTcst UIsl TOJIHOTO B3aUMOIEHCTBHS

KpaTKUMH
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aHWJIMHA. co 150 r 2%-ro pacTBopa METUIaHUIINHA.

Oo0pa3en peuieHust 3a1aHUA

Beruncnute Maccy OpOMHOHM BOJIBI ¢ MacCcOBOM aoseit opoma 2%, KoTopas moTpedyeTcs s
MOJIHOTO B3auMojeicTBus co 186 r 1%-ro pacTBOpa aHUIIMHA.

AJITOPUTM penieHust

Jlano:

m (CeHsNH2) = 186 1.

® (CeHsNH3) = 1%-s1ii pacTBOp

® (Br2) =2%

HaiiTu: m (OpoMHOIi BOJIBI).

Pemienue

1) Beruuciaum mMaccy aHanuHa, BCTYIHBIIETO B PEAKIIUIO:

m (CeHsNH2) = o (CeHsNH2) - M pacrsopa (CeHsNH2) = 0,01 - 186 = 1,86 .

2) 3anuiieM ypaBHEHUE peaKluy B3aUMOJICHCTBHS aHUIIMHA ¢ OPOMHOM BOJIOM:

1.86r
NH;

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

3) cocTaBisieM MPOIOPITUIO JIJIsl pacueTa MacChl OpOMa, BCTYIHBIIETO B PEAKIIHIO:
93 r CeHsNH2 — 480 r Br2

1,86 r CeHsNH2 — x r B

Mr(Br) =160 a.e.m.

Mr(CeHsNH2) =12 -6+ 7+ 14 =93 a.e.m.

Mr(CeHsNH2) = 93 r/monb.

xX= M =9,ba

93
4) Paccuutaem maccy 2% pacTBOpa OpOMHOMN BOIBI:
OrtBet: notpedyercst 480 T GPOMHOI BOJIBI.

Yci0BuA BBINOJIHEHUS 3IAHNS ¢

1. Mecto (Bpemsi) BBIIOJTHEHHUS 3a/IaHM . 3aJJaHUE BITIOJHIETCS BO BHEAYJAUTOPHOE BPEMS

2. MakcuManbHO€E BpeMsl BBIITOJHEHUS 3a1aHus 6 Jac.

3. BbI MOeTe BOCIIOIb30BATHCSI KOHCIICKTOM , V‘{C6HI/IKOM, r100aJIEHOM CEThIO

Kpurepun onenkn:
bonee 86%- ouenka 5
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ot 62-85 %- onenka 4
ot 40-61% - onenka 3

menee 40%- orenka 2

CamocTosiTe/IbHAsi BHeayauTopHas padora Ne 9 (8 yac.)

TEKCT 3AJIAHUWA:

HoaroroBka npeeHranuu mo teme (8 yac.)

1. «Ponb xuMuu B MO€# poheCCHOHATBHON AEATEIIEHOCTI

Yci0BHA BLINOJHEHUS 3aaHNS ¢

1. Mecto (BpeMﬂ) BBIIIOJIHCHUA 3aJaHU . 3aJIJAHNEC BBIMIOJHACTCS BO BHCAYAUTOPHOC BpEMS

2. MakcuMaabHOE BpeMsl BHIIOJTHEHUS 3aaHus: 8 4.

3. Bel MOkeTe BOCIIOJIL30BATHCA VUEOHMKAMH, TII00ATTBHON CETHIO

HIkaJja oeHKH 00Pa30BATEILHBIX J0CTHKCHMII:

Kpurepuu :

- yMeHue chopMyIupoBaTh eib padoThI,

- YMEHHE N0A00paTh HAyYHYIO JIUTEPATYPY 110 TEME;

- [IOJIHOTA U JIOTUYHOCTh PACKPBITUS TEMBI;

- CAaMOCTOATEIBHOCTb MBILICHHUS;

- CTHJIMCTHYECKAs TPAMOTHOCTD U3JIOKCHUS;

- KOPPEKTHOCTH BHIBOJIOB;

- IPaBUIILHOCTH 0(OpMIIEHUS pabOTHI.

PexoMeHIa1IUM 110 BBINOJTHEHHIO CAMOCTOSITEIbHOM PadoThI

1.PemieHue 3a1a4 ¥ BbINOJIHEHHE Pa3IUYHbIX YIPa:KHeHHIT — 3D PexTHBHAS U
yBJeKkarenbHas popma yaeOHOM pabOThl, KOTOpasi IOMOTAET JIy4dIlle OCBOUTh TEOPETUUECKUM KypC
XUMHUH. YMEHUE perarh 3a/1a4i HE00X0AUMO HE TOJIBKO B yUeOHOU JeSITeIbHOCTH, HO U B
MPOM3BOJICTBEHHON. XUMHUYECKHUE MPOLECCHI SIBISIOTCS OCHOBOM MHOTUX IPOU3BOJICTB, /1€
TpeOyIOTCs IeTallbHbIE PacyeThl MaTepUAILHOTO OajlaHca: PacXo ChIPbs, BHIXO MPOAYKIUH,
NIPOM3BOJICTBEHHBIE ITOTEPH U T.I. BBIBaeT, ¢ MOAOOHBIME pacyeTaMu MBI CTAIKUBAEMCS U B
MIOBCEHEBHOM KU3HU. [109TOMY ITpH M3ydEeHUHN XUMHH YIEISeTCs 00IbIIIOe BHUMAHHUE PEIICHUIO
3aJa4, ClIOCOOCTBYIOIIMX CUCTEMATU3AIUH MTOJyYeHHBIX 3HAaHUH U Pa3BUTHUIO JIOTHYECKOTO
MBILICHHS.

Jlist penieHust pacueTHBIX 3a/1a4 HE00X0AUMO 3HAaHUE OCHOBHBIX (PH3MUECKUX XapaKTEPUCTHK
BellecTBa (Hamp. Macca, 00beM, INIOTHOCTD), TApaMEeTPOB COCTOSIHUS pearupyroueil cucTeMsl (Hamp.

TeMIepaTypa, KOHIICHTPAIHs ), a TAKXKe eTUHUIBI U3MEPEHUS 3TUX Benn4uH (Tabnuna 1).
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BeinonHeHnue pacueToB OCHOBAHO HAa IOHUMAaHUU M YMEHUU MCII0JIb30BaTh B3aUMOCBSI3H
MEXIy GU3NYECKUMHU XapaKTePUCTUKAMU M NTapaMeTpaMH COCTOSIHUSA, KOTOPbIE OTPasKEeHBI B
OCHOBHBIX 3aKOHaX XMMUU: 3aKOH COXPAHEHUs1 MacChl BELIECTBA U SHEPTUH, 3aKOH ITOCTOSHCTBA
COCTaBa BELIECTBa, 3aKOH ABOraipo M JIp.

Jlisl yCHemHoro penieHus 3ajad Heo0X0JMMO TaKKe BJIaJJICeHUE HaBbIKAMU BBIIIOJHEHUS
MaTeMaTUYECKUX OIEepaluii: yMEHHE COCTABIIATh U pellaTh YPaBHEHUS U IIPOIIOPLUH, IPOU3BOAUTH
JEHCTBUS C YUCIIaMU U T.I1.

YroObl peluTh XMMUYECKYIO 337a4y, PEKOMEHIyeTCs CIEAYIOIINUN OPSIIOK 1eHCTBHIMA:

1. V3yunte BHUMATENBHO YCIOBHE 33Ja4l: ONPEIEIUTE C KAKUMU BEJIMYMHAMHU HEOOXOMMO
IPOBOJUTH BBIUMCIICHUS, 0003HAUbTE UX OyKBaMH, yCTAHOBUTE €AMHULIBI N3MEPEHUS, YUCITIOBBIE
3HAUEHUS, ONIPENIECIUTE KaKasi BEJIMUMHA UCKOMas U 3allMLINTE BCE ATO B KPATKOM YCIIOBUU
(lano/Hatitn).

2. CocraBbTe ypaBHEHHUE PEAKIIMH, PACCTaBbTE B HEM KO3 PHULIUEHTHI.

3. BeIsicHUTE KOIMYECTBEHHBIE COOTHOIICHHSI MEXK/Ty JAaHHBIMU 33]1a4d ¥ HCKOMBIMH
BeJIMYMHAaMU. Eciu B UICXO/IHBIX JAaHHBIX HE XBAaTAaeT KaKUX JIMOO0 BEIMYMH, I0lyMaiTe, Kak UX MOKHO
BBIYUCIIUTD, T.€. ONPENIEIUTE NPEeIBAPUTEIIbHbIE ITAIBI pacyeTa.

4. OnpeznenuTe Mocae10BaTEIbHOCTh BCEX ITANOB pacueTa, 3alUIINTe He0OOXOAUMbIe
pacueTHble (pOpPMYIIbL.

5. IloacraBbTe COOTBETCTBYIOIINE YUCIOBBIE 3HAUEHMS, IPOBEPHTE Pa3MEPHOCTh BEJIUYMH,
IPOU3BEANTE BHIYMCIICHHUS.

Ecnu npu pemennu 3aj1a4 y Bac BOSHUKAIOT 3aTPyAHEHUs, oOpalaitecs 3a KOHCYIbTaluel K
npenogaBarento. Takke Bbl MOKETE BOCIIOJIb30BAaThCSl HHTEPHET —pPeCypcaMu, HapuUMep IEKTPOHHON

sHIMKIIonenuen no xumun http://www.xumuk.ru/encyklopedia/.

Tab6muna 1

dusznueckue BCJIMYUHBI, UCITIOJIB3YCMBIC ITPU PCHICHUHA 3a1a4

Pexomennyemoe Ennanist
HaumeHoBaHue BeIHUnH Pacuetnbie popmysl
0003HaueHune U3MEpEeHus
Bpewma Hr (tay) ‘ C, MMH H
v=m/M
KonuuectBo BeniecTa Vv (HI0) MOJIb
v=V/Vm
Macca Hm HMT, I, KT Hm =v-M
® = (mB-Ba /mp-pa) -100%
MaccoBast 10Jisl BEeIIeCTBa B
o Hl o (omera) %
pacTBope, cMecu ® = (myacT / mcMecH)
-100%
ModnsipHasi KOHLIEHTPALHS HC HMOJ‘IL/JI, M Hc =v/V
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https://www.google.com/url?q=http://www.xumuk.ru/encyklopedia/&sa=D&ust=1487508047903000&usg=AFQjCNH1Jye5fr3ajl9xHmMgF3yq4C_v1w

MounsipHast Mmacca M T/MOJIb Xr(é))(By) = XAIA) +y
|MOJ1;1pHLII?I 00BEM raza HVm HJ‘I/MOJ‘IB HVmZ 22,4 Momb/1
‘O6”béM HV HMJ‘I, b | HV =v-Vm

ObnEMmas o rasa ¢ (dm) % EPV_‘-IaCTI/I/VCMeCI/I)' 100%
OTHOCHUTEIbHAS ATOMHAs Ar Gespasmepras cm. [lepuonnueckyro
macca CUCTEMY

OrtHOCHUTEIbHAYA TUIOTHOCTD D

Oe3pa3MepHas D=Mra3 A / Mra3 B
rasa 1o JIpyromy

‘HJ‘IOTHOCTB Hp (po) HF/MJ‘I, r/cMm Hp =m/V
IIpakTHuecKkuil BBIXOA M = (mmpaxT / mTeoper)
MpOAYyKTa n (o12) % -100%

Temmeparypa It e [

2.IloaroroBxa coo0LIEHNA 110 3aJAHHOU TeMe

Conepxxumoe COOOIICHHsT TPEACTaBIseT WHGOPMAIMIO M OTPaKaeT CyTh BOIpPOCA HIIH
HCCJIEIOBaHMsI IPUMEHUTENBHO K IaHHOM TeMe.

BricTymnenne ¢ cooOmieHHeM He JOJDKHO NpeBblmath 5-7 mMunyT. [locne BbICTyIuieHHS
TOKJIaTYiKa MPEAyCMaTpUBaeTCs BpeMs Jisi €ro OTBETOB Ha BONPOCHI ayAUTOPUU U AJIS pe3toMe
npenonaasarens. [lenv coobwenus — uHGPOPMHUpPOBAHUE KOro-mub0 o uéMm-nmubo. Tem He MeHee,
COOOIICHNS MOTYT BKIIIOYATh B CE0sl TAKUE DIIEMEHTHI KaK PEKOMEHJIAINH, TIPEATIOKCHUS WU JPyrue
MOTHBAIIMOHHBIE MTPEATIOKEHUSI.

Camo BBICTYIUIEHHE JIOJDKHO COCTOSITh M3 Tpex vactedl — BerymieHus (10 - 15% obmero
BpeMeHH), ocHoBHOM yacTh (60 -70%) u 3akmouenus (20 - 25%).

Berymiienne Bkmrodaer B ceOs MpeAcTaBleHHE aBTOpOB ((amuiusi, UM OTYECTBO, IpU
HEOOXOJUMOCTH MECTO Yy4eObl/padoThl, cTaTyc), Ha3BaHWE AOKIAAa, pacuudpoBKYy MOJ3aroJoBKa ¢
LIEJIBI0 TOYHOTO OIpEJNIeNIEHUs] COECP)KAaHUS BBICTYIUIEHUS, YETKOE OIpENIeIeHuEe CTEP)KHEBOM HJIEH.
CreprkHeBast uziest MpoeKTa MOHUMAETCs] KaK OCHOBHOM TE3HUC, KITFOUEBOE MOJIOKEHHE.

CdopmynrpoBaTh OCHOBHOM T€3HMC O3HAYaeT OTBETUTh Ha BOIPOC, 3a4EM IOBOPUTH (1I€JIb) U O
YeM FOBOPUTH (CPEICTBA JOCTUKEHUS LIEIH ).

TpeboBaHMsI K OCHOBHOMY T€3UCY BBICTYIIJICHUS:

- (pa3a HoKHA YTBEPXKAAThH INIABHYIO MBICTH M COOTBETCTBOBATH II€JIN BHICTYIUICHHUS,

- CyXKIEHHE JOJDKHO OBITh KpaTKUM, SICHBIM, JIETKO YAEP)KHBAaThCS B KPATKOBPEMEHHOM
MaMsITH;

- MBICJIb JIOJDKHA TIOHUMATHCS OHO3HAYHO, HE 3aK/II0YaTh B c€0e MPOTUBOPEUHSL.

B 3akmouennn Heo6X0MMO ¢(HOpMYIHUPOBATh BBIBOJIbI, KOTOPBIE CIEIYIOT U3 OCHOBHOU HJeH
(uneh) BoicTyIUIeHHs. [IpaBUIBHO MOCTPOCHHOE 3aKJIIOUYEHHE CIIOCOOCTBYET XOPOUIEMY BIEYATICHHUIO
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OT BBICTYIUICHHUS B LI€JIOM. B 3aKiIl0YeHHN MMEEeT CMBICI MOBTOPUTH CTEPKHEBYIO Uaet0. Berymienue
U 3aKJII0UeHHe TPeOYIOT 0053aTeNbHON OATOTOBKH, UX TPYIHEE BCETO CO37aBaTh Ha XOIy.
2.IloaroroBka pedepara

(nonnviti  mexkcm  «Memoouueckue pekomenoayuu 01 HANUCAHUA  pedpepamary 8
memoo.kabuneme unu  no aopecy \TeaChersS\METO/[UYECKAA KOIIUJIKA\CTY/JEHTY
Memooduyeckoe nocobue 05 cmyoenmos no Hanucanuto pegpepama.doc)

Pedepar — Hudopmamus, oboOmiaromiasi CBEACHHS, COOpaHHBIE M3 PA3HBIX HCTOYHUKOB,
ABIIIETCS. MHTEpIpETalueil UCXOJHBIX TEKCTOB M3 HECKOJIbKHX HMCTOYHUKOB. Ilosromy pedepar, B
OTJIMYME OT KOHCIIEKTA, SIBJISIETCS HOBBIM, aBTOPCKUM TEKCTOM.

HoBu3Ha B JaHHOM cilyyae MOpa3yMeBaeT HOBOE M3JIOKEHHE, CUCTEeMAaTH3aIMI0 MaTepHaa,
0c00YyI0 aBTOPCKYIO MO3UIIMIO TIPU COMOCTABICHUH PA3IMYHBIX TOYCK 3PEHUSI.

Pedepar — mnucbmennas pabota o0beMoM 5-12 meyaTHBIX CTPAHUIIBI, BBINOTHIEMAS
CTYJEHTOM B TEYEHHE JUIMTEIBHOIO Cpoka (OT OAHOW Hemenu no Mmecsma). Pedepar coctout us
HECKOJIBKMX YacTeil:

1) TurynbHbIA JHCT;

2) Coaepxanrie (B HEM TIIOCIEIOBATEILHO YKa3bIBAIOTCSA IYHKTHI OKJaaa, CTPAaHHIIBI, C
KOTOPBIX HAUMHACTCS KaX/IbIi MyHKT);

3) Beeaenue (dopmynupyercss CyTh paccMaTpuBaeMoOl  MpoOJieMbl, 00OCHOBBIBACTCS
aKTyaJIbHOCTh U 3HAYUMOCTh TEMBI B COBDEMEHHOM MHUDE);

4) OcHoBHas 4acTh (OCHOBHASI YaCTh COCTOUT U3 HECKOJBKHX Pa3/eiioB, KK U3 KOTOPHIX
MOCJIEI0BATEIbHO pacKphIBaeT TeMy pedepata, yTBepKISHHs MOATBEPKAAIOTCS 10KA3aTeIbCTBAMM);

5) BaxmroyeHue (MOABOAATCS UTOTH WITH JIENIAeTCsl 0000IIEHHBIH BBIBO IO TeMe pedepara);

6) Crmcok nuTepaTyphl

Tpebosanus k oghopmaenuro pechepama.

O0wembl pedepaToB koaeOM0TCa OT 5-12 mevyaTtHbIX cTpaHul]. PaboTa BBINOIHAETCS HA OJHOM
ctopone Jymmcra (opmata A4. Ilo BceM CTOpoHaM JMCTa OCTABJSIIOTCSA ToJis pasmepoMm 20 M,
pexomenayercst mpudt Times New Roman 14, untepan — 1,5. Tabmuuel odopmisitores mpudT
Times New Roman 12, untepan — 1. Bee nuctsl pedepara 1omkHbl ObITh IpoHYMepoBaHbl. Kaxaas
4acTh TEKCTA JIOJIKHA UMETh 3aroJI0BOK B TOYHOM COOTBETCTBMHU C HAUMEHOBAHHUEM B OIJIABJICHUU.

Kpurepuu onienku pedepara:

1. 3HaHUWe PaKTHIECKOTO MaTepualia, yCBOCHHE OOIINX MPEACTaBICHUH, TOHITHH, UIIEH;

2. IpaBUWIBHOCTb (POPMYJIMPOBAHUS IIE€JIH, OINPENeNICHUs 3a/lau MCCIIeOBAaHUs, COOTBETCTBUE

BBIBOZOB pCIIaACMbIM 3a/lavaM, IIOCTaBJICHHOM ciun, Y6CILI/ITCJ'ILHOCTB BBIBOAOB,
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3. BCECTOPOHHOCTb PACKPBITHSI TEMbI, JIOTHYHOCTb M IIOCIEJOBATEIBHOCTh H3JI0KEHHS
MarepHaia, KOPPEeKTHOCTh ApTyMEHTAIlMM W CHCTEMBI JI0KA3aTeNbCTB, XapaKTep U JIOCTOBEPHOCTh
PUMEPOB, WIUTIOCTPATUBHOT'O MaTepHaa;

4. uCroab30BaHUE JTUTEPATYPHBIX HCTOUHUKOB;

5. KyJIbTypa MUCbMEHHOTO U3JI0KEHHs MaTepHuaa;

6. KynbTypa 0OpMIICHHS MaTePUAIOB PaOOTEHI.

4.IToAroToBKA NMpe3eHTAUH

B Hacrosiee Bpems OypHOe pa3BUTHE KOMIBIOTEPHBIX TE€XHOJIOTHI OXBAaTHIIO MPAKTHUYECKH
Bce cepbl uenoBedyeckoi xu3HU. CerofHs Uil YCHEIIHOrO BBICTYIJIEHMS HEIOCTaTOYHO IIPOCTO
pacckasath 0 cBoei uaee. Ciymarenn HEIPEMEHHO XOTST YBUAETh COMPOBOAUTENbHBIE (hoTOTpaduu,
YCTKO BBIIIOJHCHHBIC CXCEMBI, I'PAMOTHBIC UYCPTCIKU. HOBTOMY OAHUM H3 BHAOB CaMOCTOSITCIbHOM
palboThl CTYIEHTOB SIBJIETCS MOATOTOBKA Ipe3eHTanuu. Bes paboTa mo co3laHUio Mpe3eHTalui
OpPraHU3yeTCsl B HECKOJIBKO 3TAIlOB.

1. Coop u n3zyuenue nHGOpPMAaILIUHU TIO TEME.

2. Beienenue KIt0UeBbIX TOHITHIA.

3. CTpyKTypHpOBaHUE TEKCTA HA OT/CJIbHBIE CMBICIIOBBIE YACTH.

4. Ocmbiciienne GopMbl IPEICTABICHNUS U KOJMYECTBA CIIalJI0B

O06béM npeszenranuuu orpannunBaercs 10-20 cnalinamu. CoctaBieHue cueHapus IPEe3eHTAluN
npejmnosiaracT 00JyMbIBAHHE COJEPXKAaHUSA KakJIoro crnaiina, ero ausaiiHa. Co3gaHue craiiioB
Ipe/rnonaracT BHECEHHE TEKCTOBOM MHGOpMaluu, a 3aTeM IOMCK U pPa3MELIeHHe HEe0O0XOAMMBIX
WITIOCTpalid, cxem, ¢ororpaduii, rpapuueckux saeMeHTOB. BaxHO oOpaiiaTe BHMMaHUE Ha
0COOEHHOCTH BH3YaJIbHOT'O BOCIPHSTHS PACIIOIIOKEHHBIX Ha claiife o0bekToB. Pazmep OykB, nudp,
3HAKOB, UX KOHTPAaCTHOCTb ONPENENSIIOTCS HEOOXOAMMOCTBIO MX YETKOIO PACCMOTPEHHUsl € JHO0ro
MecTa ayAMTOpUH, NPEANOYTEeHHE OTJaBaTh CIOKOMHBIM, HE «IJOBUTBIM», I[BeTaM (oOHa.
WnmrocTpaliioHHbIE MaTepHalibl pacloyaraloT Tak, YToOObl OHM MaKCUMAaJIbHO PaBHOMEPHO 3aIOIHSIIN
BCE OKpaHHoe moje. TekcToBod HHQOpMaNMMU JOKHO OBITh OYEHb HEMHOIO, JKEJNaTelbHO
HCIIOJIB30BAaTh MPUEMbI BBLIACICHUSA 3HAYUMLIX TCPMHHOB, TTOHSTHH. AHI/IMaIII/Iﬂ HE IOJDKHAa OLITH
CJIMIIKOM akTHBHOM. Jlydiie coBceM OTKa3aTbCs OT TakUX 3((HEKTOB Kak MOOYKBEHHOE IMOSBIECHUE
TEKCTa, BBUIETHI, BpAIICHUS, HAIOXKEHUS U T.I. 3BYKOBOE COMNPOBOXKJIEHHE HPPEKTOB OOBIYHO
HeymecTHO. K ncronb3oBaHuio aynno- v BHIEO(ailIoB ClieyeT OTHOCUTHCS JIOCTATOYHO Pa3yMHO,
4TOOBI HE «IEPETPY3UTh)» MPE3CHTAIMI0 H3JIUIIHEH HWHGOpMAIMel U He OTBJICUbCS OT 3asBICHHOMN
TEMBI.

[Iporienypa 3ammThl Hpe3eHTalMi opraHusyeTcss B Buae KoH(pepeHuuu. [locnme kaxmoit
JNEMOHCTpAllMM MPEe3eHTaluu MpernojaBaTellb MpeasiaraeT BbICKa3aTh BCEM JKEJAIOIIMM CBOE MHEHHE

[0 COJEPKAaHUI0, OPOPMIICHUIO, 3alUTe MYJbTUMEIUITHONW paboThl. [IpuBETCTBYIOTCS BONPOCH U
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PacCyXXJIEHUsI, TPOSICHSIONME M YTOUHSIONIME CYTh MIPEACTABICHHOW MPOOJIEMBl. AHAIU3UPYS
KaueCTBO MYJBTUMEIUNUHBIX TPE3CHTAUNA, MOXKHO BBIJCIHUTH CICAYIOUINE THIIMYHBIE OIINOKH,

JOIMYCKACMBIC CTY/ICHTAMU

OMOKH B OPOPMIICHUN TUTYJIBHOTO Cllaiijia;

— MHOTIO TEKCTa Ha cJaie;

— IpaMMaTUYeCKUe OLUTMOKHU B TEKCTE;

— BBIOpaH HEYCTKUU MIPUPT;

— HeyJayHoe coueTaHue 1BeTa mpudra u ¢pona;

— HECOOTBETCTBUE Ha3BaHUs CJIali[la €r0 COACPKAHMIO;

— HECOOTBETCTBUE COJEPKAHUIO TEKCTA UCIOIb3YEMbIX MIUTFOCTPALIU;

— TEKCT 3aKpbIBAET PUCYHOK;

— PHUCYHKH HEYETKHUE, UCKAKEHBI,

— HeynauyHble 3G (HeKTh aHUMAIINH;

— H3JIMIIHEE 3ByKOBOE COMPOBOXKACHUE CIIAI0B;

— TeCT npuBeeH 0e3 U3MeHeHU (CKOn1poBaH U3 VIHTEpHET ¢ cChlIKaMu);

— HEJIOCTOBEPHOCTh MH(POPMALIMH; ONIMOKU B 3aBEPIICHUH MPE3CHTALINH.

Tpebosanus k oghopmaeHurO npeseHmayuuL:

[Ipu pa3paboTke Mpe3eHTalUK BaXKHO YUYUTHIBaTh, YTO MaTepUal Ha cjaiie MOXKHO pa3/IeiuTh
HAa TJIABHBINA U JOTOJHUTENBHBINA. [ J1aBHBIN HEOOXOUMO BBIIETUTh, YTOOBI PU JEMOHCTPAIIH CJIaiiia
OH HEC OCHOBHYIO CMBICJIIOBYIO HArpy3Ky: pa3MepoM TEKCTa WIH O0BEKTa, IBETOM, criempddexramu,
MOPSIIKOM TOSIBJIIEHHS Ha JKpaHe. J[OMOJHUTENbHBIM MaTepuall NpeAHa3HaudeH Uil MOAYEPKHUBAHUS
OCHOBHOM MBICIIM cjaijga.

VYnenure ocoboe BHUMaHNUE TAKOMY MOMEHTY, KaK «4UTaeMOCTby ciaija. [y pa3HbIX BHJIOB
00BEKTOB PEKOMEHYIOTCS pa3Hble pazMepbl mpu@Ta. 3arojoBOK Ciaijia Jiydlle MHCcaTh pa3MepoM
mpudra 22-28, TOM3aroIOBOK M TOMIMUCH JAHHBIX B guarpammax — 20-24, TEKCT, TOJIUCH H
3aroJIOBKM Oceil B Auarpammax, nHpopmaruio B Tadbaumax — 18-22.

JUis BBIOEJIEHUS 3ar0JIOBKa, KIKOYEBBIX CJIIOB MCIIOJIB3YWTE IMOJIY)KUPHBIA WM MOAYEPKHYTHIN
mpudt. s opopmiieHuss BTopocTeneHHON HHPOpMaluu 1 KOMMEHTApUEB — KYPCHB.

Uto6bl MOBBICUTH 3(PPEKTUBHOCTH BOCIPHUATHS MaTepuana CIymaTeIsIMH, [OMHUTE O
«TIPUHIUIE LIECTH»: B CTPOKE — ILIECTh CJIOB, B CIANE — IIECTh CTPOK.

Hcnonp3yiiTe mpu@T 0JHOrO Ha3BaHUS Ha BCEX ciaiax Mpe3eHTalHu.

Jljig Xoporiei YuTaeMOCTH MPE3EHTAMH ¢ JII000T0 PacCTOSIHUS B 3aJIe TEKCT JIydllle HaOupaTh
NOHATHBIM mpuTOoM. IT0 MOryT ObiTh mpudTH Arial, Bookman Old Style, Calibri, Tahoma, Times

New Roman, VVerdana.
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He BpIHOCHTE Ha cnaiij] W3NMIIHE MHOTO TEKCTOBOro Marepuana. M3-3a 3toro BocmpusTue
CiylaTesnel neperpyxaercs, Hapyliasi KOHLIEHTPALUIO BHUMAHUS.
5.PaGora ¢c TepMuHamMu
[lonsiTe — ATO WTOr MO3HAHMS MpeaMeTa, sSBJIEHUS. XUMHUS - ATO OIpe/eieHHas CUCTeMa
nousTuii, brarogaps um Bel riny0ke mo3HaéTe OKpy>KalOUUil MUP B €r0 CYHIECTBEHHBIX CBS35X, YTO
CrocoOCTBYET (POPMUPOBAHUIO 1IETOCTHOW HAYYHOU KAPTUHBI MUPA
1. Ilpouuraiite onpeneneHUE MOHATUN B yUEOHHUKE.
2. Tlepeckaxkure 3TO onpeiesieHue CBOUMHU CIOBaMHU.
3. BribepuTe KitoueBbIE CIIOBA WM CYIIECTBEHHbIE TPU3HAKU.
4. CocTtaBbTe CXEMY, COJEPKAIIYyI0 KIIOUEBBIC CIIOBA W, HCHONB3YS HUX, CHOPMYIUPYHTE
onpezeneHue nouatuss.  Hampumep: B TeMe «YTII€BOJOPOIbI» KIOYEBBIMU CIIOBAMU SIBIISIOTCS:
I'mnpupoBanne
JlerunpupoBanue
I'mppartanus
Herunparauus u T.1.
Anroputm paboTBhI:
1. Ananusupyere TEKCT MO 3a/IaHHOM TeMe, BHIOMpaeTe KIIYEBbIe CIOBA (TIOHATHUS).
2. [IpoBoauTe aHaaoruu (accouuanun).
Hanpumep: ciioBo ruapaTtanus accCouuupyeTcsi co CJIOBOM rHApa-Bo/a.
3.IIpoBoauTe aHanu3 MOHATUH, AAHHBIX B TeKcTe (C MOMOUIbIO yuutens). [mapararus-
IIPUCOEAVNHEHNUE BOBI.
4.]1aéte onpeneneHye MOHATHIM, Ha OCHOBE IIPOBEJAEHHOIO aHAJIN3a CJIOB.
I'unparauus-npouecc NprucoeInHEHUs BOIbI
5. BricTpanBaeTe MOHATHS B CXEMY, Ha OCHOBE OMHAPHBIX OMMO3HIIHIA (T.€. MPOTUBOCTOSIINX
CTOPOH XU3HEHHBIX siBJIeHHH ). [loyyaeTe cMBICIIOBOI OPHEHTHUD TEMBI.
IM'uapupoBanue-aeruIpupoBaHue
Muaparanus-neruaparanys
6. 3akpemsere moHsTHs. (11 9TOTO BBHIMONHSETE 3aJaHUs], MPU BHINOTHEHUH KOTOPBIX,
TOJKHBI BBIOpAaTh MPHU3HAKH, CYIIECTBEHHBIE IS JaHHOTO TMOHATHs). Hampumep: cocraBisiere
CHHKBEIH K MOHATUIO «DTUIIEH»
A) OTrneH(CynecTBUTENBHOE)
b) razoo0pazHblii, HEHACKIINIEHHBIH (Ba MPUIAraTeIbHbIX).
B) ropur, npucoeaunsier, obecriBednBaeT (TpH IJ1aroia).
[') cnocoOeH mpuCOeNUHATH BOJOPOA - THAPUPOBATHCA (MPEIJIOKEHUE M3 UYEeThIpeX

CJIOB)
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J1) ankeH (BBIBOT).

7. YcBauBaere, H3y4yaeMmble IOHSATHS B IIOCTOSHHOM TpeoOpazoBaHuu (dyepe3 Habop
OTIpE/ICIICHHBIX, CICIUAIBHO CKOHCTPYHPOBAHHBIX 3anaHuii). Hampumep B Teme: «AIKHHBD)
MIOCTPOMTE JTOTMYECKYIO IIETIOUKY (M3 CJIOB-CBSI30K), BOBHUKAET OJIOK-CXeMa JUIs JAaHHOW TEMBbI

JIEeTUAPUPOBAHUE— TUIPATAINS U T. 1.

CH4— CoH21+ 3H2?

C2Ho— CH3COH

3anoysHUTE Ta0IHMITy aHTOHUMOB T10 TIPEJIJIOKCHHBIM B TA0JIMIIC TEPMUHAM.
I'mppartauus Heruaparauus
["anorennpoBanue JeranorenupoBanue
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OcCHOBHBIC HCTOYHUKU:

1. Xumus ans npodeccuid M CHeUUaTbHOCTEH TEXHUYECKOro MHpoduis : y4yeOHUK JUIs
CTyn.yupexacauii cpea.npod.oopazoanust / O.C.I'abpuensH -6-¢ usn.; crep- M. :M3narenbckwmii
neHTp «Akagemusi» 2017.-272c., [8]c.uB.u.

2. Xumust s npodeccuil M CHelHalbHOCTeH TEXHMYECKOTO M €CTECTBEHHO- HAay4yHOTO
npoduneit: yueOHHK Ui CTYA.y4pexaeHui cpea.nmpod.oopazosanus/ FO.M.Epoxun -5-e usn.; crep-
M. :Uznarensckuii neHTp «Axaaemus» 2018-496¢.

3. Tabpuensn O.C. XuMus B TecTax, 3aja4dax, yIpaxHEHUAX: yueO. mocoOue i CTyI. Cpe/l.
npod. yueonsix 3aBenenuii / O.C. 'abpuensn, ['.I". JIpicoa — M., 2014

4. Tabpuens O.C. [IpakTukym mo oOImieil, HEOPraHMYECKOW M OPraHUYeCKON XMMHUU: yueOd.
nocooue s CTyA. cpeld. mpod. yued. 3aBeneHuid / Ia6puensa O.C., OctpoymoB WU.T.,
HopodeeBa HM. — M., 2014

HNuTepHeT-pecypcesl:

ChemNet: mopran pyHIaMEHTATLHOTO XUMHUYIECKOT0 00pa3oBaHus

http://www.chemnet.ru

OcHoBBI XUMUU: 00pa30BATENbHBIN CalT AJIs MIKOJFHUKOB U CTY/IEHTOB

http://www.hemi.nsu.ru

Xumus B OTKPBITOM KOJUIEIKE

http://www.chemistry.ru

WebElements: onnaiiHCIIpaBOYHUK XUMHUYECKUX DJIEMEHTOB

http://webelements.narod.ru

benok u Bce 0 HEM B OMOJIOTHH ¥ XUMUU

http://beloks.narod.ru

BupryanpHas xuMuyeckas mKosa

http://maratakm.narod.ru

3aHMMaTenbHask XUMHS: BCE O MeTajliax

http://allmet.narod.ru

Mup xumun

http://chem.km.ru

Kabunet xumun: caiit JI.B. PaxmanoBoit

Layout.gxd 13.12.2006 14:01 Page 6263

http://www.104.webstolica.ru

Komnekuust "EcTecTBeHHOHaAYYHBIE DKCIIEPUMEHTHI' : XUMMSI

http://experiment.edu.ru

Opranudeckasi XuMUsi: JJIEKTPOHHBIN Y4EOHUK JUIsl CPEIHEN IIKOJIBI
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http://www.chemistry.ssu.samara.ru

XuMus JUIst BceX: WUTIOCTPUPOBAHHBIE MAaTEPUAIIbI 110 001IeH, OpraHnYecKoi
Y HEOPTraHUYECKOU XUMUU

http://schoolsector.relarn.ru/nsm/

XUMHMS 1711 LIKOJIBHUKOB: caT JImutpus bonorosa

http://chemistry.r2.ru

IkonpHas XUMUS

http://schoolchemistry.by.ru

DnexTpoHHasi OUOIMOTEKA IO XUMHUH U TEXHUKE

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