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1. OHEHOYHBIE CPEJICTBA, COOTHECEHHBIE C IIJIAHUPYEMbBIMHU
PE3YJIBTATAMU OBYYEHUA ITO AUCHUIIJIMHE

Kon u naumenoBanue | Kox u HanMeHoBaHuUe Pe3yabTarhl Bup arrecranuu u
KOMIIeTEHIIUH HHIHKATOpPA 00y4eHHUsI MO OLICHOYHBIX CPe/ICTB
JMOCTHKEHHS AUCIHUILINHE
KOMIeTEeHIIN U
YK-1.Cnocoben VYK-1.1-1. YK-1.1-1.3-1. 3Haet |Teky1mii KOHTPOJIb:

OCYIIECTBIIATh TIOHCK,
KPUTUYECKUI aHAIH3 U
cuHTe3 HH(popManuH,

MPUMEHSITh
CUCTEMHBIN OAXO0.,
IS peleHus

IIOCTaBJICHHBIX 3aJa4.

Ocyl1iecTBIsieT MOUCK
nHoOpMaIUK, HCXOIs
u3 MOCTaBJICHHOM
3aJa41

OCHOBHbBIE METO/IbI
KPUTHUYECKOTO
aHa/IM3a ¥ OCHOBBI
CHCTeMHOTO MOAX0fa
Kak 001jeHayuyHOro
MeToza

YK-1.1-1.Y-1. ¥YmeeT
aHa/IM3UpPOBaTh
3a/1a4y, UCTIO/Tb3Ys
OCHOBBI KDUTUUECKOTO
aHa/M3a U CUCTeMHOI'O
roaxoaa

YK-1.1-1.Y-2. ¥Ymeer
OCYILIeCTB/ISATh TTIOUCK
HeoOX0qUMOM J1/1s1
pellieHust
TOCTaB/eHHON 3a/iauu
vH(opMaluy,
KPUTHYECKU OLleHUBasi
Ha/8)KHOCTh
Pa3MUUHBIX
VICTOYHUKOB
vH(opmaruu

YK-1.1-2.
Ocymectsiser
KPUTHYECKUM aHaJn3
vH(popMaIuu s
pelleHust
T0CTaB/JEHHOM 3a/1auu

YK-1.1-2.Y-1. ¥Ymeer
OCYILIeCTB/ISATh
KPUTHYECKUM aHa/Iu3
coOpaHHOI
vH(popMaLK1 Ha
COOTBeTCTBUE eé
YCJIOBUSIM U
KpPUTEPUSIM pellleHus
TOCTaB/IeHHON 3a/iauu

YK-1.1-2.Y-2. ¥Ymeet
OT/IMYaTh (PaKThI OT
MHEHUH,
VIHTepIipeTalui u
OLIEHOK

YK-1.11-2.Y-3. ¥Ymeer
COIIOCTAaBJIATH U
OLIeHUBaTh pas3/IMuHbIe
BapHaHThEI pelleHus

YCTHBIU OTpOC,
Zoksaz, pedepar,
MpaKkTHYecKue
3aflaHus,
KOHTPOJIbHBIE PabOTHI,
ITpomexxyTouHast
arTecTaLys:
KOHTDPOJIbHOE 3a/]aHue,
BOTIPOCHI Ha 5K3aMeHe.




Koa n HaumenoBanue | Kog m HauMeHoBaHHe Pe3yabrarsi Buj arrecTanyu u
KOMIIETEHI[MH HHANKATOpA 00yJeHMus MO OL[eHOUYHBIX CPe/ICTB
JOCTHKEHUS JUCIHUILTIMHE
KOMIIETEHIIHH
MOCTaB/I€HHOM 3a/jauy,
orpejessisi uX
JIOCTOMHCTBA 1
HeJJ0CTaTKH
VK-6. Cnocob6en | YK-6.11-2. VK-6.11-2.3-1. 3naer
YIPABJISTh cBouM | BricTpanBaer U | coziepKaHue u
BpEMEHEM, peanusyer TIPUHITUTIBI
BBICTPaUBATh U | IEPCOHATIbHYIO caMOOpraHu3alui u
peann30BbIBATh TPACKTOPHIO CaMOpPa3BUTHS; CBOU
TPACKTOPHIO HEIPEPHIBHOTO JIMYHOCTHBIC
CaMOpa3BUTHS Ha | 00pa3oBaHUs 1| 0COOEHHOCTH H
OCHOBE MIPUHITUIIOB | CAMOPA3BUTHsI Ha €ro | BO3MOXXHOCTH B
o0Opa3oBaHUs B | OCHOBE KOHTEKCTE

TeUYeHUE BCEN KU3HU

caMo000pa3oBaHMs




2. OIEHOYHBIE CPEJACTBA JJ TEKYIIETO KOHTPOJIA

2.1. Temnl AJIF MIOATOTOBKH K CeMI/IHapCKI/IM/HpaKTI/I‘IeCKI/IM 3aHATUAM

1. KOJIMYECTBEHHBIE COOTHOILIEHMA U ITOHATUA XMW

BreayauTopHas paboTa 1 pellleHHe 3a/iau: HOpMaJIbHbIe YCJIOBHSI T'a30B, OTHOCHTe bHAs
TJIOTHOCTh I'a30B.

2. IEPMOAUYECKNM 3AKOH 1 IIEPUOANYECKASA CUCTEMA J1.1. MEH/IEJIEEBA

BHeayzguTopHasi paboTa 1 pelieHre 3a/jau: HaX0X/jeHe MeCTa XMMHUYeCKOT0 /IeMeHTa B
[Teprouueckoii cucteMe 1o ero Homepy. XapakTepUCTHKa 3/IeMEHTOB.

3. XUMMNYECKAA TEPMOJNHAMUKA

BHeayauTopHas paboTa U peliieHue 3a/jau C UCToIb30BaHHWeM ypaBHeHUst KianelipoHa-
MeHngeneeBa.

4. XUMNYECKAA KUHETUKA

BHeayguTopHasi paboTa 1 pellieHue 3a/jau: CKOPOCTb XUMHUUECKON peakLvH.

5. AT'PEI'ATHBIE COCTOAHMSA BEIIIECTBA

BHeayautopHasi paboTa 1 pellieHue 3a/iau: BIUMC/IeHWe CpefHel MOJIeKY/ISIPHOM MacChl ra30BOM
CMeCH.

6. PACTBOPEL. SJIEKTPOJINTHI. I'MJPOJIN3

BHeayautopHasi paboTa U pellieHue 3a/iau: KOHI[eHTPaLUK PacTBOPOB.

7. TEOPUU KMCJIOT 1 OCHOBAHUN

BHeayzuTopHast paboTa 1 pelileHHe 3a/ja4: AUCCOLMALMSA KUCIOT U OCHOBAHHH.

8. OKNCJ/INTEJIbBHO-BOCCTAHOBUTEJIBHBIE ITPOLIECCBHI

BHeayzuTopHasi paboTa 1 COCTaB/eHHe YpaBHEHUM OKMC/TUTEeTbHO-BOCCTAHOBHUTETBHBIX
peakiyii (MOHHOe Y MOJIeKY/ISIPHOE YPaBHEHUSI peaKLvii).

Kpurtepun oneHKH padoThl HA NIPAKTHYECKOM 3aHATHH

MakcuMajJbHOe KOJINYECTBO

Kpurepun
putep 02J1J10B 32 3aHATHE

YCeTHBIH 0NIPOC, KOJUIOKBHUYM

OCHOBHBIE TEOPETUYECKUE TTOJIOKEHHUS IO BOITPOCY PACKPBITHI. 5 0amioB
HNmerorcs neMeHTs 000CHOBAHUS BLIBOJOB.




HmeroTcs 3reMeHThl CUCTeMaTH3aluyd MH(pOpMaIuH, (HakThl
MPUMEHEHHUS POo(dhecCHOHAIBHON TEPMUHOIOTHH.

O4eBUIHO HCIIOJI30BAHUE MCTOYHUKOB PEKOMEHIOBAaHHOMU
JUTEPaTypsbl.

2.2. Tembl f0KI210B U pedepaToB

Tembl pedepaToB Mo XumMuu
1. Hcropust OTKpPBITHS paIUOAKTUBHOCTH.
2. Hctopus u3ydeHusi CTPOCHHS aTOMa.
3. Ucropuss orkpeitus Ilepumommueckoro 3akoHa wu  [lepuogmueckoii  CHUCTEMBI

J.11.MeHpeneeBpIM.

ANXuMus: 11€7I1, METOJIbI U €€ BIUSHUE Ha COBPEMEHHYIO XUMHUIO.

Srpoxumus [Tapanensbca.

DKCIEpUMEHTAIbHBIE METO/IbI U3YUYCHHS BEIICCTB.

HcTopusi BOSHUKHOBEHHS aTOMOB XUMUYECKUX 3JIeMeHTOB. Teopusi «bobIIoro B3peiBay.
MeTto/bl KaU€CTBEHHOTO aHAJIN3a BEIICCTB.

«Tsxenple MeTaIbly): HCTOYHUKH, OCOOCHHOCTH 3arpsi3HEHUS U BIMSIHUE HA YeJIOBEKa.
10. PagnoakTrBHOE 3arpsi3HEHUE U €T0 BIMSHHUC Ha YeloBeka. [103bl 00mydeHHS.

11. Teopwus ra3oB. MneanbHblii ras.

12. Penkue paccestHHBIC JIEMEHTHI (CelieH, pyouanid, ie3uii u ap.). Ux nmpumMeHeHwue.
13.Teoxumusi: HCTOpUS HAyKH, MUTpAIUs XUMHYECKHMX DJJEMEHTOB B MPHUPOE.

©CoNo O~

['eoxumuueckre 6apbepbl, 00pa30BaHNE MECTOPOKACHUN XUMHUUECKUX JIEMEHTOB.
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14. luepTHBIC ra3bl.

15. l'anorens!.

16. IllenouHbIe METAILIEL.

17. lllenoyHO-3eMEIbHBIE METAJLIBI.

18. Tumbl XUMHUYECKOIl CBSI3H.

19. Kommonipl: CTpOeHHE, CBOMCTBA, TPAMEPHI.

20. CHucTeMHBII MOIXO/ ¥ MPUHITUT CHCTEMHOCTH B XUMUHU.

21. OcoOeHHOCTH XMMHYECKOTO 3arpsi3HeHus Tepputopun Camapckoi 001acTy.

22. XuMu4ecKue 3arps3HeHUs B CEIbCKOM XO3SIHCTBeE.

23. XuMU4eCKue MPOIeCcChl B BEPXHUX closax arMochepsl. OOpazoBaHHEe 030HOBOTO CIIOS.
24. XuMUKO-OMOIOTHYECKHE MPOIIECCHl B CTOYHBIX BoJaxX. OUHIIEHUE CTOUHBIX BOJI.

25. IIpenenbHO TOMyCTUMBIC KOHIICHTPAITUH 3aTPS3HSIFOIINX BEIICCTB.

26. [Tpobnema KUCIOTHBIX TOKACH U UX BIUSHUE HA YKOCUCTEMBI.

27. CaHUTapHO-TUTUECHUYECKIEC HOPMATHUBHI COJIEPIKAHNS XUMUYCCKUX COCTMHEHUH B TIOYBAX.
28. PagnoakTUBHOE 3arps3HEHHUE.

29. )KHIKOKpHCTAUIMIECKOE COCTOSTHHUE BEIIIECTBA.

Tembl 1O0KJI210B

ArperaTHble COCTOSIHMSI BemiecTBa. ['a3pl: ompeneneHue HIAeaIbHOTO Ta3a, YpaBHEHHEM
COCTOSIHMSI M/ICAJIbHOTO Tra3a.

Brrunciienne cpeaHei MOJIEKYIIpHOM MAacChl Ta30BOM CMECH

ArperatHble COCTOSIHUS BeliecTBa. JKUAKOCTH, KpUTHUECKUE TOUKH KHIKOCTEH.

ArperaTHble COCTOSIHMSI BEIIECTBA. 1Bep/ble BEIIEeCTBA: KPUCTALIMYECKHE, CTEKI000pa3Hoe
COCTOSIHHE, KUJKOKPUCTATUIMYECKOE COCTOSIHUE, CTYIHU, TeJId, 30J11.

ArperaTHbpie COCTOSIHHSI BEIIECTBA.

JlucniepcHbie CUCTEMBI: AUCTIepcHas ¢a3a u cpefa.

OKHUCIHTENbHO-BOCCTAHOBUTENBHBIE TIporiecchl: Kiaccupukammss XUMHUYECKUX PEaKIUi.
Crenenb okucienusi. OKUCIUTENN U BOCCTAHOBUTEIH, IPUMEPHI.



OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE MPOILECChl: THUIBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkuuii: MeXMOJIEeKY s pHbIe, BHYTPUMOJIEKYIISIpHBIE U JIp.

9. BamsHHMe cpenpl Ha MPOTEKAaHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA, HAIIpaBICHUE
peaxkuuil, BOCCTAaHOBUTEIbHBIA TOTCHIINAI.

10. OxucnuTenbHO-BOCCTAHOBUTENIBHBIE TPOLECCH: Y paBHeHHEe HepHCTa M ero mpuiokeHus.
DNEKTPOJN3: ONPEACICHUE, AaHOABI U KaTObl, IPUMEHEHUE.

11. OkucauTenbHO-BOCCTAHOBUTEIbHBIE MIPOLIECCHI: 3HaueHue OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX ITPOLIECCOB B IIPUPOJE.

12. CoctaBieHue ypaBHEHHH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuuil (MOHHOE U
MOJIEKYJISIPHOE YPaBHEHMSI PEAKLIUi).

13. Ilpeamer n3ydeHuss XUMUYECKOH TEPMOJMHAMUKHY, UCTOPUS pa3BUTHsL. OCHOBHBIE MOJIOKEHUS
XUMHUYECKON TEPMOJUHAMUKH.

14. TepmoauHamMuueckass CUCTEMa — OINPEICIIEHUE, THUIIBI CHUCTEM: IE€TEPO- U T'OMOICHHBIE;
OTKPBITBIE, 3aKPBITHIE U N30JIMPOBAHHBIE.

15. VpaBuenue cocrosinus Knaneiipona-MeneneeBa. 3aKoHbI TEPMOJIMHAMUKH.

16. IlepBblii  3aKOH TEPMOAMHAMMKH: (OPMYJIMPOBKHM, BHYTPEHHSS OSHEpPrus, O5K30- U
’HAOTEpMUYECKHUE Tporiecchl. M300apHblil poliecc, YHTAIBIINUS.

17. N30x0pHblit npouecc. PacyeT TEIIOTh B XUMUYECKUX PEAKIIHSIX.

18. Bropoii 3akOH TEpMOJWHAMUKH. ODHTPOIHUS, €€ HM3MEHEHHE B PAa3IUYHBIX IPOLECCaX.
TepMonuHaMuuecKass BEPOSATHOCTb CyLIECTBOBaHMs cucTeMbl. OlleHKa HallpaBJICHHUS
IPOTEKAHHUS IPOLECCOB C MOMOUIbIO IHTPOIHH.

19. Tperuii 3akoH (noctynat [lnanka).

20. Xumnueckas knHeTrka: CKOPOCTh XUMHUYECKUX peakuii. MexaHn3M XHMHYECKHX PEaKIHi.
Karanus. Xumuueckoe paBHOBECHE.

21. DHepreTHKa XMMHYECKHX IPOLECCOB. 3aKOH JEHCTBYIOMIMX MAacc. 3aBHCHUMOCTb CKOPOCTH
peakuuil OT TEMIIEPaTypBHl.

22. KonnyecTBeHHBIE COOTHOMICHUSI U MOHATUS XUMHH. COCTaBIICHHE YPaBHEHUS XMMHYECKON
peaxkuuu.

23. Xumuueckas TepMoJIuHaMuKa. Pemenne 3a1a4 ¢ ucnoiap3oBanneM ypaBHeHus Kiaiinepona-
Menneneesa.

24. Xumnueckas KHHETHKa. PacyeT CKkopocTH XUMHUYECKOH PeaKIIvH.

25. Teopust KMCIOT U OCHOBaHMN. YpaBHEHHUS AUCCOLUAIIMM KUCIOT U OCHOBaHUH.

IIIkajia 1 KPUTEPHUH OLICHKH IO0KJIaAa
Kpurepun IToka3zaresn Bbana
bl
1. Crenenp packpbITUs — COOTBETCTBHE TE€ME JOKJIAJa; 70
CYILIHOCTH HPOOIIeMBI — TIOJHOTA M IIyOMHA pacKpbITHS OCHOBHBIX IMOHSATHIA;
— yMeHue paboTaTh C JTUTEPaTypol, CUCTEMATU3UPOBATh
U CTPYKTYpHpPOBaTh MaTepua;
— yMeHHe 0000IaTh, COMOCTABIATh Pa3lIUYHbIE TOYKU
3peHus 1o paccmarpuBaeMoMy BOIIPOCY,
apryMEeHTHPOBATh OCHOBHBIE MOJIOKEHUS U BHIBOJIBI.
2. O00CHOBaHHOCTB — KpYL, TIOJHOTA  WCIOJIb30BaHWUS  JUTEparypHbix | 15
BbIOOPA HCTOYHUKOB VCTOYHHKOB 10 TEME;
— TIpUBJICUCHHE  HOBEHIUX  paboT  (KypHaJbHBIE
myOJIMKalUY, MaTepuaibl COOPHUKOB HAYyYHBIX TPYIOB
U T.J.).
3. N3noxenue — JIMTEPATypHBIN CTHIIb. 15




Hoxuan onenuBaercst mo 100 GannpHOM miKane, 0ayibl IEPEBOASITCS B OIIEHKH YCIIEBAEMOCTH
CIIeYIOUM 00pa3oM:

90 — 100 6amI0B — «OTIIMYHOY;

70 — 89 6anIoB — «XOPOIIOY;

50 — 69 6amI0B — «yIOBIETBOPUTEIILHO;

MeHee 50 6aIoB — «HEYIOBJICTBOPUTEILHOY.

IIkana u kpuTepun oeHKH pedepara (3cce)

Kpurepun IMoka3arenn bana
bl
1. HoBusna —  aKTyaJbHOCTb IPOOIEMBI U TEMBL; 20
pe(epupoBaHHOIO TEKCTA |— HOBH3HA WM  CAMOCTOSTEIBHOCTh B  IIOCTAHOBKE

npobaeMbl, B (OpMYIHPOBaHHHM HOBOIO acCIEKTa
BBIOPAHHOM ISl aHATTN3a TIPOOIIEMBL;
— HaJM4YMe aBTOPCKOW IO3HUIUH, CaMOCTOSTEILHOCTD

CYXKJICHUM.
2. CreneHb pacKpBITUS —  COOTBETCTBHE IIaHa TeMe pedepara (10Knana); 30
CYIHOCTH po0IIeMbl — COOTBETCTBHE COAEPKAaHUA TEME U IUIaHY;

— TIOJIHOTA ¥ ITyOWHA PACKPBITHS OCHOBHBIX MOHITHH;

— 0OOCHOBAaHHOCTb CIIOCOOOB M METOJIOB pabOThl C
MaTepHasoM;

— yMeHHe paboTaTh C JUTEPATypOH, CUCTEMaTU3UPOBATh
U CTPYKTYpPHpPOBAaTh MaTepHall,

— yMeHHe 0000mIaTh, COMOCTABIISATh PAa3JIMYHBIE TOYKH
3peHUs o paccMaTpuBaeMoMy BOIIPOCY,
APTrYMCHTHUPOBATH OCHOBHBLIC ITOJIOKCHHA U BBIBO/IbI.

3. O6OCHOBaHHOCTH — KpYL, TIIOJHOTa  WCIONb30BaHWs  JjureparypHbix | 20

BBIOOpA MCTOYHHUKOB VICTOYHHKOB TI0 TEME;

— MpUBJIEYEHHE  HOBEHmIMX  paboT  (KYpHAJIbHBIE
yOJIMKAIMK, MaTepUaibl COOPHUKOB HAyYHBIX TPYIOB

U T.J.).
4. Cobmonenue — MpaBUWIbHOE O(OpPMIIEHHE CCBUIOK HA HCIOIb3YEMYIO 15
TpeOoBaHMil K JUTEPaTypYy;
othopmIeHIIO — TPaMOTHOCTB Y KYJIbTypa U3JI0KEHUS;

— BJIaJICHUC TepMHHOHOFHeﬁ ¥ TIOHATHHHBIM armnaparom,
— coOmofeHue TpeboBaHMii kK 00beMy padoThI;

— KyJIbTypa oOpMIICHUS: BbIesIeHHE a03aleB;

— HUCTOJIb30BaHNE UH(POPMALIMOHHBIX TEXHOJIOTHH.

5. Uznoxenue — orcyrcTBHE OpQorpapuUecKuXx W CHHTakcHyeckux | 15
OLIMOOK, CTUIIMCTUYECKUX TTOTPELIHOCTEH;

— OTCYTCTBHE OIEYATOK, COKpAIICHWH CJOB, KpOMe
OOLIENPUHSATHIX;

— JIUTepaTypHbIN CTUIIb.

Pedepar onenusaercs no 100 GannpHOM mikane, 6ayuibl IEPEBOAATCS B OLIEHKH YCIIEBAEMOCTH
CJIEAYIOIIUM 00pa3oM:
90 — 100 6amI0B — «OTIIUYHOY;



70 — 89 6ayIOB — «XOPOIIO»;
50 — 69 6anIoB — «ymOBIETBOPUTEIIBHO;
meree 50 0anioB — «HEYIOBIETBOPUTEIHLHOY.

2.3. KoHTpOJIbHBIE 321aHNS JJISI TEKYIIEr0 KOHTPOJIsI

2.3.1 3aganus AJsl NPAKTUYECKHUX 3aHATHI

1. 3agaua: CocraBbTe ypaBHEHMe peakliy B MOHHOM U MOJIEKY/ISIPHOM popMax, oripeiesiuTe
OKHC/TUTE/b U BOCCTAHOBUTE/Ib, HANUIIINUTE OaaHC peakL|u:

KNO3z + C - KNO; + CO2

KMnOs + H O - MnO; + KOH

2. 3apaua: CocTaBbTe ypaBHeHUe peaklMi B MOHHOW U MOJIeKy/IsipHOW ¢opmax, orpesenure

3. 3agaua: CocTaBbTe ypaBHeHHe peakllUM B MOHHOM M MOJIEKY/IspHOM (opmax, ompejenuTe
OKHC/TUTE/Tb U BOCCTAHOBUTEJIb, HAIUIIUTE OaslaHC peaKI[|u:
OKHC/TUTE/Th ¥ BOCCTAaHOBUTEJIb, HAMUIIMTe OanaHc peakiuu: Zn + HoSOs — ZnSO4 + H»

4. 3apaua: [IpuBectu K HOpManbHbIM ycaoBusaM 400 mi rasa, B3groro rpu —15°C u 200 M pT.
CT.

5.3agaua: CocTaBbTe ypaBHeHUe peakl[iy B MOHHOUW U MOJIEKY/ISIPHOM (hopMax, orpejennTe
OKHCJTUTEJTb U BOCCTAaHOBUTE/Ib, HAMMUIIINTE Oa/laHC pPeakivu:
MnO; + HCl - MnCl, + Cl; + H,O

6.3amaua: CocTaBbTe ypaBHeHHEe peaklMM B MOHHOM W MOJeKyIspHOUW (opMax, orpejenuTe
OKHC/TUTEJTb U BOCCTAHOBUTE/Ib, HANUIIIUTE OaslaHC peaKL[|u:
Cl; + KOH - KCI + KCIO3 + H20

7. 3agaua: Macca 1 /1 a30Ta 1ipy HOpMasbHbIX YCI0BUSX 1,251 1. BEIUMCIUTE IVIOTHOCT a30Ta
110 BOJOPOAY (ec/iv Mpy HOPMaJIbHBIX YCI0BUSIX Macca 11 Bogopoaa paBHa 0,09 r).

8. 3apjaua: CocraBbTe ypaBHEHHE peakly B MOHHOM U MOJIEKY/ISIDHOM (hopMax, orpesiesiuTe
OKHCJTUTEJTh U BOCCTAaHOBUTE b, HarmimTe 6ananc peakuuu: Cl, + KOH — KCI + KCIO3 + H2O

9. 3azjaua: Macca 1 1 a30Ta py HOpMaJIbHBIX YCI0BUAX 1,251 1. BEIUMC/IUTE TIJIOTHOCTE a30Ta
10 BOJOPOAY (ec/iv Mpy HOPMaJIbHBIX YCI0BUSIX Macca 11 Bogopoaa paBHa 0,09 r).

10. 3agaua: BerurcauTh Maccy 1 M3 Bo3yxa rpy HOpMasIbHBIX YCI0BUsSX, TipH 25 °C 1 756 MM
pT. CT., ipu —15°C, nipu —10 °C u 420 MM pT. CT.

11. 3agaua: CocraBbTe ypaBHEHHe peakliid B MOHHOM U MOJIEKY/ISIDHOM (popMax, oripeiesiuTe
OKHCJIUTEJTb U BOCCTAaHOBUTE/ b, HanuimTe 6anaHc peakuyu: KMnOs4 + H,O - MnO; + KOH

12.3apaua: [IpuBectu K HOpManbHbBIM ycaoBusaM 800 mi rasa, B3sroro npu 91 °C u 740 MM pT.
CT.

13. 3apaua: ITnoTHOCTB rasa 1o Bo3ayxy pasHa 1,562. BeruncinTe maccy 1 rasa rpu
HOPMaJIbHBIX YCJIOBUSIX (IIPU HOpPMasbHBIX YC/IOBHSIX Macca 171 Bo3ayxa paBHa 1,29r).



14. 3agaua: B 200 r Bogel pactBopeHo 50 r kpucramiorugpara FeSO4*7H20. Beruncimtb
MaCCOBYIO /I0JId KpUCTasyiorupara v 6e3BogHoro cynbdara kene3sa (II) B pactBope.

15.3amaua: Kakoii o0beM 3aliMeT INMpH HOPMaJbHBIX YCIOBUSX Ta3, Cofepskaliuii B OasiioHe
€MKOCTBIO 5i1 Ipy 8 atM. u —10°C?

16. 3apgauva: [IpuBecty K HOpMasibHBIM ycioBusAM 800 mu rasa, B3sroro rpu 91 °C u 740mwm pr.
CT.

17. 3apmaua: BeravcmmTh Maccy a30Ta, 3arno/HsoIero 6aaioH eMkocThio 20 1 ipu 80 aTM. U
25°C

18. 3azaua: Beruncmth Maccy 1 M3 Bo3lyxa pyv HOPMaslbHBIX YC/IOBHSIX, TIpU 25 °C U 756 MM PT.
CT., ipu —15°C, npu —10 °C 1 420 MM pT. CT.

2.3.2 BapuaHTbI KOHTPOJIbHBIX padoT

Konmponvnas paboma Ne 1.
Xapaktepuctuka snemeHToB | rpynmsl [leproanueckoii cuctemsl (1€T0YHBIE METAIIIBI)
Bonoponnas xumuueckas CBs3b.
KonebarenbpHbIe peakiinm.
Hcnons3oBanue Oz 1 HyO2 Kak 3KOJIOrHYECKU YHCTHIX OKHUCIIMTEICH.
[Tomumepsl.

agrwbdE

Koumponvuas paboma Ne2
1. Xapaxrepucruka snemenToB Il rpynnst [lepuonnueckoii cuctemsl (111€104HO-3€METbHBIE
MeTaJLIbI)
2. VonHas XuMu4eckas CBSI3b.
Bupl XuMudeckoro aHasan3a BellecTBa (Ka4eCTBEHHBIH U KOJTMUECTBEHHBIH ).
XVMHYECKHE IPOLECCHl B BEPXHUX CIIOSIX aTMOC]EpHI.
SIBrieHNe painOaKTUBHOCTH.

g w

Koumponvuas paboma Ne3
Xapakrepuctuka anemeHToB I rpynmsr [lepuoanyeckoit cuctemsl
MexMoeKyIsipHas: XUMHYECKasi CBSA3b
ITonumepsl.
O30HOBBIH CII0H 3eMIIH.
ONEKTPOXUMHUYECKHAE CUCTEMBI.

agrwbdE

Konmponvuas paboma Ned
Xapakrepucrtuka anemeHToB IV rpynmsl [leprnogudeckoit cucteMsl
Merannndeckas XUMHUYECKas CBS3b.
SIBnenue painoaKTUBHOCTH.
PacnipocTpaHeHHOCTb aTOMOB XMMUYECKHUX JIEMEHTOB.
IlenHble peakunu

asrONE

Koumponvuas paboma Ne5
XapakTepucTUKa 2J1€MEHTOB V rpymnisl [leproauyeckoil CUCTEMBI.
DIEKTPOXUMHYECKUE CUCTEMBI.
XHUMHUYECKOE 3arpsA3HEHUE TI0YB TSKEIIBIMU METaJlJIaMHU.
[IpenenbHO AOMYCTUMBIE KOHLIIEHTPALUHN 3arpsA3HSIONIUX BEIIECTB.
ITonumepsl.

agbrwbnE



Koumponvuas paboma Neb
Xapakrepucrtuka anemeHToB VI rpynmsl Ilepruogudeckoil CHCTEMBL.
Karanu3zaropsl
KomreMeHTapHOCTb.
BO3HUKHOBEHHE aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
IlenHble peakuuu.
Koumponvuas paboma Ne7
Xapakrepuctuka snemeHToB VII rpynmel [lepuoanueckoit cucteMsl (rajJoreHsl).
Bbydepusie cuctembl
[TpumeHeHue XJiopa, 030Ha M MEPOKCH 1A BOJOPOa B 00paboTKe BOJBI. OUNCTKA CTOYHBIX
BO/JI.
NonHas xumuyeckas CBs3b.
Bonopoansiit mokaszarens.
Konmponvuas paboma No§
Xapaxktepuctuka snemeHToB VIII rpynmel [lepuonudeckoit cucteMbl (MHEPTHBIE Ta3bl).
Mertons! HPU3NKO-XUMUYECKOTO aHATN3a.
JucnepcHble CUCTEMBI.
KoBaneHTHast XuMH4YeCKast CBS3b.
[TapameTpbl YUCTOTHI BEUIECTB.
Kounmponvuas paboma Ne9
Pa3BuTre XMMUU KaKk HayKH.
Bo3HHKHOBEHME aTOMOB XMMUYECKUX IEMEHTOB. [ nnore3a boiapmoro B3psiBa.
Karanu3zaropsl, siBjieHUE KaTajin3a.
NonHas xumuyeckas CBs3b.
«Tsxenpie MeTasIbly): HCTOYHUKH, OCOOCHHOCTH 3arpsi3HEHUS U BIMSIHUE HA YeJIOBeKa.

arONE
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Koumponvuas paboma Nel()
OTtkprITHE 3aKOHA coXpaHeHus Macchl BemiecTB (M.B. JlomoHoCOB).
ITonumepsl.
KoBasneHTHast XuMHUECKas CBSI3b.
KpemHuii — ero pacrnpocTpaHeHHOCTh U pojib B IPUPOJIE.
PangnoakTiBHBIE 2eMeHTHI. PaqrioakTHBHOE 3arpsi3HEHHUE TIOYB.

agrONE

Kounmponvuas paboma Nell
OCHOBBI aTOMHO-MOJIEKYASIPHOTO YUCHHS.
SIBneHMe panOaKTUBHOCTH. PaoakTHBHOE 3arpsS3HEHUE BOIHBIX YKOCHUCTEM.
Bonoponnas xumuueckast CBS3b.
Karanutuyeckue cucremsl.
PacnpocTpaHeHHOCTh aTOMOB XMMHYECKHUX JIEMEHTOB B MPUPO/IE.

agrwdE

Konmponvuas paboma Nel?2
3aKOH COXpaHEHHUs MaCChl U SHEPTUU.
WNonHnast xumudeckas CBs3b.
KommneMeHTapHOCTb.
VYriepon — pacpoCTpaHEHHOCTh B IIPUPOAE U POJIb B JKUBBIX OpraHU3Max.
PannoakTuBHOE 3arps3HeHne aTMOC]epHI.

asrwONE

Koumponvnas paboma Nel 3
Hcropust oTKpbITHS U pa3BuTue Ileproanyeckoro 3akoHa.
HNonHnas xumudeckas CBs3b.
3. SBnenue 6ydeproctu. BydepHsie cuctembl

=



&

PannoaktuBHOE 3arpsi3HEHUE TTOYB.

On0Bo — pacrpocTpaHeHue B MPUPOE U MPUMEHEHHE B YETIOBEUECKON eI TEIIbHOCTH.
Konmponvuas paboma Nel4

Teopust xumuueckoro crpoenusi A.M. bytieposa.

KoBanenTHas XuMu4ecKas CBA3b.

Bonopoansiit nokazarens - pH. Onpenenenue, CBOMCTBA U 3HAYEHUSI B Pa3HbIX cpeaax.

Wcropust OTKpBITHS SBICHUS PAAMOAKTUBHOCTH M €T0 3HAUCHUE B U3YYCHUU CTPOCHHUSI aToMa.

Oco0eHHOCTH XMMHYECKOT0 3arpsisHeHus Tepputopun Camapckoii 001acTu.

o

agsrwONE

Koumponvuas paboma Nel5
3aKOH COXpaHEHUS MACChl U SHEPTUU.
BonoponHas xumudeckas CBA3b.
JucnepcHele cuctemsl. [IpruMeps! AUCIEPCHBIX CUCTEM PAa3HBIX THUIIOB.
VYriiepon — pacupoCTpaHEeHHOCTh B IpHpoje. Bo3HukHOBEHUE yriis 1 He(TH.
Oco0EHHOCTH XMMUYECKOTO 3arpsisHeHus Tepputopun Camapckoit obiacTtu.
Koumponvuas paboma Nel 6
1. Ucropus otkpeitus u passutue Ilepuoauueckoro 3akoHa.
2. Bonoponnas xumuyeckast CBA3b.
3. KsanroBas teopus cBeta. Ee 3HaueHue B pa3BUTHH MPEICTABICHUN O CTPOCHUN aTOMOB
XUMHYECKHX IEMEHTOB.
4. Vlox — cBOIiCTBA, BCTPEUaEMOCTh M POJIb B IPUPOJIE, ET0 3HAYCHHE JUIS 30POBbS UETIOBEKA.
5. XHMHYECKHE 3arps3HEHUs B CEIbCKOM XO35HCTBE.
Konmponvuas paboma Nel7
HonHast xuMu4eckKast CBs3b.
ITonmmepsl. Peakuys NOJMKOHIEHCALMH.
OCO0EHHOCTH XMMUYECKHX CBOMCTB JIEMEHTA yIIepo/a.
«Tsxenple MeTauIbl»: HCTOYHUKU, OCOOEHHOCTH 3arpsi3HEHUS U BIMSIHUE Ha Y€JIOBEKa.
@DTOp — CBONCTBA, BCTPEYAEMOCTD B IPUPOJE, UCIIOJIB30BAHUE YETTOBEKOM.

o~ E
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Koumponvuas paboma Nel8
BonoponHas xumMuueckas CBs3b.
Metoas! GU3NKO-XUMUYECKOTO aHATN3a.
Xapaxtepuctuka emeHToB VIII rpynmnsl [lepuoandeckoit cucreMbl (MHEPTHBIE Ta3bl).
XHUMHUYECKHUE 3arpsA3HEHUS B CEIbCKOM XO35HCTBE.
®dochop — ero pacnpoCTpaHEHHOCTh U POJIb B IPUPOJE.

arONE

Koumponvuas paboma Nel9
Bonoponnsliii nokasarens - pH. Onpenenenne, cBOWCTBA M 3HAUEHUS B Pa3HbIX Cpelax.
Buapl xuMuyeckoro aHaivsa BeNIecTBa (KaueCTBEHHBIN M KOJTMYECTBEHHBIH ).
Xapakrepuctuka anemeHToB VII rpynms! [lepronndeckoil cucteMsl (rajJoreHsl).
Kanpumii — ero pacnpocTpaHEHHOCTh, POJIb B IIPUPOJIE U B KUBBIX OPTaHU3MaX.
XHUMHUYECKHUE 3arpsA3HEHUS OT TPAHCIIOPTHO-JAO0POKHOTO KOMILIEKCA.

agbrwbhE

Konmponvuas paboma Ne2()
Pa3BuTHe XMMHUM KaK HayKH.
HonHast xuMu4eckast CBS3b.
Peakinu momumepu3anyy v OJTUKOHICHCAITHH.
PagnoakTrBHOE 3arpsi3HEHUE U €T0 BIHUSHUE HA YeroBeka. J[03bl 00IydeHusl.
Cepa — pacnpoCTpaHEHHOCTb, POJIb B MPUPOJIC U MPUMEHEHHUE B XUMUYECKON
MPOMBILIUIEHHOCTH.

asrLONE

Konmponvuas paboma Ne2 1



1. KoBaneHTHast XUuMHUYECKasl CBS3b.

2. KsanrtoBas Teopus cBeTa. Ee 3HaueHNe B pa3BUTUHU MIPEICTABICHUNA O CTPOCHUH aTOMOB
XUMHUYECKHUX IEMEHTOB.

3. Kanmii — ero pacnpocTpaHeHHOCTb, pOJib B IPUPOJE U MPUMEHEHHUE B CEIbCKOM XO3sIICTBE.
4. Xapakrepuctuka anemeHnToB Il rpynnel [leproanueckoil cucreMsl

5. Xumuueckue 3arpsi3HeHUs! OT TPAHCIIOPTHO-TOPOKHOTO KOMILIIEKCA.

Koumponvuas paboma Ne22
MexmoneKynsipHas XMUMHYECKasi CBA3b
Bo3HUKHOBEHHE aTOMOB XMMUYECKHUX 1eMeHTOB. [ unoresa bonbmoro B3peiBa.
Buabsl xumMuueckoro aHaimn3a BelecTBa (KaueCTBEHHBIM M KOJTUYECTBEHHBIN ).
CrpoHuuil — ero pacupoCTPaHEHHOCTh B IIPUPOJIE U IPUMEHEHUE YEJIOBEKOM
XUMHYECKHE TIPOIECCHI B BEPXHUX CIIOsIX arMocheprr. OOpa3oBaHUE 030HOBOTO CIIOS.
Konmponvnas paboma Ne23
Pa3BuTne XxuMHM Kak HayKH.
Bonopoansiit nokazarens - pH. Onpenenenue, CBOMCTBA U 3HaYEHUS B Pa3HBIX CPEaXx.
Xapakrepucrtuka anemeHToB IV rpynmsl [lepruogudeckoit cucreMsl
XUMUKO-OHMOTIOTHYECKHUE MPOIIECCH B CTOYHBIX BOJIAX.
AJTOMHHHUH — €r0 POJIb U BCTPEUAEMOCTb B MPUPOJIE, TPUMEHEHUE YEITOBEKOM
Koumponvuas paboma Ne24
Bonoponnas xumuyeckas CBS3b.
MeTtonb! pU3NKO-XMMHYECKOTO aHaIN3a.
Xapakrtepuctuka 31nemMeHToB I rpynmsl [lepuoandeckoii cucteMsl (1I€T0YHBIE METAILIbI)
[IpenenbHO AOMYCTUMBIE KOHLIEHTPALMU 3arpsA3HSIIOLIIUX BEIIECTB.
[IpoGnema KUCIOTHBIX TOK/IEH U UX BIUSIHUE HA SKOCUCTEMBI.
Koumponvuas paboma Ne25
DNEeKTPOXUMHUUECKUE CUCTEMBI.
Buael xumMu4eckoro aHainn3a BelecTBa (KaueCTBEHHBIN U KOTMYECTBEHHBIN ).
Meramdeckass XMMUYECKasi CBSI3b.
Tokcuyeckoe 1eMCTBUE 3arpsI3HAIOIINX BEILIECTB Ha JKUBYIO KIIETKY.
ArperatHble COCTOSTHUS BEIIECTBA: TBEPOE, )KUKOE, ra3000pa3Hoe. KuaKue KpucTasibl.

agrONME ObhwdbDE OO E
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Koumponvuas paboma Ne26
1. KsanrtoBas Teopus cBera. Ee 3HaueHUe B pa3BUTHH MIPEICTABICHUI O CTPOCHUH aTOMOB
XUMHYECKUX DIIEMEHTOB.
2. Xapakrepuctuka anemeHToB I rpynmns! [leproandeckoil cuctemsl (11e1049HO-3eMeIbHbIE
METaJlJIbI)
3. XuMmuueckas CBs3b: criocoObl 00pa3oBaHus. Buasl XuMHU4ecKoil CBA3H.
4. XuMUYeCKHe UCTOUYHHUKH IEKTPHUECKOTO TOKA.
5. 3BarpszHeHue ruipochepbl «THKEIBIMI METAIUIAMIY, PUZUKO-XUMHUYECKIE METO/IbI OUHUCTKU
BOJI OT TSDKEJIBIX METAJIJIOB.

Koumponvuas paboma Ne27
Mertannuieckass XUMAYECKas CBSI3b.
HcTuHHBIE U KOJTOUIHBIE pacTBOPHI. OOI1IME CBOMCTBA PACTBOPOB.
OK30- U 3HJI0TepMHUUECKHE peakuuu. [Ipumepsr.
[TpoGriema KUCIOTHBIX TOKIEH U UX BIUSHUE HA SKOCUCTEMBI.
Pu3nyecKne 1 XUMUYECKUE METOIbI PA3IEIIEHUs, OYMCTKH U aHAJIN3a BEILECTB.

agbrwbnE

3. OEHOYHBIE CPEJCTBA JJISI IPOMEKYTOUYHOM ATTECTALIUU



3.1. bank koHTpOABLHBIX 3aaanuil (YK-6.U-2., YK-1.U-2., YK-1.1-1.)

1. YK-6.1-2. YcTaHOBHTE COOTBETCTBHUE MEKY ICKTPOHHOM (POPMYIIOH aTOMa U €ro Ha3BaHUEM:
K KaXJIOW MO3UIMU TEPBOro CTONOINA MOAOEpPUTE COOTBETCTBYIONIYIO IMO3UIMI0 U3 BTOPOTO
cTonbua. OTBET 3aMMIIUTE B BUIE COYETaHUS OyKB U HP.

A) Harpuii 152s22p6
b) Heon 1s2s22p3
B) 60p 152522p63s1
I') azor 1s2s22pl

2. YK-1.1-1 Pacnonoxute B XPOHOJOTUYECKOW IOCIICIOBATEIBHOCTH O3Talbl OICHKH
HEABM)KMMOCTH.  3amuiuTe UUQPB, KOTOPHIMH OHU  OO0O3HAYEHBI, B MPABUIBHON
MOCJIEIOBATEILHOCTH 0€3 POOEIIOB U 3HAKOB MPEITUHAHUS.

1) Ananu3 siyuiiero u Hau6osee 3(h(HEKTUBHOTO HCITOIb30BaHUS HEIBUKUMOCTH;

2) Pacuért o1leHOYHOH CTOMMOCTH 00BhEKTa HEJBMKMMOCTH Ha OCHOBE TPEX MMOIXO/IO0B;
3) Onpenenenue 3a1a4u OLIEHKU HEIBUKUMOCTH;

4) CocraBiieHHE IJIaHA ¥ JOTOBOPA Ha IIPOBEICHUE OIICHKH HEIBHKHUMOCTH,

5) C6op u ananu3 uHpopManuu 00 0OBEKTE HEABHIKHMOCTH.

3. Pacnonoxure XuMU4eCcKUe 3JIEMEHTHI B Psijl [0 BO3PACTAHUIO YUCIIA 3JICKTPOHOB B UX aTOMaXx.
3anmummre 1HQPB, KOTOPHIMH OHM O0003HAu€HBI, B TMPABWIBHOW IOCIEIOBATEIBHOCTH 0e3
Ipo0esIoB U 3HAKOB MTPEIIMHAHMUS.

1)CL;
2)K;

3) BE;
4) NE;
S)CR;

6) AS.

4. YK-1.U-1 Pacnionoxxute MeTayulbl B MOPSAKE YBEIMYEHMs IUIOTHOCTH. 3allUIINTE LUQPHI,
KOTOPBIMM OHU OOO3HAYEHbI, B NPABWIBHOM IOCIIEA0BAaTEILHOCTH 0O€3 MpoOeIoB U 3HAKOB
peNuHaHHUS.

1) Ca;
2) FE;
3)L5;

4) AL;

5)NA.



5. YK-1.1-2 Pemwure 3anauy. Onpenenure paBHOBECHYIO KoHIeHTpanuto Ha (X) u ucxognyro
koHuenTpauuio NHs (Y).B peakrop nocrositHHOro 06b€Ma NoMeCTUIN HEKOTOPOE KOITHYECTBO
ammuaka. B pesynprare nporekanus ooparumoit peakuuu 2NHs ) [ Nor) + 3Hor B
PEaKIMOHHON CHCTEME YCTaHOBMUIIOCHh XMMHUUECcKoe paBHOBecue. [Ipu 3ToM paBHOBECHBIE
KOHIICHTpAIK aMMuaka u a3ora coctaBwin 0,2 u 0,6 MOJIB/JT COOTBETCTBEHHO.

6. YK-6.U-2 Pemure 3amauy. Beraucinure Maccy a30Ta, KOTOPBIM BBIICTUTCS TIPH MTOJTHOM
paznokeHuu 38 T [uxpomMaTa aMMOHUS, €CJIM U3BECTHO, YTO BbIXOJ peakiuu coctaBuia 80% ot
TEOPETUYECKH BO3MOXKHOTO. (3alUIINTE YUCIO C TOUHOCTBHIO /10 I€CATHIX.)

7. YK-1.1-1 [IpounTaiite TEKCT U BBINOJHUTE 3aaHue. OpraHn4eckoe BEUIECTBO A COIEPKUT
54,48% xmopa, 42,96% yraepona u 2,56% Bosopoaa no macce. Bemectso A Moxker
pearupoBath ¢ BOJHBIM PACTBOPOM THAPOKCHIA Oapwsi, PH 3TOM 00pazyeTcs coib b, mpu
MPOKAJIMBaHUU KOTOPO o0pa3yercs AU(PEHUIKETOH.

Ha ocHOBaHMM aHHBIX YCIOBHS 3a1a4M:

1) npoBenuTe HEOOXOAUMBIE BBRIYUCICHHS (YKa3bIBAalTE €AMHULIBI U3MEPEHUS HCKOMBIX
(bU3MUECKUX BEJIMYMH) U YCTAHOBUTE MOJIEKYJISIPHYIO (pOopMyIly BelecTBa A;

2) cocTaBbTE BO3MOXHYIO CTPYKTYPHYIO (pOopMyITy BemecTBa A, KOTOpasi OJJHO3HAYHO OTPAKAET
HOPSIZIOK CBSI3U aTOMOB B €70 MOJIEKYJIE;

3) HanMIIKMTE YpaBHEHHE peaKlMu NpOoKaJuBaHus BelecTBa b (Mcnomnb3yiiTe cTpyKTypHBIE
(bopMyIbl OpPraHMYECKUX BEIIECTB).

8. YK-1.1-2 [IpounTaiite TeKCT U BINOIHUTE 3aqaHue. PactBopumocTs cynbdata meau(ll) mpu
omnpezeneHHoi Temneparype cocrasiuseT 21,95 r va 100 r Boasl. [Ipu 3Toit TemMnepaTtype
MPUTOTOBUJIM €T0 HACKIIIEHHBIH PacTBOp, 100aBUB HEOOXOAMMOE KOJIMYECTBO CYyXOro cynbdara
meau(Il) k 320 mut Boabl. B nonyuuBmimiicst pacTBOp OMyCTHIIN JKEJIE3HYIO TUIACTUHKY MacCcoi
200 r. [InacTUHKY U3BJIEKIH, KOT/1a COOTHOILIIEHHE aTOMOB MEIM K aTOMaM KUCJIOpoJia B
pactBope crasio paBHbIM 1 : 78. JlJis pacTBOpPEHUS OCEBIICH HA IJIACTUHKY MEJIU UCIIOIh30BaIN
50 M1 pacTBOpa X0JI0IHON KOHIIEHTPUPOBAHHOW a30THON KHUCIIOTHI IFIOTHOCTHIO 1,2 /ML
Haiinute MaccoByro 10110 a30THOM KHCIIOTHI B pacTBOpPE, HEOOXOAMMOM JJIsi PACTBOPEHUS
OCEBILIEH Ha IUTACTUHKY MEJH.

B otBete 3anummTe ypaBHEHUs peaKIlfii, KOTOPbIC YKa3aHbl B YCIOBUU 3a/1auu, U TIPUBEIUTE
BCE HEOOXOMMbIE BBIUMCIICHUS (YKa3bIBATe eMHUIBI U3MEPEHHS HCKOMBIX (PU3MYECKHX
BEITUYMH).

9. YK-1.U-2 U3 110 r pacTBOpa MOBapeHHO coiu ¢ MaccoBoi foiei 15% Bemapunm 30 T
BOJIbl. OnpeenTe MacCOBYIO JIOJIO COJIM B TIOJTYYEHHOM pacTBope. (3aluIInTe Ynucio B
MMponcHTax, ¢ TOYHOCTBIO 10 }leCﬂTBIX).

10. YK-1.U-1 IIpu cxuranuu 6,4 r Bemectsa A obpaszoBanocs 11,2 1 yraekucnoro raza u 3,6
BOJIBI. VI3BECTHO, 9TO BCE aTOMBI YIIepO/a B BElIeCTBE A HAXOAATCS B COCTOSHHH SP2-
ruOpuIU3aIuy, a py TUIPUPOBaHNU 1 MoJeKya BeniecTBa A criocoOHa MPUCOETUHUTD 5
MOJIEKYJ BOAOPOJIa.

Ha ocHOBaHMM NaHHBIX yCIOBUH 33/1a4u:

1) npoBenuTe HEOOXOAUMBIE BRIYUCICHHS (YKa3bIBalTE €AMHULIBI U3MEPEHUS HCKOMBIX
(bu3NYECKUX BEIMYNH) U YCTAHOBUTE MOJIEKYJISIPHYIO (DOPMYITYy OPTraHUYECKOTO BEIIEeCTBa A;

2) cocTaBbTE BO3MOXKHYIO CTPYKTYPHYIO (pOpMYyITy BeliecTBa A, KOTopasi OJHO3HAYHO OTPakaeT
HOPSIIOK CBSI3U aTOMOB B €70 MOJIEKYJIE;



3) HanUIIUTE ypaBHEHHE PEAKIIMU BEIIeCcTBa A ¢ U30BITKOM BOJIOpOJa (MCTIONb3YyHTE
CTPYKTYpHBIE (JOPMYITBI OPTaHUUYECKHUX BEIIECTB).

3.2. Ki1rouu K KOHTPOJIbHBIM 32IaHUAM

Homep 3ananus Bepnpiii otBeT
1 A3,51,B4,12
2 34512
3 341256
4 35412
5 B pesynbrare peakuuu U3 2 MOJIb aMMHaKka 00pa3oBaUCh | MOJIb a30Ta U 3 MoJIA

BOZIOpoaa. 3HAYMT, Jj1s1 oOpazoBanus 0,6 MoJIb/1T a30Ta MOTPpeOOBAIOCH 1,2 MOJIB/IT
aMMUaKa, TOT/1a UCXOJHAsl KOHIICHTPAIIH aMMHaKa OyJIeT CKJIaIbIBAThCS U3
PaBHOBECHOM KOHIICHTPAI[MU U KOHIIEHTPAllMi aMMHAaKa, BCTYIUBIIETO B PEAKIIUIO:
0,2 +1,2=1,4 mons/mn.

st o6pazoBanusi 3 MOJIb BOJIOpoia Tpedyercs 3/2 KOHLEHTpAIMH aMMHaKa,
BCTYIHBILICTO B PEAKITUIO, CIICAOBATEIHFHO PABHOBECHASI KOHIICHTPAIHS BOAOPOIa
paBHa 1,2 - 3/2 = 1,8 Monb/m.

6 [To ycnoButo nmpoTeKaeT peakiusi:
Haiinem, CKOJIBKO MOJIb TUXpOMaTa aMMOHUS BCTYIIHIIO B PEAKIIHIO:
N (NH4)2Cr207 = m (NH4)2Cr207/ M (NH4)2Cr207 = 38 / 252 = 0,15 moinp

W13 storo caenyer, uTo a30Ta Belenuiaock 0,15 Moub, Tak Kak 4MCIIO MOJIb
JUXpOMaTa aMMOHUSI OTHOCHUTCS K YHMCITy MOJIb a30Ta, Kak 1 : 1. Haitnem
TEOPETHUYECKYIO MacCy a30Ta Mo popMyJIe:

Mreop. N2=NN2- MN2=28-0,15=42r

Haiinem npaktuyeckyro Maccy o0pa3oBaBIIErocs a3o0Ta:
Mupakr. N2 = Mreop. N2 - n Ny = 4,2 : 0,8 = 3,36 r

7 1. Jonyctum, umeercsa 100 r BemiectBa A, Toraa
mC=100-0,4296=4296T

m H =100 - 0,0256 =2,56 T

m Cl=100 - 0,5448 = 54,48 r

2.nC=42,96/12 = 3,58 monn
nH=2,56/1=2,56 monb
nCl=54,48/355=1,53 monb

3.nC:nH:nCl
3,58:2,56:1,53]|:1,53
234:1,67:1|-3
7:5:3

DnementapHas Gopmyina BemectBa A: C7HsCl3




4. Tak KaK COOTHOIIIEHHE YUCJIa aTOMOB yTJIepo/ia K YHCIy aTOMOB BOJIOPOJIa
O6ymm3ko K 1 : 1, ICKOMOE BEIECTBO CONEPKUT OCH30JIBHOE KOJIBIIO.

[Tpu B3auMOICHCTBUU HCKOMOTO TaJIOTEHIIPOU3BOHOTO YIIIEBOIOPOIa C BOJAHBIM
pacTBOPOM THJIPOKCH 1A Oapust 00Opa3yeTcs COJib, CIISI0BATEIbLHO, BEICCTBO A
COJICPKUT TPU aTOMA XJIOpa IIPH OJHOM aTOME yTriIepo/ia.

O O

D Ba —— + BaCO;,

YpaBHeHHe PCaKlu MMPOKaJIWBaHUs BCIICCTBA b

1. YpaBHeHHE peaKinu:
[1] CuSO4 + Fe — FeSO4 + Cu

2. Haiinem mMaccy BOAbBI:
p H2O =1 r/mn
mHO=pHO-VHO=1-320=320r

3. Haiinem maccy cynbdara meau(ll) B HackiieHHOM pacTBOpe:
[Tycts X T paBHa Macca cynbdaTa menu(ll) B HacwllieHHOM pacTBOpe, TOT/a:
21,95/100=x/320

X =70,24
m CuSO4=70,24r

4. Haiinem uucio Mok cynbdarta memu(ll):
n CuSO4 = m CuSO4/ M CuSO4 = 70,24 / 160 = 0,44 monb

5. Tak Kak 10 yCIIOBHUIO JIaHO, YTO COOTHOIIEHUE aTOMOB MEJIU K aTOMaM
KHciIoposa B pactBope 1 : 78, nenaem BbIBOJ, uTO He Bechb CUSO4 BeTymnui B
peaxrmro Nel, Tak Kak OH SIBIISICTCS €AMHCTBEHHBIM HCTOYHIUKOM aTOMOB ME/IH B
pacTBope

[Tycth yniciio Monb npopearuposasiiero cynbdara meau(ll) pasuo y, Torna:

n FeSO4 =y monb
nQCT CUSO4 =N CUSO4 - nnpopear CUSO4 = (0,44 - y) MOJb
n Cu B pacteope = (0,44 — y) MoJb

ATOMBI KHCTIOpOZa COJIEPXKUT BO/IA, MOTy4YeHHBIN cynbdart sxene3a(ll) u
HenpopearupoBasiuii cynbdart meau(ll):
nHO=mH0/MH0=320/18 =17,78 moib

n O B pactBope = N H20 + 4Nnoer CuSO4 + 4n FeSO4 = 17,78 +4 - (0,44 -y +y) =
19,54 momn




n Cu B pactBope / n O B pactBope =1 /78
(0,44—-vy)/1954=1/78

y =0,19 monb
Nupopear CuSOs= 0,19 moip
n FeSO4 = 0,19 moinb

6. Tak kak B3siTa X0JIOJHAsA KOHLEHTPUPOBAHHAS a30THAs KUCJIOTa, OHA HE OyJeT
pearupoBarth ¢ xene3oM. [Ipu ormyckaHuu B @30THYIO KUCIOTY IUIACTHHKY TOUIET
peaxiusi:

[2] Cu + 4HNO3z — Cu(NOgz)2 + 2NO2 + 2H20

7. HalimeM 91Ciio MOJIb a30THOM KHCJIOTBI, HEOOXOIUMOM JIJIsT paCTBOPECHHUSI
OCEBUICH HA IUNIACTUHKY MEJIH:

N CU = Nypopear CUSO4= 0,19 momab

NnHNO3z;=4nCu=4-0,19 = 0,76 moib

8. Haiinem maccy a30THOM KUCIIOTHI:
m HNO3z =n HNO3 - M HNO3 =0,76 - 63 =47,88 r

9. Haiimem Maccy pacTBopa a30THOM KUCIIOTHI:
Mp-p HNO3 =V HNO3 - p HNO3=50-1,2=60T

10. Haiinem MaccoByO JOJII0 a30THOU KUCIIOTHI:
® HNO3z = m HNO3 / mp.,, HNO3 =47,88 / 60 = 0,798 — 79,8%

9 Jis perenus 3agaun Tpedyercst popmyIia HaXOKICHUS MacCOBOM J10JIM — wx = My
[ Mp-pa
HaiineM Maccy pacTBOPEHHOIO BEILECTBA:
0,15 = Mcomu / 110
Mmcomun = 0,15 - 110=16,5T
Jlasiee 1o yCIIOBUIO BBINAPUIIM BOLY, 3HAYUT Macca pacTBOpa yMeHbIIniIach Ha 30
I
Mzuosoro p-pa — Mucxonroro p-pa — mBHnapeHHoﬁ BOZIBI — 110-30=80r
Teneps HalZIEM MacCOBYIO OO COJIM B HOBOM PacTBOPE:
Weomn = 16,5/ 80 = 0,206 — 20,6%
10 1.nCO2=VCO2/22,4=11,2/22,4=0,5 monb

nH20 =mH0/M H20 =3,6/18 =0,2 monp

nC=nCO0O,=0,5 monp
nH=2nHO=2"-0,2=0,4 monb

MmC=nC-MC=05-12=6T
MmMH=nH-MH=04-1=04r

MmO=meem-Ba—MC-mH=64-6-0,4=0
CJ'IC,Z[OBaT CJIbHO, KI/ICJ’IOpOII B BCIICCTBC A OTcyTCTByeT




2.nC:nH

05:04|:04
1,25:1]-4
5:4

OnemenTapHas Gopmyiia BemectBa A: (CsHa)x

3. TTo ycI0BHIO BCE aTOMBI YIJIEpO/a B BEIIECTBE A HAXOJATCS B COCTOSHUM SP2-
rubpuaasum, T.e. uickomoe BerecTBo coaepkut C=C cs3u. [lo cooTHOMIEHHIO
yrepo/a U BOAOPOa B MOJIEKYJIE CTAHOBUTCS SICHBIM, YTO BEIIECTBO A COAECPKUT
OEH30JIbHbIE KOJIbIIA

(CsHa)x

[Tpu X = 2 momy4yaem moJekyasipayro Gopmyiry CioHg, 4T0 cooTBETCTBYET
HAJIMYUIO JBYX OCH30JBHBIX KoJIel. Takast MoJieKysa crocoOHa MPUCOSTUHUTD 5
MOJIEKYJT Hz ¢ mosydeHreM HachlleHHOTo yriaeBoaopoaa CioHis

YpaBHEHHE peakIMu BeliecTBa A ¢ H30BITKOM BOJIOPO/IA:

Pt, t°
+ BH, ——

Ilxana u KPUHTCPHUHU OLUCHKHU TCKYIIEIo TCCTUPOBAHUSA

Yuci10 npaBUIIbHBIX OTBETOB Ounenka
90-100% mpaBUIIBHBIX OTBETOB OLeHKa «OTIIMYHOY
70-89% mpaBUIBHBIX OTBETOB OrneHka «xXopouio»
50-69% npaBUIBHBIX OTBETOB OreHka «yJ0BJIETBOPUTETHHO»
Menee 50% npaBUIBHBIX OTBETOB OreHKa «HEYOBIETBOPUTEIHHO




