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1. ITacnopT OLeHOUHBIX CPE/ICTB MO0 JUCHHIINHE « XUMHS»

Ons  dbopMuUpoBaHWs, KOHTPOJIA U OLEHKM pe3yJbTaTOB OCBOEHUsI
00111e00pa3oBaTeIbHON AUCLIMIIMHBI « XUMHKsI» pa3paboTaHa CUCTeMa OLIeHOUHBIX
MEpOTIpUSTUM, yuuThiBawoijasgs TpeboBanus @I'OC COO  (mpegMeTHBIE
pe3ynbTaThl) 1 @PI'OC CIIO (obmume v podeccruoHanbHbIe KOMIIETEHIIUN).

BakHo! 0C0O6€HHOCTBIO CTIPOEKTHPOBAHHOM CHUCTEMBI OI|eHWBAHUS SIBJISIETCS
COTJIaCOBAHHOCTh OLIEHOYHBIX MEPOMNPUSITUMA W 3allJlaHMPOBaHHBIX Ppe3y/bTaTOB
obyueHus. Kaxkioe orjeHOUHOe MepOIpUsTHe HarpaB/ieHO Ha hopMUpOBaHUe WU
v3MepeHue 3HaHUS / YMEeHUs B KOHTEKCTe, YKa3aHHOM B pe3y/bTaTe 00yueHus.

B mucimmiiviHe «XWMMS» K OCHOBHBIM  OLIEHOYHBIM MEpOIpPUSITHUSIM
OTHOCSITCS: 3a/laHKsl B TeCTOBOM (popMe, MpaKTUUeCKWe 3aJlaHusi Ha COCTaBJIeHUE
ypaBHEHUM peaklvi, KJaCCU(PUKALIMIO0 U HOMEHK/IATypPy XUMMHUUeCKUX COoeIMHeHUH,
pacueTHbIe 3afjaud, JabopaTopHbie pabOThI, IPAKTUKO-OPHEeHTUPOBAaHHbIE 3a[aHUs
(pacueTHble U TeopeTUueckue). B MIPUKIaAHBIX MOAYJISIX B KaueCTBe OL|€HOUHBIX
MEpPOTIPUATANA TakKe 3allJlaHUpPOBaHbl KeWChl W yueOHO-MCC/efoBaTebCKHe
MPOEKTHI.

Peanuzalysi OLjeHOYHBIX MEPOMNPUSTUN MO XMMHUU 3arylaHUPOBaHa B paMKax
TEKyIIlero, pyoe)KHoro (TeMaTuuecKoro) KOHTPOJIS ¥ MPOMEXKYTOUHOM aTTeCTal[uu
0 AUCLUTIIMHE.

CucremMa OLIEHOYHBIX MEPOMPUSTHN T0 XMMUM TIpe/iCTaB/eHa B TaclopTe
OLIeHOYHBIX Ccpe/icTB (Tabmwmiia 1).



Tabsmra 1. TTacriopT OIleHOUHBIX CPEJICTB T10 UCIUIUIMHE « XUMUSD»

Ne | Moaysuas / Pa3pen / Tema Pe3yibTaT 00yueHust TUNbI OLEHOYHBIX MEePONPUATHH
[ |OcHoBHOe copep)xaHue
1 [Pasgen 1. OcHoBBI ®opmy/IMpoBaTh 0a3oBbIe
CTpPOeHUs BellecTBa IOHATHUSA U 3aKOHBI XMMHH
1.1 |CtpoeHue aTOMOB CocTaB/iATh XUMHUUeCKUe 1. Tect «CTpoeHue aTOMOB XUMHUUYECKHUX 3/IeMEHTOB U

XUMUYECKUX 3JIEMEHTOB U |(pOpMYJIbl COeIMHEHUI B MpUpPOJa XUMUUECKOW CBSI3W».

MpUpoJia XMMUUECKOM CBA3HU [COOTBETCTBUM CO CTElEeHbI0 2. 3a/lauM Ha COCTaB/IeHUe XUMUUYECKUX (hopMyJT
OKUCJIeHUS] XUMUYeCKUX IBYXaTOMHBIX COeJMHEHUH (OKCUOB, CyIb(pUIOB,
3/1IEMEHTOB, UCXO/S U3 rUAPUZIOB U T.I1.)

BaJIeHTHOCTU U
3/71eKTPOOTPULIATEIbHOCTU
1.2 [lepropuueckuii 3aKOH U |XapaKTepU30BaTb XMMUYECKHe

Tabsmiia [1.1A. MeHiesieeBa [3/1eMeHTBI B COOTBETCTBUU C UX [1paKTKO-OpUEHTMPOBAHHEIE TeOPETUMECKUE 33/idHUS Ha

HOMOYKEHMEM B TIEPHOJHUECKOT XapaKkTepH3aLMio XUMUUECKHX 5/1eMEHTOB!

CHCTeMe XUMUUecKix snemenTop | VETAIMYECKHe / HeMeTa/lITyecKye CBOMCTBA,

I1.11. MeHzeneesa 3/1eKTPOOTPHULIATE/IbHOCTh U CPOJCTBO K 3JIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHE C UX
3/7IeKTPOHHBIM CTPOEHUEM U TI0JI0’KeHHWeM B
MepuoIMYeCcKOr CUCTeMe XUMHUUeCKUX 3yieMeHToB /1. 1.
MengeneeBa»

2 [Pa3pen 2. Xumuueckue CocraB/iATh ypaBHEHUA U KoHTpo/ibHasi paboTa «CTpoeHue BelljecTBa U

peaxkuuu

CXeéMbl XUMHUYECKHX peaKum‘/i

XHUMHYECKHE peaKIiun»




Ne | Mopayas / Pa3pen / Tema Pe3yabTart 00yueHus THUNbI OL{eHOYHBIX MEPONPUATHI
2.1 [Tunbl xuMHUuyecKUx peakiui (COCTaBASTh peakun 1. 3812k Ha COCTaB/TeHHe YPABHEHUH! peaKyit:
COEIMHEHNS, PA3/IOKEHM, - CcoeJMHEeHUs, 3aMellleHHs], pa3/ioskeHuys:, obMeHa 1
obmeHa, 3amelieHus, peaKLMii C ydacTHeM KOMILIEKCHBLIX COeMHeHuH (Ha
OKHC/TATE/IbHO- nprMepe THAPOKCOKOMIIEKCOB alFOMHUHMS U LIUHKA);
BOCCTAHOBUTE/IbHBIE PEAKIIMA U | okpc/IMTeIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH C
PeakLiy KOMILIEKCO00Pa30BaHHS|yicrio/b30BaHIEM METO/A 3/IEKTPOHHOTO 0asiaHCa;
(Ha mpumepe - C yyaCTHeM KOMIIJIeKCHBIX COeIMHeHU (Ha IpuMepe
'IPOKCOKOMITIEKCOB a/TFOMHUHMSA riiIpOKCOKOMIIEKCOB LIMHKA U aTFOMUHUSA).
Y LJUHKA) C y4acTheM 2. 3ajlaum Ha pacyeT KOJIMYeCTBEHHBIX XapaKTepHUCTHK
HeopraHu4ecKux BellleCTB TIPO/IYKTa Peakiuy COeANHeHUs]; MaCCOBOU WM 00BeMHOM
[10/11 BBIXO/a IPOAYKTA peakliii COeZIMHeHUs! OT
TeopeTUUYeCKHd BO3MOXKHOT0; 00beMHBIX OTHOLLIEHUIA T'a30B;
KOJTMUeCTBEHHBIX XapaKTePUCTUK UCXO/JHBIX BeleCTB U
MPO/IYKTOB peakLu; Macchl (06beM, KOMYeCTBO
Bell[eCTBa) NPOAYKTa peakLUH, eC/Iu OJHO U3 BeLeCTB JaHO
B BU/Ie pacTBOpaA C OMpe/ie/IeHHOW MacCOBOU J10/1eM
PacTBOPEHHOT O BelllecTBa
2.2 |DNIeKTPOIUTUYECKAs] CocCTaB/sTh ypaBHEHUS 1. 3a1laHKs Ha COCTaB/IEHHUE MOJIEKY/IPHBLIX U MOHHBIX
JrCcconanus 1 VOHHBIN XUMHUUYECKUX pedaKIIMK MOHHOI'O peaKuHﬁ C y4yaCcTueM OKCHJO0B, KMCJIOT, OCHOBAHMHM U
obmeH obMeHa C y4yactrem Cosier, MOHHBIX peaklui TUpoJ/Iiv3a ComeH,
HEOPraHn4eCKrX BeLIeCTB YCTaHOBJ/IEHWE U3MEHEHHSI KUC/IOTHOCTU Cpeapbl.
2.JIabopaTopHasi paboTa «Peakiuu ruiposir3a»
3 |Pa3pen 3. CTpoeHue u NccnegoBaTh CTpoeHUe U KoHTpo/ibHast padoTa «CBoHCTBa HEOPraHUYECKUX

CBOVCTBA HEOPraHUYeCKHuX

BeIIeCTB

CBOVCTBA HEOPraHUYeCKHUX

BeIIeCTB

BeIlecrB»




Mopyns / Pa3pen / Tema

Pe3yabTart 00yueHus

TUnbI OLIeHOYHBIX MePONPUATUHH

3.1

Knaccugukanus,
HOMEHKJIaTypa U CTpOeHHe
HeOpraHWYeCcKrx BelleCTB

Knaccuduumposarts
HeopraHWYecKue BellleCTBa B
COOTBETCTBUM C UX CTPOEHHEM

1. Tect «HoMmeHKaTypa U Ha3BaHKWe HeOpraHuyeCcKux
Bell[eCTB UCXO/Isl U3 UX XUMUUeCKOoW (HOpMYJibl UK
COCTaBJ/IeHHEe XUMUYeCKOU (POPMyJIbl UCXOZS U3 Ha3BaHUSI
BellleCTBa M0 MeXXAYHAapOAHOU Wi TPUBUA/IbHOU
HOMEHK/IaType».

2. 3ajjauy Ha pacueT MaCcCOBOM /1011 (MacChl) XUMHUUY€CKOT O
3/ieMeHTa (CcoelMHeHHs1) B MoJieKyJie(CcMech).

3. [IpakTrueckue 3afaHusi MO K1acCU(PUKaLWY,
HOMEHK/IaType U XUMUUeCKUM (pOpMyJsiaM HeOpraHUu4YeCKUxX
BeLL[eCTB Pa3/IMUHbIX K/1aCCOB.

4. [TpakTHuecKue 3a/jaHus Ha oripe/ie/ieHre XUMMUYeCKOu
aKTUBHOCTH Bel|eCTB B 3aBUCMMOCTU BU/Ia XMMUYeCKOU
CBSI3U U TUIA KPUCTA/UTUUECKOW PelleTKU

3.2

DU3UKO-XUMHUeCKUe
CBOMCTBA HEOPTaHUUECKUX
BelLleCTB

YcTaHaBAMBATh 3aBUCUMOCTh
(bU3UKOXUMHUUECKHX CBOMCTB
HeOpPraHW4eCcKHX BelleCTB OT
CTPOeHMs1 aTOMOB U MOJIEKYJI, a
TaK>Ke TUMa KPUCTA/L/TMYeCKOU
peleTKu

1. Tect «OCOOEHHOCTH XUMUUECKUX CBOUCTB OKCH/IOB,
KHCJIOT, OCHOBAHUH, aM(OTEPHBIX THAPOKCH/IOB U COJIEH».
2. 3alaHusI Ha COCTaB/IEHUE YPaBHEHUM XUMUUYECKUX
peakiyii C yuaCTUeM MPOCTBIX U CJIOKHBIX HEOPTaHUUeCKUX
BeIIeCTB: OKCHIOB METaJl/IOB, HEMeTaslJIoB U aM(OTepHBIX
3/IEMEHTOB; HEOPTaHWUUYECKUX KUC/IOT, OCHOBAaHUH U
am(}OTepHBIX TMPOKCU/IOB, HEOPTaHUYECKUX COJIeH,
XapaKTePU3YIOI[UX UX CBOWCTBA U CTIOCOOBI TIOTyYeHHSI.

3. IIpakTHKO-OpHEeHTHPOBaHHbIE TEOPETUUECKHe 3a/IaHus Ha
CBOMCTBA U TIOJTyYeHHe HeOPTaHNYeCKUX BelleCTB.

4. JlTabopaTopHasi paboTta «CBOMCTBa MeTa/lIoOB U
HEMETaJIIOB»




Ne | Mopayas / Pa3pen / Tema Pe3yabTart 00yueHus THUNbI OL{eHOYHBIX MEPONPUATHI
3.3 [[Ipou3BoACTBO O60CHOBLIBATEL 3HAYCHUE U [IpakTUKO-OpHYeHTUPOBaHHbIE 3a/jJaHus 10 COCTaB/IeHUIO
HEOPraHMYeCKHX BEIIeCTB.  |nyveHeHHe HeOpraHnueckux — [XMMHUYECKMX Deakljui C yyacTHeM HeopraHMyecKux
3HaueHUe U IPUMEeHeHNe B BELLIeCTB B GLITOBOM 1 BelL[eCTB, UCI0J/Ib3yeMbIX /i1 UX UAeHTU(PUKALUU U
OBLITY 1 Ha MPOU3BO/ICTBE [POM3BO/CTBEHHOM MTPOMBILLIZIEHHBIX CITI0COO0B MOTy4YeHUs
esATeIbHOCTU UesioBeKa Ux
(bU3UKOXUMHUUYECKUMU
CBOMCTBaMU
4 |Pa3pen 4. CtpoeHue u MccnepoBars CTpoeHue U KoHTpo/sibHast pabota «CTpoeHHe U CBOICTBA
CBOJCTBA OPraHMYeCKUX [CBOMCTBA OpPraHU4YecKHX OpPraHNYeCcKHX BelecTB»
BelleCTB BeleCTB
4.1 [Knaccudukanus, ctpoerue [KnaccuduipoBaThb 1. 3a/1aHus Ha COCTaB/iIeHWe Ha3BaHUM OpraHUueCcKux
Y HOMEeHKJIaTypa OpraHhuecKue BelllecTBa B COeIMHEHWH T10 TPUBHUAJIbHOW UJIM MeXXIYHapOJHOU
OpraHUuYeCKuX BeleCTB COOTBETCTBUM C UX CTDOEHHWEM  ([CUCTEeMaTU4YeCKOU HOMEHKJ/IaType
2. 3ajjaHrs Ha COCTaB/IeHUe TIOJTHBIX ¥ COKPAIl|@eHHbIX
CTPYKTYPHBIX (hOPMYJ/1 OpraHUUeCKuX BellleCTB
OT/e/IbHBIX KJ/IaCCOB
3. 3a/lauu Ha ompe/iesieHre MpOoCTeklei GopMyJibl
OpraHMYeCcKOU MOJIEKYJIbl, UCXO/S U3 3/IEMEHTHOT O
cocTaBa (B %)
4.2 |CBOWCTBa OpraHAYeCKUX  |YCTaHaB/IMBaTh 3aBUCUMOCTb 4.3a/laHusI Ha COCTaB/IeHHe YPaBHEHUU XUMHUUeCKHUX

coeIMHeHUN

(bHU3UKOXUMUUECKHX CBOUCTB
OpraHhuYeCKuX BeleCTB OT
CTPOEeHUsI MOJIeKYJI

peaklyii C yuacTheM OpraHh4YeCcKUX BelljecTB Ha
OCHOBaHHU UX COCTaBa U CTPOEHUS.




5. 3a/laHUsI Ha COCTaB/ieHVe YpaBHEHUM XUMUUeCKUX
peakiii, WTFOCTPUPYIOIIUX XUMHUUeCKe CBOMCTBA C
yueTOM MeXaHU3MOB TMPOTeKaHUsl JaHHBIX peakluii U
reHeTUUeCKOW CBsI3W OPraHUYeCKUX Bell[eCTB Pa3HbIX
KJIaCCOB

PacueTHble 3a/lauy TI0 YpaBHEHHUSIM peaKiUii C yyacThuem
OpraHMYecKUX BeIllecTB.

6. JTabopaTopHas pabota «ITosyueHue 3TH/IeHa U
H3yueHUe ero CBOKMCTB»

4.3 [TpakTMKO-OpYeHTHPOBAaHHBIE 3a/IaHKS TI0 COCTAB/IEHHUIO

OO00CHOBBIBATh 3HAUCHME U N

OpraHuyueckue BelljeCTBa B XUMHUECKUX peaKldii C y4aCTeM OpraHHUeCKHUX
TIpUMeHeHre OpraHnUeCKUX

PKU3HeesiTe/IbHOCTU o BeIIeCTB, UCI0J/Ib3YeMBIX /It UX UAeHTU(PHUKAI[UH B OBITY
BeIleCTB B OBITOBOM U

yesioBeKa. [Iponu3BOACTBO U . Y TIPOMBIITJIEHHOCTH.
TTPOM3BO/[CTBEHHOU

MpUMeHeHre OpraHuueCKUx
e TeIbHOCTH UesIoBeKa UX

BeII[eCTB B
(bU3MKOXUMUYECKUMU

TTPOMBIILI/IEHHOCTH .
CBOMCTBaMU

5 [Paspen 5. Kunernueckue uVICC/Ie0BaTh paBHOBECHE U KoHTpo/1bHast padoTa

TepMo/MHaMHYeCcKHe CKOPOCTh XUMHYEeCKUX «CKOpOCTh XMMHUYECKOH peaKkI[ui U XUMHYEeCKO0e

3aKOHOMEPHOCTH peaKiuv paBHOBeCHE»

MPOTEeKaHUsI XHMHYeCKHX

peaxium

5.1 |KuHeTuueckue VccnenoBath BAUSIHUE 1. JlJaboparopHasi paboTa Ha BbIOOD:
3aKOHOMEpPHOCTHU KOHLIEHTpAI[MX pearupyrommx |- «OrnpezesieHre 3aBUCUMOCTH CKOPOCTH PeakI[iy OT

[MPOTeKdHWSA XMMHNUYECKHX

peakiui

Bell[eCTB U TeMIlepaTyphl Ha

CKOPOCTb XMMMUECKUX peaKLIi

KOHLIEHTpAl[M1 PearupyroluXx BelleCcTB»;




- «OrmpesesieHrie 3aBUCUMOCTH CKOPOCTH PeaKIiH OT
TeMITepaTyphI».

2. [IpakTUKO-OpHeHTUPOBAaHHbIE TeOPeTHUECKHe 3a/IaHus
Ha aHa/n3 (haKTOPOB, BIUSIOIINX Ha U3MeHeHHe
CKOPOCTH XUMHUECKOW peakIuu

5.2 1. 3agaun Ha pacueThbl TeTJIOBbIX 3P(HEeKTOB XUMHUUECKUX
peakilui U onpejie/ieHre TUMa peaklyu (10 TeriI0BOMY
TepMoauHaMUuUecKue 53¢ (eKTy: 3K30- U IHJ0TepMUYECKHE).
PMOZ WccnenoBaTh B/IUSIHHE bexy AOTEP )
3aKOHOMEPHOCTH 2. [IpakTMKO-OpUeHTUPOBaHHbIE 3a/laHUsI Ha TIPUMEHEeHUe
V3MeHeHUs] KOHL[eHTPaLu1
MPOTEKAHMA XUMUURCKHX |\ oo o npuHuyna Jle-1llaTense Ay1s1 HaX0XKeHYS HaNlPaB/IeHUS
peaxiui. . » PCARIIH CPER CMell[eHUs] PABHOBECUSI XUMUYECKOW peaKiuy Y aHaJIu3
TeMIiepaTypbl Ha CMelljeHre
PaBHOBecHe XUMUUECKHUX (hakTOpOB, BAUSIOIIMX Ha CMellleHhe XUMUUYEeCKOTo
o XUMUYECKOTO PAaBHOBECHSI
peaxiui paBHOBECHSI.
3.JIabopatopHasi paboTa «/3yueHue BIUSHUS pa3/IAYHBIX
(haKTOpOB Ha CMellleHre XUMUYECKOTO PABHOBECHS»
6 [Pa3gen 6. TucnepcHbie HccneaoBarThb fUcniepcHbIe KoHTpo/ibHasi padoTa mo Teme «/[ucnepcHbie
CHUCTEMbI CHCTEMBI CHUCTeMbI»
6.1 |[JucriepcHble CUCTeMBI U PasnuaTh NCTUHHLIE PACTBOPEI, |1.3a[aud Ha IIPUTOTOB/IEHHE PACTBOPOB.
(haKTOpPBI UX yCTOMUMBOCTH |[KOJIIOU/IHBIE PACTBOPLI U 2. [IpakTHKO-OpHeHTHPOBaHHbIE PacUeTHbIE 3a/JaHKs Ha
rpy0oJHCIIepCHbIe CUCTEMBI HA  |[IMCTIePCHBIe CUCTEMBI, HCTIO/Ib3yeMble B ObITOBOM 1
OCHOBe XMMHUYECKOI0 MPOU3BOCTBEHHOM [leATe/TbHOCTU UeioBeKa.
6.2 |ccnenoBaHre CBOMCTB ViccnenoBath (PU3UKO-

JWCIIepCHBIX CUCTEM

XUMHUUECKHUe CBOMCTBA
pa3/IMYHBIX BH/IOB IUCTIEPCHBIX
CUCTeM

JlabopaTopHasi paboTa (Ha BbIOOD):
- IIpuroroBsieHue pacTBOpOB;
- WccnegoBaHue AUCTIEPCHBIX CUCTEM.

[y




Pa3pen 7. KauecTBeHHBbIe
peakI[ui 00HapyKeHUs
OpraHnYecKux u
HeOPraHUYeCKUX BelecTB

HccnepoBaTh CBOMCTBA
OpraHu4YecKux 1
HeopraHn4yecKux BelecTB C
HCI10/1b30BaHueM
KauyeCTBeHHbIX peaKIjui

7.1 |O6Hapy>keHHe ViccnemoBaTh KaueCTBeHHbBIE 1.JlabopaTopHast paboTa (Ha BbIOOD):
HeopraHWyeCKUX KaTUOHOB [peakL[iid HeOpraHuyeCcKux - AHanMThUYecKue peaklui KaTuoHOB [-VI rpyrmr;
1 aHUOHOB Bell[eCTB - AHamMTUYeCcKre peaklid aHHOHOB.
2. [IpakTHuecKue 3a/laHUs Ha COCTaB/ieHHe YpPaBHEHUM
peakiuii 00Hapy>KeHHs1 KaTHOHOB [-VI rpynm v aHHOHOB,
B T.U. B
MOJIEKYJIIDHOM ¥ MIOHHOM (hopMax.
7.2 |ObHapyeHHe WccenoBaTh KaueCTBeHHEIE 1. JTaGoparopHast paboTa (Ha BbIGOD):
OPraHMYECKIX BEILECTB peakL{i OpraHIaecKix - KauecTBeHHble peakliiM Ha OT/je/IbHbIe K/IACChl
OTJe/bHBIX K/IaCCOB C COeJJMHEHNIT OT/{e/IbHBIX KNACCOB |gpragpuecKrX BELIECTE;
MCII0/Ib30BaHUEM . - KauecTBeHHBIN aHa/mM3 OpraHiYeCcKUX COeJUHEHHUH 110
KA9ECTBEHHBIX PEAKIIMK (DYHKL[MOHA/IbHBIM IPYTINaM.
2. [IpakTiueckyre 3a/jaHUsi Ha COCTaB/IeHNE KaueCTBEHHBIX
peakiyii 0OHapyKeHUsI OpraHUYeCcKUX COoeMHeHUI
II [TIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lep)KaHKe (co/iep)KaHue MPUK/Ia{HOT0 MOAY/JIs)
8 3amura Keiica (c yueTom Oyyiei

Pa3pen 8.

Xumus B ObITY U
MPOM3BO/ICTBEHHOU
AesiTe/IbHOCTH Ye/I0BeKa

O1neHMBaTh NMOC/IeICTBUA
OBITOBOM M MMPOU3BO/ICTBEHHOU
NeATe/THbHOCTH Ye/I0BeKa C
MO3UI[UH YKO0I0THYeCKOH
0e30macHOCTH

npogeccCHoOHA/TbHOM /IeATeTbHOCTH)




Xumus B ObITY U
MIPOU3BO/ICTBEHHOM
nesaTeIbHOCTH YesloBeKa

O1ieHUBaTh MOC/IECTBUS
OBITOBOM M MPOU3BO/CTBEHHOU
esiTeTbHOCTU UesioBeKa ¢
MO3ULUM 9KOJTOTMUECKOU
be3omacHoCTU

Ketic (c yuetom Oyayireii ipodeccroHa/ILHOM
nesiTeTbHOCTU) Bo3MOsKHBIE TeMbI KeICOB:

1. [ToTernieHre KIMMaTa U BbICBOOO K [eHe Ta30BbIX
rUIpaToOB CO /THA OKeaHa.

2. Byayiiue maTepuarnbl fijis aBUa-, MallluHO- U
MprUOOPOCTPOEHMS.

—_




2. OueHouHble CpeACTBa MO AUCHUIVIMHE « XMMMA»
2.1. OneHouyHbIe CpeCTBA TeKYILero KOHTPOJIA M0 JUCHUIIUHE « XUMHA»

Texyiuii KOHTPOJIb Pe3yJ/IbTaTOB 00yUeHHsI MOYKHO OCYIIeCTB/ISATh PA3TUUHBIMU
MeTOZiaMH U C MOMOILBIO Pa3/IMUHbIX OLIeHOUHBIX CpeACTB. [To quciuninHe « XuMusi»
B KaueCTBe CPe/ICTB TEKYIIero KOHTPOJISI NMPUMEHSIIOTCSI BOMPOCHI /i OpraHu3aliu
YCTHOTO U TIMCBbMEHHOTO OIpoCa, CHUCTeMbl 3aJjaHhi B TeCTOBOW (hopme, 3a/laud U
yIpakHeHHsl, TPaKTUKO-OPUEHTHUPOBaHHbIe 3a/laHUsi (TeopeTHuYeCcKue, pacueTHbIe,
CUTYyal[MOHHbIE), TabopaTopHble PabOThl U [Ipyrue OlleHOUHble Meporpustus. Hike
TIpUBeZieM MPUMepPbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a/JaHiH B TeCTOBO# opme

CucremMa 3aZlaHuii B TeCTOBOM (opme - 3TO cojep)karejbHas CUCTeMa,
OXBaThIBalOLllasi B3aMMOCBSI3aHHbIE 3JIEMEHTbl 3HaHWW. B OT/IMuMe OT TecToB, B
CUCTeMax 3aJlaHui BEePOATHOCTh MPAaBW/IBHOTO OTBETa Ha MOC/AeAyrolee 3a/JaHue
MOXKET 3aBUCETh OT BEPOSITHOCTH MPaBUWIBHOTO OTBETA Ha MpeJbIAyIre 3aJaHusl.

s Toro utobbl Ha OAHOM COJlep)KaTeJbHOM MaTeprase MOXXHO ObIlo
COCTaBUTb HECKOTBbKO BapWAaHTOB TeCTa, KOHCTPYUPYIOT 0a3y 3aZlaHWi B TECTOBOM
dbopme. Ecnu ecTb KOMITbIOTEPHBIE TIPOrpaMMbl FeHepallii TeCTOB, TO B MPOrpamMmy
CO3/laHus TeCcTa BBOAMUTCA Oa3a, BK/IIOUaroiasi B cebst rmapasiie/ibHble TI0 COZIeP>KaHUIO
Y TPYJHOCTU BapuaHThl OJIHOTO W TOTO >Ke 3a/laHusi. JTO O3HauaeT, UTO TPOBEepKa
3HaHUs MIPYU3HAKOB, CBOMCTB, COCTaBa, QYHKLWN OHOTUITHBIX 0ObEKTOB MOKeT ObITh
opraHv3oBaHa Ha 0a3e OJHOTO W TOTO >Ke 3aJaHusi, MEHSIOLer0 B CBOEM TeKCTe
TOJILKO Ha3BaHWe JTUX OOBEeKTOB. OTU 3a/laHusl Ha3bIBalOT (DACeTHBIMU, T.e.
VMEROLIMMU [TepeMeHHbIE 3/IEMEeHTHI.

[IpyBeseM mMpuMep CUCTEMBbI 3aJjaHUW B TeCTOBOW (opMme, BK/IOUarOIIiei
daceTHble 3azanus (haceThl B 3a/JaHUU 3aK/TIOUeHbI B (DUTYPHBIE CKOOKH).

Ha3BaHue Tembl

Tema 1.1 «CTpoeHre aTOMOB XUMUYECKUX
5/1IEMEHTOB U MPUPO/a XUMHUUYECKOU CBSI3U»

PesysbTat 06yUeHUs |Cocrapnars, xuMuteckie GOPMYITbI CORTUHEHIH B

COOTBeTCTBUU co CTerleHbIo OKHCJ/IEHUA
XHUMHWUYECKHX 3/I6eMeHTOB, MCX0As 13 Ba/IEHTHOCTU U
3JIEKTPOOTPULIATE/IBHOCTHU

OO111ie KOMITeTeHLINH OK 01

KonTposibHas pabora Nel
Bbi0epuTe oANH NPaBU/ILHBIN OTBET:

1. Atombl C 1 Si UMeIOT 0IMHAKOBOE YHCJIO:

A) HEWTPOHOB B si/ipe

b) sHepreTMueckux ypoBHeu

B) 3/1eKTPOHOB Ha BHEIIIHEM SHEPreTUUeCKOM YPOBHE



') 5/1eKTpOHOB

2. B psapy xumnueckux snemeHToB Li-Be-B-C MeTa/ummueckue CBOUCTBaA:

A) yCcunmMBaroTCa

B) ocnabeBatot

B) He meHstOTCH

') u3MeHsOTCSA epUoIuUeCKU

3. K s-asiemMeHTaM OTHOCUTCH:

A)K

b) S

B) Fe

I') Br

4. TlyteM coemriHeHHs] aTOMOB T107i HoMepoM 11 u 17 o6pa3yeTcs BeIrecTBo C
XUMUUECKOU CBSA3BIO:

A) HOHHOU

b) KoBaneHTHOM TTOISIPHOU

B) KOBa/IeHTHOW HEeMoJIIPHOU

') MmeTanMueckou

5. {KoMMuecTBO 3/IEKTPOHOB B aTOMe; KOJIMUeCTBO SHEPreTUYeCKUX YPOBHEH;
KOJINUECTBO 3/IEKTPOHOB Ha MOC/IeJHEM SHEPreTUYeCcKOM YPOBHE; KOJIMYECTBO
MIPOTOHOB B Si/Ipe aToOMa} COOTBETCTBYET

A) HoOMepy riepuoza

b)HOoMmepy rpymmnbl

B) mopsagkoBomy HOMepy

6. {xnopuay 6apusi, amMasy, aMMHaKy, CEpHOU KHCJ/IOTe } COOTBETCTBYET

A) HWOHHasl XMMUYeCKasi CBS3b

b) KoBaneHTHas NoJsipHast XUMUUeCKast CBSI3b

B) KoBasieHTHasi HemoJIsIpHasi XUMUYeCcKast CBsI3b

7. {cBs13b, 0Opa3zoBaHHas 3a cueT 0Opa30BaHUs OOIHX 3/IEKTPOHHBIX Tap; CBS3b,
oOpa3oBaHHast 3a cueT 0000IIIeCTB/IEHHUS Ba/IEHTHBIX 3/IEKTPOHOB; CBSI3b,
oOpa3oBaHHast 3a CUET 3/IEKTPOCTAaTHUECKUX CHJI TIPUTSDKEHUS } Ha3bIBaeTCsI

A) UOHHOU

b) metannvueckoi

B) KoBasieHTHOU

8. {B mopsiiKe Bo3pacTaHUsi MeTa/I/TMUeCKUX CBOWCTB; B MOPsiIKe yObIBaHUS
paZiiyca aTOMOB; B MOPSIJKe BO3PaCTaHUs KACJIOTHBIX CBOUCTB JIETYUYUX BOJOPOJHBIX
COe/IMHEeHUH } 37IeMeHTbI PACIIOI0KeHbI B PSIAY

A) K, Ca, Sc

b) Al Mg, Na

B)F,CII

9. Kakoe u3 cyx/ieHuid BepHO /151 31eMeHTOoB { VA rpynmel , [VA rpynmer, [A
IPYIIIbI }

A) obiiast popMmysia seTyuero BoJopoAHoro coefiuHenust RH4

b) He oOpa3ytoT neTyurx BoIOPOJHBIX COeIMHEHUM

B) 1o 3aBeplueHHs SHepreTUYeCKOro YpOBHs He XBaTaeT TPEX 3JIEKTPOHOB

10. Cpenu BeljecTB, yKa3aHHbIX B psify {NHs, O,, HCI, SO,; CaO, HNO3, Cl2,
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CO2; H2S04, HI, CuCl2, CH4, NH3}kommuecTBO COeIMHEeHMM C KOBAaJIEHTHOM
TTOJISIPHOU CB$I3bI0 PaBHO

A) Tpem

b) nBym

B) ueTnipem

11. XuMmuyeckass CBsI3b B MOJIeKyJaX {030Ha W XJIOpHJa KaJbLUsl; CEpHOU
KUCJIOTHI M XJIOPUZIa aMMOHHUSI; CEPHOM KHUC/IOThI M 030Ha} COOTBETCTBEHHO

A) KoBaJIeHTHas MOoJisipHasi U HOHHas

b) KoBasieHTHas1 rosisipHast U KOBaJIeHTHast HeroJisipHast

B) KoBaseHTHasi HeNoJIsipHasi U MOHHas
2.1.2. IIpakTyeckue 3aaHus U 3aja4U

[TpakTHueckde 3ajjaHys M 3aZlaud, YacTO WCMOJb3yeMble B KadecTBe
OUIAaKTUUeCKUX CPE/ICTB B eCTeCTBEeHHOHAYUHBIX JUCIUIUIMHAX, TaKXe MOTYT ObITh
daceTHbIMH. B03MO)KHO TIpYMeHeHHe 3ajjau C BapHaHTaMM OTBeTa AJis yA00CTBa
OpraHu3al[id aBTOMaTU3UPOBAHHOTO KOHTPOJISI.

[IpakTryeckue 3aZilaHusl U 3ala4u Mpe/ICTaB/IeHbI B pa3zenax:

1. OCcHOBBI CTpPOeHUs BelleCcTBA - 33/laud Ha COCTaBJeHUE XUMHUUYECKUX
dbopmyJ IBYXaTOMHBIX COeIMHeHUM (OKCH/I0B, CyIb(GU/I0B, TUAPUIOB U T.I1.).

2. XumMmnuyeckue peaknuu

2.1. 3azauM Ha COCTaB/ieHHWe YpaBHEHUW DeaklWW: COeJMHEeHUs], 3aMellleHus,
pa3/ioyKeHusl, 0OMeHa M peakI[iii C yuacTHeM KOMILIEKCHBIX COeJUHeHHH (Ha TIpuMepe
TMIDOKCOKOMITJIEKCOB ~ aTlOMUHUSIT M ILJMHKA); OKUC/IUTeTbHOBOCCTAHOBUTEIbHBIX
peakijuii C WCIMoJ/Ib30BaHWEM MeTOZa 3/IeKTPOHHOTO 0OasaHca; C  y4yacTheM
KOMILJIEKCHBIX COeJuHeHu! (Ha mMprMepe TUIPOKCOKOMITIEKCOB 1[MHKA U aTFOMUHUS).

2.2. 3ajjauM Ha pacueT KOJMWYECTBEHHBbIX XapaKTePUCTUK IMPOJAYKTa peakluu
coeJJMHEeHMsI; MaCCOBOM WM 00BeMHOM [J0JTH BbIXOZA TIPO/IYKTA PeaKI[UH COeJUHeHUs
OT TEeOpeTUYeCKH BO3MOKHOT0; OOBEMHBIX OTHOIIEHWM Ta30B; KOTMUECTBEHHBIX
XapaKTePUCTUK WCXOAHBIX BeIeCTB W TIPOAYKTOB peaki[uu; Macchl (00bem,
KOJIMUeCTBO BellleCTBa) TMPOJAYKTa peaklUH, eCJid OJHO M3 BeIecTB [JaHO B BUJE
pacTBOpa C orpe/ieJIeHHOM MacCOBOM /10/iel paCTBOPEHHOTO BelllecTBa.

2.3. 3aiaHusl Ha COCTaB/ieHUe MOJIEKY/ISIDHBIX U MOHHBIX PeaklUil C ydyaCTHheM
OKCH/IOB, KHC/JOT, OCHOBaHWUM U COJield, WOHHBIX peakKlui TUAPO/I13a COJIeH,
yCTaHOBJIEHWE U3MeHEeHUsI KUCJIOTHOCTU Cpe/bl.

3. CTpoeHue U CBOMCTBA HEOPraHMUeCKUX BellecTB

3.1 3asmaun Ha pacyeT MacCOBOW [0 (MacChl) XUMHUUECKOTO 3JIeMeHTa
(coemuHeHMsT) B MOJIEKYJIe (CMeCH).

3.2. IlpakTruecKkue 3aZiaHusi TI0 KjaaccudUKalui, HOMeHK/IaType U XUMHAUYeCKUM
dbopmMyiaMm HeopraHUUeCKHX BellleCTB pa3/IMuHbIX K/1aCCOB.

3.3. IlpakThueckve 3aflaHUsI Ha OMNpefeleHrue XUMHUYECKOW aKTUBHOCTH
BelLeCTB B 3aBUCUMOCTU BUJja XUMUUYECKOW CBSI3U U TUIA KPUCTA/JTAYECKOU PellIeTKH.

3.4. 3ajaHysd Ha COCTaB/ieHWe YpaBHEHUM XUMHWYECKUX peakluh C ydaCTHheM
TPOCTBIX U C/I0XKHBIX HEOPraHWYeCKUX BeIleCTB: OKCHU/OB MeTaslyIOB, HEMEeTa/I/IOB U
aM(OTepHbIX 371eMEHTOB; HEOPraHWYeCKWX KHCJIOT, OCHOBAaHUM U aM(OTepHBIX
TUJIPOKCU/IOB, HEOPTaHUUeCKUX COJield, XapaKTepu3yHoLUX WX CBONCTBA U CMOCOOBI
MOJTyYeHUsl.



4. CTpoeHue U CBOMCTBA OPraHuYeCcKHUX BellecTB

4.1. 3ajaHusl HAa COCTaB/ieHMEe Ha3BaHWW OpPraHUYeCKHWX COeJWHEHUM II0
TPUBUA/ILHOUN WM MEXKJYHapOJHOU CHCTeMaTUUeCKO HOMEHKJ/IaType;

4.2. 3ajaHusi Ha COCTaB/eHUe TMOJHbIX U COKpAllleHHbIX CTPYKTYPHBIX (POpMYJI
OpraHUYeCcKUX Bell[eCTB OT/Je/IbHbIX K/1aCCOB.

4.3. 3ajaum Ha orpejeseHUe MpocTelileld (OpMy/ibl OPraHUYeCKOU MOJIEKYJIbI,
MCXO/ISl U3 37IeMEeHTHOr0 cocTaBa (B %).

4.5. 3amaHus Ha COCTaB/JeHWe yPaBHEHUM XMMUUECKUX peaklui C y4acTheM
OpraHMYecKuX BellleCTB Ha OCHOBaHWH UX COCTaBa U CTPOEHUS.

4.6. 3afaHusi HaA  COCTaB/ieHWe YpaBHEHUM  XUMHUYECKHUX  peakiui,
W/UTIOCTPUPYIOIIUX XUMHYECKWe CBOWMCTBA C YYeTOM MeXaHW3MOB MpPOTeKaHUs
JAHHBIX PeaklMi ¥ TeHeTUUeCKOW CBSI3W OpPraHUYeCKUX BeleCTB Pa3HbIX K/1aCCOB.

4.7. PacueTHble 3aJjauM IO YpaBHEHHUSM peaklUi C y4yaCTHeM OpraHUuecKux
BeLL[eCTB.

5. KuHeTHueckue U TepMOJUHAMHUUYeCKHe 3aKOHOMEPHOCTH NMPOTeKaHUsl
XMMHUYeCKHX peakiui

5.1 TlpakThueckue 3a/laHUsi Ha OLIEHKY HW3MeHeHUs CKOPOCTU XUMUUYEeCKOM
peakluM ¥ HarpaB/ieHUs CMellleHHsl paBHOBeCHUsI C MCMO/b30BaHMeM TpuHLUMa Jle-
[MTaTesnse.

5.2 3afjauM Ha pacyeThl TemyIoBbIX 3(MP(PEKTOB XUMHUUECKUX peaklud U
orpe/iesieHUe TUIA peakUyu (110 TeryioBomMy 3(eKTy: 3K30- U SHIOTEPMUUECKUE).

6. JucniepcHblie cUCTeMBbI
6.1. 3ajauv Ha IPUTOTOBJIEHKE PaCTBOPOB.
7. KauecTBeHHbIe peakuuu 00HapyKeHUsI OpPraHNuYecKHux U

HeopraHuuYecKHUX BellecTB

7.1. TlpakTuueckve 3aZlaHAs Ha COCTaBJ€HWE yPAaBHEHUM  peakLUu
oOHapy>keHUsI KaTUOHOB [—V1 Tpynm ¥ aHWOHOB, B T.U. B MOJIEKY/IIPHOW U MOHHOMN
dbopmax.

7.2. TlpakTuueckyde 3alaHUsI Ha COCTaB/ieHWe KayeCTBEHHBIX peakLUu
oOHapy>KeHUsI OpraHUYeCKUX COeUHEeHUH.

3ajiauu M0 pa3HbIM TeMaM JUCLUILIAHbI

I. C BapuaHTamMu O0TBETOB

1. B peakumto, TepMOXMMUUYECKOe ypaBHeHWe KoTopou S + O, = SO, + 297
kDK, BcTynuaa cepa mMaccou 1 r. KosmyecTBO TeryioThl, BbIZEIUBIIEECS TIPA 3TOM,
paBHO:

A) 9,28 x/Ix

b) 74,25 x/Ix

B) 29,7 kI

2. YKaxuTe CO/b, BOAHBIM PaCTBOP KOTOPOU UMeeT I[e/IOUHYIO Cpey

A) cynbdat Kaaus

b) xnopup antoMuHUS

B) kapOoHat Kamus

3. OrnpefenMTe Ha3BaHWe BellleCTBa, IJlaBHAasg Liellb KOTOPOTrO COCTOMT U3
yeTbIpeX aTOMOB YIJIepOfia, COJEeP>KUT KapOOKCHIBHYIO TPYMIY U OAHY ABOWHYIO
CBSA3b, & TAK)Ke paJvKasbl METUI U 3TUJL.

—_



A) 3-meTun-3-3TunbyTeH-3-0Basi KUCI0Ta

B) 3-meTun-2-3TunbyTeH-3-0Basi KUCI0Ta

B) 2-meTun-3-3tunbyTeH-3-0Bast KUC/I0Ta

daceTHbIe 3aiaUu

4. CocTaBbTe XHMHWYeCKHe (OPMyJ/bl ABYXaTOMHBIX COeAVUHEHUW: {CUIULUZ
KasbIus, TuApug 6apus, cynbouz kenesda (I11), okena azota (II), okcup, amoMuHus,
xnopup xxene3sa (II), autpug 6apus, okcuz ptyTtH (I), okcua cypemel (V); OKCuz Meau
(D), xnopug prytu (II), HUTpUA Kaavs, CUWIWLIUA MarHusi, TUAPU/L aIFOMUHUS, CYIb(U
ceunia (II), 6pomus 1uHKa, okcug yriaepoaa (I1), okeua xmopa (V); HUTpU, HaTpus,
noaun meau (I), okcup xpoma (I1), okcup asora (V), ruapyj, HaTpus, XJIOPUJ, XpoMa
(I1I), okcup kamusi, okcug Mbitbsika (I11), cynbdua tyHKa }.

5. Ilpu B3ammogeticteum {40; 20; 35} T cmecu {cepebpa W IMHKA; [IUHKA U
Meau; MeJud U yKejie3a} C COJITHOM KHC/IOTOM BbIAENMUIOCH {6,72; 2,24; 5,6} 1 rasa
(n.y.). Onpegenute MaccoByto o0 (B %) {1[MHKa; Me/iy; )Kese3a} B CMeCH.

6. YpaBHSAUTE OKUC/IUTETbHO-BOCCTAHOBUTEBHYIO PEaKLUIO

{MHOz + H,SO, = MnSO,4 + O, + HzO,

Zn + K,Cr,07 + H2504 = ZnSO, + Cr2<S0,)3 + K2504 + H20;

KCIO3 + S = KCI + SO2} meTojgoMm 3/IeKTPOHHOTO OajiaHca; OmpeJenuTe
OKHUCJ/IUTEJIb U BOCCTAaHOBUTETb.

7. OrnpenenuTe MoJeKyJ/sspHYO GOpMYJly yIyieBoAopoAa, cogepxkaiiero {80%;
85,7%; 75%} yrnepoga. OTHOCUTeNbHAas TIJIOTHOCTh MapOB BellleCTBa MO {BOAOPOAY;
BO3/yXYy; Kuciopoay} paBHa {15; 1,931; 0,5}.

A) C4Hs

b) C,Hs

B) CH4

BonpocurenbHbie GopMy/IMPOBKH:

8. Kakasg macca yKCycHOW KHCIOTBI ToTpeOyeTcsi Jisi CHMHTe3a S3TUJIalleTaTa
maccou 140,8 r. Beixog s¢vpa npumute paBHbIM 80% OT TeOpeTHYeCKH BO3MOKHOTO.

9. KakvM peakTMBOM MOJKHO OT/JIMUMThH TJIMLEPUH OT T/tOKO3bI? CoCTaBbTe
ypaBHeHHe KaueCTBeHHOW peaklUM i 0OHapy)KeHUsi MHOTOaTOMHBLIX CIIMPTOB Ha
rpuMepe T/IULiepUHa.

10. C nomolilbl0 KaKOro peakTHMBa MOKHO pacrio3HaTh ranoreHu-uoHsl (Cl-,
Br-, I-)? CocTaBbTe ypaBHeHUs] KaueCTBEHHBIX peakiuii B MOJIEKY/ISIPHOM U MOHHOU
dbopmax. YKaKuTe MpU3HaKU peakLvid.

3ajaud, KakK U pyrye JuAaKTUUecKue 3aZlaHusl, MOTYT BBITIO/IHATE 00yUaroIyto
M KOHTPOMUDYIOUIYI0 (YHKIMU. PellleHWe 3a7au MOXKET OCYILECTB/AATbCS Ha
Pa3/IMUYHBIX TUMAX U 3Tarnax 3aHATUMN.

2.1.3. IIpakTHKO-OpHeHTHPOBaHHbIE 3a/aHUA

[IpakTUKO-OpYeHTUPOBaHHbIe 3aflaHusl (KaK TeopeTUUecKre, TaK U pacueTHbIe),
HarpaB/ieHbl Ha pa3BUTHe pe3y/bTaTOB OOyUeHUsi OCHOBHOTO MOZAYJisi (pa3zesibl:
«OCHOBBI CTpoeHUs1 BelljecTBa», «(CTpoeHWe W CBOWCTBA HEOPraHUUeCKux /
OpraHhuYecKux BelecTB», «KMHeTHUYecKrue U TepMOJWHAMHUUYeCKUe 3aKOHOMEPHOCTU
MIPOTeKaHUsI XUMMUECKUX peakluii», «J/ldcriepcHble CHUCTeMbl») U BhISIBJIEHHE
XUMHUUECKON CYIIHOCTH OOBEKTOB TPUPO/ibl, TIPOM3BOJCTBA U ObITa, C KOTOPHIMU
yeslOBeK B3aUMO/IEUCTBYeT B TIpoljecce TMPaKTUUeCKOW AesiTeTbHOCTH (TTPO(UIbHBIN
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MOZYJIb).
[IpakTUKO-OpYeHTUPOBAHHbIE 3alaHUSI MOXKHO OMpPEee/UTh KakK Mefaroruuecku
nepepaboTaHHbBIN (parMeHT TpodeCcCHOHATLHOM AesaTe/TbHOCTUA crernuanicta. OHU
pa3pabaThiBalOTCS [I/1s1 TIPOBEPKH 3HAHUM U YMEHHWM O00yuarol[uxcs JelCTBOBaTh B
MpaKTUUeCKHUX, HETUMTMYHBIX, SKCTPEMa/IbHbIX U [JPYTrUX cuTyauusix. [Ipu v3yueHUn
JUCLIUTUIMHBL «XUMUSI» TIPaKTUKO-OPUEHTUPOBAHHbIE 3a/laHusl TIPUMEHSIIOTCS  JJ1sl
aKTHUBM3al[Md  yueOHO-TI03HAaBaTe/IbHON  /leATe/IbHOCTH  O0ydYarol[uxcsi  MyTeM
«TIOTPY)KeHUsi» WX B TIpo0/ieMbl XUMHUUECKUX WCCAeloBaHWM, BO3HUKABIIUX B
VICTOPUM Pa3BUTHS HayKH, WIA UMEIOLLMX TTPaKTUUeCKOe 3HaUeHUe /1JIs Uel0BeKa.
[IpyBeseM mnpuMepbl MNPAKTUKO-OPUEHTHPOBAHHBIX 3a/laHUM TI0 pasjernam
«CTpoeHHMe ¥ CBOMCTBA HEOPraHWYECKUX BellecTB», «CTpoeHWe U CBOUCTBA
OpraHhYeCKUX BeLeCTB».
1. KapOokcurepanus
HasBaHue Tembl

Tema 3.3. «IIpon3BOCTBO HEOPraHUUYeCKUX
BellleCcTB. 3HaUeHue 1 IpUMeHeHre B ObITY U Ha
[POU3BO/ICTBE»

PesynbTat 00yueHns |0gocHoppBaTH 3HAUCHNE 1 NpUMeHeHHe

HeopraHUuYeCKHx BelllecTB B ObITOBOM 1
TIPOM3BO/CTBEHHOM /IeSITeJIbBHOCTH YesloBeKa Ux
(U3MKO-XMMUUeCKHMH CBOMCTBAaMHU

OO111ie KOMITEeTeHLIH OK 01, OK 02

A 3HaKOMO /M BaM TIOHSITHE «KapOoKcuTeparusi»? B TepaneBTUUECKUX I[e/IsIX
WCTIO/B3YIOT ra3oobpa3Hoe BelrjecTBo. [lo 3TOM TpuuMHe MOAOOHYHO METOAUKY
Ha3bIBalOT «Ta30BbIMM YyKOJIaMH». OTa MeTOAWKAa WCIOJ/b3yeTCs [Jis JieueHHs
Cep/IeYHO-COCYIUCTLIX 3a00/1eBaHUM, TIOBBIIIIEHUST 3/TACTUYHOCTH KOXKH. [1oBbIllleHre
COoJlepKaHUsl 3TOTO ra3a B KPOBU T'OBOPUT O HeKaueCTBeHHOU (yHKIIMM KpoBU. Camoe
yAVWBUTE/bHOE, 4YTO OHO MCIIOJIb3yeTCd B TBEPJOM BHJEe B  MMIIEBOU
MTPOMBIIIUIEHHOCTH [JIA  XpPaHeHWs] M TepeBO3KW IIPOJYKTOB: PBIOBI, Msca,
MOPO>KEHOT 0.

3ajaHue

Bbi0epuTe 0iTH NIPaBUW/IbHBIN OTBET:

1. O KakoM BeljeCcTBe UJET peun?

A) YTrIeKUC/bIY ra3

b) kucnopon

B) ammmuak

2. Kakumu XuMHU4YeCKUMU CBOMCTBaMH 00/1a/iaeT 3TO BeIleCTBO?

A) KUCJIOTHBIMU

b) ocHOBHBIMU

B) amdoTrepHbIMU

3. C yeM MOXXeT BCTyIaTb BO B3aUMOJeUCTBHE?

A) C BOJIOH, OCHOBHBIMH OKCH/IJaMH, I1]e/I0UaMHi, HEKOTOPbIMH COJISIMA
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B) c Bozol, KUCJIOTHBIMUA OKCH/JIaMH, 111e/I04aMU, HEKOTOPbIMU COJISIMU

B) € BOZOM, KUC/IOTHBIMU OKCH/IaMH, KACI0TaMH, HEKOTOPBIMU COJISIMU

4. C roMoIIb0 KaKOro BellleCcTBa ero MOKHO 0OHapY>KUTh?

A) denondranenHa

B) 6poMHOI1 BO/IBI

B) H3BecTKOBOM BOAbI

5. TlpuBeaute (HakTbl, KOTOPbIE JOKA3bIBAaIOT OTPHULAaTE/IbHOE B/IMSIHHAE 3TOT0
rasa Ha >KeJlyJOYHO-KMIIIeUHbIM TPaKT ueoBeKa.

2. IloBapenHas coJib

HasBsanue Temel
Tema 3.3. «[Ipon3BOACTBO HEOpraHUUECKUX

BellleCcTB. 3HauUeHHe 1 pUMeHeHre B ObITY U Ha
MPOU3BO/ICTBE»

Pesynbrar 0byueHus |06ocHopbIBaTh 3HAUEHNE U MIPUMEHEHNe

HEOpPraHUUeCKHX BeIeCcTB B ObITOBOU U
MPOU3BO/ICTBEHHOM JIeSITeJIbHOCTU Ue/loBeKa UX
(hU3MKO-XMMUUECKHMU CBOMCTBAMU

OO111ie KOMITeTeHLINH OK 01, OK 02

W3BectHO, uTOo B MHpe mAoObiBaeTcsi mipuMepHo 100 MU/UTMOHOB TOHH
MOBapeHHOMW COJU B rojl. Ha nuiieBbie HY>K/Ibl paCXOAYeTCsl OKOJIO OJHOM UYeTBePTOU
yacTu 3Toro KonmuectBa. Kyza ke uyet ocranbHas COb?

[ToBapeHHasi COJib COBepIlleHHO HeoOXoJuMa TIpH ITPOM3BOJCTBE MSICHBIX H
DBIOHBIX ~ KOHCEPBOB, OHa HCIIOJb3yeTC B  MeTa/UTypruueckoil  OTpacv
TIPOMBIIIVIEHHOCTH, TIpU 00paboTKe MeXOB U Ppa3/MUHbIX KOX, B Tpoljecce
TIPUTOTOBJIEHUS] MbL/1a, U/IeT AJIs TIOyUeHUs KaJblJMHUPOBAHHOW CO/Ibl, IPUMEHSIeTCS
B meauruHe. OCHOBHOM  TIOTpeOMTeNh COMM -  XWMHUYeCKass  OTpac/b
MTPOMBIIIVIEHHOCTH. B 3TO# 00/1acTv MCTO/Ib3yeTCcsl He TOAbKO cama CO/b, HO U
371IeMeHThI, COCTaBJIAIOLLIMe ee. B mpoliecce 3/1eKTpo/iM3a ee pacTBOpa MOJy4yaroT XJ10p,
BOJIOPOA, M eAkui Hatp. I3 pacTBopa eAKOro HaTpa IOyd4arOT TBep/ylO Ie/oub -
KaycTukK. CoeluHsI BOAOPO/, C XJI0POM, MOJIYyUYarOT COMSIHYIO KMC/IOTY.
3ajjaHue: COCTaBbTe YPaBHEHMsl, ONMMCAHHBIX B TEKCTE PeaKI|uu.

3. AneruieH
Ha3BaHue Tembl

Tema 3.3. «I[Ipou3BoACTBO HEOpraHUUeCKUX
BellleCTB. 3HaUeHHe U NpuMeHeHe B ObITY U Ha
MPOU3BO/ICTBE»

PesynbTar 06yuenus |06ocnoppiBath sHaueHNe U IpUMeHeHHe

HEOpPraHUUeCKHX BeIeCcTB B ObITOBOU U
MPOU3BO/ICTBEHHOM JIeSITeJIbHOCTU Ue/loBeKa UX
(hU3MKO-XMMUUECKHMU CBOMCTBAMU
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OO0111ie KOMITeTeHLIUU OK 01, OK 02

OJHUM U3 CaMbIX PacpOCTPAHEHHBIX CIIOCOOOB CBAapKW TUIaB/IeHHWEM SIBJISIETCS
ra3oBasi CBapKa, KOTopasi TPOW3BOAUTCS C oOpa3oBaHHWEM Ta30BOTO IUIaMeHU B
KaHajlax CBapouHOU ropenku. Obpa3oBaHre ra30CBapOYHOrO I/IAMEHU HEBO3MOXKHO
6e3 rasa ateruieHa. TexHUUeCKUH alleTHIIEH TOTyYar0T U3 KapOuia KabLysl.

3ajaHue

1. OOBsicHuTe, Kakoh (U3MUYeCKUi T[l0Ka3aTejb TI03BOJIsIET HCI0/Ib30BaTh
alleTUsIeH Ji/isi CBapOYHbIX paboT;

2. CocraBbTe ypaBHeHUe peakL[MU M10/IyUeHUs alleTU/IeHa;

3. CocraBbTe ypaBHeHMe peaklii TOpeHUs alleTU/IeHa;

4. Bprunciute 00BEM aljeTH/IeHa IMOMy4YeHHOTO M3 KapOwja Kasblids Maccoi
128 r, copgepxatero 5% mnpumecen, eciu BbIXOJ aleTuaeHa cocTasiasier 80% ot
TeopeTUYeCKU BO3MOKHOTO.
4. MoJsiouHast KHC/I0TA

Ha3sBaHue Tembl

Tema 4.3. «OpraHnyeckue BellecTsa B
JKA3He/esTe/IbHOCTH yesioBeka. IIponsBojcTBo U
rprYMeHeHUe OpraHuyYeCcKux BelleCTB B
MPOMBILLIIEHHOCTU»

PesynbTat 06yuenus |06ocnoppiBath sHaueHH e U IpUMeHeHHe

OpraHUYeCKHX BeIeCTB B ObITOBOU 1
MPOU3BO/ICTBEHHOM JIeSITeJIbHOCTU Ue/loBeKa UX
(bU3MKO-XMMUUECKHMU CBOMCTBAMU

OO111e KOMITEeTeHLINH OK 01, OK 02

[TpoMe)KyTOUHBIM TIPOAYKTOM OOMeHa Yy TeIJIOKPOBHBIX >KUBOTHBIX SIBISIETCS
MOJIOUHAasi KMC/IO0Ta. 3anax 3TOW KMCI0Thbl KpOBOCOCYII[Me HaCeKOMbIe y/IaB/IMBAlOT Ha
3HAUMTE/IbHOM PaCcCTOSIHUM.

3ajaHue

1. TTouemy HaceKoMble (KOMaphl) OBLICTPO HAXOZAT CBOIO >KEPTBY?

2. YcraHoBuTe (OpMy/y MOJIOYHOW KHUC/IOTBI, KOTOpasi MOMOraeT HaCeKOMbIM
HaxOJWUThb TEIJIOKPOBHBIX J>XMBOTHBIX, €C/M MaCCOBble [0/ 3/1EMEHTOB B HeU
cocTasJ/isAroT: yraepoga - 40,00%, Bogopoga - 6,67%, kucnopopa - 53,33%.

3. CocTtaBbTe CTPYKTypHYIO (hOpPMYy/Ty MOJIOUHOW KUCIOThl. Ha3zoBuTe KUCIOTY
1o HomeHksarype MFOITAK.

4. Ha OCHOBaHMU CTPOEHUS MOJIOYHOM KUCJIOTHI CZeauTe BBIBOJ, O ee
XUMUUECKUX CBOMCTBAX.

5. HaiiguTe B UHTEpHeTe WM APYTMX UCTOYHMKAX UH(GOPMALMI0 O MPUMEHeHUU
MOJIOUHOM KMCJ/IOTHI.

2.1.4. 3ajaHus 1ab0paTOpPHBIX padoT

JlabopaTopHble pabOThI SIBASIOTCA Ba)XHOM UacCTbIO yueOHOro Tipoliecca I10
JUCLIUTITMHE U CTIOCOOCTBYIOT (POPMUPOBaHUIO Y 00yUarOIIUXCsl YMeHUH ucc/iefioBaTh
XMMHAUECKMe TIpOLleCChbl W fIBJIeHWsl (IVIAHUPOBAaTb W TPOBOJUTH XUMHUYECKHe
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9KCIIePUMEHTBI, MCC/Ie[JOBAaTh BEIeCTBA W IIPOBEPSTH TUIIOTe3bl, 00pabaThiBaTh U

WHTEpIIPeTUPOBaTh pe3y/bTaThl YKCIIePUMEHTOB). JTabopaTopHbie paboThl 110 XUMUN

TIpelyCMOTPEHBI B KaXK/IOM pa3/ie/ie OCHOBHOTO W MPHUK/IAJIHOTO MoyJiel (Tabum. 2).
Tab6muiia 2. JTabopaTopHble paboThI 10 XUMHH

Pazgen JIaboparopHasi paboTa

Paszen 2. Xvumuueckue peakLiuu /TaGoparopuas pa6ota 1. «Peakiuu

rU/IPOJIA3a»

Pasgen 3. CtpoeHue u cBoiictBa JIaboparopHasi pabora 2. «CBoiicTBa
HeopraHu4eCcKrx BelleCTB MeTa/l/IOB U HeMeTa/llIOB»

Pasgen 4. CtpoeHue u cBoiictBa JlaGoparopHasi padora 3. «[losnyueHue
OpraHWYeCKuX BelecTB STUJIeHa U U3y4YeHHe ero CBOMCTB»

Paspgesn 5. Kunetuueckuve u
TepMOIMHaMUUeCKHUe
3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKHX peakui

JTabopaTropHasi pabora 4 «OmnpeeneHue
3aBHCUMOCTH CKOPOCTH PeaKLUy OT
KOHLIEHTPAL[UW PearupyroIinx BelecTB» Win
«OmnpefiesieHre 3aBUCUMOCTH CKOPOCTH
peakivy OT TEMITEPATyph»

2.2. OieHOUHBbIEe CpeJACTBa PY0eXHOro (TeMaTHUYeCKOro) KOHTPOJISI IO
JUCHUIIMHE « XUMMA»

PyGexHbIli (TeMaTHuyeCKuii) KOHTPOJIb 10 JUCLUTUIMHE «XUMUSI» TIPOBOJUTCS B
dopMe KOHTPOJBHBIX pabOT TI0 pa3ziesiaM OCHOBHOTO MOAY/S Ha OT/AeIbHBIX
3aHATHSX, KeMCOB U yueOHO-UCC/IeloBaTeTbCKUX MPOEKTOB.

2.2.1. KoHTpoO/sibHBIE pabdoTHI 10 pa3genam

BxogHOM KOHTPOJIb:

Bapwuanr - 1
1. CocTaBbTe ypaBHEHUE PeakKliy B MOJIEKY/ISIPHOM M COKPAIl[EHHOM MOHHOM
BUme:
a) AgN03 + ZnCIz 6) CU(OH)z + HzSO4

2. Ocyl1eCcTBUTH MpeBpallleHus:
MgCO; - MgO - MgS0, - Mg(OH), -~ MgO

3. Hamuiuvre ypaBHeHMs TMAPO/IM3a COJIEN:
a) BaS 6) KNO;

4. CocraBbTe ypaBHeHUs] OKUC/IUTE/IBHO — BOCCTAHOBUTE/IbHOU peakLIUn:
F6203 + Al = AIzO3 + Fe

BapuanTt - 2
1. CocTaBbTe ypaBHeHUs peakluii B MOJIEKYJIIPHOM M COKPAIéHHOM UOHHOM
BUJE:



a) K3PO4 + AgNO3 6) N82CO3 + HN03

2. Ocyl1eCcTBUTH MpeBpallleHus:
CuClI; - Cu(OH); - CuO - Cu(NOs), » CuSO,

3. Hanuiuvre ypaBHeHUe TA/IpOJIU3a COJIen:
a) MgSO, 6) ZnSO;

4. CocTaBbTe ypaBHeHHE OKUCIUTEBHO — BOCCTAHOBUTETLHON PeaKLUu:
Mg + H,SO, - MgSO4 + H,S + H,O

KoHTponbHble paboThl 1O XUMWK Kak OLIeHOUHble CpeJCcTBa pyOeKHOTro
KOHTPOJIA 3aBepLIaroT u3yueHre 1 uau 2 TemaTUYeCKUX paszesioB OCHOBHOI'O MOAY/JIS.

Pa3gen 2. Xumuueckue peakpuu. KoHTposbHasa pabora «CTpoeHue
BellleCTBA M XUMHYEeCKHe peaKiium»

KonTposibHas pabora Nel

Bbi0epuTe oANH NPaBU/ILHBIN OTBET:

12. Atowmnl C ¥ Si uMerOT OIMHAKOBOE YMCJIO:

C) HEUTPOHOB B sifipe

b) sHepreTMueckux ypoBHeu

D) 3/1eKTPOHOB Ha BHELIIHEM 3HEPreTUUeCKOM YPOBHE

') 5/1eKTpOHOB

13.B paay xumuueckux 3/1eMeHTOB Li-Be-B-C meTanmivueckre cBoWcTBa:

C) ycunuBaroTCa

B) ocnabeBatot

D) He MmeHsIOTCS

') u3MeHsOTCS epUoIUUeCKU

14 K s-3/iemeHTaM OTHOCUTCH:

A)K

b) S

B) Fe

I') Br

15.Tlytem coefuiHeHUs aTOMOB 11071 HOMepoM 11 u 17 obpa3yeTcs BeljecTBO C
XUMUUECKOU CBSA3BIO:

C) uoHHOU

b) KoBaneHTHOM MOISIPHOU

D) KOBaJIeHTHOW HEeMNoJIIPHOM

') MmeTanMueckou

16.  {KOIMYeCTBO 37IEKTPOHOB B aTOMe; KOJIMUECTBO SHEPreTUUeCKUx
YPOBHEH; KOJIMUeCTBO 3/IeKTPOHOB Ha MOC/ieJHeM SHepreTHUeCKOM YPOBHE;
KOJTMYeCTBO MPOTOHOB B si/Jpe aTOMa} COOTBETCTBYET

C) Homepy miepuoja



b)HoMepy rpymrbl

D) nopsgkoBOMYy HOMepy

17.{xnopuny 6apwusi, afmMa3y, aMMUaKy, CEPHOI KUCJ/IOTe } COOTBETCTBYET

C) UOHHasi XUMUYeCKasi CBsI3b

b) KoBasieHTHasi MoJIsipHasi XUMUYecKasi CBsI3b

D) KoBaJjieHTHasl HeroJisipHasi XMuMuyeckKasi CBsi3b

18.  {cBs3b, 0Opa3oBaHHasi 3a cueT 0Opa3oBaHus OOIIMX 7IeKTPOHHBIX T1ap;
CBs13b, 0Opa3oBaHHas 3a cueT 0000111eCTB/IeHS Ba/IEHTHBIX 3/IEKTPOHOB; CBSI3b,
oOpa3oBaHHasi 3a CUeT 3/IeKTPOCTaTUUeCKUX CUJT TIPUTSDKEHUsT} Ha3bIBaeTCs

C) voHHOHU

b) meTanvueckoun

D) KOBaJIeHTHOU

19.  {B mopsiKe Bo3pacTaHUsI META/I/TMUECKUX CBOWCTB; B TOPs/IKe yObIBaHUS
paZiiyca aTOMOB; B MOPsiIKe BO3paCcTaHUsi KUCJIOTHBIX CBOMCTB JIETY4YHUX BOJOPOJHBIX
COeJIMHEeHWH } 3JIeMeHThI PAaCIIO/IOKeHbI B PSIAY

A) K, Ca, Sc

b) Al Mg, Na

B)F, ClI

20.  Kakoe u3 cy>xeHUl BepHO A5 3ieMeHTOB { VA rpynmsl , [VA rpynmnsi,
[A rpymnrbi}

C) obmjast hopmyJia eTydero BOAOPOAHOTO coearHeHnss RH4

b) He o6pa3yloT 1eTyurx BOJOPOAHBIX COeMHEHUH

D) [0 3aBeplleHUs] SHEPreTUYeCKOro YPOBHSI He XBaTaeT TPEX 3JIeKTPOHOB

21. Cpepau BellleCcTB, YKa3zaHHbIX B psiay {NHs, O,, HCI, SO,; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCl2, CH4, NH3}xommuecTBO COeIMHEHMM C KOBaJIeHTHOM
TTOJISIPHOU CBSI3bI0 PaBHO

C) Tpem

b) nBym

D) deTbipeM

22. XumHuueckass CBsSI3b B MOJIEKyJax {030Ha U XJOpUZA KasblLys; CepPHOMN
KWC/IOTBI U XJIOpPY/ja aMMOHMUSI; CePHOM KMC/IOThI M 030Ha} COOTBETCTBEHHO

C) KoBasieHTHasi ToJIsIpHasi U MOHHast

b) KoBasieHTHas1 rosisipHast U KOBaJIeHTHast HeroJisipHast

D) KoBajleHTHasi HeroJisipHasi U MIOHHasl

1.CocraBbTe xuMHueckue (OpMy/bl [BYXaTOMHBIX COeAWHEHUM: {CUIULIU[
Kasblusi, Tuapup Oapus, cynbdupa >xemesa (III), okcup aszora (II), okcup
anmoMuHMs, Xnopus >kenesa (I1), Hutpug 6apusi, okcup ptyTH (1), okcua cypbMbl
(V); okcup megu (I), xnopupg prytu (II), HUTpUA Kanvs, CUMULWJ, MarHus,
rupus amoMuHus, cynbdua ceunia (II), 6pomua 1uHKa, okcng yraepoga (I0),
okcyy, xnopa (V); uurpug Hatpus, uogug meau (I), okcupg xpoma (II), okcup
aszora (V), rugpup Hatpusi, xsopug xpoMa (III), okcup Kanvs, OKCUJ, MBbIIIbsIKa
(III), cynbpupg nuHKa}.

2.ITpu B3aumogetictumn {40; 20; 35} r cmecu {cepebpa ¥ LIMHKA; I[MHKA U MeJU;

MeJld U >Kejie3a} C COJISHOM KUCIOTOW Bbijenunoch {6,72; 2,24; 5,6} n rasa (H.y.).
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OmnpenenuTe MaccoByto Ao/t0 (B %) {LMHKa; Meu; >Kesie3a} B CMeCH.
3.YpaBHsMTe OKUCIUTEIBHO-BOCCTAHOBUTE/IbHYIO PEaKILHI0

{MHOz + H,SO, = MnSO,4 + O, + Hzo,

Zn + K,Cr,0O7 + H2504 = ZnSO, + Cr2<S0,)3 + K2504 + H20;

KCIO3 + S = KCI + SO2} meTojoMm 3/IeKTPOHHOTO OasiaHca; OmpeJesuTe
OKHCJIUTE/Tb U BOCCTAHOBUTETb.

2.1.5. IIpakTyeckue 3ajaHus U 3aja4U

[TpakTHueckre 3afaHWsg M 3aJayd, YacTO MCIOJb3yeMble B KauecTBe
IUJaKTUUeCKUX CPeJCTB B eCTeCTBEHHOHAYYHbIX AWCLMIIMHAX, TaKXKe MOTYT ObITh
¢dacetHbiMH. B03MOXKHO TIpYMeHeHMe 3aJjau C BapyvaHTaMd OTBeTa MJisi yJ0OCTBa
OpraHu3alid aBTOMaTHM3UPOBaHHOIO KOHTPOJIS.

[TpakTrueckre 3aaHNS U 3a/iauy NIpe/iCTaB/eHbl B paszeax:

8. OCHOBBI CTpOeHHsl BelleCcTBA - 33/laud Ha COCTaB/IeHWe XUMUYECKUX
(opMy1 IByXaTOMHBIX COeJMUHeHUN (OKCHJ0B, CY/Ib(HU0B, TUIPUIOB U T.I1.).
9. XumMHuuecKue peakiniu

KoHTposbHas paboTa Coiep>kKUT UeThipe BH/la 3a/laHHM:

1. 3azaun Ha coCTaB/ieHWe XUMHUUeCKUX (POPMY/T IByXaTOMHBIX COeJUHEHUM T10
VX Ha3BaHUIO.

2. 3a/laud Ha COCTaB/IeHWEe YpaBHEHUM peakLWW: COeJUHEHWUs, 3aMeLleHHs,
pa3niokeHusi, oOOMeHa U peakUWd C yuaCTHeM KOMIUIEKCHBIX COeANHeHHH;
OKHCJIUTe/IbHO-BOCCTAHOBUTE/IBHBIX PeaKIUK.

3. 3ajaHusl Ha COCTaB/IeHWEe MOJIEKY/ISIPHBIX M WOHHBIX peaklyd TUAPOIU3a
COJIel, yCTaHOBJIEHWE U3MeHEeHUsI KUCJIOTHOCTU CPeJibl.

4. 3ajauM Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTUK [0 YpaBHEHHUAM
XUMHUECKUX pPeaKIii: MacCOBOW WKW O00BeMHOW 0/ BbIXOJA TPOAYKTA peakidu
COeJUHEHWs] OT TeOPeTHYeCKH BO3MOXKHOTO; OOBEMHBIX OTHOIIEHWH Ta30B;
KOJIMYECTBEHHBIX XapaKTepPUCTUK MCXOAHBIX BEIeCTB U MPOAYKTOB peaKi[My; MacChl
(06bem, KOMUeCTBO BelljeCcTBa) MPOAYKTa Peaki[id, ec/id OJHO W3 BelleCTB /IaHO B
BU/Ie pacTBOpa C Omnpe/ieJieHHOW MacCOBOM ZloJield paCTBOPEHHOI0 BelleCTBa.

Pa3gen 3. CTpoeHune M CBONMCTBA HeopraHuueckux BeiecTB. KoHTpobHast
pabora Ne2 «CBOICTBA HeOPraHUYECKHX BeIeCTB»

Bapuanr 1

1. BeInvcath U3 CIKCKa BelleCTB OKCH/IbI, OCHOBAHUS, KUC/IOTHI , COJIA U Ha3BaTh UX:
HzSO4 s CU(OH)Z,K3PO4, CaO,

2. CocTaBUTH (pOPMYJIbI COEIMHEHUI:

a) okcuza yriepoza( IT) ,6) rugpokcuja Mmein, B) XJI0POBOAOPOJHOM KMC/IOTHI, T)
cyJib(paTa HaTpuUs

3. HanucaTh ypaBHeHUs] XUMUUYECKUX PeaKIU:

a) H,SO, + Mg 6) Na, O + HBr B) SO,+ CaO r)CaCOs; + HCl n) AlICl; + AgNO;
YKa3aTb Ha3BaHUs NPOJYKTOB peaKLIiH.

4. 3apaua. Kakasi Macca HaTpusi IOTpeOyeTCs /1S peakijuu B3auMo/lelcTBuYs ¢ 16 T
Cepbl, eC/IU B pe3yJibTaTe peakiiid 0bpa3oBascs Cyib(u HaTpusi?



5. Ocy11leCTBUTH Mepexo/ibl: Kalui — OKCH/J, Kaausi —» TUAPOKCUJ Kausi — CyabdaT
KaJist

BapuanT 2

1. BeinucaTh U3 CIMCKa BelleCTB OKCU/IbI, OCHOBAHUSsI, KUCJ/IOThI , COJIA U Ha3BaTh

nx: NaOH s H3PO4, SOz s CaC03

2 . CocTaBuTb (hOpMYJIbI COEUHEHUI:

a) okcuza asorta ( IV) ,6) ruspokcuzia Kamusi, B) XJI0pyU/ia HaTpus, T) Cyabbuaa 6apus
3. Hanvcatb ypaBHeHUsI XUMUYECKUX peaKIiuii:

a) HCl + K 6) K, O + HBr B) CaCO; + H,SO, 1) CO,+ CaO p) Ba(OH), + SiO;
YKazaTh Ha3BaHUsI IPOJIYKTOB peaKI[vu.

4. BerunciuTe 00beM ra3000pa3HOro X/iopa, KOTOPBIH BCTYITUT B PEAKIUIO C HAaTPHEM,
A1 riosiydyenus 11,7 r xyopyja HaTpus.

5. Ocy111eCcTBUTH TIepexo/ibl: cepa — OKcuz cephbl (IV) — cepHucTas KucaoTa

— CYJIb(PUT HaTpUst

Pasgen 4. CtpoeHue M CBONMCTBA OpraHMuecKux BeinecTB. KoHTposibHas
pabora «CTpoeHHe U CBOICTBA OPraHMUYECKHX BeIeCTB»

KoHTposnbHast paboTa COCTOUT U3 MSATH BUIOB 3alaHHUI:

1. 3ajaHMd Ha COCTaB/ieHWe Ha3BaHWM OpraHWYeCcKWX COeJWHEeHUW 10
XUMUYECKUM (opMyJ/iaM (B T.4. CTPYKTYPHBIM) C UCIIO/Ib30BaHUEM TPUBUATBHOW WU
MeyKyHapO/IHOM CHUCTeMaTHueCKO HOMeHK/IaTyPhl.

2. 3ajaHvsl Ha COCTaBJIeHWE TIOJIHBIX M COKpAIlleHHbIX CTPYKTYPHBIX (POPMYI
OpraHUYecKuX BelleCTB OT[e/JbHbIX KJaCcCOB MO WX Ha3BaHUSIM B COOTBETCTBUU C
MeJKyHapOJHOW HOMEHK/IaTypPOH.

3. 3afauu Ha ompejeseHue TpocTeliieii GopMy/bl OpraHAYeCcKOW MOJIEKYJIbI,
MCXO/ISl U3 37IEMEHTHOr0 cocTaBa (B %).

4. 3afjaHusg Ha  COCTAaB/€HHWE  YypaBHEHWW  XUMHUUECKUX  peakLuH,
W/UTIOCTPUPYIOIIUX XUMHUYeCKWe CBOWCTBA C y4YeTOM MeXaHW3MOB MpPOTeKaHUs
JlAHHBIX peakiiii ¥ TeHeTUUeCKOW CBSI3W OpraHhYeCcKUX BelleCTB Pa3HbIX K/1acCOB, B
T.4. [|eMIOYKY TIpeBpall|eHUM.

5. PacueTHble 3a/lauM M0 ypaBHEHWSIM peakI[Mii C ydyaCTHeM OpraHUYecKuX
BeLL[eCTB.

1. ¥ MPOM3BO/ICTBEHHOM /esITeJIbHOCTU UesioBeKa (B BH/le TeCTOBbIX 3a/JaHUMN ).

[TpuBeseM TIpUMephl 3a/laHUNl KOHTPOJILHOM paboThl 1o TeMe «CTpoeHue
CBOMCTBAa OpPraHMYecKHUX BelIeCcTB», KOTOpas TMPOBOAUTCS TIOC/e U3yueHUs



oOyuarolumucs paszena 4.
[To uroram usyueHusi pazfena 4 «CTpoeHHe U CBOWMCTBA OpPraHUYeCKHX

BellecTB» oOyuaroruecsi 6yAyT CrioCOOHBI:

- orpeie/iATh MPUHA/IJIEXXHOCTb BeI|eCTB K Pa3/IMUHbIM K/IaCcCaM OpraHUYecKux
COeTMHEeHUI;TOMOJIOTU U U30MephI;

- Ha3biBaTb M3yUeHHbIe BeIleCTBa IO «TPHUBUAIBHON» WM MEXAYHapOHOM
HOMEHKJIaType;

- XapakTepu30oBaTb CTPOEHME W  XUMHUYECKMe CBOMCTBA  M3yYeHHbIX
OpraHUYeCcKux COeUHEHUM;

- OOBSACHATH 3aBUCUMOCTH CBOWMCTB OpPraHWYecKuX BelleCTB OT WX COCTaBa U
CTPOEHHUSI;

- TIPOBO/IUTH BBIUMCJIEHUS 110 XUMUYeCKUM (hopMyJiaM U YpaBHEHUSIM.

TeMaTuueCKuid KOHTPO/Ib OCYLLECTB/SeTCS MeToAoM TectupoBanus (I) wiu B
cdopMe MMCbMEHHOM pabOThI, BK/IIOUArOIell ITpakTHUecKye 3aganus u 3agaun (11).

KonTposbHas paboraNe3

1. BelllecTBO, COCTaB KOTOPOTO BbIpakeH MovieKyasipHou ¢opmysion C3Hg,
OTHOCUTCS K KJ1acCy:

1) apeHsl

2) aJKaHbI

3) aakKeHhI

4) alKWUHBI

2. HasBanue BelilecTBa, hopmysa kotoporo: CH3-CH(CH?3)-CH,-CH,-OH
1) OytaHO/-2

2) TIeHTaHOJI-2

2-MeTH0yTaHo-4

(SV)
N— N S N ¢

4) 3-metunbyTaHos-1

3. BemectBo, umeroitjee popmyny CH2=CH2 Ha3bIiBaeTcs:
1) Tonyon

2) STUIEeH

3) rIvLepuH

4) mpormaHoI

4. BelecTBo, Ha3BaHKWe KOTOPOIO MPOMMOHOBAs KMUCI0Ta, MeeT (OpMYJTy:
1) C2H50H

2) (CH3)2MH

3) CH3-CH2-COOH

4) C3H,OH

5. [lnig afikaHOB XapaKTepHAa peakLus:

1) npucoenunenus H,

2) XJIOpUPOBAHUS Ha CBETY

3) obecuBeurBanus pactBopa KMITO4

4) TOIMMepU3aLiuu

6. MeTaHon pearupyer C:

1) HaTpuem

2) BomoM

3) BoOAOpOZOM

N



) MeTaHOM
YKcycHast KUC/IOTa BCTyIaeT B PeakLyio C:
AgNO3
NaCl
Na2CO3
H20
BepHbI 11 yTBep K jeHUs:
A AMUHBI TIPOSIB/IIIOT OCHOBHBIE CBOMCTBA
b. AMMHOKHC/IOTBI IPOSIBJISIFOT TOJIBKO OCHOBHBIE CBOKCTBA
BEPHO TOJILKO A
BEPHO TOJIbKO b
BepHbI 00a YTBepKAEHHS
HEBEPHO HU OJJHO U3 YTBEPKJeHUN
YpaBHeHue xumuueckoii peakijuu C2H,,+CI2AC2H.,CI+HCI siBnsietcs:
peakiuen 3aMelleHus1, IPOTeKaroleH Mo paIuKaTbHOMY MeXaHU3My
peaxkiuel pucoeiMHe s, MPOTeKarolel 10 PaIMKaJTbHOMY MeXaHHU3My
peakiuel 3amelleHus1, IPpoTeKarolel 10 MIOHHOMY MeXaHU3MY
peakiuel pucoeiMHe s, MpoTeKaroll[el 0 MIOHHOMY MeXaHU3MYy
10. B peakijuto «cepeOpsiHOTO 3epKasia» (C aMMUayHbIM PacTBOPOM OKCH/ia
cepebpa) BCTyIIaeT:
1) sranon
2) T/IIOKO3a
3) ravLepuH
4) Kpaxmas
11. YcraHOBUTe COOTBETCTBHE MEX/y Ha3BaHWEM Bell[eCTBa U K/1aCCOM
(Tpymrion) opraHUYeCKuX COeJMHEeHUM, K KOTOPOMY(-01) OHO MPHUHA/IJIeXKUT.
HasBaHue BelljectBa
A) CH3COOH
b) CH3-CH2-CH3
B) CH2=CH-CH2-CHs3
[") CH3-CH2-OH
Krnacc opranmueckux coejiHeHUN
1) opHOaTOMHBIE CITUPTHI
) yrJieBO/bI
) KapOOHOBBIE KHCIOThI
)
)

AP WNPEFPOP~,WNPR

N N N Nt

apoMaTHuecKue YrieBOZopO/bl
HeTipe/ie/bHbIe YTJIeBO/JOPO/IbI

6) mpejiesibHbIe YT/I€BOA0PO/IbI

12. B cxeme npeBpaiijeHui

15000C Cakt +Br;

CH., X OeH30J1 X

BeliecTBaMu X; ¥ X, COOTBETCTBEHHO SIB/ISIFOTCSI:
1) anertuneH

2) sTU/IeH

3) 6pomMbeH30/1

Uk~ WN




4) xmop0OeH30:

5) deHon

6) LMK/IOreKcaH

13. Onpepgenute MOJIEKYISIPHYIO OpMYyITy BeljecTBa, cogepxkatero 37,5%
yriepoza, 50% kuciaopoga v 12,5% Bopopopa. OTHOCUTeIbHAs TJIOTHOCTh TTapOB
3TOrO BellleCcTBa 10 BOAOPOAY paBHa 16.

1) CH30H

2) C2H50H

3) HCOOH

4) Ce¢H50H

14. CKonbKO /MTPOB BOAOpoJa ToTpedyercs mis obpasoBanus 10,2 T
3TUIOBOTO CIUPTa M3 alleTalb/eruzia, ecid BbIXOJ MPOAYKTa peakldd COCTaBJiseT
80%7?

1) 6,2 n
2) 3,1n
3) 12,751
4) 112 n

3afaHus A1 NUCbMEHHOW KOHTPO/IbHOM padoTsl (II).

1. [laliTe Ha3BaHUsl OPraHUYECKUM COeAUHEHUSIM M0 XUMUYeCKUM (opmysiam C
WCIIONb30BaHWEeM  TPUBHMAIbHOM  WIM  MEXIYHapOJAHOW  CUCTeMaTUueCcKOou
HOMEHK/IaTyPhbI:

a) C2H50H

6) (CH3)2MH

B) CH3-CH(bIH2)-COOH

r) C3Hqbl

n) CHs3CH2HC=0

e) CXH20H

2. CocTaBbTe M0JIHbIe U COKpallleHHble CTPYKTYpHbIe (hOpPMYJibl OpPraHUueCcKux
BeIIeCTB OT/e/IbHBIX K/IaCCOB IO WX Ha3BaHUSIM B COOTBETCTBUM C MeXAYHApOAHOMN
HOMEHK/1aTypOM:

a) MeTWI0eH30/1

6) aHWIUH

B) 3-MeTWU/I0yTaHA/b

r) IMK/JIOreKCeH

n) Oyramuen-1,2

e) 2-MeTWInponaHo-1

XK) OyTuH-1

3) AaMMHOYKCYCHasi KUCJIOTa

3. CocraBbTe ypaBHEHUs] XUMUYECKMX peakl|ii COr/IaCHO Cxeme MpeBpallieHui:

15000C Cakr +Br2

CH4 Xl XZ XS

YKakuTe TUI U MeXaHU3M PeakluM, Ha30BHUTe 00pa30BaBIlIMecs BelecTBa.

4. OrnpefenuTe MOJIeKYJIsIpHYIO (opMyy BelljecTBa, cozeprkailero 37,5%
yrnepoga, 50% kucnopoga u 12,5% Bogopoga. OTHOCUTeIbHAsA TUVIOTHOCTH MapOB
5TOr0 BelljeCTBa 10 BOAOPOAY paBHa 16.

N



5. CKOJBKO JTUTPOB BOZIOPOZa moTpebyeTcs aAsist obpa3oBanus 10,2 T 3TUIOBOTO
CrMpTa U3 aleTajabJernu/a, eCjid BbIX0 NPOoAyKTa peakiuu cocrassisgeT 80%7?

2.3. O1jeHOYHBbIe CpeACTBAa MPOMEXYTOUHOM aTTeCTAlMU MO JUCLHMILIUHE
«XHUMHUSA»

[TpomexxyTouHasi aTTecTalyds MO JUCLIMIUVIMHE «XUMUS» MPOBOAUTCA B dopme
muddepeHLIMPOBAaHHOTO 3ayeTa. Kakablii Oumer cOoCTOMT W3 Tpex 3afaHuid: 1)
TeopeTUUYeCcKoe 3aJlaHue B BHJle BOMPOCA U3 TEOPETUUECKOr0 COZepKaHusi OCHOBHOI'O
U TpoQUIBLHOTO MOAYJel; 2) MpakThueckoe 3ajaHue (COCTaB/ieHWe ypaBHEHMM
XUMUUECKUX peakLMyd C ydyacTUeM HeOpraHWueCKUX WIA OpPraHuYeCKHX BeleCTB, B
T.U. 1[eTIoueK TpeBpalljeH| M KaueCTBEHHBIX Peakiuii 0OHapy>KeHHsl; XUMHUUeCKUX
dbopMy1 HeopraHM4eCKUX U OpraHM4eCcKux BellecTB, B T.4U. CTPYKTYPHBIX; 3a/laHHsI 110
HOMEHK/IaType HeOpraHWYeCKMX W OpraHuYecKWX BeleCTB; OLIeHKa W3MeHeHUs
CKOPOCTM XWMHUYECKOW peaklWW U HarpaB/JeHusi CMeIleHus1 paBHOBECUSI C
ucrnosb3oBaHveM TipuHiuna Jle-Illatenbe; onjeHKa XUMHWUECKOrO COCTaBa U
000CHOBaHKe TTPUMEHUMOCTH 00beKkTa OMo- UM TexHocdepsl U T.M.); 3) pacyeTHas
3afjaua (pacyeTbl MO YPaBHEHHIO XUMHYECKHUX peakLUd, pacyeT MacCOBOW [0Jv
(Macchl) XUMUYECKOro 3jieMeHTa (coefiluHeHHs) B MOJieKyse (CMeCH); orpejie/ieHre
npocreniier (OpMyJ/ibl OpraHUueCKOrW MOJIEKYJIbI, UCXOZS U3 37IeMEHTHOr0 COCTaBa (B
%); pacyeTbl TeI/IOBbIX 3((PEKTOB XMMUUECKHX peaklii; pacyeThl 3aBHCUMOCTU
CKOPOCTH XMMHYeCKOW peakLMM OT KOHLIeHTPaL[My U TeMrepaTypbl U T.11.).

[Iprmep 3aaHuM [/151 3aUeTa:

3aganue 1.

KakoM pacTBOp WMCIONB3YIOT [Jisi KA4eCTBEHHOW PpEKLWU OmpefesieHUst
XJIOpUJI0B, OpOMUZIOB, HoauA0B? Haruimre ypaBHeHUsI peakijuii 1 000CHyHTe OTBeT.

3aganue 2.

NaHa cxeMa rpeBpallleHUi.

CszOH Al203, [ > Xl KMnO4r H2o1 2 > X2 HBr (136.)1 > X3
W > 5THH A >C.H.O

[IpornmiuTe BCe peakljuy U orpefie/ivTh Belectsa X1, X2, X3.

3ajanue 3.

OmnpezenuTe MaccoBble [0 XWUMHUECKMX 371EMEHTOB B OKCHUJE aTOMUHUS
Al;O3 1 BbIpa3uTe uX B MPOLIEHTaX.

2. 3ak/IroueHue

TakuMm obpa3oMm, (OH/ OLIeHOUHBIX CPE/CTB TI0 JUCIUIUIMHE «XHUMHS» COCTOUT
13 OLIEHOUHBIX CPE/ICTB TEKYIIero, pyoe>kKHOro (TeMaThuueCcKoro) KOHTPOJIS M 3a/JaHui
MPOMEXXYTOUHOM aTTeCTaluH.

N
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