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1. OBHIASA XAPAKTEPUCTHUKA PABOYEM TIPOI'PAMMBI
JAUCHUTIJIMHBI «XUMMUSA»

1.1. MecTO0 aMCHMILIMHBI B CTPYKType OCHOBHOH 00pa3oBaTebHOI
MPorpaMmbl

OO6meoOpa3oBaTebHAs TUCHUTLINHA « XUMUS) SBISCTCS 00s13aTE€ILHON YaCThIO
o01reo0pa3oBaTeIbHOTO KA 00pa30BaTEIBLHOM MPOTPAaMMBI B COOTBETCTBHH C
®I'OC CIIO no npodeccun/cnenuansHoctu 36.02.01 Berepunapus.

TpynoeMKOCTh AUCHUILUIMHBI «XUMUs» cocTaBiger 144 yaca, u3 koropbix 120
yacoB— 0a30BbI Moayb (7 pasznenoB) u 10 yacoB — npukiIagHON MOAYJb (2 pasaena),
BKJTFOYAIOIIHA PAKTUKO-OPUEHTUPOBAHHOE coJiepKaHue, YCUJIMBAIOIIEE
IPO(HUIbHYIO COCTABJISIONLYIO IO KOHKPETHOM MPO(ECCUu WK CIIEIIMATIBHOCTH.

[IpukmagHol MoOAyJb BKIHOYaeT ABa pazaena. Paszmen 8 «Xumus B OBITY U
MPOU3BOJICTBEHHONM  JEATENBHOCTA  4YEJOBEKa»  peanusyercss IS BceX
npodeccuii/crenMaibHOCTe Ha MaTepuaje KeWCOB, CBS3aHHBIX C JKOJIOTHYECKOMH
0C€30MacHOCThI0O W OIIGHKOM IIOCIEACTBUM OBITOBOM M  MPOU3BOJICTBEHHOM
NEATeIbHOCTH, 1O  OTpacisM  Oyaymied  npodeCCHOHATIbHOW — IesITEeIbHOCTH
00yYaroImuxcsl.

Tematuka paznena 9 — 6uocepa (>kMBbIe OPraHU3MBI).

1.2. Heau u mu1aHupyemble pe3yJbTAaThl 0CBOCHUS JUCHTUIITIHMHBI

1.2.1. lean u 3agaun TUCHUILJINHBI

Hean: popMupoBaHue y CTYJEHTOB XMMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAy4YHOM KapTHUHBI MHUpPA KaK OCHOBBI TMIPUHSTHS pEIICHUH B IKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOIO NTOBEJICHUS B IPUPOIHOM CpeeE.

3agaum IMCUMILIUHBI:

1) cdhopmupoBaTh MNOHUMaHUE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHYECKUX
IIPOILIECCOB U SABJIEHUM B OKPYXKAIOLIEH CpeAe, LENOCTHOW HAYYHOM KapTHUHBI MHpA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh YMEHUS TMPOBOJUTH pacCUeThl MO XUMUYECKUM dopmysiaMm U
YpPaBHEHUSIM XMMHMUYECKUX PEaKIUi, MJIaHUPOBATh U HUHTEPHPETUPOBATH PE3YIbTAThI
XUMHUUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM MPOBEICHUS XUMHUYECKUX HSKCIEPUMEHTAIbHBIX
UCCJIEIOBAHUM C COOJIIOJICHHEM TpaBUil 0€301MacHOTO OOpallieHus C BEIIeCTBaMHU U
71a00paTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHUSI aHAIM3UPOBATh, OLICHUBATH, IPOBEPATH HA IOCTOBEPHOCTH U
000011aTh HHPOPMAITHUI0O XUMUYECKOTO XapaKTepa U3 pa3IMUHbIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUS POTHO3UPOBATH MOCIEICTBUSI CBOCH NIEATETLHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB,;

6) copmupoBaTh MOHUMAHHE 3HAYMMOCTHU JTOCTHIXKEHMM XMMHUYECKOW HAYKH U
TEXHOJIOTUH JIJIsl pa3BUTHUS COIMAILHON U MTPOU3BOICTBEHHOMU cdep.



1.2.2.

Ilnanupyembie

pe3yabTaThl

OCBOCHUSI 001Ie00pa3oBaTeIbHOM

aucHUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Koa n IlnaHupyeMsble pe3yJbTaThl OCBOEHHS TMCIHIJIHHBI
HAUMeHOBaHUe
(popmupyembix Oo6ume JAucuunimHapHble
KOMIIeTeHIN
OK 01. | ByacTu TPy10BOI0 BOCHUTAHMS: | - BJIQJCTh CUCTEMOM XMMHUYECKUX 3HAHUH,
Bri6upath - TOTOBHOCTh K TPYJly, OCO3HAHHUE | KOTOpas BKJIIOYAET: OCHOBOIMOJAraolue
CI0Cco0bI LIEHHOCTHU MacTepCTBa, | MOHATUSA (XUMHUYECKUU DJIEMEHT, aTOM,
peleHus: 3axad | TpyJOoJo0ue; JJIEKTPOHHAs 00o0JI0YKa aroma, s-, p-, d-
npodeccuoHanb | -  TOTOBHOCTb K  aKTHBHOH | 2JIGKTpPOHHBIE OpOWTaJM  aToMoOB, HOH,
HOM NeSITeIbHOCTH TEXHOJIOTUYECKOW U | MOJIEKyJa, BaJICHTHOCTb,
JESTEIIBHOCTH COLIMaIbHON HAMpaBJIEHHOCTH, | AJIEKTPOOTPHULATEIBHOCTS, CTCTICHb
MPUMEHUTEIBHO | CIOCOOHOCTH WHUIUUPOBATh, | OKUCICHUS, XHUMHUYecKass CBA3b, MOIJIb,
K  pa3JMuYHbIM | [UIAHUPOBaTb M CaMOCTOSITENBHO | MOJISIpPHAs — Macca, MOJSIpHBIH  00beM,
KOHTEKCTaM BBITIOJTHSATH TaKylO JESTEIbHOCTD; YIJIEPOAHBI  CKelleT,  (PYHKIHMOHAIbHAS
- HWHTEpeC K pa3iMyHbIM cdepam | rpymmna, pagudkaig, H30Mepus, H30MeEpSI,
npodeccnoHaNbHOM NeSATENbHOCTH, | TOMOJIOTUYECKUI psn, TOMOJIOTH,
OBiajgeHne  yHHBepPCAJIbHBIMM | YIJIEBOAOPOBI, KHCIIOPOJI- U
Y4eOHbBIMH  NO3HABATEJbLHBIMHU | a30TCOJEpIKAIINE COETMHEHMUS,
nelcTBUSIMMU: OMOJIOTHYECKH aKTHBHBIC BElIECTBa
a) 0a3oBbIe Joruyeckue | (yrieBoJbl, IKHpbI, O€JIKH), MOHOMED,
neldcTBUS: HoJuMep, CTPYKTYpHOE 3BEHO,
- CaMOCTOATENbHO (POPMYITHPOBATH | BBICOKOMOJIEKYISPHBIC COETMHEHMUS,
U aKTyaJIu3upoBaTh MPOOJIEMY, | KPHCTAITHYECKAs pelreTka, THUTIBI
paccMaTpuBaTh €€ BCECTOPOHHE; XUMHUYECKUX  peakiuil  (OKUCIUTENbHO-
- YCTaHaBIUBATh CYIIECTBEHHBIH | BOCCTAHOBHUTEIBHEIC, 9K30- U
MpU3HAK WM  OCHOBaHHUS IS | DHAOTEPMUYECKUE,  pPEaKUUd  HOHHOTO
CpPaBHEHHs, KIacCUpUKauu U | oOMeHa), pacTtBop, AJIEKTPOJINTHI,
0000111eHus; HEDIIEKTPOIUTHI, AIIEKTPOIUTHYECKAS
- ONpENeNATh LENU AEITEeIbHOCTH, | IUCCOLMALINS, OKHUCJIUTEb,
3a/laBaTh IMapamMeTpbl M KPUTEPUU | BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOU

UX JTOCTUKEHUS;

- BBUBIAATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B
paccMaTpUBaeMBbIX SBICHUSAX;

- BHOCHTb  KOpPPEKTHMBBl B
JEeATENbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB LEIAM,

OLICHUBAaTh PUCKU TOCIEACTBUI
JeSATEIIbHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIIJICHUEC npu pPEIICHUN
KU3HEHHBIX TIPOOIIeM

0) 0a3zoBbIe McCCIe0BATEIbCKHIE
NefCTBUSA:

- BJIAACTH HaBBIKaMU yqe6Ho-

HCCIIEIOBATENBCKOW M TPOEKTHOU
JIeSITEILHOCTH, HaBBIKAMU
paszpenieHus mpoodieM;

peakiuu, XUMH4YECKOe paBHOBECHE), TEOPUU
U 3aKOHBI (TEOpHUsS XUMHUYECKOTO CTPOCHHS
opranndeckux BemectB A.M. bytieposa,
TEOpUsl DJIEKTPOIUTHUECKON IUCCOLUALNH,
nepuoanueckuil 3akon .M. MeHnneneesa,
3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN  S3BIK
XUMHH, (DAKTOJIOTHYECKHE CBEACHUSA O
CBOMCTBax, COCTaBe,  IOJYYEHUU U
0€30I1aCHOM  MCIIOJIb30BaHUM  Ba)KHEHIIIHX
HEOpPraHMYECKUX U OPraHMYECKUX BEIIECTB
B OBITY M TPaKTUYECKOH JEATEIbHOCTH
YeNoBeKa;

- YMETh BBIABIATH XapaKT€pHbIEC IPU3HAKU U

B3aNMMOCBI3b HN3YUCHHBIX HOHSITI/Iﬁ,
NPUMCHATH COOTBECTCTBYIOIIUC MOHATUSA IIPU
OIIMCaHHUH CTPpOCHUMA n CBOMCTB

HCOPraHNMYCCKUX W OPraHMYCCKUX BCIICCTB
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- BBISBJIATE MIPUYMHHO-
CIICICTBCHHEIC CBSI3HU Hu
AKTyaJIN3UPOBATH 3a7auy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS,
HaXOoJUTh apryMEHTBI IS
JIOKa3aTeabCTBa CBOHUX
YTBEPKICHHM, 3aJ1aBaTh

napameTphl ¥ KpUTEPHH PEIICHHS;

- aHAJIU3UPOBATH IIOJYYCHHBIC B
XOJIe PEUICHUs 33/1a41 PE3YNIbTaTHI,
KPUTUYECKH OLICHHUBATb ux
JIOCTOBEPHOCTh,  ITPOTHO3HPOBATH
U3MCHEHUE B HOBBIX YCJIOBUSX;

- YMETh NEpeHOCHTh 3HAHUS B
MO3HABATEIBbHYI0 U MPAKTUYECKYIO
00J1aCTH JKU3HEICSTENbHOCTH;

- YMETh MHTEIPUPOBATh 3HAHUS U3
pa3HbIX IPEIMETHBIX 00JIacTell;

- BBIBUTaTh  HOBBIE  HJICH,
npeJyiarath OpHUTI'HHAIbHBIE
MOJIXOJIBI ¥ PELICHUS;

- CIIOCOOHOCTHh WX HCIOJb30BAHUS
B TIO3HABATEJIbHOW W COIMAIBHOU
MPaKTHKE

U UX NPEBPALIEHUN; BbIABIATH B3aUMOCBA3b
XUMMYECKHX 3HAHUHA C TOHATHAMHM H
NIpEACTABICHUAMU JIPYTUX
€CTECTBECHHOHAYUYHBIX IIPEMETOB;

- YMETb MCHOJIB30BaTh HAMMECHOBAHUS
XUMHMYECKHX COCIUHEHUM MEXAYHapOIHOIO
COK3a TEOPETUYECKOM U  NPUKIATHON
XUMHH U TPUBHAJILHBIC Ha3BaHUs
BAOKHEHMIINX BEIIECTB (STUIIEH, alleTUJIEH,
rmuepuH, Genon, popManbaerus, ykCycHas
KHUCJIOTA, TJIMLUH, YTapHbIM a3, yrJIeKUCIbINA
ra3, aMMHaK, ramieHasi U3BeCTb, HETalleHas
U3BECTb, INUTbEBask CcoJa M JPYIHX),
COCTaBJIATh (POPMYJIBI HEOPraHUYECKHX U
OpPraHUYECKUX BEILECTB, YpaBHEHUS
XUMHUYECKMX  peakLUud, OOBACHATh HX
CMBICIT; IIOATBEPXK1ATh XapaKkTepHbIE
XUMHUYECKHUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMU  JKCIIEPUMEHTAMHU U
3aIUCsAMU YpaBHEHUH XUMHUYECKUAX
peaKkIuii;

- YMETh YCTAaHABJIMBATh IIPUHAMJICKHOCTH
U3YYEHHBIX HEOPraHUYECKUX u
OPraHWYECKUX BEIIECTB K OIPEACICHHBIM
KjlaccaM M TIpynmnam COEMHEHU,
XapaKTEepU30BaTh MX COCTAaB M BAaKHEWILINE
CBOICTBA; OINpPENEIATh BHUIbl XUMHUYECKUX

CBsI3CH (koBaseHTHAs, HOHHAas,
MeTaJlJInYecKasi, BOJIOPOIHA), THIIBI
KPUCTAIUTMYECKUX ~ PEIIETOK  BEIIECTB;
KJIACCHU(PUITMPOBATH XUMUYECKUE PEAKIINU;

- chopmupoBaTh  TPEACTABICHUS: O
MaTepHaIbHOM €JIMHCTBE MHpa,
3aKOHOMEPHOCTAX u IMO3HABAEMOCTH

SIBJICHUH IIPUPOJABI; O MECTE€ U 3HAYCHUU
XUMHH B CUCTEME €CTECTBEHHBIX HAYK U €€
poru B obecrieueHHMM  YCTOHYMBOTO
pa3BUTHS  YEJIOBEYECTBA: B  PELICHUU
npoOIeM HKOJIOTHYECKOM, IHepreTH4ecKoil
U TNHIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEIMILIMHBI, CO3/JaHUM HOBBIX MAaTEpUAJIOB,

HOBBIX HUCTOYHHUKOB OHCPIuu, B
o0ecrieyeHun panroHaIbLHOTO
MIPUPOAONOIB30BaHUsA, B (HOPMUPOBAHUU
MHPOBO33pEHUSI W OOIIeH  KyJIbTYpHI
YeloBeKa, a  TaKKe  DKOJOTHYECKH
00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY

3I0POBBIO U TIPUPOTHOI Cpejie;
- BJAQJICTh CHCTEMON XHWMHUYECKUX 3HAHUM,

KOTOpasi BKJIIOYAET: OCHOBOIOJIArarolue
MOHATUS  (JIOTOJHUTENIBHO K  CHUCTEME
MOHATHM 0a30BOrO  YpOBHS) - H30TOIBI,

6




OCHOBHOE H BO30YXIEHHOE COCTOSIHHE
aToma, THOpUAN3alKs aTOMHBIX OpOHTAJICH,

xumuyeckas cBsizb ("0 " um "", KkpaTHbBIE
CBSI3M), MOJIsIpHast KOHIIEHTpaLus,
CTPYKTypHast bopmyna, U30MEpHUs

(cTpykTypHas, reoMerpuueckas (Iuc-TpaHc-
U30MepHsi), THIBl XUMHUYECKUX pPEaKIuit
(roM0o- ® TeTepOreHHbIE, OOpaTUMbIC |
HEOOpaTUMbIE),  PacTBOPHl  (MCTHUHHBIE,
JUCTIEPCHBIE CUCTEMBI), KPUCTAJUIOTUIPATHI,
CTETeHb JMCCOLIMAINH, JJIEKTPOJIH3,
KPEKUHT, pU(OPMHUHT); TEOPHUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKHE
3HAHUS, JIeKallue B OCHOBE MOHUMAHMUS
MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHX
SIBJICHUH, COBPEMEHHBIE MPEACTABICHUSI O
CTPOGHMU  BEIIeCTBA HA  aTOMHOM,
MOJICKYJSIPHOM W HaJMOJEKYJISIPHOM
YPOBHSIX; TPEICTaBICHUS O MEXaHH3Max
XUMHAYECKHX PEAKIUH, TEPMOJMHAMUIECKUX
U KHHETUYECKHMX 3aKOHOMEPHOCTSIX HX
NPOTEKAHUs, O XHUMHYECKOM paBHOBECHH,
JTUCTEPCHBIX CcUCTeMaX, (PaKTOIOrHUecKue
CBEJICHUS O CBOMCTBAX, COCTABE, IMOJy4CHUH
u 0e30MacHOM HCIOJIB30BaHUU BAKHEUIITNX
HEOPraHMYECKUX W OPTaHUYECKUX BEIIECTB
B OBITY U MPAKTUYECKON MAESITeNbHOCTU
YeNoBeKa; OOIMX HAyYHBIX MPHUHIUIAX
XUMHYECKOTO IPOU3BOJCTBA (HA MpuMepe
MPOU3BOJICTBA CEPHOW KHCIOTHI, aMMHaKa,
MeTaHoJIa, epepaboTKU HEPTH);

- yMeThb  TPOBOJUTH  pPacyeTsl IO
XUMHYECKUM (opMyllaM U  YpaBHEHHSIM
XUMHAYECKHX PEAKIUid C HCIOJIH30BAHUEM
¢u3nueckux BeMMYMH (Macchl, oObeMa
ra3os, KOJIMYECTBA BEIIIECTBA),
XapaKTEePU3YIOIINX BEIIeCTBA c
KOJIMYECTBEHHOW CTOPOHBI: pPacdeThl 110
HaXOXJCHUI0O  XUMHUYECKOW  (popmyIibl
BElIeCTBa; pacueTsl Macchl  (oObeMma,
KOJINYECTBA BEILECTBA) MPOAYKTa pEaKluy,
€CITM OJIHO W3 WMCXOJHBIX BEIIECTB IaHO B
BUJIE PacTBOpa C OMpPEJEIIEHHONW MaccOBOM
JI0JIeH pacTBOPEHHOTO BEMIECTBA MIIH JIaHO B
n30bITKE  (MMEeT TMpPHMECH);  pacyeThbl
MaccoBOM MM OOBEMHOM [OJM BBIXOZA
NPOAYKTa pPEaKIMM; pPacyeThl TeII0BOro
s dexra peakiuii, 0OBEMHBIX OTHOIIECHUN
ra3os;

- YMETP BBISBISITh XapaKTEPHbIC MPU3HAKU U
B3aMMOCBSI3b U3YYEHHBIX TIOHSITHIA,
MIPUMEHSTh COOTBETCTBYIOIINE TIOHSTHSI TIPU
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OMMCaHUU CTpOEHUS u CBOMCTB
HEOPraHWYECKNX M OPraHMYECKUX BEIIECTB
U WX MPEBpALIECHUHN; BBISBIATh B3aUMOCBSI3b
XUMUYECKUX 3HAaHUM C T[OHATUSAMU U
MPEACTaBICHUSIMUA JAPYTUX MPEIMETOB s
0ojee  OCO3HAaHHOIO  MOHMMAaHUS U
OOBSICHEHUSI  CYIIHOCTH  MaTepUaIbHOTO
€MHCTBA MHpA; UCIOJIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HaAHUS Ui OOBSICHEHUS U
IPOTHO3UPOBAHUSL  SIBJICHUW,  UMEIOIINX
€CTECTBEHHOHAYYHYIO MIPUPOY;

-yMETh UCIIOJIb30BaTh ~ HAaMMEHOBAHMUS
XUMUYECKUX COCIMHEHHN MEXIyHapOHOTO
COI3a TEOPETHMYECKOM M  MPUKIATHON
XUMUU U TPUBHAIbHBIC HA3BAaHUS BEILECTB,
OTHOCAIUXCA K M3YYEHHBIM Kjaccam
OpTraHUYECKUX u HEOPTraHUYECKUX
COCIMHEHHH; MCIOJIb30BaTh XUMHYECKYIO
CUMBOIIMKY JJisi  cocTaBlieHUs (dopMyl
HEOPTaHWYECKUX BEIIECTB, MOJEKYJISPHBIX

u CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIlEHHBIX H  CKENETHBIX)  (OopMyI
OpraHUYECKUX BEILECTB; COCTAaBIISITh

YpaBHEHUSI  XUMHUYECKMX  pEakUMil U
pacKpbIBaTh UX CYIIHOCTb: OKHUCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKLUN IIOCPEACTBOM
COCTaBJICHHUS SJIEKTPOHHOTO OajaHca 3THX
peakiuii; peakiuii HOHHOr0 OOMEHa MyTeM
COCTABJICHUSI MX IOJIHBIX M COKpPAIlleHHBIX
VWOHHBIX YPaBHEHUMW; pEakUui TUOApOIN3a,
peakuuii  KomIiekcooOpa3oBaHus  (Ha
IIpUMepe TUAPOKCOKOMIUIEKCOB IIMHKA U
ATIOMHUHUS); TOATBEPXKIATh XapaKTepHBIE
XAMUYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOIIIMMHU  DKCIIEPUMEHTAMHU U
3aIUCsAMU YpaBHEHUH XAMHUYECKHUX
peaKLnii;

- yYMETh KJIaCCU(UIIUPOBAThH
HEOPraHWYECKUE U OPraHUYECKHUE BEIIECTBA
U XMMHUYECKHE PEAKIMH, CaMOCTOSTEIBHO
BBIOMpaTh OCHOBaHUS M KPUTEPUU IS
KJIaCCU(PUKALIUA HM3YYaeMBbIX XHMHUYECKUX
O0BEKTOB;  XapakTepu3oBaTb COCTaB MU
BayKHEHIITIIE CBOMCTBA BEILIECTB,
MPUHAJICKAIINX K ONPEAEIEHHBIM KilaccaM
W TpymnmaM  COeOuHeHuil  (IpocThie
BEILECTBA, OKCHUJIbI, TUIPOKCUABI, COIIU;
yII€BOJIOPOAbI, MPOCTbie 3(UPBI, CHUPTHI,
(eHobI, ambAerHibl, KETOHbI, KapOOHOBBIE
KHCIIOTBI,  CJOXHBIE  D3(QUPbI,  KHUPHI,
YIJIEBOJIbI, AMHHBI, aMUHOKHUCIIOTHI, OCIIKH);
IIPUMEHATHh 3HAHUS O COCTAaBE M CBOMCTBAX
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BEILIECTB JUTSt AKCIIEPUMEHTAILHON
MIPOBEPKHU TUIOTE3 OTHOCHUTEIILHO
3aKOHOMEPHOCTEN MPOTEKAHUS XUMUUYECKHUX
peakuui u MIPOTHO3UPOBAHUS

BO3MOKHOCTEH UX OCYILECTBIICHHUS;

- YMETb NOATBEPKIAaTh HAa KOHKPETHBIX
puMepax Xapakrtep 3aBUCHUMOCTHU
PEaKIMOHHON CHOCOOHOCTH OPTraHUYECKUX
COCIMHEHUMM OT KpPAaTHOCTH W Tl
koBajieHTHOH cBsi3u ("T " m ""), B3aMMHOTO

BJIMSAHUS aTOMOB M TpPyOI aTroMOB B
MOJIEKYyJIaX; a Takke OT O0coOeHHOCTeH
peanu3auuu Pa3IUYHBIX MCXaHH3MOB
MPOTEKAHUS PEAKIU;

- YMEThb XapaKTepu3oBaTh AJIEKTPOHHOE
CTpOGHHE aToMOB (B  OCHOBHOM |
BO30YXJCHHOM  COCTOSIHUM) W  HOHOB
XUMUYECKUX dJEeMEHTOB 1 - 4 mepuoaoB
Ilepuonuueckou CUCTEMBI ..
MemneneeBa u Hux BaJICHTHBIC

n.n

BO3MOKHOCTH, UCNOJb3ys moHsATus "s", "p",

"d-anexTpoHHbIC" opOuTasnu,
SHEPreTHYECKUe YPOBHU; OOBSICHATH
3aKOHOMEPHOCTH  M3MEHEHHS  CBOWCTB

XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU
COCIMHEHM 110 ITIEPUOJIaM U IpyIIaM;

OK 02.
Hcnonp3oBath
COBpPEMEHHBIC
cpezicTBa
TIOWCKa,
aHanm3a U
UHTEpIpETan
uHpOpMaLlUU U
UH(POPMALIMOHH
BI€ TEXHOJOTHU
s
BBITTOJTHEHHSI
3a1a4
npodeccruoHab
HOH
JeSITeTbHOCTH

B o0sacTm meHHOCTH HAay4HOIO
MO3HAHMSA:

- c¢(hopMUPOBAHHOCTH
MHPOBO33pEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS  HAYKH U
00IIIECTBEHHON MPaKTUKH,
OCHOBAHHOT'0 Ha AWAJOre KyJIbTYp,
CIOCOOCTBYIOIETO OCO3HAHUIO
CBOEr0 MECTa B IOJHUKYJILTYPHOM
MHpE;

- COBEpIICHCTBOBAHHE SA3bIKOBOU U
YUTATENbCKOM  KYJIBTYpbl  Kak
CpPEACTBA B3aUMOJICUCTBUS MEKIY
JIFOJIBMU U TTIO3HAHUS MUDA;

- OCO3HaHWE€ UEHHOCTH HAay4YHOU
NeSATEIbHOCTH, TOTOBHOCTh
OCYIIECTBJISITh ~ TMPOCKTHYIO |
HCCIIE0BATENIbCKYIO JI€ATETbHOCTh
UHAUBUAYAJIBHO U B I'PYIIIIC,

OBianenue YHUBEPCAJIbHBIMH
y‘leﬁﬂblMI/l Nnmo3HaBaTeJIbHBIMH
JNeHCTBHSAMMU:

B) padora ¢ uHgopmaumei:
- BJIQJIETh HaBBIKAMHU MOJIYYECHHS
uHQopMallUd M3 UCTOYHUKOB

- yMeThb IUIAHUPOBAaTh U  BBINOJIHATH
XUMHYECKUH DSKCIEpUMEHT (TpeBpalleHus
OpPraHMYECKUX BEILECTB IpPU HArpeBaHUH,
IOJlyYEHUE OTWIEHA W H3YyYEHUE €ro
CBOMCTB, KayeCTBEHHbIE pEakUuu Ha
aJIBJIETUBI, KpaxMmall, YKCYCHYIO KHCIIOTY;
NeHatypauus OelKOB NIpU HarpeBaHUH,
[[BETHbIE pPEaKLUUu OENKOB; IPOBOAUTH
peakuMd HMOHHOIO OOMEHa, ONpeAemsaTh
Cpelly BOJHBIX pacTBOPOB, KauyeCTBEHHBIE
peakuuu Ha cyabdar-, KapOoHaT- U XJIOPUA-

AQHUOHBI, Ha KAaTHOH AaMMOHHS; pellaTh
JKCIIEPUMEHTAIIBHBIE 337aud 10 TeMaM
"Metamibr" u "HemeTtanbt") B
COOTBETCTBUM C IpPaBWIAMH  TEXHUKHU
0€30MMacHOCTH npu oOpaieHuu c
BELIECTBAMHU u 1a00paTOPHBIM
000pyI0BaHUEM; TPEACTABIATH PE3YIbTATHI
XMMHUYECKOTO JKClepuMeHTa B  (opme
3allUCM  YPaBHEHMH  COOTBETCTBYIOIIMX

peakimii ¥ (HOpMyIHpOBaTh BBIBOABI HA
OCHOBE ITHX PE3YJIbTaTOB;

- YMETb AaHAIU3UPOBATH XMMHUYECKYIO
nH(pOpMaLIMIO, TOJyYaeMyl0 M3 Ppa3HbIX
HCTOYHHUKOB (cpencts MaccoBOU

uHdopmanuu, cetb UHTEpHET U Apyrue);




pa3HBIX THUIOB, CaMOCTOSITEIHHO
OCYILIECTBIATh  IIOWUCK,  aHaJM3,
CUCTEMATH3aLNI0 u
UHTEPIpETAIIIO uHpopMaIn
pa3snUYHBIX  BUIOB U (opMm
MIpe/ICTaBJICHHUS;

- co3JaBaTh TEKCTbl B PA3JIMYHBIX
dbopMatax Cc ydeToM Ha3HAYCHUS

uHpopMau u I (S:10)71
ay/IMTOPHH, BBIOHpas
ONTUMAJIbHYIO bopmy
IPEACTAaBICHNS M BU3YaIH3aLlUH;

- OICHMBAaTh  JIOCTOBEPHOCTH,
JETUTUMHOCTh MH(pOpMaLuy, ee
COOTBETCTBHE MIPaBOBBIM "
MOPaJIbHO-3THYECKUM HOPMaM;

- WCIIOJIB30BATh cpeacTaa
MH(POPMAIMOHHBIX u
KOMMYHUKAIIHOHHBIX ~TEXHOJIOTHIA
B pereHnH KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX u
OpTaHU3aIMOHHBIX 3amaq c
COOJIIOIEHUEM TpeOOBaHMI
SPrOHOMHMKH, TEXHUKA
0e30rMmacHOCTH, THTHEHBI,

pecypcocOepekeHusi, MPaBOBbIX U
ATHYECKUX HOPM, HOPM
nH()OPMAIMOHHON 0E301MaCHOCTH;

- BJIQJICTh HABBIKAMHU
pacro3HaBaHMs U 3aIIUATHI
uHpopmanuu, UHHOPMaIIMOHHON
0€30IMacHOCTH JIMYHOCTH,

- BJIaZICTb OCHOBHBIMU MCTOJaMH HAYYHOI'O
IIO3HAaHUA BCIICCTB U XMMHUYCCKUX SIBIICHHI

(HabmoieHre, W3MEPEHHUE, SKCIIEPUMEHT,
MOJICJTUPOBAHUE);
- yMeThb  MPOBOJAUTH  pacueTsl IO

XUMHYECKHM (GOpPMYJIaM H  ypPaBHEHUSIM
XUMHYECKHX PEaKIHid C HCIOIb30BAaHHEM
(U3NYECKUX BEJIWYHH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI:
Macchl, oObemMa (HOpPMAaJIbHBIC YCJIOBHS)
ra3oB, KOJIMYECTBA BEIIECTBA; HCIIOIH30BATh

CUCTEMHBIC  XMMHWYECKHE  3HaHUA A
NPUHATHAS  pEUIeHMM B KOHKPETHBIX
JKU3HCHHBIX  CUTYyallUsX, CBS3aHHBIX C

BEIIECTBAMH U UX MPUMEHEHHEM;
- YMETh CaMOCTOSITEJIbHO IUIAHUPOBATh U
IPOBOJAWTh  XUMHYECKHH  AKCIICPHUMCHT
(momyuenue u M3y4YCHUE CBOMCTB
HEOPraHMYECKUX U OPraHUYECKHUX BEILNECTB,
Ka4eCTBEHHBIE  PEaKUUH  YIIIEBOJOPOJIOB
Pa3InIHBIX KJIaCCOB u
KHCJIOPOJICOIEPIKAIIUX OpPraHHYECKUX
BEIIECTB, PEUICHHE SKCIePHUMEHTAIbHBIX
3aad MO PaclO3HABAHUIO HEOPTaHWYECKHUX
Y OPraHWYECKHX BEIIECTB) C COOIOICHUEM

npaBusl  Oe3omacHoro  oOpaieHust ¢
BEILIECTBAMHU u 71a00paTOPHBIM
obopynoBanueM, (GOpPMyIHpPOBaTH  LEJIU
VICCIIEZIOBAHMS, IPEAOCTABIATH B Pa3IMIHON
bopme PE3yNbTaThI IKCTIEPUMEHTA,
aHaJIM3UPOBATh U OLIEHUBATh ux
JOCTOBEPHOCTb;

- YMETh OCYIIECTBIIATH LEJIEHAIPABICHHBIN
MIOMCK  XMMHUYECKOM  MHOpManuu B
pa3IMuYHBIX  HUCTOYHHMKAX (Hay4yHas W
yueOHO-Hay4YyHas JUTepaTrypa, CpeJCcTBa
MaccoBoi HH(popMaIum, ceTh MHTepHET u
JpyTHeE), KPUTUYECKHU aHaAJIM3UPOBATH
XUMHYECKYIO uH(pOpMaIIHIO,
nepepabaTbiBaTh €€ M HUCIOJIb30BaTh B
COOTBETCTBUM C TIIOCTABJICHHON yueOHOU
3ajaveit;

- BIIQJAETh CHUCTEMOHN 3HAHHUM O MeTojax
HAay4HOI'O0 TIO3HAHUS SIBICHUN IPUPOJIBI,
HCMOJIb3YEMBIX B E€CTECTBEHHBIX HayKax M
YMGHI/ISIMI/I HpI/IMeHSITI) OTU 3HAHUA l'IpI/I
AKCIIEPUMEHTAIILHOM HCCIICIOBAHUH
BCIIECCTB U JIs1 06135[CH6HI/I$I XUMHUYCCKHUX
SIBJIEHUM, HMEIOIHUX MECTO B NPUPOJE
HpaKTquCKOﬁ JOCATCIIBHOCTH YCJIOBCKA U B
MOBCEIHEBHOM KH3HU;
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OK 04.

D¢ dexkTuBHO
B3aUMO/ICHCTBO
BaTh U paboOTaTh
B KOJUICKTUBE U

- TOTOBHOCTb K CaMOpa3BUTHUIO,

CaMOCTOATCIIbHOCTH u
CaMOOINpPCACICHUTIO,
-OBJIaICHUC HaBbIKaMH y‘IC6HO'

HCCIIEA0BATENIbCKOM, MPOEKTHOM U

- yMeTh IUIAHUPOBATh U  BBIOJHATH
XUMHYECKUH HSKCHEpUMEHT (TpeBpalleHus
OpraHMYECKUX BELIECTB MPH HArpeBaHUU,
MOJlyYeHUE OTWJIEHA U H3yYeHUEe ero
CBOMCTB, KAueCTBEHHbIC pPEAKUUU  Ha

KOMaHie COLIMAJIbHOU JESITeNbHOCTH; aNbJIETH/IbI, Kpaxmall, YKCYCHYIO KHCIIOTY;
OBiaieHne  YHHBEPCAJIBLHBIMH | JeHATypalysi OEJIKOB TMpU HarpeBaHHH,
KOMMYHUKATUBHBIMU [[BETHbIE peakuuu OeNKOB; MPOBOAUTH
AeficTBUSIMU: peakuu HMOHHOTrO OOMEHa, OIpEeaeiTh
0) coBMecTHasi 1eiTeJIbHOCTD: cpely BOAHBIX PacTBOPOB, KaueCTBEHHbBIC
- OHMMaTh M UCIOJb30BAThH | PEAKIMH Ha Cylb(daT-, KapOOHAT- U XJIOPUI-
MpeuMyIlecTBa  KOMaHIHOW W | aHHMOHBI, Ha KAaTHOH AaMMOHUS; pellaTh
WH/IMBUYAILHOU paboTHI, SKCIIEPUMEHTAJIbHBIE 33Jaud 10 TEMaM
- MpUHUMATHh LEJIU COBMECTHOM | "Metamibl" u "Hemeramsr") B
JESITEIbHOCTH, OPraHU30BbIBaTh U | COOTBETCTBUM C  IpPaBWIAMH  TEXHUKHU
KOOPJIUHUPOBATh JIEHCTBUS MO €€ | Oe30MacCHOCTH npu oOpaileHun c
JNOCTUKEHHUIO: COCTaBJISATh IUIAH | BEIIECTBAMU u 1a00paTOPHBIM
NEeHCTBUM, pacnpenensite poiu ¢ | 000pyIOBaHUEM; MPEACTABIATh PE3YIbTAThI
y4€TOM  MHEHUH  YyYaCTHUKOB | XMMHUYECKOTO OJKCIepuMeHTa B  ¢opme
00CyXIaTh pe3ysbTaThl | 3allMCU  yYpaBHEHUM  COOTBETCTBYIOLIUX
COBMECTHOH paboThI; peakiuii 1 (HOpMyIUpPOBATH BBIBOABI Ha
- KOOPJIMHUPOBAaTh M BBINOJIHATH | OCHOBE 3TUX PE3YJIbTATOB;
paboTy B YCIOBHSIX peEajbHOrO, | -yMeTh CaMOCTOSITENIbHO IUIAHUPOBATh U
BUPTYaJIbHOTO U | IPOBOJUTh  XUMHYECKHHA  IKCIIEPUMEHT
KOMOMHHPOBAHHOTO (momyyenwue u U3y4eHUe CBOIICTB
B3alMO/JICICTBUS; HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB,
- OCYIIECTBIISITh  IO3UTHBHOE | KAUECTBEHHbIE PpEaKIMH  YIJIEBOJAOPOJIOB
CTpaTEerMyecKoe  IOBEJEHUE B | Pa3IMYHbIX KJIaCCOB u
Pa3IMYHBIX CUTYaIUSX, MPOSBIATH | KUCIOPOJICOAEPIKALINX OpPraHUYECKUX
TBOPUYECTBO U BOOOpa)K€HUE, OBITH | BEIIECTB, pELIEHUE OSKCIEPUMEHTAIbHbIX
WHUIUATUBHBIM 3aa4 MO Paclo3HaBaHUIO HEOPTaHWYECKHUX
OBiajgeHne  yYHHMBepPCAJbHBIMM | U OPraHMYECKHUX BEILIECTB) C COOJIIOJIEHUEM
PeryasiTHBHBIMH 1€ CTBUSIMU: npaBui1  Oe3omacHOro  oOpalieHust ¢
r) NpuHsiTHE Cce0si W JAPYruX | BelleCTBAMH u 1a00paTOPHBIM
JIofeit: obopynoBanue™m, (opMynupoBaTh  LEIH
- IPUHUMATh MOTUBBI U aPTYMEHTHI | UCCIIEA0BaHNUs, IPEAOCTABIATh B PA3IUYHON
Apyrux JroAed mnpu  aHanuze | popme pe3yabTaThl HKCIIEPUMEHTA,
PE3yJIbTaTOB JI€ATEIbHOCTH; aHAJIN3UPOBATh U OILICHUBATh 1754
- IPU3HABaTh CBOE IIPaBO U IPABO | JTOCTOBEPHOCTH;

JIPYTHUX JIIO/IeH Ha OMIHMOKH,;

- pa3BUBaTh CIIOCOOHOCTH
MTOHUMAaTh MUP C MMO3ULIUU JIPYrOro
4EJIOBEKA;

OK 07. | B 001acTH 3KO0JI0rM4€CKOr0 - chopmupoBaTh  TPEACTABICHHS: O

CopeiicTBOBaTh | BOCHUTAHUSA: XUMHYECKON COCTaBJIAIOLIEHN

COXPaHEHHUIO - c(OpMUPOBAHHOCTh | €CTECTBEHHOHAYYHON KAapTHUHBI MHUpa, POJIU

OKpYyXKaromen 9KOJIOTMUYECKOM KyJIbTYpHl, | XAMUHM B TO3HAHUU SIBJICHUN NPUPOJBI, B

Cpelibl, MOHWMaHWE BJIHMSHHUS COMUAIBHO- | JOPMHPOBAHUU MBIIUICHUS W KYIBTYPHI

pecypcocOepex | IKOHOMMYECKHX  TPOLIECCOB  Ha | JUYHOCTH, ee (byHKIMOHATBHON

€HHUIO, COCTOSTHUE MPUPOJAHOMN U | TPAMOTHOCTH, HEOOXOJUMOW Ui pellieHus

IPUMEHSTh COLIMAJIBHOW  Cpelbl, OCO3HAHUE | MPAKTHUYECKUX 3aJad M  DKOJOTMYECKU

3HAHUS 00 | rno6anbHOro Xxapakrepa | 000CHOBAaHHOTO  OTHOUIEHHMSI K CBOEMY
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W3MEHECHUU
KJIuMara,
TIPUHITAITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
a3 pexTrBHO
JIeHCTBOBATH
Ype3BbIYANHBIX
CUTYaIUSIX

B

HKOJIOTUYECKUX MPOOIIeM;

- TUTAHUPOBAHHUE M OCYIIICCTBICHUE
JICHCTBUI B OKPYKAIOLLEH Cpesie Ha
OCHOBE 3HaHMS 1eJIed YCTOMYHUBOTO
Pa3BUTHS YEJIIOBEUECTBA;

AKTUBHOE HEMpHUATHE JEHUCTBUH,
IIPUHOCAIIMX Bpel OKpYKaroUlen
cpene;

- yMeHUe MPOTrHO3UPOBATH
HEOJIaronpusATHBIE JKOJIOTHYCCKUE
MOCJIEJICTBUS  MPEANPUHUMACMBIX
JEUCTBUM, IPEIOTBPALIATh HX;

- pacupenue OIIBITA
IEeITEIBHOCTU 9KOJIOTHYECKOH
HaIpaBJIECHHOCTH;

- OBJIaJICHUE HaBBIKAMHU Y4E€OHO-
HCCIIEA0BATENBCKOM, MPOEKTHOM M
COILIMAJIBHOM ACITEIBHOCTH;

3I0pOBBIO U IPUPOAHOIL Cpee;

- YMETb COOJIIOAATH MPAaBUJIA SKOJIOIMUYECKH
1esnecooOpa3Horo IMoBeneHUs B OBITY U
TPYZAOBOH  JEATEIbHOCTH B Lesx
COXpaHECHHUS CBOETO 3]I0POBbS u
OKpYy>Karoleu MPUPOAHOMN Cpebl;
YYUTHIBATh ONACHOCTh BO3ICHUCTBUS Ha
KUBBIC OpraHU3MBI OIpeIeIIEHHBIX
BEIIECTB, TIOHUMAas CMBICI [OKa3aTess
IpeAeabHON T0MYCTUMOM KOHIIEHTpaLny;

- YMETh MPOTHO3MPOBAThH, AHATU3UPOBATH U
OLIEHUBAThb C MO3MLUH  3IKOJIOTMYECKOM
0€30MaCHOCTH  TIOCJIEACTBUA OBITOBOH W
IPOM3BOJICTBEHHOMN JesTeNbHOCTH
YeloBeKa, CBS3aHHOM C  mepepaboTKoi
BEIECTB;  MCIIOJIb30BaTh  IOJyYEHHBIE
3HAHUS U TPUHATHS TPAMOTHBIX PELICHUIN
npoOjJeM B CHUTyalusiX, CBS3aHHBIX C
XHMHEH;

- YMETh OCO3HABAaTh OMACHOCTH BO3ACHCTBUS
Ha OKUBBIE OPraHU3Mbl  OIPENEIEHHBIX
BEIIECTB, TOHUMAs CMBICI IOKa3aTess
HpeaeabHON JOyCTUMON KOHIIEHTPALUH, U
HOSICHSTD Ha puMepax CIOCOObI
YMEHBIIEHUsT W  NPEelOTBpAIEHUS  HX
BPEIHOTO  BO3JCHCTBHS HAa  OpraHU3M
YeJIOBEKA.

1.2.3. IlepeyeHb JUYHOCTHBIX Pe3yJIbTATOB

JIM4HOCTHBIE PE3yNbTaThI Ko IHYHOCTHBIX
peanu3aiuy NporpaMmMbl BOCIIUTAHUS PE3YIIBTATOB PeaH3aIHH
(Oeckpunmopui) IIPOrpaMMbl BOCIIUTaHUS

Oco3Harouuii cedsi rpakJaHMHOM U 3aIIUTHUKOM BEJIMKON CTpaHBbI JIP 1
3a0oTsmuiics 0 3alluTe OKpYXKaroulel cpeabl, COOCTBEHHON U UYKOH P 10
0€30I1aCHOCTH, B TOM 4ucJIe IIM(PPOBOI
IIpuHMMAarOIMI OCHOBBI SKOJIOTHUYECKON KYJIbTYpPbI, COOTBETCTBYIOLIECH JIP 16
COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBIIUIEHUS, TPUMEHSIOINN
OMBIT JKOJIOTUYECKU OPUEHTHUPOBAHHOW peQIeKCUBHO-OLIEHOYHOW U
IPAKTUYECKOM  AEATEIBHOCTH B JKM3HEHHBIX  CHUTyalUsiX U
MpoeCCHOHAIBHON e TENHHOCTH
JleMoHCTpHpYOITNI HABBIKKA CAMOOOYUCHUS JIP 26
CriocoOHBII TeHEPUPOBATH HOBBIE HJICH JIJISl PEIICHUS 33/1a4, BBIJIBUTATh
aIbTepPHATUBHBIC BAPUAHTHI MMO3UIIMOHUPYIOLIHNH ceOs, KaK JIP 30
PE3YIbTATUBHBIN M IPUBJIECKATEIBHBIN YYaCTHUK TPYIOBBIX OTHOIIECHUN
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2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI «XUMMU D>

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Br yuenoii padoTsI 1 cemectp, 2 cemectp, OO0muit 00neM,
9acoB 4acoB 4acoB

O0bem oOpa3oBaTe/IbHOM 72 79 144

NPOrpaMMbl T CHHILTHHBI

B T.4.

OcHoBHOe coJep:kaHue 72 72 144

BT. 4..

TEOPETHUUECKOE 00yUueHue 34 14 48

MPaKTUYECKHE 3aHATHS 30 24 54

71a00paTOPHBIE 3aHATHS 8 20 28

IIpomeskyTounas 14

arrectauus(3K3aMeH)
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2.2. TemaTu4ecKHil IJIAH U COJePKAHME TUCITUIINHBI

HaumenoBanue Conep:xkanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem | DopMupyembie
pa3/1eJioB U TeEM J1a00paTOpPHBIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHON MOTYJIb 4acoB | KOMIETEHIHH
1 2 3 4
OCHOBHOE coJIepKaHue 144
| cemecTp

Pa3nen 1. OcHOBBI CTPOEHHS BellleCTBA 10
Tema 1.1. OcHoBHOE coJep/kaHue 8 OK 01
Ctpoenue Teopernueckoe o0yueHue(JIeKIMH) 4
aroMoB CoBpemMeHHast MOJIeNIb CTPOCHUS aToMa. DIIeKTpoHHAs KoHpurypanus aroma. Kiaccudukanus XuMH4ecKux
XUMUHCCKUX 5JIEMEHTOB (s-, P-, d-d51eMenThI). BasieHTHbIE 371€KTPOHBI. BaeHTHOCTE. DJIeKTPOHHAs PUPOIAa XUMHIECKOM
SJICMCHTOB U CBA3U. DIIEKTPOOTPHUIIATENLHOCTh. KOBalleHTHAsl CBS3b, €€ PA3HOBUAHOCTH W MEXaHM3MbI OOpa30BaHUs 4
fipupoaa (0OOMEHHBI ¥ JIOHOPHO-AKIENTOPHBIH). HMoHHas CBsi3b. MeTaulnyeckasi CBsA3b. BomopojaHas CBS3b.
XAMAICCKON MeXMOIEKyISpHbIE B3aMMOIEHCTBUSL.
CBA3H M30TOI1bI, OCHOBHOE M BO30YKIEHHOE COCTOSIHME aTOMa, THOPUIM3aIlis aTOMHBIX OpOUTAJIEH.

IIpakTHYeckne 3aHATHS 4

Pemenne mnpakTuyecKuxX 3alaHUi Ha COCTaBIEHUE OJIIEKTPOHHO-Tpaduueckux Qopmyn snemeHToB 1-4

TIEPUOJIOB.

Permenne 3a1anuii Ha MCMONB30BAaHHE XUMHUECKONH CUMBOJIMKHM W HAa3BaHUU COEMHEHUI MO HOMEHKIIAType 4

MEXIYHAPOJHOTO COI03a TCOPSTHUECKOM W NMPUKIIAJTHON XUMHUHU U TPUBUAIBHBIX Ha3BaHWUHU ISl COCTABIICHUS

XUMHYECKHX (OPMYN JTBYXaTOMHBIX COEIUHEHHH (OKCHUIOB, CyIb(OUIOB, TUAPUIOB U T.M.) U APYTUX

HEOPTaHMYECKUX COSAMHCHUN OTJICIhHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coaep:xaHue 2 OK 01
ITepuonmaeckut | [IpakTuueckue 3ansTHS 2 OK 02
3aKOH M Tab1uua ITepuoanueckas cucrema xumudeckux amnemeHToB .M. MenaeneeBa. @uszndeckuii cMmbici [lepuoanueckoro
A.1. Menneneesa 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMU

MPOCTBIX M CJIOKHBIX BEMIECTB B COOTBETCTBHH C IOJIOKEHHEM XUMHUYECKOTro 3jeMeHTa B [lepromudeckoit

cucreme. MupoBo33peHUYecKoe U HayuyHoe 3HaueHue llepuoanueckoro 3akona (.M. MenneneeBa. IIporuossl

.. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHUX DJIEMEHTOB. 2

Pemienne mnpakTHUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKHX 3aJaHMM Ha XapaKTEepU3aLMI0 XHMHYECKUX
2JeMEHTOB «MeTamudyeckue / HEMETALIUYECKUE CBOWMCTBA, DJIEKTPOOTPUIIATEILHOCTH M CPOJICTBO K
ANIEKTPOHY XMMHUUYECKHX DJIEMEHTOB B COOTBETCTBHE C HX DSJIEKTPOHHBIM CTPOCHHUEM U TMOJOKEHHUEM B
MIePUONYECKON cucTeMe Xxummuieckux sneMmenToB .M. MenneneeBay.
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Pa3znen 2. XumMmuyeckue peakumu

14

Tema 2.1.Tunsr
XUMHYECKUX
peakuuii

OcHoBHOE co/iep:KaHue

Teopernyeckoe o0yueHue(JIeKINH)

Knaccudukanus 1 TUNBI XMMHYECKHX PEAKIMA ¢ yJ4acTHEM HEOPTaHWYEeCKUX BemecTB. KoinyecTBeHHBIS
oTHomIeHUs B XUMHUH. OCHOBHBIC KOJMYECTBEHHBIE 3aKOHBI B XUMHUH M PACUYETHI 110 YPABHECHUSAM XUMHUYECKHUX
peakuuii. Monp Kak €IMHHUIIA KOJIMYECTBA BeliecTBa. MolsspHas macca. 3aKOHBI COXPAaHEHHMS MacChl U
sHepruM. 3akoH ABorajapo. MossipHbIil 00beM ra3oB. OTHOCHUTEIbHAS IJIOTHOCTD T'a30B.

Peakiiuu xomruiekcooOpa3zoBaHus C y4aCTUEM HEOPTaHMYECKUX BEHIECTB (Ha MpUMeEpe TMAPOKCOKOMILIEKCOB
IIMHKA ¥ AJTIOMUHUSA).

IlpakTH4yeckue 3aHATUSA

CocraprieHue ypaBHEHHI peaklMil COCAMHEHHS, Pa3jOKECHMs, 3aMeIlleHUsl, OOMEeHa. YpaBHEHUS peaKIui
TOpEHUs, HOHHOTO 0OMEHA, OKUCIICHUA-BOCCTAHOBIICHHUSI.

Pacuer KoIMYeCTBEHHBIX XApPaKTCPUCTUK  HUCXOIAHBIX BCIICCTB u IMPOAYKTOB  PCaKIHH. Pacuer
KOJIMUECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIIMH COSAMHEHHMSI, €CIH OJHO U3 BEIIECTB JaHO B M30BITKE
W/WIIN COAEPXKUT TMpuMecH. Pacuer maccoBoi Wi 0OBEMHOM JI0IM BBIXOJA MPOJAYKTA PEaKIUN COCTUHECHUS
OT TEOPETHYECKH BO3MOXKHOro. PacueT 00beMHBIX OTHOIICHUH Ta3oB. Pacuer macchl (00beM, KOJIUYECTBO
BElIECTBa) MPOAYKTa PEaKIMM, €CIU OAHO M3 BELIECTB JAaHO B BHUJE PacTBOpA C OMPEIECIEHHON MaccoBOM
JI0JIE PACTBOPEHHOTO BEIIECTBA.

VpaBHEeHUsI OKHUCJIEHUS-BOCCTaHOBIEHHS. (CreneHb oOKuciaeHus. OKUCIAUTENb M BOCCTAHOBUTEINb.
OKHUCIUTENbHO-BOCCTAHOBUTENIPHBIE ~ PEAKIMM B MPUPOJE, MPOU3BOJACTBEHHBIX  TpoOIeccax u
JKU3HEACITENIBHOCTH OpraHu3MoB. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIN MOTEHIHAN cpenbl. CoCTaBlIeHUE U
YpaBHUBAHHE OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOAOM JJIEKTpOHHOro OamaHca. TUMHUYHBIE
HEOPraHUYECKNE OKUCIIUTEIN U BOCCTAHOBUTENIH. DIEKTPOIN3 PACTBOPOB U PACIIABOB COJIEH.

OK 01

Tema 2.2.
DNEKTPOIUTHYECKA
s JUCCOLMALUA U
MOHHEIN 00MeH

OcHoBHOE CoACpKaAHUEC

Teoperuueckoe o0yueHue(JIeKIMH)

TeopI/I}I BHGKTpOJlI/ITI/I‘-IeCKOﬁ Jucconuanu. Peakiuu HOHHOIrO oomena. CocTaBlieHHE pCaKLII/Iﬁ HOHHOTI'O
obMeHa IMyTEM COCTABJICHUA WX IMOJHBIX U COKpallICHHBIX HOHHBIX ypaBHeHl/If/'I.

FI/IIlpOJ'II/IS coiel. 3HaueHue TuApoOJin3a B OMOJIOTHMYECKUX OOMEHHBIX nmpomneccax. HpI/IMCHCHI/IC ruapoJjii3a B
MMPOMBIINIJICHHOCTH.

JlabopaTopHble 3aHATHS

JlaboparopHas paboTa «Peakiuu TupoIn3a.
WccnenoBanue cpenbl pacTBOPOB COJiel, 00pa30BaHHBIX CHJIBHBIMU U CJIA0BIMH TTPOTOIUTAMH, U UX PEAKITHI
C pacTBOpaMHu IIesour 1 kapOoHara HaTpusi. COCTaBJICHHUE PEAKITNI THAPOIIN3a COJICH.

OK 01

15




KonTpoasnas

IIpakTnyeckue 3aHATHS

pabora 1 CTpoeHue BEIECTBA U XUMUYECKUE PEAKIIUH. 2
Pa3nean 3. CTpoeHue U CBOIiCTBA HEOPTAaHUYECKHX BellleCTB 22
Tema 3.1.| OcHOBHOE coepxkaHue 6 OK 01
Knaccudukarms, Teopernueckoe o0yueHue(JIeKINH) 2 OK 02
HoMeHiIaTypa - 1 [Ipenmer Heopranumveckoil xumuH. B3aumocBa3p  HeopraHmdeckux BemiectB. Kiaccudukanus
cTpoctue HeopraHuyeckux BemiecTB. [IpocTeie U ciioxHbie BenecTBa. OCHOBHBIEC KIACChI CIIOAKHBIX BEIIECTB (OKCHU/IBI,
HCEOPTAHIHCCKHX TUAPOKCUBI, KHUCIOTHI, coiu). HomeHknaTypa W Ha3BaHME HEOPraHUYECKUX BEIIECTB HCXOAS U3 MX
petects XUMUYECKOW (OpPMYJIbI HJIM COCTaBIICHHE XMMHYECKOM (HOPMYJIBI HCXOJl M3 Ha3BaHMs BELIECTBA IO
MEXIYHApOJAHOHN WM TPUBHAILHOM HOMEHKIIATYDE.
MexxMonekynsapHble  B3aumonaeucTBusi.  Kpucrtamioruapatel.  ArperatHpleé  COCTOSIHHMSI — BEIIECTBA. 2
Kpucrannuueckue u amopdHbie BeliecTBa. THIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAasl, MOJEKYISIpHas,
WOHHAs, METATMYECKas). 3aBUCHUMOCTh (PU3UYECKUX CBOWCTB BEHIECTBA OT THUIA KPUCTAJUTHYECKOU
pemetku. [IpyunHbl MHOrOOOpa3us BEIIECTB.
CoBpeMeHHbIE TPEACTABJICHUS O CTPOCHMM TBEPIBIX, XKUAKUX M Ta3000pa3Hbix BemiecTB. Kuakue
KPUCTAJLIIBL.
IIpakTHYeckne 3aHATHS 4
Pemenne 3amau Ha pacyeT MaccOBOM JOJU (MacChl) XMMHYECKOTO 3JIEMEHTa (COCIMHEHMs) B MOJIEKYJIC
(cmecn).
Pemienne mnpakTHYECKHMX 3aJaHUN MO KJIacCHU(PUKAlUM, HOMEHKJIATYpE H XHUMHYECKUM (popmynam
HEOPraHMYECKUX BEIIECTB Pa3MYHBIX KJIACCOB (HA3bIBATh M COCTABIATH (OPMYIbl XUMUYECKUX BEIIECTB, 4
OTpEeNIETATh PUHAIJICKHOCTh K KJIAcCy).
Hctounuku xummudeckod wuHbopmanuu (HayyHas U ydeOHO-HaydHas JUTepaTypa, CpeICTBa MacCOBOM
uHpopmanuu, cetb HMurepHer u apyrue). [louck wuHpoOpManuMu MO0 HaA3BaHUAM, HJAECHTU(UKATOPAM,
CTPYKTYpHBIM hopmyram.
Tema 3.2. Ouznko-| OcHOBHOE coaepxaHue 10 OK 01
XUMHIICCKIC Teopernueckoe 00yueHne(JIEKIHN) 6 OK 02
CBOMCTBA -
HEOPraHMHeCKIX Mertamnel. OOmpe ¢u3MyecKkue W XUMUYECKHe CBOWCTBa MeTauioB. CrocoObl MONydeHUs. 3HA4YeHUe
— METaJUIOB ¥ HEMETAJIOB B MIPUPOJIC U JKU3HEACATEIHLHOCTH YeJIOBeKa M opraHn3mMoB. Kopposus MeTasios: 2
BUJIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJLIOB OT KOPPO3UH.
Hemeramnpl. OOmue ¢puznyeckre 1 XMMUYECKHE CBONCTBA HEMETAIIOB. TUIMMYHBIE CBOMCTBA MeTaioB [Y—
YII rpynn. Knaccudukanuss ¥ HOMEHKJIATypa COEIWHEHUN HeMeTaioB. KpyroBopoTsl OHOTeHHBIX 2

3JIEMEHTOB B IIPUPOJIE.
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XHUMHUYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHNM4YCCKUX BCIICCTB (OKCI/II[OB, T'HAPOKCUI0B, KHCJIOT,

cojedl u Jp.). 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB IPOCTHIX BELIECTB, BOAOPOJIHBIX COEAMHEHMH, 2
BBICIIUX OKCHUJIOB U THAPOKCH/IOB.
IIpakTHyeckue 3aHATHA 4
CocraBieHne ypaBHEHUN XUMHUYECKUX PEAKIHHA C YIaCTHEM MPOCTHIX U CI0KHBIX HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJUIOB, HEMETa/NIOB U aMQpOTEpHBIX 3JIEMEHTOB; HEOPraHMYECKHX KHUCIOT, OCHOBAaHUU U
aM(OTEPHBIX TUAPOKCH]IOB, HEOPTAaHMUECKUX COJICH, XapaKTepU3yIOINX UX CBOMCTBA. 4
Pemennie npakTUKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3aJJaHUI Ha CBOMCTBA U MOJTYYEHHE HEOPTaHUYECKUX
BEIIICCTB.
Tema 3.3.| OcHOBHOE coaep:xaHue 6 OK 01
IponssoncTso Teopernyeckoe 00y4eHue(JIEKIHHN) 2 OK 02
HEOPTAHMACCKIX [0 611me NPEACTaBICHUS O MPOMBIIUICHHBIX CHoco0ax MONyYeHHS XHMHUYECKHX BEIIECTB (Ha TNpHUMEpe
BCLIECTB. MIPOM3BOJICTBA AMMHAKa, CEPHOU KUCIIOTHI).
3uauenue " Uepnast u nBetHas Metanryprus. [IpakTudeckoe NMpUMEHEHHUE AJIEKTPOJH3a Ul TOJTYYCHHUS IIEIOYHBIX, 2
gp MMCHCHHE P | LenouHo3eMeNbHBIX METAIIOB 1 antoMuHus. CTEKIO ¥ CHIMKATHAS IPOMBIIIIEHHOCTb.
bty 1 Ha [TpoGiiemMa 0TX0/IOB ¥ TOOOYHBIX MPOJTYKTOB.
IPOM3BOJICTBE
IIpakTHYecKkue 3aHATHA 4
Pemienne npakTHKO-OPUEHTUPOBAHHBIX 33aJJaHUH O POJIM HEOPraHMYECKOW XMMHHU B PAa3BUTUM MEIMIIMHBI,
CO3/IaHMH HOBBIX MaTepHANIOB (B CTPOMTENHCTBE M JIP. OTPACISAX NMPOMBIIIJICHHOCTH), HOBBIX MCTOYHHKOB 4
SHEpruu (aIbTepPHATUBHBIE MCTOYHUKHU PHEPTUHU) B PEIIEHUH MPOOIEM 3KOJOTMUECKOW, SHEPreTHUECKOW U
MUIIEBON O€30MaCHOCTH.
KonTpouabnas .
CBoiicTBa HEOPraHMYECKUX BELIECTB.
pabora 2
Pa3nea 4. CTpoeHue M CBOIICTBAa OPraHMYEeCKHUX BeleCTB 48
Tema 4.1. OcHOBHOE coep:kaHue 4 OK 01
Kracenduramus, | Teoperuuecioe oGyuenue(siexmmu) 2
crpoctie 1 [Tpeamer opranndeckoit Xxumuu. B3auMocBs3b HEOPraHUUECKUX U OPTaHUUECKUX BEIIECTB.
HOMEHKIATYpa XUMHUYECKOE CTPOCHHE KaK MOPSIOK COSMHEHHSI aTOMOB B MOJIEKYJI€ COTIIACHO MX BaeHTHOCTH. OCHOBHEIC
OPTaHHICCiiX MOJIOKEHHUS TEOPUHM XHMHYECKOTO CTPOEHMS OpraHmdeckux coenuHeHuid A.M. BytiepoBa. YriiepoaHslii
Betnects CKEJIET OpPraHUYeCKOW MOJEeKyNbl. MOJEKyIsIpHble W CTPYKTYpHBIE (pa3BEpHYTHIE, COKpAIICHHBIC) 2

XUMHUYEeCKHe (OpMyIibl. 3aBUCUMOCTb CBOICTB BELIECTB OT XMMHUYECKOIO CTPOEHHUsI MOJeKy. M3omepus u
M30MEPHI (CTPYKTYpHasl, reoMeTpuueckas (Iuc-TpaHc-u3omepusi). KpaTHocTh XMMHUECKOH CBSI3H.
[Tonstue o ¢yHKumMoHanbHOM rpynmne. IlpuHIMNbl  KiaaccHUKAMKM  OPTaHUYECKUX  COEIWHEHH.
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MG}K,I[YHaPOI[HaH HOMCHKJIATYpPa U NPUHIUIIBI HOMCHKIJIATYPbI OPraHUYCCKUX COCHHHCHHﬁ.

I[pakTuyeckue 3aHATHS 2
Homenknatypa oOpraHMYecKMX COEAMHEHHUH OTHENbHBIX KIJIACCOB (HACBILIICHHBIC, HEHACBIIIEHHbIE U
apOMaTUYECKHUE YTIEBOAOPOABI, CIUPTHL, (HEHOJBI, albAETHIbl, KETOHbI, KapOOHOBBIE KHCIOTHI W Jp.)
CocraBiieHre MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (JOPMYJ OpraHUYECKUX BEIIECTB OTIEJIbHBIX KJIACCOB, 2
UCTIONB3YS WX Ha3BaHWS 10 CHCTEMaTHYeCKOW HOMEHKiarype. Pacuersl mpocreiimieid  (opmybt
OpPraHUYECKON MOJIEKYJIbI, UCXO/Isl U3 DJIIEMEHTHOTro cocTana (B %).
Tema 4.2. OcHOBHOE cozlep:kaHHue 36 OK 01
CaoiicTBa Teopernueckoe 00yueHne(JIEKIHM) 14 OK 02
OPTaHMHCECKHX OU3MKO-XUMHUYECKUE CBOMCTBA OPraHMYECKHX COCAMHEHHH  OTHECNBbHBIX KJIaccoB  (0coOeHHOCTU
COC/HHCHHH KJaccu(UKaM U HOMEHKJIATyphl BHYTPU KJIacca; TOMOJIOTWUYECKHH psn U oOmmas (Gopmyna; H30Mepus; 4
buznyecKre CBOMCTBA; XUMHUYECKHE CBONCTBA; CIIOCOOBI MOTYUESHHS]):
— TIpenenbHblE YIIIEBONOPOAbl. ['OpeHMe MeTaHa Kak OJUH M3 OCHOBHBIX MCTOYHUKOB TeIIa B
IPOMBIIIIEHHOCTH U ObITy. CBOICTBa NMPUPOJHBIX YIIIEBOAOPOOB, HAXOXKACHUE B NMPUPOJAE U IPUMEHEHUE 2
AJIKAHOB;
— HEIpe/eabHble U apoMaTHUeCKHe yrieBoJopobl. [lomumepusanus sTHIIeHa KaKk OCHOBHOE HalpaBliEeHUE
€ro MCIoJb30BaHusA. ['OpeHre aleTwieHa KaKk MCTOYHMK BBICOKOTEMIEPATypHOTO IUIAMEHU Il CBAPKU U 4
pEe3KH METAJLIOB;
— KHCIIOPOJCOJepKAIe COeAMHEHUS (COMPTBI M TPOCTbie APUPBL, (PEHOJNBI, aNbAECTHABI U KETOHBI,
KapOOHOBBIE KHUCJIOTBI M HUX Mpous3BojHbIe). [IpakTmyeckoe NpHMEHEHUE STUIICHIVIMKOJS, IIIMLEpPHHA, 9
¢enona. [Ipumenenue Qopmanbaeruja, ameranbIeruia, YKCYCHOW KHCIOTbl. MbUla KaK COJHM BBICHIMX
KapOOHOBBIX KUCJIOT. MolonIre CBONCTBA MbLIA;
— a30TCO/IepKAIINE COSTMHEHUS (AMUHBI U aMUHOKHCIIOTHI, OCIIKH). 2
IIpakTHyeckue 3aHATHA 10
Pemenne nenouek npeBpalieHUil Ha TEHETUUYECKYIO CBSI3b MEXKIY KJIacCaMM OPraHMUYECKHUX COEIMHEHUH C
COCTABJICHMEM HAa3BaHUM OpPraHUYECKUX COCIUHEHHH [0 TPUBHAIBHOW HWIM  MEXIYHAapOIHOMH 10
CUCTEMATUUYECKOM HOMEHKJIAType. PelleHne pacdyeTHbIX 3aJady IO YpPaBHEHUSAM pEaKUHUM € ydacTueM
OpraHMYECKUX BEIIECTB.
JlaGopaTopHble 3aHATHSA 12
JlaGopatopHast pabota «[lomydeHue 3TuiIeHa M HM3ydeHHE €ro CBOUCTBY», «CBoicTBa apeHOB», «CBoiicTBa
criupToBy, «CBoMcTBa eHonay, «CBOMCTBA albAeTUIOBY, «CBOMCTBA KUCIIOT 12

[TomyueHue STuIEHA W3 3TaHOJNA B JAa0OpPATOpUHM U HU3y4YEHHE ero (PU3MYECKUX U XUMHYECKHX CBOWCTB.
CocTaBlieHHE peakIMil MPUCOSAMHEHUs U OKHMCICHHsS Ha IpuUMepe STuieHa. PelieHne pacdyeTHbIX 3agad C
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HCII0JIB30BAHUEM IINIOTHOCTH I'a30B 110 BOAOPOAY M BO3AYXY.

Tema 4.3.| OcHOBHOE cO/lep:KaHUe 8 OK 01
Opramnnyieckue Teoperuyeckoe o0yuenue(JIeKINH) 6 OK 02
Bettiectsa 5 buoopranunueckue coequnenus. IlpuMenenue u Onosnoruyeckas poisib yrieBooB. OKHCIEHUE YIIEBOIOB —
HUSHEACATEILHOCT oy upmk 9HEpPI'Uu KMUBbIX OpraHn3MoB. O0IacTH NPUMEHEHHs] AMUHOKHCIIOT. [IpeBparienus 6eIKoB MUK
?[ HCIIOBCKA. | opranusMme. buonornyeckue ¢ynkumu O6enkoB. buonornyeckue ¢ynkimm xupoB. Posb opranudeckoit 4
POMSBOACTBO M iy B peleHny npooiaeM NUILEBOH 6e301acHOCTH.
HPUMEHCHHC HyxnenHoBble KUCIIOTBI: cocTaB U cTpoeHue. CtpoeHne HykieoTun0B. CoctaB HykiIenHOBbIX kucioT (JAHK,
OPTatHHieCiX PHK). Posb HyKJIEMHOBBIX KHCJIOT B )KM3HECSTEIbHOCTH OPraHU3MOB.
IBI;T;;T;HGHHOCTHB [Tpon3BOCTBO OpraHMYECKUX BEILIECTB: MPOU3BOJCTBO METaHOJA, nepepadorka HedTu. IloamusTHieH kak
KPYITHOTOHHAXHBIA MPOAYKT XHMHUYECKOro Npou3BoicTBa. lIlpumenenue stunena. IlpousBoactso u
IpUMEHEHHE KaydyKa U Pe3UHBI.
CuHTeTMYECKME U HCKYCCTBEHHBIE BOJIOKHA, MX CTpOEHHE, CBOMCTBa. [IpakTuyeckoe HCIOJIb30BAHUE
BOJIOKOH. CHHTETHYECKUE TUICHKU: M30JALMS Ul IPOBOJIOB, MEMOpPaHbI JUIsl OIPECHEHUs BOJIbI, 3alUTHBIE 2
IUIGHKWA ISl aBTOMOOWIJIEH, IIJIacThIPH, XHUPYPTrUYecKHe TMOBS3KH. HOBBIE TEXHOJOTMH JalbHEHIIEro
COBEPILEHCTBOBAHUS MOJIMMEPHBIX MaTEPHUAJIOB.
Ponb oprannueckoil XuMUHM B pELIEHUH MPOOJIEM 3HEPreTUYECKON 0Oe30MacHOCTH, B Pa3BUTHUM MEIULIMHBI,
CO3JIaHMH HOBBIX MAaTEpHAJIOB, HOBBIX HCTOYHHUKOB HEPrUuH (AIbTEPHATUBHBIC HCTOUHUKHU SHEPTHH).
IIpakTH4eckue 3aHATHSA 2
Pemenne npakTKO-OpUEHTUPOBAHHBIX 3a/IaHU MO COCTABJIEHUIO XUMHUECKHUX PEAKIIMNA, OTPAKAIOIIUX
XMMHUYECKYIO aKTUBHOCTh OPTaHMUYECKUX COSAMHEHUH B pa3IMYHbIX cpeaax (MPUPOTHBIX, OMOJIOTHYECKUX, 2
TEXHOTCHHBIX ).
KonTpouabnas Crpykr .
paora 3 YKTypa U CBOMCTBA OPraHUYECKUX BEIECTB.
Pa3zpnen 5 Kunernyeckue u TepMOAHHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKIui 12
Tema 5.1.[ OcHoBHOE conep:xaHue 6 OK 01
Kuneruieckue Teopernyeckoe 00yueHne(JTeKIHHN) 2 OK 02
SAKOHOMEPHOCTH 1y yveckue peakuuu. Krnaccudukanus XuMu4YecKux peakiuii: mo ¢a3oBoMy cocTaBy (TOMOTEHHBIE U
HpoTeKarHi reTeporeHHbIe), [0 UCIOIB30BAHMIO KaTaln3aTopa (KaTaIMTHUYECKUE U HEKaTATUTHUECKHE).
;Zﬁ;fglmx CkopocTh peakIiH, €€ 3aBUCUMOCTh OT pA3JINYHBIX (PAKTOPOB: MPHUPOABI PEArupyIOIIUX BEIIECTB, 5

KOHIIGHTPALlMN pearupyrolx BeIlecTB, TeMmmneparypsl (mpaBwio Baut-T'odda), mimomanum peakunoHHOI
MOBEPXHOCTH, HAIMYMSI KaTajau3aropa. Poib KaTanu3aTopoB B MPUPOJE U MPOMBILIUIEHHOM POU3BO/ICTBE.
OHeprus akThBallMM. AKTHBHpOBaHHBIM KoMmiulekc. Karammzatopel u karanus. Posib kaTanmzatopoB B
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mpupoac U MPOMBIINIJICHHOM ITPOMU3BOJACTBE.

JlabopaTopHble 3aHATHS

W3ydyeHrne 3aBUCHMOCTH CKOPOCTH XUMHYECKOW peaklUu OT KOHIIEHTpAIMH pearupyrolmx BeUIecTB U
TEMIEPATYPHI.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JTabopaTtopHas pabota «OnpeeneHrne 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIUU PEearupyroIInx
BenlecTBy. MccienoBanue 3aBUCUMOCTH CKOPOCTH PEakIUU OT KOHIeHTpanuu. OnpesesieHne KOHCTaHThI
CKOPOCTH peakiuu rpa)udecKuM METOIOM.

2. Jlaboparopnas pabota «OmnpeaeneHue 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TeMIiepaTyps». MccnenoBanue
3aBUCHUMOCTH CKOPOCTH PEAKIIUHU OT TeMIIepaTyphl. Pacder sHEpruy aKTHBAIIMH PEAKIUH.

Pemennie npakTUKO-OPHEHTUPOBAHHBIX 33/IaHUN Ha aHaNu3 (PaKTOPOB, BIUSIONIMX HA U3MEHEHHE CKOPOCTH
XUMHYECKOW PEAKIUU.

Tema 5.2.
TepmoanHaMuueck
ue
3aKOHOMEPHOCTH
MIPOTEKaHUsA
XAMHYECKUX
pEeaKuuu.
PaBHOBecue
XUMHYECKHX
peaxuuii

OcHoBHOE co/lep:KaHue

Teopernueckoe o0yueHue(JIeKIMH)

Krnaccudukanus XUMAYECKUX PEAKIU: 1O TEIIOBOMY 3P (HeKTy (IK30TepPMHUYCCKHE, YHIOTCPMUICCKHE), TI0
obpatumocTu (oOpaTuMbie U HeoOpaTumblie). TermnoBbie 3PPEKTHl XUMUUYECKUX peakuil. TepMOXUMUYECKUE
ypaBHeHHs. OOpaTUMOCTh peakiuii. XMMHUIEeCKOe PaBHOBECUE M €r0 CMEIICHUE MO JSHCTBUEM Pa3THIHbBIX
dakTopoB (KOHIIEHTpAIlMsl PEareHTOB WJIM IMPOIYKTOB PEaKIUH, JaBIEHUE, TeMIleparypa) AJs CO3JaHus
ONTHUMAJTFHBIX YCIIOBUN MTPOTEKAHUS XHMHUECKUX ITPOIIECCOB.

[Tonsitrie 06 >HTanmbIMK U dHTponuU. DHeprus ['nb0ca. 3akon ['ecca u ciencteus u3 Hero. Ponb cMmemneHus
PaBHOBECHS B TEXHOJIOTHICCKUX MPOIIECCaX.

IIpakTHyeckne 3aHATHA

[Tpunuun Jlelllatense. Bausiaue pa3inuuHbiX (JakKTOPOB HA N3MEHEHUE PABHOBECHS XUMUYECKUX PEAKIUH.
3aKoH JEHCTBYIOIIMX MAacC U KOHCTaHTa XMMHUYECKOTO paBHOBecHs. PacdyeThl paBHOBECHBIX KOHIICHTpAIUN
pearupyrommx BemecTB U MPOAYKTOB peakiuid. PacueTsl TemioBoro agdexra peakiium.

Pelienne npakTUKO-OPUEHTUPOBAHHBIX 3aJIaHUN HA mpuMeHeHue npuHiuna Jle-Illarenbe ajisi HaxoXAEHUA
HATPaBIICHUSI CMEIICHUS PAaBHOBECHS] XUMHUUYECKON peakluu U aHanu3 (akTOpoB, BIUSIOUINX HA CMEIICHUE
XUMHYECKOTO PABHOBECHSI.

JlabopaTopHbie 3aHATHS

JlaboparopHas paboTa «3ydyeHre BIUSHUS pa3IUIHBIX (PAKTOPOB HA CMEIICHUE XHMHUECKOTO PABHOBECHS».
I/ICCJ'Ie}IOBaHI/Ie BIINAHHUA N3MCHCHUA KOHI_IGHTpaIII/II/I BCIIECTB, peaKHI/II/I Cpe,ZII)I nu TeMnepaTprI Ha CMCIIICHHEC
XUMUYECKOTO paBHOBecHs. CpaBHEHHE MOJIYYEHHBIX PE3YJIbTaTOB C TEOPETUUECKH MPOTHO3UPYEMBIMU Ha
ocHoBe npunimna Jlelllatense.

OK 01
OK 02
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KonTpoasnas

CKOpOCTB XHUMHYCCKOM PE€aKIu U XUMHYECKOC paBHOBECHUC.

pabdora 4
Pazpgea 6. JAucnepcHble CHCTEMBbI
Tema 6.1.| OcHoBHOe coep:kaHue OK 01
Aucnepcnbre Teoperuyeckoe 00yyeHue(JIeKIHH) OK 02
CHUCTEMEI Hu OK 07
baKTOpE! X Hucnepcubie cuctembl. Kommonaasie cucteMbl. VICTHHHBIE pacTBOPBI.
vp PactBopenne kak (Qusmko-xumudeckuii mpomecc. PactBopel. CrmocoObl MPHUTOTOBICHUS PACTBOPOB.
CTOHYNBOCTHU
Y PactBopuMocTs. MaccoBasi 1011 pacTBOPEHHOTO BemiecTBa. [IpeneabHo JOMyCTUMBIE KOHIICHTPAMK U MX
HCIIOJIb30BAaHUE B OLICHKE DKOJIOTMYECKON 0€30I1aCHOCTH.
Knaccudukanust nucrnepcHbIXx cucteM mo coctaBy. CTpoeHwe W (aKTOpPhl YCTOMYMBOCTH JIHCIIEPCHBIX
cucteM. Pacrno3HaBaHM€ HMCTHHHBIX PacTBOPOB, KOJUIOMAHBIX PACTBOPOB M TPYOOJUCIEPCHBIX CHCTEM.
Crpoenne wmunemibl. PaccemBaHume cBeTa TpU  MPOXOXKIACHUH CBETOBOrO ITy4YKa 4Yepe3 ONTHYECKH
HEOTHOPOHYIO cpeny (dddekra Tunmans).
IIpakTHyeckne 3aHATHA
Pemenue 3a1ay Ha IPUTOTOBJICHHE PACTBOPOB.
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM HAa JTUCIEPCHBIE CHUCTEMBbI, HCIOJb3yeMble B
OBITOBOM W TIPOM3BOACTBEHHON JEATEIHHOCTH UYEJIOBEKa, C TO3MIMA HSKOJOTHYECKON Oe30MmacHoCTH
MOCJICJICTBUI M TPAMOTHBIX PeIIEHUN TPOOJIEM, CBI3aHHBIX C XUMHEH.
Tema 6.2.|OcHoBHOE coepkanue OK 01
HccfeILOBaHHe JlaGopaTopHble 3aHATHS OK 02
CBOJCTB
crienc JlaGopaTtopHast pabota «[IpuroroBieHue pacTBOPOB».
HUCIIEPCHBIX o N
A p [IpurotoBneHne pacTBOPOB 3aJaHHOW (MOJSPHOHN) KOHIEHTpAuu (C TMPAKTUKO-OPUEHTHPOBAHHBIMU
CHCTEM I UX
t BOIIPOCAMH ), OTIPEJICTICHUE CPEJIbl BOJHBIX PACTBOPOB.
UIEeHTU(DUKAITIN
JlaGopaTtopHast pabora «/cciaenoBaHue TUCTIEPCHBIX CHCTEM.
[IpuroroBneHue M H3y4eHHE CBOMCTB JMCIEPCHBIX CHCTEM pa3HbIX BHUJOB: CYCIEH3UHU, 3MYJIbCHUH,
KOJUTOUTHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTUHHBIX M KOJUJIOMJIHBIX PACTBOPOB, BBISBJICHHE OCHOBHBIX
pa3INuni MEX]1y HUMHU.
KonTtpoabHasn
JucnepcHble CUCTEMBI.
pabora S
Pa3znen 7. KauecTBeHHBbIe peakiuu 00HAPYKEHUSI HEOPTAHUYECKUX M OPraHUYeCKNX BellecTB
Tema 7.1.| OcHOBHOe€ coJep:kaHue OK 01
Oo6napyxeHue OK 02

IIpakTHyeckne 3aHATHA
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Heoprannyeckux |KadecTBeHHbIe XUMUYECKUE PEAKIIMU, XapaKTepHbIE 1Ji1 OOHAPY>KEHUSI HEOPraHUYECKUX BEIIeCTB (KaTHOHOB
KaTHOHOB u|u annoHoB). CocTaBiieHHE YpaBHEHHH peakiuii oOHapyKeHUs KaTHOHOB [-VI rpymnm u aHWOHOB, B T.4. B 5
AHUOHOB MOJIEKYJISIPHOM U HOHHOHU (hopMax.
Peakiinu 06Hapy)KEHUsI HEOPTaHUYECKHX BEIIECTB B PEAIbHBIX 00BEKTaX OKPYIKAIOMICH CPEbl.
Tema 7.2.|0OcHoOBHOE coepRaAHME OK 01
Obnapysxenue IpakTHYecKHe 3aHATHS 2 OK 02
OPTaHHHECKHX KauecTBeHHBIE XUMHYECKHE e 0 e e
peaxkuuu, XapakTepHble JUisi OOHAPYKEHUS OTAENbHBIX KJIACCOB OPraHMYECKUX
EimeCTB COeMHEHU: (PEHOIIOB, aIbIETUIOB, KpaxMala, YKCYCHON KUCIIOThI, aMUHOKUCIIOT U Jp. 9
ACTIBHBIX Jenarypanus OeJKOB PU HATPEBAHUH, [IBETHBIC PEAKIIH OCIKOB.
f1accon “|Cocrapnenne kauectBennbIX peakiuii 00HAPYKEHHSI OPTAHUIECKUX COSTMHEHNI OT/ICIbHBIX KJIACCOB.
HCIIOJIb30BaHUEM
KAYCCTBCHHDIX JlaGopaTopHble 3aHsATHS 2
peaxumit OO6HapyxeHne OPraHuYeCKUX COSAMHEHNUN OTJENbHBIX KIIACCOB.
JlaboparopHas paboTa Ha BEIOOD:
1. JlabopatopHas padora «KauecTBeHHbIE peaKlIUU Ha OTJENIbHbIE KJIAaCChl OPraHUYECKUX BELIECTBY.
[TpoBeneHNe KaueCTBEHHbBIX peaKLUi, UCIIOIb3YEMBIX JJIsi OOHAPYKEHHSI OPIraHUYECKUX BEIECTB Pa3IMUHbIX
KJIacCOB: (DEHOJIOB, aJbAETUAOB, KpaxMaina, YKCYCHOM KHUCIOTHI, aMUHOKHUCIIOT, OenkoB u Ap. OmucaHue
Ha0JII0/TaeMBIX SIBJICHUM U COCTABJICHUE XUMUYECKUX PEAKIUIl /U CXEM. 5
2. JlaGoparopHass paboTa «KadecTBEeHHBIH aHAlIM3 OPraHUYECKHX COECIUHEHUH MO0 (YHKIIMOHATHHBIM
rpymmam.
[IpoBeneHne KadyeCTBEHHBIX pEAKIMi, HWCHONB3YEMBIX [JIsi pPAcClO3HABAHUS OPraHUYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB MO (DYHKIMOHAJIBHBIM TPYIIaM: Ha MPUMEpPE aMUHOKHCIOT U KapOOHOBBIX KHCIIOT,
CIUPTOB U (EHOJIOB, aTbACTUAOB U KeTOHOB. OnucaHue HaOII0JaeMbIX SIBICHUN U COCTABICHHE XUMHYECKUX
peaKIi U/UJIH CXEM.
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COleP:KaHMe (Coaep/KaHNe TPUKJIATHOTO MOLYJIsI) 10
Paznea 8. Xumus B ObITY M IPOM3BO/ICTBEHHOM 1eITeJIbHOCTH YeJI0BeKa 2 OK 01
Tema 8.1. OcHOBHOE Co/lep:KaHue 2 OK 02
Xumus B ObiTy M IpaKkTHYecKne 3aHATHS 2 OK 04
MPOU3BOACTBEHHOMN > > > OK 07
Okosnoruyeckass 0€30MacHOCTh MOCHEACTBUM OBITOBOM M IMPOWU3BOJICTBEHHOM JEATENBHOCTH 4YeEJIOBEKa, 2
ﬁ:izigzgocm CBsI3aHHAS C MEePEpa0OTKON BEIIECTB; MTOUCK U aHAIN3 XUMUYECKOU MH(OPMAIIUU U3 PA3TUYHBIX HCTOUHHUKOB

(HayuyHast ¥ yueOHO-HAy4YHasl TUTEpaTypa, CPeICTBA MacCOBOI nH(MOpMaIHH, ceTh IHTEpHET U IpyTHe).
Keticet (¢ yuerom Oynymied mnpodecCHOHANIBHOW —NIEATENBbHOCTH) Ha aHaau3 HHQPOpMAIMUA O
MIPOM3BOJICTBEHHOM JIEATEIILHOCTH Y€JI0BEKa, CBA3aHHOMN ¢ MepepabOTKOM M MOyYeHHEM BEHIECTB, a TAaKXKe C
9KOJIOTMYECKOH 0€30IaCHOCTEIO.
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3amuTa keiica: [IpeacrarieHue pe3yabTaToB PEIICHHUS KEHCOB (BBICTYIICHHE C TTPE3CHTAIIUCH )

*Paznen 9. UcciaenoBanue 1 XMMHUYECKHI aHAIN3 00beKTOB OMoc(epsbl

Tema 9.1. OcHoBHOe cogepkaHue OK 01
Ochosol IIpakTHyecKue 3aHATHSI
nabopaTopHOI
AKTIH 5 BrIinonHeHne THIOBBIX PAacyeTOB MO TEMAaTHKE SKCIIEPHUMEHTa (BBIXOJ MPOIYKTa PEaKIMH, Macca HaBECKH,
v}
P 00bEM PaCTBOPHUTEIIA).
poQeCcCUOHATHHBI
ABODATODHAX OO0paboTka MJaHHBIX, aHaIU3 M OIEHKAa UX JIOCTOBEPHOCTH (BBIYMCICHHE CPEIHEro 3HAYCHHS
X I
patop AKCIEPUMEHTAIBHBIX JAHHBIX, TOTPEITHOCTH).
[IpencraBienue pe3yiabTaTOB HKCHEPUMEHTa B paszauuHod Qopme (Tabnuma, rpaduk, OTYET, JOKIA,
MIPE3CHTAIINS ).
Tema OcHoBHOE coep:kaHue OK 01
9.2Xumuuecknit | Teopermueckoe oGydenne (JIeKuum) OK 02
aHaJIu3 po0 BOJIbI OK 07

Knaccudpukanms npoOd BoOAbl 1O BUAY ¢ HA3HAYCHHWIO, HCXOAS U3 €€ XUMHUYECKOrOo COCTaBa.
OpranonenTuyeckre CcBOWCTBa (3amax, MPO3PavyHOCTb, LBETHOCTb, MYTHOCTb) BOAbl. KucinotHocts u
IeJIOYHOCTh BOJIbI. pH cpenbl m mMeTonbl ee omnpezenenus. KeCcTKOCTh BOJBI M METOJbI €€ ONMpeIeiICHHS.
CyuHocTh METOJ1a TATPOBAHMSL.

Buapl xecTkoCTH BOJIBI (BpEMEHHAs U MOCTOsIHHAA). JKeCTKOCTh BOJIbI KaK MPUYMHA BBITIAJCHUS OCAJKOB UJIH
00pa30oBaHUs COJCOTIOKEHHH, UMEIOLTUX MECTO B OBITY U Ha TIPOU3BO/ICTBE.

CocraB coseil, BBI3BIBAIONINX >KECTKOCTh BOJIbI. XMUMHYECKUE TPOIECCHI, YCTPAHSIOMIUE KECTKOCTh BOJIBI.
VpaBHEHHS] XUMHUYECKHUX pEAKLMM, WUIIOCTPUPYIOMIMX MPOLECChl, MPOUCXOASIINE NpPH YCTPAHEHUU
JKECTKOCTU. YCTpaHEHHE BPEMEHHON J>XECTKOCTU OBITOBHIMH M XHUMHYECKUMHU crocobamu. CrocoObl
YCTPaHEHHMs IOCTOSIHHOM KECTKOCTH.

IIpakTH4eckne 3aHATHA

CriocoObl BRIpaXEHUsI KOHIICHTPAIIMM PACTBOPOB: MaccOBasl JOJs PACTBOPEHHOTO BEIECTBA, MOJSIpHAS U
MOJIsUITbHAs! KOHLEHTpauuu. Tutp pactBopa. PelieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aTaHUI
Ha pacyeT KOHIICHTPAIMKA 3arps3HSIONMMX BEUIECTB W HUX CPaBHEHHWE C TPEACIIBHO JOIMYCTHUMBIMU
koHueHtpanusamu (I11K).

JlabopaTopHble 3aHATHS

HccenenoBanne XUMHYECKOTO cocTaBa mpo0 BOIBI.

JlaGopatopHasi paboTa Ha BEIOOP:

1. JIabopartopHas pabota «OuncTKa BOABI OT 3arpsiI3HEHUII.

Hcnonb3oBanue MeTo/10B (pUIBTPOBAHUS U aICOPOLIMU TSl OT/AETCHUS 3arps3HEeHUI B UccieayeMoi mpobe
Bojbl. BpIOOp MeToma OYHMCTKM B 3aBUCHMOCTH OT Bupaa 3arpssHeHus. CpaBHeHHe 3(¢eKTHBHOCTH
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pa3IMYHbIX METOJOB OYHUCTKM BOJBI B Pa3HBIX YCIOBHUSAX (B JIaDopaTOpUHU, B JOMAIIHUX M IIOJIEBBIX
YCIIOBUSX).

2. JJaboparopnas pabota «Onpezaenenre pH BoIbI U €€ KHCIIOTHOCTH.

Omnpenenenne pH cpeapl ¢ MOMOIIBIO YHMBEpPCAIbHOIO HHAMKaTOpa. lcmonb3oBaHue TUTpoOBaHUS AJIs
onpezeneHus: KuciaotHoctu. OmpeneneHue oOIIEH KUCIOTHOCTU BOJIbI, pacueT CBOOOJHOM KHCIOTHOCTH.
Omnpenenenne obuielr u cBoOoxHON mienoyHocTH. COCTaBleHHE YpaBHEHHH peakiHid, MPOTEKAIOIUX MPU
ONpEENICHUU KHCIOTHOCTH/ WIENIOYHOCTH Mpo0 BOJBL. YCTAHOBJIEHHE CIIOCOOOB HCIOJIB30BaHUS
MCCJICIOBAaHHBIX MPOO BOJIBI B )KU3HEIEATEIIHHOCTH YEIOBEKA, HA OCHOBE MOJyYEHHBIX JIAHHBIX O COCTABE.

3. JJaGopatopHas pabota «OmnpeaeneHue >KkeCTKOCTH BOJbI U CIIOCOOBI €€ YCTPaHEHUS.

CriocoObl  yCTpaHEHUs BCEX BHJIOB KECTKOCTH B 3aBHCHMOCTH OT COCTaBa COJIeH KECTKOCTH. PemieHue
SKCIIEPUMEHTANFHOM 3a/ladyll Ha BBIABICHUE BPEMEHHOW U MOCTOSHHOM 3>KeCTKOCTH BOIbl.  OlleHKa
BEPOSITHOCTH YCTPAHEHUSI BCEX BUJIOB )KECTKOCTH B JIOMAIITHUX YCIIOBUSIX.
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3. YCJII0OBUA

PEAJIM3ALIMN

ITPOT'PAMMBbI

OBIIIEOBPA3OBATEJILHOM JJUCHUILJIAHBI

3.1. MaTepl/laﬂbHO-TeXHI/I‘leCKOe odecreueHue ANCIHUIIJINHBI

HaumenoBanue 000py/10BaHHBIX y4eOHBIX KaOMHETOB,
O00BEKTOB Ul TNPOBENCHHS INPAKTUYECKUX 3aHATHH,
O00BEKTOB  (PM3MUECKOM KyJIbTYpPHI W CIOpTa C
HepeyHeM OCHOBHOTO 000y 10BaHHSI

Anpec (MecTOMONOXEeHUE) Y4eOHBIX
KaOMHETOB, 0OBEKTOB JJIS MPOBEACHUS
MPAKTUYECKUX  3aHATUH, OOBEKTOB
(bU3HYECKOM KYJIbTYPBI U CIIOPTA

VYueOHast ayauTopus S NPOBEACHUSA  3aHITHUN
CEMHUHAPCKOT0 U JIa0OpaTOPHOTO THUIA, TPYIIOBBIX U
WHIUBUTYaJIbHBIX KOHCYJIbTalIUH, TEKYILETOo
KOHTPOJIA U IPOMEXKYTOYHON aTTECTALlUNU:

Aymutopus 420: JlaGopaTopuslii cron 6 mt Cton ans
npuoopoB 1 mt PakoBuna 1 mt Harnsaaele mocooust:
TaOJUIIBI, CXEMBbl, PUCYHKH BbITsOKkHBIE mkadbr lmr
JlabopartopHas mocyna XHUMHUYECKHE  PEAKTUBBI
Hlkader mist xpaneHus: peaktuBoB 2 1mT. HaGop
apeoMeTpOB 2 IIT. bropetku. [ITaTuBbl
mertaummyeckue.  lltatuBel st mpoOupok Beckl
texunueckue lmr. Tepmomerprl 6 mT. Paznarounblit
MaTepuai

Ayn. 420 anpec: 420029, PecriyOnuka
Tarapcran, 1. Kazanp, yn. Cubupckuii
TpaxT, 1.35.

VueOHast aynuTopus
JICKIIMOHHOTO THIIA!
Aymutopuss  Ne 309, oOopynoBanHas yueOHOMU
MeOenpl0:  CTONIBI,  CTyJbsl  (CKaMeWku)  Jms
oOyJarommxcs, TymO0a sl YTEHHS JICKIUHA JUIs
IpenoAaBaTess,  BUACONPOEKTOP,  IKpaH UL
IPOEKTOpa, JI0CcKa. HOYyTOyK Mapku Samsung NP-
R540.

A IIPpOBCACHUA 3aHATHH

Ayn. 309, agpec: 420029, Peciybnuka
Tarapcran, r. Kazanp, yn. Cubupckuit
TpaKT, 1.35

Yuranpubii 3a11 6ndmnoreku Kazauckoit ABM s
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB C Y4eOHOM
JUTEPaTypoi U pabOThl HA KOMIIBIOTEpAX:

Hayunas 6ubnmoreka — poH1 HayqHOU U y4eOHOI
JUTEpaTyphl IO OCHOBAM HAay4YHBIX UCCIICIOBAHUI.
YUuTanpHBIHM 321 OCHAIIEH 8 TePCOHATBHBIMU
xkomnrorepamu (Mouurtop Philips 196 V - 3mr.,
mMouuTop Samsung 943A — 4 mT., MOHUTOD
AserV193WV — 1 wr., monutop LG — 1 mt., 8
CUCTEMHBIX 0JI0Ka) C BBIX0JI0OM B MIHTEpHeT.
Ocducnass Mebenb (CTONBI U CTYINbS
MOCaI0YHBIX MECT).

ga 120

Yuranbueli 321 (3 9T., 11.31.) (110
nacnopty 0/H, miuomaab 2730 kB.M.),
anpec: 420029, Pecniy6nnka
Tarapcran, r. Kazansp, yin. Cubupckuii
TpaxT, 1. 35
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3.2. UudopmanuonHoe odecrieyeHne peajn3aluu NporpaMmmbl
3.2.1. Jlutepatypa no IuCHUILIUHE « XHMHUID»

Ne HcTounuk nHpopmManmu KoangecTBo 3K3eMILIIPOB
1. | buonornueckas xumus / .C. lllanupo. — 4-¢ | Jlans: 3JICKTPOHHO-0MOIMOTEeYHAs
usn., crep. — Cankr-IlerepOypr: Jlanp, 2023. — | cucrema. — URL:

312 c. — ISBN 978-5-507-45442-6.

https://e.lanbook.com/book/269918
(mara oOpamenus: 24.08.2021). —

Pexxum  noctyma: gns aBTOpUS.
10JIb30BATEIEH.

2. | OcHOBBI Heopranuyeckord xumun: yaeOHuk / B.B. | Jlans: 3JICKTPOHHO-0MOIMOTEeYHAs
Kupunnos. — Cankr-IlerepOypr: Jlanp, 2020. — | cucrema. — URL:
352 c.— ISBN 978-5-8114-5783-0. https://e.lanbook.com/book/147097

(mara oOpamenus: 24.08.2021). —
Pexxum  noctyma: ngns aBTOpUS.
10JIb30BATEIEH.

3. | AHamutnueckas  xumusg. KadectBeHHblii  u | Jlanb: AIIEKTPOHHO-OUOIHOTEUHAS
KonnyecTBeHHBIH aHamu3. [lpaktukym / UW.B. | cuctema. — URL:
HoOpsinckasi. — 2-¢ wu3n.,, crep. — Cankr- | https://e.lanbook.com/book/248951
[letepOypr: Jlans, 2022. — 132 c. — ISBN 978-5- | (nara oOpamenus: 24.08.2021). —
507-44880-7. Pexxum  noctyma: gns aBTOpUS.

10JIb30BATEIEH.

4. | COopHUK 3a/lay M YIOPaKHEHHUI MO opraHuveckoil | Jlanb: AJIEKTPOHHO-OUOIHOTESTHAS
xumun / B.A. Pe3nukoB. — 2-¢ u3m., cTrep. — | cHUCTeMa. — URL:
Canxkr-IlerepOypr: Jlanb, 2022. — 336 c. — ISBN | https://e.lanbook.com/book/230417
978-5-507-44521-9. (mara oOpamenus: 24.08.2021). —

Pexxum  nmoctyma:  pmma aBTOpMS3.
110J1b30BATEIEH.

5. | ®usnueckas U KOJUTOUTHAS XUMUS / Jlanb: AJIEKTPOHHO-OUOIHOTETHAS
P.M. KymsikoB, A.b. UttueB. — 2-e u3a., cTep. — | cuctema. — URL:
Cankr-IlerepOypr: Jlanb, 2022. — 296 ¢. — ISBN | https://e.lanbook.com/book/237320
978-5-507-44679-7. (mara oOpamenus: 24.08.2021). —

Pexxum  nmoctyma:  nmnms aBTOpM3.
I10JIb30BATEIICH.

6. | Oprannveckas xumus i crynertoB  CIIO: | Jlanb: AIIEKTPOHHO-OUOIHOTEUHAS
yuebHoe mocobue / AWM. XamumroBa, T.E. | cucrema. — URL.:
bycwiruna, JI.P. Caduna. — Kazanp: KHUTY, | https://e.lanbook.com/book/102077
2016. — 172 ¢. — ISBN 978-5-7882-1938-7. (mara oOpamenus: 24.08.2021). —

Pexxum  nmoctyma:  pmma aBTOpMS3.
M10JIb30BATEIIECH.

7. | COopHUK 3a7ay U yNnpaxxHeHUH 1o opranuuyeckoi | Jlans: AIIEKTPOHHO-OUOIMOTEUHAS
xumun / B.A. Pe3HukoB. — 2-e u31d., crep. — | CHCTeMa. — URL:
Cankr-IlerepOypr: Jlausb, 2022. — 336 c. — ISBN | https://e.lanbook.com/book/230417
978-5-507-44521-9. (mara oOpamenus: 24.08.2021). —

Pexxum  nmoctyma:  pmma aBTOpMS3.
M10JIb30BATEIIEH.

8. | Xumusa. Heopranmdeckas w  aHanutudeckas | JlaHb: AIEKTPOHHO-OUOIHOTEUHAS

XuUMus: ydebHoe mocoOue / cocraButens E.B. | cuctema. — URL:

XaiinmykoBa. — Bomorna: BTMXA um.
H.B. Bepemaruna, 2019. — 43 c.

https://e.lanbook.com/book/130728
(mata oOpamenus: 24.08.2021). —
PexxuMm  nmocTyma: s aBTOpMS3.
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OJb30BaTEIIEN.

9. | dusnueckas U KOUIOUIHAS XUMHS: yudeOHUK it | 20 5k3. B OMOInoTeKe
CIIO / T.P. S{kynoB, ®.®. 3unnaros, [.H.
3aitnamena. - M.; CII6.; Kpacnonap: Jlans, 2021. -

156 c.
IIporpammHoe obecrieueHue U HHTEPHET-PeCYPChI
1. OnexktpoHHbI kaTanor 6ubnuoreku ®I'bOY BO Kazanckoit TABM
— Pexxum nmocryma: http://ksavm.senet.ru/
2. Oo6pazoBarenpbiii Toptan ®PI'BOY BO Kazanckas 'TABM — Pexum
nocryma: https://kazanveterinary.ru/moodle/
3. DnekTpoHHO-OuOmMoTeuHas cucrema «Jlaup» - Pexum gocryma:

https://e.lanbook.com/books

4. DnextpoHHO-OubMMoTeyHas cucrema «IbC FOpaitt» - Pexxum nocrtymna:
https://urait.ru/

5. Cucrema «KoncynbrantlImtocy» - Pexum JOCTyTa;:
https://dsm.consultant.ru/cgi/online.cgi?reg=home&rnd=A1mMTQ

6. Hayunast onekrponnass Oubimmoreka eLIBRARY.RU - Pexum
nocrtyma: https://www.elibrary.ru/

7. DnekTpoHHO-OnOMoreunas cucrema «IPR SMART» - Pexum
noctyna: https://www.iprbookshop.ru/

8. Polpred.com 0030p CMU - Pexum JOCTYyTIA:
https://polpred.com/news

Q. HanunonansHast snektpoHHas Oubnuoreka HOB - Pexum nocryna:
https://rusneb.ru/

10. [Iporpammuoe obecnieuenne «Anturuiaruar.BY3» - Pexxum nocryna:
https://ksavm-senet.antiplagiat.ru/

11. [Tnatdpopma BKP-BY3 - pasmemenue, xpaHeHue MaTepuaioB U

MIOMCK Ha 3aMMCTBOBaHMs - Pexxum moctyma: http://www.vkr-vuz.ru/

4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOEHHsI 0011e00pa3oBaTeJbLHOI
TUCHMILTAHBI

KonTpons ©  omeHka  pe3ynbTaToB  OOy4YEHHUS  OCYLIECTBISETCS
npernojaBareyieM B MPOLIECCE TNPOBENCHUA  MNPAKTUYECKUX  3aHIATHH U
7a00paTOpPHBIX PabOT, TECTUPOBAHMS, a TaKXKE BBIOJHEHUS OOYyYarOIIMMUCS
WHIUBUIYAIbHBIX 3a/JaHUM, MPOEKTOB, HCCIeqOoBaHUN. Pesynbrarsl 0OydeHUs
OTPEEISIOT, YTO O0yYaroluecs JOJKHBI 3HaTh, IOHUMATh W JIEMOHCTPUPOBATH
MO 3aBEPIICHUH U3YUYECHHUSI TUCHUTLIIUHBI.

Jnst hbopmMupoBaHMs, KOHTPOJISI U OLUEHKH PE3yJbTaTOB OCBOEHUS Y4EOHOU
JUCHMIUIMHBI UCTIOJIB3YETCS] CUCTEMA OLICHOYHBIX MEPOTPUSATHUH, IPEACTABIIAIONIAS
co00if KOMILJIEKC Y4YeOHBIX MEpONPUATUH, COIJIACOBAaHHBIX C peE3yJibTaTaMu
oOyuennst u chopmymupoBanHbix ¢ ydetom DI'OC COO (mpemmeTrHbIe
pe3yabTtathl o auciuiuue) u @I'oC CIIO.
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Monyas / Paznen

Ne / Tema PesyabTaT 00yuenust OueHo4YHBIC MepONIPUATHS OK
| |OcHoBHOIT MOAYIb
1 [(Pa3nen 1.|@opmyanpoBaTh 0a30Bble
OcHoBBI TOHATHS U 3aKOHBI XUMHHU
CTPOCHUA
BellecTBa

1.1 [Crpoenue atomoB|CoctaBisate  xumuueckue|l. Tect «Crpoenne aromoB|OK 01
XUMHUYECKHUX bopMynIbl  COCAMHEHUH B|XUMHYECKUX  DJIEMEHTOB U
3JIEMEHTOB 1 |COOTBETCTBUU CO CTEIEHBIO IPUPOAA XUMUUECKON CBA3N».
pupoaa OKHCIICHUS XUMHUYECKMX|2. 3ajaud Ha COCTaBIICHUE
XUMUYECKON JJIEMEHTOB,  HUCXOAS  M3|XUMHYECKUX bopmyn
CBSI3U BaJICHTHOCTH U |IBYXaTOMHBIX COEJIMHEHUN

AIIEKTPOOTPHUIIATETLHOCTH  |(OKCHUIOB, Cynb(huI0B,
TUAPUJIOB U T.I1.).

1.2 |llepumognueckuii | XapakTepu3oBarhb [IpakTuko-opuentupoBanusie |OK 01
3aKOH M TaONHIla|XUMHUYECKHE DJIeMEHTHhl B|Teoperndyeckue 3amanus Ha|OK 02
.. MenneneeBa |COOTBETCTBUU c UX [XapaKTepu3alulo XUMHYECKUX

MOJIOKEHUEM B|aseMeHTOB: «MeTandeckue /
NEPUOJANYECKON  CUCTEME|HEMETAITINYECKHE CBOMCTBA,
XUMHUYECKUX 3JIEMEHTOB [3JIEKTPOOTPULIATEIILHOCTh u
.. Menneneesa CPOICTBO K AJIEKTPOHY
XUMUYECKUX  DJIEMEHTOB B
COOTBETCTBUE c ux
3JEKTPOHHBIM  CTPOCHHUEM U
IIOJIOKEHUEM B IEPHOAUYECKOMN
cucreMe XUMHUYECKUX
anemeHToB .M. Menneneenay.

2 |Paspen 2.|CocraBiaTh ypaBHeHus: H|KonrpouabHas padora
XHMHYeCKHe CX€MbI XMMHYECKHX «CTpoeHne BelIecTBa u
peakuun peaKunﬁ XUMHYEeCKHE peaKIum»
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Moayas / Paznen

Ne / Tema PesynabTaT 00yuenus OueHoYHBIC MepONIPUATHS OK

2.1 |Tunsr CocraBmsThb peakuuu|l. 3amaun Ha cocrasieHue|OK 01
XUMHUYECKUX COCIMHEHUs, PA3JI0KEHMs, |ypaBHEHUN peaKuil:
peaxkuuit oOMeHa, 3aMEIIEHUS,|— COEAMHEHMs, 3aMELICHMS,

OKHCIIUTEIBHO- pa3noxeHusi, oOMeHa ¥ peakLui

BOCCTaHOBUTEJIbHbBIE C  ydacTMeM  KOMIIJIEKCHBIX

peakuun U peakuuu|coeAMHEeHN  (Ha  mpuMepe

KOMILJIEKCO0Opa3oBaHus (Ha|THIPOKCOKOMILIEKCOB

npuMmepe QJIIOMUHUS U LUHKA);

TUIPOKCOKOMILIIEKCOB — OKHCIIUTENBHO-

QIIOMUHUS M LMHKA) C|BOCCTAHOBUTEIBHBIX PEAKLUN C

y4acTUEM HEOPraHUYECKUX [MCIIOJIb30BAaHUEM MeToaa

BEIIECTB JIEKTPOHHOIO OanaHca;
— C YYacTHEM KOMIUIEKCHBIX
coeMHeHUN  (Ha  mpuMmepe
TUIPOKCOKOMITJIEKCOB IIUHKA U
AITFOMUHHS ).
2. 3anauu Ha pacuer
KOJINYECTBEHHBIX
XapaKTEPUCTHK IIPOJYKTa
pEaKUU COeTMHEHHUS; MaCCOBOI
WM O00BEMHOM J0JM BBIXOJA
HPOAYKTa peaKIUH COEIUHEHHS
OT TEOPETHYECKU BO3MOXKHOI'O;
O0BEMHBIX OTHOLICHUH TIa30B;
KOJIMYECTBEHHBIX
XapaKTepUCTUK HCXOJIHBIX
BEIIECTB U MPOJYKTOB PEaKIUU;
Macchl  (00beM,  KOJIHUYECTBO
BEILIECTBA) NPOAYKTAa pPEaKIHH,
€CJIH OJJHO M3 BEILECTB JIaHO B
BUJIE pacTBOpa C OINpeAeseHHON
MacCOBOM J0JIEd paCTBOPEHHOTO
BEIIECTBA.

2.2 |Dnextponutryeck |CoCTaBIATh ypaBHeHuda|1l. 3amanus Ha coctaBienue|OK 01
as IMCCOLMAlMs U|XUMHUECKUX pEeaKuuy [MOJEKYJIAPHBIX M HMOHHBIX
MOHHBI 0OMEH MOHHOTO oOMeHa C|peakiui C y4acTUEM OKCHJIOB,

y4acTUEM HEOPraHMYECKUX [KUCJIOT, OCHOBAaHMM H COJIEH,

BEIIECTB WOHHBIX peakUMid TuAposIn3a
COJIEH, YCTaHOBJICHUE
M3MEHEHHUS KUCIOTHOCTH CPEJIbI.
2. JlaGopatopHas pabota
«Peakmuu rugponuzay.

3 |Pa3zmen 3.{HccaenoBare crpoenue u|KoHTposbHas padora
Crpoenne H|CBOMCTBA «CBOJiCTBA HEOPraHMYECKHX
cBoiicTBa HEOPraHU4eCKUX BellecTB |BellecTB)

HEOPraHHu4eCKHUX
BellecTB
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Mopnyas / Pa3nea
/ Tema

PesynabTaT 00yuenus

OueHoYHBIC MepONIPUATHS

OK

3.1

Knaccudukanus,
HOMEHKIIaTypa W
CTpOCHHE
HEOPraHUYECKHX
BEILICCTB

Knaccugunuponatb
HEOPraHWYECKHE BEIECTBA

B

COOTBCTCTBHUH C ux

CTPOCHUEM

1. Tecr «Homenknarypa u
Ha3BaHUE HEOPraHUYECKUX
BEIIECTB  MCXOJs1 M3  HX
XUMHUYECKOH  QopMysibl WU
COCTAaBJICHUE XUMHYECKON
(dbopMyInbl MCXOAs U3 Ha3BaHUs
BEIIECTBA 110 MEXAYHApOIHOU
W TPUBHUAIBHON
HOMEHKJIATYpe».

2. 3aga4yM Ha pacyeT MacCOBOM
noid  (Maccel)  XMMHYECKOTO
ajeMeHTa  (COeQUHEHHUs) B
MOJIEKYJIe (CMecH).

3. Ilpaktuyeckue 3amgaHusl IO
KJaccu(puKanuu, HOMEHKJIAType
U XuUMHYeCKUM  ¢opMmynam
HEOPTaHUYECKUX BEII[ECTB
pa3IMYHBIX KJIACCOB.

4. Ilpaktuueckue 3alaHusi Ha
ornpezeneHue XUMHUYECKOMN
AKTUBHOCTH BEIIIECTB B
3aBUCHMOCTH BHJIa XUMHUYECKOU
CBSI3U M THUIA KPUCTALTUMYECKOM
PEILIETKH.

OK 01

3.2

dusnko-
XUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

YcranaBiuBaTh

3aBHCUMOCTh ¢buzuko-
XHUMHYECKHUX CBOMCTB
HEOPraHWYECKUX  BEUIECTB

OoT

CTpOCHHUA AaTOMOB U

MOJICKYJI, a TaKXC THUIIa
KpHCTaHHquCKOﬁ pCHICTKH

1. Tect «OcobeHHOCTH
XAMHYECKAX CBOMCTB OKCHIOB,
KHCJIOT, OCHOBaHMIA,
aM(pOTEepPHBIX THAPOKCUIOB U
CoJIei.

2. 3amaHusg Ha COCTaBJICHHE

ypaBHEHUH XUMHUYECKUX
peaKuuii ¢ y4acTUEM MPOCTHIX U
CJIOHBIX HEOPraHUYECKHUX

BELIECTB: OKCHUIOB METAJJIOB,
HEMETAIJIOB U aM(pOTEpHBIX
3JIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBaHUI U
aM(pOTEepHBIX TUJIPOKCH/JIOB,
HEOPraHUYECKUX coei,
XapaKTEPU3YIOINX UX CBOMCTBA
U CIIOCOOBI OJTYYEHUSI.

3. IIpakTUKO-OpHUEHTHUPOBAHHBIE
TEOPETUYECKHE  3aJaHus  Ha
CBOMCTBA 51 MOJIy4YEeHUE
HEOPraHMYECKUX BEIIECTB.

4. JlaGopaTopHas paborta
«CBoiicTBa METaJJIOB u
HEMETAJJIOB.

OK 01
OK 02
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Mopnyas / Pa3nea

Ne / Tema PesynabTaT 00yuenus OueHoYHBIC MepONIPUATHS OK
3.3 |[IpousBoxacTBO Ob6ocHoBbIBaTh 3HaueHue u |[Ipaktuko-opuentupoBannsie  |OK 01
HEOPraHWYECKUX |[IPUMEHEHHUE 3aJIaHHS 110 COCTABIJICHHIO OK 02
BCIICCTB. HEOPraHUYECKHUX BEIECTB B |[XMMHYECKUX PEAKIIUI C
3HaueHue U OBITOBOM U y4acTHEM HEOPTaHHYECKUX
MpUMEHEHHUE B MIPOU3BOJICTBEHHOMN BEILIECTB, UCIIOIb3YEMBIX ISl UX
OBITY M Ha JIEATEeTLHOCTH YeJIOBEKA UX |UACHTU(UKAIIUN U
MIPOU3BOJICTBE (U3HKO-XUMHYECKUMHU MPOMBILIJIEHHBIX CITIOCOO0B
CBOIiCTBaMH MOJTYYCHHUSI.
4 |Pa3nen 4. HccaenoBars ctpoenue u |KonrpoJsbHasi padora
CtpoeHue u cBoiicTBa oprannyeckux |«CTpoeHue u cBOlicTBa
CBOMCTBA BeIleCTB OpPraHuYecKuX BellecTB»
OpPraHMYecKux
BeILECTB

4.1 |Knaccudukanus, |Knaccupunmponartsb 1. 3amanus Ha cocraBienue|OK 01
CTPOCHHE M|OpraHUYEeCKUE BEIISCTBA B|HA3BaHUI OpraHUYECKUX
HOMEHKJIATypa COOTBETCTBUU C WX |COEAUHECHUI I10 TPUBHAIBHOMN
OpPraHUYECKUX CTPOCHHEM J5R10% MEXyHapOTHOU
BEILICCTB CHCTEMAaTHUYCCKOI

HOMEHKJIaType.

2. 3amaHusg Ha COCTaBJICHHE
MOJIHBIX u COKpAIICHHBIX
CTPYKTYPHBIX bopmyn
OpPraHUYECKUX BEIIECTB
OTJEIIBHBIX KJIACCOB.

3. 3agaun Ha ompeneseHue
npocTeien bopmyIbl
OpraHUYECKON MOJIEKYJIBI,
HCXOJS U3 DJIEMSHTHOTO COCTaBa
(B %).

4.2 |CsoiicTBa YcTaHaBiIuBaTh 1. 3amanumg Ha cocraBiaeHune|OK 01
OpraHUYECKUX 3aBUCUMOCTh ¢u3uKo-|ypaBHEHUN xumuueckux |[OK 02
COCIMHCHUI XAUMHYECKHX CBOMCTB|peaKkuuii c y4acTueM

OpraHWYECKUX BEIECTB OT|OPraHUYECKWX  BEHISCTB  Ha

CTPOEHHUS MOJIEKYJI OCHOBAaHMM HMX COCTaBa W
CTPOCHHUS.
2. 3amaHus Ha COCTaBJICHHE
ypaBHEHUH XUMHYECKUX
peaxkuuid, WJUTIOCTPUPYOLIUX
XMMHYECKHUE CBOMCTBA C yUETOM
MEXaHU3MOB MPOTEKaHUsA
JAaHHBIX peakuuii u
TCHETUYCCKOU CBSI3U

OpPraHUYC€CKUX BCHICCTB PA3HBIX
KJIACCOB.

3.  PacuerHble
YpaBHEHHSIM
ydacTHeM
BEIIIECTB.

4. JlaboparopHnas

3aJa4u 10
peakuui c
OpraHNYECKHUX

paborta
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Moayas / Paznen

Ne / Tema PesynabTaT 00yuenus OueHoYHBIC MepONIPUATHS OK
«IIonyuenue JTUJICHA U
U3YYEHHUE €r0 CBOWUCTBY.

4.3 |Oprannueckue O6ocHoBbiBaTh 3HaueHue H|l[IpakTuko-opueHntupoBanneie |OK 01
BEILECTBA B|IpMMEHEHHE OpraHuyecKux|3amanuss 1o  cocrtasienuio|OK 02
JKU3HEJEATENIbHOC |BEIIECTB B  OBITOBOM ¥ |XMMHUYECKUX peaxuit C
TH 4eJI0BEKA. [[IPOM3BOACTBEHHON y4acTUEM OpraHMYECKUX
[Tpou3BOACTBO  M|OEATEIBHOCTH YENOBEKA HX |BEIIECTB, UCIOJIB3YEMBIX JUIS UX
IPUMEHEHNE (U3NKO-XIMHYECKIMH uACHTUGUKAIIMMY B OBITYy W
OpraHUYECKUX cBOiicTBaMH POMBIIIIICHHOCTH.

BEIIECTB B
MIPOMBIIIJICHHOCTH

5 [Pa3pen 5.|UccnenoBars paBHoBecue | KoHTposabHas padora
Kunernyeckne u{u ckopoctbs xummuieckux|«CkopocTtb XHMHUYeCKOH
TepMOAMHAMMYEC |peaKI Ui peakuuu U XUMHYecKoe
KHe pPaBHOBecHE
3aKOHOMEPHOCTH
NPOTEKAHUS
XUMHUYECKHUX
peaxuuii

5.1 |Kunernueckue Uccnenosars Bnusaue|l. Jlabopatopnas pabdora Ha|OK 01
3aKOHOMEPHOCTHU |KOHLICHTpAIUU BBIOOD: OK 02
IIPOTEKAaHUS pearupyromux BewecTB H|— «OmnpeneneHue 3aBUCHUMOCTH
XUMUYECKHX TEMIIEPATYPbl Ha CKOPOCTH|CKOPOCTU peakuun oT
peakuuit XUMHUYECKHUX PEAKIINi KOHLEHTPallUl  Pearupyronmx

BEIIECTBY;

— «Omnpenenenue 3aBUCUMOCTH
CKOPOCTH peakuun oT
TEMIEPATYPbI».

2. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKHE  3aJaHusl  Ha
aHanu3 (aKTOPOB, BIHSIOMIMX
Ha W3MEHEHHE CKOPOCTH
XUMHUYECKON PEaKIIHH.

5.2 |Tepmomunamuuec |MccnenoBathb BnusHue|l. 3amaun Ha pacuersl TermnoBbiX |OK 01
KHe M3MEHEHHUs KOHIEeHTpauuu |3¢dexToB xumMudyeckux peakunii|OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKLIMU CPENbI U|U OIpPENEICHUE THUIA PEAKLUU
MIPOTEKAHUS TEeMITepaTyphbl Ha cMelieHne|(rmo TemioBoMy 3P GeKTy: 3K30-
XUMHYECKHX XMMHUYECKOTO PABHOBECUSL  |U DHAOTEPMUYECKUE).
peakuuil. 2. IlpakTHKO-OpUEHTUPOBAHHBIE
PaBHoBecue 3a/aHus Ha IIPUMEHEHNE
XUMHUYECKHUX npuHuuna Jlelllarense  ans
peaxkuui HaxO0XJICHUS HaTpaBICHUS

CMeIlleHus paBHOBECHS
XUMHUUYECKON pEaKkLMyd U aHaJIu3
(akTopoB, BIMAIOINIMX  Ha
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Moayas / Paznen

Ne / Tema PesynabTaT 00yuenus OueHoYHBIC MepONIPUATHS OK
CMEIlIEHNE XUMHUYECKOTO
paBHOBECHS.

3. Jlaboparopuas pabora
«3yueHune BIUSHUS Pa3IMUHbIX
(akTopoB Ha CMEIlIEHNE
XUMHYECKOTO PAaBHOBECHS.
6 |Pa3men 6.UccaenoBatb nucnepcHbie| KonTposabHas padora no reme
JucnepcHbie CHCTEeMBbI «/lucnepcHble cHCTEMbD)
CHCTEeMBbI
6.1 ducnepcHbie Paznuuatp uctunnbie|1. 3amaun Ha npurotosienue|OK 01
CHCTEMBI 1 |pacTBOPHI, KOJUJIOUTHBIE | paCTBOPOB. OK 02
baxTops UX|pacTBOPHI u|2. IlpakTuKO-OpUEeHTHPOBAHHBIC
YCTOWYHBOCTHU rpy0oaucriepcHbIE CUCTEMBI |pacueTHBIC 3a/laHus Ha
HAa OCHOBE XHMHYECKOIO|IUCIEPCHBIE CUCTEMBI,
HKCIIEPUMEHTA UCIIONIb3yeMble B OBITOBOM U
MPOU3BOACTBEHHOMN
JeSITeIbHOCTH YEJIOBEKa.
6.2 |HUccnenoBanue HccnenoBaTh ¢uzuko-|Jlaboparopnass  pabdora  (Ha|OK 01
CBOICTB XUMHUYECKHE CBOICTBa |BBIOOD):
JIMCTIEPCHBIX pa3IMYHbIX BU0B|— [IpuroroBnenue pacTBopos;
CUCTEM JUCTIEPCHBIX CUCTEM — HccnenoBanue aucriepcHBIX
CHUCTEM.
7 |Pa3nen 7.|MccaenoBars  CBOiCTBa
KadecTBeHHbIE |OpraHUYeCKUX u
peakumu HEOPraHU4eCKUX BellecTB
o0HapyKeHUs c HCI0JIb30BAHHEM
OpPraHMYeCKMX M |KavyeCTBEHHBIX peaKkuuii
HEOPraHMuYecKuXx
BellecTB
7.1 |O6HapyxeHue Hccnenosats 1. JlaboparopHas paborta (Ha|OK 01
HEOPraHWYECKUX |Ka4yeCTBEHHBIE peaKIu [BEIOOD):
KaTHOHOB Y |HEOpraHWYEeCKHX BEIECTB |— AHaJIMTHYECKHE  pPEaKLUuu
QHHOHOB KaTuOHOB [-VI rpymm;
— AHanuTHYecKHe  peakLuu
AQHUOHOB.
2. IlpakThueckue 3ahaHus Ha
COCTaBJICHUE YpPaBHEHUH
peakuuii OoOHapyXeHHS
katuoHoB  [-VI  rpymn wu
aHMOHOB, B T.4. B MOJICKYJISIPHOM
Y MOHHOH (opmax.
7.2 |OOHapyxeHHe UccnenoBatp 1. JlaGoparopnas pabora (ma|OK 01
OpPraHUYeCKUX KayeCTBEHHbIE peaxiyu|BbIOOp):
BEIIECTB OpraHMuYecKux coequHeHuii|— KauecTBeHHBIE peakuuu Ha
OTJENIbHBIX OTJIENIbHBIX KJIACCOB OTJIeNIbHBIC KJIaCChI
KJIACCOB C OpPraHMYECKUX BEIIECTB;
MCII0JIb30BaHUEM — KauectBeHHbIH aHaJIN3
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Moayas / Paznen

Ne / Tema PesynabTaT 00yuenus OueHoYHBIC MepONIPUATHS OK
KaueCTBEHHBIX OpPraHMYECKUX COEAMHEHUU II0
peaxui (YHKIIMOHATIBHBIM TPYIIIaM.

2. Ilpaktuueckue 3anaHusi Ha
COCTaBJICHHE KauyeCTBEHHBIX
peakuuin 0OHapyKEeHHUS
OpPraHUYECKUX COCAUHEHUN.
Il |[IpuknagHoii Moxyab
8 |Pa3gex 8. OunenuBarp mnociaencTsusi|3ammra Keiica (¢ y4erom
Xumusi B ObITY M |0OBITOBOM u|0yaymeil mnpodgeccuoHaNbHON
NPOU3BOJCTBEHH |IIPOM3BO/ICTBEHHOM AesITeJIbHOCTH)
0ii 1esITeIbHOCTH |1eATeJIbHOCTH YeJ0BeKa ¢
YyeJioBeKa NO3MIMI  IKOJOTHYECKOH
0e30MmacHOCTH
Xumusi B ObiTy u|OuenuBath  mocneactBusi|Keiic (¢ yuetom  Oynymieit|OK 01
MIPOM3BOJICTBEHHO |OBITOBOM u|npodeccruoHanbHON OK 02
W JeATEIbHOCTH [[IPOU3BOJICTBEHHOM JeSATETLHOCTH) OK 04
YeNoBeKa JESITEIbBHOCTH 4elloBeKa C|Bo3MokHbIE TeMbI KEHCOB: OK 07
no3unmii  sKkonorumdeckoi|l. I[loTeruienwe knumara u
Oe3omacHoCTH BBICBOOOK/ICHHE ra30BBIX
THIPATOB CO JIHA OKEaHa.
2. byaymwme wMartepuansl A
aBua-, MalIuHO- "
npuOOPOCTPOCHHUS.
3. HoBble Marepuansl A
COJIHEUHBIX OaTapeil.
4. JlekapctBa Ha  OCHOBE
PacCTUTENBHBIX IIPENapaToB.

9. (Pa3nmen 9.|AHTepnpeTHpoBaTh 3ammra y4eOHo-
HccnenoBanue M |XHMHYECKHE MPOLECCHl M |HCCAEA0BATEIBCKOIO NMPOEKTAa
XUMHUYECKH I siBJIeHUs B Ouocdepe (c y4eTom Oyayuei
aHaIU3 00bEKTOB npogeccCHOHATbHOM
onocdepnbi AesITeJIbHOCTH)

9.1 |OcHOBBI BeimonasaTe monHbIi  1iukdi| 1. JlaGopaTopHas pabota|OK 01
nabopaTopHOi AKCIEPUMEHTAJIBLHOTO «OCHOBBI nabopaTopHOI
NPaKTUKA B|UCCIIEJIOBAHUS C |IpaKTUKI.
npodecCUOHaNIbH  [COOII0CHUEM npaBwi|2. TumoBble  pacdeTbl MO
BIX JJaOOpaTOpusAX |0€30MacHOro OOpalleHHs C|TeMaTUKE HKCIIEPUMEHTA.

BELIECTBAMHU u|3. 3amaun  Ha  BBIYHCICHUE
1a60paTOPHBIM CpEeIHEero 3HAYCHUS
000pyI0BaHUEM OKCIIEPUMEHTANBHBIX  JaHHBIX,
MOTPEIIHOCTH.
4. IlpencraBneHue pe3yJbTaTOB
SKCHEpUMEHTa B  PA3JIMYHOM
dbopme  (Tabmuma,  Tpaduk,

OTYET, TOKJIAJ, PE3CHTAIH).
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Mopnyas / Pa3nea

Ne / Tema PesynabTaT 00yuenus OueHoYHBIC MepONIPUATHS OK
9.2 |Xumuueckuit HUccnenosates xumudeckuii|l. Tect «CBolicTBa U COCTaB OK 01
aHaju3 Mpod BOJIbI |COCTAB IPOO BOIBI BOJIBIY. OK 02

2. 3aganue «Xumuueckuii |[OK 07

cocTaB BOJAbI, THUII BOJbl U
CIocoOBl €€ TpPUMEHEHHus» (c
UCIIOJIb30BAaHUEM HOPMAaTHUBHBIX
JIOKYMEHTOB).

3. IlpakTuKO-OpUEHTUPOBAHHBIE
TEOpPETUUECKHE  3aJaHus  Ha
CoCTaB BOJABI M CIOCOOBI
BBIPOKEHUS KOHIICHTpAIM U
nepecyer  KOHIIEHTpamuit (¢
WCIIOJIb30BAHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JlabopatopHas paboTa Ha
BBIOOD:

- Ouncrka BO/IbI oT
3arpsi3HCHUN;

— Omnpenenenne pH Boasl u ee
KHUCJIOTHOCTH;

— OmnpeneneHue  KECTKOCTH
BOJIbI u CIocoObl ee
YCTpaHEHHS.
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1. MACHOPT ®OHJA OHEHOYHBIX CPEACTB

Jns  ¢dopMupoBaHus, KOHTpPOJIE M OICHKH PE3YJIbTaTOB  OCBOCHHS
00111e00pa3oBaTeIbHON TUCIUIUIMHBI «XUMHs» pa3paboTaHa cucTeMa OI[CHOYHBIX
Meponpusituid, yuuthiBatomas TpeboBanus DPI'OC COO (mpeamMeTHbie
pesynbrarel) 1 DI'OC CIIO (obmue u nmpodeccrnoHambHbIe KOMIETEHITUN ).

Ba)xHOI 0COOEHHOCTBIO CIIPOEKTUPOBAHHOW CHCTEMBI OLIEHUBAHUS SIBIISIETCS
COTJIaCOBAaHHOCTh OIICHOYHBIX MEPOIPUSATUN M 3alJIAHUPOBAHHBIX PE3YJIbTaTOB
oOyuenus. Kaxsioe oneHouHOE MEPOIpUSTUE HAMPABIEHO Ha (POPMUPOBAHUE WU
U3MEpeHUe 3HaHUs / YMEHHS B KOHTEKCTE, YKa3aHHOM B pe3yJibTaTe 00y4eHUsl.

B nmucuumivHe «XuUMHS» K OCHOBHBIM OIEHOYHBIM  MEPONPUSITHIM
OTHOCATCA: 3aJlaHusl B TECTOBOM (popme, MpaKkTUYECKHUE 3aJjaHusl Ha COCTABJICHHE
ypaBHEHUN  peakuuid, KIacCUPUKAIMIO W  HOMEHKIATYPY  XUMHUYECKHUX
COCIMHEHUW, pacyeTHble 3aJaud, JabopaTopHble  pabOThl,  MPAKTHUKO-
OpUEHTUPOBAHHbIE 3a/aHus (pacueTHblE M TEOpeTHYecKHe). B  mpukiagHbIx
MOJAYJSX B KaU€CTBE OLICHOYHBIX MEPOINPHUATUN TAKKE 3alUIAHUPOBAHBI KEHCHI U
y4e0HO-UCCIEI0BATENBCKUE MPOEKTHI.

Peanuzanus olleHOYHBIX MEPONPUATHI MO XMMUU 3aIlUIAHMPOBAaHA B pamMKax
TEKYLIEro, pyOeKHOTO (TEMaTUYECKOIr0) KOHTPOJIS U MTPOMEKYTOUHOM aTTecTaluu
1O TUCUHUILIIUHE.

Cucrema OLIGHOYHBIX MEPOIPHUATHI HampaBieHa Ha (QOPMHUpPOBAHUE Y
oOyuyaroluxcs CIeayoImX oOUMX U NpopeCCUOHATbHBIX KOMIIETEHIUH:

OO0mue KOMIETEHIIUM:

OK O01. BseiOupats cnocoObl pemieHus 3aaad  NpodecCUuOHAIbHON
JEATEIbHOCTH IPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM

OK 02. Hcnonb3oBaThb COBPEMEHHBIE CpEICTBA TIOMCKA, aHalu3a W
MHTEpHpeTauud nHGOopMauu U UHPOPMAIMOHHBIE TEXHOJIOTUN AJIS BBHIITOJIHEHHUS
3a/1a4 MpoheCCUOHAIBHOU JIeITeIbHOCTH

OK 04. DddexTuBHO B3aUMOAEHCTBOBATH M pabOTaTh B KOJUJICKTUBE U
KOMaH/1e

OK  07. ConelcTBOBaTh  COXPAHEHHUIO  OKPYXKAlOWIEW  Cpensbl,
pecypcocOepexeHnto, NPUMEHITh 3HaHUS 00 W3MEHEHUW KiIMMaTa, TPUHLIUIIBI
OEepeXIMBOTO MPOU3BOACTBA, A(P(PEKTUBHO JEHCTBOBATH B YPE3BBIYANMHBIX
CUTYaLMIX

B pamkax mporpammbl y4eOHON JUCHMILIUHBI (OPMUPYIOTCS JTUYHOCTHBIE
pe3yJIbTaThI:

JIP 1 - Oco3Haromuii ce0st TpaKJaHUHOM U 3aIIIUTHUKOM BEJIUKOM CTpaHbI

JIP 10- 3aboTsmmiics 0 3alIuTe OKpYXKarolleil cpeibl, COOCTBEHHON U Uy>KOii
0e30macHOCTH, B TOM YHCIIe ITU(POBOIA

JIP. 16 - [IlpuHuMaromMii  OCHOBBI  3KOJIOTUYECKOW  KYJIBTYPBHI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO  3KOJIOTHUECKOTO  MBIIIJICHUS,
MPUMEHSIOIINNA OMBIT HKOJIOTHYECKH OPUEHTUPOBAHHOU pedIeKCUBHO-OLIEHOYHOM
U IPAKTUYECKON AESITENIbHOCTU B U3HEHHBIX CUTYalHUsIX U MPOo(ecCHOHATbHON
NeATETbHOCTH

JIP 26 - JleMOHCTpUPYIOLIMIA HaBBIKK CAMOOOYUYEHUS
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JIP 30 - CrnocoOHBIN TeHepupoBaTh HOBBIE WACH IS PEIICHUs 3ajaad,
BBIJIBUTATh  aJbTEPHATHUBHBIE BApUAHTHI  MO3WUIUOHUPYIOIMA  ce0s, Kak
PE3YIBTATHBHBIN U MPUBJIEKATEILHBIN YIaCTHUK TPYIOBBIX OTHOIICHUN

Cucrema OIEHOYHBIX MEPONMPHUATHI O XWMHUHW TPEACTABJICHA B TMACIOPTE
OIICHOYHBIX CpeACTB (Tabmnwuia 1).
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Ta6nuna 1. [TacnopT O1EHOYHBIX CPEJICTB MO JUCHUIUIMHE « XHUMUSDH)

Ne Mopnyas / Pa3nea / Tema PesyabraT 00yuenus THbI OLEHOYHBIX MepPONPUATHI
| OcHoOBHOe co/iep:KaHue
1 Paszgen 1. OcHOBBI CTPOEHUA (I)OpMyJI](lpOBaTL 0a30BbLIC NOHATHSA
BellecTBa ¥ 3aKOHbI XMMHH
1.1 |Crpoenue aromoB xumuueckux|CocraBisaTh xumuueckue ¢opmynsl|l. Tect «CtpoeHre aToMOB XMMHUYECKHX 3JEMEHTOB M IPHPOJA
9JIEMEHTOB U [PUPO/IA|COEIMHEHUN B  COOTBETCTBUM  CO|XMMHUYECKOH CBSI3N».
XUMHUYECKOH CBSI3U CTENEHbIO OKHUCJIEHUS XMMHUYECKHX|2. 3aJaud Ha COCTABJIEHHME XMMUYECKUX (DOpMYJT IBYXaTOMHBIX
9JIEMEHTOB, UCXOMS U3 BAICHTHOCTH U |COEAWHEHHH (OKCHUIOB, CyIb()HI0B, THIPUIOB U T.I1.)
JIEKTPOOTPHULIATEIILHOCTH
1.2 |Ilepunoguueckuit 3aKOH u | XapakTepu3oBaThb xumuyeckue|[IpakTuKO-OpUEeHTHPOBAHHBIE ~ TEOPETHMYECKHE  3aJaHusd  Ha
tabnuua J[.1. Menneneesa AJIEMEHTHl B COOTBETCTBHHM C HX|XapaKTePH3alHMI0O XHUMHYECKHX OJJIeMEeHTOB: «Mertammyeckue /
MOJIOKEHUEM B IEPUOAMYECKON |[HEMETAIJIMUYECKUE  CBOMCTBA,  AJIEKTPOOTPHULATENBHOCTh U
cUCTeMe XUMHYecKkux 3yeMeHToB J[.M.|cpoacTBO K 3JIEKTPOHY XUMUYECKUX 3JIEMEHTOB B COOTBETCTBHE C
Menpeneesa UX DJIEKTPOHHBIM CTPOCHHEM M IOJIOXKEHHEM B IEPUOINYECKOU
cucTeMe XxuMuieckux aneMeHToB J[.M. Menaeneeay»
2 |Pa3nen 2. Xumnveckue|CocTaBiasaTe ypaBHeHuss M cxeMmbl|KonTposabHas padora
peakuuu XMMHMYECKHX peakuui «CTpoeHue BellecTBa U XUMHUYECKHE PeaKIMu»
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Ne Mopnyas / Paznea / Tema PesyabraT 00yuenus THbI OLEHOYHBIX MepPONPUATHI
2.1 |Tunel XUMUYECKHUX PEaKIIUi CocrtaBisiTh peakiuu coeauHeHus,|l. 3agaun Ha COCTaBICHUE YPAaBHEHUM PEaKIIHA:
pasnokeHusi, OOMEHa, 3aMEIICHHUs,|— COCAMHEHHUs, 3aMELICHMs, Pa3JIokKEeHMs, OOMEHa M peakuui C
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE  |y4aCTHEM KOMILJIEKCHBIX COEIMHEHUI (Ha npumepe
peakuuu U PEeaKINH [TUIPOKCOKOMIIJIEKCOB aTFOMUHUS U IIUHKA);
KOMIUIEKCO0Opa3oBaHus (Ha MpUMeEpe|— OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUil C UCIIOIb30BAHUEM
THIPOKCOKOMITJIEKCOB ~ QIIOMUHUSI U |METOJa 3JIEKTPOHHOT0 OajaHca;
IIMHKA) C y4aCTHMEM HEOPraHWYeCKHX|— C Yyd4acTHeM KOMIUIEKCHBIX COEAMHEHHH (Ha mpumepe
BELIECTB TUIPOKCOKOMITJIEKCOB IIMHKA U aJTIOMUHUS).
2. 3agaun Ha pacyeT KOJIMYECTBEHHBIX XApPAKTEPUCTUK MPOAYKTA
peaKuy COCAMHCHUS, MAcCOBOH WM OOBEMHOW JIOJIM BBIXOJA
NPOJIYKTa PEaKUUH COCAUHEHUsT OT TEOPETHYECKH BO3MOYKHOIO;
O00OBEMHBIX OTHOIICHUH Ta30B; KOJIMYECTBEHHBIX XapaKTEPUCTUK
UCXOIHBIX BEIIECTB M TMPOJYKTOB peakluu; Macchl (00beMm,
KOJIMYECTBO BEILIECTBA) MPOAYKTA PEAKIUH, €CIIU OJJHO U3 BEIIECTB
JAHO B BHJE pacTBOpa C OINPEACICHHOW MacCcOBOM JoJeit
PacTBOPEHHOTO BEILIECTBA
2.2 |DnekTtponuTudeckas CocraBnsATh ypaBHEHHMs XUMHUYECKHX|l. 3agaHus Ha COCTABIIEHHE MOJEKYJSIPHBIX M MOHHBIX PEaKLUUid ¢
JICCOLIMAIMS M HIOHHBI OOMEH |peakluyd MOHHOTOo OOMEeHa C y4acTHEM |ydyacTUEM OKCHUJIOB, KHCJIOT, OCHOBAaHMHM M COJIeH, HOHHBIX
HEOPraHUYECKHUX BEILECTB peakuMii  ruAponM3a  COJed,  YCTAHOBJIEHHUE  HU3MEHEHHUs
KHCIIOTHOCTH CPEJIbI.
2. JlaboparopHas paboTa «Peakuuu ruIpoan3a
3 |Pasmen 3. Crpoenne wu|Hccrenosars crpoenne u cpoiicrea|Konrposnbnas padora «CBoiicTBa HEOPraHH4YECKHX BELIECTB
cBOMcTBA HeOpraHu4yecKux [HEOPraHMIeCKUX BElecTs
BellecTB
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Moayas / Pa3nen / Tema

PesyabraT 00yuenus

THbI OLEHOYHBIX MepPONPUATHI

3.1

Knaccudukanus, HoMeHKIaTypa
U CTPOCHHE HEOPTraHWYECKUX
BEIICCTB

KnaccudunupoBars HeopraHuyeckue
BEIIECTBA B COOTBETCTBUU C MX
CTpOEHUEM

1. Tecr «HomeHknaTypa ¥ Ha3BaHHME HEOPraHMYECKUX BEILECTB
UCXOAS W3 UX XUMHUYECKOW (OPMYNIbl WIH COCTaBICHHE
XUMHUYECKOM (QOpMyJbl HMCXOAS M3 Ha3BaHUS BeELIECTBAa IIO
MEKIyHAPOAHOU MIIM TPUBUAIBHOM HOMEHKIIATYPE.

2. 3amaun Ha pacyeT MaccoBOM JOJM (MAacchl) XUMHMUYECKOIO
37eMeHTa (COeIMHEHHUS) B MOJIEKYJIe (CMECH).

3. IlpakTuyeckue 3aiaHus MO KiaccUpUKALMM, HOMEHKIAType U
XUMHYECKUM (popMynaM HEOPraHMYECKHX BEILIECTB Pa3IUYHBIX
KJIACCOB.

4. Ilpaktuueckue 3aJaHusl Ha ONPENCIIEHUE XHUMHUYECKOH
AKTUBHOCTH BEILLIECTB B 3aBUCUMOCTU BUJA XMMHMUYECKOH CBS3H U
TUIIA KPUCTAJUIMYECKOM pEeIIeTKH

3.2

Du3nKo-xUMHUUYECKUE CBOMCTBA
HEOPraHWYECKUX BEIIECTB

YcTaHaBnuBaTh 3aBUCUMOCTD (PU3HKO-
XUMHAYECKUX CBOWCTB
HEOPraHUYECKUX BEIIECTB oT
CTPOEHMS aTOMOB M MOJIEKYJI, @ TaKKe
TUIA KPUCTAJUIMYECKOMN pEeIIeTKH

1. Tect «OCOOEHHOCTH XMMHYECKMX CBOMCTB OKCHJIOB, KHCIIOT,
OCHOBaHU#, aM(QOTEPHBIX THAPOKCUIOB U COJICII».

2. 3ajgaHus Ha COCTaBJIEHHE YpPaBHEHHH XMMHUYECKUX peakUui ¢
y4acTHEM TIPOCTBIX M CIIOKHBIX HEOPTraHMYECKHX BEIIECTB:
OKCHJIOB METAJJIOB, HEMETAIOB U aM(OTEPHBIX JIIEMEHTOB;
HEOPraHUYECKUX  KHCIOT,  OCHOBaHUH U  amMQOTEepHBIX
THJIPOKCUIOB, HEOPTraHWYECKHX COJICH, XapaKTepPU3YIOIIUX WX
CBOMCTBA U CIIOCOOBI TOTYYEHHUSI.

3. TlpakTHKO-OpUEHTUPOBAHHBIC TEOPCTHUYSCKUE 3aJaHUsS Ha
CBOICTBA U MOJTy4€HUE HEOPTAaHUYECKUX BEIECTB.

4. JIaboparopnas padota «CBOICTBA METANIOB U HEMETAJLIIOBY

3.3

HpOI/ISBO,Z[CTBO HCOPTaHUYCCKUX

BEIIECTB. 3HaueHue "
npuMEeHeHne B OBITY W Ha
MIPOU3BOJACTBE

OO0O0OCHOBBIBATH
MIPUMEHCHHE

3HAUYEHHUE H
HEOPTaHHYECKUX
BEILIECTB B OBITOBOM H
MTPOU3BOICTBEHHOM EeSITETLHOCTH
YyenoBeka WX (U3HKO-XUMHUYECKUMU
CBOMCTBaMH

[IpakTUKO-OPHEHTHUPOBAHHbIE  3aJaHUs 1O  COCTaBJCHHUIO
XUMHNYECKUX peaKI_[I/II\/'I C ydaCTHUEM HCEOPraHMYCCKHUX BCHICCTB,
UCHOJB3YEeMBIX Ui MX WICHTU(UKAIMK U [POMBIIIICHHBIX
CIOCOOO0B MOJTyUEHUs
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Ne Mopnyas / Paznea / Tema PesyabraT 00yuenus THbI OLEHOYHBIX MepPONPUATHI
4 |Pa3nen 4. Crtpoenne u|HccaenoBarh crpoenne u cBoiictBa| KonTposbHas padora
CBOiiCTBA OpraHH4ecKHX|OPraHHYeCKUX BelecTB «CTpoeHue U CBOIiCTBa OPraHN4YeCKHX BellecTB
BellleCcTB
4.1 |Knaccudukanus, crpoenue u|KnaccupuuupoBats  opranuyeckue|l. 3agaHus Ha cOCTaBICHHE Ha3BaHUH OPraHUYECKUX COEAMHEHUM
HOMEHKJIaTypa  OpPraHMYECKHUX|BELIECTBA B COOTBETCTBUM C MX|IO TPUBHAJIBHOW WJIM  MEXKIYHApOJHOM CHCTEMAaTHYECKOU
BEIIIECTB CTPOEHUEM HOMEHKJIaType
2. 3agaHMsT Ha COCTAaBJIIEHUE IOJHBIX U  COKpALICHHBIX
CTPYKTYPHBIX ~(OPMYJI OpPraHUYECKMX BEIECTB OTHEIbHBIX
KJIaCCOB
3. 3agaun Ha ompezeneHue npocrennield GopmMyibl OpraHuyecKon
MOJIEKYJIbI, UICXOS U3 3JIEMEHTHOTO cocTana (B %)
4.2 |CsoiicTBa OpraHu4ecKuX | Y cTaHaBIMBATh 3aBUCUMOCTb (U3UKO-|1. 3agaHus Ha COCTaBICHHME ypaBHEHUH XUMHYECKUX PEAKIMNA C
COEIMHEHUN XUMHUYECKUX CBOMCTB OpraHMYECKHX|y4yaCcTHEM OpPraHMYECKHUX BEIIECTB Ha OCHOBAHMM HMX COCTaBa U
BEIIECTB OT CTPOEHUS MOJIEKYII CTPOEHHUS.
2. 3ajgaHusl Ha COCTaBJICHHME YPABHEHMH XMMHUYECKUX peakluH,
WUTIOCTPUPYIOIIUX XMMHUYECKHE CBOMCTBA C Y4€TOM MEXaHU3MOB
NIPOTEKAaHNUs  JaHHBIX PpEaKUUd UM  TIEHETUYECKOM  CBS3H
OpPraHUYECKUX BEILECTB PA3HBIX KJIACCOB
3. PacuerHble 3a7auu MO YpaBHEHMSIM peEaKLUUd C y4acTHEM
OpPraHMYECKUX BEIIECTB.
4. JlaGopatopHas pabora «llomyueHue 3THIIEHA U HU3Yy4YEHHUE €ro
CBOMCTB»
4.3 |Oprannueckue  BemecTBa  B|OOGOCHOBBIBATH 3HA4YCHHE u(lIpakTUKO-OpUEHTUPOBAaHHBIE  3aJaHus IO  COCTABJICHUIO

KHU3HCICATCIIBHOCTH  YCJIOBCKA.
HpOI/ISBO,Z[CTBO U TPUMCHCHHC
OpTraHUYCCKUX BCIICCTB B
MMPOMBIIIJICHHOCTH

IIPUMEHEHHE OPraHWYECKHX BEIIECTB
B OBITOBOW ¥ MPOM3BOACTBEHHOMN
NeSITEIbHOCTH 4YeJIoBeKa UX (PU3HKO-
XUMUYECKUMU CBOMCTBAMU

XUMHUYCCKUX peaKuHﬁ C Y4YaCTHEM OpPraHU4YC€CKUX BCIICCTB,
HCIIOJIb3YCMBIX JIIA Hux I/II[CHTI/I(I)I/IKH.]_[I/II/I B 6LITy n
MIPOMBIINIJIICHHOCTH.
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Ne Mopnyas / Paznea / Tema PesyabTaT 00yuenust THbI OLEHOYHBIX MepPONPUATHI
S5 |Pazmen 5. Kunermueckue wu|UcciaenoBarn paBHOBecHe u|KontpoabHass padora«CKOpOCTh XHMHMYECKOH peakuum |
TEPMOAMHAMHYECKHE CKOPOCTh XMMHYECKHUX pPeaKkuuii XMMHYeCKOe PAaBHOBECHE»
3aKOHOMEPHOCTH MPOTEKAHUS
XHMHUYECKHX peakumid
5.1 |Kunernueckue 3akoHoMepHOCTH [MccnenoBars BiusiHue KoHIEeHTparw| 1. Jlaboparopras paboTta Ha BEIOOD:
MPOTEKAHUS XUMHYECKHX | pearupyronmx BEIIECTB u|— «OnpeneneHue  3aBUCUMOCTH  CKOPOCTH  pEaKkUMH  OT
peakuui TEMIEPATYPbI Ha CKOPOCTb |[KOHIIEHTPALlMK PEarupyomux BeIecTBY;
XUMHYECKHUX PEaKIIHii — «OrmpeneneHue  3aBUCUMOCTH ~ CKOPOCTH  PEaKIUU  OT
TEMIEPATYPbI».
2. IIpakTHKO-OPUEHTHUPOBAHHBIE TEOPETHUECKHE 3aJaHusl Ha
aHain3  (aKTOpPOB, BIMAIOIIMX HAa M3MEHEHHE CKOPOCTH
XUMHYECKON peaKInu
5.2 |TepmoauHamuyeckue UccnenoBats BnusHue u3MeHeHus|l. 3amaun Ha pacyeThl TEIIOBBIX A(D(HEKTOB XUMUYECKUX PEAKIIHiA
3aKOHOMEPHOCTH  TPOTEKaHUs [KOHLEHTPAIIMH  BEIIECTB, PEAKIHH|U ONpeAeTeHHe TUIA Peakuuu (Mo TersioBoMy 3(deKTy: 3K30- u
XUMHYECKHUX peakuui. |cpellbl U TeMIepaTypbl Ha CMEILIEHHE|YHI0TEPMHUECKHE).
PaBHoBecue XUMHUYECKUX | XUMUYECKOTO PaBHOBECHS 2. IlpakTUKO-OpMEHTHUpPOBAaHHBIE 33/JaHHUSd Ha TMPUMEHEHUE
peaxiui npuHnuna Jle-Illarense s HaX0XKACHUS HAIIPABJICHUS CMELICHHUS
paBHOBECHs] XMMHMUYECKOM peakuud U aHaiu3  (HakTopos,
BJIMSIOUINX HA CMELEHUE XUMUYECKOTO PAaBHOBECHS.
3. JlaGopatopnas pabota «V3yueHue BIUAHHUS Pa3TUUYHBIX
(akTOpPOB HA CMEIIEHNE XUMHUECKOTO PABHOBECHSI»
6 |Pasnen 6. Jlucrepcubie HccnenoBars nucnepcHblie cucrembl | KonTpoJsbHasi padora no teme «/{ucnepcHbie cucreMbDy
CHCTEeMBbI
6.1 |[ducnepcHble CUCTEMBI n|Paznuyare  uMcTUHHBIE — pacTBOPSL|l. 3agaun HA IPUTOTOBJIEHHUE PACTBOPOB.
(bakTOpbl X YCTOMUNBOCTH KOJUIOUAHbBIE pacTBOpHI n|2. IlpakTUKO-OpMEHTHpPOBAaHHBbIE pacueTHblE 33JaHUS  Ha
rpy0ouctiepcHbIe CUCTEMBI Ha|UCHEpPCHBIE  CHCTEMBI,  HCIOJIb3yeMble B  OBITOBOM M

OCHOBC XMMHYCCKOTO SKCIICPUMECHTA

MIPON3BOJICTBEHHOM JIEATEIHHOCTH YEIOBEKA.
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Ne Mopnyas / Paznea / Tema PesyabTaT 00yuenust THbI OLEHOYHBIX MepPONPUATHI
6.2 |HccnenoBanue cBoiictB|UccnenoBaTh dbuszuko-xumuieckue|Jlaboparopuas padora (Ha BBIOOD):
JUCIIEPCHBIX CUCTEM CBOICTBa pa3IUYHbIX BUJ0B|— IIpuroroBienue pacTBopos;
JMCTIEPCHBIX CHCTEM — HMccnenoBanue 1UCHEPCHBIX CUCTEM.
7 |Pazmen 7. KauecrBennnie|Mccuenosarn CBOIICTBA
peakuuu OOHApY KeHHsI |OPTrAaHHYECKMX M HEeOpPraHu4ecKUux
OpPraHu4ecKux 1 |BeLeCTB c HCNOJIb30BAHHEM
HEOPraHMYeCKHX BellecTB Ka4eCTBEHHbIX peakIuii
7.1 |O6napyxenue Heopranmdeckux |lccnenoBars kauectBeHHble peakiuu|l. JlabopaTopHas pabora (Ha BEIOOD):
KaTHOHOB U aHMOHOB HEOPraHMYEeCKUX BELIECTB — AHanuTu4eckue peakuuu kaTuoHoB [-VI rpym;
— AHaIMTUYECKHUE peaKluy aHUOHOB.
2. IlpakTHueckue 3alaHUsl Ha COCTABJIEHHWE YpaBHEHMH peakiui
oOHapyxeHust kaTuoHoB [-VI rpynn u aHHOHOB, B T.4. B
MOJIEKYJISIpPHON U MOHHOH (popmax.
7.2 |OOHapyxenue  opranuueckux|lccrnenoBath kadecTBeHHbIe peakuuu|l. JlaboparopHas pabota (Ha BBIOOD):
BEIIECTB OTAENBHBIX KJIACCOB C|OpraHMYECKHX coenuHeHuil|[— KauecTBeHHbIE peakIMM Ha OTAENbHBIE KJIACChl OpPraHUYECKHX
MCIIOJIb30BAHUEM KA4yE€CTBEHHBIX |OTIEIbHBIX KJIACCOB BELIECTB;
peakui — KauecTBeHHBIII aH&IN3 OpPraHUYECKUX COEAUMHEHUN IO
(YHKIMOHATIBHBIM TPYIIIIAM.
2. [IlpakTmueckue 3ajaHus Ha COCTaBICHHE KAaYECTBEHHBIX
peakuuii oOOHapyKeHHUs OPraHUYECKUX COeTMHEHUN
Il | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJepKaHMe (CoAepKaHue MPUKJIATHOT0 MOIYJIs)
8 [Pa3nmex 8. OuenuBarp nociaeacrBus ObITOBOM |3ammTa Keiica (¢ yderom Oyaywmeil mnpodgeccuoHAIbBHON
Xumus B ObITY U |H NPOM3BOJCTBEHHON NeATEJbHOCTH |1esITeIbHOCTH)
NMPOU3BOJACTBEHHOM YeJi0BeKa c 100%370101071

ACATECJIbHOCTH Y€J0BECKA

JKO0JIOrHYECKOii 0e30IMacHOCTH

XUMUs B
MIPOU3BOJACTBEHHOMN
NEITEILHOCTH YeI0BEKa

OBITY u

OreHuBaTh IIOCIEACTBUA OBITOBOH U
MIPOU3BOJICTBEHHOMN NEeATEILHOCTHU
YeJIOBEKa € IO3UIUHA DKOJIOTMUECKOI

Keiic (¢ yaerom Oynymieit mpodeccrnoHaabHOM TeITeTbHOCTH)
Bo3MoskHBIE TEMBI KEUCOB:
1. [ToTennenue KnMMaTa U BRICBOOOKIEHNE Ta30BBIX THAPATOB CO
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Ne Mopnyas / Paznea / Tema PesyabTaT 00yuenust THbI OLEHOYHBIX MepPONPUATHI
0e301acHOCTH JIHa OKEaHa.
2. bynymue marepuainsl sl aBUa-, MAIIMHO- ¥ IPHOOPOCTPOSHHUSL.
3. HoBble MaTepualibl A1 COTHEYHBIX OaTapei.
4. JlexapcTBa Ha OCHOBE PACTUTENIbHBIX [IPENAapaToOB
9 [(Pasgen 9.1. HcciaenoBanue u|HTepnpernpoBaTh  XHMHYecKHe|3alUTa Yy4eOHO-HCC/I€I0BATENBLCKOr0 IMPOEKTa (€ Yy4eToM
XHMHYECKH aHAJIN3 00bEKTOB |Mpouecchl U siBJieHUus B Ouocepe (Oyayuieit mpodeccunoHAIbHOM 1eATEIbHOCTH)
onocdepnbl
9.1 |OcHoBBI nabopaTopHOH | BeIOTHATH IIOJIHBIN k| 1. JlaboparopHas pa6ota «OCHOBBI JIAOOPATOPHON PAKTUKI.
NPAaKTUKHA B MPO(HECCHOHATBHBIX [9KCIIEPUMEHTAIFHOTO HCCiIe0oBaHus ¢|2. TUIoBbIe pacdyeTsl 0 TEMATUKE IKCIIEPUMEHTA.
nabopaTopusx coOJIroJIcHMEeM IpaBUI  Oe30macHoro (3. 3anaun Ha BBIUHCJICHUE CpeIHEro 3HAYEHUS
oOpaiieHuss €  BELIECTBAMH M [3KCHEPHUMEHTAIbHBIX JaHHBIX, [IOTPEIIHOCTH.
1a00paTOPHBIM 000pYI0BaHUEM 4. IlpencraBneHue pe3ysbTaTOB 3KCIEPUMEHTa B Pa3iIM4HOMN
¢dbopme (Tabnwmia, rpaduk, OTYET, TOKIA], TIPE3CHTAINS).
9.2 |Xumuueckuit ananus npod Boas! (MccinenoBate XUMUYECKUN COCTAB 1. Tect «CBoMCTBa U COCTaB BOJBI».

po0 BOJIbI

2. 3aganne « XUMHUYECKUH COCTAaB BOJBI, THII BOJBI M CIIOCOOEI €€
NpUMEHEHUs» (C UCIIOTIB30BAaHUEM HOPMATUBHBIX JJOKYMEHTOB).
3. [IpakTHKO-OpHEHTHPOBAHHbIE TEOPETUYECKUE 3aJaHUS Ha
COCTaB BObI M CIIOCOOBI BHIPAXKEHUS KOHIIEHTPALMI 1 TiepecueT
KOHLEHTpaluH (C UCII0JIb30BAHUEM HOPMATHUBHBIX JIOKYMEHTOB).
4. JTaboparopHas paboTa Ha BBIOOD:

— OuncTKka BOAbI OT 3arpsiI3HEHUI;

— Omnpenenenne pH Boapsl U €€ KUCIOTHOCTH;

— Omnpenenenne )XeCTKOCTU BOJIBI M CITIOCOOBI €€ YCTPaHEHHUS
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2. KoHTPOJIbHO-0LIEHOYHbIE CPEACTBA MO JUCHUIITIHHE « XUMHUSD)

2.1. OueHo4YHBbIE CpeACTBA TEKYLIEr0o KOHTPOJA MO JAUCIHHUIUINHE
«XuMHUA»

Tekymuii KOHTPOJIb  PE3YyJAbTATOB OOYYEHUS MOXHO  OCYILIECTBIISITh
Pa3IMUYHBIMU METOJIAMU U C TOMOIIBIO PA3IMYHBIX OIEHOYHBIX cpenctB. Ilo
JUCHUIUIMHE «XHUMUS» B KAa4€CTBE CPEACTB TEKYIIETO KOHTPOJS MPUMEHSIIOTCS
BOIIPOCHI JIJIs OPTaHU3AlUA YCTHOTO U MMCBMEHHOTO ONpPOCa, CUCTEMBI 3aIaHUI B
TECTOBOM ¢opme, 3aauud U YIpaKHEHUs, MPAKTUKO-OPUEHTUPOBAHHBIE 3aJJaHUs
(TeopeTudecKue, pacueTHbIC, CUTYaI[MOHHbBIE), JabopaTOopHble PabOThl U JIpyrue
OLICHOYHBbIE MeponpusaTus. Hike npuBeeM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3aJaHNH B TeCTOBOM opme

Cucrema 3amaHuii B TeCTOBOW (opMe — 3TO cojepKaTelabHash CHUCTEMA,
OXBaThIBAIOIIASl B3aMMOCBSI3aHHBIE 3JIEMEHTHI 3HAHWU. B oTiamume oT TECTOB, B
CUCTEMAaX 3aJaHUM BEPOSATHOCTH IPABUIIBHOIO OTBETA HA IMOCIEAYIOLIEE 3aJaHHE
MOKET 3aBUCETh OT BEPOSATHOCTH MPABUIILHOIO OTBETA HA MPEBIAYIINE 3aJaHHUS.

Jnst Toro 4toOBI HA OJHOM COJEPXKATEIHLHOM MaTephaie MOXHO OBbLIO
COCTaBUTh HECKOJIbKO BAPUAHTOB TECTa, KOHCTPYUPYIOT 0a3y 3aaHUN B TECTOBOI
dbopme. Eciu ecTh KOMIBIOTEPHBIE MPOrPaMMbl TEHEpallMd TECTOB, TO B
porpaMmy CO3JaHMsl T€CTa BBOAUTCA 0a3a, BKIIOYAroNas B ceOsl mapajieibHbIe
[0 COAEPKAHUI0O W TPYAHOCTH BapUAaHThl OJHOTO M TOrO K€ 3aJaHusd. ITO
O3HAYaeT, 4YTO TMPOBEpPKa 3HAHUS TMPU3HAKOB, CBOMCTB, COCTaBa, (YHKIIHIA
OJIHOTUITHBIX OOBEKTOB MOXKET OBITh OpraHuh3oBaHa Ha 0a3ze OJHOTO M TOTO XKe
3aJlaHusl, MEHSIOIIETO0 B CBOEM TEKCTE€ TOJBKO Ha3BaHUE 3TUX OOBEKTOB. IJTHU
3aJlaHus Ha3bIBAIOT (DAaCETHBIMU, T.€. UMEIOIIUMHU ITIEPEMEHHBIE JJIEMEHTHI.

[IpuBeneM mnpumep CHUCTEMBI 3aJlaHU B TECTOBOUM (opme, BKIHOYAIOLIEH
dacerHble 3a0aHus (paceThl B 3aJaHUH 3aKIIOUYCHBI B (DUTYpPHBIE CKOOKH).

HasBanune TeMbl Tema 1.1 «CTpoeHue aToMOB XUMHUYECKUX JIEMEHTOB U
IIPUPOJA XUMUYECKOHN CBA3U»

Pesynbrar 00yuenus CocraBisiTh ~ XUMHUYECKHe  (GOpMYJbl  COECIMHEHUN B
COOTBETCTBUM CO  CTENEHBIO  OKUCICHMS  XUMHUYECKHX
DIIEMEHTOB, UCXOs u3 BaJICHTHOCTH u

QJICKTPOOTPULATCIIbBHOCTU

OO01re KOMIIETEHIIUNA OK 01

Bri0epurte 01MH NpaBUIbHBIN OTBET:

1. Atomel C 1 Si UMEIOT OIMHAKOBOE YHCIIO:

A) HEHTPOHOB B fAJIpe

b) sHepreTnyeckux ypoBHEH

B) a11eKTpOHOB Ha BHEIIHEM SHEPIreTUYECKOM YPOBHE
') anexTpoHOB

2. B pany xumuueckux snemeHToB Li-Be—B—C merannuueckue cpoiicTna:
A) ycunuBaroTcs

b) ocnaGeBaror

B) He MenstoTcs

') u3mMeHst0TCs MepuoANYECKU
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3. K s-351eMeHTaM OTHOCHUTCH:

A)K

b) S

B) Fe

I') Br

4. ITytem coequHeHus aTOMOB o1 HoMepoM 11 u 17 oOpasyercs BemecTBo ¢
XUMHUYECKOH CBA3BIO:

A) noHHOM

b) xoBaneHTHOM MOISIPHOM

B) xoBanieHTHOM HEMOJSIpHON

') meTanmuueckoi

5. {KOJIMYECTBO JIEKTPOHOB B aTOME; KOJIMYECTBO IHEPTETUYECKUX YPOBHEM;
KOJIMYECTBO JJIEKTPOHOB Ha IMOCJEIHEM HHEPreTUYECKOM YPOBHE; KOJMYECTBO
MIPOTOHOB B SIIPE aTOMa} COOTBETCTBYET

A) HOMepy mepuojaa

b) HoMepy rpyniibl

B) nopsigkoBomy HOMEPY

6. {xaopuay Oapus, aamMasy, aMMHaKy, CEpHOM KHCIIOTE } COOTBETCTBYET

A) MOHHAsI XUMUYECKasl CBSA3b

b) xoBasieHTHas MoJIsipHast XUMUYECKas CBSI3b

B) koBasieHTHas HEMOJSIPHASI XUMUYECKAasl CBSI3b

7. {cBsi3b, 00pa3oBaHHAas 3a CYET OOPA30BaHUs OOIIKX IIEKTPOHHBIX Tap;
CBsI3b, 00Opa30BaHHas 3a cueT 0000IIECTBICHUS BAJICHTHBIX 3JIEKTPOHOB; CBSI3b,
oOpa30BaHHAs 3a CUET ANEKTPOCTATUUECKUX CUJI MPUTSKEHUS | Ha3bIBACTCSA

A) noHHOU

b) Mmetainueckoit

B) koBasieHTHOM

8. {B mopsiiKe BO3pacCTaHUsI METAUIMYECKUX CBOMCTB; B OPsIIKE yObIBaHUS
pazuyca aTOMOB; B MOPSJIKE BO3PACTAHUS KUCJIOTHBIX CBOMCTB JIETy4YHX
BOJIOPOJIHBIX COCIMHEHUH } 2JIEMEHTHI PACIIOIO0KEHBI B PSITY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,Cl, 1

9. Kakoe u3 cyxaenuii BepHo 1715 aeMeHToB { VA rpynmsl , [VA rpynmsr, [A
TPYIIIIHI }

A) ob6mias hopmyIia JIeTy4ero BoJopoiHoro coenuaeHuss RH4

b) He 00pa3yroT JeTyunx BOJIOPOIHBIX COCTMHEHHMA

B) 1o 3aBepiiieHust SHEPTreTUYECKOTO YPOBHS HE XBATaeT TPEX JEKTPOHOB

10. Cpenu BeriecTs, ykazanubix B psaay {NHs, O,, HCI, SO,; CaO, HNO3,
Cl2, CO2; H2S04, HI, CuCl2, CH4, NH3} komn4ecTBO COeTUHCHHMIA C
KOBAJICHTHOM NOJISIPHOM CBS3BIO PABHO

A) Tpem

b) nBym

B) ueTbipem

11. Xumudeckasi CBA3b B MOJIEKYJIaX {030HA M XJIOPUIA KaJIbIIUs; CEPHOU
KHUCIIOTHI ¥ XJIOPH/Ia AMMOHUS; CEPHOM KUCIOTHI M 030HAa} COOTBETCTBEHHO
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A) KOBaJIeHTHAas MOJsipHAs U MIOHHAS

b) koBaneHTHas MojsipHas U KOBaJEHTHASI HEMOJISIpHAS

B) koBaneHTHast HEMOJIIpHAST U MOHHAs

Kak BHIHO W3 MPUBENEHHOTO MpUMEpa, Kaxaoe (aceTHoe 3aJaHue MOKET
ObITh TPe0oOpa3OoBaHO B HECKOJBKO PA3JIMYHBIX BAapUAHTOB OJHOTO 3a/aHMSI
TE€CTOBOM cucTeMbl. [Ipu opranuzaiuu aBTOMaTU3UPOBAHHOTO TEKYIIETO0 KOHTPOJIS
MOSIBJISIETCS BO3MOXHOCTh T'€HEpaluy OO0JIBIIOro KOJMYEeCTBAa BapHAHTOB TECTa,
IIPU 3TOM 3aJlaHus, MOJy4YeHHbIe U3 (paceTa, OyayT mapalliebHbI IO COJEPKAHUIO
U TPYJIHOCTH.

2.1.2. [IpakTHyeckue 3aJaHUs U 3a1a4N

[IpakTuueckue 3amaHus W 3aa4yd, 4YacTO MCIOJb3yeMble B KayeCTBE
JTUAAKTUYECKUX CPEJICTB B €CTECTBEHHOHAYYHBIX IUCIUIUIMHAX, TaKXKE€ MOTYT
ObITh (haceTHbIMU. BO3MOXHO NpUMEHEHUE 3ajady C BapuaHTaMu OTBeTa IS
yA00CTBa OpraHu3alliid aBTOMaTU3UPOBAHHOTO KOHTPOJISL.

[IpakTrdeckue 3aaHus U 3aJ]a4i IPEACTaBICHBI B pa3jieax:

1. OcHOBBI CTPOEHHsI BelIeCTBA — 33Ja4M HA COCTABJICHUE XUMHYECKHX
dbopMyI1 IBYXaTOMHBIX COeTUHEHUHN (OKCUIOB, CYIb(GUIOB, TUAPHUAOB U T.I1.).

2. XuMHYeCKHe peakiuu

2.1. 3amaun Ha COCTABJICHHE YPABHEHUN PEAKLMMI: COCIMHEHUS], 3aMEUICHHUS,
pasnokeHusi, oOMeHa M pPEaKIUid C y4acTHeM KOMIUICKCHBIX COEJUHEHUN (Ha
npuUMepe  TUIPOKCOKOMIUIEKCOB  QJIIOMUHUA W IMHKA);  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINI C UCIOJIB30BAHUEM METO]Ia AJIEKTPOHHOTO OajaHca;
C y4acTHeM KOMIUIEKCHBIX COSTMHEHUH (Ha MpUMEpe THIPOKCOKOMIUIEKCOB IIMHKA
Y QJTIOMUHUSA).

2.2. 3ajaun Ha pacyeT KOJUYECTBEHHBIX XapaKTEPHUCTUK MPOIYKTa PEAKLIHU
COCIMHEHUS, MAacCOBOM WM OOBEMHOM JOJM BBIXOJIAa TPOJYKTA pEaKIuu
COCIMHEHUS OT TEOPETUUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIIEHUN Ta30B;
KOJIMYECTBEHHBIX XapPAKTEPUCTUK HCXOJHBIX BEIIECTB M MPOAYKTOB PEaKIIUU;
Macchl (00bEM, KOJIMYECTBO BEIIECTBA) MPOYKTA PEAKIIUU, €CJIU OJTHO U3 BEIIECTB
JJAaHO B BHJIE pPACTBOpa C OIPEICICHHONM MAaCcCOBOM JIOJI€d PAaCTBOPEHHOIO
BEIECTBA.

2.3. 3agaHus Ha COCTaBJIEHNUE MOJIEKYJIIPHBIX U MOHHBIX PEAKINANA C YYaCTHEM
OKCHJOB, KHCIIOT, OCHOBAaHMN M COJI€d, WOHHBIX PEAKUHUU TUIPOJIMU3A COJIEH,
YCTaHOBJICHHE U3MEHEHUSI KUCIIOTHOCTH CPEJIbI.

3. CTpoeHue U CBOMCTBA HEOPTraHNYECKUX BElECTB

3.1 3agaum Ha pacyeT MaccoBOM JOJM (MacChl) XMMHUYECKOTO 3JIEMEHTa
(coemuHeHus) B MOJIEKYJie (CMecH).

3.2. [Ilpaktuueckue 3agaHusi MO KJIaCCUPUKAIMKA, HOMEHKIAType U
XUMUYECKUM (POopMysiaM HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KIACCOB.

3.3. IlpakTuueckue 3aJaHus Ha OINPEICIICHUE XHUMHUYECKONW AaKTHUBHOCTU
BEIIIECTB B 3aBUCUMOCTH BHJa XMUMHUYECKOW CBS3M U THUIA KPUCTAITMYECKOU
peIIeTKH.

3.4. 3agaHus Ha COCTABJIEHUE YPABHEHUN XUMUYECKUX PEAKLUUN C y4aCTUEM
MPOCTBIX U CJIOKHBIX HEOPTaHUYECKUX BEIIECTB: OKCHUIOB METAIOB, HEMETAIJIOB
1 aMm(bOTEPHBIX JIEMEHTOB; HEOPTraHUYECKUX KHUCIIOT, OCHOBAaHHUMN U aM(pOTEPHBIX
TUAPOKCUIOB, HEOPraHMYECKHUX COJIEM, XapaKTepHU3YIOIIUX HX CBOWCTBA U
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CHOCOOBI MOTYYECHHS.

4. CTpoeHue U CBOHCTBA OPraHNYEeCKUX BeleCTB

4.1. 3agaHus Ha COCTaBJIEHWE HA3BaHWM OPraHUYECKUX COEIMHEHHH IO
TPUBHAIBHOU WJIM MEKIYHAPOIHON CUCTEMATHYECKON HOMEHKIIATYPE;

4.2. 3agaHuss HAa COCTABJICHHE TIIOJHBIX M COKpPAIIEHHBIX CTPYKTYPHBIX
(dbopMyI1 OpraHMYECKUX BEIIECTB OT/IEIBHBIX KJIACCOB.

4.3. 3amaum Ha ompeneircHUe mnpocTeimeld QopMysbl  OpraHMYECKON
MOJIEKYJIbI, UCXOJI U3 AJIEMEHTHOTO cocTaBa (B %).

4.5. 3amaHus Ha COCTABIICHUE YPABHEHUN XMMHYECKUX PEAKIUN C y4acTUEM
OpraHUYECKUX BEIIECTB HA OCHOBAHUU UX COCTAaBA U CTPOCHHSI.

4.6. 3amaHus Ha COCTAaBJICHME YPAaBHCHMH XHMMHYECKMX PEaKIHi,
WUIIOCTPUPYIOIIMX XMUMHYECKHME CBOMCTBA C YYETOM MEXaHU3MOB ITPOTEKaHUSA
JAHHBIX PEaKUUi U TCHETUYECKOU CBSI3U OPraHUYECKHUX BELIECTB Pa3HbIX KJIACCOB.

4.7. PacueTHble 3a7a4d 110 YPABHEHUSM PEAKLUUN C y4aCTUEM OPTaHHUYECKHX
BEILECTB.

5. KuHeru4eckne U TepMOJAMHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEeKAHUSA
XHMHUYECKHUX peakuuii

5.1 IIpakTnueckue 3alaHusi HA OLUEHKY M3MEHEHHsS CKOPOCTH XUMHUYECKOU
peaklMd W HAMpaBJIECHUS CMEUIEHUS PAaBHOBECHS C MCHIOJb30BAHMEM IMPUHIMUIIA
Jle-lllarenbe.

5.2 3amaum Ha pacyueThl TEIUIOBBIX 3(PQPEKTOB XUMHUYECKMX PpEAKIUH U
OIpe/ieNICHUE TUIIAa PeaKIUU (110 TEIII0BOMY 3 (PEKTy: IK30- U S3HIOTEPMUUECKHE).

6. IncnepcHbie cUCTEMBI

6.1. 3amaun Ha TPUTOTOBJIEHUE PACTBOPOB.

7. KadecTBeHHble peaknud OOHAPY:KEHMS] OPraHUYeCKHUX H
HEOPIraHMYeCKHUX BeIleCTB

7.1. IlpakTMyeckue 3agaHusl Ha COCTABJIICHHE YPABHEHHM pEaKLHi
oOHapy>keHHUs KaTUOHOB [-VI rpyIn 1 aHMOHOB, B T.4Y. B MOJIEKYJIAPHON U MOHHOM
dbopmax.

7.2. llpakThueckue 3aJaHHs HA COCTaBIICHUE KA4ECTBEHHBIX PpPEaKLIHN
OOHapy>KEeHHsI OPraHUYECKUX COCTMHEHUIA.

9.1. UcciienoBanue 1 XMMHUYECKUI aHAJIM3 00bEKTOB Onocdepsbl

1. TunoBbIle pacyeTsl 10 TEMATUKE HKCIIEPUMEHTA.

IIpumepsl 32724 110 pa3HbIM TeMaM IMCHMILINHBI

I. C BapuanTaMu 0TBETOB

1. B peakiuto, TepmMoxuMuueckoe ypaBHeHue kotopoit S + O, = SO, + 297
kJx, BcTynuia cepa maccoi 1 r. Koau4ecTBO TEMI0ThI, BBIIECIUBILIEECS MIPU 3TOM,
paBHO:

A) 9,28 kJIx

b) 74,25 xJIx

B) 29,7 xIx

2. YKaXuTe COJb, BOJHBIN paCTBOP KOTOPOK UMEET LIEIOYHYIO CpEeay

A) cynbdar kanus

b) xnopua anmoMuHus

B) kapOonat xanus
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3. Ompenenute Ha3BaHWE BEIIECTBA, TJIABHAS II€TIh KOTOPOTO COCTOUT W3
YEThIPEX aTOMOB YTJIEPOJIa, COACPKUT KApOOKCUIIBHYIO TPYIIYy W OJHY JIBOWHYIO
CBsI3b, a TAKKE PATUKAIIBI METHIT U ATHIL.

A) 3-metmi-3-3Tun0yTeH-3-0Bast KHUCJIOTa

b) 3-metnn-2-3tundyreH-3-oBas KUCIOTa

B) 2-meTmii-3-3tun0yTeH-3-oBasi KHCIO0Ta

daceTHble 321241

4. CocraBbTe XUMHUYECKHE (HOPMYJIIBI ABYXaTOMHBIX COCTUHEHUN: {CHUITUIUA
Kasblus, Tuapun Oapus, cyiabdun sxenesa (III), oxcum azora (II), oxcun
amoMuHus, xiaopun xkenesza (II), autpun 6apust, okcun prytH (I), okcua cypbMbI
(V); okcua menu (I), xmopuna prytu (I11), HUTpUA KaJiusl, CUITUIIA MarHus, THIPUT
amomunus, cyiabdua csunna (II), Opomun muaka, oxcuna yriaepoaa (II), oxcunm
xyiopa (V); uutpua Harpus, noaun meau (I), okcun xpoma (1), okcua azora (V),
ruapun HaTpus, xaopua xpoma (I11), okcua kamus, okcua meimbska (111), cynshun
IIMHKA} .

5. Ilpu B3aumogeiictBuu {40; 20; 35} r cMecu {cepebpa U LIMHKA; LIMHKA U
MeJIi; MEJIU U KeJie3a} C COJSTHOM KUCIIOTOM BhIeNnuiochk {6,72; 2,24; 5,6} 1 raza
(1.y.). Onpenenute MaccoByro 1070 (B %) {IMHKA; MEAH; Keye3a} B CMECH.

6.YpaBHANUTE OKUCIUTENBHO-BOCCTAHOBUTEIIBHYIO PEAKIIUIO

{Mn02 + H,SO4 = MnSO,4 + O, + H,0;

Zn + K>Cro0O7 + HySO4 = ZnS0O4 + CI’z(SO4)3 + K»,SO,4 + H,0;

KCIO; + S = KCI + SO} MeToaoM 3JeKTpPOHHOTO OajaHca; ONpeeiUuTe
OKHUCJIUTENIb U BOCCTAHOBUTEITb.

7. Omnpenenure MOJIEKYJSIPHYIO (QOpMyJy YIJIEBOJOPOJA, COAEPIKAILEro
{80%; 85,7%; 75%} yrnepoma. OTHOCUTENbHAS TUIOTHOCTh MApOB BEIECTBA IO
{Bomopoay; BO3yXy; Kuciopoay} pasHa {15; 1,931; 0,5}.

A) CsHs

b) CoHs

B) CH,4

Bonpocureababie GOpMyJIUPOBKH:

8. Kakas macca ykCyCHOM KHCIIOTHI OTpeOyeTcsl JIsi CUHTE3a dTUjlaneTrara
maccoit 140,8 r. Beixon sdupa mnpumure paBHbiIM 80% OT TeopeTHyecKu
BO3MO>KHOTO.

9. Kakum peakTHBOM MOYKHO OTJIMYWTH IJIMIEPUH OT IIHOKO3bI? COCTaBbTE
ypaBHEHUE KaUeCTBEHHOW PEAKIIMH JIJIsi 00OHApYKEHUSI MHOTOATOMHBIX CIIUPTOB Ha
pUMepe TIIHIIEPUHA.

10. C moMoIip0 Kakoro peakTuBa MOXKHO Pacro3HaTh ranoreHua-uonsl (Cl-,
Br-, 1-)? CocraBbTe ypaBHEHHS KAaueCTBEHHBIX DEAKIUH B MOJICKYJISAPHOH |
MOHHOMU (popmax. YKaKuTe MPU3HAKU PEAKITUH.

3amaun, Kak W JApyrHE JUIAKTHYCCKHAE 3aJaHus, MOTYT BBIIIOJTHATh
oOydJaromyro M KOHTpoJupywoIlyr ¢yHKIuu. PemieHde 3agad  MOXeT
OCYIICCTBJIATHCS HA PA3IMYHBIX THITAX U dTAlax 3aHATHH.

2.1.3. [IpakTHKO-OpPHMEHTUPOBAHHbIE 32AHUA

[IpakTHKO-OpHEHTHPOBAHHBIC 3aJaHMs (KaK TEOpPETHYECKHEe, TaK |
pacyeTHbBIC), HAITPaBJICHBI Ha Pa3BUTHE PE3yJbTaTOB 00yUEHHS OCHOBHOTO MOTYJIS
(pazgensl:  «OcHOBBI ~ CTpoeHHsi  BemiecTtBa», «CTpoeHME H  CBOIMCTBa
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HEOPTaHUYECKUX / OpPraHUYECKUX BEILIECTBY, «Kunernueckue U
TEPMOJAMHAMMYECKAE 3aKOHOMEPHOCTM NPOTEKAHMUS XHMHUYECKHX DPEaKLUN»,
«/lucnepcHple CHCTEMBI») U BBIABIEHHE XHUMHUYECKOHW CYIIHOCTH OOBEKTOB
IPUPOJIbI, TPOU3BOJICTBA W OBITA, C KOTOPHIMU YEJIIOBEK B3aUMOJICHCTBYET B
Ipolecce MPaKTUIECKOU AeATEIbHOCTH (IPUKIATHON MOYJIb).

[IpakKTUKO-OPUEHTUPOBAHHBIE  3aJaHUSl  MOXHO  OIPEAECHUTh  Kak
NEAarornyecku IepepadoTaHHbIl (parMeHT NpPOPECCHOHAIBHON JEATEIbHOCTU
cnenranucta. OHM pa3paOaThIBalOTCS JUIsi HPOBEPKUM 3HAHUM U yMEHUH
oOyyaronuxcs JeHCTBOBaTh B IPAKTUYECKUX, HETHUIHYHBIX, YKCTPEMAJBHBIX U
apyrux curyanusx. llpy  u3ydeHMM JUCIUMIUIMHBL  «XHMHS»  IPAKTHUKO-
OPUEHTHPOBAHHBIC  33JaHMsI NPUMEHSIIOTCS I aKTUBU3aLUUU  y4eOHO-
NO3HABATEJIbHON JIEATEIbHOCTH OOY4YaIOIIUXCSl IYTEM «IOIPYKEHHUS» HUX B
npo0JieMbl XMMHMYECKHUX HCCIIEOBAaHUM, BO3HMKABIIMX B HCTOPUU Pa3BUTHUS
HAyKH, WJIA UMEIOIINX ITPAKTUYECKOE 3HAYCHUE JJIs1 YEJIOBEKA.

[IpuBenem mnpuMepbl NPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHU MO pas3fenam
«CTpoeHne M CBOMCTBA HEOPraHWYECKUX BeEIIECTB», «CTpPOEHHE M CBOWCTBA
OpPTaHUYECKUX BELIECTBY.

1. KapO0okcurepanust

HasBanune TeMbl Tema 3.3. «IIpou3BOACTBO HEOPTaHUYECKUX BELLECTB.
3Ha4yeHue U IPUMEHEHHE B ObITY M Ha IIPOU3BOJICTBE»

PeByﬂBTaT O6y‘leHI/I$I OO00CHOBBIBATL 3HAYEHHE U MNPUMCHCHHUEC HCOPraHUYCCKUX
BC€IICCTB B OBITOBOM | HpOI/I3BOIICTBeHHOI>'I JACATCIIBHOCTH
YCJIOBCKA UX (I)I/IBI/IKO'XI/IMI/I‘ICCKI/IMI/I CBOMCTBaAMU

OO0111e KOMIIETEHIIUN OK 01, OK 02

A 3HaKOMO JIM BaM MOHATHE «KapOOKcuTepanus»? B TepaneBTHUECKUX LEIIX
UCIIOJIB3YIOT ra3o00pa3Hoe BemecTBo. [lo 3Tol mpuyurMHE MOJO0OHYI0 METOIUKY
Ha3bIBAKOT «Ta30BBIMU YKOJIAMH». OJTa METOAUKA HCIIONB3YETCS I JICUEHUS
CEepJCUYHO-COCYIUCThIX  3a00JIeBaHUM, MOBBIIIEHUS  3JACTUYHOCTU  KOXKHU.
[loBbIlIEHHE COAEp)KAHMUS 3TOrO0 rasa B KpPOBU T'OBOPUT O HEKAYECTBEHHOMN
¢yHkun kpoBu. CaMoe yAMBHUTENBHOE, UTO OHO HUCIIOJIb3YETCSl B TBEPAOM BHJIE B
MUIIEBON MPOMBIIIJIEHHOCTH Ul XpaHEHUS U MEPEBO3KH MPOAYKTOB: PBIOBI, Msca,
MOPOKEHOTO.

3ananue

BriOepure o1MH NpaBUJIbHBIN OTBET:

1. O xakoM BelecTBE UIET peUb?

A) yriaekucnelii ras

b) kucnopon

B) ammuax

2. KakuM1 XuMHUYE€CKHMMH CBOMCTBAMH 00J1aJ1a€T 3TO BEIIECTBO?

A) KUCIOTHBIMH

b) ocHOBHBIMHU

B) amdorepubiMu

3. C uemM MOKET BCTyNaTh BO B3aUMOJIeicTBUE?

A) ¢ BO10I, OCHOBHBIMU OKCHJIAMHU, IIEJI0YAMH, HEKOTOPBIMH COJISIMHU

b) ¢ BoaOM, KHCIIOTHBIMHA OKCHJIaMH, IIEJI0YaMH, HEKOTOPBIMH COJISIMU
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B) ¢ Bogoii, KHCIIOTHBIMH OKCHJIaMH, KUCJIOTAMHU, HEKOTOPBIMHU COJISIMU

4. C moMOIIsI0 KaKOTO BEIECTBA €0 MOXKHO OOHAPYKUTH?

A) dbenondranenna

b) 6poMHoOiT BO/IBI

B) u3BecTKOBOM BOABI

5. [IpuBenute GakThl, KOTOPHIC TOKA3BIBAIOT OTPUIIATEIHLHOE BIMSHUE 3TOTO
ra3a Ha jKeJlyJI0YHO-KUIIICYHbIN TPAKT YEJIOBEKA.

2. IloBapeHHas coJib

Hassanue teMEbl Tema 3.3. «IIpou3BOCTBO HEOPTaHUUYECKUX BEILIECTB.
3HaueHUe U MPUMEHEHHE B OBITY U HA TIPOU3BOICTBEY

PGBYJ'IBTaT o6yqu1/1ﬂ OO00CHOBBIBATE 3HAYEHHUE U IIPUMEHCHUEC HCEOPraHUYCCKUX
BCIICCTB B OBITOBOM | HpOI/ISBOI[CTBeHHOfl JACATCIIBHOCTH
YEJIOBCKA UX (1)I/I3I/IKO'XI/IMI/I‘IGCKI/IMI/I CBOMCTBaMH

OO01ue KOMIIETCHIIMT OK 01, OK 02

N3BectHO, ur0 B Mupe a00biBaercsa mnpumepHo 100 MWIIMOHOB TOHH
IIOBAapeHHOW cosi B ToA. Ha mnumeBble HyXIbl PacxoAyercs OKOJO OJHOU
4eTBEPTOM YacCTH 3TOro KoiudecTna. Kyna e uaer octanbHas coib?

[ToBapeHHasi cojib COBEPUIEHHO HEOOXOAMMa MpU MPOU3BOJCTBE MSCHBIX U
pPBIOHBIX KOHCEPBOB, OHA HCIIOJIB3YETCS B METAJUIypTHYecKOdl oTpaciu
IPOMBIIUIEHHOCTH, MpU OOpadOTKE MEXOB MW pa3IUMYHBbIX KOX, B IIpolecce
NPUTOTOBJICHUS MbLIa, HJIET A IMOJY4YeHUS KaJbLUMHUPOBAHHOW  COJBI,
npumeHsiercs B MeaunrHe. OCHOBHOM MOTPEOUTENh COJIM — XMMUYECKas 0Tpaciib
IPOMBIIUIEHHOCTU. B 3T0l 00JacTH MCHONIBb3yeTCsl HE TOJBKO cama COJib, HO H
JIEMEHTBI, COCTABILIOIIME €e. B mporecce 31eKkTponusa €€ pacTBOpa MOJIy4aroT
XJIOp, BOAOPOJ M enkui Hatp. M3 pacTBOpa €IKOro Harpa MOJIy4aroT TBEPAYIO
11es104b — KaycTuk. CoeuHssi BOOOPOJ € XJIOPOM, IOJYUarOT COJITHYIO KUCIIOTY.

3agaHme: cocTaBbTE YPABHEHHS, ONNMCAHHBIX B TEKCTE PeaKLUil.

3. AuerniieH

HazBanue TeMbl Tema 3.3. ((HpOPBBOI[CTBO HCOPTraHNYCCKUX BCILCCTB.
3HaueHue U MNPUMCHCHHUEC B 6I>ITy 1 Ha [TPOU3BOACTBE»

Pe3yanaT O6y‘leHI/I$I OOOCHOBBIBaTh 3HAYCHHE U MNPUMCHCHUC HCOPIraHUYCCKHUX
B€OICCTB B OBITOBOM H HpOHSBO}ICTBeHHOﬁ JACATCIIBHOCTH
YCJIOBCKAa UX (I)I/ISI/IKO'XI/IMI/I"IGCKI/IMI/I CBOMCTBaAMH

OO01me KOMIIETCHIINT OK 01, OK 02

OaHuM ©3 caMbIX pPacHpOCTPaHEHHBIX CIIOCOOOB CBAapKHU IIJIaBICHUEM
SBJIIETCSI Ta30Basi CBapKa, KOTOpas MPOM3BOJIUTCS C OOpa3oBaHUEM Ta30BOTO
MJIaMEHU B KaHaIax cBapouyHOil ropenku. OOpa3oBaHUe ra30CBapOYHOTO TIAMEHH
HEBO3MOXKHO 0€3 rasa arnerusieHa. TeXHWYeCKUid aleTusIeH MoIyJyarT U3 Kapouaa
KaJIIIHSI.

3aganune

1. OObsicHUTE, KakoW (U3MYECKUM TMOKa3aTelb IO3BOJIAET HCIOJIb30BATh
aleTUJIEH ISl CBapOYHBIX padoT;

2. CocTaBbTE ypaBHEHUE PEAKIIUM MOJYUYCHUS allCTUIICHA;

3. CocTaBbTe YpaBHEHHUE PEAKIIMU TOPEHUS aAllE€TUIICHA;
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4. Borunciure 00bEM alleTUIICHA MOJyY€HHOTO M3 KapOuja KalblHs MacCou
128 1, conepxkamero 5% npumeceil, eciy BbIXo[ aneTwiieHa coctasisieT 80% oT
TEOPETHYECKH BO3MOXKHOTO.

4. MoJs104Hasi KHCJIOTA

HasBanue TeMbl Tema 4.3. «Opranuueckre BElIeCTBA B )KU3HEEATEIbHOCTH
yesoBeka. [Ipou3BOACTBO M IPUMEHEHUE OPIraHUYECKUX
BELIECTB B [IPOMBIIIEHHOCTH)

Pesynbrar oOyuenus OO0oCHOBBIBaTh 3HAYEHHE M MPUMEHEHHE OPTraHUYeCKUX
BEILIECTB B OBITOBOM M NPOU3BOJCTBEHHOM JIE€ATEIBLHOCTH
YyenoBeKa UX (PU3MKO-XUMHUUYECKHUMH CBONCTBAMU

OO0111e KOMIIETEHIIMT OK 01, OK 02

[TpoMexyTOUHBIM MPOAYKTOM OOMEHA y TEIUIOKPOBHBIX KUBOTHBIX SIBIISICTCS
MOJIOYHAsI KUCJIOTA. 3amax 3TOM KUCIOThl KPOBOCOCYIIINE HACEKOMBIE YIIaBIUBAIOT
Ha 3HAYUTEIBHOM PACCTOSTHUU.

3aganue

1. [Touemy HacekoMble (KOMapbl) OBICTPO HAXOJIAT CBOIO JKEPTBY?

2. YcranoBute popMyIly MOJIOYHOU KUCIIOTHI, KOTOPasi TOMOTAET HACEKOMBIM
HaXOJUTh TEIUIOKPOBHBIX JKUBOTHBIX, €CIIM MAacCCOBBIE JOJU 3JIEMEHTOB B HEW
coctaBisioT: yriaepoaa — 40,00%, Bomopona — 6,67%, kucinopoaa — 53,33%.

3. CocrtaBbTe CTPYKTYypHYIO (opmyny MoJo4HOM KuciaoTel. HazoBute
kucnoty no Homenkiarype MIOITAK.

4. Ha ocHOBaHMH CTpPOCHUS MOJOYHOM KHUCJIOTBHI CHEIAWTE BBIBOI O €€
XAMHWYECKUX CBOMCTBAX.

5. Haiigute B WHTEpHETE WIM JAPYTHX MCTOYHUKAX MHPOPMALUIO O
MPUMEHEHUU MOJIOYHOMN KHUCJIOTHI.

2.1.4. 3ananus 1a00paTOPHBIX padoT

JlabopaTopHbie paOOThI SIBISIOTCS BaXKHOW YacThIO y4yeOHOTO Mpoliecca Mo
JUCIUTIIMHE M CIOCOOCTBYIOT (OPMUPOBAHHIO Yy OOYYarONIMXCS YMEHUUN
UCCJIEIOBaTh XUMHUYECKHE TMPOLECCHl W SBJICHHS (TUIAHUPOBATH W TPOBOIUTH
XUMHUUYECKUE DSKCIIEPUMEHThI, MCCIEAOBaTh BEUIECTBA U MPOBEPSTH THUIIOTE3HI,
00pabaThIBaTh u UHTEPIPETUPOBATH pe3yJIbTaThl HKCIIEPUMEHTOB).
JlabopaTopHble pabOThI IO XMMUU MPEAYCMOTPEHBI B KaXKIOM pa3ziesie OCHOBHOTO
U TIPUKJIAIHOTO MotyJiel (Tabut. 2).

Ta6nuna 2. JlabopatopHbie pabOThl IO XUMHUU

Paznen Jlaboparopnasi padora

Pa3nen 2. Xumnueckue peakuuu JlabopaTopnas padora 1. «Peakuuu ruaponuza»

Pasnen 3. Crpoenue wu cBoiictBa | JJaboparopnas padora 2. «CBolicTBa METalNIOB U
HEOPraHMYECKUX BEIIECTB HEMETaJJIOB

Pasnen 4. Crpoenue u cBoiictBa | JJaboparopnasa padora 3. «[lomyueHue sTuieHa u
OpraHMYECKUX BEIIECTB U3YyYEHHE €ro CBOMCTBY
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Pazpen 5. Kunernueckue  u | JlaGoparopnas padora 4 (Ha BeIOOp) «Onpenenenue

TEPMOJIMHAMHUYECKHE 3aBHCUMOCTH CKOPOCTH DPEaKLUU OT KOHLEHTpalHH
3aKOHOMEPHOCTH IPOTEKaHus | pearupyroomux  BemecTB» WM «OmnpeneneHue
XUMHUYECKHX peaKIuil 3aBHCUMOCTH CKOPOCTH PEAKLIUU OT TEMIIEPATYPhI»

JlabopaTtopnass pabdora S.«3yueHue  BIUAHUS
pa3nuuHbIX (AKTOPOB HA CMEUICHHE XHUMHUYECKOTO
paBHOBECHSI»

Paznen 6. lucniepcHbie cCUCTEMBI JlaGoparopHas pabora 6 (na BbIOOP)
«IIpurotoBiienne pactBopoB» i «lccienoBanue
JUCTIEPCHBIX CUCTEM)

Pasnen 7. KauectBennsle peakuuu | Jlaboparopnas padora 7 (Ha BBIOOP)
OoOHapyKeHHsl ~ OpPraHMYeCKUX WU | «AHaIuTHUYecKHe peakiuu KaTuoHoB [-VI rpynmy» unm
HEOpPraHMYECKUX BEIIECTB «AHaJIUTUYECKHUE PEAKIIUN AHHOHOBY

JlabGoparopHasi padora 8(Ha Bb100p) «KauecTBeHHBIE
peakuuu Ha OTHENbHBIE KJIACChl OPraHMYECKHUX
BeriecTB» Wi «KauecTBeHHBIN aHAIN3 OPraHUYeCKuX
COeAMHEHUH 10 (PYHKIIMOHAIBHBIM TPYIIIIaM)

Paznpen 9.1. MUccnenoBanue u | JlabopaTtopuasi pa6ora 9. «OcHOBBI 1ab0OpaToOpHOI
XUMHYECKHI ~ aHaIM3  OOBEKTOB | MPAKTUKW)

ounochepsl JlabopaTopHas padora 10(ua Bb160p)

«OuucTka BoJbI OT 3arpsi3HeHuil» «Omnpenenenue pH
BOJAbI U €€ KUCIIOTHOCTHN))

«OnpeneneHre JKECTKOCTH BOJBI W CHOCOOBI  ee
yCTpaHCHHUS

[TpuBenem mnpumepsl 1a0OPAaTOPHBIX PabOT Mo paszneny 2 «XUMHUYECKHE
peakuumn» U pazneny 4 «CTpoeHue U CBOMCTBA OPTaHUYECKUX BEILIECTBY.

Pazgean 2. Xumuyeckue peakuuu. Jlaboparopuas padora 1. «Peakuumn
THAPOJIH32)

HasBanne TeMbl Tema 2.2. «QneKkTpoauTudecKasi 1MCCOUMALNS U HMOHHBIN
0oOMeH»
PesynbTar 00yueHus CocTaBisiTh ypaBHEHHMSI XUMHUYECKMX pPEAKIUH HOHHOTO

oOMeHa ¢ Y4aCTUEM HCOPTaHUYCCKUX BCIICCTB

OO01ume KOMIIETCHIINT OK 01, OK 02

1. Bonpochl 17151 AOMYCKA K JIA00pPaTOPHO# padoTre

a) copMyIUpyITe 1eIb TIIAHUPYEMOTO SKCTIEPUMEHTA;

0) 00BsICHUTE, KAKOU MPOIECC HA3bIBAOT THAPOJIM30M, KaKOH OH OBIBACT;

B) O0BSICHUTE, KAKUE CYIIECTBYIOT CIIOCOOBI JI0KA3aTEIbCTBA CYIICCTBOBAHUS
THIPOJIN3a HEOPTAHUYECKUX U OPTaHUIECKUX BEIIECTB;

') 00OBSICHUTE, KaK COCTABJISIETCS] YPABHEHHE TUAPOIIN3A;

n) oObscHuTe, 4yTo Takoe pH? Kak 3aBUCHT JaHHBIA TIOKa3aTelb OT
KHCIIOTHOCTH WJTM OCHOBHOCTH CPEJIBI pacTBOPA;

¢) OOBSICHHUTE XOJ| BBIITOJIHCHHS JKCIICPUMEHTA 10 PEIICHUIO KaueCTBCHHBIX
3aad;
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) TEPEUNCIUTE OCHOBHBIE aCIEKThl COOJIIOJIEHUS TEXHUKU OE30MaCHOCTH
npu paboTe ¢ arpecCUBHBIMH peareHTaMu (TUAPOKCUI HATPHS).

2. IlpoBeieHne ONbITOB

Oo0opynoBanue u mocyaa PeakTuBbI
1. CrexnstHHBIE TPOOUPKHU 1. PactBop NaOH
2. IrtaruB mjst mpoOUPOK 2. PactBop NaSO4
3. PactBop AICI3
4, PactBop Na,COs
5. PactBop Cu(OH)2
6.  KucioTHO-OCHOBHBIM HHAUKATOP

AJiropuTM nposeneHus onbita Ne 1

Bonpoce! n 3a1anusa

3aganue Ne 1. B tpex nmpobupkax noj

HOMCpaMU HaXOJATCA paCTBOPLI TPEX COJIeH:

XJIOpH/JIa ATIOMHHHS, CyIb(dara HaTpus,
kapOoHara Harpus. He monb3ysich Apyrumu
peaKTUBaMU, ONPEACITUTE COCTAB KaXK IO
POOUPKH.

1. Jate 00BbICHEHHE MPOBECHHBIM OIBITAM.
2. CocTaBUTh ypaBHEHUS PEAKLUH,

HMOHHOM BHJaXx.

[IPOTEKAIOIIUX B MPOOUPKE B MOJIEKYJIIPHOM U

AJITOPUTM NpoBegeHHs onbITa Ne 2

BOl'lpOCLI H 3aJ1aHUA

3apanme Ne 2. Uto npousoiiaer, eciau
OXJIAJIUTh PACTBOP KapOOHATa HATPHUS UITU
00aBUThH K HEMY THAPOKCH]I HATpUsI?

1.1. Hanuts B mpoOupky 1-2 mu pactBopa
KapOoHaTa HAaTpHsl.

1.2. Onyctuth NpoOUpPKy B CTaKaH C OYEHb
XOJIOJTHOM BOJIOM MJIM CHETOM.

1.3. IIpoBepuTh cpeay pacTBoOpa npu
MOMOIIIX KMCIOTHO-OCHOBHOT'O MHUKATOPA.
1.4. JoGaBuTH K pacTBOpy KapOoHaTa
HaTpUs TUAPOKCU]T HATPHSL.

1.Kaxkoit HWHAUKATOP JIy4dIlIe UCIIOJIb30BaTh JIs

OIpEJICTICHHUS CPEIIbl pacTBOpa?

2. CoCTaBUTh COOTBETCTBYIOIIHE YPAaBHCHHUS
XUMHUYCCKUX peaKHHﬁ, B MOJICKYJIIPHOM U
WOHHOM BHUJIaX.

AJITOPUTM NpoBeaeHHs onbiTa Ne 3

Bonpocsl u 3aganus

3ananue Ne 3. [IpoGieMHBIN OTIBIT.

1.1. B ogHy npoOupKy ¢ pacTBOpoM
cynbsgara menu (I1) npunuts pactBop
TUAPOKCUAA HATPHSL.

1.2. Bo BTOpYyIO MPOOUPKY C paCTBOPOM
cynbdara menu (II) npunute pactBop
KapOoHaTa HaTpHsl.

1. CocTaBUTh COOTBETCTBYIOIINE YPABHEHHUS
XUMHUUYECKHUX PEAKIHH, B MOJIEKYJIIPHOM U
MOHHOM BHUJaX.
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1.3. CpaBHUTH LIBET OOpa3yIOIIUXCS
OCaJIKOB.

1.4. OO6paTtuTh BHUMaHUE Ha BBIICTICHUE
ra3a B OJTHOU U3 MPOOUPOK.

1.5. Onpenenuth, OTKY1a MOKET
BBIICIIATHCS 3TOT ras3?

1.6. [IpoBepUTh KauE€CTBEHHBIN COCTAB ra3a
ropsAIIEen Ty4YUHKOMN.

1.7. OOBSICHUTH TPOUCXOIAIIECE SBJICHUE.

AJroput™m nposeaeHus onbiTa Ne 4 Bonpocsl u 3a1aHu
3ananue Ne 4. [Ipo6iieMHBIN ONIBIT. 1. OOBSICHUTD ITPOUCXO/IAIIEE SIBIICHUE.
1.1. K pactBOpy XJ0puaa alFlOMUHUS 2. CocTaBUTh COOTBETCTBYIOIIUE YPABHEHUS
MPWINTH PACTBOP KapOOHATa HATPHS. XUMHUYECKUX PEAKIUi, B MOJICKYJIIPHOM U

HMOHHOM BHJaXx.
3. OTBeTUTH Ha BOIIPOCHI.

Jlis 4ero B METMIIMHCKOM MPaKTHKE
UCTIONB3YIOT PACTBOP MUTHEBOW COJBI IS
MOJIOCKAHUS NPU BOCHAUTEIbHBIX
3aboneBanusx ropiaa? Kakosa posib rugponunza
B npupoze? [louemy pacTBOp Mblia IEHUTCS B
Bozie?

3. O0padoTKa pe3yJIbTATOB ONIBITOB

1. IIpoaHamu3upoBaTh COOTBETCTBUE IOJYYEHHBIX PE3YJIbTATOB THUIIAM
ruaposinsa. Caenarb COOTBETCTBYIOLIUE BBIBOJIBI.

2. ChopmynupoBaTh BbIBOJIbI O 3aBUCUMOCTH TUIIA THAPOJIN3a U KUCIOTHOCTH
Cpellbl pacTBOpa.

Paszgea 4. CTpoeHne u CBOMCTBA OPraHMYeCKHUX BewecTs. JlaboparopHas
padora 3. «IlosryyeHue 3THJIeHA M U3Y4YEHHE er0 CBOMCTBY

HasBanune TeMbl Tema 4.2. «CBoiicTBa OpraHU4YECKUX COEIMHEHUID

PesynbTar 00yuenus VYcraHaBiuBaTh 3aBUCUMOCTH (DU3UKO-XUMHUYECKHUX CBOMCTB
OPraHUYECKHUX BEIIECTB OT CTPOECHUS MOJIEKYJI

OO01ume KOMIIETCHIINT OK 01, OK 02

1. Bonpochl 17151 JOIYCKA K JIa0OpaTOpHO# padore

a) copMyIUpyITe 1eIb TIIAaHUPYEMOTO SKCIIEPUMEHTA;

0) 0OBSICHHUTE, K KAKOMY KJIaCCy OPTaHUYECKHX BEIIECTB OTHOCHUTCS ITUJICH;

B) OOBSCHUTE, KaKUMU XHMHYECKUMHU CBOMCTBaMU OOJAJarOT BEIIECTBA
JAHHOTO KJacca, KakKWe KadyeCTBCHHBIC PpEAKIUU JJII HMX OOHAPYKCHHS
UCITOJIB3YFOTCS;

I') 00BSICHUTE, KaK MOYKHO TOJIYYUTh BEIECTBA JAHHOTO KJlacca COSTUHEHUM
B JJA0OPATOPHBIX YCIOBUSX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP JJIsl TOJTYyUEHHUS Ta30B;

¢) MePEYUCITUTE OCHOBHBIC ACTICKThI COOFOACHUS TEXHUKN OC30TTaCHOCTH TPH

padore ¢ JIB)X  (9TuNOBBIA  COHUPT), AarpecCMBHBIMU  peareHTaMu
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(KOHIIGCHTpUPOBAaHHAS  CEpHAs  KHWCJIOTa), HArpeBaTelIbHBIMH  IPHOOpaMHu
(cnupTOBKA).

2. IlpoBeieHne ONbITOB

Oo0opynoBanue u mocyaa PeakTuBbI

1. CrexnstHHBIE TPOOUPKHU

1. KonnenrpupoBanusiii pactBop H2SO4

2. Ulraru mis mpoOUpok

2. DTUJIOBBIN CIUPT

3. CnuproBka

3. PactBop KMnO4

4, Cnuyku 4. bpomHast Bosia

5. Ilecok

AJiroput™m nposeaenus onbita Ne 1

Bonpocsl n 3axanns

1. Iloay4uTs 3TUIIEH AeTuapaTanueil STHIOBOro CIUpTa,
00HapyXHUTb €T0, U3YUYUTh €r0 CBOMCTBA.

1.1. B npoOupky HanuTh 2—3 MJI 3TUIOBOTO CIIUPTA U
OCTOPOXKHO H00AaBUTH 6—9 MII KOHIIEHTPUPOBAHHON CEPHOM
KUCJIOTBI. 3aT€M BChIIIaTh HEMHOI'O IIPOKAJIEHHOT'O TECKa
(TIeCOK MJIM MEJIKHE KYCOYKH IEeM3bI BBOJSAT JUIS TOTO, YTOOBI
HPEJOTBPATUTH TOMUYKH KUAKOCTH ITPU KUIIEHUH ). 3aKPbITh
npoOUPKY IPOOKOM ¢ ra300TBOIHOM TPYOKOH, 3aKPENUThH €€ B
IITaTUBE U OCTOPOYKHO HArpeTh COAECPKUMOE TPOOUPKHU

(puc.1) B

» 23

CH

2 4
1ecoKR /\ v

CH,OH

ﬁzs‘o‘ (1:3) ’

(xomit.)

I

~

|\
A
.,." <

/'1 :
\'\'

Br,
1.2. OcTOp0XHO, pABHOMEPHO HAarpeTh CMECH.
1.3. B npyryto npoOupky Haneiite 2—3 M pa30aBIeHHOTO
pacTBoOpa repMaHraHarta Kajus, U IPOIyCTUTE Yepe3 HEro
ras.
1.4. B TpeThio npoOUpKy HATUTH 2—3 MJI OPOMHOMN BOJIHI,
OITYCTUTh Ta300TBOJHYIO TPYOKY J10 THA ATOW MPOOUPKH U
MPOIMYCTUTH Yepe3 OPOMHYIO BOJY BBIACISIOLIUICS Ta3.

KMnO,

1. YTo npoucxoauT B
npobupke? Uro Habmogaere?
2. K xakomy Tumny
XUMHYECKUX PEAKIUN
OTHOCSTCS 3TU MPOLIECCHI?
Kak naszpiBarotrcs?

3. Kak MeHsieTcst okpacka
pactBopoB? [Touemy?

4. KakuM muiaMeHeM TOpUT
stuseH? [louemy?

5. CocTaBUTh ypaBHEHHUS
MIPOTEKAIOIIUX MPOLIECCOB.
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1.5. BeIHYTh ra300TBOJHYIO TPYOKY U3 pacTBOpa U
IIOBEPHYTH €€ OTBEPCTUEM KBEPXY, IOKEUYb BBIICIISIOIIMICS
ra3 (puc.2).

C,H;O0H (aTni0-
BBIY CIIMPT)

H,SO,

3. O0paboTKa pe3yJIbTATOB ONbITOB

1. Ilpoananu3upoBaTh COOTBETCTBHE IOJYYCHHBIX PE3yIbTAaTOB CIOCOOaM
MOJIYYSHHsI HEIPEACIbHBIX YIISBOIOPOIOB psaa 3TieHa (ainkeHoB). CrenaTh
COOTBETCTBYIOIIUI BBIBOJ.

2. CchopmymnupoBaTh BBIBOJI O (M3UKO-XUMHUUECKHUX CBOMCTBAX 3TUJICHA.

3. ChopmynrpoBaTh BBIBOJ O CrIoco0ax 0OHApYKEHHUS dTUIICHA.

3. KoHTpo/1bHO-0LIEHOYHBbIE CPeACTBA JAJS MPOMEKYTOYHOH aTTecTaluu
o0yJarmmxcs

PyOexHblii (TeMaTUUECKUi) KOHTPOJIb MO TUCHUIUINHE «XUMUSD) TPOBOAUTCS
B (popMe€ KOHTPOJBHBIX pabOT MO pa3fesiaM OCHOBHOIO MOIYJSI Ha OTIAEIbHBIX
3aHATHSIX, KEMCOB U y4eOHO-UCCIIEeI0BATEIbCKUX TPOEKTOB.

3.1. KonTpoJsbHbIe padoThl 10 pa3aenam

KoHTponbHble pabOThl MO XMMHUU Kak OLICHOYHBIE CpEICTBAa pPyOEKHOTo
KOHTpOJISL 3aBEpPLIAIOT M3y4deHHEe | WM 2 TEeMAaTHYECKHMX pPa3lesioB OCHOBHOTO
MOZYJIA.

Pazgen 2. Xummuuyeckue peakuuu. KonrpoabHasi padora «CrpoeHue
BELLECTBA M XUMUYECKHE PeaKIun»

KoHTposnbHas paboTa COIEpKUT YETHIPE BUIA 3aaHHI:

1. 3amaun Ha cocTaBlieHUE XUMUYECKUX (POPMYI IBYXaTOMHBIX COEIMHEHUN
10 UX Ha3BAHUIO.

2. 3ajauM Ha COCTABJICHHE YPaBHEHHUW PEaKIMil: COCIMHEHMs], 3aMELIEHUS,
pa3ioxeHus, OOMEHa M peakUuid C YydyacTHeM KOMIUIEKCHBIX COEIMHEHUH;
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINAMN.

3. 3agaHus Ha COCTAaBJIEHHUE MOJIEKYJISIPHBIX M MOHHBIX PEAKUHUM TUAPOJIM3a
COJIEH, YCTAaHOBJICHHE U3MEHEHUS KUCIOTHOCTH CPEJIBI.

4. 3amaum Ha pacyeT KOJWYECTBEHHBIX XapaKTEPUCTHK IO YPaBHEHUSIM
XUMUYECKUX peaklUii: MaCCOBOM MM OOBEMHOM JOJIM BBIXOJ1a MPOAYKTA PEAKIIUU
COCIMHEHHUS OT TEOPETHUYECKHM BO3MOXKHOTO; OOBEMHBIX OTHOIIEHHH Ta30B;
KOJIMYECTBEHHBIX XAPAKTEPUCTUK HCXOJHBIX BEMIECTB M IPOAYKTOB PEAKIIUU;
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Macchl (00bEM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIUH, €CIIU OJTHO U3 BEILIECTB
JJaHO B BHJIE pPACTBOpPAa C OINPEICICHHOM MACCOBOM [OJEHW PaCTBOPEHHOIO
BELLECTBA.

Pasznen 3. CrpoeHne W CBOMCTBA HEOPraHM4YeCKHX BelIeCTB.
KontpoabHasi padota «CBOMCTBa HEOPraHMYECKUX BeLEeCTB

KoHTposnbHas padoTa cConepKUT TpU BUJ1A 33 JaHUM:

1. 3amaun Ha pacueT MaccoBOM AOMU (Macchl) XMMHUYECKOTO 3JIEMEHTa
(coenuHEeHUs) B MOJIEKYJie (CMECH).

2. [llpaktuueckue 3amaHus 1O KilaccUUKAIMK, HOMEHKJIAType U
XUMUYECKUM  (opMyllaM HEOPraHMYECKUX BEHIECTB Pa3IMYHbIX  KJIACCOB:
ONpENIECNICHNE KJIacCa HEOPraHMYECKHX BEHIECTB, HA3bIBaTh HEOPTraHUYECKUE
COEIMHEHUS 110 MEKIYHAPOJHOW U TPUBHAIBHON HOMEHKIIATYPE MO XUMHUYECKUM
dbopmynam.

3. 3agaHus Ha COCTABJIICHHE YPABHEHHU XMMHUYECKHX PEaKUUl C y4acTHEM
IPOCTBIX U CIOKHBIX HEOPTraHWYECKUX BEIIECTB: OKCUIOB METAJJIOB, HEMETAJIJIOB
U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHUYECKUX KHUCIIOT, OCHOBAHUM U aM(OTEpHBIX
TUAPOKCHUJIOB, HEOPraHWYECKUX COJIEH, XapakTEepU3YIOIIMX MX CBOMCTBA U
CIOCOOBI MOTYYEHUS.

Paznen 4. CtpoeHne U CBOMCTBA OPraHnveckux BemecTs. KoHTpobHaA
padora «CTpoeHHEe M CBOIICTBA OPraHMYEeCKUX BEIEeCTB

KonTponbHas paboTa COCTOUT U3 IATH BUIOB 3aJaHUIA:

1. 3amaHud Ha COCTaBICHUE HA3BAHWW OPraHUYECKUX COEOUHEHUH I10
XUMUYECKUM (opMyiaMm (B T.4. CTPYKTYPHBIM) C MCIOJIb30BAaHUEM TPUBUAIBLHOMN
WJIM MEKIyHApPOJIHON CUCTEMATUYECKOW HOMEHKIIATYPBI.

2. 3ajaHus Ha COCTABJICHUE TMOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (HOpMYyJ
OpraHUYECKUX BEIIECTB OTJEIBHBIX KJIACCOB 10 MX HA3BAaHHUAM B COOTBETCTBUU C
MEKTyHAPOIHOW HOMEHKJIATypOH.

3. 3agaun Ha omnpeAesieHne NpocTeie GopMybl OPraHuueCKON MOJIEKYIIbI,
UCXOJIsl U3 DJIEMEHTHOTO cocTaBa (B %).

4. 3amaHuss Ha COCTABJICHUE YPABHEHUHW XUMHYECKUX  PEaKLUH,
WUTIOCTPUPYIOIIUX XUMHYECKHME CBOMCTBA C YYETOM MEXAHU3MOB MPOTEKaHUS
JAHHBIX PEAKIMI U TEHETUYECKOU CBS3M OPraHUYECKUX BELIECTB Pa3HbIX KIIACCOB,
B T.4. LIETIOYKHU NPEBPALICHHM.

5. PacueTHple 3a7a4yu MO YpaBHEHMSIM PEAKLMUN C YYaCTUEM OPraHUYECKUX
BEILECTB.

Pazgen 5. KuHernueckme M TepMOJAMHAMHYECKHE 3aKOHOMEPHOCTH
nporekanuss xuMudeckux peakumid. KonrTpoabHass padora «Ckopoctb
XHMHUYECKOH peakuuy U XUMHYECKOoe pABHOBECHE»

KoHnTtponbsHas paboTa COCTOUT U3 TPEX BUIOB 3a/IaHUIA:

1. PacueTHble 3aaud Ha U3MEHEHHE CKOPOCTH XMMHUYECKUX B 3aBUCHMOCTH
OT KOHLIEHTPAIlUU PEarupyrommx BEeIEeCTB U TEMIIEPaTyphI.

2. 3amauym Ha pacyeTbl TEIUIOBBIX 3(P(EKTOB XUMHUYECKUX peaKUui u
OTpeieSICHHE TUIA PEaKIUH (110 TEIIOBOMY P (DEKTY: IK30- U IHAOTEPMHUUECKUE).

3. 3amanuss Ha npumenenwe upuHiuna Jle-llaTtense i HaXOXACHUS
HaIpaBJIeHUs] CMEILEHUS PABHOBECUS XMMUYECKOW peaKIMu U aHalu3 (akTopoB,
BJIUSIOIINX HA CMEIIEHUE XUMHUYECKOIO PAaBHOBECHS.
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Pasnen 6. JducnepcHbie cucrembl. KoHTposbHasi padora mo Teme
«/IncnepcHble cucTeMb»

KonTponbHas paboTa cCOCTOUT U3 ABYX YacTeil:

1. 3agaun Ha MPUTOTOBJIEHUE M pacyeT KOHUEHTPALMH pacTBOPOB (3 3a1auu
Ha pacTBOpPEHUE, pa30aBIeHUE, CMEIINBAHUE PACTBOPOB).

2. 3amaHus Ha JUCHEPCHBIE CHCTEMBI, HCIOJIb3yeMble B OBITOBOM U
IIPOM3BOJCTBEHHOM AESATEIbHOCTH YeJIOBEKA (B BU/IE TECTOBBIX 3a/1aHU ).

[IpuBenem npumepsl 3aaHUil KOHTPOJIbHON paboThl o Teme «CTpoeHue u
CBOIiCTBAa OPraHMYeCKHX BelIeCTB», KOTOpas MPOBOJIUTCA TOCIE HU3YYCHHS
oOyuarolumucs pasnena 4.

[Io uroram u3ydeHus paszaena 4 «CTpoeHMe M CBOHCTBA OPraHU4YeCKHX
BelecTB» o0yJaroniecst OyayT ClOCOOHBI:

— ONpeAeNsaTh NPUHAUIEKHOCTh BELIECTB K pa3jMUHBIM  Kilaccam
OpPraHUYECKUX COEIUHEHUI; TOMOJIOTH U U30MEPHI;

— Ha3bIBaTh M3YYEHHBIE BELIECTBA M0 «TPUBUAIBHOW» WM MEXKIyHAPOIHOU
HOMEHKJIATYPE;

— XapakTepu30BaThb CTPOCHHE M XUMHUYECKHE CBOMCTBA M3yYEHHBIX
OPraHUYECKUX COCAUHECHUN;

— OOBSACHATH 3aBUCUMOCThH CBOMCTB OPraHMYECKUX BEIIECTB OT MX COCTaBa U
CTPOEHUS;

— IPOBOJIUTH BBIUUCIICHUS [0 XUMUYECKUM (OpMyJIaM U YPABHEHUSIM.

Temarnueckuil KOHTPOJIb OCYILECTBISETCS METOI0M TectupoBanus (1) umu B
(dopMe NUCbMEHHOM paboThI, BKIIOYAOIEH pakTuueckue 3aaanus u 3aaaun (II).

IIpuBegemM nmpuMep KOHTPOJIbHOH pPadoThl B (pOpMe TECTOBBIX 3aJaHMM
.

1.BemecTBo, cocTaB KOTOPOTO BBIpaKEH MOJeKyssipHoU ¢opmynoit CsHg,
OTHOCHUTCS K KJIaccCy:

1) apensl

2) aJIKaHbI

3) aJIKeHbI

4) aJIKUHBI

2.Ha3Banwue Bemectsa, popmyina kotoporo: CHs-CH(CH3)-CH2-CH,-OH

1) 6yranon-2

2) neHTaHo-2

3) 2-metunoOyTanos-4

4) 3-meTrnOyTanon-1

3.BemectBo, nmeroniee hopmyny CH,=CH; Ha3biBaeTcs:

1) Tonyon

2) 3TUJIeH

3) riiuepuH

4) mpormaHoJ

4. BemiecTBO, Ha3BaHHWE KOTOPOTO MTPOITMOHOBAS KUCIIOTA, UMEET (POPMYITY:

1) C;HsOH

2) (CH3),NH

3) CH3-CH,-COOH

4) C3HyOH
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5. [Ins ankaHOB XapakTepHa peaKLys:

1) npucoenuuenus Hy

2) XJIOpUPOBAHHUSI HA CBETY

3) obecBeunBanus pactBopa KMnOy

4) nonumepu3anuu

6. MeTtaHoJ pearupyer c:

1) Hatpuem

2) BojIOM

3) BoJiOopoI0M

4) MmeTaHOM

7. YKCyCHas KMCJIOTa BCTYMAeT B PEAKIHIO C:

1) AgNOs

2) NaCl

3) N&zCOg

4) H.0

8. BepHblI 11 yTBEPKICHUSA:

A. AMUHBI IPOSABJISIOT OCHOBHBIE CBOMCTBA

b. AMUHOKHCIIOTBI IPOSIBISAIOT TOJIBKO OCHOBHBIE CBOMCTBA

1) BepHO TOIBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a YTBEPKACHUS

4) HEBEpHO HU OJTHO U3 YTBEPKICHUM

9. YpaBuenne xumuueckoit peakunu C,Hg+Cl,—C,HsCIH+HCI siBnstercs:

1) peakiuueil 3amMmelieHus], MPOTEKAIOIIEH 10 paAUKaIbHOMY MEXaHU3MY

2) peakiuei NpucoeIUHEHMs, IPOTEKAIOIIEH IO PaJUuKaAIbHOMY MEXaHU3MY

3) peakuuei 3aMeleHus], IPOTEKAIOIIEH 10 HOHHOMY MEXaHU3MY

4) peakuueil npucoeAMHEHUS, MPOTEKAIOIIEH 10 HIOHHOMY MEXaHU3MY

10. B peakuuio «cepeOpsiHOro 3epkajia» (C aMMHUAYHBIM PAaCTBOPOM OKCHAA
cepedpa) BCTyMaer:

1) aTanon

2) raoKo3a

3) riuuepuH

4) kpaxmain

11. YcraHoBuUTE COOTBETCTBHME MEXKIy HA3BaHMEM BEIIECTBA M KJIACCOM
(TpymIoi) opraHM4YeCKUX COSTUHEHUM, K KOTOPOMY(-0ii) OHO MTPUHAIJICIKUT.

Ha3zBanue BemecTsa

A) CH;COOH

b) CH3-CH>-CHz3

B) CH,=CH-CH>-CH3

') CH3-CH2-OH

Knacc oprannueckux coeTMHEHUI

1) omHOATOMHBIE CLIUPTHI

2) yraeBoAsl

3) kapOOHOBBIE€ KUCIOTHI

4) apomMaTH4ECKHUE YTIEBOIOPOIbI

5) HenpeaeNbHbIE YIIIEBOIOPOIBI
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6) penebHbIE YIIIEBOI0POIbI

12. B cxeme npeBpalieHuit

1500°C Cakr +Br;

CHs— X3— 6enzon — Xo

BeleCTBaMU X1 U X2 COOTBETCTBEHHO SIBJISIFOTCSL:

1) aneTunen

2) 5TUJICH

3) 6pombeH30:1

4) x510pOEH301

5) penon

6) LUKJIOTeKCaH

13. Onpenenure MOJEKYJISIpHYIO (opMyily BellecTBa, coaepsxkaiero 37,5%
yriepoaa, 50% kucnopoaa u 12,5% Bomopoaa. OTHOCHUTENbHAS TIIOTHOCTH MAPOB
3TOrO BEIIECTBA IO BOJOPOAY paBHa 16.

1) CHsOH

2) C;Hs0H

3) HCOOH

4) C¢HsOH

14. Ckonpko JUTPOB BOJOpoJa moTpedyercss miusa obpazoBanusi 10,2 T
ATUJIOBOTO CIUPTA U3 alleTaNbACTHIA, €CIU BBIXOJ MPOAYKTA PEAKIUHA COCTABIISAET
80%?

1)6,2 n

2)3,1n

3) 12,750

4)11,2n

IIpuBenem npumep 3aaHui AJIs1 MUCbMEHHONH KOHTPOJbHOK padoTsl (II).

1. JlaiiTe Ha3BaHUsI OPraHUYECKUM COEIMHEHHSIM M0 XUMUYECKUM (opmyram
C HCIIOJb30BAaHWEM TPUBHAIBHOW WIM MEXKIYHAPOJHOW CUCTEMATHYECKON
HOMEHKJIATYypPhI:

a) CszOH

0) (CHs).NH

B) CH3-CH(NH,)-COOH

F) C3H9N

1) CH;CH;HC=0

e) C6H5CH20H

2. CocraBpTe TMOJHBIE M COKpAlllEHHbIE CTPYKTYpHbIE  (OPMYJIbI
OpTraHUYECKUX BELIECTB OTIEIbHBIX KJIACCOB MO MX HA3BAHUSIM B COOTBETCTBUH C
MEXKIYHApPOIHOW HOMEHKJIATYPOM:

a) METHJIOCH30

0) aHWUJIUH

B) 3-MeTui0yTaHalb

I') IUKJIOTEKCEeH

n) 6yraaueH-1,2

€) 2-MeTuinponaso-1

x) OyTuH-1

3) aMUHOYKCYCHasl KUCJI0Ta
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3. CocraBbTe YypaBHEHUS XUMHUYECKHUX PEAKIUi COrJacHO CXEMe

IIPEBPALLECHNN:
1500°C Caxr +Br;
CHs— X1— Xo— X3

VYKa)KUTE TUIT 1 MEXAHU3M PEaKLUU, HA30BUTE 00pa30BaBIINECS BEIIECTBA.

4. Omnpenenute MOJEKYJSIpHYIO (opMyiry BemiecTBa, coaepxkariero 37,5%
yriepoaa, 50% kucnopoaa u 12,5% Bomopoaa. OTHOCHUTENbHAS TIOTHOCTH MAPOB
ATOTO BEILIECTBA IO BOAOPOAY paBHa 16.

5. Ckonpko JHUTPOB BoJOpoAa mnorpedyercss nansi oOpazoBanus 10,2 T
ATUJIOBOTO CHUPTA U3 alleTAIBACTH/IA, €CIIM BBIXOJ MPOAYKTA PEAKIIUU COCTABIISET
80%?

3.2. Keiicnbl

Keiicel UCIONB3YyIOTCS B KayeCTBE OLEHOYHOIO CpEACTBA B paznene 8
NPUKIIAJHOTO  MOXYJs, MX  COIEpPKAHHWE  OINpElNeNsieTcs C  Yy4eToM
npo(ecCUOHANBbHON  HAmpaBJIEHHOCTH oOpa3oBatTenbHO mporpammel  CIIO.
[IprMepbl BO3MOKHBIX TEM KEHCOB:

1. Iloremnenue knuMmaTta W BBICBOOOXKJIEHHWE Ta30BBIX THAPATOB CO JHA
OKE€aHa.

2. bynymue marepuaisl JUisl aBUa-, MalllMHO- ¥ PUOOPOCTPOEHUS.

3. HoBble MaTepualsl JIJ1sl COTHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE PACTUTENBHBIX MPENAPATOB.

5. XMMUYECKHE 3JIEMEHTHI B 5KU3HH YEIIOBEKA.

6. BonopoaHas sHepreTuka.

[IpuBenem npumepsl kericoB mo xumuu (aBrop ['omybeBa Muua bopucosHa,
yuuTeNh XuMuH, hitps://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B KU3HHM YeJT0BEKa)

B Snonuun o0bequHeHHBIMU criiaMu HallMoHanbHOTO MHCTUTYTA 310POBbS U
[IpedekrypHoro yHuBepcutera CHA3yOKHM OBUIO TIPOBEIEHO HCCIEIOBAHUE.
VY4yeHble BBIICHWIIM, YTO E€CTECTBEHHBIE OpPraHMYECKHE BEIIECTBAa BCTYIAIOT B
pEaKLUIo C XJOPUPOBAHHOW BOAOW M3-OJ KpaHa, 00pa3ysl OMacHbIE COCIUHEHNUS,
KOTOpBIE MOTYT CIIY>KUTh NPUYMHOW paka. Takue coenrHEHUs] Has3bIBalOTCI MX,
TO ecTh «MyTareH ukc» ninm «Hens3BecTHbI MyTareH».

3aganus:

1. Tlpennoxkure crnocoObl yMEHBIICHUS SIOBUTOTO BIUSHUS XJIOpa B
MUTHEBOM BOJE HA OPraHU3M YEJIOBEKA.

2. Ucxons v3 cBOeM KU3HEHHOW MPAKTUKH, MPUOJIM3UTEIBHO PACCUUTANTE,
CKOJIBKO XJIODUPOBAHHOW BOJBI Bbl HCMOJIB3YyET€ B TEUEHHE MHS U ISl KaKUX
ueneun?

3. Kakue opransl yenoBeka 00JbIlie BCEro CTPajatoT OT BO3AeCcTBHs Xaopa?

4. Kak BIuseT XJOpPUPOBAHHAS BOJA HA YEJIOBEKA NPU KyTIaHUU?

5. Hailigute pAOMONHUTENBbHYIO HHQOpPMALMIO O 3aMeHe XJopa IMpHu
00e33apaKkuBaHUU BO/IbI.

6. Uccnenyiite pasznuuyHble TOBapbl OBITOBOM XHMHHU B CBOEM JOME.
CocTaBbTe CIUCOK XJIOPCOJEPKAIIUX COCIMHEHUN, YKAXKUTE MEPBI O€30MaCHOCTH
pu paboTe C HUMHU.

Keiic Ne2. «Bogopoaomoomiiu — mar B Oyayuiee»
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https://urok.1sept.ru/articles/636947

AstomoOumn Honda FCX Clarity Ha BOIOpOAHBIX TOIJIMBHBIX 3JEMEHTAX
e3aaT no aoporam EBpomsl ¢ 2009 roxa. B 2011 rogy Honda npucoenununacey k
eBporeiickomy napTtHepcTBy skojormuHoit sHeprum (CleanEnergyPartnership),
NIOCJIE 4Yero BbIBEJIa HAa MEPBbIA IUIAH IMPOU3BOJCTBO 3KOJOTHYECKH YHCTBIX
aBromoOuineii. A Ha [latom MockoBckom MexayHapomHoM aBTocasioHe BA3
IpEeICTaBUII CBOIO HOBUHKY «JIama-AHTAm» ¢ 6aiioHaMu BOJIOPOAa U KUCIOPO/Ia.

3agaHus:

1. IToueMmy MHOTHE aBTOMOOMJIbHBIE KOMIIAHUU pa3padaThIBalOT aBTOMOOUIIH,
paboTaronire Ha BOJOPOJAHOM TOTUIUBE?

2. Kak BBIXJIONHBIE Ta3bl aBTOMOOWIIEH, pabOTalOMIMX Ha YTIE€BOAOPOIHOM
TOTUIMBE, BIUSIOT Ha 3/JOPOBbE YeIoBeKa?

3. Kakue «+» 1 «—» Bbl BUAUTE Y BOAOPOAOMOOUIICH?

4. Haitnute qONOTHUTENbHYIO HH(POPMAIIMIO 00 UX YCTPOUCTBE.

5. Ecniu B Bameld cemMbe WM Yy BallMX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOJICUMTANTE, CKOJBKO MPUOIM3UTENBHO JIMTPOB OEH3MHA, ra3a M KaKol MapKu
UCITIOJIb3YETE €3KETHEBHO.

6. Kakue BemiecTBa 1 B KaKOM KOJIMYECTBE MOTYT HAaXOJUTHCS B BBIXJIOMMHBIX
razax BalllMX aBTOMOOUJICH?

3.3. OneHoYHbIE CPeCTBA MPOMEKYTOYHONH ATTECTANMHU 1O JUCIHUIIIHHE
«XUMH D)

[IpomexyTouHas arTecTanus 1Mo AUCIUIUIMHE « XUMUSD TPOBOIUTCS B (popme
sk3ameHa. KakIplil sK3aMEHAIMOHHBIA OWJIET COCTOUT W3 TpexX 3amaHuid: 1)
TEOPETUYECKOE 3aJaHhE€ B BHJE BOINPOCa M3 TEOPETUYECKOTO COAEPKAHUS
OCHOBHOT'O U TMPHUKIATHOTO MOIYJIECH; 2) MpakTUYECKOoe 3aJlaHue (COCTaBJICHUE
YpPaBHEHUI  XMMHYECKHMX pEaKUUid C y4YaCTUEM HEOPTraHUYECKUX  WIIU
OpraHUYECKUX BEIECTB, B T.4. IIEMOYEK MPEBPAIICHUN U KAU€CTBEHHBIX PEaKIIMii
OOHapyXeHUsI; XUMUYECKUX (HOPMYJ HEOPraHUYECKUX U OPTraHUYECKUX BEIECTB,
B T.4. CTPYKTYPHBIX; 3aJlaHHsI TI0 HOMEHKJIAType HEOPTraHUUECKUX U OPTraHUYECKHUX
BEILIECTB; OILICHKA M3MEHEHUS CKOPOCTH XMMHUYECKOW PEaKIUM W HaMpaBJICHUS
CMEIICHUsS] paBHOBECUs C ucnojb3oBaHueM mpuHnuna Jle-Illatenne; oreHka
XUMHUUYECKOTO COCTaBa M OOOCHOBaHUE MPUMEHUMOCTU OOBEKTa OUO- WIH
TexHocdephl U T.1I.); 3) pacueTHas 3ajada (pacyeThl MO YPABHEHUIO XUMUYECKHUX
peaxiuii, pacyeT MacCOBOM JIOJIH (MAaCChl) XMMHUYECKOTO DJIEMEHTA (COSAMHEHUS) B
MOJIEKYyJIe (CMecH); OmpeielieHne TmpocTeimed  (OopMysabl  OpPraHUYECcKO
MOJIEKYJIbI, UCXOJIs1 M3 DJIEMEHTHOTO cocTaBa (B %); pacueTsl TEIIOBBIX d(HPEKTOB
XUMHUUYECKUX PEaKILHi; pacueThl 3aBUCUMOCTH CKOPOCTH XUMHUUYECKON pEaKlIuH OT
KOHIICGHTPAIIUU U TEMIEPATYPHI U T.I1.).

[TpuBenem mpumep SK3aMEHAIIMOHHOTO OuieTa.

3aganmue 1.

Kakoli pacTBOp HCHOJB3YIOT JUIsI KAueCTBEHHOW PEKIIUU ONpPEACIICHUS
XJIOpUII0B, OpoMuI0B, HoauaoB? Hamuiute ypaBHEHHS peakuuii U OOOCHYWTE
OTBET.

3ananmue 2.

JlaHa cxema npeBpalieHui.
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C,HsOH Al203. 400°_, x| KMnO4, H20, 0-20°_, p HBr (ws). t_, X3 ', prpy —>
—>C2H4O

[Iponumnte Bce peakuuu 1 onpeaeauTs Beniectsa X1, X2, X3.

3aganue 3.

Onpenenure MaccoBble JOJM XMMHYECKUX 3JIEMEHTOB B OKCUIE ATTFOMUHHS
Al;O3 1 BBIpa3uTe uX B MPOIICHTAX.

Bormpocs! k 5k3aMeny:

OO11as U HeopraHuveckasi XuMus

1. Teopust ~ crpoeHuss aroma. PaccMOTpeTb CTpO€HHE aTOMOB Ha
npumepax 3yeMeHToB [-1V neprnonos.

2. [IpaBwiia HamycaHus AICKTPOHHBIX (opMmys aToMoB (Hampumep: Na,
Al, CI).

3. Dnektponnsie Gpopmynsl nonos (Na*, AR, CI).

4, OcHOBHOE 1 BO30YXICHHOE COCTOSTHUE aTOMA.

5. [Tepunonnueckuit 3axon .M. MeHneneeBa u €ro TpakTOBKA C TOYKH
3peHHs] KBAHTOBO-MEXaHUYECKOU TEOPHH.

6. [loctpoenne  mepuommueckor  cucremsl .M Menaeneesa.
XapakTepucTuka s-, p-, d-, f-ameMeHTOB.

7. 3aBUCUMOCTb CBOWCTB 3JIEMEHTOB OT CTPOCHHS WX aTOMOB.

OOBSICHUTh M3MEHEHHE METAJTIMYECKUX M HEMETAJIMYECKHX CBOMCTB PJIEMCHTOB
I10 IICPpHUOoJaM HepHO,Z[I/ILIGCKOﬁ CHCTCMBEI.

8. OOBSICHUT,  U3MEHEHUE CBOWCTB DJIIEMEHTOB IO  Tpymmnam
[Ieproan4ecKon CUCTEMBI.

Q. DIEeKTPOOTPUIATENBHOCTh U XapaKTep €ro U3MEHEHUsS B IMEPUOAE U
rpyIIIe.

10. KoBanenTtHas cBsi3b. Mexanusm ee o0pa3oBaHuUs.

11. [lonsipHas 1 HEMOJsIpHAs KOBAJIEHTHAs CBA3b. [[puMepsl.

12. JIOHOpHO-aKIENTOPHBIN MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBS3H.

13. Mertannuyeckas CBS3b.

14, Sp-rudpuaAn3alys aTOMHBIX OpOUTaNei.

15. Sp2-rubpuau3anus aTOMHEIX OpOUTaNIEH

16. sp3-rubpuau3anus aTOMHBEIX OpOUTANIEH

17. HNoHHast cBs3b MW ee xapakrepucTtuka. I[lpuBecTH mnpumepsl
COEIMHEHUN C HOHHOU CBSI3bI0.

18. Bonoponnas cBs3b. [Ipumepsl. buonorudeckass poiab BOJOPOIHON
CBS3U.

19. CKOpOCTh pEAKIINH.

20. Kunernueckue KpuBbI€.

21. @aKTOpBI, BIUSAIOIIME HA CKOPOCTh XUMUYECKON PEAKIIUH.

22. OCHOBHOM 3aKOH XHMHMYECKOM KUHETHMKH. Ero marematruueckoe
BBIPAKEHHE.

23. [TopsnoK 1 MONEKYISIPHOCTD PEAKIIVH.

24, DHEpPrusi akTUBALMU PEAKIUI U POJIb KaTanu3aropa. GepMEHTHI.

25. Xumuyeckoe paBHoBecue. KOHCTaHTa XMMUYECKOTO paBHOBECHS.

26. [Tpunnun Jlelllatense. BausHuMe KOHUEHTpalMd Ha CMEIICHUE
pPaBHOBECHSI.
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217, [Ipuammn Jlelllarense. BnusHue TtemnepaTypbsl Ha CMELICHUE

paBHOBECHS.

28. [Mpunuun  Jlelllatense. BuusitHue pgaBieHuss Ha  CMEUIECHUE
paBHOBECHS.

29. JlucniepcHple CHUCTEMBI. ['OMOTEHHBIE W TETEPOTCHHBIC CHCTEMBI.
[Ipumepsr.

30. PactBopsl. OG03HaUEHUE KOHIIEHTPALIMK pacTBOPOB. [IpuMepsi.

31. Pazb6aBnennsie, KOHIIEHTPUPOBAHHBIE, HACBIIICHHbIE u
HEHACBIIIIEHHbIE PACTBOPHI.

32. PactBopumocTs BemiecTB. MakTophl, BAUSIONIME HA PACTBOPUMOCTH
XKUJKUX U TBEPJIbIX BEIIECTB.

33. PacTBOpUMOCTH ra30B B JKUJKOCTAX. 3aKoH ['eHpH.

34. CpoiicTBa pa30aBICHHBIX PACTBOPOB HERNEKTPOIHUTOB. duddysus u
0CMOC.

35. CpaBHUTENbHAS ~ XapaKTEPUCTHKA PACTBOPOB  DIIGKTPOJIHMTOB |
HEAJIEKTPOIUTOB. [ [puBEecTH puUMeEpBL.

36. 3akon Paymns. [TormkeHue maBieHus mapa.

37. CnenctBus 3akoHa Payns. Kprockonus u 30y10CKONHS.

38. OCHOBHBIE TTOJIOKEHUS ANEKTpUUIecKor Auccoruaniui. OObSICHUTD Ha
pUMepax JUCCOIMAIIMK KUCIOThI, OCHOBAHUS.

39. [Tonsitust o koucrante muccoumarnuu (Kjy). Hamucate Ky s
YKCYCHOM U YIOJIbHOM KUCJIOT.

40. Hucconuarus aM(pOTEPHBIX THUAPOKCHIIOB.

41. Crenenb nuccornuanuu. CUIbHBIE U Ca0bIe AIEKTPOIUTHI.

42. Tun nOHOOOMEHHBIX PEaKIMi B paCTBOPAX AJIEKTPOIUTOB, B KOTOPHIX
MPOTEKAaeT CMENIeHHEe HWOHHOIO0 paBHOBECHs C oOOpa3oBaHHEM  CJaboro
AIIEKTPOJIUTA.

43. Tun MOHOOOMEHHBIX peakiui, B KOTOPBIX O00pa3yloTCs JieTy4due
BEIIECTBA.

44, Tunm  MOHOOOMEHHBIX  peakiui, B  KOTOpPbIX  OOpa3zyroTcs
TPYIHOPACTBOPUMBIE COCTUHEHUSI.

45, Jlucconmaryy BOIbI M HOHHBIE TIPOU3BEICHHIE BOIBI.

46. Bonopoansiii (pH) u ruapoxcunsubiil (pOH) nokazaremnu.

47. ['uaponus conelt, nonsitue. CTeneHb ruaposIn3a.

48. Tunsl cosiei, moaBeprarommecs ruipoausy.

49. Hamucate MoleKynsipHble W MOHHBIE ypaBHEHUSI THUIPOJIU3a COJIEH,

noaBepramomuxcs ruaponusy, u3 npuseaeHubix: CuCly, CrCls, Na,COs;, Na,S,
K2S0O4, NaNOs. Ykazate pH cpempi.

50. ®daxTopskl, BAUSAIOIIME HA CTENEHb THIPOJIN3A.

5l. Bbydepnbie pacTBOpbI U1 MEXaHU3M UX JICUCTBUS.

52. KucnoTHo-11e104HOE paBHOBECHE U TJIaBHbIE Oy(epHble CHUCTEMBbI B
OpraHu3Me.

53. Xapaktepuctuka OypepHbIX paCTBOPOB.

54. Kommnekcuble coequnenus. Teopusi cTpoeHusi, XuMUYecKas CBA3b B

KOMIIJICKCHBIX COCIUHCHUAX.
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55. Komnnekcusle coeaunenus. Homenkmatypa. OObsSCHUTH Ha

npuMepax:

[Ag(NH3)2]Cl; Kz[Hgls]; [Pt(NHs)2Cla].

56. THnbl KOMIUIEKCHBIX COSTMHEHUH.

S7. Xumuyeckas CBSI3b B KOMILJIEKCHBIX COSTUHECHUSIX.

58. N3omepust KOMIUIEKCHBIX COCTMHEHUM.

59. Jucconmanusi KOMIUIEKCHBIX COEJUHEHUM B BOJHBIX pacTBOpax.
KoHcTaHnTa HECTOMKOCTH.

60. 3HaueHHE KOMIUIEKCHBIX COCAMHEHUN M WX OHOJIOTHYECKask pPOJlb.
X1opodusuT ¥ TeMOTJIO0HH.

61. CyHIHOCTb OKUCIUTEIHHO-BOCCTAHOBUTEIHLHOTO TIpOlLIecca.

62. [ToHSATHSI OKUCTUTENBHO-BOCCTAHOBUTEIHHOTO MPOIIECCa.

63. BnusHue cpenpl Ha - XapakTep IPOTEKAHUS  OKUCIUTENIbHO-

BOCCTAHOBUTEIBHBIX PEAKIIUNA PACCMOTPETH HA MPUMEPAX:
1) Na,SO3; +KMnO,4 +H,SO,— Na,S0O, + MnSO, + K>SO, + H,O
2) Na,SO3; +KMnO,4 +H,O— Na,SO4 + MnO, + KOH
3) Na,SO3; +KMnO,+ KOH — Na,S0, + K,;MnO,4 + H,O
CocTaBuTh ypaBHEHHUsI JIEKTPOHHOTO OanaHca. PacctaBuTh KO3 GUIIEHTHI.

64. BinsitHue  KOHLIEHTpalMM ~ CEPHOM  KHUCJIOTBI  Ha  XapakTep
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI. 3aKOHUNUTH YPaBHEHUE:
Zn+H,S0,4paz6.—
65. Bnusnaue KOHILICHTPALIUU Ha Xapaxkrep OKHUCJIUTEIIBHO-

BOCCTAHOBUTEJIBHBIX PEAKIINN:
Zn+H,S04 xoH1.—

66. Knaccudukanums  OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUH,
MPUMEPBI:

l) K,Cr,07 +KI + H,SO4 — Cr» (804)3 + K»,SO4 + |, + H,O

2) KCIO; —»KCl1 + O,

3) KCIO; —»KCl + KCIO4

CocTaBuTh ypaBHEHHUsI DJIEKTPOHHOTO Oananca. PacctaBuTh KO3 hUIIMEHTHI.

67. Bonopoa. OcoGeHHOCTH MOJOKEHUST B MEPUOJUYECKON CUCTEME U
cTpoeHne aroma. M3oTombl Bogopoa.

68. [TonyueHue, CBOICTBA U MPUMEHEHUE BOJOPO/IA.

69. DU3NKO-XUMUYECKHE CBOMCTBA BOJIbl, CTPOCHUE MOJICKYJIBI.

70. CriocoObl OUMCTKH U 00€33apa’KuBaHKs TUTHEBOM BOJIBI.

71. [ToHATHE O KECTKOCTH BOABI.

72. Tepmudeckuii cnoco0 yMsIT4eHUs BOJIBI.

73. XUMHYECKUH CIOCO0 YMSATUYEHUS BOJIBI.

74. HMonooOMeHHBI crocO0 yMSTYEHUS BOJIBI.

75. ITepokcun BoBaopoaa. CTpoeHHE MOJIEKYJIBI.

76. Mertobl osy4eHust NEPOKCUAa BOJOPOIA.

7. du3nyeckne M XUMHYECKME CBOMCTBA IIEPOKCHIA BOJOPO/A.
IIpumeHnenue.

78. [lenounple  MeTamIbl. JIEKTPOHHOE CTpOeHHE. XHUMHYECKUE

CBOMCTBA, MOJIyYECHUE.
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79. Oxcuapl, TUAPOKCHIBI, COJNM HaTpuss M Kaius. WX CcBOICTBa,
NOJIyYeHHUE U IPUMEHEHHE.

80. OnemenTel 2A noxarpynmbl. Ou3nyeckue M XUMHYECKHE CBOWCTBA.
[lonyuenne.

81. Oxcuapl M TUAPOKCUABI, CONM KalbllUs M MarHusi, UX CBOMCTBA,
noJilyuyeHue U npuMeHeHune. bruojoruueckoe 3HaueHre MarHus U KaJbLUs.

82. AJIOMUHUH, CTPOEHUE aTOMa, UX CBOICTBA U IPUMEHEHHUE.

83. Oxcu ¥ TUAPOKCUL ATFOMUHUS, UX TIOJyYEHUE U CBOMCTBA.

84. Yraepoa. AnnotponHbie GOPMBI.

85. [TpousBogHble yriepona: OKCHABI, KapOOHAThl, UX IOJIy4EHHUE WU
CBOWCTBA.

86. Kpemuuii, ctpoenne atoma. duznueckne U XUMHYECKHE CBOWCTBA.
[TpuMeHeHre KpEMHMSI U €T0 COETMHEHU.

87. AMMMaK, €ro NoJIy4yeHHe U CBOKCTBA.

88. Conu aMMOHHMS U UX TIPUMEHECHHE.

89. ABOTHasI KUCJIOTA, €€ TIOJyYeHUE U CBOMCTBA.

90. Conu a30THOM KHUCIIOTHI, UX TOTYYCHHE U TIPUMEHEHHE.

91. ®docdop. AmnorponHbie GopMbl. OKCUIBI U UX CBOMCTBA.

92. ®docdaTsl, IPUMEHEHUE UX B KAUECTBE YI0OPEHUH.

93. Kucnopon, ctpoenue atoma. [lonyuenue u coiicta. buonoruueckoe
3HaYEHHUE.

94, Cepa. ®uznyeckue, XMUMHUUECKUE CBOMCTBA U IMPUMEHEHUE CEPBI U €€
COCIMHEHUM.

95. CepHas KUCIIOTa, €€ OJIyYEHUE.

96. XUMHUUYECKHE CBOWCTBA CEPHOMN KHUCIIOTHI.

97. XJ70p, anekTpoHHOE cTpoeHue. [lonydyenue, cBoiicTBa U NPUMEHEHUE.

98. Kucnoponusie coenuHeHuss XJjiopa. [ MIOXJOPHUTHI,  XJIOPATHI,
NEPXJIOPaThl, UX CBOWCTBA U MIPUMEHEHHE.

99. Hon. Ero nonyuenue u coiictra. IlpuMenenue iona.

100.  CsoiicTBa rnemenToB 6B moarpymnmel. XpoM. CBONCTBA U MOIyYCHHE.

101.  Oxcunsl ¥ THIPOKCHIIBI XpOMa, KX CBOMCTBA.

102. XpoMoBbIE KHCIOTBL. XpOMaTbl M JAUXPOMAThl, OKHCIUTEIHHBIC
CBOMCTBA XpOMAaT-HOHOB.

103. 3HaueHue Maprasiia Kak MHKpodjemeHTa. [lepmanranar kaius, ero
IpUMEHEHUE.

104. Keneso, crpoenue aroma. [lomydenue xese3a u ero CBONCTBA.

105. KobGanbr. CpoiictBa. OKCHUABI W THUIPOKCUIBI KOOANbTa. 3HAUCHHE
KoOanbTa.

106.  CsoiictBa snemenToB 1B noarpymnmel. Meas. CBoiicTia.

107.  Oxcunpl, TUAPOKCUIBI, coin Menu. lIpumeHenue cynbdara Meu.
3HaYeHUEe MEIN KaK MUKPOAJIEMEHTA.

108. [unk, cTtpoeHue atoma U cBoucTBa. OKCHUI, THAPOKCHJ IIMHKA.
OOBSICHUTH UX aM(POTEPHOCTb.

109. Tsoxenble METAIUIBI U UX TOKCUYHEIE JEUCTBUS.

OprannveckasxuMuus
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1. Teopus cTpoeHHs OpraHudeckux coequHeHuil bytieposa A.M.

2. Knaccudukanus 1 HOMEHKIATypa OPraHu4eCKIX COSTUHEHHI.

3. Mexnaynaponnas Homenknarypa (MIOITAK).

4. M30mepust OpraHndecKuX COETUHEHUN.

S. Buner  u3zoMepum  (M30MepUs  LENU, HU30MEpUS  IOJIOKEHUS,
TEOMETPUYECKAs] H30MEPHSI, ONTUUECKAs U30MEPHUs, TAYyTOMEPHSI).

6. ["oMo10THst ¥ TOMOJIOTMYECKHUE PSI/IbI B OPTaHUYECKON XUMUMU.

7. Tpu BaJICHTHBIX COCTOSIHUSI aTOMa YTJIepo/ia.

8. Xapaktep XHMMHUYECKMX CBSI3ed B MOJIEKYJaX OPTaHMYECKHUX
coeuHeHUuN. «CUrMay U «Iu» CBSI3H.

Q. Ankanbl. ['oMonormyeckuit  psi, HOMEHKJIATypa, H30Mepus,
XUMHUYECKUE CBOICTRA.

10. XuM. cBoiicTBa ankaHoB. Peakuuu 3amenieHusi (raJoreHUpOBaHHE,
HUTPOBAHME, CYIb(PUPOBAHUE) U OKUCIICHUS.

11. [Huxnoankanel. CtpoeHue, xumudeckue cBoicTBa. KoHdopmarius
MOJIEKYJI U TEOPUS HAIIPSKEHUS IUKIIOB.

12, Ankenbl. ['omonornueckuii  psn, HOMEHKIATypa, H30MEpHs,
XMMHUYECKUE CBOMCTRA.

13. Peakunu npucoenviHeHWss W OKMCIEHHs ankeHoB. [IpaBuio
MapkoBHHUKOBA.

14. Anxusbl.  ['OMOJIOTMYECKMI  psil, HOMEHKIATypa, HW30MEpHs,
XUMHUYECKUE CBOICTBA.

15. Peaknuy npucoenvHEHUs, OKUCIEHUS W INOJMMEpPU3AUU aJKUHOB.
Peaknus Kydeposa, nosryueHue aneTHICHU0B.

16. ["anorenomnpousBoansie YB. Knaccudukanus, xumMuyeckre CBOMCTBA,
3HaueHue (MogodopmM, xmopodopm..)

17, Juenossie YB. Dddext conpsxenusd. [lonnmepuszanusi.

18. Apomartuueckue yriaeBojopoabsl. Krnaccudukanus, HOMEHKIATypa,
XMMHUYECKUE CBOMCTBA, U30MEPHUSI.

19. beH3o0u1 1 ero romosoru.

20. Ctpoenue 0€H30IHHOTO KOJIbIIa, XUMHUECKHE CBOMCTBA.

21, ApomaTtuueckue yrieBoaoposl. [IpaBuiio 3amenienus B 0€H30JIbHOM
Azpe.

22. MHorosiaepabsie  apomaTudyeckne YB ¢ KOHAEHCHPOBaHHBIMU
KoJbIaMu (HadTanuH, antpaneH, deHantpeH). CoupThl.

23. Knaccuduxkanus, HoMeHKIaTypa, U30MEpHs CITUPTOB.

24, Opnoaromubie  crupThl. CrocoObl  TOJNYYEHHs, XHUMHYECKUE
CBOMCTBA.

25. Cnuprtel. Peakuyy oKkrcaeHUs: NEPBUYHBIX U BTOPUYHBIX CITUPTOB.

26. JByX-, Tp€x- U MHOroaromMHsie crnupThl. CTpoeHHE, XUMUYECKUE
CBOWCTBA.

217. @®enonbl.  CTpoeHue, KilaccU(pUKALM, XUMUYECKHE CBOMCTBa
dbenonoB. Otauuue HEeHoJO0B OT CIUPTOB.

28. OpHo-, n1ByX-, Tpé€xaroMuble (eHombl. [IpuMenenne, OUonoruyecKoe
3HAYEHUE.
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29. Anbpaerufibl M KETOHBI. OJEKTPOHHOE CTPOEHUE KapOOHHIbHOM
rpynnbl. XUMUYECKHE CBOMCTBA.

30. Anpaerunpl. Knaccudukarms, HOMEHKIATypa.

31. XUMHYECKUE CBOMCTBA AJIBAETUIOB.

32. AJBIEernabl.

33. Keronsl. Knaccuduxanus, HoMeHKIaTypa, XUMHUYECKHUE CBOICTBA.

34. KadecTBeHHble peakiud Ha albJerujabl M KETOHbl. Peakuuu
«CepeOpPEHHOr0 3epKajiay U «MEIHOTO 3epKaiay.

35. Kap6onossie kuciotsl. Knaccudukaiiys 1 HOMEHKIIATypa.

36. KapOGoHoBbIe KHCHOTHI. DIEKTPOHHOE MPEJCTABICHUE O CTPOCHUU
KapOOKCUIILHOM TPYIIIbI, XUMUYECKHE CBOMCTBA.

37. KapGonoBbie kucioTsl. Peakiium 3aMeieHust 1 OKUCICHUS.

38. Peaknust nekapOOKCUIUPOBAHUS KUCIIOT.

39. Crnosxable 2(Upbl KApOOHOBBIX KUCTOT. Peakius stepedukanuu.

40. OmHOOCHOBHBIC M IBYXOCHOBHBIE KUCIIOTHI.

41. [IpenenbHble M HENpENENbHbIE BBICHIME KapOOHOBBIE KHCIOTHI
(BXK).

42. Kupsl.

4. Kputepun BbICTABJIEHUS] OLIEHOK

OTMeTKa

Kpurepun oueHuBanus

O1ianyao

BBITIOJIHEHBI BCE BUABI Y4eOHOH paboThI, MPEayCMOTPEHHBIC
y4eOHBIM IIJIAHOM. Obyuaromuiics JEMOHCTPUPYET
COOTBETCTBUE 3HAHWM, YMEHHUIH, HABBIKOB IPUBEJACHHBIM B
TablMuax  IokKaszaTelsiM, ONepUpyeT  MNPHOOPETEHHBIMU
3HAHUSAMHU, YMEHUSIMH, HABBIKAMU, IPUMEHSIET UX B CUTYaIUIX
MOBBIIIEHHON CI0XKHOCTU. [IpH 3TOM MOryT OBITH JOMYIIEHBI
HETOYHOCTH, 3aTPYAHEHUS NpPH aHAIUTUYECKUX OIepausx,
IIEPEHOCE 3HaHWMM W YMEHUH Ha HOBBIE, HECTaHJApTHBIC
CUTYalluu

Xopo1o

BBINOJIHEHBl BCE BUABI Y4eOHOH palboThl, MpPEIyCMOTPEHHBIE
y4eOHBIM TJIAHOM. OO6yuaromuiicst JTEMOHCTPUPYET
COOTBETCTBUE 3HAHWM, YMEHHUH, HABBIKOB IPUBEACHHBIM B
TablMiax  IoKas3aTensM, OINepUpyeT  NPUOOPETEHHBIMHU
3HAHMUSAMH, YMEHUSAMH, HaBbIKAMH, IIPUMEHSET HX B
CTaHJApPTHBIX cUTyauusix. IIpu 3TOM MOryt OBITH JOIMYILIEHBI
HE3HAUUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHHUS IpH
AQHAJUTUYECKUX ONEpalMaX, IEPEeHOCEe 3HAHWM M YMEHUH Ha
HOBBIE, HECTAHJAPTHBIE CUTYALNH

Y 10BIETBOPUTETILHO

HE BBIOJIHEH OJWH WM Oojee BHJIOB Yy4eOHOH paboThI,
IOPEJyCMOTPEHHBIX  y4eOHbIM  TutaHoM.  OOydaronuiics
JIEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM, YMEHHI,
HaBBIKOB  TPUBEACHHBIM B  TaOnMuax  IoOKa3aTelsiM,
JOMYCKalOTCAd ~ 3HAUMTEIbHBIE  OMIMOKH,  MPOSBISETCS
4aCTUYHOE OTCYTCTBUE 3HAHUM, YMEHHWI, HAaBBIKOB IO psIY
nokasaresnei, oOyJarouIuiicsi HCHBITHIBAET 3HAYUTENIbHBIE
3aTpyJHEHMS NPU ONEPUPOBAHUU 3HAHUSMU U YMEHUSIMU IIPU
UX MEPEHOCE HA HOBBIE CUTYallHH

HeynoBieTBopuTenpHO

HE BBINOJHEHBl BHJIbI Yy4eOHOW paboThl, MPEeIyCMOTPEHHBIE
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y4eOHBIM TUIAHOM. JEMOHCTPHPYET HEIMOJIHOE COOTBETCTBHE
3HAaHWI, YMEHWH, HAaBHIKOB MPHBEICHHBIM B Ta0JIHUIAX
HOKaSaTeHCﬁ, A0IYCKAOTCA 3HAYUTCJIbHBIC OI_HI/I6KI/I,
NPOSIBIISIETCS. OTCYTCTBUE 3HAHWH, YMEHWH, HAaBBIKOB I10
OonplieMy psay TIOKas3aTened, OOyJaroIuiCs WCIBITHIBACT
3HAYHUTENBHBIC 3aTPYIHEHHs TP ONEPUPOBAHUM 3HAHUSMU U
YMCHUSAMH IIPU UX NCPCHOCC HA HOBLIC CUTYAllUN

71




