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1. OBIIIASI XAPAKTEPUCTUKA ITIPUMEPHOM PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIUIIJIAHBI
«OV . 12. XUMUS»
1.1. MecTto mMcuMIMHBI B CTPYKTYype o0pa3oBaTtebHoi nporpammbl CI1O:
OobmeobpazoBatenbhas aucuuiuinaa «OYl. 12, Xumus» sBusercs o00sS3aTenbHON
4yacThbio 0011e00pa30BaTeNLHOrO IIUKIIa 00pa3oBaTesibHOM porpaMmel B cootBeTcTBUU ¢ PI'OC
CIIO no cnenmanpaocTH CrieruanbHOCTh 35.02.01 JlecHoe U econapkoBoe X035KUCTBO
1.2. llesau ¥ IUIaHUPYeMBble Pe3yJIbTATHI OCBOCHHUS TUCIUIINHBI:
1.2.1. Heap AMCHUAILIHHBI
Conepkanre mporpaMmbl 001meoOpa3oBaTenbHO auctuiIuabl «OY /. 12. Xumwusi»
HaIpaBJIEHO Ha JOCTHXKEHHE PE3yIbTaTOB €€ U3yueHUs B COOTBETCTBUU ¢ TpeboBaHusiMu GI'OC
COO ¢ yuetom npodeccronanbHoi HanpasieHHocTd GI'OC CIIO.
Lenb nzydennst qucuuruimabl «OYJ1.012. Xumusi» Ha 6a30BOM ypOBHE
- (dopMuUpOBaHHE CHCTEMBl XHMHUYECKHX 3HAaHMA KaK Ba)XKHEHUIIEH COCTaBIISIONMIEH
€CTECTBEHHO -Hay4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOW JIeXkKaT KIIIOUEBbIE MOHSTHS,
(yHIaMeHTalbHbIE 3aKOHBI M TEOPHUH XHMHH, OCBOEHHE f3bIKa HAyKH, YCBOCHUE H
MOHUMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEH WX Pa3BUTUS U CTAHOBJICHHUS;
- (opmupoBaHue u pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MMO3HAHMS BEIIECTB M
XUMHUYECKHX pPEeaKIHii, HeOOXOIUMBIX AJIi MPUOOPETEeHUs YMEHUN OpPHUEHTHPOBATHCS B
MUpE BEIIECTB " XUMHUYECKUX SIBIICHHIA, UMEIOIINX MECTO
B IIPUPO/IE, B MPAKTUYECKOI U MOBCETHEBHOM JKU3HH;
- pa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HaOIIOJCHUEM
U OOBSICHEHHEM XHMHUYECKOTO SKCIEPUMEHTa, COOJIOJEHUEM TMpaBuil 0Oe30MacHOro
oOpaleHus ¢ BEeueCTBAMH
Hoctrmxenne nenu uzydeHus: nucuuruimabl «OY][ .12. Xumus» Ha 0a30BOM ypoOBHE
oOecreynBaeTcs pelieHueM CIEIYIONIUX 3a/1ay:
c(hopMUPOBATh MOHUMAHKUE 3aKOHOMEPHOCTEN MPOTEKaHUSI XUMUYECKUX MTPOLIECCOB U SABICHUH B
OKPYJKaIoIlIeW Cpele, a TAKKE HUX CBA3b C LEJIOCTHOM HAay4YHOW KapTHHOM MHMpa U JPYTHMH
€CTECTBEHHBIMU HaYKaMU;
Pa3BUTh YMEHHUSI COCTABIATH (YOPMYITBI HEOPTAaHMYECKUX M OPTaHMYECKUX BEIIECTB, YPaBHEHUS
XUMHUYECKHX pEeaKIHid, OOBSCHATh HMX CMBICI, WHTEPIPETHPOBATH PE3YNbTAThl XUMHUYECKHX
IKCIIEPUMEHTOB,
chopMUpOBATh HABBIKM MPOBEACHHUS MPOCTEHIIMX XUMHUYECKHX OSKCIEPUMEHTAIBHBIX
WCCIIEIOBAaHUN C COONIOJICHHMEM TIpaBwil Oe3omacHOro oOpareHusi ¢ BelecTBaMu |
1a00paTOPHBIM 000PYIOBAHUEM;
pa3BUTh YMEHHs HaXOAWTh, AHAIM3UPOBATH M HCIOJIH30BAaTh HH(DOPMAIUIO XUMHUYECKOTO
XapakTepa M3 Pa3INYHBIX MH()OPMAIMOHHBIX HCTOYHUKOB, BKIIOYAs Y4EOHYIO JHUTEpaTypy,
Hay4HbIC MyOJIMKAIMY 1 HHTEPHET-PECYPCHI;
chopMHpOBATh YMEHHs MPOTHO3UPOBATH IOCIEACTBUS CBOCH NEATENBHOCTH M XHUMHYECKUX
MIPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX IIPOLECCOB, YUUTHIBASI BOZMOKHbBIE IKOJIOIHUECKHE
U COIIMAJIbHBIC BO3/ICHCTBHS;
chopMUpOBaThH MOHUMaHUE 3HAYUMOCTHU JTOCTHXKEHUI XUMHUYECKON HayK1
U TEXHOJOTMH JJIsl pa3BUTHs COLMAIBHOM M MPOM3BOJCTBEHHOW Cdep C yMEHHUEM INPHUBOIHUTH
MIPUMEPHI UX PUMEHEHUS B pa3InYHbIX cepax KU3HU.
1.2.2. Ilnanupyembie pe3yJbTaTbl OCBOCHHSI 0011e00pa30BaTEJIbHOM JUCHUILIMHBI B
coorBercTBMM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Obume  xommereHmmu  (maee — OK) wu  mpodeccuoHanbHble  KOMIIETEHLIUU
(mamee — TIK) ®I'OC CIIO B COOTHECEHHMH C JUYHOCTHBIMH, METANpPeIMETHBIMU
W TpeAMETHBIMH  pe3yinbTaTamMu  oOydeHus  Oa3zoBoro  ypoBHsS (mamee —  IIPO)

®I'OC COO npencrapieHbl B TabIUIIE:



Kox n HanumenoBanue

ITnanupyemsie pe3yJbTaTbl OCBOCHHS POrPaMMBbI 110 TUCIUAIIIHHE

(popmupyembIX

KOMIeTeHIuii O6mue’ I[I/ICIII/IH.HI/IHaprlez
OK 01. Bseibupats | JInuHOCTHBIE pE3YNbTATHl JOJDKHBI OTpaXkaTh B | JMCHHMIVIMHAPHBIE Pe3yJbTAThI H JOJLKHBI OTPAKATD:
CHocoOBI pELICHUs | YaCTU: TPYAOBOTO BOCIIMTAHUSA: IIP6 01. chopMupOBaHHOCTb HPEJCTABICHUNH: O XUMHUECKOM
3a1a4y - TOTOBHOCTb K TpPYAYy, OCO3HAaHUE LEHHOCTU | COCTABJIAIOIIECH €CTECTBEHHOHAYYHONW KapTHHBI MHUpPA, POJIU XMUMHUHU
npogeccuoHaIbHON MacTepcTBa, TPYJAO0Ir00ue; B MO3HAaHUM SIBIEHUN NPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U
NEATEIIbHOCTH - TOTOBHOCTh K  AaKTHBHOM  JIEATENBHOCTU | KyJAbTYPBl  JHYHOCTH, €€  (PYHKIHMOHAIBHOM  TIpPaMOTHOCTH,
IIPUMEHUTEIBHO K | TEXHOJIOTMUECKOM M COLMAJIbHOM HANpaBIE€HHOCTH, | HEOOXOIMMOMN /JIs pelIeHUs] MPAKTUUECKUX 3aJad U SKOJIOIHUECKU
Pa3JIMYHBIM CIIOCOOHOCTH WHULAAPOBATH, IUIAaHUPOBATh | 0OOOCHOBAaHHOT'O OTHOIIEHHS K CBOEMY 3J0POBbIO U MPUPOTHOU
KOHTEKCTaM Y CAMOCTOSITENIBHO BBINIOJIHATH TAKYIO IEATEIBHOCTD; | CPELE;

- HTHTEPEC K pa3InuHbIM cepam npodeccroHambHOM
JIeATEIIbHOCTH.
MeranpeameTHble pe3ynbTaThl JOJKHBI OTPaXaTh:

Osnanenne YHHUBEPCAJIbHBIMHU y4eOHBIMU
II03HaBaTCJIbHBIMHU }IeﬁCTBHHMHI

a) 6a30BbIe JIOTHUECKUE JICHCTBHS:

- CaMOCTOSITEIBHO dbopMynupoBath u
aKTyaJIM3upoBaTh NpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CymCCTBGHHBIfI IMMPpU3HaAK

WIA OCHOBAaHMS IS CPaBHCHHS, KIaCCHU(PHKAIMN
H 0000IIEeHNS;

- ONpeAenATh IeId  JESTEIbHOCTH,
[apaMeTpsl U KPUTEPUU UX JOCTHKCHUS;
- BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B
paccMaTpUBAEMBIX SIBIECHUSX;

- BHOCHUTH KOPPEKTHBBI B JCATEIHHOCTH, OICHHBATDH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM, OIICHUBATH PUCKU
[IOCJIEICTBH JI€ATEILHOCTH,

3a/1aBaTh

I1P6 02. BnasieHue CUCTEMON XMMHUYECKHUX 3HAHUI, KOTopas
BKJIFOUYAET: OCHOBOIIOJIATAIONINE MOHATUS (XUMUYECKH AJIEMEHT,
aToM, DJICKTPOHHAs 000JI04Ka aTOMa, S-, p-, d-3JIEKTPOHHBIC
opOUTaIu aTOMOB, MOH, MOJIEKYJIa, BAJIEHTHOCTb,
AJIEKTPOOTPHUIATEIHFHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKAsl CBSI3b,
MOJTb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKElleT,
GbyHKIIMOHATBHAS TPYITIA, PaJUKal, U30MEPHUS, U30MEPHI,
TOMOJIOTUYECKHUH PsiJl, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOI- U
a30TCoOJIeprKallie COeTMHEHNs, OMOJIOrMUECKH aKTUBHBIE BEILIECTBA
(YyrneBoJbl, KUPBL, OENIKK), MOHOMED, TIOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEIMHEHUS, KpUCTaUINYeCKast
perieTKa, TUIBI XUMHUECKUX PeaKIuii (OKUCIUTETHHO-
BOCCTaHOBUTEJNbHBIE, K30-U YHIOTEPMUYECKUE, pEaKLIUU HOHHOTO
oOMeHa), pacTBOP, STMEKTPOIUTHI, HEIJICKTPOJIUTHI,
ANEKTPOIUTHYECKAS TUCCOIUAIINS, OKUCITUTENb, BOCCTAHOBUTEb,
CKOPOCTh XUMHUUYECKOU PEAKIMK, XUMUYECKOE PABHOBECHUE), TEOPUU
Y 3aKOHBI (TEOPHS] XUMUYECKOTO CTPOCHUSI OPTraHHMUYECKUX BEILIECTB
A.M. Bytieposa, Teopust JIEKTPOJIUTUUECKON TUCCOIUALINH,
nepuoanyeckuii 3akoH JI.1. MenneneeBa, 3aKk0H COXpaHEHUs




0) 0a30BbIE UCCIIETOBATEIBCKUE ICHCTBUS:

- BIAJETh HaBBIKAMHU Y4eOHO-HCCIEIO0BATEIHCKOM
Y IIPOEKTHOW JESATEIbHOCTH, HABBIKAMH Pa3pEICHNUs
npobiewm;

- BBUIBIATH  NPUYMHHO-CJICICTBEHHBIE  CBSI3H
U aKTyaJIM3UpOBATH 3aJavy, BBIABUI'aTb THUIIOTEC3Y
€e  peIIeHWs,  HAXOIWUTh  aApryMEHTBl IS
J0Ka3aTeIbCTBA CBOMX YTBEPXKACHUH, 3a/aBaTh
napaMeTphl U KPUTEPUN PEIICHUS;

- AHAJIM3UPOBATL IMOJYYCHHBIC B XOJC PCHICHUA
3aauu  pe3yJIbTaThl, KPUTHUYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, TMPOTHO3MPOBAaTh H3MEHEHHE B
HOBBIX YCJIOBUSIX;

pa3pabaTbIBaTh IJIaH pEIICHUs] MPOOJIEMBI C YI€TOM
aHaImM3a UMCIOIIUXCS MaTepUATLHBIX u
HEMaTepUaIbHBIX PECYPCOB;

-- YMETh TEPCHOCUTHh 3HAHUS B MO3HABATEIBHYIO
Y TIPAKTUYECKYIO 00JIaCTH KU3HEAESITETbHOCTH;

- yYMEThb WMHTETPUPOBATh 3HAHUS W3 Pa3HbBIX
MPEAMETHBIX 00JIaCTeH;
- BBIIBUTaTh HOBBIE HJIEH, npejiarath

OpPUTHHAJIBHBIC ITOAXOAbI U PCIICHUA

MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMICCKHUH SI3bIK XUMUH,
dakTorornuecKkre CBEACHHS O CBOWCTBAX, COCTABE, MOyUYCHUH U
0€30TacHOM HCTIOIH30BaHUH BAXKHEHIIIMX HEOPTAHUYCCKUX H
OpPTaHMYECKHX BEIIECTB B OBITY U MPAKTHUECKON JAEITETbHOCTH
YeJI0BeKa;

IIP6 03. chopMHUpPOBAaHHOCTH YMEHHUH BBISBISATH XapaKTepHBIC
OpU3HAKM M B3aMMOCBS3b M3YYEHHBIX MOHITHH, MPUMEHSTH
COOTBETCTBYIOIIUE TOHSATHUS MPU OMUCAHUU CTPOCHHUS M CBOHCTB
HEOpPraHMYECKUX M OPraHMYeCKHX BEUIECTB M MX IPEBpAIICHMIA;
BBISIBIISITH  B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C TIOHATUSAMH H
MpeCTaBICHUSIMH IPYTUX €CTE€CTBEHHOHAYYHBIX PEAMETOB;

113} 04. c(hOpMHUPOBAHHOCTH YMEHHI HCMOJIb30BaTh
HAaUMEHOBAHMS XMMHUYECKUX COCAMHEHUN MEXIAYHApOJHOIO COI03a
TEOPETUICCKOW W TPUKIIATHOW XWMHH W TPHUBHAIBHBIC HA3BAHUS
BOXHEMIINX BelIecTB (PTUJICH, AaUEeTHJICH, TJHIEepUuH, (EeHo,
dopManbpaerua, YKCyCHas KHCJIOTa, TJWIMH, YyrapHbIi ras,
YIJIEKUCIBIN Ta3, aMMHUaK, TallleHasi U3BECTh, HETallleHas W3BECTb,
MUTHECBAsT COJA M JIPYTUX), COCTABIATH (POPMYIIBI HEOPTaHUICCKUX
U OpPraHMYECKHUX BEIIECTB, YPAaBHEHUS XHMHUYECKHUX PEaKIIHiA,
OOBSCHATH WX CMBICI; MOATBEPXKIATh XapaKTePHBbIC XHUMHUCCKHE
CBOICTBA BEIECTB COOTBETCTBYIOIIMMH OKCIIEPUMEHTAMH U
3aIMACSIMU YPABHEHUN XUMUYECKUX PEAKIINM;

IIP6 05. chopMupOBaHHOCTh YMEHU YCTAHABINBATh
MIPUHA]IC)KHOCTh U3YYCHHBIX HEOPTaHUYECKUX U OPTaHUICCKUX
BEIIECTB K OIMpeIeICHHBIM KJIaccaM U TPYIIaM COeIMHEHUH,
XapaKTepU30BaTh UX COCTAB W BAKHECHININE CBOMCTBA; ONIPEICIISITh
BUJIbl XUMHUYECKUX CBSI3€H (KOBAJICHTHAs, MOHHAS, METAJUIMUECKasl,
BOJIOPOJHAS ), TUIIBI KPUCTAITIMUYECKUX PELIETOK BEILIECTB;
KJIacCU(UIIMPOBATh XUMHUYECKUE PEAKITUH;

IMP6 07. chopMuUpOBaHHOCTh YMEHHH NPOBOAUTH PACUETHI IO
XUMHUYECKHM (OpMylnaM W YPaBHCHHUSM XUMHUYECKUX PEAKIUN C

UCIIOJIb30BaHUEM  (PM3MYECKUX  BEJIMYUH, XapaKTEPU3YIOIIUX
BEIIECTBA C  KOJMYECTBEHHOW CTOPOHBI: MAacChl, 00ObeMa
(HOpMaJIbHBIE ~ yCIIOBHUSI)  ra30oB,  KOJHMYECTBA  BEIIECTBA;




HCII0JIB30BaTh CHCTCMHBLIC XHMHUUYCCKHUEC 3HAHHA [JIA TPHHATHA
pCIJ_IeHI/Iﬁ B KOHKPCTHBIX JXKU3HCHHBIX CHTYyallUAX, CBA3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHUCM.

OK 02. Wcnonb3oBath
COBPEMEHHBIC CPE/ICTBA
TIOUCKA, aHAIH3a 1
UHTEPIPETAUU
nHOpMAINH U
HUH(POPMAI[MOHHbIC
TEXHOJOTHH ISt
BBIIIOJTHEHHUS 37144
npodeccuoHanbHOI
JeSITeTbHOCTH

JIn4HOCTHBIE pe3yJabTaThl JAOJIKHBI OTPA’KATh B
YacTu:
LEHHOCTH HAYYHOI0 MO3HAHHUSA:

-c(hopMHpOBAaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUST HAayKd U OOIIECTBEHHOM MPaKTHKH,
OCHOBaHHOTO Ha uanore KYJBTYD,

CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MIOJIMKYJIBTYPHOM MHUPE;

-COBEPLICHCTBOBAHUE A3BIKOBOM M YHUTATEIbCKON
KYJIbTYpbl KakK CpEICTBAa B3aUMOJEUCTBUS MEXIY
JIIOIbMU U TTIO3HAHUS MUPA;

-OCO3HAaHUE IIEHHOCTH HAy4yHOM JAESITEIbHOCTH,
TOTOBHOCTb OCYILECTBIIATh MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JI€ATE€IbHOCTh MHIUBUIYAIBHO
U B IpyIIIE.

MeranpeameTHbie pe3yJabTaThl AOJIZKHBI
0TpaKaTh:

Osiagenne YHHBepCAJIbHbIMH y4eOHBIMH

MO3HABATEJIbHBIMHU AeHCTBUSIMM:

B) padora ¢ uHgopmaumeii:

-BJIaJIETh HABBIKAMH TMOJy4yeHHs WHPOpMAIMU U3
HUCTOYHUKOB  pPa3HBIX THUIIOB, CaMOCTOSITENIbHO
OCYIIECTBISATh TOUCK, aHAJIU3, CHUCTEeMaTH3alUI0 U
UHTEpIIpeTalni0 UHPOPMAIIUU PA3IUYHBIX BUAOB U
dbopM TpeICTaBICHHUS,

-C03/1aBaTh TEKCTHI B PA3IMYHBIX opMaTax ¢ y4eTOM
Ha3HA4YeHUs MHPOPMALUU W LEJICBOH ayauTOpHUH,
BbIOUpasi ONTUMaJbHYIO (OopMy MpelncTaBiICHUS U
BU3YyaJIU3aIlNH;

JucuuniauHapHble (mpeaMeTHbIE) pe3yJbTAThl
OTPaXKaTh:

IIP6 06. BiazeHHe OCHOBHBIMH METOJAaMHU HAay4HOT'O IO3HAHUS
BCIIECTB W XHMMHYECKUX SIBJICHUH (HaOJroneHue, W3MEpeHue,
9KCIEPUMEHT, MOJICITUPOBAHHIE);

P66 07. chopMHUpPOBaHHOCT YMEHHH MPOBOAMUTH PACUETHI IO
XUMHAYECKHM (opMysaM W ypaBHEHHSM XHMHUYECKHX PEaKIHi C

H JO0JI’KHBI

HCIIOJIBb30BaHUCM (1)I/IBI/I‘ICCKI/IX BCJIIMYHH, XapaKTCPU3YIOIUX
B€IICCTBa C KOJIUYECTBSHHOU CTOPOHBI: MacCcCHhI, o0BbeMa
(HOpMaJ'IBHLIe yCJ'IOBI/IH) ra3oB, KOJIMYECTBA BCIICCTBA,

UCIIOJIb30BaTh CUCTEMHBIE XUMHYECKHE 3HAHUS Uil TPUHATUS
pEIICHNN B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

I1P6 08. copMHUpPOBaHHOCTh YMEHUH IJIAHUPOBATH U BBITOIHATDH
XUMHUYECKHH 3KCIEPUMEHT (IPEeBpaIeHHs] OPraHUYECKUX BEIIECTB
DY HarpeBaHUH, MOJIYYEHHE ITWIEHA M U3YYEHHE €r0 CBOMWCTB,
KaueCTBEHHBbIE pEaKUUU Ha aJbJAETUAbI, KpaxMmal, YKCYCHYIO
KUCJIOTY; JIeHaTypalys OeJIKOB MPU HArpeBaHUU, [IBETHBIC PEaKIIUH
0€JIKOB; MIPOBOJUTh PEaKIMK MOHHOTO OOMEHA, ONPEAEIsATh Cpery
BOJIHBIX pAacTBOPOB, KAa4yeCTBEHHBIE pEaKUMU Ha Cyibdar-,
KapOOHAaT- M XJOPHUJ-aHUOHBI, Ha KaTHOH AaMMOHMS; pelaTh
SKCHEpUMEHTAIbHbIE  3afaur 1o Temam  "Metamwiel" u
"Hemeramnsl") B  COOTBETCTBHM C  TpaBWJIaMU  TEXHUKH
0€30MacCHOCTH TpU OOpAIICHUH C BEIIECTBAMH M JaOOpaTOPHBIM
00OpyJOBaHUEM;  MPEACTaBIATH  PE3yJbTaTbl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peaxiuii 1 GopMyINpOBaTh BHIBOJBI HA OCHOBE ATUX PE3YJIbTATOB;
I1P6 09. chopMUpOBaHHOCTh YMEHHS aHATTU3UPOBATh XUMHUUECKYIO
UHQOPMALIMIO, MOJYYaeMyI0 M3 pPa3HbIX HCTOYHHMKOB (CPEICTB
MaccoBOi nHpopmanuu, cetb VIHTepHET U Apyrue).




JIETUTUMHOCTB
IMpaBOBbIM U

-OLICHUBATH JOCTOBECPHOCTD,
uHpOpMallii, €€ COOTBETCTBUE
MOPAaJTBHO-3THYECKAM HOPMaM;
-BNIaJIETh HABBIKAMHM PACIIO3HABAHUS W 3AllUTHI
uHdopmanuu, WHOOPMAITMOHHOW  0€30MacHOCTH
JTUYHOCTH.

OK 04. 5pdextuHO
B3aUMOJICHCTBOBATh U
paboTath B KOJUICKTHBE U
KOMaH/Ie

JINYHOCTHBIE Pe3yJILTATHI I0LKHBI OTPAKATH B
YacTH:

rpaIaHCKOr0 BOCIUTAHUS:

-TOTOBHOCTh BECTH COBMECTHYIO JIESITEIHHOCTH B
WHTEepecax rpakJaHCKOro O0IIecTBa;

-YyMEHHE B3aUMOJIEHCTBOBATh C  COILMAJIBLHBIMHU
WHCTUTYTaMH B COOTBETCTBUHM C MX (QYHKIUSIMHU H
Ha3HAUCHHEM.

MeTanpeaMeTHble pe3yabTaThl T0JIKHbI
0TpakKaTh:

Ogi1aieHne YHHMBePCAJIbHBIMHU
KOMMYHHKATUBHBIMHM /Ie/iCTBUSIMHU

0) coBMecTHAsI 1eSITeJIbHOCTD.

-MIOHMMATh W  HWCIOJB30BaTh  MPEUMYIIECTBA
KOMaHIHOW ¥ WHIUBUYaTbHOU PabOTHL;
-IPUHAMATh II€JIM COBMECTHOW  JCSTCIBHOCTH,
OpraHU30BBIBATH U KOOPAMHUPOBATH ACHCTBUSA 1O €€
INOCTHKEHUIO: COCTaBJISITh IJ1aH JIEHCTBHH,
pacrpeaeniaTb poiau C y4eTOM MHEHUN YYaCTHUKOB
00CyX1aTh pe3yJabTaThl COBMECTHOW pabOTHI;
-KOOPJIMHUPOBATH U BBIMIOJIHATE PabOTy B YCIOBUSX
peaIbHOTO, BHPTYAIBHOTO W KOMOWHHPOBAHHOTO
B3aHMOICHCTBUS;

-CYIIECTBIISATh MMO3UTHBHOE CTpaTeTHYECKOe
MOBEJICHUE B PANIMUYHBIX CUTYyalUsX, MPOSBISATH
TBOPYECTBO U BOOOpaKeHNE, OBITh MHUIIUATHBHBIM.
OBjajieHHe YHUBEPCAJbHBIMH PeryJsiTUBHBIMU

JAucnuniimHapHblie (MpeaMeTHbIe) Pe3yJabTaThbl H J0JIKHbI
0TpaXKaTh:

I1P6 08. cpopmMupoBaHHOCTH YMEHUH TNIAHUPOBATH U BHIMOIHSITH
XUMUYECKUM SKCTIEPUMEHT (TPEBpAIEHUsI OPTAHUYECKHUX BEIIECTB
IIPU HATPEBAHUH, MTOTYYEHUE ITHUIICHA U U3yYEHHUE €r0 CBOWCTB,
KaueCTBEHHBIC PEAKIIMH Ha aJIbJIETU/IbI, KpaxMaJl, YKCYCHYIO
KHUCJIOTY; IeHaTypaius OeIKOB P HATPEBaHUH, [IBETHBIC PEAKIIUU
OEJIKOB; TTPOBOJIUTH PEAKIIMM HOHHOTO OOMEHA, ONIPEICIISATh CPEY
BOJIHBIX PacTBOPOB, KAUECTBEHHBIC PEAKINH Ha CyIb(haT-,
KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHUS; PEIIaTh
SKCHEepUMEHTAIbHBIE 33a/1a4u 110 TeMaM "MeTamibl" u
"HemeTanmibl") B COOTBETCTBUU C NMPaBUIaAMHU TEXHUKU
0€30MacHOCTH MPHU OOPAIIEHUH C BEIIECTBAMHU U JTA0OPaTOPHBIM
000pyI0BaHNUEM; MPEICTABIISATH PE3YIHTATHl XUMHUYECKOTO
JKCIIEPUMEHTA B (popMe 3amucu ypaBHEHU N COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB.




AeCTBUAMU:

I) IPUHATHE Ce0s M IPYTUX JIOACH:

-IPUHUMATh MOTHBBI M apryMEHTHI JIPYTUX JIOAeH
IIPYU aHAJIM3€ PE3YJIbTATOB IEATEIBbHOCTH;
-IIPU3HABATh CBOE MPABO M NPaBO IPYrUX JIOJCH Ha
OIINOKH,

-pa3BUBaTh CIOCOOHOCTh NOHUMATh MUDP C MO3ULMHU
JIPYTOro 4eJ0BEKa.

OK 07. ConefictBoBaTh
COXPaHEHHIO
OKPYXKatOLIEeH CPeIbl,
pecypcochepexeHuto,
NPUMEHSTh 3HaHUS 00
M3MEHEHHH KITMMaTa,
MIPUHITUITBI
OepexITMBOTO
MIPOU3BOJICTBA,

3¢ PeKTUBHO
JIeCTBOBATh B
YpEe3BBIYANHBIX CUTYAIHAX

JInuHOCTHBIE pe3yabTaThl J0JKHbI 0TPAKATDH B
YACTH:IKOJOTHYECKOr0 BOCIIUTAHMSA:
-pOpMHPOBAHHOCTh ~ 3KOJOTMYECKOW  KYJIBTYpHI,
NOHMMAHHE BIUSAHUSA COLMAIBHO-DKOHOMHUYECKUX
MPOLECCOB HAa COCTOSIHUE MPUPOJTHON M COLMAIBHOMN
Cpelbl,  OCO3HaHHME  IJ00aNBHOTO  XapakTepa
9KOJIOTUYECKHX MPOOIIEM;

-IJJAHUPOBAaHUE M OCYILECTBICHUE JEHUCTBUH B
OKpYXalollleil CpeAe Ha OCHOBE 3HAHUA IeJeH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

-aKTUBHOE HETIPUATHE JEUCTBUM, IPUHOCSIINX BpE.
OKpYXKarolleu cpee;

-M€HUe MIPOrHO3UPOBATh HeOJIaronpusITHbIE
HKOJIOTMUECKHUE TOCIEACTBUS  MPEANPUHUMAEMBIX
JIEUCTBUIA, IPEIOTBPAILIATh HX;

-pacIIMpEeHUe OMNbITa AESATEIBHOCTH 3KOJOTHYECKOU
HaIlpaBJIECHHOCTH.

MetanpeaMeTHbIe pe3yJabTaThl JOJIKHBI
O0TPakKATh:

OgiajeHne yHHMBepCAJIbHBIMH Y4eOHBIMH
M03HABATEJbHbIMH 1eHCTBUAMM:

B) pa0orta ¢ nH(opManmei:

UCIIONIb30BAaTh  CPEACTBA  HMH(MOPMAIIMOHHBIX U
KOMMYHUKAIIUOHHBIX ~ TEXHOJOTMM B  pELIEHUU
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX u
OpraHU3alMOHHbIX 3ajady = ¢ COOTI0ICHUEM

Jucuuniaunapueie (MpeIMeTHbIE) Ppe3yabTaThl
O0TPakKATh:

IP6 01. chopMHPOBAHHOCTH TPEACTABICHHUN: O XUMUYECKOU
COCTaBIISIONIEH €CTECTBEHHOHAYYHON KapTHHBI MUPA, POITH XUMUHU
B TIO3HAHWH SIBJICHUH TPHPOJBI, B (HOPMHPOBAHUH MBINUICHHUS U
KyIbTYpbl ~ JIMYHOCTH, €€ (PYHKIHMOHAIBHONH TpPaMOTHOCTH,
HEOOXOIUMOM TSI PEIICHUS MPAKTUYCCKUX 3a][a4 U IKOJIOTHUSCKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TMPUPOIHON
cpene;

IIP6 10.chpopmMupoBaHHOCT, YMEHUH COONIOATh TpaBUIIA
9KOJIOTHYECKH 11EIeCO00Pa3HOr0 MOBEACHHS B OBITY M TPYIOBOM
NEATETBbHOCTH B IIENIAX COXPAaHEHUS CBOETO 3/J0POBbS H
OKpYXAaIollleil MPUPOJAHOM  CpEIbl; YUYUTHIBATH OMACHOCTH
BO3JICHCTBUSI HA JKUBBIC OPTaHU3MBI OMPECICHHBIX BEIIECTB,
MOHMMAasi  CMBICT ~ TOKaszaTeass  MOPEeAeIbHOM  TOMyCTUMOM
KOHIICHTPAIUH.

H J0J/I’KHBI




TpeOOBaHUN JPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHEHBI,  pecypcocOepexeHHs, TMPaBOBBIX U

OTUYECKUX  HOPM, HOpM  UHGOPMALMOHHON

0€30IaCHOCTH.
IIK 1.3. YyactBoBaTh | -IIPOBOJHUTH WHBCHTAPH3ALHIO I0CaJI0YHOTO | -METOJUKY pa3paboTku IPOEKTa JIECOBOCCTAHOBJICHHSI,
B IIPOEKTHPOBAHUH U MaTepuaa B [IUTOMHUKE, BBIKAIIBIBATh, | AT POTEXHUKY W TEXHOJOTHIO CO3aHUS JIECHBIX KYJIBTYDP, METOAMKY

KOHTPOJINPOBATH
paboTHI IO
JIECOBOCCTaHOBJICHHUIO,
JI€COPa3BEICHUIO U
PYKOBOIUTH HMH

COPTHPOBAaTh, XPAHUTh U IEPEBO3UTH IOCATOYHBINA
Marepuayn, BECTH YYET U OLEHKY €ECTECTBEHHOI'O
BO300HOBJICHHS JIECOB, Ha3HA4aTh BUJbI yXO/Aa W -
YCTaHABIMBAaTh MX PEXHUM, MPOBOAUTH MOIO0D
arperaTtoB, HaJaJAKy M pEryJupoBKY MallUH U
MEXaHU3MOB, HUCIIOJIb3YEMBIX I MOJIYYEHUS CEMSIH,
IIOCaJ0YHOTO MaTepuaia, BOCIPOU3BOJICTBA JIECOB U
JIECOPA3BEICHHUS

10/100pa KOHCTPYKLUH, MOPOJHOIO COCTaBa, CXEMbl Pa3MEIIECHUs
pacTeHMii B 3aIIMTHBIX JIECHBIX MOJIOCaX, BUJbI, METOJIbI U MPUEMBI
yXo/Ja 3a JiecaMH, TEXHOJOTMH yXO0Ja 3a JiecaMu, IpaBuia
oQOpMIICHHS TEXHMYECKON [TOKYMEHTAllMd MO BOCHPOHU3BOACTBY
JIECOB U JIECOPA3BEACHUIO
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA30OBATEJBHOM JUCIUITIINHBI
2.1. O6beM JUCHUILIMHBI U BH/bI Y4e0OHO0Il padoThl

Bun yueoHoi padorTbl O0bem B yacax
O0beM 00pa3oBaTeIbHOI MPOrpaMMbl THCIUTITTHHBI 72

BT. 4.:

TEOPETUYECKUE 3aHATUSA 34
MIPAKTUYECKUE 3aHATHS 28
nabopaTopHbIE 3aHATHS 10
KOHCYJIbTaIluH

OcHOBHOe conepkaHue 72
IpomeskyTounas arTecTanus ° (1uddepeHIupoBaHHbIH 3a4eT)




2.2. Conep:xkanue nucuumiunbl «OY/ 12. Xumusa»

No HaumenoBanue pa3nenoB npodecCHOHATBHOTO MOAYIS, TEM U OO6s13aTenbHas ydeOHas Konpr MarepuanbHoe u
3aHs 3aHatuii o MJIK Harpyska KOMIIETCHITUH, nH(pOpMaITMOHHOE
mus dbopMupoBaHUIO | 0OeCIeUeHUE 3aHATUI

KOTOPBIX
CHOCOOCTBYET
JJIEMEHT
POTPaMMBI
Oo6wbeM ak. u. | Bua yueOHoit OK [1K
JeSATETbHOCTH
1 2 3 4 5 6 7
Pa3znea 1. TeopeTuueckue 0CHOBbI XUMHH
1 |Tema 1.1. OcHOBHBIE XUMHUYECKHE TMOHSITHSI U 3aKOHBI, CTPOEHHE 2 VYpok uzyuenusi, OK 01 OU 2; c.8-13
aTOMOB XMMHYECKHX 3JIECMECHTOB HOBOT'O Oon3.
1. XuMHUUYECKHil DJIEMEHT. Marepuana AN 1
2.Atom. Snpo aToma, U30TOMBI. AN 2

3.0nekTpoHHas 000J04Ka. DHEPreTHYECKHE YPOBHH, IOJYPOBHHU.
ATOMHBIC OpOUTANH, S-, P-, 0- AIIEMEHTHI.
4.0c00eHHOCTH pacipeelcHus 3JICKTPOHOB 0 OPOUTANIIM B aTromMax
3JIEMEHTOB TMEPBBIX YETHIPEX TMEPUOOB. DIIEKTPOHHAST KOH(UTYpaIns
aToMOB. OCHOBHBIE XMMUYECKUE 3aKOHBI




IIpakTyeckas padora Nel. «OCHOBHBIE KOJTHYECTBEHHBIEC 3AKOHBI
B XMMHH M pacyeThbl N0 YPABHEHUAM XUMHYECKUX PeaKIuii».
OTHOCUTENbHBIE AaTOMHAsI U MOJIEKYJIsipHasi Macchl. MomsipHast Macca.
KonnuecTBo BemecTBa. MaccoBasi 101 BelecTBa. 3aKOH ABOTajipo.
Mounsipabiii 00BeM Ta30B. OTHOCUTENBHASI IJIOTHOCTH Ta30B. PacueTsr
110 YPAaBHEHUSIM XUMHUYECKUX PEAKIUI C UCIIO0JIb30BaHUEM MACCOBOMN
JIOJIA BellleCTBa, 00beMa (HOpMaJIbHbIE YCJIOBHS) Ta30B, KOJMYECTBA
BellleCTBa

®opMupoBaHue
YMEHHUU U
HAaBBIKOB

OK 01
OK 02
OK 04

MY 110 BBIIOJIHEHUIO
paboThI

Temal.2. Ilepuonmueckmuii 3akoH u Ilepmoamueckasi cucrema
xumudeckux 23jemMenToB JI. M. MeHnaeiaeeBa, HX CBsi3b C
COBPEMEHHOM Teopuel CTPOCHUs aTOMOB

IIpakTnyeckas  padora Ne2. «M3ydyeHue mnepUOAMYECKUX
3aKOHOMEPHOCTEH U UX B3AUMOCBSA3H CO CTPOCHHEM ATOMOB).
[Iepuonnueckas cucremMa xumuueckux aemeHtos /.M. Menneneesa.
Cesi3p  mepuomnueckoro 3akoHa u [lepumoamueckoil  CHUCTEMBI
XUMUYECKHUX 3JIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHUSI CBOWCTB XUMHYECKHUX DJIEMEHTOB,
o0pa3yeMbIX UMHU TPOCTBIX M CIOXKHBIX BEIIECTB MO TpyHIaM H
nepuogam [lepuoguueckoid cucTeMbl. 3HAa4eHHE NEPUOAUYECKOTO
3aKOHa M cHUCTeMbl xumuueckux osyemeHtoB J[.MI. Menpaeneera B
pPa3BUTHHU HAYKH.

®opMupoBaHue
YMEHHI 1
HaBbIKOB

OK 01
OK 04

MY 1o BBIIIOJIHEHUIO
paboThI

IpakTnyeckas padora Ne3. «CTpoeHue BenecTsa U NpUupoaa
XHMHYECKOW CBSII3N».

JlemoHcTpanust MoJenel KpUCTANIMYECKUX PEHIETOK: MOHHOU (XJIOpUT
HaTpusl), aTOMHOU (TpaduT U anmas), MOJICKYJISIPHOH (yTIEKHUCIIBIN Ta3,
WOMa), METaJuUIMYecKoW  (HaTpuif, MarHwii, Meap). PemieHue
MPAKTUYECKUX 3aJaHUi Ha COCTAaBJIEHHE DSJIEKTPOHHO-TpapUUEeCKUX
(dhopmy remMeHToB 1—4 eproaoB

®opMupoBaHue
YMEHUU U
HAaBBIKOB

OK 01
OK 04

MY 110 BBIIOJIHEHUIO
paboThI

Tema 1.4. Kaaccudukanusi ¥ HOMEHKJIATypa HeOPraHM4YeCKHUX
BelIeCTB

KomOunupoBan
HBII YPOK

OK 01.
OK 02

OU 2; c.13-16
OMu 3.
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1.Knaccudukanus HEOPraHMYECKUX BEIECTB.

2.HomeHknatypa HEOpraHMYECKUX BeHIeCTB (OKCHIBI, THAPOKCHIH,
KHUCJIOTBI, COJIH).

3.BemectBa  MOJIGKYJISIDHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUSI.
4.ArperatHble COCTOsIHUS BellecTBa. Kpucrammuueckue U amopgHbIe
BElIECTBA. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTBA.

5. THUnbI KPUCTAIIIMYECKUX PELIETOK (aTOMHAs, MOJIEKYJIsIpHasi, HIOHHAs,
METAJUIMYECKasi). 3aBHCHUMOCTh CBOMCTBAa BEHIECTB OT THUINA
KPUCTAIUIMYECKOMN PEIIETKH

I 1
I 2

IIpakTyeckas padora Ned. « HoMeHKIaTypa HeOPraHu4eCKUX
BelIeCTB).

Pemenune mpakTHuecKuX 3aJlaHUi MO Ki1accudUKaIi, HOMEHKIIAType
U XMMHUYECKHMM (OpMyJlaM HEOPraHMYECKHUX BEIIECTB PAa3JIMYHbIX
KJIacCOB (YrapHbI ras, yrjaeKuciblii a3, aMMHaK, ramieHas HU3BeCTb,
HeralleHas U3BeCThb, IUThEBAs coAa U APYTuX): Ha3BaHMs BEIIECTB 110
mexayHapoaHoit (MIOITAK) wnu TpuBHanmbHOW HOMEHKIAType U
coctaBieHue  (GOpMyabl  XMMHUYECKHX  BEIIECTB,  OIpe/eeHue
MPUHAJICKHOCTH K Kiaccy. llomck wuHbopMmanuu 1o Ha3BaHUSAM,
UACHTUPUKATOPAM, CTPYKTYpPHBIM (opMmynaM. AHaJIN3 XHMHUYECKOH
UH(pOpMaLNH, MOTY4aeMON U3 Pa3HbIX UCTOYHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)

dopMupoBaHue
YMEHUU U
HAaBBIKOB

OK 01
OK 02
OK 04

MY 110 BBITOIHEHUIO
paboThI

Tema 1.5. Tunbl XuMHUYeCKUX peakuii

1. Xumnueckass peakuus. Krnaccudukanuss u  THIOBI  XUMHYECKHX
peaKUHii B HEOPTraHUYECKON U OPraHUuYECKON XUMUHU.

2.3aKOHBI COXpAaHEHMsI MaccChl BEIIECTBA, COXPAHEHUS U MPEBPALLEHUS
SHEPTUU NPU XUMUYECKUX PEAKIUAX.
3.OKHMCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu (ypaBHEHUS
OKHUCJICHUSA-BOCCTAHOBJICHHSI, CTENEHb OKHUCICHUS, OKHUCIUTENb |
BOCCTAHOBUTEIIb,  TPOLECCHI ~ OKUCIEHUS M  BOCCTAaHOBJICHUS,
Ba)KHEHIIINE OKUCIUTENN U BOCCTAHOBUTEIH,

4. MeToJ 3eKTPOHHOTO OanaHca, SJIEKTPOJIN3 PACTBOPOB M PACILUIABOB

KOMOWHHUPOBaH
HBIN

OK 01
OK 02

O 2;
OU 3.
T 1
IV 2
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BCIICCTB, OKHUCIIMTCIBbHO-BOCCTAHOBUTCIBHBIC PCAaKOWM B IIPHUPOIL,
MPOU3BOACTBCHHBIX ITPOLCCCAX U KUZHCACATCIIbBHOCTU OpI‘aHI/I3MOB)

Tema 1.6. CkopocTb XMMHYECKHX peaknuii. XumMHYeCKOe
paBHOBecHe

1.CkopoCcTh peakluM, €€ 3aBUCHUMOCTb OT pPAa3JIMYHbIX (PaKTOPOB:
MPUPOJBl PEarupyrollUX BEIIECTB, KOHIEHTPALUU pearupyromux
BEUIECTB, TEMIIEPATypbl M IUIOAAM PEAKLUUOHHOM IIOBEPXHOCTH.
2.TennoBble  3(Q¢eKTbl  XUMUYECKHUX  peakUuui:  2K30- U
SHAOTEPMHUUYECKHE PEAKIIUH.

3.06patumMble  peaknuu. XuUMHUYecKoe paBHoBecue. DakTopsl,
BIIMSAIONIME HA COCTOSIHUE XUMHMYECKOI'O paBHOBECHUS (KOHLIEHTpALUS
peareHToB WJIM TPOAYKTOB pEaKlMW, JaBJIEHHE, TeMIlepaTypa).
[Ipuaun Jle [latense

KOMOWHHUPOBaH
HBIN

OK 01
OK 02

0o 2;
OU 3.
T 1
I 2

I[IpakTuyeckasi padora NeS «Bausinue pasjnyHbIX (PAKTOPOB Ha
CKOPOCTh XUMHMYECKOIl peakiumn».

Pemenue npakTuko-opMEHTHPOBAHHBIX 3a/laHUN Ha aHanu3 (aKTOpOB,
BIIMAIOIIMX HAa U3MEHEHUE CKOPOCTM XMMHYECKOM  peakiuu.
3aBUCUMOCTh CKOPOCTM XHMHMYECKOM pEaKIUu OT IPUCYTCTBUSA
KaTaJM3aToOpa Ha IPUMEPE pa3JIoKEHUs IIEpOKCHIA BOIOpOAa C
MIOMOIIBIO JMOKCHAA MapraHila M Karajasbl. PemeHue mnpakTUKO-
OPHUEHTHPOBAHHBIX 3aJaHUi Ha npuMeHeHue npuHnuna Jle-Illarense
JUISL HAXOXKICHUS HAIPaBJICHUS CMELICHUS PABHOBECUS XUMHUYECKOH
peaxkiu U aHaau3 (aKTOpOB, BIUSIONIMX HA CMEIICHUE XUMHYECKOTO
paBHOBECHS

dopMupoBaHue
YMEHUU U
HAaBBIKOB

OK 01
OK 02
OK 04

MY 110 BBIITOJTHEHUIO
pabot

10

Tema 1.7. PacTBOpBI, TeOPHUs 3J1eKTPOJUTHYECKON JUCCONNATNU U
HOHHBIH 00MeH

1.PactBopsl. Buasl pacTBOpoB MO COAEPKAHUIO PACTBOPEHHOTO
BEIIECTBA.

2.PacTBOpPUMOCTb.

3.llonsiTue 0 AUCHEpPCHBIX cucTtemax. VICTMHHBIE W KOJUIOWIHBIC

KOMOWHUPOBaH
HBIN

OK 01
OK 02
OK 07

Oou2;
oMU 3.
T 1
JIn2

15




pPacTBOPBHI.
4. MaccoBas 107151 BEILIECTBA B PaCTBOPE.

5.ITonsiTHE 00 AJACKTPOIUTUYECKON JUCCOIHAITIH.
6.CuiibHbIE U ci1a0ble 3JIEKTPOIUTHI, HEIJIEKTPOIUTHI.
7.Peakuuy noHHOrO 0OMeHa

11

Jlaboparopnas pabGora Nel «Tumbl XUMHYECKMX PpeakuMi H
peakuuii HOHHOTr0 0OMeHay.

[Ipurorosnenue pacTBOPOB 33JaHHOM MAacCOBOM JI0JIEW pacTBOPEHHOTO
BEIIECTBAa, IPOBEACHUE peakluil HOHHOrO OOMeHa, OIpe/eeHue
Cpellbl pacCTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOpa
(xucnasi, HeWTpasbHasd, IIeJI04YHasA). 3aaHUs Ha COCTABICHHE MOHHBIX
peaknuil. Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUMN
Ha pacTBOpBI, HCHOJb3yeMble B OBITOBOH W MPOU3BOJICTBEHHOMH
NeSITEIIbHOCTH YeJIOBEKa

dopMupoBaHue
YMEHUU U
HaBbIKOB

OK 01
OK 02
OK 04

MY 10 BBIIIOJIHEHHUIO
paboThI

Paznen 2.Heopraun

H4YeCKasds XUMHUA

12

Tema 2.1. @PuU3NKO-XMMHYECKHE CBOICTBA HEOPraHMYeCKHUX
BellecTB

MeTtaJibl.

1.Ilonoxxenne wmetamwioB B I[lepuomuyeckoil cUCTEME XUMHUYECKHUX
3JIEMEHTOB.

2. OcoOEHHOCTH CTPOCHUS IIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.
3.06mme pusndeckre CBONCTBA METAILIOB.

4.CnuaBbl METAILJIOB.

5.O51eKTPOXUMHUYECKHUN psJ] HANIPSKEHUI METaJIOB.

6.XMMHUYECKHE CBOWCTBA BaXHEUIIUX METAIOB (HATpUU, Kajui,
KaJIbLIMM, MarHuii, ajJlOMUHUNA, LHUHK, XPOM, >XeJIe30, MeIb) U HUX
COCIUHEHUN.

7.06mme cnocoObl MoJdy4eHus: MeTamioB. lIpuMmeHeHue MeTalioB B
OBITY M TEXHUKE

2

KOMOMHHPOBaH
HBIN

OK 01
OK 02
OK 07

OM 2;¢.177-190
Ou 3.

AN 1

N2

13

HemeraJiinl.

KOMOWHUPOBaH

OK 01

OU 2;¢.98-117
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1.Ilonoxxenne HemeTtawioB B llepmoamdeckoil cucteMe XHUMHYECKUX
anementoB J[.MI. MenneneeBa U OCOOEHHOCTM CTPOEHHSI aTOMOB.
2.®Pu3uyeckue CBONCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha
puMepe KUCIopoia, cephl, (hocdopa u yrieposa).

3.XuMHYECKHE CBOICTBAa M IpPUMEHEHHE BaXXKHEHIIMX HEMETaJUIOB
(ramoreHoB, cepbl, a3zorta, (ocdopa, yriaepoga W KPEeMHHS) U HX
COEJIMHEHUHN (OKCHIIOB, KHUCIOPOACOAEPKAILUX KUCIOT, BOJOPOIHBIX
COCTMHEHUM).

4.IIpuMeHeHe BaXXKHEHIIINX HEMETAJUIOB U UX COEIMHEHUM

HBIHI

OK 02
OK 07

OU 3.
T 1
I 2

14

XuMH4YecKHe CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMYeCKUX
BellecTB (OKCHA0B, THAPOKCHI0B, KHUCJIOT, COJIeH U Ap.).

1. Xumuueckue CBONCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BEIIECTB (OKCUIOB, THIPOKCHIIOB, KUCIIOT, COJICH U JIp.).
2.I'eneTnueckasi CBsI3b HEOPTAaHMYECKUX BEIIECTB, MPUHAICKAIIUX K
Pa3JIMYHBIM KJaccaM.

3.3aKOHOMEpPHOCTH B HM3MEHEHHWH CBOWCTB TMPOCTHIX BEIIECTB,
BOJOPOAHBIX COETMHEHHM, BHICHIUX OKCHJIOB U THAPOKCHJIOB

KOMOMHHPOBaH
HBIN

OK 01
OK 02
OK 07

OU 2;c.53-55
on 3.
AN 1
AN 2

15

IIpakTuyeckas padora Ne6. «DPu3NMKO-XMMHYECKHEe CBOICTBA
HEOPraHM4eCKUX BelecTB».

CocTtaBneHne ypaBHEHUN XUMHUYECKUX PEAKIIUN C YUACTUEM MPOCTHIX U
CIIOXKHBIX HEOPraHWYECKHMX BEIECTB: METAUIOB M HEMETAIIOB;
OKCHJIOB METAJJIOB, HEMETANIOB M aM(OTEPHBIX 3IJIEMEHTOB;
HEOPTaHWYECKUX KHUCIIOT, OCHOBAaHMHA M aM(pOTEPHBIX THIPOKCHJIOB;
HEOPraHUYECKUX COJICH, XapaKTEPU3YIOIINX UX CBOMCTBA.

dopMupoBaHue
YMEHUU U
HAaBBIKOB

OK 01
OK 02
OK 04

MY 110 BBITOJIHEHHUIO
paboThI
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Tema 2.2. UnenTudukanus HeOPraHMn4eCKNx BelecTB
JlabopaTtopuasi padora Ne2 «UneHTHPUKANUA HEOPraHUYeCKHUX
BeIeCTB).

Pemenne skcnepuMEHTANBHBIX 3a/ad MO0 XMMHYECKUM CBOHCTBaM
METaJVIOB M HEMETAJIOB, II0 pPACIO3HABAHHUIO U TOJIYYECHHIO
COCIMHEHUN METAaJIOB U HEMETaJJIOB (B3aMMOJACHCTBHE THIPOKCHIA

dopMupoBaHue
YMEHHI 1
HaBbIKOB

OK 01
OK 02
OK 04

MY 1o BBIIIOJIHEHHUIO
paboThI

17




ATIOMUHMSL C pacTBOpaMHU KHUCIOT M 1Ienodeil,). Mnentudukanus
HEOPTaHWYECKUX BEIIECTB C UCMOJIb30BAHUEM UX (PH3UKO-XMMHUYECKUX
CBOMWCTB, XapaKTE€PHbIX KAUECTBEHHbBIX PEAKLINH.

Pazgen 3.TeopeTnueckue ocH

OBbI OpFaHH‘IECKOﬁ XUMHUH

17

Tema 3.1. Knaccnpukanus, cTpoeHne 1 HOMEHKJIATypa
OpPraHM4yecKnXx BellecTB

1.Ilpenmer opraHuyecKol XUMHUHU: €€ BO3HHUKHOBEHHE, Pa3BUTHE U
3Ha4YE€HHE B MOJYYEHUH HOBBIX BEIIECTB U MaTEPHUAJIOB.

2.Teopust ctpoeHusi opraHudeckux coeguHeHuit A.M. Byrtneposa, eé
OCHOBHBIE TTOJIOKEHUS.

3.CtpykTypHBIE (HOPMYIIBI OPTAHUIECKUX BEIECTB.

4.I'omonorusi, wu3zomepus. XHUMHYECKas CBSI3b B OPraHUYECKHX
COEJIMHEHUSIX: KpaTHBIE CBA3H, G- U M-CBS3H.

5.IlpencraBieHue o Ki1acCU(PHUKAIUN OPTaHUIECKUX BEIIECTB.
6.HoMeHKkatypa opraHM4eCKuX COeIMHEHNH (CUCTEMAaTUYECKast) U
TPUBUAJIbHBIC HA3BAHMSI BaXKHEHIIMX MTPEACTaBUTENEH KIaCCOB
OpraHUYECKHX BEIIECTB

2

Jlexnusa

OK 1
OK 02

OMU 1;c. 277-285
oMU 3.

T 1

JIn2
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IIpakTnyeckas padora Ne7. KauecTtBeHHOoe 00Hapy KeHHe yIJepoaa
4 BOIOPO/Ia B OPraHUYeCcKUX BellecTBaXx.

O3zHakoMJieHHE ¢ 00pa3liaMy OPraHUYECKUX BEIIECTB U MaTepHalaMu
Ha UX OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEILLECTB,
HaO0JI0/ICHUE U OMTMCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB IO
MIPEBPALLEHUIO OPIraHMYECKUX BEILIECTB IIPU HAarpeBaHuu (IJIaBICHHE,
o0yriauBaHUE U TOPEHUE).

dopmupoBaHue
YMEHUU U
HAaBBIKOB

OK 01
OK 02
OK 04

MY 110 BBITOIHEHUIO
paboThI

Paznea 4.Yra

€BOI0PO/IbI

19

Tema 4.1. YriieBogopoas! 1 MX NPHPOIHbIEC HCTOYHUKH
1.IlpenensHbie  yriaeBOAOpPOnAbl (aJKaHbI): COCTaB W  CTPOCHHE.
2.I’'0MOJIOrM4ECKHM P aJIKaHOB

2

3.Meran W 23TaH: COCTaB, CTpOeHUE, (DHU3NYECKHE W XUMHYECCKUE

KomOunupoBan
HBIN

OK 01
OK 02
OK 07

OU 1;¢.287-299
OMu 3.
AN 1
AN 2

18




CBOICTBa (peakuuy 3aMeIlleHus] U TOPeHusi), HaX0XKJIEHUE B MPUPOJIE,
4.Tlony4yeHne U IPUMEHEHHUE AJIKAHOB

5. IlpupoaHblii ra3 ¥ MONMyTHBIE He(PTAHbBIE Ta3bl

6. Hedtp m e€ mnpomcxoxnenue. CrocoObl mepepaboTKu HepTH:
[IePEroHKa, KPEeKUHI (TEPMUYECKUH, KaTATUTHYECKUI ), TUPOJIU3.

7 IlponyKTbl nepepadoTKu HeTH, UX  IPUMEHEHUe B
MIPOMBIIIJIEHHOCTH U B OBITY.

20

HenpenenbHble yriieBoaopoabl (aa1KeHbl, a1KaAUEHbI).

1.ANKeHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKU s,

2. DTUJEH M NpOINUIEH: COCTaB, CTpOeHUe, (PU3HUecKue U XUMHUYECKUe
CBOWCTBa (peakuuu THUAPUPOBAHMSA, TaJOT€HUPOBAHMS, THUIpaATallUH,
OKHCJICHUS U TIOJIUMEPU3ALNH) TTOJTy4YEHUE U IPUMEHEHHE.
3.Ankanuensl: Oyraguen-1,3 u wmerunOyraguen-1,3, xumuueckoe
CTpOEHHE, CBOMCTBa (peakuus MNOJUMEpU3alNM), MpPUMEHEHue (s
CUHTE3a IIPUPOJHOIO U CUHTETHUYECKOTO KayuyKa U PE3UHBI).
4.ANKUHBL: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKHH psi.
5.AueTtuiieH: cocTaB, XMMUYECKOE CTpOeHHE, (U3NIEeCKUe U
XMMHUYECKHE CBOMCTBA (peakluu THIPUPOBAHUS, TAJIOT€HUPOBAHNUS,
THJIpaTallii TOPEHNU)

6. Ilonmydyenue M mnpuMeHeHHE (MCTOYHUK BBICOKOTEMIIEPATYPHOTO
TUTAMEHH JUTSI CBAPKH U PE3KH METAILIOB)

7. Apomartuueckue yriaeBomopoasl (apensl). CocTaB, CTpOCHHE,
¢u3nyeckue W XMMHUYECKHE CBOWCTBA, IOJIyYCHHE U TPUMEHEHHE.
TOKCUYHOCTH apEHOB.

Komb6unupoBan
HBII YPOK

OK 01
OK 02
OK 07

OMU 1;¢.299-320
Ou 3.

TN 1

TN 2

21

IpakTuyeckass padora Ne 8. Pacuersl mnpocteifmeir ¢hopMyIbl
OpraHUYECKON MOJIEKYJIbl, UCXO/s U3 JIEMEHTHOTO cocTana (B %)

dopMupoBaHue
YMEHHI 1
HaBbIKOB

OK 01
OK 02
OK 04

MY 110 BBITOJIHEHUIO

paboThI

22

Tema 4.2. PuU3uKO-XMMHYECKHeE CBOMCTBA YIJI€BOIOPOI0B
JlaGopaTtopuass pabora Ne3 TpuBuajibHass M MeKIyHAPOAHAS

dopMupoBaHue
YMEHHUH U

OK 01
OK 02

MY 110 BBITOJIHEHUIO

paboThI

19




HOMEHKJIATYpa, XHMMHUYECKHE CBOMCTBa, CHOCOOBI IOJY4YEeHUS
yriaeBoIOpoAoB.  MoxenupoBaHue  MOJIEKYT M XMMHYECKHUX
MpeBpallleHuil  YIIeBOJAOPOJOB (HA TMpUMEpe dSTaHa, JTUIICHA,
alEeTUJICHA U JIP.) U raJoreHOPOU3BOIHBIX

HAaBBIKOB

OK 04

23

JlabGopaTopHnas padora Ne 4. CBoiicTBa yriieBoopo/10B
KauecTBeHHBIE  peakuuy  yrJI€BOJOPOAOB  Pa3jIMYHBIX  KJIACCOB
(oGecuBeurBanre  OpOMHOM  WiaM  WOAHOM  BOIBI,  pacTBOpa
InepMaHraHaTa KaJusd, B3aI/IMOI[€I\/'ICTBI/I€ alcTuJIcHa C€ aMMHUAYHBIM
pactBopoMm okcuna cepebpa (1)).Ilomydyenue sTunena u3 sTaHoNa B
nabopaTopu U HU3y4YeHUE €r0 (PU3MUECKHX M XUMUYECKHUX CBOMCTB.
CocraBiieHHe peakui MPUCOCAVHEHHMS U OKUCIEHUS Ha NIpHUMEpe
sTHiIeHa. PelieHne pacueTHBIX 3a/lad € HCIOJIb30BAHUEM IUIOTHOCTH
ra3oB 110 BOJOPOAY U BO31YyXY

DopMHUpOBaHUE
YMEHUU U
HAaBBIKOB

OK 01
OK 02
OK 04

MY 110 BBIIOJIHEHUIO
paboThI

Pasznen S.Kucaopogoconep:xamme oprannyeckie coenHeHus1

24

Tema 5.1. Cnuptbl. ®enour.

[IpenenpHble OAHOATOMHBIE CHUPTHI (METAHON M 3TAHOJN): CTPOEHHUE,
¢u3nueckue M XUMUYECKHE CBOWMCTBAa (peakluud C aKTUBHBIMHU
MeTajjlaMH, raJoreHOBOI0POAAMH, TOpEeHHe), IpPUMEHEHUE.
Bonoponusie ¢Bs3u Mexay MojeKyiaamMu cnuproB. dusnosnorndyeckoe
JeHCTBUE METAHOJIA U 3TAHOJIa HA OPTaHU3M YeJIOBEeKa.

MHoOroaTtoMHbIe CHHUPTHI (ITUICHIJIMKOIb W TIUIEPUH): CTPOCHUE,
(¢bu3mvyeckue W XMMHUYECKHE CBOWCTBAa  (B3aMIMOJICUCTBHE  CO
IICJIOYHBIMAU MCTAJUIaMH, Ka4YCCTBCHHAA PCAaKIHd Ha MHOI'OAaTOMHBIC
ciupThl). Dusnosiormueckoe EUCTBME HAa OpraHW3M YeJIOBEKa.
[IpumeHeHne ruIepyrHa U STUIICHTJIAKOJIA.

2

KOMOUWHUPOBaH
HBIN

OK 01,
OK 02,
OK 07

OUN 1; ¢.349-363
Ou 3.
AN 1
Jn2

25

AJbaerunabl H KeTOHbI

1.Crpoenue, n3omepuss 1 HOMEHKJIATYpa ajJbAETU0B U KETOHOB
(dbopmainbreru, aneTaabaer I, aleToH)

2.duznueckue M XUMHYECKHE CBOWCTBA ajbJCTHIOB M KETOHOB
(peakuy OKUCICHUS U BOCCTAHOBJICHUS, KAUCCTBEHHBIC PEaKIUN ).

KOMOWHHUPOBAH
HBIN

OK 01,
OK 02,
OK 07

OU 1; ¢.365-380
OU 3.

I 1

IV 2
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3. [lony4yeHue U NPUMEHEHHUE AJIBAETUI0B U KETOHOB

26

KapOoHoBbIe KHCJI0THI, CJI0KHBIE I(PUPBI, 5 KUPBI

1.01HOOCHOBHBIE IpeaesbHbIE KapOOHOBBIE KUCIOTHI (MypaBbHUHAs U
YKCYCHasl KMCJIOTbI): CTPOE€HUE, U30MEPUSl 1 HOMEHKJIATYpa;
2.0u3nyeckue M XMMUYECKHE CBOHCTBa (00IIME CBOMCTBAa KHUCIOT,
peaxmust STepruuKaIum);

3.Ilony4yeHue u npyuMeHeHre KapOOHOBBIX KUCIIOT;

4.CteaprHoBasi M OJICMHOBAsl KUCJIOTHl KaK IPEJACTABUTENM BBICIINX
KapOOHOBBIX KHCIOT. Mblja KaK COJU BBICIIMX KapOOHOBBIX KHCIIOT,
HX MOIOLIEE JICUCTBHE.

5.CnoxHble 3pUpHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ['Maponus
CJIOXHBIX 3()UPOB.

6.2Kupsl. I'nagponus xupos. IIpumenenue xupos. buonorudeckas poib
KUPOB

KOMOWHUPOBaH
HBIN

OK 01,
OK 02,
OK 07

OUN 1; ¢.380-390
Ou 3.

TN 1

TN 2

27

Tema 5.3. YriieBoanl

1.CocTas, knaccudukanus yriaeBoaoB (MOHO-, TU- ¥ TIOJUCAXaPHJIbI).
2.I'mroko3a — MpoCTeNIIHiA MOHOCAXapU: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, PU3HUECKUE M XUMHUECKUE CBONCTBA TITFOKO3bI
(B3aumoneiictBue ¢ ruapokcuaoM Meau (1), okucnenne aMmmuauHbIM
pactBopoM okcuaa cepedpa (I), BoccranoBiaeHue, OpokeHUE
[JIFOKO3bl), HAXO0XACHUE B IPUPOE, IPUMEHEHHE TITIOKO3bI,
Ouosorudeckas poiib B )KU3HEAESITEIbHOCTH OPraHu3Ma YeI0BeKa.
DOTOCUHTES.

3.®pyKTO3a KaK H30MEP TITIOKO3BI.

4.Ilonarue o Aucaxapujax | rnojaucaxapuaax.

5.CTpoeHre MakpOMOJIEKYJl Kpaxmala, [JIMKOT€Ha U IIEJUTIOJIO3bI.
DU3NYECKUE CBOKMCTBA KPaXMaJla U LIEJUTFOJIO3BI.

KomOunupoBan
HBIN

OK 01
OK 02
OK 047

ON 1; c.408-415
Ou 3.
AN 1
Jn2

28

Tema 5.4. PU3NKO-XMMHYECKHE CBOICTBA KMCJI0POI0COAEPKALIMX
OPraHUYeCKUX COeUHEeHUM
IIpakTnyeckas padora Ne9,

dopmMupoBaHUE
YMEHUU U
HAaBBIKOB

OK 01
OK 04
OK 07

MY 10 BBIIOIHEHHIO
paboTHI

21




«HomeHKJIaTypa KHCJI0POA0COoAePKAIIUX OPraHuYeCKUX
COeIMHEeHHI».

TpuBnanpHas W MEXIyHapoJIHas HOMEHKJIATypa, XUMHUYECKUE
CBOWCTBa, CIIOCOOBI TOJIy4EHHsI CIUPTOB M ()EHOJOB, KapOOHOBBIX
KHUCJIOT U 3(UPOB, albAETUI0B U KeTOHOB. COCTaBIEHHUE CXEM PEeaKLUit
(B TOM uHCle MO TPEAIOKEHHBIM IIETIOYKAaM IPEBpAIICHUIN),
XapaKTepU3YIOIUX XUMHUYECKHE CBOICTBAa KHCIOPOAOCOAEPIKALIMX
OPraHUYEeCKUX COCTUHEHUMN

29 |IIpakTnueckas padora Ne 10. «Xumundeckue u pu3ndeckue cBoicTBa 2 ®opmuposanue| OK 01 MY 110 BBIIIOIHEHUIO
KHUCJIOPOJOCOAEPKAIMX OpPraHUYecKux coeauHeHus». l[IpoBenenue, YMEHHI U OK 04 paboThI
HaOJIOZICHHe M ONMCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE HaBBIKOB OK 07
CIIUPTOB, KAYECTBEHHbBIE PEAKIIMN OJHOATOMHBIX CIMPTOB (OKHUCIEHHE
sraHona  okcugoM  menu (1)),  MHOroaToMHBIX  CIIUPTOB
(B3auMozeiicTBUe riuiepuHa ¢ ruapokcugom meau (II))
30 |JlabopaTopHass padora Ne S.MnenTudukanusi oOpraHuvecKHX 2 ®opmuposanue| OK 01 MY 110 BBIIIOJIHEHUIO
COeIMHEHHI OTAEeIbLHBIX KJIACCOB YMEHUU 1 OK 04 paboThI
HaBBIKOB OK 07
Pasnes 6.A30Tconep:kamye OpraHndecKue CoeIMHECHUS
31 |Tema 6.1. AMUHBI. AMUHOKHCJIOTHI. Bejiku 2 koMOuHHMpoBaH | OK 01 OU 1; c.416-423
1.AMUHBI: METUJIAMUH — IPOCTEMIINI TPEACTaBUTEIh AMUHOB: COCTAB, HBIN OK 02 OH 3.
XUMUYECKOE CTpOeHHE, (U3NUEeCKMe U XHUMHUYECKHE CBOWCTBA, OK 07 AN 1
HAXO0XIEHUE B IIPUPOJIE. JA 2

2.AMUHOKHUCIOTBl KaK aM(OTepHbIE OpPraHMYECKUE COETUHEHUS.
3.dusznyeckue U XMMUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha TpHUMEpe
ruirHa). bruonorudeckoe 3HayeHNE aMUHOKHUCIIOT.

4Ilentuasl. benkum kak npupogHsle nonuMmepsl. llepBuunas,
BTOPUYHAS U TPETUYHASI CTPYKTYpa OEIKOB.
5.XuMUYEeCKHEe  CBOWCTBA  OCJIKOB:  THAPOJIH3,
KaueCTBEHHbBIC PEAKIINN Ha OENIKH

JIeHaTypalus,
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32 |ITpakTnyeckas padora Nell. «CBoiicTBa a30T0COa€epPKALINX 2 ®opmuposanue| OK 01 MY 10 BBINOIHEHUIO
OPraHMYeCKUX COeAUHECHUI». YMEHUU U OK 04 paboThI
dusnueckue U XMMUYECKHE CBOMCTBA aMUHOB (PEaKLMU C KHCIOTaMHU HaBBIKOB OK 07
U TOpPEHMs) U aMUHOKHUCIOT (Ha mpumepe riuuuHa). Habmonenue u
ONMCaHHE JIEMOHCTPALMOHHBIX OIBITOB: JE€HaTypauus OelKOB INpHU
HarpeBaHMH, [IBETHBIC PEAKIIUU OCIKOB
33 |IIpakTnueckasi padora Nel2. «I'eHeTHUYeCcKasi CBSA3b MEXKIY 2 ®opmupoBanue| OK 01 MY 10 BBINOTHEHUIO
KJIACCAMHU OPraHMYeCKHX COeIMHEeHU». YMEHUU U OK 04 paboThI
Pemenne nenouexk mnpeBpalleHUH HAa TEHETUYECKYIO CBSI3b MEXKIY HaBBIKOB OK 07
KJIaCCAMH OPraHMYECKUX COEAUHEHUH C COCTaBICHHWEM Ha3BaHUU
OpPraHMYECKUX COEAVMHEHMH IO TPUBHAJIBHOM WM MEXIYHAapOJIHOU
CHUCTEMaTHYECKOW HOMEHKJIaType. PemieHune pacdeTHBIX 3aiad IIo
YPaBHEHUSIM PEAKLUI C y4aCTUEM OPIaHUUYECKUX BEILECTB
Pasnen 7.BbicokoMoJIeKy ISIpHBIE COCAUHEHH S
34 |Tema 7.1. Ilmactmaccel. Kayuyku. Bonokna 2 ®opmuposanmne| OK 01 MY 1o BBINOIHEHHIO
IIpakTuyeckas padora Ne 13 PacniozHaBaHMe U ncc/iei0BaHue YMEHUU 1 OK 04 paboThI
CBOMCTB IIaCTMACC. HAaBBIKOB OK 07
OcHOBHbIE TOHSTHSI XHMHUU BBICOKOMOJIEKYJSPHBIX COEIUHEHUI:
MOHOMEp, IOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpPHU3aluHy,
cpenHsst MojekyispHas Macca. (OCHOBHBIE METOJbl  CHHTE3a
BBICOKOMOJIEKYJISIDHBIX ~ COEAMHEHMH  —  IOJUMEpH3alus U
MOJIMKOH/ICHCALIUS
IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE COACPKAHME
Pa3znen 8. Xumusi B ObITY U IPOU3BOIACTBEHHOM /1€ATEJILHOCTH YeJI0BeKa
35 |IIpakTnueckas padora Nel4. «[IpuMeHeHre XUMHYECKHX BEIECTB 2 komOunupoBan | OK 01 | IIK 1.2. |MY mno BbINOIHEHHIO
M TEeXHOJOruii ¢ yderom Oyaymeii mnpodgeccuoHAIbHOM HBI OK 02 paboThI
AeTeJIbHOCTH. OK 04
Pemienune kelic-3agay mo TeMaM: MHUIIEBBIC MPOJAYKTHI, OCHOBBI OK 07
paLMOHAIBLHOTO [IATAHUA, BAKHEHILINE CTPOUTEIIbHBIE u IIK 1.3.
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KOHCTPYKITMOHHBIE MaTePUAJIbI, CETbCKOXO3SIMCTBEHHOE TIPOU3BOJICTBO,
KpacKd, CTEKJIO, KepamMuKa, MaTepuaibl JJIs  AJIEKTPOHUKH,
HaHOMATepHUalbl, TEKCTUJIbHBIE BOJOKHA, HWCTOYHUKUA DHEPrUH,
OpPraHWYEeCKHEe W MUHEpaJbHbIE yIOOpEHMs, JIEKAapCTBEHHBIE U
KOCMETHYECKHE TMpenaparhl, OBITOBas XUMHUS, MaTepuanbl U3
HMCKYCCTBEHHBIX M CUHTETHYECKUX BOJIOKOH.

3amuta: [IpencraBnenue pe3ynbTaToB pellleHUs Keic-3amad B Gopme
MUHU-IOKIaa  (JOIMyCKAeTCsl  WCMOJb30BaHUE TIpapUUecKux U
MPE3EHTAIIMOHHBIX MaTepUaJIOB)

36 |Tema 8.1. XuMHuyecKue TEXHOJIOTHH B MOBCETHEBHOM 1 2 KomOunuposan| OK 01 | IIK 1.3. |UaTepHeT-pecypch
npodeccuoHATILHON AesiITeJIbHOCTH YeJI0BEeKa HBIN OK 02
1.IlpaBusia 3KOJIOTHYECKH I11€J1IeCO00pa3HOr0 TOBEJAEHUS B OBITY H OK 07
TPYAOBOM JIE€ATEIBHOCTH B LEJISAX COXPAHEHUS CBOEro 3/10POBbS M
OKpY>Karolle MpUPOTHON CPEIbI;
2.0nacHOCTh BO3JIEUCTBUS HA JKUBBIE OPraHU3Mbl OPraHUYECKUX
BEIIECTB OTAEJIbHBIX KJIACCOB.
3.Ponp xumMum B OOECHEUYEHHUU HKOJIOTUYECKOM, ISHEPreTHUEeCKOH U
MUIIEBONH OE€30MaCHOCTH, PAa3BUTUH MEIUIIMHBI, CO3JaHUH HOBBIX
MaTepuasos.
4.IloHsiTHE O HAY4YHBIX METOAAaX MO3HAHUS BEIIECTB U XUMHUYECKHUX
pEaKLHUid.

JAudpdepeHuupoBaHHbIN 3a4eT

Bcero 72
Ilpomesccymounan ammecmavun( oughghepenyuposannuiii 3auem)

Bcero: 72
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3. VCJIOBUSI PEAJIM3ALIUM TIPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCHUTINHBI

3.1. TpeGoBaHusI K MUHUMAJLHOMY MATEPUAJIBLHO-TEXHUYECKOMY o0ecredeHn 0
Jlist peanu3anyy mporpaMMbl TUCHUTUTHHBI PEAYCMOTPEHBI CISAYIOIIHNE CIICIIUAThHBIE

MOMEILIEHUs: yYEeOHbIN KaOMHET XMMHUH U y4eOHOU XMMHUYECKOH 1ab0opaTopuu.

DddexTuBHOCTD MpemnoaaBanus 00I1e00pa30BaATEIbHON AUCIUILTUHBI « XUMHUS» 3aBUCUT
OT HAJIMYMsI COOTBETCTBYIOIIEIO0 MaTEpUAIbHO-TEXHUYECKOTO0 OCHALICHUS. JTO OOBSICHIETCS
OCOOCHHOCTSIMU JWCIMIUINHBI, B TIEPBYI OYepellb, €€ HKCIECPUMEHTAIBHBIM XapaKTepOM,
IIUPOKUM CIIEKTPOM MPUMEHEHHS U MPAKTHUYECKONW 3HAYMMOCThI0. MaTepualibHO-TeXHUYECKOoe
obecrieyeHne KaOMHETa XUMHU U XUMHUECKON TaOOpaTOpUH BKJIFOYAET: CIIEHUAIN3UPOBAHHYIO
Me0enb U CUCTEMBl XpaHEHHUS, TEXHUYECKHE U DIEKTPOHHBIE CpeACcTBa OO0y4YeHWs,
JE€MOHCTpAIMOHHbIE y4eOHO-HArJSIIHbIE TOCOOUS, JIEMOHCTPALlMOHHOE O000Opy/lOBaHHE H
pUOOpPHI, J1aOOPATOPHO-TEXHOJOTHUECKOEe O00OpyJAOBaHUE, Ja0OPATOPHYID XHUMHUYECKYIO
nocyay, Mojaenu (0ObeMHBIE W TUIOCKHE), HATypajdbHbIE OOBEKTHI (KOJUICKIIMH, XUMHUYECKHE
pEeaKkTHBBI), 000PYyI0BaHUE JTAOOPAHTCKON

Crnennajau3upoBaHHasi Me0eJib M CHCTEeMbl XPAHEHUs

1 | Cron naGopaTopHBbIid 1EMOHCTPAIIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOUKUM U TEPMOCTONKUM
MOKPBITUEM, PAKOBUHOM, TIOJIBOJAKON U OTBEICHUEM BOJIbl, CAHTEXHHUKOMH,
AICKTPUICCKUMHU PO3ETKAMH, AaBTOMATAMH aBAPHUIHOTO OTKJIFOUCHHS TOKA)

2 | Crost 1a00paTOPHBII TEeMOHCTPAIMOHHBIN ¢ HAJCTPONKOM (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTOMKHM MOKPBITHEM )

3 | Cton yueHnueckuii 1a00paTOpHBIH, PETyIUPYEMBIH 1O BBICOTE (C 3aIIUTHBIM,
XUMOCTOMKUM M TEPMOCTOMKUM MOKPHITUEM, PAKOBHUHOMN, OOPTUKOM IO HAPYKHOMY
Kpato, TIOJIBOJAKON U OTBEJICHUEM BOJIbI, U CAHTEXHUKOH )/CTON yYCHUUCCKHIA,
peryiupyeMslil o BeICOTe (MIPUOOPETAaeTCsl TOIBKO MPU HATMYUH CIIEHUATBHOTO
71a060pPaTOPHOTO OCTPOBHOTO CTONA) (1O KOIUYeCmsy 00y4aouuxcs)

Cryn ydeHU4eCcKuil (no Koauvecmay 00yuarouuxcs)

OrserymuTenb

Ctox ¢ simmKaMu JUTsl XpaHEHUs/TyMOoM (pabouee mecmo npenooasameisi)

Kpecno oducnoe (pabouee mecmo npenooasameris)

4
5
6 | locka kitaccHast
7
8
9

Jlocka npoOkoBasi//Iocka MarHuTHO-MapKepHas

10 | Cuctema (ycTpoiCTBO) JIsl 3aTEMHEHHSI OKOH

11 | [lIkad BHITSXKHON MaHOPAMHBIHI

12 | llkad nyis xpaHeHUs1 y4eOHBIX TOCOOMI

13 | Anreuka yHuUBepcanbHasl IJIsl OKa3aHUsI IEPBOM METUITMHCKOM MTOMOIII

TexHn4yeckue cpeacrsa

1 | MHoro¢gyHKIHOHAIBFHOE YCTPOWCTBO/IIPUHTEP

2 | IHTepaKTUBHBINA POTPaMMHO-aIMapaTHBIH KOMIUIEKC MOOMIIBHBINA WIIM CTallMOHAPHBIH
(mporpaMMHoOe o0ecrieueHne, MPoeKTop, KperleHne B KoMIuliekre)/PenbcoBas cucrema ¢
KJIACCHOM 1 MHTEPAKTUBHOM JIOCKOH (IIpOrpaMMHOE o0ecrieueHne, MPOEeKTop, KpPErieHHe
B KOMIUJIEKTE)/MHTEPAKTUBHOM MaHeNblo (IporpaMMHOe o0ecrieueHre B KOMILJIEKTE)

3 | IlepcoHasibHBIN KOMITBIOTED € TIepudepreii/HoyTOYK (JIMIEH3UOHHOE MTPOrpaMMHOE
obecrieueHne, 00pa3oBaTEIbHBIA KOHTEHT M CHCTEMa 3aIIUTHI OT BPEJOHOCHOH
nHpopManuu, nporpaMmMHoe odecredenue st nudpoBoii 1adbopaTopuu, ¢
BO3MO)KHOCTBIO OHJIAHH-0IPOCa)

DJIEKTPOHHbBIE CPEICTBA 00yYeHHUsI

1 | DnexTponHble cpencTBa oOyueHus/MaTepakTuBHbIe ocoOus/OHNMaitH-KypChI (10
paszdenam paboueil npocpammol)




I_IeMOHCTpaII]/IOHHI)Ie yqeﬁﬂo-narnﬂ)lm,le nmocoous

CrnoBapu, CIPaBOYHUKH, SHIUKIONEIUS (10 XUMUYECKUM HAYKAM)

Kommmrext IMOPTPCTOB BCIIUKUX XUMHUKOB

TTocoOust HATTIAAHON DKCIIO3UIIA

AIWNF-

[lepuonnueckas cucremMa xumudeckux aneMeHToB /.M. Menneneesa

Crnenuanu3upoBaHHasi MeOeJIb M CHCTEMbI XPaHEHH /15l XMMHYECKOH J1a0opaTopuu

1

JIabopaTOpHBI OCTPOBHOM CTOJ (IBYXCTOPOHHUH, C 3alIUTHBIM, XUMOCTOWKHUM U
TEPMOCTOMKUM MOKPBITUEM, HAJICTOJIBEM, C MOJCBETKOM U 3JIEKTPUUECKUMH PO3ETKAMH,
MOJABOJIKOM M OTBEJICHUEM BOJIbI, 1 CAHTEXHUKOM )

Cryn 1a00paTOpHBI, pEryJIupyeMblii 110 BBICOTE

Crton 1abopaTopHbIA 1EMOHCTPALIMOHHBIH (C 3aIIUTHBIM, XUMOCTOUKUM U TEPMOCTONKUM
MOKPBITHEM, PAKOBUHOM, MTOIBOJIKOM U OTBEJICHUEM BO/JIbl, CAHTEXHUKOM,
AJICKTPUYECKUMH PO3ETKAMH, aBTOMATaMH aBapUITHOTO OTKJIFOYCHUS TOKA)

Cton maGopaTopHBIA JEMOHCTPAIIMOHHBIN C HAJACTPONUKOH (C 3aIIUTHBIM, XUMOCTOUKUM 1
TEPMOCTOUKUM MOKPBITUEM )

Cron ¢ ssumKamMy 11 XpaHeHus/TyMOoi

(o]

Kpecino oducnoe

~

OrserymuTenb

JleMOHCTpanOHHOe 000pY10BaHUe H PHOOPHI ISl KAOHHETA U J1adopaTopuu

Becsl anextponnbie ¢ USB-nepexogHukom

CTOJIMK NOIBEMHBIHN

IenTpudyra neMoHCcTparmoHHas

[lITaTuB TeMOHCTpAIMOHHBIN

ArmapaT AJI1 TIPOBCACHUA XUMHUYICCKUX peaKI_II/Iﬁ

Amnmnapat Kunna

OBIHOMETpP

I'opeiika yHuBepcaibHas

OO |NO OB WIN|F-

[pubop 11 WILTIOCTPAIIUH 3aBUCUMOCTH CKOPOCTH XMMUYECKHX PEakluil OT yCIOBUN
OKpY’Karollen cpebl

10 | HaGop ausis snexTponusa 1eMOHCTPAIIMOHHBIH

11 | Ilpubop 7151 ONBITOB O XUMHH C IEKTPUUYECKUM TOKOM (J1a00paTOPHBIiA)

12 | IlpuGop JuIst OKUCIIEHUS CIMPTA HAJl METHBIM KaTaJIn3aTOPOM

13 | [Ipubop 11st mosTyYeHHs rajJlouJ0aIKaHOB IEMOHCTPALIMOHHBIN

14 | TlpuGop 1t OTyYeHHs: paCTBOPUMBIX BEIIIECTB B TBEPJIOM BHUJIE

15 | YcranoBka a1 GuiabTpoBaHUs MO BAKYYMOM

16 | [Ipubop m1st ompeeneHns cocTaBa BO3IyxXa

17 | 'azoanaM3aTop KMCIOPO/Ia U TOKCUUHBIX Ta30B ¢ HU(POBON MHIMKAIIMEH MTOKa3aTenen

18 | [Tpubop a1 WIUTFOCTpAITMU 3aKOHA COXPAHECHHSI MacChl BEIIECTB

19 | YcranoBka 117151 IEPErOHKH BEIIECTB

20 | bapometp-aHepouJ

21 | Habop [uist u3y4eHusi BOJOPOIHON SHEPreTUKU

22 | pH-MeTpbl (Oononnumenvroe éapuamusHoe 060pyodosatie)

JlabopaTopHO-TeXHOJIOrMYecKOoe 000py/I0BaHUE 11l Ka0MHETa U J1a0opaTopuu

[Tpubop /15 MOTydeHNUs TAIONI0ATKAHOB U CIIOKHBIX A(DUPOB 1a00OpPaTOPHBIT

Konbonarpesarenn

DIIEKTPOTUIMTKA

bans komOuHupoBanHas 1abopaTopHas

Becnl JJIs1 ChIITYYUX MaT€prajioB

[TpuGop asst nosyueHus ra3os

N[OOI RAWN|FE

CnupToBKa nabopaTopHas
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MaruautHas Menraiaka

Muxkpockor 1uppoBoi ¢ pyKOBOJCTBOM IOJIb30BATENS U TOCOOUEM I yUaIIUXCs

10

HaGop st 4ncTKy ONTUKH

11

HaGop nocy/isl J11 peakTUBOB

12

Ha60p IOCYIbl U HpHHaHHe)KHOCTeﬁ JIA pa6OTLI C MaJIbIMH KOJIHNYCCTBaMHU BCIICCTB

13

HaGop npunaanexxHocTel 17151 MOHTa)a MPOCTEHIINX MPUOOPOB 110 XUMHH

HabGop mocyiel v nprHAAIEKHOCTEH U3 mponuieHa (MUKpOIabopaTopus)

JlabopaTopHas xXumMHYecKasi OCy/Aa Uil KaOMHeTa U J1adopaTopuu

KommuiekTt ko6 1eMOHCTpaliHOHHBIX

Ha6op npobok pe3snHOBBIX

ITepexon CTEKISTHHBIN

[Tpobupka Bropiia

[TpoOupka nByxKOICHHAs

CoennHNUTENb CTEKIITHHBIN

3akKUM BUHTOBOU

3axxum Mopa

O O|INO|OTBAWIN|F-

[ImaHTr CHINKOHOBBLIN

[EEN
o

KoMmieKT CTeKITHHON MOCyAbl Ha NITH(ax JeMOHCTPAIIMOHHBIHA

[N
[N

Jlo3upyroniee yCTporucTBO (MEXaHUYECKOE)

[EEN
N

KommiexT u3nenmit n3 kepamuku, Gpapdopa u dasaca

[EEN
w

KommuiexT noxek paphopoBbix

[EEN
SN

KommiekT MepHBIX K0JIO Majoro ooremMa

[N
a1

KomrmiekT MepHBIX K0JIO

[EEN
(o]

Kommmrext MCPHBIX HUJIMHAPOB IJIACTHUKOBBIX

[EEN
\‘

Kommmiext MCPHBIX HUWJIMHAPOB CTCKIISIHHBIX

[EEN
(e}

Kommext BOPOHOK CTCKJIAHHBIX

[EEN
©

KoMmuext numetox

N
o

KoMIIIeKT cTakaHOB IJIACTUKOBBIX/CTEKIISTHHBIX

N
[y

KoMmiekT cTakaHoB XUMHYECKUX MCPHBIX

N
N

KoMmmiekT crakaHuYnKOB JJIA B3BCIIMBAaHUA

N
w

Kommext CTYIIOK C IICCTUKaAMHU

N
i

Ha6op mmatreneit

N
o1

Ha6op nuniiero

N
(o]

Ha6op vamex [Tetpu

N
~

TpyOka cTexiyisiHHas

N
(o0}

OKcuKaTop

N
©

Yarmra KpUCTAJJIN3allMOHHAA

w
o

Iunup! TUTEIIbHEBIS

w
s

broperka

w
N

[Tpobupka

w
w

banka o pC€aKTUBEI ITOJIMOTHIICHOBAA

w
S

banka oy peakTHBBI CTEKJISTHHAS U3 TEMHOTO CTEKJIAa C IPUTEPTON MTPOOKOM

w
o1

Habop ckiIsiHOK J1sl pacCTBOPOB PEAKTHBOB

W
(o]

ITanouka cTeKIIHHAS

w
~

[taTuB ans npoOUpPoOK

w
oo

Kommuext CPCACTB IJId HH,HHBH,HyaHBHOﬁ 3alllHUThI

w
©

Kommuext TCPMOMCTPOB

SN
o

CYH_II/IJIBHEIH MaHCJIb JJId MMOCYAbI

I
[uly

QunbTpoBanbHasg Oymara/GuiabTpel OyMaskHbIC (OONOIHUMENbHOE 8APUAMUBHOE
obopydosanie)
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Mopenu (00beMHBbIE U IIJIOCKHE), HATYPAJIbHbIE 00beKThI (KOIJIeKIUH, XHMUYeCKUe
PeaKTHBBI) il Ka0MHeTa U J1a00opaTopuu

KoMmIuiekT Mojienell KpuCTauInueCKUX PEeIeToK

Moens MOJICKYIIbI OeKa

Habop st MmoenupoBaHusi CTpPOSHUSI HEOPTAHUYECKUX BEIICCTB

HaGop st MmonenupoBaHusi CTPOCHUSI OPraHUYECKUX BEIIECTB

HaGop a1 MojenupoBaHusi CTPOCHHs aTOMOB U MOJIEKYJI

Habop nns monennpoBaHus 3JIEKTPOHHOTO CTPOEHHUS aTOMOB

Komrrekt koJutekiuit

O NOOTDIWN| -

KomimiekT XuMuueckux PCAKTHBOB

OobopynoBanne JJa0OPAHTCKON KaOUHETA XMMHH

Cron ¢ sumKamMu 11 XpaHEeHuUs1/TyMOoi

Kpecino oducnoe

Cron 1abopaTopHBIA MOSUHBIN

CYIHI/IJIBHEUI MaHCJIb IJId IMOCYAbI

[Hxad nyst xpaneHus: yaeOHbBIX TOCOOMIA

[xad nyst XxpaHEeHUsT XUMUYECKUX PEAKTHBOB

[xad nyst xpaneHus: 1a60paTOPHOHN MOCYABI/TIPUOOPOB

[[Txad BBITSHKHOM

OO NOOTIAWIN -

JlaGopaHTCKHIT CTO

Cryn 1abopaTOpHBIil, peryaupyeMblii 0 BHICOTE

e
| O

QHGKTpI/I"IeCKI/Iﬁ AKBaJIUCTUILTIATOP

[EEN
N

Hlkad cymuabHbIHI

[EEN
w

Pe3nHOBBIE IEpUaTKH

[EEN
IS

KomMruiexT epiieit 17151 MbIThS 1a0OpaTOPHON MOCYAbI

3.2. UudopmannoHHoe odecrieueHne 00y deHust

1. Jnst peanuzanuu mporpamMmbl OMOIMOTEYHBINH (OHI 00pa30BaTENbHON OpraHU3AINH
UMEeT TIeYaTHbIe W OJEKTPOHHBIE O0pa3oBaTeNbHBIE W HMH()OPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE I MCIIOJIB30BaHUS B 00pa30BaTEILHOM MpOIecce, HE CTapIlie MATH JIET C
MOMEHTA M3/IaHHs.

2. PexomeHnayemble medaTHblE UW3JaHMA 10  peaju3aluu  001eodpa3oBaTenbHOM
TVCTIIATUTAHBI TIPEJICTABIICHBI B METOIUYECKUX PEKOMEHIANUAX 1T0 OPraHu3alui 00ydeHHUs.
OcHoBHast
1. I'abpuensn, O. C. Xumus: 10 kinacc: 6a30Bbiit ypoBeHb : yueOnuk / O. C. I'abpuensn, U. T.
Octpoymos, C. A. CnankoB. — 7-e u3a. — Mockaa : [Ipocsemenune, 2025. — 128 ¢. — ISBN
978-5-09-124953-8. — Tekcr : ONEKTPOHHBIA // DIEKTpOHHBIH pecypc UUPPOBOH
o0pa3oBaTeNbHON cpeasl CIIO PROFo6pa3zoBanue : [caiir]. — URL:
https://profspo.ru/books/149031
2. I'abpuensn, O. C. Xumus: 11 xnacc: 6a30Bbiit ypoBenb : yueOnuk / O. C. I'abpuensn, W. T'.
OctpoymoB, C. A. CnankoB. — 6-e¢ m31. — Mocksa : [Ipocsenienne, 2024. — 128 ¢c. — ISBN
978-5-09-116777-1. — TekcT : DdNEKTPOHHBIA // DIEKTpOHHBI pecypc LUPpPOBOU
o0pa3oBaTeIbHON cpensl CIIO PROFo6pa3zoBanue : [caiir]. — URL:
https://profspo.ru/books/149032
3. Pymsuruc, I'. E. Xumus: 6a30BbIid ypoBeHb : YUECOHHK JUIsi 00pa30BaTeIbHBIX OpraHU3aIui,
peanu3yronmx 00pazoBaTeIbHBIE MPOTPAMMBI CpeIHero mpodeccuonansHoro oopazosanus / I

E. Pymutuc, ®@. I'. ®enpaman. — 2-¢ u3g. — Mocksa : Ilpocsemenwne, 2025. — 336 ¢. —
ISBN 978-5-09-124954-5. — Tekcr : 3J€KTpOHHBIA // DIEKTpOHHBIH pecypc LUppOBOH
o0OpasoBaTeIbHON cpenbl CIIO PROFob6pa3zoBanue : [caiir]. — URL:

https://profspo.ru/books/149034
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4. Pageuxuii, A. M. Xumusi: 6a30Bblii ypOBEHb: TPEHUPOBOUYHBIE M NPOBEPOUYHBIE PAOOTHI
ydgeOHOe TmocoOue, pa3padoTaHHOE B KOMIUIEKTE C YYEOHHWKOM JUIsi 00pa3oBaTEIbHBIX
OpraHu3aluii, peamu3yolmx o0pa30BaTEeNbHBIE MPOTPaMMbl CPEAHEr0 MPOopECCHOHATHLHOIO

obOpazoBanus / A. M. Pagenkmii. — 2-¢ u3n. — Mocksa : [IpocBemenue, 2025. — 80 ¢. —
ISBN 978-5-09-124962-0. — TekcT : AJIEKTPOHHBIN // DNEKTPOHHBIA pecypc uudpoBoi
o0OpasoBaTebHON cpensl CIIO PROFo6pa3zoBanue [caitr]. — URL:
https://profspo.ru/books/149033

JlonmosHuTeEABHAS

1. Xumus: 10 knace: yrinyonéHnslii yposens : yuebnuk / B. B. Epemun, H. E. Ky3smenko, B. W.
Tepenun [u ap.] ; non penakmueit B. B. Jlynuna. — 11-e u3n. — Mocksa : IIpocBemienne,

2024. — 448 c. — ISBN 978-5-09-116510-4. — TekcT : 2IeKTPOHHBIN // DNEKTPOHHBIA pecypc
nudposoit  obpazoBarensHO  cpenpl  CIIO  PROFo6pazoBanue [caiit]. — URL:
https://profspo.ru/books/149057

2. Xumus: 11 kiace: yrinyonénnsiii ypoens : yueOHuk / B. B. Epemun, H. E. Ky3smenko, A. A.

Hposnos, B. B. Jlynun ; mox penakuueit B. B. Jlynuna. — 1l-e uzn. —
[Ipocemenne, 2024. — 480 c. — ISBN 978-5-09-116511-1. — Texkct

Mocksa :
. DJIEKTPOHHBIA //

DNEKTPOHHBINA pecypc MUPpoBoit oopazosarensHoii cpeapl CITIO PROFobpa3oBanue : [caiit]. —

URL: https://profspo.ru/books/149058

4. KOHTPOJIb U OUEHKA PE3YJIbTATOB OCBOEHMHAI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

4.1. KoHTpoib H OLEHKAa pACKPHIBAIOTCS dYepe3 IUCLUIUIMHAPHBIE pE3YJIbTaThl,
YCBOCHHbIE 3HAHUS U NMPUOOPETEHHbIE CTYJEHTAMU YMEHUs, HalpaBieHHble HAa (POPMHUPOBAHUE

001mux 1 MpoheCCUOHATBEHBIX KOMITCTCHITUM.

Oo6masi/npodeccuonanbHas

Tun ouneHoYHbIX

Pa3nen/Tema .
KOMIIeTeHIUsl MeponpusTHI
OK 01. BeibupaTs criocoObI perieHus Tema 1.1-1.7 TectupoBanue
3a/1a4 Tpo(hecCuOHATBHON ACATENHPHOCTH Tema 2.1, 2.2 YCTHBII 0mpoc
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM | Tema 3.1 Pemenne pacu€éTHBIX 33729
Tema 4.1 HabGmronenue 3a xoqoM
Tema 5.1-5.4 BBITNIOJTHEHUSI IPAKTUKO-
Tema 6.1 OPUEHTUPOBAHHBIX 3aJaHUM
Tema 7.1 [IpencraBnenue
Tema 8.1 pE3yIbTaTOB
OK 02. Mcnosib30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, MPAKTUYECKUX U
CpeJZICcTBA IIOUCKA, aHAJIM3a U 1.6,1.7 1a00paTOpPHBIX paboOT
WHTEpIpeTauy HHPOPMAIINH, U Tema 2.1,2.2 [IpoBenenne XMMUYECKOTO
MH(POPMALMOHHBIE TEXHOJIOTUH JIS Tema 4.1,4.2 IKCIIEPUMEHTA
BBITIOJIHEHHSI 3a]1a4 TPOo(HeCcCHOHATBLHOM Tema 5.2-5.4 Brimonnenune
JesATEeIbHOCTH Tema 6.1 KOHTPOJIbHBIX
Tema 7.1 pabor 1o
Tema 8.1 paszaenam JUCUUILIMHBI
OK 04. Tema 1.7 OneHka caMOCTOSITENIBHO
O¢ddexTuBHO B3aMMOIEHCTBOBATH U Tema 2.1,2.2 BBITIOJIHEHHBIX 33IaHUI
paboTaTh B KOJJIEKTUBE M KOMaHIE Tema 4.1, 4.2 3ammra peneHus Keic-
Tema 5.2-5.4 3aza4 (C yueTom OymyIei
Tema 6.1 npodeccruoHalIbHON
Tema 7.1 JIeATEIIHOCTH)
Tema 8.1 BrmmonHneHnune 3amanui
OK 07. CoxeiicTBOBaTh COXpaHEHHUIO Tema 1.7 MIPOMEKYTOUHOMU
OKPYXKaroIEeH Cpepl, Tema 5.1 arrecranuu
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pecypcocOepekeHHIo, MPUMEHATh 3Hanust | Tema 8.1
00 M3MEHEHUU KITUMaTa, IPUHIIUITHI
OEpEXKITUBOTO MTPOU3BOACTBA, P HEKTUBHO
JIEHCTBOBATH B UPE3BBIUYANHBIX CHUTYAIUSIX
IIK 1.3. YyacrBoBath B npoektupoBanun | Tema 8.1.
U KOHTPOJIMPOBATh PabOTHI IO
JIECOBOCCTaHOBJIEHUIO, JIECOPA3BEICHUIO U
PYKOBOAMTH UMU

4.2 KOoHTPOIbHO-0II€eHOYHbIE CPeICTBA M0 JTUCIUILINHE:
4.2.1. BxoaHoil KOHTPOJIb
1. XuMHYeCKHUil JIEMEHT, B aTOMaX KOTOPOTO PACHPEACICHUE dIICKTPOHOB MOCIIOSNM:
2, 8, 6 - 0OpazyeT BBICIIHI OKCHUJ:
1)SeO3 2)SO3 3)N20s 4) P20Os
2. B rnaBHbIX noarpymnmnax [leproanyeckoil CUCTEMBI C YBEIIMYCHHEM 3apsijia spa
aTOMOB XUMHYECKHX JJIEMECHTOB:
1) ycuiuBaroTCs HEMETAJUIMYECKHE CBOMCTBA
2) M3MEHSIETCS BAJICHTHOCTD B BOJOPOIHBIX COCTMHEHHUSIIX
3) YMEHBIIAIOTCS METAJUTMYECKUE CBOMCTBA
4) ocTaeTcsi MOCTOSHHOM BBICIIAS BaJICHTHOCTh
3. Xumuueckas CBsi3b B KPUCTAILIC XJIOPUIA HATPHS:
1) koBaJieHTHAs HEMOJIIPHAS 2) KOBaJICHTHAS TIOJISIPHAs
3) metautiueckas 4) HOHHasI

4. CterneHb OKUCIICHHS -4, a BaJICHTHOCTD |V aToM yriepoja uMeer B COeIMHeHNH:1)
COy;

5.2) CHs4 3) H2CO3 4) CClgs

6. CIIOKHBIM SIBIISIETCS KAXKJI0€ M3 IBYX BEIECTB!
1) cepa u 030H 3) cepHasi KHCJIOTa M KBapil
2) Oenblit pocdop 1 a30THAS KKCIOTA 4) Bona u Gapwuii

7. Topenue cepoBomopona: 2H>S + 30, = 2H20 + 2SO0, sBnsiercst peakuueit:

1) oxucnuTENBHO - BOCCTAaHOBUTENHHOM, HEKATATMTHIECKOH, YK30TePMIIECKOi
2) OKHCIIHTETHHO - BOCCTAHOBUTENBHOMH, KATAMUTHUECKOH, YHI0TEPMUYECKOH
3) 3aMEILEeHMS, HEKaTaAIMTUYECKOM, SHIOTEPMUYECKON

4) 06MeHa, HeKATATUTHYECKOH, K30 TePMUYECKOMH
8. CokpalieHHOMY MOHHOMY ypaBHeHHI0: Zn*2 +2 OH =Zn(OH); cooTBeTCTBYET
JeBast 4aCTh CXEMBI YPAaBHEHUSI XUMHYCCKON PEaKInu:

1) ZnSO4 + KOH ----» 3) Zn(NO3)2 +Cu(OH)2 ---------- »
2) ZnO + KOH ------ » 4) ZnS + Ca(OH)2 ------—--- »
9. B03MOKHO XUMHYECKOE B3aUMO/ICHCTBUE MEXIY CIICAYIOIIMMHU BEIICCTBAMH:
1) Al uNe 2) Cuu Hp 3)ZnuP 4) Fe u Hy
10. Oxkcwun xene3a(Ill) He B3anMoOeHCTBYET C:
1) cossHO#M KHUCIOTOM 2) Boj10i
3) THIPOKCHIOM HaTpPUs 4) cepHOIi KUCIOTON

11. Bepasl s cruenyroume — CyXJACHHUS O TMpaBWiax  Oe3omacHon
paboThl  BXMMHUECKOM 1abopaTopun?

A. B maGopaTtopuu Henb3s 3HAKOMUTHCS € 3a1axoM BEIIECTB.

b. CepHyro KUCIIOTY CllelyeT pacTBOPSTH B ropsyeil BOJE.

1) BepHO TONBKO A 3) BepHBI 00a CYKICHUS
2) BepHO TOJbKO b 4) 00a cyKIeHUs] HEBEPHBI
Bapuant 2

1. Xumudeckomy s7eMeHTy 3-T0 mnepuoga VA- rpynmsl COOTBETCTBYET CXeMa



pacnpeeneHus dJ€KTPOHOB I10 CJIOSM:
1)2,8,3 2)2,8,5 3)2,54)2,3
2. TlopsnkoBblii HOMEpP XMMHUYECKOro sneMeHrta B Ilepuoanyeckoit cucteme [I.1.

MenaeneeBa COOTBETCTBYET:

1) 4ncity SIEKTPOHOB B aTOME; 2) YHCITY DJIEKTPOHHBIX CIIOCB B aTOME
3) 3HaueHMIO BBICHIEH BATEHTHOCTH 3JIEMEHTA 110 KMCIOPOLY

4) w4mcny »IEKTPOHOB, HEAOCTAIOLIUX JIO 3aBEPLICHHS BHEIIHETO 3JIEKTPOHHOTOCIOs
3. MonHas XuMU4ecKas CBSA3b PeaTU3yeTCs B:

1) xmopoBoaopoe
2) THIPOKCHJE HATPHS

3) okcuze yraeponaa (1V)
4) oxcune yriepoza (1)

4. AToM yriiepoja mposiBiIsieT BaJIEHTHOCTb, HE paBHYIO |V, B Monekye:

1) yriekucioro rasa
2) yrapHoro rasa

3) meTana
4) yroJabpHOM KUCIOTHI

5. K KUCITOTHBIM OKCHIaM OTHOCHTCS KaXI0€ U3 IBYX BEIICCTB:
1) CO., CaO; 2) SO,, P205;3)SO2, CO; 4) P20s, A1.03
6. Peakuus, ypaBuenue koropoit 2NaOH +CuCl, = Cu(OH). + 2NaCl,

OTHOCHUTCA K pCaKIHAM:

1) pasnoxkeHus 2) COCTMHCHMS 3) 3aMeIeHHs 4) obmeHa
7. B3auMonelicTBUIO COMSTHON KHCIOTHI M €IKOTO HATpa OTBEYAET KPaTKOE HOHHOE

ypaBHEHHUE:
1) HCI + OH = H20 + CI

2) H" + NaOH = H,0 + Na*
3) H' +OH = Hz0

4) H'+ CI"+ OH = H20 + CI”

8. AmoMuHuii 006pa3yet cynbhaT aTIOMHHUS TIPU B3aUMOJICHCTBUU C:
1) cepoit 2) cepHOM KHCIIOTOM 3) CEepHHUCTOM KUCIOTOM 4) cepoBOIOPOIOM
9. Okcup xene3a(ll) B3aumMoIeiCTBYET C paCTBOPOM:
1) Ammmuaka; 2) kapOboHara Kanus ; 3)0poMoBOA0poa ;4) XJI0pH1a HATPUs
10. Xmopwun xenesa (11) B BogHOM pacTBOpe MOXKET pearupoBarth C:

1)K:S;2) CO2;3)Si024) C

4.2.2. Tekylmuii KOHTPOJIb

HazBauue tembl

Tema 1.1 «CTpoeHne aTOMOB XUMHUYECKHX DJIEMEHTOB UTIPUPOIA
XUMUYECKON CBSA3N

Pesynbrat 00yueHus

CocTaBnsITh XUMHUYCCKHUE (I)OpMy'J'ILI COCIUHEHUN B COOTBETCTBUH
CO CTCIICHBIO OKHUCJIICHUA XHMHYCCKHX 3JJIEMCHTOB, HCXOJd U3
BAJICHTHOCTH U JJICKTPOOTPHULIATCIBHOCTH

OO0LIMe KOMIIETEHIIUU

OK 01

1. Kaxkoe u3 cyxnaenuii BepHo a4 snemento {VA rpymmnsl , IVA rpynmsl, 1A

TPYIIIbI }

A) o6mras GpopMmyria IeTy4ero BOJIOPOIHOTO COSTUHEHHUS

RH4

B) B) He 00pa3yioT IETYy4YHX BOAOPOMIHBIX COCAMHEHHUIMA

C) 710 3aBepIICHUS SHEPIETUYCCKOTO YPOBHSI HE XBAaTaCeT TPEX AIEKTPOHOB

2. Cpenu BelecTs, yka3aHHBIX B pany {NHs, Oz, HCI, SO;; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCl2, CH4, NH3}konu4ecTBO COSIUHEHUN C KOBaJICHTHOM
NOJISIpHOM CBsA3bIO paBHO A) Tpem  b) 1BymM B) ueTbipeM

3. Xumwuueckas CBA3b B MOJIEKY/IaX {030HA U XJIOPHIA KAIbIHUSI; CEPHOI KUCIOTHIA
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XJIOpU/1a AaMMOHHUS; CEPHON KUCIIOTHI X 030HAa} COOTBETCTBEHHO
A) KoBaJieHTHasI MOJISIPHAS ¥ HOHHAS

b) xoBasieHTHAas NOJISpHAS ¥ KOBAJIEHTHAs! HENOJISIpHAs
B) koBajeHTHas HEMOJAPHAS U HOHHAS

Tema 1.2 IIpakTuyeckas padora: Ilepuoanyeckuii 3aKoH u Tadanna
JI.LA. MenaejieeBa
Bapuanr 1
1.Yem onpeaesieTcss MECTO XHMMHYECKOI0 3JIeMEHTa B IepHOANYECcKOii cucreme?
A) KonudecTBOM 3JIeKTPOHOBHA BHEIIHEM SHEPTreTUYECKOM YPOBHE aTOMa;
b) xonnuecTBOM HEHTPOHOB B siipe aToMa; B) 3apsaoM sapa atoma; I') maccoit aroma;
2. 1151 371eMEHTOB IVIABHBIX MOATPYI YUCJIO 3J1eKTPOHOB HA BHELIHEM YPOBHE PABHO:
A) uucny HeiitpoHoB; b) Homepy nepuona; B)3zapsaay siapa atoma; I')Homepy rpynimsl
3.Kakoe 4HCJIO 3J1eKTPOHOB COJAEPKUTCS B aTOMe a30Ta?
A)5 B)2B)71) 14
4.B aToMe HATpus pacrnpejaesieHUe JIEKTPOHOB M0 YHEPreTHYECKUM CJI0SIM COOTBETCTBYET
panay:
A)2,6,3; b)2,8,2,1; B)1,8,1;1)2,8,1
5.B kakoMm psay XMMH4YeCKHe 3JIeMEHTbl PACHOJIOKeHbl B MOPS/IKe BO3PACTAHUS HX
aTOMHBIX Macc?
A)N.B.C;B)N.P. As; B) Na. Mg. K;I') B. Si. N
6.B xakoM psiiy XMMHYECKHeE 3JIEMEHTHI PACIIOJI0KEHbI B MOPSAKe 0CJIa0JIeHUs UX
HEeMeTaUIMYeCKUX CBOHCTB?
A)Be B C;b)Ga Al B;B)S CL Ar;INClI Br |
7.B psany okcugoB Na2 O Mg O SO:2 cBoiicTBa H3MEHAIOTCS OT:
A) KUCIOTHBIX K aMmpoTepHBIM ; b) aMmbOTepHBIX K OCHOBHBIM
B) OCHOBHBIX K KUCJIIOTHBIM ; ') KHCIIOTHBIX K OCHOBHBIM
Bapuanr 2
1.3apsin anpa aTomMa paBeH YHCIy:
1) IpOTOHOB; 2)3MEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJ10€; 3) HEHTPOHOB;
4) SHEpreTUYECKUX YPOBHEH
2.YucJ10 NpOTOHOB B aTOME PABHO:
1) yncay 31EKTPOHOB; 2) OTHOCUTEIHLHOW aTOMHON Macce; 3) Yucily HeUTPOHOB;
4)unciy 3al0JTHEHHBIX SHEPreTHUECKUX CI0EB
3.B aTome ¢ocdopa uncii0 31eKTPOHHBIX ¢J10eB paBHo: 1) 5; 2) 2; 3) 3; 4) 4
4.Cxema pacnpeaejieHusi 3JeKTPOHOB Ha JJIEKTPOHHBLIM ¢JosiM  2:;8;7; cOOTBeTCTBYeET
aTomy:
1) xnopa; 2) dropa; 3) kucnopona; 4) cepbl
5.B kakoMm psi1y XuMHYeCKHE IJIeMeHThI PACT0JI0KeHbI B MOPSAIKe YMEHbIIEHHS X
aTOMHBIX PaJUyCcOB?
1)B,N,P. 2)0,S,Se.3)Br,CI,F$4) CI,S,P
6. I3MeHeHMe CBOMCTB 0T MeTAJIMYECKHX K He MeTAJJIMYeCKHMM MPOUCXOAUT B PsAdy:
1)Mg Al Si$2)C B Li 3)Ba Si Al 4P Si Al
7. B pany ruapokcuao A I( OH)s ----Mg ( OH) 2 Na OH cBoiicTBa ruapoKcHI0B
U3MEHSIIOTCH OT:
1)OCHOBHBIX K KUCIOTHBIM; 2) aM(OTEPHBIX K KHCIOTHBIM ; 3) KHCIOTHBIX K aM()OTEPHBIM;
4) am(pOTEepHBIX K OCHOBHBIM
Tema 1.5. Xumuueckne peakuum

3agaul Ha cocTaBjeHHE YPaBHEHMiIl peakuuii: coeIHMHEHHUsl, 3aMelleHHs,
pa3iokeHusi, o0MeHAa M PpeakuMii ¢ y4YacTHeM KOMIUIEKCHBIX CcOeJIMHeHMi (Ha
npuMepe  T'HIPOKCOKOMILIEKCOB  AJIOMHHHSI W [HHKA); OKHCJIUTEIbHO-
BOCCTAHOBUTEIbHBIX PeaKIMii ¢ MCIOJb30BAHHEM METO/1a 3JIEKTPOHHOI0 fajiaHca; ¢
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yyacTHeM KOMILUIEKCHBIX CcOeJUHeHMii (HA mpuMepe THAPOKCOKOMILIEKCOB
AJIOMUHMSA U IMHKA)
1. Peakuueii 3amenieHust ABIISIETCS
a) TOPEHHUE BOJI0POJIa B KHCIIOPOJIC;
0) BoccranoBienue okcuaa menu (1) Bogopoaom;
B) B3aMMO/ICHCTBHE THAPOKCH 1A KAJIUS C CEPHON KUCIIOTOM;
') TEpMHYECKast JeTUapATaIUs THIPOKCH A IITHKA.
2. Peaknus, ypaBHeHue kotopoit CaO+CO2=CaCOs3, Ha3bIBacTCs peaKIue

1) coenunenus; 2) pa3lioKeHUS; 3) oOmeHa; 4) 3amMenIeHUs.
BzaumMopeiicTBUe THIPOKCHIA KAIbIHS C COJITHOM KHCIOTOH - 9TO peaKius
1) coenuHeHHUS; 2) pa3IoXKeHHUS; 3) oOmeHa; 4) 3amereHus
3. VYkaxuTe  peakiuio, KOTOpas  SBISICTCS — peakiueil  pas3ioeHHs
u nacer CU3MCHCHHUEM CTCIICHU OKUCIICHUA:
a) Cu (OH)2 = Cu O + H20; B) 2KNO3=
2KNO2+02; 6)Cu O + H2 = Cu + H20; r)CaCOs3 =
CaO + CO2

4. Hamumwure peakiuu, YKaKUTE THT PEaKIHH:
a) pa3IoKEHUS YTOJIbHON KHUCIIOTHI,
B) paznoxenus ruapokcuna meau(1l);
0) moJTyueHus aMMHUaKa U3 MPOCTHIX BEIIECTB
T') B3aUMOJICHCTBUE a30Ta C KUCIOPOIOM
5. Hanmmnre peakuyu, yKakKMTe TUIl PEaKLUU:

a) )KeJIe30M U Cepoii; B) OKCHUJIOM OapHsi 1 OKCHIIOM
cepri(IV);0) 6apueM u cepHoii kucnoToH; T) okcuna cepsl (IV) u
KHCJIOPO/IOM;
6. VYpaBusgiiTe peakuMu  METOAOM  JJEKTpoHHOro OamaHca. PaccrtaBbre
K02 PUITUEHTHI

HI + H:SO4 — I2 + H2S + H20

H2SO4 + Cu20 — CuSO4 + SO, +

H2OHNO3 + Fe O — Fe(NOs)3 +

NO + H20

KNOs3 + Al + KOH + H,O — NH3 + K[AI(OH)4]
SOz + KMnOg4 + H20O — K2S04 + MnSO4 +
H>S04 SO, + KoCr207 + HoSO4 — KoSO4
+Cr2(S04)3 +H>

e 3amauum Ha pacyeT KOJMYECTBEHHBIX XAPAKTEPUCTHK MPOAYKTA
PeaKkuuM CcoeIMHEHHsI; MAcCOBOii WM 00beMHOW /J0JM BbIX0JAa NPOAYKTA
peakuuu coeJUHEHHS OT TeOpeTHYeCKH BO3MOKHOr0; 00bEMHBLIX OTHOLIEHHI
ra3oB; KOJHMYECTBEHHBIX XAPAKTEPHUCTHK MCXOAHBIX BelIECTB W MPOIAYKTOB
peakuumn; Macchbl (00beM, KOJUYeCTBO BelleCTBA) NMPOAYKTA PeaKlMu, eCJU OTHO
U3 BelleCTB J/aHO B BHJAE PpacTBOpa ¢ omnpeaeeHHOl MaccoBoii osei
PACTBOPEHHOI0 BelleCTBA.

1. Tlpu B3ammonelicTBuM HaTpusi KomudecTBoM BemectBa 0, 5 Momb ¢ Bomoi
HOJIYYHIH BOAOPOA 00bEMOM 4,2 11 (H. y.) Beramciure npaktudyeckuii Boixo raza (%).
2.  Meramumyeckuii XpoM IIOJIy4arOT BOCCTaHOBJIeHHMEM ero okcuaa CroOs
METAITUYECKUM aTIOMUHHEM. BpluuciuTe mMaccy Xpoma, KOTOPBIH MOKHO MOJNYYUTh
MIPU BOCCTAHOBJIEHUH €r0 OKCHJA Maccou 228 T, eciM MPaKTHUUYECKU BBIXOJ Xpoma
coctasiser 95 %.

3. Ompenenurte, Kakag Macca MeNH BCTYIUT B PEAKIUIO C KOHIEHTPUPOBAHHOM
CEepHOM KHUCIOTOM Il mosrydeHus: okcuza cepsl (IV) o6bémom 3 11 (H.y.), €cliu BBIXOJ
okcuna cepsl (IV) cocraBnser 90%.



4, K pacTtBOpY, CojepiKamieMy XJIOPHI Kalablus Maccod 4,1 r, mpummiu pacTBop,
conepxamuii pocat Hatpus Maccoit 4,1 r. Onpenennure Maccy MoJIyd€HHOTO 0CaJiKa,

€CJIM BBIXOJI TIPOJIYKTa peakiuu coctanisiet 88 %.

co.neﬁ, YCTAHOBJIEHHUE U3MECHCHUH KUCJTOTHOCTHU CPEIbI.

Kakue u3 coseit RbCl, Cra(SO4)3, Ni(NOz)2, Na2SO3 nmonBepratorcst ruipou3y?

3agaHnsl HA COCTaBJIeHHE MOJIEKYJSIPHBIX M HMOHHBIX peakuuu ¢
y4acTHEM OKCHA0B, KHCJI0T, OCHOBAHMHM M COJIel, MOHHBIX PeaKUMH T'MApPOJIM3a

CocTaBbTe HOHHO-MOJICKYJISIPHBIC U MOJICKYJIAPHBIC YPABHCHUA TUAPOJINU3ACOOTBCTCTBYOIINX

costeii. Kakoe 3HaueHwue
pH ( > 7 <) uMeroT pacTBOphI ITHX COJCi?
1. HanuimmTe noiHOe U COKpaIieHHOEe ypaBHEHUSI

peaximii:KOH (p) + HCI (p) = KCl(p) + H20 (mx)

CaO (okcun) + 2HNO3 (p) = Ca(NO3)2 (p) + H20 (mx) Mg(OH)2 (1) +
H2S04 (p) = MgSOu(p) + 2H20 (wx)
CuCl, (p) + 2KOH (p) = 2KCl(p) + Cu(OH)2|

Al2(SO4)3 (p) + 3BaClz (p) = 3BaSOa4] +

2AICI3(p)K2S + 2HCI = 2KCI + H2S?1
Na,COs3 + 2HNO3 = 2NaNO; + H,0 +
CO21Mg + H2S04 = MgSO4 + H21

Tema 1.7. PacTBOpbI , TEOPHUS DJIEKTPOJTUTHYECKOM JUCCONUANUN U HOHHBIH 00MeH

3aauM Ha NPUTOTOBJIEHHE PACTBOPOB.

1. Onpenenure, ckoMBKO TPAaMMOB BELIECTBA HYKHO Julsl mpuroTosienus 25 m 10 M pactBopa

TUAPOKCHAA HATPHUS.

Otger: 10T

2. Onpezienure, CKOJIBKO T BOJIBI HE00X0AMMO NpubaBuTh K 45 r pactBopa NaOH(w=6%), 4T00bI
MOJIYYUTh KOHEUHBIN PacTBOp ¢ MaccoBou aoeu 1%.

3. Onpenennte MaccoByIO JIOJIIO BENIECTBA B PACTBOPE, KOTOPBIA ObLI MONy4EeHIPUOABICHHEM

175 r KCI (0=20%) x 1000 r BombI

4. Onpenennte MaccoBYIO JOJIO BEILECTBA B PACTBOPE, KOTOPBIA OBLI IOIy4EHITPUOABIEHUEM
30 r Na2COg4 x 1000 r BOzBI

Bapuant 1. BerauciuTs MaccoByro 10J1t0 a30Ta B Hutpate Kaibius (Ca(NO3z)2

Bapuanr 2: Beraucnure conepxanue kuciiopoza B nepmanranare kamus (KMnOg)
BapwuanT 3: Beruucnure conepxanue cepsl B MuHepaie nupure (FeSy)

BapwuanT 4: Beruuciure MaccoByro 1010 cepedpa B okcuje cepedpa (Ag20

[IpakTrueckue
HOMEHKJIaType
Pa3IUYHBIX KJIACCOB.

3aJaHus

Io

KJIacCU(UKAIIHH,
UXUMHYECKUM (HOpMYyJIaM HEOPraHMYECKHX BEIEeCTB

1. Bremmucats OTACIBHO OKCHUABI, OCHOBAHUA, KHUCJIOTHI U COJIN. I[aTI) Ha3BaHU.

3ajlayn Ha pacyeT MacCOBOM JOJH (Macchl) XUMHUYECKOIO 3JIeMEHTa(COCTUHCHNMS)
B MOJIEKYJIE (CMecH).

A B B T il E K 3

1[Na.O NaOH | CO: SOs MgO HNOs | Ba(OH) | CO MnO:
2

2[SiO2 Zn0 H3PO4 Ag.0O N203 CrOs MnO HF H2Si03

3|H2S04 | CO2 Ca(OH)2 | BeO LiOH | CrO Mn203 SOs SiO»

DIEeKTPOJUTHYECKAS TUCCOUMALNUS U HOHHBII 00MeH
TecT IO TEMeE

((3J1€KTDOJ1HTH‘ICCK3H AUCCON AN A
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1 BapuanT
1. K anexTponauram OTHOCUTCS:
a) caxap 0) okcun meau (1) B) oxcua yranepoxaa (IV) r) consaast kucinora
2. ®opmyna c1aboro IEKTPOIHUTA:
a) CuClz 6) HCl1 B) H2SOq4 r) HoS
3. BemiecTBa, KOTOpbIE MPH TUCCOIMAIMUA 00pa3yIOT B KaueCTBE KATHOHOB MOHBI BOJIOPO/IA,
SIBIISTFOTCSI

a) KUcjJoTaMu  0) cosiMu B) IIEJIOYaMH T') OKCHUAaMH
4. BetecTBO, KOTOPOE B PACTBOPE MOTHOCTHIO PACTIaIaeTCsl HA HOHBI.

a) aMMHaK 0) Boda B) CE€pHas KUCJIOTa T) TUAPOKCHU/I IIMHKA
5. Bce MOHBI ABIAIOTCS aHUOHAMM B PALY:

a) ClI5S042 , NOs~ B) H, Na*, Ca?

6)Cl ,H", K r) COs? ,Ca?",NO3~
6. HauGoupiiee ynciao KaTHOHOB 00pa3yeTcs Mpu Juccoruanuu 1 Moib

a) AlCl3 0) H2S B) NazPO4 r) Mg(NO3):

7. OTHOBPEMEHHO HAXOIUTLCSA B BOJHOM PACTBOPE HE MOI'YT MOHBI

a)Zn** uw OH" 6) Zn*’u ClI7; B)Na*u SOs2 T1)K' m NOs~
8. Cymma k03 (HUIIMEHTOB B YpaBHEHHUH JJICKTPOJUTHYCCKON TUCCOIMAIIMN CYyib(dara jkenes3a
(III) paBHa

a)3 0)4 B) 5 r) 6

Tect 0 Teme
«JIeKTPOJTUTHYECKAS TUCCONUALNS
2 BapuaHT

1. K HeanexTpoauTaM OTHOCUTCS
a) caxap  0) XJIOpUJ HaTpUsi B) THJIPOKCHU] HATPUS T) cepHas KUCIOTa
2. ®opMyna CHIBHOTO JIEKTPOJINTA
a) H2SO3 0) CaCOs B) HNO3 r) Cu(OH)2
3. BemecTBa, KOTOpBIE MPH JUCCOIMAIIAN 00pa3yIOT B Ka4eCTBE aHMOHOB TOJIBKO THIPOKCH/I-
VIOHBI, SIBJISTFOTCS

a) KUCJIOTaMH 0) consamu B) ILIE€JI0YaMU I') OKCUJAMHU
4. BemecTBO, KOTOPOE B PaCTBOPE MOTHOCTHIO PACTaiaeTCsl HAa HOHBI.
a) Boja B) COJITHAsI KUCIIOTA
6) oxcun yriepona (IV) T') THAPOKCHU aTFOMUHUS
5. Bee MOHBI ABIAIOTCSA KATHOHAMU B PALY:
a) Cl5S04? , NOs~ B) H, Na*, Ca?
6)Cl ,H", K r) COs? ,Ca?",NO;s~
6. Hanbomnpiiee uncno aHnoHOB 00pa3yeTcst Mpu AUCCONHauu | Mob
a) AICl3 06)Mg(NO3).  B) NaxCO3 r) Na.S

7. OIHOBPEMEHHO HAaXOJIUTHCS B BOJHOM PACTBOPE HE MOI'YT HOHBI

a)Ba?" u SO42 6) Zn**u CI5; B)Na‘* n OH r) K" u NO3~
8. Cymma k03P (UIIMEHTOB B YPaBHEHUH AJICKTPOIUTUICCKON TUCCOLUALIMY HUTPATA ATFOMUHUS
paBHa

a)3 0)4 B) 5 r) 6

TecT O TEMeE
«DJIEKTPOJIUTHYECKAS TUCCOIMAIUA

3 BapuaHT
1. K anexrponauram OTHOCUTCS:
a) BojIa 0) xnopua menu (1) B) caxap r) okcun yraepoga (IV)
2. @opmyna ciaboro 3MEKTPOINTA:
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a) CuCl, 6) NaCl B) H2SO4 r) H,COs

3. BemiecTBa, KOTOpBIE NP TUCCOIMAIIMYA 00pa3yIOT B KaueCTBE KAaTHOHOB MOHBI BOJIOPO/Ia,

SBIISIFOTCS
a) KUCJIOTaMH 0) comsimu B) IIEJIOYAMH ') OKCHJIaMH
4. BemiecTBOo, KOTOpPOE B PaCTBOPE MOJTHOCTHIO PACIagacTCs Ha HOHBI.
a) COJISIHAs KHCIIOTa B) runpokcup xxenesa(Ill)
0) Boga I') TUAPOKCHU/I LIMHKA
5. Bee MOHBI ABIAOTCA aHUOHAMM B PALY:
a) CO_32 Ca?", NOs~ B) Ca %, H+L Na *
0) Cl ,H", K* r) ClI5S042% , NOs~
6. Hanbonpiiee yuciio KaTHOHOB 00pa3yeTcs Mpu Auccouuanuu 1 Moib
a) NaxS 6)Mg(NO3). B) K3PO4 r) AlCI3

7. OTHOBPEMEHHO HAXOAUTLCA B BOJJHOM PACTBOPE He MOTYT HOHBI
a)Ba?* u SOs2 6) Zn**u CI5; B)Na*m SO42 r1)K" u NO3~
8. Cymma ko03(p(UIMEHTOB B ypaBHEHHUU OSIEKTPOJIUTHUYECKON TUCCOIHMALINU
QIIOMUHUS paBHA
a)3 0) 4 B) 5 r) 6
Tect 0 Teme
«DJIEKTPOTUTHYECKAS TUCCOLHALNS

4 BapuaHT
1. K HeanmeKTponuTaMm OTHOCUTCS:
a) TUAPOKCU HATPUS B) XJIOPHJI HATpHUS
0) okcua yraepona (IV) T') CepHasl KUCJI0Ta
2. ®opMyia CWIIBHOTO 3JIEKTPOJIUTA
a) HoSOq4 6) CaCO3 B) H2S r) Fe(OH):

3. BemecTBa, KOTOpBIE IPH JUCCOLUALIMN 00Pa3yIOT B KAYECTBE aHMOHOB TOJIBKO
THJIPOKCU-UOHBI, SBISIFOTCS

a) cosIMU 0) KuCIIoTaMH  B) IIEJIOYAMHU ') OKCUJAMHU
4. BetecTBO, KOTOPOE B paCTBOPE MOTHOCTHIO PACTIaIaeTCsl HA HOHBI.
a) okcu xenesa (I11) B) KapOOHAT KaJbIUs
0) oxcua yraepoaa (IV) T') TUAPOKCU HATPHUS
5. Bee MOHBI ABJIAIOTCA KATHOHAMM B PALY:
a) Cl5 S04% , NOs~ B) H', K*, Na?
6) H", K*, ClI r) NOsz~, COs? ,Ca?
6. Hanbonbiiee yuciio aHMOHOB 0Opa3yeTcst Ipu Auccouuanuu 1 Moib
a) FeCls 0) Ca(NO3)2 B) Na;COs r) NazS

7. O,Z[HOBpCMeHHO }{aXOﬂHTBCH B BOJJHOM pacCTBOPE HE€ MOI'YT HMOHBI
a)Na** u SO4%2 6) Zn*u CI; B)AI* uw OH  1)K' u NOs~

cynbdara

8. CYMMa KOB(I)(I)I/II_II/ICHTOB B YpaBHCHHUU 3HCKTp0J’IHTH‘-ICCKOfI AUCCOLMALIMM HUTpATa XKCJIC3a

(IIT) paBHa
a)3 0)4 B) 5 r)

Hasanue tembr  [Tema 1.4. « Kimtaccudukanus, HOMEHKIaTypa U CTpOSHHUE
HEOPTaHNYECKHUX BEIIECTBY

Pesynbrar Knaccudunuposats HEOpPraHUYECKUe BELIECTBA B
00ydeHUs COOTBETCTBHH C UX CTPOCHHEM
OO0wme OK 01 TIK
KOMIIETEHIIMHU
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Bapuanr 1
1. Kako¥i psia cOnepKHT IMIIb OCHOBHBIE OKCHIBL:

A — Mny07, CrOs, SO, N2Os; b — Na20, CuO,
CrO, FeO;B — SOg, P20s, K20, Cu20; TI'—2Zn0, SnO,
SiO2, NO.

2. Vkaxure P, COI[Gp)KaIHI/Iﬁ TOJBKO OJHOOCHOBHBIC KUCJIOTHI:
A — HF, HBr, HNOs, H3POy; B — HI, HNO2, HCIOq4,
CH3COOH:B — H,CO3, H3PO3, H2SO4, HoCr0O7; I' —HPOs3, HS,
HCIO, H.SiOs.

3. VkakuTte NpaBUIILHOE HA3BAHHME CONIH
NaNO2: A — HuTpaT HaTpHs; b-
HUATpUA HaTpus;B — amung Hatpus; [ —
HUTPUT HATpUS.
4.TlpuBenute mpaBmwiibHOE Ha3BaHue BemecTBa NaoHPO4:

A —ruzapokcodocdar HaTpus; b — runpodochut Hatpus;
B — nurunpooprodocdar marpus; I' — runpooptodocdar Hatpusi.
5. VYkaxuTe MONEKYIAPHYIO (POPMYITY CEPOBOIOPOTHON KUCTOTHI:
A — H»S0s3; b - H.S; B — H,SOq; T
—H2S,0:s.
Bapuanr 2

1. Vkaxwure psap, comepkammii ML  aMpOTEPHBIE
oxkcunsl: A — H20, Al,Os3, NaxO, CaO; B — P03, K20,
Cu20, SO2; B-Sn0, Zn0O, BeO, Cr,03; T — Li20, COy,
NO,, BaO.
2. Kaxoii psaji cOfepKUT TOIBKO KUCIOPOACOAEPKALINE KUCIIOTHL:
A — HF, H2Cr,07, HCI, CH3COOH; B — HCIO, H3PO3, HBr, H,S0q;

B — HI, HNO2, HCIOg4, H:S; I' = HNOg3, HPO3, H.CO3, HMnO4.
3. IpuBenuTe npaBuibHOE HasBanue comu Ba(HCO3)::
A — runpokap6oHar dapusi; b — runpocunukat Oapus;
B — aurunpoxap6onat 6apus; I' — auruapocuukat Gapusi.
4. VkaxuTe npaBuibHOe HazBanue Bemectsa FEOHSO:
A — runpocynbdar xenesa (11); b — cynbdart rugpokcoxenesa
(I1); B — cynbdar runpokcoxenesa (111); I' — cynbur

rugpokcoxenesa (11).
5. TlpuBeauTe MOJEKYIAPHYIO (GOPMYITy a30TUCTON KHCIIOTHI:

A — HNO2; b — HNOs3; B — NH3; I — N2Os.
BapuanT 3
1. VYKaxure psill, COIEpKaIIMMI TOIbKO KACIOTHBIE

okcuasl:A — Na2O, Ca0, PbOg, SiO2; b —SiO2, SO2, N2Os,
Cl,07; B - AlxO3, ZnO, BeO, Cr,03; T —ClI,0, CuO,
MgO, H-0.
2.Kaxkoil psia coAep KUT JIUIIb LIET0YH:
A —NaOH, KOH, RbOH, LiOH; b — CsOH, Al(OH)3, Mg(OH),
NH4OH; B — Ba(OH)2, Fe(OH)3, Ca(OH)2, Cu(OH)2; T' — Zn(OH)., Cr(OH).,
Pb(OH)4,FrOH.
3.Vkaxure nmpaBuibHOe Ha3BaHue con Fex(SO4)s:



A — cynbdur xenesa (II); b —cynbdun
xene3a (I11);B — cynsdar xenesa (II); I'—
cyibdar xenesa (11).
4 TlpuBenute mpaBuiabHOE Ha3BaHue BemecTBa (ZNOH)3PO4:
A — oprodocdar nuHKa; b — tpuruapoxcodocdar
nuHka;B — optodocdar rugpokconmuaka; ' —rugpooprodocdar
IUHKA.
5.VKaxxuTe MOJIEKYJISIpHYIO (popMyITy THIpOCYIb(aTa MarHus:
A — Mg(HSO3)2; b — Mg(HS)2; B — MgHSOyg; I' = Mg(HSO4)2.

Ha3sanue TeMbl Tema 3.2 «®U3NKO-XUMHUYECKHE CBOMCTBA HEOPTaHMUECKUX
BEILIECTB)

Pe3y.]'IbTaT 'YcTraHaBIMBaTh 3aBUCUMOCTD (I)I/ISI/IKO'XI/IMI/I‘ICCKI/IX CBOMCTB
06yquHs[ HCOPTraHNMYCCKHUX BCIIECCTB OT CTPOCHUA aTOMOB UMOJICKYJI, @ TAKKC
THUIIa KpHCTaHHquCKOﬁ PCLICTKH

OO0mmue OK 01 OK 02
KOMITETEHI[HH
Bapuant 1
1. TrapoKCH I IMHKA PEArupyeT ¢ KaKIbIM U3 JIBYX BEIIECTB:
1) KOH u HBr 2) NagS04 n NaOH
3) CuO n KNOg 4) F6203 u HN03
2.TI'unpokeua pyouust MOKET pearupoBaTh C
NaCl 2) CaS0y 3) HNOg 4) K25

3.I'mmpoxcu xpoma(lll) mpeBpalaeTcs B KOMIUIEKCHOE COEJMHEHNE IPUB3aMMO/IEHCTBIN C
BOJIHBIM PacTBOPOM
1) NaNO3 2) KOH 3) CO2 4) CaCl
4.Kakoe ocHOBaHM€E IIPU HAaIrpPEBAHUU JIETKO IIPEBPAIIAETCS B OCHOBHBIN OKCUA?
1) KOH ; 2) CU (OH): 3) NH 4 OH 4)C s OH
5.I0pespamenne Na OH — Na 2 SO4 ocymiecTBisieTcst Ipu B3aUMOACHCTBUH C
1)S 2) SO 3)H2S  4) NaHSO4
6.'mapokcun xenesza (1) B3aumoneicTByeT ¢
1) ammuakom (p-p) ; 2 ) OKCHIOM KaJIbIiHs;, 3) YKCYCHOM KHCIIOTOM 4) cynabdaTrom Oapust
7.Kakue nBa BellecTBa MOT'YT pearupoBaTh APYT C APYTrOM:
1) NaOH + Zn( OH) 2)Cu(OH)2+Fe(OH)s 3)Ca(OH):+ KOH
4) NHz; + AL (OH) 3

Bapuanr 2

1. Kako# U3 OKCHIOB IPOSIBIISIET OCHOBHBIE

CBOMCTBA:a) OKCHJI KaJIHs

0) oxcu cepri(IV)

B) OKCHT

yraepoaa(Il)

T') OKCH]T

xenesa (111)?
2. KucnoTHbli XapakTep MpOsIBISET OKCUL:

a) Zn0O 6) P0s B) K0 r) CaO

3. B KaKoii n3 CTPOK IpHUBEAEHBI (HOPMYIIBI TOIBKO BBICIIMX OKCHIOB?
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a) SO» Na,O CI.0 0) A0z NO  CIO;

B) CaO Cl,07  P20s r) SOz FeO H>O
4. Kakoii ra3 MOKHO IOIJIOTHTE PACTBOPOM

memnoun?a) CO» 0) H: B) NHz: 1) 02
5. OKcu1 KaJbIMs PearupyeT ¢ KAKIBIM U3 IBYX

BELIECTB:a) TUAPOKCUAOM HATPUS U CEPHOM KMCIOTON
0) okcunom cepri(IV) u BomoH
B) COJISTHOM KMCJIOTOM U OKCHIOM KaJIus
r) okcusiom yriepoaa(lV) u ruapokcumaoM TuTHs
6. [Tpu B3auMoelicTBUH KaKOTO BEIIECTBA C BOJION HE 00pa3yeTcs meI0ub
a) OKCHJIa KaJus 0) oxcuaa meau(1l)
B) OKCHJIa HATPHSI T') OKCHJIA KaJTbITUS
7. Kakoe u3 BelecTB He BCcTpevaeTcs B
npupozea) okcua kpemuus (IV)  0) Boga
B) YIJICKUCIIBIN Ta3 T') OKCHJT HATPHUS
Bapuant 3
1. Hutpar amoMunus B pacTBOpe B3aMMOJENCTBYET C
1) KCI 2) Fe(NO3)2 3) MgCl; 4) Ca(OH):
2. C BOJHBIMH PacTBOPAaMH XJIOPOBOIOPO/IA, THAPOKCH I 6apys U XJIOPUIa MEIH
(1) pearupyer
1) CaCOs 2) K2S0O33) NaxSO4 4) Alx(SO4)3
3. U ¢ xene30M, U ¢ THAPOKCHIOM Kallksl U ¢ HUTPAaTOM cepebpa pearupyeT B
pacTBope
1) MgCl2 2) Na2SO4 3) ZnBr: 4) FeCls
4. VI ¢ ruapoKCUI0M HATPHS, M C CONISIHOM KHCJIOTOM, ¥ ¢ XJIIOPHIOM Gapust
pearupyeT B pacTBOpe
1) (NH4)2CO03 2) Zn(OH), 3) CO2 4) Na2S04
5. PacTBOp Hoauma Kaaus pearupyeT ¢ KaxIbIM U3 BEIECTB
1) Brou AgNO3 2) AgNO3 u HCI 3) Cl2 u NaOH 4) HCl u Cl>

TECTOBBIE 3AIAHUSI 110 TEME 3.2. ®PU3NKO-XUMHNYECKHE CBOMCTBA
HEOPITAHUYECKHUX BEIIECTB IPAKTUYECKOU AEATEJIBHOCTH

YEJOBEKA.
HemeTtamnsl
Bapuanr |
1. DnexTpoHHAsA KOH(PUTYpaLHs ATOMA XJI0pa -:
1) 1s?25?2p®3s%3p*3d°; 2) 1s%2s%2p%3s23p°3d°;
3) 1s22s22p°3p°; 4) 1s22s22p°3s23p°30°.

2. B coequHeHMsAX XJIOP, Yallle BCero NposiBjisieT BAJIeHTHOCThb, PABHYIO:
1) 2; 4; 6; 2)1;2;3; 3)1;3;5; 7, 4) 2; 3; 4.
3. B npupoae xj0p BcTpeyaercs:
1) B cBOOOHOM BUIIE;
2) B BUJIe COCJIMHCHUN ¢ METaJlIaAMH;
3) a BUJIEe XJIOPOBOJIOPOIA;
4) B BHJI€ OKCHIOB.
4. MoaexyJia XJ0pa IBYXaTOMHA, TUIl XMMHY€CKOIl CBSI3M MeXKIYy ATOMaMHU:
1) nonHas; 2) BOIOpOIHAS, 3) KOBaJCHTHAS MOJISApHAs; 4) KOBAaJCHTHAs HEMOJISIPHAs.
5. CosisiHy10 KHCJIOTY M €€ COJIM — XJIOPH/IbI B PACTBOPAX MOKHO OOHAPYKHUTH € MOMOUIbIO:
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1) outparta; 2) rugpoKcunaa HaTpus; 3) HUTpaTa cepebpa; 4) U3BECTKOBOM BOABI.

6. CosiHy10 KHCJIOTY MOJY4al0T IPU PACTBOPEHUH B Bojie:
1) xmopa; 2) xJ0puaa HaTpus; 3)OKCUIOB XJIOPA;
4) X710pOBOIOPOIA.

7. XJ10p He cnioco0eH BBITECHATDh U3 COJIel TAKOI rajaoreH, Kak:
1) prop;  2)6pom;  3)iom;  4) acrar.

Bapuanr 2

1. Cepa umeeT ci1eyI0LIYI0 3JIEKTPOHHYI0 KOH(UTYPALMIO aTOMA:
1) 1s%25?2p®3s%3p*3d°; 2) 1s22s?2p%3s23d*;
3) 1s22522p®3s23p°; 4) 1s22s?2p°3p*3d°.

2. B coeHeHHSIX cepa MPoOsIBJIsieT BAJEHTHOCTb, PABHYIO:
1) 2; 3; 4; 2)1;2;3; 3) 3; 4, 6; 4) 2; 4; 6.
3. B npupoze yaie Bcero cepa BcTpeyaeTcsi B BUjIe:
1) okcunos cepsl (1V) u (VI);
2) cynb(pHUIO0B METAIIIOB U CAMOPOIHOM CEPHI;
3) coelMHEHUH cephl ¢ TaJlOreHaMu;
4) cepoBOAOPO/IA M CEPHOU KUCTIOTHI.
4. Ilpn B3auUMOeHCTBHH CepPbI € 7Ke1e30M MOJTy4YaeTcs:
1) Fe,Ss; 2) FeSy; 3) FeS; 4) FeSOsa.
5. ConsiMu KUCJIOPOACOEPKALIUX KHCJIOT He SIBJSIIOTCHA:
1) cynbdatsr; 2) cynb(UTHI; 3) cynbduasr; 4) TnocynbdaThl.

6. CepHYI0 KHCJIOTY U €€ COJH — CyJIb(aThl B PACTBOPAX MOKHO 00HAPYKUTH € MOMOIIbIO:
1) ruapokcuaa kanusi; 2) kapOoHaTa HaTpHsi; 3) HUTparta cepedpa; 4) xnopuma oapus.

7. Peakuus cpeabl pacTBopa cyJjbduaa HATPHUS -
1) neliTpanbHas; 2) mienaoyHas; 3) kucmas.
Bapuant 1
1. DaekTpoHHasi KOHQUrypauus aToMa a3ora -.
1) 1s22s22pb; 2) 1s22s22p*;
3) 1s%2s%2p°; 4) 1s22s22p°.
2. A30T NposIBJIsiET BAJIEHTHOCTh PABHYIO:
1)3us5; 2)4ué6; 3)1;2;3u4; 4)1;3;5.
3. B cocraBe Bo3ayxa (mo 00beMy) a30T 3aHUMAET:
1) 78%; 2) 21%; 3) 90%; 4) 0,03%.
4. A30T MOJY4YaKOT B MPOMBIILJIEHHOCTH H3:
1) ammuaka; 2) a30THOM KHCTIOTHI; 3) BO3/yXa; 4) HUTPATOB.

5.13 NEPECINCICHHBIX coeJIMHEHHUI a30Ta K ero BOAOPOAHBIM COCAUHCHUAM HE OTHOCHATCSH:

1) ammuak; 2) ruapasus; 3) THAPOKCHIAMUH; 4) a30THASI KUCIIOTA.
6. A30T He TpedyeT KHCJIOTY COCTABA:
1) HNO2; 2) HNgz; 3) HaNOg; 4) HNOs.
7. lisi oOHapy:KeHH sl COJIeid aMMOHMSI UCTTOJIb3YIOT:
1) BaCly; 2) AgNO3;; 3)HCI;  4) NaOH.
Bapuanr 2
1. DuekTpoHHas KOHUIYypanusi BO30y:KICHHOI0 aTOMa yIjiepoaa -:
1) 1s?2s?2p%;  2) 1s%s'2p%  3) 1s22s22p*;  4) 1s22s'2p2.
2. BajieHTHOCTB yI/1€po/ia B COeJUHEHHUSIX PABHA:
1) 4; 2)5; 3) 1, 4) 6.
3. A3 Heopranu4yeckMux BeliecTB MPHMPOAHBIMH COeMNHEHUSIMH YIJIepo/ia ABJIAETCS:
1) CuCO; 2) COwuCaCs; 3)CO;u kapOOHATHI.
4. U3 yka3aHHBIX MUHEPAJIOB K KapOOHATaM He OTHOCHATCS:
1) mosnomut; 2) OOKCHUT; 3) U3BECTHSIK; 4) mpamop.
5. Yriiepox TpyaHee Bcero pearupyer c:
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1) Bomopoom; 2) KHCJIOPOJOM; 3) MeTauiamu; 4) BOOI.
6. Yriepon monyuaiot (B BUAe CaXKu) U3:
1) u3BecTHAKA; 2) MPUPOAHOIO rasza; 3) yrjeKkucioro rasa; 4) kapOumios.

7. HpOHyKTaMH TEPMHUYECCKOT0 PA3JTOKCHUA rnnpoxapﬁoﬂaTa KaJdblUus ABJIAKOTCH:
1) CaCOs, CO, uH20;  2) CaO; CO,uH20;  3) Ca(OH)2 1 CO2.

Bapuanr 3
1. DexTpoHHAasi KOH(UTYpAaLUs ATOMA XJIOpa -
1) 1s?25?2p®3s%3p*3d°; 2) 1s%2s?2p%3s23p°3d°;
3) 1s22522p°®3p°; 4) 1522s%2p°3s23p°3d°.

2. B coeMHeHHAX XJI0P, Yallle BCero MposiBjisieT BaTeHTHOCTh, PABHYIO:
1) 2; 4; 6; 2)1;2;3; 3)1;3;,5; 7, 4) 2; 3; 4.
3. B npupoae xJjiop BcTpedaercs:
1) B cBOOOTHOM BH/IE;
2) B BUJI€ COSIMHCHUH C METaJlIaMH;
3) a BUJIe XJIOPOBOJIOPOJIA;
4) B BHJIe OKCHIOB.
4. MosiekyJia xJjiopa JIByXaTOMHA, THII XHMHAY€CKOii CBSI3M MKy aTOMAMU:
1) noHHast; 2) BoIOpoaHas; 3) KOBaJICHTHAS MMOJIIPHAS; 4) KOBAJICHTHASI HETIOJISIPHAS.
5. CosifiHY10 KHCJIOTY H €€ COJIU — XJIOPUAbI B PACTBOPAX MOKHO O0HAPYKUTH € OMOIIbIO:
1) HutpaTa; 2) ruppokcuaa HaTpus; 3) HATpaTa cepedpa; 4) U3BECTKOBOU BOJIBI.
6. CoJIsIHY 10 KHCJIOTY MOJIYyYalT PH PACTBOPEHHHU B BojIe:
1) xyopa; 2) XJopuaa HaTpus; 3)OKCHIOB XJIOPA;
4) X710pOBOIOPOIA.
7. XJ10p He cnoco0eH BLITECHATH U3 COJIel TaKOil rajoreH, Kak:
1) prop;  2)O6pom;  3)iiom;  4) actar

METAJLJIBI
Bapuanr 1
1. AToM HATpHs UMeeT CJIeAYIOULYI0 YJIEKTPOHHY 0 KOH(PUTypaumnio:
1) 1s?2s?2ph;  2) 1s?2522p®3st;  3) 1522522pf3s?2pt;  4) 1s?25%2p°3s2.
2. B npupone HATPHii HAXOAUTCS MPEUMYIIECTBEHHO B BU/Ie COeTUHEHUI, TAKNX, KAK:
1) NaCl; 2) NaOH,; 3) NaNOs; 4) NazSOa.
3. IlpoMbllILIEHHBIM METOJA0M TMOJIyYeHHsI HATPHUsl SBJsIETCS BOCCTAHOBJIEHHE €ro
COeIHHEHMI ¢ MOMOIIBIO:
1) Bomopona;  2) kokca;  3) 3JEKTPUUYECKOIo TOKa;  4) aJlOMUHUS.
4. Ilpu B3aUMOeiiCTBUU HATPHS C KHCJIOPOAOM 00pa3yeTcs:
1) Na20; 2) NaO; 3) Na20a.
5. 'mapua HATPHUSI MOKHO CUHTE3MPOBATH B3aMMO/1eliCTBMEM HATPHS C:
1) Bomopoaom; 2) BOJIOH; 3) aMMHaKowMm; 4) a30TOM.
6. IIpoMbINLIEHHBIM CIIOCOOOM IOJIy4YeHUsI e[IKOr0 HATPa SIBJISETCS:
1) aneKTposin3 pacTBOpa XJIOpUAA HATPHUS,
2) 006paboTKa OKCUAA HATPUS BOAOK;
3) B3auMOICHCTBHE HATPHS C BOJIOK;
4) peaxiust XJIOpUAa HATPHSI C €KUM KaJd.
7. 'mapokcu HATPUA He BCTYNaeT BO B3aUMO/IeiicTBHE C:
1) Zn(OH)y; 2) AlxOs; 3) COy; 4) Ca(OH).
Bapuanr 2
1. DyIeKTpOHHAas KOHQUIYPALUS ATOMA KAJTHA CJIeAyI0Ias:
1) 1s%25%2p®3s%3p®3d%4s?; 2) 1s22s22p%3st; 3) 1s22s22p53s23p°3d*;
4) 1s22s22p°3s23p?.
2. B npupone kajaunii BCTpe4yaeTcs HCKJIYUTEIbHO B BU/Ie COeIMHEHNI, B OCHOBHOM -:
1) KOH; 2) Ko0; 3) KNOg; 4) KCI.
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. B IpOMBINIEHHOCTH KAaJIU# MOJY4Yal0T:

1) amrOMOTEpPMUYECKHM METOJIOM;

2) BOCCTaHOBIIEHUEM BOJIOPOIOM;

3) BIEKTPOIIN30M;

4) BOCCTaHOBIICHUEM YTIIEM.

. Ilpu B3aumMoeiicTBMU KAJTHA C KMCJIOPOAOM oOpa3yeTcs:

1) KOg; 2) K202; 3) K20.

. B kadecTBe KaIMIIHBIX Y100peHUIl He IPUMEHSIOT:

1) HuTpar kanus; 2) XJIOpuA Kanust; 3) TUAPOKCHI Kanusi;  4) kapOOHAT Kauusl.
. Iloram — 3To0:

1) xapOonar kanusi;  2) gocdar kanust; 3) cynbdat kanus;  4) HUTpAT Kaausl.

. B 3011e paCTeHHﬁ COACPKUTCHA SHAYUTECJIBbHOC KOJINYECTBO TAKOI'0 COCIMHCHUS, KaK:

1) K20; 2) KClI; 3) KNOg; 4) KoCO3
Bapuant 3
. DJIEKTPOHHAs KOH(QUIYpalusi aTOMA MATHHSA CJeyomas:
1) 1s?2s%;,  2) 1s%2s22pf3s%;  3) 1s22s22p®3s23p?;  4) 1s%25%2p63s23p°.
. Marnuii B npupoje HaxoAuTCs NPeUMYILIIeCTBEHHO B BU/IE:
1) xnopuma; 2) kapOonata; 3) HuTpata; 4) OKcHAa.
. IlpupoaubIii MUHEPAJ J0J10MHT HMeEET COCTAB:
1) MgCOs- CaCOs; 2) MgCl, 2KCI;  3) MgSO4- 7H20; 4) Mg(NO3)>.
. [Ipn B3aumoaelicTBMU MarHus ¢ BOA0OM o0pa3yercsi:
1) MgHz;  2) MgO;  3) Mg(OH)z2.
. o1 okcuaa MarHus XapakTepHbl CBOMCTBA -:
1) ocHOBHBIE; 2) KUCJIOTHBIE; 3) amdorepHsbIe.
. Okcn1 Marausi He pearupyer c:
1)HCI;  2)CO2;  3)SOs;  4) O..
. IIpu pa3noxkennu kapOoHaTa MarHusi 00pa3yoTcs:
1) Mg(OH)2 u CO2; 2) Mg; CO2 u H20; 3) MgO; CO2 u H20; 4) MgO u CO..
Bapuanr 4
. Kaabuuii uMeeT ciiey0IyI0 3JIeKTPOHHYI0 KOH(pUrypamnui aroma:
1) 1s%2s%2p3s?; 2) 1s22s?2p%3s23p°3d%4s?; 3) 1s22s22p53s23p?;
4) 1s22s22p%3s23p°4s.
. B npupone kajabuuii BcTpeyaeTcsi B OCHOBHOM B BHJe:
1) CaCly; 2) Ca(NO3)2; 3) Ca0; 4) CaCOa.
. B npupose kanbumii He BcTpeyaeTcs B BUjae:
1) CaCOs;  2) CaSO42H20;  3) Caz(POs)2;  4) CaS.
. Kaabuuii pearupyer ¢ Boj0il MeHee aKTHBHO, YeM:

1) amroMuHMIA; 2) MarHwif; 3) xanmii; 4) xene3o.
. Oxeua KaJabuus MoJyqaroT u3:
1) u3BecTHsKa; 2) rurca; 3) u3BecTy; 4) hocdopura.

. F'uapokcua Kajabuus HA3BIBAKOT:
1) Heram€Hoii U3BecThIO; 2) TaméHol U3BECThIO;  3) MpamMopoM; 4) MEJOM.
. Kap0ua kaabuus nMeeT XMMHYECKHH COCTAB:
1) CaCQOz3; 2) Ca(HCOz3)2; 3) CaCly; 4) CaCo.
Bapuanr S
. DJIeKTPOHHAs KOH(UTYpalUsi ATOMA AJJIOMUHHS CJIeyIoIIasi:
1) 1s%2s%2p°3st; 2) 1s22s?2p®3s23p*3d°; 3) 1s22s22p%3s23p°3d*;
4) 1s22s22p°.
. AJIIOMUHMI B IPUPoO/Je HAXOAUTCS MPeuMYIlleCTBEHHO B BHjI€:
1) ranoreHusoB;  2) aqOMOCHIMKATOB; 3) KapOoHaTa; 4) caMOpPOIHOM BHUJIE.
. Peakumeii, jie:kameii B OCHOBeE MOJTY4YeHHs AJIOMUHUSA, SIBJISCTCH:
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OJI.TOK

1) 2A1,03 ¥Al + 30;
2) Al,03 + 3H; » 2Al+3H20;
3) Al203+ 3C — 2Al+3CO;

4) 2AICI3 + 3Ca 3CaCl; + 2Al.

—
4. Ynci10 0KCHI0B, KOTOpPbIe 00pa3yeT aIlOMUHHNH, PABHO:
1) 1; 2) 2; 3)3; 4) 4.
5. 'mapoxkcu aJIIOMHUHUSA NPOSIBJIsIET CBOMCTBA:
1) KUCITOTHBIE; 2) OCHOBHBIC; 3) amdorepHsbIe.
6. Peakuus cpeabl pacTBopa cyjbdara aTlOMUHUS -
1) HeliTpanbHasl; 2) meaovHasdi; 3) kucmas.

7. be3BOAHBIN XJIOPU/I AJTIOMHUHUSA MOKHO MOJYYUTH IPH B3aMMOJeCTBUH:
1) runpokcuia amrOMUHUS C COJITHOM KUCIOTOM;
2) aJIOMUHUS C XJIOPOM;
3) okcua aJrOMUHUS C XJIOPOBOAOPOIOM;
4) okcuia aFOMHUHUS C COJITHON KUCIIOTOM.
Bapuanr 6
1. AToM xkese3a MMeeT CJIeIYIOIYI0 JIeKTPOHHYI0 KOH(UTYypauuio:
1) 1s%25%2p®3s%3pt4s?; 2) 1s%2s22p®3s23p°3d°; 3) 1s22s22p%3s23p®3d°4s?;
4) 1s22s22p°3s23p°30°4st,
2. /Kene3o B npupoje BCcTpeyaeTcs:
1) mpeuMyIIecTBEHHO B BHJIE OKCHIOB;
2) UCKITIOYMTEIBHO B CAMOPOTHOM BUJIC;
3) B BHJIE€ TaJIOTEHUIOB;
4) TONBKO B BUJI€ KApOOHATOB.
3. Ilpu B3auMoOJeliCTBHHU :Kejie3a C PACTBOPOM COJISIHON KHCJOTHI o0pa3yercsi
cocTraBa:
1) FeCls; 2) FeCl>.
4. ’Kene30 He 00pa3yeT OKCHAA COCTaABA:
1) FeO; 2) Fe20s; 3) Fes0q; 4) Fe3Os.
5. Ilpu pa3znoxenuu ruapokcuaa xkeaesa (I111) monyuaercs oxkena cocrasa:
1) FeO; 2) Fe20s; 3) Fez0s .
6. Cyabgar kese3a (111) Mo:kHO MOJy4YHTH NPH B3aMMO/IeiiCTBUN:
1) »xene3a ¢ pacCTBOPOM CEPHOM KUCIIOTHI;
2) okcuna xenesa (1) ¢ cepoit;
3) cynbdunaa xenesa (l1) ¢ kucmopogom;
4) cynbuna xxenesa (Il) ¢ pactBopom KMnOy .
7. UTo0b1 00HApPY:KUTH kejie30 (111) B pacTBope, Ha Hero HAJI0 MO CTBOBATH:
1) consiHOM KUCIIOTOM; 2) HUTpaTOM cepedpa; 3) xnopunoM 6apus;
4) pacTBOPOM IIEIOYH.

Paznen 2.1.®u3uKo-XuMH4YeCKHEe CBOMCTBA HEOPraHUYECKHUX BellleCTB
IIpoBepounasi padora: «CBOHCTBA HEOPraHNYECKHUX BeUIECTB)
KonTtponbHas paboTa coaep T Tpu BuAa 3aJaHUM:

1. Bamaun Ha pacdeT MaccoBOW J0iHM (MacChl) XHMHYECKOTO 3JIeMEHTa
(coenuHeHMsT) B MOJIEKYJE (CMECH).

2. TlpakTuyeckue 3aJaHus MO KJIACCH(PHUKAIMH, HOMEHKIATYPE U XUMHYCCKUM
dopMynaM HEOPraHWYECKUX BEIIECTB pa3JIMYHBIX KJIACCOB: OIpEJAeNieHUue Kiacca
HEOPraHWYECKUX  BEIIECTB,  HA3bIBaTh  HEOPTraHMYECKHE  COCAUHEHHS IO
MEXIYHapOJAHON U TPUBHAIbHON HOMEHKJIATYPE 10 XUMUYECKUM (opMysIaMm.

3. 3ajaHusi HA COCTABJICHHE YPAaBHECHHH XUMUYCCKHX PEAKIHHA C Yy4acTHEM

COJIb
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IIPOCTBIX U CJIOXKHBIX HEOPraHMYECKHX BEIIECTB: OKCUAOB METAJJIOB, HEMETAIJIOB U
aM(OTEpPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KHUCIIOT, OCHOBAaHUN U aM(pOTEPHBIX
THJIPOKCUIOB, HEOPTaHUYECKUX COJICH, XapaKTePU3YIOLUINX UX CBOMCTBA M CIIOCOOBIIONYYEHHUS.

1. YcranoBure, K KaKOMy KJIACCY/TPYIIIEe OTHOCATCS HEOPraHUYECKHE BEIIeCTBa,
hopmyier kotopsix ykazansl CoO, HNOgz, LiOH, H2S;03 HazoBute coetuHeHNUS 110
MEXIYHApOJAHOU U TPUBUAIBLHOW HOMEHKIIATYpE.
2. CocTaBuTh (hOPMYIIBI COCTUHCHHIA:
a) okcuaa yrinepona( II) ,0) runpokcuna Mean, B) XJIOPOBOJOPOTHON KUCIOTHI, T)
cynb(dara HaTpus
3. HamucaTp ypaBHEHHSI XUMUYECKHUX PEAKIIUNA:
a) HxSO4 + Mg 6) Nao O + HBr B) SO2+ CaO r)CaCO3z + HCI 1) AICI3 + AgNO3
VYka3aTh Ha3BaHMsI IPOYKTOB PEAKIIUH.
4. PaccraBbTe KOO HUIIMEHTHI B TPUBEACHHBIX HIDKE CXEMaX XUMUYECKUX PEaKIIU.
JlaliTe XapakTEpUCTUKY Ka)KI0M U3 YETBIPEX XUMHUYECKUX PEAKIUN C TOUKH 3PEHUS
Pa3IUYHBIX KJIacCUpUKALIUH.
a. o+ N2 — NHz 1 + Q
6. AL + Fe:0O3 — ALOs3+
Fe + QB. CaCOs3 — CaO + CO21
- Q
r. NaOH + H»SOs — NaSO4 + H,O + Q
5. I'openune ammuaka
ANH3(r) +302(r) = 2N2(r) *+ 6H20(x) +Q spnsercs peakuueii

1) COEJIMHEHUS, KATAIUTHYECKOM, SHAOTEPMUUECKON

2) 3aMEILCHUS, KATaTTUTUYECKOM, SK30TEPMHUYECKOM

3) OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOM, HEKATAJIMTUYECKOM, 3K30TEPMUUECKOU
4) oOMeHa, HeKaTaJTUTHUECKOH, SHA0TEPMHUECKOMN

6. Bbrunciute MaccoByro 100 cepebpa B okcue cepedpa (Ag20)
Pa3nen 3. TeopeTnueckue 0CHOBbI OPraHMYeCKHX BelIECTB.
XUMHYECKUH JUKTAHT 110 TeMe
«IIpeneabHble yrieBoaopoabl ( AJIKaHbI)
1.BemecTBa, KOTOpble HMMEIOT OJMHAKOBBIM KAau€CTBEHHBIM M KOJWYECTBEHHBI COCTaB, HO
pa3HOE CTPOEHUE U CBOMCTBA, HA3bIBAKOTCS
2. BemecTBa, KOTOpBIE COCTOAT TOJBKO M3 aTOMOB BOAOPOJA U Yriepoja Ha3bIBAKOTCSA

3.BemiecTBa, CXOAHBIE 110 CTPOEHUIO U CBOMCTBAM, HO OTJIMYAIONIMECS HA OJHY MU HECKOJIbKO
rpynn CH2, Ha3piBatoTcs
4.Hanummte oOuryto ¢popmyity ajlKkaHOB

5.Hamummre MoekyasapHyto GopMyITy CIEIYIONINX aTKaHOB:
byran-

Meran-

Okran-

[Tponan-

6.JlaiiTe Ha3BaHME CJICAYIOIINM aJIKaHaM 10 GopMmyIie:

C2Hsg

CsHi2

CioH2

C7Hzis

7. Kako# Tun ruOpuau3amnuu XxapakTepeH i allkaHOB?
8.Hanmmumre mo Ha3BaHUIO CTPYKTYPHYIO GOpMYITy aiKaHa:
2, 3 oumemun 4 smun cenmat
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AJbIeruabl
Bapuanr |
1. Anpaernabl HMEOT 001IYI0 (POPMY.JIY:

0] 0]
1)R-OH; 2)R-C 3) R-C 4)R-,C .
) on ¢ i<

2. YKCYCHBIH aJIbJAeru MOKHO MOJYYHUTh U3:

1) mpomnunena;2) anerunena;3) Oyrana; 4) staHa.

3. l1sl aJibJIeruI0B HeXapaKTepeH TaKoil BUJ H30MePHH, KAaK H30MepHsi:

1) yriepoaHoro ckeneta;2) noysoxxeHust (pyHKIMOHAIEHON TPYIIIIBL.

4. JInst Ha3BaHUA AJIbJAETHA0B HCNOIB3YIOT cypuKc:

1) —om; 2) —wit; 3) —eH;4) —aJb.

5. Auerajapaerua — 31o:

1) metanainp;2) 3TaHanb; 3) nMpornaxHaik; 4) OyTaHamb.

6. IIpn BoccTaHOBJIEHUM AJIbAETHI0B BOAOPOAOM 00pa3yl0TCH:

1) ankanser;2) ciupThl; 3) KapOOHOBBIE KUCIOTHI 4) 3(DUPBHL.

7. Anbaeruabl MOKHO OOHAPYKUTH C IOMOLIbIO:

1) kucnor;2) menodeit; 3) OGpOMHOIM BOBL; 4) aMMHAYHOTO PACcTBOpPA OKCHAA cepedpa.
AMHHOKHCJIOTHI

Bonpoc 1

[IpocTeiimas aMUHOKUCIIOTa Ha3bIBACTCA:

BapuaHThl 0TBETOB

1) ananuH

2)rIuIyH

3)dbenunananux

4)cepun

Bomnpoc 2

W3 mepeunciIeHHBIX BEMIECTB HE SIBIISICTCS aMUHOKUCIIOTOM

BapuanTbl 0TBEeTOB

1)rnyramux

2)aJlaHuH

3)uucrenH

4)aHUJIMH

Bomnpoc 3

['muH MOXKHO MOMTYYUTh B OJTHY CTAIAUIO H3:

BapuaHThI 0TBETOB

1)rnmunepuna

2)YKCYCHOU KHUCIIOThI

3)2-XJIOpYKCYCHOM KUCIIOTBI

4)2- X70pIPOIaHOBON KUCIOTHI

Bomnpoc 4

Kaxkue cBoiicTBa NposIBISIOT aMUHOKHUCIIOTHI:

Bapuanrtel oTBeTOB

1)Kucnorasie

2)OCHOBHbIE

3)UHEpPTHBIC BEIIECTBA

4)ampoTtepHble

Bomnpoc 5

C KaKuM W3 3THUX BEIIECTB HE Oy/IeT B3aMMOICHCTBOBATh AJIAHHH:

BapuaHThl 0TBETOB

1)rugpoxcu HaTpuUs
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2)cosisiHass KUCaoTa

3)meTan

4)meTaHon

Bomnpoc 6

Kak mo-apyromy Ha3bIBacTCsSI aMUHOKHCIIOTA aJTaHUH:
BapuaHTbl 0TBETOB

1)2- aMMHOTIPOIIMOHOBASL KUCIIOTA
2)3-aMHUHOIPOITMOHOBAsT KUCIIOTA
3)2- aMMHOYKCYyCHasl KHCIIOTa
4)2- amrHOMACIITHAS KUCITOTa
Bomnpoc 7

Kaxkoe oxpammBanue 1ar0T OCJIKU MPHU B3aUMOICHCTBUN C KOHIIEHTPUPOBAHHOW a30THOM

KHMCJIOTOM IPU HarpEeBaHUU:
BapuaHThI 0TBEeTOB
1)xxenToe

2)duoneroBoe

3)uepHoe

4)xpacHoe

Bompoc 8

Croco0 CKPpY4YHBaHUA HOHHHGHTHHHOﬁ e B ITPOCTPAHCTBEC 3a CUCT 06p330BaHI/IH BOJOPOAHBIX

CBSI3eH MEXIy aMUHO- U KapOOHMIEHON TPYITIAMHU:
BapuaHThl 0TBEeTOB

1)riepBUYHON CTPYKTYpOH

2)BTOPUYHOU CTPYKTYpOit

3)TpeTUYHON CTPYKTYpOil

4)4eTBEpPTUYHON CTPYKTYpOit

Bompoc 9

duoneToBoe OKpalllnBaHUEC OEJIKOB MOSBIIIETCS Ipu B3aUMOJICHCTBUH OEIKOB C :

BapuaHTbl 0TBeTOB

1)anieraToM CBUHIIA
2)KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTOM
3)consiMi MeIM B IIE€JI0YHOM pacTBOpe
4)menogamMu

Bomnpoc 10

AMUHOKHUCIIOTHI MOTYT pE€arupoBaTh C :
BapuanTbl 0TBeTOB

1)cepebpom

2)yriIeKUCIbIM ra3zom

3)XJI0pUI0M HATPUS

4)xapboHaTOM HaTpuUs

Bompoc 11

[Tpu B3auMoOIeiCTBUY aMHUHOKHCIIOT JPYT C APYroM 0OpaszyeTcs:
BapuaHnTtbl oTBeTOB

1)apyras aMMHOKHCIIOTA

2)CII0XKHBIN dHup

3)yrieBon

4)nenTun

Bonpoc 12

IIpu B3anMoIeHCTBUM aMUHOKHUCIIOTHI U CIIUPTA 00pa3yeTcs:
BapuaHnTtel 0TBETOB

1)yrneBon
2)xapOOHOBast KMCIIOTa
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3)cnoxHbIN 2pup

4)cpenHss cob

Bonpoc 13

Kaxkwue Bemecta 00pa3yroTcs pu rOpPeHUH aMUHOKHUCIIOT:

Bapuantel oTBeTOB

1)yrieKucisiii ra3 , BOAOPO/, a30T

2)yriaekucisli ra3 , Boja, a3or

3)yriekucnsii ra3 , Bogopo, okcun azota(ll)

4)yrapHblii Ta3 , BOJAOPO/, a30T

Bomnpoc 14

Kakwue (pyHKIMOHATIBHBIE TPYIIIBI COAEPIKATCS B MOJIEKYJIaX aMUHOKHUCIIOT:
BapuaHTbl 0TBeTOB

1)amMuHO- 1 KapOOHUIIbHAS

2)aMHHO- ¥ KapOOKCHIIbHAS

3)TOJIbKO aMHUHO-

4)aMHMHO- U TUJIPOKCHIIbHAS

Bonpoc 15

N3meneHne 6eKOBOI MOJIEKYIIBI MO/ JEHCTBUEM TE€X WIIM UHBIX (PaKTOPOB
(BBICOKAs TEMIIepaTypa, TSKEIbIe METAUIbI, YAbTPadHUOIECTOBOE N3TYyUCHUE U T/) HAa3bIBACTCS:
BapuaHThl 0TBEeTOB

I)ruaponus
2)atepuduxaus
3)neHarypanus
4)peHarypanus
YIJIEBOAbI
Bapuanr |

1. YriaeBoanbl — 3T0:

1) BemectBa, cocTose U3 OCTaTKOB JIBYyX MOJIEKYJ] CIIUPTA;

2) mpOM3BOIHBIC KapOOHOBBIX KHCIIOT, B MOJIEKYJIaX KOTOPBIX THIAPOKCOTPYIA 3aMelicHa
OCTaTOK CIIUPTA;

3) nonmuyHKIIMOHAIEHBIE BEIIECTBA C HECKOJIBKUMHE THIPOKCUTPYIIIIAMH B MOJIEKYJIE;

Ha

4) rerepoyHKUMOHAIbHBIE COEIMHEHHS, COJEpXKallie KapOOHWIbHYH0O M  HECKOJBKO

THJIPOKCHITBHBIX TPYIIIL.
2. OCHOBHBIMH MCTOYHMKAMM YIJIEBOJOB SIBJISIOTCS:
1) He(Th M KaMEHHBIN yTrOJIb;

2) )KUBOTHBIE OPTraHU3MBIL;

3) pacTuTeNbHBIC OPTAaHU3MBI,

4) cuHTEe3 HAa OCHOBE KapOOHOBBIX KHCJIOT.

3. MoJieKyJ1bl IVIIOKO3bI MOTYT ObITh:

1) TMHEHHBIMU U IUKINYECKUMU;

2) TONBKO JIMHEHHBIMU,

3) TOJIBKO HUKINYECKUMU;

4) TMHEWHBIMU U Pa3BETBIEHHBIMHU.

4. U3omepamMu ABIASIOTCS:

1) rroko3a u caxaposa;

2) ¢pyKTO32a U caxapo3a;

3) rIr0KO3a M TIUIEPHH;

4) bpyKTO3a U TIHOKO3A.

5. B Ha3BaHUAX yIJIEBOJOB HCNOJIb3YIOT cydduxc:
1) —oBasi;

2) —o03a;

3) —aza;
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4) —om.
AMMHBI
Bapuanr 2
1. AMuHBI - 3T0:
1) oprannueckue Npou3BOIHbBIE BOIbI;
2) opraHuvecKre IpOU3BOTHBIE AMMHUAKA,;
3) npou3BOJHBIE CIUPTOB;
4) npou3BOIHBIE KAPOOHOBBIX KHCJIOT.
2. AMHHBI MOKHO CHHTE3HPOBATh:
1) U3 rajJoreHagKaHoB;
2) neruApupOBaHUEM ATIKAHOB;
3) NpOU3BOHBIE CIIUPTOB;
4) npon3BOIHBIE KAPOOHOBBIX KHCIIOT.
3. CtpoeHune MOJIeKyJ AMMHOB CXO/IHO CO CTPOeHHEM MOJIEKYJIbI:
1) BoMBI;
2) XJIOPOBOJIOPO/IA;
3) ammuaka
4) a3oTa.
4. st aMHHOB XapaKTepPHbI:
1) KHCIIOTHBIE CBOMCTBA;
2) OCHOBHBIE CBOICTBA;
3) amdoTepHbIE CBONCTBA;
5. Ilpu B3auMoeiicTBUM ITHIAMHMHA € XJIOPOBOIOPOAOM 00pa3yercs:
1) xyopaTas;
2) TUXJIOpATaH;
3) XJI0pu aMMOHUS;
IIpoBepounas padora «CTpoeHHE U CBOWCTBA OPraHNYeCKUX BElIeCTBY
[To utoram uzyuenus paszaena 3 odydaromuecst OyayT COCOOHBDI:
- OmpenensTh MPUHAIIEKHOCTh BEIIECTB K  pa3IrnyHBIM KJlaccaMoOpraH
- Ha3bIBaTh M3YUYCHHBIC BEIECTBA 10 «TPUBHAIBHOW» WM MEXTYHApPOTHOU
HOMEHKIIaType;
- XapakTepu3oBaTh CTpOCHHE U XUMHUYECKUE CBOIiCTBa
M3YYCHHBIXOPTaHUIECKUX COCTMHEHUH;
- OOBSCHATH 3aBUCUMOCTh CBOMCTB OpPraHMYECKHX BEILECTB OT MX COCTaBa U
CTPOCHHUS;
- TIPOBOAMTH BBIYUCIICHHS 110 XUMHUYECKHM (DOPMYIIaM U ypaBHEHUSIM.
TemaTHyeckuil KOHTPOJIb OCYIIECTBISIETCS MeToAoM TectrpoBanus (l) mimm Bpopme
MUCHMEHHOM pabOThI, BKIFOYAIOIICH MpakTuueckue 3aaanus u 3agaun (I1).

1. BemectBo, cOCTaB  KOTOPOTO  BBIP@KEH  MOJICKYJSIPHOM
dbopmyroit C3Hg,0THOCHTCS K KJ1accy:
1) Apennl 2) aJIKaHbI
3) AunkeHbl 4)aIKUHbBI
2. HasBanue Bemectsa, popmyna koroporo: CH3-CH(CH3)-CH2-CH2-OH
A) OyraHOn-2 b) mnenranon-2
B) 2-metunOyranon-4 r) 3-MeTrI0yTanoa-1
3. BemectBo, umeromee popmyny CH>=CH; Ha3biBaetcs:
1) TOJTYOJT
2) STUIIEH
3) TJIATEPUH
4) [POIAHOJ
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BemiecTBo, Ha3BaHHE KOTOPOTO MTPONMOHOBASI KUCIIOTA, UMEET (POPMYITY:

1) C2HsOH
2) (CM2NH
3) CH3-CH,-COOH
4) C3HyOH
5. JIost aTKaHOB XapaKTepHa PEaKITHst:
1) npucoeanHenus Ha
2) XJIOPUPOBAHHUS HA CBETY
3) obecuBeunBanus pacteopa KMnO4
4) HOJIMMEPU3aIN
6. MeTtaHou pearupyer c:
1) HaTpUeM
2) BOJIOM
3) BOJIOPOJIOM
4) METaHOM
7. VKCycHast KUCIOTa BCTYIIAET B PEAKIIHUIO C:
1) AgNO3
2) NaCl
3) Na2C03
4) H20
8. BepHbl 11 yTBEpIKICHUS:
A. AMUHBI IPOSIBIISIFOT OCHOBHBIE CBOHCTBA
b. AMUHOKHCIIOTBI IPOSIBIISIFOT TOJILKO OCHOBHBIE CBOICTBA
1) BEPHO TOJIBKO A
2) BEPHO TOJIBKO b
3) BEPHBI 002 YTBEPKICHUS
4) HEBEPHO HU OJTHO U3 YTBEPXKICHUI
0. VYpasuenue xumuueckoi peakunn C2H6+CI2MC2HS5CI+HCI sBasietcs:
1) peaxiueii 3aMeIeH s, MPOTEKAOIIEH M0 PaIUKATEHOMY MEXaHH3MY
2) peakiueii IPUCOCANHEHUSI, TIPOTEKAIOIICH 110 PaJHKATBHOMY MEXaHU3MY
3) peaxiueii 3aMeleH s, IPOTEKAOIIEH 0 HOHHOMY MEXaHH3MY
4) peaxiueii IPUCOSAMHEHUsI, TPOTEKAIOIICH 10 HOHHOMY MEXaHH3MY
10. B peakuuro «cepeOpsHOTo 3epKkaay (C aMMHAaYHBIM PACTBOPOM OKCH/IA
cepebpa) BCTymaer:
1) 3TAaHOJ
2) [JIF0K03a
3) TIULEPUH
4) Kpaxmail
11.  VYcraHoBHTE COOTBETCTBHE MEKIY Ha3BaHHEM BEIECTBA U KJIACCOM
(Tpymmoii) OpraHMuecKux COeTUHEHUN, K KOTOPOMY(-0i1) OHO TPUHAJICIKHUT.
Ha3Banue
BCII[CCTBA
A) CHzCOOH

B) CH3-CH2-CH3
B)CH,=CH-CH;

CH3

I') CH3-CH2-OH
Knacc oprannueckux coeIMHEHUI

1)
2)

OOIHOATOMHBIC CITMPTHI

YTII€BOAbL
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3) KapOOHOBHIE KUCIIOTHI

4) apOMaTHYECKHE YIIIEBOIOPOIbI

5) HEIPEAENbLHBIE YIIEBOIOPOIbI

6) npeeNbHbIE YIIIEBOAOPOIbI

12. B cxeme npeBparieHuit

15000C KaT +Br»

CH4 X1 OeH3ou X2 BemectBamMu X1 U
X2 COOTBETCTBEHHO SIBJISIOTCS:

1) alleTUICH

2) STUIIEH

3) OpoMOeH3011

4) XJIOpOEH30T

5) denon

6) LUKIJIOTEKCAH

13. Omnpenenure MOJIGKYISIpHYIO QopMyny BellecTBa, coaepxkamiero 37,5%
yriepoaa, 50% xkucinopona u 12,5% Bopopona. OTHOCUTENbHAS TIIOTHOCTH
MapoB ATOrO BEIIECTBA IO BOJAOPOY paBHA 16.

1) CHsOH

2) C2HsOH

3) HCOOH

4) CsHsOH

14.  Ckoubko JIHUTPOB BOgopoaa motpedyercs aus oopaszoanus 10,2 T 3THIIOBOTO

CIIMpTa U3 arleTaIbJIeTH/Ia, ECITH BBIXOI IPOAYKTa peakiuu coctanisieT 80%?
1) 6,2 1

2) 3,1n
3) 12,75 n
4  112n

4.2.3. IIpoMe:KyTOUHBIIi KOHTPOJIb
Bomnpocs! pjist A gepeHupoBaHHOIO 3a4eTa

1.CtpoeHne aTOMOB XMMHUYECKHX DJIEMEHTOB

2.Kap6oHOBbIe KHCIOTHL. ['OMOIIOTHYECKUl psijl, U30MEPHUS 1 HOMEHKIIATypa KapOOHOBBIX
KHCJIOT

3. DneKTpoHHas MPUPOJa XUMHUUECKOU CBSA3U. DINEKTPOOTPHUIIATETEHOCTh

4. ITonsTe 00 aMUHAX. CTPOCHHE, CBOMCTBA, TIOIYYE€HUE U IPUMEHEHUE aMHHOB;

5. KoBaneHTHas cBs3b, €€ Pa3HOBUIHOCTH U MEXAHU3Mbl 00pa30BaHUs

6. IlonsiTe 00 aMMHOKHUCIIOTaX HOMEHKIIATypa, CTPOEHHUE, CBOIMCTBA, OJIyUYeHHUE

7. Nonnas cBs3s. [Ipupona ee o6pazoBaHus

8. IlonsTue o 6enkax, 3HaYeHUE, CTPYKTYypa, CBOMCTBA OEIKOB

9. [lepuonuueckas cucteMa xumuueckux snemeHToB J[.1. Menneneesa.

10. INonsTHe 06 yrieBogax. Knaccuduxkanus yriieBoioB 1 3Ha4YEHHUE YIIIEBOIOB.

11. Knaccudukanus 1 TUIBI XUMMUYECKUX PEaKLUi C y4acTHEM HEOPraHMYECKHX BEIIECTB
12. Xumuueckne cBOMCTBA MOHOCAXaPHUIOB HA TPUMEPE TIIFOKO3BI

13. Teopust 3MEKTPOJIUTUUECKON TUCCOITUAIIUN

14.2Kupsl, ux cTpoeHue, Kinaccupukalys, cBoicTa. buonornueckne GyHKIuu Kupos

15. Peakuiuu noHHOTO OOMEHa

17. T'unponus cosneil. 3HaueHUe TUAPOIU3a B OMOJOTHUECKUX OOMEHHBIX MPOIECcCcax.
18. Cnoxxubie 3¢upsl. CTpoeHue, CBOKWCTBA, TOTYyICHHE U IPHUMECHECHHE

19. Knaccuduxanms HeoOpraHM4ecKuX BeIecTB
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20. Knaccudukanus XMuMHUECKUX PEaKIuii: mo Ha3oBOMY COCTaBY, 10 HCTIONB30BAHUIO KAaTaIM3aTopa.
21. Obuue ¢puznyeckrne 1 XUMUYECKUE CBOWCTBA METAIIIOB.

22. CkopocTb peakiuy, ee 3aBUCUMOCTb 0T PA3ITHYHBIX (aKTOPOB

23. O0mue hu3nuecKre 1 XAMUIECKUE CBOMCTBA HEMETAIIOB

24. Knaccuduxarms npo0 BBl MO BHAY M HA3HAYEHHIO, UCXOJA U3 €€ XUMUYECKOTO COCTaBa.

25. Ilousatue 00 oxkcumax. XUMUYECKUE CBOMCTBA OKCHUIOB.

26. XKecTkocTb BOJIbI U METOABI ¢ ompeneneHus. CyIHOCTh METO/Ia TUTPOBAHHUSL.

27.1lonsiTue 0 TUAPOKCUIAX. XUMUYECKUE CBOMCTBA THAPOKCUIOB

28. KucnoTHOCTb 1 MENOYHOCTh BOJBL. PH Cpesibl i METO/IBI €€ OTpeieNIeHH s

29.IlonsTue o kucnorax. XMMUYECKHE CBOWCTBA KUCIIOT

30. KauecTBeHHBII XMMHUYECKHIT COCTaB MPOIYKTOB MUTAHHS

31.IlonsTHE O cONsAX. XMMHUUECKHE CBOMCTBA CONEH

32. BemectBa, (hanbcuGpuuupyomue MpoayKThl MHTAHUS, W BEIIECTBA, 3arPS3HAIONINE TTPOTYKTH THTAHUS
33. OCHOBHBIE TOJOKEHHS TEOPUH XUMUUECKOTO CTPOCHHS OpraHnuecKuX coenunenuin A.M. bytiepoaa.
34. Knaccuduxars mo4s Mo BUAY M HA3HAUEHHIO, HCXOJS U3 XMUMHUYECKOTO COCTaBa

35. TlonsaTHre o mpenenbHBIX YrieBoaopoaax . ['omonornueckuii ps, obuas hopMya, HOMEHKIATYPA;
36. UccnenoBanue mpoAyKTOB MUTAHUS HA HANMYKE YIJIEBOJIOB

37.dU3UKO-XUMUYECKUE CBOMCTBA MPEEIBHBIX YIIIEBOJ0POIOB

38. Onpenenenne pH BOTHOW BBITSKKH MOYBBI, €€ KHCIOTHOCTH U MIENOYHOCTH

39. [TonsTue 06 ankenax. ['oMmonoruueckuii paj ,00mas Gpopmyia, HOMEHKIATYpa 1 H30Me PHsl ATKEHOB
40.0npeenenne KeCTKOCTH BOIBI U CIIOCOOBI €¢ YCTpaHEeHHS

41. Ou3uKo-XUMUYECKHE CBOICTBA AIKEHOB;

42. JlaboparopHas Tocyja ¥ XUMHYeCKHe peakTiBbl. OCHOBHBIE NabopaTopHble omeparmu. JlabopatopHoe
obopyoBaHue

43. Tonstre 06 ankuHax. ['oMonoruueckuii psi ,00mas Gpopmyiia, HOMEHKIATYpa ¥ H30MEPHs ATKHHOB
44. Texuuka 6e30MacHOCTH U IpaBuia paboTsl (MOBeIeHNU) B TabopaTopun
45.DU3NKO-XUMHYECKHE CBONCTBA aJIKMHOB

46. KauecTBeHHbIE XMMUYECKHUE PEAKIMH, XapaKTepHbIe IS 0OHApYKEHHs OTAENbHBIX KIacCoB
OpraHUYECKHX COEIMHEHHI: KpaxMana, YKCYCHOM KHCIIOTBI, allbAETHIO0B, TIOKO3

47 Ilonsarue o cnuptax. Knaccudukarus , 0coOOEHHOCTH CTPOSHHUSI, U30MEPHsI 1 HOMEHKIATypa
CITUPTOB
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