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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBbHON YYEFHOU JUCHUILJIAHBI

OV . 07 «XUMMUS»

1.1 MecTto AUCHMILUIMHBI B CTPYKType OCHOBHOIl mnpodeccHoHaNbHON 00pa3oBaTe/bHOM
NPOrpaMMblI

OoOmeobOpa3oBaTeiibHass ydeOHas JUCIUIUIMHA «XHUMHS» SBISETCS O0O0S3aTCIIbHONH YacThiO
00mIeo0pa3oBaTeIbHOIO I[HKJIA 00pa3oBaTeIbHON mporpamMmbel B cootBerctBuu ¢ PI'OC
cnenuanbHocty 33.02.01 ®@apmarusi.

1.2. He.]'lb U IINITAHUPYEMBIE PE3YyJbTAaThl OCBOCHUA JUCHUIIJIMHDBI:

1.2.1. llean u 3aga4n 0011e00pa30BaTeIbHONH Y4eOHOW TUCHUTLIHHBI

dopmMupoBaHUE y CTYICHTOB MPEICTABICHUS O XUMUYECKOU COCTABJISIONICH €CTECTBEHHOHAYIHOM
KapTUHBI MUPa KaK OCHOBBI MIPUHSTHS PEIICHUN B KU3HEHHBIX M MMPOU3BOJICTBEHHBIX CUTYAIIHSX,
OTBETCTBEHHOTO TIOBEJICHUS B TIPUPOJTHOM Cpeie.

3agayu QM CHUIIMHBI:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX MPOIECCOB U SIBICHUN
B OKpPYKaIOIIEH cpesie, IeIOCTHOW HayIHOH KapTHHBI MUPA, B3aUMOCBSI3U U B3aUMO3aBUCUMOCTH
€CTECTBCHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOJIUTH PACUETHI 0 XUMUYECKUM (OpMySiaM U ypaBHEHUSM XUMHUUYECKUX
peaxui, IIaHuPOBaTh U MHTEPIPETUPOBATH PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM MPOBEACHHS XUMHUYECKUX OKCIEPUMEHTAJIbHBIX MCCIEAOBAHUN C
coOJTI0IeHUEM MPaBIIT OE30TIaCHOTO OOpAIIeHHS C BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHHEM;
4) pa3BUTH yYMEHHS aHAJIU3MPOBATh, OIICHUBATH, IMPOBEPITH HA JOCTOBEPHOCTh M 0000IIaTh
MH(OPMALIMIO XUMHUYECKOT0 XapaKTepa U3 pa3Iu4YHbIX HCTOUYHUKOB;

5) chopMUpOBaTE yMEHHUS MPOTHO3UPOBATh IOCIEJICTBUS CBOCH  JEATEIBHOCTH H
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOLIECCOB;

6) cdopmupoBaTh MOHUMAHUE 3HAUMMOCTH JOCTHKEHUM XMMHUYECKON HAYKH M TEXHOJOT UM ISt
Pa3BUTHS COLIMATILHOM U TPOU3BOJCTBEHHOM cdep.

1.2.2. Ilnanupyemble pe3yjbTaTbl OCBOCHHS 001mIe00pa30BaTeJIbHOH JUCHUIUIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe ®PI'OC COO
Oco0oe 3Ha4eHHe TucOMIIMHA MMeeT npu ¢popmupoBanuu u pazsuTuu OK u IIK



Koa n

HAHMMEHOBaHUe I[Inanupyemble pe3yabTaThbl 0CBOCHHS AUCHUIIAHBI
(popmupyembIx
KOMIIeTeHI Uil

Oo6uue JucuunjimHapHbie (peaMeTHbIe)
OKO01. B yactu TPYI0BOT0 BOCIIUTAHUA: -BJIAJIETh CUCTEMOM XUMHUYECKUX 3HAHWH, KOTOpas
Bri6upats - TOTOBHOCTb K TPY/y, OCO3HAHHE LIEHHOCTH MaCTEPCTBA, BKJIFOYAET: OCHOBOIIOJIATAIOIINE MTOHATHUS (XUMUYECKHUI

CIOCOOBI PELICHUS
3amad
npodeccuoHaIbHOM
JESTEIbHOCTH
IMPUMCHUTCIBHO K
pas3iuyHbIM

KOHTCKCTaM

TPYyI0JII001E;
- TOTOBHOCTb K aKTUBHOU JIEITECILHOCTU TEXHOJIOTHYECKON U
COIMAILHOM HAINpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATD,
MJIAHUPOBATh M CAMOCTOSATEIHHO BBHITIONHATH TAKYHO
JIeATEIIbHOCTB;
- MHTEpEC K pa3InYHbIM cdepaM mpodeccuoHaTbHOM
JIeATeIIbHOCTH,

OBnajieHne YHUBEPCATbHBIME YU€OHBIMU
IMO3HABATCIbHBIMU JCHCTBUSMH:

a) 0a3oBble JOrHYecKUe AecTBUSI:
- CaMOCTOATENLHO (OPMYJIMPOBATH M aKTYaTU3HPOBAThH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaABJIMBATh CYIIECTBEHHBIN MPU3HAK MJIM OCHOBAHUS
JUTsI CpaBHEHUS, KJIacCU(UKAITUU U 0000IICHHS;
- ONpEAeNATH LU ACATEIHHOCTH, 3a/1aBaTh apaMeTPhbl U
KPUTEPHUHU UX TOCTHKCHHS;

BbIABJIATbD 3aKOHOMCPHOCTH U IIPOTHBOPCUUSA B
pacCMaTpUBACMBIX ABJICHUAX,

9JIEMEHT, aTOM, JJIEKTPOHHAasi 000JI04Ka aToma, S-, p-, O-
AIIEKTPOHHBIE OPOUTATIN aTOMOB, HOH, MOJIEKYIIA,
BAJIEHTHOCTb, JIEKTPOOTPULIATEILHOCTD, CTENIEHb
OKHUCJICHHS, XUMHYECKasi CBS3b, MOJIb, MOJIIPHAs Macca,
MOJISIPHBIA 00BEM, YIIEPOTHBIN CKEIET, (yHKIIMOHATbHAS
TpyIIa, pajuKajl, H30MepPHUs, H30MEPbl, TOMOJIOTHYCCKUH
Psi, TOMOJIOTH, YIJIEBOJIOPO/IbI, KUCIOPOA- U
a30TCoOJIeprKallie CoOeIMHEHNUs, OMOJIOTUYECKU aKTUBHBIE
BelecTBa (yriaeBOIbl, KUPHI, OCIKH), MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYIISIPHBIE COSAMHEHUS,
KpUCTAJUTMUECKas pelieTKa, TUIIbl XUMUUYECKUX PeaKuit
(OKHCIUTETHHO- BOCCTAHOBUTENBHBIE, IK30-1
SHAOTEPMHUUYECKHE, PEaKIIMK HOHHOTO 0OMEeHa), pacTBop,
AJIEKTPOJIUTHI, HEANEKTPOIUTHI, IEKTPOIUTHUECKAS
JUCCOLIMAINS, OKHUCIINUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON pPeaKInu, XUMHUYECKOe paBHOBECHE),
TEOPUU U 3aKOHBI




- BHOCUTb KOPPEKTUBBI B JICATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEJSM, OLIEHUBATh PUCKHU
MOCJICACTBUM AEATCILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUN
YKU3HEHHBIX TTPOOIIeM

0) 0azoBbIe HcCIeN0BaTEIbCKUE TeHCTBUS:

-BJIaZICTh HABBIKAMHA y‘-IC6HO-I/ICCJI€I[OBaTeJII>CKOI7I u HpOGKTHOI\/JI
JeSITEIbHOCTH, HaBBIKAMU pa3pelieHusl Ipo0ieM;

- BBIABJIATH NPUYUHHO-CIICACTBECHHBLIC CBA3U U
AKTYAJIM3UPOBATH 3a/la4y, BBIABUI'aTh TUIIOTE3Y €€ PCIICHMA,
HaXOJUThb apTyYMECHTHI U1 JOKA3aTCIIbCTBA CBOUX
YTBEPKJICHHUM, 3a4aBaTh NapaMETPbl U KPUTEPUH PELLICHNUS;

- AHAJIM3UPOBATH MOJYYCHHBIC B XOAC PCIICHUA 3aJa4n
PE3YIbTAThI, KPUTHYCCKHU OLICHUBATh UX JOCTOBCPHOCTD,
IMPOTHO3UPOBATh UBMCHCHHUE B HOBBLIX YCIIOBUAX,

- YMETh NEPCHOCUTD 3HAHWA B ITIO3HABATCIIBHYIO U
MPAKTUIECKYIO 00JIACTH KU3HEICATSIIBHOCTH;

- YMETh MHTETPHPOBATh 3HAHKS U3 PA3HBIX MTPEIMETHBIX
obnacreii;

BBIJIBUTAaTh HOBBIC UJICH, TIPE/IaraTh OPUTHHAIBHBIE TIOIX0IbI U
PEIICHHS; CTOCOOHOCTh UX MCIOJIb30BAHUS B TIO3HABATECIILHON U
COILIMAJILHOM MTPAKTUKE

(TeopHst XMMUYECKOT'O CTPOEHUSI OPTraHNYECKUX BELIECTB
A.M. ByrnepoBa, Teopust JIEKTPOITUTUYECKOM
Jucconuanuy, nepuoanueckuii 3akon /I.1. Menneneesa,
3aKOH COXPaHEHMsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIHWYECKUHN SI3BIK XNMHUH, q)aKTOJIOI‘I/I‘-IGCKI/IC CBCACHUA
0 CBOMCTBax, COCTaBE, MOJyYEHUH U 0€3011aCHOM
HCITOJb30BAaHNHT BaXKHEHIITNX HCOPTraHNYCCKUX U
OpPraHUYECKUX BEUIECTB B OBITY M MPAKTHYECKON
JeSITEIbHOCTH YEJIOBEKa,;

- YMCTb BBIABJIATH XapaKTCPHBIC IIPU3HAKU U U
B3aMMOCBS3b N3YYCHHBIX HOH?ITHfI, MPUMCHATH
COOTBECTCTBYIOIIHEC MMOHATHA ITPU OIMMCAHUN CTPOCHUA U
CBOMICTB B3aMOCBS3b HN3YUYCHHBIX HOHSITI/Ifl, IMPUMCHATH
COOTBETCTBYIOIIHEC MMOHATHA ITPU OIMMCAHUN CTPOCHUA U
CBOIICTB HCOPraHMYCCKUX U OPraHNYCCKUX BEIICCTB U UX
npeBpameHm‘/'I; BBIABJIATH B3aMMOCBA3b XUMHYCCKUX
3HAHUH C NOHATHUIMH U MpEACTABICHUAMU JPYTrUX
€CTECTBEHHOHAYYHBIX MPEAMETOB;

- YMETh MCIOJIb30BaTh HAMMEHOBAHUS XMMHUYECKHX
COCIMHEHUH MEKIYHApPOJIHOTO CO03a TEOPETUUECKOU U
NPUKIIAJHON XMMHUU U TPUBHAJIbHbBIE HA3BaHUS BaKHEHIINX
BEIIECTB (3TWJIEH, alleTUJICH, TJIUIEepUH, GEHO,
(dopmanbaerui, yKkCycHasi KUCJIOTa, TJIULMH, YTapHbIi ras,
YIJIEKUCIBIN Ta3, aMMUaK, TallleHas U3BeCTh, HeraleHas
U3BECTh, NUTHEBAS COAA U

JPYTUX), COCTABIATH (POPMYJIbl HEOPTaHUYECKUX U




OPraHUYEeCKUX BEUIECTB, YPABHEHUs XUMUYECKUX PEAKIIMM,
OOBSACHATP UX CMBICH; TOJATBEPXKJIaTh XapaKTEpHBIE
XUMHUYECKAE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH
DKCIIEPUMEHTAMM M 3allUCAMH YPAaBHEHUN XUMHYECKHX
pEaKLHnii;

-yMETh YCTaHAaBIMBATH IIPUHAMIEKHOCTb H3Y4YCHHBIX
HEOPraHWYeCKUX W OPraHMYEeCKMX  BEHIeCTB K
OIIPENIENICHHBIM  KJaccaM M TpylIaM  COEIWHEHM,
XapaKTEpU30BaTh HMX COCTaB M BaXXHEHIINE CBOWCTBA;
ONpENeNaTh BHJbl XUMUYECKHX CBsi3ell (KOBaJIeHTHas,
MOHHAsl, METAINIMYECKAsl,  BOJOPOIHAS ), TUIIbI
KPUCTAJUIMUECKUX PEIIETOK BEIIECTB; KJIacCU(PUIUPOBATh
XUMUYECKHE PEAKLINH;

- chopMHUpOBaATh MPEICTABIEHUSA: O XUMUYECKON
COCTABJISIFOIIEH €CTECTBEHHOHAYYHON KaApTUHBI MUPA, POJIN
XMMHH B TIO3HAHUU SIBJICHUM MPUPOABI, B POPMUPOBAHUHI
MBIIIJIEHUS U KYJIbTYPbI INYHOCTH, €€ (PYHKIIMOHATLHOM
IPaMOTHOCTH, HEOOXOAUMOM [UIs PEeLICHNs TPAKTUYECKUX
3ajja4y ¥ 9KOJIOTUYECKH 0OOCHOBAaHHOT'O OTHOIIECHUS K
CBOEMY 3JI0POBBIO U IIPUPOTHOU Cpene;

-YMETb IPOBOJUTH PAcUEThl 0 XUMUUYECKUM (popMyaam U
YPaBHEHUSIM XMMHYECKUX PEAaKLUU C UCIOIb30BaHUEM
(bu3nYecKux BEIMUYUH, XapaKTEepU3YIOLUX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacchl, 00beMa (HOpMaJIbHbIE
YCIIOBHSI) Ta30B, KOJMYECTBA BEILECTBA; HCIOJb30BATh

CUCTCMHBIC XUMHUUYCCKUC 3HAHWUA TJISI ITPUHATUSA peH_IeHI/Iﬁ B
KOHKPCTHBIX )KU3HCHHBIX CUTYallHUAX, CBA3aHHBIX C
BCHICCTBAMHA U UX IIPUMCHCHUCM




OK 02.
Ocy1ecTBIATh NOUCK,
aHaJIN3 U
HHTEPIPETAIHIO
uH(pOpMaINY,
HEOOX0TUMOM IS
BBITIOJTHEHUS 3144
npodeccnoHaIbHO N
JeATSITLHOCTH

OK 09.
Ucnonb3oBarh
nH(pOpMaLMOHHbIE
TEXHOJIOTUU B
npodecCHoHaATBHOM
NeSITeNIbHOCTH

B 06,1acTH HIEHHOCTH HAYYHOT'O MO3HAHMS

- c(hopMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLIECTBEHHON
MPAKTUKHA, OCHOBAHHOTO HA JIUAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO
0CO3HAHHIO CBOETO MECTA B MOJHMKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYIBTYPhI KaK
CpeAcTBa B3aUMOJICHCTBHS MEXTY JIFOJbMH U TIO3HAHUS MHPA;

- OCO3HaHUE IEHHOCTH HAyYHOH /e TeNIbHOCTH, TOTOBHOCTD
OCYIIECTBIISITH TIPOCKTHYIO U UCCIIEOBATENBCKYIO JEITETHHOCTD
WHIWBHYAIBHO U B TPYIIIIE,

OBJ1aieHNe YHUBEPCAJIbHBIMHI Y4eOHBIMH NMO3HABATEIbHBIMHU
NefCTBUAMMU:

B) padora ¢ ungopmanueii:

- BJIQJICTh HABBIKAMHU TTOJTy4eHHS WH(POPMAIH U3 UCTOYHUKOB
pa3HBIX TUTIOB, CAMOCTOSITEIIEHO OCYIIECTBIISIT TIOMCK, aHAJIN3,
CUCTeMAaTH3alNI0 U UHTEpIpeTaIiio HHPOPMAIMHU Pa3IUdHbIX
BUJIOB U (POPM IpEACTABICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX JOpMaTaxX C y4eTOM
Ha3HaYeHUS MHPOPMAIIH U LENEeBON ayJUTOPUH, BHIOHpast
ONTUMAJILHYIO (DOPMY IIPECTABICHUS U BU3YalIU3alluH;

- OLIEHUBATh JOCTOBEPHOCTD, JISTUTUMHOCTh HHOPMAIINH, €€
COOTBETCTBHE MPABOBBIM U MOPATbHO-3TUYECKUM HOPMaM;

- HCII0JIb30BaTh CPeICTBA MH(OPMALIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHI B PEIIEHUH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX M OPraHU3alMOHHBIX 33/1a4 ¢ COOTIOCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHts, IPaBOBbIX U 3TUYECKUX HOPM, HOPM
H(pOpMaIIMOHHOH 0€30MMacHOCTH;

- BJIQJIETh HABBIKAMH paclO3HaBaHMS U 3aIUTHI HHPOpMAaLIUH,
H(pOPMAIMOHHOM 0€301MacCHOCTH TMYHOCTH,;

- YMETh IJIAHUPOBATh U BBIMOJHATh XUMUYECKUN
AKCIIEPUMEHT (IIPEBPAILCHHS] OPraHUYECKUX BEIIECTB MpPU
HarpeBaHUU, MOJyUYEHHUE STUJICHA U U3YUYE€HUE €TO CBOICTB,
KaueCTBEHHBIC PEAKIIMK Ha alibJETH/IbI, KpaxMall, YKCYCHYIO
KHUCIIOTY; IEHATypalusi OEITKOB MPU HarpeBaHUU, IIBETHHIE
peakuuu O0EIKOB; MPOBOAUTH PEAKIIMH HOHHOTO OOMEHa,
OTIPENETATh CPeAy BOJHBIX PACTBOPOB, KAUECTBEHHbBIE
peakuuu Ha cyibdaT-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHUS;, peliaTh IKCIIEPUMEHTATIbHBIC 3a/1a4H 10
remam "Metamibl" u "Hemeramisl'") B COOTBETCTBHH C
MpaBUIaMU TEXHUKU O€30TIaCHOCTH MpU 0OpaIeHNuu ¢
BeleCTBAaMU U J1a00PAaTOPHBIM 000PYAOBAHUEM;
MPEACTABISITh PE3YIbTATHl XHUMHUECKOTO IKCIIEPUMEHTA B
(dbopme 3amrcu ypaBHEHUH COOTBETCTBYIOIINX PEAKIIUNA U
(hOopMyYITHPOBaThH BHIBOJIBI HA OCHOBE dTHUX PE3YJIhTaTOB;

- YMETb aHaJN3UPOBATh XUMHUYECKYI0 HHPOPMALHIO,
MOJIy4aEMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MacCcoBOM
nHpopMaruu, ceth UHTEpHET 1 Ipyrue);

- BJIAJICTh OCHOBHBIMU METOJJaMH HaY4YHOTO TIO3HAHUS
BELIECTB U XMMUYECKUX SIBJICHUM (HaOII0IeHNEe, H3MEpPEHHE,
PKCIIEPUMEHT, MOJIETIUPOBAHUE);

- YMETb NPOBOJUTH PACUYETHI 10 XUMUUYECKUM (hopMysiaM U
YPaBHEHUSM XUMHUYECKUX PEaKIUi ¢ UCTIOIb30BaHHEM
(bu3nYeCKUX BETUYHH, XapaKTEPU3YIOIIKUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJlbHbIE
YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIOIb30BaTh
CHUCTEMHbIE XMMUYECKUE 3HAHUS JJIs IPUHSATHUS PEIICHUI B
KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM;

- YMETh CAMOCTOSITEIBHO IJIAHUPOBATh U MPOBOAUTH

XUMUYECKHMN OKCIICPUMCHT (nonyquHe " U3YyUCHUC CBOICTB
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HEOPraHMYECKUX U OPTaHUYECKHUX BEIIECTB, KAYCCTBEHHBIC
PeaKIuy YrieBOIOPOIOB PA3IMYHBIX KJIACCOB U
KHCIIOPOJICOACPIKAIIUX OPraHMYECKHUX BEIIECTB, PEIICHHUE
PKCIICPUMEHTATBHBIX 33124 TI0 PACIIO3HABAHUIO
HEOPraHMYECKHUX U OPraHUYECKHUX BEIIECTB) C COOJIIOIEHUEM
MpaBui 6€30MacHOr0 OOpAaIleHHs C BEIIECTBaMU U
mabopaTopHBIM 000pyI0BaHUEM, POPMYTUPOBATH LIETH
MCCIICIOBAHMUS, MPEIOCTABIIATH B pa3inuHON popme
pe3yabTaThl SKCIIEPUMEHTA, aHAIM3UPOBATH U OTICHUBATH UX
ITOCTOBEPHOCTH;

- YMETh OCYIIECTBIIATH [IEeJICHAPABICHHBIN TIONCK
XHMHYECKOH WH(POPMAITUHU B PA3IUNIHBIX HCTOYHUKAX
(HaydHas U yuyeOHO-Hay4yHas JIMTeparypa, CpeacTBa
MaccoBoi nHpopmaruu, ceTb IHTEpHET U Ipyrue),
KPUTHYCCKH aHATM3UPOBATH XUMHUYECKYIO HH(POPMAITHIO,
nepepabaThiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUH C
MOCTaBJICHHOU y4eOHOM 3a/1aueii;

- BJIAJETh CUCTEMOM 3HAHUH O METOJaX HAyYHOT'O MO3HAHUS
SIBIIGHUI TIPUPO/IbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HaAYKax
M YMEHUSIMU IPUMEHSTh 3TH 3HAHUS PU
PKCIIEPUMEHTAILHOM MCCIIEI0BAHUH BEILECTB U JJIS
00BACHEHUSI XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B
[PUPOJIe TPAKTHUECKOH JAEATEeIbHOCTH YeJIOBEeKa U B
MOBCEIHEBHOM JKU3HH;

10




OK 04.

PaGorats B
KOJIJIEKTUBE U
KOMaHJie,

3P PEeKTHBHO
B3aHMMO/JICHCTBOBA
Th C KOJIJIETAMH,
PYKOBOJICTBOM,
KJIIMEHTAMH

- TOTOBHOCTb K CaMOCTOSITEIBHOCTH U
CaMOOIIPEICIICHUIO;

OBnajieHre HaBBIKAMH Y9€OHO- UCCIIEI0BATENBCKOM,
MPOEKTHOM ¥ COLMAJIbHOM JIEATEIIbHOCTH;

OBj1aieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU
AeCTBUAMMU:

0) coBMecTHas1 1eATeJIbHOCTD:

- IOHUMAaTh U UCIOJIb30BaTh IPEUMYILECTBA KOMAaHIHON U
WHIUBUIYaIbHON pabOTHI;

- INPUHUMATH LIEJIM COBMECTHOM JESATENBHOCTH,
OpPraHM30BbIBATh U KOOPAMHUPOBATH JEHCTBHUS 10 €€
JOCTH>KEHHIO: COCTABJIATH IUIAH JICHCTBHIM, pacIpelesaTh POJIn
C Y4eTOM MHEHHUH y4aCTHUKOB 00CYKJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOPJMHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBUSX
peaIbHOTO, BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO
B3aUMO/ICHCTBHS,

CaMOpa3BHUTHIO,

- YMETb IIJIAHUPOBATh U BBINOJIHATH XUMUYECKUI
AKCIEPUMEHT (IIPEBPAILEHNs OPraHUYECKUX BEILECTB IIPU
HarpeBaHuu, MOJTY4YEHHUE ITUIIEHA U U3yUEHHE €T0 CBOMCTB,
KayeCTBEHHbIE PEAKIIMM HA aJIbJIET U Ibl, Kpaxmall,
YKCYCHYIO KHCJIOTY; IeHaTypanus OeJIKOB Ipu
HarpeBaHuU, LIBETHbIE PEAKIIUU OCJIKOB; IPOBOIUTH
peakuuyu MOHHOTO OOMEHA, OIIPENIENISATh CPEAY BOIHBIX
pacTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha CyIb(art-,
KapOOHaT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHHUS;
-pemiaTh dKCIepUMEHTANIbHBIE 33/Ja4l [0 TEMaM
"Metamisl" u "Hemetamisl" B COOTBETCTBUM € IPaBUIIAMU
TEXHUKH 0€3011aCHOCTH IIPU 0OpaIlleHNH C BEIIECTBaMU U
1abopaTOpPHBIM  O0OPYIOBAHHWEM; TIPE/ICTABIIATH
pe3yabTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3arucu
YpaBHEHUHN COOTBETCTBYIOIIMX DPEAKLIUN H
(dbopMynupOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3YJIHTaTOB
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- OCYILIECTBJISITh TO3UTUBHOE CTPATETHYECKOE OBEACHHUE B
Pa3IMYHBIX CUTYAIUSX, POSBISATH TBOPUYECTBO U
BOOOpakeHne, ObITh HHUIIUATHBHBIM

OBJjajieHHe YHUBEPCAIbHBIMYU PeryJasiTHBHBIMU
AeCTBUAMMU:

r) IPUHATHE Ce0sl M APYTUX JI0dei:

- TIPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTHUX JIOACH TpHU
aHaAJIM3€ PE3YJIbTATOB JICATEILHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYrUX JIIOJIeH Ha OIITUOKY;
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIUHU JAPYTOTO
YeJIoBeKa

OK 07. ConeiicTBoBaTh
COXPaHEHUIO OKPYKaroIIen
Cpelbl, pecypcocOepexeHnIo,
3¢ (HEeKTUBHO IEHCTBOBATH B
YPE3BBIYAHBIX CUTYAIHIX

B o0J1acTH 3K0/10rH4€CKOT0 BOCIIUTAHMS

- c¢hOpMUPOBAHHOCTH IKOJOTHUUECKON KYIbTYPhI, TOHUMAaHUE
BJIMSAHHA COMUAIIBHO-OKOHOMHWYCCKUX MMPOLECCOB HA COCTOAHUC
MIPUPOTHON M COIMATIBHOM CPEeJbl, 0CO3HAHKE TII00aTbHOTO
XapaKkTepa SKOJOTHUECKUX MPoOem;

- TUIAHUPOBAHME U OCYIIECTBIICHUE JCHCTBUHN B OKPYKAIOIIEH
cpezie Ha OCHOBE 3HAHUS 1EJIeH YCTOMYMBOTO Pa3BUTHS
YeJI0BEYECTBa;

AKTUBHOE HEMPUATHE ICUCTBUN, MPUHOCSIINX BPEl
OKpY>Kalollen cpene;

- YMEHHE MPOTHO3UPOBATH HEOIATOMIPHUATHBIE
9KOJIOTMYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX IEHCTBUH,
MpeI0TBpaIlaTh UX;

- paclIMpeHHe ONbITa ACITEIbHOCTH IKOJIOTUYECKOM
HaMpPaBJIEHHOCTH;

-OBIIaJICHHE HAaBbIKaMU y4eOHO- HCCIe0BATEIbCKOM,
MIPOEKTHOM M COI[HAIBHOM 1eATEIbHOCTH;

- copMHUPOBATH MIPEACTABJICHHS: O XUMUYECKON

3aj1a4 ¥ SKOJIOTUYECKA 000CHOBAHHOTO OTHOIICHUS
CBOEMY 3JI0POBBIO M IPUPOTHOM Cpe/Ie;

- YMETb COOJII0/IaTh MPaBUIIa SKOJIOTUIECKH
1eJ1ec000pa3HOro MOBEJACHUS B OBITY U TPYIOBOU

BO3JICUCTBUS Ha )KMBBIC OPTAaHU3MBI OTIPEICIICHHBIX
BEILIECTB, IOHUMAasl CMBICIT ITOKa3aTeNs PeIeIbHOM
JOTYCTUMOW KOHIIEHTPAIUU

COCTaBJISIIONIECH €CTECTBEHHOHAYYHOM KapTHUHBI MDA, POJIU
XMMHH B TIO3HAHUU SBJICHUM MPUPOABI, B POPMUPOBAHUHI
MBIIIJIEHUS U KYJIbTYPbI INYHOCTH, €€ (PYHKIIMOHATILHOM
IPaMOTHOCTH, HEOOXOAUMOI [UIs PEeLICHNs TPAKTUYECKUX

K

JESITEIbHOCTH B LIETISIX COXPAHEHUSI CBOETO 3JI0POBBS U
OKpYKarolllel MpUPOAHOMN Cpeibl; YYUTHIBATH OMACHOCTh
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IIK 2.2. U3roraBnuBarh
BHYTPHUAINITCUHYIO
3aroTOBKY M (pacoBaTh
JIEKapCTBEHHbIE CPEJICTBA
JUTSL TIOCJIETYFOILIE U
peauzanuu

- YMETh U3rOTaBJIMBATh KOHIICHTPUPOBAHHBIE PACTBOPHI,
noJry(haOpuKaThl, BHyTPUANTEYHYIO 3arOTOBKY;
- (pacoBaTh M3rOTOBIICHHBIE JIEKAPCTBEHHBIE MTPETIAPATHI;

- MIOJIL30BATHCS JTA0OPATOPHBIM M TEXHOJIOTUIECKAM
o0opynoBaHuEM;

- IPUMEHSATH CPEJICTBA MH/MBHIyaIbHON 3aIUTHI;
- TI0JIB30BATHCSI COBPEMEHHBIMH WH(OPMAIIHOHHO-
KOMMYHHUKAIITHOHHBIMU TEXHOJIOTUSIMH, TTPUKIIATHBIMH
mporpaMmmamu odecriedeHus (papMareBTHYECKON AATEIbHOCTH JIIS
peteHus mpodecCHOHABHBIX 33124
- 3HaTh 3aKOHOJATENbHBIE U HHbIE HOPMAaTHBHO-TIPABOBHIE AKTHI,
periIaMeHTHPYIOIINE MTPOLIECC H3TOTOBJICHUS JIEKAPCTBEHHBIX (hOpM,
KOHIICHTPHPOBAHHBIX PACTBOPOB, MOTy(hadprKaToB,
BHYTPHAIITEYHOU 3ar0TOBKHU H (DacOBKe JIEKapCTBEHHBIX
MPEeTnapaToB; - GU3NKO-XUMHUECKHE U OPTaHOJIETITHIECKUE
CBOWCTBA JIEKAPCTBEHHBIX CPEJICTB, UX (hU3MUECKAs, XUMUIECKast U
(apmakoIornyeckasi CoBMECTHMOCTE;
- IpaBUJIa TPUMEHEHNS CPECTB MHINBHTyaIbHON 3aIIUTHI; -
BCIIOMOTaTeIbHBIC MAaTEPHAIIbI, HHCTPYMEHTHI, IPUCITOCOOTECHUS,
UCTIONIB3yeMbIE TIPH N3TOTOBJICHUH JIEKaPCTBEHHBIX IPENapaToB B
anTeYHBIX OPraHU3alNAX U BETCPUHAPHBIX alITCYHBIX
OpraHM3anusx; - THPOPMAIMOHHBIE CUCTEMBI M 000pY/IOBaHNE
MH(OPMAIIMOHHBIX TEXHOJIOTUH, UCTIOIB3yEMbIE B AalITEYHBIX
OpraHM3aLUsX;
- cIO0COOBI BBISIBIICHHS U TTOPSIOK pabOTHI C
HeoOpoKaueCTBEHHBIMH, (aTbcu(PUINPOBAHHBIMH U
KOHTpa(aKTHBIMH JIEKaPCTBEHHBIMU CPEACTBAMH;
- HOMEHKJIaTypa 3apeTUCTPUPOBAHHBIX B YCTAHOBJICHHOM TOPS/IKE
(apManeBTHUECKUX CyOCTaHIINHM, NCIIOIB3YEMBIX JUISl U3TOTOBJICHHS
KOHIIEHTPHPOBAaHHBIX PACTBOPOB, MOITy(HaOpPHKATOB,
BHYTPHAIITEUHOM 3ar0TOBKHY;

- YCIIOBMSI M CPOKH XpaHEHMs JIEKapCTBEHHBIX MPEnaparos,
M3TOTOBJICHHBIX B alITEYHBIX OPraHU3ALUAX;
- METO/Ibl IOMCKA U OLIEHKH WH(pOPMAIIUH, B TOM YHCJIE PECYPCHI C
uHpopmanueit 0 HetoOpOKaYeCTBEHHBIX, (hanbCU(UIIMPOBAHHBIX U

- IPUMEHSTh OCHOBHBIC 3aKOHBI XUMUU JJIs PEIICHUS
3a/1a4 B 00yacté po(heCCUOHATBHOM JACSITEIbHOCTH;
COCTaBJISITh YPABHEHUSI PEAKIUI: OKUCITUTEIHHO-
BOCCTAHOBUTEJBHBIC, PEAKIIMK HOHHOTO OOMEHa;
MIPOBOJMTH PACUETHI [0 XUMUICCKUM (OpPMYIIaM H
YpaBHEHUSIM PEAKIMH; MPOBOJUTH KAYECTBEHHBIE PEAKIINT
Ha HEOPTraHUYECKHE BEIIECTBA U HOHBI, OTJCIbHBIC KJIACChHI
OpraHWYeCcKUX COCJAMHEHUH; HMCIOJIb30BaTh
1abopaTOPHYIO MOCyny U 000pyAOBaHUE; TPUMEHSThH
MpaBujia OXpaHbl TPyJa, TEXHUKH 0€30TTaCHOCTH U
IIPOTUBOIIOXKAPHOM 0€30MacHOCTH

-JI0Ka3bIBaTh C IOMOIIBI0 XUMUUYECKUX PEAKITUN
XUMHUYECKHE CBOMCTBA BEIIECTB HEOPraHUYECKON
MIPUPOIBI, B TOM YHCIIC JIEKAPCTBEHHBIX; ~COCTABJISITh
(bopMyITBl KOMIUIEKCHBIX COSTMHCHHUH U 1aBaTh UM
Ha3BaHMSL.

- 3HATh OCHOBHBIE NOHATHS B 3aKOHBI XUMMUU;
MEePUOIMYECKHI 3aKOH U IEPUOINIECKYIO CUCTEMY
xuMudeckux djementoB /.M. Meneneena,
3aKOHOMEPHOCTH M3MEHEHUSI XUMHYECKUX CBOMCTB
AJIEMEHTOB U UX COCTUHEHHUH TI0 TIEpUOaM | TPYIIIaM;
THUIIBl ¥ CBOMCTBA XMMHUYECKUX CBS3CH (KOBAJICHTHAS,
WOHHAs1, BOJAOPOJIHAA); XapaKTEPHBIC XUMUYCCKUE
CBOMCTBAa HEOPTaHMYECKHUX BEIIECTB PAa3IMYHBIX KJIACCOB;
OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIC PEAKIINN, PEAKITUN
MOHHOTO OOMEHA; JUCCOIMAITUS JICKTPOJIUTOB B BOTHBIX
pacTBOpax, CUIbHBIC U CIIA0BIC AICKTPOJIUTHI; THAPOJIN3
COJICH; peaKu UACHTH(UKAIIMA HEOPraHUUECKIX
COEIMHEHUH, B TOM UYHUCJIe, UCTIOJb3YEMbIX B KAUeCTBE
JIEKapCTBEHHBIX CPEJICTB

MEePUOANYECKHI 3aKOH U XapaKTEPUCTUKY FIEMEHTOB
nepuoanueckoit cucremsl /.M. MenneneeBa; OCHOBBI
TEOPUU MPOTEKAHUSI XUMHUECKHUX MTPOIIECCOB; CTPOECHUE U
PEaKIMOHHbBIE CIIOCOOHOCTH HEOPTAaHHUUECKUX COSAUHEHUN;
CIOCOOBI OMYyYEHHUSI HEOPTaHUYECKUX COSTUHEHUM;
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336paKOBaHHBIX JICKAPCTBCHHLBIX CPCACTBAX U TOBApax aliTCYHOI'O
acCCOPTHMEHTA

TEOPHIO PACTBOPOB H CIIOCOOBI BEIPAKECHUSI KOHLIEHTPALIH
pacTBOPOB; (POPMYJIIBI JTEKAPCTBEHHBIX CPEICTB
HEOPraHUYECKOU MIPUPOIBI.
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA30OBATEJIbHON YYEBHON

JUCLUIINHDBI

2.1. O6beM 0011€00pa3oBaTEILHOI YUeOHOM TUCHMILIMHBI U BUIbI Y4eOHO# padoThl

Bua yueOHoii padoThI

O0BLeM B yacax

O0beM 00pazoBaTeIbHON MPOrpaMMbl 125
NHauBUAYyaIbHBIA POEKT -
KoncyasTanuu 2
CymmapHasi yueOHasi HATPY3Ka BO B3aNMO/IeliCTBHH C TIPenojaBarTejieM 117
B TOM YHCIIE:

JIEKITUH, YPOKHU 79
MPAKTUYCSCKUE 3aHSATHUS

abopaTOPHBIC 3AHITHS 38
N3 Hux npodeccHOHATBLHO OPHMEHTHPOBAHHOE colep:kaHue (colep:KaHUe NMPHUKIATHOTO 20
MOYJI51)

IIpomMexyToUHAasi aTTeCTALUS

1 cemecTp — Apyrasi popma KOHTPOI4, 6

2 CEMECTP — IK3aMEH
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2.2. TemaTnueckuii IUVIaH M CO/iep:KaHMe 001e00pa3oBaTeIbHOI Y4eOHOH AU CIMIIIMHBI

Koapl koMneTeHuui,

HaumeHoBaHue Oobem (boprmpoario
Conep:xanue yue0HOro Marepuajia 4 ¢opMbl OPraHu3al Uy JAesiTeILHOCTH 00yYalouuXcs KOTOPBIX
pa3fiejioB U TEM B racax cnoco0cTByeT
3JIEMEHT IPOrPaMMbI
1 2 3 4
1 CEMECTP

OcHoBHoOe coJep:kaHue
Paznen 1. OcHOBBI CTpOeHMS BellleCTBa 6
Tema 1.1. OcHoOBHOeE coep:KaHue OK 01
Crpoenne atomoB | TeopeTuueckoe odyueHmne
XUMHUYCCKUX CoBpemeHHast MOJIeNIb CTPOEHHS aToMa. DJIEeKTpOoHHas KoHpurypanus aroma. Kiaccupukanus Xummuaeckux
OJICMCHTOB 1 3NIEMEHTOB (s-, P-, d-3neMenThI). BaneHTHbIE 31eKTpoHbI. BaneHTHOCTE. DIEKTPOHHAS PHUPOIa XUMHUYESCKON
npuponaa CBSI3U. DIEKTPOOTPHUIIATETLHOCTh. KOBasieHTHAS CBSI3b, €€ Pa3HOBUIHOCTH U MEXaHU3MBI 00pa30BaHUS 2
XUMHYECKOU (oOMeHHBIN U JOHOPHO-aKIeNnTOpHEIN). MloHHas cBsi3b. MeTayumdeckas CBs3b. BogopoiHas CBs3b.
CBSI3H MexMoeKyIIpHbIE B3aUMOIEHCTBUSL.

H3oTorb1, 0CHOBHOE M BO30YXJCHHOE COCTOSIHUE aTOMa, THOPUAM3AIs aTOMHBIX OpOUTasei.

Pemenne npaktuyeckux 3aJaHuil Ha COCTaBIIEHUE 3IEKTPOHHO-Tpaduueckux GopmMyi srieMeHToB 14

MIEPUOJOB.

Peurenue 3aganuii Ha UCNIOJIB30BAHNE XMMHUUYECKON CUMBOJIMKHM U Ha3BaHUW COEMHEHUH 110 HOMEHKIIAaType 2

MEKIYHAPOJHOTO COK3a TEOPETUUECKON U MPUKIIAJHOW XUMUHU U TPUBUAJIBHBIX Ha3BAHUU JUIsl COCTaBIICHUS

XUMHUYECKUX (OPMYJI IBYXaTOMHBIX COeTMHEHUH (OKCUIOB, CYlTb(GUI0B, THAPUAOB U T.I.) U IPYTUX

HEOPraHMYECKUX COCAMHEHUHN OTIIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coep:KaHue OK 01
Ileprnoguyeckuii | Teopernveckoe o0yueHue OK 02
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3aK0H U TabiuIa
J.. MenneneeBa

[Tepuonnueckas cucreMa xuMudeckux emeHToB .M. Menaeneea. ®U3nueckuid CMbICII
[lepuoauueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX MU IPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C IMOJIOKCHHEM XHMHYECKOTO
anemeHTa B [lepuonnueckoit cucreme. MUpOBO33pEeHUECKOE U HAyYHOE 3HaUeHue [lepuoauyeckoro 3akoHa
J.U. Menneneesa. [Ipornosst .M. MenneneeBa. OTKpbITHE HOBBIX XUMHUECKHX AJIEMEHTOB.

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX 3a;1aH1/n?1 Ha XapaKTCPU3aluio XUMHYCCKUX
1eMeHTOB «MeTtammnyeckue / HeMeTaJUIMYECKHe CBOMCTBA, 2JEKTPOOTPULIATEIBHOCTD U CPOJICTBO K
OJICKTPOHY XUMHWYCCKUX BJICMCHTOB B COOTBETCTBUEC C UX BJICKTPOHHBIM CTPOCHHUEM U IMOJIOKCHHUEM B
MIEPUOANYECKON CHCTEME XMMUYECKUX dJ1eMeHTOB /[.M1. MenneneeBay.

Paspen 2. Xumuyeckue peakuuu

14

Tema 2.1. Turs!
XUMHAYECKUX
peakuui

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

Knaccudukanys u THIIBI XUMUYECKUX PEAKIMi C ydacTHEM HeOpraHHYecKuX BemecTB. KomnuecTBeHHbIE
OTHOIIEHUS B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUETHI TI0 YPaBHEHUSIM XUMUUYECKHUX
peakuuii. MoJib Kak eIMHUIIA KOJIMYeCTBa BellecTBa. MosipHas Macca. 3aKOHbI COXPaHEHUSI MAcChl U
sHeprur. 3akoH ABoraapo. MomsipHbIil 00beM ra3oB. OTHOCHUTEIbHAS IIJIOTHOCTD T'a30B.

Peakiun koMIuiekcooOpa3oBaHus ¢ y4aCTHEM HEOPTaHMUECKHX BEIIECTB (HA MPUMEPE THIPOKCOKOMILICKCOB
IIMHKA ¥ AJTFOMUHUSA).

CocraBieHue ypaBHEHUH peaklnii COeIMHEHUS, pa3I0KEeHUs, 3aMellleHUs, OOMeHa. Y paBHEHUS peakiuit
rOpeHus, HOHHOTO 0OMEeHa, OKHCIIEHUS-BOCCTAHOBJICHHS.

Pacuer konnuecTBEHHBIX XapaKTECPpUCTUK UCXOJHBIX BCIICCTB U ITPOAYKTOB PCAKIINH. Pacuer
KOJIMYCCTBCHHBIX XaPAKTCPUCTUK IPOAYKTA pCAKIUNU COCAUHCHUA, C€CJIIN OJHO U3 BCIICCTB IAHO B H30BLITKE
H/UiIn COICPIKHUT ITPUMECHU. PacueTr MaccoBoii UiIn 00HLEMHOM AOJIK BbIXOJa IPOAYKTA pEaKIIuu COCANHCHU A
OT TCOPECTUYCCKH BO3MOIKHOTO. Pacuer 00beMHBIX OTHOIIIEHHH ra3oB. PacueT Macchl (06’beM, KOJINYECCTBO
BeH_[eCTBa) MNpOoAYKTa pCaKlnun, €CJIN OJHO U3 BCIICCTB JaHO B BUIC pacTBOpa C onpeneneHHoﬁ MacCOBOH
JoJei PacTBOPCHHOI'O BCIICCTBA.

OK 01
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ypaBHeHI/IH OKHCJICHUSA-BOCCTaHOBJICHUA. CTeneHb OKuclieHUus. OKUCINUTENb 1 BOCCTAHOBUTEb.
OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIC pCaKkuuu B IpUpoaC, MPOU3BOACTBCHHBIX IIPOLCCCAX U

KHU3HEIEATEILHOCTH OpraHn3MoB. OKUCIUTEIHHO-BOCCTAHOBUTENBHBIN MOTEHIIMAN cpepl. CocTaBieHue U 2

ypaBHHBAHHE OKHCIUTEIHLHO-BOCCTAHOBUTEIBFHBIX PEAKIIUN METOAOM 3JIEKTPOHHOTO Oananca. Tunndneie

HEOPraHU4eCKNe OKUCITUTEN U BOCCTAHOBUTEIH. DJIEKTPOIIU3 PACTBOPOB U PACIIAaBOB COJIEH.

JlabopaTopHble 3aHATUSA

JlaGoparopHas padoTa "THIBI XUMUYECKUX peaKuil”.

HccnenoBanue TUIIOB (10 COCTAaBY U KOJIMYECTBY UCXOJHBIX U 00pa3yrOMIMXCS BEUIECTB) U IPU3HAKOB 2

XUMUYECKHX peakiuii. [I[poBeaenne peakiuii HOHHOTO 0OMEHa, OTIpe/IeTIeHNe CPEIbl BOJAHBIX PaCTBOPOB.

3amaHus Ha COCTABIICHNE HOHHBIX PEaKITHA
Tema 2.2. OcHOBHOE coiep:KaHue OK 01
OnekrpoauTuyecka| Teopernyeckoe odyuenune
A MACCOMMAINA 1 | Teopysg HneKTpONUTHYECKOH aucconmanuu. Peakuuyu woHHOro oOmeHa. CocTaBieHHE PEaKIMil MOHHOTO
MOHHBIH 0OMeEH 00MeHa ITyTeM COCTaBJIEHHUS MX MOJNHBIX U COKPAIIEHHBIX HOHHBIX yPABHEHUIA. 2

IM'uaponus coseid. 3Ha4eHHME TUAPOIN3a B OMOJIOTMUYEeCKIX 0OMEHHBIX Tporieccax. [Ipumenenre ruaponmsa B

MIPOMBIIIJIEHHOCTH.

JlaGopaTopHble 3aHATHSA

JlaGopaTopHas pabota «Peakiuu ruapoInsay. 2

HccnenoBanue cpeapl pacTBOPOB CoJieil, 00pa30BaHHbBIX CUIIBHBIMU U CIA0BIMU MPOTOJIUTAMH, U X PEAKIIH

C pacTBOpaMHU Iiesiour 1 kapOoHata HaTpus. CocTaBlieHHE peaKlMii TUAPOIU3a COJeil.

JlaGopaTopHas pabota "DIeKTpoIUTHIECKas JUCCOIMAIIMS M PEaKIIMU B PACTBOPAX JIEKTPOJHUTOB"

N3ydenue xapaktepa AMCCOLMAIMU TMIPOKCUIOB M HAOIIOACHHE CMEIICHHsS] PaBHOBECHUS MO BIUSHUEM 5

W3MEHEHUsI KOHIICHTpAIlMd HOHOB B pacTBOpax »3JEKTPOJIUTOB; H3y4YeHUE MOBEACHHUS HWHIUKATOPOB B

Pa3IUYHBIX Cpeliax
Pasznea 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BEleCTB 26
Tema 3.1. OcHoBHOeE coep:xaHue OK 01
Knaccudpukanus, | Teopernueckoe oGyqenne OK 02
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HOMEHKJIATypa
CTpOCHHUE
HEOPraHUYeCKuX
BEIICCTB

[Ipenmer Heopranuveckoil xumuu. B3aumocssi3p Heoprannueckux BemecTs. Kiaccuduxanus
HeopraHuyeckux BeecTs. IIpocTeie U ciioxxHble BemecTBa. OCHOBHBIE KJIACCHI CIOXHBIX BEIIECTB (OKCHUIBL,
TUAPOKCUBI, KUCIOTHI, coiu). HoMeHKIaTypa 1 Ha3BaHUE HEOPraHUYECKHUX BEIIECTB UCXOS U3 UX
XUMUYECKOH (POPMYITBI MM COCTABIICHUE XUMUYECKOU (POpMYIIBI MCXO/IS M3 Ha3BaHMUS BEIIECTBA I10
MEKIyHAPOJHOM WIIM TPUBUAIBHON HOMEHKIIATYPE.

MexMonekyisspHblie B3aumoaencTeus. Kpucramtorunaparsl. ArperaTHble COCTOSIHUS BEIIECTBaA.
Kpucrannnueckue u amopdHsbie BemiecTBa. THUITBI KPUCTATUNIMYECKUX PELIETOK (aTOMHAas1, MOJIEKYIsIpHasl,
HMOHHasl, MeTajIn4yeckasi). 3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOMN
pemierku. [IpuunHbl MHOrOooOpa3us BEIIECTB.

CoBpemMeHHbIE TPEACTABIECHUS O CTPOEHMM TBEPIBIX, JKUIAKUX U Tra3o00pa3HbIX BemecTB. JKuakue
KpHCTaJUIBI.

Pemenne 3amau Ha pacdyer MaccoBOWM JOJW (MacChl) XUMHYECKOTO 3JIEMEHTa (COCIMHEHHs) B MOJICKYJIe
(cmecn).

Pemenne mnpakTrdeckux 3agaHUl O KIacCH(UKAIIMK, HOMEHKIAType W XUMHUYECKUM (popMyrnam
HEOPraHWYeCKUX BEIISCTB PA3IMYHBIX KIaCCOB (HA3bIBATH M COCTABJIATH (OPMYIBI XUMHUYECKUX BEUIECTB,
OTIPENIENATh MPUHAIJICKHOCTD K KIIaccy).

Hctounnkn xumudecko WHpopMmanuu (HaydHass W y4eOHO-HAy4Has JIMTEparypa, CpPEeICTBa MacCOBOM
napopmanuu, cerb HMHTepHeT W aApyrue). Ilonmck wHbOpMamuu 1O Ha3BaHWIM, HWIACHTHU(UKATOpPAM,

CTPYKTYpPHBIM (popMyram.

Tema 3.2. Ousnko-
XUMHYECKHE
CBOICTBa
HEOPraHUYECKUX
BEIIIECTB

OcHOBHOE cojlep:KaHue

Teopernueckoe o0yueHue

Mertansl. O6H_II/IC (1)I/I3I/I‘ICCKI/IC U XUMHYeCKue cBoiicTBa MeTamwioB. CrocoObl MOJIy4YCHMUSL. 3HayeHHne
MCTAJUIOB U HCMCTAJJIOB B IIPUPOJAC U KUBHCACATCIbHOCTH YCJIOBCKA M OPraHU3MOB. KOppOSI/IH MCTAIJIOB:
BHUbI KOPPO3HUUH, CIIOCOOBI 3allUThI METAJJIOB OT KOPPO3HH.

Hemeramnel. O0mue ¢pusznyeckue U XMMHUECKUEe CBOWCTBA HEMETAIIOB. TUNMYHBIE CBOMcTBA MeTayuoB 1Y —
YII rpynn. Krnaccupukanuss M HOMEHKIAaTypa COEIMHEHHH HeMeTaioB. KpyroBopoTsl OHMOT€HHBIX
2JIEMEHTOB B IIPUPOJIE.

OK 01
OK 02
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XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB (OKCUIOB, TUAPOKCHIOB, KHCIIOT,
coJie U Jp.). 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCAUHEHH,
BBICIIIUX OKCHJIOB U THAPOKCHUJIOB.

CocraBieHue ypaBHEHUN XUMUYECKUX PEAKIUI C y4aCTUEM IIPOCTBIX U CJIO0KHBIX HEOPraHUUECKUX BEILIECTB:
OKCHJIOB METaJVIOB, HEMETAUIOB W aM(OTEPHBIX JIIEMEHTOB; HEOPTaHWYECKHX KHCIIOT, OCHOBAaHUN U
aM(OTEPHBIX THIPOKCHUJIOB, HEOPraHMUECKUX COJIEH, XapaKTepU3YIOIIUX UX CBOMCTBA.

Pemrenne npakTUKO-OpPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUI HA CBOWMCTBA U ITOJIyYEHHE HEOPTaHUYECKUX
BEIIECTB.

JlabopaTopHble 3aHATUA

JladopaTopHas pa6ora «CBoOHCTBa METAJIJIOB 1 HEMETAJIJIOBY.

UccnenoBanme  pu3Myueckux W XUMHUYECKMX CBOWCTB  METaUIOB M HEMETAUIOB.  PerieHue
SKCIEPUMEHTAIBHBIX 3aJa4 [0 CBOWCTBAM XUMHUYECKMM CBOMCTBAM METAJUIOB W HEMETAUIOB, MO
pAaclo3HABAaHUIO U TIOJIYYEHUIO COEAMHEHU METAJUIOB U HEMETAJIIOB.

JlabopaTopHasi pa6ora. XuMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEMIECTB (OKCHIOB,
TUAPOKCUOB, KHUCJIOT, cojied U Jp.). 3aKOHOMEPHOCTM B H3MEHEHHU CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEMHEHUI, BBICIINX OKCUIOB U THIPOKCH]IOB.

JlabopaTopHas pa6ora «neHTnduKkanus HECOPraHMIECKUX BEIIECTBY.
Pemenue skcriepuMeHTABHBIX 33/1a4 0 XUMUYECKUM CBOWMCTBaM METAJIJIOB U HEMETAJLIOB, 110
pacrno3HaBaHUIO U MOJTYYEHUIO COCAMHEHNN METAJJIOB U HEMETAaJIOB.
Nnentuduxanuss HeOpraHMYECKUX BEHIECTB C MCMHOJIb30BaHUEM UX (U3UKO-XMMHUYECKUX CBOICTB,
XapaKTEepHBIX KauyeCTBEHHBIX peakiuii. KauecTBeHHbIE peakinu Ha cylbdar-, kapOoHAT- U XJIOPUI-AHUOHBI,

Ha KaTUOH aMMOHHA

JlabopaTopHas padora «XapakTep JUCCOLUALNU PA3TUYHBIX THAPOKCUIOBY.

CocraBieHue ypaBHEHUN XUMUYECKUX PEAKIIHI C y4acTHEM MPOCTHIX M CIOXKHBIX
HEOPraHMYECKUX BEIIECTB:, HEMETAIJIOB U aM(OTEPHBIX SJIEMEHTOB; HEOPraHUUECKUX KUCIIOT,
OCHOBaHUH M aM(POTEPHBIX THAPOKCUIOB; HEOPTAHUUECKUX COJIEH,

XapaKTEPU3YIOIINX UX CBOMCTBA.

Tema 3.3.
IIpounssoacTso

OcHoBHOE conepkaHue

Teopernueckoe o0yuenune

OK 01
OK 02
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HEOPraHMYECKUX
BEIIIECTB.
3HayeHue u
MIPUMCHCHHE B

OOme mpeacTaBIeHUs O TMPOMBINUICHHBIX CHOCO0aX MOJyYeHHS XMMHYECKHX BEIIECTB (Ha NpuMepe
IIPOU3BO/ICTBA AMMHUAKa, CEPHOU KHUCIIOTHI).

Uepnas u nBerHas Mmerauryprus. IIpakThueckoe NPUMEHEHME BJIEKTPOJIM3a Ul IIOJIYYEHHs IIEJIOYHBIX,
LIEJIOYHO3EMETIBbHBIX METAUIOB U altoMUHUA. CTEKJIO U CUJIMKATHAsL IPOMBIILIEHHOCTb.

OBITY 1 Ha [IpoGnema 0TX0A0B U NOOOUYHBIX TPOAYKTOB.
IPOU3BOACTBC JlabopaTopHble 3aHATHS
Pemenne npakTUKO-OpMEHTHUPOBAHHBIX 3a/laHUN O POJIM HEOPTaHMYECKOM XUMHUHU B Pa3BUTHM MEIUIIMHBI, )
CO3JJaHMM HOBBIX MaTEepUaOB (B CTPOUTEILCTBE M JIp. OTPACISAX MPOMBIIIJIEHHOCTH), HOBBIX HCTOYHHMKOB
SHEepruu (anbTepHATUBHBIE UCTOYHUKU SHEPTUHU) B PEUICHUM MPOOJIEM 3KOJOTUYECKOM, IHEPreTUUECKON U
MUIIEBOM 6€301acHOCTH.
Paznen 4. CTtpoeHue U CBOIiCTBA OPraHUYeCcKHUX BelleCTB 29
Tema 4.1. OcHOBHOE coiep:KaHue OK 01
Knaccuduranus, | Teopernueckoe o0yqenne
CTPOCHHE 1 [Ipenmer oprannueckoit XuMuu. B3anMocBs3b HEOPraHMUECKUX U OPraHUYECKHUX BEIIECTB.
HOMCHKJIaTypa XUMHUYECKOE CTPOCHHE KaK MOPSA0K COSAMHEHUS aTOMOB B MOJIEKYJIE€ COTJIAaCHO UX BaJleHTHOCTU. OCHOBHbBIE
OPraHHIHCCKIX MOJIO)KEHUST TEOPUM XMMHYECKOTO CTPOCHMSI OpraHudeckux coeauHeHuit A.M. byrtnepoBa. YriepoaHslit 3
petiects CKEJeT OpraHuYecKod MoJieKylbl. MOJeKynspHble U CTPYKTYpHbIE (pa3BepHYThIe, COKpalICHHbIE)
XuUMHueckrue (Gpopmysbl. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT XMUMHUYECKOTO CTpoeHHUs MoJiekynl. M3omepus u
M30MephI (CTPYKTYypHas, reoMeTprueckas (Iuc-Tpanc-u3omepusi). KpaTHOCTh XMMHUECKOH CBS3H.
[lonsitue o ¢ynknuonansHoM rpymme. I[lpuHIUNB  KIacCUPHUKAIMM  OPraHUYECKUX COCIUHEHMI.
MexnyHapoaHas HOMEHKJIaTypa U MPUHLUIBI HOMEHKJIATYphl OPraHUn4eCKUX COeTMHEHUM.
Homenknatypa opraHM4eckux COEAMHEHHMH OTIENbHBIX KIaccOB (HACBHIIICHHBIC, HEHACBIIIEHHBIE U
apoMaTU4ecKHe YTIeBOAOPObl, CIUPTHI, (PEHONbI, ANbJIETHJIbl, KETOHBI, KapOOHOBBIE KHCIOTHI U p.)
CocraBieHne MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYIT OpraHUYECKHX BEIIECTB OTAENbHBIX KJIACCOB,
WCIMOJIb3YS MX Ha3BaHMS [0 CHCTEMaTH4eckoil HoMmeHkiatype. Pacuersl mpocteiimeir ¢opmysibl
OpraHu4ecKOl MOJIEKYJIbI, UCXOJI U3 3JIEMEHTHOT0 cocTana (B %).
2 CEMECTP
Tema 4.2. OcHoBHOe conep:xaHue OK 01
CaoiictBa Teopernueckoe o0yueHue OK 02
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OpPraHUYECKUX OU3NKO-XMMHUYECKHE CBOWCTBA OPraHMYECKUX COCIMHEHUM OTACNBbHBIX KIAaccOB  (0COOEHHOCTHU
COCTMHEHU I KJIacCU(UKAIMU U HOMEHKJIATyphl BHYTPH KJacca; TOMOJIOTHYECKHUA psl U o0mas Gopmyina; W30MEpHs;
(u3HUecKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHUS ):
— TpenenbHbIE YIIEeBOMOPOAbl. ['OpeHMe MeTaHa Kak OJMH W3 OCHOBHBIX HWCTOYHHMKOB TEIIa B
IIPOMBIIIJIEHHOCTH U ObITy. CBOICTBA MPUPOJIHBIX YIIEBOAOPOJIOB, HAX0XKACHUE B IPUPOJIE U MPUMEHEHUE
AJIIKaHOB;
— HeMpeleIbHbIE U apOMaTUYECKHE yriaeBoAopoabl. [lomumepu3sanus STUICHA KaK OCHOBHOE HaIpaBJICHUE
€ro HCIIOJIb30BaHUA. FopeHHe AllCTUJIICHA KaK HCTOYHUK BBICOKOTEMIICPATYPHOT'O INNIAMCHHU IJId CBAPKU U
PE3KH METaJlIOB;
— KHUCIJIOPOJCOJEpIKAIINE COEIMHEHHUS (CIUPTBI U TPOCThle APUPBI, (PEHONBI, adbAECTUABl U KETOHBI,
KapOOHOBbIE KHCJIOTHI M HX Mpous3BojHbIe). [IpakTHueckoe NpUMEHEHHE ATHJIEHTIIMKOJS, TIHUIepUHa,
tdenona. [lpumenenune dopmanbaernaa, aneTaabAeTHIa, YKCYCHOM KHCIOTBI. MpIjJa Kak COJM BBICIINX
KapOOHOBBIX KHCIOT. MOMOIIHEe CBOWCTBA MbIJIa;
— a30TCOIepXKAINe COeTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH).
Knaccudukanus ©  0COOCHHOCTH  OpPraHMYECKHX peakiuid. PeaknwoHHBIE TIEHTPHL.  Paaukainsl.
[IepBoHauanbHbIEC MOHATHA O TUIAX U MEXaHU3MaX OPraHUYECKUX PEAKIUH.
Pemrenne nenouek npeBpalieHuil Ha TeHETUYECKYHO CBSI3b MEK/y KJIACCAMH OPraHUYECKUX COEIUHEHUN C
COCTaBJICHUEM HA3BAHUN OPraHMYECKUX COCIUHEHHI MO TPUBUAIBHOM MM MEXIYHAPOTHON
CUCTEMaTUYECKOW HOMEHKJIaType. Pemenne pacueTHbIX 3a7a4 110 YPaBHEHUSIM PEAKLIUN C yJaCTUEM
OpPraHUYECKUX BELIECTB.
JlabopaTopHbIe 3aHATUSA
JlaboparopHnas padota «IlomyueHue 3TuneHa U U3y4E€HUE €r0 CBOMCTBY.
[Tonyuenue 3TUIEHA U3 3TaHOJIA B 1a00PATOPUN U U3YUEHHE ero (PU3NUYECKUX U XUMUYECKHX CBOICTB.
CocraBiieHHEe peakluil MPUCOEANHEHHS U OKUCIICHHs Ha pUMepe dTUieHa. Pellienne pacueTHbIX 3a1a4 ¢
WCIIOJIb30BAHUEM INIOTHOCTH Ta30B [0 BOJAOPOAY U BO3IYXY.
Tema 4.3. OcHoBHOeE coep:xaHue OK 01
Opranunueckue Teoperuuyeckoe 00yyenune OK 02
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BeIlleCTBA B buoopranunueckue coequnenus. [lpumenenue u Ouosnorudeckas pojb yriieBo10oB. OKuUcIeHre yIriieBoI0B — 4 OK 09
KHU3HEIEATSIBHOCT [ MCTOYHUK SHEPTHHU KHUBBIX OpraHn3MoB. O0nacTi NpuMeHeHus: aMMHOKHUCIOT. [IpeBpatienns 6enKkoB MHIN
U 4EeJIOBEKa. B opranu3me. buonormueckue ¢yHkiuu OenkoB. buonormueckue ¢GyHKIUM XUpoB. Poib opraHmyeckoi
[Tpon3BOACTBO U | XUMUM B pelIeHUH MPOOIEM MUIIEBOI 0€30TIACHOCTH.
IIPUMCHEHHUE HyxienHoBble KUCIOTHI: cocTaB U cTpoeHue. CtpoeHue HykieoTuaoB. CoctaB HykJIeMHOBbIX kuciaoT (JAHK,
OPraHu4eCKUX PHK). Posb HyKJIEMHOBBIX KUCIIOT B )KH3HEAESITEIbHOCTH OPraHU3MOB.
BCIICCTB B [Tpon3BOACTBO OpPraHMYECKUX BEUIECTB: IMPOU3BOACTBO MeETaHOJNA, HepepadoTka HedTH. [lommdTHnen kak
MIPOMBIIJICHHOCTH |KPYIHOTOHHAXHBIM TPOAYKT XHMHYECKOTO TIpou3BoJACTBA. I[IpuMenenune »stwieHa. I[Ipom3BoacTtBo w
IIPUMEHEHHE KaydyKa U PE3UHBI.
CuHTeTHYEeCKHEe U HUCKYCCTBEHHbIE BOJIOKHA, HMX CTpOEHHE, cBOMcTBa. I[IpakTuyeckoe HCIOJIb30BAHNE
BOJIOKOH. CHHTETHYECKHE TUIEHKH: M30JIALUs U1 IPOBOJOB, MEMOpPaHbI JUIsl ONIPECHEHUSI BOJbI, 3aIlIUTHbHIE 2
IUIGHKH U1 aBTOMOOWJIEH, IUIacThIpy, XUPYpruyeckue TMoBs3KW. HoBbIe TEXHOJOrMU JaibHEWUIIEro
COBEPILIEHCTBOBAHUS MTOJIMMEPHBIX MAaTEPUAIIOB.
Ponb oprannyeckoil XuMHUU B pellIeHUH MPoOIeM 3HEPreTH4ecKoi 6e30MacHOCTH, B Pa3BUTUU METULIUHBI,
CO3JJaHUH HOBBIX MAaT€PHAJIOB, HOBBIX HCTOYHUKOB SHEPTUH (IbTepHATUBHBIE UICTOYHUKHU SHEPTUH).
Penrenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI IO COCTABICHNUIO XUMHYECKUX PEAKIIMM, OTpaKarolnX
XMUMHUYECKYIO0 aKTUBHOCTh OPraHUYECKUX COEITMHEHUH B pa3IM4HbIX cpesiaX (IPUPOJAHBIX, OMOTOTHUECKUX, 2
TE€XHOT€HHBIX).
Paznen S. Kunernyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XMMUYECKUX PeaKkuuii 10
Tema 5.1. OcHOBHOE co/lep:KaHue OK 01
Kunernueckue Teopernueckoe odyuenne OK 02
3aKOHOMEPHOCTH | Xymuueckue peakuuu. Knaccudukanus XUMHUYECKUX peakuuii: mo (a3oBOMy COCTaBy (TOMOTEHHbBIE H
NpOTEKanu:A TreTEPOreHHBIE), IO MCTIOJb30BAaHHUIO KaTaln3aTopa (KaTaTUTHICCKUE U HEKaTaTUTHUICCKHUE).
XUMHYECKUX CKOpOoCTh peakIiH, €€ 3aBUCUMOCTh OT Pa3NUYHbIX (DAaKTOPOB: MPHPOJABI PEArupyroluX BeIEeCTB, 2
peakuuit KOHIICHTpAllUM PEarupyrolmux BeIecTB, TeMiepaTypsl (mpaBwio Bant-T'odda), mimomanm peakimoHHOM

MOBCPXHOCTHU, HAJIMYIUS KaTAJIU3aTOpA. Ponb KaTaJin3aTopoB B IIPUPOJAC U ITPOMBIIIJICHHOM ITPOU3BOACTBC.
3Hepr1/m AaKTHUBAIlHH. AKTI/IBI/IpOBaHHHﬁ KOMIIJICKC. KaTaJ'II/BaTOpI)I U Katanus. Poib KaTaJIn3aToOpoB B
npupoac U NpOMbINIJIICHHOM IIPOU3BOJACTBEC.

JlabopaTopHbIe 3aHATHS
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N3yuenne 3aBUCUMOCTH CKOPOCTHM XMMHYECKOW pPEAKIUU OT KOHLEHTPALUH DPEArupyrollMX BELIECTB U
TEMIIEPATYPBIL.
JlaboparopHas paboTa Ha BEIOOD:

1. JJaboparophas pabdora «OnpeneneHrne 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUH PEarnpyOMINX
BemiecTB». lccnenoBanne 3aBUCUMOCTH CKOPOCTH PEAKIUM OT KOHIeHTpauuu. OnpenereHne KOHCTAHTHI
CKOPOCTH peaKlUy Irpa)uuecKuM METOOM.

2. JlabopatopHas pabota «OrnpeaeneHne 3aBUCUMOCTH CKOPOCTH PEaKIMK OT TeMIeparypbl». MccnenoBanue
3aBHUCHUMOCTHU CKOPOCTHU pCAKIUHU OT TEMIICPATYPHI. Pacuer OHCPTYH aKTUBAllUU PCAKIH.

Pemnrenne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUN HA aHATU3 (DAKTOPOB, BIUSAIOIMINX HA U3MEHEHUE CKOPOCTH
XUMHUYECKON PEaKIUU.

Tema 5.2.
TepmoanHamMuueck
ne
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKUX
peaKkum.
PaBHOBecue
XUMHYECKUX
peakuuii

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

Knaccudukanus XuMUYECKUX peaKIHil: 1Mo TeIIoBoMY 3PPeKTy (IK30TEpMHUUECKUE, IHIOTEPMUYECKHE), TIO
obpatumocTu (oOpaTumbie U HeoOpaTtumbie). TernoBbie 3(hHEKThI XUMHUYECKUX peakiuii. TepMoXuMUIecKue
ypaBHeHUs1. OOpaTUMOCTh peakiuii. XUMHUUYECKOE PaBHOBECHE M €0 CMEIICHUE O JCHCTBUEM Pa3IuIHBIX
(akTopoB (KOHIIEHTpAIUsl PEearecHTOB WM IMPOJYKTOB peaklUU, AaBJICHUE, TemIepaTypa) Uil CO3JaHus
ONTUMAJIBHBIX YCIIOBUN MPOTEKAHUS XUMHUYECKUX MTPOLIECCOB.

[Tonsatue 06 >HTANBNNKN U dHTponuu. DHeprusi ['md0ca. 3akon ['ecca u ciencTBus u3 Hero. Ponb cMmereHus
paBHOBECHS B TEXHOJIOTHUYECKUX ITpoliecca

[punnun Jle Hlarense. Bausaue paznuunbix (akTOpOB HA U3MEHEHHE PABHOBECHSI XUMUUYECKUX PEaKIIMA.
3aKOH JIEHCTBYIOIIMX MacC U KOHCTaHTa XMMHUYECKOrOo paBHOBecHs. PacueTsl paBHOBECHBIX KOHIICHTpAIUil
pearupymoIiux BelecTB U MPOAYKTOB peakuuii. PacueTs! TemnoBoro s dexra peakiuu.

Pemenne npakTuKo-OpUEHTUPOBAHHBIX 3aJaHuil Ha npuMmeHeHue npuniuna Jle-Illarense ans HaxoXACHUS
HaMpaBJICHUs CMEUICHHUsI PAaBHOBECHSI XMMUYECKOM peakluu W aHanu3 (aKkTOpOB, BIMSIONIUX HA CMEIIECHUE
XMUMHYECKOTO PAaBHOBECHS.

JlabopaTopHble 3aHATHS

Ha6opaTopHa$[ pa60Ta «I/I3yquI/Ie BJIMSIHUSA PA3JIMIHBIX q)aI(TopOB Ha CMCIICHUC XUMHUYCCKOI'0O PABHOBCCHU.
HccnegoBanue BIMSHUS W3MEHEHUS KOHOCHTpAUU BEIICCTB, PCAKIUH CPECAbl U TEMIICPATYPhI HA CMCIICHUC
XUMHUYCCKOTO paBHOBECHA. CpaBHeHI/Ie IMOJIYYCHHBIX PE3YJIBTATOB C TCOPCTUYCCKU IMPOTHO3UPYCMBIMH Ha

OK 01
OK 02
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ocHoBe npuHiuma Jle [larense.

Pazneua 6. JucnepcHble cCUCTEMBI
Tema 6.1. OcHoBHOe coepkaHue OK 01
JlucniepcHble Teopernyeckoe o0yueHue OK 02
CHUCTCMBI U Jucnepcusie cucremsl. Komutonaasie cucteMsl. ICTUHHBIE pacTBOPBL. OK 07
(haxTOpEI MX PactBopenne kak (usuko-xumudeckuid mpomecc. PactBopel. CrocoObl MPHUTOTOBIICHHS PACTBOPOB.
YCTOHYUBOCTH PacTtBopuMocTh. MaccoBas 70Jisl paCTBOPEHHOTO BemiecTBa. [IpenenbHo AOMYCTUMbIE KOHIEHTPAUUH U UX

HCII0JIb30BAHKE B OLIEHKE 3KOJIOTMYECKON OE€30MacCHOCTH.

Knaccugukanus aucnepcHslx cucreM Mo cocraBy. CrpoeHue U (hakTOpbl YCTOMYMBOCTH JIUCHEPCHBIX

cucreM. Pacrno3HaBaHMe HCTUHHBIX PACTBOPOB, KOJUIOMJIHBIX PACTBOPOB M TIPYOOJUCHEPCHBIX CUCTEM.

Crpoenue wmunemisl. PaccenBanume cBeTra MNpu MPOXOXKJIEHUH CBETOBOTO IydKa Yepe3 ONTHYECKH

HeoHOpOoAHYIO cpeny (dddexra Tunmams).

Pemenue 3agay Ha MPUTOTOBIIEHUE PACTBOPOB.

Pemienne npakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 33/JaHUN Ha JUCIEPCHBIE CHCTEMBI, UCIOJb3yeMbIE B

OBITOBOM W TIPOU3BOJCTBEHHOM JEATEIHHOCTH YEJIOBEKAa, C TMO3HIMK SKOJIOTHYECKOW 0e30MacHOCTH

MOCJIEACTBUIN ¥ TPAMOTHBIX PEIICHUM MPOOJIeM, CBI3aHHBIX C XUMHEH.
Tema 6.2. OcHoBHoOE coep:KaHue OK 01
Hccnenosanue JlaGopaTopHble 3aHATHS OK 02
CBOHCTB JlaGoparopnas pabora «[IpUroToBIeHre pacCTBOPOBY.
AUCIICPCHBIX [IpuroToBjeHre pPacTBOPOB 3aJaHHON (MOJISPHON) KOHIEHTpauMu (C HPAKTUKO-OPHMEHTUPOBAHHLIMH
CHCTCM JUTs MX BOIIPOCAMH), ONIPEAEIIEHUE CPEIbI BOAHBIX PACTBOPOB.
MACHTH(HKALH Jlaboparopnas pabota «lccrnenoBanue TUCIEPCHBIX CHCTEM.

[IpuroToBrieHue M U3y4YE€HHUE CBOMCTB IUCHEPCHBIX CHUCTEM pa3HBIX BHJIOB: CYCIECH3UHU, SMYIbCHUH,

KOJUIOUAHOTO pacTBopa. CpaBHEHHE CBONCTB MCTUHHBIX M KOJUIOMJHBIX PACTBOPOB, BBISBICHHUE OCHOBHBIX

pa3TUUUil MEXITY HUMH.
Paznen 7. KauecTBeHHbIe peakiiuu 00HAPY:KeHHs] HEOPTAHNYECKUX U OPraHMYeCcKHUX BellecTB
Tema 7.1. OcHoBHOe conep:xaHue OK 01
OGHapyxeHue JlaGopaTopubie 3ansTHS OK 02
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HEOPraHUYECKUX
KaTUOHOB U

KadecTBeHHBIE XUMUUECKUE PEAKIIH, XapaKTepHbIE 115l OOHAPYKEHUSI HEOPraHUYECKHUX BEIIECTB (KaTHOHOB
u aunoHoB). CocTaBlieHHE ypaBHEHUN peakuuii oOHapyXeHus: KaTHoHOB [-VI rpynn u aHuOHOB, B T.4. B

AHMOHOB MOJICKYJISIPHOM ¥ HOHHOMU (popmax.
Peaknu 0OHApyXEHUST HEOPTAHUICCKUX BEIIECTB B PEATBHBIX 00BEKTaX OKPYKAIOMIEH CPEIbI.
Tema 7.2. OcHoBHOE coep:kaHue OK 01
OGHapyxenue JlaGoparTopHuble 3aHATHS OK 02
OpraHN4eCKUX OO6HapyxeHue OpraHnueCcKrX COSAMHEHUHN OTIETBHBIX KJIACCOB.
BCILIECTB JlabopaTopHast paboTa Ha BEIOOD:
OTACJIbHBIX 1. JJaGoparopnas padota «KauecTBeHHBIE peaKIIMK Ha OTJCIbHBIC KJIACCHI OPraHUYECKUX BEIIECTBY.
KJIaCCOB € [IpoBeneHne KauecTBEHHbBIX PEAKIIHI, UCIIOIb3YEMBIX JJIs1 OOHAPYKEHHSI OPraHUYECKUX BELIECTB PA3IUUHBIX
UCIOJBb30BAHUEM | kj1accoB: (DEHOJIOB, abJETUIOB, KpaxMalia, YKCyCHON KUCIOTHI, aMUHOKHUCIIOT, OeKoB U ap. Onucanue
Ka4C€CTBCHHBIX HaOJIIOaeMBIX SIBJICHHM U COCTABIICHNE XUMUYECKUX PEAKIIHI 1/UITH CXEM.
peakiui 2. JJabopatopnas pabota «KayecTBeHHbIN aHAIN3 OPraHUYECKUX COeTMHEHUH M0 (HYHKIIMOHATIBHBIM
rpymnmam.
[IpoBeneHne KaueCTBEHHBIX PEAKIINI, UCIIOIb3YEMBIX JUISl PACIIO3HABAHUSI OPrAHMYECKUX BEILIECTB
OTJIEIbHBIX KJIACCOB MO (YYHKIIMOHAJIBHBIM I'PYIINaM: Ha IPUMepe AMHUHOKHUCIIOT U KapOOHOBBIX KHCIIOT,
CIUPTOB U (PEHOJIOB, abAETHA0B U KeTOHOB. Onncanne HabMI0JaeMbIX SIBICHUN U COCTABICHHE XUMHUECKUX
PEeaKIMil U/UITH CXEM.
IIpodeccnoHabHO-OPUEHTUPOBAHHOE COAepKaHMe (COlAePKAHUE TPUKJIATHOTO MOXYJIS)
Paznen 8. XuMusi B ObITY M IPOM3BOJCTBEHHOM AeSITEJIbHOCTH YeJI0BEKA OK 01
Tema 8.1. OCHOBHOE COIep:KaHUe OK 02
XuMus B OBbITY H OK 04

Teopernyeckue 3aHATHS
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IIPOU3BOJICTBEHHOU OK 07
ACATCIABHOCTH DKOJIOrMYecKas GE30IaCHOCTh HOCIIEACTBHI OBITOBOM M IPOU3BOACTBEHHOMN IEATEILHOCTH YEI0BEKA, 2 0K 09
HeJaoBeKa CBSI3aHHAs ¢ EPePabOTKOM BEIIECTB; MOMCK M aHAIIM3 XUMUYECKOH HH(POPMALMK M3 PAa3IMYHBIX MCTOUHUKOB K 2.2
(HayuHast 1 yueOHO-Hay4dHas TUTEPATypa, CPeICTBA MaccoBOi nH(popMaruu, cetb IHTepHET U 1pyrue).
Keticrl (c yuerom Oymymieit nmpodeccHoHanbHOM AeITeTbHOCTH) Ha aHATU3 WH(OPMAIIUU O
MIPOU3BOICTBEHHOM IEATETFHOCTH YEJIOBEKA, CBSI3aHHOW C MepepaboTKON U MOy4YeHHEM BEIIECTB, a TAKXKE C
HKOJIOTUIECKOI 0€30MacHOCTHIO.
Pa3nen 9 UccienoBanne 1 XMMHYeCKHIl aHAJIN3 00beKTOB OMochepbl 18
Tema 9.1.0cHOBEI [OCHOBHOE COepPKAHME OK 01
71abopaTOPHOM JIaGopaTopHbie 3aHsATHS K 2.2
NPaKTHKH B .
HpOGheCCHOHATHHBI JlabopaTtopHnast pabota «OCHOBBI JTAOOPATOPHOU MPAKTUKH. ’
X TA6OpATOPHAX JIaGopaTopHast mocya U XuMu4eckne peakTuBbl. OCHOBHBIE JTabopaTopHBIe oneparin. JlabopatopHoe
obopynoBanue. TexHuka 0€30MaCHOCTH | MpaBwia paboThI (TIOBEICHMS) B JIAOOPATOPHH.
Tema 9.2. OcHoBHOE coep:kaHue OK 01
XUMUYIECKUH Teopernyeckoe o0yueHue OK 02
aHaH3 MpO0 BO/Ib! Knaccugukanus mpo0 BoJIbI IO BUAY U HA3HAYCHUIO, UCXOS U3 €€ XMMHUYECKOTO COCTaBa. OK 07
OpraHosenTHIecKue CBOMNCTBA (3amax, Mpo3pavHOCTh, IIBETHOCTh, MyTHOCTB) BOJIbl. KHCIIOTHOCTD U MK 2.2
IIETI0OYHOCTh BOABI. pH cpenbl U MeTo ikl ee onpeneneHust. JKeCTKOCTh BOABI U METO/IbI €€ OTIPEICIICHUSI.
CyIIHOCTh METO/1a TUTPOBAHHS.
Bunpl )kecTKOCTH BOJIBI (BpeMEHHAS U TIOCTOSIHHAS). JKEeCTKOCTh BOJIbI KaK IPUYHHA BBINAJICHUS O0CAJIKOB WIN
00pa3oBaHUs COJICOTIONKECHNUN, UIMEIOIIIMX MECTO B OBITY M Ha MPOU3BOJICTBE. 5

Cocrasn COHCﬁ, BBI3BIBAIOIIUX KECTKOCTh BOJbI. XUMHUYECKHE IMPpOLECChI, YCTPAHAOIIHUEC KECTKOCTH BO/IbI.
ypaBHeHI/IH XHUMHYCCKHUX peaKHHﬁ, HWIUTIOCTPUPYIOIIUX ITPOLECChI, MPOUCXOAAIINNEC IIPU YCTPAHCHHUU
KCECTKOCTH. yCTpaHeHI/Ie BpeMeHHOﬁ JKECTKOCTH OBITOBBIMU U XUMHYECKUMHU crioco0amu. CriocoObl
YCTPAHCHUSA MMOCTOSIHHOM ’KECTKOCTH.
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CriocoObI BEIpaKEeHUST KOHIICHTPAIIMH PACTBOPOB: MAacCOBast A0JIsl pACTBOPEHHOTO BEIIECTBA, MOJISIPHAS U
MOJIsUIbHAsL KOHLIeHTpaluu. Tutp pactBopa. Pemenue npakTuKo-OpUEeHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI
Ha pacyeT KOHIICHTPAILMK 3arpsA3HSIOMINX BEIIECTB U UX CPABHEHHE C MPECIHHO JOMYCTUMBIMU
konneHTpamumsmu (IIIK).

JlabopaTopHble 3aHATUSA

HccnenoBanne XuMU4YeCKOro cocTaBa npo0 BOJIBI.

JlabopaTopHast pabota Ha BEIOOD:

1. JJTaboparopHnas pabota «OuncTka BOJBI OT 3arpsi3HEHUI.

Wcnonb3oBanne MeTo10B GUIBTPOBAHUS U a1COPOLIMN IJIsl OTJCJICHUS 3arpsi3HEHUN B MccieayeMoi mpooe
BOJIbI. BBIOOP METO1a OUMCTKH B 3aBUCHMOCTHU OT B 3arpsi3HeHus. CpaBHeHUE YPPEKTUBHOCTH
PA3IMYIHBIX METOJ0B OUUCTKHU BOJBI B PA3HBIX YCIIOBUAX (B J'Ia60paTOpI/II/I, B JOMAalIHUX U ITIOJIEBBIX
YCIIOBHUSX).

2. JJabopatopnas pabota «Onpenenenre pH BoJbl U €€ KUCIOTHOCTH.

Omnpenenenne pH cpeabl ¢ MOMOIIBIO YHUBEPCATBHOIO MHAMKATOPA. Mcrosnb30BaHNe TUTPOBAHUS IS
olnpeneneHus KucioTHoctu. Omnpeenenue oo1ei KUCI0THOCTH BOBI, pacyeT CBOOOIHON KUCIOTHOCTH.
Omnpenenenue o0mIet u cBoO0AHOM IenoYHOCTH. COCTaBJICHHE YPaBHEHUN PEaKIIUiA, TPOTEKAIONINX TPH
OIpeNIeNIEHNH KMCIOTHOCTH/ IEIOYHOCTH MPO0 BOABI. Y CTAHOBJIEHUE CIIOCOOOB UCIIOJIb30BaHMS
HCCIIEZIOBAaHHBIX ITPOO BOJIBI B )KU3HEIEATEILHOCTH YE€JIOBEKA, HA OCHOBE MOJIYYEHHBIX JAaHHBIX O COCTABE.
3. JIaboparopHas pabota «OmnpeeseHle KECTKOCTH BOAbI U CIIOCOOBI €€ YCTPAHEHUS .

CrniocoObl ycTpaHEHUs BCEX BUJIOB )KECTKOCTH B 3aBUCHUMOCTHU OT COCTaBa COJIeH kKeCTKOCTH. Pemenue
SKCIEPUMEHTAIbHOM 3a/1a4X Ha BBISBICHUE BPEMEHHOM U OCTOSHHOM )KeCTKOCTH BOibl. OIleHKa
BEPOSATHOCTH YCTPAHEHUS BCEX BUJIOB J)KECTKOCTH B IOMALITHUX YCIOBHSIX.

Tema 9.3.
XUMHUYECKUH
KOHTPOJIb Ka4eCTBA
MIPOAYKTOB
IMUTaHUS

OcHoOBHOE cojlep:KaHue

Teoperuyeckoe o0yueHue

KadecTBeHHBIN XUMUYECKUI COCTAB MPOJAYKTOB NMuTaHus. BemecTBa, panbcudunupyronme npoaykTsl
MIUTaHUs, U BELLIECTBA, 3arpsA3HAIOIINE IPOAYKThI MUTaHusA. OnpeeseHne 3arpa3HsaonX XUMUYECKUX
BEIIECTB B MPOAYKTaX MUTaHUs, ONPEAEICHUE BELLECTB, HE 3asBJICHHBIX B COCTABE IPOJYKTOB TUTaHMS.

JlabopaTopHble 3aHATHSA

HccnegoBanne XUMHYECKOI0 COCTaBa MMPOAYKTOB IMAUTAHUA.

OK 01
OK 02
OK 07
OK 09
IIK 2.2
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JlaboparopHas paboTa Ha BEIOOD:

1. JIabopatopnas pabota «OOHapyXeHHE HUTPATOB B POAYKTAX MUTAHUI.

HccnenoBanue MaTepraoB MOIYKOJIHMUYECTBEHHBIM METOIOM OIpEIeNICHHs] HUTPATOB C MCIIOJIb30BAaHUEM
mrdennaMuHa (KOPHETUIOAbI OBOLICH, JINCThS M KOYEPBDKKA KAITyCThI, TUIOABI (PPYKTOB). AHAIN3 YPOBHS
3arps3HEHUs] HUTPATaMU 110 HHTEHCHUBHOCTH OKPAIIMBAHUS MPOTYKTOB PEAKIIHH.

2. JJaboparopnas pabota «lccrienoBanre MpoIyKTOB MATAHUS HA HATMYHAE YIIICBOJIOBY.

HccnenoBanne MOJIOUHBIX MTPOAYKTOB HA HATMUME KpaxMana. MccnenoBanue mpoayKTOB Ha HaJIMYUE
TJTFOKO3BI.

OcHOBHOE coiep:KaHue OK 01
Teoperuueckoe oGyuenue OK 02
Tema 9.4. OK 07
XUMUYECKUH Knaccuduxkanys noys 1o BUIy U HA3HAYEHHIO, UCXOS U3 XUMHUYECKOTO cocTaBa. MieHTuduKamus npoost OK 09
aHaiu3 poo ITOYBHI 110 €€ XUMUYECKOMY COCTaBY, ONIMCAHNE BO3MOKHOCTEN €€ TPUMEHEHUS. MK 2.2
TOYBBI TpebGoBaHus K KaueCcTBY MOYBBI Pa3IM4HOr0 HazHaueHus. Onrcanne 0COOEHHOCTEN HCI0JIb30BaHUS MTOYB B
3aBUCHUMOCTH OT THIIOB, CHOCOOBI YIIYYIlIEHUsI KaueCTBa MOYB B 3aBUCUMOCTH OT Ha3HAYEHUS.
O065acTH UCTIOIH30BAHMS OPraHUYECKUX yIOOPEHHH B 3aBUCMMOCTH OT KaueCTBEHHOI0 cocTtaBa. Onucanue
OpraHMYECKUX YAOOpEeHUN U UX MPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUIHOCTH.
Tema 9.5. OcHoBHOE coep:KaHue OK 01
Uccnenosanne Teoperuueckoe ofyuenue OK 02
00BEKTOB Y4eOHO-HcCIe0BaTENBCKUN MTPOCKT B 00JIACTH UCCIIeI0OBaHMS 00BEKTOB Onocdepbl. O630p TeM ydueOHO- OK 04
Grocdepst HCCIIEIOBATENIbCKUX MPOEKTOB. AJITOPUTM BBITIOJIHEHUS TpoekTa. Onpenenenue npodieMbl UCCIeI0BaHUS. OK 07
MerTo bl TOUCKa, aHATTU3a U 00pPa0OTKH HHPOPMALIMH O TIPOCKTE B PA3TUYHBIX UCTOUYHUKAX. OK 09
IIK 2.2

O6ocHOBaHUE aKTYaIbHOCTU BBIOPaHHOM TeMbl. BrisBiieHHe MpoOiaeMbl uccienoBaHus. Beioop 00beKTOB U
MeTo10B uccienoBanus. [locranoBka nesneit u 3agayd uccienoBanus. OnpeneneHue IpoayKTa HCCIeIOBaHMUS.
Omnpenenenue 3TanoB U COCTABIICHHE IJIaHa UCCIIEeI0BAHUS.

JlabopaTopHble 3aHATHS

HccnegoBanue MPEAJIOKCHHOT'O 00beKTa Ha KHUCJIIOTHOCTD, IICJIOYHOCTD, XHMHUYECKHUM COCTaB (38.Fp$[3HI/ITeJ'II/I,
MakKpo- u MI/IKpOSHCMCHTBI). 06pa60T1<a PE3YyJIbTATOB HUCCIICAOBAHUS. OI_ICHKa KadueCTBa HCCICAYCMOI'O
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OGLCKT&, HUCXO0Jd U3 PE3YyJIbTATOB XUMHUYCCKOI'0 aHaJIn3a.

NHauBuAyaIbHBIA POECKT

KoncyasTanun 2
IIpomexyToUuHasi aTTeCTALMS:

1 cemecTp — Apyrasi popMa KOHTPOIS,

2 ceMecTp — IK3aMeH 6
Bcero: 125
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3. YCJIOBHUS PEAJIMBAIIAU ITIPOTPAMMBI OBIIIEOBPA3OBATEJBLHOM YUEEHOM
JAUCHUIIJIMHBI

3.1. Jlna peanu3anum NporpamMmbl 0011e00pPa30BaTEJbHON Y4eOHOWH JAMCHUNIHHBI
NpeayCMOTPEeHBbI cJIeAyIolie clielHalbHble TOMELeHHs:

Kabuner xumun, OCHaIIeHHBIH 000PYI0BAaHUEM U TEXHHUECKUMH CPEJICTBAMH OOYyUCHHUS:

Ob6opynoBanue: Paboune Mecra mpenogaBaTeliss ¥ 00yJaronmxcs: J0cka MenoBas - L mIT., CTom
yuyeHudyecku — 16 wmT., cTyn ydeHuueckud — 32 mr., cton — 1 mr., ctyn — 1 wT., Xamo3u
BEpTUKAJBbHBIE - 3 IT., cei - 1 mT.

Kommutekt yueOHO-MeTOqMYEeCKON JOKYMEHTAIINH, TIAKaThI

Texuuueckne cpeiacTBa OOydUeHHs: MyJIbTHMEIUITHOE 0o0opymoBaHHe (HOYTOYK, SKpaH Ha
IITATUBE, IPOCKTOP)

3.2 UupopmanuonHoe odecnieyeHre peaanu3aliu MporpaMmbl

Cnucox OCHOBHOM JIMTEPaTypPhbI

1 | l'adpuensa O.C., OctopoymoB WN.I'., CnagxoB C.A. Xumwust (6a30BbIii ypoBeHb) 10
kiacc Yueonuk [Ipocsemnenue 2022 roa

2 | I'aopuensia O.C., OcropoymoB W.I'., CnaakoB C.A. Xumus (6a30BbIii ypoBeHb) 11
kiacc Yueonuk [Ipocsemnienue, 2022 ron

3 | Hukutuna H.I'. O0mmias u Heoprannveckast Xumus B 2 4. YacTp 2. XUMUS 3JI€MEHTOB:
y4eOHUK W TPaKTHKyM sl CpemHero mnpodeccuoHanbHoro obpaszoBanms / H.T.
Huxutuna, B.W. I'pebenbkoBa. — 2-¢ u3j., nepepad. u pomn. — Mocksa: M3narenscTBo
Opaiir, 2022. — 322 c¢. — (Ilpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-
03677-0. — Pexxum moctyma: Www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-
v-2-ch-chast-2-himiya-elementov-438696

4 | Huxkutnaa H.I'. O0mas n Heopranuveckas xumus. B 2 4. Hacte 1. TeopeTudeckue
OCHOBBI: Y4eOHUK U MPAKTUKyM JJsl CpeaHero mnpodeccHoHaibHOro odpazoBaHus /

H.I'' Huxwtuna, B.W. I'peGenbkoBa. — 2-¢ wu3zd., mepepad. m gom. — Mocksa:
MznarensctBo Opaiit, 2020. — 211 ¢. — (Ilpodeccrnonanbroe obpazoBanue). — ISBN
978-5-534-03676-3. —  Pexum JOCTyIa: www.urait.ru/book/obschaya-i-

neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-438695




4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBLHON

JUCLUILINHDBI

KOHTpOJIb N OIEHKA pacCKpbIBAKOTCA 4YEPE3 AUCHHUIUIMHAPHBIC PpE3YyIbTaTbl, YCBOCHHBLIC 3HAHUA U
HpI/I06peTeHHI>I€ CTyACHTAMU YMCHU, HAIPaBJICHHBIC Ha (l)OpMI/IpOBaHI/Ie O6HII/IX n HpO(l)CCCI/IOHaJ'H)HI)IX

KOMITETEHIIH.
Oomas/npogeccuoHanbHast Pazgen/Tema THun oleHOYHBIX MEPONPUATHH
KOMIIETEH IS

OK 01. Pl1,Temsr 1.1.,1.2 - UHJIWMBHUIYaJIbHbBIA OMPOC

Buibupath P2, Temnr 2.1,2.2 - MPaKTUYCCKHUE 3a/IaHUs U 337291

CIIOCOOBI peleHns 3a1a9 g i ) ;eMI’I i '1’43'22’43'33 - TCCTUPOBAaHHUC

npodecCHORATBHOfH P5’ TZMBI 5-1,5.2, . E OIICHOYHBIC CI;GILCTBa pyOeKHOTO

> LEMBI O.1,0. TEMATHYECKOTO) KOHTPOJIS

ACATEIbHOCTH P6 , Temi 6.1, 6.2

Hgfﬂﬁiﬁf;m’m K P7,Temb1 7.1,7.2

E OHTEKCTAM P8, Temsr 8.1 [IpoMexXyTOUHAs ATTECTAIIUSL:
P9,Temrr 9.1,9.2,9.3,9.4,9.5 - (1 CeMeCTp) - Ipyras (bopMa

KOHTPOJISL;
OK 02. P1,Temsr ,1.2 -- (1 cemectp) - DK3aMeH

OcCymiecTBISTh MOUCK,
aHaJIN3 M WHTEPIIPETAIHIO
nHpopmanuy,
HEO0O0XOINMMOM IS
BBITIOJTHEHUS 337124
npodecCHnoHaTbHOM
NeSITeIbHOCTH

OK 09.

Hcnonw3oBarh
WH(pOpMaITMOHHBIC
TEXHOJIOTUU B
npodeccruoHaIbHON
JeSITeNIbHOCTH

P 3, Temsr 3.1, 3.2,3.3
P 4, Temsr1 4.2,4.3
P5 ,Temsr 5.1,5.2

P 4, Temn1 4.3
P8, Temsr 8.1
P9, Temsr 9.1,9.2,9.3,9.4,9.5

OK 04.

PaGoTath B KOJIJICKTHBE U
Komane, 3hHEKTUBHO
B3aMMO/ICHCTBOBATH C
KOJUIETaMH, PYKOBOJICTBOM,
KIIMCHTaMU

P8, Temsr 8.1

OK 07.

ConeiicTBOBaTH
COXPaHCHHIO OKPYKaIOIIeH
Cpelbl,
pecypcocOepexeHmIo,

3¢ deKTUBHO AeiCTBOBATH B
Ype3BbIYAHHBIX CUTYAIHSIX

P6, Temn! 6.1,
P8, Temnur 8.1
P9, Temsr 9.1,9.2,9.3,9.49.5

IIK 2.2. U3roraBnmBaTh
BHYTPHANTEUHYIO
3aroToBKY U (acoBaTh
JIEKapCTBEHHbBIE CPEACTBA
JUISL TIOCIIE YOI EN
peanu3anuu

P8, Temmur 8.1
P9, Temn1 9.1, 9.2,9.3,9.4, 9.5




MHMHUCTEPCTBO HAYKH M BHICHIEI'O OFPA3SOBAHUSA
POCCHUVICKOM ®EJEPALINN

OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJIBHOE YUYPEXXJIEHUE BBICIIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKASA 'OCYJAPCTBEHHASA AKAAEMMWS»

CPEJHENPO®ECCHOHAJBHBINA KOJLIEK

®OH/J OHEHOYHbBIX CPEJACTB
JUTSL TIPOBEJICHUS TEKYIIETO KOHTPOJIS U TIPOMEXKYTOUHON aTTeCTallun
o0pa3oBaTeabHOM MPOTrpaMMBI

1o o0meodpazoBaTebHON y4e0OHO JTUCHUIINHE:
«XUMHSD»

s cnenuagabHocT 33.02.01 dapmauust

dbopmMa npoBeeHHs OLIEHOYHOU MPOLIEAYPHI
IK3aMeH

r. Yepkecck, 2023 roa



|. OBIIUE ITOJIOKEHUSA
@®onx ouenouynbix cpencts (POC) mpenHasHavyeH UIsi KOHTPOJIS M OLEHKH OOpa3oBaTelIbHBIX
JTOCTHKEHUH 00ydaronInXxcs, OCBOMBIIMX MPOrpaMMy 001eo0pa3oBaTebHON y4eOHOH qUCHUTUIMHBI
«XUMUA.
®OC BKIIOYAaET KOHTPOJIbHBIE MaTepHalibl Ui MPOBEIEHUS TEKYILErOo KOHTPOJIS M IPOMEKYTOUHOMN
arTecTanuu B OopMe IK3aMena.
@®OC pazpaboran B cooTBeTCTBHU ¢ DenepaibHbIM rOCyIapCTBEHHBIM 00pa30BaTEeIbHBIM CTAHIAPTOM

cpemHero o0mero o0Opa3oBaHUsI

JUCHUIIINHON «XUMUSD.

U pabodyeid mporpammoi oO0meoOpa3oBaTenbHON  y4eOHOM

I1. PE3YJBTATHI OCBOEHU S TUCIATLIAHBI, TOAJEXAIIENA ITIPOBEPKE

Kon n IlinanupyeMsble pe3y/ibTaThbl OCBOCHHUS AUCHUIIIMHBI ITokazarenu
HAHUMEHOBaHUe OLICHKH
?;z&ﬁlzfz:r;;‘ O0mmue JucuunJMHapHbIe
OK 01. B yacTu Tpya0BOr0 BOCIMTAHMS: | - BIAJAECTh CUCTEMOM XUMUYECKHUX -

Bri6upats - TOTOBHOCTH K TPYZY, OCO3HaHNE 3HaHMM, KOTOPAsi BKIIFOYAET: VHIUBU Ty JIbHBII
CrocoObl LIEHHOCTH MacCTEPCTBA, OCHOBOIOJIATAIOIINE TIOHATHUS omnpoc
peleHus 3a1a4 | TpyroJirooue; (XMMUYECKH 27IeMEHT, aTOM, - TIPAKTUYECKHE
npodeccuoHallb | - FOTOBHOCTb K aKTUBHOM UIEKTPOHHAs 000JI0UKa aTOMa, S-, P-, | 3alaHMsl U 3aJa4u
HOM JEATSILHOCTH TEXHOJIOTHUECKON U | -3JIeKTpOHHBIC OPOUTATIH ATOMOB, - TECTUPOBAHUE
JESTEIILHOCTH COLIMAJIBHOW HAIIPABJIEHHOCTH, MOH, MOJIEKYJIa, BaJICHTHOCTB, - OLICHOYHBIE
IPUMEHUTEIBHO | CIIOCOOHOCTh MHUIIMMPOBATH, JNEKTPOOTPULIATENILHOCTD, CTEIICHh | CPEACTBA
K pa3IM4HbIM IJIAHUPOBATh U CAMOCTOATENIBHO OKHUCJICHHs], XUMHYECKAs CBA3b, pyOeKHOTO
KOHTEKCTaM BBIIIOJIHATH TAKYIO JESATCIBHOCTD; MOJIb, MOJIIPHAsi Macca, MOJISIPHBII (TeMaTHyYecKoro)
- UHTEPEC K pa3INyHbIM cepam 00BEM, YrIIepOAHbIH CKeTeT, KOHTPOJIS
po(hecCUOHABHON AEATENBHOCTH, | (DYHKIMOHANbHAs Ipynna, pajuKkal,
OgiajeHne yHUBepPCAJIbHBIMH U30MEpUsl, U30MEPHI, Bompocer n
Y4eOHBIMHU II03HABATEIbHBIMH TOMOJIOTMYECKUH PsiZ, TOMOJIOTH, 3a1a4u K
AeHCTBUIMMU: YTIIEBOIOPOBI, KUCIOPOI- U JK3aMEHY

a) 0a30BbIe JIOrHYecKHe
NelcTBHA.

- CaMOCTOATEILHO (hOPMYIIMPOBATH
Y aKTyaJlu3upoBaTh Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBAThH CYILECTBEHHBIH
MIPU3HAK WM OCHOBAHUS IS
CpaBHEHUs, Kiaccu(pHUKaIuu u
000011IeHN;

- ONPEAENSTh LENU JeATEIbHOCTH,
3a/1aBaTh apaMeTPbl U KPUTEPUHU
UX JOCTUKEHHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U
MPOTUBOPEYUS B pACCMAaTPUBAEMBIX
SIBIICHUSX;

- BHOCUTh KOPPEKTHUBHI B
NeSATeIbHOCTh, OIIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETISIM,
OLIEHUBATh PUCKHU MOCIEACTBUI
NeSTeIbHOCTH;

- pa3BUBATh KPEATUBHOE
MBIIUICHUE MPU PEIICHUT

a30oTcoacCpKaAME COCANHEHUA,
OHOJIOTMYECKN aKTUBHBIE BCIICCTBA

(yryieBopl, )KMpHI, OCTIKH), MOHOMED,

HOJIMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEINHEHMS,
KPHUCTAJJINYECKas pelleTKa, TUIIbI
XUMUYECKUX peaKInii
(OKUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE, 3K30-U
SH/IOTEPMHUUECKHUE, PEAKIIUN
HOHHOTO 0OMeHa), pacTBOD,
JIEKTPOJIUTHI, HEANEKTPOJIUTHI,
IEKTPOIUTHYECKAs UCCOLMALINS,
OKHUCIIUTEINb, BOCCTAHOBUTENb,
CKOpPOCTh XUMHUYECKOM peakiuy,
XMUMHYECKOE PaBHOBECHE), TEOPHU U
3aKOHBI (TEOpUsi XUMHUYECKOTO
CTPOEHHUS OPTaHNUECKUX BEIIECTB
A.M. byrneposa, Teopus
EKTPOIUTUYECKON TUCCOIIUAIINY,
nepuoanueckui 3akox ..
MeHieneeBa, 3aKOH COXpaHCHUS




KU3HEHHBIX TPOOIEM

0) 0a3oBbIe HCCIEN0BATEIbCKHE
JlefiCTBUSA:

- BJIAJICTh HABBIKAMH y4EOHO-
HCCIIEA0BATEIBCKON U IIPOEKTHOM
JCSATEIbHOCTH, HABBIKAMU
paspernieHus npooseM;

- BBISIBJIATH TPHYUHHO-
CJICAICTBCHHBIC CBSI3H U
aKTyaJIM3UpOBaTh 3a/1a4y,
BBIJIBUTATh THIIOTE3Y €€ PEIICHUS,
HaXOJUTh apTYMEHTBI JJIsI
JI0KA3aTelIbCTBA CBOMX
YTBEPKJICHUH, 3a/1aBaTh
MapaMeTpsl U KPUTSPUU PEIICHUS;
- aHAJIM3UPOBATH TOJyYEHHBIE B
XO0JIe PEIICHHS 3a]1a4Ml pe3yIbTaThl,
KPUTHUYECKH OIEHUBATH UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH
W3MCHECHHE B HOBBIX YCIIOBUSX;

- YMETb MePEHOCUTH 3HAHUS B
MMO3HABATEIHHYIO W MPAKTHIECKYIO
00JTaCTH )KU3HEACATEITLHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00IacTei;

- BBIJIBUTATh HOBHIC UJICH,
npeyiaraTh OpUrHHAIbHBIC
TTOJIXOJTBI U PEIICHHUS;

- CIIOCOOHOCTh WX HUCITOJIb30BAHUS
B II0O3HABATEJIBbHON U COLMAJIbHOM
MPaKTHUKE

Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUH SI3bIK XUMUH,
(dakToJIOTHYECKUE CBEACHHUS O
CBOMCTBAX, COCTABE, IIOJy4YEHUU U
0€30MacHOM MCIOJIb30BaHUU
BOXHEUIINX HEOPraHUYECKUX U
OpPraHUYeCcKUX BEUIECTB B OBITY U
NPaKTUYECKOH e TebHOCTH
YEJI0BEKa;

- YMETh BBISBIISITH XapaKTepHBIC
NPU3HAKH U B3aUMOCBSI3b
W3YYCHHBIX TIOHITHIA, TPUMEHSATh
COOTBETCTBYIOIIUE MMOHITHS TIPU
OTIMCAaHWH CTPOCHUS U CBOICTB
HEOPraHMYECKUX U OPraHUIECKUX
BEILECTB U UX IPEBPALLECHUN;
BBISIBJIATH B3aUMOCBSI3b XUMHUYECKUX
3HAHUU C IOHATUAMU U
NPECTaBICHUSAMHA APYTHX
€CTeCTBEHHOHAYYHBIX PEJIMETOB;
- YMETb UCIOJIb30BAaTh
HAaNMEHOBAHHS XUMHUYIECKHUX
COEAMHEHUHN MEXIYHapOIHOTO
CO103a TEOPETUYECKON U
MPUKIATHON XUMHUH U TPUBHAJILHBIC
HA3BaHMSI BAKHEHIIINX BEIIECTB
(3THIIEH, alleTHIIEeH, TIHUIepHH,
denon, popmanbaeru, ykCcycHas
KHCJIOTa, TIUIMH, YTapHbIH ras,
YIJIEKUCIBIN T'a3, aMMHUaK, ramieHas
U3BECTb, HETalIeHas U3BECTh,
MUTHEBAs COJIA U IPYTHX),
COCTaBIIATH (POPMYJIBI
HEOPraHMYECKUX U OPraHU4YEeCKUX
BEUIECTB, YPABHEHUS XUMHUECKUX
peaxiuii, OObSICHITh UX CMBICII,;
MOJATBEPXKIaTh XapaKTepHbIE
XMUMHYECKHE CBONCTBA BEIIECTB
COOTBETCTBYIOIIIUMHU
SKCIIEPUMEHTAaMU U 3aIlUCAMU
yYpaBHEHUN XUMHUYECKUX PEaKIUit;
- YME€Th YCTaHABJIUBATh
NPUHAAIEKHOCTh U3yYEHHBIX
HEOPraHMYeCKUX U OPraHUYeCKuX
BEIIECTB K OIpeJIeIEHHBIM Ki1accam
U TPYINIIaM COEUHEHU,
XapaKTepu30BaTh UX COCTaB U
Ba)XKHEUIIIME CBOWCTBA; ONPEACTATh
BUIbI XUMUUECKUX CBsI3EH
(KOBaJIeHTHAs!, HIOHHAS,
MeTaJuIn4yecKas, BOJIOPOJIHAS ), TUIIBI
KPUCTAINTNYECKUX PELIETOK
BEIIECTB; KIaCCU(PHUIIUPOBATH
XUMUYECKHUE PEaKLUH;

- chopMUpPOBATh MPEACTABICHUS: O




XUMHUYECKON COCTABIIAIOLIEH
€CTECTBEHHOHAYYHOU KapTHUHBI
MUpA, POJIM XUMHH B TIO3HAHUH
SIBIICHUH MTPUPOJIBI, B POPMUPOBAHUH
MBILUICHUS U KyJIbTYPBI JINYHOCTH,
ee QyHKIIMOHATHHOU TPAMOTHOCTH,
HE0OX0IUMOM Ui pelieHus
NPaKTUYECKUX 3a/1a9 U
9KOJIOTMYECKU 0OOCHOBAHHOTO
OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJIHOM CpelE;

- YMETb MPOBOJUTH PACUYETHI 110
XUMHUYECKUM (popmyrnaMm U
YpaBHEHHUSM XHUMUYECKUX PEAKIHA C
UCIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH, XapaKTEPH3YyIOLIIX
BEILIECTBA C KOJMYECTBEHHOMN
CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE YCIIOBUS) Ta30B,
KOJINYECTBA BEIIECTBA,
UCTIOJIb30BaTh CHCTEMHBIE
XUMAYECKHE 3HAHUS JIJISl TIPHHSTHS
pelIeHni B KOHKPETHBIX KU3HEHHBIX
CUTYaIHsX, CBSI3aHHBIX C
BEUIECTBAMU U IPUMEHEHUEM

OK 02.
OcymiecTBIATh
MOUCK, aHATIN3 U
MHTEPIPETAIIIO
nHpopManuu,
HE00X0 MO
L
BBITIOJTHEHHU S
3a/a4
npodeccuoHab
HOWU
JesITEeNbHOCTH

OK 09.
Hcnonb3oBath
nH(pOpPMAITMOHH
bI€ TEXHOJIOTUU
B
npogeccuoHanb
HOWU
JesITeNbHOCTH

B 00s1acTH IEHHOCTH HAYYHOT' 0
NMO3HAHUS:

- chOPMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha TUAJIOTE KYJIbTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B MOJUKYJIBTYPHOM
MUPE;

- COBEPIIIEHCTBOBAHUE SI3bIKOBOU U
YUTATEIbCKOM KYJIbTYPHI KaKk
CpEeICTBa B3aUMOACHUCTBUS MEXKIY
JIOJIbMU U TIO3HAHUS MUPA;

- 0CO3HAHUE LIEHHOCTHU HAyYHOU
NEeSATEbHOCTH, TOTOBHOCTD
OCYHIIECTBJISATh MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSTENIBHOCTD
VWHJIMBUIyaJIbHO U B TPYIIIIE;
OBJajieHHe YHUBEPCAJIbHBIMH
y4eOHBIMHU MO3HABATEIbHBIMH
AeCTBUSAMMU:

B) padorta ¢ nHgopManmeii:

- BJIa/IETh HABBIKAMU MOJIYYECHUS
nH(OpPMAIIUU U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSATEIHEHO
OCYIIECTBJISITh MMOUCK, aHAJIU3,
CUCTEMATU3alluI0 U

- YMCTh IINIaHUPOBATH W BBIINIOJHATH

XUMHYECKUN 9KCIEPUMEHT
(mpeBpateHus OpraHUYECKUX
BELICCTB npu HarpeBaHuH,

MOJIy4YeHUE ITUJICHA M M3YyYEHHUE €ro
CBOMCTB, Ka4eCTBEHHbIEC PEaKIMU Ha
aNbJIerupl, Kpaxmana, YKCYCHYIO
KUCJIOTY; JleHaTypalus OelKoB Mpu
HarpeBaHWHU, I1BETHBIE  pEaKLUU
0eIKoB; IPOBOJIUTD peaxkuuu
MOHHOTO 0OMeHa, OIpeneysITh Cpeay
BOJHBIX PAcCTBOPOB, KayeCTBEHHbBIE
peakiuu Ha cyibpar-, kapOoHaAT- U
XJIOPUJI-AaHUOHBI, Ha KaTHOH
aMMOHHS; pemiarthb
SKCIIEPUMEHTANIbHBIE  33Ja4dl IO
temaMm "Metamnsl" u "Hemertamnsr")
B COOTBETCTBUM C  HpaBUIAMHU
TEXHUKHU 0€30I1aCHOCTH npu
oOpalmieHMH ¢  BeUIECTBAMU U
1a00paTOPHBIM o0opynoBaHUEM;
MPEJICTABISTh pe3yabTaThl
XMUMHUYECKOTO  JKCIIEpUMEHTa B
dopme 3arucu ypaBHEHUI
COOTBETCTBYIOLIMX  peakiui |
dbopMynupoBaTh BHIBOJBI Ha OCHOBE
9THUX PE3yJIbTAaTOB;

- yYMeTh aHAIM3UPOBATH
XUMUYECKYIO nH()OPMAIIHIO,




HMHTEPIPETANNIO HHPOPMAITHH
Pa3IUYHBIX BUJIOB U (popm
MIPE/ICTaBIICHHS;

- CO3/IaBaTh TEKCTHI B PA3IMYHBIX
(dbopmarax ¢ yueToM Ha3HAUCHUS
MH(OPMALIUY U TICTIEBO
ayJIUTOpUH, BbIOUpas
ONTUMAIIbHYIO (hOpMYy
MIPEJICTABJICHNS ¥ BU3yaIH3aIiy;
- OIIEHUBATH JIOCTOBEPHOCTb,
JCTUTUMHOCTh WH(OPMALINH, €€
COOTBETCTBHUE TIPABOBBIM U
MOPAITEHO-ITUYECKHM HOPMaM;

- HCTIOJIK30BATh CPEJCTBA
MH(OPMALMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA B
pEIICHHH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX H
OpraHU3aI[MOHHBIX 33124 C
cobmoieHneM TpeOoBaHUN
PrOHOMHUKH, TEXHUKH
0e30IIaCHOCTH, TUTHEHEI,
pecypcocOepekeHusl, TPaBOBBIX U
ATHUYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 06€30TacHOCTH;
- BJIaJIETh HaBBIKAMHU
pacrno3HaBaHUs U 3alUThI
nHpopManuu, HHOOPMAITMOHHOM
0€30I1aCHOCTH JINYHOCTH

MOJTy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(cpenctB  MaccoBoil MH(pOpMAINH,
ceTb MIHTEpHET U apyrue);

- BJIAZETh OCHOBHBIMH METOJaMHU
HAy4YHOTO TIO3HAHMS BEIIECTB U
XUMHUYCCKUX SIBJICHUH (HAOJIOICHHE,
U3MEpeHue, HKCTIIEPUMEHT,
MOJICIMPOBAHUE);

- YMETh TMPOBOAMTH PACYETHI IO
XUMHYECKUM bopmynam u
YpaBHEHHUSAM XUMHUYECKUX PEAKIUIl C

HCII0JIb30BAHUEM bu3nIecKux
BEJIMYHH, XapaKTePU3YIOIINX
BEILIECTBA c KOJINYECTBEHHON
CTOPOHBI: MaccChl, obbema
(HopMmallbHBIE  YCJIOBMSI)  Ta3oB,
KOJINYECTBA BEIIIECTBA,
UCTIOJIb30BATh CHCTEMHBIE

XUMHWYCCKHUEC 3HaHUA IJId IMPUHATHA
pemeHHﬁ B KOHKPETHBIX )KU3HCHHBIX
CUTyalusx, CBA3aHHBIX C
BCIICCTBAMHU U UX ITPUMCHCHHUEM

OK 04.
PaGoTats B
KOJUIEKTHUBE U
KOMaHje,

3¢ HEeKTUBHO
B3aUMO/I€HICTBO
BaTh C
KOJUIETaMH,
PYKOBOJICTBOM,
KJIHEHTaMH

- TOTOBHOCTb K CAMOpa3BUTHIO,
CaMOCTOSATEJIBHOCTH U
CaMOOIIPE/IEIICHUIO;

-OBJIa/IeHHE HaBbIKAMU y4eOHO-
HCCIEA0BATENbCKOM, IPOEKTHON 1
COLIMANIBHOM JeSITEIbHOCTH;
OBgiajieHNe YHUBEPCAJIbHBIMHI
KOMMYHHKATHBHBIMHU
JefCTBUSIMH:

0) COBMeCTHas J1eSITeJIbHOCTD.

- IOHUMATh U UCTOJIb30BATh
IpeUMyIIecTBa KOMaHIHOU U
UHAUBUYAIbHOM paboThI;

- IPUHUMATh LI€JIH COBMECTHOM
JESITEIbHOCTH, OPraHU30BbIBATh U
KOOPJIMHUPOBATH ACUCTBHUS IO €€
JOCTH>KEHUIO: COCTABIIATH IJIaH
JNEUCTBUMN, paclpeAciATh POJIU C
Y4ETOM MHEHHUH yYaCTHUKOB
o0CyX/1aTh pe3yabTaThl
COBMECTHOM paboThI;

- KOOPAMHUPOBATH U BBINOJIHATh
paloTy B YCIOBHSIX pEaIbHOTO,
BUPTYaJIBHOTO U
KOMOMHHPOBAHHOTO

- YMCTh IINIaHUPOBATH W BBIINIOJHATH

XUMHYECKUN 9KCIEPUMEHT
(mpeBpaieHus OpPraHUYECKUX
BEIICCTB npu HarpeBaHuu,

HOJIy4eHUE 3TUJIEHA U U3YyYCHHE ero
CBOMCTB, Ka4eCTBEHHbIEC PEAKLIUU HA
QIBJETUABI, KpaxMal, YKCYCHYIO
KUCJIOTY; JleHaTypaunus OelKOB IpHu
HarpeBaHWU, LIBETHbIE  PEAKLUU
0€eIKOB; POBOJIUTH peakuuu
HMOHHOTO 0OMEHa, ONpeNeNiTh CPeay
BOJIHBIX PAacTBOPOB, KayeCTBEHHbIE
peakuuu Ha cynbdar-, KapOoHaT- U
XJIOpUI-aHUOHBI, Ha KaTHOH
aMMOHUS; pelarhb
JKCIEpUMEHTAbHbIE  3aJauud 0
temaMm "Metamns" u "Hemertamnsr")
B COOTBETCTBUM C  HpaBUIAMHU
TEXHUKHU 0€301acHOCTH npu
oOpamieHMH ¢  BEUIECTBAMU U
1a00paTOPHBIM o0opynoBaHUEM;
NPEeCTaBIIATh pe3yabTaThI
XMUMHUYECKOTO  JKCIIEpUMEHTa B
dopme 3arucu ypaBHEHUH
COOTBETCTBYIOIIIMX  peakuul U




B3aHUMO/JICHCTBUS,

- OCYILIECTBJISITH TO3UTHUBHOE
CTpaTEeTUYECKOe MOBEJCHUE B
Pa3JIMYHBIX CUTYAIUSX, POSBIIATh
TBOPUYECTBO U BOOOpakeHUE, ObITH
WHUIMATUBHBIM

OBJjajieHHe YHUBEPCAIbHBIMHU
peryJATUBHBIMM JeHCTBUIMU:
) NpUHATHE ce0sl U IPYTrHX
JIIOeH:

- MPUHUMATh MOTHUBBI U aPTyMEHTBI
JPYTUX JIOJICH PHU aHATU3Ee
pe3ynbTaTOB JAEATEIHHOCTH;

- IPU3HABATh CBOE MPABO U MPABO
JIPYTUX JIF0JIeH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH
TMOHUMATh MHP C TIO3UIIUN JPYTOTO
YEJIOBEKA;

(dbopMynupoBaTh BBHIBOJBI HA OCHOBE
ITUX PE3YNIbTATOB

B o00J1acTH DKOJIOrHYECKOT 0

- copMHUpOBATH TIPEACTABICHUS: O

OK 07. BOCIIUTAHUA: XHUMHYECKOM COCTaBIIAIOIICH
ConeiictBoBaTh | - CHOPMHUPOBAHHOCTH €CTECTBEHHOHAYYHOW KapTHUHBI
COXpaHEHUIO 9KOJIOTUYECKOU KYJIBTYPHI, MHUpa, POJM XUMHH B TIO3HAHUH
OKpYXKaromen MMOHUMAaHWE BIUSIHUS COIUAIBHO- SIBJICHUH TIPUPOJIbI, B HOPMHUPOBAHUH
Cpenpl, SKOHOMUYECKHUX TTPOIIECCOB HA MBITIUICHUS ¥ KYJTbTYPhI JITUHOCTH,
pecypcocOepek | COCTOSTHUE TTPUPOTHOMN U ee (YHKIIMOHAJILHON TPaMOTHOCTH,
SHHIO, COILMAJIBHOM CpeJibl, OCO3HAHUE HEOOXOAUMOM ISl PEIICHHS
3¢ HEeKTUBHO rJ100abHOTO XapakTepa MPaKTUYECKUX 33724 1
JIECTBOBATh B 9KOJIOTUYECKHUX TTPOOIIEM; JKOJOTHYECKH 000CHOBAHHOTO
Ype3BBIYANHBIX | - TUITAHUPOBAHKE U OCYIIECTBIICHUE | OTHOIIECHUS K CBOEMY 3JI0POBBIO U
CUTYaIUsIX JICUCTBUI B OKPYXAIOIIEH cpejiec Ha | MPUPOTHOM Cpee;

OCHOBE 3HaHUA IIeJIel YCTOWYUBOTO | - YMETh COOJII0IaTh MpaBHIa

Pa3BUTHS YEIIOBEUECTBA; AKOJIOTHYECKH 11eJIeCO00pa3HOTO

AKTUBHOE HETIPUSITHE JICHCTBHIA, MOBEJICHUS B OBITY U TPYJAOBOM

MIPUHOCSIIUX BPeJl OKPYKaroIiei JESATETLHOCTH B IIEJISIX COXPAaHCHUS

cpene; CBOETO 37I0POBBS U OKPYXKaroIen

- YMEHHE NPOTHO3UPOBATH PUPOJIHON Cpesbl; yYUTHIBATH

HeOIaronpusATHBIC SKOJIOTHYECKHE | ONIACHOCTh BO3JICHCTBHUS HA KUBBIS

MOCJIEACTBUS IPEANPUHUMACMBIX OpraHu3MbI OIIPEICTICHHBIX BEIIECTB,

JEHCTBUIM, MPEAOTBPAIIATh UX; IIOHHMAasT CMBICH IIOKa3aTes

- pacIIMpeHUe OIbITa npeenbHON JOMyCTUMOMN

IEITEIBHOCTH DKOJOTHUECKOM KOHIICHTPAILIUH

HaIpaBJIEHHOCTH;

- OBIIaJICHHE HaBbIKaMU y4eOHO-

HCCIIEI0OBATENBCKOM, IIPOEKTHON U

COIIMAJILHOM ACATEIHHOCTH;

MK 2.2. - YMETb U3TOTABIUBATH - IPUMEHSTh OCHOBHBIE 3aKOHBI
HsrorasianBath KOHIIEHTPUPOBAHHBIE PACTBOPBHI, XUMUU ISl pelIeHns 3a/1a4 B
BHYTpHANTCYH norypabpuKaTsl, obnactu npodeccruoHanIbHOM
YO 3arOTOBKY BHYTPHANTEUYHYIO 3aTOTOBKY; JIeSITeIbHOCTH; COCTABIATh
u (hacoBaTh - pacoBaTh U3TOTOBJICHHBIE YPaBHEHHS PEAKLIMN:
JIEKApCTBEHHbBIE JICKaApCTBEHHBIE MPETaparhl; OKHUCIIUTEILHO-
cpencTBa s - [0JIb30BATHCS JIAGOPATOPHBIM BOCCTAHOBUTEJIbHBIE, PEAKIINHI
nocieayrouen U TeXHOJIOTHYECKIM MOHHOTO 0OMEHa; TIPOBOIUTH
peanu3anuu 060pPYI0BAHHEM; pacyeThl 0 XMMUYECKUM




- IPUMEHSATH CPEJICTBA
WHIMBHYaIbHOH 3aIUTHI;

- TI0JIb30BATHCSI COBPEMEHHBIMHU
nH(pOPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIMU
TEXHOJIOTUSIMH, TIPUKIIaTHBIMU
porpaMMaMu 00ecrieYeHUs
(dhapmareBTHIECKOH
JEATEIbHOCTH ISl PEHICHUS
npodeccHoOHANBHBIX 33124

- 3HaTh 3aKOHOJATEIbHBIC U
WHBIE HOPMATUBHO-TIPABOBBIC
aKTHI, PErJIAMEHTHPYIOIINE
MPOIIECC N3TOTOBIICHUS
JIEKapCTBEHHBIX (POpM,
KOHIICHTPHPOBAHHBIX PACTBOPOB,
noxyhaOpuKaros,
BHYTPHAIITEYHOH 3arOTOBKHU H
(hacoBke JeKapCTBEHHBIX
MpenapaTosB; - (puU3nKo-
XUMUYECKHE U
OpraHOJIENITHYECKHE CBOMCTBA
JIEKApCTBEHHBIX CPEICTB, UX
¢busnueckas, XUMUYIECKasi 1
(hapmakosoruueckas
COBMECTUMOCTb;

- IpaBUJIa TIPIMEHEHNUS CPEICTB
WHIUBUTyaIbHON 3AIUTHI; -
BCIOMOTaTeIbHBIC MAaTEPHAIbI,
MHCTPYMEHTBHI, IPUCIOCOOIICHNS,
UCTIOJIb3YyEMbIE TIPH
M3TOTOBJICHUH JIEKAPCTBEHHBIX
IpenaparoB B alTEYHBIX
OpraHM3anusX ¥ BETePUHAPHBIX
anTeYHBIX OPraHU3aNAX; -
UH(OPMAIIMOHHBIE CUCTEMBI U
obopynoBaHue
MH(OPMAIIMOHHBIX TEXHOJIOTUH,
UCTIOJIb3yeMbIE B aITEYHBIX
OpraHHM3aLusiX;

- CIOCOOBI BBISBIICHHS U TTOPSIIOK
paboThI C
He100pOKaueCTBEHHBIMH,
¢banbcupUIMPOBaHHBIMU U
KOHTpa(haKTHBIMU
JIEKapCTBEHHBIMU CPEJICTBAMH;

- HOMEHKJIaTypa
3apeTruCTPUPOBAHHBIX B
YCTaHOBJICHHOM TOPSIKE
(apMareBTHUECKIX CYOCTaHIIUM,
UCTIOJIb3YEMBIX JUIS
W3TOTOBJICHUS
KOHIICHTPUPOBAHHBIX PACTBOPOB,
noJry(haOpuKaToB,

dbopMynam U ypaBHEHHSIM
peaxknuu; MpOBOJHUTH
Ka4eCTBEHHBIC PEaKIIUN Ha
HEOpPraHMYECKUE BELIECTBA U
MOHBI, OTJEJIBbHBIE KJIACCHI
OPraHUYECKUX COCIMHEHU;
HCII0JIL30BAaTh JIA00PATOPHYIO
nocyay U 000pyJ0BaHHE;
IPUMEHSTH MTPAaBHUJIa OXPAHBI
TPYyZa, TEXHUKH OE30MaCHOCTH U
POTHBOIOXKAPHOH OE€30MACHOCTH

-JI0Ka3bIBaTh C [IOMOIIBIO
XUMHAYECKUX PEaKIii XUMHUYECKHE
CBOIICTBA BEIICSCTB
HEOPraHNYECKOW MPUPOIBI, B TOM
YHClIe JIEeKapCTBEHHBIX; -
COCTaBIIATH (POPMYJIBI
KOMIUIEKCHBIX COCTMHEHUH U
JlaBaTh UM Ha3BaHMUS.

- 3HaTh OCHOBHBIC TIOHATHUS H
3aKOHBI XUMUU; TTEPHOANICCKHIA
3aKOH U NEPUOJANUYECKYIO CUCTEMY
XHMHUYECKUX djiemenToB J[. 1.
MeneneeBa, 3aKOHOMEPHOCTH
U3MEHEHMS XUMUYECKUX CBOICTB
JIEMEHTOB U UX COEIMHEHUH TI0
HepuoJiaM U Ipynmnam; TUIb 1
CBOMCTBA XUMHUYECKHUX CBA3EH
(koBasieHTHAs, MOHHAS,
BOJIOPOJIHAs ); XapaKTEepHbIE
XUMHYECKHE CBOMCTBA
HEOPraHMYEeCKUX BEIEeCTB
Pa3JINYHBIX KIACCOB;
OKHUCIIUTEIIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIINY,
peaKkLuy HOHHOTO 0OMeHa;
JMCCOLMALINS SIICKTPOJIUTOB B
BOJIHBIX pacTBOpax, CUJIbHbIE U
cy1abble IEKTPOJIUTHI; THAPOIU3
COJICH; peakuuu UACHTHUPHUKALUI
HEOPraHMYeCKUX COEJUHEHUH, B
TOM YHCJI€, UCTIOJIb3YEMBIX B
Ka4yeCTBe JIEKAPCTBEHHBIX CPEJICTB

HNEepUOINYECKU 3aKOH U
XapaKTepUCTUKY 3JIEMEHTOB
nepuoanudeckon cucreMsl 1. 1.
MenpeneeBa; OCHOBBI TEOPUH
IPOTEKaHUS XUMUYECKUX
IIPOLIECCOB; CTPOEHUE U
pPEaKIHOHHbBIE CTIOCOOHOCTH
HEOPraHUYeCKUX COEMHEHUM;
CHocoOBI MOTY4YEHUS
HEOPraHUYeCKUX COEMHEHUN;
TEOPHIO PAaCTBOPOB H CIIOCOOBI
BBIPA)KCHHUSI KOHLIEHTPAINH




BHYTPUANTEYHOMN 3arOTOBKHU;

- YCIIOBHSI M CPOKH XpaHEHHS
JIE€KapCTBEHHBIX MPENapaToB,
W3TOTOBJICHHBIX B AlITEYHBIX
OpraHu3aIusx;

- METO/IbI TOUCKA U OI[CHKH
nHpOpMaINH, B TOM YHCIIE
pecypcsl ¢ HHpopManuei o
HEJ00POKAYECTBECHHBIX,
banbcupUIIPOBAHHBIX U
3a0paKOBaHHbBIX JIEKAPCTBEHHBIX
CpeACTBax M TOBApax arnTe4HOTO
aCCOPTUMEHTA

pacTBOpoB; GOPMYIIbI
JIEKapCTBEHHBIX CPEJICTB
HEOPraHU4YECKOU IIPUPOIBI.




1. UapmBuayanasnslii onpoc (OK 01, OK 02, OK 07)

PoNE

~

10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

32

33.
34.
35.
36.
37.
38.
39.

[lepeunciure OCHOBHbBIE TOHITHS XUMHHU.

Kak oTnmnuuth pu3ndeckoe sBJICHUE OT XUMHUECKOTO?

HazoBure Tunsl xumudeckux Gopmyi. [IpuBenure mpumepsi.

Kakue xumuueckue siBJIIeHUS JIEKAT B OCHOBE TEXHOJIOTHYECKUX OTNEpalliidi Ha PEANPUATUSIIX
KEJIE3HOJOPOKHOTO TpaHcHopTa?

CdhopmynupyiiTe OCHOBHBIE KOJTHYECTBEHHBIC 3aKOHBI XUMHUH U OOBSCHUTE WX C TOUKH 3PEHHS
aTOMHO-MOJIEKYJISIPHOT'O CTPOEHUSI.

B uem otimane GopMyITUpOBKH MIEPUOANYECKOTO 3aKoHa, naHHoi JI. 1I. MenaeneeBbiMm,

OT COBPEMEHHOI (HOPMYITHUPOBKHU?

Kakue cBoiicTBa XUMHUYECKUX JIEMEHTOB U3MEHSIIOTCS IEPUOINIECKH?

[TokaxxuTe Ha MpUMepe CBOWCTB IIETOYHBIX METAJUIOB U TaJIOTEHOB 3aKOHOMEPHOE U3MEHEHUE
HX CBOWMCTB.

[Iposenute 0030p cTpykTyps! [lepuoanyeckoil cuCTEMbl XUMHUYECKHUX 3JIEMEHTOB.
[TokaxxuTe B IepHOINYECKON CUCTEME MTEPHOIbl XUMUUYECKUX FIIEMEHTOB U O0BSICHUTE
W3WYECKUH CMBICIT TTEPUO/IA.

[TokaxxuTe B IepHOINUECKON CUCTEME I'PYIIBI XUMHUYECKUX 3JIEMEHTOB U OOBSICHUTE
(buznueckuil CMbICH EJEHHS 3JIEMEHTOB Ha TPYIIIbI U MOATPYIIIIHL.

Yem xapakTepusyrorcs S-, pP-, d- u f-anementsi?

ChopmynupyiiTe onpeieieHue TOHITHS «aTOM.

M3 kakux 4acTuIl COCTOUT aTOM?

CdopmynupyiiTe onpeeneHue NOHITHSI «OPOUTAIIBY.

CKOJIbKO MPOCTPAaHCTBEHHBIX OPUEHTALIUN BO3MOXKHO JIJIS S- U P-DJIEKTPOHOB?

Kakumu mapamerpaMu xapakTepu3yeTcs COCTOSIHUE 3JIEKTPOHA B aTOMe?

Kak onpenenuts MakCUMalIbHOE YMCIIO 3JIEKTPOHOB Ha Ka)JI0M YpOBHE aToma?
Chopmynupyiite onpeneneHue NOHITUS «XUMUYECKas CBS3bY.

OxapakTepHu3yiTe KOBAJECHTHYIO CBsA3b. Kakue BUIbl KOBAJIEHTHOM CBSI3M BaM M3BECTHBI?
[IpuBeauTe npuMepsl.

Cdhopmynupyiite onpeeneHrne NOHITUS «3JIEKTPOOTPULIATEIBHOCTh.

Oxapakrepu3syiite - u 6-cBsi3u. [[puBenuTe npumepsl.

OO0bscHUTE MEXaHU3M 00pa30BaHus JOHOPHO-AKIEITOPHON CBS3H.

Kakue coequnenus Ha3piBatoTCa KoMIiekcHbIMU? [IpuBenTe mpumMepsbl.

VYkaxuTe 001acTH MPUMEHEHUS! KOMIUIEKCHBIX COSTMHEHUI Ha KeJIe3HOJOPOKHOM TPaHCIIOPTE.
KakoBa xapakTepucTuka HOHHOU CBS3U?

Kakwue coequnenust oTHOCATCS K HOHHBIM? [IpuBeuTe npumepsl.

Kak Oyzner u3aMeHsaTcs CrioCOOHOCTh IIEMEHTOB K 00pa30BaHUIO METAJUTMUECKOMN CBSI3U?
Oxapakrepu3yiiTe 0COOEHHOCTH BOJIOPOJIHOM CBSI3H, €€ BIIMSHUE Ha CBOMCTBA BEIIECTB.
HazoBure arperarnbie coctosHus BemiecTs. [IpuBennute npuMepsl.

Uem oTinyaroTcs amopdHbIe BEIIECTBA OT KPUCTAIIOB?

. Ha KOHKPCTHBIX IIPpUMEpPAX IMMOKAXKHUTC 3aBUCUMOCTb CBOMCTB BCIICCTB OT THUIIA KPUCTAJUIMYCCKUX

peuieToK. YKaxkute o0JacTi UX MCIOIb30BaHMs B MPO(ECCHOHANBHON 1eATeIbHOCTH.
Cdopmynupyiite onpenenenre NOHsITHH «PacTBOP», «PACTBOPUTEIDY.

[lepeunciuTe n3BECTHBIE BaM BHUIBI PACTBOPOB.

Uto mokas3pIBaeT pacTBOPUMOCTH BelecTBa?

Cdopmynupyiite onpeneneHre MOHITUS «TeIUIOBON 3P QEKT pacTBOPEHUS.

Cdopmynupyiite onpenencHre MOHITUS «KOHLEHTPALs PacTBOPa.

[lepeuncinte OCHOBHBIE CIIOCOOBI BBIPAXKEHUSI KOHLIEHTPALIH PACTBOPOB.

Kaxkue BemiectBa Ha3pIBaIOTCS 3JIEKTPOIUTAMH U HedntekTpoautamu? [IpuBenure npumepsl.

Kputepuu onieHKH 0TBETOB

Oyenka

Kpumepuu

5  «otny

OTBeT NOJHBIN U NPAaBUIBHBIA HA OCHOBAaHUM U3Y4YEHHBIX TEOPUI; MaTeprai
M3JI0KEH B ONPEIETICHHON JIOTHYECKOU MTOCIIEI0BATEIbHOCTH, JINTEPATYPHBIM




SI3BIKOM: OTBET CaMOCTOSTSIbHBIM.

4 «xop.» OTBeT NOJHBIN U NPAaBUIBHBIA HA OCHOBAaHUM U3Y4YEHHBIX TEOPUI; MaTeprai
H3JI0KEH B ONPEEICHHON JIOTHYECKOU MTOCIIEI0BATEIbHOCTH, IIPA 3TOM JIOITYIIEHbI
JIBE-TPH HECYIIECTBEHHBIE OMIMOKH, UCITPABICHHBIE MO0 TPEOOBAHUIO

MPEIoIaBaTeNsl.

3 «yHOBILY» OTBeT NOJTHBIN, HO TIPH ATOM JIOMYII[EHA CYIIECTBECHHAs OIMOKA, UM HETOJIHBIH,
HECBSI3HBIMN.

2  «HEYL» [Tpu oTBeTe OOHAPYKEHO HETIOHUMAHHUE CTYICHTOM OCHOBHOTO COJICPKaHUS

y4e0OHOro MaTepualia Wid AOMYyIICHbI CYIECTBEHHBIC OIMHOKH, KOTOPHIE CTY/ICHT HE
CMOT MCIIPABUTh ITPU HABOAIIMX BOMPOCAX MPENOAABATEIIA.

2. Ilpakrrueckue 3amanus u 3aqaun (OK 01, OK 02, OK 07)

Paznen 1. OcHOBBI CTPOEHHs BeLECTBA - 33/1a4d HA COCTABJICHUE XMMHUYECKUX
(GhopMyJ ABYXaTOMHBIX COEIMHEHUHN (OKCUIOB, CYAb(UI0B, THAPUIOB U T.I1.).
Haiime nazeanus ciedyioujum cOeOuHeHusM.
Li2O MnO Allz Cr2Ss ZnH2 AgsaSi CasN2 CO,, CaO P20s CCls NaBr FeS MgH: AlsCs
K3P MnO: Fe;03 Cl,O KCI MgF. CrS CaH2 SiHs K4sC CasP2 Na,O CuO N203 Mn,O7 LiF

PCls HgBr Ag.S CuS HCI NasSi AIN LisP Cr203 As;0s NO2 B.O3z BaCl, PBrs MnS PH3
LiH Ba>C AlsSiz NasP N2O SiO2 MgO CrFz K2S CHs PbO Au203 NH3 CaS N.Os HgO AIP

CocraBbTe GOpMyIIbI IO HA3BAHUSIM:

1. Hurpun xanus 1. KapOun nurus

2. Cunuuuj Mareus 2. Oxcug pocdopa (1)
3. Tuapuz amoMUHUS 3. ®ropug meau (1)
4. Cynbpun ceunna (I1) 4. Oxcup cepebpa

5. Bbpomun nuHka 5. T'mapup nmutus

6. Oxcun yrnepona (11) 6. Cymbdun meau (I)
7. Oxcun xnopa (V) 7. Hurpun Hatpus
8. Oxcun 6apus 8. Momun cepedpa

9. ®ochun xenesa (111) 9. Oxcug xpoma (I1)
10.KapOun maruus 10.0kcun azora (V)
11.T'napun xanust 11.T'ngpun Hatpus

12.Cynbbu anroMAHHsI 12. Xmopux xpoma (1)




13.Moaun memu (1)
14.Cynbdun pryru (11)
15.0xcun xmopa (I11)
16.0xcun ceunmna (1V)
17.0xcua nuHKa
18.Cunuiug KanbIus
19.I'mapun 6apust
20.Cynbdun xenesa(lll)
21.0kcup azora (I1)
22.0xcuj alfOMUHUS
23.Xnopun xenesa (I1)
24 Hutpun 6apust 25.0xcun
pryru (1)

26.0kcun cypsmsl (V)

Paspnen 2. Xumuyeckue peakuuu

13.0Oxcun xkamusg 14.0Oxcun
mbibsika (1) 15.Cynsdun
nuHka 16.@ochun menu (1)
17.0kcun xenesa (1)
18.bpomut mapranna (II)
19.Cynbdun mutus
20.Dochun cepedpa
21.@Topun xenesa (1I)
22.0xcup xpoma (VI)
23.Hutpun nurus
24.Cynbun maraus
25.0kcupn menu (1)
26.Xnopun pryru (II)

3ajaun Ha COCTABJIEHUE YPAaBHEHUH pEaKIMii: COSTUHEHHMS, 3aMEIICHHS, Pa3JIoKEHUs, 0OOMeHa U

peakuil ¢ yyacTHeM KOMIUIEKCHBIX COeIMHEHUH (Ha mpuMepe THIPOKCOKOMIUIEKCOB allOMUHUS U

I_[I/IHKa); OKHCIIHUTCIBHO- BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ C HCIIOJIb30BaAaHUEM ME€TOOA JSJICKTPOHHOI'O

OanaHca; ¢ y4yacTHeM KOMIUIEKCHBIX COEIMHEHUH (Ha mpuMepe T'HIpOKCOKOMIIEKCOB aJlOMUHUS U

IIMHKA)

1. Peakuueii 3aMellieHNs SIBIIETCS

a) ropeHue BOJIOPo/ia B KUCIOPOJIE;

0) BoccranoBnenue okcuaa meau (I11) Bomopoaom;

B) B3aMMO/ICHCTBHE TMAPOKCUIA KaJIUsl C CEPHOU KHUCIIOTOI; T)

TEpMUYUCCKas ACruaparanus riApOKCHUIa IUHKA.

2. Peakuus, ypaBuenue kotopoir CaO+CO2=CaCOs3,Ha3bIBaeTcs peakiuei

1) coenunenus;

2) pa3jioKeHus;

3) obmeHa;

4) 3aMeEIEeHUS.

B3anMoelicTBre THAPOKCH 1A KAJIBIHS C COJISTHOM KMCIIOTOM - 3TO peaKIus

1) coeaunenus;

3.
U3MCHCHHUCM CTCIICHU OKHMCJICHUA:

a) Pa3JIOKCHUA YFOHLHOﬁ KHUCJIOTBI,
MOJIYYCHHA aMMHUaKa U3 MPOCTLIX BCIICCTB,

Ykaxure p€aKuuLo,

a) Cu(OH), = CuO + H0;
CuO + H2 = Cu+ H20:

2) pa3jioKeHHUs;

KOTOpasa

3) obmeHa;

ABJIACTCA

peakiuei

4) 3aMenieHus

Pa3JI0KCHUA

B) 2KNO3= 2KNO2+03; 6)
r) CaCO3 = Ca0 + CO2

4, Hanumure PCaKInH, YKAXKUTE THUII PCAKIIUU:

B) paznoxenus: rugpokcuga meau(Il); 6)

A UIET

C



I') B3aUMO/JICHCTBHUE a30Ta C KUCIOPOAOM
5. Hanumure peakuuu, yKa)kKMTe TUI pEaKLIUU:

a) XKeJe30M U Cepoi; B) OKCHJIOM Oapusi u okcuzom cepbi(1V); 0)
0apueM | CEpPHOU KUCIIOTOM; r) okcuga cepol (1V) u kucnopoaowm;
6.  VYpaBHsiiTe peakiuu METOJIOM IJIEKTPOHHOTO OanaHca. PaccraBbre KO UITUEHTHI

HIl + H.SO4 — 1> + HoS + H20

H>SO4 + Cu20 — CuSO4 + SO; + H.O HNO3

+ FeO — Fe(NO3)3 + NO + H20

KNOs + Al + KOH + H.O — NH3 + K[AI(OH)4] SO> +
KMnO4 + H2O — K2S0O4 + MnSO4 + H2SO4 SO2 + K2Cr207
+ H2S04 — K2S04 +Cr2(S04)3 +H20

e  3ajayu Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTHK MPOIYKTa PEAKI[UU COECTUHEHMS;
MacCOBOM MU OOBEMHOM JI0JIM BBIXOA MPOAYKTA PEAKIIMH COCTMHEHUS OT TEOPETUUECKU
BO3MOXHOTI'O, 00BEMHBIX OTHOIIIEHUHA Ta30B; KOTMYCCTBCHHBIX XapaKTECPHUCTUK UCXOAHBIX
BEIIIECTB U MPOAYKTOB PEAKIINH; MacChl (00beM, KOJMYECTBO BEIIECTBA) MPOAYKTA PEAKIINH, €CITH
OJIHO M3 BEIIECTB JJAHO B BUJIE PACTBOPA C OMPEACIICHHON MacCOBOM JI0JIEH PACTBOPEHHOTO
BEIIlECTBA.

1. TIpwm B3ammoneiicTBMM HATPUs KOJMYECTBOM BemiecTBa 0, 5 MOJIb ¢ BOJOM MOJYYHIIH BOJOPO
00béMoM 4,2 11 (H. y.) Beruncnure npaktuyeckuit Beixos rasza (%).

2. MeramuMueckuii  XpoM TOJIy4aroT BoccTaHoBieHHeM ero okcuaa Crz0s
METAJUTMYECKUM aTIOMUHHEM. BeranciauTe Maccy XxpoMa, KOTOPBIA MOYKHO MOJTYYHTh TIPH
BOCCTAHOBJICHUH €r0 OKCHJIa Maccoi 228 1, eclii MPaKTUUECKHI BBIXOJ Xpoma cocTaBiseT 95 %.

3. Ompenenure, KaKas Macca MeJIM BCTYIIMT B PEAKIMIO C KOHIEHTPHPOBAHHOI CEepHOi KMCI0TOl

u1st moJrydenust okcuaa cepol (IV) o6sémom 3 11 (H.y.), eciu Bbixoa okcuza cepol (IV) cocraBiser
90%.

4. K pacTBopy, comepKameMy XJI0pU I Kalblys Maccoii 4,1 T, IPUIIMIM PacTBOP, COAEPIKAILUIA
docdar nHarpus maccoit 4,1 r. Onpenenute Maccy MOJYYEHHOTO 0CAJIKa, €CJIU BBIXOJ IPOIYKTa
peakuuu coctabisiet 88 %.

e  3ajaHus HA COCTaBJICHHE MOJICKYJISIPHBIX U MOHHBIX PEaKIIMii ¢ y4aCTHEM OKCHJIOB,
KHCJIOT, OCHOBaHHIA U COJICH, HOHHBIX PEaKIIUil TUIPOJIN3a COJICH, YCTAaHOBIICHHE U3MCHCHUS
KHUCJIIOTHOCTH CPEJIbI.

1. Kakue u3 coneit RbCl, Cr2(SO4)3, Ni(NOz)2, Na2SO3 nmoaseprarorcs ruaposnsy? CocraBbre
HMOHHO-MOJIEKYIISIPHBIE U MOJIEKYIISIpHbIE YPaBHEHUS TUAPOIIN3a COOTBETCTBYOMIUX coneil. Kakoe

3HayeHue pH ( > 7 <) UMeIoT pacTBOPBl 3TUX COJIei?



2. Hanumure nonHoe u cokpamienHoe ypasHeHus peaxkuuii: KOH (p)
+ HCI (p) = KCI(p) + H20 (mn)

CaO (okcum) + 2HNOgz (p) = Ca(NO3)2 (p) + H20 (mx) Mg(OH)2 (1) + H2SO4 (p) =
MgSQOau(p) + 2H20 (M)
CuCl; (p) + 2KOH (p) = 2KCl(p) + Cu(OH)2| Al2(SO4)3 (p) + 3BaCl (p) = 3BaSOs4] +
2AICI3(p) KoS + 2HCI = 2KCI + H2S1

Na,COs + 2HNO3 = 2NaNOs + H20 + CO21 Mg + H2S04 = MgSO4 + H2?1

Pa3nen 3. CtpoeHue u CBOHCTBAa HEOPraHUYeCKUX BellecTB

MoJieKyJie (cMecH).

BapuanT 1. BeraucauTs MaccoByro 104110 a3ota B Hutpare Kanbius (Ca(NOz)2 BapuanT 2:

Brruncnute conepxanue kuciopoaa B nepmanranare kanus (KMnO4) Bapuant 3: Beruucnure

cozepkanue cepbl B Munepaie nupure (FeSz)

BapuanT 4: Berauciure MaccoByro 70110 cepebpa B okcuje cepebpa (Ag20)

3ajaun Ha pacdyeT MacCOBOM JI0JIU (MACChl) XUMUYECKOTO dJIeMEHTa (COSMHEHNS) B

e [IpakTHyeckue 3a7anus no  Kinaccu(puKanum, HOMEHKJIAType u
XUMHYECKHM (POPMYJIaM HEOPraHMUYECKUX BEMIECTB PA3IMYHBIX KIIACCOB.
1. Brimmcars OTeNbHO OKCH/IBI, OCHOBAHHS, KUCIOTHI ¥ COIH. J|aTh Ha3BaHUS.
2.
A b B r pill E X 3
1|Na.0O NaOH | CO; SOs MgO [ HNO3 Ba(OH). | CO MnO;
2|SiO2 Zn0O H3POg4 Ag.0 N2Os3 | CrO3 MnO HF H2SiO3
3|H2S04 CO; Ca(OH). | BeO LiOH| CrO Mn203 SO3 SiO,
4]Al,03 BaO MgCO:> Cu(OH) | ZnO | Cr203 HMnOs | Ca(OH): KsPO4
2
5|NO HNOs [ MnO NO2 HCIl | H2SO4 NO: FeO P20s
6MgSOs | SO, | CLOs | H:Si0s | AN | CO NO AL,0s BaO
03)3
7|FeO KoCOs | Fe:03 Hg(NOs)2[ CaO | Ba(OH), | Ag2SOs | PbSO3 AgOH




3. CocraButh (hOPMyIIbI BEICIIMX OKCHIOB IIEMEHTOB C MOPAAKOBEIM HoMepoM: 1)14, 34, 41

2) 75, 16, 3) 33, 50, 40 4) 6, 35, 24 5) 21, 25, 32

4. CocraBuTh MOJIEKYIIAPHBIE (POPMYIBI OKCHIOB, MOAIMCATH XapaKTep OKCHIA U COCTABUTh

GOpMYITy COOTBETCTBYFOIIETO THAPOKCHIA

l) a3oTa co CTeleHbIo oKkuciaeHus +1, +2, +3, +5

2) x70pa co cTenenbio okucuenus +1, +3, +5, +7

3) Mapranna co CTerneHbI0 OKUCIeHus +2, +3, +4, +7

5. Brmmucate OTACIBHO 663p8,3J'II/I‘-IHI)IC, OCHOBHBIC, KUCJIOTHBIC I/IaM(l)OTCpHBIG OKCHbI:

A b B r Ji| E XK 3 "
1| NaO [ CaO CO2 SO3 MgO N 203 | BaO CcoO MnO>
2 | SIO2 Zn0O P20Os AQ>0 N2O3 CrOz | MnO MnO- NO
3| S0; CO2 CaO BeO Li 20 CrO Mn,O3 | SO3 SiO»
4 [ Al,O3 | BaO SeO» CuO Zn0O Cr,03 | MnO, | CaO CrOs
51 NO N 203 MnO NO> Na,O SOz NO> FeO P>0Os
6 | MgO | SO2 ClbOs | SiO: Al,03 [ CO NO AL>03 BaO
7 | FeO SOs Fe.Os3 [ HgO CaOo BaO Ag20 SOs PbO
6. Beimucath HepacTBOPUMbIE OCHOBAHUS M IEN0YH. JlaTh Ha3BaHUA.
A b B r )l E X 3 u
Naz SOs4 | NaOH CO2 SOs Mg(OH)2 | HNOz | Ba(OH). | CO Cu(OH):
CsOH Cu(OH)2 | H3PO4 NaOH N203 Cr(OH)2[ MnO KOH H2SiO3
H2S04 CO2 Ca(OH). | BeO LiOH CrO Sr(OH). [ SOs Sr(OH)2
Al.O3 Ba(OH)2 | MgCO2 | Cu(OH)2 | ZnO Cr03 [ HMnOs | Ca(OH)2| K3PO4
LiOH HNOs Mn(OH)2 | NaOH HCI CsOH | Fe(OH). [ FeO P20s
MgSOs | SO LiOH H2SiOs | AI(NOs)z | CO NaOH AL;O3 | BaO
Cu(OH). | K2CO3 Fe20s Hg(NOa), | Ca(OH). | Ba(OH).| Ag2SOs4 | Ba(OH)2| KOH




® HpaKTI/I‘-IGCKI/Ie 3aJlaHusA Ha OIIPCACICHUC XUMHYECKOM aKTUBHOCTHU BCIICCTB

3aBUCHUMOCTH BH A XAMHUYECKOH CBSI3HM U THIIA KpHCTEUIJIH‘ICCKOﬁ PCLICTKU.

l. Pacnpe;[eJme JaHHBbIC BCIICCTBA B Ta6n1/1uy COI'JIaCHO UX THUITY XHMHUYECKON CBS3H.

KoBanenruas
noJIsIpHAs

HNounnas
CBA3b

KoBanenrtnas nHenossipHast MeTaumyeckas

MgCl,, Hz, CO2, Nalo, HF, Al, ZnO, Fe, Brz, CasNz, Oz, SOz, HBr, Al,Ss,

CuSn(cmnaB)

2. TIpousBeauTe COOTBETCTBUE:

Bunrl cBsa3u BemectBa
1.KoBaneHTHas HenoJisipHas A) Xnopun KaiabIus
2.KoBaneHTHas noysipHast b) ®Top
3.Monnas B) Hunxk
4 Metannnyeckas I') Ammuaxk
5.Bonoponnas J)Anerunen

E) Okcun Gapus

e  3ajgaHus HA COCTABJIICHUE YPAaBHEHUUM XMMHUYECKUX PEAKIMH C y4aCTHEM MPOCTHIX U
CIIOHBIX HEOPTaHUYECKUX BEUIECTB: OKCUJI0B METAJJIOB, HEMETAUIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHCIOT, OCHOBAaHUW M aM(OTEpHBIX THUIPOKCHUIOB, HEOPTaHHUUECKUX COJIEH,
XapaKTEepPU3YIOIINX UX CBOMCTBA U CIIOCOOBI MOTyYEHHUSI.

3aKOHUUTE YpaBHEHUS PEAKIUMA:

Na2O + H2S(u36) —
BaO + SiO; (t)—
Fe.03 + C (t)—
FeO+ O; (t)—

MgO(u36) + HCl —
K20 + ZnO (t)—
CaO + 2H2 (t)—
NH4OH + P20s —

KOH(tB) + Zn(OH)2 (t)—
NaOH(koum) + Fe(OH)3 —
NaOH + Al,O3 +3H.0 —
KOH + NaHCO3 —

Al + KOH +H,0 —

Cl; + Ca(OH), —

HCI + CuO —

KOH + AI(OH)3z —
NaOH(tB) + Al2O3 (t)—
Ba(OH). + Ba(HCOs), —
NaOH + NH4HS —

Zn + NaOH(tB) (t)—
H2SO04 + Mg(OH), —
HCI + Be(OH), —



H3PO4 + Zn(OH); — HCI + AI(OH); —

H2SO4 + ZnO — HCI + AgNO3 —
H.CO3 (1) — H2S0s3 (t)—
H.SiOs (t) — H4P207 (t)—
HNO3 (t) — 3 HNO2 (t)—

Pasnen 4. CTpoeHue U cBOiicTBa OPraHMYeCcKUX BellecTB

e 3ajaHus Ha COCTaBJICHHUE Ha3BaHUI OPraHUYECKUX COEIMHEHUI N0 TPUBUAIBLHON WM
MEKIyHAPOJHOM CUCTEMaTU4ECKOM HOMEHKIIATYPE;
1. Ha3oButre  mnpuBeAcHHbIE HIDKE  YTJIEBOJOPOJBI [0  MEXIyHapOJHOU

Homenknarype lUPAK:

CH; CH;
CH; - CH-CH; - C|,H— CH; CH;— CH, - (|: — CH- CH,OH
{|2113 a:|:113 tr|:113
CH; - CH, CH, - CHs CH;
CHs —(|3 - (|3 — CH-CH;-CHs CH; - {|2 — CH - CH; - CH; - COOH
{|3113 131 I; {|:£[3 (|:1 Iy

2. IlpuBenmeHHOMY HIIKE YTJIEBOJIOPOIYy AaiiTe Ha3BaHue 1o HoMeHknarype IUPAC, ykaxure
CKOJIBKO MEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX U YETBEPTUUHBIX aTOMOB YIJIEpOJa COJEPKUTCS B
ankane. l3omMepoM Kakoro yrieBojopoJa HOPMAaJbHOTO CTPOEHHUS SIBJISETCA JIaHHBIMN
yrneBgnopoI[? Hanummwre ero gpopmyiy.

0)
CHy-CH; CHy-CH3
HiC~CHy CH H,C~CH-C~CH,
| |
CH,-CH-CH, H,C~CH, ' CH,CH,

CH;

3. Hanummre cTpykTypHbIE€ (DOPMYIIBI COEAUHEHHH M0 UX Ha3BaHUAM: a) 2,5-
JMMETUIITEeKCeH-3;
0) 2-MOHOMETUII-3,5-TUIIPONIIIHOHAH; B) 2,5
- TUMETHU - 3-HUTPOT€KCaH;

T) 2,3-IUXJIOpPreKcaHoBas KUCIIO0Ta;



1) 2 - aMuUHOOYTaH.

4. Hanumute CTpyKTYpHBbIE (POPMYIIBI BCEX COCTMHEHUN COCTaBa: Ha30BHUTE
IIOJIy4YE€HHBIE COCUHEHMUS.

a) CeH1o; 0) CsH110H; B) CsH11NO:o.
° 3a1aHus Ha COCTABJICHHUE TOJIHBIX U COKPAIEHHBIX CTPYKTYPHBIX

(hopMyIT OpraHUYECKHUX BEIICCTB OTACIHHBIX KJIIACCOB.

5. Hanummre NoJIHBIC U COKPAIICHHBIC CTPYKTYPHBIC (DOPMYIIHI .

2,2,3,4-TeTpaMeTHIITICHTAH 2,3,6-Tpumerni-3-

STHITENTaH

2,5-IUMeTHITEKCEH-3; 2-MOHOMETWII-3,5- TUIPOTTHITHOHAH;
2,5 - TuMeTHII - 3-HUTPOTEKCaH; 2,3-muXJIopreKcaHoBast

KHCJIOTa; 2 - aMUHOOYTaH. 4 - metrnuHTEH-3 2,2-

JTUMETHIIOYTHH -3
6. CoctaBbTe CTPYKTYpHBIE (POPMYJIBI TPEX ATKHHOB, KOTOPHIE U30MEPHBI 2
MeTuinOyraaueny-1,3.Jlaiite uM Ha3BaHUSL.

® 3anauu Ha onpejeseHue mpocTenieil opmMyibl OpraHUUYECKON MOJIEKYJIbI,
HCXOJIs U3 DIIEMEHTHOTO cocTaBa (B %0).

1. KakoBa (hopmyna coenHeHMsI, B KOTOPOM MAaccoBasi JI0JIsl KaJIns paBHa
0.565, yraepona — 0.087, kucnmopoaa — 0.348?

2. BwiBemute mpocTeiinnyro GopMyIy COSIUHEHH S, ECITH M3BECTEH Er0
AJIEMEHTHBIN COCTaB:

a) yraepona 0.2730 (27.3%) u xucnopoaa 0.7270 (72.7%)

0) kamprus 0.8110 (81.1%) u azota 0.1890 (18.9%)

B) HaTpus 0.1760 (17.6%), xpoma 0.3970 (39.7%) u xucnopoaa 0.4270

(42.7%)

3. HaiiauTe MONEKyIApHYI0 (OPMYIY COECIMHEHHUS a30Ta C BOAOPOIOM, €CIIHU
MaccoBasi J0Jsl BoJoposa B HeM paBHa 12.5%, a oTHOcHUTeNbHAs TJIOTHOCTH ITApOB
ATOTO BEIIECTBA [0 BOAOPOaY paBHa 16.

4. Tlpu cropanuu 3,636 r BemecTBa oOpasyeTcs 8 T' yriekucaoro rasa u4,3632
r 1 Bojbl. Macca 1 Mouib gaHHOTO BemecTBa paBHa 60r. YCTaHOBUTH MOJICKYIISIPHYIO
(dbopMyITy TaHHOTO BEILIECTBA.

Pazgen 6. PacTBopsl
3aauu Ha IPUTOTOBIIEHUE PACTBOPOB.
2. Onpenienute, CKOJIBKO TPAMMOB BENIECTBA HYKHO JUISl IPUTOTOBIEHUs 25 M 10
M pacTBOpa ruJIpoKCHIa HATpUsl.
Otset: 10T
3. Omnpenenure, CKOJIBKO T BOJBI HEOOXOAMMO NpuOABUTH K 45 T pactBopa NaOH
(0=6%), 4TOOBI OJTYYNUTh KOHEUHBIN pacTBOp ¢ MaccoBoi noneit 1%.

4. Onpenenure MacCoByIO JOJIO BEIIECTBA B PACTBOPE, KOTOPHIA OBLI MONYYEH
npubasnenuem 175 r KCI (0=20%) x 1000 r BosI

Omnpenenute MaccoBYIO J0JIO BEIIECTBA B PACTBOPE, KOTOPBIH ObLI moJrydeH npubasienuem 30 T
Na2CO4 k 1000 r Bogs!



3. TECTUPOBAHHUE

1 CEMECTP

TECTOBBIE BOITPOCBI 3AKPBITOI'O THUIIA ITO
OBIIEOBPA30BATEJIBHOU YYEBHOU AUCHUIIJIMHE:

«XUMMUA »
33.02.01 ®apmanus

Komnerenuun:
OK 01, OK 02, OK 04, IIK 2.2

Ne IIpaBuabH
18171
OTBeT

Copnep:kanue Bonpoca

KoMmnerenuus

Bpems
BBITIOJIH
eHHS
(MuH)

Kaxkoe n3 cyxaeHuil BEpHO JUIsl DJIEMEHTOB
(VA rpymmst , IVA rpynmsr, [A rpyrmisr)
1)o6imas popmyiia JIeTy4ero BoJ0POIHOTO
coequnenus RH4 ;

2)He 00pa3yroT JIETYYHX BOJIOPOIHBIX
COECIUHEHUN;

3)10 3aBepIICHNUS SHEPTETUUECKOTO
YPOBHS HE XBaTaeT TPEX IEKTPOHOB

OK 01

1

Cpenu BEIIECTB, YKa3aHHBIX B PAIY
(NHs, O2, HCI, SO2; CaO, HNO3, CI2,
CO2; H2S04, Hl, CuCl2, CH4,
NH3)koruecTBO COeIMHEHMIA C
KOBAJICHTHOH TIOJIIPHOM CBSI3bIO PABHO

1) Tpem 2) aBym 3) yeTbipeM

OK 01

Xumu4eckas CBsi3b B MOJICKYJIax (030HA U
XJIOpH/JIA KaJIbIIHs; CEPHOM KUCIOTHI U
XJIOPHJIa aMMOHHS; CEPHOM KHCJIOTHI U
030HAa) COOTBETCTBEHHO

1) KOBAJICHTHAsA IOJISIpHAs U MOHHas,

2) KOBAJICHTHAs MOJIApHAA U KOBAJICHTHAA
HEMOJIsIpHAs,

3) KOBAJICHTHAas HEIIOJIsIpHAsA U MOHHAA,

OK 01

YeMm OoNpCACIIACTCA MECTO XUMHUYCECKOT'O
QJICMCHTAa B HepHOHquCKOﬁ CUCTEMC

1)xonmudyecBOM HEHTPOHOB B B spe aToMa
2)3apsaoM sapa

3)maccoii atoma

4) KOJUIMYECTBOM IEKTPOHOB Ha

OK 02




BHCHIHCM SHCPIre¢THYCCKOM YPOBHC

B xakoM psity XUMHUYECyKHUE JIEMEHTHI B
MOPSIAKE OCIAOJICHHS UX
HEMETAJINYECKUX CBOUCTB

1) Be- B-C
2)Ga-Al-B
3) S-CI-Ar
4)CI-Br-1

OK 02

YcTaHOBHUTE COOTBETCBHUE :
THIIBI
XHMHUYECKHX
peakuuii
A) peakuiys COeIMHEHUS
b) peakuus paznoxxeHus
B) pekuus 3amenienus
I') peakust oOMeHa
npuMepbI
1)Na2CO3+ 2HNO3=2NaNO3+H.0+CO>
2)P+0,=P,05
3)Cu(OH)2=CuO+H20
4)Zn+ 2HCI=ZnCl2+H2

OK 02

Kakas u3 peakuuii siBisieTcs
3K30TEepMHUYECKON?

1) HCI +NaOH =NaCl + H,O
2)2Mg+0,=2MgO+ Q
3)CaC03=Ca0+C0O2-Q

4) N2+ 02=2NO-Q

OK 02

B peaknuu oOMeHa y4acTBYIOT :

1) nBa CIOXKHBIX BEIIECTBA;

2)11Ba MPOCTHIX BEIIECTBA;

3) Z1Ba MPOCTHIX BEIIECTBA U OJTHO
CJI0KHOE ;

4) oHO TIPOCTOE BEIIECTBO U OJHO
CII0KHOE

OK 02

K cunbpHBIM 371€KTpOIUTaM OTHOCSTCS :
Dyruapokcun sxenesa (11);
2)KpeMHUEBasi KUCIIOTa;

3)kapOoHAT KambIuUs;

4) kapOoHaT HaTpHs

OK 02




10.

Peakuust voHHOTO OOMEHA UAET JI0
KOHIIA,ECIIH :

1)B pe3ynbTare peakiuu oopasyeTcs
0CaJIoK;

2) B pe3y/bTaTe PeakIuu 00pa3yeTcs
MaJIOAUCCOLMUPYIOIIEE COSTNHEHHE;
3) BCE OTBETHI BEpHBI

OK 01

11.

Jnst ypaBHEHMS peakiuu XJI0puIa MeIn

(I)cokpareHHOE HOHHOE YpaBHEHHE HEET

BU:

1) CuUOH+OH™ = CuOHcanox

2) Cu?*+ OH= Cu(OH)20canox
3) 2Cu?"+ 20H = Cu(OH)20cazox
4) Cu?*+ 20H'= Cu(OH)20canox

OK 01

12.

Kakoii psin conepKuT UL OCHOBHBIE
OKCHBI:

1) Mn207, CrO3z, SOz, N2Os;
2) Naz0, CuO, CrO, FeO;
3) S0s3, P20s, K20, Cu20:;
4) ZnO, SnO, SiO,, NO.

I1IK 2.2

13.

VYkaxure psjl, CoaepKaiiui ToJIbKO
OJTHOOCHOBHBIE KHCIOTHL:

1) HF, HBr, HNO3, HsPOu;

2) HI, HNO2, HCIO4, CH3COOH;
3) H>COs3, H3PO3, H2S04, H2Cr207;
4) HPO3, H2S, HCIO, H2SiOs.

I1IK 2.2

14.

[IpuBeauTe npaBUIbHOE HA3BAHUE
BemiectBa NaoHPOg:

1 )ruapoxcodocdat HaTpus;

2) ruapodocuT HATpus;

3) nuruapooprodocdar HaTpHSL;
4) runpooprodocdat HaTpus

OK 01

15.

Kakoii psig conepKUT TOJIBKO
KHCIIOPOACOAEpKAIINE KUCIOTHI:

1) HF, H2Cr207, HCI, CH3COOH,;
2) HCIO, H3POg3, HBr, H2SOq;

3) HI, HNOg, HCIO4, H:S;
4) HNO3, HPO3, H2CO3, HMnO4

I1IK 2.2




16.

VYKaxkure MOJEKYIIpHYI0 GOopMyITy
CEpPOBOJOPOTHON KUCIIOTHI:

1) H2SOs;  2) H:S;

3) H2SOs;  4) HaS20:s.

OK 01

17.

VYkaxure psaj, coaepKaiiui ToJIbKO
KHCIIOTHBIE OKCH/IBI:

1) Na20, Ca0, PbO,, SiOy;

2) SiO2, SO», N2Os, Clo07;

3) AlbO3z, Zn0O, BeO, Cr,0s;

4) Cl,0, CuO, MgO, H0.

OK 02

18.

[IpuBennTe MpaBUILHOE HA3BAHKE
BerrectBa (ZNOH)3POu4:
1)oprodocdar nnnka;
2) Tpuruapoxkcodocdar IMHKa;
3) oprodochaT TUAPOKCOIMHKA;
4) ruapoopTodocdar nuHKA.

OK 01

19.

VYkakute MOJICKYISIpHYIO GOpMYITy
ruapocyiabdara Maraus:

1) Mg(HSO:3)2; 2) Mg(HS)z;

3) MgHSOy4; 4 ) Mg(HSOg)>.

I1IK 2.2

20.

Peakuust Mexx 1y KUCIOTON M OCHOBaHHEM
Ha3bIBaeTCS:

1) peaxkiuieii coeMHEHHSI

2) peakiueil HeUTpaInu3auu

3) peakuueit pa3aoKeHHsI

4) peakiyei rugpaTanuu

OK 04

21.

N3MeHeHne CBOMCTB OKCUIOB OT KUCIOTHBIX
K OCHOBHBIM IPOUCXOJHUT B PsAY BEILECTB,
(opMyIbI KOTOPBIX:

1)503 - Al,O3 - Ca0;
2)MgO - ZnO - Fe;0s;
3)Na20 - CO; - SO2;
4)P205 - Fe,03 - KoO;

OK 04

22.

®opmyrna BemecTBa X B CXeMe peaKIiu
CO2 + X = CaCOs + H20:

1) Ca(OH). 3) CaO

2) CaClz 4) Na2COs3

OK 04




23.

B nenouxke npeppaiiieHuii:

S - X1—503 —>X2—CuS0Os—Xs—CuO —Cu
BerrectBaMu X1, Xou X3 IBIISIFOTCS
COOTBETCTBEHHO:

1) HzS, HzSO4, CU(OH)Z;

2) FeS, H2S04, Cu(OH);

3) SOz, HzSO4, CuCly;

4) SOz, H:SOq, CU(OH)Z.

OK 01

24,

Bemecrsamu, pu B3aMMOJEHCTBUU KOTOPBIX
00pasyeTcst CoJb, SBISIOTCS:

1) menouHoI MeTasT ¥ BoJa;

2) OCHOBHBIN OKCHJI ¥ BOJIA;

3) KUCIIOTHBIN OKCHJI M LIETO0Yb;

4) KUCIOTHBIN OKCHJ] ¥ BOJIA.

OK 01

25.

Cepebpo u3 pacTBopa HUTpaTa cepedpa
BBITECHSIOT BCE METaJIbI psija:

1) Na, Cr, Zn; 2) K, Fe, Cu;

3) Fe, Zn, Cu; 4) Zn, Fe, Au.

OK 04

30.

Tonbko comeobpasyronme OKCUIBI HaXOITCS B
pany:

1) P20s, ZnO, NO; 2) CO, N20s, Na:0;

3) Al20s, N20, N20s; 4)SiO2, BeO, CaO.

OK 04

31.

BaxuHeluM napHUKOBBIM Ta30M SBJISIETC :
1) CO 2) SO
2) CO; 3) O

OK 07

32.

IIpu pazbaBiacHIH KOHIIEHTPUPOBAHHON CEpHOM
KHCIIOTHI CIIeyeT BIMBATh:

1)kucnoty B BOAY;

2) GeH301 B BOLY;

3) Bomy B KHCIIOTY;

4) KEepOCUH B KHCIIOTY

OK 07

33.

Yto sBisieTcs CIEACTBUEM NOTCILICHUS
KJIMMaTa Ha Ij1aHere?

1)KucnoTHbie n0xau
2)O30HOBBIE JIBIPHI
3)I1apHUKOBBIE ra3bl
4)poayKThl IepepaboTKU HePTH

OK 07

34.

B uem yrpo3a ymeHbII€HUSI KOHLIEHTpAUU
o30Ha?

1) B OBBINIEHNN BIQKHOCTH BO3/IyXa

2) B 3arpsi3HEHUHN aTMOCQEPHI TUOKCUIOM
yrieposa

3) B YBEJIIMYECHUH TUIOTHOCTH KOCMUYECKOTO
HU3IIy4YECHHUS

OK 07




4) B yBeIMYECHUH YIbTPA(UOIETOBOTO
HU3IIYYEHUS

35.

Kucnortssie noxau — 3t1o:

1) pe3ynbrat 3arpsi3HEHUS AaTMOCHEPDI
JTMOKCUIIOM CEepBl M OKCHIaMH a30Ta
2) 3arps3HEHKUE BO3/yXa aTOMHBIMH
AIIEKTPOCTAHIIASIMU

3) CHIDKEHHE KOHIIEHTPAIMH 030HA

4) pe3ynpTaT YBEIMUEHUS KOHLIEHTPALUU B

aTMocdepe AMOKCHaa yriepoaa

OK 07

TECTOBBIE BOITPOCBI OTKPBITOT'O THUIIA 11O
OBIIEOBPA30OBATEJIBHOU YYEBHOU AUCHUIIJIMHE: «XUMMWSA»

Komnerennum:
OK 01, OK 02, OK 04, OK 07, OK 09, TIK 2.2

1 CEMECTP

33.02.01 ®apmanus

IIpaBuiabHbI’
OTBeT

Conep:xanue Bonpoca

Komme
TeHIUA

Bpems
BBITIOJI
Henus
(MuH)

OTBETHTH HA BOIIPOC
N3 xakux 4acTHI[ COCTOMT SIPO?

OK 01

2

I[aTB OIIPCACIICHUC ITOHATUAM:
HU30TOII, XUMHYECKUM 3JICMCHT,
BaJICHTHOCTD

OK 01

2

OpOwuTany. uMeroIue
ra"teneoopasnyo Gopmy
Ha3bIBAIOT........

OK 01

Onpenenuth 4eMy paBeH 3aps sjapa B
NEPUOINYECKON CHCTEME XUMHUYECKOTO
sieMmeHnTa Al

OK 01

Hanwucats 35ekTpoHHYI0 GopMyITy
XUMHUYECKOTO djeMeHTa Siu
OTIPE/ICITUTh HOMEP TIEPUOJIa U TPYIIIIBI
B IICXD

OK 01

Arom Heona Ne, katnoH Hatpus Na*™ u
anuoH ¢ropa F umeror
OJIMHAKOBOE.............

OK 01




Atom KHCJIOpOJa U aTOM CECPbI CXOHbI

OK 02

ATOMHast OpOUTAID - ATO.................

OK 01

Yto npeacrasiseT coO0ii aTOMHas
moaens J.Pesepdopaa?

OK 01

10.

Ornpenenure Kak U3MEHSIOTCS
HEMETAJUIMYECKHUE CBOMCTBA U
AJIEKTPOOTPUIIATETLHOCTH JIEMEHTOB B
psany Be-B-C-N

OK 02

11.

Mertainyeckrue U BOCCTAHOBUTEIbHbBIC
CBOMCTBA DJIEMEHTOB B I'NIABHLIX
HOJrpyIIax ¢ POCTOM 3apsija sapa

OK 02

12

Onenute NpaBUIbHOCTD CYXKICHUN

A. DJIEMEHTBHI TJIaBHOM MTOATPYIIITHI
HMMEIOT 0JINHAKOBOE YHMCJIO 3JIEKTPOHOB
Ha BHEIIHEM YpOBHE

b. B rinaBHbIX oarpymnmax
BOCCTAHOBUTEJIbHAS CIIOCOOHOCTH
YCUJIMBAETCS C YMEHBLICHUEM Pajyca
aToMa

OK 02

13.

Onpenenure U3MEHEHUE paanyca
aToMa C YBEITUUCHHUEM 3apsijia sapa s
AJIEMEHTOB 3-T0 mepruoja

OK 02

14.

B aromax snemenTos **Mg u “°Ca
OJINHAKOBOE YHUCJO........

OK 02

15.

KaTanmaTop- 9TO........

OK 01

16.

Kakwue BemectBa 06pa3yrorcs B
pe3ynpTaTe peakiiuu HelnTpaau3anum?

OK 01

17.

B pCaKnuro 3aMCIICHUA BCTYIIAKOT......

OK 01

18.

Omnpenennure TUIBI IPEITIOKEHHBIX
XUMUYECKUX PEaKIHii:

Ca(OH). + 2HCI = CaCl. + 2H.,0CaO
+ CO. = CaCO;s

OK 01

18.

9J'IeKTpOJ'II/ITI/I‘IeCKa${ Jucconuanus -

OK 01

19.

HpI/IBC)II/ITC YCJIOBUS TPOTCKAHUSA
pCaKknuu HOHHOT'O oOMeHa

OK 04

20.

Jatite Ha3Banus BemiecTBam:N2Os,
C|207, N-O, A|203, Na.O

I1IK 2.2

21.

Hasosute okcuasl, KOTOpbIE
COOTBETCTBYIOT JaHHBIM
BemectBam:Fe(OH)3, H2SO3, NaOH.

OK 01




22.

[IpuBenuTe npuMepsl ABYX
pacTBOPUMBIX U JIBYX HEPACTBOPUMBIX
OCHOBAHUSI.

OK 01

23.

[IpaBna nm, 4TO NUILEBas COA — ATO
coinn?Ecnu 1a, To KaKOH KHUCIOTHI?

IK
2.2

24,

WNHaukaTopsl -310 .............

OK 02

25.

Hazosute KHCJIOTBI, KOTOPbIM
COOTBETCTBYIOT CIIEIyIOIIHE
BellecTBa:KapOOHAT HATPUSL, XJIOPHL
Oapust,CUIIMKAT KaJIus,MeIHBINA

KyIopoc.

OK 02

26.

Ha3zoBute ocHOBaHUsI, KOTOpPbBIE
COOTBETCTBYIOT AaHHBIM okcuaaM:FeO,
Al,O3, NaO

OK 02

27.

[MpuBeaute GOpPMYITBI CIICAYIONTUX
BEIIECTB: CYNb(}aT Menu, XI0puI
Oapusi, cynbGUT IMHKA, HUTPAT KaJus,
KapOOHAT KaJIbITUs

OK 01

28.

Ilenoun - 370........

OK 01

29.

ITpuBeguTe KaaccuPUKAIIUIO COJIEH.
[TpuBenuTE MPUMEPHI

OKO02

30.

[IpuBeanTe MpU3HAK PEAKITIH MEKTY
CEpHOM KHCIIOTON M MarHueM

OK 02

31.

[IpuBemuTE OCHOBHBIE TIPOIYKTHI
nepepadoTKu HEPTH, UCTIONB3YEMbIC B
(hapmanumn

OK 09

32.

Kaxkwe ra3el BXOIAT B COCTAaB MPUPOAHOTO
rasa

OK 09

33.

Con a30THOM M @30THCTOM KHUCTIOT,
KOTOPBIC MOT'YT HAKaIJINBATHCS B BOJIE
Y MHILEBBIX MPOIYKTAX, BbI3bIBAS
TSDKEINbIEe 3a00JICBaHHS HAa3BIBAIOTCS

OK 07

34.

3a cueT KakuXx (paKTOPOB MPOUCXOAUT
3arps3HeHue atMocdepsl Ipu
C)KUTaHUU TOIUINBA;

OK 07

35.

OCHOBHBIMU XHMHUKaTaMH,
pa3pyLIaloIUMHU CTPaTOChHEPHBIN
030H, SBJISIOTCH. ...........

OK 07

2 CEMECTP




TECTOBBIE BOITPOCBHI 3AKPBITOI'O THUIIA T10

OBIIEOBPA3OBATEJIbHOM YYEBHOM JUCIHUIIJINHE:

KoMmnerenuun:
OK 01, OK 02, OK 04, OK 07, OK 09, 11K 2.2

«XUMMHUA »
33.02.01 ®apmanus

Ne IIpaBuabLHBII Coaep:kanue Bonpoca Komnerenuusi | Bpems
OTBeT BBINOJI
HEeHHS
(MuH)
YcTaHOBHUTE COOTBETCTBUE MEKY Ha3BaHUEM 2
COEIMHEHUS U 0011Iel hopMyIon OK 01
TOMOJIOTHUYECKOTO Psifia, K KOTOPOMY OHO
MPUHAJIEKUT: K KOKIOW MO3UINH,
0003HaYeHHON OYKBOH, Moa0epuTe
COOTBETCTBYIOILYIO MO3UINI0, 0003HAUYEHHYIO
uQpo.
HA3BAHHWE COEIMHE
A) Oyten-1
b) mukmonpomnan
B) 6yramuen-1,3
I') rekcan
OBIIAA ®OPMVYIIA
1)CnHan+2
2) CnHazn-
3) CnHan
4) CnHan4
O6mras hopmyra TOMOJIOTHYECKOTO psiga OK 01 1
YIJI€BOJOPOAOB, K KOTOPOMY OTHOCUTCS
coemnuenneCH,=CH—CH=CHp>:
1)CnHazn+2
2) CnHazn-
3) CnHan,
4) CnHan4
BemectBo, cTpykTypHas GopmMyiaa KOTOpOro OK 01 2

g

CH, ,
. Ha3bIBACTCAA.

1) H-rekcaH,

2) 2,3-IMMEeTHIIOYTaH;
3) 2-meTri-2-3THN0yTaH
4) 2,2-numetunoyTaH.




CoennHeHus, B COCTaB KOTOPBIX BXOJIUT
¢yukuuronansHas rpynna —CHO , oTHOcsTCS K
KJIaccy:

1) anpIeruios; 2) CITUPTOB ;
3) kapOOHOBBIX KUCIOT; 4) heHoJI0B.

OK 01

TpoliHas CBsA3b MEXIYy aTOMaMu yriepoaa
o0pasyercsi B MOJIEKYJIax:

1) ankuHOB;  2) apeHOB;
3) ankanoB;  4) alKeHOB.

OK 01

K opranmyeckum coeguHEHHSIM, B COCTaBe
KOTOPBIX MMEIOTCS (DYHKUHMOHAIbHBIE TPYIIIBI
—COOH u —CHO, OTHOCSTCS
COOTBETCTBEHHO:

1) kapOOHOBBIEC KUCIOTHI M CIIUPTHI,

2) anbACTUIbI U YIIICBOIbI;

3) anmpAeruabl U CI0KHBIE S(HUPHI;

4) xapOOHOBBIE KUCIIOTHI U JIbJICTHIbI

I1IK 2.2

®opmyna 2-MeTuinponanona-1:

1) CHs—CH(OH)—CH>—CHpz;
2) CHz>—CH>—CH>—CH>—OH;
3) CHz3—CH>—CH>—OH;
4) CH3-CH(CH3)-CH2-OH.

OK 01

®ynkunoHansHyto rpynny —OH conepsxar
MOJIEKYJIBIL:

1) ampaerujos; 2) eHOIIOB;
3) cioxHBIX 3¢UpoB;  4) MPOCTHIX SPUPOB.

OK 01




K xmaccy npenenpHbIX 0JHOATOMHBIX
CIIUPTOB OTHOCHUTCS:

1) sraHaib; 2) 3TaHOT, OK 01
3) raMiepuH; 4) denou.
10. YcTaHOBUTE COOTBETCTBUE MEX/TY Ha3BaHUEM
BEIIECTBA M KIIACCOM/TPYIIION, K KOTOPOMY(-0if)
3TO BEIIECTBO NPUHAJIEKUT: K KAKIOU
NO3HIINHU, 0003HAYEHHOU OYKBOM, ooepuTe
COOTBETCTBYIOIIYIO O3UIIHIO, 0003HAYCHHYIO
uudpoit
HA3BAHUE BEHIECTBA.
A) MeTunOeH301 OK 01
b) anunun
B) 3-metunbyrananb
KJIACC/TPYIIITIA
1) anpaerubr
2) aMHHBI
3) aMHHOKHCIIOTHI
4) yrieBoI0pOIbI
11. K nukmudeckuM yriaeBoaopoaamM OTHOCSATCS
1) metan
2) IHUKJIOTeKCaH
3) Tomyou OK 01
4) 6yraaguen-1,3
12. Coemunenus a) CH2, = CHz u 6) CHz — OH
OTHOCSITCSI COOTBETCTBEHHO K
1) ankanam OK 01
2) aJKeHaM
3) ankuHAM
4) cnupram
OCHOBOMOJKHUKOM T€OPHU CTPOCHUS
OpPraHMYEKUX BEIIECTB SBISETCS:
13.
1)Mennenees; 2)byriepos OK 01
3)3uHuH 4) MapKOBHHKOB
14.
Opranudeckasi XuMUsl U3y4aer. ..
1)coenuuenus yrieponaa OK 01

2)COeTMHEHNUS KHCIIOPOT
3) coemHEHMs XJI0pa
4) coeMHEHHUs a30Ta




15.

K yrneBonam He OTHOCUTCS

2) Kpaxman 2) MEeKTUH
3)kneruatka  4) caxaposa

[1IK 2.2

16.

Kaxkoe xomryecTBO M3BECTHBIX aMHUHOKHCIIOT
Yy4YacTBYIOT B CHHTE3¢ Oerka:

1) 20

2) 30

3) 100

4) 200.

I1K 2.2

17.

C IOMOIIBI0 KAKOW XMMHUYECKON CBS3HM MPOUCXOIUT
COCIMHEHNE aMUHOKHCIIOT MEXIy COOOM B MOJICKYJIe
OeJKa MepBUYHOM CTPYKTYpBI?

1) mucynehunanas

2) nentuaHas

3) BomopoiHasl.

OK 01

18

Tun peakuun, K KOTOPOMY OTHOCHTCSI OMBUICHHE
KHUPOB:

1) runpupoBanue

2)THIpOJIN3 B IIEJI0YHOM cpejie

3)ruaparariys

4) neruapupoOBaHHE

OK 04

19.

Bemiectsa, o0pasyromuecst Mpyu rUAPOIIH3e
CJIOKHBIX 3(DUPOB:

1)kapOOHOBBIE KUCIOTHI

2) BOJa U CIIHPTHI

3) cnupThl ¥ KapOOHOBBIE KUCIOTHI
4)CrMpPTHI U aTbACTUIbI

OK 04

20.

Boay B onpenienéHHbIX YCIOBUSAX MOTYT
IPUCOETUHUTE 00a yriIeBo0poaa

1) meHTaH ¥ IEHTEH-2

2) stuiieH u Oyraauen-1,3
3) npoTaH ¥ NUKJIONPOaH
4)6eH30J1 U ITUKIIOTEKCaH

OK 04

21.

OTaH MOXET BCTYIIAaTb B pCaAKIIUN

1)3amenieHus
2)[IPUCOCTUHEHUS
3)uzomMepu3aIun
4)pa3noxeHus
S)ropeHus

OK 04




22.

B peakmuto nmprcoeIMHEHHS ¢ XJIOPOM HE
BCTYTIACT:

1) sTunen

2) aneTuiieH

3) Oyran

4)6enH301

OK 04

23.

Otanoa 06pa3yeT npocToii 3pup npu
B3aUMOJICYCTBUH C:

1) kapOOHOBO¥ KUCIIOTOI; 2) CIUPTOM;
3) anpaeruiom; 4) rajoreHBOJ0POIOM.

OK 02

24,

YcTaHOBHUTE COOTBETCTBUE MEKIY (DaKTOPOM U
CMEIIIEHUEM PaBHOBECHUS I peaKiuy,
YpaBHEHHUE KOTOPOU
C2oHas(r)+H2(r)>C2He(T) + Q
dakrop

A) TloBbIIeHUE TaBIICHUS

b) VBenuuenue remnepaTypbl

B) YBenunuenue xonnenrpanuu Cz2Hs
I') YMmenbmenne konnentpanun CoHe

J1) Ilpumenenue karanuzaropa
IHon0:xeHne paBHOBeCUS

1) CmecTuTcst BpaBo

2) CmecTuTCS BIIEBO

3) He m3menurcs

OK 02

25.

CKOpOCTh TOMOT€HHOM XUMUYECKOU peaKIuu
MPOMOPLIMOHAIbHA U3MEHEHHUIO:

1) KOHIIEHTpaIMU BEUIECTBA B CIMHUILY
BpPEMCHU;

2) Macchl BEIIECTBA B IMHUIIEC 00BEMA,

3) KOJIMYEeCTBA BEIIECTBA B €IMHHIIE 00bEMA;
4) o0BbEma BelecTBa B X0/1¢ PEAKIIHH.

I1IK 2.2

26.

Ckopoctb peakiuul Feus) + H2SO4 (p-p) = FESO4
@-p) T H2 ) + Q moBeIcHTCS NpH

1) noHM>XCHUM TaBJICHUS

2) pa30aBlIieHUH PACTBOPA KUCIIOTHI
3) MOHMKEHUU TeMITepPaTyphl

4) u3MenpYeHUH Keme3a

OK 01

217.

Bri6epute THIT TUCTIEPCHOM CHCTEMBI, B KOTOPOiA
pa3Mep 4acTHL] — MOJIEKYJIbI, HOHBI:

1) cycnensus

2) rpyboaucnepcHast cuctema

3) UCTUHHBINA PACTBOP

I1IK 2.2




28.

Conu BBICHIUX JKUPHBIX KHUCIOT C YHCIOM
yraepoaHbix aToMoB Cio-Cig —

1) mbuia;

2) 6enku;

3) BUTaMUHBI,

4) ocHOBaHUS.

OK 07

29.

Kak n3MeHsieTcst pacTBOPUMOCTh TBEPABIX
BEIIECTB B BOJIC C NOBBIIIEHHEM TEMIIEPATYPHI:
1) Bcerna ymensbliaercs

2) BCer/ia yBeITUIHBACTCS

3) He U3MeHseTCs

OK 02

30

Kaxkoe BemecTBo UCnoJIb3yIOTCS B BUJIE
(buszmoormIecKkoro pacteopa’?

1) xnopun HaTpUs
2) MeTaH
3)cnoxHbIe 3HUpPHI
4) menodn

[IK 2.2

31.

BpemeHHast )keCTKOCTh BOJIBI 00YCIIOBJICHA
HAJIMIHEM

1) runpokapOoHaTaMK KaIbIUS U MarHus

2) cynb(aTamMu Kaabllds U Mapradia

3) XJIopuaaMu KaJabIlis U METU

4) xnopuaMu U THAPOKApOOHATAMH KaJIBITUS U
MarHus

OK 07

32.

beH3uH npu noxape Heb3s TYIIUTh
1) Bo1Oi;

2)IecKoM;

3) IpPOTUBOTIOKAPHBIM TIOJIOTHOM;
4)orHeTymurenem

OK 07

33.

Kaxoii yrineBosa conepKurcs B MOJIOKE
1) manbTo3a;

2) I0K03a;

3) nakTo3a;

4) xpaxman

OK 09




Crioco0 OYUCTKY MTUTHEBOW BOJBI B OBITOBBIX
YCIIOBHSIX:
1) oTcTanBaHne B TEUCHUE HECKOJIBKHUX
4acoB OK 07
2) KATISTYCHUE
3) IpUMEHEHNE CTIeUATBHBIX (PUIBTPOB
4) ¢punpTpoBaHUE Yepe3 Macio

JKuBOTHBIE TP IBIXaHUH TIOTJIOMIAIOT U3
atMocdepsr Oy,

K kaxoil pyHKIIMHN KUBBIX OPraHU3MOB
OTHOCHTCSI IaHHOE sIBJIeHUE?
1)OKUCIUTENbHO-BOCTAHOBUTEIIHHAS; OK 09
2)0MOXUMUYECKas;

3) razoBas;

4) KOHLIEHTpUPOBaHHAs

2 CEMECTP

TECTOBBIE BOITPOCBI OTKPBITOI'O THUIIA 1O
OBIIIEOBPA3OBATEJBHOM YYEBHOM JUCIHUAILIAHE: «XUMMSI»
33.02.01 ®Papmanus
Komnerennun: OK 01, OK 02, OK 04, OK 07, OK 09, IIK 2.2

Ne IIpaBuabHBII Conepxxanue Bonpoca Komnerennusi | Bpems
OTBeT BBINOJI
HEeHMA
(MuH)
1. Teopust XMMHUUYECKOTO CTPOCHUS 1
OpPraHUYeCKUX COeTMHEHUH ObL1a
CO3IAHA.............. OK 01
2. [IpuBeaure Tpu npumepa OK 01 2
coeMHeHuH ¢ o0el popmyoit
Cn H2n
3. [IpuBenure CTPYKTYpHYIO OK 01
dbopmyny rentun-3 2




4, Kak Ha3zbpIBaeTcs BEIIECTBO, OK 01
CTPYKTypHasi GopMyia KOTOPOTO
CH3
I
CHs;—- CH2- C -
CHs
I
CH: -
CHs
5. Hzomepus- 310........ OK 01
6. VYKaxuTe BAJICHTHOCTD yIIIepo/ia B OK 01
OPraHN4eCcKO XUMHUH
Br16epuTe nuiiHee coeIuHEHHE:
7. JTaHOJ, 3TaHaJIb, dTHJICH
OK 04
8. Hazosute yrieBoaopoisl,
KOTOPBIC BXOJAT C COCTaB OK 01
MPUPOJAHOTO Ta3za
9. ['omosiorn OTIMYAOTCA JPYyr OT
Ipyra......... OK 01
10. MHoroo6pa3ue opraHu4ecKux
COeIMHEHUI 00YCIOBIECHO........
OK 01
11. HazoBuTe Tun peakuuu, XxapaKTepHbIX
UL AIKEHOB, 00YCIOBIEHHEIX
HAJIMYMEM TT-CBSI3H B MOJICKYJTax OK 02
12. Kak Ha3bIBaeTCsl peakuus MOITy4eHUs OK 02
Kay4yKOB
13. X10pupoBaHKeE MPeaeTbHBIX OK 02

YIIIEBOIOPOJOB — 3TO IPUMED
peakuuu.......




14.

Cdopmynupyiite npaBuio
MapkoBHHKOBa

OK 02

15.

C OMOIIIBIO KaKOM peakini MOKHO
MOJIYYUTh OCH30J1 U3 alleTUIICHA B
OJIHY CTaJIHIO

OK 01

16.

Kaxk Ha3bIBatoTCs OpraHnyecKue
COCIMHEHUS, UMEIOLINE
3aMKHYTYI0, HEOTKPBITYIO LIEIb
aTOMOB

OK 01

17.

Kaxoit xiacc oprannueckux
COCIMHEHUM HA€T peaKIuio
«cepedpSTHOT 0y 3epKaja

OK 01

18.

Kak Ha3bIBaeTCs IPOAYKT
TUAPOTALUU 3TEHA

OK 01

19.

HazoBute kK KakoMy KJ1accy
OPTraHUYECKUX COCIUMHEHUMN
OTHOCHUTCS TJIHIICPUH

I1IK 2.2

20.

Peakiust mpucoeTMHEHUS BOIBI
Ha3BIBAETCH ........

OK 04

21.

[IpuBenuTe Ha3BaHUS CIEIYIOMINX
(hyHKITMOHATHHBIX TPYIIIL:

- OH,- COH, -COOH, NH:

OK 01

22.

Peakus Mexay kKapOOHOBOM
KHMCJIOTOH U CIIUPTOM , B PE3YyJIbTaTe
KOTOPOH 00pa3yeTcs CI0XKHBIN IPUp
1 BOJA HAa3bIBAETCA......

OK 04

23.

Kak B OBITY Ha3BIBAIOTCS CIIOKHBIC
3(upHI rIMIEpUHA U BBICIIHX
KapOOHOBBIX KHACIOT?

I1IK 2.2

24,

Kaxk Ha3bpIBaeTCsI MPOLIECC PA3IOKEHHS
yrIeBOI0pO10B He(hTH Ha Oomee
JIETy4HE BEIIeCTBa

OK 02




25.

BriOepute [Ba JINUIIHUX COCTUHEHUS |
caxaposa, LEIII0I03a, MypaBbHHAS
KHCJIOTa, KpaxMaJ, TJII0K03a, KayqyK

[1IK 2.2

26.

B npOMBILITIEHHOCTH KUJKHUE )KUPbI
MEPEBOJAT B TBEPBIEC IS
MOJYYEHUS.........

OK 04

27.

OMBbLIEHHE- ITO.....

OK 04

28.

KaxkoBa riaBHas 6uonorudeckast pojib
TJIFOKO3BI B OPraHN3Me YelTOBeKa

OK 04

29.

CKOpOCTh TOMOT€HHOM
XUMHYECKON peaKkuu
MPOMOPIHUOHATIEHA U3MEHEHUIO:

OK 04

30.

HazoBute npusnaku,
XapaKTEepPU3YIOIINe COCTOSHUE
XMMHUYECKOE pPaBHOBECHE
pearupyromein CuCTEMbI

OK 02

31.

Yrto nporcxoaut ¢ 6eakaMu npu
HarpeBaHuu?

OK 09

32.

HazoBure OPraHu4cCKHe
BC€IICCTBA, KOTOPLIC ABJIAIOTCA
HCTOYHHUKOM SHECPIUH B OPraHru3Me

OK 09

33

Yto gBnsi€TCS MPUUUHOU
U30BITOYHOTO HAKOTLIICHUS
HUTPATOB B paCTEHUSX?

OK 09

34.

OK 07

35.

Kakoii oprannueckuii ra3 siBiasieTcs
OJHOU U3 IIPUYUH BOZHUKHOBEHUS
napHUKOBOrO 3ddekra?

OK 07




4. OueHouHble cpeacTBa pyOeskHOro (TeMaTH4eCcKOro) KOHTPOJIA no
001meo0pa3oBaTeJbHOH JUCHUILIMHE « XHMMSD)

PyOexHbIil (TeMaTUYeCKUi) KOHTPOJb MO JUCIHHUILTUHE «XHUMHSD MPOBOIUTCS B
(dbopMe MPOBEPOYHBIX PabOT MO pasjieaM OCHOBHOTO MOMIYJSI HA OTICIBHBIX 3aHATHSX,

KEWCOB.
Paznen 2. XuMnueckne peakumm.

IIpoBepounas padora «CTpoeHue BenecTBa u xumudeckue peakuum» (OK 01)

[IpoBepounas paboTa COACP>KUT YETHIPE BUIA 3aJaHUM:

1. 3amaum Ha coCTaBlIiEeHHE XUMHUUYCCKHX (OPMYIT IBYXaTOMHBIX COCTHHEHHUH 1O
WX Ha3BaHMIO.

2. 3ajauM Ha COCTaBIICHHE YpPAaBHEHHWM pEaKIWil: COEAMHEHHsS, 3aMEIICHUS,
paszokeHus, OOMEHa M peakmuii ¢ y4JaCTHEeM KOMILUICKCHBIX COCIWHEHUI;
OKUCITUTEIHFHO-BOCCTAHOBUTEIILHBIX PEAKIIHA.

3. 3amaHus Ha COCTAaBICHHE MOJIEKYJISPHBIX W HOHHBIX PEAKIMi THAPOJIH3a
COJIEH, YCTAHOBJICHHE M3MEHEHHUSI KHCIIOTHOCTH CPEJIbI.

4. 3amaun Ha pacyeT KOJMYCCTBEHHBIX XapaKTEPUCTUK [0 YyPaBHEHUSIM
XUMHUYECKUX PEaKIMi: MacCOBOM WM OOBEMHOM JOJH BBIXOJA MPOJYKTa PEaKIIUH
COCMHEHUS OT TEOPETUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIIECHUHW Ta30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHUK MCXOJHBIX BEIIECTB M MPOJYKTOB PEAKIIUH; MACCHI
(oObeM, KOIMYECTBO BEIIECTBA) MPOJMYKTA PEAKIIMU, €CIM OJHO W3 BEIISCTB JAHO B
BHJIC PACTBOPA C ONPEICICHHON MAacCOBO JI0JICH pacTBOPEHHOTO BEIIIECTBA.

1 BapuaHT 2 BapHaHT

1.  Jlonumwure ypaBHEHHUS, YpaBHsIITE, COCTaBbTE MOJIHbIE U COKPAIICHHbBIE
HMOHHBIE YPaBHEHUS.

Mg (NO3 )2 + Kz POs = Al Clz + K3PO4 =
Ba (OH )2 + H3 PO4 = Fe SO4 + Naz POs=
Zn Bry + HSO3 = Mn Cl; + KOH =

2. [[OHI/H_HI/ITG YpaBHCHU U ONIPCACINTC XapaKTCPUCTUKU KaXXJI01 XUMHWYECKOH
PCaKIuu.

Na+ O;= Li+O,=
As+ Oz = Se+ 0Oy =
3. HpOCTaBLTC CTCIICHU OKUCJICHUS 3JIEMCHTOB B CICAYIOIIUX COCAUHCHUAX.
BizOs, Gax03, CC|4, HMnO,4 FeO, PbOz, PC|5, HC|O4,
H2Cr207, H2CrOg4, SNSo. XeF4
4, OHpe,[[eJ'II/ITC THII XUMHUYECKOH CBSI3HU B JaHHBIX BCIICCTBAX, JOKAXKUTC 3TO C
IIOMOIIIBIO CXEM.
KCI, O2,PHs, Ag, Clz, NaBr, I, MgCl,, H2, SOz, Cu, Nal, F, Fe,
Na-O, Ni, CHag, A|, Ca (NO3)2 Ca0, N2, Na, P20s, BaSO4, O3,
Ss, SOs. 1,07.
5. PaccraBbTe KO3 (UIMEHTHI, ONIPEIETUTE TUI PEAKLIUH:
a) Mg + N2 -Mg3N2 a) C +Cr2 O3— CO2 +Cr
6) HNO3 + CaO— Ca(NO3)2+H20 6 ) Na + H20 — NaOH+ H21

6. PaccuuTaTh CTEIIEHH OKUCICHUS JJI KaX10T0 3JIEMCHTA BBCIICCTBEC



Fe(NO3)3 Ca (NO3)2
3. 3anmcatb (GOPMYIIBI BEIIECTB:
A) cynbdun xenesa (1) B) cepnas xucnora
A) cepHHCTast KHCIOTA 0) ruapokcua memu (I1)

7. Tlo ypasuenuio peakuuu CuCl2 +Mg —MgCI2 +Cu, BEIMUCIATE KOJIHYECTBO
BELIECTBA MEJU, €I B peakuuto ¢ xyopuaom meau (1) serynuno 480 r maruus.
8. CocTaBuTh ypaBHEHHUE U ONPEETUTH TUIl PEAKIIUH
A) cynbdar Gapust + cepHas KHCIOTa b) consinas kucnora +
KapOOHAT KaJbIIHs

Pa3gen 3. CTpoeHue u cBOlicTBAa HEOPraHMYeCKUX BEIIEeCTB.

IIpoBepounas padora «CpoiicTBa Heopranundeckux Beuecrs» (OK 01, OK 02)

[IpoBepounas paboTa COACPKUT TPH BHIA 33 JaHUN:

1. Bamaum Ha pacueT MaccoBOW J0aHM (MacChl) XHMHUYECKOTO 3JIeMEHTa
(coenuHeHus) B MoJIeKylie (CMecH).

2. TlpaxkTudeckue 3aqaHusl O KIACCU(PUKAIINN, HOMEHKJIATYPE U XUMHUUYCCKUAM
(dbopMynaM HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KJIACCOB: OIpE/eIeHHe Kiacca
HCOPraHNM4CCKUuX BEUICCTB, Ha3bIBATh HCOPraHn4cCKUuc COCANHCHUA 110
MEeXAYHapOAHOU U TPUBUAIBHONW HOMEHKIIAType 10 XUMUYECKUM (opMysiam.

3. 3amaHMs Ha COCTaBJEHHE YPABHEHUM XMMHUYECKUX DEAKIHMHA C y4acTHEM
MPOCTBIX M CJIOKHBIX HEOPTaHWYECKHX BEIIECTB: OKCHUJOB METAUIOB, HEMETAJIOB U
aM(pOTEpHBIX JJIEMEHTOB; HEOPraHUYECKHUX KHUCJIOT, OCHOBAaHUH U  aM(pOTEPHBIX
TUAPOKCUIOB, HEOPraHUYECKUX COJIeH, XapaKTepU3YIOIIMX UX CBOWCTBA U CIOCOOBI

IIOJIYYCHUS.

1. YcraHoBuUTE, K KAKOMY KJIACCY/TPYIIIIE OTHOCSTCS HEOPraHMYECKHE BENIECTBA,
bopmyibl kotopsix ykazarsl CoO, HNO3 LIOH, H2S;03 Ha3oBuTE cCOeTUHEHNS TI0
MEXJIyHApPOIHON M TPUBUAIBHON HOMEHKIIATYpE.

2. CoctaBuTh GOPMYIIbI COCAMHEHUIA:

a) okcuna yranepoga( II) ,0) runpokcuna Mmeau, B) XJIOPOBOJOPOIHON KHCIOTEHI, T)
cynbdara HaTpUs

3. Hammucars YPaBHCHUSA XUMHUUYCCKUX peaKHHﬁI

a) H.SO4 + Mg 6) Na, O+ HBr B) SOz + CaO 1) CaCO3z + HCI 1) AICIz + AgNO3
VYka3arb Ha3BaHUS MPOJAYKTOB PEAKIIHH.
4. PaccraBbTe KOA(hGUIUEHTH B IPUBEICHHBIX HIDKE CXEMaX XMMHUYECKUX PEaKIni.
JlaiiTe XxapakTepUCTUKY KaXKOM U3 YETHIPEX XUMHUUYECKUX PEAKIIUN C TOUKU 3PCHHUS
Pa3TUYHBIX KIAaCCH(PHUKAIUH.
a. o+ N2 — NH31+Q
6. AL + Fe0O3 — AL:Os3 +
Fe + QB. CaCOs — CaO + CO»1 -
Q
r. NaOH + H2SO4 — NaS04 + H20 + Q
5. l'openne ammuaka
4NH3(r) + 302(r) = 2N2(1) + 6H20(x) +Q



SABJISACTCA

peakuuen

1) COCIMHEHUS, KATAIUTUYECKOM, SHAOTEPMUYECKOMN

2) 3aMEelICHUs, KaTaJTUTHYECKOM, SK30TEPMUIECKON

3) OKHCJIMTEIbHO-BOCCTAHOBUTEIBLHOM, HEKATATUTUYECKOM, SK30TEPMUYECKON
4) oOMeHa, HeKaTaTMTHYECKOH, SHIOTEPMUIECKOM

6. BerunciuTe MaccoByro 107110 cepedpa B okcuje cepedpa (Ag20)
Pa3nen 4. CtpoeHue M CBOHCTBAa OPraHU4eCKUX BelleCTB.

IIpoBepounas padora «CrpoeHue u cBoiicTBa opranuyveckux BemecTs» (OK 01,
OK 02)

[To uToram uzyueHus pasaena 4 oGyqaromecs OyayT ClIOCOOHBI:

- OMNpEeIEeNsATh MPUHAAICKHOCTh BEIIECTB K PA3JIMYHBIM KIIaccaM
OPraHMYEeCKUX COCTMHEHUI; TOMOJIOTH U U30MEPHI;

- Ha3bIBaTh W3YYCHHBIC BEIIECTBA MO «TPUBHAIBHON» WM MEXKIYHAPOIHOMN
HOMEHKJIATYPE;

- XapakTepu30BaTh CTPOCHUE U XMMHUUYECKUE CBOMCTBA M3yYEHHBIX
OPraHNYeCKUX COCTUHECHUI;

- OOBACHATH 3aBUCUMOCTH CBOWCTB OPraHMYECKHX BEIIECTB OT MX COCTaBa U

CTpOEHUS;
- MPOBOJUTH BHIYUCIECHUS IO XUMHYECKUM (POpMyliaM U YpaBHEHUSIM.

TemaTnueckuii KOHTPOJIb OCYIIECTBIsICTCS MeToJoM TectupoBanus (I) wmmm B
(dhopme mUCbMEHHOH PabOThI, BKITFOYAIOIICH pakTudeckue 3aaanus u 3agaun (II).

1. Bermecrso, COCTaB  KOTOPOTO  BBIPAXKEH  MOJICKYJSPHOM
dhopmyroit C3Hs, oTHOCHTCS K KJ1accy:
1) Apennr 2) aJIKaHbI
3) AJKeHBI 4)aIKHHbBI

2. Hazpanwue BemectBa, popmyna koroporo: CH3-CH(CH3)-CH2-CH2-OH
A) Oyranon-2 b) mnenranon-2

B) 2-merunOyranon-4 r) 3-metundyranon-1

3. BemectBo, umetomee popmyny CH,=CH: Ha3biBaeTcs:
1) Tomyon
2) oruneH
3) ruHIepuH
4) mnpomaHo

4. BemecTBo, Ha3BaHKe KOTOPOTO MPOMMOHOBAs KUCIIOTA, UMEET (popmyiy:
1) C2H50H
2) (CM2NH
3) CH3-CH2-COOH
4) C3HI90OH
Jl1g ankaHOB XapaKTepHAa PEeaKIys:
1) npucoenuuenus H2
2) XJIOpUPOBAHUS Ha CBETY
3) obecueunBanus pactBopa KMnO4
4) mnonuMepHu3anuu

5. MeTtaHon pearupyer c:
1) wnarpuem



2)
3)
4)
6.
1)
2)
3)
4)

7.

BOJIOM
BOZOPOJIOM
METaHOM

VYKCyCHast KUCII0Ta BCTYIIAET B PEAKIIUIO C:
AgNO3
NacCl
Na2CO3
H20

BepHsb! 11 yTBEpKACHUSA:

A. AMUHBI IPOSIBIISIIOT OCHOBHBIE CBOWCTBA

b. AMMHOKHUCIIOTHI IPOSBIIAIOT TOJIBKO OCHOBHBIE CBOWCTBA

1)
2)
3)
4)

8.
1)
2)
3)
4)

9.

1)
2)
3)
4)

10.

BEPHO TOJNBKO A

BEPHO TOJIBKO b

BEpHBI 002 YTBEPKACHUS

HEBEPHO HU OJHO U3 YTBEPKICHUN

VYpasuenue xumuuecko peakunu C2H6+CI2MC2HSCI+HCI sBnsiercst:
peakumel 3aMeleHus, MPOTEKAIIEN 110 PAIUKAIBHOMY MEXAHU3MY
peakumen MpucoeIMHEHUs, IPOTEKAOIIEH 110 paJuKaJIbBHOMY MEXaHU3MY
peakumel 3aMeleHus, MPOTEKAIIEN 10 HOHHOMY MEXaHU3MY
peakumen MpucoeIMHEHUs, TPOTEKAOIIEN 10 HOHHOMY MEXaHU3MY

B peakmuto «cepeOpsiHOTO 3epKayiay (C aMMHAYHBIM PACTBOPOM OKCHIA
cepebpa) BCTymaer:

OTaHOJI

TJIIOKO3a

TJIALEPUH

Kpaxmaj

YcTaHOBUTE COOTBETCTBHE MCXKAY Ha3BaHHEM BEIICCTBA U KJIIAaCCOM

(Tpymmoiif) opraHuYecKuX COSAMHEHHH, K KOTOpOMY(-0ii) OHO MPUHAJICIKHUT.

Hazsanue

BemiecTBa A)

CH3COOH
b) CHs-CH2-CHs
B) CH>=CH-

CH2-CH3T') CHs-
CH,-OH

Kiacc opranndeckux coeTuHeHI

1)
2)
3)
4)
5)
6)

11.

OAHOATOMHBIC CITUPThHI
YIJieBO bl

Kap60HOBBIe KHUCJIOTHI
ApOMAaTUYICCKHUC YIJIICBOAOPOAbI
HCMPEACIbHBIC YTIICBOAOPOABI
NpEACIbHBIC YTIICBOAOPOAbL

B cxeme npeBpamienuit
15000C KaT +Br;

CH4 X1 OeH301 X2

BellleCTBaMU X1 U X2 COOTBETCTBEHHO

SABJIAKOTCA:

1)

allCTUIICH



2) STHICH

3) oOpombenson

4) xmopbenson

5) denon

6) nmKIOreKcaH

12. Ompenenure MosekyaspHyr0 (GopMyidy BemiecTBa, cojepxamiero 37,5%
yraepona, 50% xucnopoxa u 12,5% Bomopoma. OTHOCUTENIbHAS TIIIOTHOCTH

MapoB ATOTO BEIIECTBA MO BOJOPOAY paBHa 16.

1) CH30H
2) C2H50H
3) HCOOH
4) C6H50H

13. CkoubKko auTpOB BoOpOIa moTpedyercs st obpaszoanus 10,2 T 3THIIOBOTO
CIUpTa U3 alleTATbJICTH/IA, €CITU BBIXO] TIPOIYyKTa peakinuu coctapiser 80%?

1) 6,2 n
2)3,1n
3) 12,75 n
4) 11,2

111. OIMCAHUE OPTAHU3AIIUA OINIEHUBAHUSA U ITPABUJI OIIPEJAEJIEHUA
PE3YJIbTATOB OIEHUBAHMUAI.

YpOBEHb MOATOTOBKHA OOYYAIONTUXCSI MO0 YICOHOM AUCIIUIUIMHE OIEHUBAETCS B Oaiurax:

«5» («oTIHIHOY), «» («xoporioy), «3» («yIOBIIETBOPHUTEIHEHOY), «@»
(«HEYIOBICTBOPUTEIHHOY).
Ornenka «omauuno» - OOyYarOIUICS TOKa3bIBae€T IMOJHBIE W TIyOOKHE 3HAHUSA

IPOrpaMMHOTO MaTepHaa, JIOTHYHO U apryMEHTHPOBAHO OTBEYAET Ha MOCTABJICHHBIA BOIIPOC, a
TakKe IOMOIHHUTEIBHBIE BOMPOCH], IOKAa3bIBACT BHICOKHH YPOBEHb TEOPETHYECKUX 3HAHHM.
[IpaxTudeckyro gacth BoinonHsAeT Ha 100%.

Onenka «xopouto» - OOyJarOMMKCSA TIOKAa3bIBaeT TIIyOOKHME 3HAHUS MPOrPaMMHOTO
Marepuala, TpaMOTHO €ro M3Jlaraer, JOCTaTOYHO IOJIHO OTBEYAaeT Ha MOCTABJICHHBIH BOIPOC H
JOTIONTHUTENBHBIE BONPOCH, yMeno (opMynmupyeT BBIBOABL. B Toke Bpems mpu oOTBeTe
JOMYCKaeT HeCYIEeCTBeHHbIE MorpeHocTy. [IpakTryeckyro yacte BeimoiHseT Ha 90%-80%.

OueHka «yoosremeopumenvHoy» - OOYYAIOIIMKCS MOKA3bIBaeT JOCTATOYHbIE, HO HE
rIyOOKHEe 3HaHMS MPOTrPaMMHOTO MaTepHaia; MpU OTBETE HE JOIMYCKAaeT IPyOBIX OMMOOK HIIH
MPOTUBOPEYHH, OAHAKO B (OPMYIMPOBAHMH OTBETA OTCYTCTBYET IOJDKHAS CBS3b MEKIY
aHaJIM30M, apryMeHTanued W BbIBoAaMH. [l MOMydYeHWs NpPaBMWIIBHOTO OTBeTa Tpeldyercs
yrouHstomue Bonpockl. [Ipakruueckyro yacts BoinonHser Ha 70%-60%.

OreHka «Hey0081emeopumensHoy - 00yHarolics OKa3bIBA€T HEAOCTATOYHbIE 3HAHUS
IpOrpaMMHOI0 MaTepuaa, He CllocoOEH apryMeHTHPOBAHO 1 TTOCIIEA0BATEIBLHO €ro N3jararh,
JoITycKaercsi rpyOble OIMOKY B OTBETaX, HENPAaBHIBHO OTBEYAET Ha MMOCTABJICHHBIH BOIPOC HIIH
3aTpyaHsercs ¢ orBeroM. [IpakTiyeckyro yacts BeinonHseT Ha MeHee 50%.

Ok3aMeH 1Mo y4yeOHOH AMCLMIUIMHE MPOBOIUTCS B IEPHOM 3K3aMEHAL[MOHHBIX CECCHH,
YCTAHOBJIEHHBIX KaJEHAAPHBIM YUeOHBIM IpapuKoM. DK3aMeH NPUHUMAETCS MpernoJaBaTesiMy,
KOTOpBIE IPOBOAMIIM 3aHATHS 10 JaHHOW y4EOHOH TUCIUIUINHE

(AVA KOMILVIEKT OIEHOYHBIX CPEJIACTB JJIs 9K3AMEHA
OBIIEOBPA30OBATEJIBbHOM YYEBHOM JUCHUILIMHE: «XUMMS»

no

Kon n HanmenoBanue (opMupyeMbIX KOMIETCHIUH Kpurtepun ouenku




OK 01. Beibupatb criocoOslI penieHus 3aa4 npo(eccHoHaIbHOM Kpurepun ouenuBanus:

JeATEIbHOCTH MPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM -YPOBEHb OCBOEHHUS CTYJIEHTOM
OK 02. OcymiecTBasTh MOUCK, aHATU3 U UHTEPIPETALIUIO MaTepHaa, MpeycCMOTPEHHOTO
nHbOpMaKY, HEOOXOIMMO [T BBITIOJIHEHUS 3a/1a4 y4eOHOI

podecCHOHAIBHON IeATEITPHOCTH MIPOTrpaMMOi TI0 Yu4eOHOM

OK 07. CozelicTBOBaTh COXpaHEHUIO OKPYKAIOILEH Cpeibl, JMCLUILIAHE;
pecypcocOepexeHuto, 3PPEKTUBHO ICHCTBOBATH B -TEOPETUUECKUE 3HAHUS TIPU
Ype3BBIYAHBIX CUTYAIUIX BBITIOJTHEHHUH MTPAKTUYECKUX
[1K 2.2. U3roraBnuBaTh BHYTPHANTEYHYIO 3arOTOBKY M (pacoBaTh | 3a1ady;

JIEKapCTBEHHBIE CPEICTBA JUIS MTOCIEAYIOIIEN pean3auu -ypOBEHb 000CHOBAaHHOCTH,

YCTKOCTH, KPATKOCTU HU3JIOKCHUS
OTBETA TIPU COOTIOICHUHT
IMpUHIMIIA MMOJTHOTHI €TO
COJICpKAHMUS.

YciaoBust BbINOJIHEHUS 3a1aHUSA

1. MecTo BBINOTHEHHUS 3a0aHUsl: KAOMHET XUMUH

2. MakcuManbsHO€E BpeMs BBIIIOJIHEHHUS 3aAaHus: 60 MUHYT

3. Bbl MOXeTe BOCIOJIB30BATHCA! [lepnonnueckass cucreMa XMMHYECKHX 3ieMeHToB JI.1.
MenneneeBa, Tabnuia pacTBOPUMOCTH, PsiJi aKTUBHOCTH METAJLJIOB

9K3AMEHALIMOHHBIE BOITPOCHI

1. Tpeamer m 3amaun XuMuU. OCHOBHBIC TOHSATHS XHUMHH (XUMHUYECKHI SJIEMEHT, aToM,
MoOJIeKyJIa, BemiecTBo, ajuiorpornus). (OK 01)

2. OCHOBHBIEC 3aKOHBI XUMHUH (3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH ABOTAJpO, 3aKOH
COXpaHCHHS MacChl BelecTBa, nepuoauueckuii 3akon JI.M. Menngeneena). (OK 01)

3. Crpoenune Ilepmommueckoid cucrembl xumudeckux dsmementoB J[.MI. Menneneesa,
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB B cMCTeMe U e¢ 3HaueHne. CTpOCHHE aToMa XUMHYECKOTO
anemenTa. [IpuBectr mpuMep Ha seMenTax 1-3 mepuoaa IICXD JI.W. Menneneesa. (OK 02)

4, Crpoenue Ilepuoamdeckoit cuctembl xumuuyeckux oanmemeHToB JI.JMI. Menneneesa,
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB B cMCTeMe U e¢ 3HaueHne. CTpOCHHE aToMa XUMHYECKOTO
anemenTa. [IpuBectu npumep Ha snemenTax 1-3 mepuoma [ICXD J.U. Menneneesa. (OK 02)

5. CoctaB u cTpoeHue BemiecTBa. Xumudeckas ¢opmyna. OTHOCUTeNbHas aTOMHAas U
MOJICKYJIsIpHAs Macca. MaccoBasi JIOJIsl DJIEMEHTa B XMMHUYECKOM COCIUHCHUH. BBIYHCIHTH
MacCOBYIO JIOJIFO 2JIEMEHTOB B coeiMHeHNH (110 BhIOOpY yunTens). (OK 01)

6. AJIOTpOIHs HEOPraHWMIECKUX COSAMHEHHI Ha mpuMepe yriepoaa u kuciopoza. (OK 01)

7. Tumbl XuMUYecKOU CBsI3U (MOHHAs, KOBAJICHTHAs, METAJUTMUECKasi, BOJAOPOIHAS), MEXaHU3M
oOpa3oBaHUs, CBOICTBA BEHIECTB C PAa3IMYHBIMU XUMHUYECKHUMH CBs3siMu. [IpuBectu mpumep
cXeMbl 00pa3oBaHus Kaxaoro tuma cssa3u. (OK 01)

8. Kmaccuukanum XuMHYeCKUX peakiuid (0 KOJMYECTBY U COCTABY PEAreHTOB U MPOJIYKTOB
peaKkiuu, TO U3MEHEHHUIO CTENEeHH OKHUCICHHS, HO TeIIoBoMYy OJ((deKTy, Mo HAIUYUIO
Karanau3aTopa, o (a3oBoMy cocTosiHMIO W T.1.). [IpuBecTn mpumepsl ypaBHEHUH peakiuil K
kaxioi knaccuduranuu. (OK 01)

9. OxucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKINH (HAa MPUMEpPe B3aUMOJCHCTBUS ATIOMHUHHS C
OKCHJIaMH HEKOTOPBIX METAJJIOB , KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Menbio). (OK 02)

10. OcHOBHBIE TOJIOKEHUS TEOPUU DJICKTPOJUTHUECKONW Auccounuanuu ((popMylIHpoBKa U HUX
cymnocTb). (OK 01)



11. Meramner (monoxenue B IICXD JI.M. MenpaeneeBa, crpoeHue aroma, (uU3MYECKHE H
XUMUYECKUE CBOMCTBA, nMpuMeHeHue). [IpuBectu npuMepsl XUMHUYECKUX PEeaKuidi METaUIOB Ha
KOHKPETHBIX MpuMepax (ypaBHEHHUs 3anucaTb B MOJICKYJISIPHOM U HOHHOM Buje). CruiaBbl
(Bumbl, ux npumenenue). (OK 07)

12. Crioco0Obl  mosyyeHHss MeETauioB (0Omme 3Tambl HPOW3BOJCTBA, BHUABI METAJUIYPTHU C

npumepamu). Kopposust MeTauioB (HOHATHE, BUIbI KOPPO3UH U CIIOCOOBI 3aILIUThI OT KOPPO3HH).
(OK 07)

13. Oxcuppl (TIOHATHE «OKCHIBD», UX CBOWCTBA M 3HAYCHHE). 3alucaTh YPaBHEHUS PEaKIHid B
HMOHHOM BH/IE, TIOATBEP XK Aaromire cBoiicTBa okcuaoB. (OK 02)

14. KucnoTel B CBETE TEOPHH 3JICKTPOJUTHYCCKON IUCCONMAlK (MOHATHE «KHCIOTBI», HX
CBOWCTBAa W 3HAUCHME). 3amucaTh ypPaBHEHHS PEAKIUl B HMOHHOM BHIE, MOATBEPKIAIOIINC
coiictBa kuciot. (OK 02)

15. OcHoBaHUs B CBETE TEOPHH DJICKTPOTUTHUECKON JAUCCONMANNH (TIOHIATUE «OCHOBAHUS», MX
CBOMCTBa M 3HAa4Y€HHE). 3amucaTb ypaBHEHHUS peakiuil B MOHHOM BHUJE, MOJATBEPKIAIOIINE
cBoiictBa ocHoBauuii. .(OK 02)

16. Conu B cBeTe TCOPHH DJICKTPOJMTHUSCKON JUCCONUAINN (TIOHITHE «COJIM», UX CBOMCTBA U
3HaYeHHE). 3amucaTh YpPAaBHEHHS pEAKIMA B HOHHOM BHE, IOITBEP)KIAIOIINE CBOWMCTBA
coseit.(OK 01)

17. Hemeramner (monoxxenue B [ICXD JI.M. MenneneeBa, cTpoeHne atoma, (hU3UYECKUE H
XAUMUYECKHE CBOMCTBA, MPUMEHEHHUE). [IpuBecTH mpUMephl XUMHYECKHX PEaKIii HEMETaJIOB
Ha KOHKPETHBIX MMpUMepax (ypaBHEHUS 3amucaTh B MOJICKYJIApHOM U HOHHOM BHe). (OKO07)

18. Conm, ux cBOWCTBa, B3aUMOJCHCTBHUE METANIAMH, KACIOTaMH, IIEI0YaMu, APYT C IPYrOM C
y4€TOM OCOOCHHOCTEH peaKIuii OKUCIUTEIBHO-BOCTAHOBUTEILHOTO W MOHHOTO oOmeHa. (OK
01)

19. Daexponus.(OK 07)

20. Teopus cTpoeHUs OpraHuYeckux coeauHeHuid A.M. ByriepoBa (IpeArnochUIKH CO3aHMS,
MOJIOKEHUS TEOPUH U MX MOSICHEHHE C IPUMepaMH, ee 3HaueHue i pa3sutus xumun). (OK 02)

21. U3zomepus oprannueckux coeaunenuii u ee Buasl. (OK 01)

22. llpenenbHbIe yrIIeBOAOPOIbI, 00mIas popMysa, 1 XUMUYECKOE CTPOCHUE TOMOJIOTOB TAHHOTO
psina .CBoiictBo U npumMeHenue metana. (OK 01)

23. HenpenenbHbIe YIIIEBOJOPOABI psiAa ATUIEHA, oOmias (Gopmyna U XUMHUYECKOE CTPOCHHE
rOMOJIOTOB JJAHHOTO Psijia, CBOMCTBO U mpumenenue stuieHa. (OK 01)

24. AnxeHbl W anKWHBI (COCTaB, CTPOEHUE, W30MEpHs, HOMEHKIATypa, (QU3NYECKUE W
XAMHYECKHE CBOUCTBA, CrtocoObl mosrydenue, npumenenue). (OK 01)

25. Ankanuensl. HaTypanbHbIE M CHHTETHUYECKHI KaydyyKH(COCTaB, CTpPOEHHE, H30MEpHs,

HOMCHKIJIaTypa, (I)I/I3I/I‘leCKI/IC N XUMHNYCCKUC CBOﬁCTBa, CHOCO6BI MOJIY4YCHHC, HpI/IMCHCHI/Ie). (OK
01)

26. AueTuieH-IpeICTaBUTEh YIJIEBOJOPOJOB C TPOWHON CBsi3bI0 B Molekyne. CBOWCTBO,
noJiydeHue u npuMmenenue aneruiena. (OK 01)

27. IlpupoiHbIe UCTOYHUKH YTIEBOJOPOJOB: ra3, He)Th, KAMEHHBIM YTrOJIb U UX MPAKTHYECKOE
ucnosb3oBanue.(OK 07)

28. Apomatnueckue yriaeBoAoponsl. beHszon, cTpykTypHas ¢Gopmylna W TOTy4YCHHE.
[Tpumenenue 6eH3os1a u ero romojoros. (OK 01)



29. KapOoHOBBIE KHUCIOTHI (COCTaB, CTpPOCHHE, H30MEpHUs, HOMEHKIATypa, (U3NYecKue u
XUMHUUYECKHE CBOMCTBA, criocoObl nosrydenue, npumenenue). (OK 01)

30. [IpenenbHble OAHOATOMHBIE CIUPTHI, UX CTPOCHUE U cBoicTBa. IlodyueHne u nmpumeHeHue
stuoBoro crimpta.(OK 07)

31. Anbaeruipl, X XMMHYECKOE CTPOCHUE M CBOWCTBA. [loslyueHre, IPUMEHEHHE MYPABBHHOTO
u ykcycHoro anbaeruion. (OK 01)

32. Cnoxusie 3¢upbi( criocoObl oTyYeHus1, cBoiicTBa, mpumeneHue) (OK 01)

33. AzoTconepxaliyue OpraHUYECKUE COCAMHCHHSI — aMHUHBI, aMHHOKHCIIOTHI, OCJIKH (COCTaB,
CTpOCHHME, H30MEpHs, HOMEHKIaTypa, (U3MYeCKue W XUMHYECKHE CBOWCTBA, CIIOCOOBI
noiydeHue, npumenenue). (OK 01)

34. benku kak ononouMepbl. CBoiicTBa U Onosorndeckue Gpyakiuu 6enkos. (OK 02)

35. YrneBonel (cocTtaB, CTpOeHHE, H30MEpHs, HOMEHKIATypa, (pHU3MUECKHe W XUMHUYECKHUE
CBOWCTBA, criocoObl nostydenue, npumenenue). (OK 02)

36. Kpaxmai, HaxoKI€HHE B IPUPO/IE, IPAKTHUECKOE 3HaYeHHE, rHapon3 kpaxmana. (OK 02)
37. XKupsl. Mbura. (OK 07)

38. CKOpOCTh XMMHUYECKOW peakiuy, (JaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOH peaKiny.
XUMHYeCcKOoe paBHOBecHE M crniocoObl ero cMemeHus. [IpuBectu npumep crnocob6oB CMelIeHuUs
XHMHYECKOTO PaBHOBECHS Ha peakiuu cuaTe3a ammuaka. (OK 02)

39. Xumuueckoe paBroBecue. [Tpuniumn Jle-Illatense. (OK 02)
40. PactBopsl. PacTtBopenne. MaccoBast 1011 pacTBOpEHHOT0 BemecTa B pactBope. (I1K 2.2)

41. lucniepcHbIE CHUCTEMBI: COCTaB, KJIaCCH(UKAIIMK, MPUMEPHI BEIIESCTB, CBONCTBA BEIIECTB,
3Ha4YeHHE B mpupojie U xu3uu yenoeka. (11K 2.2)

42. XecTKoCTb BOJBI, €€ BUJIBI U METOJbI ONpEIe/eHUs. YCTpaHEeHHE BPEMEHHOM KECTKOCTU
OBITOBBIMU M XUMHUYECKMMH crioco0amu. CriocoObl ycTpaneHus: noctosiHHou xectkoctu. (I1K
2.2.)

3AJAUN
1. 3agaua: Kakoe KOJMYECTBO BEIIECTBA THUIPOKCHJA Kallusig NOTpedyeTcs uid MOJIHOM
HeuTpanm3zanuu 0,3 MOJIb CEpOBOAOPOIHON KUCIOTHI?

2. 3apmaya: ompelenuTe Maccy kapOoHaTa MarHusi, IPOPEarupoBaBILIEro C COJITHON KHUCIOTOH,
€CII MpH 3ToM mosyueHo 8,96 1 okcuaa yriuepona (IV), uro cocraBnser 80% OT TeopeTHUECKU
BO3MO>KHOTO BBIXO/1a.
3. 3amava: ompenenuTe maccy kapOOHAaTa MarHus, POPEarupoBaBIIErO C COJISHOM KHCIOTOM,
€CIIi MpH 3ToM mosyueHo 8,96 1 okcuaa yriepona (IV), uro cocraBnser 80% OT TeopeTHdecKu
BO3MO>KHOTO BBIXO/1a.
4. 3amaya: Mpu CrOpaHUM aMMHaka B U30BITKE KHCIOpoaa oOpa3oBalics a30T W BOJSHOM map.
Paccunraiite cymmapHblii 00beM (H. y.) TMPOIYKTOB, €CIM B peakuuro Bcrymwio 12,35 7
aMMHUaKa
5. 3anucath ypaBHEHUS B MOHHOM BH/IE:

A) KOH (p) + HCl (p) =

b) CaO (oxcun) + HNO3 (p) =
B) Mg(OH)2 (1) + H3PO4 (p) =



6. 3amava: mpu cropanuu 2,3 T BemecTBa oopazyercs 4,4 v okcuna yraepona (IV) m 2,7 ¢
BOJibl. [IMOTHOCTH MAapoB 3TOr0 BellecTBa MO BO3AyXy paBHa 1,59. Onpenenurte MOJIEKYISIPHYIO
(dhopMyIly TaHHOTO BEIIECTBA

7. 3agaya: okcuj KaiblUs Maccol 14 r B3auMoOAEHCTBYET C pacTBOPOM, cojaepkamum 35 r
a30THON KHUCIOThI. OIpenenuTe Maccy MoJIy4uBIIEHCS COJIH.

8. 3amaua: Ilpu neiicTBUM NMHKA HA COJITHYIO KUCIIOTY OBUIO MOJIy4eHO ST. Bogopozaa. CKOJIBKO
rPaMMOB IIMHKA BCTYITUJIO B PEAKIIUU

9. 3amucarp ypaBHEHHE B HOHHOM BUJIE:
A) Al2(SO4)s (p) + BaClz (p) =

B) Fe(OH)3 (1) + H3POxs (p) =

B) K»S + HCl=

10. 3agaua: onpeaenuTe Maccy CoJM, KoTopas oOpa3yercst ipu B3auMoieicTBuu 245 T 20% -HoM
CepHOI\/’I KHCJIOTBI C XJIOpUAOM 6ap1/1$[, Ipu yCJIOBHUH, YTO OHU BCTYIIUJIN B PCAKIIUIO ITIOJTHOCTHIO

11. 3apaya. Onpenenute Maccy Boabl B 250 T 10%-HOT0 pacTBOpa XJIOpHIa HATPUS
12. 3anucaTh ypaBHEHHE B HOHHOM BHJIC:

A) Na2COs + HNO3 =

b) K2CO3 + H2SO4 =

B) FeClz + NaOH =

13. 3amaua: ra3oBas cMech coaepxkuT 12 1 NHs, 5 1 N2 u 3 1 Hz, usMepeHHbIX TIpU H.Y.
Paccuntath 06beMHBIE JIOJIM Ta30B B 3TOW CMECH U €€ CPETHIOI0 MOJISIPHYIO Macc.

14. YpaBHATh ypaBHEHHS] XUMUYECKOM PEaKIMU METOJOM AJIEKTPOHHOTO OanaHca:

A) HCl + MnO.—* Cl> + MnClz + H20

B) H2S + KMnO4 + HaSOs—* S + MnSO4 + K2SO4 + H2

15. 3agava: Kakoil 00bEM ITHIICHA MTOJYYUTCS TIPU JIETHAPATAUK dTaHoia Maccoi 32,2 r?

16. 3amava: mpu B3auMOJEHCTBUU 1,8 T aMOMHHHS C KHCIOPOJOM BbiAenuiaoch 54,7 xJ[x
TeIIOThL. Beruucnure TeroBoit 3 GekT peakium.

17. 3apaua: razoBas cmech coaepxut 12 1 NH3, 5 1 N2 u 3 n H2, usmMepeHHBbIX MpH H.Y.
Paccuntathe 06beMHBIE IOJIM Ta30B B 3TOW CMECH M €€ CPETHIOI0 MOJISIPHYIO Maccy.

18. 3anaua: Ilpu nelicTBUU IMHKA HA COJSIHYIO KUCIIOTY OBbLIO MOJIydeHO ST. Bojiopoaa. CKOJIbKO
I'pPaMMOB [IMHKA BCTYNUJIO B PEAKLIUU.

19. 3apaua: razoBas cmech cozepxkuT 12 1 NH3, 5 1 N2 u 3 n H2, usmepeHHsIx npu
H.y.PaccuntaTs 00beMHBIE J0JM Ta30B B 3TOM CMECH U €€ CPETHIOI MOJISIPHYIO Maccy.

20. 3agava. Onpenenure MWIOTHOCTH aMMHUAKa MO BOJOPOIY U BO3IYXY.

21. 3ajava: paccuuTaiiTe MacCOBYIO JIOJIIO Maprania B okcujae mapranua (VII).

OBbPA3EL]
SK3AMEHAIIMOHHBIN BUJIET Ne 1



1. [Ipeamer u 3amaun xumMuu. OCHOBHBIE MOHSTHS XUMHH (XUMUYECKUM DJIEMEHT, aToM,
MOJIEKYJIA, BEIIECTBO, ajloTponus). OCHOBHBIE 3aKOHBl XMMHUHU (3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTBA, 3aKOH ABOTaJpo, 3aKOH COXPAHEHHUs Macchl BEILECTBA, Nepuoandeckuil 3akon .M.
MemneneeBa).

2. [Ipenenbublie yriaeBoAopoabl, o0mas Gopmyna, U XUMHUYECKOE CTPOCHHE TOMOJIOTOB
JaHHOTO psaga .CBoiicTBO 1 MMPUMCHCHHUEC MECTaHa.

3. 3amava: Kakoe KOJMYECTBO BEIIECTBA TUAPOKCHIA Kalusi MOTpeOyeTcs Al TMOJHOW
Hertpanuzanuu 0,3 MOJIb CEPOBOIOPOAHON KUCITOTHI?



