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OBIIIEOBPA30OBATEJIBbHOM YYEFHOU JUCHUILIAHBI
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1. ObHIASL XAPAKTEPUCTHKA PéBO‘:[EfI IMPOI'PAMMBI
OBIEOBPA30OBATEJBHOU YYEBHOU JUCIUIIJIMHBI «XUMMUSA»

1.1 Mecrto OMCUMIUIMHBI B CTPYKTYpE OCHOBHOW mpodeccHoHaIbHOW 00pa3zoBaTeIbHOM
IPOrpaMMBbl

OoOmeobOpa3oBaTelibHass y4eOHAs JTUCIUIUIMHA «XUMUS» SBISETCS 00s3aTENbHOW  YacThIO
00mieo0pa3oBaTeIbHOIO I[HKJIA 00pa3oBaTeIbHON mporpamMmbel B cootBerctBuu ¢ PI'OC
cnenuranbHOCTH 43.02.17 TexHOoI0rus 3CTETUYECKUX YCIYT.

1.2. llens u ruIaHupyeMble Pe3yNIbTaThl OCBOCHUS JUCIUIIIIUHBI:

1.2.1. llens u 3agaumn 001Ie00pa30BaTEIHLHON YI€OHOM TUCITUTUTHHBI

dopmMupoBaHUE y CTYICHTOB MPEICTABICHUS O XUMUYECKOU COCTABJISIOIICH €CTECTBEHHOHAYIHOM
KapTUHBI MUPa KaK OCHOBBI NMIPUHSTHS PEIICHUH B )KM3HCHHBIX U TIPOU3BOJCTBCHHBIX CUTYAIUX,
OTBETCTBEHHOTO TIOBEJICHUS B TIPUPOJIHOM cpejie.

3agayu JMCHUIIMHBI:

1) chopmupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUUECKUX MPOIECCOB U SIBJICHHUN
B OKpPYKaIOIIEH cpeJie, MeJI0CTHOW HAyIHOW KapTHHBI MUPA, B3aUMOCBSI3H M B3aMMO3aBHUCHMOCTH
€CTECTBCHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOJUTEH PACUCTHI TI0 XUMHUSCKUM (DOpPMYJIaM M YPaBHEHUSIM XUMHYCCKHX
peaKIui, TNIAHUPOBATh U HHTEPIPETHPOBATH PE3YIIbTATHl XUMHUYECKUX IKCIIEPUMEHTOB,

3) cdhopMupoBaTh HaBBIKM NPOBENCHHS XUMHUYECKHUX OHKCIEPUMEHTANbHBIX MCCIEIOBAaHUN C
coOJTI0IEHUEM MPaBIIT 0€30TIaCHOTO OOpaIeHHUs ¢ BEIIECTBAMH U JaOOPATOPHBIM 000PYA0BaHUEM;
4) pa3BUTHh yYMEHHUS aHAJIU3MPOBATh, OIICHUBATH, IMPOBEPSITH Ha JOCTOBEPHOCTh M 0000IIaTh
MH(OPMALIMIO XUMHUYECKOTO XapaKTepa U3 pa3Iu4YHbIX HCTOUYHUKOB;

5) chopMUpOBATH yMEHHUSI MPOTHO3UPOBATh TIOCIEJICTBUS CBOCH  JEATENIbHOCTU U
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOLIECCOB;

6) cdopmMupoBaTh MOHUMAHUE 3HAUMMOCTH JOCTHUKEHUM XMMHUYECKON HAYKU M TEXHOJOTHH IS
Pa3BUTHS COLIMATILHOM U TPOU3BOJCTBEHHOM cdep.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHS 00LICO0PA30BATEJbHONW /JAUCHUILIMHBI B
coorBercTBMHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3Ha4eHHe TucOMILIHHA MMeeT npu ¢popmupoBannu u pazsuTuu OK u IIK



Koa n

HAHMEHOBaHHE Ilnanupyemblie pe3yJbTaThl 0CBOCHUS] TUCIHILIMHBI
(popmupyembIx
KOMIIeTeHIMii

Oo6uue JucuunjinHapHble (peaMeTHbIe)
OKO01. B uactn TPY0BOI0 BOCIIUTAHUSA: -BJIAJIETh CUCTEMOM XUMHUYECKUX 3HAHWH, KoTOpas
Bri6upats - TOTOBHOCTB K TPY/Iy, OCO3HAHHE LIEHHOCTH MAacTepPCTBa, BKJIFOYAET: OCHOBOIIOJIATAIOIINE MTOHATHUS (XUMUYECKHUI

CIOCOOBI PELICHUS
3amad
npodhecCuoHaTBHOM
JESTEIbHOCTH
IMPUMCHUTCIBHO K
pas3iuyHbIM

KOHTCKCTaM

TPYyI0JII001E;
- TOTOBHOCTh K aKTUBHOM JIEATETLHOCTH TEXHOJIOTHYECKON 1
COIMAILHOM HAINPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATD,
MJIAHUPOBATh M CAMOCTOSATEIHHO BBHITIONHATH TAKYHO
NEeSITeTbHOCTB;
- MHTEpEC K pa3InyHbIM cdepaM mpodeccuoHaTbHOM
NeSITENIbHOCTH,

OBnazneHue yHUBEpCAIbHBIMU Y4€OHBIMU
M03HABATEIbHBIMU JIEHCTBUSAMMU:

a) 0a3oBble JIOrHYecKUe AecTBUSI:
- CaMOCTOSATEILHO (DOPMYJIMPOBATh M aKTyaJIU3HPOBAThH
po0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIICCTBECHHBIN IPU3HAK WJIH OCHOBAHUS
JUTsl CpaBHEHUS, KiIacCu(UKaIMu U 0000IICHUS;
- ONPEICIIATH NN ACATSILHOCTH, 3aJaBaTh MapaMeTphl |
KPUTEPHUH UX JOCTHKCHHUS,
BBISABIIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B

pacCMaTpUBACMBIX ABJICHUAX,

9JIEMEHT, aTOM, JJIEKTPOHHAasi 000JI04Ka aToma, S-, p-, O-
AIIEKTPOHHBIE OPOUTATIN aTOMOB, HOH, MOJIEKYIIA,
BaJICHTHOCTB, 3JICKTPOOTPUIIATSIIEHOCTD, CTETICHb
OKHUCJICHHSI, XUMHYECKasi CBS3b, MOJIb, MOJIIPHAsS Macca,
MOJISIPHBIA 00BEM, YIIEPOTHBIN CKEIET, (yHKIIMOHATbHAS
TpyIIIna, pajauKall, H30MepHsi, ©30MEPbI, TOMOJIOTHUSCKUN
Psi, TOMOJIOTH, YIJIEBOJIOPO/IbI, KUCIOPOA- U
a30TCoOJIeprKallie CoOeIMHEHNUs, OMOJIOTUYECKU aKTUBHBIE
BelecTBa (yriaeBOIbl, KUPHI, OCIKH), MOHOMED, TTOJTUMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYIISIPHBIE COSAMHEHUS,
KpUCTAJTMUECKas pelieTKa, TUIIbl XUMHUUECKUX peaklnui
(OKHCIUTETHHO- BOCCTAHOBUTEIIbHBIE, SK30-U
SHAOTEPMHUUYECKHE, PEaKIIMK HOHHOTO 0OMEeHa), pacTBop,
AJIEKTPOJIUTHI, HEANEKTPOIUTHI, IEKTPOIUTHUECKAS
JUCCOLIMAINS, OKHUCIINUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON pPeaKiny, XUMHYECKOe paBHOBECHE),
TEOPUU U 3aKOHBI




- BHOCUTb KOPPEKTUBBI B JICATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISAM, OLEHUBATh PUCKHU
MOCJICACTBUM AEATCILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUN
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbIe HCCIeN0BaTEIbCKUE TeHCTBUS:

-BJIaZICTh HABBIKAMHA y‘-IC6HO-I/ICCJI€I[OBaTeJII>CKOI7I u HpOGKTHOI\/JI
JeSITeIbHOCTH, HaBbIKaMU pa3pelieHust pooeM;

- BBIABJIATH IPUYUHHO-CIICACTBECHHBLIC CBA3U U
AKTYAJIM3UPOBATH 3a/la4y, BBIABUI'aTh TUIIOTE3Y €€ PCIICHMA,
HaxXOJUThb apTyYMCHTHI JJI1 10KA3aTCIbCTBA CBOUX
YTBEPKACHHM, 3a1aBaTh [TapaMeTPbl U KPUTEPUU PELICHHUS;

- AHAJIM3UPOBATH MOJYYCHHBIC B XOAC PCIICHUA 3aJa4n
PE3YIbTAThl, KPUTHYCCKHU OLICHUBAThL UX JOCTOBCPHOCTD,
IMPOTHO3UPOBATh UBMCHCHHUE B HOBBLIX YCIIOBUAX,

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

- YMETh MHTETPHPOBATh 3HAHKS U3 PA3HBIX MTPEIMETHBIX
obnacreii;

BBIJIBUTATh HOBBIC UJICH, TIpeyIaraTh OPUTHHAIBHBIC TTOIXO0IbI 1
PEIICHHUS; CITIOCOOHOCTh UX MCIOJIb30BaHNUS B TIO3HABATEIILHOM U
COILIMAJILHOM MTPAKTUKE

(TeopHst XMMUYECKOT'O CTPOEHUSI OPTraHNYECKUX BELIECTB
A.M. ByrnepoBa, Teopust JIEKTPOITUTUYECKOM
Jucconuanuy, nepuoanueckuii 3akon /I.1. Menneneesa,
3aKOH COXpPaHEHMsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIHWYECKUHN SI3BIK XNMHUH, q)aKTOJIOI‘I/I‘-IGCKI/IC CBCACHUA
0 CBOICTBax, COCTABE, MIOJIyY€HUHU U 0€3011aCHOM
HCITOJb30BAaHNHT BaXKHEHIITNX HCOPTraHNYCCKUX U
OpraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON
JeSITEIbHOCTH YEJIOBEKa,;

- YMCTb BBIABJIATH XapaKTCPHBIC IIPU3HAKWU U U
B3aMMOCBS3b N3YYCHHBIX HOH?ITHfI, MPUMCHATH
COOTBECTCTBYIOIIHEC MMOHATHA IIPU OIMMCAHUN CTPOCHUSA U
CBOMICTB B3aMOCBS3b HN3YUYCHHBIX HOHSITI/Ifl, IMPUMCHATH
COOTBETCTBYIOIIHEC MMOHATHA ITPU OIMMCAHUN CTPOCHUA U
CBOIICTB HCOPraHMYCCKUX U OPraHNYCCKUX BEIICCTB U UX
npeBpameHm‘/'I; BBIABJIIATH B3aMMOCBA3b XUMHUYCCKUX
3HAHUH ¢ NOHATHAMM U NPEACTABICHUSIMH JPYTUX
€CTECTBEHHOHAYYHbIX IIPEAMETOB;

- YMETh MCIOJIb30BaTh HAMMEHOBAHUS XMMHUYECKHX
COCIMHEHUH MEKIYHApPOJIHOTO CO03a TEOPETUUECKOU U
IPUKJIAJHOM XMMHUU U TPUBHAJIbHbIE Ha3BaHUS BaKHEHIINX
BEIIECTB (3THJIEH, alleTUJICH, TJIULEPHH, (GEHO,
(dopmanbaerui, yKkCycHasi KUCJIOTa, TJIULMH, YTapHbIi ras,
YIJIEKUCIBIN Ta3, aMMUaK, TallleHas U3BeCTh, HeraleHas
U3BECTh, NUTHEBAS COAA U

JPYTHX), COCTABJIATH (DOPMYJIBI HEOPTAaHUYECKUX U




OPraHNYEeCKUX BEIECTB, YPABHEHUS XUMHUECKUX PEaKIIMi,
OOBSACHATP MX CMBICH; HOJATBEPXKIATh XapaKTEPHbIE
XUMUYECKAE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMU
DKCIIEPUMEHTAMM M 3alUCAMH YPAaBHEHUN XUMHYECKUX
pEaKLHnii;

-yMETh YCTaHAaBIMBATH IIPUHAMIEKHOCTb H3Y4YCHHBIX
HEOPraHWYeCKUX W OPraHMYeCKMX  BEIIECTB K
ONIPENIENICHHBIM  KJjlaccaM W TIpylnmaMm  COEIMHEHMH,
XapaKTEpU30BaTh HMX COCTaB M BAXHEHIINE CBOWCTBA;
ONpENeNaTh BHJbl XUMUYECKHX CBsi3ell (KOBaJIeHTHas,
MOHHAsl, METAINIMYECKAsl,  BOJOPOIHAS ), TUIIbI
KPUCTAJUIMUECKUX PEIETOK BEIIECTB; KiIaccu(puuupoBaTh
XUMUYECKHE PEAKLINH;

- chopMHUpOBaATh MPEICTABIEHUSA: O XUMUYECKON
COCTaBJISIFOIIEH €CTECTBEHHOHAYYHON KapTHHBI MUPA, POJIH
XMMHH B TIO3HAHUU SIBJICHUM MPUPOABI, B POPMUPOBAHUHI
MBILIUIEHUS U KyJIbTYpPbI IMYHOCTH, €€ (PyHKINOHATBHON
IPaMOTHOCTH, HEOOXOAUMOM [UIs PEeLICHNs TPAKTUYECKUX
3ajja4y ¥ 9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOILEHUS K
CBOEMY 3JI0POBBIO U IIPUPOTHOU Cpene;

-YMETb [IPOBOJUTH PacueThl 10 XUMUUECKUM (opMyaM U
YPaBHEHUSIM XMMHYECKUX PEAaKLUU C UCIOIb30BaHUEM
(bu3nYecKux BEIMUYUH, XapaKTEepU3YIOLUX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacchl, 00beMa (HOpMaJlbHbIE
YCJIOBHSI) Ta30B, KOJMYECTBA BEILECTBA; HCIOJb30BATh

CUCTCMHBIC XUMHUUYCCKUC 3HAHUSA MJIA IIPUHATHA peH_IeHI/Iﬁ B
KOHKPCTHBIX )KU3HCHHBIX CUTYallHUAX, CBA3aHHBIX C
BCHICCTBAMHA U UX IIPUMCHCHUCM




OK 02.
Ocy1ecTBIATh NOUCK,
aHaIn3 "
WHTEPIIPETAIHIO
uH(pOpMaINY,
HEOOX0TUMOM IS
BBITIOJTHEHUS 33724
npodeccCuoHaIbHOM
JEATEIbHOCTH

OK 09.
Hcnonb3oBarh
nH(pOpMaLMOHHbIE
TEXHOJIOTUU B
npodecCHoHaATBHOM
NeSITeNIbHOCTH

B 06,1acTH HIEHHOCTH HAYYHOT'O MO3HAHMS

- c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKH U OOLIECTBEHHON
MPAKTUKHA, OCHOBAHHOTO HA IUAJIOTE KYJIBTYP, CIIOCOOCTBYIOLIETO
0CO3HAHHIO CBOETO MECTA B MOJHMKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM M UNTATEIIHCKON KYIBTYpPBI KaK
CpeACTBa B3aUMOJICHCTBHS MEXTY JIFOJJbMH U TIO3HAHUS MHPA;

- OCO3HaHUE IEHHOCTH HAyYHOH e TeIbHOCTH, TOTOBHOCTD
OCYIIECTBIISITH MPOCKTHYIO U UCCIIEIOBATENLCKYIO eI TETHHOCTD
WHIWBHYAIBHO U B TPYIIIIE,

OBJ1ajieHNe YHUBEPCAJIBbHBIMHI Y4eOHBIMH MO3HABATEIbHBIMHU
NefCTBUAMMU:

B) padora ¢ ungopmanueii:

- BJIQJICTh HABBIKAMHU TOJTyYeHUST HHPOPMAIUY U3 HCTOYHUKOB
[Pa3HbIX TUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISITh MOUCK, aHATIU3,
CUCTeMAaTH3alNI0 U UHTEpIpeTaIiio HHPOPMAIMHU Pa3IUdHbIX
BUJIOB U (POPM IpEACTABICHUS;

- CO3/IaBaTh TEKCTHI B PA3IMYHBIX (JOpMaATaX C y4E€TOM
Ha3HaYeHUS MHPOPMAIIH U LENEeBON ayJUTOPUH, BHIOHpast
ONTUMAJILHYIO (DOPMY IIPECTABICHUS U BU3YalIU3alluH;

- OLIEHUBATh JIOCTOBEPHOCTD, JISTUTUMHOCTh HHOPMAIIIH, €€
COOTBETCTBHUE MPABOBBIM U MOPAIbHO-3THYECKHM HOPMaM;

- HCIIOJIb30BaTh CPeICTBA MH(OPMALIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHI B PEIIEHUH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX M OPraHU3alMOHHBIX 33/1a4 C COOII0ICHHEM
TpeOOBAaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHts, IPaBOBbIX U 3TUYECKUX HOPM, HOPM
H(pOpMaIIMOHHOH 0€30MMacHOCTH;

- BJIQJIETh HABBIKAMH paclo3HaBaHM U 3aIUTHl HHPOpMALIUH,
H(GOPMAIIMOHHOM 0€301MacHOCTH JTMYHOCTH,

- YMETh IJIAHUPOBATh U BBIMOJHATh XUMUYECKUN
AKCIIEPUMEHT (IIPEBpAIICHHUS] OPraHUYECKUX BEIIECTB MIPU
HarpeBaHUU, MOJyUYEHHUE STUJICHA U U3YUYE€HUE €TO CBOICTB,
KaueCTBEHHBIC PEAKIIMK Ha alibJETH/IbI, KpaxMall, YKCYCHYIO
KHUCIIOTY; IeHAaTypalusi OETKOB MpU HarpeBaHUU, [IBETHBIC
peakuuu O0EIKOB; MPOBOAUTH PEAKIIMH HOHHOTO OOMEHa,
OTIPENETSATh CPeay BOJAHBIX PACTBOPOB, KAUYECTBEHHBIE
peakuuu Ha cyibdaT-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHUS;, peliaTh IKCIIEPUMEHTATIbHBIC 3a/1a4H 10
remaM "Metamibl" u "Hemertans'") B COOTBETCTBHH C
MpaBUIaMy TEXHUKU O€30TTaCHOCTH TpU 0OpaIeHNuu C
BeleCTBAaMU U J1a00PAaTOPHBIM 000PYIOBaHHUEM;
MPEACTABISITh PE3YIbTATHl XHUMHUECKOTO IKCIIEPUMEHTA B
(dbopme 3amrcu ypaBHEHUH COOTBETCTBYIOIINX PEAKIIUNA U
(bopMynupOBaTh BHIBOJIBI HA OCHOBE ITHX PE3Y/IbTAaTOB;

- YMETh aHAJIM3UPOBATh XUMHUUYECKYI0 HH(POPMAILIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MAacCCOBOU
nHpopMaruu, ceth UHTEpHET 1 Ipyrue);

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

- YMETh MPOBOJUTH PACUYETHI 0 XUMUUYECKUM (hopMyTiaM U
YPaBHEHHUSAM XUMHUYECKUX PEaKUUN C UCIOIb30BaHUEM
(bu3nYeCKUX BETUYHH, XapaKTEPU3YIOIIKUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJlbHbIE
YCIIOBHS1) Ta30B, KOJIMUECTBA BEILIECTBA; UCIIOIb30BAThH
CUCTEMHbIE XUMUYECKUE 3HAHUS 1JIs1 IPUHATHUS PELLICHU 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 BEIICCTB, KAUCCTBEHHBIC
PeaKIuy YrieBOIOPOIOB PA3IMYHBIX KJIACCOB U
KHUCITIOPOJICOACPIKAIIUX OPraHUIECKUX BEIIECTB, PEIICHUE
PKCIICPUMEHTATBHBIX 33124 TI0 PACIIO3HABAHUIO
HEOPraHMYECKHUX U OPraHUYECKHUX BEIIECTB) C COOJIIOIEHUEM
MpaBui 6€30MacHOr0 OOpAaIleHHs C BEIIECTBaMU U
mabopaTopHBIM 000pyI0BaHUEM, (DOPMYITUPOBATH IIEJIH
MCCIICIOBAHMUS, MPEIOCTABIIATH B pa3inuHON popme
pe3yIbTaThI SKCIIEPUMEHTA, aHATM3UPOBATH M OTICHUBATH UX
ITOCTOBEPHOCTH;

- YMETh OCYIIECTBIIATH [IEeJICHAPABICHHBIN TIONCK
XHMHYECKOH WH(POPMAITUHU B PA3IUNIHBIX HCTOYHUKAX
(HaydHas U yuyeOHO-Hay4yHasl IMTepaTypa, CpeacTBa
MaccoBoi nHpopmaruu, ceTb IHTEpHET U Ipyrue),
KPUTHYECKH aHAJIU3UPOBATh XUMHUECKYIO HH(POPMAIIHUIO,
nepepabaThiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUH C
MOCTaBJICHHOU y4eOHOM 3a/1aueii;

- BJIAJETh CUCTEMOM 3HAHUH O METOJaX HAyYHOT'O MO3HAHUS
SIBJIGHUI TIPUPO/IbI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX
1 YMEHUSIMU IPUMEHSTh 9TH 3HAHUS IIPU
PKCIIEPUMEHTAILHOM MCCIIEI0BAHUH BEILECTB U JJIS
00BCHEHUS! XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B
[PUPOJIe TPAKTHUECKOH JAEATEeIbHOCTH YeJIOBEeKa U B
MOBCEIHEBHOM JKU3HH;
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OK 04.

PaGorats B
KOJIJIEKTUBE U
KOMaHJie,

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

- TOTOBHOCTb K CaMOCTOSITEIBHOCTH U
CaMOOIIPEICIICHUIO;

OBnajseHre HaBBIKAMH Y9€OHO- UCCIIEIOBATENBCKOM,
MPOEKTHOM ¥ COLMAJIbHOM JIEATEIIbHOCTH;

OgyajeHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH
AeCTBUAMMU:

0) coBMecTHas1 1eATeJIbHOCTD:

- IOHUMAaTh U UCIOJIb30BATh IPEUMYILECTBA KOMAaHIHON U
WHIUBUIYaIbHON pabOTHI;

- NPUHUMATH LIEJI1 COBMECTHOM AEATEIBHOCTH,
OpPraHM30BbIBATh U KOOPAMHUPOBATH JEHCTBHUS 10 €€
JOCTH>KEHHIO: COCTABJIATH IUIaH JIEHCTBUM, paclpenesaTh PO
C Y4eTOM MHEHHUH y4aCTHUKOB 00CYKJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOPJMHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBUSX
peaIbHOTO, BUPTYAJIbHOTO M KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHS,

CaMOpa3BHUTHIO,

- YMETb IJIAHUPOBATH U BBINOJIHATH XUMUUECKUN
AKCIEPUMEHT (IIPEBPAILEHNs OPraHUYECKUX BEILECTB IIPU
HarpeBaHuu, MOJTY4YEHHUE ITUIIEHA U U3yUEHHE €T0 CBOMCTB,
KayeCTBEHHbIE PEAKIIMM HA aJIbJIET U Ibl, Kpaxmall,
YKCYCHYIO KHCJIOTY; A€HATypanus OEIKOB MpH
HarpeBaHuU, LIBETHbIE PEAKIIUU OCJIKOB; IPOBOIUTH
peakuuu MOHHOTO OOMEHA, OIIPENENSITh CPEAY BOIHBIX
pacTBOpPOB, KaUECTBEHHbIE peakluu Ha cynabdar-,
KapOOHaT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHHUS;
-pemiaTh dKCIepUMEHTANIbHBIE 33/Ja4l [0 TEMaM
"Metamnsl" u "Hemeramnbsl" B COOTBETCTBUHU € IIPaBUIIAMU
TEXHUKH 0€3011aCHOCTH IIPU 0OpaIlleHNH C BEIIeCTBAMU U
1abopaTOpPHBIM  O0OPYIOBAHHMEM; TIPEICTABIIATH
pe3yabTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3arucu
YpaBHEHUHN COOTBETCTBYIOIIMX DPEAKLIUN H
dbopMynupOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YJIHTaTOB

11




- OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE MMOBEJICHUE B
Pa3IMYHBIX CUTYAIUSX, POSBISATH TBOPUYECTBO U
BOOOpakeHne, ObITh HHUIIUATHBHBIM

OBJjajieHHe YHUBEPCAILHBIMY PeryJasiTHBHBIMU
AeCTBUAMMU:

r) IPUHATHE Ce0sl M APYTUX JI0dei:

- TIPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTHUX JIOACH TpHU
aHaJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

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

OK 07. ConeiicTBoBaTh
COXPaHEHUIO OKPYKaroIIen
Cpelbl, pecypcocOepexeHuIo,
3¢ (HEeKTUBHO IEHCTBOBATH B
Ype3BhIYANHBIX CUTYaLUSIX

B 00s1acTH 3K0J10rH4€CKOro BOCIUTAHUSA:

- c¢hOpMUPOBAHHOCTH IKOJOTHUUECKON KYIbTYPhI, TOHUMAaHUE
BJIMSAHHA COMUAIIBHO-OKOHOMHWYCCKUX MMPOLECCOB HA COCTOAHUC
MIPUPOJIHOM U COIIMANIBHOM Ccpeibl, 0CO3HAHHE II100aJIbHOTO
XapakTepa dKOJOTHYECKHX MpooOiieM;

- TUIAHUPOBAHME U OCYIIECTBICHUE JECHCTBUN B OKPYKaIOIIEH
cpezie Ha OCHOBE 3HAHUS 1EJIeH YCTOMYMBOTO Pa3BUTHS
YeJI0BEYECTBa;

AKTUBHOE HENPUITHUE IEHCTBUM, IPUHOCSIINX BPEL
OKpYXarollel Cpese;

- YMEHHE MPOTHO3UPOBATH HEOIATOMIPHUATHBIE
9KOJIOTMYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX JIEUCTBUM,
MpEeAOTBPALLATH UX;

- pacuIMpeHue OIbITa ACSITEIbHOCTUA SKOJOTUYECKOU
HaIpaBJIEHHOCTH;

-OBIIaJICHUE HAaBbIKaMU y4eOHO- HCCIeA0BATEIbCKOM,
MIPOEKTHOM U COLIMAJIBHOM JESITENbHOCTH;

- copMHUPOBATH MIPEACTABJICHHS: O XUMUYECKON

3aj1a4 ¥ SKOJIOTUYECKA 000CHOBAHHOTO OTHOIICHUS
CBOEMY 3JIOPOBBIO M IPUPOJHOM Cpelie;

- YMETb COOJII0/IaTh MpPaBUIIa SKOJIOTUYECKH
1e1eco00pa3Horo MoBeAeHUs B ObITY U TPYJOBOU

BO3JICUCTBUS Ha )KMBBIC OPTAaHU3MBI OTIPEICIICHHBIX
BEILIECTB, IOHUMAsI CMBICIT ITOKA3aTeNs IPeIeIbHOM
JOTYCTUMOW KOHIIEHTPAIUU

COCTaBJISIIONIECH €CTECTBEHHOHAYYHOM KapTHUHBI MDA, POJIU
XUMHH B TIO3HAHUU SIBJICHUH NPUPOIBI, B GOPMUPOBAHUHI
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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[IK 1.2. Beinonssts
XUMHUYECKOE BO3JICHCTBUE
(BKITIOUAs 3aBUBKY U
BBINIPSIMIICHHE BOJIOC) C
HCIIOJIb30BAaHUEM
COBPEMEHHBIX TEXHOJIOTUI

[TpumeHenue npaBuia GEpEeKIMBOrO POU3BOACTBA U 3ALIUTHI
OKpY’KaloIlel Cpe/ibl; CAHUTAPHBIC HOPMBI M TIPaBHJIa, TPEOOBAHUS
0e30MacHOCTH U OXpaHbl TPyAa B cepe NapuKMaxepcKuX yCiyT;
opraHu3zanus pabodero npocTpaHcTBa U pabodero mpouecca; KOHTPOJIb
0€30I1aCHOCTH U MOJTOTOBKU paboyero MecTa, HHCTPYMEHTOB,
MPHUCIIOCOOTICHNH, TTOA0O0p NMPEnapaToB sl BHIMTOTHEHUS YCIYTH 10
XUMHYECKOMY BO3JICHCTBHIO (BKJIFOUAsl 3aBUBKY U BBIPSIMIICHHE BOJIOC);
NIPUMEHEHHUE CPEICTB UHIAUBUIYAJIbHON 3alUTHl; BU3YaJIbHBIM OCMOTP,
JANAarHoCTUuKa COCTOAHUA MOBEPXHOCTU KOXHU U BOJIOC KIIMCHTA,
olpe/ielieHre THUTIA B CTPYKTYPBI BOJIOC; MO00p U IPUMEHEHNE
mpodecCHOHANBHBIX MPOILYKTOB JIIsI BEIMTOTHEHUS TIPOLIETYPHI B
COOTBETCTBHU C €¢ Ha3HAUYCHHEM; MPOBEACHUE TUATHOCTHKH COCTOSIHUS U
YyBCTBHUTEILHOCTH KOXKH TOJIOBBI M BOJIOC TI€PE]] MPOLETyPOH;
pripeneneHye u moadop 1Mo CoraacoBaHUIO C KIMEHTOM crocoda
BBIITOJIHEHU YCIIYTU; BBIIIOJITHEHUE XUMHUYECKOI'O BO3)ICI71CTBI/I$I (BKJ’II—O‘IaSI
3aBUBKY U BEITIPSIMIICHHE BOJIOC) C UCIIONB30BAaHNUEM 0a30BBIX U
COBPEMECHHBIX TEXHOJIOTHUI JJI1 KIIMCHTOB-MYXXYHWH U KIIMCHTOB-)KCHIIINH,
BBIITOJTHEHNE PA3IMYHBIX BAPUAHTOB YCIIYT 110 XUMHUECKOMY
BO3JICHCTBHIO JUIS KIIMEHTOB-MY>KYHMH M KIMCHTOB >KCHIIMH.

- BJIaJICHHE OCHOBHBIMHU METOJAMH HAyYHOT'O [103HAHUS,
UCTIOJIb3YyeMbIMU B XUMHUH: HAOMIOACHUE, ONICAaHUE,
U3MepeHue, SKCIIEPUMEHT; yMeHHe 00pabaTbIBaTh,
0O0BSACHATH PE3Y/IbTAThI IPOBEACHHBIX ONBITOB U J€N1aTh
BBIBO/IbI; TOTOBHOCTB M CIOCOOHOCTH IPUMEHSITH METOIbI
MO3HAHUS MPU PELICHUH MPAKTUYECKUX 33]1a4;

- 3HaTh XMMHUYECKHE CBOMCTBA BAXKHEUIIINX KIIACCOB
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB, JEKaIHe B
OCHOBE XMMHMUYECKOTO BO3EHCTBUS Ha BOJIOCHI ;

- BJIaJICHHE [TpaBUJIaMH TEXHUKH 0€30MacCHOCTHU IpU
MCI0JIb30BAHUU XUMUYECKUX BELIECTB;

- c(popMHPOBAHHOCTH COOCTBEHHOW MO3UIUU 110
OTHOIIEHHIO K XUMUYECKOW NH(OPMaLIKH, TOTydaeMOn U3
pa3HbIX UCTOYHUKOB
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2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJBbHOM YUEEHOM

JUCLUILINHDBI

2.1. O0bem o01eo0pa3oBaTeIbHON Y4eOHOM TUCHMILIMHBI U BUJbI y4eOHOH padoThl

Bua yuednoii padoThI

O0BLeM B yacax

O0beM 00pazoBaTeIbHON MPOrpaMMbl 125
NHauBUAYyaIbHBIA POEKT -
KoncyasTanuu 2
CymMmapHas yuyeOHasi HAarpy3Ka BO B3aMMO/IeliCTBHH C NpenoAaBareieM 117
B TOM YHCIIE:

JIEKIIUH, YPOKHU 79
MPAKTUYCSCKUE 3aHSATHUS

abopaTOPHBIC 3AHITHS 38
N3 Hux npodeccHoHATHHO OPHMEHTHPOBAHHOE coJep:KaHHe (codep:KaHHe MPHKJIATHOIO 20
MOJ1YJIfA)

IIpomMexyToyHAasi aTTeCTALMS:

1 cemecTp — Apyrasi popma KOHTPOI4, 6

2 CEMECTP — IK3aMEH
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2.2. TemaTnueckuii IUVIaH U Co/iep:kaHue 001e00pa30BaTeIbHOH YUeOHOM JTMCIHILTHHBI

HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe U pPodecCHOHATBHO-OPHEHTHPOBAHHOE), O0bem | Dopmupyemble
pa3iesioB U TeM JIa00paTOpPHbIE U MPAKTHYeCKHEe 3aHATHS, IPUKJIAJHOH MO1Y./1b YacoB | KOMIIeTEHUMH
1 2 3 4
1 CEMECTP
OcHoBHoOe coJepkaHue
Paznen 1. OcHOBBI CTpOeHHS BellleCTBA 6
Tema 1.1. OcHOBHOE coep:KaHue OK 01
Crpoenne atomoB | TeopeTuueckoe o0ydeHmne
XUMHUYCCKUX CoBpemeHHast MOJIeNIb CTPOEHMSI aToMa. DJIEKTpOHHas KoHurypauus aroma. Kiaccupukanus XuMHUIecKux
OJICMCHTOB U 3NIEMEHTOB (s-, P-, d-3neMeHThI). BaneHTHbIE 31eKTpoHbI. BalleHTHOCTE. DIEKTPOHHAS IPHUPOIa XUMHUYESCKON
npuposa CBSI3H. DJIEKTPOOTpULIaTeIbHOCTh. KoBasieHTHas CBsI3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI 00pa30BaHUs 2
XUMHYCCKOM (oOMeHHBIN U JOHOpPHO-aKLenTopHbIi). MoHHas cBsa3b. MeTtannndeckas cBsizb. BogopoHas cBs3b.
CBsI3HU MexMOoneKyIsIpHbIE B3aMMOIEHCTBUS.
M3oTorb1, 0CHOBHOE M BO30YXJCHHOE COCTOSIHUE aTOMa, THOPUIM3AIs aTOMHBIX OpOUTasei.
Perienne npakTHuecKkux 3aJjaHuil Ha COCTABJIEHUE ANEKTPOHHO-Trpadudeckux Gopmyi snementon 1-4
MIEPUOJIOB.
Pemenue 3anannii Ha UCNIOJIB30BAHME XMMHUYECKON CUMBOJIMKY U HA3BaHUI COCIUHEHMN 110 HOMEHKIATYpE 2
MEXAYHApOIHOIO CO3a TEOPETUUECKON U NIPUKIIAHON XUMUU U TPUBUAIBHBIX Ha3BaHUH JUIsI COCTABIICHUS
XUMUYECKUX (GOPMYII ABYXaTOMHBIX COEJUHEHUH (OKCHJIOB, CYIb(QHIOB, TUAPHUIOB U T.I1.) U APYTUX
HEOPraHMYECKUX COCIUHEHUN OTAEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coep:KaHue OK 01
Ileprnoguyeckuii | Teopernveckoe o0yueHue OK 02
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3aK0H U Ta0iuIa
J.. MenneneeBa

[Tepuonnueckas cucreMa xuMuueckux iemeHToB .M. Menneneea. ®U3nuecKkuii CMbICI
[lepuoauueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKHUX
AJIEMEHTOB, 00Pa3yeMBbIX MU IPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C IMOJIOKCHHEM XHMHUYECKOTO
anemeHTa B [lepuonueckoit cucreme. MUpOBO33peHUECKOE U HAyYHOE 3HaYeHue [lepuoanyeckoro 3akoHa
J.N. Menneneesa. [Ipornosst .M. MenneneeBa. OTKpbITHE HOBBIX XUMHUECKHX AJIEMEHTOB.

Pemenne MPAKTUKO-OPUECHTUPOBAHHBIX TCOPECTUICCKUX SaI[aHI/II\/'I Ha XapaKTCpHU3alnui0 XUMHYCCKUX
1eMeHTOB «MeTtammnyeckue / HeMeTaJUIMYECKHe CBOMCTBA, 2JEKTPOOTPULIATEIBHOCTD U CPOJICTBO K
OJICKTPOHY XUMHWYCCKUX BJICMCHTOB B COOTBETCTBUEC C UX BJICKTPOHHBIM CTPOCHHUEM U IMOJIOKCHUEM B
MIEPUOANYECKON CHCTEME XUMMUYECKUX 311eMeHTOB /[.M1. MenneneeBay.

Paspnen 2. Xumuyeckue peakuuu

14

Tema 2.1. Turs!
XUMHAYECKUX
peakuui

OcHoBHOE conepxaHue

Teopernyeckoe o0yueHue

Knaccudukanus u TUIBI XUMUYECKUX PEAKIMi C ydacTHEM HeOpraHnYecKux BemecTB. KomnuecTBeHHbIE
OTHOIIEHUS B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUETHI TI0 YPaBHEHUSIM XUMUUYECKHUX
peakuuii. MoJib Kak eIMHUIIAa KOJIMYeCTBa BellecTBa. MosipHas Macca. 3aKOHbI COXPaHEHUSI MAacChl U
sHeprur. 3akoH ABoraapo. MossipHbIil 00beM ra3oB. OTHOCHUTEIbHAS IIJIOTHOCTD T'a30B.

Peakiun koMIuiekcooOpa3oBaHus ¢ y4aCTHEM HEOPTaHMYECKHUX BEIIECTB (Ha MPUMEPE THIPOKCOKOMILICKCOB
IIMHKA ¥ AJTFOMUHUSA).

CocraBieHue ypaBHEHUH peaklnii COeIMHEHUS, pa3IoKeHUs, 3aMellleHUs, OOMeHa. Y paBHEHUS peakiuit
TOpeHUs, HOHHOTO 0OMEHa, OKUCIIEHUS -BOCCTAHOBIICHHSI.

Pacuer konnuecTBEHHBIX XapaKTECPpUCTUK UCXOJHBIX BCIICCTB U ITPOAYKTOB PCAKIINH. Pacuer
KOJIMYCCTBCHHBIX XaPAKTCPUCTUK IPOAYKTA pCAKIUNU COCAUHCHUA, C€CJIIN OJHO U3 BCIICCTB IaHO B H30BITKE
H/UiIn COICPIKHUT ITPUMECHU. Pacuer MaccoBoii UiIn 00HLEMHOM AOJIK BbIXOJa IIPOAYKTA pEaKIIuu COCANHCHU A
OT TCOPECTUUYCCKU BO3MOIKHOTO. Pacuer 00BbeMHBIX OTHOIIICHUM Ira30B. PacueT Macchl (06’beM, KOJIMYECTBO
BeH_[eCTBa) MNpoOAYKTa pCaKlnun, €CJIN OJHO U3 BCIICCTB JaHO B BUJC pacTBOpa C onpeneneHHoﬁ MacCOBOH
JoJen PacCTBOPCHHOI'O BCIICCTBA.

OK 01
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ypaBHeHI/IH OKHCJICHUSA-BOCCTaHOBJICHHUA. CTeneHb OKuclIeHUs. OKUCINUTENb ¥ BOCCTAHOBUTEb.
OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC pCaKkuuu B IpUpoacC, MPOU3BOACTBCHHBIX IIPOLCCCAX U

KHU3HEIEATEIBHOCTH OpraHn3MoB. OKHCIUTEIHHO-BOCCTAHOBUTENBHBIN MOTEHIMAN cpepl. CocTaBieHue U 2

ypaBHHBAHHE OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIIUNA METOAOM JIEKTPOHHOTO OanaHca. Tunndneie

HEOPraHUYeCKNE OKUCITUTENN U BOCCTAHOBUTEIH. DJIEKTPOIIN3 PACTBOPOB U PACIIaBOB COJICH.

JlabopaTopHble 3aHATUSA

JlaboparopHas padoTa "THIBI XUMUYECKUX peaKuil”.

HccnenoBanue TUIIOB (110 COCTAaBY U KOJIMYECTBY UCXOJHBIX U 00pa3yrOMIMXCS BEUIECTB) U IPU3HAKOB 2

XUMUYECKHX peakiuii. [IpoBeaenne peaxiuii HOHHOTO 0OMeHa, OTIpe/IeIeHNe CPeibl BOJHBIX PAaCTBOPOB.

3amaHus Ha COCTAaBIICHNE HOHHBIX PEaKITHA
Tema 2.2. OcHOBHOE coiep:KaHue OK 01
OnekrponuTuyecka| Teopernyeckoe odyuenune
A MACCOMMANNA U | Teopyg smeKTpoNUTHYECKOH aucconmanuu. Peakuuu voHHOro oomena. CocTaBiieHHE PeakIMil MOHHOTO
MOHHBIH 0OMeH 0OMeHa ITyTeM COCTABJIEHHs MX MOJIHBIX U COKPAILEHHBIX HOHHBIX YPaBHEHMIA. 2

IM'uaponus coseid. 3Ha4eHHE TUAPOIN3a B OMOJIOTMYEeCKIX 0OMEHHBIX Tmporieccax. [[pumenenre ruaponmsa B

MPOMBIIICHHOCTH.

JlaGopaTopHble 3aHATHSA

JlaGopaTopHas pabota «Peakiuu ruaponsay. 2

HccnenoBanue cpebl paCTBOPOB COJICH, 00pa30BaHHBIX CHIILHBIMU M CJIA0BIMH IPOTOJUTAMU, M UX PEaKIIU

C pacTBOpaMHU IIeI0YH U KapOoHaTa HaTpusi. COCTaBICHHE PeaKIUi THAPOIIN3a COJICH.

JIabopatopHasi paboTa "DNEKTPOIUTHYECKAS TUCCOIMAIIUS H PEAKIIMU B PACTBOPAX JICKTPOJUTOB"

W3yuenune xapakrepa IUCCOIMALNU THMIPOKCHIIOB M HAOIOJACHUE CMEIICHHS PAaBHOBECHUS O] BIUSHUEM 5

W3MEHEHHsI KOHIIEHTpAI[MK HOHOB B PACTBOpPAX 3JICKTPOJUTOB; H3YUCHHE IIOBEJCHUS WHIUKATOPOB B

pa3IM4YHbBIX Cpeaax
Paspea 3. CTpoeHne 1 CBOIICTBA HEOPTAaHMYECKHUX BeIeCTB 26
Tema 3.1. OcHoBHOeE coepxaHue OK 01
Knaccugukanus, | Teopernueckoe oGyqenne OK 02
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HOMEHKJIATypa
CTpOCHHUE
HEOPraHUYeCKuX
BEIIICCTB

[Ipenmer Heopranudeckoil xumuu. Bzaumocssi3p Heoprannueckux BemecTs. Kiaccuduxanus
HeopraHuueckux Beilects. [IpocTeie u ciioxxHble BelecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHIBI,
TUAPOKCUIBI, KUCIOTHI, coir). HoMeHk1aTypa v Ha3BaHHME HEOPraHUYECKHUX BEIIECTB UCXOS U3 UX
XUMUYECKOH (POPMYJIIBI MIIH COCTABICHUE XUMUYECKOH (DOPMYITBI HICXOIs M3 Ha3BaHMUs BEIIECTBA I10
MEKIyHAPOJHOM WIIM TPUBUAIBHON HOMEHKIIATYPE.

MexMonexyisspHble B3aumoaencTeus. Kpucramtoruaparsl. ArperaTHble COCTOSIHUS BEIIECTBA.
Kpucrannmueckue n amopdHsble BemiecTBa. THUIBI KPUCTAIINYECKUX PELIETOK (aTOMHAsl, MOJIEKYJISIpHas,
MOHHasl, MeTajindyeckas). 3aBUCUMOCTb (PM3MYECKUX CBOMCTB BELIECTBA OT THIA KPUCTAIITMYECKON
pemierku. [IpuunHbl MHOrOoOoOpa3us BEIIECTB.

CoBpeMeHHbIE MPEACTABIEHUS O CTPOCHMM TBEPIBIX, JKUIAKUX M Tra3000pa3HbIX BemecTB. JKuakue
KpHCTaJUIBI.

Pemenne 3amau Ha pacdyeTr MaccoBOW JOJM (MacChl) XUMHYECKOTO DJIEMEHTa (COCIMHEHMs) B MOJICKYJIe
(cmecn).

PemieHne mpakTHUeCKMX 3aaHWUN 1O KIACCU(PHKANNK, HOMEHKIATYpE W XUMHUYECKUM (PopMyliam
HEOPraHWYeCKUX BEIIECTB Pa3IMYHBIX KIacCOB (HA3bIBATh M COCTABJATH (POPMYJIBI XMMHUYECKHX BEIIECTB,
OTIPENIENATh MPUHAIICKHOCTD K KIIaccy).

Hctounnkn xumudeckoi WHpopManuu (HaydyHas M ydeOHO-Hay4Has JHTeparypa, CpeICTBA MacCOBOM
uHpopmanmu, cerb HHTepHer u npyrue). [louck wHpOpManuMu 1O HA3BaHHSM, HWACHTH(PHKATOPAM,

CTPYKTYpPHBIM (popMyram.

Tema 3.2. Ousnko-
XUMHYECKHE
CBOICTBa
HEOPraHUYECKUX
BEIIIECTB

OcHOBHOE cojlep:KaHue

Teoperuyeckoe o0yueHue

Mertansl. O6H_II/IC (1)I/I3I/I‘ICCKI/IC U XUMHYeCKHe cBoiicTBa MeTamuioB. CrocoObl MOJIy4YCHMUL. 3HaueHHne
MCTAJUIOB U HEMCTAJIJIOB B IMPUPOJAC U KUBHCACATCIbHOCTU YCJIIOBCKA WU OPraHu3MOB. KOppO3I/IH MCTAIJIOB:
BHUbI KOPPO3HUU, CII0COOBI 3allUThbl METAJJIOB OT KOPPO3UH.

Hemerannel. O0uiue ¢puznyeckue 1 XUMUYECKHE CBOMCTBA HEMETAUIOB. TUNHUHBIE CBOMCTBA MeTaIoB [Y —
YII rpynn. Kiaccudukanus ¥ HOMEHKIATypa COe€OUHEHH HeMeTamnoB. KpyroBopoThl OHOTEHHBIX
3JIEMEHTOB B IIPUPOJIE.

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

CocraBieHue ypaBHEHUN XUMUYECKUX PEAKIUI C y4aCTUEM IIPOCTHIX U CJI0KHBIX HEOPraHUUECKUX BEILIECTB:
OKCHJIOB METAJUIOB, HEMETANIOB U aM(pOTEpHBIX 3JIEMEHTOB; HEOPraHMYECKHUX KHCIOT, OCHOBaHUM U
aM(OTEPHBIX THIPOKCHUJIOB, HEOPraHMUECKUX COJIEH, XapaKTepU3YIOIIUX UX CBOMCTBA.

Pemrenne npakTUKO-OpPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUI HA CBOWCTBA U ITOJIyYEHHE HEOPTaHUYECKUX
BEIIECTB.

JlabopaTopHble 3aHATUSA

JladopaTopHas pa6ora «CBoHCTBa METAJIJIOB 1 HEMETAJIJIOBY.

UccnenoBanme  pu3Myeckux W XUMHUYECKMX CBOWCTB  METaUIOB M HEMETAUIOB.  PerieHue
SKCIEPUMEHTAIBHBIX 3aJa4 [0 CBOWCTBAM XUMHUYECKMM CBOMCTBAM METAJUVIOB W HEMETAIOB, MO
pAacro3HaBaHUIO U TIOJIYYEHUIO COEAMHEHU METAJUIOB U HEMETAJLJIOB.

JladopaTopHasi pa6ora. XMMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHIOB,
TUAPOKCUOB, KHUCJIOT, coJied M Jp.). 3aKOHOMEPHOCTM B H3MEHEHHU CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEMHEHUI, BBICIINX OKCUIIOB U THIPOKCH]IOB.

JladopaTopHas pa6ora «neHTudukanus HEOPraHMIECKUX BEIIECTBY.
Pemenue skcriepuMeHTANBHBIX 331a4 0 XUMUYECKUM CBOWMCTBaM METAJIJIOB U HEMETAJLIOB, 110
pacrno3HaBaHUIO U MOJTYYEHUIO COSAMHEHNN METAIJIOB U HEMETaJIOB.
Nnentuduxanuss HeOpraHMYECKUX BEHIECTB C MCMHOJb30BaHUEM UX (U3UKO-XMMHUYECKUX CBOICTB,
XapaKTEepHBIX KaUYeCTBEHHBIX peakiuii. KauecTBeHHbIe peakinu Ha cynbdar-, kapOoHAT- U XJIOPHUA-aHHOHBI,

Ha KaTUOH aMMOHHA

JlabopaTopHasi padora «XapakTep JUCCOLUALNU PA3TUYHBIX THAPOKCUIOBY.

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

XapaKTEPU3YIOIIMX UX CBOMCTBA.

Tema 3.3.
IIpounssoacTso

OcHoBHOE conepkaHue

Teopernueckoe o0yuenune

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

OOmye mnpencTaBieHUs] O TMPOMBINUICHHBIX CIIOCO0aX IOJYYeHHS XHUMHYECKHX BEIIECTB (Ha NpuMepe
IIPOU3BO/ICTBA AMMHUAKa, CEPHOU KHUCIIOTHI).

UepHass u uBeTHas MeTtamnyprud. IIpakTuueckoe NpHMEHEHUE 3JEKTPOJM3a s MOJIYYEHHS LIEIOYHbIX,
LIEJIOYHO3EMETbHBIX METAUIOB U altoMUHUA. CTEKJIO U CUJIMKATHAsL IPOMBIILIEHHOCTb.

ObITY 1 Ha [IpoGnema 0TX0A0B U NOOOUYHBIX TPOAYKTOB.
IPOU3BOACTBC JlabopaTopHble 3aHATHS
Pemenne npakTHKO-OpUEHTHUPOBAHHBIX 33/laHUN O POJIM HEOPraHMYECKOM XUMUU B Pa3BUTHH MEIULMHBI, )
CO3JaHMM HOBBIX MaTEepUaOB (B CTPOUTEILCTBE M JIp. OTPACISAX MPOMBIIIJIEHHOCTH), HOBBIX HCTOYHHMKOB
SHEepruu (anbTepHATUBHBIE UCTOYHUKU SHEPTUH) B PELICHUH MPOOJIEM SKOJIOTUYECKOM, IHEPreTHUECKOH U
MUIIEBOM 6€301acHOCTH.
Paznen 4. CTtpoeHue U CBOIiCTBA OPraHUYeCcKHX BellleCTB 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 MOPSAIOK COSAMHEHUS aTOMOB B MOJIEKYJIE€ COTJIAaCHO UX BaJIEeHTHOCTU. OCHOBHBIE
OPraHHIHCCKIX MOJIO)KEHUST TEOPUM XUMHYECKOTO CTPOCHHSI OpraHuydeckux coeauHeHuit A.M. byrnepoBa. YriepoaHslit 3
petiects CKEJeT OpraHu4YecKod MoJieKynbl. MoJleKkynsapHble U CTPYKTYypHBIE (pa3BepHYyTble, COKpAaIEHHBIEC)
XUMHuYeckrue (Gpopmysbl. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT XUMHUYECKOTO CTpOEHHUsS MoJiekynl. M3omepus u
M30MephI (CTPYKTYypHas, reoMeTpuueckas (uc-Tpanc-u3omepusi). KpaTHOCTh XMUMHUECKOH CBS3H.
[lonsitue o ¢ynknuonansHOM rpymme. [IpuHIUNBL  KIacCUPHUKAIMM  OPraHUYECKUX COCIUHEHMI.
MexnyHapoaHas HOMEHKJIaTypa U MPUHLUIBEI HOMEHKJIATYPhl OPraHUn4eCKUX COeTMHEHUM.
Homenknatypa opraHM4eckux COEAMHEHHH OTIENbHBIX KIaccoB (HACHIIICHHBIC, HEHACBHIIIEHHBIE U
apoMaTU4ecKHe YTIeBOAOPObl, CIUPTHI, (PEHONbI, ANbIETHJIbl, KETOHBI, KapOOHOBBIE KHUCIOTHI U p.)
CocraBieHne MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYIT OpraHUYECKHX BEIIECTB OTAENbHBIX KJIACCOB,
UCHOJNB3ys MX Ha3BaHMA IO CHCTEMaTH4YecKod HoMeHkiaType. Pacuersl mnpocreifmeit  ¢opmyisl
OpPraHU4ecKOl 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 ®U3NKO-XMMHUYECKHE CBOWCTBA OPraHMYECKUX COEJMHEHHM OTACNBbHBIX KJIACCOB  (0COOEHHOCTH
COCTMHEHUN KJaccu(UKaMy M HOMEHKJIATYphl BHYTPU KJIacca; TOMOJOTHUYECKHH psAj M olmas ¢Gopmyina; “3oMepus;
(u3HUecKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHUS ):
— TpenenbHbIE YIIEeBOMOPOAbl. ['OpeHMe MeTaHa Kak OJMH W3 OCHOBHBIX HWCTOYHHMKOB TEIIa B
MIPOMBIIIJIEHHOCTU U ObITY. CBOMCTBA MPUPOJHBIX YIIIEBOAOPOJIOB, HAX0XKACHUE B IPUPOJIE U NIPUMEHEHNE
AJIKaHOB;
— HeTpeleabHbIE U apOMaTUUYECKHe yriaeBoJopoabl. [lomumepusanus STUICHA KaK OCHOBHOE HaIpaBJICHUE
€ro HCIIOJIB30BAaHUI. FOpeHI/Ie AllCTUJIICHA KaK MCTOYHHUK BBICOKOTEMIICPATYpPHOI'O IIAMCHHU JIs1 CBAPKU H
PE3KH METaJUIOB;
— KHUCJIOPOJCOJEpKAIINe COEIWHEHHUS (CIUPTHl M MpOCThie 3(GUpHl, (EHOJbl, albJETUIbl U KETOHBI,
KapOOHOBbIE KHCJIOTHI M HUX MpousBojHbIe). [IpakTHueckoe NpHUMEHEHHE STHJICHIIIMKOMS, TIHUIepuHa,
tdenona. [lpumenenune dopmanbaeruaa, aneTaabAeTHIa, YKCYCHOW KHCIOTHL. MpIjga Kak COJM BBICIINX
KapOOHOBBIX KHCIOT. MOMOIINEe CBOWCTBA MbIIa;
— a30TCO/IepXKAINE COCTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH).
Knaccudukanus u  0COOGHHOCTH  OpPraHMYeCKHX peaknuid. PeakiuoHHple TeHTpBL.  Paaukansl.
[TepBoHayanbHbBIE TOHATHS O THUIAX U MEXAHU3MAaX OPraHUYECKUX PEAKIIH.
Pemenue nenoyek npeBpanieHuii Ha TCHETUYECKYIO CBSI3b MEXIY KllacCaMU OPraHUYECKUX COCTUHEHUN C
COCTaBJICHUEM HA3BAHUM OPraHUYECKUX COCIUHECHHI MO TPUBUAIBHOW WM MEXIYHAPOTHON
CHUCTEMaTHUUYECKON HOMEHKIIaType. Pellienue pacyeTHbIX 3a7a4 10 YPaBHEHUSAM PEaKLHil C ydacTHUEM
OPraHM4YeCKUX BEIIECTB.
JlaGopaTopHble 3aHATHS
JlaboparopHas padota «IlomyueHue 3TuICHa U U3y4YE€HUE €r0 CBOMCTBY.
[Tomyuenue 3TUIEHA U3 3TaHOJIA B 1a00PATOPUN U U3YUEHHE €r0 (PU3NUECKUX U XUMUYECKHX CBOMCTB.
CocraBiieHHe peaklnii MPUCOEANHEHUS U OKUCIICHHS Ha pUMepe dTUieHa. PellleHne pacueTHbIX 3a1a4 ¢
WCIIOJIb30BAHUEM INIOTHOCTH Ta30B 110 BOJAOPOAY U BO3IYXY.
Tema 4.3. OcHoBHOeE coep:xaHue OK 01
Opranunueckue Teoperuuyeckoe 00yyenune OK 02
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BeIlleCTBA B buooprannueckue coequHenus. [IpuMenenne u Ornoaoruveckasi poiib yrieBoaoB. OKUCICHNE YTIEBOIOB — 4 OK 09
KHU3HEIEATSIBHOCT [ MCTOYHUK SHEPTHH KHUBBIX OpraHn3MoB. OOnacTi NpuMeHeHUsI aMMHOKHUCIOT. [IpeBpatienns 6enKkoB MHIH
U 4EeJIOBEKa. B opranu3me. buonormueckue ¢yHkiuu OenkoB. buonornueckue ¢GyHKIUM XUpoB. Poib opraHmyeckoi
[Tpon3BOACTBO U | XUMUM B pelIEHUH MTPOOIEM MUIIEBON 0€30TIACHOCTH.
[IPUMCHEHHUE HyxiienHoBble KUCIOTHI: cocTaB U cTpoeHue. CtpoeHue HykieoTuaoB. CoctaB HykiIeMHOBbIX kuciaoT (JJHK,
OPraHu4eCKHUX PHK). Ponib HyKJIEMHOBBIX KUCIIOT B )KM3HEAESITEIbHOCTH OPraHU3MOB.
BCIICCTB B [Ipou3BOICTBO OpraHMYECKUX BEIIECTB: MPOU3BOACTBO MeTaHosa, mnepepaborka HedTu. [lommdrTuneH kak
MPOMBIIJICHHOCTH |KPYTHOTOHHAXHBIM TPOAYKT XHMHYECKOTO TIpou3BoACTBA. I[IpuMenenune »stwieHa. I[IpomsBoacTtso u
IIPUMEHEHHE KaydyyKa U PE3UHBI.
CuHTeTHYEeCKHE M HCKYCCTBEHHBIE BOJIOKHA, HMX CTpO€HHue, cBolcTBa. IIpakThyeckoe HCIOJIb30BAHUE
BOJIOKOH. CHHTETHUYECKHE IJICHKU: MU30JIALUS Ul TPOBOJOB, MEMOpPaHbI JJIsl ONPECHEHUSI BOJIbI, 3allIUTHbHIE 2
IUIGHKH U1 aBTOMOOWJIEH, TIUIacThIpH, XUPYpruyeckue TMoBs3KW. HoBbIe TEXHOJOrMU JaibHEWUIIEro
COBEPILIEHCTBOBAHUS MTOJIMMEPHBIX MAaTEPUAIIOB.
Ponb oprannyeckoil XuMHUU B pellIeHUH MpoOIeM 3HEPreTH4eckoi 6e30MacHOCTH, B Pa3BUTUU METULIUHBI,
CO3/IaHMH HOBBIX MaTEpHAJIOB, HOBBIX UCTOYHUKOB SHEPIUH (JIbTEPHATUBHBIC HCTOYHUKH SHEPTUN).
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUI 110 COCTABICHUIO XMMUYECKHUX PEAKLIUN, OTPAXKAFOIIUX
XUMUYECKYI0 aKTUBHOCTh OPraHMUYECKUX COCAMHEHHUH B PA3JIMUHBIX cpesiax (IPUPOAHBIX, OMOJIOTMUECKHX, 2
TE€XHOT€HHBIX).
Paznen 5. Kunernyeckue u TepMOJIMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XMMUYECKUX PeaKkuuii 10
Tema 5.1. OcHOBHOE cojlep:KaHue OK 01
Kunetnueckue Teopernueckoe o0y4eHune OK 02
3aKOHOMEPHOCTH | Xyumuueckue peakuuu. Knaccudukanus XUMHUYECKUX peakuuii: mo (a3oBOMy COCTaBy (TOMOTEHHbBIE H
NpOTEKanu:A TeTEPOreHHBIE), IO MCTIOJb30BAaHHUIO KaTaln3aTopa (KaTaTUTHYCCKUE U HEKaTATUTHICCKHUE).
XHMHYCCKUX CKOpOCTb peakluu, €€ 3aBHUCUMOCTh OT PAa3IMYHBIX (DAaKTOPOB: MPUPOJBI pEarupyrolux BeIIECTB, 2
peakuuit KOHIICHTpAllUM PEarupyrolmnx BeIecTB, TeMiepaTypsl (mpaBwio Bant-T'odda), mimomanm peakimoHHOM

MOBCPXHOCTHU, HAJIMYIUS KaTAJIHU3aTOpA. Ponb KaTaJin3aTopoB B IIPUPOJAC U ITPOMBIIIJICHHOM ITPOU3BOACTBC.
3Hepr1/m AKTHUBaIluH. AKTI/IBI/IpOBaHHHﬁ KOMIIJICKC. KaTaJ'II/BaTOpI)I U Katanus. Poib KaTaJn3aToOpoB B
nprupoac U NpOMbBIIIJIICHHOM IIPOU3BOJACTBEC.

JlabopaTopHbIe 3aHATHS
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N3yuenne 3aBUCUMOCTH CKOPOCTHM XHMMYECKOM DPEaKUMHM OT KOHIICHTPALUH DPEarupyrollux BeEIIECTB U
TEMIIEPATYPBIL.
JlaboparopHas paboTa Ha BEIOOD:

1. JJaboparopHas pabdora «OnpeneneHne 3aBUCUMOCTA CKOPOCTH PEAKIUU OT KOHIICHTPAIIUN PEarnpyOMINX
BemiecTB». lccnenoBanne 3aBUCUMOCTH CKOPOCTH PEAKIUM OT KOHIeHTpauuu. OnpenereHrne KOHCTAHTHI
CKOPOCTH peaKlUU IrpauuecKuM METOIOM.

2. JlabopatopHas pabota «OrnpeaeneHne 3aBUCUMOCTH CKOPOCTH PEaKIMK OT TeMIeparypbl». Mccnenosanue
3aBHUCHUMOCTHU CKOPOCTHU pCAKIUHU OT TEMIICPATYPHI. Pacuer OHCPTIYH aKTUBAlIUU PCAKIH.

Pemrenne npakTUKO-OpUEHTUPOBAHHBIX 33JJaHUN HA aHAIU3 (PAKTOPOB, BIUSAIOIINX HA U3MEHEHUE CKOPOCTH
XUMHUYECKON PEaKIUU.

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

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

Knaccudukanus XuMUYECKUX PEaKIHil: 1Mo TEeIIoBOMY 3PPeKTy (IK30TEpMHUUECKUE, IHIOTEPMUYECKHE), TIO
obpatumocTu (oOpaTumbie U HeoOpaTtumbie). TermnoBbie AHHEKTh XUMUYECKUX peakiui. TepMoXuMHUUIECKHe
ypaBHeHUs1. OOpaTUMOCTh peakiuii. XUMHUUYECKOE PABHOBECUE M €T0 CMEIICHHE MO JEHCTBHEM Pa3IuIHBIX
(akTOpoB (KOHIIEHTpAIUsl PEareHTOB WM TMPOJIYKTOB peaKlMH, IaBJI€HUE, TeMmIepaTypa) Uil CO3IaHUus
ONTUMAJIBHBIX YCIIOBUN MPOTEKAHUS XUMHUYECKUX MTPOLIECCOB.

[Tonsatue 06 >HTANBNNKN U dHTponuu. DHeprus [ md0ca. 3akon ['ecca u ciencTBus u3 Hero. Poib cMereHus
paBHOBECHS B TEXHOJIOTHUYECKHUX ITpoliecca

punnun Jle Hlarense. Bausaue paznuunbix (akTOpOB HA U3MEHEHHE PABHOBECHSI XUMUUYECKUX PEaKIIMA.
3aKOH JEHCTBYIOIIMX Macc M KOHCTaHTa XMMHUYECKOrO paBHOBecHs. PacueTsl paBHOBECHBIX KOHIICHTpAIUil
pearupyoIiux BelecTB U MPOAYKTOB peakuuii. PacueTs! TemnoBoro s dexra peakiuu.

Pemenne npakTuKo-OpMEHTUPOBAHHBIX 3aJaHUil Ha mpumeHeHue npunnuna Jle-Illarense s HaxoxkACHUS
HaMpaBJICHUs CMEUICHHUsI PAaBHOBECHSI XUMUYECKOM peakluu U aHanu3 (aKkTOpOB, BIMSIOMIUX HA CMEIECHUE
XUMHUYECKOTO PAaBHOBECHS.

JlabopaTopHbIe 3aHATHS

Ha6opaTopHa$[ pa60Ta «I/I3yquI/Ie BJIMSIHUSA PA3JIMIHBIX q)aI(TopOB Ha CMCIICHUC XUMHWYCCKOI'0O PABHOBCCHUA.
HccnegoBanue BIMSHUS W3MEHEHUS KOHOCHTpAUU BEIICCTB, PCAKIUH CPCAbl U TEMIICPATYPhl HA CMCIICHUC
XUMHUYCCKOTO paBHOBECHUA. CpaBHCHI/IC MOJIYYCHHBIX PE3YJIbTATOB C TCOPCTUYCCKU IMPOTHO3UPYCMBIMH Ha

OK 01
OK 02

23




ocHoBe npuHiuma Jle [larense.

Pazneua 6. JucnepcHbie cUCTEMBI
Tema 6.1. OcHoBHOE coep:kaHue OK 01
JlucriepcHbie Teoperuueckoe oGyuenue OK 02
CHUCTCMBI 1 Hucnepcusie cucremsl. Komutonaasie cucreMsl. ICTUHHBIE pacTBOPBL. OK 07
(haxTOpEI MX PactBopenne kak Qu3MKO-xuMudeckuid mporecc. PactBopbl. CrocoObl MPHUTOTOBIICHHS PAaCTBOPOB.
YCTOHYHUBOCTH PacTtBopuMocTh. MaccoBas 10Jisl paCTBOPEHHOTO BemiecTBa. [IpenenbHo AOMYCTUMbIE KOHIEHTPAUUH U UX

HCII0JIb30BAHKE B OLIEHKE 3KOJOTMYECKON OE€30MacCHOCTH.

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

cucreM. Pacrno3HaBaHHMe HCTUHHBIX PACTBOPOB, KOJUIOMJIHBIX PACTBOPOB M TI'PYOOJUCHEPCHBIX CUCTEM.

Crpoenue wwunemibl. PaccemBanume cBeTra Mpu MPOXOXKJIEHUM CBETOBOTO IydKa Yepe3 ONTHYECKH

HeoHOpOoAHYIO cpeny (dddexta Tunmams).

Pemenue 3a1ay Ha MPUTOTOBIIEHUE PACTBOPOB.

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

OBITOBOM W TIPOU3BOJCTBEHHOM JEATEIHHOCTH YEIIOBEKAa, C TMO3HIMI DKOJIOTHYECKOW 0e301macHOCTH

MOCJIEACTBUIN ¥ TPAMOTHBIX PEIICHUM MPOOJIeM, CBI3aHHBIX C XUMHEH.
Tema 6.2. OcHoBHOE coep:KaHue OK 01
Hccnenosanue JlaGopaTopHble 3aHATHS OK 02
CBOHCTB JIaGoparopnas pabora «[IpUroToBIeHre pacCTBOPOBY.
AUCIICPCHBIX [IpuroToBjeHre pPacTBOPOB 3aJaHHON (MOJISPHON) KOHIEHTpauMu (C NPAKTHKO-OPHMEHTUPOBAHHLIMH
CHCTEM JUTs MX BOIIPOCAMM), ONIPEAEIIEHUE CPEIbI BOAHBIX PACTBOPOB.
MACHTH(HKALH JlaboparopHnas pabota «lccrnenoBanue TUCTIEPCHBIX CHCTEM.

[IpuroToBrieHue M U3y4YE€HUE CBOMCTB IUCHEPCHBIX CHUCTEM pa3HBIX BHJIOB: CYCICH3UHU, SMYIbCHUH,

KOJUIOUAHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTUHHBIX M KOJUIOMJHBIX PAaCTBOPOB, BBISBIEHUE OCHOBHBIX

pa3TUUUil MEXITY HUMH.
Paznen 7. KauecTBeHHbIe peakiiuu 00HAPY:KeHHs] HEOPTAHNYECKUX U OPraHMYecKHUX BellecTB
Tema 7.1. OcHoBHOe conep:xaHue OK 01
OOGuapyxenue JlaGopaTopHble 3aHITHS OK 02
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HEOPraHUYECKUX
KaTUOHOB U

KadecTBeHHBIE XUMUUECKUE PEAKIIH, XapaKTepHbIE 1151 OOHAPYKEHUSI HEOPraHUYECKHUX BEIIECTB (KaTHOHOB
u aunoHoB). CocTaBiieHHE ypaBHEHUN peakluii OOHapyKeHusi KaTHOHOB [—VI rpynn u aHHOHOB, B T.4. B

aHUOHOB MOJIEKYJIIPHOW U HOHHOU (popMax.
Peakinu 0OHapy)eHUST HEOPTAHNICCKUX BEIIECTB B PEATLHBIX 00BEKTaX OKPYKAFOIICH CPEIbI.
Tema 7.2. OcHoBHOE coep:kaHue OK 01
OGHapyxenue JlaGoparTopHuble 3aHATHS OK 02
OpraHN4eCKUX OO6HapyxeHue OpraHnueCcKrX COSAMHEHUHN OT/IETBHBIX KJIACCOB.
BCILIECTB JlabopaTopHast paboTa Ha BEIOOD:
OTACJIbHBIX 1. JJaGoparopnas padota «KauecTBeHHBIE peakIMK Ha OTJEIbHBIC KJIACCHI OPraHUYECKUX BEIIECTBY.
KJIaCCOB C [IpoBeneHne Ka4eCTBEHHbBIX PEAKIIHNI, UCIIOJIb3YEMBIX JJIsl OOHAPYKEHUSI OPTraHUYECKUX BEIIECTB Pa3InYHbIX
UCIOJBb30BAHUEM  |kjraccoB: (hEHOJIOB, abJETU/IOB, KpaxMalia, YKCyCHOUN KUCIOThI, aMUHOKHUCIIOT, OeKoB U ap. Onucanue
Ka4C€CTBCHHBIX HaOJIIOaeMBbIX SBJICHHN U COCTABIICHNE XUMHUYECKUX PEAKIIHI 1/UITH CXEM.
peakiui 2. JJabopatopnas pabota «KauecTBeHHbIN aHAIN3 OPraHUYECKUX COSAUHEHUH M0 PYHKIMOHATIbHBIM
rpynmnam.
[IpoBeneHne KaueCTBEHHBIX PEAKIINI, UCIIOIb3YEMBIX JUISl PACIIO3HABAHUSI OPrAaHMYECKUX BEILIECTB
OTJIEIbHBIX KJIACCOB MO (PYHKIIMOHAJIBHBIM I'PYIINaM: Ha IPUMepe AMHUHOKHUCIIOT U KapOOHOBBIX KHCIIOT,
CIUPTOB U (PEHOJIOB, albAETHA0B U KeTOHOB. Onrcanne HabII0JaeMbIX SBJICHHUHM U COCTaBICHUE XUMHUYECKUX
peaKuuil u/uiam CXeM.
IIpodeccnonanbHO-OPUEHTUPOBAHHOE COAepKaHMe (COMePKAHUE TPUKJIATHOTO MOXYJISA)
Paznen 8. XuMus B ObITY M IPOM3BOJCTBEHHOM AeSITEJIbHOCTH YeJI0BEKA OK 01
Tema 8.1. OCHOBHOE COIep:KaHUe OK 02
Xumus B ObITY U 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 ¢ NEPepPabOTKOM BEIIECTB; MOMCK M aHAIN3 XMMUYECKOH HHPOPMALMK M3 PA3IMIHBIX HCTOYHUKOB IIK'1.2
(HayuHast 1 yueOHO-Hay4dHas TUTEPATypa, CPeICTBA MaccoBOi nH(popMaruu, cetb IHTepHET U 1pyrue).
Keticrl (c yuerom Oymymieit nmpodeccHoHanbHOM AeITeNbHOCTH) Ha aHATN3 WH(OPMAIIUU O
MIPOU3BOICTBEHHOM IESTEIFHOCTH YEIIOBEKA, CBSI3aHHOMW C epepabOoTKON U MOy4YeHHEM BEIIECTB, a TAKXKE C
HKOJIOTUIECKOI 0€301acHOCTBIO.
Pa3nen 9 UccienoBanue 1 XMMHYeCKHI aHAJIN3 00beKTOB OMochepbl 18
Tema 9.1.0cHOBEI [OcCHOBHOE COepPKAHHE OK 01
71abopaTOPHOM JlaGopaTopHbie 3aHsATHS K 1.2
NPaKTHKH B .
HpOGheCCHOHATHHBI JlabopaTtopHnast pabota «OCHOBBI JTaOOPATOPHOU MPAKTUKH. ’
X TA6OpATOPHAX JIaGopaTopHast ocya 1 XuMu4eckne peakTuBbl. OCHOBHBIE JTabopaTopHBIE oneparin. JlaboparopHoe
obopynoBanue. TexHuka 0€30MaCHOCTH | MpaBwia pabOThI (MMOBEICHUS) B JIAOOPATOPHH.
Tema 9.2. OcHoBHoOE coep:KaHue OK 01
XUMUYIECKUH Teopernyeckoe o0yueHue OK 02
aHaH3 Mpo0 BO/Ip! Knaccugukanus mpo0 BoJIbI IO BUAY U HA3HAUYCHUIO, UCXO/S U3 €€ XMMHUYECKOTO COCTaBa. OK 07
OprasosenTHIecKue CBOMCTBA (3amax, Mpo3pavHOCTh, IIBETHOCTh, MyTHOCTB) BOJIbI. KUCIIOTHOCTD U K12
IIETI0OYHOCTh BOABI. pH cpenbl M MeTo ikl ee onpenenieHust. JKeCTKOCTh BOABI U METO/IbI €€ OTIPEICIICHUSI.
CyIIHOCTh METO/1a TUTPOBAHHSI.
Bupl )kecTKOCTH BOJIBI (BpeMEHHAS U TIOCTOSTHHAS). JKECTKOCTh BOJIbI KaK IPUYHHA BBINAJICHUS OCAIKOB WIN
00pa3oBaHUs COJICOTIONKECHNUN, UMEIOIIIMX MECTO B OBITY M Ha MPOU3BOJICTBE. 5

Cocrasn COHCﬁ, BBI3BIBAIOIINX KECTKOCTh BOJbI. XUMHUYECKHE IMPpOLECChI, YCTPAHAOIINUEC KECTKOCTH BO/IbI.
ypaBHeHI/IH XUMHWUYCCKHUX peaKL{HfI, HWINTIOCTPUPYIOHIUX ITPOLECCChI, MPOUCXOAAIIHNEC IIPU YCTPAHCHHUN
KCECTKOCTH. yCTpaHeHI/Ie BpeMeHHOﬁ ’KECTKOCTH OBITOBBIMU U XUMHYECKUMU crioco0amu. CiocoObl
YCTPAHCHUA MMOCTOSIHHOM KECTKOCTH.
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CriocoObI BEIpaKEeHUST KOHIICHTPAIIMH PACTBOPOB: MAacCOBast A0JIsl pACTBOPEHHOTO BEIIECTBA, MOJISIPHAS U
MOJIsIbHAsL KOHLIeHTpauu. Tutp pactBopa. Pemenue npakTuKo-OpUEeHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI
Ha pacyeT KOHIICHTPAILMK 3arpsA3HSIOMINX BEIIECTB U UX CPABHEHHE C MPEACIHHO JOMYCTUMBIMU
konneHTpammsmu (I1TIK).

JlabopaTopHble 3aHATUSA

HccnenoBanue XuMHU4YeCKOro cocTaBa npo0 BOJIBI.

JlabopaTopHast pabota Ha BEIOOD:

1. JJTaboparopHnas pabota «OuncTka BOJBI OT 3arpsi3HEHUI.

Ncnonb3oBanne MeTo10B GUIBTPOBAHUS U a1COPOLIMN IJIsl OTJCJICHUS 3arpsi3HEHUN B MccieayeMoi mpooe
BOJIbI. BBIOOP METO1a OUMCTKH B 3aBUCHMOCTHU OT BUa 3arpsi3HeHus. CpaBHeHUE YPPEKTUBHOCTH
PA3IMYIHBIX METOJ0B OUYUCTKHU BOJBI B PA3HBIX YCIIOBUAX (B J'Ia60paTOpI/II/I, B JOMAalIHUX U ITIOJIEBBIX
YCIIOBHUSX).

2. JTaboparopnas padota «Omnpenenenre pH BOJbI 1 €€ KHCITIOTHOCTH.

Omnpenenenre pH cpeapl ¢ MOMOIIBIO YHUBEPCATbHOTO HHANKATOpA. Vcrnonbp30BaHNe TUTPOBAHUS IS
onpeneneHus: KucaotHoctu. Onpenenenre o0miei KUCIOTHOCTH BOJIbI, pacueT CBOOOIHOM KMCIOTHOCTH.
Omnpenenenue o61mIe u cBOOOAHOM 1IemoYHOCTH. COCTaBJICHHE YPaBHEHUN PEaKIIUMA, TPOTEKAIOIINX TIPH
OTIpe/IeNIEHUU KUCIOTHOCTH/ IIEIOYHOCTH MTPOO BOABI. Y CTAHOBJIEHHE CIIOCOOOB HCIOJIb30BAHUS
HCCIIEIOBAaHHBIX MPOO BOJBI B )KU3HEIEATEIHHOCTH YEIOBEKa, Ha OCHOBE MOJYYEHHBIX JTaHHBIX O COCTABE.
3. JlaboparopHas padota «OnpeaeneHue 5keCTKOCTH BOJIbI U CIIOCOObBI €€ YCTPaHESHUSI.

CriocoObl ycTpaHeHHsI BCEX BUOB JKECTKOCTH B 3aBUCMMOCTH OT COCTaBa coJiel kecTkocTu. Pemenue
AKCIIEPUMEHTAJILHOM 3a/1a4M HA BHISIBJICHHE BPEMEHHON U MOCTOSIHHOM JKeCTKOCTH BOIbl. OlieHKa
BEPOSITHOCTH YCTPAHEHUS BCEX BUJIOB )KECTKOCTH B JIOMAIIHUX YCIOBHSIX.

Tema 9.3.
XUMHUYECKUH
KOHTPOJIb Ka4eCTBA
MIPOAYKTOB
IMUTaHUS

OcHoOBHOE cojlep:KaHue

Teopernueckoe o0yuenune

KadecTBeHHBIN XUMUYECKUI COCTAB MPOJAYKTOB NMuTaHus. BemecTBa, panbcudunupyronme npoaykThl
MIUTaHUs, U BEILIECTBA, 3arpsA3HAIOIINE IPOAYKThI MUTaHusA. OnpeeseHne 3arpa3HsaolnX XUMUYECKUX
BEIIECTB B MPOAYKTaX MUTaHUs, ONPEAEICHUE BELLECTB, HE 3asBJICHHBIX B COCTABE IPOAYKTOB ITUTaHMS.

JlabopaTopHbIe 3aHATHSA

HccnegoBanne XUMHYECKOI0 COCTaBa MMPOAYKTOB IMAUTAHUA.

OK 01
OK 02
OK 07
OK 09
IIK 1.2
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JlaboparopHas paboTa Ha BEIOOD:

1. JIabopatophas pabota «OOHapyXeHHE HUTPATOB B POAYKTAX MMUTAHUI.

HccnenoBanue MaTepraoB MOIYKOJIMUYECTBEHHBIM METOIOM OIpEIeNICHHs] HUTPATOB C HCIIOJIb30BAaHUEM
mrdennaMuHa (KOPHETUIOAbI OBOIICH, JIUCThS M KOUEPBDKKA KAITyCThI, TUIOABI (PPYKTOB). AHAIN3 YPOBHS
3arps3HEHUs] HUTPATaMU 110 HHTEHCHUBHOCTH OKPAIIMBAHUS MPOTYKTOB PEAKIIHH.

2. JJaboparopnas pabota «lccrienoBanre MpoIyKTOB MUTAHUS HA HATMYHUE YIIICBOJIOBY.

HccnenoBanne MOJIOYHBIX MTPOAYKTOB HA HATMUKE KpaxMaina. MccnenoBanue mpoayKTOB HA HAJTMIUE
TJTFOKO3BI.

OcHoOBHOe coep:KaHue OK 01
Teoperuyeckoe o0yueHue OK 02
Tema 9.4. OK 07
XUMUYECKUH Knaccudukanys noys 1o BUIY U HA3HAYEHHIO, UCXOS U3 XUMHUUYECKOTO cocTaBa. MieHTuduKaus npoost OK 09
aHaiu3 poo IIOYBHI 110 €€ XUMUYECKOMY COCTaBY, ONIMCAHNE BO3MOKHOCTEN €€ TPUMEHEHUS. [K'1.2
TOYBBI TpebGoBaHus K KaueCcTBY MOYBBI Pa3IM4HOr0 HazHaueHus. Onrcanne 0COOEHHOCTEH HCI0JIb30BaHUS MTOYB B
3aBUCHUMOCTH OT THIIOB, CIOCOOBI YIIYYIlIEHUsI KaueCTBa MIOYB B 3aBUCUMOCTH OT Ha3HAYEHUS.
O065acTH UCTIOIH30BAHUS OPraHUYECKUX yI0OPEHHI B 3aBUCMMOCTH OT KaueCTBEHHOIo cocTtaBa. Onucanue
OpraHUYECKUX YAOOpEeHUN U MX MPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa MOYBKI U €€ Pa3HOBUIHOCTH.
Tema 9.5. OcHoBHOE coep:KaHue OK 01
Uccnenosanne Teoperuueckoe ofyuenue OK 02
00BEKTOB Y4eOHO-HcCIe0BaTENbCKUN MTPOEKT B 00J1ACTH UCCIIeI0OBaHMs 00BEKTOB Onocdepsl. O630p TeM ydeOHO- OK 04
Guocdepst HCCIIEIOBATENIbCKUX MPOEKTOB. AITOPUTM BBITIOJIHEHUS TpoekTa. Onpenenenue npooieMbl UCCIeI0BaHUS. OK 07
MerTo bl TOUCKA, aHATTU3a U 00Pa0OTKH HHPOPMALIMU O TIPOEKTE B PA3TUYHBIX UCTOUYHUKAX. OK 09
K 1.2

O6ocHOBaHUE aKTYaIbHOCTU BBIOPaHHOM TeMbl. BrisBiieHne MpobieMbl uccienoBaHus. Beioop 00beKTOB U

MeTod0B ucciegoBanus. [locTaHoBka 1ienel U 3aga4 UCCIIeA0BaHHUSL. OnpeneneHHe MMpOAYKTa UCCICOAOBAHUA.

Orlpez[eneHI/Ie OTaIlOB U COCTABJICHUC I1JIaHA UCCIICIOBAaHMA.

JlabopaTopHbIe 3aHATHS

HccnegoBanue MPEAJIOKCHHOT'O 00beKTa Ha KHUCJIOTHOCTD, IICJIOYHOCTD, XHMHUYECKHUM COCTaB (38.1" PASHUTCIIN,
MakKpo- u MI/IKpOSJ'IeMeHTBI). O6p360T1<a PE3YJIbTATOB HUCCIICAOBAHUS. OI.IeHKa KaueCTBa HCCICAYEMOIO
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OGLCKT&, HUCXO0Jd U3 PE3YyJIbTATOB XUMHWYCCKOI'0 aHaJIn3a.

NHauBUAyaIbHBIA POECKT

KoncyasTanun 2
IIpomexyTouHasi aTTeCTALMS:

1 cemecTp — Apyrasi popmMa KOHTPOISI,

2 ceMecTp — IK3aMeH 6
Bcero: 125
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3. YCJIOBUS PEAJIMBAIIAU ITIPOTPAMMBI OBIIIEOBPA3OBATEJBHOM YUYEBHOM
JAUCHUIIJIMHBI

3.1. Jlna peanusauum nporpamMmbl 0011e00pa3oBaTe/IbHON Yy4eOHOH JUCHMILINHBI
NpeayCcMOTPEHbI ClIeAyIolIHe ClielHaJIbHble OMelleHusl:

Kabuner xumun, OCHaIIeHHBIH 000PYJOBAHUEM U TEXHHUECKUMH CPEJICTBAMH OOYyUCHHUS:

O6opynosanue: Paboune Mecta npernogaBaresiss ¥ 00ydaronuxces: J0cka MenoBas - L mT., cTom
yuyeHudyecku — 16 wT., cTyn ydeHuueckud — 32 mr., cton — 1 mr., ctyn — 1 mr., xamwo3u
BEpTUKAJBbHBIE - 3 WT., cel¢ - 1 mT.

Kommutekt yueOHO-MeTOqMYEeCKON JOKYMEHTAIINH, TIAKaThI

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

3.2 Uu¢popmanuonHoe odecnievyeHne peaiu3aluu NporpaMmsbl

Cnucok OCHOBHOM JIMTEPaTypPhbI

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

2 | Tabpuensia O.C., OcropoymoB WN.I'., CnankoB C.A. Xumus (6a30BbIii ypoBeHb) 11
kiacc Yueonuk [Ipocsemnienue, 2022 ron

3 | Hukutuna H.I'. OOmmias u Heoprannveckast Xumus B 2 4. Yactp 2. XUMHS dJIEMEHTOB:
y4eOHUK M MPaKTUKyM Uil cpeAHero mnpodeccroHambHoro obpazoBanus / H.I.
Huxutuna, B.W. I'pebenbkoBa. — 2-¢ u3., nepepad. u aomn. — Mocksa: M3narenscTBo
Opaiir, 2022. — 322 c¢. — (Ilpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-
03677-0. — Pexxum noctyma: www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-
v-2-ch-chast-2-himiya-elementov-438696

4 | Hukutuna H.I'. Obmas u Heopranuueckas xumus. B 2 4. Hacte 1. Teopernueckue
OCHOBBI: YYEOHHK W TPAKTHKYM I CpeaHEro npodeCCHOHAIBHOTO 0Opa30oBaHUS /

H.I'' Huxwtuna, B.M. I'pebenbkoBa. — 2-¢ wu3zd., mepepad. m jgom. — Mocksa:
MznarensctBO Opaiit, 2020. — 211 c¢. — (Ilpodeccrnonansroe obpazoBanue). — ISBN
978-5-534-03676-3. @ —  Pexumm  jgocryma: www.urait.ru/book/obschaya-i-

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




4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBLHON

JUCHUIIINHBI

KOHTpOJIb U OLE€HKa pPaCKpbIBAKOTCA 4YE€PE€3 AJUCHUIUIMHAPHBIC PpE3YJbTaTbl, YCBOCHHBIC 3HAHUA U
HpI/I06peTeHHI>I€ CTyACHTAMU YMCHHUSA, HAINPABJICHHBIC Ha (1)OpMI/IpOBaHI/IC O6HlI/IX n HpO(beCCI/IOHaJ'H)HI)IX

KOMIETEHLIUM.
Oomas/npogeccuoHanbHast Paznen/Tema THun oleHOYHBIX MEPONPUATHH
KOMIETEeHIHA
OK 01. P1,Temsr 1.1.,1.2 - MHJUBUIYaJIbHBIN OIIPOC
Buibupath P2, Temn1 2.1,2.2 - IpaKTUYECKUE 3aJaHus U 3aa49U
CHIOCOOBI pellierHs 3a1au P 3, Temn 3.1, 3.2,3.3 - TECTUPOBAHUE
MPODeCCHORATBHOIA I;;l, }:GMBI ;1.},;1.;,4.3 i OLICHOYHEIE CI;GI[CTBa pyOexxHOTO
CSITeNbHOCTH ,Jembr 5.1,5. TEMATUYECKOTO) KOHTPOJIA

f{pHMeHHTeano K P6, Tems1 6.1, 6.2
— P7,Temsr 7.1,7.2

P8, Temsr 8.1 [TpoMeXyTOUHAst ATTECTALIMS:
KOHTEKCTaM

P9,Temrr 9.1,9.2,9.3,9.4,9.5 - (1 ceMeCTp) - apyras (bopMa

KOHTPOJISE;

OK 02. Pl,Temsr,1.2 -- (1 cemecTp) - 9K3aMeH

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

OK 09.

Hcnonw3oBarh
WH(pOpMaITMOHHBIC
TEXHOJIOTUU B
npodeccruoHaIbHON
JeSITeNIbHOCTH

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

P4, 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
cpenpl,
pecypcocOepexeHmIo,

3¢ deKTUBHO AeiCTBOBATH B
Ype3BbIYAHHBIX CUTYAIHSIX

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

IIK 1.2. Beimonuars
XHUMHYECKOE BO3IEHCTBIE
(BKJIFOUast 3aBUBKY U
BBINIPSIMJIEHHE BOJIOC) €
HCIIOJIB30BAHUEM
COBPEMEHHBIX TEXHOJIOTHI

P8, Temsr 8.1
P9, Tems1 9.1,9.2,9.3,9.4,9.5




MHMHUCTEPCTBO HAYKH M BHICHIEI'O OEPA3SOBAHUSA
POCCHUVICKOM ®EJEPALIMA

OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJIBHOE YUYPEXXJIEHUE BBICIIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKASA T'OCYJAPCTBEHHASA AKAJIEMMWS»

CPEJHENPO®ECCHOHAJBHBINA KOJLUIEK

®OH/J OIEHOYHBIX CPEJICTB
JUTS TIPOBEJICHUS TEKYIIETO KOHTPOJIS U TIPOMEXKYTOYHON aTTeCTalluN
o0pa3oBaTeabHOM MPOrpaMMbl

1o 00meodpa3oBaTeIbHON Y4eOHOM JUCUUIITINHE:
«XUMHUSA»

NI cneuaabHOCTH 43.02.17 TexHo10rusi 3¢CTETHYECKUX YCIYT

¢dbopmMa npoBeieHHs OLIEHOYHOU MPOLIETYPHI
IK3aMeH

r. Yepkecck, 2023 roa



|. OBIIUE ITOJIOKEHUSA
@®onx ouenouynbix cpencts (POC) mpenHasHavyeH UIsi KOHTPOJIS M OLEHKH OOpa3oBaTelIbHBIX
JTOCTHKEHUH 00ydaronInXxcs, OCBOMBIIMX MPOrpaMMy 00meoOpa3oBaTebHON y4eOHON JUCHUTUIMHBI
«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 pabouell TporpamMmoil 00meoOpa3oBaTeNbHON  yueOHOU

I1. PE3YJBTATHI OCBOEHU S TUCIATLIAHBI, TOAJEXAIIENA ITIPOBEPKE

Kon n IlinanupyeMsble pe3y/ibTaThbl OCBOCHHUS AUCHUIIIMHBI Iokazarenu
HAHUMEHOBaHHUe OLICHKH
?;‘;E:‘;ZEZ’:E;;‘ 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 | 0-3J1eKTpOHHBIC OPOUTATIH AaTOMOB, - TECTUPOBAHUE
ACATCIBbHOCTHU COI_[I/IaJ'[BHOI\/II HaIpaBJICHHOCTH, HOH, MOJICKYJIa, BAJICHTHOCTD, - OIICHOYHBIC
IPUMEHUTEIBHO | CIIOCOOHOCTh MHUIIMMPOBATH, JNEKTPOOTPULIATENIBHOCTD, CTENIEHb | 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,
OgyajeHne yHHBePCAJIbHBIMH U30MEpUsl, U30MEPHI, Bompocer n
Y4eOHBIMHU II03HABATEIbHBIMH TOMOJIOTMYECKUH PsiZ, TOMOJIOTH, 3a1a4u K
AeHCTBUIMMU: YTIIEBOIOPOBI, KUCIOPOI- U JK3aMEHY

a) 0a30BbIe JIOrHYecKHe
NelcTBHA.

- CaMOCTOATEILHO (hOPMYIIMPOBATH
Y aKTyaJM3UpOBaTh MMPoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

- OMIPENCIIATH 1SN JeATEILHOCTH,
3a/1aBaTh NapaMeTPbl U KPUTESPHH
UX JOCTUKEHHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U
MPOTUBOPEYUS B pACCMAaTPUBAEMBIX
SIBIICHUSX;

- BHOCUTbh KOPPEKTHUBBI B
NeATEeIbHOCTh, OIIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETISIM,
OLIEHUBATh PUCKHU MOCIEACTBUI
NeSTeIbHOCTH;

- pa3BUBATh KPEATUBHOE
MBIIUICHHE MPU PEIICHUHI

a30oTcoacCpKaAME COCANHEHUA,
OHOJIOTMYECKN aKTUBHBIE BCIICCTBA

(yryieBoipl, )KMpHI, OCTIKHA), MOHOMED,

MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCAMHEHHUS,
KPUCTAJUTMUECKasl pelIeTKa, THUIIbI
XUMHYECKUX PeaKIHii
(OKUCIUTENIbHO-
BOCCTaHOBUTEJbHBIE, 9K30-U
SHAOTEPMHUECKUE, PEAKIINU
MOHHOTO 0OMEHa), PacTBOp,
IEKTPOJIMUTHI, HEATIEKTPOIHUTHI,
IEKTPOIUTHYECKAs UCCOLMALINS,
OKHUCIIUTEINb, BOCCTAHOBUTENb,
CKOpPOCTh XUMHUYECKOM peakiuy,
XMMHUYECKOE PaBHOBECHE), TEOPHU U
3aKOHBI (TEOpUsi XUMHUYECKOTO
CTPOEHHUS OPTaHNUECKUX BEIIECTB
A.M. byrneposa, Teopus
EKTPOIUTUYECKON TUCCOIIUAIINY,
nepuoanudeckuii 3akox [1.1.
MeHien1eeBa, 3aKOH COXpaHEHUS




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 IIO3HABATEILHOU U COITMAILHOU
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
NPECTaBICHUSAMHU APYTHX
€CTeCTBEHHOHAYYHBIX PEJIMETOB;
- YMETb UCIOJIb30BAaTh
HAaNMEHOBAHHS XUMHUYIECKHUX
COEAMHEHUHN MEXIYHapOIHOTO
CO103a TEOPETUYECKON U
MPUKIATHON XUMHUH U TPUBHAJILHBIC
HA3BaHMSI BAKHEHIIINX BEIIECTB
(3THIIEH, alleTHIIEeH, TIHUIepHH,
denon, popmanbaeru, ykCycHast
KHCJIOTa, TIUIMH, YTapHbIH ras,
YIJIEKUCIBIN Ta3, aMMHUaK, ramieHas
U3BECTb, HETalIeHas U3BECTh,
MUTHEBAs COJIA U IPYTHX),
COCTaBIIATH (POPMYJIBI
HEOPraHMYECKUX U OPraHU4YEeCKUX
BEUIECTB, YPABHEHUS XUMHUECKUX
peaxiuii, OObSICHITh UX CMBICII;
MOJATBEPXKJIaTh XapaKTepHbIE
XMUMHYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIIUMHU
SKCIIEPUMEHTAaMU U 3aIlUCAMU
yYpaBHEHUN XUMHUYECKUX PEaKIUit;
- YMETh YCTaHABIIMBATh
MPUHA]IEKHOCTh U3Y4YE€HHBIX
HEOPraHMYeCKUX U OPraHUYeCKuX
BEIIECTB K OIpeJIeIEHHBIM Ki1accam
U TPYINIIaM COEUHEHU,
XapaKTepu30BaTh UX COCTaB U
Ba)XHEHIIIME CBOMCTBA; ONPECTATH
BUJIbI XUMHUECKUX CBsI3eH
(KOBaJIeHTHAs!, HIOHHAS,
MeTaJuIn4yecKas, BOJIOPOJIHAS ), TUIIBI
KPUCTAINTNYECKUX PELIETOK
BEIIECTB; KIaCCU(PHUIIUPOBATH
XUMUYECKHUE PEeaKLUH;

- chopMUpPOBATh MPECTABICHUS: O




XUMHUYECKON COCTABIIAIOLIEH
€CTECTBEHHOHAYYHOU KapTUHbI
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 JIJIS] 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
HOM
NesITeNIbHOCTH

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

B 00s1acTH IEHHOCTH HAYYHOT' 0
NMO3HAHUS:

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

- COBEpIIICHCTBOBAHUE SI3bIKOBOU U
YUTATEIbCKOM KYIbTYPHI KaK
CpEeICTBa B3aUMOACHUCTBUS MEXKIY
JIOJIbMU U TIO3HAHUS MUPA;

- 0CO3HAHUE LIEHHOCTHU HAyYHOU
NesITeNIbHOCTH, TOTOBHOCTh
OCYILIECTBIISITH IPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSTENIBHOCTD
VWHJIMBUIyaJIbHO U B TPYIIIIE;
OBJaieHHe YHUBEPCAJIbHBIMHU
y4eOHBIMHU MO3HABATEIbHBIMH
JeliCTBHSIMU

B) pa0ora ¢ nHdopManmeii:

- BJIa/IETh HABBIKAMU MOJIYYECHUS
nH(OpPMAIIUU U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSATEIHEHO
OCYIIECTBJISITh MMOUCK, aHAJIU3,
CUCTEMATHU3AIUIO U

- YMCTh ILIaHUPOBATH W BBIINIOJIHATH

XUMHYECKUN 9KCIEPUMEHT
(mpeBpateHus OpraHUYECKUX
BELICCTB npu HarpeBaHuH,

MOJIy4YE€HUE ATUJIEHA U U3YYEHUE ero
CBOMCTB, Ka4YeCTBEHHbIE pEaKLUU Ha
aNbJeruibl, Kpaxmal, YKCYCHYIO
KUCJIOTY; JleHaTypalus OelKoB Mpu
HarpeBaHWHU, 1BETHBIE  pEaKLUU
0eIKoB; POBOJAUTH peaxkuuu
MOHHOTO 0OMeHa, OINpeNeysITh Cpeay
BOJHBIX PacTBOPOB, KayeCTBEHHbBIE
peakiuu Ha cynabhar-, kKapOoHAT- U
XJIOPUJI-AaHUOHBI, Ha KaTHUOH
aMMOHHS; peliaTth
SKCIIEPUMEHTANIbHBIE  33Ja4d IO
temam "Mertamiel" u "Hemeraminr")
B COOTBETCTBHM C  IpaBUJIaAMHU
TEXHUKHU 0€3011acHOCTH npu
oOpalmieHMH ¢  BELIECTBAMU U
1a00paTOPHBIM o0opynoBaHUEM;
IPECTaBIIATh pe3yabTaThl
XMUMHYECKOTO  JKCIIEpUMEHTa B
dopme 3aMucu ypaBHEHUI
COOTBETCTBYIOLIMX  peakuuii U
(dbopMynupoBaTh BBIBOJBI HA OCHOBE
9THUX PE3yJIbTAaTOB;

- yYMeTh aHATU3UPOBATH
XUMUYECKYIO nH(pOpMaIHIO,




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-ITHYECKHUM HOPMaM;

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

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

- BJIAZIETh OCHOBHBIMH METOJIAMH
HAy4YHOTO TIO3HAHMS BEIIECTB U
XUMHUYECKUX SBJICHUN (HAOIOICHUE,
U3MEpeHue, HKCTIIEPUMEHT,
MOJICIMPOBAHUE);

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

HCII0JIb30BAHUEM bu3nIecKux
BEJIMYHH, XapaKTePU3YIOIINX
BEILIECTBA c KOJIMYECTBEHHOMN
CTOPOHBI: MaccChl, o0bema
(HopMmallbHBIE ~ YCJIOBHSI)  Ta3oB,
KOJINYECTBA BEIIIECTBA,
UCTIOJIb30BATh CHCTEMHBIE

XUMHWYCCKHUEC 3HAHUA I MPHHATHA
pemeHHﬁ B KOHKPETHBIX )KU3HCHHBIX
CUTyalusx, CBA3aHHBIX C
BCIICCTBAMHU U UX ITPUMCHCHHUEM

OK 04.
PaGoTats B
KOJUIEKTHUBE U
KOMaHje,

3¢ HEeKTUBHO
B3aMMOJIENCTBO
BaTh C
KOJUIETaMH,
PYKOBOJICTBOM,
KJIHEHTaMH

- TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSITCILHOCTH U
CaMOOTIPEICIICHUIO;

-OBJIaJICHUE HaBbIKAMU y4EOHO-
HCCIIEIOBATEIBCKOM, MPOEKTHON 1
COIIMAJIBHOM IESITCIHbHOCTH,
OBJjajieHHe YHUBEPCATbHBIMHU
KOMMYHUKATHBHBIMU
JefCTBUSIMH:

0) COBMeCTHAs J1eSITeJIbHOCTD.

- IOHUMATh U UCIIOJIb30BaTh
MIPEUMYIlEeCTBa KOMaHTHOU U
WHIUBUIYAIbHOU paOOTHI;

- IPUHUMATh 1S COBMECTHOM
JEeSTENbHOCTH, OPraHU30BBIBATh U
KOOPAMHUPOBATH IEHCTBUS 110 €€
JIOCTHKEHHIO: COCTABJISATH IJIaH
JNEUCTBUMN, paclpeaeisaTh POt ¢
y4€TOM MHEHHM YYaCTHUKOB
o0CyX/1aTh pe3yabTaThl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBITIOIHSTh
paboTy B YCIOBUSAX PEATBHOTO,
BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO

- YMCTh ILIaHUPOBATH W BBIINIOJIHATH

XUMHYECKUN 9KCIEPUMEHT
(mpeBpaieHus OpPraHUYECKUX
BEIICCTB npu HarpeBaHuH,

MOJIy4YeHUE ATUJICHA U U3YYEHUE ero
CBOMCTB, Ka4YeCTBEHHbIEC PEaKIMU Ha
aNbJerubl, Kpaxmal, YKCYCHYIO
KUCJIOTY; JieHaTypalus OelKoB Mpu
HarpeBaHWHU, I[BETHBIE  pEaKIUU
0eIKOB; POBOJUTH peaxkiuu
MOHHOTO 0OMeHa, ONpeneysITh Cpeay
BOJHBIX PacTBOPOB, KayeCTBEHHbBIE
peakiuu Ha cynabhar-, KapOoHAT- U
XJIOPUJI-AaHUOHBI, Ha KaTHUOH
aMMOHHS; pemiaTth
JKCIEpUMEHTAbHbIE  3aJauud 0
teMaMm "Merambl" u "Hemeramis")
B COOTBETCTBUM C  HpaBUIAMHU
TEXHUKHU 0€301acHOCTH npu
oOpalieHMH ¢  BELIECTBAMU U
1a00paTOPHBIM o0opynoBaHUEM;
NPEeCTaBIIATh pe3yabTaThl
XMUMHUYECKOTO  JKCIIEpUMEHTa B
dopme 3arncu ypaBHEHUH
COOTBETCTBYIOIIMX  peakiuii |




B3aHUMO/JICHCTBUS,

- OCYUIECTBJIATH NO3UTUBHOE
CTpaTEruuecKoe MOBEICHUE B
Pa3JIMYHBIX CUTYAIUSAX, IPOSBIIATD
TBOPYECTBO U BOOOpakeHHUE, ObITh
WHUIMATUBHBIM

OBJjajieHHe YHUBEPCAIbHBIMHU
PeryasiTHBHLIMU 1€ CTBUSIMU:
) NpUHATHE ce0sl U IPYTrHX
JIIOeH:

- MPUHUMATh MOTHUBBI U aPTyMEHTBI
JPYTUX JIOJICH PHU aHATU3Ee
pe3yNIbTaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO
JIPYTUX JIF0JIeH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH
TMOHUMATh MHP C TIO3UIIUN JPYTOTO
YeJI0BEKa;

(dopMynupoBaTh BBIBOJBI HA OCHOBE
ITUX PE3YNIbTATOB

B o00J1acTH DKOJIOrHYECKOT 0

- copMHUpOBATH TIPEACTABICHUS: O

OK 07. BOCIIUTAHMS: XUMHYECKON COCTaBJISIONICH
ConeiictBoBaTh | - CHOPMHUPOBAHHOCTH €CTECTBEHHOHAYYHOW KapTHUHBI
COXpaHEHUIO 9KOJIOTUYECKOU KYJIBTYPHI, MHUpa, POJM XUMHH B TIO3HAHUH
OKpYXKaromen TMOHMMAaHHE BJIUSIHHS COIIMAITBHO- SIBJICHUH TIPUPOJIbI, B HOPMHUPOBAHUH
Cpenpl, SKOHOMUYECKHX MPOIIECCOB HA MBITIUICHUS ¥ KYJTbTYPhI JITUHOCTH,
pecypcocOepex | COCTOSIHHE MPUPOAHON U ee GyHKIMOHAIbHOU I'PaMOTHOCTH,
SHHIO, COILMAJIBHOM CpeJibl, OCO3HAHUE HEOOXOAUMOM ISl PEIICHHS
3¢ HEeKTUBHO rJ100abHOTO XapakTepa MPaKTUYECKUX 33724 1
NENCTBOBATH B 9KOJIOTMYECKUX MPoOIIeM; 9KOJIOTMYECKH 000CHOBAaHHOTO
YpE3BbIYANHBIX | - IUVIJAHUPOBAHKUE U OCYLIECTBICHNUE | OTHOILIEHHUS K CBOEMY 3/I0POBBIO U
CUTYalUsIX JIEUCTBUI B OKPYXAIOIIEH cpelie Ha | MPUPOTHOMN Cpee;
OCHOBE 3HaHUS 1eJIel YyCTOMYMBOIO | - yMeTh COOMIOAATh MpaBuia
Pa3BUTHS YEJIOBEUECTBA; 9KOJIOTMYECKH 11eJIecO00pa3zHOTro
AKTUBHOE HENPUSTHUE ICHCTBUM, MOBE/ICHUSA B OBITY U TPYAOBOU
MIPUHOCSIINX BPEl OKpYKarouei JIESATEIbHOCTH B LIEJISIX COXPAHEHUs
cpene; CBOETO 37I0POBbS U OKPYXKAIOILIEH
- YMEHHUE NIPOTHO3UPOBATH IIPUPOHON CpEeJibl; YUUTHIBATh
HeOJaronpusTHbIC YKOJIOTUYECKHE | OMACHOCTh BO3/ICHCTBUS Ha KUBbIE
MOCJEACTBUS IPEANPUHUMAEMBIX OpraHu3Mbl OIIPE/ICTICHHBIX BEILIECTB,
JEHCTBUM, PEAOTBPALLATh UX; MIOHUMAsi CMBICJI ITOKA3aTeNst
- paclIMpeHue OIbITa MpeAeabHON JOITYCTUMOM
JESATEIBHOCTH 3KOJIOTHYECKOM KOHIICHTPALUU
HaIpaBJIEHHOCTH;
- OBJIaJICHUE HaBbIKaMU y4eOHO-
HCCIIEI0OBATENBCKOM, IIPOEKTHON U
COIMAIbHOM JI€ATEIbHOCTH;
K 1.2. [Mpumenenue npaBui1 GEPEKIUBOTO - BJIQJICHUE OCHOBHBIMU
BrmmomaHaTs MMpOU3BOACTBA U 3alIUThI METOJaMHU Hay‘IHOl"O IIO3HAHUHA,
XAMHUYECKOE OKpY’KaIOILEN Cpebl; CAHUTAPHBIE VICTIOJIB3YEMBIMU B XUMHUH:
BO3JICHCTBUE HOPMBI U ITPaBUIIa, TPEOOBAHUS HaOJTIOIEHHE, ONMCAHNE,
(BruTROUAS 0€30IaCHOCTH ¥ OXPaHbI TPYyJa B M3MEpEHHE, SKCTIEDHMEHT; yMEHHE
3aBUBKY U cdepe napuKMaxepcKux yCIyT; 06pPABATHIBATE, OOBACHSTH
BBIIIPAMIICHUC OopraHuvsanus pa6oqer (6]
BOOC) © HIPOCTpAHCTBA 1 PaGoYero pe3yNbTaThl MPOBEJAECHHBIX OMBITOB
HCIIOJIB30BaHUC mnponecca; KOHTPOJIb 0e30macHOCTH 1 ICJIATh BRIBOJIBL, TOTOBHOCTD 1
M 1 TIO/IrOTOBKH PaGOtero Mecra, CIIOCOOHOCTH MPUMEHSTH METOIbI




COBPEMEHHBIX
TEXHOJIOTUH

WHCTPYMEHTOB, PUCIIOCOOJICHUH,
noadop mpenapaToB IS
BBITIOJIHEHHUS YCITYTHU 110
XMMHUUYECKOMY BO3JICHCTBUIO
(BKJTIOUAsl 3aBUBKY H BBIITPSIMIICHUE
BOJIOC); IPUMEHEHHE CPE/ICTB
WHIUBHIyaJIbHOM 3aIUTHI;
BH3yaHBHBH71 OCMOTp, IMArHOCTHKA
COCTOSAHUA ITOBEPXHOCTU KOKHU U
BOJIOC KJIMEHTA, ONPEACIICHUE THIIA
U CTPYKTYPBI BOJIOC; OO0 U
MpUMEHEHHNE MPOPECCHOHATBHBIX
MPOAYKTOB JJI BBIIIOJIHCHUS
MIPOLIEAYPHI B COOTBETCTBHH C €€
Ha3HAYCHHEM; ITPOBEACHHE
JNArdHOCTUKH COCTOSAHUA U
YYBCTBUTCIIbHOCTH KOXXH T'OJIOBBI 1
BOJIOC IEpE]T IPOLEAYPOH;
prpeneneHue u moadop Mo
COIJIACOBAHHIO C KIIMEHTOM CI0c00a
BBIIIOJIHEHHWA YCIIYT'U,; BBIIIOJIHCHUE
XUMHNYECKOI'O BOS}ICﬁCTBI/IH
(BKJHO‘IaS[ 3aBUBKY M BBIIPAMIICHHUEC
BOJIOC) C UCIIOJIb30BAaHHEM 0a30BBIX
1 COBPEMECHHBIX TEXHOJIOTUI IS
KIIMEHTOB-MYXYWH U KIIMCHTOB-
JKCHUIWH, BBIITOJIHECHUE Ppa3JINYHbIX
BAapUAHTOB YCIYT O XUMHYECKOMY
BO3JICHCTBHIO TSI KIIMEHTOB-
MY’KYHMH ¥ KJIHMEHTOB YKEHIIHH.

MO3HAHUS TIPU PEIICHUH
MPaKTUYECKUX 3a]1aY;

- 3HaTh XUMHYECKHE CBOMCTBA
Ba)KHEHIIIHX KJIaCCOB
HEOPraHUYECKUX U OPraHUuYECKUX
BCIIECTB, JIC)KAIIKC B OCHOBE
XHMHUYECKOI0 BO3JCHCTBHS Ha
BOJIOCHI ;

- BJIQJICHUE MTPABUJIAMH TEXHUKH
0€301aCHOCTH MPU UCTIOTH30BAHUH
XUMUYECKUX BEILECTB;

- chopMHEpPOBAHHOCTH
CcOOCTBEHHOM ITO3ULIMU IT0
OTHOIIEHUIO K XUMHUIECKOMN
uH(pOpMaLnK, OTy4aeMoH U3
Pa3HBIX UCTOYHUKOB




1. UapmBuayanasnslii onpoc (OK 01, OK 02, OK 07)
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33.
34.
35.
36.
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38.
39.

[lepeunciiute OCHOBHBIE MOHITHUSI XUMHH.

Kak oTnmnuuth pu3ndeckoe sBJICHUE OT XUMHUECKOTO?

HazoBure tunsl xumudeckux popmysn. [IpuBenure mpumepsi.

Kakue xumuueckue sBJIEHUS JI€KAT B OCHOBE TEXHOJIOTMUECKUX ONEPALIUNA HA MPEATPUATUAX
KEJIE3HOJOPOKHOTO TpaHcHopTa?

CdhopmynupyiiTe OCHOBHBIE KOJTHYECTBEHHBIC 3aKOHBI XUMUU M OOBSICHUTE ~ HMX C TOYKHU 3PEHUS
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 LIEIIOYHBIX METAIIOB U FAJIOT€HOB 3aKOHOMEPHOE U3MEHEHHE
HX CBOMCTB.

[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
(buznyecKuil CMbICH IEJCHUS 3JIEMEHTOB Ha TPYIIIbI U MOATPYIIIHL.

Yem xapakTepusyroTcs S-, p-, d- u f-anementoi?

ChopmynupyiiTe onpeieieHue TOHITHS «aTOM.

M3 kakux 4acTuIl COCTOUT aTOM?

CdopmynupyiiTe onpeeneHue NOHITHSI «OPOUTAIIBY.

CKOJIBKO MPOCTPAaHCTBEHHBIX OPUEHTALIUN BO3MOKHO JUISI S- U P-2JIEKTPOHOB?

Kakumu mapamerpaMu xapakTepu3yeTcs COCTOSIHUE 3JIEKTPOHA B aTOMe?

Kak onpenenuts MakCUMalIbHOE YMCIIO 3JIEKTPOHOB Ha Ka)JI0M YpOBHE aToma?
Chopmynupyiite onpeneneHne MOHITHS «XUMUYECKas CBSA3bY.

Oxapaktepu3yiiTe KOBaJEHTHYIO CBsA3b. Kakue BUIbI KOBAJICHTHOM CBSI3M BaM W3BECTHBI?
[IpuBeauTe npuMepsl.

Chopmynupyiite onpeeneHrne NOHITUS «3JIEKTPOOTPULIATEIBHOCTh.

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

OO0bscHUTE MEXaHU3M 00pa30BaHUs JOHOPHO-AKIEITOPHON CBSA3H.

Kakue coeaunenus Ha3biBatoTCa KoMIUIeKCHbIMU? [IpuBeuTe npumepsl.

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

Kakue coequnenus oTHOCATCS K HOHHBIM? [IpuBeauTe npumepsl.

Kak Oyner u3aMeHaTcs CriocOOHOCTh 3JIEMEHTOB K 00pa30BaHUI0 METANTNYECKOM CBSI3U?
Oxapakrepu3yiiTe 0COOEHHOCTH BOJIOPOJIHOM CBSI3H, €€ BIIMSHUE Ha CBOMCTBA BEIIECTB.
HazoBure arperarnbie coctosHus BemiecTs. [IpuBennute npuMepsl.

Uem oTinyaroTcsi aMmopHBIE€ BELIECTBA OT KPUCTAIIIOB?

. Ha KOHKPCTHBIX IIPpUMEpPAX IMMOKAXKHUTC 3aBUCUMOCTb CBOMCTB BEIIECTB OT THUIA KpUCTAJUINYCCKUX

peuieToK. YKaxkute o0JacTi UX MCIIOIb30BaHMs B MPO(ECCHOHANBHOM 1eATeIbHOCTH.
CdopmynupyiiTe onpeneneHne MOHITHIH «PaCcTBOPY, «PACTBOPUTENHY.

[lepeunciuTe n3BECTHBIE BaM BHUIBI PACTBOPOB.

Uro mokas3pIBaeT pacTBOPUMOCTH BelecTBa?

Cdopmynupyiite onpeneneHre MOHITUS «TeIUIOBON 3P QEKT pacTBOPEHUS.

Cdopmynupyiite onpeneneHre NOHITUS «KOHLEHTPALHS PaCTBOPaY.

[lepeuncinte OCHOBHBIE CIIOCOOBI BBIPAXKEHUSI KOHLIEHTPALH PACTBOPOB.

Kaxkue BemiectBa Ha3pIBaIOTCS 3JEKTPOIUTAMU U HednekTpoautamu? [IpuBenure npumepsl.



KpnTeplm OLICHKH OTBCTOB

Oyenka Kpumepuu

S  «OTIL» OTBeT NOJHBIN U PAaBUIIbHBIA HA OCHOBAaHUM M3YYEHHBIX TEOPUIA; MaTEpHa
H3JI0KEH B ONPEIEICHHON JIOTHYECKOU ITOCIIEI0BATEIbHOCTH, JINTEPATYPHBIM
SI3BIKOM: OTBET CaMOCTOSTEJIbHBIN.

4  «xop.» OTBeT NOJHBIN U NPAaBUIBHBIA HA OCHOBAaHUM U3Y4YEHHBIX TEOPUI; MaTepra

M3JI0KCH B OHpCIICJICHHOfI JIOTHYCCKOM MOCJICA0BATCIIBHOCTH, ITPU 3TOM AOITYHICHBI
ABC-TPU HECYILICCTBCHHBIC OHII/I6KI/I, HCITPABJICHHBIC T10 Tpe60BaHI/IIO
IperiogaBaTclisd.

3 «ymOBIL»

OTBeT NOJHBIN, HO TIPH ATOM JIOMYII[EHA CYIICCTBCHHAS ONIMOKA, WIIH HETOJIHBIMH,
HECBS3HBIN.

2  «HEYIL»

[Ipu oTBeTe OOHAPY)KEHO HETTIOHUMAHKE CTYACHTOM OCHOBHOTO COJICpIKAHHUS
y4eOHOro Marepuasa Wid AOMYyLIEHbI CYIECTBEHHbIE OIINOKH, KOTOPbIE CTYACHT HE
CMOT MCIPABUTH MPH HABOSIIUX BONPOCAX MPENOIABATEIIS.

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

Paznea 1. OcHOBBI CTpPOeHHMsI BelIeCTBA - 33/1a4d Ha COCTABJIEHUE XUMHYECKHX

(dbopMyI AByXaTOMHBIX COEIMHEHUN (OKCUIOB, CYAb(UI0B, THAPUIOB U T.I1.).

Jlarime nHazeanus ciedyiouum cOeOUHEeHUIM.

Li2O MnO Alls Cr2Ss ZnH2 AgsSi CasN2 CO,, CaO P20s CCls NaBr FeS MgH: AlsCs
KzP MnO. Fe;03 Cl,O KCI MgF. CrS CaH: SiHs KsC CaszP2 Na,O CuO N20O3 Mn,O7 LiF
PCls HgBr Ag2S CuS HCI NasSi AIN LisP Cr203 As20Os NO2 B203 BaCl2 PBrs MnS PH3
LiH Ba2C AlsSiz NasP N2O SiO2 MgO CrF2 KzS CH4 PbO Au203 NH3 CaS N20s HgO AlP

CocraBbTe GOpMyIIbI [0 HA3BAHUSM:

1. Hurpun xanus 1. Kap6un nmurus

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

5. Bbpomun nuHka 5. Tmapup nmutus

6. Oxcun yrnepona (I1) 6. Cynsdpun meau (1)
7. Oxcup 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.I'uapun xanus 11.I'mapun HaTpus

12.Cynbdun anroMuHUs 12.Xmopun xpoma (1)




13.Momun meau (1)
14.Cynsoun pryru (I1)
15.0xcun xmopa (I11)
16.0Oxcun ceurmna (1V)
17.0xcua nuHKa
18.Cunmunma KaabIyst
19.'unpun Gapust
20.Cynbdun xenesa(lll)
21.0xkcup azota (1)
22.0Kcu aTFOMAHUS
23. Xmopun xene3a (1)
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.bpomun mapranua (II)
19.Cynbdun mutus
20.Dochun cepedpa
21.@Topun xenesa (1)
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; ¢ y4JacTHeM KOMIUIEKCHBIX COEIMHEHUN (Ha ImpuUMepe T'HIpOKCOKOMILIEKCOB aJlOMUHUS U

IIMHKA)

1. Peakmueii 3aMelieHNs SIBIIETCS

a) ropeHue BOJIOpo/ia B KUCIOPOJIE;

0) BoccranoBnenue okcuaa meau (I11) Bomopoaom;

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

TepMUYECKas JEeTHApaTaIis TiIpOKCH/Ia IIMHKA.

2. Peaxnus, ypaBaeHue kotopoit CaO+CO2=CaCO3,Ha3bIBaeTCs peaKiueit

1) coenunenus;

2) pa3ioKeHus;

3) obmeHa;

4) 3aMeEIEeHUS.

B3anMoielicTBre THAPOKCH 1A KAJIBIIHS C COJISTHOM KMCIIOTOH - 3TO pEeaKIus

1) coeaunenus;

3.
HU3MCHCHHECM CTCIICHHN OKHMCIICHUA:

a) Pa3JIOKCHUA yTOJ'ILHOﬁ KHCJIOTBI,
MOJIYYCHHA aMMHUaKa U3 MMPOCTLIX BCUICCTB,

Ykaxure p€aKuuLo,

a) Cu(OH)2 = CuO + H0;
CuO + H2 = Cu+ H20:

2) pas3joKeHHUs;

KOTOpasa

3) obmeHa;

ABJIACTCA

peakiuei

4) 3aMenieHus

Pa3JI0KCHUA

B) 2KNO3= 2KNO,+02; 6)
r) CaCOs = Ca0 + CO;

4, Hanumure PCaKInH, YKAXKUTE THUII PCAKIIUU:

A UIOET

C

B) paznoxenus ruapokcuna meau(ll); 0)



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

a) J)KeJIe30M U Cepoi; B) oKcHI0M Oapus u okcugom cepbi(IV); 6)
0apueM | CEpPHOU KUCIIOTOM; r) okcupa cepsl (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 MM 00OBEMHOM JI0JIM BBIXOA MPOAYKTA PEAKIIMH COCTMHEHUS OT TEOPETUUECKU
BO3MOXHOTI'O, 00BEMHBIX OTHOIIIEHUN Ta30B; KOTMYCCTBCHHBIX XapaKTCPHUCTUK UCXOIHBIX
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 MOJIYYUIIH BOJOPO
00béMoM 4,2 11 (H. y.) Beruncnure npaktuyeckuit Beixos rasza (%).

2. MeramuMueckuii  XpoM TOJIy4aroT BoccTaHoBieHHeM ero okcuaa Crz0s
METAJUTMYECKUM aTIOMUHHEM. BerancauTe Maccy Xpoma, KOTOPBIM MOXHO TMOJTYyYUTh TIPH
BOCCTAHOBJICHUH €r0 OKCHJIa Maccoi 228 1, eclii MPaKTUUECKHI BBIXOJ Xpoma cocTaBiseT 95 %.

3. Omnpenenure, Kakas Macca MEJIM BCTYIHT B PEAKIHUIO C KOHIEHTPUPOBAHHOMN CEPHOM KHCIIOTOM

utst mosrydenust okcuaa cepol (IV) o6sémom 3 11 (H.y.), ecim Beixo1 okcuga cepsl (IV) cocraBnser
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 %.

®  3ajaHus Ha COCTABJICHUE MOJICKYIISIPHBIX U HIOHHBIX PEAKIIUN C YIaCTHEM 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 noaseprarorcs ruapoau3y? CocraBbre
HMOHHO-MOJICKYJISIPHBIC U MOJIEKYJISIPHBIC YPaBHEHHUS THIPOJIA3a COOTBETCTBYIONINX cojieid. Kakoe

3naueHue pH (> 7 <) UMEIOT pacTBOPBI ITUX COJICH?



2. Hanumure nonHoe u cokpamenHoe ypasueHus peaxkuuii: KOH (p)
+ HCl (p) = KCl(p) + H20 (mm)

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 + H.0 + CO21 Mg + H2S04 = MgSO4 + H2?1

Pa3nen 3. Ctpoenue M CBOHCTBA HEOPraHUYECKHUX BellleCTB

MoJieKyJie (cMecH).

BapuanT 1. BeraucauTs MaccoByro 104110 a3ota B Hutpare Kanbiusa (Ca(NO3), BapuanT 2:

Brruncnute conepxanue kuciopoaa B nepmanranate 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 JI0JIM (MACChl) XUMUYECKOTO dJIeMEHTa (COSMHEHNS) B

e [IpakTHyeckue 3a7anus no  Kinaccu(puKanum, HOMEHKJIATypE u
XUMHYECKHM (POPMYJIaM HEOPraHMUYECKUX BEMIECTB PA3IMYHBIX KJIACCOB.
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 Mn20O3 SO3 SiO,
4]Al,03 BaO MgCO:> Cu(OH) | ZnO | Cr203 HMnO4 | 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 DIIEMEHTOB € IOPSAKOBBIM 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 THPOKCHIA

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

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

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

5. Brmmucate OTACIBHO 663p8.3J'II/I‘IHI)I€, OCHOBHBIC, KUCJIOTHBIC I/IaM(I)OTepHBIG OKCHbI:

A b B r pi| E XK 3 "
1| NaO [ CaO CO2 SOs MgO N 203 | BaO CcoO MnO>
2 | SIO2 Zn0O P20s Ag>0 N20O3 CrOz | MnO MnO- NO
3| S0; CO2 CaO BeO Li 20 CrO Mn,O3 | SO3 SiO»
4 [ Al,Os | 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.O3 [ HgO CaOo BaO Ag20 SOs PbO
6. Beimicath HepacTBOPUMBIE OCHOBAHUS U IENOYHM. J[aTh HA3BaHUS.
A b B r I E X 3 u
Naz SOs4 | NaOH CO2 SOs Mg(OH)2 | HNOz | Ba(OH). | CO Cu(OH):
CsOH Cu(OH)2 | H3PO4 NaOH N2O3 Cr(OH)2| MnO KOH H>SiO3
H2S04 CO2 Ca(OH). | BeO LiOH CrO Sr(OH)2 | SOs Sr(OH):
Al;O3 Ba(OH)2 | MgCO2 | Cu(OH), | ZnO Cr20s | HMnO4 | Ca(OH)2| KsPO4
LiOH HNO3 Mn(OH)2 | NaOH HCI CsOH | Fe(OH). [ FeO P20s
MgSOs | SO LiOH H2SiOs | AI(NOs)3 | CO NaOH AL;O3; | BaO
Cu(OH). | K2CO3 Fe203 Hg(NOa), | Ca(OH). | Ba(OH).| Ag2SOs4 | Ba(OH).| KOH




L4 HpaKTI/I‘-IGCKI/Ie 3alaHrsl Ha OHNpCACJICHUC XHMHUYECKON aKTHUBHOCTHU 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.

KoBanenrunas
noJIsIpHAs

HNounnas
CBA3b

KoBanenrtnas nenossipas MeTaummyeckas

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

CuSn(cmnaB)

2. TIpousBeauTe COOTBETCTBUE:

Bunrnl cBsasu BemectBa
1.KoBanenTHas HenossipHas A) Xnopua KanbIus
2.KoBaneHTHas nossipHast b) ®Top
3.Monnas B) Hunk
4 Metannnyeckas I') Ammuaxk
5.Bonoponnas J)Anernnen

E) Okcun Gapust

e 3ajgaHus HA COCTABJICHUE YPAaBHEHUU XMMHUUYECKUX PEAKIMH C y4aCTHUEM MPOCTHIX U
CIIOHBIX HEOPTaHUYECKUX BEIECTB: OKCUI0B METAJJIOB, HEMETAUIOB U aM()OTEPHBIX AJIEMEHTOB;
HEOPraHUYECKUX KHCIOT, OCHOBaHMH M aM(OTEpHBIX THUIPOKCHUIOB, HEOPTraHUYECKHX COJEH,
XapaKTEepPHU3YIOIINX UX CBOMCTBA U CIIOCOOBI MOTydEHUSI.

3aKOHUUTE YpaBHEHUS PEaAKIUMA:

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(konm) + Fe(OH)3 —
NaOH + Al,O3 +3H.0 —
KOH + NaHCO3 —

Al + KOH +H,0 —

Cl; + Ca(OH), —

HCI + CuO —

KOH + Al(OH); —
NaOH(ts) + ALOs (t)—
Ba(OH), + Ba(HCO3), —
NaOH + NH4HS —

Zn + NaOH(18) (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)—

Paznen 4. CTpoeHue U cBOiicTBa OPraHMYeCKUX BelleCTB

e 3ajaHus Ha COCTaBJICHHE HAa3BaHUM OPraHMYECKUX COECIMHEHUH 110 TPUBUATIBHON WIIN
MEKIyHAPOJHOM CUCTEMaTU4ECKOM HOMEHKIIATYPE;
1. Ha3oButre  mnpuBencHHbIE HIDKE  YTJIEBOJOPOJBI [0  MEXIyHapOJHOU

Homenknarype lUPAK:

CH; CH;
CH; - CH-CH, - c|,11— CH; CH; - CH, - .:|: — CH- CH,OH
(|3113 (|3113 tr|:113
CH; — CH, CH, - CHs CH;
Clls—':': - £|? ~ CH-CH, - CH; cm—J: — CH-CH, - CH, - COOH
{|2113 1:,113 (|3£[3 +|z|3113

2. IlpuBenmeHHOMY HIIKE YTJIEBOJIOPOIYy AaiiTe Ha3BaHue 1o HoMeHknarype IUPAC, ykaxure
CKOJIBKO MEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX U YETBEPTUYHBIX aTOMOB YIIIEpOJa COJACPKUTCS B
ankane. l3omMepoM Kakoro yrieBojopoJa HOPMAaJbHOTO CTPOEHHUS SIBJISETCA JIaHHBIMN
yrneBguopoI[? Harmumure ero hopmyiry.

0)
CHy-CH; CHy-CHs
H4C~CHy CH H,C~CH-C~CH,
| |
CH,-CH-CH, H.C-CHy ' CH, CH,

CH3

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

T) 2,3-IUXJIOpPreKcaHoBas KUCIIO0Ta;



1) 2 - aMuUHOOYTaH.

4. Hanummute cTpyKTYpHbIE (pOpPMYIIBI BCEX COCJMHEHUI COCTaBa: HA30BUTE
MOJIYYCHHBIC COCIUHCHU.

a) CeH1o; 0) CsH110H; B) CsH11NO:o.
o 3aJaHus Ha COCTABIIEHHE MOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX

(hopMyIT OpraHUYECKHUX BEIICCTB OTACIHHBIX KJIACCOB.

5. Hamummre NoJIHBIC U COKPAIICHHBIC CTPYKTYPHBIC (DOPMYIIHI .

2,2,3,4-TeTpaMeTHIITICHTAH 2,3,6-TpumeTni-3-

STHITENTaH

2,5- IUMeTHITEKCEH-3; 2-MOHOMETWII-3,5- TUITPOTTHITHOHAH;
2,5 - TuMeTHII - 3-HUTPOTEKCaH; 2,3-mUXJIopreKcaHoBast

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

JTUMETHIIOYTHH -3
6. CocraBbTe CTPYKTYpHBIE (DOPMYJIBI TPEX AITKHHOB, KOTOPHIE H30MEPHBI 2
MeTuinOyraaueny-1,3.Jlaiite uM Ha3BaHUSL.

® 3anauu Ha omnpejeseHue npocTenieil opmMynbl OpraHMuecKON MOJIEKYJIbI,
HCXO/IS U3 DIIEMEHTHOTO cocTana (B %0).

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

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

a) yraepoaa 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 kucnopona 0.4270

(42.7%)

3. HaiiguTe MONeEKyIApHYI0 (OPMYIY COECIMHEHHUS a30Ta C BOAOPOIOM, €CIIHU
MaccoBasi J0Js BoJoposa B HeM paBHa 12.5%, a oTHOCUTENbHAS TUIOTHOCTH ITApOB
3TOTO BEIECTBA [0 BOAOPOaY paBHa 16.

4. Tlpu cropanuu 3,636 r BemecTBa 0OpasyeTcs 8 I' yriuekucioro rasa u4,3632
r 1 Bojbl. Macca 1 Mouib gaHHOTO BemecTBa paBHa 60r. YCTaHOBUTH MOJICKYIISIPHYIO
(dbopMyITy TaHHOTO BEILIECTBA.

Pazgen 6. PactBopsl
3amaun Ha TPUTOTOBJICHHE PACTBOPOB.
2. Omnpeenure, CKOJILKO IPaMMOB BEIIECTBA HYXKHO Ul IPUTOTOBJIEHUS 25 M 10
M pacTBOpa rUAPOKCUIA HATPUSI.
Otset: 10T
3. Onpezienute, cKOJNBKO T BOJBI HEOOXOAUMO MpUOaBUTHL K 45 T pactBopa NaOH
(0=6%), 4TOOBI MOJTYYUTh KOHEYHBIN PACTBOP C MaccoBoi aoneit 1%.

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

Omnpenenure MacCOBYIO JOJIO BEIIECTBA B pACTBOPE, KOTOPHIH ObLIT oNydeH npubasienueM 30 T
Na2COg4 x 1000 r BoObI



3. TECTUPOBAHMUE

1 CEMECTP

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

«XHUMMUS »
KoMmnerenuun:
OK 01, OK 02, 0K 04, IIK 1.2

Ne IMpaBuibH Conep:xanue Bonpoca
bl
oTBeT

KoMmnerenuus

Bpems
BBITIOJIH
eHMS
(MuH)

Kaxkoe n3 cyxaeHuii BEpHO 715 3JIEMEHTOB
(VA rpynnst , IVA rpynmnsl, [A rpynnsr)
1)o6mas popmyna eTydero BoJ0pOIHOTO
coequnenns RH4 ;

2)He 00pa3yIoT JETYIUX BOJIOPOTHBIX
COCAUHCHUM;

3)110 3aBepIICHUsT YHEPTETUUECKOTO
YPOBHS HE XBaTaeT TPEX IEKTPOHOB

OK 01

1

Cpenu BeecTB, yKa3aHHBIX B PAIY
(NHs, O2, HCI, SO2; CaO, HNO3, CI2,
CO2; H2S04, Hl, CuCl2, CH4,
NH3)koan4uecTBO coeTMHEHUN ¢
KOBQJICHTHOH TOJISIPHOM CBSI3BHIO PABHO

1) Tpem 2) mBym 3) yeThipeM

OK 01

3. XuMuuecKkas CBSI3b B MOJICKYJIax (030Ha nu

XJIopuJa KaJlblIuA; cepHoﬁ KHCJIOTHI U

XJIopuaa aMMOHUA; cepHoﬁ KHCJIOTBI U

OSOHa) COOTBCTCTBCHHO

l) KOBAJICHTHAs IIOJIAPHAA U MOHHAA,

2) KOBAJICHTHAJ IIOJIApHAA U KOBAJICHTHAsA
HCIIOJIAAPpHAs

3) KOBAJICHTHAA HCTIOJIApHAA U MOHHAS,

OK 01

4. YeMm ONpCALCIIACTCA MECTO XUMHNYECKOT'O
OJICMCHTAa B HepHOHquCKOﬁ CHUCTEMC

1)xonnuyecBOM HEUTPOHOB B B sJIpe aTOMa
2)3apsIoM spa
3)maccoit aroma

4) KOJUIMYCCTBOM BJICKTPOHOB Ha
BHCITHCM SHCPIr¢TUICCKOM YPOBHC

OK 02




B xakoM psity XUMUYECYKHE IIEMEHTHI B
TIOPSJIKE OCIA0JICHUS UX
HEMETAJINYECKUX CBOUCTB

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

OK 02

YcTaHOBHUTE COOTBETCBHUE :
THUTBI
XUMHYECKHX
peakuuii
A) peakius coeTMHEeHUs
b) peakuus paznoxxeHus
B) pexuus 3amenienus
I') peakius oOMeHa
npuMepsbI
1)Na2COz+ 2HNO3=2NaNO3z+H,0+CO>
2)P+0,=P,05
3)Cu(OH)2=CuO+H20
4)Zn+ 2HCI=ZnCl>+H>

OK 02

Kakas u3 peakunii siBnsercs
3K30TEpPMHUYECKON?

1) HCI +NaOH =NaCl + H,O
2)2Mg+0,=2MgO+ Q
3)CaC03=Ca0+C02-Q

4) N2+ 02=2NO-Q

OK 02

B peakuuu oOMeHa y4acTBYIOT :

1) nBa CIOXKHBIX BEIIECTBA;

2)11Ba MPOCTHIX BEIIECTBA;

3) Z1Ba MPOCTHIX BEIIECTBA U OJTHO
CII0KHOE ;

4) 0JTHO TPOCTOE BEIIECTBO U OJTHO
CII0KHOE

OK 02

K cunbHBIM 37€KTpOIUTaM OTHOCSTCS :
Dyrugpokcun sxenesa (11);
2)KpeMHHUEBasi KUCIIOTA;

3)kapOoHAT KaIbIus;

4) kapOoHaT HaTpHs

OK 02




10.

Peakuust voHHOTO 0OMEHA UAET 10
KOHIIA,ECIIH :

1)B pe3ynbTare peakiuu oopazyeTcs
0CaJI0K;

2) B pe3y/bTaTe PEaKIMu 00pa3yeTcst
MaJIOIMCCOLMUPYIOIIEE COCTMHEHHE;
3) BCE OTBETHI BEpHBI

OK 01

11.

JInst ypaBHEHHsI peakIuu XJIOPUIa MeIu

(IT)cokpareHHOE HOHHOE ypaBHEHHE HEET

BHU:

1) CuUOH+OH™ = CuOHocanox

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

OK 01

12.

Kakoii psin conepKuT UL OCHOBHBIE
OKCHBI:

1) Mn207, CrO3z, SOz, N2Os;
2) Naz0, CuO, CrO, FeO;
3) S0Os3, P20s, K20, Cu20:;
4) ZnO, SnO, SiO, NO.

IIK 1.2

13.

Ykaxure psall, CoAepKaliui ToJIbKO
OJIHOOCHOBHBIE KHCIOTHL:

1) HF, HBr, HNOs, HsPOg;

2) HI, HNO2, HCIO4, CH3COOH;
3) H>COs3, H3PO3, H2SO4, H2Cr207;
4) HPO3, H2S, HCIO, H2SiOs.

IIK 1.2

14.

[IpuBeauTe MpaBUIbHOE Ha3BAHUE
BemectBa NaoHPOg:

1 )runpokcodocdaT HaTpus;

2) ruapoochuT HATpuS;

3) nuruapooprodochaT HaTpuUs;
4) runpooptodocdar HaTpHs

OK 01

15.

Kakoii psig conepKUT TOJIBKO
KHCIIOPOACOAEpKAIINE KUCIOTHI:

1) HF, H2Cr207, HCI, CH3COOH,;
2) HCIO, H3POg3, HBr, H2SOq4;

3) HI, HNO2, HCIO4, H3S;
4) HNO3, HPO3, H2CO3, HMnO4

IIK 1.2




16.

VYKaxure MOJEKYIIpHYIO HGOopMyTy
CEpPOBOJOPOIHON KUCIOTHI:

1) H2SOs;  2) HaS;
3) H2SOs;  4) HaS20:s.

OK 01

17.

VYkaxure psjl, coaepKaliui ToJIbKO
KHCJIOTHBIE OKCHU/IBI:

1) Na20, CaO, PbO>, SiOy;

2) SiO2, SO, N2Os, Cl07;

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

4) Cl>0, CuO, MgO, H20.

OK 02

18.

[IpuBenuTe NMpaBUILHOE HA3BAHKE
BemiectBa (ZNOH)3POu4:
1)oprodocdar nunka;
2) Tpuruapokcodocdar HKa,
3) oprodocdar THIPOKCOIUHKA;
4) ruapooprodocdaT HUHKA.

OK 01

19.

VYKakure MOJCKYISIpHYIO GOpMyITy
ruapocyiabdara Maraus:

1) Mg(HSO:s)2; 2) Mg(HS)2;

3) MgHSOyg; 4) Mg(HSO4)2.

IIK 1.2

20.

Peakiust MeXXy KHCIIOTOH M OCHOBaHHEM
Ha3bIBACTCS:

1) peakmueii coenMHEHHS

2) peakuuen HeUTpanu3aluu

3) peakumen paszyioKeHus

4) peakiueit rupaTanuu

OK 04

21.

N3meneHnue cBOMCTB OKCUIOB OT KUCIOTHBIX
K OCHOBHBIM MPOHMCXOJUT B PSIIy BEILIECTB,
(hopMyIbI KOTOPBIX:

1)503 - Al,O3 - Ca0;
2)MgO - ZnO - Fe;0s;
3)Na20 - CO; - SO2;
4)P205 - Fex03 - KoO;

OK 04

22.

®opmyrna BemecTBa X B CXeMe PeaKIiu
CO2 + X = CaCOs3 + H20:

1) Ca(OH). 3) CaO

2) CaClz 4) Na2COs

OK 04




23.

B nenouxe npeBpaleHuii:

S -5 X1—503 —X2—CuS0Os—Xs—CuO —Cu
BerrectBaMu X1, Xou X3 IBJISFOTCS
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 B3aMMOJEHCTBUN KOTOPBIX
00pasyeTcst CoJb, SBISIOTCS:

1) meno4Hoit MeTa ¥ BoJa;

2) OCHOBHBIN OKCHJ] M BOJIA;

3) KUCIIOTHBIN OKCHJI M IIEI0Yb;

4) KUCIOTHBIN OKCHUJ] ¥ BOJIA.

OK 01

25.

Cepebpo 13 pacTBopa HUTpaTa cepedpa
BBITECHSIOT BCE METaJLIbI psija;

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

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

OK 04

30.

Tonbko conmeobpasyrolue OKCHABI HaXOITCS B
pany:

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

3) Al:0s, N20, N20s; 4)SiO2, BeO, CaO.

OK 04

31.

BaxHelnuM mapHUKOBBIM Ta30M SBJISIETCS :
1) CO 2) SO2
2) CO; 3) O

OK 07

32.

IIpu pazbaBiacHIM KOHIIEHTPUPOBAHHON CEPHOM
KHCIIOTHI CIIeyeT BIMBATh:

1)kucnoty B BOAY;

2) GeH301 B BOLY;

3) Bomy B KHCIIOTY;

4) KEepOoCUH B KHCIIOTY

OK 07

33.

Yto sBasieTcs CIEACTBUEM NOTCILICHUS
KJIMMAaTa Ha Ij1aHere?

1)KucnotHeie 10k u
2)O30HOBBIE JBIPHI
3)[1apHuKOBBIE Ta3bI
4)poayKThl IepepaboTKU HePTH

OK 07

34.

B ueMm yrpo3a ymeHbII€HUSI KOHLIEHTpauu
o30Ha?

1) B NOBBILIEHUH BIAXXHOCTH BO3/1yXa

2) B 3arpsizHEHUH aTMOC(hephl JUOKCUIOM
yrieposa

3) B yBEIMYEHHUH TUIOTHOCTH KOCMUYECKOTO
W3ITyYeHUs

OK 07




4) B yBeIMYCHUHU YABTPAPHOIETOBOTO
U3JIy4yeHus

35. Kucnorssle n0oxau — 310: OK 07
1) pe3ynbTat 3arpsi3HeHUs aTMOC(EpHI
JTMOKCUIIOM CEepBl M OKCHIaMH a30Ta

2) 3arpsi3HEHUE BO3/1yXa aTOMHBIMU
AIIEKTPOCTAHIIASIMU

3) cHM)KEHHME KOHILIEHTPAIlMU 030Ha

4) pe3ynabpTaT yBEIMUEHUS KOHLIEHTPALUU B
aTMocdepe AMOKcHIA yrieponaa

1 CEMECTP

TECTOBBIE BOITPOCBI OTKPBITOI'O THITA 11O
OBIIEOBPA30OBATEJBHOU YYEBHOU JUCHUIIJIMHE: «XUMMUSD»
33.02.01 ®Papmauus

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

IIpaBuabHbII Conep:xanue Bonpoca Komne | Bpems

OTBeT TeHUHUs | BbINOJ
Henus
(MuH)

OTBETHTH HA BOIIPOC OK 01 2
N3 kakux 4acTHUIl COCTOUT SIAPO?

Jatb onpeneneHue NOHATUAM: OK 01 2
M30TOII, XUMHYECKUH 3JIEMEHT,
BaJIEHTHOCTD

OK 01 1
OpOutanu. umeromue
ra"teneobpasnyo Gopmy
Ha3bIBAMOT........

Onpenennuts yeMy paBeH 3apsif sapa B OK 01 1
NEPUOJUYECKON CUCTEME XUMHUYECKOTO
aemenTa Al

Hanwucate snexTpoHHyt0 Gpopmyny OK 01 2
XAMHUYECKOTO dJIeMeHTa Siun
OTIpE/IeIUTh HOMEP NeproJia U IPYIIIbI
B [ICXD

Arom Heona Ne, katnon Hatpus Na*™ u OK 01 1
aHuoH ¢ropa F umeror
OJIMHAKOBOE.............




Atom KHCJIOpOJa U aTOM CECPbI CXOHbI

OK 02

ATOMHast OpOUTANID - ATO.................

OK 01

Uro mpencTaBiseT cob6oit aToMHast
moaens J.Pesepdopna?

OK 01

10.

Ornpenenure Kak U3MEHSIOTCS
HEMETAJNIMYECKHUE 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. DJIEMEHTHI TJITaBHOM MTOATPYIIITBI
HUMEIOT OJMHAKOBOE YHCJIO 3JIEKTPOHOB
Ha BHEIIHEM YpOBHE

b. B riaBHbIX noarpynmnax
BOCCTAHOBUTEJIbHAS CIIOCOOHOCTH
YCHIIMBAETCS C YMEHBIICHUEM paJinyca
aToma

OK 02

13.

Onpenenure U3MEHEHUE paanyca
aToMa C YBEITUUCHHUEM 3apsijia sapa s
3JIEMEHTOB 3-T0 Nepuoaa

OK 02

14.

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

OK 02

15.

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

OK 01

16.

Kakue BemiectBa o0pa3yorcs B
pe3ynbpTaTe peakiuu HelTpaanu3anum?

OK 01

17.

B pCaKnuro 3aMCIICHUA BCTYIIAKOT......

OK 01

18.

Onpenennure TUIBI IPEITIOKEHHBIX
XUMUYECKUX PEaKIIHii:

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

OK 01

18.

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

OK 01

19.

HpI/IBeZ[I/ITe YCJIOBUS TPOTCKAHUSA
pCaKkiiuu HOHHOT'O oOMeHa

OK 04

20.

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

IIK 1.2

21.

Hazogute OKCHUIbI, KOTOPBIC
COOTBCTCTBYIOT NdAHHBIM

OK 01




BemectBam:Fe(OH)3, H2SO3, NaOH.

22.

[IpuBenure nmpumeps! ABYX
PacTBOPUMBIX U JBYX HEPACTBOPHUMBIX
OCHOBAHUS.

OK 01

23.

[IpaBaa nu, 4To nuUIIEBas coaa — 3TO
conn?Ecnu 1a, To KaKOH KUCIOTHI?

K 1.2

24,

WNHpaukaTopsl -310 .............

OK 02

25.

Hazosute KHCJIOTBI, KOTOPbIM
COOTBETCTBYIOT CIIEIyIOIIHE
BellecTBa:KapOOHAT HATPUSL, XJIOPHL
Oapust,CUIIUKAT KaIus,MeTHBIN

KyIopoc.

OK 02

26.

HazoBute ocHoBaHUs, KOTOPHIE
COOTBETCTBYIOT JaHHBIM OKcujaM:FeO,
Al,O3, NaO

OK 02

27.

[IpuBenute GOpPMYIIBI CIETYIOIIUX
BEIICCTB: CYIb(aT MeIU, XITOPHUI
Oapusi, cynb(hUT ITMHKA, HUTPAT KaJus,
KapOOHAT KaJbITUs

OK 01

28.

Illenoun - 370........

OK 01

-

29.

ITpuBeguTe KaccuPUKAIIUIO COJIEH.
[TpuBenuTE MPUMEPHI

OKO02

30.

[IpuBeanTe MpU3HAK PEAKITIH MEKTY
CEpHOM KHCJIOTON ¥ MarHueM

OK 02

31.

[puBeauTe OCHOBHBIC IIPOILYKTHI
nepepadoTKu HEePTH, UCTIONB3YEMbIC B
(hapmanumn

OK 09

32.

Kaxkwe ra3el BXOISAT B COCTAaB MPUPOAHOTO
rasa

OK 09

33.

Con a30THOM M @30THCTOM KHUCTIOT,
KOTOpbIE MOT'YT HAaKaIlJIMBaThCA B BOJIE
Y MHUIIEBBIX IPOAYKTaX, BhI3bIBAs
TSDKEIbIEe 3a00JICBaHHS HAa3BIBAIOTCS

OK 07

34.

3a cyet kakuXx (PakKTOPOB MPOUCXOIUT
3arps3HeHue atMocdepsl Ipu
C)KUTaHUU TOIUINBA;

OK 07

35.

OCHOBHBIMU XUMHKaTaMH,
pa3pyLIaoIUMU CTpaTOChepHBIN
O30H, SBJIIIOTCA............

OK 07




TECTOBBIE BOITPOCBHI 3AKPBITOI'O TUIIA ITO

2 CEMECTP

OBIIIEOBPA3OBATEJIBLHON YYEFHOM JUCIUILIVHE:

Komnerenuun:

«XHUMMUSI »

OK 01, OK 02, OK 04, OK 07, OK 09, IIK 1.2

Ne IIpaBuabHBII Coaep:xkaHnue Bonpoca Komnerenuusi | Bpems
OTBeT BBINOJI
HEeHHS
(MuH)
YcTaHOBHUTE COOTBETCTBUE MEKY Ha3BaHUEM 2
COeTMHEHUS U 0011Iel hopMyIon OK 01
TOMOJIOTHUYECKOTO Psijia, K KOTOPOMY OHO
MPUHAJIEKUT: K KOKIOW MO3UINH,
0003HaYeHHON OYKBOH, moa0epuTe
COOTBETCTBYIOILYIO MO3UINI0, 0003HAUYEHHYIO
UQpO.
HA3BAHUWE COEMHE
A) Oyten-1
b) mukmonpomnan
B) 6yramuen-1,3
I') rekcan
OBILIAA ®OPMVYIJIA
1)CnH2n+2
2) CnHazn-
3) CnH2;,
4) CnHan4
O6mas hopmyia roMOIOrH4YEeCKOro psijia OK 01 1

yIIEBOJA0POJOB, K KOTOPOMY OTHOCHUTCS
coemnuenneCH,=CH—CH=CHp>:

1)CnH2n+2
2) CnHazn-2
3) CnHan

4) CnHan4




BemectBo, cTpykTypHas GopmMyia KOTOPOTo

g
C]Ig - ?_ CH E_C]iﬂ [
CH,

Ha3bIBACTCA:

1) H-rekcaH;

2) 2,3-IUMeTHIIOYTaH;
3) 2-meTri-2-3TUn0yTaH
4) 2,2-numeTnnoyTaH.

OK 01

CoennHeHus, B COCTaB KOTOPBIX BXOIUT
¢yukuuonansHas rpynna —CHO , oTHOcsTCS K
KJIaccy:

1) anpaeruios; 2) CITUPTOB ;
3) kapOOHOBBIX KUCIIOT; 4) (heHoI0B.

OK 01

TpoliHas CBsA3b MEXIYy aTOMaMu yriepoaa
o0pasyercsi B MOJIEKyJIax:

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

OK 01

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

1) kapOOHOBBIEC KUCIOTHI M CIIUPTHI,

2) anbAETUIbI U YIIICBO/IbI;

3) anpAeruabl U CI0KHBIE S(HUPHI;

4) xapOOHOBBIE KUCIIOTHI U JIbJICTH IbI

IIK 1.2

dopmyna 2-MeTuinponanona-1:

1) CHz—CH(OH)—CH>—CHz;
2) CHz>—CH>—CH>—CH>—OH;
3) CHz—CH>—CH>—OH;
4) CH3-CH(CHs3)-CH2-OH.

OK 01

®ynkunoHansHyto rpynny —OH conepikar
MOJIEKYJIBIL:

1) ampaeruzos; 2) eHOIIOB;
3) cioxHBIX 3¢UpoB;  4) MPOCTHIX IPHUPOB.

OK 01




K ximaccy npenenpHbIX 0JHOATOMHBIX
CIIMPTOB OTHOCHUTCH:

1) sTanans; 2) TaHOI,;

3) rmMIepuH; 4) dpenod.

OK 01

10.

YcTaHOBUTE COOTBETCTBHE MCKIAY Ha3BaAaHUEM
BEILECTBA U KJIACCOM/TPYIIION, K KOTOpOMY(-0i1)
3TO BEIIECTBO MPUHAJIEKUT: K KaKIOU
MO3ULMHU, 0003HaYeHHOW OYKBOM, o10epuTe
COOTBETCTBYIOIYIO MO3UINI0, 0003HAUYEHHYIO
uugpoit

HA3BAHMUE BEIIECTBA.
A) meTun6eH3o

b) anunun

B) 3-metunOyranann

KJIIACC/TPYIITIA
1) ampaerumbt

2) aMUHBI

3) aMHHOKHCIIOTHI
4) yriieBo1I0pO/IbI

OK 01

11.

K OUKIIMYCCKUM YTJICBOJOPOJaM OTHOCATCA

1) metan

2) NIHUKJIOTeKCaH
3) Tonyoun

4) Gyraauen-1,3

OK 01

12.

Coenunenus a) CH, = CH; u 6) CHs — OH
OTHOCSITCSI COOTBETCTBEHHO K

1) ankanam
2) alKeHaM
3) anmkuHAM
4) cnupram

OK 01




13.

OCHOBOITIOJIKHUKOM TEOPUH CTPOEHUS
OpraHMYEKUX BEIECTB ABJISAETCS:

1)MenneneeB; 2)byriepos
3)3uHuH 4) MapKOBHHMKOB

OK 01

14.

Opranuyeckasi XMMUsl U3y4aer. ..

1)coenunenus yriepoaa
2)COeTMHEHUS KUCIIOPOT
3) coeauHEHMS XJI0pa
4) coenvHEHNUs a30Ta

OK 01

15.

K yrneBomam He oTHOCUTCS

2) Kxpaxman 2) IeKTUH
3)ximetuatka  4) caxaposa

K 1.2

16.

Kakoe kommuecTBO M3BECTHBIX aMUHOKHCIIOT
YUYaCTBYIOT B CUHTE3¢ Oelika:

1) 20

2) 30

3) 100

4) 200.

K 1.2

17.

C OMOIIBI0 KAKOH XMMUYECKON CBS3H MPOUCXOIUT
COCTMHEHNE aMUHOKHCIIOT MEXIY COO0H B MOJICKYJIE
Oenka TIepBUYHON CTPYKTYPHI?

1) nucynshuanas

2) nenTugHas

3) BomopoaHasl.

OK 01

18

Tun peakiuu, K KOTOPOMY OTHOCHTCSI OMBLICHHE
JKUPOB:

1) runpupoBanue

2)ruposu3 B MIEJIOYHOH cpelie

3)ruaparamms

4) neruapupoBaHUE

OK 04

19.

BemiectBa, oOpa3syronuecs npu ruiposmse
CJIO’KHBIX 3(DUPOB:

1)xap6oHOBBIE KHCIOTHI

2) BOJIa I CIIUPTHI

3) ciupThl U KapOOHOBBIE KUCIOTHI
4)cnupThl U aNbAETH/IbI

OK 04




20.

Bony B onpeen€HHbIX yCI0BUAX MOTYT
MIPUCOCTUHUTH 00a YriIeBOI0pOaa

1) meHTaH U IEHTEH-2

2) striieH u Oyraauen-1,3
3) mporaH ¥ MUKJIOTPOTIaH
4)0€H30J1 U TUKJIOTEKCaH

OK 04

21.

DTaH MOXET BCTYNaTh B PEAKLMU

1)3amenieHust
2)IPUCOCTMHEHUS
3)nzomMepu3arun
4)paznoxeHus
S)ropeHust

OK 04

22.

B peakiuto mprcoeIMHEHHS ¢ XJIOPOM HE
BCTYTIACT:

1) stunen

2) aneTHIeH

3) 6yran

4)6en3ou

OK 04

23.

OraHous oOpa3yeT npocToit 3¢up npu
B3aMMOJICHCTBHH C:

1) kapOOHOBOM KHCIIOTOM; 2) CIUPTOM;

3) anmpaeruaoM; 4) rajJoreHBOJOPOJIOM.

OK 02

24,

YcTaHOBHUTE COOTBETCTBUE MEKTY (DAaKTOPOM U
CMEIIIEHUEM PaBHOBECHUS I PEaKIuHy,
ypaBHEHHE KOTOPO
CoHa(r)+Ha(r)«>C2Hs(T) + Q
dDakrTop

A) TloBbIlICHUE TaBIICHUS

b) YBenuueHnue temrepaTypsl

B) YBemuuenue konnentpanuu CoHg
I') Ymenbienune konrenTpanun CoHe
1) Ilpumenenune karaauszaropa
ITosno:xeHue paBHOBeECHS

1) CmecTuTcs BIIpaBo

2) CMecTUTCS BJIIEBO

3) He m3menurcs

OK 02

25.

CKOpOCTL TOMOTE€HHON XUMHYECKOM pcaknuun
IMpornopuruoHajIibHa U3MCHCHUIO!

1) KOHIIEHTpalMH BEIEeCTBa B €MHUILY
BpPEMEHU;

2) Macchl BeleCcTBa B €JMHULIE 00bEMA;

3) KOJIMYECTBA BEIECTBA B €AUHUIIE 00BEMA;
4) o0BbEMa BelecTBa B X0/I€ PEaKIHH.

IIK 1.2




26.

Ckopocts peaknuu Fees) + HaSO4 p-p) = FESO4
o-p) T H2 () + Q moBbIcUTCS 11pH

1) moHM>xeHUU JaBICHUS

2) pa30aBJICHUN PACTBOPA KUCIOTHI
3) MOHMKEHUU TeMITepPaTyphI

4) u3MenpYCHUN Kele3a

OK 01

27.

Bo16epute THI TMCHIEPCHOM CUCTEMBI, B KOTOPOil
pa3Mep 4acTHUI] — MOJIEKYJIbl, HOHBI:

1) cycnensus

2) rpyboamcIiepcHas cucTemMa

3) UCTUHHBIN PacTBOP

K 1.2

28.

Comu BBICHIMX JKHPHBIX KHCIOT C YHCIOM
yraepoaHbx aToMoB Cio-Cig —

1) mbL1a;

2) 6enxwu;

3) BUTAMUHBI,

4) ocHOBaHHSI.

OK 07

29.

Kak n3meHsieTcst pacTBOPUMOCTh TBEPIBIX
BEIIECTB B BOJIE C MOBHIIIICHUEM TEMIICPATYPHI:
1) Bcerma ymeHbIaeTCs

2) Bceria yBeJIMUNBACTCSI

3) HEe U3MeHseTCA

OK 02

30

Kakoe BelecTBO UCIOJIB3YIOTCS B BUJIE
¢uznonoruueckoro pacreopa?

1) xyopu HATPHS
2) MeTaH
3)cnokHbIE 3PHUPBI
4) menodn

IIK 1.2

31.

BpemeHHas )keCTKOCTh BOJIbI 00YCIIOBJICHA
HAJIMYHEM

1) ruapokapOOHATaAMU KaIbIUS U MarHus

2) cynphaTraMu KaJbIUs U Maprafua

3) xmopuaamMu Kalblusg U MEU

4) xyopunaMu U ruipokapOOHaTaAMH KalbIUs U
MarHus

OK 07




32.

bensun npu noxkape Henb3s TYLIUTD
1) Bonoi;

2)1eckoMm;

3) IPOTUBONIOKAPHBIM MOJIOTHOM;
4)orHeTymuTeIeM

OK 07

33.

Kaxo#t yrineBosa conepKUTcs B MOJIOKE
1) manbTO3A;

2) I1110K03a;

3) nakto3a;

4) xpaxmain

OK 09

34.

Cr1oco0 0OYHUCTKH MUTHEBOI BOALI B OBLITOBBIX
YCIIOBHSIX:
1) oTcTanBaHue B TEYCHUE HECKOJIBKHUX
9acoB
2) KuIsTuYeHne
3) npUMEHEHHE CTICUATIBHBIX (PHIBTPOB
4) duabTpPOBaHKE YEPE3 MACTIO

OK 07

35

JKuBOTHBIC TIPH JBIXaHUH MOTJIOIIAIOT U3
atmocdepst O2,

K kako#i pyHKIIMH KUBBIX OPraHH3MOB
OTHOCHTCS JJaHHOE SIBJICHUE?

1 )OKUCITUTETLHO-BOCTAHOBUTEILHAS;
2)O0MOXUMUYECKAs,;

3) razoBas;

4) KOHIICHTPUPOBAHHAS

OK 09




2 CEMECTP

TECTOBBIE BOIPOCBI OTKPBITOI'O THIIA 11O
OBI1EOBPA30OBATEJIbHOU YYEBHOU JIUCHUIIVIMHE: «XUMUWS»
Komnerennmun: OK 01, OK 02, OK 04, OK 07, OK 09, I1K 1.2

Ne IIpaBuabLHBII Coaep:kanue Bonpoca Komnerennusi | Bpems
0TBeET BBIIOJI
HEHUs
(MuH)
1. Teopuss XMMHYECKOTO CTPOCHUS 1
OpraHWYeCKUX COCTUHEHHI ObLTa
CO3JaHa.............. OK 01
2. [IpuBeaure Tpu npumepa OK 01 2
coeMHeHu ¢ o01elt popmynon
Cn H2n
3. [IpuBeaute CTpyKTypHYIO OK 01
dbopMyTy TenTHH-3 2
4, Kaxk HaswsIBaeTcs BemecTBo, OK 01
CTpPYKTYypHas (opmysia KOTOPOTO
CH3
I
CHz— CHz— C — 2
CH3
I
CH; -
CH3
5. H3omepus- 3To........ OK 01
2
6. YKaxuTe BaJI€HTHOCTD yriepoja B OK 01
OpPraHHYECKON XUMUU
1
Bri6epuTe nuiitHee coeMHEHNE:
7. 3TAHOJI, dTaHAIb, dTHJICH
OK 04 2
8. HazoBute yrieBoiopoasl,
KOTOpPBIE BXOJAT C COCTaB OK 01 2
MPUPOHOTO Ta3a




l'omonorn otmnnyarorcs Apyr OT

OK 01

10.

MHoroo6pa3ue opraHu4ecKux
COCIMHEHUH 00YCIIOBIICHO........

OK 01

11.

Ha3zoBure Tun peakuuu, XxapakTepHbIX
JIUIST aJIKEHOB, 00YCIIOBIIEHHBIX
HAJMYHEM TT-CBS3U B MOJIEKYJIaxX

OK 02

12.

Kaxk naspiBaeTcs peakius nNoaydeHnus
Kay4yKOB

OK 02

13.

XaopupoBaHHE IPEACTLHBIX
YTIIEBOAOPOIOB — 3TO IIPUMEP
peaKIH.......

OK 02

14.

ChopmynupyiTe npaBuio
MapkoBHHKOBa

OK 02

15.

C OMOIIBIO KaKOM peakIny MOXKHO
MOJYyYMTE OEH30J1 U3 alleTHIIEHA B
OJTHY CTa/IAIO

OK 01

16.

Kak Ha3bIBalOTCSI OpraHuveckue
COeIMHEHUS, UMEIOIIINe
3aMKHYTYI0, HEOTKPBITYIO IIETIb
aTOMOB

OK 01

17.

Kaxkoii xiracc opraHngeckux
COCIMHEHUN HA€T PeaKIIuIo
«cepeOpstHOTO» 3epKaja

OK 01

18.

Kaxk Ha3bIBaeTcst IpOayKT
THIPOTALMK STEHA

OK 01

19.

HazoBurte KaKOMY KJIaCCy
OpPraHUYCCKUX COCILI/IHGHI/Iﬁ
OTHOCHUTCA I'NTMICPHUH

IIK 1.2




20.

Peaxius OpUCOCANHCHHUA BOObI
Ha3bIBACTCA ........

OK 04

21.

IlpuBeauTe Ha3BaHHS CIEAYIOIIMX
(hyHKITMOHAIBHBIX TPYIIIT;

- OH,- COH, -COOH, NH2

OK 01

22.

Peakuus Mexny kapOOHOBOH
KHCJIOTOM U CIIMPTOM , B PE3yJIbTAaTe
KOTOPOH 00pa3yeTcst CI0XKHBIN 3PUp
U BOZa Ha3bIBAETCHA. .....

OK 04

23.

Kak B ObITY Ha3bIBalOTCS CIIOXKHBIC
3(UPHI TIMIIEPUHA U BBICIIIMX
KapOOHOBBIX KHUCIIOT?

K 1.2

24,

Kaxk Ha3pIBaeTCst IpoIiecc pasnoxKeHus
yTIIeBoA0pOIOB HedTH Ha Ooee
JICTy4HE BEIIECTBA

OK 02

25.

BriGepuTe aBa JTUITHUX COCAMHEHUS !
caxaposa, IeJUTI0I03a, MypaBbHHAS
KHCIIOTa, KpaxMaJl, TIIF0K03a, KayIyK

IIK 1.2

26.

B npoMBIIUIEHHOCTH KUAKUE KAPBI
TIEPEBOMAT B TBEPABIC IS
MTONTyYeHUS. ........

OK 04

217.

OMBbLIEHNE- JTO.....

OK 04

28.

KaxoBa riaBHast Omonoruueckasi pojib
[JIFOKO3bl B OPraHU3MeE YellOBeKa

OK 04

29.

CKopocTh TOMOTE€HHOM
XUMHYECKON peakinu
MPOMOPIHOHANIEHA U3MEHEHUIO:

OK 04

30.

Hazosure npusHaxy,
XapaKTEPU3YIOILINE COCTOSHUE
XMMHUYECKOE pPaBHOBECUE
pearupymouen CUCTEMbI

OK 02




31.

Uro nmpoucxoauT ¢ OeKkaMu Ipu

HarpeBaHuu? OK 09
32. HazoBute opranndeckue OK 09

BELIECTBA, KOTOPBIE SIBJISIOTCS

MCTOYHUKOM PHEPIUU B OpraHU3Me
33 Uro sBnsieTcss NpuYMHON OK 09

M30BITOYHOTO HAKOTJICHUS

HUTPATOB B PaCTCHUX?
34. MK - sTo...........

OK 07

35. Kaxkolt opranndeckuii ra3 sBysieTcst

OJIHOM U3 MPUYNH BOZHUKHOBEHHUS

napHUKoBoro 3¢ dekra? OK 07
4, OueHo4YHbIE cpeacTBa pyoOe:kHOroO (TeMaTH4eCKOro0) KOHTPOJIA no

0011e00pa30BaTEJIbHOM IUCHUILIHHE « XHUMUDY

PyOexHplii (TeMaTu4yeckuii) KOHTPOJb MO JUCHUILIUHE «XHUMHSD MPOBOJUTCS B

(bopMe IIPOBCPOYHBIX pa60T 10 pazaciaM OCHOBHOI'O MOAYJIA Ha OTACIIBHBIX 3aHATHUAX,

KEHCOB.

Pasznes 2. Xumnueckue peakuuu.

IIpoBepounas padora «CTpoeHue BemecTsa U xumuieckne peakuum» (OK 01)

[IpoBepounas paboTa cOAEPKUT YETHIPE BHUIA 33 JAHUIA:

1. 3agaum Ha cocTaBiIeHHE XUMHUYCCKUX (DOPMYIT IBYXaTOMHBIX COCANHECHUIT 11O
WX Ha3BaHUIO.

2. 3ajaud Ha COCTaBJICHHE YPABHEHHH pEaKIMil: COCAMHCHHUS, 3aMEIICHUS,
pasnokeHusi, OOMEHa H peaKkIWii C Yy4aCTHeM KOMIUIEKCHBIX COEAMHEHUN;
OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKILIUM.

3. 3amaHus Ha COCTABJICHHE MOJICKYJISAPHBIX M HOHHBIX PEAKIHi THAPOJIH3a
COJIEH, YCTAHOBIIEHHE U3MEHEHHUSI KUCIIOTHOCTH CPEJIbI.

4. 3amauM Ha pacyeT KOJHMYSCTBEHHBIX XapaKTEPUCTUK 10 YPaBHEHUSIM
XUMHYECKUX PEAKIUi: MAacCOBOM WM OOBEMHOHM MOJM BBIXOJAa MPOIYKTa pEakKiuu
COCMHEHUS OT TEOPETHUYECKH BO3MOXXHOTO; OOBEMHBIX OTHOIIEHUH Ta30B;
KOJINYECTBEHHBIX XapaKTEPUCTUK MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKLIMH; MACChI
(0OBeM, KOJTMUYECTBO BEIIECTBA) MPOJYKTAa PEAKIUU, €CIU OJHO M3 BEIIECTB JaHO B

BHJIE PaCTBOPA C OIIPEAEICHHON MaCcCOBOM 10JI€M paCTBOPEHHOIO BEILIECTBA.




1 Bapuanr 2 BapHaHT
1. Jomnumure ypaBHEHUS, ypaBHINTE, COCTaBbTE MOJIHBIE U COKPALICHHbIE
VMOHHBIC YPaBHEHHS.

Mg (NO3 )2 + K3 PO4 = Al Cl3 + K3sPO4 =
Ba (OH )2 + H3 PO4 = Fe SO4 + Naz PO4=
Zn Bry + H,SO3 = Mn Cl, + KOH =
2. JlommmwuTe ypaBHEHUS U ONPEICINTE XapaKTEPUCTUKU KaXKI0W XUMHUIECKOM
peaxkuuu.
Na+ O2 = Li+O,=
As+ O, = Se+ 0Oy =
3. IIpocraBbTe CTENIEHN OKHCIICHUS IIEMEHTOB B CISTYIONINX COSTNHEHHSIX.
Bi20Os, Ga2,03, CCls, HMnOg4 FeO, PbO,, PCls, HclOq,
H2Cr207, H2CrO4, SNS,. XeF4
4.  Omnpepenurte THI XUMUYECKOH CBSI3U B TAHHBIX BEIIECTBAX, JIOKAKUTE 3TO C
MTOMOIIBIO CXEM.
KCI, O2,PHs, Ag, Cl», NaBr, I, MgCl,, Hz, SO., Cu, Nal, F, Fe,
Na20, Ni, CH4, Al, Ca (NOs3). CaO, N2, Na, P,0s, BaSO4, Os,
88, SO3. 1,07.
5. PaccraBbTe KOAQPUIIMEHTHI, ONIPEIEIUTE TUI PEAKIINH:
a) Mg + N2 ->Mg3N2 a) C +Cr2 O3— CO2 +Cr
0) HNO3 + CaO— Ca(NO3)2+H20 6 ) Na+ H20 — NaOH+ H21
6. Paccuurtarh cTeneHN OKUCICHUS ISl KQXKIOTO 3JIEMEHTA BBEILIECTBE
Fe(NO3)3 Ca (NOz3)2
3. 3anucartb (GopMyIIbI BEIIECTB:
A) cyasdun xenesa (1) B) cepnast kucmora
A) cepHHUCTas KMCIIOTa 6) ruapokcua meau (1)

7. Tlo ypaBrenuro peakuun CuCl2 +Mg —MgCl2 +Cu, BHIUMCIUTE KOJHYIECTBO
BeIlleCTBa ME/IH, €Cu B peakiuto ¢ xiopuaom meau (II) Berynuno 480 r marawms.

8. CocTaBuTh ypaBHEHHUE U ONPEEIUTH TUI PEAKIIUH
A) cynbdar Oapus + cepHas KuciaoTa b) consinas xkucnora +
KapOOHAT KaJbIIHs

Pa3znen 3. CTpoeHue U CBOIiCTBA HEOPTaHMYECKHUX BEIECTB.
IIpoBepounas padora «CBoiicTBa Heopranudeckux Bemecrs» (OK 01, OK 02)

[TpoBepounast paboTa COAECPIKUT TPU BUIA 3aTaHHIA:

1. 3amaun Ha pacyer MaccoBOW 10K (MAacchl) XHMHYECKOTO 3JIEMEHTa
(coenuHeHwMs) B MOJIEKYyIe (CMecH).

2. TlpakTudeckue 3aaHus Mo KiacCH(pHKAIUU, HOMCHKIATYPE U XUMHUYCCKAM
(dopMynaM HEOPraHMYECKMX BEIICCTB pPAa3JIMYHBIX KJIACCOB: OIpPEJCICHUE Kiacca
HEOpPraHWYeCKUX  BEIIECTB,  HA3blBaTh  HEOPraHUYECKHE  COCOUHCHHUS IO
MEXIyHApOIHOHN U TPUBHAIBHOW HOMEHKJIATYPE 110 XUMHUECKUM (hopMysiam.

3. 3amaHds Ha COCTaBJCHHE YpPAaBHEHUH XMMHUYECKUX pEaKIHUHd C yJdacTHEeM
MPOCTBIX M CJIOXHBIX HEOPraHMYECKHX BEIICCTB: OKCHJIOB METAJUIOB, HEMETAJUIOB U
aM(pOTEPHBIX DJIEMEHTOB; HEOPraHMUYECKUX KHUCJIOT, OCHOBAaHUN H aM(OTEpHBIX

TUAPOKCUIAOB, HCOPIraHUYCCKUX COHGI\/'I, XapaKTCPU3IYHOIIUX HUX CBOMCTBA U CIIOCOOBI



MOJIy4YCHHUS.

1. YcranoBuTe, K KakOMy KJIACCY/TPYIIIEe OTHOCSTCS HEOPraHMYECKHE BEUIECTBA,
bopmyibl kotopeix ykazarbsl CoO, HNO3 LIOH, H2S;03 Ha3oBuTe cCoeqMHEHNUS 10
MEKIyHAPOJHOM U TPUBHUAILHON HOMEHKIIATYpE.

2. CocrtaBuTh GOPMYIIBI COCTUHEHUN:

a) okcuaa yriepoaa( II) ,6) ruapokcuaa Menu, B) XJIOPOBOJIOPOIHOM KUCIIOTHI, T)
cynbdara HaTpuUs

3. HammcaTp ypaBHEHHS] XUMHUYECKHX PEAKIIUIi:

a) H.SO4 + Mg 0) Na, O+ HBr B) SO2 + CaO 1) CaCO3z + HCI n) AICI3 + AgNO3
Yka3aTp Ha3BaHUs MIPOJTYKTOB PEAKIIMH.
4. PaccraBbTe KO3 (UIIMEHTH B IPUBEIEHHBIX HIKE CXEMaX XUMUYECKUX PEaKIIUH.
JlaiiTe XapakTepUCTUKY KaKJIOM U3 YETBIPEX XUMHUYECKUX PEAKIHI C TOUYKH 3PEHUS
Pa3IMYHbIX KJIaCCU(PHUKAIUH.
a. Ho+ N2 — NH31+Q
6. AL + Fe:O3 — AL:O3+
Fe + QB. CaCO3 — CaO + CO21 -
Q
r. NaOH + H2SO4 — NaxS04 + H20 + Q
5. l'openne ammmnaka
4ANH3(r) + 302(r) = 2N2(r) + 6H20(%) +Q

SIBJIIETCS
peakuuen

1) COEIMHEHMS, KATATUTUYECKOM, SHTOTEPMUYECKOM

2) 3aMeNIeHUs, KaTaTUTHICCKOM, SK30TEPMHUIECKOI

3) OKUCITUTEIHbHO-BOCCTAHOBUTEIILHON, HEKATATUTHIECKOM, SK30 TEPMHUCCKOM
4) o0MeHa, HeKaTATMTHYECKOM, SHI0TEPMUYECKON

6. BeruuciuTe MaccoByro 1010 cepedpa B okcue cepedpa (Ag20)
Pa3nen 4. CtpoeHune U CBOMCTBA OPraHMYECKUX BeleCTB.

IIpoBepounas padora «CrpoeHue U cBOMCTBAa opranm4veckux Bemecrs» (OK 01,
OK 02)

ITo uroram uzydenus pazzaena 4 oGyqaromuecs OyayT CIOCOOHBI:

= OIIpCACIATHb MPUHAJIC)KHOCTDb BCIICCTB K pPAa3JIMYHBIM KiIaCCaM
OpraHUYCCKUX COCHHHCHHﬁ; TOMOJIOTH U U30OMEPHI;

= Ha3bIBATb U3YUYCHHBLIC BCHICCTBA IIO ((TpHBHaHLHOﬁ)) nin MeX(HyHaPOHHOﬁ
HOMCHKIJIATYpPE;

= XapaKTCepHU30BaATb CTPOCHHUC U XUMHUUCCKUC CBOIMCTBA HN3YYCHHBIX
OpraHUYCCKUX COG,Z[I/IHeHI/II\/’I;

-  OOBACHATH 3aBHCUMOCTH CBOICTB OpraHN4YCeCKUX BCHICCTB OT UX COCTAaBa U

CTPOEHHS;
- MPOBOJUTH BBIYUCICHHUS IO XUMHUYECKUM (OpMylIaM U YpaBHEHHSIM.

TemaTnueckuid KOHTPOJIb OCYIIECTBISETCS MeToAoM TectupoBanus (I) wim B
(dbopmMe mucrMeHHOU paboThI, BKIIOYAOIIEH pakTHueckue 3aganus u 3agayuu (II).

1. BemiectBo, COCTaB  KOTOPOTO  BBIPAXKEH  MOJIEKYJISPHOU



dhopmymoit C3Hs, oTHOCHTCA K KI1accy:

1) Apensr 2) aJIKaHbI
3) AJKeHbI 4)aIKHHbI
2. HazBanue BemectBa, popmyna koroporo: CH3-CH(CH3)-CH2-CH2-OH
A) OyraHon-2 b) mnenranon-2
B) 2-metunOyranon-4 r) 3-MeTmnoyranos-1
3. BemectBo, nmetomee popmyny CHo=CH> Ha3biBaeTcs:
1) romyon
2) STHJIeH

3) ruunepuH
4) mnpomaHon

4. BemecTBo, Ha3BaHMe KOTOPOTO MPOMMOHOBAs KUCIIOTA, UMEET (popmyiy:
1) C2H50H
2) (CM2NH
3) CH3-CH2-COCH
4) C3H90OH
JUis anKaHOB XapaKTepHa peaKius:
1) npucoeauuenus H2
2) XJIOPUPOBAHUS HA CBETY
3) obecieunBanus pacteopa KMnO4
4) monuMepHu3anuu

5. MetaHoJ pearupyer c:
1) wHatpuem
2) Bomoit
3) BomopomoM
4) wmeraHOM

6. VYKcycHast KUCII0Ta BCTYIIAET B PEAKIIUIO C:
1) AgNO3
2) NaCl
3) Na2CO03
4) H20

7. BepHbI 111 yTBEpKICHUS:
A. AMUHBI TPOSIBIIIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKHUCIIOTBI IPOSBISIOT TOJBKO OCHOBHBIE CBOICTBA
1) BepHO TOJBKO A
2) BepHO TOIbKO b
3) BepHBI 00a YTBEPXKIACHUS
4) HEBEpHO HH OJHO M3 YTBEPIKICHHI

8. VYpaBuenue xumuyeckoit peakuun C2H6+CI12*C2HSCI+HCI sBnsercs:
1) peakumeii 3aMeIeH s, IPOTEKAIOIIEH 1O PaJUKATILHOMY MEXaHU3MY
2) peakiuei MpUCOSTMHEHHUS, TPOTEKAIOIEH 110 PaIHKaIbHOMY MEXaHH3MY
3) peakiuei 3aMeIeH s, POTEKAIOIIEH 110 HOHHOMY MEXaHU3MY
4) peakipeil MPUCOETUHEHHS, TIPOTEKAIOIIEH 10 HOHHOMY MEXaHH3MY

9. B peaxiuio «cepeOpsHOTO 3epKaia» (C aMMHUAYHBIM PacCTBOPOM OKCHJIA
cepeOpa) BCTyMaerT:
1) ortaHon
2) riIroKo3a

3) raMnepuH
4) xpaxman

10. YCcTaHOBUTE COOTBETCTBHE MCKAY Ha3BaAaHUEM BCIICCTBA U KJIIaCCOM



(rpynmnoil) opraHM4eCKUX COEIMHEHUH, K KOTOPOMY(-0i1) OHO TPUHAIEIKUT.
Ha3Banue
BeliecTna A)
CH3COOH
b) CHs-CH2-CH3
B) CH2=CH-
CH2-CH3T') CHs-
CH>-OH
Kinacc opranndeckux coeTmHeHUI
1) omHOATOMHBIE CITHPTHI
2) yIIeBOJbI
3) kapOOHOBBIE KUCIIOTHI
4) apoMaTHYeCKUEe YTIICBOJOPO/IBI

5) HempenenbHbBIEC YTIIEBOIOPOIBI
6) mpemenbHBIE YTIAEBOTOPOIBI

11. B cxeme npeBpariieHuit
15000C  kat +Br»
CH4 X1 OeH30 X2

BelecTBaMU X1 U X2 COOTBETCTBEHHO

SABJIAIOTCA:

1) amerunen

2) oruneH

3) Opomben3on
4) xmopbenson
5) denon

6) mmKIoreKcaH

12. Onpenenure MOJNEKyIApHYI0 (GOpMyly BeIIecTBa, cojaepskamero 37,5%
yriepona, 50% xucinopona u 12,5% Bomopona. OTHOCUTENbHAS TJIOTHOCTh

MapoB ATOTO BEIECTBA M0 BOJAOPOAY paBHa 16.

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

13.  Ckousbko AUTPOB BOAOpOIa moTpedyercs ;s obpazoanus 10,2 T 3STUIIOBOTO

CIUpTa U3 aleTalbJeTU/1a, €CIIU BBIXO] MPOAYKTa peakuuu coctapiser 80%?

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

111. OIMCAHHUE OPTAHU3ALIMA OLIEHUBAHUA U ITPABWJI ONIPEJIEJIEHUSA
PE3YJIbTATOB OHEHUBAHMUSIL.

YPOBCHB IIOATOTOBKH O6y‘laIOI]_[I/IXC$[ IIo y‘Ie6HOfI JUCHUIITMHE OLICHUBACTCA B bamax:

«5» («oTIMYHOY), «» («xopormioy), «3» («yIOBIIETBOPUTEIIEHOY), @»
(«HEYTOBIIETBOPUTEIHHOY).
OneHka «omauyHo» - OOYYAIOIIMHCS TIOKAa3bIBae€T IIOJHBIE W TIOYyOOKHE 3HaHUS

nporpaMMHOIo MaTtepualia, JOrudyHO U apryMCHTUPOBAHO OTBCYACT HA IMOCTaBJICHHBII BOIIPOC, a



TaKXe JOMOJIHUTENbHBIE BOIMPOCH], IMOKAa3bIBAET BBICOKUH YPOBEHb TEOPETHUYECKUX 3HAHUM.
[IpakTrueckyro yacTb BoinmonHsAeT Ha 100%.

Onenka <«xopouto» - OOydYalOIIMHCS TMOKa3blBaeT TIIyOOKHE 3HAHHS IMPOrPaMMHOIO
MaTepHaina, paMOTHO €ro M3jaraer, JOCTATOYHO MOJTHO OTBEYAET Ha MOCTaBJICHHBIN BOMPOC U
JOTIONTHUTENBHBIE BOMPOCHI, yMeno (OpMyIHUpyeT BbIBOAbl. B Toke Bpemsi mpu OTBeTe
JONYCKaeT HeCYIECTBeHHBIE MOrpemHocTy. [IpakTiueckyto yacts BeimonHseT Ha 90%-80%.

Onenka «yoogremgopumenvno» - OOyYaIOIMHCS TIOKa3bIBaC€T JIOCTATOYHBIC, HO HE
riyOOKHe 3HaHUSI IPOTPaMMHOTO MaTepuala; MpU OTBETE HE JOMyCKaeT rpyObIX OmHOOK WiIn
MPOTUBOpPEUNH, OMHAKO B (POPMYIHPOBAHMHM OTBETa OTCYTCTBYET MOJDKHAs CBSI3b MEXKIY
aHaM30M, apryMeHTanueldl W BblBogaMmu. JlJisi TONy4deHUs NMpaBUIBLHOTO OTBETa Tpedyercs
YTOUHSIOIINE BONpock. [IpakTrueckyto yacTh BeinonHseT Ha 70%-60%.

Or1ieHKa «Hey0081em8opumenbHo» - 00yJaroIUHCs MTOKa3hIBaeT HEMOCTATOUHBIC 3HAHUS
MPOrpaMMHOT0 MaTepuaa, He ClIoCO0eH apryMEHTHPOBAHO U MOCIEA0BATEIBHO €r0 H3NIararh,
JIOIyCKaercsi TpyOble OIMOKK B OTBETaX, HEIIPABUIILHO OTBEYAET HA IOCTABIICHHBIN BOIIPOC WITH
3aTpyaHsiercsa ¢ oTBeToM. [IpakTuueckyro 4acTh BRIMOTHSAET Ha MeHee 50%.

Ok3aMeH 1Mo y4yeOHOW JWCIMITIMHE MPOBOIUTCS B MEPHOJ 3K3aMEHAIIMOHHBIX CECCHIA,
YCTaHOBJICHHBIX KaJCHJAapPHBIM Y4eOHBIM TpaguKOM. DK3aMeH MPUHUMAETCS MPerno/IaBaTelsiMy,
KOTOpBIC TIPOBOJIVIIM 3aHSTHSI 1O JaHHOW Y4eOHOH TUCIIUTUINHE

V. KOMILIEKT OLEHOYHbIX CPEJACTB JJIA 9K3AMEHA o
OBIIEOBPA30OBATEJBHOM YUEBHOM TUCIUTILIJIMHE: «(XWUMMSI»

KO}I U HAMMCHOBaHHE (l)Ole/lpyeMl)IX KOMl'leTeH]_[l/lﬁ KpnTepnn OLICHKHN

OK 01. Berbupats criocoObl perieHus 3a1au npodeccuoHalibHON KpuTtepum onieHnBaHus:

JEeSITeIbHOCTH MPUMEHUTENIBHO K Pa3IMYHbIM KOHTEKCTaM -YPOBEHBb OCBOEHMSI CTYJICHTOM

OK 02. OcymiecTBisTh MOUCK, aHATIU3 U UHTEPIPETALIUIO Marepuana, IpeIyCMOTPEHHOIO

nHpopMauu, He0OXOMMOM TSI BBITIOJTHEHHUS 3a/1a4 y4eOHOI

poheCcCHOHANTBHOM IEATETLHOCTH MPOrpaMMOii 10 y4eOHOI

OK 07. CozneiicTBOBaTh COXpPAaHEHUIO OKPYXKAIOIIEH CPEeIbI, AUCIUILIMHE,

pecypcocoepexennto, 3pGEeKTUBHO IeHCTBOBATh B -T€OPETUYECKUE 3HAHUS IPU

Ype3BhIYANHBIX CUTYAIUSIX BBINOJITHEHUH ITPAKTHYECKUX

IIK 2.2. M3roTaBnuBaTh BHYTPUANITEYHYIO 3arOTOBKY M hacoBaTh | 3a1adY;

JIEKApCTBEHHBIE CPEACTBA AJIs MOCIEAYOUIEH pean3anuu -ypOBEHb OO0CHOBAHHOCTH,
YETKOCTHU, KPATKOCTH U3JI0XKEHHUS
OTBeTa IPU COOIII0ICHUU
MPUHIIMIIA TIOJTHOTHI €T0
COJIepKaHUA.

YciaoBua BbINOJHEHHS 3aJaHUS

1. MecTo BEITIOJIHCHUS 3aJaHHA: KaOMHET XMMUH

2. MakcuManbHOE BPEMs BBITNIOJIHCHUA 3aJaHU: 60 MHHYT

3. BBl MOXkeTe€ BOCHOJIb30BaThCA. Hepnonnqecxaﬂ CHUCTCMAa XHUMHYCCKHUX DOJICMCHTOB I[I/I
MeH,Z[eJ'IeeBa, Ta6J'II/II_[a pacTBOPUMOCTH, pAd aKTUBHOCTHU METAJIJIOB



IK3AMEHAIIMOHHBIE BOITPOCHI

1. Ilpenmer u 3amaun xuMud. OCHOBHBIE TOHSATUS XUMHUHU (XUMHYECKUH HIIEMEHT, aToM,
MoOJIEKyJIa, BelecTBo, ajuiorponus). (OK 01)

2. OCHOBHBIE 3aKOHBI XHMHH (3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA, 3aKOH ABOTAJpO, 3aKOH
COXpaHCHHSI MAcChl BellecTBa, nepuoauueckuii 3akon .M. Mennaeneesa). (OK 01)

3. Crpoenne Ilepmommyeckoit cuctembl xumuyeckux onemeHToB JI.M.  Menneneesa,
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB B cHCTEME U ee 3HaueHne. CTpOeHHE aTOMa XHMHYECKOTO
anemenTa. [IpuBectu mpumep Ha aneMenTax 1-3 nepuomaa IICXD JI.W. Menneneesa. (OK 02)

4. Crpoenue Ilepuoanueckoil cucrembl xumuueckux saemeHtoB J.M. Mengeneesa,
3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB B CUCTEME U ee 3HaueHne. CTpOeHHe aTOMa XHMHYECKOTO
anemenTa. [IpuBectu mpumep Ha aneMenTax 1-3 mepuomaa IICXD JI.W. Menneneesa. (OK 02)

5. CocraB u cTpoeHue BeliecTBa. Xumuueckas @opmyna. OTHOCUTENbHAs aTOMHas U
MOJIEKyJIsipHas Macca. MaccoBast 1Ol DJIEMEHTa B XMMHYECKOM COEIMHEHUH. BBIYUCITUTH
MacCOBYIO JIOJIFO 2JIEMEHTOB B coeIMHeHNH (110 BIOOpY yuntens). (OK 01)

6. AJutoTpomnus HEOPraHMYEeCKUX COSIMHEHUI Ha mpuMepe yriiepoja u kucioposa. (OK 01)

7. Tunbl XumMuyeckoil cBsi3u (MOHHAs, KOBAJIEHTHAs, METAJUIMUECKas, BOJAOPOJHAS ), MEXaHU3M
o0Opa3oBaHus, CBOICTBa BEUIECTB C Pa3jIMYHBIMU XUMUYECKUMHU CBs3siMu. [IpuBectu mpumep
cXeMbl 00pa3oBaHus Kaxoro tuma cesa3u. (OK 01)

8. Knaccupukauum xuMuueckux peakuuid (o KOJMYECTBY U COCTAaBY PEareéHTOB U MPOJIYKTOB
peakiuu, MO U3MEHEHHUIO CTENEeHH OKHUCJIEHMSA, HO TeIioBoMy H¢¢eKTy, M0 HaIU4UIo
KatanuzaTopa, 1mo (a3oBOMY COCTOSHHUIO W T.1.). IIpuBecTn mpumepsl ypaBHEHUH peakiuil K
kaxaoi knaccuduranuu. (OK 01)

9. OxucnuTenbHO-BOCCTAHOBUTEIbHBIE PEAKIMH (HAa MPUMEpPEe B3aUMOJCHCTBUS ATIOMHUHHS C
OKCHJIaMHU HEKOTOPBIX METAIJIOB , KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI ¢ Meibio). (OK 02)

10. OcHOBHBIE TOJIOKEHHSI TECOPUH 3JIEKTPOJMTHUECKOM JUCCOIHAMU ((OPMYITUPOBKA M HMX
cymrocTs). (OK 01)

11. Metamner  (monoxenue B IICXD JI.M. MenneneeBa, ctpoeHue artoma, (HU3UYECKHUE U
XAMUYECKHUE CBOWMCTBA, MPUMEHEHHe). [I[puBecTH mpuMepbl XUMHYECKUX PEaKIUid METaJUIOB Ha
KOHKPETHBIX MpHuMepax (ypaBHEHHUs 3amucaTh B MOJEKYISIPHOM M HOHHOM Buje). CruiaBbl
(Buzpl, ux npumenenue). (OK 07)

12. Cnoco6bl monydeHuss MeTauioB (0oOmiue 3Tambl MPOW3BOJACTBA, BUABl METAJUTYPTUU C
npumepamu ). Kopposust MeTauioB (MIOHATHE, BUIbI KOPPO3HH M CIIOCOOBI 3aIMTHI OT KOPPO3HUH).
(OK 07)

13. Oxcunpl (MOHATHE «OKCHUIBI», UX CBOICTBA M 3Hau€HHUE). 3amucaTh YPaBHEHUsS pPEakiuil B
HOHHOM BH/Ie, TIOATBEPXKAarolne cBoiicTBa okcuaoB. (OK 02)

14. KucnoTsl B CBeTe€ TEOPUM DIIEKTPOJUTHYECKOW AUCCONMANUU (TMIOHSATHE «KUCIOTBI», HX
CBOMCTBa W 3HaueHHWE). 3amucaTh ypaBHEHUS pEaKIUii B MOHHOM BHJE, MOJTBEPKIAIOIINE
cBoiictBa kuciot. (OK 02)

15. OcHoBaHusI B CBETE€ TEOPUHU ANEKTPOJIUTHIECKON TUCCOLMAINU (TIOHATHE «OCHOBAHMS, UX
CBOMCTBa W 3HAuUEHHUE). 3amucaTh ypaBHEHUS pEaKIMii B HMOHHOM BUJE, TOITBEPKIAIOIINE
cBoiictBa ocHoBanuii. .(OK 02)

16. Conu B CBETE TECOPHH AJIEKTPOJIUTUYCCKON JUCCOIMANNU (TIOHITHE «COJIN», UX CBOWCTBA W
3HA4YCHHE). 3alucaTh YypPaBHECHUs pPEaKIUWid B HMOHHOM BHJE, IOJTBEPXKIAIONINE CBOMCTBA
coneii.(OK 01)



17. Hemeramnsl (monoxenue B [ICXD JI.M. MenneneeBa, cCTpoeHHEe aTtoma, (QU3UYECKHE U
XMMUYECKHUE CBOMCTBa, mpuMeHenue). [IpuBectd mpuMepbl XUMHUYECKUX PEAaKLIUH HEMETaIoB
Ha KOHKPETHBIX ITpUMepax (ypaBHEHHS 3allucaTh B MOJIEKYJIIpHOM U MOHHOM Buzae). (OKO07)

18. Comu, Ux CBOKMCTBA, B3aMMOJICHCTBIE METAJTIaMH, KACIOTaMH, IEIOYaMH, JAPYT C JPYTOM C
Y4eTOM OCOOEHHOCTEW peakIuii OKHCIUTEIHHO-BOCTAHOBUTEIBHOTO W HOHHOTO oOMeHa. (OK
01)

19. Daekposns.(OK 07)

20. Teopust crpoeHusi opraHudeckux coeauHeHuii A.M. ByriepoBa (IpeanoCBUIKH CO3aHUS,
MOJIOYKEHHSI TCOPHH U MX MOSCHEHUE C TPUMEpPaMH, ee 3HaueHue it pa3putus xumun).(OK 02)

21. M3omepus oprannveckux coenuHenuii u ee Buasl. (OK 01)

22. IlpenenbHbIe YTIEBOAOPOIBI, 00MIas (hopMyia, 1 XUMHYECKOE CTPOCHNE TOMOJIOTOB JAHHOTO
psina .CBoiictBo U npuMeHenue metana. (OK 01)

23. HenpenenpHBIC YIIIEBOJOPOABI psila dTHIIEHA, oOmas gopMmyna W XUMHUYECKOE CTPOCHHUE
rOMOJIOTOB JTAHHOTO Psijia, CBOMCTBO U npuMenenue stuieHa. (OK 01)

24. ATkeHBI W aNKWHBI (COCTaB, CTPOCHUE, W30MEPHs, HOMCHKIATYpa, (PU3NYCCKUE W
XHUMUYECKHE CBOMCTBA, CITOCOObI monydenue, mpumenenue). (OK 01)

25. Ankamuensl. HaTypanbHBIH WM CHHTETHUECKHH KaydyKH(COCTaB, CTpPOCHHE, H30MEpHs,
HOMEHKJIaTypa, pU3ndYeckre U XUMUYECKHE CBOMCTBA, criocoObl nojydeHue, npuMmenenue). (OK
01)

26. AtleTuieH-TIPEICTAaBUTENb YIJIEBOJOPOJIOB C TPOWHON CBsI3bI0 B MoJiekyie. CBOMCTBO,
nosiydeHue u npumenenue aneruiacHa. (OK 01)

27. TlpupoHble HCTOYHUKH YTIIEBOJOPOJIOB: Ta3, He()Th, KAMEHHBIH YroJb U MX MPAKTHIECKOE
ucnoap3oBanue.(OK 07)

28. ApoMaTHUYECKHE YIIEBOJOPOIbl. beH305, CTpykTypHas QopMmylia W  MOJy4YCHHE.
[Tpumenenue 6eH3o1a u ero romojoros. (OK 01)

29. KapOoHOBBIE KHCIIOTBHI (COCTaB, CTPOCHHE, H30MEpHUs, HOMEHKIaTypa, (Qu3nydeckue u
XHMHYECKHE CBOMCTBA, CII0COObI monydenue, npumenenue). (OK 01)

30. [IpenenbHbIe OAHOATOMHBIE CITHPTHI, X CTPOCHUE U CBoOMCTBA. [loyueHne u mMpUMEHEHUE
stunosoro crnmpra.(OK 07)

31. Anpaeruipl, X XMMUYECKOEe CTPOCHUE U CBOMCTBA. [loyyueHue, MpUMEHEHUE MypPaBbUHOTO
1 ykcycHoro anbaerunoB. (OK 01)

32. Cnoxubie 3¢upsi( criocoObl moTydeHus, cBoiictra, mpumenerue) (OK 01)

33. AzoTconepxaliyue OpraHUYECKUE COCIUMHEHHs] — aMHHBbI, aMHUHOKHUCIIOTBI, Ok (COCTaB,
CTpOEHHE, H30MEepHs, HOMEHKIaTypa, (U3HUecCKMe U XHUMHYECKHe CBOWCTBA, CIOCOOBI
noayueHue, npuMenenue). (OK 01)

34. benku kak orononumepsl. CoiicTBa 1 Ononornueckue Gynkiuu oenkos. (OK 02)

35. YrieBonbsl (cocTaB, CTpOCHHE, W30MEpHUs, HOMEHKJIATypa, (U3MUECKHe M XUMHUYECKHE
CBO#CTBA, CrIOCOOBI MosTydeHue, npumenenue). (OK 02)

36. Kpaxmai, HaxoXJIeHHE B IPUPOE, MPAKTUYECKOe 3HaUeHne, ruapoiu3 kpaxmana. (OK 02)

37. Kupsl. Msina. (OK 07)



38. CKOpOCTh XMMHUYECKOW peakiuy, (JaKTOPHI, BIUAIOMINE HA CKOPOCTh XUMHUYECKOH peakluu.
XUMHUYECKOEe PaBHOBECHE M CIIOCOOBI ero cmemeHus. [IpuBectu npumep cnocoOOB CMENICHHS
XMMHUUYECKOTO paBHOBECHS Ha peakiuu cuHTe3a ammuaka. (OK 02)

39. Xumunyeckoe paBHoBecue. [Ipunnumn Jle-1llarense. (OK 02)
40. PactBopsl. PactBopenne. MaccoBast 10J1 pacTBOpEHHOTO BetecTBa B pactBope. (ITK 2.2)

41. JlucriepcHble CHCTEMBI: COCTaB, KJIACCU(UKALMU, NPUMEPHI BELIECTB, CBONCTBA BEIIECTB,
3HaYeHHE B MPpHUpoJe U ku3Hu uyenoBeka. (I1K 2.2)

42. JKecTKoCTh BOJIBI, €€ BUABI U METOJABI ONPEACICHUsA. YCTpaHEHHE BPEMEHHOW KECTKOCTU
OBITOBBIMU M XUMHUYECKUMU crioco0amu. CriocoObl ycTpaHeHus: noctossHHOM xectkoctu. (11K

2.2))

3AJIAYHN
1. 3agaya: Kakoe KOJMYECTBO BEUIECTBA THAPOKCHIA Kaluusg TOTpeOyeTcs Uisi TOJHOU
HerTpanuzanuu 0,3 MOJIb CEPOBOJOPOTHON KUCIOTHI?

2. 3amava: ompenenuTe Maccy kapOoHaTa MarHusi, IPOPEarupoBaBIIEro C COJITHON KHUCIIOTOM,
€CJIM TIPU 3TOM TosrydeHo 8,96 i okcuma yriaepoaa (IV), uro cocraBiser 80% OT TeopeTHUYECKH
BO3MOYHOTO BBIXO/JIA.
3. 3agava: ompexaenuTe Maccy KapOOHaTa MarHws, MPOPEArdPOBABIIETO C COJSTHON KHCIIOTOH,
€CJIM TIpU 3TOM TosryueHo 8,96 1 okcuna yriepoaa (IV), uro cocraBiser 80% OT TeopeTHUECKH
BO3MOYHOT'O BBIXO/Ia.
4. 3agava: mMpu CropaHUM aMMHaka B M30BITKE KUCIOpOaa 00pa3oBayiCs a30T W BOJISHOW Tap.
Paccuuraiite cymmapHblii 00beM (H. y.) TPOJYKTOB, €CIM B peakiuio Bcrymwio 12,35 n
aMMuaKa
5. 3anucaTth ypaBHEHUsI B MOHHOM BHJIE:

A) KOH (p) + HCI (p) =

b) CaO (okcua) + HNO3 (p) =
B) Mg(OH)2 (1) + H3POg4 (p) =

6. 3amava: mpu cropanuu 2,3 r BemecTBa oopasyercs 4,4 T okcuna yriepona (IV) m 2,7 r
BOJIbl. [IOTHOCTH apoB 3TOr0 BewiecTBa MO BO3AyXy paBHa 1,59. Omnpenenure MOJIEKYISPHYIO
(dbopMyIy 1aHHOTO BEIIeCTBa

7. 3amaya: okcua Kajabuus maccol 14 r B3aMMOJEHCTBYET € pacTBOpPOM, cojepkaimum 35 r
a30THOM KUCHOTHI. OnpenenuTe Maccy MoJy4yuBIICHCS COJIH.

8. 3amaua: [Ipu nelicTBUM IMHKA HA COJIAHYIO KHCIIOTY OBLIO MOJIydeHO ST. Bojgopoja. CKOJIBKO
IPaMMOB ITUHKA BCTYIUIJIO B PEAKIIUU

9. Bammcath YpaBHCHUC B HOHHOM BUJC!:
A) Alx(SOa)s3 (p) + BaCl (p) =

B) Fe(OH)s3 (1) + H3PO4 (p) =

B) KoS + HCI=

10. 3amaya: onpesaenuTe Maccy coJi, KoTopast oopasyetcs rnpu B3aumoaencTsun 245 r 20% -Hoii
CEpHOM KUCIIOTHI C XJIOPUAOM Oapusi, IPH YCIOBHH, YTO OHM BCTYIHIIU B PEAKLUIO TIOJHOCTHIO

11. 3agaua. Onpenenure Maccy Bozsl B 250 r 10%-Horo pacTBOpa X10puaa HaTpUs

12. 3anucaTth ypaBHEHHE B MOHHOM BH/JIE:



A) Na;COs3 + HNOs =
b) K2COs + H2SO4 =
B) FeCls + NaOH =

13. 3anmaua: razoBasi cmech comepkut 12 1 NHsz, 5 1 N2 u 3 1 Hz, usmepennsix npu H.y.
PaccunTath 00BeMHBIE TOJTM TA30B B 9TOM CMECH H €€ CPEIHIOI0 MOJISIPHYIO Macc.

14. YpaBHATH ypaBHEHUSI XUMHUYECKOMN peakLUy METOJIOM 3JIEKTPOHHOIO OajiaHca:

A) HCl + MnO2—* Cl2 + MnCl; + H.0

b) H2S + KMnOg4 + H2SO4— S + MnSO4 + K2SO4 + Hz

15. 3anmaya: kakoi 00bEM ATHIICHA MOTYYUTCS TIPH ACTUIpATAIIMU dTaHOIa Maccout 32,2 7

16. 3agava: mpu B3aumojeWcTBUM 1,8 T alIOMHUHUS C KHCJIOPOJAOM Bbiaenuiock 54,7 kJlx
TEIUI0Thl. BeruncnuTe TenaoBoi 3QPexT peakiuu.

17. 3amada: razoBas cmechb coaepkut 12 1 NH3, 5 1 N2 u 3 1 H2, usMepeHHbIX npH H.y.
PaccuntaTe 00beMHBIE J10JTM TA30B B 3TOM CMECH U €€ CPETHIOI MOJISIPHYIO MaccCy.

18. 3agaua: [Ipu nelicTBUM IIMHKA HA COJISTHYIO KHCIIOTY OBLIO MOJY4eHO ST. BoA0poaa. CKOJIBKO
rpaMMOB IIMHKA BCTYIIUJIO B pCaKIIHH.

19. 3amaua: rasomas cmech comepxkut 12 1 NH3, 5 1 N2 u 3 n H2, m3mepensslx npu
H.y.Paccunrats 00bEMHBIE 10JIM Ta30B B 3TOM CMECH U €€ CPETHIOI MOJISIPHYIO Maccy.

20. 3amaya. Onpenenure MIOTHOCTh aMMHUAKa MO BOJOPOY U BO3IYXY.

21. 3agada: paccunTaiiTe MaCCOBYIO JIOJIIO Maprasiia B okcuze maprania (VII).

ObPA3EIL]
AK3AMEHAIIMOHHBIN BUJIET Ne 1

1. [Ipenmer u 3amaun XxuMuu. OCHOBHBIC MOHATHS XUMHUU (XHUMHYCCKUH DIIEMEHT, aToM,
MOJIEKYJa, BEIIEeCTBO, ajuoTponus). OCHOBHbIE 3aKOHBI XUMHUHU (3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA, 3aKOH ABOTaJpo, 3aKOH COXPAHEHHS MAacChl BEIECTBA, MEepHOaMUecKuii 3akoH J[. 1.
MenneneeBa).

2. HpeHeHLHHe YriieBo40poabl, 061].13.5{ Q)opMyna, n XUMHYCCKOC CTPOCHHUC TI'OMOJIOTOB
JaHHOT'O psAlda .CBoOMCTBO 1 IMPUMCHCHUEC MCTAaHa.

3. 3ajjaya: Kakoe KOJHMYECTBO BEIIECTBA TMAPOKCHIA Kanusg NOoTpedyercs UIisl MOJIHOU
HenTpanuzanuu 0,3 MOJIb CEpOBOJOPOIHON KHCIIOTHI?
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