MuHucTepcTBO HayKH U BbicIero oOpazoBanus Poccuiickoit denepanuu
denepallbHOE rOCYAAPCTBEHHOE OIOAKETHOE 00pa30BaTEIbHOE
YUpEeKJIECHUE BBICIIETO 00pa30BaHUs
«TamOo0BcKkHi1 rocynapcTBeHHBIN yHUBepcuteT umenu I'.P. JlepxaBuna
HNHcTuTyT BOEHHOTO 00pa3oBaHMs

Kadenpa ocHOB BOeHHOH CITy>KObI

VTBEPXIAIO
I[npemop I/IHCTI/ITyTa
BOGHHOI‘O 06pa303aH1/1;{

PABOYAS TIPOTPAMMA YUEBHOM JUCHUIIJIMHBI

OV /]b.10 «Xumus»

MOATrOTOBKH CIICHUAJIUCTOB CPECIHET0 3BCHA IO CIICHNUAJTBbHOCTH

20.02.04 ITo:xxapHas 6€301aCHOCTD

KBanmudukanus

CrnenuaJjucT no nokapHoi 0e30mMacHOCTH

I'ox HaGopa 2023

Tam6o0B — 2023



e

PazpaGorumkm:

/ C'(’/ -~ /PommomnoBa JI.JI., npenonaBarens Kadempsl xumun TIY
uM. ['.P. Jlep>kaBuna "
JKcnepr: ' / '(/’
A/ [ YpsiauukoB A.A., K.X.H., J0o1eHT Kadeapbl xumuu TT'Y

uMm. ['.P. [lepxaBuna &

PabGouass mporpamma yueOHOTO TmpeaMeTa YTBEPXKIEHAa Ha 3acelaHuu Kadeapsl
poguIbHOM TOBY30BCKOM NoAroToBKU 16 siuBaps 2023 rona, nmpotokon Ned.

3aBenyromuii kadempoit 7 /AA. AHpnpeeBa



Conepxanue

1. OOmas xapakTepucThKa MNPUMEPHON pabodeil mporpaMMmbl  00IIe00pa30BaATEIBHON

D112 (0102088107020 BRC0 Q1Y 10 O PP UP PP TRPPRR 3
) LY/ (ST o Y10 (0310 4700 01040 205 ST 3
1.2 Llenu u my1aHUPYEMBbl PE3YIbTATHI OCBOCHUS JUCIIUIIIHHBL: «..veeveireeeesiireeeesnnsneeeesnnnneeeesnnnneess 3
O U 0S5 0117003 0700 30705 0 S 3
1.2.2 TInaaupyembie pe3yabTaThl OCBOCHHUS OOPa30BATEIbHOW AMCIMILIUHBI B COOTBETCTBHH C
OI'OC CIIO 1 Ha 0CHOBE DI'OC COO ...ttt 4
2. CtpykTypa u coziepkaHue o01eo0pa3oBaTEIbHON AUCTIUTITHHBI ....vvvvveeeesssiiiiirereeeeesssanneenes 12
2.1. O6beM AUCIUTUTHHBI U BUIBI YICOHOU JEATEITBHOCTH .vvveeeessiuirrrrrrieeeessaannnnnneneaeeessnannsnnnns 12
2.2. TeMaTU4YeCKUM IJIAH U CONEPIKAHUE TUCTIMTITMHBL .....vvvvrieeeessisettnnereaeseessaasstrnneneeesesssnnnsnnns 13
3. YcnoBus peann3aiyy mporpaMmMbl 0011e00pa30BaATENbHON TUCTIATIIIIHBI ......vvvvvrreeeeesseneeeene 28
3.1. OCHAIICHUE YUCOHOTO KAOTHETA ......uevvereeieeeeesaasuiitieeeeeeaseassassbbsseeeeeeeessasssssbnnneaeaeeassannsnnnes 28
3.2. udopmanioHHOE 00€CTIEUEHUE PEATUZALIMH TIPOTPAMMBI .. ..cevrveeeeiirreeeeeinneeeesnnnneeee e 28
3.2.1.OCHOBHBIE ITEYUATHBIE HIBITAHIS. ..evunerrrneernersnnesstnsessnsessnesstssssnsesstssstssssnsesstarsstressnsessrnnes 28
3.2.2. JIOTIOTHUTEITBHBIE FICTOUHIKH .....evevttreeeeeeeesaassssstsseeaeasesssasssssssseeaaeesssassssssnneeaeesssssansssnnns 28
3.2.3. DIACKTPOHHBIE PECYPCBI «...evvvreeianrrreeesstreeeeaassseeeeaasssseaeaassneeaeaassseeeeaaannneaeasannneeeesannneeeesnnnes 29
4. KoHTpOJIb ¥ OLIEHKA PE3yIbTaTOB OCBOCHHS 00IIe00pa30BaTEIbHON JUCITUTUIHHEI ............... 30
S. JIUCT BHECEHUS MBMEHEHUI ...eeeeeeiiiuiiiiieieeeeeeessssiittteeteeeessaassstbbbae e e e e e e e s s ansbbb s et e e e e e e e s anbbbbneeeeeas 33
00020 (07 XS 1 (S PP PO PRSI 34
@DOH/T OIIEHOYHBIX CPEJICTB TIO JUCTIHTUTIHE («XHMEUSD ..vvvvreesssrrrreesssrneeessssisessssassnesesssnsseseesnnnns 34
1. HIKAJIA OLEHUBAHUS ......oooiiiiiieee et 34
2. KomrutekT MatepuasoB Ijsl OIIEHKH CPOPMUPOBAHHOCTH YMEHUN M 3HAHUU B XOJE OCBOCHUS
YICOHOM JTACTIATIITHIHBI ....vvvveeeeesssssssstssssesssessssassstssseesasesssaassssssssesaseesssssssbssnseeaeessssnnssbnnseeeeeeessnnns 36



1. O0mas xapakTepuCTHKA NPUMePHOIi padoyeii MporpaMmbl 0011e00pa3oBaTeIbHOM
AUCHMIITHHBI «XHMHUI»
1.1 MecTo AucCHMILINHBI

«O0meo0OpazoBaTesbHas JUCHUILIMHA «XUMUs» SBISIETCS  00S3aTEIbHOW YacThIO
o0m1eo0pa3oBaTenpHOrO IUKIa 00pazoBaTebHON mporpammbl B cootBerctBuu ¢ ®I'OC CIIO
no cnerranbHocTH 20.02.04 «IloskapHast 6e30MacHOCTH.

1.2 eau ¥ NJIAHUPYEMBI Pe3yJIbTATHI OCBOECHUS THUCIUIIJIMHBI:
1.2.1 leau aucuumJInHbI

Hean: dhopmupoBanue y 00y4JaroIImXxcst XUMUYECKON COCTaBJISIONIEH
€CTECTBCHHOHAYYHOW KApTUHBI MHpa KaK OCHOBBI TPHHSTHS PEIICHUA B XKU3HEHHBIX U
MTPOU3BOJICTBEHHBIX CHTYAIIHSIX, OTBETCTBEHHOTO ITOBEJICHUS B IIPUPOTHON Cpe/Ie.

3agaun:

e opMUpOBaHUE MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKHUX IPOIECCOB U
SBJICHUN B OKpYXKalolled cpeae, LEeJOCTHOM Hay4HOM KapTHUHBI MHpA, B3aUMOCBSI3H H
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

e Pa3BUTHE YMEHHUS IMPOBOJHUTH pPacueThl M0 XUMHUYECKHM (GopMynaM W ypaBHECHHUSM
XAMHYECKAX PEaKIui, IUTAHUPOBATh M HWHTEPIPETHPOBATH PE3YIbTAThl  XHUMHYCCKHUX
IKCIIEPUMEHTOB;

e opMUpOBaHHWE  HABBIKOB  MPOBEJICHUS  XUMHUYECKHX  IKCICPUMEHTATBHBIX
WCCAeOBaHUN € COOMIOIEHHEM TIpaBWJ 0Oe30macHOro OOpamieHusi ¢ BemecTBaMu U
J1a00paTOPHBIM 000PYIOBAHUEM;

e OBJIQJICHHE YMEHHUSIMHU aHaJIU3UpOBaTh, OLEHUBATh, MPOBEPATh HA JOCTOBEPHOCTH U
000011aTh HHGOPMAIIHIO XUMHUYECKOTO XapaKTepa U3 pa3IMuYHbIX HCTOYHUKOB;

e QopMupoBaHHME YMEHHsI MPOTHO3UPOBATH TIOCIEACTBUS CBOCH JESITENbHOCTH U
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MTPOLIECCOB;

e QopMupoBaHHME TIOHMMaHHWE 3HAYUMOCTU JOCTHIKEHHM XUMHUYECKOW HayKu H
TEXHOJIOTUH JJIs1 pa3BUTHSI COLIMAILHOM U MTPOU3BOJCTBEHHOM cep.



1.2.2 Ilnanupyemble pe3yabTaThbl 0CBOeHHUsI 00pa3oBaTeIbHON JMcHUIIMHBI B c00TBeTcTBHU ¢ PT'OC CIIO u Ha ocHoBe ®I'OC COO

Kon u | Ilnanupyemble pe3yJibTaThl 0CBOCHUS AU CUHUIIIMHbBI

HAaHMeHOBaHHe

¢dopmupyembIx Oo6ume JAucuunjMHapHbIe

KOMIIeTEeH I

OK 01. Beibupats | B yacTu Tpy0BOro BOCIHTAHUSI: - BIAACTh CUCTEMON XMMHUYECKUX 3HAHHM, KOTOpas BKIKOYACT:

cocoObl  pemeHHs | - TOTOBHOCTh K TPYIy, OCO3HAaHHME IEHHOCTH MAacTEpCTBA, | OCHOBOIOJATAIONINE TOHATHS (XUMHUYECKHH JIIEMEHT, aToM,

3aja4 TPYAOTIOOHE; 3JICKTPOHHAsi 000JI0YKa aToMa, s-, P-, d-3JIEKTPOHHBIC OPOUTAIIH

npodeccruoHalIbHON - TOTOBHOCTb K aKTHUBHOW JI€ATEIBHOCTU TEXHOJIOTUYECKOHN U | aTOMOB, WOH, MOJIEKYIIa, BaJICHTHOCTb,

NeSITeIbHOCTH COLIMAJIbHOW HaNpaBJIEHHOCTH, CIIOCOOHOCTh WHHUIIMHPOBATH, | SIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIEHHUS, XHUMHYecKas

MIPUMEHUTEIHEHO K | INIaHUPOBAaTh U CaMOCTOSITENIbHO  BBIMOJIHATH  TaKylo | CBSI3b, MOJIb, MOJISIpHAsl Macca, MOJISIPHBII 00beM, YriaepoIHbIi

Pa3IMYHbIM NeSITeNIbHOCTD; CKeJeT, (YyHKUMOHANbHAs Tpylmna, pagukal, H30Mepus,

KOHTEKCTaM - HHTEpec K pa3nuyHbIM cdepam npodeccroHaNbHOM | H30MEpPbI, TOMOJOTHYECKHH P, TOMOJOIH, YIJIEBOJIOPOIbI,
NeSITeNIbHOCTH, KHUCJIOPOJI- W a30TCOJIEpKallle COEIUHEHMs, OMOJIOTUYECKH
Osaanenue YHHMBEPCAJIbHBIMH Y4eOHBIMHU | aKTUBHBIE BellecTBa (YIJeBOAbI, JKUPBL, O€NKW), MOHOMED,

MO3HABATCJIbHbBIMHU I[CﬁCTBP[SIMP[Z

a) 0a30BbIe JIOTHYeCKHe AeHCTBUA .

- CaMOCTOATENbHO (OPMYIUPOBATh U AKTyaJU3UPOBAThH
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYILECTBEHHBIN NMPU3HAK WM OCHOBAHUS IS
CpaBHEHUS, Kaccupukanuu u 0000IICHUS;

- ONpeAeNsaTh LEeIH ACATeIbHOCTH, 3aJlaBaTh IapamMeTphl U
KPUTEPUU UX TOCTHKEHUS;

- BBIBIATh  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBJICHUSX;

IPOTHUBOpPEUHs] B

- BHOCHUTb KOPPCKTHBbBI B IOCATCIbHOCTb, OLCHUBATH
COOTBCTCTBUC  PC3YIILTATOB oeiasaM, OLOCHHUBATH PUCKH
MOCHEACTBUMN JeATEIbHO CTH,

- Pa3BHUBAThb Kp€aTUBHOC  MBIINLJICHUC Inpu  pCUICHHUU

YKU3HEHHBIX TTPOOIeM
0) 0a30BBIE HCCJIEA0BATEIbCKHE AeHCTBHS:
- BJAJIeTh HABBIKAMU  y4eOHO-UCCIIEIOBATEILCKONM U

MOJIUMED, CTPYKTYPHOE€  3BEHO, BBICOKOMOJICKYJISIPHBIC
COEMHEHUS, KPHUCTAJUIMYECKasi pEeIIeTKa, THUMbl XUMHUYECKUX
peakiuii  (OKHCIUTEIIbHO-BOCCTAHOBUTENbHBIE,  3K30- U
SHIOTEPMHYECKHE, pEaKIM HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJIMTHI, HERJIEKTPOJIUTHI, ANEKTPOJIUTHYECKAs
JUCCOLIMAlMs,  OKHCIIUTENb,  BOCCTAHOBUTENb,  CKOPOCTh
XUMHYECKON peaKIMK, XHUMHYEeCKOe pPAaBHOBECHE), TEOpUU U
3aKOHBI (TEOPHsI XUMUYECKOTO CTPOEHUSI OPraHMYECKUX BEIIECTB
A.M. byrtnepoBa, Teopusi 3JIEKTPOIUTUYECKON IUCCOLMAINH,
nepuoanueckui 3axkoH .M. MeHneneeBa, 3aKOH COXpaHECHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XUMUH,
dakTosOrMUecKre CBEACHHS O CBOMCTBAX, COCTaBEe, OMYYCHUH U
0€30MacHOM HCIIOJIb30BAHUM BAKHEWITNX HEOPraHUYEeCKUX H
OpraHNYeCKUX BEHIECTB B OBITY M MPAKTHUYECKOU NEATEIbHOCTH
YeNoBEeKa;

- YMETh BBISBIATH XapaKTEpHbIE NPU3HAKKM W B3aWMOCBS3b
M3YYCHHBIX MOHSITHI, MPUMEHSATHh COOTBETCTBYIOIIME MOHSTHUS




MIPOEKTHOM JIEATENIbHOCTH, HAaBBIKAMU Pa3peIieHus npooiem;

- BBIABJIIATH HpI/I‘II/IHHO -CJICACTBCHHLIC CBs3HU 148
aKTyaHI/IBI/IpOBaTb 3a,uaqy, BBIABUI'AaTh FI/IHOTGSY cc peH_IeHI/ISI,
HaXOIUThb apI‘yMCHTI)I JJIA OKa3aTeJIbCTBA CBOUX
YTBEPKJICHHUH, 3a1aBaTh IaPAMETPHI U KPUTEPUH PELICHUS;

- aHaJH/ISI/IpOBaTI) HOJIy‘-IeHHI)Ie B XO0JI¢€ peHICHI/IH 3ada4u
peBy.IH)TaTI)I, KpI/ITI/I‘-ICCKI/I OLICHUBATh HX I[OCTOBepHOCTI),
HpOFHO3I/IpOBaTI) N3MCHCHHUEC B HOBBIX yCJIOBI/ISIX;

- YMGTB nepeHochB 3HAHUA B H03HaBaTeHBHYIO 158
HpaKTI/ILIeCKyIO O6J'IaCTI/I KHU3HCACATCIBHOCTH,

- YMGTB I/IHTCFpI/IpOBaTI) 3HAHUS U3 paBHI)IX HpeI[MeTHI)IX
oOJacrei;

- BbIABHUI'aTb HOBBIC HJIECH,
IIoOaX0oabl U peHIeHI/ISI;

- CHOCOOHOCTH HMX HCIIOJB30BaHUSA B IIO03HABATEILHOW H
COIMAJIBHOW MPAKTUKE

npeaiaratb OpPUIMHAJIBHBIC

IpU OINHUCAHUU CTPOCHHUS U CBOMCTB HEOPraHUYECKUX U
OpPraHMYeCKUX BEIIeCTB U MX MPEBPALICHUNA; BBISBIATDH
B3aUMOCBSI3b ~ XMMHMYECKMX  3HAHUM C  TOHATUSMH U
MIPEICTABJICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

- YMETh MCIOJIb30BaTh HAMMEHOBAHUSA XUMHUYECKUX COCAMHEHUN
MEKIYHAPOJHOTO COI03a TEOPETHUUYECKOM M MPUKIAAHON XUMHUU
W TpPUBHAIbHBIE Ha3BaHUs BAXHEUIIMX BEIMIECTB (ITHIICH,
aleTHIICH, TIUIeprH, GEHOM, POPMaNIBIIETHI, YKCYCHASI KUCIIOTa,
TJIMIUH, yrapHbI Ta3, YIJEKHCIbIA ra3, aMMHak, TalleHas
W3BECTh, HETAIlIEHAas W3BECTh, MHUThEBAas COJa U JPYTHX),
COCTaBIATh  (HOPMYJIBI HEOPTaHMYECKUX U  OPraHMYeCKHX
BEIIIECTB, YPaBHEHUS XUMHUYECKUX PEAKIUN, OOBICHATH WX
CMBIC]T, TIOATBEPXIATh XapaKTepHbIE XUMHYECKHE CBOWCTBA
BEIIIECTB COOTBETCTBYIOIIUMH OKCIIEPUMEHTAMH U 3alHCSIMU
YPaBHEHUN XUMHUYECKUX PEAKIINIA;

- yMeTh  YCTaHaBIMBAaTh NPUHAICKHOCTH  H3YUCHHBIX
HEOPraHWYeCKUX M OPraHUYeCKHX BEIIECTB K OIPECIICHHBIM
KJIaccaM U TpyliaM COECIUHEHUMN, XapaKTepu30BaTh UX COCTaB U
BOXHEHUIIIME CBOWMCTBA; OMPENECHATh BUIbl XUMUYECKHX CBS3EH
(koBaJlleHTHAsi, WOHHAsA, MeTajsIndyecKas, BOJOPOJHAs), THUIIBI
KPUCTAJUTMYECKUX  PEUIETOK  BEIECTB;  KIACCUPHUIHPOBATH
XUMUYECKUE PEAKLINH;

- chopMupoBaTh MpPEICTaBICHUS: O MAaTEPUAILHOM E€IUHCTBE
MHpa, 3aKOHOMEPHOCTSX U IM03HABAEMOCTH ABJICHUM MIPUPOJIBI; O
MECT€ U 3HAYCHUM XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€
posin B OOECHeUYeHUH YCTOMYMBOTO PAa3BUTHUS YEOBEYECTBA: B
pelIeHrH MPOOJIeM 3KOJOTHUYECKON, YHEPreTUUECKOM 1 MUIIEBOI
0€30MacHOCTH, B Pa3BUTHH MEIHWIMHBI, CO3JaHUU HOBBIX
MaTepUajoB, HOBBIX HMCTOYHHMKOB OSHEPruu, B oOOecrneueHuu
paloHaIbHOTO  MPUPOJONONB30BaHMA, B  (POPMUPOBAHUU
MHUPOBO33pEHUs M OO0IIeld KylIbTyphl YeJIOBeKa, a TaKkKe
HKOJIOTHUECKA 0OOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/JI0POBBIO
Y IIPUPOJHOM Cpene;




- BJIAJIEThb CUCTEMOM XMMHUYECKUX 3HAHUK, KOTOpAsl BKIIOYAET:
OCHOBOIIOJIATAIONMIKNE TIOHATHUS  (JIOTIOJHUTENIBHO K CHCTEME

noHsATHi  0a30BOTO  ypOBHS) - M30TONBL, OCHOBHOE U
BO30Y)X/ICHHO€ COCTOSIHME aToMa, THUOpUIIM3AIUsl aTOMHBIX
opOuranelt, xumudeckas cBsizb ("0 " u "', KpaTHBIE CBS3H),

MOJISIpHAs KOHIIGHTpAIMs, CTPYKTypHas (GopMyia, H30MEpHs
(cTpykTypHas, reoMmeTrpuyeckasi (LUC-TPAHC-U30MEPUs), THIIbI
XMMHUYECKUX pPEaKUMi (roMo- U TeTeporeHHble, 00paTuMble U
HeoOpaTHMBbIe), pacTBOPbl (MCTHHHBIE, TUCIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUAPAThI,  CTENEHb  JUCCOLMAIUHU,  BJIEKTPOJIU3,
KpEKHHT, PUGOPMHHT); TEOPUU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKUE 3HAHMs, JIEXKAIIMEe B OCHOBE IMOHUMAaHHS
NPUYUHHOCTY M CHUCTEMHOCTH  XMMHMYECKUX  SIBJICHUIA,
COBPEMEHHbIE TIPEJCTABICHUS O CTPOECHMU BEIIECTBAa Ha
aTOMHOM, MOJIEKYJISIPHOM U  HAaJIMOJIEKYJISIPHOM  YpPOBHSX;
NpEJICTaBICHUsT O  MEXaHM3MaxX  XMMHMUYECKHX  peakiui,
TEPMOJIMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSAX HX
OPOTEKaHMUs, O XUMHYECKOM PpAaBHOBECUH, JUCIEPCHBIX
cucreMax, (PaKTOJIOIMUYECKHE CBEJECHHUS O CBOMCTBAxX, COCTaBe,
NOJy4eHUH U 0e30IIaCHOM  HCIMOJIb30BAaHUM  BAXKHEHIIHMX
HEOPraHMYeCKUX M OpraHUYecKuX BEIIeCTB B ObITY U
NPAaKTUYECKON JEeATENbHOCTH UeNOBEKa; OOMMX Hay4HBIX
OPUHIUIAX  XMMHYECKOTO  INPOM3BOACTBA (Ha  IpHUMepe
IPOM3BOJCTBA  CEPHOM  KUCIOTBI, aMMHakKa, MeETaHoJa,
nepepaboTKu HEPTH);

- YMEThb HpPOBOJUTH pacyeTbl IO XUMHUYECKMM (opMmynaM H
YPaBHEHMSM  XUMHUYECKUX peakIUil C  HUCIOJIb30BaHUEM
¢u3nueckux BeJMYMH (Macchl, O0ObeMa ra30B, KOJIMYECTBA
BEIIECTBA), XapaKTEPU3YIOUIMX BELIECTBA C KOJMYECTBEHHOM
CTOPOHBI: pacyeThl IO HAXOXKJIEHHIO XUMHUYECKOH (GOopMyIIbl
BEIIECTBA; pacyeTbl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
IPOJAYKTA pEeaKlUH, €CIM OJHO U3 HUCXOJHBIX BEIIECTB JIaHO B
BUJE pacTBOpa C  OINpPENEICHHOM  MaccoBOM  JoJied




pPacTBOPEHHOTO BEIIECTBA WJIM JaHO B M30BITKE (MMeeT
IOPUMECH); pacyeTbl MAacCOBOM WM OOBEMHON J0JIM BBIXOJA
MPOJYKTAa PEaKIMU; pacueThl TEIIoBoro s¢@dexra peakiui,
00BEMHBIX OTHOILIEHUH Ia30B;

- YMETh BBIABIATH XapaKTEpHbIE MPU3HAKU M B3aWMOCBS3b
U3YYEHHBIX IMOHATHUN, MPUMEHSTh COOTBETCTBYIOLIUE IOHATHS
IIPU ONHCAHMHM CTPOCHHWS M CBOMCTB HEOPraHUYECKUX U
OpraHUYECKHUX BEIIECTB M MUX [pPEBpallleHUui; BbIABIATH
B3aMMOCBSI3b ~ XMMHYECKMX 3HaHMM C  TOHATUSIMH U
MPEJICTAaBICHUSIMU JIPYTHX MpeIMeToB uid 0ojiee OCO3HAHHOTO
MOHUMAaHMSI U OOBSCHEHHUS CYIIHOCTH MaTepHUaJIbHOrO €IMHCTBA
MHpa; HCIOJb30BaTh CHCTEMHBIC XHMHMUYECKHE 3HaHUSA I
OOBSICHEHUSS U  TPOTHO3UPOBAHUS  SIBJICHUH, HMEIOIIUX
€CTECTBEHHOHAYYHYIO IIPUPOY;

- YMETh MCHOJIb30BaTh HAMMEHOBAHUS XUMHUYECKUX COCAUHEHUN
MEKIYHAPOJHOTO COI03a TEOPETHUYECKOM W MPUKIAAHON XUMHUHU
U TpUBHUAJIbHBIE Ha3BaHUS BEIIECTB, OTHOCSIIUXCS K N3Y4E€HHBIM
KJIJacCaM OpPraHWYECKUX W HEOPraHWYECKHX COCIUHEHUN;
UCIIOJb30BAaTh XMMHMYECKYI0 CHUMBOJIMKY [UISl COCTaBJICHUS
dbopMyn = HEOPraHMYECKUX  BEIIECTB,  MOJEKYISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTBIX, COKpAIICHHBIX M CKEJIETHBIX)
dbopMyn OpraHMYecKHMX BEIIECTB; COCTABJATh YpPaBHEHUS
XUMUYECKHX  peaKkIUMd M  pacKpplBaTb UX  CYLIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUN  MOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OajaHca ATHX peaKUui; peakuui
MOHHOTO OOMEHa IIyTeM COCTaBJieHUS WX TIOJHBIX U
COKpAlICHHBbIX MOHHBIX YPaBHEHMM; peakUuid TUIpOJIn3a,

peaxiuit KOMILIEKCO0Opa30BaHus (Ha npuMepe
TUAPOKCOKOMILIEKCOB ILIMHKA M aJIOMUHUS); MOATBEPKAATh
XapaKTepHbIe XUMHYECKHE CBOICTBa BEIIECTB

COOTBCTCTBYIOIIIMMH SKCIICPUMCHTAMHU U 3alIUCAMU ypaBHeHI/Iﬁ
XUMHUYCCKUX peaKHHﬁ;
- YMCTb KHaCCI/I(I)I/ILII/IpOBaTL HCOPTraHNUYCCKUC U OPraHUYCCKUC




BELIECTBA U XUMUYECKUE DPEAKIHMM, CAMOCTOATEIbHO BHIOMpATh
OCHOBAaHMS M KpPUTEpUU Ui KJIACCH(PUKALUU H3Yy4aeMBIX
XUMUYECKUX 00BEKTOB; XapaKTepU30BaTh COCTAB M Ba)KHEHIINE
CBOMCTBA BEILECTB, IPUHAUIEKAIINX K ONPEAEIEHHBIM KJlaccam
U TpylnnaM COEIUHEHMH (IpOCThle BELIECTBA, OKCHJBI,
TUAPOKCUABI, COJIM; YIJIEBOAOPOJIbl, MPOCTbIe 3(UPBI, CIUPTHI,
(eHOJIbI, allbJeTH/Ibl, KETOHbI, KAPOOHOBBIE KUCJIOTHI, CIIOKHbIE
3QUpBI, KUPBI, YIIEBOIbl, AMUHBI, AMHUHOKUCIOTHI, OEJIKH);
IPUMEHATh 3HAHMUS O COCTaB€ U CBOWCTBAaxX BELIECTB IS
OKCHEPUMEHTAIbHOW  MPOBEPKH  THUIOTE3  OTHOCUTENBHO
3aKOHOMEPHOCTEM IPOTEKAHHWS XUMHUYECKMX pPEakUud W
IPOrHO3MPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIEHUS;

- YMEeTh TOATBEPKJaTh Ha KOHKPETHBIX TpPHUMEpax XapakTep
3aBUCHMOCTH  PEAKIMOHHON  CIHOCOOHOCTH  OpraHHMYECKHUX
COEIMHEHUH OT KpaTHOCTU U TUIa KoBajeHTHOH cBszu ("T " u
""), B3aMMHOTO BJIMSHHS aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX; a
TaKkKe OT OCOOEHHOCTEW peanu3aluy pa3jINuHbIX MEXaHHU3MOB
MPOTEKaHUs PEaAKIU;

- YMEThb XapaKTepHu30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30YXJE€HHOM COCTOSIHUM) U MOHOB XHMHYECKUX
aneMeHToB 1 - 4 mepuonoB llepumoamueckoit cuctemsl J[.U.
MenneneeBa M UX BaJICHTHbIE BO3MOXHOCTH, HCHOJb3Ys
noustusa "s", "p", "d-anexTponHbIe" OpOUTATH, PHEPTETHUCCKUE
YPOBHHU; OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB
XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX HMU COCIUHEHHH IO
NEpUOJIaM U Ipymmam;

OK 02. Ucnons30BaTh
COBpPEMEHHBIC

UHTEepHpeTanuu
uH(pOpMaIuU

B o0J1acTH IEeHHOCTH HAYYHOTI'O MIO3HAHMS:

- c(OpMUPOBAHHOCTb MHPOBO33PEHHUS], COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO DPa3BUTHUSI HAyKH U OOIIECTBEHHOI
MPaKTHUKH, OCHOBAHHOTO Ha JIAAJIOTe KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;

- YyME€Th IUIAHUPOBATh U BBIMOJHATH XUMHUYECKUN SKCIIEPUMEHT
(mpeBpallleHHsT OpPraHUYECKHX BEIIECTB MpPU HArpeBaHUM,
MOJIyYeHUE ATUIICHA U HU3YUYEHHUE €ro CBOMCTB, KaueCTBEHHBIC
peakuu Ha  a’bJeTHAbl, KpaxMmal, YKCYCHYIO KHCJIOTY;
JIeHatypauus O€NKOB TMPU HarpeBaHWW, IIBETHBIE pPEaKIUU
0eNKoB; MPOBOIUTH PEAKIUH HOHHOTO OOMEHa, OIpeAemsaTh




nH(pOpPMAIMOHHbIE

TEXHOJIOTUHU JJISL
BBITIOJIHCHU S 3aga4d
npodeccnoHaIbHO N
JeATEIIbHOCTH

- COBEPILICHCTBOBAHME SI3bIKOBOM M YMUTATEIbCKON KYJIBTYpPBI
KaK CpeICTBa B3aUMOJCHUCTBUS MEXIY JIOAbMU U IIO3HAHUSA
MHpA;

- OCO3HaHHE LICHHOCTH HAy4YHOM IEATEIbHOCTH, TOTOBHOCTh

OCYILIECTBIISTh IIPOEKTHYIO u UCCIIEI0BATEIbCKYIO
JESITeIbHOCTh MHIMBUYaJIbHO U B TPYIIIE;
Osianenue YHHBEPCAJIbLHBIMH y4eOHBIMU

NMO3HABATEJILHBIMH el CTBUSIMM:

B) padora ¢ nunopmanmeii:

- BJIaI€Th HABbIKaMHU IMOJIYYCHUSA I/IH(l)OpMaHI/II/I N3 HCTOYHUKOB
Pa3HbBIX THUIIOB, CAMOCTOATCIIBHO OCYHICCTBJIATH IIOUCK,
aHaJIM3, CHCTEMATH3alMI0 W HHTEpPIpEeTalHio HHPOpMaluu
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS;

- co3JaBaThb TEKCThl B pa3IMYHBIX (opMarax C Yy4ETOM
Ha3Ha4YeHHs WHOOPMAIUU U IEJICBOM ayauTOPHH, BBIOUpas
ONTUMAIBHYIO (OPMY TIPEICTABIICHHS ¥ BU3YAIH3AIlUN;

- OOCHUBATHL JOCTOBCPHOCTD, JICTUTUMHOCTDH I/IH(i)OpMaI_[I/II/I, (S
COOTBETCTBHUE MPABOBBIM U MOPATbHO-3TUYECKHM HOPMaM;

- HCII0JIb30BATh CpeacTBa MH(OPMAITMOHHBIX u
KOMMYHHKAI[MOHHBIX TEXHOJIOTUN B PEIIEHUH KOTHUTHUBHBIX,
KOMMYHHMKaTHUBHBIX M  OPTraHM3allMOHHBIX  33Jady  C
coboIeHeM TpeboBaHUI APrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, pecypcocOepe:KeHusi, MPaBOBBIX M
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON O€3011aCHOCTH;

- BJIaJIeTh HABbIKAMU PACIO3HABAHUS U 3aIIUTHI HHPOPMAIHH,
nH(OpPMALIMOHHON OE301TaCHOCTH JIMYHOCTH;

Cpedy BOJHBIX paCTBOPOB, KAUECTBEHHBIEC PEaKIMU Ha CylbdaT-,
KapOOHAaT- M XJIOPUJ-aHUOHBI, Ha KAaTHOH aMMOHUS; peulaTh
SKCIIEpUMEHTANbHbIE  3aJaud 1o TemMaM "Metamel" U
"Hemetannbl") B  COOTBETCTBUM C IpaBWIaMU  TEXHUKHU
0€30MacHOCTH MPU OOpAIIEeHUH C BEIIECTBaMU U J1a00paTOPHBIM
000py/I0BaHHUEM; IMPEACTABIATh PE3YNbTAaThl  XUMHUYECKOTO
IKCTIEPUMEHTa B (OpPME 3alMCH YPaBHEHHH COOTBETCTBYIOLIMX
peaknmii u  (QopMyIHpOBaTh BBIBOJBI HA OCHOBE JTHX
pe3yNIbTaToB;

- YMETb  aHaJU3UpOBaThb  XUMHUYECKYI0  HH(popmaluio,
MOJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpEACTB MaccoBOM
uH(popmauuu, cetb UHTEpHET u Apyrue);

- BJIJIETh OCHOBHBIMU METO/IaMU HAyYHOTO MO3HAHUS BELIECTB U
XUMHYECKUX sIBJIEHUH (HaOr0fieHne, U3MepeHue, IKCIEPUMEHT,
MOJICTUPOBAHNE);

- YMeTh TPOBOJIUTH pacueThl MO XUMHUYECKHM (opMynaM u
YpaBHEHHSM  XUMHUYECKHX pEAaKIHid C  HUCIOJIb30BaHUEM
(Gu3nUecKux  BEIMYUH, XapaKTEpU3YIOUIMX  BEIIeCTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, o0beMa (HOpPMaJIbHBIC
yCIOBMsI) Ta30B, KOJMYECTBA  BEIIECTBA;  MCIIOJIb30BaTh
CHUCTEMHbIE XMUMHMUYECKHE 3HAHWs A IPUHATUS DPELICHUNA B
KOHKPETHBIX KU3HEHHBIX CUTYaLUsAX, CBS3aHHBIX C BEILECTBAMU
U MX IPUMEHEHUEM;

- YyMeTb CaMOCTOSTEIbHO IUIAHUPOBATh M  NPOBOAMUTH
XUMUYECKUH SKCHEPUMEHT (IOJy4eHHE M M3Y4YE€HUE CBOMCTB

HCOPraHNM4eCKUX MW OpPraHudeCKUX BCHICCTB, Ka4YCCTBCHHBIC
pe€aKuuun YriieBo40poa0B Pa3JIMIHbIX KJIaCCOB u
KHCIIOPOACOACPIKAIINX OPraHUYCCKUX BCIICCTB, PCUICHUC

OKCIICPUMCHTAJIBHBIX 3a/ia4 110 PACIIO3HABAHUIO HCOPIraHNYCCKUX
H OPraHn4CCKux BeH_[eCTB) C CO6J'IIOI[CHI/ICM IIpaBUJI 0e30I1acHOTO
06paH.[eHI/I$I C BCIICCTBAMHU H J'Ia60paTOpHBIM 060py,I[OBaHI/IeM,
q)OpMy.TII/IpOBaTL OCIn HUCCJICIJO0BaHusA, npeaoCTaBJIATb B
paSJ'II/I‘lHOI\/'I (I)opMe PE3YIbTATHI SKCIICPUMCHTA, AHAJIM3UPOBATH U




OLICHUBATh UX JOCTOBEPHOCTD;
- YMETh OCYILECTBJIATH LIEJICHANIPABICHHBIA MOUCK XUMUYECKOMN
uH(MOPMALlMM B Pa3NUYHBIX HMCTOYHUKAX (HaydHas U y4eOHO-
Hay4yHas JIMTEpaTypa, CPEICTBa MaccoBOil WHpOpMaiuu, ceTh
WNHuTepHeT u apyrue), KpUTHUYECKH aHATU3UPOBATH XUMHUYECKYIO
uH(popMaluio, TiepepabaTeiBaTh €€ M HUCIOJB30BaTh B
COOTBETCTBUU C IMIOCTaBJICHHON y4eOHOU 3a/1a4eii;

- BJIAJIETh CHCTEMOM 3HAHUM O METOJAaX HAyYHOrO MO3HAHUSA
SBJICHUW TPUPOABI, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax M
YMEHHUSIMH TPUMEHSTh 3TH 3HAHUS TMPU SKCIEPUMEHTATBHOM
WCCJICIOBAaHUU BEIIECTB W Uil OOBSICHEHUS XUMHUYECKUX
SABJICHUM, MMEKIINX MECTO B MNPUPOAE MPAKTHUUYECKOU
JIEATEIIbHOCTHY YEJIOBEKA M B MOBCETHEBHOM KU3HU;

OK 04. 3¢dextuBHO

B3anMMOJICCTBOBATh U
paboTtarth B
KOJIJICKTUBE u
KOMaHJIe

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTA U
CaMOOIIPEIETIEHHUIO;

-OBJIQJICHUE HaBBbIKAMH y4e0HO-UCCIIeI0BATEIHLCKOM,
MPOEKTHOM U COIMATILHOM JIEATEIIbHOCTH;

OBiaieHHe  YHUBEPCAJIbHBIMM  KOMMYHHKATHBHBIMH
AeHCTBUAMM:

0) coBMecTHasl 1eSITeJIbHOCTD.

- NOHUMAaTh W HCIOJb30BaTh IMPEUMYIIECTBA KOMaHIHOM M

WHIMBUIYATBHOW paOOTHI;

- IIpUHHUMATb ociaun COBMECTHOM JCATCIIBHOCTH,
OPraHru30BbIBATL W  KOOPAHWHUPOBATH HeﬁCTBHH o ¢€¢€
JOCTHMOXKCHHUIO: COCTAaBJIATH IIJIaH ,HCfICTBHfI, pacnpeacisiaTb

pOJIM C Y4eTOM MHEHUU Y4aCTHUKOB OOCYXJaTh PE3ybTaThl
COBMECTHOM paboThI;

-  KOODOMHHUPOBAaTh U BBIMOJHATH pabOTy B YCIOBHUAX
peasibHOTO, BUPTYAJILHOTO u KOMOHHHUPOBAHHOTO
B3aUMO/ICHCTBUS;

- OCYILIECTBJISATh MO3UTHBHOE CTPATETHYECKOE IOBEICHHE B
pPa3NUYHBIX  CUTYyalUsX,  MPOSIBISATH  TBOPYECTBO U
BOOOpakeHne, ObITh HHUIIUATHBHBIM

- YyMeTh TUTAHHPOBATh W BBIMOJHATE XUMHUYCECKUH IKCIIEPUMEHT
(peBpalieHuss OpPraHUYECKHX BEIISCTB TIPU HArpeBaHUH,
MOJTYyYCHHE STHJICHA W W3yYeHHE €ro CBOMCTB, KauyeCTBEHHBIC
peakuuy Ha albJeTUibl, KpaxMmal, YKCYCHYIO KHCJIOTY;
JneHaTypanusi O€TKOB TMpU HarpeBaHWM, IIBETHBIC PEaAKIINH
OCJIKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OMpPEneysiTh
Cpeny BOJHBIX PacTBOPOB, KaUECTBEHHBIC PEaKIMK Ha CyIb(har-,
KapOOHaT- W XJOPW-aHUOHBI, Ha KAaTHOH aMMOHWHs; peIaTh
SKCIEPUMEHTaNbHBIE 3agaud 1o TeMaMm "Mertamibl" U
"Hemeramnasl") B COOTBETCTBHM C TNPAaBWIAMH TEXHUKH
0€301acCHOCTH MpH OOpaIEHUH C BEIIECTBAMHU M JJAOOPATOPHBIM
000pyJIOBaHUEM; TIPEJACTABIIATh PE3YJAbTAThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpME 3allUCH YPaBHEHUH COOTBETCTBYIOIIHMX

peaKI_II/Iﬁ n (1)0pMy.]'II/IpOBaTB BbBIBOJABI Ha OCHOBC OJTHX
PE3YyJIbTATOB;

-YMCTb CaMOCTOATCIBHO IUIAaHUPOBATb u IMpOBOAUTDH
XAUMHUYECKUHN OKCIICPUMCHT (HOJ'Iy‘IeHI/IC U H3Y4YCHHC CBOMCTB
HCOPraHUYCCKUX W OPraHu4YCCKUX BCIICCTB, KAYCCTBCHHBLIC
pcaknuun YriieBo4opoaoB Pa3JIMIHBIX KJIaCCOB u
KHCJIOPOACOACPKAIIUX OPraHNUYCCKUX BCIICCTB, pCUICHUC
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Osaanenue
AeUCTBUAMM:
I') NPUHSATHE ce0s1 U IPYTUX JIO/Iei:

- IpPUHMMATh MOTUBBI M apryMEHThl ApPYruUxX JIOAEH mpu
aHaJIM3€ pe3yJbTaTOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPaBO APYTHUX JIIO/IEH Ha OLIMOKHY;
- pa3BUBaTh CHOCOOHOCTH MOHUMATh MUP C TO3UIMH APYroro
YeJIOBEKa;

YuuB€EpCcajJdbHbBIMHU PEryJIssTUBHBIMU

HKCIIEPUMEHTANIBHBIX 337124 10 PACIIO3HABAHUIO HEOPTaHUYECKUX
¥ OPTaHUYECKUX BEIIECTB) C COOJIIOJICHNEM NPaBUiI 0€30TIaCHOTO
oOpaleHust ¢ BeleCTBaMH M JIAOOPAaTOPHBIM O0OPYIOBAHUEM,
dopMynupoBaTh  IETM  WCCIENOBAHHS, TPEJOCTABIATH B
pasnuuHOl popMe pe3ynbTaThl SKCIEPUMEHTA, aHATM3UPOBATH U
OLCHUBATDb UX NOCTOBCPHOCTD,

OK
ConelicTBOBATH
COXpaHEHHIO
OKpY)KarolEenl Cpenpl,
pecypcocOepeKeHHIo,
MIPUMEHSTH 3HaHUS 00
W3MCHCHHH KJIMMAaTa,
TIPUHIIAITBI
OEepEeKITUBOTO
MIPOU3BO/JICTBA,

3¢ HeKTUBHO
JNEUCTBOBATE B
Ype3BbIYANHBIX
CUTYaIUIX

07.

B o0s1acTH 3K010rMYECKOr0 BOCTIMTAHUSA:

- c(OpPMUPOBAHHOCTb IKOJIOTUYECKON KYIbTYphl, TOHUMaHHUE
BIUSHUSA  COLMAIbHO-DKOHOMHUYECKMX  IPOLECCOB  Ha
COCTOSIHME TPUPOJHOW M COUUAIBHOW Cpeabl, OCO3HAHUE
100aTBbHOTO XapaKTepa IKOJIOTHIECKUX TPOOIeM;

- IUTAHWPOBAHUE U OCYLIECTBJIEHUE JICHCTBUI B OKPYKAOIIEH
Cpele Ha OCHOBE 3HAaHMs LEJed YCTOMYHMBOIO pPa3BUTHS
YeJI0BEYECTBA;
aKTUBHOE  HENpHUsTHE
OKpY»Kalolllen cpene;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPUITHBIE 3KOJIOTHYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX JEHCTBHM, NMPEAOTBPAILATH
UX;

JIEUCTBUN, TPUHOCAIIMX  Bpel

- paciinpCHUC OIIbITa JACATCIIBHOCTH 9KOJOTHYECKOH
HAIIpaBJICHHOCTH,
- OBJIaACHHUEC HaBbIKaMH yqe6H0 'HCCHeﬂOBaTeHBCKOﬁ,

HpOGKTHOﬁ H COIIMaJIbHOM JACATCIIBHOCTH,

- chopmMupOBaTH MPEACTABICHUS: O XUMHYECKOM COCTABJISIONIEH
€CTECTBEHHOHAYYHOUW KApTHUHBI MUpPA, POJIM XUMHH B TIO3HAHUU
SIBJICHUHN TIPUPOJIBI, B (JOPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHATBLHOW TPAMOTHOCTH, HEOOXOJIMMOU
JUISL  PEIICHHWs]  TPaKTUYECKUX 3aJad W IKOJOTHYECKH
000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U TIPHPOIHOU
cpene;

- yMeTb COOMNIOJaTh IMpaBUiIa SKOJIOTHMUECKU LEeNIeco00pa3HOro
MOBEJeHUsT B OBITY W TPYIOBOW JCATENBHOCTH B IENIAX
COXpAaHEHUs CBOErO0 3JI0POBbSI W OKpPYXKAIOIIEH MpUpOIHOMN
Cpelbl; YUYUTHIBATH OMNACHOCTh BO3ACWCTBHUS HA JKHUBbBIE
OpraHu3Mbl  OIpPENETICHHBIX  BEIIECTB, IOHUMAas  CMBICI
MoKazaresisi NpeIesIbHON AOMYCTUMOM KOHIICHTPALIMH;

- yMeThb MpPOTHO3UPOBATH, AHAIM3UPOBATH U OIICHUBATH C
MO3UIUHI 3KOJIOTHYECKON O€30MMacCHOCTH MOCIIEACTBUS OBITOBOM U
MPOU3BOJICTBEHHOW JESTEIbHOCTH 4YEJIOBEKa, CBSA3aHHOW C
nepepaboTKON BEIECTB; UCIOJIb30BATh MMOTYUYEHHbIC 3HAHUS JIJIS
OPUHATHS TPAMOTHBIX pEUICHWH MpodiieM B CUTyalusx,
CBSI3aHHBIX C XUMHEI;

- yMeTh OCO3HaBaTh ONACHOCTh BO3JCHCTBUS Ha IKUBBIC

OpraHnu3Mbl OIIPCACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
IIOKa3aTciiia npez[enLHoﬁ I[OHYCTHMOﬁ KOHOCHTPAIHH, nu
IHOACHATH Ha IIpuMepax CIIOCOOBI YMCHBIICHUA n

NpeaoTBpalliCHUA WX BPEAHOI'O BO3ACHUCTBUS Ha OpraHusm
YCJI0BCKaA.
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2. CTpyKTypa M coep:kaHue 0011e00pa3oBaTeIbHON AUCHMIIIMHBI
2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOMH 1eATeIbHOCTH

Bun yueOHO# nesTensHOCTH

O0bBeM B yacax

O0bem  oOpa3oBaTe/IbHOH  NPOrpaMMBbI -
AUCUUIITUHBI

B T.U.

OcHoBHOe coep:kaHue 78
B T.U.

TEOpeTHYEeCKoe 00yIeHne 34
MIPAKTUYECKUE 3aHATHE 44
IIpoMe:kyTouHasi aTTeCTALUSA 2

12




2.2. TemaTnyeckuii IJIaH 1 coaepiKaHue TUCIUIIJINHBI

Coaep:kanue y4yeOHOro Marepuaja (OCHOBHOe M HNpodecCHOHAIBHO-

HaumenoBaHue O0bem dopmupyemblie
OPHEHTHPOBAaHHOE), JIa0OpaTOpHbIe M NPAKTHYeCKHe 3aHATHS, NPHUKJIATHON

pa3esioB U TeM 4acoB KOMIIeTeHI[UH
MOAYJIb (PH HAJIUYHMH)

1 2 4

Pazgea 1. OcHOBBI CTPOCHUSA BelleCTBa 10

Tema 1.1 Ctpoenue | OCHOBHOe coJep:KaHHe 6

aroMoB xuMu4YecKkHuXx | TeopeTuueckoe odyuenue: 4

3JIEMEHTOB u | CoBpeMeHHasi MoOJielb CTPOEHUS aToma. OJEKTpPOHHas KOHQUrypauus aroma.

npupoaa Krnaccudukarnuss XUMHYECKUX dJIEMEHTOB (s-, p-, d-amemenTsl). BayeHtHbie OK 01

XHUMHMYECKO# CBSI3H JNEKTPOHBI.  BaneHTHOCTb.  DNEKTpOHHAas  NpUPOJAa  XMMHYECKOW  CBS3H. ’
DIIEKTPOOTPUIIATETLHOCTD
IIpakTHYeckoe o0yyeHue: 2
Pemenue 3amau Ha cocTaBiieHME XMMHUYECKMX (OPMYJ JIBYXaTOMHBIX COEIUHEHHI
(oxcuaoB, CyIb(GUAOB, TUIPHUIOB H T.II.).

Tema 1.2 | OcHOBHOE coaepxaHue 4

Iepuoanyeckuii TeopeTnueckoe o0yueHue: 2

3aKOH M Tabumua | [Tepuoandeckas cuctemMa xuMuueckux siemMentoB J[.M. MenneneeBa. Du3ndeckuii OK 01. OK 02:

> ;

JI.A. MenaejieeBa

CMBICJI HepI/IOI[I/ILICCKOFO 3aKOHa I[I/I Menaeneena. 3aKOHOMepHOCTI/I HU3MCHCHUA
CBOMCTB XMMUYECKHX 9JICMCHTOB, O6p33y€MHX HMHU IIPOCTBIX U CJIOKHBIX BCIHICCTB B

COOTBETCTBHH C IIOJIOKCHUEM XHUMHYCCKOTO DJICMCHTA B Hepnonnqecxoﬁ CUCTCMEC.
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MupoBo33peHueckoe M HaydyHoe 3HadyeHue Ilepmomuueckoro 3akona JI.M.
Menneneea. Ilpornozsr JI.M. MengaeneeBa. OTKpbITUE HOBBIX XUMHUYECKHX

OJICMCHTOB.

IpakTuyeckoe o0ydyeHue: 2
Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN HA XapaKTEPHU3aALHI0
XUMUYECKUX AJIEMEHTOB: «MeTtanndeckre/HeMeTauInueCcKue CBOIICTBa,
ANIEKTPOOTPHUIIATENILHOCTh M CPOJCTBO K DJIEKTPOHY XHUMUYECKHUX DJIEMEHTOB B
COOTBETCTBUEC C HX OJICKTPOHHBIM CTPOCHUEM M IIOJOKCHHEM B HGpHO)IPI‘IGCKOﬁ
cucTeMe XxuMudeckux ayemenToB J[.M. MennaeneeBay.
Paznen 2. XumMnueckue peakuuu 12
Tema 2.1 Tunbl | OcHOBHOE cOep:KaHUE 6
XHMHUYECKHX Teoperuyeckoe odyueHue: 2
peakuuii Knaccudukanus w THINBI XUMHUYECKUX pPEAKIUA C y4aCTHEM HEOPraHWYeCKHX

BemecTB. KonuuecTBeHHbIEe OTHOWIEHUS B XUMHUHU. (OCHOBHBIE KOJUYECTBEHHBIC
3aKOHBl B XHMHUU MU pacyeThl MO ypaBHEHUSM XUMUYECKUX peakiuil. Moyb Kak
€IMHUIIa KOJHMYeCTBa BemlecTBa. MouisipHass macca. 3aKOHBI COXPaHEHHUS MacChl U
sHepruu. 3akoH ABoragpo. MomsipHblii 00beM razoB. OTHOCUTENbHAs IUIOTHOCTD
ra3os.

Peakuuu xomriekcooOpa3oBaHus C y4acTHEM HEOPraHMYECKHUX BEIIECTB (Ha MpuMepe

TUAPOKCOKOMIIJICKCOB IMHKA U aJ'IIOMI/IHI/ISI).

OK 01;
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IIpakTnueckoe odyueHue:

Pemenue 3aga4 Ha COCTaBIEHUE YPaBHEHUM PEAKIIUM:

— COEAMHEHHS, 3aMEIICHUs, pa3JIoKEHUs, OOMEHa U peakuuid C y4acTHEM
KOMIIJIEKCHBIX CO€MHEHUN (Ha MpUMepe I'MIPOKCOKOMITIIEKCOB aJIIOMUHUS U LIMHKA);
— OKUCJIUTENBHO-

BOCCTaHOBUTEJbHBIX PEAKIUi C UCIOIb30BAaHUEM METO/AA AIEKTPOHHOIO OallaHca;

— C y4acTHEM KOMIUIEKCHBIX COeIMHEHUH (Ha MpuMepe r'UAPOKCOKOMITIIEKCOB IIMHKA U
QITIOMHUHHUS).

Pemrenne 3amau Ha pacyeT KOJWMYECTBEHHBIX XapaKTEPUCTHK IMPOJIYKTa PEaKLIUH
COEJIMHEHUS; MAaCCOBOM MM OOBEMHOMN JI0JIM BBIXOJIA MPOJYKTa PEAKIIMHN COEAUHEHUS
OT TEOPETUYECKH BO3MOXHOIO; OOBEMHBIX OTHOIIEHMH TIa30B; KOJIMYECTBEHHBIX
XapaKTePUCTUK HCXOJHBIX BEUIECTB W MPOAYKTOB peakuuu; macchl (00bem,
KOJIMYECTBO BEIIECTBA) MPOAYKTAa PEAaKIUH, €CIH OJHO W3 BEIIEeCTB JaHO B BHJE

pacTBopa C ONpeIeICHHOM MacCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA.

Tema 2.2
DJIeKTPOIUTHYECKAS
AUCCOLHALMS u

MOHHLIA 00MeH

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

Teopus 37eKTpOIMTHYECKON auccoruanuu. Peakiun nonnoro oomena. CocraBieHue
ypaBHEHUN peakiuii HMOHHOrO OOMEHa TyTeM COCTaBJICHHS WX TMOJHBIX U
COKpAIlEeHHBIX HMOHHBIX ypaBHeHUH. [maponus coneil. CocraBneHue peakuui
TUAPOJM3a CoJicl. 3HaueHHWE THUIPOJU3a B OMOJOTMYECKMX OOMEHHBIX MpOIeccax.

HpI/IMeHeHI/IC ruapoJni3a B IIPOMBIIIJICHHOCTH.

IIpakTnyeckoe o0y4yeHue

OK 01;
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Pemenue 3ananuii Ha cOCTaBIEHHE MOJIEKYJIIPHBIX M MOHHBIX pEaKUUil C y4yacTHEM
OKCHUJIOB, KHCJIOT, OCHOBAaHMUH M COJIEH, HOHHBIX pEaKUWil TUAPOJIM3a COJIEH,

YCTAHOBJICHHUEC U3MCHCHUA KUCIIOTHOCTH CPECAbBI.

KonTpouabHas padora

«CTpoeHHe BEIeCTBa U XUMUYECKHE PEAKLIUN» 2
Pa3nen 3. CtpoeHue u CBOHCTBAa HEOPraHUYeCKHUX BelleCTB 24
Tema 3.1 | OcHoBHOe coJep:KkaHune 6
Knaccupuxkaums, Teopernyeckoe o0yueHue: 2
HOMEHKJIATypa U | Knaccudukanuss HeopraHmdeckux BemiecTB. I[IpocTble W CIOXHBIE BEIIECTBA.
CTpOeHUE Mertannsl 1 HemeTtambl. OcoOenHocTH cTpoeHus. dusnueckue cBoiicTBa. OCHOBHbBIE
HEOPraHHYeCKHX KJIaCChl  CJIO’KHBIX BEIIECTB (OKCHIBI, THUIPOKCUABI, KHCIOTBI, COJIM U JAp.).
BeILEeCTB Homenknatypa u Ha3BaHHWE HEOPraHMYECKHX BEIIECTB HCXOJIS U3 UX XUMHYECKOU
(hopMyITbI WIIM COCTABJIEHUE XUMHUYECKOHN (GOpMYIbI UCXOAS U3 HAa3BaHUS BEIECTBA IO
MEXIYHAPOJHON WIIM TPUBHAIIBHONM HOMEHKIIATYype. OK 01
IIpakTHYeckoe 00yueHHE 4
Pemenune 3amay Ha pacyeT MaccoBOil moiM (Macchl) XHMHUYECKOTO HSJIeMEHTa
(coenuHeHus) B MoJieKyle (CMecH), MPakTUYEeCKUX 3aJaHuil 1Mo Kiaccudukammw,
HOMEHKJIAType M XUMHUYECKUM (opMynaM HEOPraHUYECKUX BEIIECTB PA3IUYHBIX
KJIaCCOB, MPAKTUYECKUX 3aJJaHUN Ha ONpEJEICHUE XUMUYECKOW aKTUBHOCTH BEILIECTB
B 3aBUCHMOCTHU BH/JIa XUMUYECKOM CBSA3HM U THUIIA KPUCTAJUTMYECKOM PELIETKH.
Tema 3.2 ®uszuko- | OCHOBHOe coJep:KaHNE 12 OK 01, OK 02;
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XHMHYecKue
CBOliCTBa
HEOPraHu4YecKux

BEeIIECTB

TCOPCTI/I‘leCKOC oﬁyqelme:

Mexmornekyinsipuble B3aumoaercTBus. Kpucrammoruaparsl. ArperaTHble COCTOSIHUS
BewecTBa. Kpucramnuueckue M aMop@Hble BelIECTBA. THUIBl KPUCTAIUIMUECKUX
pemeTok (aroMHas, MOJICKYJsipHasi, HMOHHAs, MeTajuIMueckas). 3aBUCHMOCTH
(U3NYEeCKUX CBOWCTB BEHIECTBA OT THUIA KPUCTALIMYECKOW pemeTkd. [lpuduHbl
MHOTOOOpa3usi BeuiecTB. COBpPEMEHHbIE MPEACTABIECHUS O CTPOCHUHM TBEPIbIX,

KUAKUX U F33006p33HI)IX BCIICCTB. )KI/II[KI/IG KpucCTaJjbl.

IIpakTHYeckoe 00yueHue:

Pemrenne 3amaHuii Ha COCTaBIEHHWE YPAaBHEHMI XUMHUYECKHX PEAKIMI C Yy4acTHEM
MPOCTBIX M CJIOKHBIX HEOPraHMYECKHX BEIIECTB: OKCHJIOB METAJIOB, HEMETALUIOB U
aM(pOTEpHBIX D3JIEMEHTOB; HEOPTaHWYECKUX KHCIOT, OCHOBAHMH M aM(OTepHBIX
THJIPOKCUIOB, HEOPIraHUYECKUX COJIEH, XapaKTEepHU3YIOIIMX MX CBOWCTBA M CHOCOOBI
MIOJIy4EHUs, MPAKTUKO-OPUCHTHUPOBAHHBIX TCOPETHUYECKUX 3aJaHMM Ha CBOMCTBA U

IMOJIYYCHHUEC HCOPTaHUYCCKHUX BEIICCTB.

Tema 3.3
IIpousBoacTso
HEOpraHuYecKHuX
BellecTB. 3HAUYEeHHEe U
NpUMeHeHHe B ObITY

H HA IIPOU3BOJACTBE

OcHOBHOE cojlep:KaHue

Teopernueckoe o0yueHue:

OOmue mpencTaBieHUs] O MPOMBIIUICHHBIX CIIOCO0aX MOMYYEHUsT XHUMHYECKHUX
BEIIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOI KUCIIOTHI).

Uepnass u uBetHas Mertamnyprus. [IpakTuueckoe NpUMEHEHHE OJIIEKTPOJIU3a JUIs
MOJIyUYEHUSl IEJOYHBIX, HICJIOYHO3EMENIbHBIX METAIVIOB W amtoMuHUA. CTEeKIo |
CWJIMKATHAS MPOMBIILIEHHOCTb.

[Ipo6rema 0TX0/10B ¥ TOOOYHBIX POAYKTOB.

OK 01, OK 02;
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IIpakTnyeckoe ody4eHue:

Pemenne MMPAKTUKO-OPUCHTHPOBAHHBIX SaIIaHI/Iﬁ 10 COCTaBJICHUIO XHMMHUYCCKUX
peaKHI/Iﬁ C yd4aCTUEM  HCOPraHUMYCCKUX BCHICCTB, HMCIIOJIB3YyCMbIX I HX

UACHTU(DHUKAIMH U TTPOMBIIIJICHHBIX CIIOCOOO0B MOJTYYEHUSI.

KonTpouabHas padora

«CBoiicTBa HEOPraHMYECKHUX BEIIECTB) :
Paznen 4. CTpoeHue u CBOiiCTBa OPraHMYeCKUX BelleCTB 29
Tema 4.1 | OcHOBHOE coJep:KaHNe 5
Knaccupuxkaumus, Teoperuueckoe o0yueHnue: 3
CTpOEHUE U | [losiBneHne W pa3BUTHE OPraHWYECKONW XUMHM Kak Hayku. [Ipeamer opraHmyeckomn
HOMEHKJIATypa XUMHHM. MecTo M 3HaueHHE OPraHW4yecKod XMMHUHU B CHUCTEME ECTECTBEHHBIX HayK.
OpPraHu4vecKux B3aumocBs3b HEOPraHUYECKUX U OPraHUYECKUX BEILECTB.
BellecTB XUMHYECKOE CTPOEHHE KaK MOPSIOK COEAUHEHHS aTOMOB B MOJIEKYJE COIJIACHO HX
BaJIeHTHOCTU. OCHOBHBIE TOJIO’KEHUSI TEOPUU XUMUYECKOTO CTPOCHHSI OPraHUYECKUX
coenmuHeHUt A.M. bByrtnepoBa. YTIepomHBI CKEIET OPraHUYECKON MOJICKYJIbI. OK 01;
MouekynspHble U CTPYKTYpHbIE (pa3BepHYTHIE, COKpAIICHHbIE) XHUMHYECKUE
¢bopmyinbl. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XHUMHYECKOIO CTPOCHHS MOJIEKYIL
N3omepuss u wu3omepsl (CTPYKTypHasi, reoMeTpuueckas (LUC-TpaHC-U30MepHs).
KpatHocts xumuueckoit cBsizu. [lonstue o QyHkumoHanbHON rpymnme. [IpuHnuUIBL
KJacCU(UKAMU OPraHUYEeCKUX COSAMHEHMH. MexayHapodHas HOMEHKJIaTypa H
MIPUHIIUITEI HOMEHKIIATYPhl OpTraHUYECKUX COSAMHEHUN.
IIpakTnyeckoe o0y4enue: 2
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Pemrenne 3amaHuii Ha COCTaBJICHME HA3BaHUM OPraHUYECKUX COCIMHEHHMM 110
TPUBHAIIBHOM WM MEXKIYHAapOJHOM CUCTEMAaTUYECKOM HOMEHKIIAType, 3aJaHui Ha
COCTaBJICHUE TIOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIT OPraHMYECKUX BEUIECTB
OTAETBbHBIX KJIACCOB, 3aJad Ha ONpEeJeNIeHHue MpOocTehiell GopMynbl OpraHudecKon

MOJIEKYJIbI, UICXOJISl U3 AJIEMEHTHOTO cocTaBa (B %).

Tema 4.2 CpoiicTBa
OPraHMYecKux

coeIMHEeHU I

OcHoBHOE CoA€cpiKaHue

14

TeopeTuquKoe oﬁyqelme:

10

[IpenenbHble yrieBogopoabl. ['opeHre MeTaHa Kak OJIMH U3 OCHOBHBIX MCTOYHHUKOB
TeMJa B TPOMBINUIEHHOCTH W ObITy. CBOWCTBA MPHUPOIHBIX YIIIEBOJIOPOIOB,
HaXO0XJICHUC B IPUPOJAC U IPUMCHCHHUE AJIKaHOB.

Henpenenbusle yriaeBonopoasl. Mcnonab3oBaHue BEICOKON PEaKIIMOHHOM CIOCOOHOCTH
QJIKEHOB B XMMMYECKON MPOMBIIUIEHHOCTH. [IpuMeHeHHe STHiieHa M MpOIUJIeHA.
[Tonmumepu3zanus aueHoB. Kaydyku HaTypajbHBIN U CHHTETHYECKHE.

[IpumeHeHre aleTWICHOBBIX YIJIeBOA0poa0B. I[lonuBuHMIaneTar. ApoMaTHyecKHe
yriaeBoaopoasl. OcoOEHHOCTH XUMUYECKHX CBOWCTB ToMoJioroB 6en3osa. CBoiicTBa U
MIPUMEHEHHE apEHOB.

l'unpokcunbHble  coeqMHEHHs. MeTaHoJ, €ero MPOMBIIUIEHHOE T[OJy4YeHUue U
NpUMEHEHHEe B  MPOMBINUICHHOCTH.  buojorumueckoe  gelicTBUe — MeTaHOJA.
Crenuduyeckue crnocoObl TMOMY4YeHHUS OITUIOBOro crnupra. Dusmonroruyeckoe
JeCTBHE dTaHOIA.

AJbJIeruibl u KETOHBI. Peakuuu MOJIMKOHACHCAIUU: oOpa3oBaHue

(I)eHOJ'IO(I)OpMaJ'IBI[CFI/II[HBIX CMOJI. HpI/IMeHeHI/IC U TIOJIYYCHUC Kap6OHI/IJ'IBHI>IX

OK 01; OK 02.
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coenuHeHui. [I[puMeHeHre anbAeTHIOB U KETOHOB B OBITY U TIPOMBIIIIJICHHOCTH.

KapOonoBbie kucnoTel. Baxknelmme mnpenctaBuTean KapOOHOBBIX KHCIOT, HX
Ouosoruueckas posb, cieupuueckre crocoObl NOMydeHUsI, CBOICTBA U IPUMEHEHNE
MYpPaBbUHOM, YKCYCHOH, MNaJbMUTHUHOBOM W  CTEApUHOBOW; aKpWIOBOM U
METaKpWJIOBOM; OJICMHOBOM, JIMHOJEBOW M JIMHOJICHOBOMW; IIaBENeBOW; OEH30MHOMU

KHCJIOT.

IIpakTHYeckoe 00yueHue:

Pemrenne 3agaHuii Ha COCTaBIEHHWE YPAaBHEHMH XMMHYECKHX PEAKUHUHA C y4acTHEM
OPraHMYEeCKUX BEIIECTB HA OCHOBAHMM HUX COCTaBa W CTPOEHUS, 3aJaHUN Ha
COCTaBJICHUE YpPABHEHHN XUMHUUYECKUX PEAKIUH, HILTIOCTPUPYIOIINX XUMHAYECKUE
CBOICTBA C Y4ETOM MEXAHU3MOB MPOTEKAHUS JAHHBIX PEAKIIMI U T€HETUYECKOU CBS3U
OPraHMYeCKUX BEIIECTB Pa3HBIX KJIACCOB, PACUETHBIX 3aJlay MO YPAaBHEHUAM pPEaKIMil

C Y4aCTUEM OPraHU4YCCKHUX BCHICCTB.

Tema

Opranuyeckue

4.3

OcHOBHOE co/iep:KaHue

Teopernueckoe o0yueHue:

OK 01; OK 02.
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BellecTBa B
JKH3HeA e TeJIbHOCTH
Yes10BeKa.
IIpousBoacTeo u
NpUMeHeHue
OpPraHu4ecKux
BelIeCTB B

NMPOMBIIIJICHHOCTH

Haxoxxnenne B mpupoge, coctaB H  (U3MUECKHE  CBOWCTBA  HE(TH.
TomnmBHOSHEpreTHyeckoe 3HadeHne Hedtu. IIpombinuieHHas mepepaboTka HeTH.
Pextudukanuss HedTH, OCHOBHBIE (pakuuM ee pasfeleHHs, WX HCIIOJIb30BaHHE.
Bropuunas mepepaboTka HedTenmpoaykToB. KauecTBO aBTOMOOHIBHOTO TOILIUBA.
[Ipupoausiii u mnomyTHbI HeQTsiHOW Tra3pl. CpaBHEHHME cOCTaBa IPHUPOJHOTO U
MOMYTHOTO Ta30B, UX MpPaKTUYECKOe HUCMojb30oBaHUE. KameHHbI yronb. OCHOBHBIE
HaIpaBJICHUS HCIOJb30BaHUS KAMEHHOTO YIJIsl. DKOJOTMYECKHE AaCMEeKThl J00bIYH,
nepepaboOTKM W HCIOJB30BaHUSI TOPIOYMX HCKOMaeMbiXx. OOpa3oBanue HEPTIHOM
TJIEHKW Ha MMOBEPXHOCTH BOJbI. KaTamuTudecknii KpeKMHT mapaduna (MM KepOCHHA).
PactBopuMOCTh pa3nuyHbBIX HEPTENPOAYKTOB (OEH3MHA, KEPOCHHA, U3EIBHOIO

TOTUIMBA, Ba3elInHa, mapaduHa) APYyT B Ipyre.

IIpakTH4eckoe o0yyeHue: 2
Pemenne npakTHKO-OPUEHTUPOBAHHBIX 33JaHUN IO COCTABJIICHUIO XHUMHUYECKUX
peakiuii ¢ yyacTUeM OpPraHUYECKUX BEIECTB, UCMOIb3YyEMbIX JUISl UX UIACHTUPUKAIIII
B OBITY U TPOMBIIIJIEHHOCTH.
KonTpoabHasi padora )
«CtpoeHue U CBOMCTBA OPraHUYECKUX BELIECTBY
Pa3nen 5. Kuneruueckue U TepMoIMHAMHYeCKHE 3AKOHOMEPHOCTH MPOTEKAHUSA XUMHYECKUX peaKIuii 12
Tema 5.1 | OcHoBHOe cojiep:KaHue 4
Kuneruueckne Teoperuveckoe o0yueHue: 2
OK 01, OK 02;
3aKOHOMEPHOCTH Xumunueckue peaknun. Kinaccudukanus XuMu4ecKux peakiuui: mo pazoBomy cocTaBy
NPOTEeKAHUSA (roMoreHHBIE U TeTepOreHHbIE), IT0 HCTOIH30BaHUIO KaTanu3aTopa (KaTaJuTHUYeCKUue U
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XHMHYEeCKHX HEKaTaJIUTHYECKUE).
peakuuii CkopocTh peakuuu, €€ 3aBUCHMOCTb OT pa3jHyYHBIX (DaKTOpOB: MPHPOJIBI
pearupyromux BeUIeCTB, KOHICHTPALWM pPEarupyroliuX BEIIECTB, TEMIEpaTyphl
(mpaBmwiio  Banrt-T'odda), mnomanm  peakmUOHHOW  TOBEPXHOCTH,  HAIWYHS
Karanu3aTopa. Poib KaTain3aTopoB B IPUPOJIE U IPOMBIIIIEHHOM IIPOU3BOJICTBE.
OHeprus akTUBAlMU. AKTUBHPOBaHHBIN koMmruiekc. Kartanusaropsl u karamu3. Poib
KaTaJIM3aTOPOB B MIPHUPOJIE M TPOMBIIIZICHHOM ITPOU3BO/ICTBE.
IIpakTHYeckoe 00yueHue:
[IpakTHKO-OPHEHTUPOBAHHBIE TEOPETUYECKHE 3aJaHusl Ha aHanu3 (akTopos,
BIUSIFOIINAX HA M3MEHEHUE CKOPOCTH XUMUYECKON PEaKIIHH.
Tema 5.2 | OcHoBHOE coep:KaHUe
Tepmoagunamuyeckue | Teopernueckoe o0yyeHHe:
3aKOHOMEPHOCTH Knaccudukanus XuMUYecKUX peakiuii: mo TerioBoMy 3hdexTy (9K30TepMUUecKue,
NPOTEeKAHUSA SHIOTEpPMHUUECKHE), TO0 oOpaTtumMocTu (oOpaTumble W HeoOpaTumeblie). TeroBbie
XMMHYECKHX 3bdekThl XuMuUeckux peakuui. Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTD
peakuuii. peakuuii. XMMUYECKOE PAaBHOBECHE M €ro CMEIIEHUE MOJ JEHCTBHEM pa3IMYHBIX
OK 01, OK 02;
PaBHoOBecue (dakTopoB  (KOHIEHTpAlLlMS PpEareHTOB WJIM MPOAYKTOB pPEaKIHH, JaBJICHUE,
XUMHYECKHX TeMIeparypa) Hjs CO3/aHUsl ONTHUMAJBHBIX YCIOBUM MPOTEKAHUS XUMHUYECKUX
peakuuii MPOIIECCOB.

[Tonsite 06 sHTANBIUU U SHTpoNUU. DHeprus ['ud0ca. 3akon 'ecca u ciencTBus u3

Hero. Pons cMmemeHns paBHOBECHSA B TEXHOJIOTUYCCKUX IPOLECCAX

IIpakTnyeckoe o0y4enue:
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Pemenne 3amad Ha pacyeTsl TEIUIOBBIX 3((EKTOB XUMHUECKUX PpEaKIudl Hu
OIIpeJeJICHNe TUIA PeaKkuuu (MO TEIIOBOMY 3G QEKTy: 3K30- U 3HAOTEPMUUECKUE),
MPAKTUKO-OPHEHTUPOBAHHBIX 3aJaHusl Ha mpuMmeHeHue npuHnuna Jle-lllatense mms
HAXOKJICHUS HAIPABICHHUS CMEIICHUS PABHOBECHS XHMHUYECKOW pPEaKkIUH W aHaIH3

(baKTOpOB, BJIMAIOIMIUX HAa CMCIICHHUEC XUMHUUYCCKOI'0 paBHOBCCHA.

KonTpoabHnas padora

«CKOpPOCTh XUMUYECKOU PeaKui U XUMHUUECKOE PABHOBECHE

Paznen 6. IucnepcHblie cucTeMbl

Tema 6.1
JucnepcHbie
cucTeMbl U (pakTOpHI

HUX YCTONYUBOCTH

OcHoBHOE conepxaHue

Teoperuyeckoe od0yueHue:

Hucnepcubie cuctembl. Komnonansie cucteMbl. IcTuHHBIE pacTBOpbl. PacTBOpeHue
Kak (pu3uko-xumuueckuit mporecc. PactBopel. CiocoObl MPUTOTOBIICHUST PACTBOPOB.
PactBopuMocTh. MaccoBast 107151 paCTBOPEHHOTO BeniecTBa. [IpenenbHo nomycTuMblie
KOHLIEHTpAllMK M WX HCIHOJb30BaHUE B OIIEHKE HKOJIOTHMYECKON Oe30MacHOCTH.
Knaccudukanuss aucrepcHblx cucteM 1o coctaBy. CrpoeHne U  (QakTOpsI

YCTOIZHHBOCTH JUCIICPCHBIX CUCTEM.

IIpakTHYeckoe o0yueHue:

Pemenue 3amau Ha IIPUTrOTOBJICHUEC PAaCTBOPOB. IPAKTHUKO-OPUCHTUPOBAHHBLIX
PaCUYCTHBIX 3aJaHu  Ha AUCHICPCHBIC CHUCTEMBI, HCIIOJIB3YCMBIC B OBITOBOH U

HpOHSBOHCTBCHHOﬁ JACATCIIBHOCTH YCJIO0BCKA.

OK 01, OK 02, OK 07;

Tema 6.2

HccaenoBanue

OcHoBHOE coaepkaHue

IIpakTnyeckoe o0y4enue:

OK 01, OK 02, OK 07;
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CBOMCTB AUCHEPCHBIX

CHUCTEM

Pacrnio3naBanne MCTHHHBIX PACTBOPOB, KOJUIOWJHBIX PACTBOPOB U I'pyOOIUCTIEPCHBIX
cucreM. CtpoeHue MuLeiibl. PaccenBanue cBeTa pu NpoXoKIEHUU CBETOBOTO ITy4Ka

gepes ONTHYEeCKH HeOJHOPOAHYIO cpeny (3 dexra Tunmans).

KonTpouabHas padora

«/lucriepcHpie cuctemb»

Pa3nen 7. KauecTBeHHbIe peakuuu 00HAPYKeHUS] OPraHUYeCKUX M HEOPraHU4eCKUX BellecTB

Tema 7.1 | OcHOBHOE cOep:KaHUe
Oo0HnapyxeHue IIpakTHYeckoe o0yueHue:
OK 01, OK 02;
HEOPraHN4YeCKHUX Pemenne mpakTHYeCKUX 3aJaHMI HAa COCTABIICHUE YPABHEHHI peaKIfii 0OHApY>KEHUSI
KaTHOHOB U aHHOHOB | kKaTHOHOB [-VI rpynn 1 aHHOHOB, B T.4. B MOJIEKYJIIPHOM U MOHHOU (opMmax.
Tema 7.2 | OcHOBHOE cO/lep:KaHue
OoOHnapy:xenue IIpakTH4eckoe o0yueHue:
OPraHMYecKux Pemrenne mnpakTHMYeCKMX 3aJaHMl  HA COCTABJIICHME KA4YECTBEHHBIX PEaKIHM
BEIIECTB OTAEJILHBIX | OOHAPY)KEHUS OPraHNYECKUX COSTUHEHUM.
OK 01, OK 02;

KJIAaCCOB C
HCIOJIb30BAaHUEM
Ka4e€CTBCHHbIX

peakuuii

IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE colep:KaHue (Copep:KaHue PHKJIATHOTO MOTYJIs)

Pa3pnen 8. Xumus B ObITY H IPOU3BOACTBEHHOM 1eSITEJIbHOCTH YeJ10BeKa

Tema 8.1. Xumusg B

OcHoBHOE coaepkaHue

ObITY "

IIpakTnyeckoe o0y4enue:

OK 01, OK 02, OK 07
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NPOM3BOJACTBEHHOMI [loarotoBka W pemieHHe Keica MO0 TeMaM XUMHUH B OBITY M IPOH3BOJCTBEHHOM

AeATeJbHOCTH JESITEIbHOCTH YEJIOBEKA.

yeJi0BeKa

3amura Keiica 2

Pa3nen 9. UcciienoBanue m XuMH4eCKUil aHaJIu3 00beKTOB OMochepbl 28

Tema 9.1 OcHoBbl | OcHOBHOe coiepKaHue 8

JadopaTopHoii IIpakTuyeckoe o0yueHue: 8

NPAKTUKHU B | [IpoBeneHrEe THUIIOBBIX pAcUYETOB IO TEMAaTHUKE JKcmepuMmeHTa. Pemrenue 3amau Ha OK 01, OK 02, OK 07

npogeCcCHOHAIBLHBIX | BHIYMCICHUE CPEAHEr0 3HAYCHHS OSKCICPUMEHTAJBHBIX JaHHBIX, IOTPEIIHOCTH,

JlabopaTopusx MIpe/ICTaBJICHUE PE3yIbTaTOB IKCIEPUMEHTA B pa3inyHOU ¢dopme (Tabmuua, rpaduk,
OTYET, JOKJIAJI, TPE3CHTAIINS ).

Tema 9.2 | OcHOBHOE CcO/Iep:KaHUe 6

Xumuueckuii anamus | [Ipakruyeckoe ofyuenue: 6

npood BOIbI

Knaccudukanus nmpo® BoAbBl MO BUAY M HA3HAYCHHIO, HUCXOAS M3 €€ XUMHYECKOTO
coctaBa. Opra"ojieNTHYECKHUE CBOMCTBA (3amax, Mpo3pavyHOCTh, IBETHOCThb, MYTHOCTH )
BOJibl. KHCIIOTHOCTh M MIENOYHOCTh BOABI. PH cpembl M METOIBI €€ OmpeeiIcHHsI.
JKectkocTh BoJIbI M METOTBI €€ onpeaesieHns. CylHOCTh MET01a TUTPOBAHUS.

Bunpl sxecTkocTH BOABI (BpeMEHHAs M MOCTOsSIHHAS). JKECTKOCTh BOJIbI KaK MPUYMHA

BBIIIAJACHHA OCaJKOB HMJIN 06pa30BaHI/I$I COHGOTHO)KeHHﬁ, HUMCOIIUX MECTO B 6bITy Hn Ha

IIpOU3BOACTBE.
CocraB COJ'IGI\/’I, BBI3BIBAIOIIHUX  XKCCTKOCTH  BOJBI. XHMHUYECKHUE IIPpOLECCHhI,
YCTPAHATONINC KECTKOCTb BOJbI. ypaBHCHI/I}I XUMHUYCCKUX peaKHHﬁ,

OK 01, OK 02, OK 07
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WUTIOCTPUPYIOIIUX ~ TPOUECCHl, MNPOUCXOIAIINE MPU YCTPAHEHUHM KECTKOCTH.
YcTpaHeHue BpPEMEHHOH JKECTKOCTH OBITOBBIMH M XUMHUYECKHMH CIIOCOOaMHU.

Crioco0bl ycTpaHEHHS TIOCTOSTHHON )KECTKOCTH.

Tema 9.3
XuUMHYECKHUIT aHAJIN3

npood MoYBbI

OcHoBHOE€ CoacpiKaHue

IIpakTnuyeckoe odyyeHue:

Knaccugukanus noys mo BUAY W Ha3HAUEHUIO, MCXOJS U3 XHMHUYECKOTO COCTAaBa.
Wnentuduxanuss npoObl MMOYBBI MO €€ XUMHYECKOMY COCTaBy, OIMCaHHE
BO3MOXHOCTEH €€ MpHUMEHEHHsA. TpeOoBaHUS K KadecTBY IIOYBBI Pa3IMYHOTO
HazHaueHus. OnucaHue OCOOEHHOCTEH WCIOJIb30BAHUS IOYB B 3aBHCHUMOCTH OT
TUIIOB, CIIOCOOBI yIy4IIeHHs] KadecTBa MIOYB B 3aBUCUMOCTH OT HazHaueHus. O0nactu
WCIOJIb30BAHUS OPraHNYECKUX yA0OPEHUH B 3aBUCIMOCTH OT Kaue€CTBEHHOT'O COCTaBa.
Onucanue OpraHNYecKux yaoOpeHUil M UX NPUMEHEHHE B 3aBHCUMOCTH OT COCTaBa

ITIOYBEI U €€ PAa3HOBHUAHOCTH.

OK 01, OK 02, OK 07

Tema 9.4
HccaenoBanme

00beKTOB Onochepnl

OcHOBHOE co/lep:KaHue

IIpakTHyeckoe o0yueHue:

Pemenne 3aJaHus «XHUMHYECKHH COCTaB BOAbI, THII BOJAbBI H CIIOCOOBI  ee
IIPUMCHCHU S (C HCIIOJIB30BAHUEM  HOPMATHBHBIX ,Z[OKYMCHTOB), IMPAaKTHUKO-
OPUCHTHUPOBAHHBIX TCOPECTUYCCKUX 3a,I[aHI/Iﬁ Ha COCTaB BOJbI U CIIOCOOBI BbIPAKCHUA
KOHHeHTpaHHﬁ, H IICPCCUCT KOHHeHTpaHI/Iﬁ (C HUCIIOJIb30BAHUEM HOPMATHBHBIX

JIOKYMEHTOB).

IIpome:xxyTouHasi arTecTanus (IK3aMeH)
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Bcero:

78
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3. YcaoBus peaju3anuy NporpaMMsbl 001meodpa3oBaTe/ibHOM JUCHUIINHBI
3.1. OcHameHnue y4eOHOro KadMHeTa

Kabuner «Xumum», ¢ maboparopueid W J1a0OpPaHTCKOM KOMHATOH, OCHAIEHHBIN
obopynoBanueM: meOenb, JOCKA, MeJ, HarjsJHble MOCOOMS (KOMIUICKTHI Yy4eOHBIX TaOmuIl,
IUIAKaTOB), TEXHUYECKUMU  CpEACTBAMU  OOYyYEHHsA: KOMIBIOTEp C  YCTpOICTBaMu
BOCIIPOM3BE/ICHUS 3BYKa, IIPUHTEP, MYIbTUMEANA-IIPOEKTOP C 3KPAaHOM, YKa3Ka-Ipe3eHTep s
Ipe3eHTalui, cBOOOJHBIM JOCTYyNIOM B VHTEpHET BO BpeMsl y4yeOHOIO 3aHATHS U B IEPUOJ
BHEY4YEOHOM JIeITETHHOCTH 00yJarOIIUXCSI.

B cocraB yueOHO-METOIMYECKOTO M MaTepUAIbHO-TEXHHUECKOTO OCHAIICHUS KaOMHETa
XAMUHU BXOJSIT: MHOTO(QYHKIIMOHAIBHBIM KOMIUIEKC MpPEIOIaBaTelis; HaTypalbHbIE OOBEKTHI,
MOJENnu, MNpuOOpsl M HAOOpbBl Ui MOCTAHOBKM JEMOHCTPALIMOHHOIO U YYEHHYECKOTO
OKCIEPUMEHTA; Ie€YaTHble M JKPAaHHO-3BYKOBBIE CpEACTBA OOYYEHHs; CpEeACTBa HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH; pEeaKTHBBI; BCIIOMOraTelbHOE 000PYIOBAaHUE U MHCTPYKLUU;
HabOp XMMHYECKON MOCYJbl; BBITSDKHOM IIKad; MoWKa C pakOBUHOM; IIKad A XpaHEHUS
pruOOPOB U PEAKTHUBOB.

3.2. UaudgopmanuonHoe odecneyeHre peau3auuu NporpaMmbl
3.2.1.0cHOBHBIC TeYaTHBIE U3TAHUHA

1. Xumuga. 10 xmacc. YrinyOnéuuslii ypoBeHb: yueOHuk/ B.B. Epemun, H.E.
Ky3pmenko, B.U. Tepenun, A.A. Jlpo3goB, B.B. Jlynun; nmox pea. B.B. Jlynuna. — M.:
[IpocBenienue, 2022. — 446, [2] c.: u.

2. Xumus. 11 xmacc. YrmyOonéuueld ypoBeHb: yueOHMK/ B.B. Epemun, H.E.
Ky3pmenko, A.A. [dpo3nos, B.B. JIlynun; nox pen. B.B. Jlynuna. — M.: [IpocBemenue, 2022, —
478, [2] c.: n.

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH

1. AndunorenoBa, M. B. Xumus: y4eOHHMK W TPAKTUKYM JUISI CPEIHETO
npodeccuoHanbHoro obpazosanus / 1. B. Andunorenona, A. B. badkos, B. A. IlonkoB. — 2-¢
u3z., ucop. u gon. — Mocksa: U3natensctBo FOpaiit, 2022. — 291 c.

2. [eronmuxuna, H. A. O6mas xumus: yueonuk ais CI1O / H. A. Hleronuxuna, JI.
B. Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuit, A. b. Xumusa: y4yeOHMK UM TPAKTUKYM [UI  CPEIHETO
npodeccuonansHoro odpazosanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e u3j., nepepad. u
non. — Mocksa: M3aarensctBo FOpaiit, 2022. — 507 c.

4, XuMmus: ydyeOHHK ansi cpegHero mnpodeccuonambHoro obOpaszoBanus / FO. A.

Jlebenes, I'. H. ®anees, A. M. I'ony6eB, B. H. Illanosan; mox obmieit pegakmueii I'. H. @aneesa.
— 2-e u3n., nepepad. u jon. — Mocksa: M3natenscto FOpaiit, 2022. — 431 c.

5. Xumus. Yrinyonenuslid ypoBenb. 10—11 kiaccel: pabouas mporpamMma K JTUHUU
YMK B.B. yHuHa: yyeOHO-MeToauueckoe nocobue / B.B. Epemun, A.A. Jlpo3mos, U.B.
Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

6. 4. Metoaunueckoe nocodue k yuebuuky B. B. Epemuna, H. E. Ky3pmenko,

7. B.U. Tepenuna, A. A. [Ipo3znoBa u ap. «Xumus. YriayOneHHBIH ypoBeHb». 10
kiacc / B. B. Epemun, A.A. Ilpo3nos, 1.B. Epemuna, B. 1. Maxonuna, O. 0. Cumonosa, 3.10.
KepumoB. — M.: [Ipoda, 2018. — 339 c. : ui.

8. Mertoaunueckoe nocobue k yue6nuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpo3noBa u ap. «Xumus. YriayoneHHsli ypoBenb». 11 kiacc / B. B. Epemun, A.A. JIpo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upctosa, 3.}0. Kepumos. — M.: JIpoda, 2018. — 423 c. :
WL

9. I'ycea, E. B. Xumus s CIIO: yue6Ho-MeToaudeckoe nocobue / E. B. I'ycesa,



M. P. 3uranmmuna, /[. U. KynukoBa. — Kazanp: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
2792-4. — Tekct: snexkTpoHHbid // JlaHb : 3nmekTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/196096 (mata oOpamenus: 14.10.2022). — Pexum mocrtyna: mms
aBTOPU3. IIOJI30BATEIICH.

10.  Yepnuxkona, H. FO. Xumus B JOCTYTHOM U3JI0KEHUU: yueOHOE mocodue st cro /
H. 0. YepaukoBa. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-
5-8114-9500-9. — TexcT: anexTpoHHsIii // Jlanb: anekTponHO-0nbIroTeuHas cucrema. — URL:
https://e.lanbook.com/book/195532 (mata oOpamenus: 14.10.2022). — Pexxum gocrtyma: s
ABTOPH3. IIOJIB30BATEIICH.

11.  IlleBnuusina, JI. B. Xumus: yuebnoe mocobume / JI. B. IlleBruupina, A. U.
AmnapueB. — Hosocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. — Texkcr:
AIIEKTPOHHBIN // Jlanb: AJIEKTPOHHO-OUOIMOTEYHAS CUCTEMa. — URL:
https://e.lanbook.com/book/118505 (mara obpamenusi: 14.10.2022). — Pexum pocryma: ams
aBTOPH3. NIOJIB30BATEIICH.

12. bmunos, JI. H. Xumus: yaeonux ns CI1O / JI. H. bnunos, W. JI. Tlepdunosa, T.
B. CokonoBa. — 2-e m3., crep. — Cankr-IlerepOypr: Jlamb, 2021. — 260 ¢. — ISBN 978-5-
8114-7904-7. — Texct: 3neKTpoHHBIH // Jlanb: 2nekTpoHHO-OMOIMOTeUHas cucrema. — URL:
https://e.lanbook.com/book/167183 (mara obpamenusi: 14.10.2022). — Pexum poctyma: mis
aBTOPH3. NIOJIb30BATEIICH.

13.  Ta6puensu, O. C., JIsicoBa, I'. I'. Xumus: kHura s mnpemnojgaBareis: ydeol.-
MeToJ. mocoone. — M. Axanemus, 2012. - 332 c.

14.  Yepnuxoa H. IO., Memepskoa E. B. Pemaem 3amaunm no xumuu

camocTosTenbHO: yueOHoe mocobue / H. FO. UepnukoBa, E. B. MemepskoBa — CaHKT-
[TerepOypr: Jlanp, 2022. — 328 c.
15.  PesnuwkoB B. A. COopHHMK ympa)XHEHWHW W 3a7a4 O OPraHUYECKON XUMHH:

yaebHnoe nmocodue / B.A. PesuukoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

16.  Kamyctuna A. A., Xanmpuenko U. I'., JIubanor B. B. OOmas u Heopranmveckas
xumus. [Ipaktukym / A. A. Kanyctuna, U. I'. Xansuenko, B.B. JIubanos — Cankr-IlerepOypr:
Jlanb, 2020. — 152 c.

17.  Taopuensa O.C. Xumwmsa: yueO. mis cryd. mpod. ydueb. 3aBenmenuit / O.C.
IMabpuensu, N.I'. Octpoymos. — M., 2016.- 256 c.

18. Tabpuensa O.C. Xumus nns npodeccHii W CHEIUATBHOCTEH TEXHHYECKOTO
npoduis: y9eOHUK I CTYI. yupexaeHui cpen. mpod. odpaszoBanus / O.C. INabpuensn, WU.T.
OctpoymoB. — 4-¢ u3x., crep. — M. : M3naTenbckuii neHTp «Akagemus», 2017. — 272 c.

3.2.3. DJIeKTPOHHBIE pecypcChl

1. hvsh.ru — XKypuan «Xumus B IIKOJIE.

2. https://postnauka.ru/themes/chemistry — siexiuu mo xumuu Ha caiite ITocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nonynspHblif  NpoeKT «DieMeHTbl OoJblIoW Hayku» (pHU3uKa, XHUMU,
MaTeMaTuKa, aCTPOHOMHSI, HAyKU O >KHU3HHU, Hayku o 3emiie). HoBocTH HayKH, KHUTH, Hay4HO-
MONYJISIPHBIE CTAThH, JIEKIIMH, SHIIMKIIONIEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-nIOnysipHOTO *KypHana «llorennnam». Xypnan nsnaércs ¢ 2005 r., ¢ 2011
. — pazzen «XuMHsD.

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaliiT Hay4HO-TTOIYJISIPHOTO JKypHana «XuMus U ku3Hb». JKypHan uzgaéres ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTkpbiTas
JNIeKTpOHHast OumbOmMoTeka Xumuueckoro moprana «Chemnet», comepxuT ydeOHbIE W
nH(GOpPMAIMOHHbIE MaTepUAIIbI Ul MIKOJIHHUKOB U yuuTeneil. B Helt MOXKHO HalTH y4eOHHMKH 110
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oOmield ¥ HEOpPraHMYeCKOW XWMUHU, OPraHMYECKONH XUMUH, MYJbTHMEIUaMaTEpUalbl, a TaKkKe
3aa4d  XMMMUYECKUX OJMMIMAJX C PEIICHUsSMHU, 3a7auyd BCTYNUTENIBHBIX JK3aMEHOB s
aOUTypUEHTOB.

6. http://gotourl.ru/4787  (http://www.chem.msu.ru/rus/olimp/) HWudpopmanmroHHbie
MaTepuansl 00 oymMmmnuangax: MOCKOBCKOW TOpoackoil, Bcepoccuiickoir, MeHeneeBCcKou,
Mexnynapoanoi. IlpuBeneHbl 3aauum  TEOPETMUECKUX U OKCIIEPUMEHTAIBHBIX TYpOB,
MOJIpOOHBIE PEIICHHs, CIUCKH U (oTorpaduu modeauTeneH.

7. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/) Cucrema AuCTaHIIHOHHOTO
oOy4eHus1, HarpaBJIeHHAas! B IEPBYIO OYepe/Ib Ha MOATOTOBKY K OJIMMITHAIaM BCEX YPOBHEH — OT
HIKOJIBHBIX 70  MexayHaponHoil. CallT coAepXMT OrpOMHOE  KOJMYECTBO  3ajad,
CTpYIIIMPOBAHHBIX KaK 10 TEMaM, Tak U N0 onumnuagam. [lo BcemM OCHOBHBIM pa3zienaM XUMHU
MpUBEAEH TEOPETUUECKHUI MaTepHrall U pa300paHbl pellleHUs] TUIIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no HanotexHosorusMm. OCHOBHas LIeb — pa3BUTHE 00pa3oBaHUs B oOnacTu
HAaHOTEXHOJIOTUH U MOATOTOBKAa K MHTEPHET-OJIMMITUA/IE 110 HAHOTEXHOJIOTUSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHass nH(opManus O XMMHMUYECKHX AJIEMEHTaX M HMX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/)

PycckosA3pIUHBIN CaliT O CBOMCTBAX XMMUYECKUX 3JIEMEHTOB.

11.  http://gotourl.ru/7180 (https://www.lektorium.tv)

HexomMmepuecknii  caliT oOHJailH-0Opa3oBaHWsA, COJEPKUT MHOIO  HHTEPECHBIX
0o0pa3oBaTeNIbHBIX KYpCOB M BHJEOJIEKIIMH JJIs IIKOJILHUKOB, CTYIEHTOB M yuuTeneu. Ecte
HECKOJIBKO KYpPCOB IO XMMHH.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiir Chemical Abstract Service @ — camMblii aBTOPUTETHBIH B MHpPE XUMHH
MH(POPMAITMOHHBIN HHTEPHET-PECYPC (CAMT MIIATHBIN).

13.  http://www.organic-chemistry.org/

[Topran mo opraHMYeCKON XMMUM Ha aHTJIMICKOM S3bIKE.

14.  http://www.xumuk.ru

CaliT 0 XUMHHM: KIaCCHUECKHE YYEOHUKU, CIPABOUYHUKH, DSHIMUKIONEIUU, MOUCK
OpPraHMYECKUX U HEOPraHUYECKUX PEAKIUI, COCTABICHUE YPABHEHUIN PEAKIUN.

15.  http://orgchemlab.com/

Caiit, MOCBAIMIEHHBIN TPAKTHYECKON paboTe B JabopaTopuu

4. KOHTPOJIb U OLICHKA Pe3yJIbTATOB 0CBOCHHUs 00111e00pa30BaTEeIbHOM 1M CUHILTIHHBI

KOHTpOJIb n OLEeHKa pE3YJIbTaTOB OCBOCHUA O6H.I€O6p8.30B8.TGJIBHOﬁ JUCHUITIIMHBI
PACKPBIBAIOTCA UCPEC3 NUCHUIUIMHAPHBIC PE3YJIbTAThI, HAIIPABIICHHBIC HA (bOpMI/IpOBaHI/Ie O6H_II/IX
n HpO(beCCI/IOHaJIBHBIX KOMHGTGHHI/Iﬁ I10 pasjcjiaM U TCMaM COACPIKAHUA y‘IC6HOI‘O Marcpuaia.

Obmas Pazgen/Tema T OLeHOYHBIX MEPONIPUATHH
KOMIIeTEHI U
Tema 1.1 Crpoenne TectupoBanue
OK 01; aTOMOB XUMHUYECKHUX IIpakTnyeckue 3a1aHus U 3a70a4u
3JIEMEHTOB u pupoa KonTponbnas pabora
XUMUYECKOM CBSI3U
Tema 1.2 Ilepuonnueckunii IIpomexyrouHas aTTeCTanms
OK01,0K 02;| 3akon u  Ttabmuma  JI.W. (BBITIOJIHEHHE 3aaHnH
MenzeneeBa b depeHIIUPOBAHHOTO 3a4€Ta)
Pa3gen 2. XHUMHYeCKHe
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peakuuu

OK 01;

Tema 2.1 Tumsl
XUMHUYECKUX PEAKIINI

OK 01;

Tema 2.2
DNEeKTPOTUTHYECKAs
JMICCOLIMAITNS M HOHHBI 0OMEH

Pazgen 3. CrpoeHue u
CBOHiCTBA  HEOPraHMYeCKHX
BelllecTB

OK 01;

Tema 3.1 Knaccudukanus,
HOMEHKJIaTypa ¥ CTpPOEHHE
HEOPraHUYeCKUX BEIIECTB

OK 01, OK 02;

Tema 3.2 duzuko-
XUMHYECKHUE CBOWCTBA
HEOPraHMYECKHUX BEIECTB

OK 01, OK 02;

Tema 3.3 IlpousBoacTBO
HEOPraHMYECKUX BEILIECTB.
3HauYeHHE M NPUMEHEHUE B
OBITY U Ha IPOU3BOJICTBE

Pasnea 4. Crtpoenue mu
CBOMCTBA OpPraHuYecKux
BellecTB

OK 01;

Tema 4.1 Knaccudukanmus,
CTpOCHHE W HOMEHKIJIATypa
OpPraHUYeCKUX BEIICCTB

OK 01; OK 02.

Tema 4.2 CBoiicTBa
OPraHUYECKUX COCTMHCHUM

OK 01; OK 02.

Tema 4.3 Opranuueckue
BelIeCTBa B
KU3ZHEJCATEIIbHOCTH YeJIOBEKa.
[Ipou3BoaCTBO M MpPUMEHEHHE
OpraHMYECKUX  BEIIECTB B
MPOMBIIIJICHHOCTH

Pazpen 5. Kunernueckue u
TePpMOIUHAMHYECKHE
3aKOHOMEPHOCTH TPOTEKAHHUS
XHUMHMYECKHX PeaKiuid

OK 01, OK 02;

Tema 5.1 Kuneruueckue
3aKOHOMEPHOCTU MPOTEKaHUS
XUMHUYECKUX PEAKIUN

OK 01, OK 02;

Tema 5.2
TepMoauHamMuyeckue
3aKOHOMEPHOCTH  MPOTEKAHUS
XUMHUYECKUX peaKuui.
PaBHOBeCHE XUMHUYECKUX
peakuui

Paznen 6. JlucmepcHbie

31




CHUCTEMbI

OK 01, OK 02, CHCTZ;fIa 1/? ! (bi?gnif CHII);)E(:
OK 07; ; P
YCTOHYHBOCTH
OK 01, OK 02, Tema 6.2 MHcciaenosanue
OK 07; CBOMCTB JIUCIIEPCHBIX CUCTEM
Tema 7.1 OOHapyxcHHE
OK 01, OK 02; |Heopranuuecknux KaTHOHOB H
AHUOHOB
Tema 7.2 OOnHapyxeHue
OpPraHHYECKUX BEIIECTB
OK 01, OK 02; |oTaenbHbIX KJIacCOB c
WCIOJIb30BaHUEM Ka4eCTBCHHBIX
peakuui
Paznen 8. Xumus B ObITY H
NMPOU3BOACTBEHHOMI
NesiTeIbHOCTH YeJI0oBeKa
OK 01, OK Tema 8.1. Xumus B ObITYy U
02, OK 07 MIPOU3BOICTBEHHON
JESTETLHOCTH YeJIOBEKa
OK 01, OK 02, Tema 9.1 OCHOBEI
OK 07 7ab0paTOpHOM  TPAKTUKH B
pohecCHoHaTBHBIX
nabopaTopusx
OK 01, OK 02, Tema 9.2 Xwumudeckuit
OK 07 aHaiu3 mpo0 BOIBI
OK 01, OK 02, Tema 9.3 XwumMudeckuit
OK 07 aHaju3 Mpo0 MOYBBI
OK 01, OK 02, Tema 9.4 MHccrmenoBanue
OK 07 00BbeKTOB OHOChEpHI
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5. JIucT BHEeCeHUs N3MEHEeHU

B paGouyto mporpammy mno  gucuumiuHe «OJ[.13 «Xumusa» 1o crnenuanibHOCTH
«20.02.04 - TloxapHast 6€30MacHOCTE», YTBEPXKICHHYIO Ha 3acefaHuu Kadeapsl mpoduabHON
JIOBY30BCKOM moAroToBku 16 ssuBaps 2023 rona, npotokos Ne4.

Howmep Texkcr n3meHeHus IIpoTokou 3acelaHus
U3MEHEHUs Kadeapbl
Ne JaTa
1.
2.
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IIpuioxenue 1
®oH/1 OLIEHOYHBIX CPEACTB M0 AUCHHUIIMHE «XHUMHD)

@oH/ OIICHOYHBIX CPEACTB M0 Y4eOHOMY MpenMeTy «XuMHUs» pazpaboTaH Kak MPHIIOKEHUE
K paboueil mporpamme o0I1e00pa3oBaTenbHON YUeOHOM TUCIUIUIMHBI s PO (hecCHOHATBHBIX
00pa30oBaTEIbHBIX OpPraHU3aIni.

®onpl orieHOUHBIX cpeAcTB (manee — @OC) npencTaBlieHbl B BUAE MEKIUCIUTIIUHAPHBIX
3a/IaHN, HAIIPaBJICHHbIE HA KOHTPOJIb KayeCTBAa W YIIPaBJIEHUE IpoueccaMu JocTvxkeHus JIP,
MP u I1P, a Taxxe co3manue ycinoBuid s ¢popmupoBanus OK y oOyuaronuxcs mocpeIcTBOM
IIPOMEKYTOYHON aTTECTALlUN.

[IpomexxyrouHasi aTTecTanysl MO TpeaAMeTy «XHMHs» MPOBOAUTCS B (QopMme dK3aMeHa B
yctHO# opme. DOC pa3pabaThIBalOTCS ¢ ONOPOl HA CHHXPOHU3UPOBAHHBIE 00pa30BaTEIbHBIC
pe3ynbTaThl, C y4deToM Tmpoduias oOydeHHs, YpPOBHS OCBOCHHS 0011€00pa30BaTeIbHOM
JUCHMIUIMHBL «XUMHUS» U MPO(ecCHOHANBHON HaNpaBIeHHOCTH 00pa30BaTEIbHON MPOrPAMMBbI
o crienranbHOCTH 20.02.04 - TToxapHast 6€3011aCHOCTb.

[Tnanupyemble pe3yabTaThl OCBOCHUS 00I1e00pa30BaTEILHON JUCITUITUIMHBI B COOTBETCTBUU
¢ ®T'OC CIIO u Ha ocHoBe ®PI'OC COO mnpencrasiens! B 1. 1.2.2 paboyeil mporpamMmsl.

KoHTponbs u oneHka pe3ynbTaToB OCBOEHMS AMCLUUILUIMHBI MpeAcTaBieHbl B M.4 paboueit
MIPOrpPaMMBI.

1. HIKAJIA OHEHUBAHUA

Tun OLICHKA
OII€eHOYHBIX OTJINYHO X0po1Io YIOBJIETBOPHUT | HEY/I0BJIETBOPH
MeponpusTHI €JIbHO TeJbHO
TecTupoBanune 90 — 100% 70 - 89% 50 — 69% Menee 50%
IIpakTHyeckue IIOJIHO  H3Jaraer | Jacr OTBET, | U3JIaraeT OGHapyxuBaet
3ajaHus U | U3YYECHHBIN YIOBJIETBOPAIO | MaTepHal HE3HaHUE
3aja4u matepuain, JaéT | Ui TeM JKe | HeIOJIHO U | OoJIbIIC  YacTH
IPaBUJIBHOE TpeOOBaHUsM, | IOMYCKaeT COOTBETCTBYIOILIE
OTIpe/IeNIEHHOE YTO W Ui | HETOYHOCTH B | IO pasznena
MOHSITHIA; OIICHKHU OmpeesIeHun M3y4aeMoro
oOHapyXHBaeT «OTJIMYHO», HO | MOHATUN WM | MaTepuana,
MOHUMAaHHE nomyckaer 1-2 | popMyaupoBKe | TOMyCKaeT
MaTepuana, ook, TEOpUH; HE | OLIUOKHU B
MOKET KOTOpBIE  CaM | yMeeT dbopMynupoBKe
000CHOBAaTh CBOM | )K€ UCIPABISET, | JOCTATOYHO ONpeaeNieHuid |
CYXKJEHUS, u 1-2 Hegouéra | rimyooko U | TEOpHUid,
NPUMEHHUTD B JOKA3aTeNbHO | MCKaXAIOUIHe MX
3HAHUSA Ha | ocneaoBareiab | 000CHOBATh CMBICTI,
MIPAKTHKE, HOCTH U | CBOM CYXACHHUS | OECIOPATIOUHO U
PUBECTH A3BIKOBOM u MPUBECTU | HEYBEPEHHO
HE0OXO0TUMBIE odopmiIeHUN CBOM TPUMEPBHI; | U3Jaraer
IpUMEPBI HE | U3JIaraeMoro u3naraer MaTepuan
TOJBKO 1o MaTepuan
yu4eOHUKY, HO U HEIOoCJe10BaTe
CaMOCTOSITEILHO JTBHO u
COCTaBJICHHBIE; U3 JIOTIyCKaeT
JaraeT MaTepuan OIINOKU B
MOCJIEA0BATENILHO SI3bIKOBOM
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U IPaBUIBHO C

ohopMIeHHN

TOYKHU 3peHus U3JIaraeMoro
HOPM
JUTEPATyPHOTO
sI3bIKA
KonTpoabHnasn IOJIHO  M3J1araer | JaéT OTBET, | U3J1araeT 00HapyXUBaeT
pabdora U3YYEHHBII YIOBJIETBOPAIO | MaTepuall HE3HaHUe
Marepuayl, Ja€T | LMA TEM K€ | HEMOJHO u | OoJsiblIel  YacTH
PaBUIILHOE TpeOOBaHUSAM, | IOIYCKaeT COOTBETCTBYIOILIE
OTIPE/IENIEHHOE YTO W Ui | HETOYHOCTH B | IO paszznena
MOHSTUH; OLICHKHU OTIpEJEIICHUN M3y4aeMoro
0OHapyXHBaeT «OTJIMYHO», HO | MOHATUH WM | MaTepuana,
MMOHUMaHHE noryckaer 1-2 | GopMyaupoBKe | TOTyCKaeT
Marepuania, OIINOKU, TEOPHIL; HE | olmnOKu B
MOXKET KOTOpBIE  CaM | yMeeT bopMynupoBKe
000CHOBATh CBOM | YK€ UCHPABISET, | JOCTATOYHO ONpEeNeNIeHn U
CYXKIEHUS, u 1-2 Hegouéra | riyboko U | TEOpHii,
MIPUMEHHUTH B JIOKA3aTeNbHO | MCKaXalollhe HX
3HAHUS Ha | mocieaoBareiab | 000CHOBATh CMBICTI,
MIPaKTHKE, HOCTH U | CBOM CYXJEHHUS | OECIOpSAIOUHO U
MIPUBECTH A3BIKOBOM u MPUBECTU | HEYBEPEHHO
HE0OX0IMMBbIE opopmIIeHUN CBOH IIPUMEPBI; | U3J1araer
MIpUMEPBI HE | U3JIaraeMoro u3jaraer MaTepuail
TOJBKO o Marepuan
y4eOHHUKY, HO U HEIOoCJeA0BaTe
CaMOCTOSITEIBHO JIBHO "
COCTaBJICHHBIE; U3 JIOTTyCKaeT
Jaraer marepual OIIMOKH B
MIOCJIEA0BATEIBHO SA3BIKOBOM
U TPaBUIBHO C odopmiIeHUN
TOYKHU 3pEeHUs M3J1araeMoro
HOPM
JUTEPATYPHOTO
SI3bIKa
KauecTBoO 1) y4eHUK MOJHO | yUEHUK  JaeT | YUYCHUK YUEHUK
OTBETOB HA | U3Jaraer OTBET, oOHapyXuBaeT | oOHapyKHUBaeT
BONPOCHI W3Y4EHHBIN YIOBIIETBOPAIO | 3HAHUE U | He3HAHUE
nuddepeHpoB | Marepual, JaeT | MMM TEM K€ | IOHMMaHHE Oosplel  4YacTu
aHHOIO 3a4eTa IIPABUJIBHOE TpeOOBaHUSAM, | OCHOBHBIX COOTBETCTBYIOIIIE
ompenesaeHue YTO M JUIS | IOJIOKEHUM ro paznena
SI3bIKOBBIX OTMETKU  «5», | JAHHOM TEMBI, | U3y4aeMOIo
HOHSTHI; HO gomyckaer 1 | Ho: Marepuana,
2) - 2 omwuOKu, 1) uznaraer | gomyckaer
oOHapy>XuBaeT KOTOpBIE  CaM | MaTepuall OIIUOKU B
MOHUMaHHE K€ UCIPABIIAET, | HETIOJIHO u | opMynupoBKe
Marepuana, u 1 - 2| momyckaer ONPENEIICHNN W
MOKET Helo4eTa B | HETOYHOCTH B | IIpaBuJI,
000CHOBaTh CBOM | MOCJIENOBATENb | ONpEACICHUH HCKQXKAIOIINE UX
CYXJICHUS, HOCTH U | IOHATUHA WK | CMBICT,
MPUMEHUTH SI3IKOBOM (dopmynupoBKe | OeCOpsAIOYHO U
3HAHUS Ha | oopMIIEHUN IPaBUIL; HEYBEPEHHO
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IIPaKTHKE, U3JIaraeMoro 2) HE | U3J1araeT
MIPUBECTH marepuaa yMeeT MaTepua.
HE00XOAUMBIE JIOCTaTOYHO Onenka «2»
MpUMEPHI HE ri1y0oKO U | OTMEUAeT TaKue
TOJIBKO u3 JIOKa3aTelbHO | HEJOCTATKH B
y4yeOHUKa, HO H 000CHOBATH MOJITOTOBKE
CaMOCTOSITEIIEHO CBOM CYXJCHHS | YUCHHKA,
COCTaBJICHHBIE; " NPUBECTH | KOTOPBIE
3) wu3naraer CBOM MPUMEPBI; | SABJISIOTCS

MaTepuan 3) uznaraer | cepbe3HbIM
II0CJIEZI0BATEIBHO MaTepHan HPEISTCTBHEM K
U TIPaBHIBHO C HETOCJIeI0BaTe | YCIICUTHOMY
TOYKHU 3peHHS JHHO U | OBJIAJICHUIO
HOPM JOITyCKaeT MOCTIETYIOIITUM
JTUTEPATYPHOTO OIIMOKH B | MaTepuaIoM
SI3BIKA. SI3BIKOBOM

ohopmIIeHNH

U3JIaraeMoro

MaTepuaa

2. KoMIuieKT MaTepHaJIoB ISl OLEHKH C()OPMHUPOBAHHOCTH YMEHHUI M 3HAHUI B X0/¢e
OCBOEHMS Y4eOHOH AUCHMIIINHBI

IIpuMepbl TeCTOBBIX 3a1aHU

BbiOepuTe 0AMH NpaBUJIbHBIN 0TBET:
1. Atomel C 1 Si UMEIOT OIMHAKOBOE YHUCIIO:
A) HEHTPOHOB B sijIpe

b) sHepreTuveckux ypoBHe#

B) a51ekTpoHOB Ha BHEIIHEM SHEPTreTHUYECKOM YPOBHE

I') anexTpoHOB

2. B paay xumudeckux 1eMmeHToB Li—-Be—B—C meTtammueckne cBOMCTBA:

A) ycunmmBaroTCs

b) ocnabepator

B) He menstoTCs

I') u3MEHSIOTCS IEPUOINIECKH

3. K s-anemeHTamM OTHOCUTCS:

A)K

b) S

B) Fe

I') Br

4. IlyreM coenuHeHust aToMOB 1ol HoMepoM 11 u 17 oOpasyercs BEIIECTBO ¢ XMMHUYECKON
CBA3BIO:

A) HOHHOM

b) xoBasieHTHO MoOJNspHOI

B) koBaneHTHOI HEMOISAPHOM

I') MeTannuyeckoi

5. {KOMMYECTBO IEKTPOHOB B aTOME; KOJMYECTBO DHEPTreTUUECKUX YPOBHEI; KOJINYECTBO
AJIEKTPOHOB Ha TOCJEIHEM JHEPreTUYECKOM YpPOBHE; KOJMYECTBO MPOTOHOB B sIpe aTroma}
COOTBETCTBYET

A) HOMepy nepuoaa
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b) Homepy rpymnmsl

B) nopsiakoBomy HOMeEpy

6. {xnopuny Oapus, anmmMasy, aMMHAaKy, CEpHOUM KUCIIOTE } COOTBETCTBYET

A) MOHHAs1 XUMHUYECKas CBS3b

b) koBaneHTHas MOJISIpHAS XUMUYECKas! CBSI3b

B) koBaneHTHAs HEMOJIApHAS XUMUYECKAs CBSI3b

7. {cBsa3p, oOpa3oBaHHas 3a cdeT oOpa3oBaHWS OOMIMX O3JIEKTPOHHBIX IMap; CBS3b,
oOpa3oBaHHast 3a CUYET 000OIIECTBICHHUS BaJICHTHBIX AJIEKTPOHOB; CBSA3b, 00pa3oBaHHAs 3a CUET
AIEKTPOCTATUYCCKUX CHJI MPUTSKCHUS | HAa3bIBACTCS

A) MOHHOM

b) metannuueckoi

B) koBanentHoi

8. {B mopsimke BO3paCTaHWs METAUTMYECKUX CBOWCTB; B TOPSAIKE YObIBAaHHS paauyca
aTOMOB; B  TOpSJAKE  BO3pAcTaHUs  KHUCIOTHBIX  CBOWCTB  JIETYYMX  BOJOPOJIHBIX
COCIIMHEHUH | DIIEMEHTHI PACIIOJIOKEHBI B PSTY

A) K, Ca, Sc

b) Al, Mg, Na

B)F, CL 1

9. Kakoe u3 cyxxnenuit BepHo ais sanemeHToB { VA rpynmnsl , I[VA rpynmnsl, [A rpynmnsi }

A) obmas Gopmyna geTydero BogopoaHoro coeaqunenus RH4

b) He 00pa3yroT 1eTy4nx BOAOPOIHBIX COSAMHEHUN

B) 10 3aBepIiieHnst JHEPTETHUECKOTO YPOBHS HE XBATAaET TPEX DIEKTPOHOB

10. Cpenu Bemiects, ykazanubix B psiay {NHs, Oz, HCI, SO2; CaO, HNOs, Clz, CO2; H2SOs4,
HI, CuClz, CHs, NH3} koruecTBO COeAMHEHH ¢ KOBAJICHTHOM MOJISIPHOM CBA3BIO PABHO

A) Tpem

b) nBym

B) uetsipem

11. Xumudeckass CBSi3b B MOJICKYJaxX {030Ha M XJIOpUJA KaJbIlUsi, CEPHOW KHUCIOTHI M
XJIOpUJIa aMMOHUS; CEPHOM KUCIOTHI U 030HA} COOTBETCTBEHHO

A) KOBaJICHTHAs OJISIPHAst U HOHHAS

b) koBaneHTHas mosisipHast U KOBaJICHTHAs HETIOJISIpHAs

B) koBaneHTHas HemoJiApHas U MIOHHAS

HaszBanue tembl Tema 3.1 Knaccudukamnus, HOMEHKJIATypa U CTPOCHHE
HEOPraHMYECKUX BEILECTB

PGSYJ'ILTaT O6yLICHI/I$I KHaCCI/I(i)I/ILII/IpOBaTL HCOPraHN4YCCKUC BCIICCTBA B
COOTBCTCTBHUH C UX CTPOCHUCM

OO01111e KOMIIETEHIIUN OK 01

HazBanue teMsl Tema 3.2 Duznko-xuMuYecKue CBOWCTBaA
HEOPraHUYECKUX BELIECTB

PesynpraTr 00yueHus IIpuMEHATH COOTBETCTBYIOLIME IOHATHSA IIPU ONHMCAHUHU
CTPOCHHUS M CBOMCTB HEOPraHMYECKUX BEINECTB U HX
[IPEBPAILCHU;

YMeTb NpoBOAMUTH pacueThl 0 XUMUYECKUM (hopMmyaaMm U
YPaBHEHUSIM XHMHMUYECKUX PEaKLUM C HCIOIb30BAaHUEM
(GU3MUeCKUX BETUYMH, XapaKTEpPHU3YIOUIMX BELIeCTBA C
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KOJIMYECTBEHHON CTOPOHBI

OO0111e KOMIIETEHIIUH OK 01, OK 02;

1.0Oxcun cepsl (1V) BeicTynaeT Kak KUCIOTHBIA OKCHJI B PEAKLIUU C:
a) CEpOBOJOPOIOM;
0) BOJI0i1;
B) KHCJIOPOJIOM;
') OKCUJIOM HaTpus.
2.Kakue OKCUIBI SBJISIOTCS KACIOTHBIMH:
a) okcua mapranua (VII);
0) OKCHJI ATFOMUHHUS;
B) okcun azota (V);
r) okcug mapranuna (II).
3.Kakue OKCHJIBI SIBJISIFOTCSI OCHOBHBIMU:
a) oKcuJ OepuILIvs;
0) OKCHJ] MarHus;
B) okcua meau (I1);
r) okeua xpoma(VI)
4.B Kakux peakuusax
okcua Meu (II) mposiBisieT cBOMicTBa OCHOBHOTO OKCHJA:
a) CuO+ Ho—;
6) CuO + HCl—;
B) CuO + CO—;
r) CuO + H2SOs—
5.Kakne okcupl IBISIOTCS OCHOBHBIMU:
a) OKCHJI IIMHKA;
0) okcua xpoma (I11);
B) OKCH/I KaJIus;
r) okcup xkenesa (II)
6.0Oxcun meau (I1) moxer pearupoBats c:
a) BOJIOPOJIOM;
0) okcuaoM yriaepona (I1);
B) OKCHJIOM HATpus;
T') BOJIOM.
7.0xcun kpemuus (IV) pearupyer c:
a) H0;
0) H2SOyq;
B) HF;
r) NaOH
8.Kakue okcHIbI ABISAIOTCS KUCIOTHBIMU OKCHUAMHU:
a) CrO;
6) CI‘203;
B) CrOs;
r) SO3
9.KucnoTsl —3T0 1EKTPOIHTHI, IPU TUCCOIMALINN KOTOPBIX B BOJHBIX pacTBOPAX
00pa3yroTcsl B KAYeCTBE KATHOHOB TOJIBKO:
a) KAaTHOHBI aMMOHWS;
0) TUAPOKCHUI-UOHBL;
B) aTOMBI BOJIOPO/JIA;
T') HOHBI THIPOKCOHUSL.
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10.CaMo¥1 CHIJIBHOM KMCIIOTOM U3 NIEPEUNCIIEHHBIX HUKE SBIISETCS:
a) HoS;

0) H2SOs;

B) HBr;

r) HF

IIpuMepsI NpaKTHYECKUX 32JaHUH U 32124

[IpakTrueckue 3a1aHus U 3a7ja4d IPEJICTaBJICHbI B pa3ienax:

1. OcHOBBI CTpOeHHsI BelleCTBAa — 33Ja4l Ha COCTaBJIEHHWE XUMHUUYECKHX (QopMyl
JIBYXaTOMHBIX COCTMHEHUH (OKCHIOB, CYIb(QHIOB, THAPHUJIOB U T.II.).

2. XuMu4ecKHe peakunu

2.1. 3ajaun Ha cOCTaBJICHHE YPaBHEHMH peakUMi: COCAUHEHMs], 3aMEILEeHUs], Pa3JIoKeHHUs,
oOMeHa M peakiuil ¢ yJacTHEM KOMIUIEKCHBIX COEUHEHHH (Ha Mmpumepe IMApPOKCOKOMIIIEKCOB
ITIOMHHMS M IIMHKA); OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN C HUCIIOJIb30BAHUEM METOJa
ANIEKTPOHHOTO  OajaHca; C  y4acTHEM  KOMIUIEKCHBIX  COEIMHEHMH (Ha  mpumepe
TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHHUS).

2.2. 3ajaun Ha pacyeT KOJWYECTBEHHBIX XAPAKTEPUCTHUK MPOAYKTAa PEAKLIHUH COCAMHEHUS;
MaccoBOM WM OOBEMHOM [OJIM BBIXOJAa MPOAYKTa PEaKIMHU COECIUHEHHS OT TEOPETHUYECKU
BO3MOXHOI0; OOBEMHBIX OTHOIIEHMH Ta30B; KOJIMYECTBEHHBIX XapaKTEPUCTUK HCXOIHBIX
BEIIECTB U MPOJYKTOB peaKIMH; mMacchl (00beM, KOJIMYECTBO BEIIECTBA) MPOIYKTa peakiuu,
€CJIM OJJHO M3 BEIIECTB JaHO B BUJE pacTBOpA C OIPEEICHHON MacCOBOM JI0JIel paCTBOPEHHOTO
BEIECTBA.

2.3. 3amaHusl Ha COCTABJICHHE MOJIEKYJISIPHBIX M MOHHBIX PEAKIMUA C y4aCTHUEM OKCHUJOB,
KHUCJIOT, OCHOBAHMI W COJIEH, MOHHBIX PEAKIMWA THUIPOJIM3A COJICH, YCTAaHOBJIECHUE W3MEHEHUS
KHCJIOTHOCTH CPEJIbI.

3. CtpoeHue 1 CBOMCTBA HEOPraHMYECKHUX BellleCTB

3.1 3agaum Ha pacueT MacCOBOW MO (MacChl) XUMHYECKOTO 3JeMEeHTa (COCIWHEHHUS) B
MoJieKyJie (cMecH).

3.2. [IpakTrueckue 3aJaHusl M0 KJIacCU(PUKAIMU, HOMEHKIIAType U XUMUYECKUM (PopMyiam
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIacCOB.

3.3. IlpakTuueckue 3aJaHUs Ha OINpeAeNieHUE XUMHUYECKOW AaKTUBHOCTH BEIIECTB B
3aBUCHUMOCTH BUJa XUMHUYECKON CBS3M U THIA KPUCTAITTHYECKON PEIIEeTKHU.

3.4. 3ajaHus Ha COCTAaBJICHUE YPAaBHEHUW XMUMHUYECKHX PEAKIMi C y4acTHEM IMPOCTHIX U
CIIOXHBIX HEOPraHMYeCKHX BEIIECTB: OKCHUJOB METaJUIOB, HEMETAUIOB U aM(OTEpHBIX
JJIEMEHTOB;  HEOPraHMYECKHX  KHCIOT, OCHOBaHMH ©  aMQOTEpPHBIX  T'HAPOKCHUIOB,
HEOPraHUYECKUX COJIeH, XapaKTEepU3yIOIIHUX UX CBOMCTBA U CIIOCOOBI MOTyYSHHSI.

4. CTpoeHue U CBOICTBa OPraHM4YeCKHUX BelleCcTB

4.1. 3amaHus Ha COCTaBlIEHUE Ha3BaHWUN OPraHUYECKUX COCIWHEHUH MO TPUBUAIBHON WIH
MEeXAYHApOIHOU CUCTEMATUYECKOM HOMEHKIIATYPE;

4.2. 3amaHus Ha COCTaBIIEHHE TMIOJIHBIX U COKPAIICHHBIX CTPYKTYPHBIX (GopMyl
OpPraHMYECKUX BEUIECTB OTAEIbHBIX KIIACCOB.

4.3. 3agaun Ha ompeAeNeHHe MPOCTeuIeil GopMyIbl OPraHUIECKOW MOJIEKYIbI, UCXOMAS 3
AIIEMEHTHOTO cocTaBa (B %).

4.5. 3a1aHus Ha COCTaBJICHUE YPAaBHEHUM XMMUYECKUX PEAKIHMM C yYaCTUEM OPraHUYECKUX
BEILIECTB HA OCHOBAHMHU UX COCTaBa U CTPOECHHUS.

4.6. 3agaHusi Ha COCTaBJICHUE YpPAaBHEHUN XHUMHUYECKUX PEAKUUN, WIUTIOCTPUPYIOLINUX
XUMUYECKHUE CBOMCTBA C YyUETOM MEXaHU3MOB MPOTEKAHMS JAHHBIX PEAKIMI M T'eHETUYECKOU
CBSI3M OPraHNYECKHX BEIIECTB Pa3HbIX KIACCOB.

4.7. PacueTHble 3aJja4M 0 YPAaBHEHUSIM PEAKIUN C yYACTUEM OPraHUYECKUX BEIIECTB.
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5. Kunernuyeckne U TepMOIUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUA XHUMHYECKHUX
peakuuii

5.1 IlpakTudeckue 3agaHusi HA OIEHKY W3MEHEHHUS CKOPOCTH XHMHUYECKOW PEaKINu U
HaIpaBJICHUs CMEIICHUS PAaBHOBECHUS C UCTOIb30BaHUeM npuHiuna Jle-1llatennbe.

5.2 3amaum Ha pacyeThl TEIUIOBBIX YPPEKTOB XUMHUYCCKUX PEAKIUN M ONpeAesieHUe TUIa
peakuuu (1Mo TerIoBoMy 3GPEKTy: SK30- U FIHAOTEPMHUUECKHUE).

6. IucnepcHblie cUCTEMBI

6.1. 3agaun Ha PUTOTOBJIEHUE PACTBOPOB.

7. KauecTBeHHBbIE peaKIIUu O0HAPY KeHHUS OPraHUYeCKUX U HEOPTaHUYECKHX BellecTB

7.1. IlpakTuyeckue 3aaHus Ha COCTaBJICHUE YPAaBHEHUN peakiuil 0OHapyXEHUsI KaTUOHOB
|-VI rpynm 1 aHHOHOB, B T.4. B MOJIEKYJISIPHON ¥ HOHHOM (popmax.

7.2. IlpakThueckue 3aJaHus HAa COCTaBJICHHE KauyeCTBEHHBIX pEakUil OOHapyX eHHUs
OPraHNYEeCKUX COCTMHECHUH.

9.1. UccienoBanue M XUMHUYECKUH aHAJIN3 00beKTOB OHOchepbI

1. TumoBBIE pacyeThl IO TEMATHKE IKCTICPUMEHTA.

2. 3amayn  Ha BBIYKHCICHUE CPEIHEr0 3HAYCHUS OKCIEPUMCHTAIBHBIX JIaHHBIX,
MTOTPEITHOCTH.

3. 3aganue «XUMHYECKUH COCTaB BOJbI, THUIl BOABI M CHOCOOBI €€ MpUMEHEHHs» (C
WCI0JIb30BaHNEM HOPMATHUBHBIX JIOKYMEHTOB).

4. 3aganne «B3anMoCBsI3b COCTAaBa IMOYBEI, THII IIOYBEI M €€ Ha3HAUCHUS).

3aga4u Mo pa3HbIM TeMaM THCIHUTITHHBI

I. C BapuanTamu 0TBETOB

1. B peaknuto, TepMoxuMmueckoe ypaBHeHHE KoTopoit S + Oz = SO + 297 x/Ik, BcTynmia
cepa Maccoit 1 r. KonnuecTBo TemIOThI, BBIACIUBIIEECS MPU 3TOM, PABHO:

A) 9,28 x]JIx

b) 74,25 xJIx

B) 29,7 xJ1x

2. YKaxuTe coJjib, BOAHBIN pacTBOP KOTOPOM UMEET IIEIOUHYIO Cpely

A) cynbdar kanus

b) xnopun anmroMuHusS

B) xapOonart kanus

3. Omnpenenute Ha3BaHUE BEIIECTBA, IJIaBHAS IEMb KOTOPOTO COCTOUT M3 YETHIPEX aTOMOB
yriepoa, COAEPKUT KapOOKCUIIbHYIO IPYIIY U OJIHY IBOMHYIO CBSI3b,  TAKXKE PAJAUKAIIbl METUI
U ATHIL

A) 3-metmit-3-3TriI0yTeH-3-0Bask KUCI0Ta

b) 3-metun-2-3tundyren-3-oBasi KUCIOTa

B) 2-metun-3-3tundyren-3-oBast KUCIOTa

daceTHble 3212a9H

4. CocraBbTe XUMHYECKHE (QOPMYIBl IBYXaTOMHBIX COCIUHEHMI: {CHIIMLUJ KalbIus,
ruapua 6apus, cynbdun xenesa (III), oxcun azora (II), okcun amomunus, xaopup xenesa (1),
Hutpun 6apus, okcug prytu (I), okecuna cypoemsl (V); okcun meau (1), xnopua pryru (I1), Hutpug
Kamusi, CWJIMIUJ MarHus, TUApU] amtoMuHus, cynbua cBunna (II), OpoMun muHKa, OKCHT
yraepoaa (II), okeun xiopa (V); uutpun Harpusi, uoaua meau (I), okcua xpoma (II), okcua azota
(V), runpun natpus, xaopuga xpoma (III), okcun kamus, okeun moibska (I11), cynsbun nunka}.

5. IIpu B3aumoneiicteum {40; 20; 35} T cmecu {cepeOpa U LIMHKA; IMHKA U MEAHU; MEIU U
xKeneza} C CONSIHOM KHCIOTOM BbiAenuiock {6,72; 2,24; 5,6} n rasa (Hy.). Onpenenute
MaccoByto 70110 (B %) {1mHKa; Meau; *Kene3a} B CMECH.

6.YpaBHSNTE OKHCITUTEIFHO-BOCCTAHOBUTEIHHYIO PEAKITUIO

{MnO; + H2SO4 = MnSO4 + Oz + H20;

Zn + K2Cr207 + HoSO4 = ZnS04 + Cra(S04)3 + KaSO4 + H20;
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KCIO3 + S = KCI + SO2} meronom 31eKTpOHHOTO OajlaHCca; OMPEACIUTE OKHCIUTEIb U
BOCCTAHOBHTEb.

7. Ompenenure MOJEKYISIpHYIO (opmyrny yrieBojmopona, cojnepxkamiero {80%; 85,7%;
75%} yrnepona. OTHOCHUTENbHAas IJIOTHOCTh IApPOB BELIECTBA 110 {BOJOPONY; BO3IYyXY;
kucnopoay} paua {15; 1,931; 0,5}.

A) C4Hs

b) C2He

B) CH4

Bonpocurebnbie popMyJIHPOBKH:

8. Kakas Macca ykcycHOM KUCIIOTHI TOTpeOyeTcs s CUHTEe3a 3Tuiianerara maccoit 140,8 r.
Beixon adupa npumure paBHbIM 80% OT TEOPETHUECKH BO3ZMOKHOTO.

9. KakuM peakTHBOM MOXHO OTIMYUTH TIHUIEPHH OT TIOKO3bI? COCTaBbTE ypaBHEHHE
Ka4eCTBEHHOW peakluy JIsi OOHApy>KEHUs] MHOTOAaTOMHBIX CIIMPTOB Ha MPUMEPE TIIHIEpUHA.

10. C nomoIIp0 Kakoro peakTHBa MOXHO pacrno3Hath ranoreHug-uousl (Cl-, Br-, 1-)?
CocTaBbpTe ypaBHEHHUS! KaUECTBEHHBIX PEaKIMi B MOJIEKYJISIPHOM M MOHHOU (opmax. YKaxuTe
MIPU3HAKU PEAKLIUN.

3amaun, Kak W JApYrue JUIAKTHYECKHE 33JaHus, MOTYT BBINOJNHATH OOYYAIONIYI0 |
KOHTpOJIMpYOIyo GyHKIuN. Pemenne 3aqad MOXKET OCYIIECTBISTHCS HAa Pa3IMYHBIX THIIAX U
JTanax 3aHsATHN.

[IpakTHKO-OPHEHTUPOBAHHBIE 3adaHusl (KaKk TEOPEeTHYECKHe, TaK W pacueTHHIC),
HaTpaBJICHbl Ha DPa3BUTHE pE3yIbTaTOB OOyYeHHS OCHOBHOTO Momynst (pasmensl: «OCHOBBI
CTpoeHHusl BemlecTBay, «CTpoeHUE U CBOICTBA HEOPraHUYECKUX / OPraHUYECKUX BEIIECTBY,
«KuHeTnueckue u TepMOIUHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEaKIHii»,
«/lucnepcHple CHUCTEMBI») U BBIBICHHE XHMHUYECKOW CYIIHOCTH OOBEKTOB MPHUPOIDI,
MPOU3BOJICTBA U OBITA, C KOTOPHIMHU YEJIOBEK B3aMMOJEHUCTBYET B MpOLECCE MPaKTUYECKOU
JEeSTENHHOCTH (MPUKIIATHON MOJTYIIb).

[Ipn  wu3yyeHMH  JUCHMIUIMHBI  «XUMHUS»  HPAKTUKO-OPUEHTHPOBAHHBIE  3aJaHUA
MIPUMEHSIOTCS U1 aKTHUBU3alMH y4eOHO-TI03HABATENbHOM AEATEIbHOCTH 00YydJalomuXcs MyTeM
«TIOTPYKEHUSD» UX B MPOOIEeMbl XMMHUUECKUX HCCIEI0BaHHM, BOSHUKABUINX B HICTOPUU Pa3BUTHUS
HayKH, WU UMEIOIINX MPAKTUYECKOe 3HAUCHUE JIJISl YeTIOBEKa.

[IpakTuKO-OpUEHTUPOBAHHBIX ~ 3a7aHuil 1o  pazgenam  «CTpoeHHe U CBOMCTBa
HEOPraHNYECKUX BelecTB», «CTpoeHre U CBOWCTBA OPraHUYECKUX BEILIECTBY.

1. Kap6okcurepanusi

Hassanue temebl Tema 3.3. «lIpou3BOJICTBO HEOPraHMYECKUX BEIIECTB.
3HaveHHE W MPUMEHEHHE B OBITY U Ha ITPOU3BOJICTBE

PGSYHLTaT O6yLICHI/I$I OO00CHOBEBIBATh 3HAYEHHE U IMPUMCHCHHUC HCOPIraHNYCCKUX
BCIICCTB B OBITOBOM U HpOH3BOI[CTB€HHOﬁ ACATCIIBHOCTH
YCJIOBCKA UX (1)I/ISI/IKO'XI/IMI/IIIGCKI/IMI/I CBOMCTBaAMH

OO01111e KOMIIETEHIINN OK 01, OK 02

A 3HaKOMO JIM BaM MOHATHE «KapOokcuTepanus»? B TepaneBTHUECKUX LEIAX UCIOIb3YIOT
razoobpasHoe BemiectBo. Ilo 3Tol mnpHuMHE NOJOOHYIO METOJUKY HAa3bIBAIOT «Ta30BBIMU
yKoJaMH». OTa METOJMKa HCIIOJB3YeTCsl JJIS JICUEHUsl CepJIeYHO-COCYAUCTBIX 3a00JieBaHU,
MOBBIIIEHUS 2JACTUYHOCTU KOKU. [lOoBBINIEHWE COAEp)KaHMS ATOrO rasa B KPOBH T'OBOPHUT O
HeKauecTBeHHON (yHkunu kpoBu. Camoe yIUBHUTEIBHOE, YTO OHO HCIIOJIB3YETCS B TBEPAOM
BUJIE€ B MHUIIEBOM NPOMBIIIJIEHHOCTH JJsl XpaHEHHs U MEepeBO3KHU MPOAYKTOB: PBIOBI, Msca,
MOPOKEHOTO.

3aganue

Bri0epute oaMH NpaBUIbHBIN OTBET:

1. O KakoM BelECTBE UJIET peub?
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A) yriekucislii ra3

b) xucnopon

B) ammuak

2. KakuMu XMMHUYECKUMH CBOMCTBaMU 00J1a/1aeT 3TO BELIECTBO?

A) KUCTOTHBIMU

b) ocHoBHBIMU

B) amdorepuapiMu

3. C yem MOXeT BCTyNaTh BO B3aMMOICHCTBHUE?

A) ¢ BO/I0, OCHOBHBIMH OKCHJIaMH, IEI0YaMH, HEKOTOPBIMHU COJISIMU

B) ¢ Bono#, KHCIOTHBIMU OKCHIAMH, IIEI0YaMH, HEKOTOPBIMU COJISIMH

B) ¢ Bono#i, KHCTIOTHBIMU OKCHUAAMU, KUCIIOTaMHU, HEKOTOPBIMH COJISIMH

4. C noMOIIIbIO KaKOTO BEIIECTBA €r0 MOXHO OOHAPYKUTH?

A) penondranernna

b) 6pomHOIi BOBI

B) u3BecTKOBOI BOIBI

5. TlpuBeaute QaKThl, KOTOpBIE JOKA3bIBAIOT OTPHUIATEIHHOE BIMSHHE ITOTO Taza Ha
KeIyJJOYHO-KUAIICYHBIN TPAKT YeIIOBEKa.

2. IToBapeHHas1 COJIb

HaszBanue tembl Tema 3.3. «lIpou3BOACTBO HEOPraHMYECKHUX BEIIECTB.
3HaueHue U NpUMEHEHHE B OBbITY U Ha TIPOU3BOCTBE»

Pesynbrar 00yuenus O60CcHOBBIBaTh 3HAUEHNE U IPUMEHEHUE HEOPraHUYECKUX
BEUIECTB B OBITOBOI M MPOM3BOJCTBEHHOMN NESTENbHOCTH
4esioBeKa UX (PU3MKO-XUMUYECKUMU CBOMCTBAMU

OO01me KOMIIETSHITUN OK 01, OK 02

N3BectHO, uTO B MHUpe Ao0ObBaeTcss mpuMepHo 100 MIJTHOHOB TOHH MOBAapEHHOM COJIM B
roa. Ha numieBbie HYXIbl paCXOIyeTCS OKOJIO OJHOM YETBEPTOM YaCTH ATOTO KosimdecTBa. Kyna
’Ke UIEeT OCTaIbHAas COJb?

[ToBapeHHast colb COBEpIIEHHO HEOO0XOaUMa MIPH TPOU3BOJICTBE MSICHBIX M PBIOHBIX
KOHCEPBOB, OHa HCIIOJB3YETCS B METALTYPrUYeCKOM OTpaciyd MPOMBIIIJICHHOCTH, TMpHU
00paboTKe MEXOB M Pa3IMYHBIX KOX, B MPOIECCE MPUTOTOBICHUS MbLIA, HACT JUIS MOTYYCHUS
KaJIbIIMHUPOBAHHOW COJBI, TpHUMEHseTcs B MeauiuHe. OCHOBHOW NOTPEOUTENb COMM —
XUMHUYECKass OTPACb MPOMBIIIJIEHHOCTH. B 3TOH 007acTH MCHOJIB3yeTCs HE TOJIBKO cama COJlb,
HO W 3JIEMEHTHI, COCTaBJIAIONIME €e. B mporiecce anekTposm3a ee pacTBopa IOJIy4arT XJIop,
BOJIOPOJ M enkuil HaTp. M3 pacTBOpa €IKOro Harpa MOJy4aroT TBEPAYIO LIEI0Yh — KayCTHK.
CoeauHsist BOJIOPOJI € XJIOPOM, MOJYYaIOT COJITHYIO KUCIIOTY.

3agaHne: cOCTaBbTE YPABHEHHS, ONIMCAHHBIX B TEKCTE PeaKIMid.

3. Auerujie”

Hazpanune Tembl Tema 3.3. «HpOI/ISBOI[CTBO HCOPraHM4CCKUX BCHICCTB.
3HadeHuEe U IIPUMCHCHUC B 6BITy " Ha MMPOU3BOACTBEC»

PeBy.]'ILTaT O6y‘{eHI/IH OO0O0CHOBBIBaTh 3HAYCHUE H MPUMCHCHUC HCOPTAHNYCCKUX
BCIICCTB B OBITOBOH U HpOH3BOI[CTBGHHOI>i ACATCIIBHOCTHU
YCJIOBCKaA UX (I)I/IBI/IKO'XI/IMI/I‘IGCKI/IMI/I CBOMCTBaMH

OO011e KOMIIETEHITUN OK 01, OK 02

O)IHI/IM N3 CaMbIX PpaclpOCTPAHCHHBIX CII0C000B CBApPKHU IUIABJICHUEM SABJISICTCA TIa30Bas
CBapKa, KOTOpas HNPOU3BOJUTCA C O6paBOBaHI/IeM ra3oBOI'0 IINIaME€HHU B KaHajlax CBapOLIHOI\/'I
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ropenku. (OOpazoBaHME Ta30CBApOYHOrO IUIAMEHM HEBO3MOXKHO 0e€3 Ta3a aleTHJICHA.
TexHuuecKkuii aleTHIICH MOJIy4aroT U3 Kapouaa KaabIlHsl.

3aganue

1. OObscHUTE, Kakoi (U3MYECKUN TOKa3aTelb IMO3BOJSET HCHOJB30BATH AIETUIICH IS
CBapOYHBIX paboT;

2. CocraBbTe ypaBHEHHUE pPEAKLIUU [IOJIy4YEHUS alleTUIICHA;

3. CocTaBbTe ypaBHEHHE PEAKIIMU TOPEHUS alleTHUIICHA;

4. Bpluucnure 0o0bEM aleTWIEHA IOJIYYEHHOTro W3 KapOuja kaiblus maccod 128 T,
coaepxamiero 5% mnpuMecei, eciiu BBIXOJ aleTwieHa coctaBisieT 80% OT TeopeTH4ecKu
BO3MOYHOTO.

4. MoJioyHasi KHCJI0TA

Ha3Banne Tembl Tema 4.3. «Oprannyeckue BEILIECTBA B
KHU3HENEATEIbHOCTH  4yenoBeka.  IlpousBoactBo  u
IpUMEHEHNE OpraHUYeCKHX BEIIECTB B
IPOMBILITIEHHOCTH

Pesynbrar 00yuenus O60cHOBBIBaTh 3HAYEHHE W MPUMEHEHUE OPraHuYEeCKHX

BEIIIECTB B OBITOBOM M MPOU3BOJACTBEHHOM NEATETHHOCTH
YenoBeKa X GU3HKO-XUMHUECKHUMHU CBONCTBAMHU

OO01re KOMITETCHITUH OK 01, OK 02

[IpomMexXyTOYHBIM MPOJAYKTOM OOMEHA Yy TEIUIOKPOBHBIX >KMBOTHBIX SIBJISIETCS MOJIOYHAS
KHCJIOTA. 3amax A3TOW KHCJIOTHI KPOBOCOCYIIME HACEKOMBIC YIIABJIMBAIOT HAa 3HAYUTEIHLHOM
PACCTOSTHUU.

3apanue

1. ITouemy Hacekombie (KOMapbl) OBICTPO HAXOISAT CBOIO KEPTBY?

2. YcranoBute (GopMysy MOJOYHOW KHCJIOTHI, KOTOpas MOMOTaeT HACEKOMBIM HaXOIUTh
TEIUIOKPOBHBIX JKUBOTHBIX, €CJIM MAacCOBBIE JOJU DJIIEMEHTOB B HEW COCTAaBIISIOT: yriiepoaa —
40,00%, Bogoponaa — 6,67%, kucnopoaa — 53,33%.

3. CocraBbTe CTPYKTYpHYIO (opMysay MoOOUHON KuCaoThl. HaszoBuTe KuCIOTY TI0
Homenkiarype MIOITAK.

4. Ha oCHOBaHWMM CTPOCHHS MOJIOYHOW KHCJIOTHI CJCIIAUTE€ BBIBOJ O €€ XHUMHUYECKUX
CBOMCTBaX.

5. HalimuTe B MHTEpHETE WM JAPYrUX UCTOYHUKAX MHGOPMAIMIO O MPUMEHEHUH MOJIOYHOU
KHUCJIOTEL.

5. /Kene3Hrplil KoTueqad

Hazpanune Tembl Tema 5.1 Kunermueckue 3daKOHOMCPHOCTH IIPOTCKAHUA
XUMHNYCCKHNX peaKL{I/Iﬁ

PGSYHLTaT O6yLICHI/IH XapaKTepnsoBaTL KHHCTHYCCKHUC 3aKOHOMCPHOCTH
MMPOTCKAHUSA XUMHWYCCKUX peaKI_lI/Iﬁ

OO011e KOMIIETEHITUN OK 01, OK 02

3HaHKWEe BIUSHUA Pa3JIMIHBIX Q)aKTOpOB Ha CKOPOCTb XUMHYECKOM pCaKknuu MUpOKO
MPUMCHACTCA B IMPOMBIIIJICHHOCTH. HaHpI/IMep, nepBasa CTausa IOJYYCHUA CepHOP'I KHCJIOTHI B
MMPOMBIINIJICHHOCTH - OO0KHUT KEJIE3HOTO Koaquc€agaHa

4FeSy(tB) + 110 = 2Fe203(tB) + 8S0:2(r) 1+Q

3aganue:

[pemioxure MUHUMYM 2 (haKTOpa, KOTOPIE MOIJIM Obl YBEJIUYHMTH CKOPOCTH XMMHUYECKOH
pCaKkIuu.
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2.2. OuneHoyHble cpeacTBa PyOeKHOro (TeMATHYeCKOro) KOHTPOJISI IO JAMCUHMILIMHE
«XuMHUD

PyOexHblii (TeMaTHYeCKUil) KOHTPOJIb MO IUCHHUIUIMHE «XHUMHUS» TPOBOAUTCA B (opme
KOHTPOJIBHBIX paboT MO pa3jenaM OCHOBHOIO MOJYJS Ha OTICNBHBIX 3aHATHUAX, KEHCOB U
y4eOHO-HCCIIeI0BATEIbCKUAX MTPOEKTOB.

2.2.1. KonTpoJbHble padoThl 1O pa3aejiaM

KonTponpHble paboTBl MO XUMHH KaK OIICHOYHBIE CPEICTBA PYOESKHOTO KOHTPOJIIS
3aBepLIAIOT U3yYEHHE TEMAaTUYECKUX Pa3/IeJI0B OCHOBHOTO MOAYJIS.

Paznen 2. Xumuuyeckue peaknuu. KontpoabHasi padora «CrpoeHue BeliecTBa M
XHMHUYECKHE PeaKIum

KonTpoabHnas padora B popme TecToBbIX 3ananuii (I).

1.0OT™MeThTE CXeMBbl TOMOTE€HHBIX PEAKITUM:

a) 4P +50,—;

6) 2H> +O2—;

B) 2H2S+ SO2—;

r) 2NH3+ H2SO4—.

2.0TMeTbTE CXEMBI T€TEPOT€HHbIX PEAKIIHIL:

a) Cu+ Bro—;

0) C + H20—;

B) 3Ho+ CO—;

r) CH30H + H2SOs—.

3.0TMeThTE CXEMBI PEAKIINN 3aMEIICHUS:

a) Cut 2AgF—;

6) P20s +2 HNO3z—;

B) 2Al+ Fe2O3—;

r) CoHa+ Bro—.

4.0T™MeThTE CXeMBI PeaKInii 0OMeHa:

a) HoO+ Clo—;

6) HCl+ NHz—;

B) CoHo+ Hr—;

r) CuO + H2SOs—.

5.0TMeThTE CXeMBbI PEAKIIUN TPUCOCANHEHNS:

a) Zn(OH)2+ 2NaOH—;

0) 2 FeCl+ Clo—;

B) Cu(OH)2+ 2HCI;

r) Fe+ +2AgNOs—.

6.Kakue peakuuu sSBISIOTCS 3K30TEPMUYECKUMU:

a) CHs+ 202=CO2+ 2H0;

0) S+ O2=S0g;

B) N2+ O2=2NO;

r) 4P +50,= =2P20s.

7.Kakue peaklinu ABIJISIOTCS SHAOTEPMUUYECKAMHU:

a)2KClOs= 2KCI+30;

0) 4NH3z+ 502= 4NO+ 6H>0;

B) 2NaOH + H2SO4= Na,SO4+ 2H>0;

r) SO3+ H20=H2S0a.

8.0TMeThTE cXeMbl HeOOPATUMBIX PEaKIUH:

a) CuO + H2SOs—;

0) KCI+ HBr—;

B) CHst+ 202—;

r) 4P + 302—.
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9.I1pu cropanuu 1 Mok rpadura B M30BITKE KHCIOpoaa Beiensercst 393,5 kJ[x TemioTh.

Kakyro maccy rpadura Hy>)KHO CKedb, 9TOOBI BBIIETUIOCH 7870 K/ TEmIoTh:

a) 110

0) 120 1;

B) 240 1;

r)3935r

10.ITpu cropanuu 1 r Bogopoaa Beiaensercs 143 x/x saeprun. TermoBoit 3dhdekr

JTAHHOW XMMHUYECKOW pEeaKUrn PaBEH:

a) 286 k/Ix;

0) 362 x/Ix;

B) 572 xJIx;

r) 623 xJIx.

3agaHus 1J151 NMCbMEHHOI KOHTPoJIbHOM padoTsl (1I).

1. [IpuBenute GopMyIbl CIEAYIONIMX BEIIECTB: THUIPOKCU KaJAMUS, HUTPAT Oapus, HUTPU]
kampius, cynbpua ceuHua (II), oxcmny wmemm (I), THUAPOKCOHUTpPAT — ATIOMUHUA,
JTUTHAPOKCOHUTPAT AIFOMUHUS, TUAPOCYNIbGU HATPUSI, TUTHAPOAPCCHUT KaJTHsl.

2. Hanummure ypaBHEHUs peakiuil:

a) OKCH/J] aJTFOMUHHUS C CEPHOM KUCIIOTON

0) OKCHI HaTPHsI C COJISTHOM KUCIIOTOM

B) okcuya menu (1) ¢ okcumom azora (V)

) okcuaa Kanus ¢ okcuaoM cepsl (V1)

3. CocraBbTe ypaBHEHHE TUApPOIHM3a (MOJIEKYISIPHBIE, MOJHBIE M COKpAIlleHHblE HOHHO-
moutekyssipabie) Cra(SO4)s. Kak mpoTekaeT rHapoin3: Mo KaTHOHY, aHHOHY WJIHM 10 KaTHOHY U
aHUOHY?

4. K 140 r cnnaBa, conxepxauiero 20% menu u cepedpo, nobasuwnu eme 10 r cepebpa.
KakoBa MaccoBas 10151 ME€IU B TOJTy4€HHOM CILJIaBe?

Pasnea 3. Crpoenune M cBoOiicTBa Heopranuveckux BemlecTB. KoHTpoabHas padora
«CBOICTBA HEOPTraAaHUYECKHUX BelEeCTB)

KonTpoabHasi padora B popme TecToBbIX 3aganuii (I).

1.0Oxcup cepol (IV) BbIcTymaeT Kak KHCIOTHBIN OKCHJ B PEAKITUH C:

a) CepOBOJIOPOJIOM;

0) BOJIOIA;

B) KHCJIOPOJIOM;

') OKCUJIOM HaTpUSL.

2.Kakue okcuapl SBISIOTCS KUCIOTHBIMHU:

a) okcua mapranna (VII);

0) OKCHI aJTFOMUHHUS;

B) okcun azora (V);

r) okcua Mapranna (II).

3.Kakue oKCHBI SIBISIFOTCSI OCHOBHBIMU:

a) OKCHJ1 OepHILIUS;

0) OKCH MarHus;

B) okcua meau (I);

r) okeun xpoma(VI)

4.B Kakux peakuusax

okcua memu (II) mposiBrsieT cBOiicTBa OCHOBHOTO OKCHIA!

a) CuO+ Ha—;

6) CuO + HCl—;

B) CuO + CO—;

r) CuO + H2SO4—

5.Kakue okcupl SIBISIOTCSI OCHOBHBIMU:
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a) OKCH/JI IIMHKA;

6) oxcun xpoma (I11);

B) OKCH/I KaJIHS;

r) okcu xkenesa (II)

6.0xcun meau (1I) moxer pearupoBaTs c:

a) BOJIOPOJIOM;

0) okcuaoMm yriaepona (11);

B) OKCHJIOM HaTpus;

I') BOJIOH.

7.0xcun kpemuus (IV) pearupyer c:

a) H20;

0) H2SOq;

B) HF;

r) NaOH

8.Kakue OKCHIIBI SIBIISTFOTCS KHCIIOTHBIMHU OKCHIAMHU:

a) CrO;

0) Cr20s3;

B) CrOs;

r) SO3

9.KHCITOTBI —3TO0 3JEKTPOJIHMTHI, TPU TUCCOIMAINN KOTOPBIX B BOJIHBIX PacTBOPAX

00pa3yroTcs B Ka4eCTBE KATHOHOB TOJIBKO:

a) KaTHOHBI AMMOHHSI;

0) TUIPOKCHI-UOHBI;

B) aTOMBI BOJIOPO/IA;

T') HOHBI TUJIPOKCOHMSI.

10.Camoii CMIbHOM KUCJIOTON U3 EPEUUCICHHBIX HUXKE SBIISIETCS:

a) HoS;

0) H2SOs3;

B) HBr;

r) HF

3aganus 1J151 TMCbMEHHOH KOHTPOJIbHOM PadoThI

1. MaccoBble J0dM OKCHUIOB HATpHs, KalblUsg M KPEMHHUS B OKOHHOM CTEKJIE

cocTaBisitoT cooTBeTCTBeHHO 13,0, 11,7 u 75,3%. Kakum MOJISIpHBIM OTHOILIEHUEM
9THUX OKCHJIOB BbIpaxaercs coctaB crekia?CocrtaBbTe  (OpMYNbl  KHCIOT,
COOTBETCTBYIOIIMX OKcHiaM, U HazoBHTe ux: SOz, SeO2, P203, MnO:s.

3. [Ipu momo1y Kakux peakuuii MO>KHO OCYILIECTBUTh MIPEBPAIICHHUS:

CuCOz — Cu(HCO3)2 — (CuOH)2CO3z — CO2

Paznen 4. Crpoenme um cBoiicTBa opranmvyeckux BemecTB. KoHTposabHasi padora

«CTpoeHue 1 CBOCTBA OPraHU4YeCKHUX BelleCTB)
Tematnueckuid KOHTPOJIb OCyIIecTBiIseTCS MeToaoMm TectupoBanust (I) wmu B dopme
MMCBMEHHOU paboThl, BKIIOYAIOIIEH MpaKkTuieckue 3ananus u 3aaaqn (II).

KonTpoabHnas pabora B popme TecToBbIX 3ananuii (I).

1. BemecTBO, cOCTaB KOTOPOTO BBIpaXK€H MoJeKyssapHOU (opmynoir CsHs, oTHOCHTCH K
KJiaccy:

1) apenst

2) aJKaHbI

3) aJIkeHbI

4) aKUHBI

2. Ha3Banwue Bemecta, popmyna koroporo: CHz-CH(CHz)-CH2-CH2-OH

1) 6yranoin-2
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2) meHTaHo-2

3) 2-metunoOyraHo-4

4) 3-metmnOyranoi-1

3. Bemectro, umeromiee popmyny CH>=CH, Ha3biBaeTcs:

1) Tonyon

2) aTUIEH

3) rmuepuH

4) mponaHo

4. BemiecTBo, Ha3BaHUE KOTOPOTO MPOITMOHOBAS KUCIOTA, IMEET POpMYITy:

1) Co2HsOH——

2) (CHs)2NH

3) CH3-CH»-COOH

4) CsHyOH

5. [Ins aJlkaHOB XapakTepHa peaKIus:

1) mpucoeaunenus Ho

2) XJIOpUpOBaHUsS Ha CBETY

3) obecuBeunBanus pactBopa KMnOy

4) monuMepu3aun

6. MeTtaHon pearupyer c:

1) HaTpuem

2) BojIOM

3) BoJ10opoIOM

4) MmeTaHOM

7. YKCyCHas KHCIIOTa BCTYMAET B PEAKIIUIO C:

1) AgNO3

2) NaCl

3) Na,CO3

4) H,O

8. BepHbI 11 yTBEpKICHHUS:

A. AMUHBI IPOSIBJISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKHUCIIOTBI MPOSBIISIOT TOJBKO OCHOBHBIE CBOMCTBA

1) BepHO TOJIBKO A

2) BepHO ToJIbKO b

3) BepHbI 00a yTBEPKACHUS

4) HEBEpPHO HU OJIHO W3 YTBEP)KJICHUM

9. Vpasuenue xumudeckoit peakiun CoHg+Clo—CoHsCI+HCI siBrstercst:

1) peakiuei 3amMelieHus, MPOTEKAIOIIEH 10 PaAUKAILHOMY MEXaHU3MY

2) peakiuei IprucoeIMHEHus, MPOTEKAIOIICH 10 paJuKaIbHOMY MEXaHU3MY

3) peakiueil 3amMelieHus1, MPOTEKAIOIIEH 10 HOHHOMY MEXaHU3MY

4) peakiueil NpucOeTUHEHUS, MPOTEKAIOIIEH M0 HOHHOMY MEXaHU3MY

10. B peakuuio «cepeOpsHOTO 3epkaia» (C aMMHAayHBIM PAcTBOPOM OKcHla cepedpa)
BCTYIIAET:

1) sTanon

2) rIroKo3a

3) rmuepuH

4) xkpaxman

11. VYcraHoBUTE COOTBETCTBHE MEXAYy Ha3BaHHMEM BEIECTBA M KJaccoM (TPYIMIOii)
OpPraHUYECKUX COSAMHEHUN, K KOTOPOMY(-0ii) OHO MIPUHA/IJICIKHUT.

HazBanwue BemecTBa

A) CH3;COOH

b) CH3-CH2-CH3
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B) CH>=CH-CH2-CH3

I') CH3-CH2-OH

Kinacc opranndeckux coeIMHEHUI

1) oiHOATOMHBIE CITUPTHI

2) yriieBoibl

3) kapOOHOBBIC KHCIIOTHI

4) apoMaTHyECKUE YIrI€BOA0POIbI

5) HenpeeNnbHbIE YTIEBOI0POIbI

6) npenenbHbIE YTIIEBOAOPO/IbI

12. B cxeMe npeBpaleHui

1500°C  Cakr +Br;

CH4 — X1 — 6enzon — X2

BeniecTBamMu X1 U X2 COOTBETCTBEHHO SIBJISFOTCS:

1) anerniien

2) oaTUiEH

3) 6pomOeH30

4) xnopOeH301

5) dbenon

6) IIUKJIOTEKCaH

13. Ompenenure MOJIEKYISIpHYIO (hopMyIy BemecTBa, coaepsxkamero 37,5% yrinepona, 50%
kucioposa u 12,5% Bogopoaa. OTHOCUTENbHAS TWIOTHOCTH TTAPOB ATOTO BEIMIECTBA TIO0 BOJIOPOTY
paBHa 16.

1) CH3OH

2) CoHsOH

3) HCOOH

4) CeHsOH

14. CkoJbKO JIMTPOB BOJOpOoaa moTpedyercs st oopazoanust 10,2 © 3TUIIOBOTO CIIMpTa U3
aleTalib/IeTU/1a, €CIIM BBIXOJ IPOAYKTA peakuuu cocTasiset 80%"?

1)6,2n

2)3,1n

3) 12,75 n

4H11,2n

3aganus AJ151 NMCbMEHHON KOHTPOJIbHOI padoThl

1. JlaiiTe Ha3BaHHs OpPraHUYECKUM COCIMHEHUAM IO XUMHUYECKHUM (opmynam ¢
WCI0JIb30BAHNEM TPUBHAILHOM MIIM MEXIYHAPOAHOM CUCTEMATUYECKO HOMEHKJIIATYphI:

a) CoHsOH

0) (CHs)NH

B) CH3-CH(NH)-COOH

r) CsHoN

1) CH3CH2HC=0

e) CsHsCH>OH

2. CocTaBbTe MOJIHBIE U COKpAIIEHHBIE CTPYKTYpHBIE (HOPMYIbl OPraHMYECKUX BEIIECTB
OT/IENIbHBIX KJIACCOB M0 UX HA3BAHUSIM B COOTBETCTBHH C MEKIyHAPOAHON HOMEHKIATYPOU:

a) METUIIO0EH3071

0) aHUTTH

B) 3-MeTHWIIOyTaHAJb

T') IUKJIOTEKCEH

n) Oyranuen-1,2

€) 2-MeTuinponanon-1

x) OyTun-1

3) aMMHOYKCYCHAasi KMCJIOTa
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3. CocTaBbTe YpaBHEHMSI XUMUYECKHX PEAKIIMM COTTIACHO CXEME IPEBPALLEHUI:

15000C CaKT +Br2

CHs —» X1 — X2 — X3

VYKaXuTe TUIT 1 MEXaHU3M PEaKLINU, HA30BUTE 00pPa30BaBIINECS BEIIECTBA.

4. Onpenenure MOJICKYIISIpHYIO (hopMyIry BemiecTBa, conaepxkamiero 37,5% yrinepona, 50%
kucioposa u 12,5% Bogopoaa. OTHOCUTENbHAS TUIOTHOCTH TAPOB ATOTO BEHIECTBA 10 BOJOPOIY
paBHa 16.

5. CkoybKO JIMTPOB BOAOpOJa moTpedyercs anst oopazoBanus 10,2 T 3TUIOBOTO CiMpTa U3
aleTanabJACeTH/1a, €CJIM BBIXO/I MPOAYKTa peakiuuu coctasiseT 80%?

Paznen 5. KuHermueckme M TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS
xumndyeckux peakuuii. KonTpoabHas paGora «CkopocTh XMMHYECKONl peakuuu H
XMMHYecKoe PABHOBECHE)

KonTtpoJubHas padora B popme TecToBbix 3aganuii (I).

1. @akTop, HE BIUSIONIUN HA CKOPOCTh XUMUYECKON PEAKIINH:

1) Karanuzatop;

2) Uuruburop;

3) ®opma peakITMOHHOTO COCY/Ia;

4) KoHLleHTpaluu pearupyrommx BeIecTs;

2. Kunernueckoe ypaBaenue s peakuuu C + CO2 = 2CO umeer BU:

1) v = K[C][CO2];

2) v = K[CO2]:
3) v=K[COJ?
4) v = K[C];

3. C yBenuueHueM KOHIEHTpPALUMU KUCIOpOoJa B 3 pa3za CKOPOCTh XMMHUYECKOH peakluu,
ypaBHeHue kotopoit CHs + 20 = CO + 2H20:

1) He u3menurcs;

2) YBenuuurcs B 3 pasa;

3) YBenmuuutcs B 9 pas;

4) YMmeHwmuTcs B 6 pas;

4. C yBeqMUEHHUEM JIaBJICHUS B 3 pa3za CKOPOCTh mpsiMoi peakuuu Nz + O = 2NO Bo3pacTer:

1) B 9 pas;

2) B 6 pas;

3) B 3 pasza;

4) He u3meHurcs;

5. CKOpOCTh peakIiy MKy OKCHIOM MEIU U COJSTHOM KUCTIOTOM YBEIUYUTCS MPU:

1) [oBbllIeHNE TaBICHMUS,

2) YBenu4eHuu KOHIICHTPAIIUH KUCIOTHI;

3) [loHmwxkeHuu TemMmepaTypsl;

4) JloGaBieHUHU KaTaanu3aTropa;

6. OT yBenuueHUs IUIOUIAJM MOBEPXHOCTU CONPHUKOCHOBEHHUS PEArHpyIOIIUX BEIIECTB HE
3aBUCHUT CKOPOCThH PEaKIINU:

1) Marnust ¢ cepHO KUCIIOTO1;

2) A3oTa ¢ BOJIOPOIOM;

3) Oxcuaa KajabIus ¢ BOJOM,

4) Kanbus ¢ KUCIOpoaoM;

7. YBenuueHuto ckopocTty npsimoit peakuuu N2 + 3Hz = 2NH3 cioco6etByer:

1) VBenuueHue KOHIIEHTPAIIMH aMMHUAKa;

2) [IpoBenenue peakiuu B MPUCYTCTBHUH KeJe3a;

3) IlpoBeneHue peakuu B cocyze 00JbIIero oobema;

4) YMeHbIIIeHHe KOHIIEHTPAIlUU a30Ta;

8. CKOpOCTh peaklny a30Ta ¢ BOJIOPOIOM YBEIHUUUTCS MPH:
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1) Mcnonb30BaHUM KaTaau3aTopa;

2) Ilpu nOHMKEHUH TEMIIEPATYPHI;

3) Ilpu noHMW>KEHUU IABJICHHUS;

4) Ilpu “cnoab30BaHUM UHTUOUTOPA;

9. Cxopoctb peakiuu nuHka c 0,1%-0i1 cepHON KMCIOTON YBEIUUUTCS IPU:

1) YBenuuenuu naBiaeHUs;

2) U3menbueHnH LIMHKA,

3) Pa3baBnenuu pacTBOpa KUCIIOTHI,

4) OxnaxICHUH PacTBOPa KUCIIOTHI;

10. Cxopocts peakuuu FeS + 2HCI = FeCl, + H2S1 yBenuuutes npu:

1) Paz6aBiieHun pacTBopa KUCIIOTHI,

2) YBenu4eHnH JIaBJICHNUS,

3) HobaBiiennn kaTaiu3aTopa;

4) Usmenbuenun FeS;

11. Cropocts peakiuu CaCO3z + 2HNO3 = Ca(NO3)2 + H2O + CO21 noHU3UTCS MpH:

1) [loBeIlIEHUM TEMIIEpaTYpBI;

2) IloHmwxeHnu aBJICHNUS,

3) IloBbITIIEHUY TaBJICHUS;

4) Paz0aBieHnH pacTBOPA KUCIOTHI

3agaHus 1J151 NMCbMEHHOI KOHTPoJibHOM padoTsl (II).

1. Peakums mpotekaer no ypaBHeHuto 2A + B = C + 2D. HavanpHas KOHLEHTpanus
BemecTBa A paBna 0,89 monb/n, a uepe3 15 ¢ — 0,63 momnb/n. Berancaute cpeaHIor CKOPOCTh
peaxiuu.

2. TemnoBoit »ddexT peaknuu B3aUMOJCHCTBUSA KPUCTAJUTMYECKOTO AJTIOMHUHHS C
razoobpasHsiM xjsopoMm paBeH 1408 k/[x. 3amumure TEPMOXMMHYECKOE YpaBHEHHE JTOM
PEeaKIMK ¥ OTPEIEITUTE MacCy alFOMUHUS, HEOOX0IMMOTO JIIs TToTydeHus 633,6 kJI>K TeTIOTH ¢
MCI0JIb30BAHUEM ATOM peaKIIUu.

3. Ilepeuncnute ¢akTophl, KOTOpble OyIyT CMEIIATh IMOJIOKEHHE PAaBHOBECHUSI B CHCTEME
BIIPaBO:

1)CO2n+C <= 2CO1H-Q

2) 2CO 0+ 02 n = CO2 +Q

3) Hy () + Cl ) < 2HCI () + 184,5 [Tk

Pasnen 6. [AucnepcHble cucrembl. KoHTposibHasi padora mo Teme «J/lucnmepcHbie
CHCTEMBI»

KonTpoabHasi padora B popme TecToBbIX 3aganuii (I).

1 KoytouHbIe CUCTEMbI OTHOCSITCS K:

a) TETEPOTCHHBIM; 0) TUCIIEPCUOHHBIM; B) TOMOTCHHBIM

2 I'ereporeHHas cuctema, B KOTOPOM JUCIIEPCUOHHAS Cpe/ia SIBJISICTCS T'a30M, a AUCIIEpCHAs

(a3za KUJKOCTHIO HA3BIBACTCS:

a) SMyJIbCHs; 0) THAPO30IIb; B) a3P030J1b.

3 Konnonanas yactuma( rpanysia), 00pa3yercs COTJIacCHO ypaBHEHUIO PEAKIIHH

AgNO3 + HCIuz6 =AgCl +HNO3 umeer 3apsia:

a) MOJIOKHUTENBHBII; 0) OTpUIIATEIbHBIN; B) HYJIEBOH.

4 Haubouiee pacrpoCTpaHEHHBIM METOJOM OUYMCTKU KOJIOMIHBIX CUCTEM SIBIISIETCS:

a) muanus; 0) Koarynsus; B) NeNTH3AIUS.

5 Ecnu qucniepcuoHHas cpena TBepaas, a qucnepceHas (aza razoo0pasHasi, TO CUCTEMY

Ha3bIBAIOT:

a) SMyIbCUU; 0) TBEP/bIE TICHBI; B) B3BECHIO.

6 CriocoGHOCTb 30J1€H COXpaHTh CTENEHb AUCIEPCHOCTH HOCUT Ha3BaHHUE:!

a) TepPMOJIMHAMUYECKON HEYCTOMYNBOCTH;

50



0) arperaTMBHOM yCTOHYHNBOCTHIO;
B) TEPMOJAMHAMUYECKON YCTONYMBOCTHIO.
7 Kak BausieT Ha CTeTICHb TUCCOIMAIINN pa3baBieHue?
a) yBEIIMYUBALTCS; 0) YMECHBIIIACTCS; B) HE BIUSET.
8 KonuenTpaiust HOHOB BOJIOPOJA B IIEJIOYHOM Cpeie:
a) H'< 7;6) H™>7; B) H =7
9 Uto 3HaYuT pacTBOp IIIHOKO3bI ¢ MaccoBoi noeit 0,157
a) B100r pactBopa 851 BOJibI 1 15 T TIIIOKO3BIL;
6) B 100r pactBopa 15 r rmoko3sl u 100r BobI;
B) B 90r pactBopa 151 riroko3sl 1 90r BObI.
10 UcTuHHBIN pacTBOP OTIIMYAETCS OT KOJUIOUIAHOTO:
a) KOHIIEHTpaIuel; 0) MIOTHOCTHIO;
B) pa3MepaMHy YacTULl PACTBOPEHHOTO BEIIECTBA.
11 Ot yero 3aBUCUT OCMOTHYECKOE JaBJIECHUE OCITKOBBIX paCTBOPOB?
a) OT MOJICKYJIIPHOM Macchl O6emnka; 0) oT 3apsiia Oenka;
B) OT YHCJIa PACTBOPEHHBIX MOJIEKYIL.
12 Kakoii u3 nmpecTaBiIeHHbIX pacTBOPOB 00sagaeT OydepHbIMU CBOMCTBAMU:
a) pacTBOP TIIFOKO3bI; ) pacTBOP XJIOPUAA HATPHS,
B) PacTBOp YKCYCHOM KHCJIOTHI + areTaT HaTpusl.
13 Yemy pasen pH 0,001 M pactBOpa cONSTHON KUCIOTHI:
a)1;0)3
14 Kak 3apsbkeHa KOJUIOWAHAs yacTulla Mulesia?
a) MOJIOKUTENBHO; 0) OTPULIATENBHO; B) JIEKTPOHEUTPATIBHO.
15 s 30015 viouaa cepedpa moaydeHHOTO B3auMOICCTBHEM M30BITKA HUTpaTa cepedpa u
MOAMJIA KaJIHsl, KOAryJISlHI0 MOTYT BbI3BaTh:
a) aHUOHBI ATEKTPOJIUTA; 0) KATHOHBI JICKTPOJIUTA;
B) HEMTpaibHbIE MOJIEKYJIBL.
3ananus AJ151 NMCbMEHHOM KOHTPOJIbHOI padoTs! (II).
KonTtponbHas paboTa COCTOUT U3 IBYX YacTEH:
1. K pacrtBopy, coctosimemy u3 40 r Boasl u 15 T conu, go6aBunu 70 r Boasl u 10 T TOM
e cou. BerarcnuTe MaccoByIO 10110 COJIM B MOJTy4€HHOM pacTBope?
2. Kakas wmacca ¢ochopHoit kuciotel comepxkurcas B 150 ma 0,7M (0,7 monw/mn)
pactBopa?
3. IlmoTHOCTH pacTBOpa CEepHON KHCIOTHI ¢ MaccoBoil monel 35% paBua 1,260 r/cm3.
Onpenennure KOHLIEHTPALUMIO TOTO PACTBOPa B MOJIb/J.

2.3. OueHo4HbIE CPEeACTBA MPOMEKYTOYHOM ATTECTAIUM 0 IUCHUILIHHE «XUMHUD)

[IpoMexxyrouHasi arrecTanus MO JUCHUIUIMHE «XHUMHsS» TPOBOAMTCA B (opme
muhGepeHIMPOBAHHOTO 3a4€Ta.

Kax b1t 5x3aMeHaIMOHHBIN OMJIET COCTOUT U3 TPEX 3aJlaHHIA:

1) Teopernyeckoe 3alaHUE B BUJIC BOMPOCA U3 TEOPETUUYECKOTO COACPIKAHUS OCHOBHOTO W
MIPUKIIATHOTO MOTYJIEH;

2) mpakTU4eckoe 3aJaHue (COCTaBJICHHE YPaBHEHUW XHMHUYECKHUX PEaKUUid C ydacTHEM
HEOPraHMYECKUX WM OPTaHMYECKUX BEIIECTB, B T.Y. IIETOYEK MPEBPALICHUI U KaueCTBEHHBIX
peaxiuit 0OHapYKEHHsI; XUMUYECKHX (POPMYIT HEOPraHUYECKUX U OPraHMYeCKUX BEIIEeCTB, B T.4.
CTPYKTYPHBIX; 3aJlaHUsl 110 HOMEHKJIAType HEOPTaHMUECKUX M OPTraHHMYECKUX BEIIECTB; OIIEHKA
W3MEHEHHUSI CKOPOCTH XHUMHYECKOW pEeakiMu U HalpaBleHUS CMEIICHHUs pPaBHOBECUS C
ucrnosb3oBanneM mpuHnuna Jle-Illatenbe; oleHKa XUMHUYECKOTO cOCTaBa M OOOCHOBaHUE
MIPUMEHUMOCTH 00bEeKTa OMO- WIIH TeXHOC(hEepH! U T.11.);

3) pacuerHas 3amaya (pacyeThl MO YPAaBHEHUIO XMUMHUYECKUX PEAKIIHi, pacdeT MaccOBOU
nonu (Macchl) XMMHUYECKOTO JJIeMeHTa (COCTUHEHHs) B MOJEKyJe (CMecH); ompeselieHue
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npocteiieir GopMysbpl OpraHUYecKOd MOJEKYNbBI, MCXOJs M3 3JEeMEHTHOro cocraBa (B %);
pacueTbl TemIoBBIX S((EKTOB XUMUYECKUX pEAKLIU; pacdyeTsl 3aBUCHUMOCTH CKOPOCTH
XMUMHMUYECKON peaKlMU OT KOHLIEHTPALUU U TEMIIEPATYPHI U T.I1.).

3ananue 1.

Kakoii pacTBOp HCHOJIB3YIOT Il Ka4eCTBEHHOW pEKIMM OIPEIEICHUS XJIOPUIOB,
Opomu0B, Hoaunos? Hanumure ypaBHeHUs! peakiiuii © 000CHYHTE OTBET.

3aganue 2.

Jlana cxema npeBpaleHnui.

C2H50H AI203,400°_) Xl KMnO4, H20, 0-20°_) X2 HBr (u36.), t_) X3 t_) STHH — —>C2H4O

[IponumuTe Bce peakuuu 1 onpenenutsb Beujecrsa X1, X2, X3.

3ananne 3.

Omnpenennure MaccoOBbIC JIOM XUMHUYECKHX JJIEMEHTOB B oOkcuae amoMuHus AlOz wu
BBIPA3UTE UX B IPOILIEHTAX.

52



	Институт военного образования
	Кафедра основ военной службы
	1. Общая характеристика примерной рабочей программы общеобразовательной дисциплины «Химия»
	1.1 Место дисциплины
	1.2 Цели и планируемы результаты освоения дисциплины:
	1.2.1 Цели дисциплины
	1.2.2 Планируемые результаты освоения образовательной дисциплины в соответствии с ФГОС СПО и на основе ФГОС СОО
	2. Структура и содержание общеобразовательной дисциплины
	2.1. Объем дисциплины и виды учебной деятельности
	2.2. Тематический план и содержание дисциплины
	3. Условия реализации программы общеобразовательной дисциплины
	3.1. Оснащение учебного кабинета
	3.2. Информационное обеспечение реализации программы
	3.2.1.Основные печатные издания
	3.2.2. Дополнительные источники
	3.2.3. Электронные ресурсы
	4. Контроль и оценка результатов освоения общеобразовательной дисциплины
	5. Лист внесения изменений

