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1. O0mas xapakTepucTUKAa padoveid MPOrpaMmbl

0011e00pa30BaTEILHON JUCHUILIUHBI « X UMM A»

1.1. MecTo AUCHMIUIMHBI B CTPYKTYpe OCHOBHOH mpodeccuoHAJIbHOM
00pa3oBaTe/IbHOI MPOrPAMMBI

OO0mmeoOpa3oBaTelibHas  JAWCHHMILIAHA  «XUMHS»  SBISETCS  00S3aTENIbHOM  YacThIO
o0mieo0pa3oBaTenbHOro MUKIIa oOpa3oBaTenbHON nmporpaMmbl B cooTBeTcTBHE ¢ PI'OC CIIO 1o
npodeccun/crerpansaoctu 34.02.01CectpuHckoe J1emo.

[lepron oOydeHHs | paclpeieieHUe II0 CeMecTpaM OmpeaeNsseT oOpa3oBaTeabHas
OpTraHM3aIys CaMOCTOSITENIPHO, C YYeTOM JIOTUKH (OPMUPOBAHUS TPEAMETHBIX PE3yIbTaTOB,
001X ¥ MPOPECCHOHATBHBIX KOMITCTSHITUH, MEKIIPEIMETHBIX CBSI3EH C IPYTHMH JUCIUILUTHHAMUA
o011eo0pa3oBareabHOro U 001IeNPOoheCCHOHATBLHOTO IUKIOB Y4eOHOTO MIIaHa.

1.2. e 1 MJIaHUPYeMBbIe Pe3yJbTAThl 0CBOCHHS THCIUTLTHHBI
1.2.1. llesu m 3aaa49i TUCHUILIHHBI

DopMHUPOBAHUE Y CTYJIEHTOB XUMUYECKON COCTABIISIFONIEH €CTECTBEHHO-HAYYHON KAPTUHBI
MHpa KaK OCHOBbI IPUHATHUS PEUICHUH B J>KU3HEHHBIX W IPOU3BOJACTBEHHBIX CHUTYalUsX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOJIHON Cpelie.

3agauu AMCHMILINHBL:

1) chopmupoBaTh MOHUMAaHUE 3aKOHOMEPHOCTEH MPOTCKAHUS XHMHUYECKHX IPOIECCOB U
ABJICHUM B OKPYXAIOIIEH cpeae, MEeJOCTHOM HayyHOM KapTUHBI MHpaA, B3aUMOCBS3M U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHS MPOBOAUTH pACUYCThl MO XHUMHUYECKHMM (OpMyliaM H ypaBHEHHSIM
XUMUYECKUX  peaklMii, IUIAHHPOBAaTb W  HMHTEPIPETUPOBATH  PE3YJIbTAThl  XUMUYECKUX
DKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKH MPOBEACHHUS XUMUYECKHX YKCIIEPUMEHTAIBHBIX HCCIICIOBAHUMN C
co0uTr0/IeHHeM IpaBrJiI 0€30MacHOro OOpPaIeHUs C BEIECTBaMU U J1a00paTOPHBIM 000pYyI0BaHUEM;

4) pa3BUTh yMEHHS aHAJIM3UPOBATh, OLCHUBATH, IIPOBEPATH HA JJOCTOBEPHOCTh M 0000IIATH
MH(OPMALIMI0 XUMHUYECKOT0 XapaKTepa U3 pa3INuHbIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUsS POTHO3UPOBATH TOCIEACTBHS CBOCH JCSITENBHOCTH U
XUMHUYECKHX PUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MTPOLIECCOB;

6) chopmHpoBaTh MOHUMAHUE 3HAYUMOCTH JOCTH)KCHHI XUMHYECKON HAYKH U TEXHOJIOTHIA
JUTSL pa3BUTHS COILIMATILHOM U MTPOU3BOJCTBEHHOMU cdep.



1.2.2. IInanupyemMsble pe3yJibTaThl 0CBOCHHS 001e00pa3oBaTebHOH JTUCHUILINHBI B c00TBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

OBnanenune YHHUBEPCAIbHBIMU y4eOHBIMU
M03HABATEJIbHBIMU JIEHCTBUSAMU:

a) 0a30BbIE JIOTHUYECKHE AEHCTBHS:

- CaMOCTOSITEIILHO (dbopMynupoBaTh 51
aKTyaJlu3upoBaThb  IpobOjieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTAQHABJIMBaTh  CYIIECTBEHHBIH  MpHU3HAK WU
OCHOBaHUA JJIA CpaBHCHUA, KJ'IaCCI/I(bI/IKaHI/II/I u
00001IEeHHS;

- ONpelNeNsIThb  LENu  JIeATENbHOCTH,  3a/1aBaTth

mapaMETpPhl U KPUTEPHUU UX JOCTHUIKCHUSA,

- BbIABJIATE 3aKOHOMCPHOCTH HW IIPOTUBOPCYUUSA B
pacCMaTprUBACMBIX SABJICHUAX,

BHOCUTb KOPPCKTHBBI B ACATCIIBHOCTb, OLICHUBATH
COOTBCTCTBHUEC PE3YJILTATOB MLCJIAM, OLUCHHUBATL PHUCKU

Kon u [Inanupyemblie pe3yibTaTbl OCBOCHUS AUCIIUTLIMHBI

HaMCHOBaHHE

bopMupyeMbIx O6mmel JucuuniuHapHbie2

KOMIIETEHIINH
OK 01. B 4acTtu Tpy10BOro BOCiUTaHus: - BJIAIETh CUCTEMOM XUMHYECKHUX 3HAHUH, KOTOpas BKJIKOYAET:
Bri6upath - TOTOBHOCTb K  TpYyHdy, OCO3HAaHHE LEHHOCTU | OCHOBOIOJATAIONINE  TMOHATHA  (XMMHYECKHH  JJIEMEHT,  aToM,
CIIOCOOBI MacTepcTBa, TPYA0Jto0ue; SIIEKTPOHHAst 000JI04YKa aToMa, S-, P-, d-21eKTpOHHBIE OPOUTAIH ATOMOB,
penieHus 3a1a4y - TOTOBHOCTh K AKTHUBHOMN NEATEILHOCTH | MOH, MOJIEKyJla, BaJleHTHOCTh, JJEKTPOOTPUIATENLHOCTh, CTENEHb
po¢eCCHOHAIIbH TEXHOJOTUYECKOM M COLMAIbHOM HAINPABICHHOCTH, | OKUCIICHUS, XWMHUYECKas CBS3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN
Ol 1eATEeNTbHOCTH CIIOCOOHOCTh ~ WHHUITUUPOBATH, IUIAHAPOBATh M | 00bEM, YIJIEPOJTHBIA CKeJleT, (YHKIMOHAJIbHAS TPyNIa, paauKal,
MIPUMECHHUTEITHHO CaMOCTOSITENTLHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTh; U30MEpHUsl, U30MEPhI, TOMOJIOTHUECKUN PsJl, TOMOJIOTH, YTJIEBOJOPO/IbI,
K pa3JIMYHbIM - WHTEpeC K Pa3iu4HbIM cdepam NpoPecCHOHATBHON | KMCAOPOA- M a30TCOACPIKAIIHNEe COECIUHEHUs, OHOJOTHYECKH aKTHBHBIC
KOHTEKCTaM NEeSATEIbHOCTH, BellecTBa (YriieBOJAbl, KHUPbI, OEJIKN), MOHOMED, MOJIUMEpP, CTPYKTYpPHOE

3BC€HO, BBICOKOMOJICKYJIAPHBIC COCAUMHCHUA, KPUCTAINIMNICCKAasA PEIICTKaA,
TUIIBI XUMHWYCCKUX peaKHI/Iﬁ (OKI/ICJ'II/ITGJ'IBHO-BOCCTaHOBI/ITeJ'II)HI)Ie, 9K30-
U SHAOTCPMHUUYCCKUEC, PCAKIITUN NOHHOT'O mMeHa), pacTBOp, SJICKTPOJIUTHI,

HEDJJIEKTPOJIUTBI,  JJIEKTPOJIUTUYECKAs  AMCCOLMALMSA,  OKHUCIIUTENb,
BOCCTAHOBUTEJIb, CKOPOCTh XHMHMYECKOM  PEaKUHUH, XHUMHYECKOE
paBHOBECHE), TEOPUM U 3aKOHBl (TEOPHUS] XUMHYECKOIO CTPOECHHMS

opranuueckux BemecTB A.M. ByrnepoBa, Teopus 3JI€KTPOJIUTUYECKON
auccoumanuu, nepuoanueckuii 3akoH .M. Menngeneea, 3akoH
COXpPAHEHHUsI MacCChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHH,
(aKTOJIOTUYECKHE CBEJIEHUS O CBOWMCTBaX, COCTaBe, MOJYYCHUU U
0e30macHOM  HMCIOJIb30BAaHWM  BAXKHEWININX  HEOPTaHUYECKUX U
OpPraHWYEeCKUX BEHIECTB B OBITY M TMPAKTUUYECKOW JCATEIHHOCTH
YeJIOBEKa;

= YMCTHb BBIABJIATH XapAKTCPHBIC IPU3HAKU U B3AUMOCBS3b




MOCJIEICTBUN ACATEIbHOCTH;

- pa3BHUBaTh KPEATHBHOE MBIILICHHE WPU PEIICHUU
YKU3HEHHBIX TIPO0OJIeM

0)0a30BbIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIaJICTh HaBBIKAMU y4eOHO-UCCIICIOBATECIbCKON H
MIPOCKTHOM  JICATEIIbHOCTH, HAaBBIKAMH  pa3pCHICHHS
pooem;
- BBISIBJIATD

IMPUYIUHHO-CJICACTBCHHBIC CBA3HU n

AKTyaJIu3UpoOBaTh 3ajavdy, BbIIBUI'aTb THUIIOTC3Yy €€
peliCHUd, HAXOAUTb APryMCeHTBI JId AO0Ka3aTCJIbCTBA
CBOHX yTBep)K,HeHHﬁ, 3a/1aBaTh MMapaMCTpbl U KPUTCPHUH

PCUICHUA,

- aHaJM3UpOBaTh IIOJYYCHHbIE B XOJI€ pEIICHUs
3alaud  pe3yJIbTaThbl, KPUTUYECKH OIICHUBATH UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh M3MEHEHHE B HOBBIX
YCIIOBHUSIX;

'YMGTB HCpCHOCI/ITI) 3HAHUA B HOSHaBaTCJ'II)HYIO n
MPAKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;
UHTETPUPOBATh  3HAHUS W3
MpeAMETHBIX 00JIacTeH;

- yMeTh pasHBIX
- BBIIBUTaTh HOBBIC HJEU, MpeIsiaraTb OPUTHHAIBHBIC
IIoaxoabl 1 peH_IeHI/IH;

- CIIOCOOHOCTH
MO3HABATENBHON M COIMAILHOM MPAKTHUKE

nux HCII0JIb30BaHUA B

HN3YUCHHBIX HOHﬂTHﬁ, NPUMCHATH COOTBCTCTBYIOIIUC IIOHATHUA IIPHU
OMMHUCaHUKU CTPOCHHUA U CBOMCTB HCOPraHMYCCKHUX W OPraHu4YCCKUX
BCIICCTB H HUX HpGBp&H.IGHHfI; BBIABJIATH B3aUMOCBA3b XHMHYCCKHX
3HaHUM C NOHATUSAMU U MPEACTABICHUSAMHU APYTUX €CTECTBEHHOHAYYHbBIX
MIPEAMETOB;

- YMCTh HUCII0JIBb30BATh HanMMCHOBaHUA XUMHUYCCKUX COG,Z[I/IHCHI/Iﬁ
MEKJIYHAPOAHOTO COK3a TEOPETUYECKOW M MPUKIAJAHON XUMHUH U
TPUBUAIBHBIE Ha3BaHMs BaXXHEHIIMX BEIIECTB (STHIJICH, AlleTUJICH,
rnuuepuH, ¢eHon, Gpopmanpaerus, yKCycHas KUCIOTa, TIUIHUH, YrapHbIi
ras, erIeKI/ICJII)If/i ra3d, aMMHaK, ramcHas HN3BECTb, HCramicHasa HU3BECTb,
NUTHEBAsE COJMAa W JIPYTHX), COCTABIATH (POPMYJIBI HEOPraHHMYECKUX WU
OpPraHMYECKUX BEILECTB, YPAaBHEHHUS XMUMHUECKUX pEaKUuid, OObACHATH

HUX CMBICJ; IOATBECPIKAATh XAPAKTCPHBIC XUMHNYCCKHEC CBOMCTBa BCIICCTB

COOTBETCTBYIOIIMMHU  JKCIIEPUMEHTAMH M  3alUCAMH  YpaBHEHHUMU
XAMHYECKUX PEaKIUi;
- YMETH YCTaHaBJIMBATh MPUHAJIE)KHOCTh M3yYEHHBIX

HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB K ONPEJEICHHBIM KJIaccaM U
rpynnaM COeIMHEHWH, XapaKTepu30BaThb HX COCTaB M BaKHEHIIMe
CBOﬁCTBa; OonpeaAcIATL BUABI XUMHUYCCKHUX cBsI3el (KOBaJ'IeHTHaSI, HOHHAas,
BOJIOPO/IHAS),
BEIIECTB; KIacCU(PUIIMPOBATh XUMUUECKHE PEAKIIUU;

- copMHupoOBaTH TMPEACTaBICHUS: O MaTEpUaTbHOM EIMHCTBE MHPA,
3aKOHOMCPHOCTAX MW ITO3HABACMOCTH SIBIICHUM npupoabl; 0 MECTE U

METAJIN4YCCKasd, TUIIBI KPUCTANIMYCCKHUX  PCHICTOK

3HAYCHWH XHMHH B CHCTEME €CTECTBEHHBIX HAyK W €€ pOJH B
oOecrie4eHn YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA: B PEIICHUU
mpo0JieM IKOJIOTHUECKOM, SHEPreTHYeCKON U MUIIEeBON 0e30MacHOCTH, B
Pa3BUTUU MEIUIIMHBI, CO3/IAaHUH HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHHUKOB
SHEPTUH, B 0OECTICUCHUH

paIMoOHAIBLHOTO MIPUPOIONOIB30BaHus, B POPMUPOBAHUHT




MHUPOBO33PEHHUS U OOIIEH KyIbTyphl UEIOBEKa, a TAKKE DKOJIOTHUYECKU
000CHOBAaHHOT'O OTHOIICHUSI K CBOEMY 3JIOPOBBIO U IPUPOJIHOM CpeJie;

- BJIAJIETh CUCTEMOM XUMHYECKHMX 3HAHUH, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATHSA (IOMOJHUTEILHO K CHUCTEME TIOHATHHA
0a30BOr0 ypOBHS) - H30TOIBI, OCHOBHOE M BO30YKIEHHOE COCTOSHUE
aToMa, THOpUAM3AIS aTOMHBIX opOuTaneit, xumudeckas cBs3b (" " u """,
KpaTHBbIC CBS3M), MOJIApHAs KOHIIGHTpAlMs, CTPYKTypHas (opmyna,
uzoMepust (CTpyKTypHasi, reomeTpudeckas (IHC-TpaHC-U30MEPHs), THUIIbI
XUMHUYECKUX peaknuii (roMo- M TEeTepOreHHbIC, OOpaTUMbIe U
HeoOpaTuMbIe), pacTBOpbl  (MCTUHHBIC, JIUCIIEPCHBIE  CHUCTEMBI),
KPUCTAJUIOTUAPATHI, CTENEeHb JAUCCOLMAIMH, JJICKTPOJIU3, KPEKHUHT,
pU(MOPMUHT); TEOPHH U 3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33PEHUCCKUE
3HAHUS, JICKAIIME B OCHOBE MOHUMAHMS NMPUUYUHHOCTH M CHUCTEMHOCTH
XUMHUYECKUX SBJICHUM, COBPEMEHHBIC IIPEJCTABICHUS O CTPOCHUU
BEII[ECTBA HA AaTOMHOM, MOJICKYJIIPHOM W HaJMOJEKYJISIPHOM YpPOBHSIX;
MIPEACTABICHUS 0 MEXaHH3Max XUMHYECKHUX peaxiuii,
TEPMOJIMHAMUYECKUX M  KHHETHYECKHX  3aKOHOMEPHOCTSIX  HUX
MPOTEKaHUsA, O XHMHUYECKOM pPABHOBECUH, MAUCIEPCHBIX CHUCTEMAX,
dakToNornueckue CBEJEHUS O CBOWCTBAaxX, COCTaBe, MOIYyYEHUU U
0€e30macCHOM  HMCIOJIb30BAaHUM  BAXKHEWMIIUX  HEOPTraHWYECKUX U
OpPraHWYEeCKUX BEHIECTB B OBITY U MPAKTHUYECKOW IeATEITHbHOCTH
YeNoBeKa; OOIMMX HAYYHBIX MPHUHIIUIIAX XMMHYECKOTO MPOU3BOACTBA (HA
MpuUMepe TMPOU3BOACTBA CEPHOM KHUCJIOTH, aMMHaKa, MeETaHoJa,
nepepaboTku HeDTH);

- YMETh MPOBOJIUTH PACUYETHI IO XUMHUECKUM (DOopMyJiaM U ypaBHEHHSIM
XUMHUYECKHUX PEaKIUi C UCIMOJIb30BaHUEM (PU3UYECKUX BEITHMYHH (MAacChI,
0o0bema razoB, KOJUYECTBA

BELIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJINYECTBEHHON
CTOPOHBI: PacyeThl MO HAXOXKICHUIO XMMUYECKOH (OpPMYIIbI BEIIECTBA;

pacdeTsl Macchl (0O0beMa, KOJMYECTBA BEIISCTBA) MPOJYKTA PEaKIIHH,
€CTi OJHO W3 WCXOJHBIX BENIECTB JaHO B BHJAE pacTBopa C
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ONPEAEIEHHON MAacCOBOM J0JIEW pAacTBOPEHHOI'O BEIIECTBA WJIM JIAHO B
30bITKE (MMEET MPUMECH); pacdeThl MacCOBOW WU OOBEMHON 10NN
BBIXOJIa TPOAYKTa PEAaKIMH; pPacueThl TEIIOBOro 3¢deKkTa peakuui,
00BEMHBIX OTHOILIEHUH Ta30B;

- YMETh BBISBISITh XapaKTepHbIC MPU3HAKU W B3aUMOCBSI3b M3yYEHHBIX
MOHITHIA, TPUMEHSITH COOTBETCTBYIOIIME IOHSATUS TMPH OIMHCAHUU
CTPOCHMSI U CBOWCTB HEOPTraHMYECKUX U OPraHMYECKUX BELIECTB U MX
NpEeBpaIleHH; BBIBISATH B3aMMOCBSA3b XMMHUYECKUX 3HAaHUH ¢
NOHATUSIMH W TPEJCTABICHUSMU JAPYTUX TMPEAMETOB s Oonee
OCO3HAHHOTO TOHMMAHUS U OOBSICHEHUS CYIIHOCTH MaTepHUATbHOTO
€AMHCTBA MHpPA; HCIIOJIH30BATh CHUCTEMHBIC XUMUYECKHUE 3HAHUA IS
00BsICHEeHUS u MPOTHO3UPOBAHUS SIBIICHUH, HUMEIOIIIX
€CTECTBEHHOHAYYHYIO PUPOY;

YMETh  HCIIOJIb30BaTh HAWMEHOBAHHMS  XUMHYECKHX  COCIMHEHUN
MEXKJIYHAPOAHOTO COK03a TEOPETUYECKOW M MPUKIAAHOM XUMHUH U
TPUBUAIbHBIE HA3BaHUS BEIIECTB, OTHOCSIIUXCS K M3YUYEHHBIM Kjaccam
OpraHMYeCKUX W  HEOPraHMYeCKHX  COCIWHEHWH;  HCII0JIb30BaTh
XUMHUYECKYI0 CHMBOJHUKY JUIsl COCTaBIEHUS (POPMYNT HEOPTaHUYECKHX
BEIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIICHHBIX
U CKEJETHBIX) (OPMYJT OpPraHUYECKUX BEIIECTB; COCTABIISTH YpPaBHEHUS
XUMHUYECKUX pEaKUUd M PACKphIBaTh MX CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKINI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO
OaslaHca ATUX PEaKIMi;, peakirii HOHHOTO OOMEHA MYyTeM COCTaBJICHUS
WX TTOJTHBIX U COKPAIICHHBIX HOHHBIX YPABHCHHI, pPEAKIMH THIPOIIH3a,
peakuui

KOMIUIEKCOOOpa3oBaHusi (Ha TpUMepe THAPOKCOKOMILIEKCOB IIMHKA U
AIOMHHMS); TIOJATBEPXKIaTh XapaKTepHble XWMUYECKHUE CBOHCTBA
BEIIIECTB COOTBETCTBYIOIUMH IKCIIEPUMEHTAMH M 3alUCSIMH YPAaBHEHHI
XUMHUYECKHUX PEaKIUii;

- yMeTb KJ1accu(UIUPOBAaTh HEOPraHMUYECKHE U OPraHNYECKHUE BEIEeCTBA
U XUMUYECKUE PEaKIMU, CaMOCTOSITEIBHO BBIOMPATh OCHOBAaHUS H
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KpUTEpUU IS KJIACCU(PUKAIMUA H3YyYaEeMBIX XUMHYECKHX OOBEKTOB;
XapakTepu30BaTb  COCTAaB M  BAXXKHEHWILIHME  CBOMCTBAa  BEILECTB,
IPUHAUIEKAIIMX K ONPEIEJIIEHHBIM KjlaccaM U TIpyIIaM COEAMHEHUN
(mpocThle BelIEeCTBA, OKCHUJbI, THIPOKCHIIbI, COJHU; YIJIEBOJAOPOIBI,
pOCThIe APUPHI, CIUPTHI, (PEHONBI, aTbIAETUIbl, KETOHbI, KapOOHOBBIE
KHCIIOTBI, CJIOKHBIC (UPBI, KUPBI, YIIICBOABI, aMHUHBI, aMHHOKHCIIOTHI,
OenKu); MPUMEHATh 3HAHUSA O COCTAaBE M CBOMCTBAaX BELIECTB IS
AKCIIEPUMEHTAILHON IIPOBEPKHU TUIIOTE3 OTHOCHUTEJILHO
3aKOHOMEPHOCTEN MIPOTEKaHUs XUMHUYECKUX peakumii u
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIICHHUS;

- YMEThb TIOATBEpPXKJaTh Ha KOHKPETHBIX IMpUMEpax  XapakTep
3aBHCHUMOCTH PEaKIIMOHHOIN CITOCOOHOCTH OPraHUYECKHX COCAMHEHUN OT
KpaTHOCTH M TUIa KoBajieHTHOH cBsizu (" " m "), B3aMMHOTO BIMSHUS
aTOMOB W TPYII aTOMOB B MOJIEKYyJax; a Takke OT OCOOeHHOCTel
peain3aluy pa3IuuHbIX MEXaHU3MOB ITPOTEKAHUS PEAKIIUI;

- YMETh XapaKTepH30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM
U BO30YXKJIEHHOM COCTOSIHUM) U MOHOB XMMHYECKUX 3JieMeHToB 1 - 4
nepuonoB Ilepuoguueckont cucremsl .M. MenneneeBa U ux BaJ€HTHBIE
"s
opOuTanu, DHEPreTUYeCKue  ypOBHHU; OOBSACHATH 3aKOHOMEPHOCTHU
U3MEHEHHUS CBOWCTB XUMHYECKHX OJJIEMEHTOB U O00pa3yeMbIX HMHU
COEIMHEHUH 10 MEePUOoIaM U rpyIiam

"
b

BO3MOYKHOCTH, HCIIOJIb3ysl TOHSATHS "p",  "d-snexTpoHHBIE"




OK 02.
Hcnons3oBarts
COBpPEMEHHBIE
CpeAcTBa MOUCKa,
aHaIu3a u
MHTEpIpEeTauu
uHbOpMaLUU 1
nH(POPMAIOHHBIE
TEXHOJIOTUH JUIs
BBINOJIHEHUS
3ama4
poheCCHOHATLHO
1 IesATeNbHOCTH

B o6actu IeHHOCTH Hay4HOTO MMO3HAHUS:

- c(OpMHPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HayKd W OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha
Iuanore  KynbTyp, CHOCOOCTBYIOIIETO  OCO3HAHUIO
CBOET'0 MECTa B MOJIUKYJIBTYPHOM MUDE;

- COBEpPILICHCTBOBAHUE  SI3BIKOBOM M  YUTATEIbCKOMN
KYJIbTYpbI

JIFOAbMH U ITO3HAHHA MHUpPA;

KaKk CpC€acCTBa B3aUMOICUCTBHUS MCKOAY

- OCO3HaHHEC IIECHHOCTH Hﬁy‘-IHOfI ACATCIIbHOCTH,
OCYHICCTBJIATD IMPOCKTHYIO u
HCCICAO0BATCIIbCKYIO ACATCIbHOCTE NHANBUAYAJIbHO U B
rpymme;

- OsBnaneuue

T'OTOBHOCTB

YHUBEPCAIbHBIMU y4eOHBIMU
[103HABATEJIbHBIMU JEHCTBUSAMU:

B) paboTa ¢ uHbOpMaIUei:

- BJIAJIETh HaBbIKAMHU TIOJYYeHHS HWHPOpMalUd U3
WCTOYHHUKOB  pa3HbIX  THUIOB, CaMOCTOATEIILHO

OCYILECTBIATh IOUCK, AaHallu3, CHCTEMAaTU3alUI0 U
MHTEpOpeTanuio HH(GOpPMAMK pPAa3IUYHbIX BHUJOB H
¢bopM npencTaBieHMs;

- CO3[aBaTh TEKCTHI B PA3IMYHBIX (pOopMaTax ¢ y4eTOM
Ha3HaueHUs UHPOpPMAllMM U LEJNEeBOH ayauTOpuH,
BbIOMpas ONTUMalbHYIO (OpMY MPEACTABICHHUS H
BU3yalIU3aluy;
- OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(poOpMalnH, €e COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-
TUYECKUM HOPMaM;

- UCTIOJIb30BaTh CpelCTBAa WH(POPMAIMOHHBIX H
KOMMYHHKAIIMOHHBIX peleHnu

KOTHUTUBHBIX, KOMMYHUKATUBHLIX U OPraHU3allMOHHBIX

TEXHOJIOTUN B

- YMETb IUIAHUPOBAaTh M  BBIIOJHATh XMMHYECKUH SKCIEPHUMEHT
(mpeBpallleHus1 OpraHMYECKUX BEILIECTB IPU HArpeBaHUU, IOJIY4YEHUE
STUJIEHA M H3YyYEHHUE €ro CBOWCTB,
aJbJIETU]Ibl, Kpaxmajl, YKCYCHYIO KHCJIOTY; JeHarypauus OelKOB Mpu

Harp€BaHnuu, LBCTHBIC PCAKIIUU 6€JIKOB; IMPOBOAUTL PCAKIIMK HOHHOTO

Kau€CTBCHHBIC pPEaKIMKM Ha

oOMeHa, ONpeeNiaTh CPeay BOIHBIX PACTBOPOB, KAUCCTBCHHBIC PEAKIIMU
Ha cynbdar-, kKapOoHAT- W XJOPUA- AHMOHBI, HA KATHOH aMMOHWSI,

pemarh AKCHEpUMEHTANbHBIE 3a7aud 1o Temam "Mertamiel" U
"HemeTanbl") B COOTBETCTBUHU C IPABUIIAMU TEXHUKU O€30MACHOCTH MPU
oOpamieHMd C BeEIIECTBAMH W JIADOPATOPHBIM  OOOPYAOBAaHHEM;

IIPEJICTABIIATh PE3YIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (JopMe 3alucH
YPaBHEHHMH COOTBETCTBYIOIUX peakUUid M (HOpMyIupoBaTh BHIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIW3UPOBATh XMMUYECKYI0 HH(OpMALMIO, MOJIy4aeMyIO H3
pa3HbIX UCTOYHUKOB (CpeACTB MaccoBoil nHpopmanuu, cetb IHTEepHET U

Jpyrue);

- BIAZICTh OCHOBHBIMH METOJIaMU HAy4YHOTO II03HAHUS BELIECTB U
XUMHUYECKMX SIBJICHUNW (HaONIOAEHHE, W3MEpEHUEe, OKCIIEPUMEHT,
MOJICIIUPOBAHUE);

YMCTH MMPOBOAUTHL PACUCTHI 110 XUMUYCCKHUM (I)opMynaM U YpaBHCHHAM
XUMHUYCCKHUX peaKuHﬁ C HCIOJB30BaHHEM (1)I/I3I/I‘I€CKI/IX BCJIIMYMH,
XapaKTCpU3YIOIMX BEIICCTBA C KOJIUYECTBEHHOU CTOPOHBI: MaAcCCHhI,
o0BeMa (HOpMaJ'IBHBIC YCJ'IOBI/IH) ra3oB, KOJHMYCCTBaA
HCIOJIb30BATh CUCTEMHBIC XUMUYCCKHUC 3HAHUSA I TPUHATHA pCH_IeHI/Iﬁ
B KOHKPCTHBIX XKU3HCHHLIX CUTYalUAX, CBA3AHHBIX C BCIICCTBAMHU U UX

MMPUMCHCHUECM,

BCIICCTBA;

- YMETh CaMOCTOSITEIbHO TUTAaHUPOBATh W TPOBOJIUTH XHUMHYECKUH
AKCIIEPUMEHT (MOJYyYE€HUE U M3YUYEHHUE CBOMCTB HEOPraHUYECKHX H
OpTraHWYECKUX BEIICCTB, peakIy  yrieBOJ0pOI0OB
Pa3IMYHBIX KJIACCOB W KHCJIOPOJICOJEPIKAIINX OPTraHUYECKHX BEIICCTB,
perieHne AKCTICPUMEHTAIIbHBIX 3a7a4 o pacrio3HaBaHHUIO

Ka4YC€CTBCHHBIC
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3a1a4 ¢ coONIOJeHHEM TpeOOBaHUN 3IPrOHOMHKH,
TEXHUKU 0€30MIaCHOCTH, TUTUEHBI, PecypcocOepekeHus,
[IPaBOBBIX U TUYECKUX HOPM, HOPM

nH(pOpMaIMOHHOM 0€30MMacHOCTH;
- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIIUTHI

nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JMYHOCTH;

HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB) C COOIIOJEHUEM IpPaBUII
O0e3omacHoro  oOpamieHHs C  BEIIECTBAMH M JIADOPATOPHBIM
o0opyaoBaHueM, (GOPMYIMPOBATH LIEIH UCCIIEOBAHUS, IPEAOCTABIATh B
pasnuyHON (opMe pe3ynapTaThl IKCHEPUMEHTa, aHAIU3UPOBATH U
OLICHUBATh UX IOCTOBEPHOCTB;

- YMETb OCYLIECTBIATH ILCJICHANPABICHHBIA IIOUCK XUMHUYECKOU
uHpOpMaLMK B Pa3JIMYHBIX HMCTOYHMKAX (HAay4yHass M y4eOHO- Hay4yHas
JauTepaTypa, CpeacTBa MaccoBoW HH(popMmanuu, ceTb VHTepHeT U
Jpyrue), KpUTUYECKH aHAJU3UpOBaThb XMMUYECKYK MH(opMaiuo,
nepepabaTbiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUU C IIOCTaBICHHOW
y4ueOHOM 3a/1aueit;

- BJIAQACTh CHUCTEMOH 3HAaHMU O METOJaX HAY4YHOIO MO3HAHHUSA SIBICHHUU
IPUPOJBI, MHCIONb3YEMBIX B E€CTECTBEHHBIX HAayKax W YMEHHSIMHU
IPUMEHATh OTWU 3HAHMS TPH OKCIHEPUMEHTAIBHOM HCCIEA0BAHUHU
BEIECTB U JUIsl OOBSICHEHUS XUMHUYECKUX SIBICHUH, UMEIOLMX MECTO B
MpUPOJIE MPAKTHYECKOW JEATEIIBHOCTH 4YEIOBEKa M B ITOBCEJHEBHOM
KU3HU;
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OK 04.

OS¢ dexTnBHO
B3aUMOJICHICTBOBA
Thb U paboOTaTh B
KOJJICKTHUBE U
KOMaH/Ie

- TOTOBHOCTbH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIIPEAENEHUIO;

-OBJIaJICHHE HAaBBIKAMH y4eOHO-HCCIIE0BATEIBCKOM,
MPOEKTHOM ¥ COLMATIbHOMN JIEATEIIbHOCTH;

OBnazieHue yHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU
JEHCTBUSAMMU:

0)COBMECTHAs JICITCIIbHOCTD:

- MOHMMaTb W MHCIOJIB30BaTb  IPEUMYILECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;
- IPUHUMATh  LEJIM  COBMECTHOM  JAESATENBHOCTH,

OpraHU30BBIBATh M KOOPJIWHHUPOBATH JEHCTBHUS TIO €€
COCTAaBJIATh J1aH JIeHCTBHH,
pacmpeneniaTh pojid C y4eTOM MHEHUW YYaCTHHKOB

JOCTHIXKCHUIO:

00CyXI1aTh pe3yJIbTaThl COBMECTHOU PaOOTHI;
- KOOPJMHUPOBATh W BBIMONHATH PabOTy B YCIOBHSX

peanbHOTO0, BHUPTYaJbHOTO W  KOMOMHHMPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYILIECTBJISITh MO3UTHBHOE CTpaTErn4ecKkoe
MOBEJICHUE B PA3JIMUYHBIX CUTYalUAX, MPOSABIATH

TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM

OBnazieHue YHUBEPCATIbHBIMU PETYIISTUBHBIMU

NEHUCTBUSIMU: T') IPUHSATHE CEOS M IPYTUX JTFOJICH:

- MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JIOJEH pH

aHaJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO JPYTUX JIOACH HA
OIIIMOKH,

- pa3BHBATh CIIOCOOHOCTH TOHUMATh MU C TTO3HUITHH

JPYroro 4eJoBeKa;

- yMeThb IUJJAHUPOBATh M BBINOJIHATH XHUMHUYECKHHA HKCIIEPHUMEHT
(mpeBpalieHus OPraHMYeCKHUX BEIIECTB IMPH HArPEBAaHUH, IOJyYCHHE
STHJICHA M U3yYCHHE €ro CBOWCTB, KayeCTBEHHBbIC pPEAKIHMHU Ha
aJbJIETU]IbI, Kpaxmall, YKCYCHYIO KHUCIOTY; AeHaTypauus OeIKoB Mpu
HarpeBaHuM, L[BETHbIE PEaKIHUHU OEJIKOB; MPOBOIUTH PEAKIUH HOHHOIO
oOMeHa, OTpeNeNaTh Cpeay BOIHBIX PaCTBOPOB, KAUECTBECHHBIC PEAKIIHH
Ha cynb(haT-, KapOOHAT- U XJIOPHU/I-

aHMOHBI, HA KATHOH aMMOHHMSI; pelIaTh SKCIIEPUMEHTAIbHBIC 33/1a4H

mo temMaM "Meramibl" u "HemeTtamnbl") B COOTBETCTBUHU C IpPaBHIIAMHU
TEXHUKU 0€30MaCHOCTH MPH 0OpAIEHHH C BEIIECTBAMH U J1a00paTOPHBIM
000pyI0BaHUEM; IPEJICTABIIATH PE3YJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA
B (opme YPAaBHEHUH  COOTBETCTBYIOLIUX pEaKUUd H

(I)OpMYJ'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PEC3YJIbTATOB,

3aI1nucu

-yMETh CaMOCTOSITEJIbHO IUIAHUPOBaTh M IMPOBOJUTH XHUMUYCCKHI
OKCIICPUMCHT (HOHy‘IGHI/IC U H3YUCHUC CBOICTB HCOPTraHNUYCCKUX U
YTJIEBOJIOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCIOPOACOAEPKAIIUX OPTraHMYECKUX BEIIECTB,
pelieHue AKCIIEPUMEHTATBHBIX 3aa4y o pacro3HaBaHUIO
HEOPraHMYECKUX W OPraHMYeCKHX BEIIECTB) C COONIOJECHUEM MpPaBHII
O6e3omacHoro  oOpamieHust  C
o0opynoBaHueM, GOPMYITHPOBATH LIEIH UCCIIEOBAHUS, TIPEAOCTABIISThH B
aHAIM3UPOBATh M

OpraHN4YeCKUX  BCIICCTB, Ka4YCCTBCHHLIC PCAKINU

BelleCTBAMM U J1abOpaTOPHBIM

pa3J'IPI‘lH01>i (I)OpMC pPE3yIbTaTbl JSKCIICPUMCHTA,

OLICHUBATHL UX NOCTOBCPHOCTD,
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OK 07.
CopnelicTBOBaTh
COXPAaHEHUIO
OKpYy>Karoleu
Cpelbl,
pecypcocOepexeHu
10, IPUMCHSITh
3HaHUs 00
W3MEHEHUU
KJIMMAaTa, MPUHIIUIIBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3P PEeKTHBHO
JIENCTBOBATH B
Ype3BbIYANH

BIX

CUTYaITUSX

B 0065acTH 3K0JI0rM4€CcKOro BOCIIUTAHUS:
- c(hOpMHPOBAHHOCTH  DKOJOTUYECKOM
MMOHUMAaHUE

KYJbTYpHI,
BIUSHUS  COLMAJIbHO-2KOHOMHYECKHUX

IIpouecCoB Ha COCTOSAHUC HpHpO,Z[HOﬁ u counaanoﬁ

CpEabl, OCO3HAaHHC r100aJILHOTO XapaxkTepa
OKOJIOTHYCCKHX np06neM;
- INIAHUPOBAHUEC KW  OCYHICCTBJICHUC ,HGfICTBPIfI B

OKpYKalolllelW Cpele Ha OCHOBE 3HAaHWA Leleu
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;
AKTMBHOE HEIPUATUE JECUCTBUM, INPUHOCAIIMX BpE]

OKpYKarolen cpene;

- yMEHHUE MPOTHO3UPOBATH HeOJIaronpusiTHoIC
3KOJIOTMYCCKHE

HOCIEACTBUSA MPEATTPUHUMAEMBIX JeUCTBHUM,

MPEIOTBpALIATh UX;

- pacuIMpeHue  OmbITa  JAEATEIbHOCTH

JKOJIOTMYECKOW HAIIPaBIECHHOCTH;
- OBIIAJICHHE HAaBBIKAMHU y4eOHO-UCCIIeIOBATEIHCKOMH,
MPOEKTHOM M COIMATIbHOM JIEATENbHOCTH;

- chopMHUPOBATH XUMUYECKOW  COCTaBJISIIOLIEH

CCTeCTBeHHOHaquOﬁ KapTUHBI MUpa, POJIM XUMHHU B MO3HAHWUU SIBJICHUIN

MNpeaACTaBJICHUA: O

OpUpoAbl, B (OPMHUPOBAHMU MBILUICHUS M KYJIbTYpbl JHYHOCTH, €€
GbyHKIIMOHATIBLHOU HEOOXOMUMOW ANl pelIeHUs
MPAKTUYECKUX 3a7a4 U SKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0pPOBbIO ¥ IPUPOJTHOMN CPEJIE;

mpaBuja  IKOJIOTHYECKHU

I'paMOTHOCTH,

1[eJIECO00Pa3HOTO
NOBEJCHUS B OBITY M TPYJOBOH MAEATENbHOCTH B LENAX COXpAaHEHUs
CBOEr0 3J0pOBbsI M OKpYXKaroLed IPUPOJHON Cpensl;
OITaCHOCTb BOSI{GI;'ICTBI/IH Ha KMUBBIC OpraHU3Mbl OIIPEACICHHBIX BCHICCTB,

- yMeTh  COOIIOJATh

YUUTBIBATDH

MOHMMAasl CMBICIT TTOKa3aTels MPeAeIbHOM JOMyCTUMON

KOHIICHTPAIlUH;

- YMETh MPOTHO3UPOBATh, AHAIM3HPOBATH W OICHHBATh C MO3UIUI
OBITOBOM n

JKOJIOTHYCCKOH 0e30IMacHOCTH

MIPOU3BOJICTBEHHON JIEATEIHLHOCTH YEJIOBEKA, CBSI3aHHOM ¢ MepepaboTKoM

IIOCICACTBUA

BCIICCTB; UCIIOJB30BATh MOJYUYCHHBIC 3HAHUA JIS1 IPUHATHUA T'PAMOTHBIX
peH_IeHI/Iﬁ HpO6J’ICM B CUTYyalluAX, CBA3AHHBIX C XHMHGfI;

- YMCTb OCO3HAaBaThb OIIaCHOCTb BO3JCHCTBUSA Ha >KUBHIC OpTraHNU3MBbI
OMpCACIICHHBIX BCHICCTB, IMMOHHMAA CMBICJI [10Ka3aTCIId HpeI[CJ'IBHOI\/’I
HOHYCTHMOﬁ KOHOCHTpAllMK, U TIOJACHATb Ha MpHUMEpax CITOCOOBI
YMCHBIICHUA U MPEAOTBpAICHUA UX BPECAHOTO BO3JCHCTBUA Ha
OpTraHu3M YCJIOBCKaA.
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IIK

IIposenenue
MEPOIPHUATHI TI0
(hopmuIpoBaHHIO
3I0POBOTO 0Opasa
KU3ZHU

3.1.Koncynpranmsi HaceneHus 10  (HOPMHUPOBAHHIO
3J10pOBOT0 00pa3a >KU3HU.

Hagbiku:
[IpoBenenne MepompHUATHI 1O CAHWTApPHO- TUTHEHHYECKOMY IPOCBEUICHHIO
HaceJeHUsL.
YmMenus:
[IpoBoanTh WMHAWBHIyaJdbHOE (TPYNIIOBOE) KOHCYJIHTHPOBAHWE HACETCHHS I1O
(hopMHUPOBAHUIO 3TOPOBOTO 00pa3a KU3HU.
3HaHus:

MubopmalinoHHbIE TEXHOIOTUH, OPTaHU3AIMOHHBIE (DOPMBI I METOIBI

PO UIAKTHIECKUX KOHCYIBTAIMA HACEIICHHUS; PEKOMEH/IAIINH TI0 BOTIPOCaM

[PAIMOHATIBHOTO TIMTAHUS U 3I0POBOTO 00pa3a >KU3HU.

3.2.IlponaranupoBarh 340POBBIM 00pa3 KU3HHU.

Hagbiku:

[IpoBenenue paboTh IO GOPMUPOBAHUIO IPOTPAMM CHUKEHHSI MACCHI Tela,
Ynotpebnennst ankoroiis w Tabaka, MpeXymnpexiaeHuss U OOpbObI ¢
HEMEJUIMHCKUM TIOTPEOJICHUEM HApKOTUYECKUX M TICHXOTPOITHBIX
BEIIICCTB.

YMenus:

dopmupoBaTh OOIIECTBEHHOE MHEHHE B IOJIB3Y 3l0pOBOro oOpasa XHU3HH H
MOTHBHPOBATH MAIUCHTOB Ha BEJICHUE 3I0POBOTO 00pa3a XKHU3HH.

3HaHus:

[TpuHIMIEI 310pOBOTO 00pa3a KU3HU; HOPMBI U METOIBI PAOOTHI IO
(hopMHpOBaHUIO 3I0pOBOTO 00pa3a KHU3HU: POrPaMMBbI, HATIPaBJIEHHBIE Ha
CHIDKEHHE YIOTpeOIeH S alIKOToJIsl ¥ Tabaka; BpeIHOE BO3JICHCTBHE Ha OPraHU3M

AJIKOI'OJIA, Tabaka u HApPKOTHKOB.
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2. CTpyKTypa u coep:kaHue 0011e00pa30BaTeIbHON AN CHUIIMHBI « XUMHUSD)

2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

Bup y4eOHoii paboThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JIUCHUTIIHHBI 144
B T.4.

OcHoBHOE coep:kaHue 102
BT. U..

TeopeTudyeckoe o0yueHue 30
MPAKTUYECKUE 3aHATUS 72
IIpodeccnoHaTbLHO-OPHMEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHne 29
NMPUKJIATHOTO0 MOYJIAA)

BT. U..

MPaKTUYECKUE 3aHATUS 22
IMpome:kyTouHasi aTTecTanusi(3K3aMeH) 20
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2.2. TemaTn4eckui IJIaH U coaecpkaHue NUCHUIIJIMHBI

HaumenoBanue Conep:xanue yueOHOro Marepuasia (OCHOBHOE U PO(deccHoOHAIBLHO-OPHEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3aeiioB U TEM Ja0opaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIAJTHON MOAY.Ib 4acoB KOMIIEeTeHINH
1 2 3 4
OcHoBHoOE coiepraHue 102
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 8
Tema 1.1. OcHoBHOe coJep:kaHue 6 OK 01
Crpoenne atomoB | Teoperuueckoe o0ydeHune 2
XUMHYECKHUX CoBpeMeHHast MOJIENIb CTPOCHHUS aTOMa. DJIEKTPOHHAs: KOH(urypanus atoma. Kiaccudukanus XuMuaeckux
3JICMCHTOB U 9JIEMEHTOB (S-, P-, d-ameMenTs). BaseHTHBIE 311eKTPOHBL. BaleHTHOCTE. DIIEKTPOHHAS IPUPOIa XUMHUCCKOM
nopupoaa CBSI3H. DIIEKTPOOTpULIaTeIbHOCTL. KoBaneHTHas CBs3b, €€ Pa3HOBUIHOCTH U MEXaHU3MbI 00pa30BaHUs 2
XUMHUYECKOM (oOMEeHHBIN U TOHOPHO-aKIeNTOPpHBIN). oHHas ¢Bs13b. MeTayummueckas CBs3b. BogopoaHast CBs3b.
CBA3U Me)I(MOJ'IeKyJ'IHpHLIC B3aNMOJIECTBUS.
N3oTomnbl, OCHOBHOE M BO30YXJIECHHOE COCTOSTHUE aTOMa, THOPHUIU3AIMs aTOMHBIX OpOUTasIeH.
IIpakTnyeckue 3aHATHS 4
Pemenne npakTrueckux 3aaHUi Ha COCTaBIIEHUE AIEKTPOHHO-TpapudecKux GopmMyn 3JieMeHToB 14
IIEpUOJIOB.
Pemenue 3aganunii Ha KCMOJIB30BAHME XMMUYECKON CUMBOJIMKY U HA3BAHUM COEUHEHUI IO HOMEHKIIATYpE 4
MEXIYHAPOIHOTO COX03a TEOPETUUECKON U NIPUKIIAAHON XUMUUA U TPUBHAJIBHBIX HA3BAHUM JUJISI COCTABIICHUS
XUMHUYECKHUX (OPMYIT ABYXaTOMHBIX COeTMHEHUHN (OKCUIOB, CyTb(UI0B, THAPUIOB U T.I1.) U IPYTHX
HEOPraHWYECKUX COCIMHEHUN OTAEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOe coJiep:kaHue 2 OK 01
Ilepuoguyeckuii | Teoperuueckoe o0yueHmne OK 02
3aKOH W Tabmuia | [lpakTH9ecKHe 3aHATHS 2
A.M.Menneneesa [Tepuoanueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®usnueckuii cMmbici [lepuoanyueckoro
3akoHa J[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMH
MPOCTBIX U CJIIOKHBIX BELIECTB B COOTBETCTBUU C MOJ0KEHUEM XUMHUYECKOr0 3jieMeHTa B [leproanueckoi 9

cucreme. MupoBo33peHuecKkoe U HayuyHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menneneesa. [Iporuossr
J.W. MenneneeBa. OTKpBITHE HOBBIX XMMHUECKHUX 3JIEMEHTOB.
Pemienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3ALUI0 XUMHIECKUX
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a5eMeHToB «MeTaumyeckue / HeMeTaIUIMUECKUE CBOMCTBA, 3JIEKTPOOTPULIATEILHOCTb U CPOJICTBO K
JIEKTPOHY XMMHUUYECKUX JIEMEHTOB B COOTBETCTBUE C UX 3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
MIEPUOIUYECKON CUCTEME XUMUYECKUX IeMeHTOB /(.M. MenaeneeBay.

Pa3znes 2. XumMuvecKkue peakuuu

12

Tema 2.1.Tunsl
XUMHUYECKHUX
peakuuii

OcHoBHOe cogepkaHue

TeopeaneCRoe oﬁyqe}me

Knaccugukaius 1 TUIBI XUMHUECKUX PEAKLUI C yUaCTHEM HeopraHudeckux BemiecTB. KonnuecTBeHHbIE
OTHOLICHHS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH U PACUEThI 110 YPABHEHUAM XUMHYECKHUX
peakuuii. Mosb Kak eMHMIIA KOJIMYECTBa BellecTBa. MomsipHast Macca. 3aKOHbI COXpaHEHHSI MAcChl U
sHepruu. 3akoH ABorazpo. Mossipablii 00beM razoB. OTHOCUTENbHAS [IJIOTHOCTD a30B.

Peakuuu koMIiekcooOpa3oBaHus ¢ y4aCTHEM HEOPraHMYECKUX BEIIECTB (Ha MpUMEpPE I'MIPOKCOKOMILIEKCOB
[IMHKA ¥ aJTIOMUHUS).

IIpakTH4yeckue 3aHATHS

CocraBieHue ypaBHEHUH peakiil CoeTUHEeHNs], pa3I0KEeHUs, 3aMeILeHNs, OOMeHa. Y paBHEHUs peaKkLnui
TOpPEHHUsl, HOHHOTO OOMEHa, OKHUCIIEHUA-BOCCTAHOBJICHUSI.

Pacuer KOMM4eCTBEHHBIX XapaKTEPUCTUK UCXOJHBIX BEIECTB U IIPOAYKTOB peakuuu. Pacuer
KOJINYECTBEHHBIX XapaKTEePUCTUK NMPOIYKTA PEAKLUU COEITMHEHNS, €CIIU OJHO U3 BELIECTB JaHO B U30BITKE
W/WIH COEPKUT MpuMecH. PacdueT MaccoBoi MM 00bEMHOM 10JIM BBIX0/1a IPOAYKTA PEAKIIUN COEANHEHUS
OT TEOPETHUYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIEHUH Ta30B. PacyeT Maccel (00BbeM, KOJTUYECTBO
BEIIIECTBA) IPOAYKTa PEaKUH, €CJIU OJHO U3 BELIECTB JAHO B BUJIE pACTBOPA C OIPEIEICHHON MacCOBOM
JI0JIEN PAaCTBOPEHHOT'O BEILECTBA.

YpaBHEHHUs OKUCIIEHHSI-BOCCTaHOBIIEHUsI. CTeneHb oKucaeHuss. OKUCIUTENb U BOCCTAHOBUTENb.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMU B MPUPOJIE, TPOU3BOJACTBEHHBIX MpOIlEccax U
KU3HEACITENIbHOCTU OpraHu3MoB. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIN MOoTeHIHAl cpenbl. CocTaBieHUE U
YpaBHUBAHHE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOAOM AJIEKTPOHHOTO OanaHca. TunmudHbie
HEOpPraHMYEeCKHEe OKUCIIUTENIHN U BOCCTAHOBUTENH. DIEKTPOJIU3 PACTBOPOB U PACIIIIABOB COJIEH.

OK 01

Tema 2.2.
DNEKTPOIUTHUECKA
s MMCCOLHALIAS U
HMOHHBII 00MEH

OcHoBHOe coaep:xaHue

TeopeTuyeckoe o0yueHue

Teopus snexTponuTHUecKor auccoruanuu. Peakmuu woHHOro oOmeHa. CocTaBieHHE PEaKIUd HOHHOTO
oOMeHa ImyTeM COCTaBJICHHUS WX TIOJHBIX U COKPAICHHBIX HOHHBIX YPABHCHHI.

OK 01
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['uaponm3 comeit. 3HaUueHUE THAPOIN3a B OMOJIOrMYEeCKUX OOMEHHBIX mporieccax. [I[puMmenenne ruaponnsa B

IPOMBIIIIIEHHOCTH.
JlabopaTopHble 3aHATHUSI 4
JlabopaTtopHast pabota «Peakiuu ruiposnsa.
HccnenoBanue cpeqibl pacTBOPOB COJIe, 00pa30BaHHBIX CHIBHBIMHU M CIAOBIMH NMPOTOIUTAMH, M UX PEAKIUI 4
C pacTBOpaMHu IIeNo4u U KapOoHaTa HaTpusi. CocTaBlieHHE PEaKIUi THIPOIIN3a COJIEH.
Pa3nean 3. CTpoeHue U CBOIiCTBA HEOPTAaHUYECKHX BellleCTB 24
Tema 3.1. OcHOBHOe coiep:KaHue 6 OK 01
Knaccudukanus, | Teopernueckoe o0ydenue 2 OK 02
HOMCHKJIATypa U ([IpeameT HEOpraHMYeCcKOW XUMUH. B3anMocBs3p Heoprannyeckunx BemecTs. Kinaccudukanus
CTpoeHune HeopraHuyeckux BemiecTs. [IpocThie u cioxubie BemiecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIIECTB (OKCHIBI,
HCOPraHUYCCKUX  |ruapoKCcU/bl, KUCIOTHI, coin). HomeHkIaTypa n Ha3BaHME HEOPraHUUYECKUX BEIIECTB UCXOMS U3 UX
BCLICCTB XUMHUYECKON (hOPMYIIbI UITU COCTaBICHHE XUMUYECKON (hOPMYIIbI UCXO/I U3 HA3BaHMSI BEIIECTBA 110
MEXIYHApOJAHOHN WM TPUBHAILHOM HOMEHKIIATYPE.
MexmonekynspHble B3aumoieicTBus. Kpuctamnoruaparsl. ArperaTHble COCTOSIHUS BEILIECTBA. 2
Kpucrannnaeckue u amopgHbie BemecTBa. TUTBI KPUCTALTHYECKUX PEIIETOK (AaTOMHAsI, MOJIEKYJISIpHAs,
MOHHAsl, METAJIJTNYECKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMUECKOM
pemierku. [IpuanHbl MHOrooOpa3us BELIECTB.
CoBpeMeHHbIE TPEACTABIEHUS O CTPOCHMM TBEPIbIX, >KUJIKUX M Ta3000pa3HbIX BemiecTB. JKuakue
KpPHUCTAJJIBL.
IIpakTHYeckue 3aHATHSA 4
Pemenue 3amay Ha pacdyeT MacCOBOM JOJM (MacChl) XUMHYECKOTO dJEMEHTa (COSIUHEHHUS) B MOJICKYJe
(cmecn).
Pemenne mpakTUyecKuX 3aJaHUid MO KJIAcCH(UKAIMKA, HOMEHKIAType M XUMHYECKUM GopMyiam
HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIacCOB (HAa3bIBaTh M COCTABIATH (POPMYJIBI XUMHUECKUX BEILECTB, 4
OIPEAEIATh NPUHAJIEKHOCTD K KJIACCY).
Hctouynuku xumuueckod wuHpopmanuu (HayyHas W ydeOHO-HaydHas JIUTEparypa, CPelICTBAa MacCOBOMU
nHdopmaruu, cerb HMHTepHeT M npyrue). I[lomck wuHpoOpManuu 1O Ha3BaHUAM, HUIACHTU(UKATOpAM,
CTPYKTYPHBIM (OpMyJIaM.
Tema 3.2. ®usuko-| OcHOBHOE coepKaHUE 12 OK 01
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XUMHUYECKUE TeopeTuyeckoe o0yueHue OK 02
CBOMCTBa Mertamibl. O0mue Qusnyueckne W XUMHUYECKHE CBOMCTBa MeTauioB. CrocoObl TMOMydeHHUs. 3HaueHUe
HEOPraHWYECKUX  |METAJUIOB U HEMETAJUIOB B IPUPOJE U KUZHEIEATEIbHOCTH YEJIOBEKa W OpraHu3sMoB. Koppo3us Meramios:
BELICCTB BU/JIbI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAIIIOB OT KOPPO3HUH.

Hemeramner. O0mue ¢puznyecKkue U XUMUIECKUE CBOMCTBA HEMETAIUIOB. TUITMYHBIE CBOCTBA MeTaIIoB [Y—

YII rpynn. Knaccudukanms u HOMEHKIATypa COEIMHEHHH HeMmeTamioB. KpyroBopoTel OHMOTEHHBIX

3JIEMEHTOB B IPUPOJIE.

XYMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEMIECTB (OKCHI0B, TUIPOKCUIOB, KHCIIOT,

coneit u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COSIUHEHHIH,

BBICIIMX OKCHJIOB U THJPOKCHJIOB.

IIpakTHYeckue 3aHATHA

CocraBieHre ypaBHEHUN XUMUYECKUX PEAKLIUN C yJaCTHEM MPOCTHIX U CI0KHBIX HEOPraHMYECKHUX BEIIECTB:

OKCHJIOB METAJUIOB, HEMETA/NIOB W aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKHUX KHCIOT, OCHOBaHMM U

aM(OTEPHBIX TUAPOKCH]IOB, HEOPTAHMUECKUX COJICH, XapaKTePU3YIOINX UX CBOMCTBA.

Pemnenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha CBOMCTBA U MOJyY€HNE HEOPraHMYECKUX

BEIIECTB.

JlabopaTopHbie 3aHATHS

JlaGopaTtopHnast pabota «CBOMCTBa METAIUIOB U HEMETAJJIOBY.

HccnenoBanne  (QU3MYECKMX W XMMHUYECKHX  CBOWCTB  METAJJIOB M HeMeTalyioB.  PemieHue

DKCIIEPUMEHTAIBHBIX 33Ja4 II0 CBOWCTBAM XWMHYECKMM CBOMCTBAM METAVIOB M HEMETAIIOB, IO

PacIO3HAaBAHUIO U MOJIYYEHHUIO COCIMHEHUIM METAJIJIOB U HEMETAILIOB.
Tema 3.3. OcHoBHOe coep:kaHue OK 01
[TpousBoncTBoO TeopeTuueckoe o0y4yeHue OK 02
HCOPraHMYeCKUX  (OOmire MpeacTaBICHUs O IMPOMBIIUIEHHBIX CIOCO0aX IMONyYeHHs XUMHYECKHX BEIIeCTB (Ha NpuMepe
BEIIECTB. IIPOU3BOJICTBA AMMMAKA, CEPHON KHCIIOTHI).

3Ha4YeHHE U
pUMEHEHHE B
OBITY 1 Ha
IIPOM3BOJICTBE

Yepnas u uBeTHass Metautyprus. lIpakTudeckoe MpUMEHEHHE SJIEKTPOJIM3a JJIS TMOJIyYeHHs IIETOYHbIX,
IIE€JI0YHO3EMENIbHBIX METAIJIOB U amoMUHMs. CTEKJI0 ¥ CUIIMKATHAS MPOMBIIUIEHHOCTb.
[Tpo6nema 0TX010B M TOOOYHBIX MPOTYKTOB.

IIpakTnyeckue 3aHATHS

Pemennie npakTUKO-OPUEHTUPOBAHHBIX 3a/laHUN O POJIM HEOPTaHWYECKOW XUMHUHM B Pa3BUTHHU MEIHUIIMHBI,
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CO3/IaHUHM HOBBIX MaTEpPHANIOB (B CTPOMTEIBCTBE M JP. OTPACISIX MPOMBIIIIEHHOCTH), HOBBIX HCTOYHHUKOB
SHEpruu (AIbTEPHATUBHBIE MCTOYHUKH PHEPTUHU) B PEIICHUH MPOOIEeM 3KOJOTHMUYECKOW, SHEPreTHYECKON H
[IUILIEBON OE30MACHOCTH.

Pa3nean 4. CTpoeHue U CBOIiCTBAa OPraHMYECKUX BelleCTB 28
Tema 4.1. OcHoBHOe coJep:kaHue 6 OK 01
Knaccupukanus, | Teoperuueckoe ofydyenue 2
CTpOCHUE 1 [Ipeamer oprannueckoil XuMuH. B3anMOCBsI3b HEOPraHUYECKUX U OPTaHUYECKHX BELIECTB.
HOMCHKIJIAaTypa XUMHYECKOE CTPOEHHUE KaK MOPSIA0K COCTMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO MX BajleHTHOCTU. OCHOBHBIE
OpraHN4CCKHX MIOJIO)KEHUSI TEOPUU XUMHUYECKOIO CTPOEHUs! opraHumyeckux coennHeHudt A.M. BbyrnepoBa. Yriaepoanblit
BCILECTB CKEJIET OpraHUYecKON MoJieKynbl. MOJIEKyIsipHbIE U CTPYKTYpHbIE (pa3BEpHYTbIE, COKpAaIllEHHBIE) 5
XUMHYEeCKHe (OpMyIIbl. 3aBHCUMOCTh CBOMCTB BELIECTB OT XMMHYECKOTO CTPOCHUS MOJEKysd. M3omepus u
U30MEPHI (CTPYKTYpHAs, FreoMeTprueckas (Iuc-TpaHc-u3omepusi). KpaTHoCTh XMMHUECKOH CBSI3H.
[TonsTe o ¢yHKIUOHANBHOW Tpymme. [IpuHIUOB  KIacCUPHUKAMK OPraHUYECKHX COCAMHEHHU.
MexayHapoiHasi HOMEHKJIaTypa U IPUHIUIIBI HOMEHKJIATYpbl OPraHUYECKUX COEITUHEHUM.
IIpakTHYeckne 3aHATHA 4
HomeHknaTtypa OpraHMYECKHX COEIMHEHHUN OTHENIBHBIX KJIACCOB (HACBHIIICHHBIE, HEHACBILICHHBIE U
apoOMaTHYECKHE YIJIEBOAOPOJbl, CHUPTHI, (EHOJBI, aNbJIETHIbl, KETOHbI, KapOOHOBbIE KHUCJIOTBI U [p.)
CocraBieHre NOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJI OpraHMYECKHUX BEIECTB OTAENbHBIX KJIaCcCOB, 4
UCTIONIB3Ysl WX Ha3BaHMS TI0 CHCTEMAaTHYEeCKOM HOMEHKJIaType. Pacdersl mpocrteifmeit  Gopmysbl
OpraHMYECKON MOJIEKYJIbI, UCXO/S U3 JIEMEHTHOro cocTasa (B %).
Tema 4.2. OcHoBHOe coep:kaHue 14 OK 01
CaoiicTBa Teopernueckoe oGyueHue 6 OK 02
OpraHu4IcCKUX OU3NKO-XUMHUYECKHUE CBOMCTBA OpPraHMYECKHX COEAMHEHWH OTHENbHBIX Ki1accoB  (0coOeHHOCTU
COCIMHCHUI KJIacCU(UKALMM U HOMEHKJIATypbhl BHYTPH KJlacca; TOMOJIOTMYECKUN psAn W obmas Gopmyia; W30MepHs;
¢du3nueckre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI MOTY4EHUs):
— TIpeNeNbHbIE YIIIEBOXOPOAbl. l'OpeHue wmeraHa Kak OAWH M3 OCHOBHBIX HCTOYHUKOB TEIUIA B
HPOMBIIIJICHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIIIEBOAOPOAOB, HAXOXKAEHUE B NMPHUPOJIE U MPUMEHEHHE 2

aJIKaHOB;

— HCHIPCACIbHBIC U apOMAaTUUYCCKHUE YITIEBOAOPOABI. HOJ’II/IMepI/ISaHI/IH 9THUJICHA KaK OCHOBHOC HaIlpaBJICHUC
€ro HCIIOJIb30BaHHA. FOpeHI/IC alCTUJICHA KaK MCTOYHUK BBICOKOTEMIICPATYPHOI'O IIJIAMCHH OJId CBAPKH H
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PE3KKU METAJIIIOB,

— KHCIIOpPOJCOZEpKalle COeAMHEHUs (CIUPTBI U NPOCThle S(QUPBL, (PEHOJNBI, albAECTHUAbl U KETOHBI,
KapOOHOBBIE KHCIOTBI M HUX Mpou3BoAHbIe). IIpakTHyeckoe NpUMEHEHHE STUIICHIVIMKOJIA, IJIUIEpUHA,
¢denona. [Ipumenenue Qopmanbaeruja, auneranbIeruia, YKCYCHOW KHUCIOThl. MbUla KaK COJM BBICIIMX
KapOOHOBBIX KUCIIOT. MOIOIINE CBOWCTBA MBLIIA;

— a30TcoJepKalie COSTUHEHUS (AMUHBI 1 AMUHOKHCIIOTHI, OCJIKH).

Knaccugpukamuss u  0cOOGHHOCTH  OpraHMYECKHMX peaknuil. PeakumoHHele UeHTpHl.  Pagukaisl.
IlepBoHa4aIbHBIC NOHATHUSA O TUIIAX U MEXAaHU3MAX OPraHUYECKUX PEAKLIUN.

IIpakTHyeckue 3aHATHS

Pemenne nemouex npeBpameHHﬁ Ha TrCHCTHYCCKYIO CBA3b MCKAY KilaCCaMU OpPTraHUYCCKUX COCIUHCHHH C
COCTaBIJICHHMEM Ha3BaHU OPraHu4YCCKux COCJIMHEHUM 11O TpHBHaHLHOﬁ 50048 MC)K,HYHapOHHOfI
CHCTEMaTUYeCKOM HOMCHKIJIATYypC. Pemenue PAaCUCTHBIX 3aaa4 110 YPAaBHCHUAM peaxunﬁ C y4aCTuEM
OpPraHu4YCCKUX BCIICCTB.

JlabopaTropHble 3aHATHUS

JlaGopatopHas pabota «IlodydyeHue 3TuneHa 1 n3y4yeHHe ero CBOMCTB.

[Tosryuenue 3TUIeHA U3 3TaHOJIA B JIA0OPATOPUU U U3yUEHHE €ro (PU3MUYECKUX U XUMUYECKHX CBOICTB.
CocraBieHue peakiuil NpucoeIUHEHUS U OKUCIEHHsI Ha IpUMepe 3THIeHa. PellieHne pacueTHbIX 3a1a4 ¢
MCIIOJIb30BaHUEM TUIOTHOCTH a30B MO BOJOPOJY U BO3IYXY.

Tema 4.3.
Oprannueckue
BEIIECTBA B
KU3HEJEATENBHOCT
U 4eJIOBEKa.
[Ipou3BoacTBO M
pUMEHEHNE
OpraHUYECKUX
BEIIECTB B
IIPOMBIIITIEHHOCTH

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme

buooprannueckue coenunenus. [lpumenenue u 6uonoruyeckas poib yrieBooB. OKHCIEHUE YIIeBOI0B —
HMCTOYHHK SHEPTUH JKUBBIX OpraHu3MoB. OOJIacTH MPUMEHEHUS aMUHOKHUCIIOT. [IpeBparieHus: 6eIKoB MUTITH
B opranm3Me. buonornueckune ¢yHkuum OenkoB. buomormdeckune QpyHKIuu KupoB. Poib opranmueckoi
XUMUH B PEHICHUH TTPOOIIeM MUIIEBON OE30MaCHOCTH.

HyxknenHnoBble KUCTOTHI: cocTaB U cTpoeHue. Ctpoenue HykineoTu10B. CoctaB HykIenHOBBIX kuciot (JIHK,
PHK). Ponb HyKI€MHOBBIX KHCIIOT B KU3HEACSITEILHOCTH OPTaHU3MOB.

[Tpon3BOACTBO OpPraHMYECKUX BEIIECTB: MPOM3BOJACTBO METaHOJsa, nepepadorka HedTH. IlomudTuneH kak
KPYITHOTOHHAXHBIA MPOAYKT XHMHUYECKOro Tpou3BoicTBa. I[lpumenenue ostuinena. I[IpousBonctBo u
MPUMEHEHUE KayuyyKa U pEe3UHBI.

CuHTeTHYeCKMEe U HCKYCCTBEHHBIE BOJIOKHA, MX CTpOeHHE, CBoiicTBa. [IpakTHueckoe HCHOIb30BaHUE

OK 01
OK 02
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BOJIOKOH. CHHTETHYECKUE IUICHKU: M30JSIMKA Ui IPOBOJOB, MEMOpPAHBI [l ONPECHEHUS BOJbI, 3aIllUTHBIE
IUIGHKA ISl aBTOMOOWJIEW, TIJIacThIpH, XHUPYPrU4ecKue TMOBsS3KH. HOBBIE TEXHOJOrMH JalbHEHIIero
COBEPILICHCTBOBAHUS ITOJIMMEPHBIX MAaTEPHUAIIOB.

Posb opranndeckoil XuMuM B peHICHUH NMPOOIJIeM SHEPreTHYeCKON 0€30MaCHOCTH, B Pa3BUTHH MEAULIUHBL,
CO3/1aHUH HOBBIX MaT€pUaJIOB, HOBBIX HCTOUHUKOB YHEPIHH (IbTEPHATUBHBIE UCTOUYHUKU YHEPTHH).

I[IpakTnyeckne 3aHATHSA

Penrenue npakTHKO-OPUEHTUPOBAHHBIX 3aJ]aHUH 110 COCTABJICHHIO XUMHUECKUX PEAKIIUH, OTPaKAIOLIIX
XUMHYECKYIO0 aKTUBHOCTh OPTaHHYECKUX COCAMHEHUI B PA3JIMYHBIX CpeAax (MIPUPOTHBIX, OMOJIIOTUIECKUX,
TEXHOTCHHBIX ).

Pa3pea 5.

KuHeTnueckue u TEPMOAUMHAMHUYECCKHUE 3AKOHOMEPHOCTH NPOTCKAHUA XUMHUIECCKHUX peaRHI/Iﬁ

12

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHYECKHX
peaxkuuii

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

Xumnueckue peakuuu. Knaccupukanus XMMUYECKUX peakuuil: mo (a3oBoMy cocTaBy (FOMOTEHHbIE U
reTeporeHHsbIe), [0 CIOIb30BAHUIO KaTaJIn3aTopa (KaTaTUTHUECKUE U HEKaTaJIUTUYECKHE).

CKOpOCTh peaklliM, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOpOB: MPHUPOJBl pEarupyroliux BEIIECTB,
KOHIIGHTPALlMN pearupyrolMx BellecTB, TemnepaTypsl (mpaBwio Baut-T'odda), miomanum peakunoHHOM
MIOBEPXHOCTH, HAIMYHXS KaTan3aTopa. Poib katanu3aropoB B IPUPOJIE U TPOMBIIUIEHHOM ITPOU3BOJICTBE.
OHeprus akTHBallMM. AKTUBHpPOBaHHBIM Komiulekc. Karammzatopel u karamu3. Ponb kaTanuszatopoB B
IIPUPOJIE U IPOMBIIIEHHOM IIPOU3BOJCTBE.

JlabopaTopHbIe 3aHATHS

W3ydyeHrne 3aBUCHMOCTH CKOPOCTH XMUMHYECKOM peaklUHH OT KOHIIEHTPAllMM PEarupyroliuX BEIIECTB U
TEeMIEPATypHI.

JlaGopatopHast paboTa Ha BEIOOD:

1. JITabopatopHas pabora «Omnpenenenne 3aBUCUMOCTH CKOPOCTH PEAKLUU OT KOHIIEHTPAIlUH Pearupyrommx
BeulecTBy. MccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIMH OT KOHILEHTpauuu. OnpeneneHue KOHCTaHThI
CKOpPOCTH peaKkiuy rpauyeckuM METOA0M.

2. JIaboparopnas pabota «OnpeneneHrne 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TeMIIepaTypbi». MccienoBanue
3aBHCHUMOCTH CKOPOCTHU PEAKIIMH OT TeMIlepaTypbl. Pacuer sHepruu akTUBallMK PEaKIuy.

Pemennie mpakTUKO-OPHEHTUPOBAHHBIX 3a/laHU Ha aHaiu3 (AKTOPOB, BIMSIOMIMX HAa U3MEHEHHE CKOPOCTH
XUMHYECKON PEaKIUU.

OK 01
OK 02
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Tema 5.2. OcHOBHOe coep:KaHue 6
Tepmonunamuueck | Teopernueckoe obyueHune 2 OK 01
ue Knaccugukanus XuMUYECKUX peakiyii: o TeI1oBoMY 3P GeKTy (3K30TepMUYECKHE, SHAOTEPMUUECKHUE), TI0 OK 02
3aKOHOMEPHOCTH  |oOpaTtuMocTH (0OpaTumbie U HeoOpaTumbie). TemnoBsie 3 PekThl XuMUUecKkux peakiuii. Tepmoxumudeckue
IIPOTEKAHUA ypaBHeHHst. OOpaTuMOCTh peakiuii. XMMHUYECKOe paBHOBECHE U €0 CMELICHHE MO JeHCTBUEM Pa3JInYHbIX
XUMHUYCECKUX (hakTopoB (KOHIIEHTpAIMS PEareHTOB WJIM IMPOIYKTOB PEAKIUH, JaBJIEHWE, TeMIlepaTypa) JJis CO3JaHus 2
peakiuii. ONTUMAJIbHBIX YCIOBUI IPOTEKAHUS XUMUYECKUX IIPOLIECCOB.
PaBHoBecue [Tonsitre 00 3HTANBIMK U dHTpONUU. DHEeprusi [ m60ca. 3akon ['ecca u ciieacTBUS U3 Hero. Poib cMernieHust
XHUMHYCCKHX paBHOBECHS B TEXHOIOTHYECKHUX IIPOLIECCAX.
peaxuui IpakTuYecKue 3aHITHS 2

[Tpunuun Jlelllatense. Bnusiaue pa3znuuHbiX (aKTOPOB HA U3MEHEHUE PABHOBECHSI XUMUYECKUX PEAKIUIL.

3aKOH JEHCTBYIOIIMX MAacC M KOHCTAHTa XMMHUYECKOIO paBHOBECHs. PacueTsl paBHOBECHBIX KOHLEHTpALUN

pearupyonux BeecTB 1 MPOJYKTOB peakiuid. PacueTsl TemnoBoro s¢¢gexra peakiuu. 5

Penienne npakTuko-OpuEHTUPOBAHHBIX 3aJaHUN Ha MpuMeHeHHe npuHumna Jle-llaTense s HaxoXIeHUA

HalpaBJICHUs] CMELICHHUs PaBHOBECHS XMMHUYECKOW peakiMy W aHajau3 (akTOpOB, BIMSIOIUX HA CMELICHHE

XUMHYECKOIO PAaBHOBECHS.

JlabopaTopHbie 3aHATHS 2

JlaboparopHas paboTa «3yueHne BAUSHUS pa3IudHbIX (PAKTOPOB HAa CMEIIEHNE XUMUUYECKOTO PAaBHOBECHUS».

HccenenoBanue BIMSHUS U3MEHEHUS KOHIIEHTPALMK BEUIECTB, PEAKIIMK CPEIbl U TEMIIEPATYPhl HA CMELICHUE 9

XUMHUYECKOTro paBHOBecHs. CpaBHEHME IOIYYEHHBIX PE3YJIbTaTOB C TEOPETHUECKU MPOTHO3ZUPYEMBIMH Ha

ocHoBe npuHiuna Jlelllatense.
Pa3nean 6. JlucnepcHbIe CUCTEMBI 10
Tema 6.1. OcHoBHOE coaepKaHue 6 OK 01
JucnepcHeie Teopernueckoe o0y4yeHne 2 OK 02
CHUCTCMBI U Hucnepcusble cucremsl. Komtonaaslie cucreMsl. ICTUHHBIE pacTBOPBL. OK 07
¢haxTOpBI HX PactBopenne kak ¢usuko-xumuueckuii mpouecc. PactBopbl. CrocoObl NPUTOTOBIEHUS PaCTBOPOB.
YCTOHYHBOCTH PactBopuMocTs. MaccoBast 1011 paCTBOPEHHOIO BewiecTBa. [IpenenbHo NOMyCTUMbIE KOHLEHTPALMU U UX 9

UCTIOJIb30BAaHUE B OIICHKE HKOJIOTHYECKOM 0€301MacHOCTH.
Knaccugukanus nucnepcHbIX cucTeM 1o coctaBy. CrtpoeHHe U (akTOpbl YCTOHYHMBOCTU AMCIEPCHBIX
cucreM. Pacrio3HaBaHMe HCTHHHBIX PacTBOPOB, KOJUIOMIHBIX PAaCTBOPOB U TPYyOOJUCIIEPCHBIX CHCTEM.
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Crtpoenue wuie/uibl. PaccenBaHme CBeTa NpPU MPOXOXKIECHHH CBETOBOIO IMydKa Yepe3 ONTHYCCKH
HEOTHOPOAHYIO cpeny (3 dexra Tunmans).

IIpakTnyeckue 3aHATHS

Penienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.

Pemenne IMPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX SaI[aHI/Iﬁ Ha OUCHCPCHBIC CHUCTCMBbI, HCIIOJIL3YCMBLIC B
OBITOBOM W TIPOM3BOACTBEHHOW JEATENBHOCTH YeNOBEKa, C MO3MIMH 3KOJIOrMYecKord Oe30macHoCTH
HOCJIEICTBUM U TPAMOTHBIX PELICHUI MPoOIeM, CBSI3aHHBIX C XUMHEH.

Tema 6.2. OcHoBHoOe coJepKaHue OK 01
HccrnenoBanue JIaGopaTopHbIe 3aHATHS OK 02
CBOMCTB JlabGopaTtopHnast pabota «I[IpuroroBieHue pacTBOpoOB».
AUCHIEPCHBIX [IpuroTtoBneHne pacTBOPOB 3aJaHHOW (MOJSPHOI) KOHIIEHTpAlMK (C MPaKTUKO-OPUECHTHPOBAHHBIMU
CUCTEM I UX BOIIPOCAMH ), OTIPEJICTICHUE CPEIbl BOJHBIX PaCTBOPOB.
HICHTH(UKALHH JlaGopaTtopHas pabora «/cciaenoBaHue TUCIIEPCHBIX CHCTEM).

IIpuroroBneHue M U3y4EHHE CBOWCTB JHCIIEPCHBIX CHCTEM pa3HBIX BUJOB: CYCIEH3UH, 3MYJIbCHUH,

KOJUTOMIHOTO pacTtBopa. CpaBHEHHE CBOMCTB MCTHMHHBIX M KOJUIOMJHBIX PAaCTBOPOB, BBISIBICHHE OCHOBHBIX

pa3Inuni MKy HUMH.
Paszpnen 7. KadecTBeHHbIC peakiuu 00HAPY/KeHHS HEOPTAaHUYECKUX M OPTraHMYECKHUX BEIIeCTB
Tema 7.1. OcHOBHOe coep:kaHue OK 01
Oo6napyxeHue IIpakTuyeckue 3aHATHSA OK 02
HCOPraHM4YCCKUX | KayecTBEHHbIE XUMUYECKUE pEaKlUu, XapaKTepHbIe ISl OOHApYKEHUSI HEOPTraHUUECKUX BEIIEeCTB (KaTHOHOB
KaTHOHOB U u aunoHoB). CocTaBiieHHEe ypaBHEHUH peakiii 0OHapyeHUsl KaTHOHOB [-VI rpymnn v aHHOHOB, B T.4. B
AHUOHOB

MOJIEKYJISIPHOM 1 HOHHOHU (hopMax.
Peakunu oOHapyXeHHs] HEOPraHUYECKHX BEILIECTB B PEAIbHBIX 00BEKTAX OKPYKaIOILIEH CPeIbl.

JlaGopaTtopHble 3aHATHSA

OO0HapyxeHre HEOpraHWYEeCKUX BelecTB (KaTHoHOB [-VI rpynn uian aHMOHOB) € MCIIOJIb30BAaHHEM
KaUECTBEHHBIX AHAJTUTUYECKUX PEAKLINM.

1 JIaboparopHast paboTa «AHAIUTHYECKUE pEaKIMi KaTHOHOB [—-VI rpymmy».

[TpoBeeHne KaYECTBEHHBIX PEaKIUii, UCTIONb3YEMBIX Il OOHAPY>KEHHsI KATHOHOB | Tpymmbl (Kaus,
HaTpusi, Maraus, ammonus), I rpynmer Ha mpumepe Gapwust, I rpynmer — cBuHIa, [V rpynmel — aqroMuHMS,
V rpynmel — xenes3a (II u III), VI rpynmst — aHukens. Onvucanne HaOII0JaeMbIX SBICHUN M COCTABIICHUE
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XUMHYECKUX PEAKIUM.

«AHATUTUYECKHUE PEAKIIN AaHHOHOB).

[TpoBeneHMEe Ka4eCTBEHHBIX PEAKITN, UCIIOIb3YEMBIX I OOHAPYKCHHSI aHHOHOB: KapOoHara, ¢ocdara,
cynedara, cynbduaa, HUTpara, xjaopuaa u ap. Onrcanue HaOIIOIAEMBIX SBICHUN U COCTABICHHE
XUMHUYECKUX PEAKIUM.

Tema 7.2. OcHoOBHOe co/iep:KaHue 4 OK 01
OOGHapyxenue IpakTHYecKne 3aHATHS 2 OK 02
OpraHN4CCKHX KauecTBeHHbIE XUMUUYECKNE PEAKIINH, XapaKTEPHbIE 111 OOHAPYKEHUSI OTAEIbHBIX KIAaCCOB OPraHUYECKUX
BCIICCTB COeIMHEHU: ()EHOJIOB, aJbJACTUIOB, KpaxMaa, YKCYCHOM KUCIOThI, aMUHOKHUCIIOT U JIp. 5
OTACJIbHBIX Jenarypanus GeIKOB PU HATPEBAHUH, [IBETHBIC PEAKIIIH OEIKOB.
KJIaCCOB C CocraBieHre KaYeCTBEHHBIX peaklnii 0OHAPYKEHHSI OPraHUuYeCKIX COeTMHEHUI OTAENbHBIX KJIacCOB.
UCIIOJIBb3OBAHUEM | [TaGopaTopHbIE 3aHATHS 2
Ka4eCTBCHHBIX OGHapyKeHHe OPraHUYECKHX COEIUHEHUH OTENbHBIX KIaccoB.. JJaboparopHas pabora «KadecTBeHHbIE
peaxuuii PEaKIMU Ha OTAEebHBIE KJIACChl OPraHMYECKUX BEIECTBY.

[TpoBeneHne KaueCTBEHHBIX PEAKIUI, HCIOIBb3YEMBIX JJIs1 OOHAPYKEHHSI OPraHUYECKUX BELIECTB Pa3IUYHbIX 5

KJIaCCOB: (DEHOJIOB, AJIbJIETHJIOB, KpaxMaia, YKCYCHOM KUCIIOThI, aMUHOKHCIIOT, OeNKOB U Ap. Onucanue

Ha0JII0/Ta€MBIX SIBJIEHUM U COCTABICHHE XUMUYECKUX PEAKIUI U/UITU CXEM.
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COIePKaHME (COaepKaHNe TPHKJIAJTHOTO MOXYJIsI) 22
Paznea 8. XumMus B ObITY M IPOM3BOACTBEHHOM AeATEJIbHOCTH YeJI0BEKA 4 OK 01
Tema 8.1. OcHOBHOE coiepKaHue 4 OK 02
Xumust B ObITy U |[IpaKTHYECKHE 3AHATHS 4 OK 04
IPOU3BOJACTBEHHOM [ JxomorHueckas 6e30MacHOCTh MOCIIEACTBHI OBITOBOM 1 MIPOU3BOJICTBEHHOM JICSITEIIBHOCTU YEIOBEKA, 2 OK 07
ACATEBHOCTH CBsI3aHHasl ¢ IepepabOTKOM BEHIECTB; MOUCK U aHAIN3 XUMHUYECKONH HHPOPMAIIUHN U3 Pa3IMYHbIX UCTOYHUKOB TIK1, ITK2
CJI0BEKa (HayyHas ¥ yyeOHO-Hay4YHasl TUTEepaTypa, CpelicTBa MaccoBoil nHdopMmary, cetb IHTEpHET U Ipyrue).

Keiicsl (¢ yuerom Oynymieit npodeccroHalbHON AeATeNbHOCTH) Ha aHATU3 HHPOpMAIIUU O

IPOM3BOJICTBEHHOM EATEIHLHOCTH YeNIOBEKa, CBI3aHHOM C repepaboTKOM 1 MOJYyYEHHUEM BEIECTB, a TAKKE C

9KOJIOTHYECKOH 06€30MaCHOCTHIO.

3amuTa keiica: [IpeacraBieHue pe3yabTaToB PEIICHHS KEHCOB (BBICTYIIJICHHE C TIPE3ECHTAIIUCH ) 2
*Pasznen 9.1. UccnenoBanue H XUMHUYeCKUH aHATN3 00beKTOB OHochepsbl 18
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Tema 9.1.1. OcHoBHOe cogepkaHue OK 01
OcHoBbl JlaGopaTopHbie 3aHATHS IIK1, IIK2
11a00paTOPHOIL JlaboparopHas nocyaa U XuMuueckue peakTuBbl. OCHOBHBIE JIabopaTopHbIe onepaiuu. JlaboparopHoe
IIPaKTUKH B obopynoBanue. TexHuka 6€30MacHOCTH U IpaBUiia padoThI (ITOBEICHU) B 1a0OpaTOPHUH.
NPOo(ECCHOHANBHDI TpakTHaecKHe 3aHATHS
X 1abOpaTOpUAX  [ByironHenme THIIOBBIX PACUETOB [0 TEMATHKE SKCIIEPUMEHTA (BBIXO/ IIPOJKTa PEaKI[iH, Macca HABECKH,

00bEM PaCTBOPHUTEIIA).

O06paboTKa TaHHBIX, aHAJH3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYHMCICHUE CPEIHET0 3HAUCHUS

IKCIIEPUMEHTAIBHBIX JaHHBIX, TOTPEITHOCTH).

[TpencraBieHne pe3yabTaTOB SKCIIEPUMEHTA B Pa3IUIHON Gopme (Tabiuia, rpaguk, oT4eT, JOKIIa,

Ipe3eHTaLMs).
Tema 9.1.2. OcHOBHOe coiep:KaHue OK 01
XUMUYECKUI OK 02
aHaIM3 IPOO BOJIBI IpakTnyeckue 3aHATHS OK 07

1.CniocoObI BbIpakeHUs1 KOHLIEHTPAIMM PACTBOPOB: MAacCOBas J0JIsl pACTBOPEHHOTO BEIIECTBA, MOJISIpHAs U 1IK1, TTK2

MOJISITIbHAS KOHIIEHTpaluu. TUTp pacTBopa.

2. PerieHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJ]aHUI HA pacdeT KOHIEHTPALU 3arps3HsIOINX

BEIIECTB U UX CPAaBHEHUE C MpeeabHO JonmycTUMbIMU KoHUeHTpanusamu (I11K).

JlabopaTropHble 3aHATHUS

OnpeneneHue )KeCTKOCTU BOJIbI
Tema 9.1.3. OcHoBHOE coaepKaHue OK 01
XHUMUYCECKUN JlaGopaTopHbIe 3aHATHSA OK 02
KOHTpOJIb KauecTBa |JlaboparopHas pabora: OK 07
IIPOAYKTOB Omnpenenenne HUTPATOB B IPOAYKTAX MUTAHUS. IIK1,IIK2
TTUTAHWS Jlaboparopnas paboTa:

Omnpenenenne coaepKaHUs YIIIEBOIOB B MMPOAYKTaX MATAHMUS.
Tema 9.1.4. OcHoBHOe cogepkaHue OK 01
Hccnenosanue IpakTu4ecKne 3aHATHS OK 02
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00BEKTOB
o6uocdepsr

1.Y4ebHO-uccae10BaTeNbCKUi TPOCKT B 00JACTH UCCIIEIOBAHUS 00BEKTOB Onochepsl. O030p TeM yueOHO-

HCCIIEIOBATEIbCKUX MPOSKTOB. AJITOPUTM BBIIIOJIHEHHUS TIPOCKTA.
2. Onpenenenue npoOIeMsl uccieaoBaHus. MeToabl morcka, aHanu3a 1 00paboTku HHPOPMALIUU O TIPOCKTE

B pa3JIMYHBIX UCTOYHUKAX.

OK 04
OK 07
K1, ITK?2

Hroro

124
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3. YcioBus peajiu3anuu NporpaMmMsbl 0011e00pa3oBaTe/IbHOM JUCHUIIJIMHbBI

3.1. TpeGoBaHusl K MUHUMAJIbHOMY MAaTepHAJbHO-TeXHHYECKOMY 00ecleYeHn 0

s peanuzanuu MporpaMMbl JUCHHUIUIMHBI IPETYCMOTPEHBI CIEAYIOIINE ClelHUaIbHbIe
MOMEIICHUS: Y4eOHBI KaOMHET XUMHH W/WIIN y4eOHOU XUMUYECKOH J1abopaTopuu.

O6opynoBanue y4eOHOTO KaOWHETa (HATJISIIHBIE MOCOOWS): HAOOPBI MIAPOCTEPIKHEBBIX
MoJieJlel MOJIEKYJ, MOJENN KPUCTAIUIMYECKUX PEeHIeTOK, KOJUIEKIIMU MPOCTBIX M CIOKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJHMMEPOB; KOJUJICKIUS TOPHBIX MOPOJ U MHUHEpaJoB, TalnHIla
Memnpeneesa, yaeOHbie GrIbMbI, IU(PPOBBIE 00pa30BaTEIBLHBIC PECYPCHI.

TexHuueckue cpencTBa 0OyueHHs: KOMIBIOTEpP C YCTPOMCTBAMU BOCIPOM3BEACHUS 3BYKa,
MPUHTEP, MYJIbTUMEINA-TIPOEKTOP C SKPAHOM, MYJIbTUMEIUNHHAS JOCKA, YKa3Ka-Ipe3eHTep s
MpE3CHTAIH.

O6opynoBanue mabopaTopuu U paboyux MecT JadOpaTOPUU: MEH3YPKH, MHUIMETKU-
KaIeJIbHUIBI, TEPMOMETPBHI, MUKPOCKOII, JYIbI, MPEIMETHBIE U MOKPOBHBIE CTEKJIA, TUIAHIIETHI
JUI KamleJNbHBIX peakiuil, (uiIbTpoBaibHas Oymara, MPOMBIBAJIKH, CTEKJISIHHBIE MPOOHPKH,
pe3nHOBBIE MPOOKH, (HOHAPUKH, HAOOpP PEAKTHBOB, CTEKISHHBIC MaJOYKU, IITATUBBI IS
MPOOUPOK; MEPHBIE IIIMHIPHI, BOPOHKU CTEKIISIHHBIC, BOPOHKH JCTUTENIbHbBIC IUIHMHIPUUECKUE
(50-100 mu1), cTynmku ¢ mecTUKOM, (GaphOpoBbIe YaIlKU, MUHIETHI, QUILTPHI OYMaXKHbBIC, BaTa,
MapJisi, YacoBbIE CTEKJA, SJCKTPOIUIMTKH, J1a0OpaTOpHBIE MITATHBBI, CIHPTOBBIE TOPEIKH,
CIHMYKH, TPUOOp /ISl TIOTYYEHHUs Ta30B (WM MPOOHMPKa ¢ Ta300TBOAHON TPyOKOif), AepiKkaTesn
JUTsE IPOOUPOK, CKIISIHKH ISl XpaHEHHsI PEaKTUBOB, Pa3/aTOYHbIC JTOTKH; XUMHUYECKHUE CTaKaHBI
(50, 100 u 200 mu1); mMaTenu; MUHIETHI; TUTENbHBIE UL, CEKYHOMEPHI (TaliMepbl), MEpHBIC
npobupku (Ha 10-20 mm) u mepHble kKoiObl (25, 50, 100 u 200 mn), BoasHas OaHs (Wiu
TEPMOCTAT), CTECKJSIHHBIC MAJIOYKUA;, KOHWYECKHE KoJIObI mis TuTpoBanus (50 u 100 wmu);
WH/IMKAaTOpHBIE TIOJOCKM JUIs omnpeneneHuss pH W craHmapTHas WHAWKATOpHAs —IIKaja,
YHUBEpCAJIbHBIN MHAUKATOP; nuneTku Ha 1, 10, 50 mu (uau no3aropsl Ha 1, 5 u 10 mit), OropeTku
JUTSL TATPOBaHUS, MeAuIMHCKkUe mmpuiel Ha 100—-150 mn, 1abopaTtopHble W/WIN aHATUTUYECKUE
Bechl, pH-MeTpbl, cymmibHbIN mKkad, u 1p. 1adopatopHoe 000py10BaHHUE.

3.2. UudopmanuoHHoe obecnieyeHHe peaiu3aluu MPOorpamMMbl
YuedHo-MeTOoANYECKOE 00eciedeHUe
OcHOBHBIC HCTOYHHKH:

1.I'abpuensn O.C. Xumus 10 knace. [l o6uieo0pazoBaTenbHbIX yupexaeHuid.- M ., 2022.
2.T'abpuensan O.C. Xumus 11 xnace. s o0uieo0pa3oBareabHbIX yupexaeHuid.- M., 2022.
3.babkoB, A. B. Xumus: yueouuk / A. B. badkos, T. . bapabanosa, B. A. [lonkos. - Mocksa:
I['D0TAP-Menua, 2020. - 352 c.: . - 352 c. - ISBN 978-5-9704-6149-5. - Tekct: 21eKTpOHHBIH //
OBC "KoncynbraHt ctyaenTa'": [caift]. - URL
-https://www.studentlibrary.ru/book/ISBN9785970461495.html

4. Audunorenona, . B. Xumus: yueOHUK U IPAaKTUKYM ISl CPEAHETO PO EeCCHOHATBLHOTO
obpa3zoBanus / M. B. Aupunorenosa, A. B. baokos, B. A. [TonikoB. — 2-¢ U31., HCTIP. U IO —
Mocksa : U3natensctBo FOpaiit, 2022. — 291 ¢. — (IIpodeccuonanbuoe o6pazoBanue). —

ISBN 978-5-534-11719-6. — Tekct: JIEKTPOHHBIN // OOpa3oBarenbHas miargopma IOpaiir
[caitr]. — URL.: https://urait.ru/bcode/491735 I'pudp YMO CIIO

5.JIyneiiko, T. I'. Xumus: yaeonuk mius CI1IO / T. I'. Jlyneiiko, O. B. /11610, E. A. PemernukoBa. —
CaparoB, Mocksa: [Ipodobpazoanue, At [Iu Ap Meana, 2022. — 308 c. — ISBN 978-5-4488-
0433-5, 978-5-4497-0395-8. — TekcT: 31eKTPOHHBIN // DIEKTPOHHO-OMOINOTEUHAs! CHCTeMa
IPRBOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/94217.html. TPU® YMO
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JlonoJIHUTeIbHbIE HCTOYHHKH:

1. Xumus: yaeonoe nocooue s CITO / cocraButenu I'. FO. Boctpukosa, E. A. Xopoxopauna. —
Caparos: [IpodobpazoBanue, 2022. — 91 ¢. — ISBN 978-5-4488-0369-7. — TekcT: 31eKTPOHHBIH
/I Llndposoii oopazoBatenbhbiii pecypc IPRSMART: [caiit]. — URL: URL:
https://www.iprbookshop.ru/87280.html

HHTEepHET-pecypesl:

DJeKTPOHHBIE 00Pa30BATEIBHBIC PECYPCHI JHocrym k pecypcy

IBC «KoHCyJabTaHT
cryaentayhttps://www.studentlibrary.ru/ JocTyn HeorpanuyeH (Tociie aBTOPU3aInN)
http://www.medcollegelib.ru/

OnekTponHas oudimoreka PssI'MY

httpS//lIb rzgmu ru/ I[OCTYH HCOI'paHUYCH (HOCJ’IC aBTopI/ISaHI/II/I)

IBC IPRbooks

hitps:/Aww.iprbookshop.ru/ Joctyn HeorpanuyeH (mocie aBTOpU3aInun)
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4. KOHTpOJIb ¥ OLIeHKA Pe3y/1bTATOB 0CBOCHHS 0011e00pa30BaTe/JIbHOM
AUCHUNIMHBI

Kontpons u oOmeHKa pe3ynbTaToB OOyYeHHsS OCYHIECTBISETCS NPEernojaBaTeiieM B
mporecce MpOBEACHUS MPAKTUYECKUX 3aHATHH U Ta00paTOPHBIX pabOT, TECTUPOBAHUS, A TAKKE
00yJarOIUMHCS 3a]aHull, TPOEKTOB, HCCIIECIOBaHUII.
Pesynprarel 0OyueHMsI OIpeneNsloT, 4To OOyyarolmiuecss MAOJKHBI 3HATh,

BBITIOJIHEHUS WHIMBUyaJIbHBIX
IIOHUMATh U
JIEMOHCTPUPOBATH 110 3aBEPLICHUU U3YyUYECHUS JUCLUILUINHBI.

s popmupoBaHUs, KOHTPOJISL U OICHKU PE3yIbTAaTOB OCBOCHHS YYCOHOU JMUCIUTIIHHBI
WCIOJIb3YETCSI CHCTEMa OIIEHOYHBIX MEPOIIPHUATHH, IPEICTABISIONIAs COO0H KOMIUIEKC YIeOHBIX

MEpONPUSATHHA, COTIACOBAHHBIX C pe3yJabTaTaMu OOydeHHs U C(HOPMYIHPOBAHHBIX C Y4ETOM

OI'OC COO (mpeametHbie pe3yabTaThl o guciuinae) u I'OC CIIO.

Ne Monyins / Paznen / Tema Pesynbrar 00yueHus OuenouHbIe OK
MEPOTPHUATHS
[ OCHOBHOM MOIYJTh
1 Paznean 1. ®opmyanpoBaTh 6a30BbIe
OcHOBBI MOHSITHUS U 3aKOHBI XUMHU
CTpOeHus
BellecTBA

1.1 |Crpoenue aromoB CocTaBniTh XUMHUYECKHE 1. Tect «Ctpoenue OK 01
XUMHYECKHUX (hopMyIIbI COeAMHEHHI B aTOMOB XUMUYECKUX
AJIEMEHTOB U NPUPOJA |COOTBETCTBUU CO CTEIIEHBIO AJIEMEHTOB U MPUPOAA
XUMHUYECKOHN CBS3H OKUCJICHUS XUMHUYECKUX XUMHUYECKOHN CBSI3M».

JJIEMEHTOB, UCXOS U3 2. 3agayu Ha

BaJICHTHOCTH U COCTaBIICHUE

ANEKTPOOTPHUIATETLHOCTU XUMHUYECKHUX (HOpMYIT
JIByXaTOMHBIX
COEIMHEHU N
(oKcuaoB,
cynb(huI0B,
THJIPUJIOB U T.I1.).

1.2 |Ilepmoamueckuii 3akoH |Xapakrepu3oBaTh xumuueckue |[Ipakruko- OK 01
u tabnuna J1.1. 3JIEMEHTBI B COOTBETCTBUM C UX|OPUEHTUPOBAHHBIE OK 02
Menpeneena MI0JIO)KEHUEM B NIEPUOANUYECKOM| TEOpeTUYECKUE 3aJaHHsI Ha

CUCTEME XMMHUYECKHUX XapaKTepu3aIIIo
anemeHToB .M. MenjeneeBa |XUMHUUYECKUX 3JIEMEHTORB:
«Mertamnmnueckue /
HEMeTaJUTMYeCKHe
CBOMCTBA,
AIIEKTPOOTPHUIIATETLHOCTh
Y CPOJCTBO K JIEKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHHEM
Y TIOJIO’KEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYECKUX DJIEMEHTOB
J.. MennaeneeBay.
2 Paznea 2. CocTaBasiTb ypaBHEHUs U KonTpoubnas padora
Xumuyeckue CXeMbI XUMHYECKUX «CTtpoeHnue
peakunu peakuui BelleCTBA U
XHMHYecKHne 1




Mopnyns / Paznen / Tema

Pesynprar 00yueHus

O1LEeHOYHBIE
MEPOTTPUATHS

OK

peaKkuum)

2.1

Tumsr
XUMHUYECKHUX
peakuui

CocraBnTh peakuuu
COEIMHEHUS, Pa3JIOKCHUS,
oOMeHa, 3aMeIICHHS,
OKHCIIUTEIIFHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINN

U peaKIuu
KOMILIEKCOOOpa3oBaHus (Ha
npuMepe
THIPOKCOKOMITIIEKCOB
QTIOMUHUS U [TUHKA) C
y4aCTHUEM HEOPTraHUIEeCKUX
BEIIIECTB

1. 3agaun Ha
COCTaBJICHUE

yYpaBHEHUU

peaKuid:

— COC/IMHEHHS,
3aMEILEeHHUs, pa3JIOKEHUS,
oOMeHa U peakiuii ¢
Y4aCTHEM KOMILIEKCHBIX
coeIlMHEeHU! (Ha mpuMepe
IUAPOKCOKOMILIEKCOB
QIIOMUHUS U LIUHKA);

— OKHCIIUTENBHO-
BOCCTAHOBUTEIbHBIX
peaxkiuu ¢
HCIIOJIb30BaHUEM METOa
AIIEKTPOHHOTO OallaHca;
— C y4acTueM
KOMILJIEKCHBIX
coelMHEeHu! (Ha
npumepe
TUAPOKCOKOMILIEKCOB
[IMHKA U aJIFOMUHUSA).

2. 3agaun Ha pacyeT
KOJIMYECTBEHHBIX
XapaKTEPUCTUK MTPOIYKTa
pEeaKIMK COeTUHEHNS,
MacCOBOM WJIH 00bEMHOM
JIOJIA BBIXOJ1a TIPOJTYKTA
pEeaKIK COETUHEHHUS OT
TEOPETHUECKH
BO3MOYXHOTO; 00BEMHBIX
OTHOIIICHUH T'a30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOTHBIX
BEILECTB U MTPOJIYKTOB
peaxuu; Macchol (00beM,
KOJIMYECTBO BEIECTBA)
MPOJIYKTa PEaKIUU, eCIIU
OJ/IHO U3 BEIIECTB JIaHO B
BHJIC PacTBOpa C
OIIPEAETIEHHON MAaCCOBOM
JIOJIEN PaCTBOPEHHOIO
BEIIECTBA.

OK 01

2.2

DNEKTPOTUTHYECKAS
JIUCCOLMALNAS u
WOHHBIA 0OMEH

CocTaBisTh ypaBHEHHUS
XUMHYECKHUX PEaKINH

HOHHOT0 0OMEHa ¢ y4aCTuEM

HCOPraHNYCCKUX BCIUICCTB

1. 3aganud Ha
COCTaBJICHHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKkuuii ¢ yyacTuem
OKCHJIOB, KHCIIOT,
OCHOBaHHI U COJICH,
WOHHBIX peaKIHil
TUAPOJIA3a COJIEH,
YCTaHOBJICHUE U3MEHECHUS

OK 01




Mopnyns / Paznen / Tema

Pesynprar 00yueHus

O1LEeHOYHBIE
MEPOTTPUATHS

OK

KHCIIOTHOCTH CPEJIBI.
2. JlaboparopHas
pabota

«Peaknuu rugpomnmsay.

Paszgea 3. Ctpoenue u
CBOliCcTBa
HEOPraHu4ecKux
BellleCTB

HccaenoBarsb cTpoeHue U
CBOIiCTBA HEOPTaAaHMYECKUX
BellecTB

KonTpoasHas pabora
«CBoiicTBa
HEOPraHUYecKHX
BEILECTB»

3.1

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpPraHUYECKHE BEIIECTBA B
COOTBETCTBHUH C UX
CTpPOEHUEM

1. Tect «HomeHnkmarypa
Y Ha3BaHUE
HEOPraHUYECKUX
BELIECTB UCXO/IS U3 UX
XUMHUYECKOH (hOpMYIIBI
WM COCTaBJICHUE
XUMHUYECKOH (hOpMYIIBI
UCXOJIS U3 Ha3BaHUs
BEIIECTBA 110
MEKTYHApOAHON WU
TPUBHUAIBLHON
HOMEHKJIATYpe».

2. 3ajauM Ha pacyeT
MaccoBOM J0JIH (Macchl)
XUMHUYECKOT0 AJIEMEHTA
(coenuHeHus) B
MOJIEKYJe (CMECH).

3. [IpakTrdeckue 3a1anus

10 KJ1accu(uKau,
HOMEHKJIAType U
XUMUYECKUM (opMysaM

HCOPTraHNYCCKUX BCIICCTB

Pa3JINIHBIX KJIACCOB.

4. TlpakTHdeckue 3a1aHus

Ha OIpEeJEIICHUE
XUMHUYECKON aKTUBHOCTH
BEIIIECTB B 3aBUCUMOCTH
BUJa XUMHUYECKOU CBSI3U
Y THIA KPUCTAIIINYECKOU
pEeLIETKH.

OK 01

3.2

Du3nKo- XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIISCTB

YcraHaBauBaTh
3aBUCHUMOCTh (PU3UKO-
XHMUYECKHX CBOMCTB
HEOPTraHUYECKHUX BEIIECTB OT
CTPOEHHUSI ATOMOB U
MOJICKYJI, a TAK)KE TUTIA
KPUCTAJUTMYECKOUN peleTKu

1. Tect «OcobeHHOCTH
XUMHYECKHX CBOMCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUM, aM(POTEPHBIX
TUAPOKCHUJIOB U COJIEH».
2. 3agaHus Ha
COCTaBIICHUE YPaBHEHUIA
XUMHYECKHUX PEaKIni ¢
y4acTUEM MPOCTHIX U
CIIOKHBIX
HEOPTaHMYECKUX
BEIIIECTB: OKCHIOB
METAaJlJIOB, HEMETAJLIIOB U
aM(OTEPHBIX DJIIEMEHTOB;
HEOPTaHMYECKUX KUCIIOT,

OK 01
OK 02




Mopnyns / Paznen / Tema

Pesynprar 00yueHus

O1LEeHOYHBIE
MEPOTTPUATHS

OK

OCHOBAaHUH U
aM(pOTEPHBIX
THJIPOKCH/JIOB,
HEOPraHMYECKUX COJICH,
XapaKTePU3YIOIINX UX
CBOWCTBA M CITOCOOBI
MOJTYYCHUSI.

3. [IpakTuxo-
OpUEHTUPOBAHHBIC
TEOPETUYCCKHE 3aJaHHS

Ha CBOMCTBA U IIOJIyYCHUE
HEOPraHWYECKUX BEILIECTB

3.3

[IpousBoacTBO
HEOPraHUYECKUX
BELIECTB. 3HAUEHUE U
IIPUMEHEHUE B ObITY U
Ha MPOU3BOJICTBE

O60CHOBBIBATh 3HAUCHUE U
MPUMEHEHUE HEOPTaHUYECKUX
BEIIECTB B OBITOBOI U
MPOU3BOJACTBEHHOMN
JeSATEIbHOCTH YEJIOBEKA UX
(UBHKO-XUMHUYCCKIMH
CBOWCTBaMHU

[IpakTuko-
OPUEHTUPOBAHHbIC

3aJaHus 110 COCTaBJICHHNIO

XUMHUYECKUX PEAKLUH C
y4acTHeM

HCOPTraHN4YCCKUX BCIICCTB,

WCIOJIb3YEMBIX JIJISl UX
UIEeHTU(DUKAIIIN U
MIPOMBIIIICHHBIX
C10CcOO0B MOJIyYEHUS.

OK 01
OK 02

Pasznea 4. Ctpoenne
M CBOiicTBa
OpPraHuYecKux
BelllecTB

HccnenoBarh cTpoeHUE U
CBOMCTBA OPraHMYeCKHX
BeIlecTB

KonTpoabHnas pabora
«CtpoeHue u
CBOliCcTBa
OpraHn4YecKux
BeIIECTB)

4.1

Knaccudukanus,
CTpOEHHE U
HOMEHKJIaTypa
OpraHHYECKUX
BEIIECTB

Knaccugpunuposars
OpraHUYEeCKUe BEIECTBA B
COOTBETCTBUHU C UX
CTPOEHHEM

1. 3aganug Ha
COCTaBJICHHE Ha3BaHUI
OPraHUYEeCKHUX
CO€OUHEHMH I10
TPUBHAIIBHON WIH
MEXIYHAPOAHOU
CHCTEMAaTHUIECKOI
HOMEHKJIATypE.
3amaHusa Ha
COCTaBJICHHUE
IIOJTHEIX U
COKpAILIEHHBIX

CTPYKTYPHBIX
bopmyn
OpraHNYeCcKHUX
BELIECTB
OTJIEbHBIX
KJIACCOB.

2. 3amauu Ha
OIpeze/IeHue
IpocTenIen
bopmybl
OpPraHUYEeCKOu
MOJIEKYJIbI, UCXOI5
U3 3JIEMEHTHOTO
coctasa (B %).

OK 01




O1LEeHOYHBIE

Ne  [Monyns / Paznen / Tema Pesynprar 00yueHus OK
MEPOIPUITHS

4.2 |CaoiicTBa VYcranaBnuBath 3aBUCUMOCTh | 1. 3agaHus Ha OK 01
OpraHUYEeCKUX (hU3UKO- XUMHYECKUX COCTaBJICHHE OK 02
COCIMHEHUN CBOMCTB OpPraHUYECKHUX YPaBHEHUH

BEILIECTB OT CTPOCHUS XUMHYECKHUX

MOJIEKYJI peaKkuuii ¢ yyacTuem
OpPraHMYECKHUX
BELIECTB Ha
OCHOBaHUU UX
COCTaBa U CTPOEHHSI.
2. 3aganus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHYECKHUX PEaKLIHM,
WUTIOCTPUPYIOIINX
XMMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
IIPOTEKaHUs JaHHbBIX
peaKkuuii 1 TeHETUYECKOU
CBSI3M OPraHUYECKUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacuetHsbie
3aJ1a4M 110
YPaBHEHUSAM
peakuuii ¢
y4acTuem
OpraHUYeCcKUX
BEUIECTB.

4.3 |Opranuueckue O60CHOBBIBATH 3HAUEHUE U IIpakTuko- OK 01
BEILECTBA B IIPUMEHEHHUE OPTaHUYECKUX OPHUEHTUPOBAHHBIE OK 02
KU3ZHEEATEIIbHOCTH BELIECTB B OBITOBOI U 3aJlaHUs IO COCTABIICHUIO
4eJI0BEKA. IIPOU3BOJICTBEHHOU XUMHUYECKUX PEAKLIHN C
[TpousBoacTso u NeSITEIbHOCTH YEJIOBEKA UX y4acTUEM OPTaHUYECKUX
IIPUMEHEHNE (U3NKO-XUMHUYECKUMHU BELIECTB, UCIOJIb3YEMBIX
OpraHMYECKUX BEIIECTB |CBONCTBAMU JUTSL UX UIEHTU(UKALUY B
B IIPOMBIIIJIEHHOCTH OBITY U

IIPOMBIIIJIEHHOCTH.

) Paspean S. HccnenoBars paBHoBecue 1 |KoHTposbHas padora
Kunernyeckue u CKOPOCTH XUMHYECKHUX «Ckopoctb
TepMOJAMHAMHYECKHEe |peaKkumii XHMHYeCKOH
3aKOHOMEPHOCTH peaKknuu u
NpOTEeKaAHUsl XHMHYecKoe
XHMHYECKHX peakuui paBHOBeCHE»

5.1 |Kunernueckue Uccnenosats BiusiHuE 1. [IpakTuxo- OK 01
3aKOHOMEPHOCTHU KOHIICHTPALIUH OPUEHTUPOBAHHBIE OK 02
MPOTEKaHUS pearupyromnux BemecTB U TEOPETUYECKHE 3a/1aHUS
XUMHUYECKHUX PEAKIMH | TeMIlepaTypbl Ha CKOPOCTb Ha aHanu3 (pakTopos,

XUMHYECKHUX PEeaKIUi BIIUSIIOLINX HA U3MEHEHHE
CKOPOCTH XUMHUYECKOU
peaxiuu.

5.2 |Tepmomunamuueckue |HccnemoBaTh BIUsSHUE 1. 3agauu HA pacyeThl OK 01
3aKOHOMEPHOCTHU W3MEHEHUs KOHLIEHTpalun TEII0BbIX 3((HEeKTOB OK 02
IIPOTEKAHUS BELIECTB, pEAKLUU CPEIbl U XUMHUYECKHUX PEaKIMN 1
XUMHUUYECKHX PEAKIMH. |TeMIIEpaTyphl HAa CMEIEHUE  |ONpPEIEICHUE TUIla
PaBHOBecue XMMHYECKOTI0 PAaBHOBECUSI peaxiuu (1o TEII0BOMY 5




O1LEeHOYHBIE

Ne  [Monyns / Paznen / Tema Pesynprar 00yueHus OK
MEpPONPUSITHS
XUMHYECKHUX s dekTy: 3K30- U
peaxkuui SHJIOTEPMHUYECKHE).
2. IlpakTuko-
OpPUEHTHPOBAaHHbIE
3aJ]aHMs HA IPUMEHEHHE
npunnuna Jlelllarenne
JUTS HAXOXKJICHUS
HalpaBJIeHUs CMELICHUs
PaBHOBECHSI XUMUYECKOMN
pPEaKLMU ¥ aHAJIN3
(hakTOpOB, BIHSIONINX HA
CMEIEHHE XMMUYECKOTO
pPaBHOBECHS.
6 Pazpmea 6. HccaenoBars qucnepcHbie KonTposabsHas padora no
JucnepcHble CHCTEMBI TeMme
CHUCTEMBI «/lucnepcHble CHCTEMbD)

6.1 |HducnepcHbie Pasnuuare nctuHHBIE 1. 3agauu Ha OK 01
CHUCTEMBI U pacTBOPBI, KOJJIOUIHBIE IIPUTOTOBJICHUE OK 02
(baxTops! UX pacTBOpEI U TPYOOMCIIEPCHEIE | PACTBOPOB.

YCTOMYUBOCTH CHCTEMbI Ha OCHOBE 2. IlpakTuko-
XHUMHAYECKOT0 SKCIIEPIMEHTa  |OpUEHTUPOBAHHBIE
pacyeTHble 3aJJaHUs Ha
JIICTIEPCHBIE CUCTEMBI,
UCHOJIb3yeMble B ObITOBOM
Y IIPOU3BOJCTBEHHOMN
JIeSITETIbHOCTH YEJIOBEKA.

6.2 |UccnenoBanue HccnenoBath pusmko- JlaGopatopHas OK 01
CBOWCTB XMMHUYECKHE CBOWCTBA pabota (Ha BBIOOD):

JIMICTIEPCHBIX CHCTEM pa3IMYHBIX BUIOB —  Ipurorosnenue

JMCTIEPCHBIX CHCTEM pPacTBOpPOB;
— HNcenenoBanue
JIICTIEPCHBIX CHCTEM.
7 Pa3zpnen 7. HccaenoBarhb cBoiicTBa

KauyecTBeHHbBIE OpPraHUYecKHuX U

peakuuu HEOPraHUYeCKHX BelIeCTB C

o0Hapy KeHUs! HCNI0JIb30BAHUEM

OpPraHMYecKuX U Ka4YeCTBEHHbIX peaKuii

HEOPraHMYecKuX

BeIIeCTB

7.1 |ObHapyxeHue UccnenoBath kauectBennble | 1. [IpakTuyeckue OK 01
HEOPTraHMYECKUX peaKIi HEOPTaHUIECKUX 3aJjaHus Ha
KaTHOHOB U aHMOHOB | BEIIECTB COCTaBJICHUE

YpaBHEHUH peakiui
oOHapyKeHUs
katuoHos [-VI
TpYIII U aHUOHOB, B
T.4. B MOJIEKYJISIPHOM
¥ HOHHOH (opmax.

7.2  |ObHapyxeHue UccnenoBath kauectBennble | 1. [IpakTuyeckue OK 01
OpPraHUYeCKUX peaKIu OpraHuvYecKux 3aJJaHUs HA COCTaBJICHUE
BEILIECTB OT/AEIbHBIX COEAMHEHUH OT/ENbHbIX Ka4eCTBEHHBIX PEAKIIUN

6

KJIaCCOB C

KJ1aCCOB

oOHapyKeHUs




O1LEeHOYHBIE

Ne  [Monyns / Paznen / Tema Pesynprar 00yueHus OK
MEPOTPUAITHS
UCIIOJIb30BaHUEM OpraHNYECKHUX
KauyeCTBEHHBIX COeTMHEHUI
peakuui
8 Pa3nes 8. Xumus B ObITY M NPOM3BOJACTBEHHOI 1eITEJILHOCTH YeJI0BeKa
Xumusi B ObITY U O1uieHuBaTh NOCJEACTBUS Keiic (¢ yuerom OK 01
MIPOU3BOICTBEHHOM OBITOBOM U Oymymeit OK 02
JIeATeIIbHOCTH MPOM3BOJCTBEHHOMN npo¢eCCHOHAIBHON OK 04
YeJioBeKa JeSITeIbHOCTH YEJIOBEKa C JIeATETLHOCTH) OK 07
MO3HULIMH 3KOJIOTUYECKOU Bo3mosxHbIE TEMBI
0e30macHOCTH KEHCOB:
1. JIekapcTBa Ha
OCHOBE
pacTUTEIbHBIX
MPEImapaToB.
9.1 |Pa3nen 9.1. UccienoBanue 1 XUuMHUYECKHI aHAJIHN3 00beKTOB OMOC(hepbI
NHTepnpeTHpOBaTH XUMHYECKHE MPOLECCH U siBJIeHHs B Ouocdepe
9.1.1 |OcHoBbl J1abopaTOpHO¥ | BBIMOMHATE MOTHBINA UK 1. TunoBeie OK 01
MPAKTUKH B IKCIIEPUMEHTAIILHOTO pacueTsl 1o
npodeccuoHaNbHBIX HCCIIETIOBaHUS C TeMaTHKe
nabopatopusix cOOII0ICHUEM TTPaBUII AKCIIEPUMEHTA.
0e3omacHOTo 00paIeHus ¢ 2. 3amaun Ha
BEIIECTBAMH H BBIYHCIICHHUE CPEITHETO
nabopaTopHBIM 3HAYCHUS
o0opyaoBaHUEM AKCIIEPUMEHTAIIbHBIX
JAHHBIX, IOTPEIITHOCTH.
3. IlpencraBnenue
pe3ynbTaToOB
IKCIIEPUMCHTA B
pa3ianuHoil popme
(Tabmuna, rpaduk, oTUeT,
JTOKJIaJl, IPe3CHTalus).
9.1.2 |Xumuueckwii anamu3  |McciaenoBaTh XUMHYECKUN 1. Tect «CBoiicTBa 1 OK 01
po0 BOJIBI COCTaB NMpoO BOBI COCTaB BOABD. OK 02
2. 3amanue «Xumnuecknii |OK 07

COCTaB BO/IbI, TUIT BOJIbI U
CIOCOOBI €€
IpUMEHEHUs» (C
UCTIOJIb30BaHUEM
HOPMAaTUBHBIX
JIOKYMEHTOB).

3. IlpakTuko-
OpPUEHTHPOBaHHBIE
TEOpPETUYECKHE 3aJaHUS
Ha COCTaB BOJIBI U
CHOCOOBI BBIPaKEHUS
KOHIICHTpalui n
nepecyeT KOHUEHTpaIi
(c ucomB30BaHUEM
HOPMAaTHUBHBIX
JIOKYMEHTOB)
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