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1. OO6mas xapakTepucTHKa padodeil MporpaMmbl

0011e00pa30BaTeJIbHOM U CHUIINHBI « XHUMMD)

1.1. MecTo JAUCHUIUIMHBI B  CTPYKTYpe OCHOBHOI  mpodeccHOHAIbHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

OO0meobOpa3oBaTenbHass  AUCHHUILIMHA  «XUMHS»  SBISETCS  00sI3aTENBHONW  YacThIO
o0m1eo0pa3oBaTeabHOrO MUKIIA 00pa3oBarenbHOM mporpaMMbl B cooTBeTcTBUU ¢ PI'OC CIIO 1o
npodeccun/crienuanbaocTa 31.02.02 Akymepckoe aeno.

[lepuon oOydeHus u paclpeaeleHHE IO CeMecTpaM oOmIpenenser o0pa3oBaTeiabHas
OpraHM3aIys CaMOCTOSITENIBbHO, C YYeTOM JIOTHKH (OPMUPOBAHUS TPEAMETHBIX PE3yIbTaTOB,
001X ¥ MPOoPECCHOHATBHBIX KOMITIETCHIIUH, MEKITPEIMETHBIX CBSI3€H C IPYTHUMH TUCIUTUTMHAMUA
00111e00pa30BaTEILHOTO M 00IIETTPO(HEeCCHOHATBLHOTO ITUKIIOB Y4eOHOTO TUTaHA.

1.2. lenu 1 muIaHUpPYeMBbIe Pe3yJbTAThI 0CBOCHHS THCIUTLTHHBI
1.2.1. llequ m 3ag0a9u TUCHUILIHHBI

DopMHUPOBAHUE Y CTYJIEHTOB XUMUYECKON COCTABIISIFOLIEH €CTECTBEHHO-HAYUYHON KAPTUHBI
MHpa KakK OCHOBbI IPUHATHUS PEUICHUH B >KMU3HEHHBIX U IPOU3BOACTBEHHBIX CHUTYyaLMSX,
OTBETCTBEHHOT'O TIOBEJICHHS B IPUPOJIHON Cpelie.

3aga4yu AMCHMILINHBI:

1) chopmupoBaTh NMOHMMAHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKUX IPOLECCOB M
ABJICHUM B OKpYXalOIIEH cpene, LEeJIOCTHOM HayyHOM KapTUHBI MHpa, B3aUMOCBS3M U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS NTPOBOJUTH pacueThl MO XHMHUYECKHM (opMylaM | ypaBHEHHIM
XUMUYECKUX  peaklMii, IUIAHUPOBaTb W  HMHTEPIPETUPOBATH  PE3yJbTaTbl XUMHUYECKHX
DKCIIEPUMEHTOB,

3) copmupoBaTh HaBBIKKM MPOBEAECHUS XMMUYECKUX 3KCIIEPUMEHTAIBHBIX MCCIIEOBAHUH C
co0JTI0/IeHHEeM IIPaBUII O€30MacHOr0 OOpAIeHNUs C BELIECTBaMU U J1a00paTOpHBIM 000py1I0BaHUEM;

4) pa3BUTh YMEHMs aHAJIU3UPOBAThH, OLICHUBATH, IPOBEPSITH HA JIOCTOBEPHOCTh U 0000IIATH
MH(pOPMaLIMI0 XUMHUUECKOT0 XapaKTepa U3 pa3IMuHbIX UCTOYHUKOB;

5) chopmupoBaTh yYMEHHS MPOTHO3MPOBATH IOCJIEACTBUS CBOEH JESITENBHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOLIECCOB;

6) cdopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHIKEHUNW XUMUYECKONW HAYKU U TEXHOJOTUH
JUISL pa3BUTHS COLIMATILHOM U ITPOU3BOJCTBEHHOMU cdep.



1.2.2. IInanupyemMble pe3yJbTaThl 0CBOCHHS 0011e00pa3oBaTeIbHON AUcHUILVINHBI B c00TBeTcTBHH ¢ ®I'OC CIIO 1 Ha ocHoBe ®I'OC COO

Osnanenne YHUBEPCAIbHBIMU y4eOHBIMU
IO3HABATEILHBIMH JCHCTBUSIMH:

a) 0a30BbIE JIOTUYECKHE JENUCTBUSL:

- CaMOCTOSITEIILHO dbopMynupoBaTh 51
aKTyaIM3upoBaTh  MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTAaHABJIMBAaTh  CYIIECTBEHHBIM  MPU3HAK WU
OCHOBaHHWSI [UII  CpPaBHEHMs, KJIAacCU(DUKAIMU W
0000IIEeHHS;

- ONpEeneIATh (S)178 JIeSITeIIbHOCTH, 3aJ1aBaTh

mapaMeETpPhl U KPUTEPHUU UX JOCTHUIKCHUSA,

- BBIABJIATE 3aKOHOMCPHOCTH W IIPOTUBOPCYUUSA B
pacCMaTprUBACMBIX SABJICHUMAX,

BHOCHTb KOPPCKTHBBI OLICHUBATh
COOTBCTCTBHUEC PE3YJILTATOB LCJIAM, OLUCHHUBATL PHUCKU

B JOCATCIIBHOCTD,

Kon u [Inanupyemble pe3ynbTaTbl OCBOCHUS AUCIIUTUTMHBI

HaMCHOBaHHE

bopMupyeMbIxX O6mmel JucuunnuHapHbie2

KOMIETEHINH
OK 01. B 4acTtu Tpy10BOro BOCIIUTaHUSA: - BJIAIETh CUCTEMOM XUMHYECKHMX 3HAHUH, KOTOpas BKIIKOYAET:
Bri6upats - TOTOBHOCTb K  TpYyHdy, OCO3HAaHHE LEHHOCTH | OCHOBOIOJATAIOIIME  TMOHATHA  (XMMHYECKHH  JJIEMEHT,  aToM,
CIIOCOOBI MacTepCTBa, TPYI0II00ue; ANIEKTPOHHAS 000JI0YKa aToMa, S-, pP-, d-3JIeKTPOHHBIE OPOUTAIM aTOMOB,
penieHus 3a1a4y - TOTOBHOCTh K AKTHUBHOM NEATEILHOCTH | MOH, MOJIEKyJia, BaJeHTHOCTh, JJIEKTPOOTPUIATENBLHOCTh, CTENEHb
po¢eCCHOHAIIbH TEXHOJOTUYECKOM M COLUMAJIbHOM HAIIPABJICHHOCTH, | OKUCIICHUS, XWMHUYECKasi CBS3b, MOJb, MOJISIpHAsS Macca, MOJISIPHBIN
Ol 1eATEeNTbHOCTH CIIOCOOHOCTh WHULIMUPOBATh, IUIAHAPOBATh M | 00bEM, YIJIEPOIHBIA CKeleT, (YHKIMOHAIbHAS TPYyMIa, pPaguKal,
MIPUMEHUTETHEHO CaMOCTOSITENILHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTh; MU30MEpHUsi, U30MEPhI, TOMOJIOTHUECKUN PsJl, TOMOJIOTH, YIJIEBOJIOPO/IbI,
K pa3JIMYHbIM - WHTEpeC K pa3inyHbIM cdepam NpoPecCHOHATHHON | KMCAOPOA- M a30TCOACPIKAIIUNE COECIUHEHUs, OHOJOTHYECKH aKTHBHBIC
KOHTEKCTaM NEeSATEIbHOCTH, BellecTBa (YrieBObl, KHUPbI, OEJIKN), MOHOMED, MOIUMEpP, CTPYKTYpPHOE

3BCHO, BBICOKOMOJICKYJIAPHBIC COCAMHCHUA, KPUCTAIMICCKAA PCIICTKaA,
THUIIBI XUMHWYCCKUX peaKuHﬁ (OKI/ICJII/ITGJILHO-BOCCTaHOBI/ITeJII)HI)Ie, 9K30-
U SHAOTCPMHUYCCKUEC, pCAKIITMN NOHHOT'O @MeHa), PacTBOpP, SJICKTPOJINTHI,

HEJJICKTPOJIUTBI,  DJJIEKTPOJIUTUYECKAs  JAUCCOLMALMSA,  OKHUCIUTENb,
BOCCTAHOBUTEIb, CKOPOCTh XHMHMYECKOM  PEaKUHUH, XHUMHYECKOE
paBHOBECHE), TEOPUM U 3aKOHBI (TEOPHUS] XHMHUYECKOIO CTPOCHMUS

opranuueckux BemecTB A.M. ByrtnepoBa, Teopus 3JI€KTPOIUTUYECKON
auccoumanuu, nepuoanueckui 3akoH .M. Menneneea, 3akoH
COXpaHEHMsI Macchl), 3aKOHOMEPHOCTH, CHMBOJHYECKHUN S3bIK XUMHH,
(aKkTOOTUYECKHE CBEJIEHUS O CBOWMCTBaX, COCTaBe, MOJYYCHUU U
0e30macHOM  HMCIOJIb30BAaHWM  BAKHEWIIMX  HEOPTaHUYECKUX U
OpPraHWYEeCKUX BEHIECTB B OBITY M TPAKTUYECKOW JCATEIHHOCTH
YeJIOBEKa;

= YMCTHb BBIABJIATH XapPAKTCPHBIC IPU3HAKU U B3AUMOCBS3b




MOCJIEICTBUN ACATEIBHOCTH;
- pa3BUBaTh KPEATHBHOE MBIILICHHE TPU PEIICHUU
YKU3HEHHBIX TIPO0OJIeM

0)0a30BbIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJIaJICTh HaBBIKAMU y4eOHO-UCCIICIOBATEIBCKONH H
MIPOCKTHOM JICATEIbHOCTH, HAaBBIKAMH Pa3pCHICHHS
pooem;
- BBSIBJIATh ~ IPUYUHHO-CJICICTBEHHBIC

aKTyaJu3upoBaTh 3ajaady,

CBiA3HU u
BbIJIBUTATb THUIIOTE3Yy €€
pelICHUA, HAXOAUTb APryMCHTBI JId AO0Ka3aTCJIbCTBA
CBOHX YTBep)KﬂeHHﬁ, 3a/1aBaTh MMapaMCTpbl U KPUTCPHUH
PCILICHUA,

- AHAJIM3UPOBATH IIOJYYCHHBIC B XOAC PCHICHUA
3aaa4ynu  pe3yJibTaTbl, KPUTUUYCCKHM OLCHUBATH HX
JAOCTOBCPHOCTb, IMPOIrHO3UPOBATbL HM3MCHCHHC B HOBBLIX
YCIOBHUAX;

'YMGTB HCpCHOCI/ITI) 3HAHUA B HOSH&B&TCJ’IBHYIO 58
MPAKTUYECKYIO0 00JIaCTH KUZHEIEATEIbHOCTH;
UHTETPUPOBATh  3HAHUS W3
MpeAMETHBIX 00JIacTei;

- yMeTh Pa3HbIX
- BBIIBUTaTh HOBBIC HJEU, MpesiaraTb OPUTHHAIBHBIC
IIOAXOAbI 1 peHIeHI/Iﬂ;

- CIIOCOOHOCTH
MO3HABATENBHON M COIMAILHOM MPaKTHUKE

nux HCII0JIb30BaHUA B

HN3YUCHHBIX HOHﬂTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC TIOHATUA IIPU
OIMHUCaHUMU CTPOCHHUA U CBOMCTB HCOPraHMYCCKUX W OPraHn4YCCKUX
BCIICCTB H HUX HpeBpaH_IeHI/If/'I; BBIABJIATH B3aHMMOCBA3b XHMHYCCKHX
3HaHUH C NOHATUSAMU U MPEACTABICHUSAMHU JAPYTUX €CTECTBEHHOHAYYHbBIX
MIPEAMETOB;

- YMCTb HCIIOJIB30BATh HanMMCHOBaHUA XUMHNYCCKUX COG[[I/IHCHI/If/'I
MEKJIYHapOAHOTO COK3a TEOPETUYECKOW M MNPUKIAJAHOW XUMHUH U
TPUBHAIbHBIC HAa3BaHMs BaXHEHIIMX BEIIECTB (STHIJICH, alleTUJICH,
rnuuepuH, ¢eHon, Gopmanbaeru, yKCycHas KUCIO0Ta, MIUIKH, YTapHbIi
ras, erIeKI/ICJIHﬁ ra3d, aMMHaK, ramcHas HN3BECTb, HCramcHasAd HU3BECTb,
NUTHEBAsE COJMAa W JPYTUX), COCTABIATH (POPMYIJIBI HEOPraHMYECKUX WU
OpPraHMYECKUX BEIECTB, YPAaBHEHHUS XMUMHUECKUX pEaKUuid, OObACHATH

HUX CMBICJ; IOATBECPKAATh XAPAKTCPHBIC XUMHNYCCKHEC CBOMCTBaA BCIICCTB

COOTBETCTBYIOIIMMHU  JKCIIEPUMEHTAMHM M 3alUCAMH  YpaBHEHHUMU
XUMHYECKHUX PEaKIUK;
- YMETH YCTaHaBJIMBATh MPUHAJIC)KHOCTD M3yYCHHBIX

HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB K ONPEICICHHBIM KJIacCaM U
rpynnaM COeIMHEHWH, XapaKTepu30BaThb HX COCTaB M BaKHEHIIMe
CBOﬁCTBa; OonpeaAcIsATb BUABI XUMHUYCCKHUX CcBsI3el (KOBaJ'IeHTHaSI, HOHHaAas,
BOJIOPO/IHAS),
BEIIECTB; KIacCU(PUIIMPOBATh XUMUUECKHIE PEAKIIUU;

- copMHupoBaTH MpEACTaBICHUS: O MaTepUaTbHOM EIMHCTBE MHPA,
3aKOHOMCPHOCTAX MW IO3HABACMOCTH SIBIICHUH npupoabl; 0 MECTEC U

METAIJINYCCKasd, TUIIBI  KPUCTANIMYCCKHUX  PCHICTOK

3HAQYEHUH XHMHH B CHCTEME €CTECTBEHHBIX HAyK U €€ pOJH B
o0ecrie4eHn YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA: B PEIICHUU
mpo0JieM IKOJIOTHUYECKOM, SJHEPreTHIECKON U MUIIEeBON 0e30MacHOCTH, B
Pa3BUTUHU MEIUIIUHBI, CO3/TAaHUH HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB
SHEPTUH, B 0OECTICUCHUH

paIoHaIBLHOTO MIPUPOIONOIB30BaHuUs, B POPMUPOBAHUHU




MHUPOBO33PEHHUST U OOIIEH KyIbTyphl UEIOBEKa, a TAKKE IKOJIOTHUYECKU
000CHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOJIHOMN Cpelie;

- BJIAJIETh CUCTEMOM XUMHYECKHMX 3HAHUH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATHSA (IOMOJHUTEILHO K CHUCTEME IOHATHHA
0a30BOT0 ypOBHS) - H30TOIBI, OCHOBHOE M BO30YKIEHHOE COCTOSHUE
aToMa, THOpUIN3aIisl AaTOMHBIX opOuTanel, xumuueckas cBsizb (" " u "",
KpaTHBIC CBS3M), MOJIApHAs KOHIIGHTpAlHMs, CTPYKTypHas (opmyna,
n30oMepus (CTPYKTypHasi, TeOMeTpHUYecKas (IIMC-TPaHC-U30MEPHs), THUIIbI
XUMUYECKUX peaknuii (roMo- M TETepOTreHHBbIC, OOpaTHUMbIe U
HeoOpaTuMbie), pacTBOpbl  (MCTUHHBIC, JIUCIIEPCHBIE  CHUCTEMBI),
KPUCTAJUIOTUAPATHI, CTENEeHb JAUCCOLMAIMH, DJIEKTPOJIM3, KPEKUHT,
pUMOPMUHT); TEOPHH M 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PCHUCCKHUE
3HAHUS, JICKAIIUE B OCHOBE MOHUMAHMS NMPUUYUHHOCTH M CHUCTEMHOCTH
XUMHUYECKUX SIBJICHUM, COBPEMEHHBIC IIPEJCTABICHUS O CTPOCHUU
BEII[ECTBA HA ATOMHOM, MOJICKYJISIPHOM W HAJIMOJIEKYJISIPHOM YPOBHSIX;
MIPEACTABJICHUS 0 MEXaHH3Max XUMHYECKHUX peakiuid,
TEPMOJMHAMUYECKUX M  KHHETUYECKHX  3aKOHOMEPHOCTSIX  HUX
MpPOTEKaHUsA, O XHMHYECKOM pPAaBHOBECHH, MAMCIEPCHBIX CHUCTEMaX,
dakTonoruueckue CBEJEHUS O CBOMCTBAaX, COCTaBe, IMOJIYYCHUU U
0€e30macHOM  HMCIOJIb30BAaHUM  BAXKHEWINIMX  HEOPTaHUYECKHX U
OpPraHWYEeCKUX BEHIECTB B OBITY M MNPAKTHUYECKOM JeATETHbHOCTH
YeNoBeKa; OOIINUX HAyYHBIX MPHUHIUIAX XHMHUYECKOTO MPOU3BOICTBA (HA
puUMepe IMPOU3BOACTBA CEPHOM KHUCIOTHl, aMMHaKa, MeETaHoJa,
nepepaboTku HeDTH);

- YMETh MPOBOJUTH PACUETHI IO XUMHUUECKUM (POopMyJsiaM B ypaBHEHHSIM
XUMHUYECKUX PEaKIUi ¢ UCTONb30BaHUEM (PU3NYECKUX BETHYUH (MACCHI,
00beMa razoB, KOJUYECTBA

BCIJ_ICCTBa), XapPaKTCPUIYIOIHX BCUICCTBA C KOJIUYECTBEHHOMU
CTOPOHBI: PACUYCTHI IO HAXOXKACHHUIO XHUMHYECKOMN (I)OpMYJ'ILI BCIICCTBA,

pacueTsl Macchl (00beMa, KOJIMYECTBAa BEIIECTBA) MPOJAYKTa pPEAKIUH,
€cIM OJHO M3 HCXOJHBIX BEIIECTB JaHO B BHJE pacTBopa C
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ONPEAEIEHHON MAacCOBOM J0JIE pAacTBOPEHHOTO BEIIECTBA WIIM JIAHO B
u30bITKE (MMEeT NPUMECH); pacdeTbl MAacCOBOW WM OOBEMHOHM J0NH
BBIXOJIa TPOAYKTAa PEaKIMH; pacueThl TEIIOBOro 3(deKTa peakuui,
00BEMHBIX OTHOILICHUH Ta30B;

- YMETb BBIBIIATh XapaKTEPHbIC MPU3HAKH U B3aUMOCBSI3b M3YYEHHBIX
MNOHSATUM, TPUMEHATH COOTBETCTBYIOIME IIOHATUS IPU ONHMCAHUU
CTPOEHHUSI U CBOICTB HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB U HX
MIPEBPAIICHNI; BBIIBIATH  B3aMMOCBSI3b XUMHUYECKHMX 3HAHUW C
MNOHATUSIMA W TPEJCTABICHUSMU JAPYTrUX TMpeaMeToB Ui Oolee
OCO3HAHHOI'O IOHMMAHHUA M OOBSICHEHMS] CYIIHOCTH MaTepUaibHOIro
€IMHCTBA MHpA; MCIIOJIb30BaTh CHCTEMHbIE XMMHUYECKHE 3HAHUS s
00BsicCHEHUS u IPOTHO3UPOBAHUS SIBIICHUH, MMEIOIINX
€CTECTBEHHOHAYUYHYIO [IPUPOY;

YMETh  HCIOJb30BATh  HAMMEHOBAHUS  XUMUYECKUX  COCAMHEHUI
MEXKJIYHApOAHOTO COK3a TEOPETUYECKOW M MNPUKIAJAHON XUMHUH U
TPUBHUAIIbHBIE HA3BAaHUS BEIIECTB, OTHOCALIMXCS K M3YyYEHHBIM Kiaccam
OpPraHMYECKUX U  HEOPraHWYECKHX  COCIMHEHUH;  HCIIOJIb30BATh
XMMUYECKYI0 CHMBOJIMKY JJIi COCTaBiIeHHsI (OpMYJ HEOPraHMYeCKUX
BEIIECTB, MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEpHYTHIX, COKpAIIEHHBIX
U CKEJIETHBIX) (pOpMyNT OpraHMYECKHUX BEIECTB; COCTAaBIISTh ypaBHEHUS
XUMHUYECKUX pEaKUUHd M PACKPHIBaTh HX CYIIHOCTb: OKHUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKLHUN MMOCPEICTBOM COCTAaBJIEHUS JIEKTPOHHOIO
OaaHca ATUX PEaKIMii, peaklnii HOHHOTO OOMEHa MyTeM COCTaBJICHUS
UX MOJIHBIX U COKpPALICHHbIX HOHHBIX YPAaBHEHUI; pEaKIUil Tuaponusa,
peakuui

KOMILJIEKCO0Opa3oBaHusl (Ha MpHUMEpe TUIPOKCOKOMIUIEKCOB ILUHKA HU
IIOMHUHMSA); IOATBEPXKIATh XapaKTEpHble XMMHUYECKHE CBOMCTBa
BEIIECTB COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMU U 3alUCSIMU YpaBHEHUN
XUMHYECKHUX PEaKLNi;

- yMeTb KJIacCU(UIUPOBATh HEOPraHMUECKHE U OpraHNYECKHUE BEIECTBa
U XMMHYECKHE pEaKLUH, CaMOCTOSTENbHO BBIOMpATh OCHOBAHUSA H
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KpUTEpUU IS KIACCU(PUKANUK HM3y4aeMbIX XUMHUYECKHX OOBEKTOB;
XapakTepu30BaTb  COCTaB M  Ba)XXHEHIIME  CBOMCTBAa  BEILECTB,
IPUHAUIEKANIMX K ONPEICJIIEHHbIM KJjlaccaM U TIpyIIaM COEAMHEHUM
(mpocThle BELIECTBA, OKCHUIBI, THIPOKCHIIbI, COJHU; YIJIEBOAOPOIBI,
poCThie APUPHI, CIUPTHI, (PEHONBI, aTbAETUIbl, KETOHbI, KapOOHOBBIE
KHUCIIOTBI, CIIOKHBIC (UPBI, KUPBI, YIIIEBOABI, AMHHBI, AMHHOKHUCIIOTHI,
OenkM); NPUMEHSATHh 3HAHMS O COCTAaBE U CBOMCTBaX BELIECTB s
AKCIIEPUMEHTAILHON IIPOBEPKHU TUIOTE3 OTHOCHUTEIILHO
3aKOHOMEPHOCTEN POTEKaHUs XUMHUYECKHUX peakuuii u
MIPOTHO3UPOBAHUS BO3MOKHOCTEH UX OCYILIECTBIICHUS;

- YMeTh TOITBEpXJaTh Ha KOHKPETHBIX MpPUMEpaxX Xapakrep
3aBHCHUMOCTH PEAKIIMOHHOI CIIOCOOHOCTH OPraHUYECKHX COCAMHEHUN OT
KPaTHOCTH M TUIAa KoBajieHTHOH cBsizu (" " m "), B3aMMHOTO BIMSHUS
aTOMOB U TPyNI aTOMOB B MOJIEKYJlax; a Takke OT OcCOOeHHOCTel
peain3alyy pa3IuuHbIX MEXaHU3MOB IIPOTEKAHUS PEAKIUI;

- YMETh XapaKTepH30BaTh 3JEKTPOHHOE CTPOECHHE aTOMOB (B OCHOBHOM
U BO30YXKIEHHOM COCTOSIHUM) U MOHOB XMMHYECKUX 3JieMeHToB 1 - 4
nepuonoB Ilepuonuueckoint cucremsl .M. Menneneesa u ux BaJeHTHbIE
BO3MOXXHOCTH, HCHOJB3yss mnonstus "s", "p",  "d-amekrpoHHbIE"
opOuTanu, DHEPreTUYeCKue  YypOBHH; OOBACHATH 3aKOHOMEPHOCTU
W3MEHEHHUs CBOWCTB XUMHYECKHX OJJIEMEHTOB U 00pa3yeMbIX HWMH
COEIMHEHUH M0 MepUoIaM U rpymiam
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OK 02.
Hcnons3oBars
COBpPEMEHHBIE
CpeZAcTBa MOUCKA,
aHaIu3a u
MHTEpIpETauu
uHpOpMaLUU 1
nH(pOPMAaLOHHBIE
TEXHOJIOTUH JUIs
BBINOJIHEHUS
3amad
npoeCCHOHATBEHO
1 IeTeNbHOCTH

B o6actu 1eHHOCTH Hay4HOTO MMO3HAHUS:

- c(OpMHPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
HayKd W OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha
quanore  KymnabTyp, CIHOCOOCTBYIOIIETO  OCO3HAHUIO
CBOEr'0 MECTa B MOJIUKYJIBTYPHOM MUDE;

- COBEpPIICHCTBOBAHUE  SI3BIKOBOM M  YUTATEIbCKOMN
KYJbTYPbI
JIIOABMU U TIO3HAHUS MUPA;

- OCO3HaHHC

Kak CpE€acTtBa B3aHMOHCﬁCTBHH MCXOY

OECHHOCTH Hay‘-IHOI\/JI JACATCIIbHOCTH,
IIPOCKTHYIO u
HCCICAOBATCIIbCKYHO NCATCIbHOCTE NHANBUAYAJIbHO U B
rpyme;

- OsBnaneuue

T'OTOBHOCTB OCYHICCTBJIATD

YHHUBEPCATHHBIMU y4eOHBIMU
M03HABATEIbHBIMU JCHCTBUSIMH:

B) pabota ¢ nHpopmaruen:

- BIAJCTh HAaBBIKAMH TOJYYCHHS WHPOPMAIUN U3
UCTOYHUKOB  Pa3HbIX  THIIOB,  CaMOCTOSITEIBHO
OCYIIECTBIISITh ITOUCK,
UHTEpIpeTanui0 HWHGOpPMALMK Ppa3TUYHBIX BUIOB U
(dbopM mpencTaBiIeHUS;

- CO3J1aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ y4deToM
Ha3HayeHUs WHGOpPMALMK U IEJNEBON ayAUTOpPUH,
BBIOMpass onTUMalbHyI0 (opMy TMpeacTaBIeHUs U

BU3YyaJIM3alluu,

aHaJIn3, CHUHCTEMAaTU3allul0 U

- OIICHWBATh JIOCTOBEPHOCTb, JIETHTUMHOCTD
nH(pOpMaIINY, €€ COOTBETCTBUE TIPABOBLIM U MOPaIbHO-
ATUYECKUM HOpMaM;

- UCIIONIb30BaTh CpPEACTBAa HMH(DOPMAIMOHHBIX H
TEXHOJIOTHH B

KOMMYHHKAIIUOHHBIX pEeIICHUN

KOTHUTUBHBIX, KOMMYHUKATUBHLIX 1 OPraHU3allHOHHBIX

- YMETb IUIAHUPOBAaTh M BBIIOJHATH XMMHYECKUH 3KCIEPHUMEHT
(mpeBpallleHus OpraHMYECKUX BELIECTB IPU HArPEBAHUHU, IOJIYUYEHUE
STUJIEHA M H3YyYEHHUE €ro CBOWCTB, Kauye€CTBEHHbIE pEakUMU Ha
aNbJETHbl, Kpaxmall, YKCYCHYIO KHUCJOTY; JeHarypauus OelKOB Mpu
HArpeBaHWU, I[BETHHIC PEAKIUU OEJIKOB; MPOBOJUTH PEAKIUH HOHHOTO
o0MeHa, OIpeneNsaTh Cpey BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKLIUU

Ha cynbdar-, kapOoHAT- W XJIOPUA- AHUOHBI, HA KATHOH aMMOHHWSI,

pemarh JKCHEpUMEHTAJbHBIE 3a7aud 1o Temam "Mertamel" U
"HemeTanbl") B COOTBETCTBUHU C TIPABUIIAMU TEXHUKU O€30MaCHOCTH MPU
oOpallleHUH C BellecTBaMU U J1a0OpaTOPHBIM  00OPYJOBaHHUEM;

IIPEJICTaBIIATh PE3YIbTaThl XUMUYECKOIO 3KCIIEpUMEHTa B (JOpME 3anucu
YPaBHEHHMH COOTBETCTBYIOIMX peakUUid M (HOpMyIupoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YJILTATOB;

- YMETh aHAIN3UPOBATh XMMUYECKYI0 HH(OpMALMIO, MOJIy4aeMyIO W3
pa3HbIX UCTOYHUKOB (CpPEeACTB MaccoBOM MH(popmaluu, ceTb IHTepHET U

Jpyrue);

- BIAZICTh OCHOBHBIMH METOJJaMU HAy4YHOrO II03HAHUS BEIIECTB U
XUMHUYECKMX SBJICHUNW (HaONIOA€HHE, W3MEPEHHE, OKCIIEPUMEHT,
MOJICIIUPOBAHUE);

yYMETh MPOBOJUTH pacyeThl 10 XUMHUYECKUM (popMysaM M ypaBHEHHSIM
XUMHUYECKMX PEAKIUM ¢ HCHOJIb30BaHUEM (DU3MYECKUX BEJIMYUH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: MAacChl,
o0beMa (HOpMasJbHbIE YCIOBMsI) Ta30B, KOJUYECTBA BEIIECTBA;
UCIMOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JUISl IPUHATUS pPEeLIeHUH
B KOHKPETHBIX XM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIECTBAMU U UX
MIPUMEHEHUEM;

- YMETh CaMOCTOSITEJIbHO IIJIAHUPOBAaTh M TPOBOJUTH XHUMHUYECKUI
DKCIEPUMEHT (IIOJlyYEHUE M M3YyUYEHUE CBOWMCTB HEOPraHWYECKUX U
OpraHNYeCKUX YIJIEBOJIOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOAEpkAIIUX OPraHMYECKHUX BELIECTB,

BCIICCTB, KAUCCTBCHHBLIC pPCaKIUU

pEeIICHUC OKCIICPUMCHTAJIBHBIX 3aaa4 1o paciio3HaBaHUIO
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3aga4 ¢ coONIOJeHHeM TpeOOBaHUN IPrOHOMHKH,
TEXHUKH 0€30M1aCHOCTH, TUTHEHBI, PECYPCOCOEpPEKEHNS,
IIPaBOBBIX U ATUYECKUX HOPM, HOPM

nH(pOpMaMOHHOM 0€30MMacHOCTH;
- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI

nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JMYHOCTH;

HEOPraHMYECKUX M OPraHMYeCKHX BEIIECTB) C COOIOJEHUEM IpaBUII
Oe3omacHOro  oOpamieHuss ¢ BEllecTBaMU U JJAOOpaTOpPHBIM
o0opyaoBaHueM, GOPMYITHPOBATH LIEIH UCCIIEOBAHUS, IPEAOCTABIAThH B
pa3nmuuHON (opMe pe3ydabTaThl AKCHEPHMEHTa, AHAJIM3HPOBAaTh U
OLICHUBATh UX JOCTOBEPHOCTB;

- YMETb OCYLIECTBIATH LICJICHANPABICHHBIA IIOUCK XUMHUYECKOU
uHpOpPMALMK B PA3JIMYHBIX HMCTOYHMKAX (HAay4yHass M y4eOHO- Hay4dHas
JAUTEpaTypa, CpeACTBa MaccoBOM wuHGpopmanuu, cetb HTepHET U
Jpyrue), KPUTHYECKH aHaIM3UPOBaTh XHUMUYECKYH0 HH(OpMaLuIo,
nepepadaTbBaTh €€ M HCIOJB30BaTh B COOTBETCTBUHU C IMOCTaBJICHHOU
y4ueOHOM 3a/1aueit;

- BIIQJIETh CHCTEMOW 3HaHHMI O METOJax HayYHOro NO3HAHMS SBJICHUI
IOPUPOMBI, HCIONB3YyEeMbIX B E€CTECTBEHHBIX HayKaX ¥ YMEHUSIMHU
NPpUMCHATH OTH 3HAHUA TIPU OSKCICPUMCHTAJIBHOM HCCIICAOBAHUUA
BEILECTB M JJIsI OOBSICHEHUS! XMMHUYECKUX SBIICHUI, NMEIOINX MECTO B
MIpUPOJIE MPAKTHYECKOW NEATEIBHOCTH 4YEJIOBEKa W B ITOBCEJHEBHOM
KH3HU;
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OK 04.

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

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSATEILHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HaBbIKaMH y4eOHO-HCCIe0BATEIbCKOM,
MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;

OBnazieHue yHUBEPCAIbHBIMA KOMMYHHUKATUBHBIMU

JNEUCTBUAMMU:

0)COBMECTHAs JICSITCIIBHOCTD:

- MOHMMaTb W HCIOJIB30BaTb  IIPEUMYILECTBA
KOMAaHTHOW ¥ MHIAMBHUyaTbHOH paboTHI;

- IPpUHUMATh  LEJIM  COBMECTHOM  J€SATEIIbHOCTH,

OpraHU30BBIBATh M KOOPJWHHUPOBATH JEHCTBHUS TIO €€
JIeHCTBHH,
pacmpeienaTh poJii ¢ y4eTOM MHEHUM YYaCTHUKOB

JOCTHUKEHUIO: COCTaBIISITh IU1aH
00CyXI1aTh pe3yJIbTaThl COBMECTHOU PaOOTHI;

- KOOPAUHHUPOBATH W BbIIIOJHATH pa60Ty B YCJIOBHUAX

peanbHOrO0, BHUPTYaJbHOTO W  KOMOWHHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYILIECTBJISITh MO3UTHBHOE CTpaTErn4eckoe
MOBEJCHUE B PA3JIMYHBIX CUTYalUSAX, MPOSABIATH

TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATHBHBIM

OBnazieHue YHUBEPCATIbHBIMU PETYISTUBHBIMU

NEUCTBUSIMU: T') IPUHSATHE CEOS1 M IPYTUX JTFOJICH:

- IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JIOAEH Npu

aHaJIN3€e PE3yJIbTATOB JIEATEILHOCTH;

- IPU3HABaTh CBOE MPABO U MPaBO JPYTUX JIOACH Ha
OIIIMOKH,

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3HUIUHI

JPYroro 4eJoBeKa;

- yMETb IUIAHUPOBAaTh M BBIIOJHATh XUMHUYECKUH SKCHEPUMEHT
(mpeBpallleHus OpraHMYECKHX BELIECTB IPU HArPEBAHMUHU, IOJYYEHUE
TWJIEHA M U3Y4YEHHE €ro CBOMCTB,
aNbJeTUIbl, Kpaxmall, YKCYCHYIO KHCJIOTYy;, JeHaTypauus OelKOB IpH
HarpeBaHUU, L[BETHBIE pEaKIMU OEJIKOB; MPOBOIUTH PEAKIUH HOHHOTO

oOMeHa, OIpeAeiaTh Cpe/ly BOJHBIX PACTBOPOB, KAUECTBEHHbBIEC PEAKIIUU

KauCCTBCHHBIC pPCaKIMKM Ha

Ha cynbdaT-, KapOoHAT- U XJIOPHU/I-

AQHUOHBI, HA KATHOH aMMOHUS; PeIIaTh SKCIIEpUMEHTANIbHBIC 33141

no temaM "Meramibl" u "Hemertamibl") B COOTBETCTBUHU C IMPaBHIIAMH
TEXHUKU 0E30MaCHOCTH MPH 0OpaIlleHHH C BEHIECTBAMH U Ja00paTOPHBIM
000pyI0BaHUEM; TIPENICTABIIATH PE3YJIBTATHl XUMUYECKOTO IKCIIEPUMEHTA
B (opme YpaBHEHUH  COOTBETCTBYIOIIMX peakuud U
(dbopMyIUpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

-yMEeTh CaMOCTOSITEJIbHO IJIaHUPOBaTh W TMPOBOJUTH XHUMHUECKUN
OKCHEPUMEHT (TOIydeHHEe W HW3yYeHHE CBOWCTB HEOPTaHMYECKUX U
YIJIEBOJOPOJIOB
Pa3JIMYHBIX KJIACCOB M KHUCIOPOACOAEpPkAIIUX OPTaHMYECKUX BEIIECTB,
peleHue HKCHEPUMEHTAIBHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHMYeCKUX M OPraHMYecKHX BELIECTB) C COONIIOJEHUEM IpaBUil
O6e3omacHOoro  oOpamieHusi C
o0opyznoBaHueM, GOpMyIHpPOBaTh LEIH UCCIEA0BaHUS, IPEAOCTABISTH B
pa3nu4yHoil  opme pe3yabTaThl aHAIM3UPOBATh U
OLIEHUBATh UX JOCTOBEPHOCTb;

3aI1ucu

OpraHu4Y€CKUX  BCIICCTB, KaA4YCCTBCHHLIC PCAKIHU

BelIECTBAMM U J1aOOpaTOPHBIM

9KCIICPUMCHTA,
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OK 07.
ConeiicTBOBaTH
COXPAaHEHHUIO
OKpYy>Karoleu
Cpelbl,
pecypcocOepexeHu
10, IPUMCHSITh
3HAHUS 00
W3MEHEHUU
KJIMMAaTa, MPUHIIUIIBI
OepeKIIMBOTO
MIPOU3BOJICTBA,

3P PEeKTHBHO
JIENCTBOBATH B
Ype3BbIYaH

BIX

CUTYaITUSX

B 005acTH 3K0JI0rM4€CcKOro BOCIUTAHUS:
- c(hOpMHPOBAHHOCTH  DKOJOTUYECKOM
MMOHUMAaHUE

KYJbTYpHI,
BIUSHUS  COLMAJIbHO-2KOHOMHUYECKHUX

IIpOoHECCOB Ha COCTOSHHEC HpHpOI[HOfI U COIIHAILHOM

CpEabl, OCO3HAaHHC r1100aJILHOTO XapakTepa
9KOJIOTHYCCKHX np06neM;
- INIAaHUPOBAHUC KW OCYHICCTBJIICHHC HeﬁCTBHfI B

OKpY)KalolllelW Cpele Ha OCHOBE 3HAaHUA LeleH
YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA;
AKTHUBHOE HEIPUATUE JECUCTBUM, INPUHOCAIIMX BpEJ]

OKpY>Karolen cpene;

- yMEHHUE MIPOTHO3UPOBATH HeOJIaronpusiTHoIC
3KOJIOTHYCCKHE

HOCIEACTBUSA MPEAITPUHUMAEMBIX JEeHCTBH,

MpeI0TBpaliaTh UX;

- pacuIlMpeHu€ OmbiTa JAEATEIbHOCTH

9KOJIOTMYECKON HaIlPaBJIECHHOCTH;
- OBIIAJICHHE HAaBBIKAMU y4eOHO-UCCIIeIOBATETHCKOM,
MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

- c(hopMHUPOBATH XUMHUYECKOW  COCTaBJISIIOLIEH

CCTGCTBGHHOHaquOﬁ KapTUHBI MHpa, POJIM XUMHUHU B MO3HAHWUU SIBJICHUH

nNpeaACTaBJICHUA: O

IpUpOAbl, B (OPMHPOBAHMHM MBILUICHUS M KYJIbTYpbl JHYHOCTH, €€
GbyHKIIMOHATBHOU HEOOXOOUMOW ANl pelIeHUs
MPAKTUYECKUX 3a7a4 M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K

I'paMOTHOCTH,

CBOEMY 3[I0POBBIO U IIPUPOJHOU CPELE;

IpaBuia  3KOJIOTUYECKH  IIeJIecO00pa3sHOro
NOBEJCHUS B OBITY U TPYJOBOH MAEATENBHOCTH B ILENAX COXpPaHEHUs
CBOEr0 3J0pOBbsI W OKpYXKaroLIEHd IPUPOIHON Cpenbl;
OITIaCHOCTb BO3I[CﬁCTBI/I$I Ha KMBBIC OpraHU3Mbl OIIPCACIICHHBIX BCUICCTB,

IIOHHUMas CMBICJI ITIOKAa3aTCJIsA HpCHCHLHOﬁ HOHYCTHMOﬁ

- yMeTh  COOIIOATh

YUUTBIBATDH

KOHHCHTpaLII/II/I;
- YMETh MPOTHO3UPOBATh, AHAIU3HPOBATH W OIEHUBATh C MO3UIUI
SKOJIOTHUECKOU 0€301aCHOCTH HOCJIEICTBUSA OBITOBOM u

MIPOU3BOJICTBEHHON JICATEIIBHOCTH YEJIOBEKA, CBA3AHHOM C IMepepadoTKOM
BEIIIECTB; MCIIOJIb30BATh MMOJYYCHHbIC 3HAHUS JIJISl PUHSATUS TPAMOTHBIX
pelieHuit TpoOsieM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEHH;

- YMETb OCO3HaBaTh OINACHOCTh BO3JIEUCTBHS HA YKUBBIE OpPraHU3MBbI
OTPENIETICHHBIX BEIIECTB, TMOHUMAasi CMBICI TIOKa3aTeNsl MpeaeTbHOM
JTOMYCTUMOW KOHIICHTpPAIlMH, W TIOACHATh Ha TMPUMEpPaX CIOCOOBI
YMEHBLIEHUS U MIPEAOTBPALIEHUS UX BPEIHOI'O BO3/ICUCTBUS Ha
OpraHu3M 4YeJIOBEKa.
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2. CTpyKTypa H coJepxkaHue 001eo0pa3zoBaTeibHON JUCHUILIHHBI « XMMUSD)

2.1. O0beM QMCHUILIMHBI U BUAbI YU4eOHOI padoThl

Buj yueOHoii padoThl

O0beM B yacax

O0beM 00pa3oBaTeIbHON NPOrPAMMBI AUCHUIIIMHBI 144
B T.Y.

OcHoOBHOE co/iep:KaHue 102
BT. 4..

TEOPETHUECKOE 00yUueHne 30
MIPAKTUYECKUE 3aHATHS 72
IIpodeccuonanbHO-0pHMEHTHPOBAHHOE CO/Iep:KaHue (Coep:KaHne 2
NPHUKJIATHOT0 MOIYJIs1)

BT. U..

IIPAKTUYECKUE 3aHATUS 22
IIpoMe:xxyTouHasi arTecTanus (3K3aMeH) 20

16



2.2. TemaTn4eckui IJIaH U coaecpkaHue NUCHUIIIMHBI

HaumenoBanue Conep:xanue yueOHOro MaTtepuasia (OCHOBHOE U PO(deccHoOHATBLHO-0PHEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3aesioB H TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY.Ib YacoB | KOMIIETEHUHH
1 2 3 4
OcHoBHoOE coiepKaHue 102
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 8
Tema 1.1. OcHoBHOe coep:xkaHue 6 OK 01
Crpoenue atomoB | Teopernueckoe o0ydeHHe 2
XUMHYECKHUX CoBpeMeHHast MOJIENIb CTPOCHHUS aToMa. DJIeKTPOHHAs: KOH(urypanus aroma. Kinaccnpukanus XuMHIecKux
3JICMCHTOB U JJIEMEHTOB (s-, p-, d-asieMeHThl). BaneHTHble 37eKTpoHbl. BaneHTHOCTh. DNeKTpoHHAas MpUpoa XUMHUIECKON
npupoaa CBSI3H. DIEKTPOOTpULIaTeNbHOCTH. KoBanieHTHas CBsI3b, €€ PAa3HOBUIHOCTU U MEXaHU3MBI 00Pa30BaHUS ’
XUMHUYECKOM (oOMEHHBIN ¥ TOHOPHO-aKIeNTOPHBIN ). MoHHas cBs3b. MeTamueckas CBs3b. BogopoiHas cBs3b.
CBA3U Me)I(MOJ'IeKyJ'IHpHLIC B3aHUMOJCUCTBUS.
N30TO1BI, OCHOBHOE M BO30YXKIEHHOE COCTOSIHUE aTOMa, THOPUAN3AINS aTOMHBIX OpOUTAICH.
[IpakTuyeckue 3aHATHS 4
Pemenne npakTuyeckux 3aJlaHui Ha COCTABIIEHUE 3JIEKTPOHHO-Tpadudeckux Gopmy1 aneMeHTon 14
IIEPHOJIOB.
Pemenue 3aganunii Ha KCMOJIB30BAHUE XMMUYECKON CUMBOJIMKY U HA3BAHUM COEIUHEHUI IO HOMEHKIIATYpE 4
MEXKIYHapOAHOTO COK03a TEOPETUYECKON M MPUKIIATHOM XUMHUH U TPUBUAJIBHBIX HA3BAHUU ISl COCTaBJICHHUS
XUMHYECKHUX (OPMYIT ABYXaTOMHBIX COETMHEHUN (OKCUIOB, CyIb(UI0B, THAPUIOB U T.I1.) U IPYTHX
HEOPraHUYECKUX COCIMHEHUN OTIAEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOe coJep:kaHue 2 OK 01
[Mepuonnueckuii | Teopernueckoe o0ydeHmne OK 02
3aKOH ¥ Tabiia | [IpakTHYeCKHe 3AHATHS 2
A.M.Menneneesa [Tepuoanueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®usnueckuii cMmbich [lepuoanyueckoro
3akoHa J[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMH
MPOCTBIX U CJIIOKHBIX BELIECTB B COOTBETCTBUU C MOJ0KEHUEM XUMHUYECKOr0 3jieMeHTa B [lepronnueckoi )

cucreme. MupoBo33peHuecKkoe U HayuyHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menneneesa. [Iporuossr
A.N. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX AJIEMEHTOB.
Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUIN HA XapaKTEPU3aALUI0 XUMUUECKUX




3J1eMEHTOB «MeTaTM4YecKre / HeMETaUIMUYeCKHEe CBOMCTRA, SJIEKTPOOTPUIIATETLHOCTh M CPOJCTBO K
ANEKTPOHY XUMMUUYECKUX IJIEMEHTOB B COOTBETCTBUE C UX JJIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
MEPUOJNYECKON CUCTEME XUMUYECKUX diieMeHTOB JI.J. MeneneeBa.

Pa3znes 2. XumMuvecKkue peakuuu
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Tema 2.1.Tunst
XUMHUYECKHUX
peakuuii

OcHoBHOe coaepkaHue

TeopeaneCRoe oﬁyqe}me

Knaccugukanus v TUIBI XUMHUUECKUX PEAKLUI C yUaCTHEM HeopraHuyeckux BemiecTB. KonnuecTBeHHbIE
OTHOLICHHS B XUMHUHU. OCHOBHBIEC KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH U PACUETHI 110 YPABHEHUAM XUMHYECKHUX
peaxkuuii. Monb Kak €IMHHLIA KOJIMYECTBA BellecTBa. MossipHas Macca. 3aKOHbI COXpaHEHUs MacChl U
sHepruu. 3akoH ABorazipo. MosnsipHbslii 00beM razoB. OTHOCUTEINbHAS IJIOTHOCTD Ia30B.

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

IIpakTH4yeckue 3aHATHS

CocraBieHue ypaBHEHUH peaklnii COeIMHEHUs, pa3lIoKEeHUs, 3aMelIeHHs], 0OOMeHa. Y paBHEHUS PeaKIIHii
TOpEHUs, HOHHOTO 0OMEHa, OKUCIIEHUSI-BOCCTAHOBJICHHS.

PacueT KonM4ecTBEHHBIX XapaKTEPUCTUK UCXOHBIX BEIIECTB U MPOAYKTOB peakuuu. Pacuer
KOJINYECTBEHHBIX XapaKTEPUCTHUK NMPOJYKTA PEAKIIUU COeIMHEHNS, €CIIN OJHO U3 BELIECTB JaHO B U30BITKE
W/WIM COIEPKUT MpuMecH. Pacuer MmaccoBoi MM 00b€MHOM JTOJIM BBIX0/1a IPOAYKTA PEAKIIMH COSTUHEHMS
OT TEOPETHUYECKH BO3MOXKHOT0. PacueT 00beMHBIX OTHOIIEHUH Ta30B. PacyeT Maccel (00BbeM, KOJTMYECTBO
BElIEeCTBa) MPOAYKTA PEaKkluy, €CJIU OJJHO U3 BEILECTB JIaHO B BHJIE PACTBOPA C ONpeAEICHHOW MacCOBOM
JI0JIel paCTBOPEHHOTO BEILIECTBA.

YpaBHEHHSs OKUCIIEHHSI-BOCCTaHOBIIEHUS. CTeneHb oKkuciaeHuss. OKUCIUTENb U BOCCTAHOBUTENb.
OKHMCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMK B IPUPO/IE, TPOU3BOJACTBEHHBIX MPOIECCaxX U
JKU3HEACITENIbHOCTU OpraHu3MoB. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIN MOTeHIHAN cpenbl. CocTaBiaeHUE U
YpaBHUBAHHE OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJAOM AJIEKTPOHHOTO OanaHca. TunmudHbie
HEOpPraHMYECKHEe OKUCIIUTENN U BOCCTAHOBUTENN. DJIEKTPOIN3 PAaCTBOPOB U PACILIaBOB COJIEH.

OK 01

Tema 2.2.
DNEKTPOIUTHYECKA
s JUCCOLIHALINSA U
MOHHEII 00MeH

OcHoBHOe coaep:xaHue

Teopernyeckoe o0yueHue

Teopus snexTponuTHueckor auccoruanuu. Peaknuu woHHOTOo oOMmeHa. CocCTaBieHHE pPEAKIUA HOHHOTO
oOMeHa ImyTeM COCTaBJICHUS WX TOJHBIX U COKPAIICHHBIX HOHHBIX YPAaBHCHHI.

OK 01




[uaponms comneit. 3HaueHUE TUAPOIN3a B OMOJIOTHYECKUX OOMEHHBIX mporieccax. [I[puMeHenne rumponnsa B

IPOMBIIIIIEHHOCTH.
JlabopaTropHble 3aHATHUSI 4
JlabGopaTtopHast pabota «Peakiuu ruposnsa.
HccnenoBanue cpeibl pacTBOPOB COJIeH, 00pa30BaHHBIX CHIBHBIMHU M CIA0BIMH MPOTOIUTAMH, M UX PEAKLIUI 4
C pacTBOpaMHu IIEJI0YM U KapOoHaTa HaTpusi. CocTaBieHUE PEaKIMid THIPOIN3a COJICH.
Pa3nean 3. CTpoeHue U CBOIiCTBA HEOPTAaHUYECKHX BellleCTB 24
Tema 3.1. OcHOBHOe coiep:KaHue 6 OK 01
Knaccudukanus, | Teopernueckoe o0yqeHue 2 OK 02
HOMCHKJIATypa U ([IpeameT HEOpraHMYecKOW XUMUH. B3anMocBs3p Heoprannyeckunx BemecTs. Kinaccudukanums
CTpoeHune HeopraHuyeckux BemecTs. [Ipoctrie u cioxHbie BemecTBa. OCHOBHBIEC KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI,
HCOPraHMYCCKUX  |ryuapoKCcH/bl, KUCIOTHI, coin). HomeHkIaTypa v Ha3BaHUE HEOPraHUUYECKUX BEIECTB UCXOMS U3 UX
BCLICCTB XUMHUYECKON (POPMYIIbI UM COCTABICHNE XUMUYECKOH (hOPMYJIIbl UCXO0/1 U3 Ha3BaHMs BEIIECTBA 110
MEXYHApOJIHON WIN TPUBHAIBHOW HOMEHKIIATYPE.
Me:xmonekyisapHbsle B3auMmozaecTeus. Kpucramnoruapartel. ArperatHble COCTOSHUS BELIECTBA. 2
Kpucrannnueckue u amopdHble BelecTBa. TUIbI KpUCTAIUIMYECKUX PELIETOK (ATOMHAs!, MOJIEKYJIsIpHas,
MOHHAsl, METAJJINYECKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTATUINYECKOM
pemierku. [IpuurHbl MHOrooOpa3us BEIIECTB.
CoBpeMeHHbIE TPEACTAaBIEHUS O CTPOEHMM TBEPIbIX, >KUJIKUX M Ta3000pa3HbIX BemlecTB. Kuakue
KPHUCTAJLJIBL.
IIpakTH4eckue 3aHATHSA 4
Pemenne 3amau Ha pacyeT MaccoBOM JOJU (MacChl) XMMHYECKOTO d3JIeMEHTa (COSIUHEHHUS) B MOJIEKYJe
(cmecn).
Pemienne mnpakTMYecKMX 3aJaHUN MO KJIAacCHM(UKAlMM, HOMEHKJIAType M XUMHUYECKUM (opMynam
HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIAcCOB (HA3bIBaTh M COCTABIIATH (POPMYJIBI XMMHYECKHX BEIECTB, 4
OINPEAEIIATh NPUHAIEKHOCTD K KJIACCY).
Hctounuku xumudeckod wuHbopmanuu (HayyHas W ydeOHO-HaydHas JUTEparypa, CPeICTBAa MacCOBOMU
uHpopmanuu, cetb HMurepHer u apyrue). Ilomck wuHoOpmanyu 1o Ha3BaHUSAM, HIECHTHU(PHUKATOpAM,
CTPYKTYpHBIM (popmyram.
Tema 3.2. ®usuko-| OcHOBHOeE coepKaHUe 12 OK 01




XUMHUYECKUE TeopeTuyeckoe o0yueHue OK 02
CBOMCTBa Mertamibl. OOmue (Qu3nueckne W XUMHUYECKHE CBOHCTBa MeTauioB. CrocoObl TMOMy4deHUs. 3HaueHUe
HEOPraHWYECKUX  |METAJUIOB U HEMETAJUIOB B MPUPOJE U KU3HEACATEIBHOCTH YeJIOBEKa U OopraHu3mMoB. Kopposus mMeTramios:
BELICCTB BU/JIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3UH.

Hemeramner. O0mue ¢puznuecKkue U XMMUYIECKUE CBOMCTBA HEMETAIUIOB. TUITMYHBIE CBOCTBA MeTaIIoB [Y—

YII rpynn. Knaccupukanuss u HOMEHKIATypa COCIMHEHMH HeMeTauioB. KpyroBopoTsl OMOTEHHBIX

3JIEMEHTOB B IPUPOJIE.

XYMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEUIECTB (OKCUAOB, THIPOKCHIIOB, KUCIIOT,

coJieit u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COSIMHEHHUIH,

BBICIIMX OKCHJIOB U TMJPOKCHJIOB.

IIpakTH4eckue 3aHATHA

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

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

aM(OTEPHBIX TUIAPOKCHJIOB, HEOPTAHMUECKUX COJIEH, XapaKTepU3YIOINX UX CBOMCTBA.

Pelenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HAa CBOMCTBA U MOJIyYEHHE HEOPTraHUYECKUX

BEILECTB.

JlabopaTopHbIe 3aHATHS

JlaGopaTtopHnast pabota «CBOMCTBA METAIUIOB U HEMETAJIOBY.

HccnenoBanne  (QU3MYECKMX W XMMHUYECKHX  CBOWMCTB METAJZIOB M  HeMeTalioB.  PemieHue

DKCIIEPUMEHTAIBHBIX 33Ja4 II0 CBOWCTBAM XWUMHYECKMM CBOMCTBAM METAIOB M HEMETAIIOB, 10

PAaCcIO3HAaBAHUIO U MOJIYYEHHUIO COCIMHEHUM METAIIJIOB U HEMETAILIIOB.
Tema 3.3. OcHoBHOe coaep:xaHue OK 01
IIpon3BoaCTBO TeopeTuueckoe o0y4yeHue OK 02
HCOPraHMYCeCKUX  (OOmire MpeacTaBICHUs O IMPOMBIIUIEHHBIX CHOCO0aX MONyYeHHs XMMHUYECKHX BEIIeCTB (Ha Npumepe
BEIIECTB. IIPOM3BOJICTBA AMMHAKA, CEPHON KHCIIOTHI).

3Ha4YeHHE U
pUMEHEHHE B
OBITY 1 Ha
POM3BOJICTBE

UYepnas u uBetHas Mmetamnyprus. lIpakThueckoe NpuMEHEHHE 3JIEKTPOIM3a JUIS MOIYYEHHs LIENIOYHBIX,
I1EJIOYHO3EMENBHBIX METAIUIOB U altoMUHUA. CTEKIIO U CHIIMKAaTHAs TPOMBIIITIEHHOCTD.
[Tpobnema 0TX010B U TOOOYHBIX MPOTYKTOB.

[IpakTnyeckue 3aHATHS

Pemrenne IMPAKTUKO-OPUECHTHPOBAHHBIX 33}13HI/II71 0 pojin HeOpFaHI/I‘IeCKOﬁ XUMHHU B Pa3sBUTUHN MCIOWUIUHEIL,




CO3/IaHUHM HOBBIX MaTEpHANIOB (B CTPOMTEIBCTBE M JP. OTPACISIX MPOMBIIIIEHHOCTH), HOBBIX HCTOYHHUKOB
SHEpPruu (aIbTEPHATUBHBIE MCTOYHUKH PHEPTUHU) B PEIICHUH MPOOIEeM 3KOJOTHYECKOW, SHEPreTHYECKON H
[IUIIEBON OE30MACHOCTH.

Pa3nen 4. CTpoeHue U CBOIiCTBAa OPraHMYECKUX BelleCTB 28
Tema 4.1. OcHoBHOe coJep:kaHue 6 OK 01
Knaccupukanus, | Teoperuueckoe ofydyenune 2
CTpOCHUE 1 [Ipeamer oprannueckoil XuMuH. B3anMOCBsSI3b HEOPraHUYECKUX U OPTaHUYECKHX BELIECTB.
HOMCHKIJIAaTypa XUMHYECKOE CTPOEHHUE KaK MOPSI0K COCITMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX BajleHTHOCTU. OCHOBHBIE
OpraHHM4CCKHUX IIOJIO)KEHUSI TEOPUM XUMHUYECKOIO CTPOEHHUsl opraHmyeckux coennHeHudt A.M. byrnepoBa. Yriaepoanbliit
BCIIECTB CKEJIET OpraHUYecKoil MoJieKynbl. MonekynsipHble U CTPYKTypHbIE (pa3BEpHYTbIEC, COKpAIECHHBIC) )
XUMHYEeCKHe (OpMyIIbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT XMMHYECKOTO CTPOCHUSI MOJEKyd. M3omepus u
U30MepHI (CTPYKTYpHasl, FreoMeTpruecKas (Luc-TpaHc-uzomepust). KpaTHOCTh XUMUUECKOM CBS3H.
[Tonsatnue o QyHkuuMoHanbHOM rpynne. IlpuHIMIBI KiIaccUpUKALMM  OPraHUYECKUX COEAMHEHUH.
Me:xyHapoiHas HOMEHKJIATypa ¥ IIPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCIUHEHUM.
IIpakTHYeckue 3aHATHA 4
HoMmeHnknatypa OpraHM4YecKMX COCIMHEHMH OTAEIbHBIX KJIacCOB (HACBHIIICHHbIE, HEHACBILICHHbIE U
apoOMaTHYECKHE YIJIEBOAOPOJbl, CHUPTHI, (EHOJBI, alIbJAETHAbI, KETOHbI, KapOOHOBBIE KHCIOTHI W [Ip.)
CocraBieHre NOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJI OpraHMYECKHX BEIECTB OTAENIbHBIX KJIAcCOB, 4
UCTIONIB3Ysl WX Ha3BaHWS TI0 CHCTEMAaTHYeCKOW HOMEHKJIaType. PacdeTsl mpocrteimieir ¢GopMybl
OpraHMYECKON MOJIEKYJIbI, UCXO/s U3 AIIEMEHTHOro cocTana (B %).
Tema 4.2. OcHoBHOE coaepKaHue 14 OK 01
CaoiicTBa Teopernueckoe odyueHue 6 OK 02
OpraHu4IcCKUX OU3NKO-XUMUYECKHE CBOMCTBA OpPraHMYECKMX COEAMHEHMH OTHENIbHBIX KjaccoB  (0COOEHHOCTU
COCAMHCHHUN KJIaCCU(UKALMU U HOMEHKJIATypbl BHYTPHM KJlacca; FOMOJIOTMUECKHUN psAn W obmas gopmysa; U30MepHs;
¢du3nueckre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI MOTY4EHUs):
— TIpeNeNbHbIE YIIIEBOXOPOAbl. l'OpeHume MmeraHa Kak OAWH M3 OCHOBHBIX MCTOYHUKOB TEIUIA B
HPOMBIIIJICHHOCTH U ObITy. CBOMCTBa MPUPOIHBIX YIJIEBOAOPOIOB, HAXOXKAEHUE B NMPHUPOJE U MPUMEHEHHE 2

AJIIKaHOB;

— HCHIPCACIbHBIC U apOMAaTUUYCCKHUE YITIE€BOAOPOABI. HOHI/IMepI/I3aHI/I${ 9THUJICHA KaK OCHOBHOC HaIIpaBJICHUC
€ro HCIIOJb30BaHMHA. FOpeHI/Ie AlCTUJIICHA KaK MCTOYHUK BBICOKOTEMIICPATYPHOI'O IIJIAMCHH OJId CBAPKU U




PE3KKU METAJIIIOB,

— KHCIIOpPOJCOJEpKale COeAMHEHUs (CIMPTBI U MPOCThle APUPBL, (EHOJNBI, albAECTHABl U KETOHBI,
KapOOHOBBIE KHCIOTBI M HUX Mpou3BoAHbIe). IIpakTHyeckoe NpUMEHEHHE STUIICHIJIMKOJIA, IJIUIEpUHA,
¢denona. [Ipumenenue Qopmanbaeruja, aneranbIeruia, YKCYCHOW KHUCIOThl. MbUla KaK COJM BBICIIMX
KapOOHOBBIX KUCIIOT. MOIOIINE CBOWCTBA MBLIIA;

— a30TcoJepKalie COSTUHEHUS (AMUHBI 1 AMUHOKHCIIOTHI, OCJIKH).

Knaccugpukamuss u  0cOOGHHOCTH  OpraHMYECKMX peaknuil. Peakuumonnele UeHTphl.  Paaukansl
IlepBoHa4aIbHbBIC OHATHUSA O TUIIAX U MEXAaHU3MAaX OPraHUYECKUX PEAKLIUM.

I[IpakTnyeckue 3aHATHS

Pemenne nemouex npeBpameHHﬁ Ha TrCHCTHYCCKYIO CBA3b MCKAY KilaCCaMU OPTraHUYCCKUX COCIUHCHHH C
COCTaBIJICHHMEM Ha3BaHUI OPraHu4YCCKux COCJIMHEHU 110 TpHBHaHLHOﬁ 50048 MC)K,HYHaPO,HHOﬁ
CHCTEMaTUYeCKOM HOMCHKIJIATYypC. Pemenue PAaCUCTHBIX 3a1a4 110 YPAaBHCHUAM pCaKI_II/Iﬁ C y4aCTueM
OpPraHu4YCCKUX BCIICCTB.

JlabopaTropHble 3aHATHUS

JlaboparopHnas pabota «[lomyueHnue 3TuneHa U U3y4EHHUE €r0 CBOMCTBY.

[Tomryuenue 3TUIICHA U3 3TaHOJIA B JTAOOPATOPUU M U3YUCHHE €r0 (PU3MUCCKUX M XUMUYCCKHX CBOMCTB.
CocraBrieHue peakiuii MpUCOSANHEHUS U OKUCIICHUS Ha TPUMEpPE dTUJIEHA. PerieHne pacueTHbIX 3a/1a4 ¢
MCIIOJIb30BaHUEM TUIOTHOCTH a30B MO BOJOPOJY U BO3IYXY.

Tema 4.3.
Oprannueckue
BELIECTBA B
AKU3HEJEATEIBHOCT
U 4eJIOBEKa.
[IpousBoacTeo u
pUMEHEHUE
OpraHUYECKUX
BELIECTB B
IPOMBIIIJIEHHOCTH

OcHoBHOE cogepKaHue

TeopeTuquKoe oﬁyqelme

buooprannueckue coenunenus. Ilpumenenue u 6uonoruueckas poib yrieBooB. OKHCIEHUE YIiIeBOI0B —
HMCTOYHHMK SHEPTUH JKUBBIX OpraHu3MoB. OOJIacTH MPUMEHEHUS aMUHOKUCIIOT. [IpeBparieHus: 6eIKoB MUIIH
B opranu3Me. buonornueckue ¢yHkuum OenkoB. buonormdeckune QyHkiuu xupoB. Poiib opraHnueckoi
XUMHUH B pEHICHUH MTPOOJIeM MUIIEBON OE30MacCHOCTH.

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

[Tpon3BOCTBO OpraHMYECKMX BELIECTB: NPOU3BOACTBO METaHOJa, mnepepaboTka HeTH. [lommdThieH kak
KPYIMHOTOHH2)KHBI IPOJYKT XHWMHYECKOro npon3BoacTBa. IIpumenenne stunena. IIpousBoactBo u
IIPUMEHEHNE KaydyKa U PE3UHBI.

CuHTETMYECKME W HUCKYCCTBEHHBIE BOJIOKHA, MX CTpOEHHME, CBOWCTBa. lIpakTmyeckoe uHCHOJIb30BaHUE

OK 01
OK 02




BOJIOKOH. CHHTETHYECKUE IUICHKU: M30JSIMKS U1 IPOBOJOB, MEMOpPAHBI [l ONPECHEHUS BOJbI, 3aIlUTHBIE
IUIGHKA JUIsl aBTOMOOWJIEH, TIJIacThIpH, XHUPYPrUYecKHue TMOBsS3KH. HOBBIE TEXHONOTMH JajJbHEUIIETo
COBEPILICHCTBOBAHUS ITOJIMMEPHBIX MAaTEPHUAIIOB.

Pouib opranuveckoil XuMuu B pelIeHUH MPo0JieM SHEPreTHYecKor 6€30MacHOCTH, B Pa3BUTHH MEAULIUHBL,
CO371aHUH HOBBIX MaT€pUaAJIOB, HOBBIX HCTOUHUKOB YHEPIHH (IbTEPHATUBHBIE UCTOUYHUKU YHEPTHH).

IIpakTnyeckune 3aHATHA

Penrenue npakTHKO-OPUEHTUPOBAHHBIX 3aJ]aHUH 110 COCTABJICHHIO XUMHUYECKUX PEAKIIUH, OTPAKAIOIIIX
XUMHYECKYIO0 aKTUBHOCTh OPTaHHUYECKUX COSAMHEHUI B PA3JIMYHBIX Cpeaax (MIPUPOIHBIX, OMOIIOTUIECKUX,
TEXHOTCHHBIX ).

Pa3pea 5.

KuHeTnueckue u TEPMOAUMHAMHUYECCKHUEC 3AKOHOMEPHOCTH NPOTCKAHUA XUMHUIECCKHUX peaRIII/Iﬁ

12

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHYECKHX
peaxkuuii

OcHOBHOe co/iep:KaHue

Teopernueckoe o0yueHue

Xumnueckue peakuuu. Knaccupukanus XMMUYECKHX peakLuil: 1mo ¢a3oBoMy cOCTaBy (FOMOI€HHbIE U
reTeporeHHsble), 10 NCIOIb30BAHUIO KaTalln3aTopa (KaTaTUTHUECKUE U HEKaTaJIUTUYECKHE).

CKOpOCTh pEakLliu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (DAKTOPOB: MPUPOJBl pEarupyrollyux BEIIECTB,
KOHIIGHTPALlMM pearupyrolux BellecTB, TemnepaTypsl (mpaBwio Baur-I'odda), miomanu peakunoHHOM
MIOBEPXHOCTH, HAIMYHKS KaTan3aTopa. Pomb Katanum3aropoB B IPUPOJIE U TPOMBIIUIEHHOM ITPOU3BOJICTBE.
OHeprus akTHBalMM. AKTHBHpPOBaHHBIM Komiulekc. Karammzatopel M karanu3. Ponb karanu3aTopoB B
IIPUPOJIE U MPOMBIIIEHHOM IIPOU3BOJICTBE.

JlabopaTopHbIe 3aHATHS

W3ydyeHrne 3aBUCHMOCTH CKOPOCTHM XMMHYECKOM peaklUMH OT KOHILIEHTPAllMM PEarupyroluX BEIIECTB M
TEMIEPATYpPHI.

JlaGopatopHasi paboTa Ha BEIOOP:

1. JTabopaTtopHas pabota «Onpenenenre 3aBUCUMOCTH CKOPOCTH PEAKIIUN OT KOHIEHTPAIUU pearupyromux
BeniecTBy. MccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIUHU OT KOHIEHTpanuu. OnpeneseHne KOHCTaHThI
CKOpPOCTH peakiuy rpauyeckuM METOA0M.

2. JIaboparopnas pabota «Onpenenenre 3aBUCUMOCTHA CKOPOCTH PEAaKIIUU OT TeMIiepaTypbi». MccnenoBanue
3aBHCHUMOCTH CKOPOCTH PEAKIIMH OT TeMIlepaTyphl. Pacuer sHepruu akTUBAIIMK peaKIiu.

Pemennie mpakTUKO-OPHEHTUPOBAHHBIX 3a/laHUM Ha aHaiu3 (AaKTOPOB, BIMSIOMIMX HAa U3MEHEHHE CKOPOCTH
XAMHUYECKOW PEaKIUU.

OK 01
OK 02




Tema 5.2. OcHOBHOe coiep:KaHue 6
Tepmonunamuueck | Teoperndeckoe obyueHune 2 OK 01
ue Knaccugukanus XMMUYECKUX peakiyii: o TeI1oBoMY 3P GeKTy (3K30TepMUYECKHE, SHAOTEPMUUECKHUE), TI0 OK 02
3aKOHOMEPHOCTH  [oOpaTtuMocTH (0OpaTuMbie U HeoOpaTuMbie). TemnoBsie 3(hPexThl XuMUUYecKuX peakuuil. TepMmoxuMuyeckue
IIPOTEKAHUA ypaBHeHMs1. OOpaTuMOCTh peakiuil. XMMHUYECKOe paBHOBECHE U €0 CMELIEHHUE MO JeHCTBUEM Pa3JIMYHbIX
XUMHUYECKUX (bakTOpoB (KOHIIEHTpAIMS PEareHTOB WJIM IPOJIYKTOB PEaKIUH, JaBJICHHWE, TeMIlepaTypa) IS CO3JIaHHs 2
peakiuii. ONTUMAJIBHBIX YCIOBUN NIPOTEKAHUS XUMUYECKHUX IIPOLIECCOB.
PaBHOBeCHe [Tonsitrie 00 3HTaNBIMK U dHTpoNUU. DHEeprust [ m66ca. 3akon ['ecca u crieacTBus u3 Hero. Poib cMereHust
XHMHICCKHX paBHOBECHS B TEXHOJIOTUYECKUX IIPOLIECCAX.
peaxuuit IpakTuyecKue 3aHATHS 2

[Mpuniun Jle Llatense. Bnusiaue pa3nuyapix (akTOpoB HA H3MEHEHUE PABHOBECHS] XUMHUECKUX PEAKIINH.

3aKOH JEHCTBYIOIIMUX MAacC M KOHCTaHTa XMMHUYECKOIO paBHOBECHs. PacueTsl paBHOBECHBIX KOHLCHTpALUN

pearupyomux BeecTB 1 MPoJyKTOB peakiuid. PacueTs! TemnoBoro s¢¢gexra peakum. )

Penienne npakTuko-OpuEHTUPOBAHHBIX 33JaHUN Ha MpuMeHeHue npuHuuna Jle-llaTense s HaxoxIeHUsA

HalpaBJICHUs] CMELEHHUs PaBHOBECHsSI XMMHUUYECKOW peaklMy W aHajau3 (akTOpOB, BIMSIOIUX HA CMELICHUE

XUMHYECKOIO PAaBHOBECHS.

JlabopaTopHbIe 3aHATHS 2

JlaboparopHas padota «3ydyeHre BAUSHUS pa3IudHbIX (PAKTOPOB HAa CMEIIEHNE XUMHUECKOTO PABHOBECHUS».

HccenenoBanue BIMSHUS U3MEHEHUS KOHIICHTPALMK BEUIECTB, PEAKIIMK CPEIbl U TEMIIEPATYPhl HA CMELICHUE ’

XUMHUUYECKOro paBHOBecHs. CpaBHEHME IOJYYEHHBIX PE3YJIbTaTOB C TEOPETHMUYECKU MPOTHO3ZUPYEMBIMU Ha

ocHoBe npuniumna Jle [larense.
Pa3nean 6. JAucnepcHble CHCTEMBbI 10
Tema 6.1. OcHoBHOe coaep:xaHue 6 OK 01
JucnepcHeie Teopernueckoe o0y4yenne 2 OK 02
CHCTCMBI U Hucnepcusle cucremsl. Komtonaaslie cucreMsl. ICTUHHBIE paCcTBOPBL. OK 07
(haxTOpBI HX PactBopenne kak ¢usuko-xumuueckuii mpouecc. PactBopbl. CrocoObl NPUTOTOBIEHHS PAaCTBOPOB.
YCTOHYHBOCTH PactBopuMocTs. MaccoBast 10J11 paCTBOPEHHOIO BewlecTBa. [IpenenbHo NOMyCTUMbIE KOHIEHTPALMU U UX )

UCIIOJIb30BaHUE B OIICHKE HKOJIOTHYECKOM 0€30MacHOCTH.
Knaccugukarus nucnepcHbIx cucreM mno coctaBy. CTpoeHue MU (akTopbl YCTOWYMBOCTH JHCIIEPCHBIX
cucreM. Pacro3HaBaHMe HCTMHHBIX PacTBOPOB, KOJUIOMJHBIX PAaCTBOPOB U I'PyOOJUCIIEPCHBIX CHCTEM.




Crtpoenue wmuie/uibl. PacceMBaHuMe CBeTa MNpPU  MPOXOXKIACHHHM CBETOBOIO Iy4kKa dYepe3 ONTHYSCKH
HEOTHOPOAHYIO cpeny (3 dekra Tunmans).

IIpakTHYeckue 3aHATHSA 4

Pewenne 3a1a4 Ha IPUTOTOBJIIEHUE PACTBOPOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM HAa JIUCIEPCHBIE CHUCTEMBI, MCIIOJIb3yEMbIE B 4

OBITOBOM W TPOM3BOJACTBCHHON [NEATEIHHOCTH 4YEJIOBEKA, C TMO3HMIMKA JKOJIOTUYECKOW Oe30macHOCTH

MOCIIEACTBUM U TPaMOTHBIX pellIeHUui MpobiieM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHOe coJep:kaHue 4 OK 01
Hccnenosanue JlaGopaTopuble 3aHATHS 4 OK 02
CBOMCTB JlabopaTtopHast pabota «[IpuroroBieHue pacTBOpoOB».
AUCHIEPCHBIX [IpuroTtoBneHne pacTBOPOB 3aJaHHOW (MOJSPHOM) KOHIEHTpAlMK (C MPaKTUKO-OPUECHTHPOBAHHBIMU 2
CUCTEM I UX BOIIPOCAMH ), OTIPEJICTICHUE CPEIbl BOJHBIX PaCTBOPOB.
HICHTH(UKALHH JlaGopaTtopHas padora «McciaenoBaHue TUCTIEPCHBIX CHCTEM).

IIpuroroBneHne M U3y4EHHE CBOWCTB JHCIIEPCHBIX CHCTEM pa3HBIX BUJOB: CYCIIEH3UH, 3MYJIbCUH, )

KOJUIOUIHOTO pacTtBopa. CpaBHEHHE CBOMCTB MCTHMHHBIX M KOJUIOMJIHBIX PAacTBOPOB, BBISIBICHHE OCHOBHBIX

pa3yInuui MKy HUMH.
Pa3zpnen 7. KauecTBeHHBbIe peakiuu 00HAPYKEHUSI HEOPTAHUYECKNX M OPTAaHMYeCKUX BellecTB 8
Tema 7.1. OcHoBHOe coJep:kaHue 4 OK 01
OGnapyxeHue IpakTUYecKue 3aHATHS 2 OK 02
HCOPraHM4YCeCKNUX | KayecTBEHHbIE XUMUYECKUE PEaKlUU, XapaKTEpHbIe ISl OOHApYKEHUSI HEOPTraHUUYECKUX BEIIEeCTB (KaTHOHOB
KaTHOHOB U 1 aHnoHoB). CocTaBiieHHE ypaBHEHUH peakiii 0OHapyeHus KaTHOHOB |-V rpynn u aHHOHOB, B T.4. B )
aHHOHOB MOJIEKYJISIPHOM ¥ HOHHOH (hopMax.

Peakuuu oOHapykeHUsI HEOPraHUYECKUX BEIIECTB B peabHbIX 00BEKTaX OKPYKAIOIIEH CPEIbI.

JlabopaTropHble 3aHATHUS 2

OO6HapyxeHrne HEOPTaHUYECKUX BelIeCTB (KaTHOHOB [-VI rpymi uin aHMOHOB) C HCTIOTH30BAaHHEM

KaueCTBEHHBIX aHATUTUYECKUX PEaKI[Uil.

JlaboparopHas paboTa « AHAIUTUYECKUE peakluu KaTuoHOB [—VI rpymmy. )

[TpoBeneHne KaueCTBEHHBIX PeaKIUii, UCIIONb3YEMBbIX I OOHAPYKEHHsI KATHOHOB | Trpymmsl (Kaus,
HaTpus, Maruus, ammonus), Il rpynmnsr Ha npumepe 6apus, I1I rpynmnel — cBunua, IV rpynmnsl — antoMuHus,
V rpynnsl — xene3a (11 u 1), VI rpynmner — Hukens. Onucanve HabMI0JaeMbIX SIBJICHUN U COCTABJICHHE




XUMHYECKUX PEaKIUM.

«AHATUTUYECKUE PEAKIIN AaHHOHOB).

[TpoBeneHMe Ka4eCTBEHHBIX PEAKIIU, HCIIOIb3YEMBIX JJIsi OOHAPYKCHHSI aHHOHOB: KapOoHara, ¢ocdara,
cynedara, cynbuaa, HUTpara, xjaopuaa u ap. Onrcanue HaOIIOIAEMBIX SBICHUNA U COCTABICHHE
XUMHUYECKUX PEaKLUM.

Tema 7.2. OcHOBHOe coiep:KaHue 4 OK 01
OOHapyxeHune IIpakTHYecKHe 3aHITHS 2 OK 02
OpraHHM4CCKHUX KadecTBeHHBIE XUMHUECKUE PEAKINH, XapaKTepHbIE I 0OHAPYKEHHUS OTAEIbHBIX KJIACCOB OPraHUYECKHX
BCIICCTB COCIMHEHUI: (PEHOTIOB, abACTHI0B, KpaxMaia, YKCYCHON KUCIOThI, aMUHOKHCIIOT U Jp. ’
OTACJIbHBIX Jenarypanus GeIKOB IPU HATPEBAHUH, [IBETHBIC PEAKIIIH OEIKOB.
KJIaCCOB C CocraBieHre KaYeCTBEHHBIX peakluii 0OHaAPYKEHHSI OPraHUuYEeCKIX COeTMHEHUI OTAENbHBIX KJIacCOB.
UCIIOJB3OBAHUEM | TTaGopaTopHbIE 3aHATHS 2
KATCCTBCHHRIX OGHapyKeHHe OPraHUYECKMX COEAUHEHUN OTAEIbHBIX KIACCOB.
peaKkinn 1. JJaGoparopHas paboTa «KauecTBeHHbIE PeaKIM1 Ha OT/IEIbHbIE KIACChl OPraHUUECKHX BEIIECTBY.

[TpoBeneHne KaueCTBEHHBIX PEAKIUI, HCIIOIb3YEMBIX JJIs1 OOHAPYKEHHSI OPraHUYECKUX BELIECTB Pa3IUUYHbIX

KJIACCOB: (DEHOJIOB, AJIBJICTHJIOB, KpaxMaiia, yKCYCHOH KUCIIOTBI, aMIHOKHCIIOT, OeITKOB U jp. Onrcanue 2

Ha0JII0/Ta€MBIX SIBJIEHUM U COCTABICHHE XUMUYECKUX PEAKIUI U/UITU CXEM.

KauecTBeHHBI! aHAJIN3 OPraHUYECKUX COETMHEHUN MO0 (YHKIIMOHATIBHBIM IPYIIIaM.
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COePKaHME (COaep:KaHNe TPHKJIAJTHOTO MOKYJIsI) 22
Paznea 8. Xumus B ObITY M IPOM3BOACTBEHHOM AeATEJbHOCTH YeJI0BEKA 4 OK 01
Tema 8.1. OCHOBHOE coiepsKaHue 4 OK 02
Xumus B ObITy U [[IpakTHYECKHE 3aHATHS 4 OK 04
NPOU3BOJICTBEHHOM | Jkonorndeckas 6€30MaCHOCTh MOCIECTBUI GBITOBOI M MPOM3BOACTBEHHOM IEATETLHOCTH YeNOBeKa, 2 OK 07
ACATEPHOCTH CBsI3aHHasl ¢ IepepabOTKOM BEHIeCTB; MOUCK U aHAIN3 XUMHUYECKOW HHPOPMALIMU U3 PAa3TUUYHBIX HCTOYHHKOB
CJI0OBEKa (HayyHast ¥ yuyeOHO-Hay4YHasl TUTEpaTypa, CpesICTBa MaccoBoil nHpopMmalyu, cetb IHTEpHET U apyrue).

Keiicsl (¢ yuerom Oynymieit npodeccroHaIbHON AEATENbHOCTH) Ha aHAU3 HHPOPMAIIUU O

IIPOM3BOJICTBEHHON J€SITEILHOCTH YeJIOBEKa, CBS3aHHOM C MepepabO0TKON U MOJIyYeHHEM BEIECTB, a TAKKE C

HKOJIOTMYECKOI 0€30MacHOCTHIO.

3ammTa keiica: [IpencraBnenue pe3yabTaToB pelieHus: KEHCOB (BBICTYIJICHHE C TPe3eHTaINe ) 2




*Pasznen 9.1. UccnenoBanue H XUMHUYeCKHH aHATN3 00bEeKTOB OHochepsbl 18
Tema 9.1.1. OcHoBHOe coJep:xkaHue 4 OK 01
OcHoBbI JlabopaTopHble 3aHATHS 2
11ab0opaToOpHOt JIaboparopHasi mocya U XuMuueckue peakTuBbl. OCHOBHBIE TabopaTopHbIe onepanun. JlaboparopHoe )
[IPaKTUKH B obopynoBanue. TexHuka 6€30MacHOCTH U IpaBuiia padoTHI (MOBEACHMs) B Ja00OPaTOPUU.
NPO(ECCHOHANBHDI [TpakTHUecKHE 3aHATHS 2
X MabOPaTOPHAX  |Byimomerue THIOBBIX pacueToB M0 TeMAaTHUKE SKCIIEPUMEHTA (BBIXO/ MIPOJYKTa PEaKIuu, Macca HaBECKH,
00bEM PaCTBOPHUTEIIA).
O0paboTka TaHHBIX, AaHAJU3 U OLIEHKA UX IOCTOBEPHOCTH (BBIYMCICHUE CPEAHETO 3HAUCHHUS )
IKCIIEPUMEHTAIBHBIX JaHHBIX, TOTPEITHOCTH).
[TpencraBieHne pe3yabTaTOB SKCIIEPUMEHTA B Pa3IUIHON Gopme (Tabiuia, rpaguk, oT4eT, JOKIIa,
Ipe3eHTaLMs).
Tema 9.1.2. OcHOBHOe co/iep:KaHue 6 OK 01
XUMUYECKUI OK 02
aHaJu3 1po0 BOBI IIpakTHyeckue 3aHATHSA 4 OK 07
1.Cioco6b! BeIpakKeHUSI KOHLIEHTPALIUK PACTBOPOB: MACCOBas J10JI1 PACTBOPEHHOTO BELIECTBA, MOJIApHAs U
MOJISITIbHAS KOHIIEHTpaluu. TUTp pacTBopa. 4
2. Pemennie npakTUKO-OPHEHTUPOBAHHBIX TEOPETUUECKHX 33JJaHUI HAa pacueT KOHIICHTPAINH 3arpsA3HAIOMINX
BEIIIECTB U UX CPABHEHUE C MPEAETbHO TOomycTUMbIMU KoHIIeHTparusamu (I11K).
JlabopaTropHble 3aHATHUS 5
OrnpeneneHne )KeCTKOCTH BOJIBI
Tema 9.1.3. OcHoBHOE cogepKaHue 4 OK 01
XUMHYECKUI JlaGopaTopHuble 3aHsATHS: OK 02
KOHTpOJIb KauecTBa |JlaboparopHas pabora: OK 07
IIPOYKTOB OnpezneneHyue HUTPATOB B MPOJYKTAX MUTAHHUS. 4
TTUTAHWS Jlaboparopnas paboTa:
Onpeznenenue cofiepKaHus yriIeBOIOB B MIPOAYKTAX MUTAHMUS.
Tema 9.1.4. OcHoBHOe coJiep:kaHue 4 OK 01




Hccnenoanue IIpakTnyeckue 3aHATHS OK 02
00BEKTOB 1.Y4eOHOo-HncCne10BaTeNbCKUI MPOEKT B 00JIACTH MCcleA0BaHus 00beKTOB Orochepsl. O630p TeM ydeOHO- OK 04
o6uocdepsr UCCJIEI0BATEIbCKUX IIPOEKTOB. AJITOPUTM BBIIIOJHEHUS IPOEKTA. 4 OK 07

2. OmnpeneneHue MPoOIeMbI cclieI0BaHus. MeTo bl TONCKa, aHanu3a U 00padoTKH HH(OPMAIIUU O IPOCKTE

B PA3JIMYHBIX UCTOYHHUKAX.

Hroro 124




3. YcaoBus peaau3anum nporpaMMbl 001eo6pa3oBaTeIbHONH TUCIHIIJIMHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJBHOMY MaT¢PUAJIBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

JUia peanuzanuy OpOrpaMMbl JUCLUIUIMHBI IPEAYCMOTPEHBI CIEIYIOIIME CIELUAIbHbBIE
MOMEIICHUS: y4eOHBIH KaOMHET XUMHH W/WIN y4eOHOW XUMUYECKOH 1abopaTopHH.

O6opynoBanue y4eOHOro kKabwHeTa (HAIISIAHBIC TOCOOMS): HAOOPHI MIAPOCTEPKHEBBIX
MoOJIeTiell MOJIEKYJ, MOJENH KPUCTAIUIMUECKUX PEIIETOK, KOJUIEKIIMH MPOCTBIX U CIOMKHBIX
BEIIECTB W/MIM KOJUICKIMH MOJMMEPOB; KOJUICKIHMS TOPHBIX MOPOJ M MHUHEpAJIOB, TabiuIa
Menpeneesa, yaeOHbie GriibMbl, IU(POBBIE 00Pa30BATEIHLHBIC PECYPCHI.

Texuuueckue cpeacTsa 00ydeHUs: KOMIBIOTEP C YCTPOMCTBAMHU BOCIIPOM3BECHUS 3BYKA,
MPUHTEP, MYJIBTUMEIUA-TIPOCKTOP C HKPAaHOM, MYJIbTUMEINNHHAs JOCKA, YKa3Ka-Mpe3eHTep AJs
Mpe3eHTaIH.

ObopynoBanue Jadoparopum U pabouux MecT JabopaTOpuu: MEH3YPKH, MHUIETKH-
KaIreJIbHUIBI, TEPMOMETPBI, MEKPOCKOII, JIYIIBI, TIPSIMETHBIC U TTOKPOBHBIC CTEKJIA, TUIAHIIICTHI
JUISL KaleJdbHBIX PeakIuii, (QUIbTpOBAIbHAsS Oymara, MpPOMBIBATKH, CTEKISHHBIC TPOOHPKH,
pEe3UHOBBIE TPOOKH, (PoHAPHUKH, HAOOpP PEaKTUBOB, CTEKISHHbIC MATOYKH, IITATHBBI IS
MPOOUPOK; MEPHBIE IIMIIMHPHI, BODOHKH CTEKJITHHBIE, BOPOHKH JICTUTEIbHbIC IUIHMHIPUIECKUE
(50-100 mi), cTynku ¢ necTukoM, (pappopoBble YalIku, MUHIETHI, PUIBTPHI OyMaKHBIC, BaTa,
MapJiis, 4YacoBbl€ CTEKJIa, B3JIEKTPOIUIMTKH, J1a0OpaTOpHBIE INTATUBbI, CIHUPTOBBIE TOPEIKH,
CIUYKH, IPUOOP JUIsl MOITYYeHHsI ra30B (MM MpoOHpKa ¢ ra300TBOJAHON TPYOKOif), AepKaTenn
JUTSE TPOOUPOK, CKIISTHKH JUISl XpaHEHUsS! peaKTUBOB, pa3JaTOYHbIC JIOTKU; XUMUYECKUE CTAKaHbI
(50, 100 m 200 mur); mmarenyw; MHUHIETHI, TUTEIbHBIC IUIIBI; CEKYHIOMEPHI (TaliMepsl),
MepHble pooupku (Ha 10—20 M) u MepHble Ko0bI (25, 50, 100 u 200 mi1), BoasHasg OaHs (win
TEPMOCTAT), CTEKJITHHBIC TMaJOYKH; KOHWYECKHe KOJOBI st TuTpoBanus (50 m 100 wmui);
WHIUKATOPHBIE TOJIOCKK M ompeneneHus pH u crangapTHas WHAMKATOpHAs IIKana;
YHHUBEpCATbHBIA MHIWKATOp; muneTku Ha 1, 10, 50 ma (unm gosatopsl Ha 1, 5 u 10 mn),
OIOpeTKH IJIi TUTPOBaHUA, MenuiuHckue wmmnpuisl Ha 100-150 mi, mabGoparopHble W/Win
aHAIMTUYECKUE Bechl, pH-MeTphl, cymmibHbIN 1IKad, U JIp. TabopaTopHOe 000pyI0BaHNE.

3.2. UndopmanuonHoe odecreyeHne peaau3alnu NporpaMmbl

YueOHo-MeTOANYECKOE 00ecedeHue

OcCHOBHBIC HICTOYHUKU:

1.I'abpuensn O.C., OctpoymoB WN.I'., Octpoymosa E.E., u apyrue; nox penaxuueii ['abpuensna
0O.C: Xumus. EcrecTBeHHO-HayuHBIN MPoduIib: yueOHHK 1711 00pa30oBaTeIbHBIX OPTaHU3ALINMT,
peanu3yonmx o0pa3oBaTebHbIe IPOrPAMMBI CPEHETO MPOPECCHOHATLHOIO 00pa3oBaHus:; 1-e
W3JaHueE., U3AaTENbCKUN HEHTP «Akanemus»., 2024.

HNuTepHeT-pecypebl:

DNeKTpOHHBIE 00pa30BaATEIHHBIE PECYPCHI Hoctyn k pecypcy

IBC «KoHCYIbTAHT CTYAEHTA)

https://www.studentlibrary.ru/ru/book/ISBNO785970489147 htm] | LOCTY!! HEOrpaHU'IeH (riociie

aBTOPU3ALIUN)
DnexTponHas 6ubnunoreka PssI’MY Joctyn HeorpaHuyeH (mocie
https://lib.rzgmu.ru/marcweb2/Search.asp aBTOPH3AINN)
IbC IPRbooks Joctyn HeorpaHuyeH (mocie
https://www.iprbookshop.ru/ aBTOpH3AIINN)

4. KoHTPOJIb 1 OlIeHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/IbHOMN 1M CHUILITHHbBI


https://www.studentlibrary.ru/ru/book/ISBN9785970489147.html
https://lib.rzgmu.ru/marcweb2/Search.asp
https://www.iprbookshop.ru/

KoHTpons u oOIeHKa pe3ylbTaToB OOYUEHHS OCYIIECTBISIETCS IPEernojaBaTeiieM B
mporecce MpoBeACHUS MPAKTUYECKUX 3aHATHH U Ta00paTOPHBIX paboT, TECTUPOBAHUS, A TAKKE

BBIITOJIHCHU AL O6y‘laIOH_[I/IMI/IC$I

Pe3y.]'II>TaTI>I O6y‘IeHI/I${ OIIPECACIIAOT, YTO o6yqafom1/1ec51 JOJDKHBI 3HATh,

WHIWBUIYAIBHBIX  3aJIaHHM,

JEMOHCTPHUPOBATH IO 3aBEPIICHUU U3YUCHUS JUCIUTUIMHBI.

s popmupoBaHUs, KOHTPOJISL U OICHKU PE3yIbTAaTOB OCBOCHHS YYCOHOU JMUCIUTUIHHBI
WCIOJIL3YETCS CHCTEMA OIIEHOYHBIX MEPOIIPHUATHH, IPEICTABIISIONIAst COO0N KOMIUIEKC YIeOHBIX
MEpPOIPUATHI, COTVIACOBAaHHBIX C pe3ylibTaTaMH O00y4YeHHs U CHOPMYIHPOBAHHBIX C Y4ETOM
OI'OC COO (mpeametHbie pe3yabTaThl o guciuinae) u I'OC CIIO.

IIPOCKTOB,

HUCCIIEIOBAHUN.
[IOHUMATh U

Ne Monyie / Paznen / Tema Pesynbrar 00yueHus OneHouHbIe OK
MEpONPUITHS
I OCHOBHOI MOZYJb
Paznea 1. ®opmyanpoBath 0a30Bble
OcHOBBI NOHSATHS U 3aKOHbI XUMHH
CTpOeHus
BellleCTBa

1.1 |Crpoenue aToMOB CocTaBisTh XUMHUYECKHE 1. Tect «Ctpoenue OK 01
XUMHUYECKHX (bopMyJIbl COeAMHEHUH B aTOMOB XMMHUYECKHX
AJIEMEHTOB U NPUPOJA |COOTBETCTBUU CO CTEIIEHBIO AJIEMEHTOB U NPUPOAA
XUMHUYECKOH CBSI3U OKHCIICHUSI XMMUYECKUX XUMUYECKOH CBSI3U.

3JIEMEHTOB, UCXOS U3 2. 3amayu Ha

BaJICHTHOCTH U COCTaBJIEHUE

ANEKTPOOTPHULATETLHOCTH XUMHUYECKUX POpMYJT
JIBYXaTOMHBIX
COEIMHEHUI
(okcuaoB,
Cyiab(huI0B,
THJIPUIOB U T.I1.).

1.2 |Ilepuoanueckuii 3akoH |XapakTepu3oBaTb xumuueckue |[IpakTuko- OK 01
u Tabmuna J1.1. 3JIEMEHTBI B COOTBETCTBUM C UX|OPUEHTUPOBAHHBIE OK 02
Menpeneena MI0JIO)KEHUEM B NIEPUOANYECKOM| TEOpEeTUYECKUE 3aJaHHsI Ha

CHUCTEME XMMHUYECKHUX XapaKTepu3aIuio

anemeHToB .M. MenaeneeBa |XMMHUUYECKHUX JIEMEHTOB:
«Mertannuueckue /
HEMeTaJUTMYeCcKHe
CBOMCTBA,
ANEKTPOOTPHULIATETLHOCTh
U CPOACTBO K JIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX
AIEKTPOHHBIM CTPOCHHEM
U TIOJIO’KEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
J.W. MenneneeBay.

2 Paznea 2. CocTaBasiTb ypaBHEHUs U KonTtpoJsbnas padora
XumMHuyeckue CXeMbI XUMHYECKUX «CTtpoenue
peakunu peakuuit BelleCcTBA U
XMMHYeCKHe
peaKkuum)
2.1 |Tuns CocTaBisITh peakuu 1. 3anaun Ha OK 01




Mopnyns / Paznen / Tema

Pesynprar 00yueHust

OLEeHOYHbBIE
MEPOTTPHSTHS

OK

XUMHUYECKUX
peakuuii

COCTUHEHUS, PA3TIOKEHUS,
oOMeHa, 3aMelleHu,
OKHCIIMTEIIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINHN

U peaKInu
KOMILIEKCOOOpa3oBaHus (Ha
npuMepe
TUIPOKCOKOMITIIEKCOB
QTIOMUHUS U [IUHKA) C
y4acTHUEM HEOPraHU4YeCKuX
BEIICCTB

COCTAaBJICHHC
ypaBHEHUU

peaKkuuii:

— COCIMHEHUS,
3aMEIICHHUS, PA3JIOKEHUS,
0oOMEHa U peaKIuii ¢
y4aCTHEM KOMIUJIEKCHBIX
COCIMHEHMH (Ha MpuMepe
TUAPOKCOKOMILIEKCOB
QTFOMUHHUSI U [IMHKA);

— OKHCIIMTEIBHO-
BOCCTAaHOBHUTEIIBHBIX
peakuuii ¢
HCIIOJIb30BaHUEM METOJIa
3JIEKTPOHHOTO OajaHca;
— C yyacTueM
KOMIIIEKCHBIX
COCTMHECHUH (Ha
npumepe
TUJIPOKCOKOMILIIEKCOB
[MHKA ¥ AJIFOMUHUSA).

2. 3a/1auu Ha pacuer
KOJIMYECTBECHHBIX
XapaKTEPUCTHK MPOIYKTa
peaKInyu COeTMHEHUS,;
MacCOBO# MIH 00bEMHOI
JIOJIA BBIXOJ1a TIPOJTYKTA
pEeaKIK COETUHEHHUS OT
TEOPETHUECKHI
BO3MOXKHOT'0; 00BEMHBIX
OTHOIIICHUH T'a30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOTHBIX
BEILIECTB U MPOIYKTOB
peakiuu; Maccel (00beM,
KOJINYECTBO BEIIECTBA)
MPOIYKTa PEaKIINH, €CITU
OJHO U3 BEIICCTB JaHO B
BHJIC PacTBOpa C
ONPEACIEHHON MacCOBOU
JI0JIEN paCTBOPEHHOTO
BCIIECTBA.

2.2

DIIEKTPOIUTHYECKAS
JUCCOIUAIUS u
WOHHBIN 0OMEH

CocTraBisATh ypaBHEHUS
XUMHUYECKHUX PEAKIINH

MOHHOTO OOMEHA C y4acTHeM

HCOPraHNYCCKUX BCIUICCTB

1. 3amanus Ha
COCTaBJICHHEC
MOJICKYJIIPHBIX © HOHHBIX
peakuuii ¢ yqacTuem
OKCHJIOB, KHCJIOT,
OCHOBaHHUI U COJeH,
HWOHHBIX peaKIHil
TUAPOJIA3A COJIEH,
YCTaHOBJICHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI.

2. JlaboparopHas

OK 01




Mopnyns / Paznen / Tema

Pesynprar 00yueHust

OLEeHOYHbBIE
MEPOTTPHSTHS

OK

pabota
«Peakiuu ruiponzay.

Paszgea 3. Ctpoenue u
CBOliCcTBa
HEOPraHu4ecKux
BellleCcTB

HccaenoBarsb cTpoeHue U
CBOIICTBA HEOPTaHMYECKUX
BellecTB

KonTpoabHasi padora
«CBoiicTBa
HEOpPraHuYecKuX
BeEILECTB»

3.1

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpPraHUYECKHE BEIIECTBA B
COOTBETCTBHUH C UX
CTPOEHUEM

1. Tect «Homenkiarypa
Y Ha3BaHUE
HEOPraHUYECKUX
BEILECTB UCXO/IS U3 UX
XUMHUYECKOH (HOpMYIIBI
WM COCTaBJICHUE
XUMHUYECKON (HOpMYIIBI
MCXO/Isl U3 HAa3BaHUS
BEILIECTBA 10
MEXKIyHApOIHOU WIIN
TPUBHATBLHOU
HOMEHKJIATYype».

2. 3amauu Ha pacuer
MaccoBOM J0JIH (Macchl)
XUMHUYECKOT'0 JIEMEHTA
(coenuHeHus) B
MOJIEKYJe (CMECH).

3. [IpakTrueckue 3aqaHus
Mo KJaccu(puKaluu,
HOMEHKJIaType U
XUMHYECKUM (hopmyrnam
HEOPTraHUYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTuyeckue 3aaHus
Ha onpeJieJIeHue
XUMHUYECKON aKTUBHOCTH
BEILIECTB B 3aBUCUMOCTH
BHJIa XUMHUYECKOH CBS3H
Y TUIA KPUCTATUTMYECKOU
PEIIEeTKH.

OK 01

32

Du3NKo- XUMHYECKHE
CBOMCTBa
HEOPTraHUYECKHUX
BEIIECTB

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

1. Tect «OcobeHHOCTH
XUMHYECKNX CBOMCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aMQOTEPHBIX
TUAPOKCHUJIOB U COJIEH».
2. 3amanus Ha
COCTaBJICHHE YPaBHEHUIA
XUMHYECKUX PEAKIUH C
y4aCTHEM MPOCTHIX U
CJI0’KHBIX
HEOPTaHUYECKUX
BEIIECTB: OKCHJIOB
METAaJLJIOB, HEMETAJLIIOB U
aM(pOTEPHBIX DIEMECHTOB;
HEOPTaHMYECKUX KUCIIOT,
OCHOBaHHUH U
amM(OTEepHBIX

OK 01
OK 02




Mopnyns / Paznen / Tema

Pesynprar 00yueHust

OLEeHOYHbBIE
MEPOTTPHSTHS

OK

TUAPOKCHUJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIINUX UX
CBOWCTBA U CIIOCOOBI
IIOJTyYECHUS.

3. IlpakTuxo-
OPUEHTUPOBAHHBIE
TEOPETUYECKHUE 3a1aHUS
Ha CBOMCTBA U IIOJIy4YCHUE
HEOPraHUYECKUX BEIIECTB

33

[IpousBoacTBO
HEOPraHUYECKUX
BEUIECTB. 3HAUEHUE U
IIPUMEHEHUE B ObITY U
Ha NIPOU3BOICTBE

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

[IpakTuko-
OpPUEHTUPOBAHHbBIE
3aJlaHus IO COCTABIICHUIO
XUMHUYECKUX PEAKLUH C
y4acTueMm
HEOpPraHUYECKUX BEIIECTB,
UCIOJIb3YEMBIX TSl UX
UJIeHTU(DUKAIIIN U
MIPOMBIIITIEHHBIX
CH0CO0OB MOJIYYEHUS.

OK 01
OK 02

Pasznea 4. Ctpoenne
M CBOiiCcTBa
OpPraHMYecKux
BeEILECTB

HccaenoBarh cTpOeHHE U
CBOMCTBA OPraHMYeCKHX
BellecTB

KonTpoabsHasi padora
«CtpoeHnue u
CBOliCTBA
OpraHn4yecKux
BeIIECTB)

4.1

Knaccudukanus,
CTpOEHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEIIECTB

Knaccugpunuposars
OpraHUYEeCcKUe BEIECTBA B
COOTBETCTBUHU C UX
CTPOEHHEM

1. 3aganus Ha
CcOCTaBJICHME Ha3BaHMI
OpraHN4YeCKHUX
COCIMHEHUH 10
TPUBHAIIBHON WIH
MEKTYHApOAHON
CHUCTEMaTHUECKOM
HOMEHKJIATypE.
3amaHus Ha
COCTaBJICHHE
MOJTHBIX U
COKpAILEHHBIX

CTPYKTYPHBIX
bopmyn
OpraHUYECKUX
BELIECTB
OTJIETTbHBIX
KJIACCOB.

2. 3amauu Ha
OIIpesieNICHUE
MpOCTEUIIEH
bopmyIb
OpraHr4eCcKOn
MOJIEKYJIbI, HCXOS
U3 3JIEMEHTHOTO
coctaBa (B %).

OK 01

4.2

CaoiicTBa
OpPraHUYECKUX

YcraHaBiIMBaTh 3aBUCUMOCTb
(U3HKO- XHUMHYECKUX

1. 3amagus Ha
COCTaBJIEHUE

OK 01
OK 02




OLEeHOYHbBIE

Ne  [Monymns / Paznen / Tema Pesynprar 00yueHust OK
MEPOIPUSTHS
COCIMHECHUN CBOMCTB OPraHUYECKUX YPaBHEHUHU

BEILIECTB OT CTPOCHUS XUMHYECKHUX

MOJIEKYJI peaKkuuii C yyacTuem
OpPraHUYECKUX
BELIECTB Ha
OCHOBaHUU UX
COCTaBa U CTPOCHHSI.
2. 3amaHus Ha
COCTABJICHUE YPaBHECHUN
XUMHYECKHUX PEaKLIHH,
WUTIOCTPUPYIOLIMX
XMMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
IIPOTEKaHUs JaHHbBIX
peaKuuii U TeHETUYECKOU
CBSI3M OPraHU4eCKUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacuerHbie
3aJ1a4M 1o
YPaBHEHHUSAM
peakuuii ¢
y4acTuem
OpPraHUYECKUX
BEUIECTB.

4.3  |Oprannueckue O60CHOBBIBATH 3HAUEHUE U [TpaxTuko- OK 01
BEILECTBA B IIPUMEHEHHUE OPraHUYECKUX OPUEHTUPOBAHHBIE OK 02
KU3ZHEEATEIIbHOCTH BELIECTB B OBITOBOI U 3aJlaHUs IO COCTABIICHUIO
4eJI0BEKA. IIPOU3BOJICTBEHHOU XUMHUYECKHUX PEAKLINN C
[TpousBoacTso u NeSITEIbHOCTH YEJIOBEKA UX y4acTHUEM OPraHUYECKUX
IPUMEHEHNE (U3NKO-XUMHUYECKUMHU BELIECTB, UCIIOJIb3YEMBIX
OpraHMYECKUX BEIIECTB |CBONCTBAMU JUIA UX UJIEHTU(UKALUU B
B IIPOMBIIIJIEHHOCTH OBITY U

IIPOMBIIIJIEHHOCTH.

5 Pa3pean S. HccnenoBars paBHoBecue 1 | KonTpoabHasi paGora
Kunernyeckue u CKOPOCTH XMMHYECKHUX «Ckopoctb
TEPMOAMHAMHUYECKHE |peaKuuii XHMHUYECKOH
3aKOHOMEPHOCTH peaKkunu u
NpOTEeKaAHUsl XHMHYecKoe
XHMHYECKHX peakuui paBHOBeCHE»

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

XUMHYECKHUX PEeaKIHi BIIUSIIOLINX HA U3MEHEHHE
CKOPOCTH XUMHUYECKON
peakuuu.

5.2 |Tepmomunamnueckue |MccnenoBaTh BiIMsIHUE 1. 3anaun Ha pacueTsl OK 01
3aKOHOMEPHOCTH W3MEHEHUS KOHIIEHTPAIlUH TETTIOBBIX (D PeKToB OK 02
IIPOTEKAHUS BELIECTB, pEAaKLUU CPEIbl U XUMHUYECKHUX PEaKLMH 1
XUMHUYECKHUX PEAKIMHA. |TEMIIEpaTyphl HAa CMEIEHUE  |ONpPEIEICHUE TUIla
PaBHOBecue XUMHUYECKOTIO PaBHOBECUS peaxuuu (1o TeII0BOMY
XUMHUYECKHUX addexTy: 3K30- 1

peakuui

SHAOTEPMUYECKUE).




OLEeHOYHbBIE

Ne  [Monymns / Paznen / Tema Pesynprar 00yueHust OK
MEpONPHUITHS
2. IIpakTuko-
OPHEHTUPOBaHHbIE
3aJlaHus Ha IPUMEHEHHE
npunnuna Jlelllatense
IUI HaXOXACHUS
HalpaBJICHUs CMELICHUs
PaBHOBECHSI XUMUYECKOMN
PEaKIMU U aHAJIN3
(bakTOpOB, BIUAIOLUINX HA
CMELIEHUE XUMUYECKOTO
paBHOBECHSI.
6 Pazpgea 6. HccaenoBars qucnepcHbie KonTposabHasi padora no
JucnepcHbie CHCTEeMBbI TeMe
CHCTEMBI «/lucnepcHble CHCTEMbD)

6.1 |[ducnepcHbie Pasnuuare nctuHHBIE 1. 3anaun Ha OK 01
CHUCTEMBI U pacTBOpPBHI, KOJIIOUIHBIE IIPUTOTOBJICHUE OK 02
(dakTopbl UX pacTBOpbI U TPYOOMCIIEPCHEIE | PACTBOPOB.

YCTOMYUBOCTH CHCTEMbI Ha OCHOBE 2. IlpakTuko-
XUMHUYECKOI0 IKCIIEPUMEHTa |OPUEHTHUPOBAHHbBIE
pacueTHble 3aJJaHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCHOJIb3yeMble B ObITOBOM
Y POU3BOJCTBEHHOM
JESITEIbHOCTH YEJIOBEKA.

6.2 |HccnenoBanue Uccnenosats Gpusuko- Jlaboparopnas OK 01
CBOICTB XUMHUYECKHE CBOMCTBA pabota (Ha BBIOOD):

JUCTIEPCHBIX CUCTEM Pa3IUYHbIX BUJIOB —  IlpuroroBnenue

JUCIIEPCHBIX CUCTEM pacTBOpOB;
— HccnenoBanne
JUCIIEPCHBIX CHCTEM.
7 Paszpnen 7. HccaenoBarhb cBoiicTBa

KavecTrBeHnHbIe OPraHN4YecKuX H

peakumuu HEOpPraHU4eCKUX BellecTB ¢

o0HapykeHHs HCII0JIb30BAHHEM

OPraHu4yecKux KayeCTBEHHbIX peakiuii

HEOPraHHu4YeCKHuX

BelleCTB

7.1 |O6HapyxeHue Hccnenosats kauectBeHHble | 1. IIpakTnueckue OK 01
HEOPraHUYECKUX peaKkiuy HeOpraHUYEeCKUX 3a/laHus Ha
KAaTHOHOB U aHUOHOB | BEILIECTB COCTaBJICHHE

YpaBHEHUH peaKIui
OOHapyKEHHS
KaTHOHOB [-VI
Ipynn 1 aHUOHOB, B
T.4. B MOJIEKYJISIPHOM
1 HOHHOHU (opMax.

7.2 |Ob6HapyxeHHe Hccnenosats kauectBeHHble | 1. IIpakTnueckue OK 01
OpraHUYEeCcKUX PEaKIMK OPraHUYECKUX 3aJJaHMs HA COCTABIICHUE

BC€IICCTB OTACIBbHBIX
KJIaCCOB C
HCIIOJIB30BaHHUEM
Ka4CCTBCHHBIX

COE€IUHEHUN OTHEIIBHBIX
KJIACCOB

Ka4eCTBEHHBIX PEaKLUI
OOHapyKEHHS
OpraHNYeCKHUX
COeIMHEHUN




OLEeHOYHbBIE

Ne  [Monymns / Paznen / Tema Pesynprar 00yueHust OK
MEPONPUSIITHS
peakuui
8 Pa3nen 8. Xumus B
ObITY M
NMPON3BOACTBEHHOI
AeATeJbHOCTH
YyeJIOBEKA
Xumus B ObITY U OuieHuBaTh NOCIEACTBUS Keiic (¢ yuerom OK 01
MIPOU3BOCTBEHHOMN OBITOBOI U Oymymeit OK 02
JIeATeIIbHOCTH MPOM3BOJCTBEHHOMN po¢eCCHOHATBHON OK 04
YeJioBeKa JeSATEILHOCTH YEJIOBEKA C NEeSTETbHOCTH) OK 07
MO3ULIMH 3KOJIOTUYECKOU Bo3moskHbIE TEMBI
0€30MacHOCTH KEWCOoB:
1. JlekapcTBa Ha
OCHOBE
pacTUTETbHBIX
IIpenapaToB.
9.1 |Pa3nmen9.1. HNuTepnperupoBarh
HccnenoBanue u XHMHUYeCKHe NMPouecchl U
XHMHMYECKH aHAIM3 |siBJIeHHs1 B Onocdepe
00beKTOB OMochepbl
9.1.1 [OcHoBbI 1a00paTOPHON | BBIMONMHATH MOMHBIN LUK 1. TunoBele OK 01
MPAKTHKHU B AKCTIIEPUMEHTAIIBHOTO pacyeTsl 1o
npodeccuoHaNbHBIX HCCIEA0BaHUs C TeMaTHuKe
nabopaTopusix cOOI0ICHUEM TTPaBUII AKCIIEPUMEHTA.
0€e30MmacHOro 00paIeHus C 2. 3amaun Ha
BEILIECTBAMH U BBIYHMCIICHHE CPETHETO
n1abopaTopHBIM 3HAYEHUS
o0opyroBaHuEM AKCIIEPUMEHTAIIbHBIX
TAHHBIX, TOTPEIIHOCTH.
3. [Ipeacrasnenue
pe3yiabTaTOB
AKCIIEpUMEHTA B
pa3nu4Hoi popme
(Tabmuna, rpaduk, oTUET,
JOKJIa/1, IPE3EHTALINS).
9.1.2 | XuMHu4ecKkui aHAIH3 UccnenoBaTh XUMHUYECKUI 1. Tect «CBoiicTBa 1 OK 01
po0 BOJIBI cOCTaB NMpoO BOJBI COCTaB BOJBI». OK 02
2. 3apanne «Xumuyeckuii |OK 07

COCTaB BOJbI, TUI BOJBI U
CIOCOOBI ee
pUMEHEHUs (C
WCTIOIb30BaHUEM
HOPMAaTHUBHBIX
JIOKYMEHTOB).

3. ITpakTHko-
OPHEHTUPOBAHHbIE
TEOPETUYECKHE 3aJaHUS
Ha COCTaB BOJIbI U
CIIOCOOBI BBIPAKEHUS
KOHIIEHTpalHii 1
repecyeT KOHLCHTPaun
(c uconmp30BaHUEM
HOPMAaTHBHBIX




Mopnyns / Paznen / Tema

Pesynprar 00yueHust

OLEeHOYHbBIE
MEPOTTPHSTHS

OK

JJOKYMEHTOB)




