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1. O0mas xapakrepucTuka padodeil mporpaMmMbl 001e00pa30BaTeJbHOMI
AUCHHUILINHBI

1.1. MecTO IUCUMILIMHBI B CTPYKTYpe OCHOBHOH 00pa3oBaTebLHOM
NMPOrpamMmMbl

Vuebnas gucoummHa «OVYIL12  Xumus» sgBisercs o00S3aTCILHOM — YaCThIO
00111e00pa30BaTEILHOTO IUKJIA TPUMEPHON OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMBI
B cootBeTcTBUU ¢ PI'OC no cnennansHocty 40.02.04 FOpucnpyaeHus.

Ocoboe 3HaueHre TUCIUIUIMHA UMeeT pu popmupoBanHuu U pazButun: OK 01,
OK-2, OK-4, OK-7,1IK 1.1

1.2. Hesu ¥ IUIAHUPYEMbIe Pe3yJbTAThl OCBOCHUSI AUCHUILTHHBI:
1.2.1. leau 1 3aga4y JTUCHUATIIMHBI
[emn: @opMUPOBAHUE Y CTYICHTOB IMPEACTABICHUS O XUMUYECKOW COCTABJISIOUIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA KaK OCHOBBI IPUHATHS PEIICHUN B dKU3HEHHBIX
Y MIPOM3BOJICTBEHHBIX CUTYAIUAX, OTBETCTBEHHOTO TTOBEICHUS B IPUPOAHOMN CpELE.

38]13‘-[]([ AUCHUIIIINHBI

1) cdopmupoBarh TMOHMMAaHHE 3aKOHOMEPHOCTEH TIPOTEKAHHS XUMHYECKHX
IPOLIECCOB U SIBJICHUM B OKPYXAIOUIEH Cpelle, UEJIOCTHOW HAYyYHOW KapTUHBI MHUpA,
B3aMMOCBSI3HU U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBJISITH (POPMYJbl HEOPraHUYECKUX UM OPTraHUYECKUX
BCIIECTB, YPAaBHEHUS  XUMHUUYECKUX  pEAKUUM, OOBICHATH HUX  CMBICT,
MHTEPIPETUPOBATH PE3YIbTATHI XUMUUYECKUX IKCIIEPUMEHTOB,

3) pa3BUTh YMEHHUS HCHOJb30BaTh HMHGOPMAIMIO XUMHUYECKOTO XapakTepa U3
Pa3IMYHbIX UCTOYHUKOB;

4) chopmupoBaTh yYMEHHS MPOTHO3UPOBATH TOCIEACTBUS CBOCH JCSITEIBHOCTU H
XUMHUYECKUX TPUPOIHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB;

5) chopMupoBaTh MOHMMAHWE 3HAYMMOCTH JOCTHKCHUN XHUMHUYECKOW HAyKH H
TEXHOJIOTUM JIJIs1 pa3BUTHUS COITMATBHON U TPOU3BOACTBEHHOM cdep.



1.2.2. Ilnanupyemblie pe3yJibTaThl OCBOCHHSI 00111€00pa30BaTeIbHOM JUCHMILIMHBI B c00TBeTcTBHHU ¢ PI'OC
CIIO u Ha ocHoBe PI'OC COO

Kox m HammeHoBaHHe

Hﬂaﬂl/lpyeMbIe pe3yabTaTbl 0CBOCHUA JUCHUIIIMHBI

(l)OpMI/lpyeMij Oourue JducuunjmHapHbIe

KOMIIeTeHIMii

OK 01. BeiOupars | B yacTu TPyA0BOro BOCIIMTAHHUSI: - BIIQJIETh CUCTEMON XMMHUYECKUX 3HAHUH, KOTOPAast BKIFOYACT:
CIIOCOOBI pelieHus | - TOTOBHOCTH K TPYAY, OCO3HAHWE I[EHHOCTH MACTEPCTBA, | OCHOBOIOJATAIONINE TIOHATHSA (XMMHUYECKUN DJICMEHT, aToM,
3a/a4 TPYIOIO0HE; JNIEKTPOHHAs 0000YKa artoma, S-, pP-, Od-3JICKTPOHHBIC
npodeccHoHATLHON - TOTOBHOCTh K AaKTHBHOW JICATENBHOCTH TEXHOJIIOTHYECKOW W | OpOUTamM  aTOMOB,  HOH,  MOJEKyJla,  BaJCHTHOCTb,
JeSTeIILHOCTH COIMAIGHONW  HAIPaBJIEHHOCTH, CIIOCOOHOCTh  HMHHIIHMPOBATH, | DIIEKTPOOTPUIATENBHOCTD, CTEIEHb OKHCICHHUS, XUMHUYeCKas
MPUMEHHUTENEHO K | TUTAHUPOBATH M CAMOCTOSTEIHHO BBITIONHATh TAKYIO JICSITEIBHOCT; | CBSA3b, MOJIb, MOJIIPHASL MAacCa, MOJISIPHBIA 00EM, YTIICPOTHbIH
pa3NUYHBIM KOHTEKCTaM | -  HMHTEpeC K  pa3luuHbiM  cdepam  npodeccCHOHaNIbHOH | CKeleT, (QYHKUUOHAIbHAs TpyMIa, paauKal, H30MEepHs,

NeATeTLHOCTH,
OBJjialeHUe YHMBEPCAJIbHbIMU Y4YeOHBIMH IO03HABATEIbHBIMU
JeHCTBUSIMH:

a) 0a3oBble JJOTHYeCKHe e CTBHA.

- CaMOCTOSITENILHO (POPMYIIHPOBATh U aKTyaJIU3UPOBATh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,;

- YCTaHaBIIMBATh CYIUECTBEHHBI MpPU3HAK WIM OCHOBAaHUS s
CpaBHEHUs, Kiaccu(UKauu U 0000IIEHUS;

- OOpeNeNsaTh LeNu JAEITeNbHOCTH, 3a/JaBaThb IapameTpbl W
KPUTEPUU UX JOCTUKEHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMATPUBAECMBIX
SIBJICHUSAX;

- BHOCUTH KOPPEKTHBBI B JESITEILHOCTH, OIIEHUBATH COOTBETCTBUE
PE3YIBTATOB LIETISIM, OIICHUBATHh PUCKH MTOCIIEICTBUM JEATEIHHOCTH;
- pa3BHUBAaThb KPEATHBHOE MBILIUICHUE IPU PEIICHUH >KU3HEHHBIX
mpooiaemM

0) 0a30BbBIE MCCJIe0BATENbCKUE AeHCTBUSA:

- BJIAQJETh HaBBIKAMH YYeOHO-MCCIICIOBATEIHCKON M IMPOCKTHOM
JIeATeTLHOCTH, HABBIKAMH Pa3perIeHUs IpoodIeM;

- BBUBISITh NPUYUHHO-CICACTBEHHBIE CBA3M U aKTyalU3UPOBATH

M30MEPBI, TOMOJIOTUUECKUNA PsJl, TOMOJOTH, YTJICBOIOPOIBI,
KHCIIOPOJ- M a30TCOAEpXkallie COeIUHEHUS, OMOIOTHYECKU
aKTHUBHBIC BellecTBa (YIJIEBOABI, JKUPBI, OCJIKH), MOHOMED,
MONIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYIISIPHBIC
COCIMHEHUS, KPUCTAIUTMYECKas peIIeTKa, TUIBl XUMHUECKUX
(OKHCITUTENLHO-BOCCTAHOBUTEIIBHBIC,

peaxkuui J3K30- U

SHAOTCPMHUYCCKUEC, PpCAKIHUU HOHHOI'O 06MeHa), pacTBop,

OJICKTPOJIUTHI, HEJJICKTPOJIUTHI, QJICKTPOJIUTHYECCKAad

JUCCOLMAIMS, OKHCIHMTENb, BOCCTAHOBHUTENb, CKOPOCTb
XMMUYECKOM peakuH, XUMHYECKOE PaBHOBECHE), TEOPUH U
3aKOHBI (TEOpHs XUMHUYECKOTO CTPOEHHUS OpraHHUYECKHUX
BemecteB A.M. BytnepoBa, Teopusi 3IEKTPOIUTHUECKOU
nuccouuanuu, nepuoanueckuid 3akoH J.M. Menneneesa,
3aKOH COXPaHEHHS MacChl), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3BIK  XMMHUH, (AaKTOJOTMYECKHE CBEIEHHS O CBOMCTBAX,
cocTaBe, TONYy4YeHHMH W  0OE30MacHOM  HCIOJB30BAaHUU
BAOXHEHIINX HEOPraHUYECKUX M OPraHMYECKHX BEIIECTB B
OBITY ¥ PAKTUIECKON JAEATEITHPHOCTH YEIOBEKA;

- YMETh BBISBIIATH XapakTepHbIE MPU3HAKH M B3aWMOCBS3b

HN3YUYCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIINC MMOHATHUA




3a/ladyy, BBIBUTaTh THIIOTE3y €€ PEIICHUS, HAXOAUTh apTyMCHTHI
JUTSL TOKa3aTelbCTBA CBOMX YTBEP)KIEHWH, 3a/laBaTh MapameTpsl U
KPUTEPUU PCIICHUS;

- aHATM3UPOBATH MOIYIEHHBIC B XOJI€ PEIICHHUS 3a7a9i Pe3yIbTaThl,
KPUTHYECKA OIEHWBAaTh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIOBHSIX;

- YMETb NEepPEeHOCHUTH 3HAHWS B TO3HABATEIBHYIO M MPAKTHIECKYIO
00J1aCTH KU3HEACATCIIBHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

- BBIABUTATh HOBBIC WIEH, NpeJiaraTh OPUTHHAILHBIC MOIXOMBI U
pEIICHMUS;

- COCOOHOCTH MX HCIIOJIL30BaHUS B IO3HABATEIIFHOM M COLMANBHOMN
MIPaKTHUKE

MpU ONHCAHUU CTPOEHUS W CBOMCTB HEOPraHMYECKUX U
OpPraHMYECKUX BEIIECTB M HX MPEBPALICHUH; BBIIBIATH
B3aMMOCBSI3b  XUMHUYECKMX 3HAaHUH C TMOHATHSAMH U
IPEICTABICHUSIMH APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
- yMeTb
COEIVHEHUH MEXIYHapOIHOIO COH3a TEOPETHUUECKOH U

WCTIONB30BaTh ~ HAUMEHOBAHUS  XHUMHYCCKHUX
MPUKIAAHOW XUMHH W TPUBHAIBHBIC HAa3BaHUS Ba)KHEHIITHX
BEIIICCTB (aTunen, (henou,

¢dopmanbaeru, yKCycHas KHCJIOTa, TJIMLUH, yrapHbId ras,

alleTUJICH, [JIMLEPYH,
YIIEKUCNIBIA Tra3, aMMHaK, TalleHas W3BECTb, HErameHas
W3BECTh, MUTHEBAs COAA M JPYTHX), COCTaBIATH (HOPMYIIBI
HEOPraHWYECKUX W OpPraHWYECKHX BEIIECTB, YypPaBHEHHS

XUMHYCCKHUX pCaKHHﬁ, OOBICHATE MX CMBICJI; TTOATBEPKAATH

XapaKTEpHbIE XUMUYECKUE CBOMCTBa BEILECTB
COOTBETCTBYIOIUMH 9KCIEPUMEHTaMHU 51 3aMACAMHA
YPABHEHUN XUMHUYECKUX PEAKLIUN;

- yYMETb YCTaHABIWBATh NPHHAIEKHOCTh HM3YYCHHBIX

HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB K OMpPEICICHHBIM
KJIaccaM | TPyIIiaM COSIMHECHHM, XapaKTepHU30BaTh UX COCTaB
W BaXHEHIIME CBOWCTBA, OMNPEACTSATh BUABl XUMHUECKUX
cBsi3ell (KoBaJieHTHAs, MOHHAS, METaJUTMIECKasi, BOJIOPOIHAS),
THITBI KPUCTAJUTHYECKUX perreTox BEILICCTB;
KJIACCU(UIMPOBATh XUMUUYECKUE PEAKIUH;

- copMUpOBaTh MPEICTABJICHUSA: O MaTECpPUAIbLHOM €IUHCTBE
MHpa, 3aKOHOMEPHOCTSX Y TTO3HABAEMOCTH SIBIICHUH ITPUPOIBI;
0 MECTe W 3HAUYCHUU XUMHUH B CHCTEME €CTECTBEHHBIX HayK U
ee pomu B  obecrieueHUM

YCTOMYMBOTO  Pa3BUTHS

YECJI0BCUYCCTBA: B peuicHnn HpO6J’IeM BKOHOFHHGCKOﬁ,

DHEPreTUYECKON W THUIIEBOW O€30MMacHOCTH, B Pa3BUTHU
MEIMIMHBI, CO3JaHUN HOBBIX MaTE€pUajOB, HOBBIX UICTOUHHKOB

OHEPruu, B obecreyeHnu paroOHaJILHOI'O

MIPUPOJIOTIONB30BaHNA, B (POPMHPOBAHMH MHPOBO33PEHUS H

O6H.I€I>i KYJbTYpbl YCJIOBCKA, a TaKKC OSKOJIOIMYCCKU




00OCHOBaHHOTO  OTHOILICHUS K CBOEMY 3I0pPOBBI0 U
MPUPOJHON cpelie;

- BIIQIETh CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpask BKIIOYACT:
OCHOBOTIOJIATAIONINE IMOHATHA (AOMOTHUTENFHO K CHCTEME
MOHATHH 0a30BOrO YPOBHSA) - W30TONBL, OCHOBHOE |
BO30Y)KJCHHOE COCTOSIHHE aToMa, THOpUAM3alusl aTOMHBIX
opburaneii, xumudeckast cBsa3b ("0 " u "', KpaTHbIE CBSA3M),
MOJIsIpHasl KOHLUEHTPALUs, CTPYKTypHas (opMyna, U30MepHus
(cTpykTypHas, TeoMeTpuieckas (IMC-TpaHC-u30MepHsl), THITBI
XUMHYECKHUX peaknuid (ToMo- M TeTepOoreHHble, 0OpaTHMbIe U
HeoOpaTUMBbIE), PACTBOPHI (MCTUHHBIC, JUCTIEPCHBIC CHCTEMBI),
KPUCTAJUIOTHIPATHI, CTENEHb IUCCOLMAIUH, DIIEKTPOJIH3,
KPEKUHT, pUGOPMUHT); TCOPUU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pEHUYECKIE 3HAHUS, JIe)KAIIHNEe B OCHOBE MOHUMAaHUS
MPUYUHHOCTH W CHCTEMHOCTH XWMHUYECKHX  SIBIICHUH,
COBpPECMCHHBIC TIIPEACTABJICHHUA O CTPOCHUHM BCIIECCTBA Ha
aTOMHOM, MOJIGKYJIIDHOM W HaJMOJIEKYJSIPHOM VPOBHSX;
MMpeaACTaBJICHUA (6] MEXaHUu3Max XUMHNYECKHUX peaKuHﬁ,
TEPMOAMHAMUYCCKUX U KHHCTUYCCKUX 3aKOHOMCPHOCTAX HUX
MPOTEKaHUsl, O XUMHYECKOM paBHOBECHUHU, TUCIIEPCHBIX
cucremMax, (hakToJIOrHYecKue CBEJICHUSI O CBOWMCTBAX, COCTABE,
MONlydeHUH W 0E30MMacHOM HCIIOJIb30BAaHUM  BaKHEHIIINX
HEOPTraHWYECKUX W OpPraHWYECKUX BEIIECTB B OBITY W
HpaKTH‘IeCKOfI JCATCIBHOCTH YCJIOBCKA, O6HII/IX Hay4YHbIX
MPUHIMIIAX ~XAMHUYECKOTO TPOWM3BOJICTBA (HAa MpHUMEpe
MPOM3BOJICTBA CEPHOM  KHCIOTHl, aMMHaKa, MeTaHoJa,
nepepaboTku HepTH);

- YMeTh MPOBOAWTH PacYETHl MO0 XMUMHUYECKUM (opMylaM U
YpaBHECHUAM  XUMHUYECKUX peaKHI/Iﬁ C HUCIIOJIB30BAHUEM
¢u3nyeckux BeMUYMH (Macchl, o0beMa ra3oB, KOJINYECTBA
BEIIECTBA), XapaKTEPU3YIOIUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PacyeThl 10 HAXOXKJICHUIO XHUMHUYECKOW (opMyibl
BEIIECTBA; pacueThl Macchl (00beMa, KOJIMYEeCTBa BEIIECTBA)




MPOJYKTa PEaKIUy, €CIU OJHO M3 MCXOIHBIX BEIICCTB JaHO B
BUJE pacTBOpa C  ONPEAEICHHOM MaccoBOM  joJiei
PacTBOPCHHOTO BEIECTBA WM JIAHO B H30BITKE (MMeEeT
MIPUMECH); PacueThl MacCOBOW MM OOBEMHOW IOJIM BHIXOJIA
MPOAYKTa PEaKIFH; PacydeThl TeIyIoBOro 3(dexra peaxifuii,
00BEMHBIX OTHOIIICHUH Ta30B;

- YMETh BBISBIATH XapaKTepHbIE MPU3HAKH M B3aWMOCBS3b
W3YYCHHBIX MOHATHM, IPUMEHSATh COOTBETCTBYIOIINE ITOHSITHS
MpH ONHCAaHUU CTPOCHUS W CBOWCTB HEOPTaHMYCCKUX U
OpTaHWYECKUX BEIIECTB W WX TMPEBPALICHUA; BBISBIATH
B3aMOCBA3b XUMHYECKHUX 3HAHUN Cc IIOHATUAMU u
MPEJICTABICHUSAMH JAPYTUX MPEIMETOB I O0Jiee OCO3HAHHOTO
IIOHUMaHUusA u O6’bﬂCH€HI/I5[ CYIIHOCTH MaTepuajlbHOIO
CAUHCTBA MHpA; HCIIOJIb30BaThb CHCTEMHBIC XUMHNYCCKHUC
3HaHUSA JJs OOBSACHEHWS W TIPOTHO3UPOBAHUS SIBIICHUH,
HMEIOIUX €CTECTBEHHOHAYYHYIO IIPUPOLY;

- yMeTb WCIONB30BATh HAWMMEHOBAaHUS  XUMHUYECKUX
COEJIMHEHUN MEXIYHApPOJHOTO COK03a TEOPETUUYECKOW U
HpI/IKIIa,Z[HOI\/'I XMMUHU W TpPUBUAJIbLHBIC Ha3BaHHA BCHICCTB,
OTHOCSIIIUXCS K M3YyYEHHBIM KIJIACCAM OPTaHHYECKUX W
HEOPraHUYCCKUX COCI[HHCHHﬁ; HCIIOJIb30BaTh XUMHYCCKYIO
CUMBOIIMKY Il COCTaBIIeHWS (GOpPMYyN HEOPTraHMYECKUX
BEIIECTB, MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEepHYTHIX,
COKpAIIIEHHBIX M CKEJIETHBIX) (OPMYJI OPraHHMUYECKHX BELIECTB;
COCTaBIISITh YPaBHEHHUS XUMHYECKHX DPEAKIHUHA W PACKPHIBAThH
HUX CYHOIHOCTb: OKHCJIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
MOCPEACTBOM COCTaBJICHHS DJIEKTPOHHOTO OallaHca 3THUX
peakiuii; peaknuii MOHHOTO OOMEHA ITyTeM COCTaBICHHS WX
MOJIHBIX M COKpAIllCHHBIX HOHHBIX YpPaBHEHM; peakuuid
TUIPONIN3a, PEaKIui KOMILIEKCOOOpa3oBaHUs (Ha TpHUMeEpe
THAPOKCOKOMIUICKCOB IIMHKa H aJ'IIOMI/IHI/ISI); IMOATBEPKAATH
XapaKTEPHbIC XUMHNYECKHUEC CBOMCTBA BCUICCTB
COOTBETCTBYIOIUMHU SKCIIEPUMEHTaMHU u 3aMuCIMU




YpaBHEHUH XUMHUYECKUX PEAKIINML;

- YMETb KJIaCCU(PUIUPOBATH HEOPTAaHUUECKHE U OpPraHnYeCKHe
BEIIECTBA U XUMHUUECKUE PEAKIINHU, CAMOCTOSTEILHO BEIOUPATH
OCHOBAHUS M KPUTEPUH U1 KIAacCU(UKAMKM H3ydaeMbIX
XUMHAYECKHX  OOBEKTOB;,  XapaKTepU30BaTh  COCTaB U
BaKHEHMIIME  CBOMCTBa  BEWIECTB, MPUHAAISKANMX K
OIpeNleJIeHHBIM KJlaccaM M IpyIaM COEIUHEHHUH (IpocThie
BEUIECTBA, OKCHJBI, THUAPOKCUABI, COJH; YIJIEBOJOPO/BI,
npocTbie 3(QUpBL, CHOUPTHI, (EHONBI, AIBIACTHIBI, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CIIOXHBIE 3(QHUPBI, >KUPbI, YIIEBOIBL,
aMHHBI, AMUHOKHUCIIOTHI, OSJIKH); MPUMEHSITh 3HAHUS O COCTABE
U CBOWCTBAX BEILECTB MJsl SKCIEPHUMEHTAJIbHON MNpOBEPKU
TUIOTe3  OTHOCHUTENbHO  3aKOHOMEPHOCTEH  IMpPOTEKaHUs
XUMHUYECKUX PEAKIU U IPOTHO3UPOBAHMS BO3MOKHOCTEN MX
OCYIIIECTBIICHHS;

- YMeTh MOATBEP)KJaTh Ha KOHKPETHBIX IMpHMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPTraHHMYECKUX
COCTMHEHUI OT KPaTHOCTH W THIA KoBajeHTHOH cBs3u (T "
u ""), B3aMMHOrOo BJIMSIHHA AaTOMOB M TpPYII aTOMOB B
MOJIEKYyJIaX; a Takke OT OCOOCHHOCTEHl peanu3auuu
Pa3IHMYHBIX MEXaHU3MOB NPOTEKAHUS PEAKIINI;

- YMETh XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30Yy/IEGHHOM COCTOSIHUM) U MOHOB XUMHUYECKHX
anemeHToB 1 - 4 mepuonoB llepuomgmdaeckoit cuctemsr 1.
MenzeneeBa W HMX BAJICHTHBIE BO3MOXHOCTH, HCIOIb3Ys

n.n

TTOHATHUS s", "p", "d-3neKkTpoHHBIC" opOuTaiu,
SHEPreTHUYECKHE  YPOBHU;  OOBSICHATH  3aKOHOMEPHOCTHU
W3MEHEHUS! CBOWCTB XMMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX

VMU COEIMHEHMH I10 TIEPUOAM U FPYIIIaM;

OK 02. Hcnomnb3oBaTh
COBPEMEHHBIE CPE/CTBA

B 00s1acTH IEHHOCTH HAYYHOI'0 TO3HAHMS:
- c(hOpMHPOBaHHOCTH,  MHPOBO33PEHUSI,

COOTBETCTBYIOLICTO
COBPpCMCHHOMY YPOBHIO PpPa3BUTUA HAYKU U 06LHCCTBCHHOﬁ

- yMeThb IUIAHUPOBATh U  BBIIOJHITH  XUMHUYECKUU
OKCIIEPUMEHT (MPEBPAIICHHUS] OPTaHUYECKUX BEIIECTB IIPH
HarpeBaHUM, MOJYYCHUE STWJICHA U H3YUYEHHE €ro CBOMCTB,




HHTEPIPETAIUH
nHpOopMaIun u
HH(POPMAITHOHHBIC
TEXHOJIOTHUH JUTS
BBITTOJTHCHHUS 3a1a4
npodeccCuoHaIbHON

JCATCIIBPHOCTH

MPAKTUKH, OCHOBAHHOTO HA JUAJIOTE KYJIBTYP, CHOCOOCTBYFOIIETO
OCO3HAHHUIO CBOETO MECTA B IMOJIUKYIHTYPHOM MUPE;

- COBEpIICHCTBOBAHHE S3BIKOBOW M YHTATEIBCKOH KYJIBTYPHI Kak
CpeJIcTBa B3aUMOJICHCTBHS MEX/TY JIFOJbMHU M TIO3HAHUS MUPA;

- OCO3HaHWE IIEHHOCTH HAY4YHOW JIeSITEIBHOCTH, TOTOBHOCTBH
OCYIICCTBIATh MPOCKTHYI0 M HCCIICIOBATCIbCKYIO JIEATSIBHOCTD
WHIUBUIYaILHO U B TPYIITIC;

OBiajieHHe YHUBEPCAJIBHBIMH Y4YeOHBIMH MO3HABATEJIHLHBIMU
AeHCTBUAMM:

B) padoTa ¢ uHopManmei:

- BJAJACTL HABBIKAMHU IIOJTYYCHUA I/IH(I)OpMaHI/II/I U3 HCTOYHUKOB
pasHBIX THUIIOB, CAMOCTOSATENLHO OCYIIECTBISATH IOHMCK, aHAaJH3,
CUCTCMATHU3allMI0 W HHTCPHIPCTALUIO I/IH(bOpMa]_[I/II/I Pa3ITMYHBIX
BUJIOB 1 (hOPM TIPEICTABIICHUS;

- CO3/1aBaTh TEKCThI B Pa3IMYHBIX (OpPMATAX ¢ YICTOM HA3HAYCHUS
UHQOpPMAaIMK W [ENEeBOW ayIWTOPHH, BHIOUpas ONTUMAIBHYIO
dbopMy MpenCTaBlICHHS U BU3YalTU3allHU;

- OHCeHHuBAaTb AOOCTOBCPHOCTH, JICTUTUMHOCTDH I/IHq)OpMaHI/II/I, (S
COOTBECTCTBUC IMTPABOBBIM U MOPAJIbHO-2TUYCCKUM HOpMam,

- UCTIOJIb30BaTh cpezcTBa UH(OPMAITHOHHBIX u
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B PCIICHUN KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX M OPraHU3alMOHHBIX 3a/1a4 C COOJIOJCHUEM
TpeOOBaHUIl OSPrOHOMHUKH, TEXHHUKH OE30MaCHOCTH, THUTHUCHBI,
pecypcocoepexeHus,

WH(POPMAITMOHHOW O€301TaCHOCTH;

IMpaBOBBIX MW OTUYCCKUX HOPM, HOPM
- BJIaJICTh HAaBbIKaMH pacliO3HaBaHUA W 3alllHUThI I/IH(bOpMaI_[I/II/I,

MH(QOPMALIMOHHOHN 0€3011aCHOCTH JINYHOCTH,

KaueCTBCHHBIC PEaKIMM HAa albJETHJIbI, KpaXMall, YKCYCHYIO
KHCJIOTY; JeHaTypanus OEIKOB IpH HarpeBaHUH, IBETHBIC
peakiuu OCJIKOB; TPOBOJUTH PEAaKIMK HWOHHOTO OOMeEHa,
cpeny
peakimu Ha cynbhar-, KapOoHAT- W XJIOPHI-aHWOHBI, Ha

OIIpEaCIIATh BOAHBIX paCTBOPOB, Ka4YC€CTBCHHBIC
KaTUOH aMMOHUA; pCIIaTh SKCICPHUMCHTAJIBHBIC 3aJadd I10

temam "Mertamuel" w "HemeTtamnel') B COOTBETCTBUH C
NpaBUIaMd TEXHUKH O€30MacHOCTH TpPH OOpaleHuu C
BEIIECTBAMHU U 1a00OpaTOpHBIM 000PYIOBaHUEM; IPEACTABIATH
pe3yibTaThl XUMHYECKOI'O JKCIEpUMEHTa B (GopMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX pEaKUUid W (OpPMYyIUpOBATh
BBIBOZIbI HA OCHOBE 3TUX PE3yJIbTATOB;

- yMeTh aHaJIM3HpPOBaTh XHUMHYECKYI0 HH(OpMaIHIo,
MOJly4aeMyI0 W3 pa3HbIX MCTOYHUKOB (CpPEICTB MAaccOBOM
nH(pOopMaIum, ceTh IHTepHET U IpyTHe);

- BJaJ€Th OCHOBHBIMH METOJAAMHM HAy4yHOrOo TMO3HAHUA
BEIIECTB U XMMHYECKUX SIBJIICHUH (HaOJII0JeHre, N3MEpEHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHHE);

- YMEThb MPOBOJUTH PACUEThl MO XUMHYECKUM (GopMysiaM U
YPaBHEHUSM XHUMHUYECKHX PEaKUUHd C HCIOJIb30BAHHUEM

(U3NYECKUX BEJIWYHMH, XapaKTepU3YIOIINX

KOJIMYSCTBEHHOM CTOPOHBI: MAacCCHhI, o0BeMa (HOpMaJ'ILHI:Ie

B€IIECTBa C

YCJ'IOBI/IH) ra3oB, KOJHYCCTBA BCHICCTBA, HCIIOJIbB30BaATb

CUCTCMHBIC XMMUUYCCKUC 3HAHUA I NPUHATHA peIHeHI/Iﬁ B
KOHKPETHBIX  JKM3HEHHBIX  CHTYyallUsiX, CBS3aHHBIX C
BEIIECTBAMU U UX NIPUMECHCHUEM

- yMeTh CaMOCTOSTENHHO IUIAHHUPOBATH W  TPOBOJHTH
XMUMHYECKUN JKCIEPUMEHT (MOJyUYeHUE W M3YYCHUE CBOWCTB
HCOPraHMYCCKUX W OPraHNu4YCCKUX BCHICCTB, KAaUCCTBCHHBIC
YTJIEBOZOPOIOB

KHCJIOPOJICOMICPIKAIINX ~ OPTAaHUIECKUX BEIIECTB,

peakuumn Pa3INYHBIX KJIaCCOB n

perieHue
1o

SKCIICPUMEHTAIBHBIX 3agaq

HCOPraHUYCCKUX W OPraHUYCCKHUX BeH_[eCTB) C CO6J'IIOI[CHI/I€M

pacro3HaBaHUIO




mpaBwsl  Oe30mMacHOro  OOpalieHuss C  BEIIeCTBAMHU U
mabopaTopHeIM ~ 00OpyZOBaHWEM, (OPMYIHPOBATH  LETH
WCCIICJIOBAHUS, TPEIOCTaBIATh B  pPa3U4HON  (opme

PE3YIbTAThl OKCIICPUMEHTA, aHAJIM3UPOBATHL U OLCHUBATH HX

JIOCTOBEPHOCTb;
- YMEThb  OCYIIECTBISATH  LICJICHANPABJICHHBIA  ITOUCK
XUMHYECKON WHPOpMAIMA B  Pa3NUYHBIX HMCTOYHUKAX

(HayuyHas ¥ yuyeOHO-HaydHas JTUTEpaTypa, CPelICTBA MacCOBOM
WHPOPMAIIH, KPUTHYECKU
aHAM3UPOBATh XUMUYECKYI0 HH(pOpMaInio, mepepadaTriBaTh

cetb UHTepHeTr wu npyrue),

€€ U HCIOJIb30BaTh B COOTBETCTBUH C MOCTABICHHOHN y4eOHOH
3aJ1a4c;

- BJIQJIETh CUCTEMOW 3HAHHUM O METOAAaX HAy4YHOro MO3HAHUS
SIBJIEHUW TIPUPOJIbI, UCIIONB3YEMBIX B €CTECTBEHHBIX HAayKax U
YMEHUSIMU MPUMEHSTh 3TH 3HAHUS NPU HKCIEPUMEHTAIBHOM
HCCIACAOBAHMM BEIIECTB W I OOBACHEHUS XHMHUYECKHX
SIBIICHHH,

UMEIOIIMX MECTO B INPHPOJAEC NPAKTUUECKOH

JCATCIIBHOCTHU YCJIOBCKA U B HOBCCI[HCBHOI\/'I KH3HU,

OK 04. DddexruBHO
B3aWMO/JICICTBOBATh U
paboTaTth B KOJUICKTHBE
W KOMaHjie

- TOTOBHOCTh K CaMOPa3BUTHIO, CaAMOCTOSITEILHOCTH W
CaMOOIPEEICHHUIO;

-OBJIaJICHUE HaBBIKAMH Y4e€OHO-HCCIIE0BATEIbCKON, MPOCKTHONW U
COITMATLHOM JAeSITEIIHLHOCTH;

OBiaaenue
JeHCTBUSIMH:

0) coBMecTHAs NeATeJILHOCTD.

YHuBepCaJdbHbBIMHU KOMMYHUKATUBHBIMHU

- TOHMMAaTh U HCIOJBb30BAaTh TPEHMYIECTBA KOMAaHIAHOH U
WHIUBUTyalIbHON paboThI;

- IPUHUMATD LIEIH COBMECTHOH JAEATENIbHOCTH, OpPraHU30BBIBATh U
KOOPJIMHUPOBAThH JIEHCTBUS MO €€ JOCTHKCHHUIO: COCTaBJIAThH IUIaH
JIEeHCTBUI, pacmupenessiTh POJIM C YY4eTOM MHEHHH YYacTHHUKOB
00CyX1aTh pe3yIbTaTbl COBMECTHOH paboThI;

- KOOPJMHUPOBATh W BHINOIHATH pabOTy B YCIOBUSX PEajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;

- yMeTh IUIAHUPOBaTh W  BBINOJHATH  XUMHYECKHIA
OKCHEPUMEHT (TPEBpAIlCHHUS OPraHUYECKUX BEIIECTB MPH
HarpeBaHuM, TMOJYYCHHE DTUJICHA W HM3YUYCHHE €ro CBOICTB,
KaueCTBCHHBIC PEAKIIMM Ha aJbJETHJIbl, KpaxMall, YKCYCHYIO
KHUCJIOTY; JeHaTypaius OCIKOB IMpH HAarpeBaHHH, IBETHBIC
peakiuu OCJIKOB; MPOBOJUTH PEAKIMM HOHHOTO OOMeEHa,
OMpeNeNATh  Cpeay

peakuuu Ha cynbdar-, KapOOHAT- M XJOPHJ-aHUOHBI, Ha

BOAHBIX PacCTBOPOB, KAa4ECTBEHHBIC
KaTHOH aMMOHHS; pellaTh 3KCIEepUMEHTAIbHBIE 33/Ja4yHl 10
temam "Mertambl" u  "Hemeramnbl') B COOTBETCTBUH C
MpaBWJIaMHd TEXHWKH O€30MacHOCTH TMpH OOpalmIeHHH C
BEIIESCTBAMHU M J1a00OPaTOpHBIM 000PYI0BaHUEM; MTPECTABIATh
pe3yiIbTaThl XMMHYECKOIO SKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOMIMX peakmuid W (HOpMyITHPOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;




- OCYLIECTBIIATh MO3UTHBHOE CTPATETMYECKOE IOBEJICHUE B
Pa3IMYHBIX CUTYAIUSIX, MPOSABISATH TBOPYECTBO W BOOOpaKeHUE,
OBITh MHUIMATHBHBIM

OBiajeHHue YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JTeHCTBUAMMU:

') IPUHATHE cedsl U IPYTUX JIO/Ieii:

- NPUHMMATh MOTHBBI M apryMEHTHl APYTUX JIOAEH MpH aHaIu3e
pe3yIbTaTOB ACSITETHFHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIO/EH Ha OMINOKHY;

- pa3BuBaTh CMNOCOOHOCTh MOHMMAaTh MHpP C TMO3WUIHH JPYroro

YEeJI0BEKA;

-yMETb  CAMOCTOATENBHO  IUIAHUPOBaTb M NPOBOJUTH
XUMHAYECKUH 3KCIIEPUMEHT (IIOJyYeHHE W U3y4YeHHE CBOICTB
HEOpPraHWYECKUX U OpPraHWYECKUX BEIIECTB, KAaYECTBEHHBIE
peaknuMum  yIJIEBOJOPOJOB  PA3jIMYHBIX  KJIAacCoB U
KHCJIOPOJICOACP)KAIIIUX ~OPTaHWYECKUX BEIIECTB, pEILICHHE
9KCIEPUMEHTAIBHBIX 3a1a4 o pacro3HaBaHUIO

HEOPTraHWYECKUX M OPTaHUIECKUX BEIISCTB) C COOJIIOICHUEM

mpaBwil  Oe30MacHOro  OOpalleHUss C  BEIISCTBAMHU U
nabopaTopHeIM  00OpyJoBaHWEM, (OPMYIHPOBATh  LEIH
UCCIIC/IOBAHUS, MPEIOCTABIATh B pasiHyHON  dopme

PE3YIbTAaThl OKCICPUMECHTA, aHAJIMU3UPOBATL U OLCHHUBATH HUX
JOCTOBEPHOCTD,

OK 07. CopnelicTBOBaTh
COXpaHCHUIO
OKpY’Karolled  cpelbl,
pecypcocOepekeHuIo,
MPUMEHATh 3HaHUSA 00
W3MEHEHUH  KIUMAaTa,
TPUHIIHIIBI
OepexXITNBOTO
MPOU3BO/ICTBA,

3 HEKTHBHO
JIENCTBOBATH B
YpE3BbIYANHBIX

CUTyaluAax

B 00s1acTH 3K0JI0rH4Y€CKOr0 BOCIIMTAHMA:

- c(hopMUPOBAHHOCTH HKOJOTHYECKOH KYJIBTYPBHI, TMOHHMaHHE
BIMSHMS COLUAIBHO-DKOHOMHYECKHX TIPOLIECCOB Ha COCTOSTHHE
NPUPOJHOW ¥ COLMAIBHOH cpelbl, OCO3HaHHE TJIOOANTBHOTO
XapakTepa SKOJOTHYECKUX MPoodiieMm;

- INIJAHUPOBAHKE U OCYILLECTBICHUE ACHCTBUI B OKPYXKAIOLIEH cpelie
Ha OCHOBE 3HAHHUA IeJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA;
AaKTHBHOE HEIPUSITHE NEHCTBUH, MPHUHOCAIIMX BpPEJ OKpYKaroUleH
cpene;

- YMCHHUEC IPOTHO3UPOBATH He6HaFOHpI/IHTHBIe OKOJIOTUYCCKHE
MOCIIEACTBUS IPEAIPUHUMAEMBIX JEHCTBUN, TPEAOTBPALIATh HX;

- pacipenue OTIBITa JIeSATEIbHOCTH 3KOJIOTMUYECKOM
HaIpaBICHHOCTH;

- OBJIa/ICHWE HaBBIKAMM Y4e€OHO-HCCIIEZ0BATEIbCKON, IPOEKTHON U

COITMATLHOM JAeSITEIIHbHOCTH;

- chopMupoBaTh XUMHYECKOH

COCTaBJIAIONIEH €CTEeCTBEHHOHAYYHOW KapTHHBI MHpa, POJIH

peaACTaBJICHUS: o

XUMHAU B TO3HAHWU SIBICHUHA OpUpPOAbI, B (OPMHUPOBAHUU
MBIIUJICHUA W KYJbBTYPbl JMYHOCTH, €€ (I)YHKHI/IOH&HI)HOI‘/'I
TPaMOTHOCTH, HEOOXOOUMOM JUIS pelIeHHs MPaKTUIECKUX
3a7a4 ¥ 9KOJOTMYECKH 00OCHOBAHHOT'O OTHOLIEHHUSI K CBOEMY
3I0POBBIO U IIPUPOJHOH CpENE;

- YyMeTb cOOJII0JaTh MpaBuila 3KOJIOTHMYECKH 1IeTIECO00Pa3HOro
MOBeJIcHUsT B OBITY W TPYIOBOW JESITEIBHOCTH B IEJsX
COXpPAHEHHUsI CBOErO 3J0pPOBbS MU OKPYXKAIOLICH IPUPOAHON
Cpellpl; YYUTBIBATh OMNACHOCTh BO3JEHCTBUS HA JKUBBIC

OpraHu3Mbl  ONPEACIICHHBIX  BCIIECTB, IMOHHMMAasd CMBICII

IIOKa3aTeyIsd HpeHGHLHOﬁ ,I[OHYCTHMOfI KOHOCHTpAa U,

- YMeTI) HpOFHOSI/IpOBaTB, aHaJ]I/ISI/IPOBaTL U OLOCHHUBATH C
MMO3UIMN  DKOJIOTMYECKOM  OE€30IacHOCTH  IIOCJIEACTBUS
OBITOBOH ¥ TMPOW3BOACTBEHHOUW JEATEILHOCTH YeJIOBEKa,

CBSI3aHHOM ¢  mepepabOTKOM  BEIIECTB;  HCIOJIH30BaTh

MOJYYCHHBIC 3HAHUA JUIA TPUHATUA T'PAaMOTHBIX peH.IeHI/Iffi
HpO6J’ICM B CUTYyallUAX, CBA3aHHBIX C XHMHeﬁ;

- YMETb OCO3HaBaTb OIIACHOCTH BOS]];GI:ICTBHH Ha JXHUBBIC
OpraHu3Mbl  OIPCACIICHHBIX  BCIICCTB,

InHoHuMass  CMBICII




IIOKa3aTeisa HpCI[GHLHOﬁ ILOHYCTHMOﬁ KOHLOCHTpaluuu, u
IOACHATH Ha npumMepax CITOCOOBI YMEHBUICHUA n
MNpeaAOTBpAallICHUA HX BPCAHOI'O BOSI[GI‘/'ICTBI/DI Ha OpraHusm
YCJIOBCKA.

IIK 1.1.

Ocy1ecTBIsATh
poQeCCHOHATTEHOE
TOJIKOBaHUE HOpM
rpaBa

- aHaJIM3MPOBaTh, TOJKOBATh W NPABUIBHO NPUMEHATH NPaBOBbIE
HOPMBI;

XapaKTepU30BaTh, UHTEPIIPETUPOBATS, aHaJM3MPOBATH,
COIIOCTABIAT, M HCCIEOBaTh OCOOCHHOCTH MPaBOBOTO cTaTyca
CyOBEKTOB MPaBOOTHOIICHHIA;

- CpaBHUBaTh, TOJKOBAaTh M KBATU(HUIHUPOBATH JEsSHHE Kak
NpaBOHApYIIEHHE, PErYIHpyeMOe HOPMaMH aIMHUHUCTPATHBHOTO
npaBa H Mpolecca;

- IOHSATHE M OCHOBHEIC ITOJIOXKEHHUS W OCOOCHHOCTHU HayKu
AJIMUHUCTPATUBHOI'O IpaBa B qacTH pa3BUTHA
AJIMUHUCTPATUBHO-TIPOLCCCYAILHOI'O PCTYJINPOBAHUS;

- CYUIHOCTb, COACPYKAHUE OCHOBHBIX IOHATUMN, KaTeropui,
KOHCTPYKITUH, HWHCTUTYTOB aIMUHUCTPATUBHO-
MPOIIECCYaTbHOT0, TPYAOBOTO M  TPa’kKJaHCKO-TIPABOBOIO
3aKOHOJIaTeIbCTBA;




2. CTpyKTYpa M cofepkaHue 001eo0pa3oBaTebHON JHCHUIINHBL « X MMHSD)

2.1. O06beM AUCHUILVINHBI U BUbI y4eOHOH padoThl

O0beM B yacax
Bt yueGHoii pacoTsI JUIsL OYHOM JUIS1 3a04HOM
¢dhopmbI ¢dhopmbI
00y4eHus
O0bem 00pa3oBaTeIbHOI POrPaMMBbl 72 72
KoncyabTanuu
CamocrosiTejibHas padoTa 6 64
CymmapHasi y4deO0Hasih Harpy3ka BO B3aMMOJCHCTBHUH € 66 8
npenojgaBareiemM
B TOM YHCJIC:
JIEKIIUHU, YPOKH 44 4
MPaKTUYECKHE 3aHATHS 22 4
IIpodeccrnonaibHO OpEHTHPOBAHHOE COJIePKAHUE
B TOM YHCIIE:
JICKIIUU, YPOKU
MPAKTUYECKHE 3aHATUS
IIpome:xyTOUHAsI ATTEeCTALMSA 3a4eT C OLeHKOI

2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TN CITATIIHHBI

Dopmup
Copepxanne  ydeOHOro  Marepuaja  (OCHOBHOe W
HaumenoBanue O0beMm | yemble
npogeccuoHATbHO-OPUEHTHPOBAHHOE), JadopaTopHble U
pa3/1esioB U TeM . 4acoB | KOMIeTe
NpaKkTUYecKHe 3aHATHSI, MPUKJIATHOI MOIYJIb -
1 2 3 4
OcHoBHOe coiep:kaHne
Pasnes 1. OCHOBBI CTPOCHHSI BelIECTBA
Tema 1.1. OcHoOBHOe coiep;kaHue OK 02
Teopust  ctpoeHust | Teopernueckoe o0yqdenne 4 OK 04
aToma u =
CoBpemeHHass Mojzienb CcTpoeHus aToMa. CHMBOIMYECKHHA S3BIK
XUMHYECKas CBS3h N
XUMHAHA. XWUMHYECKUH DSJEMEHT. OJIEKTPOHHAs KOHQUTyparus
atroma. Kiaccudukaruss XWMHYECKHX 3jeMeHToB (s-, p-, d-
aJeMeHThI). BareHTHBIe 31eKTpoHbl. BajleHTHOCTh. DieKTpoHHas
MPUPOJIa XUMHUYECKOH CBSI3U. DIEKTPOOTPHUIATEIHHOCTh. Buabl
XUMUYECKON CBsI3W (KOBAJIGHTHAs, WOHHAS, MeTaJUIMdecKas,
BOJIOPOIHAS) U CITOCOOBI €€ 00pa30BaHMS
IIpakTH4eckue 3aHATHS 2

Perrenue 3amaHuii Ha UCIOIB30BAHUE XUMHUYECKOM CUMBOJIMKHU U
Ha3BaHWN COEIMHEHHI 10 HOMEHKIAType MEXAyHapOJHOTO
COH3a TEOPETUYECKOM M NPUKIAJAHOM XHMHH U TPUBHAIBHBIX
Ha3BaHWW JUIsI COCTABICHHUS XUMHUYECKHX (POpPMYN JBYXaTOMHBIX
cOeAMHEHUH (OKCUIOB, CyIb(QHUIOB, TUAPUIOB U T.I.) U APYTHX
HEOPraHMYECKUX COETMHEHNI OTJENIBHBIX KIaCCOB.




CamocrosiTeqbHast paboTa

HpaKTI/I‘leCKI/Ie 3aaHusd Ha  YCTAHOBJICHHUC CBA3U  MCKAY
CTPOCHHEM aTOMOB XHMHUUYCCKHUX JJIEMCHTOB M NEPHUOIUYCCKHUM
H3MEHCHHEM CBONCTB XMMHUYCCKUX AJICMEHTOB U UX COCIUHCHUM B
COOTBCTCTBHH C ITOJIOKCHUCM HepHOHH‘IeCKOﬁ CHCTCMBI.

Tema 1.2. OcHoBHoOe coaep:KaHue OK 01
Ileproamaeckmit T 5 OK 02
JaKOH W TAOIHIA eopeTH4ecKoe o0y4eHune OK 04
J.U. Menneneepa |llepuoanyeckas — cucrema  XUMUYecKux — onementos  JLM. OK 7

Menaeneea. @uszndeckuit cmbicn Ilepuonnueckoro 3akona JI.1.

MenpeneeBa. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHUYECKHX

3JICMEHTOB, 00pa3yeMbIX UMHU IMPOCTBIX W CIOXHBIX BEIIECTB B

COOTBETCTBHH C TIOJIO)KEHHEM XHMHYECKOTO DJJIeMEeHTa B

ITepuoauueckoit cucteme.

IIpakTH4yeckoe 3aHsATHE

Pemenne mpaKTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKUX 3aJIaHUI

Ha XapaKTEPUCTHKY XUMHYECKHX 3JeMEHTOB «Mertamyeckue /

HEMeTaJUTMYECKue CBOICTBA, 3JEKTPOOTPULIATENEHOCTD

XUMHYECKAX DIIEMEHTOB B COOTBETCTBHHM C WX DICKTPOHHBIM

CTpOEHMEM M TIOJIO)KEHHEM B  TEpPHOJUYECKOH  CHCTeMe

xumudeckux sneMmenToB J[.M. MennaeneeBa»

CamocTtosiTeqbHasi paboTa

MupoBo33peHueckoe U HayyHoe 3HaueHue llepuogmueckoro

3akoHa J[.W. MenneneeBa. Ilpornoser J.M. MeHnneneesa.

OTKpI)ITI/IC HOBBIX XUMHNYCCKUX DJICMECHTOB.
Pazjnen 2. Xumunueckne peakuuu
Tema 2.1. Tunsl | OcHOBHOe cofiep:kaHHe OK 01
XUMU1CCKHX Teoperuueckoe o0yueHnue OK 02
peaxiui Knaccupukanus M THIBI XUMUYECKHX PEAKLUH C ydacTHEM 8§ (7)4

Heopranuyeckux BemiecTB. CocTaBiieHHEe YpaBHEHUH peakuuit
COCJIMHEHHMS, Pa3NIOKCHHUS, 3aMelIeHus, oOMeHa, B T.4. peakinui
TOPEHMSI, OKHCIIEHMS-BOCCTAHOBIICHUS. YPABHEHUS OKHCJICHHSA-
BoccTaHoBieHud. Cremenbp  okucieHus.  Okucnutens U
BoccTaHOBUTeNb. COCTaBlIEHHE W YpaBHHBAaHUE OKHCIUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKLUH METOAOM 3JIEKTPOHHOrO OasaHca.
OKHCINTETBHO-BOCCTAHOBUTENBHBIE  peakUWd B TPUPOJE,
POU3BOACTBEHHBIX IPOLECCAX U KUHEACSITEIBHOCTH OPraHU3MOB

HpaKanecRne 3aHATUSA

KonuuectBeHHbIE OTHOILIEHUS B XUMUU. OcHOBHbIE
KOJIMYECTBEHHBIE 3aKOHBl B XMMHUU M PacyeTbl MO ypPaBHEHHSIM
XMMHUUYECKUX peakuii. Mosib Kak eIMHUIA KOJINYECTBa BEIIECTBA.
Mossipaast Macca. 3aKOHBI COXPaHEHHSI MacChl U SHEPTrUU. 3aKOH
Asoranipo. Momnsipabiii 06beM ra3oB. OTHOCUTENbHAS TUIOTHOCTh
razoB. PacyeTbl 1O YypaBHEHHSAM XUMHYECKUX pPEakUUld C
WCTIOJNIb30BaHMEM MaccChl, 00beMa (HOpMalIbHBIE YCIIOBHUS) T'a30B,
KOJIMUYECTBA BEIECTBA

CamocrosiTeqbHast padoTa

Pacyersl 1o  ypaBHEHMSAM  XMMHYECKMX  pEakUMH  C
WCTIOJIb30BaHUEM Macchl, 00beMa (HOpMallbHBIE YCIIOBHUS) T'a30B,
KOJIMYECTBA BELECTBA




Tema 2.2.
DIIEKTPOIUTHYECKAS
HCCOLMAIS u
HOHHBII 00MEH

OcHoBHOe coiep:kaHHne

Teopernueckoe oGyyenune

Teopust 37EKTPOTUTHIECKON Arcconranui. OHBI. DIIEKTPOHTEHI,
HEIJIeKTPONUTEL. Peakruu  wmoHHOro oOMmeHa. CocraBieHHE
peakiuii MOHHOTO OOMEHA IyTeM COCTaBJICHHMS WX IOJHBIX U
COKpAIlleHHBIX ~ WOHHBIX  ypaBHeHHWH. KucmoTHO-OCHOBHEIE
peaknnu. 3a1aHus Ha COCTABIICHIE HOHHBIX PEAKITHHA

IIpakTHyeckas padora

CamoctositensHass pabora “THIBl  XUMHYECKHX  peaxIuii’.
UccnenoBanre TUNOB (IO COCTaBy M KOJMYECTBY MCXOIHBIX U
00pa3yroIuXcsl BEIIECTB) U INPHU3HAKOB XMMHYECKUX PEAKIHH.
[IpoBenenne peaknuii MOHHOTO OOMEHA, OIpPEACICHUE CpPEIbI
BOJHBIX PacTBOPOB. 3aJaHNs HA COCTaBJIEHUE HOHHBIX peakIuil
Koutpoannast padora 1 CrpoeHue BemecTBa M XUMHYECCKHE
peaxkuu

OK 01
OK 02
OK 04
OK 7

Pasgen 3.

CTpoeHne M CBOMCTBA HEOPraHUY€CKUX BCIICCTB

12

Tema 3.1.
Knaccuduxkarms,
HOMEHKJIATypa "
CTpOCHHE
HEOPraHUYeCKUX
BEIIIECTB

OcHoBHOE COAECpPKaHUC

TeopeTquCKoe oﬁyqelme

IIpenmer HEOPraHUYECKOU XAMUU. Knaccuduxarus
HEOpraHW4yecKux BemlecTB. IIpocTele M CIOXKHBIE BELIECTBA.
OCHOBHBIC KJIACCHI CJIOKHBIX BEIICCTB (OKCHUIBI, THAPOKCHIIBI,
KHUCJIOTBI, COJH). B3amMOCBSI3b HEOPraHMYECKUX  BEIIECTB.
ArperatHble  COCTOSIHUSL — BemlecTBa. Kpucrtaimmueckue U
amopdHBIe  BemecTBa. [WIBI  KPUCTAIUIMUECKUX  PEIIETOK
(aToMHast, MOJIEKyJIIpHAs, HOHHAS, METaJUIMYECKasi). 3aBUCUMOCTD
(hM3UYECKUX CBOWMCTB BEIIECTBA OT THMA KPUCTALTHYECKON
peueTKU. 3aBUCUMOCTh XHMHYECKOW AKTHUBHOCTH BEILIECTB OT
BUJAa XUMHUYECKOW CBA3M W THUNA KPUCTAINIMYECKOW PEIIETKH.
[Tpuumasl MHOTOOOpa3Us BEIIECTB

IIpakTuyeckas padora

HomeHnknarypa HeopraHM4ecKuMX BELIECTB: HA3BaHHE BELIECTBA
HUCXONsl W3 MX XUMHYECKOH (OpPMYyNBl WM COCTaBJICHUE
XAMUYECKOM (opMynbl HUCXOJNi W3 Ha3BaHHs BEIIECTBA 110
mexayHapoaHoi (MFOITAK) nnu TpuBHanbHO HOMEHKIIAType.
Pemenne  mpakTHdyeckux — 3alaHuMd MO0 KJACCH(MKALMH,
HOMEHKJIAType W XHMHYECKUM (OpMyJiaM HEOpPraHMYECKHX
BEIIECTB PA3JIUYHBIX KJIAacCOB (yrapHbId Ta3, YIJIEKHCIBIN Ta3,
aMMHMaK, raiieHas U3BeCTb, HEralleHasi U3BeCTh, IUThEBAsi Coa U
JpyTUX): Ha3blBaTh M COCTaBIATH (OPMYNBI XUMHUYECKHX
BEIIECTB, OIpPENesITh MPUHAMIEKHOCTh K Kiaccy. VCTOYHHKH
XMUMUYECKON nHpOpMaIiu (CpeiCcTB MacCOBOM MHPOPMALNH, CETh
Untepuer u napyrue). Ilowck wnHpoOpManuu 1O Ha3BaHUSM,
WACHTHQHUKATOpAM, CTPYKTYPHBIM opMyiam

OK 01
OK 02
OK 04
OK 7

Tema 3.2. ®usuko-
XUMUYECKHE
CBOMCTBaA
HeOpFaHI/I‘IeCKI/IX
BCIICCTB

OcHoBHOE Co€epKaHue

TeopeaneCKoe 06yqelme

Metapl.  OOmme  (U3MYECKHE H  XMMHYECKHE CBOMCTBa
MetauioB. CmocoObl  momydeHHs. 3HA4YCHHE METauIoB |
HEMETAIUIOB B TIPUPOAEC W IKU3HENCATEILHOCTH UYEIOBEKa U
opranu3MoB. Koppo3usi MeTaljioB: BHIBI KOPPO3UH, CIOCOOBI
3aIUThl METAJUIOB OT KOPPO3HUHU

Hemeramnel. OOmme ¢usnyeckue MW XUMUYECKHE CBOMCTBA

OK 01
OK 02
OK 04
OK 7




HemeTamioB. Tunuunele cBoiicTBa HemetawioB IV— VII rpymm.
Kiaccudukarus u HOMEHKIATypa COCIMHCHUHA HEMETAIIOB.
KpyroBopoTs! 6MOTr€HHbIX 37IEMEHTOB B IPUPOJE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
BellecTB (OKCHUIOB, THIPOKCUIOB, KHCIOT, COJIeH W 1p.).
3aKOHOMEPHOCTH B HM3MCHEHHUM CBOHCTB TPOCTBIX BEIIECTB,
BOJOPOJHBIX COSAMHEHUH, BRICIITUX OKCHIIOB M THIPOKCHIIOB

IIpakTH4eckue 3aHATHS

CocTaBiieHue ypaBHEHUN XMMHUYCCKUX PEAKIMHA C yd4acTHEM
MPOCTBIX M CJIOKHBIX HEOPTraHUYECKUX BEIIECTB: METAJUIOB U
HEMETAIJIOB; OKCHJOB METAJIOB, HEMETAIOB U aM(OTECPHBIX
3JICMEHTOB; HEOPTraHUYECKUX KHUCIIOT, OCHOBAHUHN M aM(OTEPHBIX
THUIPOKCH]IOB;, HEOPTAaHHYCCKUX COJIeH, XapaKTePU3YIOIMUX HUX
cBoiictBa. KontposbHasi padora 2 CBoiicTBa HEOPTraHHICCKUX
BEIIECTB

Paznea 4.

CTpoeHue M CBOIiCTBA OPraHNYeCKUX BellecTB

Tema 4.1.
Knaccuduxkarms,
CTpOCHHE "
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIIECTB

OcHoBHOE COACPKAHUC

TeopeTI/lquKoe oﬁyqelme

IlosiBieHMEe W pa3BUTHE OpPraHUYECKOM XHMHM KakK HayKH.
IIpeamer  opranmueckoid  xumMuu. MecTo U 3HaYCHUE
OpraHUYEeCKOW XMMHHU B CUCTEME ECTECTBEHHBIX HAYK.
XHMHUYECKOE CTPOCHHME KaK IIOpPSAJOK COCIMHEHHsS AaTOMOB B
MOJIEKYJIE COIVIACHO HUX BaJIEHTHOCTH. (OCHOBHBIE IOJIOKEHUS
TEOPUU XUMHUYECKOTO CTPOSHHS OPTaHWYEeCKUX coeluHeHni A.M.
byrnepoBa. VYrinepomHbld CKEIET OPraHUYeCKOHM MOJIEKYJIBIL.
3aBUCHMOCTh CBOMCTB BEIIECTB OT XHUMHYECKOTO CTPOEHUS
MouteKyI1. 3omMepust 1 H30MEPEI.

[lonstne o ¢ynkuuoHaNpHONH rpymme. Paaukan. [IpuHIMTIBL
KJIACCU(PUKAIIUM OPTaHUYSCKUX COCAUHEHUIN. MexIyHapoaHas
HOMEHKJIaTypa M NPHHLOUNBI HOMEHKIATypbl OPraHUYECKUX
coequHenuii. [loHsTre 00 a30TcolepXKaIIUX COCAVMHCHUSX,
OMOJIOTUYECKH aKTUBHBIX BElIEeCTBax (yIJIeBOJAX, KUpax, Oenkax
U Ap.), BEICOKOMOJIEKYJISIPHBIX COEIMHEHUSIX (MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO)

CamocrosiTeibHas padoTa

Homenknarypa opraHM4eckHX COEJIWHEHUH OTICNBHBIX KIIACCOB
(HachIIEHHBIE, HEHACHILICHHBIE U apOMAaTHYECKHE YIIIEBOAOPOIH,
CIMPTHI, (DEHOJNBI, ANbJETHIBI, KETOHbI, KAPOOHOBBIE KUCIOTHI U
ap.) CocTaBneHHEe TIOMHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(opMyIT OpraHUYECcKUX BEIIECTB OTIENBHBIX KIACCOB, UCTIONB3YS
UX Ha3BaHUs 110 CUCTEMAaTHYECKOW U TPUBHAJILHON HOMEHKJIAType
(3TMICH, alleTHIICH, TIUIEpUH, (eHO, GopMalIbIeTh, YKCYCHAs
KHUCJIOTA, TJIALIAH). Pacuetsl poCTeHIIEn bopmyIbl
OpPTraHNYECKON MOJIEKYJIBI, HCXOsI U3 DIIEMEHTHOT0 cocTana (B %)

OK 01
OK 02
OK 04
OK 7

Tema 4.2. CsolicTBa
OpTaHUIECKUX
COCIMHEHUN

OcHoOBHOe coiep:kaHne

TeopeTnyeckoe o0y4yeHue

@U3HKO-XMMUYECKUE CBONCTBA OPraHUYECKUX COEIUHEHUMN
OTIENBbHBIX  KJIaccoB  (OCOOEHHOCTH  Kiaccuukanmud H
HOMEHKJIaTypbl BHYTPH KJIAcCa; TOMOJIOTHUECKUH psiA M 00Ias
¢dopmyna; wuzomepus; (U3MUECKUE CBOWCTBA; XUMHUYECKHE
CBOMCTBA; CIIOCOOBI MOTy4EHHU):

— TMpelesbHBIE  YIIeBOAOpOAbl (aJKaHbl M IMKJIOAJKAHBI).

OK 01
OK 02
OK 04
OK7




lopenne mMeTaHa Kak OJUH W3 OCHOBHBIX MCTOYHUKOB TEILIa B
MIPOMBINIUICHHOCTH | OBITY. CBoiicTBa  NPUPOTHBIX
VIJICBOJOPOJIOB, HAXOXKJICHHE B TPUPONE W MPHUMCHEHHE
AJIKaHOB;

— HempexenbHbIC (aTKEHBI, alKWHBI W  aJKaAWCHBI) U
apOMAaTUYECKUE YIJIEBOJOPOJBl. [OpeHue areTwieHa Kak
HMCTOYHHUK BBICOKOTEMIICPATYPHOTO TIUIAMEHH JJIi CBAapKA M
PE3KH METAJIJIOB

— KHUCJIOpOJcomep)Kaimue CcoeauHeHusT (COUpTHl W (DEHOIHI,
KapOOHOBBIE KHCIOTHI M 3(QUPBI, AbJCTHIBI U KETOHBI, JKUPBI,
yraeBoael).  [lpakTudeckoe  NpPUMEHEHHE  ATHIICHTIIUKOIISA,
[JIAIEPUHA, (enona. [Ipumenenue ¢dbopmanbaeruaa,
areTanbJeruia, YKCyCHOW KHCIOTBl. MbIla Kak COJNM BBICIIHX
KapOOHOBBIX KHCIOT. MOIOIIHE CBOMCTBA MbLIa

— a3oTcojepKallue COCAVHCHUs (aMUHBI W aMHUHOKUCIIOTBI,
Ocnku). BBICOKOMOJNEKYISIPHBIC COCAMHCHUS (CHHTETUYCCKHE H
OHMONOTHYECKU-aKTHBHBIE). MOHOMEp, MONUMEp, CTPYKTYpHOE
3BeHO. [lonmmmepuzarus 3TuicHa KaKk OCHOBHOE HAINpaBJICHUE €Tr0
HCIIOIb30BaHUS.

l'enernyeckast  CBS3p  MEXAY  KIaCCAaMH  OPraHUYECKHX
COeTUHCHMH

HpaKanecKne 3aHATUSA

CBOliCTBa OPraHUYECKUX COCIMHECHUU OTHEIBHBIX KIIACCOB
(TpuBHanbHasg M MEXAyHapoJIHas HOMEHKJIATypa, XUMHUYECKHE
CBOWCTBa, CHOCOOBI TIONyYeHUs): TpeAenbHble (amKaHbl |
[UKIIOATIKAHBI), HETIpeIeNbHbIe (AIKSHBI, aJKUHBI U aJKaINeHb)
W apoMaTH4yecKHe YIJEBOJAOPOABI, CIHPTHI W (EHOIH,
KapOOHOBBIE KHCIOTHI B 3(QUPHI, ATIETH/IBI U KETOHBI, aMUHBI U
AMUHOKHUCJIOTBI, BBICOKOMOJICKYJISIPHBIE COCAUHEHUS. 3aJaHus
Ha COCTABJICHHE YPAaBHEHUM XUMUYECKHUX PEAKLUM C ydacTUeM
OpraHUYEeCKUX BEIIECTB HA OCHOBAHUU UX COCTaBa M CTPOEHUS
CocTaBrieHue cxeM peakiuii (B TOM YHUCIIe TI0 TPEeI0KEHHBIM
LIENOYKaM TPEBpAIleHU), XapaKTepU3YIOMHUX XUMHYECKHE
CBOWCTBAa OpPraHMYECKUX COEAWHEHUWM OTJEIbHBIX KJIACCOB,
CHOoCOOBI MX TOJTYYSHHS W Ha3BaHWE OPTaHWYECKUX COSTMHEHUN
[0 TPUBUAIBHOM WM MEXAYHAPOJHOM CHCTEMaTHYECKOU
HOMEHKJIaType.

PemeHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a1aAHUM
Ha CBOMCTBA OpPraHUYECKUX COCAUHEHUM OTAENBbHBIX KIIACCOB.
Pemenwne 3anau Ha “IIpeBparennst opraHMYeCKUX BEIIECTB MPH
HarpeBaHuu'. MopaenupoBaHUe MOJIGKYT W XUMHUYECKUX
MIPEBpAIICHUI Ha IPUMEpPE 3TaHa, STUJICHA, ALICTUIICHA U JIp.

Tema 4.3.
Wnenruduxarnms
OpraHMYECKUX

BEIIIECTB, nX

3HAUYECHUE
MIPUMEHEHHUE
OBITOBOM
MPOU3BOACTBEHHOM
JIeSITENIbHOCTH

n
B
n

OcHoBHOe coep:kaHHne

Teopernyeckoe o0y4enune

Bbuooprannueckue coeannenus. llpumeHnenrne n Ouomorudeckas
pons yrieBosioB. OKHCIIEHHE YTIIEBOAOB — HMCTOYHUK SHEPTHHU
KHUBBIX OpraHu3smoB. OOJlaCTH TPUMEHEHHUS] aMHUHOKHUCIIOT.
[IpeBpamiennss OGenkoB TNHUINM B Opranm3Me. buomorndeckue
¢yHkumu OenkoB. bBuonornveckne QyHKIMH KupoB. Poib
OpPTaHMYECKOW XUMHHM B PEUICHHH NpoO0JieM MHUIIEBOH
0e30macHOCTH

OK 01
OK 02
OK 04
OK 7

K 1.5




YCJIOBCKaA

Ponp  oprammdeckoii XxuMuum B pemieHHMH  mpoOieM
JHEPreTHYEeCKOW 0e30MacHOCTH, B  Pa3BUTHH  MEIHIIMHBI,
CO3/IaHWW HOBBIX MAaTEpHaJOB, HOBBIX HCTOYHHKOB OJHEPTUH
(anbTepHATHUBHEIE HUCTOYHUKHU SHEPTHH). OnacHoCTh
BO3JIEMCTBHUSI HA JKMBBIE OPTaHWU3Mbl OPTaHWYECKHX BEIIECTB
OTIENBHBIX  KJIAaccoB (YIJIEBOAOPOABI, CHHUPTHL,  (hEeHOINBI,
XJIOPOPTaHUYCSCKUE TMPOU3BOJHBIC, ANBACTUABI H JpP.), CMBICI
TOKa3aTelis MPEACIbHO TOMYCTUMON KOHIICHTPAIIMU

CamocTrosiTeIbHAs padoTa

Pemenne 3amad Ha WASHTH(PHUKAIMIO OPraHUYECKUX COETMHEHUH
OTIENBHBIX KJIAaccOB (Ha TMpHMEpe aibAeTHIOB, Kpaxmalia,
YKCYCHOM KHCJIOTBHI, OEIKOB W T.I.) C WCIONB30BAHUEM UX
(PM3UKO-XMMUYECKIX CBOMCTB M XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. JleHarypamust Oenka mnpu HarpeBaHWW. l[BeTHBIE
peakiuu OenkoB. BO3HWKHOBEHHE aHAIUTUYECKOTO CHTHANA C
TOYKM 3pEHMsS] XHMHUYECKHX TMPOIECCOB TMPHU MPOTEKAHUU
KaueCTBEHHON pEaKIiH, IO3BOJAONMEH HACHTU(UIIUPOBATh
MIPEIJIOKCHHBIC OPTraHNYECKUE BEIIECTBA

Paznea 5.

Kunernueckue u TEPMOAUHAMUYIECCKHE 3aKOHOMEPHOCTH
NMPOTCKAHUS XUMHUIECCKUX pealcum‘fl

CkopocTh
XUMUYECKHUX
peaKkuuu.
Xumuueckoe
paBHOBECHE

OcHOBHOe coiep;KaHHe

Teopernyeckoe o0yyeHue

CKOpOCTh peakuuy, ee 3aBUCHMOCTb OT Pa3IHYHBIX (HaKTOPOB:
MIPUPOIBI peArupyroInX BEIIECTB, KOHIEHTPALUNA pearupyromux
BEILECTB, TEMIIEPATYPhl U IUIOMAIN PEaKIMOHHOW ITOBEPXHOCTH.
TeroBeie  3pQexTs XUMHUYECKHX  peaknuil. OJK30- U
SHJIOTEPMUYECKUE, PEaKIIUH.

OOpaTuMoOCTh  peaknuii. XWUMHYECKOE pPaBHOBECHE W  €ro
CMEIIEHUE IO/ JeHCTBHEM Pa3IMYHBIX ()aKTOPOB (KOHIIEHTPAIHUS
peareHTOB WX MPOIYKTOB PEAKIINH, JABJICHHUE, TEMIIepaTypa) Ijs
CO3/IaHUS ONTHMAJBHBIX YCIOBHH MPOTEKAaHUS XUMHYECKUX
npouecco. [Ipunmun Jle Hlatense

HpaKaneCRne 3aHATUSA

PemeHne NpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha AaHAJIM3
(akTOpOB, BIUSIOMMX HAa H3MEHEHHWE CKOPOCTH XHWMHUYECKON
peakuuy, B T.4. C MO3MIHUHA SKOJOTMYECKH IIeIeco00pa3HOro
MoBeJieHUss B OBITY H TPYAOBOW JEATEIBHOCTH B  IENAX
COXPAaHEHHUS CBOErOo 3J0pOBbS M OKpYXKAIOUIEW MPUPOIHOU
cpeasl. KonTposabHasa padora 3 CkopocTb XMMHUYECKUX PEAKIUil
Y XMMHUYECKOE PABHOBECHE

CamocrosiTeibHas padoTa

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX 3.':1,[[.':1HHI71 Ha NPpUMCHCHUC
IpuHIUIIA Jle-Illatenne JJIsL HaXO0XICHUA HaIlpaBJICHUA
CMCHICHUA  pPaBHOBCCHA XUMHYICCKOM p€akuymu W aHaJIu3
(1)aKTOpOB, BJIMAIONX HAa CMCIICHUEC XUMHUYCCKOI'0 paBHOBECUA

OK 01
OK 02
OK 04
OK 7

Pasnean 6.

PactBopni

Tema 6.1.
Ilousrue

OcHoBHOe coep:kaHHne

TeopeTrnyeckoe o0y4eHune

OK 01
OK 02




pacTtBopax

PactBopenue kak (QU3MKO-XUMHUYECKUN Tporecc. PacTBopsl.
Crioco0bI IPUTOTOBIICHUST PAaCTBOPOB. PacTBopuMocTh. MaccoBas
JIOJIsl pacTBOpEeHHOro BemiecTBa. CMBICT TOKa3aTtels MpeaeIbHO
JIOITyCTUMOM KOHIICHTpPAIlUd M €ro HCIOJb30BAHHE B OIICHKE
IKOJIOTHYECKON O€30MaCHOCTH.

OK 04
OK 7

IIpodeccnoHaAILHO-OPUEHTUPOBAHHOE COEPKAHUE
(conep:kaHue NPUKJIATHOTO MOTYJIs1)

Pazgen 7.

Xumus B ObITY U IPOU3BOACTBEHHOM /1eSITeIbHOCTH YeJI0BeKa

OK 01

Xumust B OBITY U
MPOU3BOICTBEHHOM
JeATeIILHOCTH
YeJoBeKa

OcHoBHOe coepKkaHue

OK 02
OK 04
OK 7

TeopeTuueckoe o0yueHue

K 1.1

Hogelimue ROCTHKEHUS XUMHUYECKOM HAYKHM M XHUMHYECKOU
TexHosmoruu. Ponp XxuMuum B 00eCHeueHHH 3SKOJIOTHYECKOH,
SHEPreTHUECKOW H  THIIEBOH  0e30MacHOCTH,  Pa3BUTUHU
MenunuHbl. IIpaBuina mnomcka W aHanmM3a  XMMHAYECKOM
nH(GOpMAIUU U3 Pa3MYHBIX WCTOYHUKOB (HaydHas M y4eOHO-
Hay4Has JINTepaTypa, CpPelCTBa MaccoBOW HH(OpManuu, CeTbh
WnTepner)

IIpakTHYeckue 3aHATHS

[Towck ¥ aHANIN3 KEWCOB O MPUMEHEHHH XHMHUYECKUX BEIIECTB M
TEXHOJIOTM ¢  yderoM  Oyxmymeid  mpodeccHoHANbHON
JACATCIBbHOCTHU 110 TEMAM: BayKHEHIIINE CTPOUTCIIbHBIC MaTCpUabl,
KOHCTPYKLIMOHHBIC ~MaTepHaibl, KpPackd, CTEKJIO, KepaMuKa,
MarepHansl JUisl 3JICKTPOHUKH, HAHOMATEpHUAalbl, TEKCTHIbHbIC
BOJIOKHA, MCTOYHHUKU OSHEPTHUU, OPraHUYCCKUC U MHHCPAJILHBIC
ya00peHHs1, TEKapCTBEHHbBIC BELIECTBA, OBITOBASI XHMHSL.

CamocrosiTenbHas pabora

3amwura: [Ipeacrapnenne pe3yabTaToB peUIeHHs] KEHCOB B Gopme
MHMHU-/IOKJIa/Ia C PEe3eHTaluen

Koncynpranus

IIpoMe:kyTouHAsl aTTecTAlUS MO AUCHUILIUHE (324€T ¢ OLEHKOI)

2 cemecTp

Bcero

72

3. YcaoBus peajm3anum nNporpaMMbl 001eo0pa3oBaTeIbHON JUCHUIIJIMHBI «XUMUSD)

3.1. /st peajM3anuy NporpaMMsbl y4eOHOM JUCHHUILINHBI PEIyCMOTPEHBI CIeAYIOIHe

CIICHMAJIbHbIC IIOMCIICHUSA

KabOunHer XuMun ¥ OHOJIOTHH,
OCHAWeHHbIU 000PYOOBAHUEM:

ctojibl — 12 mT.,
CTyJbs — 24 mrT.,

CTOJI U CTYJI IpenojaBarens — | mr.,
MesoBas Jocka — 1 mit.,

TeneBu3op — 1 mr.,
npuHTep — | mr.,
TpuOyHa — 1 mit.,
mkad — 2 mr.,




KOMIIBIOTEP C MOAKJIIOUEHUEM K ceTH «IHTepHeT», IpoeKkTop, UHTEPAKTUBHAS 10CKa— 1 wmiT.,
npuTep, yaeOHO-HarIsIHbIE TOCOOHS - B JIEKTPOHHOM BH/IE.
O0opynoBanne 1adopaTopuu XMMHH:
XMUMHYECKas [ocya,
XUMHUYECKHE PEAKTHUBBIL,
BBITSDKHOM 1mIKad) sl XAMAYECKON MOCY/IBI - 2 IMIT., aBTOKJIaB HacTonbHBI DGM-200 - 2 mT.,
AKBa IUCTUIUIATOP 3JEKTPUUECKUH - 2 MIT.,
Becel CAS SW-10 - 2 .,
Becel CAS SW-5 - 2 mr.,
BECHI 3JICKTPOHHbIC aHAIUTHYECKHE - | IIT.,
mukpockon Ansramu [1OJIAP 3 — 2 mwir.,
Mukpockon Anbramu BHAO — 6 mit.,
Mukpockon Ansramu 136T - 1 mrT.,
MHUKpOCKOIT Onosiorndeckuit buonam U - 1 mir.,
MHUKpOTOM - | mT.,
ra30XUAKOCTHBIA Xpomarorpad «Mumuxpom 5-3» - 1 mir.,
MUHH-IKCIpecc-1a00paTopus J/KOMITJIEKC 00CIIe0BaHUS XUMHUECKOW 3arpsi3HEHHOCTH
okpyxatomiet cpeasl «ITuenkay - 1 wr.,
MUHH-3Kcnpecc-nabopaTtopust «[Tuenka-P» B KoHTelHEpe-yKIaaKe TUIa «Keicy - 1 mT.,
Molika 1aboparopHas — 2 mir.,
HAOO0p U1 OIIpeNEIeHUs] AIEKTPOIIPOBOAHOCTH PaCTBOPOB — 3 IIT.,
HA0OP CTEKJIIHHOM MOCy/bI /Uig JabopaTtopHbIX nenen — 10 mT.,
npuoop /sl UBMEPEHHUST KUCIOTHOCTH BBOJHBIX pacTBopoB (PH-merp, hp-150 MU) — 10 .,
TEPMOCTAT CyXOBO3AYIIHbIN — 1 mIT.,
neHTpudyra maboparopHas — 1 mir.,
udpoBas oKyJspHas kamepa 3 Miuke — 1 mr., mkad CymuabHO-CTepUIN3aMOHHbIN — 1 mT.,
AIIEKTPUUYECKUI Tpubop utst cymku nocyast 113-2010 — 1 .,
AIEKTPUICCKU TprUOOp Memranka MmarautHass MM-135 Tarnep (mo 10 7.) - 1 mT.,
MEH3ypKH — SIIT.,
MUIETKU-KaNeIbHULIBI — 8 MIT.,
TEPMOMETPHI — 8 IIT.,
MHUKPOCKOII — 3 WIT.,
JyTsl — 5 WT.,
IIPEIMETHBIE U TIOKPOBHBIE cTeKIa — 10 IIT., INTAaHIIETHI U1 KalelbHbIX peakuui — 4 mr.,
¢unbTpoBasibHasg 6ymara — 30 wirt.,
IIPOMBIBAJIKK — 9 mIT.,
CTEKJISIHHbIE IPOOUPKU — 14 mT.,
pe3uHoBbIe Tpooku — 10 mT.,
¢donapuku — 5 mr.,
Ha0Op peakTUBOB — 6 IIT.,
CTEKJITHHBIC AJIOYKH — 15 mT.,
IITATUBBI IS TPOOUPOK — 20 mT.,
MEpHBbI€ IWJINHIPBI — 12 mT.,
BOPOHKH CTEKJIsHHBIE — 10 mIT.,
BOPOHKH AenuTenbHble munuaapudeckue (50-100 mi) — 10 mt.,
CTYIIKH C IECTUKOM — 8 HIT.,
dapdoposbie yaniku — 10 mr.,
¢mbTphl OymMaxkHsle — 25 mrT.,
Bara — 10 mT.,



mapas — 10 mr.,

YacoBBIC CTEKJIa — 7 IIT.,

ANEKTPOIUIUTKH — 9 1IT.,

nabopaTopHble MTATUBBI — 9 1IT.,

CIIUPTOBBIE FOPEJIKH — 8 IT.,

cnuukH, - 10 mr.,

npuOOp IS MOTYyYESHHUs Ta30B (MIIH MPOOHPKA C Ta300TBOJHON TPYOKOif) — 2 mT.,
Jepkarenu st mpooupok — 10 mT.,

CKJISSHKM JUIS XpaHEHUsl peakTuBoB — 18 miT.,

pa3aaToyHbIe JOTKH — 15 miT.,

xumuaeckue crakansl (50, 100 u 200 m) - 6 mmT.,

mmarTeny - 9 mr.,

MMUHIETH — & IIT.,

TUTeJIbHBIC IUMIBI — & IIT.,

CEKyHJIOMEpHI (TaliMepbl) — 8 WIT.,

MepHbIe mpooupku (Ha 10-20 mur) — 12 .,

MepHbIe KoJObI (25, 50, 100 u 200 mut) — 12 .,

BOJIsiHAs OaHs (WM TepMocCTar) — 2 IIT.,

CTEKJISHHBIC Majouku — 10 mT.,

KOHHYEeCKHe KoJIObI 1j1st TuTpoBanus (50 u 100 mur) — 10 m.,

WHMKATOPHBIC TIOJIOCKH JUIs onipeneicHust pH U crangapTHas MHAUKATOPHAS MIKaixa — 6 MIT.,
YHHUBEpPCaIbHBIA UHAUKATOP - 4 MIT.,

nunetk Ha 1, 10, 50 M (unum go3atopet Ha 1, S 1 10 M) — 10 .,

OIOpeTKH JJIsl TUTPOBAHUS, - 6 IIT.,

MeaunuHackue mmpuibl Ha 100150 M — 16 .,

nabopaTopHbIe U/UIK aHATMTUYECKHE BEChl — 4 IIT.,

CYHMIHMIBHBIN mKad — 2 mT

Jluyensuonnoe npoepammnoe obecneyerue:

- Microsoft Windows (JIumensus Ne 60290784), 6eccpounas

- Microsoft Office (JTumensus Ne 60127446), 6eccpounas

- ABBY Fine Reader (siuriensust Ne FCRP-1100-1002-3937), 6eccpounast

- Calculate Linux (Buecén B EPPII ITpukazom Munkomcssizu Ne665 ot 30.11.2018-2020),
OeccpouHas

- Google G Suite for Education (IC: 01i1p5u8), 6eccpounas

- Kaspersky Endpoint Security (JTumensus Ne 1CE2-230131-040105-990-2679), ¢ 31.01.2023 o
03.03.2025 .

3.2. UuopMmanoHHOe odecniedeHre peajn3aluu NporpaMmmbl
3.2.1. OcHOBHbBIE MeYaTHbIE U YIEKTPOHHbIE M3IAHUSA

1. Xumus: y4eOHUK JUIs cpefiHero npodeccuoHanbHoro oopasosanus / 0. A. Jlebenes, I'. H.
®daneeB, A. M. Tl'ony6es, B. H. IllanoBan; mox obmeit pemakmueit I'. H. ®aneeBa. — 2-e m3j.,
nepepad. u gon. — MockBa: U3marensctBo Opaiit, 2023. — 431 c. — (IIpodeccnonanpHoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Texkct: snexTponHblid // OOpa3oBarenbHas
matdopma FOpaiit [caiir]

2. Xumus. 3agaqHuK: ydeOHoe mocolOue uisi cpeaHero mpodeccuoHaabHOTO oOpa3oBaHms /

1O. A. JleGenes [u ap.]; mox oOreit penakiueii I'. H. ®ageeBa. — Mocksa: M3narensctBo FOpaiir,
2023. — 236 c. — (Ilpodeccuonanproe obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:



aneKTpoHHBIH // O0pazoBarenbHas wiatdopma FOpait [caiir].

3. Andunorenosa, 1. B. Xumus: yueOHUK U MPAKTUKYM JJIs1 CPEIHETO MPOPECCHOHATBHOTO
obpazoBanus / . B. Aapunorenona, A. B. babkos, B. A. [lonkoB. — 2-¢ u3A., UCHp. U JOM. —
Mocksa: U3natenbctBo FOpaiit, 2023. — 291 c¢. — (Ilpodeccuonansroe odpaszoBanue). — ISBN
978-5-534-11719-6. — Texkcr: anekrponHbi // ObpazoBatenbHas wiardopma KOpait [caiit].

3.2.2. JlonoJiHUTE/IbHbIE HCTOYHUKH
4. Hukonbsckuii, A.b. Xumusa: y4eOHMK M MPAKTUKYM IS CpeaHero mnpodecCuoHaIbHOTO
obpaszoBanusi / A. b. Hukonsckmii, A.B. CyBopoB. — 2-¢ wu3z., mepepad. m gom. — Mockaa:
NznarensctBo IOpaiit, 2023. — 507 ¢. — (Ilpodeccrnonansuoe obpazoBanue). — ISBN 978-5-534-
01209-5. — Texkcrt: anexTpoHHbIl // O6pa3oBaTenbHas mwiatdopma KOpaitt [caiT].

5. Tynukun, E. 1. Xumusa. B 2 4. Yacts 1. OOmas u HeopraHudeckass XUMHs: y4eOHUK s
cpenHero mpodeccuonansHoro obpazopanus / E. U. TynukuH. — 2-¢ w3A., ucnop. U JAOM. —
MockBa: WM3garenbctBo [Opaiir, 2023. — 385c. — (IIpodeccuonansHoe obOpa3oBaHue). —
ISBN 978-5-534-02748-8. — Tekct: anekTponHsIii / O6pa3oBarenbHas miatdopma FOpaiit [caiT].

6. Tynukun, E. 1. Xumusa. B 2 4. Yacte 2. Opranuveckas XuMus : Y4eOHUK MJisi CPEIHErO
npodeccuonansHoro obpazoBanus / E.U. Tynukun. — 2-e wu3a., ucnop. U gomn. — Mocksa :
WznatenbcrBo FOpaiit, 2023. — 197 c. — (IIpodeccnonansnoe oopazoanue). — ISBN 978-5-534-
02749-5. — Tekcr : anexktponnslit // Obpa3oBaTenbHas mwiardopma KOpaiit [cait].

7. Pocun, M. B. Xumus. YueOHUK U 33JJaUHUK : I CPEIHETr0 MpodeCCHOHAILHOr0 00pazoBanus /
W. B. Pocun, JI. [I. Tomuna, C.H. ConoBeeB. — Mockpa: W3natensctBo IOpaiit, 2023. —
420 c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-9916-6011-2. — Teker
anekTpoHHbIH // Obpa3oBaTenbHas iardopma FOpaiit [caiir].

4. KoOHTpOJIb U OlleHKa Pe3yJIbTATOB OCBOCHHS Y4eOHOM AN CUMIIIMHBI

Kon "
HAUMEHO
BaHHe
¢popmup (Moayas/Pazgen/Tema Pesynabrar 00ydyennst | THIBI OLGHOYHBIX MePONPUATHI
yeMbIX
KOMIIeTe
HIUH

OcHoBHOE CoA€epKaHue

DopMyIHPOBATH
0azoBble TOHATHA ©
3aKOHbI XUMHUH

Pa3nen 1. OCHOBBI
CTPOEHUsI BelleCcTBA




Kon H

HAUMEHO
BaHHUe
Ne ¢opmup (Monyas/Pazgen/Tema PesyabTar 00ydyennst | THIBI OLEHOYHBIX MepPONPUATHI
yeMBbIX
KoMIeTe
HIUH
1.1 OK 02 CrpocHue aromoB|CocTaBiaTs xumuaeckue|l. Tect «CTpoeHHE aTOMOB XHMHUYECKHX
XUMHYECKUAX DIIEMEHTOB H|(QOpPMYJbl COSTUHEHUN B|3JIEMEHTOB W TPHPOJA XUMHYECKOH
pupoia XUMHYECKOM | COOTBETCTBUU CO|CBsI3U».
CBSI3H CTCTICHBID ~ OKHUCJICHUS
XHMHUECKHX IEMEHTOB, 2. 3amaun Ha COCTaBIICHHE XI/IMI/I‘ICCKH)V(
HCXOAA M3 BAICHTHOCTH (opMynm  ABYXaTOMHBIX  COEIWHEHHHA
" (okcumoB, Cynb(OUIO0B, THIPHUIIOB U T.IL.).
SJIEKTPOOTPULATEIIBHOCT |3, 3amanus Ha WCIIONTb30BaHUE
H XHMHMYECKOH CHMBOJIMKH M Ha3BaHUMU
COCIMHEHUH o HOMEHKJIAType
MEXJIYHAPOJIHOTO COI033a TEOPETHUYCCKOM
u HpHKHaI[HOfI XMMUHU U TPUBUAJIBHBIX
Ha3BaHUN JJIs1 COCTABJICHUS XUMHUYCCKUX
dbopMynm  ABYXaTOMHBIX  COEIWHEHHHA
(oxcumoB, cynb(hHUI0B, THAPHUIOB U T.I1.) H
IPYTHX HEOPTraHWYECKUX COEAMHEHUI
OT/IEBHBIX KJIACCOB
1.2 OK 02 [leprongmueckuii 3ak0H u|XapakTepru3oBaTh 1. Tect «Meranmaeckue /
OK 04 tabauna /.M. MenaeneeBa |XuMudecKre 3JI€MEHTHI B|HEMETATIHYECKUE CBOWMCTBA,

COOTBETCTBUU  C
MOJI0KECHUEM B
MIEPUOIUYECKON CUCTEME
XHMHYECKHUX DIIEMEHTOB
JI.1. MenneneeBa

ux

3JIEKTPOOTPHUIIATEILHOCTh U CPOJICTBO K
JJIEKTPOHY XHUMHYECKUX DJIEMEHTOB B
COOTBETCTBUE C 3JIEKTPOHHBIM
CTpOEHHEM 74 MMOJIOKEHHEM B
MIEPUOANYECKON CHUCTeME XUMHYECKHX
anemenToB JI.J. MenpaenceeBay.

2. [Ipaktuueckue 3aJlaHus Ha
YCTAaHOBJICHHUE CBSI3M MEXIY CTPOCHHEM
aTOMOB  XHMHYECKHX DJJIEMEHTOB W
MEePUOTUICCKAM HM3MEHECHUEM CBOWCTB
XAMHUYECKHAX 3JIEMEHTOB u
coeIMHEHH I B COOTBETCTBUU c
nosioxkenueM llepuoaudeckoii cucreme.

3. [IpakTHKO-OpUEHTUPOBAHHKIE
TEOPETUYECKUE 3aJaHHs Ha
XapaKTEPHU3AIHIO XAUMHUYECKHUX
DJIEMEHTOB: «MeTamaeckne /
HEMETAJUTMIECKHUE CBOMCTBA,
3JIEKTPOOTPHUIIATEILHOCTh U CPOACTBO K
SJEKTPOHY XUMHYECKUX DJEMEHTOB B
COOTBETCTBHE C HUX  3JCKTPOHHBIM

Hux

Hux




Kon H

HANMEHO
BaHHe
Ne ¢opmup (Monyas/Pazgen/Tema PesyabTar 00ydyennst | THIBI OLEHOYHBIX MepPONPUATHI
yeMBbIX
KoMIeTe
HIUH
CTpOCHHEM u MTOJIO’KEHUEM B
MIEPUOANYECKON CHUCTeME XUMHYECKHX
anemenToB JI.M1. MenaeneeBa»
2 Xapakrepu3oBarth Kontposabnasi paéora
Pazgen 2. Xummnueckmue
THIIBI XUMHU4YECKHX | «CTpoeHre BellecTBA W XMMHYECKHE
pearctiu peaxumii peaKuun»
2.1 OK 02 Tumsr xumuyeckux | CocTaBisATh peakuuu|l. 3amaum Ha CcocCTaBJI€HHE YpaBHEHUH
OK 07 peaxkuui COCIUHCHMS, peaxumii:
pasnoxxeHus, oOMeHa,|— COeIWHEHUs, 3aMCICHHUs, PA3IIOKCHUS,
3aMeIEHMS, obMeHa;
OKHUCIIUTENHHO- — OKHCITUTEIEHO-
BOCCTaHOBHUTEIHHBIC BOCCTaHOBUTEIEHBIX peaxiuit c
peaxiun WCTIONTE30BAaHUEM METOJa JIIEKTPOHHOTO
Oananca.
2. 3ajayn Ha pacyeT Macchl BeIEeCTBa
Wi 00bEMa
ra3oB 10 H3BECTHOMY  KOJIMYECTBY
BEIECTBA, Macce WIH 00BbEMY OJHOTO W3
YYaCTBYIOIIMX B PEaKIMH BEIIECTB;
pacuérsl
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
OPOJIYKTOB pEakyH, €ClIH OJHO U3
BEIIIECTB UMEET PUMECH
2.2 OK 02 DIEeKTPOIUTUYECKAS Cocrapnsare ypaBHeHus | 1. 3aganus Ha COCTaBJICHUE
JTUCCOIMAIMSI W WOHHBIN|XUMHYECKHX  PEAKIVH|MOJICKYJSIDHBIX W HMOHHBIX PEaKIHid C
oOMeH MOHHOTO  OOMEHa  c|y4yacTHeM KHCIIOT, OCHOBaHUI M COJei,
yqacTuem YCTaHOBJICHWE W3MEHEHHS KHCIOTHOCTH
HEOPTaHUYECKUX Cpelsl
BEIIECTB
2. JlabopartopHas  pabora  "Twumbl
XUMHUYECKUX peakiui”
3 Pasgen 3. Crpoenme u|UccnenoBars crpoenue|KonTpoianHas padora

CBOMCTBA
HEOPraHNYeCKUX
BelleCTB

)7¢ CBOMCTBa
HEOPraHN4eCcKNX
BellecTB

«CBOHCTBA HEOPTAHMYECKUX BelleCTB)




Kon H

HAUMEHO
BaHHUe
Ne ¢opmup (Monyas/Pazgen/Tema PesyabTar 00ydyennst | THIBI OLEHOYHBIX MepPONPUATHI
yeMBbIX
KoMIeTe
HIUH
3.1 OK 02 Kiraccuduxkarms, Kiraccndummponats 1. Tectr «HomeHnkmarypa © Ha3BaHHE
HOMEHKJIaTypa M CTPOEHHE |HeOpTaHMIECKUE HEOPTaHWYECKUX BEIECTB HCXOIS W3 HX
HEOPraHMYECKHUX BELIECTB |BEIECTBA B|XMMHUYECKOH (OPMYIIBI MM COCTABIICHUE
COOTBETCTBUM C  MX|XHMHYECKOW  (opMmynbl  ucxons U3
CTpOCHHUEM Ha3BaHMsI BELIECTBA MO MEXKIyHApOAHOU
WM TPUBHAILHOW HOMEHKIIATYPE».
2. 3amaum HAa pacyeT MacCOBOW IOJH
(Maccer) XUMHIYIECKOTO aJIeMEHTa
(coenmHeHMs) B MOJIEKyIe (CMecH).
3. [IpakTuueckue 3a1aHUS no
KJIaccU(UKAINY, HOMEHKJIaType u
XUMUYeCKUM (popMysIaM HEOpraHUIeCKUX
BEIIECCTB PA3INYHBIX KJIACCOB.
4, IIpakTrueckue 3a7aHus Ha
ompeeNieHNe XHMUYECKOH aKTHBHOCTH
BEIIECTB B 3aBUCHMOCTH BHJA
XUMHYECKON CBS3H u THTIA
KPUCTAIDTHYECKON PEIIeTKN
3.2 OK 02 OU3NKO-XUMIYECKIES YcraHnaBnuBath 1. Tecr «OcCOOEHHOCTH XHUMHYECKUX
CBOMCTBa HEOPraHWYECKHUX |3aBHCUMOCTh  (DH3HMKO-|CBOWCTB OKCHIOB, KHCIIOT, OCHOBaHH,
OK 04 BEIIECTB XUMHYECKUX CBOWCTB |aM()OTEPHBIX TUAPOKCUIOB U COJIEH.
HEOPraHUYeCKUuX

BEIIECTB OT CTPOEHUS
aTOMOB U MOJIEKYJ, a
TaKxe THUIA
KPUCTaJUIMYECKOU
peLeTKH

2. 3agaHMd Ha COCTaBJICHHE YpPaBHEHHIA

XUMHUUYCCKHUX peaKuHﬁ (¢ y4aCTueEM
IMPOCTBIX W CJIOXKHBIX HEOPTraHUYCCKUX
BC€IICCTB: OKCHUI0B MCTAJIJIOB,

HEMECTAJIJIOB H aM(i)OTepHI)IX OJICMCHTOB;
HCOPraHn4€CKUX KHUCIOT, OCHOBaHUM U

aM(OTEpHBIX THIPOKCHUIIOB,
HEOPraHMYECKHX coJei,
XapakTepU3YyIOLUIMX WX CBOMCTBa U
CHOCOOBI MOTyYEHHS.

3. IIpakTHKO-OpUEHTHUPOBAHHEIE

TCOPCTUYCCKUC 3adaHHUAd Ha CBOICTBa H
MOJIY4YE€HUEC HECOPTAHNYCCKUX BEIICCTB




Kon H

HANMEHO
BaHHUe
Ne ¢opmup (Monyas/Pazgen/Tema PesyabTar 00ydyennst | THIBI OLEHOYHBIX MepPONPUATHI
yeMBbIX
KoMIeTe
HIUH
3.3 OK 02 Wnenruduxanms HccnenoBars 1. IIpakTHKO-OpHEHTHPOBAHHbBIC 3aTaHMS
HEOPTaHWYECKUX BEIIECTB |KAUYEeCTBEHHBIE PEAKIINH|II0 COCTABICHUI0 XUMIUECKUX PEaKIuil C
OK 04 HEOPraHMYEeCKUX y4yacTHEM HEOPraHMYECKHX  BEILECTB,
OK 06 BEILIECTB HCTONB3YEMBIX IJISl X HICHTU(DHUKAIIHH.
2.JIaboparopHas pabora:
“Unentudukanus HEOPraHUYECKHUX
BelIeCTB”
4 HccaenoBars crpoenue|KonrposnHas padora
Pazgen 4. Crpoenme u .
. CBOMCTBA .
CBOIICTBA OPraHUYeCKHX T T «CTpoeHne U CBOICTBA OPraHUYeCKUX
BelleCTB BelliecTR BeIIIECTB»
4.1 OK 02 Knaccuduxkamnms, crpoenne|Knaccudummponars 1. 3amaHus Ha COCTaBJICHHWE Ha3BaHHMA
u HOMEHKJIaTypa|OpraHN9YecKre BeIeCTBa|OpraHuIeCKIX COCTMHEHUT o
OpPTaHUYECKUX BEIIECTB B COOTBETCTBUM C WX|TPUBHAJIBHOW  WIHM  MEXITYHApPOIHOM
CTpOEHHEM CHUCTEeMaTUYEeCKON HOMEHKJIAType.
2. 3ajgaHuWs Ha COCTaBJCHHE TIIOJNHBIX H
COKpAIIeHHBIX  CTPYKTYPHBIX  (popmym
OPTraHMYECKUX  BEIIECTB  OTHAEIBHBIX
KJIACCOB.
3. 3agaun Ha ompeelieHHe NpocTeuien
(hopMynbI  OPraHUYEeCKOH  MOIIEKYIIBI,
UCXO/ISI U3 DJIEMEHTHOT'0 cocTaBa (B %)
4.2 OK 02 CpoiicTBa  opraHn4eckux|YcTaHaBIUBaTh 1. 3amaHus Ha COCTaBJICHHE YpaBHEHHUU
COCIMHEHHH 3aBUCHUMOCTDh  (DU3UKO-[XMMHUYECKHX  peakluid ¢  ydacTHeM
OK 04 XMMHUYECKUX  CBOWCTB|OpPraHMYECKHX BEIECTB HA OCHOBAHHUU HX

OpTraHNYCCKUX BCIICCTB
OT CTPOCHU MOJICKYIT

CoCTaBa U CTPOCHUA.

2. 3agaHug Ha COCTaBJECHHWE ypaBHEHUI

XUMUYECKUX peaxuuii,
HJUTIOCTPUPYIOILUX XUMHYECKUE
CBOWCTBA C  yY4E€TOM  MEXaHH3MOB
IPOTEKaHUA  JAHHBIX  peakuuil u
FEHETUYECKOH  CBA3M  OPraHUYECKUX

BCIIECTB pa3HbIX KJIACCOB.

3. PacuerHbie 3agavuu 110 YPaBHCHUAM
peaK]_[I/Iﬁ C Yy4JaCTUCM  OpPraHUYCCKHUX




Kon H

HANMEHO
BaHHe
Ne ¢opmup (Monyas/Pazgen/Tema PesyabTar 00ydyennst | THIBI OLEHOYHBIX MepPONPUATHI
yeMBbIX
KoMIeTe
HIUH
BEIIECTB.
4, JlabGopaTtopHas pabdora “IIpeBpamenus
OpTraHUYCCKUX BEIIECTB IPH HAarpeBaHUH"
4.3 OK 02 Unentnduxanus Hccnenosats 1.IIpakTUKO-OpUEHTHPOBAHHbBIE 3aJaHMs
OK 04 OpPTaHWYECKUX  BEIIECTB,|KaUYECTBEHHBIE pPEAKIIUH |0 COCTABICHUIO XMMUYECKIX PEaKIIHi C
ux 3HAYCHHE 1| OpTaHUYECKUX ydacTHEeM OpPraHWYEeCKUX BEIIECTB, B T.d.
MIpUMEHEHHE B OBITOBOW ¥|COSAMHEHWH OTACIBHBIX |CMONB3YEMBIX IS X HACHTU(DUKAINH B
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5. TumnoBble KOHTPOJIbHBIE 32/1aHUS WM HHbIEe y4e0OHO-MeTOoAuYeCKHe MaTepuaJbl,
Heo0X0AuMBbIe VISl OLICHMBAHMS CTeNeHn C()OPMHPOBAHHOCTH KOMIIETEHIIUIl B Mpoiecce
OCBOEHUS Y4eOHOM IMCHUIITTHHBI

5.1. 3aganus K NpakTU4ecKuM padoram
OK 1,0K 02; OK 04; OK 07; TIK 1.1

1. Jns XuUMHUYECKOro »SJeMEHTa Kallbllisi H3BECTHO BOCEMb M30TONOB, W3 HUX B MPHUPOJIE
BCTpeuaeTcs 11ecTb. bonbllie Bcero B mpupoje u3zoromna Kauplus ¢ Maccoil 40 — 96, 941%, 3atem
unetr m3oron 44Ca — 2, 086%, Ha Tpethe Mecte Kambimii — 42 — 0,647%. anee mo mepe
YMEHBILIEHUSI COAEpXKAHUS B MPUPOAEC M30TONBl KaJIbLIMA PpacCHoaraloTcs B CIEAYIOLIEH
nocnenosarenbHocTu: 48Ca (0,187%), 43Ca (0,135%) u 46Ca (0,004%). JIBa u3orona KajabIus —
45Ca n 47Ca — B ipupo/iec HE BCTPEUAIOTCS, TaK KaK HEYCTOWUYMBHI. Eciu B3sTh 1T Kanbuus — 45, 1o
gyepe3 163,8 nust ero ocraercs Tonbko 0,5T (roBopsT, 4yTo mepuona nonypacmnana T1/2 = 163,8 gus).
J71st BTOpOro pagnoakTUBHOTO M30TOMA KallbLIKs MEPUOJ MoTypaciaa coctaniser 4,536 vaca.
Bomnpocsr:

1) Chopmynupyiite onpeneneHus MOHATHH «H30TOM», «IIEPUOJT TOTypacHaaa;

2) OObsicHUTE IPUUYUHY CYLLIECTBOBAHUS U30TOIIOB;

3) U306pa3ute cocTaB, cCXeMy CTPOCHHUS U NIEKTPOHHYIO hopMyny n30TonoB kanblius 40 u 44;

4) PackpoiiTe 0COOEHHOCTU CTPOEHMS aTOMa KaJIbLIUs U MOHA KaJIbIUS;

5) llpennoxute KiaccuUKaIMIO U30TOMOB KaJIbLIUS;

6) PaccuuTaiiTe OTHOCUTEIBHYIO aTOMHYIO MAacCy XUMHUYECKOI'O 3JIEMEHTa KaJblUsl U CPaBHUTE
MOJIYyYEHHYIO BEIMYMHY C YKa3aHHOU B MEPUOAMYECKON TaOIHIIe.

2. MaccoBas fons Oenka B OpraHu3Me uesnoBeka coctasisieT 17% or maccel ero tena. MaccoBas
noJist a30Ta B Oenke coctanisier 16%. Haiiaure Maccy a3ora B opranusme yenoBeka ¢ macco 80 Kr.
3. Ckoibpko I MsAca JOJDKEH COAepXkaTb CYTOUHBIM palMOH 4EJOBEKa, €CIM CyTO4YHas HopMa
notpebnenus 6enka cocrapnsier 100 1, a cogepkanue 6enka B msice paBHO 17%.

4. MaccoBas nmonst kocteil denmoBeka coctaisieT 20% oT oOmiedt mMaccel opranu3ma. Ha mosnro
docara Kanplius, BXOJSAIIEro B cocTaB KocTeil, mpuxoautcs Takxke 20% OT Macchl KOCTEH.
Cxonbko KT Qocdara kaabius coaepkuT uenosek maccoit 70 kr? Ckonbko KT gochopa copepxurcs
B HEM?

5. B opranusme yenoBeka B CPEAHEM COJEPIKUTCS S5 11 KpPOBH, INIOTHOCTh KOTOpOM coctasiger 1,05
r/mi. CKOJBKO T Keje3a COJACPKHUTCA B KPOBU YEJIOBEKA, €CIIM MaccoBas [0S TIeMOrjIo0HHa
coctaBisieT 12%, a MaccoBast 10JIs JKeJie3a B reMorjioonte cocrasisieT 5%?

5.2. Bonpocsl AJisl YCTHOTO Onpoca
OK 02; OK 04; OK 06; OK 10;

1. Bo MHoOrue coBpeMEHHbIE CTHpAJIbHbIE MOPOLIKHU TOOaBIAIOT 0€3BOAHBIN CyabdaT HATPUS IS
COXPAaHEHHs CBITYYECTH. 3a CYET KaKOro IIpolecca 3Ta COJIb IPENOTBPALIAET CIIEKHBAEMOCTh
MTOPOIIKOB?

2.  MHOruM M3BECTEH CIIOCO0 JIeUeHUS] HACMOpPKa WIIM PAJUKYJINTA C MMOMOIIBIO TTOBAPEHHOW COJIH.
Ee HarpeBatoT Ha CKOBOpPOJI€ WJIM B TYXOBKE, HAChIMAIOT B MEUIOYEK U3 TUIOTHOW TKaHM, a MEUIOYEK
NPUKIAAbIBAIOT K OOJBHOMY MECTy Ha HECKOJIbKO yacoB. Kakue cBoiicTBa moBapeHHOH cONU
WCIIOJIb30BaHbl B 3TOM perente? KcraTu, BMECTO COJIM MOXHO HCHOJIb30BAaTh U YHMCTHIN MECOK,
KOTOPBIH, KaK U3BECTHO, COCTOUT NMpeuMyIecTBeHHO U3 SiOy.

3. UroObl ceMeHa CEeTbCKOXO3SMCTBEHHBIX KYJIBTYP XOPOIIO COXPAHSJINCH, OHH JTOJDKHBI MMETh
BJIAKHOCTH He Oosee 15%. BeicymuTh ceMeHa He Bceraa npocTo, Tak Kak HarpeBaHue MPHUBOJIUT K
norepe BcxoxecTH. [1oaToMy Hepeako MPUMEHSIIOT XMMHMUYECKYIO CYIIKY: CMEUIMBAIOT CeMEHa C



0e3BOIHBIM CyJb(paToM HATpHs. DTa COJb JETKO O0pa3yeT OYEHb MPOYHBINM KPHUCTAIIIOTHIPAT
Na,SO,410H,0, mosToMy np CMEUTUBAHUH €€ C BIAXXHBIMH CEMEHAMH OHAa OTHHMAET OT HUX BOIY
U CBS3BIBACT €€ B KpucCTauioruapar. Paccumraiite, CKOIBKO HYXHO Cyibdara HATpus s
BbICylIMBaHusA 10 Kr ceMsiH, UMEIOIIUX BIAXHOCTb 25%, 10 KOHIAUIIMOHHOU BiaxkHOCTH 15%

4. OyHrMIUAHBIME U OaKTEpULIMIHBIMU CBOMCTBaMM O0JIaJIal0T BOJHBIE PACTBOPHI XOPOILO
n3BecTHBIX cojieli Hatpus: Na;COszm NayHPO,. JlelicTByrOmMM BEIIECTBOM 3THX IECTHUIIUIOB
SIBIIIIOTCSL. MOHBI HATPHSs, MPUCYTCTBYIOMIME B WX BOJHBIX pacTBopax. Kakyro comp - NayCOs,
Na,CO310 H,O wmmu NapyHPO4— menmecooOpa3zHee HUCHONB30BaTh I ITHX IEJICH, €CIu HX
CTOMMOCTb MPUMEPHO OJIMHAKOBA?

5. JlocTynHBI M MaJIOTOKCHYHBIA Tperapar s OOpbObl ¢ MYYHHUCTOH POCOW KPBDKOBHUKA —
0,5%-Hb1ii BOTHBIA pacTBOp KAIBLMHHUPOBAHHOM COZBI, B KOTOPBIH 100aBistoT MbUIo. Eciu He
KaJbIIUHUPOBAHHOM  COJABI, pAcTBOP MOXKHO TMPUTOTOBUTh M3  KPUCTAJUIMUECKOH  COJBI
Na;CO310H,0 unm nutheBoit coapl NaHCO3. CroJIbKO HAIO B3SATh KPUCTALIMYECCKOW COMIBI WU
MUTHEBOM COMBI, YTOOBI MPUTroTOBUTH 10 1 pacTBOpa, paBHOLIEHHOTO MO akTUBHOCTH 0,5%-HOMY
pactBopy Nap,CO3? IIpuHATE Ui pacueToB, YTO IUIOTHOCTh MOJYYEHHBIX PacTBOPOB paBHA 1.

6. JIBe xo3siiku roTOBUIKCH K cTUpKe. [lepBas mogorpena Boxy a0 60 rpaaycoB U 3aMOYmIIa B HEH
Oenbe, BTOpas Harpena BOAY N0 KHUIICHUS, MPOKHUIIATHIIA €€ 5 MUHYT, a 3aTeM oxjamwia a0 60
rpaaycoB U TOJBKO IOCIE ATOr0 Hayala CTUPKY. Y Koro Oenbe jiyuiie oTctupaercs? Kakum
MIPOCTHIM OTIBITOM 3TO MOXHO JI0Ka3aTh U KaK OOBSCHUTD?

7.  Bcem u3BECTHO OIIYIIEHUE OCKOMUHBI TOCTIE OOMIBHOIO MOTPEOICHUs KUCIBIX (PPYKTOB, MPU
ATOM 3YyObl CTAHOBSITCSI OUYEHb UYBCTBUTEJIbHBIMU K rOpsiueid ¥ xosoaHou nuiie. Ho 3To omrymenne
MIPOXOUT, €CIU JBa pa3a B ACHb YUCTUTH 3yObl (hTopucTOIf 3yOHOI macToil. Kak MOXHO 0OBSICHUTD
BCE OTH SIBJICHUS C TO3UIMA XUMHUHU, €CJIM 3HATh, YTO COCTAaB 3yOHOW SMaiM O4YeHb OJIM30K K
munepany ruapokcuiaanatuty CasOH(POg4)3?

8.  Kampuwmii urpaet BaXHYIO POJIb B KHU3HEACITCILHOCTH OpraHu3Ma. FIOHBI KaabIus HEOOXOIMMBI
JUTSL OCYILIECTBJICHHSI TIpoIiecca Mepeadyu HEPBHBIX UMITYIBCOB, JIJISI COKPAILIEHUS! CKETIETHBIX MBIIIII]
U MBIIIBI Cepna, Ui (OPMUPOBAaHUS KOCTHOW TKaHHW, JJIsi CBEpThIBaHUS KpoBH. [Ipemaparsl
KaJIbIUs MIMPOKO UCIIONB3YIOT, B YACTHOCTH, MPH JICUSHUH TIEPEIOMOB, IIPU YCUIEHHOM BBIJEJICHUN
KaJIBIIMST U3 OpraHu3Ma, YTO UMEET MECTO Y JOJITO JIeXkaluxX OOJIbHBIX. B apceHane MeIUKoB €CTh
HECKOJIBKO TpernapaToB Kaublus. Yaie BCEro MpUMEHSIOT TIIIOKOHAT, JakTaT W riumepodocdar
KaJIbIIMsI, KOTOPBIE BBITYCKAalOTCs B TabneTkax. [lo cBoeMy JeHCTBHUIO HA OpPTraHU3M ATH MPErapaThl
MOXO0XKH, MOITOMY Bpadydl HEPEIKO PEKOMEHIYIOT NpUOOpecTH 000l M3 HUX, OCTaBUB IPaBO
BbIOOpa 3a maruenToM. Kakoil mpemapar pamroHaibHEe BBIOpATh W3 BBIMIENIEPEUNUCIECHHBIX, €CIH
[[eHa MPUMEPHO OJJUHAKOBAs?

5.3. Bonpocs! k audpepeHuMpoOBaHHOMY 3a4eTy

1. [Ipeamer u 3a7a4u XUMHUH.

2. OCHOBHBIE 3aKOHBI XUMUH.

3. [lepuoanueckuii 3akon [[.11. MenzeneeBa B CBETE TEOPUU CTPOCHHUSI BEIIECTBA.

4. Ctpoenue atroMa. DJIEKTPOHHBIC KOH(UTYypalluh aTOMOB B HEBO30Y)KJICHHOM M BO30YyKIEHHOM
COCTOSIHMM Ha IMPUMEpe aToMa yriiepoa.

5. BHyTpuMONIeKyIIpHbIE XUMHUYECKUE CBS3H: TOJISIPHAs U HEMOJISIPHAST KOBAJICHTHAS

Y JOHOPHO-aKIIENTOPHBIN MEXAHU3M.

6. BuayrpuMonexkyisipHble XUMHUYECKHE CBS3U: WOHHAS, MeETAUTMYecKas.MexMOIeKyIsapHas
BOJIOPO/IHAS CBSI3b.

7. IloHATHA: SJIEKTPOOTPULIATENBLHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIICHUS.

8. Knaccudukarus HeopraHn4ecKux BEIECTB.



9. Kitacchl HEOpraHUYECKUX BEUIECTB: OKCUABI (BHYTPEHHSI KiIaccu(PHUKAIMs, CIIOCOOBI MOTYYCHHS,
HOMEHKJIaTypa, pU3NYEeCKue U XUMHUYECKHE CBOICTBA,

IIPUMEHEHHUE).

10.Knaccel HEOpraHWYEeCKUX BEIIECTB: OCHOBAaHMS (BHYTPEHHSs KiacCU(UKALUS, CIIOCOOBI
MOJTy4eHUs, HOMEHKJIATypa, PU3ndecKre U XUMHUYECKHE CBOICTBA,

MIpUMEHEHHE).

11.Knaccel HEOpPraHWYECKHX BEIIECTB: KHCIOTHI (BHYTpEHHss Kilaccu(HKanus, CrocoOsl
MOJTy4eHusl, HOMEHKJIaTypa, pusndeckre u XMMHUYECKHUEe CBOMCTRA,

IIPUMEHEHHUE).

12.Knaccel HEOpraHWYeCKUX BEIIECTB: CONU (BHYTPEHHsISI KiaccuUKaius, CocoObl MOTYyYeHHUS,
HOMEHKJIaTypa, PU3NYECKUE U XUMUIECKIE CBONCTBA, IPUMEHEHHE).

13.lucniepcHble CUCTEMBI (MIOHSATUE O JUCIEPCHBIX CHCTEMaX, NUCIEPCHON (pase u AUCIIePCHOHHOM
cpene Kiaccuukanus).

14.PactBopsl. [loHsiTHE O pacTBOpUTENE U O PACTBOPUMOM BeliecTBe. Buibl pacTBOpOB.
15.Cr1oco06sb1 BeIpakKeHHs! KOHLIEHTPAIUU PACTBOPOB.

16.Teopust 57EKTPOAUTUYECKON TUCCONMANNN (OCHOBHBIE TIOJIOKEHU).

17.lucconmanus KuciaoT, OCHOBaHUM, COJICH.

18.Ilonatue o crenenu aucconuanuu. CUilbHBIE U clalbie AMeKTponutThl. [loHsATHE O KOHCTaHTe
JUCCOLIMALINY.

19. Xumuueckue peakiiui HOHHOTO 0OMeHa, MPU3HAKU TeUEHHUs PEaKIHi 10 KOHIIA.

20.Bona kak cnabsiit anekrponut. [lonstue o pH pactBopos. UHauKaTopsl.

21.I'uaponus coseit (TUIbl THAPOIN3a, GaKTOPhl, BIUSIONIUE HA CTENECHb THAPOIIN3A).

22.Tunbl xumuueckux peakuuit. Kimaccugukanum xuMuyecknx peakiuii (C ykazaHueM Mpu3Haka u
npuMepaMu YpaBHEHUI peakuuit).

23.CKOpOCTh XMMHUYECKUX PEaKUuil. 3aBUCUMOCTh CKOPOCTH XMMHUYECKUX peakuuii oT (hakTopos,
BIIMSIONIMX Ha HEe.

24. XUMHYECKOE paBHOBECHE, CMEIIIEHNE XUMUYECKOTO paBHoBecus, mpuHiun JlelllaTenne.
25.0cHoBHbIe nI0N10keHUs Teopun OBP.

26.Baxxneiime OKUCIUTETN, BOCCTAHOBUTEIIN, BEIIECTBA C ABONHOM MPUPOIOH.
277.OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuuu (xmaccuduxarnms OKHCITUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUil C MPUMEPaMU ypaBHEHUI peakinii).

28 . OCHOBBI HOMEHKJIATYpbl OPraHUYECKUX COCTUHEHUN.

29. IlpupoHble HCTOYHUKHU YIIIEBOJOPOI0B. [lonydyeHne aaKkaHoB.

30. AnkaHbI: TOMOJOTHYECKUN psii ¥ oOmas ¢opMyna, H30Mepusi 1 HOMEHKJIATypa, (hu3ndeckue
CBOMCTBA, HAXOX/IEHHE B MIPUPO/JIC U IPUMEHEHHE.

31. XuMuueckue cBOMCTBA aJIKaHOB. MeXaHU3M U CTaJIMM PEAKIUN PaIUKAIbHOTO 3aMEILEHHUS.

32. ANKeHBI: TOMOJIOTHYECKUH psifl, 001Iast opMyIia, HOMEHKJIATypa U MOJyYeHue.

33. AnKeHbI: BUABI U30MepUH, GU3NUECKUE CBOWCTBA, HAX0XKIEHUE B TIPUPOJIE U

puMeHeHrne. XMUMUUYECKHE CBOMCTBA aJIKEHOB (0€3 MEXaHU3MOB).

17. llukyioankaHbl: CTpOEHUE, HOMEHKJIATYypa, U30MEpUsl, CBOMCTBA, OJIyUeHUE, IPUMEHEHHE

19. AnkaaueHsl: HOMEHKIIATypa, KiaccupuKaius, n3omMepusi, GU3NIeCKue CBOMCTBA, XUMUUYECKHE
CBOICTBA, MpUMeHeHUE. HarypanbHbIli U CHHTETUYECKUIN KaydyKH.

21. ATKUHBI: TOMOJIOTUYECKUN PsiZl, HOMEHKJIATypa, H30Mepusi, GU3NIeCKue

CBOMCTBA, XUMUYECKHE CBOMCTBA, NoydyeHue. [[pumenenue anerunexa.

23. Crpoenne MoJeKynbl O€H301a. ApeHBI: COCTaB, TOMOJIOTHYECKUW PpsilI, HW30MEpHs,
HOMEHKJIaTypa, U3NYECKUE CBOMCTBA, ONyUYeHUE, IPUMEHEHHE.

24. Xumunueckue cBoiicTBa O€H30I1a U €ro TOMOJIOTOB.

Tunel 3agau4

1. U3o0pazute sneKTpoHHBIC (HOPMYITBI COSTUHEHUN SJIEMEHTOB C MOPSIKOBBIMU



HoMmepamu: 19 m 35. Ha3zoBuTe BelecTBO, YKaKUT€ BUJ CBSI3M MEXIY aTOMAMH U MEXaHU3M

00pa3oBaHMs CBS3H.

2. BrruucauTe MaccoByro A0JI0 37eMeHTOB (B %) B coenunennu NO2.

3. Paccuuraiite maccy B rpammax 0,769 momb Zn.

4. OnpenenuTh KOJIMYECTBO BemiecTsa Juid nopuuu 351 B203

5. Paccuuraiite maccy B rpammax 1, 319 mouns Fe.

6. OcymiectBute npespaiienus: Zn — ZnSO4 — Zn(OH)2

7. YKaxuTe KOMIIJIEKCOOOpa30BaTellb U €ro CTENEeHb OKUCICHHUSI, JTUTaHIbl,
koopauHanroHnHoe yncio. [aiire naspanne KC: [Cr(NH3)3 (H20)3]Cl

9. CocraBbTe MMOJHOE U COKPAIICHHOE (€CITM BO3MOXKHO) HOHHBIE ypaBHEeHUs: pochar
HaTpUd + XIOPUI KAILIUI

9. CocraBbte ypaBHenne OBP MeTronoMm aiexkTpoHHOTro OanaHca:

CI2 + NaHSO3 + H20 — NaHSO4 + HCl

10.PaccuuTaiite maccy BemectBa B 40 r 2% pacTBopa.

11.B 11 pactBopa cepHoit kuciaotel coaepxurcs 2,1 mons H2SO4. Paccunraiite
MacCOBYIO JIOJI0 PACTBOPEHHOI'O BEIIECTBA, YUUTHIBASI, YTO IUIOTHOCTh PacTBOpa
paBHa 1,13r/mn

6. TpeGoBaHus K YyCJIOBUSM peaju3anuu padoyeii nporpaMMbl JHCIUILTHHBI

6.1.00mecucreMHble TPeOOBaAHUS
DnekTpoHHas nHQOpMaIMOHHO-00pa3oBarenbHas cpeaa PIBOY BO «KUI'Y»
http://kchgu.ru - anpec oduimansHOrO Caiita yHUBEpCUTETA.
https://do.kchqgu.ru - snektponnas uadopmaimonHo-odpasoBarenbHas cpeaa KUY,

DJIeKTPOHHO-0HOJINOTEYHbIE CHCTEMBI (3J1eKTPOHHBbIE OMOJINOTEKH)

y4eOHbI o1 |00 Db yTBepk/IeHO YUEeHBIM COBETOM OT
30.09.2015r.I1Iporokon Ne 1). DieKTpoHHBINH ajpec:
https: kchgu.ru/biblioteka - kchgu/

Y4aeOnblii roa HaumeHoBaHue JOKYMEHTA c ykazanuem/Cpok AefcTBUSA
€KBH3HUTOB [TOKYMEHTA
2024/2025 JTorosop Ne915 96¢c OO0  «3uanuym» oT JleficTByeT 10
y4eOHBIN roj1 23.04.2024r. 11.05.2025r.
DNeKTpOHHO-OnOMoTeuHas cucrtema «JlaHpy. beccpounsiit
Jlorosop Ne COb HB-294 ot 1 nexa6ps 2020 roja.
2024/2025 OnexkrponHas oubanoreka KUI'Y (3.B.).I1onoxenue Beccpounbrit

2024/2025 OnextpoHHast Oubnuoreka IOpaiit Jloroop Ne 25 o JeiictByeT 110
y4eOHBIN TOJT 28.05.2024 r 28.05.2025r.

2024/2025 DIEeKTPOHHO-ONOIMOTEUHBIE CHCTEMBI:
y4eOHBIH 1ozt

https://www.elibrary.ru.  JIureH3noHHOE COTJaIlICHUE
Ne15646 ot 01.08.2014r.becruiatHo.

HarmonanpHast anektponHas Oubmmoteka (HODB)
— https://rusneb.ru. Torosop Nel01/HDB/1391
0122.03.2016r.becrnatHo.

DnexrponHblit pecype «Polred.com O630p CMI»
— https://polpred.com. Coruamienue. becratHo.

Hayunast snextponnas Oubnmorexka «ELIBRARY.RU» - beccpouno



http://kchgu.ru/
https://www.elibrary.ru/
https://rusneb.ru/
https://polpred.com/

6.2.MaTepualbHO-TeXHHYECKOe H y4eOHO-MeToAuYecKoe odecneyeHue

JUCIHUTINHBI

HaumenoBanmne nomemeHunii 1Jisi IpoBeJAeHUs] BCeX BUAOB YUeOHOM
AeSITeJbHOCTH, MPeIyCMOTPEHHO! y4eOHBbIM IUVIAHOM, B TOM YHCJIe
NOMelleHHUs VISl CAMOCTOATEIbHOM PadoThl, ¢ yKa3aHUEM IepeyHst

Ajpec nmoMeneHum
JJTSI IPOBeEICHUS
BCeX BU/IOB Y4eOHOI

OCHOBHOI'O oﬁopynosaﬂml, y‘l86HO'HaI‘ﬂﬂIleIX nmocooui n JEATECJIBbHOCTH,
HCII0JIb3yeMOr0 MPOrpaMMHOro ofecreyeHust Npe1ycMOTPEeHHO
Y4€0HbIM IJIAHOM
KabuHer Xxumum u Ouojorud Uit JaOOPaTOPHBIX 3aHATHH, mNpakTHdeckoro u[369200, KapauaeBo-

CEMUHAPCKOTO THIIA, KYpPCOBOTO IPOEKTHPOBAaHUS (BBIIONHEHHSI KYpCOBBIX pPadoT),
PYIIIOBBIX M MHIUBHIYAIBHBIX KOHCYJIBTALUM, TEKYIIEro KOHTPOJIS M MPOMEXYTOUHON
ATTECTalH.

Cneyuanuzupoeannas medein:

crosbl — 12 .,

CTYyJbs — 24 miT.,

CTOJI ¥ CTYJI TIperofasatens — 1 mr.,

MeaoBas Tocka — 1 mrT.,

rpuOyHa — 1 mrT.,

mKadg — 2 mr.,

VlabopamopHoe obopyodosanue:

XUMHYecKas ocyna,

XUMHYECKHE PEaKTUBHI,

BBITSDKHOM IIKad JUII XMMUYECKOH IOCy bl - 2 IT., aBTOKJIaB HacToiabHbd DGM-200 - 2
IIIT.,

IAKBa JUCTWIIITOP 3JIEKTpUYECKUit - 2 mT.,

Becsl CAS SW-10 - 2 mr.,

Becsl CAS SW-5 - 2 mir.,

BECHI JIEKTPOHHBIE aHAJMTHYECKHE - | mIT.,

Mukpockon Anbtamu [1IOJIAP 3 — 2 mr.,

Mukpockon Ansramu BUO — 6 wrT.,

Mukpockon Anbramu 136T - 1 wr.,

MUKpOCKOI Ouosorndeckuii buonam 1 - 1 wir.,

MHUKpOTOM - | mT.,

ra30’KUIKOCTHBIH Xpomarorpad «Munuxpom 5-3» - 1 mr.,

MHHHU-IKCIIpecc-1abopaTtopus J/KOMILIEKC 00CIeJOBaHHUS XUMHYECKOH 3arpsi3HEHHOCTH
okpyskatoreit cpeasl «[Tuenxa» - 1 mr.,

MUHH-3KCTIpecc-naboparopus «Iluenka-P» B koHTelHepe-yknaake Tuna «keiic» - 1 mr.,
Molika TabopaTropHas — 2 IIT.,

Ha0Op IS OTIPEIeNICHNS SIEKTPOIIPOBOJHOCTH PACTBOPOB — 3 IIT.,

HA0O0p CTEKIITHHOM IMOCYABI T 1a00paTopHBIX meneid — 10 mT.,

puOop Ui U3MEPEHHsT KUCIOTHOCTH BBOIHBIX pactBopoB (PH-metp, hp-150 MU) — 10
IIT.,

TePMOCTAT CYyXOBO3IyIIHBIH — | mT.,

neHtpudyra naboparopuas — 1 mr.,

dposast okyisipHas kamepa 3 Muuke — 1 wT., mKad CymmibHO-CTepHITN3allMOHHbIH —

1 ., anekTpudeckuii npudop st cymku nocyast [19-2010 — 1 wr.,
ANeKTpUYeCcKHi mpubop Memanka MarauTHas MM-135 Taraep (mo 10 11.) - 1 mT.,
MEH3YpKU — SIIT.,

MUMETKU-KANeIbHUIBI — § MIT.,

TEPMOMETPHI — & IIT.,

MUKPOCKOII — 3 IIT.,

ITymbl — 5 1T.,

MpeZMETHBIE W MOKPOBHBIE CTeKda — 10 mIT., TUIAHIIETHI JUIS KaneJbHBIX peaknuii — 4
IIT.,

(unpTpoBanbHas Oymara — 30 mr.,

MPOMBIBAJIKH — 9 IIT.,

CTEKJITHHBIE TPOOUPKH — 14 mT.,

pe3uHoBBIe TIPoOKK — 10 mT.,

Uepxecckas Pecrybnuka, T.
IKapausaeBck, yn. Jlenuna,
29. YuebHo-nmabopaTopHBIH
[KOpILYC, 4 ITAK,)
momerenue Ne 412




(bonapuxu — 5 mr.,

Ha0Op peakTHBOB — 6 IIIT.,

CTCKIITHHBIC TTAJIOYKH — 15 1mT.,

MITaTUBBI 71 IPoOHpoK — 20 miT.,

MEpHbIE UIUHAPH! — 12 mT.,

BOPOHKHU CTEKJIsIHHbIE — 10 mT.,

BOPOHKH AeNUTeNbHbIe HumHapuaeckue (50-100 mur) — 10 mr.,

CTYIKH C IIECTUKOM — 8 IIT.,

dhapdopossie wamnku — 10 mir.,

(bunbTpB OyMakHBIE — 25 mT.,

BaTa — 10 mmrT.,

Mapist — 10 mr.,

4acoBble CTEKJIA — 7 MIT.,

PIEKTPOIUIATKH — 9 mmIT.,

iTabopaTOpHBIE ITATHBHI — 9 MmT.,

CIIFPTOBBIC TOPEIKH — § IIIT.,

cnyky, - 10 mT.,

MpUOOP IS TOIYYEHHUS Ta30B (WK MPOOUPKa C Ta300TBOAHON TPYOKOH) — 2 mIT.,
Imepxartenn At mpoOupox — 10 mT.,

CKJISTHKH I XpaHEHUS peakTUBOB — 18 miT.,

[pa3aTOYHbIC JIOTKU — 15 1mT.,

xumuueckue ctakansl (50, 100 u 200 mn) - 6 mT.,

[IMaTeNny - 9 mT.,

MUHIETHI — 8 IIT.,

TUTeJIbHBIC IIANIBI — § MIT.,

CEeKyHIOMEpHI (TaiiMephl) — 8 mIT.,

MepHbIe ipobupkn (Ha 10—20 Mur) — 12 mT.,

MepHBIEe KOIOHI (25, 50, 100 1 200 M) — 12 .,

BomsiHAs OaHs (WM TepMocTar) — 2 M.,

CTEKJISIHHbIE NaI0o4ky — 10 mT.,

KOHHYECKHE KOIObI st TutpoBanus (50 u 100 mur) — 10 miT.,
MHIMKaTOPHBIE MOJIOCKHU Il orpeaesneHus pH U craniapTHas MHAMKATOpHAs IIKaia — 6
IIT., yHUBEPCAIbHBINA HHANKATOD - 4 IIT.,

nmuneTky Ha 1, 10, 50 M (unm no3atopet Ha 1, 5 1 10 mut) — 10 mT.,
OOpeTKH JIs THTPOBAHUS, - 6 IIT.,

MeauuHckre mmpuibl Ha 100—150 M — 16 .,

lTabopaTOpHBIE W/MIIN aHATUTUYECKUE BECHl — 4 MIT.,

CYIIMITBHBIN mkag — 2 mrT.

Texnuueckue cpedcmea 0OyueHus::

KoMIlbtoTep — 1 WT.,

reaeBu3op — 1 wr.,

npuHTep — | mT.,

VIuyenzuonnoe npocpammuoe obecneyenue.

UIniieH3nOHHOE pOrpaMMHOE obecrieueHue:
- Microsoft Windows (JTuuensust Ne 60290784), Geccpounast

- Microsoft Office (JIuuensus Ne 60127446), 6Geccpounas

- ABBY Fine Reader (ymensus Ne FCRP-1100-1002-3937), 6Geccpounas
- Calculate Linux (Buecén B EPPII Ilpukazom Munkomcssizu Ne665 ot 30.11.2018-2020),
OeccpouHast

- Google G Suite for Education (IC: 01i1p5u8), 6eccpounas

- Kaspersky Endpoint Security (JTuuensust Ne 1CE2-230131-040105-990-2679), ¢
31.01.2023 o 03.03.2025 .




\AyIUTOPHS JJIs1 CAMOCTOSTENLHOM paboThl 00ydaronuxcs.

Crienuaan3upoBaHHas MeOelThb:

CcTONBI — 12 mT.,

CTYyJbs — 24 miT.,

Imocka menoBag -1 1mT.,

'YueOHO-HarIsIIHbIe TOcoOus (B 3IEKTPOHHOM BHUE). TexXHIUECKHe cpeacTBa 00ydeHHS:
HOYTOYKM C TOAKIIOYEHHEM K HMH(QOPMALMOHHO TEIeKOMMYHUKALMOHHONH CeTH
«HTepHeT» u  obecrieueHWEM  JIOCTyHa B JJICKTPOHHYIO  HMH(OPMAIOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEpCUTETA — 3 INT.,

VIuyensuonnoe npoepammmnoe obecneuenue:

- Microsoft Windows (JTuuen3zust Ne 60290784), Geccpounast

- Microsoft Office (JIunensus Ne 60127446), 6eccpounas

- ABBY Fine Reader (muensust Ne FCRP-1100-1002-3937), Geccpounast

- Calculate Linux (Buecén 8 EPPII ITpukazom Munkomcesizu Ne665 ot 30.11.2018-2020),
Oeccpounast

- Google G Suite for Education (IC: 01ilp5u8), 6eccpounas

- Kaspersky Endpoint Security (JIutersus Ne 1CE2-230131-040105-990-2679), ¢
31.01.2023 mo 03.03.2025 .

369200, Kapauaeso-
Uepkecckas PecmyOunnka, T.
IKapauaesck, yi. Jlenuna,
29. YuebHO-1a00paTOPHBIN
[KopIyc, 5 3Tax,
imomerenue Ne 507

Yuraneasii 3a1, 80 MecT, 10 KoMbIoTepoB. Cneyuanuzupoganras mebens: CTONBI
[YUCHUYECKHUE, CTYIbs. TexHuyeckue cpeocmeda 00yuenusi:

Mucmeit bpaitnst ALVA ¢ nporpammoii  skpanHoro yeenuuurens MAGic Pro;
CTalMOHAPHBIN BHAcOyBennuuTe b Ciear View ¢ MoHHTOpOM;

2 xommbroTepHbIX poiuiepa USB&PS/2; knaBuarypa ¢ Haknaakou (JIII1); akyctudyeckas
crcTeMa CBOOOIHOTO 3BYKOBOTO mostst Front Row to Go/$; mepconanbHbie KOMITBIOTEPHI C
BO3MOXKHOCTBIO TOJKIIOYEHUs] K cetn «MHTepHeT» u o0ecneyeHueM JIoCTyla B
PIIEKTPOHHYIO HH(POPMAIIMOHHO-00PA30BATEIbHYIO CPEAy YHUBEPCUTETA.

Vluyenzuonnoe npocpammuoe obecneyenue:

Microsoft Windows (JIunensus Ne 60290784), 6eccpounast

- Microsoft Office (JIuuensus Ne 60127446), 6eccpounas

- ABBY Fine Reader (suensus Ne FCRP-1100-1002-3937), 6eccpounas

- Calculate Linux (Baecén B EPPII Ilpukazom Munkomcssizu Ne665 ot 30.11.2018-2020),
beccpounas

- Google G Suite for Education (IC: 01i1p5u8), 6eccpounas

- Kaspersky Endpoint Security (JInunensus Ne 1CE2-230131-040105-990-2679), ¢
31.01.2023 no 03.03.2025 1.

369200, Kapauaeso-
Uepkecckas Pecrrybnmka, .
IKapauaeBck, yi1.

Ulenuna, 29.
|YueOHO-1abopaTopHbIit
KopIryc, kab. 102 a.

7. OcoOeHHOCTH peanusanvi JTHCHUIVIMHBI JIs1 MHBAJIUIAO0OB U JIMI
BO3MOKHOCTSIMM 310POBbSA

Jua mun ¢ OB3 w/mnm ¢ unBanugHocthio PIIJ[ pa3pabarbiBaeTcsi Ha OCHOBaHUU

COrpaHMIeHHbIMHU

«ITonoxenuss o0 OopraHu3anun 06pa3OBaTCJ'IBHOFO mnponecca i O6y‘leHI/I${ HHBAJIMAOB W JIMI] C

OrpaHUYCHHBIMHU BO3MOXXHOCTSAMU 3I0POBbA B Q)eﬂepaHI)HOM rocyaapCTBEHHOM 6IOJI)KGTHOM
O6paBOBaTeJ'IBHOM YUPCIKACHNUU BBICIICTO 06pa3OBaHI/I}I ((Kapa‘{aeBO'LIepKeCCKI/Iﬁ FOcyﬂapCTBCHHLIfI

yHHMBepcuTeT uMeHu Y. J[. Anuesay.




