ABTOHOMHOE 00pa30BaATEIBHOE YUPEKACHHUE BHICIIIETO 00pa30BaHUS
Jlenunrpajckoi o61actu
«I"ocynapCcTBEHHBI HHCTUTYT SKOHOMHUKHU, (PUHAHCOB, ITpaBa M TEXHOJOTHI»

VTBep)K,ElalOf:fé

Pekrop

_, mg}%

e - Sl ;4 __,}'.
b/ by

Koganes B.P.

28.08.17

L

PABOYAS ITPOT'PAMMA

mucrininael OY . 09 Xumus

st ipodeccun 35.01.23. Xo3sika ycaab0bl

2017 ron



Pabouas mporpamma yueOHON AUCHUIUIMHBI pa3paboTaHa Ha OCHOBE
deaepalIbHOr0 rOCyIapCTBEHHOI0 00pa3oBaresibHOro ctanaapTa (nanee GI'OC)
o mpodeccuu cpeanero npodeccronaabHoro oopazosanus (naee — CI10)
npodeccun 35.01.23. Xo3s1iika ycaab0bl

Opranmsanus — paspadotauk: AOY BO JIO «I"ocynapcTBeHHBII

HHCTUTYT 5 KOHOMUWKH, q)HHaHCOB, ImpaBa u TEXHOJIOTHUI.

Pa3pabotunk:

Hurenanze E.Il. — npenogaBaTens XxumMuun

PaCCMOTpel-IO Ha 3aceJlaHuy METOJUYECKOH KOMHCCHH,

[Iporokon Ne 1 ot «26» aBrycra 2017 .

. 7Y
: e) - ¢ .. ‘7 / K.M. Kpyrosa
[Tpeacenarens MeToUUECKOH KOMHCCHHA )
7
CornacosaHo
JlupexTop \pectivceeesy”  O.M.3uHoBbEBA
A

YOV «Ilepsas Axkanemuyeckas | 7 |
- L
rUMHa3usA 1. ['aTuaHbD)



> » b=

Conep:xkanue

[TacriopT nmporpaMMbl YHEOHOM TUCHUTIITHBL. . .« vveeeeeneeenteeaneeaneeenaeennennn.
CTpyKTypa U COIepKAHUE YUCOHON MPOTPAMMBL. . ... euueeeteneeeneeenneennneeennns
VYcnoBus peanu3anuy TpOrpaMMbl YI€OHOM TUCIIUTUIAHBL. . ...veveeneeneenennnne.

KOHTpOJ'IB 1 OLCHKA PE3yJIbTaTOB OCBOCHUA y‘lC6H0ﬁ JUCHUIIIIUHEBIL. ..............



1. IlacnopT mporpaMMsbl y4e0HOH TUCUUIIIMHBI « XMMUD)
1.1. O6aacTh NpUMEHEHUS MPOTrPaMMbI

Pabouas mporpamMma yaeOHON AUCITUTUTHHBI « XUMUS» SBIISETCS YaCThIO OCHOBHOM
npodeccruonanbHO 00pazoBaTenbHOM MporpaMmbl B cooTBeTcTBUU ¢ DI'OC mo
cnenuansHocTH CI1O. PaGouas nporpamma cocTtaBieHa Ha ocHOBe DeepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOTO CTAHIapTa CPeHEro (IIOJIHOT0) OOIEro
00pa3oBaHusl, yTBEPKJACHHOTO MPUKa30oM MUHUCTEpCTBA 00pa30BaHUs U HAYKU
P® ot 17.05.2012 r. Ne 413, u mpumepHO# IporpaMMbl y4eOHOM TUCITUIITMHBI
«Xumus» 175 npodeccuit HauaaIbHOro NpodeccuoHaILHOro 00pa3oBaHus U
CHeIUaIbHOCTEN cpeHero npodeccuoHanbHOro 00pa3oBaHUs

PaGouas mporpamma yuyeOHON MUCHUIUIMHBI «XUMHs MpeAHa3HAUYCHA NI
W3YYCHUS XUMHH B YUYPEKICHUSIX CPEIHEro Mpo(ecCHOHATBLHOTO 00pa3oBaHUs,
pean3yronmx 00pa30BaTENbHYI0 MPOrpaMMy CpeaHero (IOJIHOTO) OOIIero
00pa3oBaHwsi, MPU MOATOTOBKE KBATH(PUITUPOBAHHBIX pabOIHX.

XuMusiT B YUPSKICHHUSIX CPEAHETO TNpo(ecCHOHATBLHOTO OOpa30BaHUS
(manee — CIIO) u3ygaercst ¢ ydyeToMm mpoduis MorydaeMoro npodeccuoHaIbHOTO
00pa3oBaHUs.

[Ipu ocBoenun mnpodeccuit CIIO ectecTBeHHOHaydyHOro mnpodwist B
yupexaeHusx CIIO xumus uzydaercss Kak NpOQUIbHBIA Y4EOHBIA TNpEaMET B
obbeme 171 yvaca.

Pabouast mporpaMMa opreHTHpPOBaHA HA JOCTUXKEHHUE CICAYIOIIUX 1IEJICH:

® OCBOCHHE 3HAHUN O XMMHUYECKOW COCTAaBJIAIOLIEN €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, BAXKHEHIITUX XUMUYECKHUX MMOHATHSIX, 3aKOHAX U TEOPUSIX;

® OBJIaJIecHHE YMEHMSIMHU TPUMEHSATH TMOJTYYCHHBIC 3HAHUS ISl OOBSICHEHUS
Pa3HOOOPAa3HBIX XMMHUYECKUX SIBJICHUA M CBOMCTB BEILECTB, OLEHKH POJIH
XUMUAHA B PAa3BUTHM COBPEMEHHBIX TEXHOJOTHMM M TOJYYEHUU HOBBIX
MaTepuaJioB;

e pa3BUTHE IMO3HABATEJbHBIX HHTEPECOB U  HHTEIEKTYaJbHBIX
CIIOCOOHOCTEM B ITPOLIECCE CAMOCTOSATEIBHOTO MPUOOPETEHUSI XUMUYECKUX
3HAHW C WCIIOJH30BAHUEM Pa3IMYHBIX HUCTOYHUKOB MH(POPMAIMH, B TOM
YUCJIE KOMITBIOTEPHBIX;

e BOCHNUTAHHE YOeKIEHHOCTH TIO3UTHUBHOM pOJM XUMHUU B JKU3HU
COBPEMEHHOr0  OOIIECTBA, HEOOXOJAMMOCTH XUMHUYECKH T'PAMOTHOTO
OTHOILIEHUSI K COOCTBEHHOMY 37I0POBBIO U OKPY’KAIOIIEH cpere;

* MNpPUMEHEHHEe TIOJYYEHHBbIX 3HAHMHA W YyMeHMHd 1 0€30MaCHOIO
WCIIOJB30BaHUs BEILIECTB U MaTepuagoB B OBbITYy, HAa MNPOU3BOJCTBE U B
CEJIbCKOM XO3SIICTBE, JJIsl PELICHUs] MPAKTUYECKUX 3a/1ad B MOBCEIHEBHOI
XKU3HU, IS TPEIyNnpeXACHUs SBICHUNA, HAHOCSIIUX Bpel 3J0pPOBbIO
YEJIOBEKA U OKPYKAIOIIEH Cpeae.



OcHoBy paboueil mporpaMMbl COCTABIISET COJAEP>KAHUE, COTJIACOBAHHOE C
TpeOoBaHUSIMU  (efepaIbHOrO0 KOMIIOHEHTa TOCYAapCTBEHHOTO CTaHIapTa
cpeaHero (1mojaHoro) obiiero oopa3oBaHus 0a30BOTO YPOBHS.

B npoduiibHYI0 COCTaBISIONIYIO MPOTPaMMBbl BKIIFOUEHO MPOPECCHOHATHHO
HaIpaBICHHOE COJCpX)aHUe, HEOOXOAMMOE I YCBOCHHs TPOQECCHOHATHLHOU
o0pa3oBaTeNbHOM POTPaMMBI, dbopMupoBaHUs y o0yJarmuxcs
po(heCcCHOHATFHBIX KOMIICTCHITUH.

OT060p conepxkaHus MPOBOJIUIICSA HA OCHOBE CIEAYIOIIUX BEIYIIUX UACH:

- MaTepUaIbHOE €IMHCTBO BEIIECTB MPUPOJILI U UX TCHETUYECKASI CBSI3b;

- TPUYUHHO-CIICJICTBEHHBIE CBS3M MEXAY COCTAaBOM, CTPOCHHUEM,
CBOMCTBAMH U MMPUMEHEHNUEM BEIIIECTB;

- IO3HABAEMOCTh MUPA U 3aKOHOMEPHOCTEH XMMHUYECKUX TPOIECCOB,;

- OOBSACHSIONIAS W TPOTHO3UPYIOMIAS POJIh TEOPETUUECKUX 3HAHWUU IS
(aKTOJIOTUYECKOTO MaTepHalia;

- KOHKPETHOE XHMHYECKOE COCIWHEHHUE MPEICTaBIseT CO0O0i 3BEHO B
HENPEPBIBHON IeMHM TPEBPAICHU BEIIECTB, OHO YyYacTBYeT B KPYroBOPOTE
XUMHYECKUX BEIIECTB U B XUMUYECKOU IBOITIOIHH;

- 3aKOHBI MPUPOABI OOBEKTUBHBI U TIO3HABACMBI; 3HAHHE 3aKOHOB XWMHUHU
JaeT  BO3MOXKHOCTH  YIPABJIATH  TMPEBPAIICHUSMU  BEIIECTB,  HAXOAWTH
DKOJIOTUYECKH Oe30macHbIe CIIOCOOBI MPOM3BOJACTBA BEIIECTB M MAaTEPUATIOB H
OXpaHbI OKPYKAIOIIEH CPeIIbl OT XUMUYECKOTO 3arpsI3HCHNUS,

- HayKa ¥ MPaKTHUKa B3aMMOCBSI3aHbBI: TPEOOBAHUS MPAKTUKH — JABHKYIIAS
cuJjia pa3BUTHUS HAYKH, YCIIEXU MPAKTUKU O0YCIIOBIIECHBI IOCTHKCHUSIMU HAYKH;

- pa3BUTHE XWMHYECKOW HAYKH WM XHUMH3AIUS HAPOJHOTO XO35SHCTBA
CIIyaT MHTEpecaM dYeJoBeKa W OOIIeCTBAa B IE€JIOM, MUMEIOT T'yMaHUCTHYCCKUN
XapakTep ¥ TMPU3BAHBI CIOCOOCTBOBATH PEIICHUIO TJIOOAIBHBIX MPoOJIieM
4eJI0BEYECTBA.

[Ipu CTpYyKTypuUpOBaHUU COJICpKAHUS y4eOHOW NUCHMUIUIMHBI YYUTHIBAIACH
00BEKTHBHAS PEATbHOCTh — HEOOJBIONW 00BEM YacoB, OTIHYIICHHBIX HA W3YYCHHE
XAMHH, W CTPEMJICHHE MaKCUMaJIbHO COOTBETCTBOBATH HJESM Pa3BHUBAIOIIETO
oOydenus. [loaToMy TeopeTHUecKkre BOMPOCH MaKCHMMAalbHO CMEIIEHbI K Hadaly
U3YYCHUS TUCIUIUIMHBI, C TEM, YTOOBI MOCIEAYIOUUN (PaKTUIECKU Marepual
paccMaTpuBaiCs Ha OCHOBE M3YYCHHBIX TEOPHUH.

Ot6op comepkaHHUs TPOU3BOJWICS HA OCHOBE pEANM3alMM CIEIYOIINX
MPUHITUTIOB: TPaKTUYECKasi HAMPABJICHHOCTh 00yueHus, (popMupoBaHUE 3HAHUMA,
KOTOphIe oObOecrneyaT OOy4YalOIIMMCS YCHEIIHYIO aJanTaliio K COLUaIbHOU
pealbHOCTH, TPO(HECCHOHATBHOM NEATEIbHOCTH, UCTIOTHEHUIO OOIIETPaKIaHCKUX
ponen.

Peanuzanus neTyKTUBHOTO MOAXOJAa K HM3YYCHHUIO XUMHUHU CIOCOOCTBYET
Pa3BUTHIO TaKWX JIOTUYECKUX OIEpalyii MBIIUICHUS, KaK aHalu3 W CHHTE3,
00001IeHNe W KOHKpETHU3alWsi, CpPaBHCHHE M aHAJOTHs, CHUCTEMAaTH3aIus U
KJIacCU(pUKAIUS U JIp.

Crnenupurka W3ydeHUs XUMUU TIPH  OBIAJACHHUM TPOPECCHUIMH U
CHEIMAIBHOCTSIMH €CTECTBEHHOHAYYHOTO TPOGUIS OTpaKeHAa B KaXIOH Teme
pasnena « Conepkanue y4eOHOW AMCHMITIMHBY B pyopuke «I[IpodunbHbie u



npo(ecCHOHANBPHO 3HAYUMBIE JJIEMEHTBHI COJEP)KaHUs». OITOT KOMIIOHEHT
peanu3yercss NpU HHIMBUIYAJIBHOM CAMOCTOSATENBHOW padboTe oOydarolmuxcs
(HanucaHue pedepaToB, NOATOTOBKA COOOILEHUH, 3aIIUTa IPOEKTOB), B IpoLIEcce
y4eOHOW JIeATENbHOCTH TIOJ PYKOBOJACTBOM IIpenojaBaTelis (BbIIOJHEHHE
XMMHUYECKOTO JKCIEPUMEHTA — Ja0OpaTOPHBIX OINBITOB U IPAKTUYECKUX pPAdOT,
pelIeHre TPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 U T.1.).

B nporpaMmMme TeopeTHYECKHE CBEICHUS AOIOIHSIOTCA JEMOHCTPALMAMM,
71a00paTOPHBIMH OMBITAMU U MPAKTUYECKUMHU PAOOTAMHU.

IIpy wn3ydeHMM XUMHM 3HAYUTEIIBHOE MECTO OTBOJHUTCS XUMHUYECKOMY
sKcriepuMeHTy. OH OTKpBIBAET BO3MOXHOCTH (OPMHUPOBATH Yy OOYyYaromuxcs
CHelHalIbHbIe MPEeIMETHBIE YMEHHS pad0TaTh C BEIIECTBAMU, BBHIIOIHATH MPOCTHIC
XUMUYECKHAE OIBITHI, YYUT OE30MaCHOMY U 3KOJOTHYECKH TI'PaMOTHOMY
oOpallleHHI0 C BellecTBaMM, MaTepuajaMd U IpoleccamMd B OBITY W Ha
IIPOU3BOJICTBE.

[IporpaMmma  comepuT TeMaTHUKy pedepaToB Ui  OpraHU3aLMU
CaMOCTOSITEJIBHON JESITEIbHOCTH O0y4aroluuxcs, OBJAJEBAIOIINUX Ipodeccusimu
€CTECTBEHHOHay4yHOro npoduis B yupexaenusx CI10.

B mpouecce n3ydeHus: XMMUM BaXHO (POpMHpPOBaTH MH(POPMALMOHHYIO
KOMIIETEHTHOCTh oOy4daromuxcs. [loaToMy Ipu opraHu3aluu CaMmOCTOATEIbHOU
paboTel HEOOXOAMMO aKIEHTUPOBaTb BHUMAHUE OOYyYalOIIMXCS Ha IOMCKE
uHbOpMaluu B CpeIACTBaX macc-meauna, MHTepHere, B y4yeOHOM M ClielUaIbHOU
JUTEpaAType C COOTBETCTBYIOMINM O(OPMIICHHUEM U MPEICTABICHIUEM PE3yJIbTaTOB.

1.2. MecTo IMCHMIUIMHBI B CTPYKType OCHOBHOH mNpPo(ecCHOHAIbHOM
o0pa3oBaTeJbHON MPOrpaMMBbI

[TporpamMma yueOHON AUCIMITITUHBI SBIISIETCS YaCThIO OCHOBHOM
npodeccuonansHoOi 06pazoBatenbHOM porpammsel (OITOIT) B cooTBeTCTBHHM C©
®I'OC no mpodeccun CITO: 35.01.23. «Xo3siika (-1uH) ycaabObD»

VueOnas JAUCHUITIINHA «XUMHS» OTHOCHUTCSA K MHUKITY «O6HICO6p330BaT€JIBHa}I
IIOATOTOBKA».

1.3. Hesaun 1 3a1a494 JMCHUIIMHBI — TPEOOBAHUS K Pe3yJbTaTaM OCBOEHUSA

JTUCHUTLINHBI

B pesynabrate wuzydeHus y4yeOHON MUCIMIUIMHBI «XHUMHUSD» OOyUYaIOIIUNACS
JOJIKEH:
3HATH/IIOHUMATD:
® PpoOJb XMMHH B €CTECTBO3HAHHM, €€ CBA3b C JPYI'MMHU €CTECTBEHHBIMU
HayKaMH, 3HAU€HUE B )KU3HU COBPEMEHHOI'O OOLIECTBA;
e BaKHeHIIHMe XUMHYECKHEe MOHATHSA: BEIIECCTBO, XMMUUECKUI DJIEMEHT, aToM,
MOJIEKYJIa, Macca aTOMOB U MOJIEKYJI, MOH, PaJMKaJ, aJulOTPOIIHs, HYKIUIbl U



W30TOIIbI, aTOMHBIC s-,  p-, d-opOutanu, XUMHUYECKas CBSI3b,
AJIEKTPOOTPHUIIATEIILHOCTh, BaJIECHTHOCTh, CTETICHh OKUCIIECHUS, THOPUIU3AIIHS
opOuTaseif, TpOCTPaHCTBEHHOE CTPOCHHE MOJIEKYJ, MOJb, MOJISIpHAas Macca,
MOJISIPHBI  00BbEM Ta3000pa3HBIX BEIIECTB, BEIMIECTBA MOJEKYJSIPHOTO |
HEMOJIEKYJISIPHOTO  CTPOE€HHUS, KOMIUIEKCHBIE COEAWUHEHMS, JUCIIEPCHBIE
CHUCTEMBI, UCTUHHBIE PACTBOPHI, JICKTPOIUTUUECKAS AUCCOLUAIMS, KUCIOTHO-
OCHOBHBIE pEAKIIMM B BOJHBIX pacTBOpax, THUIPOJIU3, OKHUCJICHUE U
BOCCTAHOBJICHUE, JJIEKTPOJIN3, CKOPOCTh XUMHUUYECKOW PEAKIUH, MEXaHU3M
peakiuy, Karajiu3, TemioBoh A(MQPEeKT peakiuu, SHTAIbNUSA, TeIioTa
o0pa3zoBaHmsi, PHTPONUS, XUMUYECKOE PABHOBECHE, KOHCTAaHTA PABHOBECHS,
YIJIEPOAHBIN CKeeT, (yHKIMOHAIbHAs TPYIa, TOMOJIOTHS, CTPYKTypHas U
MPOCTPAHCTBEHHAS W30MEpUs, WHIYKTUBHBIA W ME30MEpHBIN 3 hEKTHl,
anekTpodui, Hykieo(wus, OCHOBHBIE THIBI PEAKIUA B HEOPTaHUYECKOW M
OPTaHUYECKON XUMHUH;

OCHOBHbIE 3aKOHbI XMMHM: 33aKOH COXPAaHEHHMSI MacChl BEIIECTB, 3aKOH
IOCTOSIHCTBA cocTaBa BeulecTs, [lepmomnueckuii 3axkon /.M. Menneneena,
3akoH ['ecca, 3akoH ABoraapo;

OCHOBHbIE TeOPpMHM XHMMHHM; CTPOCHUA aTOMa, XUMHYECKOM CBS3H,
AIEKTPOJUTHYECKON  JTHUCCOLUMALMU, KHUCIOT H OCHOBAHUW, CTPOCHUS
OpPraHMYeCKUX U HEOPraHMYECKUX COEAUMHEHUM (BKJIIOYAsl CTEPEOXHUMHIO),
XMMHWYECKYI0 KHHETUKY U XUMHUYECKYIO TEPMOJUHAMUKY;

KJIacCHPUKANMIO YW HOMEHKJIATYPY HEOPraHUYECKHMX M OPraHu4YeCKux
COCIMHECHMI;

NPUPOIAHbIE HCTOYHUKH YTIIEBOJOPOJIOB U CIIOCOOBI UX MEPEePadOTKY;
BELIECTBA U MATEPHAJIbI, IIMPOKO MCNOJb3yeMble B MPAKTHKE: OCHOBHBIC
METaJUTbl ¥ CIUIaBbI, TpauT, KBapI], MUHEpAIbHBIC YIOOPEHUS, MUHEPAITbHbBIC
U OpPraHUYeCKHEe KUCIIOTHI, IIEJI0YH, aMMHAK, yTIIeBOIOPOibl, (DeHOJ, aHUIIUH,
METaHOJI, 3TaHOJI, ATUJICHTJIUKOJIb, TIUIEPUH, (GOpMaTbIACTH, alleTalbIeTH/I,
aleToOH, TJIFOKO3a, Caxapo3a, KpaxMall, KJIeTYaTKa, aMHUHOKHUCIOTHI, OEIKH,
HMCKYCCTBEHHBIC BOJIOKHA, Kay4yKH, IJIACTMACChl, JKUPbI, MbUIa U MOIOIIUE
CpEICTBa;

yMeThb:

Ha3bIBATh: M3YYCHHBIC BEIIECTBA 0 «TPUBHAIBHOM» WM MEXAYHAPOIHOMU
HOMEHKJIaTypaM;

onpeaeasTh: BaJCHTHOCTb M CTEIEHb OKUCJIEHUS XMMHUYECKHX DJIEMEHTOB,
THAIl XUMWUYECKOW CBSI3M B COCNMHEHUAX, 3apsAl HMOHA, IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ, THUI KPUCTANIMYECKOM PEIIETKH, XapaKTep Cpeabl B
BOJHBIX PacTBOPax, OKUCINTEIb U BOCCTAHOBUTEIb, HAIIPABICHUE CMEILCHUS
paBHOBECHs MMOJ BIMSHUEM pPa3iNYHbIX (AaKTOPOB, M30MEPHl U TOMOJIOTH,
IPUHAMJICKHOCTh BEUIECTB K PpasHbIM  KjJaccaM HEOPraHWYECKHX U
OPraHMYECKHUX COECAVHEHUW; XapakTep B3aWMHOIO BIUSHHS AaTOMOB B
MOJIEKYJIaX, TUIIBI PEAKLUI B HEOPTaHUYECKOM U OPraHU4EeCKON XUMHH;
XapaKTepu3oBaTh: s-, p-, d-3JEMEHTHI 10 UX TNoJjiokeHuto B [lepuoauueckoit
cuctreMe J[.M1. MenneneeBa; oOmMe XUMHUYECKHE CBOWCTBA METANIOB,
HEMETAJUIOB, OCHOBHBIX KJIaCCOB HEOPIaHMYECKMX U  OPraHUYECKUX
COCAMHEHNM; CTPOEHME W  CBOMCTBA  OpPraHUYECKUX  COCIMHEHUM



(YrineBogoposioB, CHUPTOB, (DEHOJIOB, albJACTHIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, aMMHOB, aMUHOKHCIIOT U YIJIEBOJOB);

e OOBSACHATH: 3aBUCUMOCTh CBOWCTB XMMHUYECKOTO 3JIEMEHTa U 00pa30BAHHBIX
UM BellecTB OT nojoxenus B llepmonmnueckon cucreme .M. Menneneena,
3aBUCHUMOCTb CBOWCTB HEOPraHMYECKUX BEIIECTB OT UX COCTaBa M CTPOEHUS,
IPUPOAY XUMHUYECKOU CBSI3H, 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakUuu OT
pa3IuuHBIX (PaKTOPOB, PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COCTUHEHHMA
OT CTPOEHUS UX MOJIEKYT;

® BBINOJHATHL XMMHYECKHIl 3KCIEPHMMEHT II0 PACIIO3HABAHUIO Ba)KHEHIINX
HEOPraHWYECKUX W OpPraHMYECKHX BEIIECTB, IOJYUYEHUIO KOHKPETHBIX
BEILECTB, OTHOCAILLUXCS K U3YYEHHBIM KJlaccaM COE€IMHEHN;

NPOBOAUTH PACUYETHI 10 XMMUUYECKUM (POpPMYJIaM U YPaBHEHUSIM PEAKIIUIA;
OCYLIECTBJIATh CAMOCTOATEIbHBI TMOUCK XHUMHUYECKOW HMHPOpMAIUU C
UCIIOJIb30BaHUEM PA3IUYHBIX UCTOYHUKOB (CIPABOYHBIX, HAYYHBIX U HAy4YHO-
HOMYJISIPHBIX W3/1aHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHETa);
UCTIOJIb30BAaTh KOMIIBIOTEPHBIE TEXHOJOTMHM i OOpaOOTKHM U Tepeaadu
XUMHUYECKON MHPOPMALIUU U €€ NIPEJICTABICHUS B pa3IMYHbIX (hopMax;

e CBA3BIBATH: U3YYEHHBIH MaTepuag Cco CBOed  IpodeccrnoHalIbHOM
JESITEIbHOCTBIO;

HCIO0JIB30BATh MNPUHOOPETeHHbIC 3HAHMA W YMEHHMA B IPAKTHYECKOM
AeSITeIbHOCTH U MTOBCETHEBHOM KU3HM:

® JUId TMOHUMAaHUA TIJOOANBHBIX NPOOJTEM, CTOSAIIMX MEpPE] YEIOBEYECTBOM:
DKOJIOTUYECKUX, SFHEPIETUUECKUX U CHIPHEBBIX;

® OODBSICHEHHS XMMHYECKUX SIBIICHUH, MPOUCXOAIIMX B MpHpPOAE, ObITY U Ha
IPOU3BOJICTBE;
HKOJIOTUYECKU TPAaMOTHOTO TIOBEACHUS B OKPYXKAIOILEH CPEJIE;

® OICHKM BIMSAHUSA XHMHMYECKOIO 3arpsA3HEHUS OKpYyXKarolled cpeapl Ha
OpraHu3M Y€JIOBEKA U APYTHE )KUBBIC OPTaHU3MBIL;
Oe301acHoO paboThI ¢ BElIECTBAMHU B J1a00OpAaTOpUH, OBITY U Ha IPOU3BOJICTBE;
IPUTOTOBJIEHUS] PAaCTBOPOB 3aJaHHOW KOHLEHTpauuu B OBITY © Ha
IIPOU3BOJICTBE;

® ONpENEIECHUs] BO3MOXKHOCTM MPOTEKAHHS XUMHUYECKHX [PEBpPALICHUN B
Pa3IUYHBIX YCIOBUSAX U OLEHKH UX MOCJIEICTBHIA;
pacrno3HaBaHUs U UACHTU(PHUKALMY BaXKHEUIINX BEIIECTB U MATEPUAJIOB;

® OIICHKHU Ka4eCTBA MUTHEBOU BOJBI M OTACIIBHBIX UILEBBIX IPOLYKTOB;
KPUTHYECKOM  OLIGHKM  JTOCTOBEPHOCTHM  XMMHYECKOH  HMHQOpMAaIHH,
NOCTYIAOIIEH U3 pa3INYHbIX NUCTOYHHUKOB.

1.4. PexoMeHayemoe KOJHYECTBO 4YacOB HA OCBOCHHE NPOrpaMMbl
AUCHHUIIMHBI:

MaxkcumanbHas yueOHasi Harpy3Kka oOydaromierocsi 257 4yacos ,

B TOM YHUCIJIE:
- 00s13aTeNbHOM ayTMTOPHON yueOHOM Harpy3ku oOydatomierocs 171 gac;
- CaMOCTOSITEIHFHOM PaboThI 00yUaromierocs: 86 4acos;
- PAKTHYECKUX padoT 16 yacos



2. CTpyKTypa H coaep:kaHue y4eOHOH MPOrpaMmmbl

2.1. O0bem y4eOHOM TUCHMIIJIMHBI U BU/AbI Y4e0HOI1 padoThl

O0BeM 4acoB

Bun yuebHoit paboTbl

MakcumainpHasi yueOHasi Harpy3Ka (BCero) 257
OOGsi3aTenpHas ayauTopHas yuyeOHas Harpyska | 171
(Bcero)

B Tom yucie:

[TpakTrdeckue paboThI 40
TeopeTnueckne 3aHATHS 128
KonTtposasHbie paboThl 3
CamocrosiTenpHas paboTa 00ydaromerocs (BCero) 86
B Tom uncie:

Pedepar, cooOmenne, TBOpUeckas  pabora, | 20
Mpe3eHTaLHs

Homammusist  pabora ¢ TekcroM, Hutepner- | 36
pecypcamu

Pemienne npaktuueckux 3anaHuil (pelieHue 3anad, | 22
YIPa)KHEHUM, COCTABJIEHUE CPABHUTEIBHBIX TAOIHII

U T.J1.)

HUrtoroBoe 3anatne B (HopmMe HHTETPUPOBAHHOTO | 2

ypoka ( YpOK-KOHKYypC, TBOpYecKas paborTa,
uccienoBaHMe © T.A. B mpodeccun ToBapa,

KOHJIUTEPA)




2.2. TemaTH4yecKHid IJIAH U COAEPKAHNE Y4eOHOM IUCHUITHHBI « XMMHI»

ITo nmpodeccnn «Xo3siika ycaab0b»

HaumenoBanue pa3nenoB u Tem Konnuectso
Yacos (171 yac)

IlepBhlii Kypc 127
BBenenue 1
1. Oprannyeckasi Xumusi 87
1.1. Ilpeamer oprannyueckoi XxumMuu. Teopus CTpoeHUs 11
OPTraHUYECKUX COCTMHEHUN
1.2. IlpenenpHple yIiIeBOJOPOABI 6
1.3. DTUIEHOBBIE U JUEHOBBIE YTIIEBOJOPOABI 8
1.4. AuleTnieHOBBIE YIIE€BOAOPOIbI 3
1.5. ApomaTruueckue yrieBoI0pOIbI 5
1.6. [IpupoaHbIe HCTOYHUKH YTIIEBOJOPOJIOB 5
1.7. 'mapokCuiIbHBIE COCTMHEHUS 6
1.8. Anpneruabl 1 KETOHBI 5
1.9. Kap6oHOBBIE KHCIOTHI M MX POU3BOHbBIE 9
1.10. YrneBoasl 8
1.11. AMHHBI, aMHHOKHCIOTHI, O€IKHU 9
1.12. A3oTcoaepxaiiiie reTePOLUKINIECKUE COSTUHEHNS. 4
HyxkjienHOBBIE KUCIIOTHI
1.13. buosornuecku akTUBHBIE COETUHEHUS
IToBTOpEHNE OCHOBHBIX BOIIPOCOB MEPBOTO Kypca 2
2. O0mas 1 HeOpraHu4ecKass XuMusi 81
2.1. XuMus — HayKa O BeIIEeCTBaxX 3
2.2. Ctpoenue atoMa 4
2.3. Ilepuoauueckuii 3akoH U [leprnoanyeckas cucteMa XUMHUYECKHUX 5
sanemenToB [[.1. Menneneera
2.4. CTpoeHuE BeIIeCTBA 8
2.5. ITonumepsnl 4
2.6. JlucriepCcHbIE CUCTEMBI 4
2.7. XuMUYECKHE PEaKLNH 8
Bropoii kypc 44
2.8. PactBOpbI 6
2.9. OKUCAUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUU. 6
DJIEKTPOXUMHYECKUE MPOIECChHI
2.10. Knaccudukarnus eriects. [IpocTeie BemecTBa 8
2.11. OCHOBHBIE KJIACCHI HEOPIAaHUYECKUX U OPraHUYECKHUX 10
COCIMHCHUI
2.12. XumMusi 2JIEMEHTOB 8
2.13. XumMus B )KU3HU 00111eCTBA U B Ipodheccuun 6

HUrorosoe 3ausTue




OIIOII «Xo3siika ycaabObD»

HaumeHoBaHue Conep:xxanue y4e0OHOro MmarepuaJja Oo0bem YpoBeHb
pa3aesioB U 4acos yYCBOCHHS
TeM
NeNe ypoxkos
IlepBhlil KYpC 127
l. Bsenenue 1
Pasznea 1. Opranuyeckass XuMus 87
Tema 1.1. IIpeamer oprannyeckoi XuMun. Teopusi CTpoOeHHS OPraHMYECKUX COeIMHEHUI 11
2. IIpeameT oprannyeckoii xumun. [loHsTre 06 OpraHMIECKOM BEIIECCTBE U OPraHUICCKON XHUMHUH. 1 wx
Kpatkuii ouepk UCTOpUH pa3BUTHS OpraHWYECKOi XuMuK. Butanusm u ero kpymenune. OcoOeHHOCTH
CTPOCHMS OPraHNYeCKUX coenquHenuil. Kpyrosopot yriepona B nmpupoae
3-4 Teopus crpoennsi opranunyeckux coequnennii A.M. byraeposa. [Ipennocbuiku co3ganus TEOpUn 2 wx
cTpoeHus. OCHOBHBIE MI0JIOXKEHUS Teopuu cTpoeHust A.M.bytinepoBa. XuMu4eckoe CTpOEHHUE U
cBOlcTBa oprannyeckux BemecTs. [TonsaTue 06 nzomepun. CriocoObl 0TOOpaKEHUsT CTPOCHHS
MOJIEKYJIbI (popMyIbl, Mosienn). 3HaueHue Teopun A.M. ByTiepoBa a1t pa3BUTHS OPTaHUYECKOM
XUMHMH U XMMHYECKHUX IIPOTHO30B.
5-6. Crpoenue aToma yriepojia. DIEKTPOHHOE 00J1aKo U OpOUTAlb, S- U p-OpOUTANIN. DIIEKTPOHHBIE U 2 ok
JIEKTPOHHO- rpaduueckue GopMysbl aToMa yIiaepoia B OCHOBHOM U BO30YKIEHHOM COCTOSIHUSIX.
KoBanenTHast xumudeckast CBsi3b U €€ KJ1acCu(UKAIHSI 10 CIIoco0y MepeKpbIBaHus opOuTaniei (- u m-
cBs3n). [lonarue rubpunnzanun. Paznuunelie THIBI rTHOpUIM3aiK U GopMa aTOMHBIX opOuTanei,
B3aMMHO€ OTTaJIKMBaHNE TMOPUAHBIX OpOUTANIeN U UX PACIIONOKEHHE B IPOCTPAHCTBE B COOTBETCTBUU
C MUHUMYMOM 3Hepruu. I 'eoMeTpust MoKy BEeLIeCTB, 00pa30BaHHBIX aTOMaMH yIiiepo/a B
Pa3NUYHBIX COCTOSHUAX FMOPHUIN3aALIH
7. Kaaccudukxanus oprannyeckux coequnenunii. Kimaccudukaius opraHMyeckix BEIecTB B 1 wk

3aBUCHUMOCTH OT CTpOCHHS yriepoaHoi nenu. [louarue GpynkmonanpHou rpynmbl. Knaccudukarus
OpPraHUYeCKUX BEUIECTB MO TUITY (PYHKIMOHAIBHOM IPYIIIbIL.

OcCHOBBI HOMEHKJIATYPbl OpPraHMYecKHX BelllecTB. TpuBHanmbHBIE Ha3BaHUA. ParyoHaabHas
HOMEHKIaTypa Kak npenmecrtseHHnna HomeHkaatypsl IUPAC. Homenknarypa IUPAC: npuHumns
o0pa3oBaHMs Ha3BaHWM, CTAPIIMHCTBO (YHKIMOHAIBHBIX TPYII, MX 00O03Ha4YeHHE B mpedukrcax u
cy(dukcax Ha3BaHMI OPraHUYECKUX BEIIECTB.




JemoncTpanuu. Koieknuu opraHMYecKUX BeUIecTB (B TOM YHCIE JIEKAPCTBEHHBIX MpPENapaToB,
KpacuTeleil), MaTepraioB (MPUPOIHBIX U CHHTETHYECKUX KaydyKOB, IJIACTMACC U BOJIOKOH) M H3/ICIUI
13 HUX (HUTH, TKaHU, OT/ICIIOYHBIC MAaTEPHAIIBI).

Monenu monekyn CHy, C,Hy, CoH,, C¢Hg, CH3OH — mmapocrepxaeBbie 1 00beMHbIE. Moaenu
OTTaJKWBaHUs THOPHUIHBIX OpOUTAaJIe C MOMOIIBIO0 BO3YIIHBIX I1apOB

Tunbl XuMHYECKHX CBsi3eii B OPraHUYecKHX COeIMHEHUsIX U crnocodbl X pa3psiBa. Kinaccuduxarms
KOBAJICHTHBIX CBSI3€d M0 DJIEKTPOOTPULIATETILHOCTH CBSI3aHHBIX aTOMOB, CHOCOOY MepeKpbIBaHUs
opOuTanei, KpaTHOCTH, MexaHu3My oOpa3oBaHus. CBs3b NPHUPOJAbI XMUMUYECKOH CBA3M C TUIIOM
KPUCTAJUTMYECKON PEIIeTKH BEUIECTBA U €r0 (PU3NYECKUMH CBOMCTBAMHU. Pa3pblB XMMHUYECKOM CBS3H,
Kak Iporecc, o0paTHbIN ee 00pa3oBaHuI0. | OMONIUTHYECKUN U TETEPOTUTUIECKUIA Pa3phIBBI CBSI3EH, UX
COTOCTaBJIEHHE ¢ OOMEHHBIM M JIOHOPHO-aKIIETITOPHBIM MeXaHM3MaMH UX oOpa3oBaHus. [loHsTue
CcBOOOTHOTO pajKala, HyKJIeo(pHIbHON U AIeKTPOPUITHHON YaCTHUIIBI.

*%

9-10.

Knaccupukauusa peakuuii B opranudeckoid xumuu. [[oHsITHE O TUMAX W MEXaHU3MAaX peaklHil B
oprannueckoil xumun. CyoctpaTr u pearedt. Knaccudukaius peakinuii o U3MEHEHHUIO B CTPYKTYpeE
cyocTtpata (IIpUCOENMHEHHE, OTIICIJICHUE, 3aMelleHHe, HW30Mepu3alus) MW TUIy pearcHra
(panukanbHBle, HyKI€O(QWIbHBIE, dneKkTpoduibHble). Peakinunm npucoeaunenuss (A, Ag),
smumunupoBanus (E), 3amemenust (Sg, SN, Sg), u3omepusanuu. Pa3HOBUIHOCTH peakIHMil KaKI0TO
TUTA: THAPUPOBAHUE W JIETHAPUPOBAHUE, TAJOTCHHPOBAHUE W JETAIOTEHUPOBAHUE, THIApATalUs U
Jeruaparanus, TUAPOTaJOreHUPOBAaHHE W JETHAPOrajOreHHpoBaHHe,  NOJUMEpHU3alUs U
MOJIMKOHCHC AN, TIeperpynnupoBka. OCoOEHHOCTH OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN B
OPraHN4eCKO XUMHH.

*k

11.

CoBpeMeHHbIE TPEICTABJEHUSI O XHUMHYECKOM CTPOE€HHH OPraHUYecKHX BelleCTB.
OcHOBHBIE HampaBJ€HUs pa3BUTHUS Teopuu cTpoeHus A.M. byrtnepoBa. M3oMepus opraHmyecKux
BelleCTB U ee BuAbl. CTPYKTypHasi M30MEpPHUs: MEXKKIACCOBas, YIJIEPOJHOIO CKEJeTa, MOJOKEHUS
KpaTHOW CBSI3M M (YHKUMOHANBHOM Tpymmbl. [IpocTpaHcTBeHHass H30Mepusi: reoMeTpuueckas u
orntuyeckas. [loHATHE acCHMMETPUYECKOTO IIEHTpa. bronornueckoe 3Ha4eHHE ONTHYECKON H30MEpPHUH.
B3aumHoe BiMsHHE aTOMOB B MOJIEKYJIaX OpPraHMYECKHX BEUIeCTB. DJIEKTPOHHbIE 3()PPEeKThl aTOMOB U
aTOMHBIX TPYII B OpPraHUYECKHX MoyeKynax. HWHAYKIHMOHHBIA 3((eKT, MOoN0KUTENbHBIA U
OTPHUIIATEIIbHBIHN, €r0 0c00eHHOCTH. Me3omepHbIr A PekT (3P DEKT conpsHKeHus), ero 0COOEHHOCTH.

*%

12.

IIpakTuueckas padora Nel « OOHapyxeHHE yriaepoaa W BOIOPOAA B OPraHMYECKOM COEIMHCHUHU.
Oo6napyxeHnue rajoreHoB (mpoda beinbireitHa)y.

k%

Tema 1.2.

IIpenenbHble yrieBo10poabl




13-14.

I'omosiornueckuii psix ankanoB. [lorstue o0 yrieBomopomax. OCOOEHHOCTH CTPOEHUS
IIPEEIbHBIX  YIJIEBOJOPOAOB. AJIKaHBl KaK MPEACTaBUTENN  IPENEIbHBIX  YIJIEBOIOPOAOB.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI METAHA U APYIUX alKaHoB. ['oMonornueckuit
psin u wu3omepus mnapapuHOB. HopmanbHOe U pa3BETBIEHHOE CTPOCHHE YIJICPOJHOW IIETIH.
Homenkmatrypa ankaHOB W ajdKWIbHBIX 3aMecTUTelned. PU3MYecKre CBOWCTBA aJlKaHOB. AJIKaHBI B
MIPUPOJIE.

JemoncTpanuu. Mojenu MoJeKyJl MeTaHa, JpPYIMX alKaHOB, pAa3JIMYHbIX KOH(oOpManuit
nuKIorekcana. PactBopenue napaduna B OCH3MHE U UCHapeHue pacTBOpuTens u3 cMmecu. [lnapnenue
napauHa U €ro OTHOLIEHHE K BOAE (pacTBOPUMOCTH, IJIOTHOCTh, CMaunBaHue). Pa3nenenue cmecu
OEH3MH—BO/Ia C TOMOUIBIO JAEIUTEIHHON BOPOHKH.

IIpakTnyeckas padora Ne 2. MsroroBieHue Mopenedl MOJEKYJ aJKaHOB M TaJOrCHAJIKAHOB.
Wzrorosnenune mapaduHUpOBaHHOI Oymaru, UCHBITAHHWE €€ CBOWCTB: OTHOILIEHUE K BOJAE U KHUPaM.
O3HakOMJIEHHE CO CBOMCTBAaMM TBEpAbIX MapadUHOB: IUIaBIEHUE, PACTBOPUMOCTb B BOJE U
OpPraHUYECKUX PACTBOPUTEIISIX.

*k

15-16.

XumMHYecKHe CBoiicTBa ajakaHoB. Peakmmm Sg-tmma: ramoreHupoBanue (padorer H.H.
CemenoBa), HuTpoBaHue 1o KoHoBasioBy. MexaHW3M peakiMK XJIOPUPOBAHMS ajJKaHOB. Peakiuu
JNETUPUPOBAHMS, TOPEHUS, KATAJIUTHUUECKOIO OKUCJIEHMs allkaHOB. KpeKMHI ajakaHOB, pa3nYHbIE
BUJbl KPEKUHIA, IPUMEHEHHE B IPOMBINUIEHHOCTH. [IMponn3 m KoHBepcHsl MeTaHa, WU30MepH3alus
AJIKaHOB.

IIpakTnyeckass padora 3. OOHapyKeHHE BOJBI, CaXHM, YIJIEKHCIOrO ra3a B HPOAYKTax
ropeHust cBeud. O3HAKOMJIEHHE CO CBOMCTBAMHU TBEpAbIX NapaduHOB: XUMUYecKass HWHEPTHOCTh
(OTCyTCTBHE B3aMMOJACWUCTBUS C OpOMHOI BOJOWM, pacTBOpaMu MEpMaHTaHaTa Kalus, THIPOKCHAA
HATPHs U CEPHON KHUCIIOTHI).

*%

17

IIpumeHeHne U cOCOOBI MOJIyUYeHHs aJIKaHOB. O0acTu MpUMeHeHus akaHoB. [IpoMbInieHHBIE
CTIIOCOOBI TIOTYYCHUS AJIKAHOB: MOJIyUYEHHE U3 TPUPOIHBIX HCTOYHUKOB, KPEKHUHT Mapa(uHOB,
MOJIy4eHUE CHHTETUYECKOTO OeH3MHA, Ta3uuKalus yriisl, THAPUPOBaHUEe alKkeHOB. JlabopaTtopHbie
CTIIOCOOBI TIOJTYYCHHS AJIKAHOB: CHHTE3 Biopiia, nekapOoKcHiImpoBaHue, THAPOIU3 KapOuaa alFOMUHUS

*%

18

Huxnoankanel. ['oMoIoruveckuii ps 1 HOMEHKJIATypa IUKI0ATKAHOB, UX 00mIas ¢popmyna. [Torstue
0 HaNpsDKeHUU HukiIa. M3omMepus UKI0ATKaHOB: MEXKIIACCOBAas, yIIepOIHOTO CKEJeTa,
reomerpuueckas. [lomydenne u pusnyeckre CBOWCTBA MUKIOATKAHOB. XUMHUYECKHUE CBOMCTBA
IUKII0aTKaHOB. CrieruduKa CBOMCTB UKJIOAIKAHOB C MAJIBIM pa3MepoM Iukia. Peakinu

*%




IMPUCOCAUHCHHA U paJUKaJIbHOI'O 3aMCIICHNA.

JemoncTpanuu. OTHOIIEHHE HUKIIOTeKCaHa K OpOMHOI BOJIe ¥ pacTBOPY IEepMaHTraHaTa Kausl.

Tema 1.3.

ITHJIEHOBbBIE H AUECHOBBIEC YIJI€BOI0POAbI

19.

I'omoornyeckuii psii aJIKEHOB. DJIIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI ATHJICHA U
asikeHoB. ['omonoruueckuii psa u odmas Gpopmyna alkeHoB. M3oMepus 3STUICHOBBIX YII€BOAOPOIOB:
MEXKJIaCCOBas, YIIIEPOIHOIO CKEJIETa, MOJI0KEHUS KpaTHOM CBsI3U, reomeTpudeckas. OcoOeHHOCTH
HOMEHKJIATypbl STWICHOBBIX YIVIEBOJOPOJAOB, HA3BAHMS BAXHEHIINX pagukanoB. Ousnyeckue
CBOMCTBA aJIKEHOB.

JeMoHcTpanun. Mozenu MOJIeKyJ CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX U30MEPOB AJIKEHOB.

*k

20.

XuMHYeCKHe CBOMCTBA AJKEHOB. OJEKTPOPWIBHBIA XapakTep peakiuii, CKIOHHOCTh K
peakusaM MPUCOSIUHEHUSI, OKUCIICHUs, moauMepu3anuu. [IpaBuio MapKkoBHUKOBA U €0 JIEKTPOHHOE
o0ocHOBaHMe. Peakuuu rajoreHHpoBaHMs, THUAPOTAJOTCHUPOBAHUS, TUIApATALUU, THIPUPOBAHUS.
Mexanusm Ag-peakuuii. Ilonstue o peakusx noauMepusanuu. l'opeHue ankeHOB. Peakiuu
OKHUCJICHHS B MSTKHUX U JKECTKUX YCIOBUAX. Peakius Barnepa u ee 3HaueHus s oOHapyKeHHs
HETpeeNIbHBIX YIIIEBOI0POIOB, OJIYUCHHS TIUKOJIEH.

IIpakTuyeckasi padoraNe4d. OOHapyKeHHE HENPENEIbHBIX COCIWHEHUW B KEPOCHHE, CKHITHIApE.
PacrioznaBanue oOpas3IioB aJKaHOB M aJTKEHOB.

*k

21.

IIpumeHeHne u cnoco0bI MOJYYeHHs AJIKEHOB. lcrionb30BaHNe BHICOKOW PEaKIIMOHHON
CIIOCOOHOCTH aJIKEHOB B XMMUYECKOH MpOMBINUIEHHOCTH. [IprMeHeHre ITUIeHa U poNueHa.
[TpomblIIIeHHBIE CITOCOOBI MOTyYeHHsI aJIKEHOB. Peakiuu AeruipupoBaHus U KPEKUHTa aIKaHOB.
JlaGopaTopHbie CrTOCOOBI MOTYyYEHHUS aJTKEHOB.

*%

22.

IIpakTnuyeckas  padoraNeS. IlonyueHwe a3TuneHa  gerujaparanueil  3THIOBOIO  CIUPTA.
B3anmMopeiicTBre sTuieHa ¢ OpOMHOM BOJION, paCTBOPOM MepMaHTaHaTa Kajusl.

*kk

23.

Aakanuensbl. [lonstre u kmaccudukanys IUEHOBBIX YIJIEBOJOPOIOB MO B3aUMHOMY PAaCIIOIOKEHUIO
KpaTHBIX CBsizeii B Mouiekyne. OCOOCHHOCTH DJIIEKTPOHHOTO U IMPOCTPAHCTBEHHOTO CTPOSHUS
COTIPSDKCHHBIX ~ JUeHOB. [loHsATHE O TW-2JMeKTpOHHOW cucTeme. HoMmeHkinaTypa JIHEHOBBIX
yrIIeBoI0po0B. OCOOCHHOCTH XHUMHUYECKUX CBOWCTB CONPSDKEHHBIX JIMEHOB, KaK CJEACTBHE HX
AJIEKTPOHHOTO cTpoeHusi. Peakmum 1,4-mpucoenunenus. [lomumepuszamus nueHoB. CrocoObl
MOJTYYEHUS TUEHOBBIX yriieBoopoa0B: pabotsl C.B. Jlebenena, neruapupoBanue alkaHOB.
JemoncTpanuu. Mojenu MOJIEKYJ CTPYKTYPHBIX U TPOCTPAHCTBEHHBIX U30MEPOB AJIKAIMEHOB.

*k




24.

OcCHOBHBIE IOHATHS XUMHUH BbICOKOMOJIEKYJISIPHBIX COCAMHEHMI HA TPUMEPE NPOIYKTOB
MIOJINMEPU3ALIMH AJIKEHOB, aJIKaIUEHOB U UX raJOreHIPOU3BOAHBIX. MOHOMED, IOIUMED, PEAKIIUS
MOJIMMEPU3ALIMHU, CTENIEHb MTOJIMMEPU3ALUH, CTPYKTYPHOE 3B€HO. THIIBI OJIMMEPHBIX LIETIEH:
JMHEIHbBIE, pa3BETBIICHHBIE, clIUTHIE. [loHATHE O cTepeoperyspHbIX nonuMepax. Ilomumepsl
TEPMOIUIACTHUYHBIE U TEPMOPEAKTHBHBIE.

*k

25-26.

HpGI[CTaB.HeHI/IG 0 IU1acTMaccax M 3J1aCToMepax. ITonmsTHIIEH BEICOKOTO Y HU3KOTO JaBJICHHUA, €TI0
cBoricTBa U npuMmeHenue. Karanuzatops! L{lurnepa—Harra. [TonunponuieH, ero npuMeHeHUE U
cBolicTBa. ["anorenconepsxaiye noauMepsl: Te()IOH, MTOTUBUHUIXIOPU.

Kayuyku Hatypanbubiii u cuaTeTndeckue. Cononmumepsl (OyTaaueHCTUPOIBHBIN KayqyK).
Bynkanuzanus kaydyka, pe3suHa u S00HUT.

Hemoncrpaumnu. Komtekuus «Kaydyk u pe3uHa.

Henonumepuzanus kaydyka. CrylieHHe MIJIEYHOTO COKa KaydyyKOHOCOB (MosodYasi, OIyBaHUUKOB,
¢dukyca).

IIpakTnyeckas padora Ne§ O3HakoMieHHE ¢ 00pa3aMH MOJUATUIICHA U MTOJUIPOIIHIICHA.

Tema 1.4.

AneTH/IeHOBBIE YI1€BO0POAbI

27.

TI'omosnornueckuii psig AJIKHHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE alleTUIIEHA U IPYTUX
aIKMHOB. ['oMosornueckuil psa u obmas gpopmyna ankuHoB. HoMeHKIaTypa aleTUIeHOBBIX
yraeBonopoaoB. M3omMepust MEKKI1accoBast, YIIEPOAHOIO CKEJIETA, OJ0KEHUS KPaTHON CBSA3H.

JeMoHcTpanuu. Mozeny MOJIEKYJIbI AlETUICHA U APYTUX AJIKMHOB.
IIpakTyeckas padoraNe9. I3roToBieHne Moienei MOJIEKY aJIKUHOB, X H30MEPOB.

*%

28.

XuMHYeCKHE CBOWCTBA M MPUMeHeHHe AJKUHOB. OCOOCHHOCTH peakiuii MPUCOCTUHEHHUS TI0
TPOMHOM yriiepoa-yriaepoaHoi ces3u. Peakiusa Kydeposa. [IpaBuino MapkoBHUKOBA MPUMEHUTEIBHO K
anermwiieHam. [ToIBIMKHOCTh aToMa BOJOpoJa (KHCIOTHBIE CBOMCTBA ankKWHOB). OKUCIICHHUE aKUHOB.
Peakuus 3enunckoro. [IpuMeHeHne alleTUIEHOBBIX YIiieBoAopo10B. [lonuBuHMIanerar.

*%

29.

IMosyuenne ankuHoB. [lonyuenue aeTuieHa NUPoIU30M METaHa U KapOUIHBIM METOIOM.

Jemoncrpanuu. Ilonydenue anetuneHa u3 kapouaa Kaablys, O3HAKOMIIEHHE ¢ (PU3NIECKUMHU U
XMMHUYECKMMH CBOMCTBAMHM alleTUIIEHA: PACTBOPUMOCTh B BOJIE, TOPEHUE, B3aUMOAEHCTBHE ¢ OPOMHOMN
BOJIOH, pacTBOpOM nepMaHraHaTa kausi, consimu meau(l) u cepedpa.

*k




Tema 1.5.

ApoMaTHYecKHe YIJIeBOI0POAbI

30.

I'omosiormuecknii  psig apeHoB. beH3osn Kak  MpeacTtaBuTeNnb  apeHOB. Pas3Butue
nmpencTaBieHuii o crpoeHun Oenszoma. CoBpeMeHHBIC TMPEACTaBIeHUST 00 DJIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpoeHuH OeH3o0ia. OOpa3zoBaHUE apOMATUYECKON TT-CUCTEMBI.

*k

31.

['omomnoru GeH3ona, UX HOMEHKJATypa, obmas ¢popmyna. Homenkiarypa st 1u3aMenieHHbIX
MPOM3BOJIHBIX O€H301a: opmo-, Mema-, napa-pacnojoxeHue 3amectutencii. Ousnyeckre CBOKUCTBA
apeHoB.

Jemonctpanun. [llapocTepxHeBbie W OOBEMHBIE MOJETH MOJIEKYJT O€H307la U €ro TOMOJIOTOB.
Paznenenne cmecu OeH307—BO/Aa ¢ TOMOIIBIO ACIUTEILHON BOPOHKH. PacTBopstomias criocoOHOCTh
OeH3oMa (PKCTPAKIUS OPraHMYEeCKHX M HEOPTaHWYECKUX BEIIECTB OCH30JI0M W3 BOJHOTO pacTBoOpa
noja, KpacHuTellel; pacTBOpPEHHE B OCH30JI€ BEIIECTB, TPYAHOPACTBOPUMEBIX B BOJE (CEphl, OCH30MHOM
KHUCJIOTHI).

[Tomydyenue u paccioeHue IMyIbCUH OE€H30J1a C BOJIOH.

*k

32.

XuMun4yeckue cBoiicTBa apeHoB. [Ipumepbl peakiuii AIEKTPOPMIBHOTO 3aMEIICHUS:
rajJjioreHupoBaHHUe, AJKUITUPOBAHUE (kaTanuzaTopsl Opunens—Kpadrca), HUTPOBAHMUE,
cynabupoBanue. Peakiiuu ruipupoBaHus U MPUCOSTUHEHHS XJI0pa K OeH30ITy.

Jemoncrpauuu. ['openne 6en3ona. OTHoIeHue O6eH30ma K OpOMHON BOjE, pacTBOPY MEpPMaHraHaTta
kanust. [Tomyyenne HurpobeHsona.

*%

33.

OCoOEHHOCTH XMMHMYECKHX CBOICTB TOMOJIOTOB OeH30ja. B3ammHOEe BiMsHHE aTOMOB Ha IpUMEpe
roMoJIoTOB apeHoB. OpueHTanus B peakiusix ekTpodmibHoro 3amemenus. Opuentantsl I u 11 pona.

*%

34.

IIpuMeHneHne u nojiydeHue apeHoB. [IprpoiHbIe HICTOUHUKN apOMAaTHYECKUX YIIIEBOAOPOIOB.
ApomaTH3anus alKaHoB U HUKIOAIKAHOB. AJIKWIMpOBaHHE OeH301a.

demonctpauuu.llonydenne 6eH3omna nekapOOKCHIMPOBaHUEM OCH30MHOM KHUCIOTHI.

*k

Tema 1.6.

IIpupoaHble HCTOYHMKH YIJIEBOJOPO10B




35-36.

Hed1s. Haxoxaenue B npupojie, cocTaB v pu3nuecKkue cBocTBa HeTH. TOIMIMBHO-IHEPTETUUECKOE
3HayeHue Hedtu. [Ipombinuiennas nepepadborka HepTu. Pekrudukanus HedTH, OCHOBHBIE ()paKIUU ee
paszenenus, uxX ucnoiib3oBanue. Bropuunas nepepadotka HedrenpoaykToB. Pektuduxamms ma3yra
IpU yMeHbIIeHHOM AaBieHnH. Kpekunr HedrenpoaykToB. Paznuynbie BUIBI KpeKUHTa, padboTs! B.I'.
[lIyxoBa. M3omepu3anus aakaHoB. ATKHJIMPOBAHUE HEMPEACIbHBIX YIIIEBOIOPOa0B. Pudopmunr
HedTenpoaykToB. KauecTBo aBTOMOOMIIBHOTO TOIUIMBA. OKTaHOBOE YHCIIO.

Hemoncrpauuu. Komrekmus «[IpupoaHple HUCTOYHHMKHK yriaeBOAOponoB».  OOpa3oBaHme
HE(TSIHOHN MJICHKN HA TIOBEPXHOCTH BOAbI. Katanurnueckuil KpekUHT nmapaduHa (U1 KepoCcHuHa).

IIpakTuueckasi padora 10. OnpeneneHne HATHMYUS HEMIPEACIBHBIX YTIIEBOIOPOJAOB B OCH3MHE
U KepocuHe. PacTBOPUMOCTb paziIMuUHBIX HEPTENPOAYKTOB (OCH3MH, KEPOCHH, JWU3EIbHOE TOIUIHBO,

BazeNuH, mapaduH) Ipyr B Apyre.

*k

37-38.

Ipupoanbiii 1 monyTHbIH HeQTAHOM ra3. CpaBHEHHE COCTaBa MPUPOJIHOTO U MOMYTHOTO Ta30B, UX
MPaKTUYECKOE UCTIOIb30BAHUE.

Kamennplii yrojib. OCHOBHbBIE HallPpaBJICHUS UCTIOJIb30BAHUS KaMEHHOTO yriisi. KokcoBanue
KaMEHHOTO YTJIsi, BXKHEHIINE MPOAYKThI 3TOTO Mpoliecca: KOKC, KAMEHHOYTOJIbHAsl CMOJ1a,
HaJcMouibHas BoAa. COeIMHEHHUs], BBIEISIEMbIE N3 KAMEHHOYTOJIbHOM cMOJIbL. [IpoayKThl, momy4yaemele
W3 HaJCMOJIbHOW BOJIBI.

DKOJIOTHUECKHE ACIIEKTHI I[O6I)I‘II/I, nepepa60T1<H 1 UCIIOJIb30BaHUA I'OPHOYNX UCKOIIACMBIX.

*k

39.

KonTponpHas pabota no pazueny «YTiIeBoJ0pOIb)

*kk

CamocrosiTesbHasi padboTa nmo pasaeny «YrJjeBoJIopoabh):

CocraBnenue GopMyI1 yriaeBOJOPOJIOB  PA3IUYHBIX TOMOJIOTUYECKUX PSAIAOB, H30MEPOB,

OIIpeZIeNICHUE UX Ha3BAHMU IO MEXAYHApPOAHON HOMEHKIIAType; PEIIECHUE 3a1a4 Ha ONIPENIETICHUE COCTABA BEILECTB;
COCTABJICHUE YPAaBHEHUM XMUMHUUYECKUX PEaKIIUM.

N3yuenne nCTOYHNKOB WH(OPMAITUH, TIOJITOTOBKA JOKJIAIOB, COOOIICHHH, Mpe3eHTAIIUN O 3HAUCHUH

YIJI€BOAOPOAOB M UX NMPOU3BOIAHBIX B OBITY M TPO(GECCHOHATBLHON I€ATEIbHOCTH.

Tema 1.7.

FPIIIPOKCI/IJIBHI)IC COCIMHCHUA

40.

Ctpoenue u kaaccupukanus cnuproB. Knaccudukanus cmupToB 1o TUITY yTIEBOAOPOTHOTO
pagukaia, Yucily THIPOKCUIBHBIX IPYIII U TUILYy aTOMa yIJIepoa, CBA3aHHOIO C THAPOKCUIBHOU
rpyNnou. IJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE TMIPOKCHIIBHON rpynnbl. BiusHue ctpoeHus

*k




CIIUPTOB Ha MX (PU3UYECKHE CBOMCTBA. MEXMOJICKYJIIpHAs BOJOPOIHAS CBA3b. [ OMOTOTHYECKUN Psif
IpeJeNbHBIX OHOATOMHBIX CIUPTOB. M30MepHst 1 HOMEHKJIaTypa ajJKaHOJIOB, UX o0Imas popmya.

JdemoncTpaumnu. Moieny MOJIEKYJT CIIUPTOB.

JlaGopaTopHble onbIThl. OOHApYyKEeHHE BOJBI B @3€0TPOITHON CMECH BOJIBI M STHJIOBOTO CIHUPTA.

41.

XumMuyeckHe CBOICTBAa aJIKAHOJIOB. PeakiMoHHas CIOCOOHOCTh WPEISTbHBIX OJHOATOMHBIX
cruptoB. CpaBHEHUE KHUCIOTHO-OCHOBHBIX CBOWMCTB OPraHUYECKMX M HEOPraHUYECKUX COEAUHEHHI,
conepxkammx OH-rpynmy: KuciaoT, OCHOBaHUA, aMQOTEPHBIX COSTUHEHUH (BOIBI, CIUPTOB). Peakiuwy,
MMOATBEPKIAIOIINE KHUCIIOTHBIE CBOMCTBAa CHUPTOB. Peaknum 3aMemieHuss THAPOKCUIIBHOM TPYIIIHI.
MexxMoeKyaspHasl ACTUApATalus CIUPTOB, YCIOBUS 00pa3zoBaHUsi MPOCThIX 3¢upoB. CloXHBIE
3¢upsl HEOPraHMYECKHMX M OPraHUYECKUX KHUCJIOT, peakuuu srepuduxanuu. OKucaeHue U
OKHCIIMUTENBHOE AETHUIPUPOBAHUE CITUPTOB.

*%

42.

Crnoco0bl moJsryyeHusi cnMPTOB. ['MOponu3 rajgoreHaJkaHoB. ['Maparanus ajakeHOB, YCIIOBUS €€

npoBefieHus. BoccraHoBieHne KapOOHUIIBHBIX COEAMHEHUH.

OTaenbHble MPeACTABUTEIHN AJIKAHOJI0B. MEeTaHOI, ero NpOMBIIUIEHHOE MOJy4YeHHe U TPUMEHEHNE
B IIPOMBIIIIJICHHOCTH. bruonorudeckoe aeiictere Mmeranona. Crernuduieckue crnocoObl MOIyIeHUS
ATUJIOBOTO criupTa. PU3HOIOTHYECKOe AeHCTBUE ATaHoa. [[puMeHenne aTaHoa B OBITY U B
npoecCHOHANIBHOM IeATEIPHOCTH MMOBapa, KOHTUTEPA.

0,5

*%

43.

MHoroaromuble cniupThl. M30Mepus 1 HOMEHKIIaTypa MpecTaBUTeNel IBYX- U TPEXaTOMHBIX
cupToB. OCOOCHHOCTH XUMHUYECKUX CBOMCTB MHOTOATOMHBIX CITUPTOB, UX KA4€CTBEHHOE
oOHapyxeHue. OTAeNnbHbIE MTPEICTABUTENN: STUICHIJIMKOIb, TIIUIIEPUH, CIIOCOOBI UX MOTYYEeHHUS,
MPaKTUYECKOE MPUMEHEHUE

0,5

*k

44.

IIpakTuyeckasi padoraNell. CpoiictBa crnupToB( HM3y4eHHE PACTBOPUMOCTH CIIUPTOB B BOJIE,
OKHCJICHHE CITUPTOB XpOMOBOW cmechlo. [lomyuenuwe mudTuioBoro s¢upa. [lomydenume riuimepara
MeJH).

fkk

45.

dDeHoJ1. DIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTpoeHHE deHoa. B3anMHOe BIusSHUE apoOMaTHIECKOTO
KOJIbIIA U TUAPOKCUIIBHOM TPYIIIBL.

XUMHYeCcKHe CBOMCTBA (heHOIa KaK (PYHKITUS €r0 XUMUYECKOTo CTpoeHus. bpomupoBanue geHosna
(KauecTBEHHAsl peaKIlysl), HUITPOBaHUE (MMKPUHOBAS KUCJIOTA, €€ CBOMCTBA U IPUMEHEHUE).

*k




3+
OO6pa3zoBanue OKpalIeHHBIX KOMILIEKCOB ¢ moHoM Fe” . [Ipumenenue ¢enomna. [Tonmyyenue dpenona B
IMPOMBIIIIJICHHOCTH.

IIpakTuyeckast pa6ora Nel2. PacrBopuMocTs B Bojae ¢eHona. KauecTBeHHBIC peaknuu Ha
¢deHon. 3aBUCUMOCTH PacTBOPUMOCTH (heHoJa B BOJE OT Temreparypsl. BzaumoneiictBue ¢enona c
pacTBopoM Mmenoun. Pacno3naBanme pacTBOpoB (peHOJNsATa HATpUs W KapOoHata HaTtpus (OapOoTax
BBIIBIXa€MOT'0 BO3]lyXa WIIM JEHCTBUE CHIIBHON KHCIOTHI). Pacmo3HaBaHue BOJHBIX pacTBOPOB ()eHoIa
U TIUIEPUHA.

Tema 1.8.

AJIbAErubl 1 KETOHDI

46.

T'omoJiornyeckue psiibl aJIbAern10B M KeTOHOB. [[oHATHE 0 KAPOOHUIBHBIX COCTUHEHUSX.
DNEeKTPOHHOE CTPOEHNE KapOOHMIBHOM Ipyniibl. Mi3oMepust 1 HOMEHKIIaTypa ajlbAeri10B U KETOHOB.
dusnueckue cBOHCTBa KapOOHUIBHBIX COSTUHEHUH.

0,5

*%

47-48.

XumMuyeckHe CBOICTBA aJbAerHA0B H KETOHOB. PeakiMoHHAas CIMOCOOHOCTh KapOOHWIBHBIX
COCIMHEHMI. Peaknnyu OKHCIIEHHsI allbIeTUJ0B, KA4ECTBEHHBIE PEAKIMU Ha aJbJACTHIHYIO TpYIILY.
Peakuuu nonukonaeHcanuu: oopazoBanue GeHoI0PpopMalIbIETHIHBIX CMOJ.

IpakTnyeckass padoraNel3. OkucieHue 3TaHoJa B 3TaHAIb PACKAJICHHONW MEIHOW IPOBOJIOKOMA.
Pacnio3naBanue pactBopa arneToHa u GopMalinHa.

*%

49.

IIpakTnyeckas padoraNel4. Anpaerujpl, UX CBOWCTBAa (M3yYEHHE BOCCTAHOBUTEJIBHBIX CBOMCTB
aNBJACTUIIOB:  pEaKIUsl  «CepeOpsHOro  3epkaja», BoccTaHoBieHWe ruapokcuma  memu(ll).
B3aumoneiictBue hopmanbaeruaa ¢ TuApoCcyabGUTOM HATPHS).

k%

50.

IIpumeHenne u nojydeHue KapOOHMJIBHBIX coeluHeHMil. [IprMeHeHue anbaernioB U KETOHOB B
OBITY W TPOMBINUICHHOCTH. AJBACTUIBI W KETOHBI B mpupone (ddupHbie Macia, (HEepOMOHBI).
[Tony4yenne KapOOHMIIBHBIX COEIMHEHMN OKHUCJICHHWEM CIUPTOB, TWApATalMel aJKUHOB, OKHCICHUEM
yriaeBoAopoAoB. OTaenbHbIE MPEACTABUTENN albAETHI0B U KETOHOB, CHELU(pHUECKHEe CHOCOOBl MX
IIOJIy4YEHUS U CBOMCTBA.

0,5

*%

Tema 1.9.

Kap0OoHoBbIe KHCJ0THI M HX IPOU3BOJHbIEC

51.

I'omoJiornyeckuii psaa npeaebHbIX OTHOOCHOBHBIX KAPOOHOBBIX KHCJIOT. [IoHsATHE O KApOOHOBHIX
KHCJIOTaX M UX KJaccH(UKanus. DIeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHIbHON

*%




rpymbl. ['OMOTOrHYecKuid psit IpeAeTbHBIX OJHOOCHOBHBIX KApOOHOBBIX KHCJIOT, X HOMEHKIIATYpa U
HU30MCpHs. MC)KMOHGKyJI}IpHBIe BOOOPOJHBIC CBA3H Kap6OKCI/IHBHBIX rpyiinn, ux BJIIMAHUC HA
(u3nvecKre cBOMCTBAa KapOOHOBBIX KHCIIOT.

52.

XuMHUYecKHue CBOHCTBA KAPOOHOBBIX KMCJIOT. Peakunu, WLTIOCTPUPYIONIUME KUCITOTHBIE CBOMCTBA U
UX CpaBHEHHE CO CBOMCTBaMH HEOpPraHmdyeckux Kucior. OOpa3oBaHue (QYHKIIMOHAIBHBIX
MIPOM3BOJHBIX KapOOHOBBIX KUCIOT. Peakuuu stepudukanuu. AHTHAPUABI KapOOHOBBIX KHUCIIOT, UX
IOJIyY€HHUE U IIPUMEHEHHUE.

*k

53.

IIpakTHyeckas padora Nel5. CpoiicTBa KHCJIOT: PaCTBOPUMOCTD Pa3IMYHBIX KapOOHOBBIX KUCIIOT B
Bozie. B3aumonelicTBue YKCYCHOM KHCJIOTHI C METAUIaMH W JPYTMMH BEIIEeCTBaMHU (B3aMMOJICHCTBUE
pacTBopa YKCYCHOM KHCIIOTBI C MarHueM, OKCHAOM LIMHKa, rugpokcuioM skenesa (III), pactBopom
KapOoOHaTa KaJus U cTeapara KaJius).

*kk

54.

Crnioco0blI mostyyeHusi KapoOOHOBBIX KUCJI0T. OT/Ae/IbHBbIE MPEACTABUTEIN U UX 3HaYeHue. OOmue
CHIOCOOBI TTOTYYEHUS: OKHCIICHUE AlTKAHOB, AIKCHOB, TICPBUYHBIX CIIUPTOB, albACTHAOB. BaxkHeiime
MIPEACTABUTEIN KAPOOHOBBIX KUCIIOT, UX OMOJIOTHYECKAst POJIb, CIIEIU(DUUECKUE CTIOCOOBI MTOTyYEHUS,
CBOMCTBA U IIPUMEHEHNE MYPAaBbUHOM, YKCYCHOM, TAJIbBMUTUHOBOM U CTEAPUHOBOM; aKpPUIIOBOU U
METaKpHUJIOBOH; OJICMHOBOH, JIMHOJIEBOM M JIMHOJICHOBOM; I1aBeJIeBOW; OEH30MHON KHUCIIOT.

JeMoHcTpanuu. 3HAKOMCTBO C (PU3MYECKUMH CBOMCTBAMHU BaKHEHIINX KapOOHOBBIX KUCIIOT.
Bosronka 6eH30iiHOM KUCIOTH. OTHOIIIEHNE Pa3IMYHBIX KAPOOHOBBIX KUCIIOT K BOJIC.

*k

55-56

Caoxubie 3¢upsbl. CTpoeHHE U HOMEHKIIATYpa CI0KHBIX d(UPOB, MEXKKIIACCOBAS H30MEPHS C
KapOOHOBBIMH KHcI0TaMH. CTIOCOOBI MOTyUYEHUs CI0KHBIX 3PupoB. OOGpaTUMOCTh peaKIuu
sTepudukanyu u HaKTophl, BIUIIONINE HA CMEIlleHUe paBHOBecHs. OOpa3oBaHME CIIOKHBIX
nonudpupos. [Tonustunentepedranar. Jlapcan kak mpencTaBUTENIb CHHTETHUECKUX BOJIOKOH.
XUMHUYECKHE CBOMCTBA U IPUMEHEHHUE CIIOKHBIX A(DHUPOB.

JdemoHcTpaumnu.

IIpakTnuyeckas padoral6. O3nakomieHHe ¢ OOpa3laMHu CIOXKHBIX 3(pUpoB. OTHOIIEHUE CIIOKHBIX
3(pUpPOB K BOJE M OPraHUYECKUM BellecTBaM. «BbiBefeHne» KUPHOTO MATHA C MOMOLIBIO CI0XKHOTO

adupa.

*%




57.

Kupsl. XKups! kak ciaoxHbie 3pups! raunepuHa. KapOGoHoBbIe KUCIOTHI, BXOSIINE B COCTAB XKHUPOB.
3aBUCUMOCTb KOHCUCTEHLIUU KUPOB OT UX COCTaBa. XMMUYECKHE CBONCTBA )KUPOB: THIPOIIN3,
OMBUICHHE, TUIpUpOBaHKe. buonoruueckas poib )KUPOB, X UCIIOIb30BAaHHUE B OBITY U
IIPOMBIIIJIEHHOCTH.

JemoncTpanuu. OTHOUIEHHE CIMBOYHOIO, MOJCOJHEYHOr0, MAIIMHHOTO Macel W MaprapuHa K
OpOMHOI BOJI€ U pacTBOPY MEpMaHTaHaTa Kausl.
JlabopaTropHble ONbITHI. PACTBOPUMOCTD KHUPOB B BOJIC M OPraHUYECKUX PACTBOPUTEIISIX.

*k

58.

Cou kap0OHOBBIX KHCJI0T. Mbina. CriocoOb! MOTydeHus cosieii: B3auMoieicTBUE KapOOHOBBIX
KHCJIOT ¢ METAJUIAMH, OCHOBHBIMHU OKCHJIaMH, OCHOBaHHSIMH, COJIIMU; IEIOYHON THAPOIIN3 CIIOKHBIX
3¢pupoB. XUMUUECKHE CBOMCTBA COJIEH KapOOHOBBIX KUCIIOT: THAPOIN3, PEAKIIMA HOHHOTO OOMEHA.
Mpbla, CyIIIHOCTh MOIOIIETO AeHCTBUSA. OTHOIICHHE MbLIA K KECTKON Boge. CUHTETUUECKUE MOIOIIINE
cpenctBa — CMC (neTepreHTsl), UX NPEUMYIIECTBA U HEJOCTATKH.

IpakTnyeckas padoraNel7 CpaBHEeHHE MOIOIIUX CBOMCTB X03MCTBEHHOr0 MblIa U CMC B sKecTKOM
BOJIE.

*%

59.

IIpakTuyeckas padora Nel8 ’Kupsbl, ux coiicrBa (CpaBHEHUE CTENIEHH HEHACHIIIEHHOCTH TBEPIOTO
U KuAKoro xkupoB. OmbuieHue xupa. [lonyueHne Mblia U1 U3ydeHHE €ro CBOMCTB: MeHOOOpa3oBaHue,
peaKIuyu MOHHOTO OOMEHA, THAPOIIN3, BBIICTICHIE CBOOOTHBIX )KUPHBIX KUCIIOT).

k%

Tema 1.10.

YriaeBoanl

60.

IMousitue 06 yriaeBogax. Knaccudukanus yrieBomoB. MoHO-, - ¥ TTOJIMCAXapUIbI, TPEICTABUTENN
Ka)KJIOM TPYIIIbI YIJIEBOAOB. bruosiornueckas poib yrieBoJ0B, UX 3HAYCHHUE B )KU3HU YEJIOBEKA U
oOmiecTBa.

Momnocaxapuabl. CTpoeHHe U onTHYecKas 30MepHusi MoHocaxapuaoB. X kinaccupukanus mno uuciy
aTOMOB yrjepoja W mpupojae KapOoHwIbHON rpymnmbel. Dopmynsl Dumepa u Xeyopca st
n300pakeHUs] MOJIEKYJ MOHOcaxapuaoB. OTHeceHHMe MOHocaxapuaoB K D- m L-psangy. Baxueiimme
MPEACTAaBUTEIN MOHO3.

Jemoncrpanun. OOpasifpl yriIeBOOB U U3ICTUI U3 HIX

*k

61-62.

['moko3a, cTpoeHHWE €€ MOJIeKYJdbl W (U3MYEeCKHue CBOHCTBA. Tayromepus. XHMHYECKUE
CBOMCTBA TJIIOKO3BI: PEAKIIMU IO aNbJIETUIHOMN Tpynne («cepeOpssHOTro 3epKajiay, OKUCICHUE a30THOM
KHUCJIOTOU, THAPUPOBaHKE). Peakiinu riiroko3sl Kak MHOTOaTOMHOI'O CIIMPTA: B3aUMO/IEHCTBHE TITFOKO3bI
¢ rugpokcuaoM Meau(ll) mpu KOMHAaTHOW TemmepaType M HarpeBaHuWu. PaznmuuHble THUIBI OpOXKEHHUs

*k




(ciupToBoe, MonoyHOKHcToe). [oko3a B mpupoae. buonornyeckas poyib M MPUMEHEHHE TIIOKO3bI.
@pykTo3a KaK U30Mep IoKo3bl. CpaBHEHNE CTPOEHUS MOJIEKYJIbl 1 XMMHUUECKHUX CBOMCTB IIFOKO3BI U
bpykTo36l. DpyKTO3a B IPUPOJIC U €€ OMOJIOTHUYECKas POJlb.

[Tento3bl. Pubo3a u nezokcupn603a Kak IpeCTaBUTENN allboNeHT03. CTpOSHNE MOJIEKYIL.
IIpakTuyeckasi padora Nel9. OznakomiieHre ¢ PU3NIESCKUMH CBOMCTBAMU TIIFOKO3bBI (anTeYHAs
yIaKoBKa, TaOJIETKH).

63.

IIpakTuueckas padora Ne2( I'tioko3a, eé cBoiicTBa (Peakuus «cepeOpsHOTO 3epKaia» TIIOKO3BI.
B3anmopeiicTBue rimroko3bl ¢ tuapokcuaom meau (11) mpu paznudabIx TeMneparypax).

skskosk

64.

Mucaxapuabl. CtpoeHue nucaxapuaoB. Crioco0 cousieHeHus UKIOB. BoccTanaBnuBaronme u
HCEBOCCTAHABJIMBAIOIIIUEC CBOﬁCTBa ;[Hcaxapm[OB KaK CJICACTBUEC COUYJICHCHUA IIUKIJIIA. CTpOCHI/Ie )41
XUMUYECKHUE CBOMCTBA caxapo3bl. TeXHOJIOTMYECKHE OCHOBBI TPOU3BOCTBA caxapo3bl. JIakTo3a u
MaJbT03a KaK U30MEphI Caxapo3bl.

JdemoncTpauuu. [Tonydenne caxapara Kanablus U BbIACICEHHE Caxapo3bl U3 pacTBOpa caxapara
kanpiusa. OTHOLIEHHE PacTBOPOB caxapo3bl ¥ ManbTo3bl K Cu(OH), npu HarpeBanum.
KucnoTHslil ruaponamns caxapossl.

JleiicTBre aMMHUagHOTO PacTBOpa OKCHa cepedpa Ha caxaposy.

*%

65-66.

Hoaucaxapuasl. O01iee crpoenue noaucaxapuaos. CTpoeHne MOJIEKYIbl Kpaxmala, aMuiio3a 1
amMuiIoneKkTuH. Pu3nyeckrue CBONCTBA KpaxMaa, ero HaxoXk/IeHHe B IPUPOJIe U OHOJIOrnYecKas poib.
I'mukoren. Xumuueckue cBoicTBa Kpaxmaia. CTpoeHHE 3IEMEHTAPHOIO 3BEHA LIEJUII0I03bl. BiusHue
CTPOEHUS MOJIMMEPHOM LienH Ha GU3NYECKHUe M XMMUYECKHE CBOMCTBA LIEUII0I03bl. ['unponus
LEJITI0JIO3bI, 00pPa30BaHKE CIOXKHBIX 3(UPOB ¢ HEOPrAaHUYECKHUMH U OPTaHUUECKUMH KHCIOTaMH.
[ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIN 1IeINK, BUCKO3a. HaxoxxaeHue B mpupoae u
Ouosiornyeckas poJb HeJUTr0s1036l. CpaBHEHHE CBOIMCTB KpaxMala U LeJUII0I036I.

JdemMoHcTpanuu. 3HaKOMCTBO ¢ 00pa3iiaMu MOoJIUcaxapuioB.
IIpakTnyeckas padoraNe21. JleiicTBue noia Ha Kpaxmad.

*%

67.

IIpakTnyeckas padora Ne22 OfHapy:KeHue YrjeBoJ0B B NpoaAyKTax nuranus (OOHapyxeHue
KpaxMasa ¢ IOMOIIbIO KaueCTBEHHON peakluu B MeJe, XJede, Horypre, MaprapuHe, MakKapoOHHBIX
u3genusx, kpynax. OOHapy>keHHe JaKTO3bl B MOJIOKE H Jp.).

k%




Tema 1.11.

AMMWHBI, AMHHOKH CJIOTBI, 0€JIKH

68

Kanaccndpukamus u nzomepusi amuHoB. [lorstue 06 amunax. [lepBudnble, BTOpUYHBIC U TPETUYHBIE
amuubl. Krnaccupukanuss aMHHOB 1O TUIY YIJICBOJOPOJHOTO pajvKajia M YHUCIy aMHHOTPYII B
Mouiekyne. ['omonoruueckue psjibl IpeaesbHbIX anudaTHIecKuX U apOMaTUYECKUX aMUHOB, H30MEpUs
1 HOMEHKJIaTypa.

Hemoncrpaunu. duznyueckue cBOMCTBA METUIIAMUHA: arperaTHOE COCTOSIHUE, IIBET, 3aMax,
OTHOIIIEHUE K BOJIE.

*k

69-70

XHMHYECKHE CBOICTBA aMUHOB. AMUHBI KAK OPTaHUYECKUE OCHOBAHMS, X CPAaBHEHNE C AMMHAKOM
U IPYTMMHU HEOPraHMYECKUMH OCHOBAaHUSIMU. CpaBHEHHE XUMHUYECKUX CBOWCTB alu(paTHYECKUX U
apoMaTtu4eckux aMuHoB. OOpa3oBaHue aMu0B. AHUIIMHOBBIE KpacuTenu. [IoHsITHE O CHHTETHYECKUX
BOJIOKHaX. [lommamMuael U nonMaMuaHble CHHTETUYECKHUE BOJIOKHA.

IlpumeHenune u mosydenne aMmuHoB. [lonmydenne amuHoB. Pabote H.H.3unnna.

JemMoHcTpanuu. B3aumoneicTBue aHWIMHA M METWIaMHUHA C BOAOM M Kucioramu. OkpamMBaHHe
TKaHEW aHUIVMHOBBIMH KPACHUTEISIMH.

IIpakTnyeckass padora Ne23. M3zroroBieHHe MIAPOCTEPKHEBBIX M OOBEMHBIX MOAETCH
MU30MEPHBIX AMUHOB.

*k

71.

AMUHOKUCJIOTHI. [IoHsATHE 00 aMUHOKHKCIOTaX, UX KiaccupuKamus u ctpoeHue. Onrudeckas
n30MepHsl o-aMUHOKUCIIOT. HoMeHkIaTypa aMHUHOKHCIIOT

*%

72.

XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT: JBOMCTBEHHOCTh KHUCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKHCIIOT U
cc HpI/I‘-II/IHbI; 6I/IHOH}IpHBIe HUOHBEI.; peaKL[I/II/I KOHIACHCAIIUN. HCHTI/II[HaSI CB3b.

demoncTpauuu. OOHapyxeHHe  (QYHKIIMOHAIBHBIX TPYNI B  MOJIGKYJaX  aMHHOKHUCIIOT.
Heirpanmuzanus menoun aMuHOKUCI0TOM. HelTpann3anus KucioTbl aMUHOKHCIIOTOM.
JlaGopaTropHbie ONBITHI

Oo6pazoBanue coneil runuHa. [TomydyeHne MeTHON CoNy TTHIMHA.

*k

73.

CuHTeTHYeCKHE BOJIOKHA: KaIllpoH, dHaHT. Kiaccudukanus BOJIOKOH.
[Tonmy4yeHre aMMHOKHUCIIOT, X IPUMEHEHUE U OHoornyeckast QyHKIIHSL.
Jemoncrpaunu. «Koyekiuys BOJIOKOH.

*k

74.

Beaxu. benku kak mnpupomHsle mommmepsl. llepBuuHas, BTOpHYHAs, TpPEeTHYHAs W YETBEPTUYHAS
CTPYKTYpbI 0esIKOB. PUOPMILISIPHBIE U TI00YISIpHBIE OCJIKH.

*k




IIpakTuyeckasi padoraNe24 PactBopeHue OCJIKOB B BOJAE U UX KOATYJISIIHS.

75.

XUMHYecKre CBOWCTBa OETIKOB: TOpEHHeE, ICHATypaus, THAPOJIN3, KaUeCTBEHHBIE (I[BETHBIC) PEAKIIUH.
buonornueckue ¢pynkuuu 0enkoB, ux 3HaueHue. benku kak komrnoHeHT nuuy. [Ipobnema GenkoBoro
TOJIOJIAaHMS U ITyTH €€ PeIICHHS.

*k

76.

IIpakTuyeckasi padora Ne25 CpoiicTBa OenkoB: (neHaTypanusi OeliKa; IIBETHBIC PEAKIUH OEJIKOB,;
oOHapykeHHe Oellka B KypUHOM SIHIIE U MOJIOKE).

fkk

Tema 1.12.

A30Tc0;[ep>lcamne IeTCPOUMKINYCCKHE COCTMHCHUS. HyKJ’IeI/IHOBLIe KHCJIOTbI

77.

A3oTcozepkalue reTepouuKINYeCKHe COEIUHEHNS.
IIpakTuyeckasi padora Ne26. M3roTosneHrne 0ObEMHBIX U IIAPOCTEPIKHEBBIX MOJENCH a30THCTBIX
TETEPOIIUKIIOB.

*%

78.

HyxkJiienHOBbIe KHCIA0TbI. HyKIeMHOBBIE KMCIIOTBI Kak IPUPOAHBIE ToauMepbl. Hykmeoruusl, ux
ctpoenue, npumepsl. [lonstue IHK nu PHK. Ctpoenue JIHK, ee nepBuuHas u BTOpuYHas CTPYKTypa.
Pabotet ®@.Kpuka u JI.Yorcona. KommiaemMeHTapHOCTh a30THCTBIX OcHOBaHWM. Permkamms JIHK.
Hemoncrpaunu. Mogens wMonekynasl JIHK, JIEMOHCTpAILMSl TMPUHIUIIA KOMIUIEMEHTAPHOCTH
A30TUCTBIX OCHOBAHUM.

0,5

79.

Oco6ennoctu crpoernss PHK. Tumbt PHK u ux 6unonornueckue ¢pynknuu. [ToHsATHE O TPOUYHOM KOJIE
(xonone). buocunTes 6enka B )KUBOU KieTke. ['eHHast nHXeHepus u OnorexHonorusi. TpaHCreHHbIe
(GbopMBbI pacTeHU U KUBOTHBIX.

AT® u AJ1®, ux B3auMonpeBpalieHre U poJib 3TOr0 MPoliecca B MPUPOJIE.

0,5

*k

80.

IIpakTuyeckasi padora Ne27. PemeHue 5SKCIEpUMEHTAIBHBIX 3alad  Ha HMJICHTH(PUKAIUIO
OpraHUYeCKUX BelecTB ( B TOM YHUCJIE MIACTMACC U BOJIOKOH ).

fkk

Tema 1.13.

buosornyeckn akTUBHbLIE COCINMHCHHUA

81

®epmenThl. [ToHATHE O hepMeHTaX KaK O OMOJOTHYECKHX KaTaIM3aTopax OEIKOBOU MPUPO/IBI.
OCoOEHHOCTH CTPOEHUS U CBOMCTB B CPAaBHEHUU C HEOPTAaHUYECKUMHU KaTaTu3aTOPaMHU.
Knaccudukamms pepmerToB. OCOOEHHOCTH CTPOEHUS U CBOWCTB (PEPMEHTOB: CEIEKTUBHOCTh U
3¢ HEKTUBHOCTH. 3aBUCUMOCTh aKTUBHOCTH (DEPMEHTOB OT Temreparypsl ¥ pH cpensl. 3HaueHue
(dbepMeHTOB B OMOJIOTUHU M TPUMEHEHHE B TIPOMBIIIIICHHOCTH.

*k




JdemoncTpauuu. CpaBHeHue ckopoctu pasnoxenus H,O, mop nefictBuem depmMeHTa KaTaia3bl
u Heoprannyeckux katanuzatopos: KI, FeCl;, MnO, IIpakTuyeckas padora.
JlelicTBME aMHIJIO3bI CIIFOHBI HA KpaxXmMaJl.

82 Buramunsbl. [lonstue o Butammuax. Mx knaccudukamus u obGo3HaueHue. Hopma motpeGiieHus ok
BUTaMUHOB. BomopactBopumelie (Ha mpumepe ButamuaoB C, rpynmnsl B u P) u sxupopactBopumbie (Ha
npuMmepe ButaMuHOB A, D u E). ABUTaMHHO3BI, THUIEPBUTAMHUHO3Bl W THUIOBHUTAMHHO3BI, HX
npoduIaKTUKa.
demoncTpanuu. OOpasnpbl BUTAaMUHHBIX mpernapaTtoB. [lonmuButamunsl. WMmmoctpanuu dotorpaduit
KUBOTHBIX C PA3IMYHBIMU (HOPMaMU aBUTAMUHO30B.
83. IIpakTuueckasi padora Ne28. OO6HapyXeHHE BUTAMUHOB B MPOAYKTax nutanus. (OOHapyxeHne ke
BUTaMHMHA A B nojiconHeuHoM maciie. O6HapyxeHue Butamuna C B si6;109HOM coke. Omnpenenenue
BuTamMuHa D B ppIOBEM KUPE WM KYPUHOM JKEITKE. )
84 T'opmonsbl. [loHsATHE O TrOpMOHAX Kak OHOJNOTMYECKH AKTUBHBIX BEIIECTBAX, BBIMOTHIIONINX %
SHAOKPUHHYIO PETYISALHUIO KU3HEACSITeNIbHOCTH opranu3MoB. Kiaccugukanus TOpMOHOB: CTEPOUIBL,
MPOM3BOJIHBIE AMHHOKHUCIIOT, TOJHMIENTHIHBIE M OEJIKOBbIE TOPMOHBI. OTHENbHBIE MPEACTABUTEIH:
ACTPAJNOJ, TECTOCTEPOH, HHCYIHMH, ajapeHanuH. JlemoHcTrpammu. Ilmakar ¢ wuzoOpakeHuem
CTPYKTYPHBIX (OpMYJ 3CTpaauoia, TECTOCTEpPOHA, aJpeHalnHa. B3amMmoneiicTBue aapeHanuHa C
pactBopoMm FeCls. benkoBast mpupoa nHCynMHa (MIBETHAS Peakius Ha OCJIKH)..
85. JlekapcrBa. [ToHsiTHE O JEeKapcTBax KaK XUMHOTEpPANEBTUUECKUX  Mpenaparax. KpaTkue wx
HCTOPUYECKHUE CBEJICHUS O BOSHUKHOBEHUH U PA3BUTHH XUMHUOTEpanuu. [ pymnbl IeKapcTB:
cynbhamuapl (CTpENTONN 1), AHTUOMOTHKY (TIEHUIMIJUINH ), aHTUITUPETUKH (aCTIUPHH ), aHATTBT € THKH
(aHanpruH). MexaHusM JeMCTBUS HEKOTOPBIX JEKAPCTBEHHBIX NIPENApaToOB, CTPOEHUE MOJIEKYII,
MIPOrHO3UPOBAHUE CBOMCTB HA OCHOBE aHAN3a XMMHUYECKOTO CTPOSHHS. AHTUOMOTUKH, UX
KJaccu(uKanus Mo CTPOSHUIO, TUITY M CIIEKTPY JeicTBHs. besonacHbie criocoObl MpUMEHEHHUS,
JIEKapCTBEHHBIC (DOPMBI.
Jemoncrpauuu. [lnakatel uam KoxorpaMmel ¢ (GopMyiaamMH aMuaa CyJab(aHWIOBOH KHUCIOTHI,
IUTUAPO(ONHUEBbI U JIOKHON IUTHAPO(dOINEBOl KUCIOT, OCH3WINEHUIWIINHA, TETPAlUKINHA,
nedorakcuma, acliupHHa.
86. IIpakTuuyeckass padora Ne29. OOHapyxeHHe acIHpUHA B TOTOBOW JIeKapCTBEHHOU (opme. AHanu3 ok

JIEKAPCTBEHHBIX MPENapaToB, MPOU3BOAHBIX CATUIWIOBONM KHCIOTHL. AHAJINW3 JIEKapCTBEHHBIX




MIpernapaToB, IPOU3BOIHBIX #n-aMUHO(EHOA.

87.

IToBTOpeHmEe, 0000IeHNe MaTepraia Kypca OpraHndeCKOl XUMUHN

*k

88.

KonTpomnpHas paboTta (MTOrOBOE 3aHITHE )

CamocrosiTesbHas padora nmo pasgeny «Kuciaopoacoaepxammye u a30Tcoepkamye OpraHudecKue coeJHHEeHU:

CocraBnenue GopMyJl OpraHUUECKUX COCTUHEHUH  Pa3IMYHbIX T'OMOJIOTUYECKUX PSAIO0B, HU30MEPOB, ONpEIeTICHHE UX
Ha3BaHMM 110 MEKIYHAPOJHOW U TPUBHAILHOM HOMEHKJIATYPE; PEILICHNE 3a]1a4 Ha ONIPEIEICHUE COCTaBa BEILIECTB;
COCTaBJICHHE YPABHEHUIM XUMHUECKHX PEAKINH, XapaKTePU3YIOIIUX CBOMCTBA OpraHMUYEeCKUX COCTUHEHUI.

N3ydenne ncTouHNKOB WH(GOPMAIIMH, ITOJrOTOBKA TOKJIAI0B, COOOIIEHHH, TPE3eHTAINI O 3HAYCHUN CITUPTOB,
aJbJIErU1I0B, KApOOHOBBIX KHUCIIOT, CII0OXKHBIX 3(HUPOB, )KUPOB, YIIIEBOJOB, OEIKOB, BATAMUHOB, JIEKAPCTBEHHBIX
MpPemapaToB U JPYTUX COSAMHEHH B OBITY, B MUTAHUU U MPOPECCHOHAIBHON eATEIHHOCTH; O PAIlHOHATHPHOM TUTAHHH,
COXPAaHEHWH BUTAMUHOB B NPOIIECCE NPUTOTOBJICHHMSI UK.

89- 90 [loBTOpEHNE OCHOBHBIX KJIACCOB OPTaHUYECKUX COETMHEHUN 2
Paznea 2. OBIIIAA 1 HEOPTAHUYECKASA XUMUSA 81
Tema 2.1. XuMHs — HAyKa 0 BellecTBax 3
91-92 CocraB BemecTBa. XuMuieckue 37eMeHThl. CIocoObl CyIeCTBOBAHUS XUMHUUECKUX IEMEHTOB: aTOMBI, 2 ok

IPOCTHIE U CIIOJKHBIE BEIlleCTBA. BelecTBa MOCTOSHHOTO U MEPEMEHHOTO COCTaBa. 3aKOH MOCTOSHCTBA
CoCTaBa BellecTB. BerecTBa MOJIIEKYJIIPHOTO M HEMOJIEKYIISIpHOTO cTpoeHus. CriocoObl 0TOOpakeHus
MOJIEKYJI: MOJIEKYJIIPHBIE M CTPYKTYPHbIE (DOPMYJIbI; IIAPOCTEPKHEBBIE M MACIITAOHbIE IPOCTPAHCTBEHHBIE
(Crroapra—bpurieba) Mmoenu MOJIEKyI.

N3mepenune BemecTBa. Macca aToMOB U MOJIEKYJI. ATOMHAasl €IUHUIA MacChl. OTHOCHUTENBHBIE aTOMHAs U
MOHCKy.]ISIpHaH MAacCCHI. KOJII/I‘IGCTBO BCIIECTBA U € AUHUIILI €T0 I/I3MepeHI/I$II MOJIb, MMOJIb, KMOJIb. qI/ICHO
ABoranpo. MonsipHas macca.

ArperaTHbie COCTOSIHUS BellleCTBA: TBEpIoe (KpUCTALTUIECKOe U aMOpHOE), )KUIKOE U ra3000pa3Hoe.
3akoH ABOrajipo  €ro cleACTBUsI.  MOJSpHBIA 00bEM BEIIECTB B Ta3000pa3HOM COCTOSIHHH.
OO0bearHEHHBIN ra30BbIN 3aK0H U ypaBHeHHEe MeHaeneeBa—Knanelpona.

CwMmecn BemecTB. Pazanuans MEXKAY CMECAMU U XUMHYCCKUMH COCANHCHUSAMMU. MaccoBas 1 00beMHas JO0JIH
KOMIIOHCHTOB CMCCH.

JlemoncTpanuu. ONBITH, WUTFOCTPUPYIONTNE 3aKOH COXPAaHEHHS Macchl BemecTB. Habop Mozeneit aToMoB 1




MouiekyJl. HekoTopsie BemecTBa KouuecTBOM 1 Mok, Moiens MOJISIpHOTO 00beMa ra3oB.
JlaboparopHbie onbITbl. V3roToBIeHNE MOJENE MOJEKYT HEKOTOPBIX OPraHMYECKUX M HEOPraHMYECKUX
BEIIIECTB.

93 IIpakTuyeckass padora Ne30 Ouncrtka BemecTB (GUIBTPOBAHHEM W JUCTWUIAIMENH. OUHCTKa BEUIECTB ki
NIEPEKPUCTATUIM3ALUCH.
CamocrosiTeqbHasi padora. Pemenue 3a1a4 Ha HAXO0KI€HUE OTHOCUTEILHON MOJIEKYISIPHOM MaccChl; KOJIMYECTBA BEIIIECTBA,
MOJISIPHOM MaccChl; C UCIOJIB30BAHUEM 3aKOHA ABOTaJpO M €ro CIEACTBUS.; MOJISIPHOTO 00beMa BEIIECTB B ra3000pa3HOM
COCTOSTHUH.
Tema 2.2. Crpoenne atoma
94 ATOM — ci102kHAas yacTuna. JlokazarenbcTBa CI0XKHOCTA CTPOCHHS aTOMa: KaTOJIHbIE U PEHTT€HOBCKHUE wx
ayad, GoTodPdeKT, paguoaKTUBHOCTD, JICKTPOIH3.
[Tnanerapnas momens atoma 3. Pesepdopna. Crpoenume aroma mo H. Bopy. CoBpemeHHBIE
MPEJICTaBICHUs O CTPOCHUH aToMa. KopmycKyIsspHO-BOTHOBOM Ayallu3M YacTHI] MUKPOMUDA.
CocTaB aTOMHOI0 s1/1pa — HYKJIOHBI: IPOTOHBI U HEUTPOHBI. 1130TONBI M HYKJINBI. Y CTOHYMBOCTD SEP.
95-96 DJIeKTPOHHAs 000/109Ka aTOMOB. [{oHsATHE 00 IEKTPOHHON OpOUTAIH U SJIEKTPOHHOM oOJake. KBaHTOBBIE ok
Yycia: IJ1aBHOE, OpOUTabHOE (TOO0YHOE), MAarHUTHOE U CIIMHOBOE. Pacripenienenue 3JeKTPOHOB 110
SHEPreTUYEeCKUM YPOBHSM, OIYPOBHSIM U OpOUTAISIM B COOTBETCTBHH C IPUHIIUIIOM HAUMEHBIIEH SHEPTUH,
npurImnoM [laynu u npasmwiom ['yHna. D1eKTpoOHHBIE KOH(DUTYpAIIH AaTOMOB XUMUYECKUX JIEMEHTOB.
97 BaneHTHBIE BO3MOXKHOCTH aTOMOB XUMUYECKHX HJIEMEHTOB. *x
DJeKTpOHHAs KIacCU(UKAIM XUMUYECKHX dJIEMEHTOB: S-, p-, d-, [~2JI€MEHTHI.
Tema 2.3. Iepuoauyeckuii 3akon u Ilepnoanyeckas cucrema xumudeckux 1eMenToB /.. MenaeneeBa
98 OTtkpobiTue [lepuoguyeckoro 3akona. [IpeanocsuIky: HakomIeHHE (PAKTOIOTHIECKOTO MaTepuaa, paboTh ok
npenmecrsenaukoB (M.B. JleGepeiinepa, A.D. [llankyprya, /Ix.A. Hetonenzca, JI.FO. Meiiepa), cbe3n
xuMHKOB B Kapicpys, nmuunoctabsie kadectBa .M. MengeneeBa. Otkpoitue .M. MenneneeBbiMm
[Iepnoanueckoro 3akoHa.
99-100 Ilepuoauveckuii 3aKoH U cTpoeHue aroma. M3oromnsl. COBpEMEHHOE MOHATHE XUMHUECKOTO 2JIEMEHTA. ok

3akoHOMepHOCTH ['. Mo3znu.
CoBpemennas popmynupoBka [leproaudeckoro 3akoHa.




[Tepuoauueckas cuctema u crpoeHrue aroma. GU3nUecKrii CMBICI MOPAIKOBOTO HOMEPA 3JIEMEHTOB,
HOMEPOB TPYIILI U ieproza. JlemoncTpamun. Paznuansie BapuanThel Tabuib! [leprnoanueckoil cucTeMsr
xumudeckux snemenToB .M. Menneneena.

101-102

[Iepuonnueckoe U3MEHEHHE CBOMCTB 2JIEMEHTOB: PaJinyCa aToMa; YHEPIrUU HOHU3ALNHY;
JNEKTPOOTPHULATENLHOCTH. [ [pHUMHEI N3MEHEHNS METAIIIMYECKUX U HEMETAJUINYECKUX CBOMCTB DJIEMEHTOB B
rpymnmnax U nepuojax, B TOM Yhciie OONBbIINX U CBEPXOOIIBIINX.

3nauenue [leprnonnueckoro 3akona u [lepuognyeckoii cucteMbl XuMuueckux 3mnemeHToB [[.1. Menneneena
JUISl pa3BUTHS HAYKHU U IOHUMAaHUs XUMUYECKOW KapTUHBI MUDA.

JdemoncTpauuu. Paznmuuneie BapuanTsl TaOimibl [leprognyeckoit cuctemMbl xuMudeckux asnemeHToB J[.U.
MenneneeBa. OOpa3ibl MPOCTHIX BELIECTB OKCHJIOB U TUAPOKCUI0B 31emMenToB 11 mepuona.

JlaGoparopHble onbiTbl. CpaBHEHHE CBOWCTB TMPOCTHIX BEIIECTB, OKCHUIOB M THIPOKCHUJIOB
anemenToB I nepuona.

k3

CamocrosiTesibHas padora.
CocTaBiieHne AJIEKTPOHHBIX U AJEKTpOrpapuieckux GopMysl XUMHUYECKUX 3JIEMEHTOB;

N3ydenne ncToyHMKOB HH(POPMALIKH, TIOATOTOBKA JOKIIAZ0B, COOOIIEHUH, TPE3EHTAINI 0 HCTOPHU KIIacCU(UKALIUT
XUMHUYECKUX 3JIEMEHTOB, 3HaueHUH [lepuonnyeckoro 3akoHa.

Tema 2.4.

CrtpoeHue BemecTBa

3k

103-104

ITonsaTHe 0 XMMHYECKO#l CBsi3M. THUIIBI XMMHYECKHX CBS3€i: KOBaJCHTHAs, WOHHAs, METa/uIddecKas H
BOJIOPOIHASL.

KoBanenTHasi xumuyeckasi cBsi3b. /[Ba MexaHn3Ma 00pa3oBaHUs dTOU CBSI3M: OOMEHHBIN U JIOHOPHO-
aKHeHTOpHBIﬁ. OCHOBHBI@ HapaMeTpH OTOro THUIla CBA3U: AJIWMHA, HpO‘-IHOCTB, YTOJI CBsA3U NN BaHeHTHBIﬁ
yroi. OCHOBHBIE CBOWCTBA KOBAJCHTHOM CBSI3H: HACBHIIIIEHHOCTh, MOJSPU3YEMOCTh U IPOYHOCTD.
DIEKTPOOTPULIATETHHOCTD U KIacCU(UKAINA KOBAJEHTHBIX CBA3€H M0 ’TOMY NPU3HAKY: MOJIApHAs U
HeToJIsSIpHasi KOBaJIEHTHBIE CBsI3U. [10JIIpHOCTD CBSA3U U MONSAPHOCTH MOJIEKYJIbL. CItoco0 nmepeKkphIBaHUsS
AJICKTPOHHBIX OpOUTAIeH 1 Ki1acCHu(pUKAIMA KOBAJICHTHBIX CBSI3€H 10 3TOMY MPHU3HAKY: G- U T-CBSI3H.
KpaTHOCTb KOBaJIEHTHBIX CBsI3eH M KJIACCH(PHUKAIMA UX MO0 ’TOMY IPU3HAKY: OJMHAPHBIE, TBOWHBIE, TPOWHBIE,
MOJIyTOpHBIE. THITHI KPUCTAUTMYECKUX PEIIETOK Y BEIMIECTB C 3TUM THUIIOM CBSI3U: aTOMHBIE 1 MOJIEKYJISIPHBIC.

sk




dusndyeckre CBOMCTBA BEIIECTB C dTUMU KPUCTATNIMYECKUMHA PEIICTKAMMU.

JdemoncTpauuu. Mozeiu MOJIEKYJI pa3IndHON apXUTEKTypbl. Moenu U3 BO3AYIIHBIX IAPOB
TPOCTPAHCTBEHHOTO PACIIONOKEHHUS Sp-, SP°-, SpP°-THOPHIHBIX opouTaeil. Moae s KpHCTaLTHIeCKHX
pELIETOK PA3JIMYHOIO TUIIA.

105-106 Honnasi xumuyeckasi CBsi3b, KaKk KpaliHUH Cilydail KOBaJIEHTHOM MOJISIPHOM CBsI3M MexaHu3M oOpa3oBaHUs ok
MOHHOU CBSI3U. IOHHBIE KPUCTANINYECKUE PEIIETKU U CBOKMCTBA BEILIECTB C TAKUMHU KPUCTAJUIAMHU.
MeTtajiinyeckasi XMuMHY€CKas CBA3b, KaK 0COOBIN THIT XUMHYECKOU CBSI3U, CYIIECTBYIOIINA B METAIIaX U
cmaBax. Ee oTinung u ¢X0ACTBO ¢ KOBAJICHTHON U MOHHOM CBA3IMHU. CBOMCTBA METAJUINYECKON CBSI3H.
Mertannnyeckue KpUCTaNIMYECKUE PEIIETKH U CBOMCTBA BEIIECTB C TAKUMH KPUCTAJIIIAMH.
Bonopoanasi xumMuueckasi ¢Bsi3b. Mexanusm oOpa3zoBaHus Takoi cBsi3u. Ee knaccudukarus:
MEKMOJIEKYJISIpHAsl U BHYTPUMOJIEKYJISIpHASI BOJOPOIHBIE CBSI3U. MOJIEKYIISIPHBIE KPUCTAITTIMYECKUE PEIIETKH
JUISL 9TOTO THMA CBA3U. PU3NYECKUEe CBOKMCTBA BEIIECTB C BOJOPOIHOM CBA3BIO. brojornueckas posib
BOJIOPOJIHBIX CBS3EH B OpraHU3AIMK CTPYKTYpP OHOTIOIIMMEPOB.

Enunas npuposa XUMUYECKHUX CBSI3€il: HAJIMUME PA3JIMYHBIX TUINOB CBSI3€ B OJHOM BEILECTBE,
nepexo] OJTHOrO TUMA CBSI3U B APYTOM U T.1I.
JdemoHncTpauuu. Mojenu MOJIEKYJl Pa3IMYHON apXUTEKTYypbl. MOJENN KPHUCTAUIMYECKUX PELIETOK

paznuunoro tuna. Monenu monekyn JIHK u Genka.

107-108 KomniexkcooOpasoBanue. [IoHSITHE 0 KOMIUIEKCHBIX coeMHEHUsIX. KoOpIMHAIIMOHHOE YUCIIO0 *x
KOMIUTIEKCO0Opa3zoBatest. BHyTpeHHss 1 BHEITHIS cepa KoMIuiekcoB. HoMeHKIaTypa KOMIUIEKCHBIX
coenuHeHni. 1Ix 3HaueHue.
JlaGopaTopHble omnbIThI. B3auMmoneiicTBue MHOTOAaTOMHBIX CHHPTOB C  (DETMHIOBON  KUAKOCTBIO.

+ +

KavecTBeHHBIE peaklIMy HA HOHBI Fe’" u Fe.

109-110 [ToBTOpeHue, 0600IIeHNE MaTepraia 1mo Temam 2.1-2.4 ok
KonTponsHas pabora.

Tema 2.5. Ioammepnl




111-112

Heopranuveckue nosmmmepsl. [lonmrumepsl — mpocThie BenecTBa ¢ aTOMHOM KPUCTAJUIMUYECKON PEIIETKOM:
QIJIOTPOIHBIE BUJIOM3MEHEHUS yrieposa (anmas, rpaduT, KapouH, QyiiepeH — B3aUMOCBSA3b THOPHIN3AIIH
opOuTanel y aToMOB yIiiepo/ia ¢ IPOCTPAHCTBEHHBIM CTPOEHUEM AJUIOTPOIHBIX MOU(DUKALINIA); CEJIEH U
TEJULYpP LIETIOYEYHOr0 CTpoeHus. [lonumepsl — Cl107KHbIE BELIECTBA ¢ AaTOMHOM KPUCTAINIMYECKON PEIIETKOMN:
KBapIl, KpeMHe3eM (JUOKCUIHBIC COSAMHEHUS KPEMHHSI ), KOPYH]T (OKCH] aTFOMUHHUS ) U aJTFOMOCHITUKATHI
(ToseBbIe MIMATHI, CITI0/A, KAaOIHH). MuHepanbl 1 ropHble nopoasl. Cepa miactuyeckas. MuHepaibHOe
BOJIOKHO — acOecT. 3HaueHne HeOpraHMYECKUX MPUPOAHBIX OJTMMEPOB B (POPMHUPOBAHUU OJTHOM M3
TeOJIOTHYECKUX 000JI09eK 3eMIIH — JIUTOC(]EpHI.

JemoncTpanuu. Komnekun MuHEpanoB ¥ TOpHBIX MOpoJa. MUHEpaIbHOE BOJOKHO — acOecT W M3JeNnus U3
HETO.
IIpakTnyeckas padora Ne31. O3HakomieHue ¢ 00pa3liaMu MHHEPAJIOB U TOPHBIX MOPO/I.

K3k

113-114

Opranuyeckue noaumepbl. CriocoObl NX MOMYyYEHUS: PEaKIMK MOJIUMEPU3aLUU U peaklun
nojaukoHaeHcauuu. CTpyKTypbl IOJIMMEPOB: JINHENHHBIE, Pa3BETBICHHBIE U IPOCTPAHCTBEHHBIE.
CTpyKTypHpOBaHHE MOJIUMEPOB: ByJIKaHU3AIMS KaydyKOB, TyOneHne OeKoB, OTBEpKACHHE
MOJINKOH/ICHCAILIMOHHBIX OJIUMEPOB.

Knaccugukanus nonuMepoB Mo pa3IHdHbIM MPU3HAKAM.
JemoncTpauuu. Komiekiuuy miactmacc, KayaykoB, BoJIOKOH. Mogenu mosekyn 6enkos, JIHK, PHK.
IIpakTnyeckass padora Ne32. OznakomiieHHe ¢ oOpaslamH IUIacTMacc, BOJOKOH, KaydykoB. IIpoBepka
MJIACTMACC Ha TOPIOYECTh, OTHOIIEHUE K pacTBOpPaM KHCIOT, IIejo4ell u okuciaureneil. CpaBHEHUE CBOMCTB
TEPMOPEAKTUBHBIX U TEPMOIUIACTUYHBIX IacTtMacc. [loaydyeHne HUTEH U3 KalpOHOBOM WM JIABCAaHOBOU
cMmoubl. OGHapyKeHHe XJI0pa B MOJUBUHWIXIIOPHIE.

3k

Tema 2.6.

JlncnepcHblie cucTeMbl

E ™S

115-116

IMonsTHe 0 TUCHEPCHBIX cucTeMax. Kiiaccupukanus TUCIEPCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHoro
COCTOSIHUS IUCTIEPCHOHHON CpeIbl M TUCTIEPCHOM (pa3bl, a Tarkke Mo pa3Mepy ux vactuil. [ pydoaucnepcHbie
CUCTEMBI: IMYJIbCUH U CYCTICH3UU. TOHKOAUCIIEPCHBIE CHCTEMBI: KOJIJIOUTHBIC (30JIM M TelIi) U UCTUHHBIC
(MOTNeKyIsIpHBIC, MOJICKYJISIPHO-UOHHBIC U HOHHBIE). Oddexr Tunnansa. Koarynsius B KOJUTOMIHBIX
pactBopax. CHHEpE3UC B TelifX.

JeMoncTpanum. Buasl 1ucnepcHbIX CUCTEM U UX XapaKTepHble Mpu3Haku. [IpoxoxkeHue qyda cBeTa yepes
KOJUTOWIHbIE U UCTUHHBIE pacTBOPHI (3 dexT Tunmans).

Jlaboparopubie onbIThl. [lomydenne cycrnensuu cepsl U kanudonu. [lomydyenrne sMynbCUU PACTUTEIBHOTO
maca u 6ensona. [Tomydenne 30515 kpaxmana. [lomyuenue 3055 cepbl U3 THOCYNIb(aTa HATPUS.

sk




117-118

3HayeHMe JTUCIEPCHBIX CUCTEM B KMBOI M HEXUBOU NMPUPOAE U MPAKTUUECKOH )KU3HH UEIOBEKA. DMYJIbCUU
U CYCIIEH3MHU B CTPOUTENILCTBE, MUIIEBOM U MEIUIIMHCKON MPOMBIIIIIEHHOCTH, KOCMeTHKe. buonoruueckue,
MEAMIMHCKUE U TEXHOJIOIMUECKHE 30J11. 3HaU€HUE Iejleil B opraHu3alui )KMBoW MaTepuu. buonornueckue,
NUILEBbIe, MEAUIIMHCKHE, KocMeTHueckue renu. CHHepes3uc Kak GpakTop, onpeaesoui CpoK TOAHOCTH
NPOAYKIIMH Ha OCHOBE Tesieil. CBepThIBaHHE KPOBU KaK OMOJIOTUYECKHI CHHEPE3UC, €ro 3HaUeHHeE.

*%

CamocrosiTesibHas pa6ora. OmnpenereHne BUa XUMUYECKOU CBS3U 0 (hOpMyiaM COSTUHEHUH.
N3ydeHre ncTouHUKOB HHGOpMALIUK, MOATOTOBKA JTOKIa/10B, COOOLIEHH, MPE3eHTAINil 0 HEOPTaHUYECKUX U OPTraHHUYECKUX
MOJINMEpax, AUCIIEPCHBIX CUCTEMAX, UX 3HAYCHUH B OBITY U MUIIEBON MPOMBIIUICHHOCTH.

Tema 2.7.

XuMHYEeCKHEe peakuu

119-120

Kanaccupukanus XuMuyeCcKMX peakiuid B OpraHn4ecko U Heopranudeckoi xummu. [Tonsarue o
XUMHUYEeCKOH peakiuu. Peakiuu, naymue 6e3 n3MeHEeHHsI KaueCTBEHHOTO COCTaBa BEIIECTB: aJNIOTPOIU3AIUS
U n3oMepuzanus. Peakuuu, uaymue ¢ ”3MEHEHUEM COCTaBa BEIIECTB: M0 YHUCIY U XapaKTepy pearupyromnmx
U 00pa3yromuxcs BEIIeCTB (pa3ioKeHus, COeIMHeHN, 3aMeIeHHs], 00OMeHa); IO U3MEHEHHUIO CTeTeHei
OKHCJICHUS JIEMEHTOB (OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE U HE OKHUCIUTENbHO-BOCCTAHOBUTEIILHBIC
peaKIym); o TeTI0BOMY dPQEKTy (9K30- M FIHAOTEPMHUUYECKHE); TIO (a3ze (TOMO- U TeTepOreHHEIE); IO
HarpaBJIeHUI0 (0OpaTUMbIE M HEOOpaTUMBIE); 10 UCTTOJIH30BAHUIO KaTaIM3aTopa (KaTaTUTUYECKHUE U
HEKaTAJIUTHYECKHE); IO MEXaHU3MY (paJuKalbHbIe, MOJIEKYJIIPHBIE U HOHHBIE).

Hemouncrpauuu. [Ipespamenue kpacHoro ¢ocdopa B Oemblii; KUCI0poaa — B 030H. Mojenu OytaHa u
u3zo0yrana. [lonydyenue kucnopoaa u3 MepoKCcHIa BOIOPOAA U BOJBI; AeTHaApaTalus dtanona. [lemouka
npespatmieanii P — P,Os — H3PO,; cBoiiCTBa yKCYCHOM KUCIOTHI; PEaKIIuU, UAYITHE C 00pa30BaHHEM
OocCaJKka, ra3a u BOJbI, CBOMCTBA MCTAJIJIOB, OKUCJICHUC aJIBACTU/Ia B KUCJIOTY U CITUPTA B aJIbACTU/I. PeaKL[I/II/I
TOPEHUS; peaKlMK SHAOTEPMUYECKUE Ha IPUMEPE PEaKIIUU pa3lioKeHus (3TaHoIa, KaTHUIHON CeNnuTPBI,
OmxpomMara aMMOHHS) ¥ 9K30TepPMUYECKUE HA TIPUMEPE peaKinii coeTnHeHus (00ecIiBeUnBaHHE OPOMHOMA
BOJIBI M paCTBOpA MepMaHraHata Kajusi STUJICHOM, TallleHNue U3BECTH U IIp.).

sk

121-122

BeposiTHOCTh NPOTEKAHUA XUMHYECKUX peakumii. BuyTpennss sueprus, suransnus. TernoBoit a¢ ekt
XUMUYECKHUX peakuuid. Tepmoxumuueckue ypaBHeHus. CTaHIapTHASI SHTATBITNAS PEAKINi 1 00pa30BaHuUs
BeniecTB. 3akoH ['.M. 'ecca u ero cienctBus. DHTponus

k3

123-124

Ckopoctb xumudeckux peakuuid. [loHstue o ckopoctu peakiuid. CKOPOCTh TOMO- U T€TEPOTC€HHOMH
peakiuu. JHepIusi aKTUBALINH.

3k




@aKTOpbl, BIHMSIONIME HAa CKOPOCTh XHUMHYECKOW peakuuu. [Ipupoma pearupyrommx BeIECTB.
Temmnepatypa (3akon Bant-I'odda). Konnenrparnusa. Karanuzatopsl U Kataau3: rOMO- U T€TEPOTreHHBIN, UX
MexaHu3Mbl. DepMeHTB, UX CPaBHEHHE C HEOPraHWYECKUMH KaTaln3aTopaMH. 3aBHCHUMOCTh CKOpPOCTH
peaKkiuii OT MOBEPXHOCTU COMPUKOCHOBEHUSI PEArupyIOIIUX BEIIECTB.

JdemoncTpannu. B3anMmoneiicTBHE I[IMHKAa C pPAacTBOPAMHM COJISTHOM W CEpHOW KHUCIOT TMpPU Pa3HbIX
TEMIIEPATYPAX, PA3HbIX KOHLIEHTPALMIX COJSHOW KUCJIOTHI; pa3joKeHHe NEPOKCHIA KUCIOPOJa ¢ TOMOILBIO
okcuna mapranma(lV), karamasbl CBIpOro msica U ChIporo kaprodens. BzaummoselicTBue MUHKA pa3IudHON
MOBEPXHOCTH (TIOPOIIKA, IMBUTH, TPaHyJ) C KUCIOTOH. MOJAENbh «KHUISAIIETO CIO0s». 3aBUCHMOCTb CTEIECHH
AJIEKTPOJIUTUYECKON JTUCCOIMAIUA YKCYCHOM KHCJIOTHI OT pasbaBinenus. CpaBuenue cpoiicte 0,1 H
pacTBOPOB CEPHOM M CEPHUCTOM KUCIIOT; MyPaBbUHON U YKCYCHOM KHCIJIOT; TUAPOKCUIOB JINTHs, HATPUS U
KaJIAS.

125-126 O0paTuMoCcTh XMMHYECKHUX peakiuii. XuMu4ecKkoe papHoBecue. [[oHATHE 0 XUMHYECKOM PAaBHOBECHUU. 2 ok
PasHoBecHBIE KOHIICHTpAaInu. I[I/IHaMI/I‘-IHOCTB XUMHUYCCKOT'O paBHOBECHUA. CDaKTOpBI, BIIMAOIINEC HA
CMeIlleHHEe PaBHOBECHS: KOHLIEHTpalLUs, AaBlieHue, TeMreparypa (nmpunuui Jle lllarense).
JdemoncTpanun. CMenieHne paBHOBECHS B CUCTEME:! Fe’* +3 CNS - Fe(CNS)s; oMbUIeHHE )KUPOB, PEAKIINU
TepUPHUKAIMUA. 3aBUCHUMOCTb CTENEHU OJIEKTPOJUTHUYECKOW JUCCOLMAIMM YKCYCHOM KHCIOTBI OT
pasbaBiieHus.
CamocrosiTesqibHasi padoTa. YNpakHEHUS HA ONPEETICHUE TUIIOB XMMUYECKUX PEAKIIMI 10 pa3HbIM MPU3HAKAM;
OIIpeieJICHUE PU3HAKOB CMEIIEHUS PABHOBECHS.
Hrorosas pagora 3a 1 kypc 1
UTOroO: 127
4acoB
Bropoii kypc.
Tema 2.8. PacTBOpbI 6
*k3k

1.

IonsiTue o pacTBopax. PU3UKO-XUMHUYECKasi IPUPOJIA PACTBOPEHUS U PacTBOPOB. B3anmoaeiicteue
pPacTBOPUTEIS U PACTBOPEHHOTO BeliecTBa. PacTBopuMocTh BemiecTB. CriocoObl BEIPAKESHHS KOHIICHTPAIHH
pPacTBOPOB: MaccoBas J0JIsl PACTBOPEHHOI'0 BellecTBa (IIPOLEHTHAs ), MOJIIpHasl.




IpakTnueckas padora Ne33 [IpurorosiieHre pacCTBOPOB pa3IUYHBIX BUIOB KOHIIEHTPALIUH.

ks

Teopust 3JIEKTPOIUTHYECKOH JUCCONMANMU. MeXaHU3M TUCCOLMALNN BEIECTB C PA3JIMYHBIMYA TUIIAMU
XUMHUYECKHX CBsi3el. BKilag pycCKUX yUeHBIX B pa3BUTHE MPEICTABICHUN 00 3JIEKTPOTUTHYECKON
mucconnanuu. OCHOBHBIE MTOJIOKEHHS TEOPUH JJIEKTPOJIUTHYECKON aucconuanyuy. CTeneHp
AIIEKTPOIIUTUYECKOH TUCCOIalnu U (pakTopsl ee 3aBUCUMOCTU. CUIIbHBIE U CPETHUE DIEKTPOITUTHI.

Huccounanusa Bonbl. Bogopoaueiii nmokazarenb. Cpena BOJHBIX pacTBOPOB 3JIEKTPOJUTOB. Peakiuu
0o0OMeHa B BOJIHBIX PAaCTBOPAX JIEKTPOIUTOB.

Jdemoncrpaumu. CpaBHEHHE  BJIEKTPONPOBOJHOCTH  PACTBOPOB  AIEKTPOJUTOB. (CmelieHue
pPaBHOBECHS TUCCONMANNU CIA0bIX KUCIOT. JlabopaTopHble ONMbITHI. XapakTep MUCCOLUALNU Pa3IAIHBIX
TUIPOKCHIOB

3k

I'uaposn3 xak oOMeHHBIH mporecc. HeoOpaTHMBbIi rupoian3 OpraHuyecKiX 1 HEOPraHUIeCKUX COeTMHEHUN
Y €T0 3HAYECHUE B IPAKTUYECKOHN NEATEIbHOCTH YEJI0BEKa.

OO6patumslii ruponus coneil. Ctynenvarsiii ruaponus. [lpakTnyeckoe npuMeHeHue THAPOIn3a.
lM'uaponu3 oprannyeckux BemiecTB (OCNKOB, JKMPOB, YIIEBOAOB, MOTUHYKICOTHIOB, AT®D) u ero
Ouosornyeckoe u mpakrudeckoe 3HaueHne. OMbUICHHE )XUPOB. Peakuus sTepudukanmy.

Jdemoncrpaumu. MHaukaTopsl W HM3MEHEHHME HUX OKpPACKW B pa3HbiX cpeaax. CepHOKHUCIBIA H
(epMEeHTaTUBHBIA TUAPONIU3 YIrIeBOAOB. ['maponus kapOOHATOB, Cynb(PATOB M CHIMKATOB INEIOYHBIX
MeTaisioB; HUTpaToB cBuHUA(Il) min nuHKa, XIopuaa aMMOHHUS.

k3

CamocrosiTeqbHasi padora. Pemienue 3aiad Ha onpeiesieHHe paCTBOPUMOCTH BEIIECTB, MACCOBOM JOJIM PaCTBOPEHHOTO
BeniecTsa (%), MOJIsIpHOM KOHIIEHTpaiu. CocTaBIeHHE YPAaBHEHUH PEAKIMI TMCCOLMALIMN U THAPOJIN3a PA3INYHbBIX BELECTB.

Tema 2.9.

OKHCANTENBLHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu. 3JI€KTp0XP[MI/I‘leCKP[e MmpoueccChl

7-8

OxucauTeTbHO-BOCCTAHOBUTE/IbHBIE peakuu. CTeneHb OKucieHus. BoccTaHOBUTENN U OKUCITUTEINH.
OxuciieHre 1 BOCCTAHOBJICHUE. BajkHeHIIIe OKUCIUTEIN M BOCCTAaHOBUTENN. BoccTaHOBHTEIIHFHBIE CBOMCTBA
MCTAJIJIOB — HpOCTLIX BCIICCTB. OKI/ICHI/ITCHBHBIC 1 BOCCTAHOBHUTCJIIBHBIC CBOﬁCTBa HEMCTAJIJIOB — HpOCTBIX
BelecTB. BoccTaHOBUTENbHBIE CBOMCTBA BEIIECTB, 00pa30BaHHBIX AJIEMEHTAMH B HU3IIIEH (OTPUIIATEITLHON)
CTCIICHU OKUCJICHUA. OKI/ICJII/ITCHLHBIG CBOﬁCTBa BCHICCTB, 06pa30BaHHBIX 3JICMCHTAMHU B BBICIH€I>'I
(TOTIOKUTENbHOM ) CTenieHU OKucIeHUsI. OKUCITUTEIbHBIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA BEIIECTB,

k3




O6pa3OBaHHBIX OJIEMEHTAMH B IIPOMEKYTOUHBIX CTCIICHAX OKUCIICHUS.

Knaccupukanuss  OKMCIUTEIbHO-BOCCTAHOBHUTEJIbHBIX  peakuu. Peakuuum  MeXaTroMHOro U
MEXMOJEKYIIPHOTO  OKUCJICHMSI-BOCCTAHOBIEHHUS.  Peaknuu  BHYTPUMOJEKYISPHOIO  OKUCJICHHMS-
BOCCTAHOBJICHUSL. PeaKI_[I/II/I CaAMOOKHUCJIICHUA-CaMOBOCCTAaHOBJICHU L (I[HCHpOHOpI_[I/IOHI/IpOBaHI/IH).

Metonbl  COCTaBIIEHMSI  YPaBHEHUM  OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX  peakiuid. Merton
SJICKTPOHHOT'O 6ancha. Bnusnane CpCAbl Ha MPOTCKAHNEC OKUCIIMTCIIbHO-BOCCTAHOBUTCIILHBIX ITPOLICCCOB.

JlemoncTpauuu. BoccranoBnenue muxpomara kamusi ITuHKOM. BoccranoBnenue okcuma menu(Il)
yriieM U BOJOpoJoM. BoccraHoBiieHHE NUXpoMara Kaiusl 3THIOBBIM cUPTOM. OKUCIUTENbHBIE CBOWCTBA
a30THOM KUCIOTHI. OKUCIUTEIbHBIE CBOMCTBA JUXpOoMaTa KaJusl.

JlabopaTopHbie onbIThbl. B3aumoneicTBUE METaUIOB C HEMETaUIaMH, a TAaK)K€ C pacTBOpaMHU CoOJieH U
pacTBopamMu KUCIOT. B3aumoneicTBue CEpHOM M a30THOW KHUCIOT € MeApt0. OKUCIUTEIbHBIE CBOMCTBA
NepMaHraHaTa Kajaus B pa3jIuvHbIX Cpeax.

9-10

XuMHYecKHe HCTOYHMKH TOKA. DJIEKTPOAHbIE IOTEHIUANBI. P cTaHAapTHBIX 3JIEKTPOIHBIX TIOTEHIIMAJIOB
(9EKTPOXUMMUECKUH s/l HANpsKEHUH MeTaluioB). ['albBaHNYECKHE 3JIEMEHThI U IPUHIIMIIBI UX paOOTHI.
CocraBieHue ralbBaHUYECKHX 3JIeMeHTOB. OOpa3zoBaHKe TaTbBAHWYECKHX Map MPH XUMHUYECKUX TpoIieccax.
["anpBaHMYECKHE IIEMEHTHI, IPUMEHSAEMbIE B )KU3HU: CBUHIIOBAsI aKKyMYJISITOpHAs OaTtapes, HUKellb-
KaJMHEBbIe OaTapeH, TOIUIMBHBIE 2JIeMeHTHI. JleMOHCTpanuu. . ['anpBaHYECKE SIIEMEHTHI M OaTapeiki.

k3

11-12

DJIEKTPOJIM3 PACIIIIAaBOB U BOJHBIX PaCTBOPOB 3JeKTpoauToB. [Iporieccrl, mpoucxosiiye Ha KaToie 1
aHoJie. YpaBHEHUS JIEKTPOXUMUYECKUX MTPOLECCOB. DJIEKTPOJIU3 BOAHBIX PACTBOPOB C HHEPTHBIMU
3NEKTPOAAMHU. DIEKTPOIN3 BOJAHBIX PACTBOPOB C PACTBOPUMBIMU 3JIeKTpojaMu. [IpakTuyeckoe npuMeHeHe
AIIEKTPOJIN3A.

JdemoHcTpanmu. DiekTponu3 pacTBopa xiopuaa meau(1l).

*k

CamocrositeabHasi padora. CocTaBlieHHE YPAaBHEHUN OKUCIUTEIbHO-

BOCCTAaHOBUTCIIbBHBIX peaKuHﬁ, QJICKTPOXUMHUYCCKUX IMPOLECCOB, I'aJIbBAHUYCCKHUX 3JICMCHTOB.

W3ydeHre ncTOUHMKOB MHGOpMaIUK, MOATOTOBKA JTOKJIA/I0B, COOOLICHH, MPe3eHTAlMi 0 XUMUYECKIX HCTOYHUKAX TOKa, UX
3HA4YCHUHU B 6BITy, MPAKTUYCCKOM NPUMCHCHHUHU 3JICKTPOJIN3a.




Tema 2.10.

Kanaccupukanus Bemects. [IpocTbie BemecTBa

13-14

Kanaccupukanus Heopranmveckux BemiectB. [IpocTeie u cioxnbie BeniecTBa. OKCHIbI, UX
knaccudukanus. I'mapokcuasl (OCHOBaHUS, KUCIOPOACOACPKAIINE KUCTOThI, aM()OTEPHBIC TUAPOKCHUIBI ).
Kucnotsl, ux knaccudpuxarus. OcHoBanus, ux kinaccudukaius. Comu cpeHue, KUCIble, OCHOBHBIE U
KOMILIICKCHBIC.

Hemoncrpauuu. Komreknusa  «Knaccudukanys HEOPraHMYECKHMX — BEIIECTB» W 0OpasIlsl
npencraButeneld  knaccoB. Komnekmus —«Kmaccudukamuss OpraHMYecKMX — BEMIECTB» U 00pasifsl
MPEJCTaBUTENEH KIIACCOB.

Jla6opaTopHsblie onbIThl. O3HAKOMIICHHE ¢ 00pa3aMu MPeJICTaBUTENICH KIaCCOB HEOPTaHUYECKUX BEIIECTB.
O3HakoMyIeHHE ¢ 00pa3liaMu MpeCTaBUTENIEH KJIAaCCOB OPraHUYECKUX BEIIECTB.

3k

15-16

Metassl. [Tonoxenne meramioB B [lepuogudeckoit cucteMe 1 0COOEHHOCTH CTPOCHUS X aTOMOB.
[IpocTele BemecTBa — METaUIbL: CTPOSHHE KPUCTAIIIOB U METAJUINYECKass XMMUYecKas cBs3b. O0mue
¢duznyeckue CBOMCTBa METAIIOB M UX BOCCTAHOBUTENIbHBIE CBOMCTBA: B3aUMOICHCTBHE C HEMETAJIAMU
(KuCIOopoaAOM, TaJIOT€HaMH, CEPOM, a30TOM, BOJIOPOJIOM), BOJOM, KUCIOTaMH, PACTBOPAMHU COJIEH,
OpraHMYECKUMH BeUleCTBaMH (CIUPTAMHU, TajloreHalKaHaMH, (PEHOIOM, KUCIOTaMt ), co mienodaMu. OKCHIbI
U TUAPOKCHUABI METAJIJIOB. 3aBHCUMOCTH CBOMCTB 3THX COG,Z[I/IHGHI/Iﬁ OT CTEIICHEH OKMCIICHHS METaIJIOB.
3HaueHue METaUIOB B IPUPOJIE U )KU3HU OPraHU3MOB, B MPOEeCCHH MoBapa, KOHIUTEpa.

JdeMoHcTpanuu. Mozenu KpUCTAIUIMYECKUX PEUIETOK MeTaylIoB. KoJuleKiys MeTauioB ¢ pa3HbIMU
(Gu3nyeckuMu cBoMcTBaMU. B3aumoseiicTBre JINTHS, HATpUsl, MarHUs U JKeJe3a ¢ KUCIOPOIOM; IETOYHBIX
METAJUIOB C BOJIOM, CIMpTaMH, (PeHOJIOM; IIMHKA C PACTBOPAMU COJISTHOM U CEPHON KUCIIOT; HATPUS C CEPOH;
AIIOMHUHUS C HOAOM; XKeJle3a ¢ paCTBOPOM MEIHOTO KyIOpOca; aIFOMUHMS C PpACTBOPOM €JIKOTO HATpa.

JlabopaTopuble omnbIThl. . B3aumoneiicTBME MeETalIOB € pacTBOpaMU KHUCIOT M COJEH.
B3aumoneiicTBue IMHKAa WIM ATIOMUHHS C PAcTBOpaMU KHUCIOT M 1ieiodei. OKpallMBaHHE IUITaMEHU
KaTHOHAMH ILEJIOYHBIX U HIEJ0YHO3EMEIIbHBIX METAIIOB.

3k

17-18

Koppo3ust meranios. [lonstue koppo3un. Xumudeckast KOppo3ust. DIEKTPOXUMHUYECKAs] KOPPO3HSL.
Crioco0b! 3aIUThl METAIIOB OT KOPPO3HH.

O0umme cnocoObI NOJTy4eHHs MeTaI0B. MeTasuibl B pupoje. Meramnyprus 4 ee BUbl: Upo-, THAPO- U
ANEKTPOMETAILTYPrus. DIEKTPOIN3 PACIIIIABOB U PACTBOPOB COECAMHEHUN METAIIJIOB U €r0 MPaKTHYECKOe
3HAUEHHUE.
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Jdemoncrpannu. . Koppo3usi MeTaJJIOB B 3aBUCUMOCTH OT YCJIOBUM. 3al[uTa METAJIOB OT KOPPO3UH:
00pa3siibl «HepKABEEK), 3aIUTHBIX TOKpbITHH. Konnekuwust py.

19-20 Hemertanbl. [Tonoxenne HeMeTauIOB B MEPUOANIECKON CHCTEME, OCOOCHHOCTH CTPOCHHS X aTOMOB. 2 ok
DIEeKTPOOTPULIATENHHOCTb.
bnaropognbie ra3pl. DJIEKTPOHHOE CTPOEHUE AaTOMOB OJaropoAHBIX Tra3oB M OCOOEHHOCTH UX
XUMHUYECKHUX U PU3NIECKUX CBOUCTB.
Hemeramnsl — mpocTeie BemiecTBa. ATOMHOE M MOJIGKYJISIPHOE HUX CTpOEHHE. AJUIOTPONUS.
XuMHuueckue cBorMcTBa HeMeTamioB. OKUCIUTENbHBIE CBOMCTBA: B3aUMOJEHCTBUE C METANIaMU, BOJIOPOJIOM,
MEHEee AIEKTPOOTPHUIIATETbHBIMA HEMETAJUIAMU, HEKOTOPBIMH CJIO0XHBIMU BelllecTBaMu. BoccTaHOBUTENbHBIE
CBOWCTBA HEMETAUIOB B PEAKIUAX C (TOPOM, KHUCIOPOAOM, CIOXKHBIMU BEIIECTBAMHU-OKHCIUTEIISIMH
(a30THOM U CEPHOM KUCIOTaMH H JIp.).
JemMoncTpanun. Mojenn KpUCTAJUIMYECKUX PEIIETOK HWoja, anmasza, rpadura. AJUIOTPOMHs
dbocdopa, cepbl, KHCIOPOIa.
JlabopaTopHble ONBITHI.
[Tonyuenue u cBoiicTBa kuciaopoja. [lonyuenne u cBoiictBa Bogopoja. [lonydenune miacTuuecKoil cepsl,
XUMHUYECKHE CBOMCTBA cepbl. CBOWCTBA YIUIs: aICOPOITMOHHBIC, BOCCTAHOBUTEIHHBIEC.
Tema 2.11. OCHOBHbBIE KJIACCHI HEOPTAHMYECKUX M OPTaHUYeCKUX COeIMHEHN I 10
21-22 Boaopoanbie coenuHeHus1 HeMeTa/LUI0B. [lonydyeHrne aMMHaka M XJOPOBOAOPOJAa CHHTE30M M KOCBEHHO. 2 *k

dusnueckue coiictsa. OTHOIIEHNE K BOJE: KUCIOTHO-OCHOBHEIE CBOVMCTBA.
IIpakTnyeckas padora Ne3(15). IlomydeHue XJIOpOBOZOpOAA U COJISHOM KHUCIIOTBI, MX CBOMCTBA.
[Tonydyenue aMmMuaka, €ro CBOMCTBa.

Oxcuabl 1 aHTHAPHABI KAPOOHOBBIX KHEJI0T. HeconeoOpa3zyromye u coyieo0pa3yromire OKCHIbI.
Kucnotasie okcuibl, ux cBoiicTBa. OCHOBHBIE OKCHIBI, UX CBOMCTBA. AM(OTEPHBIE OKCHIIBI, UX CBOHCTBA.
3aBUCHUMOCTh CBOMCTB OKCHOB METAJJIOB OT CTETIEHH OKUCICHHSI. AHTHAPHUABI KApOOHOBBIX KHCIIOT KaK
AHAJIOTH KUCIIOTHBIX OKCUJIOB.

JemoncTpauuu. Komiekiiuy KHCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCUIOB, IEMOHCTPAIINS UX CBOMCTB.
JlabopaTopHubie onbIThl. [lonydueHne u CBOMCTBA YIIEKUCIIOrO rasa.




23-24

Kucaorbl opranuyeckue u Heopranudeckue. KucioTsl B cBeTe TEOPUU dJIEKTPOTUTHUECKON AUCCOIUALIIH.
Kucnotsl B cBete npotonutuieckoii Teopun. Knaccupukanus opraHMuecKuX U HEOPraHUYECKUX KUCIIOT.
OO61ue cBOMCTBA KUCIIOT: B3aUMOJIEHCTBUE OPraHUYECKUX U HEOPTraHMYECKHUX KUCIIOT C METalllaMH,
OCHOBHBIMH U aM(OTEPHBIMU OKCUJAMH U TUAPOKCHIAMH, C COJIIMHU, 00pa30BaHUE CIOKHBIX 3(DUPOB.
OcoOeHHOCTH CBOMCTB KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT.

JemoHcTpanuu. B3anMoeiicTBre KOHIIEHTPUPOBAHHBIX a30THOM M CEPHOM KHUCIOT, a TaKkKe pa30aBiIeHHON
A30THOM KHUCIIOTHI ¢ MeIbI0. Peakius «cepeOpsHoTo 3epKaliay i MypaBbUHON KUCITOTHL. JIabopaTopHble
onbIThl. CBOWCTBA COJITHOM, CepHOH (pa30aBIeHHOI) U YKCYCHOM KHCIIOT.

K3k

25-26

OcHoBaHMsI OpraHuvecKue U Heopranudeckue. OCHOBaHUS B CBETE TEOPHUH AJIEKTPOTUTUUECKOM
nuccornanuu. OCHOBAaHUS B CBETE MPOTOIUTHUECKON Teopuu. Kimaccudukaryst opraHn4eckux u
HEOPraHWYECKUX OCHOBAaHUM. XMMHUYECKHE CBOMCTBA IIEI0YE M HEPACTBOPUMBIX OCHOBaHUH. CBOMCTBA
6CCKI/ICJIOPOI[HBIX OCHOBaHUII: aMMHaKa 1 aMUHOB. B3anMHoO€e BIMSIHIE aTOMOB B MOJICKYJIC aHUJIMHA.

JemoncTpanun. BzanMonelicTBre pacTBopa rHIpOKCHIA HATPUsI ¢ KUCIOTHBIMHU OKCUIAMH (OKCHIIOM
dochopa(V)), amporepHbIMH THIPOKCUAAMH (THAPOKCUIOM IIMHKA). B3aumoseiicTBue aMmuaka ¢
XJIOPOBOJIOPOJIOM M BOJOW. AHAJIOTUYHO ISl METUJIAaMHUHA.

JlabopaTopHble onbIThI. B3aumoneiicTBue ruapokcuaa Hatpus ¢ cosimu (cynbharom menu(Il) u
XJIOPUJIOM aMMOHUS). PaznoxxeHne ruipokcuia Meu.

3k

27-28

AMdoTepHbIe OPraHMYecKre 1 HeOpraHuyeckue coenHeHnss. AM(pOTEepHbIE OCHOBAHUS B CBETE
MPOTOJIUTUYECKON TEOPUH. AM(POTEPHOCTH OKCHIOB U TUAPOKCUIIOB MIEPEXOIHBIX METAIJIOB!
B3aMMOJIEMCTBHE C KUCIOTaMU U ILEJI0YaMH.

Coau. Knaccudukarus 1 XuMu4eckrue cBOicTBa cosieil. OCOOEHHOCTH CBOMCTB COJIeH OpraHWYECKUX U
HEOPTraHUYECKUX KHUCIIOT.

JemoncTpauumn. BzaumopeiictBue pacTBopa THUIPOKCHIA HaTpus, aM(GOTEpHBIMH TUAPOKCUAAMHU
(ruapoKcuAOM LIMHKA). B3anmoelicTBre aMUHOKHUCIIOT ¢ KUCJIOTaMU U IIETOYaMH.

Jlaboparopubie onbIThbl. [lonydueHne u amdoTepHBIE CBOWCTBA THIPOKCHIA amtoMuHus. [lomydenue
JKECTKOU BOJIbI U U3yYEHHUE €€ CBOMCTB. Y CTPAHECHUE BPEMEHHOM U IIOCTOSIHHOM KECTKOCTH.

k3

29-30

I'eHeTn4yeckasi ¢BI3b MeXK1Yy KJIacCaMH OPraHNYeCKMX M HeOpraHn4yeckux coeqnHenmi. Ilonsarue o
T€HETHYECKOM CBSI3M M TEHETUYECKUX PSIaX B HEOPTaHUYECKOM U OPTAaHUYECKOW XUMUU. [ eHeTHUECKE Psibl
MeTaJuia (Ha MpuMepe KaJlbLus U Kelle3a), HeMeTasia (Cepbl U KPEMHUs ), TEPEXOJHOTO dJIEMEHTa (LIMHKA).
['eHeTnyeckue psapl U TeHETUYECKas CBSI3b B OpraHu4eckoi XuMun. EAMHCTBO MUpa BElIeCTB.
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JleMoHcTpaMu. ¢ KUCITOTaMH | 1esiogaMu. OCyIIeCTBICHHE TIEPEXOI0B:
Ca — Ca0 — Cay(POy), — Ca(OH),

P — P,Os5 — H;POy4

Cu - CuO — CuSO4 — Cu(OH); > CuO —» Cu

C2H5OH —> C2H4 —> C2H4BI‘2

CamocrosiTesibHast padora.

Tema 2.12.

XuMud 2JIeMEHTOB

31-32

S-DJIEMEHTBI.
Boxaopoa. [IBolicTtBeHHOE TTos10)KeHUE Boaopoa B [lepuonnueckon cucreme. M3oromnsl Bogopoaa. Tsokenast
BoZa. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA BOAOPO/IA, €r0 MOIyYeHUE U NpUMeHeHue. Poib
BOJIOPO/Ia B JKMBOM U HEKUBOU IPUPOJIE.

Bopna. Ponb BozibI Kak cpe1oo0pa3yroniero BeniecTBa KIeTKH. DKOJIOTHYECKHE aCTIeKThl BOIOMOIb30BaHUS.
JaeMenThl IA-rpynnsi. [llenounsie Metamnpl. O0mas XapakTepuCTUKA MIETOYHBIX METAJIJIOB HA OCHOBAaHUU
nonoxkenus B Ilepuognueckoit cucrteme snemeHTtoB .M. MenaeneeBa u ctpoeHus aroMoB. [lomydenue,
¢u3nUecKrue U XMMUYECKHE CBOICTBA IIEIIOUHBIX METaIOB. KaTHOHBI MIETOYHBIX METAJJIOB KaK BaKHEHIIast
XUMHUYecKast (opmMa uX CyIIeCTBOBAHUS, PETYJISATHBHAsl POJIb KaTUOHOB KalMsl U HATpUsl B JKUBOM KIIETKeE.
[Ipupoanble coeqMHEHMS HATPUS U Kallusl, UX 3HAYCHHUE.
uemeHThl ITA-rpynnsl. O0mmas XxapakTepuCcTUKa MICJIOYHO3EMETBHBIX META/UIOB U MarHusi HA OCHOBAaHUU
nonoxenus: B [lepuoanueckoii cucreme snementoB J.M. MengeneeBa u crpoenust atomoB. Kanbuwmii, ero
nojlyueHue, (u3nueckue M XMMHUYECKHe CBOWCTBAa. BakHeline coeqWHEHUS KallbLis, UX 3HAUYEHUE U
npumMeHenue. Kanpiuii B mpupoje, ero Onosoruyeckasi pois.

Jemonctpanun. Komnekuuu mnpocThIX  BEIMIECTB, OOpa30BaHHBIX JJIEMEHTAMH  PAa3JIUYHBIX
AIIEKTPOHHBIX ceMelcTB. Koieknuum MuHEpanoB W TOpHbIX nopox. JlaGoparopHsle ombiThl. M3yueHue
CBOMCTB MPOCTBIX BEUIECTB U COETMHEHUH S-3JIEMEHTOB.

3k

33-34

p-DJIEMEHTBL.
AmoMmuHuii. XapakTepuCTHKA aJIFOMUHHS HA OCHOBAaHUM 10JI0KeHus B Ileproanueckoil cucreme 371eMEHTOB

.. MenneneeBa u ctpoeHust atroma. [lonydenue, pusndeckne 1 XUMUIECKHAE CBOMCTBA aTFOMHHMS.
Baxueiiue coequHEeHUs aJIOMUHNSA, UX CBOMCTBA, 3HAaYCHHE U IpUMeHeHue. [IpupoaHbie coeTnHeHNs
AIFOMUHUS.

Yriepoa u kpemHuii. O0mmas xapakTepUCTHKAa HA OCHOBAaHMM MX NOJOXeHus B llepmonmueckoil cucreme

3k




J.1. MenneneeBa u crpoeHusi atoma. I[IpocTeie BemecTBa, 00pa3oBaHHBIE dTUMHU dJIeMeHTaMH. OKCHIBI U
THUAPOKCUABI YIiepoJa M KpeMHus. BaxueWliue coinu yroibHOW M KpEeMHHEBOM KucioT. CuiMKaTHas
IIPOMBIIITIEHHOCTh

JaemenTbl IVA-rpynnbl. OOmas XapakTepuCTUKa 3J€MEHTOB 3TOW TPYNIbl HA OCHOBAHWU HX
nonoxkenus B Ilepuonnueckoit cucreme snemeHToB J.M. MenaeneeBa u cTpoeHHs] aTOMOB. YTJIEPOJ U €ro
aiorponust. CBoWcTBAa AIIOTPONMHBIX MOAM(DUKALUHN yriiepoaa, WX 3HaueHHe u mpuMeHeHue. OKCHIBI U
THUAPOKCUABI YIIEPOAA M KPEMHUS, UX XMMHUYECKHE CBOWCTBA. COJM yrOJIBHOM M KPEMHHEBBIX KHCIOT, X
3HayeHue W npumeHeHue. lIpupomooOpasyromas poiab yriepoaa Ui XKUBOW U KpEeMHHs — JJIsi HEKUBOU
IIPUPOJBIL.

I[eMOHCTpaI.[I/II/I. KOJIJIGKLII/II/I MMpOCThIX BCIICCTB, 06p8.30BaHHBIX QJICMCHTAMH PAa3JIMYHBIX JJICKTPOHHBIX
ceMeiicTB. Koyekiiuu MuHEpaaoB U TOPHBIX TOPOJ. XHUMHUYECKHE CBOMCTBA yriepoa.

Oxcuppl yriaeposa ¢ pa3InyHbIMU CTENIEHSIMH OKUCIIEHHS], UX CBOWCTBA.
JlaGopaTtopHble onbITHI. MI3ydeHne CBOMCTB MPOCTHIX BEIIECTB U COCTUHEHUMN p-3JIEMEHTOB.

35-36

I'ajorenpl. O0mIas XxapakTEpPUCTHKA TAJIOTEHOB HA OCHOBAHWHU WX TOJIOKeHUS B [lepronnueckoi cucreme
anemeHToB J[.M1.MeHaeneeBa U CTpOEHUs aTOMOB. | aJIOr€HbI — IPOCTBIE BELIECTBA: CTPOCHUE MOJIEKY!I,
XMMHYECKHUE CBOMCTBA, MOJyYEHUE U PUMEHEHHE. BaxkHeliire coeIMHEHUsI TaJIOT€HOB, UX CBOWCTBA,
3Ha4YeHHE U npuMeHenue. ["anorensl B npupojie. buonornyueckas posib rajJoreHoB.

Xaabkorenbl. O01I1ast XapakTeprUCTHKA XaJTbKOT€HOB Ha OCHOBAaHMH UX ToJIokeHus B [lepuoanueckoit
cucteme anemeHToB J[.1. MenneneeBa u cTpoeHus: aTOMOB. XaJlbKOI'€HbI — IPOCTHIE BELIECTBA. AJUIOTPOIUSI.
Ctpoenune MOJIEKYJT aJUIOTPOITHBIX MoK U UX cBOWCTBA. [loydeHne u mpuMeHeHHe KUCIopoaa u
cepbl. XalbKOTE€HBI B IPUPOAE, UX OMOJIOTHYECKast POJIb.

DuemMeHThl VA-rpynnbl. O011as xapakTeprucTUKa IEeMEHTOB 3TOW TPYIIBI HA OCHOBAHHWH UX TTOJIOKEHHUS B
Ilepuoguueckoii cucreme snemenToB J[.M. MenneneeBa u crpoeHust atroMoB. CTpOEHUE MOJIEKYJIBI a30Ta U
AJUIOTPOITHBIX Moaudukanuii pocdopa, nx Guzndeckrue U XMMUIECKHEe CBOMCTBA. BomopoaHbie coequHeHus
aneMeHTOB VA-rpynnbl. Okcuipl a3ota U Gocdopa, COOTBETCTBYIONUIME UM KUCIOTHL. COJIM 3TUX KHCIOT.
CBoiicTBa KHCIOPOJIHBIX cOoeAMHEHUH azora W (ochopa, UX 3HAUYCHHE W MPUMEHEHHE. A30T U ¢ocdop B
pUpoe, UX OUOJIOTHYECKast POJIb.

JemoncTpanuu. KoJUIeKIIMM TMPOCTHIX BEIIECTB, OOPa30BaHHBIX JIIEMEHTAMHU PA3JIMYHBIX 3JICKTPOHHBIX
cemelicTB. Koyutekunu MuHepaiaoB U ropHbIX mopoa. [lomyueHune aquioTponHbIX MOIM(UKAIMN KUCIOpO/a,
cepsl, hochopa. XUMHUYIECKHE CBOMCTBA KUCIOPO1a, Cephl, hocdopa, TaIoreHOB.

OKCI/II[BI CCPhI, a30T4d, C pa3JINYHBIMU CTCIICHAMUN OKHUCJICHU A, UX CBOIICTBA.
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I'mapokcunbl ceppl, MX NOJIYyYEHUE U XUMUYECKHE CBOMCTBA.
JlabopaTopHblie onbITbIV3yueHne CBOMCTB MIPOCTHIX BEUIECTB U COEINHEHUMN p-3JIEMEHTOB.

37

d-DIEeMEHTBL.
Ocobennoctu ctpoenust aromMoB d-anemeHToB (IB-VIIIB-rpynm). Mens, nuHK, XpoMm, Kene30, MapraHel] Kak
IMPOCTHIC BCIICCTBA, UX q)HBI/II-IeCKI/Ie U XUMHYECKHE CBOMCTBA. HaXO)KI[eHI/Ie 9TUX MCTAJUIOB B IPHUPOAC, UX
noinydeHne W 3HaueHue. COeOMHEHUs d-3JIEMEHTOB C Pa3IMYHBIMU CTEICHSMHU OKHCICHHS. XapakTep
OKCHUAOB U THAPOKCUAOB 3THUX 3JICMCHTOB B 3aBUCUMOCTH OT CTCIICHU OKHUCJIICHUA MCTAJLJIA.

JemoncTpanun. Kosiekuuu mpocThIX BeUIECTB, 00pa30BaHHBIX SJEMEHTAMU PA3IUYHBIX AJIEKTPOHHBIX
cemelict. Konmnekuun MUHEPaIoOB U TOPHBIX TOPOJ.

Oxcupl xKenesza, MapraHia, MeIu ¢ pa3IUYHBIMU CTETIEHAMU OKUCIICHUSI, UX CBOMCTBA.

I'mpapoxcuabl Xpoma, Maprasiia, Kejne3a, MeJid, U IMHKA, UX IMOJy4eHUE U XUMHYECKHUE CBOMCTBA.
JlabopaTopHble onbIThI. V3ydeHne CBOMCTB MPOCTHIX BEIIECTB U COSAMHEHUHN d-2JIEMEHTOB.

k3
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IIpakTnueckas padora Ne34. [lonyyeHue ruIpOKCUIOB aTIOMUHUS M IIUHKA U HCCIIEIOBAHUE UX CBOMCTB.
[Toydenue u uccne0BaHne CBOMCTB OKCHIIOB CEephI, yriaepoaa, hocdopa.

kK

Tema 2.13.

XuMu1 B ;KH3HH 00IEeCTBA

=)

39-40

XHUMHSA ¥ NPOU3BOACTBO. XUMUYECKasi IPOMBIIUIEHHOCTh U XUMUYECKHE TeXHOJIoTHH. ChIpbe s
XUMUYECKON MPOMBILIUIEHHOCTH. Bo/1a B XMMUYECKOM IPOMBIIINIEHHOCTH. DHEPIHs AJI1 XUMUYECKOTO
pou3BoCTBa. HayuHble MPUHIUIIBI XUMHUYECKOTO IPOM3BOACTBA. 3allliTa OKPYKaIOIIEeH cpebl U OXpaHa
TpyJla IpU XUMUYECKOM Mpou3BoAcTBe. OCHOBHBIE CTAAUN XUMHUYECKOTO POon3BoAcTBa. CpaBHEHUE
MIPOM3BOJICTBA aMMHAaKa U METaHOJIa.

XuMHS B CeJIbCKOM X03s1iicTBe. XMMU3alus CEJIbCKOI0 X035IMCTBA U €€ HallpaBJieHUs. PacteHus u noysa,
MOYBEHHBIN MOTJIOMIAIOIINN KOMITIEKC. ¥ TOOpEeHUs U UX Kiaccu(uKanys. XUMHUECKUE CPEICTBA 3aIUThI
pactenuii. OTpHIIaTeIbHBIC TTOCTEACTBUS IPUMEHEHHS IECTUIIUAOB U O60ph0a ¢ HUMH. XUMU3ALUS
’KUBOTHOBO/ICTBA.

JemoHcTpanuu. Mojenu mpoOU3BOJACTBA CEpHOW KHCIOTHI M amMmHuaka. Komnmekuust ynoOpeHuit u
NECTULIUIOB.
JlaGopaTopHsbie onbIThl. O3HAKOMIIEHUE C KOJUIEKITNEH YI0OpeHU U MeCTUIIUIOB.

K3k
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XuMusi 1 IK0J0TUsl. XUMHUECKOE 3arpsi3sHEHUE OKpyXKatomen cpeapl. Oxpana ruapocdepbl OT XUMHUYECKOTO
3arps3HeHus. OXpaHa IMouBbl OT XUMHUYECKOTO 3arpsizHeHus. OxpaHa aTMoc(hepbl OT XUMHYECKOTO

*k3k




3arpsizHeHus. OxpaHa (Guopsl U (ayHbl OT XUMHUECKOTO 3arps3HeHus. BUOTEXHONIOTHs U TeHHAsI UHKEHEepUsl.

XuMus ¥ MOBCeIHEBHAS KM3Hb YesioBeKa. [lomaminss anteka. Moroiue u yucTsmue cpeactsa. Cpeactaa
00pBObI C OBITOBBIMU HaceKOMbIMH. CpeAcTBa TUYHON TUTHEHBI U KOCMETUKHM. XUMHUA U THIa. MapkupoBka
YITAKOBKA MUIIEBBIX U TUTUEHUYECKUX MPOYKTOB U YMEHUE UX YUTATh. DKOJOTHUS KHUIUIIA. XUMUSI U
reHeTHKa YeloBeKa.

Jemonctpanun. OOpasiisl cpeicTB OBITOBOW XUMHH U JICKAPCTBEHHBIX MTPETapaTOB.
Jlaboparopubie onbIThl. (O3HakoMJIeHHE C 0OpasmamMu CPEACTB OBITOBOM XHMHH M JIEKapCTBEHHBIX
IIPENapaToB.

43-44

Xumus B mpodeccuul moBapa, KOHAUTEPA
Xumusi B Ipo(heccuu MI0g00BOIIEBOIA

kK

Htoro

44 gaca

CamocrosiTesibHas pa6ora. CoctaBieHue ¢GopMys BEHIECTB Pa3HbIX KJIACCOB HEOPTAaHMUECKUX M OPraHUIECKUX
COCAMHEHHH, ypaBHEHUI pEaKIUid, XapaKTEPU3YIOIINX UX CBOMCTBA.

N3ydeHne ncToUHUKOB WH(GOPMAIIMH, TIOATOTOBKA TOKJIAI0B, COOOIIEHUH, MPE3eHTAINI 0 XUMUYECKUX BEIIECTBaX, UX
3HaYEHUH B OBITY, MPAKTUYECKOM MPUMEHEHUH B MPOPECCUOHANTBHOMN AEATeIbHOCTH;.3alIUTe OKPYKAIOIIeH cpebl OT
3arpsA3HCHUA TSAXKCIJIBIMU METAJlJIaMH, COCAUHCHUSAMU a30Ta, CCPLI, YIJICPOaAa,

HKOJIOTMYECKUX aCTIEKTOB HMCIOJIb30BaHUS XUMUYECKHX BEIIECTB;

MOIOIIUX U YUCTSIIUX CPEACTBAX; IMpaBHiax 0€30MacHOi paboThI O cpeiCTBAMH OBITOBON XUMHH.

YpOBHHU YCBOCHUS:

* o3nakomumenvHwlll (y3HABaHUE paHEe U3yUYEHHBIX 00BEKTOB, CBOMCTB);

* penpodykmueHwitl (BHIIOTHEHHUE JIEATEIBHOCTH 10 00pa3ily, MHCTPYKIUHU WX TOJT PyKOBOACTBOM; *

npooyKkmueHulll (MJIAHUPOBAHUE U CAMOCTOSITEILHOE BBITTOJIHEHHUE JIEATEIbHOCTH, pEIIEHUE MPOOIEMHBIX 3a/1a4).




3. YcioBus peajiu3any NporpaMMbl JUCHUILTHHBI
3.1. TpeboBaHNsi K MUHUMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecrneYeHnIo

O06opynoBaHue yueOHOTO KaOMHETA:

- IPUOOPHI, CIIUPTOBKH, MNTATHBBI

- MaKeThl, KOJUIEKI[UH, MOJIEIIN

- mocyja

- HHCTPYKIIMOHHBIEC KaPThI JUISI CAMOCTOSATEIBHBIX PadoT, 1a00PaTOPHBIX
OIIBITOB

- nH(pOPMAIIMOHHBIC KAPThI

- KQpTOYKH — 3aJaHMsl IJIS1 MHIMBUYaJIbHOM IPYIIIOBON pabOThI

- KQpTOYKH — 3aJaHMs 1] KOHTPOJIS 3HAHUH (KOHTPOJIbHBIE PA0OTHI, TECTHI)

TexHnuyeckue cpeacTBa 0OyUEHHUS:
KOMITHIOTEP
MIPOEKTOP
BUJICOTIPOEKTOP
3.2. UapopmannonHoe odecrnevyeHue 00ydeHUus

[lepeuens pekoMeHayeMbIX y4eOHbIX u3aaHuii, HTEepHET-pecypCcoB,

JOTIOJIHUTEIIBHOW JINTEPATYPHI.
PEKOMEHAYEMAS JIMTEPATYPA

Jnst o0yuaromumxcs

[Ma6puensu O.C. Xumus: yue0.y1s1 cTyn. mpod. yued. 3aBenenuii / O.C. ['abpuensn, U.I'.
OctpoymoB. — M., 2005.

[Nabpuensa O.C. Xumus B Tecrax, 3a7adax, yNpaXHEHHUAX: ydeO.mocoOue ajis CTY.
cpen. mpod. yueOnsix 3aBenenuit / O.C. I'abpuensn, ['.I'. JIsicoBa — M., 2006.

INabpuensa O.C. IlpakTukym mo oOImied, HEOPTaHMYECKOM W OPraHUYECKOW XWUMUU:
yueb.mocobue mist crya. cpen. mpod. yued. 3aBenenuit / 'abpuensa O.C., Octpoymos W.I'.,
HopodeeBa H.M. — M., 2007.

I'a6puensn O.C. Xumusa. 10 xnacc. [IpodunbHelii ypoBeHb: yued.uis o0meo0pa3oBart.
yupexaenuii / O.C. I'abpuensu, @.H. Mackaes, C.10. [Tonomapes, B.W. Tepenun. — M., 2005.

labpuensa O.C. Xumus. 10 xmacc. ba3oBelii ypoBeHb: y4eO.myis o0mieoOpazoBar.
yupexaeHui. — M., 2005.

I'a6puensn O.C. Xumusa. 11 xnacc. [IpodunbHelii ypoBeHb: yued./uis o0meo0pa3oBart.
yupexaenuii / O.C. I'abpuensn, I'.I".JIpicoBa. — M., 2006.

labpuensa O.C. Xumms. 11 xmacc. ba3oBelii ypoBeHb: y4eO.myis oO0meoOpazoBar.
yupexaeHui. — M., 2006.

I'a6puensn O.C. Xumus: opran.xumus: yueo. 1uist 10 ki1. o0meo0pazoBar. yupexaeHui ¢
yray6s. uzydenuem xumuu / O.C. I'abpuensu, U.I'. Octpoymos, A.A. Kaprosa — M., 2005.

labpuensa O.C. Ob6mas xwumwus: yueO.ams 11 k. oOmeoOpazoBaT. y4pexaeHUN C
yrayon. u3ydennem xumum / O.C. T'abpuensn, W.I'. Octpoymo, C.H. ConosweB, @.H.
Mackaes — M., 2005.

[Nabpuensa O.C., Bonosuk B.B. Emmsbiii rocymapcTBeHHBINM 5k3ameH: Xumus: CO.
3a7aHuil 1 ynpaxxHeHui. — M., 2004.

[Ma6puensu O.C., OctpoymoB WN.I'. Xumus: [locobue misi mocTymammux B By3bl. — M.,
2005.



I'adpuensan O.C., Octpoymos N.I'., OctpoymoBa E.E. Opranunueckass Xxumusi B TecTax,
3ajadax u ynpaxsenusx. — M., 2003.

la6puensu O.C., OctpoymoB WU.T'., BBenenckas A.I'. OOmiast XuMus B TeCTax, 3aa4ax u
ynpaxHenusx. — M., 2003.

bpayn T., Jlemeii I'.}O. Xumus B nenrpe nayk: B 2 1. — M., 1987.

Epoxun FO.M. Xumus. — M., 2003.

Kyssmenko H.E., Epemun B.B., ITonkos B.A. Kpartkuii kypc xumuu. — M., 2000.

[Tnuyruna ['.B. Xumus v noBceqHeBHAsA )KU3Hb yenoBeka. — M., 2004.

TuroBa .M. Xumus u uckyccrso. — M., 2007.

TutoBa M.M. XuMHs M HMCKYCCTBO: OpPraHM3aTOP-MPAKTUKYM Wi ydamuxcs 10-11
KJIaCCOB 0011e00pa3oBaTeNbHBIX yupexaeHuil. — M., 2007.

Epoxun IO.M., ®pono B.M. COopHuK 3amady W yOpaXHEHUH IO XUMHH (C
TUIAKTHYECKUM MaTepHalioM): yuel.mocodue AJist CTyIeHTOB cpeaH. mpod. 3aBen. — M., 2004.

Iabpuensa O.C., Jleicopa I'.I. Xumusa B Tectax, 3amadax W YyINPaKHEHUSX:
yueb.mocodue. — M., 2004.

IMa6puensu O.C., OctpoymoB N.I'. Xumus: yaeOnuk. — M., 2004.

l'a6puenssu  O.C., OctpoymoB W.I'., Jopodeea H.M. Ilpaktukym 1o oOIIeH,
HEOPTraHWYECKOW W OpraHUYECKON XUMHUH: yueb.mocodue. — M., 2003.

Epoxun FO.M. Xumus: yae6uuk. — M., 2003.

Pymsutuc I'.E., ®enpaman @.I'. Xumus 10 knace, Xumus 11 knacc — M., 2010

s npenoxaBareJis

la6bpuensun O.C. Xumus g npenofgasarens: ydeOHo-meToauueckoe mnocodue / O.C.
["a6puensu, I'.I'. JIsicoBa — M., 2006.

I'a6puensa O.C. HactonpHas kaura yuutens xumuu: 10 kmace / O.C. T'abpuensn, U.I.
OctpoymoB — M., 2004.

I'a6puensa O.C. Hacronbhas kaura yuutens xumuu: 11 kmace: B 2 4. / O.C. I'abpuensH,
I'.T". JIercora, A.I'. Beexgenckas — M., 2004.

Apmanckuii E.A. Meronnka o0yueHHst XUMHHU B KJ1accaXx T'yMaHUTapHOTO npoduis — M.,
2003.

KysnenoBa H.E. O0yuyenune xumMum Ha OCHOBe MexrpenmeTHod uHTerpamuu / H.E.
Kysnenosa, M.A. lllaranos. — M., 2004.

YepHobennckas I.M. Meronuka o0ydeHus XMMUHU B cpeiHeit mkoine. — M., 2003.

INa6puensua O.C. JlpicoBa I'.I'. Xumust misi mpemnojaBartesis: METOAUYECKOE MocoOue. —
M., 2004.

HNuTepHeT-pecypcent:
1. Bomsmias coBerckas sHuMKIoneus. http://bse.sci-lib.com

2. Books Gid. Onexrponnas oubnuoreka. http:// www.booksgid.com

e ['nobGanreka. 'mobanpHas OubMMOTEKa HAYYHBIX pecypcoB. http://globalteka.ru/index.html

e Enumnoe okHO mocTyma k 00pa3oBaTenbHBIM pecypcam. http://window.edu.ru

e Jlyumas yyeOHas nutepartypa. http://st-books.ru

e Poccuiickuit oOpazoBarenbHbIN opTai. JJocTylmHOCTD, KauecTBO, 3G (HEKTUBHOCTS.
http://www.school.edu.ru/default.asp

e  DileKTpoHHas OuOnmoTeyHas cucteMa http://book.ru/

4. KOHTPOHL 1 OLICHKA PE3yJbTaTOB OCBOCHUSA TUCHUIIJINHDI

KOHTpOJ'II) n OIICHKa PpE3YIbTAaTOB OCBOCHUA JUCHUITINHBI OCYIICCTBIIACTCA
npenoaaBarcjicM B IMIPOLCCCC MPOBCACHHUA YCTHOTO MW INHUCBMCHHOI'O OIIPpOCAa, BBIMNOJIHCHUS



TBOPYCCKUX BaﬂaHHﬁ, a TaxKKC BbIIIOJITHCHUA OGy‘IaIOH_II/IMI/ICSI HUHAWBUAYAJIBbHBIX SaIIaHI/Ifl,
ITPOCKTOB U T.n.

Ymems:

3name:

Pe3yabTaThl 00yueHHs ®opMbI M METObI KOHTPOJISI H
(ocBOEHHbBIE YMEHHS, YCBOCHHbIE 3HAHUS) OLIEHKHU pPe3y/1bTaTOB 00y4eHHs
Texywuti konmpons 6 popme:
® BBINOJIHATH PACUETHBIE 3a/1aUH; —  omuemos 1abopamopHvIX
e TMOJIB30BAThCA  J1A0OpPATOpHOM moOCynol U pabom;
000opyI0BaHUEM;

e ONpEIEeNATh XapakTep XHMHUYECKOW CBSI3H; NPAKMU4ecKux paoom,

CTEIICHb  OKHCJICHHUS, OCHOBHBIC  KJIACCHI
HCOPTraHNYCCKUX 148 OpraHn4eCKux
COCTMHECHHI,
o COCTaBJISITh YPAaBHCHHUA XUMUYICCKUX peaKuHﬁ;
e TIPUMEHSTH MOJYYCHHBIC 3HAHUS Ha MTPAKTHUKE

KOHMPOIbHBIX pabom,

- caMocmOﬂmeﬂbelxpa60m;

Texywuii KOHMpPoaL 6 hopme:
Mecmupo8aHus no memam

e DOpMyNIHUPOBKU OCHOBHBIX 3aKOHOB XUMHUU;

o  @OpMyIHMPOBKY IIEPUOANYECKOrO 3aKOHA; oucyunIuHbL;

e  Bunupl XuMHYECKOI CBA3M;

e Teopurio 3MEKTPOIUTHUECKON TUCCOIUALINN; —  ycmHoe2o onpoca;

o JlonokeHWe MeETAJUIOB M HEMETAJIOB B
MEPUOAMYECKON CHUCTEME, WX COEIHHEHWUS, —  Ooknada no pegepanty uiu
CBOIICTRA; cooOueHuro;

e OcCHOBHbIE TOJIO)KEHUSI TEOPUU XUMHUYECKOIO
CTPOEHUS OPraHUYECKUX BEIIECTB;

o  DopMyisl aJIKaHOB, AaJIKCHOB, AaJIKWHOB,
aJKAaIMEHOB, APEHOB, OPraHUYECKUX KUCIIOT U
JIPYTUX COCIMHEHUW; TOMOJIOTUYECKUN PA U
BUIbI U30MEPHH.

—  XUMUYeCKUux OMKmaHWIO@,'

ITPUMEPHBIE TEMbI PE®GEPATOB

Bbuotexnonorus u reHHas nHxXeHepus — Texnonoruu XXI Beka.
HanorexHomoruss Kak TNPUOPUTETHOEC HANpPAaBICHUE pPa3BUTHSA HAYKHM M TIPOM3BOJCTBA B

Poccuiickoii @enepannu.

CoBpeMEeHHBIE METOTbI 00€33apaKUBAHUSI BOIBI.

AJnoTponusi METaJIOoB.

Kuznp n nestenpHocTh J[.M. Menneneena.

«ITepuogudeckoMy 3aKoHy OyITyIiee HE TPO3UT Pa3pyIICHUEM. ...
Cunre3 114-ro anemenTa — TpuyM(d pOCCHICKUX PU3UKOB-SICPIITHKOB.
M3oTonsl Bomopoaa.

Hcmonk3oBaHue paJIMOaKTUBHBIX H30TOMOB B TEXHUYECKUX IIEIISX.
PeHTreHOBCKOE M3ITyUEHUE U €r0 UCIIOIB30BAHNE B TEXHUKE U METUIIHHE.
IIna3zma — 4eTBepTOE COCTOSHNE BEIIECTBA.

AmopdHEIe BelliecTBa B MPUPOJIC, TEXHUKE, OBITY.

OxpaHa OKpYXKarlolIel CpeIbl 0T XUMHYECKOTO 3arpsI3HCHUS.
KomnmaecTBeHHBIE XapaKTEPUCTHKH 3arpsi3HEHHS OKPYKAIOIIEH CPebl.
IIpumeneHne TBepAOTO U Tazoo0pa3Horo okcuaa yraepona(IVv).
3amuTa 030HOBOTO 3KpaHa OT XUMHUYECKOTO 3arps3HCHUSI.




['pybonucriepcHble CHUCTEMBI, HX KlacCH(HUKAIMSI H HCIONb30BaHWE B TpodeccroHambHOM
JIeSITeNTbHOCTH.

KocMmeTrnueckue renu.

[IpumeHeHne cycnieH3uil 1 SMYJIbCUI B CTPOUTENBCTBE.

MuHepansl ¥ TOpHBIE TOPOIBI KAK OCHOBA JTUTOCHEPHI.

PacTBOpHBI BOKpYT Hac.

Bona kak peareHT u Kak cpefa sl XMMHUYECKOT0 Mpolecca.

Turnbsl pacTBOPOB.

Kusnub n nesrensHOCTh C. AppeHuyca.

Bxnan oTedecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH JIEKTPOJIUTUUECKON TUCCOLUAINHY.

VYcTpaHeHne KECTKOCTH BOJBI HA POMBIIIJIEHHBIX MPEATPHATUAX.

CepHas Kuciora — «xJjed XUMIYECKON TTPOMBIIIIICHHOCTHY.

Hcnonp30BaHre MUHEPATIBHBIX KUCIOT HAa MPEANPUATHIX Pa3THYHOTr0 MPOQHUIISL.

OKcHIBI ¥ CONMM KaK CTPOUTENIbHBIE MaTepUaIIbI.

Hcropus rumnca.

IToBapeHHast CONb KaK XUMHUYECKOE CBIPhE.

MHoronukuii KapOOHAT KaJbLUS: B IPUPOJIE, B IPOMBILUICHHOCTH, B OBITY.

Peakmust ropeHnst Ha IPOM3BOJICTBE.

Peakmust ropeHust B OBITY.

BupryansHOe MOAENIMpPOBaHNE XUMHUYECKHUX POLIECCOB.

ONEKTPONN3 pacTBOPOB AIEKTPOIIUTOB.

DNEKTPOIH3 PaCcTNIaBOB JIEKTPOIUTOB.

[IpakTryeckoe MpUMEHEHUE ANEKTPONIN3a: paUHUPOBAHHE, TAIbBaHOIUIACTHKA, TaTbBAHOCTETHSI.

Hcropus noiaydeHnsa U IpoOU3BOICTBA AIFOMHUHUS.

DIEKTPOIUTHIECKOE TIOTydeHre U papuHUpPOBAHIE MEIH.

Kuznp u nestenpHOCTS . J[3BH.

Ponp MeTanioB B MCTOpHM YETOBEUECKOMN LIMBUIN3AIHH.

HcTopus oTedecTBEeHHON YEpHON METAJUTypIrHH.

HcTopus oTeuecTBEHHOM IIBETHONW METAILTYPrUH.

CoBpeMeHHOE METAILITYpru4ecKoe MPOU3BOICTBO.

CrnenManbHOCTH, CBA3aHHBIE ¢ 00Pa0OTKON METAIJIOB.

Ponp MeTansioB v CIyIaBOB B HAYYHO-TEXHUYECKOM IIPOTPecce.

Koppo3ust MeTaisioB U croco0bl 3aIUThl OT KOPPO3HH.

WnepTHbIe nin 6J1aropoHbIe rasbl.

Poxparomiye coiam — rajJoreHsl.

HcTopusd 1miBeACKON CIIUYKH.

XuMUsI METaJUIOB B MOeH NPOo(eCCHOHATIBHOM AesITEIbHOCTH.

XuMUsI HEMETaJIOB B MO€il MpodecCHOHANBHON AESTEILHOCTH.

Kpatkue cBenenns 1o HCTOPUH BOZHUKHOBEHHSI U Pa3BUTHS OPTaHHYECKON XMMHUH.

Kuzub u nesarensHocts A.M. byTneposa.

Buranusm u ero kpax.

Poxtb oTeuecTBEHHBIX yUEHBIX B CTAHOBIIEHHUH M Pa3BUTHH MUPOBOI OPraHUYECKOH XUMHUHL.

CoBpeMeHHBbIE MTPEICTABICHUS O TEOPHH XUMHYECKOTO CTPOSHHUSI.

OKOJIOTMYECKHE aCTEKTHI UCTIOJIb30BAHUS YIIIEBOAOPOIHOIO CBIPBSI.

OKOHOMHYECKHE  aCMeKThl  MEXIyHapOJHOTO  COTPYOHHYECTBA IO  HCIOJIB30BAHHUIO
YTIEBOIOPOIHOTO CHIPHSI.

Uctopuss OoTKpeITHST M Pa3pabOTKH Tra3oBBIX UM HEQTSIHBIX MeCTOpokAeHuil B Poccuiickoit
®depnepanuu.

XHUMHS yTIEBOAOPOIHOTO CHIPHS ¥ MOsI Oy rymast mpodeccHs.

VYTrneBo1opoiHOE TOIUIMBO, €r0 BUABI U HA3HAYEHHE.

CuHTeTHYeCKHE KayqdyKH: UCTOPHUS, MHOTOOOpa3He U MepCIeKTHBEIL.

PesnHOTEXHUYECKOE TIPOM3BOJICTBO U €TO POJIb B HAYYHO-TEXHHYECKOM MPOTPEcCe.

CBapouHO€ MTPOU3BOACTBO U POIIb XUMHUH YTIIEBOJIOPOIOB B HEM.

Hedts u ee TpaHcmopTHpOBKa Kak OCHOBAa  B3aMMOBBITOJHOTO  MEKAYHApOJHOTO
COTPYJIHUYECTBA.

ApoMaTuiecKue yriIeBOJOPObI KaK ChIphe ISl IPOU3BO/ICTBA MIECTUIUIOB.

VYrneBonbl ¥ UX poib B JKUBOW MPUPOIE.



CtpoeHue IIr0K03bl: UCTOPHS Pa3BUTHUS MPEACTABICHI U COBPEMEHHBIE BO33PEHUSI.

PazBuTue caxapHoii npombilizieHHOCTH B Poccuu.

Poub yrneBogoB B Moeii Oyayiueit npodeccHOHaIbHON AEATEIbHOCTH.

Mertanon: xemopuaus u xemohoous.

DTaHoI: Benuyaiiiee 0Jaro ¥ CTpantHoe 3J10.

AJKOTOJIN3M U eT0 MPO(HUITaAKTHKA.

MHoroaToMHbIe CHUPTHI B MOs1 OyIymiast podecCHOHANBHAS IeSITEIbHOCTb.

dopManpIeTul KaKk OCHOBA IMOJIYYCHHS BEIISCTB M MAaTEPUAJIOB ISl MOECH MpoQheCCHOHATEHON
JIESITeTbHOCTH.

MypaBbHHas KHCIIOTa B IPUPOAE, HAYKE U IPOU3BOJICTBE.

HUcrtopus ykcyca.

CrnoxHble YQUPHI ¥ UX 3HAYCHHUE B TIPUPOJIE, OBITY U TPOU3BOJICTBE.

JKupsl kak MpOAYKT MUTAHUS U XUMHUYECKOE ChIPhE.

3aMeHa KHUPOB B TEXHUKE HETUIIEBLIM CHIPHEM.

HexBaTka mpo10BOIBCTBHS Kak Tio0aibHas IpobiemMa 4elI0BeUecTBa U IyTH €€ PeIICHHUS.

Mpina: pomnuioe, HacTosee, Oyaymiee.

CpencTBa TMI'HEHBI HA OCHOBE KHUCIOPOICOACPIKAIIMX OPraHUIeCKUX COSANHEHHH.

Cunrernueckue Moromue cpenctsa (CMC): moCTOMHCTBA U HEAOCTATKH.

AMMUaK 1 aMHHBI — O€CKHCIOPOTHBIE OCHOBAHMS.

AHWIMHOBBIE KPACUTEIH: UCTOPUS, TPOU3BOJCTBO, IEPCIEKTHBA.

AMUHOKHUCIIOTHI — aM(pOTEpHBIE OPTaHUYECKHUE COSTNHEHUSI.

AMUHOKHUCIIOTHI — «KHPITHYUKID OEITKOBBIX MOJIEKYIL.

CuHTeTHYeCcKrE BOJIOKHA HA aMUHOKHCIIOTHOH OCHOBE.

«Ku3Hb 310 C1IOCO0 CynIecTBOBAHMUS OEIKOBBIX TEIL. ..»

CTpyKTYpbI O€lika U ero IeCTPYKTypHUPOBaHUE.

buonornyeckne GyHKIMHA OSITKOB.

BenkoBasi ocHOBa UMMYyHHTETA.

CIIN/ u ero npounakTuka.

Jedunur Oenka B THIEBBIX MNPOJAYKTAX M €ro NPEOJOJCHHE B paMKax TIIo0aTbHOMN
MPOIOBOJIBCTBEHHOM MPOTrPaMMBI.

Xumust 1 OUONOTHS HYKJICMHOBBIX KHCIIOT.






