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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamma o011e00pa3oBaTebHON y4eOHOW JUCHUILUIUHBL « XXMM
npeaHazHaueHa i uzydeHus xuMud B [ BIIOY «boxaHCkHil arpapHbIii TEXHUKYM»,
peanu3yroniero o0pa3oBaTeIbHYIO MpOorpaMMy CpeaHero ooOiiero oOpa3oBaHUS B
npenenax OCBOEHHUSI OCHOBHOM MpodeccroHambHOM 00pa3oBaTebHOW MPOrpaMMbl
CIIO (OIIOIT CIIO) na 6a3e OCHOBHOTO OOHIET0 OOpa3oBaHUsl MPU MOJATOTOBKE
KBTU(PUITUPOBAHHBIX pa0OUUX, CIIyKAIIHX.

Pabouas mporpamma paspabotana Ha ocHoBe TpeboBanuiit @I'OC cpegnero oOuiero
00pa3oBaHusl, TPEABIBISEMBIX K CTPYKTYpE, COAEPKAHUIO U pe3yJibTaTaM OCBOCHHS
y49eOHON JUCIUIUIMHBI «XHUMHS», W B COOTBETCTBHH C PeKOMEHIAIusMH 110
OpraHu3allid TMOJYyYEHUsS CpEIHEro oOmiero oOpa3oBaHUS B NpeleiaX OCBOCHHUS
00pa3oBaTeNIbHBIX MpOrpaMM CpeaHero npodeccuoHaibHOrO oOpa3oBaHUS Ha 0aze
OCHOBHOro  obmiero oOpa3oBaHHs C y4eToM TpeOoBaHUM  (heaepabHbIX
rOCYJIapCTBEHHBIX 00pPa30BATENIbHBIX CTAHJIAPTOB W IMOJydyaemMol mnpodeccuu uimu
CIEUUAIBHOCTH CpeHero nmpodecCUOHABHOTO 00pa3oBanus (muchMo JlemapraMeHTa
roCyJapCTBEHHOW TIOJUTUKH B cdepe MNOAroToBKM padouux kaapoB u JI1O
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue nporpaMmbl « XMMUSD» HAIIPABIICHO HA JOCTUKEHUE CIEIYIOIINX HeJIei:
* (opmupoBaHre y OOyYarONIMXCsl yMEHHUS OIEHHWBATh 3HAYMMOCTH XHMHUYECKOTO
3HAHUA JJIS1 KQKIOTO YEJIOBEKa;

* hopMHpOBaHUE Y 00YUAIOIIUXCS [IETOCTHOTO MPECTABICHUS O MUPE U POJIA XUMUU
B CO3/IaHMM COBPEMEHHON €CTECTBEHHOHAYYHON KapTHHBI MHUpPA; YMEHHUSI OOBICHSITH
O00BEKTHI U MPOLIECCHl OKPYKAIOLIEH ACHCTBUTEIHBHOCTH — MPUPOIHOM, COIMAIBHOM,
KYJbTYPHOU, TEXHUUECKON CPE/Ibl, — UCIIONB3YS JJIsl ’TOTO XUMUYECKUE 3HAHUS;

* pa3BUTHE Yy 00YUYAIOIIUXCSl YMEHUN pa3inuath (PakThl U OLEHKH,

CpaBHMBATh OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPHUSIMU OILICHOK U CBS3b
KPUTEPHUEB C ONpPEACIEHHON CUCTEMON LIEHHOCTEH, (OPMYIUPOBATh U 0OOCHOBHIBAThH
COOCTBEHHYIO MO3HUIINIO;

* npuoOpeTeHrne OOYyJaIOMMMUCS OIBITa Pa3HOOOPA3HOM JEATEIIBHOCTH, OIBITa
MO3HAHUSI M CAMOINO3HAHHUS; KIIOYEBBIX HABBIKOB, HMMEIOIINX YHUBEPCAIbHOE
3HAUECHHUE I PA3JTUYHBIX BHJIOB JIEITEIBHOCTH (HABBIKOB pEIICHUS MPOOJeM,
MIPUHSTHUS PEIICHH, TONCKA, aHalTu3a U 00padoTKK WH(MOPMAIUU, KOMMYHUKATUBHBIX
HaBBIKOB, HABBIKOB WM3MEPEHHM, HABBIKOB COTPYJIHHYECTBA, HABBIKOB 0€30MAaCHOTO
oOparieHus ¢ BEIIeCTBaMHU B TTOBCEIHEBHOM KU3HN).

B nporpammy BKJIIOUEHO cojiep kaHue, HallpaBJICHHOE Ha (POPMUPOBAHUE Y CTYJACHTOB
KOMIIETCHIINHM, HeoOXoauMbIX M kKadecTBeHHoro ocsoenuss OIIOIT CIIO na 0Oase
OCHOBHOTO 00I11ero o0pa3oBaHUs C TMOJYUYCHHEM CpPEIHEro OOIIero oOpa3oBaHUS —
MpOrpamMMBbl MOATOTOBKU KBaduuiupoBaHHbIX padounx ciyxamux (IITIKPC).



OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIIUTIJINHBI

«XHUMMUS»

XuMHS- 3TO HAyKa O BEIIECTBAX, MX COCTABE M CTPOCHUHM, O KX CBOMCTBAX M
MPEBPALIECHUSX, O 3HAYCHUHW XHMHUYECKHMX BENIECTB, MATEpHAJIOB WU MPOILECCOB B
NPAKTHYECKOMN AEATEIbHOCTH YEIOBEKA.

Coneprxanue 00111€00pa3oBaTeIbHON yueOHON TUCIMIUIMHBI « XUMHUS HAMPABICHO HA
YCBOCHHE OOYYalOIIMMHCS OCHOBHBIX TOHATHUHA, 3aKOHOB M TEOPUH XHUMHH; Ha
OBJIAJICHUE YMEHUSAMH HaOJI0aTh XWMHUYECKHE SIBJICHUS, MPOBOJIUTH XUMUYECKHM
AKCIIEPUMEHT, TPOU3BOJUTH Pacdy€Thl HA OCHOBE XMMHUYECKUX (POpMys BEUIECTB U
YPABHEHUN XUMHUYECKUX PEAKIIUU.



B mnpomecce u3yueHHMss XUMHM Yy OOYYalOIIMXCS Pa3BUBAIOTCS IMO3HABATEIIHHBIC
MHTEPEChl U WHTEJUIEKTyalbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEILHOM
MpUOOPETEHUST 3HAHUM 10 XWMHH B COOTBETCTBHH C BO3HUKAIOIIMMH >KU3HEHHBIMH
npoOjieMamMu, BOCIHUTHIBAETCA O€pEKHOE OTHOIICHUSI K TMPUPOJie, TMOHUMaHUE
3I0pOBOro 00pasza >KM3HU, HEOOXOJUMOCTU TMPEAYNPEKIACHUS SIBICHUN, HAHOCSIIUX
Bpel 3I0pOBBI0O U OKpyx)awomeh cpeae. OHM OCBaMBalOT MPHUEMBI TPaMOTHOTO,
0€30MacHOr0 MCIOJIb30BAaHUSI XMUMUYECKHUX BEIIECTB U MaTE€pUAIOB, MPUMEHIEMBIX B
ObITYy, B CEJIbCKOM XO3SMCTBE M Ha Mpou3BojcTBe. [lpu cTpyKTypupOBaHUU
colepkaHusi  oOeoOpa3oBaTeNbHON  Y4EOHOW — JUCIUTUIMHBI YUHUTHIBANIACh
OOBEKTHBHAsI PEATbHOCTh — HEOOJbIION 00bEM YacoB, OTHYIIEHHBIX Ha W3y4YCHHE
XUMUHU, U CTPEMJICHHE MAaKCHUMaJlbHO COOTBETCTBOBATH WJESIM Pa3BUBAIOIIETO
o0yuenus. [loaToMy TeopeTHuecKrue BONPOCHI MaKCHUMalbHO CMEIIEHbI K Hayaily
M3YUYCHHS] JUCLUUIUIMHBI, C TeM, 4YTOObl Mochenyroumuid ¢(akTUYeCKUuil Marepuan
paccMaTpuBaiCsA Ha OCHOBE M3YYEHHBIX T€OpUH. Peanm3anus QeQyKTUBHOTO MOAXO0AA
K UW3YYCHHMI0O XHMHUHU CHOCOOCTBYET Ppa3BUTHUI0O TaKUX JIOTUYECKUX oOmepanui
MBIIIUICHUSI, KaK aHaJIW3 W CUHTE3, 000O0IIEHHWEe U KOHKpPETU3allus, CpaBHEHUE U
aHaJIOTHsl, CUCTEMATHU3allUs U KjIaccuukamus u ap.

[Ipu  ocBoenun  mpodeccuit  CIIO €CTECTBEHHOHAYYHOTO  MpOQuIs
MpoQeCCHOHAILHOTO 00pa30BaHUs XUMHUSI U3ydaeTcss Ha 06azoBoM ypoBHe DI'OC
cpeaHero ooiero oopazoBaHus

B conmepxanum y4ueOHOW AMCHMIUIMHBI JUIsI €CTECTBEHHOHAYYHOTO MPOQUIIS
MpoQeCCUOHAILHO-3HAYUMBbIII KOMIIOHEHT HE€ BBIJIENIEH, T.K. BCE €ro COJEpXKaHue
ABJISIETCST  TTPO(PUIIBHO-OPUEHTUPOBAHHBIM M HOCUT TPO¢hecCHOHATHHO-3HAYUMbBIN
XapaKTep.

B mpomecce wu3ydeHuUs ~ XUMUM ~ TEOPETUUYECKHUE  CBEICHUSI  JOTOJHSIIOTCS
JEMOHCTpallUsSIMH, JIAOOPATOPHBIMU  OMBITAMH M MPAKTUUYECKUMU  3aHATHSIMU.
3HAYUTEILHOE MECTO OTBOJUTCA XUMHUECKOMY »JKcrnepuMeHTy. OH OTKphIBaeT
BO3MOXXHOCTh (DOPMHUPOBATH y OOYYAIOIIMXCS CHEHUAIbHBIC MPEIMETHBIC YMEHHUS:
paboTaTh C BENIECTBAMH, BBINOJHATH MPOCThIE XUMHYECKUE ONBITHI, YUYUT
0e30macHOMY ¥ OJKOJIOTUYECKM TPaMOTHOMY OOpalieHHI0 C  BeIIeCTBaMH,
MaTepuaiamMH | MpoleccaMu B ObITY U Ha MPOU3BO/ICTBE.

JUist  opraHu3anu  BHEAyIUTOPHOW  CaMOCTOATENbHON  paboThl  CTYJEHTOB,
OBJIaJICBAIOIIUX npodeccusiMu CIIO €CTECTBEHHOHAYYHOTO npoduiei
poeCCHOHATLHOTO 00pa30BaHMUsl MPEJACTABIICH MPUMEPHBIN TepeueHb pedepaToB
(1OKIa0B), UHIUBUYAJIBHBIX TPOEKTOB.

B mpomecce wu3ydeHuss xumum BaxHO (popmMupoBaTh  HMH(DOPMAIMOHHYIO
KOMIIETEHTHOCTh oOOyuaronuxcs. [loaTomy mnpu opraHuzaiuu CaMOCTOSTEIbHOU
paboThl HEOOXOAMMO aKIEHTUPOBATH BHHUMAHWE OOYYAIOUIMXCS Ha ITOUCKE
uHopmanuu B cpeacTBax Macc-menua, MHTepHeTe, B y4eOHOM M cCleHHaTbHON
JUTEPATYPE C COOTBETCTBYIOUIUM O(POPMIIEHUEM U TIPEICTABICHUEM PE3YIbTATOB.
N3yuenue oO6mnieoOpa3zoBaTeabHON y4eOHOM UCHMIUIMHBI «XUMHUS» 3aBEpIIACTCS
MOJIBEJICHUEM HMTOTOB B (hOopME DK3aMeHa B paMKaxX IMPOMEXYTOUYHOW aTTeCTallUU



ctyaentoB B mporecce ocBoenus OIIOII CIIO ¢ momyuyeHumem cpeaHero OOIIero
obpazoBanus (IITIKPC)

MECTO YYEBHOM JUCIIUIIJIMHBI B YYEFHOM ILIJIAHE

VYyeOHast AMCHUILUIMHA «XUMHSD» SBISIETCS y4e€OHBIM TIPEIMETOM [0 BHIOOPY W3
oOs3aTenbHONM TpeaMeTHOM obnactu «EctectBeHHbie Haykum» PI'OC  cpensero
o01ero oOpa3oBaHusI.

B T'BIIOY «boxaHckuil arpapHblii TEXHHKYM» pPEaU3yIOIIEro o0pa30BaTeIbHYIO
nporpamMmy cpeaHero obmiero oopazoBanus B npenenax ocBoenus OIIOIT CIIO na
0a3e OCHOBHOro oO0IIero oopa3oBaHusi, yueOHas NUCUUILTMHA «XUMUS» U3YydaeTcs B
obmeobpazoBarensHoM 1ukie yaeobnoro OIIOIT CIIO na 6a3e OCHOBHOTO 00IIETO
oOpa3oBaHMsI ¢ TTOJTydeHHUEM cpeaHero obmiero oopazosanus (IITIKPC).

B yueOnsix mnanax I[IIIKPC wMecto ydeOHON AMCHMIUIMHBI «XUMHUS» B COCTaBe
001eo0pa3oBaTeNbHbIX YYEOHBIX JUCHUUIUIMH 1O BBIOOPY, (OPMUPYEMBIX U3
o0sa3aTenbHbIX MpeaMeTHbIX obsacteir ®I'OC cpennero obuiero oOpa3oBaHUs, A
npodeccuit CIIO.

Ne | I[Tpodeccus Pacnpenenenue o0s13aTeIbHOIM
ayAUTOPHOW HArpy3km mno Kypcam u | Mtoro
cemMecTpam (4ac.)

1 kypc 2 kypc 3
Kypc
1 2 3 4 5 6
1 | [ToBap, kKoHAUTEP 34 60 |51 26 - - 171

[IpomexxyTouHas arTecTaluus: SK3aMeH

PE3YJBbTATBI OCBOEHUS YYEBHOM JUCIUIIJIMHBI
OcBoeHue cofiepxkaHus y4eOHOU TUCHUIUIMHBI « XUMUSD», 00€CTICUNBAET JOCTHKECHUE
CTYJIEHTaMH CIEAYIOIINX Pe3y1bmamaos:

JAUYHOCMHbBLX:
0 UYBCTBO TOPAOCTH H YBAXCHUA K HCTOPHUHU U JOCTHXCHUIM OTE€YECTBCHHOM

XUMUYECKON HayK{; XHMHYECKH TpPaMOTHOE IOBeJAeHHE B TpodeccHoHambHON
JESITETLHOCTH M B OBITY MIPU OOpAIIEHUN ¢ XUMUYECKUMH BEIECTBAMHU, MaTepraIaMu
U TIPOLIECCAMH,

[] TOTOBHOCTB K MTPOJIOJIKSHHIO 00pa30BaHHUS U TOBBIIIICHHSI KBATH(DHUKAIIH,
OCO3HAHHUE POJIH XUMUYECKUX KOMITETEHIIUN B 3TOM;

[] yMeHHEe WCIOJb30BaTh JOCTHIXKEHUS COBPEMEHHOW XHMHYECKOW HayKh U
XUMUYECKUX TEXHOJOTUW [IJIi TIOBBIIMICHUS COOCTBEHHOTO HHTEIIEKTYaIbHOTO
pa3BUTHS B BEIOpAHHOU MpodecCuoHaTbHOM eATeTbHOCTH;

MemanpeomMemHuuIx:




] WCMOJIb30BaHHWE PA3IMYHBIX BUJIOB IMO3HABATEJILHOW NEATEIbHOCTH M OCHOBHBIX
WHTEJUICKTYaJIbHBIX Omepamnuii (IMMOCTaHOBKA 3aaadd, (HOPMYJTHpPOBAHUE THUIIOTE3,
aHAJIM3 W CHUHTE3, CpaBHEHUE, 000OICHNE, CHCTEMAaTH3aIlHs, BBISABICHUE TTPUYUHHO-
CJICIICTBCHHBIX CBS3CH, IMOMCK aHAJIOTOB, (hOPMYIUPOBAHUE BBIBOJOB) IS PEIICHHUS
MOCTaBJICHHOW 3aJlaud, MPUMEHEHHWE OCHOBHBIX METOJOB IO3HaHUs (HaOIIOACHUE,
HAyYHBIM DKCIIEPUMEHT) IS M3YUYCHHS Pa3IMYHBIX CTOPOH XUMHYECKUX OOBEKTOB U
IPOIIECCOB, C  KOTOPHIMH  BO3HMKAEeT  HEOOXOJUMOCTh  CTAJIKUBAaThCS B
npodeccuoHaabHOU cdepe;

[J  Wcrmojb30BaHWE  Pa3IMYHBIX HCTOYHUKOB JJIA  TOJYYEHHUS XUMHYECKOM
uH(OpMAIMK, YMEHHE OIEHUTh €€ JOCTOBEPHOCTh ISl JTOCTHDKCHHS XOPOIIHMX
pe3ynbTaToB B MpodeccruoHaIbHOU cepe;

npeomemHuulx:

[1 chopMHpPOBAHHOCTh TPEACTABICHUA O MECTE XMMHUU B COBPEMEHHOW HAyYHOM
KapTHHE MHpa; I[OHHMaHWE PpOJM XUMHUM B (OPMUPOBAHUMU Kpyrosopa u
(hYHKITMOHATIBLHON TPaMOTHOCTH YeJIOBEKa ISl PEIICHHS IPAKTUYECKUX 3a/1a4;

[] BllaJieHue OCHOBOIIOJAralouMi XUMHYECKUMU MOHSTUSMH, TEOPUSIMH, 3aKOHAMHU
W 3aKOHOMEPHOCTSIMH;, YBEPEHHOE IOJIb30BAHUE XUMHUYECKOW TEPMHUHOJIOTHUEN H
CHUMBOJIUKOM;

] BmageHre OCHOBHBIMHM METOAaMU Hay4YHOTO TIO3HAHUS

anupuKaluy B U30paHHON TPOPECCUOHATIBHOMN AESITENBHOCTH U OO bEKTUBHO
UCIIOJIb3YEMbIMM B XHWMHH: HAOJIOACHHUE, ONHCAHUE, W3MEpPEHHE, 3KCIEPHMEHT;
yMeHue 00padaTbIBaTh,00bSICHATh PE3YIbTaThl MPOBEAEHHBIX OIBITOB U JEJaTh
BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSATHh METOJbl MO3HAHUS MPU PEUICHUU
MPaKTUYECKHX 3a]1ay;

[] chopMHpPOBAaHHOCT YMEHHUS JaBaThb KOJUYECTBEHHbIE OLIGHKM U MPOBOAUTH
pacy€Thl O XUMHUYECKUM (POPMYJIaM U YPaBHEHUSM;

] BnajeHWe mpaBUIaMU TEXHUKHA O€30MacHOCTU MPU HMCMOJIb30BAHMM XUMHUYECKUX
BEILIECTB;

1 chopMupOBaHHOCTH COOCTBEHHOH MO3WUIUU 1O OTHOLIEHUIO K XUMHUYECKOU
nH(popManuu, NoJy4aeMoi U3 pa3HbIX HCTOYHUKOB.



COJIEP)KAHUE YYEBHOH JUCHUIIIUHBI

Ecmecmeennonayunsiii npoghune

npogeccuonanvnozo oopazoeanus

BBenenue

HayuHnble MeTObI TO3HAHUS BEUIECTB U XUMHUUYECKUX SBJICHUIN. PO dKCriepuMeHTa u
TEOpUM B XUMHUU. 3HAYeHUE XUMUU T1pu ocBoeHun mpodeccuit CIIO wu
cneruanbHocteir  CIIO  ectecTBeHHOHaydyHOro mpoduias NpodhecCHOHAIBHOIO
o0pa3oBaHUs.

1. Opranunyeckass XuMus

1.1. Ilpexmer opranuyeckoid xumum. Teopusi CTpPOeHHS OPraHUYECKHX
COCIMHEHNH

Ilpeomem opeanuuecxkoii xumuu. IloHstue 00 OpPraHMYECKOM BEIIECTBE U
OpraHnyeckoil xumMuu. KpaTkuil O4epK HCTOPUM PA3BUTHSL OPraHUYECKOW XHMHHU.
Buranuzm u ero kpyuienue. OCOOEHHOCTH CTPOEHHS OPraHUYECKHX COEIUHEHHI.
Kpyrosopor yrieposa B mpupoze.

Teopua cmpoenus opzanuueckux coeounenuit A.M. Bymnaepoea. Ilpennocwbuiku
co3gaHuss Teopur  CTpoeHus. (OCHOBHBIE  IIOJOXKEHUS  TEOPUU  CTPOCHHUS
A .M.bytnepoBa. XUMHYECKOE CTPOEHHE M CBOWCTBA OPraHWYECKHX BELIECTB.
[Tonsitue 006 m3zomepun. CrocoObl OTOOPaXKEHHSI CTPOEHHUS MOJEKYNIbl ((popmyJibl,
Mozenu). 3Hauenre Teopuu A.M. BytnepoBa ajig pa3BUTHS OPraHUYECKON XMUMHH U
XUMHUYECKUX MPOTHO30B.

CrpoeHue atoma yriaepojaa. DJEKTPOHHOE O00JIaKkO U OpOUTallb, S- U p-OpOUTAIIH.
DONEeKTPOHHBIE U JIEKTPOHHO-Tpaduyeckue (Hopmysibl aToMa yriepoja B OCHOBHOM U
BO30YX/IEHHOM COCTOAHMsIX. KoBaleHTHash XUMHUYecKasi CBA3b M €€ Kiaccu(uKaius
no crnocody nepexkpsiBaHusi opoutanei (- m [I-cszu). [lonstue rubGpummuszanuu.
Paznmuunbie Tumbl ruOpummsanuu U ¢GpopMa aTOMHBIX opOuTaned, B3aUMHOE
OTTAJIKUBAaHUE THOPUIHBIX OpOUTAIE M HMX pPaACHOJIOKEHHE B TPOCTPAHCTBE B
COOTBETCTBUHM C MUHUMYMOM 3Hepruu. ['eoMeTpusi MosieKys BeUlecTB, 00pa30BaHHbIX
aTOMaMH YIJIepo/ia B pa3IMUYHbIX COCTOSIHUSX THOPUIA3AITIH.

Knaccugukayusa opzanuueckux coeounenuni. Knaccudukanuss OpraHUYECKUX
BEILIECTB B 3aBUCUMOCTH OT CTpOEHUs yriiepoaHou nenu. [lonsrue QyHKIIMOHAIBHON
rpynnel. Knaccudukanus opraHnyeckux BEUIECTB MO TUNY (PYHKIIMOHAIBHON
TPYIIIIHI.

OcHo6bl HOMEHKIamypvl Op2aHu4ecKux eeuwjecme. TpuBUATIbHBIE Ha3BaHUS.
PanmonanbHass HOMEHKJAaTypa Kak mnpenmecrBeHHuna HomeHkiaarypel [UPAC.
Homenknatypa IUPAC: npunnunsl o0pa3oBaHus Ha3BaHUM, CTapIIMHCTBO
(yHKUMOHAJBHBIX TPYMI, WX oOo3HaueHue B mpedukcax U cypdukcax HazBaHHUM
OpraHUYeCKUX BEIIECTB.

Tunwvl Xxumuueckux ceaseil 6 OP2AHUYECKUX COCOUHEHUAX U CROCOObL UX paspuléa.
Knaccudukanys KOBaJIGHTHBIX CBSI3€d TO AJIEKTPOOTPUIIATEILHOCTH CBSI3AHHBIX
aTOMOB, CTOCO0Y TMepeKphIBaHUs OpOUTaNeld, KPaTHOCTH, MEXaHU3My OOpa30BaHMS.
CBsi3b IPUPOABI XUMUYECKOM CBSI3U C TUIIOM KPHUCTAUIMUECKON PEHIETKH BEIIECTBA U



ero (pU3NYeCKUMHU CBOWCTBAMU. Pa3pbiB XMMHUECKOHN CBSI3U, KaK MPOLECC, 0OpaTHBIN
ee oOpazoBaHui0. ['OMONMUTHYECKUI M TETEPOIUTUYECKUN pPAa3pbIBBI CBs3EH, HX
COMNOCTaBJIEHUE C OOMEHHbBIM M JOHOPHO-AaKUEHNTOPHBIM MEXaHU3MaMH HUX
oOpa3zoBanus. [lonstue cBOOOAHOTO paauKaia, HYKICOPHUIBHON U 3IEKTPOOUIHLHON
YaCTHIIBI.

Knaccugpukayus peaxyuii ¢ opzanuueckoit xumuu. [loHsiTue o TUNaX U MEXaHU3MaX
peakuuii B oprannyeckor xumun. CyocTpat u pearent. Kinaccudukaius peakiuii mo
U3MEHEHHUIO B CTPYKType cyOcTpara (NpUCOEAMHEHHE, OTIICIUICHHE, 3aMelIeHUE,
MU30MEpU3allnsl) U TUITY peareHTa (paJuKalibHble, HyKIeO(PMIbHbBIE, AIEKTPODUIBHBIE).
Peaxiun npucoeaunenus (AN, AE), snumunuposanus (E), 3amemnienus (SR, SN, SE),
M30Mepu3alyy. Pa3HOBUJIHOCTM peakUuMid KaXJAO0ro THMA: THAPUPOBAHUE U
JNETHJIPUPOBAHNE  TAJIOIN€HUPOBAHME W JIETAJOT€HUPOBAHWE, THUApaTauus |
JeruipaTanus, TuApOraIoreHUPOBAHNE U AETUIPOTraJIOreHUPOBAHUE, TOJIUMEPU3ALIUS
U TOJHMKOHJCHCALHMS, neperpyninupoBKa. OCOOEHHOCTH  OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN B OPraHUYECKON XUMHUH.

Cospemennvie npedcmasneHus 0 XumMu4ecKOmM CMpOCHUU OP2AHUYECKUX 6eU{eCM .
OcHOBHbBIE HampaBieHUs pa3BuTUA Teopun crpoeHus A.M. byrmeposa. M3omepus
OpraHMYeCKUX BEIECTB MU €€ BuAbl. CTpPyKTypHass H30MEpHUs: MEXKKIAccoBasd,
YIJIEPOJHOTO CKEJIeTa, IMOJIOKEHUsSI KPAaTHOM CBSA3M U (PYHKLIHMOHAJIBHON TIPYIIIBI.
IIpocTpaHCTBEHHass  M30MEpus: TreoMeTpudeckas M onrudyeckas. Ilonstue
aCUMMETPUYECKOT0 IIEHTpa. bHonormdyeckoe 3HA4eHUE ONTUYECKOM HN30MEPHH.
B3auMHOEe BIIMSHME aTOMOB B MOJIEKYJIaX OPraHUYECKUX BEIIECTB. JJIEKTPOHHBIE
3¢ (}eKxTs aTOMOB M aTOMHBIX TPYINI B OPTaHMYECKHX MOJeKynax. MHIyKIMOHHBIHI
3 PeKT, MOJOKUTEIBHBIN W OTpPUIATEIbHBINA, €ro O0COO€HHOCTU. Me3oMepHBIi
addext (3pdekT conpskeHus), ero 0COOCHHOCTH.

Jemoncmpayuu. KoieKuuu OpraHUYECKHX BemIecTB (B T.4. JIEKAPCTBEHHBIX
MpenaparoB, KpacuTeliel), MarepuanaoB (IPUPOAHBIX U CHUHTETHYECKUX KAy4UyKOB,
MJIaCTMACC ¥ BOJIOKOH) W M3ACJIUNA U3 HUX (HUTH, TKAaHU, OTAEIOYHbIE MaTepUAIIbl).
Mogemu monexkyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocTepx HEBbIE U
oObeMHbIe. Mosienn OTTaNKUBaHUS THOPUAHBIX OpOUTAJICH C MOMOIIBIO BO3IYIITHBIX
11apoB.

B3anMopeiicTBuEe HaTpHs C 3TAHOJIOM M OTCYTCTBUE B3aUMOJAEUCTBUS C JUITHIOBBIM
aupom.

OnbIThl, MOATBEPKAAIONIME Hamuune (QYHKIMOHAIBHBIX TPYNI Y COCIWHECHUU
Pa3JIMYHBIX KJIACCOB.

Jlabopamopnvie onvimwbi. VI3roToBIEHUWE MOJEIECH MOJIEKYJNT —MpeAcTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHUYECKUX COCAUHEHUMN.

Ilpakmuueckue 3anamus:

OO6HapyxeHue yriepoja 1 BoJI0poia B OpraHU4eCKOM COETUHEHUU.

O6HapyxeHue rajioreHoB (rmpoda belbinTeiina).

1.2. llpeaesibHbIE YIJIEBOAOPOAbI

I'omonozuueckuit pao ankanoe. Ilonsatue 00 yrieBogopoaax. OcoOEHHOCTH
CTPOEHHUS TPENENbHBIX YIJIEBOAOPOIOB. AJKaHbl KaK IPEICTABUTENIN MPEAEIIbHBIX



YTJIEBOAOPOAOB. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa U
IpYyrux ajikaHoB. ['omonormyeckuil psan v uzomepusi napapuuHoB. HopmanbHoe u
Pa3BETBJICHHOE CTPOEHUE YriaepoaHOM menu. HomeHkaTypa ankaHOB M aJKWJIbHBIX
3amecturesieid. du3nyeckue CBOWCTBA alKaHOB. AJIKaHbl B mpupoae Xumuueckue
ceoiicmea ankanoe. Peaxuuu SR-tuna: rajorenupoBanue (padorsl H.H. Cemenona),
HUTpoBaHue no KoHoBanoBy. MexaHn3M peakuuu XJIOpUPOBAaHUS alKaHOB. Peakiuu
NETUAPUPOBAHUS, TOPEHHUS], KATAIMTHYECKOTO OKUCIIEHUS aIKaHOB. KpEKHHT aJIkaHOB,
pa3JIMYHbIC BU/IbI KPEKUHTa, TPUMEHEHHUE B MTPOMBIILICHHOCTH. [IMponu3 u KoHBEepCHs
METaHa, U30MEpPU3aIUs aJKAHOB.

Ilpumenenue u cnocoodvl nonyuenus ankanoe. O0nacTU NPUMEHEHUS AJIKAHOB.
[IpombllsIeHHBIE  CIIOCOOBI  MOJIYYEHHUS] AJKaHOB: [OJYYEHUE U3 NPHUPOJHBIX
WUCTOYHUKOB, KpPEKHHI mapaduHOB, TOJyYEHHWE CHHTETUYECKOro OCH3WHA,
razuuKanus yris, THAPUPOBAHHE alKeHOB. JlabopaTopHble CHOCOOBI MOJy4YCHUS
aNKaHOB: cuHTE3 Bropua, nexkapOoKCHIIMpoBaHUE, THIPOIU3 KapOnaa aTFOMUHUSL.
Huxknoankaner. I'oMonOrMYecKUid psii 1 HOMEHKJIATypa LMKJIOAJIKAHOB, MX 0OIIas
¢dopmyna. [lonsTue 0 HanpskeHUH UK. V3o0Mepus HUKIIOAIKaHOB: MEXKKIIaccoBasl,
YIIEpPOJIHOTrO CcKenera, reomerpuueckas. llomyuenne u (¢usmueckue CBOMCTBA
LUKJIOAJKaHOB. XHMMHUYECKHE CBOWCTBAa UUKJIOAaNKaHOB. Crnernuduka CBOWUCTB
LIUKJIOAJIKAHOB C MaJibIM pa3MepoM LHUKIA. Peakunu npucoeAMHEHNs U paJuKaibHOTO
3aMEILECHHUS.

Jemoncmpayuu. Monenn MOJEKYJI MeETaHa, JAPYIMX aJIKaHOB, PAa3JIMYHBIX
KoH(popMalumii LMKIOreKcaHa. PacTBopeHue mnapapuHa B OCH3MHE U HCIApEHHE
pactBopuTenss u3 cmecu. IlnaBneHue mnapaduHa U €ro OTHOILIEHHE K BOJE
(pacTBOpUMOCTb, IIOTHOCTb, CMauuMBaHue). Pa3genenne cmecu OEH3UMH-BOAA C
MOMOILBIO JICJIUTEIbHON BOpPOHKU. ['OpeHue MeraHa, NponaH-OyTaHOBOW CMECH,
napaduHa B yCJIOBHMSX M30BITKAa M HEJOCTaTKa KUcCioponaa. B3pblB cmecu meTaHa C
BO3JIyXOM M XJIOpOM. BoccTaHOBIIEHHME OKCHIIOB TSDKENBIX METAIOB MapaduHOM.
OTHoIlIEHHE HUKIIOTeKCaHa K OpOMHOM BOJIE M paCTBOPY NEpMaHTraHaTa Kajusl.
Jlabopamopnsie onvimel.  VI3roToBiieHHME  MOJENIECH  MOJIEKYJ  alIKAHOB U
raJioreHaJIkaHoB. V3roroBneHue napa@uHUPOBAHHONW OyMaru, UCTIBITAHUE €€ CBOWCTB:
OTHOIIEHHE K Bojae U xupaM. OOHapyXeHHe BOJbl, CaXXH, YIJIEKHCIOTO rasa B
IIPOJYKTax ropeHus cBeur. O3HaKOMJIEHUE CO CBOMCTBAMU TBEPBIX

napauHOB: IJIaBJICHHUE, PACTBOPUMOCTh B BOAE M OPraHUYECKUX PACTBOPUTEIIIX,
XUMHUYECKass HWHEPTHOCTh (OTCYTCTBHE B3aMMOJCHCTBUS ¢ OpOMHOH BOJOI,
pacTBOpaMHM MepMaHraHaTa KaJivsl, THIPOKCH]Ia HATPUS U CEPHOU KUCIIOTHI).
Ilpakmuueckoe 3anamue. 1lonydeHue MeTaHa U HU3Y4YEHUE €r0 CBOMCTB: F'OPEHHUE,
OTHOLIEHUE K OPOMHOM BOJI€ U PACTBOPY NIEPMaHTaHATA KaJHsl.

1.3. OTHIeHOBBIC U JHEHOBbIE YIJIEBOIOPOAbI

I'omonozuueckuit psao ankenog. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI 3THJIEHA U alkeHoB. ['omonormyeckuid psg u obmas ¢opmysa ajakeHOB.
N3oMepus 3TUIICHOBBIX YIJIEBOJOPOAOB: MEXKKIACCOBAs, YIJIEPOJHOIO CKENeTa,
MOJIOKEHUSI KpaTHOM CBsi3W, reomeTpuyeckas. (OCOOEHHOCTH HOMEHKJIATYPbI



STUJIEHOBBIX YIJIEBOJOPOJOB, HAa3BaHUs BAXKHEWIIMX paaukaioB. Pusnueckue
CBONCTBA AJIKECHOB.

Xumuueckue ceoiicmea aikenog. DIEKTPOPUIBHBIN XapaKTep peakUuil CKIOHHOCTb
K peakUUsIM NPHUCOECIUHEHUS, OKUCIEHUS, noaumepu3anuu. [IpaBuno MapkoBHHUKOBa
U ero AIIEKTPOHHOE 000CHOBaHHUE. Peakiuun raJIOreHUPOBAHUA,
TUAPOTAIOTEHUPOBAHUS, TUJpaTallui, ruapupoBanus. Mexanusm AE-peakuuid.
[lonsitue o peakuusix noiuMepusanuu. ['opeHue ankeHoB. Peakiuu okucIeHHS B
MSTKUX M JKECTKUX ycioBusix. Peakiusi Barnepa u ee 3HaueHus sl OOHApyKEHUs
HEeMnpeneNbHbIX YTIEBOAOPOI0B, MOIYYSHUS TIUKOJIEH.

Ilpumenenue u cnocodovl nonyuenusa ankenog. lVIcronb30BaHUE BBICOKOM
PEaKIIMOHHON CITIOCOOHOCTH aJTKEHOB B XUMUYECKOW MPOMBILIUIEHHOCTH. [IpuMenenue
ATWIIEHAa W MnponwieHa. [IpoMblnuieHHbIE COCOOBI MOMY4YeHUs alKeHOB. Peakiuun
JETUIPUPOBAHMS M KPEKMHTa aJIkaHOB. JJabopaTopHbie cCIOCOOBI MOIYYEHUS aTKEHOB.
Anxaduenwt. Ilonstue u knaccuukanus AUEHOBBIX YIJIEBOJOPOAOB MO B3aUMHOMY
pPAcHoJIOKEHUIO KpaTHBIX CBs3ed B Mousiekysne. OcCoOEHHOCTH 3JIEKTPOHHOIO U
MPOCTPAHCTBEHHOTO CTPOCHUSI COMPsUKEHHBIX aueHoB. [loHsTue o [1-31eKTpOHHOMN
cucteMe. HomeHknaTypa JHEHOBBIX YIIIEBOJIOPOAOB. OCOOEHHOCTH XUMHUYECKUX
CBOMCTB COIPSIKEHHBIX JIUECHOB, KaK CIEJICTBUE UX 3JIEKTPOHHOIO CTPOEHHUs. Peakuyu
1,4-npucoeaunenus. Ilonmumepuszanus nueHoB. CHocoObl MOMYYEHUS JIHEHOBBIX
yrieBoopoaoB: padotsl C.B. Jlebenesa, neruipupoBaHue aJKaHOB.

OcHo6Hble NOHAMUA XUMUU GbICOKOMOJIEKYJIAPHBLIX COCOUHEHUIl Ha TIpuMepe
IIPOIYKTOB TMOJUMEPU3ALHUNA AJIKEHOB, AJKAJAWECHOB M HX TaJOrEeHIPOU3BOIHBIX.
MonomMmep, nosMMep, peakuus —IOJIUMEPHU3ALUU, CTEHNEHb  IOJMMEpPU3ALIH,
CTPYKTYPHOE 3B€HO. THIIbI MOJUMEPHBIX LENEH: TUHEHHbIE, pa3BETBICHHBIC, CIIUTHIE.
[lonsiTue o crepeoperyisipHbiXx mnonumepax. [loaumepsl TepMOIUIACTUYHBIE U
TepMopeakTuBHbIe. [lpencraBneHue o miactMaccax W anacroMmepax. llommaTuiien
BBICOKOTO M HHU3KOTO [aBJICHHS,  €ro CBOICTBa M mNpuMeHeHue. KarammzaTopbl
[urnepa-Harra. [TonunponuieH, ero npuMeHEHUE U CBOWCTBA. ['amorencoaepxamue
nosuMepsl: TeIoH, NOTUBUHWIXJIOpUA. Kaydyku HaTypanbHbIA U CUHTETHYECKHE.
Comnonumeps! (0yTaaueHCTUPOJIbHBIN KaydyK). Bynkanuzanus kaydyka, pe3uHa u
H00HUT.

Jemoncmpayuu. Mozaenn MOJIEKYJ CTPYKTYPHBIX M NPOCTPAHCTBEHHBIX H30MEPOB
ankeHoB u ankaaueHoB. Komneknus "Kayuyk u pesuna". JlemonuMepuszaius Kaydyka.
CryuieHue MJIEYHOTO COKa KaydyyKOHOCOB (MOJIOYast, 0TyBaHYMKOB, (PUKYCa).
Jlabopamopnuie onvimsl. OOHApYy)XEeHUE HEMPEACITbHBIX COSAMHEHUN B KEPOCHHE,
ckunuaape. O3HakomyieHHe ¢ oOpa3uaMu MOJMITWICHA U IOJMIIPOINUIICHA.
Pacnio3naBanue o0Opa3iioB ajJKkaHOB U aJIKEHOB.

Ilpakmuueckue 3anamus:

[Tosydenue 3TuiieHa AeruapaTaluuend 3TUI0BOTO CIIUPTA.

B3aumozgeiicTBue aTriIeHa ¢ OpOMHOM BOON, paCTBOPOM MEPMaHraHaTa KaJus.
CpaBHeHME MJIaMEHHM STUJIEHA C TJIAMEHEM IMpeAeNIbHBIX YIJIEBOJIOPOJOB (MeTaHa,
MPONaH-0yTaHOBOW CMECH).

1.4. AueTnsieHoBbI€ YII€BOAOPOIbI



T'omonozuueckuit pad aikunog. DIEKTPOHHOE W TNPOCTPAHCTBEHHOE CTPOECHUE
alleTWJieHa W JPYTUX alKUHOB. ['omMonormdeckuil psan u oOuias ¢opMmyiia alKHHOB.
HomeHnknaTtypa  alleTHWJIEHOBBIX  YIVIEBOJOpPOAOB.  M3omepuss  MexkiaccoBad,
YTJIEPOJIHOTO CKEJIETa, MOJ0KEHUSI KPATHOU CBA3H.

Xumuueckue ceoiicmea u npumeHenue ankunog. (OCOOCHHOCTH peaKIUi
NPUCOCIUHEHUsI [0 TPOWHOM yriaepoa-yriaepogHoil cBsizu. Peakuus Kyueposa.
[IpaBuno MapKoBHUKOBA NPUMEHHUTENLHO K areTwieHaMm. [loJBUKHOCTH aroma
BOZOpo/ia (KHCIIOTHBbIE CBOWCTBa alKWUHOB). OKHUCJIEHHE aJKUHOB. Peakius
3enuHckoro. [I[puMeHeHne aleTuIeHOBBIX yriaeBogopoaoB. [lonBuHunanerar.
Ilonyuenue ankunog. llonyueHue aleTuieHAa TUPOJIU30M METaHAa U KapOUIHBIM
METO/IOM.

Jlemoncmpayuu. Mopaenu MOJIEKyJbl aleTWIeHa W Jpyrux aikuHoB. llomyuenwue
aleTWIeHa W3 KapOuJa KajlbLKsd, O3HAKOMJIEHHWE C (PU3MYECKMMH M XUMUYECKUMH
CBOMCTBaMM alIETUJIEHA: PACTBOPUMOCTH B BOJAE, TOPEHHE, B3aUMOJCHCTBUE C
OpOMHOI BOJIOM, paCTBOPOM MepMmaHTraHata Kanus, cosamu meau (I) u cepedpa.
Jlabopamopnwie onvimpl. VI3roTOBIECHUE MOAEIEN MOJIEKYJI AJIKUHOB, UX U30MEPOB.
1.5. ApomaTuyeckue yriaeBoA0poabl

TI'omonozuueckuit pao apenog. BeH301 Kak IMpEeACTaBUTENb apeHOB. PasButue
npescTaBICHU 0 cTpoeHnH OeH3os1a. CoBpeMEeHHbIE IPECTaBICHUS 00 3JIEKTPOHHOM
Y TIPOCTPAHCTBEHHOM CTpoeHuMu OeHzosa. OO0pazoBaHue apoMaTHdecKol []-CHCTEMBI.
['omonoru OeH3ona, WX HOMEHKJIaTypa, oOmas dopmyna. Homenknarypa s
IU3aMEIICHHbIX TPOU3BOJHBIX O€H305a: opmo-, Mema-, NApa-pacroIOKEHUe
3amectutenen. duznueckre CBOMCTBA APEHOB.

Xumuueckue ceoiicmea apenog. IlpumMepsl peakuuil 31eKTPOPUIBHOTO 3aMEIIECHUS:
raJIoreHUpoBaHue, ajakuiaupoBanue (katanmuzatopbl Opunens-Kpadrca), HuTpoBanue,
cynb(upoBanue. Peakuum TruapupoBaHUs M TPHUCOEIMHEHUS XJopa K O€H30iy.
Oco0eHHOCTH XMMUYECKUX CBOMCTB rOMOJIOrOB OeH30/1a. B3anMHoe BiMsHUE aTOMOB
Ha TMpUMepe TOMOJIOroB apeHoB. OpueHTauus B pEakUUsIX >SJIEKTPOPUIBLHOrO
3amemieHua. Opuentrantel | u Il poma. Ilpumenenue wu noayuenue apemnos.
[IpupoaHble UCTOYHUKH apOMATUUYECKUX YTIE€BOJIOPOJIOB. ApoMaTu3alusi alKaHOB U
[IUKJIOATKAHOB. AJIKWJIMpPOBaHUE OEH301a.

Jemoncmpayuu. 1llapoctepxHeBble U 00BEMHBIE MOJEIN MOJICKYJ OCH30Jla U €ro
roMmosioroB. Pa3znenenune cmecu O€H30J-BOJa C TMOMOIIBIO JETUTEIBHON BOPOHKHU.
PacTtBopsromas cnocoOHOCTh OeH301a (IKCTPAKIUS OPraHMYECKUX U HEOPTaHUYECKUX
BELIECTB OE€H30JIOM U3 BOJHOTO PAcTBOpA MOJa, KpaCUTENEH; pacTBOpeHHE B OeH30I1e
BEIIIECTB, TPYAHOPACTBOPUMBIX B Bojie (cepbl, OeH30MHON KuCIOThI). ['opeHue
oenzona. OTHomeHue OeH301a K OPOMHOW BOJE, PACTBOPY IEpMaHraHata Kajwusl.
[Tonyyenue HUTpOOEH30A.

OzHakomiieHHEe C (U3MYECKMMU CBOMCTBAMU apOMATHUYECKUX YTIEBOAOPOJIOB C
ucnoap3oBanueM pactBoputens "ConbBeHT". HM3roToBiieHHME U HCNOJIb30BaHUE
MpOoCTENIIero npudopa A xpoMarorpaduu.



[Tomyuenue OeH3ona aexkapOOKCHUIMpOBaHMEM OeH30MHON KucioTel. [lomydyenue u
paccioeHrue SMyNIbCUH OeH30y1a ¢ Boaod. OTHoOmIeHHs OeH30i1a K OpOMHOHN BOjE M
pacTBOpY NEPMaHIaHATA KaJIHsL.

1.6. IIpupoaHble HCTOYHUKHU YIJ1€BOI0POI0B

Hegpmp. Haxoxaenue B mpupoje, coctaB U ¢pusnueckue cporictsa Hedtr TormmuBHO-
sHepreruyeckoe 3HaueHwe Hedtu. [lpombinieHHas  nepepaboTka  HedTH.
Pextudukarus HedTH, OCHOBHBIE (PpPAKIUU €€ pPAa3[ACICHUs, UX HCIIOJIb30BAHUE.
Bropuunas  mepepabotka  HedTenmpoaykTtoB.  Pextuduxanmus — maszyra  npu
yMEHbIIIEHHOM JaBiieHuu. KpekuHr HedrenpoaykToB. Paznuunble BUABI KPEKHUHTa,
pabotel B.I'. IlyxoBa. M3omepuzaius ankaHoB. AJIKWIMPOBAHUE HEMPEIEIbHBIX
yraeBoiopoaoB. Pudopmunr nedrenpoaykros. KauectBo aBTOMOOMIBHOTO TOTLITUBA.
OKTaHOBOE YHCIIO.

Ilpupoonwiit u nonymuwlit Hepmanoui 2a3pl. CpaBHEHHE COCTaBa NPUPOJAHOTO U
MOMYTHOI'O ra30B, UX MPAKTHYECKOE HCII0Ib30BAHNUE.

Kamennwtit  y2onps. OCHOBHBIE HAIpPaBJIICHHUS WCIOJNb30BaHUA KaMEHHOIO YIJIS.
KokcoBanne KaMEHHOTO Yrjs, BaXHEHIIWE NPOAYKTBI 3TOr0 IMpolecca: KOKC,
KAMEHHOYTOJIbHAsA CMOJIa, HajacMosibHas Boaa. CoeauHEHMs, BBIIEISIEMbIE U3
KaMEHHOYTOJIbHOM cMOJIbl. [IpoayKThl, OJydaeMble U3 HaICMOJIBHOU BOJBI.
DKOJIOTHYECKHE AaCHeKThl J0ObIYM, TMepepadOTKM M HUCIHOJb30BaHUS TOPIOYUX
HCKOITa€MBbIX.

Hemoncmpayuu. Konnexuust "llpupoaHbsle UCTOYHUKHU YriieBoAopoAdoB CpaBHEHHE
IPOLIECCOB TOpeHUs HepTH U npupogHoro raza. O6pa3oBaHue HE(PTIHON IUIEHKH Ha
MOBEPXHOCTH BO/ABI. Katanutnueckuii KpeKuHT napaduHa (Wi KEpoCcruHa).
Jlabopamopnvie onvimpl. OnpenesieHNE HAIUYUS HENPENEIbHBIX YIIEBOJOPOIOB B
OeH3MHE U KepocuHe. PacTBOPUMOCTH pa3nMuHbIX HEPTENpOAYKTOB (OEH3MH,
KEpOCHH, TU3EIbHOE TOTUIMBO, Ba3eJHH, NapaduH) ApyT B Ipyre.

1.7. 'mapokcuIbHbBIE COeINHEHUS

Cmpoenue u knaccupukayus cnupmoe. Kiaccupukanus CHOUPTOB MO THUIY
YTJIE€BOJOPOAHOIO pajuKala, YUCIy THIPOKCUIBHBIX TPy U TUIy aroMa yriepoja,
CBA3aHHOTI'O C THIPOKCUIBHOM IPYNIIONA. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
TUAPOKCUIIBHOM Tpynmbl. BausiHue cTpoeHus: CUPTOB HA UX (PU3WYECKHUE CBOMCTBA.
MexmonekyigpHass BOJOPOJHAs CBA3b. | OMOJIOTMYECKHMU PSAJ  MOPEAEIBbHBIX
OJIHOATOMHBIX CIUPTOB. M30Mepus 1 HOMEHKJIATypa ajIKaHOJIOB, UX 001Ias popmyia.
Xumuueckue ceoiicmea ankanon06. PeakumoHHas CHOCOOHOCTb NpPEIEIbHBIX
OJIHOATOMHBIX cHUPTOB. CpaBHEHUE KHUCIOTHO-OCHOBHBIX CBOMCTB OPTraHUYECKUX M
HEOPraHUYECKUX COeIUHEeHUH, coaepxkamux OH-rpymnmy: KUCIOT, OCHOBAHUM,
aMm(pOTepHBIX cOeAMHEHUN (BOJbI, COUPTOB). Peakiinu, moATBEp>KIAIOIINE KUCIOTHbBIE
CBOMCTBA CIIUPTOB. Peakuu 3aMelleHUs TUIPOKCUITBHOMN TPYIIIIHI.
MexMonekymnsipHas IeruapaTains COUpTOB, YCIOBUS 00pa3oBaHus MPOCTHIX 3(PUPOB.
Crnosxxnble 3(hUpbl HEOPraHUYECKUX U OPTAHUYECKUX KUCIIOT, PEaKIUU dTePUPUKALIIH.
OxuclieHHe U OKUCTUTENbHOE JETHAPUPOBAHUE CITUPTOB.

Cnocoovl nonyuenusa cnupmog. I'niponus rajoreHankanon. ['uapartanus

aJIKEHOB, YCJIOBHS €€ MpoBeeHus. BoccTaHoBIeHE KapOOHMIIBHBIX COEIMHEHUH.



Omoenvuvie npeocmasumenu a1KaHo106. MeTaHON, €ro MNPOMBIIIEHHOE
MOJIyYEHHE U MPUMEHEHUE B IPOMBIIUIEHHOCTU. bronornyeckoe neicTere MeTaHoa.
Crenuguyeckue CcrnocoObl TOMy4YeHHUsT OHTHIOBOro crnupra. Dusmonoruyeckoe
JNEUCTBUE ITAHOJIA.

Mnozoamommusie cnupmui. VI3omepuss 1 HOMEHKIJIATypa NpeJCTaBUTENEH NBYX- U
TPEXAaTOMHBIX cIUPTOB. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MHOTOATOMHBIX CITUPTOB,
UX KadyecTBEHHOe oOHapyxkeHue. OTHenbHbIe MNPEJCTABUTEIU: OSTUICHTIUKOIb,
[IALIEPUH, CIOCOOBI UX MOJyYEHHUs, MPAKTUYECKOE TPUMEHEHUE.

@Denon. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue ¢eHosia. BzanMHoe BiusiHUE
apOMAaTUYECKOIr0 KOJIbIA U THIPOKCUIBHOU TPYIIIIHI.

XUMUYEeCKUEe CBOMCTBA (peHOoJa Kak (YHKIHS €ro XWUMHYECKOTO CTPOECHHUS.
bpomupoBanue (eHona (KayecTBEHHasl peaKilus), HAITPOBAHHUE (MMKPUHOBAs KHUCIIOTA,
ee cBoiicTBa u npuMeHeHue). O0pazoBaHUE OKPAIICHHBIX KOMIUIEKCOB ¢ MOHOM Fe3+.
[Ipumenenue denona. [lonyuenue heHona B NpOMBIIIEHHOCTH.

Jemoncmpayuu. Monenu MoJeKys ciupToB U (GeHosIoB. PacTBOPUMOCTH B

BOJIE QJKAHOJIOB, JTWICHIJMUKOMS, TriauuepuHa, @eHosa. CpaBHEHHE CKOPOCTH
B3aMMOJICHCTBHUSL HATPUS C OTAHOJOM, NPOMAHOJIOM-2, 2-METHINPONAHOIOM-2,
rnuuepuHoM. [loaydyenue OpoMaTaHa u3 taHoisa. BeitecHeHue geHona u3 gpeHomusta
HaTpUs YrojabHOW kucioTod. Peakuust ¢enona ¢ opmanpaerugom. KauecTBeHHbIe
peakiuu Ha (eHos. 3aBUCUMOCTH PaCTBOPUMOCTU (PEHOIA B BOJAE OT TEMIEPATYPHI.
B3aumopeiictBue gpeHomna ¢ pactBopom 1enoyn. PacrnosnaBanue pacTBOpoB (peHosATa
HaTpus M KapOoHata HaTpus (0apOOTak BBIIBIXa€MOrO BO3AyXa WU JCHCTBHE
CWJIBHOM KUCIOTHI). Pacio3HaBaHue BOAHBIX pacTBOPOB (PeHOJIA U TNINLIEPHUHA.
JlaGopaTopHblie onbIThl. PexTudukamus cMecu 3TaHos-Boja. OOHapykeHue BObI B
a3e0TPOITHON CMECH BOJbI U ATHJIOBOTO CIIUPTA.

Ilpakmuueckue 3anamus:

N3yyenue pacTBOPUMOCTH CIIMPTOB B BOJIE.

OKucneHue CHnupToB pa3iIU4YHOrO CTPOEHHS XpOMOBOM cmechro [lomydenue
audTHIIOBOTO Adupa. [lonyyenue riuuepara Meau.

1.8. Aapaeruabl 1 KeTOHBI

T'omonozuueckue paovt anvoecudooe u kKemounoe. llonstre o0 KapOOHMIBHBIX
COCIMHEHMSX. OJIEKTPOHHOE CTpPOEHUE KapOOHWJIbHOW rpymnmbl. M3omepus u
HOMEHKJIaTypa ajbAeruaoB U KeToHOB. Dusmueckue cBOHCTBA KapOOHMIBHBIX
COCIMHEHU.

Xumuueckue ceoiicmea anv0ecudoé u Kemonoe. PeakMoOHHas CHOCOOHOCTb
KapOOHWJIBHBIX COEAMHEHUU. Peakuuu OKHCIEHHsS allbJeru/ioB, KaueCTBEHHBIC
peakuMy Ha anbJCTUAHYI0 Tpynny. Peakuuu NOJMKOHJEHCAMU: O0Opa3oBaHUE
(benonodopmanbaEruIHBIX CMOI.

Ilpumenenue u nonyuenue KapoOOHUILHBIX coeOunenuil. lIpuMeHeHne anbIeruioB U
KETOHOB B OBITY M MPOMBIIUIEHHOCTH. AJIBAETUIBI U KETOHBI B Tpupone (3pupHbIe
Macna, GpepoMonsl). [lomyueHne kapOOHUIBHBIX COCAUHEHUN OKHCIEHHEM CIHUPTOB,
rujipatainyeld aJKUHOB, OKHCIEHHMEM YTriIeBOAOPOJ0OB. OTaenbHbIE MNPEICTABUTEIU
aJIbJIETUJI0OB M KETOHOB, crielu(uyecKkue crnocoObl UX MOTYyYEHHUS U CBOMCTBA.



Jemoncmpayuu. lapoctepkHeBble U 0O0bEMHBIE MOJIETM MOJIEKYJ allbJIETU/IOB U
KeTOHOB. [loiayyeHne yKCyCHOTo ajnpJeruia OKMCJIEHHE 3TaHOJa XPOMOBOM CMECHIO.
KauecTBeHHbBIEC peakIuy Ha albJICTUAHYIO TPYIIITY.

Jlabopamopnvie onvimel. OKHCIIEHHE 3TaHOJA B 3TaHAIb PACKAICHHOM MEIHOMN
npoBojiokoil. [lomydenue ¢enonodopmanbaerugHoro mnoiaumepa. Pacrno3naBaHue
pacTBopa aieToHa u ¢popMalivHa.

Ilpakmuueckue 3anamus:

N3yyeHne BOCCTAaHOBUTENBHBIX CBOMCTB aibJAETUIIOB: peakius '"cepeOpsHOro
3epkana", BoccraHoBiieHue ruapokcuaa meau (I0).

B3aumogeiicTBue dhopmaibieruaa ¢ ruipocyabGUToM HaTPus.

1.9. Kap6oHOBBI€ KHCJI0THI U UX MPOU3BOIHbIE

T'omonocuueckuii pao npeoenvHvlX 00HOOCHOBHBIX KapOoHoeblx Kucaom. llonsatue
0 KapOOHOBBIX KHCIIOTaX U WX Kiaccuukamus. IJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOCHME  KapOOKCWIbHOW  Tpymnmbl.  ['OMOJIOTMYECKHMUA  psAl  MPeIelbHBIX
OJTHOOCHOBHBIX ~ KapOOHOBBIX  KHCIOT, WX HOMEHKJATypa U  HU30MEpHsl.
MexMONeKyJIIpHbIE BOJIOPOJIHbIC CBSI3M KapOOKCWJIBHBIX TPYMI, UX BIUSHUE Ha
(u3nUecKue CBONCTBAa KAPOOHOBBIX KUCIOT.

Xumuueckue ceoinicmea KapOOHOGbIX Kucaom. Peakuuy, WUIFOCTPUPYIOLIUE
KHUCJIOTHBIE CBOWCTBA M MX CpPAaBHEHHE CO CBOWCTBAMU HEOPraHUYECKHX KHUCIOT.
OO6pazoBanue (YyHKIMOHAJIBHBIX MPOU3BOJIHBIX KapOOHOBBIX KHCIOT. Peakuuu
TepUPUKAIMA. AHTUAPUJIBI KAPOOHOBBIX KUCIIOT, MX MOJIYYSHUE U IIPUMEHEHHUE.
Cnocoobl nonayuenusa kapoonoewvix xuciom. OmoenbHble npeocmagumenu u ux
3nauenue. OOMKE CIIOCOOBI MOMYUYCHUS: OKHUCICHHE alIKaHOB, aJIKEHOB, TEPBUYHBIX
CIIUPTOB, AQJIbACTUJIOB. BakHeWlne mnpeacTaBuTeIM KapOOHOBBIX KHUCIOT, HUX
OuoJioruyeckas poJib, cenuduieckre cnocoObl MOJy4eHUs, CBOMCTBA U TPUMEHEHUE
MypaBbHHOM, YKCYCHOM, MaJbMUTHHOBOM M  CTEapUHOBOM; AKpWIOBOM W
METAKPHUJIOBOM; OJICMHOBOM, JMHOJIEBON M JIMHOJICHOBOW; IIABEJICBOM; OCH30MHOMU
KHCJIOT.

Cnoxcnvle I¢pupel. CTpoeHHE M HOMEHKIIATYpa CJIOXKHBIX 3(HUPOB, MEXKKIACCOBas
U30Mepusi ¢ KapOOHOBBIMU KHCJHOTaMU. CrocoObl TOJYYEHHS CIIOXKHBIX S(HUPOB.
OOpatumMocTh peakiuud dTepupuKau U (PaKTOphl, BIHUSAIONME HA CMEIICHHUE
paBHOBecus. OOpa3zoBaHue CIOXKHBIX moiaudupoB. [lomurTunenrepedranar. JlaBcan
KaK MPEJICTABUTEIb CUHTETUYECKUX BOJIOKOH. XMMHUYECKHE CBOMCTBA U NMPUMEHEHUE
CJIOKHBIX 3(hUPOB.

Kupwr. )Kupbl kak cinoxubie dpupsl riumnepuna. KapOoHOBBIE KUCIOTHI, BXOSIITUE B
COCTaB JKHPOB. 3aBUCHUMOCTh KOHCHCTEHIMU >KHPOB OT MX COCTaBa. XUMHUYECKHUE
CBOMCTBA KUPOB: THUJIPOJIN3, OMBIJICHUE, THIpUPOBaHKe. bruonornueckas pojib )KUPOB,
UX UCIIOJIb30BaHUE B OBITY U MPOMBIIIIICHHOCTH.

Conu kapoonoevix kuciom. Mbuia. CriocoObl MOJYYEHHUSI COJICH: B3aWMOJICHCTBUE
KapOOHOBBIX KHCJIOT ¢ MeTajulaMH, OCHOBHBIMU OKCHJAMU, OCHOBAHUSIMH, COJISIMH;
IIEJIOYHON THAPOJU3 CI0XKHBIX A(PUPOB. XUMHUYECKUE CBOMCTBA COJIEH KapOOHOBBIX
KHUCJIOT: THAPOJIN3, PEAKIIMA HOHHOTO 0OMeHa. Mblia, CyIIHOCTh MOIOILIETO JACUCTBUS.



OtHomieHWe MbLUIa K KecTKoh Bojae. CuHTeTmyeckue Moromme cpeactsa — CMC
(meTeprenTsl), UX MPEUMYIECTBA U HEJOCTATKH.

Jlemoncmpayuu. 3HakOMCTBO ¢ (U3HMUESCKIMHU CBOWCTBAMH BOKHEUIITUX KapOOHOBBIX
KHUCIJIOT. Bo3ronka 0eH30iHO#M KUCa0Thl. OTHOIIEHHE Pa3InYHbIX KapOOHOBBIX KHCIIOT
k Bojxe. CpaBHeHue pH BOJHBIX pacTBOPOB YKCYCHOM U COJITHOM KHUCIOTHI
OJIMHAaKOBOM MoJsipHOCTU. [lodmydeHue NPUATHO MAXHYIIETO CIOXHOTO 3dupa.
OTHoOIlIEHHE CIMBOYHOTO, TMOJICOJIHEYHOT0, MAIIIMHHO MAITMHHOTO Macesl U MaprapruHa
K OpOMHOM BOJIE U PaCTBOPY NEpMaHTaHaTa KaJHsl.

Jlabopamopnuie onvimel. B3aumoaeiicTBue pacTBOpa YKCYCHOU KUCTIOTHI C MarHUeM,
OKCHJIOM IIMHKa, ruapokcuaom xenes3a (III), pactBopom kapboHara kanus U creapara
kanusi. O3HaKOMJICHHE C 00pa3iaMu CI0XKHBIX 3(pupoB. OTHOIIEHUE CIIOKHBIX 3(UPOB
K BOJE U OpraHMYecKUM BemiecTBaM. "BriBeneHue" >KUPHOTO MATHA C MOMOIUIBIO
cioxkHoro s¢upa. PacTBOpUMOCTb KHPOB B BOJIE U OPTaHUYECKUX PACTBOPUTEIISX.
CpaBHEHHE MOIOIINX CBOMCTB X0351MCTBEHHOTO MblIa 1 CMC B 5KECTKOM BOJIE.

Ilpakmuueckue 3anamusn:

PacTBOpUMOCTh pa3inyHbIX KapOOHOBBIX KUCJIOT B Boj€. B3aumopeiicTBue yKCyCHOM
KHUCIIOTHI ¢ MeTajuiaMu. [lonydeHne n30aMuioBoro apupa yKCyCHON KUCIIOTHI.
CpaBHEHHE CTEIIEHH HEHACBIIEHHOCTH TBEPAOrO0 M XKUAKOTO >XUpPOB. OMbUICHHE
xupa. [lomyueHne MbUIa M U3Y4YEHHE €ro CBOMCTB: IMEHOOOpPa30BaHUE, PEAKIMU
MOHHOTO  OOMEHa, TUAPOJIM3, BbIIECJIEHHE  CBOOOAHBIX  KHUPHBIX  KHUCJIOT
1.10. YriaeBoanl

Honamue 06 y2neeooax. Knaccudukamus yriieBojoB. MoHO-, 11- U TIOJIMCAXapU/IbI,
MPEACTABUTENN KaXJOW TPYIIbl yriaeBOAOB. buosormyeckas poiib YIJIEBOJOB, UX
3HAYEHHUE B KU3HU YEJIOBEKA U OOIIECTB.

Monocaxapuost. CTpoeHHME M ONTHYECKAs H30MEpUs MoOHocaxapuaoB. Mx
KJaccu(pukanus MO YMCIy aTOMOB yIiepojia M NpUpoAe KApOOHWIBHOW TPYIIIbI.
@opmynsl  Gumepa u  Xeyopca sl U300pAKEHUS MOJIEKYJ MOHOCaXapuIoB.
OtHecenne MoHocaxapunoB K D- u L-psay. Baxunenmue npeacraButeny MOHO3. 27

['moko3a, cTpoeHHMe €€ MOJIeKyJdbl W (¢u3nueckue cBoWcTBa. Tayromepwus.
XVMHUYECKHE CBOMCTBA TJIIOKO3BI: PEAKIMM IO anbaeruaHou rpytmre ("'cepedpsHoro
3epkana’, OKHUCIEHHUE a30THOM KHUCIOTOW, THAPUPOBAHUE). Peakiuu TIIOKO3bl Kak
MHOI0aTOMHOTO CIHUPTA: B3aUMOJCHCTBHE TIIIOKO3bl ¢ rujpokcuaoM meau (II) mpu
KOMHATHOW TeMmreparype M HarpeBaHuu. Pasnuunbie TUIBI OpoKeHUs (CTHPTOBOE,
MOJIOYHOKHMCHOE). ['moko3a B mpuponae. buonornueckas pojib U NPUMEHEHUE
MIIOKO3bl. DpyKTO3a KAaK M30Mep TIOKO3bl. CpaBHEHHE CTPOEHHUSI MOJEKYJbl U
XUMUYECKUX CBOMCTB TIIOKO3bI U (Qpykro3sl. Dpykroza B mpupoge Hu ee
OuoJiorudyeckas poJb.

[lento3bl. Pubo3a u gezokcupubo3a Kak MpeCTaBUTENM albaoneHTo3. CrtpoeHue
MOJIEKYJI.

Jucaxapuovt.  Ctpoenne  nucaxapusoB.  Crnoco0®  cowieHEeHUS  IIUKJIOB.
BoccranaBnuBaromme ¢ HEBOCCTAHABIMBAKOIIME CBOMCTBA JIMCAXapuIOB  Kak



cleACcTBUE cowieHeHus nukiaa. CTpoeHue M XUMHUYECKHE CBOMCTBA caxapo3bl.
TexHoJIOTHYECKHE OCHOBBI MPOM3BOJCTBA caxaposbl. JlakTo3a W ManbTO3a, Kak
M30MEPHI Caxapo3bl.

Honucaxapuowt. O0mee cTpoenue monucaxapuao. CTpoeHHE MOJIEKYJIBl KpaxMmaia,
aMUJIo3a W aMUJIONEKTHH. PU3NYECKHE CBOMCTBA Kpaxmasa, €ro HaXOXICHUE B
npupoae u Ouosiornueckas poib. [nHMkoreH. XuMUYecKHe CBOWCTBA Kpaxmala.
CrpoeHune 2IEeMEHTapHOr0 3B€HA LICJUTIONIO3bl. BiMsiHUE CTpOEHUS MOJIMMEPHON LIETH
Ha (uU3MUECKHME M XUMHUYECKHME CBOMCTBA UEIUIIONO3bl. [UAPOIN3 IEIUTI0NI03HI,
o0pa3oBaHUE CJIOKHBIX A(UPOB C HEOPTaHUYECKUMHU U OPraHUYECKUMHU KHUCIOTAMH.
[TonsiTue 00 MCKYCCTBEHHBIX BOJIOKHAX: aleTaTHBIM IIEJK, BUCKO3a. HaxoxaeHue B
npuposie W OWoJIOTMYecKasi poJib MeJuToio3bl. CpaBHEHHE CBOWMCTB Kpaxmaiaa Hu
LEJUTIOIIO3BI.

Jemoncmpayuu. OO0pa3upl YriaeBogoB W u3naenui u3 Hux. llomydyeHue caxapara
KaJIbI[USl U BBIJICTICHUE Caxapo3bl U3 pacTBOpa caxapara Kaiblus. B3aumoneiicTBue
TJIIOKO3bl € (DYKCHMHCEpHHUCTOM KUCI0TOM. OTHOLIEHWE pacTBOPOB Caxapo3bl M
ManbTo3bl K Cu(OH)2 npu HarpeBanuu. O3HakomieHue ¢ (U3NYECKUMU CBOMCTBaAMU
KpaxMalia ¥ 1esuiono3el. Habyxanue 1emiono3bl U kpaxmana B Boje. [lomydeHue
TPUHUTpPATA LEJUTI0JI03bl. KOJIIEKIHSA BOTOKOH.

Jlabopamopnsie onvimobl. O3HakoMJIeHHE C (U3UYCCKHMMHU CBOMCTBAMH TJIFOKO3BI
(anTeunas ymakoBka, TabneTku). KUCIOTHBIN Tuaponu3 caxaposbl. 3HAKOMCTBO C
oOpasuamu mosnucaxapuaoB. OOHapyXeHHE KpaxMmaja ¢ TMOMOIIBIO KaueCTBEHHOU
peakiuu B Mejne, xjebe, Horypre, MaprapuHe, MakKapoOHHBIX U3JIETUSIX, KPyIlax.
Ilpakmuueckue 3anamusn:

Peaknusi  "cepeOpsiHoro 3epkana" IIOKO3bl. B3amMopeicTBuME  TUIIOKO3BI €
ruapokcuom meau (I1) mpu paznuyHbIX TeMmnepaTrypax.

JleficTBEe aMMHAYHOTO pacTBOpPA OKCHa cepedpa Ha caxaposy.

OOGHapy:xeHue JaKTOo3bl B MOJIOKE. JlelicTBue noja Ha KpaxMall.

1.11. AMHHBI, AMHHOKHCJIOTBI, 0€JIKH

Knaccugpukayus u wuzomepus amunog. llonstue o0 amunax. I[lepBuunbie,
BTOPUYHbIE W  TpeTuuHble amuHbl. Kiaccudukanus aMHUHOB 1O  THUITY
YIJIEBOJOPOJAHOTO pauKallia M YHUCIY aMUHOTPYIIl B MoJjekyie. ['omosormueckue
pAABl  TpenenbHBIX anudaTUYecKuX W apOMATHYECKUX AaMUHOB, HU30MEpHUS U
HOMEHKJIaTypa.

Xumuueckue ceoilicmea amunHog. AMUHBI KaK OpPraHUYECKHE OCHOBAaHMS, HX
CpaBHEHHE C aMMHAaKOM U JIPYTUMH HEOPraHMYE€CKUMH OCHOBaHUsAMH. CpaBHEHUE
XUMUYECKUX CBOMCTB anudarnueckux W apoMaThuyeckux amMuHOB. OOpa3oBaHue
aMUJI0B. AHWJIMHOBBIC KpacuTenu. [IoHATHE O CUHTETHYEeCKUX BOJOKHAX. [Tommamu bt
Y TIOJIMaMU/THbIE CHHTETUYECKHE BOJIOKHA.

Ilpumenenue u noayuenue amunos. Ilonydenue amunos. Pabotst H.H. 3ununa.
Amunokuciomot. TloHsTue o0 aMHUHOKHUCIOTAaX, WX KilacCU(UKalMs U CTPOCHHE.
Ontuueckas  uU30MepHs []-aMUHOKHUCIIOT. HomeHknaTtypa ~ aMHUHOKHUCIIOT.
JIBOMCTBEHHOCTh KHUCJIIOTHO-OCHOBHBIX CBOWMCTB AaMHMHOKHUCIIOT W €€ IIPUYMHBI.
bunonspusie unonbl. Peakunu konaeHcauuu. llentunnHas cBs3b. CUHTETHYECKHUE



BOJIOKHA: KampoH, 3HaHT. Knaccudukauus BomokoH. [lomydyeHne aMHHOKHCIOT, UX
MpUMEHEHNe U Onojorndeckas pyHKITUs.

benku. benxu xak npupojHbie monumepbl. [lepBuyHas, BTOpUYHas TpETUYHAs WU
YETBEPTUYHASL CTPYKTYpbl OenkoB. @OUOpWIUIApHBIE M TVIOOYJISpHBIE OENKH.
XvMHUYECKHEe CBOMCTBa OENKOB: TOpEHHUE, JeHATypalus, TUIPOJU3, KayeCTBEHHbIE
(uBeTHbIe) peakiuu. buonornyeckue ¢GyHKUIMM OENKOB, MX 3HAUeHWE. benku Kak
KOMITOHEHT nuiu. [Ipodrema 6eIKoBOro roojaHus U MyTH €€ PEIICHHUS.
Jemoncmpayuu. OU3znyeckue CBOWCTBa METUJIAMUHA: arperaTHOE COCTOSIHUE, LIBET,
3amax, OTHOLIEHHE K Boje. ['opeHne meTunamuHa. B3auMonelcTBUE aHWIMHA H
METWJIaMMHa C BOJOM MW Kuciaoramu. OKpallMBaHWE TKaHEW AHWIMHOBBIMU
kpacutensamMu. OOHapykeHue (yHKIIMOHAIBHBIX TPYII B MOJIEKYJIaX aMHUHOKHCIOT.
Hevirpanu3anusa menoun aMMHOKUCIOTON. HenTpanu3anust KUCIOTEI aMUHOKUCIIOTOM.
PactBopenue u ocaxaenue OenkoB. Jlabopamophnwvie onvimwl. V3rotoBiieHHE
IapOCTEP>KHEBBIX U 00BEMHBIX MOJIENEH N30MEPHBIX aMUHOB. PacTBopeHune OenkoB B
BOJIE M MX Koaryisiuusa. OOHapyxkeHue Oeslka B KYpHUHOM SIiIIE U MOJIOKE.
Ilpakmuueckue 3anamusn:

OOpa3zoBaHue coJiel aHWIMHA. BpoMupoBaHue aHUIMHA.

OO0pazoBanue cozeit rmunuHa. [lonyyenne MeHOM coNn TIIMIUHA.

Henarypauus Oenka. L{BeTHbIe peakiiuu O€IKOB.

1.12. A3orcoaep:kamue rerepouuKIndyeckue coeanHeHusi. HykienHoBble
KHCJIOTBI

Hykneunoevie kuciomol. HykIenHOBbIE KHUCIOTHI Kak IPUPOAHBIE IOJIMMEPHI.
Hyxkinieotunel, ux crpoenue, npumepbl. AT® u A/I®, ux B3auMonpeBpalieHue U poib
atoro npouecca B pupoxe. llonarue ITHK u PHK. Crpoenune JIHK, ee nepBuunas u
BTOpuuHas ctpykrypa. Paborst ®@. Kpuka u JI. Yorcona. KommiemeHTapHOCTH
azotucthix ocHoBanui. Permkanus JJHK. Ocob6ennoctu ctpoenust PHK. Tunst PHK
u ux Ouonormyeckue ¢yHkuuu. IloHstue o TpouuHoMm konae (komone). buocuures
Oenika B ®UBOM KieTke. ['eHHas uHxeHepus u OuorexHosnorus. TpancreHHbie (HOpMbI
pacTeHuid W KUBOTHBIX. /Jlemoncmpawuu. Mojgenn MOJEKYJl BaKHEUIINX
reTepourkioB. KoJuleKnus TeTepOUMKINYECKUX COeAMHEHUU. JlelicTBHE pacTBOpa
MUPUINHA HA UHAUKATOp. B3auMoaencTeue nupuauHa ¢ COJSTHOM KUCI0TOM. Moeinb
mosekynsl  JIHK, neMoHcTpanusa npuHOMNA KOMIUIEMEHTAPHOCTH — a30THUCTBIX
ocHOBaHui. OOpasupl MNPOAYKTOB NUTaHMSI U3 TPAHCTEHHBIX (QOpPM pacTeHui u
KUBOTHBIX. JIekapcTBa M npenaparsl, U3TOTOBJIEHHBIE METOJaMU T€HHOW WHYKEHEPUU
1 OMOTEXHOJIOTHH.

Jlabopamopnuie onvimel. VI3rotoBrieHne 0OBEMHBIX U IIAPOCTEPKHEBBIX MOJIEIEH
A30TUCTBIX T€TEPOIUKIIOB.

1.13. Buosornyecky aKTUBHBIE COeIUHEHHS

Depmenmpt. [lonsatue o pepMeHTaX KaK O OMOJOTUUECKUX KaTaau3aTopax OeJIKOBOM
npupoabl. OCOOEHHOCTH CTPOEHUSI M CBOWCTB B CPaBHEHHWU C HEOPTaHMYECKUMU
karanuzatopamu. Krnaccudukamus pepmeHToB. OCOOEHHOCTH CTPOEHUS U CBOWCTB
(epMEeHTOB: CENEKTUBHOCTh U 3P(HEKTUBHOCTH. 3aBUCUMOCTh aKTUBHOCTU (PEPMEHTOB



ot Temriepatypbl u pH cpensl. 3HaueHne (HepMEHTOB B OWOJOTMH M MPUMEHECHHE B
MIPOMBIILICHHOCTH.

Bumamunwr. Tlonsatue o Burammuax. Mx knaccudukamus u ob6o3nauenue Hopma
notpedsieHus: BUTaMUHOB. BogopactBopumbie (Ha npumepe ButamuHoB C, rpynnsl B
u P) u xupopactBopumbie (Ha mnpumepe BuTtamMuHOB A, D u E). ABuUTaMuHO3HI,
TUIIEPBUTAMUHO3bI U TUTTIOBUTAMUHO3bI, MX TPO(PHUIIAKTHKA.

I'opmonwr. IloHsATHe O TOpMOHAX Kak OMOJOTUYECKH AaKTUBHBIX BEIIECTBaX,
BBIIIOJIHSIOIIMX ~ SHAOKPUHHYIO  PETyJSIIUIO  KU3HEAECATEIbHOCTH  OpPraHU3MOB.
Knaccudukanys ropMOHOB: CTEpOUIbI, TPOU3BOIHBIE AMUHOKHUCIIOT, MOJIUIETTHIHBIE
U OenkoBble TOpPMOHBI. OTHENIbHBIE MPEACTABUTENN: ACTPAIUOJ, TECTOCTEPOH,
WHCYJIMH, aJpCHAIVH.

Jlekapcmea. lloHsTHE O JeKapcTBaX KaK XHUMHOTEpPANEBTUYECKHX IIpernaparax.
Kpatkue ucropuueckue CBEECHUS O BOSHUKHOBEHUM U PA3BUTUU XUMHUOTEPAIIUHU.
['pynmbl  nexkapeTB:  cynbdaMuabl  (CTPENTOIU), AHTUOMOTHKUA (MIEHUIIMJUINH),
AHTUIMUPETUKHU (ACTIMPUH ), AHATBI€TUKHU (QaHAJIBIMH). MeXaHu3M JIEUCTBUS HEKOTOPHIX
JIEKapCTBEHHBIX IpPENnapaToB, CTPOCHHUE MOJIEKYJ, MPOTHO3UPOBAHHE CBOMCTB Ha
OCHOBE aHaJh3a XUMHUYECKOTO CTPOCHHS. AHTUOMOTHKH, MX KiIacCU(UKAIMSA IO
CTPOCHHUIO, THUIly W CHEKTpY JAeicTBus be3omacHbie CcrmocoObl MNpPUMEHEHHS,
JIEKapCTBEHHbIE ()OPMBI.

Jemoncmpayuu. CpaBaeHnre ckopocTu pazioxenus H202 noxa netictBuem pepmenTa
Karana3pl W Heopranumdeckux KatanmzatopoB: KI, FeCl3, MnO2. Oo6pa3ipl
BUTAMHUHHBIX npenapatoB. [lonmuBuramunsl. Mimoctpanuu dotorpaduit >KUBOTHBIX C
paznuyHbiMi  OopMaMH aBUTAaMHUHO30B. [lmakar ¢ u300pakeHHEM CTPYKTYPHBIX
dbopmyn 3CcTpaanona, TECTOCTEPOHA, agpeHaluHa. B3auMopeicTBue aapeHalMHa C
pactBopom FeCl3. benkoBas mnpupona uHCyIMHA (L[BETHasi peakius Ha OEJKH).
[lnakatel WM KOAOrpaMMbl C (QOopMylnaMH aMuaa CyJb()aHWIOBOH KHUCIOTHI,
IUTUIPOQPOIIMEBBIA U JIOKHOW JUTHUAPOGONIHEBOM KUCIOT, OCH3WINECHUIWIJINHA,
TeTpalUKInHa, [Ie)OTaKCUMa, aCIUPHUHA.

Jlabopamopnuie onvimot. VicnibiTanne pacTBOPUMOCTH aIp€HAJIMHA B BOJIE U COJISIHOM
kuciote. OOHapyXeHUE aclMpuHa B TOTOBOM JiekapcTBeHHOU (opme Ilpakmuueckue
3aHAMUA:

OO6napyxeHue BUTaMHUHAa A B mojacoidHedHoM Macie. OOHapyxenue ButamuHa C B
s0mouHOM coke. OnpeneneHue BuTaMuHa D B ppiObeM KUpe WM KYPUHOM KEINTKE.
JlelicTBHE amMuUIIO3bI CIIOHBI HA KpaxMall. JlelcTBrUE NernaporeHasbl Ha METUIICHOBBIN
cuHui. J/lericTBHE KaTama3bl Ha MEPOKCH]T BOAOPOA.

AHanu3 1eKapCTBEHHBIX MpenapaToB, MPOU3BOJHBIX CAIUIIUIOBON KUCIOTHI. AHAIU3
JIEKapCTBEHHBIX Ipenaparos, MPOU3BOAHBIX n-aMHHO(EeHoa.
2. 06u1aa U HeopraHu4ecKas XUMHUs

2.1. XuMus — HayKa 0 BelecTBax

Cocmae sewyecmea. Xumuueckue 31eMeHTbl. CIIOCOOBI CYIIECTBOBAHUS XUMUYECKUX
AJIEMEHTOB: aTOMBI, MPOCTHIE M CJOXKHBIE BEIIECTBA. BemiecTBa MOCTOSHHOTO M
IIEPEMEHHOTO  COCTaBa. 3aKOH IIOCTOSHCTBA COCTaBa BEUIECTB. DBemiecTtsa
MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO cTpoeHus. CrnocoObl 0TOOpaKeHHUS MOJIEKYI:



MOJICKYJIIPHBIE M CTPYKTYpHBIC (DOPMYJIBI; MIAPOCTPEPKHEBBIE W MacIITaOHbBIE
npocTtpancTBeHHbIe (CTroapTa-bpuriebda) Moaenu MOJIEKYII.

H3mepenue eewecmea. Macca aToOMOB M MOJEKYJI. ATOMHas €IMHUIA MAcCCHI.
OTHOCHUTENbHBIC aTOMHAS U MOJIEKYJIsipHAsi Macchl. KondecTBO BelecTBa U € AMHUIIBI
€ro U3MEPEHUs: MOJIb, MMOJIb, KMOJIb. Uucino ABoraapo. MonsipHast macca.
Azpecamnule cocmoanusa eeuwjecmea. TBepuoe (Kpucrammueckoe u amopdHoe),
KUAKOE U ra3000pa3Hoe. 3aKk0oH ABOTaIpo U €ro CICACTBUS.

MousipHbIii 00beM BelIECTB B ra3000pa3HOM cocTOSiHUU. OOBbEIUHEHHBIN Tra30BbIif
3aKOH M ypaBHeHUEe MeneneeBa-Knaneipona.

Cmecu eeutecme. Paznuuus MeXIy CMECSIMU U XUMUYECKUMH COEIUHEHUSIMHU.
MaccoBast 1 00beMHas 1071 KOMIIOHEHTOB CMECH.

Jemoncmpayuu. OnbIThl, WUTIOCTPUPYIOLIME 3aKOH COXPAHEHMSI MacChl BEIIECTB.
Habop moneneit atomoB U Mosiekysi. HekoTopele BemiecTBa KOIMYECTBOM B 1 MOJIb.
Mopeinb MOISIpHOTO 00beMa ra3os.

Ilpakmuueckue 3anamua: VI3rOTOBICHHWE  MOJAEIEH  MOJIEKYJI  HEKOTOPBIX
OpraHUYECKUX U HEOPTraHUUECKUX BEIIECTB

Ounctka BemecTB (UIABTPOBAaHUEM M JUCTWULINMEH. (OuncTKa  BEIIECTB
MEPEKPUCTAILIAZALAECH.

2.2. CTpoenue aToma

Amom - cnoxcnaa wacmuya. JIokazatenbCcTBa CIOKHOCTH CTPOEHUS aTOM aToMa:
KaTOJIHbIE U PEHTI€HOBCKUE JIy4UH, PoTodh(DEKT, paInoaKTUBHOCTD, DJIEKTPOIIH3.
[lnanerapuas monenp aroma 3. Pesepdopma. Crpoenme aroma mno H. Bopy.
CoBpeMeHHbIE MPENCTABICHUSI O CTpoeHuu artoma. KopiycKyJispHO-BOJIHOBOW
TyaJIu3M 4aCTUIl MUKPOMHUPA.

Cocmaeé amomnozo adpa - HyKJIOHBI: TPOTOHBI U HEUTPOHBI. M30TOMNBI U HYKIIUIBI.
YcroituuBocTh suep. Jnekmponnas ooonouka amomos. Ilonarre o0 IIEKTPOHHOM
opOUTaId W DJJIEKTPOHHOM oOyiake. KBaHTOBBIE dYHCHA: TJIaBHOE, OpPOUTAILHOE
(moboyHOE€), MarHUTHOE W  CHOUHOBOE. PacmpeneneHue  3JEKTPOHOB MO
SHEPreTUYECKUM YPOBHSM, IMOJYPOBHSIM U OpOUTANIIM B COOTBETCTBUU C MIPUHITUTIOM
HauMEHblIeH »Hepruu, npuHiunoM Ilaynu u npaBuwiom ['yHoa. DJeKTpOHHBIE
KOH(HUTyparyy aTOMOB XUMHUYECKUX IJIEMEHTOB.

BaneHTHbIE BO3MOKHOCTH aTOMOB XUMHYECKHX AJIEMEHTOB.

DeKTpoHHAas KiacCU(PUKAIUS XUMHUCCKUX JIEMEHTOB: S-, P-, d-, f-ameMeHTHI.
Jemoncmpayuu. dotoddpdext. Moaenu opOurtaneit pa3muaHoit GopMel.
Jlabopamopnvie onvimobl. HabGmioneHue CHEKTPOB WCIYCKaHUS W TOTJIOMICHUS
COEIMHEHU XMMHUUYECKHUX DJIEMEHTOB C MMOMONIBIO CIIEKTPOCKOTA.

2.3. llepnoauyeckuii 3aKOH ¥ MEePHOAUYECKAS] CHCTEeMAa XUMHYECKHUX 3J1€eMEHTOB
.. MennesieeBa

Omkxkpvimue nepuoouuecKkozo 3aKoHa. [Ipeanoceuiku: HaKOTUJICHUE
(dakTonornyeckoro marepuaia, pabotsl npenumectBeHHukoB (M.B. JleOepeiinepa,
A.D. lllankyptya, JIx.A. Heronennaca, JI.LFO. Meiiepa), chezn xumukoB B Kapicpya,
nuuHocTHeie kadectBa J[.M. MenneneeBa. Ortkpeitue .M. MenageneeBbim
MEPUOANYECKOTO 3aKOHA.



Ilepuoouueckuit 3akon u cmpoenue amoma. W3otonbl. COBPEMEHHOE TOHSITHE
XUMHYECKOTo 3yieMeHTa. 3akoHoMepHOCTh I'. Mo3nu. CoBpeMenHast (hopMyIrpoBKa
MEPUOINYECKOro 3akoHa. llepuonnueckas cucrema u ctpoeHue aroma. Ousznueckuit
CMBICII TOPSAKOBOTO HOMEpAa DJJIEMEHTOB, HOMEPOB TIPYyIIbl W MOEPUOAA.
[leppuoguueckoe H3MEHEHHE CBOWCTB JJIEMEHTOB: pagudyca arToMa; >SHEpPruu
MOHU3AIMYU; JJIEKTPOOTPULIATENIBHOCTH. [IpUYMHBI W3MEHEHHsS METAUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB AJIEMEHTOB B IPYIIAX U MEPUOJIaX, B TOM YKCIIE OOJIBIIUX
U CBepXOOJbIIUX. 3HAYEHUE MEPUOJIMYECKOrO 3aKOHA M TEPUOJUYECKON CHUCTEMBI
xuMuueckux sneMeHtoB [[.M. MeHnneneeBa sl pa3BUTHS HAYKM W TOHUMaHUS
XUMHYECKON KapTUHBI MUPA.

Jlemoncmpayuu. Pa3nuunHble BapuaHThl  TaOJNWIBI  MEPUOJAMYECKOW  CHCTEMBI
xumudeckux siaemeHToB J[.M. MenneneeBa. OOpasipl MPOCTHIX BEIIECTB OKCHIOB U
rugpokcuaoB 3neMeHToB III nepuona.

Jlabopamopnsie onvimpl. CpaBHEHHE CBOWCTB NPOCTBIX BEIIECTB, OKCHUIOB H
rugpokcuoB anemeHToB III nepruona.

2.4. CTpoeHue BellecTBa

Ilonamue o xumuueckou ceazu. TUNBI XUMUYECKUX CBA3€H: KOBAJICHTHASI MOHHAs,
METAJTIMYECKask U BOAOPOIHAS.

Kosanenmnasa xumuueckasn ceasp. J[Ba MexaHuzma oO0pa3oBaHUsS ITOW CBSI3U:
OOMEHHBIH W JOHOPHO-AKIENTOPHbIA. OCHOBHBIE MapaMeTpbl ATOTO THIMA CBS3H:
JUIMHA, TPOYHOCTh, YrOJ CBSI3M WJIM BaJeHTHbI yroin. (OCHOBHBIE CBOWICTBa
KOBQJEHTHOM  CBSI3U:  HACBIIIEHHOCTh,  MOJSPU3YEMOCTb M IPOYHOCTb.
DONEeKTPOOTPUIIATEIFHOCTh M KJIACCH(UKAIMS KOBAJEHTHBIX CBS3€H TI0 3TOMY
MPU3HAKY: TOJSPHAsT W HEMOJSpPHAs KOBAJIEHTHbIE CBsA3U. lIONSpHOCTH CBA3U U
MOJSIPHOCTh  MOJIeKydbl. Crocod NepeKphIBaHUS JJIEKTPOHHBIX oOpOuTanieil u
KIaccu(uKaIys KOBAJCHTHBIX CBsI3el 1Mo 9ToMy mpu3Haky: [ - u [1-cBs3u. KpatHOCTh
KOBQJICHTHBIX CBSI3ed M KiacCU(pUKALUSI WX [0 OSTOMY IMPHU3HAKY: OJHUHApPHBIC,
NBOMHBIE, TPOWHBIC, MOJYTOPHbIE. THIBI KPUCTALIMYECKUX PEUIETOK y BEIIECTB C
ATUM TUIIOM CBSI3U: aTOMHBIE U MOJIEKYJsIpHbIE. DU3NYECKHUE CBOWCTBA BEIECTB C
ATUMH KPUCTAJUIMYECKUMHU PEIICTKAMH.

Honnaa xumuueckasa c6:a3b, Kak KpalHUM CIydal KOBAJEHTHOW MOJISIPHOM CBSI3U
Mexanusm o0pa3oBaHHsi HOHHOW CBsi3u. VIOHHBIE KPUCTALIUYECKHUE PEIIETKH U
CBOICTBA BEILECTB C TAKUMH KPUCTAJIJIaMHU.

Memannuueckaa XxXumuueckasa c64A3b, KaK OCOOBIA THUN XUMHUYECKON CBS3H,
CYLIECTBYIOIIUM B METAJUIAX M CIUIaBax. Ee OTIMYMSA M CXOACTBO C KOBAJEHTHOW U
WOHHOW  CBA3SIMU. CBoiicTBa  METAIUIMYECKOU CBS3H. Merammueckue
KPUCTAJTIMYECKUE PEIIETKA U CBOMCTBA BEIIECTB C TAKUMH KPUCTAILIAMM.
Booopoonaa xumuueckan ceazp. Mexanusm oOpa3oBaHus Takoll cBs3u. Ee
KJIaccuuKalus: MEKMOJEKYJsIpHas W BHYTPUMOJIEKYJSpHAs BOJOPOIHBIC CBSI3U.
MonekynsipHble KPUCTAIMYECKUE PELICTKH JISI 3TOTO TUmna CBs3u. Duznmyeckue
CBOMCTBA BEILECTB C BOJOPOAHOU CBS3bI0. brosornyeckas pojib BOJOPOAHBIX CBA3EH
B OpraHU3aIMu CTPYKTYp OMOMOIMMEPOB.



Enunas npupona XMMHAYECKUX CBSA3EM: HAJIMYME PA3JIMYHBIX THUIIOB CBS3EH B OJHOM
BEILECTBE, IEPEXO] OJHOTO TUMA CBS3H B IPYTrOM U T.II.

Komnnekcooopazoeanue. [TonsaTne 0 KOMIIJIEKCHBIX COEMHCHUSX.
Koopaunannonnoe uncino KomruiekcooOpa3oBaTens. BHyTpeHHss U BHEIIHAS cdepa
KOMIUIEKCOB.  HoMmeHkilaTypa  KOMIUIEKCHBIX  coeauHeHuil. HX  3HayeHwue.
Memoncmpayuu. Mopenu MOJIEKYJT Pa3IMYHOM  apXUTEKTypbl. Mogenn wu3
BO3IYIIHBIX IIapOB IPOCTPAHCTBEHHOTO PACIOJIOXKEHUS Sp-, SP2-, SP3-THOPUIHBIX
opbuTtaneil. Mojenu KpUCTaUTMYECKUX PEIIETOK Pa3IMyHOTO Tumna. Moaenn MoiIeKy
JIHK u Genka.

Jlabopamopnvie onsimpl. B3aumoelicTBe MHOTOATOMHBIX CIIUPTOB C (DEIMHTOBOM
KUAKOCTBIO. KauecTBeHHbIE peakiuy Ha MoHbI Fe2+ n Fe3+.

2.5. losmmmepsl

Heopzanuueckue noaumepevr. llomuMepsl - TpOCThIE BelIECTBA C AaTOMHOM
KPUCTAJUIMYECKOW PEIIETKOW: aJUIOTPOIHbIE BHUIOM3MEHEHUs yriepoaa (anmas,
rpadur, kapOuH, ¢yJJiepeH - B3aUMOCBA3b THOpUAM3alUUd OpOUTaledl y aToMOB
yriaepojia ¢ IpOCTPAHCTBEHHBIM CTPOEHUEM aJUIOTPOIHBIX MOAU(UKALIMI); CEeH U
TEJULyp UENOYeyHOro crpoeHus. llommMepsl - CHOXKHBIE BELIECTBA C ATOMHOM
KPUCTAJLIMYECKOM  PEIIETKOM: KBapl, KpEeMHEe3eM (JUOKCHJIHBIE COEIUHEHMS
KpEMHUS), KOPYH[ (OKCHUJ aJIFOMHHHUSI) U aIOMOCUJIMKATHI (IIOJIEBBIE LINATHI, CIIOJIA,
KaoJuH). Munepaiisl 1 ropsasie nopoasl. Cepa miactuyeckas. MUHEpAIbHOE BOJIOKHO
- acOecT. 3HayeHHE HEOPraHWYECKUX NPUPOJHBIX MOJUMEPOB B (HOPMUPOBAHUU
OJIHOM U3 reoJIOTHYECKUX 000104eK 3eMIIH - TUTOC(HEPHI.

Opzanuueckue noaumepwl. CriocoObl UX TOJYYEHUS: PEAKIMH TOJUMEPHU3ALUUA U
peakuuu nojgukoHAeHcauu. CTpyKTypbl MOJMMEPOB: JIMHEHHbIC, Pa3BETBICHHbBIE U
npocTpaHCTBeHHbIE. CTPYKTYpUPOBAaHHE TMOJIMMEPOB: BYJIKAaHM3aLUsl Kay4dyKOB,
nyOneHue 0eJKOB, OTBEPKICHUE MOJIMKOHICHCAIIMOHHBIX MOJIMMEPOB.
Krnaccudukanys noammMepoB Mo pa3InyHbIM NPU3HAKAM.

Jemoncmpayuu. Konnekuuu miacTMace, KayduyKoB, BOJJOKOH, MUHEPAJIOB U TOPHBIX
nopoZi. MuHepanbHOE BOJIOKHO - acOecT M u3Jenust u3 Hero. Mopaenu MoJIeKys
oenxos, JIHK, PHK.

Jlabopamopnvie onvimsi. O3HakOMIICHHE C O0Opa3llaMM IUTACTMAcCC, BOJIOKOH,
Kay4yKOB, MHHEpAJIOB M TOpHBIX NopoA. IIpoBepka miuacTMacc Ha 3JIEKTPHYECKYIO
IIPOBOJIMMOCTB, TOPIOYECTh, OTHOLIEHWE K pAcTBOpaM KHUCIOT, WIEN0Yed U
okucautened. CpaBHEHHE CBOWCTB TEPMOPEAKTHUBHBIX W  TEPMOIIACTUYHBIX
mnactMacce.  [lomydyenue HuTEH M3 KAanpOHOBOW WM JIAaBCAHOBOW — CMOJIBI.
Obnapy>keHue Xjaopa B MOJUBUHIIXJIOPU/IE.

2.6. JlucnepcHbie CUCTEMBI

Honamue o oucnepcuvix cucmemax. Knaccudukanusi IUCIEPCHBIX CHCTEM B
3aBUCUMOCTH OT arperaTHOTO COCTOSIHUSI IUCTIEPCUOHHON Cpefibl U JucnepcHoOn (asbl,
a TaKXe Mo pa3Mepy ux yacTull. [’ py0oaurciepcHble CUCTEMBI: SMYJIbCUU U CYCIICH3UU.
ToHKOIUCTIEpCHBIE  CHUCTEMBI:  KOJUIOMJHBIE (30JM M T€lW) U  UCTUHHBIC
(MoJeKysipHbIE, MOJIEKYJIIPHO-UOHHBIE U HOHHBIE). DddexT Tunnans. Koarynsnus B
KOJUIOMJHBIX pacTBopax. CUHEpE3UC B relsx.



3Hnauenue OucnepcHvix cucmem B KUBOW M HEKHUBOW INMPUPOJE U MPAKTHUYECKOU
KU3HH YeJOBEKa. OMYJIbCMM U CYCHEH3HMM B CTPOUTEIbCTBE, IHUIIEBOM U
MEIUIUHCKOW MNPOMBIIIJIEHHOCTH, B KOCMETHKE. buoiiormueckue, MEIUUMHCKHE W
TEXHOJIOTHYECKHE 30JId. 3HA4YE€HHE TIeleil B OpraHu3alld JKUBOW MAaTEpHUHU.
buonornueckne, muuieBble, MEAMIIMHCKHE, KOocMeTHYeckne reid. CHHepe3uc Kak
(bakTop, onpenensomuid CPOK roTHOCTH MPOAYKIIMM Ha OCHOBE reseil. CBepThiBaHUE
KPOBU KaK OMOJIOTUYECKUN CHUHEPE3UC, €ro 3HAUCHHUE.

Jemoncmpayuu. Buapl [HUCIEPCHBIX CHCTEM U HUX XapaKTEpHBIE MPU3HAKH.
[IpoxokneHue Jyda cBeTa 4Yepe3 KOJUIOMIHBIE M HCTUHHBIE pacTBOpbl (3hdexT
Tunnans).

Jlabopamopnuie onvimol. Ilonmydyenue cycneHszum cepbl u kanudomu. Ilomydenue
AMYJIbCHH PACTUTENBHOro0 Macia u OeHsona. [lomyuenue 3005 kpaxmaina. [lomydenue
307151 CEpBbI U3 TUOCYJIb(aTa HATPUS.

2.7. XuMHn4ecKue peakumu

Knaccugurkayua xumuueckux peakyuil 6 Op2aHu4ecKoll U HeOPZAHUYEeCKOU XUMUU.
[Tonsatue o xumuueckoil peakuuu. Peakiuu, uaymue 0e€3 U3MEHEHUSI Ka4€CTBEHHOTO
COCTaBa BEHIECTB: AUIOTPONM3ALMA W H3oMepu3auusa. Peakuuum, waymme ¢
M3MEHEHHEM COCTaBa BEUIECTB: [0 UYHCIYy M XapakTepy pearupyromux Hu
0o0pa3yloIIUXCsl BEIIECTB (pa3joKEHUs, COCAMHEHUsS, 3aMEIlEHus, OOMeHa); IO
WU3MEHEHUIO CTENEHEN OKMCIICHUS AJIEMEHTOB (OKMCIMTEIBHO-BOCCTAHOBUTEIBHBIE U
HE OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIMU); MO TeIioBoMy 3hdexty (3K30- U
SHAOTEpMUYECKHE); TI0 (ha3e (TOMO- U TeTepOTreHHbIE); 0 HAIIPABJICHUIO (0OpaTUMbIe
U HeoOpaTUMBIE); TI0 HKCIOJB30BAHMIO KaTajau3aropa (KaTaqTuTHYeCKUe U
HEKATAIMTUYECKHE); IO MeXaHu3My (paauKalbHble, MOJEKYJSAPHbIE U HWOHHBIE).
Bepoamnocms npomekanusa Xxumuyeckux peakuyuil. BHYTpeHHSA DHeEprus,
sHTaNbNUA. TennoBol 3PPeKT XUMHUUECKUX peakuuid. TepMOXUMHUYECKHE YPABHEHUS.
CranpapTHas 3HTaIbIMS peakuuil U oOpa3zoBanus BemiecTB. 3akoH .M. 'ecca u ero
CIEICTBUA. DHTPOIHUS.

Ckopocmb xumuueckux peakyui. Ilonsitne o ckopoctu peakuuid. CKOpOCTb TOMO- U
reTEPOreHHON peaKkuu. DHEPrusl AKTUBAIUU.

@akTophl, BAUAIOIIAE HA CKOPOCTh XMMHUYECKON peakuuu. [Ipupona pearumpyrommx
BemiecTB. Temmeparypa (3akon Bant-I'odda). Konuenrtpamus. Karamuzatopsl u
KaTaJu3: TOMO- U TETEPOTCHHBIM, MX MeXaHu3Mbl. DEPMEHTHI, UX CpPaBHEHHUE C
HEOPraHMYECKHUMHU  KaTajdu3aTopaMHh. 3aBUCUMOCTb  CKOPOCTM  pEAaKUUid  OT
MTOBEPXHOCTU CONPUKOCHOBEHHSI pEArMpyIOIINX BEUIECTB.

Oopamumocmev xumuueckux peakuyuu. Xumuueckoe paenogecue. Ilonsatne o
XUMUYECKOM  paBHOBeCHMU.  PaBHOBecHblE  KOHIIEHTpalMH.  JMHaMUYHOCTH
XUMHUYECKOTO paBHOBecus. DaKTOpbl, BIHUSIONIME HA CMEIIEHUE PABHOBECHUS:
KOHIICHTpaIus, AaBieHue, remneparypa (mpunuui Jle [latense).

Jemoncmpayuu. Tlpepamnienue kpacHoro docdopa B Oenblii; KUCIOPOIa — B O30H.
Mopenu OyraHa m u3zoOyrana. llomydenuwe Kuciaopoia U3 MEPOKCHIA BOJOPOJA U
BOJIbI; Jerujparamnus staHona. llemouka mnpeBpamenuidr P [J P205 [1 H3PO4;
CBOMCTBA YKCYCHOM KHUCIJIOTBI; peakiuH, UAyIIMe ¢ oOpa3oBaHMEM Ocajllka, ra3a U



BOJIbl; CBOMCTBAa METAJUIOB, OKHCIIEHUE aJIbJIETUAAa B KHUCIOTY U CIIHUPTA B aJbICTHI.
Peakuuu ropeHus; peakuud 3HIOTEPMHUYECKHE HA NPHUMEPE PEAKLHUH Pa3JIoKEHUS
(aTaHONa, KaTUITHON CeMUTPhI, OMXpoMaTa aMMOHHSI) M K30TEPMUUECKHE Ha PUMEPE
peakuuii coenuHeHus: (oOecrBeyrBaHe OPOMHOM BOJBI U pacTBOpa IMEpMaHraHaTa
Kaliusl STUJIEHOM, TallleHHe U3BECTH W Jip.) B3auMmopeiicTBue LMHKA C pacTBOpamMu
COJISTHOM M CEpPHOM KHCIIOT MPHU Pa3HbIX TEMIEpaTypax, MPU Pa3HbIX KOHLIEHTPALUSAX
COJISTHOM KHMCJIOTBI; Pa3JIOAKEHUE IEPOKCUIA KUCIOPOAa € MOMOIIBIO OKCHIAa MapraHia
(IV), xarama3sl ChIpOTO Msica W ChIporo kKaptodens. BzaumopeiicTBue 1MHKa
Pa3IMYHON MOBEPXHOCTH (ITOPOIIKA, MBLIH, TPAHYI) C KUCIOTON. Mojenpb "KUMsero
cnos". CMeleHne paBHOBECUS B CUCTEME:

Fe3+ + 3 CNS- [J Fe(CNS)3; ombuieHHE 3>XHUPOB, pPeaKIUU OSTEepUPUKAIINH.
3aBUCUMOCTh CTEIEHU BJEKTPOJUTUYECKON JTUCCOLMAIMM YKCYCHOM KHCIOTBI OT
pa3z0aBnenusa. CpaBHeHnue cBoiictB 0,1 H pacTBOpoB CepHON M CEpHUCTON KHCIIOT;
MypaBbUHOM M YKCYCHOUM KHUCIJIOT; TUAPOKUCIOB JIUTHUS, HATPUS U KaJUsl.
Jlabopamopnuie onvimai. [lomydeHne Kucinopoaa pasiioKeHUEM INEPOKCUIA BOJOPOIA
U (WIM) IepMaHranara kanus. Peakuuu, uaymue ¢ o0pa3oBaHUEM OCaJK0a, raza Wiu
BO/IbI JIJISI OPraHUYECKUX U HEOPTaHUYECKUX KUCTIOT.

2.8. PacTBOpHBI

Ilonamue o pacmeopax. Or3NKO-XUMHUUYECKasi MPUPOJA PACTBOPEHUS U PaCTBOPOB.
B3aumoneiicTBue pacTBOpUTENIEI M PACTBOPEHHOTO BemlecTBa. PacTBOpUMOCTH
BemecTB. CrnocoObl  BBIpAXEHUST KOHIICHTPAIIMM PAcTBOPOB: MaccoBas JIOJsS
PAcCTBOPEHHOIO BelllecTBa (MIPOLIEHTHAS ), MOJISIPHAS.

Teopua znekmponumuyeckou Oouccoyuayuu. MexaHu3M IHCCOLUMALMN BEIIECTB C
pa3IMYHBIMU TUNAMU XHWMHYECKUX CBsi3e. BKiag pycCKUX YYEHBIX B pa3BUTHE
MPEACTABICHUN 00 3JIEKTpOIUTHYECKOW auccouuauud. (OCHOBHBIE TOJIOKEHUS
TEOpUM  DIIEKTPOIUTHYECKOM  aucconuanu.  CTeneHb  AJIEKTPOIUTUYECKOU
JUCCOLMAIMK U PaKTOpbl €€ 3aBUCUMOCTU. CHIIBHBIE U CPETHUE DIIEKTPOIUTHI.
Hucconnanuss Boabl. Bomopomsseii mokazarenb. Cpena  BOIHBIX — PacTBOPOB
ANEKTPOJIUTOB. Peakuinn oOMeHa B BOJAHBIX pacTBOpax 3JIEKTPOJIUTOB.

T'uoponusz, xak oOMmeHHBINM mnporiecc. HeoOpaTumblii THUAPONIM3 OPraHUYECKUX U
HEOPTaHMYECKUX COCJAVMHEHUNW U €ro 3HAYCHHE B MPAKTUYECKOW JAESTEIbHOCTU
YeJIOBEKa.

OO6patumbiii tuaponu3 cojieid. CtyneHuyatsii ruaponus. [Ipaktruueckoe mpuMeHEHHE
TUAPOIIU3A.

['unponu3 opraHMYecKUX BemIeCTB (OENKOB, YKHPOB, YIIEBOIOB, MOJUHYKICOTHIIOB,
AT®) u ero 6mosornuecKkoe u mpakTudeckoe 3HaueHue. OMbUIeHHE KUPOB. Peakius
ATEpPUPUKALINH.

Hemoncmpayuu. CpaBHEHHE DIJIEKTPOIPOBOJHOCTH PACTBOPOB  AJIEKTPOIUTOB.
CwMmellieHre paBHOBECHS JUCCOIMAIIMY CIa0bIX KUCIOT. MHAMKATOPbl U U3MEHEHHE UX
OKpacKku B pa3HbIX cpefax. CepHOKHUCIbIN U (EpPMEHTATUBHBIM TMAPOIU3 YIIEBOAOB.
I'unponus kapOoHATOB, CyiIb(aTOB M CHIMKATOB IIEIOYHBIX METAJJIOB; HUTPATOB
ceunua (II) nam uuHKa, XJI0pH1a AMMOHUS.

Jlabopamopnuie onvitmul. XapakTep IUCCOIUALIMHN PA3IMYHBIX THIPOKCUIOB.



Ilpakmuueckoe 3anamue. llpuroroBneHne pacTBOPOB  PA3JIMYHBIX  BUJOB
KOHIICHTpAIUH.

2.9. OKHuCIUTETILHO-BOCCTAHOBUTEIbHbIEC peaxkumu. OkucnumenbHo-
eéoccmanosumenbhvle peaxkyuu. CreneHb OKucleHus. BoccranoButenu
okuciauTenad. OKUCIEHHME MW  BOCCTAHOBJICHHE. BakHeWllne OKUCIUTEIH U
BOCCTAHOBHUTEIU. BOCCTaHOBUTEIBbHBIE CBOMCTBA METAUIOB - IIPOCTHIX BEILECTB.
OKuCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJLUIOB — IMPOCTHIX BEILIECTB.
BoccTanoBuTenbHbIe CBOMCTBA BEIIECTB, OOpa30BAaHHBIX JJIEMEHTAMH B HU3IICH
(oTpumaTenpbHOM) cTeNmeHHu OKuciaeHus. OKUCIUTEIbHbIE CBOHCTBA  BEIIECTB,
00pa30BaHHBIX d3JIEMEHTaMHU B BbICHICH (TIOJIOKUTEIIbHOW) CTENEHH OKHUCIICHUS.
OkucnauTenbHblE W BOCCTAHOBHUTEIIBHBIE CBOMCTBA BEIIECTB, OOpa30BaHHBIX
AJIEMEHTAMH B IPOMEKYTOUYHBIX CTENEHAX OKUCIICHHUS.

Knaccuguxkayua  okucarumenvHo-eoccmanoeumenvuvlx  peakyuit  Peakunun
MEXKAaTOMHOTO U MEXMOJEKYJISIPHOTO  OKHCJIEHHUS-BOCCTAHOBICHUs.  Peakuun
BHYTPUMOJIEKYJIIPHOTO  OKHMCJICHUSI-BOCCTAHOBJICHUS. Peakiimu  caMOOKHUCIIECHUS-
CaMOBOCCTAHOBJICHHUS (JUCIPOIIOPLIMIOHUPOBAHUA).

MeTtoapl COCTaBJICHUSI YpPAaBHEHUM OKHUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.
Meton anekTpoHHOro OaiaHca. BnusHue cpeapl Ha NPOTEKaHHWE OKHCIMTEIBHO-
BOCCTAHOBUTEIBHBIX MPOLIECCOB.

Xumuueckue uCmOYHUKU mMOKA. DIEKTPOJIHbIC MNOTEHIUANbl. PAn cTaHIapTHBIX
AJICKTPOAHBIX TMOTECHIHANIOB (DJEKTPOXUMUUCCKUN PsJ HAINPsHKCHWH METaJIoB).
["anpBaHMYECKHE JIEMEHTHI M MPHUHITUIIBI UX paboThl. CocTaBiIeHHE rajJbBaHUYECKUX
anemeHToB. (OOpa3oBaHHWE TajJbBAaHUYECKUX Iap TMPH XUMHUYECKHX Tpolieccax.
lNanpbBaHMYECKHE DJEMEHTHI, IMPUMEHSIEMbIE B KU3HU: CBUHIIOBAsl aKKyMYJSATOpPHas
OaTapesi, HUKEJIb-KaJIMUEBbIE OaTapeu, TOTITUBHBIC DJIEMEHTHI.

Jnekmponu3z paciylaBOB M BOJHBIX PACTBOPOB  AJEKTpoJUTOB. I[Iporieccsl,
MPOUCXOJIAIINE HA KATOAEC W aHOJC. YPaBHEHUS DJICKTPOXUMHUUYECKUX MPOIECCOB.
DJIEKTPOJIN3 BOJHBIX PACTBOPOB C MHEPTHBIMU JJICKTPOAAMHU. DJIEKTPOIU3 BOJHBIX
PacTBOPOB C PaCTBOPUMBIMHU dJIeKTpoaaMu. [IpakTudeckoe NpuMeHEHUe AIEKTPOIHN3a.
Hemoncmpayuu. BocCTaHOBICHME aUXpoMaTra Kajausg UHMHKOM. BoccraHoBiieHue
okcuna meau (II) yrinem u Bogopoaom. BoccraHoBieHne quxpoMara Kausl STUIOBBIM
ciupToM. OKHUCIUTEIbHBIE CBOMCTBA a30THOM KHUCIOTHI. OKHCIMTEIbHBIE CBOMCTBA
auxpoMarta Kajaus. ['aJbBaHMUYECKHE PJIEMEHTHI M OaTapeku. DIIEKTPOJIn3 pacTBopa
xiopuaa meau (II).

Jlabopamopnsie onvimel. B3auMoJeliCTBUE METAJIOB C HEMETa/lIaMH, a TaKkKe C
pacTBOpaMH COJIEM W PacTBOPAMHU KHUCJIOT. B3amMoaencTBHEe CEpHOM W a30THOM
KUCJIOT ¢ Meapto. OKHUCIUTENbHBIE CBOMCTBA TNEpPMaHraHata Kajus B Pa3IUYHBIX
cpenax.

2.10. Kimaccupuxanus Bemects. [IpocTbie BemecTrsa

Knaccuguxayua neopeanuueckux eeuiecme. lIpocTbie U CIIOXKHBIE BEIIECTBA.
Oxkcuapl, ux kiaccubukanusa. [Uapokcuabl (OCHOBaHUS, KHCJIOPOJACOEpKAIIUE
KHUCJIOTHI, aM(poTepHble THAPOKCcHAbl). Kuciorel, nx knaccuduxanus. OCHOBaHUSI, UX
knaccudukanusa. Conau cpeqHue, KUCiabie, OCHOBHBIE U KOMILJIEKCHBIE.



Memannwt. llonoxxeHue MeTaNIOB B TEPUOJUYECKON CHCTEME U OCOOEHHOCTU
CTpoeHus HX aroMmoB. lIpocTeie BemiecTBa - METaUIbl: CTPOCHHE KPHUCTALUIOB M
MeTaJIH4YecKass XuMudeckas cBsi3b. OOmmue (¢u3nyeckue CBOWCTBA METAIOB H
BOCCTAHOBUTEJIbHBIE CBOMCTBAa UX: B3aMMOJCICTBHE C HEMETAUIaMHU (KHCIOPOIOM,
rajioreHamMu, Ce€poi, a30TOM, BOJIOPOJIOM), C BOJOM, KUCIOTaMH, PACTBOPAMH COJIEH,
OpraHMYeCKMMHU BellecTBaMU (CHUPTaMH, rajioreHajiKaHaMu, eHOJIOM, KHCIOTaMu),
co menoyaMu. OKCUAbl W TUIPOKCHUJIBI METAJUIOB. 3aBUCUMOCTb CBOMCTB 3THX
COCAMHEHUN OT CTENEHEH OKHUCJIEHUS METAJUIOB. 3HAYECHHE METAJUIOB B NMPUPOAE U
KU3HU OPTaHU3MOB.

Koppo3ua  memannos. [Tonsarue KOPPO3UHU. XuMuueckast KOPPO3HUs.
DnexkTpoxuMuueckas Kopposusa. CrocoObl 3alUTHI METAILIOB OT KOPPO3HH.

Oowue cnocobvl nonyuenun memannog. Meramuisl B npupojae. Meramtyprus u ee
BUJIBI: TIUPO-, TUAPO- U BJIEKTPOMETAILTYPrusi. DIEKTPOJIU3 PaCIJIaBOB U PACTBOPOB
COEIMHEHHUI METAJIJIOB M €T0 MPAKTUYECKOE 3HAUCHHE.

Hememannwt. 1lonoxeHue HEMETANIOB B TMEPUOAUYECKOU CHUCTEME, OCOOECHHOCTH
CTPOEHHUA UX aTOMOB. DJIEKTPOOTPULIATEIBHOCTD.

bnaropoansle ra3pl. DJIEKTPOHHOE CTPOEHHE AaTOMOB OJaropoJHbIX Ta30B U
OCOOEHHOCTH MX XUMUYECKUX U (PU3HUECKUX CBOUCTB.

Hemeramnsl — mnpocTele BemiecTBa. ATOMHOE M MOJEKYJSIPHOE CTPOCHHE HX.
Amnorporus. XUMHYECKHME CBOMCTBA HeMeTasioB. OKHCIUTENbHBIE CBOWCTBA:
B3aUMOJICHCTBUE C METaUIAMM, BOJOPOJAOM, MEHEE AIIEKTPOOTPULIATEIBHBIMU
HEMETaJUIAMH, HEKOTOPBIMH CJIOKHBIMU BEILIECTBAMHU. BOCCTaHOBUTEIBHBIE

CBOMCTBA HEMETAJIJIOB B PEAKIMAX C (PTOPOM, KUCIOPOAOM, CIOKHBIMH BELIECTBAMU-
OKHUCIUTENSIMU (a30THOM U CEPHOM KUCIOTaMU U JIp.).

Hemoncmpayuu. Komnekius "Kiaccudukanyss HEOpPraHMYECKUX BeEIIeCTB" U
oOpa3ubl npencrasureneil kimaccoB. Komnekuus "Knaccuukanusi opraHuYecKux
BelecTB" U 00pa3Lbl NpeacTaBuTeNel KiaaccoB. MoJenu KpUCTAIUIMYECKUX PELIETOK
MerayuioB. Komnekuuss MeTauioB € pa3HbIMM  (DU3MYECKMMU  CBOMCTBaMH.
B3auMopeiicTBue nuTHS, HATpUs, MarHusg M JKeje3a C KHUCIOPOAOM; IIEIIOYHBIX
METaJUIOB C BOJIOM, CIUPTaMH, (PEHOJIOM; IIMHKA C PAacTBOPaMHU COJISTHOM M CEpHOM
KHCJIOT; HaTpusi C CEPOM; ATIOMUHHUS C HMOJOM; XeJle3a C pacTBOPOM MEIHOIrO
KyIIOpOCa; aJllOMUHHUS C PacTBOPOM €IKOro Harpa. OKCHABl U THAPOKCHIBI XpOMa.
Koppo3uss MeTayuioB B 3aBUCUMOCTH OT YCJIIOBHM. 3alluTa METaUIOB OT KOPPO3MH:
oOpasubpl  "HepkaBeek', 3amUTHBIX MOKpbITUH. Kommekuus pyna. IaexTpoius
pacTBOpoB cojiell. Mojenu KpUCTaJUIMYECKHUX pEelIeTOK Hoja, aimasza, rpadura.
Amnotponus pocdopa, cepsl, kuciopoaa. Bzaumonelictsue Bogopoa ¢ KUCIOPOIOM;
CYpPBMBI C XJIOPOM; HAaTPHs C MOJIOM; XJIOpa C PaCTBOpPOM OpomuAa Kallus; XJOPHOU U
CEPOBOJOPOJAHOM BOIbI; 0OECIIBEUMBAHNE OPOMHOI BOJIbI ATHJIEHOM WJIH AllE€TUIICHOM.
Jlabopamopnvie onvimepl. O3HakomiieHHE € 00OpasllaMu MPEICTABUTENEH KJIAaCCOB
HEOpraHn4yeckux BewecTB. O3HaKOMJIEHHE C OOpa3laMu MpeACcTaBUTENEH KIAacCoB
OpraHnYecKuX BemecTB. O3HaKOMIIEHUE C KOJUIEKIIUEN PY/I.

[Tomyuenue u cBouctBa kucnopona. Ilonyyenue u cBorictBa Bomopoaa. Ilomydyenue
IJTACTUYECKON CEepbl, XMMUUYECKHE CBOWCTBA CEpbl. B3auMOIENCTBHE METAILIOB C



pacTBOpaMu KUCJIOT U coseil. CBOMCTBa yIuisi: afcOpOIMOHHBIE, BOCCTAHOBUTEIBHBIE.
B3auMopelicTBue LMHKAa WIM QAIIOMHHUA C PacTBOPAMHU KHCJIOT H LIETIOYEH.
OkpalrBaHue MJIaMEHU KaTHOHAMU IIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB.
2.11. OcHOBHBIE KJIACCHl HEOPraHUYECKUX U OPTaHUYeCKUX COeTUHEeHU
Booopoonwvie coeounenun mnememannos. llonyyeHue aMmuaka U XJIOPOBOAOPOAA
CUHTE30M M KOCBEHHO. ®Dusmyeckue cBoucTBa. OTHOIIEHHWE K BOJE: KHUCIOTHO-
OCHOBHBIE CBOICTBA.

Okcuool u  ancudpudvt  Kapoonoswvix Kucinom. HeconeoOpazywomme
cosieoOpasyromue okcuabl. KucinotHaeie okcuapl, ux cBoicTBa. OCHOBHBIE OKCUJIBI, UX
cBoiicTBa. AMQOTEpHbIE OKCHIbI, MX CBOMCTBA. 3aBUCHUMOCTb CBOMCTB OKCHJOB
METaJUIOB OT CTETICHH OKHUCICHHS. AHTUIPHUABI KapOOHOBBIX KHCJIOT KaK aHaJOTH
KHUCJIOTHBIX OKCHJIOB.

Kucnomvr opzanuueckue u Heopeanuueckue. KHCIOTBI B CBETE TEOpPUU
ANEKTPOUTHYECKON nucconuanuu. Kuciaorsl B CBeT€ NPOTOIUTHYECKOW TEOPHHU.
Knaccudukanusi opraHuueckux U HeOpraHM4eckux Kuciaot. OO1re cBOMCTBa KUCIIOT:
B3aMMO/ICHCTBUE OPTaHUUYECKUX U HEOPTAHMYECKUX KUCIIOT C METa/lIaMi, OCHOBHBIMU
u aM(OTEPHBIMU OKCHUJAMHU W TUJPOKCHUJIAMH, C COJIIMH, OOpa30BaHUE CIIOKHBIX
a¢upoB. OCOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHON CEPHON M a30THOM KUCJIOT.
Ocnoséanua opzanuueckue u Heopzanuueckue. OCHOBaHUS B CBETE TEOPHH
ANEKTPOIUTUYECKON aucconranuu. OCHOBaHMS B CBETE MPOTOJUTHYECKON TEOPHHU.
Knaccudukanus opraHmueckux ¢ HEOPraHMYECKUX OCHOBAaHMM. XUMHYECKUE
CBOMCTBa IeJoYed M HEPACTBOPUMBIX OCHOBaHMM. CBOWCTBa OECKUCIOPOIHBIX
OCHOBAHUI: aMMHaKa ¥ aMUHOB. B3auMHOe BIUsHHE aTOMOB B MOJIEKYJIE aHUJIMHA.
Ampomepuvie opzanuveckue u Heopzanuueckue coeOuHeHus. AmpoTEpHBIC
OCHOBaHUSI B CBETE MPOTOJUTHUYECKOM Teopuu. AMEPOTEPHOCTh OKCHAOB U
TUAPOKCUIOB TIEPEXOIHBIX METAJUIOB: B3aUMOJEHCTBHE C KUCIOTAMU U IIEJI0YaMH.
Conu. Knaccudukanus 1 XumMu4eckue cBorcTBa cosieil. OCOOEHHOCTH CBOUCTB COJIeH
OpraHUYECKUX U HEOPTaHUUECKUX KUCIIOT.

I'enemuueckasa c6éa3b Mmedcoy Kaaccamu OpP2AHUYECKUX U HEOP2AHUYECKUX
coeounenuni. lloHATHE O TEHETHYECKOW CBSI3M M TEHETUYECKUX PsAllaX B
HEOPTraHWYECKON U OpraHNYeCcKor XUMuH. [ 'eHeTnuueckue psijapl MeTaiia (Ha mpumMepe
KaJIbIMs U JKeJie3a), HeMeTauia (Cepbl U KPeMHHUs ), IEPEXOAHOT0 3JieMeHTa (IIMHKA).
['eneTnyeckue psabl U TEHETUYECKAs CBSA3b B OPraHMYECKOW XUMHUU. ENMHCTBO Mupa
BELIECTB.

Jlemoncmpayuu. Konnekuuu KHUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHJIOB,
JEMOHCTpalUsl WX CBOMCTB. B3anMoAeHCTBME KOHLEHTPUPOBAHHBIX Aa30THOW U
CEepHOM KHCIIOT, a TaKXke pa30aBICHHOW a30THOM KHUCIOTHI C MeIblo. Peakius
"cepeOpsiHOrO 3epkayia" s MypaBbUHOM KHUCJIOTHL. B3aumoneicTBue pacTBOpa
TUAPOKCUJA HATPUSL C KUCIOTHBIMU oKcuaamu (okcuaoM  Qocdopa (V)),
aMm(pOTEepHBIMU TUAPOKCUAAMH (TUAPOKCHAOM LIMHKA). B3aumonelicTBue ammuaka c
xJ0podoAOpOAOM U BOAOW. AHAJIOTMYHO IS MeTWiamMuHa. BzaumoneicTBue
AMHHOKHCJIOT C KHCJIOTaMU U 1iesiouaMu. OCyliecTBIEHUE NEPEXOI0B:

Ca [J CaO [J Ca3(PO4)2 [J Ca(OH)2



P [0 P205 [1 H3PO4

Cu [J CuO [1 CuSO4 [J Cu(OH)2 [J CuO [J Cu CuO [J Cu

C2H50H [J C2H4 [J C2H4Br2

Jlabopamopnsie onvtmol. Ilonydenue u cBoiicTBa yrjiekucioro rasa. CBoiicTBa
COJISTHOM, cepHOM (pa30aBiaeHHON) U YKCYCHOM KHUCIIOT. B3aumopaeicTBre ruapokcuia
HaTpus ¢ cojisamu (cynbdarom Meau (II) m xmopumom ammonwms). PasznoxkeHue
ruapokcuna Menu. [lomydeHue um am@oTepHble CBOMCTBA THUAPOKCHIA ATOMHHUA.
ITomydyeHne KECTKOM BOJIBI M HU3YYEHHUE €€ CBOMCTB. YCTpPAaHEHUE BPEMEHHOU U
MOCTOSTHHOM KECTKOCTH.

Ilpakmuueckoe 3anamue. llonydeHne XJIOPOBOAOPOAA U COJSTHOM KHUCIOTBI, UX
cBoiicTBa. [lomyuyeHne aMmmuaka, ero CBOMCTBaA.

2.12. Xumusi 3JIeMEHTOB

S-OnemMeHTbl. Booopoo. JIBOWICTBEHHOE NOJIOKEHHE BOJOPOJA B IEPUOANYECKOU
cucreme. M3oromnel Bogopona. Tsxenas Boga. OKMCIUTENBHBIE U BOCCTAHOBUTEIIBHBIE
CBOWCTBA BOJOpPOJA, €ro IOJIYyYEeHHE M INpuMeHeHue. Ponp Bomopoma B KHMBOW M
HEXKUBOUW MPUPOJIE.

Bonma. Ponp Boabl Kak CpenooOpa3yroliero BEIIECTBA KJIETKU. JKOJIOTHYECKHE
aCHeKThl BOJIOMNOJIb30BaHUs. nnemenmut IA-zpynnwi. 1llenounsie Meramibl. OOmias
XapaKTEpUCTHKA IIEJIOYHBIX METAJUIOB HA OCHOBAHUU IOJIOKEHHS B MEPUOAUYECKON
cucteme sneMenToB J.U. Menneneesa u crpoenust aromoB. [lonyuenue, puznueckue
U XUMUYECKUE CBOMCTBA ILIECIIOYHBIX METAJJIOB. KaTHOHBI MIEIOYHBIX METAJUIOB Kak
BaKHEHWINAs XUMUYecKas (popma MX CyIIECTBOBAHUS, PETYJISATHBHAS POJb KaTHOHOB
KaIWs M HATpusi B KUBOM KieTke. [IpupoaHble coeaMHEHUs HATpus M Kalus, HUX
3HA4YECHHUE.

Inemenmut IIA-2pynner. O01as XapakTepUCTUKA IEIOYHO3EMEIbHBIX METAIOB U
MarHysi Ha OCHOBAHMM IIOJIOKEHHS B NEPUOJUYECKOM cucrteme snemeHToB J[.U.
MenneneeBa u crpoeHuss aromoB. Kanpuuid, ero mnojiydeHue, QuU3NYecKHe u
XMMHUYECKUE CBOMCTBA. BakHeWlnne COECIUHEHUS KalblUsi, WX 3HAYCHUE W
npumeHeHue. Kanpuuii B mpupoje, ero OMoaoruyeckast poJib.

p-DJIEMEHTHI.

Anwomununi.  XapakTepucTUKa  aJIOMHUHUS HAa  OCHOBAaHUU  TMOJIOKEHUS  a
nepuoauueckor cucreme anemeHToB J[.M.MenneneeBa u CTpoeHHs aToMma.
[Tonyuenne, ¢u3Myeckue W XHUMHYECKHE CBOWCTBA aliOMHHHSA. Baxueime
COCIMHEHUs QJIIOMUHHS, WX CBOMCTBa, 3HA4Y€HHWE U TmpuMeHeHue. I[lpuponHbie
COCIMHEHUS ATFOMUHUSL.

Yenepoo u kpemnuit. OOmas xapakTepUCTHKAa HAa OCHOBAHUM WX TIOJOKCHHS B
nepuoguueckoun cucreme .M. MenneneeBa u ctpoenuss atroma. [IpocTeie BemiecTna,
oOpa3oBaHHbIE PTUMHU 3JieMeHTaMu. OKCHABI M THUIPOKCUIBI yriepoda U KPEeMHHUS.
Baxxneimue conu yroJibHOM U KpEMHHUEBON KUCIIOT. CHIIMKATHAs POMBIIUIEHHOCTb.
I'anozenwvt. OOlass xapakTEpPUCTHKA TAJOIC€HOB HA OCHOBAHMU HUX TIOJIOKEHHS B
nepuoauueckou cucreMme aneMmeHToB [[.M.MenneneeBa u crpoenust arToMoB. ["ajioreHsl
— MpPOCTBHIE BELIECTBA: CTPOCHUE MOJIEKYJ, XHUMHYECKHE CBOMCTBA, IOJYYECHUE H



NpUMEHECHUE. BakHelmme COeAUHEHHS TaJOr€HOB, HMX CBOWCTBA, 3HAYEHUE U
npuMeHeHue. ['amorensl B npupojie. bruosorndeckas posiab raJloreHoOB.

Xanvkozenot. O0IAsT XapaKTEPUCTHKA XAIBKOT€HOB HA OCHOBAaHUU HX IOJIOKEHUS B
nepuoandeckon cucreme dneMmeHToB J[.MI. MenneneeBa M CTpOEHHs AaTOMOB.
XanpKOTeHbl — MPOCThIE BemiecTBa. Autorponusi. CTpoeHUE MOJIEKYJ aJUIOTPOIHBIX
MoauduKkanuii U uxX cBoicTBa. [lonydyeHne W TMpUMEHEHUE KHUCIOPOJa U CEphl.
XaJapbKOreHbI B MPUPOJIE, UX OMOJIOTHYEcKasi POib.

Inemenmuvt VA-zpynnei. OOmasi xapakTEepUCTHKA 3JIEMEHTOB JTOW TPYIIbI Ha
OCHOBAHHUH HX TOJOKEHUS B IEPUOANYECKON crucTeMe 3neMeHToB [[.M. MeHnneneeBa u
ctpoeHus atomoB. CTpoeHHE MOJIEKYJbl a30Ta W aJUIOTPOMHBIX MOAU(PUKAIMMA
dochopa, ux ¢uznyeckue U XHUMHUYECKHE CBOMcTBa. BomaoponHbie coeauHEeHHs
aneMeHToB VA-rpynnbl. Okcupl azotra U pochopa, COOTBETCTBYIOIIUE UM KHCIOTHI.
Commn stux kucioT. CBOMCTBAa KUCIOPOJIHBIX COEAMHEHHMH azora W (ocdopa, ux
3HAYEHHE U TpUMEHEHUE. A30T U pocop B MPUPOJE, X OMOJIOTUYECKAs POJIb.
Inemenmuvt IVA-zpynner. OO1as XapakTEepUCTUKA SJIEMEHTOB 3TOM TPYIIbI Ha
OCHOBAHUWU HX TOJIOKEHUS B IEPUOANYECKOMN cucTeme 3meMeHToB J[.1. Menneneesa u
CTPOCHMS aTOMOB. Yriepoa U ero amwiorponusa. CBOWCTBAa AJUIOTPOITHBIX
MoauduKaluii yriepoga, X 3HaYeHHUE W TpuMeHeHue. OKCHIBI U THUAPOKCHIBI
yriepoaa M KpPEMHHs, UX XUMHYECKHE CBOMCTBA. COJIM YroJIbHOW U KPEMHHUEBBIX
KHUCJIOT, UX 3HaueHue u npumeHeHue. llpupomooOpasyromas posb yriaepona s
AKUBOU U KPEMHUSA - JUIsl HEKUBOW MPUPOJIBI.

d-DneMeHTHI.

Ocobennoctu ctpoenus aromoB d-anemenToB (IB-VIIIB-rpymnm). Meas, MHK, Xpowm,
’KEJe30, Maprasel] Kak IpoCThI€ BEIIECTBA, UX (PU3MUYECKHE U XMMUYECKUE CBOICTBA.
HaxoxeHue 3TUX MeTaioB B IPUPOAE, UX MojdyyeHue u 3HadeHue. Coenunenus d-
AJIEMEHTOB C PA3JIMYHBIMU CTEMIEHAMH OKUCJICHHS. XapaKTep OKCUAOB U THIPOKCUIOB
ATUX 3JIEMEHTOB B 3aBUCUMOCTH OT CTENEHU OKUCJICHHS METaJlja.

Jemoncmpayuu. KonneKkuuu MPOCTHIX BEIIECTB, OOPa30BaHHBIX JJIEMEHTAMHU
Pa3IMYHBIX JJIEKTPOHHBIX ceMelcTB. KoJulekunu MuHEpanoB M TOPHBIX IOPO/I.
[Tomy4yenue amnoTpomHbIX MoaudUKaAIUi Kuciaopoaa, cepbl, Gochopa. Xumudeckue
CBOIMCTBa BOAOPOJIa, KUCIOPOa, cepbl, pochopa, raioreHoB, yriaeposa.

Okcupsbl cepsbl, a30Ta, yriiepoja, Kejne3a, Mapraiia, My C pa3IndHbIMU CTEIECHIMU
OKHCJICHHS, UX CBOMCTBA.

I'mapokcuasl cepbl, Xpoma, MapraHiia, >keie3a, MeAu, allOMUHUS U 1UHKa, HX
MOJIyYEHUE U XUMHYECKHE CBOMCTBA.

Jlabopamopnsie onvimel. VI3yueHue CBOWCTB MPOCTHIX BEIIECTB U COCAMHEHUN S-
AJIEMEHTOB.

N3y4yeHne CBOKCTB MPOCTHIX BELIECTB U COCAUHEHUIN P-DJIEMEHTOB.

N3yuyenue CBOMCTB MPOCTHIX BEIIECTB U coeauHeHui d-snemenToB. Ilpakmuueckue
3anaAmuA:

[Tony4yeHue TuIPOKCUAOB ATFOMUHUS U IIMHKA U UCCIIEA0OBAHUE UX CBOMCTB.
[Tonyuenue u ucciaeaoBaHuEe CBOMCTB OKCUJIOB CEpHI, yriieposa, hocdopa.

2.13. XuMus B JKH3HH 001LIeCTBA



Xumua u npouzeo0cmeo. XUMHYECKas IIPOMBIIUIEHHOCTb W XUMHYECKHUE
texHojoruu. CeIpbe i1 XUMHYECKOM MPOMBINUICHHOCTH. Boma B XuUMHUYECKOM
MIPOMBINICHHOCTH. DHEPrusl JUIsi XUMUUECKOTO MPOU3BOACTBA. HayuHble MPUHIIUIBI
XUMUYECKOTO MPOU3BOJCTBA. 3allUTa OKPYXaIOIIeH cpelbl U OXpaHa TpyAa MpHU
XUMHAYECKOM TMpou3BOJACTBE. (CHOBHBIE CTagUM XHUMHYECKOTO TPOU3BOACTBA.
CpaBHeHHE MPOU3BOICTBA AaMMHAKa U METAHOJIA.

Xumus 6 cenvbckom xo3aiicmee. XUMU3aIus CEIIbCKOTO X0341CTBA U €€ HANPABJICHUSI.
Pactenus u 1moyBa, TOYBEHHBIM IMOIVIOMIAIOIMIMK KOMIUIEKC. YJIOOpEeHHUS M HX
kinaccudukanusa. XUMHYECKHUE CpEACTBA 3allUThl pacTeHuid. OTpulaTenbHbIe
MOCJIEJICTBUS  NPUMEHEHHS TEeCTUIUIOB U Ooppba ¢ HuMU. XuUMH3aLUA
’KUBOTHOBO/ICTBA.

Xumuna u 3Konocus. XUMUYECKOE 3arps3HEHUE OKpyKawolen cpenbl. OxpaHa
rugpocepbl OT XHUMHUYECKOTO 3arpsi3HeHus. OxpaHa TMOYBBI OT XUMHUYECKOTO
3arpssHeHusi. OxpaHa atMocepbl OT XUMHUYECKOro 3arpssHeHusi. Oxpana (iopsl u
(ayHbl OT XMMHUYECKOTO 3arpsi3HEHUSI. BUOTEXHOIOTHS 1 TeHHasi UHXKEHepUs. Xumus
U NnoGceOHe8HAaA JHCU3Hb uenoeeka. JloMamiHAs anTeka. MowIKMe U YUCTALUE
cpeactBa. CpenctBa 60pbObI C OBITOBEIMU HACEKOMBIMU. Cpe/icTBa JIMYHOU TUTUEHBI U
KOCMETUKH. XUMHS U Tuma. MapkupoBKa yNaKOBKA MHUIIEBBIX M THTHEHUYECKUX
MPOAYKTOB U YMEHUE UX YUTATh. DKOJOTUS KUIUIIA. XUMHS U TCHETUKA YEJIOBEKa.
Hemoncmpayuu. Mopaenu Nnpou3BOJICTBA CEPHOM KUCIOTHI U amMuaka. Kosekius
ynoopennit u nectunu1oB. OOpa3ipl CpeACTB OBITOBOM XMMHUM U JIEKAPCTBEHHBIX
IIpEnapaToB.

Ilpakmuueckue 3anamusn: O3HAKOMIJICHHUE C KOJUICKIIUEH YIOOPEHUM U MECTUIIUIOB.
O3HakomileHHE ¢ 00pa3liaMu CpesICTB OBITOBOM XUMHUH U JIEKAPCTBEHHBIX MPEMAPATOB.
IIpuMmepHbIe TeMbI pepepaToB (A0KJIAA0B), HHAUBUAYAJIbHBIX IPOEKTOB

] buotexHonorus U reHHast uH>)xeHepus — TexHosoruu XXI Beka.

[] HaHoTexHOIOrWs Kak NPUOPUTETHOE HANPABICHUE PAa3BUTHUS HAyKu W
npousBojcTBa B Poccuiickon denepanuu.

[} CoBpemeHHBIE METOIbI 00€33apa’KuBaHuUs BOJBI.

[J AnymoTponust MeTalioB.

[ J)Kusnb u aesrenpHocts .M. Menaeneena.

] «IlepronnyueckoMy 3aKkoHy OyAyllee He TPO3UT Pa3pyLICHUEM. ...

] Cuntes 114-ro anemenTa — TpuyM@ poCCUNUCKHUX (DPU3UKOB-SIEPIIUKOB.
] 3oTomsI Bogopoaa.

[} Ucnionb3oBaHKE paAOaKTUBHBIX U30TONOB B TEXHUYECKUX LIEIISX.

] PeHTreHOBCKOE H3JIYYCHHEC U €I'0 UCIIOJIb30BAHHUEC B TCXHUKC U MCOUIIUHE.
IIna3zma — YCTBCPTOC COCTOAHUC BCIICCTBA.

1 AMopdHBIe BelecTBa B IPUPOJIE, TEXHUKE, OBITY.

[1 OxpaHa OKpy’Karollel Cpeabl OT XUMHUYECKOro 3arpsi3HeHus. KomndecTBeHHBIE
XapaKTEPUCTHUKU 3arPSA3HEHUS OKPYKAIOIIEH Cpebl.

] IlpumeneHnue TBepAOro U razoobpasHoro okcuaa yriepozaa (IV).



[ 3aHII/ITa 030HOBOTI'0 3KpaHa 0T XUMHUYCCKOI'0O 3arpsA3HCHMA.

1 I'pybomucnepcHble CHCTeMbl, HX Kilaccu(UKaAlUs U HUCMOJb30BaHUE B
npodeccuoHanbHOM eI TeIbHOCTH.

] KocmeTnueckue reinu.

[J IlpumeHeHne CyCrieH3Huid U 3MYJIbCUI B CTPOUTEIHCTBE.

] MuHepaibl ¥ TOpHbIE TOPOJIbl KaK OCHOBA JTUTOC(hEpHI.

[J PacTBOpBI BOKpYT Hac. TUIIBI pacTBOPOB.

] Bona Kak peareHT 4 Kak cpeja il XUMHUUYeCKOTro Mmpollecca.
] JKuznb u gestenbHocTh C. AppeHuyca.

[J Bkmam oOTeUYeCTBEHHBIX YYEHBIX B pa3BUTHE TEOPUU DIICKTPOIUTUUECKON
JIIUCCOIIMAIIHH.

[] YceTpaHeHue )KeCTKOCTU BObI HA IPOMBILIIEHHBIX MPEANPUATHSIX

e CepHast KHCIIOTA — «XJIe0 XUMUYECKOU MTPOMBIIIIIEHHOCTH.

] Ucnionb30BaHre MUHEPATBHBIX KUCIIOT Ha MPEANPUSATUSIX Pa3InuyHOT0 TPOdUIs.
[J OKCHIBI ¥ COJM KaK CTPOUTENIbHbIE MaTepHUAIIbI.

] MUcTopus rumca.

(] TToBapeHHas CONb KaK XUMHAYECKOE CBHIPHE.

[} MHOTroMIMKN KapOOHAT KaJblHsl: B MPUPOJIE, B IPOMBIILICHHOCTH, B OBITY.
[} Peakunu ropeHusi Ha MPOU3BOJCTBE U B OBITY

[] BupTyasibHOE MOAEIMPOBAHNE XUMUYECKUX IIPOLIECCOB.

[] DJIeKTpOmn3 pacTBOPOB 3IEKTPOJIUTOB.

[] DJIeKTpOJIM3 pacIIaBOB 3JIEKTPOIHUTOB.

[ TlpakTuueckoe NMpuUMEHEHWE DJeKTpoim3a: padUHUpPOBAHUE, TaIbBAaHOIUIACTHKA,
rajbBaHOCTETHUS.

] VcTopust motydeHHs U MPOU3BOJICTBA ATIOMUHUS.
[J DIeKTpoIMTHYECKOE MTOJIyUYCHHE U paQUHAPOBAHHE MEIH.
(] 2)Kuzub u aesarenbHocThb I, JI9BH.

[J Ponp MeTaJioB B HCTOPHUM YeJI0BEUECKON UBUJIN3ALIY.

Uctopusa otedyecTBeHHOW 4epHOl MeTamutypruu. COBPEMEHHOE METAJLTyprUUYeCcKoe
IIPOU3BOJICTBO.

[J Wcropusi OT€UECTBEHHOW LBETHOW MeTa/ulypruu. Pojib MeTaqioB U CIJIaBOB B
Hay4YHO-TEXHHUYECKOM ITpOrpecce.

1 Koppo3usi MeTasioB U ciocoObl 3alIUThl OT KOPPO3UHU.
[} NHepTHBIE Wi OIaropoHbIE Ta3bl.

(] Poxxparoiue
COJI — TAJIOT€HHEI.

] McTopus MIBEICKOW CTHYKH.
[J cTopusi BOBHUKHOBEHMS U Pa3BUTHSI OPraHUUEeCKON XUMUHU.



1 XKuzub u aesitenbHocTh A.M. byTieposa.
] BuTtanusm u ero Kpax.

[J Posib OT€UE€CTBEHHBIX YUYEHBIX B CTAHOBJIICHUU U Pa3BUTUU MUPOBON OPraHUYECKOU
XVUMHH.

1 CoBpeMeHHbIE MPEACTABICHUS O TEOPUH XUMUYECKOTO CTPOCHUSI.

[J DKoJIoruuecKre acrneKThl UCI0Ib30BaHUsl YTIIEBOIOPOAHOTO ChIPhSI.

[J DKOHOMHUYECKHE aCHeKThl MEXAYHAPOJHOIO COTPYAHUYECTBA MO HUCIOJIb30BAHUIO
YTJIEBOJOPOJAHOTO CHIPBSI.

] MUcTopust OTKpBITUS U pa3pabOTKK ra30BbIX U HEPTSHBIX MECTOPOKICHUHN B
Poccutickon ®@eneparnumn.

[} Xumust yraeBOIOPOTHOTO CHIPhS U MOSI Oy ytasi mpogeccusl.

] YrieBonopoaHOe TOIUIMBO, €r0 BUJIbI U HA3HAUYEHUE.

[} CuHTeTHYEeCKHE KayIyKH: HCTOPHUS, MHOTOOOpa3ue W MePCIeKTHBHI.

] Pe3snHOTEXHUYECKOE TPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOTPECCE.

1 CBapo4dHOE MPOU3BOJICTBO U POJIb XUMHH YTIIEBOJOPOIOB B HEl

e HedTh U ee TpaHCHIOPTHUPOBKA KaK OCHOBA B3aMMOBBITOJIHOTO MEXKIYHAPOJIHOTO

COTPYIHHYECTBA.

TEMATHUYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanmuu coaepkaHus oO0HIE00pa30BATEIbHON YUYE€OHONW JTUCIMIUIMHBI

«Xumusi» B mnpexaenax ocBoeHuss OIIOII CIIO nHa ©0a3e OCHOBHOTO OOIIETrO

oOpa3oBaHuMsl ¢ TOJydeHHeM cpeaHero oOmero oOpasosanus  (ITITKPC)

MaKcUMalbHas ydeOHas Harpy3ka 00y4aroIuXxcsl COCTaBIISIET:

no mnpodeccusim CIIO ecrecTBeHHOHayyHOTO Tpoduis MNpodhecCuOHATBHOTO

oOpazoBanust — 256 wuac. M3 HuXx — aynuropHas (oOsi3aTenbHas) Harpyska

oOydJaronuxcsi, BKIOYasi 1a00paTOpHbIE OMBITHI U MPAKTUYECKUE 3aHATHA(2S 4.), —

171 4gac.; BHEayIuTOpHAsE CaMOCTOsITEIbHAs paboTa CTYJEHTOB - 85 Jac.
TeMaTnyecKuil J1aH

Ne | HaumeHoBaHue KoanuecTBO 4acoB
n/n | pazaesna (ecTeCTBeHHOHAY4YHbII NMPOGUIBL)
TeOpHusl | MPAKT. | KOHTP.p. | UToro | cpc | Bcero
4acoB
BBenenue 1 - - 1 - 1
1.0pranuyeckasi XuMHus 79 36 |[115
1 | IIpenmer 8 2 - 10 3 13
OpPraHUYECKOM XHMUH.
Teopus CTPOEHUS
OpTraHUYECKUX
COeIMHEHUN
2 |2.2. [Ipenenbhble | 5 2 1 8 3 11
YTJIEBOIOPO/IbI




3 |2.3. DruicHoBBIE U 7 4 11
JTMEHOBBIC
YTIEBOAOPOIbI

4 2.4. AlleTUIIEHOBEIE 4 2 6
YTIEBOAOPOIbI

5 |[2.5. Apomaruueckue 4 2 6
YTIIEBOOPOIBI

6 |2.6. [Tpuponnsie 3 2 5
HUCTOYHUKHU
yTIIEBOJ0POIOB

7 |2.7. T'mapokcuibHbIE 7 3 10
COCJIMHEHHUSI

8 1.8. Anpmerunsl # 7 2 9
KETOHBI

9 1.9. KapGoHoBrie 6 4 10
KHUCIIOTHI u ux
MIPOU3BOIHBIC

10 | 1.10. YrneBoubl 6 4 10

11 | 1.11. AMUHBI, 7 3 10
AMUHOKHCIIOTHI, OCJIKH

12 | 1.12. A3otconepxariuie 4 3 |7
reTePOIUKINYECKUE
COCJIUHEHMSI.
HyxJienHOBBIE KACIIOTBI

13 | 1.13. buonornuecku 6 1 7
aKTUBHBIC COCTMHCHUS

2. O01as 1 HeOpraHn4yecKass XuMHsl 95 51 | 146
2.1 Xumua — Hayka o 4 3 7
BCIIECTBAX
2.2. CtpoeHue atoma 5 5 10




2.3.  Ilepuognueckuit
3aKOH "
MepUOINYECKAsS
CHUCTEMa XHMHYECKHX
3JIEMEHTOB J.1.
Menneneena

24 Crtpoenue
BEIIeCTBA

13

2.5 Ilomumepsbl

w

2.6. JucnepcHblie
CUCTEMBI

N

2.7. XUMHUYECKHUE
peaKIu

12

2.8. PactBOpSHI

2.9. OkucnurenbHo-
BOCCTAHOBUTEJIbHBIE
peaKkuuu.
DNEeKTPOXUMHUYECKHUE
MPOIIECCHI

11

16

2.10. Knaccudukauus
BEIIIECTB. [Ipocteie
BeIlleCTBa

14

2.11. OcHOBHEBIE
KJ1aCChI
HEOPTaHUYECKUX u
OPraHUYECKUX
COCMHCHU I

13

2.12. XUMUASA
AJIIEMEHTOB

12

20

2.14. XumMusa B XWU3HHA
o011IecTBa

Bcero:

136

25

10

171

85

256




XAPAKTEPUCTHKA OCHOBHBIX BHU/10B YUYEBHOH
JAEATEJBHOCTU CTYAEHTOB

Cooepircanue odyuenusn Xapaxkmepucmuka OCHOBHBIX 610086
deamenvHocmu odyuaiouwiezoca (Ha ypoeHne
YueoHwvlX Oelicmaeuit)

Ba:kneiimmue XHMHYECKHE
MOHSATHS = JlaBaTh oOMNpEAEICHUE U ONEPUPOBATH
CHCAYIONIUMUA XUMHYECKUMHU TOHSATUSIMU:
BCIIICCTBO, XWMMYECKHM DJIEMEHT, aToM,
MOJIEKYyJIa, OTHOCHUTEIbHBIE AaTOMHas W
MOJIEKYJISIpHAs MAacChl, HMOH, aJJIOTPONHS,
HU30TOIIbI, XUMHUYECKas CBSI3b,
3JIEKTPOOTPUIIATEIBHOCTD, BAJICHTHOCTb,
CTETEHb OKUCJICHHUS, MOJIb, MOJISIpDHAs Macca,
MOJISIPHBIM 00BEM Ta3000pa3HBIX BEIICCTB,
BCIIICCTBA MOJIEKYJISIPHOTO "
HEMOJIEKYJIIPHOTO ~ CTPOEHUS, PacTBOPHI,
3JIEKTPOJIUT u HEDJICKTPOJIUT,
3JIEKTPOJINTUYECKAS JIMCCOLMAIN,
OKHCJIUTENIb U BOCCTAHOBUTEIIL, OKMCIICHHE U
BOCCTAHOBJICHHE, TEIUIOBOU s dext
peaKIuu, CKOPOCTh XMMHUYECKOW pEeaKIvu,
KaTayus, XUMHYCCKOE paBHOBECHE,
YIJIEPOAHBIM  cKeleT,  (yHKIMOHAIbHAs
rpymnna, u30Mepusi ¥ TOMOJIOTUS

OcHOBHBIE 32aKOHBI XUMHH
] ®opmynupoBaTh 3aKOHBI COXPAaHEHUS
MAacChl BEIIECTB UM IOCTOSIHCTBA COCTaBa
BEILIECTB.

[J YcraHaBauBaTh NPUUMHHO-CIEICTBEHHYIO
CBSI3b MEXJY COJIEP/KAHUEM ITHUX 3aKOHOB U
HalMCaHWEeM  XUMHUYECKUX  GopMyna W
YpaBHECHUM.

[] YcTaHaBIMBaTh 3BOJIIOLIMOHHYIO




CYIIHOCTh MEHJEJIECEBCKOM U COBPEMEHHOU
(GbOpMyYITHPOBOK  MEPUOAMYECKOTO  3aKOHA
J.1. Menneneena.

[ OOBsICHATL  (PU3MYECKHH  CMBICH
CHUMBOJIMKH MIePUOINYECKOM TaOIULIBI
xuMudeckux snemeHToB JI.M. MenpaeneeBa
(HOMEpOB 2JIEeMEHTa, Iepuojaa, TPYIIIbI) U
yCTaHABIMBaTh  NPUUYUHHO-CJIEACTBEHHYIO
CBSI3b  MEXKJYy CTPOGHHEM aroMa W
3aKOHOMEPHOCTSIMM  HM3MEHEHHS  CBOMCTB
AJIEMEHTOB U 00pa30BAHHBIX MMH BEIIECCTB B
MEPHUO/IaX U rPymIIaXx.

[] XapakTepu3oBaTh 3JIEMEHTbl MaJlbIX U
OOJIBIIUX TIEPUOJOB MO HUX TIOJIOKEHUIO B
nepuognyeckon cucreme J1.M.MenneneeBa

OcHOBHBIC TEOPUN XUMHHU

= VYcraHaBiaWBaTh 3aBUCUMOCTb CBOMCTB
XAMUYECKUX BEIIECTB OT CTPOCHUS aTOMOB
00pa3yroNUX X XUMHUYECKUX FJICMEHTOB.

=  XapakTepu3oBaTb BAXHCHIIHWE  THIIbI
XUMHUUYECKUX CBS3€d M OTHOCHUTEIBHOCTh
9TOM TUIIOJIOTHH.

*  OOBACHATH 3aBUCUMOCTbD CBOMCTB
BEIIECTB OT MX COCTaBa H© CTPOCHUSA
KPHUCTAJIIMYECKUX PEIIETOK.

=  DopmMmynHpoBaTh OCHOBHBIE TOJOXKEHUS
TEOPUHU DIICKTPOJMTUYECKON AUCCOUMALUN U
XapaKTEepU30BaTh B CBETE JTOW TEOPUU
CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPTraHWYECKUX COCTUHEHUM.

=  @OopMyJHUPOBATH OCHOBHBIC ITOJOXKCHUSA
TEOpUU XUMHYECKOTO CTPOCHUSA
OpPraHU4YECKHUX COCJIMHECHUH 51
XapaKTepU30BaTh B CBETE JTOW TEOPUU
CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKHUX
COEIMHEHUM.




Basknelimue BellecTBa ) |
MaTepHaJbl

1 XapakTepuszoBaThb COCTaB, CTpPOCHHE,
CBOWCTBA, IIOJy4YEHHUE W  IPUMECHEHHUE
BakHeummx MetawioB ( IA u II A rpynm,
ATIOMUHUA, JKelle3a, a B ECTECTBEHHO-
HaydyHOM Tipoduie U  HEKOTOphIX  d-
AJIEMEHTOB) U UX COCIMHEHUH.

1 XapakTepu3oBaTb COCTaB, CTpPOEHHE,
CBOMCTBa, TMOJY4YE€HHUE U  MPUMEHEHHE
BakHenmmx HemetamioB (VIII A, VIIA,
VIA rpynn, a Takke azora u Qocdopa,
yriaepoja W KpPEMHHs, BOAOPOAA) M UX
COECINMHCHUMH.

1 XapakTepu3oBaThb COCTaB, CTpPOCHHE,
CBOWCTBA, IIOJy4YEHHUE W  IPUMEHECHUE
BAXKHEUIIINX KJIaCCOB YIJIEBOJAOPOIOB

(aJIKaHOB, MUKJIOAJIKaHOB, AJIKCHOB,
AJIKMHOB, apeHOB) U UX HanOosee 3HAUMMBIX
B HapO,HHOXOSHﬁCTBeHHOM IIJ1aHC
HpeﬂCTaBHTGHGﬁ.

] B aHaJOTMYHOM KITIOU€ XapaKTepu30BaTh
BaKHEHIINX IIpeICTaBUTENIEH IpyTrux
KJIACCOB OpraHUYeCKUX COEJIMHEHU:
METAHOJI U 3TAHOJI, CI0XHbBIE A(UPBIL, KUPBHI,
MbUIa,  anpAeruabl  (popManpaerua  u
aleTaabJaeTu), KETOHEI (arreTon),
KapOOHOBBIE KHCIIOTHI (YKCyCHasi KHCIIOTa,
LTSt €CTECTBEHHO-HAYYHOTO npoduiis
OpeaCcTaBUTENIe APYTrUX KJIacCoOB KHUCIOT),
MOHOcaxapuabl  (TJI0K03a), JAucaxapuibl
(caxapoza), mnonucaxapuibel (Kpaxmaili U
LEJUTI003a),  AHWIMH,  aMHHOKHUCIOTHI,
O€NIKM, HUCKYCCTBEHHbIE M CHHTETHYECKUE
BOJIOKHA, Kay4yKH, IIJIaCTMACCHI

XUMHUYECKHH A3BIK U CHMBOJIMKA

O HUcmonp3oBath B y4yeOHOM U
npodeccuoHaIbHON NeSATEeIbHOCTU
XUMUYECKUE TEPMUHBI U CHUMBOJIUKY.

[J Ha3biBaTh H3y4eHHBbIE BellleCTBA IO
TPUBHUAJILHOU WIIA MEXKIYHAPOIHOU
HOMEHKJIaType M OTpaxkaTb COCTaB 3TUX
COCIMHEHUHA C TIOMOIIBK) XUMHYECKHUX




bopmyi.
[J OtpaxxaTb XHUMHYECKHE TMPOLECCHl C
MIOMOILBIO YPABHEHHN XUMHUUYECKOU PEAKIINHU

XuMu4ecKkue peakiuu

(1 OOBSICHATH CYIIHOCTh XUMHUYECKHX
IIPOLIECCOB. Knaccudumnuposats
XUMHUYECKHE PEaKIHH MO0  Pa3IMuHbIM
MpU3HAKaM: YHUCIy U COCTaBy MPOIYKTOB U

pEareHToB, TEIUIOBOMY abdexry,
HaIpaBJICHUIO, dbaze, HaJIMYUIO
KaTaJn3aTopa, M3MEHEHUIO CTerneHei
OKHUCJIEHUS 3JIEMEHTOB, o0Opa3zyromux
BELIECTBA.

(1 VYcraHaBnuBaTh TpPHU3HAKA OOIIETO W
pPa3IMYHOTO B THUMOJOTUM PEAKIMN IS
HEOPTraHUYECKON M OPraHUYECKOU XUMUHU.

1 KnaccudunmpoBath  BelmecTBa H
IPOLIECCHl C TOYKH 3PEHUS] OKHUCIICHUS-
BoccTaHOBICHH. COCTaBIATh ypaBHCHHUS
peakIuii ¢ TOMOIIBI0 METOJA AJIEKTPOHHOTO
OanaHca.

[l OOBSCHUTH 3aBUCHMOCTH CKOPOCTH
XUMUYECKON  peakmuy W TOJIOKCHUS
XUMHUYECKOTO PABHOBECHS OT

pa3IuYHBIX (haKTOPOB

XUMUYEeCKUMN IKCIIEPUMEHT

BBITIOIHATP XWUMHUYECKUMH HSKCIEPUMEHT B
MOJTHOM  COOTBETCTBHM C  IpaBHJIAMH
0e30I1acHOCTH.

*» HaGmonarh, pUKCHpOBaTh M OMUCHIBATH
pPEe3yNbTaThI MPOBEACHHOTO SKCIICPHMEHTA.

Xumnueckas uHpopmanus

[IpoBoauTh CaMOCTOSITEIIbHBIN IIOUCK
XUMHYECKOU uH(popMaIuu c
UCIIOJIb30BAaHUEM PA3JUYHBIX HCTOYHUKOB
(HAYy4YHO-TIOIYJIAPHBIX W3JIaHUH,
KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Nurepuera);

"  JCHOJIb30BaTh KOMITBIOTEPHBIE
TEXHOJIOTUM JJis OOpabOTKM W Tepenayu




XUMHUYECKON uHbOopMaIuu U ee
MPE/ICTaBICHUS B Pa3IMYHbIX (hopMax

Pacuernl o XUMHYECKUM
¢popmyiiam u ypaBHEHUSAM

(] YcraHaBiuBaTh 3aBUCHUMOCTb MEXIY

Ka4yeCTBEHHOM u KOJIMUECTBEHHOU
CTOPOHAMHM  XMUMHUYECKUX  OOBEKTOB U
MPOLIECCOB.

[] Pemars  pacdeTHble  3amauum 1O
XUMHYECKAM
dopmysiaM U ypaBHEHUSIM

poduiasHoe 7|
npo¢eccuoHAIbLHO 3HAYMMOE
coJiepKaHmue

(1 OOBACHATb  XWMHYCCKHUE  SIBJICHUS,
IPOUCXONSAIIMEe B TPUPOAE, OBITY U Ha
IIPOU3BOJICTBE.

[1 OnpenensTh BO3MOKHOCTH TPOTEKAHUS
XUMUYECKUX TIPEBPAIIEHUN B Pa3TUIHBIX
YCIOBUSIX.

[l Cobmonath mpaBwiia JKOJIOTHYECKH
IPaMOTHOTO TIOBEICHHS B OKPYXKAIOIICH
cpene.

(1 OueHuBaTh BIWSHUE XAMHYECKOTO
3arpsi3HEHHS]  OKpYyXKalolled  cpenbl  Ha
OpraHu3M 4YeJOBEKa U JpYrue IKUBBIC
OpTaHU3MBI.

] Cobmromath nmpaBuia  0e30macHOro
oOparieHusi ¢ TOPIYUMH ¥ TOKCUYHBIMH

BEILIECTBAMHU, 1a060paTOPHBIM
000pyTIOBaHUEM.
[] ['oToBUTH pacTBOpPHI 3aJJaHHOM

KOHIIEHTpAIMHU B OBITY U Ha MPOU3BOCTBE.

[J KpuThuecku oOnEHHBATh IJOCTOBEPHOCTh
XUMUYECKON MHGOpMALIMK, TOCTyNarouiei
U3 pa3HbIX HCTOYHUKOB




YYEBHO-METOAUYECKOE n MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE MPOT'PAMMBI YUYEBHOM JUCHUIJIMHBI «XUMMS»
OcBoeHHe MpOrpaMMbl y4eOHOM JUCHUIUIMHBI «XUMHs»» MpEArnogaracT Hajlu4yue B
npodeccruoHanbHOMI o0OpazoBarenbHOI Opra’u3aluu, peanusyrouiei
0o0pa3oBaTeNbHYI0 IPOrpaMMy CpEAHEro o0IIero oOpa3oBaHus B Mpeesiax OCBOCHUS
OIIOIT CIIO na 6a3e ocHOBHOro oOmero oOpa3oBaHus, KaOWHETa XHMHHU C
nabopatopueld ¥ JAOOPAaHTCKOW KOMHATOM, B KOTOPOM HMEETCS BO3MOXXKHOCTH
oOecneunTh CBOOOIHBIN NOCTYM B MIHTEpHET BO Bpemsi yueOHOTO 3aHATHUS U B TIEPUOJ
BHEYUYEOHOU JEATETBHOCTH 00YYaIOIIUXCSl.

[lomenienne kaOWHETa JODKHO — YIOBJIETBOPATH  TPEeOOBAaHUSIM  CaHUTApHO-
snuAemMuosiornyeckux mnpaBuwi u  HopMmatuBoB (CanlluH 2.4.2 No 178-02), u
OCHAII[CHO TUIOBBIM 00OPYI0BaHHEM, YKAa3aHHBIM B HACTOAIIUX TPEOOBAHUSIX, B TOM
qyclie CHEUUAIN3UPOBAHHOW y4yeOHOM MeOenpl0o U cpeAcTBaMH  OOy4yeHwUs,
JOCTATOYHBIMHU JUIsl BHIIOJTHEHUS TPEOOBAHUM K YPOBHIO OJTOTOBKH 00yUYaOIIUXCs2.
B kaOunere 10KHO OBITH MYJBTUMEAUWHOE 00OPYI0BAaHUE, TOCPEICTBOM KOTOPOTO
YYaCTHUKM 00pa3oBaTelIbHOrO Mpollecca MOTYT IPOCMATPUBATh BHU3YaJbHYIO
MH(pOPMALIMIO [0 XUMUH, CO3/1aBaTh NPE3EHTALlMH, BUI€OMAaTEpUabl U T.I1.

B cocraB yueOHO-METOIMYECKOTO M MaTepUaTbHO-TEXHUYECKOTO OCHALICHMS
KaOMHeTa XUMUU BXOJAT:

[} MHOTOYHKIIMOHAJIBHBIA KOMIUIEKC MPENoJaBaTes;

[ HaTypallbHBIe OOBEKTHI, MOACIH, IPUOOPHI U HAOOPHI JIJIsT TOCTAHOBKH

JEMOHCTPAIIMOHHOTO ¥ YYCHUYECKOTO IKCIIEPUMEHTA;

] meyaTHble U KpPaHHO-3BYKOBBIE CPEICTBA OOyUCHNUS,

[] cpencTBa HOBBIX HH(MOPMAITMOHHBIX TEXHOJIOTHH;

] peakTuBbI;

] mepedYHr OCHOBHOM M JIONIOJHUTEIBLHON y4eOHOM TUTepaTyPHI,

[] BcmoMoraTeibHOe 000pyI0BaHNEe U WHCTPYKITUH;

[ OnbmuoTeyHbIi HOH.

B Oubmunoreunsii GoHI BXOIAT YYEOHUKH U Y4EOHO-METOAUYECKHE KOMILICKTHI
(YMK), pexkoMeHaOBaHHbIE WM  JONYIICHHbIE  JJIsi  HCIOJIB30BAHUSA B
poQeCCUOHATTBHBIX o0pa3oBaTeIbHBIX OpraHu3aIMsIX, peaTM3yIOIINX
o0pa3oBaTeNbHYI0 TPOrpaMMy CPEIHETO OOIIero oOpa3oBaHUs B MPEAeiiax OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTO 00IIIeT0 00pa30BaHUS.

buGmoreunbii  GoHA MOXKET OBITh JOMOJHEH XUMHUYCCKOW OSHITUKIIONEIUCH,
CIIpaBOYHUKAMU, KHUTAaMH JJISI YTCHUS 110 XUMHH.



B mpouecce ocBoeHuss mporpamMmbl y4e€OHOW AUCHUIUIMHBI «XHUMHUSA» CTYACHTHI
JIOJKHBI UMETh BO3MOKHOCTH JIOCTYNa K JJIEKTPOHHBIM Y4e€OHBIM MaTepuajam IIo
XUMHH, UMEIOIIHNEcs B CBOOOJHOM JOCTyne B cucteMe VHTepHET (3JIEeKTpOHHBIC
KHHUTH, TPAaKTUKYMBI, TeCTbI, MaTepuaibl EI'D u ap.).
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