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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 oOpa3oBaHUsS B
npenenax OCBOEHHUSI OCHOBHOM MpodeccroHambHOM 00pa3oBaTebHOW MPOrpaMMbl
CIIO (OIIOIT CIIO) na 6a3e OCHOBHOTO OOHIET0 OOpa3oBaHUsl MPU MOJATOTOBKE
KBTU(PUITUPOBAHHBIX pa0OUUX, CIIyKAIIHX.

Pabouast mporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpennero oOIuero
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
00pa3oBaTEIbHBIX MpOrpaMM cpeaHero npodeccuoHaibHOr0 oOpa3oBaHUs Ha 0ase
OCHOBHOro  obmiero oOpa3oBaHHs C y4eToM TpeOoBaHUM  (heaepabHbIX
rOCYJIapCTBEHHBIX 00pPa30BATENIbHBIX CTAHJIAPTOB W IMOJydyaemMol mnpodeccuu uimu
CIEUUAIBHOCTH CpeHero mpodeccuoHabHOr0 00pa3zoBanus (nmuchbMo Jlemapramenra
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:
* (opmupoBaHue y OOyYarONIMXCsl yMEHHUS OIEHHMBATh 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 MPOILIECCHl OKPYKAIOLIEH ACHCTBUTEIHBHOCTH — MPUPOIHOM, COIMAIBHOM,
KYJbTYPHOU, TEXHUYECKON CPebl, — UCMIONB3YS JJIsl ATOTO XUMUYECKUE 3HAHUS;

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

CpaBHMBATh OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPHUSIMU OILICHOK U CBS3b
KPUTEPHUEB C ONpPEACIEHHON CUCTEMOM LIEHHOCTEH, POPMYIHpPOBAaTh U 0OOCHOBBIBAThH
COOCTBEHHYIO MO3HUIINIO;

* npuoOpeTeHrne OOYyJaIOMMMUCS OIBITa Pa3HOOOPA3HOM JEATEIIBHOCTH, OIBITa
MO3HAHUSI M CAMOINO3HAHHUS; KIIOYEBBIX HABBIKOB, HMMEIOIINX YHUBEPCAIbHOE
3HAUECHHUE I PA3JTUYHBIX BHJIOB JIEITEIBHOCTH (HABBIKOB pEIICHUS MPOOJeM,
MIPUHSTHUS PEIICHUI, IOMCKA, aHaTTu3a U 00padoTKK nH(OpMAIUK, KOMMYHUKATUBHBIX
HaBBIKOB, HABBIKOB WM3MEPEHHM, HABBIKOB COTPYJIHHYECTBA, HABBIKOB 0€30MAaCHOTO
oOparieHus ¢ BEIIeCTBaMHU B TTOBCEIHEBHOM KU3HN).

B nporpamMmmy BKJIIOUEHO COjiep)KaHUE, HAMTPABJICHHOE Ha ()OPMUPOBAHUE Y CTYACHTOB
KOMIIETCHIINHM, HeoOXoauMbIX i KadectBeHHoro ocBoenuss OIIOIT CIIO na Oase
OCHOBHOTO 00I11ero o0pa3oBaHUs C TMOJYUYCHHEM CpPEIHEro OOIIero oOpa3oBaHUS —
MpOrpamMMBbl MOATOTOBKU KBaduuiupoBaHHbIX padounx ciyxamux (IITIKPC).



OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIIUTIJINHBI

«XHUMMUSA»

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 OOYYaIOMIMMUCS OCHOBHBIX TOHATHMA, 3aKOHOB M TEOPUH XHMHH; Ha
OBJIAJICHUE YMEHUSAMH HaOJI0aTh XWMHUYECKHE SIBJICHUS, MPOBOJIUTH XUMUYECKHM
AKCIIEPUMEHT, TPOU3BOJUTH Pacdy€Thl HA OCHOBE XMMHUYECKUX (POpMys BEUIECTB U
YPABHEHUN XUMHUYECKUX PEAKIIUU.



B mnporecce wm3yueHus XuMHHM Yy OOYYalONIMXCS Pa3BUBAIOTCS IMO3HABATEIILHBIE
MHTEPEChl U WHTEJUIEKTyalbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEILHOM
MpUOOPETEHUST 3HAHUM 10 XWMHH B COOTBETCTBHH C BO3HUKAIOIIMMH >KU3HEHHBIMH
npoOjieMaMu, BOCIHUTHIBAETCA OEpPEKHOE OTHOIICHUSI K TMPUPOJie, TMOHUMaHUE
3I0pOBOro 00pasza >KM3HU, HEOOXOAMMOCTU MPEAYNPEKIACHUS SIBJICHUN, 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 MNpou3BojJcTBE. [Ipu CTpyKTypHUpOBaHUU
colepkaHusi  oOeoOpa3oBaTeNbHON  Y4EOHOW — JUCIUTUIMHBI YUHUTHIBANIACh
OOBEKTHBHAsI PEATbHOCTh — HEOOJbIION 00bEM YacoB, OTHYIIEHHBIX Ha W3y4YCHHE
XUMUHU, U CTPEMJICHHE MAaKCHUMaJlbHO COOTBETCTBOBATH WJESIM Pa3BUBAIOIIETO
o0yuenus. [loaToMy TeopeTHuecKrue BOIMPOCHI MAaKCHUMaJIbHO CMEIIEHbI K Hayaly
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 aHaJu3 W CHUHTE3, 000O0IIEHWEe 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 o6iero oopazoBaHus

B conmepxanum yueOHOW 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 wu3ydeHHUs ~XMMUUM  TEOPETUUYECKHUE  CBEIACHUSI  JOTOJIHSIIOTCS
JEMOHCTpallUsSIMH, JIAOOPATOPHBIMU  OMBITAMH M MPAKTUUYECKUMU  3aHATHSIMU.
3HAYUTEILHOE MECTO OTBOJUTCA XUMHUECKOMY »JKcrnepuMeHTy. OH OTKphIBaeT
BO3MOXXHOCTh (DOPMHUPOBATH y OOYYAIOIIMXCS CHEHUAIbHBIC MPEIMETHBIC YMEHHUS:
paboTaTh C BENIECTBAMM, BBINOJHATh MPOCTHIE XUMHYECKUE OIBITHI, 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 npoduIIei
poeCCHOHATLHOTO 00pa30BaHMUsl MPEJACTABIICH MPUMEPHBIN TepeueHb pedepaToB
(1OKIa0B), UHIUBUYAJIBHBIX TPOEKTOB.

B mpomecce wu3ydeHuss xumum BaxHO (popmMupoBaTh  HMH(DOPMAIMOHHYIO
KOMIIETEHTHOCTh oOOyuaronuxcs. [loaTomy mnpu opraHuzaiuu CaMOCTOSTEIbHOU
paboThl HEOOXOAWMMO aKIEHTUPOBATh BHUMAaHWE OOYYAIOUIUXCS Ha IIOUCKE
uHopmanuu B cpeacTBax Macc-menua, MHTepHeTe, B y4eOHOM M cCleHHaTbHON
JUTEPATYPE C COOTBETCTBYIOUIUM O(POPMIIEHUEM U TIPEICTABICHUEM PE3YIbTATOB.
N3yuenue oO6mnieoOpa3zoBaTeabHON y4eOHOM IUCHMIUIMHBI «XUMHUS» 3aBEpLIACTCS
MOJIBEJICHUEM HMTOTOB B (hOopME DK3aMeHa B paMKaxX IMPOMEXYTOUYHOW aTTeCTallUU



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

MECTO YYEBHOH JUCIIUIIJIMHBI B YYEFHOM ILJTAHE

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 TEXHUKYM» 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 ¢ TTOJTydeHHuEeM cpeaHero odmiero oopazosanus (ITTIKPC).

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 00s13aTeIbHOIM
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

PE3YJBbTATHI OCBOEHUS YYEBHON JUCHUITINHBI
OcBoeHue cofiepxkaHus y4eOHOU TUCHUIUIUHBI « XUMUS, 00€CTICUNBACT JOCTHKCHUE
CTYJEHTAMU CIICIYIOIIUX Pe3)ibamos:

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

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

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

[1 yMeHHEe WCIOJb30BaTh JOCTHXKEHUS COBPEMEHHOW XHWMHYECKOW HayKu W
XUMUYECKUX TEXHOJOTUW [l TIOBBINICHHWS] COOCTBEHHOTO HHTEIUIEKTYaIbHOTO
pa3BUTHS B BEIOpAHHOU MpodecCuoHaTbHOM eATeTbHOCTH;

MemanpeomMemHuuIx:




] WCMOJIb30BaHHWE PA3IMYHBIX BUJIOB IMO3HABATEJILHOW NEATEIbHOCTH M OCHOBHBIX
WHTEJUICKTYaJIbHBIX Omepamnuii (IMMOCTaHOBKA 3aaadd, (OPMYIMPOBAHUE 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 IKCIIEPUMEHT) IS U3YyUYCHHS Pa3IMUHBIX 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 JOCTIDKCHHS XOPOIIHX
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 IPAKTUUECKUX 3a/1a4;

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

] BmageHre OCHOBHBIMHM METOAaMU Hay4YHOTO TIO3HAHUS

anupuKaluyi B U30paHHON MPOPECCUOHATIBHOMN AESITEIbHOCTA U 0ObEKTUBHO
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;

] chopMHpPOBAHHOCTh YMEHHUS J1aBaTh KOJIMYECTBEHHBIC OIEHKHM U MPOBOJUTH
pacy€Thl MO XUMHUECKUM (POpMYyJIaM U YPaBHEHUSIM;

] BIageHue mpaBUJiaMM TEXHUKH O€30MacHOCTU MPU HUCIMOJIb30BAHUU XUMUYECKUX
BCILIECTB;

(1 chopMupoBaHHOCTH COOCTBEHHOW TMO3HWIMHM 10 OTHOIICHHIO K XHUMHYECKOU
nH(}OpMaIUH, TIOJTy4aeMOl U3 Pa3HBIX HCTOYHUKOB.

COJIEP)KAHUE YYEBHOM JUCHUILINHBI

Ecmecmeennonayunsiii npoghune

npogheccuonanvHozo oopazoeanus

BBenenue

Hay4npie MeTOIbI TO3HAHUS BEIIECTB U XUMUYECKUX sIBJICHUN. Ponb skciepuMenTa u
TEOpHH B XUMUU. 3HA4YeHHWE XUMHUM Tpu ocBoeHuu mpodeccuit CIIO wu
cnermanbHocTer  CIIO  ectecTBeHHOHayuyHOTO Tpoduias NpodhecCHOHATBHOTO
oOpa3oBaHUs.

1. Opranunyeckast XMuMHUs

1.1. IIpeamer opranuveckoil xumMuu. Teopusi CTPOeHHUS] OPraHUYECKHX
COeTMHEHM



Ilpeomem opeanuueckoni xumuu. IloHatTne 00 OpPraHUYECKOM BEIIECTBE W
OpraHnYeCcKOM XuMHH. KpaTKuil O4YepK HMCTOPUM PA3BUTHSA OPraHUYECKOW XHWMHH.
Butanusm u ero kpymenue. OCOOEHHOCTH CTPOEHHS OPraHMYECKUX COEIUHEHUM.
Kpyrosopor yriepoaa B mpupoze.

Teopua cmpoenusn opzanuueckux coeounenuit A.M. Bymnaepoea. Ilpennocwbuiku
COo3MaHusl Teopuu  CcTpoeHHs. (OCHOBHBIE  TMOJOKEHUS TEOPUU  CTPOCHHS
A.M.bytnepoBa. XHMHYECKOE€ CTPOEHHME W CBOWCTBA OpPraHUYECKUX BEIIECTB.
[Tonsitue 06 mzomepun. CriocoObl OTOOPaXKEHHsS] CTPOEHHUS MOJEKYIbl ((popmyIbl,
mozenu). 3HaueHue teopun A.M. ByTiepoBa niisi pa3BUTHS OPraHUYECKOW XUMHH U
XUMHYECKUX IPOTHO30B.

Crtpoenue atoma yriiepoma. DJIEKTPOHHOE O0JaKo M OpOuTab, S- M p-opOUTaim.
DJEKTPOHHBIE U JEKTPOHHO-Tpaduueckue GopMyIibl aToMa yriepoja B OCHOBHOM H
BO30YXIECHHOM COCTOAHMSIX. KOBalleHTHash XMMHUYECKasi CBA3b M €€ KJIACCH(PUKALIMS
mo crmocody mepekpbiBanusi opoutanein ([J- u [I-cBsa3m). [lorsTue rubGpuamzauu.
Pa3nuunple Tunbl ruOpuaM3anMu U (popMa aATOMHBIX opOuTaned, B3aUMHOE
OTTAJIKUBAaHUE THOPUIHBIX OpOMTANE M HMX pPACHOJIOKEHHUE B MPOCTPAHCTBE B
COOTBETCTBUM C MUHUMYMOM 3Hepruu. ['eoMeTpus MOJIEKYJl BEIIECTB, 00pa30BaHHBIX
aTOMaMH YTJIepo/ia B PA3IMYHBIX COCTOSIHUSX THOPUIN3ALINH.

Knaccugpukayusa opzanuueckux coeounenuni. Knaccudukanuss OpraHUYECKUX
BELIECTB B 3aBUCUMOCTHU OT CTpOEHHUs yriiepoaHoi nenu. [lonstue ¢(yHKIMOHAIBHOIM
rpynnsl. Kiaccudukanys oOpraHuyecKux BELIECTB IO TUIY (DYHKIHOHAJIBHOM
TPYIIIIBIL.

OcHo6bl HOMEHKNAmypvl Op2AHUYEcCKUX e6ewjecme. TpuUBHAIbHBIE Ha3BaHMS.
PanmonanbHass HOMEHKIAaTypa Kak mnpenmecrBeHHuna HomeHkiarypel [UPAC.
Homenknatypa IUPAC: npunuunsl o0pa3oBaHUs Ha3BaHUM, CTapIIMHCTBO
(yHKUIMOHANBHBIX TPyNI, UX oOo3HaueHue B mnpedurcax v cyddukcax HazBaHUN
OpraHUYeCKUX BEIIECTB.

Tunvt xumuueckux ceazeil 6 OPZAHUYUECKUX COCOUHEHUAX U CROCOObl UX paspvied.
Knaccudukanys KOBAJIEHTHBIX CBS3€d MO AJIEKTPOOTPULIATEILHOCTH CBSI3aHHBIX
aTOMOB, CMOCO0Y TepeKphIBaHUS OpOUTanel, KPaTHOCTH, MEXaHU3My OOpa3OBaHMUS.
CBs13b IPUPOABI XUMHUYECKOW CBSA3M C THUIIOM KPUCTAJUIMYECKON PEIIETKH BELIECTBA U
ero (hM3MYeCKUMHU CBOMCTBaMHU. Pa3pbIiB XUMUYECKOU CBSI3H, KaK MPOIECC, OOpaTHBIN
ee oOpazoBaHMiO. ['OMONUTHYECKHI M TETEPOJUTUYECKHA pa3pbIBbl CBA3EH, UX
COMOCTaBJIEHHE C OOMEHHBIM U JOHOPHO-AaKLUENTOPHBIM MEXaHW3MaMH UX
oOpazoBanus. [loHsiTue cBOOOAHOTO paavKaia, HyKICOPUIHHOU U 3IEKTPOPUIHLHOM
YaCTHIIBL.

Knaccugpukayus peaxyuii ¢ opzanuueckoit xumuu. [lonstue o TUNaX U MEXaHU3Max
peakuuii B oprannyeckor xumun. Cyoctpar u pearent. Knaccudukanus peakuuii mo
M3MEHEHUIO B CTPYKType cyOcTpara (MpUCOEAMHEHHE, OTUICIUICHHE, 3aMelIeHUE,
M30MepU3allksl) U TUITY peareHra (pajaukaibHble, HyKI€O(PUIbHbIC, dJEKTPOPUIbHBIE).
Peaknuu npucoenunenus (AN, AE), snumunnpoBanus (E), 3amemenus (SR, SN, SE),
u3oMepu3aluy. Pa3HOBUIHOCTM peakuudid KaxJAoro TUMA: THAPUPOBAHUE U
JNETHIPUPOBAHUE  TAJIOIN€HUPOBAHME W JIETAJOT€HUPOBAHWE, THApaTauus |



Jeruapartaius, rTuIporaJjoreHupoBaHue U JEruAPOraloreHUpOBAHUE, TOTUMEpPU3aIIUs
U TOJHUKOHACHCAIIUSI, neperpyninupoBKa. OcoOeHHOCTH ~ OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA B OPraHUYECKOU XUMHUH.

Cospemennvle npeoCcmasneHus 0 XUumMuiecKOM CHpoeHUU OP2aHUYEeCKUX 6eu|ecmea.
OcHoBHBbIE HampaBiieHus pa3Butus teopuu crpoeHuss A.M. byrieposa. U3zomepus
OpraHMYecKUX BelEeCTB U €€ BuAbl. CTpyKTypHass H30MEpHUs: MEXKIaccoBas,
YIJIEPOJHOTO CKeJleTa, IMOJIOKEHUS KPAaTHOM CBSI3M U (PYHKIIMOHAJIBHOW TPYIIIIHI.
[IpocTpancTBeHHass ~ u30Mepusi: reomMeTpuueckas U onruyeckas. [loHstue
ACUMMETPUYECKOT0 IIeHTpa. buonormyeckoe 3HAYEHUE ONTUYECKOH H3OMEPHH.
B3auMHoe BiMsHHE aTOMOB B MOJIEKYyJaX OpPraHMYECKUX BEIIECTB. DJIEKTPOHHbBIC
3¢ (}eKTH aTOMOB M aTOMHBIX TPYII B OPTaHMYECKUX MoJieKynaxX. VHIyKIIMOHHBIN
b (}eKT, TOJOKHUTETbHBIH W OTPUIIATEIBHBIA, €ro OCOOCHHOCTH. Me30MepHBIit
addekt (3pdekT conpsxkeHus), ero 0COOCHHOCTH.

Jemoncmpayuu. KoIeKUUM OpPraHUYECKUX BEIMIECTB (B T.4. JIEKApPCTBEHHBIX
MpernapaToB, Kpacutesnel), mMaTepuaioB (MPUPOAHBIX M CHUHTETHYECKUX Kay4dyKOB,
MJIACTMACC ¥ BOJIOKOH) U U3JEINI U3 HUX (HUTU, TKAHU, OT/ICJIOYHBIC MaTEPHAIIbI).
Monemun monexkyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocTepxHEBbIE U
oObeMHbIe. Moienn OTTaJIKUBAHUSA THUOPUAHBIX OpOUTAJICH C MOMOIIBIO BO3IYIIHBIX
1apoB.

B3anmoneiicTBUEe HATPUsI C ITAHOJIOM M OTCYTCTBHE B3aMMOJEHUCTBUS C TUATUIOBBIM
aupom.

OnbIThl, MOATBEPKAAIOIIME HaIUuhe (YHKIMOHAIBHBIX TPYNI Y COEIWHEHUU
Pa3JIMYHBIX KJIACCOB.

Jlabopamopnvie onvimopi. VI3roToBIEHHME MOJENIEH MOJIEKYN —IIPEACTaBUTENIEH
Pa3IMYHBIX KJIACCOB OPraHUYECKUX COCIUHEHUMN.

Ilpakmuueckue 3anamus:

OOHapyxeHue yriepoja 1 BoJI0poJa B OpraHU4eCKOM COETUHEHUU.

O6Hapy:xeHue rajioreHoB (rmpoda belbinTeiina).

1.2. llpenesibHbIE YI1€BOAOPOADI

I'omonocuueckuni pao ankanoe. llonstue o0 yraeBopopogax. OcoOeHHOCTU
CTPOCHMS TPEIETbHBIX YIJIEBOAOPOJAOB. AJIKaHbl KaK MPEACTABUTENH MPEAesIbHBIX
YTJIEBOJOPOAOB. DIJIEKTPOHHOE W IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa U
Ipyrux ankaHoB. ['oMonorumdeckuit psg U uzomepus mnapaduHoB. HopmanbHOe u
Pa3BETBIICHHOE CTPOEHHUE yriiepoAaHou nenu. HomeHkiatypa ajikaHOB M aJIKMJIbHBIX
3amecturenieid. DU3nYecKre CBOWCTBA alKaHOB. AJIKaHbl B Npupoae Xumuueckue
ceoiicmea ankanoe. Peaxuuu SR-tuna: ranorenupoBanue (padorsr H.H. Cemenona),
HuTpoBaHue o KoHoBasioBy. MexaHu3M peakuuu XJIOpUPOBaHUA alkaHOB. Peakuuun
JNETUAPUPOBAHUS, TOPEHUS, KATAIMTUYECKOT'O OKUCIIEHUS alkaHOB. KpekuHT aJikaHOB,
pa3JIMuHbIC BUJIbI KPEKWHTa, TPUMEHEHHUE B IPOMBINLICHHOCTH. [Tpoau3 u KoHBepCcus
MeTaHa, U30MepHU3allnsl AIKAHOB.

Ilpumenenue u cnocodvl noayuenus ankanoe. O01acTH NPUMEHEHHUS aJKaHOB.
[IpombInuieHHBIE  CIIOCOOBI  MOJYYEHUSI aJIKAaHOB: TIOJYYEHHE W3 TMPUPOIHBIX
UCTOYHHUKOB, KPEKUMHT mapauHOB, TOJy4eHHE CHHTETHYECKOro OeH3WHa,



ra3uuKanusa yrisg, TUApUpOBaHHE alKkeHOB. JlabopaTtopHble CroOcOOBI MOTYYECHHS
aJIKaHoB: cuHTe3 Bropiia, nekapOoKCHIIMpoBaHue, THIPOIN3 KapOuaa alTfOMUHUA.
Huknoankaner. I'oMOIOrMYECKUNA PSII MU HOMEHKJIATypa LMKJIOAJIKAHOB, MX 0OIIas
dopmyna. [TonsTe 0 HanpspKeHUHU HUKIA. V30Mepus UKI0ATKaHOB: MEKKIIACCOBas,
yIJIEpPOJHOTO CKeJeTa, reomerpuueckas. [lomyuenue u  ¢usnueckue CBOMCTBa
[UKJIOQIIKAHOB. XMMHUYECKHE CBOMCTBAa LMKJIOAdKkaHOB. Cnenuduka CBOWUCTB
UKJIOAJIKAaHOB C MaJbIM Pa3MEPOM LHUKIA. Peakunu npucoeAMHEHN U PaIUKaIbHOTO
3aMElICHUS.

Hemoncmpayuu. Mojenu MOJIEKYJl METaHa, JAPYTUX ajKaHOB, Pa3JIMYHbIX
KoH(popmaluii 1uKiIorekcana. PactBopeHue mapadguHa B O€H3MHE U UCHApEHUE
pacTBopuTens u3 cmecu. I[lmaBnenue mapaduHa U €ro OTHOIIEHHE K BOJE
(pacTBOpPUMOCTH, IIJIOTHOCTh, CMauMBaHue). PasneneHune cmecu O€H3MH-BOJA C
MOMOILBIO JIEJIUTEIbHOM BOpPOHKU. ['OpeHue MeraHa, NporaH-OyTaHOBOW CMECH,
napaduHa B yCJIOBHSIX M30BbITKAa M HEJOCTaTKa Kuciaopoaa. B3peiB cmMecu MeraHa ¢
BO3JIyXOM M XJIOpOM. BoOCCTaHOBIIEHHE OKCHIIOB TSDKEIBIX METALIOB MapaduHOM.
OTHoOIlIEHHE HUKIOTeKCaHa K OpOMHOM BOJIE M paCTBOPY NEpMaHTraHaTa Kajusl.
Jlabopamopnsie onvimel.  VI3roToBIieHHME  MOJENEH  MOJIEKYJ  alIKAHOB U
rajjoreHankaHoB. M3roroenenue napamHUpOBaHHON OyMaru, UCTIBITAHUE €€ CBOMCTB:
OTHOIIEHHE K Bojae U xupaM. OOHapyXeHHE BOJbl, CaXXW, YIJIEKHCIOIO rasa B
IIPOJYKTax ropeHus cBe4r. O3HaKOMJIEHUE CO CBOMCTBAMH TBEPBIX

napauHOB: IJIaBJICHHUE, PACTBOPUMOCTh B BOAE M OPraHUYECKUX PacCTBOPHUTEISX,
XUMHUYECKass HWHEPTHOCTb (OTCYTCTBHE B3aMMOJCHCTBUS ¢ OpOMHOH BOJO,
pacTBOpaMH IEpMaHraHaTa Kajaus, THIPOKCUA HATPUS U CEPHOU KUCIIOTHI).
Ilpakmuueckoe 3anamue. IlonyuyeHue MeTaHa W HU3yYEHUE €r0 CBOMCTB: TOPEHHE,
OTHOLIEHUE K OPOMHOM BOJI€ U PACTBOPY NEpMaHIraHaTa Kajwsl.

1.3. TH/IeHOBBIC U JHEHOBbIE YIJIEBOAOPOAbI

TI'omonozuueckuit pad ankenog. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJIbI 3THJIEHA U ajJkeHoB. ['omonormyeckuid psg u obuas (opmysa ajakeHOB.
N3oMepus 3TUIICHOBBIX YIJIEBOJOPOAOB: MEXKKIACCOBas, YTJIEPOJHOTO CKeJleTa,
MOJIO)KEHUSI KpaTHOW CBsi3u, reomeTrpuyeckas. (OCOOEHHOCTH HOMEHKJIATYpPHI
STUJICHOBBIX YIJIEBOJOPOJOB, HAa3BaHWs BAXKHEWIIMX paaukainoB. Pusnueckue
CBOWCTBA AJIKEHOB.

Xumuueckue ceoiicmea ankeHog. DIESKTPODUIBLHBIN XapaKTep PEeakiuii CKIOHHOCTh
K peaklUMsIM NPUCOCIUHEHUS, OKUCIEHUS, noaumepusaunu. [IpaBuino MapkoBHHKOBa
17§ ero AIIEKTPOHHOE 00OCHOBaHUE. Peakiun raJIOreHUPOBaHU,
TUAPOrajJOreHUPOBAHUS, THUApATAlNKM, TrujapupoBanus. Mexanusm AE-peakumil.
[TonaTne o0 peakuusax noauMepuszauuu. ['opeHne alkeHOB. Peakiuu OKUCICHUSA B
MATKHX W JKECTKUX ycioBusix. Peakuus Barnepa u ee 3HaueHust ajii OOHApYKEHUS
HETpEACNIbHBIX YTIIEBOJOPOAOB, MOTYUYEHUS TIIUKOJIEH.

Ilpumenenue u cnocodovl nonyuenusa ankenog. VIcronb30BaHHE  BBICOKOM
PEAKIMOHHOMN CIIOCOOHOCTH AJIKEHOB B XMMHUUYECKOW MPOMBIIIEHHOCTH. [Ipumenenue
ATWIIEHa W mnponuieHa. [IpoMblluieHHbIE COCOObl MOTy4YeHUs ankeHoB. Peakiuun
JETUPUPOBAHMS U KPEKUHTa alikaHoB. JlabopaTopHble CrIOCOObI MOTYYEeHHsI aJIKEHOB.



Ankaduenwt. [lonstue n knaccupuKanus IUEHOBBIX YTIEBOJAOPOAOB MO B3aUMHOMY
pPAcHOJIOKEHUIO KpaTHBIX CBs3ed B MoJsiekysie. OCOOEHHOCTH 3JIEKTPOHHOIO U
MPOCTPAHCTBEHHOIO CTPOCHMSI COMNPSIKEHHBbIX NHEeHOB. lIoHsiTe 0 []-3JIEKTPOHHOM
cucteme. HomeHknatypa IuEHOBBIX YIIIeBOAOPOA0B. OCOOCHHOCTH XHUMHUYECKUX
CBOWCTB COIPSIKEHHBIX JUEHOB, KaK CIEICTBUE UX JIEKTPOHHOIO CTpOECHUs. Peakiumn
1,4-npucoenunenus. Ilomumepuzanus aueHoB. CHocoObl MOJTYyYEHHUS JTUEHOBBIX
yraeBoaopoaos: pabotsl C.B. JlebeneBa, neruaprupoBaHue aikaHOB.

OcnogHble nOHAMUA XUMUU GbICOKOMONEKYIAPHBLIX COEOUHEHUll Ha TIpuMepe
IPOJYKTOB TMOJUMEPU3ALNUNA aJKEHOB, AJKQJUEHOB W WX TaJOrCHIPOU3BOAHBIX.
MoHoMep, TmonuMmep, peaknus IOJUMEpU3alldd, CTENEHb IOJMMEpU3alnu,
CTPYKTYPHOE 3B€HO. THIIbI MOJUMEPHBIX LENEN: TUHEHHBIE, Pa3BETBICHHBIE, CILIUTHIE.
[lonsiTue o0 crepeoperyispHbIX mnonumepax. [loaumepsl TepMOIUIACTUYHBIE U
TepMopeakTuBHbIe. [lpencraBneHue o miactMaccax M 3nacromepax. llommatunen
BBICOKOTO M HHU3KOTO [aBJICHHs,  €ro CBOICTBa M INpuMeHeHue. KarammzaTopbl
[urnepa-Harra. [lonunponuiien, ero npuMeHEHUE U CBOWCTBA. ['amorencoaepxamue
noJMMephl: Te(JIOH, NOJUBUHWIXJIOpHA. Kaydyku HaTypanbHbIA U CUHTETHYECKUE.
Cononumeps! (0yTaaIueHCTUPOJIbHBIN Kayuyyk). BynkaHuzauus kaydyyka, pe3nHa U
H00HHUT.

Jemoncmpayuu. Mozaenn MOJIEKYJ CTPYKTYPHBIX M NPOCTPAHCTBEHHBIX H30MEPOB
ankeHoB M ankaaueHoB. Komnekuus "Kayuyk u pe3una". JlemonuMepusanus Kaydyka.
CryuieHue MJIeYHOTO COKa KaydyyKOHOCOB (M0JI0Yast, 0JlyBaHUYHUKOB, (PUKYCa).
Jlabopamopnvie onvimei. OOHapyXK€HUE HENPEICIbHBIX COECIMHEHUN B KEPOCHUHE,
ckunuaape. O3HakomyieHHe ¢ oOpa3uaMu MOJMATWIEHA U IOJMIIPOINUJICHA.
Pacno3naBanue o0Opa3iloB aJKaHOB U aJIKEHOB.

Ilpakmuueckue 3anamusn:

[Tomy4yenue 3TuneHa aeruaparanuend 3STUIOBOTO CIIUPTA.

B3aumogeiicTBue aTriieHa ¢ GpOMHOM BOJOW, paCTBOPOM MEPMAHIaHATa KA.
CpaBHEHME MJIAaMEHHM STUJIEHA C IUJIAMEHEM MpEAeNIbHBIX YIJIEBOJIOPOJOB (MeTaHa,
MPONaH-0yTaHOBOW CMECH).

1.4. AueTnjieHOBBI€ YIJI€BOA0OPOAbI

TI'omonozuueckuit pad ankunog. DIEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOCHUE
alleTWJIeHa U JPYTuX aJKUHOB. ['omMosormyeckuil psn u oOuiast ¢popmysia alKHHOB.
HomeHkiaTypa  alleTWJIEHOBBIX — YIUVIEBOJOPOAOB.  M3omepuss — Mexkiaccosad,
YTJIEPOJIHOTO CKEJIETA, MOJOKEHHSI KPATHOM CBA3H.

Xumuueckue ceoiicmea u npumenenue aakunog. (OCOOCHHOCTH pPEAKIIHIA
MPUCOCIMHEHHST TI0 TPOWHOM yriepoa-yriaepoaHon cBsasu. Peakums Kyueposa.
IIpaBuno MapkOBHUMKOBA IIPUMEHUTENBHO K aneruieHam. [loaBwkHOCTh aroma
BOJIOpoJia (KUCJIOTHBIE CBOMCTBA ankuWHOB). OKHUCIEHHE aJKUHOB. Peakius
3enunckoro. [lpuMeHenue aleTUiIeHOBbIX yriaeBogopoaoB. [lonrBunuamnerar.
IHonyuenue ankunog. llonyuyeHue aneTujeHAa NUPOJIU30M METaHA W KapOUIHBIM
METO/IOM.

Hemoncmpayuu. Monenu MOJEKyNbl aleTWJI€HAa W JPYyTuX ankuHoB. llomydeHwue
alieTuiieHa U3 KapOuaa Kajblusl, O3HaKOMJICHHE C (PU3NYECKUMHU U XHUMHYECKHUMHU



CBOMCTBaAaMHU alleTWIEHA: PAacTBOPUMOCTb B BOJE, TOPEHUE, B3aUMOJICUCTBUE C
OpOMHO# BOJIOH, pacTBOPOM IepMaHTraHaTa Kamus, cojisimu Menu (I) u cepebpa.
Jlabopamopnwie onvimpl. VI3roTOBIEHUE MOAEIEN MOJIEKYJI AJIKUHOB, UX U30MEPOB.
1.5. ApomaTuyecKkue yrieBoaopo/bl

T'omonozuueckuit psao apenoe. beH301 Kak TMpeACTaBUTENb apeHOB. Pazputue
Ipe/cTaBlIeHUu 0 cTpoeHnun 0en3osna. CoBpeMeHHbIE MPECTaBICHUS 00 JIEKTPOHHOM
U MIPOCTPAHCTBEHHOM CTpoeHuu OeHzosia. OOpa3oBaHue apoOMaTUUYECKOU [ |-CHCTEMBI.
['omonoru OeH3ona, WX HOMEHKJaTypa, oOmas dopmyna. Homenknatypa s
JIM3aMEILIEHHbIX MPOU3BOAHBIX O€H30/1a: opmo-, Mema-, NApa-pacroIoKeHue
3aMmecTuTese. Pu3ndecKkue CBOMCTBA apEHOB.

Xumuueckue ceoiicmea apenog. IIpuMepbl peakiuii 3JIeKTPOPUIBLHOTO 3aMEIICHUS:
raJIOTeHUPOBaHNE, aTKuiaupoBanue (katammzatopsl Opunens-Kpadrca), HUTpOBaHUE,
cynbpupoBaHue. Peaknuu TUIpUPOBAHUS M TPUCOCAMHEHHUS XJIopa K OEH30Iy.
Oco06eHHOCTH XMMUYECKUX CBOMCTB rOMOJIOrOB OeH30/1a. B3anmMHoe BiMsiHUE aTOMOB
Ha TNpUMEpe TOMOJIOTOB apeHoB. OpHEHTalusi B PeaKIUsiX SJICKTPOPUILHOTO
3amemieHua. Opuenrantel | u Il poma. Ilpumenenue u noayuenue apenos.
[IpupoaHbie UCTOYHUKH apOMATUUYECKUX YTIEBOJOPOJOB. ApomMaTu3alus ajlkaHOB U
[UKJIOATKAHOB. AJIKWJIMpOBaHUE OEH301a.

Jemoncmpayuu. lapoctepHeBble U 00bEMHBIE MOJEIHA MOJEKYJ O€H30Jla U €ro
romosioroB. Paznenenune cmecu O€H30J1-BOJAa C TMOMOIIBIO JEIUTEILHON BOPOHKHU.
PactBopsitoias ciocoOHOCTh OeH30J1a (AKCTPAKIIMS OPTaHUYECKUX U HEOPTaHUYECKUX
BEILECTB OCH30JI0M U3 BOJHOTO PacTBOpa MO/a, KpacuTesei; pacTBOpeHUE B OEH307e
BEILIECTB, TPYAHOPACTBOPUMBIX B BoJie (cepbl, OeH30MHOW KuCIOTHI). ['openue
oenzona. OTHomieHUEe OeH301a K OpOMHOW BOJie, PacTBOpPY NEpMaHTraHaTa Kajus.
[Tonyyenue HUTpOOEH30A.

O3nakomiieHHEe ¢ (U3UYECKUMH CBOMCTBAMHM apOMaTUYECKUX YTJIEBOJIOPOJIOB C
ucnoap3oBanueM pactBoputens 'ConbBeHT". WM3roTtoBiieHME W HCNOJIb30BaHUE
MPOCTEUILEro Npuodopa A XxpoMaTorpaduu.

[Tonyuenne OeH30Jia JAEKAapOOKCUIMPOBAHUEM OeH30MHOW KucioThl. [lomydenue u
pacciioeHrue 3MyJabcur OeH3oja ¢ Bojgor. OTHomeHWs OeH3oJla K OpOMHOM BOJEe H
pacTBOpy MepMaHraHaTa Kajusl.

1.6. [IpupoaHble HCTOYHUKH YIJI€BOIOPO/I0B

He@gmo. Haxoxnenue B mpupo/ie, COCTaB U (u3ndeckue cpocTBa HepTH TOIMIMBHO-
sHepreTuyeckoe 3HaueHwe Hedtu. [IpombimieHHas  mepepabotka  HedTH.
Pextudukarus HedTH, OCHOBHBIC (pPAKIIMK €€ pPA3[ACICHHs, WX HCIIOJIH30BAHUE.
Bropuunas  mepepabotka  HedTenmpoaykToB.  Pextuduxamus — maszyra  mpu
YMEHBIIICHHOM JaBjieHuU. KpekuHr HedTenpoaykToB. Pa3nuuHbie BHUABI KPEKWHTA,
pabotel B.I'. IllyxoBa. M3omepuzaius ajikaHoB. AJKUIMPOBAHHE HeEIpPeaeTbHbIX
yriieBo10poioB. Pudopmunr nedrenpoaykroB. KauecTBo aBTOMOOUIILHOTO TOILIMBA.
OKTaHOBOE YHCIIO.

Ilpupoonwiit u nonymmuwlit Hepmanou 2a3pl. CpaBHEHHE COCTaBa MPUPOJHOTO H
MOMyTHOTO Ta30B, UX MPAKTUYECKOE UCIIOIb30BaHUE.



Kamennwtit y2onps. OCHOBHBIE HANpPaBJICHUS WCIOJb30BaHUA KaMEHHOIO YIJISL.
KokcoBanne KaMEHHOTO yrjs, BaXHEHIIWE NPOAYKTBI 3TOr0 IMpOLecca: KOKC,
KAMEHHOYTOJIbHAs CMoOJIa, HaJcMosibHas Boaa. CoeauHEHUs, BBIACISIEMbIE W3
KaMEHHOYTOJIbHOM CMOJIBI. [IpOoyKThI, moy4daemble U3 HaJCMOJIBHOM BOJBI.
DKOJIOTUUECKHE aCMEeKThl J0OBIYM, TMepepaboTKU U HCMOJIb30BAHUS TOPIOYUX
UCKOIAEMBIX.

Hemoncmpayuu. Komnekuus "lIpupoiHble MCTOYHUKH YIIIeBOAOpoAOB CpaBHEHHE
npoleccoB ropenust HeTu U npupoaHoro raza. O6pazoBaHue HeDTSIHON IIICHKH Ha
MOBEPXHOCTH BOJibl. KaTanuTrueckuit KpeKUHT napaduHa (UM KepoCHuHa).
Jlabopamopnvie onvimpl. OnpenelicHUE HAIUYUS HENPENEIbHBIX YTIEBOJIOPOJIOB B
OeH3MHE M KepocwHe. PacTBOPMMOCTH pa3mUYHbIX He(TEenpoAyKToB (OEH3HH,
KEpPOCHH, AU3EIbHOE TOIUIMBO, Ba3eluH, napaduH) Ipyr B IpyTe.

1.7. 'uapokcuibHbIE COeTUHEHUs]

Cmpoenue u kKraccugpurkayus cnupmoe. Kiaccupukauuss COUPTOB 1O THUILY
YTJIEBOJOPOJAHOIO pajuKala, YHCIy TMIPOKCUIBHBIX TPy U TUIy aTroMa yriepoja,
CBSI3aHHOTO C TUAPOKCHIBHOM IPYNIION. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCUIIBLHOM Tpymnmbl. BiusHue CTpoeHUs COIUPTOB HA UX (PU3WUYECKUE CBOMCTBA.
MexMOoneKyisipHas BOAOPOAHAs CBsA3b. ['OMOJIOTMUECKH psii  TPEACIIbHBIX
OJIHOATOMHBIX CIUPTOB. M30Mepus 1 HOMEHKJIATypa alKaHOoJIOB, UX 00IIas ¢popmMyia.
Xumuueckue ceoiicmea aikanon06. PeakuMOHHAs CIOCOOHOCTh MpeneIbHbIX
OJIHOATOMHBIX CHHUPTOB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOWCTB OPraHMYECKUX WU
HEOPTaHUYECKUX COEIUHEHUH, coaepxkamux OH-rpymnmy: KHUCIOT, OCHOBAaHUM,
aMm(pOTEpHBIX cOoeAMHEHUN (BOJBI, CIUPTOB). Peakiinu, moaTBEpKAAIONTNE KUCIOTHBIE
CBOMCTBa CIIUPTOB. Peakuu 3aMeIlIeHus TUAPOKCUITBLHOMN TPYIIIIHI.
MexMonekysipHasl IeruApaTalins COUpTOB, YCIOBUS 00pa3oBaHuUs MPOCTHIX 3(HUPOB.
Cnoxuble 3(hUpbl HEOPTAHUYECKUX U OPTraHUYECKUX KUCIIOT, PEaKIUK dTepUPUKAIUH.
OxucIIeHHE U OKUCTUTENBHOE JETHIPUPOBAHUE CIIUPTOB.

Cnocoowvt nonyuenus cnupmoes. I'naponns ranoreHankanos. [ maparanus

aJIKEHOB, YCJIOBUS €€ IpoBe/ieHus. BoccTaHoBIeHNE KapOOHUITBHBIX COEAMHEHUH.
Omoenvuvie npedcmasumenu aAAKaHo106. MeTaHON, €ro MPOMBIIIJIEHHOE
MOJIYyYEHHE U NMPUMEHEHUE B IMIPOMBIILIEHHOCTH. bUOJI0ornueckoe JecTBUE METAHOIA.
Creuuguyeckue CcHnocoObl TMOMy4YeHHUs ATHIOBOro chnupra. dusnosoruyeckoe
JNEUCTBUE 3TAHOJIA.

Muozoamomnusie cnupmui. V130Mepusi 1 HOMEHKJIATYpa NPEACTABUTENICH IBYX- M
TPEXaTOMHBIX cTUPTOB. OCOOEHHOCTH XUMHYECKUX CBOMCTB MHOTOATOMHBIX CITUPTOB,
WX KaueCcTBeHHOe oOHapyxenune. OTnenbHbIE TNPEICTABUTEIN: OSTUICHTIUKOJb,
[IALIEPUH, CIOCOOBI UX MOJYyYEHHUs, IPAKTUYECKOE TPUMEHEHUE.

@Denon. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHHe ¢eHosia. BzauMHoe BiusiHUE
apOMaTUYECKOTr0 KOJIbIA U THIPOKCUIBLHOM TPYTIIIHI.

XuMHueckre cBoiicTBa (eHosla Kak (QYHKIUS €ro XHUMHYECKOTO CTPOEHUS.
BbpomupoBanue ¢eHona (kauyecTBEHHas: peakiiys), HATpOBaHUE (MMKPUHOBAs KUCIIOTA,
ee cBolcTBa U mpuMeHeHue). OOpa3oBaHUe OKPAIIEHHBIX KOMIUIEKCOB ¢ HOHOM Fe3+.
[Tpumenenue dhenona. [lonyyenue dheHona B MPOMBIIIIIEHHOCTH.



Jlemoncmpayuu. Monenu MOJIEKyJ COUPTOB U (eHoI0B. PacTBOpuMOCTh B

BOJIC aJKaHOJIOB, JSTWICHIJIMKOJSA, TiulepuHa, ¢eHona. CpaBHEHHE CKOPOCTH
B3aMMOJICHCTBUSL HATPUS C OTAHOJOM, NPOMAHOJIOM-2, 2-METHIINPOINAHOJIOM-2,
rnunepuHoM. [lomyyenne OpoMdTaHa U3 3TaHosa. BeitecHenue geHona u3 ¢eHosnsATa
HATpUsl yroiabHOM Kuciotod. Peaknus ¢enona ¢ dopmanbaeruaoMm. KadecTBeHHBIE
peakuuu Ha (HeHos. 3aBUCUMOCTH PACTBOPUMOCTH (DeHOJa B BOJIE OT TEMIIEPATyphI.
B3aumogeiicTBue eHona ¢ pactBopom mienaoun. Pacro3naBanue pactBopoB (eHosITa
HaTpus U KapOoHata HaTpus (0apOOTak BBIABIXaEMOTO BO3AyXa WIIM JICUCTBHUE
CUJILHOM KHUCIJIOTHI). Pacrio3zHaBaHue BOJHBIX pacTBOPOB (PeHOJIA U TIULIEPUHA.
JlabopatopHble onbIThl. PekTudukaius cmecu 3TaHoi-Boaa. O6HapyKeHue BOJIbI B
a3€0TPOITHOM CMECH BOJBI U 3THJIOBOTO CIIUPTA.

Ilpakmuueckue 3anamus:

N3yueHnue pacTBOPUMOCTH CIIMPTOB B BOJIE.

OxuclieHHEe CHOUPTOB PpA3IMYHOTO CTPOEHUS XpPOMOBOM cmechio Ilomyuenue
auATHIIOBOTO Adupa. [lonyyenue riuuepara Meau.

1.8. Asbaeruibl 1 KETOHBI

TI'omonozuueckue paowvt anvoecudoe u kKemounoe. lloHstne o0 KapOOHWIBHBIX
COEIUHEHUSX. OJIEKTPOHHOE CTpPOEHUE KapOOHWIbHOW rpynmnbl. M3omepus u
HOMEHKJIaTypa ajbAeTuaoB U KeToHOB. Dusmueckue cBONHCTBA KapOOHUIBHBIX
COCIMHEHU.

Xumuueckue ceoiicmea anv0ecudoé u Kemonoe. PeakIMOHHAs CHOCOOHOCTb
KapOOHWIBbHBIX COEAMHEHUHA. Peakuuu OKHCIEHMSI albJEerujoB, KaueCTBEHHbIE
peakiuu Ha albJerHJHYyI0 Tpymnmy. Peakuuum nDoJuKOHAEHCAUuu: oOpa3oBaHHE
(beHonodopmanbaEruIHBIX CMOI.

Ilpumenenue u nonyuenue KapoOOHuUNbHLIX coeOunenui. [ IpumMenenre anbaeruioB u
KETOHOB B OBITY M MPOMBIIUIEHHOCTH. AJBAETHIBI U KETOHBI B mpupoae (3dupHbie
Macna, GpepoMonsl). [lonyueHne kapOOHWIBHBIX COEAMHEHUIN OKHCIEHUEM CIHPTOB,
rujipatauyeld ajJKUHOB, OKHCIEHHMEM YTrieBOAOPOJOB. OTaenbHbIE MNPEICTABUTEIU
aJbJIETUIOB U KETOHOB, ClieU(PUUECKUE CIOCOOBI X MOJYUYEHHS U CBOWCTBA.
Jemoncmpayuu. 1lapocTepxkHeBbIe U OOBEMHBIC MOJEIN MOJICKYN allbJICTHIOB U
KeTOHOB. [loiyyeHne yKCyCHOroO ajbpJeruia OKMCICHHE 3TaHOJa XPOMOBOM CMECHIO.
KauecTBeHHbBIE peakuy Ha allbJCTUAHYIO TPYIIITY.

Jlabopamopnsie onvimsl. OKUCICHUE 3TaHOJA B JTaHAIb pPACKaJCHHOW MEIHOM
npoBoJiokoit. [lomyuenue denonodopmanpaeruaHoro mnonumepa. Pacmo3HaBanue
pacTBopa aieToHa u ¢popMalvHa.

Ilpakmuueckue 3anamus:

N3ydeHne BOCCTAaHOBUTENBHBIX CBOMCTB alIbJIETUZIOB: peakius 'cepeOpsHOro
3epkana, BocctaHoBIeHUE ruapokcuaa meau (11).

B3aumoneiicTBue popManbpaeruia ¢ THAPOCYIb(PUTOM HATPHS.

1.9. Kap0oHoBbI€ KHCJIO0THI U UX MPOU3BOJAHbIE

I'omonozuueckuit psao npedenvHviX 00HOOCHOBHBIX KaApOOHOBbIX Kucaom. lloHsTue
0 KapOOHOBBIX KHCJIOTaX U UX KiaccuPuKauus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE  KapOOKCHJIBHOW  Trpynmbl.  ['OMOJIOTMYECKHl  psAl  TMpeaesbHbIX



OJTHOOCHOBHBIX  KAapOOHOBBIX  KHCIIOT, HX HOMEHKJIATypa ©  H30MEpHs.
MexXMOJIeKYIIpHbIE BOJOPOIHBIC CBS3M KapOOKCWJIBHBIX TPYMI, WX BIUSHUEC Ha
(bu3UYecKre CBONCTBA KapOOHOBBIX KUCIIOT.

Xumuueckue ceoiicmea KapOOHoeblx Kucaom. Peakuny, WUIIOCTPUPYIOLIUE
KHCJIOTHBIE CBOWCTBA M HMX CpPAaBHEHUE CO CBOMCTBAMU HEOPTaHUYECKHX KHUCIOT.
OOpazoBanue (YyHKIMOHAJIBHBIX MPOU3BOJHBIX KapOOHOBBIX KHCIOT. Peakuuu
TepUPUKALIMUA. AHTUAPUJIBI KAPOOHOBBIX KUCIIOT, MX MOJIYYSHUE U PUMEHEHHUE.
Cnocoovl nonyuenus kapoonoewvix kuciom. OmoenvHble npeocmagumenu u ux
3Hauenue. OOIIKE CIOCOOBI MOJYYEHUS: OKUCIICHHE aJKaHOB, aJIKEHOB, NMEPBUYHBIX
CIUPTOB, albJIeTUAOB. BakHelue mpeACTaBUTENN KapOOHOBBIX KHCIOT, UX
OuWosornYecKast pojb, CreruduIecKkre CocoObl OTyUYCeHUsI, CBOMCTBA U PUMCHCHUE
MypaBbHHOM, YKCYCHOM, MaJbMUTUHOBOM W  CTEAapUHOBOM; AaKpWJIOBOM U
METAKpPUJIOBOM; OJICMHOBOM, JMHOJEBONM M JIMHOJICHOBOW; IIABEJICBOM; OCH30MHOMN
KHUCJIOT.

Cnosxcnovte Igpupel. CTpoeHHE M HOMEHKIIATYpa CJIOXKHBIX 3(HUPOB, MEXKKIACCOBas
U30MepUsi ¢ KapOOHOBBIMU KHCIOTaMU. CrocoObl MOJIYyYEHHS CIOXKHBIX 3(UPOB.
O6patuMocTh peakiuu sTepudukanu U (aKTOpbl, BIUAIOIIAE HA CMEIICHUE
paBHOBecus. OOpa3zoBaHue CIOXKHBIX noaudgupoB. [lomurtunenrepedranar. JlaBcan
KaK MPEJICTABUTEIb CUHTETUYECKUX BOJIOKOH. XMMHUYECKHE CBOWCTBA U MPUMEHEHUE
CJIOKHBIX 3(DUPOB.

Kupwr. )Kupb! kak cinoxublie dupsl ruiepruHa. KapOoHOBbIE KUCIOTHI, BXOSIINE B
COCTaB >KMPOB. 3aBUCHUMOCTb KOHCHCTEHIMHU >KHPOB OT MX COCTaBa. XUMHUYECKHUE
CBOWMCTBA KUPOB: THIPOJIN3, OMBUIEHUE, THIPUPOBaHUE. bruonornueckas poib *KUPOB,
MX UCIIOJIb30BaHUE B OBITY U MPOMBIIILICHHOCTH.

Conu kapoonoevix kuciom. Mbuia. CriocoObl MOJyYEHUSI COJICH: B3aUMOJCHCTBHE
KapOOHOBBIX KHCJIOT C MeTajulaMd, OCHOBHBIMU OKCHJAMU, OCHOBAHUSIMH, COJISIMH;
IIEJIOYHON THAPOJU3 CIO0XKHBIX A(UPOB. XUMHUYECKUE CBOMCTBA COJIel KapOOHOBBIX
KHCJIOT: THAPOJIN3, PEAKIIMA HOHHOTO 0OMeHa. Mblia, CyIIHOCTh MOIOILETO JACUCTBUS.
OtHolleHMe MbUIa K JKeCTKOM Boje. CuHTerndeckue moromme cpeactsa — CMC
(meTepreHTsl), X MPEUMYIIECTBA U HEJIOCTATKHU.

Jlemoncmpayuu. 3HakOMCTBO ¢ (U3MUYECKUMHU CBOMCTBAMH BOKHEHUIITUX KapOOHOBBIX
KHUCIIOT. Bo3ronka 6eH30iHO# KUCI0Thl. OTHOIIEHHE PAa3IMYHBIX KApOOHOBBIX KUCIOT
Kk Boje. CpaBHenune pH BOAHBIX pPACTBOPOB YKCYCHOM U COJSIHOM KHCIJIOTHI
OJIMHAKOBOM MoJsipHOCTH. [lodydeHue NPHUATHO MAXHYIIETO CIIOXHOTO 3dupa.
OTHOLIEHKE CIIMBOYHOI0, MOJICOTHEYHOT0, MAITMHHO MAIIMHHOTO Macell U MaprapuHa
K OpOMHOI BOJIE ¥ pacTBOPY MepMaHTaHaTa Kajusl.

Jlabopamopnwie onvimosl. BzauMoielicTBUE pacTBOpa YKCYCHOM KUCJIOTBHI C MAarHUEM,
OKCHUJIOM ITMHKa, ruapokcuaom skenesa (III), pactBopom kapOoHata kayusi U cTeapaTa
kanug. O3HaKOMJIEHHE ¢ 00pa3aMu CIOXKHBIX 3(¢UpoB. OTHOLIEHUE CIOXKHBIX F3(UPOB
K BOJIE U OpPraHUYECKHM BEUIECTBaM. 'BbIBeleHHE" JKUPHOTO MSATHA C MOMOIIBIO
clokHOTO 3(upa. PacTBOPUMOCTh XKUPOB B BOJIE U OPTaHUYECKUX PACTBOPUTEIISX.
CpaBHeHHE MOIOIIMX CBOMCTB X0351MCTBEHHOTO MblJIa U CMC B 5)KE€CTKOM BOJIE.



Ilpakmuueckue 3anamusn:

PacTBOpUMOCTh pa3nuuHbIX KapOOHOBBIX KHCIOT B Boje. B3anMopeiicTBue yKCycHO
KHCIIOTHI ¢ MeTajutamu. [loaydenne n30aMuiaoBoro apupa yKCyCHON KUCIIOTBI.
CpaBHEHHE CTENEHH HEHACBHIIIEHHOCTH TBEPAOrO0 W KUAKOTO >XUPOB. OMbUICHHE
xupa. [lomyueHune MpUIa W U3Y4YEHHE €r0 CBOMCTB: IEHOOOpPa30BAaHUE, PEAKIUU
HOHHOTO  OOMEHa, THUAPOJIN3, BBIAEICHHE  CBOOOJHBIX  JKMPHBIX  KHCIOT
1.10. Yriaesoanl

Ilonamue 06 y2nesodax. Knaccuduxanus yrineBoaoB. MoHo-, 1U- U TOJUCaXapHibl,
IPEACTAaBUTENIN KaXKIOW TPYIIBI yIIeBOAOB. brosorudeckas poJib YIVIEBOJIOB, HX
3HAaYEHUE B JKU3HU YEJIOBEKA U OOLIECTB.

Monocaxapuowvi. CTpoeHHE UM ONTHYECKas H30MEpUs MOHOcaxapuaoB. Hx
KJacCUpUKalMs MO YHUCIy aTOMOB yIiepoja U MpHpoAe KapOOHWIBHOW TPYIIIHI.
@opmynbel  Gumepa um Xeyopca Aid HM300paK€HHUS MOJIEKYJ MOHOCaXapuIoB.
OtHecenne MoHOcaxapunoB K D- u L-psaay. Baxunenmue npeacraBuTeny MOHO3. 27

['moko3a, cTpoeHue €€ MOJeKyiabl U (usnueckue cBoWcTBa. Tayromepus.
XUMUYECKUE CBOMCTBA TJIFOKO3bI: PEaKIUMU MO anbaeruanou rpymme ("cepedpsHoro
3epkana’, OKHUCIEHHE a30THOM KHUCIOTOW, THMAPUPOBaHHE). Peakiuu TIIOKO3bl Kak
MHOTO2TOMHOTO CIUPTA: B3aUMOJIEUCTBHUE TIIOKO3bI ¢ ruapokcuaoM menu (II) mpu
KOMHATHOW TeMmIiepaType M HarpeBaHuu. Paznuunble TUNbl OpokeHHs (CHHPTOBOE,
MosiouHokucioe). [nmoko3a B mnpupone. buomornueckas poiib ¥ MpUMEHEHUE
IIOKO3bl. DPYyKTO3a KAaK M30MEp TIOKO3bl. CpaBHEHUE CTPOEHHUS MOJEKYJbl U
XUMUYECKUX CBOWCTB TIIOKO3bI U (pykro3sl. Dpykroza B mpupoge ©u ee
OuoJioruyeckas poJb.

[Tento3nl. Pubo3a u pae3okcuprbo3a Kak MPEACTABUTENH aibaomneHTo3. CTtpoeHue
MOJIEKYJL.

Jucaxapuovt.  Ctpoenne  naucaxapugoB.  Crnoco®  COWICHEHUS  IUKJIOB.
BoccranaBnmuBaronime ¥ HEBOCCTAHABIMBAIOIIME CBOMCTBA JIHCAaXapuIOB  Kak
CIENCTBUE COUICHEHUs [HKIAa. CTpoeHHE M XUMHUYECKHE CBOWCTBA caxapo3bl.
TexHoJIOTMYECKHE OCHOBBI MPOM3BOJCTBA caxapo3bl. JlakTo3a W MalibTO3a, Kak
M30MEPBI CaxXapo3bl.

Honucaxapuowt. O01iee cTpoenue nonucaxapuao. CTpoeHHE MOJEKYJbl KpaxMmala,
aMuJIo3a M aMUJIONEKTHH. PU3MYEeCKHE CBOMCTBA Kpaxmasa, €ro HaXOXJEHUE B
npuposie W Ouosiormueckass poib. [HKOTeH. XWMHUYECKHe CBOWCTBA Kpaxmala.
CrpoeHue >IeMEHTapHOrO 3B€HA 1EJUII0NI03bI. BiiMsiHue CTpOeHUs MOIMMEPHON 1enu
Ha (U3NYECKHE W XUMUYECKHE CBOWCTBA IIEJUIIOJIO3BI. [ UAPOIN3 IIEIUTIONIO3HI,
00pa3oBaHUE CIOXHBIX A(UPOB C HEOPTaHMUYECKUMH U OPTaHUYECKUMH KHCIOTaMHU.
[TonsTrie 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIM IIeNK, BUCKO3a. HaxoxnaeHnue B
npupojic U Ouojoruyeckass pojib LeJTo03bl. CpaBHEHHE CBOMCTB Kpaxmana u
LEJUTHOIIO3BI.

Jemoncmpayuu. OOpa3upl yrieBoJoB M u3nenud u3 Hux. [lomyueHnue caxapara
KaJblMs W BBIJICJICHUE CAaxapo3bl M3 pacTBOpa caxapara Kaiblud. BzammoneicTBue
TIIIOKO3bI ¢ (pyKcWHCepHUCTON KucaoToW. OTHOIIEHHWE pPacTBOPOB Caxapo3bl U



ManbTo3bl K Cu(OH)2 npu HarpeBanuu. O3HakOMIIeHHE C PU3NYECKUMH CBOWCTBAMU
Kpaxmaia M IeJuTono3bl. HaOyxanue 1esurono3sl 1 kpaxmana B Boje. [lomydenue
TPUHUTpPATA LEJUT0I03bl. KOJUTeKIIHs BOJIOKOH.

Jlabopamopnvie onvimobl. O3HaKOMIIEHWE C (PU3WYECKUMH CBOMCTBAMHU TITFOKO3BI
(anTeuHnas ymakoBka, TabneTku). KUCIOTHBIN Truaponn3 caxaposbl. 3HAKOMCTBO C
oOpasuamu mnosnucaxapuaoB. OOHapyXeHHE KpaxMmaja ¢ MOMOIIBIO KaueCTBEHHOU
peakiuu B Mejne, xjiebe, Horypre, MaprapuHe, MakapoHHBIX U3JEIHIX, Kpynax.
Ilpakmuueckue 3anamus:

Peakiust  "cepeOpsiHoro 3epkana" IIIOKO3bl. B3auMopeicTBuE  TUIIOKO3BI €
ruapokcusiom meau (II) mpu pa3znuuHbIX TeMiepaTypax.

JleficTBe aMMHAYHOTO pacTBOpPa OKCHa cepedpa Ha caxaposy.

Oobnapy>keHue J1akTo3bl B MoJioke. [leiicTBre noaa Ha Kpaxmal.

1.11. AMHHBI, AMHHOKHCJIOTBI, 0€JIKHI

Knaccugpukayus u wuzomepusa amunog. llonstue o0 amunax. I[lepBuunbie,
BTOPUYHBIE W  TpeTUuHble amuHbl. Krnaccudukaius aMUHOB 1O  TUIY
YIJIEBOJOPOJAHOTO PAIMKAIIA M YHUCIY aMUHOTPYII B MOJIEKyJe. ['oMomormyeckue
pAIbl  TpeAeibHbIX anudaTUUYeCKUX W apOMAaTHYECKUX AaMHUHOB, H30MEpUs W
HOMEHKJIaTypa.

Xumuueckue ceoiicmea amMuHog. AMUHBI KaK OpPraHUYECKHE OCHOBAaHMS, HX
CpaBHEHHE C aMMHAKOM U JPYTMMH HEOPraHMYECKMMH OCHOBaHUsAMH. CpaBHEHHUE
XUMUYECKUX CBOMCTB anudaThuueckux M apoMaThuueckux aMuHOB. (OOpazoBaHue
aMUJI0B. AHWIMHOBBIE Kpacutenu. [loHaTHe 0 CHHTETHYEeCKUX BOJIOKHAX. [TommaMu bt
Y MIOJIMaMUJTHbIE CHHTETHYECKHE BOJIOKHA.

Ilpumenenue u noayuenue amunos. Ilonydenune amunos. Pabotst H.H. 3ununa.
Amunoxkucnomst. lloHsTue 00 aMHMHOKHCIIOTaX, UX KiacCU(PUKaLUi U CTPOECHHE.
Onruyeckas A30MepUs []-aMMHOKUCIIOT. Homenkiarypa AMHUHOKHCIIOT.
JIBOMICTBEHHOCTh KHCJIIOTHO-OCHOBHBIX CBOMCTB AMHUHOKHCIOT WU €€ IPUYUHBIL.
bunionspusie nonbl. Peakumu konaeHcanuu. llentuanas cBs3b. CHHTETHYECKHE
BOJIOKHA: KampoH, ’HaHT. Knaccudukanus BosokoH. IlosyyeHue aMUHOKHUCIIOT, UX
MIPUMEHEHHUE U OMOoJIOruYecKast PyHKITHS.

benaku. benku kak npuponassie noigumepsl. [lepBuuHas, BTOpUYHAs TpeTUYHAs U
YeTBEPTUYHASL CTPYKTYphl OenkoB. DuOpWUIIpHbIE U TJIOOYJSpHBIE OENKH.
XVMHUUYECKHE CBOMCTBAa OEIKOB: TOpEHHWE, JeHATypalus, THIPOJIN3, KaueCTBEHHBIE
(uBeTHBIC) peakiuu. buonornyeckue ¢yHKIUU OETKOB, MX 3HAYeHUE. benmkm kak
KoMITOHeHT Tutiy. [IpobieMa GeTKOBOTO TONOJAHUS U TIyTH €€ PEIICHHS.
Hemoncmpayuu. Orsnyeckrue CBOWCTBA METWIAMUHA: arperartHOE COCTOSIHUE, 1IBET,
3amax, OTHOLIEHHWE K Boje. ['opeHue MeTuiiamuHa. B3aumoaencTBue aHWIMHA M
METWJIaMHHA C BOAOM U kuciotamu. OKpallMBaHUE TKAHEW aHWIMHOBBIMU
kpacutensiMu. OOHapyXeHHue (PYHKIMOHAIBHBIX TPYIIT B MOJICKYJIaX aMHUHOKHCIOT.
Heunrpanuzanus menoun aMuHOKHACIOTON. HenTpanuzanus KucioTbl aMUHOKUCIIOTOM.
PactBopenue u ocaxaenue OenkoB. Jlabopamophuwvie onvimwl. VI3rotoBiieHHE
IAPOCTEP>KHEBBIX M 00BEMHBIX MOJICJIEH N30MEPHBIX aMUHOB. PacTBOpeHune OeIKOoB B
BOJIE M MX KoaryJssiiusa. OOHapy)eHue Oesika B KYpUHOM SIMIIE U MOJIOKE.



Ilpakmuueckue 3anamusn:

ObpazoBanue cojeil anuarHa. bpomupoBaHue aHUIMHA.

OO6pazoBanue cojeit runuHa. [lomydeHne MeTHON COJIM TIIHMITHHA.

Henatypanus 6enka. L[BeTHbIe peakuu O€IKOB.

1.12. A3orcoaep:kamue reTepouuknyYeckue coeauHenusi. HykienHoBbie
KHCJIOThI

Hykneunoevie kucaomoi. HyKIEMHOBBIE KHCIOTBI KaK HPUPOIHBIE TOJHUMEPBI.
Hykneotuapl, ux ctpoenue, npumepbl. AT® u AJID, ux B3aumMonpeBpallieHue U pob
storo npouecca B npupoze. [lonstue JTHK nu PHK. Crpoenue JIHK, ee nepBuuHas u
BTOpUYHasi cTpykTypa. Pabotet ®. Kpuka u JI. Yorcona. KommiemeHTapHOCTH
a30oTucThiX ocHoBaHui. Perukamust JITHK. Ocobennoctu crpoenus PHK. Tunsr PHK
u ux Omonormueckue ¢yHkuuu. [loHsTHe 0 TpomuHoM Kojae (komoHe). buocunres
Oenika B ®UBOH KieTke. ['eHHas uHxeHepusa u OuorexHosorus. TpaHcreHHbie (HOpMbI
pacTeHuid W KUBOTHBIX. /Jlemoncmpawuu. Mojgenn MOJEKYJ BaKHEUIINX
reTepoluKiIoB. Kouleknus reTepouuKIMYecKuX coeauHeHuu. [lelictBue pacTtBopa
MAPUIMHA HA UHAUKATOP. B3aumonencTere nmupuanHa ¢ COJISHOM KUCIOTON. Moaens
mosekynsl  JIHK, neMoHcTpanusa npuHOMIA KOMIUIEMEHTAPHOCTH — a30THUCTBIX
ocHOBaHui. OOpasupbl MNPOAYKTOB NUTaHMUSI U3 TPAHCTEHHBIX (QOpPM pacTeHUd Hu
KUBOTHBIX. JIekapcTBa M IpenapaTsl, U3rOTOBJICHHBIE METOJIAMHA N€HHOW MHKEHEPUU
1 OMOTEXHOJIOTUH.

Jlabopamopnuie onvimui. V13roToBieHne O0OBEMHBIX U IIAPOCTEPKHEBBIX MOJETEH
a30TUCTBIX T€TEPOLUKIIOB.

1.13. Buosornyecky aKTUBHBIE COeIUHEHUS

Depmenmpr. [lonsatue o pepMeHTAX KaK O OMOJOTHYECKUX KaTaau3aropax OeIKOBOM
npupoabsl. OCOOCHHOCTH CTPOEHUSI M CBOWCTB B CPaBHEHHWU C HEOPTaHMYECKUMU
karanuzatopamu. Krnaccudukamus pepmeHToB. OCOOEHHOCTU CTPOEHUS U CBOWCTB
(epMEHTOB: CENEKTUBHOCTh U 3P(HEKTUBHOCTH. 3aBUCUMOCTbh aKTUBHOCTU (PEPMEHTOB
ot Ttemrepatypbl U pH cpenpl. 3HaueHne (GpepMEHTOB B OMOJOTMH W MPUMEHEHHUE B
MPOMBIIUIEHHOCTH.

Bumamunetr. Tlonstue o BurammuHax. Ux knmaccuduxamus u o6o3Hauenne Hopma
notpedyeHuss BUTAaMMHOB. BonopactBopumeble (Ha npumepe ButaMuHoB C, rpynmnsl B
u P) u xupopactBopumbie (Ha mpumepe BuTtamuHOB A, D u E). ABUTaMHHO3BI,
TUNIEPBUTAMUHO3bI U TUTTIOBUTAMUHO3bI, UX TPO(HIIaKTHKA.

I'opmonwi. IlonsiTHE O TOpPMOHax Kak OHOJIOTUYECKHM aKTHUBHBIX BEIIECTBaX,
BBIIOJIHSIOUIMX ~ SHIOKPUHHYIO  PETYJSILUIO  JKU3HEACATEIIBHOCTH  OPraHu3MOB.
Knaccugukanuys ropMOHOB: CTEPOUIbI, TPOU3BOIHBIE AMUHOKHUCIIOT, MOJIUIIENTHIHbIC
u OenkoBble TOPMOHBIL. OTHeNbHbIE MPEACTABUTENM: OSCTPAAMOJ, TECTOCTEPOH,
WHCYJIMH, aJJpeHaJIVH.

Jlekapcmea. llonsTe o0 nekapcTBaXx KaK XHUMHOTEpPANEBTUUYECKHX Ipernaparax.
Kpatkue ucropuueckue CBEJEHUS O BO3SHUKHOBEHMHM M Pa3BUTHUU XUMHOTEpANUU.
['pynnel  nexapctB:  cynbpaMuabl  (CTPENTOLUM[), AHTHUOMOTUKUA (NEHULMIUIUH),
AQHTUMUPETUKHU (ACTIMPUH), AaHATBT€TUKHU (aHAJIBIMH). MeXaHu3M JIeUCTBUS HEKOTOPHIX
JIEKapCTBEHHBIX IPENapaToB, CTPOCHHE MOJIEKYJ, MPOrHO3UPOBAHHE CBOMCTB Ha



OCHOBE aHaM3a XUMHUYECKOTO CTPOCHHs. AHTHOMOTHUKH, WX KIacCU(UKAIUSI 10
CTPOCHHIO, THUIy € CIEKTPY JAcicTBUs be3omacHeie CcrmocoObl MPUMEHEHHS,
JICKapCTBEHHBIE (POPMBI.

Jlemoncmpayuu. CpaBHeHne ckopocTH paznoxenus H202 non aeiictBueM pepmenTta
Katana3bl M Heopranmueckux karanuzaropoB: KI, FeCl3, MnO2. OG6pa3ipsl
BUTAaMHUHHBIX TIpenapatoB. [lonmuBuramunsl. Mimoctpanuu gotorpaduii KUBOTHBIX C
paznuyHbiMi  (opMaMH aBUTAaMHUHO30B. [lmakar ¢ u300pakeHHEM CTPYKTYPHBIX
dbopMyn 3CcTpaanona, TECTOCTEpOHA, aapeHalnHa. B3aumMmopeiicTBue aapeHalMHA C
pactBopoM FeCl3. benkoBasi mpupojna uHCynduHa (I[BETHas peakius Ha OCJKH).
[lnakatel wWiIM KOAOrpaMMbl C (QopMylIaMH aMuja CyJdb()aHWIOBONH KHUCIOTHI,
IUTUAPO(GONIMEBbI U JIOKHON AUTHAPOPOIUEBON KUCIOT, OCH3WINEHUIMILINHA,
TEeTpalMKINHA, IlepoTakcuMa, aclupuHa.

Jlabopamopnuie onvimai. VicnipiTanue pacCTBOPUMOCTH aIpCHAIMHA B BOJIE U COJISTHON
kuciore. OOHapyKeHHE acMpUHa B TOTOBOM JiekapcTBeHHOU dhopme IIpakmuueckue
3aHAmMuUA:

OOnHapyxeHue BUTaMUHa A B MOACOJHEYHOM Macie. OOHapyxeHue ButamuHa C B
s06;104HOM coke. Onpenenenue ButTamMmuHa D B ppIObeM KUpE UM KYPUHOM KEJTKE.
JlelicTBHE amMUIIO3bI CIIOHBI HA KpaxMail. JlelicTBHE eruaporeHasbl Ha METUICHOBBIN
cuHui. JlericTBHE KaTana3bl Ha IEPOKCHU] BOIOPOIA.

AHaIIU3 JEKAPCTBEHHBIX MPENApaTOB, MPOU3BOAHBIX CAIHUIMIOBOW KUCIOTHL. AHAIN3
JIEKapCTBEHHBIX penaparos, MIPOU3BOJIHBIX n-aMuHO(pEeHoIa.
2. 06112 1 HeOpraHu4YecKass XuMHUs

2.1. XuMus — HayKa 0 BelecTBax

Cocmas éeuwgecmea. Xumuueckue 3j1eMeHThl. CriocoObl CYIIeCTBOBAHUSI XUMHUECKUX
AJIEMEHTOB: aTOMbI, MPOCTHIE M CIIOKHBIE BENIECTBA. BellecTBa MOCTOSHHOTO U
MIEPEMEHHOTO  COCTaBa. 3aKOH TIOCTOSIHCTBA COCTaBa BelIeCTB. BemiecTBa
MOJICKYJIIPHOTO M HEMOJEKYJSIpHOTo cTpoeHus. CrocoObl OTOOpaKeHUsS] MOJIEKYII:
MOJICKYJIIPHBIE M CTPYKTYpHBIC (DOPMYJIBI; MIAPOCTPEPKHEBBIE W MacIITaOHbIE
npoctpancTBeHnbie (CTroapra-bpurieda) moaenu MoeKy.

H3mepenue eewgecmea. Macca aTOMOB M MOJEKYJ. ATOMHas €QUHUILIA MAaCCHI.
OTHOCHUTENbHBIE aTOMHAS U MOJIEKYJIsIpHAsk Macchl. KonndecTBO BelecTBa U € AMHULIBI
€ro U3MEpPEHUst: MOJib, MMOJIb, KMOJIb. Hncno ABoraapo. MonsipHast Macca.
Azpecamnule cocmoanusa eeujecmea. TBepnoe (KpucTauidueckoe M amopdHoe),
KHUJIKOE U ra3000pa3zHoe. 3aKOoH ABOTAJIpO U €T0 CJIEACTBUS.

MonsipHbiii 00bEM BEIIECTB B Ta3000pa3zHOM cocTossHUU. OOBEIUHEHHBIA Ta30BbIN
3aKOH U ypaBHeHHe Menaeneesa-Knanelpona.

Cmecu e6ewiecme. Paznuumsi MeXOy CMECSIMHM W XHUMHUYECKHMH COCIHHEHUSIMU.
MaccoBast 1 00beMHas 1071 KOMIIOHEHTOB CMECH.

Hemoncmpayuu. OnbIThl, WUTIOCTPUPYIOLIME 3aKOH COXPAHEHHSI MAacChl BEIIECTB.
Hab6op Moneneit atoMoB u Mojekys. HekoTopeie BeriecTBa KOJIUYECTBOM B 1 MOJIb.
Mopens MOJISIPHOTO 00beMa ra3oB.

Ilpakmuueckue 3anamun:  VI3roToBIEHHME  MOJEIEN  MOJIEKYJI  HEKOTOPBIX
OpraHUYECKUX U HEOPTaHUYECKUX BEUIECTB



Ounctka BemecTB  (UIBTPOBAaHMEM W auCTWULIIUEH. OuncTKa  BENIECTB
IIEPEKPUCTAILIAZALACH.

2.2. CTpoeHue aToma

Amom - cnoxcnaa wacmuya. J|oKkazatenbCcTBa CIOKHOCTU CTPOEHUS aTOM aToma:
KaTOAHbIC U PEHTTEHOBCKHE JIyuH, (POTOIPDEKT, paA0aKTUBHOCTD, JIEKTPOJIH3.
[lnanerapuas mogxenb aroma 3. Pesepdopma. Crpoenne aroma mno H. bBopy.
CoBpeMeHHbIE TPENCTABICHUSI O CTpoeHuM artoma. KopIycKyJIspHO-BOJIHOBOU
QyaJIn3M YaCTHUL MUKPOMHUPA.

Cocmaeé amomnozo adpa - HyKJIOHBL: TPOTOHBI U HEUTPOHBI. MI30TOMBI U HYKJIUBI.
YcroltuuBocTh sinep. Anekmpounas obonouka amomoes. llouarue 00 37IEKTPOHHON
opbuTanu M DIIEKTPOHHOM obOsake. KBaHTOBbIe dHCNa: TJIaBHOE, OpPOHUTAIBHOE
(moboyHOE), MAarHUTHOE M  CIOHUHOBOE. PacmpeneneHue  AMEKTPOHOB IO
SHEPreTUYECKUM YPOBHSM, IMOTYPOBHSIM U OpOUTANIIM B COOTBETCTBUU C MPUHIIUTIOM
HauMeHbIIEeH SHepruu, npuHuunoM Ilaymn wm npaBunom ['yHma. OnekTpoHHBIE
KOH(UTYpali aTOMOB XUMUYECKHUX JIEMEHTOB.

BaneHnTHbIe BO3BMOXHOCTH ATOMOB XUMHYECKUX JIEMEHTOB.

DJIeKTpOHHAs KIacCH(PHUKAIUA XUMAYSCKUX FJIEMEHTOB: S-, P-, d-, f-a1eMeHThLI.
Jemoncmpayuu. doroddpdext. Moaenu opOurtaneit pa3muaHoil GopMbl.
Jlabopamopnvie onvimoul. HaOmoleHue CIEKTPOB HCIYCKaHUST U TOTJIOMICHUS
COCIMHEHUN XUMUYECKUX AJIEMEHTOB C IMOMOILBIO CIEKTPOCKOIIA.

2.3. llepuoauyecKkuii 3aKOH U NMEPUOIMYECKAST CHUCTEMA XUMHYECKHX 3J1eMEHTOB
.. MenaeseeBa

Omkpoimue nepuoouuecKkozo 3aKoua. IIpennoceuiku: HAaKOIIJICHUE
(dakTonornyeckoro marepuana, pabotsl npenumectBeHHukoB (M.B. JleOepeiinepa,
A.D. lllankyptya, JIx.A. Heronennaca, JI.LEO. Meiiepa), chezn xumukoB B Kapicpya,
nuyHocTHhlE KawectBa J[.M. Menneneesa. Ortkpeitne .M. MeHneneeBsiMm
MEPUOANYECKOTO 3aKOHA.

Ilepuoouueckuit 3axkon u cmpoenue amoma. V3otonbl. COBPEMEHHOE MOHSITHE
XUMUYECKOTo ayieMeHTa. 3akoHoMepHOCTh I'. Mo3nu. CoBpeMeHHast (hopMyIHpoBKa
IIEpUOINYECKOr0 3aKoHa. llepuonnueckas cucrema u crpoeHue aroma. Ousznueckuit
CMBICJI TIOPSIAKOBOTO HOMEpa DJJIEMEHTOB, HOMEPOB TIPYyIIBI W  MEPUOAA.
Ilepponnyeckoe UM3MEHEHUE CBOMCTB JJIEMEHTOB: pajuyca aroma; >SHEPTUHU
MOHU3AIUY; AJIEKTPOOTPULIATENbHOCTH. [IpUUMHBI W3MEHEHHS METAUIMYECKUX H
HEMETAJUTMUYECKUX CBOMCTB AJIEMEHTOB B IPYIINAX U MEPUOAaX, B TOM YHCIIEe OOJIBIINX
U CBepXOoibIHMX. 3HAYCHHE TMEPUOJIMYECKOT0 3aKOHA W TEPUOIUYECKON CHCTEMBI
xumudeckux siiemeHToB J[.M. MenneneeBa misi pa3BUTUS HAYKH W TTOHUMAaHHUS
XUMUYECKOW KapTUHBI MUpA.

Jlemoncmpayuu. Pa3nuuHble BapuaHThl TaOJMLBI MEPUOJUYECKOW  CHCTEMBI
xuMuueckux sneMentoB .M. Menneneea. OOpa3iibl MPOCTHIX BEHIECTB OKCHIOB U
ruipokcuoB aiemenToB I nepuona.

Jlabopamopnvie onvimpl. CpaBHEHHE CBOMCTB MPOCTBIX BELIECTB, OKCUIOB U
ruipokcuoB anemeHToB 11 nepuona.

2.4. CTpoeHue BellecTBa



IHonamue o xumuueckoii céa3zu. TUIbl XUMUYECKUX CBS3€i: KOBAJICHTHAs MOHHAs,
METAJINYECKAs U BOJOPOIHAS.

Kosanenmnasa xumuueckan cea3p. [J[Ba MexaHuzMa o00pa3oBaHUsA 3TOW CBSI3H:
OOMEHHBI W JIOHOPHO-aKUENTOPHBINA. (OCHOBHBIE NapaMeTphl ITOTO THUIIA CBA3M:
JUIMHA, TPOYHOCTb, YTOJ CBSI3M WJIM BaJEHTHbI yron. (OCHOBHBIE CBOWICTBa
KOBJICHTHOM  CBSI3U:  HACBIIIEHHOCTb,  HOJSIPU3YEMOCTb M IPOYHOCTb.
DONEeKTPOOTPUIIATENHLHOCTh M KJIACCHU(UKALMS KOBAJCHTHBIX CBA3€H IO 3TOMY
NPU3HAKY: TOJISIPHAs W HENOJSIpHAs KOBAJEHTHbIE CBA3U. l[loyIpHOCTH CBSI3M U
HOJIAPHOCTh  MOJIeKyJbl. (Crnoco0 mepeKpbiBaHUsI dSJICKTPOHHBIX OpOuTane u
KJIaccu(UKanus KOBAJIEHTHBIX CBsI3ed MO 3ToMy npu3HaKky: [1- u [1-cBs3u. KpatHocTh
KOBAJICHTHBIX CBSI3eM W KiIaccH(UKAIMsg WX [0 ATOMY TMPHU3HAKY: OJWHAPHEIE,
JIBOMHBIE, TPOWHBIC, NMOJYTOPHBIE. THIBI KPUCTAIMYECKUX PEUIETOK y BEIIECTB C
STUM THUIIOM CBSI3U: aTOMHBIE M MOJEKYIspHble. DPU3MUECKUE CBOMCTBA BEIIECTB C
ATUMH KPUCTATUTMYECKUMHU PEIICTKAMU.

Honnaa xumuueckasa c6a3b, KaK KpPaWHHUN CIlydall KOBAJICHTHOW IOJISIPHOM CBSI3H
Mexanu3sM o0Opa3oBaHUSI MOHHOW CBsI3U. OHHBIE KPUCTAUIMYECKUE PEUICTKH U
CBOMCTBA BEIECTB C TAKUMH KPUCTAJIJIaMHU.

Memannuueckaa Xumuueckasa c6A3b, KaK OCOOBIH THUI XUMHYECKOW CBS3H,
CYILIECTBYIOIIMA B METaJUlax M cIuiaBax. Ee OTIM4YMs M CXOACTBO C KOBAJECHTHOW U
WOHHOW  CBA3SIMU. CBoiicTBa  METAIUIMYECKOU CBS3H. Merammueckue
KPUCTAJUIMYECKUE PEIIETKH U CBOMCTBA BEIIECTB C TAKUMU KPUCTAJIIIAMH.
Booopoonaa xumuueckan ceazp. Mexanusm o0pa3oBaHusi Takol cBsi3u. Ee
KJIaccu(pukanus: MEKMOJEKYJIsIpHas U BHYTPUMOJIEKYJISIpHAs BOJOPOJHBIC CBS3H.
MonekynsipHble KPUCTAUTMYECKUE PEIICTKU ISl 3TOro TUma CB3u. Duzmdeckue
CBONCTBA BELIECTB C BOJOPOJHOM CBSI3bI0. bHojornyeckas pojib BOJOPOIHBIX CBS3EH
B OpraHU3aIu CTPYKTYp OMOMOIMMEPOB.

Enunas npupoma XuMHUUECKUX CBSI3€H: HAJIMYME PA3IMUHBIX TUIOB CBSI3€H B OJIHOM
BEIIIECTBE, IEPEX0]T OHOTO THUIIA CBSI3U B APYTOM U T.1I.

Komnnekcooopazoeanue. [TonsiTue 0 KOMIIJIEKCHBIX COEIMHECHUSX.
KoopaunannonHnoe yucio koMmiiekcooOpaszoBarens. BHyTpeHHsisi u BHemHssa cdepa
KOMIUIEKCOB. HoOMeHkiaTypa  KOMIUIEKCHBIX  coeauHeHud. X  3HaueHwme.
Hemoncmpayuu. Mopenn MONEKyJl pas3jIMYHOW  apXUTEeKTypel. Mogenu u3
BO3JIYIIHBIX IIIAPOB MPOCTPAHCTBEHHOTO PACIOJIOXKEHHS Sp-, SP2-, SP3-THOpUIHBIX
opOuTaneil. Mojenu KpUCTAUIMYECKUX PEMIETOK PAa3IMYHOTO TUTa. MOJeN MOJIEKY
JIHK u 6enka.

Jlabopamopnuie onsimel. B3aumoelicTBie MHOTOATOMHBIX CIIUPTOB C (DEITMHTOBOM
KUJIKOCThIO. KauecTBeHHbIEC peakunu Ha HOHbI Fe2+ u Fe3+.

2.5. Iloaumepsl

Heopzanuueckue noaumepwvr. llonuMmepsl - TpoOCThIE BeELIECTBA C aTOMHOM
KPUCTAJUIMYECKOW PEIIEeTKOW: aJuIOTPOIHbIE BHUIOM3MEHEHUs yriepoaa (anmas,
rpadur, kapOuH, ¢yijepeH - B3aMMOCBA3b THOpUAM3aUUUd OpOUTanedl y aTroMoB
yraepojia ¢ IpPOCTPAHCTBEHHBIM CTPOEHUEM aJUIOTPOIHBIX MOAU(UKALMIL); CeeH U
TEJUIyp LENOo4Ye4yHoro crpoeHusi. llomumepsl - CIOXKHBIE BELIECTBA C ATOMHOM



KPUCTAJUIMYECKON  pElIeTKOW: KBapll, KpeMHe3eM (JAUOKCHUIHBIE COECIUHEHUS
KPEMHHSI ), KOPYH]T (OKCHJ QIFOMUHUA) U aTIOMOCUIIMKATHI (ITOJEBBIE MINATHI, CIIOA,
KaoJIuH). MuHepaisl U ropHbie Topojibl. Cepa mactuyeckas. MuHepaibHOE BOJIOKHO
- acOect. 3HaueHHE HEOPraHUYECKUX NPUPOTHBIX MOJUMEPOB B (HOPMUPOBAHUU
OJIHOM U3 re0JIOTUYECKUX 000J0UeK 3eMIIH - TUTOC(HEPHI.

Opzanuueckue noaumepwt. CriocoObl UX TOJYYEHUS: PEAKIMHU MOJUMEPHU3ALUUA U
peakuuu MnojaukoHaeHcauu. CTpyKTypbl NOJMMEPOB: JUHEHWHBIE, PAa3BETBICHHbBIEC U
NpOCTpaHCTBEHHbIE. CTPYKTYpHpPOBAaHHE TMOJMMEPOB: BYJIKAHU3ALUS Kay4dyKoOB,
nyOieHue 0eJIKOB, OTBEPKICHUE MOJIMKOHICHCAIIMOHHBIX MOJIMMEPOB.
Knaccudukanys noammepoB Mo pa3inyHbIM NpU3HAKAM.

Jemoncmpayuu. Konnexkuum niactMacc, KaydyKoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX
nmopos. MuHepanbHOE BOJIOKHO - acOeCcT W HW3Ienuss w3 Hero. Mopaenu MOJIeKYJ
oenxos, JJHK, PHK.

Jlabopamopnvie onvimel. O3HakoMJIEHHE C 00pa3liaMM IUIACTMAcC, BOJIOKOH,
KaydyyKOB, MUHEPAJIOB U TOpHBIX mopoi. [IpoBepka miactMacc Ha 3JIEKTPUUYECKYIO
MPOBOAUMOCTh, TOPIOYECTh, OTHOIIEHHWE K pacTBOpaM KHCJOT, IIeJo4Yell u
okucnutened. CpaBHEHHME CBONCTB TEPMOPEAKTHUBHBIX M  TEPMOIUIACTUYHBIX
mractmace.  [losyyeHne HUTEM U3  KalpOHOBOW WM JIABCAHOBOW  CMOJIBL.
OO6HapyxeHue XJIopa B MOTUBUHUIXIIOPU/IE.

2.6. IlucnepcHble CUCTEMBI

Honamue o oucnepcuvix cucmemax. Knaccudukaiusi IHUCIEPCHBIX CHCTEM B
3aBUCUMOCTH OT arperaTHOTO COCTOSIHUSI IUCTIEPCUOHHON Cpeibl U JUCTIepCHOM (a3bl,
a TaKXe Mo pa3Mepy uX 4acTull. [ pyOoarciepCHbIE CUCTEMBI: SMYJIHLCUU U CYCIICH3UH.
ToHKOQUCIIEPCHBIE CUCTEMbI: KOJUIOMJHBIE (30U M Teld) UM  HCTUHHBIE
(MoJIeKyIISIpHBIC, MOJIEKYJIIPHO-UOHHBIE U HOHHBIE). Dddext Tunaans. Koarymsus B
KOJUTOMIHBIX pacTBopax. CHHEpEe3uC B TelsX.

3nauenue Oucnepcuvlx cucmem B KUBOU W HEXKHUBOM MPUPOJEC M TPAKTUUECKOM
KU3HU 4YeJoBeKa. OMYJIbCUM M CYCIEH3MHM B CTPOUTENIBLCTBE, MHIIEBONH U
MEJIUIIMHCKONW TPOMBIIIJIEHHOCTH, B KOCMeTUKe. buosiormdyeckue, MEIUIIMHCKHE W
TEXHOJOTUYECKUE 30JId. 3HAYEHHUE Teleld B OpraHu3alud >KUBOHM MAaTEpHH.
buonorunueckue, muiieBble, MEAMIIMHCKHE, KOocMeTHdeckue reiu. CHHepe3uc Kak
(bakTop, ONpeneNsomni CPOK TOHOCTH MPOAYKIIMM Ha OCHOBE Teseil. CBepThIBaHUE
KpPOBU KaK OMOJIOTUYECKUIM CUHEPE3HC, €0 3HAaUCHHE.

Hemoncmpayuu. Buapl JUCHEPCHBIX CUCTEM W HMX XapaKTEpPHbIE MPHU3HAKH.
[IpoxokneHune Jyda cBeTa 4Yepe3 KOJUIOMIHBIE M HWCTUHHBIE pacTBOpPHI (3 dexT
Tunnans).

Jlabopamopnvie onvimel. Ilonydyenue cycneHzuu cepbl U kaHupomu. Ilomydenue
AMYJILCUU PACTUTEIBLHOTO Macyia u Oenzona. [lomyuenue 308 kpaxmana. [lomydenue
3015 Cepbl U3 TUOCYNIb(aTa HATPHUS.

2.7. XuMHn4ecKne peakunu

Knaccugurkayua xumuueckux peakyuil 6 Op2aHu4ecKoll U HeOPZaHUYeCKOu Xumuu.
[TonsaTtre o xumMuueckoi peakuuu. Peakiuu, uaymue 0e3 U3MEHEHUs] Ka4€CTBEHHOTO
COCTaBa BELIECTB: aUIOTpONM3alMs U u3oMepusanusa. Peakuuu, wuaymme c



U3MEHEHUEM COCTaBa BEIIECTB: IO YHUCIY M XapakTepy pearupyromux u
oOpa3yromuxcsi BEMIeCTB (pa3IoKCHUS, COSAMHEHUS, 3aMeIeHus, OOMEHa); TIOo
W3MEHEHUIO CTENEHEN OKHMCIIEHUS AJIEMEHTOB (OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIE U
HE OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIMU); MO TerioBoMy 3ddexty (3K30- u
SHIO0TEPMUYECKHE); 1O ¢daze (roMo- U TeTEPOreHHbIS); TI0 HaMpaBJIeHUIO (0O0paTuMbIe
U HeoOpaTHMbIE); TIO HCIOJB30BAHUIO KaTanu3aTopa (KaTaIUTHYECKUE U
HEKATaJIMTUYECKUE); M0 MEXaHU3My (paJuKallbHble, MOJIEKYJSIPHbIE W HOHHBIE).
Bepoamnocms npomekanusa xumuyeckux peakyuun. BHYTpeHHsSI SHeprus,
sHTANBNUA. TernoBor 3PheKT XUMHUUECKUX peakiuid. TepMOXUMHUUYECKHE YpaBHEHUS.
CrannapTHas SHTaJIbIKS peakiuil u oOpa3zoBanus BemiecTB. 3akoH [.W. I'ecca u ero
CJIEICTBHSI. DHTPOIHSI.

Cxopocmb xumuueckux peaxyuii. [lonsitue o ckopoctu peakuuii. CKOpocTb ToMO- U
TETEPOr€HHON PEAKIIMU. DHEPTUs AKTUBALIUH.

@akTOphl, BIUSAIONIME HA CKOPOCTh XMMHMYECKOM peakuuu. [Ipuponma pearmpyrommx
BemlecTB. Temmeparypa (3akoH Bant-I'odda). Konuentpamus. Karamuzartopsl u
KaTaJu3: TOMO- U TETEPOTCHHBIM, MX MexaHU3Mbl. DEpPMEHTHI, UX CpPaBHEHHUE C
HEOPraHMYeCKUMH  KaTaJlu3aTOpaMH. 3aBHCHUMOCTb  CKOPOCTH  pEakuuid  OT
ITOBEPXHOCTHU CONPUKOCHOBEHHUSI PEArMpyIOLINX BEUIECTB.

Oopamumocmev xumuueckux peakuyuu. Xumuueckoe paenogecue. llonsatne o
XUMHUYECKOM  paBHOBECHMU.  PaBHOBECHbIE  KOHUEHTpauuu. JIMHAMHUYHOCTb
XUMUYECKOTO paBHOBecUsA. {DakTOphl, BIUSAIONIME HA CMEIICHHE PaBHOBECHS:
KOHIICHTpaIus, AaBieHue, reMmneparypa (mpuniun Jle [llarense).

Jemoncmpayuu. Tlpespamienue kpacHoro ¢ocdopa B Oemblif; KUCIOpOaa — B 030H.
Mopenu OyraHa m u3zoOyrtana. llosmydyeHuwe Kuciopojia U3 MEPOKCHAA BOAOPOJA U
BOJIbI; Jerunparamnus staHona. llemouka mnpeBpamenuir P [J P205 [1 H3PO4;
CBOMCTBAa YKCYCHOW KHCIIOTBI, pEaklMH, UAylIue ¢ oOpa3oBaHMEM OCajKa, rasa u
BOJIbl; CBOMCTBAa METAJIOB, OKHCIIEHUE aJIbJIETUAA B KHUCIOTY U CIIHUPTA B aJbICTH/I.
Peakuuu ropeHus; peakuMM SHIOTEPMHUYECKHE Ha MpPHUMEPE PEaKLHMH PpPa3sIoKEeHUs
(?TaHoOJNIa, KATUHHON CEUTPBI, OMXpOMaTa aMMOHUS) U IK30TEPMHUUECKUE HA TTPUMEPE
peakimii coenuHeHus (oOeciBeuMBaHHE OPOMHOI BOJBI M PacTBOpa MEpMaHraHaTa
KaJIMsl 3TUJICHOM, TallleHWEe W3BECTH W Jp.) B3amMopelcTBue LMHKAa C pacTBOpaMH
COJISTHOM M CEpPHOM KHCIIOT MPHU Pa3HbIX TeMIEpaTypax, MIPU Pa3HbIX KOHILIEHTPALUSAX
COJISTHOM KHCJIOTBI; Pa3JIOAKEHUE EPOKCUIA KUCIOPOa C MOMOIIBIO OKCHIAa MapraHia
(IV), xaramazpl ChpIpOTO Msica W ChIporo Kaptodens. BzaumopeiicTBue I1nMHKA
Pa3JIMYHON OBEPXHOCTH (ITOPOILIKA, MBLIU, TPAHYJI) C KUCIO0TOW. Mozens "kunsiero
cios". CMelieHne paBHOBECUS B CUCTEME:

Fe3+ + 3 CNS- [J Fe(CNS)3; ombuleHHE 3>XHPOB, pPEaKIUU OSTEePUPUKAIWH.
3aBUCUMOCTh CTEIMEHU BJEKTPOJUTUYECKON JTUCCOLMAIIMM YKCYCHOM KHUCIOTBHI OT
paz0aBnenusa. CpaBHenue cBoictB 0,1 H pacTBOpoB cepHON M CEpHUCTON KHUCIIOT;
MYypPaBbUHOM M YKCYCHOUM KHUCIIOT; TUAPOKUCIOB JIUTHUS, HATPHUS U KaJIHSI.
Jlabopamopnuie onvtmoi. 1lonyuenue KUCIOPO1a pa3aoKeHUEM MEPOKCHIa BOJOPOaa
U (WIM) nepMaHranara kanus. Peakiuu, uaymue ¢ o0pa3oBaHUEM OCaJKoa, raza Wiu
BO/IbI IJISI OPraHUYECKUX U HEOPTaHUYECKUX KUCIIOT.



2.8. PacTBOpHI

IHonamue o pacmeopax. Ou3nNKo-XUMHUYECKasi MPUPOJIa PACTBOPEHUS U PaCTBOPOB.
B3aumopenicTBue pacTBOpUTENST M PACTBOPEHHOI'O BEIIECTBA. PacTBOpMMOCTH
BemiecTB. (CrmocoObl BBIpRKEHHS] KOHIICHTpPAIMM PACTBOPOB: MaccoBas OIS
PAcTBOPEHHOIO BelllecTBa (MIPOLIEHTHAS ), MOJISIPHASL.

Teopusa rnekmpoaumuueckou ouccoyuayuu. MexaHu3M TUCCOLUALMU BELIECTB C
pa3IMYHBIMA TUNAMU XHWMHYECKHUX CBsi3ei. BKiam pycCKMX YYEHBIX B Pa3BUTHE
NpeICTaBlICHU 00 dSIEKTpoIuTHYEeCKOW nuccoranuu. OCHOBHBIE MOJOKEHUS
TEOPUU  DIIEKTPOJUTHUECKON  nucconmanuu.  CTEneHb  AJIEKTPOIUTUYECKOU
aUccolanu U GakTopsl ee 3aBUCUMOCTU. CUIIbHBIE U CPETHUE DIIEKTPOIUTHI.
Huccoumanust Boabl. Bogopoansid mnokazatens. Cpeaa BOJHBIX — pacTBOPOB
ANEKTPOJIUTOB. Peakuinn oOMeHa B BOJHBIX pacTBOpax 3J1€KTPOJIUTOB.

T'uoponusz, xak oOMeHHbI mnponecc. HeoOpaTumblii TUAPONIM3 OpPraHUYECKUX U
HEOPraHWYECKUX COEAUHEHUHM M €ro 3HAYeHUE B MPAKTUYECKOW JI€ATEIbHOCTH
YEJI0BEKA.

OOpatumblii ruaponu3 cojed. CtyneHuyatslii ruaponus. [Ipakruueckoe npruMeHEHUe
TUAPOJIH3A.

['unponu3 opraHM4ecKux BemiecTB (OENKOB, >KMPOB, YIIEBOIOB, MOJUHYKICOTHUIIOB,
AT®) u ero 6MOJIOrMUECKOE U MIpaKTHUECKOe 3HaueHne. OMbUIeHHE KUpOB. Peakuus
ATEPUPUKALINH.

Jemoncmpayuu. CpaBHEHHE 3JIEKTPOIPOBOJHOCTH PACTBOPOB  AIEKTPOJIUTOB.
CwMmeliieHre paBHOBECHS JTUCCOIMAIIMY CIa0bIX KUCIOT. HIUKATOPhl U N3BMEHEHHE UX
OKpacKu B pa3HbIX cpefax. CepHOKHUCIBIN U (EePMEHTATUBHBIN TUAPOIN3 YTIEBOIOB.
I'uaponu3 kapOoOHATOB, Cyab()ATOB U CUIMKATOB MIEJIOYHBIX METAJUIOB; HUTPATOB
ceuHIa (I1) nau uHKa, XJIopuaa aMMOHUS.

Jlabopamopnsie onvimpl. XapaxTep IUCCOLUALINYN PA3IMYHBIX TUIPOKCUIOB.
Ilpakmuueckoe 3anamue. IlpurotoBieHue pacTBOPOB  PA3IMYHBIX  BUOB
KOHLIEHTpaI1u.

2.9. OKuCIUTETILHO-BOCCTAHOBUTEIbHbIEC peaxkumu. OKucaumenvho-
6occmanoeumenwvuvle peakyuu. CreneHb oOKuciaeHus. BoccraHoBHTENM UM
okucnurenu. OKHUCIEHHWE W  BOCCTAHOBJIEHHE. BakHellllne OKHUCIUTEId U
BOCCTAHOBUTEIU. BOCCTaHOBHUTENBHBIE CBOWCTBA METAJUIOB - IPOCTBIX BEIIECTB.
OKuCIUTENBHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAUIOB — MPOCTHIX BEILIECTB.
BoccraHoBuTenbHBIE CBOWCTBA BEIIECTB, OOPAa30BAaHHBIX JJIEMEHTAMU B HU3IIEH
(oTpunatenbHO) CcTerneHu OKuUcieHUs. OKHUCIUTENbHbIE CBOWCTBA  BEIIECTB,
0o0Opa30BaHHBIX JJEMEHTAMU B BBICIICH (IMOJOKUTEIHHOW) CTENEHU OKHUCICHHUS.
OxucinuTenbHble W BOCCTAHOBUTEJbHBIE CBOWCTBA  BEHIECTB, OOpPa30BAHHBIX
AJIEeMEHTaMH B IPOMEKYTOUYHBIX CTENEHAX OKUCICHHUS.

Knaccugpukayua  okucaumenvbHo-60CcCmanHo8uUmenvublx  peakyuii  Peaknuun
MEXAaTOMHOTO M MEXMOJIEKYJIPHOTO  OKHUCIIEHUS-BOCCTAHOBJIEHUs.  Peakiuu
BHYTPUMOJIEKYJIIPHOTO ~ OKUCIIEHUS-BOCCTAHOBJIEHUS. Peaknuum camMoOOKHCIIEHUs-
CaMOBOCCTAHOBJICHHUS (JUCIPOINIOPLIMIOHUPOBAHUA).



Metoapl COCTaBI€HUSI YpPAaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUMA.
Meron snekTpoHHOro OanmaHca. Bimsame cpenbl Ha TPOTEKAHWE OKHUCIMTEIIBHO-
BOCCTAHOBUTEIBHBIX MPOLIECCOB.

Xumuueckue ucmoyHuKu mokxa. DJEKTPOJHbIC MOTCHIMAIbL. Psan cTaHIapTHBIX
ANEKTPOJHBIX MOTEHIIMAIOB (AJIEKTPOXUMHUYECKUN Psii HANPSOHKEHUH METaIOB).
["asibBaHMYECKUE AIEMEHTBI U MPUHIUIIBI UX paboThl. CocTaBlieHUE TalbBaHUYECKUX
aneMeHToB. (OOpa3oBaHHWE TabBAaHUYECKUX TMMap NpPH XUMUYECKHX IIpoleccax.
['anbBaHMYECKHE SJEMEHTHI, NMIPUMEHSIEMBIE B KWU3HHU: CBUHLOBAS aKKyMYJISATOpPHAsS
Oatapes, HUKelIb-KaJIMUEBbIe OaTapeu, TOIUIMBHBIE JIEMEHTHI.

Jnekmponu3 paciulaBOB M BOJHBIX PACTBOPOB  BIEKTPOJUTOB. I[Iporeccsl,
MPOUCXOJAIINE HA KATOAE M AaHOJE. YPAaBHEHHS DJICKTPOXUMHUYECKHX ITPOLECCOB.
DJIEKTPOJIU3 BOJHBIX PACTBOPOB C MHEPTHBIMU JJICKTPOAAMHU. DJIEKTPOIU3 BOIHBIX
PacTBOPOB C PACTBOPUMBIMH 3JIEKTpoAaMH. [IpakTnueckoe mpuMEeHEHHE IIEKTPOIU3a.
Jlemoncmpayuu. BoOCCTaHOBIICHME OMXpoOMaTa Kainud UHUHKOM. BoccTaHoBiieHue
okcuna meau (II) yrnem u Bogopoaom. BoccraHoBieHre quxpoMara Kajiusi STUIIOBBIM
crupToM. OKHCIUTEIBHBIE CBOMCTBA a30THOW KHUCIOTHI. OKHCIUTEIbHBIE CBOMCTBA
nuxpomarta kKanus. ["aJibBaHMUECKHE AJIEMEHTHI U OaTtapeku. DJIEKTPOJU3 pacTBopa
xnopuna meau (I).

Jlabopamopnvie onvimpl. B3auMoJIeliCTBUE METAIIOB C HEMETAJUIAMH, a TAKKE C
pacTBOpaMH COJIEM M pPacTBOpamMy KHUCIOT. B3aumopnencTBhe CEpHOW M a30THOM
KUCIOT ¢ Meapto. OKHCIHTENbHBIE CBOWMCTBA INEPMAHraHaTa Kajliusl B Pa3IUYHBIX
cpenax.

2.10. Knaccupukanus Bemects. [IpocTbie BemecTBa

Knaccugpurkayua mneopcanuueckux eewjecme. IIpocTbie W CIIOKHBIE BEIIECTBA.
Oxkcunpl, ux knaccupukanus. ['mapokcuabpl (OCHOBAaHMS, KHCIOPOJCOAEpKAIIUE
KUCJIOTHI, aM(oTepHble THAPOoKCcUAbl). Kuciotel, nx knaccuduxanus. OCHOBaHUSI, UX
kiaccuduxanus. Cou cpelHue, KUCITbIe, OCHOBHBIC U KOMIJIEKCHBIE.

Memannwe. 1lonoxxkeHre METAUIOB B MNEPUOJMYECKON CHCTEME M OCOOCHHOCTH
CTpoeHUs WX aTomoB. [IpocTeie BemiecTBa - METAIBI: CTPOCHUE KPUCTALIOB M
MeTajuiMueckass Xumudeckass cBa3b. OOmmMe Qu3nyeckue CBOWCTBA METALIOB U
BOCCTAHOBUTEJIbHBIE CBOMCTBA MX: B3aUMOJICUCTBUE C HeMeTaulaMu (KHCIOPOIIOM,
rajoreHamu, cepoii, a30ToM, BOAOPOIOM), C BOJIOW, KUCIOTAMH, PACTBOPaAMHU COJIEH,
OpraHUYEeCKMMHU BEIIeCTBAMU (CIHUPTAMH, TaJOreHAIKaHAMU, (PEHOJIOM, KUCIOTaMHu),
co menoyaMu. OKCUABI W THUJPOKCHUIIBI METAJUIOB. 3aBUCHUMOCTh CBOMCTB 3THUX
COCIMHEHUN OT CTENEHEH OKHCJICHUS METAIIOB. 3HAYEHHWE METAIOB B MPUPOJAE U
KU3HU OPTaHU3MOB.

Koppo3ua  memannos. [Tonsitue KOPPO3UH. XuMH4YecKast KOPPO3Hus.
DnekTpoxuMuueckas kopposusi. CriocoObl 3aIUTh METAIUIOB OT KOPPO3UHU.

Oowue cnocodvl nonyuenua memannog. Metauiel B npupoje. Meramnyprust u ee
BUJBI: TTUPO-, TUAPO- U DICKTPOMETALIYPIHUs. DJNEKTPOJINU3 PaCIlJIaBOB U PACTBOPOB
COEJIMHEHU METAJIJIOB U €r0 MPAKTUYECKOE 3HAUCHHUE.

Hememannwr. Tlonoxxenne HEMETAJIOB B TEPUOJAMYECKON CHUCTEME, OCOOCHHOCTH
CTPOCHUS UX aTOMOB. DJIEKTPOOTPUIATETLHOCTb.



brnaroponnbie ra3pl. DJIEKTPOHHOE CTPOCHUE aTOMOB OJIArOPOJIHBIX Ta30B U
O0COOEHHOCTH X XUMUYECKUX U (PU3NYECKUX CBOMCTB.

Hemeramnbsl — mnpocThie BeliecTBa. ATOMHOE M MOJICKYJISIPHOE CTPOCHHE UX.
AnnoTtponusi. XHWMHYECKHE CBOMCTBA HeMeTaIoB. OKHUCIUTEIbHBIE CBOMCTBA:
B3aMMOJIEUCTBHE C METa/llaMHU, BOJOPOJOM, MEHEE JJIEKTPOOTPULIATEIbHBIMU
HEMeTaJlIaMH, HEKOTOPBIMHU CJIOKHBIMU BelllecTBaMu. BoccTaHOBUTEIBHBIE

CBOMCTBa HEMETANIOB B PEAKIUAX C (PTOPOM, KHUCIOPOIAOM, CIOKHBIMHU BEIIECTBAMU-
OKHUCIUTENSIMU (a30THOM U CEPHOM KUCIOTaMU U JIp.).

Jemoncmpayuu. Konnekimus "Kiaccudukainys HEOpraHMYECKUX BelIeCTB" U
oOpasubl npencrasureneil kiaccoB. Komeknus "Knaccudukamusi opraHuYecKUX
BemecTB" M 00pa3ibl MpeaCTaBUTENIEH KIacCoB. Moenn KpUCTAIUTMYECKUX PEIIETOK
MeTauioB. Komekmust MeTauioB ¢ pa3HbBIMH  (DU3WYECKUMHU  CBOWCTBAMH.
B3aumoneiicTBue nuUTHS, HATpUs, MAarHUsl U KeJe3a C KHUCIOPOJOM; IIEJIOYHBIX
METaJUIOB C BOJIOM, COUPTAMH, (PEHOJIOM; LIMHKA C PAcCTBOPAMHU COJISIHOM M CEpHOMN
KHUCJIOT, HATpus C CEpOH; aJIIOMUHHS C HMOJOM; Xejie3a C PacTBOPOM MEIHOTO
KyIopoca; allloMUHHUS C PacTBOPOM e€aKkoro Hatpa. OKCUIbI M THUAPOKCHUILI XpoMa.
Koppo3usi MeTanioB B 3aBUCMMOCTU OT YCJOBUM. 3aliuTa METAJJIOB OT KOPPO3UU:
oOpasubl  "HepkaBeek', 3alMTHBIX MNOKpbITUH. Kommekuus pya. aeKTposu3
pacTBOpoB coJied. Mojenu KpUCTAUIMYECKUX PEeHIeTOK Hoja, anmasa, rpadmura.
Annotponust dpocdopa, cepsl, Kuciaopoa. Bzaumoeiicterue Boopoaa ¢ KUCIOPOIOM;
CYpPBMBI C XJIOPOM; HaTPHs C UOJIOM; XJIOpa C PaCTBOpOM Opomuaa Kallus; XJOPHOU U
CEPOBOJIOPOHON BOJIbI; 0OECIIBEYMBAHNE OPOMHOM BOJIBI ATHJIEHOM WJIH allE€TUIICHOM.
Jlabopamopnvie onvimel. O3HakomiieHHE ¢ 00OpaslaMu TMPEICTABUTENEH KJIacCOB
Heopranmdeckux BeniecTB. O3HakoMmJIeHHE ¢ O0OpasliaMu TpeACTaBUTENECH KIIacCOB
OpraHUYeCcKuX BemecTB. O3HAKOMIIEHUE C KOJUIEKIIUEN PY.

[Tomyyenue u cBoiictBa kucioponaa. llonyuenue u cBoiictBa Bogopona. Ilomyuenue
MJIACTUYECKOM Cepbl, XMMUYECKHE CBOMCTBa cepbl. B3aumoneicTBHE METAIOB C
pacTBOpaMu KUCJIOT U cosieil. CBOMCTBa yIiisi: acOpOLIMOHHBIC, BOCCTAHOBUTEIBHBIE.
B3auMogeilicTBue LMHKAa WIM QIIOMHHUA C PacTBOPAMHU KHCJIOT H IETOYEH.
OkpalrBaHue MJIaMEHU KATHOHAMU IIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB.
2.11. OcHOBHBIE KJIACChl HEOPraHUYECKUX U OPTaHUYeCKUX COeTUHEeHU
Booopoouwvie coedunenun mnememannoe. llonyyeHue aMmuaka U XJIOPOBOAOPOAA
CUHTE30M M KOCBeHHO. Dusmyeckue cBoiicTBa. OTHOIIEHHWE K BOJE: KHUCJIOTHO-
OCHOBHBIE CBOMCTBA.

Okcuovl u  ancudpuovt  Kapoonoswvlx kKucinom. HeconeoOpazyroomme u
cosieobpasyromue okcuabl. Kuciotaeie okcuapl, ux cBoiicTBa. OCHOBHBIE OKCHUJIBI, UX
cBoicTBa. AMDOTEpHBIE OKCHJbI, UX CBOWCTBA. 3aBUCUMOCTb CBOWCTB OKCHJIOB
METAJIJIOB OT CTEMEHU OKHUCJICHUS. AHTUIPUILI KapOOHOBBIX KHCJIOT KaK aHaJIOTH
KHUCJIOTHBIX OKCHJIOB.

Kucnomer opeanuueckue u Heopeanuueckue. Kucinorel B CBETE€ TEOPHUH
ANEKTPOUTUYECKON Jucconuanuu. Kuciaorel B cBeTe NPOTOIUTHYECKONW TEOPHHU.
Kinaccudukanusi opraHuueckux U HeOpraHm4eckux Kuciaot. OO1me cBOHCTBa KUCIIOT:
B3aMMO/ICHCTBUE OPTaHMUYECKUX U HEOPTAHMYECKUX KUCIIOT C META/NIaMU, OCHOBHBIMU



1 aM(pOTEpHBIMU OKCHJIAMH M THAPOKCHUIAMHU, C COJIIMH, OOpa30BaHME CIIOXKHBIX
3¢upoB. OCOOEHHOCTH CBOMCTB KOHLIEHTPUPOBAHHON CEPHOM M a30THOM KHUCIIOT.
Ocnosanusa opzanuueckue u Heopzanuueckue. (OCHOBaHUS B CBETE€ TEOPHH
ANEKTPONIUTHYECKON aucconuanuu. OCHOBaHMS B CBETE MPOTOJUTHYECKON TEOPHHU.
Knaccudukanus opraHMueckux ¢ HEOPraHMYEeCKMX OCHOBAHMM. XUMHYECKUE
CBOMCTBa IeJoued M HEPACTBOPUMBIX OCHOBaHMM. (CBOWCTBa OECKUCIOPOIHBIX
OCHOBAHHUIi: aMMHaKa ¥ aMUHOB. B3auMHO€E BIUsSHHE aTOMOB B MOJIEKYJIE AaHUJIMHA.
Amcpomepuvie opcanuueckue u Heopeanuyeckue coeounenus. AmboTepHbIE
OCHOBaHHMS B CBETE€ MPOTOJUTUYECKON TeOopuu. AMQPOTEPHOCTh OKCUIOB H
TUAPOKCUIOB MEPEXOIHBIX METAJUIOB: B3aUMOAEHCTBHUE C KUCIOTAMU U IIEJI0YAMH.
Conu. Knaccuduxarus 1 XUMHIECKHE CBOMCTBA cojicii. OCOOEHHOCTH CBOMCTB COJIeH
OpraHUYECKUX U HEOPTaHUYECKUX KUCIIOT.

I'enemuueckana c6éa3b Mmedxcoy Kaaccamu OpP2AHUYECKUX U HEOP2AHUYECKUX
coeounenuui. lloHATHE O TEHETUYECKOM CBSI3M U TEHETUYECKUX psAdax B
HEOPraHWYECKON U OpraHUYecKo XUMHH. ['eHeTuuecKue psiibl MeTajia (Ha mpuMepe
KaJIBIUS M JKelie3a), HeMeTauta (Cepbl M KPEeMHHS ), TICPEXO0THOTO dJIeMeHTa (I[UHKA).
['eneTnueckue psiabpl U TeHETUYECKAs CBSI3b B OpraHMYECKON Xumuu. EquHCcTBO Mupa
BEILIECTB.

Jemoncmpayuu. Koinekuuu KHUCIOTHBIX, OCHOBHBIX M aM(OTEpPHBIX OKCHUJIOB,
JEMOHCTpaldsl WX CBOWCTB. B3anmoneicTBUE KOHUEHTPUPOBAHHBIX a30THOM U
CEpPHOM KHCIIOT, a TakXke pa30aBICHHOW a30THOM KHUCIOTHI C Meabto. Peakius
"cepeOpsHOro 3epkana" i MypaBbUHOW KHCIOTHIL. B3aumomeiicTBue pacTBOpa
THAPOKCUJIA HATPUS C KUCIOTHBIMU okcuaamu (okcuaoM  ¢ocdopa (V)),
aMm(pOTEepHBIMU TUAPOKCUAAMH (TUAPOKCHIOM LIMHKA). B3aumonelicTBue amMmuaka c
xj0podoaOpOAOM UM BOAOW. AHAJIOTMYHO JJIsi MeTWiamMuHa. BzaumoneicTBue
AMUHOKHCJIOT ¢ KUCTIOTaMu U 1eiouaMu. OCyIecTBICHUE TIEPEX0JI0B:

Ca [J CaO [] Ca3(P0O4)2 [J Ca(OH)2

P [0 P205 [1 H3PO4

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

C2H50H [J C2H4 [0 C2H4Br2

Jlabopamopnsie onwvimobi. IlonyueHne u cBoicTBa yriekucioro rasza. CpoiicTBa
COJISTHOM, cepHOi (pa30aBiIeHHOM) U YKCYCHOM KUCIOT. B3aumoseicTBrue ruipokcuaa
Hatpusi ¢ coimsamu (cyabdarom meau (II) u xmopumom ammonwus). Paznoxenue
ruapokcuaa Menu. [lomydenue m am@oTepHbIe CBOMCTBA THUAPOKCHIIA ATIOMHHUA.
[TomyyeHne KECTKOM BOJBI M HM3YYEHHE €€ CBOMCTB. YCTPAaHCHUE BPEMEHHOU M
MMOCTOSITHHOM KECTKOCTH.

Ilpakmuueckoe 3anamue. llonydeHne XJIOPOBOAOPOAA M COJSTHOM KHUCIOTBI, UX
cBouctBa. [lonydenne ammuaka, ero CBOMCTBA.

2.12. Xumus 3J1eMEeHTOB

S-OneMeHThl. Booopoo. JIBOMCTBEHHOE TMOJOXKEHHE BOAOPOJIAa B NEPUOIUYECKON
cucteme. M3oronsl Bogopoaa. Tsaxenas Boga. OKUCIUTEIbHBIE U BOCCTAHOBUTEIIBHBIC
CBOMCTBA BOJIOPOJIa, €ro MOJYy4EHHWE W TIpUMEHeHue. Posib Bogopona B JKUMBOU U
HEKUBOM MPUPOJIE.



Boma. Ponb Bombl Kak cpemooOpasyromiero BEMIecTBa KIIETKH. OKOJIOTHYECKUE
aCIleKThl BOJOMNOJIb30BaHUS. Inemenmul IA-cpynnwi. lllenounsie Metaibl. OOmias
XapaKTEPUCTHKA IIECTOYHBIX METAJUIOB HA OCHOBAHUHM IOJIOKEHHS B MEPUOAUYECKOMN
cucteme 3neMeHToB J[.. MenneneeBa u crpoenus aromoB. [lonyuenue, puznueckue
U XUMUYECKHE CBOMCTBA IIEJTOYHBIX METaIOB. KaTHOHBI IIENIOYHBIX METAILIOB KaK
BaKHEHIIas xuMu4deckas (opmMa MX CYyIIECTBOBAHMS, PETYJSTUBHAs pOJb KaTHOHOB
KaJIAsl U HATpusl B KuBOW kieTke. [IpupomHbple COeNMHEHUST HATpUs U Kajaus, UX
3HA4YECHUE.

Inemenmut I1A-2pynner. O01mas XxapakTepUCTUKA MIEIOYHO3EMEIbHBIX METaUIOB U
MarHus Ha OCHOBAaHHMM TIOJIOKEHHUS B MEPUOAUYECKOW cucteMe siemeHToB JI.M.
MenneneeBa u crTpoeHuss atoMmoB. Kambimii, ero mnomydeHuwe, Qusnueckue Hu
XMMHUYECKUE CBOMCTBA. BaxkHeWlne COCOIUHEHUS KalblUsd, WX 3HAYEHUE U
npumeHeHue. Kanpuuii B mpupoje, ero OMoaoruyeckast poJib.

p-DJIEMEHTHI.

Anmtomunuii.  XapakTepUCTHKA  AJIOMUHHAS HA  OCHOBAaHUM  TOJIOKEHUA A
nepuoandeckor cucreme aneMeHTtoB J.M.Menaeneesa u CTpo€HHs aToMma.
[Tonyuenne, ¢u3Myeckue W XHUMHYECKHE CBOMCTBa alioMHUHUS. Baxueliue
COCMHEHUs QJIIOMUHHS, UX CBOMCTBa, 3HA4Y€HHWE U TIpuMeHeHue. I[IpuponHbie
COCMHEHUS AIIFOMUHUSL.

Yenepoo u kpemnuit. OOmas xapakTepuCTHKa Ha OCHOBAHUM HX TOJOXKEHHS B
nepuoanueckou cucreme .M. Menneneesa u ctpoeHus aroma. IIpocteie BemecTna,
oOpa3oBaHHbIE 3TUMHU 3JIeMeHTaMHu. OKCHUJIBI U THUIAPOKCHIBI YTIEpojia U KPEeMHHUSI.
Baxnelimue conu yroJibHOM U KpEMHUEBOM KUCIIOT. CHIIMKaTHAs MPOMBIIUIEHHOCTb.
T'anozenwvt. OOIIas XapaKkTEpUCTUKA TaJOT€HOB HAa OCHOBAaHWU MX TOJOXCHUS B
nepuoanveckon cucreme anemeHToB [[.M1.MenneneeBa u ctpoeHust aroMoB. ['anorensl
— MPOCTHIE BEIIECTBA: CTPOEHUE MOJIEKYJ, XMMHUYECKHUE CBOMCTBA, IMOJIYyYECHUE WU
NpUuMeHeHUE. BakHeilllme COeAMHEHMs TaJOr€HOB, WX CBOWMCTBA, 3HAYEHUE U
npuMeHeHue. ['amorensl B npupojie. bruomorndeckas posiab raJIoreHOB.

Xanvkozenwt. O01Ias XapaKTEPUCTUKA XaTbKOT€HOB HA OCHOBAHUM WX MOJIOKEHUS B
nepuoguueckon cucreme nsnemeHtoB J[.M. MenaeneeBa W CTpOCHMS aTOMOB.
XanpKoreHsl — MpocThie BemiecTBa. Amtorponusi. CTpoeHUE MOJIEKYJ aJUIOTPOIHBIX
Moaudukammii U ux cBoiicTBa. [lomydeHue W TMpUMEHEHWE KHUCIOpPOJa U CEpHI.
XaabKOTeHBI B PUPOJIE, UX OMOJIOTHYECKasi POJIb.

Inemenmuvt VA-epynnei. OO0mias XapakTepUCTUKA JJIEMEHTOB JTOW TPYIIbBI Ha
OCHOBaHMU MX MOJIOKEHUS B IIeprHoANYECKOr cucteMe sneMeHToB JI.1. MenneneeBa u
ctpoenus atomoB. CTpoeHHE MOJIEKYJIbl a30Ta W aJUIOTPOIHBIX MOAM(PUKAIIHIMA
dbochopa, ux Qusnueckue M XUMUYECKHE CBOWCTBA. BomopoaHbie coeauHEHUs
sanemMeHTOB VA-rpynmnbl. OKcuIbl a30Ta U pocdopa, COOTBETCTBYIOIINE UM KUCIOTHI.
Comu »tux kucinor. CBOWMCTBa KHUCIOPOJHBIX COCIMHEHUN a3zoTa u Qocdopa, UX
3Ha4YeHUE U MpuMeHeHue. A30T u pocdop B npupoje, ux Ouogorudeckas poib.
Inemenmuvt IVA-zpynner. OO1as XapakTepUCTUKA SJIEMEHTOB O3TOM TPYIIBI Ha
OCHOBAHMU X MOJIOKEHUS B IIeprUoAnYECcKor cucteMe aneMeHToB JI.1. Menneneesa u
CTPOEHHMSI aTOMOB. VYriepod U ero amiorponusa. CBoilCTBA aJJIOTPOIHBIX



MoauduKauii yriepoaa, WX 3HaYeHHWE W TpuMeHeHue. OKCUAbBl U TUAPOKCHIIBI
yriiepoja U KpEeMHHs, UX XUMHUYecKhe cBoicTBa. ColM YroJibHOM M KPEMHHEBBIX
KHCJIOT, WX 3HA4YCHHWEe W TpuMeHeHwe. [IpupomooOpasyromias poiib yriepoda s
YKABOM Y KPEMHHS - JJIs1 HEKUBOU MIPUPOJBI.

d-DneMeHThL.

Ocobennoctu ctpoenus aromoB d-anemenToB (IB-VIIIB-rpymnm). Meas, IMHK, Xpowm,
KEJe30, MapraHel] Kak MpoCThIe BEIIECTBA, UX (PU3MUECKHE U XMMUYECKUE CBOICTBA.
Haxosxnenue 3TuX MeTaioB B IPUPOE, UX MoidydeHue u 3HadeHue. Coenunenus d-
AJIEMEHTOB C Pa3JIMYHBIMU CTEIICHSIMU OKUCIIEHUA. XapaKTep OKCUAOB U TUAPOKCUIOB
ATUX HJIEMEHTOB B 3aBUCUMOCTH OT CTENIEHU OKHCIICHUSI METaJlja.

Hemoncmpayuu. Konnekuuu TPOCTHIX BEIIECTB, OOpPa30BaHHBIX >AJIEMEHTAMU
Pa3JIMYHBIX JJIEKTPOHHBIX ceMeicTB. KoiuleKuuu MHUHEpaJoB M TOPHBIX MOPOA.
[lomyyeHnue amaoTpomHbIX MOAU(MUKALIUN KUCI0poaa, cepbl, pochopa. Xumuueckue
CBOMCTBA BOAOPOa, KUCIOPO/ia, cephl, pocdopa, raloreHoB, YIiiepo/a.

Oxkcupsl cephl, a30Ta, YIiiepoja, Kejiae3a, Mapraiia, MeJy ¢ pa3IundHbIMU CTEIICHIMU
OKHCJICHMSI, MX CBOMCTBA.

I'mapokcuasl cepwl, Xpoma, MapraHiia, jkejie3a, MeAu, allOMUHUS U IIMHKA, HX
MOJIYyYEHHE U XUMUYECKHUE CBOICTBA.

Jlabopamopnwie onvimel. VI3yueHue CBOWCTB MPOCTHIX BEIMIECTB U COCAMHEHUN S-
AJIEMEHTOB.

N3ydeHne CBOMCTB MPOCTHIX BEUIECTB U COCIUHEHUI P-3JIEMEHTOB.

N3yyenue CBOMCTB MPOCTHIX BEIIECTB U coeauHeHuit d-snemenToB. Ilpakmuueckue
3aHAMUA:

[TonyueHnne ruIPOKCUIOB AIFOMUHHUS U ITUHKA U UCCIIEAOBAHNE UX CBOMCTB.
[Tonyuenue u ucciaeaoBaHuEe CBOMCTB OKCUJIOB CEpHI, yriiepoa, hocdopa.

2.13. Xumus B ’KU3HHU 001IECTBA

Xumua u npou3eoocmeo. XUMHUYECKAs] TPOMBINUIEHHOCTh UM XUMHUYECKHE
TexHoJiorud. CpIppe 11 XUMUYECKOW MPOMBIIUICHHOCTH. Boga B XUMHUUYECKOH
MPOMBINICHHOCTH. DHEPrusl JUIsl XUMUUECKOTO MPOU3BOJCTBA. HayuHble MPUHIIUIBI
XUMHYECKOTO MPOU3BOJACTBA. 3alllUTa OKPYXAIOIIEH cpelbl U OXpaHa TpyAa MpHU
XUMHUYECKOM TMpou3BoJcTBE. (CHOBHBIE CTagUM XUMHUYECKOTO TPOU3BOACTBA.
CpaBHeHHE MPOU3BOICTBA aMMHAKa U METAHOJIA.

Xumusn 6 cenbckom xo3aucmee. XuMu3alus CEJIbCKOTO X0351MCTBA U €€ HAIIPABJICHUS.
Pactenus u mouBa, MOYBCHHBIM IOTVIOMIAIOIMIMN KOMIUICKC. YJIOOpEHHS H HX
knaccudukanusa. XUMHUYECKHE CPEICTBAa 3alUThl  pacTeHuil. OTpHIlaTeNbHbIE
MOCJENCTBUSI TPUMEHEHUS TMEeCTUIMIOB u Ooppba ¢ HuUMH. XUMHU3AIMSL
YKUBOTHOBO/ICTBA.

Xumua u 3IKkonozusa. XUMHUYECKOE 3arps3HEHHE OKpyxkarolei cpenpl. OxpaHa
rugpocepbl OT XHUMHUYECKOTO 3arpsi3HeHus. OxpaHa TMMOYBBI OT XHUMHUYECKOTO
3arpsizHeHusi. OxpaHa atMocepbl OT XUMHYECKOro 3arpsisHeHus. OxpaHa (iopsl u
(ayHbI OT XMMHUYECKOTO 3arpsi3HEHUSI. BUOTEXHOIOTHS 1 TeHHasl WHXKEeHEepUs. Xumus
U noeceOHe8HAsn McU3HL uenoeéexka. JlomamHss anTeka. Moromue U YHUCTALIUE
cpeactBa. CpenctBa 60pbObI C OBITOBBIMH HACEKOMBIMU. CpeIcTBa TMYHON TUTUEHBI U



KOCMETUKH. XUMHUSI U Tuia. MapkupoBKa yHNaKOBKA MHUIIEBBIX M THTHEHUYECKUX
MPOAYKTOB U YMEHUE UX YUTATh. DKOJOTHUS KUIUIIA. XUMHUS U TCHETUKA YeTIOBEKa.
Hemoncmpayuu. Moaenu npous3BOJCTBA CEPHOM KHUCIOTHI M amMMmuaka. Komnekius
ynoOpeHuit u nectTunumoB. OOpa3ilbl CPeACTB OBITOBOM XMMHHM M JICKAPCTBEHHBIX
penapaTos.

Ilpakmuueckue 3anamun: O3HaKOMIJICHHUE C KOJUICKIIUEH YIOOPEHUH U MECTULIUIOB.
O3HakomIIeHHE ¢ 00pa3liaMu CpeJICTB OBITOBOM XMMUU U JIEKAPCTBEHHBIX MPEMAPaTOB.
IIpuMmepHbIe TeMbI pepepaToB (JOKJIAA0B), HHANBHAYAJIbHBIX POEKTOB

] bBUOTEXHOJIOTHS ¥ TeHHAasi MHXXEeHepUsl — TeXHoIorun XXI Beka.

[1  HaHoTexHoJOrMsI KaKk IPUOPUTETHOE HANPABJICHHE pa3BUTUA HAYKH H
npou3sBojicTBa B Poccniickon Penepanun.

[} CoBpemMeHHBIE METOIbI 00€33apasKuBaHUS BOJBI.

[J AlymoTponust MeTaloB.

] J)Kusnb u aesarenpHocts .M. Menaeneena.

) «IlepronnueckoMy 3akOHY OyAyllee He TPO3UT pa3pyLICHUEM. ...

[ Cunte3 114-ro anemenTa — TpuyM@ pOCCUUCKHUX (PU3UKOB-IEPIIUKOB.
] 30TOmBI BOHOpOAA.

] Ucnionp30BaHKe paAMOAKTUBHBIX H30TONOB B TEXHUYECKUX LIEIISX.

] PeHTreHoBCKOE HU3JIYHCHHUEC U €T0 UCIIOJIb30BAHHE B TCXHUKE U MCIUTIUHC.
IIna3sma — YETBCPTOC COCTOAHNEC BCUICCTBA.

1 AMopHBIe BeniecTBa B IPUPOJE, TEXHUKE, OBITY.

[J OxpaHa OKpy»Karollel cpenbl OT XMMHYECKOro 3arpsi3HeHus. KosmuecTBeHHBIE
XapaKTEPUCTHUKU 3arPA3HEHUS OKPYKAIOIIEN CPEMBI.

[ IIlpumenenne TBepOTO U Ta3000pa3Horo okcuaa yrieponaa (IV).
[] 3ammTa 030HOBOTO SKpaHa OT XUMUUYECKOTO 3arps3HEHUS.

[1  TI'pybomucnepcHble CHCTEMBI, WX KJIacCU(UKAIUI W HUCIOJNb30BaHUE B
poheCCUOHATIBHON JIEATEIIbHOCTH.

] KocmeTrnueckue renu.

] IlpuMeHeHHe CYCEH3U U SMYJIBCUI B CTPOUTENLCTBE.

] MuHepaJbl ¥ TOPHBIE TOPOJIBI KAK OCHOBA JIUTOC(HEPHI.

[J PacTBOpBI BOKpYT Hac. Tumel pacTBOpPOB.

] Boza Kak peareHT u Kak cpefa sl XAMHYECKOro mpouecca.
[ XKuznb u gesitenbHocTh C. AppeHunyca.

[J Bkiag oOTEYECTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPUU DJIEKTPOJIUTHUYECKOU
JMCCOLIMALIAM.

[J YcTpaneHue xeCTKOCTH BO/bI Ha MPOMBIIIICHHBIX MPEIIPUSTUIX
e CepHas KHCIIOTa — «XJ1€0 XUMUYECKON MPOMBILIUIEHHOCTH.

1 MUcnionb30BaHre MUHEPATBLHBIX KHCJIOT HA MPEANPHUATUSIX Pa3InUHOTO TPODUIIS.
[J OKcuibl U COJM KaK CTPOUTENIbHbIE MaTepUaIbl.



] UcTopus rumca.

[J TloBapeHHast COJIb KaK XUMUYECKOE ChIPbE.

) MHoronmkuii kapOoHaT Kajdblus: B IPUPOJIE, B TPOMBIIIUICHHOCTH, B OBITY.
[ Peak1iuu ropeHusi Ha MIPOU3BOJICTBE U B OBITY

[J BupTyasibHOE MOJETMPOBAHNE XUMUYECKUX TPOIECCOB.

] D1eKTpoan3 pacTBOPOB 3JIEKTPOIUTOB.

[ D1eKTpoan3 paciljiaBOB 3JIEKTPOJIUTOB.

] TlpakTuyeckoe MpuUMEHEHHEe DJeKTpoin3a: pa@UuHUpPOBAHUE, TaIbBAHOIUIACTHKA,
rajbBaHOCTETHUSI.

[J McTopus moJly4eHUs U MPOU3BOJICTBA ATFOMUHUS.
[ DAeKTpOoAUTHYECKOE MOJyUeHHE U paQuHUPOBAHKUE MEIH.
(] 7)Kusnb u aesarenbHocThb [, JIPBH.

[ Posib MeTaJIOB B UCTOPUH Y€JIOBEUECKON IIUBUIIU3ALUH.

Uctopust oreuecTBeHHOW yepHOUW MeTauryprur. COBPEMEHHOE METAJUTyprudecKoe
ITPOU3BOJICTBO.

[J Wcropusi OT€UECTBEHHOW LBETHOW MeTa/ulypruu. Poib MeTaqioB U CIJIaBOB B
Hay4YHO-TEXHUYECKOM ITporpecce.

[} Koppo3ust MeTasioB U ciocoObl 3aIUThI OT KOPPO3UHU.
[} NHepTHBIE nin OIaropoaHbIe Ta3bl.

'] Poxxnarommme
COJIV — TaJIOTCHBI.

[J VcTopus BEICKON CIIMYKH.

[J VcTopusi BOBHUKHOBEHUS U PA3BUTHUS OPTraHUYECKONH XUMUU.
[J XKuzub u gesitenibHOCTE A.M. byTieposa.

] Butanusm u ero kpax.

] PoJib 0OTeUeCTBEHHBIX YUYCHBIX B CTAHOBJICHUU U PA3BUTHH MI/IpOBOﬁ OpFaHI/IquKOﬁ
XHUMHU.

[1 CoBpeMeHHbIE MPEACTABICHUS O TEOPUH XUMUYECKOTO CTPOCHHSI.
[J DKoJIOTMYeCKrEe acleKThl UCITOIb30BaHusl YTIIEBOJLOPOIHOTO ChIPHSI.

[J DKOHOMHUYECKHE aCHeKThl MEXIYHAPOJHOIO COTPYAHUYECTBA MO HUCIOJIb30BAHUIO
YIJIEBOJLOPOAHOTO ChIPHSI.

] McTopust OTKPBITUS U pa3pabOTKK ra30BbIX M HEPTAHBIX MECTOPOKICHUN B
Poccuiickont denepanum.

] Xumust yrieBogopOIHOTO ChIphs U MOsi OynyIiasi mpodeccus.

[] YrieBogopoaHO€e TOMJIMBO, €ro BUJIbl U Ha3HAUEHUE.

] CUHTeTHYeCKHEe KayuyKH: UCTOPHS, MHOT0OOpa3ue U NepCreKTURHI.

[ Pe3anHOTEXHUYECKOE TPOU3BOJICTBO U €T0 POJIb B HAYUYHO-TEXHUYECKOM MPOrpecce.
] CBapouyHOE MPOU3BOJCTBO U POJIb XUMUH YTIIEBOJOPOIOB B HEll



e Hetb 1 ee TpaHCIOPTUPOBKA KAaK OCHOBA B3aMMOBBITOJHOTO MEXIYHAPOIHOTO

COTpYIHHYECTBA.

TEMATHYECKOE INTAHUPOBAHHUE

[Ipu peanmuzanuu cojepkanust oOEe00pa3oBaTeNbHON y4eOHON AUCIUIUIMHBI

«Xumusi» B npexaenax ocBoeHuss OIIOII CIIO na 0a3e OCHOBHOTO OOIIETO

oOpa3oBaHuMsl C TOJIydeHHeM cpeaHero obmero oOpasoBanus  (ITITKPC)

MaKcUMalbHas ydeOHas Harpy3ka 00y4aroIuXcsi COCTaBIISIET:

no mnpodeccusm CIIO ecrecTBeHHOHAy4HOrO Tpoduias MpodhecCHOHATHLHOTO

oOpazoBanust — 256 wyac. W3 Hux — ayauropHas (oOsi3aTenbHasl) Harpyska

oOyyarommxcsi, BKJIIO4asi J1a00paTOpHbIC OMbBITHI U MPAKTHUUYECKUE 3aHATHS(2S 4.), —

171 4ac.; BHEayquTOpHAs caMOCTOsITENbHAs paboTa CTYJAEHTOB - 85 Jac.
TemaTnyeckuil IaH

Ne | HaumeHoBaHue KosauvecTBo 4acoB
n/m | pazaesa (ecTecTBeHHOHAY4YHBII NMPOGUIb)
TeOpHUsl | MPAKT. | KOHTP.p. | UToro | cpc | Bcero
4acoB
BBenenue 1 - - 1 - 1
1.0pranuyveckasi XuMHusA 79 36 |115
1 | IIpenmer 8 2 - 10 3 13
OpraHUYeCKON XHMHUHU.
Teopus CTPOECHUS
OpraHUYeCKUX
COCIMHECHUH
2 |2.2. [Ipenenbhbie | 5 2 1 8 3 11
YTIEBOAOPOIBI
3 |[2.3. DOruneHoBBIE U |5 2 - 7 4 11
JIMCHOBBIC
YTIEBOAOPOIBI
4 2.4. Anetnnenosnsle | 4 - - 4 2 6
YTJICBOIOPO/IBI
5 |[2.5. Apomaruueckue | 4 - - 4 2 6
YTIEBOAOPOIBI
6 |2.6. [Tpuponnsie | 3 - - 3 2 5
UCTOYHUKH
YTJIIEBOJ0OPOIOB
7 |2.7. TuapokcuibHble | 6 1 - 7 3 10




COCIMUHCHUA

8 1.8. Anpmeruasl u |5 7 2 9
KCTOHBI

9 1.9. KapGonosrie | 5 6 4 10
KHCITOTBI 1 ux
TIPOU3BOTHBIC

10 | 1.10. YrmeBoabl 4 6 4 10

11 | 1.11. Amunsl, | 5 7 3 10
AMUHOKHCJIOTBI, OCIIKU

12 | 1.12. Azorconepxarue | 4 4 3 7
reTePOIUKINYECKUE
COCJIUHEHHSI.
HykenHOBBIE KUCTOTHI

13 | 1.13.  buonoruuecku | 4 6 1 7
aKTUBHBIC COCTMHCHUS

2. O0mas 1 HeOpraHu4vecKasi XuMusi 95 51 | 146
2.1 Xumuss — Hayka o | 2 4 3 7
BEIIECTBAX
2.2. CtpoeHue aToma 5 5 5 10

6 6 3 19

2.3.  Ilepmogmueckwuii
3aKOH u
MIEePUOTNICCKAST
CUCTEMa XUMHYECKHUX
AJIEMEHTOB J.A.
Mennaeneena
2.4 Ctpoenue | 8 9 4 113
BEIIECTBA
2.5 Ionumepsbl 4 4 3 7
2.6. HucniepcHbie | 2 2 4 6
CHUCTEMBI
2.7. Xumuueckue | 6 7 5 12




peaxIuu

2.8. PactBOpbI

2.9. OKuCIUTEIBHO-
BOCCTAHOBHUTEJILHBIE
peaKIuu.
DIEKTPOXUMUYECKUE
MPOIIECCHI

11 5

16

2.10. Knaccuduxarnms
BEIIIECTB. [Ipocteie
BelllecTBa

14

2.11. OcCHOBHEBIE
KJI1aCCBhI
HEOPraHUYECKHUX u
OpraHUYECKUX
COeIMHEHNH

13

2.12. XUMHUASA
DJIEMEHTOB

12 4

20

2.14. XumMus B XWU3HU
oOr1recTBa

3

9

Bcero:

136

25

10

171 85

256

XAPAKTEPUCTHUKA

OCHOBHBIX

AEATEJBHOCTU CTYAEHTOB

BUIOB

YUYEBHOM

Cooepotcanue 00yuenusn

Xapaxkmepucmuka
deamenvHocmu ooyuawouwezoca (Ha yposne

OCHO6HbIX

YueoHwvlx 0elicmaeuit)

6U006




Baxueitimue XUMHUYECKHe
MOHATHSA

» JlaBaTb OIpeneIcHUEe U ONEPUPOBATh
CIENYIOIIMMHA XUMUYECKUMU TOHATUSAMU:
BEIIECTBO, XHWMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHas U
MOJIEKYJISIpHAsT MAaccChl, HOH, aJUIOTPOINMS,
U30TOIIbI, XUMHYECKast CBSI3b,
AJIEKTPOOTPHULIATEIBHOCTD, BaJICHTHOCTb,
CTENEHb OKUCIIEHUS, MOJIb, MOJISIPHAsI Macca,
MOJISIPHBI O0OBEM Ta3000pa3HBIX BELIECTB,
BELIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO  CTPOEHHS,  PacTBOPHI,
IEKTPOJIAT U HEAJIEKTPOJIUT,
JIEKTPOJINTUYECKAS U CCOoIaIus,
OKHUCJIUTENb U BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAaHOBJICHHUE, TEIUIOBOU addext
pEeakMM, CKOPOCTh XUMHUYECKOM pPEaKLUH,
KaTanus, XUMUYECKOE paBHOBECHE,
YIJIEPOAHBI  CKeNeT,  (YHKIMOHAJIbHAS
IpyIIa, H30MepHUsl U TOMOJIOTHS

OCHOBHBIC 3AKOHBI XUMHWH

[J  ®opmyiupoBaTh 3aKOHBI COXpPaHEHUS
MAacChl BEIIECTB M IIOCTOSIHCTBA COCTaBa
BEILIECTB.

[J YcraHaBauBaTh NPUUYUHHO-CIICICTBCHHYO
CBSI3b MEXJY COJIEP/)KAHUEM ITUX 3aKOHOB U
HalMCaHWEeM  XUMHUYECKUX  GopMyna W
YpaBHEHUM.

l VYcranaBiauBath SBOJIIOLIMOHHYIO
CYIIHOCTh MEHJEJIECEBCKOM U COBPEMEHHOU
GbOpMYyJIUPOBOK  TEPUOJAMYECKOTO  3aKOHA
J.1. Mennaeneena.

l OOBICHATP  (PUBWYECKHA  CMBICI
CHMBOJIMKHU NEePUOANYECKON  TaOJHUIIbI
xuMudeckux snemeHToB JI.M. MeHpaeneeBa
(HOMEpPOB 3JIEMEHTa, Nepuojaa, TPyHIbl) U
YCTAaHABJIMBaTh  MPUYUHHO-CIIECJICTBEHHYIO




CBSI3b  MEXKJYy CTPOEHHEM  aroMa W
3aKOHOMEPHOCTSIMM  HM3MEHEHHS  CBOMCTB
AJIEMEHTOB U 00pa30BAHHBIX MMH BEIIECCTB B
MepUoJIax v rpymniax.

[J XapakTepu3oBaTh 3JIEMEHTbl MaJIbIX W
OOJIBIIUX TIEPUOJOB IO HX TIOJIOKEHUIO B
nepuoanueckon cucreme JI.M.Menneneena

OcHoBHBIE TCOPUHA XUMHUHN

= VYcraHaBIMBaTh 3aBHCHUMOCTb CBOMCTB
XMMHUYECKUX BEHIECTB OT CTPOCHUS ATOMOB
00pa3yroNMX UX XUMUYECKUX JIEMEHTOB.

= XapakTepu3oBaThb BAXXHCUIIHNE  THIIBI
XUMHUYECKHX CBSI3€d M OTHOCHUTCILHOCTH
9TOM TUIOJIOTHH.

=  OOBACHATH 3aBUCHUMOCTD CBOMCTB
BEIIECTB OT HX COCTaBa M CTPOECHUS
KPUCTAUIMYECKUX PEIIETOK.

=  @OopMyJHUPOBATH OCHOBHBIC ITOJOXKCHUSA
TEOPUU BJICKTPOJIUTUYECKON JTUCCOLUUALINN U
XapaKTEepU30BaTh B CBETE JATOW TEOPUHU
CBOICTBA OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX COCIUHEHHUM.

=  DdopmynHUpoBaTh OCHOBHBIE TMOJOKEHUS
TEOpUH XUMHUYECKOTO CTPOECHUS
OPTaHUYECKUX COCTMHCHUH u
XapaKTEepU30BaTh B CBETE OATOW TEOPUHU
CBOMCTBA OCHOBHBIX KJIACCOB OPraHHUYECKUX
COCJIMHCHMHU.

Basknelue BelllecTBa
MaTepHuaJbl

Hu

1 XapakTepu3oBaTb COCTaB, CTpPOCHHUE,
CBOMCTBA, IIOJYyYEHUWE W  NPHUMEHEHUE
BakHenmmx metamioB ( [A u I A rpynm,
aNIIOMUHUA, JKelle3a, a B ECTECTBEHHO-
HAy4YHOM TMpoduie ©  HEKOTopelx d-
AJIEMEHTOB) U UX COECIMHEHUHN.

1 XapakTepus3oBaTb COCTaB, CTpPOEHHE,
CBOMCTBa, TMOJY4YE€HWE U  MPUMEHEHHE
BakHeummx HemetayioB (VIII A, VIIA,
VIA rpynn, a Takke azora u Qocdopa,
yriaepoja M KpPEMHHs, BOAOPOJA) M HUX
COCIMHEHU.

1 XapakTepu3oBaTb COCTaB, CTpPOEHMUE,




CBOWMCTBA, TMOJYyYEHHE U MOPUMEHEHHUE
BAXKHEUIIINX KJIaCCOB YIJIEBOJAOPOIOB

(aKaHOB, [UKJIOATKAHOB, AJIKEHOB,
AJIKWHOB, apEHOB) M WX Han0oJIee 3HAYNMBIX
B HapOTHOXO3SHCTBEHHOM TUIaHEe
IIPE/ICTaBUTCIICH.

] B aHaJOTMYHOM KIIIOU€ XapaKTepu30BaTh
BaKHEHUILINX peJICTaBUTENEH IPyTUX
KJIaCCOB OpPraHUYECKUX COETUHEHMIA:
METaHOJ U ATaHOJ, CIOXKHBIC dPUPHI, KHUPHI,
MblIa,  anpaerujasl  (hopMmampierus |
aleTanbJerun), KETOHBI (atreTon),
KapOOHOBBIE KHUCJIOTHI (YKCyCHas KHUCIOTa,
VIS €CTECTBEHHO-HAYYHOTO npoduiis
MPEACTABUTENEH JPYruX KJIacCOB KHUCIOT),
MOHOcaxapuabl  (IJIIOKO3a),  JMCaxapH]ibl
(caxapoza), mnonucaxapuisl (KpaxmMai u
LEJUTI0I03a),  AHWIMH,  aMHHOKHUCIOTHI,
OeNIKM, HUCKYCCTBEHHbIE M CHHTETHYECKHE
BOJIOKHA, Kay4yKH, IIJIaCTMACCHI

XVMMHYECKHUH A3BIK M CHMBOJIMKA

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

[J Ha3biBaTh H3y4eHHBbIE BellleCTBA IO
TPUBUATHHOU W MEKTyHapOIHOM
HOMEHKJIaType M OTpaXkaTb COCTaB JTUX
COCMHEHUHA C TIOMOLIBKD XUMHYECKHUX
dbopmy.

] OtpaxaThb XUMHYECKHE TMPOLECChl C
ITOMOIIBIK YPAaBHEHNUN XUMUYECKON PEaKIUN

XuMu4ecKue peakiuu

(1 OOBSICHATH CYIIHOCTb XUMHYECKHX
IIPOLIECCOB. Knaccudunmponatb
XUMUYECKHE peakluud MO0  Pa3IuYHbIM
IpU3HAKaM: YHUCIYy U COCTaBy NMPOAYKTOB U

pEareHToB, TEIUIOBOMY abdexry,
HaIpaBJICHUIO, dbaze, HaJINYHUIO
KaTajau3aTopa, M3MEHEHUIO CTENeHeR
OKHCJICHUS JJIEMEHTOB, 00pa3yomux
BEILECTBA.

] YcTaHaBauBaTh IMPpU3HAKN O6H_ICFO u




pPa3IMYHOrO B THUIOJOTMHM PEAKUMA IS
HEOPTaHUYECKOU U OPTaHNYECKON XUMUMU.

1 Knaccuduuuposars  BellecTBa U
IIPOLIECCHl € TOYKM 3PEHUSI OKUCIICHMS-
BocCTaHOBJICHMs. (COCTaBIsATh yYpaBHEHHUS
peaKknmii ¢ MOMOILIBI0 METOJA AIEKTPOHHOIO
OanaHca.

(1 OOBACHUTb 3aBUCHUMOCTb  CKOPOCTH
XUMUYECKOM  peakuMu U IOJIOKCHMS
XUMHUYECKOTO PABHOBECHS OT

pa3INyYHbIX (PaKTOPOB

XUMHYECKUI IKCIIEPUMEHT

BpIMONHATE XMMHYECKUH 5SKCHEPUMEHT B
IOJJHOM  COOTBETCTBMM C  IIpaBUJIaAMHU
0e30I1acHOCTH.

= HabGmronats, pUKCUpPOBATh U OMHUCHIBATH
pEe3yIbTaThl IIPOBEJICHHOTO YKCIICPUMEHTA.

Xumnueckas uHpopMauus

ITpoBOIUTH CaMOCTOSATEIbHBIN MIOUCK
XUMUYECKON uHbopMaIuu c
HCTIOJIb30BAaHUEM PA3JUYHBIX HCTOYHHUKOB
(HaAy4HO-TIOMYJISIPHBIX U3JIaHuH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECypcOB
WNurepHerta);

"  JCIOJIb30BaTh KOMIIBIOTEPHbIC
TEXHOJIOTUU JJisi 00pabOTKM | Tepenayu
XUMHYECKOM uHbopMaIuu U ee
IPEJICTABIICHUS B PAa3INYHBIX (hopmax

Pacuersl 1o XUMHUYECKUM
(¢opmyiam ¥ ypaBHEHUAM

1 YcraHaBiuBaTh 3aBUCHUMOCTD MCXKIAY

Ka4eCTBEHHOU u KOJIMUECTBEHHOU
CTOPOHAMH  XHUMHYECKHMX  OOBEKTOB |
MIPOLIECCOB.

[] Pemars  pacdeTHble  3amauum 1O
XUMHYECKUM
dopMysaM U YpaBHEHUSIM




IIpodunbHoe U

npogdeccunoHaNbLHO 3HauuMoe | [/  OOBSACHATH  XUMUYECKHE  SIBJICHHSI,
coJep:KaHue MPOUCXOSIINNE B TPUPOAE, OBITY W Ha
IPOU3BOJICTBE.

[1 OnpenensTh BO3MOXXHOCTH TPOTEKAHUS
XUMUYCCKUX TIPEBpAlICHU B Pa3IuYHBIX
YCIIOBHSIX.

(1 CoOmonath mpaBwiia 3KOJOTHYECKH
IPaMOTHOTO TIOBEICHHS B OKPYXKAIOIICH
cperne.

[  OueHuBarb BIHMSHUE XUMHYECKOIO
3arpsiI3HCHHS  OKpYXKalomed  cpembl  Ha
OpraHWU3M 4YEeJIOBEKa W JPYrUe IKHUBBIC
OpTaHU3MBI.

] CoOmomath TmpaBuiaa  0e30MacHOro
oOpamieHuss ¢ TOPIOYMMH W TOKCHUYHBIMH

BEILIECTBAMHU, 71a00paTOPHBIM
000py/TIOBaHUEM.
[] I'oToBUTH pacTBOpPEL 3aJaHHOM

KOHIIEHTpAIMH B OBITY U Ha MIPOU3BOICTBE.

[J KpuTHuecKku OLEHUBATh IJOCTOBEPHOCTH
XUMUYECKON MHGOpPMAINK, TOCTyMNarouei
U3 pa3HbIX HCTOYHUKOB

YUYEBHO-METOJANYECKOE n MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHWE ITPOTI'PAMMBI YUYEFHOM JTUCIUTIIMHBI «XUMMST»
OcBoenune mporpamMmbl y9eOHON JUCHMIUIMHBI « XUMHS»)» MPEANojaraet Haauuue B
npodeccuoHaNbHOM oOpazoBarenbHOI OpraHu3aluy, pean3yronen
00pa3oBaTeIbLHYIO MPOTPAMMY CPEIHEr0 O0IIero oOpa3oBaHUs B IpejeiaaX OCBOCHHS
OIIOIT CIIO na ©6a3e ocHOBHOro oOmero oOpa3oBaHus, KaOWMHETa XHUMHUHU C
naboparopueld W J1aOOPaHTCKOM KOMHATOM, B KOTOPOM HWMEETCS BO3MOXKHOCTH
obecrnieunTh CBOOOIHBIN NOCTyN B IHTEpHET BO BpeMsi y4eOHOTO 3aHATHS U B MIEPUO]T
BHEYUYEOHOM JEATEIBHOCTH 00YHaIOIIUXCSl.

[Tomemenne kabuHeTa JOJDKHO  YJOBJETBOPSATH  TPEOOBAaHUSIM  CaHUTAPHO-
snuaemMuosiornueckux mnpaBus W HopMmatuBOoB (CanlluH 2.4.2 No 178-02), u
OCHAIIIEHO TUIOBBIM O00OPY/IOBAaHUEM, YKA3aHHBIM B HACTOSAIIUX TPEOOBAHUSAX, B TOM
qyclie CHeUUAIU3UPOBAHHOW y4yeOHOM MeOenpl0o U cpeAcTBaMH  OOy4YeHUS,
JIOCTaTOYHBIMH JIJ151 BBITIOJTHEHUSI TPEOOBAaHUI K YPOBHIO MTOATOTOBKU 00YyJarOnuxcsi2.



B xabunHeTe MODKHO OBITH MYJIBTUMEIUIHOE 000PYI0BaHUE, TIOCPEICTBOM KOTOPOTO
YYACTHHKM 00pa3oBaTEIbHOrO Ipolecca MOIYT NPOCMaTpuBaTh BU3YaJIbHYIO
nH()OPMAITHIO 110 XUMHH, CO3/1aBaTh MPE3CHTAINH, BUICOMAaTePUAIbI U T.1I.

B cocraB y4eOHO-METOIMYECKOr0O M MaTe€pUaIbHO-TEXHUYECKOIO OCHALICHUS
KaOWHeTa XUMHUU BXOJISAT:

[} MHOTO()YHKITHOHATBHBIN KOMITJIEKC TTPETIOIaBaTEeIs;

0 HaTypaJIbHBIC O6’beKTBI, MOACIIN, HpI/I60pBI nu Ha60p51 JJ1s1 IIOCTaHOBKH

JEMOHCTPALlMOHHOI'0 M YYEHUYECKOI'0 IKCIIEPUMEHTA,;
[ meyaTHbIe U KPaHHO-3BYKOBBIC CPEICTBA OOyUCHNS,

[J cpencTBa HOBBIX HH(POPMAIIMOHHBIX TEXHOJOTHIA;

] peakTuBHI;

[J mepe4yHr OCHOBHOM U IOMOJHUTENLHON yUeOHOI IuTepaTyphl;
[} BcmoMoraTenbHOe 000py/I0BaHUE U HHCTPYKIIUH;

[ oubnuoTeuHbiil hoH.

B OubnanoreuHslii (oHA BXOAAT YYEOHUKH M YYEOHO-METOIUYECKHUE KOMILIEKTHI
(YMK), pexkoMeHaoBaHHbIE WJIM  JONYIICHHBbIE  JJII  HCIOJIb30BaHUS B
npo¢heCCUOHAIBHBIX 00pa3zoBaTeIbHBIX OpraHu3aIusiX, peanu3yrnmx
00pa3oBaTEIbHYIO MPOrPAMMY CPEIHETO O0IIero o0pa3oBaHus B Mpejeiax OCBOCHHUS
OIIOIT CTIO na 6a3e 0CHOBHOT0 00I11IETr0 0Opa30BaHUsI.

bubmuoreunbiit  GoOHJ MOXKET OBbITh JOMOJHEH XUMHUYECKOW HSHIIUKIONEIUEH,
CIIPaBOYHUKAMU, KHUTAMU JJIsl YTEHUS IO XUMUHU.

B mporecce ocBoeHMsI MpOTpaMMbl y4E€OHOM MUCHUILIUHBI «XHUMHUS» CTYIACHTHI
JOJKHBI MMETh BO3MOXKHOCTH JIOCTYINAa K AJIEKTPOHHBIM Y4YEOHBIM MaTepuaiam Io
XUMUHU, UMEIOIIMECS B CBOOOJHOM JOCTyne B cucreme HHTepHET (IIeKTPOHHBIE
KHUTH, IPAKTUKYMBI, T€CThI, MaTepuaibl EI'D u ap.).
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