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Pabouas mporpamma obmieoOpazoBarensHoi yaeOHO# mucrurumabl OAI1. 13 «Xumus
npennasHadena it peanmmzanuud OITOIT CITO Ha 6a3e OCHOBHOTO 00mIero oOpa3oBaHUs C
OJIHOBPEMEHHBIM TIOJIYUEHHEM CpeaHero obiero obpaszoBanus. [Iporpamma paspaboTaHa ¢
yuerom dDenepanbHoro 3akoHa Poccuiickoit @enepaunu ot 29 nexadbps 2012 r. Ne 273-03 «O6
obpazoBanuu B Poccutickoii @enepamnum» (B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016), npukaza
MunuctepctBa obpazoBanus u Hayku P® ot 31 nexabps 2015 r. N 1578 "O BHecenuu
M3MEHEHUN B (eiepalibHbIM roCcyJapCTBEHHbINM 00pa30BaTEeNbHbIN CTaHAAPT CPEAHEro OOIIero
00pa3zoBaHus, YTBEPKICHHBIN TpUKa3oM MuHHCTEpCTBa 00pa3oBaHUs M Hayku Poccuiickoi
Oenepauuu ot 17 mas 2012 r. N413", [IpumepHoii 0CHOBHOM 00pa30oBaTEIbHON MPOrpaMMoOit
cpenHero ob6mero oopasoBanus. //Omnobpena pemenneM ¢GeaeparbHOTO YIeOHO-METOINIECKOTO
o0bemuHeHns Mo obmemy oOpazoBanuio (mpoTokos oT 28.06. 2016 . Ne 2/16-3) Ha OcHOBe
MpPUMEpPHOl MporpaMMbl  00II€00pa3oBaTeNbHON y4eOHON AUCHUIUIMHBI «XUMUS»  JUIS
npodeccnoHaNBHBIX 00pa3oBaTenbHBIX opranuzanuid, aBTopbl: O.C. 'abpuensH, mpodeccop
Kaeapsl  ecTeCTBEHHO-3KOJOrMdeckoro  oOpazoBanus  llemarormueckoit — akameMuu
MOCJIETUIUIOMHOTO 00pa3oBaHMsl, K. M. H., Mpodeccop, 3aciayKeHHbI yuutens PD; W.T.
OctpoymoB, mpopekrop mo HayuyHol padote ®I'BOY BO «CapaToBckuii rocynapCTBEHHBIN
TeXHUYECKUU YHUBepcuTeT uMenu [ arapuna FO.A.»), 1. XxuM. H., ipodeccop, peKOMEHI0BaHHOU
OI'AY «DUPO», mpotokosn Ne3 ot 21.07. 2015 r., m TpeboBanmii ®I'OC CIIO mo
cnennanbHocTl  43.02.15 TloBapckoe UM  KOHAMTEPCKOE JEJO, YTBEPKIEH MPHUKA30M
MunucrepctBa obpazoBanuss u Hayku PD ot 9.12. 2016 r. Ne 1565, 3apeructpupoBad B
Muntocte PO 20.12. 2016 1. Ne 44828.; 1 eCTeCTBEHHOHAYYHOTO Tpoduiis mpoecCHOHAIBHOTO
o0OpazoBaHwUsI.

Opranuzanus  pa3paboT4YMK: TOCYJapCTBEHHOE  OrojkeTHoe  mpodeccuoHambHOe
oOpa3zoBatenbHOE yupexaeHue KpacHomapckoro kpas « ApMaBUPCKUN TEXHUKYM TEXHOJOTUHU U
CepBHCAY.

PazpaboTumk: MaxoBa M.A.
npenoaasarens ' BIIOY KK ATTC

PenienseHTsr: Kospura E. B. Jlonent kadpenps! mamuHoctpoeruss AMTU (¢dpunnan)
KyoI'TY kanmuaaT XMMHUYECKHX HAYyK, KBAIHU(UKAIM 110 TUIUIOMY: XUMHK

3amuxoBckas E.H. IIpenonaBarens xumum Beiciien kareropuu ['BIIOY KK
«ApMaBUPCKUH IOPUINYECKUI TEXHUKYM»
KBanuduxanus no JumioMy: XUMHK
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1. HOACHUTEJIBHAS 3AIINCKA

[IporpamMmma o06mieoOpa3oBaTeIbHON  Yy4EOHOM JTUCHUIUIUHBL  «XUMUS»
npeaHa3HadeHa IS W3YYeHHS XUMHH B MPO(eCcCHOHATBHBIX 00pa30BaTEIbHBIX
opranmzamuax CIIO, peanusyrommx 00pa30BaTENbHYIO MPOTPaMMYy CpPEIHETO
oOmero o0pa3oBaHMsl B Tpeleraax OCBOCHHS OCHOBHOH mpodeccHOHaTbHOM
obpazoBatenbHoil mporpammbl CIIO (OIIOIT CITIO) Ha 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHMs TPU MOATOTOBKE KBaTM(UIIUPOBAHHBIX CHEIHAIUCTOB CPEIHEro
3BEHa.

[Iporpamma  paspaborana Ha ocHoBe TpeboBanuii @OI'OC cpegnero
o0mero 00pa30BaHUs, MPEIBABISIEMBIX K CTPYKTYpE, COACPKAHHUIO W
pe3ysbTaTaM OCBOEHUS y4eOHOW IUCHUIUIMHBI «XUMUs», ¢ ydeToM [IpumepHoii
OCHOBHOW 00pa3oBaTeNIbHON TPOTpaMMBI  CpeAHEro o00Imero oOpa3oBaHMUS,
0J100peHHO peleHrneM (enepanbHOro yaeOHO — METOIUYECKOTO 00BETUHEHUS T10
obmemy o6pazoBanuio (mpotokos ot 28.06.2016 Ne 2/16 — 3), B COOTBETCTBHH C
PekoMeHanussMu 10 OpraHu3aIiy MOJIyUYeHHs] CPEIHEro o0IIero oopa3oBaHus B
npenenax OCBOCHHsI 00pa30BaTENbHBIX MPOTpaMM CpeaHEro NnpodecCHoHaIbHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro oOpa30BaHHS C y4eTOM TpeOOBaHUMA
denepanbHbIX TOCYJAPCTBEHHBIX O0PAa30BaTENbHBIX CTAHAAPTOB M MOJIy4aeMOU
npodeccud WM CHEeNMHAIBHOCTH CPEIHEeT0 MpodecCHoHaILHOTO 00pa30BaHMUs
(muceMo JlemapTaMeHTa TOCYAapCTBEHHOW TONUTUKM B cdepe MOATOTOBKH
pabounx kaapoB u JIIIO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259).
PabGouyass mporpamma OpHEHTHpPOBaHAa Ha JOCTIDKEHUE CIEIYIOIUX LeJeil:
- ¢opMupOBaHHE YMEHHUS OLIEHUBATh 3HAYUMOCTh XHUMHUYECKOTO 3HAHMS IJif
KaXXJ0T0 YeJIOBEKa;

- (hopMHUpOBaHUE LEIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUH B CO3JaHUU

COBPEMEHHOM €CTeCTBEHHOHAYYHOU KapTUHBI MUPA;



- (dopmupoBaHHEe yMEHUSI OOBACHITH OOBEKTHI U MPOLECCHl OKPYKAIOIIEH
NEUCTBUTEIIBHOCTU: IIPUPOJHOM, COLMAIBHOMN, KYJIbTYPHOU, TEXHUYECKON CpELbl,
WCIIONB3YS IS 9TOTO XUMUYECKUE 3HAHUS;

- pa3BUTHE YMEHUH pa3nuyarth (aKTbl M OLEHKHU, CPAaBHUBATh OLIEHOYHbBIE
BBIBOJIbI, BHUJAETh HX CBSI3b C KPUTEPUSMH OLEHOK M CBSI3b KPUTEPUEB C
ONpEJICICHHOM CUCTEMON IIeHHOCTeH, QopmynupoBaTh M  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

- npuobpereHue OMbITa pa3HooOpa3HOil  JEeSATENbHOCTH, [O3HAHUA W
CaMOITO3HAHMS; KJIIOYEBBIX HABBIKOB, MMEIOIIUX YHHUBEPCAIIBHOE 3HAYCHHUE IS
pa3IUYHBIX BHUAOB JI€ATENBHOCTH (HABBIKOB peHIEHUS NpoOJieM, TPUHATUSA
pelieHuii, moucka, aHaiau3za M o0paboTku WHGOPMAIMK, KOMMYHUKATUBHBIX
HABBIKOB, HaBBIKOB HW3MEPEHUN, COTPYIHUYECTBA, OE30MACHOTO OOpalleHHs C

BCIICCTBAMU B HOBCC)IHGBHOﬁ }KI/I3HI/I).



2. OBIIIASI XAPAKTEPUCTUKA YUEBHOW TUCIUATLJIMHBI

X¥UMHST — 3TO HayKa O BEIIECTBAaX, MX COCTaBE U CTPOCHUH, CBOMCTBAX W
MPEBPAIICHUAX, 3HAYCHUH XHUMHYECKUX BEIIECTB, MATEPUAJIOB W IPOIECCOB B
MPaKTUYECKON JesTeNnbHOCTH uenoBeka. CoaepxanHue o0011eo0pa3oBaTeIbHON
y4eOHOW MWCHMIUIMHBI «XUMUS» HAIMpaBiICHO HAa YCBOCHHE OOYYaIOIIUMHUCS
OCHOBHBIX TIOHSTHH, 3aKOHOB U TEOPU XUMHUU; OBJIAJICHUE YMEHUSIMH HAOJFOIATh
XUMHYECKUE SIBJICHUS, TIPOBOJWTh XHMHYCCKHUH OKCIICPUMEHT, IPOU3BOIUTH
pacyeTbl Ha OCHOBE XMMHYECKUX (POPMYJI BEIIECTB M YPAaBHCHHH XUMHUYECKHX
peakumii. B mporecce wu3ydeHHS XUMHH Y OOydYaroniuxcs pa3BUBAIOTCS
NO03HABATEIbHBIC MHTEPECHl W MHTE/UICKTYaJIbHbIC CITOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSITCJIbHOM TPHOOPETCHUsST 3HAHWKW 10 XHMHH B COOTBETCTBHH C
BO3HUKAIONIUMHU  JKU3HCHHBIMH  TIpoOJeMaMH,  BOCIHTHIBAETCS  OEpeKHOE
OTHOIICHHUS K TPUPOJIC, MOHWMAaHUE 370pPOBOr0 o0Opa3a >KHU3HH, HEOOXOIUMOCTH
IpeayNpeKIeHUs SBICHUI, HAHOCSIIUX BpPEJ 3M0POBBI0 M OKpYXKAIOIIEH cpene.
OHM OCBaMBaIOT MPHUEMBI TPAMOTHOTO, 0€30MaCHOTO MCIOIB30BAHUS XUMHUYECKHIX
BEIIECTB M MAaTepUaloB, NMPUMEHSIEMBIX B OBITY, CEJIbCKOM XO3AHCTBE M Ha
IPOM3BOJICTBE.

[Ipu cTpyKkTypupOBaHMHM COJACpP)KaHHS OO0IIE00pa3oBaTEILHON YyUeOHOM
OUCHMIUIMHBL 11  Mpo(ecCHOHANBHBIX ~ 00pa30oBaTEeNbHBIX  OpraHU3aIui,
peanu3yomux o0pa3oBaTeIbHYI0 IPOrpaMMy CpPEIHEro o0Iiero oOpa3oBaHHS B
npenenax ocBoenuss OIIOII CIIO wa 6a3e ocHOBHOro oOImero oo6pa3oBaHws,
VUHUTHIBAJaCh OOBEKTHBHAS peajbHOCTh — HEOONBIIOW 00bEeM Yacos,
OTIIYIICHHBIX HA U3YYCHHE XUMHH M CTPEMJICHUE MAaKCHMAJIbHO COOTBETCTBOBATH
uaesM  pasBuBaromero  oOydenus. [loaTomy  TeopeTwueckwe  BOIPOCHI
MaKCUMaJIbHO CMEIIEHbl K Hadaly W3Y4YeHUS JUCIUIUIMHBI, C TEM YTOOBI
MOCJICYIONNI (haKTUYECKUIT MaTepuan paccMaTpUBAJICS HA OCHOBE HM3yYCHHBIX
Teopuid. Peanmzanus neAyKTUBHOTO TOIXO0/a K M3YyYEHUIO XUMHUU CIOCOOCTBYET
Pa3BUTHIO TAKWX JIOTMYECKUX OIEpariid MBIIUICHUS, KaK aHaliu3 ¥ CHHTE3,
00001IeHne W KOHKpPETH3allus, CpPaBHEHWE U AaHAJOTHS, CHUCTEMAaTH3alus W

kiaccudukanus u ap. M3ydenue xumMuu B IpodeccuoHaIbHbIX 00pa30BaTelIbHbIX



OpraHu3alusax, Peau3yoluX 00pa30oBaTEIbHYI0 MPOrpaMMYy CPEIHEro OOILEro
oOpazoBanus B mnpenenax ocBoeHuss OIIOIT CIIO nHa 6a3e OCHOBHOrO OOIIETO
oOpa3oBaHus, HMMEET CBOM OCOOCHHOCTM B 3aBUCHUMOCTH OT MHpoQuisd
npo(ecCUOHaIbHOT0 00pa3oBaHUsA. DTO BBIpAXKAaeTCsl B COAEPKAHUU OOYyUEHHS,
KOJIMYECTBE YacoB, BBIACISEMBIX Ha M3yYEHUE OTIEIbHBIX TEM MPOTrPaMMBI,
ryOMHE WX OCBOEHHUS OO0ydYaloIUMHCS, 00bEeME M XapakTepe MpaKTUYECKUX
3aHATHH, BUIaX BHEAYAUTOPHON CaMOCTOSTENBHONU PabOThl CTYAEHTOB.

IIpu ocBoenun cnenuanbHocted CIIO ecTecTBEeHHO-HAYYHOTO MPOQPUIIS
npodeccuoHaIbHOro 00pa3oBaHMs XUMUsl U3ydaercs Ha 0a3oBoM ypoBHe PI'OC
cpenHero obmiero oOpa3oBaHus. B copepxkaHuu y4yeOHOM IUCUMIIUHBL IS
€CTECTBEHHO-HAYYHOro mnpoduias npodeccHoHaIbHO 3HAYMMbBIA KOMIIOHEHT He
BBIJIEJICH, TaK KaK BCE €r0 COJEPKaHUE SIBISIETCS MPO(UIBHO OPUEHTUPOBAHHBIM U
HOCUT Tpo(deccCHOHAIbHO 3HAUYMMBIA Xapakrep. B mpolecce M3ydeHUs XUMUU
TEOPETUYECKHUE CBEACHUS JIOTIOJNHSIOTCS JIEMOHCTPALMSIMH, J1abOpaTOPHBIMU
ONbITAMM W TMPAKTUYECKHUMHU 3aHATUAMHU. 3HAYUTEIBHOE MECTO OTBOIUTCA
XUMHYECKOMY OJKcrepuMeHTy. OH OTKpBIBA€T BO3MOXKHOCTh (HOPMHPOBATH Y
oOydJaromuxcs CHelUalbHble MPEeIMETHbIE YMEHHUsS: paboTaTh C BeEIIECTBAMH,
BBITIOJHATH MPOCThIE XMMHYECKHUE OIbBIThI, YUUTh O€30MaCHOMY M 3KOJIOTHUYECKH
IrpaMOTHOMY OOpAIllEHHUIO C BEIECTBAMU, MaTepuajaMu U IMpolieccaMu B OBITY U
Ha MIPOU3BOJICTBE.

Jlns opraHu3anMyd BHEAyJIUTOPHON CaMOCTOSITEILHON PabOTHI CTYACHTOB,
onaaeBaromux npodeccusimu CIIO u cneruansHOCTIME CIIO TexHHUYecKoro u
€CTECTBEHHO-HAYYHOI'O npodunen npoeccuoHaIbHOTO oOpa3oBaHus,
MIPE/ICTaBICH TPUMEPHBIN TepeueHb pedepaTtoB (IAOKIATOB), WHIWBUIYAITBHBIX
MpoekToB. B mporiecce n3ydeHus: XumMun BaxHO (popMUpOBaTh HHDOPMAITMOHHYIO
KOMIIETEHTHOCTh OOy4aromuxcs. [o3TroMy npu opraHuzanuy caMOCTOSATEIbHOMN
paboThl HEOOXOMMMO AaKIEHTUPOBaTh BHUMAHUE OOYYAIONIUXCS Ha TIOWCKE
uHdopMaI B CpeacTBax Maccmenua, VHTepHeTe, y4eOHOW W CHenuaibHOU
JUTEPAType C COOTBETCTBYIOUIUM O(OPMIEHUEM M NPEICTABICHUEM PE3YJIbTATOB.
N3yuenne o61meoOpa3oBaTeibHON YyUEOHON MUCHMIUIUHBL «XUMUS» 3aBepIlaeTCs

MOABE/ICHUEM UTOTOB B ()OpME 3K3aMEHA B paMKax MPOMEXKYTOUHOM aTrTecTaluu



ctyneHToB B mnpouecce ocBoenuss OIIOII CIIO ¢ momyyeHuem cpeHero oOIero

obpazoBanus (IITICC3).

O0beM yueOHOM JMCHUIIMHBI M BUBI Y4eOHOH padoThl.

Bua yyeOHoM padoThI Konuuecm
60 uacos

MaxkcumasibHas y4eOHasi Harpy3Ka (Bcero) 108
O0s13aTes1bHasi ayIMTOPHAasi yueOHAasi HATpPy3Ka (Bcero) 108
B TOM YHCJIE:

71a00paTOPHBIC 3aHATHUS 39

MPAKTUYECKUE 3aHATHS 15
HroroBas aTTecTanus B ¢dopMe DIK3aMeHa

Cucrtema  OIIEHKM  JOCTHMXKEHHMS  pe3yJbTaTOB IO  JUCIUIUIUHE
OMI1.13 Xumusi COCTOUT U3 TEKYIIETO KOHTPOJIS 10 TEOPETUUECKOMY MaTepualy,
OIICHOK 3a JJa0OopaTOpHbIC pabOThl WM MPAKTUUYECKUE 3aHATHUS, TECTUPOBAHUS, a

TAKXKC BbIIIOJTHCHHA 06y‘IaIOIIH/IMI/IC}I HHAUBUAYAJIbHBIX BaﬂaHHﬁ, ITPOCKTOB,

HUCCJICJOBAaHU.
OcHOBHBIE TOKA3aTEH
Pe3yabTaTsl ®opMBbI 1 METOABI KOHTPOJISA U
OlleHKH pe3yJibTaTa U UX
o0y4eHust OLICHKH Pe3yJIbTATOB 00y4YeHUs
KpHUTEepPUH
CdhopmupoBanHOCTH W3naraer ocHOBHbIE MOHATUS | OPOHTANBHBIN  ONpPOC, TECTOBBHIE
MIpeJICTaBJICHUI O U GdopMynupyeT  3aKOHBI | 3aJaHHUS.
MECTE XUMUU B XUMHH, [Tonumaet U | Texymuii KOHTpPOJb:  pe3yiabTaToB
COBpPEMEHHOM UCIIOJIb3YET CHEIHANIbHBIC | BBIMONHEHUS 1A00PATOPHBIX
HAay4YHOU KapTUHE peIMEeTHbIC YMEHUS: /MPaKTUYECKUX/CEMUHAPCKHUX
MHUpa; MOHUMaHHe BBITOJTHSET MIPOCTHIC | 3aHATHH, pa3pabOTKe U 3alluTe
POJIM XUMHUU B XUMHNUYECKUE OIIbITHI, | IIPOCKTA. Hrorossiit KOHTpPOJIb Ha
opmuposanum Oe3omacHo W 9Kojormyecku | YK3aMCHE.
Kpyrosopa u rpaMOTHOMY oOpaiaercst ¢
(yHKIHOHATBHOM BEIIECTBAMH, MaTepualaMH M
TPaMOTHOCTH YENOBEKA | popeccaMd  IPU  pelIeHHH
AT PCIICHUSA MPAKTUYCCKUX 3a/1a4.
MPAKTUYECKUX 3a7a4




Bnaneunue
OCHOBOIIOJIAraIOIIUM U

XUMHNYCCKHUMH

MOHATUAMU, TCOPHUAMMU,

3aKOHaMU
3aKOHOMEPHOCTSIMU;
YBEPEHHOE
MO0JIb30BaHHUE
XUMUYECKON
TEPMUHOJIOTHUEH

CUMBOJIMKOU

u

u

bopmynupyer

OCHOBOIIOJIararomue

N3naraer wun

XUMHNYCCKHUEC ITOHATHUA U
3aKOHBl. AHAIIM3UPYET U
YBEPEHHO IIPUMEHSET

XUMHUYCCKYI0 TCPMHUHOJOTHUIO

U CUMBOJIUKY,  OIIEpUpPYET
HOHITUSIMU YIJIEpOAHBII
CKeEJIeT, (yHKIIMOHANBbHAS

rpymnmna, u3oMepus,

T'omonorusg.  YcranaBamBaeT
3aBUCUMOCTb CBOMCTB
XAMHAYECKUX  BEIIECTB  OT
CTPOCHHS aTOMOB

00pa3yIomux MX XUMHUYECKHUX
3JIEMEHTOB.

XapakTepuzyeT  BaKHEUILIHE
TUIMBl XMUMHYECKUX CBS3CH U
OTHOCHUTEJIbHOCTH 3TOM
THTIOJIOTHH. OOBscHSET
3aBHCHMOCTH CBOMCTB BEIICCTB
OT HX COCTaBa M CTPOCHUS

KPUCTATINIMYCCKUX PCHICTOK.

dopmynupyet OCHOBHbBIE
MOJIOKEHUS TEOpUun
ANEKTPOIUTUYECKOM

IUCCOIMAIIUA U
XapaKTEepPUCTUKY B CBETE 3TOM
CBOMCTB

TCOPHUHU OCHOBHBIX

KJIaCCOB HEOPraHUYECKUX
coenuHeHu.  opmynupyer
OCHOBHBIE IIOJIOKECHUS TEOPHUHU
XUMUYECKOTO CTpOEHUs
OPraHUYECKUX COCOUHEHUU W
XapaKTEPUCTUKY B CBETE 3TON

CBOMCTB

TCOpUn OCHOBHBIX

OpOoHTAIBHBIN o11poc,

VHIUBU Y AJIbHBII HUCbMEHHBIN
OITpOC.
Tekymumit

KOHTPOJIb: OLICHKa

BBIMIOJIHEHHSI ~ TECTOB,  PE3YJIHTATOB
BBIIIOJIHEHHMS! JTA0OPAaTOPHBIX
/MpaKTUYECKUX/CEMUHAPCKUX
3aHATHI. MTOrOBBIM KOHTpPOJbH Ha

OK3aMCHC.




KJIacCOB OpPraHUYEeCKUX
COCAVHECHUN.
Bianenune ocHoBHBIMU | BocnpoussBoaur OCHOBHbIE | DpOHTAIBHBIM  ONPOC, TECTOBBIC
METOJaMH  HAYYHOTO | MIOHSTHS, HCIOJb3yeMble B | 3aJaHUs, pEIICHHE MPOOIEMHBIX
IIO3HAHMS, XMUMMM, TpU HAONIOAEHUU 3a | CUTyaluH..
HCII0JIb3YEMBbIMU B | IEMOHCTpaLUEH n | Texymui KOHTPOJIb: OLICHKA
XUMHH: HaOIOJEHUEM, | IPOBEICHUEM XMMHYECKUX | BBIOTHEHUS TECTOB, PE3yIbTaTOB
OIHCAHKEM, SKCTICPUMCHTOB ¥ | BBIOTHEHUS 11ab0paToOpHBIX
M3MEPEHHEM, 1aGOpaTOPHBIX  ONBITOB  Ha | /NPAKTHYECKUX/CEMUHAPCKUX
SKCIIEPHMEHTOM; nabopaTopHeIX paboTax W | 3aHATHI, pa3paboTke M 3aluTe
yMeHue 00palaThIBaTh, | MPAKTHUYECKUX 3aHATHAX. | TPO€KTa. MTOroBbI KOHTPOJb Ha
00BACHATH pe3ynpTaThl | CucTeMaTu3upyeT u3MepeHus | IK3aMCHE.
MIPOBEJCHHBIX OIBITOB | U PE3YJAbTAThl MPOBEIECHHBIX
W JIe7aTh  BBIBOJIBI; | OIIBITOB. YCTAHABIMBAET CBS3b
TOTOBHOCTH U | IPUMEHEHHUS XUMHYECKUX
CIIOCOOHOCTh 3HAHUU npu pelIeHnn
IIPUMEHSTh METO/Ibl | IPAKTHYECKUX 3a/1ay.
MTO3HAHUS pu
pelIeHuH
IIPAKTUYECKUX 3a1a4;
CdopmMupoBaHHOCTH Wnmoctpupyer, TecroBbie 3a/1aHus,
YMEHUS JaBaTh | 0OOCHOBBIBAET U AHAIU3UPYET | MHAMBUIYaJIbHBIN IIMCHbMEHHBIN
KOJIMYECTBEHHBIE II0JIy4YEHHBIEC 3HAHMSI YMEHHMEM | OIIpOC.
OLICHKU U IIPOM3BOJUTH | IPOM3BOAUTH  pacueTsl IO | Tekymuil  KOHTPOJIb: OILIeHKa
pacuersl M0 | XUMUYECKUM  (OpMyJIaM H | BBIIOJHEHHS  TECTOB,  PE3yJIbTAaTOB
XUMHUYECKUM ypaBHeHUsAM. Mcnosb3oBaHue | BRIIOIHEHUSA HPaKTHICCKHX
bopmynam u|B yueOHOM u | 3aHsaTUi. WTOroBbId KOHTPOJIL HA
YPaBHEHUAM,; poeCCHOHAIBHOU 9K3aMCHEC.
JESITEIBHOCTH XUMHYECKHUX

TCPMHUHOB U CHUMBOJIMKH.

Bocnpoussoaur Ha3BaHUE
U3YYCHHBIX  BEILECTB 1o
TPUBHUAIILHON 1SN0
MEKyHApOJHOMN

HOMCHKJIATYPC U OTPAKCHHUC

CcoCTaBa ATHUX COCOUHEHHH C




MOMOIIIBIO XUMUYECKUX
dbopmyn. Otpaxaer

XUMUYECKHUE TPOLECCHI c
IIOMOILBIO YPaBHEHMI

XUMHUYECKUX PEAKIIUH.

Bianenune npaswiamMu
TEXHUKU OE30I1aCHOCTHU
HpI/I HNCIIOJIBb30BAaHUHN

XUMUYICCKHUX BCIICCTB,

JleMoHCTpHpYyET BJIAJICHUE
paBUJIaAMHU TEXHUKHU
0€30IIaCHOCTH M OCBOCHUEC
MPUEMOB IPaMOTHOTO,
0€30I1aCHOTO  HCHOJIL30BAaHUS
XUMHYECKUX  BEIIECTB  Ha
1a00paTOPHBIX 3aHSATHUSAX.
.Brimonaser XUMHYECKHE
IKCIIEPHUMEHTHI B ITOJHOM
COOTBETCTBUHU

C IpaBuUIaMu 0€30M1aCHOCTH.
[IpoBoauT HaOJII0ICHHE,
(dbukcarnmio A OIHCaHue

pe3yNbTaTOB MPOBEIACHHOTO

@pPOHTANBHBIA  ONPOC, TECTOBBIE

3a/laHusl, pelIeHHe MpOOJEMHBIX
cutyanuil. Tekymui KOHTpOJIb Ha
71a00paTOPHOM 3aHSTHH.

HTOTOBBIN KOHTPOJIb HA HK3aMEHE.

JKCIIEPUMEHTA.
CdopmMupoBaHHOCTH [IpousBoaut ®poHTaIBHBINA ONIPOC, MUCbMEHHBII
COOCTBEHHOUM MO3UIIMH | CAMOCTOSITENbHBIN MOUCK | OTPOC, TECTOBbIE 3a/laHusl.
[0  OTHOUIGHUIO K | XUMUYECKOW HHPOpMAIUH YuebHOE  HCCleOBaHHUE  WJIHU
XUMHYECKOU C HCIOJIb30BaHUEM y4eOHBIN MIPOEKT. Texymmit
uHpopmanuu, pa3IMYHBIX UCTOYHUKOB | KOHTPOJIb:  OICHKA  BBITOIHEHUSI

nonyqaeMoﬁ M3 Pa3HbIX

HMCTOYHHKOB.

(Hay4HO-TIOMYJIPHBIX

I/IS,Z[aHI/II‘/‘I, KOMIIBIOTCPHBIX 0a3

JTAHHBIX, PECYPCOB
HHurtepHera). Hcnonb3yer
KOMIIBIOTEPHBIE  TEXHOJIOTUU

s 00paboTKM W Tepenauu
XUMHYECKON uH(pOpMaluUd U
ee  MpeAcTaBICHUU B
pas3nu4HbIX hopmax.
Ananusupyer u

CUCTCMATU3UPYCT

TECTOB IpHU pa3paboTKe U 3alluTe
npoekta. MTOroBblii KOHTpOJIb Ha

OK3aMCHC.




XAMHYECKYI0  HH(POPMAITHIO
MOJIYYCHHYIO U3 CPEICTB
MaccMmenua, Hurepnere,

yueOHOM W CIenHuaIbHOU

JINTEPATYPE.
IIpumepnbie Tembl pedepaToB (I0KJIATA0B), UHAUBUAYAIbHBIX

MPOEKTOB.

buorexnomornss w reHHas  uHXKeHepus —  TexHosormu XXI  Beka.

Hanorexnomnorus, KaKk IIPUOPUTETHOE HANPABICHUE PA3BUTUS HAYKH U

npousBosicTBa B Poccuiickon denepanuu.

CoBpeMeHHBIE METO/IBI 00€33apakMBaHUS BOJIBI.

AJIOTPOTINS METAJLIOB.

Kuznb u nearenpbHocth .M. Menaeneena.

«IlepuonnueckomMy 3aKOHY OyAyIllee HE TPO3UT PA3PYIIICHUEM. .. »

Cunre3 114-ro »snemeHta — TpuyMd POCCUUCKUX (UBUKOB-SIACPIIUKOB.
N3oTonsl Bogopoaa.

Hcnonb3oBanue  pajMOaKTUBHBIX  H30TONOB B TEXHUYECKUX  IIEJIAX.
[1mazma — yeTBEepTOE COCTOSTHUE BEIIECTBA.

AMopdHBIe BelIeCTBa B MPUPOJE, TEXHHUKE, OBITY.

OxpaHa OKpY Karomen Cpebl oT XUMHYECKOTO 3arpsi3HEHMUS.
KonudecTBeHHBIE ~ XapaKTEPUCTHUKUA  3arps3HEHHUS  OKPYXAIOUIEH  Cpelpbl.
IIpumenenne  TBepmoro W rasooOpasHoro  okcuma  yriaepoma  (IV).
3amura 030HOBOTO AKpaHa oT XUMHUYECKOTO 3arps3HEHUS.
['pybogucnepcHble  cHCTeMBl, HX KIacCH(pUKAMUS U  HCIOJb30BAHHE B
npoecCHOHaNBEHOM IS TEIIEHOCTH.

KocMmernueckue renu.

PacTBOpBI BOKpYT Hac.

Tursl pacTBOpPOB.

Boja kak peareHT u cpeja sl XMMHUECKOTO Mpolecca.

Kuznb u gearensHocTh C.AppeHuyca.



Bxnag oOTEYECTBEHHBIX YYEHBIX B Ppa3BUTHUE TEOPUHU  IJIEKTPOJIUTHYECKOU
JACCOLIUALIIH.

VYcTpaHeHue )KeCTKOCTH BOJIbI Ha MPOMBIIUICHHBIX NPEATPUATHSIX.

CepHas KuciioTa — «xj1e0 XUMUYECKON TPOMBIIIEHHOCTH.

Hcnonp3oBanne MUHEPAIBHBIX KUCJIOT HAa MPEANPUSATHAX Pa3IUYHOIO MpOodUIs.
Hcrtopus runca.

IToBapeHHas COJIb KAK XUMHYECKOE ChIPhHE.

MHoronukuii kapOOHAT KaJbIUsi: B MPUPOJE, B MPOMBIIIJIEHHOCTH, B OBITY.
Peakiiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupTtyanbHoe MOJIeIMpOBaHNE XUMUUYECKUX MTPOIECCOB.

DIIEKTPOJIN3 PACTBOPOB AJEKTPOJIUTOB.

DIIEKTPOJIN3 PACIIABOB JIEKTPOJIUTOB.

[IpakTryeckoe NpUMEHEHUE SJEKTPoau3a: padUHUPOBAHUE, TadbBaHOIUIACTHKA,
rajbBaHOCTETHUA.

Hctopus monydeHus U IpOU3BOICTBA AITFOMUHUS.

DIEKTPOIUTHYECKOE MOJydeHUE U padUHUPOBAHUE ME/TH.

Kuznp u gearenbHoCcTh [, JIPBH.

Ponb MeTamioB B HICTOPUH YEIOBEUECKON IMBUJIM3AIIUY.

HcTtopus oTre4eCTBEHHOW YE€PHON METAJLTYPrHUH.

CoBpeMeHHOE METAILTYPTUYECKOE TTPOU3BOCTRO.

Hctopus oreyecTBEHHON [IBETHOM METAJLTYPIHUH.

Ponp  meTamnmoB W CIDIaBOB B HAy4YHO-TEXHHUYECKOM  MpOrpecce.
Koppo3sust MmeTanioB u cmiocoObl 3aUTH OT KOPPO3HH.

WNuepTHBIE MM OJarOopoIHBIE Ta3hl.

Poxnmaromue conu - rajoreHsl.

Hctopusa mBeackou CIUYKH.

Ucrtopus BO3HHUKHOBEHUS 151 pa3BUTHSA OpPraHu4yeCcKoun XUMHH.
Kuznp u gearenbHocth A.M.byTtneposa.

Butanusm u ero kpax.

Ponb oTedecTBEHHBIX YUEHBIX B CTAHOBJICHUHN U PAa3BUTUHA MUPOBOW OPraHUYECKOU

XUMHUH.



CoBpeMeHHBIE  TPEACTaBICHUS O  TEOPUU  XUMHUUYECKOTO  CTPOCHHS.
DKOJIOTUYECKHE aCTICKTHI UCIIOb30BaHUS YTIE€BOJOPOHOTO CBIPbS.
DKOHOMHYECKHUE ACTIEKThl MEKYHAPOJIHOTO COTPYJHUYECTBA MO UCTOIb30BAHUIO
YTJIEBOJIOPOJTHOTO CHIPHSI.

Uctopust OoTKpeITHS U Pa3paOOTKH Ta30BbIX U HEDTSIHBIX MECTOPOXKICHUM B
Poccuiickont @enepannm.

Xumust YTJI€BOJIOPOITHOTO ChIpbsi HW Mo Oynymass npodeccus.
VYT1eB0o10pOAHOE TOIIMBO, €0 BUbI M HA3HAUCHHE.

CuHTeTMYEeCKHEe  KaydyKu: HUCTOpHUSA, MHOrooOpasMe U  TEPCHEKTHUBHI.
Pe3nHoTexHUYECKOE MPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM TIporpecce.
CBapouHOe TPOU3BOJICTBO U POJIb XUMHUU YTIIEBOJIOPOJIOB B HEM.

Hedth 1 ee TpancmopTupoBKa Kak OCHOBA B3aMMOBBITOJHOTO MEXXIYHAPOIHOTO
COTPYJHUYECTBA.

HutpaTbl 1 HUTPUTHI B OBOIIIAX.

KucnoTe! B Halieu xXu3Hu.

AyrMeHTalluH.

ITurmenTHBIC MsITHA (Kpacka).

Koppo3us xenesa B pa3IuyHbIX Cpeiax.

TeMbl KOHCYJIbTALUI
KonnuecTBeHHBIE XapaKTEPUCTUKH 3arps3HEHUS OKPYKArOIIEH CPEeIbI.
[Ipumenenue TBEpAOTO U razoodpa3Horo okcuaa yriaeposaa (IV).
Tursl pacTBOpPOB.
Boja kak peareHT u cpefa sl XMMHUYECKOTO MpoIecca.
VYcerpaHeHue )KeCTKOCTH BOJbI Ha MTPOMBIIIJIEHHBIX TPEANPUSITHUSIX.
[ToBapeHHas COJIb KAK XUMHYECKOE ChIPhHE.
MHoronukuii KapOOHAT KalblUsi: B MPUPOJE, B MPOMBIIIJIEHHOCTH, B OBITY.

Peakriu ropennst Ha MPOU3BOJICTBE U B OBITY.



3. MECTO JUCHMIIJIMHBI B YYEBHOM IIJIAHE

VYyeOHast AUCHUIUIMHA «XUMHS» SBISETCS YYE€OHBIM MPEAMETOM IO
BbIOOPY U3 00s3aTenbHOM TpenaMeTHoN obnactu «EctectBeHHble Hayku» DPI'OC
CpeaHero oo01Iero 0opa3oBaHus.

B yue6npix mianax IITICC3 mecto yd4eOHON MUCHUIUIMHBI «XUMUS» — B
coctaBe 0011e00pa30BaTEIbHBIX YUEOHBIX JAUCIMIUIMH MO BBIOOPY, (POPMUPYEMBIX
n3 o0s3aTenpHbIX npeameTHbx obsacteilt ®I'OC cpennero obuiero odpas3oBaHus,
s npodeccuit CIIO unu cnermansHocTeld CIIO cooTBeTcTBYROMIETO MPOGUIIs

npodeccroHaIbHOr0 00pa30BaHMS.



4. PE3YJIbTATBI OCBOEHHUS YYEBHOH JUCHMILJIMHBI -
JIMYHOCTHBIE, METAINIPE/IMETHBIE, ITPEJJMETHBIE.

OcBoenne copaepxkanust yueOHou aucuuriuabl O 13 Xumwus obecrieunBaeT
JOCTUYKEHUE CTYJIEHTaMU CJIEAYIOIUX Pe3yJabTATOB:

JINYHOCTHBIX:

- YYBCTBO TOPJOCTH M YBaXEHUS K HCTOPUU U JOCTHIXKEHHUSIM OTEYECTBEHHOMU
XUMUYECKOW HAYKH;

- XUMUYECKHU TPaMOTHOE TMOBEJICHUE B MPOPECCUOHATLHON JAEATEILHOCTU U B OBITY
npu oOpalieHud ¢ XUMHUYECKMMHU BEIIECTBAMM, MaTepHallaMd M TPOIeCCaMu;
- TOTOBHOCTh K TIPOJIOJIKEHUIO OOpa30BaHMS M TOBBIINICHUS KBaTU(pUKAIUA B
n30paHHON MPO(ECCHOHANBHON NESITEIbHOCTH M OOBEKTUBHOE OCO3HAHHME POJIH
XUMHUYECKH KOMIIETCHITUN B 3TOM;

- YMEHHME HCIOJb30BaTh JIOCTUXKEHUS COBPEMEHHOM XHMHUYECKOW HAYyKH H
XUMHYECKUX TEXHOJOTUMA JUIsl TIOBBIIMICHHS COOCTBEHHOTO HMHTEIUIEKTYaJIbHOTO
pa3BUTHS B BBIOpaHHOM npodeccruoHaIbHOM NesTeNbHOCTH;
MeTanpeaMeTHbIX:

- UCIIOJIb30BaHUE PA3JIMYHBIX BHUJAOB MO3HABATEIBbHOMN JEATEILHOCTH M OCHOBHBIX
MHTEIJICKTYaIbHBIX orepanuii (MOCTaHOBKH 3adadd, (HOPMYITUPOBAHMS THUIIOTE3,
aHanM3a M CHUHTE3a, CpaBHEHMs, OOOOIICHMs, CHUCTEMATU3AlMH, BBISBICHUS
NPUYUHHO-CIIEJICTBEHHBIX CBS3€H, MOMCKA aHAJOTOB, ()OPMYJIMPOBAHUS BHIBOJIOB)
IUIsl peuIeHrs MOCTAaBJICHHOM 3aJaud, TPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHUS
(HaOmrofieHnsl, HAy4YHOTO OKCIEPUMEHTA) [JIs W3Y4YEHUS pPa3jIU4HbIX CTOPOH
XUMHYECKUX OOBEKTOB M TMPOIIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOAMMOCTH
CTAJIKUBATHCS B MPOQPECCUOHATBHON Ccdepe;

- UCIOJIb30BaHHE Pa3JIMYHBIX HCTOYHUKOB JUISI TOJYYEHHS] XUMHUYECKOU
uH(OpMAIMK, yYMEHHE OICHUTH €€ JOCTOBEPHOCTHh IS JOCTHIKEHUS XOPOIIMX
pe3ynbTaToB B MpodeccrnoHaNbHOU chepe;

npeaIMeTHBIX:

- c(OpMHUPOBAHHOCTh COOCTBEHHOM MO3ULMUU MO OTHOIICHUIO K XUMHUYECKOU

uH(opmaiuu, MOJIy4aeMOoun u3 pa3HbIX VCTOYHUKOB;



- BJIaJICHUE OCHOBOIIOJATAIONUMUA XUMUYECKUMU MOHSITUSIMU, TEOPUAMH, 3aKOHAMHU
U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE IOJIb30BAHHE XUMHUYECKOW TEPMHUHOJIOTHEH U
CHUMBOJIMKOM;

- BIAJIEHWE  OCHOBHBIMM METOJaMHU HAy4YHOTO TO3HAHUS, HUCIOJb3YEMbIMU B
XUMUU: HAONIOJEHUEM, OIKHCAaHUEM, W3MEPEHHUEM, OHKCICPUMEHTOM; YMEHHE
o0pabaTbhiBaTh, OOBSICHATh PE3YJIbTAThl MPOBEACHHBIX OIBITOB U JeiaTh BHIBOJbI,
TOTOBHOCTh M CHOCOOHOCTh TPUMEHATh METOAbl T[O3HAHUS TMPU PEIICHUU
IPaKTUYECKUX 3a]1ay;

- ¢chOpMUPOBAHHOCTh YMEHHUS JaBaTh KOJMYECTBEHHBIEC OIIEHKH U TPOU3BOJIUTH
pacyeTsl o XUMUYECKUM dbopmynam u YpaBHEHUSIM;
- BJIaJICHHE MpaBUJIAMU TEXHUKU OE30MACHOCTH MPHU HUCIOJIL30BAHUU XUMHUUYECKUX
BEIIECTB.

B nporpammy BKIIFOYEHO cojiepKaHUe, HAMpaBiIeHHOE Ha (OPMUPOBAHUE Y
CTYJICHTOB KOMIICTCHIIUN, HEOOXOMUMBIX s KadecTBeHHOro ocBoeHusi OIIOII
CIIO na 0a3e OCHOBHOTO 0OIIEro 0O0pa3oBaHMs C MOJYYEHUEM CPEIHEro OOIIETro
00pa3oBaHus; MPOrPaMMbI TIOJITOTOBKH crieuannucToB cpennero 3seHa (IIIICC3).
OK 01. Bribupats cioco0bl penienus 3aga4 npoheccuoHaNbHON NeITeTbHOCTH,
IPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM.

OK 02. Ocy1iecTBisTh MOUCK, aHATIU3 U UHTEPIPETALNIO HH(HOPMAIIUH,
HEOOXOIMMOM /JIs1 BBHITIOJIHEHUS 3a71a4 MPOPECCUOHAIBHOM S TEIIbHOCTH.

OK 03. [TnanupoBaTh 1 peaan30BbIBaTh COOCTBEHHOE PO ECCUOHATIBEHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. PaboTaTh B KOJJIEKTHBE U KOMaHE, Y)PEKTUBHO B3aMMOIEHCTBOBATH C
KOJUIETaMH, PYKOBOJICTBOM, KJIIMEHTAMH.

OK 05. OcymiecTBasiTh YCTHYIO U MUCbMEHHYI0 KOMMYHUKALIUIO HA
TOCY/IapCTBEHHOM SI3BIKE C YYETOM OCOOCHHOCTEH COIMAIIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 06. [TposiBASAITh rpak IaHCKO-MaTPUOTUUYECKYIO TTO3ULINIO, AEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE Ha OCHOBE TPAJIUIIMOHHBIX 00IIIEUETIOBEUYECKUX

[EHHOCTEM.



OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOUIEH CPeJlbl, peCypcoCcOepeKEeHUI0,
3¢ (PEeKTUBHO 1€MCTBOBATH B UYPE3BbIUYANHBIX CUTYaLUSX.

OK 08. Mcnonb30BaTh cpeacTBa PU3NYECKON KyIbTYPHI Il COXpaHEHUS U
YKpPEIIEHUs 340POBbsl B Ipolecce Npo(heCcCUOHAIbHON AEATEIBHOCTU U

nojJiep KaHusi HEOOXOJUMOTO YPOBHS (PU3NUYECKOM MOArOTOBIECHHOCTH.

OK 09. Ucnonb3oBaTh HHOOPMAITMOHHBIE TEXHOJIOTUU B MIPOQPECCUOHATBHON
JEeSTENbHOCTH.

OK 10. ITonb3oBaThcs MpopeccuoHaIbHON JOKYMEHTALMEH Ha roCyJapCTBEHHOM
U MTHOCTPaHHOM SI3bIKE.

OK 11. [InanupoBaTh NpeAIPUHUMATEIIBCKYIO IESITENBHOCTD B

npodeccruoHaIbHOM chepe.



5. COJJEP’KAHUE YYEFHOM JUCIHUILIUHBI C YYETOM ITPO®WJIS
HNPO®ECCHUOHAJIBHOI'O OBPA30OBAHMUSA

Beenenue. Hayunble METOABI TO3HAHUS BELIECTB U XMMHUYECKHUX ABJICHUU. Poiib
AKCIEPUMEHTA U TEOPUM B XUMHUU. 3HAYCHHWE XUMHUU MPU OCBOECHUM mpodeccuit
CIIO u CIEHHUAJIbHOCTEN CIIO €CTECTBEHHOHAY4YHOT'O npodus
npo¢eCCUOHAILHOTO 00pa30BaHUsI.

1. Oprannyeckasi XuMus.

1.1. Ilpeamer opraHn4ecKOM XMMUH.

Teopust cTpoeHusi opraHuueckux coeauHeHuil. [IpenmeT opraHuvecKod XUMHHU.
[TonsiTue 00 OpraHMYECKOM BEIIECTBE M OpraHudecko xumuu. Kpartkuii odepk
UCTOPUM PA3BUTHS OpPraHUYECKOW XUMHUHU. Butaimsm u ero KpyiieHue.
OcoOeHHOCTH CTPOCHHSI OpraHUYecKux coeauHeHuid. KpyroBopor yriepona B
IpUPOJIE.

Teopusi crpoennsi oprannuyeckux coeauHenuii A.M.bytaeposa. [Ipeanocsuiku
co3JaHusl Teopun CTpoeHUs. (OCHOBHBIE TMOJOKEHUS TEOPHUH  CTPOEHUS
A.M.bytnepoBa. XUMHUYECKOE CTPOEHHE M CBOWCTBA OPraHMYECKUX BEIIECTB.
[Tonsitue 06 n3omepun. CriocoObl OTOOPAKEHUSI CTPOEHUS MOJIEKYJIbI (OPMYIIHI,
mozenu). 3HaueHue teopun A.M.byTiepoBa sl pa3BUTUSL OPraHUYECKOU XUMHUU
U XMMHYECKHX MpOTrHOo30B. CTpoeHue aroma yriepoa. DJIeKTPOHHOE 00JIaKo U
opOuTalb, S- U P-OpOUTATU. DIIEKTPOHHBIC U AJIEKTPOHHO-Tpadudeckre hopmMyIibl
aToMa yriaepoja B OCHOBHOM H BO30YXIEHHOM cocTosHUsAX. KoBasieHTHas
XUMHYECKasi CBSI3b M €€ KIacCHu(pUKaIUs M0 Croco0y MepeKphIBaHMs OpOuTanei
(o- u m-cBszu). Ilonstme rubpummuzanuu. PasnuyHbie TUIBI THOPHUIU3AIUU U
dbopMa aTOMHBIX OpOWTaNIel, B3aMMHOE OTTAJIKMBAHWE THOPUIHBIX OpOUTaNe u
UX pacrojioKeHUE B MPOCTPAHCTBE B COOTBETCTBUM C MUHUMYMOM 3HEpruu. I eo-
METPHUSI MOJIEKYJI BEHIECTB, OOPAa30BaHHBIX aTOMaMU YriepoAa B Pa3IMIHBIX
COCTOSIHUSIX THOpUTU3ALIUH.

Kanaccupukanus opranmyeckux coeauHenmil. Knaccudukaiuss opraHudeckux

BEIIECTB B 3aBUCUMOCTH OT CTpoeHud yriaepoaHou uenu. Ilonarue



¢yHkumoHanbHON rpynnbl. Knaccudukanuss opraHMYecKUX BELIECTB IO THUIY
(YHKUIMOHAIBHON TPYIIIIHI.

OCHOBBI HOMEHKJIATYPbI OPraHHYeCKHUX BellecTB. TpUBHAIBHBIE Ha3BaHUS.
PanvonanbHas HOMEHKIaTypa Kak npeamectBeHHHna HomeHkinatypel [UPAC.
Homenknarypa IUPAC: npunHnmnbel o0pa3oBaHus Ha3BaHUM, CTapIIMHCTBO
(YHKIMOHAIBHBIX TPYMI, UX 0003HaUeHHE B Mpedukcax u cypdurcax Ha3BaHUU
OpraHWYECKUX BEIIECTB.

Tunbel XHMHYECKHX CBSi3eH B OPraHMYeCKMX COCJUHEHHUSIX MU CIOCOObI MX
paspbiBa. Kinaccudukaius KOBAJIEHTHBIX CBSI3€M MO  3JIEKTPOOTPHULATEIILHOCTU
CBSI3aHHBIX aTOMOB, CIOCOOY NEPEKpbIBAaHUS OpOUTaNE, KPaTHOCTH, MEXAHU3MY
oOpazoBanusa. CBsi3b MPUPOJIbI XMMHYECKOH CBS3UM C TUIOM KPUCTALIIUYECKOM
pEIIETKH BEeIIeCTBa M €ro (PU3MYECKUMH CBOWCTBaMH. Pa3pbiB XUMUYECKOH CBS3H
KaK mpoliecc, oOpaTHbIN ee 00pa30BaHMI0. | OMOTUTHYECKUI U TETEPOTUTUUCCKUIN
pasphIBbl CBSI3€H, MX CONOCTABICHHE C OOMEHHBIM M JIOHOPHO-aKIENTOPHBIM
MeXaHu3MaMu uX oOpa3oBaHud. [loHsTre cBOOOIHOTO pajuKkana, HyKJIeoPUIbHON
U 3JIEKTPOPUIBLHON YaCTHUIIBI.

Knaccupukauusa peakumii B OpraHmveckoil xumuu. [loHsTHEe O THmax u
MEXaHM3Max peakuuid B opraHnyeckod xumuu. CyOcTpar U peareHr.
Knaccudpukanus  peakumii 1Mo  HM3MEHEHHI0O B CTPYKType  cyOcTpara
(mpucoenuHEHUE, OTILEIUICHUE, 3aMEIICHUE, M30MEpHU3allvs) U TUILy peareHTa
(pamukanpHble, HYKICO(HUIbHBIE, 3JIEKTpouMiIbHbIE). Peakiuu mnpucoeTuHeHus
(AN, AE), smumunupoBanus (E), 3amemenus (SR, SN, SE), uzomepuzanumu.
PasHOBHIHOCTM peakiui KaXXJO0ro THUIIA: TUIPUPOBAHUE U JETUAPUPOBAHHUE,

raJIOrCHUpOBaHUC M JACTAIOICHHPOBAHHC, IHApaTalusd W ACTHAPATalusd, THIPO-

rajoreHUPOBAHUE 151 JETUIPOTrajIoOr€eHUPOBAHHUE, MOJIMMEPU3aLIUs 151
MTOJIMKOHICHCALIUS, MEPETPyNITUPOBKA. Ocobennoctu OKHCJIUTEIBHO-
BOCCTaHOBUTEIBHBIX peaxkuuii B OpraHU4eCKOU XUMHUH.

CoBpeMeHHbIE TNpeICTABJEHUS O XMMHYECKOM CTPOEHHHM OPraHMYecKHX
BeulecTB. OCHOBHBIC HANpaBJIEHHS pa3BUTUA Teopuu ctpoeHus A.M.bytneposa.
N3omepusa opraHnueckux BemecTB ©U €€ BuAbl. CTpyKTypHas HW30MEpUS:

MCXKKJIacCcoBasi, YIJIEPOAHOTO CKCJICTA, ITOJIOXKCHUA KpaTHOﬁ CBA3U "



dbyHKIMOHANIBHOM Trpynnbl. [IpocTpaHcTBeHHAs H30MEpHUs: TE€OMETpUYECKas MU
ontuueckas. lloHsaTMe acuMMeTpuyeckoro ueHTpa. buosorndeckoe 3Ha4YeHHUE
ONTUYECKON M30Mepuu. B3anMHOE BIMSAHHME aTOMOB B MOJIEKYJIaX OpPraHUYECKHUX
BEILIECTB. DJEKTPOHHbIE 3()PEKTHl ATOMOB M ATOMHBIX IPYNIl B OPraHUYECKHX
Mosekynax. MHAyKIHOHHBIA 3(PGdEeKT, MONOKUTEIbHBIH U OTPUILIATEIIBHBIN, €ro
oco0eHHocTU. Me3zomepHbiit  3pdekt (3PdekT conpsikeHust), ero 0COOEHHOCTH.
JlemoHcTpanum.

Konnexkuun opraHnueckux BemIeCTB (B TOM YHCIE JIEKAPCTBEHHBIX MPEIapaToB,
Kpacuresnei), MaTepuaioB (MPUPOAHBIX U CHHTETUUYECKUX KaydyKOB, TJIACTMAcCC U
BOJIOKOH) U U3JCNHIN U3 HUX (HUTEH, TKaHEH, OTACIOYHBIX MaTepuasioB). Moaenu
moniekyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocrepxHeBble U1 OOBEMHBIC.
Mopenu oTTanKkuBaHUS THOPUIHBIX OpOUTATEH C MOMOIILIO BO3AYIIHBIX IIAPOB.
B3anmopeilictBue HaTpusi € OTAHOJIOM UM OTCYTCTBHE B3aUMOJIECUCTBUS C
TUATUIOBBIM 3¢upoM. ONBITH, MOATBEPXKIAIOIINE HaIUune (YHKIIMOHATIBHBIX
IPYII y COEAUHEHUH Pa3IMYHBIX KJIACCOB.

JlaGopaTopHBbIii ONBIT.

N3roroBnenne Mopened MOJIEKYJd -  OPEACTaBUTENEH pa3jIMYHBIX KJIaCCOB
OPraHUYEeCKUX COCTUHECHU M.

IIpakTH4eckue 3aHATHS.

OOnapyxeHue yriepoja #  BOJOpPOJa B  OPraHUYECKOM  COCJIMHECHHH.
Oo6HapysxeHue rajioreHoB (mpoba belnpinTelina).

1.2. IlpenesnbHbIe YII1eBOAOPOIBI.

I'omonoruveckuii psia aakanoB. [lonsatue o6 yriaeBomopoaax. OcoOeHHOCTH
CTPOEHUS MPEIEIIBHBIX YTIIEBOAOPOIOB. AJIKAHBI KaK MPEACTABUTEIN NPEAEIBHBIX
YTJIEBOJIOPOJIOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI METaHa
U APYTHUX aTKaHOB. ['oMosorudeckuit psin u nzomepus napadunoB. HopmansHnoe u
Pa3BETBIEHHOE CTPOEHUE YyriepoaHou uenu. Homenknarypa aJKaHOB W
AJKUIBbHBIX 3aMecTuTene. u3nyeckne CBOMCTBA ajlKaHOB. AJIKAHbI B MPUPOJE.
XumMnueckne cBoiicTBa ajkaHoB. Peakunu SR-Tumna: rajorenupoBanue (padoThbl

H.H.CemenoBa), nutpoBanue no KonoasioBy. Mexanusm peakiuu XJa0pUpOBaHUS



ankaHoB. Peakuuum JeruapupoBaHusi, TOPEHMS, KaTAIUTHYECKOTO OKHUCIECHHS
ankaHoB. KpekMHr ajkaHOB, pa3jdMYHbIE BHJIbI KPEKHWHra, NPUMEHEHHE B
MPOMBIIUIEHHOCTH. [luponu3 W KOHBepcuss MeETaHa, HM30MEpHU3alUs aAJTKaHOB.
IIpumeHeHune U c1ocoObI MOJy4YeHHsI aTKaHOB. O0IacTU NPUMEHEHHUS aJIKAHOB.
[IpoMbllIIEHHBIE CMOCOOBI MOJYYEHUS aJKaHOB: TOJYYEHHE U3 IPHUPOAHBIX
HUCTOYHUKOB, KpPEKUHI TMapadUHOB, TIOJYy4YEHHE CHUHTETUYECKOTO OEH3MHa,
ra3uuKkaius yris, TuIpupoBaHue ajakaHoB. JlaGopaTopHble crIOCOOBI MOTYUYEHU S
aNKaHOB: cuHTe3 Bropia, gexkapOoKCHIMpOBaHUE, TUAPOIN3 KapOuIa altOMUHUS.
Huxnoankanbl. ['oMmonornyeckuid psi U HOMEHKIATYypa ILMKIOAJKAHOB, HX
obmas ¢opmyna. Ilonsarue o HampspkeHUM IMKiIa. M3omepust HUKIOAIKaHOB:
MEXKJIaccoBasi,  yrJepoJHOro  cKenera, reomerpuueckas. [lomydyenne wu
¢u3znueckre CBOMCTBA IMKJIOANKAHOB. XHWMHYECKHE CBONCTBA IMKJIOAIKAHOB.
Crneunduka CBOWCTB IIMKIOATKAHOB C MaJbIM pa3MepoM Iukia. Peakiuu

MMPUCOCANHCHUA 1 pAAUKAJIBHOI'O 3aMCIICHH.

JdeMoHCTpaIMH.

Mojgenu MoOJEKyl MeTaHa, JpyTrux aJIKaHOB, PA3JIMYHBIX KOH(pOpPMaIUi
uKIorekcana. Pactsopenue napaduna B OCH3UHE U MCIIAPEHUE PACTBOPUTENS U3
cmecu. [InaBmeHne mapaduHa W €ro OTHOIICHHE K BojJie (PacTBOPUMOCTD,
IUIOTHOCTh, CMaunMBaHue). Pa3geneHue cMecu OCH3MH - BOJa C ITOMOIIBIO
JEeUTENBHON BOPOHKHU. ['OpeHne MeTaHa, pornaH - OyTaHOBOW cMecH, napaduHa B
YCIIOBHSX M30BITKA M HEJIOCTAaTKa KUCIOpOJa. B3phIB cMecH MeTaHa ¢ BO3yXOM U
xjopoM. BoccraHoBiIeHHE OKCHUIOB TSKENBIX METAIOB napadguHoM. OTHOIIECHUE
LIUKJIOTeKCaHa K OpoMHOM BOjJA€ M  pacTBOpPY IlepMaHraHaTta  Kajus.
JlaGopaTopHble ONbITHI.

Nsrorosnenne mojaenel MOJIEKYJ QJIKAHOB W TaJOr€HaJKaHOB. HM3roroBieHne
napadWHUPOBAHHON OyMard, HCIBITAHHUE €€ CBOWCTB: OTHOIICHHWS K BOJEC W
xupam. OOHapyXeHHE BOJIbl, CaXXH, YTJIEKUCJIOrO Ta3a B MPOJAYKTaX TOPEHUS
cBeur. O3HAKOMJICHME CO CBOWCTBAMHM TBEpJbIX mMapaduHOB: ILIABJICHUEM,
pacTBOPUMOCTBIO B BOJE W OPraHUYECKHX PACTBOPUTEIAX, XUMHYECKON

MHEPTHOCTHIO (OTCYTCTBHEM B3aUMOJEHUCTBHUSI C OpPOMHOW BOJIOM, pacTBOpamu



NepMaHraHara  Kaaus, TUOPOKCHAA  HAaTpusl W CEPHOM  KHCIIOTHI).
IIpakTuyeckoe 3aHsiTHE.

[lonyyeHnne meTaHa M M3yYE€HUE €0 CBOWCTB: FOPEHMsI, OTHOLIEHUS K OpOMHOIA
BOJIE M PaCTBOPY IEpMAHIaHATA KaJIus.

1.3. THiIeHOBBIE M IMEHOBbIE YIICBOAOPOABI.

I'omosiornyeckuii psiag aJKeHOB. DJICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYJIbI ATHJIEHA U alKeHOB. ['oMonoruveckuit psa u obmas Gpopmysna aJKkeHOB.
N3omMepust 3TUIE HOBBIX YIJIE€BOAOPOJOB: MEXKKIACCOBAS, YIIEPOJHOIO CKEJETa,
NOJIO)KEHUSI KpaTHOW cBsi3U, reomeTpuuyeckas. OCOOCHHOCTH HOMEHKJIATYpPHI
ATUJIIEHOBBIX YIJIEBOJOPOJOB, HAa3BaHMs BaXHEHWIIMX paaukanoB. dusnyeckue
CBOMCTBA aJIKEHOB.

XuMHYecKHe CBOWCTBA AJKEHOB. OIEKTPOPWIBHBIA XapakTep peakiuu,
CKJIOHHOCTb K PEaKUHSIM NPUCOECINHEHUS, OKUCIECHUS, monumepu3auuu. [IpaBuio
MapKoBHUKOBA U €ro 3JEKTPOHHOE 00OCHOBaHWE. Peakiuu rajioreHupoBaHMUS,
TUAPOrajJOreHUpPOBaHMs, THUApATaluH, ruapupoBanus. Mexanusm AE-peaknuii.
[lonsiTve O peakuusx nmoauMepusaluuu. I'opeHne ankeHoB. Peakunu okucieHUs B
MSITKUX U KECTKHUX ycioBHsX. Peakuusa Barnepa u ee 3HaueHue 115t 0OHapyKeHUS
HEIpeAeIbHBIX YTJIEBOJOPOIOB, MOJTYYEHUS TJIMKOJIEH.
IlpumMeHeHHe W CHOCOOBI TOJYYeHHS] AJKeHOB. lVICmoyib30BaHUE BBICOKOU
PEaKIMOHHOM  CHOCOOHOCTM aJKEHOB B XUMUYECKOHW IPOMBIIICHHOCTH.
[Ipumenenue sTuieHa W mnpomnwieHa. [IpoMbIlIEHHbIE CIMOCOOBI TMONIYYEHUS
ankeHoB. Peakuuu nperuapupoBaHUsT M KpEKUHIra ainkeHoB. JlaboparopHsbie
CIIOCOOBI MOTYYEHUS ATKEHOB.

Aaxkaauenbl. [lonsTne w KiaccudUKamusa JTUCHOBBIX YIJIIEBOJIOPOJOB IO
B3aMMHOMY pAacCIOJIOKEHUI0 KpaTHBIX CBsizeil B Mojekyie. OcoOeHHocTH
3JIEKTPOHHOTO M TPOCTPAHCTBEHHOT'O CTPOCHUS CONPSKEHHBIX AUEeHOB. [IoHsTHE O
T-DJIGKTPOHHOW  cucteMe.  HomeHknaTypa ~ OUEHOBBIX  YIVIEBOLOPOIOB.
Oco0EHHOCTH XMMHUYECKHUX CBOMCTB COMPSKEHHBIX JAUEHOB KaK CJIEIACTBUE UX
3JEKTPOHHOTO cTpoeHus. Peakuuu 1,4-npucoennnenus. [lonumepusanust TUEHOB.
CnocoObl  moJiydeHusi JUEHOBBIX yrieBojopoaoB: padbotel C.B.Jlebenena,

JNEeTUAPUPOBAHUE AJTKAHOB.



OcCHOBHBIC TOHATHUS XHUMHMHM BBICOKOMOJIEKYJISIPHBIX COeJIUHEeHHH (Ha
npuMepe MPOAYKTOB IMOJUMEPH3allMU AJIKEHOB, AJIKaIMeHOB H HX
rajoreHnpou3BoAHbIX). MoHOMED, OIMMEDP, PEAKIUS TOJTUMEPU3ALNHU, CTEIICHb
MOJIUMEPU3ALIUU, CTPYKTYPHOE 3BEHO. THUIBI MOJUMEPHBIX LENEH: JIMHEHWHBIE,
pa3BeTBiIEHHbIC, cliuThie. [IoHATHE O cTepeoperysipHbIX nonuMmepax. [lonumepsl
TEPMOIUIACTUYHBIE M TepMopeakTuBHbIE. [IpencraBieHne o 1lacTMaccax H
snacroMepax. [loauATUIIEH BBICOKOTO W HU3KOTO JABIIEHUSA, €ro CBOWCTBA WU
npuMmeHenue. Karanuzaropel [urnepa—Harra. [lonunponuneH, ero npuMeHeHue
U cBoMcTBa. ['amoreHcojaepskaimiye MoauMepbl: TehIOH, TMOTUBUHUIXIOPU/IL.
Kayuyku narypanpHblii u cuHTeTnueckue. Comonumepsl (OyTaaueHCTUPOITLHBIN
Kay4dyK). Bynkanuzamus KayudykKa, pe3uHa u 200HMUT.
JdemoHncTpanuun

Mogenu MOJIEKYJl CTPYKTYPHBIX U TPOCTPAHCTBEHHBIX H30MEPOB AJIKEHOB H
ankaaueHoB. Komnekiusa «Kayuyk u pe3unay. JlemonmMmepuszanusi Kaydyka.
CryieHue MIIEYHOTO COKa Kay4yKOHOCOB (MoJyiodasi, OJYyBAaHUMKOB, (HUKyca).
JlaGopaTopHble ONbITHI.

OOnHapyxeHue  HempeAeNbHbIX  COCIUHEHWH B  KEPOCHHE,  CKHUIUJApe.
OzHakomileHHe ¢ oOpa3laMy MOJMATUIIEHA W ToJumnpornuieHa. Pacrno3znaBanue
00pa3IoB aJKaHOB U aJKEHOB.

IIpakTH4YecKkue 3aHATHS.

[Tomyuenue osTuneHa JaeruapaTalMed >TUIOBOTO chuprta. B3aumMonencrBue
ATHJICHA ¢ OPOMHOM BOJOMN, paCTBOPOM NepMaHTanara Kanvsa. CpaBHEHHE TNIAMEHH
ATUJIEHA C TUIAMEHEM MpPEAeNIbHBIX YTIeBOAOPOAOB (METaHa, MpOIaH-OyTaHOBOU
cMecH).

1.4. AleTWiI€eHOBBIE YIJIEBOAOPOAbI.

I'omonoruveckuii psig aJIKUHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
aleTHIICHA W IPYTUX AIKWHOB. ['OMonorudeckuit psia v oomias hopMyna alKHHOB.
Homenkiiatypa aneTuneHoBBIX YriaeBoAopoaoB. HM3omepus MexKiaccoBas,
YIJIEPOJTHOTO CKEJETA, MOJOKEHHS KPATHOM CBS3H.

XuMn4yeckne CBOWCTBA W MNpUMeHeHHe aJKMHOB. OCOOCHHOCTH peakiui

MPUCOEIMHEHUSI IO TPOMHOM YTIIEpOJ - yriepoaHou cBsa3u. Peakuusa Kyueposa.



IIpaBuno MapKoBHHUKOBA NIPUMEHUTENBHO K anerwieHaM. [loaBuxHOCTH aToMa
BOJIOpoJia (KUCIOTHBIE CBOWCTBA aikuHOB). OKucIeHHE alKuHOB. Peakius
3enmuHCcKOro. lIpuMeHeHHe aneTWIEHOBBIX YIueBoAOpoAoB. [lonuBnHMIANETAT.
Iosyyenue ajgxkuHoB. [lonydyeHue aneTuieHa NUPOIU3OM METaHA U KapOUIHBIM
METOJOM.

JdeMoHCcTpanuu.

Mopgenun MoONEKynbl aleTUIEHAa W APYruX ankuHoB. IlomyuyeHue aneTtwieHa u3
KapOuaa KaibliMsi, O3HAKOMJICHHE C (PU3NYECKUMHM U XMMHUYECKHUMH CBOMCTBaAMU
alleTHJICHA: PACTBOPUMOCTBIO B BOJE, TOPEHUEM, B3aUMOJACHCTBHEM C OpPOMHOM
BOJIOM, pacTBOPOM TNepMmaHranara kanusa, coismu Meau (I) u  cepeOpa.
JlaGopaTopHBbIii ONBIT.

N3roroBnenne Moieneid MOJIEKyYJ alKUHOB, MX U30MEPOB.

1.5. ApomaTuyecKkue yriieBoaopoabl.

TI'omosornyeckuit psix apeHoB. beH307 Kak mpeacTaBUTENb apeHOB. Pas3Butue
npencTaBieHuit o cTpoeHun Oenzona. CoBpeMEHHbIE TMPEACTaBIEHUs 00
ANEKTPOHHOM M TNPOCTPAHCTBEHHOM  CTpoeHuu OeHzona. OOpa3oBaHue
apoMaTu4ecKol m-cucteMbl. ['omomoru OeH30j7a, MX HOMEHKJIATypa, o0O0Ias
dopmyna. Homenkiatypa ajis Ju3aMelIEHHBIX MPOU3BOAHBIX O€H30Ja: OPTO-,
M€Ta-, Iapa - paclojoxeHue 3amecturerncd. (Du3nyeckne CBOWCTBA apeHOB.
XuMu4yeckne CcBOWCTBA apeHoB. Ilpumepsl peakiuii  2JIeKTPOGUIBHOTO
3aMEUICHUs: TaJOr€HUPOBaHMs, AJIKWIMPOBaHUS (KatanuzaTopbl Dpunensi—
Kpadrca), wurpoBanusi, cynbbupoBanus. Peaknuu  rugpupoBaHus WU
INPUCOEIUHEHNUS XJIopa K 0eH30:1y. OCOOEHHOCTH XUMUYECKHX CBOMCTB TOMOJIOTOB
OeHzona. BzauMHOe BIMSHME AaTOMOB Ha MpPUMEpPE TOMOJIOTOB AapeHOB.
OpueHTanus B peakiusax 3ekTpodunbHoro 3amenieHus. OpuentanTsl [ u Il pona.
IIpuMeHeHue M mosydyeHHe apeHoB. [IpuponHble WCTOYHMKH apOMATHYECKHX
YIJIEBOAOPOAOB. ApoMaTu3alus aJKaHOB M LHKJIOAJIKAHOB. AJKWIMPOBAHHE
OeHzorna.

JleMmoHCcTpauM.

[IlapocrepkHEBbIE M OOBEMHBIE MOJEIM MOJIEKYJ] O€H30Ja W €ro roMoJIOIOB.

Pa3nenenue cmecu O€H301 - BOJa C IOMOINIBIO JICIIUTEIBHOW BOPOHKHU.



PactBopsitomasi = cmocoOHOCT,  OeH30/ma  (AKCTpakUMs  OpraHUYEecKUX U
HEOPraHUYECKUX BEIIECTB OEH30JI0M K3 BOJHOIO pacTBopa Hoja, KpacUTeEsew;
pacTBOpeHHE B OEH30JI€ BEUIECTB, TPYJHOPACTBOPUMBIX B BOJE (Cephl, OCH30MHOM
kuciothl). ['openne Oenzona. OTHolleHHe OeH3o0Jia K OpOMHOM BOJZiEe, pacTBOPY
nepmanranara kanus. [lonydenne HuTpoOen3ona. O3HaKoMIIeHHE C (PU3NYECKUMHU
CBOICTBaMH apOMaTHYECKUX YIJIEBOJOPOJOB C MCHOJIB30BAHUEM PACTBOPUTEIS
«ConbBeHT». WM3roToBieHHME U UCIHOJB30BaHUE MpOCTeHIero mpudopa st
xpomatorpaduu. Ilonyuenue OeH3o0sa J1eKapOOKCUIMPOBAHMEM  OEH30IHOM
kucnotel. [lomydenue u paccioeHue smysbcuu OeHzona ¢ Bojoil. OTHOIIEHHE
O6eH30J1a K OpOMHOI BOJIE ¥ pacTBOPY MEpMaHTraHaTa Kajusl.

1.6. IlpupoaHbie HCTOYHUKH YIJIEBOIOPO/IOB.

He¢g1h. Haxoxnenue B mpupoae, coctaB U (usmyeckue cBoicTBa HeTH.
TomnmuBHO - sHepreTHueckoe 3HaueHue HedTu. IIpombinuieHHas nepepaboTka
HepTu. Pextudukanus HedTH, OCHOBHBIE (paKIUU €€ pasleieHus, ux
ucrnoiib3oBanue. Btopuunas mnepepaboTka HedrenpoaykTtoB. Pektudukanus
Ma3zyTa IMpU YMEHbIIEHHOM JaBiieHud. KpekuHr HedTenpoaykToB. Pazmuunbie
BUBI KpekuHra, pabotel B.I.IllyxoBa. M3oMepuzanus ankaHoB. AJKWAIMPOBAHHE
HENpeNeTbHBIX YrieBOAOpPOoI0B. Pudopmunr HedTenpoaykToB. KauecTBo
aBTOMOOMIBHOTO TOITHMBA. OKTaHOBOE YHCIIO.

Ipupoansiii 1 monyTHbIA HedTAHON ra3sl. CpaBHEHHE COCTaBa MPUPOJTHOTO U
NOMYTHOTO Ta30B, WX HPAKTHYECKOE HCIOJIb30BaHHE. KaMeHHbI yroib.
OCHOBHBIE  HaIlpaBJICHUs HCIOJIB30BaHMS KaMeHHoro yris. KokcoBanue
KaMEHHOI'0 YIJIs, BA)KHEHUIIE MMPOTYKTHI ATOT0 IMPOLECCA: KOKC, KAMEHHOYTOJIbHAS
cMoJla, HajacMoibHass Boja. COENMHEHHs, BBIIEISEMBIE M3 KaMEHHOYIOJBHOMN
cMmoutbl. IIpoayKTsl, orydaemble U3 HaJCMOJIBHOM BOJBI. DKOJOTHYECKHE ACTIEKTHI
n00bIYM,  NEepepadOTKM M HUCIOJIB30BAaHUS  TOPHOYMX  MCKONAEMBIX.
JlemoHcTpauMm.

Komnexkuus «IIpupoaHbie UCTOYHUKH YIJIeBOAOpPOAOBY». (CpaBHEHHE MPOILIECCOB
ropeHus HedTH W mpupomHoro raza. OOpa3zoBaHue HEPTIHOW TIUICHKH Ha
MOBEpXHOCTH BOJbl. Kartanutnueckuili KpekuHr mnapaduHa (WM KEpOCHHA).

JlabopaTopHble ONBITHI.



OnpeneneHue HaIW4Us HENPEACNIbHBIX YIIIEBOJOPOAOB B OCH3MHE U KEPOCHHE.
PactBOpuMOCTb pa3inyHbIX HE(PTENPOAYKTOB (O€H3MHA, KEPOCHHA, AU3EIBHOTO
TOTUIMBA, Ba3eanHa, napaduHa) Ipyr B Ipyre.

1.7. I'mapokcUIbHBIEC COCIMHEHUS
Crpoenune u kjaaccupukanus cnuproB. Knaccudpukanus COuUpTOB MO TUIY
YIIE€BOJOPOJHOIO pajauKana, YHCIY THAPOKCWIBHBIX TpyHI W TUIly aToma
yriaepoia, CBA3AHHOIO C  THUAPOKCWIBHOM  TpYINIOH.  OJNEKTPOHHOE U
OPOCTPAHCTBEHHOE CTPOEHUE THUAPOKCUIBHOM TIpynmnbl. BriusHue crpoeHus
COUPTOB Ha UX (U3HUECKHE CBOMCTBA. MEXMOJEKyIspHas BOJOPOAHAs CBA3b.
['oMonoruueckuit ps  NOpeleibHBIX OJHOATOMHBIX crnupToB. W3omepus wu
HOMEHKJIaTypa aJKaHOJIOB, MX 001as Gopmyra.
XuMHYecKHe CBOMCTBA AJIKAHOJ0B. PeakiimoHHas CrOCOOHOCTh MpeaeabHBIX
OJIHOATOMHBIX cUPTOB. CpaBHEHUE KUCIOTHO-OCHOBHBIX CBOMCTB OpraHUYeCKHUX
U HEOpPTaHMYECKUX coeluHeHui, conepxaimmx OH - rpynmy: KMCIOT, OCHOBaHUH,
aM(pOTEpHBIX COENMHEHMH (BOHABI, CHUPTOB). Peakuuu, NOATBEpKAAIOIINE
KHUCIJIOTHBIE CBOMCTBAa CHUPTOB. Peakuuu 3aMelieHUs] TUIPOKCUIIBHOW TPYIIIBI.
MexmornekynsipHasi JeTuApaTanys CHUPTOB, YCJIOBHS O0Opa30BaHHS MPOCTHIX
a¢upoB. CroxHble 3PUPHl HEOPTaHUYECKUX U OPTraHUYECKUX KHUCIIOT, PeaKiuu
srepudukanmu. OKUCICHUE U OKHUCIHUTEIBHOE JErHJAPUPOBAHUE CIHUPTOB.
Cnoco0bl mosyyenuss cnuproB. [‘maponus ranoreHankaHoB. ['mapartanus
AJIKEHOB, YCJIOBHS ee MpoBeAeHus. BoccTraHoBNeHNE KapOOHUIBHBIX COCTMHEHU.
OTtaenbHble NpeaCTABUTENH AJKAHOJA0B. METaHOJ, €ro MPOMBIIIIEHHOE
IIOJIy4YEeHHE M TNPHUMEHEHHE B IPOMBIILICHHOCTH. buHoOJIOrMdeckoe JeilcTBHE
MetaHona. Creuududeckue  crnocoObl  MOJTY4YEHHs  ATHIIOBOIO  CIHPTA.
PuU3MONIOrHIeCcKOe IEUCTBUE ITAHOIA.
MHoroaroMHbie cnupThl. M30Mepuss 1 HOMEHKIIATYpa NPEACTABUTEICH ABYX- U
TpEeX- aTOMHBIX CHUPTOB. OCOOEHHOCTH XMMHYECKHX CBONCTB MHOI'OATOMHBIX
COUPTOB, MX KadeCTBEHHOe OOHapyxeHue. OTAeNbHbIE MPEACTABUTENHN:
ATWICHIJIMKOJIb, TJIULEPHUH, CIIOCOOBI UX MOJYYEHHUs, MPAKTUYECKOE IPUMEHEHUE.
®eHoJ1. DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTpoeHHe (QeHona. B3aumHoe

BJIMAHHUC apOMAaTHYCCKOI'O KOJIbIIa H FHI[pOKCHJ'IBHOfI T'PYIIIBL. XUMHYECKUE



cBoiicTBa (eHona Kak (YHKUUS €ro XMUMHUYECKOro cTpoeHus. bpomupoBanue
¢deHona (kauecTBEHHAsl peakivs), HUTpOBaHUE (MUKPUHOBAS KHUCJIOTA, €€ CBONCTBA
u npuMeHeHue). OOpa3oBaHHE OKpAIIEHHBIX KOMIUIEKCOB € HOHOM Fe3+.
[Ipumenenue  ¢eHoia. [lonyuenne  QgeHosa B IPOMBIIUIEHHOCTH.
JlemoHcTpanum.

Mopenu MoJieKkyn cOupToB W (peHoJIOB. PacTBOpMMOCTH B BOJE aJIKaHOJIOB,
STWICHIJIMKOINS, ThuuepuHa, ¢enona. CpaBHEHUE CKOPOCTH B3aMMOJEHUCTBUS
HaTpUs C OSTAHOJIOM, MPOIMAHOJIOM-2, 2-METWUJI- MPONAHOJIOM-2, TJIHMIEPUHOM.
[lonyyenue OpomdTaHa W3 dTaHoNa. BeiTtecHenue (eHona u3 ¢eHonsTa HATpUs
yroJibHOW KHUCHOTON. Peakuust ¢enona ¢ ¢opmanpaerunom. KauecTBeHHbIE
peakuuu Ha @eHos. 3aBUCUMOCTH PACTBOPUMOCTH (peHojla B BOJAE OT
Temneparypsl. B3aumonelictBue (eHona ¢ pactBopoMm menouyu. Pacno3naBanue
pacTtBopoB (eHoyisiTa HaTpus W KapOoHaTa HaTpus (06apOOTak  BBIIBIXa€MOTO
BO3/lyXa WM JIEMCTBHE CUJIBHOM KUCIOTHI). Pacmo3HaBaHue BOJHBIX pacTBOPOB
¢deHoa u riIMIepuHa.

JlaGopaTopHbIe ONbITHI.

Pextudukanus cmecu staHon - Boga. OOHapykeHHE BOJIbI B a3€0TPOIHON CMecH
BOJBI U 3TUIIOBOTO CIIHMPTA.

IIpakTH4YecKkue 3aHATHS.

N3yueHne pacTBOpUMOCTH CcHUPTOB B BoAe. OKHUCIEHHE CIHUPTOB PA3IUYHOTO
CTpOCHHS XpoMoBO# cmechio. [lomydenue mudTHIIOBOTO d(upa. Ilomydenue
rJIALepaTa Meau.

1.8. Aubaeruabl 1 KeTOHBI.

I'omosioruyeckue psiaAbl ajdbJAeruoB M KeTOHOB. [loHATHE O KapOOHMIBHBIX
COEIMHEHUAX. OJIEKTPOHHOE CTPOEHHUE KapOOHWIbHON Tpynmbel. M3omepus u
HOMEHKJIATypa aJbJCTHIAOB M KeTOHOB. (Dum3nueckue cBOHCTBa KapOOHHUIIBHBIX
COCTMHCHUM.

XuMH4YecKHe CBOHCTBA ajbJAerujoB M KeTOHOB. PeakiimoHHas CrocOOHOCTH

Kap6OHI/IJ'H>HBIX COGHHHCHHﬁ. PeaKHI/II/I OKHCJICHHUA aJIbACTHA0B, KAa4YCCTBCHHBIC



peakiuu Ha albJEeTUJHYI0 rpynny. Peakuuu MNOIUMKOHJEHCAIIMU: OOpa3oBaHUE
(denonopopmMabIETUAHBIX CMOJ.

IlpumeneHue u moJydyeHHe KAPOOHWJIBLHBIX coeauHenuil. Ilpumenenue
albJACTU/IOB U KETOHOB B OBITY M MPOMBIINUICHHOCTH. AJBJIETUBI U KETOHBI B
npupozae (3gupnsie Macna, ¢pepomonsl). [lomyuenrne kapOOHUIBHBIX COEAMHEHUM
OKHCJIEHHEM CIUPTOB, THUApaTalueldl aJIKHHOB, OKHUCJICHUEM YIJIEBOJAOPOJIOB.
OTtnenpHBIE NPEICTABUTEIN ANBIACTUAOB U KETOHOB, CIIEU(PUIECKHE CIIOCOOBI UX
MOJIYYEHHUS U CBOMCTBA.

JemoHcTpanum.

[ITapocTepkHEBbIE W OOBEMHBIE MOJEIU MOJEKYJT albJCTHIOB U KETOHOB.
[TonmyueHne yKCyCHOro ajbAerujaa, OKHCICHHE JTaHOJa XPOMOBOW CMECHIO.
KauecTBeHnHbie peakiuu Ha aJbJICTUIHYIO TpyIy.
JlaGopaTopHbIe ONbITHI.

OxkuciieHue 3TaHOJIa B dTaHAb pPAaCKaJICHHOW MEIHOW mMpoBosiokoil. [lomydeHue
denonodopManbaeruIHOTO ModuMepa. Pacno3HaBaHue pacTBOpa aleToHa U
dopmanuna. IlpakTuueckue 3aHatus V3ydeHne BOCCTAaHOBUTEIBHBIX CBOMCTB
aNbJIETUOB: PEAKIUsl «CepeOpPsTHOT0 3epKaliay, BOCCTAHOBIEHUE THIPOKCUAA MEIH
(IT). BzaumopetictBue dhopManbaeruaa ¢ THAPOCYIbOUTOM HATPHS.

1.9. Kap6oHoBble KHCJIOTHI U KX POU3BOAHbIE.

I'omosnoruyeckuii psig mpeaeJbHbIX OJHOOCHOBHBIX KApPOOHOBBIX KHCJIOT.
[lonsitue o KapOOHOBBIX KHCIOTAX U HMX KilaccUpUKAIUSA. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE KapOOKCWIBHOW Tpymnmbl. ['oMonmoruyeckuii psij
MpeNebHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KHCIIOT, UX HOMEHKJIATypa U U30MEpHS.
MexMoIneKysipHble BOJOPOJHBIC CBA3U KapOOKCWIIBHBIX TPYMI, UX BIUSHUE Ha
¢dusznueckre cBocTBa KAPOOHOBBIX KHCIIOT.

XuMH4YecKre CBOMCTBA KAapOOHOBBIX KHCJIOT. Peakuuu, WUIIOCTPUPYIONINE
KHCJIOTHBIE CBOWMCTBAa M UX CPAaBHEHUE CO CBOMCTBAMHM HEOPTaHUYECKHUX KHCIOT.
O6pazoBanne (YHKIIMOHATIBHBIX IMPOU3BOJIHBIX KapOOHOBBIX KHCJIOT. Peakiuu
srepudukanu. AHTUIPUIBI KApOOHOBBIX KHUCIIOT, UX MOJYYEHUE U MPUMEHEHUE.
Cnoco0bI mostydyeHus1 KApOOHOBBIX KUCJIAOT. OTAe/JbHbIE NPEACTABUTEH U UX

3HauyeHue. OOmmMe CrnocoObl TMOJYYEHUS: OKHUCJICHHUE ajKaHOB, aJKEHOB,



NEPBUYHBIX CHUPTOB, aJlbJErHAOB. BakHeillmue mnpeacTaBUTend KapOOHOBBIX
KHCJIOT, UX OMOJIOTUYECKasl POJib, CelU(PUUYECKHE CIIOCOOBI OMYyUYEHHUs, CBOMCTBA
U IPUMEHEHHUE MYPaBbUHOW, YKCYCHOM, NAJIbMUTUHOBOW U CTEapUHOBOM;
AKpWJIOBOM M METaKpWIOBOH; OJIEMHOBOW, JIMHOJEBOM U JIMHOJIECHOBOM;
IaBeJIeBOi; OCH30MHOM KHUCJIIOT.

Caoxuble 3¢pupbl. CTpoeHHE U HOMEHKJIATypa CIO0XKHBIX d()PUPOB, MEKKIACCOBAs
u3oMepusi ¢ KapOOHOBBIMHU KuciaoTaMU. CrocoObl MOMyYEHUS CIOKHBIX 3(DHUPOB.
OO6paTUMOCTh peakiuu 3TepupuKai U (DAKTOphl, BIUSAIOIINE HA CMEIECHHE
paBHOBecusa. OOpa3oBaHue CcioxHbBIX noaudhupoB. IllonusTunenrepedranar.
JlaBcaH Kak NpEICTaBUTENb CHUHTETHYECKUX BOJIOKOH. XHMMHUYECKHE CBOMCTBA U
NPUMEHEHHE CIIOKHBIX 3(PHUPOB.

Kupbl. Kupel kak cioxsHble 3¢upbl riunepuHa. KapOoHOBBIE KHCIIOTHI,
BXOJSIIIIME B COCTAB JKUPOB. 3aBUCHUMOCTh KOHCUCTEHILIMM JKHPOB OT UX COCTAaBa.
XHWMHUYECKHE  CBOMCTBA JKUPOB: THAPOJU3, OMBUIEHHWE, THUIPUPOBAHUE.
buonoruyeckas poib KUPOB, UX HCHOJIb30BAaHUE B OBITY M MPOMBIIUICHHOCTH.
Conu  kapOoHOBBIX KHCJOT. Mputa. CrnocoObl  MOJMYyYEHHS  COJICH:
B3aMMOJICHCTBUE KApOOHOBBIX KHUCJIOT C METaJJlaMH, OCHOBHBIMHU OKCHIAMH,
OCHOBAaHUSMH, COJISIMHU; IIETOYHONW THIAPOJIU3 CIOXKHBIX 3(PUpoB. XuUMUUYECKHE
CBOICTBa cojeil KapOOHOBBIX KHCIOT: THUAPOJIN3, PEAKIMH HOHHOTO OOMEHa.
Mpbina, CymIHOCTh Morollero jAchcTBus. OTHOIIEHHME MbUIa K JKECTKOM BOJIE.
Cunrerndeckue moromue cpeactsa - CMC (neTepreHTsl), UX MPEUMYIIECTBA U
HEJIOCTaTKH.

JemoHcTpanum.

3HaKOMCTBO € (DU3MUECKUMH CBOICTBAMHU Ba)KHEUIIMX KapOOHOBBIX KHUCIIOT.
Bosronka Oen3oitHON KHCIOTHL. OTHOIIEHWE Pa3TUYHBIX KapOOHOBBIX KHUCIOT K
Bojge. CpaBHeHnne pH  BOAHBIX pPacTBOPOB YKCYCHOW M COJSTHOM KHUCJOT
OJIMHAKOBOW MOJIApPHOCTH. [loslydeHue MNpUATHO NAaxXHYLIEro CIIOXKHOrO 3(upa.
OTHoOLIEHNE CIMBOYHOrO, MOJCOJHEYHOI0, MAIIMHHOI'O Macel M MaprapuHa K
OpoMHOI BOJIE U pacTBopy nepMaHraHata KaJIusl.

JlabopaTopHbIe ONBITHI.



B3aumopnencrBue pacTtBopa YKCYCHOM KHCJIOTBI C MarHheM, OKCHUIAOM LIMHKA,
ruapokcugom xenesza (III), pactBopom kapOoHaTa Kaiausi U cTeapaTa Kawsl.
O3HakoMIiIeHHE ¢ 00pa3laMu CIOKHBIX 3(pupoB. OTHOILIEHUE CIOKHBIX 3(PUPOB K
BOJIE M OpPraHMYECKHM BeElIeCTBaM. BpIBeleHUE KUPHOrO MATHA C IMOMOIIBIO
cioxkHoro 3¢upa. PacTBOpUMOCTH KUPOB B BOJIE M OPTaHUUYECKUX PACTBOPUTEIIAX.
CpaBHeHME MOIOIIUX CBOMCTB X034iicTBEHHOro Mbuia 1 CMC B kecTKOU BOJE.
IIpakTHyeckue 3aHATHS.

PactBopuMOCTh pa3znuyHBIX KapOOHOBBIX KHUCIOT B Boje. BiauMmopeicTBue
YKCYCHOM KHCJIOTHI ¢ MeTauiamu. [loiydeHue nzoamMuioBoro 3¢upa yKCyCHOU
KUCIOThl. CpaBHEHUE CTENEHHM HEHACHINIEHHOCTH TBEPIOrO M KUIKOTO >KUPOB.
Owmbuienue xupa. [lomyyeHue Mbia U U3y4eHUE €ro CBOMCTB: MEHOOOPa30BaHMS,
peakiuii HOHHOTO 0OMeHa, TUAPOJIN3a, BhIICICHUSI CBOOOIHBIX JKUPHBIX KUCIIOT.
1.10. YraeBoasbil.

Ilousitue 00 yraeBogax. Kiaccudukanus yrimeBomoB. MoHo-, 1u-
NOJINCAXAPU/IbI, TPEACTABUTENN KaX0M TPYIIIbl YIJIEBOIOB. bruonornyeckas poiib
YIJIEBOJIOB, UX  3HA4YEHHE B KU3HM  4YeloBeKa M oOIecTna.
Monocaxapuabl. CTpoeHHE U ONTHYECKas HW30MEpHUs MOHOcaxapuaoB. Hx
KJaccuuUKaIus 1Mo 4Yuciay aTOMOB yriepoja U NMpUpoje KapOOHUIBLHOM TPYIIIbI.
®opmynel Oumepa u Xeyopca A HU300paKEHHS MOJIEKYJ MOHOCAaXapHIOB.
OtHecenue MoHocaxapuoB Kk D- u L-psay. Baxueilue npeactaBUTEId MOHO3.
I'mroko3a, cTpoeHMe €€ MOJCKylIbl M (U3MYECKHe CBOMCTBa. TayTomepws.
XUMHYECKHME CBOWCTBA  TUIFOKO3BI: PEAKIMU 1O  aJIbJCTUIHOM  TpYIIIE
(«cepeOpsiHOrO  3epKayia», OKHCIEHUE Aa30THOM KHUCIOTOM, TUIPUPOBAHUE).
Peakuuy T1IIHOKO3bI KaK MHOTOATOMHOT'O CHUPTAa: B3aUMOJIEHUCTBUE TJIIOKO3bI C
ruapokcugom meau (II) mpu kOMHaTHOM TemmepaType U HarpeBaHuu. Pa3nuuHbie
TUNIBI  OpokeHHsI  (CIMPTOBOE, MOJIOYHOKHCTIOE). [roko3a B mpupone.
buonornueckast ponp U npuMeHeHUe TIOKO3bl. DpyKTO3a Kak M30MEP TIIFOKO3BI.
CpaBHEHHE CTPOEHUSI MOJIEKYJbl U XUMHUUYECKHX CBOWCTB TIIFOKO3bI M (DPYKTO3BI.
O®pykTo3a B mpupone U ee Ouosorudeckas poib. IleHto3sl. Puboza wu
Je30Kcupudo3a KaK NpeACcTaBUTEIN anpaoneHTro3. CTpoeHue MOJEKYIL.

Mucaxapuabl. Crtpoenue gucaxapunoB. (Crnocod COUJIGHEHHS  I[UKIIOB.



BoccranaBnuBaronmme M HEBOCCTaHABIMBAIOIIKME CBOMCTBA [HCAXapUAOB KaK
CIEACTBUE COWJICHECHMs LUKiIa. CTpoeHME M XUMHUYECKHE CBOMCTBA Caxapo3bl.
TexHomornyeckne OCHOBBI ITPOM3BOJCTBA caxapo3bl. JIakTo3a M ManmpTo3a Kak
M30MEPBI Caxapo3bl.

Hoauncaxapuasl. OOmee crpoeHue nonucaxapunoB. CTpoeHHE MOJIEKYJIbI
Kpaxmazia, amMuiao3a U aMuIONeKTUH. Pu3nyeckue CBOMCTBA Kpaxmaja, €ro
HaXO0XJEHUE B IPUPOJIE U Ouosiornueckas poib. [ TMKoreH. XuMu4yeckue CBOMCTBa
kpaxmana. CTpoeHue 53JIEMEHTApHOTO 3BEHA IEJUIIOJIO3bL. BiMsiHue CTpoeHHs
NOJIUMEPHOM 11enmu Ha (U3WYECKHE M XUMHUUYECKHE CBOMCTBA IIEJLTIONIO3HI.
['unponu3 1emoa03bl, 00pa3oBaHUE CIOXKHBIX 3(UPOB C HEOPTAHMYECKUMH U
opraHnyeckumu kucioramu. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM
menke, Bucko3e. Haxoxxnenue B mpuposie W OUONOrHYecKask pojib LEJUTHOJIO3HI.
CpaBHeHME CBOMCTB Kpaxmalia U IEJUTHOJI03bI.

JdeMoHCTpanuu.

OOpa3npl yriaeBonoB W u3Aenuid u3 Hux. [lomydeHuwe caxapata Kalblusi U
BBIJICJICHUE Caxapo3bl U3 pacTBOpa caxapaTa Kajblus. BzaumMoaeicTBHe riItoK03bl
¢ (yKCHHCEpHUCTOM KHuCI0TON. OTHOIIIEHHWE PACTBOPOB CaXapo3bl U MaJbTO3bI K
Cu(OH)2 npu HarpeBanun. O3HaKoMIIeHUE ¢ (PU3NUESCKUMHU CBOMCTBAMHU Kpaxmasa
u nemwmono3pl. HaOyxanuwe memmono3sl u Kpaxmana B Boje. [lomydenwue
TPUHUTpaTa UEIUII0103bl. KOMIeKus BOJOKOH.

JlaGopaTopHble ONbITHI.

O3nakomiieHHE € (DU3UYECKUMH CBOWMCTBAMHM TIIOKO3bI (amnTeyHasi yIaKoBKa,
tabsnetkn). KuCHOTHBIA TUAPOIM3 caxapo3bl. 3HAKOMCTBO C 0Opas3amu
nonucaxapunoB. OOHapyKeHHE Kpaxmayia ¢ MOMOIIbI0 KaUeCTBEHHOW PEaKUIUH B
Mene, xjebe, iorypre, MaprapuHe, MAaKApOHHBIX HU3JACIHIX, KpymHax.
IIpakTuyeckue 3aHATHS.

Peakuus «cepeOpsiHOrOo 3epkanay» TJIIOKO3bl. B3aumMoaeicTBHe TIIOKO3bI C
ruapokcuaoM menu (II) mpu pasnuunbix Temmneparypax. [leiicTBue aMMUayHOTO
pacTBopa okcuja cepebOpa Ha caxapo3dy. OOHapyXeHHE JaKTO3bl B MOJIOKE.
JlelicTBUE 1012 HA KpaxMaJl.

1.11. AMHUHBI, AMMHOKHCJIOTHI, 0€JIKH.



Kaaccupuxanusas m uzomepusi ammuuoB. llonsatue o0 amuuax. IlepBuussble,
BTOPUYHBbIE M TpeTuuHble amuHbl. Kiaccudukanus amMuHOB 1O TUIY
YTJIEBOJOPOJHOIO pajJuKana U YMCIy aMHHOTPYyIN B MojieKyje. [ 'omonornueckue
pAIbl TPEACNbHBIX amudaTHUYeCKUX U apoOMaTUYECKUX AaMHUHOB, H30MEPHUS U
HOMEHKJIATYpa.

XuMHYeCKHEe CBOHCTBA aAaMHUHOB. AMUHBI KaK OPraHMYECKHWE OCHOBAHHUS, UX
CpaBHEHHE C AMMHUAKOM U JPYTMMHU HEOPraHUYECKUMHU OCHOBAaHUSAMHU. CpaBHEHHE
XUMUYECKUX CBOMCTB anuaTUUeCKUX U apoMaThuueckux aMuHoB. OOpa3zoBaHHe
aMHI0B. AHUIMHOBBIE Kpacutenu. I[loHSATHE O CHUHTETMYECKUX BOJIOKHAX.
[Torunamuael W NOJUAMUIHBIE CUHTETUYECKHE BOJIOKHA. [IpumeHeHue u
IOJIYYEHUE AMUHOB. [Tonyuenue aMUHOB. PaboTsr H.H.3unwuna.
AMHMHOKHCJIO0THI. [loHATHE 00 aMHUHOKHCIOTAaX, UX KiIacCU(PUKAIUSI U CTPOCHUE.
Onrudeckass  u3omepusd  o-aMUHOKHUCIOT.  HomeHknatypa  aMHUHOKMCIIOT.
JIBOMICTBEHHOCTh  KUCJIOTHO-OCHOBHBIX CBONCTB AMUHOKHUCJIOT U €€ TMPUYMHBI.
bunonsapusle nonsl. Peakiuu konaeHcauuu. [lentunnast cBszb. CUHTETHYECKHUE
BOJIOKHA: KarpoH, sHaHT. Knaccuduxkanus BonokoH. [lonydeHne aMMHOKHUCIIOT, UX
npUMeHeHHe U Ouosorndyeckas QyHKIus.

beaku. benku kak npupoassie noauMepsl. Ilepsuunas, BTopuuHas, TpeTU4HAs U
YeTBEPTUYHAS CTPYKTYphl OenkoB. DuOpwinspHble W TI00yIsIpHBIE OCIKH.
XVUMHUYECKHE CBOMCTBA OEJIKOB: TOPEHUE, JNCHATYpAIMsl, TUIPOIN3, KaueCTBEHHBIE
(uBeTHBIC) peaknuu. buonorndyeckue GyHKIUU OENKOB, MX 3HAUeHHE. benku kak
KOMIIOHEHT muni. [IpoGiema OenKOBOro TOJOJAHWS W IYTH €€ pelieHus.
JemoHcTpanum.

dusnyeckue CBOWCTBA METWIIAMUHA: arperaTHoe COCTOSHWE, LBET, 3amax,
OTHOIIEHHWE K Bojae. lopeHume MerunamuHa. B3auMonenWcTBHEe aHWIMHA U
MeTWJIaMHHa C BOAOW W KucioTtamu. OKpaliMBaHHe TKaHEW aHWIMHOBBIMU
kpacutensimu.  OOHapykeHue  (QYHKIMOHATBHBIX TPyHNIn B MOJEKyJax
aMuHOKHUCIOT. HeuTpanuzanuss 1menodd aMHUHOKUCIOTOW. HeWTtpanuzanus
KHUCJIOTHI AMHHOKHCJIOTOM. PacTBopeHue u OCaXJICHUE OEJIKOB.

JlabopaTopHbIe ONbITHI.



W3roToBiieHHEe  IAPOCTEPKHEBBIX M OOBEMHBIX MOJENEH M30MEPHBIX aMUHOB.
PactBopenue 0enkoB B Boje M uX koarynsuus. OOHapykeHue Oenka B KypHUHOM
SANLE U MOJIOKE.

IIpakTHyeckue 3aHATHSA.

O6pazoBanue coneit anwinHa. bpomupoBanune anuinmHa. OOpa3zoBaHHe cojeit
mmmnuHa. [lonmyuenue memHoit conu riunuHa. [leHatypamus Oenka. lIBeTHbie
peaKkiu OENKOB.

1.12. A3orcomep:kamme rerepouukianyeckue coeauHeHus. HykieunHoBble
KHMCJIOTBI.

HyxkJiienHoBble KHUCaA0TBI. HyKIIEMHOBBIE KHUCIOTHI KaK MPUPOJHBIE MOJIMMEPBHI.
Hyxneotunel, ux crpoenue, npumepbl. AT® u AJID, ux B3auMonpeBpanieHue 1
posnb 3Toro mpouecca B npupone. llonsitue JJTHK u PHK. Crpoenue JJHK, ee
nepBUYHAasT W BTOpuuyHas cTpykrypa. Paboret @®.Kpuka wu J[.Yorcona.
KommnementapHocts  a3oTucthix ocHoBaHuil. Perukanusa JJHK. Ocobennoctu
ctpoennsi PHK. Tunet PHK u ux 6uonornyeckue pynkiuu. [Tostue o TpongyHom
koae (xomoHe). buocuHTe3 Oenka B KuUBOM KieTke. ['eHHas WHXeHEpHUsS U
OMOTEXHOJIOTHS. TpaHcrenssie dbopMbI pacTeHun 17} KUBOTHBIX.
JdeMoHCTpanuu.

Monenun MONEKyJl BOXKHEUIIMX TeTepOUUKIOB. KoeKkuus reTteponuKiIndecKux
coenuHeHUM. JlercTBUE pacTBOpa NHUPUIAWHA HA WHAMKATOpP. B3auMonencrBue
NMAPpUANHA C COJstHOM Kucinoto. Mogens monekynsl JIHK, nemoncTpanus
IPUHIMIA KOMIUIEMEHTAPHOCTH a30TUCTBIX OCHOBaHUU. OOpasubl IpPOAYKTOB
MUTaHUS U3 TPAHCTEHHBIX ()OPM PACTCHHI M KUBOTHBIX. JIekapcTBa u mpemapartsl,
U3rOTOBJICHHbIE  METOJaMHU  TE€HHOM  MHXXEHEepUH U OHOTEXHOJIOTHH.

JlaGopaTopHBbIii ONBIT.

MsrotoBiaenue  OOBEMHBIX U IIAPOCTEPKHEBBIX  MOJEIEH  a30THUCTHIX
FE€TEPOLMKIIOB.

1.13. buoJiornyecku aKTUBHbIE COeTUHEHH.

®epmenTbl. [loHaTHE 0 QepMeHTax Kak O OHOJIOTHYECKHX KaTaln3aTopax

O0enkoBoil mpupoabl. OCOOEHHOCTH CTPOEHUSI M CBOMCTB B CpPaBHEHUU C



HeOpranndeckuMu karanuzaropamu. Knaccudukauus dpepmentoB. OcoOeHHOCTH
CTPOEHUS U CBOICTB (DEPMEHTOB: CEJIEKTUBHOCTh U 3(PPEKTUBHOCTh. 3aBUCUMOCTb
aKTUBHOCTU (epMEHTOB OT Temmepatrypsl © pH cpeabl. 3HaueHue GpepmMeHTOB B
OMOJIOrMU ¥ MPUMEHEHHUE B IPOMBIIIICHHOCTH.

Buramunsl. Ilonstue o ButamuHax. Mx knaccudukanus u obo3zHauenue. Hopma
notpebsieHns BUTaMUHOB. BopopactBopumbie (Ha mpumepe BuTaMuHOB C,
rpynnel B u P) u xupopactBopumble (Ha npumepe ButamuHoB A, D u E).
ABUTaMUHO3bI, TUIEPBUTAMUHO3bl M THIOBUTAMHUHO3BI, WX MpO]UIaAKTHUKA.
I'opmonbl. [loHATHE O TOpMOHAaX Kak OHOJOTMYECKHM AKTHBHBIX BEIECTBAX,
BBITIOJIHSIFOIIUX ~ DHJIOKPUHHYIO PEryJSIUI0 KU3HEACATEIbHOCTH OpPraHU3MOB.
Knaccudpuxanys  rOpMOHOB:  CTEpOUJBI,  MPOU3BOJHBICE  AMUHOKHCIIOT,
MOJIMMENTUAHBIC U OCIKOBbIE TOPMOHBL. OTIENbHBIE MPEICTaBUTEIU: dCTPATUON,
TECTOCTEPOH, MHCYJIUH, aJIpSHAJIVH.

JlekapcrBa. IloHaTHe O JekapcTBaX Kak XMMHOTEPANECBTUYECKHUX TMpernaparax.
Kparkue ncropuyeckne cBeIeHUS 0 BOSHUKHOBEHUU U PAa3BUTUHU XMUMHUOTEPAIHHU.
['pynnel ngexapcTB: cyiabhaMuibl (CTPENTOLU[), AHTUOMOTHKU (TEHUIIWILINH),
AHTUMHUPETUKU (aCTUpUH), AaHAIbIeTUKH (aHanbruH). MexaHu3M JeHCTBUS
HEKOTOPBIX JIEKAPCTBEHHBIX IPENApATOB, CTPOCHUE MOJIEKYJ, MPOrHO3UPOBAHHE
CBOICTB Ha OCHOBE aHajiu3a XUMHUYECKOTO CTPOCHHS. AHTHOMOTHUKH, UX
KJaccuuKaIys 1Mo CTPOSHUI0, TUILY U CIEKTPY JehcTBUA. bezomacHbie criocoOsI
NPUMEHEHHUs], JIEKApCTBEHHBIE (DOPMBI.

JemoHcTpanum.

CpaBHenue ckopocTH pasnoxenus H202 monx aelictBuem ¢depMeHTa Karajasbl U
Heopraandeckux kartamusatopoB: KI, FeCl3, MnO2. OG6pa3upl BUTaMHUHHBIX
npenaparoB. [lomuButamunel. Wmmtoctpamuu — dotorpaduii  KUBOTHBIX — C
paznuuHbiMu (hopMaMHM aBUTaMUHO30B. [lnakat ¢ m300pakeHUEM CTPYKTYpPHBIX
dbopMyn scTpaamona, TECTOCTEPOHA, aipeHaNnHA. B3anMoeiicTBre agpeHainHa ¢
pactBopom FeCl3. benkoBas mpuposa uHCynnHA (IIBETHAS PEAKIUs HA OCIKH).
[Inakatel wnm komorpamMMmbl ¢ (GopMylnamMu amuja CyJdb(paHUTOBON KHUCIOTHI,
TATAAPODOINEBON | JIOKHOW TUTHUIAPODOINEBON KUCIOT, OCH3WINCHUIIWIIIMHA,

TEeTpalUKINHA, Ile(hOTaKCUMa, aClIUpPUHA.



JlabopaTopHbIe ONBITHI.

HcnbiTanne pacTBOPUMOCTH  aJpeHAIMHA B BOJAE M COJSIHOM  KHUCJIOTE.
Oo6Hapy:xeHue aclypuHa B TOTOBOU JIEKapCTBEHHOU dopme.
IIpakTHyeckue 3aHATHSA.

OO6nHapyxeHue BUTaMMHa A B MOJcOJIHEYHOM Macie. OOHapyxkeHue ButamuHa C
B d010uyHOM coke. Ompenenenue BuTamMmuHa D B ppiObeM >KUpe WIH KypUHOM
xKenTke. JlelicTBUe amMuiIo3bl CIIOHBI Ha Kpaxmail. JleicTBHME NernaporeHasbl Ha
METWJICHOBbIA cuHUW. JlelicTBUEe KaTana3bl Ha MEPOKCHJ BOAOPOAA. AHAIN3
JIEKApCTBEHHBIX MPENApaToB, IMPOU3BOJHBIX CATULMIOBOM KHUCIOTHI. AHaIU3
JIEKapCTBEHHBIX [IpENapaToB, IIPOU3BOHBIX n-aMuHoGeHoMa.
2. O0masi ¥ HEOPraHUYeCcKasi XUMHUSL.

2.1. XumMusi — HayKa 0 BellecTBax.

CocraB BemecTBa. Xumuyeckue diaeMeHTh. CrocoObl  CyIIeCTBOBAaHMS
XUMUYECKUX DJJIEMEHTOB: aTOMBI, MPOCThIE U CIOXKHBIE BellecTBa. BemiecTBa
NOCTOSIHHOTO M TEPEMEHHOTO COCTaBa. 3aKOH IOCTOSIHCTBA COCTaBa BEILIECTB.
BemectBa MOJIEKYJIIpPHOTO W HEMOJIEKYJISIPHOTO ctpoeHusi. CrocoObl
OTOOpa)KE€HUsT  MOJEKYJ:  MOJIEKYJISpHBIE W CTPYKTypHble  (OPMYJIBI;
IapocTep>KHEBbIE M MaciiTaOHble mpocTpaHcTBeHHbIe (CTioapTa - bpurieba)
MOJEJH MOJIEKYJI.

N3mepenue BemecTtBa. Macca aTOMOB U MOJIEKYJ. ATOMHas €IMHHUIIA MAaccChl.
OTHOCUTENBbHBIE aTOMHAasi M MOJEKyJsipHas Maccbl. KonumuyecTBO BellecTBa U
€IVMHHUIBl €r0 U3MEPEHUS: MOJIb, MMOJIb, KMOJb. Uncino Aoraapo. MoisipHas
Macca.

ArperaTHble COCTOSIHHS BelllecTBa. TBepaoe (KpucTaminyeckoe U amopgHoe),
’KHUJIKOE U ra3000pa3HOE arperaTHbIe COCTOSTHUS BEIIECTBA. 3aKOH ABOTaJpo U €ro
caenactBus.  MossipHbIi  00BEM  BEIIECTB B Ta3000pa3HOM  COCTOSHUH.
OObenuHEHHBI Ta30BbIM 3aKOH W ypaBHeHHe MenaeneeBa—KiamneipoHa.
CMmecn BemecTB. Paznmnuus mMexay cCMecIMH U XMMHYECKUMHU COEIMHEHUSMM.
MaccoBas u oObeMHas JTOJIH KOMIIOHEHTOB CMECH.
JemMoHcTpauM.

OnbIThl, WUTIOCTPUPYIONINE 3aKOH COXpaHEHUsI Macchl BenlecTB. Habop moneneit



aToMOB M Mouiekyln. Hekoropsle BemecTBa KoamyecTBOM B 1 Monb. Mopens
MOJISIPHOTO 00bE€Ma ra3oB.

IIpakTHyeckue 3aHATHS.

N3roroBineHne mMonese MOJIEKYJ HEKOTOPBIX OPTaHMYECKMX M HEOPraHUYECKHUX
BemecTB. OuncTKa BelecTs (puiIbTpoBaHUEM U JUCTWLIALMEH. OUnCTKA BELECTB
IIEPEKPUCTAIIIU3ALIUEHN.

2.2. CTpoenue aToma.

ATOM — cJ0kHasg 4acTHHA. JoKa3aTenbCcTBa CIIOKHOCTH CTPOEHUS aToMa:
KaTOJHbIE M PEHTTCHOBCKUE Jy4H, PoTod(PhEKT, paIuoaKTUBHOCTh, AJIEKTPOJIU3.
[Inanerapnas wmoxens aroma 3.Pesepbopna. Crpoenue aroma mno H.bopy.
CoBpeMeHHBIE MPEACTABICHUS O CTPOEHHH aToma. KopmycKylspHO-BOJHOBOW
TyaJIu3M 4acTULl MUKPO- MHUpA.

CocrtaB atomHOro sigpa. HykinoHsl: TpOTOHBI U HEUTPOHBL. MI30TOMBI U HYKJIHU/IBIL.
Y CTOWYUBOCTH SED.

DJIeKTPOHHASE 000104ka aToMOB. [loHsiTHE 00 »SJIEKTPOHHOM opOUTaTU WU
ANEKTPOHHOM o0iake. KBaHTOBbIE uMcia: TJaBHOE, OopOUTalbHOE (MOOOYHOE),
MAarHuTHOE W CIHHOBOE. PacmpezneneHue -3IEKTPOHOB IO JHEPrETHUYECKUM
YPOBHSIM, TTOJYPOBHSIM M OPOUTAJNIIM B COOTBETCTBUU C MPUHIIUIIOM HaMMEHbBIIIEH
sHepruu, npuHimnoM [laynu u npaBuiom ['yHna. DnekTpoHHBIE KOHGUTYpaluu
aTOMOB XMMHUYECKHUX 3JIEMEHTOB. BalleHTHbIE BO3MOKHOCTH aTOMOB XUMHUUYECKUX
DJIEMEHTOB. DJICKTPOHHAS KJIACCH(HUKAIMSA XUMHUYECKUX DJIEMEHTOB: s-, p-, d-, f-
DJIEMEHTHI.

JemoHcTpanum.

doroaddext. Mogenu opburtaneii paznuaHON (HOPMBI.

JlaGopaTopHBbIii ONIBIT.

HaGmronenne CreKTpoB WCIYCKaHUS M TOTJIOMICHHUS COSIUHEHUN XUMUYECKHUX
AJIEMEHTOB € ITIOMOUIBIO CIEKTPOCKOIIA.

2.3. Ilepuoanueckuit 3akoH u Ilepuoamyeckass cucTeMa XHMHYECKHX
yeMmenTOB /I.M.MenaeieeBa.

OTkpbiTHE NEePUOTUIECKOr0 3aKOHA. [IpeanochuIKu: HaKOIUICHUE

dakTomornuyeckoro Marepuaina, padbotel npenmecrseHHUKoB (M.B.Jlebepeitnepa,



A.D.lllankyprya, JIx.A.Hetonennca, JI.LEO.Meiiepa), chezn xumukoB B Kapicpys,
mnyHocTHele  KadectBa  J[.M.Menneneea. Otkpeitne  J[.M.MenneneeBbsm
IIeproanueckoro 3akoHa.

Ilepuognueckunii 3ak0H U cTpoeHue aroma. M3oromnel. COBpEMEHHOE MOHSITHE
XUMHUYECKOTO  3JeMeHTa.  3akoHomepHocTh [.  Mosmu.  CoBpeMeHHad
dbopmynupoBka Ilepuoauueckoro 3akona. Ilepuoamdeckas cucrema U CTPOCHHE
aroMa. OU3NYECKUN CMBICI TTOPSAIKOBOIO HOMEPA 3JIEMEHTOB, HOMEPOB T'PYIIIbLI U
nepuona. llepuonnueckoe HM3MEHEHHE CBOWCTB JJIEMEHTOB: pajgdyca aToma;
SHEPrud  MOHU3ALUM;  AJIEKTPOOTPULIATENBLHOCTH.  [IpUUMHBI ~ U3MEHEHUS
METAUTUYECKUX U HEMETAINIMYECKUX CBOMCTB JIEMEHTOB B TpyINax v Nepuojiax, B
TOM uuciie OonpIuX U cBepxOonbmux. 3HadueHue llepumoanueckoro 3akoHa u
[lepuoguueckoit cucrtembl xumuueckux osnemeHtoB Jl.M.MengeneeBa mis
pa3BUTHSA HayKHu u MMOHUMAaHMUS XUMHUYECKON KapTUHBI MHpA.
JdeMoHCTpanuu.

Paznuunpie BapuaHThl TaOnuiekl [lepuoguyeckoi  CHUCTEMBI  XHMHUYECKHX
anemenTtoB J[.M.MenneneeBa. OOpa3ibl TPOCTBHIX BEIIECTB OKCHJIOB U
rusipokcuioB snemeHTtoB Il mepruona.

JlaGopaTopHbIii ONBIT.

CpaBHEeHHME CBOMCTB MPOCTHIX BEHIECTB, OKCUJIOB U THAPOKCUAOB 3j1eMeHTOB III
nepuo/a.

2.4. CtpoeHne BelecTBa.

IlonsitTne 0 XMMH4YeCKOW CBSI3M. TUNBI XUMHYECKHMX CBS3CH: KOBaJICHTHas,
WOHHAas, METaJUIMYECKasi U BOAOPOTHAS.

KoBajieHTHasi xuMu4Yeckasi cBsi3b. /[Ba MexaHM3Ma 00pa30BaHUS ITOH CBS3H:
OOMEHHBIN M JOHOPHO-aKIeNTOpHbIA. OCHOBHBIC MapaMeTPhl ITOTO THIIA CBS3H:
JUTMHA, TPOYHOCTb, YTOJI CBS3W WM BaJeHTHBIM yroia. OCHOBHBIE CBOMCTBa
KOBAJICHTHOM  CBA3M:  HACBIIEHHOCTh, IMOJSAPU3YEMOCTb H  IPOYHOCTD.
DIEKTPOOTPHUIIATEILHOCTG W KIACCH(PUKAIUSA KOBAJCHTHBIX CBI3CH IO 3TOMY
NPU3HAKY: MOJISIPHAsE U HEMNOJApHas KOBaJICHTHBIE CBs3U. [lOJSIpHOCTH CBSI3M U
MOJSPHOCTh MOJIEKYJbl. Croco0 MepeKphIBaHUS JJIEKTPOHHBIX OpOUTAIe U

KJIaCCI/ICI)I/IKaHI/Iﬂ KOBAJICHTHBIX CBSI3€M IO 9TOMY IIPHU3HAKY: O- H T-CBA3MU.



KpatHoCcTh KOBaJIGHTHBIX CBSI3eM M KiIacCHU(pUKAIUS HUX IO ATOMY MPHU3HAKY:
OJIMHAPHBIE, IBOMHBIE, TPOMHBIC, MOJYTOPHbIE. THUMBI KPUCTALIUYECKUX PEUIETOK
y BEIIECTB C ATUM THUIOM CBSI3U: ATOMHBIE M MOJIEKYJIspHbIE. DuU3NUecKue
CBOICTBA BEILIECTB C S3TUMU KPUCTAIINYECKUMU pelIeTKaMHu.
HNonnasi xumuyeckas cBs3b. KpallHuii ciiydail KOBaJ€HTHOM MOJSPHOUN CBS3U.
Mexanu3zM o0Opa3oBaHusi MOHHOM CBsI3U. VOHHBIE KpUCTANIMUECKHE PEIIETKH U
CBOMCTBA BEUIECTB C TAKUMHU KPUCTAIIAMHU.

MeTtananyeckas xumMuuyeckasi cBs3b. OcCOObIi THUN XMMHYECKOW CBS3H,
CYIIECTBYIOUIUM B ME€TAJJIaX U cIuiaBax. Ee oTiM4ust U CXOACTBO C KOBaJECHTHOMN U
MOHHOW  cBs3siMu.  CBOMCTBA  METAUNIMYECKOW  CBsi3WM.  MeTajuimyeckue
KPUCTAJUIMYECKUE PEIIETKA M CBOMCTBA BELIECTB C TAaKUMU KPUCTAIAMMU.
Bonoponnasi xummnueckasi cBsi3b. MexaHusMm oOpaszoBaHusi Takol cBs3u. Ee
KJ1accu(pUKaIUs: MEKMOJICKYJISIPHAsI U BHYTPUMOJIEKYJIIpHAsE BOJOPOJIHBIE CBSI3U.
MonekysipHble KPUCTANIMYECKUE PEIIETKH JJIsl 3TOro Thmna CBsi3u. dusnueckue
CBOWCTBA BEIIECTB C BOJAOPOJHOM CBA3BIO. bHosormyeckas poyib BOJOPOIHBIX
CBsI3€ll B OpraHu3aluu CTPYKTyp OuomnonumepoB. Enunas npupona XUMHUECKHX
CBSI3€M: HAJIMYME PA3JIMYHBIX TUIIOB CBA3EU B OJHOM BEILIECTBE, NEPEXO] OJHOIO
THUIIA CBA3U B APYTOM U T.II.

Kommniiekcooopa3oBanmue. IlousaTue 0 KOMIUIEKCHBIX COEIMHEHUAX.
KoopnuHanimonHoe YMCI0 KOMIUIEKCOoOOpa3oBaTens. BHYTpeHHSIE W BHEUIHAS
chepa xomriiekcoB. HomeHKIIaTypa KOMILIEKCHBIX coeIuHEeHHH. X 3HaveHwHe.
JemoHcTpanum.

Mogenn MOJEKyJl pa3jiMdyHOW apXUTEKTypbl. MojJenn W3 BO3AYLIHBIX LIAPOB
MPOCTPAHCTBEHHOTO PACMOJIOXKEHUA Sp-, SP2-, SP3- THOPUAHBIX OpOHUTANICH.
Mojgenu KpUCTaJUIMYECKUX PEMIETOK pasnuyHoro tuna. Moaenu monekyn JHK u
Oenka.

JlabopaTopHbie ONBITHI.

B3anmopenicTBue MHOTOATOMHBIX CIIMPTOB € benmHTrOBOM KUJIKOCTBIO.
KauectBenHnbie peakuuu Ha noHbl Fe2+ u Fe3+.

2.5. IToaumepsl.



Heoprannueckne mnosumepsnl. [lomuMepbl - mpocThie BeliecTBa ¢ aTOMHOMU
KPUCTAJTTMYECKOM PEIIETKON: aJUIOTPONHBIE BUAOU3MEHEHMS yriepoja (anmas,
rpadur, kapOuH, QyJIepeH, B3aUMOCBSI3b TMOpHAM3ALMU OpOUTANIE y aTOMOB
yriiepojia ¢ MPOCTPAHCTBEHHBIM CTPOCHUEM aJUIOTPOMHBIX MOJAU(UKAIMi); celeH
U TEJUTyp LIEOoYeyHOro cTpoeHus. [lonumepsl — ClI0KHBIE BEIECTBa C aTOMHOMU
KPUCTAJJTMYECKOM PEIIeTKON: KBapll, KpeMHe3eM (IMOKCHIHbIC COCIMHEHUS
KpeMHUs1), KOPYHA (OKCHJ aJIIOMUHHS) U aTIOMOCHJIMKATHI (TIOJIEBBIC IIIMATHI,
clroja, KaoiluH). MuHepanbl u  ropHble mopoabl. Cepa TIacTUYEcCKas.
MuHnepanbHO€ BOJOKHO — acOecT. 3Haue€HHE HEOPraHWYECKHX MPUPOIHBIX
NOJIUMEPOB B (POPMHUPOBAHUU OJHOM M3 TEOJOTMUYECKHUX OOO0JIOUeK 3emMiin —
auTocGepsl.

Oprannyeckne nmoaumMepbl. CriocoObl UX MOJYUYEHUS: PEAKIIUU MOJTUMEpPHU3aIIN
U peakiuu  MojdukoHjeHcaruu.  CTPYKTypbl  IOJUMEPOB:  JIMHEHHBIE,
pa3BETBJICHHBIE U  MPOCTpaHCTBeHHBbIE.  CTPYKTYypUpPOBaHHWE  IOJHUMEPOB:
BYJIKAHU3AIUS Kay4yKOB, nyOneHue OCJKOB, OTBEPKJICHUE
MOJIMKOHICHCAIIMOHHBIX TToJIuMepoB. Knaccudukamus moJMMepoB Mo pa3iudHbIM
MpU3HAKaM.

JleMoHCTpanum.

Komnekuun miactMacc, KaydyyKoB, BOJIOKOH, MHUHEPAJIOB M TOPHBIX TOPO/I.
MuHepanbHOE BOJIOKHO — acOecT — W u3JeNnus U3 Hero. Mojend MOJIeKYIl
oenxos, JIHK, PHK.

JlaGopaTopHble ONbITHI.

O3HakoMiieHHe € 00pa3laMH IIACTMAacC, BOJIOKOH, KaydyKOB, MHUHEpaJOB H
ropubix mopod. IIpoBepka mimacTMacc Ha 3IEKTPUYECKYIO MPOBOAUMOCTD,
roproYecTb, OTHOILIEHHE K pacTBOpaM KHUCJIOT, IIEJI04Ye U OKHUCIUTEIEH.
CpaBHeHUE CBOWMCTB TEPMOPEAKTHUBHBIX W TEPMOIUIACTUYHBIX ILIacTMAcC.
[Tonydyenrne HUTEN W3 KaPOHOBOM WM JIaBCAaHOBOW cMoJibl. OOHapyKEeHHE XJIopa
B MMOJUBUHWIXJIOPHJIE.

2.6. JlucriepcHbIe CHCTEMBbI.

Ilonsitue o nucnepcHbIX cuctemax. Kiiaccudukanus OUCTIEPCHBIX CUCTEM B

3aBUCHUMOCTH OT arperaTHOro COCTOSIHHSI JUCIEPCUOHHOW Cpeabl U AUCIEPCHOMN



¢da3bl, a TakKe MO pasz- Mepy Ux yactull. [ pydboucepcHble CUCTEMBI: SMYIbCUU U
cycneH3uu. TOHKOUCIIEPCHBIE CUCTEMBI: KOJUIOUHBIE (30J1M U T'elu) U UCTUHHBIC
(MOneKynsIpHbIE, MOJIEKYJISPHO-UOHHbIE U  HOHHBIE). Oddext Tunpans.
Koarymsius B KOJUIOUJIHBIX ~ pacTBOpax. Cunepesuc B TeJsX.
3HavyeHne JUCHIEPCHBIX CHCTEM B SKMBOM M HEXHMBOW mpupoae M
NPAKTUYECKOH SKH3HM 4eJiOBeKa. DOMYIbCUM U CYCIICH3UU B CTPOUTEIBCTRBE,
NUIIEBOM W MEIUIMHCKOM IPOMBIIIJIEHHOCTH, KOCMETHKE. buonorunueckue,
MEJUIMHCKHAE M TEXHOJIOTUYECKHE 30JIM. 3HAUEHHUE Tejied B OpraHU3aIMu KUBOU
Marepuu. buonornyeckue, MNHINIEBbIE, MEIUIUHCKHE, KOCMETHUYECKHE Tellu.
Cunepesuc kak ¢GakTop, ONpeAeSIIONUNA CPOK TOJHOCTH MPOAYKIIMM Ha OCHOBE
reneil. CBepThIBaHME KPOBH KakK OMOJIOTHYECKHM CUHEPE3UC, €ro 3HadyeHHeE.
JdeMoHCTpauu.

Bunapl aucnepcHbIX CHCTEM M MX XapaKTepHble Npu3Haku. [IpoxoxkaeHue iyda
CBETa 4Yepe3 KOJUIOWJHBbIE W HCTUHHBIE pacTBOphl (dddekT Tunnans).
JlaGopaTopHbIe ONbITHI.

[Tonyyenue cycnensuu cepbl U kKanudonu. [lonyueHue sMylIbCUl pacTUTEIHHOTO
macia u OeHnzona. llomyuenue 3omsa kpaxmana. [lomyuenue 3075 cepel U3
THOCYJIb(haTa HATPHUS.

2.7. XumMHnuyecKue peaxkimu.

Knaccupukauuss XuMU4eCKHUX PeaKIUd B OPraHUYeCKOM M HEOPraHU4YeCKOu
xumuH. [loHstne o xumMmueckoil peaknuu. Peakumm, uaymue 0e3 HM3MEHEHUS
KaueCTBEHHOI'0 COCTaBa BEILECTB: aUIOTPONM3aLMs U u3oMepusanus. Peakuuw,
UIYyIIHE C U3MEHEHUEM COCTaBa BEIIECTB: MO YUCIY M XapaKTepy pearupyrommux u
oOpa3yronuxcsi BemecTB (pa3ioKeHHs, COCIWHEHUs, 3aMelleHusi, 0OMEHa); I0
M3MEHEHUIO CTETIEHEH OKHUCIICHUS 3JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
U HE OKHCIUTEIIbHO - BOCCTAHOBHUTEIBHBIE PEAKIMW); MO TerioBOMYy 3(deKTy
(9K30- ¥ SHAOTEpMUUECKHE); 1O (ha3e (TOMO- U TETEPOTCHHBIC); IO HATIPABICHHUIO
(oOpatuMble W HEOOpaTHMBIC); o WCMHOJIb30BAHUIO  KaTalM3aTopa
(KaTamTUTUYECKUE ¥  HEKaTaJUTUYECKHE); IO MeXaHu3My (paauKajibHBIE,

MOJIEKYJISIPHBIE U HIOHHBIE).



BeposiTHOCTH NpOTEeKAHUS XMMHYECKUX Ppeakuuil. BHyTpeHHss1 sHeprus,
sHTanbnMsl. TernoBol 3PQeKT XUMHUYECKHUX peakuuid. TepMoXuMHyYecKHue
ypaBHeHus. CTaHJapTHas SHTAJbMMS pEeakUuii U 0Opa3oBaHUs BEHIECTB. 3aKOH
I'"".I'ecca u ero cneacTBus. DHTPOIHS.

Ckopoctb xumMudeckux peakumi. [lonarue o ckopoctu peakuuii. CKOpOCTb
rOMO- M T€TEPOTCHHON pEeaKuuu. JHEprud akTuBauuv. PakTOpbl, BIMSIOIIME Ha
CKOpOCTh XUMHUUECKOUN peakuuu. [Ipupona pearupyronmx Bemects. Temmneparypa
(3akon Bant—ITodda). Konmenrpamus. Karanuzatopel W karaiu3: romo- u
TFeTEPOreHHbINA, UX MEXaHU3Mbl. DEpPMEHTHI, UX CPABHEHHUE C HEOPraHUYECKUMHU
KaTaJqu3aTopamMu.  3aBUCUMOCTb  CKOPOCTM  peaklMid  OT  IMOBEPXHOCTHU
CONPUKOCHOBEHUS PEArUpPYIONINX BEIIECTB.

Ob0paTumMocTh XMMHYECKHX peaknuil. XuMudeckoe paBHoBecHue. [loHsTue o
XUMHUYECKOM  paBHOBECUMHU. PaBHOBECHbIE  KOHIEHTpauUuu. JIMHAMUYHOCTH
XUMHUYECKOro paBHOBecus. DakTopbl, BIUSIONIME HA CMEIICHUE PABHOBECHS:
KOHIIEHTpAlMsi, JaBlieHue, Ttemmeparypa (mpuHoun Jle [Tarenbe).
JdeMoHCTpPaIuH.

[IpeBpamennue kpacHoro ¢ocdopa B Oenblii; KUCIOPOJa B 030H. Mojenu OyraHa
u u3zobOyrana. [lonydyenuwe kuciaopona M3  MEPOKCHAA  BOJIOpOAa M BOJBI;
neruaparanus stanona. [emouka nmpespanienuit P — P205 — H3PO4; cBoiicTBa
YKCYCHOM KHCIIOTBI, pEakluu, UAYHIMe C O0pa3oBaHHMEM OCajKa, ra3a U BOJBI;
CBOWMCTBA METAJUIOB, OKHUCJICHHE ajbJerujia B KHUCJIOTY W CIHPTa B aJIbICTHU.
Peakuuu ropenus; peakumu SHAOTEPMUUYECKHUE HA NMPUMEPE PEAKIUU PA3JIOKECHUS
(7TaHONA, KANMMHOW CENUTPHI, OMXpomaTa aMMOHHSI) U HK30TEPMHUYECKHE Ha
npuUMepe peakuuid coearHeHHUs (oOeciBeuynBaHWE OPOMHON BOJBI M pacTBOpa
MepMaHraHarta Kajaus 3TUJICHOM, rallleHHe U3BECTH U JIp.). BzaumopaeicTBre NuHKa
C pacTBOpaMM COJITHOM W CEPHOW KHCIJIOT IMPU Pa3HBIX TEMIIEPATYpPaAX, Pa3HbIX
KOHIIEHTPALUAX COJSHOW KHCIIOTHI, pa3j0XKEHHWE MEPOKCHAA  KUCIOpOoaa C
nmomoIpio okcuaa mapranma (IV), karamassl ChIpOro Msica U CHIPOTO KapToQes.
B3anmopelicTBue 1MHKA Pa3IuyHON MOBEPXHOCTU (MOPOILKA, MbUIM, TPAHYJ) C
KHUCJIO- TOM. Moaenps «kumsmero cios». CMmelleHne paBHOBecHus: B cucteme: Fe3+

+ 3 CNS— «— Fe(CNS)3; oMbuleHHE 3>KUPOB, pEAKIUU HSTepUPUKAIUU.



3aBUCUMOCTb CTEINEHU 3JIEKTPOJIMTHUECKON JUCCOUMALMU YKCYCHOM KUCIOTHI OT
pa3zbaBnenusi. CpaBHenue coiictB 0,1 H pacTBOpoB cepHON M CEPHUCTON KUCIOT;
MypaBbUHOM M YKCYCHOW KHUCJIOT; THUAPOKCHUIOB  JIUTHUSI, HATPUS M Kallusi.
JlabopaTopHbIe ONBITHI.

[lonyueHue Kucmopoja pasiioKeHUEM MepOKCUIa BojlopoAa U (Win)
nepmMaHranara kanus. Peaknuu, uaymue ¢ o0pa3oBaHHEM OCajlKa, ra3a WA BOAbI
JUISl OPTAaHMYECKUX U HEOPTaHUYECKUX KUCTIOT.

2.8. PacTBOpHBI.

IHonsiTne o pacTBopax. PU3NKO-XUMHUYECKas MPUPOJA PACTBOPEHUS U PACTBOPOB.
B3aumoneiicTBue pacTBOpUTENs M PACTBOPEHHOIO BellecTBa. PacTBOpUMOCTH
BeniecTB. CrocoObl BBIpaKEHUS KOHLIEHTPALMM pPACTBOPOB: MaccoBas J0JIA
PacTBOPEHHOTIO BelleCcTBa (IMMPOLEHTHAA ), MOJISIPHASI.

Teopust 371eKTPOTUTHYECKOH AUCCOUANMU. MeXaHU3M JUCCOLMAIIMU BEIIECTB
C Pa3IUYHBIMHU TUTIAMH XUMHYECKUX CBs3ei. BKiag pycCKUX y4eHBIX B pa3BUTHE
npencTaBieHuit 00 SJIeKTpoIUuTHYeCKON auccouuanud. OCHOBHBIE MOJOKEHUS
TEOPUH  BJIEKTPOIUTHYECKOW auccouuanuu. CTeneHbp  3JIEKTPOJIUTHYECKON
aucconanu M (akTopel ee 3aBUCUMOCTH. CUIIbHBIE M CPEIHUE DJIEKTPOJIUTHI.
HMucconumanust Bonbl. Bomopoanslii mnokazarenb. Cpela BOIHBIX PacTBOPOB
ANEKTPONUTOB. Peakuuu oOMeHa B BOJIHBIX pacTBOpax dJIEKTPOJIUTOB.
I'mapoau3 kak odoMeHHBbIH mpouecc. HeoOpaTumelii ruapoiu3 OpraHuYecKuX U
HEOPraHMYECKUX COEAUHEHHM U €ro 3Ha4€HHWE B MPAKTUYECKOW MIESITEIbHOCTH
yenoBeka. OOpaTuMblil TuApoau3 coieid. CtyneHdatsid rugponus. [Ipaktuueckoe
npuUMeHeHue ruaponn3a. [uaponn3 opraHuyeckux BemecTB (OETKOB, >KHUPOB,
YIJI€BOJIOB, MOJMHYKICOTHAOB, AT®D) u ero OuojIOrMueckoe M MPaKTHUIECKOE
3HAYECHUE. OmbuIEeHHE AKHUPOB. Peakuus sTepuduKaum.
JdeMoHCTpanIuu.

CpaBHEHHE  3JEKTPONPOBOJHOCTA  PACTBOPOB  3JIEKTPOJUTOB.  (CMmelieHue
PABHOBECHS TUCCOLUALINU CIA0BIX KUCIOT. NHIUKATOPHI U U3BMEHEHHE UX OKPACKHU
B pa3HbiXx cpeaax. CepHOKUCHBIA U (PEPMEHTATUBHBIA THUIPOIU3 YTIEBOIOB.

I'uaponus kapOoHATOB, CyIb(PATOB U CHIMKATOB IIETOYHBIX METAJIOB; HUTPATOB



CBHUHIIA (IT) 1580 LIMHKA, XJIOpUJa aMMOHHS.
JlabopaTopHBbIii ONIBIT.

Xapaktep IUCCOLMALINU PA3IMYHBbIX THIPOKCUIOB.

IIpakTH4eckoe 3aHsaTHE.

[IpuroroBienue pacTBOPOB Pa3IUYHbIX BUJOB KOHIEHTPALUH.

2.9. OKHMCIMTENbHO-BOCCTAHOBHUTE/IbHbIC PEAKIUH. JJIEKTPOXHMHYECKHE
NMPOLECCHI.

OKHuCIUTEBHO-BOCCTAHOBUTE/IbHbIE peakuum. CreneHb OKHCJICHUS.
BoccranoButenu u oxuciautrenu. OKUCIEHUME U BOCCTAHOBIECHUE. Bakneniue
OKHUCJIUTEIN M BOCCTAHOBUTEIHU. BOCCTAaHOBUTENBHBIE CBOWMCTBA METAIOB —
MPOCTHIX BeHleCTB. OKUCIUTENbHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA HEMETAIIJIOB
— TIPOCTHIX BEIECTB. BOCCTAaHOBUTENIBHBIE CBOMCTBA BEIIECTB, OOPa30BaHHBIX
3JIEMEHTaMM B HU3IIEH (OTPULATENIbHOM) CTENEeHU OKucaeHUus. OKUCIUTENIbHBIC
CBOMCTBa BEIIECTB, OOpa30BaHHBIX JJIEMEHTAMH B BBICIICH (TIOJOXXUTEIHLHOMN)
CTENEHU OKucieHUs. OKUCIUTEIbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA BEILECTB,
0o0pa30BaHHBIX  JJIEMEHTAMH B  IMPOMEXKYTOUHBIX  CTEMEHAX  OKHCIICHHUS.
Knaccupukanuss OKHMCIUTEIbHO-BOCCTAHOBUTEABHBIX peakuuu. Peakuuun
MEXaTOMHOTO M MEXMOJIEKYJISIPHOTO OKHCJIEHUS-BOCCTAHOBJIEHUS. Peakiuu
BHYTPUMOJIEKYJISIPHOTO OKHCIIEHUSI-BOCCTAHOBJIEHUS. Peaklnu caMOOKHUCICHUS -
CaMOBOCCTaHOBJICHHSI  (AMCOPONOPUUOHUPOBAHUA).  METONbl  COCTaBJICHUS
YPaBHEHUN OKHUCJIUTEIbHO-BOCCTAHOBUTEBHBIX pPEakuui. MeTosl 3JE€KTPOHHOTO
Oamanca. BnustHue cpenpl Ha TPOTEKAHME OKHUCIHMTEIHHO-BOCCTAHOBUTEIHHBIX
IIPOLIECCOB.

XuMn4yeckne UCTOYHMKHM TOKA. DJEKTPOJHbIE MOTEHIMAbl. P cTaHIapTHBIX
AIEKTPOJHBIX MOTEHUUANIOB (JIEKTPOXUMHUYECKUM Pl HAMPSIKEHUN METaIIOB).
[anbBaHWuecKkre SIEMEHTHI W TPUHIMOBL uXx  pabotel.  CocTaBieHHe
raJIbBAHNYECKUX 2JIeMeHTOB. OOpa3oBaHKE TAIbBAHMYECKHUX Map MPU XUMUUYECKUAX
npoueccax. ['anrpBaHWYECKHE 3SJIEMEHTHI, IMPUMEHAEMBIE B JKW3HU: CBUHIIOBasd
aKKyMYJISITOpHasi OaTapesi, HUKEJIb-KaJMUEBbIe OaTapeu, TOIJIMBHbBIC SJIEMEHTBHI.
JJIEKTPOJIM3 PaCILUIaBOB M BOJIHBIX PACTBOPOB IEKTPOIUTOB. I[Iponeccsl,

MMPOUCXOAAINIMEC HAa KAaTOAC W aHOJC. ypaBHeHI/IH QJICKTPOXUMHNYCCKUX ITPOLOCCCOB.



DIIEKTPOJIN3 BOJHBIX PACTBOPOB C MHEPTHBIMU AJIEKTPOJAMU. DIIEKTPOINU3 BOJHBIX
pacTBOpPOB € pacTBOPUMBIMH  3jeKTpoaamu. lIpakTthueckoe mnpuUMEHEHUE
AIEKTPOIIN3a.

JdeMoHCcTpanuu.

BoccranoBnenue auxpomarta kanus nMHKOM. BoccranoBnenue okcuaa meau (II)
yIJIeM W BOAOPOAOM. BoccTaHOBiIEHHME AuXpomaTra Kajaus ITUIOBBIM CIHUPTOM.
OxucnIuTenbHBIE CBOMCTBA Aa30THOM KHMCIOTBL. OKHCIMTEIBHBIE CBOMCTBA
nuxpoMara kanus. [anpBaHMUYecKHWe »dJIEMEHThl U Oarapedku. ODIEeKTPOJu3
pactBopa xsopuaa meau (II).

JlaGopaTopHbIe ONbITHI.

B3aumopelicTBue MeTaqioB ¢ HEMETallslaMHM, a TakKKe C pacTBOpaMH COJIel U
pacTBOpamMu KHUCJIOT. B3auMonencTBhe CEpHOM M a30THOM KHCJIOT C MEJbIO.
OkucnurenbHbIE CBOMCTBA IEPMAHraHaTa Kajus B Pa3JIMYHbBIX Cpeiax.

2.10. Kaaccndpuxanus BelIeCTB. IIpocTeie BellecTBA.
Knaccupuxkanusa Heopranmyeckux BemecTB. [IpocTbie M CIOXKHBIE BEIIECTBA.
Oxkcuapl, ux knaccudukamusa. ['mapokcunpl (OCHOBaHUS, KHCIOPOACOIEpIKAIINE
KHUCIIOTHI, aMoTepHble THAPOKCcHab!). Kucinotel, ux kinaccuduxaius. OCHOBaHUS,
ux kimaccupukanusa. Coau cpeaHue, KHUCIbIE, OCHOBHBIE M KOMIUICKCHBIC.
Metamisbl. [lonokeHne MeTalsiIoB B IMEPHOIWYECKOM CHUCTEME U OCOOCHHOCTH
cTpoeHus ux atoMoB. IIpocThie BemiecTBa — METaIbl: CTPOCHHE KPUCTAIIOB U
MeTaJUTMIecKass XuMudeckas cBsizb. O0mme ¢Gu3nvIecKue CBONCTBA METAIOB U UX
BOCCTaHOBHUTEJILHBIE CBOMCTBA: B3aUMOJICHCTBUE C HeMETaIaMH (KHCIOPOJIOM,
rajoreHaMu, Cepoi, a30TOM, BOJIOPOJOM), BOJOM, KUCIOTaAMHU, PAaCTBOPAMH COJIEH,
OpraHWYeCKMMH  BEIIeCTBaMH  (CIIUPTaMH, TajoreHajkaHaMu,  (QeHOoIoM,
KHUCJIOTaMH ), mesioyamMu. OKCUIbI U TUAPOKCUIBI METAILIOB. 3ABUCUMOCThH CBOWMCTB
9THX COCOUHCHHUN OT CTCICHEH OKMCJICHHUS META/UIOB. 3HAYCHHE METAIJIOB B

MPUPOJAE Y KU3HU OPraHU3MOB.

Koppo3uss  MeramiaoB. I[lomatue  koppo3un.  XuMHUYeCKas  KOPPO3US.
OnektpoxumMuueckas Koppo3us. CrnocoObl 3alllUThl METAIJIOB OT KOPPO3UH.

O0mme cnoco0bI MOTy4eHUus1 MeTalsIoB. MeTtamuisl B nipupoje. Meramnyprus u



€€ BHUJABl: NUPO-, TUAPO- U BJIEKTPOMETAJUIYprusi. DJIEKTPOJIU3 PACILUIABOB H
pacTBOPOB  COCAMHEHHMM  METaJuIOB M €ro  MPAaKTUYECKOE  3HA4YCHHUE.
Hemetamasl. [lonoxxenne HemeramwioB B [lepuoandeckoit cucremMe, 0COOEHHOCTH
CTPOEHUS WX AaTOMOB. OJJEKTPOOTPUUATEIBbHOCTh.  braropojHsle  Ta3bl.
DONEeKTPOHHOE CTPOEHHE aTOMOB OJAarOpPOJHBIX Ta30B M OCOOCHHOCTH UX
XUMUYECKUX U (PU3MYECKUX CBOMCTB. Hemeramnsl — mpocTeie BemecTBa. Mx
ATOMHOE M MOJIEKYJISIPHOE CTPOCHUE HMX. AJJIOTpONUsA. XHUMHUYECKUE CBOWCTBA
HeMmeTauioB. OKHUCIUTENbHBIE CBOMCTBA: B3aUMOJACHCTBME C MeETAJUIaMH,
BOJIOPOJIOM, MEHEE SJIECKTPOOTPUIATEIbHBIMU HEMETAJUIAMH, HEKOTOPBHIMU
CJIO’)KHBIMHU BEIIECTBaMU. BOCCTAaHOBUTENBHBIE CBOMCTBA HEMETANIOB B PEAKLIMAX
¢ (GTOpPOM, KUCIOPOIOM, CIIONKHBIMHU BEIIECTBAMU — OKHUCIUTEISIMU (A30THOU U
CEpHOM KHUCTIOTaMU U Jp.).

JemoHcTpanum.

Komnexkumss  «Knaccudukanus  HEOPraHMYECKHMX  BEIIECTB» HM  00paslibl
npencraBureneit kiaaccon. Komnekius «Knaccudukamus opraHuuecKux BEIIECTB
U 00paslpl MpejcTaBUTENe KiaaccoB. MoJlenu KpUCTANIMYECKUX PEIIeTOK
metaiioB. Koimekuuss MeTauioB ¢  pa3HbIMH  (PU3WYECKUMH CBOWCTBAMH.
B3anmopelicTBue JIWUTHS, HATpUs, MAarHus W JKeJie3a C KUCJIOPOAOM; IIETOYHBIX
METaJIJIOB ¢ BOAOM, criupTaMu, (DEHOJIOM; IIMHKA ¢ PACTBOPAMU COJITHOM M CEPHOM
KHUCIIOT; HAaTpUsl C CEpOM; aJlOMHHHUS C HOAOM; jKele3a C pacTBOPOM MEIHOIO
KyIIOpOca; aJlOMUHUA C paCTBOPOM €AKOro HaTpa. OKCHUbI U THAPOKCHIBI XpOMa.
Koppo3us MeranioB B 3aBUCUMOCTH OT YCJIOBUM. 3alllUTa METAJIIOB OT KOPPO3HH:
o0Opasibl «HEpKaBeeK», 3aAlIUTHBIX MOKPbITUH. Komnekuus pyn. DnaexkTpoius
pacTBOpPOB coseil. Monenu KpUCTaUIMUeCKUX penieTok iHoma, amMmasa, rpadwura.
Annotporius  docdopa, cepwl, Kuciopoma. BzaumopeiicTBue Bomopoma C
KHCIIOPOZOM; CYpPbMBI C XJIOPOM; HaTpHsl ¢ MOJOM; XJIOpa C PacTBOPOM Opomuaa
KaJIMsI; XJOPHOW M CEPOBOJAOPOJIHON BOJBI; OOECIBEYMBAHHE OPOMHOM BOJIBI
STUJICHOM WJIM AlE€THUJIEHOM.

JlabopaTopHbIe ONbITHI.

O3nakoMmiieHHe ¢ o0pa3liamMu NpeICTaBUTENeH KIacCOB HEOPTraHUYECKHUX BEIIECTB.

O3nakoMiieHHe ¢ 00pa3laMu MpeACTaBUTENICH KIACCOB OPraHMYECKUX BEIIECTB.



O3nakomieHue ¢ kojuiekuued pyna. I[lomydyeHue Kuciaopoga M €ro CBOWCTBA.
ITonyyenue Bomopoma u ero cBoicTBa. IlonydyeHue 1UIaCTUYECKOM CEPBI,
XUMHUYECKHUE CBOMCTBA Cepbl. B3auMoAeUCTBUE METAIIOB C PACTBOPAMHU KHUCIIOT U
coseil. CBoiicTBa yIuis: aJcOpOLIMOHHBIE, BOCCTAHOBUTENbHbIE. B3anmonencTue
LMHKAa WJIA aJTIOMHHHUS C PACTBOpPaMU KHCIIOT U menoueid. OKpalrBaHue MJIaMEHU
KaTUOHAMU IIEJOYHBIX U IIEJI0YHO3EMEIBHBIX METAJIIOB.

2.11. OcHOBHBIEC KJIACCHI HEOPraHMYECKUX H OPraHUYeCKHX COeIMHEHUI.
Boxopoansie coennHeHus HeMeTaLI0B. [lonydyeHne aMMHuaka U XJIOpOBOJIOPOIa
CUHTE30M U KOCBEHHO. Pu3nueckue cBorcTBa. OTHOLIEHHWE K BOJE: KHUCIOTHO-
OCHOBHBIE CBOWCTBA.

Oxcuabl W aHrWAPUABI  KapOOHOBBIX KkucaoT. HeconeoOpasytoume u
cosieoOpasyromue okcuibl. KucinoTHsie okcuabl, ux cBoiicTBa. OCHOBHBIE OKCHUIBI,
uX CBOMCTBAa. AM(OTEpHBIE OKCHJIbI, MX CBOMCTBA. 3aBUCUMOCTH CBOMCTB OKCHJIOB
METAJJIOB OT CTETIEHH OKHUCIEHUS. AHTUIPHUABI KapOOHOBBIX KHUCJIOT KaK aHAJOTH
KHUCJIOTHBIX OKCHJIOB.

Kuciaorsl opranmyeckume W Heopranmveckme. KuHCIOTBI B CBETE€ TEOpUU
ANEKTPOJIUTHYECKON nucconranuu. KUcioTel B CBET€ MPOTOJIUTUYECKON TEOPHUH.
Knaccudukamnus opraHudeckux M HeopraHudeckux kucior. OOmiue cBoiicTBa
KHUCJIOT: B3aMMOJICIICTBUE OPraHUYECKUX U HEOPraHUYECKUX KUCIIOT C METalaMH,
OCHOBHBIMU U aM(OTEPHBIMU OKCHIAMU U TUIPOKCHIAMH, COJISIMU, 0Opa30BaHUE
CIOXHBIX 3(pupoB. OCOOEHHOCTH CBOWCTB KOHIIEHTPUPOBAHHOMN CEPHOM M a30THOM
KHCJIOT.

OcHoBaHusi opraHuyeckne W HeopraHumdeckue. OCHOBAHMS B CBETE TEOPUU
ANEKTPOIUTHYECKON aucconuanui. OCHOBaHHA B CBE€TE€ MPOTOJIUTHYECKOU
teopun. Krnaccupukamuss OpraHMYECKUX U  HEOPraHWYECKUX OCHOBAHUHU.
XUMHUYECKHE CBOMCTBA IIEJOYEd M HEpPacTBOPUMBIX OCHOBaHMiUl. (CBoilcTBa
OECKUCIIOPOIHBIX OCHOBAHHI: aMMHUaKka U aMUHOB. B3anMHOe BIUsSHUE aTOMOB B
MOJIEKYJIE aHWUJIMHA.

AM{oTepHbIe OpraHMYecKHe W HeOpraHu4yeckKue coeAuHeHHsA. AM(QPOTEpHbIE
OCHOBAaHHS B CBETE MPOTOJUTUYECKON Teopuu. AMQPOTEPHOCTh OKCHAOB H

I'nAPOKCHUA0B IICPECXOAHBIX MCTAJIJIOB!: BSaHMOHeﬁCTBHe C KHUCJIOTaMH M ICJI0OYaMU.



Conn. Knaccudukanusa u xumuuyeckue coiictBa cojieil. OCOOEHHOCTU CBOMCTB
COJIEM OPTaHUYECKUX U HEOPTraHUYECKUX KUCIIOT.

I'eneTnueckasi CBSI3b MeXKAY KJIACCAMH OPraHMYeCKHX M HEOPraHMYeCKHUX
coenuHeHu. [loHsATHE O TEHETHYECKOW CBA3M W TEHETHYECKUX PAIaX B
HEOPraHWYECKOM W OpraHuyeckod XuWMHH. ['eHeThyeckue psaapl Meramuia (Ha
npuMepe KalblUsl W JKele3a), HemeTaia (cepbl M KPEMHHUSI), MEPEXOJAHOTO
anemMeHTa (1MHKa). ['eHeTHYecKkue psibl U TeHETUYeCKas CBSI3b B OPTaHUYECKOMN
xuMuM. EqUHCTBO MUpa BEUIECTB.

JdeMoHCTpanuu.

Komnneknuu KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHJIOB, JEMOHCTpPAIUS HX
CBOMCTB. B3anmoAelCTBUE KOHIIEHTPUPOBAHHBIX a30THOM M CEPHOM KHCIOT, a
TaKKe pa3z0aBICHHOM a30THOW KHCIOTHI € Menpto. Peakimusi «cepeOpstHOrO
3epkana» IJs MYpPaBbMHOM KHCIOTHL. B3anmoneiicTBue pacTBopa THAPOKCUIA
HaTpUs C KHUCIOTHBIMH okcugamu (okcugom ¢dochopa (V)), amdorepHbIMU
TUAPOKCUIAMU (rugpokcuioM  IMHKA). B3aummopneidcTBue aMMmHuaka C
XJIOPOBOJOPOAOM M BOJOH. AHAJIOrMYHO [JIsi MeTuiIaMHuHa. B3anmoneiicTBue
aMUHOKHCJIOT C KHclIoTaMu U menodamu. OcyniectBiieHne nepe- xonos: Ca —
CaO — Ca3(P0O4)2 — Ca(OH)2 P — P205 — H3PO4 Cu — CuO — CuS0O4 —
Cu(OH)2 — CuO — Cu C2H50H — C2H4 — C2H4Br2

JlaGopaTopHble ONbITHI.

ITonyyenue wu cBoiicTBa yriaekuciaoro ra3a. CBoilcTBa COJISTHOM, CEpHOM
(pa30aBiieHHON) W YKCYCHOM KHCIOT. B3auMmojeicTBuE THUIPOKCHUAA HATPHUS C
comsimu (cynbdparom menu (II) m xmopumom ammonwus). Paznoskenue runpoxrcuaa
menu. [lonyuenue u ampoTtepHbie CBOICTBa Tuapokcuaa amoMmunus. [lomydenue
YKECTKOM BOJbl U U3YyUYECHHUE €€ CBOMCTB. YCTPAaHECHHE BPEMEHHOM U IMOCTOSHHOU
KECTKOCTH.

IIpakTuyeckue 3aHATHS.

[TonydyeHune XI0poBOAOpPOJAa U COJISIHOM KHUCIOTBHI, UX cBoMcTBa. Ilomydenue
amMMHaKa, €ro CBOMCTBA.

2.12. XumMus 3j1eMeHTOB. S-OieMeHThl. Bomopoa. /[BOMCTBEHHOE ITONOKEHUE

BOJIOpOJIa B IepuoanYeckor cucrteme. M3oromnsl Boaopoma. Tspkenas Boja.



OkucnuTeNnbHblE U BOCCTAHOBUTENBHBIE CBOWCTBA BOAOPOAA, €r0 MOJTYyYEHHUE U

npuMeHeHue. Poinb Bogopoza B XKUBOW U HEKUBOM npupone. Boxa. Posib Boas! Kak

Cpenoo0pasyromero BEUICCTBA  KIETKA.  OKOJIOTMYECKHE  ACIECKTBI
BOZOIIOJIB30BaHUS.
JuemenTsl IA - rpynnsel. Illenounsie Meramibl. OOmias XapaKTepuUCTUKA

HIETIOYHBIX METAJUIOB HAa OCHOBaHWM TMoJIokeHUs B llepumoamdeckoil cucreme
sanemeHTtoB J[.M.MenneneeBa u crtpoeHusi aromoB. [lonmyuyenue, dusmueckue u
XUMUYECKHE CBOMCTBA IIEJIOUYHBIX METAI0B. KaTHOHBI 1IEJIOYHBIX METANIOB Kak
BaXKHEWIIAasi XuMHueckas ¢(opMa UX CYIIECTBOBaHUA, pETYJISTUBHAS POJb
KaTMOHOB KaJMsl U HaTpusi B XKUBOU kieTke. [IpupoaHbie coequHEHUs] HATPUS U
KaJIMsl, UX 3HAUYCHUE.

JueMmentbl IIA - rpynnbl. OOmias XapakTepUCTHKA IIEJIOYHO3EMENIbHBIX
METAJJIOB U MarHusg Ha OCHOBaHUM TMoJoxkeHus B llepuoguueckoit cucreme
anemeHTtoB J[.MI.MenneneeBa u crpoeHus aromoB. Kanplui, €ro IoOJy4YeHHE,
dusznueckre U XMMHUYECKHE CBOMCTBA. BaxHeilline coequHEeHUs Kaiblus, HUX
3HaueHne M mnpuMmeHeHue. Kampuuii B mnpupoge, ero OHOJOTHYEecKas poJib.
P - DnemeHTHL.

AmoMuHMH. XapakTepuCTHKa aJlOMUHUS HAa OCHOBAaHUU IIOJIOKEHHS B
[lepuonuueckoit cucreme »siaemeHtoB J[.M.MenaeneeBa u CTpoeHUS aToma.
[Tonyuenne, ¢u3nueckue W XUMHUUYECKHE CBOMCTBA altOMUHUA. BakHeimme
COCIMHEHUs aIOMUHUSA, WX CBOMCTBA, 3HAaueHUWE W mpuMeHeHue. lIpupoaHbie
COEMHEHUS ATTFOMUHMUSL.

Yruepoa u kpemuuii. OOmas xapakTepucTUKa HA OCHOBAHMM WX TOJIOKEHUS B
Ilepuonnueckorn cucreme J[.M.MenneneeBa u crpoeHuss aroma. IIpocteie
BellleCTBa, 00pa30BaHHbBIE 3TUMHU 3JieMeHTaMU. OKCHUJIBI U TUAPOKCUIBI YIIIEPOaa U
KpeMmHUsl. BakHeilline coiu yroibHOW M KpeMHUEBOW KuciaoT. CunukatHas
MIPOMBILIJIEHHOCT.

I'anorensl. O0mas XxapakTepUCTUKA TajJOr€HOB Ha OCHOBAHMM HUX TOJIOKEHHUS B
[Tepuonuueckoit cucteme nsnaemeHToB J[.MI.MeHaeneeBa W CTPOEHHUST aTOMOB.
['anorensl — nOpOCTBIE BEIIECTBA: CTPOCHUE MOJIEKYJ, XHUMHUYECKHE CBOMCTBA,

MOJIy4EHUE W NpPUMEHEHHE. BakHEWIINe COeAMHEHUs TaJIOr€HOB, MX CBOWCTBA,



3HA4YEHUE U NPUMEHEHUE. ['aorensl B npupoje. buonornyeckast posib rajoreHos.
Xanabkorenbl. OOIas XapaKTepUCTUKA XaJlbKOI€HOB HA OCHOBAHMM HX
nonoxenus B Ilepuonuueckoii cucreme sneMenToB [[.M.Menneneesa u ctpoeHus
aToMOB. XaJIbKOT€Hbl — MPOCThIE BemecTBa. Aiutorponus. CTpOeHHE MOJNEKYJI
AUTOTPONHBIX Moaudukauuii M ux cBoucTBa. IlonmydyeHne W npUMEHEHHE
KHCIIopoAa W cepbl. XalbKOT€Hbl B MpUPOJE, HUX OHOJOTHYECKas pPOJb.
JuemeHThl VA - rpynnbl. O01as XxapakTepucTHKa 3JEMEHTOB 3TOW Tpynmbl HA
OCHOBaHMM WX TNoJokeHus B llepuoanueckoil  cucteMe  DJIEMEHTOB
JI.U.MenneneeBa u crpoeHuss aTroMoB. C(CTpoeHrne MOJEKylbl a30Ta H
AJTOTPONHBIX Moaudukauuii pochopa, ux puanyeckue 1 XUMUYECKUE CBOWCTBA.
Bognoponnbsie coenunenust sneMeHToB VA- rpynmbl. Okcuabsl azota u gocdopa,
COOTBETCTBYIOIIME MM KHCJIOThI. Coin 3TUX KHUCHOT. CBOWMCTBAa KHUCIOPOJHBIX
COeIMHEeHUN azoTa U ¢ocdopa, UX 3HaUYEHHUE W TpuMeHeHue. A3oT u ¢docdop B
pUpojIe, UX OMOJIOTHYECKask POJIb.

duemenTsl IVA - rpynnbl. O6mias xapakTepuCcTHKa JIEMEHTOB 3TOM TpYIIbI Ha
OCHOBaHMM WX ToNoxkeHuss B Ilepuoamdeckoil  cucteMe  3JIEMEHTOB
JI.N.MenneneeBa U CTpOCHHUSI aTOMOB. Yrjepod U ero amnoTponusi. CBOMCTBa
AJUTOTPONHBIX MOAUUKAIMKN yriieposa, UX 3HauyeHUue U npuMeHeHue. OKCUIbl U
TUAPOKCUIBI yIiIepoAa U KPEMHHUs, UX XUMHUYECKUe cBoicTBa. Coji yrOJbHOU U
KPEMHUEBBIX KUCIOT, UX 3HaueHUEe U IpuMeHeHue. lIpupomoobpasyromas poib
yriaepoga Hiisi JKUBOM M KPEMHHS I HEXUBONM mpuponabl. d-DneMeHTHI
Ocobennoctu crpoenust aromoB d-anementoB (IB-VIIIB-rpynm). Menp, nmHK,
XpOM, KeJe30, MapraHel Kak MpocThle BEIeCTBa, UX (U3NYECKUE U XUMHUUYECKUE
cBoMcTBa. HaxoxxIeHne 3TUX METAJUIOB B NPUPOAE, UX MOJYy4YCHUE W 3HAYCHHE.
CoenuHenusi d-3IeMEHTOB C pa3IMYHBIMH CTENEHSMHU OKHCIEHHUS. Xapakrep
OKCHJIOB U THJIPOKCHIIOB OTHUX 3JIEMEHTOB B 3aBUCHUMOCTH OT CTENEHU OKHUCIICHUS
MeTaJla.

JemoHcTpanum.

Komneknuun  mpocThIX — BeHIECTB, OOpPA30BaHHBIX  3JEMEHTAMU  Pa3IMYHBIX
3JIEKTPOHHBIX ceMercTB. KoJeknun MHuHEpanoB M TOpHBIX nopoAd. I[lomydenue

aJUIOTPONHBIX MoAU(UKALIMKA KUCIopoAa, cepbl, hochopa. XuMuueckue cBONCTBA



BOJIOpOJIa, KHUCIIOpona, cepbl, gocdopa, ranoreHoB, yriaeponaa. OKCHUIBI CeEpBl,
a3oTa, yriepoja, kejie3a, Mapradia, MeId ¢ pa3IMYHbIMU CTEIICHSIMH OKHUCJICHHUS,
UX CBOMCTBAa. ['MIPOKCUABI CEpbI, XpOMa, MapraHila, >Kene3a, Meau, ATFIOMUHUS U
LWHKA, UX MMOJYYEHUE U XUMUYECKHUE CBOMCTBA.

JlaGopaTopHble ONbITHI.

N3ydyeHne CBOMCTB IPOCTBIX BEIIECTB U COCAUHEHUHN S-DJIEMEHTOB. M3yueHue
CBOWCTB IPOCTBIX BEIIECTB U COCAUHEHUU p - DJIEMEHTOB. l3yuyeHue CBOWCTB
OpPOCTHIX BeHIeCTB W coeauHeHud d-anmemenToB. [lpakThueckue 3aHITHS
[TonyyeHue TUAPOKCUAOB aIOMUHUS M I[MHKA; HCCIEIOBAaHWE WX CBOWCTB.
[TomyueHue u KccienoBaHUE CBOMCTB OKCUIIOB CEpHI, yrieposa, hocdopa.

2.13. Xumus B KM3HH 0011eCTBA.

XuMHS M TPOU3BOACTBO. XHUMHUYECKAs MPOMBIINUICHHOCTh U XUMHUYECKHE
TexHOJOoTHHU. ChIpbe 11 XMMHYECKOW MPOMBINUICHHOCTH. Boma B XuMHUYECKOM
MPOMBIIIUIEHHOCTH. JHEPrusi sl XHMHUYECKOTO Mpou3BojACTBa. HayuHble
MPUHIMIBI XUMUYECKOTO MPOU3BOJCTBA. 3alllUTa OKPYKAIOIIEH Cpelbl U OoXpaHa
TpyAa NOpPU XUMHUYECKOM Mpou3BOACTBE. (OCHOBHBIE CTaIUM XUMHUYECKOTO
IIPOM3BOJICTBA. CpaBHeHue MPOM3BOJICTBA aMMMaKa u MeTaHoJIa.
X¥MHS B CeJIBbCKOM XO03silicTBe. XHUMH3alMs CEIbCKOTO XO3SWCTBA U €€
HampaBJieHUs. PacTeHWss W 104YBa, IOYBEHHBIM MOTJIOMIAIOMIMKA KOMILIEKC.
Ynobpenns u ux kinaccudukamus. XUMHUECKHE CPEJICTBA 3allUThl PACTCHHI.
OtpunatenpHble TOCAEACTBUS TPUMEHECHHUS TMECTHIMAOB W Ooprda ¢ HHUMHU.
XuMu3auus )KMBOTHOBOJCTBA.

XumMus M 3K0J0rus. XUMHUYECKOE 3arpsA3HEHHUE OKpyxkaroueil cpenbl. OxpaHa
ruapocepsl OT XMMHYECKOro 3arpsi3HeHus. OxpaHa TOYBBI OT XHMHYECKOTO
sarpsisHeHus. OxpaHa atMocdepbl OT XUMHUYECKOro 3arps3HeHus. OxpaHa ¢Jiopsl
1 (payHBl OT XMMHUYECKOTO 3arps3HCHHSA. BHOTEXHOJIOTHS M TeHHAs WH)XKCHEPUSI.
XuMHUsI M TIOBCEeIHEBHAsl KU3Hb 4ejoBeka. JlomamHss anteka. Morwmue u
gucTsmue cpencrtsa. CpeactBa 0opbObI ¢ OBITOBEIMH HacekoMmbiMU. CpencTa
JIMYHOM TUTUEHBI U KOCMETUKHU. XUMHS U NUIla. MapKUPOBKHU YITAKOBOK MHUIIEBBIX
Y TUTUEHUYECKUX MPOAYKTOB U YMEHHE UX YUTATh. DKOJOT U KIWIMIIA. XUMUS U

I'CHCTHUKA YCJIOBCKA.



JdeMoHCcTpanuu.

Mopenu npou3BOACTBA CEPHOM KHUCIOTHI M amMmuaka. Kosuekuus yaoOpeHuil u
nectuuaoB. OOpa3ubl cpeACTB ObITOBOM XMMHHU M JEKAPCTBEHHBIX MPEMapaToB.
IIpakTHyeckue 3aHATHSA.

O3HakoMJIEHHE C KOJUIEKUMEeH ynoOpeHuil u mnecTuuuoB. O3HAKOMIIEHHE C

oOpa3laMu cpeCTB OBITOBOM XMMUHU U JIEKAPCTBEHHBIX TPENapaToB.



