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1. MACHOPT PABOYEN IMMPOTI'PAMMbBI YYEBHOM JUCIUILINHBI

Xumus

1.1 Ob6aacTh NpUMeHeHNsl POrPaMMbI

[Tporpamma o01e00pa3oBaTeNbHON YUeOHON MUCHMILTUHBI «XUMUS» MpeqHa3HAueHa ISl U3y4eHUs
XUMHH B MPOPECCHOHAIBHBIX 00Pa30BATEIbHBIX OpPraHU3aIUAX, pPEaTH3YIONIMX 00pa30BaTEIBHYIO
IporpaMMy cpejnHero ofmiero oOpa3oBaHHs B Ipeaesax OCBOCHHUS OCHOBHOHM mpodeccHoHambHOM
obpazoBarensHoOM niporpammsl (OITOIT) CITIO Ha 6a3e 0OCHOBHOTO 0011ero 00pa3oBaHus MPH MOITOTOBKE
KBIM(ULIIUPOBAHHBIX pab0OUMX, CIYKAIIUX U CIEIMATUCTOB CPEIHErO 3BEHA.

1.2 MecTo y4eOHOH JUCHMILIMHBI B CTPYKType OCHOBHOH mnpodeccuoHAJbHOH 00pa3oBaTeIbLHOM
NMPOrpamMMbI:

VY4yeOHass NUCHUIUITMHA «XHUMHUS» SBISCTCS YYEOHBIM TIPEIMETOM 10 BBIOOPY U3 00s3aTEIBHON

npenMeTHoit obnactu «EctectBennbie Haykn» OI'OC cpennero obmiero oopazoBaHusl.

1.3 Heap u 3agaum y4yeOHOM AMCHUILIMHBI — TPeOOBaHUSL K pe3yJbTATAM OCBOCHHS Y4YeOHOM
JUCIHHUILINHDI:

Conepxanre NporpaMmbl Y4eOHOM AMCIHUIUIMHBI « XMMHUHM» HAMPABICHO HA JIOCTHKEHHUE CIIEAYIOIIMX

1HeJIe.

e (opmMupoBaHHE y OOYYAIONIMXCS YMEHHUS OIICHWBATh 3HAYMMOCTh XHMHYECKOTO 3HAHHS IS
KK OT0 YEIIOBEKA;

e (opmupoBaHHe y 00yUaIOUIUXCA LIEIOCTHOTIO MPEACTABICHUS O MUPE U POJIM XUMUU B CO3AaHUU
COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTUHBI MHMpa; YMEHUS OOBSICHATh OOBEKTHI M IPOLECCHI
OKPY’KaroIlle! AEMCTBUTEINBHOCTH: IPUPOJHOM, COMAIBHOM, KYJIBTYPHOU, TEXHUYECKON CPEIbl, —
UCIIONB3YS U OTOr0 XMMUYECKUE 3HAHMS,;

e pa3BuTHE y 00yUalOMIMXCsl yMEHUH pa3indarh (GakThl U OLEHKH, CPAaBHUBATh OLIEHOYHBIE BBIBO/IHI,
BHJIETh UX CBSI3b C KPUTEPHUSIMU OLICHOK U CBS3b KPUTEPHUEB C ONPEIEICHHON CUCTEMOM [IEHHOCTEM,
(bopMyarpoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

e npuobOpeTeHre 00yUarOIUMUCS OIBITa PAa3HOOOPA3HON 1eATEILHOCTH, TTO3HAHUS U CAMOIIO3HAHHUS;
KJIFOYEBBIX HABBIKOB, HMEIOIIUX YHUBEPCAIBHOE 3HAYCHHUE IS PA3IMYHBIX BUIOB ACSITEIBHOCTH
(HaBBIKOB pelIeHHs NpolseM, MPUHATHS PELIeHUH, MOUCKa, aHanu3a U 06paboTku MHpopManuy,
KOMMYHHKATHUBHBIX HaBbIKOB, HABBIKOB U3MEPEHUH, COTPYIHUYECTBA, 0€3011acCHOT0 O0palleHus ¢
BEIIECTBAMH B TIOBCEAHEBHOM KU3HM).

1.4 OcBoenne coaep:kaHusi Yy4yeOHOW JMCHUILIMHBI «XHMHSA» o0ecrne4nBaeT JOCTHKEHHE
CTYA€HTAMH CJIe1YIOLIHUX Pe3ya1bTATOB -
* ¢ IMYHOCTHBIX:
— 4yBCTBO I'OPAOCTH U YBAKEHUS K UCTOPUU U JOCTUKEHUSAM OTEYECTBEHHOM XUMUYECKOW HAYKHU;
XUMHUYECKH IPaMOTHOE MOBEJICHHE B MPO(PECCHOHAIBHOM JeSITeIbHOCTH U B OBITY IIPU 0OpaILIeHUN
C XMMUYECKUMU BEILIECTBAMU, MATEpUATIaMU U IIPOLIECCAMHY;
— TOTOBHOCTh K MPOJOJDKEHHIO OOpa30BaHUS M TOBBILIEHHS KBalM(UKaLuu B W3- OpaHHOU
pohecCHOHANBHOM 1EeATEeIbHOCTH U O0OBEKTUBHOE OCO3HAHHUE POJIM XUMUYECKUX KOMIIETEHLIUH B
3TOM;
— YMEHHME MWCIOJb30BaTh JOCTHKEHHS COBPEMEHHOM XUMHUYECKOM HAyKH W XUMHUYECKHX
TEXHOJOTHI [UIsl TOBBIIEHUS COOCTBEHHOI'O HMHTEJUIEKTYaJbHOTO pAa3BUTUS B BBIOPAaHHOM

npohecCHOHANBEHOM e TeNbHOCTH,



* METAlPEeIMETHBIX:
— HCIOJb30BAHME  PA3JIMYHBIX BHUJIOB  IIO3HABATCJIIBHOW  JEATEIBHOCTH U OCHOBHBIX
MHTEJUICKTYyallbHBIX Olepanuil (MOCTaHOBKM 3a/aud, (pOpMyJIHMpOBaHHS THUIIOTE3, aHAIM3a M
CUHTE3a, CpaBHEHUS, 0000IIEHN S, CHCTEMaTU3allUH, BBISABICHUS IPUYMHHO-CIIEICTBEHHBIX CBS3EH,
MOKCKa aHaJIOTOB, (OPMYIIMPOBAHUS BHIBOJOB) AJIsl PEIICHUS [TOCTABICHHOM 3a1a4, TPUMEHEHUE
OCHOBHBIX METOJIOB MO3HAaHUs (HAaOII0ICHUS, HAYYHOTO SKCIIEPUMEHTA) JUISL U3YyUEHUS Pa3InYHBIX
CTOPOH XMMHYECKMX OOBEKTOB M IMPOLIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOIUMOCTb
CTaJIKUBAThCS B PO eCCHOHAILHOMU cdepe;

— HCIOJBb30BaHUE PA3IMYHBIX MCTOYHHKOB JJIS MOMYyYSHHUS XUMHUECKOW MH(OpMaIK, yMEHHE
OLICHUTbH €€ JIOCTOBEPHOCTH JJISl IOCTHIKEHHUS XOPOIIUX PE3YIbTaTOB B MPOopeCcCHOHATIBLHOM cdepe;
* [IPEIMETHBIX:

— c(hopMHPOBAHHOCTH IMPEACTABICHUI O MECTE XMMHHM B COBPEMEHHOW HAay4yHOU KapTUHE MHUDA;
MOHMMAaHUE POJIM XUMHH B (POPMUPOBAHUH KPYro3opa U (PyHKIHOHAIBHOI IPaMOTHOCTH YeIOBeKa
JUISL pEeLLIEHUs MPAKTUYECKUX 3a/1a4;

— BJIaJICHUE OCHOBOIOJATAIOIIMMU XUMHYECKUMU MOHATUSAMHU, TEOPUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMHUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

— BJIaJICHUE OCHOBHBIMM METOJAMH HAYYHOI'O I03HAHUS, UCIIOJIb3YEMBbIMU B XUMUHU: HAOIIOICHUEM,
ONHCAaHWEM, H3MEpPEHHEM, OJKCIIEPUMEHTOM; yMEHHE 00pabaThiBaTh, OOBACHATH PE3yJIHTATHI
IIPOBEJCHHBIX OIBITOB U [€JaTh BbIBOJBI; T'OTOBHOCTh U CIHOCOOHOCTh HPHUMEHSTH METOJbI
MO3HAHMUS [IPU PEIICHUH NMPAKTUYECKUX 3a/a4;

— c(opMHpPOBAHHOCTh YMEHHUS JaBaTh KOJIWYECTBEHHBIC OIEHKU U MPOU3BOAUTH PACUEThl IO
XUMHUYECKUM (popMysiaMm U ypaBHEHUSM;

— BIIAJICHHE MTPaBUJIaMU TEXHUKH 0€30MaCHOCTH MPHU UCTOIH30BAHUN XUMUYECKHUX BEIIECTB;

— c(hOpMHUPOBAHHOCTh COOCTBEHHOH MO3UILIMU MO OTHOIIEHUIO K XMMHYECKOH wuHpopmanuu,
IIOJIy4a€MOU U3 PA3HBIX NCTOYHUKOB.

1.5 KoJyu4ecTBO 4acOB Ha OCBOEHME NPOrPaMMBbl JHCHUIIIMHBI:
MaKCUMaJIbHON y4eOHOW Harpy3Ku 295 vacos

B TOM YHUCIIE:

00s13aTeIFHON ayJUTOPHOMN YueOHOM HArpy3Ku 259 gacos;
CaMOCTOSITENIbHON PabOTHI 36 yacos.



2. CTPYKTYPA U COAEPX KAHUE YUYEFHOM JUCIHUATILIAHBI

2.1. O6beM yueOHOI TUCIUNITUHBI U BH/IBI Y4eOHOI padoThI

Buj yueOHoit padoThl

Oobvem uacos

MaxkcumaJibHasi yueOHast Harpy3ka (Bcero) 295
O06s13aTesIbHAs AyIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 259
B TOM YUCIJIC:

CamocTosiTesqibHasi padoTa odyualomerocsi (Bcero) 36

Hmozosan ammecmayusn 6 hopme 3auema u oughghepenyuposannozo 3auema




2.2. TemaTH4eCKHUii NJIaH U cojep:kaHue yueOHo# nucuunanabl XUMUSA

HaumenoBanue
pa3/iesioB U TeM

Coaep:xkaHue y4eOHOr0 MaTepuaja, JaGopaTopHble W NMPAKTHYECKHE PadoOThl, CAMOCTOSITeTbHAS
paboTa o0y4aomuxcs, Kypcopasi paéora (IpoeKT) (eciu npedycmompensl)

Oo0LeMm
4acoB

YpoBenb
OCBOEHHS

Bsenenue

Paznea 1.

OBIIASA U HEOPTAHUYECKASA XUMUA

Tema 1.1.

Xumus — HayKa 0 BeleCcTBax

10

Cocras BemecTBa. XumMudeckue 3jaeMeHThl. CrIocoObl CYIIIECTBOBAHUSI XUMUYECKHX JIEMEHTOB: aTOMBI,
IIPOCTBIE U CJIOKHBIE BEIIECTBA. BeriecTBa MOCTOSHHOTO M IEPEMEHHOIO COCTaBa. 3aKOH MTOCTOSHCTBA
cocraBa BellecTB. BellecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. CriocoObl 0TOOpaskeHus
MOJICKYJI: MOJICKYJIIPHBIC M CTPYKTYPHBIC (DOPMYJIBI; IIIAPOCTEPKHEBBIC M MACIITA0OHBIC
npoctpancTBeHHble (Ctioapra—bpurieda) Moaenu MOIeKyI.

JlabopaTopHble onbIThI. V3roTOBIEHNE MOENEH MOJIEKYJI HEKOTOPBIX OPraHNYECKUX U HEOPTaHUYECKUX
BELLECTB.

**

HN3mepenue BemecTBa. Macca aToMOB M MOJIEKYJl. ATOMHasi eiMHUIA MacChl. OTHOCUTEbHBIE aTOMHAs
1 MoJieKyJsipHasi Maccbl. KonnyecTBo BelecTBa U €AMHUIIBI €r0 U3MEPEHHUS: MOJIb, MMOIIb, KMOJIb. Yucio
ABoraapo. MousipHas macca.

ArperaTHblie COCTOSIHUS BellleCTBa: TBepAoe (KPUCTAIUINYECKOE U aMOp(HOE), KHJIKOE U Ta3000pa3Hoe.
3akoH ABOTajipo  €ro cieACTBUs.  MOJSpHBIN 00bEM BEIIECTB B Ta3000pa3HOM COCTOSIHUH.
OObennHeHHbIH ra3oBbli 3aK0H U ypaBHeHHe MenneneeBa—Kaneiipona.

Cwmecu BemnecTB. Pazauuns MCKAY CMECAMU U XUMHUYCCKUMHU COCAUHCHUSMU. MaccoBas u 00beMHast
JOJIN KOMIIOHEHTOB CMECCH.

IIpakTnueckas padora Nel(13). Ounictka BemecTB GHUIBTPOBAaHUEM U TUCTHILIALMEH. OUHMCTKa BEILECTB
IIEPEKPUCTATUIA3ALUEH.

*k*

CamocTosiTeibHasi paboTa. Pemenne 3a71ad Ha HAXOXKJICHHE OTHOCUTEIIFHOW MOJIEKYISIPHOW MAacChl; KOJIMYECTBA
BEIIECTBA, MOJISIPHOM MAacChl; C UCMOJIb30BAaHUEM 3aKOHA ABOTAJPO U €ro CIEICTBUS.; MOJISPHOrO 00beMa BEIIEeCTB B
ra3000pa3HOM COCTOSIHUH.

Tema 1.2.

Crtpoenue atoma

ATOM — cj10:kHas yacTuua. /loka3arenbcTBa CII0KHOCTH CTPOSHHSI aTOMa: KaTOHBIE U PEHTT€HOBCKHE
y4d, GoTodPPeKT, paJuOoaKTUBHOCTD, SIEKTPOIIH3.

**




[Tnanerapras monmens atoma 3. Pesepdopma. Crpoenue aroma mo H. bopy. CoBpemeHHBIC
MPEeACTABICHUS O CTPOCHUH aToMa. KopiyCKynsipHO-BOTHOBOM JTyaiM3M 4acTHI] MUKPOMUDA.
CocTaB aTOMHOI0 s1/Ipa — HYKJIOHBI: IPOTOHBI U HEUTPOHBIL. M130TONBI U HYKJIUIBL. Y CTOWYUBOCTS SI7EP.

DJIeKTPOHHAs 000/104Ka aTOMOB. [IoHsATHE 00 ANIEKTPOHHON OPOUTANN U IIEKTPOHHOM OO0JIaKe.
KBanTtoBble uncna: riaBHoe, opouraibHoe (M000YHOE), MarHUTHOE U CIMHOBOE. Pacnipenenenue
3JIEKTPOHOB IO SHEPTETUUYECKUM YPOBHSM, ITOAYPOBHIM U OPOUTANISIM B COOTBETCTBHH C TIPUHIMIIOM
HauMeHbIIel sHeprun, npuHiunoM [laynu u npasunom ['yHaa. DaeKTpoHHbIE KOH(PUTYpalIU aTOMOB
XUMHUYECKUX 3JIEMEHTOB.

**

BanenTHbie BO3MOXXHOCTH aTOMOB XMMHUYECKHUX AJIEMEHTOB.
DJIeKTpOHHAs KIaCCU(BHUKAIHS XUMHYCCKHUX 3JIEMEHTOB: S-, P-, -, f-371eMeHTBI.

**

Tema 1.3.

IMepuoauueckuii 3akon u [lepnoanyeckas cucrema xummnueckux 3j1emMenToB [I.U. MenaeneeBa

OTtkpbiTHe [lepuoguueckoro 3akona. [Ipeanocbuiku: HakomieHHe (aKTOJOTUYECKOT0 MaTepuraia,
pabotel mpenmecteerankos (M.B. Jlebepeiinepa, A.D. [llankyprya, JIx.A. Hetonenaca, JI.IO. Meiiepa),
cbe3ll XuMUKOB B Kapiicpya, nmunoctHble kauectBa .M. MenneneeBa. Otkpoitue .M. MeHnaeneeBbim
[Iepunonnueckoro 3akoHa.

**

Iepuoauyeckuii 3aKoH 1 cTpoenue aroma. M3oronsl. CoBpeMEHHOE MOHATHE XUMHUYECKOTO 2JIEMEHTA.
3akoHoMepHOCTh . Mo3znu.

CoBpemennas popmynupoBka [leprnogudeckoro 3aKoHa.
ITepuoanueckas cucrema u crpoeHre aromMa. GU3NUECKrid CMBICIT MOPSAIKOBOTO HOMEpA 3JIEMEHTOB,
HOMEPOB TpymIibl 1 nepuoaa. JleMmoncrpauun. Paznuunsie Bapuantsl Tabmuib! [leproanueckoil cucteMsl
xuMudeckux ayemeHToB JI.M. Meneneena.

**

HepI/IOHI/I‘IeCKOC W3MEHEHHE CBOMCTB 3JIEMEHTOB: paanyca atoMa; SHECPIruu NOHU3AIlUuH,
QJICKTPOOTPULATCIIBHOCTH. HpI/I‘II/IHI)I W3MEHCHHS METAIIMUCCKUX U HEMETAIUINUECKUX CBOMCTB
QJICMCHTOB B I'pyIIlax 1 nN€puogax, B TOM 4UCJIC OOJIBIIIMX H CBer6OHLHII/IX.

3nauenue [lepuonnueckoro 3akona u [leproauueckoii cucremMbl XuMudeckux snemenTon J[. 1.
Meneneesa A pa3BUTUS HAYKU U IOHUMAaHUs XUMUYECKON KapTUHBI MUPA.

Jdemoncrpauuu. Paznmununbie BapuadTsl Tabmis! [lepronnyueckoit cucteMbl XumMudeckux daemeHToB J[. 1.
MenpeneeBa. OOpas3iibl MPOCTHIX BEIIECTB OKCUIOB M THAPOKCUAOB deMeHToB |11 mepuona.

JlaGopaTopHble onbiThbl. CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB, OKCUIAOB M THUIPOKCHJIOB
anemenToB |1l mepuona.

**




CamocrosiTesibHas1 padora.
CocraBieHune 3JIeKTPOHHBIX U 3JIEKTPorpadhudeckux GopMys XMMUYECKHX 3JIEMEHTOB;

W3yuyenne ncTOYHNKOB HHOPMAIINH, TOArOTOBKA JOKJIAI0B, COOOIEHNH, TPE3EHTALNI O HCTOPUH KIIacCUPHUKALIUH
XMMHUYECKHX 3JIEMEHTOB, 3Ha4eHUU [leproanyeckoro 3akoHa.

Tema 1.4.

CrtpoeHue BemecTBa

**

ITonsiTHe 0 XMMHYECKOH CBSA3M. THUIIBI XMMHYECKUX CBS3€H: KOBAJICHTHAs, NOHHAs, METAJLIMYECKAs U
BOZOPOHASL.

KoBasienTHasi xuMnueckas cBsi3b. J[Ba MexaHu3Ma oOpa30BaHMsI 3TOM CBsI3U: OOMEHHBIN U JOHOPHO-
akuenTopHbeld. OCHOBHBIE TAPAMETPBI TOTO THUIIA CBA3M: IJIMHA, IPOYHOCTD, YIOJI CBSI3U WM BAJICHTHBIN
yroi. OCHOBHbIE CBOMCTBAa KOBAJIEGHTHOW CBSA3H: HACBHIILIEHHOCTb, ITOJIIPU3YEMOCTh U IIPOYHOCTb.
DNeKTpOOTPULIATENbHOCTD U KIacCU(UKAIM KOBAIEHTHBIX CBA3EH MO0 TOMY IIPU3HAKY: MOJIpHAs U
HENoJIsipHasi KOBaJIEHTHbIE CBsA3U. [10JIIpHOCTD CBA3M U MOJIIPHOCTH MOJIEKYJIbl. CrIoc00 MepeKpbIBaHUS
JIEKTPOHHBIX OpOHTaIel U KilacCu(pUKAIM KOBUICHTHBIX CBSA3€H 110 3TOMY NPU3HAKY: G- U TT-CBS3H.
KpaTHOCTh KOBaJIEHTHBIX CBA3EH U KJIaCCU(PUKALIMSA UX 110 3TOMY IIPU3HAKY: OJUHAPHBIE, JBOMHBIE,
TPOWHBIE, OJIYyTOPHBIE. THUIIBI KPUCTAJUINYECKUX PEIIETOK Y BEECTB C 3TUM THIIOM CBSA3H: ATOMHBIE U
MOJIEKyJIsipHbIe. DU3NYECKHE CBOKWCTBA BEIIECTB C 3TUMH KPUCTALINYECKUMH PELIETKAMH.

JlemoncTpamuu. Moenu MONeKy pa3IidHO apXUTEKTyphl. Moenu i3 BO3IyIIHBIX ITapOB
IIPOCTPAHCTBEHHOTO PACTIONOKEHHS SP-, SP>-, SP>-THOPHIHEIX opOuTaell. Moaenn KpHCTaIIHIecKuxX
pelIeTOK Pa3IMYHOro THIA.

**

Honnasi xummuyecKkasi CBsi3b, KaK KpallHUM CiIy4all KOBaJEHTHOM MOJSPHOU CBsI3M MexaHn3m
o0pa3oBaHMs HOHHOH cBsA3H. FIOHHBIE KpUCTAIIIMUECKUE PEILIETKH U CBOMCTBA BEILIECTB C TAKUMHU
KpUCTaJJIaMHU.

Mertaiu4yeckasi XuMU4YecKasi CBsA3b, KaK 0COOBIN THUIT XMMHUYECKOM CBSI3H, CYIIECTBYIOIIMI B MeTallIax
" crutaBax. Ee oTiruns v CXOACTBO ¢ KOBAJIEHTHON W MOHHOM CBA3AMHU. CBOIICTBA METAJUTMYECKOU CBSI3U.
Meraunueckue KpUCTAaUIMYECKHUE PEIIETKH U CBOMCTBA BEIIECTB C TAKUMH KPUCTAIIIIAMH.

Boaxopoanas xummnueckasi cBsi3b. Mexanu3m o0pa3oBaHus Tako cBsi3u. Ee knaccudukarus:
MEKMOJIEKYJISIpPHAS. U BHYTPUMOJIEKYJISIPHAS. BOJIOPOIHBIE CBSA3U. MOJIEKYISPHBIE KPUCTAILNINYECKUE
pPELIETKH JUIsl 3TOTO TUIA CBSA3U. PU3HYECKHE CBOMCTBA BEIECTB C BOJAOPOJHOM CBsI3bI0. brosiornyueckas
POJIb BOJOPOIHBIX CBsI3€i B OPraHU3AIMH CTPYKTYp OHMOMOIUMEPOB.

E)II/IHaSI nmpupoga XUuMHUYCCKUX CBSI3CH: HaIMUME Pa3IMYHBIX TUIIOB CBSI3EH B OJHOM BCUICCTBC,
nepexoa OJHOro Tuiia CBA3U B I[pyFOfI n T.II.

**




JeMmoHcTpanuu. Moienau MoJIeKyJ pa3iindHOoil apXUTEeKTypbl. MoeIu KpUCTAIITHYECKUX PELIETOK
paznuuynoro tuna. Moaenu mosiekyn JIHK u Genka.

Kommuiekcooopa3zoBanmue. [ToHsATHE 0O KOMIUIEKCHBIX cOeTMHEHUAX. KoOpAMHAIIMOHHOE YUCIIO
KOMIUIEKCOo0OpaszoBaresi. BHyTpeHHssI 1 BHENTH:S cepa KoMIuiekcoB. HoMeHKIaTypa KOMIUIEKCHBIX
coenuHenuii. Ux 3HayeHue.

JlaGopaTtopHble omnbIThbl. B3anMoneiicTBHE MHOTOATOMHBIX CIHPTOB C (DEIMHTOBOM KHUIKOCTHIO.
KauecTBeHHBIE peakIny Ha noHbl Fe?* n Fe®*,

**

[ToBTOpenue, o600IeHNEe MaTeprana o Temam 2.1-2.4
KontponsHas padoTa.

**

Tema 1.5.

IHonumepsl

Heoprannyeckue mosmmepsl. [TomuMeps! — MpoCThIe BEMIECTBA ¢ ATOMHOW KPUCTAIUTHYSCKOM
PEILIETKOM: aJJIOTPOIHBIC BUIOM3MEHEHUS yriepoa (anmas, rpaduT, kKapouH, QyiiepeH — B3auMOCBSI3b
ruOpHUIU3aIKl OpOUTAICH Y aTOMOB yTriiepoJia ¢ IPOCTPAHCTBEHHBIM CTPOSHUEM aJLTIOTPOITHBIX
Moau(HUKAIHI); CeJICH U TEJLTYP IENOYEHHOTO cTpocHwMs. [ToMMepsl — CII0KHBIC BEMIECTBA ¢ ATOMHOMN
KPUCTAJUTMYECKOM PEIICTKOW: KBapIl, KPEMHE3eM (JIMOKCHTHBIC COSTMHEHHS KPEMHHS ), KOPYH/I (OKCH/T
QTFOMHHWS) U QJTFOMOCHIIMKATHI (TIOJICBBIC IIITATHI, CII0/A, KAaoIuH). MUHEpabl  ropHbie mopoasl. Cepa
miacTuyeckas. MuHepanbHOE BOJIOKHO — acOecT. 3HaueHHe HeOPTaHUUECKUX MPUPOTHBIX MOJIUMEPOB B
(hOpMHUPOBAHHUH OJTHOM U3 T€OJTOTHUYECKUX 000I0UeK 3EMITH — TUTOCHEPHI.

IleMOHCTpaIII/II/I. KOJ'IJ'IGI(I_II/II/I MHHCPAJIOB U 'OPHBIX ITOPOU. MI/IHepaJ'IBHOC BOJIOKHO — ac0ecT 1 HU3ACIUA U3
HETO.
JIaﬁopaTopHLIe onbIThbl. O3HAKOMIICHHUE C 06pa3I_IaMI/I MHHCPAJIOB U T'OPHLBIX MOPOA.

N

**

OpraaneCKne IOJIMMEPDI. CnocoObI ux MOJIYUCHUA: pCAKIIUHN TTOJIUMEPU3ALINN U PCAKITUN
ITOJIMKOHJACHCAIINH. CTPYKTypBI IMOJIMMEPOB: J'II/IHGI\/'IHI)IG, Pa3BCTBJICHHBIC U ITPOCTPAHCTBCHHBIC.
CTp}/'KTypI/IpOBaHI/Ie IMOJIMMCPOB: BYJIKAHU3AlIUS KAYTYKOB, ,Z[Y6J'ICHI/IC 6CJ'IKOB, OTBCPKIACHUC
IMOJIMKOHJACHCAITMOHHEBIX IMTOJIUMEPOB.

Knaccudukanuys nomumMepoB 1o pa3IndHbIM MPU3HAKAM.
Jemouncrpanuu. Komiekun niactmace, KaydykoB, BoJIOKoH. Monenu monekyn 6enkos, JJHK, PHK.
JlabopaTopHble onbIThl. O3HaKoMJIeHHME C OOpa3ljaMH IUIacTMacc, BOJIOKOH, KayuyykoB. I[IpoBepka
MJIACTMACC Ha TOPIOYECTh, OTHOIIECHUE K PaCTBOPAM KHCIIOT, Lieno4el u okuciauteneil. CpaBHeHHE CBOMCTB
TEPMOPEAKTUBHBIX U TEPMOIIACTUYHBIX T1acTMacc. [lomydeHne HUTE U3 KampOHOBOM WJIM JIABCAHOBOU
cMmonbl. OOHapYKEeHUE XJI0pa B NOJTUBUHUIXJIOPHUIE.

**

Tema 1.6.

JAucnepcHbie CHCTEMBI




ITonsiTne o qucnepcHbIx cucremax. Knaccudukanus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOTO COCTOSIHHSI JUCTIEPCUOHHOM CpeJlbl U IUCHIEPCHON (a3bl, a TAKXKe M0 pa3Mepy WX 4acTHll.
I'pybGoaucnepcHble CUCTEMBL: IMYJIbCUU U CYCIIEH3UU. TOHKOIUCTIEPCHBIE CUCTEMBI: KOJUIOUHBIE (30JI1 U
rejii) U UCTUHHBIE (MOJIEKYJIIPHBIE, MOJIEKYJIIPHO-UOHHBIE U HIOHHBIE). D dext Tunnpans.
Koarynsanus B KoutouJHbIX pacTBopax. CuHepe3uc B reiisx.

JlemoHcTpanuu. Buabl TUCTIEPCHBIX CHCTEM M MX XapaKTepHble mpu3Hakd. lIpoxokaeHue myya cBeTa
Yyepe3 KOJUIOMIHbBIE U HCTUHHBIE pacTBOPHI (3 ekt Tunmans).

JlaGopaTopHusie onbIThI. [lonydenue cycnensuu cepsl 1 kanugonu. [loxydeHne sMynbCun pacTUTEIBHOTO
Mmacia u 6ensona. [Tomyyenue 3o kpaxmana. [lomyueHune 3015 cepsl U3 THOCY Ib(aTa HATPHsL.

**

3HaveHHe IUCTIEPCHBIX CHCTEM B KUBOW U HEXKUBOU MIPUPOJIE U MPAKTUUCCKOM )KM3HU YEJIOBEKa.
OMyJbCUU U CYCHIEH3UU B CTPOUTENIBCTBE, MUILEBOW U METULIMHCKON MPOMBIIIJIEHHOCTH, KOCMETHKE.
BI/IOJIOFI/I‘-IGCKI/IG, MCIUIMHCKHUE U TCXHOJIOTHYCCKUE 30JI1. 3HaueHue reyiei B opraHu3alnuvn JKUBOM
MaTtepuu. bruonornueckue, nuiieBble, MEAUIIMHCKIE, KOcMeTHUeckue renu. CuHepesuc kKak (haktop,
OTPEIEISAIONINNA CPOK TOJHOCTH MPOAYKIIUU Ha OCHOBE Teliel. CBepThIBaHHE KPOBHU KaK OMOJIOTHYECKUN
CHUHEpE3HC, ero 3HaYCHHE.

**

Tema 1.7.

XMMHYECKHE PeaKIHU

12

Knaccupukauus XuMuyeCKUX peakuuid B OpraHn4ecko U Heopranudeckoit xumuu. [lonsarue o
XUMHUYECKON peakiuu. Peakuuu, naympe 6e3 n3MeHeHUsI KaYeCTBEHHOT'O COCTaBa BEIIECTB:
AJUIOTPOIHU3AIUS U U30MEPHU3ALIHS. HOHHBIE).

Nemonctpanuu. [Ipespaiienue kpacHoro ocdopa B 6emblif; Kuciopoaa — B 030H. Monenu OytaHa u
n300ytaHa. [lorydyenue kucinopoaa u3 Nepokcuia BOJOPOAA U BOJBL; Aeruaparanus 3raHoia. Llenouka
npespatieHuii P — P20s — H3POs; cBoiicTBa yKCYCHON KHUCIOTHI; peakuy, uayIne ¢ 00pa3oBaHueM
0CaJKa, Ta3a U BOJBI;, CBOMCTBA METAJNIOB, OKHCICHUE ANIbJCTH/IA B KUCIOTY U CIIMPTa B JIBJIETHI.
Peakiuu ropeHus; peakiinu 3HI0TEPMUYECKHE Ha IPUMEPE PEAKLIUU pas3okKeHus (3TaHoja, KaTuHHON
CEJINTPBI, OUXpOMaTa aMMOHUS) M SK30T€PMUUECKHE Ha IPUMEpe peakluii coequHeHus (00eciBeurBaHNe
OpOMHOI BOJIBI M pacTBOpA MEepPMaHraHaTa KaJlusi 9TUICHOM, TallleHHe U3BECTH U JIp.).

**

Peaxmum, naymme ¢ i3MEHEHHEM COCTaBa BEUIECTB: MO YHCIY U XapaKTepy pearupyronmx u

00pa3yIoUIMXCs BEIECTB (Pa3IoKeHHs, COeAMHEHHs, 3aMeIIeHuUs, 0OMeHa); 10 N3MEHEHHIO CTEeNeHen
OKHCIICHHSI SJIEMEHTOB (OKHCIINTEIEHO-BOCCTAHOBUTEBHBIC U HE OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIE
pEaKIMHn); Mo TeII0BoMY 3 dekTy (3K30- U BHI0TEpMUYECKHE); 10 (a3e (TOMO- U FeTepPOreHHbIe); 10




HanpaBlieHUIo (0OpaTuMble U HeoOpaTUMBbIE); 110 UCIOIb30BAHUIO KaTanu3aTopa (KaTaJuTHIYeCKUe U
HEKaTaJIUTUYECKUE); 10 MEXaHU3MY (paAuKalbHbIE, MOJIEKYJISIPHbBIE U

BeposiTHOCTH MPOTEeKAHUA XMMUYECKUX peakuuii. BHyTpeHHss sHEprusi, SHTaNbIUA. TemioBoi
s dekT xumMudecknx peakmuii. TepMoxumudeckue ypaBHeHUs. CTaHAapTHAS] SHTAIBIHS PEaKIUi 1
obpasoBanus BeniecTB. 3akoH .M. I'ecca u ero ciaeacTBus. DHTponuUs

**

Cxopoctb xummnuyeckux peakumii. I[lonstue o ckopoctu peakuuil. CKOpoCcTh TOMO- U T€TE€pPOre€HHON
peakuuu. JHEprus aKTUBALUH.

JleMoHcTpanuu. B3aumonelicTBue LHMHKAa C PacTBOPAMM COJIIHOM M CEpPHOM KHCIOT IIPU Pa3HBIX
TEMIIEpaTypax, pPa3HbIX KOHLEHTPAUUsAX COJIIHOW KHUCJIOTHI; pa3jIoKEHHE NEpPOKCHAa Kuciaopoaa ¢
nomonipio okcuaa mapranna(lV), karamasel CeIporo Msica M Cbiporo kaprodens. B3anmoaelicTBue muHKa
pa3IMYHOI MOBEPXHOCTH (TIOPOILIKA, MBUIH, TPaHyIl) ¢ KUCIOTONH. MOoenb «KUIISIIETO CI0s». 3aBUCUMOCTD
CTEMEHU DJICKTPOIUTHYECKON JUCCOIMAIIMN YKCYCHOM KUCIOTHI OT pa3z0aBienus. CpaBHeHue cBorcts 0,1
H pacTBOpOB cepHOIl U CEPHUCTON KUCIIOT; MypPaBbUHON U YKCYCHOM KUCIOT; TUAPOKCHUIOB JIUTHUSL, HATPUS
U KaJusl.

**

®dakTOpbI, BIUAIONIUE HA CKOPOCTh XUMHUUECKOM peakiuu. [Ipupoaa pearupyronux Beuiects. TemmnepaTypa
(3axoH Bant-T'odda). Konnenrparus. Karanu3aTopsl u KaTaimu3: TOMO- U T€TEPOTSHHBINA, UX MEXaHHU3MBI.
@DepMeHThI, UX CpaBHEHHE C HEOPraHMYECKHMMM KaTalu3aTopaMH. 3aBUCUMOCTb CKOPOCTH PEAKIH OT
MTOBEPXHOCTH CONMPUKOCHOBEHHUS PEarupyroNuX BEIIECTB.

OO0paTUMOCTh XUMHYECKHUX peakunii. XuMnieckoe paBHoBecue. [[oHATHE 0 XUMUYECKOM PaBHOBECHH.
PaBHOBeCHBIE KOHLIEHTpALMU. JIMHAMUYHOCTh XUMUYECKOTO paBHOBECHUS. DAKTOPBHI, BIUAIOLIME HA
CMEIIEHUE PAaBHOBECHS: KOHIICHTpAIUs, JaBlieHue, Temneparypa (npunnun Jle [llarense).

Jlemoncrpamnu. CMmemenye pasHoBecust B cucteme: Fe®* + 3 CNS — Fe(CNS)s; oMmblIeHHE KHPOB,
peaknuu dTepruduKanii. 3aBUCHMOCT CTETICHH 3JICKTPOTUTHYSCKOHN JTUCCOIMAIIMHA YKCYCHONW KHCIIOTHI OT
paz0aBieHuUsI.

**

CamocTosiTesibHAsi paboTa. YTIpaXHEHHUS Ha ONPEICTICHNE THITOB XUMHYECKIX PEAaKIUH 110 pa3HBIM IPU3HAKAM;
OIIpEeJICJICHUE MMPU3HAKOB CMEIIICHHS PABHOBECHSL.

Tema 1.8.

PacTBOpbI

ITonsiTue o pacTBopax. PU3NKO-XUMHUUYECKAs IPUPOJIAa PACTBOPEHNUS U pacTBOpOB. B3anmoneiicTaue
pacTBOPUTENIS U paCTBOPEHHOTO BeliecTBa. PactBopumocTh BeniecTB. CocoObl BBIpaXKEHUS
KOHIIEHTPALlMH pacTBOPOB: MaccoBast J0Jsl pACTBOPEHHOT'O BEIECTBA (IIPOLIEHTHAs), MOJISIPHASI.

**




IpakTnyeckas padora Ne2(14). [IpuroroBieHue pacTBOPOB Pa3IMUHBIX BUJIOB KOHLIICHTPAIUH.

*k*

Teopust 3JIEKTPOTUTHYECKOM JUCCONMANMH. MeXaHU3M IUCCOLMALN BEUIECTB C Pa3IMYHbIMU TUIIAMU
XUMHUYECKHX CBsI3el. BKilag pycCKuX y4eHbIX B pa3BUTHE IPEACTABICHUN 00 3JIEKTPOIUTUUECKON
aucconnanuu. OCHOBHBIE ITOJIOKEHHS] TEOPUU JJIEKTPOJIUTHYECKON Arcconuanyuy. CTeneHpb
AIIEKTPOIUTUIECKOM TUCCOIMALUU U (DAaKTOPHI €€ 3aBUCUMOCTU. CHIIbHBIC M CPETHUE IEKTPOIIUTHI.

Jucconmarus Boasl. Bogopoausiii mokazarens. Cpeaa BOJHBIX paCTBOPOB AJICKTPOIUTOB. Peakimu
0oOMeHa B BOJIHBIX PacTBOPaX dJEKTPOJIUTOB.

JemoncTpanuu. CpaBHEHHE JIIEKTPONPOBOJHOCTA PACTBOPOB AJIEKTponuToB. (CMerieHue
PaBHOBECHS AUCCOIUAINH CIIA0BIX KUCIOT. JIaGopaTopHbIe ONMBITHI. XapaKTep AUCCOIUAIIUN PA3ITMIHBIX
THAPOKCHIOB

**

I'maponus xak oOMeHHbIH nponecc. HeoOpaTumplil ruiposin3 OpraHun4ecKiuX U HEOPraHUYECKUX
COEJIMHEHUH U ero 3HaueHHe B IPAKTUYECKOH eTeIbHOCTH YellOBeKa.

OO6patumslii ruaponus coneil. CtyneHyaTsiii ruponus. [IpakTnyeckoe NpuMeHEHHE MUIPOIIU3a.
I'maponns opraHuueckux BewiecTB (OENIKOB, XKHUPOB, YITIEBOJOB, MOIUHYKIEOTH0B, ATD) u ero
Ouoyoruueckoe u npakruyeckoe 3HaueHue. OMbUIEHHE KUPOB. Peakius arepuukanum.

JemoncTpanuu. HMHaukatopsl W HM3MEHEHHE HX OKpPacKd B pa3HbIX cpefgaX. CepHOKUCHBIA U
(epMEHTATUBHBIN THIPOIHM3 YTICBOJMOB. [ 'Maponn3 KapOOHATOB, CylIb(PaTOB M CHIUKATOB MICIOYHBIX
MeTayioB; HUTpaToB cBuHNA(ll) Mm uHKa, XIopuaa aMMOHMSL.

**

CamocrosiTeibHast pabora. PenieHue 3a1a4 Ha ONpeieTIiCHUE PACTBOPHUMOCTH BEIIECTB, MAaCCOBOH JIOIM PACTBOPEHHOTO
BeniecTBa (%), MoJIIpHO# KoHIeHTparuu. COoCcTaBICHUE YPaBHEHUH PEaKIMi JUCCOUAIMH U THAPOIIH3a Pa3THIHbIX

BCIIECTB.

Tema 1.9.

OKHCINTEIbHO-BOCCTAHOBHUTEIbLHbIE peaKkuuu. 3JICKTpOXI/IMI/I‘-IeCKI/Ie mpoueccChl

OKHCIHUTEJIBbHO-BOCCTAHOBUTEIbHBbIE peakunu. CTeneHb OKUCIEHUsI. BOCCTaHOBUTENHN M OKUCIIUTENN.
OKucneHne 1 BOCCTaHOBIICHUE. BakHeNMe OKUCIUTENIN U BOCCTAHOBUTENHN. BoccTaHOBUTEIBHBIE
CBOMCTBA METAJJIOB — MPOCTHIX BellecTB. OKUCIUTENbHBIE U BOCCTAHOBUTEILHBIE CBOMCTBA HEMETAIIIOB —
MPOCTHIX BeNIeCTB. BoccTaHOBUTEIBHBIE CBOMCTBA BEIIECTB, 0OPa30BaHHBIX 3JIEMEHTAMU B HU3IIICH
(oTpuiaTtenpHO) cTenenu okucienus. OKUCIUTeIbHbIE CBOMCTBA BEIIECTB, 00Pa30BAHHBIX AJIEMEHTAMU B
BBICIICH (ITOJOKUTETHHOM) CTeTIeHH OKHUCIIeHHs. OKUCIUTENbHBIC 1 BOCCTAHOBUTEIHHBIC CBOMCTBA
BEIIIECTB, 00PA30BaHHBIX DJIEMEHTAMH B MPOMEKYTOYHBIX CTETICHSX OKHCICHUS.

**




Hemoncrpamuu. BoccranoBnenne auxpoMara Kanus UHKOM. Boccranosienne okcuma meau(ll)
yrjieM ¥ BOJIOpoJoM. BoccTaHoBIeHHE TUXpoMaTa Kalus STHIOBBIM cUpTOM. OKUCIUTENbHBIE CBOMCTBA
a30THOM KUCIOTHI. OKHCIUTEIbHBIE CBOMCTBA AUXpOMAaTa Kajusl.

JlabopaTopHble onbIThbl. B3anMojeiicTBUEe METaNIOB C HEMETAJJIaMH, a TaKKe C PacTBOpaAMU COJIEH U
pacTBOopaMu KHUCIJIOT. B3aumoneicTBUe CEepHOM M a30THOM KHUCJIOT ¢ Mebto. OKUCIUTENIbHBIE CBOMCTBA
nepMaHTraHaTa Kajausi B pa3jJIuyHbIX Cpejiax.

Knaccupukauuss OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX peaknuil. Peakuum  MeXaToMHOTO H
MEXMOJIEKYJIIPHOTO  OKUCJICHUSA-BOCCTAHOBJICHUSA. Peakiuym  BHYTPUMOJEKYJISIPHOTO  OKHUCIICHUS-
BOCCTaHOBJICHHS. Peakiny caMOOKHCIICHUSI-CAMOBOCCTAHOBIICHHUS (JTUCTTPOTIOPIIMOHUPOBAHHS).

MeTo1bl COCTaBJICHHS] YPABHEHUN OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX peakuuid. MeTo1 3JIEKTPOHHOTO
Oaanca. BimstHue cpebl Ha MPOTEKaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX MPOIECCOB

XuMHn4ecKHe HCTOYHUKH TOKA. DJIEKTPOJIHBIC TOTCHITHANBL. PsJT CTaHIapTHBIX 3JIEKTPOAHBIX
MOTEHITUAIOB (JICKTPOXUMHUYCCKHI PsIJT HAIIPSKEHUH METaslIoB). | albBaHMYECKUE DJIEMEHTHI U
NpUHIUIEI UX paboThl. CocTaBlIeHHE ralbBaHUUECKUX 31eMeHTOB. OOpa3oBaHue rajJbBaHMUYECKUX Map
MIPU XUMHYECKHUX Ipolieccax. [ albBaHUYECKUE AJIEMEHTBI, TPUMEHSIEMbIC B )KU3HHU: CBUHIIOBAS
aKKyMYJIATOpHasi 6arapesi, HUKeJIb-KaJMUEBbIe OaTapeu, TOIUIMBHBIC AJIEMEHTHI. JleMOHCTpalum. .
["aibBaHUYECKHE IIEMEHTHI U OaTapeHKHy.

**

DJIEKTPOJIM3 PACIIJIaBOB M BOJHBIX pacTBOPOB 3JIEKTpoauTOB. [Ipoliecchl, mpoucxosaime Ha KaToie U
aHoJie. YpaBHEHUS DIIEKTPOXUMUYECKUX MIPOLECCOB. DIEKTPOIN3 BOAHBIX PACTBOPOB C HHEPTHBIMU
AIIEKTPOIaMU. DJIEKTPOJIN3 BOJHBIX PACTBOPOB C paCTBOPUMBIMHU 3j1eKTpofamu. [IpakTuueckoe
IIPUMEHEHHUE IEKTPOJIN3A.

JlemoHcTpamuu. DiekTposu3 pactopa xiaopuiaa meau(ll).

**

CamocrositenbHas padora. CocTaBieHHe YPaBHEHU OKHCIUTEIbHO-

BOCCTAHOBUTEJBHBIX PEAKIIMMA, IIEKTPOXUMUUYECKHUX MPOIIECCOB, TAIbBAHUYECKUX IJIEMEHTOB.

N3yuenne ncTOUHUKOB WH(OPMAIIMH, TOATOTOBKA IOKIAI0B, COOOIIEHUH, MPE3EHTAINI 0 XUMUYECKUX UCTOYHUKAX TOKA,
WX 3HaYEHUU B OBITY, TPAKTUYECKOM TPUMEHEHUH AJICKTPOJIU3A.

Tema 1.10.

Kuaacenpurkanus Bemects. [IpocThie BenecTsa

20

Knaccupukauusa Heopranndeckux Bemects. [IpocTeie u cinoxubie BeniecTBa. OKCHIbI, UX
KJaccupuKarus.

JMemoncrpanuu. Komnexkuus «Knaccupukanus HEOpraHMYeCKMX BEHIECTB» U 00pasIbl
npezncraButeneit  knaccoB. Kommekmus «Knaccuukanuss opraHMdeckux BeELIECTB» M 00paslbl
IIPEACTABUTENIEH KJIACCOB.

**




JlabopaTopubie onbITbl. O3HakomiieHHE ¢ oOpa3laMu MpelIcTaBUTENeH KIACCOB HEOPraHMYEeCKHX
BemiecTB. O3HaKOMIIeHUE ¢ 00pa3IaMu MpeACTaBUTENCH KIIACCOB OPTaHUYECKUX BELIECTB.

['unpokcubl (OCHOBaHUS, KUCIOPOICOIEPIKaIIe KUCIOThI, aM(OTEPHBIE THIPOKCU/IBI).

Kucnotsl, ux xnaccuduxarnms.

OcHoBanus, UX Kiaccuukamus.

Comnu cpenHue, KUCIIbIe, OCHOBHBIE U KOMIUJIEKCHBIE.

N DN N DN

T7a

Mertasbl. [Tonoxxenue metainos B [lepuoaudeckoii cucteme U 0COOEHHOCTH CTPOCHUSI UX aTOMOB.
[TpocThle BelecTBa — METAIUIBL: CTPOCHUE KPUCTAIOB U METa/NINUecKasi XuMuieckas cBsizb. OOmue
¢u3nyecKue CBOMCTBa METAJJIOB U X BOCCTAHOBUTEJIbHBIE CBOMCTBA: B3aUMO/IEHCTBUE C HEMETANIaMU
(KMCIIOPOJIOM, raJIoreHaMHU, Cepoii, a30TOM, BOJIOPOJIOM), BOJIOM, KUCIIOTaMH, pacTBOpaMH coJiei,
OpPraHNYeCKHMH BEIECTBAMU (CIIMPTaMU, raJloTeHAIKaHAMH, (DEHOJIOM, KHCIIOTaMH ), CO IIEI0YaMHU.
Oxcupl ¥ THAPOKCHIBI METAJIOB. 3aBUCUMOCTD CBOMCTB 3TUX COCAVMHEHUN OT CTENEHEN OKUCIECHUS
METAJIJIOB. 3HAUYCHUE METAJUIOB B IIPUPOJIC U )KU3HU OPraHU3MOB, B TIPOGECCHH ITOBapa, KOHIAUTEPa.

JemoncTpanun. Mozienu KpUCTaJUIMYECKUX PEIIETOK METAII0B. KOJIeKIIMs METalIoB C pa3HbIMU
dbuzndeckuMu cBoMcTBaMH. B3anumoselicTBre TUTHS, HATPHS, MarHUsI M JKeJie3a ¢ KUCJIOPOJIOM;
IIEJ0YHBIX METAJUIOB C BOJIOM, ciupTamMu, (P€HOJIOM; LIMHKA C paCTBOPAMH COJISIHOM U CepHON KUCIIOT;
HaTpHs C CEpOM; aJIFOMHUHHMS C HOJIOM; JKeJle3a C paCTBOPOM MEJTHOTO KyIIOpOCa; aJlOMUHUS C paCTBOPOM
€IKOr0 HaTpa.

JlabopaTopHble omnbIThl. . B3auMozelicTBue MeTalsIoB C pacTBOpaMHM KHUCJIOT M COJEi.
B3aumoneicTBue LIMHKA WM QIIOMHUHHSA C PacTBOpPaMU KHUCIOT M Iuenoyei. OKpaluBaHHUE IJIaMEHU
KAaTHOHAMM IIEJIOYHbIX U IIEJIOYHO3EMENIbHBIX METAJIJIOB.

**

Kopposust meTanios. [lonsatue koppo3un. Xumudeckast KOppo3us. DIEKTPOXUMHUUECKas KOPPO3HUS.
CriocoOb! 3aIUThl METAIIIOB OT KOPPO3HH.

Oo0mmue cnocoObI NOJy4eHHs MeTAIOB. MeTasuisl B ipupojie. Metamtyprust ¥ €€ BUJpl: IUPo-, THAPO-
U 3JIEKTPOMETAJLTYprusi. DJIEKTPOJIN3 PACcIsIaBOB U paCTBOPOB COECAMHEHHUI METANIOB U €T0 NMPaKTUYECKOe
3HAYEHUE.

JMemoncTpanuu. . Koppo3us MeTanioB B 3aBUCHMOCTH OT YCIIOBUH. 3alllUTa METAJUIOB OT KOPPO3HH:
00pa3siibl «HEpIKABEEKy, 3aIUTHBIX MOKPhITHI. Kosutekmus py .

**




Hemetasuibl. [TonoxeHne HEMETAJUIOB B IEPHOAMYECKON CHCTEME, 0COOCHHOCTH CTPOCHUS UX aTOMOB.
DIIEKTPOOTPULIATENHHOCTb.

bnaropoanbie raszpl. DJIEKTPOHHOE CTPOCHHE aTOMOB OJIAarOPOJIHBIX Ta30B U OCOOCHHOCTH HX
XUMHUYECKHUX U PU3NIECKUX CBOMCTB.

Hemeramnsl — mpoctele BemiecTBa. ATOMHOE W MOJIEKYJSIPHOE HMX CTPOEHHE. AJIOTPONUS.
XuUMHU4YecKrue CcBoOHcTBa HeMeTasioB. OKHUCIHMTEIbHBIE CBOHCTBA: B3aMMOJECHCTBHE C MeETajljlaMHu,
BOJIOPOJIOM, MEHEE 3JIEKTPOOTPULIATEIIbHBIMU HEMETa/NIaMU, HEKOTOPBIMHU CJIO)KHBIMH BEILIECTBAMHU.
BoccranoButenbHbIe CBOMCTBA HEMETAILJIOB B PEAKLUIX C GTOPOM, KUCIOPOIOM, CIOKHBIMU BEIIECTBAMHU-
OKUCTUTENSAMU (a30THOM U CEPHOM KUCIOTAMHU U JIp.).

JeMoncTpanuu. Mojenu KpUCTAJUTMUECKUX PEIIeTOK HOoAa, anMasa, rpaguta. AJIOTponus
docopa, cepbl, Kucaopoaa.

JlabGopaTopHble ONBITHI.

ITomyuyenue u cBoicTBa kuciopoaa. Ilomydenue u cBoiictBa Bogopoja. Iloydenue rmactuueckon cepel,
XMMHYECKHE CBOMCTBA cepbl. CBOWCTBA YIJIsl: aICOPOIIMOHHBIE, BOCCTAHOBUTENbHBIE.

**

Tema 1.11.

OCHOBHBIE KJIACChI HCOPTAaHUYCCKHUX H OPraHn4€¢CKHUX COEIII/IHeHI/Iﬁ

12

Bonopoanbie coennHeHuss HeMeTaWIOB. [loyyeHne aMMuaka u XJOpOBOIOPOIa CHHTE30M M KOCBEHHO.
Ouznyeckue cBorictBa. OTHOLICHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOWCTBA.

IIpakTuyeckas padora Ne3(15). IlomydyeHue XJIOPOBOAOPOJA M COJSTHOM KHCIOTBI, MX CBOMCTBA.
ITonydyenune aMmMuaka, ero CBOMCTBA.

Oxcuabl M aHTHAPUABI KapOOHOBBIX KMCa0T. HeconeoOpasyromue 1 coiaeodpa3yromue OKCUIbl.
Kucnotueie okcuipl, ux cBoiictBa. OCHOBHBIE OKCUBI, X CBOMCTBA. AM(OTEpHbIE OKCU/IBI, UX CBOMCTBA.
3aBUCUMOCTb CBOMCTB OKCH/I0B METAJJIOB OT CTEINIEHN OKHCICHUS. AHTUAPHIbI KAPOOHOBBIX KUCIIOT KaK
AQHAJIOTHU KUCJIOTHBIX OKCUIOB.

JemouncTpanuu. Komuiekiny KHCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHUIIOB, IEMOHCTPAIIHS UX CBOWCTB.
JlabopaTopHnblie onbIThl. [loTydeHne U CBOWCTBA YIJIEKUCIIOTO rasa.

**

Kucaorsl oprannyeckne 1 Heopranudeckue. KucioTsl B cBeETe€ TEOPUH DIIEKTPOIUTHUECKON
nuccouranuu. Kuciorsl B cBeTe nporonutuyeckoil reopun. Knaccudukaius opraHuyeckux u
HEOpraHMYecKuX KUcaoT. OO1ue cBoiicTBa KUCIIOT: B3aMMO/ICHCTBIE OPIraHUYECKUX U HEOPTaHMUECKUX
KHCJIOT C METAJUIaMU, OCHOBHBIMH U aM()OTEPHBIMHU OKCUJAMU U TUAPOKCUAAMH, C COISIMH, 00pa3oBaHue
CJIOKHBIX 3(prpoB. OCOOEHHOCTH CBOMCTB KOHIIEHTPHUPOBAHHOM CEPHOM M a30THOW KUCIIOT.

**




demoncTpanuu. BzaumoaeicTBre KOHIIEHTPUPOBAHHBIX a30THOM U CEPHOM KHUCJIOT, a TAKKE
pa30aBICHHON a30THOM KUCIIOTHI C MebI0. Peakius «cepeOpstHoro 3epKaiay Ak MypaBbUHON KUCIIOTHI.
JladopaTopHblie onbITbl. CBONCTBA COJISTHOM, CepHOM (pa30aBlIeHHOMN) M YKCYCHON KHCIIOT.

OcHoBaHUs OpraHuveckue U Heopranudeckue. OCHOBaHUS B CBETE€ TCOPHH DJICKTPOTHUTHICCKOM
mucconuainuu. OCHOBaHUS B CBETE MPOTOUTUYECKON Teopuun. Kiaccudukarus opraHndeckux u
HEOPraHWYECKUX OCHOBaHUM. XMMHUYECKUE CBOMCTBA IIEI0UYE U HEPACTBOPUMBIX OCHOBaHM. CBOMCTBa
OECKUCITOPOIHBIX OCHOBAaHUM: aMMHaKa 1 aMUHOB. B3auMHoOe BiIMsTHUE aTOMOB B MOJIEKYJI€ aHWJIMHA.

JemoHncTpanuu. B3anmoneiicTBue pacTBopa ruipoKcuia HaTpus C KUCJIOTHBIMU OKCUIAMHU (OKCHUAOM
dochopa(V)), amporepHbIME THIPOKCHAAMH (THAPOKCHUIOM IIMHKA). B3anmoeiicTBue aMMuaka ¢
XJIOPOBOZIOPOAOM U BOIOM. AHAJIOTMYHO JUIsl METHJIAMHHA.

JlaGopaTopHble onbIThl. B3anmopaelicTBre runpokcuaa HaTpus ¢ consimu (cyibdarom meau(ll) u
XJIOpUAOM aMMOHUSA). Pa3noskeHne ruIpokcuia Meiu.

**

AM(bOTeprle OPraHnv4e€CKue 1 HCOPraHnIECCKUE COCANHCHUS . AM(l)OTCpHI)IC OCHOBAaHUs B CBETC
HpOTOHI/ITH‘leCKOﬁ TCOPHHU. AM(I)OTepHOCTL OKCHAOB U THAPOKCHUIOB IICPCXOAHBIX MCTAJIJIOB!
B3aMMOJCHCTBHE C KUCIIOTAMH U IISI0YaMHU.

Couu. Knaccudukaius u xumudeckue cBoictBa cosieif. OcoO€HHOCTH CBOMCTB COJIei OpraHnYeCcKUX U
HEOPraHUYECKUX KUCIIOT.

JemoHcTpanuu. BzaumopeilicTBue pacTBopa THIPOKCHAA HATpHsi, aMQOTEpHBIMU THUIAPOKCHIAMHU
(ruapokcuoM LMHKA). B3anMopaelicTBre aMUHOKHCIIOT ¢ KMUCJIOTaMU U I1I€JI0YaMH.

JlaGopatopusble onbiThl. [lonydeHune um amdorepHble cBOMCTBAa ruapokcuja amoMuHus. Ilomydenue
JKECTKOW BOJIbI M H3YYEHHE €€ CBOMCTB. Y CTpaHEHUE BPEMEHHON M IOCTOSIHHOM KECTKOCTH.

**

I'eneTH4eckas CBA3b MEKAY KJIACCAMH OPraHUYECKUX M HEOPraHM4YeCKMX coeanHenui. [Tousarue o
T€HETHYECKOM CBSI3U M TEHETUYECKUX PSIaX B HEOPTaHMYECKOM U OPTaHUYECKOW XUMUU. [ eHeTnueckue
psABI MeTalTa (Ha MpuMepe Kallblius U JKele3a), HeMeTaa (cepbl U KPEMHUS ), TEPEXOTHOTO dIIeMeHTa
(mmHKa). ['eHeTHYecKue psAIbl M TeHETUYECKAasl CBSI3h B OPraHUYECKON XMMHUHU. EMMHCTBO MUpa BEIIECTB.

JIeMOHCTpPAMM. C KHCIIOTaMu | 1eaoyamu. OCyIIeCTBIEHHE TEPEXOI0B:
Ca — CaO — Caz(PO4)2 —» Ca(OH):

P — P205 — H3POq4

Cu — CuO — CuSO4 — Cu(OH), - Cu0O —» Cu

CoHsOH — CoHs — CoH4BI

**




CamocrosiTesibHas padora.

Tema 1.12. XuMusi 3JIeMEeHTOB 24
S-DJIEMEHTHI. 2 il
Boaopoa. [IBolicTtBeHHOE nTO0KEeHUE Boopoa B [lepuoanueckoii cucreme. M30Tomsl Bogopoaa.
Tsxenast Bona. OKUCIUTENBHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA BOJOPO/A, €r0 MOJyYEHHUE U
npuMeHeHue. Posb Boopoa B :KMBOM U HEXKUBOU IIPUPOJIE.
JemoncTpanuu. Koinekuuu MOpoOCThIX BEUIECTB, OOpPAa30BAHHBIX 3JIEMEHTAMH  Pa3IUYHBIX
JIEKTPOHHBIX cemeicTB. Koekimu MuHepaioB U ropHeIX nopoj. JlaboparopHblie onbIThl. M3yueHue
CBOMCTB IPOCTHIX BEUIECTB U COCTUHEHHM S-3JIEMEHTOB.
Bopa. Pons BozbI Kak cpenooOpas3yromiero BenecTa KIeTKH. DKOJIOTHYECKUE aCTIEKThI BOJOTOIb30BAHMS. 2
Jaementbl |A-rpynnsl. Illenouynsie meramnsl. OOmas xXapakTEpUCTHKA INEIOYHBIX METaNIOB Ha 2
OocHOBaHUM noJjioxkeHus B llepuoaunueckoit cucteme snementoB [[.11. MenneneeBa u CTpOEHHUsI aTOMOB.
[Tonyyenue, pusnyueckne 1 XUMHUYECKUE CBOIMCTBA MIEIOYHBIX METAIIOB. KaTHOHBI IIEIOYHBIX METAJIIIOB
KaK BaKHeIIas XuMudeckast popMa UX CyIIeCTBOBAHHUS, PETYJISITUBHAS POJIb KATUOHOB Kallusl U HATPUSI B
*KUBOM kietke. [IpupoaHble coeNMHEHNs HATPUS U KaJusl, UX 3HAUCHHUE.
JuiemeHTHI || A-rpynnbl. O01as xapakTepucTHKA 1ET0YHO3EMEIbHBIX METAVIOB U MarHus Ha OCHOBaHUU 2
nonoxenus B [lepuoauyeckoit cucreme snementoB /.M. MenneneeBa u crpoenusi atomoB. Kaneuuid, ero
nojilyuyeHue, pU3NYecKue M XMMHUYECKHe CBOMCTBAa. BakHellme coeTuHEHMs KajblUs, UX 3HAYEHUE U
npuMeHenue. Kanpiuii B mpupoje, ero Ouosgoruyeckas poib.
p-OJEMEHTBL. 2 il
AslOMUHHI. XapaKTepUCTUKA AIFOMUHUS HA OCHOBAHMM I0JI0KEHHUs B lleproauyeckon cucrteme
snemeHToB J[.M1.MenneneeBa u crpoenus aroma. [lonydenue, puznyeckre 1 XMuMHUUECKUE CBOICTBA
amoMuHUs. BaxkHeime coeIMHEHNs] AIFOMUHUS, UX CBOMCTBA, 3HAUCHUE U TpuMeHeHue. [Ipupoanbie
COEIMHEHUS AJIFOMHUHHUSL.
JemoncTpanuu. Komiekuuyu npocThIX BELIECTB, 00Pa30BaHHBIX 3JEMEHTAMH PA3JIMYHBIX 3JIEKTPOHHBIX
cemeiictB. Kouiekuiuy MUHEpasioB ¥ TOPHBIX OpoA. XUMHUYECKHUE CBOMCTBA yriepoja.
Oxkcuabl yriaepoja ¢ pa3IMdHbIMU CTENEHSIMH OKHCIIEHUs, UX CBOMCTBA.

JlabopaTopHble onbIThl. 3yueHre CBONCTB MPOCTHIX BELECTB U COEAMHEHUN p-2IIEMEHTOB.
Yraepoa u kpemuuii. O61Iast XapakTepUCTUKA Ha OCHOBAHUM MX MOJoKeHus B [lepuoandeckoil cucreme 2

I[I/I MeHpeneeBa u CTPOCHHA aTOMaA. HpOCTBIe BCIICCTBA, 06p3.30BaHHBIC OTUMH DJICMCHTAMH. OKCI/II[LI )4




TUAPOKCUBI yIJIepoJa U KpeMHHus. Baxuelime coiu yrojibHOW M KpeMHHEeBOW KuciaoT. CuiukatHas
MIPOMBILIUIEHHOCTh

JaemenThbl |VA-rpynnbl. O0mas xapakTepucTHKa 3JIEMEHTOB 3TOW TPYIIBI HA OCHOBAHUHM HMX
nosnoxkeHus B [lepuoanueckoit cucreme siementoB J[.M. MenaeneeBa u ctpoeHust aTOMOB. YTJIEPO U €ro
aymorpornusi. CBOMCTBA aJUIOTPOIHBIX MOTUGUKALIMN yriepoaa, uX 3HaueHue U nmpuMeHeHue. OKCUIbI U
TUAPOKCHJIBI YIIIEPO/Ia M KPEMHHUS, UX XUMHYECKHe cBorcTBa. COJIM YTrOJIbHOW M KPEMHHEBBIX KHUCIIOT, UX
3HaueHue U npumMeHeHue. [Ipupomoodpasyromas poias yriiepoja s )KUBOH M KPEeMHHUS — JIJIsl HE)KUBOU
TIPUPO/IBI.

I'anorennl. O01mas XxapakKTepUCTHKA TaJOT€HOB HA OCHOBAHUU MX MoJioxkeHus B [leproandeckoit cucreme
anemMeHToB J[.M.MenaeneeBa u cTpoeHHst aTOMOB. ['aoreHsl — MpOCThIE BEMIECTBA: CTPOCHUE MOJIEKYJI,
XUMHYECKHE CBOIMCTBA, MOJIyYCHHUE U IPUMEHEeHue. BaxkHelime coeIMHeHNs raJIoreHOB, UX CBOMCTBA,
3Ha4YC€HHE U MpuMeHeHue. ["anorens! B npupojie. buongornyeckas posb rajJoreHoB.

JNemoncrpanuu. Komnekuuyu mpocThIX BELIECTB, 00Pa30BaHHBIX 3JEMEHTAMH PA3JIMYHBIX 3JEKTPOHHBIX
cemeiictB. Koutekiuu MUHEpAJIOB ¥ TOPHBIX TTOpo 1. [lomydeHne amuioTponHbeIX MOIU(GUKAIUNA KHCIIOPO/Ia,
cepsl, pochopa. Xumudeckne cBOHCTBA KUCIOPOa, cephl, hocdopa, raloreHoB.

Oxkcupl cepbl, a30Ta, C Pa3IMYHBIMU CTENIEHSIMU OKUCIICHHUS, UX CBOMCTBA.

I'mapokcubl cepel, UX MOTYYEHUE U XUMHUUYECKUE CBOWCTBA.
JlabopaTopHblie onbIThIV3ydeHne CBONCTB MPOCTHIX BEIMIECTB M COSTMHEHUM p-DIIEMEHTOB.

**

Xaabkorenbl. OO0I1ast XapakTepUCTUKA XalIbKOT€HOB HA OCHOBaHHUH UX MOJ0xeHus B [lepuonnyeckoit
cucreme aemeHToB [[.M. MenaeneeBa u cTpoeHusi aTOMOB. XaJlbKOT€HbI — MPOCTHIE BEILIECTBA.
Amnotponusi. CTpoeHHe MOJIEKYJ aJUTOTPOMHBIX MoauUKalMii U UX cBoiicTBa. [lomydeHnue u
MPUMEHEHUE KUCIIOPO/Ia U CEphl. XaIbKOT€HBI B IPUPOJIE, UX OMOJIOTHYECKAs POJIb.

daeMeHTbl VA-rpynnbl. O01as XxapakTepuCTHKa 3JIEMEHTOB 3TOU IPYMIbl HA OCHOBAHUH MX MOJI0XKEHUS
B [lepnoanueckoii cucreme snementoB [[.M. MenneneeBa u ctpoenus atroMoB. CTpoeHUE MOJIEKYJIBI a30Ta
U UIOTPONHBIX Moaudukanuit Qocdopa, ux ¢uznyeckue M XUMHUUECKHE CBoicTBa. BomoponHsie
coenuHeHus aeMeHToB VA-rpynmnel. Okcunbl azota u pocdopa, COOTBETCTBYIOMKE UM KUCIOThl. Conun
3THUX KHCIO0T. CBOWCTBA KMCIOPOIHBIX COEAMHEHUH a30Ta U Gocdopa, uX 3HaUeHUE U IpUMEHEHHEe. A30T U
dbocdop B mpupoe, uX OMOJIOTUUYECKAS POJIb.

d-DiemMeHTBhL.

**




Ocob6ennoctu ctpoeaus aroMoB d-amemenToB (IB-VIIIB-rpymm). Meas, MHK, XpOM, jKeJI€30, MapraHel| Kak
MIPOCTHIC BEIIECTBA, X (PU3MUECKHUE U XMMHUYECKHUE CBOMCTBA. HaxoaeHne 3TUX METAIJIOB B IIPUPOJIE, UX
noiydeHue u 3HaueHue. CoemauHeHus 0-3JIEMEHTOB C pa3IMYHBIMH CTEIECHSIMH OKHUCIICHHS. XapakTep
OKCHJIOB U THJIPOKCHJIOB 3THUX 3JIEMEHTOB B 3aBUCHMOCTH OT CTCTICHH OKWCJICHUS METaJlIa.

JemoncTrpanuu. Komiekuuy npocThIX BELIECTB, 00Pa30BaHHBIX 3JEMEHTAMH PA3JIMYHBIX 3JIEKTPOHHBIX
cemeiicTB. Koymekuuu MuHEpanoB U TOPHBIX OPO/I.
Oxkcupl keles3a, Mapraiia, M ¢ pa3IMuHbIMU CTEIICHSIMUA OKUCIICHHUS, UX CBOMCTBA.
I'mapokcunpl Xxpoma, Maprasua, »keiies3a, MeJid, 1 HUHKa, UX NOJIy4YeHHUE U XUMUYECKHE CBOMCTBA.
JlaGopaTopHbie onbITHI. V3yueHne cBOMCTB MPOCTHIX BEIIECTB M COSTUHCHUH (-3JIEMEHTOB.

IIpakTyeckas padora Ne4(18). IlonmyyeHue ruapoKCHIOB aJIOMMHUS M LIMHKA W MCCIEAOBAaHUE HX
cBoiicTB. [losyueHue u uccieoBaHUe CBOWCTB OKCUIIOB Cephl, yriiepoaa, pocdopa.

*kk

Tema 1.13.

XuMuA B JKM3HH 001IeCTBA

19

77-78.

XuMHS ¥ MPOU3BOJACTBO. XUMHUYECKAs TPOMBIILICHHOCTh U XUMUUYECKUE TeXHOIOTUU. ChIpbe IJIst
XMMHYECKOW MPOMBIIUIEHHOCTU. Bo/la B XMMUYECKOM NPOMBIIIJIEHHOCTH.

XHMHA B CeJIbLCKOM X03icTBe. XMMHU3alKsl CEIbCKOTO X0341iCTBA U €€ HallpaBJIeHUs. PacTeHus U 1ousa,
MOYBEHHBIH MMOTJIOMIAIONINI KOMIUIEKC. Y TOOpeHus 1 UX Kiaccuuranus. XUMAYECKHE CPEACTBA 3aIIUThI
pactenuil. OTpunarenabHble OCIEICTBUS IPUMEHEHUS ECTULMIOB U 60pb0a ¢ HUMU. XUMU3aLUs
JKUBOTHOBO/ICTBA.

JemoHcTpanuu. Mozenu NpOU3BOJACTBA CEpPHOM KHCIOTHI M aMMmuaka. Komnekius ynoOpeHuid u
HNECTUIIUJIOB.
JlaGopaTopHble onbIThl. O3HaKOMIIEHHE C KOJUIEKLIMEH YA00peHH U MEeCTUIIMIOB.

**

3H€pFI/I$I AJI1 XUMHUYCCKOro Npoun3BOACTBA. HaquLIe MPUHOHUIIBI XUMHUYCCKOI'0 IIPpOU3BOJACTBA. 3a1111/1Ta
OKPY)KaI-OH_Ieﬁ CpCAbl U OXpaHa Tpyaa IpHU XUMHYCCKOM ITPOU3BOJICTBE. OcHoBHEBIC CTaauu XUMHUYCCKOI'O
IMPONU3BOJACTBA. CpaBHCHI/Ie IMPOMU3BOACTBA aMMHAKa U MCTAHOJIA.

XuMHA ¥ IK0JI0THA. XUMUYECKOE 3arpsi3HEHUE OKpysKarotei cpeasl. OxpaHa rugpocdepsl OT
XUMHYECKOTO 3arpsi3HeHus. OXpaHa MOYBBI OT XMMHYECKOTO 3arpsizHeHus. OxpaHa aTMoc(epsl OT
XUMHUYECKoro 3arpsisHeHus. Oxpana (Giaopsl U hayHbl OT XUMHYECKOTO 3arpsS3HEHHUS.

**

broTrexHoorus u reHHas HWHXXCHCPUSI.

XuMHS ¥ MOBCEAHEBHASA KU3Hb YesoBeKa. /foMaiHss anreka. Morolye 1 YUCTALLME CPEACTBA.
CpenctBa 60pb0bI ¢ OBITOBBIMA HACEKOMBIMH. Cpe/icTBa TUYHOW TUTHEHBI U KOCMETHKH.

JemoncTpanuu. O6pasipl cpeicTB OBITOBOM XMMUHU U JICKAPCTBEHHBIX IPENapaToB.




JlabopaTopuble onbIThbl. O3HaKOMJIEHHE C 00pa3liaMd CPEICTB OBITOBOM XMMHHM U JIEKApPCTBEHHBIX

penapaTos..
Xumus v nuima. MapKupoBKa yIIaKOBKa MUMIEBBIX ¥ THTUEHHYECKUX MPOJAYKTOB U YMEHHE UX YHTATh. 4
DKOJIOTHA KUIUILA. XUMUS U TeHETHUKA YEIOBEKa.
Xumus B mpodeccuu napuKMaxepa 2 flolel
KonrtposnbHas padora 2 **
CamocrosiTeibHasi pabora. CoctaBieHre (OpPMyIT BEIIECTB Pa3HBIX KJIACCOB HEOPraHUIECKUX H OPTaHUYECKUX 2

COCIMHECHMM, YPAaBHEHUN DPEAKLUN, XapaKTEPU3YIOLIMX UX CBOMCTBA.

W3yueHune nCTOYHUKOB HH(POPMALIUMH, TOJATOTOBKA JJOKJIA10B, COOOIEHHH, Ipe3eHTaluii 0 XMMUYECKUX BEIIECTBAX, UX
3HAYCHUU B OBITY, IPAKTUIECKOM MPUMEHEHUH B MTPO(ECCHOHATLHON JEATEIIbHOCTH;. 3 TE OKPYIKAIOIIEH CPEIbI OT
3arpsI3HEHUS TSDKEIIBIMU METAJIIaMM, COEIMHEHUSIMU a30Ta, CEPBI, YIIIEPOAa,;

JKOJIOTUYECKHUX aCIIEKTOB HCIIOJIb30BAHMUS XMMHYECKHMX BEILECTB;

MOIOIMX U YUCTSIIUX CPEACTBAX; MpaBUiax 0e30macHoil paboThI cO cpeicTBaMH ObITOBOM XUMUH.

HaumenoBanue Conep:xanue yueOHOro MaTepuaJia Oo0bem YpoBeHnb
pasnesioB U 4acoB YCBOCHUS
TeM
NeNe ypokos
1. Bsenenue 1
Pa3nea 3. Oprannyeckasi XuMust
Tema 3.1. IIpeamer oprannyeckoii XuMuH. Teopusi CTpoOeHHsSI OPraHMYECKUX COeIMHEHUI 16
IIpeamer oprannyeckoii xumuu. [ToHsTHE 00 OPraHNYECKOM BELIECTBE M OPraHUYECKONH XUMUH. 2 e

Kpatkuii ouepk ucTopuu pa3BUTUs OpraHMueckoil xumMuu. Butanusm u ero kpyuenue. Oco0eHHOCTH
CTPOEHMS OpraHNYeCKUX coequHeHuil. KpyroBopot yriepoaa B npupoae

Teopus crpoeHus oprannyeckux coennnenuii A.M. bytieposa. [Ipeanocsuiku co3tanus TEOpUU 2 e
cTpoeHus. OCHOBHBIE MIOJIOKEHUS Teopuu cTpoeHust A.M.bytinepoBa. XuMHU4eCcKoe CTPOEHHE U CBOICTBA
oprannyeckux BemiecTB. [lonarue 00 nuzomepun. CriocoObl 0TOOpaxeHUs! CTPOECHUS MOJIEKYJIbI
(popmyibl, Mogenn). 3Hauenne Teopun A.M. ByTiepoBa 11 pa3BUTHSI OPTaHUYECKON XUMHUU U
XUMHYECKHUX TIPOTHO30B.




Crtpoenue aToMa yriepojia. IeKTpOHHOE 00J1aK0o U OpOUTAallb, S- U p-OpOUTaIN. DIEKTPOHHBIE U
3JIEKTPOHHO- Tpaduueckue HopMysIbl aTOMa yIiepoia B OCHOBHOM U BO30YKJICHHOM COCTOSTHHSIX.
KoBanenTHast Xumuieckast CBsi3b U €€ KJIacCU(UKAIHS 110 CIIOCO0Y MepeKpbIBaHUs opOuTael (- u m-
cBs3u). [lonarue rubpunnzanuu. Paznuunble Tumel rubpuan3anuu 1 popma aTOMHBIX OpOUTaNIei,
B3aMMHOE OTTAJIKHWBaHUE THOPHUIHBIX OPOUTAJICH U UX PACTIONOKEHUE B IIPOCTPAHCTBE B COOTBETCTBHH C
MUHUMYMOM 3Hepruu. ['eomeTpus MoieKy1 BelecTB, 00pa30BaHHBIX aTOMAMHU yTJEpO/ia B Pa3IMUHbIX
COCTOSIHUSIX THOPHUIH3AINH

**

Kaaccudukanus opranndeckux coequnennii. Kinaccupukanus opraHudeckux BEeIECTB B 3aBUCUMOCTH
oT cTpoenus yriepoanoi nenu. [lousrue GpynkiponansHoii rpynmsl. Kimaccuukarms opraHmgecKux
BEIIECTB 110 TUIY (PYHKIHUOHAIBHOM IPyMIIbI.

OCHOBBI HOMEHKJIATYPbl OpPraHMYecKHX BellecTB. TpUBHAIBHBIC Ha3BaHUsA. ParuoHaibHas
HOMEHKJIaTypa kak mnpeamecTBeHHUIla HomeHknatypel |IUPAC. Homenknarypa |UPAC: npuHIumns
oOpa3oBaHMs Ha3BaHWM, CTAPIIMHCTBO (DYHKIIMOHAIBHBIX TPYII, UX O0O3HAYCHUE B MpePHUKCaX H
cy(dukcax Ha3BaHHUI OpraHMYECKUX BEIIECTB.

Jemoncrpanmun. Koyutekiuu opraHudeckuxX BeMIeCTB (B TOM YHCIE JICKAPCTBEHHBIX IPEIapaToB,
KpacuTelei), MaTepraaoB (MIPUPOAHBIX U CHHTETHUECKHUX KaydyKOB, IJIACTMACC U BOJIOKOH) M U3/ U3
HUX (HUTH, TKAHHU, OTJICIIOYHBIC MATCPHAIIBI).

Monenu monexkyn CHa, C2Ha, C2H2, CeHs, CH30OH — mapoctepxkaeBbie 1 00beMHbIe. Moaenu
OTTaJIKWBaHUs THOPHUIHBIX OPOUTAJICH C MOMOIIBLIO BO3YITHBIX IIIAPOB

**

Tunbl XMMHUYECKHX CBfi3eil B OPraHUYecKMX COeJMHEHMAX M crnoco0bl mx paspbiBa. Knaccuduxams
KOBAJICHTHBIX CBSI3€H MO 3JEKTPOOTPULIATENBHOCTH CB3aHHBIX aTOMOB, CIIOCOOY MEpeKpbIBaHUS OpOUTaIEH,
KpPaTHOCTH, MeXaHu3My o0pazoBaHMs. CBsi3b NPHUPOJBI XMMUYECKON CBSI3U C TUIOM KPHCTAJIIMUECKON
pEILIEeTKH BellecTBa U ero pu3n4ecKuMu cBoMcTBaMU. Pa3pbIB XuMHU4ecKkoi CBA3H, KaK Mpoliecc, 00paTHBIN
ee oOpa3oBaHUIO. ['OMONUTHYECKHI W TeTEPOTUTHYECKHH pPa3phIBbl CBA3EH, HMX COINOCTaBIEHHE C
OOMEHHBIM M JOHOPHO-aKLENTOPHBIM MeXaHW3MaMU MX oOpa3oBanHus. [loHATHe cBOOOIHOrO panukana,
HYKJICO(PHUIIbHON M 3IeKTPO(UIbHON YaCTUIIBL.

**

Knaccupukauuss peakuuii B opranudeckoil xumuu. [loHsiTne o TUmax W MeXaHM3MaxX pEaKIUd B
oprannueckoil xumuu. CyOctpar u peareHT. Kiaccupukanus peakuuil MO0 HM3MEHEHUIO B CTPYKTYpe
cyOcTpara (mpucoeIuHeHNe, OTIIEIUICHHE, 3aMeIlIeHIe, N30MEepU3allns) U THITy peareHTa (pajauKaibHbIe,
HyKjIeoduabHbIe, dNeKTpoduiabHbe). Peaknuu mnpucoenunenus (An, Ag), snumuHupoBanus (E),
3amenieHus (Sr, SN, Se), m3omepusanuu. Pa3sHOBHIHOCTH pPEaKIM KakJIOTO THITA: THAPUPOBAHUE U
JNETUIPUPOBAHKNE, TAJIOTCHUPOBAHME W  JIETaJIoOTEHUPOBAaHWE, TUApaTalds W JeruJpaTaims,
THJIPOTAIOTCHUPOBAHWE W JICTHAPOTAJIOTCHUPOBAHUE,  TOJUMEpU3alns H  TOJUKOHJICHCAIHS,
neperpynnupoBka. OcOOEHHOCTH OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEeaKIU B OPTaHHYECKON XUMUHU.

**




CoBpeMeHHbIE NPeICTABJICHUS 0 XUMHYECKOM CTPOCHMH OPraHu4ecKuX BemecTtB. OCHOBHbIE
HalpaBJieHUs pa3BUTHs Teopuu cTpoeHus A.M. bytieposa. M3omepusi opraHu4ecKux BEIIECTB U €€ BUJbIL.
CrpykTypHass HM30MeEpHUs: MEXKKIAcCOBasg, YIVIEPOJHOIO CKEJIEeTa, IIOJO0KEHUS KpaTHOM CBSI3M H
¢dbyHKIIMOHANBHOW Tpymmbl. [IpocTpaHCcTBEHHAss W30MEpHs: TeoMeTpudeckas u omrtuuyeckas. [loHsTue
aCUMMETPHUYECKOT0 LIEHTpa. bruosiornueckoe 3HaueHUEe ONTUYECKON n30Mepun. BzauMHoe BiiMsiHEE aTOMOB
B MOJICKYJIaX OPraHMYECKUX BEIIECTB. DIEKTPOHHBIC YPPEKTHI ATOMOB U aTOMHBIX TPYTII B OPTaHUYECKUX
Mosiekynax. MHAyknuoHHBIA 3(G(EKT, MONOKHUTETbHBIA H  OTPULIATENBHBIN, €ro OCOOEHHOCTH.
Me3zomephbiit 23dhekT (3hdexT conpspkeHws ), ero 0COOCHHOCTH.

**

IIpakTuyeckasi padora Nel « OOHapyxeHue yriepoja W BOJOpOJa B OPraHUYECKOM COEAMHEHUH.
Ob6napysxeHue rajgoreHoB (nmpoba beinpliTeiina)y.

**k*

Tema 3.2.

IIpenesbHbIE YIJIEBOAOPOABI

T'omonornueckuii psa ankanoB. [lonstue o0 yrineBogopomax. OCOOEHHOCTH CTPOEHUS
MIPEACIIbHBIX YTIIEBOJOPOAOB. AJIKaHbI KaK MPEACTABUTEIHU MPEIACIbHBIX YIIIEBOJOPOAOB. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl METaHa U JPYTUX AJKAHOB. | 'OMOJIOrMYECKUN sl U U30MEpUs
napadguaoB. HopManpHOEe M pa3BETBICHHOE CTPOSHUE YIIIepoaHOHM mernmn. HomeHknarypa ankaHoB U
AJTKWIbHBIX 3aMecTUTeNe. DU3HYECKHE CBOMCTBA AJIKAHOB. AJIKAHbI B IPUPOJE.

JemMoncTpanuu. Mojaenu MoJeKysl MeTaHa, APYTUX aJKaHOB, PA3JIMYHBIX KOHPOpPMAIUi UKIOreKCaHa.
PactBopenue mapadguHa B OSH3MHE M WCIIAPEHUE PACTBOpHUTENS M3 cMmecH. [lnmaBneHue napaduHa U ero
OTHOIIIEHHE K BOJAE (pacTBOPUMOCTH, IMJIOTHOCThb, CMauMBaHue). Pa3nenenue cmecu OEH3WH—BOAA C
MOMOIIBIO AETUTEILHON BOPOHKH.

JlaGopaTopHble onbIThI. V3roToBieHne MoJeieil MOJIEKYJl aJIKaHOB U TajoreHajakaHoB. M3rotosneHue
napa@uHUPOBAHHOW Oymaru, UCTIBITAHUE €€ CBOWCTB: OTHOIIEHHE K BoJe U kupaM. (O3HAKOMIIEHHE CO
CBOMCTBaMHM TBEPJIbIX MapadUHOB: MJIABJIICHUE, PACTBOPUMOCTD B BOJIE M OPTaHUYECKUX PACTBOPUTEIISX.

**

Xumunueckue cBoiicTBa ajnkaHoB. Peakunn Sgr-tuna: ranorenuposanue (padotst H.H. Cemenoa),
HuTpoBaHue 1o KoHoBanoBy. MexaHu3M peakuuu XJIOpUPOBaHMS alkaHOB. Peakumu neruapupoBaHus,
TOpPEHMs], KaTaJIUTUYECKOTO OKHUCIIEHUs alKaHOB. KpEKHMHI alKaHOB, pa3iIW4HbIE BUIBl KPEKHUHTa,
IIPUMEHEHHE B POMBINIIEHHOCTH. [IMponn3 1 KOHBEpPCUS METaHa, N30MEPU3aLIHsl AJIKAaHOB.

JlabopaTopubie onbiThl OOHapyXeHHE BOJIbI, CaXKH, YIJIEKUCIIOro ra3a B MPOAYKTaxX TOPEHHS
cBeun. O3HAKOMIJIGHHE CO CBOMCTBaMHU TBEpHAbIX MapapUHOB: XMMHUYECKas HHEPTHOCTb (OTCYTCTBHE
B3aMMOJICHCTBUS ¢ OpOMHOI BOJIOM, pacTBOpaMH NepMaHTaHaTa Kajius, THAPOKCUAA HATPUS U CEpHOM
KHUCJIOTHI).

**

IIpumeHeHnne u cnoco0bl MoJyYeHHs ajJiKkaHoB. O0iacTu npuMeHeHus ankaHoB. [IpoMbinieHHbIE
CHOCOOBI MOJTYUYEHHS aJIKaHOB: MOJyYE€HUE U3 IPUPOIHBIX UCTOYHUKOB, KPEKUHT NapadUHOB, MOTyYEHHE
CHUHTETHYECKOro OeH3MHa, ra3uuKanus yris, TiipupoBaHue ankeHoB. JlabopaTopHblie CriocoObI
MOJIy4€HHUs aJIKaHOB: cuHTe3 Bropia, nexapOokcuminpoBaHue, T’HAPOIU3 Kapouia alFOMUHUS

**




Hukaoankansl. ['oMonorndeckuit psj 1 HOMEHKIATypa [MUKIOATKAHOB, UX 00mas ¢popmyna. [lonstue o
HaIpspKeHNU 1uKia. Mi3oMepus IUKIIOaIKaHOB: MEXKJIAaCCOBas, YIJIEPOIHOTO CKEJIEeTa, FTeOMETpUYECKasl.
[Tonyuyenue u Gpu3MUECKUE CBOMCTBA IIMKIOAIKAHOB. XMMHUECKUE CBOMCTBA IUKIOANIKaHOB. Criennpuka
CBOMCTB LIMKJIOAJIKAHOB € MaJIbIM pa3MepOM LUKJIA. Peaknuu npucoemHeHns U paIuKalbHOTO
3aMEILCHHUS.

JemoncTpanuu. OTHOIIEHUE IIUKJIOreKcaHa K OpOMHOM BOJIe M pacTBOPY IepMaHTaHaTa Kajusl.

**

Tema 3.3.

9THJIEHOBbBIE U AUECHOBBLIEC YIJI€BOA0POABI

16

T'omoaornueckuii PAX AJIKEHOB. BHGKTpOHHOG 1 IPOCTPAaHCTBCHHOC CTPOCHUC MOJICKYJIbI OTUJICHA U
aJIKEHOB. I oMoIOrnUecKui paau 0611_[8.5{ (l)opMyna AJIKCHOB. I/I30MepI/I$I OTUJICHOBBIX YIJIEBOAOPOIOB:
MCKKJIIaCCOBas, YIJICpoaAHOro CKEJICTa, IOJIOKCHUA KpaTHOfI CBs3H, TCOMCTPHUYCCKA. OcobeHHOCTH
HOMCHKIJIATYPhbI 3TUJICHOBBIX YITICBOJOPOAOB, HA3BAHUA BaXKHEHIITUX paauKalIoB. dusnyeckue CBOMCTBa
AJIKCHOB.

JeMoHcTpanuu. Moienu MOJIeKyJ CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX H30MEPOB AJIKEHOB.

**

XuMHYecKHe CBOICTBA AJIKEHOB. DJIEKTPOPMIbHBIN XapaKTep peaKiHii, CKIOHHOCTb K PEaKLUIM
IIPUCOETUHEHNUS, OKUCIIECHUSL, TosiuMepu3anuu. [IpaBimiio MapkoBHMKOBA U €r0 3JIEKTPOHHOE 0OOCHOBaHUE.
Peakuuu ramoreHupoBaHUs, TUIPOraJIOTEHUPOBAHUS, TUApATAlUHU, TUApUpOBaHUA. MexaHusMm Ag-
peakuuii. Ilonarue o peakuusax noaumepusanmu. ['opeHue ankeHoOB. Peakuuy OKHCIEHMSI B MATKUX U
KECTKUX ycioBusx. Peakius Baruepa u ee 3nHaueHust 1uig oOHapyKeHHsI HENPEEIbHBIX YIII€BOJOPO/IOB,
MIOJIyY€HHUS TJINKOJIEH.

JlabopaTopubie onbIThl. OOHapyXeHHE HENpeAeNbHbIX COEAMHEHHH B KEpPOCHHE, CKHIMJApeE.
Pacrnio3HaBaHue 00pa310B AIKAHOB M AJIKEHOB.

**

IIpumeHenue u cnocodbI NOJy4eHHs aJIKeHOB. Vcronb30BaHne BHICOKON PEAKIIMOHHOM cI1OCOOHOCTH
AJIKEHOB B XUMUYECKOM ITPOMBINUICHHOCTHU. [IpuMenenue stunena u nponuieHa. [IpoMeliuieHHbIE
CHOCOOBI MOTYUYEHUS aJIKEHOB. Peakiiuu AeruipupoBaHus U KpeKUHra ajikaHoB. JlabopaTtopHblie criocoObl
IIOJIyYEHUS aJIKEHOB.

**

IIpakTHyeckas padoraNe2. [lomydeHne 3THIIEHA AeTHApaTallMedl dTUIOBOrO cnupTa. B3zanMmoneincTeue
STHJICHa ¢ OPOMHOM BOJIOW, paCTBOPOM IepMaHraHaTa Kajus.

*k*

Aakanuensbl. [lonatne m kimaccudukanus IUESHOBBIX YTIEBOJAOPOJIOB MO B3aUMHOMY DPACIOJIOKEHUIO
KpaTHBIX CBsi3eil B MoJiekyse. OCOOEHHOCTH IEKTPOHHOTO M TPOCTPAHCTBEHHOTO CTPOSHUS COMPSIKEHHBIX
nueHoB. [loHsiTHe 0 m-31eKTpoHHON cucteMe. HoMeHknatypa TueHOBBIX YriieBoAopo1oB. OcobeHHOCTH
XUMHUYECKUX CBOMCTB COMPSKEHHBIX JIMEHOB, KaK CIEACTBUE HUX AJIEKTPOHHOro crpoeHus. Peakiuu 1,4-

**




npucoeauHenus. [lonumepusanus auenoB. CriocoObl MOTyYEHHUS TUEHOBBIX YIIIEBOAOPOI0B: paboTsl C.B.
Jlebenera, neruIpupoBaHUe AIKAHOB.
JeMoHcTpanuu. Mozenu MOJIeKyJl CTPYKTYPHBIX U IPOCTPAaHCTBEHHBIX H30MEPOB aJIKaIMEHOB.

OcHoBHbBIE IIOHATHSI XUMHUH BBICOKOMOJIEKY/ISIPHBIX COeIMHEHNI Ha IPUMEpE MPOAYKTOB
IIOJINMEPU3aLUH AJIKEHOB, AJIKAJUEHOB U UX raJIOrCHIIPOU3BOIAHBIX. MOHOMED, NOJIUMED, PEAKLIHS
MOJIMMEPU3ALIMHU, CTENIEHD ITOJIMMEPU3ALIUH, CTPYKTYPHOE 3B€HO. THIIBI ITOJIMMEPHBIX LIETIEH: INHEUHBIE,
pa3BeTBIEHHBIE, clInThIE. [IoHATHE O cTepeoperysipHbIX noaumepax. [lonumepsl TepMoOIIaCTUYHBIE U
TEPMOPEAKTUBHBIE.

**

. IIpencraBnenue o miacTMaccax v aaacromepax. [[oau3TuieH BbICOKOro U HU3KOTO JaBJICHMUS, €ro
cBoyicTBa U npumeHenune. Karanusarops! Lurnepa—Harra. [lonunponuinen, ero npuMeHEHUE U CBOMCTBA.
I"anoreHnconepkaiue noauMepsl: TedI0H, MOJIMBUHUIXIOPHUI.

demoncrpanuu. Komieknus «Kaydyk u pe3uHay.
Henonumepu3zanus kaydyka. CrylieHre MI€YHOIo COKa KayqyKOHOCOB (MOJI04asi, OJlyBaHUMKOB, (PUKYCa).
JlaGopaTopHble onbIThl. O3HaKOMIICHHE ¢ 00pa3laMy TOJINATUICHA U TOJIMIPOIIIICHA.

Kayuyku HatypaiibHblii 1 cuHTeTHdyeckue. Cononnmepsl (OyTaiueHCTUPOIbHBIN Kayuyk). Bynkanuzanus
KaydyKa, pe3uHa 1 S00HUT.

Tema 3.4.

AlleTHJIEHOBbIE YIII€BOA0pPOABI

T'omosiornueckuii psig aJIKHHOB. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHHUE AlleTUIIEHA U IPYTHX
ankuHOB. ['oMosoruueckuil psa u obmas Gpopmyna ankuHoB. HoMeHkIaTypa aleTHIeHOBBIX
yrieBoaopoaoB. M3oMepust MeKKI1accoBast, yriaepoAHOI0 CKEJIeTa, MOJI0KEHNS KPaTHOU CBSA3H.

JemoncTpanuu. Mozaeny MOJIEKyJIbl alleTUIIEHA U APYTUX AJIKWHOB.
JlabopaTopHble onbIThl. M3roToBIEHNE MOJIesIel MOJIEKYJT aJIKHHOB, MX H30MEPOB.

**

XuMHuyecKHe CBOWMCTBA M NMPUMeHeHHe AJKMHOB. OCOOCHHOCTH peakuuil MpUCOeIUHEHUS IO
TPOMHOU yriepoa-yriaepoaHoi cesa3u. Peaknusa Kydeposa. IIpaBuino MapkoBHHKOBaA NMPUMEHHMTENIBHO K
arietwieHaMm. [loABMKHOCTh aroma BoaOpoja (KUCIOTHBIE CBOMCTBA alKMHOB). OKHCIIEHHE AaJKUHOB.
Peakuus 3enmHckoro. [IpuMeHeHne aleTiIeHOBbIX YriieBoaopo10B. [lonuBuHMIaeTar.

**

Honyqe}me AJIKHHOB. HonyquHe AllCTUJICHA MMUPOJIN30M METaHa U Kap6I/I,Z[HBIM METOJ0M.

Jdemoncrpauuu. Ilomydyenue anerriena u3 kapoua KaJblys, O3HAKOMJICHUE C PU3NUECKUMU U
XUMHYECKUMH CBOMCTBAMHU alleTUJICHA: pACTBOPUMOCTD B BOJIE, TOPEHHE, B3aUMOJICHCTBIE ¢ OpOMHOIA
BOJIOM, paCTBOPOM IepMaHraHaTa Kanus, cossmu meau(l) u cepedpa.

**




Tema 3.5.

ApomMaTnyecKHe yrjieBo10pobl

10

I'omosiornyeckuii psajx apeHoB. beH3011 Kak NpeacTaBUTENb apeHOB. Pa3BuTHe NpecTaBiIeHUN O
crpoeHun OeH3osia. CoBpeMEHHbIE NPEACTaBICHUS 00 3JIEKTPOHHOM M IPOCTPAHCTBEHHOM CTPOECHUU
6eH3oma. OOpa3oBaHUE apOMATHYECKON TT-CUCTEMBI.

**

['omonoru OeH30ia, MX HOMEHKIATypa, oOmas ¢opmyrna. HomeHkmatypa Ui Ju3aMelIeHHbBIX
MIPOM3BOJHBIX O€H3051a: opmo-, Mema-, napa-pacuojoxeHue 3amectuteneid. PDuznyueckue CBONCTBA
apeHOB.

Jemouncrpanuu. [llapocrep:kHeBble 1 00bEMHBIE MOJIETTU MOJIEKYJT O€H30J1a M €ro roMoJioroB. Paznenenue
cMecn O€H30II-BOJa C TIOMOIIBIO JICIHUTENBHOW BOPOHKH. PacTBopsromas crnocoOHOCTh OeH3oua
(3KCTpakuMsi OpPraHUYECKUX M HEOPTaHWYECKUX BEIIECTB OEH30JI0M M3 BOJHOTO pacTBopa HO/Ja,
Kpacutese; pacTBOpeHne B O€H30JI1€ BEIIECTB, TPYITHOPACTBOPUMBIX B BOJIE (CEphl, OCH30MHOMN KUCIIOTHI).
[TomrydeHue M paccioeHUE SMYJIbcUU OEH30J1a C BOJOM.

**

Xumuyeckue cBoiicTBa apeHoB. [Ipumepsl peaknuii  31€KTPOQUIBHOTO  3aMEIICHHS:
raJJoreHUpoBaHue, ajnkuiupoBanue (karanuzatopbl @punens—Kpadrca), HUTpoBaHuUE, Cynb(upoBaHUE.
Peakuuu ruipupoBanus ¥ NpUCOEINHEHUS XJI0pa K OCH30ITy.

Jemoncrpanuu. ['openue 6en3ona. OTHOIEHUE OeH30I1a K OpOMHOM BOJIe, paCTBOPY IIEpMaHIraHaTa Kalusl.
[Tonyuyenne HUTpOOEH301A.

**

Oco0eHHOCTH XMMHYECKUX CBOWMCTB TOMOJIOTOB OeH305a. B3anMHOEe BIMSHHME aTOMOB Ha TpUMeEpe
roMoJIoroB apeHoB. OpueHTalus B peakiusax uekTpoduabHoro 3amemenns. Opuentantsl | u 1l pona.

**

IIpumeneHnne u nmoy4eHue apeHoB. [ [pupogHbple HCTOYHUKN apOMATUYECKHUX YTJIEBOJOPOIOB.
Apomarn3anus aJlkaHOB U IUKJIOAJIKAaHOB. AJKHJIMPOBaHUE OEH301a.

Jemoncrpanuu.llonyuenue 6eH301a JekapOOKCHIMPOBaHHEM O€H30MHOM KHCIIOTHI.

**

Tema 3.6.

IIpupoaHble HCTOYHHKH YIJIEBOIOPO/I0B

10

Hedrs. Haxoxnenue B mpupoje, coctaB U puzndeckue cBoiicTBa HeTH. TOMIMBHO-IHEPTETHUECKOE
3HaueHue Hedtu. [Ipomeinennas nepepadorka Hedtu. Pextudukanus HedhTH, OCHOBHBIE (hpaKIuy ee
paszeneHus, uX Ucroyib3oBaHue. Bropuunas nepepadotka HeTenpoykToB. Pextudukanus masyra npu
yMeHbIIeHHOM naBneHuu. Kpekunr Hegrenpoaykron. Paznuunbie Bubl kpekunra, padotsl B.I'. Illyxoga.
N3omepu3arys aqkaHoB. ATKUIMPOBAHUE HEMIPEASIbHBIX YIIIEBOJOPOA0B. PupopMHUHT He)TEnpO yKTOB.
KagecTBo aBTOMOOMIIBHOTO TOIUINBA. OKTaHOBOE YUCIIO.

Hemoncrpanuu. Komnekuus «IIpupoHble HCTOUHUKH YIiIeBogopooB». ObOpa3oBanue HedTsHON
IJICHKH Ha MOBEpXHOCTH Bojbl. KaTanuTuueckuii KpeKHHT napaduna (Wi KepocrHa).

**




JlabopaTopHuble onbiThl. OmnpeneneHUe HAIUYUS HENPEAETbHBIX YITIEBOJOPOAOB B OEH3UMHE U
KepocHHe. PacCTBOPUMOCTD Pa3IMYHBIX HEPTEPOTyKTOB (OCH3UH, KEPOCHH, JU3EIBHOE TOTUIMBO, Ba3EJIHH,

napaduH) IpyT B APYyTE.

IIpuponubiii ¥ nonyTHLIN HedTsiHOM ra3. CpaBHEHUE COCTaBa IPUPOIHOTO U MOMYTHOI'O ra3oB, UX
IIPAKTUYECKOE UCIIOJIb30BaHUE.

Kamennblii yrosb. OCHOBHbIE HAIIpaBJIEHMsI UCIIOJIb30BaHMsI KAMEHHOTIO yriisl. KokcoBaHne kaMeHHOro
yIiIs, BXKHEUIIUE MPOAYKTHI 3TOr0 MpoLecca: KOKC, KAMEHHOYTOJIbHasl CMOJIA, HAaJCMOJIbHAs BOJA.
CoennHeHus, BbLIEISIEMbIE U3 KAMEHHOYTOJIbHOM cMOJIbI. [IpoTyKThl, OTydyaeMble U3 HaJICMOJIbHON
BOJBL.

DKOJIOTHYECKHE aCIIEKThI IIO6I)I‘~II/I, Hepepa60TK1/1 " HUCIIOJIb30BAHHA I'OPIOYNX MCKOITACMBbIX.

**

KontposbHas paboTa 1o pazaeny «YTriaeBogopoab»

N

*k*k

CamocrosiTesibHasi padoTa 1o pasaey «YrjieBogopoabi»:

Cocranenne ¢popMyI yIIeBOJOPOJAOB  PA3IUYHBIX TOMOJIOTHYECKUX PSIOB, H30MEPOB, OTPEACIICHIE

MX Ha3BaHUH MO MEXIyHAPOAHOW HOMEHKIIATYPE; PELIEHUE 3a/1a4 Ha ONPEEICHUE COCTaBA BEIIECTB; COCTaBICHUE
YPAaBHEHU XUMHYECKUX PEAKIUMA.

I/I3yquHe HCTOYHHUKOB I/IH(bOpMaI_II/II/I, HoATOTOBKAa JOKJIAd0B, COO6IJ.(CHPII>1, Hpe3eHTaHHﬁ O 3HaAYCHHUH

YTIEBOJAOPOAOB M MX MPOU3BOAHBIX B OBITY M MPOhECCHOHATBLHON IeATEIIHOCTH.

Tema 3.7.

I'mapoxkcuibHbIE cOeITMHEHUA

19

Crpoenne n ki1accuuxanus cnuprTos. Knaccupukanus ciupToB 10 TUIY YIIIEBOAOPOAHOTO pajuKaia,
YUCITYy TUAPOKCHIIBHBIX TPYIII U THUITY aTOMa yIJIEPO/1a, CBA3aHHOTO C THIPOKCUIIBHOM IPYMIION.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE THAPOKCUIBHON IpyNIbl. BinsiHUE CTpOEHUs CIUPTOB Ha
ux Qusndeckue cBoicTBa. MexMoeKyIsipHas BOAOPOHAs CBA3b. ['oMoorndeckuil psj npeaesibHbIX
OJTHOATOMHBIX CIIUPTOB. MI30Mepusi 1 HOMEHKJIaTypa ajIkaHOJIOB, UX 0011as popmyIa.

JdemoHcTpanuu. Mosenu MOJIEKYJT CIUPTOB.

JlaGopaTopHble onbIThl. OOHApYXEeHHE BOJIbI B @3€0TPOITHON CMECH BOJIbI M 3THJIOBOT'O CIIUPTA.

**

XHMHYeCKHe CBOWCTBA aJIKaHOJIOB. PeakiimoHHas cmocoOHOCTh MPEENbHBIX OJHOATOMHBIX CIUPTOB.
CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKUX M HEOPraHMUECKUX COEIUHEHUH, COAEpKaIlIuX
OH-rpymnmy: KHCIOT, OCHOBaHMH, aM(OTepHbIX coeAMHEHHH (BOoAbI, CHUPTOB). Peakuuwu,
MIOATBEP)KIAIOIIME KHCIOTHBIE CBOMCTBA CHMPTOB. Peakumy 3amelieHuss TUAPOKCUIBHON TPYIIIBL
MexxMoseKyisipHasi AeruApaTaiusi COUPTOB, yciIoBHsl o0Opa3oBaHus NpocThiX 3¢upoB. CroxHbie 3UpbI

**




HEOPraHMYeCKUX M OPraHWYECKUX KHUCIIOT, peakuuu sTepuduxanuu. OKUCIEHHE U OKUCIUTEIbHOE
JErUIPUPOBAHUE CIIUPTOB.

Cnoco0bl moJIydeHMs] CHHUPTOB. [Waponu3 rajoreHaikaHoB. ['Wiparanus ankeHOB, YCJOBHS €€

npoBeieHus. BoccraHoBeHNE KapOOHUIBHBIX COEIMHEHUH .

OtnenbHble NPeACTABUTENH AJKAHOJIO0B. MeTaHoI, ero IpOMBIIUIEHHOE MOJIYyYEHUE U IPUMEHEHUE B
IIPOMBILIIEHHOCTH. bruosnoruueckoe aerictsue Meranona. Crnenuduueckue crnocoObl MOTydeHHs
THII0BOTO criupTa. dusnonoruueckoe aeiicTeue staHomna. [Ipumenenne atanona B ObITY U B
poeCCHOHATILHOMN 1eATeIbHOCTH 110Bapa, KOHIUTEPA.

**

MHoroaromusblie ciMpThl. M30Mepus 1 HOMEHKIIATypa NpeCTaBUTENEH IBYX- U TPEXaTOMHBIX CIIUPTOB.
Oco6eHHOCTH XUMUYECKUX CBOMCTB MHOIOATOMHBIX CIIUPTOB, UX KaU€CTBEHHOE OOHApYy>KEHUE.
OTtnenpHbIE IPEICTABUTENN: STUIICHIJIMKOIb, [IMLEPUH, CIIOCOOBI UX MOIYYEHHUS, IPAKTHUIECKOE
IPUMEHEHHE

**

IIpakTnueckas padoraNe3. CpoiicTBa cnupToB( U3yYE€HUE PACTBOPUMOCTU CIHUPTOB B BOJE, OKUCIICHUE
CIIUPTOB XpOMOBO#i cMechlo. [loyuenune quaTminoBoro d¢upa. [lonyueHue rauiepara Men).

*k*k

®eHoJ1. DIIEKTPOHHOE U ITPOCTPAHCTBEHHOE cTpoeHUe (heHona. B3anMHoe BIMsIHEE apOMaTHYEeCKOTO
KOJIbLIA ¥ THIPOKCUIIBHOM TPYTIIIBL.

**

XUMHUECKUE CBOICTBA (heHOa KaK (PyHKIUS ero XMMUYEeCKOro cTpoeHus. bpomupoanue ¢genona
(xauecTBEHHas peakius), HUTpOBaHUE (MMKPUHOBAs KUCJIOTA, €€ CBOICTBA U npuMeHeHue). ObpazoBaHue
OKpaIIeHHbIX KoMILIekcos ¢ nonoM Fed*. TIpumenenne denomna. [Tonyuenue GpeHona B HPOMBIIIIEHHOCTH.

JemouncTpanuu. PactBopuMocTs B Bojie (eHona. KauecTBeHHBIE peakiinu Ha PeHO. 3aBUCUMOCTH
pacTtBopuMocTH (eHOJa B BOJE OT Temreparypbl. BzammonelcTBue (eHosa ¢ pacTBOPOM IIEIOYH.
Pacno3naBanue pactBopoB (heHonATa HATpUs U KapOoHaTa HaTpus (0apOOTaK BBIIBIXaeMOT0 BO3AyXa WU
JIENCTBUE CUITLHOM KUCTOTHI). Pacrio3naBanue BOIHBIX pacTBOPOB ()eHOJIA U TIIHIICPUHA.

Tema 3.8.

AJbJeruibl M KeTOHbI

I'omosiornueckue psibl aJIbAerH10B M KeTOHOB. [loHATHE 0 KAPOOHUIIBHBIX COETUHEHUSX.
DJEeKTPOHHOE CTPOCHHE KapOOHMIBHOM rpynmbl. 3oMepust 1 HOMEHKJIATypa ajibAerHI0B U KETOHOB.
duznyeckue cBONCTBA KapOOHMIBHBIX COETMHEHUH.

**

XuMHYecKHe CBOCTBA aJIbJAerMJI0B U KeTOHOB. PeakinoHHas CHoCOOHOCTh KapOOHMIIBHBIX
COEIMHEHM. Peakiinm OKNCIeHus allbIErUA0B, KAYECTBEHHBIE PEAKIIMK Ha aIbJACTHIHYIO Tpynny. Peakunn
MIOJIMKOHICHCALMH: 00pa3zoBaHue GeHon0(popMaIbIETHIHBIX CMOJL.

**




JlaGoparopHble onbIThl. OKHCICHHE JTAaHOJA B HATaHAJIb pPACKAJICHHOM MEIHOW MPOBOJIOKOM.
Pacnio3naBanue pactBopa areTona u GopMaanHa.

IpakTuueckass padoraNed. Auspiaerujbl, MX CBOMCTBAa (M3yueHHE BOCCTAaHOBUTEIBHBIX CBOMCTB
aJIbJIETU/IOB: peaKkLus «cepeOpsiHOro 3epkaja», BoccTaHoBieHue rugpokcuaa meau(ll). Bzaumoneiicteue
dbopmManbaeruia ¢ TUAPOCYIbPUTOM HATPHUS).

*k*k

IIpuMeHenne U MoJiydyeHue KapOOHMIbHBIX coenHeHmii. [[puMeHeHre aabIeruI0B 1 KETOHOB B OBITY
U TMPOMBINIICHHOCTH. AJBAETHABI U KETOHBI B mpupojne (dpupHbie macna, ¢pepoMonsl). [lomyuenue
KapOOHMJIbHBIX COCAMHEHUI OKHCICHUEM CITUPTOB, TUApATAINCH aTKHHOB, OKUCICHHEM YTIIEBOIOPOJIOB.
OTnenpHBIC TPEICTABUTENH AJIBJICTHIOB U KETOHOB, CIICIIM(PHICSCKHE CITOCOOBI MX MOJIYICHHUS U CBOMCTBA.

**

CamocrosiTesibHas padora

Tema 3.9.

Kap0oHoBbIe KHCJIOTHI U UX MPOU3BOJIHBbIE

T'omoutornyeckuii psa npeaebHbBIX 0THOOCHOBHBIX KAPOOHOBBIX KHCJIOT. [loHsATHE 0 KApOOHOBBIX
KHUCJIOTaX M UX KiaccuuKanus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE KapOOKCUIIbHOM IPyIIIbI.
I'oMosiornueckuit psit IpeaesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT, X HOMEHKJIATypa U U30MEpPHUS.
MexMoJIeKyIsipHbIE BOJOPOIHBIE CBA3M KapOOKCUIIbHBIX I'PYIII, UX BIUAHUE HAa (U3NUYECKHUE CBOMCTBA
KapOOHOBBIX KUCJIOT.

**

XHMHYeCKHe CBOICTBA KapOOHOBBIX KHCJIOT. Peakiiuu, WUIIOCTPUPYIOLINE KMCIOTHBIE CBOMCTBA U MX
CpaBHEHHME CO CBOMCTBaMH HEOpPraHM4ecKux KucioT. OOpazoBaHHe (YHKUMOHAIBHBIX IMPOU3BOIHBIX
KapOOHOBBIX KHUCIOT. Peakuuu stepuduxanyu. AHTUAPUIBI KapOOHOBBIX KHCIIOT, WX MOJY4YEHHE U
IIPUMEHEHHUE.

**

IIpakTuueckas padora NeS. CpoiicTBa KMCJI0T: PaCTBOPUMOCTh Pa3IMYHBIX KAPOOHOBBIX KHUCIIOT B BOJIE.
B3aumozelicTBre yKCYCHOM KHCJIOTHI C METAUIAaMU U JIPYTUMM BeLIecTBaMU (B3aUMOJIEHCTBHE pacTBOpa
YKCYCHOM KHCIIOTBI C MarHueM, OKCHI0M IIUHKa, Tuapokcuiom xenesa (I11), pactBopom kapOoHaTa kanus
U cTeapara KaJjus).

*k*k

Kupsl. XKupsl kak ciaoxHbie 3¢upsl raurepruHa. KapOoHOBbIE KUCIOTHI, BXOSIINE B COCTAB KUPOB.
3aBUCUMOCTb KOHCUCTEHLIUU KHUPOB OT UX COCTaBa. XMMUYECKHE CBONCTBA )KUPOB: THIPOJIN3, OMBLICHUE,
rupupoBanue. buonorudeckas poib )KUPOB, UX UCIOIB30BaHUE B OBITY M MPOMBIIIIIEHHOCTH.

Jemoncrpanuu. OTHOIIEHHE CIMBOYHOTO, MOJACOJHEYHOT0, MAIIMHHOTO Macell U MaprapuHa K OpOMHOMN
BOJIE U PAaCTBOPY NI€pMaHraHaTa KaJus.
JlabopaTopHble onbIThl. PACTBOPUMOCTD JKUPOB B BOAE M OPTAHMYECKUX PACTBOPHUTEIISIX.

**




Couu kap60oHOBBIX KHCJ0T. Mbuta. CrIOCOOBI IMOTYUYEHHUS COJICH: B3aMOIelCTBHE KapOOHOBBIX KHCIIOT
C MeTaJUIaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAHHUSIMH, COJISIMU; TIEIIOYHON THAPOIIN3 CIOKHBIX IPHUPOB.
XuMUYeCcKHe CBOMCTBA coJiell KapOOHOBBIX KHCIIOT: TUAPOIIN3, PEaKIIM HOHHOTO 0OMeHa. Mblna,
CYIIIHOCTh MOIOIIEro aeicTBus. OTHOIIEHUE MbLIA K KeCTKOU Bojie. CHHTETUYECKHE MOIOIIIHNE CPEICTBA —
CMC (merepreHThl), UX MPEUMYIIIECTBA U HEAOCTATKH.

JlabopaTopHble onbIThl CpaBHEHNE MOIOUINX CBOMCTB X03sHcTBeHHOro Mbuia U CMC B JecTKOM BOJE.

**

IpaxkTuyeckas padora Ne6 )Kupsbl, ux coiicrBa (CpaBHEHHE CTCIIEHH HEHACBHIIEHHOCTH TBEPAOIO M
KUIKOro KUpoB. OMbuieHue >xupa. [lonyueHue Mblia U U3yd€HUE €ro CBOMCTB: MEHOOOpa3oOBaHUE,
pEaKIMi HOHHOTO 0OMEHa, THAPOJIN3, BBIACICHUE CBOOOIHBIX KUPHBIX KHUCIIOT).

**k*

Tema 3.10.

YriaeBoanl

IMonsitne 06 yraesonax. Kiaccudukaius yriaeBogaos. MoHO-, TU- U TIOJIMCAXaPH/IbI, TIPEJACTABUTEIN
KKJOU TPYMIIBI yIIIeBOI0B. bronorudeckas poib YIiIeBOJOB, UX 3HAYCHUE B )KH3HU YEIOBEKA U
oOuiecTBa.

Monocaxapuabl. CTpoeHue U OonTHYEcKas M30MepHUs MOHOcaxapuaoB. VX kiaccupukanus mo 4yuciy
aTOMOB YIJIepoJia U Mpupoje KapOoHMIbHOM rpymmbel. @opmyinsl Ouinepa u Xeyopca A H300paKeHUs
MOJIEKYJI MOHOcaxapu10B. OTHeceHue MoHocaxapuaoB kK D- u L-psny. Baxneiimue npeacraButTean MOHO3.
Jemouncrpanun. O0pasiipl yriaeBo0B U U3AETHI U3 HUX

**

['mroko3a, cTpoeHne ee MOJEKybl U (pu3nyeckue cBorcTBa. TayTomepus. XMMHYECKUE CBONCTBA
TJIFOKO3bI: peakIMM MO albAETUAHON rpynne («cepeOpsHOro 3epKayay, OKHUCIEHHE a30THOM KHCIOTOM,
rupupoBanue). Peakuuy TIIOKO3bI Kak MHOTOATOMHOTO CIUpPTa: B3aMMOJEHCTBHE TIUIIOKO3BI C
rugpokcuaom menu(ll) mpu kKomHaTHOM Temmeparype M HarpeBaHUM. Pa3nuuHble TUNBI OpOXKEeHHs
(ciupToBoe, MojouHokucioe). ['nmoko3a B mpupone. buosnornueckas poiab M NPUMEHEHUE TIIHOKO3bI.
@pykTo3a Kak U30Mep INIOK03bl. CpaBHEHHE CTPOEHUS MOJIEKYJbl U XMMHUYECKMX CBOWMCTB TJIIOKO3BI U
¢bpykTo3bl. DpyKTO3a B IPUPOAE U €€ OnoIoruyeckas posb.

[Tento3sl. Pubo3a u nezokcuprdosa kak npeacTaBUTENH albaA0neHTo3. CTpoeHHe MOJIEKYJI.
JlabopaTopHble onbIThl. O3HaKOMIIEHHE C PU3NYECKMMH CBOMCTBAMU TJIIOKO3bI (alTeyHasi yrakoBKa,
Ta0JICTKH).

**

IpakTnueckas padora Ne7 Iimoko3a, eé cpoiictBa (Peakuus «cepeOpsHOTO 3epkaniay TIIOKO3BL
B3aumoericTBre riroKo3bl ¢ ruipokcuioM meu (1) nmpu pa3nuyHbIX Temneparypax).

**k*

IlHCﬂXﬂpI/IIlbI. CTpOCHI/IC AUCaXapruaoB. Cnoco0 coueHEeHHS LIUKJI0B. BoccTanapiauBaromue u
HEBOCCTAHABJIMBAIOIINE CBOMCTBA JAUcaxapuaoB KaK CJICACTBHUC COWICHCHUSA TUKJIA. CTpOGHI/Ie )41

**




XHMHYECKHE CBOMCTBA caxapo3hl. TexHom0rn4ecKre OCHOBEI IMPOU3BOJICTBA CaXxapO3hbl. JlakTo3a n
MaJIbTO3a KaK M30MCPLI CaxXapO3hbl.

demoncTpanuu. [lonyyenne caxapara KaiablLus U BbIICJICHUE caxapo3bl U3 pacTBOpa caxapara
Kasbiust. OTHOIIEHHE PacTBOPOB caxapo3bl 1 ManbTo3bl K CU(OH)2 mpu HarpeBanuu.
KucnoTHblil ruapoians caxapossl.

JelicTBe aMMHAaYHOT0 PacTBOpa OKCHJIa cepedpa Ha caxaposy.

Iosmcaxapuapl. O61ee ctpoenue nonucaxapuaos. CTpoeHre MOJIEKYJIbl KpaxMaia, aMuio3a u
amwionekTuH. dusnueckue cBOICTBa Kpaxmalla, €ro HaX0KJI€HUE B IPUPOJE U OMOJI0orndecKas poJib.
I'mukoren. Xumudeckue cBoicTBa Kpaxmana. CTpoeHHe 3IeMEHTApHOTO 3BeHA LIeJUTI0NI03bl. BriusHue
CTPOCHUS TIOJIMMEPHOH 11eny Ha GU3NIECKHUE M XUMUYECKHE CBOMCTBA IEIUTION03bL. [ uuponms3
LEJUTI0NI03bI, 00pa30BaHKe CIOXKHBIX 3(PUPOB C HEOPraHMYECKUMH U OPTAaHUYECKUMU KUCTIOTaMHU.
[TonsiTre 00 NCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIN IIEJK, BUCK03a. Haxoxxienue B npupoje u
Ouosoruyeckasi poiib HeJUI0103bl. CpaBHEHHE CBOMCTB KpaxMala U HEJUTI0I03bI.

JlemoHcTpanuu. 3HaKOMCTBO ¢ 00pa3IaMu MOJIMCAXapHIOB.
JlaGopaTropHble onbIThI. JleiicTBUE noAa HA KpaxMall.

**

IpakTuueckasi padora Ne8 O0Hapy:keHHe yrijieBoaoB B npoaykrax nuranus (OOHapyxeHue
KpaxmMaja ¢ IOMOIIbI0 KaueCTBEHHOM peakiny B Mejie, Xyiede, HorypTe, MaprapuHe, MaKapOHHBIX
u3nenusix, kpynax. OGHapyKeHHe JaKTO3bl B MOJIOKE U JIp.).

**k*

Tema 3.11.

AMMHBI, AMUHOKHCJIOTBI, DeJIKH

Kaaccuduxanuss u usomepusi amuuoB. [lonsatue o6 amunax. IlepBuuHble, BTOPUUHbIE U TPETUYHBIE
amuHbl. Knaccudukanus aMyHOB 110 TUITY YTJI€BOJOPOAHOIO paauKaia U YMCIy aMUHOTPYIII B MOJIEKYJIE.
I'oMmonornueckue psiipl TOpPeeNbHbIX anupaTHUYECKUX U apoMaTHYEeCKMX aMHUHOB, W30MEpHUS U
HOMEHKJIAaTypa.

JdemoHcTpanuu. @u3nyeckre CBOMCTBA METHIIAMHUHA: arperaTHOE COCTOsIHUE, IIBET, 3aI1aX, OTHOLIEHUE K
BOJIE.

**

XuMHUYeCKHe CBOICTBA AMUHOB. AMHHBI KaK OpraHUYe€CKHME OCHOBAHUS, UX CPABHEHUE C aMMHAKOM U
JIPYTMMH HEOPTaHMYECKUMHU OCHOBaHUSMU. CpaBHEHHE XUMHUYECKHX CBOMCTB aTu(paTHUYeCKUX U
apoMaTtuyecknx aMuHoB. OOpa3zoBaHue aMUI0B. AHUIIMHOBBIE KpacuTenu. [IoHsATHE O CHHTETUYECKHIX
BOJIOKHaX. [loimamMupl 1 MOJIMaMUIHBIE CHHTETUYECKHUE BOJIOKHA.

IIpumenenne u nonyyenue amuHoB. [lonydenne amunoB. Pabotsl H.H.3ununa.

**




JdemoncTpaumnu. B3anMmoielicTBue aHWIMHA U METUJIAMUHA C BOJIOM U KuciaoTamMu. OKpaliMBaHuE TKaHel
AQHUJIMHOBBIMH KPaCUTEIISIMHU.

JladopaTopHble ONbITHI. 3roTOBJICHHE MIAPOCTEP)KHEBBIX M OOBEMHBIX MOJICICH HM30MEPHBIX
AMUHOB.

AMHUHOKHCIOTHI. [ToHsAITHE 00 aMUHOKHUCIIOTaX, UX KiIaccuukanus U crpoenre. OnTuueckas n3oMepus 1 e
o-aMuHOKHCI0T. HOMeHKIatypa aMMHOKHUCIIOT
XUMHYECKHE CBOMCTBA AMUHOKHUCIIOT: JBOHCTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHUCIIOT U €€ 1 -
MIPUYMHBI; OUTIONIIPHBIE MOHBL.; peakuuu KoHaeHcanuu. [lentuaHas cBs3b.
Jemoncrpanuu. OOHapyxeHHe (QYHKIHOHAIBHBIX TPYIIT B MOJIEKYJIaX aMHHOKUCIOT. HeWTpanmu3anms
LIEJI0YM aMUHOKUCIOTON. HelTpann3anus KUCI0Tbl aMUHOKHUCIIOTOM.
JlaGopaTopHbIe ONBITHI
O6pazoBanue coneil runuHa. [Tomydyenne MeaHON COMM MIHIIMHA.
CuHTeTHYECKHE BOJIOKHA: KaIlpoH, SHaHT. Kiaccudukaius BOJIOKOH. 1 ol
[TomyyeHne aMMHOKHUCIIOT, X IPUMEHEHUE U OHoIornyecKast (QyHKITHSL.
JemoncTpanun. «Koekuust BOJIOKOH.

CamocrosiTeibHas padora no pasaeny «Kuciopoacoaep:xamue u a3oTcogep kainiie OpraHudecKue coeJuHeHUus 8

CocraBieHue GopMys1 OpraHUYECKUX COSIMHEHUH  Pa3JIMYHbIX TOMOJIOTHYECKUX PSAZO0B, H30MEPOB, ONpEeICHUE UX
Ha3BaHUM 10 MEKIYHAPOIHON M TPUBUAIBHOW HOMEHKIIATYPE; PEIICHUE 3a/1a4 Ha ONPEJEIICHUE COCTAaBa BEILIECTB;
COCTABJICHHE YPAaBHEHUI XUMUYECKUX PEAKLIUU, XapaKTEPU3YIOLIUX CBOMCTBA OPraHMYECKUX COCIUHEHUN.
N3ydenne ncTOYHNKOB MH(POPMAIINH, IOATOTOBKA TOKJIAZA0B, COOOIIEHUH, TPEe3CHTAINA O 3HAYCHNUHU CIIUPTOB,

aJIbJIETHJI0B, KAPOOHOBBIX KHCIIOT, CIOXKHBIX 3(PUPOB, KUPOB, YIIIEBOAOB, OEIKOB, BUTAMUHOB, IEKAPCTBEHHBIX MPEMapaToB

U IPYTUX COEAMHEHUN B OBITY, B TUTAaHUH U TPO(ECCUOHATILHOM NeSTENIbHOCTH; O PalllOHAIbHOM IMUTAHUHU, COXPaHEHUN

BUTAMHMHOB B IIPOLIECCE MPUTOTOBICHUS TUIIH.

JAudepeHnpoBaHHbIi 3a4eT 1

Bcero 259

CamocTrosiTeIbHBIX padoT 36

HTroro 295




J1s XapaKTepUCTUKU YPOBHS OCBOCHHS yUeOHOTO MaTepralia UCIIOIb3YIOTCS CIeIyIoIne 0003HaYCHNUS:

1. — o3HaKOMUTENBHBIN (y3HABAHHUE paHEe U3YUYEHHBIX 0OBEKTOB, CBOMCTR);

2. — penpPOAYKTUBHBIN (BBITIOJHEHUE IEATETHHOCTH 110 00pa3Ily, HHCTPYKIUHU WK MOl PYKOBOJICTBOM )

3. — IPOAYKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSTEIHLHOE BBHITIOJHEHUE JICATEIILHOCTH, PEIICHHE TPOOJIEMHBIX 3a/1a4)



3. YCJIOBUSA PEAJIMZALIUU TPOT'PAMMBI JUCHUIIJIMHBI
3.1. UudopmannonHoe odecreyeHue 00y4eHus
Ilepeuenb pexoMeHAyeMbIX Yy4eOHbIX H31aHuii, UHTepHeT-pecypcoB, I0NMOJHHUTEJIbHOMN

JIUTEPATYPbI
Jas1 o0yuaommxcst

1. Taopuensa O.C. Xumus: mis npodeccuid M CHEUaIbHOCTEH €CTeCTBEHHO-HAYYHOTO
npoduist. — M., 2019.

2. Tabpuensa O.C. Xumus: yuel. s crya. cpea. mpod. yued. 3aBenenuii / O.C. ['abpuensH,
N.I". Octpoymos. — M., 2017.

3. Tabpuensn O.C. Xumus B TecTax, 3a/1a4ax, ynpaxHeHUsIX: yued. mocodue Asis CTyI. Cpel.

npod. yueonsix 3aBenenunii / O.C. 'abpuensn, I'.I". JIsicoBa — M., 2018.

s npenogasaresiei
10. l'abpuensan O.C. Xumus ans mpenojaBaTens: ydeOHO-meroanudeckoe mocodue / O.C.
I"a6puensn, I'.I'. JIsicoBa — M., 2018.
11. I'abpuenssun O.C. HacronpHas kaura yuurens xumuu: 10 kmace / O.C. I'abpuensa, U.I.
OctpoymoB — M., 2018.
http://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.html
http://courses.urc.ac.ru/eng/u6-7.html
http://www.ikt.ru
http://prepodavatel.narod.ru/modtechnology.html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects_main.htm
http://yuspet.narod.ru/disMeh.htm
http://philist.narod.ru/articles/orlova.htm



http://philist.narod.ru/articles/orlova.htm

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUSA JTUCIIUITJIMHBI

PesyabTaTsl 00yyeHus
(ocBOEHHBIE YMEHMSsI, YCBOEHHbIE 3HAHMSI)

@opMbI ¥ MeTOAbI KOHTPOJS U
OlIeHKH Pe3yJ/IbTATOB 00y4eHus!

* * INYHOCTHBIX:

— YyBCTBO TOPAOCTH U YBAKCHUS K UCTOPHH U
JOCTHDKEHUSIM  OTCUECTBCHHOM XHMHUYECKOM
HAYKH;, XMMHUYECKH TPaMOTHOE IOBEJCHHE B
npoeCCUOHATLHON JESITEIPHOCTH U B OBITY
npu oOpanieHuu c XHUMHAYECKHUMU
BEIIECTBAMH, MaTepHaJIaMH U TPOLIECCAMU;

— TFOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHUs
U TIOBBIIICHUS KBATM(UKAIIMK B W3- OpaHHOM
npohecCHOHABLHOM JESITEIIBHOCTH "
O0BEKTHBHOE OCO3HAHUE POJU XUMHYCCKUX
KOMIICTEHIIHI B 3TOM;

— yYMEHHE HCIOJb30BaTh  JOCTHIKECHUS
COBPEMCHHOM  XMMHUYECKOW  HAyKd W
XUMHYECKHX TEXHOJOTUH JUIsl TOBBIIICHUS
COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHS
B BBIOpaHHOM npogeccnoHaIbHON
JeSITeTbHOCTH;

* METaNpeJIMETHBIX:

—  WCIOJIb30BaHUE  PA3JIMYHBIX  BHJIOB
MI03HABATEJILHOM JESATEIBHOCTH U OCHOBHBIX
UHTEJUICKTYyalIbHBIX OmNeparuii  (MoCTaHOBKH
3a1auu, (POPMYITUPOBAHUS TUIIOTES, aHATN3A U
CHHTE3a, CpaBHEHUS, 00001IICHHS,
CHCTEMAaTH3alli{, BBIABICHUA [PUYUHHO-
CIIEZICTBEHHBIX CBSI3€H, TIOMCKa aHAJIOTOB,
GbopMyTUpPOBaHUS BBIBOJOB) [UJISl PEIICHUS
MOCTaBJIEHHOU 3ajauy, IpUMEHEHHE
OCHOBHBIX METOJIOB IMO3HaHMA (HaOironeHus,
HAayYHOTO DOKCIIEpUMEHTa) M H3y4YeHHs
Pa3INYHBIX CTOPOH XMMUYECKUX OOBEKTOB M
NpoIecCcoB, €  KOTOPHIMH  BO3HHKAeT
HE00X0UMOCTh CTaJIKUBAThCS B
npodeccuoHanbHOM chepe;

— WCIIOJIb30BaHUE PA3INYHBIX HCTOYHHUKOB
JUIS TIOJIy4EHHUs XMMHYeCKOH HuH(opmanuy,
YMEHHE OIICHUTh €€ JOCTOBEPHOCTb JIJIs
JOCTIDKEHUSI  XOpOLIMX  pe3yJbTaToB B
npodeccuoHaIbHOM chepe;

* IPEIMETHBIX:

Pezynomamoi BbINOIHEHUS
KOHMPOIbHLIX pabom
Oyenka  yCMHBIX U NUCbMEHHbIX
0meemos.
Oxzamen




— cpOpMHUPOBAHHOCTh TPEACTABICHUN O
MECT€ XHMHMM B COBPEMEHHOM Hay4dHOH
KapTUHE MHUpa; MOHMMAaHUE POJU XHMHUU B
bopMHUpPOBaHUH Kpyrosopa u
(YHKIMOHATBLHON IPaMOTHOCTH YEJIOBEKA TSI
pelIeHus MPaKTUYECKUX 3a/1ady;

- BJIaJICHUE OCHOBOIIOJIararoIuMu
XUMHYSCKUMU IMOHSATHUSIMH, TEOPUAMH,
3aKOHAMU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE
M0JIb30BaHNE XUMHYECKON TEPMUHOJIOTUEN U
CHMBOJINKOM;

— BJIaJICHHE OCHOBHBIMH METOJIaMH HAy4YHOTO
MO3HAHUS, MCIOJIB3YEMbIMM B  XHUMHHU:
HaONIOJICHUEM, OIMCAaHWEM, H3MEpPEHUEM,
JKCIIEPUMEHTOM; yMeHue o0pabaThiBaTh,
OOBSCHATH PE3yJIbTaThl IPOBEEHHBIX ONBITOB
U JI€J1aTh BBIBOJIEI; TOTOBHOCTh M CIIOCOOHOCTH
MIPUMEHATh METOJbI TO3HAHUS MPU PELICHUHN
MPAKTUYECKUX 3a]1a4;

—  c(hOpMHUPOBAHHOCTH  YMEHHUS  J1aBaTh
KOJINYECTBEHHbIC OIEHKH U IPOU3BOJUTH
pacueTsl MO XUMHYECKHUM (opmynam u

YPaBHCHHSIM;
- BJIaACHHUC ImpaBUJIaMu TEXHUKHN
0e30MmacHOCTH npu WCIIO0JIH30BaHUN

XUMUYECKUX BEIIECTB;
— cOopMUPOBAHHOCTH COOCTBEHHOW TMO3HMIIMHU TIO
OTHONIICHHIO K  XHMHYECKOH  uHopMaIuu,
MOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB




