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1. HACIIOPT PABOYEI ITPOT'PAMMBI YYEBHOM TUCHUILIAHBI
XUMUs

1.1. O6nacTs NpUMEHEHHUSI TPOT PAMMBbI
[TporpamMMa y4eOHOW OUCLUIUIMHBL SBJISETCS YaCThbEO OCHOBHOW MPO(eCCHOHAIBHOM
oOpazoBareabHO# mporpaMMbl B cooTBETCTBIM ¢ DI"OC mo npodeccun:
43.01.09 TIOBAP, KOHIWTEP
1.2. MecTo y4e0HOI NMCUHMILNIMHBI B CTPYKTYpe OCHOBHOH mpogdeccHoHalIbHOI
0o0pa30oBaTe/IbHOI MPOrpaMMbl: JTUCHUIIMHA OTHOCUTCS K 00II€00Pa30BaTEIbHBIM
JUCLIATITTAHAM.
1.3. eqn m 3aga4¥ AUCHUIVIMHBI — TPeOOBAHHS K pPe3yJabTaraM OCBOCHHS
AUCHHUIVIMHBI

CopnepxaHuie mporpamMmbl « XMMHSD» HAMPABICHO HA JOCTHKCHHE CIIEAYOIIUX
ueneit: ¢ QgopmupoBaHue y oOydYarOUIMXCs YMEHHUS OIEHMBAaTh 3HAYMMOCTh
XUMHYECKOTO 3HAHUS JJIs1 K&KIOTO YEJIOBEKA,
* (opMuUpOBaHUE y OOYYAKOIIMXCS LETOCTHOTO MPEIACTABICHHUS O MUPE W POJIA
XUMHH B CO3JaHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA, YMCHHS
OOBSCHATH OOBEKTBI W MPOLIECCH OKPYXKAIOUIEH NEHCTBUTENTBHOCTU: TPUPOIHOM,
COLMAIBHON, KYJIBTYPHON, TEXHUYECKON CpPEeAbl, — MCMHOJB3YS JUIS 3TOTO
XUMHUYECKHAEC 3HAHNUS,
* pa3BUTHE Y OOYYAIOIIMUXCS YMEHUI pa3inyaTh (PAKThl M OLICHKH, CPABHUBATH
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUIMH OLEHOK U CBA3b KPUTEPUEB C
OMPEACTIEHHOW  CUCTEMOM  LEHHOCTEH, (¢opMyaupoBartb W 0OOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;
* TpHOOpPETEHNE OOYUAOLIMMHKCS OMbITA PA3HOOOPA3HON ACITETBbHOCTH, MMO3HAHUS U
CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB, HMMCKOIIUX YHUBEPCAILHOEC 3HAUEHUE IS
PA3IMYHBIX BUJIOB JEATEIBHOCTH (HABBIKOB PELICHUs MPOOIEM, TPUHSITHS PEIICHUH,
NOKCKA, aHaTM3a U 00padOTKN MHPOPMAU, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB
WU3MEPEHUH, COTPyaHMYECTBA, Oe30macHOro oOpallleHusT C BEHIECTBAMH B
MOBCETHEBHOM SKM3HU ).

OcBoeHue coaepkaHus Y4eOHOW MUCHUIIIMHBL «XUMUS», 00€CIeUnBacT

JOCTUKEHHUE CTYJICHTAMU CIICAYIOIUX PE3YJIBTATOB:
* JJUYHOCTHBIX: — YYBCTBO TOPAOCTH W YBAKCHUS K HMCTOPUM M JOCTHXKECHUSIM
OTCYECTBEHHOH XMMHYECKOM HAYKH, XHMHYECKA TPAMOTHOE TIOBEICHUE B
npo(hEeCCHOHATIBHONW JEATENBHOCTH W B OBITY MpU OOpAIlCHUM C XUMHUYECKHMHU
BELICCTBAMM, MAaTEPHATIAMH U MTPOLECCAMM;
— TOTOBHOCTh K MPOJOJDKEHUIO 00pa30BaHUs M MOBBILICHUS KBATU(PUKALUU B W3-
OpaHHOM MPO(ECCHOHATTBHOM NEATENBHOCTH U 0OBEKTUBHOE OCO3HAHUE POJIH
XUMHYECKAX KOMIIETCHIUN B 3TOM,;
— YMEHHE HCIOJb30BaTh JOCTH)KEHUS COBPEMECHHOH XHMHYECKOM HAyKH W
XUMHYECKAX TEXHOJOTMA [ MOBBIIIEHUS COOCTBEHHOTO WHTEIUIEKTYaIbHOTO
pa3BUTHS B BEIOPaHHOH NMPO(ECCUOHATIBHON ACSITENBHOCTH,
° MeTANpPEeAMETHBIX: — WCIOJb30BAHUE PA3JMYHBIX BHUAOB [O3HABATEIBLHON
JESATEIbHOCTH W OCHOBHBIX HMHTEJUIEKTYAJIbHBIX OMNepaunii (MOCTAaHOBKW 33/1a4M,
(GOopMyNMpOBaHUS THUIOTE3, aHAM3a W CUHTE3a, CpaBHEHUs, O0OOIIEHUS,
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CUCTEMATH3ALMN, BBISBICHUS MPUYMHHO-CIIEACTBEHHBIX CBS3€H, MOMCKA AHAJIOIOB,
(opMyNMpPOBaHUsT BBIBOJAOB) JJsl PEIICHUS TOCTABICHHON 3a1ayd, TPUMEHEHHUE
OCHOBHBIX METOJIOB TMO3HAHUWSI (HAONIOJEHUS, HAYYHOrO HSKCHOEPUMEHTA) st
W3YYCHUS Pa3JIMYHBIX CTOPOH XMMHYECKUX OOBEKTOB M MPOLECCOB, C KOTOPBIMHU
BO3HUKACT HEOOXOAMMOCTb CTAJIKUBATHCS B MPOPECCHOHANBHOM cdepE;

— WCMOJBb30BAHUE PA3JIMYHBIX HWCTOYHUKOB JUISL MOJYYEHUS XUMUYECCKOU
uH(pOpMallMK, YMEHHE OLEHUTh €€ JOCTOBEPHOCTh I JOCTHXKEHHS XOPOLIMX
PE3yJIbTATOB B MPO(ECCUOHANBHOM cepe;

° mnpeaMeTHbIX: — C(QOPMHUPOBAHHOCTh TMPEACTABICHUIA O MECTE XUMUU B
COBPEMEHHOW HAy4YHOH KapTMHE MUPA, MOHMMAHWUE POJIM XUMHHA B (POPMUPOBAHUU
Kpyro3opa u (pyHKIMOHAbHOM IPaMOTHOCTH YEJIOBEKA JUIsl PEIICHUS MPAKTUYECKUX
3a1a4; — BJAQJCHUE OCHOBOMOJATAOIIMMU XUMHUYECKUMHU TOHSTHIMH, TCOPHUSIMH,
3aKOHAMH W 3aKOHOMEPHOCTSMH, YBEPEHHOE  TMOJIb30BAHUE  XUMHUYECKOMU
TEPMUHOJIOTHEN W CHMBOJINKOIL,

— BJIQICHUE OCHOBHBIMH METOJAMHU HAYYHOI'O MO3HAHWS, UCIOIb3yEMbIMA B XHUMHUU:
HAOIFOJICHUEM, OMTUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM,; YMEHUE 00padaThIBaTh,
OOBSCHATH PE3YJbTaThl MPOBEICHHBIX OMBITOB W JACTATh BBIBOJbI, TOTOBHOCTh W
CHOCOOHOCTh MPUMEHSATh METOBI O3HAHUS MTPU PELICHUH MTPAKTUYECKHX 3a/a4,

— c(OPMHPOBAHHOCTb YMEHHs [1aBaTh KOJMYECTBEHHBIC OLEHKA W MPOU3BOIAUTH
pacyeThl N0 XUMUYECKUM (pOPMYJIaM M YPABHCHHUSIM,

— BIAJACHHUEC MPaBWIAMH TEXHUKH O€30MAaCHOCTH MPH HMCIOIb30BAHHM XUMHUYECKHX
BELICCTB,

— Cc(OPMHPOBAHHOCTh COOCTBEHHOW MO3WIUA MO OTHOUIEHUID K XWMHUYECKOW
uH(pOpMaLMK, MOJTYYaAeMOH U3 Pa3HBIX HICTOYHHKOB

B pe3ynpTare OCBOCHHMS AMCLHMIUIMHBI OOydwarowieicss JObKeH o0nanarh
npeaycMoTpeHabiMu - @I'OC  no  npodeccun  43.01.09 Tlosap. Konautep
CJICAYIOIIMMU OOIIMMH KOMITIETEHIMSMH, BKIFOYAOIIAMHA B C€0s1 CIIOCOOHOCTB:

OK 1. [lorumaTe CYymIHOCTh M COLMAIBHYIO 3HAUMMOCTh Oyayiuei npodeccun,
[IPOSIBJIATE K HEW YCTOWYMBBINA HHTEPEC.

OK 2. OpranuzoBbeiBaTh COOCTBEHHYIO NEATEIBHOCTb, HMCXOJs M3 LEIU H
Croco00B €€ JOCTHXKEHUS, ONPEACTICHHBIX PYKOBOIUTEIIEM.

OK 3. Ananu3upoBarh pabOuyr CHTYALWI0, OCYIIECTBIATh TEKYLIUH W
WUTOTOBBI KOHTPOJIb, OLUEHKY M KOPPEKUUIO COOCTBEHHOW ACATENIBHOCTH, HECTH
OTBETCTBEHHOCTH 3a PE3YJILTATHI CBOEH padOTHI.

OK 4. OcymectBiare nouck nHpopManuu, HeOOX0AUMOR 1 3PPEKTUBHOTO
BBITIOJTHEHHSI MPO(ECCHOHAIBHBIX 3a/1a4.

OK 5. Hcnonw3oBark WH(OPMALMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHU B
Npo(PECCUOHATIBEHOMN ACATEIBHOCTH.

OK 6. Paborarp B KoMaHzae, Od(PPeKTHBHO 0OHIATBCS C€ KOJIJIEraMH,
PYKOBOJCTBOM, KITHEHTAMH.



1.4. Kotn4ecTBO 4aCOB HA OCBOEHHE NMPOTPAMMBbI AUCHUIJIMHBI:
O0Bem oOpazoBarenbHOM MOAroToBKH 1874acoB, B TOM Uucie:
Pabota ¢ npenonasarenem 1714acoB;

JIEKIMOHHBIX 3aHATHIA o0yyvaromerocs 4acos 153;

Ja00paTOPHBIX U MPAKTUUYECKUX 3aHATHIA 00yyaromerocs 12 4acos;
CaMOCTOATEIBbHOM padoThl 00YyYaOLIErOCs - YaCOB;

KOHCyJibTanuu 10 gacos.

2. CTPYKTYPA U COJAEPKAHHUE YUEBHOH JUCHOUTLIAHBI
2.1. O6beM yueOHOM JHCUHIINHBI M BUABI Y4e0HOii paboThl

Bup y4eOHoii paGoThI Oobvem uacoe

O0beM 00pa3oBaTENBHON MOATOTOBKH 187
Pabota ¢ npenogaBaresieMm 171
B TOM YHCJIE:
JICKIIUU 153

JlaGopaTopHble ¥ MPAKTUYECKUE 3aHSITHS 18
CamocrosiTesibHasg padoTa 00y4anmerocs (Bcero) -
KoncyabTanuun 10
Hrorosas arrecranus B hopme IK3aMEHA 6




2.2. TemaTu4ecKuii VIAH U COAEPKaAHNE Y4eOHOI AUCHUNIMHBI XUMHUSA

HaumenoBanue Conep:xanue yue0OHOro MaTtepuaJa, 1a00paTopHble U NpaKTHYecKHe padoThl, Oo0bem yacos YpoBennb
pPa3aesioB H TEM CAMOCTOSATEJbHASA PA00TA 00YUAOIMINXCS, KYPCOBas padora (MPoeKT) (eciu npedycmompenvl) 0CBOEHHS
1 2 3
Coaep:rkaHne y4e0HOro MaTepHuaaa 2
I | Hayunbie MeTonb! O3HAHMS BEIIECTB M XUMHYECKHX SIBJICHHI. POJTb SKCIIEPHMEHTA M TEOPHH B 2 2,3
Beenenue XUMHH. 3HaueHne XxuMuu npu ocsoenuu npodeccuii CI10 u cnenmansrocteit CI10
€CTeCTBEHHO-HAYYHOTO TIPOd UJist PO ECCHOHATBPHOTO 00pa3oBaHUsl,
JIabopaTopHbIe pa0dOTHI: -
IIpakTHyecKHne 3aHATHSA: -
KOHTPOJILHAS PadoTa -
CamocrosiTesibHAsE padoTa -
Coaep:rkaHne y4e0OHOTro MaTepHaIa S
Pasgen 1. I Ipeamer oprannyeckoii xumuu. [ToHsATHE 00 OPraHNYECKOM BEIIECTBE M OPraHUYECKON I 12

Oprannyeckasi Xumust

Tema 1.1. llpeamer
OpPraHNYecKOH XUMHH.
Teopust crpoenus
OPraHMY€CKHX
coeJUHeHHU

xuMuH. KpaTkuil ouepk UCTOPHUM Pa3BUTHUSI OPTaHUYECKON XUMUHN. BUTAIN3M U €ro KpylIeHHe.
OcobeHHOCTH CTPOEHUs OPraHMYECKIX coenHeHn. KpyroBopor yriepoaa B mpupoze.
Teopusi crpoennst oprannyeckux coequHenuii A.M. Bytaeposa. IIpennoceiiky co3nanust
Teopuu cTpoeHusi. OCHOBHBIE MONIOXKeHUs Teopuu cTpoeHust A.M. byTieposa. Xumuueckoe
CTPOEHHUE M CBOWMCTBA Oprannyeckux BemecTs. [TorsTre 06 nzomepuu. Criocobs! 0TOOpaKeHUs
CTPOEHUS MOJIEKYJIbI ((pOopMyJIbl, MoenH). 3HaueHne Teopuu A.M. Bytneposa st pa3BuTHs
OpPraHUYEeCKON XUMHUHU U XUMUYECKUX POrHo30oB. CTpoeHue aToMa yriepoa. JJIeKTPOHHOe
o0nako u opOHuTaNb, S- U P-OpOUTATH. DJIEKTPOHHBIE U AJIEKTPOHHO-rpadndeckue Gopmyibl
aToMa yriepoja B OCHOBHOM U BO30YKAEHHOM COCTOsIHHSIX. KOBajeHTHast XUMHYeCKast CBSA3b U
ee kiaccudukanys mo cnocody nepekpruiBanms opouTanei (6- u n-cesizu). [lonsTue
rubpuanzanny. Paznuynsie TUIBI THOpUAN3aLUY 1 (OpMa aTOMHBIX opOHTaNel, B3aNMHOE
OTTAJIKMBaHHE THOPUIHBIX OPOUTANIEH U X PACTIONOKEHNE B IIPOCTPAHCTBE B COOTBETCTBUH C
MHHHMYMOM 3HEprun. I 'eoMeTpust MOJIEKYJ1 BeLeCTB, OOpPa30BaHHBIX AaTOMaMH YIIepo/a B
PA3JIMYHBIX COCTOSIHUSX THOPHIN3ALIIHL.




2 Knaccuduxanus opranndeckux coexnHenni. Knaccudukanus opraHmIeCKix BEIECTB B
3aBHCHUMOCTH OT CTPOEHHs yriepoaHoi nenu. [loHsTre GyHKIMOHAIBHON TPYIIIBL.
Knaccuukanus opraHnuecKkux BEUIECTB MO THITY (PyHKIIMOHAIBHON IPYIIIIHI.

OcHOBbI HOMEHKJIATYPBI OPraHM4YecKHX BellecTB. TpuBHanbHble Ha3BaHus. PalonanbHast
HOMEHKJIaTypa Kak npeauecrseHHua HomeHkIatypsl [IUPAC. Homenknarypa IUPAC:
NPUHLHIB 00pa30BaHUs Ha3BAHHUH, CTAPIINHCTBO (PYHKLMOHAIBHBIX TPYII, UX 0003HAUEHHUE B
npedukcax u cypdpurcax Ha3BaHUI OPraHUIECKHUX BELIECTB.

3 Tunbl XHMHYECKHX CBS3€¢H B OpPraHu4€CKuXx COCAUHCHUAX U CIOCO0BI UX pa3pbiBa.
KJ'IaCCI/I(l)I/IKaLII/Iﬂ KOBAJICHTHBIX CBSI3€H 110 SJICKTPOOTPULATCIIBHOCTU CBA3AHHBIX ATOMOB,
croco0y nepekpbIBaHuUs OpOUTANEll, KPaTHOCTH, MeXaHU3My oOpa3oBanusi. CBsi3b MIPUPOIBI
XUMHUYECKOHN CBSI3U C TUIIOM KpI/ICTaHHH‘{eCKOﬁ PEMETKH BEIIECTBA U €TI0 (1)I/ISI/I"IGCKI/IMI/I
CBOMCTBaMH. Pa3pbIB XUMUYECKOM CBSA3H KaK MPOLEcC, 0OpaTHBIN ee 00pa30OBaHHUIO.

4 Knaccnpukauus peakunii B oprann4deckoii xumun. [IoHsTHE O TUITAX 1 MEXaHU3MaX
peakuuii B OpraHu4eckor XuMHUH. PA3HOBUHOCTH peakui Ka>KA0ro TUNA: THAPUPOBAHUE U
OEruApUpOBaHuE, FaJIOTEHUPOBAHUE U AE€TaJOT€HUPOBAaHNE, THApaTalus U AeruapaTanus,
TUAPOTrAJIOTEHUPOBAHNUE U AETHAPOTrajJOreHUPOBaHUE, OJIUMEPU3aus U MOJUKOHIEHCALINS,
neperpynnuposka. OCOOEHHOCTH OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUi B OPraHUIeCKOH

XHUMHH.

CoBpemeHHbIe NPeICTABJIEHUSI 0 XUMHUYECKOM CTPOeHHH OPraHHMYeCcKHX BellecTB.
OcHoBHbl€ HanpaBjeHus pa3BUTUsl Teopuu crpoeHust A. M. bytieposa. M3omepus
OpraHUYEeCKUX BEILECTB U ee BUAbl. CTPYKTypHast U30MEpHs: MEXKJIAcCOBasl, yIiIepOIHOI0
CKeJIeTa, MOJIOKEHHsI KPAaTHOH CBsI3M U QYHKUMOHAJIBHOH rpynmsl. [IpocTpaHcTBeHHAs
WU30MEpUs: FeOMeTpruYecKas U ontudeckas. IIoHaTHe acCHMMeTpUYeCKOro LIEHTpa.
buonornueckoe 3Ha4€HNE ONTHYECKON HU30MepPUH. B3auMHOe BIHsiHHE aTOMOB B MOJIEKYJIax
OpPraHUYeCKUX BELIECTB.

HMemoncrpauuu. Iemoncrparuu Kojutekunn OpraHiuecKux BEIeCTB (B TOM YHCIIe
JIEKapPCTBEHHBIX MPETapaToB, KpacuTeNel), MaTepraioB (MMPUPOAHBIX U CHHTETHYECKUX
Kay4yKOB, IJIACTMACC U BOJIOKOH) M U3JEJIHIA U3 HUX (HUTEH, TKAHEH, OTAEIOYHBIX MaTEPHAJIOB).
Monenu monexyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocTep:kHeBbie 1 OObEMHBIE.

JIa0opaTopHbIe PA0OTHIL:




IIpakTHYecKkHe 3aHATHA

Kontpoabnasa padora (amarnocTuueckasi)

CamocrosiTesibHast padoTa

Tema 1.2 IlpeaensHbie
YIJ1eBOAOPOAbI

Conep:xanue yueOHOro matepuaJja

I

TI'omosornueckuii psig anxanos. [lorsrue 06 yraesogoponax. OcoOeHHOCTH
CTPOEHUS MPEAENbHBIX YIIeBOAOPOIOB. AJIKaHbl KaK PEACTABUTENH MPEAETbHBIX
yIJI€BOAOPOAOB. 16 DIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl METaHa U APYTUX
ankanoB. [ 'oMmonornueckuii psa u nsomepus napadpuHos. HopManbHOe U pa3BeTBIEHHOE
CTpPOEHHE yriepoaHoH nenu. HomeHknaTypa ajlkaHOB U aJKHIJIBHBIX 3aMECTUTENEH.
Du3nyuecKkue CBONCTBA ATKAHOB. AJIKAHbI B IPUPOJIE.

Xumuyeckue cBoOiicTBa aakaHoB. Peakiym SR-tuma: rajmoreHupoBanue (padotsr H.
H. Cemenosa), HutpoBarne no KoHoBajgoBy. MexXaHH3M peakIMH XJIOPUPOBAHHS AJKAHOB.
Peakuun neruapupoBaHusi, FOPEHUs, KATAIUTUYECKOTO OKUCIIECHUs alkaHOB. KpekHuHr ankaHoB,
pa3nn4Hble BUABI KPEKHUHTA, IPUMEHEHUE B MPOMBILIIEHHOCTH. [Iuponus u koHBepcus MeTaHa,
MU30MepHU3aLus alKaHOB.

IIpumenenne u cnoco0bl moay4eHus: aakanos. O0nacTu npuMeHeHus ankaHos. [Ipo-
MBILLIEHHBIE CIOCOOBI MOMYYSHHsI AJIKAHOB: MOTyUYeHHe U3 MPUPOAHBIX UCTOUYHUKOB, KPEKUHT
napauHOB, TIOJYYEHHE CHHTETUYECKOro O€H3MHa, rasuukanms yrisl, THAPUPOBAHHUE
ankaHoB. JlabopaTopHble crmocoObl TONyYEHUs allkaHOB. CHUHTe3 Bropuma, nekap-
OOKCHJIMPOBAHUE, TUAPONIU3 KapOuaa aJFOMUHUS.

Huxnoankanpl. 'oMoNorudeckuii psii U HOMEHKJIATypa LUKJIOATKAHOB, WX OOmas
dopmyna. ITloHsTHe O HampsokeHHH I[HMKIA. M30Mepusi IHKJIOAJIKAHOB. MEKKJIACCOBAs,
YIJIEPOAHOTO CKeyeTa, reoMerpruueckast. [lonydyenne v pu3ndeckue CBOMCTBA IIUKJIOATKA- HOB.
XuMudyeckue CBOHCTBA 1UKJIOoATKaHOB. Creunduka CBOWCTB IHUKJIOAJIKAHOB C MAaJbIM
paszMepoM Lukia. Peakiiuy npucoeqnHEeHUs U paAuKaIbHOTO 3aMELIEHHUS.

HemoncTpauuu. Moxpenn MONEKYJ  MeTaHa, J[APYIHX — AJKaHOB, PAa3JIM4HbIX
KoH(popManuii UKIorekcaHa. Pactsopenne napaduna B OSH3WHE W UCTIAPEHUE PACTBOPUTEIS
u3 cMecu. IlnaBnenne mapaduHa W €ro OTHOWIEHHE K Boae (PacTBOPUMOCTb, IUIOTHOCTD,
cMauuBa- Hue). PasnmeneHne cmecu O€H3MH — BOJA C TOMOLIBIO AEIUTENbHONW BOPOHKHL.
I'openne meraHa, mpomnaH-OyTaHOBOH cMecH, mapaduHa B YCJIOBUSX HM30BITKA U HEIOCTaTKa
KHCIopona. B3peIB cMecu MeTaHa ¢ BO3AYXOM U XJOpOM. BoccTaHOBIEHHE OKCHUIOB TSIKENBIX
metaiuioB napaguHoM. OTHOIIEHHE UKJIOTeKCaHa K OPOMHOI BOAE U PacTBOPY IepMaHTaHaTa
kamus. JlaboparopHble onbIThl M3rotoBieHne Mopeneil MoKyl ajJKaHOB U TaJIOT€HAJIKAHOB.
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Hsrorosnenne napaguHUPOBaHHOW Oymaru, WCMBITAHWE €€ CBONCTB. OTHOIICHHS K BOIE W
xupam. OOHapy)keHHE BOHbI, CaXH, YIJIEKUCIOrO ra3a B MPOAYKTaX TOPEHUS CBEYM.
O3HakoMIIEHHE CO CBOMCTBAMH TBEPABIX NMapapuHOB: IUIABICHUEM, PACTBOPHMOCTBIO B BOZIE U
OPTaHUYECKUX PACTBOPUTEINSAX, XUMHUYECKOH MHEPTHOCTBIO (OTCYTCTBHUEM B3aM- MOJEHCTBHUS C
OpOMHO# BOIOH, pacTBOpaMH MEPMAHTaHATA KaJIUsl, THIPOKCHUAA HATPHUS i CEPHOM KHUCIIOTHI).

JlabopaTopHble padoThI

IIpakTHYecKkHe 3aHATHA

KoHnTpoabHaga padoTa

CamocrosiTesibHast padoTa

Tema 1.3.
ITHJIEHOBBIE H
JHEHOBBIE
YIJ1€BOAOPOABI

Conep:xanue yueOHOro MaTtepuaja

1. 'omostoruyeckuii psia aaKeHoB. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHNE MOJIEKYJIbI
STUJIEHA U aNKeHOB. | oMosornueckuii psa u odmas ¢popmya ankeHoB. U3oMepus 3TUIICHOBBIX
YIJIEBOJOPOAOB. MEXKIIACCOBAs], YIJIEPOJHOIO CKEJIETa, NOJOKEHHUsT KPATHOM CBA3H,
reomerprueckas. OCOOEHHOCTH HOMEHKJIATYPhl STHJICHOBBIX YIJIEBOJOPOOB, HA3BAHMS BAKHEHIINX
panukanoB. PU3NUECKHUE CBONCTBA AJIKEHOB.

.2.XuMHu4ecKkue CBOMCTBA AJTKEHOB. DJIEKTPOPHIbHBINA XapaKTep PEaKkLHid, CKIOHHOCTh K
peakuysiM NPUCOESNUHEHNs, OKUCIeHUs, nonuMmepusauuu. IIpasuno Mapkosaimu. I'opeHne ankeHos.
Peakunn oxuCIEeHNs B MATKUX U JKECTKUX yCinoBusixX. Peakuus Barnepa u ee 3HaueHue s

OOHapy KeHHsI HEMPEIEIbHBIX YIIEBOAOPOAOB, MTOTyYEHUS TITHKOJICH.

3.JlpumMeHeHHe U cIOCOObI MOJMY4YeHHUsI ATKeHOB. Vcnonp30BaHNe BHICOKOH peaKkIIMOHHOM
CHIOCOOHOCTH aJIKEHOB B XMMUYECKOH MPOMBILUIEHHOCTH. [IpuMeHeHne 3TuiIeHa 1 mpo- NiJieHa.
IIpombIuteHHBIE CITOCOOBI TOTYYEHHUS ATKEHOB. Peakiiny qeruapupoBaHmst U KPEeKHUHTa aJKEHOB.
JlaboparopHble CrIOCOOBI MOYYEHUS AJTKEHOB.

4. Anxanuensl. [loHsaTHe 1 k1accupuKaIyst JUEHOBBIX YIIIEBOAOPOIAOB MO B3AUMHOMY
PACIIONIOKEHHIO KPATHBIX CBs3el B MoJiekyse. OCOOEHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOEHHS CONpPSDKEHHBbIX AeHOB. [loHATHe 0 T-351ekTpoHHON cucTeMe. HoMeHKaTypa 1HeHOBBIX
yraesoaopoaos. OcoOeHHOCTH XUMHUYECKUX CBOMCTB COMPSKEHHBIX TUEHOB KaK CJIEACTBUE HX
3JIEKTPOHHOTO cTpoenust. Peakuuu 1,4-npucoenunenus. [Tonmumepusanus queHoB. CrocoOsr
MIOJIy4€HHUS TUEHOBBIX yriieBopoponos: padbotsl C. B. JleOenea, neruapupoBaHue ajJKaHOB.

S. OcHOBHbBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COeIUHEHNH (HA MpuMepe NPOAYKTOB
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MOJTMMEPH3ALUH AJIKEHOB, ATKAJIHEHOB H X IaJoreHnpou3BoaHbIX). MoHOMEp, nojaumep,
peaxuys NOoJUMEPU3aLiY, CTENEHb MONUMEPHU3ALUU, CTPYKTYPHOE 3B€HO. THIBI MOJTUMEPHBIX
LieNel: TMHEHHbIe, pa3BeTBIEHHbIE, cluuThle. [IoHATHE O cTepeoperysipHbIx noauMepax. Iloamumeper
TEPMOILUIACTHYHBIE U TepMOpeakThBHBIE. IIpencrasienue o nmiaacTMaccax u 3J1acTOMeEpax.
ITonusTunen BBICOKOrO M HU3KOTO JABJIEHUs, €ro CBOMCTBA U npuMeHeHne. Karanusarope! Liurnepa
— Harra. I[Tonunponunen, ero npuMeHeHNe U CBOWCTBA. [ anorenconep:kamue mosuMepst: TedIIoH,
nojuBUHWIXJIOpUA. Kaydyku HaTtypanbHbii 1 cunTernaeckue. Comnonnmeps! (0yTagueHCTUPOIbHBIN
Kay4yk). Bynkanuzamus kaydyka, pe3uHa 1 500HUT.

JAeMoHCTpaL U

Mogenu MoJieKkys CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX H30MEPOB AJIKEHOB U aJIKaJUEHOB.
Komnexuus «Kayuyk u pesuna». Jlenonumepuszanus kayuyka. CrylieHre MIeUHOTO COKa
Kay4yKOHOCOB (MOJIOUasi, Oy BAHYMKOB, (PUKyCa)

JIabGopaTopHbie padoThI

MpakTnyeckue 3ansaTus

Kontpoabnas padora

CamocrosiTesibHAast padoTa

Tema 1.5.
ApomaTuyeckue
yIJ1€BOA0POAbI

Coaep:kaHue yueOHOro Marepuaia

I'omonornueckuii psig apeHoB. ben3on kak npencraButens apeHoB. PazsuTtue npea- CTaBieHUN O
crpoennn Oensona. CoBpeMEHHbIE MPEACTABIEHUSI OO0 3JEKTPOHHOM U MPO- CTPAHCTBEHHOM
cTpoeHnn Oenzona. (OOpasoBaHHE apOMAaTHYECKOW T-cucTeMbl. [ omonorn OeH3ona, uX
HOMEHKJaTypa, obmast ¢opmyna. HomeHnknaTypa s AM3aMELISHHBIX MPO- W3BOAHBIX OEH30JA!
OpTO-, M€Ta-, Mapa-pacroioKeHue 3amecTurened. Pu3ndeckue CBONCTBA APEHOB.

IlpumeHenne U mosaydeHue apeHoB. lIpuponHbie UCTOUHUKH apOMAaTUYECKUX YIJIEBOAO- POIOB.
Apomarnzanys aJKaHOB M IIUKJIOAIKAHOB. AJIKIJIMPOBaHHE OCH30a.

XumuueckHe cBoHcTBa apeHoB. llpumeprl peakumii  3JeKTPOPHIBHOIO — 3aMELICHHUS:
raJIOTEHUPOBAHMs, aJKWIMpoBaHus (karamuzaropel DPpupenss — Kpadrca), HUTpOBaHUS,
cyabupoBanus. Peakiym runpupoBaHUsS W TPUCOEAMHEHHs xjopa K OeHzomy. OcobeH- HocTH
XUMHYECKUX CBOWCTB TOMOJIOTOB OeH30sa. B3auMHOE BiIMsHHE aTOMOB Ha NpPUMEPE T'OMOJIOrOB
apeHoB. OpueHTanus B peakiusix syekTpodmnbHoro 3amerneHusi. Opuenrtantsl | u 1l pona.
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JAeMoHCTpaL U

[lapocTep:kHeBble U O0ObEMHBIE MOAEIM MOJEKYJ OeH30Ja U ero roMojioros. PasneneHue cmecu
OeH30 — BOIA C MOMOIIBK MACNUTEIBHONW BOPOHKHU. PacTBopsifomiasi CrocoOHOCTh OeH3oJa
(9KCTpaKIMsi OPraHMYECKUX M HEOPraHWYeCKUX BeIIeCTB OEH30JIOM M3 BOJHOIO pacTBOpa iona,
Kpacuresiell, pacTBOpeHHe B OEH30Jie BEIUECTB, TPYAHOPACTBOPUMBIX B Boze (cepbl, OEH30WMHOMH
KHCIoThl). 'openne Oensona. OTHomeHne OeH3ona Kk OpOMHON BOZE, pACTBOPY IMEPMAHraHaTa KaJusl.
[Mony4yenue nutpoOeHsona. O3HakomyieHHe ¢ (QU3MYECKUMH CBOHCTBAMH  apOMAaTHYECKHX
yIJI€BOIOPOIOB € HCMONb30BaHHeM pactBopuTens «ConbBeHT». M3roTtoBiieHHe U HCIONb30BAHUE
npocteiiimero mnpubopa it xpomarorpaduu. Ilonydyenme OeH3ona nexkapOOKCUITHPOBAHUEM
6enzoitHol kucioTel. [lonydenue u paccnoenne smysibcuu OeH3ona ¢ Bonoi. OTHouieHne 6eH30a K
OpOMHO¥ BOZIE M PACTBOPY MEPMaHraHaTa Kajus.

JIabGopaTopHbie padoThI

MpakTnyeckue 3ansaTus

Kontpoabnas padora

CamocrosiTesibHast padoTa

Tema 1.4.
AlleTH/IeHOBBIE
YIJIeBOAOPOAbI

Coaep:xkaHue yueOHOro MmarepuaJa

I'omonornyeckuii psig AJKHHOB. DJEKTPOHHOEC U MPOCTPAHCTBEHHOE CTPOCHHE aleTUIeHa |
OPYyTHUX aJKUHOB. I 'oMonmorndyeckuil psim v odmmast popMyia ankuHOB. HOMEHKTaTypa aleTHIeHOBBIX
yrieBoaopoaos. M3omepus MexkinaccoBas, yriaepoJHOIO CKeJleTa, MOJIOXKEHUST KPATHOM CBA3H.
Moay4yenne ankunos. [lonydeHue aneruieHa MUPOIU30M METaHA U KapOUIHBIM METOIOM

XuMH4YecKHe CBOWCTBA M MpHMeHeHHe AJKHHOB. OCOOEHHOCTHU peakiui MPUCOSIHHEHUS IO
TpONHOW  yriepoa-yraepogHon  cesisu.  Peakuusa  Kyweposa.  IIpaBuno  MapkoBHHKOBa
NPUMEHHUTEBHO K aneTwieHaMm. [TonBHKHOCTh aToMa BOXOpOAa (KHCIOTHBIE CBOWCTBA aJKHUHOB).
Oxucnenne ankuHoB. Peaxuus 3enuHckoro. IlpuMeHeHue aleTUIIEHOBBIX —YIJI€BOJOPOMAOB.
IlonuBrHMIIALIETAT.

HeMoHCTpaL U

Monenu MONEKYJIbl aleTH/ieHa U APYrux ajkuHoB. [lonydeHue aueTwieHa w3 KapOupa KajbLus,
O3HAKOMJIEHHE C (PU3UUECKUMHU M XUMH- YECKUMH CBOHCTBAMH alleTUJICHA. PACTBOPUMOCTBIO B BOJIE,
rOpeHHeM, B3aUMOAEHCTBHEM ¢ OPOMHOI BOJOM, pacTBOPOM MepMaHraHara kKauusi, coixsimu mean (1)
u cepedpa

JIaGopaTopHbie padoThI

1,2
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MpakTnyeckue 3ansaTus

Kontpoabnas padora

CamocrosiTesibHast padoTa

Tema 1.6. Ilpupoansbie
HCTOYHHUKH
YIJ€BOA0POA0B

Coaep:xkaHue yueOHOro MarepuaJa

Hedrs. Haxoxnennme B mpupone, coctaB U  (usmueckue cBoiictBa HedgTH. TorummsHO-
sHepreTudyeckoe 3HaueHue HedTH. IlpombinuneHnas nepepabotka HedTu. Pextnduxanms HedrH,
OCHOBHBIE (PpaKIHMH €€ pa3feiieHns, UX UCIoNb3oBaHue. Bropuunas nepepaboTka HEPTENPOTYKTOB.
Pextuukaums masyta npu yMeHbIIEHHOM naBieHMH. KpekuHr Hedte- mpoaykToB. Pasmudnble
BUABl KpekuHra, padorel B.I'Illyxosa. M3omepusanusi ankaHOB. AJKHJINPOBAHHE HEMPEETbHBIX
yraesonoponos. Pudopmunr nedrenponykroB. KauectBo aBrOoMOOMIBbHOrO TormmBa. OKTaHOBOE
YUCJIO.

IIpuponubiii 1 nonyTHbIH HedTsiHOM ra3bl. CpaBHEHUE COCTaBa MPUPOAHOIO U MOMYTHOIO Ta30B,
VX MPAKTUYECKOE NCIOJIb30BaHUE.

Kamennsbiii yrosb. OCHOBHbIE HallpaBJIeHUsl HCIIONBb30BaHMsI kKameHHoro yrisi. Kokco- BanHue
KAMEHHOIO YIUIs, BaXKHEHINME MPOAYKTBI O3TOr0 MpoLecca: KOKC, KaMEHHOYIOJIbHas CMOJA,
HaacMmonbHas Bopaa. CoenuHEHHus, BblAENsAeMble U3 KaMEHHOYTolbHOW cmonbl. IIpo- AykThl
NoJlydaeMble W3 HAJACMOJBHOH BOABL ODKOJOTHYECKHE AaCHeKThl 100buM, mnepepaboTku U
VICIIOJIb30BAHUsl FOPIOYHX UCKOMAe- MBIX.

JAeMoHCTpaLHMH

Komnexkuust «IIpupogHble UCTOUHUKN yriieBonoponos». CpaBHEHHE MPOLIECCOB TOpEeHUs HePTH U
npupogHoro raza. OOpasoBaHue HE(PTSHOH IUIEHKM Ha MOBEPXHOCTH BOAbL Kartamutuueckuit
KpeKuHr napaduna (MM KepocruHa).

JIabGopaTopHbie padoThI

MpakTnyeckue 3ansaTus

O0001menue H KOHTPOJIb N0 TeMe: YTJIeBOAOPOabI

CamocrosiTesibHast padoTa

Coaep:rkaHne y4e0HOTro MaTEpHAIA

1,2
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Tema 1.7
I'mapoxcunbHbIC
CoeJHHEHHA

Crpoenune u knaccupuranus cnupro. Kiaccudpuxanms CiupToB MO THUITY YTIIEBOAO-
PONHOrO pajauKana, 4YUCAy TMAPOKCUJIBHBIX TPYNI U THUIYy aTOMa YIJIEpOAd, CBA3AHHOIO C
TUJIPOKCUJIBHOM TpyNmoi. DJNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE TUAPOKCUIBHON
rpymnmel. BnusHue crpoeHHMs CHHPTOB HAa WX (U3WYECKHE CBOHCTBA. MEKMOJEKYJsIpHAs
BOAOPOAHAs CBA3b. ['OMONOrHyYecknii psii NpeeIbHbIX OJHOATOMHBIX CHUpPTOB. M3oMepus u
HOMEHKJIaTypa aJKaHOJIOB, UX o0mas (opmynal muuepuH kak MpeacTaBUTENb MHOTOATOMHBIX
cnupTtoB. KauecTBeHHas peakuysi HA MHOTOaTOMHbIE CUpPTEL [IpuMeHeHne rinnepuHa.

XHMHYEeCKHEe CBOWCTBA AJKAHOJOB. PeaknnoHHass CHOCOOHOCTb —MpeneNbHbIX
OTHOATOMHBIX crnupToB. (CpaBHEHHE KHUCJIOTHO-OCHOBHBIX CBOWCTB OpPraHUYECKUX U
Heoprannmyeckux 19 coenmHenuii, cogepxamux OH-rpymnmy: KHCIOT, OCHOBaHMH, aM(pOTEPHBIX
coennHEHUN (BOABL, CIUPTOB). Peakiuy, MONTBEP >KNAOLINE KUCIOTHBIE CBOWCTBA CITMPTOB.
Peakunun 3aMelneHHss TMAPOKCWIBHOM Ipynnbl. MeXMOJeKyspHas Aeruapatanus CHHUPTOB,
ycJoBust 00pazoBaHusi MpocThiXx 3¢upos. CioxkHbie 3pUPEl HEOPrAaHUYECKUX M OPTaHMYECKUX
KHC- JIOT, peakiu srepudurarmu. OKUCIESHHE U OKUCIUTENIBHOE NeTHAPHPOBAHUE CIIUPTOB. .

Cnoco0bl moaydenusi cnupToB. l'uaponus rajoreHankaHoB. I'uapaTtanus ajlKeHOB,
yCIIOBHS €e poBeneHNst. Boccranosnenne kapOOHUIIBHBIX COSIMHEHHH.

OtaesibHbIE NPEACTABUTENN ANKAHOJIOB. MeTaHOJ1, €ro NPOMBILIIEHHOE MOJTy4Y€HUe U
NpUMEHEHHe B NPOMBIINICHHOCTH. buonormueckoe neiictBue wmeranona. Crneundudeckne
CIIOCOOBI MOTy4EHHsI STHIIOBOrO crupTa. PU3HONOrHuecKoe NeliCTBIE 3TaHOMA.

MHuoroaromuele cnupThl. M3oMepus W HOMEHKIAaTypa HNPEACTaBUTENEH ABYX- H
TPEXaTOMHBIX CTUPTOB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB MHOTOATOMHBIX CITUPTOB, UX Kade-
cTBeHHOE OOHapyxeHue. OTheNnbHbIe NMPEeNCTABUTEIN: STUIICHIJIMKOIb, TIIULEPHUH, CIIOCOOBI UX
MOJIY4YEHUs], IPAKTUYECKOE NPUMEHEHUE

®eHOJ1. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue PeHona. B3anmuoe BiamsiHue apo-
MaTHYECKOTO KOJIbLIA M THAPOKCHIIBHON TPyMIbl. XUMHUYECKUE CBONCTBA (peHona Kak QpyHKLNSA
€ro XMMHUYECKOro CTpoeHus. bpomuposa- HHe ¢eHona (KaueCTBEHHAsl Peakuusi), HUTPOBAHHE
(TMKpUHOBAs KHMCIIOTA, €e CBOHCTBA U mpuMeHeHne). OOpa3oBaHHE OKPALIEHHBIX KOMILIEKCOB C
nonoM Fe3+. Ilpumenenne ¢enona. [lonyuenue genona B m.

JemoHcTpanuu. Monenu MOJNEKyJl CIHpPTOB U (eHOIOB. PacTBOPUMOCTE B BOZE AJIKAHOJIOB,
STUJIEHTJIMKOJS, rinuepuHa, ¢enona. CpaBHEHHE CKOPOCTH B3aMMOACWUCTBHS HATPHA C
STAHOJIOM, MPOMAHOJIOM-2, 2-METHJI- MPOIMAHOJOM-2, riuuepuHoM. Iloaydenue OpomaTaHa w3
staHosia. BritecHenune (eHona m3 (peHONATa HATPUs YrOJBHOH KUCIOTOW. Peakuus ¢eHona ¢
dopmanbaerunoM. KadecrseHHble peakuun Ha (peHON. 3aBHCHMOCTH PacTBOPUMOCTU (EeHOJA B
BOJIE OT TeMriepaTypsl. B3aumoneiicTBue dpeHona ¢ pacTBOPOM LIEJIOUH.
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JlaGopaTopHbie padoThbI:

IIpakTHUYECKHE 3aHATHSA

KonTpoanHas padora

CamocrosiTesibHAst padoTa o Teme

Tema 1.8
AJbAeruabl 1 KeTOHbI

Coaep:kaHue yueOHOro MmarepuaJa

I'omosioruueckue psigbl aabAernaoB M KeToHOB. lIoHsATHE O KapOOHMIIBHBIX COCOMHEHUSIX.
DNEeKTPOHHOE CTPOeHHE KapOOHMIBHOH rpymmbl. M30Mepus 1 HOMEHKIIATypa albJeTrU0B U KETOHOB.
dusnueckre CBONHCTBA KapOOHMIIBHBIX COSTUHEHUH.

IIpumeHeHne u noJiydyeHHe KAPOOHMJIBbHBIX coeqnHeHHii. [I[puMeHeHne anbernioB U KETOHOB B
OBITY W TPOMBIIIEHHOCTH. AJBAETUABI U KETOHBl B mpupone (3pupHbeie Macia, (EepOMOHBI).
[Tonyuenne kapOOHMIIBHBIX COCTMHEHUI OKHCICHHEM CITUPTOB, THAPATALIMEH aIKMHOB, OKUCIEHUEM
yriesonoponos. OTaebHbIe MPENCTABUTEIH ANbJIETHIOB U KETOHOB, CHEeU(pUUeCKHe CIOCOObI UX
MOJIyYEHHs U CBOWCTBA

XuMHYecKHe CBOWCTBA AJBAErHAOB U KETOHOB. PeaknnoHHas CroCOOHOCTh KapOOHWIIBHBIX
coennHeHU. Peakiiuu OKUCIEHUs albAeTrU0B, KAYECTBEHHbIE PEAKIIMU Ha aJbACTHIHYIO TPYIIIY.
Peakinn nonukoHneHcamu: obpazosanue GpeHonoGopMaIbIerHIHbIX CMOJI.

JAeMoHCTpaLHH
[TapocTepxkaeBBIE 1 OOBbEMHBIE MOJAEIH MOJIEKYJ ajbIerHoB U KeTOHOB. IlonyueHne yKCycHOro
anbleruaa, OKMCIEHUE 3TaHOjJa XPOMOBOHM cMecblo. KauecTBeHHblE peakLUU Ha albIAETUAHYIO

rpynmy.

JlaGopaTopHbie padoTbI:

MpakTnyeckue 3ansaTus

Kontpoabnas padora

CamocrosiTesibHAsE padoTa Mo Teme

Coaep:rkaHne y4e0OHOro MATEPHAJIA

13




Tema 1.9
KapooHosrbie
KHCJIOTBI H HX
NPOU3BOJHbIE

I I'omosiornueckuii psig npeaeibHbIX OAHOOCHOBHBIX KApOOHOBBIX KHCI0T. [IoHsATHE O
KapOOHOBBIX KHCJIOTaxX M MX KiacCH(UKauus. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE
KapOOKCHIIBHOH rpynmnbl. ['OMOJOrHYecKuil psig MpeneNbHbIX ONHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, MX HOMEHKJIATypa M H30Mepus. MeXKMONEKYyJsIpHbIE BOAOPOAHBIE CBSI3U KapOOK-
CHJIbHBIX TPYTII, UX BIMAHUE HA (PU3NIECKHE CBOHCTBA KaPOOHOBBIX KHUCIIOT.

XuMH4YecKHe CBOHCTBA KAPOOHOBBIX KHCJOT. Peaknuyu, WUIIOCTPUPYIOLINE
KHCJIOTHBIE CBOHCTBA M MX CPaBHEHUE CO CBOHCTBaMH HeopraHumueckux kucior. OOpasoBanue
(yHK- IHOHAJBHBIX MMPOU3BOAHBIX KapOOHOBBIX KUCJIOT. Peakuuu stepudukaunn. AHCHIPUIBI
KapOOHOBBIX KHCJIOT, HX MOJyUYe€HHE U TPUMEHEHHUE.

2 Cnoco0bl mojiyyeHHs1 KapOOHOBBIX KHCIOT. OTaenbHble MNpeICcTABUTEIH H HX
3HaYeHHne. OOmme crocoObl MONyUeHHs!: OKUCIIEHUE AJIKAHOB, AJIKEHOB, NEPBUYHBIX CITHUPTOB,
anpaeruioB. BakHeimme mnpeacTaBuTeNnn KapOOHOBBIX KHCIOT, HX OHOJOTHYEcKas poJb,
cneuuduyeckue CrnocoObl TONY4YEHHs, CBOHCTBA W MPHUMEHEHHE MYPaBbHHOH, YKCYCHOW,
NMaJbMUTUHOBON M CTEAPUHOBOM, aKPWJIOBOH M METAKPUJIOBOW, OJICMHOBOM, JIMHOJEBOU H
JIMHOJIEHOBOM; IABEJIEBOI; O€H30MHOI KHCIIOT

3 Choxubie 3¢upbl. CTpoeHHEe U HOMEHKJIATYpa CIOXKHBIX 3(UPOB, MEKKIACCOBAsT M30-
Mepusi ¢ KapOOHOBbIME KucjoTaMu. CrocoObl monyueHus: ClIoXkHBIX 3¢gupo. OOpaTumocTsb
peakiuu stepudukanuu u (aKTOPhl, BIMSIONME Ha CMelleHue paBHOBecus. OOpa3oBaHue
cnokHBIX momuadupos. [ommstunenrepedranar. JlaBcan kak MpeacTaBUTENb CUHTETHYE- CKHUX
BOJIOKOH. XMMHUY€CKHE€ CBOHCTBA U IPUMEHEHUE CIIOKHBIX H(PUPOB.

Kupsbl. XKupsl kak cnoxsble 3pupsl rmuepuHa. KapOOHOBbIE KHUCIOTHI, BXOISLINE B
COCTaB JKHUPOB. 3aBUCHMOCTh KOHCHUCTEHLIMH JKHPOB OT HX COCTaBa. XHUMHUYECKHE CBOHCTBA
JKHPOB: TUPOJIH3, OMBUICHHE, TUAPHpOBaHne. bronorndeckast pojb JKUPOB, HX HCIIOJb- 30BAHHUE
B OBITY W IPOMBIIILIICHHOCTH.

Coun kap00oHOBBIX KHCIO0T. Mbuta. CriocoObl OMy4eHUs COoNlell: B3anMOeCTBHE Kap-
OOHOBBIX KHCIOT C MeETaJUIAMH, OCHOBHBIMH OKCHUIAMH, OCHOBAHHMSMH, COJISIMH, INEIOYHOM
TUAPONIU3 CIIOKHBIX 3(PUPOB. XUMHUYECKHE CBOMCTBA cOlel KapOOHOBBIX KHCIOT: THIPOJIH3,
peaxiuu HOHHOTO 0OMeHa. Mblta, CYyITHOCTh MOOIIero aeiicteusi. OTHOIIEHUE MbUTA K JKeCTKOH
Boge. Cunrernueckue moromue cpencrsa — CMC (merepreHThl), MX NpeUMyIle- CTBA H
HEJIOCTaTKH.

JdeMoHcTpanuu. 3HAKOMCTBO ¢ (PU3UYECKMMH CBOHCTBAMH BAKHEWINUX KapOOHOBBIX
kuciaor. Bosronka OeH30iHONW KUCHOTHL OTHOIIEHWE PAa3TUYHBIX KapOOHOBBIX KHCJIOT K BOJE.
Cpaeaenne pH BOAHBIX PACTBOPOB YKCYCHOM M COJISTHOM KHUCJIOT OIWHAKOBOM MOJISIp- HOCTH.
[MonydyeHne MPUSTHO TAXHYIEro CJoxkHOro 3¢upa. OTHOIEHHE CIMBOYHOrO, MOACOTHEYHOTO,
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Nemoncrpanuu. O6pasis! yriaesonos U u3nenuil u3 Hux. [lomydenne caxapara KaubLust 1
BBIJIEJIEHUE CaXapo3bl U3 pacTBOPa caxapara KajibLus. B3auMoaelicTsue rIOKO3bI ¢
¢bykcuHcepHUCTON KUCnoTol. OTHOIIEHHE pacTBOPOB caxapo3bl U ManbTo3bl K Cu(OH)2 mpu
HarpeBaHnu. O3HaKOMJIEHUE ¢ (PU3NIECKUMHU CBOWCTBAMH KpaxMala U nesutrono3bl. Habyxanue
LIeJUTIONIO3B] U Kpaxmaia B Boze. [lonydeHnue TpuHuTpaTa 1esuiroo3bl. Kosiekius BOJOKOH. .

IIpakTnuyeckue padorel no Teme: Yriesoanl (B3aumozaeiicTBue rOKO3bI € TUIPOKCUAOM MeIU
(II) mpu pasnuusbIX Temnepatypax. KauecTBeHHas peakuys Ha KpaxmaJl.)

pakTnyeckue 3aHaATHSA

Konrpoabnas padora

CamocrosiTesibHast padoTa

Tema 1.11. AMHHBI,
AMHHOKHCJIOTHI,
0eJIKH

Conep:xanue yueOHOro MaTtepuaja

I

Knaccupuxauuss u u3omepuss amuuoB. Ilomatue o6 amunax. IlepBuuHble, BTOpUYHBIE U
TpeTu4yHble aMuHBL. Kiaccuukanuss aMMHOB 1O THITY YIJIEBOJOPOJHOTO pamuKaja U YHUCIY
aMHUHOTPYI B MoJieKyJie. [ 'oMonorndeckue psiapl NpeaeabHbIX aTu()aTHIecKUX U apOMaTHIECKUX
aMUHOB, U30MEPUsl U HOMEHKJIATypa.

XumMHuyeckHe CBOICTBA aMHHOB. AMHUHBI KaK OpraHHYeCKHE OCHOBAaHUs, UX CpaBHEHHE C
aMMHAaKOM U JpyTMMH HEOpraHM4eCKMMM OCHOBaHUsMH. CpaBHEHHE XHUMUYECKUX CBOMCTB
annpaTHUECKUX U apoMaTuyecknx aMuHOB. OOpa3zoBaHHe aMUIOB. AHUJIMHOBBIE 22 KPaCHUTEIH.
IlonaTtne 0 cuHTEeTHMYECKUX BOJIOKHax. Ilonmamuael U MoIuMamMuAHble CUHTETUYECKHE BOJIOKHA.
Ilpumenenue u nosyyenue amunoB. Ilonyuenne amuaos. Padoret H. H. 3unuHa.

AmuHokucJaoThl. [IoHaTne 00 amMuHOKHCTOTAX, UX Kiaccudukaius u crpoenue. Onrudeckas
HU30MEpPUS 0-aMUHOKUCIOT. HOMEHKaTypa aMUHOKUCIOT. J{BOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX
CBOWCTB aMUHOKHUCJIOT U €€ MpU4YuHbL. bunonspHeie noHbl. Peakunn konaeHcauuu. [lentunnas
cBsi3b. CHHTETUYECKHE BOJIOKHA: KampoH, 3HaHT. Kiaccudukanus BojokoH. [lonyyenue
AMUHOKUCJIOT, UX MPUMEHEHHE U ONojIorndeckast GyHKIus.

beaku. benku kak npupoaneie nonuMepsl. [lepBuunas, BTOpuYHasA, TpETUYHAs U YETBEPTUUHAS
cTpykTypbl OenkoB. @ubpmwusipHele U r100yIsApHbIe Oenku. XUMHUYECKHe CBOICTBa OEJTKOB:
rOpeHue, NeHaTypalus, THAPOJN3, Ka4eCTBeHHbIE (LIBETHBIE) peakiu. buonornueckue QyHKmm
OenkoB, ux 3HaueHue. bemkn kak komnoHeHT numy. [Ipodnema GeNKOBOrO TOJIONAHUS U TIYTH €€
pEeLIEHMUs.

JdeMoHCcTpanuu
dusnueckue CBONCTBa METUIAMHHA. arperaTHOE COCTOsIHME, LIBET, 3aax, OTHOLIEHUE K BOJE.
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I'openue metunamuna. B3anmoaeincTeue aHUIMHA U METUJIAMUHA C BOJOW U KUCJOTaMHU.
OxpammBaHue TKaHel aHWIMHOBbIME KpacuTessiMu. OOHapyskeHue (yHKIIMOHATbHBIX TPYIIT B
MOJIEKyJIaX aMUHOKHUCIOT. HelTpanuzanus mwenoyn aMMHOKUCIOTOR. HelTpanu3anus KUCaIoThbl
aMHUHOKHUCIIOTOH. PacTBOpeHHe 1 ocakneHne OenkoB.

IIpakTnyeckas padora Xumuueckue cBoiictsa benkos

pakTnyeckue 3aHaATUSA

Konrpoabnas padora

CamocrosiTesibHast padoTa

Tema 1.12
A3oTcoaepxkamue
reTepouHKJIHYecKHe
COeMHEeHHSsI.
HyxkjenHoBble
KHCJIOTBI

Coaep:xkaHue yueOHOro MarepuaJa

1 HykyenHoBble KHCA0TBI. HyKIenHOBBIE KHUCIOTBI Kak NPUPOAHBIE monumepsl. Hy-
KJIEOTHABI, UX cTpoeHue, mpumepbl. AT® u AJI®, ux B3auMONpeBpalIeHUE U POJib 3TOTO
poLecca B IpUpPoOeE.

2 IMonsrtue IHK u PHK. Ctpoenne JIHK, ee nepBu4Has u BTOpU4Has CTPyKTypa. PaboTsr
® Kpuka u /l.Yorcona. KommneMeHTapHOCTE a30TUCTBIX OCHOBaHMH. Permkamms JIHK.
Ocobennoctu crpoenusi PHK. Tunmet PHK u ux Ouonormueckue ¢ynkumu. I[lonstme o
TPOUYHOM Kojie (KOZOHE).

3 buocunTes Oenka B »xuBoi kieTke. | eHHas nH)keHepus U OuorexHosorus. TpaHCcreHHbIe
(bopMBI paCTeHUH 1 JKHBOTHBIX
HemoHcTpaunu.  Mogenn  MOJIEKyJ  BaXXHeWIIMX  rerepouukioB.  Kommekuus

reTepPOLUMKINYECKUX COequHEHUN. JleficTBUe pacTBOpa MUpPUAWHA HA MHAMKATOp. B3aumonencreue
nupuauHa C CconssHoM kucnoron. Mopene wmonekyasl JIHK, aemoncrpanms npuHnuna
KOMILUIEMEHTaPHOCTH a30TUCTBIX OCHOBaHMNA. OOpasubl MPOAYKTOB MUTAHHS U3 TPAHCTEHHBIX (HOpM
pacTeHul U KMBOTHBIX. JIekapcTBa U mpenapartsl, U3TOTOBJIEHHbIE METONAMU T€HHOW WHXXEHEPUU U
OMOTEXHOJIOTHHL.

JlaGopaTopHbie padoThbI

IIpakTnyeckasn padora

Konrpoabnas padora

CamocrosiTesibHAsI paGoTa o Teme

Coaep:xkaHue yueOHOro MarepuaJa
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Tema 1.13.
Buojgornuecku
AKTHBHbIE
coeqHHeHUA

1 ®epmenThl. [loHsaTHE O QepMeHTaX Kak O OMONOTHYECKUX KaTalnu3aTopax OerKOoBOH
npupoasl. OcoOEHHOCTH CTPOEHHMsST U CBOWCTB B CPAaBHEHMU C HEOPTaHWYECKMMHU KaTallv-
3atopamu. Knaccudukauus dpepmentoB. OcoOOEHHOCTH CTPOEHHUS W CBOWCTB ()epMEeHTOB:. 23
CEeNIEKTUBHOCTh U 3()(HEeKTUBHOCTb. 3aBUCUMOCTb aKTHMBHOCTU ()EPMEHTOB OT TEMIEpaTypbl U
pH cpensl. 3HaueHue GepMEeHTOB B OMOJIOrUU U MPUMEHEHHE B MIPOMBILIJICHHOCTH.

Buramunsl. Ilonstue o Butammunax. Mx knaccugukanus u odozHauenue. Hopma mno-
TpeOnenus: BUTaMMHOB. Bomopacteopumeie (Ha mpumepe ButamuaoB C, rpynmnel B u P) u
JKUpOpacTBOpuMBbIe (Ha nmpumepe BuTaMuHOB A, D u E). ABUTaMUHO3BI, THUIIEPBUTAMHHO3bBI U
THIIOBUTAMUHO3BI, UX MPOQUIAKTHKA

2 FOpMOHbI. Tlousitue o ropMOHax Kak OHMOJIOTMYECKHA aKTHUBHBIX BCIICCTBAxX, BBIIOJI-

HSIOIIMX OHAOKPUHHYIO PETYJSLUI0 JKU3HEAEATENbHOCTH opraHusmoB. Kiaccudukarus
TOPMOHOB: CTE€POU/BI, TPOU3BOIHBIE AMUHOKHUCIIOT, MOJHITENITHAHBIE U OEIKOBbIE TOPMOHBI.
OtnenpHble MPEACTABUTENN: SCTPATNOI, TECTOCTEPOH, HHCYIINH, aJpEeHAINH.

Jlexkapcrsa. [TorsTHE O NIEKapCTBAaX KaK XUMHOTEpANEBTHYECKUX NpenapaTax. Kpatkue
UCTOPUYECKHE CBEICHUS O BOSHUKHOBEHHH U PAa3BUTHUH XUMHUOTEpAUH. | pynIibl JIeKapCTB:
cyabpamuae! (CTpenTouns), aHTUOMOTHKH (MEHULMIUTNH), AHTUITHPETHKH (aCTIUPHH),
aHAJIBIeTUKY (aHANBIUH). MeXaHn3M AeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaToB,
CTPOEHHE MOJIEKYJI, IPOTHO3UPOBAHNE CBOIICTB HA OCHOBE aHAJIN3a XUMHYIECKOTO CTPOEHHUS.
AHTHOMOTHKH, UX KJIaCCH(HUKAIHS MO CTPOCHHUIO, THITY U CIIEKTPY AeHCcTBUs. be3onacHble
CHOCOOB! MPUMEHEHHUS, JIEKAPCTBEHHBIE (POPMBL..

1,2

JemoncTpanuu. CpaBHeHue ckopoctu paznokeHuss H202 mox neiictBuem ¢epmeHTa
Katamasbl W Heopranudeckux karammzatopoB: KI, FeCl3, MnO2. OOpa3ubl BHTaMHHHBIX
npenapatos. Ilomueuramunel. Mmoctpaunu ¢ortorpaduil )KMBOTHBIX C Pa3IMYHBIMH (PopMaMu
aBUTaMUHO30B. llmakar ¢ wu3o0pakeHMEeM CTPYKTYPHBIX (OPMYJ 3CTPamuoiia, TECTOCTEPOHA,
anpeHayuHa. B3aumonerictBue anpenannHa ¢ pactBopom FeCl3. benkoBas mpupoma WHCynIHHA
(uBetHast peakuus Ha Oenkw). [lmakatel WM KomgorpaMmbl ¢ GopMmysnamMu amuna Cyjab(haHUIOBOH
KHUCJIOTBI, AWTHUAPO(ONNEBOH W JIOKHOW IUTUAPOQPOIHEBOH KHUCIOT, OCH3WINMEeHULMIUINHA,
TETPALMKINHA, e(OTaKCUMa, ACTUPHHA.

JlaGopaTopHbie ONBITHI:

IIpakTnuyeckasn padora

Kountpoan u 0000menue no reme: Kuciopoacoaep:kamue opranniecKue BemecTBa

Camocmosmenwvnas paboma no meme
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Paznen 2. O0mas u
HEOPraHHYeCKAsA
XUMHUAa

2.1. Xumusi — HayKa
0 BemecTBax

Coaep:xkaHue yueOHOro MarepuaJa

1

CocraB BemecTBa. XuMuueckne 3jgeMeHTbL. CriocoObl CyIIECTBOBAHUS XUMHUYECKUX 3JIe-
MEHTOB. aTOMBI, MPOCTBIE U CIOXKHBIE BEINECTBA. BemecTBa MOCTOSHHOTO U MEPEMEHHOTO
cocTaBa. 3aKOH IOCTOSHCTBA COCTaBa BeLIECTB. BelecTBa MOJEKYJSIPHOIO U HEMOJEKY-
asipHOro  cTpoeHust. CrocoObl OTOOpaskeHUS MOJIEKYJ: MOJIEKYJSIPHbIE M CTPYKTYPHBIE
dopmynbl, mapocTrepkHeBble M MaciuTabHble mpoctpaHcTBeHHbIe (CTroapra — bpurneba)
MOJIE€TIN MOJIEKYJI.

N3mepenue BemecTBa. Macca aTOMOB U MOJeKyJ. ATOMHas eauHMLA Macchl. OTHOCH-
TEJNbHbIE aTOMHAs M MOJEKyJsipHas macchl. KonndecTBo BeliecTBa M COMHULIBI €r0 U3Me-
PEHUS: MOJIb, MMOJIb, KMOJIb. Uncno ABoraapo. MonsipHas mMacca.

ArperaTHbie COCTOSIHHSI BemlecTBa. TBeproe (KpUCTAIMYECKOE W amMoOpgHOE),
JKUJIKOE ¥ ra3000pa3HOe arperaTHble COCTOSHUS BEIECTBA. 3aKOH ABOTaIpO U €ro CIEICTBUS.
Monsipublii 00beM BemecTB B razoodpasHom coctossHud. OObeqMHEHHBIN Tra30BbId 3aKOH U
ypaBHeHue Menneneesa — Kuaneiipona.

1,2

Cmecu BCIIECTB. Pazmmaust MECXKAY CMECAMHU U XUMHUYCCKHUMU COCIUHCHUAMU.
MaccoBast © 0ObeMHasT JOJIM KOMITIOHEHTOB CMCCH..

Hemoncrpauuu. OTbITh, WUTIOCTPUPYIOIINE 3aKOH COXpaHEHHs Macchl BemectB. Habop

MOAeNIed aTOMOB U MoJieKyJl. HexoTtopele BemecTsa Koau4ecTsoM B 1 Monb. Mogenb MOJSIpPHOTrO
o0BbeMa razos.

JlaGopaTopHbie ONBITHI.

IIpakTnyeckas padora:

Konrtpoabnas padora

Camocmosmenwvnas paboma no meme

Tema 2.2. Ctpoenue
aToma

Coaep:kaHue yueOHOro MarepuaJa

1

ATOM — cJI0’KHasi yactuna. J{oKka3aTenbCTBa CIOXKHOCTH CTPOSHHSI aTOMa. KaTOIHBIE U
PEHTreHOBCKHUE JIy4uH, (HOTO3(PQEKT, paTnoaKTUBHOCTD, 3JeKTponu3. IlnaHerapHas monenb
atoma 3 .Pesepdpopna. Crpoenme aroma no H bopy. CoBpeMeHHble mpencTaBieHHsS O
cTpoeHnu aroMa. KopnyckyIsspHO-BOJHOBOM AyajiM3M YaCTULl MUKPO- MHUPA.

CocraB atomHoro siapa. HyxioHBI. NpOTOHBI M HeHTpoHBL. M30TONBI U HYKIUABL
Y cToMunBOCTS sAaEp.

1,2
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2 DJIeKTPOHHAsI 000J104Ka aToMoOB. lIoHsATHE 00 3JIEKTPOHHOH OpOWTANM M 3JIEKTPOHHOM
obnake. KBantoBble umcna: riaBHoe, opOutanpHOe (1MOOOYHOE), MArHUTHOE U CIHHOBOE.
PacripeneneHne 3J€KTPOHOB MO HEPTETHUECKHUM YPOBHSM, MOAYPOBHSAM M OpOHUTAIAM B
COOTBETCTBUU C MPUHLUIIOM HaUMeEHbIIEH dHepruy, npuHuunoM Ilaynu u npasunom I'yHaa.
DNIEeKTPOHHBIE KOHYUTYpAllMd aTOMOB XHMMUYECKHUX 3JIEMEHTOB. BaJleHTHBIE BO3MOXKHOCTHU
aTOMOB XUMHWYCCKUX 3JICMCHTOB. aﬂeKTpOHHaﬂ K.]'IaCCI/I(bI/IKaLII/Iﬂ XUMHYCCKHUX 3JIEMCHTOB: S-,
p-, d-, f-3meMeHTHI.

HemoncTpanuu. @orospdexr. Monenn opburaneii pasnudaHoit GOpMbI

JlaGopaTopHbie ONBITHI.

KonTtpoabHbie padoTsl

IIpakTnyeckasn padora:

Camocmossmenwvnas paboma no meme
Koncyabranuu

2.3. llepuoguueckuii
3aKO0H U
Hepuoanueckas
CHCTEMA XHMHYECKHX
snemenToB /1. U.
MenpeneeBa

Coaep:kaHue yueOHOro Marepuaia

OTkpbITHE NEepHOANYECKOro 3aKoHA. [IpeanoceuTky: HaKoOIIeHHE (PaKTOJIOrHYECKOro MaTepHaa,
pabdoter npenmectBeHHUKOB (M. B. [lebepeiinepa, A. D. lllankyprya, >x. A. Heronennca, JI. HO.
Meiiepa), cbesn xumukoB B Kapicpys, quunoctable kadectsa J{. 1. MenneneeBa. Otkportue [ 1.
MenneneesbM lleprnoanyueckoro 3akoHa.

Ilepuonnueckuii 3akoH u crpoeHue aroma. zoronbl. CoBpeMeHHOE MOHATHE XUMHUYECKOTIO
snemeHTa. 3akoHOoMepHOCTh 1 .Mosnmu. CoBpemeHHas (opmynupoBka Ilepuoguueckoro 3akoHa.
Ilepuoanueckas cucrema u crpoeHue aroma. PU3NUECKUN CMBICI NOPSAAKOBOIO HOMEPa 3JIEMEHTOB,
HOMEpOB Ipynnbl U nepuopaa. Ilepuonnuyeckoe M3MeHeHHE CBOMCTB 3JIEMEHTOB. pajuyca aToma,
SHEPTUM WOHU3ALMUH, JJIEKTPOOTPULATENbHOCTH. [IpUUMHBI U3MEHEHUs MEeTaNIMYeCKuX W
HEMETAJJIMUECKUX CBOHCTB 3JIEMEHTOB B TIpPyMNNaX M MEPHOAAX, B TOM YHCie OONBIINX U
cBepxOonpmmx. 3HaueHue Ilepmoamueckoro 3akoHa u IlepuompMyeckod CHCTEMBI XUMHYECKHX
sseMeHTOB .M. Menneneesa s pa3sBUTHs HAYKW U MIOHUMAaHMsI XUMHYECKOW KapTUHBI MUPA.

JlemoncTpanuu Paznuunbie BapranThl Tabmuib! [leproandeckoil CHCTEMBI XUMUYECKUX 3JIEMEHTOB
J. . Menneneea. OOpasiibl MPOCTHIX BEIIECTB OKCUAOB M rHAPOKCHIOB 3yemeHToB 111 meprona.

JlaGopaTopHbie ONBITHI.

1,2

20




IIpakTnyeckasn padora:

Konrpoabnas padora

Camocmosmenwvnas paboma no meme
Koncyabranuu

2.4. CtpoeHue
BellecTBA

Coaep:xkaHue yueOHOro MarepuaJa

MonsiTHe 0 XUMHYECKOH ¢BsI3H. THUIMBI XUMUYECKUX CBSI3€H. KOBAJEHTHAs], MOHHAs, METAJUIMYECKAst
u BojoponHasi. KoBaneHTHass XuMmuueckas CBsib. J[Ba MexaHuW3Ma OOpa3OBaHWsI 3TOH CBSI3U:
OOMEHHBIN U JOHOPHO-aKIEeNTOPHbINA. OCHOBHBIE MAPaMETPhI 3TOTO TUIIA CBSI3U: JUIMHA, MPOYHOCTD,
25 yron cBsi3W WM BaJNCHTHBIA yroj. OCHOBHBIE CBOICTBAa KOBAJCHTHOW CBSI3W: HACBILIEHHOCTD,
MOJIIPU3YEMOCTh U MPOYHOCTh. DNEKTPOOTPHUIIATEIHPHOCTh U KJIACCU(PHUKAINS KOBAJCHTHBIX CBsI3eH
M0 O5TOMY IMPU3HAKY. MOJspPHAas M HENOJspPHAs KOBAJEHTHbIC CBsA3U. [lONApPHOCTH CBS3U U
MOJIIPHOCTh  MOJIeKysibl.  Croco0 TepeKpbhIBaHMS 3JIEKTPOHHBIX oOpOuTaneli u  kiaccuukaius
KOBAQJIEHTHBIX CBSI3€H MO 3TOMY IMPU3HAKY. G- U T-CBA3U. KpaTHOCTb KOBaJEHTHBIX CBS3€Ml U
Kyiaccuukanus UX MO 3TOMY TMPU3HAKY. OAMHAPHBIC, JBOWHBIC, TPOWHBIE, MOJYTOPHBIE. THIIbI
KPUCTAJUIMYECKUX PELIETOK Y BEUIECTB C O3TUM THUIIOM CBSI3U. aTOMHbIE W MOJIEKYJIAPHBIE.
@u3nyecKkue CBONCTBA BEIIECTB C STUMH KPUCTAJIMYECKUMHU PELIETKAMHU.

Honnasi xumuueckasi cBsi3b. KpaiiHull ciy4all KOBaJEHTHOH NOJSIPHOH CBsA3U. Me- XaHU3M
00pa3oBaHUs] MOHHOW CBsI3U. MOHHBIE KPUCTAJUIMYECKHUE PEIIETKH U CBOHCTBA BEINECTB C TAKUMHU
KPUCTAJIIIAMH.

MeTtajainyeckass XxumMu4eckasi cBsisb. OCOOBI THI XMMHUYECKOH CBS3H, CYIIECTBYIO- IIUI B
MeTajuiaXx M cIiuiaBax. Ee oTinHumMs M CXOACTBO ¢ KOBAJEHTHOM U HOHHOM CBa3siMu. CBOMCTBa
METAIMYECKON CBA3U. MeTauinyeckie KpUCTAUIMYECKUE PELIETKU U CBOMCTBA BEIIECTB C TAKUMU
KPUCTAJJIAMHU.

Bopopoanas xummuueckasi ¢Bsizb. MexaHusM oOpasoBaHusi Takoul cBsisu. Ee kimaccudu- kanws:
MEKMOJIEKYJISIpHAs. U BHYTPUMOJIEKYJIAPHAsT BOAOPOAHbIE CBSI3U. MOJIEKYJIIpHBIE KPUCTAJUIMYECKHE
pelleTKNn MJisi BTOro Tumna CBA3U. DPU3HUECKHE CBONCTBA BELIECTB C BOJOPOJHOM CBS3BIO.
Buonorudeckast ponb BONOPOAHBIX CBsi3ed B OpTraHU3alMKU CTPYKTYyp Ouomnomumepos. EnunHas
MPUPOAA XUMHUYECKUX CBA3EH: HAJIUYHUE PA3JIMYHBIX THUIIOB CBA3CH B OJHOM BEIIECTBE, NMEPEXOn
OTHOT'O THIA CBSI3U B APYrOW U T. I

Kommiekcooopa3zoBanme. I[loHATHE O KOMIUIEKCHBIX COENUHEHHsIX. KOOpAMHALMOHHOE YHCIIO
KoMIUIeKcooOpa3zoBaTens. BHyTpeHHsiss U BHemHsis cdepa KOMILIEKCOB. HomeHknaTypa
KOMILIEKCHBIX coenunenuii. Ux 3HadeHue.

1,2
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HdemoHcTpanun Mojenu MoseKysd pas3JudyHON apxXuTeKTypel. Monenu U3 BO3AYLIHBIX IIAPOB
NPOCTPAHCTBEHHOT'O  PACIONIOKEHHUsT  Sp-, Sp2-, sp3- ruOpuagHeIx opOutaneit. Mogenu
KPUCTAJUTMYECKUX pereTok pasinyaoro tuna. Monenu monekyn JJHK u 6enka.

JlaGopaTopHbie ONBITHI
IIpakTnuyeckas padorta
Konrtpoabnas padora
CamocrosiTesibHAst paGoTa o Teme
KoncyabTanun

2.5. Honumepnbl

Coaep:xkaHue yueOHOro MarepuaJa

Heoprannueckue nosumepsl. llonumepsl — NpoCTBIE BELIECTBA C ATOMHON KPHUCTaJl- JIMYECKON
pELIeTKON: aJUIOTPOIHbIE BUAOM3MEHEHMs1 yriepoma (anmas, rpadut, kapOuwH, ¢yJuepes,
B3aUMOCBSI3b THOpUAM3AMH OpOHTalel y aTOMOB yriiepoAa C MPOCTPAHCTBEH- HBIM CTPOCHHEM
AIJIOTPONHBIX MOAU(UKAINI), CEJIEH M TEJUTyp LENOYeuHOro crpoeHusi. Ilomumepsl — CIIOKHBIE
BEIIIECTBA C ATOMHOH KPUCTAJUIMYECKOH PEINEeTKON: KBapl, KpeM- He3eM (IHMOKCHAHbIE COSAMHEHUS
KPEMHHUs1), KOPYHZI (OKCHI QJIOMUHHUS) U QTFOMOCHIIMKATHl (TIOJIEBbIE LITATBHI, CIIOJA, KAOJMH).
Munepans! u ropasle nopoasl. Cepa muactudeckas. MuHepanbHOE BOJIOKHO — acOecT. 3HadueHue
HEOPTraHMYECKUX MPUPOIHBIX IMOJUMEPOB B (OPMHUPOBAHMU ONHOM M3 TE€OJIOTHUECKUX O0O0JI0UEeK
3emun — JuTochepsl.

Oprannueckne nmoaumepbl. CrocoObl MX TOJYYEHUS: PEAKIMU MOJUMEPH3ALNH U peak- IHU
nonukoHaeHcauuu. CTPyKTypbl MOJUMEPOB. JUHEIHbIE, Pa3BETBIEHHBIE U MPOCTPAH- CTBEHHBIE.
CTpyKTypUpOBaHHE IOJUMEPOB. BYJKAHHU3AMsA KaydyKoB, AyOJeHHe OENKOB, OTBEP)KACHHE
NOJMKOHACHCAIIMOHHBIX 1TosiuMepoB. Kiiaccugukaius moauMepoB 1o pa3jIMyHbIM NPU3HAKAM.

HemoHcTpauun Komnekunn 1uracTMace, KaydyKoOB, BOJIOKOH, MHUHEPAJOB U TOPHBIX TMOPOI.
MuHepalibHOe BOJIOKHO — acbect — u m3aenus u3 Hero. Mogenu mojyiekyn 6enkos, JIHK, PHK.

JlaGopaTopHbie ONBITHI
IIpakTnueckas padora
Konrpoabnas padora
CamocrosiTesibHAs padoTa o Teme
KoncyabTanun

1,2

Coaep:kaHue yueOHOro MarepuaJa
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2.6. lucnepcHbie
CHCTEMbI

Ilonsitne o nucmepcHbIx cucremax. Knaccuukauusi AHCMEPCHBIX CHCTEM B 3aBHCHUMOCTH OT
arperaTHOr0 COCTOSIHHSI JUCIIEPCHOHHOHN Cpenmpl W IUCHepCHOH (as3bl, a Takke MO pasMepy HxX
gactul. [pybomucnepcHble CHCTEMBI: 3MYJIbCUH M CYCNEH3UH. TOHKOIUCIEPCHBIE CHUCTEMBI:
KOJUIOW/IHbIE (30U M T€NM) W HUCTUHHBIE (MOJIEKYJISIPHBIE, MOJEKYJSIPHO-UOHHBIE U HOHHBIE).
Opdexr Tunnansa. Koarymsiuus B kommonaabx pactBopax. CHHEpE3HC B refisix

3HauyeHHe JMCIEpPCHBIX CHCTEM B KHBOH H HEKMBOH NpHpoAe H NPAKTHYECKOH KH3IHH
YyeqoBeKa. DMYJIbCHU M CYCIIEH3MH B CTPOUTENBbCTBE, NHINEBOW M MEIULUHCKOW MPOMBIII-
JIEHHOCTH, KOCMeTHKe. bronornyeckue, MEMULIIMHCKIE M TEXHOJOTHYECKUE 30JIM. 3HAYCHHUE Telieil B
OpraHu3aluy kuBOH Marepuu. buojornyeckue, nuiieBble, METUIIMHCKHE, KOCME- THYECKHE TEJHU.
Cunepesuc kaxk (pakTop, ONpPERESIIOUMA CPOK TONHOCTH NPOAYKLIUHM HAa OCHOBE TIellei.
CBepThIBaHHE KPOBU KaK OMOJIOTMYECKHI CHHEPE3HC, €r0 3HAUCHHE.

JlemoHcTpanuu Buapl OUCIEPCHBIX CHCTEM M UX XapakTepHble Npu3Hakd. [IpoxoxneHue yda
CBETa Yepe3 KOJUIOMIHbIE U HCTUHHBIE pacTBOpPHI (3¢ dexT Tunaans).

JlaGopaTopHbie ONBITHI
IIpakTnueckas padorta
Konrpoabnas padora
CamocrosiTesibHAsE paGoTa o Teme
KoncyabTanun
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2.7. XumMH4ecKHue
peakumuu

Coaep:xkaHue yueOHOro MmarepuaJa

Knaccudukanmns XuMHYECKHX peakiuil B opraHnvyeckoi U Heopranu4decko xumuu. Ilonstue
O XUMHUYECKOW peakuuu. Peakumu, uaymue Oe3 HW3MEHEHMsT KAueCTBEHHOTO COCTAaBA BEILECTB:
aJIoTponu3anys U noMepusanus. Peakiuy, uayiue ¢ N3MEHEHHEM COCTaBa BEIECTB: O YHCIY U
XapakTepy pearupyroIiux H 00pa3yIOLIUXCs BEINECTB (Pa3JIOKEHUs, COCIUHEHMs, 3aMEIeHHs,
0o0OMeHa); IO M3MEHEHHUIO CTETEHEeH OKHUCIIEHHS 3JIEMEHTOB (OKHCINTENbHO-BOCCTAHOBUTEIBHBIE U
HEOKHUCJIMTENIbHO-BOCCTAHOBUTENBHBIE  pEakluH), 1Mo  TemioBoMy dpdexkry (3k30- U
SHAOTepMHUUECKHE), 1o (a3e (romMO- M TeTepPOreHHbIe), MO Ha- MpaBieHUIO (oOpaTUMble |
HeoOpaTHMBbIe); TIO HCIOJIb30BAHUIO KaTaiu3aropa (KaTAINTHYECKHE M HEKATaJUTUYECKHE), I10
MeXaHU3MY (paguKaJIbHBIE, MOJIEKYJIIPHBIE M HOHHBIE).

BeposiTHOCTL MPOTEKAHHSI XHMHYECKHX peakuuil. BHyTpeHHsAs 3Heprus, SHranbnus. TennoBoin
s ekt xummueckux peakuuid. TepMoxumuueckne ypaBHeHus. CTaHIapTHAs SHTANIBIHS PEAKIUi 1
obpaszoBanus Bemects. 3akoH I'. M. I'ecca u ero ciencteust. DHTpOMUSI.

Cxopoctb xumuyeckux peakuui. IlonsaTue o ckxopoctu peakuuii. CKOpocTb TOMO- H
reTeporeHHON peakuuu. DHeprusi akTupauuu. DaxkTophl, BIHSIOIHME HA CKOPOCTb XUMHUYECKOMN

1.2
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peaxuuu. [Ipupona pearupyromux Bemects. Temneparypa (3akoH Baut — [Nodda). Konuenrparms.
KaTaJ'II/ISaTOpr U KaTajJnu3. roMo- " FeTepOFeHHbIﬁ, X MEXAaHU3MBI. q)epMeHTbI, HUX CpPaBHCHUE C
HEOPTaHUYCCKUMU KaTajin3aTopamMu. 3aBUCUMOCTD CKOPOCTHU peaKL[I/IfI oT MOBEPXHOCTHU
CONPUKOCHOBEHUs PEArupyIOLINX BELIECTB.

O0parumocTs XMMH4YeCKHX peakuuii. XumuHueckoe paBHoBecHe. [loHsATHE O XMMHUYECKOM
paBHOBecUH. PaBHOBECHbIE KOHLEHTpaUMU. [[MHAMUYHOCTD XMMHYECKOrO paBHOBeCHs. DakTOphI,
BIIUSIIOIINE HAa CMEIICHWE PAaBHOBECHs KOHILICHTpALWs, NaBjeHuWe, Temmeparypa (mpuHoun Jle
[larense).

Hemounctpauuu [Ipespamenue kpacHoro ¢ocdopa B Oenblif; kucaopoaa B 030H. Moaenu OytaHa u
u3zodyrana. llomydeHne Kuciopoga W3 TEPOKCHAA BONOPOAA M BOABL, JETHAPATALUS 3TAHOJA.
Ilenouka npespaienuii P — P205 — H3PO4; cBolicTBa YKCYCHOI KUCIIOTBI;, PEaKLUU, HAYIINE C
oOpa3oBaHMEM OCajKa, ra3a U BOIbI, CBOWCTBA METAJUIOB, OKHCICHHE AJIbIETHAAa B KHUCIOTY U
cnupta B anpierun. Peakiuu ropeHus, peakuuyd 3SHIOTEpPMUYECKHE Ha IpPUMEpe peakLuu
pasnokeHus (3TaHONA, KAJTMHHON CeNUTPhI, OMXpOMaTa aMMOHUS) U SK30TEPMHUIECKHE HAa TIpUMepe
27 peakuuii coenuHeHus (oOecuBeunBaHMe OPOMHONM BOIBI U pPAcTBOpA IEPMaHraHaTa Kalus
STUJIEHOM, TallleHHe W3BECTH M Jp.). B3auMonedcTBre LIMHKA C PacTBOPaMH COJSIHOH M CEpHOM
KHCJIOT TPU Pa3HBIX TeMIepaTypax, Pa3HbIX KOHLIEHTPALMSIX COJISHOM KHCJIOTBI, passiosKeHue
MEePOKCHIA KUCJIOpOna C MOMOLIb0 okcuaa mapranma (IV), karanasel CbIpOro msica U ChIPOTO
kaprodens. BzaumoneiicTBue 1IMHKA Pa3IMYHON MOBEPXHOCTH (IIOPOLIKA, MBUIH, TPAHYJ) C KUCIIO-
Tol. Mopenp «xursimero cios». CwmemeHnue paBHoBecuss B cucrteme. Fe3+ + 3 CNS- «——
Fe(CNS)3; oMbuieHue XUPOB, peakunu 3Tepudukanny. 3aBUCUMOCTb CTENEHHU 3JIEKTPOIUTHUYECKOM
IUCCOLMALINY YKCYCHON KUCIOTHI OT pa3basnenusi. Cpasaenue croiicts 0,1 H pacTBopoB cepHOll u
CEPHUCTON KUCJIOT, MypaBbUHON U YKCYCHOM KHCJIOT;, THAPOKCUAOB JIUTHSI, HATPUSI U KaJIHsl.

IIpakTnueckast padora Peakuuu, nayuiie ¢ oOpa3oBaHHEM OCanKa, Ia3a MIH BOIBI
Konrpoabnas padora

CamocrosiTesibHAsI padoTa Mo Teme

KoncyabTanun

2.8. PactBopbl

Coaep:kaHue yueOHOro MarepuaJa

IlonsiTue o pacrBopax. Pu3uKO-XUMMUYECKas TMPUPOAA pACTBOPEHHUS U PacTBOPOB.
BsanmopeiicTBie pacTBOPUTENSE U PACTBOPEHHOro BemecTBa. PactBopuMocTth BemecTB. CriocoOb!
BBIPAKEHUsSI KOHIIEHTPALMU PAacTBOPOB. MAacCOBasi AOJs PACTBOPEHHOTO BemiecTBa (MPOLICHTHAs),
MOJIIpHasl.

Teopusi JIEKTPOJIUTHYECKON AMccOUANUM. MexaHu3M OUCCOLMALMU BEUIECTB C Pa3IUYHBIMHU
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TUMIAMH XUMHYECKHUX CBsi3el. Bkiam pycckmx yuYeHBIX B Pa3BUTHE NPEACTaBICHUN 00
BAEKTpOJUTHYECKON  aucconauuy. (OCHOBHBIE TOJIOXKEHUS  TEOPUU  DJIEKTPOJUTHUECKOHN
muccormanu. CTeneHb SJIEKTPOTUTHIECKON AUCCOLMALNH U (aKTOPHI ee 3aBUCUMOCTH. CUIIbHBIC U
cpenHue 3jeKkTponuThl. Juccounanus Boael. BogoponHusbiil nokasatens. Cpena BOIHBIX pacTBOPOB
snekTposnuToB. Peaknu oOMeHa B BOIHBIX pAaCTBOPAX 3JIEKTPOJIUTOB.

I'uaposn3 kak o0MeHHbIH mpouecc. HeoOpaTuMmblii rUApOIN3 OPraHUYECKUX M HEOPTraHMYECKUX
COCAMHEHUI M ero 3Ha4YeHHEe B TNPAKTHUECKOH AesaTeNbHOCTH denoeka. OOpaTHMBIA THIpOIH3
coneit. Ctynenvarsiii rugponus. I[lpakTuyeckoe npuMeHeHue ruaponnsa. I uapoans opraHM4ecKux
BelecTB (OENKOB, KUPOB, YIJEBOAOB, NoJuHyKjieoTnnoB, AT®) u ero Ouomorndyeckoe u
npakTuieckoe 3HaueHne. OMbuieHue XupoB. Peakius srepudukanum

HemoncTtpanun CpaBHEHHE 3JIEKTPOINPOBOAHOCTH  PACTBOPOB  3JEKTPOIUTOB. (CMelneHue
PaBHOBECHS TUCCOLMAIIMM CIAObIX KUCJIOT. WHAMKATOpBl M WU3MEHEHHE UX OKPACKH B Pa3HbIX
cpenax. CepHOkHCHBIi H (EPMEHTATUBHBIA THAPONNU3 yriueBoaoB. [ uaponm3 kapOOHATOB,
Cynb(}aToB M CHIMKATOB INEJIOYHBIX MeTaJuloB;, HuTparoB cuHUa (II) wim nwHKa, XJIopuma
AMMOHUS.

JlaGopaTopHbie ONBITHI
IIpakTnuyeckas padora
KonrpoabHas padora
CamocrosiTesibHAsE paGoTa o Teme
KoncyabTanun

2.9. OKHCOHTETbHO-
BOCCTAHOBHTEJIbHBIE
peaxkuuu.
DIeKTPOXHMHUYECKHE
npouecchI

Coaep:kaHue yueOHOro MarepuaJa

OKHuCAUTENIbHO-BOCCTAHOBUTEIbHBIE peakuuu. CreneHb OKucieHus. BoccraHosurenun u
okuciutenu. OKHUCIIEHHE M BOCCTaHOBJICHHE. BaxxHellnne OKHCIUTENM U BOCCTAHOBUTEIH.
BoccranoButenbHble  CBOHCTBA  METAUIOB —  MPOCTBIX  BemecTB. OKUCIUTENbHBIE |
BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMETAJUIOB — IMPOCTHIX BEIIECTB. BOCCTAHOBUTENBHBIE CBOICTBA
BEIIECTB, OOpa3OBaHHBIX »JJIEMEHTAMHU B HU3MIEH (OTPULATENBHON) CTENEHH  OKHUCJICHUS.
OxucnuTenbHble CBOHCTBAa BEINECTB, OOPa3OBAaHHBIX 3JIEMEHTAMU B BBICHICH (ITIOJIOKUTEIBHOM)
crernieHu okucyieHus:. OKUCITUTENbHBIE W BOCCTAHOBHUTENBbHBIE CBOWCTBA BEIIECTB, OOPa30BaHHBIX
5JIEMEHTAMHU B IPOMEXYTOUYHBIX CTENEHSIX OKUCICHUSI.

Knaccupukanusi OKHCIHTE/IbHO-BOCCTAHOBUTEJILHBIX peakuuii. Peakunn MexaroMHOro u
MEKMOJIEKYJISIPHOTO OKHCJICHUS-BOCCTAHOBJICHHs. Peakuuu BHYTPUMOJEKYJSPHOIO OKHUCJIEHUs-
BOCCTAHOBJICHHs. Peakiuu CaMOOKHCJICHHS-CAMOBOCCTAHOBIIEHUST  (IMCIIPOTIOPIIMOHUPOBAHUS).
MeToabl  COCTaBJIEHHs]  YPABHEHUN  OKHCJHMTEJbHO-BOCCTAHOBUTEJBHBIX  peakuuil. Meron
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3JIEKTPOHHOro OanaHca. BiusHue cpenbl Ha MPOTEKAHHE OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
IPOLIECCOB.

XuMHYecKHe HCTOYHHKH TOKA. JJIEKTPOIHbIE MOTCHHHANb. Psii CTaHIAPTHBIX 3JEKTPOIHBIX
MOTEHLUATIOB (3JIEKTPOXUMUYECKUI Psifl HAMPSKEHW METaJUIOB). | albBaHUYECKUE 3JIEMEHTBI U
npuHLUIBl X padoTel. CocTaBiieHHe rajibBaHUYECKUX 3JieMeHTOB. OOpa3oBaHMe rajibBaHHYECKUX
nap npu XUMUYECKUX mnpoueccax. ['aJpBaHUYECKUE 3JIE€MEHTHI, TPUMEHSIEMbIE B JKU3HU. CBUHLOBas
AKKyMYJIATOpHAst OaTapesi, HUKeIb-KaJIMHUeBble OaTaper, TOTUTUBHBIE 3JIEMEHThI

DJeKTPoJIM3 PACIVIABOB H BOAHBIX PACTBOPOB 3JeKTPoJauToB. IIpoleccel, mpoucxonsmue Ha
KaTo/le U aHole. YPaBHEHHUs 3JIEKTPOXUMUYECKUX IMPOLIECCOB. DJEKTPOJINU3 BOJAHBIX PAacCTBOPOB C
UHEPTHBIMH 3JIEKTPOJAMHU. OJIEKTPOJU3 BOJHBIX pPAaCTBOPOB C PacTBOPUMBIMH 3JIEKTPOIAMU.
IIpakTHdecKkOe NPUMEHEHUE JIEKTPOJIN3A.

JemoncTpanuun BoccraHoBlieHne nuxpomara Kamusi LMHKOM. Boccranosienue okcupa menu (II)
yriieM U BOAOpoAoM. BoccraHOBieHHME AMXpoMaTa Kalus 3THIOBBIM CIUPTOM. OKHUCIUTENbHbBIC
CBOMCTBAa a30THON KHUCIOTBL. OKUCITUTENbHBIE CBOMCTBA IuUXpomara kKajus. [ anpbBaHWYECKHE
SJIEMEHTHI U OaTapeliku. DyekTponu3 pacteopa xnopuna menu (11).

IIpakTnyeckasn padora B3zauMonelicTBue MeTaIOB C HEMETANIJIAMHU, a TaKXKe€ C pacTBOpaMH coJe
U pacTBOPaMHM KUCJIOT. B3aumMonencTsre CepHON U a30THON KHUCIIOT C MEIBIO.

IIpakTnyeckas paéora DJIEKTPOIU3 PACIIIABOB U BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB
KoHnTtpoabHo-0000malomniee 3ausiTHe M0 TeMe: XUMHYeCKHe PeaKIHH

CamocrosiTesibHAsE paGoTa o Teme

KoncyabTauun

NN N
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2.10. Knaccuduxanus
BemecTs. IIpocTeie
BeleCcTBA

Coaep:kaHue yueOHOro MarepuaJa

Kanaccudpukanusi Heopranmdyeckux semectB. [Ipocteie u crnokHble BemecTBa. OKCHIBL, HX
kimaccudpukanus. I'mapokcuapl  (OCHOBAHHMS, KHUCIOPOACOAEpIKALINE KHUCIOTHL, aM(pOTepHbIE
rugpokcunbl). Kucnortel, ux knaccupuxanums. OcHoBanus, nx kiaccudpukauus. Comu cpennwme,
KHCJIbIe, OCHOOBHBIE 1 KOMIUIEKCHBIE.

Metanabl. [lonoxkeHue METaIIOB B IEPHOANYECKON CUCTEME U OCOOCHHOCTH CTPOCHHS UX aTOMOB.
[IpocTeie BemecTBA — METAJIBI. CTPOCHHE KPUCTAUIOB M METAJUTMUECKash XUMUYECKasl CBA3b.
OO0mue ¢pusnyeckue CBOWCTBA METANJIOB U MX BOCCTAHOBUTENIbHBIE CBOWCTBA. B3aMMOICHCTBHE C
HeMeTaulaMu  (KHCJIOPOZIOM, TajJOTeHaMH, CEepoii, a30TOM, BOIOPOAOM), BOIOW, KHCIOTAMH,
pacTBOpaMH COJIeH, OPTaHMYECKUMH BEINeCTBAMH (CIUPTAMH, TajlOTeHAIKaHaMH, (EHOJIOM,
KI/IC.]'IOTaMI/I)j meJiouaMu. OKCI/II[bI u FI/II[pOKCI/II[bI METAJIJIOB. 3aBI/ICI/IMOCTb CBOI>'ICTB 9TUX
COEJMHEHUI OT CTeNeHel OKHUCJIEeHHs METAJJIOB. 3HaueHHE METAUIOB B NPHUPOJE U KU3HU
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OpPraHU3MOB.

Koppo3us merannos. [lonsatue kopposuu. Xumuueckas KOppo3us. IIEKTPOXUMHUUECKasi KOPPO3HUsL.
CriocoObl 3aIUTHl METAJIOB OT KOPPO3HH.

OO6mme crocoObl MoNMyueHus: MeTauioB. Metauibl B npupone. MeTatyprusi 1 €€ BUABL IHPO-,
THAPO- U BJIEKTPOMETAJUTYPTHS.

Hemerannsbl. Ilonoxenne HemerannoB B llepuomuueckoil cucreme, OCOOSHHOCTH CTPOEHHUS HX
aTOMOB. DJIEKTPOOTPHULATENBHOCTb. biaropognele rasel.  DJIEKTPOHHOE CTPOCHUE ATOMOB
OJIarOpONHBIX Ta30B M OCOOEHHOCTH HMX XHMHUYEeCKHX U (pusmueckux cBoiictB. Hemeramnbr —
pocTele BellecTBa. X aTomMHOEe M MOJNEKyJspHOE CTpoeHue ux. AJjuoTponus. XUMHUYECKHe
cBolicTBa HeMmeTaioB. OKHCIUTEIbHbIE CBONCTBA: B3aUMOAEHCTBUE C MeETalaMH, BOAOPOAOM,
MEHee  BJEKTPOOTPULATENbHBIMH  HEMeTa/llaMH, HEKOTOPbIMHU  CJIOXKHBIMH  BEIIECTBAMU.
BoccranoButenbHble CBOWCTBA HEMETAJUIOB B peakuusx ¢ (ropom, 29 KUCIOPOIOM, CIOKHBIMH
BEIIECTBAMH — OKHCIHUTEISIMH (a30THOM U CEPHOIN KUCIOTaMH U Ap.).

HemoncTpanun Komnekumsa «Knmaccudukamust HEOPraHWMYECKHMX  BEIIECTBY» H  0OpasLbl
npencrasuteneil kinaccoB. Komnekumsa «Knmaccudukanust opraHHUECKHUX BeELIECTB» W 00pasmbl
npencTaBuTenell KraccoB. Monenyu KpUCTAUTMYECKUX PEIleToK MeTaioB. Konneknus MeTanos ¢
pasHbIMH (PU3NYECKUMH CBOMCTBaMU. B3aumopelcTBue IUTHS, HATPUS, MarHus H JKeje3a ¢
KHCJIOPOZIOM;, IIEJIOYHBIX METAJJIOB C BOJOW, CIUPTaMH, (PEHOJIOM; [IUHKA C PACTBOPAMH COJISTHOH U
CEpHON KHCJIOT, HATPHUsSl C CEpOi; ANOMUHHS C HOAOM, JKee3a C PacTBOPOM MEIHOrO KyIopoca,
AIOMUHUSL ¢ pacTBOpoM eakoro Harpa. OKCHIbl M THAPOKCHABI Xpoma. Kopposusi MeTayuioB B
3aBHCUMOCTH OT YCJIOBHH. 3aliTa METaNIOB OT KOPPO3WH: 00pasibl «HEPIKABEEK», 3aLIUTHBIX
nokpeituii. Konnekiust pyn. DnekTpoiu3 pacTBOpoB coiell. Mopenn KpUCTAUIMYECKHX PEHIeTOK
Honma, anMasa, rpadura. Asyuorponust dochopa, cepbl, Kuciopoaa. BzaumopeiicTere Bomopona ¢
KHCJIOPOZIOM; CYPBbMBI C XJIOPOM; HaTPHUs ¢ HOIOM; XJIOpa C pacTBOPOM OpoOMHUIA KaHst;, XJIOPHOH U
CEPOBOIOPOAHOM BOMIBI, OOECIIBEUHBAHIE OPOMHOM BOZBI STHJIEHOM HJTH alleTHUJICH

1,2

JlaGopaTopHbie ONBITHI
IIpakTnueckas padora
Kontpoabnas padora
CamocrosiTesibHAsI paGoTa o Teme
KoncyabTauun

Coaep:xkaHue yueOHOro MarepuaJa
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2.11. OcHoBHEIE
KJIACCHI
HEOPraHN4eCKHX H
OpPraHHYeCKHX
coeauHeHHu

Bopopoanbie coeauHeHusi HemeTauioB. llomyueHue aMMuaka M XJIOPOBOJAOPOAA CHHTE30M H
KocBeHHO. Pusnueckue cBoiicTBa. OTHOIIEHHE K BOJIE: KUCIOTHO-OCHOBHBIC CBOMCTBA.

Oxcuapl 1 aHruApPUAbI KapooHOBBIX KUCa0T. Heconeobpasyromue u coneodpasyrone OKCHIbI.
KucnorHeie okcuapl, ux cBoiicTBa. OCHOOBHBIE OKCHIBI, MX CBOHCTBAa. AMMOTEpPHBIE OKCHIBI, MX
CBOMCTBA. 3aBHCHUMOCTb CBOHCTB OKCHIOB METQJJIOB OT CTENEeHH OKHUCJICHHS. AHTHAPUIBI
Kap6OHOBbIX KHCJIOT KaK aHaJIOTH KMCJIOTHBIX OKCHUIOB.

Kucnotel oprannvyeckne M HeopraHuyeckue. KucioTel B CBeTe TEOPUH 3JIEKTPOIUTHYECKOU
muccormanuu. Kucnorsl B cBere mpotonuTudeckoil Teopuu. Knaccuukamusi OpraHU4ecKux Hu
HeopraHmueckux kucior. OOmme CBOWCTBA KHUCIOT: B3aUMOJEHCTBHE OPraHUYECKUX U
HEOPTraHMYECKUX KUCJIOT C METaJUlaMH, OCHOOBHBIMU U aM(OTEPHBIMU OKCHIAMH U THAPOKCHUIAMH,
coisimu, oOpa3oBaHHE CIOXKHBIX 3pUpoB. OCOOEHHOCTH CBOMCTB KOHLEHTPHPOBAHHOW CEPHOH U
A30THOH KUCJIOT.

OcHoBaHust oprannyeckue u Heopranuyeckue. OCHOBaHUS B CBETE TEOPUU BJIEKTPO- JIUTHUECKOU
muccormanuu. OCHOBaHMS B CBETE NMPOTOIUTHUECKOW Teopuu. Knaccudukanms opraHMYecKHx U
HEOPTraHUYECKUX OCHOBaHUN. XHMMHUYECKHE CBONCTBA WIENOYEH M HEPACTBOPHUMBIX OCHOBAHUM.
CpoiicTBa OeCKHUCIOPOIHBIX OCHOBaHHM: aMMHaka M aMHUHOB. B3anMHOe BIIMSTHHE aTOMOB B
MOJIEKYJIE aHUJIMHA.

AM@oTepHBbIe OpraHUYecKHe U HEOPraHuYecKHe coenHeHus1. AM(POTEpPHbIE OCHOBAHUS B CBETE
NPOTOJIUTUYECKOH Teopuu. AMQOTEPHOCTh OKCHUAOB W THUAPOKCHIOB MEPEXOAHBIX METAJUIOB:
B3aUMOJECHUCTBUE C KUCIOTAMU U IIEJTOYAMH.

Comn. Knaccudukanuss wu  xummuueckue cBoHcTBa cojeil. OcoOEHHOCTHM CBOWMCTB — coeid
OpraHUYECKUX U HEOPraHMYeCKUX KHUCIIOT.

I'eneTrnueckasi cBsi3b MeKAY KJIACCAMH OPraHUYeCKHX H HEOPraHH4YeCKHX COeJIHHEeHHUH.
IIoHATHE O reHeTUYECKON CBSI3M U F'€HETHUECKUX PAaX B HEOPraHMYECKON U OPraHUYeCKON XUMUU.
Ienernueckue psapl MeTaia (Ha TpUMEpe KajblUs W JKeJie3a), HeMeTaia (Cepbl U KPEeMHHUsI),
NEePEexXONHOro 3yieMeHTa (LUHKa). | eHeTHdeckue psiibl U TeHETHYeCKas CBA3b B OPraHUYECKOH
xuMuu. EquHCTBO Mupa BelecTs

JemoncTpauun KoJuteKnu KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHAOB, AEMOHCTPALHs HX
CBOWCTB. B3anmMoneicTBie KOHIIEHTPUPOBAHHBIX a30THOH M CEPHON KHUCIIOT, a Takke pa3daBiieH-
HOW a30THOW KHUCJIOTBI C MeIbr0. Peakums «cepeOpsHOro 3epkana» il MypPaBbUHOH KHCIIOTBL
BszaumoneticTBre pacTBopa rHIPOKCHIA HATPHS ¢ KUCIOTHBIME okcunamu (okcuaoM docdopa (V)),
aMmpOTepHbIMU  TUApPOKcHAamMH  (THAPOKCHAOM  LMHKA). B3aumopeiictBue amMmmuaka €
XJIOPOBOJOPOJOM W BOJOW. AHAJOTHYHO Uil METHJaMHHA. B3anMoneicTBHe aMHHOKHCIOT C
kucjaoraMu u mejodamu. Ocymectsienne nepe- xono: Ca — CaO — Ca3(P04)2 — Ca(OH)2 P
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— P205 — H3PO4 Cu — CuO — CuSO4 — Cu(OH)2 — CuO — Cu C2H50H — C2H4 —
C2H4Br2

IIpakTnyeckas padora CsolicTBa KMCIOT U OCHOBaHUI 4
IIpakTnyeckas padora PelieHue SKCiepuMEHTAIBHBIX 3a7a4 )
CamocrosiTesibHas padoTa no reme -
KoncyabTanun 2
2.12. Xumus Coaep:xkaHue yueOHOro MarepuaJa 12
3JIeMEeHTOB
Boaopoa. /IBoiiCTBEHHOE MOJIOXKEHHUE BOAOPOAA B MEPUOAMYECKON cucTeme. M30Tomel BOmopona. 2
Tsoxenas Boma. OKHCIUTENbHBIE W BOCCTAHOBUTENbHBIE CBOMCTBa BOJAOPOAA, €ro IMOJyuyeHHe U
npuMeHeHue. Ponp Bomopona B KMBOM M HexuBOW mpupoae. Boma. Ponp BOAbl Kak
cpenoodpasyroLIero BEImecTBa KIETKU. DKOJIOTHIECKHE aCTIEKThI BOIOIOIb30BAHUS. 12
OdnemenTbl IA-rpynnbl. [l{enounbsie Meramipl. OOmasi XapakTepUCTHKA INEIOYHBIX METAJUIOB Ha ’
ocHoBaHuM nonoxeHus B Ilepuonnueckoit cucreme snemeHToB M. MenaeneeBa U CTPOEHHUS
aromoB. llonydenue, ¢(u3nueckne W XMMHUYECKHE CBOWCTBA LIEJOYHBIX MeETAJUIOB. KaTtnoHbI
IIEJIOYHBIX METAJUIOB KaK BakKHEHIAass XUMHUUecKas: opMa MX CyIIECTBOBAHUS, PErYIATHBHAS POJIb
KaTHOHOB KaJIusl U HaTpusl B skuBOH kjeTke. [IpupoaHble coequHeH s HaTpHsl U KaJlnsl, X 3HaYEHUE.
2

dnemenTbl HHA-rpynnbl. O0mast XapakTepuCTHKA IIEIOYHO3EMENbHBIX METAJUIOB U Mar- HUSl Ha
OCHOBaHMM nosiokeHus: B llepuoaumueckoii cucreme snementoB [[. M. MeHneneeBa u CTpOeHUs
aTomoB. Kanbluii, ero noiy4yenue, pusndyeckue U XUMUYECKHe CBOMCTBA. BakHelne coenMHEeHUS
KaJIbIUsl, MX 3HAYeHHe U mpuMeneHue. Kanpuwmii B mpupone, ero Ouonornyeckas poJib.

AmoMuHuA. XapakTepuCTHKa alllOMUHUS Ha OCHOBaHMM mojokeHus B Ilepuonmdeckoil cucreme
snemeHToB /1. 1. Menneneea u crpoenus aroma. [lonyuenne, pusndeckne 1 XUMHIECKHE CBOMCTBA
amomuHus. Bakselilne coeauHeHUs] alOMHUHMs, HX CBONCTBA, 3HAU€HHE U IPUMEHEHMUE.
IIpupoaHble coeqUHEHNUS ATIOMUHUSI.
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dnemenTbl IVA-rpymnei. OOmas XapakTepuCTUKa 3JIEMEHTOB 3TOH TIPYMIIbI HA OCHOBAHMM HX
nonoxeHuss B llepuonnueckoit cucreme sneMeHtoB [l M. MeHneneesa W CTpOEHUST aTOMOB.
Yraepon u ero amnorponus. CBOWCTBA aJUNIOTPOIMHBIX MOAU(PHUKALMHA Yriepona, WX 3HAYCHUE U
npuMeHeHre. OKCHIbI M THIPOKCHIBI YIJIepoja M KPEeMHMs, MX XuMmuueckue csoiictBa. Conu
YIOJIbHOW W KPEMHHEBBIX KHCJIOT, MX 3HadeHWe W mnpuMmeHeHue. IlpupomooOpasyromas poib
yIiiepona AJisi >KUBOM U KPEMHUS AJIs1 HE)KUBOU MPUPOBL.

OdnemeHTbl VA-rpynnbl. O0masi XapakTepUCTHKa 3JIEMEHTOB 3TOH TPyNIbl HA OCHOBAaHUHM HX
nonoxeHuss B llepuonuueckoit cucreme snemeHtoB [[. M. MeHneneesa M CTPOEHHSI aTOMOB.
CtpoeHne MONEKyJNbl a30Ta M aJUIOTPONHBIX Moaudukauuii ¢ocdopa, ux ¢usnvyeckue u
XUMUYECKHe CBOMCTBAa. Bonmopomubie coemuHeHust siaeMeHTOB VA-rpymmbl. OKCHUAbl a3oTra U
dochopa, coorBercTByromme uM KHCIOTBL. Comum 3Tux KucioT. CBOHCTBa KHUCIOPOAHBIX
coennHeHUi asora u ¢ocdopa, Mx 3HaueHHe u npuMeHeHne. A3orT U (docdop B mpupoxme, uX
Ouonorudeckast posib.

TI'anorensl. O0mas xapakTeprCcTUKa TaJIOTeHOB Ha OCHOBAHWW WX MOJOXeHUs B [lepuogndeckoi
cucteme syemeHToB /[, M. MeHaeneeBa U CTpOEHUsT aTOMOB. | ajOreHbl — MpPOCTbIE BEIIECTBA!
CTPOEHHE MOJIEKYJ, XUMUYECKHUE CBOWMCTBA, MOJYYCHUE U NMpUMEHeHue. BaxuHeline coennHEHUs
rajioreHoOB, UX CBOMCTBA, 3HaUeHHE U npuMeHeHue. [anoreHsl B mpupone. buomorudeckass posib
raJIOrE€HOB.

Xaabkorenbl. OOmas XapakTepUCTHKA XaJlbKOTEHOB HAa OCHOBAaHUM WX TIOJIOKEHUS B
Ilepuoanueckont cucreme snementos /. M. MeHnpeneesa u CTpoeHHMs aTOMOB. XajbKOT€Hbl —
npocTelie BemecTsa. Ayutorponus. CTpoeHHe MOJEKYJT aJUIOTPOIHBIX MOIU(UKALINI U UX CBOMCTBA.
[Tony4yenne u mprMEeHEeHNE KUCIOPOaa U cepbl. XaJIbKOTeHbl B IPUPOJIe, UX OMOJIOTHYECKast POJib.

d-Daementsr OcobenHoctu crpoeHus: atoMoB d-snemeHToB (IB-VIIIB-rpynm). Mens, IHHK, XpoM,
JKEJIe30, MapraHell Kak MPOCThIe BEINECTBA, NX (PU3NUECKHE U XMMHUYeCKHe cBolcTBa. HaxoxneHnne
STUX MCTAJUIOB B IMPUPOAEC, UX IMOJYUCHUC U 3HAYCHUC. COGI[I/IHGHI/UI d-371€eMEHTOB ¢ Ppa3iInuHbIMU
CTCIICHAMU OKMCJICHU. XapaKTep OKCUAOB U TUAPOKCHAOB 3THUX 3JJICMCHTOB B 3aBUCHUMOCTHU OT
CTENEeHU OKHUCJICHHsI MEeTaIa

Pemenne KoMOMHHPOBAHHBIX PACYETHBIX 32124

JemoncTrpanun Kowieknuu mNpOCTBIX  BEIIECTB, OOPAa30BAaHHBIX 3JIEMEHTAMH  Pa3JIMYHBIX
3JIEKTPOHHBIX ceMelcTB. Komnexumu MuHepanoB u ropHeix nopox. Ilomydenuwe anaoTpONHBIX
MomuduKamii Kuciaoponaa, cepel, pochopa. XuMHUUECKHe CBOHCTBA BOAOPOAA, KUCIOPONA, CEpBHI,
docopa, ramoreHos, yrineponma. Okcuabl cepbl, a30Ta, yrjepona, >Keje3a, MapraHma, MeOu C
Pa3INYHBIMU CTENEHSIMM OKHCJICHMS, UX CBOMCTBA. | MAPOKCHUABI Ceprl, XpPOMa, MapraHua, >Kejes3a,
MEJH, AIFOMUHUS U IMHKA, UX TIOJIyYeHHE U X MMUYECKHE CBOMCTBA.
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JlaGopaTopHbie ONBITHI
IIpakTnueckas padorta
Konrpoabnas padora
CamocrosiTesibHAs padoTa o Teme

KoncyabTanun 2
CoaepkaHue yueOHOro MarepuaJa
XumMHs1 M IPOU3BOACTBO. XUMHUECKasl IPOMBIIIJIEHHOCTh U XUMHUYECKHE TeXHOJNOruu. Crlpbe 1JIs

2.13. Xogmpelg;; ;Km“" XUMHUYECKOW MpOMBILUIEHHOCTH. Bojga B XMMMYECKOM MPOMBILUIEHHOCTH. OJHEprus s 1,2
XUMHUYECKOrO0 NpPOU3BOACTBA. HayuHble NPUHLMIIBI XUMHYECKOTO IMPOM3BOACTBA. 3allUTa
OKpyXKarolllell cpenbl U OXpaHa TpyAa NpU XUMHUeCKOM mpousBoacTBe. OCHOBHbIE CTaguu
XHUMHUY€ECKOro Mpou3BoacTBa. CpaBHEHME TPOU3BOJCTBA aMMHAaKa U METAHOJA.
Xumusl B CeJIbCKOM X03s1iicTBe. XUMHU3alUs CEJIbCKOrO X035MCTBA U €€ HalpaByieHus. Pactenus u
NOYBa, MOYBEHHBIH MOTJIOMIAOIUN KOMIUIEKC. YnoOpeHus U ux kiaccupukanuss. XUMHYECKHEe
cpeacTsa 3amuThl pacTeHuil. OTpHIATENbHBIC MTOCAENCTBUS MPUMEHEHHsI MeCTUIHAOB 1 Oopbda ¢
HUMU. XUMU3ALMs] > KHBOTHOBOACTBA.
XuMHusl M 3KoJ0orusi. XUMHUYECKOe 3arpsisHeHHE OKpyskaromiei cpensl. Oxpana ruapochepsl OT 2
XUMHYECKOro 3arpsisHeHus1. OxpaHa MOYBBI OT XMMUYECKOTo 3arpsisHeHus. OxpaHa atMoceps! OT
XUMHYECKOro 3arpsisHeHusi. OxpanHa ¢uopel U (ayHbl OT XUMHYECKOTO 3arps3HEHUS.
buoTtexHoI0THs U reHHast HH)KEHEPUs]
Xumusi 4 OBCeHEBHAS KM3Hb 4YejioBeKa. JloMainHsAs anteka. MoOwIMe U YUCTAIINE CPENCTBA.
Cpencrsa 60pbrObI ¢ OBITOBBIMH HAaCEKOMBIMU. CpencTBa JMYHONH T'MTMEHBl U KOCMETHKH. XUMHUS U
nuia. MapKUpOBKH YMAKOBOK MHINEBBIX W TMTMEHUYECKHX MPOAYKTOB M yMEHHE WX YHTaTh.
DKOJIOTHs XKWINIIA. XUMHUS U T€HETUKA YeJIOBEKa.
JdemoncTpauuun Monean mMpOU3BOACTBA CEPHOM KHUCIOTHI M ammuaka. KoJutekiusi yonoOpeHuit u
nectuiuioB. OO0pasubl cpencTB OBITOBOH XUMHUH U JIGKAPCTBEHHBIX MPETAPaTOB.
JlaGopaTopHbie ONBITHI -
IIpakTnuyeckas padorta -
Konrpoabnas padora -
CamocrosiTesibHass padoTa no reme -
KoncyabTauun 2

JK3aMeH
IIpumepHas TeMaTHKa KypcoBOM paboThI (IpOEKTa) He
npeoycmMompeno
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CamocrosTenpHas padboTa OOy4arouXcsi Hal KypCOBOM paDOTOU (IIPOEKTOM)

He

npeoycmMompeno
Bcero:
187
Pabota ¢ npenogaBaTenem
171
CAMOCTOSITEJILHAS PA00TA 00YUYAIOIIHXCS -
KOHCYJIbTALHUSA 10
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3. YCJIOBUA PEAJIMBALIIMU TPOT'PAMMBbI ANCHUTIIINHBI

3.1. Tpe6oBaHusI K MUHHMAJILHOMY MaTepPHAJIbLHO-TEXHHYECKOMY 00ecrneqyeHHIo.

Peanmmzauus nporpaMMbl TUCHHILUIHHBI TpeOyeT Hamnmuus yueOHOro kabnnera « XuMusy.

Ob6opynoBanne y4eOHOro KaOHeTA!
- IOCAJ0YHBIE MECTA MO KOJMUYECTBY O0YYarOIIUXCS;
- pabouee MeCTO IpenoaaBaTeds;
- yueOHO-HATIAHBIE TOCOOHS 10 « XUMHUIY.

Texuuueckue cpencrsa 00yUeHUs:

- MAarHUTHAsI JOCKA U MYJIBTUMEIUATIPOEKTOP.

PeakTtuser:

HNuauxaropser:

YHUBEPCAJIbHBIN

(beHongTanenHOBLIHI

METHUJIOBBIA OPAHXKEBBIN

IIpoctbie BemecTBa:

ATFOMUHUN

MeIb

0JIOBO

CBHUHEL

HKEJe30

LIUHK

cepa

Oxcuabr:

OKCHJ] MarHHsI

OKCHJ] aJTFOMUHHS

OKCHJ] IIUHKA

okcupn menu (11)

okcupn mapranua (1)

I'mapoxcuabi:

TUAPOKCHU]T ATFOMUHUS

runpokcun xenesa (110)
ruapokcun menu (1I)

TUAPOKCHU]T HATPHS

Oprannyeckue Beuecrsa:

Kpaxma

III0KO3a

caxaposa

JIaKTO3a

napadpuH

He]ThH

bopmanux

3TaHOJ

MIPOMNaHoN

OyTaHOn

TJIULEPUH

auerar Kajus

Kucnorsr:

CTE€apPHHOBAs

NaJIbMETHHOBAS

OJIENHOBAsI

OeHzoitHas
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AMHHOYKCYCHasI
YKCYyCHast
a30THas
cepHast
COJIsTHAsI
Dochartni:
docdar kanus
docdar HaTpus
dochar ammoHms
ruapodocdaT KanbIus
Cyabdartbi:
CyJib(haT a0 MUHHS
cynbdaT IIHKA
cyab(haT HUKES
cynbdart mapranua (II)
cynbdat menu (11)
cynbpart xenesa (111)
cyabdhaT aMMOHUS
CyJibhaT MarHus
cynbdaT Kaus
cyJibaT HaTpus
ruapocynbdat Kanus
bpomunasr:
Opomun HaTpus
Opomun kanus
Hoamapr:
HOOUI KaJius
KapoOonartsr:
kapOOHAT HATPHS
KapOOHAT KaJHst
KapOOHAT KaJIbLIHS
KapOOHAT MarHust
kapoonat menu (I1)
Xaopuasr:
XJIOPUA KaJust
XJIOPHUI HATPUS
XJIOPUI MarHus
xjopun xenesa (111)
xyopun Maprasna (11)
XJIOPUA ATFOMHHUS
XJIOPHU] KaJIbLIHs
XJIOPHI aAMMOHHUSI
xJjopun bapust
xyopun menu (1I)
Hurtpatbr:
HUTpPAT HATPHSI
HUTPAT KaJIHsl
HUTPAT AMMOHHUSI
HUTPAT ATFOMHHHUSI
HUTPAT KAJIbLHUS
IIpoune BemecTBa:
KaJIMI pOJaHUCTBIN
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KaJIMI XPOMOBOKHCJIBII
KaJINN XKeJIe30CUHEPOAUCTBIN
NepMaHraHat Kajuus

3.2. MapopmanuonHoe obecnedeHne 00y4eHust
Ilepeyenb pexoMeHAyeMbIX Yy4eOHbIX u3AaHuii, HHTepHeT-pecypcos,
(IT)nomoTHUTEILHOIT JIUTEPATYPBHI.

OcHOBHbIE HCTOYHUKH:
1. Taopuensa O.C. Xumus nias npodeCcCHd W CHEIUANBHOCTEH TEXHHYECKOTO
npoduits : yueOHUK 7-e m3manue M.: «Akamemwus» 2013, — 191 c.: um.
2. Tabpuwemsa O.C. Xwumma 10-11 xmacc. basoBeiii  ypoBeHb: y4e0. s
obmeoOpaszosart. yupexacHuil. — M.: [Ipoda, 2013. — 223 c.: umn.

I[OHO.]'[HI/ITeJ'lebIe HUCTOYHUKH.

1. HpsuxoB I1.H. Tector. Xuvusa. 8-11 ki — M.: «Omuammy», «M3gatensctBo ACT»,
2009. — 224c.

2. 3aHuMmarenbHas XUMHsS Ha ypokax B 8-11 knaccax: TeMaTHYeCKHE KpPOCCBOP.BI
/coct. O.B. N'ammukuna. — Bonmrorpan: Yuutens, 2009. — 119¢.

3. Opranmueckas xumus. 10-11 xmaccel. 3aHUMATETHHO O TOJIMMEPAaxX /aBT.-COCT.
O.E. Mensenesa. — Bonrorpan: Yuurens, 2009. — 151c.

4. Opranndeckas xumusa. Bech mikonmpHbIN Kype B Tabmuax /Coct. C.A. JIuTBuHOBA,
H.B. Mankesuu. — MuHnck: CoBpeMenHas mkona: Kysema, 2009. — 400c.

5. Ilporpammuo - mMeToamueckue matepuaisl. Xumusa: Cpenssas mkoma. 8-11 i/
Coct C.B. Cymaroxun — M.: JIpoda, 2009. — 192c.

6. Cyposuesa P.ILm nap. 3amanus 1o XUMHH IS CaMOCTOATEIRHOM PadOTHI
yuammxcs: [locooue mns yuureneit. — M. [lpocsemenne.2009 — 191¢

7. Xwumus. Herpagumimonnsie ypoku. 8-11 kmaccer /ABt.-coct. C.}O. UrnareeBa. —
Bogrorpan: Yuurens, 2009. — 72c¢.

8. Xummsa. [lpaktukym mo obOme#t xumun. 10-11 xmaccer / coct. HU. Tynuna. —
Bogrorpan: Yuurens, 2010. — 172¢.

9. Xomuenko U.I'. Pemenwne 3amay nmo xumuu. — M.: OO0 «M3parensctBo HoBast
BoiHa» : M3paTens Ymepenkos, 2010 — 256¢.

KOMl'lblOTeprle NMpe3¢HTali K YpOoKaM XUMHH

1. benkwu.

2. Kayuyku.

3. HykieMHOBBIE KUCTOTBL.

4. ITpupoiHBIE HCTOYHUKH YTIIEBOAOPOAOB.

5. Texnuka 0€30MaCHOCTH B KAOMHETE XUMHH.
6. YTeBoabl.

7. Menpenees — ucTuHHBIM naTpuoT Poccum.
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8. Umenem MeHeneesa Ha3BaHHL. . .
9. MeTajuibl B )KU3HEAEATEILHOCTH YEJIOBEKA.

10.
I1.
12.
13.
14.

15

duznyeckue CBONMCTBA METAJLIOB.
CrnocoOw1 monyuenus Metauio. Kopposwsi.
[IpenenbpHbIE YIIIEBOIOPOIHL.

AJKeHBI.

AJKHHBI.

. AMHUHBI.
16.
17.
18.
19.
20.

Cnuptsl

I'maponus coneii.

Bunab! nzomepun.

OcHOBHbIE CBE/IEHUs1 O CTPOEHUU aTOMa.
CKopOoCTh XMMHUYECKUX PEaKLIUM.
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4. KOHTPOJb W OILEHKA PE3VJLTATOB OCBOEHUS
JUCHUATLINHBI

Konumpons u ouenka pesyiomamos 0cC60eHUus OUCYUNIUHBL OCYUeCMBIAEemCs
npenooasamesieM 6  npoyecce  NpPoGeOeHUs  NPAKMUYECKUX — 3ausmuii U
Jabopamopuuix pabom, mecmuposanusl, d Mmakice BbNOJIHEeHUs 00VYAIOUUMUCS]
UHOUBUOYANBHBIX 3A0ANHUTL, NPOEKMOG, UCCIE008AHU.

Copnepsxanne oOyueHHs XapakTepHUCTHKA OCHOBHBIX BUAOB NEATEIBHOCTU CTYJEHTOB
(Ha ypoBHE y4eOHBIX IEHCTBHIA)
Baxneiimne xumuyeckue YMeHue n1aBaTh ONpenesieHue U ONepupoOBaTh
MOHATUSA CJIEeNYIOIUMHA XUMUYECKUMU MOHATUSIMU. BELIECTBO,

XUMHYECKHUI 3IEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE
aTOMHAas ¥ MOJIEKYJISIpHAsI MACChI, HOH, aJJIOTPOIHS,
U30TOIbI, XUMUYECKAs! CBSA3b, SJIEKTPOOTPHULIATEIBHOCTb,
BAJICHTHOCTb, CTEIIEHb OKHCJICHHUS, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIH 00BEM ra3000pa3HbIX BEIIECTB, BEIECTBA
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI,
ANEKTPOJIUT U HESJIEKTPOIIHT, HJIEKTPOIUTHYECKAs
AMCCOLMALINS, OKHCIHUTENb 1 BOCCTAHOBUTEJb, OKUCICHUE U
BOCCTAHOBJICHHE, TETUIOBON 3(PEKT peakiyu, CKOPOCTh
XUMHYECKOW peakiiu, KaTalnu3, XUMUYeCKOe PaBHOBECHE,
yIJIePONHBIN CKeNeT, (yHKIMOHATIbHAS [PYIINa, H30MEpHs,
T'OMOJIOTHSI

OcHOBHbIE 3aKOHBI XUMUU DopMyJIHUpOBaHHE 32KOHOB COXPAHEHUS! MAacChl BEIECTB U
MOCTOSIHCTBA COCTaBa BEIEeCTB. Y CTAHOBKA MPUYMHHO-
CJIEICTBEHHON CBSA3U MEXAY COJep KaHUEeM 3TUX 3aKOHOB U
HAIMCAaHUEM XUMUYECKUX (POPMYJI 1 ypaBHEHHUH. Y CTaHOBKA
3BOJIFOLIMOHHON CYLIHOCTH MEHJENEEBCKON U COBPEMEHHOU
bopmynupoBok nepuoaudeckoro 3akona /. . Menneneesa.
OObsicHeHHe (PU3MUECKOTO CMBICIIA CHMBOJIMKHU
MEPUOANYECKOHN TabIHUIbl XUMHYECKUX dieMeHToB J1. U
MenpeneeBa (HOMEPOB 3JIEMEHTA, EPUONIA, TPYIIIIbI) U
yCTaHOBKA MPUYMHHO-CJIECTBEHHON CBA3U MEXIY
CTPOEHHEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHHs CBONCTB
3JIEMEHTOB U 00pa30BaHHBIX UMH BELIECTB B MEPHOAAX U
rpymnmnax. XapakTepUCTHKA JIEMEHTOB MaJIbIX M OOJIBIINX
MEepPUOJIOB MO UX NojoxeHuro B [leprnoguueckoit cucreme /1.
H. Menneneena

OcHOBHbIE TEOPUH XUMUU YcTaHOBKA 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX BELIECTB OT
CTPOEHHS aTOMOB O0PA3YIOLINX UX XUMHUYECKUX 3JIEMEHTOB.
XapakTepUCTUKA BAXKHEHIINX TUIIOB XUMUYECKUX CBSI3€M U
OTHOCHUTEJIBHOCTH 3TOH THIonoruu. O0bsicCHeHne
3aBHCHUMOCTH CBONCTB BEIIECTB OT UX COCTaBa U CTPOEHUS
KPUCTAIMYECKUX peueTok. @opMyInpoOBKa OCHOBHBIX
MOJIOXKEHUIN TEOPHUH 3JIEKTPOJUTUIECKON AUCCOLUALINYI U
XapaKTEPUCTHKA B CBETE 3TON TEOPUHU CBONWCTB OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX coenuHeHui. @opMyInpoBKa
OCHOBHBIX MOJIOXKEHUN TEOPUU XUMUYECKOTIO CTPOCHHUS
OPraHUYEeCKUX COCIMHEHHUMN U XapaKTEPUCTUKA B CBETE STOU
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TeOpI/II/I CBOI>'ICTB OCHOBHBIX KJIAaCCOB OpFaHI/ILIeCKI/IX
CcOoeqUHEeHUN

Baxkueiinue BeliecTsa 1
MaTepUaIbl

XapakTepHuCTHKa COCTaBa, CTPOSHUS], CBOMCTB, TOJTYUEHUS U
npuMe- HeHus BakHermnx metasuios (IA u 11 A rpynm,
ANFOMUHUS, JKeJle- 33, & B €CTECTBEHHO-HAYYHOM npoduiie u
HEKOTOPBIX d-3JIEMEHTOB) U X COSIUHEHH.
XapakTepUCTHKa COCTaBa, CTPOEHUS], CBOMCTB, MOJTYyUEHHUS U
npuMe- HeHus BakHermnx Hemerawios (VIIL A, VIIA, VIA
TPYII, a Takke a3ota u Gocdopa, yriepoaa U KPeMHHU,
BOZIOPOJIA) U MIX COEAMHEHUH. XapakTepUCTHKA COCTABA,
CTPOEHHMSI, CBOMCTB, MOJYYEHUsI U TIPHMe- HEHHsI BAKHEHIIIX
KJIACCOB YTJIEBOAOPOAOB (AJIKAHOB, LIUKJIOATIKAHOB, AJIKEHOB,
AJIKIHOB, aPEHOB) U UX HanOOJiee 3HAYNMBIX B
HApPOIIHOX O35IICTBEHHOM IUIAHE MPEICTaBUTEICH.
AHanoruvHasi XapakTeprCTHKA BaXKHEHIINX MPEeICTaBUTENeH
APYTUX KJIACCOB OPTaHMYECKUX COCAMHEHUI: METaHOJA U
3TAHOJA, CIIOKHBIX 3(UPOB, JKUPOB, MBUI, aJIbICTHIOB
(bopmanbaernnos u amerajgbaeruaa), KETOHOB (aleToHa),
KapOOHOBBIX KUCIIOT (YKCYC- HOH KHUCJIOTBI, Il €CTeCTBEHHO-
HAY4YHOTO NMPOQUIIS MPENCTaBUTE- JIEH APYTrUX KJIACCOB
KHCJIOT), MOHOCAXapHI0B (TJIFOKO3bI), THUCAXAPUIOB
(caxaposbl), MoHMCaxapuaoB (Kpaxmasia v HeJUTIOJIO3bI),
aHWJINHA, AMHUHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH, KAYIYKOB, IJIACTMACC

XUMHUECKUH S3BIK U
CHUMBOJIMKA

Hcnonp3oBanue B yueOHON U MpodecCHOHANBHOM
NesTeNbHOCTH X UMUYECKUX TEPMHUHOB U CUMBOJIMKH.
HaspaHne n3y4eHHBIX BELIECTB 10 TPUBUAIBHON UIIN

MEXAYHAPOAUECKUX PEAKIIUI

XUMHUYECKUE PEAKLIUU

OO0mbscCHEHNE CYITHOCTH XMMUYECKHUX POLIECCOB.
Knaccudukanms XUMHYECKUX PEAKIIH MO Pa3InYHbIM
MIPU3HAKaM: YHMCIY U COCTABY NMPOIYKTOB U PEareHToB,

terioBoMy 3¢ dekTy, HanpaBieHUIo, Ga3e, HATUTIHIO
KaTajanu3aTopa, U3MEHEHHIO CTENEeHEeH OKUCIIEHUS 3JIEMEHTOB,
00pasyrommx BemecTa. Y CTAaHOBKA MTPU3HAKOB OOIIEro U
Pa3JIMYHOIO B TUIOJIOTMU peakLuil 1l HEOPraHUIeCKOH 1
opranndeckoit xumnn. Kiaccudumukanms BemecTs u
MIPOLIECCOB C TOUKU 3PEHUS] OKUCIIEHUA-BOCCTAHOBJICHMUSI.
CocraBneHue ypaBHEHUN PEaKLUN C TOMOIIBIO METO/IA
37eKTpOHHOTrO OanaHca. OObsiCHEHNE 3aBUCHMOCTH CKOPOCTH
XHUMHUYECKON peakLuy U MOJIOXKEHUs XUMHUYECKOTO
PABHOBECHSI OT Pa3IMIHBIX (PaKTOPOB

XUMHUYECKUN HKCIEPUMEHT

BrInonHeHne XUMHUYECKOI0 SKCIEPHUMEHTA B IIOJTHOM
COOTBETCTBUHU ¢ MpaBmiiamMu Oe3onacHocTu. Habmonenue,
(buKcaIus ¥ OMUCaHUE PE3yIbTATOB MPOBEIECHHOTO
DKCIIEPUMEHTA

Xumunueckast nHGoOpMa- 1us

IIpoBeneHne cCaMOCTOSTETPHOTO TIOUCKA X UMHYECKOM
UH(pOPMALIUHU C UCTIOJIb30BAHUEM PA3JINIHBIX HCTOUHHUKOB
(Hay4HO-TIONYJIIPHBIX U3AHUH, KOMIIBIOTEPHBIX 0a3 NaHHBIX,
pecypcoB MuTeprera). Ucnonb30BaHne KOMITBIOTEPHBIX
TEXHOJIOTUH U1 00padOTKH U Iepenayn XUMUIECKOH
UH(pOPMALIUK U €€ IPENCTABJIECHHsI B pa3- JHUHBIX popmax

PacueTsl mo XUMHUYECKUM

Y cTaHOBKA 3aBUCUMOCTH MEKJY Ka4UeCTBEHHON U
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dbopMysiaM U ypaBHEHHUSIM

KOJIMYE€CTBEHHON CTOPOHAMH XUMUYECKUX OOBEKTOB U
npoIIecCOB. PerlieHne pacueTHbIX 33724 M0 XUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM

[Ipodunsroe 1 podec-
CHOHAJIbHO 3HAUYNMOE
coziep KaHie

OO0mbsicHEHNE XUMUYECKUX SBJICHHH, IPOUCXOMSIIUX B
npupoze, ObITy 1 Ha npoussozacTee. Onpenenenne
BO3MOJKHOCTEH MPOTEKAHUSI XUMUUYECKUX NPEBPALICHUN B
paznuuHbIX ycnosusax. CoOmoaenne npaBui 5KOJIOTHIECKU
rpaMOTHOrO MOBEAEHUs B OKpykaroweil cpene. OueHka
BJIMSIHUS] XUMUYECKOTO 3arpsi3HEHUs] OKpY Karo1lel cpeapl Ha
OpTraHU3M ueJIoBeKa U APyrue KUBble OPraHU3MBI.
Cobnronenne npasun 6e30MacHOr0O 0OpaIeHusi ¢ TOPIOYUMHU
U TOKCUYHBIMHU BEIECTBAMH, JJAOOPATOPHBIM
obopynosanuem. [TonroroBka pacTBOpOB 3a1aHHOMN
KOHLIEHTPALUH B OBITY U Ha pon3BoAcTBe. Kputndeckas
OLIEHKA IOCTOBEPHOCTH XUMHUECKOH HHPpOpPMALIUH,
MOCTYNAOIIEH U3 Pa3HBIX HCTOYHUKOB
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