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Il1anuMpyemble pe3yJabTaThl H3YUEHUS V‘lCﬁHOFO npeaMerTa « XuMHUsD) :

JIMYHOCTHBIE Pe3yJIbTaThI:

B LIEHHOCTHO-OPUEHTALIMOHHOM c(epe — BOCIIUTAaHNUE YyBCTBA TOPAOCTU3A
POCCUHCKYIO XUMUYECKYIO HAYKy, TYMaHU3Ma, LIEJIEyCTPEMIICHHOCTH;

B TPYJOBOM cpepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JlajbHEHIIEH
o0pa3oBaTeIbHON TPACKTOPHH;

B MIO3HABATENbHOMN chepe — yMEHUE YIpaBisATh CBOEH NO3HABATEIBHOM
NEATEIBHOCTBIO.

MeTanpeaMeTHbIMH pe3yJbTATAMH OCBOEHUSI BHIMYCKHUKAMH OCHOBH O
IIKOJIbI MIPOrpaMMbl 110 XMMUH SIBJISIKOTCH:

MCIOJIb30BaHNE YMEHUI U HABBIKOB PA3JIMYHBIX BUJIOB TO3HABATEIHHOM
JeSITeNbHOCTH, TPUMEHEHUE OCHOBHBIX METOJIOB MMO3HAHUS (CHCTEMHO-
MH(GOPMAIIMOHHBIN aHAIN3, MOJIETTUPOBAHUE) JUISl U3yUEHUS PA3TUYHBIX CTOPOH
OKPY’KAIOIIEH IEMCTBUTEIBLHOCTH;

UCIOJIb30BaHNE OCHOBHBIX HHTEIUIEKTYaJIbHBIX ONepaluii: popmyaupoBaHue
TUIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHHE, 000011IeHNe, CUCTeMaTH3alusl, BbISIBICHUE
IPUYUHHO-CJICICTBEHHBIX CBSI3€H, TOMCK aHAJIOTOB;

yYMEHHE T€HEPUPOBATh UJIEU U OINIPENENATh CPEACTBA, HEOOXOJUMBIE [T MX
peanusanuy;

YMEHHUE ONpEAEATh LeNIN U 3a7auu AesITeIbHOCTH, BEIOUPATh CPEJICTBA PeaTu3alluu
LIEJIU U IPUMEHATH UX Ha MPAKTHUKE;

HCIIOJIb30BaHUE PA3IUYHBIX HCTOUHUKOB HH(OpMaLlUK, TOHUMaHHE 3aBUCUMOCTH
coJiepkaHusl 1 GOPMBI IIpe/ICTaBICHNUs HH(OPMALIMU OT 1eJIed KOMMYHUKAlUU 1
aapecara.

B o0s1acTi IO3HABATEJIBHBIX Pe3yJ1bTATOB 00pPa30BaTe/IbHOE YUpPEKACHUE

o01iero o0pa3oBaHus NMPeAOCTABJIAET YYEHUKY BO3MOKHOCTh HA CTyNIEHH
cpeaHero (MoJHOro) 001ero 00Pa3oBaAHUNA HAYYHUThCSH:

AaBaTb OIPCACICHUA HAYYHBIM ITIOHATHAM,



OMUCHIBATH IEMOHCTPAIMOHHBIC U CAMOCTOSTEIIBHO MPOBOAUMBIE IKCTIEPUMEHTHI,
WCIIONB3YS JIJISl 3TOTO €CTECTBEHHBIN (PYCCKUM) SI3bIK U SI3bIK XUMUHU;
OMUCHIBAThH U PA3InYaTh U3yYCHHBIC KJIACChl HEOPTaHUUECKUX U OPraHUYECKUX
COCIMHEHUMN, XUMUYECKHUE PEaKIINH;
KJ1IacCU(UIIUPOBATH N3YUCHHBIE OOBEKTHI U SIBJICHUS;
HaOJII0/1aTh IEMOHCTPUPYEMBIE U CAMOCTOSITEILHO TTPOBOIMMbBIE OIIBITHI,
XUMHUYECKHE PEaKINK, MPOTEKAIOIIUE B IPUPOJIE U B OBITY;
JienaTh BEIBOBI M YMO3AKIIOUCHUS U3 HAOJIOACHUMN, N3YUEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEN, MPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB MO AHAJIOTUHU
CO CBOMCTBaMH M3YUYECHHBIX;
CTPYKTYpUPOBATh U3YUCHHBIN MaTepua;
UHTEPIPETUPOBATH XUMUYECKYIO HH(DOPMAIIHIO, TTOTYUYEHHYIO U3 IPYTUX
UCTOYHUKOB;
OMUCHIBATh CTPOEHUE aTOMOB A1eMeHTOB [-IV neprnoaoB ¢ ucnonb30BaHUEM
AIIEKTPOHHBIX KOH(PUTYypaIMii aTOMOB;
MOJENHNPOBATH CTPOECHUE MPOCTEUIINX MOJIEKYJ HEOPTaHUUYECKUX U OPTaHUUECKUX
BEILECTB, KPUCTAIIOB;
IIpeaMeTHBIE pe3yabTaThI:
BpInyCKHMK HAYy4YHUTCH:
® packpeiBaTh Ha TNpPUMEpPAX poOJIb XUMHH B (OPMHPOBAHUU COBPEMEHHOM
HAy4YHOU KapTUHBI MUpPA U B MIPAKTUUECKOMN JIESITEIIBHOCTH YETIOBEKA;
® JIEMOHCTPUPOBATh HAa MPUMEPAX B3AUMOCBS3b MEXKIY XUMHEH W APYrUMU
€CTECTBEHHBIMU HAYKAMU;
® packpblBaTh Ha IMpPUMEpPaxX TMOJOKEHUS TEOPUM XUMHUYECKOTO CTPOCHUS
A.M. bytneposa;
e moHuMaTh ¢u3udeckuii cMmbich Ilepuomamdeckoro 3akona JI.M. Menaeneesa u
Ha €ro OCHOBE OOBSCHSTH 3aBUCUMOCTH CBOWCTB XMMHUYECKUX DJIEMEHTOB H

O6paSOBaHHBIX HMH BCHICCTB OT JJICKTPOHHOI'O CTPOCHUA aTOMOB;,



OOBSICHSIT ~ MPUYMHBI ~ MHOrooOpa3usi  BEIIECTB HAa OCHOBE  OOMIMX
MpeCTaBICHU 00 UX COCTaBE U CTPOCHUU;

MPUMEHSITH TMpaBUJia CUCTEMATUUECKOW MEXIyHapOJHOW HOMEHKJIATYpPhl Kak
CpeACTBa pa3InyeHus U UACHTU(HUKAIIUUA BEIIECTB 10 UX COCTaBY U CTPOCHHUIO;
COCTaBJISITb MOJICKYJISIPHBIE U CTPYKTYpHBIE (POPMYIIbI OPTaHUUYECKUX BEIIECTB
KaK HOCHUTEJIeM HH(pOpMAIlMd O CTPOCHUM BEIIECTBA, €ro CBOWCTBaX U
MPUHAJIC)KHOCTH K ONIPEACICHHOMY KJIacCy COCIMHEHUMN;

XapaKTepU30BaTh OpPraHUYECKHE BEIIeCTBa IO COCTaBY, CTPOCHUIO W
CBOMCTBaM, yCTaHABJIMBATh MPUYUHHO-CJICJICTBEHHbBIC CBS3U MEX]Y JaHHBIMU
XapaKTePUCTUKAMU BEIIECTBA;

MPUBOAUTL MPUMEPHl XUMHUYECKUX PEAKIUH, PaCKPHIBAIOIIUX XapaKTePHbBIC
CBOMCTBA THUIUYHBIX TMPEJICTABUTENICH KJIACCOB OPraHWYECKUX BEIIECTB C
EJbI0 UX UISHTU(PUKAIIUU U 00BSICHEHUS 00JIaCTH MPUMEHEHUS;
IPOTHO3UPOBATH BO3MOXHOCTh MPOTEKAHUS XUMHUYECKUX PEaKIMii Ha OCHOBE
3HAHUM O THUMAX XUMHUYECKOM CBSI3M B MOJIEKYyJaX pEareHToB U UuX
PEaKIUOHHOM CIIOCOOHOCTH;

UCIIOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUHM ¥ XUMUUYECKHX CBOMCTBAX BEIECTB
7utst 6€30MacCHOT0 MMPUMEHEHHUS B MPAKTUYECKON IEATeIbHOCTH;

OPUBOIUTH  TPHUMEPHl  MPAKTHYECKOTO  KCMOJB30BAHUS  MPOAYKTOB
nepepaboTku HE()THU U MPUPOTHOTO Ta3a, BHICOKOMOJIEKYISIPHBIX COCTUHEHUN
(MONMMATUIIEHA, CHHTETUYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

IPOBOJIUTH OMBITHl MO PACMO3HABAHUIO OPraHMYECKUX BEILIECTB: TIULEPUHA,
YKCYCHOM KHCIIOTBI, HEMPEAEIbHBIX KUPOB, TJIFOKO3bI, Kpaxmaia, OEJIKOB — B
COCTaBE MHUILIEBBIX MPOAYKTOB U KOCMETHUYECKUX CPECTB;

BJIAJETh MpaBUIaMU M MpueMamMu 0Oe30macHOil paboThl C XUMHUYECKUMU
BEIIECTBAMU U J1a0OPaTOPHBIM 000PYIOBAHHUEM;

YCTaHABJIMBATh 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOW pEaKIUU U CMEILICHUS
XUMHUYECKOTO PABHOBECHUSI OT Pa3UYHBIX (PAKTOPOB C LEJBIO OMNpeeiIeHus

OIITUMAJIBHBIX YCJIOBI/Iﬁ IMPOTCKAaHUA XUMHUUYCCKHUX IIPOLHCCCOB;



MIPUBOJIUTH MPUMEPHI TUAPOIIN3a COJICH B MIOBCETHEBHOM KMU3HU YEIOBEKA,;
MIPUBOJIUTH MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIX PEAKITHI B IPUPO/IE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U )KU3HEACATEIBHOCTH OPTaHU3MOB;
NPUBOJIUTH TPUMEPhl XUMHUYCCKHUX PEAKIHMA, pPACKPHIBAIOIIHUX  OOIIHE
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIOB;
NPOBOJIUTH PAacyeThl HA HAXOXKJCHHE MOJEKYJISIPHON (OPMYIBI YIIeBOAOPOIA
10 MPOAYKTaM CTOPAaHHS W IO €r0 OTHOCHUTEIHHOW IUIOTHOCTH M MacCOBBIM
JIOJISIM DJIEMEHTOB, BXOSIINX B €r0 COCTaB;

BJIQJICTh TpaBUJaMU O€30MacHOr0 OOpalIeHUs C C€AKAMH, TOPIOYMMH H
TOKCUYHBIMH BEIIIECTBAMH, CPEJICTBAMH OBITOBOW XUMUWU;

OCYIICCTBIISITh ~ MOWUCK  XMMHYECKOW  HMH(pOpMAlMM 1O  Ha3BaHHSIM,
UACHTH(PUKATOPAM, CTPYKTYPHBIM (hOpMYJIaM BEIIECTB;

KPUTHUYECCKH OIICHWBATh M HMHTEPIPETUPOBATh XMUMHYECKYH HH(OpMaIuio,
COJIEPIKAIIYIOCS B COOOIICHHUSAX CPEACTB MacCOBOW WH(pOpMAIMHU, pecypcax
WHTepHeTa, HAyYHO-TIOMYJSPHBIX CTaThIX C TOYKH 3PEHHS] €CTECTBEHHO-
HayYHOH KOPPEKTHOCTH B IEISIX BBIABJICHUS ONIMOOYHBIX CYXKICHHHA |
dbopmMupoBaHuss COOCTBEHHOM MO3UIINH;

NPEJCTABIIATh IYTH PEIICHUs TJIO00AIBHBIX MPOOJIeM, CTOANUX Tepen
YEJIOBEUYECTBOM: IKOJOTUICCKUX, SHEPTETHIECKHUX, CHIPHEBBIX, H POJIb XUMHUH B

pEIIeHNH dTUX TTPoOIIeM.

BI)Il'lyCKHI/IK MOJYYHUT BOSMOKHOCTD HAYIUHUTBLCH:

WUTFOCTPUPOBATh Ha TPHUMEPAaX CTAHOBJICHHUE W SBOJIONHIO OPraHUYECKOU
XMMHUHU KaK HAyKW Ha Pa3IMYHbIX HICTOPUUSCKUX ATalax €€ Pa3BUTHS;
UCITOJIB30BaTh METOJbI HAYYHOTO TIO3HAHMS IPU BBHIIOJHCHUH IPOCKTOB W
yu4eOHO-HCCIIEIOBATENIbCKUX  33/lad MO0 HM3YyYEHHUIO CBOWCTB, CIOCOOOB
MOJIYYCHUS M PACIIO3HABAHHS OPTaHUYSCKUX BEIIECTB;

OOBSICHATh TMPHUPOAY H  CIOCOOBI OO0pa30BaHHWS XUMHUUYSCKOW  CBS3U:
KOBaJEHTHOW  (TOJISIPHOM,  HEMOJAPHOM),  HOHHOW,  METaJUIMYECKOM,

BOJIOPOJTHOM — C LIEJIBIO ONPECIICHUS] XUMUUYECKOW aKTUBHOCTH BEIIECTB;



® YCTaHABJIMBATh T€HETUYECKYIO CBA3b MEXKY KJIaCCaMU OPTAHUYECKHUX BEILECTB
1U1s1 0OOCHOBAaHUS MPUHIMIHAIBHON BO3MOKHOCTH MOJYYEHHS] OPraHUYECKUX
COCIMHEHUH 3aJaHHOI0 COCTaBa U CTPOCHUS,

® yCTaHaBJIMBaTh B3aUMOCBS3M MEXIy (aktaMu M Teopued, NPUUYUHOU U

CICACTBMEM TMpHU aHAIM3E TMPOOJEMHBIX CHTyalludi W  00OCHOBaHUU

IIPUHUMACMBIX pGI]_IeHI/Iﬁ Ha OCHOBE XMMMUYECKUX 3HAHUM.

dopmMaMu TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH O6V‘IaIOH_II/IXC$I SABJIATOTCA .

DopMbI IUCBMEHHOUN IIPOBEPKU:
- MUCbMEHHAas MPOBEPKA - 3TO MUCbMEHHBIN OTBET O0YYAIOIIETOCsl HA OJIMH WU
CUCTEMY BOIIPOCOB (3a1anuii). K muCbMEHHBIM OTBETaM OTHOCATCSA: IOMAIITHHE,
IPOBEPOYHBIE, KOHTPOJIbHBIE, TA00pATOPHBIE, MPAKTHUYECKHE, TBOPUECKUE PAOOTHI;
NUChMEHHBIE OTBETHI Ha BOMPOCHI TeCTa; pedepaTsl, 3cce, CHHKBEHH, MMCbMEHHbIE
OTYETHI O HAOJIIOIEHUSIX. .

DopMBbI YCTHON MPOBEPKU:
- YCTHas IPOBEPKa - 3TO YCTHBIM OTBET 00YYAIOUIErocs Ha OJUH W CUCTEMY
BOMPOCOB B (hopme pacckasza, Oecesbl, coOeceJoBaHMs, 3a4eT, UTpa U IPYroe.
KoMOuHupoBanHast mpoBepKa MpenoaracT CoueTaHUE MUChbMEHHBIX U YCTHBIX
¢dbopM TIPOBEPOK.
[Ipu mpoBeeHNU KOHTPOJIS Ka4eCTBA OCBOCHUS COJIEPKaHUS yUEOHBIX IIPOrPaMM
00y4YarommXcs MOTYT UCIOJIb30BATHCS HH()OPMAITMOHHO - KOMMYHHUKAIIHOHHbIE

TCXHOJIOI'HH.



10xaacc (6849; 24. B HEJIEIIIO)

Teopust XUMHMYECKOr0 CTPOeHHMSI Opranumyeckux coeaunenuii. Ilpupona
XHUMHYECKHUX CBsI3ei

Opranunueckue Bemectsa. [1osBIIEHNE W pa3BUTHE OPraHUYECKOW XMMHUU KakK
HayKu. XHMHUYECKOE CTPOCHUE KaK MOPAJOK COEAUHEHHUS aTOMOB B MOJIEKYJIE
COTJIACHO WX BAJIEHTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMUUYECKOTO CTPOCHUS
Oprann4eckux coeauHeHud A.M. bytnepoBa. YriepoaHblil CKEJIET OpraHUYecKOn
MOJIeKyJibl. KpaTHOCTh XMMHYECKOW CBSI3U. 3aBUCUMOCTb CBOMCTB BEILECTB OT
XUMHUYECKOrO CTpoeHHsi MoJekyn. M3omepus wu  uzomepnl. [loHarue o
dbyHkuronanpHOM rpynme. [IpuHIUNbE K1accupuKauu OpraHuuYeCKuX COeIUHEHUN.
Cuctematuyeckass MEXAyHApOJHAs HOMEHKJIATypa W NPHUHIUIIBI 00pa3oBaHUs
Ha3BaHUN OPraHUYECKUX COCTUHECHUM.
MecTo 1 3HaU€HHE OPraHUYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
YriaeBogopoabl

[Ipenenvubie  yrineBogopoasl (ankanbl). CTpoeHHE MOJEKYJbBI MeTaHa.
'omonornuecknii psx  ankaHoB. ['omonmoru. MexayHapoaHas HOMEHKIIATypa
OpraHWYecKuX BellecTB. M3omepusi YriaepoJHOro CKejeTa. 3aKOHOMEPHOCTH
U3MEHEHNs (PU3MUECKUX CBOMCTB. XMMHUUYECKHE CBOMCTBa (Ha NpuUMepe MeTaHa W
ATaHa): PEAKIMH 3aMeleHus (TaJoreHUPOBaHUE), JETUIPUPOBAHUS KaK CIIOCOOBI
MOJIYYEHHS] BAXKHEUIIINX COCIMHEHU B OPraHUYECKOM CUHTE3€. [ 'opeHrne MeTaHa Kak
OJIMH W3 OCHOBHBIX MCTOYHHUKOB TEIIa B MPOMBIIUICHHOCTH U OBITY, H30MEPHU3aAIUN
ankanoB. llemubie peakmuu. CBoOomHbIE paguKanbl. [ anmoreHONnmpou3BOIHBIC
ankaHoB. Haxoxenue B npupojie 1 IpUMEHEHNUE aJIKAHOB.

Kparnsie cBs3u. HenpenenvHble yrieBogopoabl. AnkeHbl. CTpoeHue
MOJICKYJIBI ~ 3THieHA.  sp—[ uOpummzamms. ['OMOJIOTHMYECKHW  psii  QJIKEHOB.
Howmenkiarypa. M3oMepusi yriaepoaHOro CKeJieTa W MOJIOKEHHS KPaTHOW CBSI3U B
MoJIeKysiae. XMMUUECKUE CBOMCTBA (HAa MPUMEPE 3TUIICHA): PEaKIUU MPUCOEAUHEHUS
(ramoreHupoBaHue, THUAPUPOBAHUE, THApATALMS, TUIPOTAIOTCHUPOBAHUE) Kak

crnoco0 TmoiyyeHuss (PYHKIMOHAIbHBIX MPOU3BOAHBIX YIIIEBOJOPOJOB, TOPEHUS.



IIpaBusio MapkoBHHUKOBA. BpICOKOMONIEKYIsIpHBIE CcOenMHEHUsA. KauecTBeHHBIE
peaKkiuy Ha ABOMHYIO CBA3b. [lommmepusanus 3TWIEHA KaK OCHOBHOE HANPABICHUE
€ro ucnoap3oBaHusA. [lonMATHUIEH KaK KPYNHOTOHHAXHBIM NPOIYKT XHMHYECKOTO
npou3BoJcTBa. l[pumeHeHne 3TuiieHa.

Ankaguensl u kayuykd. [loHsiTue 00 alkajgMeHaX Kak YrieBOJOPOJAX C
IBYMsI TBOMHBIMU CBsi3siMU. [lonmumepuzanuus quBuHmia (OyraaueHa-1,3) kak crnocob
NOJIyYeHUs] ~ CHUHTETUYECKOro  kayuyka. Mzompen  (2-metunOyrtamuen-1,3).
HarypanbHpli M CHUHTETHYECKMH Kaydyku. Bynkanuzamusa xaydyka. PesuHa.
IIpumenenune kayuyka U pe3uHbl. ComnpskéHHblE NBOMHBIE CBA3U. llomydyeHue wu
XUMHYECKUE CBOMCTBA ankaJaueHoB. Peakuuu npucoennHenus (raJoreHUpOBaHUs) U
NOJIMMEPHU3ALINH AJIKATUECHOB.

Ankusbl. AunerwieH (3TMH) W ero romosiord. CTpoeHue MOJEKYIIbI
aueruieHa. ['omonornueckuil psg ankuHoB. HoMeHnknatypa. M3omepus yriepoaHoro
CKeJIeTa U IIOJIOKEHUS KPAaTHOU CBsA3U B MOJIEKyse. MekiaccoBass U30MEpHUs. Sp-
['mOpunnzanusa. XuMUYeCcKHe CBOICTBa (Ha TMpUMEpe aleTHIEHA): peakUuu
[IPUCOECIUHEHUS (raoreHupoBaHue, TUAPUPOBAHNE, ruaparanus,
T'HJIPOTaJIOTEHUPOBAHNE) KaK CIOCO0 IMOIy4YeHHs NOJUMEPOB M APYTUX MOJE3HBIX
IpOayKTOB. ['OpeHHe aneTwieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU
IUIsL CBApKU U pe3KU MeTauioB. [IpuMeHenne aneTuieHa.

IlousTHEe 0 MUKIOATKAHAX.

Apensl (apoMaTH4ecKHe YIJIEBOAOPOAbI). beH301 Kak mpeacTaBUTENb
apoMaTHYECKUX yriaeBoaopoaoB. CTpoeHue MOJIEKyabl OeH307a. XHUMUYECKHUE
CBOMCTBA: peaklUMU 3aMellleHus (TaJIoTeHHPOBaHUE) KaK CHoco0 MOJydeHUs
XUMHYECKUX CPEACTB 3alUThl PACTEHUN, NPUCOECAUHEHUs (THIPUPOBAHHE) KaK
JI0Ka3aTeNbCTBO HEMpPEeNbHOTO XapakTepa Oenzona. Peakmus ropenus. Toimyod.
Nzomepus 3amectureneid. [Ipumenenue 6enzona. Ilectumuanl. ['eHeTHYECKasT CBA3b
apeHOB C APYTMMH YIJIEBOIOPOIAMM.

[Ipuponubie ucTouHUKHU yrieBoopoaoB. [Ipupoansiii raz. Hedge. [lonyTHbie

HedTsubie rTa3pl. Kamenuswiit yronb. Ilepepabotka nedTu. Ileperonka HedTH.
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Pektudpukauronnas  konoHHa.  bensun.  Jlurpoun.  Kepocun.  Kpekunr
He(TenpoayKkToB. TepMHUUECKU 1 KaTAIUTHYECKUI KpeKuHru. [luponus.
Kuciopoaconep:xkamue opranu4ecKue CoOeAMHHECHUS.

Kucnopoaconepxaune opranndyeckue coeqnHeHus. OJHOaTOMHBIE IPEAEIIbHBIC
cnupthl. Knaccudukaiusi, HOMEHKIaTypa, U30MepUsl CIIUPTOB. METaHOI M 3TaHOJ
KaK MPEICTABUTENIN IIPEACIBHBIX OJHOATOMHBIX CIUPTOB. [IepBUYHBIN, BTOPUYHBIN U
TPETUUYHBIM aTOMBbl yriepoaa. BopoponHas cBa3b. XHMHYECKHME CBOWCTBAa (Ha
OpuMepe MeTaHojla M JTaHoja): B3aUMOJCHCTBHME C HaTpueM Kak Croco0
YCTAHOBJIEHUS HAJIWYMS TUAPOKCOTPYNIBI, PEAKLUMs C TaJOr€HOBOAOPOAAMHU Kak
croco0 MOJyYeHUs pacTBOPUTENEH, Aeruaparaius Kak crnoco0 Mosy4eHHs 3TUJICHA.
Peaknust ropenusi: cnupThl Kak TomiauBo. CnuproBoe OpokeHue. DepMeHTHI.
Bonopoansie cBs3u. [Ipumenenne mertanona u 3tanosna. @U3noI0rH4ecKoe JeHCTBHE
METaHoJa ¥ 3TaHOJIa Ha OPraHU3M YEJIOBEKa. AJIKOTOJIU3M.

MHOroaToMHbI€ CHUPTHL. DTWICHIJIUKOJIb W TIWLEPUH KaK IpPeACTaBUTENIN
IIpEAEIbHBIX MHOIOAQTOMHBIX CHHUPTOB. KauecTBeHHass peakuus Ha MHOIOATOMHBIE
CIIUPTHI U €€ IPUMEHEHHUE ISl PACTIO3HABAHMS IJIMILIEPUHA B COCTABE KOCMETHYECKUX
cpencts. [IpakTuueckoe npuMeHEHNE STUICHIJIMKOIIS U TIIULIEPUHA.

®enon. Apomatuueckue cnupThl. CTpoeHHe MOJeKynbl ¢eHona. BianmHoe
BJIUSHHE aTOMOB B MoJieKyse (eHoja. XUMHUYECKHEe CBOWCTBA: B3aUMOJICHCTBHUE C
HaTpUeM, TUAPOKCUIIOM HaTpus, OpomoM. KadecTBenHast peakiius Ha GeHOII.
[Tpumenenue dhenona.

Kap6onunbnbie coenunenus. KapOonunbHas rpynma. AnpaeruaHasi rpymma.
Anpneruasl. Keronsl. M3omepuss m HomeHkiarypa. llomydeHue u Xumudeckue
CBOMCTBA aJIbIETUIOB. Peakuuym OKHCIEHMS M NPUCOCIMHEHUSA aJbACTHIIOB.
Meranane (popManbierus) W dTaHalb (aleTalblETH]) KaK MPEJCTABUTENH
IpeNeNbHbIX anbaernoB. KadecTBeHHblE peakUMM Ha KapOOHUIIBHYI TpYMNILy
(peakmus «cepeOpstHOro 3epKaiiay, B3aumoehcTere ¢ ruapokcuaom meau (II)) m ux

MNPUMCHCHUC I 06H3py>KeHI/I$I nNpcacJbHBIX aJIbACITHUAOB B IIPOMBIIIJICHHBIX
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CTOYHBIX BOJax. TOKCHYHOCTh anbleruyioB. llpumeHeHue Qopmanbpaeruaa u
aneTaapAeruaa.

Kap6onossie kucnoTsl. KapOokcunpHas rpymnmna (kapookcorpynna). M3omepus
1 HOMEHKJATypa KapOOHOBBIX KHUCIOT. OIHOOCHOBHBIE MpeAeiibHbIE KapOOHOBBIC
KUCJIOTHI. [lolydyeHrne OJHOOCHOBHBIX MPEEIbHBIX KapOOHOBBIX KHUCIOT YKCyCHas
KHCJIOTa KaK TMPEICTaBUTEIb MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
XUMHUYECKHUE CBOMCTBa (Ha MpUMEpPe YKCYCHOM KHCJIOTHI): peakiuu ¢ MeTalaMu,
OCHOBHBIMM OKCHJIaMH, OCHOBAHUSAMHU U COJISIMH KaK MOATBEPKICHHE CXOJCTBA C
HEOPraHMYEeCKUMU KHUCJIOTaMU. Peakiusi 3Tepudukanuu Kak Ccroco0 MoJydeHus
CIOXHBIX 3¢upoB. [lpuMeHeHHe YKCYCHON KHUCIOTBHL. MypaBbuHAsg KHUCIIOTA.
Anerarsl. [IpencraBienne o BRICIIUX KapOOHOBBIX KUCIOTaX.

Cnoxuesie >¢upsl u xupbl. Homenknarypa. I[lomyueHue, xumuueckue
CBOMCTBa CIOXHBIX 3¢upoB. Peaknus stepudukammu.  Croxsele 3QUPH Kak
NPOJYKThl B3aUMOJECHCTBUS KapOOHOBBIX KHCIOT co crnuptamu. [lpumeHenue
CIIOXHBIX 3(GUPOB B MHUIIEBOM M MapOIOMEPHON MPOMBIIUIEHHOCTH. JKUpPBI Kak
CJIOXHBIE 3(UPHI TIMIIEPUHA W BBICIIUX KApOOHOBBIX KHUCIOT. PacTuTenbHble U
KUBOTHBIE JKHPBI, X COCTaB. Pacrio3HaBaHHWE PACTUTEIBHBIX KUPOB HA OCHOBAHHUU
UX HeNpenenbHoro xapakrtepa. [IpumeHeHue xupoB. ['MAponn3 WM OMBUICHUE
KUPOB KaK CIOCOO MPOMBIIUICHHOTO TOJYYEHHUsI COJIEM BBICIIUX KapOOHOBBIX
KHCJIOT.

MpI1a KaK COJM BBICHIMX KapOOHOBBIX KHCIOT. Morolue CBOMCTBAa MbLIA.
CuHTEeTHYEeCKHE MOIOIIUE CPEACTBA.

VYrneBogwl. Knaccuduxamus yrieBomoB. Monocaxapunabl. Omurocaxapuisbl.
Jucaxapunsl. HaxoxneHnue yrieBogoB B mpupone. [Jroko3a Kak anbAerugoCHupT.
Bbpoxenue rmoko3el. ®Dpykroza. Caxaposa. ['maponu3 caxapossl. Kpaxman u
LEJUTI0JI03a KaK OHMOJIOTMYECKHE MOJMMEPHhl. XHMMHUYECKUE CBOWCTBA Kpaxmana U
LEJUTI003bl  (THUAPOJIN3, KAuyeCTBEHHAs peakiuss ¢ WOJOM Ha KpaxMal U ee

MIPUMEHEHUE JIsi OOHapy>XeHUsl Kpaxmalia B NpoJyKkTax nurtanwus). [lpumenenue u
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Ouosioruueckas poib yrieBoJoB. [loHaTre 00 UCKYCCTBEHHBIX BOJOKHAX Ha MPUMEPE
aleTaTHOro BoJIokHA. Anetuinesuiono3a Knaccudukaims BOJIOKOH.

Unentudukanuss opraHuueckux coeAuHeHuu. ['eHeTnueckass CBSI3b MEXIAY
KJIACCAMM OpPraHUYECKUX COCAUHEHUU. TUIIBI XUMUUECKUX PEAKLUUNA B OPraHUYECKON
XUMHUHU.

A3oTcoaep:kaiye OpraHudecKkne coeMHeHnsl.

AMuHOKUCHOTHI U Oenku. CocTaB M HOMEHKIATypa. AMHUHBL. AMHHOTpYMIA.
AnwnuH. llonydyeHne W XMMHWYECKHME CBOWCTBA AHWIMHA. AMHMHOKHCIOTHI Kak
amdoTtepHble opraHuyeckue coenuHeHus. zomepust 1 HOMeHKIaTypa. bunomnsipHsiii
noH. IlentuaHast cBs3b. buomorundeckoe 3HadeHWe o-aMUHOKUCIOT. Oobnactu
NPUMEHEHUSI AMUHOKHUCIOT. XHMHWYECKHE CBOMCTBA aMUHOKHUCIOT. llenTuusi.
[Momunentuael. I'nmuuun. benku kak npupoaHsie ouononumepbl. COCTaB U CTPOCHHE
OenkoB. XWUMHUUYECKHE CBOMCTBA OENKOB: THApoiH3, AcHaTypauus. OOHapyx)eHue
O€JIKOB MpU TMOMOIIM KauyeCTBEHHBIX (IIBETHBIX) peakuuid. [IpeBpameHusi GeiaxoB
UM B opranu3me. buonorndeckue GpyHKIMM OEIKOB.

A3zoTconepkamue rerepouuknnueckue  coenuHeHus. [lupuaun.  [uppou.
[Mupumunvs. [TypuH. A30TUCTBIE OCHOBAHUS.
Hyxkneunossie kuciotsl. Hykneotuapsl. KommieMeHTapHbie a30TUCTBIE OCHOBAHUS.
XUMHS U 3I0pOBbE yesioBeKka. DapMakoI0ruyecKast XuMHsI.
XumMus 1moJJuMepoB
[Tonumepsl. Crenenp  nonumepuzanuu. MonHomep.  CTpyKTypHOE  3BEHO.
Tepmomnnactuunble  noauMepbl.  CrtepeoperyisipHble  nonaumepsl. llomusTune.
[Monmunponunen.  [lomurerpadTopatunedH.  TepmopeaKTUBHBIC MOJIUMEPHL.
®denonodopmanpaeruaapie  cMmoibl.  [ImactMaccel. ®deHOrUTacThl. AMMHOILIACTHI.
[lenorumactel. Ilpuponmubrii kaydyk. Peswmna. D6oHuT. CHHTETHYECKHE KaydyKH.
Cunrtetndeckue BojokHa. Kanmpon. JlaBcaH.

11 kJjacc
Tema 1. BaxkHelllnue XuMH4YeCKHE MOHSITHSA U 3aKOHBI (8 4acoB)

Atom. Xumuueckuit aneMeHT. M3otonsl. [IpocTeie U C10KHBIE BELIECTBA.
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3aKOH COXpaHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS W NPEBPAILCHUS
SHEPrMHU TPU XMMHUUYECKHUX pPEaKIUsAX, 3aKOH TMOCTOSIHCTBA COCTaBa. BemiectBa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS.

AToMHBIE opOuTanu, s-, p-, d-, f-amekTpoHbl. OCOOEHHOCTH pa3MelIeHUs
AJIEKTPOHOB MO OPOUTAISIM B aTOMax MaJIbIX U OOJIBIINX MEPUOJIOB. JHEPrETUUECKUE
YPOBHHU, MOAYpOBHH. CBSI3b MEPHOJMYECKOTO 3aKOHA W NEPUOJUYECKONM CHUCTEMBI
XUMHUYECKHX DJIEMEHTOB C TEOpUEH CTpoeHus aTomMoB. KopoTkuidi W AJIMHHBIN
BapUaHTHI TAOJIHIIBI XUMHUYECKUX AJ1eMeHTOB. [loy0okeHne B mepuoanyecKoil cucteMe
XUMHUYECKHX 3JIEMEHTOB BOJOPOJA, JIAHTAHOWUJIOB, AKTUHOUJIOB U HMCKYCCTBEHHO
MOJTyYE€HHBIX 3JIEMEHTOB.

BaneHTHOCTh U BaJICHTHBIE BO3MOKHOCTH aTOMOB. [lepruoanueckoe nu3MeHeHne
BAJICHTHOCTHU U pa3MepOB aTOMOB.

PacuetHsle 3agaun. Beruucienue Maccol, 00beMa WM KOJMYECTBA BEIIECTBA
[0 M3BECTHOM Macce, 00beMY HIIM KOJUYECTBY BEIIECTBA OJHOTO M3 BCTYIUBIIUX B
PEAKIIUIO UIIU MTOTYYUBIINXCS B PE3YJIbTATE PEAKI[UU BEILECTB.

Tema 2. CTpoenne BemecTBa (7 4acoB)

XuMuueckasi cBsizb. BHUIIbI 1 MeXaHU3MBI 00pa30BaHUS XMMHUUYECKOW CBS3H.
HNonnas cBsa3p. Katnonsl n annonsl. KoBasieHTHAs HenosisipHas CBsA3b. KoBajeHTHast
HOJISIPHASL CBSI3b. DIJIEKTPOOTPULATENBbHOCTh. CTeneHb OKUCIEHUsA. Meraminueckas
cBa3b. Bomoponnas cBs3b. [IpocTpaHCTBEHHOE CTPOECHHE MOJEKYJ HEOPTaHUYECKHUX
Y OPTaHUYECKUX BEILIECTB.

Tumbl  KpUCTAJUIMYECKMX PELIETOK MW CBOMCTBA BewlecTB. [lpuunHb
MHOT000pa3usi BEIIECTB: U30MEPHSI, TOMOJIOTHS, AJITIOTPOTIHSI, H30TOIHS.

JdemoncTpanuu. Mozaenu  HOHHBIX, aTOMHBIX,  MOJEKYJSIDHBIX U
METAJUNIMYECKUX KPHUCTAIITMYECKUX pemeTok. Dddext Tunmans. Monmenu MoeKyl

HN30MCPOB, TOMOJIOI'OB.
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PacueTHble 3ajgaumn. BerumcieHue macchl (KOJIMYECTBA BEIIECTBa, 00BEMa)
NPOAYKTA pEaKIUu, €CIH sl €ro IOJYy4YEeHHs JaH PACTBOP C ONPEACICHHOU
MacCOBOM J0JEU UCXOAHOIO BEIIECTBA.

Tema 3. Xumnueckue peakuuu (7 4acoB)

Knaccudukanuss XMMHUUECKUX PEAKUUNA B HEOPraHMYECKOW M OpPraHUYeCcKOM
XUMHH.

CkopocTh peakilii, €€ 3aBUCUMOCTb OT pa3lu4yHbIX (HAKTOPOB. 3aKOH
JNeHUCTBYIOMMUX Macc. DHeprus aktuBanuu. Karanus u karanuzatopbl. OOpaTUMOCTD
peakuuii. XuMH4eckoe paBHOBecue. CMelnIeHHe paBHOBECUS MO JIEUCTBUEM
pasnmuunbix (¢aktopoB. [lpunuun Jlelllatenwe. IIpon3BOACTBO CEpHONM KHUCIOTHI
KOHTAKTHBIM CIIOCOOOM.

JdemoHcTpamun. 3aBUCUMOCTh CKOPOCTH pPEaKIUM OT KOHUEHTpAluu |
TeMmnepaTypbl. Pa3iiokeHue Mepokcuja BOAOPOJa B NPUCYTCTBUU KaTaau3aTopa.
OrnpeneneHue cpelibl pacTBOpa ¢ MOMOIIBI0 YHUBEPCAIBLHOTO UHAUKATOPA.

JlabopaTopHble onbIThl. [IpoBeneHne peakivii HMOHHOTO OOMeEHa IS
XapaKTEPUCTUKU CBOMCTB AJICKTPOIIUTOB.

IIpakTuueckass padora. BiusHue pasnuuHbiX (PaKTOPOB HaA CKOPOCTH
XUMHYECKOU pEaKIHH.

PacueTrHble 3amauyu. Berumcienue macchl (KOJWYECTBAa BEIIECTBa, 00BEMa)
NpPOAYKTa PEaKIuu, €CIM HU3BECTHA Macca MCXOJHOIO BEIIECTBa, COJIEPKAIIECTO
ONPEICIICHHYIO JOII0 TPUMECEH.

Tema 4.PacTBopbI (7 4acoB)

Hucniepcubie  cuctembl. MctuHHBIE pacTBOpbl. CHocoOBl  BBIpaKCHUS
KOHIIEHTPAIlMM PACTBOPOB: MAacCOBas JI0JII PACTBOPEHHOTO BEIIECTBA, MOJISIPHAS
KoHIeHTpanus. Komnouaasie pacTBOpHI. 3011, TEIIH.

OnexkTponuTuueckas gucconmaius. CunbHble U cJIalble  AJIEKTPOJIUTHI.
KucnotHo-ocHOBHBIE B3auMojeicTBUs B pacTBopax. Cpena BOJHBIX PacTBOPOB:
KUCJIasi, HeWTpajbHas, IMienodHasd. MoHHOe mnpousBeneHrue BOAbL. BomopoHbIi

nokazatenb (pH) pactBopa.

15



I'mpponn3s opraHuyecKuX U HEOPraHUYECKUX COCIUHEHUM.

IIpakTnueckas padora. llpurorosneHune pacTBopa C 3aJaHHOM MOJSPHOU
KOHLIEHTpaLUEn

Tema 5.9aekTpoxumMHuYecKue peakuu (5 4acos)

XUMHUYECKNE UCTOUYHUKH TOKA. PSJT CTaHIApTHBIX 3JIEKTPOJHBIX MOTEHIIUAIIOB.
DneKTposnu3 pacTBOpPOB W paciuiaBoB. [loHsiTue o kKoppo3uu MetamioB. CrocoObl
3aIIMUTBI OT KOPPO3UHU.

Tema 6. Metauisbl (12 yacos)

[lonoxxeHne METaIoB B MEPUOJUYECKON CUCTEME XUMUYECKUX SJIEMEHTOB.
OOmue CcBOMCTBA METAJUIOB. DJEKTPOXMMHUYECKUU pAJl HANPSIKEHUH METAIJIOB.
OO61mue crnocoObl MOMyYeHUs: METaJIOB.

O630p MeTa/uioB TJIABHBIX MOATpymn (A-rpynn) MEPUOTUYECKON CHUCTEMBI
XUMHUYECKHUX DJIEMEHTOB.

O630p MmetamnoB riaBHeIX noarpynn (b-rpynm) nepuoanueckoi cUCTEMBI
XUMUYECKUX PJIEMEHTOB (M€/lb, IIMHK, TUTAH, XPOM, JKEJI€30, HUKEIb, [IJJATUHA).

CmuiaBel METAIIIOB.

OKcuapl ¥ THIPOKCUJIBI METAJUIOB.

JemoncTpanuu. O3HaKOMIIGHHE C 00pa3llaMd METAJJIOB U MX COCIUHCHHI.
B3auMoneiicTBue IMENOYHBIX H  MIEJIOYHO3EMENIBHBIX METAJUIOB C  BOJOM.
B3aumopelicTBrue Meau ¢ KUCIOPOJIOM M CEPOil. DIIEKTPOJIN3 pacTBOPa XJIOPUIa MEIU
(II). OnbITHI 1O KOPPO3UU METAIIOB U 3aLIUTE OT HEE.

JlabopaTopHble ombIThbl.B3auMonelicTBue IMHKAa M JKele3a C PAacTBOPAMHU
KHCIIOT M TIeJIo4ei. 3HaKOMCTBO ¢ oOpas3laMyd METaUIOB M MX pynamu (padorta ¢
KOJIJICKITUSIMU ).

Pacuernble 3agaum.PacyeTsl Mo XMMHYECKUMM YPaBHEHHSIM, CBS3aHHBIE C
MAaCCOBOM JIOJIEW BBIXOJA MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO

IIpakTuueckass padora. PemeHne 3KcIepUMEHTAJBHBIX 33/1a4 MO TeMe

«MeTan.
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Tema 7. Hemetasibl (10 yacoB)

O630p cBoiicTB HemeTaioB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBONCTBA
TUMUYHBIX HEMETAUIOB. OKCHUIIBI HEMETAIJIOB U KUCIOPOIOCOAEPKAIINUE KHUCIOTHI.
Bonopoaunbie coeuHEHNsS HEMETAIIOB.

Jemoncrpamuu. OOpa3ipl HemeTawioB. OOpasibl OKCHJIOB HEMETALIOB U
KHCJIOpOJIco/iepKaux KucioT. ['openue cepol, (ocdopa, >xene3a, MarHus B
KHCIJIOPOJIE.

JlabopaTopHble ONbITHI. 3HAKOMCTBO C OOpa3laMd HEMETaUIOB W UX
IPUPOJTHBIMU coeuHeHusIMu (paboTa ¢ KoJuleKuusiMu). Pacrio3HaBaHHWE XJIOPUJIOB,
cyJbdaToB, KApOOHATOB.

['eneTnyeckas cBSI3b HEOPTAHUYECKUX U OPTAHUYECKUX BEIIECCTB.

IIpakTuueckass padora. PemeHune 3KkcnepuMeHTANBHBIX 3a/a4 MO TeMme
«HemeTanab».

Tema 8. Xumus u )Ku3Hb. (54.)

XuMHUSL B TPOMBINIIEHHOCTH. [IpMHIMIBI XMMHYECKOTO MPOM3BOJICTBA.
XHWMHUKO-TEXHOJIOTUYECKUE MPUHLMIBLI MPOMBIIUICHHOTO TOJY4YEHUS METaJlIOB.
[IpouzBoacTBo uyryHa. [IpouzBoacTBO cTanu.

Xumus B ObITy. XUMHUYECKasi IPOMBIIIJIEHHOCTh M OKpYyKarolias cpea.

IIpakTukym 7 4). PemieHne 3kcniepuMeHTaIbHBIX 33724 M0 HEOPTaHUYECKOMN
XUMUU; PEIICHUE SKCIEPUMEHTAIBHBIX 3a/lad MO0 OPraHUYeCKON XUMHH; pPEUICHUE

MPAKTUYECKUX PACUETHBIX 33/1a4; MOJy4YeHUE, COOMpPaHKE U paclO3HABAHHE T'a30B.
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Ka.ﬂe}mapﬂo-TeMaanecxoe IJIAHUPOBAHHE

10 kaace

Ne ypoka

Conep:xkanue
(pa3nebl, TeMbI)

Koanuectn

qacoB

IIpeamer oprannueckoil XuMuu. Teopuss XMUMUYECKOIO CTPOEHUS
OpraHUYeCKUX BEIECTB.

CocTrosiHIE 37EKTPOHOB B aTOME. DIIEKTPOHHAS MPUPOIa XMMHUYECKHUX CBS3EH
B OpraHMYEeCKNX COCTUHEHUSX.

Kaccudukarys opraHn4ecKuX COSTHHEHUH.

DJIEKTPOHHOE H MPOCTPAHCTBEHHOE CTPOCHHUE aJKaHOB. ['oMooru u
H30MEpHI AJTKAHOB.

Merad — npocTeliuii mpeacTaBUTeNb aJIKaHOB.

Henpenenbubie yrieBogopoasl. AKEHBI: CTPOSHUE MOJIEKYII, TOMOJIOTHS U
n3oMepus. [lomyuenue, CBOMCTBA U IPUMEHEHUE ATIKEHOB.

[IpakTudeckas padora Nel «Ilomyuenne STHIIEHA M OIBITHI C HAMY.

AJIKaIu €HBI.

AI_IeTI/IJ'ICH 1 €ro rOMOJIOIrH.

10

Benzon u ero romonoru. CpoiicTBa OEH30J1a U €r0 TOMOJIOTOB.
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11

[IpupomHbIe UCTOYHHUKH YTiieBo0po1oB. [lepepaborka HedTH.

12

Kontponbhas pabora 1 o Temam «Teopust XUMUYECKOTO CTPOCHHSI
OpraHUYECKUX COCTUHEHUN», «Y TIIEBOAOPOABIY.

13

OpnHoaTOMHBIE TIPEAETbHbIE CITUPTHI.
ITonydyenue, xuMu4yeckue CBOMCTBA U IPUMEHEHUE OJJHOATOMHBIX
MpENEIbHBIX CIIUPTOB.

14

MHOroaToMHbIE CLIUPTBI.

15

deHonsl 1 apoOMaTUYCCKUEC CITUPTHI.

16

KapbonmibHbIe COeTMHEHNS — aabAeTUAB U KeTOHBI. CBOWCTBA U
MPUMEHEHUE aJIbJIETUJIOB.

17

Kap6oHoBBI€ KHCIOTH. XMMHYECKAE CBOWCTBA M IPUMCHECHIE
OTHOOCHOBHBIX TIPEAETHHBIX KAPOOHOBBIX KHCIIOT.

18

[IpakTudaeckas padora Ne 2 «Iloxydenne n cBoiicTBa KapOOHOBBIX KHCIIOT.

19

CroxxabIe 2(OUPEL

20

Kupsi. Moroniue cpeacraa.

21

VYrneBogsl. ['moko3za. Onurocaxapuasl. Caxaposa.

22

[Monucaxapuasl. Kpaxman. Hemmono3sa.
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[Ipaktudeckas padoraNe 3 «PemieHne sKcriepuMeHTaIbHBIX 3a7a4 Ha 1
MIOJTyYeHHE U PaclioO3HaBaHHE OPTaHUYECKUX BEILIECTBY.
o
IS
AMUHEIL 1
<
S
AMMHOKHCIIOTEI. Beskw. 1
e
IS
AzoTcofep:kaiiue rerepouukindeckue coequHenns. HyknennoBbie kucinotel. | 1
Ne)
IS
XHUMMS U 310pPOBbE YEIIOBEKA. 1
o~
N
KonTponbsHas pabora 2 mo remam «Kuciopoacoaepikaiiie OpraHu4eckue 1
COEIMHEHU», «A30TCOIEpKAIINE OPTAaHUIECKHE COSTUHEHIIS.
0
N
Cunterndueckrue monuMepbl. KoHeHCATMOHHBIE TOIMMEpPHI. [IeHomIacThl. 1
N
N
Hatypanbsenii kayayk. CHHTETHYECKHE KayTyKH. 1
o
o
CuHTeTHYeCKHE BOIOKHA. 1
—
o
[IpakTudeckas padora Ne 4 «Pacmo3naBaHUe IJIACTMACC U BOJIOKOHY. 1
o
o
OpraHnyeckasi XUMHsI, YeJIOBEK U IPUPOJA. 1
o
o
Hroroseiil ypok no kypcy xumuu 10 knacca. 1
<
o
NUTOTIO: 34
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11 kiaace

Ne ypoka

Conep:xkanue
(pa3nenbl, TeMbI)

KoaunuecTtBo

qacoB

[ToBTOpenue kypca xumuu 10 kinacca

1. TeopeTnueckue ocHOBbI Xumu (19 u)

1.1. BaxkHeiilnue XumMu4ecKue NOHSITHS U 3aKOHBI (4 4)

Xumundeckuit anemenT. Hyknuasl. M30oTonbl. 3aKOHBI COXpaHEHUS MAcChl M SHEPTHH B
XUMUU.

Ilepuognueckuii 3akoH. PacrnpeneneHne 3J1EKTPOHOB B aTOMax 3JIEMEHTOB MaJlbIX U
OOJBIINX MTEPUOIOB.

ITonoxxenue B nepuoAMYECKON CUCTEME BOIOPO/IA, JJAHTAHOUIOB, aKTUHOUIOB U
HMCKYCCTBCHHO IMOJTYUYCHHBIX 3JICMCHTOB.

BaneHTHOCTS M BaJICHTHBIC BO3MOKHOCTH aTOMOB

1.2. Ctpoenue BemecTBa (3 1)

OcHOBHBIE BH/JIbI XUMHUYECKOH CBS3U. MloHHAs M KOBaJIeHTHAs CBSI3b.
Meramnueckas cBsizb. BogopoaHas cBsi3b.

IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYII.

Crpoenne kpucramioB. Kpucrammyueckre pemérku. [IprauHbl MHOTO0Opasust
BEIIECTB.

1.3. Xumuueckue peakunu (3 4)

Kiaccudukarys XuMIYIeCKUX PeaKITuii.

CkopocTh XUMHUYECKUX peakmwii. KaTamms.

XUMHYECKOE PaBHOBECHEC U YCIIOBUSA €I'0 CMCILCHUS.

1.4. PacTBopsI (5 1)

JucnepcHble CUCTEMBI.

CrocoObl  BBIpaKCHHS KOHIICHTPAITUH PAcTBOPOB.

[Ipakrrueckas padora 1 «l[IpuroToBieHre pacTBOPOB ¢ 3aJaHHON MOJISIPHOM
KOHIIEHTpaluyen».

DNEKTPOIUTHYECKAs qUccotranusi. BogopomHbIil moka3aTennb. Peakimum HOHHOTO
oOMeHa.

I'uaponus opraHUyecKUX U HEOPTaHUYECKUX COEAUMHEH M.

1.5. DuekTpoxummnyeckue peakuuu (4 4)

1

XUMHYECKHE HCTOYHUKH TOKa. Psi CTaHAAaPTHBIX JICKTPOAHBIX IMTOTECHINAJIOB.

1

Kopposus meraiios u e€ npenynpexaeHue.

DNEeKTpOou3.

KonTponsnas padora 1 mo Teme «Teoperndeckre OCHOBBI XUMHID)

OO01mas XxapakTepuCTHKa U CIIOCOOBI TTOMyYEHHSI METAIIIOB.

O0630p MeTamIMuecKux 3J1eMeHToB A-u b-rpym.

Menp. Hunk. Tutan. Xpom. XKene3o, HUKENb, IIaTHHA.

CIu1aBbel METaJLJIOB.

Oxcupl ¥ THAPOKCH]TBI METAIIIIOB.

2121212121212 |1

HpaKTI/I‘IeCKaSI pa60Ta 2 «Pemenne 9KCIICPUMCHTAJIbHBIX 3a1a4 I10 TEMC «MeTaby.

bt |t | gt | |t [ | [t [t |

2.1. Hemetasasl (5 9)

O630p HemeraiuioB. CBOMCTBA U MIPUMCHCHUC Ba)KHCHIIINX HEMETAJLIOB.

28

OO0mas XxapakTepUCTHKA OKCUIO0B HEMETAJUIOB M KUCIOPOJICOIEPKAIINX KUCIIOT.
OkucnuTeNnbHbIE CBOICTBA CEPHOM U a30THOM KUCIO0T. BogoponHbie coequHeHus
HEMETAJIOB.
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I'enernyeckas CBS3b HCEOPraHMYCCKUX U OPraHUYCCKUX BCIIICCTB.

™ g
e~ 4 IIpakTrueckas pabota 3 «PenieHue SKkCiepuMeHTANBHBIX — 3aaa4 1o TeMe «Hemeramney. | 1
~ 4 KoHTponbHas pabota 2 mo Teme «Heopranuueckas Xumus». 1
3. Xumus v xKu3Hb (3 4)
XHUMHUS B IPOMBIIUIEHHOCTH. [IpMHIMIIBI XUMUYECKOTO IPOU3BOACTBA. XUMUKO- 1
Q)| TEXHOIOrMYECKUE MPUHIKIIE IPOMBILIICHHOrO [OJTY4eHHs MeTaJuIoB. 1Ipon3BoacTBO
YYT'yHa U CTaJH.
e d XuMus B ObITy. XUMHYECKasi IPOMBIIIUICHHOCTh M OKPY’KaIoIIas Cpena. 1
«~ 4 HTorossrit ypok no kypcy xumuu 11 xrnacca. 1
MTOTO: 34
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