«Y TRep R Ay «CornacoBaHo» «PacemoTpeno»
’,/"',',",I:m., oty
ST qeeewed Wy, B NN
. KEM 3aBy4 no YBP PykoBomutens MO

Yenkosa K. A. Kyiiko T.M,

Paboyasn nporpamma
mo xuMun 10-11 kxaccax

Kyiiko T.M., yuHTE/IA XHMHH

annes npu KI'MA um. H.K. Axyun6aeBa

PaccMoTpeHo Ha 3aceqaHuH
NeIaroruuecKoro coBeTa
npotokon Ne 24

Ot «__26 » 08 2017r



[losicHHTeAbHAS 3aMICKA
HopMaTHERO-NPABOBbIE AOKYMENTDI, HA 0CROBC KOTOPHIX paspaboTana padouas
nporpamma
. JMaunas mporpamMma peannzoBana o yueonuwe: labpueaan O. C, @.H.Mackaes
Xumus. 10- 11knace, npodunbHblii ypopeds — M.: [{poda, 2008;
HcexonHbIMH JOKYMEHTAMH AJTS COCTABJICHHS NpHMepa padodyeH NporpaMmbl SBHJIHCH:
- l'ocymapcTBeHHbHl cranpapt obuero obpasosanys KP. basucHelil yueOHbI nad s
cpenuero (noJaHOro) obwero obpazosanus, yreepkaeltibii MO KP.
- [lepeueHs yueGHRKOB, pEKOMEHIOBAHHLIX (1OMY1IIeHHBIX) MuHHCTEPCTBOM
00pa3oBaHU K UCIIONB30BAHHIO B O0PA30BaTEALHOM [POLECCE B O0pa30BaTEIbHbIX
YUPSKAECHHSIX, PETH3YIOILNX 00pa3oBaTenbHbIE IPOrpaMMel 00ILEro 00pa3zoBaHHs.

Ceenenusn o padoueii nporpammie
TeopeTuueckyl OCHOBY OpPraHHYeCKOW XHMHU COCTABNAET TEOPHSst CTPOCHMUS B €€ KJTaCCHUECKOM
NOHHMAHHU ~ 3ABHCHUMOCTH CBOFCTB BEIMECTB OT HX XHUMHUYECKOr0 CTPOEHHd, T.€. OT
PacHoJIOKEHHs aTOMOB B MOMEKYJax OpraHHYeCKMX COEAMHEHHI COTNacHO BaJICHTHOCTH.
DEeKTPOHHASA M NMPOCTPAHCTBEHHOE CTPOCHHE OPraHUYECKUX COCANHEIINA IIPH TOM KOJHYECTBE
YacOB, KOTOpOE OTNYLWIEHO Ha H3YYEHHE OpraHHuYecKON XHMHHM, paccMaTpuBars He
TIPEACTABIISETCS BO3MOXKHBIM.

B conepxaHuH Kypca OpralM4eckKoi XHMHM cheflaH aKLUEeHT Ha TPakTHYeCKyro
3HAYUMOCThL YyuebHoro Marepuana. [losToMy M3ydeHHe NpeAcTaRHTeNleH KaXIoro Kiacca
OpPraHUYeCcKuX COSAMHEHHMH HauUHAeTcd ¢ TPaAKTHUYECKOH MOCBUIKH — C HX HOAYYCHHS.
XHMHUYeCKHe CBONCTBa BELIECTB PACCMATPHBAIOTCA CyryGo fiparMaTHYeCKM — Ha MpeaMeT HX
NPaKTUYECKOro NPUMEHEHHS. B OCHOBY KOHCTPYHMpPOBAaHUA Kypea NOJIOKEHa HIes O NPUPOIHBIX
NCTOUHRKAX OPraHuyecKHX COCAHHEHWH K BX B3AMMOIPEBPALICHHAX, T.€. HIEH IEHETUYECKON
CBA3H MEXAY KNaccaMH OPraHUYECKHX COCAWHEHUIA. '

H3yuenue xumun na npodpHIBHOM YpOBHe cpenMero (MoJHoOre) odumiero
o0pazoBaHHS HANPABJ/JIEHO 112 JOCTHKEHHE CIeAYIIHX ueeii:

*OCBOCHHE 3HAHMH O XHMHUECKOH COCTaBAAIOWEI! €CTECTBEHHO - HAy4HOW KapTHHBL
MUpPa, BRKHEHIUMX XUMUUECKHUX TTOHSTHAX, 3aKOHAX U TCOPUAX;

* OBJAACHHE YMEHHUHMH TIPUMEHATL NONYUSHHbIE 3RAHUA 131 O0BACHEHHS
pa3zooOpasHBIX XHMUYECKHX ABAEHNH 1 CBOMCTB BElIECTB, ONCHKIE PONU XUMMU B Pa3BHTHH
COBPEMEHHBIX TEXHOJMOIMHA U [TOJYYEHUN HOBBIX MATEPHAIIOS8;

*pPa3BHTHE NO3HABATENIBHBIX HHTEPECOB M IHHTEJIEKTYMIBHLIX CIOCOOHOCTEH B
NpoLIEcCe  CAMOCTOATENBHOrO NPHOOPETEHHsT XMMHUYECKHX 3HaHull ¢  UCNONb30BaHUEM
Pa3IHYHBIX UCTOYHUKOB MHPOPMALIMH, B TOM HHCIIE KOMITBIOTEPHBIX;

sBocOMTAHHE VOKASHHOCTH B MO3MTHUBHOI PONM XHMHUU B JKH3HH COBPEMEHHOTO
00LIeCTBA, HEOOXOAMMOCTH XWUMHUUECKH TPAMOTHOrO OTHOWENHSI K CBOEMY 3A0pPOBBIO H
OKpyIatoliell cpene;

‘npuUMesteHHe IMOJYYCHHDBIX 3HAHMI N ymennii ans §e30nacHOrO MCHOJNb30BAHUSA
BELUECTB M MaTepHaNoB B OBITY, MEAMLIMHE U HA TIPOU3BOACTEE, PCLUIEHHA [IPAKTUYECKHX 3a0a4 B
TIOBCEAHECRHON JKH3HH, NPEAYNPEKACHES ABICHHHN, HAUOCHIIMX Bped 3L0POBLIO YECAOBEKA H
OKpyIKalowe cpeae.

3agaus oOyuennsi: BeayuuMi 3anauaMil peularaesoro Kypea apisiorcs:
Matepuanbioe eNMHCTBO BEMIECTB IPUPOIBI, HX FelETHUECKAA CBA3b;
[IpnunBHO-CcACACTBEHIIBIC CBA3H MEKIY COCTABOM, CTPOCHMEM, CBOHCTBAMU U NPUMEHEHUEM
BELIECTB;
[To3zHaBaeMOCTS BEIECTB W 3aKOHOMEPHOCTEH IPOTEKAHHA XHMUHECKHX peakLui;
O0bacHAIOIAS W MPOTHO3INPYIOIAS POJL TEOPCTHHECKUXN 3HaHHI LSl (PAKTUYECKOro MaTepHana
XHMHU BIEMEHTOR,
KoHKpeTHOe XUMHYECKOE COERMHEHHE IPCACTABMIET CoDO0T 28€110 B MCMPEPBIBHOI Lieny
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NPEBPALLEHHIT BELIECTB, OHO YUACTBYET B KP) FOBOPC TS Nifniiiiie L% % IeMeHTOB H B
XUMUHECKOH 3BOIOLMMI;
3aKOHB! IPHPOALI OOLEKTUBHBL U TO3HABACMbL. 3HAHHS 13KHOE 1281 BOIMOKHOCTS YNPABIATE
XUMHYECKHMH HPeBPalleHHAMH BEHIECTB, HAXO0INTh IKOIONHHSCKH De30nacHpe crnocobnl
[IPOM3BOACTBA M OXPAHB! OKPYXKAKLIEH Cpelbi 0 3arpa3HeHH.
Hayka ¢ mpaktHKa B3auMOCEA3aHkp!: TPeGOBAHNS NPAKTHKI! — ABIKVINAS CHNA HAYKH, YCIEXH
IPaKTUKK OOYCIOBICHBI JOCTUKEHUSIMH HAYKH,
Pa3BHTHE XHMHYECKOM HAyKH I XMMH3ALIMA HAPOJHOTO XO341ICTBa C/Iy*#aT HHTEPECaM YEI0BEKA,
HMEIOT I'YMaHHCTHYECKHI XapaKTep i IPH3BaHbl CTIOCOOCTBOBATH PELIECHUIO I00aTBHEIX
npodieM COBPEMEHHOCTH.

ObGocHoBanne Bb160pa Mporpammel Ajtd paspabotky paboueii MporpaMmel

Ins paspaGotky pabouedi nporpamMMmel BLIOpana asTopekas nporpamma O.C. I'abpuensna,
COOTBETCTBYIOIHAS CTAHAAPTY OCHOBHOTO o0pasoriuis (HpoQuIbHBIA YPOBEHB), K HCIIOJb-
30BaHHIO B 00PasOBaTENbHBIX YUPEHACHHAX.

Mporpamma npodunbHoro kypea xumuu 10-11 kiaccoB oTpaxaer coBpeMEHHbIE
TEHACHLUY B LWIKOJBHOM XHMHUECKOM O0pa30BaHiM, CBI3aHHBIE ¢ pe(hopMUPOBAHUEM CPEAHEH
wkonbi. JJaHHasg nporpamma:

e MO3BOJISET COXPAHUTb NOCTATOYHO LETOCTHBIH W CUCTEMHBIH Kype XHMHH, KOTOPBIH
(POpMHUPOBAACA Ha TPOTHKEHUH JeCATKOB J1eT B COBETCKOH H pOCCHHCKOMH IIKONE,;
* NpeACTaBASET Kype OCBOOOKICHHBIM OT M3NHUIHE TEOPETH3MPOBAHHOIO H CIOXKHOTO
Mareprana, aas oTpaboTKH KOTOPOro TpedyeTcst HEMalIO BPEMEHH;
® BKHIOYACT MaTepUal, CBA3aHHBIA C NOBCENHEBHON JKU3HBIO HeNOBEKA, TaKxKe ¢ Oyayuel
npodeCcCHOHANBHOH ASATENHHOCTHIO BBINYCKHUKA CpefHel LIKojbl, KOTopas He UMEeeT
SIPKO BBIPAKEHHOW CBA3M C XUMHEH;
® MOAHOCTBIY COOTBETCTBYET CTaHAApTY XuMHYeckoro ofpazoBanus cpefHell IIKOJLI
TPOPUIBLHOIO YPOBHS.
Kype werxo nenutcs Ha 2 yderi: oprannueckylo - 10 kiace 1 o6wyto xumuro - 11 knace.
MecTo # ponb yueGHOFO Kypea, ipeaMeTa B 08JaeHUH ofyuaomumucs TpeboBaHuil K
YPOBHI0 NOATOTOBKH 00y4YaoUIBXcs (BLINYCKHUKOB) B COOTBETCTBHH ¢ (efepaTbibIM
rOCyAapCTBCHHLIM 00PA30BATEILHBIM CTAHAAPTOM
Ha nayuenue xumun B 10 1 11 kmaccax Ha npopuIbHOM ypOBHE OTBOIHMTCS 3 4aca B HEACHIO
W3 xoTopeixX 2 yaca B Heenmo 1o GasucroMmy yueOGHOMY miaHy, | waca B HeAemo Jo0aBieHsl H3
JTULUEHCKOTO KOMIOHEHTa W 2 uaca CHeUKype (pellleHue pacueTHLIX W JIOTHUECKHX 3ajad) -
THLERCKNI KOMIIOHEHT.
KosyecTBo 4acoB, HA KOTOPOE PRCCHMTARA pabouaa nporpamma
Bceero: 10 kmace- 105 yacos (35uenens) u 70 uacos cnewxype. 11 knace - 102 vaca; B HeAesnto-
3 vaca (B rogy- 35 yueGnbie nenenun) 70 yacoB cneukype. [1naHOBBIX KOHTponbHBIX pabor- 4.
[Ipn 3TOM BRLIAENEH pe3epe CBOOOAHOrO BpeMenH B pasmepe 6 u. oT o0mlero odneMa 4acoB
PezepeHOe Bpema peKOMEHAYETCA HCNONB30BaTh [UIS peanu3audy aBTOPCKMX MOAXOHOB,
pazHoolpasiibix  (QopM  opraHmzaumu  yueGHOTO ppoHecca, BHENPEHMs COBPEMEHHBIX
NERAroruyecKnX TEXHOIOTHH.
Mopmbl oprasuzanun o6paszeBaTEABHOro Nporecea
Mpouecc oOyueHHs peanyusyercss TONbKO Yepe3 KOHKPETHblE (POPMbLI OpraHu3alfy
obpazoBarensHoro mupouecca. Cpead  KOHKpeTHbIX  (opM  opraHu3audu  paGoTsl ¢
o0yyaroIUMuUCH B Ipoliecce 00yHEHUS! MOKHO BBIIENATL: YPOUHbIE H BHEYPOYHEIE.
K ypouHbm OTHOCSTCS: YPOK, JIEKUNS, CEMUNIap, MPAKTHKYM, 3a4€T, K3aMeH.
BHeypounble  BKNIOWAIOT: peryngpHeie  (momamisas  pabora;,  (axyibTaTHBHbBIE,
TPYNTNOBLIE, MHAMBUIAYANBHbIE 3aHATHA, paboTa ¢ RayyHO-NONYISIPHOW JUTEPATYPOH;
TCREBHU3HOHHBIE Tepefaus; HONOJMHUTENbHBIC 3aHATHA), SNH30AMYECKME (pedepaTHBHBIE
paboThl, TeMaTHUECKHE KOHQEPCHIIUAU).



TexHosnorun odyueHin
Henoab3yoTes TeXHOMOrHY o0y HeHna:
AKTHBHOe (KOHTeKcTHoe) obywenne: Llens: Opram3aums aKTHBHOCTH 00y4aeMbIX.
CywHoets:  MogennpoBaHuie TNPEIMETHOTO H  COLHATBHOTO  CONEpiKaHus  yuebHoli
aesteNbHoCcTH. MexauniM: MeToabt akTHBHOIO 00yueRiis.
Hpobnemnuoe obyuenne: Llens xotopoit: PasBurHe noznasarebHON aKTHBHOCTH, TBOPYECKOH
caMocToATeNbHOCTH obyyarommnxesd. CymHocts: [locienoBaTenbHoe W llefeHANpaBIeHHOE
BBIZIBH)KEHUE nepea  OOydarOUUMHCS [TO3HABATEIBHBIX 3a7aY4, paspelmias KOTOpHIe
o0yyaeMble aKTHBHO YCBauBalOT 3Hauus. Mexaunsn: [loHckoBEIe METOABI, MOCTAHOBKA
TO3HABATENBHBIX 3a7ay.
PaseuBaomee o0yuenne: llens xotopoii: PaspuTHe AUYHOCTH U ee cmocoOHOCTEM.
Cywnocth: Opuentauus yuyeGHOro npouecca Ha NOTEHUHANBHBIE BO3MOXKHOCTH YeJIOBEKa
U ¥x peanuzauuto. Mexanuszm: Bopneuerne o0yuaeMbIX B paziUYHbIE BUIb! AESTEILHOCTH.
Auddepenunpopannoe odyvenme: llens koropoit: Co3gaHHe ONTHMANBHBIX YCIOBHH As
BBIABIEHNUE 3a1aTKOB,
pa3sBUTHA  MHTepecoB #  crocoOHocrell.  CymHocTh:  YCBOEHME  NPOrpaMMHOTO
MaTepuana Ha  pasiUiHBIX LJIAHUPYEMBIX YPOBHAX, HO He HHxe o0a3aTelbHOro
(cranpapr). Mexanusm: Mertons! MHAUBHAYaTLHOTO O0YUEHHS.
Konnenrpuporannoe obyuenue: [lens: Cosnanue MakcuManbHO GIM3KOH K €CTECTBEHHBIM
NICHXONOFHYECKHM OCOOEHHOCTAM 4EJIOBEUECKOrO BOCHPUATHS CTPYKTYpHl y4ueOHOre
npouecca. CymHoers: 'nyGokoe u3ydyeHHe npeaMeToB 3a cyeT oObelAHHEHHS 3aHATHH B
Onoku  (nosTopeHue). Mexanusm: MeTompl  o0y4eHHs, YUHTRIBAIOWHE AUHAMHUKY
paboTocnocobHOCTH 00 YUAIOIUHXCA.
Komnbrorepusie TexHomornu. [lens: OGecneuenne noucka AudopManud yepes CHCTEMY
Hurepuer. CymHocts: JlocTHkeHue paclIMpeHHBIX 3HAHUH O JKHBOTHOM MHpe.
Mexaru3M: KOMNbIOTEPHbIE METOABI BOBNeUeHNd 06yuaeMbiX B 0Opa3oratebHbIi npoLecce.
Hrpopoe oGyuenne: Lenp: OBecneuenue NUIHOCTHO-AEKTENBHOIO XapaKTepa YCBOCHHS
3HAHWH, HaBbIKOB, yMeHul. CyuHocTh: CaMocTosTeNbHAs MO3HABATEIbHAS AEITEIbHOCTD, |
HanpapreHHas Ha Mouck. oOpaboTky, ycBoeHue yuebuoli nudopmaimu.  MexaHusm:
Urposele MeTomp! BoBieuenus 00y4aeMblX B TBOPUYECKYVIO AECATETBHOCTE,
Oby4yenne pasBUTHIO KpuTHYecKoro Muiulaenus. Llens: Ofecneunts pasBHTHE
KPHTHYECKOI0 MBIIIIEHHS TIOCPEACTBOM HHTEPAKTHBHOTO BKIIOUEHHS O0yuyalomuxcss B
oOpasoBaTtenpHbiii  npouece. CymHOCTh:  CriocOGHOCTE  CTaBUTH  HOBBIE  BOTIPOCHI,
BelpabaTbiBaTh paznoobpazHble apryMeHTHl, TNpPUHRHMATE HE3aBUCHMBIE IPOAYMAHHEBIE
pemeHus. MexauusM: WHTepakTHBHBIE METOAB! OOYdYEHNs, BORBJACUYCHHE YYALMXCd B
pa3uyHble  BUB! ASATENBHOCTH; COO/IFONCHHE TPEX 3TANOB PeaiM3alliH TEXHOJIOTHH: BEI30OB
(axTyanuzanmng cyOBeKTHOrO OTBITA); OCMBICIICHHE; pedreKcHs.
310poBbecheperawinue TeXxHOMOTHH.
Mexann3mbl OpMUPOBAHHS KJIHYCBBIX KOMIETEHIINIT 00yUyarouuxca
- HeHHOCTHO-CMBICIOBBIE  KOMIIETEHIIHH. DTO  KOMIIETEHLIWHM,  CBSA3aHHBIE C
LUEHHOCTHBIMH OPHERTHPAMM YUEHHKA, €r0 CNOCOOHOCTHIO BUASTE U MOHUMATL OKPYKAIOLIU
MHp, OPHEHTHPOBATbCA B HEM, OCO3HABATL CBOIO PONb WU NpeJHa3Ha4yeHHE, YMETh BBIOMpATh
LEICBbIE W CMBICJIOBBIE YCTAHOBKH JUl CBOWX NEHCTBHI M MOCTYIIKOB, IPUHHMATE PEILECHUS.
HaHHbie KOMMETeHLH 00eCleUMBAlOT MEXAHW3M CaMOONPEAENCHUS YYEHHKA B CHTYaUMax
yuebuol M HHOH JesTenbHocTH. OT HUX 3aBUCHT HMHAMBHAyanbHas oOpasoBaTeNbHAs
TPACKTOPUA YUEHHUKA U IPOrPaMMa €0 KUIHEASATEABHOCTH B LIEOM,

- O0wexkyabLbTYpuble KommereHuuu. [lo3HaBMe W onbLIT AedTenbHOCTH B obmactv
HAlHOHAIBHOW M o0lIeYeToOBeYEeCKOi KyAbTYPbl; AYXOBHO-HPABCTBEHHEIE OCHOBBI XH3HU
YeJIOBEKA W UEJIOBEUECTBA, OTAENBHBIX HAPOAOB, KYALTYPOJOrHYECKHE OCHOBBI CeMEHHBIX,
COLMANBHBIX, OOIIECTBCHHBIX ABICHUH W TpajMUH{A; poNb HAYKH H PENUrHH B JKH3HH
YenoBexa;  KoMIneTeHUuM B OBITOBOH H KyJNbTYPHO- [A0CYroBoil cdepe, HanpuHMmep,
BnageHne IPPEKTUBHBIMU criocodamy  opranusamiin  csobogHoro Bpemenn. Croma ke
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OTHOCHTCS  ONBIT OCBOEHHE  YHEHHKOM  KapTHHbLI  MMpa, pacluupsrolieiics  mo
KyABTYPOJIOTHYECKOTO U BCEUEIIOBEUECKOrO [IOHUMAHMUA Mipa
- YueOHo-NO3HABATe/NbHbiE€  KOMIETCHLRN. OT0  COBOKYMHOCTH  KOMNETEHUHH
yueHHKa B cdepe caMoCTOATENbHOH MO3HaBaTe1bHON  2EATENLHOCTH, BKIIQUAOUIEH
3MIEMEHTbI TOTMYECKON, METOAONOTHYECKOH, ofuevuedHoil aeatenbHocTH. Cloma BXOAAT
criocoObl OpraHmzaluy LeNernoiaranis, NIAHUPOBaHIA. aHannia, pedaekcuy, CaMOOLIEHKY.
[Io oTHOmeHMIO K H3yHaeMbIM OObEKTaM YUEHHK OBJaJeBaeT KpEaTHBHBIMM HAaBBIKAMM:
no0biBaHNEM 3HAHKIE HEMOCPEACTBEHHO U3 OKpyXKaloliel AeiCTBUTENBHOCTH. BIAaZE€HHEM
npaeMaMH yuyeOHO-TO3HABAaTENbHBIX NpobieM. ReffcTBUil B HECTAHIAPTHHIX CHTyauusx. B
paMKax STHX KOMIETEHLHI OnpeensioTes TpeboBaHUA (YHKUHOHAILHON FpPaMOTHOCTH:
YMEHHE OTNN4aTh (axThl OT JOMBICIOB, BNAJCHUE M3IMEPHTENHHBIMH  HaBBIKAMH,
UCHONbL30BAHHE BEPOATHOCTHBIX, CTATHCTHUECKUX ¥ HHBIX METOJIOB MO3HAHUS.

- Undpopmaunonnbie kKoMneTeHUnH. HaBblki NeITENbHOCTH MO OTHOLIEHHIO K
HHpOpManHH B yueOHBIX HNpeaAMeTax H 00Pa30BaTeNIbHBIX 0DTACTAX, a TAKKE B OKPYKAIOIEM
MHpe. BrnaneHue coBpeMEeHHLIMH cpecTEaMu UHopManil (TeIeBH30p, MarduTodoH,
TenedoH, Gakc, KOMOBIOTEP, NPHUHTEP, MOIEM, KONHp H T.IL) H HHGOPMALHOHHBLIMH
TEXHOJIOTHAMY (ayaAu0- BUACO3ANNCh, 3NeKTpoHHas nouta, CMU, UurtepHet). [Tonck, aHanu3 u
oTOOp HeoOxoauMOM nHpOpMaLIUN. ee Tpeobpa3oBanye, COXpaHeHHe U epenaya.

- KoMMyHHKATHUBHBIE KoMMeTeHUHH. 3HaHHE S3bIKOB., CNOCOOOB B3aMMOACHCTBHA C
OKPYKAIOIUHMH 1 YJaJeHHLIMU COOBITHAMHM M TMIOALMHU. HaBbIkM paGoTol B rpymnime,
KONIEKTHBE, BIAJCHHE Pa3JHYHBIMH COUUANBHLIMH POASMH. YUEHHUK JONKEH YMETE
NPEACTABUTL CeDsl, HAMUCaTh NMCHMO, AHKETY, 3aaBNEHUE, 331aTh BONIPOC, BECTH AHCKYCCHIO
# Ap. Jlng ocBOeHHS 3THX KOMIIeTeHUHH B yueOHOM npouecce dukcupyercs
HEOOXOJHMOE 1 JOCTATOUHOE KOMHYECTBO PEanbHBIX 00BEKTOB KOMMYHHKALMA B CIIOCO0OB
paboTsl ¢ HUMH [ YYEHHKA K&XOH CTYeHH 00yYeHUA B paMKax KaXI0To H3yIaeMOTO
npeaMeTa uid obpaszoBaTenpHOH 00nacTy.

- CounannHO-TpyAOBbIE KOMIIETCHUMH. BLINONHEHUE posW IpakIaHMHa,
Habnwonarensa, ulGHparelns, NpeacTaBUTeNd, MOTpeduTeNd, NOKYNnaTens, KIHeHTa,
NPOU3BOAUTENA. YleHa ceMbH, [IpaBa U 006A3aHHOCTH B BOMpOCAX 3KOHOMUKH ¥ NpaBa, B
obnactu npodQecCROHANBHOrO caMoonpeAeneHus. B qaHHbIe KOMIETEHIIHH BXOAAT,
HANpHMep, YMEHHA aHAIH3UPOBaTh CHTYAIHIO HA PhIHKE TPpyaa. ACHCTBOBATL B COOTBETCTBUH C
JMYHOMR U

00LHEeCTBEHHON BBITOJI0M, BIAaZETh HTUHKOH TPYAOBBIX U IPaXIAHCKHX B3aHMOOTHOILECHHMIL,

- KomnereHnun N1HYHOCTHOr0 CAMOCOBEPIIEHCTBOBAHHA HANPABIIEHB] HA OCBOEHUE
croco60B GH3HUYECKOTr0, AYXOBHOIO ¥ HHTE/UIEKTYANBHOrO CaMOPasBUTHS, SMOLHOHAIBHOH
caMOperyngLuiy U CaMONOOIePKKH. Y YEHHUK OBJlaleBaeT cnocobamMy NeaTenbHOCTY B
COOCTBEHHBIX MHTEPECAX U BOZMOXKHOCTAX, UTO BHIPAKAIOTCA B €0 HEMPEPHIBHOM
CaMOTMO3HAHHH, PA3BUTHH HEOOXOMUMBIX COBPEMEHHOMY YEMOBEKY JIMYHOCTHBIX
Ka4ecTs, GOpMUPOBAHHH NICHXONOrHUECKOH IPAMOTHOCTH, KYJIBTYPBI MBIIINEHMs! H TOBEXEHHU.
K naHHbIM KOMIEeTeHLIHSIM OTHOCATCS NPAaBHIa THYHOM rUrueHsl, 3a60Ta 0 COOCTBEHHOM
3J0pPOBLE, MONOBAsA TPAMOTHOCTh, BHYTPEHHAs 3K0OrHUYecKas KyJsTypa, cnocodbl
Oe3zonacHoOM KH3HEIEATEIBHOCTH.

Buabl u gopabl KonTpOSA
KonTpont 3Hanuii, ymennii ¥ HaBLIKOB O0yvalOmuxcs - BaKHEHIIMH 3Tam yyeGHOro
npolecca, BBINONHAIOLIMHA ofyyaromyio, TIPOBEPOUHYIO, BOCHUTATEIBHYIO H
KOppexkTHpyonlyo GyHkuHN. B cTpyxType nporpamMbl pOBEPOMHBIC CPEICTBA HAXOAITCS B
NOrRYecKol CBA3M ¢ collepkaHueM yueOHoro marepuana. Peanmsanus mMexaHH3Ma OLECHKH
ypOBHS OOYUYEHHOCTH HpeAnonaraeT cUcTeMath3ainio u o0oGleHne 3HaHHM, 3aKpenicHue
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YMEHUH U HAaBBIKOB; MPOBEPKY YPOBHA YCBOEHHS 3HAHII 1f OB1aJeHHA YMEHHSIMH H HABLIKAMH,
3aJaHHBIMH  KaK TUIAaHWpyeMbie pe3ynsTathl o0yueHHA. OHH NpeacTaBisioTC B BRIAE
TpeboBaHuil Kk noAroToeke obyuatomuxcs. J1s KOHTPO.1s YPOBHA JOCTHKEHMIT 00ydaomuxcs
HCIIONBL3YIOTCS TakHe BHABI W (OpPMBI KOHTPOIA Kak NpeABapHTENbHBIA, TeKYIIHi,
TEMaTHYECKHH, HTOTOBBIA KOHTPOb; (GOPMBI KOHTPO:1: BHIOOPOUHBIH KOHTPOJb, (PPOHTANEHBIN
OIpOC, 3aJaHHE CO CBOOOAHBIM OTBETOM MO BRIOOPY YUHTE TS, 3aA2HME M0 PHCYHKY, OTBETHI Ha
BOIIPOCE] B Yy4eOHHKe, nH(pIepeHUHPOBAHHBIH HHIMBUAYANbHBI TNHCBMCHHEBIH ONpocC,
caMOCTOAITENbHAs MpoBepouHas paboTa, TECTHPOBaHHE. AUKTAHT, NMHCBMEHHbBIE AOMAILHHE
3a/1aHHSA, KOMIBIOTEPHBIH KOHTPONb M T.A., aHAAN2 TBOPYECKHX, HCCIEAOBATEIBCKHUX
paboTy pe3ysbTaToB BBINOJHEHHS AHATHOCTHYECKHUX 3adaHuil yueGHoro mocobus unu paboyeit
TETpaJin,
Koutpons ypoBHA 3maumii oOy4yaloUIMXCs TMPEHyCMATPHBAET MPOBEACHUE NPAKTHYECKHX,
CaMOCTOATEABHBIX H KOHTPOJIBHBIX padoT.

Ilnanupyemplii ypoBeHb NOATOTOBKH 00YUAIOMINXCA 112 KOHel yaeGHOro roga s
COOTBETCTBHH ¢ TPeOOBAHHSIMH, YCTAHOBIEHHBIM (peaepabHbIM rocylapcTBeHHbLIMEH
00pa30BaATENLHBIMH L TAHIAPTAMH, 00pa3oBaTEALHON MpOrpaMMoii:

1. JaBaTk onpenenenus u3ydueHHLIX MOHATHIL: BEILECTBA MOJIEKYIAPHOTO U
HEMOJICKYJIAPHOTO CTPOEHHS, BATEHTHOCTb, TOMOJIOTHS, TOMOJIOTH, FOMOJIOrYecKas
PasHOCTh, H30MEPHA, R30MEPbI

2. OnuceiBath # pa3IM4aTh H3YYEHHBIE KIIACCH OPTAHHUECKHX COESARHEHUH, XHMHYECKHE
peaKkuny.

3. Habmojate neMOHCTpHPYEMBIE U CAMOCTOATENBHO TPOBOIHMBIC ONLITH, XMMHUYECKHE
PEaKUK, IPOTEKAOLHE B TPHPOJE U B OBITY.

4. [lenaTh BHIBOJBI B YMO3AKJIOUEHHUS U3 HAOMIONCHNUH, H3yYEHHBIX XUMHYECKHX
3aKOHOMEPHOCTEM.

5. AHanM3MpOBAaTh H OLIEHHBATH NOCNEACTBUA AT OKpY)atowel cpeast ObITOBON H
NPOM3BOACTBEHHON JIEATENILHOCTH YeJIOBEKa, CBA3AHHOM ¢ nepepaboTKOi BEILECTB.

6. MonenupoBaTh MOAEIH MOJIEKY] YIIEBOAOPOIOB.

7. IlpoBOANTH XHMHYECKHit IKCTIEPHMEHT.



YYEGHO-TEMATHUECKHII N.IAH.

10 KnaCC
Ne TEMA KONHMYECTBO YACOB
n/n YproKH | KOHTPOJBHBIE
PABOTBI
1 BBEAEHUE 5 5 -
2 CTPOEHMUE W
KIACCUDUKALIKA 7 7 -
OPFAHHMUYECKWX BELLECTB.
3 XUMHWUYECKHME PEAKLIMH B
OPCAHMYECKOI XMWU 7 6 I
4 YT REBOAOPOADI
37 36 1
5 CIrUPTBI M GEHOBI o
10 9 -
6 ANbAETUABL U KETOHbI
6 6 -
7 KAPBOHOBbBIE KUCAOTLI.
CIIOXHBIE 3PUPHI, P, 19 18 1
{
8 YTNEROAb!
8 7 1
9 | PE3EPB CBOBOJIHOIO BPEMEHH
' 6 6 -
BCEro: 105 100 5




YYEBHO-TEMATHYECKHIT IJIAH.

11 KAACC
Ne TEMA KONMHYECTRO YACOB
nmn
YPOKU KONTPOJILHLIE
PABOTHI
1 A3OTCOOEPKAINE 8 9 1
COEAWHEHUSA U UX
HAXOXAEHUHWE B MPUPOALC
2 BUOJIOTHYECKY AKTHBHbIE 6 6
OPCAHWYECKHME
COEAHWHEHM St
3 NOBTOPEHUE OCHOBHbIX 6 6 1
BOMPCOCOB KYPCA
KOPTAHUYECKAA XMMH AR
4 CTPOEHUE ATOMA H 6 5 |
NEPHOANHECKHH 3AVOH
AW MEHIENECBA
2 CTPOEHMWE BEUIECTBA 15 14 1
3 XUMHUMECKHUE PEAKI UK 20 19 1
4 BEUIECTRA H HX 29 28 1
CBOHCTBA
5 XuMHst B BBITY W B 4 4
MPOMBIUIEHHOCTH
6 TIOBTOPEHME  OCHOBHbIX 8 8
BOITPOCOB  KYPCA OBLUEN
XHUMWH
7 PE3EPB CBOBOJIHOIO 3 R
- _) -
BPEMEHH
BCEro: 105 99 6




TPEBOBAHHUA K YPOBHIO ITOATOTOBKH BbINYCKHUKOB

B pespnomane uzpuenun xumuu na RPOQYUALHONM yPOEHE YUCHUK O0NMCEH

3HATHL/MOHUMATSH!:

® PO XUMII 6 eCHECHIEO3HGHUN, €€ CBA3b C IPYTHMH eCTeCTBeHHBIMH HAyKaMu,
3HAUEHHUE B )KH3HH COBPEMEHHOT0 001LecTBa;

® GaMCHeHWINe XUMUNECKUe ROHAMUA: BEUISCTBO, XHMHYECKHH OJJIEMEHT, aToM,
MOJIEKYa, Macca aToOMOB M MOJEKYS, HMOH, paluKald, alIoTporus, HYKIWAB H U30TOIHI,
aTOMHBIE §-, p-. d-OpOMTaNH, XHMHMYECKas CBA3b. EKTPOOTPULATENBHOCTh, BANEHTHOCTD,
CTeNeHb OKucneHus, rubpuamsanus opdurtaneil, NPOCTPAHCTBEHHOS CTPOCHHE MOJIEKY, MOJIb,
MOJIAPHAs Macca, MOJIAPHBIH 00beM, BEIleCTBA MOREKYISAPHONO U HEMOJIEKYJIIPHOTO CTPOECHH,
KOMIUIEKCHBIE CO€AMHEHHS, RUCTEPCHBIE CHCTEMbl. HCTHHHBIE PACTBOPBL. JIEKTPOJHTHUECKAS
IHCCOUMALIMS, KWCIOTHO-OCHOBHEIE PEaKUWM B BOAHBIX pacTBOpax, FHAPOJIH3, OKHCIEHHE H
BOCCTAHOBIIEHHE, NIEKTPOJIN3, CKOPOCTh XMMHYECKON peakunn, MEXaHN3M peaklnH, KaTaius,
TeIUIOBOK 3dext peakuuu, IHTANBMMS. TelA0oTa OOPa3eBAaHMA. DHTPONMSA, XHMHUYECKOE
PaBHOBECHE, KOHCTAHTa pPaBHOBECHA. Y[JIEPOOHBI ckeneT. (yHKUMOHANBHAS Tpymna,
TOMOJIOTUS, CTPYKTYpHass H MPOCTPAHCTBEHHAA H30MEpHA, HWHAYKTHBHBIH H Me30MEpHBIH
3phekThl, 3MexTpodun, Hykneo(un, OCHOBHbIE THUNBI peakuWii B HEOPraHHYecKod u
OPrasuvIecKol XUMHI;

® OCHOBHBIC 3AKOHb! XHUMUI: 3aKOH COXPAHEHUS MacChl BEILECTB, IEPHOANYECKHI 3aKOH,
3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH ABorazpo. 3axoH ['ecca, 2akOH HEHCTBYIOLUX
Macc B KHHETHKE U TepMOJUHAMHUKE;

® OCHOGHBIC MEOPHH XUMIL: CTPOCHUS aTOMA, XUMHUYeCKOH CBSI3H, 3TEKTPOIHTHIECKOH
MUCCOUMALIMY, KHCNOT M OCHOBAHUH, CTPOEGHUS OPraHuueCKHX COSAUHCHWH (BKIIOYas
CTEPEOXHMHIO ). XMMUYECKYIO KHHETHKY W XHMHYECKYIO TEPMOANHAMUKY,

o KAACCHMURaUINO 1 HOMCHKAMYPY HEOPTAHHYECKHX U OPraHUMECKRX COCIHHEHHH;

® PUPOOHBIC HCMOYHIKH YTTIEBOLOPOIOB M ClIOCOOB UX nepepaboTki;

* GEILECHIBN U MAINEPUATbL, WHHPOKO HCHOAL3YEMbIC 8 RPAKMIUKE: OCHOBHBIE METAJUIE]
M CIVIaBbl, rpaur, KBapl, CTEKIO, LUEMEHT. MUHEpaIbHBIC YIOOOpEHHS, MHHEPAIbHbIC H
OpraHHUECKHE KHUCOTHI, LIENOYH, aMMHUAK, YIJIEBOAOPOAs], (PEHON, AaHMIMH, METAHOA, 3TaRON,
STUACHTHKOND, TAMHEpUH, (opManbIernfl, aueTalbIerui, aleTOH, INIIOK03a, Caxaposa,
Kpaxmas, KIeT4aTka, aMHHOKHCIIOTHI, OenkH, MCKYCCTBEHHbIE BONOKHA, KAyUYKH, IIaCTMACChI,
YKHPBI, MBJIa H MOIOLIHE CPSACTBA;

YMeETh:

®*  HA30I6QMb  W3YUEHHbIE BELISCTBA MO «TPHBHANBHOW» H  MEXAYHAPOIHOMH
HOMEHKJIaTYpaM;

® onpedeaams BaJCHTHOCTL H CTENIEHb OKHCIICHUS XUMHUYECKHX BIEMEHTOB, 3apsl HOHA,
THIT XHUMHYECKOH CBs3H, INPOCTPAHCTBEHHOE CTPOEHHE MONEKYJ, THUN KPUCTAIMYECKOH
PEIIETKH. XapaKTep Cpeibl B BOAHBIX PACTBOPAX, OKMCAMTENb H BOCCTAHOBUTENb, HAMIpABIIEHHE
CMEIIeHHA paBHOBECHst 1OJ BIMAHWEM pazNHuHBIX (PAaKTOPOB. H30MEpbl M  TIOMOJIOTH,
MPHHALNEKHOCTh BEIIECTB K PasNUyHBIM KNaccaM OpraHH4YeCcKHX COeQHHEHWH, XapakTep
B3aMMHOTO BJIUAHHA ATOMOB B MONEKYMAX, THNbI PEaKUHi B HEOPraHHYECKOH H OpraHH4ecKoit
XHMUM;

® XAPAKMEPUIOGANTL S- , P- U d=DJIEMEHTBI IO HX MTONOKEHHIO B IEPUOANYECKON CHCTEME
JI. 1. Menneneepa; oblye XUMHUECKHE CBOHCTBA METAIOB, HEMETAIOB, OCHOBHBLIX KJIACCOB
HEOPraHWYeCKHX  COeAHHEHHH; CTpOeHWe M CBOHMCTBA  OPraHHYECKUX  COeTHHEeHHil
(yrnesonoponoB, COUPTOB, (PEHONOB, ANBACTUNOB H KETOHOB, KapOOHOBBIX KHCIOT, aMHHOB,
AMHHOKHCJIOT H YTJIEBOAOB),

* 00vACHAMYL 3aBHCUMOCTL CBOHCTB XHMHYECKOrO 3MeMeHTa U 00pa3oBaHHBIX MM
BEIHECTB OT MONOKEHHA B IMepuoaHyeckoil cucteme JI. M. MeHneneesa; 3aBUCHMOCTD CBOMCTB
HEOpraHu4ecKHX BEINECTB OT MX COCTaBa M CTPOCHUSA. TIPHPOAY W Ccnocobbl obGpa3zoBaHUS
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XUMHYECKOH CBA3M; 3aBHCHMOCTD CKOPOCTH XMMHYECKOIl PeaKUHl OT pa3jH4HBIX {(PaKkTOpoOB,
PEaKIHOHHOM CIOCOOHOCTH OPraHHYECKUX COSTHHEHHI OT CTPOSHMS HX MOJIEKYIT;

®  BLINOANAMb  XUMUYECKUL  KCRepuMenni N0 pacnO3HABaHHIO  BaXKHEMLIHMX
HEOPTraHNYeCKUX U OPraHHYeCKUX BELIECTB; MONYUEHIIIO KOHKPETHBIX BEIeCTB, OTHOCAIMUXCS K
M3Y4YEHHbIM KJlaccaM COCAUHEHMU;

| ® NPOGOOUMYL PACUeThl 10 XMMUYECKUM (OpMYIaM H yYPaBHEHMIM PeaKIfui;

* ocyiecmenams  CaMOCTOATENbHBIH — MOHCK  XMMH4Yeckod  HHpopMaluH ¢
UCIOJIB30BAHHEM DA3sUYHBIX HCTOYHHMKOB (CNPABOYHBLIX, HAYYHBIX W HayYHO-TIOMYJISPHBIX
M3RAHHH, KOMIBIOTEPHBIX 6a3 naHHbIX, pecypcos MuTepHeTa); HCMonbp30BaTh KOMOBIOTEPHEIE
TEXHONOTHU A1s o0paboTk¥ M mepefiayd HHPOpPMauuu H €€ IMPEeACTaBleHHsA B pPa3fNUYHBIX
dopmax;

HCNOL30BATH NIPHOOPETEHNHbIC 3HAHNS i YMECHHS B NPAKTHYECKOIN JeATe15HOCTH H
MOBCCAHEBHOI KU3HH:

* A HoHHUMAaHUuA r1o0anbHbIX ﬂpOﬁﬂCM, CTOALINUX nepen YCIOBCUYCCTBOM!
3KOJIOTHYECKHX, SHEPTETHYSCKUX U ChIPbEBBIX;

¢ o0bAcHEHHS XHMHUYECKMX SABISHHH, NPOMCXOASIIMX B [pHpode, OBITY H Ha
MIPOU3BOACTBE;

¢ KOJIOTHYECKH I'PaMOTHOIC NOBEIEHHS B OKpYXKatoLeh cpene;

® OLEHKH BIHSHHS XMMH4ECKOTO 3arpA3HEHMA OKPYXAIOWIEH cpeldbl HA OpPraHu3M
4eJOBEKA U APYIHe JKHBbIE OPraHHU3MBbI.

¢ Oe3onacHoi paboThl ¢ BelllecTBaMU B tabopaTopuit, GBITY M HA NPOKR3BOACTEE,

® OMNpeleNeHUs BO3MOKHOCTH IMPOTEKAHMS XHMMUYECKHX MNPEBPalleHHH B pa3lNH4HBIX
YCNOBHAX H OLUEHKH X MOCNEACTBUI;

® PAcrO3HABAHUSA W HACHTU(HKALIMA BAXKHEHIINX BEIIECTB H MATEPUAJIOB;

® OLICHKH Ka4yeCTBA MUTHEBOM BOBI H OTASABHBIX NHILEBLIX MPOAYKTOR;

® KPUTHUYECKOH OLUEHKH JOCTOBEPHOCTH XUMHYECKOH WH{OpMaLMH, MOCTyNaoileid U3
Pa3NMHYHBIX HCTOYHHUKOB
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Conep:xanne paGoueii nporpammebl o xumu B 10 kaacce (npoduiabHbIH
YPOBEHB)

Beeoenue (5 uacos)

[Ipeamer oprannueckol Xxumuu. OCOGEHHOCTH CTPOSHHMS I CBONCTB OpPraHHYecKHX COSAHHEHWH. 3HaueHHe u
pONb OPraHHYECKOH XHMHKHN B CUCTEME €CTECTBEHHBIX HayK B &N3HH odwectsa. KpaTkuii oyepk uctopuy passaTHa
OpraHW4ecKON XHMHH.

OCHOBHbIE TIONOKEHUA TeOpHH CTpoeHns A.M. Byrneposa, [Tpeanockinku cozgarua teopun, [peacrasnenne o
TEOpHW TUNEB # paaukancs. Padornt A. Kexyne. XuMuueckoe CTpoSHHE # CBOWCTBA OPraMHyeckyX BelecTs.
H3omepus na npumepe 6yTana u usobyTaua.

DnexTpoHHOe 06NaKo W opBuTaNb, HX GOPMBI: S M P. INEKTPOHHBIE It INEKTPOHHO-TPadnUecKre GOPMYL ATOMA
yraepoa B HOPMaNbHOM W BO30YXAEHHOM cocTosnuAX. KoBaneHTHas XuMMueckas cBA3b, €€ NOJAPHOCTb U
kpaTHOCTL, BomopoAHas cBa3b. CpaBHeHHe OOMEHHOrO H JOHOPHO-AKLUEMNTOPHOrO MEXaHu3MOB 00pasopaHus
KOBANEHTHON CBA3M,

BanenTHble cocToAHus atoma yrneposa. Bumwl robpuanszaumu: sp3-ru6pn)1;13auuﬂ (Ha mpumMepe MONeKyabl
MeTaHa), Sp-TUBPUAN3ALMA (KA NPHMEPE MONSKYRb ITHNEHa), sp-rupuansauma (Ha npuMepe MONEKYNbI
aueTunena). [eoMeTpUa MONEKYA PACCMOTPEHHBIX BELUECTB H XAPAKTEPHCTHKA BHAOB KOBAJEHTHOMN CBA3M B HHX.

Tema 1. Cmpoenue u kracc:upuxayua opeanuueckux coedunenni. (7 wacog)

Knaccudpnkauns oprasuyecknx COSAHHEHHI 10 CTPOSHHIO YIAEPOZHOrO CKeneTa: auMknH4eckwe (aNKawbl,
aNmKeHbt, aNKHWHbL, ANKAZHEHB), KapOOLIKNHYECKHE, {UHKIOANKAHbI Il apeHsl) H reTepOUHKNHUECKHE COSRNHEHHA,
Knaccnpuxauus opraHnyeckux coeMHeHHI No GYHKLUMOHATBHBEIM TPYNAAM; CHHPTLL, PEHONbI, NPocTble AGUpH,
anbAernabl KeTOHsl, KapOOHOBBIE KHCAOTHI, CHOXHbIE SQHpbl. Yraesoapl. A30TOCOmSpKAlUME COSAUHEHHSA:
HHTPOCOEAHHEHHA, AMHHbl, AMHHOKHNCIOTHI.

HomenknaTypa tpusuanbhan w WIOTTAK. Mpuxuvns ofpalobanns ua3pahuii OPrannYecKnX COEnVHEHMI Nno
HIOTAK.

Buapl 130Mepit B OPraHnUeckoi XUMHH: CTPYKTYPHAA H OPOCTPAMCTBEMHAR. PA3HOBHAHOCTW CTPYKTYPHO
H3OMEPHH: H3OMEpHA «YTNepodHOTO CKeNeTan, H3OMepHs NONoxenus (kpaTHodl CBa3M K (yHKUHOHANLHOI
FPYNMbl), MEKKNACCOBAA H30MephA. Pa3HOBHAHOCTH NPOCTPAHCTBEHHON W3OMEPHH. FeomeTpHueckas (1tie-, Tpac-
) H30MEPHA Ha NPAMEPE WIKEHOB W UHKIOANKAHOB. ONTHYECKas H3OMEPHSA HA MPUMEPE aMHHOKHCIOT,

Pewlienne 3anay4 Ha BbIBOJ HOPMYN OPralHUECKHX CORAMHEHUI,

Hemoncerpami,  UlapocTepkHesbie MOLEAN OPFaHMMECKUX COEAMHEHUM pasnuuHBIX KiraccoB. Momenu
H30MEDPOB Pa3HLIX BHROB H30MEPHH.

JlaGopaTopueiii onbIT. H3roToBiaeHwe Monenei BELIECTB-NPEACTABHTENEH PA3AUUHGIX KIACCOB OPTAHKYECKHX
COERHHEHN I

Tema 2. Xumuueckue peaxuuu ¢ opzanuneckolt xumuu. (7 4acos)

Tunsl xuMuteckux peakunit B opraHuyeckodf xumiuu. [ToHsgTHE 0 peakuMax 3aMelieHus: ranoreHHPOBAHHE
akaHOB M APEHOB, WENOYHONH CHAPONM3 ranoreHankaHoB. IToHATHE O peakUMAX NMPUCOEAHHEHMA: MHAPATALNSR,
FHAPHPOBAHKHE, CHAPOrafOreHHpOBaHse, ralorendposanve. Peakuun nNONMMEpH3auMH U NOAHKOHICHCALMH.
[lonatne o peaxumax oTwenneHua (INUMHHHPOBAHMA): AErHAPHPOBAHHE ANKAHOB, AETHAPATALMA CIUPTOB,
LAeTHAPOXIOPHPOBAHUE HA npHMEpe ranoreHankaHoB. TIOHSTHE O KpeKHHre anKaHoB M AEnOSMMepH3arus
nonyumepos. Peakuns uzomepusaunu.

ComonauTHueckuit N reTeponuTyeckuil paspblB KOBANEHTHON XHMHueCKOW cBA3N, 00pa3oBanie KOBANEHTHOI]
CBA3H N0 NOHOPHO-AKUENTOPHOMY MeXaHn3my. [lonartue o Hykneodune u anekTpodnie.

Hemoncrpanus, InasreHue, oByrnueanye n ropeHue OpraHuvecknx BeulecTr, OfectiBeqnBatye 3TUNCHOM U
aueTHneHom OPOMHOH BOABI M pacTBOPA NEPMAHFaHaTa Xanua. BlauMozelicTane ClIUPTOB ¢ HATPHEM K KHCIOTAMM,
HenonnMepusauns NOMHITHIEHA.

Tema 3. Yenegooopoowt. (37 uacos)

[Tonatue 06 yraesopoponax. [IpHpomHble MCTOYHWKH yraeBoZOpoaoB. HedTb 1t ee npomblieHHas
nepepadoTka. OpakUMOKHAA REPEroKKa, TePMUUECKHT K KaTanuTHuecknil kpexndr. [pupoaHblil ras, ero cocTas 1
MNPAKTHUECKOC HCNONAL3OBAHLIE, KamenHsiii Yrodb, KokcopaHHe kaMeHHOro yria.

Anecaot. Fomonoruuecxnﬁ paa n oﬁluaa (l)OpM)’ﬂa ANKaHOB, CTDOGHHC MOJIEKYbL METAada #t ApyYr#x allKaROB.
H3omepux H HOMBHKﬂaTypa ankaHoB. PH3HUECKHe H XHMHUECKHE CBOMCTBA ANIKaHOB; PEAKUHHK 3AMEULEHNA,

FOpeHHe ANKanoe B PasnHYyHLIX YCIIOBHAX, TEPMHUECKOE PA3OXKEeHHEe ANKaHOB, n3omepu3auuﬂ aNkaHoB.
anMCHCHﬂe AJNKaHOB. Mexannsm PeaKkiin paanKanbHOTO JaMECLLEEHUA, ero CTadNY.
I'Ipak'rw{ecxoe HCMONL3ORAHHE 3HAHHH O MEXaHH3IME (CBOGOHHOP&RMK&JIBHOM) pcaxuun B npasHnax TEXHHKH
Ge3onacHocTs B ObITY # HA NPOW3BOACTBE, FIPOMLIUNEHHBIE CNOCOTBI NOAYUEHHA: KPEKHHE ANKAHOB, HPaKUHOHHAR
NePEronKa HEQPTH,

Aixenr. [oMonornueckuit pan u odwasn dopmyna ankeHos. CTpPoeHHE MOMEKYAB! 3THAEHA W APYFUX BAKEHOB,
Hsomepus ankenoB: cTpyxTypHas M npocTpancTsenHas. HomewknaTypa # (husnuecke CBOIICTBZ aNkeHOB,
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TTonyueHHe ITUNEHOBLIX YINEBOAOPONOB H3 AJIKAHOB. FaNOreHAIKAHOB. CANPTOB. Peakuun NPHCOCAHHEHMA
(ruapupoBaHle, THAPOTANOTEHHPORAHNE, FANOTEHIPORAHME, THIpaTaUliA). Peakiunn OKUCNEHNs B NONUMEPH3AUNI
ankeHos. [IppmeneHye ankeHOB HAa OCHOBE HX CBOWCTB

Petenue pacueTHsIX 3a1ay Ha yCTAHOBNEHHE XUMIUECKOT QOPAM) b1 BELWECTBA NO MACCORBIM AONAM HIEMEHTOB.

Aaxuner, FoMonornyeckuit pax ankuuos. O0mas popmyna. CTpoenHe MONEKYNbl AUETHASHA W APYTHX aiKHHOB.
Uzomepna ankuxoB. HomeHknaTypa auUeTHNSHOBBIX YrACBOAOpo10B. [loiyueHHe aAKHHOB: METAHOBBIH W
kapOWaHbtd  crocolOut,  @u3nyeckue cBoMCTBA  ankHHoB.  PeakKuHl! NPHCOGANHEHHWA.  FaNlONCHHPOBAHHE,
TMOPHPOBAKHE, THAPOraNoOreHWpoBaHWe, ruipatauna {(peakns Kyueposa). Jumepusauws W TpUMEpH3aLHA
anxHHOB, B3aHMOJEHCTBHE TEPMUHAIBHLIX GIKHHOB € oCHOBaRIAM. Oxucnenne. [IpHMEHEHHE aRKHHOB.

Huenor. CTPOEHKE MONEKYN, H3OMEPUA M HOMEHKAATypa ankaaneHoB. PuiMueckue CBOHCTBA,  B3AHMHOE
pacnonokerne mH-ceAzell B MONEKYJaX aNKaAHeHOB: KYMYNHPOBAliHOE, CORPAKEHHOE, H3ONHPOBAHHOE,
OcoBeHHOCTH CTPOSHHA CONPAKEHHBIX ANKAAHEIIOB, HX TIONYUEHHE.

AHAIOrHA B XMMHYECKHMX CBOHCTBAaX alKEHOB VI ankaaueHos. [lonumepusauus ankaiuveHoB. HaTypasibhelit n
cuHTeTHueckuil kayuykn. Bynkanusauma kayuyka. Pesuna. PaGotel C.B.JleGemepa, ocobennocTit peaxuuii
TIPUCOEAKHEHNA K A/1KaANEHAM C CONPAXKEHHBIMH NH-CBAZAMN,

Hurnoaaxaner. ToMonoruuecknil paa u obmas  ¢doomyaa unwknoankados. Hanpsxenne wukna 8 CyHg , CyHs,
CsH)o , koudopmaunn CoHy,, niomepus UHKI0ANKaHOB {«NIO CKENETY», LUKC-, TPAaHC-, MexXiaccoBasd). Xumnueckne
CBOICTBA UMK/OATIKAKOB: TOpPEHHE, PA3NOKEHHe, PAAWKalbHOE 3amelleHne, Hiomepusauus. Ocobblie CBOWCTBA
LUMKNonponala u udknodyTaHa.

Apener. Bemson xak npenctashrels apeHos, CTpoeHHe MonekyAasl GeHzona, conpsixenne nu-ceaseil. MNonyyenue
apeHoB. Ouinueckne cpolictBa Oensona. Peakuu MekTPOQWNLHOMO 3aMewleHus ¢ yyacTheM OcHzona:
TaNOTeHUPOBAHNE, HUTPOBaHHE, anknaupopalie. OpHEHTaUHS 0OpU SNCKTPOPUALHOM 3aMelleHHH. Peakuud
BokoeblX ienel ankunGenzonor. Cnocobsl nonyyenusa. [NpumeHeHne Gex3ona 4 ero roMosoros.

Pelrenne pacueTHbix 331ay Ha BLIBOA QOPMYST OPraHHHYECKHX BELLECTB NO MAcCOBLIM AONAM H MO NPOAYKTaM
cropaHms.

Aemonctpaunn. Topenpe MeTaha, 3TuAeHa,  3THHa, Oensona, OTHOWeHNe ITHX BeLIECTB K PacTROpam
nepMaHraHata kanda u Spomuoii eoae. OnpefencHe Ka4eCTBEHHOrO COCTaBa METaHa W dTHIEHA NO NPOLYKTaM
ropeHis. B3pbiB ¢Mecit MeTana ¢ 8o3ayXoa. IToayuerne MeTana B3aUMOZeNCTBHEM aleTaTa HaTpus ¢ HATPOHHOH
{3BECTBLIO, aUeTHiEHA KapOHAHBIM CNOCOBOM; ITHACHA - Peakuneil A¢ruapaTaLnK 3THROBOTO CIIUPT; PasiloKeHHe
Kay'uyKa NpH HarpeBaditit HCMbITAHHE NPOAYKTOB pasinokenns. Benzon kak pacreopurens. Hurposanue Gersona.

JlaGopaTopuble ONbITHL 1 . U3rotossenne Moaenen YII€BOAOPOAOB H Hx
ranoreHNpoH3BonHbIX.2.O3Hakomaerne € npoaykraMn HedTH, KAMEHHOTO Yraf 11 NPOLyKTamy uX nepepadoTiu.
3.06HapyxeHHe B KepoCliHe HenpeAcnbHbIX coeaunerHui. 4. O3HakoMieHHe ¢ oBpazuaMi KayuykoB, PE3UHLI W -
s6oHuTa,

Tema 4. Cnupmot u penonst. (10 uacos)

Crypiner. Coctag o kaaccHuKaLMa COmpTeB (N0 XapakTepy YLAeBOAOPOAHOrO Pajukana M Nno aTOMHOCTH),
HOMeHKNAaTYpa. M30Mepnsa cnupToB (NosokeHNe rHAPOKCHALHBIX [PYNN, MEXKKAACCOBANA, YIIEPOAHOTO CKENETa»).
Ouzgueckde  CBOMCTBA COHPTOB., WX noaydeHue. MexmonexynapHas Bonopoauas c¢Bass. OcobennHocTH
3NEKTPOHHOrO CTPOECHMA MOAEKYN CNUPTOB. XHMHUECKHE CBOMCTBA CMHPTOB, OGYCAOBIEHMBIC HAaNUUWeM B
MoJiekynax  CHApoKcOrpynn:  o6pasoBaMKe  ankorOAATOB,  B3aWMOAEHCTBUE €  ranoreHOBOZOPORAMH,
MEKMONEKYIIpHAas W BHYTPH MOJCKYNApHAA AETHAPATAUMA, >TepudHKALMA, OKMUCIEHME H ACTHAPUPOBaHHE
CnHpTOB. OCOOEHHOCTH CBOICTB MHOTrOaTOMHLIX CTUpTOB. KauecTBeHHas peakuus Ha MHOTOATOMHbBIE CIIHPTbHL
BaxHeitwe npeacTaBuTend CNUPTOB: METAHON, 3TAHON, 3TUACHFANKONL, raxuepHH. DdH3nonoruueckoe AeHcTBHE
METAHOJIa H STaHoNa. PAcCMOTPeHKE MEXaHIBMOB XUMHHUECKHX PeaKLIUii.

Qenoaol, CTpoeHHE, H3OMEPUA, HOMEHKATYPa PEHONOB, HX PH3IHUECKMe CBOWCTBA M BoAYYeHHE. XHMHUECKne
ceolicTea (ienonos. KucnotHole ¢eoiicTsa, B3aumHoe BhMAHUE aTOMOB H Fpynn 8 MONeKynax OPraHHYECKHX
setlecTs Ha npumepe dieHona. flonnkonaeHcauus Gpenona ¢ gopmanbaeriiaoM. KauecTsenHas peakuns Ha ¢eHon,
[Tpumenesue deHona. MHoroatoMHubie heHOALL.

Hemoucrpanun, Buinenenue sonopona u3 >tuaosoroe cnupra. CpagHeHHe CBOACTE CMHUPTOB B FOMONOTHYECKOM
psany {pacTBOPBMOCTL B BOAE, TOpeHue, B3aumofleficTBHE ¢ HaTpuem). BzauMonelcTsie rauLepUHa C HATPHEM.
Honyuerne cnoxupx 3dupos. KauecTBeHHas peakuus Ha MHOrOAatomHble CRHpThl. KauecTBewuas peaknona na
denon (c xnopunoM xeneza (111}, PacTeopuMocTs desona 8 Boae npw pasanunoil Temneparype. BuitecHenue
Geriona i3 GeroNATa HATPHA YTONLHOR KHCAOTOI.

JlaGoparopHbie onbiThl. [, Pactpopende rauuepuHa B BojAe W peakuus ero ¢ ruapokcuaom meau (I1).
Biaumoneitctere (ekona ¢ OpoMHOit BOZOH 1 ¢ pacTBOPOM LWERONMH,
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Tema 5. Anvoezuont u kemouuot, (4 waca)

ANbAeruasl M KeToHbl. Knaaccuduxaums, CTPOSHHE HX MOIeKM.1. 1130Meplin H HOMEHKnaTypa. OcoBeHHOCTH
cTpoeHHn  kapGoHMnbHON rpynnul. Dusnueckue cBOHCTBA (opvaiblerisia it €ro romosoros. XvMHueckue
CBOMCTBA aNblACrHAOB, OOGYC/IOBNEHHbIE HANHUKEM B MOJEKY.1E KapOOHIL1LHOH TPYNMbl aTOMOB (MHAPUPOBAHHE,
OKUC/IEHHE aMMHA4HBIMH pacTeopamu oxcuaa cepelpa W rnapoxenia mean (113).  [pucoeanuenmne cHEUABYNON
KNCnoThl W Grcynsbuta HaTpus. KauecTeHHble peakuHW Ha aibleriiabl. Peakuds nonukouacHcauuu gexona ¢
dopmanbaeriaom. OCOGEHHOCTH CTPOEHUA I XWMHUECKMX CBOfICTB KeTOHOB. BlauMHoe BIUAHUE aTOMOB B
mMonekynax. [anoreHuposanve anLaerMaoB U KETOHOB 110 HOHHOMY MexaHH3MY Ha ¢seTy. KayecTBeHHas peakuus
Ha METUAKETOHbI.

Aemoucrpauuun. Konnexkuws anpbaerumor. Peakums «cepebpadoro sepxana». Okicnenue OeHsanbieruia Ha
BO3RYXE.

JlaGopaTopuble onbiThl, KauecTseHHbIe peakuny Ha alnbaeriiabt (¢ aMMUHAUHBLIMK PacTBOpamMll okcraa cepebpa u
runpoxcraom Menu (11)). Okucnenne cnupta 8 anbaerni. [lonyueHue n csoicTBa KAPOOHOBBIX KHCIIOT.

Tema 6. Kapbonoeote kucnomot, cnodcnote 3upot u dcupsi. (19 uacos)

Kapbonogete kucromor,  CTpoeHnre MONekyn kapOOHOBLIX KHCTOT U KapOokcunbiol rpyanbl. KnaccHpHKkanus u
HOMeHKnaTypa kapOoHOBbIX KHCNOT. du3uueckue c¢BOICTBA KapOOHOBLIX KMCROT H HX 3aBHCHMOCTB OT CTPOEHHS
monekyn. KapGoHosbie kucnothl 8 npupone. buonoriueckaa ponb kapOoHoBbIx kucHoT. OOwiHe CBOWHCTBA
HEOPTaHKUUYECKHX M OPTAHBYECKMX KNCN: T (B3aHMONENCTBHE ¢ METANiaMi, OKCHAAMM METAJUIOB, OCHOBaHHAMH,
CONAMM). Banaune yrneeonopoaHoro panHkana Ha cuny kapSoHOBOH KHCAOTs. Peakuus dTepH(PUKALUNH, YCIOBHA
¢e npoBeacHNA. OHOOCHOBHLIE W MHOTOOCHOBHBIE, HeRpemenbHble kapboHOBblE  kucnorsl, QTaenbHbE
[PEACTABHTENH KNCIIOT.

Croxcnpie _achuper. CTpoeHiie CIoxHbIX PUPOB, M3OMEPHA  (MEKKNAccoBas W «YMNEpPOAHOro CKEneTan).
Homenxnarypa cnomubix adnpor. OOpaTHMOCTL peakuHi  dTepudukaltnd, THAPOIH3  CAOKHBIX I(PHPOB.
PapHoBecue peakuuu: 3TepudukaLii- rsapons3a; GakTopbt BRUAIOLINE HA FIAPOAN3.

XKupet - cnoxuble 3(pupbl ranuepuHa u  KapOOHOBBIX KHCNOT. CoCTaB M CTPOEHWE MONEKYN XHPOB.
Knaccudukauns xupos. OMbIIEHHE kUPOB., NoNyueHHe Mblna. Mbina, ofbAcHeHHe UX MOOWNHX cBOHCTB. JKuphl B
npupose. buonornueckas dyHkuns xupos. [Tonarue 06 CMC. Obbacuenue molowux csofcTs Meiia  CMC,

HemoncTpaunn. XvMiueckue CBOMCTBA YKCYCHOfi M MypaBblHOil KicnoT, Bosronka GewsoitHol KHCAOTEL
ChoitcTea HenpeaenbHoli ONENHOBOH KueaoTet. [lonyyenne cnoxnoroe s3dupa. Konneruua macen.

JlaGopaTopubie onbIThL. PacTBOPHMOCTL JKHPOB. JIOKA3aTeNbCTBO HENPEALALIOrO XapakTepa KHAKONO Kupa.
OMbineHue sxHpoB. CpaBHeHHe cBolicTe Mulna H CMC.

Tema 7. Yeneeooot. (10 uacoe)

DTHMONOrKS HAa3BaHUA Knacca. MoHo-, ax- N noancaxapuael. [TpeacTaBuTeNH Kaxnoi rpynibl. buonoruyeckas
ponb yraesoaos. MX 3HaueHHe B 3H3HU HenoBeKa H o0LIeCTBa. .

Monocaxapudu. Ux xknaccuduraums. I'ekcosbs u Mx Opeacrasutestn.  [niokosa, ee (u3HyeckHe CBOHCTBA,
CTPOEHNE MONEKYNb. PaBHOBECHA B PACTBOPE MIOKXO3bl. 3ABHCHMOCTb XHMHYECKHX CBOMCTB ITHOKO3b! OT CTPOEHHS
mMonekynbt. Bzammogeiictewe ¢ rumpokchaom  Meau(ll) npu  KoMHATHOH TemnepaType W HArpeBaHHM,
ITePUPHKALINA, peakuun «cepebpanore lepkana», rHAPHPOBAHHE. Peakunyu OpoeHuUs TNIOKO3BI. CIUPTOBOIO,
MoJouyHokucaoro. [niokesa B npupoae. Buonoruueckas ponb rmokossl. [IpsiMeHeHne raioko3bl H2 OCHOBE €€
cBOMCTRB. PpYKTO3a Kak W3oMep rtoko3bl. CpaBHEeHUA CTPOEHUA MOMEKYN W XHMHUECKMX CBOUCTB IIIOKO3bl H
GpykTo3bl. PpyKTO3a B IIPUPOAE W €€ HNOMOTHYECKAs POIib.

Hucaxapuder. Ctpoerne, oGluas Gopmyna v npeactaBurenn. Caxaposa, NakTo3a, ManbTo3a, X CTPOEHHE U
6uonoruyeckas ponb. Craponu3z AucaxaphaoB. TIpOMBILIAEHHOE NONYUYEHHE CAXAPO3bl M3 MPHPOJHOTO ChiPbA.
Horcaxapuder. Odwan hopmyna u npeaCTaBUTENN: AEXCTPHHB! 11 MWKOTEH, Kpaxman, Lerno103a (CpaBHHTENbHAA
XapaktepHcTiika). @HU3nuecKWe CBOMCTBA NOMHCAXAPHAOB. XUMHYECKWE CBOHCTBa noflcaxapuaos. ['maponns
nonucaxapugos. Kauectsennaa peakumsa Ha kpaxman. lMonucaxapuam B npupone, nx OnonorMueckas poib.
ITpHMeHeHHEe NONHMCAXAPUAOB HA OCHOBAHWKM MX CBOHCTB (BonokHa). [ToHaTue 06 WCKYCCTBEHIHBIX BONOKHAX.
BzanmonelicTeue UENNIONO36! ¢ HEOPraHHYECKMMI W KapGOHOBLIMU KUCOTAMH - 06pasoBaHHe CACKHBIX SPUPOB.

Hemouctpaunn, B3anmoneiicTBie rnioko3el ¢ ruapokcuzom meau(ll) Oe3z Harpesanus W npH HarpeBaHMH.
Peakuus «cepeGpatoro sepkanar MOke3bl. [HAPONIN3I CaXapo3bl, UEAMOA03D! M KpaxMana. KommeKkUms BoJ0KOH.

JlaGopaTopHble onbiThl, BlanmoneicTeie rniokosbl 1 caxapossl ¢ ruapokckaom meau(ll). Bzanmoneiictaue
kpaxmana ¢ ogom. O6pazupt TPUPOAHBIX H HICKYCCTBEHHBIX BOJIOKOH,

Tema 8. Azomocoodepcaugue coedunenus. (12 uacos)

Aattirtor, Onpe,rlenelme dMHWHOB. CTPOEH!’IQ dMHIIOB. K.’laCCH[[JHKﬂLlHﬂ, H30MEPHA W HOMEHKIATYpa aMHHOB.
AJIHLbZ\TH‘!CCKI-!E " aPOMATHHECKHE  aMHIHLL. AHAIHIIL nOﬂ)"iCHME’ aMilHOB. aAKHIRPOBAHHC aAMMHAKa,
BOCCTAHOBNEHNE HITPOCOERHHEHIH (peakuusn 3HHHHA). Duznueckne cBOHCTBA amitHOB. XWMHUECKWE CBONHCTRA
AMHHOB: B3aHMOJEHCTBHE C KHCAOTaMP H BOZROIL OCHOBHOCTb aMHHOB. I'OMONOTHYECKHH paa apoMaTHHECKUX
aMHWHOB. AJII(H.I']HPOB&HH@ H AUHJHUPOBAHHE AaMIHOB. B3aymMHoe BAHAHHE aTOMOB B MOJICKYJIAX HA MpIMEPE
aMmMHUaka, EUlH(l)ilTH‘ICCKHX H GPOMATIIHECKHX aMI{HOB, aHHIIHHa, Oensona il HHTpOﬁCH'BOﬂﬂ.
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Asmuroxucromer. COCTaB M CTPOGHUE MOMEKY)l AMUHOKHCAOT, 130Mepith. JIBOWCTBEHHOCTD KMCIOTHO-0CHOBHbIX
CBOHCTR aMUHOKHCNOT M €€ NPUUKHLL. B3auMonelcTBie aMIIHOKHCIOT ¢ OCHOBAHWAMK, 00pa3oBaHHe CIOXKHBIX
3$upos. BlaumozelcTBHE aMWHOKWCIOT € CWIBHBIMK KHCNoTas. OGpa3oBaHHE BRYTPUMONEKYMAPHBIX COnei.
Peakuna nonMxoHASHCAUHH AMHHOKHCITOT.

Berku - npuponseie OGuononumepsl. IlenTnaHas rpynna atovos o ReNTIAHAA ©BA3b. Ilentasl. Benxu.
flepBrHynan, BTOpHUHAA M TPETHUHAS CTPYKTYpbt Genkos. XHMHYeckHe CBOITCTBA GENKOB: ropeHue, AcHATYpalus,
rRAPONK3, KaUECTBEHHbIE peakuuH. bronornueckne Gpynkuun Geakos. 3HaueHue Genkon. UetsepTuutan cTpyKTypa
6€nKkoB kak arperaums GeskoBbIX W HeGenkoBbix MonexyR. [nodasbuas npobaema 6eax0oBOTo rosoanus # NyTH ee
pewenns. Monarne JHK w PHK. Tlonatie 0 HyKNeoTvAS, NHPHMHAMHOBLIX M NYPHHOBBLIX OCHOBAHHAX.
[TepBuyunan, BTOpUUHan u TpeTHuanasn cTpykTypes JHK. Buonormueckan pons AHK v PHK. TenHas WHxeHepHs W
GuaTexHonrorua,

Aemoncypauni, ONbITbL € METHIAMHHOM: TOPEHHE, WeENOYHble cBOMCTBAa pacTeopa. OOpa3oBaHue coNel.
BianMoneHcTBYE aHWIMHA C CONAHON KHCHOTOH 1 ¢ Bpomuoii Boao#, OKpacka TKAWM AHUTHHOBLIM KPACHTE/eM,
JokazatenscTeo Hanuua GpyHKUHOHANLHLIX FPYNN B PaCTBOPAX aMHHOKMCNOT. PacTOpenne n ocaxaetue Genkos.
Henarypauus 6enkoe. Konnexuna «BonokHay,

JlaGopaTopHble onbrTbr. 1.00pazubl cUHTETHUECKIX BONOKOH. 2. PactBopedue Genkos B Bone. Koarynsums
xenatuna cnupTom. 3. LipeTHete peakuuuy 6enkor. 4.00uapyxerue Senka 8 MONoKe.

MpakTiyeckue padorel. 6 AzoTconepkalue OpraHUIeckie COERMHEHHA

Tema 9. buonozuueckut axriueHoie eeuiecmeq. (8 uacos)

ToHaTHe 0 BuTaMHHax, X knaccudrkauus u 06o3HaueHie. [POGUAAKTHKE ABUTAMHHO30B.

lonatie o depmenTax kak o GUHONOTIHECKHX KaTanusaTopaX Oenxosoi nprpoabl. OcoBGEHHOCTH CTPOSHUS U
CBOHCTE B CpABHEHUW C HEOPraHHYeCKWMH KaTanilaTopamu. 3HauéHuwe B OHONOrHM W NPHMEHEHHE B
npomsbitienHocTH. Knaccndurauns gepmentor. OcoBeHHOCTII CTPOCHUA W CBONCTB §EPMEHTOB: CENEKTHBHOCTD M
3¢pPexTHBHOCTS.

Tloxarne o ropmonax Kak OHOAOrHYECKH aKTHBHBIX BEILECTBAX, BbINOMHMOWIMX IHAOKPHHHYIO perynsuuu,
KHIHEACATENBHOCTH OPraHU3MOB.

[MoHarue o nexapcTeax Kak XHMHOTEPANeBTHHeCKHX npenapatax. [pynnel nexapets:  CyRbdhamumni,
AHTHOWOTIHKH, acnHpHH. Be3onacHele crocoBsl NPUMEHEHNA NEKaPCTBEHHLIX (POPM.

IMpakTuyeckite paGorul. 7. «eficTBie (BepMEHTOR Ka pazinuHbie BEIlECTBA» 8. KAHARM3 NeKapCTBEHHbIX

npenapatoe» .
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Conep:xkanne padoueii nmporpammbl mo xuvin B 11 knacce (npopuiabHbIHA
YPOBEHbL)

Tema 1. Azomocooepscaniue coeounenun. (8 wacog)

Amuner. Onpepeneuve amuHos. CTpoeHwe amunoB. Knaccudiikauns. usomepHs H HOMEHKIATYpa aMHKHOB,
AliudartHyeckiHe M apoMaTUYECKHE amuHbl.  AHHARH. [lomyueHwe aMMHOB: aNKMAUPOBAHHE AMMHAKA,
80CCTaHOBAEHWE HHTpocoenHHeRHH (peakuns 3uuuHa). Pusmdeckie cROACTBA aMHHOB. XHMHYECKHE CBOICTBA
aAMHHOB: B3aUMOAEHCTBHME C KMCMOTaMH M BOROW. OCHOBHOCTL aMitkoB. [OMOSIOTHMECKHH PSA apOMAaTHYECKHX
aMHUHOB. AMIKHAMPOBaHHE # AUWIKHPOBaHWE aMHHOB. B3anmHoe BNHAHWE aTOMOB B MONeKyhax Ha npuMepe
amMMHaka,  andaTHUeCKMX W APOMATHYECKWX  AMWHOB,  aHunauMHa, Oew3ona © HuTpodeHsona.
Asunoxuciomer. Cocrap H CTpOEHHE MOACKYN aMMHOKHCAOT, n3omephu. JIBOHCTBEHHOCTb KHCAOTHO-OCHOBHBIX
CBOWCTB aMHHOKMCAOT W ee NpH4HHbl. B3aumMoneHCTBHE aMItHOKHCAOT € OCHOBAHWAMM, 00pa30BaHHE CAOMHLIX
3¢upoB. BraumoaeHcTBHE aMUHOKUCIOT € CHIIbHBIMIS KMcaoTaMu. OOpa3oBaHue BHYTPUMONEKYAAPHLIX coneii.
Peakuma nonnkoHAEHCAUMH AMUHOKNCAIOT.

Benky - npuponHpte Ouononumepw. [lenTumHas rpynia aToMOB M nenTHAHas ceadb. [lenTuawl. Benku.
[TepBHuHAR. BTOpHUHAS it TPETHYHAA CTPYKTYpbl 6enkos. Xumuueckue cBoiicTBa GENKOB: ropenHe, AeHATYPaLMA,
FHAPONH3, KA4ECTBEHHbIe peakuun. Bruonoruueckiie hyHkUH Genkor. 3HaueHne Genkoes. HeTBepTHUHAA CTPYKTYDPA
fenkoB kak arperautin GenkoBblX U p2OenkoBbix Monekyn. [noGanbuas npoGnema GenKkOBOro rofoaHNs U NyTH e
pewenus. Modarne JHK u PHK. [ioHaTie o HykaeoTuze, NUPHMANMHOBLIX W MYPUHOBBIX OCHOBAHUAX.
[TepBuunasn, BTopuuHas U TpeThuHas cTpykTypst JHK. Buonoruveckas pone JEHK v PHK. NedHas viHxkeHepus U
BHOTEXHONOTHA.

Jdemonerpaun. OnbiTe! ¢ METILIAMMHOM: TOPEHHE, WeNoUHbIe CBOHCTBA pacTBOpa. QOpazosaHne coneh.
BaaumoneiicTere aHuINHa © cONAHON KHCNOTON N ¢ OpOMHOH BOAOH. OKPAcKka TKAHW AHHAUHOBLIM KPACUTENEM.
JokazaTenscTBO HAAMHA HYHKUNOHANbHBIX TPYTIN B pAacTROPaX aMIHOKUCROT, PacTBopenne 4 ocaxaeHne HenKoB.
Henatypauus Genkor. Konaekuns «BonokHa».

JlaGopavopuble onbiTer, },0O0pasubt cHMHTETHUECKHX BONCKOR. 2, Pacrsopenue Geakos B Boge. Koarynsuus
kenatHya cnuptoM. 3.l geTHble peakuiu enkos. 4.O0Hapyxenne 6enka B MOnoke.

MMpakTyyeckie padoTel. 6 A30TCOAEPKALLME OPraHHMECKNE COEAHHEHHA

Tema 2. Buonozuuecku akmueroie geijecmed. (6 4acos)

TMouatHe o euTammuuax. Mx knaccuduranng v obosnauermne. [popunakTika aBUTAMHHOZ0B,

ITonatue o (depmeHTax Kak o GHOJOTHYECKMX xaTanusaTopax Oeakoroil npuponbl. OCcO0EHHOCTH CTPOEHUA M
CBONCTB B cpan’ueHnn € HEOPraHHYeCKUMMW  KaTanHu3aTopaMu. 3uaueHue B OHONOCKK M MpHMEHEHHe B
NPOMBILINIEHHOCTH. KJ'IaCCHq.)HKaLlH}I (])epMEHTOB‘ OcobeHHoCTH CTPOEHHWA H CBOHCTE (})epMCI-iTOB: CCNEKTHBHOCTE H
IPPEKTUBHOCTD. )

[TowunaTHe o fOpMOHaAxX Kak OHONONHUECKIT AKTHBHBLIX BEILIECTBAX, BbIMTOKHAXOLINAX JHACGKPHHRYIO perynduuu,
HKUIHEACATENBHOCTH OPraHH3MOB,

TloxaTHe © nekapeTBaX KAk XHMUOTEPaNeBTHUSCKMX npenaparax. [ pylnsl fekapcTs:  Cyhib$haMuael,
AHTHONOTHKY, acnUpuH, bezonacHbte cnocobbl RPHMEHEHRA NEKAPCTBEHHBIX GOPM.

ItpakTRueckue paborel. 7. «JeitcTeue GePMEHTOB Ha PA3NHUHBIE BEWECTBAY §, « AHANU3 NEKAPCTBEHHBIX,

Tema 3. Hoemopenue ocrogubix eonpocog Kypca «Opzanuseckan xumuny (6
uacoe)

Tema 4. Cmpoernue amoma u nepuoouueckuii 3axon [1.U. Menoeneesa.

(6 uacos)

Amosm-_crooenan wacmuya. 1Apo W INeKTPOHHAas 00ONOuKa. DNEKTPOHLI H MPOTOHBI. MUKPOMHD H MAaKpPOMHP.
Ayannsm yacTuu Murkpomupa.

Cocmonnue snexmpona 6 amove. INEKTpoHHOE obnako u opbutans, dopma opduranei (s, p, d, f). 'narnoe
KBAHTOBOE 4UCI0. DHEPreTHHECKHE YPOBHM i NOAYPOBHH. B3auMOCBA3b MMZBHOIC KBAHTOBOTO HUCHA, THROB H
dopm opluTaneil H MAKCUMASLHOrO YUCAA FNEKTPOHOB HA N0AYPOBHAX U ypoBHAX. [Tpuxunn INayas. 3aekTpoHHas
(bopmyna aTomos nemenToB. Ipaduueckue InexTpoHHbte hopmyabl 1 npasuio yHRa. 3nexkTporHo-rpaduueckHe
hOpMyAbl ATOMOB 3MEMEHTOB. DACKTPOHHAA KNACCHPHKALKA IAEMEHTOB 0 CeMeRCTBaAM.

Banenmuele goaMooctocmi gmomMog Xumuueckux nesennos. BaneuTHbe 3eKTPOHbl. BafieHTHbie BOIMOXHOCTH
ATOMOB XMMHUYECKAX 3AEMEHTOB KakK (hYHKUMA HX HOPMAIBKOro W BO30YKAEHHOrO cocTosHus. dpyrie $akTopsl,
OMpenensolye BANEHTHLIE BOZMOXKHOCTH aTOMOB: HAANUME HEMORENEHHLIX  JNCKTPOHHBIX nap. Hanwuune
cgo0oaHbIX opOuTaneii. CpaBHEHHE BASKEHTHOCTH W CTENSHU OKHUCNEHHA,

[Tepuoduveckui saxon u_Iepuoduueckas cucmemd xtmeckx 2aevenmoad . H Mewoereega. Tpennoceinku
OTKPBLITHS 3aKOHA; HAKOTUEHME (hAKTONOrHIeckoro MaTepana, paboTl npeawectRennukon M. 51, Bepueanyca, U.
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B. Jebepetinepa, A. D. Wankyprya. Jx. A. Hewonenaca. 1. tO. Mefiepa, cve3a xumuko B Kapicpys,
AMyHocTHble kawecta JI. M. Menaencesa. OtkpbiTie [, M. MenzeieepbiM nepuonuueckoro sakona. Ilepsas
dopmyanpoeka ero. TOpH3OHTANBHAA, BEPTHKAIbHAA 1T 1HaroHalbHag  MEPHOAHUECKHE  3aBUCHMOCTH.
[TepHoanyeckui 3akoH W cTpoeHue aTtoma. Msotomsl.. CoBpeMeHHOE TNOHATHE XHMHUYECKOFO JMEMEHTA.
3axonoMepHrocTb . Moznin. BTopas popMynIupoBKa NepHOAHUECKOrO 3aKkoHa. [lepiioanieckas cHCTEMA W CTPOSHHE
atoma. PuanUecKHH CMbIC NOPAAKOBOrO HOMEpA MEMEHTOR. HOMEPOB rPyYMAbl 1 neprona. TIPHHHHbBL H3MEHEHHS
METAMNHYECKUX W HEMETANIMYECKHX CBOWCTB 3MEMEHTOB B rpynnax H NepHodax, B ToM vueae OOnbWHX U
caepxOonbnx. TpeTbs (POPMYNHPOBKA NEPUOAHUECKOrO 3aKeHA. 3HAUEHHE NEepHOAHYECKONO 3akOHa It}
NepHOAHYECKON cucTeMbl XHUMHueckux anementoB JL M. MeHieneesa anga pasBHTUA HAyYKW W [OHHMaHHA
XHMHYECKOH KapTHHbI MHPa.

Tema 5. Cmpoenue serjecmea. (15 wacos)

Xustnueoran casze. EQuiaa npupoda xumuyeckoti c6a3u. MoHNas XHUMHUECKAA CBAZb W HOHHbIE KPUCTANTHYECKHUE
peweTky. KoBaneHTHas XWUMHUECKAs CBA3b M €€ KnacCHPUKauna: ne mexauusmy obpazopanus (0OMeHHbIH u
QNOHOPHO-aKLUENTOPHBIH), N0 3JCKTPOOTPHUATENLHOCTI (MOANSPHAS W HEnonsApHan), No cnocoly nepekpbiBaHnA
MEKTPOHHBLIX opGuTanel (c1IrMa M 1), no KpaTHOCTH (0aHHapHasg, ABOItHaA, Tpolkas, nonyTtopHas). TlonspHocTts
CBA3® W TOASPHOCTE MOAEKYAbL Kpucrtannumueckie peweTtky ans BEWECTB ¢ 3TOH CBA3bIO: aTOMHas W
MOTIeKyNfpHas. Metannuueckas XHMHUYECKAs CBA3b H METAINHYECKas KpUCTalHuyeckas pewetka. Bomopoanas
CBAZb. MEXMONEKYRAPHAA M BHYTpHMoNekyaapHaa. Mexaunsm ofpasosalna 3Tofi cBA3W U ee 3HaueHHe. HoHnas
CBA3Db KAK TIPeAeNbHbII Cayyal KOBaJCHTHOIM NONIpHOH CBA3H, Nepexon ONHOro BUAa CBA3W B APYToH; pazHble BHAbI
CBA3EA B ONHOM BELMECTBE.

Cooticmea xogaiennnion xumMuyeckon cassi.  HacelluaeMocTb, NonspH3yeMOCTb, HanpaBAeHHOCTb, [eoMeTpun
MOJIEKY .

Tubpudusanun opbuma3iett u 2€oMempus MOICKY.

sp’ - rubpuamzanua y afkaHoB, BOAbl, aMMHaKa, aaMasa.

sp’ - rHOPHIMRALMA Y coeuHeNnTt Gopa, ANKEHOB, APEHOB, AUEHOB, rpajuTa.

sp - rubpsiau3anng y coeanHeHuii Sepuinna, ankitHoB, kapGuua. MeoMeTPHA MOEKYN HA3BAHHLIX BELECTB.
Hucnepenvte cuchreavi. TIOHATHE © AHCNEPCHBIX CHCTeMmax. JMcnepcuoHHas cpefa W aMcRepcras ¢asa. Jleath
THNOB CHUCTEM M MX 3HaueHile B Npupoae M KH3HHW uenoseka. JlucnepcHas cuerema ¢ KuAKoH cpefoii: B3BecH,
KOJUIOHAHBIE CHCTEMBI. WX Knaccuduxauuna, 30au u rean. Dddext Tuwnana. Koarymauwsa. CHHepesuc.
MonekyispHsle 1 UCTIHHBIE PACTBOPpL.

Teopus_cmpoenun xuvunecrux saevesmos 4, M. bymaeposa. TIpeanockiki CO3AaHHA TEOPHH CTPOSHHA | paBoTst
npeawecteeHHukor (XK. b. Mioma. @. Bénep, (L. @. XKepap, ®. A. Kexyne). cbe3n ecTecTBOHCHbITATENCH B
Wnetiepe. nnunocTHbIE KauecTBa A, M. ByTheposa. OCHOBHbIE NONONKEHIA COBPEMEHHOIT TEOPHH CTPOEHHA. Buabt
wiomepiun. H3soMepua B HeopraHuueckoil xnmud. B3aumHOe BAMAHWE aTOMOB B MOREKYJNAX OPraHHYECKHX H
HEOPraHuueckux BelwecTs, CHOBHBLIE HAMPABACHUA Pa3BUTHA TEOPHK CTPOSHUS « 3aBHCHMOCTL CBOWCTB BELKECTB
HE TONBKO OT XUMHYECKOro, HO H OT HX 3EKTPOHHOTO H NPOCTPaHCTBEHHOTO cTpoennsa. MuayxuwoHHbET W
ME3OMEPHBIA 3PdiekTbs. CTEpEopPeryNapHOCTD.

Huarexmiieckue ocroen obuphocmy J8vx geoyuux_meopus xumut.  JHANEKTHNECKHE 0CHOBLL OGLHOCTH TEOPHH
nepuoanudocTd JI. M. Menneseesa u veopuH ctpoenua A. M. bymiepoea 8 cranosnenmn (pabotbl
NPeAlECTBRHHHKOB, HAKONAEHNE (PAKTOB, YUacTHE B CLE3AaxX, PYCCKHil MEHTaNMTET), NpeickazaHWH (HOBBIX
3nemenToB- Ga, Se, (Ge W HOBBIX BELIECTB - U300YTAHA) W PA3BUTUM (Tpn QOPMYRHPOBKH).

Homumepnr opeanuveckue u_weopeanyyeckue. OCHOBHbIE NOHATHA XUMHU BMC: cTpykTypHOS 3BEHO, CTENEHD
RONUMEPH3AUMKY, MoNeKynapHas macca. Cnocolbl  nofyuewys nonumepoB. PeakuHKk NOMHMEPH3IAUWH U
nofukoHAeHcaunn. CTpoeHHe NoJNMEpoB: reoMeTpHueckas ¢opMa MaKpPOMOAEKYN, KPHCTAANMHYHOCTL U
amoptHOCTL, cTepeoperynspHocTb. [lonumMepsl opranuueckue o HeopraHmwueckue, Kayuykn. Flmactmaccel.
Bonokua. Buononumepsl: 6eAKH U HYKNEHHOBbIE KHCAOTHL.

AemoncTpamsn, Moaeny KpUCTANNHYECKHX PewIETOK BELWECTB ¢ pasAHUHBIM TUNOM C8a3eit. Momesn Monekya
pasnauyHoit reomerpun. Kpucrannnueckue pewétkd anMasa # rpadura. OGpasubl pasmnuHbIX CHCTEM € KHIKOH
cpenoii. Koarynaumsa. Cunepesuc. ekt Tunmans. Monesu H30MEPOB CTPYKTYPHOH H NPOCTPaHCTBEHHOM
nzomepnn. Ceoiletea tonyona. Konnekuwa raactMace ut sonokod. O6pazupt HEOpraHWUYeckuX NMONUMEPOB: Cephl.
INaacTuyeckoi, docdopa kpackoro, ksapua v ap. Monenu monexkyn 6enkos n JHK.

JaGopaTopssie onbiTel. 1. CeoiicTBa rHAPOKCHAOB 3neMeHTOB 3 mAepuona. 2. O3HakoMieHHe ¢ oOpasuamu
MacTMAcE, BOJOKOH, HEOPTAaHUUECKHX MONHMEPOB.

Tema 6. Xumuuecrkue peaxyuu. (20 wacos)

Knaccupurayun xusmuyeckix pedkyuti 8 op2antiyeckol u Heopanuyeckots xumuy. TIoHATHE 0 XHMHUUECKOH peaKLnH,
€& oTnUNHE OT AaepHoit peakuny. Peakuny anacTponu3awnH N H3GMepu3aluy, Peakuuil, HAYLLHE ¢ H3MEHCHHEM
COCTABa BEILECTBA: MO YHCY H XApakTepy pearupyrowHx 1 obpa3yiolnxcs BewecTs (pasnokReHus, 3aMelteHIA,
o0MeHa, COEAMHEHAA); N0 U3MEHEHNIO cTeneneli oxncreHua (OBP u ne OBP); no rennosomy 3¢pdekty (3K30- H
SHAOTEPMUYECKNE), No aze (FOMO- H reTeporeHHble); no Hanpasaewno (obpaTimbie W HeobpaTHMBIC); (10
HCOOAB30BAHHUIO KaTan3aTopa (KaTAJIMTHUSCKHE H HEKATANHTHUECKHE); 0 MEXaHH3MY (paAHKaibHLIE 11 HOHHBIE);
no BHAY OJHEPrHM, MHHUHHUPYIOWER peakuuio (PoToXuUMHueckHe, PaZNALiOHHBIE, 3NEKTPOXHMHUECKIE,




. 17
TEPMOXHMUECKHE).
Bepoamiocme npomeraiua xuvuseckuy peaxynti.  3akoH COXPAHEHHA IHEPrHU. BHYTpeHHsn dHeprua peakuuii.
Tennogoit 3bdext. TepMoxumuuyeckue ypasuewus. Tennota odpasosadiis. 3akoH . H. Iecca. Surpomms.
B03MOKHOCTL NpoTeXaHuA peakutii B 3aBUCHMOCTH OT HIMEHEHHA YHCPTHH 1 FHTPOMUN,
Cropocmb xumuyeckux peaxuuti. @armopel, erusromue na cxopocio peanyuit. TIoHATHE 0 ckopocTH. CKOPOCTh
rOMO- U TETEPOreHHOoli peakuni. JHeprusn akTHBaUMH. PakTopbi. BIHAIOLME HA CKOPOCTh peakuuH: NpHpOIa
Pearupylomnx BEWECTB, KaTAIM3ATOPLI, TEMNePaTypa, KOHUeHTpauns. KatanHs romo- W reTeporeHHbid, HX
MeXaHH3Mbl. DEPMEHTBI. UX CPaBHEHUE ¢ HEOPFAHUMECKUMIl KaTaiHzaTopamH. HHrHGHTOPBI M KaTamHTHYECKHE
ANb1. TTOBEPXHOCTH COMPUKOCHOBEKHSA PearupyroLiX BELLECTB.
Xumuyeckoe pasrogecue.  FIOHATHE 0 XUMWUUECKOM PaBHOBSCHil. PaBHOBeCHbIE KOHUEHTpauuH, JIHHAMMYHOCTb
pasrosecua. Konctanra pagiiopecns. akTopbl, BAHSIUME HA CMELICHHE PAaBHOBECHS: KOHLEHTPAUMA, NaBJECHHE,
Temnepatypa, Mpuauun Jle arense.
Okucimmesvro-goccmanogumenvnvie_pearyun(OBP).  Ctenens okucienns. Knaccuduxaumun peaxuuii B cBete
MEKTPOHHON Teopu. OcHOBHbIE NOHATHR OBP. Metoasl coctaenenus ypasneHuit OBP: meron 3nexTpoHHOTO
OanaHca, MeTod nonypeakuuii. Biuanne cpeawt va npotekasne OBP. Knaccugukauua OBP. OBP B oprannueckof
XUMUN,
Inexmponumuyeckas _Quccoyuayus. (7L}  INEKTPONUTHI 11 HEIREKTPONNTBI. MeXxaHW3m 3NeXTPONHTHUECKON
AUCCOLKALMY ¢ PA3NHYHBLIM BHAOM cBA3H. CBONCTBA KAaTHOROB H aHHOHOB. KWUCNOTHI, CONM, OCHOBAHHA B CBETE
2. 1. Crenetb D1 €€ 3aBUCHMOCTh OT fIPHPO bl ANEKTPONNTA 1 €710 KOHUEHTpauHHu. KOHCTaHTa TUCCOUMAaLNH.
Crynenuatas anccounaunsa. CBaliC "Ba pacTBOPOB MEKTPOIHTOB,
Bodopoonutii_norkaszamess.  Juccounauna soabl. Koncranta e€ nuccounauus. MoHHWoe Npou3BeaeHWE BOIBI,
Boaoponnsiit nokasatens - pH. Cpeasl BOAHLIX pacTBOPOB 3AEKTPONHTOB. 3HaueHHE BOAOPOAHOFO NOKA3ATENA AN
XHMHUYECKNX 0 GONOTHUECKHX NPOLECCOB.
{uopoaus. TlouaThe rnaponu3a. IHAPONH3 OPraHHUECKHX W HEOPraHMYECKHX BEILECTS (FANIOrEHANIKAKOB, CIOKHEIX
ydupos, yrneroaos, Genkos, ATD) u ero 3HaueHwe. [uaponus coned - Tpu ciyvas. CTyneHuaTeliil FHAPOIN3,
Heobparumbii ruapoans. MpakrHueckoe 3Hauenve ruaponnsa. K
HAemoncTpaunn, MNpespaweHie kpacHoro Qocdopa & Genwit; kucaopona B 030H. [lonyueHue KHenopona M3
NepoKcUAa BOAOpoaa. Boanl. dernapatauus 31adona. Llenoyka: P--- P>Og --- H;PO,: cBoiicTBa YKCYCHO#H KHCIOThI;
NPU3HAKKN HeOOPATHMOCTH peakumii: CBOICTBA METANNOB, OKHCAEHHE aNbAernia B KHCAOTY M CAHPTA B anbAerHi.
Peakuutl ropeHnsa, 3x3oTepMuyeckie peakuny (obecuseunsanie GpoMHOTN BOObI B NEPMAHTaHATA KAIUA STHICHOM,
radleHde W3BeCTH N AP.) H JHAOTEPMHMYECKHE peakuus (pa3noikeHHe Karuiikoli ceawTpsl, GuxpoMara Kanus.
BiauMmonelcTRIE UMHKA ¢ PACTBOPAMK CEPHON U CONAHOH KHCTOT fIPH Pa3AUYHBIX TEMNEPATYpaX W KOHUEHTpaLHH
CONHON KHCAOTBI; PA3IOKEHHE NEPOKCHAA BOAOPOAA (IPH NOMOLIM OKCHAa MapraHua ([V), kaTanassl CLIpOro maca
u xapTodens. B3anmoneicTBHE UNHKA PAsNHUHON NOBEPXHOCTH (MOPOWIKA, NbULL rpamyn) ¢ kucaoTod. Monens
«KunAero» cnos. CmetueHne paBHoBecus B cucteme Fe''+3CNS= Fe(CNS);: OMbIAHHE KHPOB; PeaKiu
3Teprprkauni. 3aBucuMocTb crenenk 3., YKCYCHON KncnoTet oT pazbasnenna, CpaBHeHue CBONCTB pacTBOpOB
CEPHOM H CEPHHCTON KHCNOT, MypaBbHHOM H YKCYCHOR KUCROT, ruapoxcnaa nutua. Kanus n vatpia. MraMKaTops
¥ H3MEHEHHE HX OKPACcKM B Pa3M4HLIX cpenax. MHankaTopuas Gymara it e€ ucnonb3oBaHKe Ans onpeaeneHua pH
C/TIOHBI, EAYACHHOre coka, APYTHX COKOB OpraHusMa denosexa. CepHOKHCNbIH W (pepMeHTATHBHbIA THAPOAU3
YTneBo#OB. M'MAPONNU3 KapSOHATOR, CYALDATOR, CHANKATOB LUENOYHBIX METAIOB; HHTPATOB WiHKA 1K ceHHua (IT).
['uapoaus kapbnna Kambuus,
JlaGopatopuiie onbiTel. |.[TosyueHue KHCROpOAa pasnoxeHnem NEPOKCHAA BOAOPOAA U MEPMAHTAHATA KAIHA.
2.Peakuun, Maywwue ¢ o0pa3osaHHeM OCAOKA. a3d, BOAbI A4 HEOPraHWYECKHX M OpraHWYecKux
KHctoT.3. Ucnonb3oBanne NHAHKATOPHOH GyMary Ans onpegenenua pH ciosbl, wenyaounore coka. 4.Panuidbie
CyuyaH ruAponH3a conen,

Tema 7. Beuwgecmea u ux ceoiicmea. (29 wacos)

Kugcendmwayun _neopeanyueckux _geweeme.  Tlpoctble ¥ cnoxkHele pelnectBa. OKCHAB, HX  KnaccuduKaLus.
Fuapokenasl (OCHOBRHUSA, KUCNOPOAHbIE KUCAOTH, AMGpoTepHble ruapokcuasl). Knenors), ux knaccudHkauns.
OcHoBanug ux knacchuxauun. Conu cpeaHne, KHCIbIE, OCHOBHBIE W KOMMIEKCHLIE,

Kraccudmirayus opeaningexux geigecms Y TNesonopoasl 1k kNaCCHPHKALMA BELIECTE B 3aBHCUMOCTH OT CTPOEHMA
yraeponHoH nenmy (anudatuveckue M UMKIMYECKHE) H OT KPAaTHOCTH ¢BA3ell (MpeaensHble U HEMPENeRbHBIE).
Tomonoruueckufi paz. [ponssoaubie yr1eBONOPONOE: FANOFEHANKAHbI, CNHPTL], (QEHONLE, aNbLASIHALl ¥ KETOHBI,
kapﬁonoab!e KHCTIOTBI, POCTLIC H CNOXKHLIE '3(tJHpr HHTPOCOCAHCHHNSA, AMHUHb], AMHHOKHCNOTDI.

Memanzer. Tlonoxkeuue MeTannos B nepuonwlecxoﬁ CUCTEME M CTPOCHHE HMX ATOMOB. npoCTbIB BelecTea-
METaJMbl: CTPOEHHNE KPHCTAJIOB H METAATNYECKAA XHMHUECKAA CBA3b. AIIJIOTpOI]Hﬂ. O0ume (]JHM!'-ICCKHG CBOWCTBA
METARMIOB H BOCCTAHOBHUTEMbHBIE CBOHCTBA MX: B3aHMOAEHCTBYE ¢ HEMETARNAMMU (KHCHOpOﬂOM, ranoreHamH, cepoﬁ,
a30TOM, BOOOPOAOM), ¢ BOAOH, KHCMOTAMH, PAcTBOpamMu CONEl, OpraHHuecKHMH BelllecTRaMi {CIHPTaMM,
ranoreHaakxaHaMH, d)eHOJ!OM, KHIITZ!MH). co wenouamu. Okeuast o THAPOKCHAbI MCTAaNNOB. 3aBHCHMOCTL CRONCTB
STHX COEARHEHNH OT CTENEHEH OKNCASHHA METANN0B, 3HAHEHHE METAIOB B MpUpPOIe H XXU3HN OpPraHu3MoB,
Koppozua memannos.  TIoHATHE KOPPO3UH., XHUMHUECKAS KOPPO3HA. DNeXTpOXHMHueckad Kopposua. Cnocobsl
3ALLHTH METANNOB OT KOPPO3HH.

O6uwse cnocobbl nonyyeRns MeTasuio, MeTanaul B NpHpose. METAJUyprus 1l ee BHAbL fHpO- 3 [HAPO-
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INEKTPOMETANIYPrug. DNEKTPOAH3 PACTUIABOB M PACTBOPOR COCIHHEHIHT METAANOB H €70 3HaueHMe.
Hesmemaiaor, [loaoxeHne  HemeTannosB B NEPHOINMSCKON  CHCTEME, CTPOEHHE  UX  aTOMOB.
DREKTPOOTPULIATEALHOCTE. MHepTHble raszbr. JIBOHCTBEHHUE NOI0KeHHE BOAOPONA B HEPUOAHUECKOH CHCTEME.
HemeTanns! - Nnpoctbie BewecTsBa. ATOMHOE B MONEKYRAPHOE CTpoeHite hX. AANOTponus. XuMUUYeCcKHE CBOHCTBA
HemeTasioB. OKucauTeNnbHble  CBOWCTBA:  B33aMMODL{ICTBHE € METaNiamk.  BOAOPOOOM,  MeHee
WIEKTPOOTPHUATENbHBIMH HEMETAMNIAMH, HEKOTOPHIMH CNOXHBIMK BellecTBAMU. BoccTaHoBHTENBHBIE CBOLHCTBA
HEMETANNOB B Peakuusx co TOPOM, KHCIOPOAOM. CNOKHBIMH BELIECTBAMH-OKHCANTENAMH (a30THOH W cepHofi
KHCIOTaMH ¢ Ap.). Bogopoassie coeanHenus Hemerannon, [loaydenne ux cHHTe3om H Kkocsenho. CTpoenye
MOMEKYJl W KPHCTANNOB 3THX coenuHennii. dusnyeckne csoiictea. OTHOWeHKrEe X Boaoe. U3meHeHHE KHUCNOTHO-
OCHOBHbIX CBOWCTB B mepHomaXx M rpynnax HeconeoBpasylowune u coneofpazyiowne okcuisl. KucnopoaHsle
K{CNOTbI. M3MeHeHHEe KNCAROTHBIX CBOMCTE BBLICIIHX OKCHIOR M MHAPOKCHAOB HEMETANROE B nepuoAax H Tpymnnax.
3aBHCHMOCTb CBOMCTB KHCNOT OT CTENEHH OKHUCISHHA HEMeTana.
Kuciomel _opeanuveckue u _ueopeantiyeckye.  KUCNOTH B cBeTe TNPOTONHTHUECKOH TeopuH. ConpakeHHble
KHCNOTHO-OCHOBHbIE napbl. KiacCh(pukauma opraHnyeckux 1 leopraHifuecknx kucnor. O6ume cBOHCTBA KUCAOT:
B3aHMONEHCTBHE OPraHUYECKHX M HEOPraHHMEeCKHX KHCNOT ¢ MEeTanNaMK, OCHOBHBIMU 1 aM$OTEPHLIMYN OKCHAAMH
W FTHAPOKCHRAMMK, ¢ CONAMK, 0OPA3OBAHKE CNOKHBIX dPHPOB. OCOGEHHOCTH CBONCTE KOHUEHTPUPOBAHHON CepHOM I
a30THON KUCNOT. OcoBeHHOCTH CBONCTB YKCYCHOH it MYPaBbIIHOH KHCAOT,
Qcnogarnua_opzanuueckue u Heopeaitiyeckue.  OCHOBANMA B CBeTe NPOTOAHTHYECKOH Teopud, Knaccufuranma
OPraHUUECKHX H HEOpraHHueckMx ocHoBauuil. XIMHUCCKHE CBOHCTRA 1ueaoveit M HEPACTBOPUMBIX QCHOBAHMIL.
CsolicTBa HECKHCIOPOAHBIX OCHOBAHIM: AMMHAKA H aMWHOB. B3anmHoe BAMAHNE aTOMOB B MOJTEKYNY aHWNHHA,
Amcpomepnsie opearneckue i neopoanyueckie coeounertii. AMQOTEPHBIE COCAWHERNA B CBETE NPOTORHTHYCCKOH
TeopHH. AMPOTEPHOCTL OKCHAOB H FIAPOKCHAOB MEPEXOIHBIX METAMNOB: B3aUMOAECTBHE ¢ KHUCNOTaMH H
LEenoYamMH.
fHonamue o0 komnuexcox _coedunentgy.  KoMmnnaekcoodpazosatens, NHTaHAbl, KOOPAHHAUHOHHOE HHCINO,
BHYTpeHHAn cdepa, BHeWw A cepa. HomeHKnaTypa AaHHLIX coeanHenuR. NMpHamepel coennHesni. AMPOTEPHOCTE
AMHHOKHCIOT: B3avMOAEliCTBIE aMITHOKHCIOT CO tIENOUAMHK, KHCAOTaMH, CAPTaMK, APYr ¢ apyrom {oBpa3oBatye
MOJIKNENTHAOB), 0BPAZOBAHUE BHYTPEHHKEH COMH (SUNONAPHOTO 1HOHA).
Fenemuyecra caize MEXCOU KIACCOMN_OPIANINECKYX It Heoplauuteckix_cocotnentty. TIOHATHE O TEHETHYEeCKOM
CBS3M H FEHETHYECKHX pAiax B HEOPraHW4ecKoH M opraHuueckon xumhuu. [eneTuuyeckne paasl MeTaana (Ha
MPUMEPE KaNbLUUA 11 ;KEAS3a), HEMETANNA (Cepbl H KPEMHUA), NEPEXCAHOro 3neMeHTa (uHKa). NeHeTHUeCKEe PAab]
H FEHETHUECKAN CBA3b B OPraHHYECKOH XHMHIL (COEAHHEHHA ABYXaTOMHOTO yrnepona). EAMHCTBO MHPa BEWIECTB,
Aemoncrpauming. Konnekuns «Knacchdrkauns HEOPravHUeCKnX BEWECTB» U 06pazupt NpeacTaiTeNell KNAccoB.
Koanexkuna «Knaccndmxauns opraHdueckHx BeWECTB» #  obpasubl mnpeactasuTeneil knaccos. Moaesu
KPHCTANTTHUECKHX  pelwdTok  MeTaymoB. KonnekuHs MeETanfoB ¢ pasHbIMN  (PH3HUECKHMH  CBOWHCTBAMM.
BsaumomeHcTBUE NIHTHA, HATPHA, MArTHNA W JKENE3d ¢ KMCNOPONOM; LIENOYHLIX METANIOB ¢ BOAOH, CMUPTAMM,
deHONOM; LHHKA C pacTBOPaMM CONAHON M CEPHON KHCTOT; HATpHA ¢ cepofi; aflOMMUHIIA C KOIOM, KeNe3a ¢
PACTBOPOM MEAHOrO KYTOpoca; atOMHHISA ¢ pacTBOPOM €AKOro HaTpa. OKcHAbL W ruapokcuisl Xpoma. Kopposua
METANNOB B 3aBHCHMOCTH OT YCHOBHiE. 3allUTa METaJNoB OT KOpPpO3WH: 00pasubt «HepikaBeek», 3alRHTHBIX
nokpuiTHi. Konnekuna pya. DNeKTponnz pacTBOpoB conell. Mojenn KpHCTanNiueckux pelleTox HOA3, anmMasa,
rpagHTa. Annotponus ocdopa, cepbl. kueaopoaa. B3aumoneiictane BoRopoaa ¢ KICIOPOAOM; CYPBMbBI C XJTOPOM;
HaTPUA ¢ WOROM; XNOpa C pacTeOpoM OpoMuia KatHA: XJOPHOM # CEpOBOAOPOAHON BOAL;; ofecuseunBaHUe
OpoMHOl BOIbl STHAEHOM MAKH aueThaeHom. [lonyuesnHe W CBOHCTBA XJOPOBOAOPOAR, COAAHOH KHCIOTHI H
amMmuaka. CeolicTBa CONSHOM, pazfaBNeHHod cepHoii N YKCYCHON KHCIOT. B3auMoaeiicTeie KOHUCHTPUPOBAHHBEX
CepHOM, A30THON KHCNOT M pasdasneHHol a30THONM KHCAOTH! ¢ Meabky. Peakuua «cepebpanoro sepkana» ans
MYPaBBHHOH KHCNOTHL DB3aWMoneiicTBUEe pacTBOpa FHAPOKCHAA HATPHA € KMCAOTHBIMH OKCHIAMH (OKCHAOM
docdopa V), amdpoTepHbIMH THAPOKCHIAMH (THAPOKCHAOM UHHKaA). B3anmoneHcTsue aMMHaka ¢ XJ0POBOAOPOAOM
M BOJOH. AHANOTHYHO ANA MeTMNamuHa. BiauMoneHCTBHE AMMHOKHCAOT ¢ KWUCAOTAMH M LIEHOYaMy,
OcyluecTBaeHHe NpeBpatieHui peakuHii. MNonyyenne KOMIMNEKCHBIX COEAHHEHHI.
JaGoparopiete onsiThl. O3HakoMaeHHe ¢ 0Bpazuami nNpeicTaBHTeNelt KNACCOB HEQPraHM4ECKHX BEWecTB,
OzHakoMAaeHue ¢ obpaziaMu NpeacTaBUTENEH KNaccoB OpraHHueckiX seltects. O3HAKOMNEHHE ¢ KoeKunei pya.
CpaBdenne CBOMCTB KpemHHeBOil. (ocdopHoil, cepHOli W XnopHoH KHCNOT, CEPHHCTONR W CEepHOH KHCNOT,
a30TUCTO W a30THol kncnoT. CBOHCTBA conAHoii, cepHol (pazbGaBaeHHOR) M YKCYCHON kucnoT. BlaumoneicTeue
FHAPOKCHAA HATpMA ¢ conaMu (cynbbatom mean (i) W xnopuaom ammonus). Pasnoxenue rHAPOKCHAA MERM.
[TonyueHue 1 ampoTepHbie CBONCTBA FTHAPOKCHUAA ANIBMHUHUR,
[MpakTHYyeckan pafora 5. Pelienune IKCNEPHMEHTANBHLIX 33144 N0 HEOPTAKUYECKOH XHMHI
6. PelueHHe JKCMEPHMEHTANBHLIX 3a0a4 MO OpraMu4eckol XumHH 7. [eHeTwueCkas CBA3b MEXKAY KJIacCamH
HEOPraHHYECKUX ¥ OpraHHUeCKHX BEILECTB.

Tema 8. Xumun ¢ 6vimy u ¢ npomotnernnocmu (4 uaca)

Xusus u_npouseodcmeo.  XUMuueckas {IPOMBILUNEHHACTL H XHMHUHCCKHUE TEXHONOCIH. Cbipbe IR XHMUUECKO
NPOMBbILBNCHHOCTH. Boaa B xUMuUueCkoii nPOMBILLIERHOCTH. 3}{6[)["”)1 It XUMHYECKOro fpoH3BOACTBA. Haqub[e
OPUHUNNLI XHMHUUECKOr0o NPOH3BOACTRA. 3awnTa OK[))I')KalOLUCﬁ Cpeabl # OXpadHa Tpyda mnpH XHMHYECKOM
MPOU3BORCTRE. OCHOBHDLIE CTAAHH XHMIUECKOTQ npou3B0ACTBA. CpaBﬂﬁHMe NPOH3BOACTBA aMMHAKd N METAHONA.
Xustust cenveroe xo3aticngo, XKMA3ALUKA CENbCKOPO XO32HCTRA W ee HanpaeneHts. Pactenns U nousa, NOYBEHHbIN
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nornomatowni kommnere (MIK). Ynobpenns K nx knaccidurauns. XinHyecksie CpeacTsa 3alUTbl PACTEHUH,
OTpuuatenbHble NOCNEACTBUS APUMEHEHHST RECTHIHA0B H OOPLOA ¢ HIMH. XHMIU3AUHR HKUBOTHOBORCTBA.

Xnvug u oxogozus. _XUMUUECKOE 3arpazHeHue okpyxkatoweit ¢cpeast. OxpaHa ruapocdepbl OT XUMWYECKOro
zarpAsHeHua. OxpaHa NOUBH OT XUMMYECKOro 3arps3dedis. Oxpana aTMOC(Epb OT XUMHYECKOTO 3arpA3HSHUS.
OxpaHa $nopbl 1 PayHbl OT XUMHUECKOTO 3arPA3IHEHNA. BHOTEXHOIOTHA 1 FEHHAA HHIKEHEPHA.

Xumus u nosceduesnas ycusts verogexa. Jlomamnaa anteka, Molowwne 18 ynetsuue cpeactsa. Cpeactsa 6opbbbl ¢
GEITOBbIMK HAceKOMbIMY. CpeacTBa JHYHOW TUPHEHBL W KOCMETHKH., XUMHA M nmdw@. Mapkuposka ynakOBOK
MULLEBBIX M THIMEHHUECKHX NPONYKTOB H YMEHUE MX HUTaTh. JKOIOMHA #liNHLa, XHMHS U TEHETHKA YENOBEKA.
AemMoneTpaunn. Mozenk Npon3BOACTBA CEPHOR KMCAOTLL H ammuaka, Konaekins ynobperuit n NecTHUNAOB.
O6paszubl cpencTd GbITOBOH XHMUN H NEKAPCTBEHHBEX NPENApaTos,

JlaGopaTopHbie onbsiTbl. O3HAKOMIEHNE ¢ KOANEKUHEH yAoBpeHnii n necTuuyaos. OsHakomnenne ¢ obpasuamu
¢peacTs GbITOBOH XHMHH Y NEKAPCTBEHHLIX TIPENAPATOB.

Tema 9. [Hosmoperiue 0CHOGHbIX 601POCOE Kypca obuielt xumits (8 uacos).




Jumepamypa u cpeocmea 0byueHus

CrannapT cpeasero (moJIHoro) obiuero o0pazoBaHHA MO XHMUH
(rocynapcTBEHHBIA CTaHAapT)

2 flpuMepHas nporpamMma cpeiHero (noasore) obmero ofpazoBaHus AO
XUMHH (NpoUIBbHBIH YyPOBEHB)

3 Yyebuux: Pyosumuc C., Xumns. 11 knace, — M.: Ipocga, 2009;

4 O. C.Tabpuensn, I'.I". JInicoa Xumus. 11 knacc. Yye6HHK s
obweobpazoBaTenbHbIx Yupexkaenuid - M.: «[ipodar», 2008 r.

5 Yuebnuk: [abpucian O. (. D.HMackaee Xumuma. 10 knmace, — M.:
Hpoda, 2008;

6 O. C. Tabpuensa Xumus. 11 knace.  MeTtonuueckoe nocobue -
M.:«JIpodar. 2005 r.

7 Enunsiii rocynapetennbiil sx3aMen. KoHTponsHble uzMepUTeNbHBIE
MaTepnanbl. Xumug — 2010-2015 roxa

8 Kypnan «Xumus B Kose»

9 Metonunueckoe mocobue 1o noaroroske k OPT

10 DnekTpoHHbIH yyeOHUK « O0wag xumns » , CD -mucku.

11 NHTepHeT-pecypebl.

12 HarypanbHbie 00bEKTbI

13 Monemu, yueOHBIe T0cOOUA Ha NeYaTHON OCHOBE

14 Texnnueckue cpencrea oOyuenns
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