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. Ilnanmpyembie pe3yibTaThl OCBOCHHS YUeOHOI MPOrpaMMBbl 110
npeaMeTy

B pe3yromame uzyueHus xumuu Ha 6a3060M YPOGHE YUECHUK 00JIHCEH
3HATH/MIOHUMATDL

. eavcHelue Xumuieckue NOHAMUA . BEIIECTBO, XUMUYECKUN 3JI€MEHT, aTOM, MOJIEKYJa,
OTHOCUTENbHbIE AaTOMHAasT M MOJEKYJSIpHAasT Macchl, HOH, aJUIOTPOMNUS, W30TOINbI, XUMHYECKas CBS3b,
3JIEKTPOOTPHIIATEIBHOCTD, BAJICHTHOCTh, CTCIICHb OKHCJICHHS, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00beM,
BEILIECTBA MOJICKYJSIPHOIO M HEMOJEKYJSIPHOIO CTPOEHMs, PacTBOPBHI, IEKTPOJIUT U HEBIEKTPOIIMUT,
ANIEKTPOJINTHYECKAs OUCCOLMALMS, OKHCIMTENb W BOCCTAHOBUTEIb, OKHCICHHE U BOCCTaHOBIICHHE,
TEIIoBOl 3(QQeKT peakuuy, CKOPOCTh XHMMHUYECKOM pEeakUUM, KaTalu3, XHMHYECKOE PpaBHOBECHE,
YTJCPOIHBIN CKeJeT, QYHKIMOHAIBHAS TPYIINa, H30MEPHs, FTOMOJIOTHUS;

. OCHOGHblEe 3AKOHb! XUMUU. COXPAHEHHs MAacChl BELIECTB, IIOCTOSIHCTBA COCTaBa,
MEPUOIUYECKUN 3aKOH;

. OCHOGHblE MeopUU XUMu. XUMUIECKOH CBA3H, SNEKTPOIUTHUECKON TUCCOLHALINH,
CTPOCHUS OPTraHUYECKUX COCAMHEHHUIA;

. 6adiCHeluue 6eUiecmea U Mamepuaibl. OCHOBHbIE METAILIbI U CILUIABBL; CEpHAsl, CONISIHA,
a30THaA U YKCyCHAaA KHUCJIOTHI; IECJI0YU, aMMHUAK, MUHEPAaJIbHbIC y,HO6p€HI/ISI, MCTaH, 3TUJICH, allCTHUJICH,
0eH30I1, 3TaHOJI, XKUPBI, MbLIA, TI0K03a, CaXapo3a, KpaxMall, KieT4aTka, OelKH, UCKYCCTBEHHBIE U
CHUHTETHYECKHE BOJIOKHA, KayUyKH, IJIACTMACChI;

yMeThb
. HAa3b16amMp N3yUCHHBIE BEIECTBA 110 «TPUBHATIBLHOI MM MEXIyHApOIHOH HOMEHKIIATYPE;
. onpedenamy. BAICHTHOCTh U CTENEHb OKHUCICHUA XHUMHYECKHX DJJIEMEHTOB,  THII

XUMUYECKON CBSI3M B COEAMHEHMSIX, 3apsj] MOHA, XapakTep Cpelbl B BOJAHBIX PacTBOpPax HEOPraHUYECKUX
COCIMHEHH, OKHUCIUTEIlh W BOCCTAHOBHUTENb, IPHHAUICKHOCTh BEIIECTB K pPa3IHYHBIM Kjaccam
OpPTaHMYECKUX COCTHHEHMIA;

. XapaKmepu306amsy. SIEMEHTHl MaJbIX IEPHOJOB IO MX MOJIOKEHUIO B IMEPHOAMYECKOM
cucreme JI.M.MenaeneeBa; oOIHMe XHMHUYECKHE CBOMCTBA META/IJIOB, HEMETAIOB, OCHOBHEIX KIIACCOB
HCOPraHUYCCKUX U OPraHUYCCKHUX COGI[HHCHI/Iﬁ; CTPOCHHUEC U XUMHYCCKHC CBOMCTBA N3Yy4YCHHBIX
OpPTaHUYECKUX COCTHMHEHMIA;

. 00bACHAMb. 3aBUCUMOCTh CBOICTB BEIIECTB OT HUX COCTaBa W CTPOCHHS, MPUPOIY
XUMHYECKOH CBSI3U (MOHHOM, KOBAJIEHTHOH, METAJUIMYECKO ), 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKITHH
U TIOJIOKEHHST XUMUYECKOTO PABHOBECHS OT PA3IUUHBIX (HaKTOPOB;

o B8bINOJIHAMb XUMUUECKUTL IKcnepumerm 110 paCliO3HaBaHUIO BaKHEHIIINX HCOPraHN4CCKUX
" OpTraHUYCCKUX BCHICCTB;
° l’lpOGOOlHMb CaMOCTOSITCIIBHBIA IOMCK XHUMHYCCKOM I/IH(i)OpMaLII/II/I C HCIIOJIB30BaHHUEM

Pa3IMYHBIX HCTOYHMKOB (HAYYHO-TIOMYJISIPDHBIX W3IAaHWH, KOMIIBIOTEPHBIX 0a3 MJaHHBIX, PECYpCcOB
WuTepHera); WCIONB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JUIi OOpabOTKHM W TIepefadyd XHMHUYECKOH
UHQOPMAITUY U €€ TIPE/ICTABIICHHS B Pa3IMIHbIX (hopMax;

HCII0JIb30BAaTh NPHOOpPETeHHbIe 3HAHMA W YMEHHS] B NPAKTHYECKOH [eSITeJIbHOCTH H
TOBCEAHEBHOM KU3HM JIJISL:

. 00BSICHEHHSI XUMUYECKUX SIBICHUIH, IPOUCXOJIAIINX B IPUPOJIC, OBITY U HA TIPOU3BOJICTBE;

. ONpeACNCHUs] BO3MOXHOCTM IIPOTEKAaHUs XMMHYECKHUX MPEBPAIECHUA B PA3INYHBIX
YCIIOBHUSIX U OLEHKU UX MOCIENCTBUH;

. 9KOJIOTHYECKH TPAMOTHOT'O IMOBEACHHS B OKPY>KAIOILIEHN Cpesie;

. OLICHKH BIMSAHMS XMMHUYECKOTO 3arpsA3HEHUS OKPYXKAIOIIEeH cpeibl HA OpraHu3M 4elloBeKa U

APYTHUC ) KUBBIC OPraHU3MBbI;



° 06e30macHoro 06paH_ICHI/I$I C TOpHOUYMMH W TOKCHUYHBIMU BCHICCTBAMU, Ha60paTOpHBIM

o0opyioBaHUEM;

o NPUTOTOBJICHHUSI PACTBOPOB 3aJaHHON KOHIIEHTPALIUH B OBITY M Ha IPOU3BO/ICTBE;

. KPHUTHYIECKOM OICHKH JTOCTOBEPHOCTH XMMHUYECKOHN HH(MOpMAIINH, TIOCTYIAIONMICH U3 Pa3HBIX
HUCTOYHHUKOB.

B pesynemame usyuenus xumuu Ha npo@uiIbHOM yposHe YUeHUK O0JIHCEH

3HATH/IIOHUMATL

POJIb XUMUU 6 ecmecmeo3HaHuu, €€ CBA3b C APYruMU CCTCCTBCHHBIMU HAayKaMH, 3HAYCHUC B JKU3HU
COBpPEMCHHOT'O O6HICCTB3;

sadicHeiue XUMUYecKue NoHsAmus: BEIeCTBO, XUMUYECKUH JIEMEHT, aTOM, MOJICKYJla, Macca aTOMOB
¥ MOJICKYJ, HWOH, DPaJuKajl, aJUIOTPONHs, HYKIHIbl M HW30TONBI, aroMHble S-, P-, d-opOuTaiy,
XUMUYECKasl CBS3b, SJIEKTPOOTPHULATEILHOCTD, BaJICHTHOCTb, CTETEHb OKUCICHHS, THOPUAN3AIMS
opOuTasiefl, MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ, MOJb, MOJSIpHas Macca, MOJISIPHBI 00BeM,
BEILIECTBA MOJIEKYJIIPHOTO M HEMOJEKYJIIPHOTO CTPOEHHS, KOMIUIEKCHBIE COCIMHEHHS, TUCIIEPCHBIC
CUCTCMbI, UCTUHHBIC PACTBOPHBI, JJICKTPOJIUTHYCCKAA AUCCOLHMAalNA, KUCIOTHO-OCHOBHBIC PCAKIIUN B
BOJIHBIX pacTBOpax, THAPOJIH3, OKUCIICHHE W BOCCTAHOBIICHHE, DIIEKTPOJIU3, CKOPOCTh XMMUYECKOH
peakuuu, MEXaHW3M pEaklMH, KaTajiu3, TeIIoBoH JGQEeKT peakuuu, JSHTaJIbIUSA, TemIoTa
o0pa3oBaHHs, SHTPOMUS, XUMHYECKOE PaBHOBECHE, KOHCTAHTa PABHOBECHsI, YIJIEPOIHBIN CKeleT,
(byHKIMOHAIBHAS TPYIIA, TOMOJOTHS, CTPYKTYpHAst U IPOCTPAHCTBEHHAS! N30MEPHSL, MHAYKTHBHBINA 1
Me30MEPHBIA 3P PEKThI, AMeKTPodriI, HYKICO(HI, OCHOBHBIE THUIBI pPEeaKIUid B HEOPTaHUYECKOH U
OpraHUYEeCKON XUMUU;

OCHOGHblEe 3AKOHbl XUMUU: 3aKOH COXPAHEHHS MAcCChl BEIIECTB, IMEPHOJUYECKAN 3aKOH, 3aKOH
MOCTOSIHCTBA COCTaBa, 3aKOH ABOrajapo, 3akoH l'ecca, 3aKOH IEHCTBYIOIIMX MAacC B KHUHETUKE U
TepMOILI/IHaMI/IKI/I

OCHOBHble meopuu xumuu: CTPOCHUA aToma, XHMHYECKOH CBs3H, BHGKTPOHI/ITI/I‘IGCKOI\;I Jucconyanuu,
KHCJIOT U OCHOBaHHﬁ, CTPOCHUS OPTraHUYICCKUX COQ,Z[I/IHeHI/Iﬁ (BKJ'II-O‘IaH CTepeOXI/IMI/IIO), XUMHUYCCKYHO
KHHCTUKY U XUMHWYCCKYIO TCPMOANHAMUKY

KAACCUDUKayuro u HOMeHKIamypy HeOPraHMIeCKNX U OPraHUIeCKUX COeTMHEHU;
npUpOOHble UCMOYHUKY YTIIEBOJOPOJIOB U CIIOCOOBI X MepepaboTKH;

gewiecmea U Mamepuanvl, WUPOKO UCHOIb3YeMble 6 NpaKmuKke: OCHOBHBIE METAJUIBI W CIUIABBHI,
rpaut, KBapll, CTEKIIO, IIEMEHT, MUHEPAJIbHBIC YI00PEHHS, MUHEPAIbHBIC U OPraHUYECKUE KUCIIOTHI,
IeJI0OYM, aMMHaK, YTIeBOAOPOJbI, ()E€HOJ, aHWIMH, METAaHOJ, 3TAaHOJ, 3TWICHIJINKONb, TIIHIEPYH,
(dopManplerus, aneTanbleryu, aleToH, TII0KO03a, caxapos3a, Kpaxmall, KJIeT4aTKa, aMHHOKHCIOTHI,
0eNIKH, ICKYCCTBEHHBIC BOJIOKHA, KAYUYKH, TNIACTMACCHI, )KUPBI, MbIJIA U MOIOIIIHE CPEJCTBA;

yMeTh
HA3b16aMb U3yUCHHBIE BEILIECTBA 10 «TPUBUAIILHOI M MEXIyHApOIHONH HOMEHKIIATypam;

onpedenams. BAIEHTHOCTh M CTENEHb OKHUCICHHS XHMHYECKUX DJJIEMEHTOB, 3apsii HWOHA, THII
XUMHUYECKON CBSI3M, IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ, THII KPHUCTAUIMYECKONW pEHIETKH,
XapakTep cpelbl B BOAHBIX PACTBOPAX, OKHMCIUTENb M BOCCTAHOBUTEJb, HAIIPABICHUE CMEILLICHMS
paBHOBECHS 11O/ BIUSHUEM Pa3IHYHBIX (AKTOPOB, H30MEPHI U TOMOJIOTH, IPUHAJIC)KHOCTh BEIECTB
K pasiuyHbIM KJlacCaM OPraHMYECKHUX COEIMHEHWH, XapakTep B3aUMHOIO BIHAHUS aTOMOB B
MOJIEKYJIaX, TUIIBI PEaKIUi B HEOPTraHUYECKON U OPTaHNYECKON XUMMUY;

xapakmepuzogamvs. S- , P- W 0-27J€MEHTBI MO WX TONOXKCHHIO B TEPHOAMYECCKON CcHCTEMe
J.N.Menneneea; oO0IMe XUMHUYECCKHE CBOMCTBA METaJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACcCOB
HEOPTaHWYECKUX COCIWHEHWH; CTPOCHHE W CBOWCTBA OPTaHMUYECKUX COCAWMHEHHH (YTIIEBOIOPOJIOB,
CIIUPTOB, (DEHOJIOB, alBJETHIIOB M KETOHOB, KapOOHOBBIX KHCIOT, aMHHOB, aMHUHOKHUCIIOT U
YIJIEBOIOB);

00bsCHAMYb: 3aBUCHMOCTh CBONCTB XHUMHYECKOTO JJIEMEHTa M OOpa30BaHHBIX MM BEIIECTB OT
MoJIokKeHus1 B nepuoaunyeckoil cucreme .M. Menpaeneepa; 3aBUCHUMOCTh CBOMCTB HEOPraHUYECKHUX
BEIIECTB OT WX COCTaBa M CTPOCHHUS; MPUPOAY M CIIOCOOBI OOpa30BaHWS XUMHUECKOW CBSI3H;
3aBUCHMOCTh CKOPOCTH XMMUYECKOW PEaKIMH OT Pa3IMYHBIX (PAKTOPOB, PEAKIIMOHHOW CITOCOOHOCTH



OpTraHUYCCKUX COC,Z[I/IHCHI/Iﬁ OT CTPOCHUA UX MOJICKYII;



BLINOIHAMb  XUMUYECKUll IKCnepumeHnm TIO: PACIIO3HABAHUIO BAKHCHIINX HEOPTaHUYECKUX H
OPraHUYECKHUX BELIECTB; IMOJYYECHHI0 KOHKPETHBIX BELIECTB, OTHOCSIIMXCS K M3YYEHHBIM KJlaccam
COCIMHEHMUI;

npo6oOUms pacueThl M0 XUMUYEeCKUM (GopMyJiaM U YpaBHEHHSIM PEaKLuii;

ocyujecmeisimes CaMOCTOSTEIILHBIA TTOUCK XUMHYECKONW MH(DOPMAIMH C UCIIONL30BAHUEM Pa3THYHBIX
WUCTOYHUKOB (CIPaBOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISIPHBIX W3J[aHWH, KOMITBIOTEPHBIX 0a3 JaHHbBIX,
pecypcoB MHTepHeTa); HCIOJIB30BaTh KOMIIBIOTEPHBIC TEXHOJIOTUU Jisi O0OpabOTKH M Iepenadyu
WH()OPMAITUH U €€ MIPEACTABICHUS B Pa3TUIHBIX (opMax;

HCNOJIL30BATh TMPHOOpPeTeHHbIEe 3HAHUS M YMeEHHs] B MNPAKTHYECKO [esiTeIbHOCTH H
MOBCEIHEBHOM KU3HHUIJIA:

IMOHUMAHUS TI00ATBEHBIX r[po6neM, CTOAIIUX MEpea YCTOBCUCCTBOM: 3KOJIOTMYCCKUX, SHCPTCTUICCKUX
" ChIPbCBBIX;

00BSACHEHHS XUMHYECKUX SABIICHUH, TPOUCXOISIINX B IPUPOJE, OBITY U Ha TIPOU3BOJICTBE;
9KOJIOTUYECKU TPaMOTHOTO TTOBE/ICHHUS B OKPY>KaloIeh cpejie;

OIICHKH BIMSHUS XUMHUECKOTO 3arpsA3HEHHUs OKpY’Karolllei Cpelbl Ha OpraHu3M YelloBeKa U Jpyrue
JKUBBIE OPTaHU3MBI;

Oe3omacHO pabOTHI ¢ BENIeCTBAMH B JIA0OPATOPHH, OBITY M Ha TIPOU3BOJICTBE;

ONpeleeHUs] BO3MOKHOCTU MPOTEKAHUS XMUMHUYECKUX MPEBPAIICHUN B PA3NMUYHBIX YCIOBUAX U
OLICHKHU UX IOCJICACTBHUIA;

pacrio3HaBaHuAa U I/IIICHTI/I(i)I/IKaHI/II/I Ba)KHEHUIITHX BCLICCTB U MAaTCPHUAJIOB;

OLICHKH Ka4yCCTBa MMUTHCBOM BOJBI U OTACJIBHBIX IMUIIEBLIX ITPOJAYKTOB,

KPUTUYECKOH OLIEHKH IOCTOBEPHOCTH XUMHUECKON MH(OpMAIINH, TOCTYMAIOMIEH U3 Pa3InIHbIX
HUCTOYHHKOB.



Il Conep:xanne yueOHOro npeamera

10 xkaace
BBenenune

IIpenmet oprarmdeckoit xumun. CpaBHEHHE OpraHUIECKUX COSAMHEHHN ¢ HeopranndeckuMu. [Ipupoaasre,
MCKYCCTBEHHBIE I CHHTETHYECKIE OPTaHMIECKUE COSTUNHEHHSI.
Tema 1. Teopus cTpoeHusi OpraHMYecKUX CoeIMHEHMI

BanentHOCTh. XMMHUYECKOE CTPOCHHE KaK MOPSAIOK COSTUHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJieHTHOCTH. OCHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOT'O CTPOCHUS OpPraHUYecKuX coequueHui. [lonstue
0 TOMOJIOTHY ¥ TOMOJIOTaX, U30MEPHU U H30Mepax. XUMUYSCKUE (POPMYIIBI 1 MOJICIH MOJICKYJI B
OPraHUYEeCKON XUMHU.

Tema 2 . YriieBogopoasl 1 HX NPUPOAHBIE HCTOYHUKH

IIpuponnsiii ra3. Ankansl. [IpuponHeiii ra3 kak Tormauso. IlpenMyiiiecTBa NpupoAHOTO raza nepes ApyrumMu
BUJIaMu ToruiBa. CocTaB MPUPOIHOTO rasa.

AJKaHbI: TOMOJIOTHYECKHI Psifl, N30MEPHs U HOMEHKJIATypa ajJKaHOB. XMMHUYECKHE CBOWMCTBA aJKaHOB (Ha
nprUMepe MEeTaHa W 3TaHa): TOpeHHe, 3aMelIeHUe, Pa3ioKeHNE U JeTHAprpoBaHue. [[puMeHeHne alkaHoB Ha
OCHOBE CBOWCTB.

AnKeHBI. DTHIIEH, €r0 TONy4YeHHe (IerHIpHpOBAaHUEM dSTaHa W JeTHpaTalfield dTaHoia). XUMHYECKUE
CBOICTBa JTHJICHA: TOpEHHE, KaueCTBEHHBbIC peakiuu (oOeclBeurBaHHME OpOMHOW BOJBI M PAacTBOpa
TIepMaHraHarta Kanus), TuapaTanus, noaumepusanus. [lonustunen, ero cBoiicTBa U NpuMeHEHHE.
IIpumeHeHue 3TUIeHa HAa OCHOBE CBOMCTB.

Ankanuensl u kaydykd. [loHaTtue o0 anmkaaneHax Kak YIIeBOAOPONAX C JBYMS JBOHHBIMH CBS3SIMHU.
XuMmudeckue cBoicTBa OyTanuena-1,3 u u3omnpena: obecrBeunBanre OPOMHOI BOJBI U TIOJMMEPHU3AIUs B
Kay4yyku. Pe3uHa.

A 7K ¥ H bl. AUETWJICH, €T0 TOJyuYeHHEe MUPOJIM30M MeTaHa U KapOUIHBIM CIOcOOOM. XHUMHUECKHE
CBOIICTBa alleTHICHA: TOpeHue, obecBeunBaHre OPOMHOMN BOJIBI, IPUCOEANHEHNE XJIOPOBOIOPOIA U
ruapatanyd. [IpuMeHeHne aneTHIIeHa Ha OCHOBE CBOMCTB. Peaknns monmMepru3anuy BUHIIXJIOpUA.
HOHI/IBI/IHI/IHXHOPI/II[ " €TO0 IPUMCHCHUE.

b e 13 0 1. [lony4yeHnue GeH30Ma U3 TeKcaHa U aneTwieHa. XUMUYECKHe CBOicTBa OeH30M1a: TOPEHUE,
rajJoreHrpoBaHue, Hutpoanue. [lpumenenue 6eH301a Ha OCHOBE CBOWCTB.

He ¢ T 5. CocraB u nepepaborka Hegru. Heprenpoaykrel. ben3un u nmonsatiue 00 OKTaHOBOM YHCIIE.

Tema 3. Kucaopojacoaep:kaiiye opraHu4eckue coeiMHeHus1 M UX NPUPOIHbIe HCTOYHUKHU
EnnHCcTBO XMMUYECKOI OpraHu3aluu >KUBBIX OPraHU3MOB. XMMUYECKUN COCTAB KUBBIX OPraHU3MOB.
C 1 u p T b1. [lonydenue sTanona OpokeHUEM TIIOKO3BI M THApaTanuei sTuiaeHa. [ mapokcuinbHas rpymnmna
kak QyHkunonansHas. [IpencraBienne o BOIOPOIHOM CBA3H. XMMHUYECKHE CBOMCTBA ITAHOJIA: TOPEHUE,
B3aMMO/ICHCTBUE C HATPHUEM, 00pa30BaHUE MPOCTHIX U CIOKHBIX (DHUPOB, OKUCICHHUE B AJIBJIECTH]I.
IIpuMeHeHue 3TaHOJIa HA OCHOBE CBOMCTB. AJIKOI0JIU3M, €T0 MOCIEACTBUS U MIPEAYIPEXKICHUE.
ITonsTHE O IpEAEIBHBIX MHOTOATOMHBIX CIIUPTaX. | TUIIEpUH KaK PEICTaBUTEIh MHOTOATOMHBIX CITMPTOB.
KauectBeHHas peakiiys Ha MHOTOATOMHBIE CIUPTHL. [IpruMeHeHue riaunepuxa.
Kamennsrit yromnb. ®enon. Kokcoxumuaeckoe Mporu3BOACTBO U ero mpoaykmus. [lonydenne denona
KOKCOBaHMEM KaMEHHOTO YTIisl. B3anMHoe BiIHsiHUE aTOMOB B MOJIEKYJIe (PeHOJIA: B3aMOJICHCTBHE C
THAPOKCHIOM HATPHS U a30THOM KuciioToi. [TomukonaeHcaus GpeHoa ¢ popMalibAeruioM B
(henonodopmanbaeruaHyt0 cMoy. [IpumeHenne ¢eHoIa Ha OCHOBE CBOMCTB.
A nbaeruasl [lonydyeHue anpJaerujoB OKUCIEHUEM COOTBETCTBYIOLIMX CIIUPTOB. XMMHUUECKHE CBOICTBA
aJbAETUIOB: OKUCIIEHHE B COOTBETCTBYIOIIYIO KMCIIOTY U BOCCTAHOBIIEHHE B COOTBETCTBYIOIUN CITUPT.
[Ipumenenue GpopmManbaeTra U aleTanbaeruia Ha OCHOBE CBOMCTB.
KapOonoBsie kucioTsl. [lomydeHnekapOOHOBBIX KUCIOT OKHUCICHUEM alTbJICTHIOB. XUMUIECKHE CBOMCTRA
YKCYCHOM KHCIIOTBI: O0IIIME CBOWCTBA C HEOPIraHMYSCKUMH KHCIIOTAMU U PEaKIUs STePUPUKAIIIH.
IIpuMeHeHrEe yKCYCHOM KMCIIOTBI HA OCHOBE CBOMCTB. BhICIINE KUPHBIE KUCIOTHI HA IPUMEPE
MaJbMUTUHOBOM U CTEAPUHOBOM.
Crnoxuble 3gupsl 1 xupbl. [TomydeHne cnoxHbIx 3GupoB peaxipeit srepudpukanmud. Croxxable 3QUpHI B
npupo/ie, ux 3HaueHue. [IpuMeHeHne ClIoKHBIX 3(UPOB HA OCHOBE CBOMCTR.
Kupsl kak cinoxsbie 3QUpbl. XUMHUYECKUE CBOHCTBA KUPOB: THAPONIN3 (OMBUICHUE) U THIPUPOBAHUC
KUJKUX KUpOB. [IprMeHeHne upoB Ha OCHOBE CBOCTB.

Yr e B o I bl. YTIIEBOIBI, UX KJIacCH(PUKAIINAL: MOHOCaXapuabl (TII0K03a), AUcaxapuabl (caxapo3a)

UroMcaxapuabl(Kpaxmai U [eJUTI0N03a). 3HAaYeHUE YTIIEBOIOB B )KHUBOH MPUPOJIC U B )KU3HU YenoBeka. [ moko3a -



BCIICCTBO C ,Z[BOfICTBCHHOfI (byHKI.IPIefI -aJIbACTUAOCIIHPT. XUMHYCCKHE CBOMCTBA TJIIOKO3bI: OKHCJICHHC B
TJIFOKOHOBYIO KHUCJIOTY, BOCCTAHOBJICHUC B COp6I/IT, 6pO)K€HI/Ie (MOJ'IO‘-IHOKI/ICJ'IOC u CHI/IpTOBOC). HpI/IMCHCHI/Ie

TJIIOKO3BI Ha OCHOBE CBOMCTB.
Hucaxapuasl u momcaxapuabl. [ToHATHE 0 peakIusIX MOJMKOHISHCAITN ¥ THAPOIN3a Ha TIpIMepe

B3aMMONPEBPALIEHHIA: TII0K03a <> TI0JIHCaXapu/l.

Tema 4 . A3oTcoaepkaniue coeJUHEHUSI U UX HAXOX/AeHME B :KMBOi nmpupojae

A M u H b1 [lorsTre 06 amuHax. [lomy4yeHne apoMaTH4ecKoro aMiHa - aHWIMHA - U3 HUTPOOEH307Ia.
AHWIMH KaK OpraHHYecKoe OCHOBaHWE. B3anMHOe BiHsIHHE aTOMOB B MOJIEKYJIe aHWJIMHA: OCIIablieHe
OCHOBHBIX CBOMCTB U B3aUMOJICHCTBHE C OpoMHOW Bojio. [IpuMEeHEHE aHMIMHA HA OCHOBE CBOMCTB.
AMUHOKHC IO T bl [lonyueHre aMUHOKUCIIOT U3 KAPOOHOBBIX KUCIIOT U THPOJIM30M OCITIKOB.
XUMHYeCKHe CBOMCTBA aMHHOKHCIOT KakK aM(OTEPHBIX OPTaHHYCCKUX COCIUHEHUH: B3aUMOJCHCTBHE CO
IeJI0YaMu, KUCIIOTaMU U IPYT C APYroM (peakiius momKoHAeHcauu). [lentuaHas cBsS3b U MOJIMIICTITH/IBL.
IIpumMeHneHre aMUHOKUCIOT HA OCHOBE CBOMCTB.

b e n x u. Ilonyyenne OenkoB peaknyedl MOTUKOHIEHCAIIMM aMHHOKUCIOT. llepBuunHas, BTOpH4Has U
TpeTH4YHasi CTPYKTYPbI O0eIK0oB. XUMHUYECKHE CBOMCTBA OEIKOB: TOPEHHE, ACHATYpAIHsl, THAPOIN3 U [IBETHEIE
peakuuu. buoxumuyeckue GyHKIUU OSIKOB.

I'eHeTnyeckas CBSA3b MEXY KIacCAMHU OPraHUYECKUX COCTUHEHUN.

HyxnenHnoBbie kuciaoTel. CHHTE3HYKIEHHOBBIX KUCIIOT B KJIETKE U3 HYKJICOTHAOB. OOIINii TIIIaH CTPOSHUS
Hykneotuna. Cpasaenue crpoenus u ynknuii PHK n JIHK. Ponb HyKIeWHOBBIX KHCIOT B XpaHEHUH U
nepeave HaclieACTBeHHOM nHpopMaruu. [ToHsITHE 0 OMOTEXHOJIOTUU ¥ TCHHON MHKCHEPHUH.

Tema 5. buoJsiornueckn aKTUBHbIE OPraHUu4ecKHe CoeAuHEeHHUs

® e pwme HT B. OepMEeHTH Kak OHOJOTHYECKHE KaTaau3aTopsl OeiaxoBod mpupoabl. OcoOeHHOCTH
¢yHKIMOHMpPOBaHUs (HepMEHTOB. POIIb )epMEHTOB B KHU3HECSITEINEHOCTH KUBBIX OPraHU3MOB U HAPOAHOM
XO3sIICTBE.

Buramunsl. [lonsitue o Buramunax. Hapymenus, cBsi3aHHbIe C BUTAMUHAMU: aBUTAMUHO3BL,
TUIIOBUTAMHUHO3bI U TUIIEPBUTaMUHO3bl. Butamun C Kak npeAcTaBUTENb BOJOPACTBOPHUMBIX BUTAMUHOB U
BUTaMUH A KaK IPEACTaBUTENb KUPOPACTBOPHUMBIX BUTAMHHOB.

I'opmonsl. [ToHsATHE 0 TOPMOHAX KaK I'YMOPAIBHBIX PETYISITOPAX KU3HEAEATEIBHOCTH JKUBBIX OPIaHU3MOB.
WHcynuH 1 aapeHaIvH Kak IpeIcTaBUTeNny TopMoHoB. [IpodunakTruka caxapHoro auabdera.

JlexapcTsa. JlekapcTBeHHAs! XUMHS: OT HATPOXUMHUH JI0 XUMHOTEpAIUU. ACITUPUH. AHTUOUOTHUKHU U
nucbakTepros. Hapkotuueckue BemectBa. Hapkomanust, 6opb0a ¢ Hell ¥ poQriIaKTHKA.

Tema 6 . UckyccTBeHHBIE U CHHTEeTHYECKHE MOJTUMEPBI

UckycctBennsle monmuMepsl. [lomydeHne HCKyCCTBEHHBIX NTOJIMMEPOB, KaK MPOAYKTOB XUMHUUECKOM
MOJU(QUKALINY IPUPOTHOTO MOJIUMEPHOTO CHIPBS. VICKycCTBEHHBIE BOJIOKHA (alleTaTHBIAIIENK, BUCKO03a), HX
CBOICTBA U IPUMEHEHHE.

CunreTnueckre nonumepsl. I[lomydeHre CHHTETUYECKUX MTOJIMMEPOB PEAKLUAMU MTOJIMMEPHU3ALH 1
nosukoHAeHcau. CTpyKTypa MOJIMMEpOB JTHHEHHas, pa3BeTBIECHHAs U IPOCTPAHCTBEHHAS.
IIpencraBuTeny CHHTETHYECKUX TUIACTMACC: MTOJIMATUIIEH HU3KOTO M BEICOKOTO AABIIEHUS, TOJIMIIPONIWIIEH U
NOJMBUHWIXJIOpH]. CUHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH M KaIIPOH.

11 kaacc
METO/AbI IO3HAHUSA 8 XUMHUHN

Hayunsle MeTO/IBI IO3HAHUS BELIECTB U XUMUYECKUX SIBICHUN. POb 3KCIEpUMEHTA U TEOPUN B XUMUHU.
Mooenuposanue xumuieckux npoyeccos.

TEOPETUYECKHUE OCHOBbBI XUMHUHN
CoBpeMeHHBbIE IPEACTABJIEHUS 0 CTPOEHHH aTOMa

ATtoM. M3oTonsl. Amommusie opbumanu. S-, P-snemermol. OcodeHHOCMU CMPOEHUS DNEKMPOHHBIX 000I0UEK
amomo8 nepexooHvix dnemenmod. IleproauyecKuil 3aKOH W MEPUOJUYECKas CUCTeMa XHUMHUYECKUX
aneMmeHToB J[.M1.Menpeneena.



XumMuyeckas CBsi3b

KoBasieHTHas1 CBsI3b, €€ Pa3HOBHIHOCTH U MEXaHU3Mbl 00pa3oBaHUs. JJIEKTPOOTPHIATENHLHOCTh. CTereHb
OKHUCJICHUS U BAJICHTHOCTh XMMUYECKUX 3JeMeHTOB. VloHHas cBs3b. KaTnoHBI W aHWMOHBI. MeTtammdeckast
CBsI3b. Bodopoonas cés3v.

BemecTBO

KauecTBeHHBIN U KONMYECTBEHHBII COCTaB BELECTBA. BelecTBa MONEKYIIPHOrO U HEMOJIEKYJIIPHOTO
CTPOCHUA.

[IpuanHB MHOTOOOpA3HS BEIIECTB: H30MEPHSI, TOMOJIOTHSI, aJUTOTPOIIHSI.

SIBreHMsI, MPOUCXOAAIINE TIPH PACTBOPEHHUHU BEILIECTB — pa3pyulenue KpUCALIULeCKOl peuemKu,
oughghy3us, TICCOTUAIIHS, THIPATAIIHS.

Uucrthie BemecTBa U cMecu. VICTHHHBICE pPacTBOpBL. Pacmeopenue kax @uzuko-xumuieckuii npoyecc.
Crioco0BI BRIpa)KE@HHUS KOHIIEHTPAIIMU PACTBOPOB: MAccoBas JOJSI PAaCTBOPEHHOTO BemiecTa.. [luccormanms
AIIEKTPOIUTOB B BOJHBIX pacTBopax. CunbHble u ciabvle 31eKmpOoLumsl.

3onu, eenu, nonsmue o0 KOIOUOAX.
XuMnyeckue peaKkuun
Krnaccudukanms XuMHUUECKHX peakiii B HEOPraHUIECKOW 1 OPraHUIeCcKOl XUMUH.

Peakun nonHoro oOMeHa B BOAHBIX pacTBopax. Cpesa BOJHBIX PaCTBOPOB: KUCIasl, HEHTpasbHas,
menouHasi. Booopoowsiii noxazamens (pH) pacmeopa.

OKHCIUTETFHO-BOCCTAHOBUTEIIHHEIS pe€aKknuu. 9ﬂei<mp0ﬂu3 pacmeopos U pacniaeoes.

CKOpOCTh peakiluy, €€ 3aBUCUMOCTD OT pa3indHbIX hakTopoB. KaTamus.
OO6patumocTs peaknuii. XUMAYeCKOe PABHOBECUE U CIIOCOOBI €T0 CMEIICHUSI.
HEOPTAHUYECKAS XUMMUSI

Krnaccudukaius HEOpraHMUECKUX COSIUHEHUH. X UMUUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUUECKUX
COEIUHEHUH.

Memannvl. Inexmpoxumuueckuii pao Hanpsicenuti memannos. Oowue cnocodvl NoIyYeHUs MEMALI08.
LHonamue o kopposuu memannog. Cnocobul 3auyumul 0m KOPPO3UU.

Hemeramnpl.  OKHCINTENBHO-BOCCTAHOBUTENBHBIE ~ CBOMCTBA  TUNHMYHBIX  HeMeTayuioB.  OOmas
XapaKTEPUCTHKA [OAIPYIIIbI FAJIOI€HOB.

OPTAHUYECKAS XUMUA

KﬂaCCI/I(I)I/IKaHI/IH 1 HOMCHKJIATypa OPraHU4CCKUux COGHHHeHHfI. XUMHYECKHE CBONCTBAa OCHOBHBIX KJIACCOB
OpraHUYCCKUX COGHHHGHHﬁ.

Teopus cTpOEHHSI OPraHUYECKUX COCAUHEHUN. YTIepoaHbli ckeneT. Pagukansl. @yHKIMOHAIBHBIE TPYIIIBL.
I'omonornueckuii psia, romonoru. CTpyKTypHast U30MEPHS.

VYr1eBogOpOIBI: aJIKaHbl, AJIKSHBI ¥ AUEHBI, aIKUHBI, apeHsbl. [IpuponHbie ncrounnku YB: HedTs 1
IPUPOJIHBIN Ta3.

Kucnopocoaepskaiine COSUHSHUS: OJTHO- U MHOI'OATOMHBIE CITUPTHI, ()EHOJI, ajIbICTH/Ibl, OJTHOOCHOBHBIC
KapOOHOBBIE KUCIIOTHI, CIIOKHBIC AQUPHI, KUPHI, YTIICBOJIBI.

A3oTcoaepiKaniiue COeIUHEHNS: aMUHBI, aMHHOKHUCIIOTHI, OCITKH.
ITonumepsl: m1acTMacchl, Kayu4yKu, BOJIOKHA.

XUMUA 1 KU3Hb
XuMHus U 310pOBbeE. Jlexapcmea, pepmenmul, BUMAMUHBL, 20PMOHBL, MUHEPATbHYIE 800bl. 1Ipodaemsl,
CBA3AHHbIE C NPUMEHEHUeM JEeKAPCNBEEHHbIX NPEenapamos.



Xumus u nuwa. Kanopuiinocms scupos, 6e1kos u yenesooos.

Xumusi 6 nosceoneenoul scusnu. Morowue u yucmawue cpedcmsa. Ilpasuna 6ezonacroti pabomsi co
cpedcmeamu ObIMOoBOU XUMUL.

Xumuueckue seujecmsa Kaxk cmpoumenbHvle U nooeiounvle mamepuansl. Bewjecmaa, ucnonvsyemvie 6
noauepaghuu, HcUBONUCU, CKYIbNMype, apxXumexmype.

OO0mre peAcTaBIeHHS O MPOMBIIIJICHHBIX CIIOCO0aX MMOTyYeHUSI XHMMUIECKIX BEIIECTB (Ha IpUMepe
MIPOU3BOJICTBA CEPHOM KUCIIOTHI).

XHUMUYECKOe 3arpsA3HEeHNE OKPYKAIOIEH CPEIBI U eTO IMOCIEICTBHSL.

beimosas xumuueckas cpamommnocnis.

I1l. TemaTnuyeckoe NJaHMpPOBaHHUE

10 ksacc (0a30BbIi YPOBEHbD)

NeNe ba3zoBriii
m\iT HanmMeHoBaHue TeMbI YPOBEHB

1 Baenenne

2 Tema 1. Teopus cTpoeHUsI OPTAaHUUYECKUX COSTMHEHU

3 Tema 2. YT1eBOAOPOABI U UX IPUPOIHBIE HCTOUHUKHU 16

4 Tewma 3. Kucnopoaocoaepxaiiyue opraHudeckrue COSJUHEHMS U UX MPUPOTHBIE 20

HCTOYHHKH

5 Tema 4. «A30ToCoepKaIIie OpraHNYECKHUe BEIIeCTBa 10

6 Tema 5. «bHOJIOrHYECKH aKTUBHBIE BEILIECTBA»

7 Tema 6. VIckyccTBEHHBIEC M CHHTETHUECKHE TTOJIUMEPHI

8 [oBTOpeHue

9 HUroro 70

10 xknacc (mpodniabHBIA YPOBEHD)
Ne HaumenoBanue TeMbl [TpodubHsIit

YpOBEHb

1 Bgenenne 5 yacos

2 Crpoenue 1 Kiaccu(pUKaIys OpraHnIecKux 10 gacos

COEIMHEHUN.

3 XUMHYECKUE PeaKuy B OPraHMYECKOH XUMHU 6 9acos.

4 YriaeBoaopoast 24 qaca

5 CrnupThl 1 GpeHOITBI 6 gacoB

6 ANbIeruansl 1 KETOHBI 7 yacoB

7 Kap6oHnoBsie kuciaoTsl. Cioxxusle 3¢ups1. JKUpHI. 10 vacos

8 YrneBoast 7 yacoB

9 AzoTcoaeprkamne OpraHndecKue COeTNHEHNUS. 9 gacoB

10 bronornuecku akTHBHBIE BEIIECTBA 6 gacoB

11 [pakTukym 8yacos

12 Bceero 102




11 kaacc (1/ 4 yacoB B He1eJI10)

NoNe Bcero,
m\n HanmeHoBaHMe TEMEI 4acoB
1 Tewma 1. [leprouueckuii 3aK0H U CTPOCHHUE aTOMa 4
2. Tema 2. CtpoeHue BemecTBa 11
3 Tema 3. DmeKTpoIATHYECKAS TUCCOITHATIHS 7
4 Tewma 4. XuMu4eckue peakiiuu 11
5. | IloBropenue 2

HUroro 35
NoeNe Bcero,

m\n HanmeHoBaHuEe TeMBbI gac.
1 Beenenne. MeTo ibl HAYYHOTO MTO3HAHUS 3
2 Tema 1. Ctpoenue aToma 13
3 Tema 2. CtpoeHue BemecTsa 21
4 Tema 3. Xumudeckue peakiyn 34
5 Tema 4. BemecTBa 1 ux CBOMCTBa 46
6 Tema$S. XumMudecknii mpakTHKYM 4
7 Tema 6. XuMus B )KU3HHU 00IIIeCTBA 10
8 CucreMaTn3anus v 0000IIeHIe 3HAHUN TI0 KYPCY XUMHH. 9
9 Hroro 140




