1. HOACHUTEJBbHAMA SAIINCKA

Pabouas mporpamma no xumuu (10 — 11 xmaccer) yriryOneHHBIH ypOBEHb COCTaBIIEHA Ha OCHOBE:
- ®I'0OC COO,
- OcHOBHOW 00pa30BaTEIIBLHOM MporpamMMbI cpeaHero obmero oopazoBanus MbOY lkonst Nel45 r.0. Camapa,
- aBropckoi nporpammel O.C. I'abpuensna. Paboune nporpammel k auaun YMK O.I'abpuensina. Xumus. YrinyOnaeHHbIH ypOBEHb. — KIIACCHI.
M.: Ipoda, 2017 1.
- [lonoxxenus o padboueit mporpamme MBOY Illkonbr Ne145 r.o. Camapa.
JlaHHast TporpaMMa KOHKpETH3HpYeT COJAEp)KaHWE CTaHIapTa, JaeT pachpelelieHne y4eOHBIX YacoB O pasjenaM  Kypca,

MMOoCICAOBATCIIBHOCTE HU3YUCHUA TEM W Pa3AacCioB C YUCTOM MCKIPECAMETHBIX U MPCIMETHBIX CB$I3ei/JI, JIOTUKH y‘-Ie6H01"O mponecc, BO3PACTHBIX
O0COOEHHOCTEH yJaluxcs.

HN3yyeHnue xumMuu Ha yriy0JleHHOM YPOBHE MPU3BAHO 00€CIIeYHTh:

- (OpMHUpPOBAHUE CHUCTEMbl XUMHUYECKUX 3HAHHH KaK KOMIIOHEHTa HE TOJHKO €CTECTBEHHOHAYYHOW KApTHHBI MHUpA, HO W HAYYHOW KApTHHEI
MUDpA;

- pa3BUTHE JUYHOCTH OOYUAIOMIMXCS, WX WHTEIUIEKTYaJbHOE W HPABCTBEHHOE COBEPIICHCTBOBaHUE, (POPMUPOBAHHE Y HUX TYMAHUCTHYECKUX
OTHOIIEHUH U SKOJIOTHYECKH 11eJIeCO00pa3HOro MOBEAEHUS B OBITY U TPYIOBO JESATENBHOCTH;

- BBIPA0OTKY y OOYyYaromuxcsi TOHUMaHUs OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHH XUMHUHU, a Takke (OPMUPOBAHUE Y HUX OTHOIICHHS K
XMMHHM KaK BO3MOXHOW oOnactu Oyaymieil nmpodeccruoHalbHON JEesTebHOCTH WM JACATEIbHOCTH, B KOTOPOM XHMHYECKHE 3HAHUS HMMEIOT
pOoUIUPYIONTUN CTATYC;

- (opMHUpOBaHHE HABBIKOB SKCIIEPUMEHTAILHOM M HMCCIEAO0BATENbCKOM AEATEIbHOCTH, YCIENIHOIO Y4acTusi B IMyOIMYHOM MpPEICTaBICHUU
PE3yJbTaTOB TaKOM AEATEIHHOCTH;

- BO3MOXHOCTh y4acTHs B XMMHUYECKHUX OJHMMIIMAAAX Pa3jIMYHbIX YPOBHEH B COOTBETCTBUU C KEJIAEMBIMH pe3yibTaTaMH U aJeKBAaTHOU
OIICHKOM COOCTBEHHBIX BO3MOKHOCTEHH;

- popmupoBaHue yMeHHi1 0€301MacHOro 0OpaIieH s ¢ BEeIIeCTBaMU, UCIIOJIb3YeMbIMU B OBITY U IPOU3BOJICTBEHHOM cepe;

- yMeHue OOBSACHATh OOBEKTHI M MPOILIECCHl OKPYKAIOIIeH cpeibl — MPUPOTHOM, COLMANBHOM, KYIbTYPHOU, TEXHUYECKOH, — HUCIONB3Ys IS
3TOT0 XUMHYECKHUE 3HAHUS;

- IOHMMAaHUC HNCHHOCTH XUMHUYCCKOI'O A3bIKd, BBIPAXKCHHOI'O B Bep6aHBHOﬁ 1 3HAKOBOM (bopMax, KaK COCTaBHOM 4YacTH pequoﬁ KYJIbTYPbI
COBPCMCHHOT'O CIICHHUAIUCTA BBICOKOM KBaJ'II/I(I)I/IKaLII/II/I.

HNudpopmanus o KoimyecTBe yueOHbIX YACOB
Pabouas nporpamma no xumuu (yriyOseHHbIH ypoBeHb) paccuntana Ha 102 daca B 10 kiacce u 102 u3 pacuera - 3 yyeOHBIX Yaca B HEJEIIO.
[IporpamMmMoi IpeayCMOTPEHO MIPOBEACHUE:
e KOHTPOJIBHBIX PadoT - 5;

e IIpakTU4ecKux padot - 10;



CpOK peajm3anuu JaHHOI nporpaMmmsal — 2 roaa.

Hcnonb3yemblii yueoHo — MeToaudecknii kommieke (YMK):

1. Xumus. YrayOnennsiii ypoBenb. 10 kinace. Yueonuk (aBropsl O.C.I'abpuensn, U.I'.Octpoymos, C.1O. [Tornomapes). M: Jlpoda, 2018 .
2. Xumus. Yriuyonennsiit ypoBeHnb. 11 kinace. YueOnuk (aBtopsl O.C.I'abpuernsn, I'.I'.JIsicoBa). M: JIpoda, 2017 r.

2. INTAHVUPYEMBIE PE3VJIBTATHI UBYYEHUA NPEIMETA «XUMMUWD»

I[OCTI/I)KQHI/IQ JIMIHOCTHBIXPE3YJIbTAaTOB:

- B IIEHHOCTHO-OPHUEHTAllMOHHON c(epe — OCO3HAHHWE POCCHICKOM TIpakJaHCKOM HIEHTUYHOCTH, NATPUOTH3Ma, YYBCTBAa TOPAOCTH 3a
POCCUICKYIO XMMUYECKYIO HAYKY;
- B TPYyIOBOH cepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY naibHeiiiell o0pa3oBaTeIbHOW TPACKTOPUU B BBICIICH IIKOJE, IJI€ XUMHS

SBJISETCS TPOQUIUPYIOIIEeN AUCIUIIITUHOM;

- B TIO3HABATEJIbHOM (KOTHUTHUBHOM, MHTEIJIEKTYaIbHON) cepe — yMEHHE YIPaBIISITh CBOEH MMO3HABATEIBHOMN JI€ATEIbHOCTHIO, TOTOBHOCTh U
CIOCOOHOCTh K O00pa3oBaHHIO, B TOM YHCJIE caMO OOpa3oBaHHIO, HAa NPOTSLDKEHUU BCEH JKM3HM; CO3HATENIIbHOE OTHOUIEHHE K HENpPEephIBHOMY
00pa30BaHUIO0 KaK YCJIOBUIO YCIEUIHOW MNpo(ecCHOHaNnbHOM M OOIIECTBEHHOH esTelNbHOCTH; (OPMHPOBAHME HABBIKOB SKCIHEPUMEHTAIBHON H
HCCIIEI0BATENILCKOM NESITEIbHOCTH; Y4aCcTHE B MYOJUYHOM MPEACTABICHUN PE3yIbTATOB CAMOCTOSITEIbHOM O3HABATEIBHOM NESITENbHOCTH; y4acTHE B
PO(UIBHBIX OJMMITNAAAX PA3JINYHBIX YPOBHEH B COOTBETCTBHHU C JKE€JIAEMBbIMU PE3yJIbTaTaAMU U aJICKBaTHON CaMOOLIEHKOI;

— B cepe cOepexeHUs 3A0pOBbs — NPHUHATHE M peau3alys IEHHOCTEH 370pOBOTO M 0€30MacHOTrO 00pa3a KU3HH, HENPUSTHE BPETHBIX
NPUBBIYEK (KYpEeHHUs, YHOTpEOJIEHUS aJKOroJis, HApKOTMKOB) Ha OCHOBE 3HAHMH O CBONCTBAX HAPKOJOIMUECKUX M HApKOTHYECKUX BEIECTB;
coOJIIOJICHHE NPaBUJI TEXHUKU O€30IIaCHOCTH IpU paboTe ¢ BellecTBaMM, MaTepHajaMM U IpolieccaMH B ydueOHOW (HayuHOM) naboparopuu M Ha
IIPOU3BOJICTBE.

MeTtanpeameTHble pe3y/1bTaThl 0CBOEHHS BbINYCKHHKAMH HA YPOBHe Cpe/iHero ofuiero 00pa3oBaHus Kypca XMMHH:

- HUCTOJb30BaHHE yYMEHUN M HABBIKOB DPA3JIMYHBIX BUAOB IO3HABATENBHOM [EATENHHOCTH, MPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHUS
(cucTeMHO-MH(OPMAIIMOHHBIN aHaIu3, HAOMIOEHNEe, U3MEPEeHHEe, MPOBEICHIE SKCIIEPUMEHTa, MOJCIUPOBAHHE, MCCIEI0BATENbCKas ESTEIbHOCTD)
JUIS U3yYEeHHUSI pa3IMYHBIX CTOPOH OKPY)KAOIEeH JeCTBUTEILHOCTH;

- BJIQ/ICHUE OCHOBHBIMU HMHTEJIEKTYaJbHBIMH OIepanusMu: (GpopMylIupoBKa TUIIOTE3bl, aHAJIU3 U CHUHTE3, CPABHEHHWE M CUCTEMAaTH3allMs,
0000111eHIe U KOHKPETH3allusl, BBISIBICHUE IPUYUHHO-CIIEICTBEHHBIX CBSA3€H U MOUCK aHAJIOTOB;

- I03HaHHE 0OBEKTOB OKPYXKAIOLIETr0 MUpa OT 00IIero Yyepe3 0coOOEHHOE K €IMHUYHOMY;

- YMEHHE T€HepUpOBaTh UIEU U OTIPEEIATh CPEACTBa, HEOOXOAUMBIE TSl UX pPeaTn3alluy;

- YMEHHE OTPEIeNIATh IeNU U 3a/1a4H AeATeIbHOCTH, BRIOUPATh CPEACTBA pealln3allii e U IPUMEHSITh UX Ha MPAKTUKE;

- HCIIOJIb30BAHME PA3IUYHBIX MCTOYHHKOB ISl MOJIYYEHUS XUMUYECKOW MH(pOpMaluu, TOHMMaHHE 3aBUCUMOCTH COAEpKaHUusS U (POpMBI
MpecTaBiICHUs] HHPOPMAIIMK OT 11eJieil KOMMYHHMKAIIUU U aJpecarta;

- YyMEHHE MPOJYKTUBHO OOILIATHCS U B3aUMOJICHCTBOBAThH B MPOIECCE COBMECTHOM AESITENbHOCTU, YUUTHIBATh MO3UIUHU APYTUX YYACTHHUKOB



JeATeNbHOCTH, Y3PPEKTUBHO pa3pemaTb KOH(PIUKTHL;

- TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITENIbHOM HMH()OPMAIIOHHO-TIO3HABATEIBHON JEATEIbHOCTH, BKIIOYAas yMEHHE OPHUEHTHPOBATHCS B
Pa3IMYHBIX UCTOYHHUKAX WH(OPMAIMH, KPUTHUECKH OIICHUBATh M MHTEPIPETHPOBATH HHPOPMALIHUIO,

- YMEHHE HCIOJB30BaTh CPEACTBa MH(DOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TexHonoruii (manee — WKT) B pemieHuM KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPTaHU3AIlMOHHBIX 33/1a4 ¢ COOIIOIeHNEeM TPeOOBaHHMI SPrOHOMHKH, TEXHUKH O€30MacHOCTH, THTHEHBI, pecypcocOepexeHus,
MPABOBBIX M STHYECKUX HOPM, HOPM MH(POPMAIIMOHHOH 0€3011aCHOCTH;

- BIJIAZICHUE SI3BIKOBBIMH CPEJICTBAMH, B TOM YHWCIIE W S3BIKOM XHMHH, — YMEHHE SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pEHUS,
WCTIOJIb30BATh a/IEKBATHBIC SI3BIKOBBIE CPEJICTBA, B TOM YMCIIC U CHMBOJIbHBIC (XUMHUECKUE 3HAKH, (DOPMYIIBI M YpaBHEHHUS).

IpeaMeTHBHIMHU pe3yJbTaTaAMU H3yYeHHS] XHMHUH HA YIJy0J1eHHOM YPOBHE HA YPOBHE CpeIHero oomero o06pa3oBaHus siBJSIIOTCA:

- 3HaHWe (NIOHMMAaHHE) XAPAKTEPHBIX MPHU3HAKOB BAKHEHIINX XWMUYECKUX MOHATHH: BEHIECTBO, XMMHUYECKHU DIIEMEHT, aTOM, MOJIEKYIa,
OTHOCHTEIIbHBIE aTOMHBIE W MOJIEKYJSIPHBIE MAacChl, WOH, HW30TOIBI, XMUMHYECKas CBs3b (KOBAJICHTHAs TOJSpHAs M HEMOJIIpHAs, WOHHA,
MeTaJUTM4YecKast, BOJOPOIHAS), HIIEKTPOOTPHUIIATEILHOCTh, AJUIOTPOIIHS, BaJICHTHOCTD, CTETIEHb OKHCIICHUS, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00beM,
BEIIECTBa HOHHOTO, MOJICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPHI, IEKTPOIUTH M HETEKTPOJIHUTHI, IIEKTPOJIUTHIECKAS TCCOIIH aIlus,
THIPOJIA3, OKUCIUTEIh U BOCCTAHOBHTENb, OKUCICHUE W BOCCTAHOBIICHHUE, DIIEKTPOJIU3, CKOPOCTh XUMUYECKON peaKIuy, KaTajau3aTopbl U KaTajus,
00paTUMOCTh XMMHUYECKHX PEaKIWd, XUMHUYECKOe pPAaBHOBECHE, CMEIICHHWE pPABHOBECHS, TEIUIOBOW dS((EKT peakiuu, YriIepoTHBId CKeJeT,
GyHKIMOHATBHAS TPYITA, H30MEpUs (CTPYKTYpPHAst W TPOCTPAHCTBEHHAS)) M TOMOJIOTHSI, OCHOBHBIC THIBI (COCIUHEHNs, Pa3JI0KECHHUS, 3aMEIICHNU,
oOMeHa), BUABI (THIPUPOBAaHUS W JETUAPUPOBAHMS, THIAPATAIMA M JETUApPATAlNHN, MOJUMEpPU3AllMH W JCTOJUMEPH3aIiH, TMOJMKOHACHCAIIMA WU
M30MEpHU3aIliH, KaTATUTUICCKUE W HEKATATUTHYECKIE, TOMOTEHHBIE M TETEPOTSHHBIC) U pa3HOBUIHOCTH ((epMEHTaTUBHBIC, TOPEHHUS, TepuuKanuy,
KPEKUHTa, pUPOPMHHTA) pEaKIHii B HEOPraHUIECKOHN N OPraHUIeCKOW XMMUH, TTOJTUMEPBI, ONOJIOTUIECKU aKTHBHBIE COCTNHEHIS,

- BBISIBJICHUE B3aUMOCBSI3M XUMUYECKUX MMOHATHN 7151 OOBSCHEHHSI COCTaBa, CTPOSHHSI, CBOWCTB OT/ACIBHBIX XUMHUYECKUX 0OBEKTOB U SIBIICHUN;

- TPUMEHEHHE OCHOBHBIX ITOJIOKEHUI XUMHUYECKUX TEOPUH: TEOPHH CTPOCHHSI aToMa M XUMHYECKOW CBs3H, llepmoauueckoro 3akoHa W
[lepuonnueckort cucrembl xumudeckux dnemeHToB JI. . MenneneeBa, TeOpuun 3J€KTPOJUTHIECCKON AUCCOIMALIMHA, TPOTOHHOW TEOPUHU, TEOPUH
CTPOCHHUSI OPTraHWYECKUX COCJAWHEHHH, 3aKOHOMEPHOCTEH XUMHUYECKOW KWHETUKM — JUIsS aHajlu3a COCTaBa, CTPOCHUS W CBOMCTB BEIIECTB H
MPOTEKAHMS XUMUYECKUX PEAKIIHIA;

- YMEHHUE KJIACCH(PHUIIMPOBATH HEOPTaHMUECKHE U OPraHUYECKUE BEIIECTBA M0 PA3JIMYHBIM OCHOBAHHSIM;

- YCTAHOBJICHHE B3aMMOCBSI3€H MEXKIly COCTAaBOM, CTPOCHUEM, CBOMCTBAMH, MPAKTUICCKUM IPUMEHEHHUEM | MOJTyYCHUEM BOKHEHIIINX BEIICCTB;

- 3HAHWE OCHOB XMMHYECKOW HOMCHKIATYphl (TPUBUAIBHOW M MEXIYHAPOJTHOW) W yMEHHE Ha3BaTh HEOPraHMYECKUE W OPraHUYeCKHe
COCIMHEHUS 110 (opMylie B Ha00O0pOT;

- OIpeJIeICHNE: BAJICHTHOCTH, CTENICHH OKHCIICHUS XUMHYECKUX DJIEMEHTOB, 3aps0B MOHOB; BUIOB XUMHUYECKUX CBSI3eH B COCTUHCHUSAX W
TUTNIOB KPUCTAJUIMYECKHX PEIICTOK; MPOCTPAHCTBEHHOTO CTPOCHHS MOJICKYN;, THIIA THUAPOJM3a W XapakTepa Cpellbl BOJHBIX PAcTBOPOB COJICH;
OKHCITUTENSI U BOCCTAHOBUTEJIS; OKUCIICHUS U BOCCTAHOBJICHUS; IPUHAJICKHOCTH BEIIECTB K Pa3JIMUHBIM KJIacCaM HEOPraHMYECKHX M OPraHHYECKUX
COEJIMHEHU; TOMOJIOTOB U U30MEPOB; THIIOB, BUJIOB U PA3HOBUIHOCTEH XUMUUECKUX PEAKLUI B HEOPraHNYEeCKON U OpraHu4ecKoi XUMHUH;

- YMEHHE XapaKTepu30BaTh: S-, P- U d-3JeMeHTHI M0 UX nosoxkenuto B Ilepuoaudeckoit cucreme /1. M. MeHzeneeBa; o0mue XMMHUYECKHAE
CBOMCTBA MPOCTHIX BEUIECTB — METAJUIOB U HEMETAJIJIOB; XUMHUECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX M OPraHMYECKUX COCTMHEHUN B
IJIaHE 00IIEro, 0COOCHHOTO ¥ €IMHUYHOTO;

- 00BsSICHEHHE: 3aBUCUMOCTH CBOIMCTB XMMHUYECKHX JIEMEHTOB U UX COEAMHEHHUI OT moJjioxkeHus aiemMeHnTta B Ilepuoauueckoit cucreme J[. U.



MenpeneeBa; TpUPOJbl XUMUYECKOW CBS3M (MOHHOM, KOBAJIEHTHOM, METAJUIMYECKOM, BOJOPOIHON); 3aBUCHMOCTH CBOMCTB HEOPraHUYECKUX H
OPraHMYECKUX BEIECTB OT UX COCTAaBA U CTPOCHMS; CYIIIHOCTH U3YyYEHHBIX BUJIOB XUMHUUYECKUX PEAKLUN: SIEKTPOJIUTUYECKON NUCCOLUALNNA, HOHHOTO
oOMeHa, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX; BIUSHHS PA3IUYHBIX (DAKTOPOB HAa CKOPOCTb XMMHUYECKOM PEAaKUUH W Ha CMEIICHHE XMUMHYECKOTO
PaBHOBECHS; MEXAaHU3MOB ITPOTEKAHUS PEAKIIMM MEK/y OPraHMYECKUMU U HEOPraHMYECKUMHU BEILIECTBAMM;

- YMEHHE: COCTaBJISTh ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUI C MOMOILBIO METOAA 3JEKTPOHHOro OanaHca; MPOBOIUTH
pacyeTsl Mo XUMUYECKUM (POpMyIiaM B YpaBHEHHSIM; IPOBOIUTh XMMHUYECKHI SKCIIEPUMEHT (JTaOOpaTOpHBIE M MPAKTUYECKHE PAOOTHI) C COOIIOICHUEM
TpeOOBaHMH K TIPAaBUJIaM TEXHUKH O€30TIaCHOCTH MPH paboTe B XUMUYECKOM KaOuHeTe (JlabopaTtopum).

3) lIpeameTHbIe pe3yJIbTaThl 0CBOEHHUSI Y4eOHOr0 npeaMeTa «XuMHUs» Ha yri1y0JeHHOM ypOBHe

BorinyckHUK HA yriy0JileHHOM YPOBHE HAYUMTCS:

— TMOHUMATh XUMHYECKYIO KApTUHY MUpPa KaK COCTaBHYIO YacTh IIEJIOCTHON HAyYHOW KapTHUHBI MHUPA;

— pacKpbIBaTh POJIb XUMUHU U XUMHYECKOTO TIPOM3BOJICTBA KaK MPOU3BOJUTEIHHON CHUITBI COBPEMEHHOTO 00IIEeCTBA;

- hopMyIMpOBATh 3HAYCHUE XUMHH U €€ IOCTIKEHUI B TIOBCETHEBHOM JKU3HHU YEIIOBEKA;

- YCTaHABIIMBATh B3aUMOCBS3H MEXy XUMHUEH U APYTUMH €CTECTBEHHBIMU HAyKaMu;

- opmymupoBats [lepunoanueckuii 3axon . V1. MenneneeBa n 3aKOHOMEPHOCTH U3MEHEHUH B CTPOECHUHU U CBOMCTBAX XMMHUYECKHUX JIEMEHTOB
1 00pa30BaHHBIX UMU BEIECTB Ha OCHOBE [leprnoanyeckoit cucteMsl Kak rpadudeckoro otodpaxenus [leproanyueckoro 3akoHa;

- hopMyIMPOBATH OCHOBHBIE MOJIOKEHUS TEOPUN XUMUYECKOTO CTPOCHUS OpraHndeckux coennnenuii A. M. bytiepoBa, packpbIBaTb OCHOBHBIE
HaIlpaBJICHUs 3TOM YHHMBEPCAJIBHOM TEOPUM — 3aBHUCHMOCTH CBOMCTB BELIECTB HE TOJBKO OT XMMHMYECKOTO, HO TaKK€ M OT IEKTPOHHOIO H
MIPOCTPAHCTBEHHOT'O CTPOEHUS U WLTFOCTPUPOBATH UX MPUMEPAMH U3 OPTaHUYECKON U HEOPraHUYECKOW XUMHUH;

- apryMEHTUPOBAaTh YHHUBEPCAIbHBIN XapaKTep XUMHUYECKUX MOHATUN, 3aKOHOB M TEOPHH A OOBSCHEHUS COCTaBa, CTPOCHHS, CBOWCTB M
3aKOHOMEPHOCTEH 00BEKTOB (BEIIECTB, MATEPUaIOB U IIPOIECCOB) OPraHUYECKOI U HEOPraHUUECKON XUMUY;

- XapaKTepU30BaTh S-, P- U O-3JeMEHTHI 10 HMX MoJoxeHHIO B [lepruoanueckoii cucteme JI. 1. Menneneena;

- KJIaccUUIUPOBATh XUMUYECKHE CBSI3U U KPHUCTAJUIMYECKUE PEIICTKU, OOBACHATh MEXaHM3Mbl MX OOpa30BaHUA U JOKA3bIBaTh €IUHYIO
MIPUPOTY XUMUUYECKUX CBsI3e (KOBAJIGHTHON, HOHHOM, METAJNTMYECKOM, BOJIOPOTHO);

- 00BSICHATH MPUUYUHBI MHOTOOOpa3usi BELIECTB Ha OCHOBE MTPUPO/IbI SIBIICHUIN M30MEPUH, TOMOJIOTHH, aJUIOTPOITUY;

- KIacCU(UIIMPOBATh XUMUYECKUE PEAKIUU B HEOPTaHWYECKOM M OpPraHMYeCKONW XUMHUHU MO Pa3IMYHbIM OCHOBAHUSM U YCTaHABIMUBATH
crenuguKy TUMOB peakluil 0T 00IIero yepe3 0COOEHHOE K €AIMHUYHOMY;

- XapaKTepU30BaTh THIPOJIN3 KaK crienuGUIHbI OOMEHHBINA MPOIECC M PACKPBIBATH €0 POJIb B )KUBOU U HEKUBOU MPUPOJIE;

XapaKTepU30BaTh JIEKTPOIIN3 KaK CEIU(PUIHBIN OKUCIUTEIFHO-BOCCTAHOBUTENBHBIN IPOLIECC M €T0 MPAKTHYECKOE 3HAYCHUE;

- XapaKTepHu30BaTh KOPPO3HUIO METAIUIOB KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOLIECC U MPEATIaraTh ClioCOObI 3alIUThI;

- ONKCHIBATH NPUPOIY MEXAHU3MOB XUMUYECKUX PEAKIINI, TPOTEKAIOIMINX MEK/y OPraHMUE€CKUMHU U HEOPTraHMYECKMMU BEIIECTBAMM;

- KIaccu(UIMpPOBaTh HEOPTaHMUECKHE U OPraHUYECKHE BEIIeCTBA MO Pa3TUYHBIM OCHOBAHHUSM;

- XapakTepHu30BaTh OOIIHE XMMHUYECKHE CBOMCTBA BAXKHEWIITMX KJIACCOB HEOPraHMYECKHX U OPraHUYECKUX COCTUHEHHI B MilaHe OT OOIIero
gyepe3 0c0OEHHOE K €TMHUYHOMY

- HUCIOJIb30BaTh 3HAKOBYIO CHCTEMY XHMMHUYECKOTO S3bIKa Ui OTOOpa)KeHHsl cocTaBa (XHUMHYeCKHe (OpMysbl) U CBOWCTB (XUMHYECKHE



YPaBHEHUS1) BEILIECTB;

- WCIOJB30BaTh MPaBUJIA U HOPMbI MEXKIYHAPOIHONH HOMEHKIJIATYpPbI JUIS HAa3BaHUU BEIIECTB MO (GopMysiaM H, HA0OOPOT, JUIS COCTaBJIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (DOPMYJI COSIMHEHHI 10 UX HA3BAHUSM;

- 3HaTh TPUBUAJIbHbIEC HA3BAHUS BAKHEHIINX B OBITOBOM U ITPOU3BOACTBEHHOM OTHOILIEHUU HEOPTraHUUECKUX U OPTaHUYECKUX BELIECTB;

- XapakTepu3OoBaTh CBOWCTBA, MOJYYEHHE M NPUMEHEHUE BAKHEHIIMX MpEICTaBUTENEH THUIOB M KJIACCOB OPraHMYECKUX COEAMHEHHM
(npenenbHbIX, HEMPEJAEIbHBIX U aPOMAaTUYECKUX YIJIEBOJOPOIOB, KUCIOPOJICOJAEPKAIIMX U a30TCOJACPKAILMUX COCTUHEHUM, a Takke OMOJIOTMYecKu
AKTUBHBIX BEIIECTB);

- YCTaHaBJIMBATh 3aBUCUMOCTb SKOHOMUKH CTPaHbl OT JOObIYM, TPAHCIIOPTUPOBKH U NEPEPAOOTKH YIII€BOAOPOJIHOTO ChIpbs (HEPTH, KAMEHHOTO
YISl ¥ IPUPOJIHOTO Tasa);

- DKCIIEPUMEHTAJILHO MOATBEPK/IAaTh COCTAB M CBOMCTBA BaXKHEMIIMX MpEICTaBUTENIECH U3YUYEHHBIX KIACCOB HEOPTAHUYECKUX U OPTaHUYECKUX
BEIIECTB C COOJIIOJICHUEM MPaBUJI TEXHUKU OE€30MaCHOCTH JUIsl padOThl ¢ XUMUYECKUMU BEIIECTBAMHU U JIaOOPAaTOPHBIM 000PYI0BaHUEM;

- XapaKTepU30BaTh CKOPOCTh XUMUYECKON PEAKIINH U €€ 3aBUCUMOCTD OT Pa3IMUHBIX (aKTOPOB;

- OIMCBIBATh XMMHUECKOE PAaBHOBECUE U MPEAJIaraTh COCOObI €ro CMELIEHHUS B 3aBUCUMOCTH OT Pa3IMYHBIX (PAKTOPOB;

- MPOU3BOIUTH PACUEThI [0 XUMUYECKUM (OopMysiaM U YpaBHEHUSIM Ha OCHOBE KOJMYECTBEHHBIX OTHOIIEHUN MEXy yYaCTHUKAMHU XUMUYECKUX
peaKkumii;

- XapaKTepU30BaTh BaKHEHIINE KPYMHOTOHHAXKHbIE XUMHUYECKUE MPOU3BOJICTBA (CEPHOM KUCIIOTHI, aMMHaKa, MEeTaHoJIa, nepepaboTku HedTH,
KOKCOXMMHYECKOTO MPOU3BOJICTBA, BAXKHEHUIITNX METAJUTYPrHYECKHX MPOU3BOJCTB) C TOUKU 3PEHMS XMMH3Ma IMPOILIECCOB, YCTPONCTBA BaXKHEHIINX
anmnapaTroB, HAyYHBIX IPUHIUIIOB IPOU3BOJICTBA, SKOJOIMUECKOM N 3KOHOMUYECKOH 11€71€CO00pa3HOCTH;

— co0roaTh MpaBUiIa 3KOJIOTMYECKON 0e30MaCHOCTH BO B3aMMOOTHOILIEHHAX C OKpYXarolleH cpeloi NMpHu oOpalleHuH ¢ XUMHYECKUMHU
BEIIECTBAMU, MaTepUaIaMH U IIPOLIECCAMH.

Buinycknuk na y2nyoneHnom yposne noayuum ¢03mMoHcHOCMb HAYYUMbCA:

- UCNONB308AMb MEMOObL HAYYHO20 NO3HAHUS NPU BbINOIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aMeNbCKUX 3a0ay XUMUYECKOU meMamuKi,

- NPOCHO3UPOBAMb CIMPOEHUE U CEOUCMBA HE3HAKOMBIX HEOPSAHUUECKUX U OP2AHUYECKUX 6eueCms8 Ha OCHOBE aHAN02UU,

- NPOCHO3UPOBAMb MeYeHUe XUMUYECKUX NPOYecco8 8 3a8UCUMOCTU OM YCI08Ull UX NPOMEKAHUS U npedlia2ams Cnocoobl YNpasieHus SMumMu
npoyeccamu;

- YCMAaHa8IUueams 6HYympunpeomemubvle 83auMOoCea3u XUMul Ha OCHO8e 0OWUX NOHAMUL, 3AKOHO8 U MeOPUll OP2AHUYECKOU U HeOp2aHU4ecKoll
Xumuu u mexcnpeomemuule cés3u ¢ uzuxotl (cmpoenue amoma u éewyecmsa) u duono2uetl (XUMULeCcKas OpeaHu3ayusi HCU3HU U HOBble HANPAGIEHUs.
8 mexHono2uu — OUO- U HAHOMEXHOJIO2ULL);

- PACKPbLEamsb poilb NOLYYEHHbIX XUMUYECKUX 3HAHUL 8 OYyoyujell YueOHOU U npoghecCUOHANbHOU 0esmelbHOCmU,;

- Npoekmuposamv COOCMEEHHYI0 00pA308aAMENbHYI0 MPAEKMOPUIO, CEA3AHHYI0 C XUMUel, 8 3a8UCUMOCIU OM JUYHLIX NPEeOnOYMeHUll U
B03MOICHOCTEU OMEYECMBEHHBIX 8)3068 XUMUYUECKOU HANpAaleHHOCMU,

- apeyMeHmuposamsv eOUHCMBO MUpad 6eujecms YCHAHOGIeHUeM 2eHeMUYecKol C8a3U MedcOy HeopeaHudecKuUMu U OpeaHuyecKumu
seujecmeamu;

- 81A0emb XUMUHLECKUM A3bIKOM, He0OX00UMBIM (haKmopoM YCReWHOCMU 8 NPOQheCCUOHANbHOU OesimelbHOCHU,

- Xapakmepu3o6ams CMAHOGIEHUE HAYYHOU Meopuu Ha npumepe omxpwvimus llepuoouyeckoeo 3aKona u meopuu cmpoeHus OpeaHUu4ecKux u



Heop2aHu4yecKux eewecms,

- NpUHUMAame yuacmue 8 Npo@UibHbIX KOHKYpcax (KOHepenyusx, OIuMnuaoax) paziudHoeo YpOoGHs, A0eK8AmHO OYEeHUBAmMb pe3yibmambl
MaKo2o y4acmus u npoeKmuposams nymu nOGblUeHUs NPeOMEMHbBIX 00CIUINCEHUL,

- Kpumu4ecKu OmHOCUMbCA K NCE80OHAYYHOU XUMUYECKOU UHopMayuu, noayiaemou U3 pasHvlx UCMOYHUKOSE;

- noHUMams 21006anbHble NPOOIEMbL, cmosiyue nepeo uenogewecmeom (IKonocuueckue, IHepeemuyecKue, Colpbedble), U npedidzams nymu ux
peulenus, 8 MmoM Yucie u ¢ NOMOWbIO XUMUU.

OPITAHUYECKASA XUMMUA. 10 kaace

Beenenne. [Ipeqmer oprannueckoit xuMund. OCOOEHHOCTH CTPOESHUS U CBOMCTB OPraHNYECKUX COeTMHEHUI. 3HaU€HNE U POJIb OPraHUYECKON
XMMHH B CUCTEME €CTECTBEHHBIX HayK U B U3HU oOuiecTBa. Kpamkuii ouepk ucmopuu pazeumus Op2anuiecKol Xumuu.

[Ipennocelky co3AaHNs TEOPUU CTPOCHHUS: TEOPUS PalMKaJIOB U Teopus TUIOB, paboTsl A. Kekyne, O. @panknanna u A. M. byrneposa, cbe3n
Bpauelt u ectecTBoucbITarenei B T. [lIneiiepe. OCHOBHBIE MOJIOKEHUSI TEOPUU CTPOCHUSI OpPraHUyYecKux coenuHeHuit A. M. Byrneposa.
XUMHYECKOE CTPOEHUE U CBOMCTBA OPraHNYECKUX BellecTB. M3omepus Ha npumepe #-OyTraHa U n300yTaHa.

DneKTpoHHOE 00J1aK0 M OpOUTaNb, UX (POPMBI: S- U p-. DNEKTPOHHBIE U AIEKTPOHHO-rpaduueckue GopMyiibl aToMa Yriiepoja B HOpMaJIbHOM U
BO30Y)KJICHHOM COCTOSIHUSX. KOBasieHTHAs XUMHUYECKas CBSI3b M €€ Pa3HOBHIHOCTH: S- U p-. O6pazoBanue mostekya H2, Clo, N2, HCI, H20, NH3,

CHa, CoHa, CoH2. Booopoonas cesasze. Obpaszosanne monoB NHY u H Of. CpaBHenne 06MEHHOro H IOHOPHO-aKIEITOPHOTO MEXaHH3MOB
00pazoBaHus KOBAJICHTHOM CBSI3H.

[lepBoe BanieHTHOE COCTOSTHHE — Sp3-r1/16p1/m1/13au1/151 — Ha IpuUMepe MOJIEKYJIbI METaHa U JPYruX aJkaHoB. BTopoe BaJeHTHOE COCTOSTHHE —

SP2-ru6puaM3aLIs — HA IPEMEPE MOJICKYJIbI STHICHA. TPeThe BAICHTHOE COCTOSHHIE — SP-THOPHIM3ALIS — Ha IIPHMEPE MOJICKYJIbI ALICTHIICHA.
['eomeTpust MOJIEKYJT ATHX BEIIECTB M XapaKTEPUCTHUKA BUJOB KOBAICHTHOH CBSI3M B HUX. Modens [ unnecnu ons 00viACHeus 83aUMHO20 OMMAIKUBAHUSL
2UOPUOHBIX OpOUMATell U UX PACNONONCEHUsL 8 NPOCMPAHCIEE ¢ MUHUMYMOM SHEP2UU.

JemoncTpanuu. Koyeknus opraHMuecKux BEIIECTB, MaTepuaioB U u3aenuii u3 Hux. Mozaenu monekyn CHgq u CH30H; C2Ho, CoHg u CgHeg;

n-OyraHa M u3o0yraHa. B3ammopelicTBUe HATpUsi C ATAHOJIOM M OTCYTCTBHE B3aUMOJICHCTBUS C AMATUIOBBIM 3dupom. Kosnekuus nmoammepos,
MPUPOJHBIX U CHHTETUYECKUX KaydyKOB, JICKAPCTBEHHBIX Mpernaparos, kpacuresneil. [llapoctepixkueBbie 1 o0bemMuble Moaenu mMosiekyn H2, Cl2, N2,

H20, CHy. apoctepkueBbie n 00bemubie Mogenu CHy4, CoHyg, CoH2. Mooens ommanxusanus cubpuouwix opoumanei, 8bINOJIHEHHASE C NOMOUbIO

8030YUIHBIX ULADOB.

Crpoenne u KnaccHPUKALUS OPTAHHYECKUX COeHHEHHI

Knaccugukanus opraHMuecKiux COeMHEHUH 110 CTPOSHHIO YIJIEPOTHOIO CKelleTa: alluKIMYecKie (JIKaHbl, aJIKEHbI, aJKUHBI, aIKaIUCHbI),
KapOoIMKInYecKkre (LIMKIOAJIKaHbl U apeHbl) U rerepouukinyeckie. Kiaccudukanus opraHM4ecKuX COEAMHEHHH Mo (yHKIMOHAIBHBIM IpYyIIaM:
CIHUPTHI, PEHOJIBI, IPOCThIE IPUPHI, AJIBJETH/IbI, KETOHbI, KAPOOHOBBIE KUCIIOTHI, CJI0XKHbIE S(UPHI.

Tpusuanvhuvle nazeanus eewjecms. Homenknarypa paunonansHas 1 MFOITAK (IUPAC). [Tpunnuns! o6pazoBaHus Ha3BaHUIN OpraHMYECKHX
coenunenuit no MIOITAK: 3aMenienus, poJOHa4aJIbHOM CTPYKTYPBI, CTAPIIMHCTBA XapaKTEPUCTUUECKUX IPYIII.

CTpyKTypHas H30Mepus U €€ BUJIbl: H30MEPHS «YTIIEPOAHOTO CKEJIeTay, H30MEpHs MOJIOKEHUS (KpaTHOM CBA3M U (PYHKIIMOHAIBHOM TPYIIIE),
MexKiaccoBas uzomepus. [IpoctpancTBEeHHast N30MeEpUs U €€ BUbI: TEOMETPUUECKAsl U ONTUUECKAs. buonocuueckoe snauenue onmuieckou u30Mepuu.



Ompadsicenue ocobeHnocmell CmpoeHus MOAEKYIl 2e0MemPUUECKUX U ONMUYECKUX UZOMEPO8 6 UX HAZBAHUSIX.

JNemoncTpanuu. O6pa3ipl MpeIcTaBUTENeH Pa3INYHbIX KJIACCOB OPTraHUYECKUX COSTMHEHUN U IAPOCTEPKHEBBIE HITM 0OBEMHBIEC MOJCITH UX
Mouteky. Tabnuie! «Ha3BaHue aaKkaHOB 1 ANKHIBHBIX 3aMecTuTeNei» u «OCHOBHBIE KJIACChl OPraHUYECKUX COeTMHEHM». Moenu MOJIeKyll H30MepOB
pa3HbIX BUJOB U30MEPUH.

JlabopaTopHble onbIThI. 3roToBeHNE MOIenel MOJIEKYI BEIIECTB — MPEICTaBUTENEH Pa3IMUHBIX KIaCCOB OPraHMYECKUX COECTUHEHUMH.

Peakuuu opranuyecKnx coenHeHi

[TonsiTHe o peakuusix 3aMmenieHus. ['anorenupoBaHue ajJkaHOB U apEHOB, LIEIOYHON THIPOJIU3 TaJOr€HAIKAHOB.

[TonsTHE O peakuMsIX NprUcoeanHeHus. [ uapupoBanue, rujporaJoreHupoBaHue, raJoreHupoBanue. Peakiiuu noaume pusanuu u
MTOJIMKOHICHCALINH.

[TonsiTHE 0 peakuMsIX OTHIEIUIEHUS (IMMUHUpoBaHus). JleruaprupoBanue ankaHoB. Jleruaparanus cnupToB. [leruapoxiopupoBanue Ha
IpuMepe rajoreHankaHoB. [IoHsITHE 0 KpeKUHTe aJIkaHOB U JIETIOJIMMEPHU3aLUH TOJIUMEPOB.

Peakuuu usomepusanuu.

Lomonumuyueckuil u 2emeporumudeckutl paspvle KOBALEHMHOU XUMUYECKOU C853U; 00pa308aHue KOBALEHMHOU C853U N0 OOHOPHO-
akyenmopHomy mexanusmy. Ilonarue o nykineoduie u anekrpoduie. Knaccudukaius peakiuii mo TUIy pearupyomux yacTull (HykieouibHble U
A5eKTpoUIIbHBIE) U IPUHIIUITY U3MEHEHHs COCTaBa MOJIEKYIbl. B3anMHOe BiIMsIHUE aTOMOB B MOJIEKYJIaX OpraHUYecKuX BemlecTB. HAyKTUBHBIHN 1
Me3oMepHbIi 3hdexThl. [IpaBuno MapkoBHUKOBA.

PacyerHbie 3a1aun. Berancnenne BpIxo/1a MpoyKTa peakiiiy OT TEOPETUYECKH BO3MOKHOTO. KOMOMHUpPOBaHHBIE 3a/1a4H.

JdemoncTpanuu. B3peiB cmecu Mmetana ¢ xsopoM. ObeciiBeunBaHre OpOMHOM BOBI ATUIICHOM H aneTuiieHoM. [lomyuenue
(henonbopManbIeruAHON CMOJIBI U TTostmMepa. Jlemomumepusanust nojaudTrieHa. [lomydenue atuiieHa u3 stanona. Kpekunr kepocuna. B3peis
rpemydero rasa. ['openue meraHna uim nponaH-0yTaHOBOW cMecH (M3 Ta30BOM 3a)KUTANKH). B3phIB cMecH MeTaHa Wi MponaH-0yTaHOBOW CMECH C
KHCJIOPOJIOM (BO3IYyXOM).

Yraesoxopoast

IousiTue 00 yriaesogopoaax

A 11 k a H b. ['oMonoruyeckuii paa u oomas hopmyna ankanoB. CTpoeHHe MOJIEKYJIbI METaHa U APYrUX ajlkaHOB. M3oMepus ankaHOB.
Ou3nyecKue CBOMCTBA aNKaHOB. AJIKaHbl B pupoie. [[pomblieHHbIe CIOCOOBI MOMYyYeHUS: KPEKUHT aJIKaHOB, (PpaKklMOHHAs TeperoHka HedTH.
JIaGoparopHble criocoObl MOJIy4YeHUs! allkaHOB: cuHTE3 Bropuia, nekapOokcuinpoBanre coieil KapOOHOBBIX KHCIIOT, THAPOJIN3 KapOu1a aTFOMIHHUSL.
Peaknun 3amemienus. 'opeHre agkaHoB B pa3JIMUHBIX YCIOBUSIX. TepMuUecKoe pas3iioxkeHue ankaHoB. M3omepuzanus ankanos. [I[puMeHeHne ankaHoB.
MexaHu3M peakiny paJuKaibHOTO 3aMelleHus, ero cTaauu. [IpakTuieckoe ucroib30BaHre 3HaHUN 0 MeXaHu3Me (CBOOOHOPAINKATILHOM) PEaKIIfil B
MpaBUJIaX TEXHUKU 0E30MaCHOCTH B OBITY U Ha IPOM3BOJCTBE.

A 11k e H b. ['oMonorndeckuii psn u obmas popmyna ankeHoB. CTpoeHHE MOJIEKYIIbI 3TUJICHA U IPYTHX aJIKeHOB. I30Mepus akeHOB:
CTPYKTYypHas ¥ mpocTpaHcTBeHHas. Homenknatypa u gusndeckue cBOKCTBa alIKeHOB. [loydeHre STUICHOBBIX YIJIEBOIOPOAOB U3 AJIKAHOB,
rajloreHaJIkaHOB, CIIUPTOB. [lonapusayus m-cea3u 6 MONEKYIax aikeHos Ha npumepe nponena. Ilonstue 06 uHaykTUBHOM () 3dpdexre Ha nmpumepe
MOJIEKYJIbl IponieHa. Peakuuu nmprcoemHeHus (raloreHupoBaHye, TApOraloreHUpOBaHue, FUpaTalus, F’uApupoBaHue). Peakiuy okucieHus u
MOJIMMEpHU3aLMK aTKeHOB. [IpuMeHeHne aJKkeHOB Ha OCHOBE X CBOMCTB. MeXaHM3M peakiiM JEeKTPO(UIBHOTO IPUCOSTUHEHUS K alIKEHAM.
OKucnenue anKeHo8 8 «MAKUXY U «HCECMKUX) YCA0GUSIX.

A 1 x 1 H bl. ['oMonornyeckuii psn ankuHoB. O6mast popmyna. CTpoeHne MOJIEKYSIbI alleTUIIeHa U IPYTUX aIKUHOB. M30MepHst aJIKHHOB.



Howmenknarypa aneTuieHOBBIX yTiieBo0po10B. [lonydeHne alkiHOB: METaHOBBINM U KapOUTHBIN criocoObl. DU3NYecKre CBONCTBA aIKMHOB. Peakiumn
MIPUCOCTUHEHIS: TAJIOTCHUPOBAHKE, THIPOTaAIOTeHUpOBaHue, ruapatamus (peakuus Kyaeposa), runpupoBanue. TpuMepusanus aneTuiieHa B OEH30JI.
Oxucnenne ankuHOB. OcoObIe CBOMCTBA TEPMHUHAIBHBIX AIKUHOB. [I[prMeHeHue alTKMHOB.

A nkangwue H s O0mas popmyna ankanaueHoB. CtpoeHue Moiekyn. M3oMmepus U HOMEHKIATypa ankagueHoB. DU3WYECKUE CBOWMCTBA.
B3anMHOe pacrnonokeHne 7a-CBS3e B MOJEKYyJaxX ajKaJWeHOB: KyMYJIHPOBAHHOE, COMPSDKEHHOE, H30impoBaHHOE. OCOOCHHOCTH CTpPOCHUS
CONPSDKEHHBIX AJKAAUEHOB, WX MOJY4YE€HUE. AHanoeus 6 XuMUYecKUx cCeoucmeax aikenos u ankaouenos. llonuMepusanusi ajkaJueHOB.
HarypaneHbiii U cuHTeTMYECKUN Kaydyku. Bynkanumzanusi xaydyka. Pesuna. PaGoter C. B. JleGeneBa. OcOOEHHOCTH peaklUi MPUCOCTUMHEHUS K
aJTKaJIMEeHaM C COTIPSDKEHHBIMH 7T -CBS3SIMHU.

Il k10 aunxa#n bl. ['oMonornueckuii psig 1 o6mast popmyna nukinoankanos. Hanpsokenue nukna B8 C3Hg, C4H8 u CsH1 0, xongopmayuu

CeH12. Uzomepusi yuknoarkanos (yenepoonoeo ckeiema, yuc-, mpawc-, medckiaccoeas). IlomydeHrne ¥ XUMHUYECKHE CBOWCTBA IMKIOAIKAHOB:

TOpEHUE, pasnodcenue, paIuKkaibHOE 3aMelleHne, uzomepuszayus. OcoOble CBOMCTBA IMKIONPONaHa, UKI00yTaHa.

A p e H bI. bensou kak nipeacTaBuTens apeHoB. CTpoeHue MoJiekyibl OeH3ona. Conpsbkenue [1-cBs3eil. i3oMepus 1 HOMEHKIIaTypa apeHOB, UX
nosyuenue. ['omosnoru Oen3ona. BiusiHue 60k0BOM Lienu Ha 3JEKTPOHHYIO MJIOTHOCTh CONMPSDKEHHOro [J-o0aka B MOJIeKyJaX TOMOJIOTOB OeH30ja Ha
npuMepe Toiryojia. XUMUYecKhe cBoiicTBa OeH3ona. Peakuuu 3amerieHust ¢ yyacTheMm O€H30J1a: rajloreHHpOBaHUE, HUTPOBAHUE U aJKUJIMPOBAHHE.
[Ipumenenue 6eH30J1a U €ro rOMOJIOTOB. Padukanvroe xniopuposanue ben3ona. Yciosus npogedeHus peakyuu paouKaibHo20 XI10pUposanus OeH30.a.
Kamanumuuecxoe euopuposanue 6enzona. Mexanuzm peaxyuil 31eKmMpo@dUIbHOSO 3aMeujeHUsl. 2al02eHUPOBAHUS U HUMPOBAHUS OeH301a U e20
2omonoeos. CpaBHEHHE PEAKIIMOHHOW CTIOCOOHOCTH OEH30J1a M TOYOJIa B peakuusx 3amenieHus. OpueHTUpyromee 1eiCTBUE METUILHOW TPYIIBI B
peaknusax 3aMenieHus ¢ ydactueM Toiyona. Opuentantsl | u Il poma B peakuusx 3aMemnieHusi ¢ ydacTueM apeHOB. Peakiuu mo OGOKOBOH 1enu
AIKHIOEH30J10B.

[Ipupoanbsle HCTOUYHUKH yriaeBonoponoB. HedTs u ee mpomsbiinuieHHas nepepaboTka. DpakMOHHAs MEpPEeroHkKa, TEPMUYECKUN U
KaTaJuTHYeCcKuid KpekuHr. [Ipuponanblii ras3, ero cocraB M MpakTUdyeckoe wucrosb3oBanue. Kamennblii yrons. KokcoBaHue KamMeHHOTrO yris.
Ilpoucxooicoenue npupoOHvIX UCMOYHUKOS Yene8000po0os. Pugpopmune, ankunuposanue u apomamusayus Hegmenpooykmos. IKOJOTHUECKUE
acreKThl JOOBIUM, TepepadOTKH U MCIOJIB30BaHUS MOJE3HBIX NCKOTIAEMBbIX.

PacueTHnble 3a1aun. HaxoxaeHue MoneKkyisipHOi (pOpMyJibl OpraHU4eCKOro CoeIMHEHus 1Mo Macce (00beMy) MpOoAyKTOB cropanus. Haxoxnenue
MOJIEKYJISIpHOM (hOpMYJIbl BELIECTBA IO €r0 OTHOCUTEIbHON IIIOTHOCTUA U MacCOBOM J10JI€ JIEMEHTOB B coeuHEeHUsIX. KoMOMHUpPOBaHHBIE 3a1auu.

Jemoncrpanun. Ilonydenne MeraHa M3 amerara HaTpuUs W THIPOKCHUIA HATpus. MoAENu MOJEKYNl allkaHOB — MIApOCTEPKHEBBIC U
o0wemuble. ['opeHne Merana, mpomaH-OyTaHOBOM cMmecH, MapaduHa B YCIOBHUSX M30BITKA U HEJOCTAaTKa KHUCIOpoda. B3pblB cMecu MeTaHa ¢
Bo3yxoM. OTHOIIEHHE METaHa, MponaH-0yTaHOBOM cMecH, OeH3MHa, napaduHa K OPOMHOI BoJIe U pacTBOPY NEepMaHraHaTa Kajius. B3peiB cmecu
MeTaHa ¥ XJIOpa, UHUIIMHPYEeMbIi ocBelieHueM. Boccranosnenue okcuna meau (I11) mapadunom.

[IapocTep>kHeBblE U 00BEMHBIE MOJEIN MOJEKYJ CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX M30MEPOB alKeHOB. OObEMHBIE MOJIEIU MOJEKYI
ankeHoB. [lomyuenue sTeHa u3 sraHona. ObeclBeyrBaHUE ITEHOM OpOMHOU BoJbL. OOeclBeUMBaHHWE TEHOM PACTBOpA MEepMaHraHaTa KajHs.
I'openue stena.

[Tonyuenue aneruneHa u3 kapOuaa Kanblus. B3anMoseiicTBue amerunieHa ¢ OpoMHOI Bojoii. B3anmoneiicTBuie aleTusieHa ¢ pacTBOPOM
nepMaHranata kanus. ['openue aneruneHa. B3anMoaelicTBre arieTuiieHa ¢ pacTBOPOM COJIM MEIU WM cepedpa.

Mopnenu (1apocTepKHEBbIE U 0ObEMHBIE) MOJIEKYIT alIKaIMEHOB C Pa3IMYHBIM B3aUMHBIM pacroyiokeHueMm [J-cBszeil. /Jenonumepuzayus



Kayuyka. Moaenu (IapocTep)KHEBbIE W OOBEMHBIC) MOJEKYN alKaIUEeHOB C Pa3IMYHBIM B3aMMHBIM DPAacIojiokeHueM [J-cBszeld. Koaeynayus
MIEYHO2O COKA KAYUYKOHOCO8 (MONI0Uas, 00Y8AHYUKO8 U UKyCa).

[lapocTepkHEBbIE MOJETH MOJIEKYJT IIMKJIOAIKAHOB U alkeHOB. OTHOIIEHHE HUKJIOTeKCaHa K pacTBOPY IEepPMaHraHaTa Kajus U OpOMHOM
BOJIE.

HlapocTrepkHeBble U 00bEMHbBIE MOJEIN MOJIEKYJ O€H30j1a U €ro roMoJioroB. Pa3ieneHue ¢ MOMOUIbIO JIEIUTEIbLHOW BOPOHKH CMECH
Oenzonr—Boza. PacTtBopeHne B O€H30ii€ pa3IMYHBIX OPraHMYECKMX ¥ HEOPraHMYeCKHX (Hampumep, cepbl) BEHIECTB. DKCTparupoBaHHE
KpacuTesell u Jpyrux BEHIecTB (HarpuMep, uojaa) OEH30JI0M 13 BOJHBIX pacTBOpOB. ['openne Oenzomna. OTHOmIEHHE OeH30a K OpOMHOM BOJE U
pacTtBopy nepmaHnrasara kanus. [losyuenune HUTpo OeH3o07a.

Komnexkuust «IIpupoaHble HCTOUHUKH YTaeBoA0poA0B». CpaBHEHHE MPOLIECCOB TOPeHUsT HEPTU U mpupoHoro raza. OOpa3oBaHue HepTAHON
IUIEHKH Ha TOBEPXHOCTH BOJbl. Karamutuueckuil kpekuHr mnapaguna. PacTtBopenue napaduHa B O€H3MHE M HCIAPEHUE PACTBOPUTENS M3 CMECH.
[InaBnenue nmapaduHa U €ro OTHOLIEHUE K BOJIE (pacTBOpPEHHE, CpaBHEHHE MJIOTHOCTEN, cMaunBaHue). Pa3nenenne cMecu 6eH3MH—BO/Ia C IOMOIIIbIO
JEIUTEIIbHOW BOPOHKH.

JlabopaTopHubie onbIThl. V3roToBnenne napapuHUPOBAHHOW OyMmaru, MCIBITAHUE €€ CBOMCTB — OTHOIIECHHE K Boje W kupam. OOHapykeHue
H20, caxu, CO2 B mnpoaykrax ropeHus cBeud. M3rotoBnenne wmojeneil ranoreHankaHoB. OOHapyKeHUE HEIpeneibHbIX COeINHEHUHN B

HedTenpoaykTax. O3HakOMIIeHHE ¢ 00pa3liaMu MOJUATUIIEHA U MoJunponmieHa. Pacro3naBanue o0pa3ioB ajqkaHOB U alkeHOB. OOHapyXeHHe BOJIbI,
CakM M YIJIEKUCIIOTO raza B MPOJYKTaX FOPEHUsl YriaeBOAOPOAOB. V3rotoBieHue mojenei alkMHOB M UX U30MepoB. O3HAKOMIIEHHE C KOJUIEKIIHEH
«Kayayk u pesmna». O3HakomiieHHE ¢ (PU3WYECKUMH CBOWCTBaMU OeH30ia. M3roTtoBieHWe W WCHOJIb30BAaHUE MPOCTEHINEro mnpudopa Jist
xpomatorpaduu. Pacrio3naBanue opranuueckux BemiecTB. OmpesenieHne KauecTBEHHOTO cocTaBa napaduna uinu 6ensona. [lomyuenue aneruieHa u
ero okucaeHue pactsopom KMnO4 nmu 6poMHOM BOJOM.

Kucaopoacoaep:xkammue coeqnHeHus

C o up T sl CoctaB u kinaccuukaus cnuproB. M3omepus cnupToB (MOJOKEHHE TMAPOKCHIIBHBIX TPYIII, MEXKIAccoBas, yIrJIepoJIHOTO
ckenera). @u3nyecKre CBOKWCTBA COUPTOB, X MOJydyeHHE. MexMOoNeKysapHas BOAOPOIHAs CBs3b. JcobeHHOCmU 2IeKMPOHHO20 CMPOEHUs MOJIeK)L
cnupmos. XUMUYECKHE CBOWCTBAa CIHMPTOB, OOYCIIOBJICHHbIE HAIMYMEM B MOJEKYyJaX THUIPOKCHIBHBIX TpYHI: OOpa3oBaHHE aJKOTOJISTOB,
B3aMMO/ICHCTBUE C raJIOr€HOBOAOPOIAMH, MEKMOJIEKYIISIpHAsS M BHYTPUMOJICKYJIsIpHAs AeTUApaTaius, STepuuKalus, OKUCICHUEe U AeTUIPUPOBAHUE
cnupToB. OcoOEHHOCTH CBOMCTB MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peakiys Ha MHOTOATOMHbBIE CIIUPTHI. BaxkHeiine nmpeicTaBuTeN CIupTOB.
OU3MO0JIOTUYECKOE NEHCTBIE METAHOIIA U 3TaHOJIa. AJTKOTOJIN3M, ero nociueacTBus. [IpodunakTika alkoroamsma.

® e H 0 11 bl. DeHON, ero (QU3MUecKue CBOMCTBA M IMOJTy4YeHHE. XUMHUYECKHe CcBOWCTBa (heHosa Kak (QyHKIUs ero crpoeHus. KucnoTHbie
cBoOiicTBa. B3anMHOEe BIMSHHUE aTOMOB M TPYNI B MOJEKYJIax OpPraHMYECKUX BeliecTB Ha mnpumepe ¢enona. [lonmukonaeHcanust ¢eHona ¢
dbopmanpaerunoM. KauectBennas peakuust Ha ¢genon. [Ipumenenue denona. Knaccugurayus ¢enonos. CpaBHEHUE KHCIOTHBIX CBOMCTB BEIIECTB,
COJIepKalIUX THAPOKCUIBHYIO TPYINY: BOJIbI, OJHO- U MHOTOATOMHBIX CHUPTOB, (eHona. Dnexkmpoduivroe 3ameujeHue 8 OEH301bHOM Kobye.
[IpumeHeHue nMpou3BOIHBIX (EeHOIa.

Anbrerunbl U KeToHbl. CTpoeHHE MOJEKYN ajbJAEeTHUIO0B M KETOHOB, UX M30MepUs M HOMeHKIaTypa. OCOOEHHOCTH CTpOeHUsl KapOOHUIBHON
rpynmnbl. dOusndeckue cBoiicTBa (opManmbAeruia W ero romojoroB. OTAeNbHbIE MPEICTABUTENM AlbIETUI0B M KETOHOB. XUMHUYECKHE CBOICTBa
aNbJIETHJI0B, O0YCIOBIEHHBIE HAIMYUEM B MOJIEKYJle KapOOHHIBLHOM IpyMIbl aTOMOB (THAPUPOBAHKE, OKUCIEHHE aMMHAYHBIMU PAacTBOpaMH OKCHIA
cepebpa u ruapokcuga meau (II)). KauectBenHble peakiuu Ha anbiaerufpl. Peakuus nonukoHaeHcauu dopmanbaeruia ¢ peronom. OcoOeHHO CTH
CTPOCHHUSI U XUMHUYECKUX CBOMCTB KeToHOB. HykineodunabHOoe mpucoennHeHrne kK KapOOHHIBHBIM coeanHeHusM. [IprcoenuHenne 1uaHoBoOpoIa U
runpocynbdura HaTpus. CriocoObl MOdydeHUs. BzaumHoe enusnue amomos 6 moaekynax. Ianocenuposanue anv0e2udo8 u KemoHO8 No UOHHOMY



mexanuzmy Ha ceemy. Kauecmeennas peakyus Ha MEMuiKemoHbi.

Kapo6ounoBbeekuciaoTsl. CTpoeHHEe MOJIEKYT KapOOHOBBIX KUCIOT U KapOOKCHIIbHOM rpymmbl. Kiaccudukanus u HOMEHKIATypa
KapOOHOBBIX KUCIOT. PHU3NYECKUE CBOWCTBA KApOOHOBBIX KHCIOT M MX 3aBUCUMOCTh OT CTpOEHHUs Mojekyil. CrocoOwl monydenusi. Kapbouosvie
Kuciomel 8 npupoode. buonocuueckas ponv kapbonogvix kuciom. OOIIKE CBONCTBA HEOPraHWYECKMX M OPraHUYECKUX KUCIOT (B3aUMOJEHCTBHE C
MeTalJlaMi, OKCHJaMH METajlIOB, OCHOBAHMSIMM, COJIAMHU). BinsHue yrieBoJopoJHOro pajaukaga Ha CUIy KapOOHOBOW KHCIOTHL Peakuus
STepU(HKAINN, YCIOBHS €€ IMpOBEACHUS. XUMHUYECKHE CBOWMCTBA HEMPECIbHBIX KapOOHOBBIX KHCIOT, OOYCIOBIICHHBbIE HAIW4YHEeM [|-CBSI3U B
MoOJIeKyIIe. Peakyuu 21eKmpo@uibHo2o 3ameweHus ¢ yiacmuem OeH30UHOU KUCIOmbL.

CnoxHBbBl e 3@ up b. CTpoeHHue CIOKHBIX d3OUPOB. H30Mmepusi crodichvix 3¢pupos (yenepoonoco cxenema u MeAHCKIACCOBAS).
Homenknarypa cnoxHbix 3¢upoB. OOpaTUMOCTh peakiiuu 3TepudUKaIiiy, THAPOINU3 CI0XKHBIX 2¢upoB. PaBHOBecue peakiuu >TepuduKanum —
ruaposin3a; (akTophl, BIMSIONIME Ha Hero. PemieHue pacueTHBIX 3a/ad Ha OIpE/eleHHE BbIXOJa NPOAYKTa peakuuu (B %) OT TEOPETUYECKH
BO3MOYHOTI'0, YCTaHOBJIEHUE (OPMYIIBI M CTPOEHUS BEIIECTBA MO IPOAYKTAM €ro CropaHust (MiIu ruIposan3a).

K u p b1. 2Kupbl Kak cioxHbIe d3QUPHI INTHLEPUHA U KapOOHOBBIX KHCIOT. CocTaB U cTpoeHue xupoB. HoMeHkiaTypa u kinaccudukanust 5xMpoB.
Macna. Xupst B nmpuposie. buonorudeckue dyakiun sxupoB. CBoicTBa kupoB. OMBIIIEHUE KUPOB, MoJiydeHrne Mblia. OOBICHEHHE MOIOIINX CBOMCTB
MbuIa. ['mapupoBanue xuakux xupoB. Maprapus. [loustue o CMC. O6bsicnenne Moromux cBoicTB Mbuta 1 CMC (B cpaBHEHHH).

PacueTHble 3a1a4n. Beraucienus no TepMOXUMUYECKUM YPaBHEHHUSIM.

Hemonctpanuu. dusndeckue cBoiCTBa ATaHOINA, NponaHosa-1 u 6yranona-1. [lapocTep:kHeBble MOJIENH MOJIEKYJ U30MEPOB C MOJIEKYISIPHBIMU
dopmynamu C3HgO u CgH100. KonmuectBeHHOe BBITECHEHHME BOAOpoJa M3 crnupra HarpueM. CpaBHEHHE pEaKIMil TOpeHust 3TUIOBOIO U

MPOMIIIOBOTO cUPTOB. CpaBHEHUE CKOPOCTEH B3aWMOJCHCTBUS HATpUs C ATAHOJOM, IPOIAHONIOM-2, TimiepuHoM. [lomydenune mpocroro sdupa.
[Tonydyenue crnoxuoro sdupa. [lomyuenue steHa w3 sTaHosa. PactBopuMocTh ¢eHoNa B BOJE MpU OOBIYHOW M TOBBIIMICHHOW TEMIIepaType.
BriTecHenne ¢geHosa u3 GeHosaTa HaTpus yroJibHOU KucioTou. Peakius denona ¢ xinopumaom xenesa (I11). Peakmus denona ¢ popmans aeruaom.

[lapocTep>kHEBbIE MO MOJIEKYJ allbJETUI0OB U M30MEPHBIX UM KeToHOB. OkHciieHne OeH3anbaeruaa Ha Bo3ayxe. Peakius «cepedbpsHoro
3epkaia». OKucieHune anbaeru1oB rugpokcuiom meau (11).

3HAKOMCTBO C (PM3MYECKUMHU CBOMCTBAMU HEKOTOPBIX KapOOHOBBIX KUCIOT: MYPaBbUHOM, YKCYCHOM, MPOMUOHOBOM, MAaCIISIHOM, IIaBEJIEBOM,
JIMMOHHOM, OJICMHOBOM, CTEapUHOBOM, O€H30iMHONW. Bo3ronka 6eH30MHOM KUCIOTHI. OTHOIICHHE Pa3INYHBIX KapOOHOBBIX KUCIOT K Boje. CpaBHEHUE
KHCIIOTHOCTH CpE€Jbl BOJHBIX PAaCTBOPOB MYpPaBbUHOI M YKCYCHOUM KHUCJIOT OJMHAKOBOM MoOJsipHOCTH. [loslydyeHMe MpUATHO MaxXHYIIEro CIOXKHOTO
sadupa. OTHOIIEHHE K OPOMHOI BOJIe M pacTBOPY IepMaHraHaTa Kaius MpeieibHON U HelpeAeabHOU KapOoHOBBIX KucioT. llapocTep:kHeBbie Moienu
MOJIEKYJT CJIOXKHBIX 3(QHPOB M M30MEPHBIX UM KapOOHOBBIX KHUCIOT. OTHOIIEHHE CIMBOYHOTO, MOJCOJHEYHOTO M MAIIMHHOTO Macia K BOJHBIM
pacTBopaM Opoma U NepMaHraHaTa Kausl.

JlaGopaTopHbie onbIThl. PacTBOpenue rauiepuna B Boae. Bzaumoaeticteue rimuuepuna ¢ Cu(OH)2. Pextudukanus cmecu Boga—atanon (1—2

ctanuu). BzaumonelictBue eHoNa ¢ paCTBOPOM IIEIOYH.

PacnioznaBanue pactBopoB ¢eHosATa HaTpus W KapOoHaTta HaTpus (6apOOTak BBIIBIXaEMOTO BO3AyXa WM JCUCTBHUE CUIBHOW KHCIIOTHI).
BiaumopneiictBue ¢enona ¢ OpoMHoO#l Bofoi. Pacro3HaBaHue BOJIHBIX pacTBOPOB (peHONA U TIMIIEpUHA. 3HAKOMCTBO C (DM3MUYECKUMHU CBOWCTBAMU
OTJICTBHBIX TPEJCTaBUTENEH anbJeTHI0B U KETOHOB: alleTalbJeruia, aleToHa, BOJHOTO pacTBopa Gopmanbaeruna. OKUCICHHE 3TaHONA B 3TaHANb.
Peakiust  «cepeOpsinoro  3epkana». Oxwucnenue ampaerunoB ruapokcuaom wmemu (I). Tlomydenne deHomopopMambAerHIHOTO —MOJUMEpA.
B3aumoneilicTBue pacTBopa YKCyCHON KUCIOTHI ¢ MaraueM (ImHkoM), okcuaoM menu (II), ruapoxcnaom xenesa (I1I), pactBopom kapboHaTa HaTpws,
pacTBopoM cTeapaTa Kanus (MmbUia). O3HakomiieHHE C oOpasliaMu CIOXKHBIX 3(QupoB. OTHOIIEHHE CIIOXKHBIX APUPOB K BOJAEC U OPraHHMYECKUM



BElIeCTBaM (HaIlpuMep, KpacuTensiM). BoiBeaeHue )KMPHOTO MATHA C MOMOIIBIO CIOXKHOTO 3¢upa. PacTBOPUMOCTD JKHPOB B BOJIE U OPraHUYECKUX
pactBopuTensix. Pacno3HaBaHue CIMBOYHOIO Macjia M MaprapvHa C MOMOIIbIO MOJKHUCIEHHOro Terioro pacrBopa KMnO4. Ilonydenue mbiia.

CpaBHeHME MOIOIIMX CBOUCTB X03siicTBEHHOTO Mbl1a 1 CMC B %ecTKoM BoJe.

JKcnepuMeHTadbHble 3afaud. Pacro3HaBaHHMe pacTBOPOB alerara HaTpus, KapOoHaTa HaTpus, CUJIWKATa HATpUs U CcTeapaTa HaTpPHsL.
Pacno3naBanue oOpa3ioB CIMBOYHOTO Maciia U Maprapuna. [lomyuenne kapOOHOBOM KHCIOTHI U3 MbuUIa. [lomydyeHne yKCyCHOW KUCIIOTHI U3 alerara
HaTpHsl.

YrieBoasbl

MoHo -, nu- u nonucaxapuasl. [IpeacraBureny Kaxa0u rpymnisl.

buonoruueckas posb yrieBosoB. VX 3HaueHne B )KM3HU YeJI0BEKa U 0OlIeCcTBa.

MoHOCaxapu sl [moko3a, ee pusznyeckue cBoictBa. CTpoeHue MoJIEKyNbl. Pagnogecus 6 pacmeope 2110K03bl. 3aBUCUMOCTh
XUMUYECKUX CBOMCTB TIIIOKO3bI OT CTPOCHHUS MOJIeKyIbl. B3aumoseiictBue ¢ rugpokcuaom mean (1) mpu KOMHATHO#M TemriepaTtype W HarpeBaHUH,
aTepuduKaLNs, peaklus «cepeOpsHOro 3epKaiay, ruipupoBanue. Peakuny OpoxKeHHsl TII0KO3bl: CHUPTOBOTO, MOJOYHOKHCIIOro. ['II0K03a B IpUpoie.
buonoruyeckast poap riaroko3bl. [IprMeHeHne riaroko3bl Ha OCHOBE ee cBOMCTB. dDpykTo3a Kak u3omep ritoko3bl. CpagHeHue cmpoeHus MONeKyl U
XUMUYECKUX C80UCMS 2NI0K03bl U (ppyKmo3vl. DpyKkmo3sa 6 npupooe u ee OUOI02UYECKAsl pO.lb.

N ucaxapuas. CtpoeHne aucaxapugoB. BoccranapiuBarolye 1 HeBOCCTaHaBIMBarole aucaxapuapl. Caxaposa, JaKTo3a, Manbmosd, UX
CTpoeHue 1 Ouosorudeckas pojb. I unponus aucaxapuaos. [IpoMeleHHOE MOTy4eHHe caxapo3bl U3 IPUPOTHOTO CHIPhSL.

[Tonucaxapuwuasl. Kpaxman u nemmono3a (CpaBHUTEIbHAS XapaKTEPUCTHKA: CTPOSHUE, CBOMCTBA, OMOIOTHYecKas poJib). dusnyeckue
CBOMCTBA MOJIMCAXapuI0B. XUMUYECKHE CBOMCTBA MoKMcaxapuaoB. [ 'naponus nonrcaxapuaos. KauectBeHHast peakuusi Ha kpaxmain. [lonrcaxapubl B
npupojae, ux Ouonoruueckas poisib. [Ipumenenue mnonucaxapuaoB. [loHsiTHe 00 HCKYCCTBEHHBIX BOJIOKHAX. BzauMozeicTBHe IIEIUIION03bI C
HEOPraHMYECKUMH ¥ KapOOHOBBIMHU KHCIIOTaMU — 00pa30BaHHUE CIIOKHBIX d(PUPOB.

HemouncTpamuu. OOpa3iipl YIIIeBOJ0B U M3/1eNni 13 HUX. B3aumoneiictBue caxapossl ¢ ruapokcunom menu (I1). ITomydenue caxapara Kaibmus u
BBIJICTICHUE caxapo3bl U3 pAcTBOpa caxapara Kanblus. Peakius «cepeOpsHOTo 3epKaia» IJis TI0K03bl. B3auMoaeicTBre MOKO3bI ¢ (PYKCHHCEPHUCTOM
KkucnoToi. OTHOILIEHHE PAacTBOPOB Caxapo3bl M MallbTO3bl (JaKTo3bl) K ruapokcuay memu (II) mpu narpeBanuu. O3HakomiieHHE ¢ (PU3MUYECKUMU
CBOMCTBaMM LIEJUTIONIO3bI U KpaxMaia. HaGyxaHue 1emironossl 1 kpaxmaia B Boje. [lomyuenne HUTpaTa 1eIr0I035l.

JlabopatopHbie onbIThl. O3HaKOMJIEHHE ¢ (U3UUECKUMH CBOWCTBAMHU TJIIOKO3bI (amTedHasl ynmakoBka, Tabnetku). Bzaumopeiicteue ¢ Cu(OH)2

pu pa3nuyHou Ttemmneparype. KucnotHelil runponus caxaposbl. 3HAKOMCTBO ¢ oOpasuamu nonucaxapuaoB. OOHapykeHHe Kpaxmaia ¢ MOMOIIbIO
KaueCTBEHHOM peakiuu B Meje, Xiiele, KieTyaTke, Oymare, Kieiicrepe, orypre, Mmaprapuae. 3HaKOMCTBO C KOJUIEKIIMEH BOJIOKOH.

3KCHepI/IMEHTaJIbeIe 3ajauyu. Pacrno3napanue PacTBOPOB INNIFOKO3bI U INIMLICPpUHA. Ol'[peI[eJICHI/IC HaJIn4Hvs Kpaxmalia B MCIC, X.]'Ie6e, MaprapmHe.

A3oTocoep:Kalue coeIuHeHHs.

A M u H . CocTaB u cTrpoenrne aMuHoB. Knaccudukamus, nzomepusi 1 HOMEHKIIATypa aMuHOB. Anudatudeckre aMuHbl. AHWINH. [lonydyenue
aMUHOB: AJIKWJIMPOBAHHE aMMMaKa, BOCCTAHOBIIEHHE HUTPOCOETUHEHHH (peakius 3uHHHA). PU3ndeckre CBOMCTBA aMHUHOB. XMMHUYECKHUE CBOMCTBa
aMUHOB: B3aUMOJCHCTBHE C BOAOH M KUCIOTaMU. | OMONIOTHYECKUI psiJT apOMaTUUECKUX aMUHOB. AIKUIUpoganue u ayuiuposanue amuros. Bzaumuoe
BIIUSIHUE aTOMOB B MOJIEKYyJIaX Ha MpUMepe aMMHaKa, aaudaTHueCKUX U apOMaTHYeCKUX aMUHOB. [I[puMeHeHne aMIHOB.

AmuHokucIOTEl U Oenku. CocTaB M CTpOCHHE MOJEKYT aMHUHOKHUCIOT. M3oMepusi aMUHOKHCIOT. J[BOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX
CBOMCTB aMHHOKHCIIOT U €€ MpUYUHBL. B3auMopelicTBUEe aMUHOKHCIOT ¢ OCHOBaHUSIMH. B3auMoieiicTBE aMHHOKHCIIOT C KUCIOTaMHU, 00pa3osanie
cnodicHvlx 3gupos. OOpa3oBaHME BHYTPUMOJEKYISPHBIX cojiei (OMMONspHOro noHa). Peakmusi MOTMKOHACHCAIIMU aMHUHOKHCIOT. CUHTETUYECKUE



BOJIOKHA (KallpoH, SHAHT U Jp.). buonorudeckas posib aMuHOKUCIIOT. [IpMeHeHe aMUHOKHUCIIOT.

benku kak nmpupoaueie OuonosuMepsl. [lentuanas rpynmna atoMoB U nentuaHas cBsa3b. [lentuasl. benku. [lepBuunas, BTOpuyHas U TpeTUUHAS
CTPYKTYpBI O€TIKOB. XMMHUYECKUE CBOMCTBA OCIKOB: rOpeHHe, JeHaTypalus, THAPOJIN3, KadeCTBEHHbIE (LIBETHBIC) peakuy. bruojgornueckue GyHKIUN
OenkoB. 3HaueHUe OenKoB. Yemeepmuunas cmpykmypa 0enKkos Kax azpesayusi Oeikosvix u Hebenkosvix monekyn. I'nmobanpHast mpobdiema O6eIKOBOTO
rOJIOJIaHUS U IIYTU €€ PELICHUs.

HyxneunoBbiekucao T bl OOmuUii miian CTpoeHUs HyKJI€OTU0B. [IoHSITHE O MUPUMUIMHOBBIX U TYPUHOBBIX OCHOBaHUAX. [lepBuyHasi,
BTOpHYHAs U TpeTU4Hast cTpyKTyphl MoJiekyinbl JJHK. buonornyeckas pons JJHK u PHK. I'ennas nrxenepus u onorexunosiorus. TpaHcreHHbIC (GOPMBI
JKUBOTHBIX U PACTEHUH.

Jemoncrpaunu. Prsnyeckue CBOKMCTBAa METWIIaMHHA. ['opeHrne MeTuinaMuHa. B3anMoielicTBre aHWIMHA U METHUJIaMUHA C BOJIOM M KUCJIOTaMHU.
OtHomenue OeH30J1a M aHWIMHA K OpomHON Boje. OkpalluBaHuEe TKaHEW aHWIMHOBBIMHU KpacutensimMu. OOHapyxkeHHe (yHKIMOHAIbHBIX I'PYII B
MOJIEKyJIaX aMUHOKHUCIIOT. HelTpanuzamus menoun aMuHOKUCIOTOW. HelTpanu3amus KUCIOThl aMUHOKUCIOTOM. PacTBOpeHne u ocaxaeHue OeIKoB.
Jenatyparus OeiIKoB.

Buosnornyecku akTUBHBIE COeJUHEHMS.

B u T awMu H b [lonarue o BuramuHax. Mx knaccudukanus n obo3nauenne. Hopmer motpedienus BuTaMuHoOB. BomopactBopumeble (Ha
npumMepe Butamuaa C) U )KUPOPACTBOPUMBIE (Ha MpuMepe BUTaMUHOB A 1 D) Butamuubl. [ToHsTHe 00 aBUTAMUHO3aX, TUIIEP- ¥ THIIOBUTAMHHO3aX.
[MpodunakTuka aBUTAMUHO30B. Omoenvhbie npedcmasumenu eodopacmeopumvix eumamunos (C, PP, epynnot B) u owcupopacmeopumbix
sumamunos (A, D, E), ux 6uonoeuueckas poius.

® e p me HT 5L [lonsrue o pepMeHTax Kak 0 OMOJOTHYECKUX KaTalau3aTopax OeIKoBOIl mpupo/bl. 3HaUeHHE B OMOJIOTUN U IPUMEHEHHE B
npoMbIIUIeHHOCTH.  Knaccugukayus Gepmenmos. OCoOEHHOCTH CTPOCHHS W CBOWCTB (PEPMEHTOB: CEJICKTUBHOCTh U 3(PPEKTUBHOCTD.
3aBUCUMOCTh aKTHBHOCTH (epmeHTa OT TemmepaTypsl U pH cpensl. Ocobennocmu cmpoenusi u ceolicme 6 CpaeHeHUU C Heop2aHUudecKumu
Kamanuzamopamu.

I' o p M o H . TloHATHE O TOpPMOHaX Kak OHOJOTMYECKHM AaKTUBHBIX BEIIECTBAX, BBINOJHSAIOUIUX JHIOKPUHHYIO PpETYJISIUIO
KHU3ZHEJEATeNIbHOCTH Opranu3MoB. Kiaccudukanus ropMOHOB: CTEPOUIbI, TPOU3BOIHBIE AMUHOKHUCIIOT, MOJUIENTUIHbIE U OCIKOBbIE TOPMOHBI.
OTtnenbHBIE IPEACTABUTEIN TOPMOHOB: 3CTPAANO0I, TECTOCTEPOH, HHCYIIMH, aJpEeHaIHH.

Jl e xapcrTB a [lonstue o nekapcTBax Kak XUMHUOTEpANEBTUYECKHX IMpernapaTax. ['pymmbl JekapcTB: cyiabhamMuabl (CTPENTOIUA),
aHTHOMOTHKY (MEHULWIUIMH), acnupuH. be3omacHbie crnocoObl NpUMEHEHHs], JeKapcTBeHHblE (OpMbL. Kpamkue ucmopuueckue ceedeHus o
B03HUKHOBEHUU U pazeumuu xumuomepanuu. Mexanuzm Oelicmeus HeKOmMopuvIX 1eKApCMBEEeHHbIX NPenapamos, cCmpoeHue MoeKyl, HPOSHO3ZUPOSAHUe
CB0UICMB HA OCHOBE AHANU3A XUMUYECKO20 cmpoenus. AHTUOMOTUKH, UX KiaccU(UKAIMs MO CTPOEHUIO, TUIY U CIEKTpy aeiicTBus. JucOakTepuos.
HapxoTuku, HapkomManus u ee npouIakTHKa.

Hemonctpanuu. OO6pas3ubl BUTAMUHHBIX mpenapatoB. llomuBuramunbl. Wnmoctpauuu Qortorpaduii KMBOTHBIX C pa3iMYHBIMH  (opMamMu
aBUTaMHHO30B. CpaBHEHHE CKOpOCTH paznoxenus H202 nox nelictBueM dpepmenTa (kaTtanasbl) M Heopraundeckux kataauzaropos (KI, FeCl3, MnO2).
[Mnakatr wnm komorpamma c H300pakeHHEM CTPYKTYPHBIX (GOpPMyN 3CTpaauoia, TECTOCTEpOHa, aJpeHaluHa. B3aumojelcTBHe aJpeHaInHa C
pactBopom FeCl3. BenkoBas mpupona mHCynuHa (IBETHbIE peakiuu Ha Oenku). [lmakarel umm komorpammbl ¢ GopMylaMud aMUJACyTb(paHUIOBON
KHUCTIOTBI, TUTHAPO(OTNEBON U JIO)KHON AUTUAPOPOTUEBOM KUCTIOT, OCH3WITMCHUIIMIUIUHA, TeTPAIUKIINHA, [IehoTaKCuMa, aCIUpHHA.

JlaGopaTopubie onbiThl. OOHapyXkeHHe BUTaMHHA A B pacTuTenpHOM Macie. OOHapyxkeHue ButamuHa C B s0m04HOM coke. OOHapyxkeHHe
BUTaMuHa D B KelTke KypuHOro siina. MdepMeHTaTHUBHBIN TUIPOJIM3 KpaxMalia MoJ JeWCTBHEM amuiiasbl. Pa3nojkeHue mepokcuia BOJOpoJa IMOJ



JICUCTBUEM KaTajasbl. J[eliCTBUE NEruaporeHa3bl Ha METWICHOBBIM CHHUU. McnblTaHME pacTBOPUMOCTH aJpEHAJIMHA B BOAE U COJIIHOM KHUCIOTE.
OOHnapyxeHue acnupruHa B TOTOBOH JIEKAPCTBEHHOU (popMe (peakient ruIpoin3a Wi [IBETHOHN peakuuei ¢ cynbdaTtom Oepuinius).

XUMHYeCKHIl IPAKTHKYM.

KadecTBeHHBIN aHaNM3 OPraHUYECKHX COENMHEHHMH. YrineBomopojabl. CrnupTel U (eHosbl. ANbaeruabl U KeToHbl. KapOOHOBBIE KHCIOTHI.
YrieBoapl. AMHHBI, aMUHOKUCIIOTHI, Oenku. VmeHTHUKaIus opranndeckiux coeanHeHuid. JleiictBre (epMEHTOB Ha pa3IMYHBIC BEIIECTBA. AHAIN3
HEKOTOPBIX JIEKAPCTBEHHBIX IPerapaToB (acnupuHa, napaneTamona).

OBLIASA XUMMUSI. 11 kaace
Crpoenne aroma.

ATOM—CII0)KHasl yacTUla. ATOM — CIJIO’KHasl yacTuia. JlokazareiabcTBa CIIOKHOCTH CTPOEHMsI aTOMa: KaTOJHbIE U PEHTT€HOBCKUE JIy4H,
¢doTorddext, paaroakTUBHOCTh. OTKPBITHE AIEKTPOHA, MPOTOHA U HeWTpoHa. Monenu ctpoenust atoma (Tomcona, Pesepdopna, bopa). Makpomup u
Mukpomup. KBaHTOBO-MeXaHHUECKHE IPEJICTABICHUS O CTPOCHUH aTOMA.

CocTosiHHE B3JeKTpOHOB B atrome. Hyknonsl: npoToHsl u HelTpoHsl. Hykmuapl. M3006apel u u3otonbl. KBaHTOBO-MexaHHMYeckue
MIpe/ICTaBiIeHUs] O Mpupojae iekTpoHa. [loHsTHE 00 37€KTPOHHOM OpOMTANM M ANEKTPOHHOM oOiake. Keanmosvie uucna: 2nagnoe, opbumanbHoe
(nobounoe), maecnumnoe u cnunogoe. IlpaBuia 3amoHEHUsT YHEPTETHUSCKUX YPOBHEH W opOuTanei snekTpoHamu. [IpHHIMIT MUHHUMyMa SHEpTuH,
sanpem Ilaynu, npasuno Xynoa, npasuno Kneukosckozo. DIEKTpOHHBIE KOH(MUTYpAIlMA aTOMOB U MOHOB. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS
aTOMOB XpoMma, MeJiu, cepedpa u Jp.

BaneHTHbIe BO3MOXHOCTH aTOMOB MW XHUMHYECKHMX DJJIIEMEHTOB. BaneHTHblE 31eKTpoHBbI. BalleHTHbIE BO3MOXHOCTH aTOMOB
XUMHUYECKUX JIEMEHTOB, 00YCIIOBICHHbIE Pa3IMYHbIMU pakTopaMu. CpaBHEHHE MOHATHH «BAJIEHTHOCTB» U «CTETIEHb OKUCICHHUSI.

[Tepuonnueckuii 3akOH U MepUOIUYECKass cucTeMa Xxumuueckux sineMeHToB J[.M.MenneneeBa u ctpoeHue atoma. [Ipennochbliku OTKPBITHS
[Tepuoanueckoro 3akoHa. OTkpeiTHE 3aKkoHA. [lepBas dhopmynuposka [lepuoanueckoro 3akoHa. Ctpykrypa llepronnyeckold CHCTEMBI 3JIEMEHTOB.
CoBpemeHHbIE TpEeACTaBICHUS 0 XUMUYECKOM aieMeHTe. Bropast dopmynupoBka Ilepuoanueckoro 3akona. [lepuoauueckas cucremMa U CTPOEHHE
atoma. OU3NYECKUN CMBICI MOPSAKOBOTO HOMEpa 3JEMEHTa, HOMEPOB IPyYIIbl U nepuoa. lleproauyeckoe n3MeHeHue CBOMCTB 3JIEMEHTOB: pajuyca
aToMa, JIEKTPOOTPULIATENLHOCTH. I [pUUMHBI N3MEHEHHS METAUIMYECKUX U HEMETAINIMYECKUX CBOKCTB JIEMEHTOB B IpyNIax U NEPUOJIaX, B TOM YUCIIE
U B OOJIbIINX U ceepxbonvuiux. OcobeHHOCmU CMpOeHUs amomos, aKmuHouoos u 1anmarouoos. Tpetbs GpopmynupoBka Ilepuoanyeckoro 3akoHa.
3nauenue [lepuoanueckoro 3akoHa u [lepuoauueckoit cucteMsl U1l Pa3BUTHSI HAYKA U TIOHUMAHUSI XUMAYECKOW KAPTUHBI MUPA.

Hemonctpanun. Potorddext. Katoansie myun (31eKTPOHHO-Ty4YEBbIE TPYOKH), MOJENN AIEKTPOHHBIX 00IaKoB (opOuTaneit) pa3nuyHoi Gopmabl.
Paznuunbie Bapuantel Tabnuu Ilepuoanueckoit cucrembl xumuueckux snemeHtoB J[. M. MenneneeBa. OOpasiibl MPOCTBIX BEIIECTB, OKCHIOB U
TUAPOKCHUIOB IEMEHTOB 3-T0 MEpHOJAa U JEMOHCTPALIMS UX CBOUCTB.

Crtpoenue BemecTBa.

JAuncnepcHbie CHCTEMBI.

XuMuueckasi CBsI3b. EJMHAS MPUPOJa XUMHUUYECKON CBA3HU.

[ToHsTHE O XMMUUYECKON CBSI3W KaK IPOIeCcce B3aMMOJEHUCTBUSI aTOMOB ¢ 00pa30BaHHEM MOJIEKYJI, UOHOB M PajUKaIOB. BUJIbI XUMHYECKON
cBA3U. AMOp(QHBIE M KpUCTALIMUECKUe BellecTBa. VOHHasg XuUMHUUYecKass CBA3b. JIUMOIBHBIE MOMEHT cBa3u. CBoiicTBa BeIeCTB C HOHHOM
KPUCTAJUTTUYECKOU PENIETKOMH.

KoBaneHTHas cBS3b. MeTo1 BaJICHTHBIX CBSI3€H B O6pa3OBaHI/II/I KOBAJICHTHOM CBSI3U. 3HeKTpOOTpI/IL[aTeJ'IBHOCTL 1 pa3HOBUJHOCTU KOBaJICHTHOM



CBSI3U T10 3TOMY MPU3HAKY: TOJISIPHAS U HETIOJISIPHAS.

Crioco0 mepekpbhIBaHUSI AIIEKTPOHHBIX OpOUTaNel M KiIacCH(HKAIUS KOBAJICHTHBIX CBS3CH MO ITOMY MPHU3HAKY: o~ U 7-CBsi3u. KpaTHOCTh
KOBAJICHTHBIX CBsI3€d M WX KIAcCHU(HKAIUS MO 3TOMY MpPHU3HAKY: OJWHApHAs, ABOWHAS W T. 1. MexaHu3mbl 0Opa3oBaHUS KOBAJCHTHON CBSI3H:
OOMEHHBI W JOHOPHO-aKUENTOPHBIA. (OCHOBHbIE CBOUCMBA KOBANEHMHOU C8A3U: HACLIWAEMOCMb, HANPABIEHHOCMb, OUNOJILHLIL MOMEHM.
THonsaprocms céa3u u NOAAPHOCMb MOIeKYbl. KPpUCTAIITMUECKOE CTPOCHUE BEIIECTB C ATUM THIIOM CBSI3H, UX (PM3NYECKHE CBOMCTBA.

Merannuueckas cBsizb U ee 0coOeHHOCTH. (Du3nueckue CBOWCTBA METAUIOB KaK (YHKIUS METAJUIMYECKON CBS3M M METAIIMYECKON
KPUCTAJUIMYECKOMN PEIIETKHU.

BonoponHas cBa3p U MexaHU3M ee oOpa3oBaHMs. MexMoJeKyaspHas U BHYTPUMOJIEKYJsIpHas BOJOPOAHbIE CBs3H. PU3NUYECKUE CBOICTBA
BEILIECTB C BOJIOPOJHOM CBSI3bI0. bronorudeckast pojib BOJOPOAHON CBSI3U B OpraHU3allUuU CTPYKTYP OHMOTOTUMEPOB.

Banoepesaanvcoso ezaumooeticmsue. Opuenmayuonnoe, UHOYKYUOHHOE U OUCNEPCUOHHOE 83AUMOOCUCMBUE MeXCOy MONeKYIaMU. Yciosnocms
pasoenenus eeujecms no Munam Ces3u, eOUHAsi NPUPoOa XUMUIECKoll C8s3U.

T'ubpuouzayus opdbumanei u ceomempus monexkyr. Teopuss TUOPUIM3ALUUU U OMMAIKUBAHUS GaleHMHbIX nap. Turnel THOpUAN3ALUU
ANIEKTPOHHBIX OPOUTAICH M TEOMETPUSI OPraHUUECKUX U HEOPTraHUYECKUX MOJICKYII.

Teopuss cTpoeHHS XUMHUYECKHX coenuHeHWi. [Ipeamochlmku co3MaHusT TEOPUU CTPOSHUS XUMHYECKHX COCIWHEHUM: padbomul
npeowecmeennukoé A. M. Bymaeposa (K. B. [ioma, @. Benep, IIl. @. XKepap, @. A. Kexynre), cbe3n ectectBoucnbiTareneir B 1. Illmeiiepe.
JlnunoctHble  kauectBa A. M. ByrnepoBa. OcHOBHBIE MOJOXKEHUS TEOPUU XMMHUYECKOTO CTPOCHUSI OPraHMYECKHUX COEIMHEHUN U COBPEMEHHOMH
Teopuu crpoeHus. Mzomepus B oprannyeckoit u neopeanuueckou XxuMuu. BzaumMHoe BIusHUE aTOMOB B MOJIEKYJIaX OPraHUYECKUX U HEO PraHu4eCKUX
BEILIECTB.

OcHOBHbIE HaMpaBlIeHHs Pa3BUTHS TEOPUU CTPOCHUS OPraHUUECKUX COEAMHEHUHN (3aBUCHUMOCThH CBOMCTB BEILIECTB HE TOJIBKO OT XUMUYECKOTO,
HO ¥ OT UX DJIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTpOoeHMs ). UHIyKITMOHHBIN 1 Me30oMepHBIN 3 dexTri. CTepeoperymsip- HOCTb.

JlnanekTudeckue OCHOBBI OOIIHOCTH JBYX BEAYIIMX Teopuil xumuu. [[uanextuyeckue ocHOBHI obmHocTH Ilepmommueckoro 3akona 1. .
MenneneeBa u Teopun ctpoeHust A. M. byriepoBa B cTtaHoBieHHH (paOOTHI MPEIIIECTBEHHUKOB, HAKOIUIEHUE (DaKTOB, Y4acTHE B Che3/aX, PYCCKUM
MEHTAJIUTET), NpeckazaHuu (HoBbIe AneMeHTsl — Ga, Se, Ge 1 HOBBIE BEIIeCTBa — W30MEpPhl) U pa3BUTUU (TpH (GOPMYIUPOBKN).

[Tonumepsl opranuueckue U HeopraHudeckue. Ilomumepbl. OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJSIPHBIX COECIMHEHUI:
«MOHOMEDP», «IOJUMEP», «MaKPOMOJIEKYJay, «CTPYKTYPHOE 3BEHO», «CTENEHb MOJUMEPH3AINN», «MOJEKYIspHas Maccay. CrocoObl MOydyeHus
MOJIMMEPOB: peaklUy MOJMMEpHU3aluu U MojuKoHaeHcanuu. CTpoeHHe MOJIMMEPOB: reomMeTpuyeckas GopMa MaKpOMOJEKYJ, KPUCTAUIMYHOCTh U
amopdHOCTb, crepeoperymnsipHocTb. [lomumepsl opranumveckne u Heopranumdeckue. Kayuyku. I[Imactmaccel. Bonokna. buomonmumepsr: Oenku u
HYKJIGHHOBBIE KUCJIOTH. Heoprannyeckue moauMepsl aTOMHOTO CTPOEHUS (AJUIOTPOIHBIE MOIUBUKALIMN YIIIepO1a, KPUCTAJUIMYECKUN KPEMHUI, CeleH
U TEJUTYp LIETI0YEYHOTO CTPOCHUS, JUOKCU] KPEMHHUS U JIP.) U MOJIEKYJISIPHOTO CTPOEHHUsI (cepa miacTuyeckas u ap.).

Hucnepcusie cuctembl. Uucteie BemiectBa U cMmecu. Kmaccudukanus xumudeckux BemiecTB mo uucrore. CoctaB cmeceil. PacTBopbl.
PactBopumocTs BemecTB. Knaccudukaiusi pacTBOpOB B 3aBUCUMOCTH OT COCTOSIHUSI PACTBOPEHHOTO BelIecTBa (MOJIEKYISPHBIC, MOJIEKYIISPHO-
HMOHHBIE, HOHHBIE). THUIIBI pAaCTBOPOB MO COJIEPKAHUIO PACTBOPEHHOTO BeliecTBa. KoHIIeHTpaIus pacTBOPOB.

[Tonsitne «aucnepcHas cuctema». Kinaccuduxaius JUCTIEPCHBIX CHCTEM B 3aBHCHUMOCTH OT arperaTHOro COCTOSIHUS JUCIIEPCUOHHOMN Cpefbl U
JUCTIEpCHOM (a3, a TaKXKe Mo pa3Mepy yacTuil. [ pyboaucepcHbie CUCTEMBI: SMYIBCUU U CYCIIEH3UU. TOHKOOUCHEPCHbIe KOLIOUOHbLE CUCEMbL. 301U
u eenu. Ippexm Tunoans. Koazynayusa 6 xonrnouonwvix pacmeopax. Cunepesuc 6 2eisx.

Pacuernsble 3amaum. Pacyersl mo xummueckuM (opmymnam. PacueTwl, cBsi3aHHBIE C TOHITHSIMU «MaccoBasl JOJISI» M «OObEeMHas OJIsD»



KOMIIOHEHTOB CM€ECH. BbIunciieHne MOoJIIpHOM KOHLIEHTPALlUA PaCTBOPOB.
JeMoncTpanuu. Moenn KpUCTaNIMYECKUX PEIIETOK BELIECTB C pa3JIMYHBIM TUIIOM CBsi3ed. Monenu MOJIeKyll pasinu4HoOU reomerpun. Monaenu
KPUCTANTMYECKUX PELIETOK anMasa u rpadura. Moienu MoJIeKyll H30MepOB CTPYKTYPHON U MPOCTPAHCTBEHHOM n3oMepui. Moenu KpUCTaITHYECKIX

peleTok MerauioB. Mojenu W3 BO3AYIIHBIX ILIAPOB, OTPa)KaroIlMe MPOCTPAHCTBEHHOE PACIHOJIOKEHUE Sp3-, Sp2-, SP-THOpUIHBIX OpOuTaIeii B
MOJIEKYJIaX OPTaHUYECKUX U HEOPTaHMYECKUX BEIIECTB.

Komnexkuust mmactmace u BojiokoH. O0Opa3iibl HEOpraHUYECKUX MOJMMEPOB: Cephl IacTUUecKoi, pocdopa kpacHoro, kBapua u ap. Moaenu
moutekyn 6enkoB u JJTHK. O6pasip! paznuuHbix cucteM ¢ sxuakoi cpepoit. Koarymsamus. Cunepesuc. Dpdexr Tunmans.

JlabopaTopHbie ONbITHI. 3HAKOMCTBO C KOJUICKI[MSIMHU IHUIIEBBIX, MEIUIIMHCKUX W OHOJOTHYECKHX Telled U 3oiied. [lonydeHne KOJUTOUIHOTO
pactBopa xnopuna xenesa (I1I).

XuMHUYeCKUe peaKkH.

Knaccugukanus XuMHUYeCKUX peakluii B OpraHMuecKrue 1 HEOPraHn4eCKUil XUMUU.

[lonsiTHE O XUMHYECKOW peakiuu, OTIMYME €€ OT SACpHON peakuuu. Pacwennenue so0ep, mepmosdepuviii cunmes, SA0EPHuIL O0OMEH.
AJTOTpOTIHBIEC U TTOTMMOP(HBIE TPEBPAIIICHUS BEIIECTB.

Knaccudukanus peaknuii B HEOpraHUYECKOW XUMHH TI0 YUCIY U COCTAaBY pEarupyromnx BEIECTB (pa3iokKeHUs, COCTUHEHHUS, 3aMEeIICHNUS,
obmeHa).

Knaccudukarus XuMuueckux peakiuii B OpraHudecKo XUMUU (MMPUCOESTMHEHHMS, 3aMEIEHUs, OTIIETIIICHUS, H30MEPH3aIINH).

Knaccudukanus peakuuii mo termnoBoMy 3 dekrty, mo GazoBomMy coCcTaBy, 10 y4acTHIO KatanuzaTopa. OOpaTuMbie U HEOOpPATUMBIE PEAKIIUH.
Tunvl peacenmos u nowsimue 0 MEXaAHU3Max xumuveckux peakyuit (LOHHOM U c80000HOPAOUKATLHOM).

OKHCAUTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMN U PEAKIMH, UAYyIIHe 0e3 U3MEHEHUs CTETEeHEW OKHUCIIEHUS 3JIEMEHTOB. MeXMOJeKyIspHble U
BHYTPUMOJIEKYIISIPHBIE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pEaKUUU. Peakiuu IucHponOpIUOHUPOBaHUSA. METOAbl COCTAaBJIEHUS OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIUN: METO/1 SJIEKTPOHHOTO OajaHca U Memoo noiypeaxkyuil.

OcHOBHBIE TIOHATHUS XUMUYECKON TepMoauHaMuKku. [lepBoe Havano TepmoauHaMuKy. TeroBoi 3G dekT XuMuuecKol peakiuu. 3akoH ['ecca u
ciencTBus u3 Hero. Temsora (3HTanbnus) oOpa3zoBaHusl BellecTBA. TepMOXUMUYECKUE PACUETHI.

[Tonsitue sutponuu. Bropoe Havyano tepmoaunamuku. CBoboaHas sueprus ['106ca. PacyeTsl caMOnpor3BOIBHOTO MPOTEKAHUSI XUMHUYECKOU
peaxiuu.

Ckopocte xumMuueckux peakuuil. IIpenmer xummueckod kuHeTukd. lloHsTHE CKOpocTH XMMHYecKOoil peakuuu. KuHernueckoe ypaBHEHHE
peaKuu U KOHCTaHTa CKOPOCTH XMMHUYECKOH peakiuu. DakTopsl, BIMUSIIONINE HA CKOPOCTh XMMUYECKON peakuuu (MIPUpoAa pearupyrolinx BelecTs,
KOHIIEHTpALIUs, TeMIepaTypa, MOBEPXHOCTh COMPUKOCHOBEHHSI BELIECTB).

[TonsTue o katanu3zaTopax M Karaju3e. | OMOreHHbIM W T'e€TEpPOreHHbI KaTanu3. PepMeHTbl. DepMeHmamuHblll Kamanius U e20 MeXaHusM.
IIpomomopuwl. Kamanumuueckue s0vl. Mneubumopel. Mexanuzm deticmeusi Kamaniu3amopoas.

OO0paTUMOCTh XMMHUYECKUX peakiuii. XMMU4eCKoe paBHOBECHE.

OOpaTuMble XMMHUYECKHE peaKkluu, U3MeHeHue sHepruu [ 'mbbca B oOpaTuMoM mpoiiecce. XMMUYECKOE PaBHOBECHE U €ro JUHAMHYECKUN
xapaktep. Koncranra xummnueckoro paBHoBecus. [Ipunnun Jle [laTense. CMenieHne XUMUYECKOT0 paBHOBECHSI.

DNEKTPONUTHYECKAs! AUCCOUUALNS. DIEKTPOIUTHI U HEAIEKTPOIUTHI. DJIEKTPOJUTUYECKAS TUCCOLMALMSA, MEXaHU3M JUCCOLIMAIIMU BEIIECTB C
pa3IUYHBIMU BUJAMU CBsi3U. CUIIbHBIE U clla0dble dMeKTPOJIuThl. CTeNeHb MUCCOLMAIMN U €€ 3aBHCHUMOCTh OT pazNU4HbIX (GakTopoB. Kowcmanwma
ouccoyuayuu. IIpouzsedenue pacmeopumocmu. lonnoe npousseaenue Bojpl. [lonstue pH. Bogopoanslii nokasarens.



I'u npoawu s I'maponus kak oOMeHHBIH mporiecc. OOpaTUMBIE 1 HEOOPATUMBIM THIPOJIN3 OPraHUYECKUX M HEOPraHWYECKUX BEIECTB.
I'uaponus coneid. ['maponns opraHMuecKuX COEAMHEHMH Kak XMMHUYecKas OocHOoBa oOMeHa BemiecTB. I'maponn3 AT® kak 0CHOBa 3HEPreTHUECKOTO
0OMEHa B JKUBBIX OpraHu3Max. [ uOpoiu3 opeanuyeckux coeOuHeHull 6 npomvluieHHocmu (OMblieHue JHeupos, noayyeHue UOPOIUZHO20 CRUPMA U M.
0.). YCHICHHE U MOJaBJICHUE 00PaTUMOr0 FUIPOIU3a. 3HaueHue cuOpoIu3a 6 NPOMbIUIEHHOCIU U 6 OblMmY.

Pacuernble 3amaum. PacyeTsl Mo TEPMOXMMHYECKHUM YpaBHEHHSM. BbIUMCIEHHE TEIUIOBOTO 3(QeKTa peakiuu I0 TeIIoTe 00pa3oBaHuUs
pearupymouux BeUecTB U NpoaykToB peakuuu. Onpenenenre pH pacTtBopa 3ajaHHON MOJISIPHON KOHLEHTpauuu. PacueT cpenHell cKopocTu peakuuu
[0 KOHUEHTPALHUsAM pEearupyroolnx BEIIEeCTB. BblUMCIEHMS € HCHOJIb30BAHUEM IOHATUS «TEMIEPATYpHBIM KOAPPHUIMEHT CKOPOCTH PpPEaKLUN».
HaxoxeHre KOHCTaHTbl PABHOBECHUS PEAKIIMU 110 PABHOBECHBIM KOHILIEHTPALUAM U OIPENIETICHUE UCXOIHBIX KOHIIEHTPALMI BEILIECTB.

JleMoHcTpanuu. AJTOTPONHbBIE TIpeBpaleHus cepbl U pocdopa. Peakumu, umaynume ¢ oOpa3oBaHueM Trasza, ocajka Wik BOJbl. OKUCIUTEIHHO-
BOCCTAHOBUTEIILHBIE PEAKIMU B HEOPTraHWYECKOW XuMHUU (B3aUMOJCHCTBHE IIMHKA C PACTBOPAMU COJISTHOW KHCIOTHI W cyiabpara memu (II)).
OKHCANTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMM B OPraHUYECKOM XUMUU (OKHCIEHUE allbJernja B KapOOHOBYIO KHUCIOTY — PEaKIHs «CepeOpsiHOro
3epkaia» win peaknus ¢ ruapokcuiiom meau (I), okucnenue sTaHoNa HAa MEIHOM Katanu3aTope). M3ydeHue 3aBUCHMOCTH CKOPOCTH XUMHYECKOM
peakuuu OT KOHIIEHTpAIMH BEIIEeCTB, TeMIepaTyphl (B3auMojaelcTBUE THOCYIb(aTa HATPUS C CEPHOU KUCIOTOM), MOBEPXHOCTH COMPUKOCHOBEHHS
BEIIECTB (B3aUMO/JICHCTBUE COJISTHOM KUCIIOTHI C TpaHyJaMH U MOPOLIKaMU aTIOMUHUS WM IMHKA). [IpoBeieHne KaTaIMTHYECKUX peaKklui pa3iosKeHust
MepoKCcHia BOJOPOJA, TOPEHMs caxapa, B3auMoOJIeHCTBUS Hojaa u amoMuHMs. Kopposusi ’xkeneza B BOJHOM cpeie ¢ YpOTPONMHOM M 0e3 Hero.
Habmronenue cMmenienns XMMHYECKOTO paBHOBECHUS B CUCTEME:

FeCl, + 3KSCN <= Fe(SCN), + 3KCL.

CpaBHeHHE 3JIEKTPONPOBOTHOCTH PACTBOPOB JIEKTPOIUTOB. CMelleHre paBHOBECHUS JUCCOLUAIINM CTIa0bIX KUCIOT. IHANKATOPbI M U3MEHEHUE
UX OKpPackd B pa3HbIX cpenax. MOHHbIE peaklUu M YCIOBHS MX MpoTekaHus. ['uaponus kapOoHATOB, Cylnb(HaTOB U CUIUKATOB LIEIOYHBIX METAJUIOB,
nutpara ceunna (1) nim nunka, xnopuaa aMMmonus. CepHOKUCIBIN U (PepPMEHTATUBHBIN TUAPOIIN3 YTIIEBOIOB.

JlabopaTtopuble onbIThbl. Pa3nokeHue mepokcuaa Bojgopoaa ¢ momormibio okcuma menu (II) m xaramasel. 3HakomcTBO ¢ Koymieknuern CMC,
coJiepKaliux »H3UMBbL. Peakuuu, uaynme ¢ o0pa3oBaHuEM OcCajika, ra3a WK BOJbI JUIsl OPraHUYECKUX U HEOPTaHUYECKUX DJIEKTPOJIUTOB. Paznuunble
cllydau rujipoiinsa coseid. MccnenoBanue cpeibl pacCTBOPOB C MOMOIIBIO HHANKATOPHON Oymaru.

IIpakTuueckasi padora Ne 1. CKkopocTh XUMHUECKHX pEAKIUN. XUMUYECKOE PAaBHOBECHE.

IIpakTHyeckasi padoraNe 2. Perenne sxcriepuMeHTaIBHBIX 337144 110 TeMe «[ maposmsy.

BemecTBa u HX cBoOiicTBA.

Knaccudukanus HEoOpraHMYECKHX BelIecTB. BemecTBa mpocTteie U cioxHbIC. biaropoansie raspl. CpaBHUTENIbHAS XapaKTEPUCTHKA
MPOCTHIX BEIICCTB: METANIOB M HEMETAJJIOB, OTHOCHUTEIBLHOCTh 3TOM Kiaccudukaruu. CIOXKHBIC BellecTBa: OWHApPHBIC COCIUHEHUs (OKCHIBI,
raJIOTeHU/IbL, CYIb(UIBI U T. 1.), THAPOKCHU]IBI, COJIH.

[ToHsiTHE O KOMITJIEKCHOM cOeIMHEHUU. OCHOBbI KOOPOUHAYUOHHOU MeopUul CmpoeHus KOMNIeKCHbIX coedunenuti A. Bepuepa.

JIOHOpHO-aKIENTOPHOE B3aMMOJEHCTBHE KOMIUIEKCOOOpa3oBarene W nuraHaoB. KoopAMHAlMOHHOE 4YHCIO KOMILIEKCOOOpa3oBaTels.
BuyTpeHHsis 1 BHENIHsS cepa KOMIUIEKCOB.

Jlucconmanusi KOMIUIEKCHBIX coeAMHeHUH. [IpuMeHenne KOMIIEKCHBIX COEAMHEHUI B XUMUYECKOM aHaJIu3€ U B IPOMBIIUIEHHOCTH, UX POJIb B
MIPUPO/IE.

Knaccudukarus opranuueckux BemecTB. Kiaccudukaiuss OpraHUYecKUX BEIIECTB IO CTPOCHHUIO YIIACPOIAHOW Ienu (AIUKINYecKue |



[UKIMYECKHE, HACHIIICHHBIC M HEHACHIIIEHHBIE, KApOOIIMKIMYECKHE U TeTEPOIMKINYECKUE, ADOMATHUECKHE YIIIE€BOJOPO/Ib). YTIEBOIOPOIbI (aJIKaHBbI,
QJIKEHbI, AJKUHBI, LUKJIO- aJKaHbl, aJKaJUEHbI, apeHbl, TaJOr€HONPOU3BOJHBIE YIJIEBOAOPOJOB). DYHKUMOHAIbHbIE TPYIIbl (TUIPOKCUIIbHAS,
KapOOHWIbHAsSL, KApOOKCHIIbHAS, HUTPOTPYIIIAa, aMHHOTPYIIIA) U KJIaCCU(UKALKS BEIIECTB M0 ATOMY IIPU3HAKY. [ emepogdhynkyuonanvivie coeOuHeHusl.
I'emepoyuknuueckue coeOuHeHus.

Metamnsl. [lomoxkenne meramioB B Ilepmommueckoit cucreme JI. M. MenneneeBa. OcoOGHHOCTH CTPOSHUST aTOMOB M KpPHUCTAJUIOB.
[Mommopduzm. Obmue pusnveckrne cBoicTBa MeTaLIOB. DepPOMArHETHKH, ITApAMArHEeTHKU U IMaMarHeTHKH.

DNEeKTPOXUMHUYECKUN Psii HanpshkeHUud meTtawioB. CTaHIapTHBIA BOJOPOIHBIN 3ekTpoa. CTaHAapTHBIE IEKTPOIHBIE MOTeHIHaIbl. OO0nme
XUMHUYECKHE CBOMCTBA METAJUIOB: B3aWMOJCHCTBUE C HEMETaJJIaMH, BOJOW, OMHApPHBIMU COCIUHEHUSIMH, KHCJIOTaMH, COJIAMHU. B3aumoneictBue
HEKOTOPBIX METAJUIOB C pacTBOpaMu Ienoveil. BzanmmoaelicTBie aKTHMBHBIX METAIJIOB C OPraHUYECKUMHU cOoenuHEeHUsIMU. OCOOEHHOCTH peakiuii
METAJUIOB C @30THOM U KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTOM.

Koppo3sus meramnos. [Tonarue koppo3un. XuMUYeCcKast U AJIEKTPOXUMUYECKAs KOPPO3HUS U CIIOCOOBI 3aIIUTHI METAJIJIOB OT KOPPO3HH.

OO6mue crnocoObl ModydyeHHus MeTauioB. Mertamisl B mpupoje. OCHOBHbIE CHOCOOBI TMOJMYYEHHS METAIOB (MUPOMETaLUIypris,
TUAPOMETAJUTYPTHsL, DJIEKTPOMETATUTYPTHs).

DIEKTPOIN3 KaK OKUCIUTEIIBHO-BOCCTAHOBUTEIBLHBIN MPOIIECC. IIEKTPOIIN3 PACIIIIABOB AIEKTPOIUTOB. IJIEKTPOJIN3 PACTBOPOB DIIEKTPOIHUTOB C
WHEPTHBIMHU U aKTUBHBIMH AJIEKTpoJamMu. Vcomp30BaHue 3EKTPOJIN3a B IPOMBITIUICHHOCTH. [ anbsanuyeckue snemenmol. Ilpoyeccol Ha snekmpooax
8 2anb8aHuieckom snemenme. Akkymynamop. Tonnusnvie s1emenmeol.

MeTanne rnaBHblX noarpynmn. llenodynsie Meramnel, o0mias XapakKTepUCTHKa Ha OCHOBe moJiokeHus B [lepuommueckoit cucreme
anemenToB JI. M. MenpaeneeBa u crpoeHus atomoB. [losrydeHue, ¢usznueckre M XMMUYECKHE CBOWCTBA, MPUMEHEHHE MIEJIOYHBIX METAJIJIOB M UX
coeMHCHUH. bepuimii, MarHuii, mMeI0YHO3eMEeNTbHbIE METAJIbl, MX OO0IIas XapaKTEepHCTHKAa Ha OCHOBE MoJIokeHUs B Ilepwommyeckon cucreme
anemenToB J[. 1. MenaeneeBa u crpoenus atoMoB. [lonyuenue, dhuznueckre U XUMHYECKHE CBOMCTBA, MPUMEHEHHE IIETOYHO3EMEIIbHBIX METAJIJIOB U
WX COCTMHEHHUI. ATTIOMHUHUH, CTpOEHUE aToMa, PU3NUYECKUE U XUMUYECKHE CBOMCTBA, MOTYyYeHUE U IPUMEHEHHE.

MeTannel moOOUYHBIX HNOATPYNI. XapaKTepUCTHKAa METaUIOB MOOOYHBIX MOATPYII MO UX MoJiokeHuto B [lepuomuueckoi cucreme
snemeHnToB Jl. 1. MenpeneeBa u CTpOCHHUIO aTOMOB.

Menp: ¢usnueckre U XUMHYECKHUE CBOICTBA, MOJIy4eHHE U IpuMeHeHue. BaxkHele coeiMHeHus: MeIu.

Ouznyeckue 1 XMMUYECKHE CBOWMCTBA, MOJIyYeHUE U MPUMEHEHUE ITUHKA. XapaKTepUCTHKA BKHEUIINX COEAMHEHUN (OKCHIa U THIPOKCH]IA
[IMHKA).

Ou3nyecKue 1 XUMUYECKHE CBOMCTBA, MOJIYYCHHUE U IPUMEHEHHE XpOMa. XapaKTepUCTHKAa BAKHEUIINX COEIUMHEHUH (OKCHAa U THIPOKCHIA
xpoma (I11), TuxpomMaToB 1 XpOMATOB IIETOYHBIX METaJ- JIOB). OCOOCHHOCTH BOCCTAHOBJICHHS AUXPOMATOB B 3aBUCHMOCTH OT CPEJIbl PACTBOPOB.

®u3znueckue M XUMHUYECKHME CBOICTBA, MOJy4YE€HUE M IPUMEHEHHE MapraHia. XapakTepUCTUKAa BaXHEHIIMX COEAUHEHUMN: OKCHJIOB,
TUAPOKCUIOB, cosieil. OcoOeHHOCTH BOCCTAHOBIIECHHS IIEPMAHIaHATOB B 3aBUCUMOCTH OT CpPEbl pAaCTBOPOB.

Hemerannel. [lonoxenune nemeramioB B Ilepumommueckoii cucreme JI. M. MengeneeBa. OcoOEHHOCTH CTPOEHHS aTOMOB M KpPUCTAJIOB.
AnnoTtponus.

biiaropoansie ra3bl.

OxucnuTensHble U BOCCTAHOBHUTENbHBIE CBOMCTBAa HeMeTaiioB. OOmias XapaKTepUCTHKA BOJOPOIHBIX COeqUHEeHHN HemeTamnoB. OOrias
XapaKTEePUCTHKA OKCUJIOB U THIPOKCHIOB HEMETAIIOB.



I'anorensl. CTpoeHHE aTOMOB TaJIOTEHOB, MX CpPaBHUTENbHAs XapakTepucThka. CBOICTBAa MPOCTHIX BEIIECTB, 0OPAa30BaHHBIX T'AJTOTCHAMHU.
OxucnuTeNnpHbIe CBOWCTBA raJIOTEHOB. | 'al0T€HOBOAOPOAbI, UX CBOWCTBA, CPABHUTEIbHAS XapaKTEPUCTHUKA. XJIOP U €ro COCIUHEHHUS, HAXOXKICHUE B
IIPUPOJIE, IOJYYEHHE, CBOMCTBA, IPUMEHEHHUE. XIJIOPOBOJOPO U COJISIHASL KUCIIOTA. XI0pUablL. Kuciopoonvie coedunenus xaopa.

XanbkoreHnsl. HaxoxieHue Kuciopoia u cepbl B MIPUPO/IE, TOIyUYEeHUE X B MPOMBINIICHHOCTH U Jaboparopuu. CBOCTBA KHCIOPOJa U CEPHI:
alIoTponusi M (PU3MUECKUE CBOMCTBA AJUIOTPOIHBIX MOAM(DUKAIMI; OKUCIUTEIBHBIE CBOMCTBA KHUCIOPOAAa M CEPbl B PEAKLHUAX C IMPOCTHIMHU
BemecTBaMu. BoccranoBuTenbHbIE CBOWCTBA cepbl. OKMCICHHE KHUCIOPOJOM CIOXKHBIX BemecTB. OKHCIHMTENbHBIE CBOICTBAa 030HA. [IpuMmeHeHue
Kuciopona u o3oHa. [Ipumenenue cepsl. CepoBOIOpOJ, HAXOXKICHHE B TMPHPOJIE, MOIYYEHUE, CTPOSHHE MOJEKYJIbl W CBOWCTBA: (hM3MYECKHE U
xumudeckne. CepoBomoponnas kuciota u cynbduasl. Oxcun cepwsr (IV), ero cpoiictBa. Cepuucras kuciota u ee coinu. CepHas KHCIIOTa:
NPOMbLUIEHHOE NPOU3600CME0, PU3NIECKNE U XUMUYECKHAE CBOWCTBA (OKHCIUTENbHBIE 1 0OMeHHbIe). [IpruMenenne cepHoii KucioTel. Conu cepHOU
KHCJOTBIL.

A3ot. Haxoxnenune B mpupoze, noinydeHue. Ctpoerne Mosiekynbl. OKHCIUTEIbHBIE M BOCCTAHOBUTENBHBIE CBOMCTBA a3zoTa. [lpumeHeHme
a3oTa. AMMHaK: TIOJTy4eHHE, CTPOCHHE MOJICKYJbI, CBOWCTBA (OCHOBHBIE, PEAKIIMU KOMIUIEKCOOOpA30BaHMS, BOCCTAHOBUTEIBHBIE, OKUCIUTEIbHEIE,
peaKkuu ¢ OPraHUYEeCKUMHU BEIIECTBAMH W C YIICKUCIBIM razoM). Colln aMMOHHSI W WX NpuMeHeHHe. OKCHIBI a30Ta, WX CTPOSHHE W CBOWCTBA.
A30THas KuUCJIOTa: TOJy4YeHHE, Cmpoenue MoNeKyIvl U CBOWCTBA. HuTpaThl, MX TepMHuYecKOe pasziiokeHue. Pacno3nasanue HUmMpamog U HUX
MIpUMEHEHHE.

®dochop. Haxoxnenue B nmpupoje, moxydeHne. AmmoTponus u ¢uzndeckre cBoiicTBa Moaudukanmii. OKUCIUTEIbHBIC CBOWCTBA (PEaKIuu C
MeTaJlJlaMi) ¥ BOCCTAaHOBHUTENbHBIE CBOMCTBA (ochopa (peakuu ¢ rajoreHamH, KHCIOpOJA0M, KOHLIIEHTPUPOBAHHON CEPHOM M a30THOM KHCJIOTaMu).
Oxkcun pochopa (V). DochopHbIe KHCIOTHI U UX COJIH.

VYrinepon. Haxoxnaenune B mpupoje. AmtoTponus ¥ (Gu3nUecKre CBOMCTBa Moaudukanuii (moBTopeHne). XuMHUUYECKUE CBOWCTBA YIJepoja:
BOCCTAHOBUTEIIbHBIE (B3aUMOJICHCTBHE C TajoreHaMHu, KHUCIOpPOJOM, CEpoH, a30ToM, Bojou, okcuaoMm Memu (II), KOHIEHTpUpOBaHHOUW CepHOU U
a30THOM KHUCIIOTaMH) M OKHCIIUTENbHbIE (B3aUMOJEHCTBUE C METaUIaMH, BOJOPOJIOM, KpemMHHeM, Oopom). Ilomydyenue, cBoiicTBa M IpUMEHEHUE
OKCHJIOB yIJIepo/jia. YTOJIbHAs KHCIOTA U €€ COJIH.

Kpemuuii. HaxoxxneHue KpeMHHsT B NPUPOJE M €ro IMOJIydeHHe. AJJIOTPONHS M CBOMCTBA AJIOTPOMHBIX MOAM(UKAIMI KpEeMHHS.
BoccranoBurensHbie (peakiuu ¢ rajJoreHaMu, KUCIOPOJIOM, PACTBOPAMHU IIEJI0Yeil) U OKUCIUTENIbHbIE CBOMCTBA KPEeMHHUS (pEakiuu ¢ METaJIaMu).
[Ipumenenne kpemuusi. OKCUA KpeMHUs, KpeMHHEBasi KUCJIOTa U ee colu. Cunukamuas npomululieHHOCb.

Kucnorsl opranuueckue u neopranuueckue. Cocras, kiaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX U OPraHUYeCKUX KUCIIOT.
[TonyueHnue BaKHEHIIUX OPraHMYECKUX M HEOPraHMYECKHX KHCIOT. XHMUYECKHE CBOMCTBA (peakiHMH C METajllaMd, C OKCHUAAMH METAllJIOB, C
OCHOBaHUSIMHU, C COJSIMHU, CO crupTaMu). OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA KUCIOT. OCOOEHHOCTH CBOMCTB CEPHOM M a30THOW KHUCIIOT,
MYpPABbUHOU U WABENEBOU KUCTON.

OcHoBanusi opranuyeckue u Heopranumdeckue. Cocra, Kiaccu(UKalusg, HOMEHKIATypa HEOPraHMYECKUX M OPraHUYECKUX OCHOBAHUM.
OcHoBHBIE CTIOCOOBI MOJIYy4EHUSI TUAPOKCUAOB METAIUIOB (ILEI0Ye — peakUsiMU METANIOB U UX OKCUIOB C BOJIOM, HEPACTBOPUMBIX OCHOBAaHUN —
peakuueit oOmena). IlonyueHne ammMuaka 1 aMUHOB. XMMHUYECKHE CBOIMCTBA OCHOBaHMIA: I1e0Yel (peakiu ¢ KUCIOTaMU, KUCIOTHBIMUA OKCHAAaMHU,
pacTBOpaMu COJIEH, ¢ MPOCTHIMU BEIIECTBAMH, C IaJIOMJIONPOU3BOAHBIMU YIJIEBOJOPOAOB, (DEHOJIOM, )KUPaMHU); HEPACTBOPHUMBIX OCHOBAHHH (peakiuu
C KMCIIOTaMH, PEaKIIUU Pa3I0KEeHNUs).

AmdoTepHble OpraHWYecKHe W HeopraHuyeckue coenuHeHHs. CrocoObl momyueHust aMpOTepHBIX coeMHEHUI (aM(OTEpHBIX OCHOBAHUM U
aAMHHOKHCIIOT), UX XUMHUYECKHE CBOICTBA. OmHocumensHocms OefeHus coOeOUHeHUll Ha KUCIOMbL U OCHOBAHUS.



I'enernueckas cBs3b MEXKAY KlacCaMU OPraHUYECKUX U HEOPraHUYECKUX COEIMHEHUM.

[ToHsATHS «reHeTuYecKasi CBSI3b» U «T€HETUYECKUM psii»y. OCHOBHBIC IPU3HAKM TEHETHUYECKOIo psaa. l'eHeTuueckue psapl METAUIOB (Ha
IIpUMEPE KaJbLUS U JKeJle3a) U HEMETAJIJIOB (Ha IIPUMEPE Cepbl U KPEMHUS) U IIEPEXOJHOTO 3JIEMEHTa (Ha IpuMepe ajltoMUHusA). ['eHeTnueckue psiipl u
IE€HETUYECKas CBSA3b B OpraHndeckoi XxuMuu. EAMHCTBO Mupa BELIECTB.

PacueTnble 3axaun. Bouncnenue maccsl Wi o0beMa MPOAYKTOB PEAKLIUU 110 U3BECTHOM Macce UM 00bEMY UCXOJHOIO BEIIECTBA, COAEPHKALLETO
npuMecH. BpluncieHne mMacchl MCXOJHOTO BEIIECTBA, €CJIM M3BECTEH NMPAKTUUYECKUH BBIXOJ M MaccoBas €ro J0Js OT TEOPETUYECKU BO3MOKHOTO.
Bbrauciienus mo XMMHYECKUM YPaBHEHUSM PEaKLUi, €CIIU OJTHO U3 pearupyromlnx BEIECTB JaHO B U30bITKe. OnpeneneHne MoKy IIpHOH GopMyITbI
BEILIECTBA I10 MACCOBBIM JOJISIM 3JieMeHTOB. OrmpeneneHue MOJEKyIsIpHOU (opMysbl ra3000pa3HOro BEIIECTBA IO W3BECTHOM OTHOCHTENIBHOM
IJIOTHOCTA M MAacCOBBIM JIONISIM DJIeMEHTOB. Haxosknenue MoJekyinspHOW QopMyibl BemecTBa Mo macce (00bemMy) MPOAYKTOB CTrOpaHUS.
KoMOuHupoBaHHbIe 3a/1a4H.

Hemonctpanun. Komnekuus «Kiaccudukarus HeopraHmueckux BemiecTB». [lonyueHne KOMILJIEKCHBIX OPraHMYEeCKMX W HEOpraHM4eCKHX
coenuHeHuil. JleMoHcTpanus cyxux KpuctamnoruapatoB. Komneknus «Knaccudukamus opraHmdeckux BellecTB». Mojenn KpHCTallInYecKuX
pereTok MeTauioB. Kosutekius MeTamuioB ¢ pa3HbIMU (M3WMYECKUMHU CBOMCTBaMH. B3amMoAeHCTBHE METAIOB C HeMeTalaMu (IIMHKAa C CEepoH,
QTIOMUHUSI C MOJIOM), C pacTBOpaMH KHUCIIOT W Ienodeid. [opeHne mMeTtaisioB (IMHKA, Keyie3a, MarHus B KUCIOPOJe). B3ammonelicTBre a30THOW U
KOHLIEHTPUPOBAHHON CEpHON KHUCIOT ¢ Meapto. Kopposusi MeTaymuioB B pa3iMyYHBIX YCIOBUSIX M METOJAbI 3amUThl OT Hee. Kousmekuus pya.
Boccranosnenne mean u3 okcuna meau (1) yrimem u Bogopoaom. Amromunotepmusi. Bzaumoneiictus cynbdara menu (I1) ¢ xxenezom. CocraBiieHue
raTbBAaHUYECKHUX AJIEMEHTOB. DJIeKTpou3 pactBopa cyiabdara meau (II). OOpasipl menouHbIx MeTauioB. Peakiius okpamyBaHus MJIaMEHH COJISIMU
MIETOYHBIX METATIOB. B3anMoielicTBUE JIUTHSI M HATPUS C BOJAOU U 9MULOBbIM chupmoM. Bzaumooeticmeue nampus ¢ cepou. O6pa3iel Mmetamios [1A
rpynnel. BzanmoaeiictBue kanplus ¢ BOJAOW. ['opeHMe MarHus B BOJAE M TBEPAOM YIJIEKHCIOM ra3e. KauecTBeHHbIE peakuyu Ha KaTHOHBI MarHusl,
Kanbls, 0apus. Peaxkyuu oxpawueanus niamenu coasimu memannos 1A epynnei. Hcnonvzosanue cuopoxcuoa meou (Il) 6 xauecmeennwvix peaxyusx
opeanuueckux coeounenuil. Ilepexon xpomara B muxpomar u odpatHo. [lonydenue u uccnenoanue cBoicts rumpokcuaa xpoma (I1I). OkucnurensHbie
CBOMCTBa nuxpomara Kanmusi. OKuciumesnvHbie CE0UCMBA NEPMAHAHAMA KANUsL 8 PeaKyusx ¢ Op2aHUYecKUMU U HeOp2aHUYeCKUMU COeOUHEeHUAMU.
Mopnenu KpuCTaILTMYECKUX PEIIeTOK MoJia, anMasa, rpadura. B3peiB cMecu BojopoAa ¢ KuciopojaoM (Tpemydero rasza). 'openue cepsl, pochopa u
yrias B kucnopoje. ObecuBeunBanue OpoMHOM (MOAHO) BOIBI 3TUIIEHOM. ['anorens! (mpocTthlie BemecTBa). OKucIuTeaIbHble CBONCTBA XJIOPHOM BOJBI.
[lonyyenue cossHONM KuUCIOTBI M ee cBoiicTBa. [lomydenue kucnopona. IlodmydeHue OKCHIOB TOpPEHMEM IMPOCTBIX M CIOKHBIX BEILECTB.
BsaumopneiictBue ceprl ¢ MeTaiaMu (aIIOMUHHEM, IIUHKOM, ene3oM). [lodydeHue cepoBoopoja U CepOBOJOPOTHON KHCIOTHI, TOKA3aTeIbCTBO
Hanuuus cyab(pua-uoHa B pactsope. CBoHCTBaA CepHOM KUCTOTHL. CXema npombluiieHHOU YCMAano8Ky (pakyuoHHol nepe2oHku 6o30yxa. llonydyenue u
paznoxkenue xyuopuaa ammonus. Ilomydenue okcuma azota (IV) peakumeil B3aMMOACHCTBHS MEIU C KOHIIEHTPHPOBAHHON a30THON KHCIIOTOM.
BzaumopneiictBue okcuna azota (IV) ¢ Bojoi. Pa3noxkenue HUTpaTa HaTpus, ropeHue uepHoro nopoxa. l'openue docdopa, pactBopeHre okcuaa
docdopa (V) B BoJe U HCCIEIOBAHUE MOJYYEHHOTO PAacTBOpa MHAMKATOPOM. KOJUIeKIMs MpUPOAHBIX COSITUHEHHUH yrieposaa. Kpucramimdyeckue
peuieTku anmasa u rpadurta. Ancop6uus okcuaa azota (IV) aktuBupoBannbeiM yrieM. Ilepexon kapbonara B ruapokap6onat u obparno. Komiekuuu
IIPUPOJHBIX CWJIMKATOB W NMPOAYKLUHN CHIMKATHOW MPOMBIIIJIEHHOCTH. B3anMoaeiicTBie KOHLIEHTPUPOBAHHBIX a30THONM M CEPHOM KHUCIOT, a TaKkKe
pa30aBIeHHOMN a30THOM KHUCIIOTHI ¢ MeIbl0. Peakyus «cepebpsano2o 3epkana» 0ns MypagbuHou Kuciomol. B3auMoecTBIE aMMuaKka U MemuiamMuna ¢
XJIOPOBOJIOPOZIOM M BOJIOH. B3aumoeiicTBue pacTBopa ruipokcHua HaTpusi ¢ aM(OTEPHBIM THIPOKCHJIOM IIMHKA WM amtoMUHUA. OcyliecTBICHHE
IIpEBpalCHUM:



1) Ca — CaO — Ca(OH), S
/Ca,(PO4)_,
P — P,05;— H;PO,
2) Cu — CuO — CuSO,; — Cu(OH), = CuO — Cu
3) C,H;OH

C,H,; = CH;COH — CH;COOH

CH,OH—CH,OH

JlabopaTopublie onbIThl. O3HakoMiIEeHME C o0Opa3lamy IpeJCTaBUTEIEM pa3HBIX KJIACCOB HEOPraHMYECKUX BellecTB. B3aumonelicTBue

MHOTOATOMHBIX CIIUPTOB U IJIIOKO3bl C (PETMHTOBOM KMIKOCThIO. KauecTBeHHbIE peakiMy Ha MOHBI Fe2+ u Fe3*. Osnakomnenne ¢ oOpa3zuamu
MIpe/ICTaBUTENEN pa3HbIX KIACCOB OPraHMYECKUX BellecTB. B3auMoelicTBre METAUIOB ¢ pacTBOpaMU KHUCIOT U cojiell. O3HaKOMJIEHHE C KOJUIEKIUeH
pya. O3naxkomienue ¢ KoLeKyuel XumMuieckux ucmoynukog moxa (bamapeiixu, ceunyosvie akKymyasimopsl u m. 0.). B3aumoieiicTBue amrOMUHUS C
pacTBopamMu KUCJIOT U menodeil. [lorydueHue n n3ydeHne CBOMCTB THAPOKCHAA altOMUHUA. KauecTBEHHbIE peaklui Ha KaTHUOHbI Meau. Paznoxkenue
rugpokcuaa memu (11). Tlomydenue u ucciaenoBaHKe CBOMCTB THAPOKCHIA IUHKA. KauecTBEHHbIE PEaKIMM Ha TalOTeHUI-HOHBL. O3HAKOMIICHHE C
KOJUIEKIIMEeW MPUPOJTHBIX coelnHEeHUHN cepbl. KauecTBeHHbIE peakiuu Ha cyabhui-, cyabur- u cynbdar-annoHbl. KauecTBeHHas peakiys Ha HOH
amMmMoHMs. Pacnosnasanue numpamos. KauectBeHHas peakuusi Ha (ocdar-annoH. I[losmyueHune yriekuciaoro raza B3auMOJICHCTBHEM Mpamopa C
COJIIHOM KHMCIIOTOM U HcciefoBaHue ero cBoiicTB. KauecTBenHas peakius Ha kapOoHaT-aHHOH. [loyueHue KpeMHHUEBON KUCIIOThI B3aUMOAEHCTBUEM
pacTBOpa CHIIMKATa HATPUSI C CUIBHOM KUCJIOTOU. PacTBOpeHrne KpeMHHEBOM KUCIIOTHI B IETOYH.

IpakTHyeckasi padora Ne 3. [TonydeHne ra3oB 1 M3y4EHHE UX CBOMCTB.

IIpakTHyeckasi padora Ne 4. PereHne sxcriepuMeHTATBHBIX 33129 110 OPTraHUYECKON XUMUH.

IIpakTHyeckasi padoraNe 5. Perenne sxcniepiMeHTaTBHBIX 33124 10 HEOPTaHUIECKOW XUMUH.

IIpakTnyeckasi padora Ne 6. CpaBHeHHE CBOWCTB HEOPTAaHUIECKUX U OPTAaHUYECKUX COCTMHECHUM.

IIpakTHyeckas padora Ne 7. eneTnueckas cBA3b MEXIY KJIaCCAMU HEOPTaHMUECKUX U OPraHUYECKUX BEIIECTB.

XuMus 1 0011IECTBO

XHUMHS U TIPOU3BOJCTBO. XHUMHUYECKAs MPOMBIIUICHHOCTh. XUMHYecKass TexXHoJorus. ChIpbe I XMMHUYECKON MPOMBIIIICHHOCTH. Boma B
XUMHUYECKON TTPOMBIIINICHHOCTH. DHEPTHS Il XUMHUYECKOTO ITPOU3BOACTBA. Hay4yHbIe MPUHIMITBI XUMAYECKOTO TTPOU3BOJICTBA. 3alllMTa OKPYXKAIOIeH
Cpellbl U OXpaHa Tpy/ia IPU XUMUYECKOM Mpou3BoacTBe. [Ipon3BoAcTBO aMMuaka U MeTaHoJa B cpaBHeHUH. buotexnonorus. Hanorexnomnorus.

XUMHUS M CcelNbCKOE X03aWcTBO. OCHOBHBIC HANpaBICHUS XMMH3AIMU CEJIBCKOTO XO3SHMCTBa. YJIOOpPEHHS W WX KiIacCHU(pUKAITH.
Xumu4deckass Meauopanus moys. IlecTuriuapl v ux Kiaccudukamus. XuMHU3aIus )KUBOTHOBOICTBA.

Xumuga u npobreMb okpyxarmeil cpenbl. OcHOBHbE (PAKTOPhl XMMHUYECKOTO 3arps3HEHUs OKpykarwomied cpenbl. OxpaHa
aTMocdephbl, BOAHBIX PECYPCOB, 3eMEIbHBIX PECYPCOB OT XUMHUUYECKOTO 3arPsS3HEHHUS.

XUMHS M TIOBCETHEBHAs KU3Hb uenoBeka. JlekapcTBa. Moroume M YUCTALIME CPEACTBA. XUMUUYECKHUE CPEICTBA TMTMEHbl U KOCMETHKH.
MexyHapoHass CUMBOJIHMKA MO YXOIy 32 TEKCTUJIbHBIMU U3JENUSIMH. MapKupoBKa Ha YHMaKOBKaX MUIIEBBIX MPOAYKTOB U MH(OpMAINs, KOTOPYIO
OHa CUMBOJIU3UPYET.

JlaGopaTopHbie onbIThl. O3HaAKOMIIEHHE ¢ 00pa3laMu CPeJICTB OBITOBOM XMMHH U JIEKAPCTBEHHBIX MPENapaTroB, U3yuyeHNUE MHCTPYKIUN K HUM T10
MPaBWIBHOMY M 0€30MacHOMY MpHUMEHEHHIO. V3yueHue MeXIyHapOJHOW CHMBOJIHMKHU IO YXOAY 32 TEKCTHIHHBIMU H3ACTUSMU M MapKUPOBKH Ha



yIaKOBKax MHUIIEBBIX IIPOJLYKTOB.

JNemoncTpanuu. BuneodparmMeHTsl mo Npou3BOJACTBY aMMmuaka W meranosia. Claiiibl U Apyrue BHACOMATEpHAIIbl, MILTIOCTPUPYIOUINE OHO- U
Ha"HotexHosorun. Komneknust «MuHepanbhbie ynoOpenus». Komeknust nectuuuaoB. BupeopparMeHThl MO XMMHUYECKON MENHOpaliy IMOYB |
XMMU3alUU  SKMBOTHOBOJCTBA. BumeopparMeHTBl ¥ CHAiIbl SKOJOTHYECKOH TeMaTuku. JlomaimHss, aBTOMOOWJIbHAS anTeuykd W amnTedyka
XUMHYECKOTo kabuHeTa. Kosuiekuust MOIOIMX U YUCTSILUX CPEACTB.



TemaTn4yeckoe nuianHnpoBanue Kypca « Xumus» (yriyo0JeHHbI YPOBEHb)

Tema KoJsmn4yecTBo yacos
10 kaacc
Benenue 5)
Tema 1. CtpoeHue u kinaccuuranys OpraHnuecKuX COCAMHECHUIN 10
Tema 2. Peakniuu oprann4eckux coeIMHEHUI 6
Tewma 3. YrieBoaopo sl 24
Tewma 4. Kucnoponocoaepxaniye coeTuHEeHUs 23

Tema 5. Yriesoanl

Tewma 8. AzoTocoaeprkaniue CoOeTMHEHUs

XHAMHWYECKUI TPAKTUKYM

7
9
Tema 9. bruonornuecku akTUBHEIE COSINHEHUS 6
7
8

PesepBHOE Bpems

11 xaacc
Tema 1. Ctpoenne atoma 9
Tewma 2. Ctpoenue BemectBa. JlucnepcHpie CHCTEMBI. 15
Tema 3. Xumudeckue peakiuu 21
Tema 4. BemectBa 1 ux cBOIicTBa 44
Tema 5. Xumus 1 00I111eECTBO 9

PesepBHOE Bpemst 7
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