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AnHoTanus x padoueil nporpamme no xumuu 10-11 knaccsr

Pa6ouas nporpamma mo xumuu. 11t ooyvaromuxcsi 10-11 kimaccoB cocTaBieHa Ha OCHOBE
TpebGoBanuil kK pe3ynbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON MIPOrpaMMbl CPETHETO
o0uiero oopazoBaHus, peaAcTaBIeHHbIX B DeepanbHOM rocyJapCTBEHHOM
o0pa3oBaTeNbHOM CTaHAapTe HadalbHOTo obmero oopazosanus (I[Ipukaz MunnpocpeneHus
Poccum ort, 22.03.2021 Ne 115 (manee — ®I'OC )O00)

B cTpykType n3ydaemoil mporpamMmbl BBLACIISIIOTCS CIIEIYIOIINE Pa3Ieiibl:
Crpoenue u kiaccupuKaius OpraHuueCKUX COeAMHEHUH.
VYTi1eBOAOPOABI U KX TPUPOIHBIE UCTOYHUKH.

Kucnopoa- u azorconepxamue OpraHMueCcKue COCTUHECHHUS .
Opranuueckast XUMHs 1 00IIECTBO.

Crpoenue BemiecTB

XHUMUYECKHE PEAKIUN

BemecTBa n nx cBoiicTBa

XuMUS 1 COBPEMEHHOE 00I1IeCTBO

OCHOBHBIE LIETTM IPOIPAMMBL:
® OCBOCHHE 3HAHUI 0 XUMUYECKOW COCTABISIONIEH €CTeCTBEHHO-HAYYHON KapTUHBI
MUpa, BOKHEUITNX XUMHUECKUX TMOHATHUSIX, 3aKOHAX U TEOPHSIX;
® OBJIAJICHUC YMCHUSIMH MPUMEHSITH ITOJIYICHHBIC 3HAHUS [T O0BSICHEHUS
pa3HOOOpa3HBIX XUMHUYECKHX SIBJICHUN U CBOWCTB BEIIECTB, OIICHKH POJIM XUMHUU B
Pa3BUTUN COBPEMEHHBIX TEXHOJIOTHIA U TIOJYYEHUH HOBBIX MAaTEPHAIIOB.
PaGoyas mporpamma BKIIIOUaET:
1)conepxanue yueOHOTO mpeaMeTa, yueOHOro Kypcea;
2) mnaHupyeMbIe Pe3yIbTaThl OCBOCHHUS Y4eOHOTO IpeaMeTa, YIeOHOTO Kypca (B TOM YHCie
BHEYPOUHOH IEeSATEIbHOCTH), Y1€OHOTO MOAYIIS;
3) TeMaTU4ecKoe MIAHUPOBAHKE C YKa3aHHEM KOJMUYECTBA aKaJIeMUUYECKUX YaCcOB,
OTBOJIMMBIX Ha OCBOCHUE KaXJ0W TEMbI Y4€OHOT0 MpeaMeTa, y4eOHOTo Kypcea .
MecTo kypca « XuMusi» B y4eOHOM IJIaHE Ha M3y4yeHUE MATEMATHUKU B COOTBETCTBHHU C
yueOHBIM Tu1aHoOM mKoIbl B 10 kinacce BoieneHo: 34 4 . (34 yueOHbIx Henenn), | 1kmacce
33uaca(33 yueOHbIX HEJIeNN)



Pabouas mporpamma pa3paboTaHa Ha OCHOBE TPeOOBaHMU K IJIAHHPYEMBIM pPE3yiIbTaTam

OCBOEHHUSI OCHOBHOI 00pa3zoBaTeIbHON HporpaMMbl cpeaHero obmero oopazosanus MKOY

«3am3opckas COLI».

10 xnacc 11 xnacc Bcero
KomauuectBo 34 33 67
y4eOHBIX
HEJIEb
KonmnuectBo 1 4/Hen lu/Hen 2 4/Hen
4acoB
HEJIETIO
Konnuectso 34 33 67
4acoB B I'0J

I.

IInanupyembie pe3yabTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

OOyueHne XuMHUM B CpeJHEN HIKOJIe Ha 0a30BOM YpOBHE 110 JAHHOMY KypCy CIIOCOOCTBYET

JOCTHUKCHUIO 06y‘-IaIOHII/IMI/IC$I CICAYIOMUX JTUUYHOCHIHbBIX PE3Y/IbMAmMOoE:

1)

2)

3)

YyBCTBA TOPJOCTH 338 POCCHMCKYI0 XHUMHUYECKYIH0 HAayKy M OCO3HAHHME pPOCCHUIICKON
IpakJaHCKON UJIEHTUYHOCTH — 6 YEeHHOCMHO-OPUEHMAYUOHHOU cepe;

OCO3HaBaTh HEOOXOAMMOCTb CBOEH IMMO3HABATENbHOM NESITEIbHOCTH M YMEHHE YIPaBIATh
€10, TOTOBHOCTh M CIIOCOOHOCTh K CaM00Opa3oBaHMIO Ha MPOTSIKEHUM BCEH JKU3HH;
NOHUMAaHHWE BAXXHOCTH  HEMPEpBIBHOTO  00pa3oBaHUs  Kak  (akropy  yCHEIIHOH
npodeccuoHalbHOW M OOUIECTBEHHOM  JEATENbHOCTH; — 6  HO3HABAMENbHOU
(KOTHUTHBHOM, MHTEIUICKTYaJIbHON) chepe

TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JanbHEiIell o0pa3oBaTeiNbHON TPACKTOPUH WIIH

cdepbl TpodecCHoHATBHON ACITETLHOCTH — 8 mMpYy008oll cepe;



4) HenpusATHE BpPEAHBIX NPUBBIYEK (KypeHHUs, YNOTpPEOJEHUs AJKOrojii M HApKOTHKOB) Ha
OCHOBE 3HAHMH O TOKCHYECKOM M HApPKOTHYECKOM JEHCTBUU BEUIECTB — 6 cgepe
300posbechepedicenuss U 6€30nacH020 00PaA3a HCUZHU,;

Memanpeomemnvimu pezyromamamu OCBOCHUS BBITYCKHUKAMU CpeIHEH IIKOMIBI Kypca

XHMUH SBISIOTCS:

1) ucnonv3osanue OCHOBHBIX METOJOB IIO3HAaHUS (OINpelesieHNe HCTOYHMKOB Y4eOHOU u
Hay4YHOM MH(poOpMauuu, mnojiyueHue 3Tod uHdopMmaluy, e€ aHalu3, U yMO3aKJIIOUEHUS Ha
ero OCHOBE, HW3rOTOBJICHHME M TMpe3eHTaluss HH(OPMAIMOHHOIO MPOJYKTa; HpPOBEICHUE
IKCTIIEPUMEHTa, B TOM 4YHCIE€ H B TPOLECCE HCCIEAOBATEIBCKON AEATEIbHOCTH,
MOJIEIMPOBAHUE M3y4YaEMbIX OOBEKTOB, HAOJIIOJICHUE 33 HUMH, UX HU3MEpEHHE, (pUKcAIMs
pE3yIbTaTOB) W WX HpUMeHeHue IJIi TOHHMAHHS PA3IHMYHBIX CTOPOH OKpY’Kalomen
NeUCTBUTENBLHOCTH;

2) 6radenue OCHOBHBIMHM HHTEJUICKTYaJbHBIMHU ONEpalusMU (aHAJIU3 U CHHTE3, CPAaBHEHUE U
cucTeMaTu3anus, 0o00O0meHne W KOHKPeTH3alus, Kiaccu(uKamus W TOWUCK AaHaJoroB,
BBISIBJICHHE TNPHUYWHHO-CICACTBEHHBIX CBs3el, (HOpPMYyTHpPOBKA THIOTE3, MX IMPOBEpPKA M
(GopMyIHUpOBKa BBIBOJIOB);

3) nosnanue OOBEKTOB OKpYXKAIOIIErO0 MHpa B IUIAHE BOCXOXKJEHUS OT aOCTPaKTHOTO K
KOHKpPETHOMY (OT O0IIEro Yepe3 YaCTHOE K CAMHUYHOMY);

4) cnocobnocmb BBIABUTATD U/IEU U HAXOAUTh CPEICTBA, HEOOXOAUMBIE Ul UX JOCTHKEHHUS; 5)

ymeHue (GOPMYNIHPOBATH LEJIW U ONPEAEHATh 3aJaydl B CBOCH I03HABATEIbHOM
JeSTeTbHOCTH, OMPEICNIATh CPEICTBA JUTS TOCTHOXKEHUS TIeTIeH U pelIeHuns 3a/1ay;

6) onpedensmv  pazHOOOpa3HbIE HCTOYHUKU TONYYCHHUS HEOOXOAUMON  XMMHYECKOU
UH(pOpMaIMK, YCTAaHOBJICHHE COOTBETCTBUS COIEpKaHUS M (DOPMBI TMpPEICTaBICHHS
UH(OPMAITMOHHOTO MPOAYKTA ayAUTOPHH;

7) ymeHue TPOAYKTUBHO OOIIATHCS W B3aUMOACWCTBOBATH B MPOIECCE COBMECTHOM
NESTEeIbHOCTH, YYUTHIBATh MO3UIMU APYTUX YYACTHUKOB JAEATENbHOCTH, 3(PQPEeKTHBHO
paspeniatb KOHQIUKTHI;

8) eomosHocmb K KOMMYHUKAIUK (TIPEICTABIATh PE3YyIbTaThl COOCTBEHHOM MO3HABATEIbHON
NeSITEeIbHOCTH, CIBIIIATh W CIyIIaTh ONIOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO
MO3UIUIO);

9) ymenue WMCTONB30BaTh CpeNCTBA MHOOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI
(manee — MKT) B pemreHnn KOrHUTUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3allMOHHBIX 3a/1a4

c cobOmogeHneM TpeOOBaHWW  JPrOHOMHUKM, TEXHUKM O€30MaCHOCTH, THUTHECHBI,



pecypcocOepekeHusl, TPABOBBIX W OTHYSCKUX HOPM, HOpPM  HH(OPMAIMOHHON
0€3011aCHOCTH;

10)6rnadenue A3BIKOBHIMH CPEICTBAMH, B TOM YHCIC M S3BIKOM XHMHH — YMEHHE SCHO,
JOTMYHO W TOYHO M3JIaraTh CBOIO TOYKY 3PCHHS, MCIOJIb30BATh aJCKBATHBIC S3BIKOBHIC
CpeCTBa, B TOM YHCIIC M CUMBOJIBHBIC (XMMUYCCKHE 3HAKH, ()OPMYJIBI M YPAaBHCHHS).

IlIpeomemmnuwie pezynomamot

B pesynbrare wusyueHus ydeOHoro mnpeamera "Xumus" Ha ypOBHE CpEAHEro OOILEro
o0pa3oBaHUs:

Buinycknux na 6azoeom yposne nayuumcsi:

- packpbIBaTh Ha MpUMEpPax poib XMMUU B (DOPMUPOBAHHH COBPEMEHHON HAYYHOW KapTHHBI
MHpa U B IPAKTUYECKOHN JIeATEIILHOCTH YEI0BEKa;

- JIEMOHCTPUPOBATh Ha MPHUMEPAX B3aWMOCBSI3b MEXIY XMUMHEH W IPYTUMH €CTECTBEHHBIMU
HayKaMu;

- pacKpbIBaTh Ha MIPUMEPAX MOJIOKEHHS TEOPUU XUMHUYecKoro cTpoenus A.M. bytieposa;

- moHUMath uznueckuit cmpicn [lepuoanueckoro 3akona /(.M. MenneneeBa u Ha ero oCHOBE
OOBSICHATH 3aBHCUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00Pa30BaHHBIX MMHU BEIIECTB OT
AJIEKTPOHHOT'O CTPOEHHS aTOMOB;

- OOBSCHATHP NPUYMHBI MHOT000pa3usl BEIIECTB HAa OCHOBE OOIIMX IMpeACTaBICHUN 00 HX
COCTaBe U CTPOCHUU;

- TPUMEHATH TpPaBWJIa CUCTEMATHUECKOW MEXITYHAPOJHONH HOMEHKJIATYphl KaK CpeICTBa
pa3NUYeHUs U UACHTU(PUKAIIMY BEIIECTB MO UX COCTaBY U CTPOCHUIO;

- COCTaBISITh MOJEKYJSIPHBIE M CTPYKTYPHBIE (OPMYJBI OpPraHUYECKUX BEIIECTB Kak
HocuTene HH(OpPMAalMM O CTPOCHMM BEIIECTBA, €r0 CBOWCTBAX MU NPUHAMIEKHOCTH K
OMPEICICHHOMY KJIACCy COCIMHEHUM;

- XapaKTepu30BaTb OpraHUYECKHE BEIIECTBA IO COCTaBy, CTPOEHUI0 U CBOWCTBaM,
yCTaHABIMBATh TMPHUYUHHO-CICJACTBEHHBIE CBSI3M MEXAY JaHHBIMH  XapaKTePUCTHKAMHU
BELIECTBA;

- TPUBOIUTH MPHUMEPHl XUMHUYECKUX pEakluil, pPacKpBIBAIOIIMX XapaKTEePHbIE CBOWCTBA
TUIMMMYHBIX TPEJCTABUTENCH KIACCOB OPraHMYECKUX BEMIECTB C LENbI0 UX HICHTHU(DUKAIUU H
00BsSICHEHHSI 00J1aCTH TIPUMECHEHUS;

- MPOTHO3MPOBATH BO3MOXXHOCTH TNMPOTEKAHUS XUMHUYECKUX pEaKIHMHd Ha OCHOBE 3HAHHMH O

TUIAaX XUMHUYECKOW CBSA3M B MOJIEKYyJIaX PEAareHTOB U MX PEAKLIMOHHOW CIIOCOOHOCTH;



- WCIONB30BAaTh 3HAHMUSA O COCTaBE, CTPOCHUM M XWMHUYECKHX CBOMCTBAX BEIIECTB IS

0€301acHOr0 MPUMEHEHUS B IPAKTHUECKON AESITEIbHOCTH;

- MPUBOIUTH TMPUMEPHI NMPAKTUYECKOTO HCIONB30BAHUS MPOIYKTOB TepepaboTku HepTu u
HOPUPOJHOTO Ta3a, BBHICOKOMOJEKYJSIPHBIX COCIMHEHUH (TONMATHIICHA, CHHTETUYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

- TMPOBOJMTH OMBITHl IO PACIO3HABAHHWIO OPraHMYECKHX BEIIECTB: TIUIEPHHA, YKCYCHOU
KUCIJIOTHI, HETpENeNbHBIX JXHPOB, TJIIOKO3bI, Kpaxmana, OEIKOB - B COCTaBE MHIIEBHIX
MPOJYKTOB U KOCMETUYECKUX CPEJICTB;

- BIAQJIETh TPaBWIAMH W TpUeMaMu 0€30MacHOM pPabOThl ¢ XMMHUYECKHMHU BEIIECTBAMH H

71a00paTOPHBIM 000PYIOBAHUEM;

- yCTaHaBIWBATh 3aBHCHMOCTh CKOPOCTH XMMHYECKOW pEaKIMH W CMEMICHUS XUMHYECKOTO
paBHOBECHSI OT PpA3IUYHBIX (PAKTOPOB C IENBI0 ONPEACICHUS ONTUMAIBHBIX YCIOBHUH
NPOTEKAHUS XUMHUYECKUX MPOIECCOB;

- IPUBOJMTH MPUMEPHI THIPOIIN3a COJIeH B IOBCEIHEBHOM KU3HU YEIOBEKA;

- TPUBOAUTH TNPHUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEakWid B  TMPHUPOIE,
IIPOU3BOJICTBEHHBIX MPOIIECCAX U )KU3HEAEATEIHPHOCTH OPIraHU3MOB;

- IPUBOAUTH MPUMEPHl XUMHUYECKHUX PEAKIUH, paCKPBHIBAIOIINX OOIINEe XUMUUECKHE CBOICTBA

TPOCTHIX BEIIECTB - METAJIOB U HEMETAJIJIOB,

- IPOBOJUTH pacyeThl Ha HAXOXKICHHUE MOJEKYISIPHOH (hOPMYIBI yIIeBOAOPOIa MO MPOIYKTaM
CTOpaHHs M MO €r0 OTHOCUTEIHHOH IUIOTHOCTH M MAacCOBBIM JOJSIM DJIEMEHTOB, BXOJSAIINX B
€ro COCTaB;

- BIAJETh TpaBWJIaMU 0€30MacHOr0 OOpalleHus € €JKUMH, TOPIOYHMMHU M TOKCHUYHBIMH

BEIIECTBAMH, CPEACTBAMHU OBITOBOW XHMUHU;

- OCYWIECTBIATh MOUCK XUMHUYECKOM HMH(OpPMauu IO Ha3BaHUAM, HJIECHTH(UKAaTOpaMm,

CTPYKTYpPHBIM (hOpMYyJIaM BEILIECTB;

- KPUTUYECKH OIIEHUBATh W MHTEPIPETHPOBATH XUMHUECKYIO HH(POPMAIIHIO, COJCPKAIIYIOCS B
COOOIICHUSX CPEACTB MAacCOBOM WHQOpManuu, pecypcax HHTepHETa, HaydHO-TOMYJISPHBIX
CTaThX C TOYKM 3PEHUS ECTECTBEHHOHAYYHOW KOPPEKTHOCTH B MEJISIX BBISIBICHUA
OomMOOYHBIX CYXKICHHI U POPMUPOBAHUS COOCTBEHHOM TO3UITUH;

- TpPEACTaBIATh MYTH PEUICHUS TIOOAJIBHBIX MPOOJIEM, CTOSIIUX MEPe]] YEIOBEUECTBOM:

9KOJIOTUUECKUX, IHEPTETUUECKUX, CBIPHEBBIX, U POJIb XUMHH B PELICHUN ITUX MPOOIEM.

Bvinycknuk na 6azo60m ypoere noayuum 603MO*CHOCHb HAYUUMbCA:



- WUIKOCTPUPOBATh HA MPUMEPAX CTAHOBICHHUE U IBOJIIOLHUIO0 OPraHUYECKON XMMHUH KaK HAyKH
Ha Pa3JIMYHbIX UICTOPUYECKUX ITAIAX €€ Pa3BUTHS,

- HCIONB30BaTh METOABl HAYYHOTO TIO3HAHUSA TMIPU BBHIMIOJHEHWHW TPOEKTOB M Yy4eOHO-
UCCJIEIOBATECKUX 3a/au MO W3YYEHHUIO CBOWCTB, CIOCOOOB MOJYUYEHHUS M PACIIO3HABAHUS
OpraHUYECKUX BEIECTB;

- OOBACHATH MPUPOJY M CIIOCOOBI 00pa30BaHUS XUMUYECKON CBSI3U: KOBAJICHTHOM (TIOJIPHOM,
HEMOJIAPHOW), MOHHOU, METAITUYECKOM, BOJOPOAHON - C UENbIO ONPEACIICHUS XUMUYECKOU
AKTUBHOCTH BEILIECTB;

- yCTaHAaBIMBaTh TE€HETHYECKYIO CBS3b MEXKIy KJIACCaMU OPraHWYECKUX BEIIECTB IS
000CHOBaHUSl TMPUHLHUINUAATHLHON BO3MOXHOCTH TMOJIYYEHHS] OpPTraHUYECKUX COCAMHEHUN
3aJIaHHOTO COCTaBa U CTPOCHUS;

- yCTaHaBJIWBATh B3aMMOCBS3M MEXIYy (GaKTaMH W TEOPHEH, NMPUUMHOW W CIEJACTBUEM IPH
aHanu3e MPOOJEMHBIX CUTyalluii ¥ OOOCHOBAaHWU TPUHUMAEMBIX PEIIEHUH Ha OCHOBE

XUMHUYECKUX 3HAHUIM.

I1. Copepxxanue yyedHoro npeamera, kypca mo xumuu s 10-11 kiaaccos

CopmepxaHue Kypca XapaKTEpHU3yeTCs IEJOCTHOCTbIO M CHCTEMHOCTBhIO y4eOHOro
IpeaMeTa, Ha OCBOEHUE KOTOPOIO OTBEJIEHO KECTKO IMMUTHUPOBAHHOE yueOHOE BpeMSI.

[TepBas yacth kypca (10 kiacc) nocpsieHa OpraHUuECKUM COeIMHEHUSIM, a BTopast (11
KJIacC) — OOIICH XUMUH.

CTpykTypupoBaHUE Kypca OpPraHMYECKOW XHMHUU OMNpEAeNseTcs HACSIMH TEOpUU
pasBuBatomero oOydeHuss JibkoHnHa W B. B. JlaBpimoBa M CTaBUT LENbIO  Pa3BUTHE
yyalmxcsi Henpo(WIbHBIX TO OTHOIIGHHIO K XHMHU KIIACCOB CpPEIACTBAMH y4eOHOM
quciuIuinebl.  [loaToMy BHauane paccMaTpUBAIOTCS KpaTKUE TEOPETHUYECKHE CBEACHHUS O
CTpoeHHH, Kiaccuukamuum u  crnocobax (OPMUPOBAHUS  HA3BaHMNA  OPraHUYECKUX
COeUHEHUH, 00 OCOOCHHOCTSIX NPOTEKAaHUsS OPraHUYECKUX pEeakUud B CpPAaBHEHUH C
U3YYCHHBIMU B OCHOBHOM IIKOJI€ THIAMH XUMHUYECKUX PEAKIUN C y9acTHEM HEOPraHMYEeCKUX
BenlecTB. Ha HavanmpHOM »JTame pacKpblBalOTCS NPUYUHBI MHOroo0pasusi OpraHu4ecKux
COCIMHEHUN.

Jlanee  paccMaTpUBAIOTCSI OCHOBHBIE KJAcChl OpPraHUYECKUX COEAMHEHUH —

YIJIE€BOJOPOIOB (AJKAHOB, AJIKEHOB, IUEHOB, aJKUHOB, APEHOB) U UX MPUPOJHBIX UCTOYHHKOB



(mpupogHOrO raza, He(PTH W KaMEHHOTO YIiisf). OTO MO3BOJSET 3aKPElNUTh OCHOBHBIC
IIOJIO’KEHUS] TEOPUHM XMMHUUECKOI0 CTPOEHHS OpraHndeckux coenunenuit A. M. bytneposa.

3aTteM CBEJEHHS O 3aBUCUMOCTH CBOMCTB OPraHUYECKUX COEAMHEHUN OT MX CTPOCHMS
pa3BUBAIOTCSI NpPU PACCMOTPEHHH KJIACCOB KHCIOPOJCOAEPKALUX COEAUHEHUH (CIUpTOB,
(eHona, ampAETUAOB, KApOOHOBBIX KHCJOT, CIIOXKHBIX 3(UPOB, KUPOB U YIJIEBOJOB) H
a30TcoJepXKAalUX  OPraHMYeCKHMX COEJUHEHUH (aMUHOB, aMHMHOKHUCIOT, OEIKOB W
HYKJIEHHOBBIX KHUCIIOT).

Wnero nenenonaranus, T. €. OTBETa Ha BONPOC O POJIM OPraHUYECKOW XUMHUH B JKU3HU
COBPEMEHHOI'0 OOILIECTBa, pealu3yeT 3aKIIOYUTENbHas IIaBa Kypca «OpraHuueckas XUMHUS U
obmecTBo». B Hell oOydaromiuecs 3HAKOMATCS C TaKUMU Ba)KHBIMH B IPAKTHUYECKOM U
OMOJIOTUYECKOM OTHOILICHWU BELIECTBAMU U MaTepHalaMH, KakK IUIacTMAacChl M BOJIOKHA,
(epMeHThl, BUTAMUHBL, TOPMOHBI U JIEKAPCTBA, & TAKXKE C JOCTUKECHUSIMU OMOTEXHOJIOTHH.

Wneu Teopun pazBuBaroiero o0y4eHus MOJIOKEHbI U B OCHOBY Kypca oOLIeill XuMuH.
VY crapuiekiiacCHUKOB (OPMHUPYETCs IIEJIOCTHOE IPEJICTaBIeHUE O XUMHYECKOW Hayke |
XMMHYECKOM TIPOU3BOJCTBE, a TAKXKE O €JUHOW €CTECTBEHHO-HAy4YHOH KapTUHE MHpa, B
KOTOPON XMMHYECKasi KApTUHA MUpa SIBISIETCA €€ HEOThEMIIEMOM YacCThIO.

B kypce oOuielt xuMuu BHayasle ydauiyecsl 3HaKOMSTCS MOCIEIHUMU JOCTH)KEHUSMHU B
o0JacTy M3y4eHUs aTOMa, Y3HAIOT O COBPEMEHHBIX METOJAaxX II03HAHUS CTPOEHHs aTroma,
yIIIyOJISIOT U pacIIUpsAOT 3HAHUSA, NTOJIyYEeHHbIE B Kypce OCHOBHOM ILIKOJIBI, O CTPOCHUU aToMa
u BemecrBa Ha ocHoBe Ilepuonmueckoro 3axkoHa u Ilepuommueckon cucremsr /I, U.
MenpeneeBa, 00 00X CBOWCTBAX KJIACCOB OPraHMYECKHX U HEOPTAaHMUYECKUX COCTUHEHUI
(KMCIIOT, OCHOBaHMH, aM(OTEPHBIX COEJUHEHHI) B CBETE TEOPUHU IIEKTPOJIUTUUECKON
JMCCOLMAllMM U TPOTOHHOM Teopuu. [lanee paccMmarpuBaercs KiaccU(UKaLUs XUMHYECKHUX
peakuuii B OPraHWYeCKOM M HEOPraHMYEeCKOM XMMHUHU. 3aBepliaeT KypCc 3HAKOMCTBO
CTapUICKIACCHUKOB C TEPCHEKTUBAMU pa3BUTHUA XUMUYECKOM HAYKM M XHMHUYECKOTO
HpPOU3BOJCTBA, C MPOOJIEMaMU OXPaHbl OKPY’KAIOIIEH Cpebl OT XMMUYECKOTO 3arps3HEHUs U

NYTSAMU UX PELICHUS.

Conepxanne kypca. 10 knace. ba3oBblii ypoBeHb
Teopust crpoeHus opranuueckux coeauHeHuid A. M. Bbyrtneposa. Ilpeamer opranuueckoin

XHUMHH. Opra}mqecmle BeIleCTBA: INPHPOAHBIC, HCKYCCTBCHHBLIC M CHHTCTHYCCKHEC.



Oco0eHHOCTH CcOCTaBa M CTPOEHHMS OPraHM4YecKMX BeliecTB. BuTtanm3m m ero kpax.
Ilonsitue 00 yrieBoaopoaax.

OcHOBHBIC TOJIOKEHUSI TEOPHMH XHMH4YECKOro crpoeHusi BbyriaepoBa.  BaneHTHOCTS.
CrtpykrypHble (QOpMyIbl — TMOJHbIE U cOKpaméHHble. [IpocThie (OAMHApHBIE) UM KpaTHBIE
(IBOIHBIE U TPOIiHbIE) CBsI3U. MI30Mephl U u3oMepusi. BanMHoe BiHMsSHEE aTOMOB B MOJIEKYJIE.
Hemoncmpayuu. Hexotopsle oOlre XUMHUYECKHE CBOMCTBA OPraHUYECKUX BEIIECTB: HUX
ropeHue, IUlaBieHHe W oOyriuBaHue. Mojenu (IIapocTepKHEBBIE U OOBEMHBIC) MOJIEKYI
OpPraHMYEeCKUX COEAMHEHHUH pa3HbIX KiaccoB. OrmpenenaeHue 3JIEMEHTHOTO  COCTaBa
OpraHNYECKUX COCTUHEHUN.

Jlabopamopnuie onvtmal. I3roTOBIIEHHE MOJEIEN OPraHMUECKUX COETUHEHUI

YriieBo10poabl U UX NPUPOAHBIE HCTOYHUKH

IIpenenbHblie yriesoaopoabl. AnkaHnbl. OnpeneneHue. ['OMOIOrnyecKknil ps alKaHOB U €T0
obmrast ¢opmyna. CTpykTypHas u3zomepusi yriepogHoi nenu. Pagukansl. Homenkmarypa
alKaHOB. XMMHUUYECKHE CBOMCTBA AJIKAHOB: FOPEHHE, PEAKIMH 3aMelleHus (TaJoreHupoBaHUeE),
peakuus pa3yiokKeHUs] METaHa, Peakus JeTHIPUPOBAHMS ITAHA.

HenpeneabHble yriaeBoaopoabl. AJKeHbl. OTWUJIEH. ['OMOJIOrMYecKUd psij —aJKEHOB.
Homenknatypa. CtpykTypHas uzomepus. [IpoMbllieHHOE NOTyYeHUE AlKEHOB: KPEKHUHT U
JNEeTUApUPOBaHUE ankaHoB. Peakums aerumapatanuu 3TaHOja, Kak JaboOpaTOpPHBIA CHocob
HNoJay4yeHusl HSTuieHa.  Peakuuum mnpucoeguHEHMs: THIpaTauus, TUAPOraloreHUpOBaHUE,
rajoreHupoBanue, mnonuMmepusauuu. IlpaBuno MapkoBHukoBa. OKuUCIEHHE — AJIKEHOB.
KauecTBeHHbBIE peaKkIMM HA HENPEEIbHbIE YTIIEBOIOPOABI.

Aaxkanuensl. Kayuyku. Homenknarypa. Conpsoxk€HHble aueHsl. byraguen-1,3, u3ompeH.
Peaknus JleGeneBa. Peakuuu mnpucoenuHeHus ankaaueHoB. Kaydyku: HaTypajbHBIH,
cuHTeTH4ecKkue (OyTaJueHOBBIN, U30MPEHOBHIN). Bynkanuzamus kayuyka. Pesuna. D00HUT.
AaxuHbl. O01mas xapakTepucTHKa roMosiorudeckoro paga. Crnocodsl 00pa3oBaHus Ha3BaHUM
aNnKMHOB. XHMMHYECKHE CBOWCTBA allETWIEHA: TOPEHHE, pEaKkUuu IPUCOEAUHEHHUS:
TUIPOraJIOTEHUPOBAHNE, TajJOreHupoBaHMe, ruaparauus (peakuus Kyuepoa), — ero
NOJy4yeHHe U MpUMEHEeHHEe. BUHMIXI0pHUA 1 ero NoJuMepu3alus B MOJIUXJIOPBUHUIL.

Apenbl. beH305, Kak MpeICTaBUTENb apOMaTHYECKUX yrieBoaopoaoB. CTpoeHHe ero
MOJIEKYJIBI U CBOMCTBa (pU3MUECKHEe U XUMHUYECKHE CBOMCTBA: FOpEHHUE, PEaKuu 3aMelleHus

— TaJoreHupoBaHue, HuUTpoBanue. [lonyuenue u npumMeHenue OeH3o0a.



IIpupoanbiii 1 nonyTHseli ra3el. CoctaB npupoaHoro rasza. Ero HaxoxaeHue B IpUpPOJE.

[Ipenmy1iecTBa NpUpPOIHOro ra3za Kak TOIUIMBA. XUMUYECKas rnepepaboTka MPUPOJHOTO rasa:

KOHBepcus, nuponn3. CUHTE3-ra3 U ero NpuMeHEHHE.

[TonytHble rassl, ux cocras. IlepepaboTka momyTHOro ra3a Ha (pakluU: CyXoil ra3, npomnaH-

OyTaHOBas CMECh, Fa30BbI OCH3UH.

Hed1h u cniocodbl e€é mepepadorku. CoctaB HepTH 1 e€ mepepaboTKa: MeperoHKa, KPEeKUHT,
pudopmunr. Hedprenpoaykrsl u ux nonydenue. [lonstue o0 okTaHOBOM yucie. XUMUYECKUE
CHOCOOBI MOBBIIIIEHUS KauecTBa OCH3MHA.

Kamennblii yroas m ero mepepadorka. KokcoBaHME KaMEHHOTO yIVISI U €ro INPOJIYKTHIL:
KOKCOBBIM ra3, aMMuayHas BOJa, KAMEHHOYTOJIbHas cMoJja, KOKC. ['a3udukanus KaMEeHHOTO
YIS,

Jemoncmpayuu. 'opeHne npenenbHBIX M HENPEACIBbHBIX YIVIEBOJOPOJOB: METaHa, JTaHa,
anietwiieHa. KauecTBeHHblE peakIMM Ha HENpeeNbHbIE YIJIEBOJAOPOAbL: oOeclBeYNBaHHE
STUJICHOM M alleTWIEHOM pacTBOPOB IEpMaHraHata Kajauss U OpoMHOH Bojbl. OTHOIIEHHE
OeH307a K ATHUM oOKucauTensMm. JlermapaTtamus sTaHona. [umaponu3 kapOuja KajbIlHsl.
Komnexkuuu «Heptp 1 HEQTENpoAyKThI», «KaMeHHBIA yroyib U MPOAYKTHI €ro NepepaboTKn,
«Kayuykm». Kapra none3nsix uckonaeMoix PO.

Jlabopamopnuie onvimer. OGHapyXeHUE TPOAYKTOB TOpeHHs cBeud. MccnenoBanue cBOMCTB

Kay4yKOB.

Kuciaopoa- 1 azorcoaep:kamme opraHu4eckKue coelMHeHus

Oanoaromubie cnupthl. Omnpenenenne. @DyHKUMOHAIbHASA THIPOKCWIbHAS — TPYyIIIA.
['omosnornueckul  psii  OPENEabHBIX OJHOATOMHBIX CIUPTOB. M3oMepus  MONOXKEHUS
dyHKIMOHANBHON  rpynnbl. BomopoaHas cBs3b. XUMHYECKHE  CBOMCTBAa  CIUPTOB.
Anpneruanas rpynmna. Peakuus stepudukanuu, ciaoxssle 3¢upbl. [IpuMeHeHne cnupToB.
JlericTBHME METUIIOBOTO U OTUJIOBOTO CIIMPTOB HAa OPraHU3M YEJI0BEKA.

MHoroaTtoMHble CIIUPTHI. DTUICHIVIUKOJb, KaK MPEACTaBUTENb JBYXaTOMHBIX M INIMLEPHH,
KaK MpEeICTaBUTENb TPEXAaTOMHBIX cnUpToB. KauecTBeHHas peakuuss Ha MHOI0aTOMHBIE
CIUPTHI, UX CBOMCTBA, MOTy4YeHUE U puMeHeHue. [lonsTue 06 anTudpuzax.

®enoa. CtpoeHue, MoMydeHNE, CBOWCTBA U puMeHeHne (eHona. KauecTBeHHBIE peaknnuu Ha

¢denon. BzaumHoe BnusiHue aTOMOB B MOJIeKyJie (heHoa.

AJupaeruibl 1 KeToHbl. PopManpIerua U aneTalbIeruj, Kak MpPeJCTaBUTENHN albJETHU/IO0B,

COCTaB HX MOJICKYII. CDYHKHI/IOHEU'IBHEUI Kap6OHI/IJ'IBHa${ Ipyiia. KauecTBeHHBIC PCaKkIu Ha



anbaerupl. CBOWCTBA, OJyYEHUE U IPUMEHEHHE pOpMalIbAETH/IA U alleTaibaeruaa. Peakuun
NOJHMKOHAEH AU i popmanpaeruaa. [loHsTHe 0 KeToHax Ha MpUMeEpe aleToHa.
KapOoHoBble KHCJIOTBHI. ['OMONOrMYECKUN psAJ MpeneiabHBIX OJHOOCHOBHBIX KapOOHOBBIX
KucaoT. JKupHble KapOOHOBBIE KHUCIOTHL. XHMHYECKHE CBOWCTBA KapOOHOBBIX KHUCIOT.
[Tonyyenue u npruMeHeHEe MypPaBbBUHON U YKCYCHOW KHUCIIOT.

Cao:xubie 3¢upsl. Kupbl. Peakius srepudukanuu. Crnoxusie 3¢upbl. JKUpbl, UX COCTaB U
rUAPOIN3 (KUCIOTHBIN U 1Ie09HOM). Mblia. ['uapupoBanue Kupos.

YraeBoasl. YriueBonbl. Monocaxapuasl. [nrokoza kak  anpaerupocnupt.  CopOwur.
MonouHokucioe u cnuproBoe Opoxenue. Dortocunres. Jucaxapuasl.  Caxaposa.
[Tonucaxapuasl: Kpaxmai, LEJI0I03a.

AMuHbI. AMmuHOrpynma. AMHHBI TpeAelbHble U apomaTuueckue. AHwiMH. [lomyueHue
aMuHOB. Peakius 3uHrHa. XUMHUYECKUE CBOWCTBA U MPUMEHEHUE AMHUHOB.

AMMHOKHMCJIOTbI. AMHHOKHCIIOTBI, COCTaB HUX MOJEKYJl M CBOWCTBa, Kak aM(OTEepHbIX
OpraHMYecKuX COoeAMHEeHWi. [NuuuH, Kak NpeacTaBUTENb aMHHOKHUCIOT. Ilomyuyenue
MOJIMTIETUAOB PEAKIIMEN TONMKOHAeHCAanK. [loHsATHE O MEeNTUIHON CBA3H.

beaku. Crpoenune Moinekyn O€NKOB: TepBUYHAs, BTOPUYHAS U TPETUYHAS] CTPYKTYPHI.
KauecTBeHHbBIE peakiuu Ha OENKU, UX THAPOIIN3, JeHaTypalus U Ouosoruyeckue QyHKIUH.
emoncmpayuu. IlonydeHue anpJeruI0B OKUCIEHHEM cUpToB. KadecTBeHHass peakius Ha
MHOTOATOMHBIE CIUPTHL. 3aBUCUMOCTb PACTBOPUMOCTH (e€HOJa B BOJAE OT TEMIIEPATYpBHI.
Bzaumoneiicteue ¢ 6poMHoi Bogoi u xjopuaom skenesa(lll), kak kauecTBEeHHBbIE peakIMK Ha
¢denon. Peakiuu cepeOpstHOTO 3epKajia U CO CBEXKEMOMy4yeHHBIM ruapokcuaoM menu(Il) mpu
HarpeBaHUM, KaK KadeCTBEHHBIC peakIMM Ha anbierujabl. OOpas3isl MypaBbUHOM, YKCYCHOM,
NaJIBMUTUHOBOW U CTEAPUHOBOM KUCIIOT U UX PACTBOPUMOCTD B BOJIE. AJIbJIETH/IHbIE CBOWCTBA
U CBOMCTBA MHOTOaTOMHBIX CIHMPTOB TJIIOKO3bl B peakuuu ¢ ruapokcugom wmeau(Il).
Wnentudukanusa kpaxmana. KauecTBeHHbIE peaklIMK Ha OEJIKU.

Jlabopamopnvie onvimpl. CpaBHEHHE CKOPOCTH MCHApEeHMsI BOABI M 3TaHoJa. PacTBOpuMOCTh
rMiepuHa B Boge. XHMMHUYECKME  CBOWCTBA  YKCYCHOM  KHCJIOTHL. — OnpexaeneHue
HeTIpeIeIbHOCTH PaCTUTENILHOTO Macia. MaeHTnukanus kpaxmana B HEKOTOPBIX MPOAYKTax
nuTaHus. M3rorosnenne kpaxManbHOro Kiencrepa. M3rorosienne Mozaeneld MOJIEKYJl aMUHOB.
M3roToBieHre MOJENIN MOJIEKYJIbI INIULIHHA.

Ilpakmuueckas paboma. Vinentnduxanus opraHndeckux COeAUHEHHH.

Oprannveckast XMMHA M 0011eCTBO
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buorexnosiorus. Ilepuonsl e€ passutus. Tpu HampaBieHUs OMOTEXHOJOIMH: I'eHHas (MU
TCHETHUYECKasi)  WH)KCHEpHs; KJIETOYHAs  WMHXXCHEpHsA;, OHWolorhdyecKas  WHXEHEepus.
I'enetnuecku MonudunupoanHele opranu3mbl  (I'MO) u  TpaHCcreHHas  HPOJIYKIMSL.
Knonuposanue. IMmoOunn3oBanHble (pepMEHTHl U UX IPUMEHEHHE.

Honumepsl. Kiaccudukauus momumepoB. VICKyccTBEHHBbIE — HONMMEpPBI:  LEUTYJIOU],
aleTaTHbIN MWENK, BUCKO3a, LetodaH.

Cunrerndeckue nojumepsl. [lonumepusanns u noJuKoHAEHCALUs, KaK CIIOCOOBI MOJTy4YEHUs
nonumepoB. CuHTeTHueckue Kayuyku. llomuctupon, TedaoH W NONMBUHMIXJIOPUI, Kak
npeacTaBuTeny miacrtMacc. CHHTETHYECKUE BOJIOKHA: KallPOH, HAMIIOH, KEBJIAp, JTaBCaH.
Hemoncmpayuu. Komneknyuu KaydyKoB, IUIACTMAcC, CUHTETUYECKUX BOJIOKOH U M3JENUNA U3
HUX. DepMEeHTAaTUBHOE pa3jOXKEHHE MEpPOKCHa BOAOpPOJa C IOMOIIBIO  KaTajasbl
CBEXXEHATEPTHIX MOPKOBU MJIH KapTO(es.

Jlabopamopnuie onvimoi. O3HaAKOMIICHHE C KOJUICKIUSAMU Kay4yKOB, INIACTMACC ¥ BOJIOKOH.

Ilpakmuueckaa padoma. PacrioZHaBaHUE IIIACTMACC U BOJIOKOH.

Conepxanne kypca. 11 knace. ba3oBblii ypoBeHb

CTtpoeHnne BeuecTs

OcHoBHBIE cBeleHHsl 0 cTpoeHuM aTtomMa. CTpoeHHE aToOMa: COCTaB sapa (HYKIOHBI) U
aneKkTpoHHas oOonouka. Ilonstue o0 u3oronax. [loHsATHE O XMMHUYECKOM »3JIEMEHTE, Kak
COBOKYMHOCTH aTOMOB C OJJUHAKOBBIM 3apsAJIOM SApa.

Ilepuoanyeckas cucrema xumuuyeckux iemeHtoB /. . MeHnpaeineeBa B cBere cBere
yueHusi 0 cTpoeHHN aTroma. Ousnyeckuil cMmbica npuHATol B Tabmuue J[. Y. Menneneera
CUMBOJIMKHU: TIOPSAKOBOIO HOMEpa 3JIeMEHTa, HoMepa nepuojia 1 HoMmepa rpynnsl. [loHsTue o
BAJICHTHBIX JJIeKTpoHax. OroOpakeHHe CTPOEHUS DJIEKTPOHHBIX O00OJOYEK aTOMOB
XUMHYECKUX DJIEMEHTOB C TOMOIMIBIO AJIEKTPOHHBIX U 3JIEKTPOHHO-TpaPUUecKuX (HOPMYIL.
OObscHEeHHE 3aKOHOMEPHOCTEW HM3MEHEHHS CBOWCTB JJEMEHTOB B TEpUOJAX M TPYIIax
NEPUOINYECKOM CHUCTEMBI, KaK CIEJCTBHE MX OJIIEKTPOHHOTO CTPOCHMS. OJIEKTPOHHBIE
CEMENCTBAa XUMUYECKHUX IIEMECHTOB.

CpaBHenue Ilepuoam4veckoro 3aKOHa W TeOPHH XHMHYECKOr0 CTPOEHHSl Ha
¢punocopckoir oCHOBE: TMPEANOCHUIKM OTKpbITUS [lepuoanyeckoro 3akoHa W TEOPUHU
XUMHUYECKOTO CTPOCHHUS OPraHWYECKHX COEIUHEHUU; POJb JTUYHOCTHU B HCTOPUH XUMUU;

3HAYCHUC NNPAKTUKW B CTAHOBJICHUW U PAa3BUTUU XUMHUUYCCKHUX TGOpI/II‘/JI.
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Honnass xuMu4eckas CBA3b U MOHHbIC KPUCTAJIHYECKHE PelIéTKU. KaTHOHBI U aHUOHBL:
UX 3apsaabl U Kiaccu(uUKalus IO COCTaBy Ha MpocThie U cioxHble. [Ipencrasurenu. Ilonsatue
00 MOHHOM XMMHYeCKOH cBs3u. MoHHasg KpucTaiiMuyeckas peméTka u (Gpu3nyeckue CBOWCTBA
BEILIECTB, 00YCIOBICHHBIE 3TUM CTPOCHHUEM.

KoBajeHTHast XMMHYeCKasi CBfI3b. ATOMHBIE H MOJICKY/JISIPHbIe KPHCTAVINYECKHE
pemiéTku. IloHATHE O KOBAJIEHTHOW CBS3M. OJEKTPOOTPHULATENBHOCTh, HENOJApHAS MU
HoJIsIpHasi KOBaJCHTHbIE CBsI3U. KpaTHOCTh KOBaJIeHTHOM cBsi3u. MexaHu3MBbl 00pa30BaHUsA
KOBAJICHTHBIX CBsi3eH: OOMEHHBI M JOHOPHO- aKuUeNnTOpHbIH. IloNIpHOCTH MONEKYNbI, Kak
CJIEICTBUE NOJSAPHOCTH CBA3M M T'€OMETPUU MOJIEKYJbl. KpucTamnnueckue pemeTku ¢ 3TUM
TUIIOM CBSI3U: MOJIEKYJISIPHbIE M aTOMHble. PU3NYECKUE CBOWCTBA BEILECTB, OOYCIIOBJICHHBIE
TUIIOM KPUCTAJUNIMYECKUX PEIIETOK.

Merasummyeckass  cBsi3b. [loHsATME O META/NIMYECKOW CBSA3M U METAUIMYECKUX
KPUCTAUNINYECKUX  pemeéTkax. PU3N4ecKuecBONCTBa METAJJIOB Ha OCHOBE ux
KPUCTAJUINYECKOrO CTpoeHHs. [IpuMeHeHne MeTajuloB Ha OCHOBE HMX CBOMCTB. YUEpHBIE M
IIBETHBIE CIUIABBHI.

Bopopoanasi xumuyeckasi ¢cBsi3b. MeXMOJIEKyJIsIpHass U BHYTPUMOJIEKYJIIpHAas: BOAOPOJHbBIE
CBSI3U. 3HAUYEHUE MEKMOJIEKYJISIPHBIX BOJAOPOIHBIX CBSI3€H B IPUPOJE U KU3HU YEIIOBEKA.
IHosumepsl. IlonydeHue NOJIMMEpPOB peakUUsAMU IOJUMEPU3ALMHM U IOJUKOHACHCALUU.
Bakneiimune npeacTaBuTeNy MJacTMacC U BOJIOKOH, UX ITOJIyY€HUE, CBOMCTBA M IPUMEHEHHE.
[TonsiTHE O HEOPraHNYECKUX MOJIUMEPAX U UX MPEACTABUTEIIN.

JucnepcHbie cucrembl. [lonsatue o gucnepcHod ¢asze u AUCTIEPCHOHHOUN cpejae. ArperaTHoe
COCTOSIHME pa3Mmep dacTHll (a3bl, Kak OCHOBAa I KJIACCU(PHUKAIMMU JUCIEPCHBIX CUCTEM.
OMyJIbCHH, CYCHEH3MH, a’3pO30JH — TPYMIbl IPyOOAUCHEPCHBIX CUCTEM, UX IMPEICTABUTENH.
3014 W Teau — TpyHnbl TOHKOAMCIEPCHBIX CHCTEM, HMX npenactaButenu. llonsrue o
CHUHEPE3UCE U KOAryJIsLHUN.

Jemoncmpayuu. llepuoguyeckoil cucteMbl xumuueckux 3yeMeHtoB [[. M. MeHnneneeBa B
pa3nuuHbIX (opMax. Mojenb HOHHOW KpPUCTANIMYECKOW PpEHIETKH Ha TpUMepe XJIopuaa
HaTpus. MuHepansl ¢ 3TMM THUIIOM KPUCTAJUIMYECKOM PEIIETKOW: KaJbLUMT, rajut. Monaenu
MOJIEKYJIIPHOM KPUCTAJUIMYECKOM PEIIETKU Ha MPUMEPE «CYXOTo JIbJIa» WIM MOJa U aTOMHOHN
KPUCTAJUIMYECKON pelméTky Ha mpuMepe anMmasa, rpadurta wid kBapua. Mojaenab MOJSPHOIro
o0béMa Taza. Mogenu KpUCTAUIMUECKHX PEIMIETOK HEKOTOphIX MeTauioB. Komiekiuu

00pa3iioB pa3IUYHBIX AUCTIEPCHBIX crucTeM. CHHEPE3UC U KOaryJsaiusl.
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Jlabopamopnuie onvimer. KOHCTpyHpOBaHHE MOJEIU METANIMYECKOW XUMHUYECKOW CBS3M.
[TosrydyeHue KOJIJIOMJHOTO pacTBOpa KypuHOro Oejka, MCCIE0BAaHUE €r0 CBOWCTB C MOMOIIBIO
JA3€pHOM YKa3Ku W IpOBENEHUE ero AeHarypauuu. [losydeHne SMyJIbCHM PaCTUTEIBHOIO
Macia ¥ HaOmoJeHue 3a e€ paccioeHueM. [lonydyeHue cycneH3MM «U3BECTKOBOIO MOJIOKa» U
HaOII0IeHNeE 3a €€ ceAMMEHTAUEH.

XHMHYECKHE peakuuu

Knaccnpuxanusa XMMHYECKHX peaKnMi. AJuloTponu3anys U U30Mepu3alus, Kak peakiuu
0e3 M3MEHEHHUs1 cocTaBa BellecTB. AutoTponus U e€ mpuuuHbl. Knaccudukauus peakuuil mo
pa3NUYHBIM OCHOBAaHUSM: IO YHCIYy M COCTaBy pEareHToB M MpOJIyKTOB, mo (ase, o
UCIOJIb30BAaHUIO KaTallM3aTtopa Win (epMeHTa, 1o TermioBoMmy 3¢dexty. Tepmoxumuueckue
YPaBHEHUS PEaKIHM.

Ckopoctp XxuMu4YecKHX peakuuid. DakToppl, OT KOTOPBIX 3aBHCUT CKOPOCTb XUMHYECKHX
peakumii: mpupoJa pearupyrolux BEIIECTB, TEMIEPATypa, IUIOMAIAb HX CONPUKOCHOBEHUS
pearupyromux BeIeCTB, UX KOHIEHTPALKs, MPUCYTCTBUE KaTanu3aTopa. Ilonsatue o karanuse.
@depMeHTH, Kak Ouonoruueckue KaTtanumzatopbl. WHruOUTOpB, Kak  «aHTOHUMBI»
KaTaJIU3aTOPOB U UX 3HAYECHHUE.

XuMnyeckoe paBHOBecHe W CcHOcoObI ero cmemenusi. Krnaccudukanuss XHMHYECKHX
peakuuil Mo mpu3HaKy uX HampasieHus. [loHsTne 00 oOpaTUMBIX peaKUMAX U XHUMHUYECKOM
paBHoBecuu. Ilpunnun Jle-lllatenbe u cmocoObl CMeEIIEHHs XMMHUYECKOI'O paBHOBECHS.
OOmas xapakTepuUCTUKa peakluil CHHTe30B amMMmuaka M okcuaa cepbl(VI) m paccmorpenue
YCIIOBUM CMEILEHUS UX PAaBHOBECHS Ha IIPOU3BOJICTBE.

T'uaposnus. O6paTumselii U HeoOpaTUMBIN ruAponn3bl. ['uaponu3s comneit u ero Tumsl. ['uaponus
OpPraHWYEeCKUX COEAMHEHUU B KUBBIX OPraHU3MOB, Kak OCHOBa oOMeHa BeiecTB. [lonarue 00
HHEPreTUYECKOM OOMEHE B KJIETKE U POJIH THAPOJIN3A B HEM.
OKHCIUTETbHO-BOCCTAHOBHUTEIbHbIEC peakiuu. CTerneHb OKUCICHUS U €€ ONpEAesICeHHuE 0
GopMynaM OpraHMYECKUX M HEOPraHMYECKHUX BEIECTB. OJJEMEHThl M BEIECTBa, Kak
OKUCJIMTENIN W BOCCTaHOBUTENU. lIoHATHE O mporeccax OKHUCIECHHMS M BOCCTaHOBIJICHMS.
CocTraBiieHue ypaBHEHUI XUMUYECKUX PEAKIMIl HA OCHOBE JIEKTPOHHOIO OanaHca.
DJIEKTPOJIN3 PaCIIAaBOB U PACTBOPOB JJIEKTPOJIMTOB. XapaKTEPUCTHUKA JJIEKTPOJIN3A, KAK
OKHCIIUTENbHO-BOCCTAHOBUTENBHOTO Mpouecca. OcCOOEHHOCTH AJIEKTPOIN3a, MPOTEKAIOLIETO B
pacTBOpax JJIEKTPOJNUTOB. I[IpakTHdyeckoe NMpUMEHEHHE JJIEKTPOJIM3a: MOJIYyYEHUE TaJIOreHOB,

BOOpOJa, KHMCIIOpOJad, MEIOYHBIX MCTAJIJIOB U IJ.[GJ'IO‘-ICfI, a TAKKC AJIFIOMUHHA 3JICKTPOJIN30M
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pacijiaBoB M pacTBOPOB COEIMHEHUH 3THUX 3JeMEHTOB. lloHsATHE O TranbBaHOIUIACTHKE,
raJlbBaHOCTETUH, pa)UHUPOBAHUH IIBETHBIX METAJUIOB.

Jemoncmpayuu. PacTBopeHHE CEpHOW KHCIOTHI M aMMHAYHOM CEJNUTPBl M (QUKcAIUs
TEIUIOBBIX SIBJICHUHM MJI 3TUX IpoleccoB. B3anMoneicTBUsi pacTBOPOB COJISIHOW, CEPHOW WU
YKCYCHOM KHUCIIOT OJMHAKOBOM KOHIIEHTPAIlMA C OJMHAKOBBIMU KycOYKkaMH (TpaHyllaMu)
[IMHKA ¥ B3aUMOJICHCTBUE OJUHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, IIMHKA, Keje3a)
C pacTBOPOM COJISTHOW KHCJOTBI, KaK IPUMEP 3aBUCUMOCTH CKOPOCTU XUMUYECKUX PEAKIHMM OT
OpUpoabl BellecTB. B3aumopeiicTBue pacTBOpoB THOCYNb(aTa HATpHUs KOHLEHTpALUH U
TEMIIEpaTypbl C pPacTBOPOM CEPHOW KHUCIOThl. MOAENIUpOBaHUE «KHUIIALIETO  CIOS.
Hcnonp3oBaHue HEOPraHMYECKUX KaTalM3aTOpoB (Colled kene3a, HOAMIA Kaluus) W
NPUPOTHBIX OOBEKTOB, COAEpKAIIUX Karanasy (Chlpoe Msico, KapTodesb) IS pas3loKeHUs
MEepoKCHaa BoJopoaa. BzauMoaeicTBie IMHKA C COJSHOM KHUCJIOTOM HHUTpPATOM cepedpa, Kak
IpUMEPBl OKUCIIUTEIbHO-BOCCTAHOBUTENIBHON peakluil U peakuun ooMeHa. KoncrpyupoBanue
Mojenu diekTponausépa. BumeodparmMeHT C TPOMBIINUIEHHOW YCTAaHOBKU ISl TOJNYYCHHS
AITIOMUHUA.

Jlabopamopnsie onvimui. Vmoctpanus npasuia bepromie Ha MpakTHKE — MPOBEICHUE
peakiuii ¢ oOpa3oBaHHEM OCaJKa, Ta3a M BOJbL. [eTeporeHHBI KaTajau3 Ha MpUMepe
pasznoKeHHsT TEepOKCHAa BOJOpoAa B MPHUCYTCTBUM JAMOKcHAa MapraHina. CwenieHue
paBHoBecussi B cucreMe Fe’' + 3CNS™ > Fe(CNS);. HcmbiTanne WHIHKATOPAMH CPEIbI
pacTBOpPOB coJiel pa3iauyuHbIX TUMOB. OKHUCIUTENIbHO-BOCCTAHOBUTENIbHAS PEaKLUsi U PeaKus
oOMeHa Ha mpuMmepe B3auMoJieHcTBUS pacTBOpoB cyibdara meau(ll) c xenesom u pactBopom
IEJIOYH.

Ilpakmuueckaa paboma. PenieHue SKCIEPUMEHTAIBHBIX 3a7ad4 IO TeMe «XHUMHYECKast
peaxkuus».

BemecTBa U MX CBOMCTBA

Metanabl. ®usnyeckue CBONCTBA METAIOB, Kak (PYHKIUS UX CTpoeHus. JlelieHne MeTalioB
Ha TPYIIBI B TEXHUKE U XUMHH. XUMUYECKHE CBOMCTBA METAJJIOB U AJICKTPOXUMHUECCKUN Pl
HanpspkeHuil. [lonsTre o MeTamioTepmMun (ATIOMUHOTEPMUU, MAaTHUETEPMHUU U JP.).
Hemeranabl. buaropoanbie rasbl. Hemeramnsl kak okuciurend. Hemertamnel  kak
BOCCTaHOBUTENH. Psiy anexTpoorpuniatensuoct. HepTHBIC nau 61aropoanbie ra3sl. KucjaoTst
HeOpraHnvyecKkue M opraHuveckue. Kuciorsl ¢ TOYKH 3pEeHHUS ATOMHO-

MOJICKYJIAPHOI'O YUYCHHA. Kucnorel ¢ TOYKH 3pCHUA  TCOpUH BHGKTpOHHTHqCCKOﬁ
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quccouuanuu. KuciaoTsl ¢ TOUKU 3peHUs MPOTOHHOU Teopuu. OOIIMe XUMUYECKHE CBOMCTBA
kucnot. Kitaccudukaius Kucior.

OcHoBaHMSI HeOpraHuveckue M opranmveckme. OCHOBaHUS C TOYKH 3pPEHUS] ATOMHO-
MOJIEKYJIIpHOTO  yueHusa. OCHOBaHUA C TOYKM 3pPEHUS TEOPUH DIEKTPOJUTUYECKON
mucconnan. OCHOBaHUS C TOYKH 3pEHUS MPOTOHHOW Teopuu. Knaccudukaiums oCHOBaHMIA.
XUMHUYECKHE CBOMCTBA OPraHUYECKUX U HEOPTaHUUECKUX OCHOBAHUM.

AmdoTepHble COeIMHEHUS] HeOpraHuYeckue M opranumyeckme. Heopranuueckune
aM(OTepHBIE COEAMHEHUSA: OKCHABl WU THUIPOKCHIBI, — HUX CBOMCTBA U TOJy4YECHHE.
AMdoTepHbIC OpraHMYECKUE COCIUHECHHUS Ha MPUMEpPe aMHHOKHCIOT. [lenmTuibl U menTuaHas
CBSI3b.

Comu. Knaccudukamums comeit. XKEcTkocTs Boabl W crmocoObl e€¢ ycrpaHeHus. llepexon
KapOoHaTa B rUApOKapOoHaT B 00paTHO. OOIMKMe XUMHUIECKHUE CBOWCTBA COJICH.
Jemoncmpayuu. Komnekuuss MetawioB. Kosuiekuuss HemeTawioB. B3aumoneicTBue
KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MeNbl0. Bcemblllika TepMUTHOM cmecu. Bcembiiika
4épPHOro mnopoxa. BeITeCHEHHWE TaJIOr€HOB U3 WX pPACTBOPOB JAPYTMMHU TaJIOT€HAMH.
B3anmopneiicTBre MapoB KOHLEHTPUPOBAHHBIX PACTBOPOB COJITHOM KHUCIOTHI M aMMHaka
(«gpiM Oe3 orHs»). [lomyueHue amMMuaka ¥ HM3y4€HHE €ro CBOMCTB. Pasznmuunble ciydyau
B3aUMOJICMCTBUS PACTBOPOB COJIEW altOMUHUA CO MIE€N0Ybt0. [losyuyeHue *ECTKOW BOABI U
YCTpaHEHUE €€ )KECTKOCTH.

Jlabopamopnuie onvimpl. 1lonyuyeHue HEPaCTBOPUMOTO TUJIPOKCUIA U €r0 B3aUMOJEHCTBUE C
kucioToi. MccnenoBaHne KOHUEHTPUPOBAHHBIX PACTBOPOB COJISSHOM M YKCYCHOW KHCIOT
KareJIbHBIM METOJIOM IpH uX pa3baBineHun Boaoi. [lomydenue amdoTtepHoro ruapoxcuaa u
U3Yy4YEHHUE €ro CBOMCTB. IIpoBeeHne KaueCTBEHHBIX PEAKIIMHI 110 ONPEACIICHUIO COCTaBa COJIU.
Ilpakmuueckaa paboma. PemieHue SKCIEpPUMEHTAIBHBIX 3a7ad 1Mo TeMe «BemectBa U uX
CBOMCTBay.

XuMHS U COBPEeMEHHOE 0011eCTBO

IIpouszBoacTBo aMmMuaKka u MeTaHoJa. [[oHATHE O XUMUYECKOW TEXHOJIOTUH. XUMHUYECKUE
peakiuu B MPOU3BOJACTBE aMMHaKa U MeTaHoja. Obmas kimaccuduKkamoHHas XapaKTepuCTUKa
pEaKIMil CUHTE3a B MPOU3BOJCTBE 3TUX MPOAYKTOB. HayuHble NMPUHLMIIBL, JIEkKAIIUE B OCHOBE
MPOU3BOJICTBA aMMHAKa U MeTaHoJIa. CpaBHEHUE ATUX MPOU3BOICTB.

XuMHYecKasi TPAMOTHOCTh KAK KOMIIOHEHT 00mIeil KyJabTypbl 4esqoBeka. MapkupoBka
YIaKOBOYHBIX MAaTEpHAOB, JJEKTPOHUKM M OBITOBOM TEXHHMKH, HKOJIOTHYHOIO TOBApa,

IIPOJYKTOB IIUTAHHUSI, STUKETOK IO YXOAY 3a OJICKI0M.
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emoncmpayuu. Mozaenb NPpOMBINIUICHHON YCTAHOBKM IOJYYEHHs CEpHOM KUCIOTHL. Mozeib

KOJIOHHBI CUHTC3a aMMHaKa. BI/II[eO(bpaFMeHTBI u cnafmm 0 CTENEHHU AKOJOTHYCCKOM YMCTOTHI

TOBapa.

ﬂaﬁopamopnbw Oonblmbl. HSY‘I@HI/IG MAapKHPOBOK pa3IMYHBIX BHAOB IIPOMBIIIJICHHBIX M

IMPOAOBOJILCTBCHHBIX TOBAPOB.

II1. TeMmaTHYecKoOe IIAHUPOBAHM e

10 xiacc
Ne HanmenoBanue Mopayinew, KomanuectBo [IpakTueckue
paszena, pa3zenoB, TeM 4acoB paboThI
MOYJIA,
1. [Tpenmer OpPraHNYECKOU 3
xumun. Teopus cTpoeHuUs
2. VYrieBonopoasl u ux 12
3. Wéﬁ‘é‘ﬁﬁﬁ“ R 51 14 [IpakTudeckas
a30TOCOJEpKALIUE pabota Nel
4. Opranuyeckass XUMHUS U 5 [IpakTuyeckas
0011ecTBO pabota Ne2
Hroro 34 2
11 knacc
Ne HaumenoBanue Mopayinew, Konnuectso [IpakTrueckue
pasnena, paszaeios, TeM yacoB paboTHI
MO YJIA,
1. Crtpoenue BemiecTBa 9
2. XUMHUYECKUE PEAKLIUN 12 [IpakTrueckas
pabora Nel
3. BemecTBa u ux cBoncTBa 9 [IpakTrueckas
paboTa Ne2
4. XuMUS M COBPEMEHHOE 3
€CTBO
TOI'O 33 2
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