MyHuuunajabHoe KazeHHoe 00meodpasoBaTe/ibHOE YUpexKIeHHe
«JledstzkbeBeKkas cpeaHss 00meo0dpa3oBaTe/ibHAS IKOIA»

PACCMOTPEHA [TPUHSATA YTBEPXJIEHA

na 3aceganuu IIIMO yuuteneid  Ha 3acelaHun [Tpukaszom No _/g//j
[PEAMETOB [Tenaroruueckoro Coperta ot «d5 » OF 2(’)%1 :
eCTeCTBeHHOHa)"-lHOFO LMKJIa [Ipotokon Ne 7 JlnpexkTop wKoabl: /77
ITpotokon Ne or« 25 » 4P 204/ . H.B. I'onuaposa J

or« 23 » DL 204/ .

PABOYAS ITPOI'PAMMA
IO YYHEBHOMY IIPEJIMETY
XUMHUH
(yruay0J1eHHbII YPOBEHDb)

10 — 11 kaacenl

CocraBuTe/IH:

3ybkosa B.B. yuHuTeIb OHOJIOTMU U XHUMHH
BbICLLIECH KaTeropuu

JIEBSA’KBE - 2021



IlosicHuTeIbLHAS 3aMHCKA

Pabouas nmporpamma no xumuu (yriyoneHaoro yposus) st 10-11 ximaccoB pa3paborana
B cootBercTBUU ¢ PI'OC COO, OOIT COO MKOY «JlebsmxbeBcKasi cpeaHsisi 00meoopazoBa
TeJIbHas IIKOJIa», C y4€TOM aBTOpcKo rporpamMmbl B.B. Jlynuna no xumuun s 10-11 knaccos,
YMK nonx B.B. Jlynuna.

N3yuenne xumun B 10 - 11 xnaccax npuszBaHo 00ecneqnTh:

— (QopmHpoBaHUE CHCTEMbl XUMHUECKIX 3HAHUH KaK KOMIIOHEHTA €CTeCTBEHHOHAYIHOM
KapTUHBl MUDA;

— Ppa3BUTHE JUYHOCTH O0OYYAIOLIMXCS, UX HMHTEUIEKTYyaJlbHOE U HPAaBCTBEHHOE
COBEPIICHCTBOBAaHKE, (POPMUPOBAHNE Y HUX T'YMAHUCTUYECKHX OTHOIIEHUN U IKOJIOTUYECKI
11e7IeCO00pa3HOTO MOBEICHUS B OBITY U TPYJOBOM NEATEIHLHOCTH,

— BBIPa0OTKY y oOydaroluxcs MOHUMaHus 00IIECTBEHHOM NOTPeOHOCTH B Pa3BUTUHU
XMMHH, a TaKke GOpMUPOBAaHNE Y HUX OTHOILIEHUS K XUMUHU KaK BO3MOKHOU 00JacT OyayIiei
MIPaKTUYECKON JESITeTbHOCTH;

— (opmupoBaHue ymeHUN 0€30MMaCHOTO 0OpaIeHHs C BEIECTBAMH, UCTIOIh3YEMBbIMH B
MOBCEAHEBHOM KU3HU

ey n3ydeHNs1 XMMHUH B CPETHEN LIKOJIE

1. ®opMupoBaHUEe yMEHUS BUIETh U MOHUMATh LEHHOCTh 00pa30oBaHUsl, 3HAUUMOCTb
XMUMHYECKOTO 3HAHUS U1 KaXXIO0ro YeloBeKa, HE3aBUCUMO OT ero npodeccruoHalbHON
NeSITeIbHOCTH.

2. ®opMUpOBAHHE YMEHUS pa3nuyaTh (aKThl U OLIEHKH, CPABHUBATH OLICHOYHbIE
BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPUSIMU OLIEHOK U CBS3b KPUTEPUEB C OIMPE/ICTICHHON
CUCTEMOM IIEHHOCTEH, POpMyIUPOBATh U 0O0CHOBBIBATH COOCTBEHHYIO MO3HUITHIO.

3. ®opMupoBaHUE IEIIOCTHOTO MPEICTABICHUS O MUPE U POJIU XUMUU B CO3/IaHUU
COBPEMEHHOM €CTeCTBEHHOHAYYHOU KapTUHBI MUPA; YMEHUSI 00BACHATH OOBEKTHI U IPOLIECCHI
OKpYXaroIen JeHCTBUTEILHOCTH (IPUPOIHON, COIIMAIBHON, KYJIbTYPHOUM, TEXHUUECKOU CpPEIbl),
WCIOJIBb3YS JJISl 3TOT0 XMMHUYECKHE 3HAHMUSL.

4. IIpuoOpeteHue oOmnbITa pa3HOOOPA3HON AESITETbHOCTH, ONbITA IO3HAHUS U
CaMOTIO3HAHUS; KIIIOYEBBIX HABBIKOB, UMEIOLIUX YHUBEPCAIbHOE 3HAYCHHE TSl PA3TUYHbIX
BHJIOB
JeSITeNbHOCTH (HABBIKOB PEIICHUS TPOOJIeM, TPUHATHS PEIICHUH, MMOUCKa, aHAIIW3A U
00paboTku nHGOpMaIIMU, KOMMYHHKATHBHBIX HAaBBIKOB, HABBIKOB U3MEPEHUI, HABHIKOB
COTPYJHHYECTBA, HABBIKOB O€30M1aCHOTO OOpaIeHHs C BEIECTBAMH B MOBCEIHEBHON
KU3HN).

B yue6nom mnane MKOY «JlebsxbeBckast cpeiHsisi o01eo0pa3oBarenbHas KoJIa» Ha
u3yueHue XuMuu (yriayoneHHoro ypoBHs) npegycmorpeno: 10 knace - 102 yaca (yrimyOneHHbIH
ypoBeHb), 3 yaca B Hezemo. 11 kiace - 99 yacos (yriiyOneHHBINH ypOBEHb), 3 yaca B HEZEIIIO.
O0miee yncno yuyeOHBIX yacoB 3a 2 roja ooyuenus cocrasiuser 201 yac.

IInanupyemMble pe3yJbTaThbl 0CBOCHHS Y4eOHOIO0 NMpeaMeTa



JIMYHOCTHBIE PEe3VIbTAThI

JInuHOCTHBIE Pe3y/IbTAThI B c(pepe OTHOLIEHHIT 00yuarommXxcs K cede, K CBOeMY 310POBbIO,
K IO3HAHUIO ce0s:
- OpUCHTal A 06yqa101111/1xc;1 Ha OOCTMIKCHUC JIMYHOI'O CHACThA, pCaIM3allui0 IO3UTHBHBIX

KU3HECHHBIX TICPCIEKTUB, WHHUIIMATHBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEICIICHUIO, CIOCOOHOCTh CTaBHUTh LM U CTPOUTH )KU3HCHHBIE TUIAHBI,

— TFOTOBHOCTb U CHOCOOHOCTh OOECHEUUTh ce0€ U CBOUM OJM3KUM JIOCTOMHYIO JKU3Hb B
MPOLECCE CaMOCTOSATENbHOM, TBOPUYECKON U OTBETCTBEHHOM JEATEIbHOCTH;

- TOTOBHOCTh M CIHOCOOHOCTh OOy4YalIUXCS K OTCTaWBaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHUS, TOTOBHOCTh M CIIOCOOHOCTH BBIPaOATHIBATH COOCTBEHHYIO MO3HIIHIO IO
OTHOIICHUIO K OOIIECTBEHHO-TIOJMTHYECKAM COOBITHSIM TPONIIOTO W HACTOSIIETO Ha OCHOBE
OCO3HAHUS U OCMBICJICHUS NCTOPUH, TyXOBHBIX IICHHOCTEH M TOCTHIKEHUI HAIICH CTPaHbI;

- TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOIIUXCS K CaMOPa3BUTHIO U CAMOBOCIIMTAHHUIO B
COOTBETCTBHUU C OOIICUSIIOBEYCCKUMHU IICHHOCTSIMH U HjAeaJaMH TPakJaHCKOTO OOIIecTBa,
MOTPEeOHOCTh B (DM3MYECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHATHIX CIHOPTHBHO-03JI0POBUTEILHOM
JIEATEBHOCTRIO;

- NMPUHATAE W pean3alus I[IEeHHOCTEeH 37J0poBOTO M Oe3omacHOro obpasza KHU3HH,
OepekHOe, OTBETCTBEHHOEC M KOMIICTCHTHOE OTHOIICHHE K COOCTBEHHOMY (U3WYECKOMY H
TICUXO0JIOTUIECKOMY 3JI0POBBIO;

- HETIPUATHE BPEIHBIX MTPUBBIYCK: KYPEHHUS, YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTHKOB.

JIMYHOCTHBIE pe3yJbTaThl B cepe oTHOMIEHUH oOy4darommxcss kK Poccnu kak k Poaune
(OTeuecTBY):
— poccuiicKkasi WIEHTUYHOCTh, CIMIOCOOHOCTh K OCO3HAHUIO POCCHICKON HIEHTUYHOCTH B

MOJIUKYJIbTYPHOM ~ COLIMYME€, YYBCTBO NPHUYACTHOCTH K HCTOPUKO-KYJIBTYPHOUW OOIIHOCTH
poccuiickoro Hapoaa u cynb0e Poccum, maTtpuoTH3M, TOTOBHOCTh K CIy)KeHHIO OTEUYECTBY, €ro
3allNTE;

— YBaXEHUE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH nepen PoauHo#, ropnoctu 3a
CBOM Kpail, cBorwo Poauny, mnponuioe M HacToslee MHOIOHAMOHAIBHOTO Hapoaa Poccum,
YBaXEHHUE K TOCYJITapCTBEHHBIM CHMBOJIaM (Tep0, duiar, THMH);

— dbopMHpOBaHHE YBaXKEHHsI K PYCCKOMY SI3bIKy KaK TOCYJapCTBEHHOMY  SI3BIKY
Poccuiickoit ®@epepauuu, SBISAIOIIEMYCS OCHOBOW PpPOCCUHMCKOM HAEHTHYHOCTH U TJIABHBIM
(hakTOpOM HAIMOHAIHHOTO CAMOOIPEICICHNUS;

— BOCIIUTaHHE YBAaXEHUS K KyIbType, s3bIKaM, TpPAAuLIMsIM U OObUasM HapOJIOB,
npoxuBatomux B Poccuiickoit denepanuu.

JIlnyHocTHBIE pe3yJibTaThl B cepe OTHOIIEHUI 00yUalommXxcsi K 3aKOHY, FTOCYIapcTBY U K
rPaXKIaHCKOMY 001eCTBY:

- TPaXXIAHCTBEHHOCTh, TPaXKJIAHCKash TMO3WIMS AKTUBHOTO W OTBETCTBEHHOTO 4JIEHA
pOCCHIICKOTO OOIIEeCTBA, OCO3HAIONIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa U 0OSI3aHHOCTH,
YBXKAIOIIETO 3aKOH U MPABOIMOPSIOK, OCO3HAHHO MPUHHUMAIOIIIETO TPAIUIIMOHHbBIE HAIIMOHAIIbHBIE
1 o0levenoBeyeckue T'yMaHUCTHUECKUE U JIEMOKPAaTUYECKHE IIEHHOCTH, TOTOBOTO K YYacTHIO B
OOIIECCTBEHHOM JKU3HH;

— MpU3HAHUE HEOTUYY)KJIA€MOCTH OCHOBHBIX TMpaB U CBOOOJ YeIOBEKa, KOTOpHIE
MIPUHAJUICKAT KOKJIOMY OT POXKACHUS, TOTOBHOCTh K OCYIIIECTBICHHUIO COOCTBEHHBIX MPaB U CBOOO
0e3 HapylleHHs] MpaB W CBOOOJ IPYTHX JHI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC MpaBa U
CBOOOJBI YENOBEKA M TpakJaHWHA COTJIACHO OOIUIENpPU3HAHHBIM MPHHIKUIIAM M HOPMaM



MEKyHapOJHOrO IpaBa u B coorBeTcTBUU ¢ KoHcTuTynmen Poccuiickot denepanuu, npaBosas u
[IOJIMTUYECKAsi TPAMOTHOCTD;

- MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3sBUTHS HAayKd U
OOIIECTBEHHON TPAKTHUKH, OCHOBAaHHOE Ha JAUAJIOTe KYyJIbTYp, a TakXKe pa3iuyHblX (opMm
OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;

— MHTEPUOPHU3ALUS LIEHHOCTEN IEMOKDPAaTUH U COLMAIBHOM COJIMJIAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PETYJIMPOBAHHUIO OTHOLIEHUH B I'PYIIIE WIM COLUUAIBHON OpraHu3allty;

— TFOTOBHOCTh OOYy4arOIIMXCd K KOHCTPYKTHMBHOMY YYacTHIO B MPUHSATUU pEILIECHUH,
3aTparuBarOIllMX HMX IMpaBa M HHTEPEChl, B TOM YHCJIE B DPA3JIMYHBIX (Popmax OOILIECTBEHHOU
CaMOOpraHU3alluM, CaMOYIIPABIICHHSI, OOLECTBEHHO 3HAYMMOM JeATEIbHOCTH;

— MIPUBEPKEHHOCTh MJIEIM HHTEpHALMOHANU3Ma, APYKObI, paBEHCTBA, B3aMMOIIOMOIIH
Hapo/JI0B; BOCIIMTAHUE YBAKUTEIBHOTO OTHOLIECHUS K HAITMOHAJIBHOMY JIOCT

— JOCTOMHCTBY JIIOJIEN, UX YYBCTBAM, PEJIUTHO3HBIM YOCKIEHUSAM;

— TOTOBHOCTh OOYYaromMXCsl NMPOTHUBOCTOSTh HIECOJOTHMH SKCTPEMH3Ma, HaIMOHAIN3Ma,
KceHo(oOuM; KOPpYILUUHU; JAUCKPUMHUHALMK 10 COLHUAJIbHBIM, PEJIUTHO3HBIM, PacoBbIM,
HallMOHAJIBHBIM IPU3HAKAM U JIPYTUM HETaTUBHBIM COLMATIBHBIM SIBJICHUSM.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00y4AIOIIUXCS € OKPY/KAIOIIMMH JTIOAbMH:
— HPABCTBEHHOE CO3HAHME M TIIOBEJECHHUE HAa OCHOBE YCBOEHHs OOIIEUEIOBEUECKUX

[IEHHOCTEH, TOJIPAHTHOTO CO3HAHUS W TOBEJEHUS B TMOJUKYIBTYPHOM MHpPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JHAJIOT C APYTMMH JIOJAbMH, TOCTUraTh B HEM B3aWMOIOHHUMAaHUS, HAXOIHUTh
oOurue eIy U COTPYIHUYATh JUIsl UX JOCTHKECHHUS,

— MPUHATHE  TYMAaHUCTHUYECKUX  IICHHOCTEH,  OCO3HAHHOE,  YBAXKUTEIbHOE U
no0OpoxenaTenbHOe OTHOIICHHUE K JPYTOMY YEJIOBEKY, €T0 MHEHHIO, MUPOBO33PEHHUIO;

— CIOCOOHOCTH K COMEPEKMBAHUIO U (OPMUPOBAHUE TO3UTUBHOTO OTHOIIECHUS K JIIOJISIM, B
TOM 4YHCII€ K JIULaM C OTPaHUYECHHBIMH BO3MOKHOCTSIMH 3[I0pPOBbSl U MHBaIuAaM; OepeikHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIICHHE K (PU3NYECKOMY M IICHXOJIOTHUYECKOMY 3/I0POBBIO
JPYTUX JI0JIeH, yMEHUE OKa3bIBaTh MEPBYIO MOMOIIIb;

— (dbopMHpoBaHHE BBIPHKXEHHONW B IMOBEJACHWU HPABCTBEHHOI MMO3UIMU, B TOM YHUCIIE
CIIOCOOHOCTH K CO3HATEIbHOMY BBIOODPY /100pa, HPAaBCTBEHHOTO CO3HAHUS M MOBEACHUS HAa OCHOBE
YCBOGHMSI ~ OOIIEUETOBEYECKUX I[IEHHOCTEH W  HPABCTBEHHBIX YYBCTB  (YECTH, JIOJra,
CIPaBEUTMBOCTH, MUJIOCEPIUS U IPYXKEI00us);

— pa3BUTHE KOMIIETEHLUH COTPYAHHYECTBA CO CBEPCTHUKAMHU, JETbMH MJIAJIIIETO
BO3pacTa, B3pOCIbIMU B 00pa3oBaTelbHOM, OOIIECTBEHHO IOJIE3HON, y4eOHO-UCCIEeI0BATENbCKOM,
MPOEKTHOM M IPYTUX BUIAX JAESITEIbHOCTH.

JInuHoCTHBIE pe3yJbTaThl B c(epe OTHOMIECHHH 00Y4YalOIIMXCHA K OKPYAKAIOIEMYy MHPY,
JKMBO NPUPOJE, XyA0KECTBEHHOH KYJIbType:

- MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO  Da3BUTHS  HAYKH,
3HAYMMOCTH HAyKH, TOTOBHOCTb K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BIIAJCHUE NOCTOBEPHOU
uHpopManuei o MepeloBBIX JOCTHKEHHSIX M OTKPBITUSX MHPOBOH M OTEUECTBEHHOM HAayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpONUCTBE MUpPa U OOIIECTBa;

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM 4YHCIE CcamMooOpa30BaHUIO, Ha
MPOTSHKEHUH BCEH KU3HM; CO3HATEIbHOE OTHOIIEHUE K HETIPEPhIBHOMY 00Pa30BaHHIO KaK YCIOBUIO
yCIEIHOM npodecCHOHANIBbHON 1 00IECTBEHHOM JeITeNbHOCTH;



— JKOJIOTHYECKAsi KYJIbTypa, OCpPEe)KHOE OTHOIICHUS K POJHOW 3eMjie, MPHPOTHBIM
60FaTCTBaM POCCI/II/I nu MI/Ipa, IIOHUMAHHUC BJIMAHUS COIIHUAJIBHO-5KOHOMUHUYCCKUX HpOL[eCCOB Ha
COCTOSIHUE MPHUPOJHONH W COLMAIBLHOW Cpellbl, OTBETCTBEHHOCTh 3a COCTOSIHUE MPUPOIHBIX
pecprOB; YMCHI/IH 1N HABBLIKU pa3YMHOFO HpI/IpOI[OHOJILSOBaHI/ISI, HeTepHI/IMOe OTHOIIICHHUC K
NEUCTBUSAM, TPUHOCALIUM BpPEI SKOJOTUHU; MPUOOPETEHHE OIbITAa 3KOJOr0-HaIllPaBJIEHHOU
NEATEILHOCTH;

- ACTETUYECKOE OTHOIIEHUS K MHPY, TOTOBHOCTb K JCTETHYECKOMY OOYCTpONCTBY
cOOCTBEHHOTO OBITA.

JIMYHOCTHBIE pe3yJjbTaThbl B C(])epe OTHOIIEHUH oﬁyqaloumxca K CEMbEC U pPOAUTEIAM, B
TOM 4YHCJI€ MOAr0TOBKA K CEMEHHOM JKM3HU:
- OTBCTCTBCHHOC OTHOIICHHWEC K CO3OaHWI0O CEMbU Ha OCHOBC OCO3HAHHOI'O IPUHATUSA

IICHHOCTEH CEMEHHOM KHU3HU,
- MOJIOKUTETBHBI  00pa3  CeMbH, pOJMUTENbCTBA (OTIOBCTBA W  MAaTEPUHCTBA),
WHTEPUOPU3AIUS TPAAUIIMOHHBIX CEMENHBIX IIEHHOCTEH.

JIMYHOCTHBIE pe3yJbTaTbl B cdepe OTHOWIEHMS O0y4YawIIMXCAd K Tpyay, B cdepe
COLMATbHO-IKOHOMUYECKUX OTHOIICHUI:
— yBaXKeHHE KO BceM (opmaM COOCTBEHHOCTH, TOTOBHOCTh K 3allUTe CBOEH

COOCTBEHHOCTH,

- OCO3HAHHBIN BBIOOD Oymymiel mpodeccun Kak MyTh U CIOCO0 peanu3anu COOCTBEHHBIX
KU3HEHHBIX TUIaHOB;

— TOTOBHOCTh OOy4aroummxcsi K TPyAOBOHl MpodeccuoHaNbHON JesATeNbHOCTH KaK K
BO3MOXXHOCTM  y4aCTHUSi B  pEIIEHUWU  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYJapPCTBEHHBIX,
00IIeHAIIMOHATBHBIX TTPOOJIEM;

— MOTPEeOHOCTh TPYAUTHCS, YBAXKEHUE K TPYLY U JIOASIM TPyHa, TPYAOBBIM JOCTHKEHUSM,
I0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOILIEHHWE K pasHbIM BHJAM TPYJIOBOM
NesITeNIbHOCTH;

— TFOTOBHOCTh K CaMOOOCTY)XKMBaHHIO, BKJIIOYas OOy4yeHHE M BBHINOJHEHHE JIOMAIIHUX
00s3aHHOCTEIA.

JIMYHOCTHBIE pe3yJbTaTbl B cdepe (PU3NYECKOro, NMCHUXO0JOTHYECKOro, COLUHAJIBHOIO H
aKaJIeMH4eCKOro 0,1aronoay4usi 00y4arommxcs:
— ¢buznueckoe, SMOIMOHAJIBHO-TICUXO0JIOTUYECKOE, COIIMAIbHOE Onmaromnosny4ue

oOyuaronuxcs B JKU3HM 0Opa3oBaTeNbHOM OpraHu3alH, OUIYIIEHHE AeTbMU O€30MacHOCTU H
TICUXOJIOTHYECKOro KoMpopTa, nHGPOPMAITMOHHON 0€30MIaCHOCTH.

MeTanpeaMeTHbIe Pe3yabTAThI:

1) ymeHHe caMOCTOSITENbHO ONPENENATh LN JAEATENBHOCTH U COCTABIATH IJIAHbI
JESTEIBHOCTH;  CaMOCTOSITENIbHO — OCYLLECTBJISTb, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH
JESITEIbHOCTD; UCIIOJIB30BATh BCE BO3MOYKHBIE PECYPCHI ISl JOCTUKEHHS MOCTaBJICHHBIX LENeH
U peai3alliy IJIaHOB JEATEIbHOCTH; BBIOMPATh YCIECUIHbIE CTPATEIMU B PA3IMUHBIX CUTYAIHSX;

2) yMeHHe NMPOIYKTUBHO OOIIaThCs M B3aUMOJECHCTBOBATH B MPOLIECCE COBMECTHOM
JEeATeNbHOCTH, YUUTHIBATh MO3ULIUU APYIHX YUACTHUKOB JIEATEILHOCTH, 3PPEKTUBHO
pasperiatb KOH(JIUKTHI;

3) BiajeHMe HaBBIKaMU MT03HABATEIbHOM, yueOHO-HCCIEI0BATEIbCKON U MPOEKTHON



JeATeIbHOCTH, HaBBIKaMU pa3pelieHust MpooIeM; ClioCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEJIBHOMY ITOMCKY METOJOB PELICHUs MPaKTUYECKUX 3a]ad, MIPUMEHEHUIO pa3IMYHbIX
METO/I0B IIO3HAHMS,

4) TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITENIBHON HH(OPMAIIMOHHO-TIO3HABATEILHON
JEeATeIbHOCTH, BIIAJICHAE HABBIKAMH TIOJIYYEHHUS HEOOXO0MMOM HH(POpPMAIIUH U3 CIoBapen
pa3HBIX THIIOB, yMEHHE OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX WH(POPMAIMH, KPUTHUECKH
OILICHUBATh U MHTEPIIPETUPOBATH HHPOPMAIIUIO, ITOTyJaeMYIO U3 Pa3IMYHBIX HCTOUHHKOB;

5) yMeHuHe UCT0Ib30BaTh CPEICTBA HH(POPMAITMOHHBIX © KOMMYHHKAIIHOHHBIX
texHosorui (nanee — WKT) B pemieHnr KOTHUTUBHBIX, KOMMYHUKaTUBHBIX U
OpraHM3alMOHHBIX 33aJa4 ¢ cOONMI0AeHNEM TpeOOBaHUI SPrOHOMMKH, TEXHUKHU
0€30MacCHOCTH, TUTHEHBI, PECYpCOCOEpEKEHNs, TPABOBBIX U ATUUECKUX HOPM, HOPM
MH(POPMAITMOHHOM 06€30MacHOCTH;

6) yMeHHE ONpeeNATh Ha3HaUeHHE U (QYHKIUHU Pa3JINYHBIX COLUAIBHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITEJIbHO OLIEHWBAaTh U MPUHUMATh pELIEHUs, ONpEeeIIdIoIne
CTpaTEeruio MOBEJEHUS, C YYETOM IPaKJAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

8) BiajeHue A3bIKOBBIMHM CPEICTBAMU - YMEHHE SICHO, JIOTMYHO M TOYHO M3J1araTh CBOIO
TOYKY 3pEHUS, UCIIOIb30BaTh a/IEKBATHHIE SI3bIKOBBIE CPEJICTBA;

9) BnaneHue HaBBIKAMH II03HABATEIbHOW pe(IEeKCHH KaK OCO3HaHUS COBEpIIaeMbIX
NeUCTBUI U MBICIUTENBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUI, IPAHUL] CBOETO 3HAHUS U
HE3HaHU, HOBBIX ITO3HABATENBHBIX 337a4 U CPEACTB UX JTOCTHKEHUS

IIpenmeTHble pe3yJibTaThI.

Xumus (Yriay0JeHHbI YPOBEHbD)
BbInyCKHUK HA Yri1y0JIeHHOM YPOBHE HAYUYMTCS:

BbInyCKHUK HA Yri1y0JIeHHOM YPOBHE HAYUYMTCS:

—  pacKpbIBaTh Ha MPUMEPAX POJIb XUMHUH B (OPMHUPOBAHUHN COBPEMEHHON HAYYHOU
KapTUHBI MUpA U B IPAKTUYECKON AEITEIbHOCTH YeJI0BEKa, B3AUMOCBS3b MKy XUMUEH U
JIPYTUMHU €CTECTBEHHBIMU HAayKaMH;

—  WUIIOCTPUPOBATH HA MMPUMEPAX CTAHOBJICHUE U IBOJIOLUIO OPraHMYeCKON XUMHUU
KaK HayK{ Ha Pa3IMYHBIX HICTOPUUYECKUX dTalax €€ Pa3BUTHS;

—  yCTaHaBJIMBATh NPUYUHHO-CJIEICTBEHHBIE CBSA3U MEXKIY CTPOCHUEM aTOMOB
XUMHUYECKUX JIEMEHTOB U MEPHOJUUECKUM U3MEHEHUEM CBONCTB XUMUYECKUX AJIIEMEHTOB U HX
COEIMHEHUI B COOTBETCTBHUH C MOJIOKEHUEM XUMHYECKUX 3JIEMEHTOB B MEPHOINYECKON
CUCTEME;

—  aHaM3MPOBATH COCTAB, CTPOCHHUE U CBOMCTBA BEUIECTB, IPUMEHSS MTOJIOKEHUS
OCHOBHBIX XUMUYECKUX TEOPUI: XUMUYECKOTO CTPOCHHS OPTaHUUECKUX COECIMHEHUN
A.M. byrnepoBa, cTpoeHHs aTOMa, XUMUYECKON CBA3H, JIEKTPOIUTHUECKOHN TUCCOLMALIUN
KHCJIOT U OCHOBAHMI; yCTaHABIIMBATh TPUYMHHO-CIIE/ICTBEHHBIE CBSI3U MEXK/y CBOMCTBaMU
BEILIECTBA U €T0 COCTABOM U CTPOCHHEM;

—  NPUMEHSTH MPABUIIA CUCTEMATHUYECKOW MEKIYHAPOIHON HOMEHKIATYPhl Kak
CpeICTBa pa3NUYCHUs U UICHTH(PHUKAIIUN BEIIECTB [0 UX COCTABY U CTPOCHUIO;

—  COCTaBIIATh MOJIEKYJISIPHBIC U CTPYKTYpHBIE POPMYIIBI HEOPTAaHUUECKUX H



OpPraHUYeCcKUX BEUIECTB KaK HOCUTENIEeH MHPOPMALIMN O CTPOCHUH BEUIECTBA, €r0 CBOMCTBAX U
IIPUHAIIEKHOCTH K OIIPEIETIEHHOMY KJIACCy COEANHEHMI;

—  OOBACHATH MPUPOY U CIOCOOBI 0Opa30BaAHMS XUMUYECKOW CBSI3U: KOBAJIGHTHOM
(moJIApHOM, HEMOSPHOM ), HOHHOM, METAJTMYECKOM, BOJIOPOIHOM — € LEIBIO OIIPEIETICHUS
XHUMHYECKON aKTUBHOCTH BEIIIECTB;

—  XapakTepu30BaTh PU3NICCKUE CBOWCTBA HEOPTAHWMICCKUX U OPTraHUICCKUX
BEIIECTB M YCTAHABIIMBATH 3aBUCUMOCTh (DU3HMUECKUX CBOMCTB BEHIECTB OT THITA
KPUCTAJUIMYECKOM PEIIETKH;

—  XapakTepu30BaTh 3aKOHOMEPHOCTH B U3MECHEHUU XUMUYCCKUX CBOMCTB MIPOCTHIX
BEIIECTB, BOJIOPOJIHBIX COCTMHEHUH, BRICIIIMX OKCHJIOB ¥ THIPOKCHIOB;

—  TPHUBOJUTH MPUMEPHI XUMHUYECKUX PEAKITUH, PACKPBIBAIOIINX XapPAKTEPHBIC
XAMUYECKHAE CBOMCTBAa HEOPTaHUYECKUX M OPraHMIECKUX BEIIECTB M3YUYEHHBIX KIIACCOB C IIEIBIO
WX HACHTU(PUKALUHA U OOBSICHEHUS 00JIaCTH TPUMEHEHNS,

—  OTPENeNATh MEXaHW3M PEaKIUU B 3aBUCHMOCTH OT YCJIIOBHH IMPOBEICHUS PEAKIIHH
Y TIPOTHO3MPOBATH BO3MOXXHOCTH MPOTEKAHUS XUMHUECKUX PEaKIIuii Ha OCHOBE THITA
XHUMHYECKOH CBSI3HM M aKTHBHOCTH PEarcHTOB;

—  yCTaHaBJMBaTh 3aBUCUMOCTb PEaKIIMOHHOW CIOCOOHOCTH OPTaHUYECKUX
COEIMHEHUH OT XapaKTepa B3aUMHOIO BIIUSHUS aTOMOB B MOJIEKYJIaX C LEIbI0
MIPOTHO3UPOBAHUS TIPOAYKTOB PEAKITUH;

—  yCTaHaBJIMBATh 3aBHCHMOCTH CKOPOCTH XHMHUYECKOHN PEaKIIMH U CMEIICHUS
XMUMHYECKOTO PAaBHOBECHS OT Pa3NIMYHbIX (DAKTOPOB C IENbI0 OMPEEICHUS ONTUMAIIbHBIX
YCIIOBUN MPOTEKAHUSI XUMUYECKUX MPOIIECCOB;

—  yCTaHaBJIMBaTh T€HETUYECKYIO CBSI3b MEX/y KJIaCCaMU HEOPTraHUYECKUX U
OpPraHUYECKUX BEIIECTB ISl 000CHOBaHMS MPUHIIUIHAIBHON BO3MOXKHOCTH MOJTy4EHUS
HEOPraHMYECKUX U OPraHWYeCKUX COCIMHEHUH 3aJaHHOTO COCTaBa U CTPOCHUS;

—  moAOUpAaTh peareHThl, YCIOBUS U ONPEENIATh MPOIYKThI PEAKIIHii, TO3BOISIOMINX
peain3oBaTh 1a00PATOPHBIE U MTPOMBIIIJICHHbIE CLIOCOOBI MOTYYSHHS BAXKHEUIITNX
HEOPraHUYECKUX U OPraHuYeCKHX BELIECTB;

—  ONpENeNATh XapakTep Cpe/bl B pe3yibTaTe IUAPOJIN3a HEOPraHUUECKUX U
OpPraHMYECKUX BEIIECTB U MPUBOJUTH MIPUMEPBI THAPOJIN3A BEIIECTB B IOBCEIHEBHOM JKU3HU
4eloBeKa, OMOJOrn4ecKuX 0OMEHHBIX MPOIECCaxX U MPOMBIIUICHHOCTH;

—  TPUBOJUTH MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI B PUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HEIEATEIIbHOCTH OPraHU3MOB;

—  000CHOBBIBATh MPAKTHUUYECKOE MCIOIH30BAaHHE HEOPTAaHMUECKUX H OPraHUYECKUX
BEIIECTB U MX PEaKIHii B TPOMBIIIJICHHOCTH U OBITY;

—  BBINOJHATH XUMUYECKUI IKCTIEPUMEHT 10 PACIO3HABAHUIO U MOTYYCHHIO
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB, OTHOCAIIUXCSA K Pa3TUYHBIM KJaccaM COEIMHEHUH,
B COOTBETCTBUU C MPaBUIIAMH U MIpHeMaMH 0€30TacHON PabOThl C XUMUYECKUMH BEIIECTBAMU U
1a00paTOPHBIM 000PYIOBAaHUEM;

—  TPOBOAMTH pacyueThl Ha OCHOBE XUMHUUYECKUX (POPMYIN U ypaBHEHUN peaKIuil:
HaX0XJICHUE MOJIEKYIIIPHOUN (OpMYIIBl OPTaHUYECKOTO BEIIECTBA 110 €0 MIIOTHOCTH U
MacCOBBIM JIOJISIM DJIEMEHTOB, BXOISAIIUX B €0 COCTaB, WM MO MPOAYKTaM CTOPAHHUS, PACUETHI
MacCOBOM JIOJHU (MacChl) XUMHUYECKOTO COSTUHEHUS] B CMECH;, pPacueThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MTPOYKTOB PEAKIIUH, €CIIH OJJHO U3 BEUIECTB IaHO B M30BITKE (MMeeT
MIPUMECH ); PacueThl MaCCOBOW MJIM OOBEMHOM JI0JIM BHIXO/1a MIPOYKTa PEAKIIUH OT
TEOPETUYECKH BO3MOXHOTO; pAacUeThl TETJIOBOTO dPQeKTa peakiuu; pacueTbl 00bEMHBIX



OTHOIIEHUH ra30B IIPU XUMHUUYECKUX PEAKLUAX; pacdeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
IIPOJIyKTa peaKkluy, €CJIM OJTHO U3 BEILIECTB JaHO B BUJIE PACTBOPA C OIIPEIEICHHON MacCOBOM
JI0JIEf paCTBOPEHHOTO BEILIECTBA;

—  HCIOJIb30BaTh METO/Ibl HAYYHOT'O O3HAHUS: aHAJIU3, CHHTE3, MOJIEJIMPOBAaHHUE
XMUMHMUYECKUX MPOLECCOB U ABJIEHUIN — IPU PELLIEHUHN Y4eOHO-HCCIeA0BATEIbCKUX 3a/1a4 110
M3Y4EHHIO CBOMCTB, CHOCOOOB IMOJIy4EHUS U PacllO3HABAHUS OPIraHUYECKUX BEILECTB;

—  BJAJETh IpaBWJIaMU O€30MACHOTO OOpAIEHUS C €AKUMHU, TOPIOYUMHU U
TOKCUYHBIMU BEUIECTBAMM, CPEICTBAMU OBITOBOM XUMUU;

—  OCYHIECTBJIATH MOMCK XMMHUYECKOW HH(POPMALINH 110 HA3BAHUSIM,
UJEHTU(PUKATOpPaAM, CTPYKTYPHBIM (hOpMYJiaM BEILECTB;

—  KPUTHYECKU OLIEHUBATh U UHTEPIPETUPOBATH XUMUUYECKYIO HHPOPMAIIHIO,
COJIeprKallylocs B COOOLIEHUSIX CPEJICTB MaccoBoi nHpopMaluu, pecypcax HTepHera, Hay4HO-
MOMYJISIPHBIX CTaThsIX C TOUKU 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJSIX BbISBICHUS
OLIMOOYHBIX CYX/IeHUH U (OPMUPOBAHUS COOCTBEHHOM MO3UIINY;

—  yCTaHaBJIMBaTh B3aMMOCBS3H MEXAY (paKkTaMu U TEOPHUEH, IPUUUHON U
CIIEJICTBUEM TPU aHAJIN3€ MPOOIEMHBIX CUTyalluii 1 000CHOBAHWU TPUHUMAEMBIX PELIEHUN Ha
OCHOBE XMMHUUCCKUX 3HAHUM;

—  TOPEICTaBIISITH IYTH PEICHUS II00aTbHBIX TPOOIeM, CTOSIIUX MEpe
YeJI0BEYECTBOM, M MEPCIEKTUBHBIX HAIIPABIECHUI pa3BUTH XUMUUYECKUX TEXHOJIOTHIA, B TOM
YHCJIe TEXHOJIOTHIA COBPEMEHHBIX MAaTEPHUAJIOB C Pa3IMUYHON (PYHKINOHAIBHOCTBIO,
BO300HOBJISIEMBIX HCTOYHHUKOB CBIPbsl, NEPEPAOOTKN U YTUIIN3ALMH IPOMBIIIICHHBIX U OBITOBBIX
OTXOJIOB.

BbinycKHHK Ha yriiy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHThCH:

—  opmynruposams yeib UCCIEO08AHUSL, 8bI0BUSAMD U NPOBEPANDL
IKCNEPUMEHMATILHO 2UNOME3bl O XUMUYECKUX CEOUCMBAX eujeCms Ha OCHOBe UX COCMAsa U
CmMpoeHUsl, UX CHOCOOHOCMU 6CIYNAMb 8 XUMUYECKUe PeaKyuu, 0 Xapakmepe u npoOYKmax
PA3UYHBIX XUMUYECKUX PeaKyuil;

—  CaMOCMOAmMenbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCNEPUMEHMbL C
cob00eHuem npasun 6e30nacHol pabomsl ¢ eeuyecmeamu U 1a00pamopHuiM 000PYO08aAHUEM;

—  uUHmepnpemupo8amv OAHHbIE 0 COCMABE U CIMPOCHUU 8EUeCE, NOJYUEeHHble C
HOMOWBIO COBPEMEHHBIX (PUBUKO-XUMUUECKUX MEMOO08;

—  OnuUCKIBAMb COCMOsIHUE IIEKMPOHA 8 AMOME HA OCHOBE COBPEMEHHBIX K8AHMOBO-
MEXAHUYECKUX NPeOCmAasienutl 0 CMpOeHUuU amoma OJist 00bACHEHUS Pe3YibmMamos
CNEeKmMpPaibHO20 AHAU3A BEUEeCME,

—  Xapakmepuzosambs poib A30MOCO0EPACAWUX 2eMEPOYUKTUYECKUX COCOUHEHULL U
HYKIEUHOBBIX KUCTIOM KAK BANCHEUUUX OUOTI02UYECKU AKMUBHBIX 8eUeCms;

—  NPOCHO3UPOBAMb BO3MONCHOCHb NPOMEKAHUSL OKUCTUMETLHO-
B0CCMAHOBUMENLHBIX PEAKYULL, J1EHCAUUX 8 OCHOBE NPUPOOHBIX U NPOU3BOOCHIBEHHBIX
npoyeccos.

COJIEPXKAHUE YUYEBHOI'O IPEJIMETA (YIJIYBJEHHBINH YPOBEHbD)

1. Teopernueckue 0CHOBbI XMMHMH



1.2.CTpoeHue BemecTBa

ATOMHO-MOJIEKYJISIPHOE Y4eHME. BenecTBa MOIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.
KauecTBeHHBIN U KOJIMYECTBEHHBIN COCTaB BeulecTsa. MoJisipHass ¥ OTHOCUTEIIbHAS
MOJIEKYJIIpHAsl MacChl BelecTsa. MosibHast J0JI M MaccoBasi J0JIs 2JIEMEHTA B BEILECTBE.
Crpoenne atoma. Hykmuaet. M3otomel. [ledekt macchl. TUIBI paAMOaKTHBHOTO pacraja.
TepmosiaepHslil cuHTe3. OTKPBITHE HOBBIX XMMHUECKUX JIEMEHTOB. SIIEpHbIE pPEaKLUH.

Tunsl saepHBIX peakuuil: neneHue U cuHTe3. CKOpOCTh peakluu paJnO0aKkTUBHOTO pacraja.
[IpuMeHeHne pagMOHYKIMIOB B MeaULIMHE. MeTox MedeHbIX aToMOB. [[pumenenue
PaZvoaKTUBHBIX HYKJIUJOB B Te€0XpoHoIoruu. CoBpeMeHHasi MOJENIb CTPOEHUS aToMa.
KopmyckynsipHo- BOITHOBBIE CBOMCTBA d1eKTpoHa. [IpencraBinenne o KBAaHTOBOM MEXaHUKE.
CootHomienue ne bpoins. [lpunnun neompenenennoctu [eiizenbepra. [loHsTHE 0 BOJTHOBOM
¢byakuuu. KBanToBble umcia. ATOMHas  OpOUTAb. Pacnipenenenue sneKTpOHOB IO
SHEPreTUYECKUM YpPOBHSAM B COOTBETCTBHM C NPUHLMIIOM HauMEHbIIEH 3HEPruu, MpPaBUIIOM
Xynna u npuHiunoM Ilaymu. OcoOGEHHOCTH CTpOEHUs 3HEPreTUYECKUX ypoBHEW artomoB d-
AJIEMEHTOB. DJEKTpoHHas KoHpurypauusa aroma. Knaccudukanuss XMMHUUECKHUX 3JIEMEHTOB (s-,
p-, d-, f-ameMenTBI). DIeKTPOHHbBIC KOHPUTYPAIIMHU TIOJI0KUTEIBHBIX M OTPUIIATEIBHBIX HOHOB.
OcHoBHOE U BO30YX/IEHHbIE COCTOSIHNSA aTOMOB. BaneHnTHbie snekTpoHsbl. [lepuoanueckuii
3akoH. DOpMYIHpPOBKA 3aKOHA B CBETE COBPEMEHHBIX MPEJCTABIEHUN O CTPOEHUH aToMa.
MupoBo33peHueckoe u HaydHoe 3HaueHue [lepunoanueckoro 3akxona J[. . MenneneeBa. Paguyc
aToMa. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB NMPOCTHIX BEIIECTB, BOJOPOJHBIX COCAMHEHUH,
BBICIIMX OKCUJIOB M TUAPOKCHUIOB B IIEPUOAAX U IpyHnax. DIEKTPOOTPULATEIIBHOCTD.
XUMHUYecKasi CBA3b. DJIECKTPOHHAS TPUPOIAa XUMHUYECKON CBSA3U. BUIbI XUMHUUECKOH CBSI3H.
KoBanenTHas cBs3b U €€ XapaKTePUCTUKH (SHEPTUs CBSA3H, JUIMHA CBS3H, BaJICHTHBIHN yro,
KpaTHOCTb CBSI3H, MOJIIPHOCTD, NMOJIsIpu3yeMocThb). KoBaneHTHas HenosipHasi ¥ MOJIApHas CBS3b.
OOMeHHBIHN ¥ TOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOHN MOJIIPHOM

cBa3u. ['eomerpus Monekynbl. [[MNOJIBHBIE MOMEHT CBSI3U, JUIIOJIBHBIA MOMEHT MOJIEKYIIBI.
NonHas cBsa3b. OTanure Mex1y MOHHOW U KOBAJIEHTHOM CBA3BI0. MeTaiinueckast CBs3b.
BonopoHas cBsi3b U €€ BIMSHUE HAa CBOMCTBA BELIECTBA. MEKMOJIEKYISIPHbIE B3aUMOJICHCTBHSL.
[TonsiTue o cympaMoJIeKyJIIpHOM XMMHUHU. ATperatHble COCTOSIHMSI BellecTBa. ['a3pl. ['a3oBbie
3aKkoHBbI. YpaBHeHue Kunaiimepona - MenneneeBa. 3akoH ABoraapo. 3akKoH OOBEMHBIX
oTHoweHnd. OTHOCHUTENbHAA IUIOTHOCTH ra3oB. Cpennsss moiisipHas Mmacca cmecu. CTpoeHue
TBEPABIX TENI: KPUCTAIUIMUYECKHEe M aMOp(QHbIE BellecTBa. THUIBI KPUCTALIUYECKUX PEIIETOK:
aTOMHas,

MOJIEKYJIsIpHasi, MOHHasA, MeTaindeckas. [lonstue o0 anemMenTapHoit sueiike. Pacuer uncna
HMOHOB, COJIEPKAILUXCS B 3JIeMeHTapHOU stueiike. MonHble paauycsl. Onpeaenenue
METAJNIMYECKOr0  paJuyca. 3aBUCUMOCTb (DU3MYECKUX CBOWCTB BeEIIECTBA OT THIIA
KpucTaimmuueckoil pemerku. [IpuuuHbl MHOrooOpasus BemecTB. COBpeMEHHbIE MPEICTaBICHUS
O CTPOEHUU TBEPABIX, )KUIAKUX U ra3000pa3HbIX BEIECTB.

Jemoncrpanmuu. 1. OOpa3upbl BeLIECTB MOJEKYISPHOTO M HEMOJIEKYJSPHOTO CTPOCHMA. 2.
Bosronka nona. 3. Moaenu monexyn. 4. Kpucrannmueckne peleTky.

1.2. OcHOBHbBIEC 3aKOHOMEPHOCTH NIPOTEKAHUSA XUMHUYECKUX pPeaKuii
Knaccugukanuss XUMUYECKUX peakUuil Mo pa3IMyHbIM NpU3HAKaM CpaBHEHHs. |'OMOreHHbIE U
rereporennsle peakuuu. Kinaccudukanus no 3uaky temioBoro sgdexra. Odbpatumele u



HeoOpaTtumble peakiuu. KaTaliuTHueckue W HEKaTaIMTUYeCKue peakuuu. Peakuumm c
U3MEHEHUEM M 0€3 M3MEHEHMs CTENEHHM OKHCIICHUS 3JIEMEHTOB B COCIUHEHUSX. DHEpPreTHKa
XUMUYECKUX peakuuid. TemmoBoit 3pQexT XUMHUYECKONW peakiuud. DHIOTEPMUYECKHE U
9K30TEPMHUUECKHE

peakuuu. Tepmoxumuueckue ypaBHeHMs. Temnora oOpa3oBaHus BewiecTBa. 3akoH ['ecca u
CIIECTBUS U3 Hero. JHeprus cBsi3u. [loHsATHE 0 BHyTpeHHEH 3Hepruu u sHTanbnuu. [lonsarue o0
sHTponuu. Bropoii 3akoH Tepmoaunamuku. @opmyna bonbumana. Dueprus I'n6dca u kpurepuu
CaMOIIPOU3BOJIBHOCTH XUMHUYECKOH peakiuu. OOpaTUMble peakuud. XUMHUYECKOE paBHOBECHE.
Koncranta paBHoBecusa. Ilpunmun Jle Illarense. PaBHOBECHBIE COCTOSAHHUSA: YCTOMYHMBOE,
HeycToluMBoe, Oe3paznuuHoe. CMelieHHME XHMHUYECKOTO paBHOBECHS 0] JIEHCTBHUEM
pa3nuuHbIX (AKTOPOB: KOHIEHTPALlMM pEareHTOB WM TPOJAYKTOB peakluu, JaBJICHUS,
TeMrieparypbl. Posb cMmelieHHs paBHOBECHS B TEXHOJIOTMUYECKUX Impoueccax. CKOpOCTh
XMUMHMUYECKUX pPEaKIil, ee 3aBUCUMOCTb OT pPa3IMuYHBIX (PAKTOPOB: MPHUPOABI pPearupyroniux
BEIIECTB, KOHIEHTPALMU pearupyrolux BEIIeCTB, TeMIepaTypbl, HaJU4Ms KaTaiu3aTropa,
IUIOUIaM TOBEPXHOCTH pearupyrouux BelecTB. Peakiunu TOMOTE€HHblE M T'eTepOreHHBIE.
DOneMeHTapHble peakiuuu. MexaHu3M peakiuu. AKTUBHPOBAHHBIA KOMIUIEKC (TEpEeXoaHOe
COCTOSIHUE). 3aKoH JAeHCTBYIOIIMX Macc. KoHCTaHTa CKOpPOCTH peakiuu, €€ Ppa3MEepHOCTb.
CKOpOCTh peakiuu paaAuoakKTUBHOTO

pacnaga. Ilepuon momypacnana. [IpaBuno Bant-I'odda. [lonstue 06 sHeprum akTuBanuu u 00
SHepreTHyeckoM mpoduie peaknuu. YpaBHeHue AppeHuyca. KaranuzaTopel U KaTayus.
DOHeprusi AakTUBAUM KaTaAIM3UPYEMOW UM HEKATAIM3UPYEMOW peakiuuh. AKTUBHOCTb U
CEJIEKTUBHOCTh KaTaJn3aTtopa. [ OMOTeHHBI M reTeporeHHbld KaTaiau3. [ OMOTeHHBIN KaTajau3 B
ra3oBoil ¢ase. Karanutuueckoe OKUCIEHHE YrapHOTO ra3a B KOHBEPTEpaxX BBIXJIOIHBIX I'a30B B
aBTOMOOMIIAX. Posib KaTanm3aTopoB B MPUPOJAE U MPOMBIIUICHHOM Npou3BojcTBe. depMeHThI
Kak OMOJIOTMYECKUE KaTaau3aTopsl.

JdemoncTpaumu. 1. DK30TepMUYECKUE U FHAOTEPMHUUECKHNE XUMUUYECKUE peakiuu. 2. Ternoneie
SIBJICHUS IIPU PACTBOPEHUM CEPHOM KHMCIOTHI 1 aMMUA4YHOM CEJIUTPBI. 3. 3aBUCUMOCTb

CKOPOCTH PEaKLMH OT IPHUPOJbI BEILECTB HA IIPUMEPE B3aUMOACUCTBUS PACTBOPOB Pa3IMYHBIX
KHUCJIOT OJIMHAaKOBOM KOHILIEHTpAallMd C OJMHAKOBBIMM KyCOUKaMu (TpaHyjJaMH) LHMHKA H
OJIMHAKOBBIX KYCOYKOB pa3HbIX META/UIOB (MarHus, IMHKA, *ejle3a) C PacTBOPOM COJISHOM
KUCIOTHL. 4. B3aumozelicTBiue pacTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMM THOCYJIb(aTa HaTpus
Pa3IMYHON KOHLEHTPALUMU U TEMIIEPATyphl. 5. 3aBUCUMOCTb ITOJIO)KEHHSI PABHOBECHUS B CUCTRME
2NO2

N204 ot TemiiepaTypsbl.

JlabopaTopHuble onbIThl. 1. KaTanmutudeckoe pa3inoxeHue NepokCuaa BOAOPoa.

1.3. PacTBOpBI

CrniocoObl BhIpaK€HUSI KOJMYECTBEHHOTO COCTaBa pPacTBOpa: MaccoBasl J0JII PAaCTBOPEHHOTO
BellecTBa (IIPOLEHTHAs KOHIEHTpalMs), MOJIsIpHas KOHILEeHTpauusa. TutpoBaHue. PactBopenue
Kak (uzuko-xumudeckuit npouecc. Kpucramnorunpartel. [{ucnepcusie cucremsl. Komouansie
pactBopbl. Mctunnble pactBophl. [lucnepcHas ¢asza m nucnepcuoHHast cpena. CyclieH3uu |
smynbeuu. 3omu U renu. Onanecuenuus. Dddexkr Tunpana. Koarymsanus. CeaumeHTarius.
Cunepesuc.

Peakuuu B pacTBOopax au1eKkTposnToB. KauecTBEeHHBIE peakllMM Ha MOHBI B pacTBope. KucnortHo-
OCHOBHBIE B3aMOJICHCTBHS B pacTBopax. AMdorepHocTh. oHHOE npou3BeieHNe BOIbI.



Bonoponnsnii mokazarens (pH) pactBopa. CunbHble u cnaOble 3iekTponuThl. Pacuer pH
pacTBOpPOB CHIIBHBIX KHCIOT W mienoyei. KoHCTaHTBI nucconuanuu cinadbIX AJIEKTPOJIHUTOB.
CBsI3p KOHCTaHTBl M CTENEHU JUCCOLMaluu. 3aKoH pa3selneHus OcTBanpia. Peaknum MOHHOTO
oOmena. [TonHbIe U COKpalleHHbIE HOHHBIE ypaBHEeHUs. [ naponu3 coneil. ['maponu3 no KaTHoOHY,
10 aHUOHY, 110 KaTUOHY U 110 aHWOHY. Peakiius cpeapl pacTBOPOB COJIEH: KUCIOTHAs, LIEIOYHAs
u HelTpanbHast. [lonHblil HeoOpaTuMbI ruapoau3. [lomyyenue peakiueit TuIPoOIN3a OCHOBHBIX
conet. [lonsitue o nporonutuyeckoit reopun bpencrena - Jloypu. IloHsitue 0 T€OpUM KUCIOT U
ocHoBanuii Jlptonca. 3HaueHHME THIpPOJIM3a B OHOJIOTHYECKMX OOMEHHBIX MpoIeccax.
[IpumeHnenue ruapon3a B MPOMBIIIJIEHHOCTU. PaBHOBECHE MEXy HACBIILIEHHBIM PAacTBOPOM U
ocasikoM. [IpousBeneHue pacTBOPUMOCTH.

Jdemonctpanumn. 1. Onpenenenue KUCIOTHOCTU Cpebl IPU MOMOIIU UHAUKATOPOB. 2. DddexT
Tunpans. 3. O6pa3zoBaHNe KOMIUIEKCHBIX COETMHEHUI MEPEX0JHBIX METAUIOB.

JlabopaTopHblie onbIThl. 1. Peakiinyu nonHoro oomMena. 2. CBoicTBa KOJUIOMIHBIX PacTBOPOB. 3.
IMaaponus coneii. 4. [TonyyeHue U CBOMCTBA KOMIUIEKCHBIX COCIMHEHUM.

1.4. OxucIUTEIHLHO-BOCCTAHOBHUTEIbHbIE NMPOLECChI

OKHCITUTETFHO-BOCCTAHOBUTEHHBIC PEAKIIMH. THITBI OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii. OkxuclIeHME U BOCCTaHOBJIeHHE. OKHUCIMTENM MW  BOCCTAaHOBUTENW. Metox
AJIEKTPOHHOTO M JJIEKTPOHHO-WOHHOTO OanaHca. [loBegeHWe BeIIECTB B Cpelax C pasHBIM
3Hauennem pH. Ilepmanranat kamus Kak OKHCIUTENb. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE
peakuuu B TPHUPOJIE, MPOU3BOACTBEHHBIX IpOIECCaX U >KU3HENEATEIbHOCTH OpPraHU3MOB.
lanpBannyeckuii dneMeHT (Ha mpumepe aneMmeHTa [lanudmst). XuMHUYEeCKHe MCTOYHHUKH TOKa:
raJlbBAHMYECKUE AIIEMEHTHI,

aKKyMYJISITOPbl M TOIUIMBHBIE 3JeMeHThl. DopMa 3alMucu XUMHUYECKOTO0 HMCTOYHHKA TOKA.
CrangapTHbIil BOJOPOHBIN A1eKTpo . CTaHAAPTHBIN JIEKTPOAHBIN MOTEHIIMAT CUCTEMBI.
[Tonate 00 SJIEKTPOJABMIKYIICH CHIIC PEaKIHMH. ODJEKTPOXUMHYCCKHN P HANpPSHKCHUH
(aKTUBHOCTH) MeETAJUIOB (psA CTaHIAPTHBIX DJEKTPOJIHBIX MOTeHIuanoB). Hampasnenue
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUNA. DJNEKTPOJIM3 PaCIUIaBOB M BOJHBIX PacTBOPOB
AJIEKTPOJIUTOB

(kucnot, menovei u comneit). 3akoHbI AnekTponu3a. [IpakTHueckoe mpUMEHEHUE DIEKTPOJIn3a
JUIS TIOJIyYEHUS IIEJIOYHBIX, EJI0YHO3EMENIbHBIX METAJUIOB U atoMuHUA. Koppo3usi MeTaios:
CHOCOOBI 3aIUTH METAJUIOB OT KOPPO3HHU.

JemoHncTpanun. B3anmoaelicTBre nepMaHraHara Kajius ¢ CylIb(UTOM HATPUS B Pa3HBIX Cpeax.

2. OCHOBBI HEOPTAHUYECKOI XMMHUH

2.1. Kinaccuukanusi ¥ HOMEHKJIATYpPa HeOPraHM4YeCKUX coeJuHeHnH. BaxHeline Kiacchl
HEOPraHUYECKHUX BEIIECTB. DIIEMEHTbI METAIUIBI U HEMETAIIBI U UX MOJIOKEHUE B
[Tepuomuueckoii cucteme. Kraccupukanus u HOMEHKIATypa CJIOXKHBIX HEOPraHUYECKHX
COEIMHEHUI: OKCUIOB, THIPOKCUAOB, KUCIOT U cojiel. ['eHeTndeckas CB3b MEXAY KilaccaMu
HEOpPraHMYeCcKUx coequHeHnil. MaeHnTudukarys HeOpraHM4eCKUX BEIIeCTB H NOHOB.
Kowmmnekcusie coenunenns. CocTaB KOMIUIEKCHOTO HOHA: KOMILIEKCOOOpa3oBaTelb, JTUTaH/IbL.
Koopaunarmonnoe uncio. Homenknarypa KOMIIEKCHBIX COEIMHEHUI. 3HAU€HHE KOMITJIEKCHBIX
coequHeHuil. llonsAaTre 0 KOOPAMHALIMOHHON XUMUH.

2.2. HemeTaaanl



Bonopon. ITlomyuenue, ¢u3ndecKkue W XUMHUYECKHE CBOMCTBA (PEakIUu C METAUIAMH H
HEMETaJlJIaMi, BOCCTAHOBJICHME OKCHAOB U coiied). ['mapuapl. TomiMBHBIE 3IIEMEHTHI.
I"anorensr. O0mas XxapakTepUCTHKA 3JIEMEHTOB riaBHOW moarpymnmnsl VII rpynmnsl. @usnueckue
CBOMCTBA IPOCTBIX BEIIECTB. 3aKOHOMEPHOCTH W3MEHEHHUS OKHUCIUTEIBHON AaKTUBHOCTU
raJIOr€HOB B COOTBETCTBUU C MX I0JIOKEHHUEM B Ilepuoauueckoi tadmuie. [lopsiiok BbITECHEHUS
raJIor€HOB U3 PacTBOPOB

raJIOTeHUJI0B. XJIOp — MOJIY4YE€HUE B MPOMBIIUIEHHOCTH U J1a00paTOpuu, peakiuu ¢ MeTaJIaMU
U HeMeTamiaMu. B3aumonencTBue xjiopa ¢ BOJOM M pacTBopamu wenodeil. LlenHoi Mexanusm
peakuuu B3aMMOJEUCTBUS XJopa ¢ BoaopoaoM. OOe33apaxMBaHUE NUTHEBOW BOJbBI XJIOPOM.
XpaHeHue W TPAHCHOPTUPOBKA Xjopa. KucmopomHele coenuHeHus xiopa. [ MIOXJIOpPHUTHI,
XJIOpaThl W MepXJopaThl Kak TUMHYHbIE okuciautenu. OcobeHHocTH xumuu ¢ropa, Opoma u
nona. KauecTBeHHass peakuusi Ha HOJ. ['alOreHOBOJOPOJBI - TMOJyY€HUE, KUCIOTHBIE U
BOCCTAaHOBHUTEIIBHBIE CBOMCTBA. XJIOPOBOJIOPOA. 1'aOreHOBOJOPOJHBIE KUCIOTHI U HMX COJIM.
ConsiHast kucnota U ee conu. KauecTBeHHBIE peaklMM Ha TaJOTeHUI-UOHBL [IpuMeHneHue
TaJOTEHOB W WX BaXHEUIIUX COCIMHEHMNA. ODJNEMEHThl MOArpynmnbsl Kuciopoda. OoOmias
XapaKkTepUCTHUKa

3JIEMEHTOB TJIaBHOM moarpynnsl VI rpynmel. dusndeckue CBOMCTBA MPOCTHIX BemecTB. O30H
KaK aJutoTporHas Moaudukaius kuciopoaa. [lomydaenne o3ona. O30HaTOpHI. O30H KakK
okuciautenb. [lo3uTHBHAS M HEraTUBHAs POJIb O30HA B OKpyXkaromen cpeae. Bzanmonencreue
030Ha ¢ ankeHamu. CpaBHEHHME CBOMCTB O30HA M KHcJIoponaa. Boma u mepokcua Boaoposa Kak

BOJIOPOJIHBIE COEQMHEHMs] KHUCIOopojJa — cpaBHEHHe cBoicTB. Ilepokcun Bojopona Kak
OKHUCJIUTENH U BoccTaHOBUTENb. [lepokcuapl Metansos. [lonsTue 00 opraHnyecKux MepoKCUaax.
Cepa.

Amnorponus cepbl. u3nyeckre U XUMHUYECKUE CBOMCTBA CEPhI (B3aMMOJICHCTBHE C METaJIaMH,
KHCJIOPOJIOM, BOJIOPOJOM, PAaCTBOPAMH IIEJI0YEH, KUCIOTaMU-OKUCIUTENSIMH). B3anmonerictBue
cephl ¢ cynb(huTOM HaTpusi ¢ 0OpazoBaHueM THOCyb(haTa HaTpus. CepoBOIOPO - MOTY4YECHUE,
KHUCIJIOTHBIE M BOCCTaHOBUTENbHBIE cBOiicTBa. Cynbduasl. Jucynbdan. [lonstue o
nonucynbpuaax.  CepHUCTBIM  ra3 Kak  KUCIOTHBIM — okcuJ.  OKuciIUTenpHbIE U
BOCCTaHOBUTEJIbHBIE CBOMCTBa cepHHCTOro rasza. [losyueHue cepHUCTOro raza B
MIPOMBIIITIEHHOCTH U 1abopatopun. CepHucras kucioTa u ee conu. Cepuslii anruapua. CepHas
kuciora. CBOWCTBA KOHIICHTPHUPOBAHHOW M pPa30aBJICHHOW CEpHOW KHCIOTHL. JlelicTBue
KOHLIEHTPUPOBAHHON CEpPHOM KHUCIOTHI Ha caxap, METajulbl, HEMETallyIbl, CYyIb(QUIbL.
Tepmuueckass  ycToWuuBOCTH  cynbdaToB. Kpucramioruaparsl cynb(aroB  MeETaIOB.
KauecTBeHHas peakiusi Ha CEPHYIO KHCIOTY U €€ COJH. DJeMEHThl MOArpymmbl a3ota. Obmas
XapaKTepUCTUKA AJIEMEHTOB TJIaBHOUM moarpymmbl V rpynnbl. Ousndeckre CBOMCTBA MPOCTHIX
BellecTB. A30T U ero coeauHeHus. CTpoeHue MOJEKyJbl a3oTa. OU3MYECKHME U XUMUYECKHE
cBoiicTBa a3oTa. [lomydeHue a3ora B MPOMBIIUIEHHOCTH U JabopaTtopuu. Hutpuasl. AMMuak -
€ro mojydeHue, pu3ndeckue u Xumudeckne cBoiictBa. OCHOBHBIE CBOMCTBA BOJHBIX PACTBOPOB
aMMHaka. AMMHAK KaKk BOCCTAaHOBHUTENb. B3auMoaeiicTBue aMMuaka ¢ aKTUBHBIMH METaJJIAMHU.
Amun HaTpus, ero cBoiictBa. Conu ammonus. [loBenenue

coyiell aMMOHUsI Mpu HarpeBaHuM. KauecTBeHHas peakuus Ha MOH amMMoHMs. [IpumeneHue
ammuaka. OKcHIBI a30Ta, UX noyydeHue u ceoictBa. Okeup azora (I). Okucnenue okcuaa a3ora
(1) xucmopomom. Numepusanus okcuna azora (IV). Azorucras xkuciora u ee conu. HUTpuThI
KaK OKHCIIUTEIH U BOCCTAHOBUTEIH. A30THAsI KUCIIOTA - (PU3NYECKHE U XMMHUYECKHUE CBOMCTBA,
nojgy4yeHue. A30THasi KUCIOTA KaK OKHUCIUTENb (OTHOIIEHHE a30THOW KHMCIOTHI K METajllaM M
HeMeTaJlIaM). 3aBUCUMOCTh TIPOYKTa BOCCTAHOBIICHHS a30THOM KUCIOTHI OT aKTUBHOCTH



MeTaJUla W KOHLEHTpamuu KucioThl. [loHstne o katoHe HUTpoHHS. OCOOCHHOCTD
B3aMMOJICHCTBHMSI MarHWsi M MapraHia ¢ pa30aBIeHHON a30THON kuciotoil. Hutpartel, ux
¢dusnveckue u

XMMHMUYECKHE CBOMCTBA (OKHUCIUTEIbHBIE CBOMCTBA U TEPMHUUECKAsE YCTOMYMBOCTD), IPUMEHEHHE.
®ochop u ero coemuHeHus. Ammorporms ¢ocdopa. Dusmueckue cBoiictBa ocdopa.
Xumuuaeckue cBoicTBa hocdopa (peakuuu ¢ KUCIOPOA0M, TAIOTeHAMHU, METAIJIAMH, CJIOKHBIMU
BEIIECTBAMU-OKUCIIUTEISIMY, 1ienoyamu). [lomyuenne u mnpuMeneHue docdopa. Xmopuasl
dochopa. Dochun. Dochunpl. Docdopuerii anruapua. OprodochopHas u MeradochopHas
KHCJIO-

Tel U ux coiu. KauecTBeHHas peaknusi Ha oprtodocdarel. Paznoxxenue optodocdopHoit
kucnotsl. [Ipumenenue pochopHoil KuCIOTH U ee coneil. buonornueckas poiab gocdaros.
[Mupodocdopnas kucnora u nupodocdarsl. Oxcun docdopa (III), dochopucras kucmora u ee
conmu. PochopHoBarucras kuciaora u ee conu. Iloarpynmna yraepona. OOmias xapakTepucTUKa
3JIEMEHTOB IIaBHOM monarpynmnsl [V rpynmel. Yraepoa. Amnorponus yriaepoaa. CpaBHeEHHE
CTpOEHUS U CBOMCTB rpaduta u anMasa. OynnepeH Kak HoBas MOJEKyIspHas (Gopma yriepoja.
VYroJib: XUMHUUYECKHE CBOWCTBA, MOJyYeHHE W TpuMeHeHne yris. KapOumel. ['maponus kapouma
Kanplusl M KapOunaa amoMuHus. KapOuabl mepexofHbIX MeTaiioB (kenesa, XpoMma M Jip.) Kak
cBepXmpoyHble MaTepuaibl. CHHTE3-Ta3 Kak OCHOBA COBPEMEHHOW MPOMBIIIIEHHOCTH. OKCHIbI
yriaepoaa. JJIEKTPOHHOE CTPOEHHE MOJIEKYJIbl yrapHoro rasa. Yrojlb W yrapHblii ra3 Kak
BOCCTaHOBUTENU. Peakmus yrapHoro raza ¢ paciiaBamu Imenodeit. CunTte3 (opmuaros.
OOpa3oBaHue yrapHoro raza TpH HEMOJHOM CropaHuH yris. buosiormdeckoe eicTBHe
yrapHoro rasza. llojsyueHne W TPUMEHEHHE YrapHOro rasa. YTJIEKHCIbIA ra3: IMOJy4eHUue,
XUMHUYECKHE CBOMCTBa (B3aMMOJCHCTBUE YIJIEKHCIIOTO Ta3a C BOJOH, IIEJI0YaMH, MarHuem,
MEPOKCHIAMU METAJUIOB). DJIEKTPOHHOE CTPOCHHE YIJIEKHCIIOTO ras3a. YToJibHas KUCIOTa U ee
cosmm. KapOoHnatsr

rUApoKapOOHATHI: X MOBEJIEHUE NMpU HarpeBaHuu. KadecTBeHHass peakiusi Ha KapOOHAT-HOH.
Haxoxzaenue kapOoHAaTOB MarHus W Kajblisl B IPHUPOJIE: KOpaJUIbl, >KEMYYT, HU3BECTHSIKU
(M3BECTKOBBIE TOPBI, KAPCTOBBIE MEIIEPhl, CTATAKTUTHI U cTajgarMuThl). Kpemuuii. ®usnueckue u
XMUMHYECKHE CBOMCTBA KpeMHHUsL. Peakiuu ¢ yriieM, KUCIOPOJIOM, XJIOPOM, MarHueM,
pacTBopaMu 1enoyeil, cepoBogopoaoM. CuilaH — BOJOPOJHOE COEIUHEHHE KpPEMHUSL.
Cumununel. Tlomyuenue u npumenenue kpemuus. Oxcun kpemuums (IV), ero crpoenwme,
¢busznueckue M XUMHYECKHE CBOMCTBA, 3HAUE€HUE B MpHpoJAE U NpuMeHeHHe. KpemHHeBbie
KUCTOTHl M UX coiu. ['maponus cunukatoB. CHIMKAaTHBIE MHUHEPAJbl - OCHOBA 3€MHOM KOPBI.
AJIOMOCHIIUKATBI.

Bbop. Okcun 6opa. bopnas kucnora u ee conu. bypa. Bogopoansie coequnenus: 6opa - OopaHBbI.
[Ipumenenue coenunenuit 6opa. bnaropoausie (nHepTHBIE) ra3bl. OO0IIas XapaKTePUCTHKA
aneMeHTOB raBHOW monarpynnel  VIII  rpynmel.  OcoOGeHHOCTM XMMHYECKHX CBOMCTB.
[TpumeHeHne 61aropoIHBIX ra30B.

Jemoncrpanuu. 1. T'openue Bojopoxa. 2. Ilomyuenwe xyopa (ombIT B mpoOupke). 3.
OxucnuTensHble CBOMCTBA pacTBOpa rumnoxjoputa HaTpusa. 4. OmeITEl ¢ OpOMHOM BOMOM. 5.
[InaBnenue

cepsl. 6. 'openue cepsl B kucnopoze. 7. Bzaumoelictue xenesa ¢ cepoil. 8. 'openue
cepoBoopona. 9. Ocaxaenue cyabpuaos. 10. CoiictBa cepuucroro raza. 11. JlefictBue
KOHIICHTPUPOBAHHOM CEpHOM KUCIOTHI HA MeAb U caxapo3y. 12. PacTBopeHue amMmmuaka B BOJIE.
13. OcHoBHBIE CBOMCTBA pacTBOpa ammuaka. 14. Karanutuueckoe okucieHue aMmMuaKa.



15. Tlonyyenue okcuaa azota (II) u ero okucnenue Ha Bo3ayxe. 16. JlelicTBue a30THOM KUCIOTHI
Ha menb. 17. Topenue docdopa B kucnopose. 18. [IpeBpamenue kpacHoro docdopa B 6emnbiii u
ero cBedeHue B TeMHoTe. 19. BzaumonelictBue dochoproro anruapuaa ¢ Bogou. 20. O6pa3is
rpaduTta, anmasa, kpemHusi. 21. I'openue yrapuoro rasa. 22. TyiieHue MiIaMeHU YIrIIEKUCITBIM
razoM. 23. Paznoxenue mpamopa.

JladopaTopuble onbIThl. 1. Tlomydenue xmopa u u3ydeHue ero cBouctB. 2. CBoiicTBa
xJiopcojepxanux oroenuBareneit. 3. CpoiicTBa Opoma, noja u ux cosiei. 4. Mizydyenue cBOWCTB
CEpHOM KUCIOTHI U ee cojiell. 5. M3yueHue cBOMCTB BOJHOrO pactBopa ammuaka. 6. CoiicTBa
coyielt ammoHus. 7. KauecTBeHHas peakiiys Ha kapOoHaT-uoH. 8. VcnibITaHue pacTBOpa CUIIMKaTa
HaTpust UHAUKaTopoM. 9. O3HaKoMIIeHHE ¢ 00pa3liaMy MPUPOJHBIX CUIMKATOB.

2.3. Meranisl

OOmuit  0030p d21nemMeHTOB - MeTauioB. (CBoicTBa  HPOCTBIX — BELIECTB-METAJUIOB.
DNEeKTPOXUMHUYECKUHN Psijl HAPSDKEHUH METAIIIOB. MeTanyecKue KPUCTANIMUYECKHE PEIIETKHU.
CrmuiaBbl. XapakTepucTHKa HanbOojiee U3BECTHBIX CIIaBOB. [loydeHne u npuMeHeHne MeTalIoB.
[enounsle metamibl. OOmIas XapaKTepUCTHKA SJIEMEHTOB TJIaBHOW MOATpymmbl | Tpymimbl.
CBoiiCcTBa 1IEIIOYHBIX METALIOB. Pacro3HaBaHue KaTHOHOB JIUTHS, HATpUA U Kayns. Hatpuii u
KA - TPEICTABUTENN IICIOYHBIX METAIOB. XapaKTepHBIE PEAKIMHW HATPHUS W KaJHsl.
[Tonydyenue menounbx MeTamuioB. OKCHIBI U IEPOKCHUIBI HATpuUs U Kaimust. CoeTMHEHUS HATPUS
"

kanud. Conu HaTpus, Kajaus, UX 3Ha4YE€HUE B MPUPOJE U KU3HU YesoBeka. Cola U €Kil HaTp -
BOKHEHININE COSAMHEHUS HATPHsl. bepuiumii, Marauii, meaoYHo3eMeNbHbIe MeTauTbl. O0mmas
XapakTepUCTUKA JJIEMEHTOB TuaBHOM mnoarpynmsl Il rpynmel.  bepuwiuii, wMarxui,
IeJIOYHO3eMeTIbHbIE MeTaibl. AM(OTEpPHOCTh OKCHAA M ruapokcuga Oepmmmus. Okpacka
IIJIAMEHHU COJISIMU

IEJIOYHO3EMETIbHBIX METa/NIOB. MarHuil U KajblHii, uX oOIas XapakTepUCTHKa Ha OCHOBE
noJjiokenus B Ilepuommueckoit cucreme snementoB . M. MenpaeneeBa U CTpO€HHUSI aTOMOB.
[lonyuenue, Qusmyeckre W XUMUYECKHE CBONCTBA, NPUMEHEHHE MAarHus, Kajlblus M HUX
coenuHeHui. CoM MarHus U KaJblUs, UX 3HAYEHUE B IPUPOJE U KM3HU ueroBeka. JKecTKoCTh
BOJIbI M CIIOCOOBI ee ycTpaHeHus. AnoMuHMA. PacipocTpaneHHoCTh B pupoje, puanveckue u
XMMHYECKHE CBOMCTBA (OTHOLIEHUE K KHCIOpOJY, TajloreHaM, pacTBOpaM KHUCIOT U IIeJoYeid,
amomotepmusi). [IpousBoactBo amtomunus. [Ipumenenue anromMuHus. AMMOTEPHOCTh OKCUAA U
ruapokcuaa amomunusa. Conn amomunus. [lonHoe pasnoxeHue BOJOW COJEH aTtOMHUHHUS CO
C1a0bIMM JIByXOCHOBHBIMHU KHUCJIOTaMH. AJIOMHHATBl B TBEPIOM BHUIE U B pacTBOpE.
KomruiekcHbie

coenuHeHus amoMuHug. OnoBo u cBuHel. Dusznueckue U XUMUYECKHE CBOWCTBA (peakuuu C
KucinopoaoM, kucnotamu), mnpumenenue. Comu omnoBa (II) u cBunma (II). CBuHIOBBIN
aKKymynsaTop. Metamisl To00uHBIX moArpymnm. OOIias XxapakTepuCcTHKa MePeX0THbIX METalIOB
|—VIII rpymnmn. OcoGeHHOCTH CTPOEHHUS aTOMOB MEPEeXOHBIX MeTauioB. O0mue gusndeckue u
XuMHueckue cBouctBa. Ilpumenenue wertamwioB. XpoM. @PuU3MYECKHE CBOWCTBA XpoMma.
XUMUYECKHE CBOMCTBAa XpoMa (OTHOIIEHUE K BOASHOMY Mapy, KUCIOPOIY, XJIOPY, pacTBOpaM
kucnot). [lonydenne u mpumenenue xpoma. CoenuHeHus xpoma. V3MeHeHHe OKHUCIUTEThHO-
BOCCTAHOBUTEIBHBIX U KHUCIIOTHO-OCHOBHBIX CBOMCTB OKCHIOB U THAPOKCHIOB XpOMa C POCTOM
CTemeHu okucleHus. AMdoTepHbie cBolicTBa okcuaa u rumapokcuga xpoma (III). Oxucnenue
coneit xpoma (III) B xpomatsl. B3aumnble nepexo/sl XpoMaToOB U TUXPOMATOB. XpOMaThl U



auxpomartbl Kak okuciutenu. [lomHoe pasnoxkenue Bopoi coneit xpoma (III) co crma®bivm
JBYXOCHOBHBIMHM KHCJIOTaMH. KoMIuiekcHble coeauHeHust Xpoma. Mapraden. ®Pusnyeckue
CBOMCTBA MapraHia. XMMHYECKHE CBOMCTBAa MapraHiia (OTHOIICHHE K KHUCIOPOAY, XJIOpY,
pactBopam kucnot). llonyuenue u mnpumeHenue wapranua. Oxcup mapranna (IV) kak
OKMCINTENb W KaTanuzartop. Ilepmanranar kamus kak okuciautenb. OKCUI U THUIPOKCHU]
mapranua (II): momyuenue u cpoiictBa. Coenunenus mapranua (III). Manranar (VI) xanus u
Manranar (V) kanus, ux noxydenue. JKeneso. Haxoxaenue B npupoje. 3HaUCHHUE Kee3a s
opranu3ma u4esnoBeka. @Dusznyeckue CBOWCTBA Kele3a. XUMHUYECKHE CBOWCTBA JKeje3a
(B3auMoOJENCTBHE C KUCIOPOJIOM, XJIO-

poM, cepoil, yriem, BOJIOH, KHCJIOTaMHu, pacTBopamu cojeit). CrutaBel xeje3a C yriiepooM.
[Tonyuenue u npumenenue xenesa. Coenunenus xene3a. CpaBHEeHHE KUCIOTHO-OCHOBHBIX U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB Tuipokcuaa sxeneza (II) m rugpokxcuaa sxenesa
(IT). Comu xene3a (I1) u sxenesa (I11). Meroast nepeBoaa coneit sxenesa (II) B conu xenesa (11I)
u obparHo. IlomHnoe paznoxkenue Boaou coneit xene3a (III) co cmabbiMu TBYXOCHOBHBIMH
kucinoramu. OkucnuTeNnbHbIE CBOMcTBa coenuHeHud kemeza (III) B peakmusx ¢
BOCCTaHOBUTEIISIMU

(nomumoM, cepoBOJOpPOJIOM U Menplo). lluaHuiaHeie KoMIUIeKChl kene3a. KauecTBeHHbIE
peakuuu Ha uWoHbl cxeneza (II) u (III). depputbl, ux noaydeHwe U NpUMEHEHHE. Menb.
Haxoxnenne B mnpupone. buonormueckas ponb. @Dusznueckne M XUMHYECKHE CBOMCTBA
(B3auMoelicTBrE C

KHCJIOPOJIOM,  XJIOPOM, CEpPOM, KHUCIOTaMH-OKHUCIHTEIsAMH, ximopuaom xkeme3a (IID)).
B3aumopeiictBue Meaum ¢ KOHIEHTPHUPOBAHHBIMH  COJITHOM, OpOMOBOJOPOJHOW |
MOJIOBOJIOPOJTHOM KHCIOTaMu 0e3 aoctymna Bo3ayxa. [lonydenue u npumenenne meau. OKcu u
ruapokcua meau (II). Comu meam (II). Meansiii kynopoc. Ammuakatel Meau (I) u memu (11).
[Tonydyenue oxcuma meau (I) BoccranoBnennem ruapokcuaa meau (1) rimrokozoi. Tlomyuenue
xnopuaa v voauaa meau (1).

CepebOpo. Puzmyeckne MU XUMHUYECKHE CBOWCTBA (B3aMMOJIEHCTBHE C CEPOBOJAOPOIOM B
MPUCYTCTBUU KHUCIOpOJa, KHCIOTaMU-oKuciuTensiMu). OcaxaeHue okcujaa cepedpa mpu
NEUCTBUU

IeJIOYM Ha coyu cepedpa. AMMuakaTel cepeOpa kKak okuciauTend. KauecTBeHHas peakius Ha
noHbl cepedpa. [Ipumenenue cepedpa. 3010T0. PU3NYECKUE U XUMUYECKHE CBONCTBA
(B3aUMOJEMCTBUE C XJIOPOM, «IIAPCKOM BOJAKON»). 30710 TOXIOPOBOAOPOIHAS KHCIOTA.
I'unpoxcun 3omn0ta (III). Kommnekcsr 3010Ta. CrocoObl BbIIEICHHS 30J0Ta M3 30JI0TOHOCHOU
nopoasl. [Ipumenenue 3ono0ta. Hunk. dusznueckue U XuMUYeCKHe CBOMCTBA (B3aUMOICHCTBUE C
raJloreHaMu, KHUCIIOPOJOM, CEpod, BOJOW, pacTBOpaMu KuCIOT u Iienouei). Ilomydenue u
MpUMeHeHHe UHKAa. AMGOTEpHOCTh OKCHAA U TUAPOKCHUA IMHKA. BakHelnmne conu LMHKA.
Pryre. ®usnueckue M XuUMHUUECKHE (B3aUMOJAEHCTBHE C KHUCIOPOJOM, CEpOH, XJIOpOoM,
KHCJIOTaMHU-OKUCIUTENIMH) cBolcTBa. [losrydeHne u npuMeHeHue pTyTu. AMaabraMbl — CIIJIaBbl
prytu ¢ metayuiamu. Okeup prytu (I1), ero nomydenue.

Xnopun u noxua pryru (II).

HMemoncrpanun. 1. Komnekuusa meramnos. 2. Kosmekuus MuHepanoB U pyd. 3. Komnexknus
«OKeneso u ero crnass». 4. OKpallMBaHUE TUIAMEHU COJISIMU ILEJIOYHBIX U IIETOYHO3EMEIBHBIX
MeTajuioB. 5. B3aumopeiicTBue Hatpus ¢ BOJOW. 6. B3aumoxelicTBue Kaiablusi C BOJOH. 7.
Komnekuust «Amromunuit». 8. IlnaBnenue amomunusa. 9. BzaumopeicTBue alllOMMHHSA CO
LIEJI0YbIO.



10. Amomotepmust. 11. B3aumoseiictBue xpoma ¢ COJISIHOM KUCIOTOM Oe3 nocTyna Bo3ayxa. 12.
Ocaxpaenue ruapokcuaa xpoma (I111) u okucienue ero nepokcuaom Bojgopoaa. 13. Paznoxe-

HUe auxpomarta amMmonwus. 14. PasnoxeHue mepokcujia BOAOpOJAa MOJA JACHCTBUEM IAUOKCHUAA
Mapranna. 15. Ocaxnenue rugpokcuaa xxenesa (I1) u okucnenue ero Ha Bo3ayxe.

16. Beiienenue cepedpa u3 ero coyiei JeMCTBUEM MEJIH.

JladopaTopHble onbIThbl. 1. OkpanivBaHue MJIaMEHU COCIMHEHHUSIMHU IIEJIOYHBIX METAJJIOB. 2.
O3HaKOMJICHHE ¢ MUHEPAJIaMU ¥ BAXKHEUIIIMIMH COCTMHEHUSMU IIETIOYHBIX METAIIIOB.

3. CsoiictBa coeiMHEHUN MIeNOYHBIX MeTaioB. 4. Okxpacka IUIaMEHM  COJIAMU
IIEJI0YHO3EeMENbHBIX MeTauioB. 14. CpoiictBa MarHust u ero coeauHeHui. 15. CpoiicTBa
COCIMHEHUH KaJIbIIU.

16. XKectkocth Boanl. 17. CBolictBa amoMmuuusa. 18. CBoiicTBa coenuHeHHil amroMuHusa. 19.
CaoiicTBa 0JI0Ba, CBMHIIA U WX coenuuenuit. 20. CoiicTBa coenuuennii xpoma. 21. CBoiicTBa
Mapraiia U ero coeauHeHui. 22. M3ydenue muHepanoB xenes3a. 23. CoiicTBa xenesa. 24.
CBolicTBa MeH, €€ CIUIABOB U coearHeHnii. 25. CBoicTBa IMHKA U €70 COETUHEHUMN.

3. OcHOBBI OPraHMYEeCKO XUMUM

3.1. OcHOBHBIC NOHATHS OPrAaHNYECKON XMMHUH

[losiBneHne u pa3BUTHE OPraHWYECKONW XMMHUU Kak Haykd. [IpenMer m 3agadm OopraHudecKou
XUMHH. MecTo 1 3HaueHHE OPraHUYeCKOM XMMHUH B CHCTEME €CTECTBEHHBIX HayK. B3aumMocBs3b
HEOPraHUYECKUX U OpraHuyeckux BemecTB. OCOOEHHOCTH OpraHMYecKHX BellecTB. [IpuumHbI
MHOT000pa3us OpraHUYecKux BemecTB. OpraHMYecKre BeIIeCTBa B MPHUPOJE. YTICPOTHBIN
CKeJIeT OpraHM4YeCcKON MOJIEKYJbl, €r0 TUIIBL: HUKINYecKHe, anukinueckue. KapOonukinueckue
U TeTepoLUKINYecKre ckeiaeTbl. KpaTHOCTh XMMHMUYECKON CBsi3U (BHUIBI CBsI3€H B MOJIEKYJIax
OpraHWYECKUX BEUIECTB: OJUHAPHBIC, JBOMHBIC, TPOIHBIC). I3MEHEeHHE SHEPTHH CBS3ECH MEX Ty
aToMamMHu yriepoja IpU YBEJIWYEHUU KPATHOCTU CBsA3U. HachllieHHblE M HEHACHIIICHHBIE
COEMHEHUS. DIIEKTPOHHOE CTPOEHHE U XMMHUYECKHE CBS3M aroma yriepoja. [ mbpuamsanus
ATOMHBIX OpOMTAJICH, €€ TUIIbI JUIsl OPraHUYeCKUX COeIuHeHui: sp3, sp2, sp. OOpa3zoBaHuEe G- U
p-cBsizei

B MOJIEKYJIaX OpraHUYECKUX coeAMHeHUH. [IpocTpaHCcTBEHHOE CTPOEHNE OPraHUYECKUX
COeIMHEHUN. XUMUYECKOE CTPOECHUE KAK NOPAIOK COEMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX
BAJICHTHOCTU. (OCHOBHBIE TMOJIOKEHHSI TEOPUHM XMUMHUYECKOTO CTPOCHHSI OPraHMYECKHX
coenuHeHuil A. M. byrtnepoBa. 3aBUCHMOCTb CBOWCTB BEHIECTB OT XMMHUUYECKOTO CTPOEHUS
Mousekyn. CtpykrypHas gopmyna. M3omepus u usomepsl. CTpyKTypHas U MPOCTPAHCTBEHHAS
n3omepus. M3omepus yrinepogHoro ckenera. M3omepus nonoxenus. MexknaccoBas H30MepHsl.
Bunsl npoctpancTBeHHON wu3oMepuu. OnTuyeckas H30MepHs. ACHMMETPUUYECKHM aTOM
yriaepoja.

OnTtrueckne aHTUIOAbl. XUPAIbHOCTh. XUPAJIbHBIE U aXUpallbHbIE MOJIEKYJbI. ['eoMeTpuueckas
n3zomepus (Luc-, TpPaHC-U30MEpHs).

@OU3MKO-XMMUYECKHE METOJbl HCCIEeOBaHUSA CTPOCHHUS U PEAKIHMOHHOM CIOCOOHOCTH
oprannueckux coeannenuid. Crnekrpockomus IMP, macc-ciektpomeTrpus, nHbpakpacHas
CIEKTPOCKOMNUSA. DJIEKTPOHHOE CTPOEHHE OPraHUYECKUX BEIECTB. B3auMHOE BIMSHUE aTOMOB U
rpymnmn  aToMoB. OnekTpoHHble d¢¢dektbl. MWHAYKTUBHBIA u  Me30MepHBIH  d(PQEKTHI.
IIpencraBnenne o pesonHance. Kmaccudukanms opraHuueckux emiecTB. OCHOBHBIE KJIAacChI
OpraHMYECKUX coeAuHEeHU. [IpuHIMTBI KIaccCupUKAIUU OpraHUYecKuX coeauHeHui. [lonsarue
0



¢bynkumonansHoOi rpynme. Kiaccudukanus opraHu4eckux COCIMHEHUH Mo (PyHKIMOHAIBHBIM
rpynnaM. I'omonorusa. ['omonoru. I'omonorndeckas pa3HocTb. [ oMonorunyeckue pssl.
Homenknarypa opraHuueckux BellecTB. MexkayHapojHas (cucreMaTudeckas) HOMEHKIATypa
OpPraHUYeCcKUX BELIECTB U MPUHIIMITEI 00pa30BaHUs Ha3BaHUN OPraHMYECKUX COCTMHEHUH.
ParmmonansHas HomeHknarypa. Knaccnukanus 1 0COOEHHOCTH OPraHUYeCKUX PEaKIni.
CrniocoOslI 3anmceit peakiuii B opraHnyeckord XuMuu. Cxema u ypaBHEHHUE. Y CIIOBUS MPOBEICHUS
peakuuii. Knaccuduxanus peakuuii opraHM4eCKUX BEIIECTB [0 CTPYKTYPHOMY IIPU3HAKY:
3aMelleHue, IPUCOETMHEHHE, OTIIeIIeHne. PeakuimonHble IeHTphl. [lepBoHayaibHbIE TOHATHUS O
THIAX U MEXaHU3Max OPraHMYECKUX peakuuil. [ OMOIMTUYECKUI U reTepOJUTUYECKUN Pa3pbiB
KOBAJICHTHOM XMMHUYECKOM CBsi3U. CBOOOJHOPAaIUKAIbHBIA W MOHHBI MEXaHU3Mbl PEAKIIHH.
[Tonsatue o cB0OOOIHOM pasnKale, Hykieoduie, snexkTpoduie, kapbokaTuoHe U

kapOanuone. (OO03HaYe€HWE WMOHHBIX PEAKIUA B OpraHuyeckor XuMuu. OKHUCIUTETHHO-
BOCCTAaHOBUTEJIbHBIE pEAaKIMU B OpraHuueckod xumuu. WaeHTudukanuss opraHm4ecKux
COEIMHEHUN. ['eHeTnyecKas CBsI3b MEXK/1y KIIACCAMHU OPTraHUYECKUX COCIMHEHUM.
JemoHncTparmu. Moaenu OpraHM4ecKux MOJIEKYII.

3.2. YraeBoaopoasl

AnkaHbpl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl MeTaHa. sp3-I mOpuauzarms
opOuTanei atToMoB yriaepoaa. ['omonoruueckuii psii u o0miast opmyrnna aaKaHOB.
CucremaTnueckasi HOMEHKJIATypa ajJKaHOB U paaukaioB. Mzomepus yriaepoaHoro ckenera
ankaHoB. [TousTre 0 KoHpopManmsIX. PU3NUECKUE CBONCTBA aJTKaHOB. 3aKOHOMEPHOCTH
W3MEHEHUs (PU3NYECKUX CBOWCTB. XHWMHUYECKHE CBOWCTBA aJIKaHOB: TaJOTCHUPOBAHHE,
HUTPOBAHUE, JETUAPUPOBAHUE, TEPMHUECKOE pa3lioKeHHE (MHPOJIU3), TOPEHHE KaK OJUH U3
OCHOBHBIX HMCTOYHHMKOB TEIUIa B MPOMBIIIJIEHHOCTH U OBITY, KaTaJUTHYECKOE OKHCIICHHE,
KPEKUHI KakK CHOocOObl TOJY4YeHHUS BaKHEHIIMX COEJUHEHHM B OpPraHMYecKOM CHHTE3e,
M30MepH3aus Kak crocoo

MOJIy4€HUsI BHICOKOCOPTHOTO OeH3MHa. MexaHu3M peakiiy CBOOOAHOPAIMKAILHOTO 3aMEIIeHUS
(Ha mpumepe xJopupoBaHus MetaHa). CHHTETUYECKHE CIIOCOObI MOTY4YeHHUs aTKaHOB.

MeTo bl IOTy4€HUS alTKaHOB U3 AJIKWITraloreHu10B (peakuus Bropua), rekapOoKcHiInpoBaHHEM
coJielt KapOOHOBBIX KHCIIOT U 3JIEKTPOJIU30M PACTBOPOB CoJiel KapOOHOBBIX KHCIIOT.
HaxoxzaeHue ankaHoB B MpUpoje U npuMeHeHHe ankaHoB. [{uxioankansl. CTpoeHHne MOJIEKYI
nuknoankanoB. OOmast ¢opmyna nukioankaHoB. HomeHkmarypa uukioankaHoB. M3omepus
[UKIOAIKAHOB:  YIJIEPOJHOTO CKelleTa, MEXKJIAccoBasi, MPOCTpaHCTBeHHas (IMC-TpaHC-
nzoMmepusi). HanpspkeHHble 1 HeHanpshKeHHbIe UKITBL. Crienuduka CBOMCTB IMKJIOAIKAHOB

C MaJlbIM pa3MepoM IHKJIA. XHWMHUYECKHE CBOWCTBAa IUKJIONPONAaHa: TOpPEHUE, peakluuu
MpUCcOeaUHEeHHs (TUAPUPOBAHKUE, MPUCOEAUHEHUE TajOreHOB, TajJOreHOBOJOPOJOB, BOJABI) U
LUKIJIOT €K~

caHa: TOpPEHHe, PEaKINH PaauKaIbHOTO 3aMelleHus (XJIopupoBanue, HuTpoBanue). [lomyuenue
LUMKJIOAJIKAHOB U3 AJKAaHOB M JUIaJOT€HAIKAHOB. AJIKEHBI. JJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYIbl 3THIIeHa. sp2-I nbpuansanus opobutaneit arToMoB yriepojia. 6- U n-CBsi3H.
I'omonoruueckuii psa u obmias popmyna ankeHoB. HoMeHnknaTtypa ankeHoB. M3omepus

QJIKEHOB:  YIVIEPOJHOTO  CKEJEeTa, TMOJOXEHWs  KpaTHOW  CBSI3M, IPOCTPAaHCTBEHHAs
(reomeTpuueckas U30Mepus, WIN LHUC-TPaHC-U30MEPHUs), MEKKIIaccoBasi. PU3NUECKUE CBOKCTBA
aNKeHOB. XHMMHUYECKHE CBOMCTBA AIKEHOB. Peakiuu 3neKTpo(HILHOTO MPHCOSAMHEHHUS Kak
crnoco0



MOJTy4YESHUS (G YHKIIMOHATLHBIX MIPOU3BOAHBIX YIJIIE€BOIOPOIOB: TUJPUPOBAHUE,
raJIOTeHUPOBAHKE, THAPOTATOTCHIPOBAHUE, TUPATAIUS aTKEHOB. MEeXaHU3M 3JIEKTPOQUIHLHOTO
npucoeArHeHus: K ankeHam. [IpaBuiio MapkoBHMKOBa M €ro OOBSICHEHHUE C TOYKH 3PEHHS
3IEKTPOHHOU

Teopuu. PagukanbHoe mpucoeIruHeHrne OpOMOBOIOPOA K aIKeHaM B MPUCYTCTBUU IEPEKHCEH.
B3aumoseiicTBrue aikeHOB ¢ OpOMOM M XJIOPOM B ra30BOM (haze MpH BHICOKOHM TeMIiepaType Wiu
Ha cBeTy. OKuCIIEHHE aKeHOB: TOpPEHHEe, OKUCICHUE KHUCJIOPOJIOM B MPHUCYTCTBHH XJIOPHJIOB
nawtaausa (1) u menu (II) (Bakep-mpouecc), okucaeHne KUCIOPOJIOM B IMPUCYTCTBUM cepedpa,
OKHCJICHUE TOPSYUM TIOAKUCICHHBIM PACTBOPOM IEpPMaHraHaTa Kajivs, OKUCICHUE
nepMaHraHaTom Kanus (peakiusi Baruepa), o3onupoBanue. KauecTBeHHbIE peakiiuy Ha
JBOMHYIO CBSA3b. [IpOMBINIUIEHHBIE U TAO0OPATOPHBIE CIIOCOOBI MOTyYeHUs akeHOB. [lomydeHue
QIKEHOB JIETUIPUPOBAHUEM AJIKAHOB; PEAKIIUEH IMMMUHUPOBAHUS U3 CIIUPTOB, raJIOTCHAIKAHOB,
muranoreHankanoB. [IpaBumo 3aitnesa. [lomumepuzarus ankenos. [lonmumepusanus Ha
karanuzaTopax [{urnepa—HartTa. [lonusTHIEH Kak KPYMHOTOHHAXKHBINA MPOIYKT XUMHUYECKOTO
npou3BoJicTBa. [IpruMeHeHue ankeHoB (3TujieH U npomnuieH). Ankanuensl. Knaccupukanus
AITKAJMEHOB TI0 B3aUMHOMY PACIIONIOKEHHUIO KPATHBIX CBsI3el B MoJiekyse. OcOOEHHOCTH
AJIEKTPOHHOTO M TPOCTPAHCTBEHHOTO CTPOCHMS COMPSHKEHHBIX alkajaueHoB. OOmas ¢opmyna
ankaaueHoB. HoMeHknaTypa u n3oMepus aakaaueHoB. PU3NYeCKHe CBOMCTBA aJIKaIUECHOB.
XUMHUYECKHE  CBOWCTBA  aJKagUEHOB:  PEAKIMW  TMPUCOCAWHECHHMs  (TUIPUPOBAHHUE,
raJIorTeHUpPOBaHKE), TOpeHuss u mnoiauMmepuszaumu. 1,2- u 1,4-Tlpucoenunenue. Ilonydenue
AJIKaJUEHOB.

Cunre3 OyraaueHa u3 Oyrana u 3taHona. [lomumepusanus. Kayayku. Brmag C. B. JleGenesa B
MOJIyYeHUE CUHTETUYECKOTO Kay4yyka. Bynkanuzanus kaydykos. Pesuna. MHorooGpasue BU10B
CUHTETMYECKHX KAaydyyKOB, HMX CBOWCTBA U NPUMEHEHHE. AJIKUHBL. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNbl aneTuwieHa. sp-I'ubpuansanus opOutaneii aTomMoB
yraepona. l'omonorumdeckuit psin u obmas ¢dopmyna ankuHoB. HoMeHkiaTypa anKHHOB.
N3omepust anKuHOB: YIJIEPOJAHOIO CKEJETa, IOJOXKEHUsS KpPaTHOM CBSA3M, MEKKIACCOBAs.
du3nyecKre CBOMCTBA

aIKMHOB. XUMHUYECKUE CBOICTBA aIKMHOB. Peakluu NpUCOETUHEHHS] KaK CIOCO0 MOJy4eHHS
MOJIMMEPOB U IPYTUX MOJIE3HBIX NPOAYKTOB. ['mapupoBanue. Peakiuu npucoemHeHus
rajJjoreHoB, rajoreHOBOJOPOJOB, BOJbL. Tpumepusanus v auMepusanus auetuieHa. Peakuuun
3ameleHus. KucioTHble CBOMCTBA AJIKWHOB C KOHIIEBOM TPOMHOM CBS3BIO. ALICTUICHUIBI.
B3aumMojelicTBre alleTHIIEHUIOB € rajoreHaikanaMmu. ['openue anetuneHa. OKUcIeHue aJkKuHOB
pacTBopoM nepMmaHranara kaiaus. [lonydenue arneTuieHa TUPOIM30M MeTaHa U KapOUIHBIM
MetooM. CUHTE3 aJKWHOB aJIKWIUpOBaHUEM auneTuiugoB. [IpumeHeHue aneruneHa. ['opeHue
aleTUJIeHa KaK HICTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHH JUIsl CBAPKU U PE3KH METAJIJIOB.
Apensl. Mcropus oTkpsiTus 6ensona. [lonstue 06 apomaruunoctu. [IpaBuno Xrokkens.
HebGenzounnneie apomatnyeckue cucreMbl. COBpeMEHHBIE MPEACTABICHHS 00 3JIEKTPOHHOM

U TPOCTPAHCTBEHHOM cTpoeHuu Oenzona. Obmas Gopmyna apeHoB. M3oMepust 1 HOMEHKIIaTypa
roMoJioroB OeH3oua. Mzomepus qu3aMelieHHbIX OEH30JI0B Ha IpUMepe KCUI0I0B. Ou3znyeckue
CBOICTBa OeH307a. XMMUYECKHE CBOWcTBa OeH3ona. Peakiuu 3amenieHuss B OEH30JbHOM siape
(anexTpodunpHOE 3aMeleHre): TATOTeHHPOBaHIE, HUTPOBAaHUE, ATKUITUPOBAHUE,
aIuIMpoBaHue, cylbupoBanue. MexaHU3M peakiuu dMEKTPoGUIbLHOrO 3aMenieHus. Peakiuu
MPUCOCIUHEHHUS K OeH30qy (THAPUpOBaHHE, TaJOT€HHUPOBAaHUE (XJIOPHPOBAHUE HA CBETY)).
Peakuust ropenns. OCOOEHHOCTH XUMHUYECKIX CBOMCTB alKMJIOEH30JI0B Ha MPUMEPE TOTYOJIa.
B3anMHoe BiusiHME aTOMOB B MOJIeKyJie Tosryosa. [IpaBuina opueHTanuu 3amecTuTeneil B



peaxkuusax 3aMeIleHUs, COTJIaCOBaHHasl U HECOIJIACOBAaHHAsI OPUEHTALUsA. XJIOPUPOBAHUE
ToJtyosa. OKHUCIIEHUE AJIKWIIOEH30JI0B PACTBOPOM IIEpMaHraHara Kainus. ['ajnoreHupoBaHue
AIKWIOCH30JI0B B OOKOBYIO Ilenb. HutpoBanue HutpoOen3ona. [loxydenne 6eH3011a U ero
romoJioros. [Ipumenenne romonoros 6ex3oua. [ToHsTHE O TOAUSAIEPHBIX apeHaX, UX
($u3noIIOTHYECKOe eCTBUE HA OPTaHM3M 4elloBeKa. | eHeTHuecKkas CBsI3b MEXIY pa3IHuHBIMU
KJ1accaMM YIJjieBoJi0po/ioB. KauecTBeHHbIE peakliuu Ha HENpeIeIbHbIE YIIIEBOIOPOIbI.
["anoreHonpon3BoAHBIE YTIIEBOAOPOJIOB. DIEKTPOHHOE CTPOCHHE IaJIOT€HOPOU3BOIHbIX
YIIeBOA0POJIOB. Peakiiny 3amelieHus rajoreHa Ha TuApOKCUII, HUTPOTPYIIY, IIHaHOTPYIILY,
amMuHOrpynny. JleficTBue Ha raJloreHIpOU3BOHbIE BOJHOTO U CHUPTOBOTO pacTBOpa LIEJIOYH.
CpaBHEHHE pPEaKITMOHHOM CITIOCOOHOCTHU aJIKUJI-, BAHWI-, (DEHWI- U OCH3UITaJIOTeHUIOB.
B3anMopelicTBie TUTaioreHaIKaHOB C MarHueM M ONUHKOM. [IOHsATHE 0 MeTayutoOopraHNYecKuX
coeMHEeHUAX. Marnuiioprannueckue coequnenus. Peaktus ['punbspa. McnonszoBanue
TaJIOTCHOTIPOU3BOIHBIX B OBITY, TEXHUKE U B CHHTE3EC.

JdemoncTpanuu. 1. CocraBieHue MoJene MoJieKyn ankaHoB. 2. bpoMupoBanue rexcana Ha
ceery. 3. ['openue merana, aTuiieHa, aneruiieHa. 4. OTHOIIEHUE METaHa, STUJICHA, alleTHIICHA

n OeH3oJla K pacTBOpaM IepMaHraHaTa Kaimus u OpomHO Bome. 5. Ilomydenuwe sTuieHa
peakmeit reruaparamnuu 3tanona. 6. [lonydenue aneTmiena ruipoan3oM Kapouaa KaabITusl.

7. OkuCIeHue TOIyoJia pacCTBOPOM IepMaHranara kanud. 8. [lonydenue ctupona
JeTIoJIMMEpU3alMel MOJIMCTUPOJIa U UCIIBITAHUE €r0 OTHOILIEHUS! K pacTBOPY MepMaHraHarta
KaJTusl.

3.3. Kuciaopoacoaepskamme opranHnyecKkue coeIuHeHus

Cruprel. Knaccuduxkarys, HOMEHKIIATypa ¥ U30MepHsi CIUPTOB. ['oMosornueckuii psix u ooras
(dbopMyIa npeaesbHbIX OJHOATOMHBIX CIIUPTOB. DU3NUECKHe CBONCTBA MPEICIbHBIX
OJIHOATOMHBIX CIIUPTOB. BosopoHas cBA3b MEXIy MOJIEKYJIaMU U €€ BIMsSHUE Ha (Qu3HuecKue
CBOMCTBa CHUPTOB. XMMHUYECKHE CBOWCTBA CIIUPTOB: KUCIOTHBIE CBOICTBA (B3aMMOJIEHCTBUE C
HAaTpUEeM KaK CHOCO0 YCTaHOBJEHHUS HaJIM4Yusl TUIPOKCOTPYIIIbI); PpEaKUUu 3aMelleHUs
TUAPOKCUIIBHOM TPYIIIBI Ha TajoreH KakK Croco0 MOJy4YeHHs pacTBOPUTENICH; MEKMOIEKYIsIpHast
U BHYTPUMOJIEKYIIIpHAs AeTUApaTanus; 00pa3oBaHUE CIOKHBIX A3(UPOB C HEOPraHUUYECKUMHU U
OpraHMYeCKMMHU KHUCJIOTaMH; TropeHue; okucieHue oxcuaoM wenu (II), noakucieHHbIM
pacTBOpOM MepMaHraHarta Kajus, XpOMOBOW CMEChIO; peaKlIUU YrieBOJAOPOIHOTO paJuKaa.
CpaBHeHHE pEaKIMOHHOW CHOCOOHOCTH MEPBUYHBIX, BTOPHUUHBIX M TPETHYHBIX OJHOATOMHBIX
CIHUPTOB B PEAKIMH 3aMelleHHs. ANKOTroisaThl. ['Maponus, ankuaupoBaHue (CHHTE3 MPOCTHIX
a¢upoB no Bunbsimcony). Ddupsl pochopubix kucinoT. Poms MoHO-, mu- u Tpudocdaror B
OMoxXuMHUYECKUX mpoieccax. [IpombiuieHHbli cuHTe3 MeTaHoa. [lomydenue sTaHona: peakius
OpO>KEeHHUs TIIIOKO3BL, TUIpaTalus dTuieHa. [[puMeHeHre MeTaHoa U 3TaHoJIa.
®u3NoI0rnyecKoe AeCTBUE METAHOIA U ATaHOJIa Ha OPraHu3M 4esloBeka. MHOroaTOMHbIE
CHOUPTHL. DTUIICHIJIMKOJb U TIUIEPHUH KaK MPEACTaBUTENN PEIEIbHBIX MHOTOATOMHBIX
CIUPTOB, UX (pU3MUECKHEe U XUMUYECKUE CBOMcTBa. KadecTBeHHas peakiiusi HA MHOTOATOMHBIE
CHUPTHI U €€ MPUMEHEHHUE AJI1 pacllO3HABaHUs IIMIIEPUHA B COCTABE KOCMETHYECKUX CPEICTB.
CuHTe3 AMOKCaHa U3 STUIEHIIIUKOJIA. TOKCMYHOCTD ATUieHTIIMKOIA. [IpakTuueckoe
MPUMEHEHHE OTWICHIJIMKONS M riunepuHa. l[Ipocteie 3Qupbl Kak H30MEpHl MpPeesbHBIX
OJIHOATOMHBIX CHUPTOB. CpaBHEHHE WX (PU3UYECKUX M XUMHUYECKUX CBONCTB CO CIHUPTAMH.
Peakuust paciienieHus mpocThix 3GUPOB HOA0BOA0POAOM. [Iepokcuab! IpOCThIX 3DUPOB, MEPHI
MIPEIOCTOPOKHOCTH TipH paboTe ¢ HUMU. Denonbl. CTpoeHne, U30MepHs U HOMEHKIATypa



¢denonoB. B3anMHOEe BiIMAHHE aTOMOB B MoJiekyde ¢eHona. Duznyueckne M XUMHUYECKHE
cBoiicTBa (eHona M Kpe3osoB. KucnoTHwsle cBoOWCTBA ()EHOJIOB B CPAaBHEHHU CO CIHPTAMU:
peakuuM C HaTpHeM, THIPOKCHUAOM HaTpus. Peakuuu 3amerieHuss B OEH30JbHOM KOJBIIE
(ranorenupoBanue (OpomupoBanme), HuUTpoBaHue). lIpocteie 3¢dupsl ¢eHonoB. OxucieHue
(deHoIIoB.

KauectBennsie peaknuu Ha (enou. [lonydenue dpenona. [Ipumenenne dpeHona. KapOoHunbHbIC
cOoelMHEHUs. AJbAETUbl U KETOHBI. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
KapOOHHMIIBHOU TPYIIIBI, €€ MOJSPHOCTD U MoJisipu3yemMocTh. Kiaccudukanus anpaeruion

1 KeTOHOB. CTpoeHUe NpeesIbHbIX allbIErH10B. | OMOJIOrH4ecKkuil psjl, HOMEHKIaTypa,
M30Mepus PEACIIbHBIX albAeTu0B. CTpOCHHE MOJIEKYIIBI alleToHa. ['oMoiornueckui

psl, HOMEHKJIaTypa W u3oMepus KeToHoB. OOmas ¢opmyna MNpeaeibHBIX albJCTHIOB |
KeToHOB. du3nueckue cBoicTBa (popmanibaernaa, aleTaibaeruia, aierona. [lonstue o
KETO-€HOJIBHOM TayTOMEpUU KapOOHWIBHBIX COEAMHEHUN. XUMHUYECKHE CBOMCTBA MPEACITbHBIX
aJbJIETUJI0B M KETOHOB. MeXaHMU3M peaklMy HyKJI€O(QHUIbHOTO MPUCOETUHEHHS 110
KapOOHUIIbHOM Irpymne. Peakuyuu nprucoeuHeHns BObl, COMPTOB, LIMAaHOBOIOPOa

u ruzapocynabputa Hatpus. [lomydenue aneraneii u keraneil. CpaBHeHHE PEaKIIMOHHOMN
CIOCOOHOCTH aJIbJIETH/IOB U KETOHOB B peaKLMsIX MPUCOEeTUHEHUs. Peakiiuu 3aMeneHns: aToMoB
BOJIOpO/JIa TIPHU YIJIEpOIHOM atome Ha ranored. [lonumepusanus popmanbaeruia u
areranpaernga. CUHTE3 CIUPTOB B3aWMOJAECUCTBHEM KapOOHWIBHBIX COEIUHEHUN C PEaKTHBOM
I'punbspa. Oxucnenue KapOOHMIBHBIX coeuHeHN. OCOOEHHOCTH peaKuu OKUCIICHUS
anetoHa. CpaBHEHUE OKHCIICHMSI ajbJeruJOoB M KeTOHOB. ['mapupoBanue. BoccranoBieHne
KapOOHUJIBHBIX COEAUHEHMM B cnupThl. KauecTBEeHHBIE peakiuu Ha albJAECTHUAHYIO TPYIIY
(peakmusi «cepeOpsiHOTO 3epKajiay, B3aumojercTBue ¢ ruapokcuaoMm memu (I1)). AnbmonsHO-
KPOTOHOBAsI KOHJEHCALUs albJAerua0B U KeToHOB. OcobenHocT dopMmanbaeruaa. [lomyuenue
Mpe/lebHBIX aJbJICTHIOB: OKUCICHHE CIMPTOB, ruapaTanus auetwieHa (peakunus Kyudeposa),
OKHUCJICHHEM STUJIEHA KUCIOPOoJoM B mpucyrcTBuM xjopuaa namnaaus (II). Ilomydyenue anerona
OKHUCJICHHEM MPOIaHOJIa-2 U Pa3yioKeHUEM KaJbIUeBOU UK OapHeBON COJU YKCYCHOM KHCIOTBHI.
Tokcu4HOCTH anbaeruoB. Baxkuelinme nmpeacTaBUTeNu albAeruI0B U KETOHOB: (hopMaibaeru,
YKCYCHBIM anbJIerujl, aleTOH W HUX MPaKTUYECKoe HCIoyb3oBaHue. KapOOHOBbIE KHCIIOTHI.
CrpoeHue npeaesibHbIX 0JHOOCHOBHBIX KapOOHOBBIX KUCIIOT. Kitaccudukanus, nzomepus u
HOMEHKJIAaTypa KapOOHOBBIX KHUCJIOT. OJEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCUIIbHOM rpynmbl. ['oMonorndeckuii psin u o6mas Gopmyiia mpenenbHbIX 0JHOOCHOBHBIX
KapOOHOBBIX KHCIOT. PU3NYECKUE CBONCTBA MPEIeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT
Ha IpUMEpPE MYpPABbUHOM, YKCYCHOM, MPONHOHOBOM, MAJIbMUTUHOBOW U CTEAPUHOBOM KHCIIOT.
Bonopoansie cBsi3u, accorpaiys KapOOHOBBIX KUCIOT. XUMHUYECKHE CBOMCTBA MpeebHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. KHCIOTHBIE CBOMCTBA (M3MEHEHHE OKPACKU MHIUKATOPOB,
peakuuyu ¢ aKTUBHBIMHM METAJUIAMH, OCHOBHBIMHU OKCHJIaMHU, OCHOBAHUSAMH, COJIAIMHU). M3MeHenune
CHJIBI KApOOHOBBIX KUCIIOT IIPU BBEJCHUHU JOHOPHBIX M aKLIENTOPHBIX 3aMECTUTEIEH.
B3anmopeiicTBie kapOOHOBBIX KHUCIOT CO CHUpPTaMM (peakuus STepUpHKaAIH), 00OpaTUMOCTb
peakuMy, MEXaHHW3M peakuuu sTepuukauu. ['agoreHupoBaHue KapOOHOBBIX KHCJIOT B
O60okoByt0 1enb. OCOOEHHOCTHM XMMHUYECKMX CBOMCTB MypaBbUHOM KucinoTel. IlomydeHue
NpeJeNbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCJIOT: OKHUCIIEHHE ajbJErHJIOB, OKHCIIEHUE
NIEPBUYHBIX CHOUPTOB, OKHUCIEHUE AJKAHOB M  QJKEHOB, THAPOJIU30M TI'E€MUHAJIbHBIX
TPUTaJIOr€HHUJIOB.

B3anmoperictBueM peaktuBa I’ puHbspa ¢ yrileKucaslM razom. [lomyyenne MypaBbuHON U
YKCYCHOM KUCIJIOT B IPOMBIIIIIEHHOCTH. [IpuMeHeHre MypaBbUHON U YKCYCHON KHUCTIOT.



JIByXOCHOBHBIE KapOOHOBBIC KUCIOTHI: OOIIUE CIIOCOOBI TOIy4eHHS, 0COOEHHOCTH XUMUYECKUX
coiicTs. [llaBeneBas 1 MaJOHOBask KUCJIOTA KAaK NPEACTaBUTENN IUKaPOOHOBBIX KHCIIOT.
CuHTE3Bl HA OCHOBE MAJIOHOBOTO 3(pupa. AHTUAPUABI U UMHUIBI TUKAPOOHOBBIX KHCIIOT.
HenpenenbHble 1 apoMaTHUECKHE KHCIOTBI: 0COOCHHOCTH UX CTPOCHUS U CBOMCTB. [IpuMeneHue
OEH30MHOI KUCIIOTHI. ApOMaTHYECKHE JUKAapOOHOBBIE KUCIOTHI ((TaneBas, n3zodraneBas u
TepedTaneBas KUCIOTH): MPOMBIIUIEHHBIE METO b IOJy4YeHUs U puMenenue. [lonstue o
THJIPOKCUKApOOHOBBIX KMCIOTAX U X MPEACTABUTEISIX MOJIOYHOH, TUMOHHOH, SIOJIOYHOM 1
BUHHOW KHCJOTax. Beiciime mpenensHbie U HenpeAeIbHbIe KapOOHOBBIE KUCIOTH. 3HAYEHUE H
IIPpUMEHEHHE KapOOHOBBIX KUCIOT. DyHKIIMOHANIbHBIE IPOU3BOIHbIE KAPOOHOBBIX KUCIIOT.
XJIOpaHTUIPUIBI U aHTUAPUABI KapOOHOBBIX KHUCIOT: MOJydyeHHUe, Tuaponu3. Bzaumoneiicteue
XJIOPAHTUAPUIOB € HYKJI€OPMIbHBIMU peareHTaMu. [losryueHnue crnoxHbIX 3(pUpoB ¢
HCII0JIb30BAHUEM XJIOPAHTHIPUIOB U aHTUAPUIOB KUCIOT. CrnoxHble 3gupbl. CTpoeHue,
HOMEHKJIaTypa U U30Mepus CI0KHBIX 3upoB. CinoxHbIE F3PUPHI KaK U30MEPbI KApOOHOBBIX
KHUCTIOT (MexKinaccoBast nzomepus). CpaBHeHHE (PU3MUECKUX CBOMCTB U PEAKIIMOHHOMN
CIIOCOOHOCTH CJIOKHBIX 3(DUPOB M U30MEPHBIX UM KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
3¢upoB. CriocoObl MOTydeHUs CIOKHBIX 3(PUPOB: 3TeprdUKaIUsI KapOOHOBBIX KUCIOT,
aIMUIMPOBAHKUE CIMPTOB U AJKOTOJIATOB TajOr€HaHTMPHUJIAMU U aHTUAPUAAMH, AIKHWIMPOBAHUE
kapOokcunaT-uoHoB. CuHTE3 CIHOXKHBIX 3(pupoB ¢eHosoB. CioxHble 3PUpPbl HEOPraHUUYECKUX
kucnot. Hutpornuuepun. [lpumenenne cinoxHbIXx 3GUpOB B MULIEBOH U apProMepHOit
MIPOMBIIIIJIEHHOCTU. AMH/IbI KApOOHOBBIX KUCJIOT: MOJIyY€HUE U CBOWCTBA Ha MPUMEpe
anieramuza. [lonstre o HUTpUIax kKapOoOHOBBIX KUCIOT. [lnanruapunsl. Conu kapOOHOBBIX
KHUCJIOT, MX TEPMHYECKOE pa3jokKeHWe B MNpUcyTcTBUM Ienoud. CHHTe3 KapOOHWIBHBIX
COEJIMHEHUH pa30oKEeHNEM KaJIbIIUEBBIX COJICH KapOOHOBBIX KUCIIOT.

Jdemoncrpauuu. 1. B3aumoneiicTBue HaTpusi ¢ 3TaHOJOM. 2. OKHUCJIEHHE 3TaHOJA OKCHUIIOM
menu (II). 3. T'operme srtanoma. 4. B3aumojeicTBHE TpeT-OyTHIIOBOIO CIUPTA C COJISTHOM
kucioroit. 5. Mogodopmuas peakuus. 6. OnpeneneHre aabIerua0B TPy MOMOIIN Ka4eCTBEHHBIX
peakuuid. 7. OKUCIEHUE aJIbJIETU/IOB IEPMAHTaHATOM KaJusl.

JlaGoparopHbie onbIThI. 1. CBOMCcTBa 3TUIIOBOTO ciupTa. 2. CBoiicTBa riuiepuna. 3. CBoiicTBa
(denona. 4. CpoiictBa popmanmua. 5. CBOMCTBA YKCYCHOM KUCIOTHI. 6. Cor KapOOHOBBIX
KHCJTIOT.

3.4. A30T- u cepocojepkaiye coeTUHEHUs

Hutpocoenunenus. DIeKTpOHHOE CTpOEHHE HUTporpymmsbl. llomydyeHne HUTPOCOETMHEHUH.
BoccraHoBrnenue HUTPOApeHOB B aMUHBL. ApPOMATUYECKHUE HHUTPOCOCAMHEHUS. AKIENTOpPHBIC
CBOMCTBAa HUTPOTPYMIIBI. AJIbIOJIbHO-KPOTOHOBAS KOHICHCALIUS HUTPOCOECTUHEHHIA.
B3apoiBuatsie BenjectBa. AMuHbl. Kitaccudukanust mo THIY yriieBoJIOPOAHOTO paJuKalia U YUCITy
aMUHOTPYMI B MOJIEKYJIE, HOMEHKJIaTypa, u3oMepus aMUHOB. [lepBHUHbIE, BTOPUYHBIE U
TPETUYHBIE AMUHBI. DJIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHUE MPEIEIbHBIX AMUHOB.
®u3nueckne CBOMCTBa aMUHOB. AMUHBI KaK OpPraHM4e€CKHUE OCHOBAHUS: PEAKIIMK C BOJOM,
kuciotaMu. Conu alnKuiaMMOHUs. Peakiysi ropeHusi aMuHOB. AJIKWJIMPOBAHUE U

alMIMpOBaHUE aMUHOB. Peakiuu aMUHOB ¢ a30TUCTOM KHUCIOTOM. IIoHATHE O YeTBEpPTUUYHBIX
aMMOHHEBBIX OCHOBaHMsIX. HuTpo3aMuHbl. MeTo bl MACHTH(PUKAIIUN IEPBUYHBIX, BTOPUYHBIX H
TpeTUYHBbIX aMHUHOB. [lonydeHMe amMUMHOB aJKWIMPOBAHUEM AaMMHAKa U BOCCTaHOBJIEHHEM
HUTPOIPOU3BOTHBIX YTIEBOAOPOIOB, U3 cIUPTOB. [IprMeHeHrne aMiuHOB B (papMarieBTUIeCKOn
MPOMBILIJIEHHOCTH. ApOMaTUYECKNE aMUHbl. AHWINH KaK MPEACTaBUTEIb apOMATUUECKHUX
amMuHOB. CTpoeHue anunrHa. B3aumHoe BiMsHUE TPy aTOMOB B MOJIEKYJI€ aHWIMHA. BiausiHue



3aMeCTUTENIEH B apOMaTUYECKOM sIJIpe HAa KUCIOTHBIE U OCHOBHBIE CBOMCTBA apUIaMHHOB.
[TpuumHbI O0c1abIeHUs] OCHOBHBIX CBOMCTB aHWJIMHA B CPABHEHUHU C aMUHAMU TPEACIBHOTO Psijia.
XUMUYECKUE CBOMCTBA aHWJIMHA: OCHOBHBIE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMM); PEAKIIMHI
3aMEIEHUs B apOMaTHUECKOE Spo (TaloreHnpoBaHue (B3auMo ielicTBre ¢ OPOMHOM BOJION),
HUTPOBaHUE (B3aMMOJICHCTBHUE C a30THON KHUCIIOTOMN), Cyab()UPOBAHKE); OKUCIICHHE;
IKWIMPOBAHKE U Al[MUIMPOBAHUE IO aTOMY a30Ta). 3allliTa aMUHOTPYIIIIbI IIPU PEAKLINU
HUTPOBaHUA aHWIMHA. Auetanunua. Jluazocoeannenus. J{na3oTupoBaHue MepBUYHbIX
apuiaMuHOB. Peakuiny 1ua3ocoeIMHEHUN ¢ BBIIECICHUEM a30Ta. Y CIOBUS a30COUYETaHMs], a30- U
JIMa30COCTaBJIAIONINE. A30KpacUTEN, 3aBUCUMOCTb UX cTpoeHus oT pH cpeapl. HaukaTopsl.
[Tonyuenue anunuHa (peakuusi 3uHMHA). AHWIMH KakK ChIpbe JUIsl MIPOU3BOJCTBA AHUIMHOBBIX
kpacuteneil. CuHTe3pl Ha OcHOBe aHuiMHA. Cepooprannyeckue coeauHenus. [Ipencrasnenue o
cepoopraHndeckux coequHeHusax. OCOOEHHOCTH UX CTPOCHUS U CBOMCTB. 3HAUCHUE
CEPOOPraHNYECKUX COCAUHEHUN. [ 'eTepouKibl. A30T-, KUCIOPOI- U CEPOCOIEpKAIINE
rerepounkibl. Oypan, nuppo, THOdEH U UMUIA30J1 KaK MPEACTaBUTENN NATHUICHHBIX
rerepoukioB. [Ipupoaa apoMaTHUHOCTH MATHYICHHBIX T€TEPOLUKIIOB. DJIEKTPOHHOE CTPOCHUE
MOJIEKYJIBI TUPPOJIa, ApOMATUUECKUI XapakTep MosIeKyibl. KucioTHele cBOMCTBa MUppoJIa.
Peakuuu rugpupoBanusi rerepouukioB. [loHsTHe 0 MpUPOAHBIX MOpPUPUHAX - XITOPOPHUILIE U
reme. OOume npeacTaBieHus 00 MX poju B KuBOHM mpupoje. [lupuaun kak mpenctaBUTENb
HIECTUYWICHHBIX M€TEPOLUKIIOB. DJIEKTPOHHOE CTPOEHUE MOJIEKYJIbl MUPUIMHA, apOMaTHUYECKUN
XapakTtep MOJIEKyJabl. OCHOBHBIE CBOMCTBAa MUpHAWHA. Pa3znuuue B MPOSBICHUM OCHOBHBIX
CBOMCTB nupposia U nupuauHa. Peakuuu nupuanHa: 31ekTpouibHOe 3aMeleHHe,
TUAPUPOBaHUE, 3aMEIlIeHHE aTOMOB BOIOPOa B B-TI0JI0KEHUHU Ha TUApoKcorpynmy. [TukonnHbl
u ux okuciaeHue. Kero-eHonbHas TayToMmepus [-TuapokcunupuauHa. Tayromepus [-
TUAPOKCUNMpUINHA U yparuia. [Ipencrasienne 06 nMugazolie, NUNepuanHe, MUPUMHINHE,
WHJOJIe, HUKOTUHE, aTpoIlMHe, CcKaToje, ¢ypdyposje, TUCTUAMHE, THCTaMUHE, IIypUHE,
IYPUHOBBIX U TUPUMHUJIUHOBBIX OCHOBAHHUSIX.

Jdemoncrpauuu. 1. OcHOBHBIE CBOWCTBa aMUHOB. 2. KauecTBEHHbIC peaklMM HA aHWJIWH. 3.
AnunuHoBbIe KpacuTend. 4. OOpa3Isl reTePONUKIMYSCKUX COCAMHCHUH.

3.5. BuoJjiornyeckn aKTHBHBIE BelleCTBA

JKupbl kak cioxHbie 3(QHUpPHl TVIMIEPUHA W BBICHINX KapOOHOBBIX KHCIOT. PacTuTenbHBIC H
YKUBOTHBIE JKUPbI, UX cocTaB. DU3NUECKHE CBOMCTBA KUPOB. XUMHUYECKHE CBOMCTBA JKUPOB:
rupupoBanue, okucienue. Ilepokcuanoe okucienue xupoB. [Iporopkanue xupoB. I'maposns
WM OMBLIEHHUE KUPOB KaK COCO0 MPOMBIILIIEHHOTO MOTyYeHHsI COJIeH BBICIINX KapOOHO-

BBIX KHUCJIOT. ['maporenusanus >kupoB. [lpuMeHeHue >kupoB. Mpula Kak COJM  BBICHIUX
KapOOHOBBIX KHCIOT. Motomue cBoiictBa Mbuia. [IpeacraBnenne o munmaax. OoOmue
MPECTaBIECHUS

0 Ouosornyeckux (GYHKIUSAX TUNUAOB. YTineBoabl. OO1ias ¢popmyna yraieBoJoB.
Knaccuduxkamus yrieBonoB. MoHo-, OUTo- U nonvcaxapuabl. @u3ndeckre cBOCTBA U
HaX0XJICHHE YIJIeBOIOB B MPUPO/Ie (Ha MpUMEpE TIIIOKO3bI M PpyKTO3bl). JInHEHHAsS 1
UKInYeckast JOpMBbI TITFOKO3bI U PPYKTO36I. [Inpano3sl u ¢pypanossl. @opmynsl Ouriepa u
Xeyopca. IloHATHE O TayrOMEpHM KakK BHUAE HM30MEPUHU MEKIY LUKIMYECKOW W JIMHEMHOM
dbopmamu. OnTHYeckas H30MEpHUsl TIIOKO3bl. XHWMHUYECKHE CBOMCTBA TJIIOKO3bI: OKHCIIEHUE
XJIOPHOM



WM OpOMHOU BOJIOM, OKHCIICHUE a30THOM KHCIIOTOM, BOCCTAHOBJICHHE B IIIECTUATOMHBIN CITUPT,
aAlMIMPOBAHUE, ATIKWIMPOBAHUE, U30MEPHU3ALIMS, KAUeCTBEHHBIC PEAKIIMHU Ha TITI0KO3Y
(3KCnepuMeEHTaIbHbIE 10KA3aTEIbCTBA HATUYUS aJIbJIETUAHON U CIUPTOBBIX T'PYIII B IJIIOKO3E),
CHUPTOBOE, MOJIOYHOKHUCIIOE, IPOITMOHOBOKHUCIIOE U MACIsTHOKUCIIOE Oposkenue. [ TMKo3uaHbIi
TUAPOKCHIIL, ero crienuduueckue croiicta. [TonsaTue o rimko3ngax. [ToHsTHE 0 TIIFOKO3UAAX, UX
HaxoxJieHuu B npupojie. [lomydyenne riatoko3sl. DpykTo3a kak u3oMep TIIIOK03bl. Pubosa

u ne3okcupudo3a. [Ipumenenue u 6uosiornueckas pois yriieBoaoB. OKUCIECHUE YTIIEBOIOB —
HMCTOYHHUK SHEPTUH KUBBIX opraHu3MoB. [{ucaxapuel. Caxaposa Kak MpeiacTaBUTEIb
HEBOCCTAHABIIMBAKOIINX JucaxapuaoB. CTpoeHne, PU3NIeCKIe U XUMHUYESCKIE CBOMCTBA
caxapo3sl. ManibTo3a, J1akTo3a U 11eJ7I00103a: UX CTpOoeHue, (pu3nueckue 1 XUMHYECKUe
ceorictBa. ['maponms agucaxapunos. [lomyuenue caxapa n3 caxapHoil cBekibl. [Ipumenenue
caxaposbl. [lonmucaxapuael. Kpaxman, TIMKOTEH U EUII0JI03a KaK OMOJIOTHYECKUE TOJTUMEPHI.
Kpaxman kak cMech aMUII03bl U aMWJIOTIEKTUHA, €r0 (pu3nyeckrue cBOWCTBa. XUMHYECKUE
CBOMCTBA KpaxMmaja: THAPOJIN3, KAYECTBEHHAs PEaKIIHsl C HOJIOM U €€ PUMEHEHHE JIJIsI
O0OHapy>KEeHMsI KpaxMayia B IIPOJyKTax MUTaHUs. [ JTMKOT€H: 0COOEHHOCTH CTPOEHUSI U CBOMCTB.
Hennronosa: ctpoeHne u GU3NIECKUE CBOMCTBA. XMMHYECKHE CBOMCTBA IEJUTIOIO3BI: THAPOJIN3,
oOpazoBaHue CIOKHBIX 23QupoB. [I[puMeHeHne Kpaxmana u 1euroIo3sl. [IpakTnyeckoe
3HaveHHe nojucaxapuoB. [lonstue o mpousBoacTee 6ymaru. HykienHOBBIE KUCIOTHI.
Hyxneo3unpl. Hykneotuasl. HyknenHoBbIE KHCIOTHI KaK IpUpOAHbIE ToMMepbl. CocTaB U
ctpoenue HykinenHoBbIx kucnoT (JAHK u PHK). I'inponus nHykienHoBbIX kuciaot. Posb
HYKJICMHOBBIX KHCJIOT B JKU3HenesITeIbHOCTH oprann3MoB. @ynkiuu JJTHK n PHK.
KommnementapHocts. ['enetnueckuit koa. Mccnenosanue cocraBa JJHK denoBeka u ero
MIPAaKTUYECKOE 3HaueHUEe. AMUHOKUCIOTHL. COCTaB, CTPOEHUE M HOMEHKJIATypa aMUHOKHCIIOT.
['omonoruueckuii ps npeaeabHbIX AMUHOKUCIOT. M30Mepus npenenbHbIX aMUHOKHUCIIOT.
OnTtrueckas nzomepus. Puznyeckue CBOMCTBA NPEAEIbHBIX aMUHOKHUCIIOT. OCHOBHBIE
aMUHOKHCIIOTBI, 0Opasytoniue 6enku. CrocoObl MoJydeHUsI aMUHOKUCIOT. AMUHOKUCIIOTHI Kak
amoTepHble OpraHNYeCcKUe COCAUHEHNUs, PABHOBECHUS B pacTBOpax aMHUHOKHCIOT. CBOHCTBA
AMUHOKHCIIOT: KHCJIOTHBIE U OCHOBHBIE CBOMCTBA; M303JEKTPUYECKAsl TOUKA; AJIKWIMPOBAHHUE U
aIMUIMPOBAHNE aMUHOTPYIIIBL; ATepudUKALINS; PEaKlUU C a30TUCTON KuciaoToil. KauecTBeHHbie
peaknuuy Ha  aMHUHOKHCIOTBI ¢  rugapokcuaom wmeau  (II),  HuHTMOpuHOM,  2,4-
muHUTpodTOpOeH3070M. Crienuduyeckue KayeCTBEHHBIE pEaKIMM Ha apoMaTUYecKHue U
TreTEPOLUKINYECKME aMUHOKUCIIOTHI C KOHIEHTPUPOBAHHOW a30THOM KHUCIOTOM, HA IUCTEUH C
arieratoM cBuHia (II). TlonaTtue o HMUKIMYECKUX aMUAAX - JIAKTaMax M JAUKETOINHUIIEpa3uHaX.
buonoruyeckoe 3HaueHne o-aMUHOKHUCIOT. OONacTH MPUMEHEHUs aMUHOKUCIOT. [lentuael, nx
ctpoenue. llentunHas cBsi3b. AMHUJIHBIA XapakTep NENTUIHON CBA3UM. CHUHTE3 MENTHUIOB.
I'upponus mentumoB. benku kak mnpuponnsie Ouomnomumepbl. CocTaB U CTPOCHHE OEJIKOB.
[lepBuunas cTpykrypa 6€1K0B. XMMHUUYECKHUE METO/IbI YCTAHOBJICHHSI aMHHOKHCIOTHOTO COCTaBa
u

nocienoBarenbHOCTH. DEepMEHTATUBHBIN THApPOIN3 OenkoB. BropuuHas cTpykTypa OeiakoB: o-
crupanb, B-cTpykTypa. TpeTuuHas u 4eTBepTUUHAs CTPYKTypa O6enkoB. JucynbduaHbie
MOCTHKH M HOHHBIE M BaH-Jep-BaajbCOBHI (TUAPOGOOHBIE) B3aUMOJEHCTBUS. XUMHYECKUE
CBOMCTBa OGJIKOB: TUPOJIH3, IEHATYpAIIKs, KAYeCTBEHHBIC (I[BETHBIC) peaKIIMK HA OCTKU.
[IpeBpaienus 6eTKOB NUIK B opraHu3Me. bruonorundeckue Gpynkiuu 6enkoB. JlocTimkeHus

B M3YYE€HUU CTPOCHUS U CUHTE3a OENKOB.

JemouncTpanun. 1. PacTBOpuMOCTh yriieBOJIOB B BOJIE ¥ dTaHoJIe. 2. OOpa3iibl aMUHOKHUCIIOT.



JIaGopatopubie onbIThl. 1. CBoiicTBa riroko3bl. 2. OmpeneneHue Kpaxmaia B MPOIYKTax
nuTanus. 3. JKupsl u ux cBoiicta. 4. LIBeTHbIe peakiiuu OEIKOB.

3.6. BbicokoMoJIeKyISIpHBIE COCAMHEHUSI

OcHOBHbBIE TOHATUS BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMEp, IOJUMEP, CTPYKTYpHOE
3B€HO, CTeleHb MosmMepu3aluuud. OCHOBHbIE CHOCOOBI IOJYYEHHUS BBICOKOMOJIEKYIISPHBIX
COEIMHEHUI: peaKkuy nojJuMepu3aluu 1 nojgukonaeHcauuu. Cononumepusanus. CTpoeHue u
CTPYKTYypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTPOECHUS MOJIEKYIL.
Knaccugukanus moauMepoB: miacTMacchl (IIIACTUKH ), SJIACTOMEPHI (KaydyKH), BOJIOKHA,
KOMMO3UThl. COBpEMEHHBIE TJIaCTMACCHhI (IJIACTUKU) (TIOJIMATUIICH, TIOJUIIPOIIUTIEH,
MOJINCTUPOJ, TOJIUBUHWIXIOPU, (TOPOIJIACT, MNONMATUIEHTepedTaNaT, aKpui-OyTaaueH-
CTUPOJIbHBIN IUIACTUK, MOJIMKapOOHATh). TepMOIUIaCTUYHBIE U TEPMOPEAKTHUBHBIE MOJIUMEPHI.
®enondopmanbaeruaubie cMoiibl. KoMmno3utHele Marepuainbl. [lepcreKkTUBBI MCHOJIB30BaHUS
KOMITO3UTHBIX MaTepuanoB. YriemnacTuku. Bonokna, ux xmaccupukauus. I[lpuponnsie u
XMUMHUYECKHE BOJIOKHA. VICKyCCTBEHHBIE M CHUHTETHUYECKHE BOJIOKHA. [loHsATHE O BHCKO3€e U
arietaTHoM BoJiokHe. llommadupHele M moiMamMuAHbIE BOJIOKHA, UX CTPOEHHUE, CBOWCTBA.
[IpakTnueckoe

HCIIOJIb30BAHNE BOJIOKOH. DnacToMepsl. [IpupoaHbIil n cuHTeTHYECKNI KayuyK. Pe3uHa u
700ouHuT. [Ipumenenue monmumepoB. CuHTeTHueckue TieHKH. MemOpanbl. HoBble TexHOJIOTHH
JaJIbHENIIIEr0 COBEPIICHCTBOBAHUS TIOJUMEPHBIX MAaTEPUAJIOB.

Jdemoncrpanuu. 1. OO6pa3upbr miactukoB. 2. Kosmekumst BosmokoH. 3. IlonmkonmeHcamms
STUJICHTIIMKOJIS ¢ TEPePTAICBOM KUCIOTOM.

JlaGopaTropHble onbITbl. OTHONIEHWE CHUHTETHYECKMX BOJIOKOH K pacTBOpaM KHUCJIOT H
LIET0YEH.

4. XuMHUA ¥ KU3Hb

4.1. XumMHnueckasi TEXHOJIOT U

(Xumuss B mnpombliiieHHOCTH) OCHOBHBIE MPHHIMIBI XUMUYECKOW TexHonoruu. OOmue
MIPEJICTaBJICHUS O MPOMBIIIJICHHBIX CIIOCO0aX MOJMYYeHHs] XUMUYECKHX BeliecTB. [Ipon3BoacTBo
CEpHOM KHUCIOThI KOHTAKTHBIM crioco0oM. Xumusm mpoiiecca. Coipbe AJisi IPOU3BOCTBA CEPHOM
KUCTIOTBl. TexXHOoJormueckas cxema Ipoliecca, MpoIecchl M ammaparbl. MexaHu3Mm
KaTaJUTHYECKOTo AeicTBus okcuaa BaHaaus (V). [IpousBoactBo ammuaka. XUMHU3M Ipoliecca.
Omnpenenenre ONTUMANbHBIX YCIOBHM MPOBeAeHUS peakuuu. [IpuHIMI UUPKYISLIUN U €ro
peanM3anus B TEXHOJOTHUECKOM cxeme. Meramryprus. Yepnas meramtyprus. [IponsBoacTso
yyryHa. JlIoMeHHBIi mpolecc (CbIpbe, yCTPOUCTBO TOMEHHOU MEYH, XMMH3M IIpoIiecca).
[Tpou3BoICTBO cTanu B MapTeHOBCKOM meuu. [Ipou3BOACTBO CTanu B KHUCIOPOAHOM KOHBEpTEpE
U B anekTporneyax. [Ipsmoii MeTon momydeHus sxkesne3a u3 pyabl. LIBeTHas Mmetamtyprus.
Oprannveckuii cunTe3. IlpombinuieHHas opranndeckas xumus. OCHOBHOW UM TOHKHUH
opranuueckuif  cuHTe3. Hawmbonee  KpPYMHOTOHH@XKHbIE IPOU3BOJACTBA  OPraHMYECKHX
COCIMHECHUN.

ITpousBosacTBO MeTaHoua. [lomyueHre yKCyCHOM KUCIIOTHI M (popMaibIeruja U3 MeTaHoa.
[Tomy4yenue aneraTa 1nemton03bl. Cblpbe A OpraHMuecKoi MpoMbIIIeHHOCTH. [Ipobiema
OTXOJIOB U MOOOYHBIX MPOAYKTOB. CHHTE3bI HA OCHOBE CHHTE3Ia3a.

4.2. XuMuS ¥ DKOJOTrus
XUMHUYECKOE 3arpsi3HEHNE OKPYKaIOIIEH Cpefibl U ero MOCIeACTBHI. DKOJIOTHs U mpobiema
OXpaHbl OKPYKAIOIIEH cpefibl. «3elIeHas» XUMUsL.



Hemouncrpanun. 1. Coipbe ISl TPOU3BOJICTBA CEPHONM KHUCIOTHL. 2. MoJienb KHUIISIIEro Clios. 3.
XKenesnas pyna. 4. O0pasibl CIUIaBOB XKele3a.

4.3. XuMus ¥ JHepreTuka

[TpupoHBIE UICTOYHUKH YTIeBOI0pOo10B. [IprpoaHbIil 1 MOy THBIN HE(PTAHOM ra3sl, UX COCTaB U
ucrnomas3zoBanue. Hegtp kak cmech yriieoaoponoB. CoctaB HepTH U ee nepepaboTka.
[lepBuunast u BropuuHas mnepepaborka HepTH. Ileperonka nedTH. Kpexunr. Pudopmwunr.
Hedrenponykrel. OkraHoBoe umcino OeH3mHa. OXxpaHa OKpYXKalollel Cpeasl Tpu
HedTenepepaboTKe

U TpaHCIopTHUpOoBKe HedrenpoaykToB. Kamennsit yronas. KokcoBanue yris. ['azuduxarus yris.
DKoJjoru4eckue npooiaeMbl, BOZHUKAIOLIUE MPU UCIIOIb30BAHUM YISl B KAUECTBE TOIUIMBA.
AnbTepHaTUBHBIE HCTOUYHUKN SHEPTUH.

4.4. Xumus 4 310pOBbE

Xumus num. XKupsl, Oenku, yriaeBoabl, BATAMUHBI, (epMeHThI. PalinoHansHoe nuTaHue.
[Mumessie noGaBku. [IumieBbie n00aBkH, X KiaccuuKkanus. 3anmpelieHHble U pa3pellieHHbIe
numeBble  q00aBkr. OCHOBBI MHIIEBOM XUMHHA. XWUMHASL B MeauluHe. [loHATHE O
(dapmaiieBTHUECKON XUMHUH U papmakosioruu. PazpaboTka snekapcTB. JlekapcTBeHHbIE CpesicTBa,
ux kinaccu¢pukanusa. IIporuBoMukpoOHble cpencTBa (Cynb(paHUIaAMHIHBIE Mpenaparbl H
aHTUOWOTHKHM).  AHajmbreTWKH  (acnMpWH, aHajJbIMH, [apaleTraMos, HapKOTHYECKHe
aHAJIBI€TUKN ). AHTUTUCTAMUHHBIE ITpenapatsl. Bsokymmue cpencrsa. 'opMOHBI M TOPMOHAJIBHBIE
npemnapatsl. [IpoOneMsl, cBs3aHHBIE C MPUMEHEHHEM JIEKAPCTBEHHBIX IpenapaTtoB. Bpeanbie
MPUBBIYKY U (HaKTOPBI,

paspymiamnye 370poBbe (M30BITOUHOE MOTPEOJICHUE KUPHOUW MHUIIH, KypeHUe, YIOTpeOIICHHE
AJIKOTOJIs, HAPKOMAaHMS ).

4.5. XuMus B NIOBCeIHEBHOM KU3HU

Kocmernueckne u mapdromepnsie cpenactBa. beitoBas xumwus. IloHsATHE O TOBEPXHOCTHO-
aKTUBHBIX BellecTBax. Moromue u uuctamue cpeacrBa. OrbGenuBarommue cpenctsa. [Ipasuiia
0e3omacHOi pabOThI C €IKUMU, TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMHU OBITOBOM
xuMuH. [TurmMenTs! 1 kpacku. [IpuHIMIBI OKpalIMBaHUs TKAHEH.

4.6. Xumusi B CTPOUTEIbCTBE
l'umc. M3Becth. Llement, Oeton. Kieu. [lonbop onTUManbHBIX CTPOUTENBHBIX MAaTEpUAIOB B
MIPAKTUYECKOU JeSITEIbHOCTH YEJIOBEKa.

4.77. XuMu{ B CeJILCKOM X035IlicTBe
MunepanbHble W opranuuyeckue ynoOpenus. CpeactBa 3ammuThl pacTeHui. [lecTuiuabr:
WHCEKTUIUIBI, TepOULIUIbI U QYHTUIIUABL. PenenaenTs.

4.8. Heopranuyeckue MaTepuaJbl

Crekiio, ero Buapl. CuamkaTHas IPOMBIIUIEHHOCTb. TpaJlulInOHHBIE U COBPEMEHHBIE
Kepamuueckne Marepuainsl. CBepxnpoBozsmas kepamuka. [loHaTue o kepmerax, Marepuanax c
BBICOKOU TBEPAOCTHIO.

4.9. XuMusi B COBpeMEHHOM HayKe



OcobGenHoctu coBpeMeHHOM Hayku. [Ipodeccuss xumrka. MeTo10J0TUsl HAYYHOT'O
uccreoBanusa. MeToibl HayyHOTO TI03HAaHUS B XUMHH. CyOBeKT U 0OBEKT HAyYHOTO TIO3HAHUSL.
[TocTanoBka npobnemsl. COop mHPOpMAIK U HaKOTUIeHUE GakToB. [ nmore3a u ee
SKCTIIEpUMEHTaNIbHAs IpoBepKa. TeopeTrnueckoe 00bsICHEHNE TTOTyYEeHHBIX PE3YIIbTAaTOB.
Wuaykuus v neaykuus. DKCepuMeHTalbHAsl IPOBEPKA MOMYyYEHHBIX TEOPETUUECKUX

BBIBOJIOB C IIEJIBIO PACHpPOCTPAHEHUs MX Ha Oojiee HIMPOKHH Kpyr OOBEKTOB. XUMHUYECKHMA
aHaJIu3, CUHTE3, MOJIEIMPOBAHUE XMMUYECKUX IIPOLECCOB U ABJIECHUI KaK METO1a HAy4HOT'O
no3Hanus. HanoctpykTypsl. BBeneHne B IpOEKTHYIO AesATenbHOCTh. IIpoekT. Turbl n

BHJIBI TIPOSKTOB, ATAIBI peanu3anuu mpoekra. OCOOEHHOCTH pa3pabOTKU MPOEKTOB (IIOCTaHOBKA
1ene, moadop METOHK, padoTa ¢ JINTEPATYPHBIMU HCTOYHUKAMH, 0()OPMIIEHHE U 3alUTa
npoekra). Mcrounnku xumnyeckoit nudopmanuu. [lonck xumudeckoil nHGopMauu no
Ha3BaHUAM, HICHTHUPHUKATOpaM, CTPYKTYpHBIM (opMynaM. Pabora ¢ 0a3amMu JaHHBIX.
CoBpemeHHbIe (U3NKO-XUMHUYECKUE METO/Ibl YCTAHOBJIEHUS COCTaBa U CTPYKTYPhI BEIIECTB.
Jemoncrpanum. 1. Ilumessie kpacutenu. 2. Kpamenue tkaneid. 3. OrbenuBaHue TKaHeil. 4.
Konnexuust cpeacts 3amutel pactenuil. 5. Kepamudeckne marepuaisl. 6. L[BeTHbIe cTEka.

7. llpumepsl pabOThI ¢ XUMUYECKUMU 0a3aMU TaHHBIX.

JladopaTopHble onbIThl. 1. 3HAKOMCTBO ¢ MowmuUMHU cpeactBamu. 2. Kien. 3. 3HakoMCTBO €
MUHEpaJIbHBIMH YI00pEHUSIMU U U3y4EHHE UX CBOMCTB.

2.5. Tunbl pacyeTHbIX 32124

1. Haxoxnaenne MOJeKysipHOW (OPMYIIBI YIIIEBOJOPOIA IO €ro IUIOTHOCTH M MacCOBOM J10JIe
3JIEMEHTOB, BXOSIIKX B €T0 COCTaB WJIM MO MPOIYKTaM CrOpaHUsl.

2. PacdeTsl MaccoBO# 1071 (MacChl) XUMUYECKOTO COCTMHEHUS B CMECH.

3. Pacuetsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CJIH OJHO U3 BEIIECTB
JTAaHO B M30BITKE (MMEET IPUMECH ).

4. PacueTsl MacCcOBOM MM OOBEMHOM JIOJIM BBIXOJIa IPOAYKTA PEAKIIMH OT TEOPETUUECKU
BO3MOXHOTO.

5. Pacuets! TemoBoro ¢ dexra peakiuu.

6. PacueTbl 00bEeMHBIX OTHOLIECHUH ra30B IPU XUMUYECKUX PEAKIUAX.

7. Pacuetsl Macchl (00beMa, KOJIMYeCcTBa BEUIECTBA) MPOAYKTa PEaKlUu, €Cld OJHO U3 BEIECTB
JIAHO B BUJIE PAaCTBOPA C OIPEIeJICHHOW MAaCCOBOM J10JIel pacCTBOPEHHOTO BEIIECTBA.

8. PacueThl sHEepruu akTUBALIMK U KOHCTAHTHI CKOPOCTH PEAKIINH 110 IKCIIEPUMEHTATbHBIM
JTAHHBIM.

9. Pacuet KOHCTaHTHI paBHOBECHS [0 PABHOBECHBIM KOHIIEHTPALIMSAM BEIIECTB.

10. Pacuer paBHOBECHBIX KOHIIEHTPAIIM BEIIECTB, €CIM HU3BECTHBI MCXOJHBIC KOHIEHTPALUU
BEII[ECTB M KOHCTAHTa PAaBHOBECHSI.

11. Pacuer pH pacTBOpa CHIBHOM KHCIOTHI M CHIIBHOTO OCHOBAHHUSI, €CIIH U3BECTHA UX
KOHIIEHTPALIHSI.

12. Pacuer pH pactBopa cnaboii KUCIOTHI U C1a00T0 OCHOBAHMSI, €CITH U3BECTHA UX
KOHIIEHTpPAIMS U KOHCTAHTa JUCCOIUAIIIH.

13. Pacuer pacTBOPUMOCTH COJIH, €CJIM U3BECTHA BennunHa ee [1P.

14. Pac4eTsI ¢ UCMOJIB30BAHUEM 3aKOHOB DJIEKTPOIIU3A.



TemaTn4veckoe IJIAHUPOBAHHUE, B TOM YHUCJIC C YIETOM paﬁoqeﬁ nporpaMmMbl BOCIIUTAHHUA C
YKazaHueM KoJIn1iecTBa 4aCcoB, OTBOAMMbBIX HaA OCBOCHHE KaKI0ii TeMbl

10kJaacc
Ne Monyab KoJu-Bo
pasae BOCIIUTATEIbHOM 4acoB
Ha3Banue Tembl pa3aesa
Ja NMPOrpamMmbl
n/n «IIIKOJIBHBIH YPOK»
1 [ToBTOpEHue u yriydieHne 3HaHUN Tb (mpaBuia yueOHbIX 18
kabuHeToB). JleHb
> 3HAHUIM.
OcCHOBHBIE TIOHATHS OPTaHUYECKON XUMHH - 13
2 BceMupHBII 1€HD
60pu0BI co CITH Tom.
3 YriaeBonopol Onumnnapl, KOHKYPChI 25
Kucnoponaconepsxamue OpTraHUYECKHE
4 COEIMHEHUSI 19
5 A30T- ¥ cepocoIepKalue COCTUHEHUS JleHb poCCHIICKOW HAYKH. 6
BcemupHsblii 1eHb
MMMYHUTETA.
6 buonoruueckn akTUBHBIE BENIECTBA YH 14
JleHb KOCMOHABTHUKH
Jenp IToGenpr
7 Benukue XUMHUKH. 4
BrICOKOMOTNIEKYIAPHBIE COETUHEHUS
JleHb xuMHuKa
3aHuMaTeIbHas XUMUS
Peszepr 3
Hroro 102
11 kiace
Ne Monyab Koa-Bo
pasne BOCIIUTATEJILHOM 4acoB
Ha3Banue Tembl pa3jaena
Ja NMPOrpamMMbl
n/n «IIIKOJIBbHBIH YPOK»
1 Hemeranmisl Tb (mpaBuia yaeOHbIX 29
KaOWHETOB).
JleHb 3HaHUM.
Mertannbr , 29
2 BcemupHblii 1IeHb 60pHOBI
co CITN Jom.
3 CTpoeHI/Ie aToMa. XUMHYEeCKas CBSI3b OHI/IMHI/IaHBI, KOHKYPCBI 8
4 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 17
XUMUYECKUX PEaKIUn
5 XUMHYECKask TEXHOJIOTHUS JleHb poccHiiCKOW HayKH. 7
BcemupHsblii 1eHb
MMMYHUTETA.
Xumus B OBITY M Ha CITy)KOe 001ecTBa JleHE KOCMOHABTHKH
6 y YK Jenn IToGembr 9

Benukne xumukn
JleHb xuMuKa




3anuMareabpHas XUMUS

Hroro
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