HosicuuTeIbHAA 3aNIMCKA

Jlannass pabouas mporpamMma Kypca «XHMHH» YIIIYOJICHHOTO YPOBHS CpPEIHEro OOIIEero
oOpa3zoBaHms pa3paboTaHa Ha OCHOBE aBTOpPCKoW mporpammbl B.B.JlyHuHa, omyOnmMkoBaHHOW B
coopuuke: Xumus. YrinyoneHHslid ypoBeHb. 10—11 kmacchl: pabouas nporpamma kK auaun Y MK B. B.
Jlyauna: ydyeObHO-MeToamueckoe nocodue/ B. B. Epemun, A. A. [poznos, U. B. Epemuna, 3. IO.
Kepumos. — M.: [poda, 2017. — 324, [1] c.

Conepxanne OOy4eHHUS peaJ30BaHO B YUEOHMKAX XHMHH, BBITYIICHHBIX H31aTEIECTBOM
«poda»:

Epemun B. B., Ky3semenko H. E., Tepenun B. U., Ipo3noB A. A., Jlynun B. B. Xumus.
Yrnybnennsiii ypoBenb. 10 kmacc, 2019;

Epemun B. B., Ky3semenko H. E., [Ipo3noB A. A., Jlyaun B. B. Xumus. YriyOneHHbIH ypOBEHb.
11 xnacc, 2020.

Hacrosmas nporpamMMa peanusyer oo1iue neiu cpeaHero oouiero oopazoBaHusi, aBTOPCKUE UIEU
pa3BUBAIOIIETO, COBPEMEHHOr0, HAy4YHO OOOCHOBAHHOTO Kypca XHMHH, BHYTPHUIPEIMETHBIE H
MEXIIPEIMETHBIE CBS3HM, NpeaycMaTpuBaeT (HOPMUPOBAHHE YHHUBEPCAJIBHBIX YUYEOHBIX JCHCTBHIMA
yyaluxcs, MO3BOJSET OCYIIECTBIATh CHUCTEMHO-JESATEIIbHOCTHBIH W TNPAKTUKO-OPUEHTHUPOBAHHBIN
MOJIXO/IbI B OOYUEHUH.

OnpHoil W3 BaxHEWmMX 3amad pabodell NpPOrpaMMbl SIBISETCS MOATOTOBKA YYAIIUXCS K
OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY >KM3HEHHOTO M MPO(PECCHOHAIBHOTO IYTH. Y4aluecs
JOJKHBI HAYYUTHCSI CAMOCTOSITEIBHO CTAaBUTH LIETH M ONPEACIATh MyTH UX JTOCTHKEHUS, UCIIOIb30BaTh
MIPUOOPETEHHBIH B LIIKOJIE OTBIT IEATEIHLHOCTU B pealbHON KHU3HH, 32 paMKaMU y4eOHOro Mpoliecca.

['maBHBIe 1ETHM cpeHero oo1Iero o0pa3zoBaHusl, pean3yIOLIUecs Yepe3 JaHHYI0 IPorpamMmy:

1. ®opmMupoBaHHE IETOCTHOTO TPEACTABICHUS O MHpPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX
3HAHUAX, YMEHUSIX U CIIOCO0AX AESITEIbHOCTH.

2. [TpuoOperenue omnbiTa pa3HOOOPA3HOM NEATETFHOCTH, ONBITA MO3HAHUS M CAMOTIO3HAHHSL.

3. IloaroToBka K OCYyIIECTBIEHUIO OCO3HAHHOI'O BHIOOpA MHANBUAYAIbHON 00pa30BaTENIbHON MU
npodeccnoHalbHOM TPaeKTOPHUH.

Henu nzyyenus:

1. ®dopmupoBaHMe YyMEHHMS BHAETh U [OHHUMAaTh IIEHHOCTb OOpa30BaHMs, 3HAYUMOCTb
XMMUYECKOI0 3HaHMS JJIs1 KaXKJI0TO YEJI0BEKa, HE3aBUCHMO OT €ro NpoeCcCHOHATIBHOM 1 TeIbHOCTH;

2. ®opMHpOBaHKE YMEHUS pa3inyaTh (HaKkThl U OLIEHKH, CPABHUBAThH OLIEHOYHBIE BHIBObI, BUIETh
UX CBA3b C KPUTEPUSMH OLICHKH CBSI3b KPUTEPUEB C OIpPEAEICHHOW CHCTEMOM IIEHHOCTEH,
(dbopMynrpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MTO3UIINIO;

3. ®opMHUpOBaHHUE LIETOCTHOTO MPEACTABICHHUS O MUPE U POJIM XUMHUU B CO3JJaHUM COBPEMEHHOM
€CTECTBEHHOHAyYHOW KapTUHBI MHpa; YMEHHUS OOBACHATH OOBEKTBI M IPOLECCHl OKpY’Karolei
JEeUCTBUTENLHOCTH (IPUPOAHOM, COLIMATIBHOM, KYIbTYPHOU, TEXHUUECKOM CPeibl), UCTIONb3Ys AJIS 3TOTO
XUMHUUYECKHUE 3HAHUS;

4. TlpuoOpeTeHue ombITa Pa3HOOOPA3HOM NEATENLHOCTH, OIbITa MO3HAHHMS M CAMOIO3HAHUS,
KJIFOUEBBIX HABBIKOB, HMMEIOIMX YHHUBEPCAIBHOE 3HAUEHUE MJI1 PaA3IMYHBIX BUJOB JAEATEIbHOCTU
(HaBBIKOB pelleHus: MpoOieM, MPUHATHS pelIeHui, MOMCKa, aHauu3a M 00paboTku HHGOpMAaLUH,
KOMMYHHMKATHUBHBIX HaBBIKOB, HaBBIKOB M3MEPEHUI, HABBIKOB COTPYIHUYECTBA, HABBIKOB OE€30MaCHOTO
oOpallieHusi C BeIleCTBaMU B TOBCEITHEBHOM JKHU3HH).

@dopmbl opraHu3anuy yueOGHoro mpoiecca:
KOMOMHHMPOBaHbIE YPOKH;
nabopaTopHbIe padoTHI;
MpaKTH4YECKHe paboThl;
YPOKH 3aKperuieHus: 1 0000IIeHNs 3HAaHUH.
DopMBbI TEKYIIETO KOHTPOJISI 3HAHUM:
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* (pOoHTATBHBIN, UHAMBHIYaTbHbIH OMPOC;
* MpaKTHYEeCKue paboTHI,
* TECTUPOBAHHUE.

IIporpamma paccuurana Ha 350 yacoB, u3 Hux 16 yacoB pe3epBHOe BpeMmsi: 10 S yaca B
Heneno B 10 u 11 kaaccax. B 10 kiaacce - 10 npakTudeckux pador, 4 KOHTpPoJabHbIe padoThl; B 11
kiaacce — 10 npakTuyeckux padort, 4 KOHTPOJIbHbIEe PadOThI.

B nannoii paboueii mporpamme (GOpMyIHpPOBKA T€M, KOJIMYECTBO U COAEPIKAHUE MPAKTUUECKUX
padoT COOTBETCTBYIOT aBTOPCKOM ITpOrpamme.

TpeOoBaHus K pe3yjabTaTaM 0CBOEHHSI 00yYAIONIUMUCH OCHOBHOM

o0pa3oBarTeyibHOI MPOrPaMMBbI

denepallbHBI TOCYIapCTBEHHBIM 00pa30BaTENBbHBIN CTAaHAAPT CPEAHETO 00Iero oOpa3oBaHUS
YCTAQHAaBJIMBAET CIEAYIOIIUMe TpeOOBaHUs K pe3yiabTaTaM OCBOCHMsI OOYYaroIIMMKCS OCHOBHOM
00pa3oBaTeNbHON POTPAMMBI:

K JIMYHOCTHBIM  pe3yJibTAaTaM OCBOE€HHMsSI OCHOBHOIi  oOpa3oBaTesbHOI

NporpamMMsi:

1) BocnHMTaHHE POCCUHCKON Ipa)kIaHCKON MICHTHYHOCTH, IATPUOTU3MA, YBAKCHHUSI K CBOEMY Hapoy,
YyBCTBO OTBETCTBEHHOCTH mepea PoanHol, ropnoctu 3a cBoil kpail, cBoro Poauny, npomuioe u
HACTOsIIIee MHOTOHAIIMOHAIILHOTO Hapoa Poccuu, yBakeHHE K TOCY1apCTBEHHBIM CHMBOJIAM;

2) QopMmHpOBaHUE TPAXKIAHCKOW MO3MIHMH KaK AKTHMBHOIO M OTBETCTBEHHOIO YCHA POCCHIICKOrO
00IIeCTBa, OCO3HAIOIIETO CBOM KOHCTHUTYIIMOHHBIE IpaBa M OOSM3aHHOCTH, YBAXKAIOLIETO 3aKOH H
IIPABOMNOPSIOK, 00JI1a/1a0IIEr0 YyBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO NMPHUHUMAIOIIETO
TpPaIUIMOHHBIE HAIMOHAIBHBIE M OOIIEYEeNIOBEUYeCKNe TyMaHUCTHYECKHE M JEeMOKPaTHYECKHE
LEHHOCTH;

3) TOTOBHOCTH K CITy)eHUI0 OTeuecTBy, ero 3aliuTe;

4) chopMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
M OOINECTBEHHOW MpPAaKTHKH, OCHOBAHHOTO HA [HAJIOTe KYyJbTYp, a TaKKe Ppa3IHuHBIX (opm
OO0IIECTBEHHOTO CO3HAHMsI, 0CO3HAHHE CBOETO MECTa B MOJIUKYIBTYPHOM MHpE;

5) chopMHUpOBaHHOCTH OCHOB  CaMOpa3BUTHUS M  CAaMOBOCIIMTAHUS B  COOTBETCTBUH  C
00I11€4eTIOBEYECKUMH IIEHHOCTSMU U HJeaJlaMd  TPaXKAAHCKOro  OOILIecTBa; TOTOBHOCTh U
CIIOCOOHOCTh K CaMOCTOSITEIbHON, TBOPUECKOW U OTBETCTBEHHOM! J1€ATEIbHOCTH;

6) TonmepaHTHOE CO3HAHHE U MOBEACHHE B MOJIUKYIBTYPHOM MHpPE, TOTOBHOCTh U CIIOCOOHOCTH BECTH
IMaJor C JAPYTMMH JIIOABMH, JOCTHUTAaTh B HEM B3aMMOIIOHWMAHWsS, HAaXOAWTh OOIIME LEeNH U
COTPYAHUYATH JJIS UX TOCTUKEHHUS;

7) HaBBIKM COTPYJHHYECTBA CO CBEPCTHHKAMH, JEThbMH MIIAJIIETO0 BO3pacTa, B3POCIBIMH B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJE3HOM, Yy4eOHO-MCCIIEA0BATEIbCKOW, MPOSKTHON U APYrHX
BUJIAX JICATEILHOCTH;

8) HpaBCTBEHHOE CO3HAHUE ¥ MOBE/ICHUE HA OCHOBE YCBOCHHS OOIICUYETOBEYCSCKUX [IEHHOCTEIH;

9) TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHMIO, B TOM YHCIIE CAaMOOOPa30BaHMIO, Ha MIPOTSHKCHUHU BCE
KHU3HHM;, CO3HATEJIbHOE OTHOLICHHE K HEMpPEephIBHOMY OOpa30BaHHMIO KaK YCJIOBHIO YCIIEHIHON
npo¢eCCUOHAIBHON U 00IIIECTBEHHON JIEATEIbHOCTH;

10) scTeTndeckoe OTHOIIEHHE K MHUPY, BKJIIOYas JCTETHKY OBbITa, HAay4yHOrO W TEXHUYECKOTO
TBOPYECTBA, CITOPTA, OOIIECTBEHHBIX OTHOIIICHHIA;

11) npuHATHE W peanM3anus IIEHHOCTEeW 310pOBOr0 M 0e30macHOro oOpasa KHM3HHU, MOTPEOHOCTH B
(GU3NIECKOM CaMOCOBEPIICHCTBOBAHNY, 3aHATHAX CIIOPTUBHO-030POBUTEIHHON JEATEIBHOCTHIO,
HENPUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIOTPEOIECHUS alIKOr0JIsl, HAPKOTUKOB,;

12) OepexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOEC OTHOIICHHE K (H3MYECKOMY U ICHXOJOTMYECKOMY
3JI0pOBbIO, KaAK COOCTBEHHOMY, TaK U JIPYTHX JIOJIEH, yMEHUE OKa3bIBaTh MEPBYIO MIOMOIIIb;

13) oco3naHHbIi BEIOOP Oymymieil TpopecCHu U BO3MOXHOCTEH peaan3aliii COOCTBEHHBIX KU3HCHHBIX
IUTAHOB; OTHOIIEHHE K MPO(PECCUOHATBLHON NeSITENbHOCTH KaK BO3MOKHOCTH y4a- CTHUS B PELICHUU
JIMYHBIX, 00IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHAILHBIX MTPOOIIEM;

14) cpopMUpPOBaHHOCTh ~ DKOJIOTMYECKOTO  MBINUICHUS, NOHUMAHUS  BIUSHHUS  COIMAIBHO-
HKOHOMHYECKUX MPOIECCOB HA COCTOSTHUE MPUPOTHON U COMMANBHOM CPEJIbI; MPHOOPETEHNE OTTbITa
HKOJIOTOHAIPABICHHOH JIEATEILHOCTH;



15) OTBCTCTBCHHOC OTHOMICHUC K CO3JaHUIO CEMbU HAa OCHOBC OCO3HAHHOI'O ITPUHATHUA L[GHHOCTGP'I
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CEeMCHHOM KU3HHU,
e K MeTalnpeAMEeTHBIM pe3yJibTAaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM

NpPoOorpaMmMblI:

YMEHHUE CaMOCTOSITENIbHO OIPENEISATh LEIH JESATENIbHOCTH U COCTAaBJISATH IIJIaHbl JEATEIbHOCTH;

CaMOCTOSITEJILHO OCYILECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATh JEATEIBHOCTD; UCIIOJIb30BaTh

BCE BO3MOJKHBIE pECypChl JUIsl JOCTMKEHMSI IIOCTaB- JIEHHBIX LeJell U peanus3aluu IIJIaHOB

NeSITeIbHOCTH; BEIOUPATh YCIELIHbIE CTPATErMH B PA3JIMYHBIX CUTYaLUsX;

yYMEHHUE MPOIYKTHBHO OOINATHCS M B3aMMOJACHUCTBOBATH B MPOIECCE COBMECTHOM JEATENbHOCTH,

YUUTBIBATh MO3ULUH IPYTUX YYACTHUKOB AEATEIBHOCTH, 3(PPEKTUBHO pa3peniaTb KOHQIINKTHI;

BJIaJICHHE HABBIKAMM IO3HABATEIBbHOH, YUeOHO-HCCIEI0BATEIbCKONH M MPOEKTHOW JESTEIBHOCTH,

HaBbIKAMU pa3pelIeHuss NpoOjeM; CIIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY

METOJIOB PEUIEHMsI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IO3HAHMUS;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIbHOM MH(POPMALMOHHO-TI03HABATEIbHON JEATEIbHOCTH,

BJIaJICHHE HaBBIKAMU MOTYyYEHHUS HEOOXOIUMON HH(GOpPMAIMK U3 CIOBapeil pa3HbIX THIIOB, YMEHUE

OPUEHTUPOBATbCSI B  PA3JIMYHBIX HCTOYHUKAX WHGPOpMAlMM, KPUTUYECKU OLEHUBATh U

MHTEPIPETHPOBATH UH- (HOPMAIIHIO, TOTYIAEMYIO U3 Pa3IMYHBIX HCTOYHUKOB;

YMEHHUE HCIOJb30BaTh CpPeACTBa MH(MOPMALMOHHBIX M KOMMYHHMKAIlMOHHBIX TEXHOJOTMH B

pElIEHNH KOTHUTUBHBIX, KOMMYHHMKATHBHBIX W  OPraHM3AallMOHHBIX 337ad C COOJIIOJIEHHEM

TpeOOBaHUN SPrOHOMMKH, TEXHUKH O€3011aCHOCTH, TMTHMEHBI, pecypcocOepeKeHus, MPaBOBbIX U

THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

yYMEHHUE ONpeAeATh Ha3HaUeHNEe U (QYHKIMH Pa3InYHbIX COLUAIBHBIX UHCTUTYTOB,;

YMEHHE CaMOCTOSTEIbHO OLIEHWBATh U IPUHUMATh pEIICHUS, OINPEACISAIOUUE CTPATETUIO

MIOBE/ICHHUS, C YYETOM I'PaXkIaHCKUX U HPABCTBEHHBIX IEHHOCTEH;

BJI/ICHUE SI3BIKOBBIMHM CPEJICTBAMHU — YMEHHUE SICHO, JIOTHYHO M TOYHO M3J1araTh CBOIO TOUKY

3peHus, UCIONIb30BaTh aIEKBATHBIC S3bIKOBBIE CPEICTBA;

BJIaJICHHE HaBBIKAMHU I[1O3HABATEIBHON peQIIEKCHM KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBUN W

MBICIIUTENIBHBIX NIPOLIECCOB, UX PE3YJIBTaTOB M OCHOBaHWM, IPaHMIl CBOErO 3HAHUSA U HE3HAHUSA,

HOBBIX MIO3HABATEIbHBIX 33714 U CPEJICTB UX JOCTHKCHUS;

K INpeIMeTHBIM Ppe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM

NporpaMMbl, OTHOCALIMMCS K Yy4deOHOMY mnpeaMery «XHMHUsD» Ha

yriiy0oJIeCHHOM YpPOBHe:

c(hOPMHUPOBAHHOCTh CHUCTEMBI 3HAHMK 00 OOIIMX XUMHUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,

TEOPUsIX;

c(OpPMUPOBAHHOCTh YMEHUHN HCCIIEOBATh CBOICTBA HEOPraHMYECKMX W OPraHMYECKUX BEIIECTB,

OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUsI XMMUYECKHX PeaKLnii, MPOTHO3MPOBATh BO3MOXKHOCTh MX

OCYILIECTBIICHHUS;

BJIQ/ICHUE YMEHUSMHU BBIJIBUTaTh TMIOTE3bl HA OCHOBE 3HAHUHN O COCTAaBE, CTPOCHUM BEILIECTBA U

OCHOBHBIX XHMHYECKHMX 3aKOHAax, IPOBEPATh MX OKCHEPUMEHTAIbHO, (opMynupys Lelb

UCCIIEIOBaHMS;

BJIQJICHHE METOJaMH  CaMOCTOSTEIbHOIO IUTAHUPOBAHUS M NPOBEICHUS XUMHUYECKHUX

HKCHEPUMEHTOB € COOJIOJIEHHEM MpaBUi Oe30macHOM paboThl C BEIIECTBAMU M JIAOOPATOPHBIM

o0opynoBaHueM; c(pOpMHUPOBAHHOCTh YMEHUN OMUCAHUS, aHAIW3a U OLEHKU JIOCTOBEPHOCTHU

IIOJIyYEHHOT'O PE3yJIbTaTa;

cOPMUPOBAHHOCTh YMEHUH NPOTHO3UPOBATH, AHAJIM3UPOBATH M OLEHUBATh C MO3ULUI

HKOJIOTUYECKOM O€30MacHOCTH TOCJIEACTBUS OBITOBOW M TMPOM3BOJCTBEHHOH JAEATENbHOCTH

4eJloBeKa, CBS3aHHOM ¢ mepepaboTKOM BEIIeCTB.

Ilnanupyemblie mpeaMeTHbIE Pe3yJbTATHI OCBOCHHUS Y4eOHOI0 npeaMera « XumMus»

Ha yIrJ1y0JICHHOM YPOBHeE

B pesynbpTaTe n3ydeHus yueOHOro npeaMera « XuMUs» Ha YPOBHE CPEIHEro OOIIero
00pa30BaHUsl BBIITYCKHUK Ha YIJIyOJI€HHOM yPOBHE HAYUYUTCS:

— pacKpbIBaTh Ha NpUMeEpax PoJib XUMUU B GOPMHUPOBAHNUHN COBPEMEHHON HAYYHOU

KapTUHbI MHpa MU B IIPAKTUYECKON JCATEILHOCTU 4YEJIIOBEKa, B3aWUMOCBSI3b MEXKIY
XUMHEHN U APYTUMHU €CTECTBEHHBIMH HayKaMU;



— CONOCTAaBJIATH MCTOPUYECKHE BEXU  Pa3BUTHUSI XHMHHU C HUCTOPUUYECKUMU
nepuoJaMu Ppa3BUTHUS TIPOMBIIIIEHHOCTH W HAYKM JUIS [OPOBEJCHUS aHaau3a
COCTOSIHUS, IIyTEU pa3BUTHUSA HAYKU U TEXHOJIOTUH;

— aHaAJIN3UPOBATH COCTaB, CTPOCHUE U CBOMCTBA BELIECTB, NIPUMEHSIS MOJIOXKECHUS
OCHOBHBIX XMMHWYECKHUX TEOPUU: XUMHYECKOTIO CTPOECHHUSI OPraHUYECKUX COCIUHEHUM
A. M. byrtnepoBa, CTpOe€HUsS aToMa, XHUMHUYECKOW CBSI3H, DAJICKTPOJIUTHYECKOMU
JUCCOLIMAlMM KHUCJIOT, OCHOBAaHMM W COJIEH, a TaKX€ YCTaHaBJIWBATh HOPUYUHHO-
CJII€JICTBEHHBIE CBSI3M MEXKJly CBOMCTBAMHU BEIIECTBA U €0 COCTABOM U CTPOCHHUEM;

— INPUMEHSTHh MNpaBUJIA CHUCTEMATHYECKOU MEXIYHAapOJIHOW HOMEHKJIATypbl Kak
CpeJZICTBa pa3jIMuCHUs U UACHTU(UKAIINHU BEILIECTB 10 UX COCTABY M CTPOCHHIO;

— COCTaBJISITh MOJICKYJIIDHBIE U CTPYKTYpHbIE (DOPMYJIbl HEOPraHUYECKUX H
OPraHUYECKHX BEIIECTB KaK HOCUTEIEed HWH@OpMAaIlMM O CTPOCHHUH BEIIECTBA, €ro
CBOMCTBAX U NPUHAJICKHOCTH K OIIPEAECIICHHOMY KJIaCCy COSIMHEHU;

— OOBSACHSATH TIPUPOJY UM COOCOOBI OOpa30oBaHUS XHUMHYCCKON CBS3H:
KOBAJICHTHOM (TTOJISIPHOM, HEMOJISIPHOM), MOHHOW, METa/LUIMYECKOW, BOOOPOIHOU C
HEJIBIO OTIPEAEIICHUSI XUMHUYECKOW aKTUBHOCTH BEILIECTB;

— XapakTepu3oBaTh (PU3UUECKUE CBOMCTBA HEOPIraHUYECKHUX W OPraHUYECKHUX
BEIIECTB M YCTAaHaBJIIUBAaTh 3aBUCHUMOCTHb (PU3NYECKHUX CBOMCTB BEIISCTB OT THIIA
KPUCTAJLUIMYECKOU pPEeLISeTKH;

— XapakTepu30BaTh 3aKOHOMEPHOCTH B U3MEHEHUU XUMHUYECKHUX CBOMCTB NPOCTHIX
BEILIECTB, BOJIOPOJAHBIX COEIMHEHMUM, BBICIINX OKCHUJIOB U T'MIPOKCHU/IOB;

— OPUBOAUTH NPUMEPHI XUMHUYECKHUX PEAKIHU, PACKPBHIBAIOIIUX XapaKTepHBIC
XUMHYECKHE CBOMCTBAa HEOPraHUYECKUX M OPraHUYECKUX BENISCTB H3YUYEHHBIX
KJIACCOB C HEJIbI0 UX UACHTH(PHUKAITMU U OOBSICHEHHST 00JIaCTH IIPUMEHEHHUS;

— OIpeaensiTh MEXaHU3M peaKIUU B 3aBUCUMOCTH OT YCJOBUU HPOBEICHUS
peaknuu U IPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHUS XWUMHUYECKHUX peaklui Ha
OCHOBE THIIa XMMHYECKOM CBSI3U U aKTUBHOCTHU PEarcHTOB;

— yCTaHaBJIMBaTh 3aBHUCUMOCTH PEaKIIMOHHON CHOCOOHOCTH OpPraHUYECKUX
COCAUHEHHUM OT XapakTepa B3aWUMHOIO BIIHMSIHHUS aTOMOB B MOJIEKYyJIaX C IEJIbIO
MIPOTHO3UPOBAHUS MPOAYKTOB PEAKIIUH;

— yCTaHaBJIMBAaTh 3aBUCUMOCTb CKOPOCTH XMMHYECKOW peakUu W CMEIICHUS
XUMHYECKOIO pPAaBHOBECHUSI OT Ppa3jIuYHbIX (PAaKTOPOB C MLEJIbIO OIpPEAeICHUs
ONITUMAJIbHBIX YCJIOBUM NPOTEKAHUSI XUMHUUYECKHUX IPOILECCOB;

— YCTaHaBJIMBaTh TI'€HETHYECKYIO CBSI3b MEXJY KJIaCCaMM HEOPTaHHYECKHX H
OpraHUYECKUX BENIECTB /JUJIsI OOOCHOBAaHMSI HNPUHIMUIHAIBHON BO3MOXXHOCTH
HOJIy4YE€HHsI HEOPraHUYECKHX M OPraHUYECKHX COEAMHEHHUN 3aJaHHOI'0 cOocTaBa U
CTPOEHUSI;

— noadupaTrh peareHThl, YCJIOBHUS U OIPEAessATh NPOAYKTBl peaklni,
NO3BOJISIOIIUX  peajiu30oBaTh JadoOpaTOpHBIE W IIPOMBIIUIEHHBIE  CHOCOOBI
MOJIYYE€HHUsI Ba)KHEUIIINX HEOPraHUYECKHUX U OPraHUYECKUX BEIIECTB;

— OIpenensiTh XapakTep cpeabl B pe3yabTaTe THUAPOJIN3a HEOPraHUYECKUX U
OpraHMYEeCKHUX BEIIECTB U NPUBOJAUTH NPUMEPHI THAPOJIN3A BEIIECTB B MOBCEIHEBHOU
’)KM3HU YeJI0BEKa, OMOJIOTHYECKUX OOMEHHBIX Ipolieccax U MPOMBIIIJIEHHOCTH;

— OPUBOAUTH HOPHUMEPHI  OKHUCIIHUTEJIBHO-BOCCTAHOBUTEIBHBIX peakIuil B
OpUpPOAE, IPOU3BOJICTBEHHBIX ITPOIIECCaX U KU3ZHEAESITEIIbHOCTH OPTAaHU3MOB;

— 0OOCHOBBIBATH OPaKTHUYECKOE HUCTIOIB30BaHUE HEOPraHUYECKHUX u
OpraHUYEeCKUX BENISCTB U UX PEaKIHi B IPOMBIIIIJIICHHOCTH U OBITY;

— BBITMIOJIHATh XUMHYECKHIN DSKCIIEPUMEHT I10 PACIO3HABAHUIO W MOJYUYEHHIO
HEOPTaHUYECKUX WU OPraHUYECKHX BEMISCTB, OTHOCSIIMUXCS K Pa3IMYHBIM KJlaccam
COE€IMHCHHI, B COOTBETCTBHUHM C TMpaBUJIAaMH U TIpUeMamMHu Oe30macHoO paboThI C
XUMHUYECKHUMU BEIIECTBAMH U Ta00PATOPHBIM 000Dy IOBAHUEM;

— OPOBOJUTH pacyeThl HAa OCHOBE XMMHUUYECKUX (POpMYJ M YpaBHEHUU peakiImii:
HaXO0KJIEHUE MOJIEKYJISIPHOU (POPMYJIbI OPraHUYECKOTO BEIIIECTBA MO €0 TUIOTHOCTH U
MaACCOBBIM OOJISIM 3JIEMCHTOB, BXOAAIIMX B €TI0 COCTAB HJIM IO IMPOAYKTaM CrOpaHMA;
pacdeThl MacCOBOM J0JIM (MAcChl) XUMHUYIECCKOTO COCJIMHEHUS B CMECH, pacdeThl MacChl
(o6bpema, KOJIMYeCTBa BEMIECTBA) MPOAYKTOB PEAaKIIUU, €CIIU OJHO U3 BEIIECTB JaHO B
U30BITKE (MMEET TIPUMECH ); pacueThl MAacCOBOM MJIN OOBEMHOM JIOJIM BBIXOJIa MPOAYKTA
peakmuu OT TEOPETUYECKHM BO3MOYKHOTO; pacydeTbl TemjIoBOro »3¢dexkra peakxinu;
PacyCThI 06’beMHBIX OTHOIIICHUHN Tra3oB IIpu XUMHUYCCKUX PCAKIUAX; PACUHCTBI MAaCChI
(o6bema, KOIMYUECTBA BEIIESCTBA) MPOAYKTA PEaKIUH, €CIIM OJIHO U3 BEIIECTB JAaHO B



BHJIE PacTBOpa C ONPEAEIICHHON MAaCcCOBOM 0JIEU PaCTBOPEHHOI'O BEILIECTBA;

— HCHOJIb30BaTh METOABbl HAYYHOI'O IIO3HAHWs: AHAJIU3, CUHTE3, MOJCIUPOBAHUE
XUMHUYECKHUX TPOIIECCOB U SIBJICHUN IIPU PEIIECHUH YyYEeOHO-HCCIIEIOBATEIILCKUX 3a0a4
M0 M3YYCHUIO CBOMCTB, CIIOCOOOB TIOJYyYEHHUs] U pacllO3HaBaHUSI OPTaHUYECKHUX
BEILICCTB;

— BJIAZeTh NpaBWJIaMH Oe30HacHOro oOpalleHusi C €JIKUMH, TOPIOYUMH U
TOKCHYHBIMM BEILIECTBAMHU, CPEJACTBAMH OBITOBON XUMUU;

— OCYLIECTBJISITH IIOMCK XHWMHYECKOM wuHOpManuu IO Ha- 3BaHUsIM,
nJeHTUUKATOpaM, CTPYKTYPHBIM (hOpMYyJlaM BELIECTB;

— KPUTHYECKH OIIEHUBATh W HHTEPIPETUPOBATH XUMHUYECKYIO HH(pOpMaLHIo,
COJIepJKalllyloCcsi B  COOOIIEHUSIX CpEICTB MaccOoBOM wuHpoOpMauuu, pecypcax
HNurepHera, Hay4YHO-TIOIYJIAPHBIX CTAThsIX C TOYKHU 3PE€HUSI €CTECTBEHHO-HAay4YHOU KOP-
PEKTHOCTH B LIEJISIX BBISIBICHUS OIIMOOYHBIX CYXACHUNU U (POPMHUPOBAaHUSI COOCTBEHHOMU
MO3ULINH;

— HAXOJHWTh B3aMMOCBSI3M MEXAY CTPYKTYpOoh u (yHKOHEer, OpUYHUHONH U
CJIE€CTBUEM, Teopuer u (¢akTamMu IIpU aHajlu3e MNpPOOJIEMHBIX CHUTyalud u
000OCHOBAaHUH NPUHHUMAEMBIX PEHIEHUH HAa OCHOBE XUMHYECKUX 3HAHUM;

OpEACTAaBISITH IIYTU  PpELIeHUs] TIJIO0OaJbHBIX HOpPOOJEM, CTOSLUX  IIepen
4eJIOBE€YECTBOM, M HNEPCHEKTUBHBIX  HAIPaBJICHUMU pa3BUTHUA XHUMHUYECKUX
TEXHOJIOTHM, B TOM 4YHCJIE TEXHOJIOTMU COBPEMEHHBIX MaTE€PHAJIOB C Pa3JIUnYHON
(pyHKOMOHATBHOCTBIO, BO30OHOBJIIEMBIX HCTOYHHKOB CBIPbs, II€pepadbOTKH U
YTHUJIN3ALUH IPOMBIIIIIEHHBIX U OBITOBBIX OTXO10B.

BbinycKHHK HA yriiy0JeHHOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUYNTHCS:

— ¢opmynuposamsv yenvb UCCIEO08AHUSL, BbIOGUSANMDb U NPOBEPSNMb IKCNEPUMEHMAIbHO
2uUnome3svl 0 XUMUYECKUX CEOUCMBAX GeUieCmE HA OCHOBE UX COCMABA U CMPOEHUsl, UX CNOCo0-
HOCMU 6CMYNAMb 8 XUMUYECKUEe PeaKyuu, 0 xapakmepe u npooOyKmax paziudHblX XUMUYeCKUx
peaxkyuil,

— CamMoCcmosamenbHo NIAHUPOBAMb U  NPOBOOUMb  XUMUYECKUEe IKCNEePUMEHMbL  C
coOn00eruem npasusl Oe30nacHoll pabomol ¢ sewecmseamu U 1a00pamopHvimM 0060py0o8anuem,

— UHMepnpemuposams OAHHble 0 COCMABE U CIMPOCHUU EUeCmE, NOLYUEHHbLE C NOMOUbBIO
COBDEMEHHBIX PUBUKO-XUMUYECKUX MEMOO8,

— onucvLl8amsv ~ COCMOsSIHUE  JIeKMpPOHA 6  amome HAd  OCHOBE  COBPEMEHHbLIX
K8AHMOBO-MEXAHUUECKUX NPeOCMABIeHUll O CIMPOeHUU amoma OJisi 00bACHEHUs. Pe3yibmamos
CNEeKMPAIbHO2O AHAU3A 8eUeCms;

— Xapakmepuzo8ams polb A30MOCOOEPHCAWUX 2emepPOo- YUKIUUECKUX COeOUHEHUU U
HYKIEUHOBLIX KUCTOM KAK 8ANCHEUUUX OUOIOSUYECKU AKMUBHBIX eUeCmSE,

— NPOCHO3UPOBAMb  BO3MONCHOCMbL NPOMEKAHUS  OKUCIUMENbHO-80CCMAHOBUMEIbHBIX
Peaxyutl, 1exicaujux 8 0CHO8e NPUPOOHBIX U NPOUZBOOCBEHHBIX NPOYUECCO8.

Conep:kanue padoueil mporpaMMsbl M0 XUMHH

TeopeTnyeckne 0CHOBbI XUMHH
CTtpoeHue BemiecTBa

ATOMHO-MOJIEKYJISIPHOe yueHMe. BeniecTtBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO
ctpoeHus. KadecTBEHHBIM W KOJIMYECTBEHHBIM COCTaB BeniecTtBa. MossipHass U
OTHOCHUTEJIbHAsI MOJIEKYJIIpHasi MaccChl BeliecTBa. MoJibHass J0Ji1 W MaccoBas J0Jis
3JIEeMEHTAa B BEIIECTBE.

Crpoenne artoma. Hyxkmuasl. HWM3otonsl. Twunbl paanoakTUBHOIO pacriaja.
TepmosinepHubii cunte3. SnepHele peakuuu. [IpuMeHeHne paJrOHYKIHUIOB B MEJIULIUHE.
MeTtoag MedeHBIX aTOMOB.

CoBpeMeHHass MoOJAenb CTpOoeHHusi aTtoMa. KoprycKyJIsipHO-BOJIHOBBIE CBOMCTBa
anekTpoHa. KBaHTOBble umncia. AToMHas opoOutanb. PacnpeneseHue »JIEKTPOHOB MO
SHEPreTUYECKHM YPOBHSIM B COOTBETCTBHM C IIPUHLIMIOM HauMEHbIIECH 3HEPruu,
npaBuwiioM XyHaa u npuHounom Ilaymu. OcoOGeHHOCTH CTPOEHHUSI DHEPreTHYECKUX
ypoBHEN aToMoOB d-aieMeHTOB. OJIEKTpOoHHas KoHpurypamnus atoma. Kiaccudukanus
XUMHYECKHUX DJJIEMEHTOB (s-, P-, d-, f-ajmemeHTHI). DJIEKTPOHHBIE KOHMUTYyparuu



IMOJIOKUTCJIIbHBIX W OTPpULATCIIbHbBIX HWOHOB. OCHOBHOE U B036y)KI[eHHI>Ie COCTOsAHUS
aToMOB. BajieHTHBIC OJICKTPOHHI.

Ilepuognueckuit 3akoH. POpMyIHMpPOBKA 3aKOHa B CBETE€ CO- BPEMEHHBIX
OpEeACTaBICHUI O CTPOEHUH artomMa. MHUPOBO33PEHUYECKOE ¢ HayyHOE 3HAUYEHUEe
Ilepunoanueckoro 3akona JI. WM. MenaeneeBa. Paauyc aroma. 3aKOHOMEPHOCTH B
U3MEHEHHUU CBOMCTB MNPOCTBIX BEIIECCTB, BOAOPOJHBIX COCAUHEHHM, BBICIIIUX OKCHJIOB U
THAPOKCHUJIOB B TIEPUOJIaX U IpylIax. DISKTPOOTPUIATECIbHOCTb.

XuMu4yeckasi CBfi3b. DJIEKTPOHHAS MIPUPOJA XUMUYECKON CBsI3U. BUbl XUMHUYECKON
cBsi3u. KoBaneHTHasi CBsI3b M €€ XapaKTepPUCTUKU (PHEpPrusi CBSI3U, JJIMHA CBS3H,
BQJEHTHBIA YroJjl, KpaTHOCTb CBSI3U, MNOJSPHOCTb, Mnojsgpusyemocts). KoBasnieHTHas
HENoJIsIpHass M NoJjsipHas cBA3b. OOMEHHBIM W JOHOPHO-AaKLENTOPHBIN MEXaHU3MbI
oOpa3oBaHUsl KOBAJICHTHOW TIONSAPHOU CBsi3U. ['eomerpusi monekyinbl. MoHHasi CBs3b.
Merannuueckasi cBsi3b. BosopoaHast cBsI3b M €€ BJIMSHHE Ha CBOMCTBa BEIECTBA.
MexMOoJIeEKyIsIpHbIE B3aUMOAEHCTBUS.

ArperatHblie CcOCTOsSIHUSI BemecTBa. [a3pl. ['a30Bble 3aKOHBI. Y paBHCHHE
Kmaiinepona—MenaeneeBa. 3akoH  ABorajpo. 3akKoH OOBEMHBIX  OTHOIICHHMH.
OTHOcUTENbHAas IJIOTHOCTh Ta30B. CpeaHsisi MOJISIpHAas Macca CMECH.

CTpOCHI/Ie TBCPAbIX TCJI: KPHUCTAJIMYCCKHUC H aMOp(l)HLIe BCIICCTBA. Tunel
KPpUCTAJINTMYICCKUX PCHICTOK: aTOMHas, MOJICKYJIApHasi, MOHHAasl, MCTaJLJINYCCKasi. ITomsiTHE
00 SHCMCHTapHOﬁ ssderke. 3aBHCUMOCTH (1)I/ISI/I‘~ICCKI/IX CBOMCTB BCII€CTBAa OT THUIIA
KpHCTaHHquCKOﬁ PCLICTKH. HquPIHI)I MHOFOO6pa3I/I$I BCIIICCTB. COBpeMeHHLIe
nmpeacTaBJICHUA O CTPOCHHUHM TBCPAbLIX, ) KUAKHUX U Fa3006pa3HBIX BCHICCTB.

JdemoncTpanuu. 1. O0pa3ubl BENIECTB MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.
2. Bosronka noja. 3. Mojaenu moJsiekyJl. 4. KpucraaindecKkue peluieTKH.

OcHOBHBIE 3AKOHOMEPHOCTH MPOTEKAHUA XUMHUYECCKHUX peaxum‘fl

Kaaccupukanmss XMMHYECKHX PeaKNHUil MO pa3IMdHbIM MPU3HAKaM CpPaBHCHHSI.
I'omorenHbIe U TeTeporeHHbie peaknuu. Kiraccudukanus 1o 3HaKy TeruioBoro 3gdekra.
OOpaTtumbie 1 HeoOpaTuMmble peakiuu. Katanmutuueckne U HEKaTAJIUTUYECKHE PEaKIUU.
Peakinu ¢ uamMeHeHrueM U O0€3 U3MEHEHHUS CTEIIEHU OKUCICHUS DJIEMEHTOB B COSIUHEHUSX.

JHepreTuKka XMMHYECKHUX peakuui. TerroBol >PPEeKT XUMHUYECKOW peaklUH.
OHJIOTEPMHUYECKHE U DK30TEPMUUYECKHE peaklMU. TepMOXUMHUYECKHUE ypaBHEHUs. Teriora
obOpa3oBaHus BemlecTBa. 3akoH ['ecca u ciencTBust u3 Hero. DHeprus cBs3u. [loustue 06
sHTabluu. [lonssTue 00 oSHTponuu. BTopoit 3akoH TepmMoauHamMuku. Dopmylia
Bonpimana. Dueprust [ m66ca n kpuTeprun caMONPOU3BOJILHOCTH XUMHUYECKON peaKIUu.

Ob0paTrumble peakuMm. XuUMH4YecKoe paBHoBecue. KoHcTaHTa paBHOBECHS.
IHpunuun Jle-lllatrenbe. PaBHOBECHBbIE COCTOSIHMS: YCTOWYMBOE, HEYCTOMYHBOE,
OeszpaznuuHoe. CMeleHHe XHUMHUYECKOTO paBHOBECHUS TIIOJ JICHCTBUEM pPa3TUYHBIX
(paKkTOpOB: KOHIIEHTPAIIUU PEAreHTOB WJIM MPOJIYKTOB PEAKIIUU, NABJICHHS, TEMIIEPATYPHI.
Posnbs cMmenieHus paBHOBECHS B TEXHOJOTMYECKUX MpoOlieccax.

CKopoCcTh XMMHUYECKHMX peakmuii, ¢ 3aBHCUMOCTh OT Pa3JIMIHBIX (HPaKTOPOB:
HPUPOJIBI pearupyroIINX BEIISCTB, KOHIICHTPAIIUH PEAarupyIOMIANX BEIECTB, TEMIICPATYPHI,
HaIWYUs KaTalu3aTopa, IUIOMIaAN MOBEPXHOCTH pearupyrollnx BellecTB. Peakiun
TOMOTEHHBIE W TeTeporeHHbIe. 3aKOH AeucTByromux wMacc. IIpaBuimo Bant-I'odda.
IMTousitne 006 PHEPruM aKTUBAIIMHU U 00 DHEpreTudeckoM mnpodmuie peaknuu. KartaamuzaTopsl
U KaTajaui3. AKTUBHOCTb U CEJIEKTUBHOCTH KaTalm3aTtopa. Pojb KaTaiamu3aToOpoB B MPUPOIE
¥ IIPOMBIIIJICHHOM TTPOU3BOACTBE. DEPMEHTHI KaK OHMOJIOTUYSCKHE KaTaJIu3aTOPHhI.

JdeMoHcTpanuu. 1. DK30TepMHUYECKUE U DPHIOTEPMHUYECKHUE XUMUUYECKHUE PEAKIIUU. 2.
TeruioBele sIBI€HUS IIPU PACTBOPEHHWH CEPHOM KHUCIOThI M aMMHA4YHOM CEJUTPHL. 3.
3aBHUCUMOCTb CKOPOCTH pEaKIMHW OT MNPUPOJBblI BEUIECTB Ha MNPUMEPE B3aUMOIAEHCTBUSA
pPacTBOPOB PA3JIMYHBIX KUCJIOT OJUHAKOBOM KOHIEHTPALUU C OAUHAKOBBIMHU KyCOUYKaMHU
(rpaHynamMu) IIMHKA M OJWHAKOBBIX KYCOYKOB pPa3HbIX MeETa/UIOB (MarHus, IIAHKA,
J)Keje3a) C pacTBOPOM COJISIHOM KHCJIOTHI.

JladbopaTtopHble onbIThl. 1. KaTanutuuyeckoe pas3iokeHue nepokcruaa BO10poaa.



PacTrBOpBI

CrniocoObl  BBIpa)K€HHUsI KOJMYECTBEHHOI'O COCTaBa pacTBOpa: MaccoBas HOJIs
pacTBOpEeHHOTO BemiecTBa (IPOIEHTHAas KOHIEHTpalus). PacTtBopeHne kak (HU3UKO-
XAMHUYECKHUM ITPOoLECC.

JducnepcHbie cuctembl. Komtouaeie pactBopbl. MicTuHHBIC pacTBOpEIL. JluctiepcHast
(¢aza m gucniepcuonnas cpena. CycneH3uu U 3MYJbCHH. 307U U reimu. OrajiecleHIus.
Dddexr Tunnansa. Koarymsinus. CequmenTtarnusi. CuHepes3uc.

Peakuum B pacTrBOopax 3JIeKTpPoJuMTOB. KadecTBEHHBIC peakKIUW HA HOHBI B
pacTBOope. KHCII0THO-OCHOBHBIE B3aMMOJICUCTBHUSI B pacTBopax. AMdorepHOCTh. MoHHOE
npousBeaceHue BoJbl. Bonoponnslii mokaszarens (pH) pactBopa. CuinbHble M cialble
snexkrposuThl. Pacuer pH pacTBOpoB CHIBHBIX KHCIOT M mienoder. KoHcTaHThI
JIUCCOIMAIIMK  CIAa0bIX 2JIEKTPOaUTOB. Peaknmum wnonHoro ooOmena. IlomHbie w©
COKpallleHHbIE HOHHBIC ypaBHeHUA. | maponns coneil. I'mapoaus 1mo KaTuOHy, IO aHUOHY,
0 KaTUOHY W II0 aHUOHY. Peakuusi cpeasl paCTBOPOB COJIEM: KHUCJIOTHAs, IIEJIOYHas U
HelTpanbHasi. [1oHBIH HEOOpaTUMBIN THAPOJIN3. 3HAYCHUE THUAPOIN3a B OMOJIOTHYECKUX
0oOMeHHBIX Ipoleccax. [Ipumenenue ruaponnsa B IPOMBIIIJIEHHOCTH.

Hemouncrpanuu. 1. OnpezieneHue KUCIOTHOCTH CPEAbl IPU MOMOIIM HHAUKATOPOB. 2.
Oddext Tunnansa. 3. O6pazoBaHUEe KOMIUIEKCHBIX COCIMHEHUH MEPEXO0IHBIX METAJIOB.

JlaGopaTopHble onbIThl. 1. Peaknum wnoHHOrOo oOMeHa. 2. CBONMCTBa KOJUIOUIHBIX
pactBopoB. 3. ['maponus coneit. 4. IlonmydeHue u cBOMCTBa KOMIUJIEKCHBIX COEIUHEHUM.

OKHCJINTEIBbHO-BOCCTAHOBUTEIbLHbIE nmpouecchbl

OKHCIIUTEIBbHO-BOCCTAHOBUTEIbHbIE P€aKIuu.

Tunel OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiuii. OKHUCIEHUE U BOCCTAaHOBJICHME.
OKHUCIUTENIN U BOCCTAHOBUTEIU. MeTo/ 3JIeK- TPOHHOI'O M 3JIE€KTPOH-MOHHOIO OajaHca.
IToBeneHue BewliecTB B cpenax C pas3HbIM 3HadeHuem pPH. IlepmaHranar kaiaust Kak
OKMCJIMTEIIb. OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHbBIC peaknuu B npupoje,
MIPOU3BOJICTBEHHBIX MPOILIECCAaX U KU3HEACITEIILHOCTU OPraHU3MOB.

I'anbBaHM4yecKkuii 37eMeHT (Ha npumepe sinemeHTa Jlanusis). XumMudeckre UCTOYHUKU
TOKa:  TrajJbBaHUYECKHE  DJIEMEHTBI,  aKKyMYyJSITOpbl ¥  TOIUIMBHBIE  DJIEMEHTHI.
DNEeKTPOXUMHUYECKUN psiZi HanpspKeHWM (aKTUBHOCTH) MeETaJUIoB  (psa  CTaHJAAPTHBIX
AJIEKTPOJIHBIX NOTEHIIUAJIOB).

DJIEKTPOJIN3 PACIJIABOB U BOJHBIX PACTBOPOB JJIEKTPOJIUTOB (KHUCIOT, IIEI0YEU M
coneit). IlpakThuyeckoe NpPUMEHEHHE DJJIEKTpoJaMu3a Ul MOJyYEeHMUs  IIEeJIOYHBIX,
IIEJIOYHO3E€MEJIbHBIX METAJJIOB U aJIIOMUHUS.

Koppo3ust MeTatoB: CItocoObI 3alUTHI METAJUIOB OT KOPPO3HH.

JlemoncTpanun. BzanmoaeiicTBue nepmMaHraHaTa Kajiusl ¢ CyJdb(pUTOM HaTpHUsl B PA3HBIX
cpenax.

OCHOBBI Heopra}mquKoﬁ XUMHUHA
KJ'IaCCI/I(l)I/lKaIII/Iﬂ U HOMCHRJIATYpPA HEOPraHUICCKUX coeIMHEeHU

Baxnelnime kijaccbl HEOPTaHMYECKUX BEHIECTB. DJIEMEHTHI METAJLJIbl U HEMETAJUJIbl U
ux mnojioxkeHue B Ilepmomuueckoit cucteme. Kiaccudukammss u HOMEHKIATypa
CJIOKHBIX HEOPraHWYECKUX COCIUHEHHUU: OKCHIOB, THAPOKCHIOB, KHCJIOT M COJICH.
I'eneTnueckas CBSI3b MEX Y KJIaccaMH HEOPTraHUYECCKUX COEIUHEHU.
Nnentndukanuss HECOPraHUNIECKUX BEIIIECTB U HOHOB.

Komrmnekcurie coenquHenusi. CocTaB KOMIUJIEKCHOTO HOHA: KOMILIEKCOOOpa3oBaTelb,
jmuragael. KoopamnamunonHoe ywuciao. HomeHkiatypa KOMIUIEKCHBIX COEIMHEHUU.
3HaYeHHE KOMIUIEKCHBIX coequHEHMM. [IoHsATHE O KOOPTMHAITMOHHOW XUMUH.

HemMmeTamiabl

Bonopoa. Ilomydenume, ¢usudeckue #W XUMUYECKHE CBOWCTBa (pEaKImu C
METa/JlTaMHd U HEMEeTaJIJTaMH, BOCCTAaHOBJIEHUE OKCHJIOB W coiyieh). [ mapunpl. ToruinBHBIC
3JIEMCHTEI.



I'agorensl. OOmIas xapakTepUCTHKa 3JE€MEHTOB TJlaBHOM moarpynnsl VIl rpynmbl.
dusnyecKkue CBOMCTBA MPOCTHIX BEHMIECTB. 3aKOHOMEPHOCTH W3MEHEHHSI OKHUCIIUTEIbHOU
aKTUBHOCTH TaJIOTEHOB B COOTBETCTBUHM C HUX IIOJIOKCHHEM B TEPUOJIUYCSCKON Tabdauie.
IlopsiIOK BBITECHEHHSI TAJIOT€HOB M3 PAaCTBOPOB TaJOr€HUAOB. XJIOp — MNOJYYE€HUE B
OPOMBIIIJIEHHOCTH W JJadOpaToOpuM, peakluu ¢ MeTaulaMUu W HEMEeTaJlJlaMu.
BzaumoaeiicTBue Xxjiopa ¢ BOJOM W pacTBopamu Ieiiodei. Kuciaopoanwle coeruHEHUs
xyiopa. ' MmoXJIopUTHhI, XJIOPATHl U NEePXJIOPATHI KaK THIMMUYHBIE OKUCIuTen. OCOOeHHOCTH
xumuu Prtopa, 6poma m Mona. KauectBeHHas peaknus Ha #oj. ["almoreHoBOAOpOIaBI —
NOJIy4YeHHE, KHUCJIOTHBIC Hu BOCCTAHOBUTCIILHBIC CBOICTBA. XopoBOAOpPO.
I"'anoreHoBoIOpoaAHBIE KUCIOThHI U UX cojii. CoJsisiHas Kuciiorta U ee coyiu. KauectBeHHbIE
p€aKkuuu Ha raJoreHUua-uoHbl. [[ppMeHeHre raJJoreHOB U MX Ba)KHEUIIIUX COSIMHEHUU.

DJieMeHThbI NOArpynnbl kucjaopoaa. OOiias XapaKTEpUCTHUKA 3JIE€MEHTOB TIJIaBHOU
noarpymnmnel VI rpynnel.  dusnueckue cBOWCTBa IIpOCThIX BemecTtB. O30H Kak
ajutoTponHasi mMoaudukanus kuciaopona. Ilomydenue o30Ha. O30H KaK OKHCIIMUTE]b.
Ilo3zuTHBHAsI U HEraTUBHAsI POJIb O30HA B OKpYy>Karoleu cpejsie. CpaBHEHUE CBOMCTB 030HA
U Kuciaoposa. Boaga u nepokcus Boopoaa Kak BOJOPOJHbIE COCAUHEHMs KHUCIOopoJa —
cpaBHEHHE CBOMCTB. Ilepokcus Bo1opoaa Kak OKUCIUTEbL U BOCCTAHOBUTENb. [Iepokcuibl
metaiioB. Cepa. Asorponusi cepbl. dusmueckre M XHMHUYECKHE CBOWCTBa CEpbl
(B3auMoOJIeMicTBHME C MeTaUlaMM, KHUCJIOPOJIOM, BOJOPOJIOM, pacTBOpaMU IIEJIOYEH,
KHUCIIOTaMU-OKUCIUTENsAMHU).  B3aumonelictBue cepbl ¢ cyJdbUTOM  HATpus C
obOpa3zoBanuem TtHOCcyJbdara HaTpus. CepoBOIOPOT — TIOJIYyYECHHUE, KHCIIOTHBIC W
BOCCTaHOBU- TeJibHbIe cBoicTBa. Cynbduabl. CepHUCTBIH ra3 Kak KHCIOTHBIH OKCHII.
OKHCIIUTENIbHBIE W BOCCTAaHOBUTEJIbHBIE CBOMCTBA CcepHHCTOro raza. IllomyueHue
CEepHUCTOIO Ta3a B IPOMBIINUJIEHHOCTH U Jlabopatopuu. CepHHUCTasi KHUCJIOTAa U €€ COJIH.
Cepubiii anruapus. CepHast kuciora. CBoiicTBa KOHLEHTPUPOBAHHOW M pa30aBJIeHHON
CepHOM KHUCIIOTHhI. JlelicTBHE KOHLEHTPHUPOBAHHOM CEPHOM KHUCJIOTBHI Ha caxap, METaJUIbl,
HeMeTaJIbl, Cyinb(puabl. Tepmuueckass ycTOHUYMBOCTE cylibdaToB. KauecTBeHHasi peakuus
Ha CEPHYIO KMCIOTY U €€ COJIH.

JuieMeHThbI NOArpynmnsl azora. OOmas XxapakTepHUCTHKa 3JIEMEHTOB TIJIaBHOM
noArpyIibl V rpyrirbl. DU3WYecKrue CBOMCTBA MPOCTHIX BEIIIESCTB.

A30T u ero coenuHeHusi. CTpoeHHE MOJEKYJIbl a3oTa. PU3NYECKHME U XUMHYECKHE
cBoiicTBa aszora. llomydeHue a3oTa B HOPOMBILUIEHHOCTH W Jjaboparopuu. Hutpuas.
AMMHaK — €ro InojydeHue, (pusndeckre u XuMuueckue cBoiictBa. OCHOBHBIE CBOMCTBA
BOJIHBIX PacTBOPOB aMMHaka. AMMHaK Kak BoccTaHoButedb. Conn amMoHus. I[loBenenue
cosieil aMMOHUS NpU HarpeBaHuu. KauecTBeHHas peakiysi Ha MOH amMmMoHus. [Ipumenenue
amMuaka. OKCHIBI a30Ta, UX nojydeHue u cBoiictBa. Okcun a3zora (1). OkuciaeHue okcuaa
azora (Il) xucimopomgom. Iumepusanust okcuaa azora (IV). A3zoTucrast KUCIIOTa U €€ COJIH.
HutpuThl kak OKMCIMTEINM W BOCCTAHOBUTENHM. A30THasl KUCJIOTa — (PU3HUUECKUE U
XUMHYECKHUE CBOMCTBA, NOydeHHue. A30THAsA KHUCJIOTa KaK OKHUCJIUTENb (OTHOIIEHUE a30T-
HOM KHCJIOTBI K MeETaJulaM M HeMeTaslaM). 3aBUCHUMOCTBh IIPOJAYKTa BOCCTAHOBJICHUS
a30THOW KHCJIOTBI OT aKTHBHOCTH MeTajUla M KOHIICHTpPAIlMU KHUCIOTBl. HuTpaTel, ux
(pu3zmueckrue M XUMHUECKHE CBOWCTBa (OKHUCIMTENIBHbIE CBOWCTBA M TepMHUYECKas
YCTOWYHBOCTB), HPUMEHEHHUE.

dochop u ero coequnenus. Amorponust gochopa. Pusnueckue cBoicTBa docdopa.
Xumudeckne cBorcTBa docdopa (pe- akImuu ¢ KHUCIIOPOJIOM, TaJOT€HaMH, MeTalljlaMHu,
CJIIO)KHBIMH  BEIIECTBAMU-OKUCIUTENAMH, MiesoyamMu). [lonmydyeHue U TIpUMEHEHHUE
dochopa. Dochun. Dochuasl. DochopHBEt  aHrHaApuA. OprtodocdhopHas u
meTtadochopHast KHUCIAOTBI U uxX coiu. KauecTtBeHHast peakumss Ha oprodocdarTsl.
Paznoxenue oprodochopHoit kucnotel. [Ipumenenune pochopHOil KHUCIOTHI U €€ COJIeH.
Bbuonoruueckas ponb ¢pocdatos.

IMoarpynna yriaepoaa. O0mias XxapakTepUCTHUKaA 3JICMEHTOB TJIAaBHOW moArpymisl [V
rpyansl. Yriaepoa. Amnorponus yriepoja. CpaBHEHHE CTPOEHMSI U CBOMCTB rpadura u
anmvaza. DyruiepeH Kak HOBasi MOJIEKyJsipHas ¢opMa yriepojaa. YTOJb: XUMHYECKHE
CBOIiCTBa, MoJiyueHue U mpumeHeHue yrisi. Kapounael. ['maponus kapObupa KaabLus M
KapOuna amomMuHusi. KapOuapl NepexogHbIX MeTauloB (kejie3a, XpoMa Hu Jp.) Kak
CBEpXIpOoYHbIe MaTepuanbl. CHHTE3-ra3 KaK OCHOBAa COBPEMEHHOW ITPOMBIIIICHHOCTH.



Okcunabl yriaepoja. Yroiap U yrapHbIid ra3 Kak BOCCTaHOBUTENU. Peaknus yrapHoro rasa c
paciutaBamu 1esioyeit. Cuares ¢popmuatroB. OO6pa3zoBaHUE yrapHOTrO ra3a mpHu HEIIOJHOM
cropaHuu yrisi. buosiormdeckoe nencrsue yrapHoro rasa. IlomydeHue U npuMeHeEHHeE
YyrapHoro rasa. YTJIEKHCJIBIM ra3: IOJy4de€HHE, XMMHYECKHE CBOMCTBA (B3aMMOJICHCTBUE
YIJIEKHCJIOro rasa ¢ BOJOM, IleJo4yamMM, MarHueMm, MHEepPOKCHUIAMHU METAJUIOB). YTOJIbHast
kuciora U ee conu. KapOboHaTel M IMApOKapOOHATHI: MX MNOBEJAEHHUE IIPH HArpeBaHUU.
KauecTBenHas peakuusi Ha kapOOHaAT-HOH.

Kpemuuii. du3ndyeckue U XUMHYECKHE CBOWCTBA KpeMHUsi. Peakuuu ¢ yriew,
KHCJIOPOAOM, XJIOPOM, MAarHue€M, pacTBOpaMu IlIeJjIo4el, cepoBogopoaoM. CuiaH —
BOJIOPOJIHOE coeauHeHue KpeMHusa. Cununuabl. I[lonydyeHnne u npumMeHeHne KpEeMHUS.
Oxkcun kpemuus (1V), ero crpoenue, ¢pusnyeckue ¥ XUMHUYECKHUE CBOMCTBA, 3HAUCHUE
B IIpUpoOJE€ U npuMeHeHue. KpeMHueBble KHUCIOThI U UX COJHU. [ Mapoimns3 CUiIMKaToB.
CuiMkaTHbIEe MUHEPAJIbl — OCHOBA 36 MHOMN KOPbI. AJTIOMOCHJIMKATHI.

baaropoanbie (UHepTHBbIE) ra3dbl. OOmIas XapaKTEPUCTUKA DIEMEHTOB TJIaBHOU
noarpynmel VI rpynmer. OcoOeHHOCTHM  XMMHYECKHMX  CBOMCTB. IlpumeHenwue
OJIaropoJIHBIX I'a30B.

Hemoncrpanuu. 1. I'openue Bomopona. 2. Ilomydyenue xmopa (ombIT B OpoOHUpKe). 3.
OkucnuTenbHbIE CBOMCTBA pacTBOpa runoxjopura Hatpus. 4. OObITel ¢ OpOMHOM BOJIOH.
5. IlnaBnenue ceprl. 6. ['openue cepsl B kucjopojie. 7. BzaumoaecTBue »xkeines3a ¢ CEpoi.
8. 'openue cepoBoaopoaa. 9. Ocaxnenue cynbpuaon. 10. CpoiicTBa cepHucrToro rasa. 11.
JleficTBHE KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI HAa Meab U caxapoldy. 12. PactBopeHme
ammuaka B Bozae. 13. OcHoBHBIE cBoOilicTBa pacTBopa ammmuaka. 14. Karanutuueckoe
okuciieHue ammuaka. 15. [Tonyuyenue okcuaa aszora (Il) u ero okucieHue Ha BO3ayXe.
16. JleiicTBHe a30THOM KHCIIOTHI Ha menb. 17. 'openue ¢ocdopa B kucimopone. 18.
IIpeBpamienue kpacHoro ¢ochopa B Oenplii M €ro cBedyeHHe B TemHoOTe. 19.
BzaumoneiictBue dochopuoro aaruapuaa ¢ Bomgoi. 20. OOpasisl rpadura, aamasa,
KkpemHUs. 21. ['openue yrapHoro rasza. 22. TymeHue riaMeH! yriIeKUCIbIM Ta3oM. 23.
Pasznoxxkenue mpamopa.

Jlabopatopublie onbiThl. 1. I[lomydyenue xjopa U u3ydeHue ero cBouctB. 2. CBoicTBa
xJIopcoiepkaimx oroenuBaresneit. 3. CpoiicTBa 6poma, noja u ux coineid. 4. Isyyenue cBOMCTB
CEpHOI KUCJIOTHI U ee coJiel. 5. MI3yueHue cBOMCTB BOJHOrO pacTBopa ammuaka. 6. CpoiicTBa
coseii ammMmoHusA. 7. KadecTBeHHasi peakiusi Ha kapOoHarT-uoH. 8. VcmblTaHue pacTtBOpa
CHJIMKaTa HATpUsl UHAUKATOPOM. 9. O3HaKoMIIeHHE ¢ 00pa3liaMH MIPUPOTHBIX CUITUKATOB.

MeTaLibl

OO0wmuii 0030p 3J1IeMEeHTOB — MeTaJJI0B. CBOMCTBA IPOCTHIX BEIIECTB-METAIIIOB.
ODJEKTPOXUMUYECKUN psiJ HAINPSHDKEHUM MeTaluioB. MeTaindeckue KpUCTaJUINYECKUe
pemerku. CruaBbel. XapaKTepHUCTHKa HaumOoJee H3BECTHBIX CIUIaBOB. llomydeHue wu
MPUMEHECHHUE METaJIJIOB.

IIlesiounbie MeTawbl. OOIIass XapaKTEpHUCTHUKA 3JIEMEHTOB TJIaBHOM noarpynmsl |
rpynnbl. CBOMCTBA IIETOYHBIX MEeTaJIOB. Pacmo3HaBaHuMe KaTHOHOB JIUTHSI, HATPpUSI U
Kanmusa. Harpuit m kanmuii — nOpeacTaBUTENIM MISJIOYHBIX METaJIOB. XapaKTepHbIC
peakuuu HaTpus U kanus. [lomyuyeHne mesnodyHbIX MeTaioB. OKCUABI U MEPOKCHUIBI
Hatpusa U Kanusa. CoequHeHust HaTpus U Kanusi. Conu HaTpUsl, Kajlusl, UX 3HA4YE€HUE B
OpUPOAE U KU3HU desoBeka. Colla u eAKUH HaTp — Ba)KHEMIINE COEAUHEHUS HaTPUs.

Bepunnanii, Marumii, ImeJo4YHO3eMeJIbHbIe MeTa/libl. OOmas XxapakKTepuCTHKa
3JIEMEHTOB I1aBHOM noarpynnsl Il rpynmel. bepuiuinii, MarHum, MHIEJIOYHO3EMEIIbHbIE
MeTajutbl. AMMOTEPHOCTh OKCHJIa U TUApoKkcuaa Oepuwutus. Okpacka NjlaMeHH COJISIMU
IIEJIOYHO3EMENIbHBIX METaJUIoB. MarHui u KaJbIMM, MX oO0mias XapakKTepUCTHKa Ha
OCHOBe noyoxkeHus B [lepunoanydeckont cucreme anemeHToB . M. MenaeneeBa u ctpoeHust
atromoB. Ilomydenme, ¢Pusnyeckue M XHUMHYECKHE CBOWMCTBa, IPUMEHEHHE MarHus,
KaJplus U ux coeaquHeHni. CoJM MarHusi M KaJibliUsl, UX 3HAY€HWE B MPUPOJAE U KU3HU
yesioBeka. JKecTKoCTh BOJIbI U CIOCOOBI €€ ycTpaHeHus. AITIOMUHUN. PactipocTpaHeHHOCTh
B Opupoje, pusndeckue U XMMHUYECKHUEe CBOMCTBa (OTHOIIEHHE K KHUCIOPOIY, FajoreHam,
pacTBOpaM KHCJIOT U LIejiouei, amomorepmusi). IIponssoacTeo amomunus. [Ipumenenue
amoMuHusI. AM(POTEpPHOCTh OKCHIa U TUApoKkcuaa amomunus. Conu amomunus. [lomHoe



Pa3JI0KCHUC BOHOﬁ cojieli aJIlIOMHHHUS CO CJIA0OBIMU ABYXOCHOBHBIMU KHCJIOTaMH.
AJIOMHHATHI B TBCPAOM BHUJC U B paCTBOPC. KommiekcHbie COCIMHCHUS aJIFOMHWHUS.

MeTa/uibl HOOOYHBIX NOArpynn. OOI111asi XapaKTEPUCTUKA TIEPEXOJHBIX METAJJIOB
I—VIIlI rpynn. OcOoOEHHOCTHM CTPOCHHSI aTOMOB MNEPEXOJHBIX MeTauioB. OO1iue
(pu3uueckne 1 XuMU4YECKHe cBoMcTBA. [IpuMeHeHne MeTau1I0B.

Xpom. dusudeckue cBoiicTBa Xxpoma. XUMHUUYECKHUE CBOICTBa XpoMma (OTHOLIECHHUE K
BOJISTHOMY TIapy, KHCIOPOAY, XJOpY, pacTBopam Kuciaor). [lomydenue u npuUMEHEHHE
xpoma. CoenuneHust xpoma. l3MeHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX M KHC-
JIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U TUJAPOKCHUIOB XpOMa C POCTOM CTECHEHU OKHUCIJICHHUSI.
Awmdorepubie cBoiicTBa okcuaa u ruapokcuaa xpoma (I11). Oxkucnenune coseit xpoma (1)
B XpoMaThl. B3auMHbIe Iepexoibl XpOMaTOB U AUXPOMATOB. XpOMaThl U JUXPOMATHI KaK
OKMCJIUTEIIH.

Mapranen. dusnyeckue CBOHMCTBA MapraHua. XMMHYECKHE CBOMCTBAa MapraHna
(oTHOIIIEHME K KHCIIOPOIy, XJIOpY, pacTBopam Kuciort). llomydenne u mHpUMEHEHUE
maprania. Okcun mapranua (IV) kak okuciautenb U Karaausatop. llepmaHranat xkamaus
KaK OKHCIIUTEIb.

Kenezo. Haxoxnenue B mnpupojsie. 3Haue€HHE >Kejle3a JUIsl OpraHu3Ma 4YeJIoBeKa.
dusznyeckrne CBOMCTBa eje3a. XHMMHUYECKHE CBOWMCTBa Jkene3a (B3aUMOJICHCTBHUE C
KHCJIIOPOJIOM, XJIOPOM, CEPOM, yrjieM, BOJIOW, KHCJIOTaMH, pacTBopamMu cojei). CriaBbl
’)kene3a c yriaeponom. Ilomyuyenne wu npumeHeHue xeieza. CoeauHEHHUs JKejiesa.
CpaBHEHHE  KHCIIOTHO-OCHOBHBIX UM  OKHCJIHUTEIILHO-BOCCTAHOBUTEIBHBIX  CBOWCTB
ruapokcuaa skeneza (1) u runpoxcuna skemesa (Il). Conm xemesa (I1) u xeneza (I1).
Mertoasl iepeBoaa costeit xkene3a (1) B comu xenesza (I111) u o6parno. [TonHOE pasznokxeHne
Bogoiu coseit xenesa (1) co cnaGbiMu  TBYXOCHOBHBIMH KHCITOTaMU. OKHUCIIUTEIIBHBIC
cBoiictBa coenauHeHuir »xeine3a (l11) B peakuusix ¢ BOCCTAaHOBUTEIAMHU (HOJIUIOM,
CEpOBOAOPOJOM U Menbio). [{maHuHbpIe KOMIUIEKCHI Keje3a. KauecTBeHHbIe peaknuy Ha
nonsbl sxene3a (1) u (11).

Meab. Haxoxnenue B npupoae. buonornueckasi pojib. PU3N4YECKUE U XUMUYECKHE
cBOoMcTBa (B3aMMOJEUCTBHE C  KHUCJIOPOJOM, XJIOPOM, CEpOM, KHCIOTaMH-
okuciautensmu, xijgopuaom kenesa (111)). TTonydenne u npumenenue meau. OKCUI U
ruapokcud meau (11). Conu meau (11). Menusrit kynopoc. Ammuakatel meau (1) u meau
(I1). TTonyuyenune oxkcuna meau (1) BoccranoBnenuem rugapokcuaa meau (1) riroko3oii.
IMTonyuenue xmopuaa u noauaa meau (1).

Cepebpo. Dusuyeckue U XUMHUYECKHE CBOWCTBa (B3aMMOJEHCTBHE  C
CEpPOBOJIOPOJAOM B MNPHUCYTCTBHU KHCIIOPO/a, KHUCIOTAMH-OKHUCIUTEIIAMI). OcakaeHue
OKcHJla cepebpa mpu ASHCTBUHM ILIEJI0YH Ha COJIM cepeOpa. AMMHakaThl cepedpa Kak
okucautenu. KauecTrBeHHas peaknusi Ha MOHBI cepeopa. [I[pumenenue cepeodpa.

3o0J10T0. PU3HUECKHE U XUMHUUYECKHUE CBOMCTBA (B3aUMOJICCTBUE C XJIOPOM, «IIapCKOM
BOJIKOM»). 30JI0TOXJIOpOBOZIOpOoHast kucaoTa. ['mapokcun 3omorta (lll). Komruiekcsr
30510Ta. CriocoObI BBIAEIEHUS 30JI0Ta U3 30JJ0TOHOCHOM nopoasl. [IpruMenenue 3o050Ta.

Huuak. dusmyeckue M XUMHUYECKHE CBOMCTBa (B3aMMOJeli- CTBHE C TraJlor€HaMH,
KHMCJIIOPOJIOM, CEPOM, BOAOM, pacTBOpaMM KHUCIOT U miesnouei). [lonmydyenune u npumeHnenue
HuHKa. AMQPOTEpHOCTh OKCH/Ia U THJIPOKCHAA [IMHKA. BakHel e coiu uHKa.

Jdemoncrpanuu. 1. Komnekuusa meraiuios. 2. Komekuusa Munepanos u pya. 3. Koyutekuus
«Kenezo wm ero cmmaBb». 4. OkpallMBaHWE IUIAMEHHU COJISIMHU  IIEJIOYHBIX H
IIEJIOYHO3EMENBbHBIX METAJUIOB. 5. BzaumopneilictBue HaTtpusi ¢ Bogou. 6. BzaummojeiicTBue
kanpust ¢ Bogoii. 7. Kommexmus «Anromuauity. 8. IlmaBieHue AJTIOMUHUS. 9.
B3anmonelictBue ajJOMHHUS CO IIEJIOYEIO.

10. Amomotepmusi. 11. BzaumopeiicTBUe XpoMa € COJISIHOM KHCJIOTOM 6€e3 JocTymna
Bo3ayxa. 12. Ocaxnenue ruapokcuaa xpoma (lIl) m okwucienue ero mnepokcuIoM
Bogopoaa. 13. Pasznoxenune guxpomara amMmoHusi. 14. PasznokeHue niepokcuaa
BOJIOpOJa IO AeHCTBUEM AUOKcHUAa MapraHua. 15. Ocaxaenue ruapokcuia xemnesa (1) u
OKHCJICHHE ero Ha Bo3ayxe. 16. Breinenenue cepedOpa u3 ero coljie 1eMCTBUEM MEIH.

JlaGopaTtopHubie onbIThbl. 1. OxpammBaHWE TUJIAaMEHU COECIUHEHUSIMU IIEJTOYHBIX
meTauioB. 2. O3HAaKOMJICHHE C MHUHEpaJlaMyd U BaXXHEHUIIMMHU COCJIMHECHUSIMHU IIETOYHBIX



MeTtanoB. 3. CBolicTBa COEAMHEHNH IEIOUYHBIX METAJIIIOB. 4. OKpacKa IIJIaMEeHU COJISIMU
IIIEJIOYHO3EMEIBHBIX MeTa/IoB. 5. CBoMicTBa Mardus U ero coeaquaeHuii. 6. CoiicTtsa
coenquHeHu kanbiusi. 7. JKecrkocth Boabl. 8. CsoiictBa amromunus. 9. CpoiicTBa
coenquHeHuit amomMuHus. 10. CBoiicTBa coequHeHud xpoma. 11. CBoiicTBa MapraHiia u €ro
coenqunennii. 12. M3yuenme munHepasoB >kene3a. 13. CpoiicTBa xkene3a. 14. CaoiicTBa
MEJIH, €€ CIUIaBOB U coeuHeHuii. 15. CBolicTBa IIMHKA U €r0o COSAMHEHUMN.

OCHOBBI OPraHM4YeCcKOH XUMUM
OCHOBHbIE MOHATHA OPraHUYECKOH XUMHUH

IlosiBiieHHMEe W pa3BUTHE OPraHUYECKONM XMMHHM Kak Hayku. IIlpeamer n 3anmaum
OpPraHMYEeCKOM XUMHUH. MecTO Hu 3Ha4Y€HHE OPraHU4YEeCKOM XWUMHUU B CHCTEME
€CTECTBEHHBIX HayK. B3aMMOCBsI3b HEOPTraHUYECKUX U OPraHUYE€CKHUX BEIIIECTB.

OcoOGeHHOCTH OpraHuYecKux BemlecTB. [IpuumHBI MHOrooOpas3us OpraHudYeCcKUX
BeniecTB. OpraHnydecKkUe BeElLIeCTBa B NPUPOAE. YTIIEPOJIHBIN CKEJIET OPraHUYECKOM
MOJICKYJIbI, €TI0 TUNBI: IUKINYECKHEe, anukindeckue. KapOonukiIndeckue U rerepo-
HUKJINYEeCcKHe ckeneTbl. KpaTHOCTh XMMHUYECKOW CBsI3U (BUIBI CBsi3ed B MOJIEKYyJlax
OpraHUYECKUX BEIIIECTB: OJIUHAPHBIC, IBOMHBIC, TPOUHbIE). MI3MeHeHne sHepruu cBs3ei
MEXJJy aToOMaMH yrjepojia IpH yBEIUYEeHUU KPAaTHOCTH CBsi3u. HacelllieHHbie U
HEHAaCBIIIEHHBIE COeITMHEHUSI.

DIEeKTPOHHOE CTPOCHHME M XHUMUYECKHE CBsI3M aroma yriepojaa. [ 'uOpuauzanus
aTOMHBIX OpOHUTAJICH, €€ TUIIBI JJIsI OPraHUYSCKUX COSAUHCHUMN: Sp?, sp?, sp. OOpa3zoBaHue
G- M T-CBsA3€H B MOJIEKYyJaX OpraHu4Yeckux coeauHeHuil. [IpocTpancTBeHHOE CTpoeHuUE
OpPraHUYE€CKHX COCJIMHEHUN.

XHUMHUECKOE CTPOCHUE KaK MNOPSANOK COCAMHEHHUSI aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJI€HTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUU XHUMHYECKOIO CTPOCHHUSI OPraHMYECKHUX
coequHeHu A. M. bytneposa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOI'O CTPOSCHUSI
moJiekysl.  CtpykrtypHas ¢opmyna. HWM3omepus u  uszomepnl. CTpyKTypHas U
OpOCTpPaHCTBEHHAsA n3oMepus. M3omepust yriuepoaHoro ckesnera. Mzomepust mosioxeHus.
MexkiiaccoBasi n3omepusi. Buabl npocTpaHcTBEHHOW u3omMepuu. Onrudeckass U30Mepusl.
AcuMmMmeTpudeckuii aromM  yrijeposa. OnTUYyecKue aHTHHNOABbI. XHUPaJIbHOCTb.
XupanabHble U axupajibHble MOJIEKYJbl. ['eomerpudeckass nzomepus (Yuc-, mpaHc-
H30Mepusi).

DJIEKTPOHHOE CTPOCHUE OPraHUYEeCKHUX BellIecTB. B3anMHOe BIMsSIHHE aTOMOB U IpyHIT
aToMOB. OJieKTpoHHbIEe dAp@dexTrl. HWMHAYKTUBHBIN U Me30MepHbI  3(PPEKTHI.
IIpencraBnenue o pe3oHaHce.

Knaccudpukanuss oprannueckux BemecTB. OCHOBHBIE KJIaCChl OpPraHUYECKUX
coenuHeHuil. IlpuHIunel kiaccuduKaluu OpraHudeckux coeauHeHuil. IloHsiTHe o
¢dynknnonaneHoit rpynne. Kiaccudukanumss  OpraHMYECKHX  COCJUHEHUH 110
¢ysHkmmonanbHbiM rpynmnam. ['omosiorusi. I'omosoru. I'omosnorudeckasi pa3HOCTb.
I'omonoruueckue psiasbl.

Homenkiarypa opraHudeckux BemniecTB. MexayHapoaHass (cucTteMaThdecKkas)
HOMEHKJIaTypa OpPTraHHYECKHX BEIIECTB W TMPHUHIMUIIBI OOpa3oBaHUs Ha3BaHUU
OpraHUYECKHX CoeJIMHEeHNN. PannnoHanbHasi HOMEHKJIaTypa.

Knaccudukanus u oco6eHHOCTH opraHudecKkux peakiuil. CriocoOsl 3anrcei peakiumi
B oOpraHudyeckoil xumMuu. (Cxema UM YypaBHEHHE. YCJIOBHUs TPOBEACHUS PEAKIIMUM.
Knaccudukanms peaknuili OpraHMYecKHX BEIIECTB II0 CTPYKTYPHOMY TIPHU3HAKY:
3aMelleHne, IPUCOeAUHEHUe, oTiieruieHue. PeaknuoHHble HeHTpHl. llepBoHavanbHBIE
HOHSATHSI O THUINAX M MEXaHU3Max OpraHuYecKux peakuuii. ['omoauTnueckuii u
TeTePOJTUTUYECKUN pa3pblB KOBAJICHTHOW XUMHYECKOUW CBsi3u. CBOOOMHOpAIUKAIBHBIA U
WOHHBIH MexaHu3Mbl peaknuu. IloHsaTme o cBoOGOAHOM pajaukaine, HyKJIeopuie,
anekTpoduie, kapbokatuoHe U kapOanmoHe. (OOO3HaAaYeHHWE WOHHBIX pEaKIMi B
opranudeckoil XxuMuu. OKHUCIUTEJIHLHO-BOCCTAHOBUTEJILHBIE PEaKIMU B OpPraHUYECKON
XxUMUHU. MaeHTudukanuss OpraHUYEeCKUX CcoeauHEHHUil. ['eHeTwueckass CBsI3b MEXIY
KJIacCaMM OPraHUYeCKHUX COEIMHEHUM.

JdemoHcTpanuu. Moaenn opraHu4ecKuX MOJIEKYI.



Yri1eBoaopoabl

AJKaHbI. OJIEKTPOHHOE€ UM [POCTPAHCTBEHHOE CTPOCHME  MOJIEKYJbl  METaHa.
Spi-TuOpuau3anusi opoOuTajeri aroMoB yriepoaa. ['oMoJorMYecKuul psiq M oOmias
popmyna ankanoB. CucreMaThdeckass HOMEHKJIaTypa aJKaHOB WU paaukaioB. M3omepus
YIJIEPOJHOIO CKejeTa aJikaHoB. @dui3nuecKue CBOWCTBA aJKaHOB. 3aKOHOMEPHOCTHU
U3MEHEHUsI (PU3HUYECKUX CBOWCTB. XMMHUYECKHE CBOMCTBA aJIKaHOB: TaJIOT€HHUPOBAHHUE,
HUTPOBAHUE, AETUJIPUPOBAHUE, TEPMUUECKOE PA3JI0KEHHUE (IIUPOINU3), TOPEHUE KAaK OJUH
U3 OCHOBHBIX HMCTOYHHKOB TEIUIa B IIPOMBIIUICHHOCTH €W OBITy, KaTaJUTHYECKOE
OKMHCJICHHE, KPEKUHI KaK CHOCOObI IOJIYyYEHHUs] BAKHEHIINX COEIUHEHUI B OpraHH4e€CKOM
CUHTE3€e, M30MepHu3alusl KaK Croco0 IOJy4YeHHsI BBICOKOCOPTHOro OeH3uHa. MexaHu3m
peakuuu CcBOOOJHOPAJAMKAIBHOIO 3aMElIeHUs (Ha HOpUMepe XJIOPUPOBAHUS METaHa).
CHUHTETHYECKHE CIIOCOObI MOJIyYe€HMsl aJIkaHOB. MeToabl MOJydeHMUs aJIkaHOB U3
aNKWITaJIoreHUuI0B  (peakuus Bropua), nexkapOOKCHIIMPOBAaHHEM COJIEH KapOOHOBBIX
KHUCJIOT M 3JIEKTPOJIHU30M PAaCTBOPOB COJIEH KapOOHOBBIX KHCIOT. HaxokeHue aikaHoB B
OPUPOJIE U NIPUMEHEHUE AJIKAHOB.

ukaoankaHsbl. Crpoenue MOJIEKYJI IIUKJIOAJIKAHOB. OO0mmas dopmyna
LHKJIOAJIKAHOB. Homenknarypa [UKJIOAJIKAHOB. Nzomepus LHKJIOAJIKAHOB:
YTJIEPpOAHOTO CKeJIeTa, MEXXKJaccoBasi, IPOCTpaHCTBEHHasl (UUC-TMPAHC-U30MEPUs]).
Hanpspokennble W HEHaOpsDKEHHBbIE IUKIIBL. Crnenrduka CBOWCTB IIHUKIIOAIKAHOB C
MaJIbIM pa3dMEpOM LHKJa. XMMHUYECKHE CBOWCTBA LIMKJIOIPONAaHA: T'OPEHHUE, PECaKIIUU
OpHUCOEAUHEHUsT (TUAPUPOBAHUE, MPUCOCIMHEHHUE TaJON€HOB, TIaJION€HOBOJOPOOB,
BO/JIbI) U LIMKJIOT€KCaHa: TOpPEeHUe, peakllui paJIuKajJIbHOIO 3aMelIeHUs (XJI0pupoOBaHue,
HUTpoBaHue). Iloryuyenne NUKIO0AJIKAHOB U3 AJIKAHOB U JUTaJIOT€HAJIKAHOB.

AJIKeHBbI. OJIEKTPOHHOE€ M NOPOCTPAHCTBEHHOE CTPOCHME  MOJIEKYJIBl  JOTHJICHA.
Sp?-Tubpuamu3anus opouTaneil aToMoOB yriepoja. G- U 7- cBA3U. ['omosiornueckut psig u
obOmas ¢opmyna ankeHoB. Homenknatypa ankeHoB. M3omepHsi aJIKeHOB: YIJIEPOJHOIO
CKeJIeTa, MOJIOXKEHHUsI KPaTHOM CBsI3U, MPOCTPAHCTBEHHasi (Ieo- MeTpuuecKas U30Mepus,
WIN  YUC-MPAHC-U30MEpUsi), MexXKjaccoBasi. @DOuU3MYECKUE CBOMCTBA  aJIKEHOB.
XuMu4deckue cBOMCTBa aIKkeHOB. Peakiiuu 3y1eKTpoUIIbHOIO NPUCOSIUHEHUS KaK Crioco0
[OJIyYECHHS (pyHKLIMOHAJIBHBIX  INPOHU3BOAHBIX  YIJIEBOJIOPOJOB: TUIpUPOBaAHUE,
raJJor€eHUpOBaHUE,  TI'MAPOrajJIor€eHUpPOBaHUE, THIApaTalnusi  aJKEHOB. ITpaBuio
MapkoBHHUKOBa U €ro OOBSCHEHHE C TOYKH 3PEHHUs BJIEKTPOHHOU Teopuu. PanukainbHOe
OpUCOEMHEHUE OpPOMOBOJOpPO/ia K ajKeHaM B IPUCYTCTBHHM mnepekuceil. OkucieHue
aJIKEHOB: T'OpPE€HHE, OKHCJIEHUE KHCJIOPOAOM B IMPUCYTCTBUU XjopuaoB namwiaaus (I1) u
menu (11) (Bakep-tiporiecc), OKHCICHHUE KUCIOPOJIOM B TIPUCYTCTBUH cepedpa, OKHUCIICHHUES
roOpsiYMM MOJIKUCIEHHBIM PacTBOPOM II€pMaHraHaTa Kajidsi, OKUCJIE€HHE NepMaHIraHAaTOM
kanuss  (peaknusi  Baruepa), KauecTBeHHBIE peakllMM Ha JBOMHYIO  CBS3b.
IIpomMbiiieHHBIE U JJTaOOpaTOPHBIE CIIOCOOBI MOJTYyUYEHUs aJiIkeHOB. [lojlydueHue ajakeHOB
JETUAPUPOBAHUEM aJIKAHOB; raJIOr€HAJIKaHOB, AUTrajoreHajakaHoB. [IpaBuio 3alinesa.
Ilonumepmuszanusa ankeHoB. Ilomnmepmsanusa Ha karanusaropax Lurnepa—Harra.
IlonuaTHieH Kak KPYNHOTOHHAXKHBIM MNPOAYKT XHMHYECKOIrO HNPOU3BOJICTBA.
IIpumeHneHne ajJIKeHOB (3TUJICH U MIPOIIHIIEH).

Aakanuenbl. Kiaccudukanusi ajnkaJueHOB MO B3aMMHOMY PacCIIOJI0KEHUIO
KpaTHBIX cCBsi3eii B MoJiekysie. OCOOEHHOCTHU 3JIEKTPOHHOTO W HOPOCTPAHCTBEHHOTO
CTPOCHUSI COMPSDKEHHBIX ankaaneHoB. OOmast ¢popmyna ankaaneHoB. HoMmeHkatypa
M U30MEPUS aJIKaJIMEeHOB. PU3NYECKHE CBOMCTBA aJIKaJIMEHOB. XMMHWUYECKUE CBOMCTBa
aJIKaJINCHOB: pPEeakUu NPpUCOEAUHEHUS (TUAPUPOBaHUE, TaJIOT€HUPOBAaHUE), TOPEHUS U
nonumepuzauu. 1,2- u 1,4-npucoenunenue. Ilomydenue ankaaueHoB. CHUHTE3
OytanueHa u3 OyTtaHa u »TaHosa. [Tlonumepuzanus. Kayuyku. Bkiag C. B. Jlebenesa B
NOJIy4d€HUE  CHHTETHYECKOro Kaydyka. Bynkanuzammuss  kaydykoB.  Pes3una.
MHoroo0pa3ue BUJI0OB CHHTETUYECKHX KaydyKOB, X CBOMCTBA U IIPUMEHEHHUE.

AJKHUHBI. DJEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJbl AalleTUJICHA.
sp-I'mOpuamnzaiumsi opbuTasneilr atToMoB yrieposa. ['omonoruueckuii psiix u obias popmyia
anknHoOB. Howmenkinarypa ankuHOB. HM3oMepuss ajlKWHOB: YTIJIEPOJHOrO CKeJeTa,
NOJIO)KEHUsSI KpPaTHOM  CBsI3M, MeEXKJaccoBas. DOu3nyeckhe CBOWCTBA  AJIKMHOB.
XVUMHUYECKHE CBOWMCTBA aJIKWHOB. Peaknuu TPHCOEIUHEHHUSI KakK CIIOCO0 TOJIydYeHUS
NOJIMMEPOB M JAPYTUX MOJE3HBIX OPOAYKTOB. ['mapupoBanue. Peaknum mnpucoeHEHUs



rajJJIOr€HOB, TaJION€HOBOJOPOJOB, BOABL. Tpumepusanus H JAUMEpU3aldsd aleTHUJICHA.
Peakuuun 3amenienusi. KucioTHbele CBONMCTBAa aJKMHOB C KOHIIEBOM TPOWHOM CBSI3BIO.
Anerunenuasl. I'openue anerwieHa. OKHCIIEHHE AJKMHOB pPacTBOPOM IE€pMaHraHara
kanus. [lomydeHue aneTuieHa IHMPOJIU30M MeTaHa M KapOuaHbIM MeTonoM. CuHTE3
QJIKUHOB aJIKWIUpoBaHueM aunetuinnaoB. IIpumenenune anernnena. I'opeHue anerusieHa
KaK MCTOYHHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHHM JJIsI CBAPKU U PE3KU METAJJIOB.

Apenbl. VcTtopust oTKkpbITHsi OcH3051a. COBpEeMEHHbBIC MPEACTABICHUS 00 SJISKTPOHHOM U
NPOCTPAaHCTBEHHOM CTpoeHuu Oen3ona. OOmas ¢opmyna apenoB. MWM3omepuss u
HOMEHKJIaTypa TOMOJIOTOB OeH3oisia. M3oMepusi au3aMelnieHHbIX OCH30JI0B Ha HpHUMEpe
kcwiiosioB. dusmueckue cBoiicTBa OeH3oila. XMMHUYECKHE CBoOicTBa OeH3oia. Peakumn
3aMelieHusI B OEH30JbHOM sifpe (RJIEKTpO(HUIBHOE 3aMelleHHE): TaJlOreHHPOBaHUE,
HUTPOBaHHUE, AJIKWJIMpOBaHWe. Peaknuu TmpucoequHEHUsi K OeH30iy (THIpUpOBaHHE,
rajJjoreHMpoBaHue (XJopupoBaHue Ha cBery)). Peakmusi ropenuss. OcobeHHOCTH
XUMHUYECKHX CBOMCTB aJIKMJIOCH30JIOB Ha IpUMepe Toryosia. B3auMHoe BIUSIHUE aTOMOB B
MoJieKyJie ToayoJia. [IpaBuia oOpHeHTalMM 3aMECTUTENICH B pEakUusX 3aMelICHUs.
XnopupoBaHue Toiyosna. OKHCIICHHE alKHIOCH30JI0OB PAacTBOPOM MEepMaHraHaTa KaJlHs.
lamorenupoBanue aJKWIOEH30JIOB B OOKOBYIO 1emb. HuTpoBaHme HUTPOOCSH3O0IIA.
[Momyuyenue OeH3ona u ero roMoJioros. [IppMeHeHne romooros 6eH30J1a.

Il'eHeTnyeckasi CBfI3b MEXKIAY Pa3JIMYHBIMH  KJAaccaMH  YIJIeBOJAOPOI0B.
KauecTBeHHbIE peakiuy Ha HENPEAEIbHBIC YTIIEBOIOPOIEIL.

I'ajoreHONPOU3BOAHBbIE YIJEBOAOPOAOB. Peakium 3aMelIeHHWss TrajoreHa Ha

TUAPOKCHII, HUTpOrpynmny, HUAHOTPYIIIY, AMUHOSPYNNY . HeiicTtBue Ha
rajJJoreHOpoOu3BOJIHbIE BOJHOIO MW  CHUPTOBOro pacTtBopa menouyu. CpaBHEHHE
pEaKIMOHHOW  CIIOCOOHOCTHU  aJIKWJI-, BHHWI-, (GEHWI- U  OCH3WIraJOreHU0B.
BzaumopeiictBue — aurajoreHaJKaHOB C  MarHuemM w OuHKoM. [loHsaTHe O

METAJUIOOPraHUYECKUX coeluHeHUsX. lMcnosip30BaHue TajoreHONMPOU3BOJAHBIX B OBITY,
TEXHHUKE U B CHHTE3E.

Hemoncrpanuu. 1. CoctaBieHne MOJIeJIel MOJIEKYJI aJIKaHOB. 2. BpoMupoBaHue rekcaHa Ha
ceery. 3. 'openme merana, sTuieHa, anetwieHa. 4. OTHOIIEHHWE MeTaHA, DTHUJICHA,
alleTWjeHa u OeH30Jla K pacTBOpaM IepMaHraHara Kajausi u OpOMHOM Boje. 5.
IHomyuenue sTuiieHa peaknueid aerwaparanuu dtaHona. 6. Ilomydenwme anermieHa
THAPOJIN30M KapOujaa kamblus. /. OKHCIEHHE TOJyoJja pacTBOPOM IIepMaHraHaTa
kanus. 8. Ilonmydyenue crTuposia jJgenojauMepHu3alve MoJUCTUPOJIa U HUCIIBITAHHUE €ro
OTHOIICHHS K paCTBOPY NE€pMaHraHaTa Kajausl.

Kucaopoaconep:xaniue opraHuvdecKue coeTnHeHUus

Cnuptsl. Knaccudukanus, HoMeHKIaTypa U u3oMepusi cnupToB. ['oMosiornueckuii psia u
obmass ¢dopMmysa OpeAeabHBIX OJHOATOMHBIX COUPTOB. {dOU3HUECKHUE CBOMCTBa
OpeAenbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHass CBsA3b MEXJIy MOJIEKYJaMH H €€
BJIMSIHUE Ha (PU3MYECKHE CBOMCTBA CITUPTOB. XUMHUUYECKHUE CBOMCTBA CIIUPTOB: KUCIOTHBIE
cBOiicTBa (B3auMMOJEMCTBHE C HATPUEM KakK CHOCOO YCTAaHOBJIEHHUS HaJIU4HUs
TUJPOKCOTPYNIIbl); peaKIMM 3aMEIIeHUs] THAPOKCUIIBHON I'pyIINbI HA rajloTeH Kak croco0
MHOJIy4YEHHsI PacTBOPUTENEH; MEXMOJEKYJApHAasl U BHYTPUMOJIEKYJISIpHAsL Jerujapararys;
oOpa3oBaHHE CJIOKHBIX 3(PpUPOB C HEOPraHUUYECKUMH U OPraHUYECKUMHU KHUCIJIOTaMU; rope-
HUE; okucijeHue okcuaoM Mmenu (ll), moaKucIeHHBIM pacTBOPOM NE€pMaHraHaTa Kajus,
XPOMOBOM CMECHIO; pEeaKIU{ YIrJIEBOJOPOAHOIO pajukKaia. AJKOroasarel. [ uaponus,
aJKUJINpPOBaHUE (CHUHTE3 MPOCThIX 3¢UpoB no Buibsimcony). IIpoMblIlsIeHHBIN CUHTE3
meraHomna. [lomydyeHue sTaHONa: peaknusi OpPOKEHUs TIIIOKO3bI, TUapaTanus >TUJICHA.
IIpnmenenue MetaHosa U dTaHoJa. PU3NOJIOTHYECKOE AEUCTBUE METAHOJIA U DTAHOJA HA
OpraHu3M 4YeJIoBeKa. MHOIroaTOMHBIE CIIMPTHI. OTWJICHIJIMKOJb W TJIMLIEPUH Kak
NPEeACTABUTENN IIPEJICIIbHBIX MHOTOATOMHBIX CIIMPTOB, UX (PU3MYECKHE U XUMHUYECKUE
cpolicTBa. KauecTBeHHasi peaklisd HAa MHOIOaTOMHBIE CHOUPTHI U €€ NPUMEHEHHUE I
pacro3HaBaHMs TJIMIIEPUHA B COCTAaBE KOCMETHUECKUX cpenacTtB. CHUHTE3 AUOKCaHa M3
STUJIEH-  TJIMKOJsl. TOKCHMYHOCTh  JTWJISHINIHUKOJA. IIpakThdyeckoe  npuMeEHEHHE
STUJIEHTJIMKOJIS U IIINLEPUHA.

IIpocTbie 3¢upbl Kak HU30MEpPHI IPEAEIBHBIX OJHOATOMHBIX cHUpPTOB. CpaBHEHHE HX
(pr3nyeckux U XMMHUYECKUX CBOMCTB CO cnupTaMu. Peakiiusi pacuieryieHus IpocThIiX 3(UpPOB
HUOJ1I0BOJOPOZOM.



®enoubl. CTpoeHHe, H30MepUss W HOMEHKJIarypa ¢eHoJioB. B3aummHOEe BIHsHUE
aToMOB B MoJiekyJie (eHoma. PU3NIECKHE U XUMHUYECKHE CBOWCTBa (DeHOJIAa U KPE30JIOB.
Kucnoraeie cBoiicTBa (PEHOJIOB B CpaBHEHHH CO CHOUPTAMH: pPEaKIUU C HATpPHUEM,
THJIPOKCHJIOM HaTpus. Peaknmm 3amernneHuss B OCH30JbHOM KOJIbIle (TajlOTreHHUPOBAHUE
(6bpomupoBaHue), HuTpoBanue). Okuciaenue peHosoB. KauecTBeHHBIC peakiinui Ha (PEHOJI.
ITonyuenue dpenomna. [Ipumenenue dpenona.

KapOonuibHble coeauHeHUsl. AJIbJETU/Ibl U KETOHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOCHHE KapOOHWJIBHOW Ipynnbl, €€ IMOJSIPHOCTh U HoJisspusyemocTtb. Kiaccudukanus
anpJAeruJioB U KeToHOB. CTpoeHHEe MNpelesIbHbIX aJibJACTrHuA0B. | OMOJIOTMYecCKUH psi,
HOMEHKJIaTypa, HW30MEpHsl INPEACHbHBIX aiabAerusioB. CTpoeHHE MOJIEKYJbl alleTOHA.
I'omonoruueckuii psii, HOMEHKJIAaTypa W H30Mepusi KeToHoB. OOmas ¢opmyna tmpe-
JIEJIBHBIX albJCTHU/IOB U KETOHOB. PU3NYECKHE CBOWCTBA (popMaliblIeruaa, aleTaibleruia,
anertoHa. XHWMHUYECKHME CBOWCTBA MNPEIACHbHBIX aJIbAETHIAOB HW KETOHOB. Peakuuun
NPUCOCTMHEHUSI BOJbI, COUPTOB, IIHAHOBOJAOPOZA U rujpocyibpura Hatpus. CpaBHEeHHE
PEaKIIMOHHOW CHOCOOHOCTH aJBJACTHJIOB M KETOHOB B pEaKUHUAX IPUCOCIAUHCHUS.
Peakuumn 3amenieHusi aTroMoOB BOJIOpOJAa OpPH  YIJIEPOJHOM aTOME Ha TraJioreH.
I[Monumepuzauus dopmanpaeruga U  aneraipaeruga. OKuUCIEeHHEe KapOOHMIIBHBIX
coequHeHU. OCOOCGHHOCTHM peaKIUU OKHcIeHHUs1 aneroHa. CpaBHEHHE OKHCIICHUS
anpaerusioB U KeToHoB. [ mapupoBanue. BoccTraHoBiIeHUe KapOOHUIIBHBIX CO- €IMHEHUI B
ciupThl. KadecTBeHHBIE peaklMM Ha albACTUIAHYIO Tpymily (peakius «cepeOpsiHOro
3epkaiia», B3aumonaelicteue ¢ ruapokcunpom memu (II)). OcobennocTn ¢opmanbiaeruaa.
[lonyuenue npenenbHBIX albJETUA0B: OKHUCIEHHE CHUPTOB, THUIApaTalys aleThieHa
(peakuuss KydepoBa), OKHMCIEHHEM OTUJIEHA KHUCJIOPOJAOM B IIPUCYTCTBUM XJIOpHJA
nawtaaus  (II). Ilonmydenuwe aneroHa OKHCIEHHMEM IIpONaHoOJia-2 U pas3yIoKEHUEM
KaJblIUEBOM wuJM OapueBOl COJM YKCYCHOM KHUCJHOTHI. TOKCHYHOCTH aJibAETHIOB.
Baxxneiimme mnpeiacTaBUTENNd albJETHIOB U KETOHOB: (GopMalibAeru, YKCYCHBIMI
anpJeru/l, alleTOH U UX MPaKTUUIECKOE UCIOJIb30BaHUE.

KapOonoBbie kuciaorbl. CTpoeHUE MNpPEAEIbHBIX OJJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT.
Knaccudwukanms, m3omMepuss U HOMEHKJIATypa KapOOHOBBIX KHCIOT. JJIEKTPOHHOE U
OPOCTPAHCTBEHHOE CTPOCHUE KAPOOKCWIIBHOW TpyIMbl. [ OMOJIOTHYECKHUU psiJT U oOmias
bopmyna mpeneIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. (MOHU3WYECKHE CBOWCTBA
NpeaebHbIX OJHOOCHOBHBIX KapOOHOBBIX KHMCJIOT Ha IPHUMEPE MYpPaBbUHOM, YKCYCHOMH,
OPOIIMOHOBOM, NAJIBMUTUHOBOM U CTEAapUHOBOW KUCJIOT. BomopoaHble CBsA3H, accolhanus
KapOOHOBBIX KHCJIOT. XMUMHUYECKHE CBOWMCTBaA MpeAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucioT. KucinorHele cBolicTBa (M3MEHEHHE OKPACKH MHJIMKATOPOB, PEAKIIUM C aKTUBHBIMU
METaJslaMH, OCHOBHBIMHM OKCHJAMH, OCHOBa- HHUSIMH, COJSIMU). l3MeHeHue CHIIbI
KapOOHOBBIX KHCJIOT TIpU BBEJACHUM JIOHOPHBIX M aKIENTOPHBIX 3aMEeCTHUTEJIEH.
B3aumonelictBue KapOOHOBBIX KHCJIOT CO cOUpTaMHu (peakuuss >TepuduKanun),
obpatumMocTh peaknuu. [amoreHupoBaHue KapOOHOBBIX KHCJIOT B OOKOBYIO IICIIb.
Oco0eHHOCTH XUMHWYECKHX CBOMCTB MypaBbUHOU KHUCHOTHI. [lo- nmydeHue npeneabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJIEHHUE aJIbJIETUJA0B, OKHUCIJIIEHHE IEPBUYHBIX
CIIUPTOB, OKMCJIEHHE AJIKAaHOB W AJIKEHOB, I'MJPOJIHU30M I'€MHHAJIBbHBIX TPUTaJION€HHUIOB.
ITonmyyenue MypaBpMHONH W YKCYCHOM KHUCJIOT B IIpoMbINUIeHHOCTHU. IIpumenenue
MYPaBbUHON U YKCYCHOM KHUCIIOT.

JIByXOCHOBHBIE KapOOHOBBIE KHCJIOTBI: OOIIME CHOCOOBI IOJYyYEeHHs, OCOOEHHOCTH
XxUMHYecKknXx cBoMcTB. lllaBeneBass 1 MajJOHOBasE KMCJIOTa KaK MPEACTABUTENHN JUKAPOOHOBBIX
KHCJOT.

HemnipenenbHble 1 apoMaTUYECKUE KHUCIJIOTBI: OCOOCHHOCTU WX CTPOCHUS U CBOMCTB.
IIpumenenne OCH30MHON KUCIOTHI. ApOoMaTHUYECKHE JTUKAapOOHOBBIE KHUCIIOTHI ((pTanenas,
nzodranenas u TrepedraneBas KUCIOTHI). [IoHSITHE O rHUAPOKCUKApPOOHOBBIX KUCIOTAaX U UX
OpPEACTABUTEIISIX MOJOYHOMN, IMMOHHOM, sIOJIOYHON M BUHHOW KHCJIOTaX.

Bricuine mnpenesibHblE W HENpeAeabHble KapOOHOBBIE KHCJIO- Thl. 3HaA4Y€HHE U
OpUMeHEeHHEe KapOOHOBBIX KHCJIIOT.

DYHKIUOHAJIbHBIE IPOU3BO/IHbIEe KAPOOHOBBIX KHUCJIOT.
XJOpaHTHIIPUABI HW AHTHIAPUABI KapOOHOBBIX KHCJIOT: TMOJYYEHHE, THAPOIHU3.
[MomyyeHnue cIoKHBIX YPUPOB C UCTOITHL30BAHNEM XJIOPAHTHIPHUIOB U aHTHJIPUIOB KHUCIIOT.
Crnoxusble 3pupbl. CTpoeHHEe, HOMEHKJIaTypa U U30MEPHUs CI0XKHBIX 3(pupoB. CloXHbIE
3(pupbl Kak H30MEpPbl KApPOOHOBBIX KHCIOT (MEXKJIaccoBasi wuzomepus). CpaBHEHHE



(pu3myecknx CBOMCTB M PEAKIIMOHHON CIIOCOOHOCTH CJIOXKHBIX 2(PHUPOB U U30MEPHBIX UM
KapOOHOBBIX KHUCJIOT. ['maponu3 ciaoxHbIX 3¢GupoB. CIocOOBl TOTYYEHHUS CIOXKHBIX
adupoB: srepudukaimsi KapOOHOBBIX KHCIIOT, AIWJIUPOBAHUE CHUPTOB U aJIKOTOJISITOB
rajJjoreHaHrupuiaMyu U aHTUAPHUIaMU, aJIKUJIMpOBaHHUE KapOokcuiaaT-uoHoB. [Ipumenenue
CJIO>KHBIX 3(HUPOB B MUIIEBOU U Nap(PIOMEPHON MTPOMBIIIJIEHHOCTH.

AMI/II[LI Kap6OHOBI>IX KHCJIOT: ITOJIYYCHHUEC U cBOlicTBa Ha IIpuMepe anecramMmuyiaa.

Conm Kap6OHOBBIX KHCJIOT, UX TECPMHYCCKOEC PA3JIOKCHHUC B IIPHUCYTCTBHUHU IICIIOYH.
Cunre3 Kap6OHI/IJ'IBHI)IX COC,[[I/IHCHI/Iﬁ Pa3JIOKCHHUEM KaJIbIIUCBBIX coJier Kap6OHOBbIX
KHCJIIOT.

Jemoncrpauuu. 1. BzanmoneiictBue Hatpusi ¢ 3TaHOJIOM. 2. OKHCIEHHE dTaHOIa
okcuaoMm meau (I11). 3. 'openue stanomna. 4. BzanMoielicTBue TpET-OyTHIIOBOrO CIIUPTA C
coiisitHOM Kucio Tou. 5. Momodopmuas peaknusi. 6. OnpeneneHue aabAerua0B IIpHu
NOMOIIM KAaYE€CTBEHHBIX peakuii. 7. OKHUCIEHHUE albAerua0B II€pMaHraHATOM KaJlus.

JladopaTopHble onbIThl. 1. CBOlCTBa 3THI0BOTO criupTa. 2. CBOMCTBA IITMIIEpUHA. 3.
CpoiicTBa (penosa. 4. CpoiictBa popmannHa. 5. CBoHCcTBa YKCYCHOM KHUCIOTHI. 6. Con
KapOOHOBBIX KHUCIOT.

A30T- M cepocoaepKamme CoeAMHECHU s

Amunbl. Knaccudukanus 1o Tumny yrieBoJOPOAHOTO paau- Kajla U YMCIY aMUHOTPYII B
MOJIEKYJIE€, HOMEHKJIaTypa, HU30MepUsA aMUHOB. llepBUuYHBIC, BTOPUYHBIC U TPETUYHBIC
aMHHBbI. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHUE NPEICIBbHBIX aMUHOB. DU3HMYeCcKue
CBOMCTBA aMMHOB. AMMHBI KaK OPraHM4Y€CKHE OCHOBAHMSI: PEaKLMU C BOJAOU, KUCIOTAMHU.
Conun ankuimamMmoHusi. Peakuusi ropeHnss aMMHOB. AJIKMJIIMPOBAaHME W allWJIMPOBAHUE

amMuHOB. Peakuum  aMHMHOB € a30TUCTOM  KucioTou.  llomyyenume  aMHUHOB
ATKWIMPOBAHUEM aMMHAKa U BOCCTAHOBJICHMEM HUTPONPOU3BOAHBIX YTIJIEBOAOPOJIOB, U3
CITUPTOB. IIpumenenue aMHHOB B apmarieBTHYECCKOM OPOMBIIIJIEHHOCTH.

ApoMaTudeckue aMUHbl. AHWIWH - NPEACTaBUTEIIb apoMaTHYeCKUX aMUHOB. CTpoeHue
aHWInHa. B3amMHOe BIMsIHME TpPyIIl aTOMOB B MOJIGKyJe aHWIWHA. Brausiane
3aMecTUTe]Ield B apoMaTHYEeCKOM SApe Ha KHUCIOTHBIE U OCHOBHBIE CBOICTBa
apunaMuHOB. I[lpuuuHBl oOcnabJieHUsT OCHOBHBIX CBOWCTB AaHWJIWMHA B CPaBHEHUH C
aMHUHaMU TpeAebHOrO psiga. XUMHUYECKHE CBOMCTBA aHWJIWHA: OCHOBHBIE CBOWMCTBa
(B3auMozeicTBUE C KHUCJIOTaMH); pEakUIMHd 3aMelleHus] B apoMaTH4ecKoe sApo
(rajoreHupoBaHue (B3auUMOJICHCTBHE ¢ OpPOMHONM BOJO¥), HUTpOBaHUE (B3aUMOJICHCTBHUE
c a30THOU KucioToil). Ilonyuenne anunuHa (peakuusi 3UHUHA). AHWINH KaK ChIPbE JJIs
NPOU3BOJICTBA aHWJIMHOBBIX Kpacuteneli. CHHTE3bI HA OCHOBE aHWJIMHA.

I'etepouukiabl. A30T-, KHCIOPO/I- U CEPOCOAECPKAIINE TeTepOounKIIbl. DypaH, TUPPoII, KaK
MPEACTABUTENIM TATUYWICHHBIX TeTepPOUMKIOB. Ilpupoaa apoMaTHYHOCTH TISITUWICHHBIX
FeTePOLMKIIOB. DJIEKTPOHHOE CTPOEHHE MOJIEKYJIbl IHPPOJIa, apOMaTUYECKHH XapakTep
Mouiekynbl. KucnoTHele cBoiicTBa mupposia. [IMpuInH Kak HpeicTaBUTENb IECTUUIEHHBIX
FeTEepOLMKIIOB. DJIEKTPOHHOE CTPOCHHE MOJEKYJbl MUPHUJINHA, apOMaTHYECKHM XapakTep
Mouiekynbl. OCHOBHBIE CBOMCTBa mupuauHa. Pa3nuune B NPOSIBIEHUHM OCHOBHBIX CBOWCTB
nupposia M NUpuAUHA. Peakuuum nupuIUHA: 3JEKTPOPUIBHOE 3aMelleHHe, THApPHUPOBaHUE,
3aMelleHHe aTOMOB BOJiopojaa B [I-MOJIOKEHUMHU Ha THUApPOKcOrpymmy. IIMKOIMHBI U HX
OKHCJICHHE.

JdemoncTpauuu. 1. OcHOBHBIE CcBOMCTBAa aMHUHOB. 2. KauecTBEHHBIE pEakIMU Ha
aHWINH. 3. AHWINHOBBIE Kpacutenu. 4. O0pa3ibl reTePOLUKINYECKUX COSTNHEHUN.

Bbuojiornyeckn aKTUBHBIE BEIlECTBA

Kupsbl Kak cJoXHble 3¢GUpPHl TJIHUIEPUHA W BBICHIUX Kap- OOHOBBIX KHMCJOT.
PacturenbHble M KHUBOTHBIE JKUPBI, HX cocTaB. @PU3UYECKUE CBOUCTBA KUPOB.
XHUMHYECKHE CBOMCTBA >KUPOB: THAPUPOBAHHE, OKHCIICHHE. ['MAaposm3 uiM OMBUICHHE
)KHPOB KakK CIIOCOO IMPOMBIIIJIEHHOTO IMOJYYEHUSI COJIEU BBICIIMX KapOOHO- BBIX KHCIOT.
I'mnporenusanus xkupoB. [Ipumenenue >kxupoB. MbUI4 KaK COJIM BBICHIUX KapOOHOBBIX
KHCJIOT. Moronire CBOMCTBA MBIJA.

Yraesoawl. O6mias popmyia yriaeBoaoB. Kimaccudukanus yriaeBomsoB. MoHO-, OJTUTO-
U Tnionucaxapuapl. PU3HYECKUE CBOWCTBAa M HAXOXKICHHE YIJIEBOJOB B Iipuponec (Ha



OpuMepe TIIOKO3bl U (PYyKTO3bl). JIMHEWHass M HIUKIWYecKass (pOopMbl TIIOKO3bI H
ppyxTo3br. Popmynsl Puiiepa u Xeyopca. [loHsaTne o TayroMepun Kak BHAEC U30MEPUH
MEX/Ty MUKIUYECKON M TuHelHOM popmamMu. XUMHUYECKHUE CBOMCTBA TJIFOKO3bI: OKHUCICHHUE
XJIOPHOW WM OpOMHOM BOJOH, OKHCJIEHHE a30THON KHCIOTOH, BOCCTAaHOBJICHHE B
IIECTUATOMHBIA  CHUPT, HW30MEpHU3alMs, KAdeCTBEHHBIE pEakUMM Ha  TIJIIOKO3Yy
(PKCHEepUMEHTAIbHbIE J10KA3aTEeIbCTBA HAJIM4YMs aJIbJICTMJHON W CHIUPTOBBIX IpyHIl B
IJIFOKO3€), CIMPTOBOE, MOJIOYHOKMCIIOE, OpokeHHue. [JMKO3MIHBIH TI'HMAPOKCHUII, €ro
cneuuduueckue cpoiicTBa. Ilonstue o rauko3mpax. IloHsTHe O TIJIOKO3MIAX, HX
HaxoXKJAeHUHU B Ipupoje. [lomydyenue rimroko3sl. @pykro3a Kak M30Mep INIIOKO3bl. Pr6o3a
u gae3okcupuOo3za. IlpumeneHue u Ouonoruyeckass pojib yrieBonoB. OKHCIIEHUE
YIJIEBOJIOB — UCTOYHUK DHEPIUHU KUBBIX OPraHU3MOB.

Jducaxapuabl. Caxapo3a KakK HpPEJICTaBUTEIb HEBOCCTAHABJIMBAIOIIMX JAMCaXapHUIOB.
Crpoenue, (pu3MUecKHWe M XHUMHUYECKHE CBOMCTBa caxaposbl. ['maponms aucaxapuiaos.
Ilonyuenue caxapa U3 caxapHoHu cBekJbl. [IpumeHenue caxapossbl.

MMoaucaxapuabl. Kpaxmai, TIMKOTeH M [EJUII0JI03a KaK OMOJIOTHYECKHE MOJIMMEPHI.
Kpaxman kak cMech aMHWIJI03bl 1 AaMUJIONIEKTHHA, €ro (pu3ndeckue cBOMCTBa. XUMHUYECKUE
CBOICTBAa Kpaxmasa: I'MJpOJIM3, KaueCTBEHHAasl peaKlusi C MOJIOM U €€ NPUMEHEHHUE Ui
oOHapy’KeHUsI KpaxMmajla B ONpoAyKTax nutaHus. lleruronosa: cTtpoeHue U (pusmydeckue
cBoiicTBa. XMMHUYECKHE CBOMCTBA LIEJUIIOJIO3bI: THAPOJIN3, 0Opa3oBaHUE CIOKHBIX 3(PUPOB.
I[IpumeneHnue kpaxmana u 1eIr0a03bl. [IpakTuueckoe 3HaueHUe MoIUCcCaXapUa0B.

HykueunnoBbie kucaorbl. Hykneosnasl. Hykineoruasl. HykiienmHOBbIE KHUCIOTBI KakK
npupoanbie 1noaumepbl. CocrtaB u crpoeHune HykiaenHoBbIX kucior (JAHK u PHK).
I'maponn3 HyKJIEHHOBBIX KHCJIOT. POJIb HYKIJIIEMHOBBIX KHMCIIOT B YKH3HENEATEIBHOCTHU
oprann3moB. @ynkuuu JJTHK n PHK. KommiementapHocTs. I'eHeTHYeCKNN KO.

AMuHOKHCHA0TBI. CocTaB, CTPOEHHE U HOMEHKJIATypa aMHHOKHCIIOT. ['omonormdyeckuit
psAn OpenesibHbIX aMHUHOKHUCIOT. dHU3nyeckue CBOMCTBAa IPEAEIbHBIX AMHUHOKHCIIOT.
Crioco0bI MoTy4eHHsI aMUHOKHUCIIOT. AMHHOKHUCIIOTHI KaK aM(OTEpHbIE OPTaHUYECKHE CO
€IUHEHUsI, paBHOBECHS B pacTBOpax aMUHOKHUCIIOT. CBONMCTBAa aMUHOKHCIIOT: KMCJIOTHBIE U
OCHOBHbIE CBOMCTBA; allMJINPOBAHUE aMUHOI'PYIINbI; dTepU(PUKALIUA; PEaKIUU C a30TUCTOMI
kucnoroil. KauecTBeHHblE peaknMUM Ha AaMHUHOKUCIOTHI ¢ Tuapokcuaom wmeau (1I).
Crneuuduueckue KadyeCTBEHHBIE pEaKlMM Ha apoOMaTHYECKHE U TIeTEepPOLUKINYECKUE
aMHUHOKHCJIOTBI C KOHLICHTPUPOBAHHOW a30THOM KHCJIOTOW, HAa NUCTEHUH C aleTraTtoM
ceuHua (II). buonormueckoe 3HaueHue 2-aMHMHOKHCJIOT. OOjacTu HOpPUMEHEHUS
AMHUHOKHCIJIOT.

IHenTuawl, ux crpoenue. [lentumaHast CBsi3b. AMHUJIHBIN XapaKTep NMENTUIHOW CBSI3H.
CuHres nenTuaoB. ' maponus nentuaos.

Bbeaku kak npupoaHbie ouomnosumepsbl. CoctaB u cTpoeHue OenkoB. llepBuunas
CTpyKTypa OenkoB. depMEeHTATUBHBIN TUAPOINU3 OeNIKOB. BTOpnyHasi CTpyKTypa OEIKOB.
TpernyHast U yeTBEepTUUHAsL CTPYKTypa OeikoB. JlucynbduaHble MOCTUKA U HUOHHBIE U
BaH-/ep-BaajlbCoOBBl (rUaApodoOHbIEC) B3aUMOJAEHCTBUA. XHUMHYECKHE CBOWCTBa OEJIKOB:
THAPOIN3, JCHATypalus, KadeCTBEHHbIC (IIBETHBIC) peaKIUu Ha Oenku. buonormueckme
(pynK1IMM GETKOB.

Jemoncrpanuu. 1. PacTBOopuMOCTh yriieBoJgoB B Boje U 3TaHosue. 2. OOpasisl
aMHHOKHCIIOT.

JlaGopaTopHbie onbIThl. 1. CBolicTBa rimoko3bl. 2. OmnpeneneHue Kpaxmajga B MPOLYKTax
mutanus. 3. XKupsl u ux cpoiictBa.4. LIBeTHbIE peaKIIMM OEJIKOB.

BbicokoMoJIeKyJIsIpPHBIE COCIUHEHUS

OCHOBHBIC TIOHSITUS BBICOKOMOJICKYJISIPDHBIX COCJIWMHEHHUW: MOHOMEDP, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, CTeNeHb rnoaumepus3anmu. OCHOBHBIE CHOOCOOBI TIOITYYCHUS
BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUM: peakuHu NOJIUMEPHU3ALNU U TTOJHUKOHIEHCAIIUU.
Cononumepuzanusi. CTpoeHHE U CTPYKTypa TMOJIUMEpPOB. 3aBHUCHUMOCTH CBOWMCTB
NOJIMMEPOB OT CTpoeHust MoJiekysa. Kiraccudukanuss HTOJIMMEPOB: ILIACTMAaCChI
(tTutacTuku), dacToMepbl  (KaydyKH), BOJIOKHA, KOMITO3UThEI. (COBpEeMEHHBIC
rutactMacchl  (TrtacTUKH)  (MMOJTUATHIICH,  IMOJHUITPOIUIICH, TMOJHUCTHUPOJI, TOJH-
BUHWIXJIOpUZ, (TOpOoIiacT, MOOJUITHICHTepedTanar, akpuwiOyTaaueH-CTUPOIbHBIN
MJIACTUK, TOJAuKapOoHaThl). TepMoruiacTUYHbIE W TEPMOPEAKTHBHBIE MNOJMMEPHI.



denondopmanbae rtuaHble cMoiibl. Kommo3utHele  Marepuaibl.  BojiokHa, HX

kinaccudukanus. [Ipupoaursie 1 XxXUMHUYecKUe BOJIOKHA. VICKyCCTBEHHBIE 1 CUHTETUYECKHUE

BoJIOKHA. [loHsATME O BHCKO3€ M aneTaTHOM BOJIOKHE. [lomuadupHble U moanamMugHbIE

BOJIOKHA, UX CTpOeHUE, cBoicTBa. [IpakTuueckoe MCMOIb30BAHUE BOJIOKOH. DJIaCTOMEPHI.

IIpupoaHblii 1 cHUHTETHYECKU KayuyK. Pe3snna u »6ouut. [I[pumeHeHue moaiumMepos.
Jemoncrpanuu. 1. O6pasiisl IitacTUkoB. 2. KOJIeKITHUs BOJIOKOH.

JlaGopaTtopHbie onbIThl. 1L OTHOIIIEHHE CUHTETHYECKHUX BOJIOKOH K PacTBOpaM KHCJIOT U
IeJIOUCH.
XuMud M KU3Hb

XumMnueckasi TeXHoJI0rusi (XuMusi B IPOMBIIIJIEHHOCTH)

OcHOBHBbIE NPUMHUMIBI XUMHU4YeECKOW TexHosoruu. OOmmMe npencTaBiICHUs O
OPOMBINIJICHHBIX CIIOCO0aX IMOTYYSHHUSI XUMHUIESCKUX BEIIIESCTB.

IIpou3sBoacTBO CepHOIi KHCJIOTBI KOHTAaKTHBIM cHOcoOOM. XHMHU3M IIpoliecca.
CeIpbe I8 OPOU3BOJICTBA CEPHOM KHUCIOTHI. TexHoJioruyeckasi cxema IIpoliecca,
nporecckl U anmnaparsl. IIpou3zBoacTBo ammmaka. XuMu3M nporecca. OnpenesieHue
ONTHUMAJIbHBIX YCJIOBUH HNPOBEACHUS peakiuu. [IpuHIMN HUPKYISIOUU U €ro peanu3aiiys
B TEXHOJIOTUYECKOM CXEMeE.

Metanayprusi. UepHas wmerauryprusi. [IpomsBoactBo uyryHa. JloMeHHBIH mporiecc
(ceIpbe, YCTPOWCTBO JIOMEHHOW Iieuu, XWUMH3M TIiporecca). [IpousBoacTtBo cranmu B
KHCJIOPOJTHOM KOHBEpPTEPE U B AJIeKTporieuax. [[BeTHast meTayuryprusi.

Oprannuyeckuii cuHtTe3. [IpombinuieHHass opranuueckass XuMus. OCHOBHOM H
TOHKHM  opraHuyeckuil  cuHTe3. Hambosee  KpyNHOTOHHa)XHBIE  IPOU3BOJICTBA
OpraHn4deckux coeauHeHui. lIponsBoacreo meranosna. Ilonyyenne ykCyCHOM KHCIIOTHI U
dopmanvoecuoa uz memarnona. CoIpbe OJsI OPraHUYECKOM IPOMBIILICHHOCTU. [IpobGiema
OTXO0JIOB M MTOOOYHBIX TPOIYKTOB.

XHUMHSA U DKOJIOTrusl

XHUMHUYECKOE 3arpsi3HEHUE OKpY’Karollel cpelibl U ero rnocjiae/ICTBUsl. DKOJIOrUs
U IIpoOJIeMa OXpaHbl OKPYKaAIOIIEH Cpeibl. «3eeHas» XUMHUSL.

HemoncTpanun. 1. Ceipbe 1151 IPOU3BOACTBA CEPHOM KHUCIIOTHL. 2. MoJenp KUIAILEro
cios. 3. XKenesnas pyzna. 4. O6pa3ubl CIIaBOB KeJie3a.

Xumus u IHEPreTuKa

IIpupoHble UCTOYHUKH YTJIEBOAOPOAOB. IIpupoaHblili 1 nmomyTHBIN HedTsIHOM
ras3bl, X COCTaB U HUcnojib3oBaHue. HedpTs Kak cmech yrineBoaopos1oB. CoctaB HePpTH U
ee nepepadorka. IlepBuunas u BropuuHas nepepadorka HepTH. [leperonka Hed- TH.
Kpexkunr. Pudopmunr. Hedrenponykrel. OxkTaHoBoe 4wucio Oen3mHa. OxpaHa
OKpYy>Karoliei cpenbl npu HedTenepepadoTKe M TPAaHCHOPTUPOBKE HEPTEIIPOIYKTOB.
Kamennslii yross. KokcoBanue yrns. N'azudukanuys yriasi. DKojgorudyeckmue mpooiieMsbl,
BO3HUKAIOIIME IIPU MCIIOJIB30BAHUM YIJISI B KadeCTBE TOIUIMBA. AJIbTEPHATUBHBIE
HCTOYHHUKHU DHEPTUH.

XumMusi 1 310pOBbe

Xumus numu. JKupsl, O€JIKHU, yriIeBoabl, BUTAMUHBI, (hbepMeHThI. ParimoHajibsHOe
nutanue. [luniesbie nodaBku. [luimeBrsle 1oO0aBKHU, UX Kilaccu@UKalUs. 3anpelieHHbIe
U pa3penieHHble MUIeBbie 100aBKU. OCHOBBI ITUIIIEBON XUMUH.

Xumusi B meaunuHe. llonHsitue o ¢apmaneBTHUYeCKOM XUMHUU U (HapMaKOJIOTHH.
PazpaboTka JIEKapCTB. JlekapcTBeHHBIE cpencTna, 1704 KJaccuduKaus.
I[IpotuBoMuUKpoOHBIE cpenacTBa (cyiabdaHUIAMUIAHBIE Mpernaparbl U aHTUOUOTHKH).
AHanpreTuku (acupuH, AaHaJIbI'MH, IapaleTamMos], HAapKOTUYECKUE aHaJIbI'€TUKH).
Bsoxymue cpenctBa. [IpoOiiemsl, cBsi3aHHBIE ¢ TIPUMEHEHHEM JIEKapCTBEHHBIX MpenapaToB.
Bpennbie npuBblukd U (PaKTOPHI, pa3pylIaloniue 3/10pOBbe (M30BITOYHOE HOTpeldeHue
J)KUPHOM MHUILM, KypeHHE, yHOTpeOIeHUEe aJIKOTroJIsl, HAPKOMAaHUsI).

XUMHA B MOBCEAHEBHOM KU3HU
KocMmertnueckue u mapgroMepHbIE CPEJICTBA.



britoBass xumus. IloHsTHE O TOBEPXHOCTHO-aKTHBHBIX BellecTBaxXx. Morwmue u
qucTsmue cpeacTBa. OrdbenuBaromniue cpeactBa. [IpaBuima 6e3omacHO padOTHI C €AKUMH,
I‘OpIOLII/IMI/I N TOKCHYHBIMHM BCIIICCTBaAMU, CpGI[CTBaMI/I 6bITOBOI>i XHUMHU. XI/IMI/IH B
CTPOUTEIBCTBE

I'mnc. N3Becth. LlemenT, O0eton. Kien. Ilonbop onTUManbHBIX CTPOUTEIBHBIX
MaTEpUATIOB B IPAKTUYECKON JAEITEILHOCTH YEJIOBEKA.

XHuMHSA B CeJBCKOM X0351licTBe

MuHepanbHBIE U OpraHHUYecKue yaoOpeHwmsi. CpencrBa 3amiuThl paCTCHUH.
IlecTnnuabl: MTHCEKTUITHUIBI, TePOUNHIBI U (PyHTHITUIBI. PeriesieHTsI.

Heopranndeckue MmaTepuaJibl

CTGKJ'IO, €ro BHIBI. CunukarHas IIPpOMBIINIJICHHOCTD. TpaI[I/ILII/IOHHBIC u
COBPEMECHHBIC KECPpaMHUUYCCKHUC MaTcpuallbl. CBGpXHpOBOI[ﬂH_IaH KepaMHKa. IToasiTHE O
KEpMEeTax, Mmarcpuajiax ¢ BBICOKOM TBCPAOCTBIO.

XuMusi B COBpeMEHHOI HayKe

MeTo10J10THsI HAYYHOT'O UCCIeA0BaHUs. MEeTOAbl HAYYHOI'O MO3HAHUS B XUMHH.
CyOBeKT u 00beKT Hay4dHOT O 1To3HaHusl. [locTtanoBka mpooiembl. COop nHpOpMaILIUU
U HakomieHue ((akToB. ImMnoreza W ee HAKCOEpPUMCEHTAJIbHAasi IIPOBEpPKa.
TeopeTruueckoe OOBSACHEHHE ITOJIYYCHHBIX PE3yJIbTaTOB. MHAYKOHS W AEIyKIIHS.
DKcIIepuMEeHTalbHasA TPOBEPKa IIOJIYYCHHBIX TEOPETHYECKHX BBIBOJIOB C IICIIBIO
pacnupocTpaHEeHHUsI UX Ha Oojiee MHUPOKHUU KPYr OOBEKTOB. XMMHUYECKHI aHaIH3,
CHUHTE3, MOJICIIMPOBAHUE XUMHUYECKHUX MPOLIECCOB U SIBICHUIH KaK METO/1a HAy4YHOTO
no3HaHusi. HaHOCTpyKTYypBHI.

BBejsieHUEe B IIPOCKTHYIO AeTESIBHOCTh. [IpoekT. THUNbI 1 BUABI HPOESKTOB, dTANbI
peamuzanuu 1ipoekTa. OCOOEHHOCTHU Pa3pabOTKH TPOCSKTOB (IIOCTAaHOBKA IICJICH,
noadop METOAHK, paboTa ¢ TUTEpaTyPHBIMU UCTOYHUKAMH, OPOPMIICHHUE U 3allUTa
MPOEKTa).

Hcrounnku xumudeckol mHpopMmanuu. [Tonck xumuyecko mH@opmMammu mo
Ha3BaHUSM, HAEHTH(UKAaTOpaM, CTPYKTYpHBIM ¢opmynam. Pabora ¢ Oazamu
JaHHBIX.

Jdemoncrpamun. 1. ITmmessie kpacurenu. 2. Kpanteane tkaneii. 3. OrbenmBanue
TKaHel. 4. Komekuus cpeacTs 3amuThl pacteHuii. 5. Kepamuueckue matepuansbl.

JlabopaTtopubie onbIThl. 1. 3HakomMcTBO C MorwmuMmHu cpeactBamu. 2. Kieu. 3.
3HaKOMCTBO C MHUHEPAIbHBIMU YIOOPEHUSIMU U U3yUCHUE UX CBOUCTB.

TeMbl npakTHYECKHX padoT
CKOpOoCTh XMMHUYECKUX peaklnii. XMMHUYECKOe paBHOBECHE.

DKCHepUMEHTANBHOE PELICHHUE 3a7a4 110 TeMe «[ aoreHb».
DKCHEepUMEHTAIBHOE PELICHUE 3314 110 TeME «XalbKOT€HbD».

[Tonydyenue aMMmuaka U M3y4€HHUE €r0 CBOMCTB.

DKcrepuMEHTAIbHOE PEIICHHE 3a/1a4 [0 TeMe «JIEMEHTHI MOATPYIIBI a30Tay.
DKCHepUMEHTANBHOE PEIICHUE 3a1a4 110 TeMe «MeTallIbl TIaBHbIX MOATPYIII.
[Tonydyenue MeTHOTO Kymopoca.

OKcIepUMEHTAIbHOE PEeIIeHUE 3a/1a4 110 TeMe «MeTaibl HOOOYHBIX MOArPYII.

[Tonyuenue conmn Mopa.

—
o

H3roroBnenue Moaeei MOJICKYJI OPraHNYCCKHUX BCUICCTB.

[EEN
—

HOJIy‘-ICHI/IC 9TUJICHA U U3YUCHUC CTO CBOMCTB.

[EEN
N

[Tonyuenne 6pomdTaHa.
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[Tonydenue aneroHa.

14. TlomydyeHHe yKCyCHOM KUCIIOTBI.
15. CuHre3 sTHUaLerara.
16. T'maponus kpaxmaia.
17. nenTtudukaius opraHu4ecKux BEIIECTB.
18. Pacmo3naBaHue miacTMacc.
19. Pacmo3HaBaHu€e BOJIOKOH.
20. Kpamenue TkaHeu
Hcnoan3yemplii yueOHO-METOAUYECKH KOMILJIEKC:
e Epemun B. B. Xumus.10 knacc. Yrnyonennsiii yposens / B.B. Epemun, H.E. Ky3smenko, B.1.
Tepenun, A.A. [Ipo3nos, B.B. JIlyaun. — M.: [Ipoda, 2019.
e Epemun B. B. Xumus.11 knacc. Yrnybnennsiii yposens / B.B. Epemun, H.E. Ky3smenxko, B.U.
Tepenun, A.A. JIpo3nos, B.B. Jlyaun. — M.: [Ipoda, 2020.
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TemaTHueckoe IJIAHUPOBAHUE
10 kaacc
N3 Hux
Howmep Tema Monayab BoCIUTATEIbHOM KonnuecT | mpaktudec | KOHTPOIb
TEMBI nporpammsbl «lIIKoJIbHBIN YPOK» | BO 4acoB KHe HbIE
paboThI paboThI
Jenb 3Hanui. Beepoccuiickui
YPOK HAYKH U TEXHOJOTHM.
NuunmnpoBanue u noaaepxka
HCCTIE0BATENIbCKON IeITeTbHOCTH
LIKOJIBHUKOB B paMKax peanu3aluu
MU UHJIUBUIYATBHBIX U TPYIITOBBIX
HCCIEA0BATEIbCKUX MPOEKTOB.
IToBTOpEHUE 1 B
1 OBJICUCHHE YJAIINXCS B 26 1
yIiIyOJIeHHE 3HaHMH | KOHKYPCHYIO aKTUBHOCTb,
OJIUMITHA/TBI.
310 ner co nua poxaenus M.B.
JlomoHOCOBA.
J.M.MeHnneneeB —
3aMeyvaTesIbHbINA PYCCKUI YUEHBIH,
TAJAHTIUBBINA MIPenojaBaTelb,
OOIIIECTBEHHBII IEATEND.
OCHOBHbBIC TIOHATUS A.M.ByTnepoB pycckuit
2 OpTaHM4ECKOM YHCHBIH, OTHH W3 18
OCHOBOIIOJIO’)KHUKOB TEOPUH
XUMHUHAU
CTPOEHHUSI OPTAHMYECKHUX BEILIECTB.
H.JI. 3enuuCcKUi — COBETCKHI
3 VFIEeBOAOPOTBI XUMHUK-OPTaHHK, SIBIISIETCS 42 2 1
OCHOBOTIOJIO)KHUKOM YUYECHHSI 00
OpPraHMYECKOM KaTalln3e




B.B. MapkoBHUKOB
Kucnopoconepska | BBIIAIOIIUICS PYCCKUN XUMUK-
4 OpraHuK, OJUH U3 OCHOBATEIEN 30 4 1
e COeINHEHMS
Pycckoro ¢pusznko-xuMuaeckoro
oOrmiecTna.
A3zoT- 1
5 cepocoaepKaIine 14
COE€IMHEHUS
Buosnornuecku 130 net co aus poxaenus .M.
6 30 2 1
aKTUBHbIE BeECTBA | BuHOTpagoBa
BricokoMounekysip
7 7 2
HBbIC COCAUHCHUA
PesepBHOE Bpems 8 - -
HUTOTIO: 175 10 4
11 kanace
., N3 Hux
Moayab BocnuTaTe 1bHOM
Homep ., | KommgecT | mpakTudecku | KOHTPOJ
Tema nporpammsl «llIkoabHbII
TEMBbI BO 4acCOB (S BbHBIC
Ypor» paboThI paboThI
Jlenb 3HaHMA.
Bcepoccuiickuil ypok HayKu
1 TEXHOJIOTHH.
NuunuupoBanue u
MOJJEPKKA
HCCIIEIOBATEIILCKOM
JIEATEIIbHOCTH IIKOJbHUKOB B
paMKax peajn3aluuu UMHU
WHJIUBUIYAIbHBIX U
1 Hemeramnst TPYHIOBBIX 50 4 1
HCCIIETIOBATENIbCKUX
MIPOEKTOB.
Bosnieuenne yuamuxcs B
KOHKYPCHYIO aKTUBHOCTb,
OJIMMITHA/IBI.
JI.W.MeHneneeB —
3aMedaTeIbHbI PYCCKUI
YYEHBIN, TaJTaHTJIUBBINA
MPEIOaBaTeNb,
OOIIIECTBEHHBIN JESTEIb.
OO0mue cBoiicTBa
2 4
METAJIJIIOB
MerTasisl TJIaBHBIX
3 18 1
MOATPYIIII
MeTtasmibl TOOOYHBIX
4 28 3 1
MIOATPYIIII
A.M.bytnepoB pycckuii
5 CrpoeHue BemecTa YACHBIU, OIMH 13 14
OCHOBOITIOJIO)KHUKOB TEOPHH
CTPOEHUS OPraHUYECKUX




BCIICCTB.

TeopeTnueckoe onrucanue

310 net co nHA POKIACHUS

6 27 1
XUMHUYCCKUX PeaKIuit M.B. JlomoHOCOBA.
BcemupHblii 1eHb
3emnu.
B.U. Bepnaackuii —
BEJIMKUM PYCCKUN YUEHBIN,
7 XHUMHUYECKas TEXHONOTUS | cHOBOMONIOKENK HAYKH 0 10
MUHEPAIbHOM CTPOCHUU U
cocTaBe 3eMJId — Fre0OXHMHH,
aBTOp YueHus o dOmocepe,
JKO0.JIOT.
X"UMHUS B TOBCETHEBHOM
8 8 1
KU3HU
XuMus Ha cIryxoe
9 4
ob1iecTBa
XuMUS B COBPEMEHHOMN 130 ner co mHS pOXKACHUS
10 4
HayKe N.M. Bunorpanosa
PesepBHOE Bpems 8 -
HUTOIO: 175 10




