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MNOACHUTEJIbHA 3AIIMCKA

[Tporpamma 001Ic00pa3oBaTENBEHON Y4EOHON AUCHUIUIMHBI «XHMHs» TpeIHA3HAYeHA st
M3YYEHHUS XUMHH B IpodeccnoHanbHbIXx oOpa3oBarenbHbix opranuzanusx CIIO, peanusyromux
00pa3oBaTeNbHYI0 IPOrPaMMy CPEIHEro o0mero o0pa3oBaHus B Mpeaeaax OCBOSHUSI OCHOBHOM
npodeccuoHasibHON obpazoBarenbHol mporpammbl CIIO (OITOIT CIIO) na 6a3e OCHOBHOTO
obmiero oOpa3oBaHMsl MpPH MOJATOTOBKE KBAJM(PHUIMPOBAHHBIX PabOUYMX, CIyXKalluX,
CHEIHMAICTOB CPEHETO 3BEHA.

[Tporpamma pa3paborana Ha ocHoBe TpeboBanuit @I'OC cpemnero obmero oodpa3zoBaHUS,
MPEIbSABISEMBIX K CTPYKTYpE, COJACP>KAHUIO U Pe3yJbTaTaM OCBOCHMSI Y4€OHOM IHCIUILIMHBI
«XUMUA», U B COOTBETCTBHH ¢ PeKoMeHIanusaMu 10 OpraHu3aIiy MOJIyYeHHs CPETHET0 00IIero
o0pa3oBaHus B Mpejiesiax OCBOCHHS 00pa30BaTeIbHBIX MPOrPaMM CPEAHETo MPodeccuoHaAIbHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO O0IEro oOpa3oBaHMs C yuyeToM TpeOoBaHUH (enepantbHbIX
rOCyIapCTBEHHBIX  00pa3oBaTENbHBIX  CTaHAAPTOB M  MOJydaeMoil mpodeccud  WiId
CIIELUATILHOCTH  CpenHero mnpodeccuoHanbHOrOo oOpa3zoBanust (mucbmo  [lemapramenta
rOCy/IapCTBEHHOW MOJUTUKU B cdepe moArotoBku paboumx kaapoB u 1O MwunoOpHayku
Poccun ot 17.03.2015 Ne 06-259).

CogepxaHue MporpaMMbl «XHUMHUsD» HAMIPABICHO Ha JIOCTHKEHUE CIICAYIOIINX HeJIei:

* (hopMupoBaHHe y 00y4arOIUXCS YMEHHS OICHWBATh 3HAYUMOCTh XMMHUYECKOTO 3HAHMS IS
Ka)KIOr0 YeIOBEKa;

* (opmMupoBaHHE Yy OOYYAIOUIMXCS LEJIOCTHOTO MPEJICTABICHUS O MHUpPE M POJIM XUMHH B
CO3JIaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOW KApTHUHBI MUPA; YMEHUS OOBACHATH OOBEKTHI U
IIPOLIECCHl  OKPY’KAIOIIEW JIEUCTBUTEIBHOCTH — IPUPOJHOM, COLMAIBHOM, KYJIBTYPHOH,
TEXHUYECKOH Cpefibl, — UCIOIB3YS AJIS TOT0 XMMHUECKHUE 3HAHMUS,

* pa3BUTHE y OOYyYarOIIUWXCS yMEHWH pa3nnyarh (akThl M OIEHKH, CPAaBHHBATH OLIEHOYHBIE
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPHSMH OLICHOK U CBSI3b KPUTEPHEB C ONpEAEIEHHON cucTeMoit
LEHHOCTEN, (OPMYIUPOBATh U OOOCHOBBIBATh COOCTBEHHYIO O3UIIHIO;

* npuoOpeTeHrne O0YYarOUMMUCS ONbITa Pa3HOOOPAa3HOM NAEATENIbHOCTH, ONbITa MO3HAHUA U
CaMOTIO3HAHUS; KITIOUEBBIX HABBIKOB, MMEIONIMX YHHBEpPCAIIbHOE 3HAUYEHHUE Ui Pa3IMUHBIX
BUJIOB JICSATEIBHOCTH (HABBIKOB pEIIEHHUs MpoOjeM, MPUHATUS pELIeHUH, MOUCKa, aHalu3a U
00paboTkn WH(POPMAIMK, KOMMYHHKATHBHBIX HAaBBIKOB, HABBIKOB W3MEPEHHH, HABBIKOB
COTPY/AHHNYECTBA, HABBIKOB 0€30M1aCHOr0 OOPAIIEHNUs C BELIECTBAMU B ITOBCEIHEBHOMN JKHU3HN).

B mporpamMmy BKIIOYEHO coOjAEp)KaHUE, HampaBleHHOE Ha (OPMHPOBAHHWE Y CTYIEHTOB
KOMIIETEHIIMI, HeoOXoauMbIX s kadecTBeHHOro ocBoeHust OITOIT CIIO Ha 0a3e OCHOBHOTrO
oOuiero oOpa3oBaHMsl C OJy4YEHUEM CpeIHEro o01ero o0pazoBaHusl — IPOrpaMMbl IOATOTOBKU
KBAJTM(HULIUPOBAHHBIX paboyux, 5



CIIy’KallluX, IPOrpaMMBbl MOJATrOTOBKY crnienuanucToB cpenHero 3seHa (IIIIKPC, TITICC3).
[Iporpamma y4eOHOH IUCHUIUIMHBI «XUMHS» SBISIETCS OCHOBOHM it pa3paboTKu pabodmx
nporpaMM, B KOTOPBIX MpodeccHoHalbHBIE 00pa3oBaTeNbHBIC OpraHU3alMH, pPean3yIoIIne
00pa3oBaTeNbHYyI0 MPOrpamMMy cpefaHero olmiero oOpasoBaHusi B npezenax ocBoeHust OITOIT
CIIO nHa 6a3e OCHOBHOIO O0IIEro 0Opa3oBaHUs, YTOUHSIIOT COJEpKaHUE y4eOHOro Marepuana,
MIOCJICIOBATEIBHOCTh €r0 M3y4YCHHs, Pachpe/elieHue Y4eOHBIX 4acoB, TEMaTHKy pedeparos,
BUIBl  CAMOCTOATENBHBIX  paboT, yuuThIBasg  crneuu(uKy  HporpaMM  MOATOTOBKHU
KBAJTM(HUIIMPOBAHHBIX pab0OYMX, CIYXKAIMX W CHEIHAIMCTOB CPEJIHEro 3BEHA, OCBaMBaCMOM
npodeccuu MM CIeNUAIbHOCTH.

[IporpaMMa MOXET HCIONB30BATHCS JPYTUMHU TPO(ECCHOHANBHBIMA  00pa30BaTeIbHBIMU
OpraHu3allsIMK,  pEATM3YIOIIMMU  OOpa30BaTEeNbHYI0  NPOrpaMMy  CpEIHEro  o0Imero
obpazoBanus B mnpezaenax ocsoeHus OITOII CITO Ha 6aze ocHOBHOro o0mero odpa3oBaHUS
(TIIIKPC, HIICC3).

OBIIAS XAPAKTEPUCTUKA YYEBHOM JUCIIATLIAHBI

«XHUMMUS»

XuMUS — 3TO HayKa O BEIIECTBAX, UX COCTaBE M CTPOCHUH, O UX CBOWCTBAX W MPEBPAICHUSAXK, O
3HAYCHUH XMMHUYECKHX BEIIECTB, MAaTEpHAIOB M IPOLECCOB B MPAKTHYECKOH AEATEIBHOCTU
YeJI0BeKa.

Conepxanre 001eo0pa3oBaTeIbHON YIeOHOH AUCIUILTNHBI «XHUMHUS» HAIIPaBICHO HA YCBOCHUE
00y4aroIUMHUCS OCHOBHBIX IOHSATHH, 3aKOHOB M TEOPUH XHMMHUH; Ha OBJAJCHHE YMCHHUSIMHU
HAOIIOaTh XMMUYECKHE SBICHHS, IPOBOJUTh XHUMUYECKHHA OSKCIEPUMEHT, IPOU3BOANUTH
pacy€Thl Ha OCHOBE XMMHUYECKHUX (POPMYJI BEIIECTB ¥ YPaBHEHUIH XUMUYECKUX PEAKIIUM.

B mponecce u3ydeHHs XMMUU Y OOYYarOIIUXCS Pa3BHBAIOTCS IO3HABATEIbHBIE MHTEPECHI U
UHTEJUICKTYaJIbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIIBHOM MPHOOPETCHUST 3HAHUN 110
XUMHA B COOTBETCTBHM C BO3HHKAIOIIMMH JKW3HEHHBIMH TIpoOJIeMaMH, BOCHHUTHIBACTCS
OepekHOEe OTHOULICHHs K HpUpOJe, NMOHMMaHUE 3J0pOBOTO o0pa3a >KHU3HH, HEO0OXOAUMOCTH
NpeIYIpPexICHUS SIBICHUH, HAHOCAIINX BPE 3I0pPOBBIO M OKpYXatomiei cpene. OHM OCBauBaIOT
IpUeMbl TPaMOTHOT0, O€30IacCHOTO HCMOJIb30BAaHUS XMMHYECKHX BELIECTB M MaTepHasoB,
NPUMEHSEMBIX B OBITY, B CEIBCKOM XO3SHCTBE U HA TIPOM3BOJICTBE.

[lpu cTpyKTypHpOBaHMU cOAEpKaHUs 00I1e00pa3oBaTeIbHOM y4eOHOW TUCHMIUIMHBL IS
npoeCCHOHATBHBIX ~ 00pa30BaTENbHBIX ~ OpPTaHU3AIUK, pPeATH3YIOMUX 00pa30oBaTEIbHYIO
nporpaMMmy cpenHero oomiero oOpasoBanust B mpenenax ocBoenust OITOII CIIO wna ©Oaze
OCHOBHOTO 00IIETr0 00pa3oBaHus, YUUTHIBAJIACh OOBEKTHBHAS PEAIbHOCTh — HEOOIBIIONW 00beM
4acoB, OTMYIIEHHBIX Ha U3y4EHHUE XMMUU, U CTPEMJICHHE MAaKCUMAJIbHO COOTBETCTBOBATh MJIESIM
paszBuBatoniero ooyuenus. [loaTromy TeopeTrnueckre BOPOCkl MAKCUMAITBHO CMEIIEHBI K Hayaly
U3y4YeHHs AUCLUUIUIMHBI, C TEM, YTOObI MOCIeNyIoui (pakTHYecKnii MaTepuan paccMaTpuBalICs
Ha OCHOBE M3YYECHHBIX TEOPHUH.



Peanu3zanus NeAyKTUBHOTO MOAXOAAa K H3YYCHHIO XHMHH CIHOCOOCTBYET pPa3BUTHIO TaKHX
JIOTUYECKUX ONepaluil MBIIUICHHS, KaK aHallu3 U CUHTe3, 00O0OIIeHHe M KOHKpEeTHU3allus,
CpaBHEHHE U aHAJIOTHs, CHCTEMaTH3alus U KJIaCCU(PHUKAIUA U JIp.

W3ydyeHne XuMHH B NPOPECCHOHATBHBIX O00pa30BaTENbHBIX OPTaHU3ALUAX, PEATU3YIOIIUX
00pa30oBaTeNbHYI0 TIPOrpaMMy CpeaHero oOmiero obopasoBanus B mpernenax ocBoeHus OITOIT
CIIO na 6a3e ocHOBHOro o0miero o0Opa3oBaHUs, UMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT
npoduins mpoheCCHOHATBFHOTO 00pa30BaHUs. DTO BBIPAKACTCS 4Yepe3 COJepKaHUE OO0ydeHUs,
KOJIMYECTBO YAaCOB, BBIJCISIEMbIX HAa M3yYEHHE OTIEJIbHBIX TE€M IPOrpaMMbl, TIyOMHY HX
OCBOCHHMS OOy4YalOIUMHCSA, dYepe3 O00BeM | XapakTep NpPaKTHYECKHX 3aHATHH, BHIIBI
BHEAYJIMTOPHOM caMOCTOATEIbHOU PabOTHI CTYACHTOB.

[Tpu ocoennu mpodeccuii CIIO u cnenmansHocteit CIIO ectecTBEeHHOHAY4YHOTO MpOQUIIsL
npodeccuoHansHOro o0Opa3oBaHMsl XUMHS H3ydaeTcssi Ha 0a3zoBoMm ypoBHe DPI'OC cpeanero
obmiero oopaszoBanus, nmpu ocBoeHuu npodeccuii CI1O u crenmanprocTeit CIIO TexHIYECKOTro
npoduns mnpodeccHoHamTbHOTO OOpa3oBaHMs XHUMHUSA H3y4daeTcs Oosee yriayOJIeHHO, Kak
npoduabHas yyeOHas JUCLMILIMHA.

[Ipu ocBoenun mnpocdeccuit CIIO wu cnemmanshHocteir CIIO coumMambHO-3KOHOMHYECKOTO
npodwis, cnennanbHocteil CIIO rymanutapHoro mpoduias paccMaTpuBaeTcsi XUMHYECKUN
KOMIIOHEHT €CTECTBEHHOHAYYHOI'0 0Opa3oBaHMs B Ipeleiax M3yuyeHUs y4yeOHOW NUCIUIUIMHBI
«EcrecTBo3Hanmue» mpenMerHoi obOnactu «EctectBennble Haykm» PI'OC cpemHero oOmiero
obOpazoBaHwUs.

Crennduka u3ydeHUs] XUMHAU TIPU OBIIAJACHUN MTPO(ECCHIMHU U CICITHAEHOCTSIMH TEXHIHYECKOTO
npoduis oTpaxkeHa B Kaxaou Teme pazzgena «ConepkaHue y4eOHON AUCHUILIMHBIY B PyOpHKe
«[Ipopunbable U npodeccHoHANbHO-3HAYMMBIE 3JIEMEHTBI COJIEPXKAHHS». ODTOT KOMIIOHEHT
peanu3yeTcss TpU HHIWBUIYaTbHOM CAMOCTOATEIbHOM paboTe oOydarommxcs (HamucaHue
pedeparoB, moATOTOBKA COOOIIEHUHM, 3alllMTa MPOEKTOB), B Mpoliecce YUeOHON NesTeIbHOCTH
MOJ1 PYKOBOJCTBOM TpernoaBatens (BbIMOTHEHHE XUMHUYECKOT0 IKCIIEPUMEHTa — J1a00paTOPHBIX
OTBITOB W TPAKTUYECKUX PabOT, pemieHHe MPAKTUKO-OPUCHTHPOBAHHBIX PACUETHBIX 3a/1ad U
T.J.).

B conepxanun yuyeOHON TUCHUIUIMHBI ISl €CTECTBEHHOHAYYHOrO Mpoduiis npogeccuoHanbHO-
3HAUMMBI KOMIIOHEHT HE BBIJIEIEeH, T.K. BCE €ro CoJep)KaHue SBIsSETCS NpOoPUILHO-
OPUEHTHPOBAHHBIM U HOCHUT NMPOHeCcCHOHATHHO-3HAYNMBINA XapakTep.

B mporecce wu3ydeHHS XUMHUU TEOPETUUYECKHE CBEICHUS JOTOJHSIOTCS JEMOHCTPAIUSMHU,
7a00paTOPHBIMU OTBITAMU U TPAKTUUYECKHUMH 3aHATUSIMH. 3HAYUTEIHHOE MECTO OTBOIUTCS
XUMHYECKOMY JKcrepuMeHTy. OH OTKpBIBa€T BO3MOXHOCTH (POPMHUpPOBATH y OOyYaromIuXcs
CrielMaIbHbIE TIPEIMETHBIC YMEHHUS: pad0TaTh C BEIIECTBAMH, BBITIOJIHITH IPOCTHIE XUMUYECKHE
OTBITBI, y4YUT O€30MacCHOMY H SKOJOTHYECKH TPaMOTHOMY OOpAaIleHUI0 C BEIIeCTBAMH,
MaTepuaiaMH U IpoleccaMu B ObITY U Ha IPOU3BO/JICTBE.

Jlns opraHuzanuyd BHEAyIUTOPHOM CaMOCTOSTENBHOW pabOThl CTYIEHTOB, OBIAACBAIOIINX
npodeccusimu  CIIO wu cmenmanpHOocTs MU CIIO  TeXHMYECKOTO W €CTECTBEHHOHAYYHOTO
npoduneit npodeccuoHanbHOro 00pa3zoBaHus 7



Ipe/CTaBJIeH MPUMEPHBIN NepedeHb pedepaToB (JOKIaI0B), UHANBUAYAIBHBIX IIPOCKTOB.

B mpouecce u3yueHus XuMuu BaxHO (opMHpoBaTh HHGPOPMAIMOHHYIO KOMIETEHTHOCTh
oOyyaromuxcs. [losTroMy Tpu OpraHu3anul  CaMOCTOSTEIBHOW PabOThl  HEOOXOIMMO
aKIIEHTUPOBATh BHUMaHHE OOydalolIuXcs Ha MOUCKe MH(OpPMAlMU B CPEACTBAX Macc-Meaua,
WuTepHere, B yuyeOHOW W CHEIUAIBHON JHTEpPaType C COOTBETCTBYIOIUM O(QOPMIICHHEM U
[IPEJICTaBICHUEM PE3yIbTaTOB.

N3yuenne o0meoOpa3oBaTebHON yueOHOM AUCIUTUIMHBI «XUMHSD) 3aBEpIIACTCS MOABEACHUEM
utoroB B ¢opme nuddepeHINPOBAaHHOIO 3aueTa WM SK3aMEHa B paMKax MPOMEXKYTOUHOM
arrecrauuu ctyaeHTtoB B mpouecce ocsoeHus: OIIOII CIIO ¢ momydyeHuem cpenHero oOUIEro
obpazoBanus (IIIIKPC, TIIICC3). DOk3aMeH MPOBOAMTCS IO PEIICHUIO MPOoQeCcCHOHATBHON
o0pa3oBaTeNbHONW OpraHu3aluyd JUOO0 MO JKENaHUIO CTYJACHTOB MpPH H3YyYCHHUU Y4eOHOH
JTUCIUIINHBL « XUMUS», KaK MPOPHIbHON y4eOHOM TUCIIUIUTMHBI

MECTO YYEBHOM JUCHMUILIMHBI B YYEBHOM ILJTAHE mno crnenuajibHOCTH
19.01.17 lloBap xkonauTtep. EcTrecTBeHHOHAYYHBII NPO(HIb.

YueOHast TUCHUIUIMHA «XUMUS» SIBISIETCA Y4eOHBIM MPEIMETOM MO BBIOOPY M3 00s3aTENbHOM
npeametHoii o6nactu «EcrectBennbie Haykn» @I'OC cpennero obmero oopa3zoBaHus.

B OI'BIIOY TMK, peanusyionieM oO0Opa3oBaTelbHYI0 MPOrpaMMy CpEIHEro oOIIero
obpazoBanus B npeaenax ocoeHust OITOIT CITO Ha 6aze oCHOBHOTrO 00IIero odpazoBaHUS,
yueOHas TUCIUILUIMHA «XUMUS» U3ydaercs B obmieoOpa3oBaTenbHOM 1ukie yaedHoro OITOIT
CIIO Ha 6a3e OCHOBHOTO 0O0IIEero 0O0pa3oBaHUs C MOJIYYCHHEM CPEIHEro 00Iero oopa3oBaHUs
(IIIIKPC, MIICC3).

B yuebnpix mimanax [IIIKPC, TIIICC3 mecto y4eOHON IuCHUIUIMHBI «XUMHS» B COCTaBe
0011e00pa3oBaTeIbHbIX yYEOHBIX AUCHUIUIMH MO BBIOOPY, (OPMUPYEMBIX M3 00s3aTeIbHBIX
npeameTHeix obsacteir I'OC cpeanero obmero obpaszoBanus, mist mpodeccuit CIIO wumum
cneunanbHoctelt CITO cooTBeTcTBYMOIIEr0 Mpoduiis NpoPecCHOHaTBHOTO 00pa30BaHMUs.
PE3YJIbTATBI OCBOEHUS YYEBHOM JUCIIUITIJIAHBI

OcBoenune cojaepkaHusi y4eOHOW JUCHMIUIMHBI «XHMHS», 00ecneunBaeT JIOCTUKEHUE
CTYACHTaMH CIICTYIONINX Pe3yibmamos:

JUYHOCMHBIX:

[] 4yBCTBO TOPJOCTH U YBaXXEHHS] K HUCTOPHUH U JOCTHKEHHUSIM OTEUECTBEHHOM XMMHMUECKOM
HAYK{; XUMHUYECKH T'PaMOTHOE MOBeJIeHHE B MPOQPECCHOHATBHON AEATENbHOCTH U B OBITY MpHU
00palIeHny ¢ XUMHYECKIMH BEIIECTBAMH, MaTepHallaMH U TIPOIIECCaMH;

[] TOTOBHOCTH K MPOJODKEHHIO OOpa3oBaHUSl W TOBBIMIEHUS KBaTHU(pHUKAIUU B U30paHHOMN
npoeCCHOHATLHON IEATETHPHOCTH M OOBEKTUBHOE OCO3HAHUE POJIM XUMHUUECKUX KOMITETECHIINN
B 3TOM;

[] yMeHHe HCHOJIb30BaTh JOCTH)KEHUS COBPEMEHHOM XUMHYECKOW HAyKM U XHMHUYECKUX
TEXHOJIOTHI JJIsl TIOBBIMIEHUST COOCTBEHHOT'O WHTEIJIEKTYaJbHOTO pa3BUTHUA B BBIOpaHHOU
poeCCHOHAIBHON JESATENHHOCTH,

MemanpeomemHulx:

[]  ucHojb30BaHWME PA3TUYHBIX BUAOB IO3HABATENIHOW  JEATEIBHOCTM M OCHOBHBIX
MHTEJUIEKTYaJIbHBIX Olepaluii (MMoCTaHOBKa 3ajadd, (OPMYIHPOBAHWE THIIOTE3, AHAIN3 U
CHUHTE3, CpaBHEHHME, O000OIIeHHe, CHCTEeMAaTU3allus, BbBIIBIEHHE MPUYMHHO-CIEICTBEHHBIX
CBsI3eH, MOWCK aHAJIOroB, (hOPMYJTHUPOBAHHWE BBIBOAOB) JUIS PEUICHUs TIOCTABICHHOW 3a/1adH,
OPUMEHEHHE OCHOBHBIX METOJIOB IMO3HaHMA (HAOMIOJeHUE, HAy4YHBIH OSKCIIEPUMEHT) s
U3yUYEHHsI PA3JIMYHBIX CTOPOH XUMHUYECKHUX OOBEKTOB W TPOIECCOB, C KOTOPHIMH BO3HHUKAET
HEO0XO0/IMMOCTh CTAIKUBATHCS B MPO(ecCHOHANTBHOM cepe;

[] ucnosip30BaHKE PA3JIMUHBIX HCTOYHHUKOB JUISL MTOJYYEHUs] XUMUUECKOH WHPOPMAIMK, yMEHHE
OLIEHUTHh €€ TOCTOBEPHOCTh AJISI JOCTIDKEHHS XOPOIIUX pe3yiabTaToOB B MPOQecCHOHATHHON

chepe;



npeomemmuuix:

1 c(hopMUPOBAHHOCTb MPE/ICTABICHUI O MECTe XUMHH B COBPEMEHHON HAayYHOH KapTHHE MUPA;
NOHMMaHHE pOJM XUMHUU B (opMUpOBaHMHM Kpyrosopa M (YHKIMOHAIBHOW TI'PaMOTHOCTH
YeJI0BeKa /Ui PELICHUs IPAaKTUYECKUX 3a/1a4;

] BiajieHHe OCHOBONOJAralOIMMU XHUMHUYECKUMH TOHSATHUSIMHU, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSAMU; YBEPEHHOE I10JIb30BaHNE XUMUYECKOH TEPMUHOJIOTUEH U CUMBOJIMKOM;

(] BiajeHWe OCHOBHBIMH METOJAMH HAy4YHOIO TIIO3HAHUS, HCIOJb3YyeMbIMH B XHMHUHU:
HaOJroleHHe, ONMCaHWe, U3MEpEeHHe, OHKCIEPUMEHT; yMeHue o00pabaThIBaTh,00bIACHAThH
PE3yIbTaThbL HpOBeI[éHHBIX OIIBITOB MU ACJIATh BBIBOJbI, TOTOBHOCTh U CIIOCOOHOCTE MNPUMCHATD
METO/bI IO3HAHMSI TP PELIEHUN IIPAKTUYECKUX 3a]1a4;

1 copMHpPOBAaHHOCTH YMEHHS J1aBaTh KOJMYECTBEHHbIE OIIEHKH U MPOBOJHUTH PACYETHI IO
XUMHUYECKUM (hOpMyJIaM U ypaBHEHUSIM;

[} BmajieHre IpaBHJIaMU TEXHUKH 0€30I1aCHOCTH IPU UCIOJIb30BAHUN XUMUYECKUX BEIIECTB;

1 chopMHPOBAaHHOCTh COOCTBEHHOM MO3MIMHM MO OTHOUIEHUIO K XMMHUYECKOH MHpopmauuu,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

Ecmecmeennonayunsiit npoghuop

npogheccuonanvnoz2o oopazoeanus

BBenenue

Hayunble MeTO1pl TO3HAHMSI BELIECTB M XUMHUYECKUX sIBIEHUN. Ponb sKcnieprMeHTa U TEOpUU B
xumMuH. 3HadeHue xumuu Tpu ocBoeHun mpodeccuit CIIO wu cneumansHOcTelt CIIO
€CTECTBEHHOHAYYHOT0 MPOuUIsi TPOPECCHOHATIBHOTO 00pa30BaHUsI.

1. Oprannyeckasi XuMus

1.1. Ipeamet oprannyeckoii xumum. Teopusi cTpoeHUs1 OPraHUYECKUX COeIMHEHUH
Ilpeomem opzanuueckon xumuu. IloHsTHe 00 OpPraHMYECKOM BEIIECTBE M OpPraHUYECKOMH
xuMun. KpaTkuii o4epk UCTOpUM pPa3BUTHs OPraHMYECKOW XMMHH. BUTammsm u ero kpymeHue.
OCOo0eHHOCTH CTPOEHUS OpraHMUYECKUX coeMHeHui. KpyroBopoT yrieposia B mpupose.

Teopusa cmpoenus opzanuueckux coeounenuit A.M. Bymnepoea. Ilpeanocbuiku co31aHUS
Teopun cTpoeHus. OCHOBHBIE MOJIOKEHHA Teopuu crpoeHus A.M.byrieposa. Xumuueckoe
CTpOEHHE U CBOMCTBa opraHnueckux BemiecTB. [lonsTue 06 nzomepun. CriocoObl 0TOOpaKeHUS
CTpoeHusi MoJekyisl (popmyibl, Mosenu). 3HaueHue Teopun A.M. BytiepoBa ans pazButus
OpraHMYECKON XMMHUU U XUMUYECKUX ITPOTHO30B.

Crpoenue aToma yriepoja. JJIeKTPOHHOE 00JIaKo U OpOUTallb, S- U p-OpOUTAIN. DIEKTPOHHBIE
U DJIEKTpOHHO-Tpaduueckue ¢GOpMyasl aroMa yriepoja B OCHOBHOM U BO30YXIEHHOM
cocTosHusX. KoBajeHTHas XuMHUecKas CBSA3b U €€ Kiaccu(ukanus 1mo cnoco0y nepexkpbIBaHUs
opOutaneit ([1- u [1-cBsi3u). [lonsitne rubpunnzanuu. Paznuunbie TUIBI THOpUAM3auU U Gpopma
ATOMHBIX OpOWTalell, B3aNMHOE OTTAJIKMBAaHHE THOPUAHBIX OpOHTANEel U MX PACIONIOKEHHUE B
IPOCTPAHCTBE B COOTBETCTBUM C MHUHUMYMOM DJHEpPruu. ['e€oMeTpusi MOJIEKYyJ BEIEeCTB,
00pa30oBaHHBIX aTOMaMH YTIepoa B Pa3TUYHBIX COCTOSHUSX THOPUIU3AIINH.

Knaccugpukauyua opzanuueckux coedunenuii. Knaccuduxanusi OpraHUYeCKUX BEILIECTB B
3aBUCUMOCTM OT CTpPOEHMs yriepogHod uenu. [lonsTue (GYHKIIMOHATIBHOW  TPYIIIBL
Knaccudukanus opraHMuecKrx BEIIECTB MO TUITY (PYHKIIMOHAIBHOMN TPYIIIBI.

OcHogbl HOMeHKamypyl opeanuuecKux eeuwjecme. TpuBnanbHble Ha3zBaHUs. PanuoHanbHas
HOMEHKJIaTypa Kak npenmecrseHHuIa HoMmeHkiaTtypel I[UPAC. Howmenknatypa IUPAC:
MPUHIIMIIBI 00pa30BaHus Ha3BaHUM, CTApPIIMHCTBO (PYHKIIMOHANBHBIX IPYMI, UX 0003HaYEHHE B
npedukcax u cyppukcax Ha3BaHUN OPraHMYECKUX BEILECTB.

Tunvi xXumuueckux céasell 6 OP2AHUYECKUX COCOUHEHUAX U CHOCOObL UX paspuléa.
Knaccugukaiuss KOBaJEHTHBIX CBA3€H IO 3IEKTPOOTPHULATEIILHOCTH CBS3aHHBIX AaTOMOB,
croco0y TepeKphIBaHUs OpOUTANCH, KPaTHOCTH, MeXaHU3My oOpa3oBaHus. CBs3b TPHPOIBI
XUMHUYECKOH CBA3M C THIIOM KPHUCTAIMYECKOM pEIIeTKH BeIecTBa M €ro (U3HYeCKHUMHU



cBoiicTBamMH. Pa3pbhlB XMMHUYECKOH CBsI3M, Kak Ipolecc, OOpaTHBIH ee 00pa30BaHUIO.
['oMonmUTHYECKHUI U TETEPOTUTUYECKUI

pa3pbIBBI CBSI3€H, UX COMOCTABJICHUE C OOMEHHBIM M JIOHOPHO-AKIIETITOPHBIM MEXaHM3MaMU UX
oOpa3zoBanus. [TonsTHe cBOOOIHOTO paauKaia, HyKIeopUIbHON U 3JeKTPODUILHON YaCTHIIBI.
Knaccugpukayun peaxyuii ¢ opzanuueckon xumuu. [lonsitue o THIAX U MEXaHU3MaxX peaKIUil
B opranuueckoit xumuu. CyOctpar u peareHT. Knaccudukanus peakuuii mo HM3MEHEHUIO B
CTpYKType cyOcTpaTta (IpUCOEIUHEHHUE, OTIICIUICHHE, 3aMeIleHUe, W30MEpHU3alys) WU THILY
peareHTa (paaMkaibHbIe, HYKJICOpUIbHBIC, AMeKTpodibHbe). Peakuun npucoenunerus (AN,
AE), snumunuposanus (E), 3amemenus (SR, SN, SE), uzomepuszauuu. PasHoBUIHOCTH peakuuii
KKJIOT0 TUNA: THIPUPOBAHHME U ACTUJIPUPOBAHME, TAJION€HUPOBAHHE U JETaJOT€HUPOBAHUE,
ryjpaTanuuss M JAeruApaTanus, TUAPOTrajloreHUpOBaHME W JIETMAPOraJIor€HUPOBAHUE,
noJMMepH3alsl M TOJUKOHACHCAUs, MeperpynmnupoBka. (OcoOEHHOCTH OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLIMA B OPraHUYECKON XUMHUH.

Cosepemennvlie npeocmaenenus o0 XUMUYECKOM CHIPDOCHUU OP2AHUYECKUX GeUlecme.
OcHoBHbIE HampaBleHUA pa3BUTHs Teopuu cTpoeHuss A.M. byrtnepoBa. UM3omepus
OpraHMYEeCKUX BelIeCTB U €€ BUAbl. CTPYKTypHash M30MEpHs: MEXKKIAccoBas, YIiIepOJHOTO
CKeleTa, TOJOXEHHS KpaTHOW CBs3M W (PyHKIMOHANbHOW Tpynnsl. [IpocTpaHcTBeHHas
U30MEpUs: TreoMeTpuyeckass U onTudeckasd. [loHsATHE  acMMMETPUYECKOro  LIEHTpA.
buonoruueckoe 3HaueHUE ONTHYECKOM HM30MepHM. B3anMmHOEe BIIMSHHE aTOMOB B MOJEKYJax
OpPraHUYECKUX BEIIECTB. DJIEKTPOHHBIE 3((HEKTHl aTOMOB M aTOMHBIX TPYII B OPraHUYECKUX
MoJiekyinax. MHaykunoHHbId 3 (EKT, MOJI0KUTEIbHBIA U OTPUIATESIBHBIN, €r0 0COOCHHOCTH.
Me3zomepHnbliit 3¢ ekt (3 dexT conpsbkeHus ), ero 0COOCHHOCTH.

Jemoncmpayuu. Komekuuu OpraHMYECKUX BelIecTB (B T.4Y. JIEKAPCTBEHHBIX IPENapaTos,
KpacuTenei), MaTepuayioB (IPUPOAHBIX U CHHTETUYECKHX Kay4dyKOB, IJIACTMACC M BOJIOKOH) U
U3JIeNUN U3 HUX (HUTH, TKaHU, OT/I€JIOYHbIE MaTeprabl).

Monenun monexkyn CH4, C2H4, C2H2, C6H6, CH30OH — mapoctepxHeBble U OOBEMHBIE.
Mopnenu oTTaJIKUBaHUs THOPUIHBIX OpOUTaIel ¢ MTOMOIIbIO BO3AYIIHBIX LIAPOB.
B3aumopaeicTBue HaTpus C 3TUIOM U OTCYTCTBUE B3aUMOACHCTBHSI C JUITUIIOBBIM

Ddupom.

OnbIThl TOATBEPXKJAIOIINME HATUUUME (QYHKIMOHANBHBIX TPYNHN Yy COEIMHEHMH pPa3IUYHBIX
KJIACCOB.

Jlabopamopnvie onvimpl. VI3rOTOBIIEHHME MOJENIEH MOJEKYJI —IIPEACTABUTEIEH pPa3IMYHBIX
KJIACCOB OPraHUYECKUX COCTUHECHUM.

Ilpakmuueckue 3anamusn:

OGHapyxeHue yriepojia u BOA0POaa B OPTaHMYECKOM COSTUHEHUH.

Oo6napysxenue ranoreHoB (mpoda beinpiTeitna).

1.2. TlpenesibHBIE YIJI€BOAOPOIABI

T'omonozuueckuii pao ankanoe. llonste 00 yriaeBogopoaax. OcoOEHHOCTH CTPOEHUS
NpelelbHBIX YIJIEBOJOPOAOB. AJIKaHbl KaK MPEICTAaBUTENHU MpPeleibHbIX YIIEBOJIOPOIOB.
ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJIbl METaHa W JApPYTUX aJKaHOB.
['omonornyeckuit psag U uzomepus napadpuHoB. HopmanabHoe M pa3BETBIEHHOE CTPOEHUE
yraepoaHo# nenu. HoMeHkIatypa alnkaHoB M aJIKWIBHBIX 3aMecTuTenel. Pu3ndeckue cBoicTBa
aJIKaHOB. AJIKaHBI B IPUPOJIE.

Xumuueckue ceoiicmea ankamoe. Peakuuu SR-tuna: ramoreHupoBanue (padorsr H.H.

CemenoBa), HuTpoBaHue no KonoBanmoBy. MexaHuU3M peakUuu XJIOPHUPOBAHUS aJIKaHOB.
Peakuuu nerunpupoBaHusi, TOPEHUS, KATATUTUIECKOTO

OKUCIIEHUs aJIkaHOB. KpEeKUHI aikaHOB, pa3auyHble BHUIbl KPEKHUHra, IPUMEHEHHUE B
MPOMBINIIEHHOCTH. [Iponu3 u KoHBepcHs MeTaHa, H30MEepHU3aIsl aIKaHOB.

Ilpumenenue u cnocoovl nonyuenua ankanog. (OO0NacTH TPUMEHEHHS  AJKAHOB.
[TpoMbinieHHbIE CTIOCOOBI MOMYYEHHsI ajJKaHOB: IMOJYYeHHE W3 NPUPOAHBIX HMCTOYHUKOB,
KPEKUHT MapaduHOB, MOTYYCHHE CUHTETUYECKOTO OCH3WHA, ra3u(uKaIus yrisi, THIPUPOBAHUE



askeHoB. JIabopaTopHble crocoObl MOMYYEeHUs AIKAaHOB: CUHTE3 Biopiia, nekapOokcuimpoBanue,
THJIPOJIN3 KapOuaa aJTroOMUHUS.

Huxknoankanvt. I'OMOIOTUYECKHUIA PSSl U HOMEHKJIATYpa LUKIOAIKAHOB, WX OO0IMIas Gopmya.
[TonssTe o HanpsbkeHMM LHKIA. M30MepHs LUKIOAIKAHOB: MEXKJIACCOBas, YIVIEPOIHOTO
ckenera, reomerpudeckas. [lomydenne m ¢u3znyeckue CBOWMCTBA IMKIOATKAHOB. XHUMHYECKUE
cBOMcTBa LMKIOaNKaHOB. Crneuudurka CBOWCTB LMKIOAJIKAHOB € MajbIM pa3MepoM LHUKJIA.
Peakuuu npucoequHeHys U paiiKajJbHOTO 3aMEILECHUS.

Hemoncmpayuu. Mopenu MoJeKyl MeTaHa, JPYIMX alKaHOB, pa3IM4YHbIX KOH(opmanuit
uKiIorekcana. PactBopenue mapaguHa B OCH3MHE M HCHApEHHE DPACTBOPHUTENS U3 CMECH.
[InaBnenue napaguHa ¥ €ro OTHOLIEHHE K BOJE (pacTBOPUMOCTb, IUIOTHOCTb, CMAuMBaHUE).
Paznenenue cmecn GEH3MH-BO/A C MTOMOIIBIO JICTUTENBHOM BOPOHKHU. ['opeHre MeraHa, nmporaH-
OyTaHOBOW cMecH, mapauHa B YCJIOBUSX M30bITKa M HeJocTaTKa Kucioponaa. B3peiB cmecu
METaHa C BO3AYXOM M XJOpOM. BocCCTaHOBJIEHHE OKCHUIOB TSDKENBIX METAIOB MapaduHOM.
OTHo1IEHNE IUKIIOTeKcaHa K OpOMHOI BOJie M pacTBOpPY I€pMaHraHaTa Kajus.

Jlabopamopuvie onvimpl. V3rotoBieHue MOJAENEH MOJEKYJ QJIKAaHOB M TaJOrCHAIKAHOB.
W3rorosnenue napaduHUpOBaHHON OyMaru, HMCHbITAHHE €€ CBOWCTB: OTHOLIEHHE K BOJE U
xupaM. OOHapy)XeHHME BOJbl, Ca)XH, YIJIEKUCIOrO ra3a B MPOAYKTaX TOPEHHs CBEUU.
O3HakoOMJIEHHE CO CBOWMCTBAMM TBEpAbIX  HapadUHOB: IUIABJIEHUE, PAaCTBOPUMOCTb B BOJE U
OpraHMYECKUX PpACTBOPUTENAX, XUMHUYECKass HWHEPTHOCTh (OTCYTCTBHE B3aUMOJIECHCTBUS C
OpOMHOI1 BOIOH, pacTBOpaMH NepMaHIraHaTa Kajlus, THAPOKCHIA HATpUsl U CEPHOI KUCIIOTHI).
Ilpakmuueckoe 3anamue. 1lonydeHrne MeTaHa U U3y4EHHUE €r0 CBOWCTB: TOPEHUE, OTHOILLIEHUE K
OpOMHOI1 BOJIe M pacTBOPY IepMaHraHaTa Kajus.

1.3. OTUIeHOBBIE U IEHOBBIE YI1€BOAOPOAbI

T'omonocuueckuit pad ankenog. DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI
ATUJIEHA U AJIKEHOB. ["'oMosoruueckuii psii u odmas gopmyna ankeHoB. M3oMepust ASTHIEHOBBIX
YIJIEBOJOPOAOB:  MEXKKIACCOBAasA, YIIEPOAHOIO CKEJNeTa, IIOJIOKEHUS KpaTHOW  CBS3H,
reoMerpuueckasd. OCOOEHHOCTM HOMEHKJIATYpbl OSTUJIEHOBBIX YIJIEBOJOPOJIOB, Ha3BaHUs
BOXHENIINX pagukanoB. PU3n4YecKue CBONCTBA aJIKEHOB.

Xumuueckue ceolicmea anKenog. DINEKTPOPUIBHBIM XapakTep peaklHid, CKIOHHOCTb K
peakuusAM TNPUCOECIUHEHUS, OKUCICHMs, noiaumepusanuu. IIpaBuio MapkoBHMKOBA M €ro
AJIEKTPOHHOE 00OCHOBaHME. Peakiuu rajoreHupoBaHusi, TUAPOraloreHUpOBaHMs, THIpATaluy,
ruapupoBanusd. Mexanusm AE-peakumii. [lonstne o peakumsax mnonuMepusanuu. I'opeHune
aJIKeHOB. Peakium OKuCIEeHNs B MATKUX M KECTKHUX yclloBUsX. Peakius Baruepa u ee 3HaueHus
JUIs OOHApY>KEHHs HENPEIEeIbHBIX YTIEBOAOPOAOB, MOIYUYEHHS TIIUKOJIEH.

Ilpumenenue u cnocodvl nonayuenus ankenoe. VIcrionb3oBaHME BBICOKON pEaKIMOHHON
CHOCOOHOCTH aJIKEHOB B XMMHUYECKOW MPOMBIIUIEHHOCTH. [IprMeHeHne aTuieHa u nponuieHa.
[TpombinuieHHbIle  CIOCOOBI MOMYYEHHsI ajdKeHOB. Peakiuu JIeruapupoBaHUs M KpPEKHHTa
asikaHoB. JlabopaTopHbIe CrIOCOOBI MOTyYEHHSI aTKEHOB.

Ankaduenwvt. lloHATHEe W KjIacCU(pUKalUs JUEHOBBIX YIJIEBOJAOPOJOB IO B3aUMHOMY
pacIloIOKEHUIO  KpaTHBIX  CBsize B Mojekyie. (OCOOEHHOCTH  3JEKTPOHHOTO U
IIPOCTPAHCTBEHHOT'O CTPOECHMS CONPSIKEHHBIX JUEHOB. [loHaTHe 0 [J-27I€KTpOHHOW cHCTEME.
HomeHnknatypa qUEeHOBBIX yriieBo10po/1oB. OCOOEHHOCTH XMMUYECKUX CBOWCTB COIPSKEHHBIX
JIMCHOB, KaK CJEACTBHE UX JJIEKTPOHHOro cTpoeHus. Peakuum 1,4-ipucoenvHeHus.
[Tomumepusanust aueHoB. CrocoObl TOMY4YEeHHs AMEHOBBIX yrieBoaoponos: pabotel C.B.
Jlebenena, neruipupoBaHue aKaHOB.

OcHOGHbIe NOHAMUA XUMUU 6bICOKOMOJIEKYIAPHBIX COCOUHEHUINl Ha TpPHUMEpE IMPOIYKTOB
MOJIMMEpU3AIMN  aJIKEHOB, alIKaJIMEHOB M MX TaJOTreHIPOU3BOJAHBIX. MoOHOMEp, MOIHUMeEp,
peaxkuus MoJMMEpHU3alluy, CTENEHb  MOJMMEPU3allid, CTPYKTYPHOE 3BE€HO. THIIbI IOJUMEPHBIX
LENe: JINHEHHBbIe, DPAa3BETBICHHBIC, CHIMTHIE. [IOHATHE O CTEpeoperyispHbIX IOJIHMEpaXx.
[TonmuMmepsl TepMoIlIaCTHUHBIE M TepMopeakTuBHbIE. [lpencraBieHue o IutacTMaccax |
anacromepax. IIommMATHIIEH BBICOKOTO M HM3KOIO [ABICHMS, €r0 CBOWCTBA M IPUMEHECHHE.
Karanuzatoper  Llurnepa-Harra.  [lomunmponmneH, ero mNOpuUMEHEHHE U CBOMWCTBA.



["anoreHconepskamue MoJuMepsl: TeIOH, MOMUBUHIIXIOpHUI. Kaydykw HaTypaibHBIA U
cuntetnueckue. Conosumepsl (OyTaIueHCTUPONIBHBIN KaydyK). BylikaHu3anus kaydyka, pe3uHa
1 S00HUT.

Jlemoncmpayuu. Mojenu MOJIEKYII CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX M30MEPOB AIKCHOB H

ankaaueHoB. Komneknus "Kayuyk u pe3una'.

Henonumepuzanus kayuyka. CryiieHue MIIEYHOTO COKa KaydyyKOHOCOB (MoJjiouas,
0JlyBaHYHMKOB, (PUKYCA).
Jlabopamopnvie onvimel. OOHapYKEHUE HEMPEICIbHBIX COSIUHEHUI B KEPOCHUHE, CKUIUIApE.
OsznakomiieHHE ¢ OOpa3uamMH MOJMATWJIICHA M TOJMIponuieHa. Pacrno3znaBanue 00pas3ioB
AJIKAaHOB U aJIKEHOB.
Ilpakmuueckue 3anamus:
[Tomyuenue sTuneHa eruapaTanuen STUIOBOTO CIIUPTA.
B3aumoneiicTBue 3tuneHa ¢ OpoMHON BOJOM, paCTBOPOM IEpMaHIaHaTa Kajusl.
CpaBHeHHE IJIaMEHHM JTUJICHA C IUJIAMEHEM MpeAeNbHBIX YITIEBOJAOPOJOB (MeTaHa, IMpOIaH-
OyTaHOBOM CMeCH).
1.4. AueTujieHOBbIE YIJIEBOIOPO/bI
TI'omonocuueckuil pad anrkunoe. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHUE alleTUIIEHA U
IpYruX alKUHOB. ['omornorudeckuii psag u obmas ¢dopmyna ankuHoB. HomeHkiatypa
AlETUJICHOBBIX YIJIEBOAOPOJ0B. M30Mepusi MeKKilaccoBasi, YIi€pOJAHOIO CKEJNeTa, MOJOKEHUs
KpPaTHOU CBS3U.
Xumuueckue ceoiicmea u npumenenue aikunog. OcoOEHHOCTU peaKkUUN MPUCOEIUHEHUS I10
TPOWHOM  yruepoa-yrieponnoit cBs3u. Peakmusi KydepoBa. IlpaBuno MapkoBHHKOBa
IPUMEHUTEIbHO K aueTwieHaM. [loABM)KHOCTH aTomMa BOJOpOAa (KUCIOTHBIE CBOMCTBA
ankuHOB). Okxwucnenue ankuHOB. Peakuus 3enuHckoro. IlpuMeHeHue aleTHUICHOBBIX
yriaeBonopoAos. [lonmuBruHunanerar.
Ilonyuenue ankunog. llonydeHue aneTuiieHa NUpoIn30M MeTaHa U KapOUJIHBIM METOIOM.
Jlemoncmpayuu. Monieau MOJIEKyIbl alleTUIeHa U Apyrux ankuHoB. [lomyuenue aneruiena u3
KapOuaa KaiblMsl, O3HAKOMIIEHHE ¢ (U3MUYECKUMU M XMMHUYECKUMHU CBOWCTBAMHU alleTUIICHA:
pacTBOPUMOCTH B BOJIE, TOPEHHE, B3aUMOJIEHCTBUE C OPOMHOMN BOAOM, paCTBOPOM II€pMaHraHaTa
kamus, consimu menu (1) u cepedpa.
Jlabopamopnwsie onvimot. VI3roTOBICHHE MOJIEIIEN MOJIEKYJ AIKWHOB, KX U30MEPOB.
1.5. ApomaTHyeckue yrjieBoaopoabl
T'omonozuueckuil pao apenog. beH30i Kak NpeICTaBUTENb apeHOB. Pa3BuTHE NpeIcTaBiIeHUN O
cTpoeHun OeHzona. CoBpeMEHHbIE MPEJCTABICHHUS 00 3JIEKTPOHHOM U MPOCTPAHCTBEHHOM
ctpoeHun OeH3osna. OOpa3oBanue apomatuyeckod [J-cucrembl. ['omonorm OeH3ona, HX
HOMEHKJIaTypa, obmas ¢opmyna. HomeHkmarypa Ans Au3aMenIeHHBIX MPOU3BOJHBIX OEH30IIa:
opmo-, Mema-, napa-pacroiiokenre 3amectuteneil. usnueckue cBOCTBA apEHOB.
Xumuueckue ceoiicmea apenoe. Ilpumepsl peakuui dNEKTPOPHIBHOTO 3aMELICHHUS:

raJloreHMpoBaHue,  ankuiaupoBaHue (karanuzatopel  Dpunens-Kpadrca), HuTpoBaHue,
cynbpupoBanue. Peakuuy ruipupoBaHus W MPUCOEIUHEHHUs XJiopa K OeHzoimy. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB rOMOJIOrOB OeH3oa. B3aumMHoe BIusiHHE aTOMOB Ha MpUMEpE TOMOJIOTOB
apeHoB. OpueHTanus B peakuusax aeKkTpoduibHoro 3amemienus. Opuentantsl [ u Il pona.

Ilpumenenue u nonyuenue apenog. llpuponHbie UICTOYHUKU apPOMATUYECKUX YTIIEBOIOPOJIOB.
Apomaruzanus ajJKkaHOB U LHKIJIOATKaHOB. AJIKHJIMPOBaHKE OEH3071a.

Jemoncmpayuu. 11lapocrepxHeBble 1 00bEMHBIE MOJETU MOJIEKYJI OCH30JIa M €r0 TOMOJIOTOB.
Paznenenne cmecn O€H30/1-BOJIa C TOMOINBIO JACIUTEILHONH BOpPOHKU. PacTBopstomias
CIIOCOOHOCTh OeH30J71a (IKCTPAKIMS OPTaHUYECKUX M HEOPTraHMYECKHX BEHIECTB OCH30JI0M W3
BOJIHOTO pacTBOpa MO/, KpAaCHTENEH; pacCTBOpPEHUE B OCH30JIe BEIIECTB, TPYTHOPACTBOPUMBIX B
Bojie (cephl, OeH30iHOM KucaoThl). ['openue Genzona. OTHomEeHHe OeH301a K OpOMHOUN BOJIE,
pacTBOpy nepManranata kanus. [lomydenne HUTpoOeH3071a.



OznakomieHne ¢  (U3UYECKMMH  CBOWCTBAMU  apOMATHYECKHX  YIJIEBOJOPOJIOB  C
ucnojb3oBanuemM pactBoputens "ConbeHT". M3roroBieHne W HCHOJIB30BAHUE MPOCTEHIIETO
npubopa it XxpoMaTtorpaduu.

[Toryuenue GeH3ona nekapOokcuinupoBaHueM OeH30iHON kucinoThl. [lonmydeHnue u paccioeHue
aMynbcuu OeH3ona ¢ Bojoi. OTHomeHust OeH301a K OpPOMHOM BOJE M PacTBOpPY IEepMaHraHaTta
KaJusl.

1.6. IIpupoaHble HCTOYHUKHU YIJI€BOI0POI0B

Hegpmsb. Haxoxnenue B Tpupoae, cocTaB M ¢usndeckue cpoiictBa HedTu. TormamBHO-
sHepreTudeckoe 3HaueHne Hetu. [Ipompinuiennas nepepadorka HepTr. Pektudukanus nedru,
OCHOBHbIE (pakuuMu ee pas3leleHus, UX HUCIoJb30BaHue. Bropuunas mnepepaboTka
He(TenpoAyKTOB. PexTtudukammss wma3yra TpU  YMCHBIIEHHOM  JaBleHWH. KpekuHr
He(drenpoaykroB. Pa3znuunbie Bunbl kpekuHra, padotel B.I'. [llyxoBa. M3omepu3anus aakaHOB.
ANKUIUPOBAHUE HEMPEICIBbHBIX YIIEBOAOPOAOB. Pudopmunr nHedrempomykToB. KadectBo
aBTOMOOMIJIBHOTO TOIIMBa. OKTaHOBOE YMCIIO.

Ilpupoonstit u nonymmuulii Hegpmanoit 2azvi. CpaBHEHHE COCTaBa NMPUPOIHOTO U IOMYTHOTO
ra3oB, UX IPAKTHYECKOE UCIIOIb30BAHHUE.

Kamennwtit yzony. OCHOBHbIE HaIlpaBJICHHs HCIOJIb30BaHUS KamMeHHoro yrist. KokcoBaHue
KaMEHHOTO YTJIS, Ba)KHEHIIME NPOAYKTHI ITOr0 MpoIecca: KOKC, KaMEHHOYTOJbHas CMOIa,
HajcMmonbHas Boaa. CoenuHEHUs, BbIEISEMblE M3 KaMEHHOYTOJIbHOM cMouibl. [IpomykThl,
MOJTy4aeMble U3 HAJCMOJIbHOU BOIBI.

DKOJIOTUYECKHE aCTIEeKTHI TOOBIYM, IEPEePadOTKH U MCIIOJIb30BAHMS TOPIOYNX HCKOMAEMBIX.
Jemoncmpayuu. Konnexuus "lIpupoaHeie ICTOYHUKH YIIIeBOA0pOoA0B". CpaBHEHHUE MTPOLIECCOB
ropenus Heptu U mpupoaHoro raza. O6pazoBaHHe HE(PTAHON TUIEHKA HA TTOBEPXHOCTH BOJBI.
Karanutnueckuii KpeKUHT napaduHa (MM KEpOCUHA).

Jlabopamopnuie onvimel. OnpenenieHue HAIUYUS HENpeelbHbIX YITIEBOAOPOJIOB B OCH3UMHE U
KepocuHe. PacTBOpMMOCTh paznu4HbIX HEPTENpPOayKTOB (OEH3WH, KEpPOCHH, AHU3EIbHOE
TOIUIMBO, Ba3eMH, napaduH) Jpyr B ApyTe.

1.7. T'uapokcuiIbHbIE COeTMHEHHS

Cmpoenue u knaccugurkayua cnupmog. Knaccupukanus CuupToB M0 TUILY YIJIEBOAOPOIHOTO
paauKana, Yuciy THAPOKCUIIBHBIX TPYI U TUITY aTOMa YTIepoa, CBSI3aHHOTO C TUAPOKCUIBHON
rpynmnoi. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE T'MAPOKCWIBHON rpynmnsl. Biushue
CTPOEHHUS CIUPTOB Ha UX (U3MYECKHME CBOWCTBA. MeEXMOJEKyIsIpHas BOJAOPOIHAS CBS3b.
['omonoruyeckuii psii TpeNeNbHBIX OJHOATOMHBIX CHHUPTOB. M3omepuss W HOMEHKJIATypa
AIKaHOJIOB, WX 001mas hopmya.

Xumuueckue ceoiicmea ankanonoe. PeakilmoHHas CIOCOOHOCTh MPEIENbHBIX OJHOATOMHBIX
cnuptoB. CpaBHEHHE KHUCJIOTHO-OCHOBHBIX CBOMCTB OpPraHMYECKUX W HEOPraHUYECKHX
coenuHeHUH, conepkamux OH-rpynmy: Kuciaor, ocHOBaHUM, aM(OTEPHBIX COCTUHEHUM (BOIBI,
cnupToB). Peakumu, moATBepKAArOIINE KUCIOTHBIE CBOWMCTBAa CHUPTOB. Peakiuum 3amemnieHus
TUAPOKCHIIBHONW TPyMmbl. MexXMOJIeKyIsapHas AeTHApaTaIlis CIUPTOB, YCIOBHS 00pa3oBaHUS
npocTeix 3¢pupoB. CnoxkHbie >GUPH HEOPraHUYECKHMX M OPTraHUYECKHX KHCJIOT, PEaKIuu
stepuukanyy. OKUCIEHUE U OKUCIUTEIbHOE AETUAPUPOBAHHUE CITUPTOB.

Cnocoowt nonyuenus cnupmos. I'napoin3 rajoreHankaHoB. ['uapaTanys ajqkeHoOB, yCIOBUS €€
npoBeeHus. BoccTaHoBeHHE KapOOHUIIBHBIX COSTHHEHUI.

Omoenvhovle npeocmasumenu anKkamoao6. MeTaHON, €ro NPOMBILUIEHHOE IIONYyYEHHE U
NPUMEHEHHE B NPOMBIIUIEHHOCTH. buonormueckoe neictBue MetaHona. Crenudpuyeckue
CIIOCOOBI TOMYyYEHUS ITUIIOBOTO crupTa. OU3NOIOTHYecKoe ACHCTBHE dTaHOMA.
Mnozoamommnwie cnupmet. V3omepurs 1 HOMEHKIIaTypa MpeACTaBUTENEH ABYX- U TPEXaTOMHBIX
cruptoB. OCOOEHHOCTH XWMHUYECKHUX CBOMCTB MHOTOATOMHBIX CIHPTOB, MX KAa4eCTBEHHOE
oOHapyxeHue. OTHenbHbIE TNPEACTABUTENU: ATHICHIIIMKONb, TJIMLEPUH, CIOCOOBI HX
MOJIYYeHUS], IPAKTUYECKOE TIPUMEHEHUE.

@Denon. DNEKTPOHHOE W TPOCTPAHCTBEHHOE CTpoeHue (eHona. BzaumHoe BiHMsSHUE
apOMAaTUYECKOTr0 KOJIbIIA U TUAPOKCUIIBHON TPYIIIBI.



XuMHUecKue CBoOWcTBa (peHonma Kak (YHKLIHS €ro XHMHYECKOro CTpoeHus. bpomupoBanue
(eHona (KayecTBEHHAs peaklMs), HUTpOBaHME (IMKPUHOBAas KHUCJIOTa, €€ CBOMCTBA U
npuMeHenne). OOpa3oBaHne OKpAIICHHBIX KOMIUIEKCOB ¢ MoHOM Fe3+. Ilpumenenue ¢enomna.
[Tony4yeHue GpeHona B NPOMBIIIIEHHOCTH.

Jlemoncmpayuu. Monenn MOJEKyn ciUpTOB U (PeHONOB. PacTBOPUMOCTE B BOJE aJIKaHOJIOB,
STWJIEHIJIMKOJS, IiuLepuHa, ¢eHona. CpaBHEHHE CKOPOCTHM B3aMMOJEHCTBHMS HATpuUs C
ATAHOJIOM, IPOMAHOJIOM-2, 2-METHJINPONAaHOIOM-2, riuuepuHoM. [lomyuenne OpomdTaHa u3
sTaHosa. BeitecHenue QeHosa n3 (eHossATa HaTpUsa YroJibHOM KucioToil. Peakuus ¢enona c
dopmanbpaerunom. KauecTBeHHbIe peakiuu Ha (EeHOIN. 3aBUCHMOCTH PacTBOPUMOCTH (peHoia B
BOJE OT TemmepaTypbl. B3aumopelictBue ¢eHonma ¢ pacTBopoM Inenodu. PacrnosHaBaHue
pacTBOpoB (¢eHosATa HaTpusi UM KapOoHaTa HaTpus (0apOOTaXK BBIABIXAEMOTO BO3AyXa HIIU
JeiicTBUe CUIIbHOM KUCIOTHI). Pacrio3HaBaHKe BOJHBIX pacTBOPOB (PEHOJIA U ININLEPUHA.
JlaGopaTopuble onbIThl. Pextudukamus cmecu -sTaHon-Bojga. OOHapyKeHHE BOIBI B
a3e0TPONHON CMECH BOJIbI U 3TUJIOBOTO CIMPTA.

Ilpakmuueckue 3anamus:

N3yueHne pacTBOPUMOCTH CIIUPTOB B BOJIE.

OxucneHue crupToB pa3IMYHOI0 CTPOEHUSI XPOMOBOI CMEChIO.

[Tomryuenue auaTrioBoro 3¢upa. [lonyueHue rimmepara MeIu.

1.8. Aapaeruabl 1 KE€TOHBI

Tomonozuueckue paowvt anvoecudoé u kemonog. lloHstTue 0 KapOOHUIIBHBIX COEIUHEHUSX.
DNEKTPOHHOE CTpOeHHE KapOOHWIBHON rpymmbl. M3oMepuss U HOMEHKIATypa albJIerHioB U
KeTOHOB. DU3NYECKUE CBOWCTBA KAPOOHUIIHHBIX COCTMHCHUM.

Xumuueckue ceoiicmea anvo0ezudoé u Kemonog. PeakumoHHas crocoOHOCTh KapOOHUIIBHBIX
coeMHEHUN. Peakuuu OKHUCIIEHUS aibJETH/IOB, KAaueCTBEHHBIE PEAKIMHW Ha albJACTUIHYIO
rpynny. Peakiinu nonukoHaeHcauu: oopazoBanue HheHonohopMaibIeTHAHBIX CMOJL.
Ilpumenenue u nonyuenue KapoOOHUIbHBIX coeOuneHul. [IpuMeHeHne anbAeruoB U KETOHOB
B OBITY U MPOMBIIIIEHHOCTU. AJBIETHIBI U KETOHBI B mpupoje (3dupHbie Macia, (epoMOHBI).
[Tonyyenue KapOOHWIBHBIX COCAMHEHUN OKHCICHHEM CIUPTOB, THUIpaTaliedl ajiKWHOB,
OKHUCIIEHUEM  YIJIeBOJAOpoAoB. OTaenbHbIE MNPEACTABUTENM  QNbJAETUIOB U KETOHOB,
crienudeckue crnocoObl UX MOJIYYSHHS U CBOICTBA.

Jemoncmpayuu. 1llapoctepkHeBble U 00BEMHBIE MOJEIU MOJEKYN albJErHI0B U KETOHOB.
[TomyueHne yKCYCHOTO aibJierHjia OKHCJIEHHE STaHoja XpPOMOBOH cMmechbio. KadecTBeHHbIE
peaklMK Ha ajlbJETUIHYIO TPYIIIY.

Jlabopamopnvie onvimpl. OKUCICHHE 3TaHOJA B 3TaHAIb PACKaJICHHON METHOM IMPOBOJIOKOM.
[Tonyuenue ¢deHonodopManbIerHAHOTO TMoNuMepa. Pacrmo3HaBaHuWe pacTBOpa ameTroHa U
dbopmanuHa.

Ilpakmuueckue 3anamus:

N3yuenne BOCCTAaHOBUTEIBHBIX CBOWCTB alIbJIETHAOB: peakius '"cepeOpsHOro 3epkama’,
BOoccTaHOBJIeHHUE rusipokcuaa meau (1I).

BsaumopeiictBue Gpopmanbaeruia ¢ ruApocyibGUTOM HATPHUSL.

1.9. Kap0oHoBbIe KHCJIOTHI H MX NPOM3BOHbIE

I'omonozuueckuii pad npeoenvHbIX 0OHOOCHOBGHBIX KapOoHoevix Kucaom. IloHstne o
KapOOHOBBIX KHUCIOTaX M WX Kiaccudukamus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCUIIBHON Tpynmbl. ['OMONOTHYECKHUN Ps TPEAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, HX HOMEHKJarypa M Hu30oMepus. MexXMOJeKyIsipHble BOJOPOIHBIE  CBSI3U
KapOOKCUIIBHBIX TPYIII, UX BIMSHUE HA (U3HMUECKUE CBOMCTBA KAPOOHOBBIX KUCIIOT.
Xumuueckue ceoiicmea KapooHogvlx Kuciom. Peakuuy, WUIIOCTPUPYIOIIME KHCIOTHBIE
CBOMCTBA M UWX CpaBHGHHE CO CBOMCTBAaMH HEOPraHMYECKUX KHUCIOT. (OOpa3oBaHue
(GYHKIIMOHATBHBIX MPOU3BOJHBIX KapOOHOBBIX KHCIOT. Peakiuu stepuduxanu. AHTAIPUIBI
KapOOHOBBIX KUCIIOT, UX MOJy4YeHHE U TPUMEHEHHUE.



Cnocoo6vl nonyuenusn kapoonoewvix kKuciom. Omoenvnvle npeocmagumenu u ux 3Ha4eHue.
OO0mue crmocoObl MOIYYeHUS: OKUCIICHHE alTKaHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB, aJbJICTHIOB.
Baxueiimue mnpencraBuTeNn KapOOHOBBIX KHUCIIOT, UX OHMOJOTHYECKas pPOJib, CHeIH(HUSCKUE
CIOCOOBI IOJIyYEHHUS, CBOMCTBA W INPUMEHEHUE MYPaBbUHOM, YKCYCHOW, NMaJbMUTHHOBOH M
CT€apUHOBOM; AaKpUJIOBOM M METAKPWJIOBOW; OJEWHOBOW, JMHOJIEBOM U JIMHOJEHOBOW;
IIaBEJIEBO; OEH30MHOI KHCIIOT.

Cnoacnote r¢puper. CTpoeHue U HOMEHKJIATypa CIOKHBIX 3(DUPOB, MEKKIACCOBAsi U30MEPHUS C
KapOOHOBBIMU KucCIOTaMH. CriocoObl TMOMXY4eHHUs CIOXKHBIX 3¢(gupoB. OOpaTUMOCTh peakmuu
stepudukany U (PakTophl, BIUSAIONIME HA cMelleHue paBHoBecusa. OOpa3oBaHHE CIOKHBIX
nonmddupos. [Mommstunentepedranar. JlaBcan kak MpeaCTaBUTENb CHUHTETHYECKHX BOJIOKOH.
XUMHYEeCKUE CBOWCTBA U MPUMEHEHHUE CIIOKHBIX A(UPOB.

Kupwur. Kupsl kak crnoxasle 3¢upsl riunepuHa. KapOoHOBBIE KHCIOTHI, BXOJAAIINE B COCTaB
JKUPOB. 3aBHUCHUMOCTb KOHCHUCTEHIIMHM JKHPOB OT HX COCTaBa. XHMMHUUYECKHE CBOMCTBA JKUPOB:
THJIPOJIN3, OMBUICHHE, TUAPUPOBaHKE. bruojornueckas poib KUPOB, UX UCIOIB30BAHUE B OBITY
Y IPOMBIIIUIEHHOCTH.

Conu kapoonoevix kuciom. Mpiia. CriocoObI OTyUEHUsI COJICH: B3aMMOJIEHCTBHE KaPOOHOBBIX
KHCJIOT C METaJulaMH, OCHOBHBIMU OKCHJIAMH, OCHOBAaHUSIMH, COJISIMH; ILEIOYHOW TUAPOIU3
CIIOKHBIX 3(PHUPOB. XUMHUYECKHE CBOWCTBA COJEH KapOOHOBBIX KHCJIOT: THIPOJIU3, PEAKIUU
HMOHHOTO OOMeHa. MbuIa, CyIHOCTh MoroIiero aeiictBus. OTHOIIEHHE MbUIA K JKECTKOM BOJE.
Cunrernueckue morornrue cpeactsa — CMC (netepreHThl), UX MPEUMYIIECTBA U HEAOCTATKH.
Jlemoncmpayuu. 3HaKOMCTBO ¢ (PU3NYECKUMHU CBOICTBAMH Ba)XHEHIINX KapOOHOBBIX KHCIIOT.
Bosronka Oen3oiHONH KuCIOTHL. OTHOIIEHHE pPAa3JIMYHBIX KAapOOHOBBIX KHCIOT K BOJE.
CpaBHenue pH BOAHBIX pacTBOPOB YKCYCHOM M COJSTHOM KHMCIJIOTBI OJUHAKOBOW MOJISPHOCTH.
[TosryueHue mpUSTHO MAXHYIIETO CIOXKHOTO 3¢upa. OTHOLIEHHE CIMBOYHOIO, MOJCOIHEYHOTO,
MAaIlIMHHOT'O Macel U MaprapiuHa K OpoMHOI BoJie U pacTBOPY MepMaHraHaTa Kajius.
Jlabopamopnwsie onvimol. BzauMoaelicTBue pacTBOpa YKCYCHOW KUCIOThI C MArHUEM, OKCHJIOM
nuHKa, Tuapokcuaom kenesa (III), pactBopom kapOoHarta Kanus M cTeapara Kaus.
O3HakomieHHE C 00pa3lamMu CIOXKHBIX 3(GupoB. OTHOIIEHUE CIOXKHBIX 3(UPOB K BOAEC U
OpraHM4ecKUM BellecTBaM. "BpiBeneHHE" JKUPHOTO ISITHA C TOMOIIBI CIIOKHOTO 3(upa.
PactBOpUMOCTB JKMpOB B BOJI€ U OPraHUYECKUX pacTBopuTesiax. CpaBHEHHE MOIOLIUX CBOMCTB
xo3sucTBeHHOro Mpu1a 1 CMC B XkecTKOH BOZE.

Ilpakmuueckue 3anamus:

PacTBOpHMOCTb pa3in4HbIX KapOOHOBBIX KUCIOT B Bojie. B3auMoelicTBue yKCyCHON KUCIOTHI C
Mmetaiamiu. [lonydeHne n30aMunoBoro 3gpupa yKCyCHOM KHCIOTHI.

CpaBHEHHE CTENEHM HEHACHIIEHHOCTH TBEPAOTO U JKUAKOTO KHUPOB. OMBUIEHHE XKHUDA.
[TomyueHue MbplIa U U3y4EHUE €r0 CBOMCTB: NMEHOOOpa3oOBaHUE, PEaKlUU HOHHOIO OOMEHa,
THJIPOJIN3, BbIJIETIEHUE CBOOOIHBIX )KUPHBIX KUCIIOT.

1.10. YrieBoasl

Ilonamue 06 yeneeooax. Kiaccuduxanus yriaeBogoB. MOHO-, AM- U TMOJHCAXapHIBL,
MPEJICTaBUTENIN Ka)X/I0M TpyNIbl yrieBoaoB. buonoruueckas poib yrieBoIOB, UX 3HAUYE€HUE B
KU3HH YelloBeKa U OOIIECTB.

Monocaxapuods. CTpoeHHe U ONTHYECKass U30Mepusi MOHOocaxapuaoB. Mx kmaccudukanus mo

YHCITy aTOMOB YIJIepo/ia U pupoie kKapOoHuIbHOM rpymmnbl. @opmyssl Ouimepa u Xeyopca amis
n300pakeHUsT MOJIeKyl MoHocaxapuaoB. OTHeceHHMe MOHocaxapuaoB kK D- u  L-psny.
Baxuelime npeacTaBuTEIN MOHO3.

['mroko3a, cTpoeHne ee MOJICKYIIbl U U3HMYecKue cBoicTBa. TayroMepusi. XMMHUUYECKHE CBOMCTBA
TJIIOKO3BI: PEaklUuu Mo anbaerunHoi rpymme ("cepeOpsHOro 3epkana’, OKUCIEHHE a30THOU
KHCJIOTOH, TuApUpoBaHue). Peakuu Tiroko3bl Kak MHOTOAaTOMHOI'O CIHMPTA: B3aMMOJEHCTBHE
II0KO3bl ¢ ruapokcuaoM menu (II) mpu koMHaTHOW TemmepaType W HarpeBaHuu. Pasnnunble



TUIBI OpOXeHHUs (CIUPTOBOE, MOJIOYHOKMCIOE). [ roko3a B mpupoze. buonoruueckas ponb u
NpUMEHeHHEe TIIoK0o3bl. DpyKTO3a Kak u3oMmep MIoKo3bl. CpaBHEHHE CTPOCHHS MOJIEKYNbI U
XUMHUYECKHX CBOWCTB ITIOKO3BI M (PpyKTO3bl. DpyKTO3a B MPUPOJIE U €€ OMOJIOTHYECKas POIb.
[TenTo3bl. Pubo3a u gezokcuprbo3a Kak MpecTaBUTENN albA0neHTo3. CTpoeHrne MOJIEKYII.
Jucaxapuowvr. Ctpoenne aucaxapunoB. Criocod coOwIeHEHHUs IMKIOB. BoccTaHaBIMBAKOIINE |
HEBOCCTAHABJIUBAIOLINE CBOICTBA AMCaxapuI0B KaK CIEICTBUE couleHeHus IuKia. CTpoeHue u
XMMHUYECKHE CBOWCTBA caxapo3bl. TeXHOJIOrMuecKrue OCHOBBI MPOU3BOCTBA caxapo3bl. JlakTo3a
U MaJIbT03a, KaK U30MepPbl Caxapo3bl.

Honucaxapuowr. O611ee cTpoeHue noaucaxapuioB. CTpoeHrue MOJIEKYJIbl Kpaxmaia, aMuiio3a u
amuiionekTuH. Puznyeckue CBOMCTBA KpaxMmala, ero HaX0XkJIeHHEe B MIPUPOIE U OMoIornyeckas
ponb. [nmkoren. Xumuueckue cBoiicTBa Kpaxmana. CTpoeHHME 3IIEMEHTapHOTO 3BEHA
LEJUTION03bl. BiusHUe cTpoeHus MOJUMEpHOH 1enu Ha (U3NYECKHue U XMMUYECKHUE CBOWCTBA
LEJUTIOJIO3BL. [ MAPOIHN3 LEJUTI0I036l, 00pa30oBaHUE CIOXKHBIX A(PHUPOB C HEOPraHMYECKUMH M
oprannueckuMu kucioramu. [loHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX: AalETaTHBIN IIEJK,
BUCKO3a. HaxoxaeHune B mpupoae u OMOJIOTHYECKash poib LEJUT0N03bl. CpaBHEHHE CBOWCTB
Kpaxmala ¥ LeJUIFOJIO3bI.

Jemoncmpayuu. O6pa3upl yrieBoloB U uzaenuil u3 Hux. IlomyueHue caxapata KaabLus U
BBIIEJICHHE caxapo3bl M3 pacTBOpa caxapara Kaublus. BzaumopeicTBue TIIOKO3BI C
(dyKcUHCEpHUCTONW KHCI0TOH. OTHOILIEHUE pacTBOpPOB caxapo3bl U ManbTo3bl K Cu(OH)2 mpu
HarpeBanuu. O3HaKoMIieHHE ¢ (PU3NUECKIUMH CBOMCTBaAMH Kpaxmala U IeJlTon03bl. Habyxanue
LEJUTI0I03bI U KpaxMada B Boje. [lonyuenue TpuHutpara nemiono3sl. Komiekuys BolIoKoH.
Jlabopamopnusie onvimel. O3HaKomiieHHE ¢ (U3MUECKUMU CBOMCTBAMH TIIOKO3bI (amTeyHas
ynakoBka, TaOneTku). KuCIOTHBIA TUApPONW3  caxapo3bl. 3HAKOMCTBO C  oOpa3uamu
nonucaxapuaoB. OOHapykeHHe Kpaxmalia ¢ TOMOIIbI0 KaueCTBEHHOW peakiuu B Mefe, xjeoe,
forypre, MaprapuHe, MaKapOHHBIX H3/ICTHSX, KpyIlax.

Ilpakmuueckue 3anamusn:

Peakuus "cepeOpsiHOro 3epkana" rioko3bl. B3aumoaeicTBUe TIIOKO3bI ¢ THIPOKCHIOM MEIU
(IT) mpu pa3nuyUHBIX TEMOepaTypax.

JelicTBe aMMHAaYHOT'O PACTBOPA OKCHJIa cepedpa Ha caxaposy.

OOHapy:xeHue J1akTo3bl B MoJIoKe. [leiicTBue Moaa Ha Kpaxmad.

1.11. AMUHBI, AMHHOKHCJIOTBI, 0€JIKHU

Knaccugukayua u uzomepus amunog. Ilonstue o0 amunax. IlepBuyHble, BTOpHUYHBIE U
TpeTU4Hble amMuHBL. Kitaccudukanus aMHHOB TIO THUIY YIJIEBOJOPOJHOTO pajauKaia M YHCITY
aMMHOTpynn B  Mousekyne. ['omonoruueckue psapl MpenenbHbIX — adu(aTHYecKux |
apOMaTUYECKUX aMUHOB, U30MEPHs 1 HOMEHKJIATypa.

Xumuueckue ceolicmea amunog. AMHUHBI KaK OpraHMYECKHE OCHOBAHHUS, MX CpaBHEHHE C
aMMHaKOM H JPYIUMH HEOPTraHWYECKUMH OCHOBaHHMsSMH. CpaBHEHHE XWMHYECKHUX CBOWCTB
annpaTHUeCKuX M apoMaTHUecKux amMuHOB. OOpa3oBaHMEe aMMIOB. AHUIMHOBBIE KPACHUTEINH.
[ToHsATHE O CHHTETHYECKMX BOJIOKHAX. [loTmamMu/Ibl M TOTMaMUIHBIE CHHTETHYECKHE BOJIOKHA.
Ilpumenenue u nonyuenue amunog. llonydenne amunon. Pabotst H.H. 3ununa.
Amunoxkucnomet. IloHsTne 00 aMUHOKHCIIOTaX, UX KiaccupuKamus U ctpoeHne. OnTHuecKas
uzomepusi [J-amuHOkHciIOT. HoMeHkIaTypa aMHUHOKHCIOT. J[BOMCTBEHHOCTh KHCIIOTHO-
OCHOBHBIX CBOWCTB aMHHOKHUCIIOT W €€ NMPUYUHEI. BumonspHbsie noHbI. Peaknnn KOHACHCAIHH.
[lentuanass cBs3b. CHHTETHUYECKHE BOJIOKHA: KampoH, 5HaHT. Kiaccudukamuss BOJIOKOH.
[Tony4yeHre aMMHOKHUCIIOT, NX TIPUMEHEHUE U OHOJIOTHYeCKast ()yHKIIHS.

Benku. benku xak npupoHbie nmoaumepsl. [lepBuuHas, BTOpUYHasi, TpeTUYHAsE U YETBEPTUYHAS
CTPYKTYpbl 0enkoB. OuOpuIUIsipHbIE U TIIOOYNspHbIE Oenku. XUMHYECKHE CBOMCTBA OENKOB:
TOpEeHUE, JIeHaTypalus, THAPOJM3, KauyeCTBEHHBbIC (IIBETHbIE) peakuuu. buonornyeckue
byHKIIMKA O€JTKOB, MX 3HaYeHUE. benku kak koMroHeHT nuiy. [Ipobiema 6eaKoBOTO royIogaHus
U IIYTH €€ peIieHusl.

Jemoncmpayuu. dusnueckue cBOWCTBa METWJIAMMHA: arperaTHOE COCTOSIHME, IBET, 3arax,
OTHoOLIEHUE K Boze. ['opeHne Mmetunamuua. BzaumonencTBue aHmiiiHa 1 METUJIaMUHA C BOJOHN U



kucinotamu.  OkpammBaHue — TKaHEH  aHWIMHOBBIMH  KpacutensaMu.  OOHapyxeHue
(YHKLMOHAJIBHBIX IPYI B MOJIEKYJIaX aMUHOKHCIOT. HelfTpanu3auus menouu aMMHOKUCIOTOH.
HeifiTpanu3anus KucioTbl aMUHOKHCIOTON. PacTBopeHue n ocaxieHre OeIKoB.

Jlabopamopnuie onvimel. VI3roToBieHNE MIAPOCTEPKHEBBIX U 00BEMHBIX MOJENIEH M30MEPHBIX
amMuHOB. PacTBopenue 6eskoB B Bojie M UX Koaryisinus. OO0HapyxeHue Oenka B KypHHOM siiflie u
MOJIOKE.

Ilpakmuueckue 3anamus:

OO6pa3oBaHue coJieil aHnWIMHA. bpoMupoBaHue aHWIHHA.

O6pa3zoBanue coseit ruiuHa. [lonydenre Me1HON COJIM TIIHIIMHA.

Jenarypauus 6enka. [{BeTHble peakiiuy O€JIKOB.

1.12. A3oTcoaepxaime rerepouuKInyeckue coefnnenns. HykjiemHOBbIe KMCI0THI
Hykneunogwvie kucnomoi. HyKiIeMHOBBIE KUCIIOTHI KaK IIPUPOAHBIEC MoauMepsl. Hykieotuasl, ux

crpoenue, npumepsl. AT® u AJID, ux B3auMonpeBpalleHue U poJib 3TOro Mpolecca B MPUpo/IE.
[Tonstue JTHK u PHK. Crpoenune [IHK, ee mepBuuHas u BTOpHuYHas CTpyKTypa. Paboter O.
Kpuka u JI. Yorcona. KommiemMeHTapHOCTh a30THCTBIX OcHOBaHuW. Perumkaunumsa JIHK.
Oco6ennoctu crpoenusi PHK. Tunst PHK u ux 6uonorunueckue ¢pyuxiuu. [Tonstue o TpondHoM
kozie (xkomone). buocuHTe3 Oenka B KMBOW KieTke. ['eHHas WHXEHEpPHs W OMOTEXHOJIOTHS.
Tpancrennsie pOpPMBI paCTEHUH U KUBOTHBIX.

Hemoncmpayuu. Mopenun MOJIEKYJT BOKHEUIINX FETEPOLIMKIIOB. Komnekuus
TFETEPOLMKIMYECKUX  COENMHEHuH. JlelicTBue pacTBOopa NHUpPUAMHA HA  MHIUKATOP.
B3anmopeiicTBue nupuavHa ¢ COJMHOM Kucinotod. Mogens monexkyns! JIHK, nemoHcTpanus
IOPUHIUIA KOMIUIEMEHTAPHOCTH Aa30TUCTBIX OCHOBaHMM. OOpaslbl NPOAYKTOB NHMTAHUS U3
TpaHCTE€HHBIX (OpPM pacTeHMH U JKUBOTHBIX. JlekapcTBa M mpemaparbl, H3TOTOBJIEHHBIE
METO/1aMU TeHHON MHXKEHEPUH U OMOTEXHOJIOTHH.

Jlabopamopnvie onvimpl. V13roTOBIeHNE 00BEMHBIX M LIAPOCTEPKHEBBIX MOJENEH a30THUCTBIX
TETEPOLIMKIIOB.

1.13. BuoJjiornyecKu aKTUBHBIE COeTMHEHHUS

®Depmenmut. IlonsTHE 0 hepMeHTaX Kak 0 OMOJIOTMYECKUX KaTalau3aropax OeaKOBON MPUPOIbI.
OcoOeHHOCTH CTpPOEHHS U CBOMCTB B CpPaBHEHHUU C HEOPraHMYECKUMHU KaTalu3aTOpaMHU.
Knaccugukarus pepmentoB. OCOOEHHOCTH CTPOCHHS U CBOMCTB ()epPMEHTOB: CEJIEKTHUBHOCTb U
3¢ (HEeKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTU (pepMEHTOB OT TemnepaTypsl u pH cpenbl. 3HaueHue
(epMeHTOB B OMOJIOTUH U IPUMEHEHUE B IPOMBIIIUIEHHOCTH.

Bumamunwt. [lonstue o Butamunax. Mx knaccudukanus u odoznauenue. Hopma norpedienus
BUTAaMMHOB. BogopactBopumble (Ha mnpumepe ButamuHoB C, rpynnel B u P) u
KHUpopacTBoOpuMble (Ha npumepe ButamMuHOB A, D u E). ABuTamMHHO3BI, THIEPBUTAMUHO3bI U
THUIIOBUTAMUHO3BI, UX MPO(UIAKTHKA.

I'opmonwi. Tlonstue o ropMoHax Kak OMOJIOIMYECKH AKTHBHBIX BEIECTBAX, BBIMOJHSIOLINX
SHJIOKPUHHYIO DETYJSIHMIO >KU3HEAEATENIbHOCTH oOpranu3MoB. Kiaccugukaiuss TropMOHOB:
CTEpOM/Ibl, IPOU3BOJHbIE AMHUHOKHUCIIOT, MOJUNENTHAHbIE U OeNKOBble TOPMOHBL. OTaenbHbIE
IIPEJICTaBUTENIN: ICTPATUOI, TECTOCTEPOH, UHCYJIHNH, apEHAIHH.

Jlekapcmea. lloHsaTue o0 nekapcTBax Kak XHMHOTEpaleBTHUECKHX mpenaparax. Kpartkue
HCTOPUYECKHE CBEJIECHUS O BO3HMKHOBEHMM W PAa3BUTUU XUMHOTEpANMU. ['pynmsl JieKapcTs:
cynbdaMuapl  (CTpenTouu), AaHTUOMOTUKH (NMEHUIWIUINH), aHTUIOUPETUKU (ACIHUPHUH),
aHaNbreTUKN (aHAIBIMH). MeXxaHu3M JefCTBHS HEKOTOPBIX JIEKApCTBEHHBIX IpenapaTos,
CTpPOEHHE MOJIEKYJ, MPOrHO3MPOBAHHE CBOMCTB Ha OCHOBE aHAJIM3a XMMHYECKOTO CTPOEHUS.
AHTHOMOTUKH, MX KiaccU(UKalus MO CTPOEHUIO, TUIy M CIEKTpY AeWcTBus. be3omacHbie
CrocoObl MPUMEHEHUS, JICKAPCTBEHHBIC (JOPMEI.

Jlemoncmpayuu. CpaBHenue ckopoctu paznoxenus H202 mon neiictBuem gepMeHTa KaTaaassl
u Heoprannuecknx katanms3atopoB: KI, FeCl3, MnO2. OG6pa3upl BUTAMHUHHBIX IpENapaToB.
[MonuBuramunbl. Wnmoctpanmu — goTtorpaduii  KMBOTHBIX € Pa3iU4HbIMH  (popmamu
aBUTaMUHO30B. [lmakaT ¢ u300paxeHHeM CTPYKTYpHBIX (DOpPMyYJ 3CTpaaHosa, TECTOCTEPOHA,



anpeHanuHa. B3aumoneiictBue aapenanuna ¢ pactBopom FeCl3. benkoBas npupona uHCy/InHA
(uBeTHas peakuus Ha Oeiku). [makaTel wim KogorpaMMel ¢ popMysnaMu amMuaa CyiabhaHUI0BON
KHCJIOTBI, AUTHAPO(OIMEBBIA W JIOXKHOH IUTrHAPO(ONINEBOH KHUCIOT, OCH3WINCHULIWINHA,
TeTpaLUKINHA, lleoTaKkcuMa, aClIMpUHAa.

Jlabopamopusie onvimoi. VcibiTaHUE pACTBOPUMOCTHU aJPEHATIMHA B BOJE U COJIIHOM KUCIIOTE.
OOGHapykeHue acliipruHa B TOTOBOH JICKAPCTBEHHOU opme

Ilpakmuueckue 3anamus:

OOHapyxeHue BUTaMMHa A B mozcosHedHoM Macie. OOHapyskeHue BuTamMuHa C B s10J104YHOM
coke. Onpenenenue BuUTaMuHa D B pbIObeM JXKUpe WM KYpUHOM JKEJITKE.

[eiicTBue aMMIIO3bI CIIIOHBI Ha Kpaxmajl. J[elicTBUE AeruaporeHasbl Ha METUJIEHOBBIA CHHHM.
JelicTBue KaTanasbl Ha MEPOKCU BOJOPOA.

AHainu3 JIGKapCTBEHHBIX IIPENaparoB, IMPOMU3BOJAHBIX CAJTUIMIOBON KHUCIOTBHL. AHaIU3
JIEKapCTBEHHBIX IpenapaToB, MPOU3BOIHBIX #-aMUHO(DEHOIA.

2. O01mas ¥ HeopraHu4ecKasi XUMHUA

2.1. XuMus — HAyKa 0 BellecTBax

Cocmae eewecmea. Xumuueckue 3ieMeHThl. CrocoObl CyIIECTBOBAHUS XMMHUYECKHUX
AJIEMEHTOB: aTOMBI, IIPOCThIE U CJIO’KHBIE BElECTBAa. BeliecTBa MOCTOSHHOTO U NEPEMEHHOTrO
cocTaBa. 3aKOH IOCTOSIHCTBA COCTaBa BeIeCTB. BeliecTBa MOJIEKYISAPHOTO M HEMOJIEKYJIIPHOTO
ctpoeHusi. CrocoObl OTOOpaKEHMsI MOJIEKYJ: MOJIEKYJISpPHbIE M CTPYKTYpHbIE (DOPMYJIbI;
IapOCTpEep>KHEBBIE M MacIITabHble pocTpaHcTBeHHbIe (CTroapTa-bpurineda) Moxenu MoeKyi.
Hzmepenue eeujecmea. Macca aToMOB U MOJIeKyJl. ATOMHas einHULA Macchl. OTHOCUTENbHbBIE
aTOMHas MU MOJIeKyJsipHas Macchl. KoanuecTBO BellecTBa M €QMHHULBI €0 U3MEPEHUs: MOJb,
MMOJIb, KMOJIb. Yucno ABoraapo. MosnsipHas macca.

Azpezammuvle cocmoanus eeuwjecmea. TBepjoe (KpUCTAUIMUECKOE U aMOp(dHOE), )KUIKOE U
razoobpasHoe. 3akoH ABOraJpo U ero cieAcTBUs. MosIpHbIif 00beM BEIIECTB B Ira3000pa3HOM
coctossHuu. OObEeTMHEHHBIN T'a30BbIN 3aKOH U ypaBHeHHE MeHeneeBa-Kianeiipona.

Cmecu eewjecme. Paznuumns Mexay CMECIMM UM XMMUYECKUMHU COEIMHEHUSMU. MaccoBas U
00BbEeMHas /10JI1 KOMIIOHEHTOB CMECH.

Jemoncmpayuu. OnbIThl, WUTIOCTPUPYIOIINE 3aKOH COXpaHEHUs Macchl BemiecTB. Habop
MoJieIe aToMOB U MoJieKys. HekoTopele BemecTBa KonuuecTBOM B 1 Mosib. MoJienb MOISIpHOTO
o0bema razos.

Ilpakmuueckue 3anamua: VI3rOTOBIIEHHE MOJENIEH MOJIEKYJ] HEKOTOPBIX OpPraHMYECKHX |
HEOpPraHUYECKUX BEIIECTB

OuncTka BemecTs (puabTpoBaHueM U AUCTIILUIALMEeNH. OUnCTKa BEIIECTB MepeKpHCTaIIN3aIeH.
2.2. CTpoenue aTroma

Amom - cnodxcnaa uacmuya. JloxazarenbCTBa CIOKHOCTH CTPOEHHUS aTOMa: KaTOAHBIE U
PEHTTeHOBCKUE J1ydd, (oTOd(h(DEKT, pailiOaKTUBHOCTD, JIEKTPOIIU3.

[Tnanerapnas monens atoma . Pesepdopna. Crpoenue aroma mo H. bopy. CoBpemeHnHbie
MPEJICTaBICHUS O CTPOCHUU aToMa. KoprmycKysspHO-BOJIHOBOM Jyalld3M YacTHI] MUKPOMUDA.
Cocmas amomnozo adpa - HYKIOHBL: TNPOTOHBI W HEUTPOHBL. M30TONMBI M HYKIUIBL

Y CcTOMYMBOCTS A1IEP.

dnekmponnas ooonouka amomoe. Ilonstue 00 >IEKTPOHHOHOPOUTAIIN U AIEKTPOHHOM OOJIaKe.
KBanTtoBble uncnia: raaBHoe, opOuTanbHOe (M0O0YHOE), MAarHUTHOE M CIIMHOBOE. Pacnipenenenue
AJIEKTPOHOB IO JHEPreTHMYECKHM YPOBHSIM, IMOJYPOBHSIM U OpPOHUTAISIM B COOTBETCTBUU C
IMPUHIMIIOM HavWMEHbIeW »Hepruu, npuHuounoM [laynu m nmpaswioM ['yHIoa. DnekTpoHHBIE
KOH(UTypaluy aTOMOB XMMUYECKHX 3JIEMEHTOB.

BaneHTHbIE BO3MOXXHOCTH aTOMOB XMMHUYECKHX HJIEMEHTOB.

DneKkTpoHHas KilacCHu(UKAIMI XUMHYECKHUX JIEMEHTOB: S-, P-, d-, f-amemMeHThI.
Jemoncmpayuu. ®ororddext. Monenu opbutaneit pa3muaHOil GOPMEI.

Jlabopamopnuie onvimer. HaOmioneHue CIEKTPOB HCIYCKaHWUSA M TIOTJIOUICHUS COETUHEHUN
XMMHYECKHX 3JIEMEHTOB C IOMOILBIO CIIEKTPOCKOIA.



2.3. Ilepuonuyeckuii 3aKOH M TEPHOJMYECKasl cHCTeMa XHMH4YecKuX 3jaemeHtoB JI.H.
MennenaeeBa

Omkpvimue nepuoouueckozo 3axkona. llpeArnocbuUIKM: HaKOIUIEHHE (aKTOIOTHYECKOTO
Marepuana, paborsl mnpemmectBeHHUKkoB (M.B. JleGepetinepa, A.D. Ilankyptya, JIx.A.
Horonenaca, JLIO. Meiiepa), cbe3n xumukoB B Kapncpys, amunoctHeie kauectBa /J[.U.
MenneneeBa. Otkpsitre .M. MenaeneeBbIM NepHOIMIECKOr0 3aKOHA.

Ilepuoouueckuil 3akon u cmpoenue amoma. V3otornsl. COBpeMEHHOE MOHATHE XMMHYECKOTO
aneMmenTa. 3akoHoMepHOCTh I'. Mosnu. CoBpemenHasi GopMyIupOBKa MEPUOIUIECKOTO 3aKOHA.
[lepuonuueckass cucrteMa M CTpoeHUME aroma. PU3HMYECKHI CMBICT MOPSAIKOBOTO HOMEpPA
3JIEMEHTOB, HOMEpPOB IpymIbl U rnepuoaa. llepuoguyeckoe M3MEHEHHE CBONCTB 3JIEMEHTOB:
paauyca aroMa; SHEPrud HWOHU3ALMU; DJIEKTPOOTPULIATENBbHOCTH. I[IpUuMHBI W3MEHEHUs
METAUIMYECKUX M HEMETANIMYECKUX CBOMCTB 3JEMEHTOB B IPYIIIAX U NEPHOJAX, B TOM YUCIE
OOoNpIIMX W CBEpXOONBIINX. 3HAYCHHE MEPHOJUYECKOrO 3aKOHA M IMEPHOJUYECKON CHUCTEMBI
xuMuueckux sneMeHtoB J[.M. MennaeneeBa myiss pa3BUTHS HAYKM U MOHUMAHHUS XUMUYECKOU
KapTUHBI MUDA.

Jlemoncmpayuu. PaznuuHble BapHaHTBl TaOMUIBI MEPUOAMYECKONH CHUCTEMBI XHUMHUYECKUX
anemenToB JI.M. MenneneeBa. OOpa3ibl MPOCTHIX BEMIECTB OKCUIOB M THAPOKCUIOB SJIEMEHTOB
III nepuona.

Jlabopamopnvie onvimei. CpaBHEHHE CBOICTB NPOCTHIX BEILECTB, OKCHAOB U THJIPOKCHJIOB
snemenToB III nepuona.

2.4. CTpoeHue BelmecTBa

Ilonamue o xumuyeckou cea3u. TUIbl XUMUYECKUX CBSI3€W: KOBAJCHTHas, WOHHAs,
MeTaJuIhuecKasi 1 BOJOPO/IHAS.

Kosanenmnasa xumuueckaa ceasp. J[Ba mMexaHusma oOpa3oBaHHsS STOM CBSI3U: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIA. OCHOBHBIE MapaMeTpbl 3TOTO THUIIA CBS3U: JUIMHA, MPOYHOCTH, Yroil
CBSI3M WM BAJCHTHBIA Yyrojd. OCHOBHBIE CBOMCTBAa KOBAJIEHTHOW CBSI3U: HACHIIIEHHOCTb,
MOJISIPU3YEMOCTh M TMPOYHOCTh. DIJIEKTPOOTPUIIATEILHOCTh M KJIaCCU(PHUKAIUS KOBAJICHTHBIX
CBSI3€H 10 3TOMY IPHU3HAKY: MOJISIPHAs U HEMOJISIPHASI KOBAJIEHTHBIE CBsI3U. [lodsipHOCTD CBSA3M U
MOJISIPHOCTh MOJIEKYJbl. Croco0 TMepeKphIBaHUs AJIEKTPOHHBIX OpOMTAIe M Kiaccuukanus
KOBAJIEHTHBIX CBSI3€d IO 3TOMY NIpu3HaKy: [J- m [J-cBsi3u. KpaTHOCTh KOBAJIEHTHBIX CBSI3€H U
KJIaccu(uKanusi uX 1Mo STOMY MPU3HAKY: OJMHApPHBIC, JTBOMHBIC, TPONHBIC, MOTYTOPHBIC. THUIIBI
KPUCTAJUIMYECKUX PEIIETOK Y BEIIECTB C 3TUM THUIIOM CBSI3U: aTOMHBIE M MOJEKYISIPHBIE.
®dusnyecKue CBOMCTBA BEUIECTB C ITUMHU KPUCTATUIMUECKUMU PEIIETKaMHU.

Hounasa xumuueckana c6a3b, Kak KpalHUM ClIydall KOBAJIEHTHOHM IOJISIPHOM CBsA3M MexaHu3m
o0pa3oBaHUsi MOHHOM CBsI3U. VIOHHBIE KpPUCTAIIMYECKHE PEIIETKH U CBOMCTBA BEILIECTB C
TaKUMU KPUCTAIIAMH.

Memannuueckaa xumuueckas céA3b, Kak 0COObIN THUI XMMHUYECKOUW CBSI3U, CYHIECTBYIOIIUHN B
MeTa/lax M ciuiaBax. Ee OTiMYMs U CXOJICTBO C KOBAJIEHTHOW M MOHHOW cBsA3siMU. CBOMCTBa
METAJJIMYECKON CBSI3M. MeTalmmyeckue KpUCTAUIMYECKHE PEIIETKH M CBOWMCTBA BELIECTB C
TaKUMHU KPUCTAIIAMH.

Booopoonaa xumuueckaa ceazp. Mexanusm obOpaszoBaHusi Takod cBsizu. Ee kimaccudukamms:
MEXMOJIEKYJIIpHAas ¥ BHYTPUMOJIEKYJISIpHAs  BOJOPOJHBIE  CBSI3U.  MOJEKyIsIpHbIE
KPUCTAJUTMYECKUE PEMIeTKH IS OSTOTO THNa CBs3u. DU3WYecKne CBOWCTBA BEIIECTB C
BOJIOPOJHOW CBsI3bl0. buoniornueckass pojb BOAOPOJHBIX CBSI3€M B OpraHU3alUdUd CTPYKTYpP
OMOTOTUMEPOB.

Enunas npupoja XMMUYECKUX CBS3€H: HATMYUE PA3IMYHBIX THIIOB CBA3EH B OJHOM BEIIECTBE,
Mepexo/] OJTHOTO TUTIA CBSA3HU B APYTOM U T.1I.

Komnnexcooopaszosanue. I1oHsATHE O KOMIUIEKCHBIX COE€OUHEHMSIX. KOOpAMHAIIMOHHOE YHUCIIO
KOMIUIEKCcOoOOpa3zoBatens. BHyTpeHHsii W BHemHssi cdepa KomiuiekcoB. HomeHknatypa
KOMIUIEKCHBIX CO€qMHEHUN. IX 3HaueHue.



Jemoncmpayuu. Monenu MoJIeKyJl pa3UuyHON apXUTEKTYphl. MoJiean 13 BO3AYIIHBIX LIAPOB
MIPOCTPAHCTBEHHOTO  PACIOJIOKEHUsT Sp-, SP2-, SP3-rubOpuaHbIx opOuTanei. Mopenu
KPUCTANTHYECKUX PEIIETOK pa3nuuyHoro tuna. Moaenu monekyn IHK u 6enxka.
Jlabopamopuvie onbvimel. B3auMoJIeWCTBME MHOTOATOMHBIX CIUPTOB € (pEITMHTOBOM
*KuakocTelo. KauecTBeHHbIe peakiinu Ha noHbl Fe2+ u Fe3+.

2.5. Iloanmepbl

Heopzanuueckue nonumepul. 1lonumepsl - MpoCThIE BEIIECTBA ¢ aTOMHOM KPUCTAJUIMUECKOMN
pEIIeTKOM: alIOTPOIIHbIE BHUIOM3MEHEHHsS yriaepoga (anmas, rpadur, xapOuH, QysuiepeH -
B3aMIMOCBSI3b THOpUAM3AIMKN OpOUTANICH Y aTOMOB YIiepoja ¢ MPOCTPAHCTBEHHBIM CTPOSHUEM
AJUTOTPONHBIX MOAU(DUKALIMIL); CeJIeH U TeJUTyp LEenouyeyHoro crpoeHus. [lomumepsl - cioxHbIe
BEIIECTBA C AaTOMHOM  KPUCTAUVIMYECKOW PpEHIETKOM: KBapl, KpeMHe3eM (JIMOKCHIHbBIC
COCIMHEHUSI KPEeMHHUs), KOpYHA (OKCHJI aJlOMUHUS) U aTIOMOCHUIIMKATHI (IOJIEBbIE MLIMATHI,
CIII0/1a, KaoJInH). MuHepaiel U ropHble nopojsl. Cepa miuactuueckas. MuHepaabHOE BOJIOKHO -
acbect. 3HayeHHE HEOPraHMYECKUX TMPUPOAHBIX IOJIUMEPOB B (OPMUPOBAHMM OJHON U3
TeOJIOTUYECKIX 000JI0YEK 3eMITH - JIUTOC(EPHI.

Opzanuueckue nonumepsl. CriocoObl MX TOJIYYCHHUS: PEAKIUU TOJMMEPH3AIHMUd W PEaKIUU

INOJIMKOHACHCAIlUH. CTPYKTprI IMOJIUMCPOB: J'IPIHefIHLIe, Pa3BCTBJIICHHLIC U ITPOCTPAHCTBCHHELIC.
CTPYKTypI/IpOBaHI/Ie MNOJIMMEPOB: BYJIKAHU3aAlIUA KAay4dYKOB, IIY6J'ICHI/IC 66J'IKOB, OTBCPKIACHUC
MMOJIUMKOHACHCAINOHHBIX ITOJIMMCPOB.

Krnaccugukanys noiuMepoB 1o pa3andHbIM IPU3HAKaM.

Jemoncmpayuu. Konnekuuu miactMacc, KaydyyKoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX IMOPO/I.
MunepanbHOE BOJIOKHO - acOecT 1 u3aenus u3 Hero. Mojaenu mosnekyn 6enkos, JJHK, PHK.
Jlabopamopnsie onvimpl. O3HaKoMIIeHHE C O0pa3llaMHM IUIACTMAcC, BOJIOKOH, Kay4dyKOB,
MUHEPAJIOB M TOpHbIX mopod. IlpoBepka macTMacc Ha 3JIEKTPUYECKYIO HPOBOAMMOCTb,
rOpIOYECTb, OTHOUIEHHE K pacTBOpaM KHUCIIOT, LIENo4Yed U okuciutened. CpaBHEHUE CBOWCTB
TEPMOPEAKTUBHBIX M TEPMOIUIACTUYHBIX IIacTMmacc. [lomyyeHne HUTEH M3 KampoOHOBOW MM
JaBcaHOBOM cMouibl. OOHapyKeHHe XJI0pa B HOJUBUHUIXIOPUIE.

2.6. lucniepcHbIe CHCTEMBI

Ilonamue o oucnepcnvix cucmemax. Knaccupukanus TUCIIEPCHBIX CUCTEM B 3aBUCHUMOCTH OT
arperaTHoOro COCTOSHUSI JTUCIEPCUOHHOM Cpelbl U JUCIEPCHOM (a3bl, a TaKKe MO0 pa3Mepy HUX
yacTull. ['pyboancnepcHble CUCTEMBI: 3MYJIbCHUM U CYCIEH3UU. TOHKOANUCHEPCHBIE CHUCTEMBI:
KOJUIOM/IHbIE (30JIM U TellM) U UCTUHHBIE (MOJEKYJSpHbIE, MOJEKYJISIPHO-UOHHBIE U HOHHBIE).
O dexr Tunpansa. Koarynsuus B KOJIIOUAHBIX pacTBopax. CHHEpE3HC B TefsX.

3nauenue OucnepcHvlx cucmem B KUBOM M HEXKUBOM NpUPOJE M NPAKTUYECKON KHU3HU
YyeloBeKa. OMYJIbCUUM U CYCIIEH3MM B CTPOUTEIbCTBE, NHUIIEBOW M  MEAMIIMHCKON
IIPOMBIIIJIEHHOCTH, B KOCMETHKE. bHoornyeckue, MEIULHUHCKHE U TEXHOJOTMYECKHE 30JIH.
3HayeHue Teliel B OpraHu3aldM XKWBOW MaTepud. bHoOIOrHYecKkue, MUILEBbIE, MEIUIIMHCKUE,
KocMmeTnueckue reau. CuHepesuc Kak (paxkTop, Onpeaessiomuil CpOK FOJHOCTH MPOIYKIUN Ha
ocHoBe reseit. CBepThIBaHHE KPOBH KaK OMOJIOTHYECKUI CHHEPE3HUC, €r0 3HaUEHHE.
Jemoncmpayuu. Buapl TUCIIEPCHBIX CUCTEM U UX XapaKTepHble Npu3HaKku. [Ipoxoxaenue myya
CBeTa uepe3 KOJJIOUIHbIE U UCTUHHBIE pacTBOPbI (3ddexT Tunmans).

Jlabopamopnuie onvimel. Ilonyuenue cycneHsuu cepbl U kanudomnu. [lomyueHue sMynbcuu
pactutenbHoro Macia u Oenszona. [lomydenue 3oms kpaxmana. [lomydenue 30515 cepbl U3
THOCYb(aTa HATPUSI.

2.7. XumHnuecKkue peakuuu

Knaccugpukayua xumuueckux peakyuil 6 op2anuveckoil u Heopzanuueckoii xumuu. Ilonstue
0 XMMHUecKOl peakiuu. Peakuuu, unymue 6e3 M3MEHEHUS! KaueCTBEHHOTO COCTaBa BEIIECTB:
ajyIoTponM3anus ¥ u3zoMepusauus. Peakuuu, uaymue ¢ M3MEHEHMEM COCTaBa BEILECTB: IO
YHUCIly W XapakTepy pearupyromux H oO0pa3yroIMXCs BEIIECTB (pa3ioKEHUs, COCAUHEHUS,
3aMerieHusi, oOMeHa); MO0 W3MEHEHHIO CTENEHEH OKHCICHHS DSJIEMEHTOB (OKHUCIMTEIbHO-
BOCCTAHOBUTENIbHBIE U HE OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU); MO TEIIOBOMY



addekry (3K30- M SHAOTEpMHUYECKHE); TO (daze (TOMO- M TeTEPOTCHHBIC); MO HAIMPABICHUIO
(oOpatmMble W HEOOpAaTHMBIC); IO MCIOJB30BAaHUIO Karaiau3aropa (KaTaJuTUYECKUEe U
HEKATAIUTUYECKHE); 10 MEXaHU3MY (paJluKabHbIE, MOJIEKYJIIPHBIEC U HOHHBIE).

Bepoamnocmo npomexkanua Xxumuyeckux peaxyuil. BHYTpEHHsS OSHEprus, SHTAIbIU.
TemnoBoil »pdexT xumuueckux peakuumid. Tepmoxumuueckue ypaBHeHus. CraHmapTHas
SHTAJIBIUA peakuii u oOpazoBaHus BemiecTB. 3akoH 1. ['ecca u ero cineacTBus. DHTPOIHSI.
Ckopocmbv xumuueckux peaxkyuit. Ilonstue o ckopoctu peaknuil. CkopocTb TomMo- U
reTEPOreHHOMN peakuu. DHEPIUsl AKTUBALIUH.

@akTOpbl, BIHSIOIIKE HA CKOPOCTh XMMHUYECKOW peakuuu. [Ipupoaa pearnpyrommx BELIECTB.
Temneparypa (3akon Bant-I'odda). Konmentpamums. Karamuzatopel M KaTanw3: ToMo- H
IFETEPOreHHbIM, UX MeXaHu3Mbl. DepMeHTbl, MX CPaBHEHHE C HEOPraHMYEeCKUMHU
KaTajJn3aTopaMy. 3aBHCHUMOCTh CKOPOCTH PEAKUUNA OT IOBEPXHOCTH CONPUKOCHOBEHUS
pearupyrouux BeLeCTB.

Oopamumocms xumuyeckux peaxyuii. Xumuueckoe pasnogecue. 1loHsITHE O XMMHUYECKOM
paBHOBecHM. PaBHOBecHble KOHLEHTpauuu. JIMHAMUYHOCTP XHUMHYECKOIO pPAaBHOBECHS.
@akTOophl, BIMSIOLIME HAa CMEIICHHUE PABHOBECHUS: KOHIEHTpAlMs, AaBICHHE, TeMmIeparypa
(mpuniun JlelllaTense).

Jemoncmpayuu. IlpeBpamenue kpacHoro ¢ocdopa B Oenblil; Kuciaopoga — B 030H. Moaenu
Oyrana u uzoOyrtana. [lonydyeHue kucnopoja u3 HepoKcUia BOAOPOAa U BOJbI; JAErUpaTanus
stanona. [lenouka npeppamenuit P[] P205 [1 H3PO4; cBolicTBa YKCYCHON KHMCJIOTBHI; PEaKIUu,
uaylmue ¢ o0pa3oBaHMEM OCajKa, ra3a M BOJbl; CBOMCTBA METAJIJIOB, OKUCIIEHUE alIbJETH/A B
KHCIIOTY WM COUPTAa B ajpJeruj. Peakuuu ropeHus; peakuuu 3HI0TEPMHYECKUE Ha MpUMEpe
peakuuu pasioKeHus (3TaHoja, KaJIUMHON CeTUTPhl, OUXpoMaTa aMMOHMSI) U SK30TEPMHUUECKUE
Ha MpUMEpPe peakiuii coennHeHus (odecuBeuynBanue OPOMHOI BOJBI M pacTBOpa IepMaHraHata
KaJIusl STWIEHOM, TallleHHe M3BECTH U Jp.). B3aumozeiicTBue MHKa ¢ pacTBOpaMH COJISTHOM U
CEpPHOM KHUCJIOT MPHU pa3HBIX TeMIEpaTypax, NpU Pa3HbIX KOHLEHTPAUUSAX COJITHOW KHUCIOTHI;
paziokeHue NepoKcuIa KMCIopoa ¢ moMoIbpio okcuaa mapranna (IV), katanassl ceiporo msca
U celporo kaprodens. B3aumonelcTBue NHMHKA pPa3lIWYHONW MOBEPXHOCTH (TOPOIIKA, MBLIH,
rpanyi) ¢ kucioTo. Mogaens "kunsuiero ciost". CMelieHne paBHOBECHS B CUCTEME:

Fe3+ + 3 CNS- [J Fe(CNS)3; ombuleHHE >XHPOB, peakmuu >Tepudukanuu. 3aBUCUMOCTH
CTEMEHM DJIEKTPOJUTHUYECKON TUCCOLMAIMU YKCYCHOM KHMCIOTHI OT pa30OaBneHusi. CpaBHeHUE
ceoiictB 0,1 H pacTBOpoB CepHOM M CEPHUCTOM KHUCIIOT, MypPaBbHUHOM M YKCYCHOM KHUCIOT;
TUAPOKHCIOB JIUTHUS, HATPUS U KaJIHSI.

Jlabopamopnuie onvimet. Ilonydenue Kucioposa pas3iiokeHHEM NMEpOKCUa BOAOpoaa U (WiIH)
nepMaHraHara kanus. Peakuuu, uayme ¢ oOpa3oBaHMEM OcCa/iKoa, ra3a WM BOJIBI JUIS
OpPraHMYECKUX Y HEOPTraHMYECKUX KUCIIOT.

2.8. PacTBOpbI

Ilonamue o pacmeopax. @PuU3uKo-XUMHUYECKas TNPUPOJA PACTBOPEHHUS  PACTBOPOB.
B3aumopeiictBue pacTBOpUTENs W PACTBOPEHHOIO BeliecTBa. PacTBOPHMOCTH BEIECTB.
CriocoObl BhIpa)Ke€HHsI KOHILEHTpAIMM PacTBOPOB: MaccoBasi JI0JIi PACTBOPEHHOI'O BEIIECTBa
(mpo1eHTHAas ), MOJISIpHAS.

Teopusa 3nekmponumuyeckonu Ouccoyuauyuu. MexaHu3M JUCCOLMALMM  BEUIECTB C
pa3IMYHBIMHM TUIIAMH XUMHUYECKUX CBsi3ell. Bkitag pycckux y4eHbIX B pa3BUTHE IPEICTaBICHUN
00 »IEeKTpOoNUTHYECKON auccoruranuu. OCHOBHBIE IOJIOKEHUS TEOPUH DJIEKTPOITUTHUECKOM
muccouuanuu. CreneHb AJIEKTPOJIUTUYECKOW JOUCCOLMAalUU U (AKTOpPhl €€ 3aBUCUMOCTH.
CunpHBIE U CPETHUE DIIEKTPOIIUTHI.

Huccouunanus Boasl. Bomoponusiii mokazatenb. Cpena BOAHBIX PACTBOPOB 3JIEKTPOIUTOB.
Peakiiuu oOMeHa B BOAHBIX PACTBOPaX AJIEKTPOJIUTOB.

T'uoponu3s, xkaxk oOMeHHBIN Tporiecc. HeoOpaTuMplii THAPOIN3 OPraHUYECKUX U HEOPTaHMIECKUX
COEIMHEHUH U €ro 3HaUYEHHUE B IPAKTUUECKON JEATEIbHOCTH YEJIOBEKA.

OO6patumblii ruapoan3 coseid. CTyneHyaTsiid ruapoaus. [IpakTnueckoe mpuMeHeHUe THAPOIH3a.



['maponu3 opraHnyeckux BemecTB (OeNKOB, )KUPOB, YIIIEBOAOB, NOIUHYKICOTHI0B, AT®D) u ero
Ouosornyeckoe U mpakruyeckoe 3HaueHue. OmpuieHue xupoB. Peakuus srepuduxannu.
Jemoncmpayuu. CpaBHEHUE >3JIEKTPOIPOBOAHOCTH PACTBOPOB 3JIEKTPOIUTOB. CMenieHue
paBHOBECHsI AMCCOLMALMM CIa0BIX KUCIOT. MHIMKAaTOpPBl U M3MEHEHUE UX OKPAaCKU B PAa3HbIX
cpenax. CepHOKMCHBIA M (EpPMEHTATUBHBIM THUAPOIU3 YIJIEBOAOB. ['maponus kapOOHATOB,
Cyi1b(paToB M CHJIMKATOB ILEIOYHBIX METalsIoB; HUTparoB cBuHUA (II) miam nunka, Xjaopuna
AMMOHHMSIL.

Jlabopamopnsie onvimbi. XapakTep AMCCOLUALUY PA3IUYHBIX THIPOKCUIOB.

IlIpakmuueckoe 3anamue. I [puroToBiacHue pacTBOPOB PA3IUYHBIX BUJOB KOHIEHTPALIUH.

2.9. OKHCIUTENIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU. JJIEKTPOXUMHUYECKHE MPOLECCHI
Okucnumenvho-¢occmanogumenvuvle peakyuu. CreneHb oOkucieHus. BoccraHosutenn u

okuciauteny. OKUCIIEHHWE U BOCCTAHOBIIEHUE. Ba)kHEHIIME OKUCIMTENM M BOCCTAaHOBHUTEIIH.
BoccraHoButenbHbple  CBOMCTBA METAJUIOB - MPOCThIX BewlecTB. OKHUCIUTENbHbIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAJIOB — IIPOCTBIX BEIIECTB. BOCCTaHOBUTEIBHBIE CBOMCTBA
BELIECTB, OOpa30BaHHBIX D3JEMEHTAMHU B HU3LIEH (OTPULATENbHOM) CTENEHH OKHUCIICHUS.
OxucnuTenbHble CBOMCTBA BEIIECTB, 00OPa30BaHHBIX 3JEMEHTaMU B BbICIIEH (TIOJI0XKUTEIBHOM)
cTerneHu okuciaeHus. OKUCIUTENbHbIE U BOCCTAHOBUTENbHbIE CBOMCTBA BEILIECTB, 00Pa30BaHHBIX
3JIEMEHTaMU B IIPOMEKYTOYHBIX CTEIIEHAX OKUCIICHMUS.

Knaccugukayua oxuciumenvno-eoccmanosumenbhvix peaxyuii. Peakuium MeXaToOMHOTO U
MEXMOJIEKYJIIPHOTO OKUCIICHHUSI-BOCCTAHOBIIEHHS. Peakiiuu BHYTpUMOJIEKYIIPHOTO OKUCICHHSI -
BOCCTAHOBJIEHMsI. Peakiny caMOOKHCIIEHUS-CAMOBOCCTAHOBIIEHUS (JIUCIIPOIIOPLIUOHUPOBAHUS).
Mertonabl cocTaBlE€HUS YpaBHEHHH OKHMCIMTEIbHO-BOCCTAHOBUTENbHBIX peakuuil. Mertoa
AIIEKTPOHHOIrO OanaHca. BiusHue cpenbl Ha NpPOTEKaHUE OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
IIPOLIECCOB.

Xumuueckue ucmounuKuy moxa. JIEKTPOIHbIE MOTEHIMANIBL. Psl cTaHAAPTHBIX AJIEKTPOIHBIX

INOTCHIIMAJIOB (BHGKTPOXI/IMI/I‘IGCKI/Iﬁ pAaa HaprDKeHI/Iﬁ MeTaJ'IJ'IOB). I'anpBaHMYECKHE DIEMEHTHI U
MMPUHIUIIBI Hnx pa6OTBI. CocraBneHue TaJIbBAHUYCCKUX QJICMCHTOB. O6p330BaHI/Ie
TaJIbBAHWUYCCKUX IIap IPpHU XUMHUYCCKUX

npoiieccax. ['anpbBaHUYECKHE IJIEMEHTHI, IPUMEHSEMbIC B KU3HU: CBUHIIOBAS aKKyMYJISTOpPHAs
Oarapesi, HUKeJIb-KaIMUEBbIe 0aTapeu, TOTUTMBHBIC DIEMEHTHI.

Dnekmpoau3 paciuiaBoB U BOJHBIX PACTBOPOB JJIEKTPOIHUTOB. [Iporiecchl, mpoucxonasimuye Ha
KaToJI€ U aHOJE. Y PaBHEHUS JIEKTPOXUMUUYECKHUX MPOIIECCOB. DIEKTPOJIN3 BOJAHBIX PACTBOPOB C
WHEPTHBIMH DJJIEKTPOAAMH. IJEKTPOJIU3 BOJHBIX PACTBOPOB C PACTBOPUMBIMH IJICKTPOJAMHU.
[IpakTHueckoe MpUMEHEHUE ANEKTPOIIU3A.

Hemoncmpayuu. BoccTaHOBIEHHE TUXpomaTa Kajlus IUHKOM. BoccTaHOBIEHUE OKCUIa MEau
(I) yrmem wu BomopogoM. BoccTaHoBlneHHEe AMXpoMaTa Kajusl OSTUJIOBBIM CIHUPTOM.
OKuCIUTENbHBIE CBOMCTBA a30THOW KHUCIOTHI. OKHUCIUTEIbHBIE CBOMCTBA IMXpOMATa Kajusl.
["anpBaHMYeCKUE dTIEMEHTHI U OaTapelku. DIeKTpoian3 pactBopa xiuopuaa meau (11).
Jlabopamopnsie onvimpl. B3auMoaelicTBue METaUIOB ¢ HEMETAJIAMH, a TAKXKE C PaCTBOpPaAMHU
COJIEl W pPacTBOpaMM KHCIJIOT. B3anmonaeicTBHe CEpHOM M a30THOM KHUCJIOT C MEBIO.
OkucnuTeNbHBIE CBOMCTBA TIEPMaHTaHaTa KaIus B Pa3IUYHBIX CPeax.

2.10. Knaccupukauus Bemect. IlpocThie BemecTBa

Knaccugukayusn neopzanuueckux eeuwgecme. Ilpocteie u cioxHbie BemecTBa. OKCHUIBI, UX
knaccudukanusa. [uapokcuasl (OCHOBAaHHUS, KHCIOPOJACOAEPIKAIIUE KHUCIOTHI, aM(oTepHbIe
ruapokcuapl). Kucmotel, ux kmaccudukamus. OcHoBanus, ux knaccudukamnus. Conu cpemaHue,
KHUCJIIBIC, OCHOBHBIC M KOMILJICKCHEIC.

Memannwt. [lonoxxeHne METalIOB B MEPHOIUYECKONW CHUCTEME M OCOOCHHOCTH CTPOCHHS HX
atomoB. [IpocTbie BeliecTBa - METaUIbl: CTPOCHUE KPUCTAJJIOB U METAJUTMYECKas XUMHUYECKas
cBsa3b. OOmme ¢u3nUeckue CBOMCTBA METAUIOB M BOCCTAHOBHUTEIBHBIC CBOWCTBA HX:



B3aMMOJEMCTBUE C HEMeTalIaMHu (KHUCIOpPOJOM, TajJoreHaMH, CEpoil, a30TOM, BOJOPOIOM), C
BOJIOM, KHCJIOTaMH, pacTBOpaMU  COJIeW, OpraHMYeCKMMM BellecTBaMu (CHHpTamuy,
rajjoreHajJKaHamu, (PeHOJIOM, KHCIOTaMH), co ImenodaMu. OKCHIBI U THIPOKCUIBI METAJIIOB.
3aBUCUMOCTb CBOMCTB 3THX COCIMHEHMH OT CTENEHEW OKUCICHUS METAUIOB. 3HauyeHue
METAJIJIOB B IPUPOJE U KU3HU OPTaHU3MOB.

Koppo3ua memannoe. llonstue xoppo3uu. XuMHUEcKas KOPpO3Us. DIEKTPOXHUMHUYECKas
Koppo3us. CriocoObl 3alUTH METAJUIOB OT KOPPO3UH.

Oobugue cnocoowt nonyuenus memanioe. Metauibl B npupojie. Metamnyprus 1 €€ BUJIbl: UPO-,
TUAPO- U AEKTPOMETAIUTYPrusl. DIEKTPOIU3 PacIyIaBOB U PACTBOPOB COECIMHEHUIN METAJUIOB U
€ro MpaKTHYECKOE 3HAUCHUE.

Hememannwl. Ilonoxxenue HEMETAUIOB B NEPUOANYECKON CHCTEME, OCOOEHHOCTH CTPOEHHUS UX
aTOMOB. DJIEKTPOOTPULIATENLHOCTD.

bnaropogabie Ta3pl. DIEKTPOHHOE CTPOCHHE aTOMOB OJIATOPOAHBIX I'a30B U OCOOCHHOCTH HX
XUMHUYECKHUX U (PU3NYECKUX CBOMCTB.

Hewmerannel — mpoctble BemiecTBa. ATOMHOE M MOJIEKYJISIPHOE CTPOEHHE HX. AJIOTPOIHSL.
XuMHYecKue cBoicTBa HeMeTauioB. OKHUCIUTENbHBIE CBOICTBA: B3aUMOACHCTBHE C METAJUIAMU,
BOJOPOJIOM, MEHEE DJIEKTPOOTPULIATEIbHBIMU HEMETANIaMU, HEKOTOPBIMH  CIOXHBIMU
BelecTBaMu. BoccTaHOBUTENbHBIE CBOMCTBA HEMETAIUIOB B pEakUUaxX ¢ (GTOPOM, KHCIOPOAOM,
CJIOKHBIMU BEIIECTBAMU-OKUCIUTENAMU (a30THOM U CEPHON KHUCIOTaMU U JIp.).
Jemoncmpayuu. Komnexuus "Knaccudukaruss HEOpraHMYECKHX BemiecTB" W 0OpasIlsl
npezncraButeneii kiaacco. Kommeknus "Knaccudukanus opranndeckux BemecTB" W 00pasibl
npecTaBuTeNel KiaccoB. Moieny KpUCTaNIMYeCKUX PEIIeTOK MeTayioB. Komekuust MeTanioB
C pa3HBIMU (PU3NYCCKUMH CBOHCTBaMHU. B3amMoielicTBUE JTUTHUS, HATPHS, MAarHUs U Kelie3a C
KHUCIIOPOJIOM; IMIENIOYHBIX META/NIOB C BOJAOW, cHnupTaMu, (DEHOJIIOM; LUHKAa C pacTBOpaMu
COJITHOM M CEPHOM KHUCJIOT; HATPHUS C CEPOM; AIFOMUHUS C MOJO0M; XKeJe3a C paCTBOPOM MEIHOTO
KyIopoca; aJlOMHUHHS C pacTBOPOM eiakoro Harpa. Okcuasl U ruapokcuibl xpoma. Kopposus
METaJIJIOB B 3aBUCHUMOCTH OT YCJIOBUM. 3alllUTa METAJUIOB OT KOppO3uu: 00pasibl "HepkaBeek',
3alIMTHBIX ~ MOKpeITHH. Komneknuss pyxa.  OnekTposn3  pacTBOpoB — cosield.  Mogenu
KPUCTAJUTMYECKUX PEIIETOK HOJa, anmasa, rpadura. Amnorponust Gocdopa, cepsl, KUCIOpoa.
B3aumogeiicTBue BOJOpoOJa C KHCIOPOJAOM; CYpPbMBI C XJIOPDOM; HATpHsi C HOJOM; XJopa ¢
pacTtBOopoM Opomuaa Kajaus; XJOPHOM M CEpOBOJAOPOJHOM BOJBI, OOECIBEUMBAHHE OpPOMHOM
BOJIbI STUJIEHOM HJIH all€TUIICHOM.

Jlabopamopusie onvtmbl. O3HaKOMJIICHHME ¢  oOpas3llaMu  TMpEACTaBUTENEH  KIACCOB
HEOpraHuyeckux BemecTB. O3HakomileHHe ¢ oOpa3nmamMu TpeIcTaBUTeNed  KJIaccoB
OpraHMueckux BemecTB. O3HaKOMJIEHHE C KOJUIEKLIUEN Py/.

Ilonyuenne wu cBoicrBa kucinopona. Ilomyuenne wu cBoiictBa Bomopoxa. IlomyuyeHue
IIJJACTUYECKOM Cepbl, XUMHYECKUE CBOMCTBA cephl. B3anMoneincTBre MeTaioB C pacTBOpaMu
KucnoT u coneil. CBoiicTBa yris: ajcopOLMOHHBIC, BOCCTaHOBHUTENbHBIE. B3ammoseicTBue
[MHKa WM aJIOMHHMS C pacTBOpaMHU KHMCIOT U mienodeid. OKpaliMBaHUe TUIaMEHU KaTHOHAMH
HIEJIOYHBIX U HIEJIOYHO3EMENBHBIX METAJIOB.

2.11. OcHOBHBIE KJIACCHI HEOPTAHNYECKUX H OPTAHUYECKUX COeTUHEHUMH

Booopoonvie coeounenua nememannos. Ilonydenne aMmmmuaka U XJ0pOBOJOPOJa CUHTE30M H
KOCBEHHO. Pu3nueckue cBoicTBa. OTHOLIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOKCTBA.

Okcuovt u anzudpuowvl Kapoonoswlx kuciom. HeconmeoOpasyromme U coneoOpasyromne
okcuabl. KuciaotHele okcuapl, UX cBoiicTBa. OCHOBHBIE OKCHJIbI, UX CBOMcTBa. AMQOTEepHbIE
OKCHJIbI, UX CBOMCTBAa. 3aBUCHMOCTb CBOMCTB OKCHJIOB METAJUIOB OT CTENEHU OKHUCIICHUS.
AHTUIPpUABI KAPOOHOBBIX KUCIOT KaK aHAJIOTH KUCIOTHBIX OKCHJIOB.

Kucnomul opeanuueckue u neopzanuueckue. Kucinorsl B CBETE TEOPUM 3JIEKTPOIUTHUECKON
muccouuanuu. Kucnotel B cBere nporonutuyeckoil Teopun. Knaccudukanus opraHuueckux u
HEOpraHuyeckux Kkucnor. OOmme CBOMCTBAa KHCIOT: B3aUMOACHCTBHE OPTaHUYECKUX U
HEOPraHMYECKUX KHUCJIOT C€ MeTajllaMd, OCHOBHBIMM M aM(OTEpHbIMH OKCHIAMU U



THIPOKCUIAMHU, C CONSIMH, oOOpa3oBaHue CHOXKHBIX 3¢upoB. OCOOEHHOCTH CBOMCTB
KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHUCJIOT.
Ocnosanusa opeanuueckue u Heopzanuyeckue. OCHOBaHUS B CBETE TEOPUH DIIEKTPOIUTHUECKOMN

muccornranui. OCHOBaHUS B CBETE MPOTOIUTHUYECKON Teopun. Kiaccudukanus opraHndeckux u
HEOPraHWYECKUX OCHOBAHUU.

XHUMHYECKUE CBOWCTBA IIEIIOYEH W HEPACTBOPUMBIX OCHOBaHMM. CBOMCTBA OECKHUCIOPOIHBIX
OCHOBaHUM: aMMHaKa 1 aMUHOB. B3anMHoOe BIIMSIHME aTOMOB B MOJIEKYJI€ aHWJIMHA.
Am¢bomepnovie opzanuueckue u Heopzanuueckue coeounenus. AmdboTepHble OCHOBAHUS B
CBETE MPOTOJIUTUYECKON TEOopur. AMMOTEPHOCTh OKCHUAOB M THAPOKCHIOB TEPEXOTHBIX
METaJJIOB: B3aUMOJICHCTBUE C KUCIOTaMU U IIEJIOYaAMH.

Conu. Knaccudukanus W XUMHYECKHE CBOWCTBAa cojieli. OCOOCHHOCTH CBOWCTB COJICH
OPTraHWYECKUX U HEOPTaHUYECKUX KUCIIOT.

TI'enemuueckana cea3b Medcoy Kaaccamu OpZAHUYECKUX U HEOP2AHUYECKUX COeOUHEHUIL.
[ToHsITHE O TEHETHYECKOM CBSI3M M FEHETHUYECKHUX PANAX B HEOPraHUYECKOM M OPraHuYEeCKOu
xumuH. ['eHeTHueckue psiabpl MeTaula (Ha MpUMepe Kaiblus U Keleza), HemeTayuia (cepbl U
KPEMHHUsI), TIEPEXOJHOr0 djeMeHTa (IMHKa). ['eHeThueckue psAapl W TEHETHYeCKas CBs3b B
OpraHMYecKOM XMMUHU. ENMHCTBO MUpa BELIECTB.

Jlemoncmpayuu. Konexknuyu KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB, JEMOHCTPALIUS
X CBOMCTB. B3ammojelcTBHe KOHUEHTPUPOBAHHBIX A30THOW M CEPHOM KHUCIOT, a TaKkKe
pa30aBiIeHHON a30THOM KUCIIOTHI ¢ Menbio. Peakuus "cepeOpsiHOTO 3epkana’ uisi MypaBbHHOM
KHUCTIOTHI. B3anMonelicTBrue pacTBopa rUApOKCHIA HATPUSL ¢ KUCIOTHBIMH OKCHJIaMU (OKCHIIOM
dochopa (V)), amdboTepHbIME THUAPOKCHAAMH (THIPOKCHJIOM IIMHKA). B3ammojeicTBue
aMMHuaka ¢ XJopoQoaopoJOM W BOJOW. AHANOTUYHO I MeTWiIaMuHAa. B3aumoneicTBue
aMUHOKHCIIOT C KUCIOTaMHU U 1enodaMu. OCyIecTBICHUE MEPEX0JI0B:

Call CaO[J Ca3(PO4)2 [J Ca(OH)2

P P205 [0 H3PO4

Cull CuOU CuSO4 [1 Cu(OH)2 [0 CuOU Cu

C2HSOH [J C2H4 [J C2H4Br2

Jlabopamopuwvie onvimer. llonydyenne M cBoMcTBa yriiekucioro rasza. CBoiicTBa COJISIHOH,
cepHoil (pa3baBieHHOW) U YKCYCHOM KHCIOT. B3auMopeicTBrue THIPOKCUIA HATPHUS C COJSIMU
(cynbdarom menu (II) u xmopumom ammonwus). Pasnokenue rugpokcuaa meau. [lomyuenue u
am(oTepHbIe CBOMCTBA TUApOKcHIa amoMuHMS. [lonydyeHue KecTKoW BOABI U H3yUEHHUE €€
CBOWCTB. Y CTpaHEHUE BPEMEHHOM U NTOCTOSTHHOM KECTKOCTH.

Ilpakmuueckoe 3anamue. IlonyyeHue XJIOpOBOAOPONA M COJSIHOM KHMCIIOTBI, MX CBOMCTBA.
[Tonyuenne aMmMHaka, €ro CBOMCTBA.

2.12. X¥Mu4 3J1eMEeHTOB

S-DIJIEMEHTHI.

Booopoo. ]IBoWCTBEHHOE TIOJIOKEHHE BOJOPOJIa B NEPUOAMYECKOW cucTteMe. KM30Tombl
Bojopoaa. Tspkenass Bojga. OKHMCIUTENbHBIE M BOCCTAHOBHUTENIbHBIE CBOWCTBA BOJOPOJA, €0
MOJIy4eHHUE U MpUMeHeHue. Poib BOJOpoaa B )KUBOW U HEKUBOM ITPUPOJIE.

Bona. Pons Bombl kak cpemooOpasyromiero BEMECTBAa KJIETKH. JKOJOTUYECKHE aCIEeKThI

BOJOITOJIL30BaHUS.

Inemenmul 1A-cpynnsi. enounsie MmeTamsl. O0Mmas XapakTepUCTHKA IIETOYHBIX METAJUIOB Ha
OCHOBAaHHWM TOJIOKEHHS B Mepuoandeckor cucrteme snemeHToB .M. MenneneeBa u crpoeHus
atomoB. [lomyuyenue, (u3mveckre W XUMUYECKHUE CBOWCTBA INEJIOYHBIX METauIoB. KaTHOHBI
HIEJIOYHBIX METAJUIOB KaK BaKHEHIas XxuMmuuyeckas ¢opMa MX CYIIECTBOBAHHUS, PEryJISTHBHAsS
POJIb KATUOHOB KaJusl U HATpUs B *KUBOMU kieTke. [IpuponHble coequHEHUsT HATPpUs U Kajusl, UX
3HaYEHHE.

Inemenmut I1A-2pynner. O01ias XxapakTepUCTHKA MIETOYHO3EMEIbHBIX METAJNIOB U MarHusi Ha
OCHOBAaHMU TIOJIOKECHHS B Mepuoandeckor cucrteme snemeHToB .M. MenneneeBa u crpoeHust



atomoB. Kanpiuii, ero mnomydeHue, Qu3MUECKUEe W XUMHYECKHE CBOWCTBa. Bakueiimme
COCIMHEHUS KaJblIUs, UX 3HauUeHUe W nmpuMmeHeHue. Kanbuuii B mpupoje, ero Ouosoruyeckas
pOJIb.

p-DJIEMEHTHI.

Antomunuii. XapakTepucTUKa allOMUHUS Ha OCHOBAHUH IOJIOXKEHUS a IEPUOJIMUECKON cucTeME
anemenToB JI.M.MenneneeBa u crpoeHust aroma. llomydyeHue, ¢u3HUeCKHEe U XUMHUYCCKHE
CBOMCTBA alIOMHHHSA. BaXHEWIINE COCIMHEHHMS alIOMUHHUS, HX CBOHCTBa, 3HAYCHHUE H
npumeHeHue. [IpupoaHeie coeMHEHUS aTFOMUHUS.

Yenepoo u kpemnuii. O01mas xapakTeprucTUKa HA OCHOBAHUU MX TIOJIOKEHUS B MIEPHOTUICCKON
cucreme J[.. MenneneeBa u crpoenusi aroma. lIpocTbie BemiecTBa, 0Opa3oBaHHBIE ITUMHU
aneMeHTaMu. OKCHIIbl U TUAPOKCHU[BI yIJIepojia M KpeMHus. BaxHelinne coyii yrojibHOW U
KpEeMHHEBOU Kuca0T. CHIIMKaTHAs: TPOMBIIUIEHHOCTb.

T'anozenwpr. O01Ias XapaKTEPUCTUKA FAJION€HOB HA OCHOBAHUM UX IOJIOKEHUS B MEPUOJANYECKOU
cucrteMe 3neMeHToB J[.M.MeHaeneeBa u CTpoeHHs] aTOMOB. ['ajloreHbl — MpPOCThIE BELIECTBA:
CTPOCHHE MOJIEKYJ, XHMHYECKHE CBOMCTBA, IIOJIy4deHHME M IpUMEHeHue. Baxuelmue
COCIMHEHUS] TaJOr€HOB, MX CBOMCTBA, 3HAYEHHWE U IPUMEHEHHE. ['ajoreHel B MpUpOJE.
buosiornyeckas poJib raJoreHos.

Xanvkozenvt. OOmIasi XapaKTepUCTUKAa XalbKOT€HOB HA OCHOBAaHMM HX TOJOXKEHUS B
nepuoanueckon cucreme sneMeHToB .M. MenneneeBa u CTpoeHHMsT aTrOMOB. XaJIbKOTE€HBI —
npocteie BemecTBa. Aumorponus. CTpoeHHE MOJEKYNT aUIOTPOMHBIX MOJUGUKALUNA U UX
cBoiictBa. [lomyueHune u mNpUMEHEHHME KHCIOpOJa M cepbl. XaJbKOT€Hbl B MPUPOJE, HX
Ounojoruveckas pob.

Inemenmut VA-epynner. O0O11as XapaKTEPUCTHKA JIEMEHTOB ATOM T'PYIIIBI HA OCHOBAaHUHU HX
MOJIOKEHUSI B Nepuoanyeckod cucreme sneMeHToB (.M. MeHneneeBa U CTpOEHUsI aTOMOB.
CtpoeHue MOJNEKyJabl a30Ta M AUIOTPONHBIX Moaudukauuid Qocdopa, uUX ¢GuU3MYECKUe u
XUMHYECKHE CBOMCTBA. Bomopoansle coenuHeHHs 3i1eMeHTOB VA-rpynnbl. OKCuAbl a3oTa H
docdopa, coorBeTcTByIONME UM KHCIOTHL. Conu 3TuX KuciaoT. CBOWCTBAa KHUCIOPOIAHBIX
coeMHeHuH azoTa U (ocdopa, UX 3HaUeHHE M MpUMEHeHHe. A30T U ¢ocdhop B IpUpoie, UX
Ouosiornueckasi poib.

Inemenmur IVA-cpynner. O01mas xapakTepuCTHKa 3JE€MEHTOB 3TOW I'pYIIBl HA OCHOBAaHHUU UX
MIOJIOKEHUSI B INEPUOAMYECKOM cucrteMe 3ieMeHToB (.M. MeHneneeBa M CTpOEHUS aTOMOB.
VYraepon u ero amorponust. CBOMCTBa aJlJIOTPOMHBIX MOJU(PHUKAIMNA Yriiepoaa, UX 3HaYeHUE U
npuMeHenrne. OKCUABI U THJIPOKCHUJIBI YIJIepoaa U KPEeMHHUs, UX XUMU4yeckue coicTBa. Comu
YrOJbHOW M KPEMHHMEBBIX KHUCIOT, UX 3HaueHHe M npumeHeHue. IlpupomooOpasyromas poib
yIJIepoJia JUisl JKUBOW M KPEMHMS - JUUISl HEXKUBON IIPUPOJIBI.

d-DneMeHTHI.

OcoOennoctu ctpoenus: aromoB d-snementoB (IB-VIIIB-rpynm). Mens, uunk, xpowm, xeneso,
Maprasel| Kak MpocTble BEIIeCTBa, X (PU3MUECKUE U XMMHUUYECKHe cBOHCTBa. Haxoxaenue aTux
METAJIJIOB B IpPHUpOJe, UX MoiydeHue u 3HaueHue. CoeanHeHus d-3I€MEHTOB C pa3IMYHBIMU
CTENEHSIMHM OKHUCIEHHS. XapakTep OKCUAOB U TMIPOKCHIOB 3THUX DJIEMEHTOB B 3aBUCUMOCTH OT
CTEMEeHH OKUCIICHHS MeTaslia.

Jemoncmpayuu. KoIIeKIIMM TPOCTHIX BEIIECTB, OOpPAa30BaHHBIX JIIEMEHTAMHU Pa3IHMYHBIX
AIIEKTPOHHBIX ceMmeicTB. Kosutekiuu MuHepanoB U TOpHbBIX Mmopo. IlomydeHue amioTpomHbIX
MoaudUKAMi Kucioposaa, cepbl, (ocdopa. Xumuueckue CBOICTBa BOJOpOJA, KHUCIOPOAA,
cepsl, pocopa, ranoreHoB, yriaeposa.

Oxcuapl cepbl, a3oTa, YIJEpoJa, JKEIe3a, MapraHiia, MEAM C Pa3IMYHBIMU CTENEHSIMHU
OKHCJICHMS, X CBOICTBA.

I'mapokcunapl cepbl, XpoMa, MapraHiia, >Kejae3a, MeAH, aJlOMUHUSA U LIMHKA, UX IOJIyYEHUE U
XUMHUYECKHE CBOMCTBA.

Jlabopamopusie onvimot. VI3yueHre CBOWCTB MPOCTHIX BELIECTB U COCTUHEHU S-3JIEMEHTOB.
N3ydeHune cCBOWCTB MPOCTHIX BEMIECTB U COCTUHEHUN P-3JIEMEHTOB.

M3yueHne CBOMCTB MPOCTHIX BEIIECTB U COCUHEHUH d-3IIEMEHTOB.



Ilpakmuueckue 3anamus:

[ToryueHnue ruAPOKCUIOB ATIOMUHUSA U IIMHKA U UCCIIEI0BAaHUE UX CBOMCTB.

[Tomryuenue u vccaeI0BaHNuEe CBOMCTB OKCUIOB Cepbl, yriiepoaa, pocdopa.

2.13. XumMus B JKH3HH 00IEeCTBA

Xumusa u npouzeoocmeo. XuMuU4ecKkas MPOMBIILICHHOCTh U XUMUYECKHE TEeXHOJIOTruU. ChIpbe
JUISL XUMUYECKOW MPOMBIIUIEHHOCTH. Boja B XMMHUYECKON MPOMBINUIEHHOCTH. DHEprus Ajis
XUMHUYECKOIO MPOU3BOACTBA. HayuHble NPUHLMIBI XUMUYECKOTO IPOU3BOJCTBA. 3alluTa
OKpYXKarollled cpeibl U OXpaHa Tpyda MpH XMMHUYECKOM Mpou3BojicTBe. OCHOBHBIE CTaIuu
XUMHUYECKOI0 Tpon3BoAcTBa. CpaBHEHHE IPOU3BO/JCTBA AMMMAKa U METAHOJIA.

Xumus é cenpckom xo3aicmee. XMMHU3aIUs CEIIbCKOTO X035ICTBa U ee HalpaBiieHus. PacTeHus
U T10YBa, TOYBEHHBIM TOTJIOMIAOIINNA KOMIUIEKC. YIOOpeHHss W WX KIacCU(pUKAIUA.
XUMUYECKHE CpPEICTBa 3allluThl pacTeHUd. OTpulaTenbHble MOCHEACTBHS NPUMEHEHUs
NECTULUI0B M 00phOa ¢ HUMU. XUMHU3AIHsI )KUBOTHOBO/ICTBA.

Xumusa u 3konocus. XUMUYECKOE 3arps3HEHUE OKpyxatoule cpeasl. OxpaHa runpochepsl oT

XUMHUYCCKOT'O 3arps3HCHUS. OxpaHa IMOYBBI OT XUMHWYCCKOI'O 3arpA3HCHUA. OxpaHa aTMOC(bepLI
OT XHMHUYCCKOI'O 3arpA3HCHHA. OxpaHa (1).]1013]:1 u Q)aYHLI OT XHMHYCCKOI'0 3arpsa3HCHUA.
buoTtexHonorus u reHHas HHIXCHCPHA.

Xumusa u noeceoneenas cu3Hb uenogeka. JlomamiHsas anrteka. Moromue U 4HUCTALIUE
cpenctBa. CpernctBa OOprObl ¢ OBITOBBIMH HacekoMbIMU. CpencTBa JIMYHOM TUTHEHBI U
KOCMETUKH. XUMHUA U TUIa. MapKUpOBKa yIMaKOBKa MHUINEBBIX U TUTUEHUYECKHUX MPOJYKTOB U
YMEHHUE UX YATATh. DKOJIOTHS )KWJINIIA. XUMUS U TCHETHKA YeJIOBEKa.

Jlemoncmpayuu. Monenu pou3BOACTBA CEPHOM KHUCIOTHI U aMMmHaka. Komiekius ynoopeHuit
u nectuiu0B. OOpasIbl CPEeACTB OBITOBOM XMMHHU U JIEKAPCTBEHHBIX MPENapaToB.
Ilpakmuueckue 3anamusa: O3HaKOMJIEHHE C KOJUIEKLIUEN yIOOpEeHU U ECTUIINIOB.
O3znHakomieHue ¢ o0pa3iamMu cpeAcTB OBITOBOI XUMUU U JIEKAPCTBEHHBIX MPENapaToB.
IIpumepHblie TeMbl pedepaToB (IOKJIA10B), HHANBHAYAJIbHBIX POEKTOB

] buotexHonorusi ¥ reHHasi HHxKeHepusi — TexHoaoruu X XI Beka.

[] HanoTexHosOorusi Kak NPHOPUTETHOE HAINpABICHHE pa3BUTUSI HAyKM W IPOU3BOJCTBA B
Poccuiickoit denepanuu.

[1 CoBpeMeHHbIE METO/IbI 00€33apakuBaHUs BOIbI.

[ AnnoTponusi MeTaljIoB.

O Xwu3sb u gesrenbHocTh .M. Menaeneena.

[1 «I[leproanyeckomy 3aKoHy OyJylee He TPO3UT pa3pyIICHUEM. . . ».

[1 Cunte3 114-ro anemeHTa — TpuyM} poCCUHCKUX (PUZUKOB-SIIEPIITKOB.
[1 I30TomBI BOJOpO/A.

[1 Vicionb30BaHUE paIiOAKTUBHBIX H30TOMOB B TEXHUUECKUX I[EJISIX.

[} PEHTreHOBCKOE U3IIyYEHHUE U €r0 UCII0JIb30BAaHUE B TEXHUKE U MEIULIMHE.
[] [Ima3ma — 4eTBEpTOE COCTOSIHUE BEIIECTBA.

[1 AMopdHble BeliecTBa B IpUPOAE, TEXHUKE, OBITY.

[1 OxpaHa okpy’Karoliel cpeaibl 0T XUMHUYECKOT0 3arps3HeHus

KonnyecTBeHHBIE XapaKTEPUCTUKH 3arPSA3HEHUS OKPYKAIOIIEH Cpebl.
] IlpumeHnenue TBEpI0TO U Tazoo0pa3zHoro okcusa yriaeposaa (IV).
[] 3ammTa 030HOBOTO 3KpaHa OT XUMHYECKOTO 3arpsi3HEHHSI.

[ I'pyboaucnepcHble CUCTEMbI, WX KIAcCH(UKAIUS U HCIOJIb30BaHHE B NMPoQeccruOHATbHON
JIeATEIbHOCTH.

] KocmeTnyeckue reiu.
[J IIlpuMeHeHne cyCrieH3ui U SMYJIbCUN B CTPOUTENLCTBE.



[] MuHepalbl ¥ TOPHBIE OPOJIBI KaK OCHOBA JIUTOC(EPHI.

[ PacTtBOpBI BOKpYT HAc. THIIBI pacTBOPOB.

[1 Bozia kak peareHT M Kak cpejia JUIsl XAMHYECKOro mporiecca.

[] YKusnb u gesitenbHOCTh C. AppeHnyca.

[] Bkiaj oTe4ecTBEHHBIX YUCHBIX B Pa3BUTHE TEOPHH JIEKTPOIUTHUECKOMN TUCCOIHAIINU.
[] YcTpaHneHue )KeCTKOCTH BOJIBI Ha TPOMBIIIJICHHBIX MPEATPUSATHSIX

[10JCepHast KUCIIOTA — «XJI€0 XUMUYECKOH IPOMBIIITICHHOCTH.

1 cnionb30BaHuEe MUHEPATIBHBIX KACIOT HA MPEANPHUITUSX PA3IMYHOIO IPoQuIs.
[1 OKcuabl U COIM KaK CTPOUTENbHBIE MaTEPUAJIBL.

[ UcTopus rumca.

] [loBapeHHast COJIb KaK XUMUYECKOE CBHIPBE.

[1 MHoronukuii kKapOOHAT KaJblLUsi: B IPUPOJIE, B TPOMBILIUIEHHOCTH, B OBITY.

[ Peakuiyu ropeHusi Ha MPOU3BOJICTBE U B OBITY

[1 BupTyanpHoe MOJIeTUPOBaHHE XUMHUYECKHUX ITPOLIECCOB.

[] DAIeKTpoIu3 pacTBOPOB MIEKTPOIUTOB.

[ DeKTpoIu3 pacIuiaBOB JIEKTPOIUTOB.

il HpaKTI/I‘{GCKOC IIPUMCHCHUC QJICKTPOJIH3a: pa(bI/IHI/IPOBaHI/Ie, rajJbBaHOIIJIaCTHKA,
TaJIbBaAHOCTCTHA.

] cTopust OJIy4eHHS ¥ TIPOU3BOJICTBA ATFOMUHUSI.
[] DIEeKTPOTUTHYECKOE TIOJyYeHHE U padUHUPOBAHUE MEJIH.
[ )Kuznb u gesrenbHoCTh . [[9BH.

[ Posb MeTaNIOB B UICTOPHH YEJIOBEYECKOW IMBUIIN3ALIUN.

Ucropuss  oreuectBeHHOM  uyepHOW  MeTasurypruu. CoOBpEeMEHHOE  METalyprudeckoe
IIPOU3BOJICTBO.

[] Mcropust OT€YECTBEHHOM LBETHOM MeTaUypruu. Ponb METalioB M CIUIABOB B HAY4YHO-
TEXHUYECKOM IPOrpecce.

[ Koppo3us MeTaiaoB v CocoObl 3alTUThl OT KOPPO3HUH.

1 NnepTHbIe WK 6I1arOpoHbIE Ta3bl.

[ Poxnaroiue coyu — rajioreHsl.

[ NcTopust MBEICKON CITMYKH.

[ NcTopusi BOBHUKHOBEHUS U Pa3BUTHSI OPraHUIECKONH XUMHUH.

1 Kuznb u gearenbHocTh A.M. ByTineposa.

[J Butayin3Mm u ero kpax.

] Posib 0T€UeCTBEHHBIX YUEHBIX B CTAHOBJICHUU U Pa3BUTUU MUPOBOM OpPraHMUECKON XUMHUHU.
1 CoBpeMeHHbIE IPECTABICHUS O TEOPUHU XUMHUECKOTO CTPOCHHS.

[] Dxonmoruyeckue acreKTbl UCIOIB30BaHUS YTIIIEBOJOPOIHOTO CHIPbSL.

[]  DKOHOMHYECKHE AaCHeKThl MEXIYHAapOJHOTO COTPYAHMYECTBA IO HCIOJIb30BAHUIO
YTJIEBOJOPOAHOTO CHIPBSI.

[ NcTopust OTKPBITHSI U pa3paOOTKHU Ta30BbIX U HEPTSIHBIX MECTOPOXKICHUN B

Poccuiickoit @enepanuu.

[} XuMusl yrieBoJJOPOJIHOTO ChIphsl M MOsi Oy yiasi mpogeccusi.

[] YrneBosopoaHOe TOIIIUBO, €r0 BUJIbI U HA3HAUYCHHUE.

[1 CUHTeTHYEeCKUE KaydyKu: UCTOPHSI, MHOTOOOpa3ue U MEPCIICKTHBEIL.



[J Pe3anHOTEXHUYECKOE ITPOU3BOACTBO U €I'0 POJIb B HAYYHO-TCXHUYCCKOM IIPOIrpecce.

[ CBapouHO€E MPOU3BOACTBO U POJIb XUMHH YTIIE€BOJIOPOJOB B HEH.

[J0JHedTr u ee TpaHCIOPTHPOBKA KaK OCHOBAa B3aUMOBBIIOJHOTO MEXIYHAPOJIHOTO

COTPYAHUYECTBA.

Ecmecmeennonayunsiit npogunv npogheccuonanvnozo oopazosanus

[Tpu peanuzanuu copepkaHusi 00ME00pPa30BATEIBHON YYEOHON TUCHUIUIMHBI «XHUMHS» B
npenenax ocBoeHusst OIIOIT CITIO nHa 6a3e OCHOBHOTO OOIIEro OOpa30BaHHS C IMOJTYYCHUEM
cpeanero obmero o6paszoBanus (IIIIKPC, IIIICC3) wmakcumanbHas yueOHas Harpyska

06yqa101u14xc>1 COCTaBJIACT:

no cnemuaigbHOCTSIM CIIO 19.01.moBap konautep rpymma Nel2. ecTeCTBEHHOHAayYHOTO
npoduns npodeccuonansHoro obpazoanus —270uac. U3 Hux — ayautopHas (oOs3aTenbHast)
Harpy3ka oOy4aromuxcsi, BKIOYas JabopaTOpHBIE OMBITH M MpakTudyeckue 3aHsatus, — 180qac.;

BHCAYAUTOpPHAsE CaMOCTOATCIIbHAA pa60Ta CTYACHTOB — 90 uac.

Ilpumepnulit memamuyeckuil nian

Buj yueOHoii padoThl

AynUTOpHBIE 3aHATHUA.
Copneprxanue 00ydeHHsI

(moBap KOHIUTED)
12 rpynmna

BBenenne

2

1. Oprannyeckasi XuMHsl

90(32y gexuuii+ 584 n/3)

1.1. ITpenmet oprannueckor xumMuu. Teopus CTpOCHUs
OpraHUYECKUX COCIMHEHHUU

2

1.2. TlpenenbHbIE YTI€BOAOPOIBI

1.3. DTUNEHOBBIE U TUEHOBBIE YTIEBOJA0POIbI

1.4. AlileTUIIEHOBBIE YTIIEBOAOPOIbI

1.5. Apomatuyeckue yrieBoJopo bl

1.6. IIpupoaHble HCTOYHHUKH YIIIEBOJLOPOIOB

1.7. 'napOKCUITbHBIE COETMHEHUS

1.8. Anpaeruapl U KETOHEI

1.9. KapOoHOBbIE KUCIOTHI U MX TPOU3BOIHBIE

1.10. Yraesoasl

1.11. AMMHBI, aMUHOKHUCIIOTBI, OCIKH

1.12. AzoTcoaepxamune reTeponuKINIeCKue
coequHeHus. HykiaenHOBbIE KUCIIOTBI

NIWWWWININNINININ

1.13. buosorndeckn akTUBHBIE COETUHEHHUS

2

2. O0mas 1 HeOpraHu4ecKasi XUMHUS

90(32y gexnuii+584 n/3)

2.1. XuMust — HayKa O BEelIeCTBax

2

2.2. CtpoeHue aToma

3

2.3. [lepuoauyeckuii 3aK0H U MEPHOUIECKAs CUCTEMA
xumudeckux dyementoB .. Menaeneena

3

2.4. CtpoeHue BeniecTra

2.5. Ilonumepsbl

2.6. JlucnepcHble CUCTEMBI

2.7. XuMHU4YECKHE peaKkuu

2.8. PactBOpBI

2.9. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
DJIEKTPOXUMUYECKUE MTPOLIECCHI

WIWININININ




2.10. Knaccudukarus BemniecTs. [IpocThie BemecTra 3
2.11. OcHOBHBIE KJIacChl HEOPTaHUYECKUX U 3
OPTraHWYECKUX COCTMHCHUM
2.12. XuMus 31€MEHTOB 2
2.13. XuMus B KU3HU 00IIeCTBA 2
Hroro 180
BHeayauTopHasi caMmoCTOsITeIbHAS 90
paboTAa:moAroTOBKa BRICTYIUICHUH 10 3a1aHHBIM
TeMaMm, JIOKJIaI0B, pedepaToB, Icce, HHANBUIYAITLHOTO
MIPOEKTa C UCIOJb30BaHUEM MH(OPMAITHOHHBIX
TEXHOJIOTHH U JP.
Bcero 270

XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJbHOCTH

CTYAEHTOB

Conepxanue 00ydeHuUs

XapakTepHucTUKa OCHOBHBIX BUJIOB
JeATeIbHOCTH 00yyaromerocs (Ha ypoBHe
y4eOHBIX AEWCTBUI)

Baxueiinme xuMuueckue IMoOHATUS

(1 JlaBaThb onpe/esieH|e U ONepupoBaTh
CIIEIYIOIIUMU XUMUYECKUMHU MTOHATHSIMMU:
BEIIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJa, OTHOCUTENbHbIE aTOMHASI U
MOJIEKYJISIpHAsI MacChl, MOH, aJIJIOTPOIINS,
M30TOIIbI, XUMUYECKasl CBSI3b,
ANIEKTPOOTPHULIATEIBHOCTD, BAJICHTHOCTb,
CTENeHb OKHUCIICHUS], MOJIb, MOJIIPHAs Macca,
MOJISIPHBINH 00BeM ra3000pa3HbIX BELIECTB,
BELIECTBAa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS], PACTBOPBI,
AIIEKTPOJIUT U HEDJIEKTPOJIUT,
ANIEKTPOJINTUYECKAS TUCCOLMALINS,
OKHUCJIUTEh U BOCCTAHOBUTENb, OKUCICHHUE U
BOCCTaHOBJICHHE, TEIUIOBOM 3 (EeKT peakiu,
CKOPOCTh XUMUYECKOM peakiuu, KaTajus,
XMMHUYECKOE PABHOBECUE, YTIIEPOAHBIN CKENET,
GbyHKIMOHaIbHAs TpyIa, U30MepHs,
TOMOJIOTHS.

OCHOBHBIE 3aKOHBI XUMHUH

[} ®opMyIupoBaTh 3aKOHBI COXPaHEHUS
Macchl BEIIECTB U OCTOSHCTBA COCTaBa
BEIIECTB.

[J YcraHaBnuBaTh TPUUUHHO-CIIEICTBEHHYIO
CBSI3b M@Ky COACP)KaHUEM dTHUX 3aKOHOB U
HAMTUCaHHEeM XUMHUYECKHX (GOpMYI U
YpaBHEHUU.

[J YcraHaBinMBaTh SBOJIIOIMOHHYIO CYIIIHOCTh
MEH/JICJIEEBCKOM M COBPEMEHHOM
dbopMynTMpoBOK meproaudeckoro 3akona J[. 1.
Meunneneesna.

(1 OOBIICHITH (PU3NIECKHI CMBIC]I CHMBOJIUKH




MePUOINYECKON TAOIHUIIBI XUMUYIECKUX
anemenToB J[.1. Menneneesa (HomMmepoB
aJIeMEHTa, Iepruoa, TPYIIbI) U YCTaHABINBATh
MPUYUHHO-CIIECACTBEHHYIO CBSI3b MEKTY
CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMHU
M3MCHCHUS CBOMCTB 3JIEMCHTOB U
00pa3oBaHHBIX UMH BEIIECTB B IEpUOAAX U
rpymnmnax.

[ XapakTepu30BaTh AIEMEHTHI MATBIX U
OOJBIINX MMEPUOJIOB TIO UX MOJIOKCHHUIO B
nepuoauyeckoit cucreme .M. Menpeneena.

OcCHOBHBIE TEOPUH XUMUHU

[J YcranaBnuBaTh 3aBUCUMOCTh CBOMCTB
XUMHUYECKUX BELIECTB OT CTPOEHUSI aTOMOB
00pa3yromux UX XUMUUECKUX JIEMEHTOB.

[J XapakTepu30BaTh BaKHEUIIINE TUIIBI
XUMHUYECKHX CBSI3€M U OTHOCUTEIBHOCTh ATOMN
TUIIOJIOTUH.

[J OOBSACHSTH 32aBUCUMOCTh CBOMCTB BEIIECTB
OT MX COCTaBa U CTPOEHUS KPUCTAIIIMYECKUX
pELIETOK.

[] ®opMyIupoBaTh OCHOBHBIE MTOJIOKEHUS
TEOPHUHU BJIEKTPOJIUTUYECKON AUCCOUUALINUI U
XapaKTEpPU30BaTh B CBETE 3TOM TEOpUHU
CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
COEMHEHUN.

[] dopMyIupoBaTh OCHOBHBIE ITOJIOKEHUS
TEOPUU XUMHUYECKOIO CTPOEHHUSI OPraHUYECKUX
COCIMHEHUH M XapaKTepU30BaTh B CBETE ITOU
TEOPUHU CBOMCTBA OCHOBHBIX KJIaCCOB
OPraHNYEeCKNX COCTMHECHUM.

Baxneiiue BeniecTsa U MaTeprabl

[] XapakTepu30oBaTh COCTaB, CTPOCHUE,
CBOMCTBA, ITOJIy4YEHUE U IPUMEHEHUE
BakHenmmx meranios ( IA u I A rpynm,
AJIFOMMHMSL, YKeJle3a, a B €CTECTBEHHO-HAYYHOM
npoduiie 1 HEKOTOPbIX d- 3JIEMEHTOB) M UX
COECTUHEHUN.

[] XapakTepu3oBaTh COCTaB, CTPOEHHE,
CBOMCTBA, NTOJIy4YEHUE U IPUMEHEHUE
BakHenmux Hemetrayyios (VIII A, VIIA, VIA
TPYII, a TakkKe azoTta u ¢ocdopa, yriaepoaa u
KPEMHUS, BOJIOPO/1a) U UX COETUHEHUH.

[] XapakTepu30BaTh COCTaB, CTPOCHUE,
CBOICTBa, [TOJIyYEHNE U TIPUMEHEHUE
BOKHEHIINX KIJIACCOB YIJIEBOJOPOIOB
(ayikaHOB, LIMKJIOAJIKAHOB, aJIKEHOB, aJJKUHOB,
apeHOB) U WX HamOoJee 3HAYUMBIX B
HapOJIHOXO35MCTBEHHOM IJIaHE
MpeCTaBUTENEH.

[J B aHaJlorMYHOM KJIFOYE XapaKTepUu30BaTh
BOKHEHIINX MPEACTABUTENCH APYTUX KIIACCOB
OpraHWYECKUX COCMHEHHI: METaHOI U
ATaHOJ, CIO0XKHBIE AUPBI, )KUPbI, MbLIA,




anpaeTuabl ((hopMaTbAETU I U alleTAIbICTH]),
KETOHBI (a1IeTOH), KAPOOHOBBIE KUCIOTHI
(YKcycHasi KUCIIOTa, JUIsl €CTeCTBEHHO-
HAyYHOTO MPOQUIIS MPEICTAaBUTENCH APYTUX
KJIACCOB KHCJIOT), MOHOCaXapuibl (TJIH0K03a),
Jaucaxapubl (caxapo3a), oJmcaxapu/sl
(KpaxmaJl ¥ 1eJUTI0I03a), aHUJIUH,
AMUHOKHCIIOTHI, OCJIKH, ICKYCCTBEHHBIC U
CUHTETHYECKHE BOJIOKHA, Kay4yKH,
MJIACTMACCHI.

XUMHAYECKHUH A3BIK U CUMBOJIHUKA

[] Mcmonb30BaTh B yueOHOM 1
po(hecCHOHATLHOM NI TEIILHOCTH
XUMHUYECKHE TEPMHUHBI 1 CUMBOJIUKY.

[J Ha3pIBaTh U3y4eHHBIE BEIIECTBA 11O
TPUBHUAIIBHOM WJIM MEXyHApOIHOMN
HOMEHKJIATyp€ U OTPAKaTh COCTaB ATUX
COE€IUHEHUH C ITOMOIIBI0 XMMHYSCKHUX
dbopmy.

[ OTpaxaTb XUMHYECKHE MPOIECCHI C
IMOMOIIBIO YPABHEHUI XUMUYECKHX PEAKIUM.

XUMHYECKHE peaKnuu

[1 OOBSACHATH CYITHOCTH XUMHUECKUX
nporeccoB. KiraccugunupoBars XumMuieckue
PEaKIMK TI0 PA3JIUYHBIM IPU3HAKAM: YHUCITY
COCTaBy IPOJYKTOB U PEareHTOB, TEIJIOBOMY
sddekry, HalpaBleHuo, (haze, HATHIUIO
KaTaJn3aropa, N3MEHEHHIO CTEeTICHEeH
OKHCJICHUS JJIEMEHTOB, 00pa3yIOIINX
BEIIECTBA.

1 YcranaBiImMBaTh MPU3HAKU OOIIIETO U
Pa3IMYHOTO B THITOJIOTHH PEaKIIAN JIst
HEOPraHMYECKON 1 OpraHN4ecKOi XUMHUU.

1 KnmaccuguiupoBath BelecTBa U MPOIECCHI
C TOYKH 3pEHHS OKUCIIEHUSI-BOCCTAHOBIICHUSI.
CocTaBiIATh YpaBHEHUS PEAKIUI C ITOMOIILIO
MeETO/JIa NIEKTPOHHOTO OanaHca.

[] OOBSCHUTH 3aBUCUMOCTb CKOPOCTH
XUMHYECKOHN peakiny U TOJOKEHUS
XUMHUYECKOT'O PABHOBECHS OT Pa3IUIHBIX
¢dakTopoB

XUMUYECKUN SKCIIEPUMEHT

) BBIOJHATH XUMHYECKUAN SKCIIEPHUMEHT B
MOJIHOM COOTBETCTBUU C TPAaBUIIAMU
0e30IacHOCTH.

] HaGmonatk, (UKCHPOBATH U ONKCHIBATH
PE3yJIbTAThI TPOBEJICHHOTO YKCIIEPUMEHTA

Xumnueckas “Hpopmarus

1 IIpoBOTUTH CAaMOCTOSITEIIEHBIN TTOUCK
XUMHYECKON MH(POPMAITUH C UCTIONB30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
U3aHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB UHTepHeTa);

[} MCIIONB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUU
Ut 00pabOTKU U Mepeaud XUMUYEeCKOH
MH(QOpMAINHU U €€ MPEACTABICHHS B




pasIMYHBIX (hopmax.

Pacuetsl mo xumudeckum Gopmyrnam u ] YcTaHaBIMBaTh 3aBUCHMOCTD MEXKTY
YpaBHEHHSIM Ka4eCTBEHHOW M KOJMYECTBCHHOW CTOPOHAMM
XUMHYECKUX O0OBEKTOB M MTPOIIECCOB.

(] Pemmath pacueTHbIE 3a/1a49H 10 XUMHYECKHM
dbopMynaM U ypaBHEHHSIM

[TpodunsHOE U podhecCHOHaTBLHO 3HAYMMOE (] OOBIICHITH XUMUYECKHE SIBICHUS,
coJiep)KaHue MPOUCXOJISIINE B IPUPOIE, OBITY U Ha
MIPOU3BO/JICTBE.

] OnpenensiTh BO3MOKHOCTH MTPOTEKAHUS
XUMHUYCCKHX TPEBPAICHUN B PA3IMYHBIX
YCIIOBUSX.

[ Co0uro1aTh IpaBHia SKOJIOTHYSCKH
IPaMOTHOTO TIOBEJICHUS B OKPYKAOIIEH cpeie.
[J OrieHuBaTh BIMSIHAE XUMHYECKOTO
3arpsAA3HEHUS OKPYXKAIOILEH Cpesibl Ha
OpraHu3M 4YeJIOBEKa U JIPYTHE )KUBbIC
OpTaHU3MBI.

[1 CobmronaTh npaBuiia 06€301MacHOTO
oOpalleHus ¢ TOPIOYUMHU U TOKCHYHBIMA
BEIIECTBAMH, JTA0OPATOPHBIM 000y IOBAHUEM.
[] T'OTOBUTH pacTBOPHI 3a/IaHHOM
KOHIICHTPAILIUH B OBITY U Ha IPOU3BOJICTBE.

(] KpuTudecku oleHuBaTh JOCTOBEPHOCTh
XUMHYECKON HH(POPMAIINH, MOCTYHAIOIIeH 13
pa3HbIX UCTOYHUKOB

YYEBHO-METOAUYECKOE n MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE IMTPOT'PAMMBI YYEBHOM JUCIHUATLIIUHBI «XXUMMUSI»

OcBoeHue mnporpaMMbl y4eOHOH JUCHUIUIMHBI «XHMHS»» MpeanojaraeT Hajludue B
npodeccuoHaIbHOM  00pa30BaTeNbHOM  OpraHu3aliM, pealusylomeid  o0pa3oBaTelbHYIO
nporpaMMmy cpenHero oomiero oOpasoBanust B mpenenax ocBoeHust OITOII CIIO na 6ase
OCHOBHOTO 00111eT0 00pa30oBaHus, KaOMHETa XUMUH ¢ JabopaTtopueil u 1a00paHTCKON KOMHATOM,
B KOTOPOM HMEETCS BO3MOXKHOCTh OOECTIeYMTh CBOOOAHBIM nocTynm B MHTEpHET BO Bpems
y4eOHOT0 3aHATHS U B IEPHOJ] BHEYUEOHOH 1eATEIHbHOCTH 00yYarOIIHXCS.

[Tomemenue kabuHeTa JOJKHO YAOBIETBOPATH TPEOOBAHUSAM CAHUTAPHO-3MUIEMHOIOTHIECKUX
npasuwil 1 HopMmaTtuBoB (CanlluH 2.4.2 Ne 178-02), u ocHaleHO THIIOBBIM 00OpYJOBaHUEM,
YKa3aHHBIM B HACTOSIIIUX TPEOOBAaHHUAX, B TOM YHUCIIE CHEIHATIU3UPOBAHHON yueOHOU MeOemnbio
U CpeACTBaMH OOY4eHMsI, JOCTATOYHBIMU JJIsl BBIIOJHEHHs] TPEOOBAaHUM K YPOBHIO MOATOTOBKHU
oOydaromuxcs2.

B kaOuHeTe 107KHO OBITh MyIbTUMEIUNHHOE 000PYIOBaHHE, TOCPEACTBOM KOTOPOTO YYACTHUKHU
00pa30BaTeNbHOTO Mpolecca MOTYT MPOCMAaTpUBaTh BU3YyalbHYI0O WH(GOPMALKIO MO XUMHH,
CO3/1aBaTh MPE3CHTALINH, BUI€OMaTEepUabl U T.11.




B cocTaB y‘le6HO-MeTOI[I/I‘IeCKOFO 1 MaTCpHUAIIbHO-TEXHUYCCKOTI'O OCHAIIICHUA KaOWHETa XUMUHU
BXOJAT:

Il MHOFO(l)YHKHI/IOHaHBHHﬁ KOMIIJICKC ITPpeTIo1aBaTeIIsA;

l HaTypaJIbHbIC O6LCKTL~I, MOACIIN, HpI/I60pBI u Ha60pI)I JJIA TOCTAHOBKHU ACMOHCTPALIMOHHOI'O U
YUYCHHUYCCKOI'O SKCIICPUMEHTA,

[] meyaTHbIE U SKPAaHHO-3BYKOBBIE CPE/ICTBA O0YUCHHUS,;

[] cpeacTBa HOBBIX HH(POPMAIMOHHBIX TEXHOJIOTUH;

[] peakTUBHI;

[] mepedyHu OCHOBHOM U JOTIOJIHUTEIHHON YU4eOHOM JIUTEepaTyphl;
[] BcriomoraTesibHOE 000py/I0BaHUE U UHCTPYKLUU;

[} OuOIMOTEeUHBIN (POHI.

B 6ubnnoTeunsiii GoH BXOIAT YICOHUKH U ydeOHO-MeToqinuecKkue KoMIuieKTsl (YMK),
PEKOMEHOBaHHBIE MITH JIOMYIIEHHBIE IS UCTIOIh30BaHUS B MPO(EeCcCHOHATBHBIX
00pa3oBaTeNbHBIX OpPraHU3alusiX, PeaTu3yoLUIMX 00pa30BaTeIbHYI0 IPOrPaAMMY CPETHETO
oOmiero oopaszoBanus B npeaenax ocsoeHust OIIOIT CIIO Ha 6a3e ocHOBHOrO 00111ero
o0Opa3oBaHusl.

bubnuoreuHbIi (I)OH)I MOXET OBITh JIOTIOJIHEH XHUMHUYECKOH BHHHKHOHeHHeﬁ, CIIpaBOYHHUKAMU,
KHHUT'aMM OJI1 YTCHUS 110 XMMUH.

B npouiecce ocBoeHust mporpaMmbl y4eOHOM TUCIUTUIMHBI « XUMHUS» CTYIEHTHI TOJKHBI UMETh
BO3MOXHOCTB JIOCTYTIA K 3JIEKTPOHHBIM YU€OHBIM MaTepuaiaM o XMMUHU, UMEIOIIHNecs B
CcBOOOJTHOM J0CTYyIE B cucteMe MHTepHeT (3JIeKTPOHHBIE KHUTH, TPAKTUKYMBI, TECTHI,
matepuans! EI'D u ap.).

2 Cm. ITucemo Muno6puayku P® ot 24 nostopst 2011 r. N MJ1-1552/03 «O6 ocHarieHnn
00111€00pa30BaTEIbHBIX YUPESIKICHUH YICOHBIM U y4eOHO-T1a00paTOPHEIM 000PYIOBAaHHUEM )



PEKOMEHIYEMAS JIMTEPATYPA
st cTynieHToB

OCHOBHbIE HCTOYHHKHU

I"a6puensu O.C. JIsicoBal .I' Xumus. XuMus B TEKCTaX ,3a/1adax v ynpaxkHeHUsX. M3aaTenbckuit
HeHTp « Akanemusi»., 2010, 2009. OOmieii, HeOpraHMYECKONH U OPraHMYECKONH XUMUH.
N3natensckuit neHtp « Axkagemus» 2009.

JlonoIHUTEeIbHAS JTUTEpPaTypa

I"a6puensu O.C., Octpoymon WN.I'., Hopodeea H.M. [Ipaktukym mo

[Mabpuensu O.C., OctpoymoB WN.I'., Xumus. U3gaTenbckuii HEHTP « AKaIeMUsI»

IMa6puensu O.C. Xumus ajis mpodeccuii U CIeUuaibHOCTEH COIMaIbHO-9KOHOMHYECKOTO 1
rymanutapaoro npoduneii: yueonuk / O.C. I'abpuensn, U.I'. Octpoymos. — M.: 2014
[Na6puensu O.C. Xumus 111 mpodeccuii U CneruanbHOCTeH TEXHUYECKOTO MPOPIIIs: yueOHHK /
0O.C. I'abpuensn, N.I'. Octpoymos. — M.: 2014

I"a6puensu O.C. Ilpaktukym: yue6.mocobue / 'abpuensu O.C., Octpoymos U.I'., Cnaakos
C.A., Jopodeera HM. — M.: 2014

Jnst mpenoxaBaresst

006 obpazoBannu B Poccuiickoit denepannn. OenepanbHbiii 3akoH Poccuiickoit denepanuu ot
29 nexabps 2012 r. Ne 273-03

®denepalibHbII rocyAapCTBEHHBIN 00pa30BaTeNbHbBIN CTAHAAPT CPEIHETO (MOIHOr0) OOIIEro
oOpaszoBanus. YTB. [Ipukazom Muno6pHayku Poccun ot 17 mast 2012 1. Ne 413

[Tpuxa3z MunoOpnayku Poccun ot 29 nexabpst 2014 r. Ne 1645 « O BHeceHUN U3MEHEHUI B
nprka3 MuHucTepcTBa o0pazoBanus U Hayku Poccuiickoit ®deneparuu ot 17 masg 2012 r. Ne 413
«O06 yTBepxk1eHUH (peepantbHOro rocy1apCTBEHHOr0 00pa3oBaTeIbHOIO CTaHAAPTA CPEIHETO
(moHOTO0) 00I11IeT0 00pa30BAHUSY.

PexoMeHnammu o opraHu3aiyu nojJy4eHus CpeaHero o0Iero oopa3oBaHus B peeiax
OCBOEHHsI 00pa30BaTeNbHBIX IPOrPaMM CpeHero mpodeccHoHanbHOro 00pa3zoBaHus Ha Oa3e
OCHOBHOTO 00111eT0 00pa30BaHus C y4eTOM TpeboBaHUl (heaepaabHbIX TOCYAapCTBEHHBIX
00pa30BaTeNbHBIX CTAHAAPTOB M MOJy4aeMOil MPo(ecCHy WK CICIUATbHOCTH CPEIHETO
podeCCHOHAIBHOTO 00pa3oBanus (MuchMo JlemapTaMeHTa rocyJapcTBEHHON TOJUTHKH B
chepe moaroroBku padbounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

[Nabpuensan O.C. Xumus 11 npenogasatens: yueOHo-MeToanueckoe nocodue / O.C.
I"a6puensu, I'.I'. JIsicoBa. — M.: 2014

I"a6puensu O.C. u np. Xumus s npodeccuil u crenuarbHOCTEH TEXHUIECKOTro podus
(9TIEKTPOHHOE MPHUIIOKEHHUE)

HHuTepHer-pecypcesl
pvg.mK.ru - onmummuana «Ilokopu BopoObEBBI ropsI»
hemi.wallst.ru - «Xumus. O6pazoBaTeabHBINA CANUT TS IIKOJBHHUKOB)

www.alhimikov.net - O6pa3oBarenbHbIi CalT IS MIKOJIHHUKOB



chem.msu.su - DaekTponHas OMOIMOTEKA IO XUMUHU

WWW.enauki.ru — uHTepHeT-u3aanue 11 yuutesen «EcrecTBeHHbIC HAyKU
1september.ru - meronuueckas razera "[lepBoe ceHTOps"

hvsh.ru - sxypHan «XuMHS B IIKOJIE»

WWW.hij.ru/ -«Xumus u ;Ku3Hb»

chemistry-chemists.com/index.html - snexTponHsIii xKypHan « XUMUKH U XUMHS

2. CTPYKTYPA U COJAEPX KAHUE YUEBHOM TUCIIUILIVHBI

2.1. O0beM y4eOHO# JMCHHMIIIMHBI M BUABI Y4e0HOoi padoTsl 12 rpynnsl

Buj yueOHoil 1esiTeIbHOCTH O0bem yacoB
MakcumajibHas yueOHasi HAarpy3Ka (Bcero) 270
O0s3aTe1bHasi ayIMTOPHasi yueOHasi HATPy3Ka (Bcero) 180

B TOM YHCIJIC:

71ab0paTOPHBIC 3aHATHS

MMPAKTUYCCKUC 3aHATUA

CamocrosiTesibHas padora o0yuyawuerocs (Bcero) 90

B TOM 4YHCJIC:

TIOKJIaJl, COOOIIEHUE

COCTaBJICHUE MPE3EHTAUN

pelIeHne 3a7a4d, COCTaBIEHUE CXEM 110 B3aMMOIIPEBPALLICHUIO
JIOKJIaJIbl COOOIIEHHUS, YTEHHUE JOMOJIHUTEIbHON JIUTEPaTypPhl
3aBepIleHNe ayIMTOPHON caMOCTOATENbHON paboThI

Wrorosas arrecranus B GopMe sKx3ameHa







TemaTnueckuii MJIaH U coJep:kaHue yueOHOM qucuMIuInHbl Xumus 12 rpynna ecrecrB.Hayku [Ipodeccust 19.01.17 IloBap — kongutep

HaumenoBanue Conep:kanue y4yeOHOro MaTepuaJia, J1ad0paTopHble U IPaKTHYecKHe padoThl, camocTosiTebHass | O0beM 4acoB YpoBeHb
pa3esioB U TeM padoTa 00y4aImuXxcs 0CBOEHMS
BBenenne Coaep:xanue y4eOHOIro MaTepHuaJia 2 1
Hayunblie MeTo/1bI MO3HAHUS BEUIECTB U XUMUYECKHX SBJICHUM. PoJb SKCIiepuMeHTa U TEOPUH B XUMUU. 3HAUCHUE
xumu 1pu ocBoeHnn npodeccuii CITO u cnermansroctel CITO ectecTBEeHHOHAYYHOTO MPOPIIIS MPOdhecCHOHATEHOTO
oOpa3oBaHHs.
Paznen 1. Oprannyeckasi XuMusi. 90
Tema 1.1. Coaep:kanue y4eOHOIro MaTepuaJa 2
peamer
OpraHm4eckoii 1 Ilpeomem opzanuueckoit xumuu. 1 1
xumun. Teopus Teopusa cmpoenus opzanuueckux coeounenuii A.M. Bymaeposa.
CTPOCHUS Knaccugpukayus opzanuueckux coeounenuil.
OpPraHH"eCKHX OcHO06bl HOMEHKIAMYPbL OP2AHUYECKUX 8EU{ECNG.
COCTMHEHHH Tunot xXumuueckux césa3ell 6 OPZAHUYECKUX COCOUHEHUAX U CROCOObL UX PA3PbLEd. 1
Knaccugpurkayua peaxuyuii ¢ opzanuyeckoil xumuu.
Cospemennvle npedcmagienus 0 XumMu4eckOmM CHpOoeHUU OP2aAHUYeCKUX 6euiecmea.
Jlabopamopnwie onvimur Nel. 13roToBneHne Moieneil MoJIEKys —IPeICTaBUTENEH pa3IMUHbIX 2
KJIACCOB OPraHMYECKUX COCTUHEHUM.
Konumponvnas pabama Nel 1
CamocrosiTesibHas padoTa 00y4aOIIMXCH 4




Pemrenue 3anau
OCHOBHbBIE MEXAHU3MbI IPOTEKAHUS PEAKIIMN

Tema 1.2. Conep:kanue y4eOHOIr0o MaTepuaJia
1.2. llpenennupre 1 F'omonozuueckuii pso ankanos.
yIJI€BOA0OPOARI Xumuueckue ceoiicmea aikanos.

Hpumenelme U cnocoosl noJjyuenus ajikanoe..

Huknoankanul.

Hpakmuqeame 3aHAmue.




[TomyyeHnue MeTaHa U U3y4EHHE €T0 CBOMCTB: TOPEHHE, OTHOIIIEHNE K OPOMHOM BOJIE M paCTBOPY
nepMaHraHara Kajiusl.

KavecTBeHHBIN aHAIU3 OPraHUYECKUX COCAMHEHUM

CocraBiieHHe CTPYKTYPHBIX (hOPMYIT YTIEBOIOPO/IOB.

Pemenue 3a1a4y 1 BBIMOJHEHNUE YIPAKHEHUH 110 3aKPETUICHUIO 3HAHUH O XUMUYECKHUX CBOMCTBAX
YTJIEBOJOPOIOB

IIpoBepounasi padora Nel: mpupoaHbIe HCTOYHUKH YIJIEBOA0PO/I0OB
CTpoeHHe HOMEHKJIATYPA, MoJy4YeHne,(pu3n4ecKuH, XMMUYeCKHe CBOICTBA AJTKAHOB.

CamocrosiTesibHas padoTa 00yYarOIUXCst

MogenupoBanrue MOJIEKYJT YTIIEBOIOPOB.

[Touck nHpoOpMaIK 0 criocodax MOIyYeHUs YTIEBOJAOPOAOB, CAENATh YCTHOE COOOIIECHHUE.
HOIIFOTOBI/ITI) JOKJIad: <<HpI/IpOI[HI)I€ NCTOYHUKHN YTJIGBOI[OPOZIOB».

Tema 1.3.
ITUJICHOBBIE U
JIHUCHOBBIE
yIJ1€BO0PObI

Conep:kanue y4eOHOro MaTepuaJia

T'omonozuueckuii pao ankenos..
Xumuueckue ceoiicmea ajiKeHos.

Ilpumenenue u cnocoowsl nojiyueHus aiKeHos.
Ankaouenwl.
OcHogéHble NOHAMUA XUMUU 8bICOKOMOIEKYAPHBIX COCOUHEHUTL

Hpakmultecmw 3anamus.:




[Tonydenue sTuneHa aeruapaTalueit STUIOBOrO CIIUPTA.

B3aumoneilicTBue 3TuneHa ¢ OpOMHON BOIOH, pACTBOPOM MEPMaHTaHATa KaJIHsL.
CpaBHeHuE MIIaMeHU 3TUJICHA C TUIAMEHEM IPEeNIbHBIX YTIIEBOIOPOAOB (METaHa, MPOIaH-
OyTaHOBOM CMECH).

IIpoBepounbie padoTbINe2: CTpOeHHE HOMEHKJIATYPA,loJyuyeHue, (pu3ndyeckue U XUMHUYECKHUe
CBOJCTBA AJIKEHOB.

CamocrosiTe/ibHas padoTa 00y4YarOIIUXCs

CocTaBuTh cXeMy peakiuil 10 B3aMMOIPEBPALICHUIO OPIraHUYECKUX COCIUHEHUH.
Pecdepar : Dkosornueckue aclekTsl UCIONIb30BAHUS YTIIEBOJOPOJHOIO ChIPbS.

DKOHOMHYECKHE aCIIEKThl MEXAYHAPOIHOIO COTPYIHUYECTBA 10 UCIIOIb30BAHUIO YIJIEBOAOPOIHOTO
CBIPBS.

Tema 1.4. Coaep:xxanue yueOHOro MmaTepuaJia
AlleTHJICHOBBIE
yIJ1€BOAOPOAbI
T'omonozuueckuit psao an1KuHo8.
Xumuueckue ceoiicmea u npumeHeHue aaKuHos.
Ilonyuenue ankunos.
Jlabopamopnuie onvimur No2. VI3roTOBIEHNE MOJIENIENd MOJIEKYI aJJKHHOB, X H30MEPOB.
Tema 1.5 Copnepxxanue y4eOHOIro MaTepuaJa
ApomaTtuyecKkue TI'omonozuueckuii pao apenos..
YIJI€BOA0POAbI Xumuueckue ceoiicmea apenos.

Ilpumenenue u nonyuenue apenoe..
IIpakTuyeckoe 3ansaTue: CocTaBieHNe U pelIeHNe YpaBHEHHUH peakiuu. Pemenue 3aaay.




CamocrosiTesibHAsi padoTa 00y4ar0IIMXCs
Pemenue 3a1ay, HarMcaTh ypaBHEHUS peakIlnii 1o B3auMornpespaiieHuto. Coop nHpopMaIuu o
O6uooprannueckux coequHeHusx. [lonroroska pedepatos.

Conep:kaHue y4eOHOT0 MaTepHuaJia

Tema 1.6 Hegpmo.
Ilpupoonstii u nonymmnulit Hegpmanoii 2azol.
Ipuponnbie Kamennuwtit yzone.
HCTOYHUKH
Ilposepounas paboma( mecm)
YIJIeBOJI0PO/10B
CamocTosiTeibHasi paboTa: pedepartsl
YT1neBo10poAHOE TOIIINBO, €r0 BUIbI U Ha3HAUYCHUE.
CuHTeTHYECKHEe KaydyKH: UCTOPHSI, MHOTOOOpa3He U MEePCIIEKTUBEI.
Pe3unoTexHnuecKkoe Mpou3BOICTBO U €r0 POJIb B HAYYHO-TEXHUUYECKOM MPOrpecce.
CBapo4HOEe MMPOU3BOACTBO U POJIb XUMHUH YTIIEBOJOPOJOB B HEM.
HedTp u ee TpaHCIOPTUPOBKA KaK OCHOBA B3aMMOBBITOAHOT'0 MEXIYHAPOAHOTO COTPYIHIUYECTBA
Tema 1.7 Coaep:xanue yueOHOro MaTepuaJa
I'uapoxkcuabHbIE
coeIMHEeHHs

Cmpoenue u Knaccugpukayus cnupmos.
Xumuueckue ceonicmea anKanonos..
Cnocoowl noyuenus cnupmoes..

Omoenvnbie npedcmagumenu aiKanonos.
Mmuozoamommnusie cnupmet.
Denon.

JlaGopaTopHubie onbIThl Ned. Pektudukanus cmecu 3taHoi-Boga. OOHapyKeHHE BOJBI B a3€0TPOIHOM
CMECH BOJIbl U 3TUJIOBOTO CIIUPTA.

Hpakmuttecxue 3anamus.




N3ydeHnue pacTBOPUMOCTH CIUPTOB B BO/JIE.
OxucneHue CupTOB Pa3IMuYHOTO CTPOCHUS XPOMOBOM CMECHIO.

CHI/IprII OJHOATOMHBIC 1 MHOT'OAaTOMHBIC. COCTaB, KJIaCCI/I(I)I/IKaI_II/ISI " U30MEpH CIIMPTOB

deHox:cTpocHHE , PUBNICCKUE K XUMUIECKIE CBONCTBA U MOTYICHHE.

CamocrosiTesibHasA padoTa 00yyaromuxcst
CocraButh TabnMIly 00 OOIIMX CBOMCTBAX CIUPTOB
Pedepar: XKuznb u nestensHocTs . JI3BU

Kuznp u gesrenbHocte A.M.byTtieposa

Tema 1.8. Coaep:kanue y4eOHOro MaTepuaJa
AJibllerubl 1 Tomonozuueckue psaovl anb0ezudos u Kenomos..
KeTOHbI

Xumuueckue ceoiicmea anboezudoé u KemoHoa.

Ilpumenenue u nonyuenue KapoOHUNLHBIX COCOUHEHU .

Ilpumenenue u nonyuenue kapoonunbuvlx coeounenuti. OKUCICHUE 3TAHOJA B ATaHAIb PACKAJICHHOU
MEJIHOM IIPOBOJIOKOM.

[Tonydenue deHnomopopmanbIeruIHOro noauMepa. PacmosnaBanue pacTBopa anerona u opMaanHa.
(BHI€0 KPOK)

Hpaxmuttecxue 3aAHaAmusA.




N3yuenne BOCCTaHOBUTEIBHBIX CBOWCTB alIbJIETHIOB: peaKIus "'cepedpssHoro 3epkana',
BoccTaHoBjeHue Tuapokcuaa meau (1I).

BiaumopeiictBue Gpopmanbaeruia ¢ ruapocyabGuToM HaTPHUs

KeTronbl, HOMEHKIIaTypa, CBOKMCTBA.

CamocrosTeabHast paﬁoTa OﬁyqalOlllPIXCﬂ
C06paTL I/IH(I)OpMaL[I/IIO 0 TCXHUYCCKOM KOHTPOJIC MPONU3BOJACTBA ITPOJOBOJILCTBCHHBIX ITPOAYKTOB.

Tema 1.9. Coaepixanue y4eOHOIro MaTepuaJa
KapGoHnoBrbie
KHCJIOThI M X TI'omonozuueckuit pao npedenbHbvix 00HOOCHOBHBIX KAPOOHOEHIX KUCTIOM.
NPOU3BO/JHbIE Xumuueckue ceoiicmea KapoOoOHO6bIX KUCTIOM.

Cnocoout noJjiy4eHu:n Kap60H08blx Kucaom. Omoenvhvle npedcmaeumeﬂu U UxX 3Hauenue.

Cnoorcuvte 3¢hupet.. Kupot..

Conu Kap60l-l08blx Kuciiom.

HpakmuueCKue 3anamus:




PacTBOpuMOCTh pa3IM4HBIX KapOOHOBBIX KUCIIOT B BOJIE. B3anmoielicTBrE YKCYCHON KHCIIOTHI C
Metayuiamu. [lomyuenune n30aMuinoBoro 3¢upa yKCyCHON KUCIOTHI.

CpaBHeHHE CTEIIEHN HEHACHIIIEHHOCTH TBEPAOTO U KUJKOro upoB. OMbuieHue xupa. [loaydenue
MbLJIa U U3yYCHHE €r0 CBOMCTB: MEHO00pa30BaHue, peaKIMi HOHHOTO 0OMEHa, TUPOIIN3, BHIJCIICHHIE
CBOOOIHBIX KUPHBIX KUCIIOT.

KapOoHOBBIE KUCIIOTHI , UX CTPOCHHE, KITaCCHU(PHUKAIIM, HOMEHKIaTypa, CBOMCTBa

Crnosxuble 3(¢Upbl:HOMEHKIATYpa, OTy4YeHUE, CBONCTBA.

XKupsl. CoctaB , CTpoeHHE, CBOICTBA.

CamocrosiTesibHasA padoTa 00yyaouuxcst

CoOpath uHpOpMAIUIO 0 PU3UKO-XUMHUYECKUX METO/IaX aHAIU3a.
Pedeparsr:

[Tna3ma — 4yeTBepTOE COCTOSIHHE BEIICCTBA.

AMop(dHbIe BelecTBa B MPUPO/Iie, TEXHUKE, OBITY.
OxpaHa OKpyKarolei cpepl OT XUMUUYECKOTO 3arpsi3HEHUS

KomnuecTBenHbIE XapaKTCPHUCTUKU 3aIPA3HCHUS Oprx(a}omeﬁ CpCabl

Tema
1.10¥YraeBoanl

Conep:xaHue y4eOHOro MaTepuaJia

Ilonamue 00 yznesooax.
Monocaxapuowt.

Jucaxapuowt..

Ilonucaxapuoo.




Ilpakmuueckue 3anamusn:
Peakmmst "cepeOpsiHOTO 3epKana” TIoKo3bl. B3anMojaeiicTBre TitoKo3bI ¢ Tuapokcuom meau (1) mpu
pa3IMYHBIX TEMIIEpaTypax.

JleiicTBre aMMHUAYHOTO PacTBOpa OKcHaa cepedpa Ha caxaposy.
OO6napy>keHue JIaKTO3bI B MOJIOKe. JleiicTBre noaa Ha Kpaxmai

Tema 1.11
AMMHBI,
aAMHHOKHCJIOTHI,
0eJIKH

Coaep:kanue y4eOHOro MaTepuaJa

Knaccugpukayus u uzomepus amunos..
Xumuueckue ceomucmea AmMuHoG.
Ilpumenenue u noayuenue amuHos.

Amunoxkuciomel.

benku

Jlabopamopnuie onvimot No5. VI3roToBIIeHNE MIAPOCTEPKHEBBIX U 00BEMHBIX MOJIETEH H30MEPHBIX
amMuHOB. PacTBopeHne O6enkoB B Bojie U X Koaryisnus. OOHapyxeHHe Oellka B KypHUHOM sIiIe U
MOJIOKE. (BHJIEO YPOK)

Ilpakmuueckue 3anamusn:

Oo6pazoBanue coneit anunuHa. bpomupoBanue aHUIMHA.
O6pazoBanue coseli rmiuHa. [lomydyeHre MeTHOM COJY TJIMIIMHA.
Jlenarypanus 6enka. L{BeTHbIe peakiinu 6ETKOB.

CamocrosiTesibHas padoTa o0yuyaroumuxcst
CO6op undopmaruu

VYTIeBoIbI X CBOMCTBA M KIacCU(UKAITIS
Momnocaxapuel. I'roko3a. I'ekco3bl.

Tema 1.12
A3oTcoaepxaiue

Conep:xanue yueOHOro MaTepuaJa




reTepolHKJINYEeCcK Hykneunogwle kuciomel.
He CoeqMHEHHs.
HykienHoBbIe
KRCIOTEI Jlabopamopuvie onvimot Ne6. V3roToBIEeHNE O0OBEMHBIX U IAPOCTEPHKHEBBIX MOJIEICH a30THUCTHIX
TETEPOIUKIIOB
IIpakTnyeckne 3aHATHA: AMUHBI. AHUJIMH.
AMMHOKHCIOTEI
['eHeTnueckas cBsI3b MEKy KJIaCCAMU OPTaHUYECKUX COCIUHEHUM.
CamocrosiTesibHas padoTa 00y4arOIIUXC:
AMUHBI: cTpoeHue, Kinaccudukamnus,HoMmeHknatypa. [lonydenue.
XHMHYECKHE CBOMCTBA aMHUHOB
AMUHOKHCIIOTBI: COCTaB U CTpOeHHE MoJieKysl. CBOMCTBAa aMUHOKHUCIIOT
XHMUYECKHE CBOMCTBA OCIKOB.
3HaueHue OCIKOB.
Tema 1.13 Coaeprxanue yueOHOIro MaTepuaJa. .
Buojornyeckun Depmenmot.
AKTHBHBIE Bumamunel.
COeTNHEHHUSA
T'opmonbr.

Jlexapcmea.




Ilpakmuueckue 3anamus:

OOHnapyxenue BUTaMuHa A B mojcosiHeuHoM Maciie. OOHapyxeHue ButamuHa C B siI0JJ0Y4HOM COKe.
Omnpenenenre BuTamMmuHa D B ppIObeM jKHUpe WM KYPUHOM KEJTKE.

JlelicTBue aMHIIO3BI CIIFOHBI HA KpaxMall. [lelicTBue JeruaporeHasbl Ha METUIICHOBBIN cCUHUM. JlelicTBue
KaTaJla3bl Ha IEPOKCUJ BOJOPO/IA.

AHanu3 J1eKapCTBEHHBIX IPENapaToB, IPOU3BOJHBIX CATUIMIIOBOM KMCIOTHI. AHAIN3

JIEKapCTBEHHBIX MPENapaToB, MPOU3BOIHBIX #-aMUHO(EHOIA

.CAMOCTOAITEJIbHAS Pa0doTa 00y4aromuXCcs:
Butanusm u ero kpax.







Pons oreuecTBEHHBIX YUYCHBIX B CTAHOBJICHUH U PAa3BUTHUN MHpOBOﬁ OpFaHH‘IeCKOfI XUMMHHU.
COBpeMeHHHe MpEaACTAaBJICHUA O TCOPUHN XUMUUYCCKOI'O CTPOCHUA.
DKOIOTMYECKHE acIIEKThl UCITOJIb30BaHUS YIIIEBOAOPOAHOI'O ChIPbA.

OKOHOMHUYECKHE aCIEKThl MEXKAYHAPOJHOTO COTPYAHUYECTBA 10 UCIIOJIb30BAHUIO YIIIEBOJOPOIHOTO
CBIPBSL.

HcTopust OTKpBITHS U pa3pabOTKHU ra30BbIX U HEPTIHBIX MECTOPOXK/ICHUH B

Paznea 2 OoOmas u

HEOpPraHnveCKasi XuMus

90

Tema 2.1
XuMus — HAyKa 0
BeLecTBax

ConeprxaHue y4eOHOro MaTepuaJsia

Cocmae eeuiecmea..
Hwnepenue eewiecmea.

Azpezamusle coCmoOAHUA 6eulecmea
Cmecu sewecme..

Hpaxmuuecxue 3anamus: I3roToBnenne MoaeeH MOJICKYJI HCKOTOPBIX OPraHNUYCCKUX U
HCOPTraHNYCCKUX BCIICCTB

Ounctka BenecTB GUIbTPOBAHUEM U AUCTHIUISIIMENH. OUHCTKa BENECTB NepeKpUCTAIIIN3auei

CamocTrosiTesibHasi paboTa: Npe3eHTalUs «COCTAB BeleCTBA




Tema 2.2 3
Ctpoenue atoma Conep:kanue y4eOHOIro MaTepuaa
Amom - cnodxcuan yacmuya. 2
Cocmae amomnozo adpa —
Dnekmpounan 000104Ka AamMomos. 1
Ilpaxkmuueckoe 3anamue: meopus cmpoenus opeanuueckux coeounenuii A.M.bymnepoasa. 2
OcHOGbl HOMEHKamYPbl OPZAHUUECKUX COCOUHEHUII.
Ilposepounasa paboma Ned 1
Tema 23 3
Hepl;gﬂgl‘{lf;flmﬂ Coaep:xaHue yueOHOro MaTepuaJia
nepuoanueckass | OMKpblmue nepuoou ecKozo 3aKona. 1
cucrema -
XHMHYECKHX Ilepuoouueckuii 3aKkon u cmpoenue amoma. 2
saemenToB /.. .
Mereneesa IIpakTHYeckune 3aHATHSA: 3
Cmpoenue amoma y2nepooa
Banenmnocmu coedunenus amoma y2nepooa
CamocrosiTesibHas padoTa: 4
buorexnonorus u reHHast UHXKeHepus — TeXHoJIoruu X X1 Beka.
HanoTrexHosiorus Kak NpuOpUTETHOE HAIIPaBJICHUE PAa3BUTHS HAYKH U ITPOU3BOACTBA B Poccuiickoi
denepanuu.
CoBpeMeHHbIE METOBI 00e33apaKUBaHuUs BOJIBI.
ANI0TpONUs METAIIOB.
Kuznb u gestenvHocTh J.M. Menpaeneena.
«[lepronnyeckomy 3akoHy Oyayliee He TPO3UT Pa3pyLICHHEM. ...
Cuntes 114-ro anemenTa — TpuyM$p pocCUHCKUX (PU3NKOB-SAEPIIUKOB
Tema 2.4

ConepxaHue y4eGHOro MaTepuaJjia




Crpoenue
BelllecTBa

Ilonamue o xumuueckoii céasu.
Kosanenmnuasn xumuueckas ceassn.
Honnas xumuueckasn C6A430b,

Memannuueckan Xxumuueckas céasbv,
Booopoonaa xumuueckasn cea3o.
Komnnexcooopazoeanue..

IIpakTuyeckue 3aHATHS: COCTABJIEHNE XUMHUYECKNX CBsI3ei
Pemenue 3a1a4 Ha pa3Hble XUMHYeECKHe CBSA3H.
CocTaBjieHHe KOMILIEKCOB

CamocrosiTesibHasA padoTa:

PaCTBOpBI BOKpPYT HacC. Tuner pacTBOPOB. Bona kak PCarcHT U Kak Cpcla IJId XUMHUUYCCKOr'o Impouecca.

Kusub u gesrenbHocth C. AppeHuyca.
Bxutag oTe4ecTBEeHHBIX YUEHBIX B Pa3BUTUE TEOPHUU ANEKTPOIUTUYECKON TUCCOLIUAIUH.
YcTpaHeHue )KeCTKOCTH BOJIbI Ha TPOMBIIIICHHBIX MPEANPUATHIX

Tema 2.5
IHonumepsl

Coaep:xanue y4eOHOIro MaTepuaJia

Heopzanuttecxue nojiumepbol.

[

Opzanultecmte nojiumepaol.

Jlabopamopnuie onvimor No7. O3HaKOMIIEHHE ¢ 00pa3liaMy IJacTMacc, BOJIOKOH, Kay4yKOB,
MUHEpAJIOB M TOPHBIX Topo. [IpoBepka macTMace Ha 3JIEKTPHIECKYIO MPOBOAUMOCTD, TOPIOYECTH,
OTHOIIIEHHE K PACTBOpPAM KHCJIOT, 1iesioueil u okuciaureneid. CpaBHEHHE CBOMCTB TEPMOPEAKTHUBHBIX U
TEPMOIUTACTHYHBIX TuTacTMace. [lomydenne HuTel 13 KanmpoHOBOHW HITH JIABCAHOBOM CMOJTBI.
OOHapy)XeHHue XJI0pa B NOJTMBUHIWIXJIOPHUJIE.




CamocTosiTesibHasi padoTa 00y4yaromerocs:
N3ydeHue Bcex BUAOB IJIACTMACC UX MOJIyUYEHUS U IPUMEHEHUS.
Pedeparsr: Uctopus rumca.

[ToBapeHHas COJIb KAK XUMHUYECKOE ChIPbE.
MHoroauKkuii kKapOooHaT Kaliblys: B IPUPO/IE, B IPOMBIIUIEHHOCTH, B OBITY.
Peakuuu ropeHust Ha IPOU3BOJCTBE U B OBITY

Tema 2.6 Copep:kanue y4eOHOIro MaTepuaa 2
IHonamue o oucnepcHvix cucmemax. 1
JucnepcHbie 1
CHCTEMBI 3nauenue oucnepcuslx cucmem
Jlabopamopnusie onvimot Ne8. Ilonyyenue cycnen3uu cepsl U kanudou. [lonydenue smynbcun 2
pactuTensHOro Macia u 6ensona. [lomydenue 305 kpaxmana. [lomydenne 3055 cepsl U3 THOCYNIb(aTa
HaTpus. (BUAEO YPOK)
CamocrosiTesibHast padoTa: Kopposus MeTanioB v CriocOObI 3alIUThI OT KOPPO3HUHU. 3
WueptHble uiu 6J1aropoHbIe Ta3bl.
Poxnaromue coym — rajioreHsl.
Hctopus mBeACKOW CIUYKH.
HcTopust BOBHUKHOBEHUS U PAa3BUTHS OpraHU4E€CKON XUMUU.
Tema 2.7. Coaepxkanue y4eOHOr0o MaTepuaia 2
XuMHnuyecKkue Knaccugukayua xumuueckux peakyuii 6 0p2aHu4ecKoil U HEOPZAHUYECKOU XUMUU. 1
peaknnu Bepoamnocms npomekanua xumuueckux peakuyuii..
Cropocmb xumuueckux peaxkyuil. 1
Oopamumocme xumuyeckux peaxyuil. Xumuueckoe pagnogecue.
ITpoBepounas padoraNes 1




KoutpoabHas padora Ned mo teme Ne2.1-2.7

CamocrosiTesibHas padoTa:

THUIbl XUMUYECKUX PEAKIUH B OPraHUYECKOU XUMHUHU

OcHOBHBIE MEXAaHU3MBbI IPOTEKAHUS PEAKIUH.

Pemenue 3amay Ha BBIBO MOJICKYJSIPHON (DOPMYJIBI OPraHMYECKUX COSTUHEHU.

Tema 2.8.
PacTBopbI

Coaep:xaHue yueOHOIro MaTepuaJia

Ilonamue o pacmeopax.

Teopus Inekmponumuyeckoil Ouccoyuayuu.

Tuoponus

Jlabopamopuvie onvimut Ne9. XapaKkTep TUCCOIMAIINN PA3THUYHBIX THIPOKCHIOB.

Ilpaxkmuueckoe 3anamue. I IpuroToBiieHrE paCTBOPOB PA3JIUYHBIX BUIOB KOHIEHTPALIMHU
Pemenue ypaBHeHui ruaponusa

AN R PP wW

CamocrosiTesibHas padoTa:
ITonsATHS 0 XUMUYECKON PEAKIIUU
@akTOpPBI BIUAIOMINE HA CKOPOCTh XUMHYECKOW pEaKIVHU.

Tema 2.9
OKHuCINTEIBHO-
BOCCTAHOBHTEJIbH
ble peaKkInu.
DJIeKTPOXMMUYEC
KHe Mpolecchl

Conep:xanue yueOHOro Marepuasia

OKucaumenvHo-60CCIMaAHOBUMENbHbLE peakuuu.

Knaccughukayun okucaumenbno-60ccmanosumenbHvlX peakyuil.

Xumuueckue ucmouyHuKu mokKa.

dnexkmponus

Jlabopamopnsie onvimor Nel(. BzaumoielicTBUE METAJUIOB C HEMETAJUIAMHU, a TAK)XKE C PACTBOPAMHU
CoJIEN U pacTBOpaMH KUCIIOT. B3auMonelicTBrue CEpHON M a30THOM KUCIIOT ¢ Meibl0. OKUCINTENbHbBIE

CBOMCTBaA IepMaHraHaTa Kajiuvs B pa3JIMYHbIX CpEaax.

HpaKTuquKne 3AHATHA: COCTABJICHUEC U PCIICHUC OKUCIUTEIIbPHO- BOCCTAHOBUTCIIbHBIX peaKHHfI.

CamocrosiTesqibHasi padora:




Kocmernueckue renm.

[IpuMmeHeHue CyCreH3uil 1 SMYJIbCUH B CTPOUTEBCTBE.
MuHepasbl U TOpHbIE TOPOABI KaK OCHOBA JTUTOCHEPHI.
PactBops! BOkpyr Hac. Tumsl pacTBOpOB.

Boga kak peareHT 1 Kak cpea JUisi XMMUYECKOro Ipolecca.
Kuznub u gesrenbHocts C. AppeHuyca.

BKJIa[[ OTCUYCCTBCHHLIX YUCHBIX B Pa3BUTHC TCOPUUN 3JICKTpOJII/ITI/I‘-IeCKOI71 JUucCColranuu.

yCTpaHeHI/Ie JKCCTKOCTHU BOJbI Ha MPOMBIINIJICHHBIX NPCANPUATHAX

Tema 2.10 Coaep:xanue y4eOHOIro MaTepHuaJia 3
Knaccupuxauus Knaccugpukayun neopzanuueckux eeuyecms. 1
BelleCTB. Memannoi. 1
Ipocreie Koppo3usa memannoes..
Belnecrna Oobuque cnocodsvl noyuenus memasnos. 1
Hememannui.
Jlabopamopnusie onvimot Nel1. O3HaKoMIIeHUE ¢ 00pa3liaMy IPeICTaBUTENeH KIIacCOB 2
HeopraHndeckux Bemiects. O3HaKOMIICHHE C 00pa3aMy MPECTaBUTENCH KIIACCOB OPTaHUIECKUX
BelecTB. O3HAKOMJIEHUE C KOJUIEKIIUEHN PYA.
IIpakTuyeckoe 3ansaTue: [lomyyenue u cBoiicTea kuciaopoa. [lonyduenue u cBoiicTBa BOIOPOAA. 3
[Tonyyenue nacTU4ECKON cepbl, XUMHUYECKHE CBOMCTBA Cepbl. B3anmoielcTBre METAIIIIOB C
pacTBopamMu KUCIOT u cosiei. CBOMCTBA YIIis: afcopOIIMOHHBIEC, BOCCTAaHOBUTENbHEIE. B3anmoeiicTBue
[IMHKA WA aJTFOMHHUS C paCTBOPaMU KHUCIIOT | menoueid. OKpalliiBaHue MIaMeHH KaTHOHAMHU
LIEJIOYHBIX U HIEJIOYHO3EMENBHBIX METAJIIOB.
ITpoBepounas paéoraNe6 1
CamocrosiTesibHas padora: 4
[Ipocteie u cnoxubie BemecTBa. OKCUIIBI, THAPOKCHIBI, OCHOBAHHUS, COJTU, KACIOTHI
Koppo3us metannos
Hewmeranibi- mpocThie BelecTBa, CBOMCTBRA.
Tema 2.11 Conep:kaHue y4eOHOTro MaTepuaa 3




AMMUHBI,
aAMHHOKHCJIOTHI,
Oeaku

Knaccugpukayus u uzomepus amunos.
Xumuueckue ceoicmea amutog..
Ilpumenenue u nonyuenue amuHos..

Amunoxucnomet.

benku.

Jlabopamopuvie onvimot Nel2.

N3rotoBneHune mapocTepKHEBBIX U 00BEMHBIX MOJIENIC H30MEPHBIX AMHHOB.
PactBopenue 6enkoB B Bojie U ux koarysius. OOHapyXeHHe Oellka B KypUHOM SIHIIEe U MOJIOKe. (BUICO

YPOK)

Hpaxmuttecxue 3aHaAmusA.

O6pazoBanue coseil anunuHa. bpomupoBanue aHUIMHA.
O6pazoBanue coseii rmiuHa. [lomydyeHne MeTHOM COJY TJIMIIMHA.
Jlenatypanus 6enka. [[BeTHbIe peakiiuu OEIKOB.

CamocTosiTesibHas padoTa 00y4arolerocs:

Hctopus oTeuecTBEHHOW LIBETHOW METAJLTYPTHH.

Ponp MeTaninoB u CIIaBOB B HAaYYHO-TCXHUYCCKOM IIPOTpeCCe.

Koppo3us MeTamioB u criocoObl 3alIUTHl OT KOPPO3HH.

I/IHepTHHe NN 6naropoz[HHe rasnl.

Poxxmarorue conu — raJloreHsl.

Hcropus mBEACKON CIIUYKH.

I/ICTOpI/IH BO3HUKHOBCHUS U PA3BUTHUA OpraHquCKOﬁ XHUMUU.

Tema 2.12
XuUMHuA JIEMEHTOB

Conep:kanue y4e0OHOIro MaTepuaa

Booopoo.
Inemenmut IA-zpynnoi..




Inemenmut 114-2pynnoi.

Anromunuii
Yenepoo u kpemnuii.. I'anozenwi.

Xanvkozenwt.
Inemenmul VA-zpynnot.
Inemenmut IVA-2pynnu.

Hpaxmuttecxue 3anamus.

[MosyueHre THAPOKCHIOB ATFOMUHKS U [IMHKA U KCCIICAOBAHUE X CBOWCTB.
[Tosrydenue u viccne0BaHue CBOMCTB OKCHUIIOB Cephl, yriieposa, Gocdopa.

Camocmoamenvnan paboma:

HpaKTI/I‘lCCKOC IMPUMCHCHUC 3JICKTPOJIN3a: pa(l)I/IHI/IpOBaHI/Ie, rajJlbBaHOIINIAaCTHKA, TaJIbBaHOCTCTHA.

I/ICTOPI/IH IMMOJIYYCHHA U ITPOU3BOJACTBA AJIFOMHUHUSA.

DNEKTPOIUTHUECKOE MOTYUEHHE U paQUHUPOBAHUE METH.

Kuznup n gesrensHOCTh . JI9BH.

Posib MeTaIoB B MCTOPUM YENOBEYECKOW [IMBUIIA3ALINH.
Hcropus oreuecTBeHHON YepHOM MeTamutyprud. COBpeMEHHOE METaTypruuecKoe MpOU3BOJCTBO

Tema 2.13
XUMHA B JKU3HHA
o01ecTBa

Conep:kaHue y4eOHOTro MaTepuaa

Xumusa u npouszeo00cmeo
Xumus 6 cetbcKkom xo3aiicmee.




Xumusa u sxkonozus.

Xumus u noeceonesnasn Hcu3no Ueyl06exa.

Ilpakmuueckue 3anamusn: O3HaAKOMJICHUE C KOJUICKIIMEH YIOOPEHUH U MECTUIIUIOB.
O3HakomIIeHHE ¢ 00pa3lamMu CPEJCTB OBITOBOM XUMHH U JIGKAPCTBEHHBIX MPETIapaToB.

Ilposepounasa padbomaNe

Jughgpepenyupoeannsiii 3auem

CamocrosiTesibHas padoTa:

XumMuyecKasi MpOMBIIUIEHHOCTh
XUMHU3aUA CEJIbCKOI0 X03IHMCTBA.




