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MNOACHUTEJIBHA 3AIIMCKA
PaGouas  mporpamMma  o0meoOpazoBaTeqbHOM  y4eOHOW — IUCHMIUIMHBI  «XHUMHUS»
npeaHaszHauena i u3ydeHus xumuu ['BIIOY KK «KT3OK», peanusyrommm oO6pa3oBaTenbHYIO
porpamMMy CpeIHEro oOmero oOpa3oBaHUs B IpejesiaX OCBOCHUS OCHOBHOM MpodeccHoHaNbHOM
obpazoBarenbHoi Tiporpammbl CITO (OITOIT CITO) Ha 6a3e ocHOBHOTO 001Iero o0pa3oBaHus PH
MOJIrOTOBKE KBAJTU(HUIIMPOBAHHBIX PaO0OUUX, CIy>KAIIUX MO MPO(HECCHHu:
43.01.09 «IloBap, xoumutep» (mpuka3 MwuHoOpHayku Poccum ot 09.12.16 No 1569,

3apeructpupoBano B Munrocte Poccun ot 22.12.16 Ne 44898).

PabGouast mporpamma paspaborana Ha ocHoBe TpeboBanuii DPI'OC cpeanero obmero
0o0pa3oBaHMs, TMPEABSBISIEMbIX K CTPYKTYpE, COACPKAaHUIO U pe3ylbTaTaM OCBOCHHS y4eOHOI
TUCHUIUTMHBI « XUMUS» B COOTBETCTBUU ¢ PeKkoMeHJalusaMu o OpraHu3aliy MoTy4eHUs CPEIHEro
obmero oOpa3oBaHWsl B TMpeAeNiaXx OCBOGHHUS O00pa3oBaTeNbHBIX MPOTPaMM  CPEIHEro
npodeccuoHabHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIero 0Opa30BaHUs C YYETOM TpeOOBaHUM
denepanbHBIX TOCYJAPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U IMOJYYaeMOH CHEIHATbHOCTH
(muceMmo JlemapTaMeHTa rocy1apCTBEHHOM MOJTUTHKU B chepe MOArOTOBKY padbouunx kaapos u JAI10
MunobOpnayku Poccum ot 17.03.2015 Ne 06-259), ¢ yd4eroM MpPUMEpPHON OCHOBHOM
oOpa3oBaTeNbHONM MpOTpaMMbl  CpeIHEero oOmero o0pa3oBaHUsA, OJOOPEHHON pEIICHHEM
denepanbHOro y4eOHO-METOAMYECKOTO OOBEAMHEHHSI TI0 00IIeMy 00pa3oBaHHIO (TPOTOKOT OT 28
ntoHs 2016 . Ne 2/16-3)

Copep:kanne MPOrpaMMbl « XUMUsD» HAMIPABICHO Ha TIOCTIKEHUE CIICAYIOIMINX IeJIei:

* ¢opMUpOBaHHE Y 00YUaIOUINXCS YMEHUS OLEHUBATh 3HAUMMOCTh XMMUUYECKOTO 3HAHUS JJIsi
KQXKIOTO YEIIOBEKA;

* (opmupoBaHue y 0OydalomIUXCs LEIOCTHOTO MPEICTaBICHHUS O MUPE U POJNU XUMHUU B
CO3/IaHUU COBPEMEHHOW €CTeCTBEHHOHAYYHOW KAPTHHBI MHpPA; YMEHHS OOBSCHATH OOBEKTHI H
MPOLECCHl OKPY>KAIOIIEH TEMCTBUTEIIBHOCTH: TPUPOIHOM, COUAIBHOM, KYJIbTYPHON, TEXHUYECKOMN
Cpelbl, — UCTOIB3YS ISl 3TOr0 XUMUYECKUE 3HAHUS;

* pa3BUTHE Yy OOy4aroUMXCs YMEHUU pa3nnyarh (akThl U OLICHKH, CPABHUBATh OILICHOYHBIE
BBIBOJIBI, BUJIETh UX CBS3b C KPUTEPHUSIMH OIEHOK ¥ CBSI3b KPUTEPUEB C
OTpeIeTICHHOW CHCTEMOM IIEHHOCTEH, (hOPMYITUPOBATh K OOOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

* mnpuoOpeTeHre OOYyYaIOIIMMUCS OIbITa PAa3HOOOPA3HOM JEATENbHOCTH, TO3HAHUS H
CaMOIIO3HAHUS; KJIIOUYEBBIX HABBIKOB, UMEIOIIMX YHHBEpPCAIbHOE 3HAUEHUE I Pa3IUYHbIX BUIOB
JeSITEIbHOCTH (HAaBBIKOB PEIICHHUS MPOOJIeM, MPUHATHS PELICHHUH, MMOMCKa, aHaiu3a U 00paboTKu
nH(pOpMalUY, KOMMYHUKAaTUBHBIX HAaBBIKOB, HaBBIKOB M3MEpPEHUH, COTPYIHUYECTBA, O€30M1acCHOTO
oOpallleHus C BEIECTBAMU B IIOBCEIHEBHON KHU3HHM).

B mporpammy BKIIIOUEHO coJepKaHUE, HamlpaBlieHHOEe Ha (OPMHUPOBAHHE Yy CTYACHTOB
KOMIICTEHIIMH, HeoOXoauMbIX misg KadecTBeHHoro ocBoeHuss OITOIT CIIO na 6a3e OCHOBHOTrO
oOmiero oOpa3oBaHUsl C TOJYYEHHEM CpeaHEero oOmiero oOpa3oBaHUS; MPOTPaMMBbI MOATOTOBKH
KBaJTM(HUIMPOBAHHBIX pabounx, ciyxamux (IITIKPC).



OBIIAS XAPAKTEPUCTHUKA YYEBHOM JUCITATIIMHBI XUMMSI

XuMHsT — 3TO HayKa O BEIIECTBAaX, UX COCTaBE M CTPOSHUH, CBONCTBAX W MPEBPAILCHUSX,
3HAYEHUU XHUMHUYECKUX BEIIECTB, MAaTepUAJOB U MPOLECCOB B MPAKTUYECKON NeATeIbHOCTH
YeJI0BEKa.

Conepxanne 0011€00pa30BaTEIbHON YUCOHONW AUCIUIUIMHBI «XUMHUS» HANpaBICHO Ha
YCBOCHHE OOYYAIONIMMICS OCHOBHBIX MOHSTHM, 3aKOHOB M TEOPUI XMMHU; OBIAJICHUE YMEHUSIMU
Ha0JI0/1aTh XUMUYECKUE SBIICHUS, MPOBOJUTH XUMUYECKUN SKCIIEPUMEHT, MPOU3BOIUTH PACUETHI
Ha OCHOBE XUMUYECKUX (POPMYJTI BEIIECTB U YpaBHEHUN XUMUYECKUX PEAKITUH.

B mporuecce nzydenust XuMuM y 0Oy4daroIIMXCsl Pa3BUBAIOTCS MO3HABATENIbHBIE UHTEPECH] U
WHTEJUIEKTyallbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIILHOM TMPUOOpPETCHHsI 3HAHHM 10
XUMHH B COOTBETCTBUHU C BO3HHMKAIOUIMMH >KM3HEHHBIMHU MPOOJIEMaMU, BOCIUTHIBAETCS OEpeKHOe
OTHOIICHMS K MPHUPOJIE, TOHUMAHUE 37J0pPOBOT0 00pa3a >KU3HU, HEOOXOIUMOCTH MPERyIPEKICHHS
SIBJICHUM, HAHOCSIIMX BpeI 3I0pPOBbI0 M OKpyXkawmied cpene. OHM OCBaMBAaIOT MNPUEMBI
IPaMOTHOTO, O€30MaCHOTO MCIOJIb30BAHUS XUMUYECKUX BEIISCTB U MaTEPHAIIOB, IPUMEHSEMBIX B
OBITY, CEIbCKOM XO3SIIICTBE U Ha IIPOU3BOJICTBE.

[Ipu CTpYKTypupOBaHHM COAEp)KaHUS 001Ie00pa3oBaTeIbHON yU4eOHON AMCUUIUIMHBI JUIS
npodeCCHOHABHBIX 00pa30BaTEIbHBIX OPTaHU3aAIUi, PEATU3YIOIINX 00pa30BaTEIbHYIO MPOTPAMMY
cpenHero o6mero oopazoBanus B mpenenax ocBoeHust OIIOIT CITO na 6a3e OCHOBHOTO OOIIEro
o0pa3oBaHMs, YUYHUTHIBAJIaCh OOBEKTUBHAS PEaTbHOCTh — HEOOIBIION 00BbEM YacoB, OTITYIICHHBIX
HAa M3y4YeHHE XHMHHM M CTPEMJICHHE MaKCHMalIbHO COOTBETCTBOBATh HJIESM PA3BHBAIOIIECTO
oOyuenus. IlosTomMy TeopeTHueckue BONPOCHI MaKCHMaJbHO CMEIIEHBl K Hayaly HW3y4eHHUs
JTUCIUIUIAHBL, ¢ TEM YTOOBI MOCIEAYIOMUNA (HaKTHUECKHd MaTephall pacCMaTPUBAJICS HA OCHOBE
W3YyYEHHBIX TCOPHUIA.

Peanu3arust AeIyKTUBHOTO MOAXOAAa K HM3YUYEHHIO XUMHUU CIOCOOCTBYET Pa3BUTHIO TaKUX
JIOTUYECKUX OMepaluii MbIIUICHUS, KaK aHaJu3 U CUHTE3, 0000IIeHNe U KOHKPETH3allHsl, CpPaBHEHUE
Y aHAJIOTHS, CUCTEeMATHU3AINs U KIIacCUPUKALIUS U JIP.

N3ydyenne xumMum B NpoQecCHOHANBbHBIX 00pa30BaTENIbHBIX OpraHU3alUsAX, PEATU3YIOLINX
o0pa3oBaTenpHyI0 MPOrpaMMy cpeaHero obiiero oopazoBanus B npeaenax ocsoenus OITOIT CITO
Ha 0a3e OCHOBHOTO 001Iero oOpa3oBaHMs, UMEET CBOU OCOOCHHOCTH B 3aBUCHUMOCTH OT MPOGUIIs
po¢eCCHOHATTLHOTO 00pa30oBaHus. DTO BBIPAXKAETCS B COACPKaHUN 00yUCHHsI, KOTMYECTBE YacCOB,
BBIICTISIEMBIX HA M3Y4YEHHE OTIEIBbHBIX TEM IPOTrpaMMbl, TJIyOMHE MX OCBOEHUS O0ydaroUIMMUCH,
o0BEMe U XapaKTepe MPAKTUUECKUX 3aHATHA.

IIpu ocBoennu mpodeccuit CIIO ecrecTtBeHHOHAyuyHOTO MpOdUIsT TPO(HECCHOHATHEHOTO
oOpa3zoBaHus XUMHs n3ydaetcs Ha 6a3oBoM ypoHe PI'OC cpeanero odriero oopa3oBaHusl.

B cogepxanuu  y4eOHON  AMCHUIUIMHBI JJIE  €CTECTBEHHO-HAYYHOTO  MPOQHII
npodeccHoHATbHO 3HAYUMBIA KOMIIOHEHT HE BBIJICNICH, TaK KaK BCE €r0 COACPIKAHHE SBISCTCS
poUILHO OPUEHTUPOBAHHBIM U HOCHUT MPO(ecCHoHaIbHO 3HAUUMBII XapakTep.

B mpomecce uzydeHHss XUMUU TEOPETHUECKUE CBEICHHS TOTIOMHSIOTCS JIEMOHCTPALUSIMH,
71a00paTOPHBIMU  OMBITAMU U TMPAKTUYECKUMHU 3aHATUSMU. 3HAYUTEIBHOE MECTO OTBOIUTCS
XUMHYECKOMY d3KcrepuMeHTy. OH OTKpBIBa€T BO3MOXKHOCTH (OPMUPOBATH y 0OyYaIOMIUXCS
CrHelHalbHble MpEeAMETHbIE YMEHHUS: padoTaTh C BEUIECTBAMHM, BBIIOJIHATH MPOCThIE XMMHYECKHE
OTBITHI, YYUTh OE30MACHOMY M JKOJOTHYECKH TpPaMOTHOMY OOpalleHHI0 ¢ BeIeCTBaMH,
MaTepuagaMH U MpoleccaMu B ObITY U Ha MPOU3BOJICTBE.

N3ydenne  o0meoOpa3oBaTeNbHOW  y4eOHON  JUCHUIUTMHBI  «XHUMHUS»  3aBEpIIaeTCs
noaBeZcHUEM HTOroB B (opme nuddepeHIMpoBaHHOTO 3adeTa B paMKaxX IPOMEKYTOUYHON
arrectauuu ctyaeHToB B mporecce ocBoeHuss OIIOIT CIIO ¢ momydeHuem cpemHero oOmiero
obpazoanus (IITIKPC).



MECTO YUYEBHOH JIJUCIIUILJIMHBI B YYEBHOM ILJIAHE

YuebHas auciuIuInHa « XUMHUD» SBISETCS YICOHBIM MPEAMETOM TI0 BBIOOPY M3 00s3aTEIIHHON
npeametHoit obnactu «EcrectBennsie Haykm» @I'OC cpennero obmero oopazoBaHus.

B I'BIIOY KK «KT3K», peanmusytonmM o0pa3oBaTeIbHYIO MPOrPaMMy CpPEIHEro OOIIETro
obpazoBanus B mpenenax ocBoeHus OIIOIT CIIO nHa 6a3e OCHOBHOTO 00IIero oOpa3oBaHWS,
y4yeOHast TUCIUIUTHHA « XUMHS» H3ydaeTcs B o0meoopazoBarenbHoM nukie yueonoro OITOIT CITO
Ha 06a3e OCHOBHOIO 00IIEr0 00pa3oBaHus ¢ OMydeHueM cpeaHero oomero oopazosanus (IITIKPC).

B yueOnbix mmanax IIIIKPC wmecto ydeOHOW JuCHUTUIMHBI «XUMHS»— B COCTaBe
001e00pa3oBaTeNbHBIX Y4YeOHBIX JAUCHUIUIMH IO BBIOOPY, (OPMHUpPYEMBIX H3 00s3aTEIbHBIX
npeameTHeix obmacter PI'OC cpemnero oOmiero o6OpaszoBanus, s mpodeccuit  CIIO
€CTECTBEHHOHAYYHOTO NMpodust npodeccruoHanbHoro o0pa3oBaHusl.

PE3YJbTATHI OCBOEHUSA YUEBHOM JUCIUTLIVHBI

OcBoeHne coaepxkaHUs y4eOHOW IUCHUIUTMHBI «XHUMHs», O00eCleYrBaeT JOCTHKECHUE
CTYJIEHTaMH CIEAYIOUINX Pe3yIbTaTOB:

JIMYHOCTHBIX:

— YyBCTBO T'OPJOCTH U YBaXKEHHUS K UCTOPUU U JAOCTHIKEHUSIM OTEUECTBEHHOW XMMHUYECKOM
HayKU; XUMHUYECKH TPAaMOTHOE IOBEICHHE B MPO(ecCHOHATBbHON NeATENbHOCTH U B OBITY INpHU
oOpallleHuU C XUMUYECKIMMH BEIleCTBaMH, MaTepUalaMy U IPOLECCAMH;

— TOTOBHOCTh K NPOJOJDKEHHIO OOpa3oBaHMs U MOBBIIEHUS KBATH(QUKAIMN B M30paHHOMN
npodeccCHOHAEHON ACSITENTFHOCTH U O0OBEKTUBHOE OCO3HAHUE POJIM XMMHUYECKUX KOMIETCHIIMA B
3TOM;

— YMEHHE WCIOJb30BaTh JOCTHIKEHUS COBPEMEHHOW XWMHUYECKOW HAYKHM W XUMHUYECKUX
TEXHOJIOTUH ISl TIOBBIMICHUST COOCTBEHHOTO WHTEUICKTYAIBHOTO Ppa3BUTHS B BBIOPAHHOM
npodeccrnoHaBbHOMN IeSTENbHOCTH;

* MeTanpeAMeTHbIX:

— HCIIOJIb30BaHHME PAa3IMYHBIX BUJOB [I03HABATEIBHOW JEATENIBHOCTH U  OCHOBHBIX
MHTEJJIEKTyalIbHbIX omepanuii (moCTaHOBKM 3ajadd, (GOpMYyJIMPOBAHUS THUIOTE3, aHalu3a U
CUHTE3a, CpaBHEHUs, 0000LIECHHS, CUCTeMaTH3alluH, BBISBICHUS MPUUYMHHO-CIIEICTBEHHBIX CBA3E,
MOKCKA aHAJIOTOB, ()OPMYJIMPOBAHUS BHIBOAOB) JJISI PEIICHUS MMOCTABICHHOW 3aJauu, MPUMEHEHUE
OCHOBHBIX METOJOB TO3HAHMI(HAOIIOACHUS, HAYYHOTO SKCIICPUMEHTA) JJIsI U3yUEHUs Pa3sIuIHBIX
CTOPOH XHMHYECKHX OOBEKTOB M TMPOILECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIUMOCTh
CTAJIKMUBATHCS B MPOQPECCHOHATBHON cdepe;

— WCIOJb30BaHUE PA3TUYHBIX HCTOYHUKOB MJISI TOJTYYEHHS] XUMHUYECKOW HH(pOpMaIuH,
YMEHHE OLICHUTh €€ JOCTOBEPHOCTD JJISl TIOCTHXKEHUSI XOPOILIUX Pe3yJbTaToOB B MpodeccroHalbHON
chepe;

* IpeIMeTHBIX:

— cOpMHUPOBAHHOCTh NPEJCTABICHUN O MECT€ XMMHUU B COBPEMEHHOW HAyYHOW KapTHHE
MHUpa; TTOHUMAaHUE POJU XUMHH B (DOPMHPOBAHUHM KPYyro3opa U (PyHKIHOHAIBHON TPaMOTHOCTH
YelloBeKa JJIs PEeIIeHUs MPAKTHUECKHUX 3a7a4;

— BIAJCHHE OCHOBOIIOJIATAIOIIMMHA XUMHUYECKUMH TOHSATHSAMHU, TEOPHSIMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMU; YBEPEHHOE IMOJIb30BAHNE XUMUYECKON TEPMUHOJIOTUEN U CHMBOJIMKOIA;

— BJaJIcCHUE OCHOBHBIMH METOJAaMHM HAyYHOTO [IO3HAHUS, HCIOJIb3YeMbIMH B XHUMHU:
HaOII0JICHUEM, OMHCAaHUEM, H3MEpPEHHUEM, JKCIEPUMEHTOM; YMEHHE 00paldaThiBaTh, OOBICHITH
pe3yNbTaThl MPOBEACHHBIX OMBITOB M JI€laTh BBIBOJBI; TOTOBHOCTH U CHOCOOHOCTH MPUMEHSTH



METO/bI TO3HAHMS MIPU PEIICHUH MPAKTUYECKUX 3a/a4;

— c¢(OpMHUPOBAHHOCTh YMEHUS JaBaTh KOJUYECTBEHHbIE OLCHKU M MPOU3BOJUTH PacyeThl MO
XUMHYECKUM (hopMysiaM U ypaBHEHUSIM;

— BIIQJICHUE TIPABUJIAMU TEXHUKH 0€30MaCHOCTH MPHU UCTIOIH30BAaHUU XUMUYECKUX BEIIECTB;

— cOopMUPOBAHHOCTH COOCTBEHHOW MO3UIIMU MO OTHOIICHHIO K XUMUYECKOW HMH(pOpMAIUH,
MOJIy4aeMOil M3 pa3HbIX HMCTOYHUKOB (€CTECTBEHHO-HAYYHBIA MPO(UIL OpPUEHTHUPYET Ha TaKue
cepsl 1eATeTbHOCTH, KaK MEIUIMHA, OHOTEXHOJIOTHH H 1p. )’

! IMTpumepHas ocHOBHAs 0Opa3OBaTETFHAS MPOTPAMMA CPEIHET0 0BIIEro 06pa3oBaHus, 0T0OPEHHON PEIeHHeM (eaepalTbHOro
y4e0HO-MEeTOIMIECKOro 00beAnHeH s 110 001eMy o0pa3oBaHuio (mpoTokos ot 28 moHst 2016 r. Ne 2/16-3)



COJIEP)KAHUE YYEBHOM JUCITATIINHBI

Beenenne
HayuHnble MeTO/IbI MO3HAHKS BEIIECTB U XUMUYECKUX SIBIICHUH. POJb 3KCIIepUMEHTa U TEOPUH

B XUMHH. 3HaueHHe XuMHH Tpu ocBoeHuH mnpodeccun CIIO ecTecTBEeHHOHAYYHOrO MPOGUIIS
po¢eCCHOHATBHOTO 00pa30BaHUS.

1. Oprannyeckasi XumMusi

1.1. Ilpenmet oprannyeckoii xumun. Teopusi CTpoOeHHs1 OPraHUYECKUX COCANHEHHUIA.

IIpeamer oprannyeckoii xumum. [loHsTHE 00 OpPraHUYECKOM BEUIECTBE U OPTaHUYECKOW XUMUHU.
Kpatkuii oyepk HCTOpUM pa3BUTUS OPraHUYECKOM XMMHMHM. BuTtanusm u ero KpyuieHue.
Oco00EHHOCTH CTPOCHHS OPTaHUYECKUX coenuHeHnid. KpyroBopor yriieponaa B mpupo/ie.

Teopusi crpoeHusi opranmyeckux coeauHeHuit A. M. ByrtiepoBa. Ilpennocbuiku co3gaHus
Teopun cTtpoeHusi. OCHOBHbIE MOJIOKEHUSI Teopur cTpoeHuss A. M. byrtiepoBa. Xumuueckoe
CTpOEHHE U CBOWCTBa opraHumueckux BemiecTB. [lonstne 06 m3omepuu. CrocoObl 0TOOpaxKeHUs
cTpoeHust MoJieKyasl (popmyinbl, Momenu). 3HadueHue teopuu A. M. BbytiepoBa s pa3BuTHs
OpPraHUYeCKOM XUMHH U XUMUYECKUX MPOrHO30B. CTpoeHHe aToMa yriiepoa. DIEKTPOHHOE 00IaKo
u opOutanb, §- W p-opOUTaTU. DJICKTPOHHBICE M SJIEKTPOHHO-rpaduyeckue (OpMyJbl aTroma
yriepoja B OCHOBHOM M BO30YXICHHOM COCTOSIHMAX. KoBalieHTHAas XWMHUYecKash CBsI3b M €e
KJIaccuuKamms Mo crocody mepekpbiBaHus opouTanel (o- u n-cBsa3u). [lonaTrue ruOpuan3anum.
Paznuunbple THOBl THOpuAM3anMUM U (GopMa aTOMHBIX OpOWTaNed, B3aUMHOE OTTAJIKHUBAaHUE
TUOpUAHBIX OpOUTaJel M WX PACIONOKEHHE B IMPOCTPAHCTBE B COOTBETCTBUU C MHUHHUMYMOM
sHepruu. ['eoMeTpusi MOJIEKyJ BEIIECTB, OOpa30BaHHBIX AaTOMaMHU yIJepoJa B pPa3IMYHBIX
COCTOSIHUSIX TUOpUAM3AIIIH.

Knaccupukanusa oprannyeckux coequHeHui. Kraccupukamus oOpraHMYecKMX BEIIECTB B
3aBUCHMOCTH OT CTpOCHHsl yriaepogHod 1menu. IloHstTue GyHKIMOHATBHOW  TPYIIIHL
Knaccugukanus opraHMuecKuX BEIIECTB 10 TUITY (PyHKIIMOHAIBHOM IPYTIIHL.

OCHOBbI HOMEHKJIATYPbI OPraHMYeCKUX BellecTB. TpuBHaNbHbIE Ha3BaHUA. PanuoHanbHas
HOMEHKJIaTypa Kak npeamectseHHuna HomeHknarypsl [IUPAC. Homenknatypa IUPAC: npuHuumns
o0pa3oBaHMs Ha3BaHWMU, CTAPIIMHCTBO (YHKIIMOHAIBHBIX TPYII, UX 0003HAYCHHE B MpeduKcax u
cy(dukcax Ha3BaHUI OPraHUIECKUX BEIIECTB.

Tunbl XMMHYECKHX CBfI3ell B OPraHNYeCKNX COeJMHEHUSAX M CII0CO0bI HX pa3pbiBa.
Krnaccudukanys KOBaJIGHTHBIX CBSA3€H MO 3JEKTPOOTPULATEIILHOCTH CBSI3aHHBIX aTOMOB, CIIOCOOY
NEepeKpbIBaHUS OpOUTAJIeH, KPaTHOCTH, MeXaHU3My oOpa3oBaHUs. CBs3b MPUPOIBI XUMHUECKOM
CBSI3M C TUIOM KPUCTAJIMUYECKON DPELIETKH BEIIeCTBAa U ero (pU3n4ecKuMH cBoicTBaMu. Pa3pbiB
XMMHAYECKOM CBS3M KaK Ipolecc, OOpaTHBIH ee o0pa3oBaHMI0. [ OMOIMTHYECKUHA H
reTepOJMTUUYECKHI pa3phIBbl CBA3EH, UX COMOCTaBI€HHE ¢ OOMEHHBIM M JIOHOPHO-aKIIEITOPHBIM
MexaHu3MaMu uX oOpasoBanus. [loHsTHe CBOOOAHOrO paauKaina, HYKICOPUIBHOH H
ANEKTPOPUIBHON YaCTHUIIBI.

Kaaccndukanus peakuuii B oprannyeckoi Xumun. [lonarue o TMnax nu MexaHu3Max peakluii B
opranndeckoi xumun. CyOctpart u pearent. Knaccudukamus peakiuuii 1o i3MEHEHHIO B CTPYKTYPE
cyOcTtpara (mpUcOeAMHEHHWE, OTLICIUICHHE, 3aMelleHHe, HW30MEpH3alysi) U TUIly pearcHTa
(pamukanbHble, HyKJIeODWIbHBIE, 3NeKTpopuiabHbie). Peaknmm mnpucoenunenus (AN, AE),
snumunupoBanusi (E), 3amemenus (SR, SN, SE), uzomepuszanuu. PasHoBugHOCTH peakuuit
KaXJIOrO THUIIA: THAPUPOBAHUE W JETUAPUPOBAHUE, TATIOTEHHUPOBAHHE W JAETaJOT€HUPOBAHUE,
ruapatanMss W Jerujaparanus, TUIpPOrajJIor€eHUpPOBaHWE M JAETUAPOrajoreHUpOBaHUE,
MoJIMMEpHU3alusi U TOJMKOHAEHcAlus, MeperpynnupoBka. (OcoOEHHOCTH  OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKLIMA B OPraHUYECKOU XUMHUH.

CoBpeMeHHbIE NPEeICTABJICHUS 0 XMMHUYeCKOM CTPOCHHM OPraHHYecKHX BemecTB. OCHOBHbIE
HaIpaBJIEHUs1 pa3BUTUS Teopuu cTpoeHust A. M. Bytneposa. M3omepus opraHM4eckuX BELIECTB U
ee BuAbl. CTpyKTypHass M30MEpUs: MEXKKIACCOBas, YTIEPOJHOIO CKEJEeTa, MOJIOKEHUS KpPaTHOMU
CBSI3U U (PYHKUIMOHAIBHOM Tpymmbl. [IpocTpaHCTBEHHAs M30MEpHS: TEOMETPUYECKasi U ONTHYECKas!.



[TonsiTne acumMmeTpudeckoro 1eHTpa. buonorunueckoe 3HaUYeHHE ONTUYECKONW M30Mepun. B3anmuoe
BIIUSTHUE aTOMOB B MOJICKYJIaX OPTaHUYECKUX BEIIECTB. DIEKTPOHHBIC 2P (HEKTH aTOMOB H aTOMHBIX
TPYIIT B OpraHWYecKuX MoJiekyJsax. MHIyKInuoHHbIH 3G (EKT, MOJ0KUTETBHBIN U OTPHUIATSIIBHBIN,
ero ocodbennoct. Me3zomepHsIit 3pdexT (3 PexT conpsikenus), ero 0COOEHHOCTH.
JdemoHcTpauuu

Komnneknuu opraHuyeckux BemIecTB (B TOM YHCIE JIGKAPCTBEHHBIX IPENapaToB, KpacuTenei),
MaTepuagoB (IPUPOIHBIX M CHHTETHYECKHX KaydyyKOB, IJIACTMACC M BOJIOKOH)U M3AENTUN U3 HUX
(HuTEH, TKAHEH, OT/IETIOUHBIX MATEPUAJIOB).

Mopemu monexkyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocTtepkHeBbIE 1 00BEMHEIE.

Mopnenu OTTalKUBaHUS THOPUIHBIX OpOUTAICH ¢ TOMOIIBIO BO3AYIITHBIX IIAPOB.

B3aumoneiicTBue HaTpus C 3TaHOJIOM U OTCYTCTBUE B3aUMOJIEHCTBUS C IUITUIOBBIM

3hupoM.

OnbIThI, MOATBEPKAAIONIME HATMYNE (PYHKIIMOHAIBHBIX TPy Y COEIUHEHUI pa3IUYHbBIX KJIACCOB.
JlabopaTopHBIii ONIBIT

WzrotoBnenne wojeneil MoJeKyldl —TIpPEACTaBUTENCH pa3IUYHBIX KJIACCOB OPraHUYECKUX
COCIMHECHUM.

IIpakTuyeckue 3aHATHS:

IIpakTuyeckoe 3ansitue Ne 1: O6HapyxeHue yriepojaa 1 BOAOPOAa B OPTaHNIECKOM COSTMHEHHH.
Oo6napyxenue rajioreHoB (mpoda beinpireiina).

1.2. IlpexesibHbBIE YIJ1€BOAOPOIBI
T'omousiornueckuii psax  ankaHoB. Ilonarue o006 yrieBonoponax. OCOOCHHOCTH —CTPOCHHS
IPENEIbHBIX  YIVIEBOAOPOMOB. AJIKaHbl KaK NPEICTABUTEIN MPENEIbHBIX YIVIEBOJOPOIOB.
ONEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl MeETaHa U JAPYTUX aJKaHOB.
I'omonornueckuii psim W wu3omepus napaduHoB. HopmasibHOE ©  Pa3BETBICHHOE CTPOEHHUE
yriieponHor nenu. HoMeHknarypa aJkaHOB M aJKWIBHBIX 3aMecTuTened. PU3nuecKue CBOMCTBA
AIKaHOB. AJIKaHbI B IPUPO/IE.
Xumuuyeckue cBoiicTBa ankaHoB. Peaxmuu SR-tuma: ramoreHupoBanue (pabotst H. H.
CemenoBa), HuTpoBanue mo KoHnoBajgoBy. MexaHU3M peakiuyd XJIOPHUPOBAHUS ajJKaHOB. Peakium
JNETUIPUPOBAHMS, TOPEHNUS, KATATUTHUYECKOIO OKUCIIEHMs alkaHOB. KpeKHHI ankaHOB, pazin4HbIE
BH/Ibl KPEKHUHTA, IPUMEHEHHE B IPOMBINUICHHOCTH. [Iuponus u koHBepcHus MeTaHa, H30MepHU3alusl
QJIKaHOB.
IIpuMeHeHune U cOCOOBI MOTyUYeHHsI aaKkaHoB. O0IacTH MpUMEHEHUS allkaHoB. [IpoMbIIeHHbIE
CIOCOOBI TOYYEHHUS! aJKaHOB: MOJYYCHHE M3 TMPHUPOJIHBIX HCTOYHMKOB, KPEKHUHI MapaduHOB,
MOJIy4YeHHE CUHTETHUYECKOro OeH3MHa, ra3udukanus yris, rupupoBaHue ankaHoB. JlabopaTopHsle
CrocoOBbl TOJYYEeHHs aIKaHOB: CHHTe3 Bropia, nexapOOKCHIMpOBaHUE, THUAPOIU3 KapOuaa
AITFOMHUHMUS.
Hukaoankansl. ['oMonorndeckuii ps ¥ HOMEHKJIATypa LUKJIOAIKAaHOB, MX o0mas ¢opmyra.
[TonsTre 0 HanpsDKEHUM DUKIIA. M30Mepus NUKI0aIKaHOB: MEKKIIACCOBas,
YIJIepOJHOrO cKejera, reomerpuyeckas. [lomyuenwe u ¢usnyeckue CBOMCTBAa IUKIIOAIKAHOB.
XUMHYECKHE CBOMCTBA MUKIOoATKaHOB. Crienn@uka CBOMCTB IUKJIOATKAHOB C MaJlbIM pa3MepoM
UK. Peakium npucoequHeHus 1 paAuKalbHOIO 3aMEIICHHUS.
JdemoHcTpauuu
Mogenu MOJIEeKyJI MeTaHa, IPYTHX ajlKaHOB, PA3IMYHBIX KOH(POPMAIIUi IUKIIOTeKCaHa.
PactBopeHue napaguHa B O€H3MHE U UCIIAPEHUE PACTBOPUTENS U3 CMECH.
[TnaBnenue napaduHa U €ro OTHOIIEHUE K BOZE (PaCTBOPHUMOCTb, INIOTHOCTh, CMAaYHBAHHUE).
Paznenenune cmecu GeH3MH—BOAA C IOMOUIBIO JICIUTEIBHON BOPOHKH.
l'openue merana, mpomnaH-OyTaHOBOM cMmecd, HapaduHa B YCJIOBUSAX M30bITKA M HEJOCTaTKa
KHCIIOpOJa.
B3pbIB cMecH MeTaHa ¢ BO3AYXOM U XJIOPOM.
BoccranoBneHre OKCHIOB TSXKEIbIX METAJUIOB apauHOM.
OTHoIIeHUE IUKIIOTeKCaHa K OpOMHOI BOJIe M pacTBOpPY IEpMaHraHaTa KaJusl.



JlabGopaTopHble ONBITHI

N3roroBnenne Moaenen MOJIEKYJI aJJKaHOB U FaJOr€HAIKAHOB.

Wzrorosnenue napadpuHUpOBaHHOM Oymaru, UCTIBITAHUE €€ CBOMCTB: OTHOLICHUS K BOJIE U JKUPaM.
OOHapy>xeHue BOJIbI, CaXkH, YTIIEKUCIIOTO ra3a B MPOAYKTaX TOPEHUS CBEYH.

O3HakOMJIEHHE CO CBOMCTBAMU TBEP/IbIX Mapa(UHOB: MJIaBICHUEM, PACTBOPUMOCTHIO

B BOAC H OPraHMYeCKUX pACTBOPUTENSAX, XUMHUYECKOW HMHEPTHOCTHIO  (OTCYTCTBUEM
B3aUMOJICHCTBUS ¢ OPOMHOW BOJOH, pPacTBOpaMM TEpMaHraHaTa Kajus, TUIPOKCHUIA HATPHUS H
CEpPHOU KUCIIOTHI).

IIpakTH4yeckoe 3aHATHS:

IIpakTnueckoe 3ansaTue Ne2. [lonyueHre MeTaHa U U3yUYEHUE €O CBOMCTB: FOPEHUS, OTHOLICHMS
K OpOMHOI1 B 07 U pacTBOPY NEpMaHraHaTa KaJusl.

1.3. DTnJjiIeHOBbBIE U THEHOBbIE YIJIEBOIOPObI

I'omosiornyecknii psijgi ajJKeHOB. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI
STUJICHA W aJIKeHOB. ['oMomnoruueckuil psg u obmas ¢opmyna amkeHoB. M3oMmepusi 3THUIEHOBBIX
YIIEBONOPOAOB:  MEXKKIACCOBAs, YIIEPOAHOIO  CKEJIEeTa, IOJIOXKEHHMs  KpaTHOM  CBs3W,
reomerpuueckas. OCOOEHHOCTM HOMEHKJIATYphl STHJICHOBBIX  YIJIEBOJOPOJOB, HAa3BaHMSA
BOXHEHIIUX paaukaioB. PU3nyuecKkre CBOMCTBA aIKEHOB.

XuMHYecKHe CBOMCTBA aJIKeHOB. DJIEKTPO(DMIBbHBINA XapaKTep peakuuii, CKIOHHOCTh K PeaKusM
IIPUCOCAVHECHHS, OKHUCIIECHUsA, noiaumepusanud. lIpaBuno MapkoBHMKOBA M €ro 3JIEKTPOHHOE
o0ocHOBaHKE. Peakiuy rajoreHupoBaHMs, T'HMIPOTrajJOreHUPOBAHUS, TUApPATALUU, THIPUPOBAHUS.
Mexauuzm AE-peakuuii. [lonarue o peakuusix nonumepuszanuu. ['opeHue ankeHoB. Peakunn
OKHCIICHHS B MATKUX M JKECTKUX YyCioBusX. Peakius Barnepa u ee 3HadeHue Ui oOHapy >KEHHS
HENPEENbHBIX YIIIEBOAOPOIOB, OJIyUYEHUS TIINKOJIEH.

Ilpumenenne u cnoco0bI MOJYy4YeHHMs AJKeHOB. lcrosib30BaHME BBICOKOM PEAKIIMOHHOMN
CIIOCOOHOCTH aJKEHOB B XHMHUYECKOM MPOMBINUIEHHOCTH. IIprMeHeHHe 3TuiaeHa M NpOIUIIEHa.
[TpombIIIIEHHBIE CIIOCOOBI TMOJIyYEHUsS! aJKEHOB. Peakiuu JNeruapupoBaHHUs KpPEKHMHTA alKEHOB.
JlaGopaTopHbie crtoCOOBI TOTyYEeHHSI AIKEHOB.

AJIKaIHeHBbI. [lonatne wu kimaccuukanus AUEHOBBIX YIJIIEBOAOPOAOB IO B3aUMHOMY
PacIONIOKEHUIO KPATHBIX CBA3EH B MoJieKyJie. OCOOEHHOCTH JIEKTPOHHOIO M NMPOCTPAHCTBEHHOTO
CTPOEHMSI CONPSIKEHHBIX AUEHOB. IloHATHE O TM-31MeKTpOHHON cucteme. HoMeHkiaTypa JUEHOBBIX
yraeBogopoaoB. OCoOOEHHOCTH XMMHUYECKUX CBOMCTB CONpPSKEHHBIX IMEHOB KakK CIEICTBUE HX
3JIeKTpOHHOrO cTpoeHus. Peakmum 1,4-npucoenunenus. Ilommmepuszanus aueHoB. CrocoOsl
MOJTYYEHUST TUEHOBBIX yTIIeBOA0poa0B: padoTsl C. B. Jlebeaera, neruapupoBanne aqKkaHOB.
OcHOBHbIC NOHSITUSI XMMHH BBICOKOMOJICKYJSIPHBIX COeJMHEHHMH (Ha NpuUMepe NMPOAYKTOB
MOJTMMEPH3AIMH AJIKEHOB, AJKaJHEHOB H HMX raJIOreHNpPOM3BOAHBIX). MoHOMEp, moimMep,
peaxkuus NOJUMEPU3ALMM, CTENEHb IOJIMMEpPU3aluU, CTPYKTYPHOE 3BEHO. THIIBI MOIMMEPHBIX
Lenel: JIMHEHHBbIe, DPAa3BETBICHHBIC, cluTele. [IoHATHE O CTEpEOpEryNApHBIX IOJUMEPAX.
IlonuMepsl TepMOILIAaCTUYHBIE W  TepMopeakTuBHble. IIpencraBneHwe o IulacTMaccax H
anacromepax. I[loaMATHICH BBICOKOTO M HU3KOTO J[aBIEHHUS, €r0 CBOMCTBA M IPUMECHEHHE.
Karammzatopelr  I{urnepa—Harra.  [lonmunponuneHn, ero  NpuUMEHEHHME U CBOMCTBA.
["anorenconepkamue MOJIMMEPBI: Te(IOH, NOAMBUHMIXIOpHA. Kaydykn HaTypanbHbll WU
cuarernueckue. Cononumeps! (OyTaaueHCTUPONIbHBIA Kayuyk). Bylnkanuzamus kay4dyka, pe3uHa u
H00HMT.

JdeMoHcTpanuu

Monenu MOEKyJ CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX H30MEPOB aJIKEHOB U AJIKaJUCHOB.
Komnexkuus «Kayuyk u pe3uHay.

Henonumepusanus kaydyka. CrymeHue MJIEYHOTO COKa KaydyKOHOCOB (MoJsiodasi, OJyaHUUKOB,
¢buxyca).

JlabGopaTopHbie ONBITHI

OOHapy:keHue HelpeaesIbHBIX COeIMHEHUN B KEPOCHHE, CKUIUIape.

O3HakomiIeHHE ¢ 00pa3lamMy MOJUATUIIEHA U TTOJIMIIPOIMIICHA.



Pacrnio3HaBaHue 00pa31oB alKaHOB U aJKEHOB.

IIpakTHYecKkHe 3aHATHSA:

IpakTuyeckoe 3ansaTue Ne 3. [lonydyeHue sTUIeHA IeTUApaTallMeil ITUIOBOTO CIIUPTA.
B3aumoneiicTBue sTHiIeHa ¢ OpOMHON BOJIOM, paCTBOPOM IepMaHraHaTa Kajus.

1.4. AuleTnJjieHOBbBIE YIJI€BOAOPO/AbI

I'omosornyeckuii psx aJKUHOB. DJEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHHUE alleTHIeHa U
Ipyrux ainkuHOB. ['oMonormyeckmii psg u  obmas ¢dopmyna ankuHOB. HomeHknaTypa
AlETUJICHOBBIX YIJIEBOJAOPOAOB. M30Mepusi MexkiaccoBasi, Yri€pOJHOTO CKEJETa, IMOJOKEHUS
KpaTHOM CBSI3U.

XumMuyeckHe CBOICTBA M NMpPUMeHeHHe ATKMHOB. OCOOECHHOCTH peakluil MPUCOCIUHEHUS II0
TpOMHOW  yriepon-yriepogHoin  cBsizu. Peakumsi  KyuepoBa. IlpaBuno  MapkoBHUKOBa
MPUMEHHUTETHFHO K aneTuieHaM. [[oJBHKHOCTh aTromMa BOAOpoAa (KHUCIOTHBIE CBOWMCTBA AIKMHOB).
Okucnenue ankuHOB. Peakiua 3enuHckoro. I[IpumeHeHHE alleTWICHOBBIX —YTJIEBOJOPOIOB.
ITonuBuHUNaLIETAT.

Iosyuenne ankunoB. [lonyuenue aieTuneHa NUPOIU30M METaHa U KapOUIHBIM METO/IOM.
JdeMoHcTpanuu

Mopenu MOneKyIIbl aeTUIIEHA U IPYTUX ATKUHOB.

[TomydeHnue aneTwieHa W3 KapOuga KaiblHs, O3HAKOMJICHHE C (PU3UYECKUMH M XUMUYECKUMU
CBOMCTBaMH aIlleTHJICHA: PACTBOPUMOCTBIO B BOJIE, TOPEHUEM, B3aUMOJICUCTBHEM ¢ OPOMHOMN BOJIOM,
pacTBOpOM IepMaHraHnaTa kanus, consimu meau (I) u cepedpa.

JlaGopaTopHbIii ONIBIT

NsroroBnenue Moaenei MOJIEKYJ aTKMHOB, UX U30MEPOB.

1.5. ApomaTn4eckue yriieBoa0opoabl
I'omosiornyeckuii psax apeHoB. beH30s Kak IMpeACTaBUTENb apeHOB. Pa3BuTue NnpeacTaBiacHUN O
cTpoeHnn OeH3zona. CoBpeMeHHBbIE TpEACTaBICHUS 00 DSJIEKTPOHHOM M MPOCTPAHCTBEHHOM
crpoenuu Oenzona. OOpa3oBaHuME apoOMaTHUYECKOW m-CUCTeMbl. [omosorm OeH3ona, uX
HOMEHKJIaTypa, obmas ¢opmyna. HoMmeHnkinaTypa s Iu3aMelICHHBIX MPOU3BOAHBIX O€H307a:
opmo-, mema-, napa-pacnoiiokeHue 3amecturenci. Pu3sn4ecku CBOMCTBA apEHOB.
XuMnuyeckue cBOMCTBA apeHoB. [Ipumeps! peaknuii 27eKTpoPUILHOTO 3aMEIECHHUS:
raJIOTEHUPOBAHUS,  alKWiIHpoBaHUS  (katamusatopel  @punens—Kpadrea), HHTpOBaHMUS,
cyiabpupoBanus. Peakuuu TrUIpUpOBaHUS M MPHUCOEAMHEHHs Xjopa K OeH3oiy. OcoOeHHOCTH
XUMHYECKUX CBONCTB TOMOJIOTOB OeH3oia. B3zanMHOe BiHMSHHE aTOMOB Ha MPUMEpPE TOMOJIOTOB
apeHoB. OpueHTanus B peakiusax ekTpodunbHoro 3amemenns. Opuentantsl | u 11 pona.
IlpumeHeHne U moJuyyeHHe apeHOB. [IpupojaHble MCTOYHHUKH apOMATHYECKUX YTIEBOJOPOJIOB.
ApoMaTu3zanus ajJKaHOB U LUKIOATKaHOB. AJIKHIIMPOBaHNE OeH3071a.
JdeMoHcTpanuu
[apocTepkHeBble 1 00BEMHBIE MOJIETH MOJIEKYJ OEH30J1a K €70 TOMOJIOTOB.
Paznenenune cmecu 6eH30—BO/Ia ¢ TOMOIIBIO AETUTEIHHON BOPOHKH.
PactBopsitomiast cmoco6HOCTh OeH30i71a (IKCTpPAKIMs OPraHUYECKUX M HEOPTaHMYECKUX BEIIECTB
OCH30JI0M M3 BOJHOIO pacTBOpa Moja, KpacUTeNeH; pacTBOpeHHE B OCEH30J€ BEIECTB,
TPYAHOPACTBOPHUMBIX B BOJE (CEephl, OEH30MHON KHCIIOTHI).
I'openwne GeH3zona.
OtHomenne O6eH301a K OPOMHOMN BOJIE, paCTBOPY IMEpMaHraHaTa Kalus.
[Tonyuyenune HUTpoOEH30IA.
O3HakoMJIeHHE ¢ (U3UYECKUMHU CBOMCTBAMU apOMAaTHYECKHX YTJIEBOJOPOJOB C HCIOJIb30BAaHHEM
pactBoputens «ConbBeHT». W3roToBIeHHWE U UCHOIB30BaHUE MPOCTEUIEro mpudopa Uit
xpoMarorpadum.



[Tonyuenune OeH3ona aekapOOKCHIIMpOBaHWEM OCH30MHOW KHCIOTHL. [lomydeHwe um paccioeHue
sMyJibcun OeH3ona ¢ Bojgod. OTHolleHue OeH3ona K OpOMHON BOZE M pacTBOpY IEpMaHTaHaTa
KaJusl.

1.6. IIpupoaHble HCTOYHUKH YIJI€BOIOPOA0B
Hed1h. Haxoxnenwme B mnpupome, cocraB U (usmyeckue cBoiicTBa HedpTH. TomImBHO-
sHepreruueckoe 3HaueHue Hedtu. IIpombinenHnas nepepaborka Hedtu. Pextudukamms nedru,
OCHOBHBIE  (pakuuu ee pa3feNieHus, HX HCIoNb3oBaHHe. BropuuyHas  mnepepaboTka
HepTenpoaykToB.  Pektudukauus Mazyra TOpU  yYMEHBUICHHOM  JaBieHUU.  KpekuHr
HerenpoaykToB. Paznuunble BUabl kpekuHra, padotel B. T'.Illlyxoma. M3omepu3zanusi amkaHOB.
AJKWIMpPOBaHUE HENpPEJCNbHBIX YIIeBOJAOpoAoB. Pudopmunr nedrenpoaykros. KadecTBo
aBTOMOOMJIBHOTO TOIUIMBa. OKTaHOBOE YHUCIIO.
IIpuponHbiii U monyTHLINA He(pTAHOM ra3pl. CpaBHEHME cOCTaBa MPUPOJHOTO U MOIYTHOIO ra30B,
UX MPAKTUYECKOE UCIOJIb30BAHNUE.
Kamennbiii yrosb. OCHOBHbIE HamlpaBiI€HUS MCIOJIb30BaHUS KaMeHHOro yrisi. KokcoBaHue
KAMEHHOTO yTJs, Ba)KHEHIIMe MPOIyKThl 3TOTr0 IMpolecca: KOKC, KaMEHHOYTOJIbHas cMoJa,
HagcMmonbHast Boaa. CoenMHEHHs, BBIAENSIEMbIE W3 KAMEHHOYTOJbHOM cMoibl. IIpomykTsl,
MoJlydaeMble W3 HAJCMOJBHOM BOJABI. OKOJIOTUYECKHE AaCMEKThl J00bIYM, NepepaboTKu U
HCII0JIb30BAaHUS TOPIOYMX UCKOIIAEMBbIX.
JdemoHcTpauuu
Komnekuust «IIpupoHble HCTOUHUKH YTIEBOIOPOAOBY.
CpaBHeHue npo1eccoB TOpeHus HeTH U MPUPOTHOTO rasa.
O6pa3zoBanue HEPTAHON IUICHKU HA TIOBEPXHOCTH BOJIBI.
Karanmutnueckuit kpekuHr napaduHa (MM KEpocHuHa).
JlabopaTopHbIe ONbITHI
Onpenenenre HaNUYUS HEMPEEIbHBIX YTIEBOIOPOA0B B OEH3UHE U KEPOCHHE.
PacTBOpHMOCTD pa3nuyHbIX HEPTENPOIYKTOB (O€H3MHA, KEPOCHHA, AU3EIBFHOI0 TOIUIMBA, BAa3€IMHA,
napaduHa) ApyT B ApYyTE.
IIpakTHYecKkue 3aHATHSA
IIpakTnyeckoe 3ansitue Ne4. CpaBHEHME I[UIAMEHHW OJTUJIEHA C IUIAMEHEM MPEACIbHBIX
YTIeBOAOPOAOB(METaHa, MPONaH-0yTaHOBOM CMECH).

1.7. 'mapokcu/ibHbIE COCTUHEHHS
Crpoenne u kiaaccupukanus cnuproB. Knaccudukanus cnupToB MO THILY YIVIEBOAOPOIHOTO
paaukana, Yuciay THAPOKCUIIBHBIX TPYII M TUIy aTOMa Yriepoja, CBSI3aHHOIO C THIPOKCHUIBLHOU
rpynmnoi. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE THUIPOKCWIBHOW Trpynnbl. BrusHue
CTpPOCHHS CHUPTOB Ha UX (uU3HUecKue CcBOWCTBA. MEXMONEKyIsIpHas BOJOPOIHAS CBS3b.
['omonornueckuii psg NOpeAeNbHBIX OJHOATOMHBIX CHUPTOB. M3omepuss uM HOMEHKIATypa
aJIKAaHOJIOB, WX 001mas hopMmyIa.
XHUMHYeCKHe CBOWCTBAa aJIKAHOJI0B. PeakiuoHHas CHOCOOHOCTb MPEENbHBIX OJIHOATOMHBIX
cnupToB. CpaBHEHHUE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX U HEOPTaHUUECKUX COCIUHEHUN,
conepxkammx OH-rpymmy: KHCIOT, OCHOBaHHWM, amM(pOTEPHBIX COCIUHEHHHA (BOJIBI, CIHUPTOB).
Peakuuu, noarBepkaaromne KUCIOTHBIE CBOMCTBA CIUPTOB. Peaknu 3amMenienus ruipoKCHIbHON
rpynnsl. MexXMoseKkyispHas AeTUApaTans CHOUPTOB, YCIOBHS OOpa3oBaHMs MPOCTBIX 3(PHUPOB.
CrnosxxHbie 3(pUpbl HEOPTAHUYECKUX U OPTaHUYECKHUX KHUCIOT, peakuuu stepudukanuu. OKucieHue
1 OKHCIIUTEIBHOE IETUAPUPOBAHNE CITUPTOB.
Cnoco0bl moayyenusi cnuprToB. ['uaponu3 ranoreHankaHoB. ['maparanusi ajikeHOB, YCIOBUS €€
npoBeqeHus. BoccranoBieHrne KapOOHUIBHBIX COEIUHEHUH.
OTaenbHbIE TPEACTABHUTENM AJKAHOJ0B. MeTaHOd, €ro MpPOMBIIUIEHHOE TMOJyYeHUe |
MpUMEHEHHE B MPOMBIIIIEHHOCTU. bronornueckoe nefictBue Meranona. Crenuduueckue crocoobl
MOJTYYEHUS STUIOBOTr0 criupTa. PU3MOJOTHYECKOE ACHCTBUE ITAaHOJIA.



MHoroaromuble cnupTthl. 30oMepus 1 HOMEHKIIaTypa NpeACTaBUTENCH ABYX- U TPEXaTOMHBIX
cupToB. OCOOCHHOCTM XUMHUYECKHUX CBOICTB MHOTOATOMHBIX CIHUPTOB, HMX KayeCTBEHHOE
oOHapyxeHue. OTAeNnbHbIE MPEICTaBUTENN: STUICHIIUKOIIb, TJIUIEPUH, CTIOCOOBI

UX TIOJIy4EHHUS], PAKTUYECKOE PUMEHEHHE.

®eHos1. DIEKTPOHHOE U  TPOCTPAHCTBEHHOE CTpoeHme (QeHonma. BiaumHoe BimMsHUE
apOMAaTUYECKOro KOJIbLIa U TUAPOKCUIIBHON TPYIIIIBI.

XuMHYecKre CBOMCTBA (peHoja KaK (YHKIMS €ro XUMUYECKOro crpoeHusi. bpomupoBanue ¢enona
(KauecTBEHHAsT pEaKIus), HUTpPOBaHWE (IMMKPUHOBAS KHUCJIOTa, €€ CBOWCTBA W TPUMEHEHHE).
OO6pa3zoBanue OKpalieHHbIX KOMIUIEKCOB ¢ noHoM Fe3+. Ilpumenenue denona. [lomydyenue dhenomna
B MIPOMBILIJIEHHOCTH.

JdemoHcTpauuu

Monenu MoKy CIUPTOB U (PEHOJIOB.

PacTBOpUMOCTH B BOJIE aJIKAHOJIOB, STHJICHTJIMKOJS, MIHLIEpUHa, (heHona.

CpaBHEHHE CKOPOCTU B3aUMOJAECUCTBUS HATPUsI C 3TAHOJIOM, NIPONAHOJIOM-2, 2-METHIIIIPOIIaHOJIOM-
2, TIIULIEPUHOM.

[Tonmyuyenue 6poMdITaHa U3 ITaHONIA.

BrirecHenne enomna u3 GeHosnsaTa HaATPUS YrOTBHOU KHUCIOTOM.

Peaxmus genona ¢ popmanbaeruaom.

KauecTtBeHHbIe peakiiu Ha (HEeHOII.

3aBHCUMOCTH paCTBOPUMOCTHU (heHOJa B BOJIE OT TEMIIEPATYPHI.

B3anmoneiictBue peHoma ¢ pacTBOPOM IIEIOYH.

Pacnio3naBanue pacTBOpoB (eHONATa HATPHsI U KapOoHaTa HaTpus (0apOoTax BHIIbI-

XaeMOT0 BO3/TyXa WU ACHCTBUE CUIILHON KUCIIOTHI).

Pacrio3naBanue BOHBIX PacTBOPOB (heHOJIa U TIUIEPUHA.

JlabGopaTopHble ONBITHI

Pextudukarus cMmecu 3TaHOT—BO/IA.

Oo6HapysxeHue BOJIbl B a3€0TPOITHOM cMeCH BOJIBI M 3TUJIOBOTO CIHPTA.

IIpakTHYecKkHe 3aHATHSA:

IIpakTuyeckoe 3ansaTue Ne 5: M3ydyeHue paCTBOPUMOCTH CHUPTOB B BOJIE.

IIpakTuyeckoe 3anaTHe Ne6: OxucieHHE CIUPTOB PATUUYHOIO CTPOCHUS XPOMOBOM CMECHIO.
[Tonyuenue auatunoBoro 3¢upa. [lomyuenue riaumepara Meau.

1.8. Aapaeruanl 1 KeTOHBI
I'omosiornueckne psiabl ajdbJeruoB M KeTOHOB. [loHATHE O KapOOHUIBHBIX COCAMHCHHSX.
DNEeKTPOHHOE CTpOeHUE KapOOHWUIBHOW Trpynmbl. M3oMepuss U HOMEHKIATypa allbJeruJioB U
KeTOHOB. Pu3nyeckne CBONCTBA KAPOOHMWIBHBIX COSTMHEHHH.
XHMHYeCKHe CBOICTBAa ajbJernioB U KeTOHOB. PeakimoHHas crocoOHOCTh KapOOHUIIBHBIX
COeIMHEHUI. Peakiny OKUCIEHUS aabJeTru/I0B, KAUeCTBEHHBIC PEAKIMU Ha albJACTUIHYIO TPYIIILY.
Peaknuu nmommkonaeHcanuu: oopazoBanue GpeHoa0PpopMabIEeTHIAHBIX CMOJL.
IIpumeHeHne u Moy4eHHe KAPpOOHMIbHBIX COeAMHeHUM. [IprMeHeHne anbIeruioB U KETOHOB B
OBITY W TPOMBIIUICHHOCTH. AJIBJIETHAB M KETOHBI B Tpupoze (3bupHbie Macia, (HEepOMOHBI).
[Tomydyenue KapOOHMIBHBIX COCIWHEHUW OKUCICHHEM CIHPTOB, THUApATalliell ajJKWHOB,
OKHCJIEHHEM YTJIEBOAOPO0B. OTAeNbHbIE MPEICTaBUTENN aNbJIETHIOB U KETOHOB, CHE(pUIECKHe
CHOCOOBI MX TIOJTyYEHHUS U CBOMCTBA.
JdemoHcTpauuu
[TapocTepxHEBBIE 1 00bEMHBIE MOACITH MOJIEKYJI abJACTUIOB U KETOHOB.
[TonyueHue ykCcyCHOro ajbieruaa, OKMCICHHE 3TaHOJIA XPOMOBOM CMECHIO.
KauecTBenHble peakiii Ha albJCTUAHYIO TPYIIIY.
JlabGopaTopHbie ONBITHI
OxucneHue 3TaHojIa B 3TaHAIb PACKaJIC€HHON METHOM IPOBOJIOKOM.
[Tonyuenue dhenonodopmMambIeTuIHOTO MOTUMEDPA.
PacnioznaBanue pactBopa areToHa u popMalnHa.



IIpakTuyeckue 3aHATHS:

IIpakTuyeckoe 3ansitue Ne7 l3ydyeHue BOCCTAaHOBUTENBHBIX CBOMCTB albJCTUIOB: pPEAKIUs
«cepeOpsTHOTO 3epKajiay.

IIpakTnyeckoe 3ausaTue Ne 8 Bzanmoneiicteue Gpopmanbaeruaa ¢ THAPOCYIHGUTOM HATPHSL.

1.9. Kap0oHoBbIe KMCJOTHI U UX IPOM3BOIHbIE
I'omonnormuecknii psii NpefeJbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. IloHsatne o
apOOHOBBIX KHCJIOTaX M HX KiIaccUpUKauusa. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCWIIbHOW TpyIbl. ['oMoornueckuil psaj| nMpenebHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT,
UX HOMEHKJIaTypa U u3oMepus. MexMoeKyIsipHble BOJIOPOIHbIE CBSA3H KapOOKCUIBHBIX TPYIIL, UX
BIIMSIHME Ha (pru3nyecKue CBOMCTBAa KApOOHOBBIX KHCIIOT.
XuMuYecKue CBOMCTBAa KApOOHOBBIX KMCJIOT. Peakiinu, WuToCTpUpPYIOIIHE KUCIOTHBIE CBOMCTBA
U HUX CpaBHEHHME CO CBOWCTBAMM HEOPraHMYECKuX KuUCIOT. OOpazoBaHue (YHKIIMOHAIBHBIX
MIPOU3BOIHBIX KApOOHOBBIX KUCHOT. Peakiuu srepudukanun. AHTHAPUABI KAPOOHOBBIX KUCIIOT, UX
II0JIyYE€HUE U IPUMEHEHHE.
Cnoco0bl mostydyeHUs1 KapOOHOBBIX KHCJI0T. OTaeibHble TNPEACTABUTE]M W MX 3HAYEHHE.
OOmre crnocoObl MOMYYSHHS: OKHUCICHHE AIKAHOB, aJIKCHOB, MEPBUYHBIX CHHUPTOB, aJbJETHIIOB.
Baxueiimue npenctaBuTenn KapOOHOBBIX KHCIOT, HUX OHOJOTHYecKas pojb, crerupuyeckue
CIOCOOBI TOJYYEeHHs, CBOWCTBA M IPHUMEHEHHE MYpPaBbUHOW, YKCYCHOHM, NaJbMHTUHOBON H
CTE€apUHOBOM; aKpPHJIOBOM M METAKPUIIOBOM; OJIEMHOBOM, JIMHOJIEBOM M JIMHOJIECHOBOM; II1aBEJIEBOM;
OEH30IHOI KUCIIOT.
Caoxnbie 3¢upbl. CTpoeHHE W HOMEHKJIATypa CIOXKHBIX 3(HUPOB, MEKKIACCOBAS HU30MEPHUS C
KapOOHOBBIMU KHcioTaMH. CrocoObl TOJMYYEeHHs CIOXHBIX 3QHUpoB. OOpaTUMOCTh pEaKIUH
stepuduKkani ¥ (aKTOPhl, BIMSIONIME Ha CcMelleHne paBHOBecus. OOpa3oBaHHME CIIOXKHBIX
nonumddupos. ITlomustunenrepedranar. JlaBcaH Kkak NpeACTaBUTENb CHUHTETHMYECKHX BOJOKOH.
XUMHYECKUE CBOMCTBA U TPUMEHEHHNE CIIOKHBIX (DHUPOB.
Kupsl. Kupsl kak cinoxuble 3¢upsl runepuHa. KapOoHOBBIE KHCTOTHI, BXOASIINE B
COCTaB JKUPOB. 3aBUCUMOCTh KOHCUCTEHIIUH KUPOB OT UX COCTaBa. XMMUYECKUE CBONCTBA KUPOB:
THIIPOJIN3, OMBUICHUE, TUAPUpPOBaHKE. bruonornueckas poib KUPOB, UX UCHOJIB30BAHUE B OBITY H
MPOMBIIIJICHHOCTH.
Couu kap60HOBBIX KHCJIOT. Mbuta. CriocoObl MmosyueHHs Cojieil: B3auMoJieiicTBUe KapOOHOBBIX
KHCIIOT € MeTaUlaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAHMSIMH, COJIIMHU; WIEJIOYHOM TUAPOIIN3
CIIO)KHBIX 3(upoB. XUMHYECKHE CBOMCTBAa CoOJiell KapOOHOBBIX KHCIOT: TUAPOIU3, PEaKIUH
HOHHOTO OoOMeHa. Mputa, CyImHOCTh Moromiero aeicTBus. OTHOIIEHHWE MbUIa K KECTKOW BOJIE.
Cunrernueckue Moroue cpencrsa — CMC (neTepreHTsl), UX NPEUMYIIECTBA U HEJOCTATKH.
JdemoHcTpauuu
3HAaKOMCTBO C (pU3HMUECKUMH CBOMCTBAMU BaKHEHIINX KAPOOHOBBIX KUCIIOT.
Bosronka 0eH301HOM KHCTOTHI.
OTHoIeHUE pa3IMYHBIX KapOOHOBBIX KUCIIOT K BOJIE.
CpaBuenune pH BOAHBIX pacTBOPOB YKCYCHOM M COJISTHOM KHCJIOT OJUHAKOBON MOJISIPHOCTH.
[TonmyyeHue NpUATHO MAXHYIIETO CIOKHOTO pupa.
OTHOLIEHNE CIMBOYHOIO, MOJICOJIHEYHOr0, MAallMHHOIO Macel M MaprapuHa K OpoMHON Boje U
pacTBOpy IepMaHraHaTa Kajiusl.
JlabGopaTopHble ONBITHI
B3aumoneiicTBue pacTBopa yKCyCHON KHCIIOTBI C MarHMEM, OKCHIOM LIMHKA, THIPOKCHIOM XKelle3a
(IIT), pacTBOpOM KapOOHATa Kaus U cTeapara Kaiusl.
O3HakomiieHHE ¢ 00pa3LaMu CI0XKHBIX H(PHUPOB.
OTHoILIEHNE CT0KHBIX A3PUPOB K BOAE U OPraHUUECKHUM BEIIECTBAM.
BriBeieHue KUPHOTO MATHA € TIOMOIIBIO CIIOKHOTO 3dupa.
PacTBOpUMOCTB JKHPOB B BOJE U OPTaHUYECKHX PACTBOPUTEIIAX.
CpaBHEHHE MOIOLIUX CBOMCTB X0341icTBEHHOT0 MbU1a 1 CMC B 5xecTKOH BOJE.
IIpakTuyeckue 3aHATHS:



IIpakTuyeckoe 3ansaTue Ne 9. PacTBOpUMOCTb pa3IuyHBIX KapOOHOBBIX KUCJIOT B BOJIC.
IIpakTnueckoe 3ansitne Ne 10. CpaBHeHUE CTENEHM HEHACHIIIEHHOCTH TBEPAOrO M KUIKOTO
*upoB. OMmbuIeHHE Xupa. [lolydeHrne Mblia U U3y4eHHUE €ro CBOMCTB.

1.10. YriaeBoanl

Ilousitue 006 yriaeogax. Kiaccudukanuss yriaeBogoB. MoHO-, AM- W HOJHCAXapUbI,
MPEACTABUTENN KAXKJIOM TPyNIbl yriaeBOAOB. buonormueckas poib yIiIeBOJOB, UX 3HAYECHHUE B
KU3HU YeJIOBeKa M OOIIeCTRa.

Monocaxapuabl. CTpoeHHE W ONTHYECKash M30MEpHs MOHOcaxapunoB. Mx kimaccuduranus 1o
YHUCIy aTOMOB yIJepojia U MpHupoje KapOoHMIbHOU rpymnmbsl. @opmynsl @umepa u Xeyopea JUis
n300pakeHUsT MOJIEKYJ MOHOcaxapuaoB. OTHeceHHue MOoHOcaxapuaoB K D- u L-psay. Baxkueiimmue
MPEJCTaBUTENIN MOHO3. [JII0K03a, CTpOeHHE ee MOJIEKYJIbl M (u3ndYeckue cBoiicTBa. TayTomepws.
XWMHYECKUE CBOMCTBA TJIIOKO3BI: PEAKIMHM MO aIBJCTHIHON Tpymnme («cepeOpsHOTO 3epKanay,
OKHCJIEHUE a30THOM KUCJIOTOM, ruapupoBaHue). Peaknuu riroko3bl Kak MHOTOATOMHOIO CIUPTA:
B3aUMOJICHCTBHE TIIOKO3bI ¢ THApoKcuoM mean (II) mpu koMHaTHOW TemIiepaType U HarpeBaHUH.
Paznuunblie TUIBI OposkeHUs (CIUPTOBOE, MOJOYHOKHKCHOE). ['moko3a B mpupoje. buonornyeckas
POJIb M IPUMEHEHUE MTI0KO03bl. PPyKTO3a KaK U30MeEp IIIH0KO3bl. CpaBHEHHE CTPOEHUS MOJIEKYJIBI U
XMMHAYECKHX CBOMCTB TNIOKO3bI U (DpyKTO3bl. PpyKTO3a B MpUPOJEC M ee OMOIOTrHYecKas poJb.
[Tento3bl. Pu6o3a u ae3okcupn6o03a Kak mpeICTaBUTENN albA0NeHTo3. CTpOeHHE MOJIEKY!I.
HMucaxapuabl. Ctpoenne nucaxapugoB. Crnoco0 cousieHeHUs LMKIOB. BoccTaHaBnuBaro mipe U
HEBOCCTAHABJIMBAIOIINE CBOMCTBA JHCAXAapPUAOB KAK CJIEACTBUE COuJeHEeHHs 1ukia. CtpoeHue u
XMMHYECKHE CBOMCTBA caxapo3bl. T€XHOJIOrMYECKUE OCHOBBI MPOM3BOACTBA caxaposbl. JIakTo3a u
MaJbT03a KaK U30MEphI Caxapo3bl.

Ioaucaxapuasl. O01iee crpoenue nonucaxapuaos. CTpoeHne MOJIEKyJIbl Kpaxmara,

aMuiI03a M aMWIONeKTHH. DU3nyecKkue CBOMICTBAa KpaxMmaja, €ro HaXO0XACHUE B MPUPOAE U
Ouosiornyeckas poib. InmkoreH. Xumuueckue cBoicTBa Kpaxmana. CTpoeHHE 3JeMEHTapHOTO
3BEeHa 1IeJITI0JI03bl. BiusHue cTpoeHus MOJUMEPHOI 1lenu Ha (U3HYecKue U XUMUYECKHe CBOMCTBA
LEJUTIONO3bl. [ UAPOIM3 LENI0Nn03bl, 00pa30BaHHE CIOXKHBIX A(PHUPOB C HEOPraHUYECKUMHU H
OpraHnyeckuMu kuciotamu. [oHsTHE 00 MCKYCCTBEHHBIX BOJOKHAX: alleTaTHOM IIENIKe, BUCKO3€.
Haxoxxnenue B mpupoae u Omojormueckas poib Ie/utronio3sl. CpaBHEHHE CBOMCTB Kpaxmaia H
LEJUTFOJIO03BI.

JdeMoHcTpanuu

OO0pa31ibl yIIIeBOIOB U U3JICTUHN U3 HUX.

[TonydyeHune caxapaTa KaJbLiMs U BBIIEJIEHHE CaXxapo3bl U3 pacTBOpa caxapara KaJlbLUs.
B3anmoneiicTBre rmroko3bl ¢ GyKCHHCEPHUCTON KUCITOTOM.

OTtHouieHune pacTBOpoB caxapo3bl 1 MasibTo3bl K Cu(OH)2 npu HarpeBanuu.

O3HakoMJIeHHE ¢ (PU3MUECKUMHU CBOMCTBAMH Kpaxmalia U 11eJITI0I03bI.

HaGyxaHue 1emoia036l 1 KpaxMaiia B BOJ€.

[Tonyuenue TpUHUTpPATA LEIUTFOIO3BI.

Konnekuust BOIOKOH.

JlabGopaTopHbie ONBITHI

O3zHakoMJIeHHE ¢ (PU3MUECKUMHU CBOMCTBAMHU TITFOKO3HI (alTEYHAs YIIAKOBKA, TAOJIETKH).
KucnoTHblil ruaponus caxapossl.

3HAaKOMCTBO C 00pa3amMu MoJIMcaxapuiaoB.

OO6HapyxeHre Kpaxmaia ¢ ITOMOIIbI0 KAYeCTBEHHOM peaKIuu B MeJie, Xjaebe, HorypTe,

MaprapuHe, MaKapOHHBIX U3ENUIX, Kpyax.

IIpakTuyeckue 3aHATHS:

IIpakTunuyeckoe 3ansiTue Ne 11 . Peakius «cepeOpsHOTO 3epKaiiay IIIFOKO3bI.

IIpakTuyeckoe 3ansaTue Ne 12 JleiicTBue aMMHAYHOTO PacTBOpa OKCHJAa cepebpa Ha caxaposy.
OOHapy:KeHue JJaKTO3bl B MOJIOKE.



1.11. AMUHBI, AMMHOKHCJIOTBI, 0eJIKH
Knaccupuxanusa wu usomepusi amuuoB. [lonsarue o0 amunax. [lepBuuHble, BTOpPUYHBIE H
TpetuuHble aMmuHbl. Kiaccudukanus aMHMHOB MO THINY YIJIEBOAOPOJHOTO paJMKana U YHUCIY
aMUHOTPYIT B MoJieKyie. ['oMonorndeckue psabl NpeaenbHbIX aTH(PATUISCKUX U apOMATUIECKUX
aMUHOB, U30MEpUS U HOMEHKJIATYpa.
XuMu4eckue CBOMCTBA AMMHOB. AMHHBI KaK OpPraHMYECKME OCHOBAaHMS, MX CpPAaBHEHHE C
aMMHAaKOM M JPYTMMH HEOPTaHMYECKMMHU OCHOBaHUSMU. CpaBHEHHME XHMHYECKUX CBOWCTB
anmudaruyeckux W apoMarudeckux amuHOB. OOpa3zoBaHWEe aMUAOB. AHHIMHOBBIC KPACHUTEIH.
[lonsiTHe 0 cMHTETHYECKUX BOJIOKHAX. [TonramMuabl 1 mojiMaMuIHbIE CHHTETUYECKHE BOJIOKHA.
IIpumenenne u nosrydyeHue aMmuHoB. [lomyuenne amunoB. Paboter H. H. 3ununa.
AMHUHOKHCIOTHL. [loHATHE 00 aMHHOKHCIOTAaX, MX Kiaccuukamus u crpoeHue. OnTuyeckas
M30MeEpHUs 0-aMUHOKHCIIOT. HOMEHKIaTypa aMUHOKUCIIOT. /[BOMCTBEH-
HOCTh KHCIIOTHO-OCHOBHBIX CBOMCTB aMMHOKHUCJIOT M €€ INPUYMHBL. bumnonspHsle noHbl. Peaknuun
koHJeHcanmu. llentugHas cBs3b. CHHTETHYECKHME BOJIOKHA: KampoH, 3HaHT. Kmaccuduxarms
BOJIOKOH. [lonyyeHre aMUHOKHUCIIOT, UX IPUMEHEHUE U Ouosiornyeckas GyHKIHS.
Beaxn. benku kak npupojnbie nonumepsl. [lepBuunasi, BTOpUYHasi, TPETUUHAS U 4YETBEPTUUHAS
CTPYKTYpBhl OeiKkoB. DPuUOpWILISpHBIE W TIIOOYJSpHBIE OCNKH. XHWMHUYECKHE CBONCTBAa OEIKOB:
rOpeHue, ACHATypalus, THIPOIN3, Ka4eCTBeHHbIC (I[BETHBIC) peakiuuu. buonormueckue (yHKIUU
0enkoB, ux 3HaueHue. benku kak koMmroHeHT nuiy. [Ipo6iiemMa GeNKOBOro rojo/laHusl U MyTH €€
pelIeHus.
JdemoHcTpauuu
dusnueckrue CBONCTBa METWJIAMUHA: arperaTHOE COCTOSIHUE, LIBET, 3alaxX, OTHOIIEHHE K BOJIE.
l'openune meTniiammuHa.
B3aumozencTBue aHUIMHA U METUIIAMHAHA C BOAOW U KUCIIOTaMH.
OxpamuBaHye TKaHEH aHUIMHOBBIMHU KPACUTEIISIMH.
OobnapyxeHne QyHKIIMOHATBHBIX TPYII B MOJIEKYJIaX aMUHOKHCIIOT.
Heirpanu3zanus menoun aMMHOKHCIOTOM.
Heirpanm3zanus KUCI0Tbl aMUHOKHCIIOTOM.
PacTBopeHue u ocaxaeHre 6enKoB.
JlabopaTopHbIe ONbITHI
W3rotoBneHune mapocTepKHEBBIX U 00bEMHBIX MOJIEIC H30MEPHBIX AMUHOB.
PacTBopeHune 6eKOB B BOJIE U UX KOATYJISIIHSI.
Oo6nHapyxeHue OenKa B KypuHOM SIS U MOJIOKE.
IIpakTHYecKkHe 3aHATHSA:
IIpakTuyeckoe 3ansaTue Ne 13 OGpa3zoBaHue coyei aHWIMHA.
IIpakTunuyeckoe 3ansitue Ne 14 OOpazoBanue cosieit ruuuHa. JleHaryparus Oenka.

1.12. A3oTcoaep:kaniue rerepounkIndeckne coeqnueHus. HykiienHoBbIe KNCJIOTHI
HyxkJienHoBbIe KHCI0TBI. HyKIIEHHOBBIE KACIIOTHI KaK IPUPOAHBIE TOMUMeEphl. Hykneotuasl, ux
ctpoeHue, npumepbl. AT® u AJID, ux B3anmonpeBpaiieHrue U posib 3TOTO MPoIecca B MPUPO/IE.
[Monsarue JIHK u PHK. Crpoenne IHK, ee nepBuunas u BropuuHas crpykrypa. Paborsr ®@. Kpuka
u Jl. Yorcona. KommiemenTapHOCTh a30TUCTHIX ocHOBaHMi. Perumkarus JIHK. OcobernHoctn
crpoenusi PHK. Tunst PHK 1 ux 6uonorunueckue pyHkuu. [lonsTie o TpoudHOM KoJie (KOI0HE).
buocuntes Genka B )kuBOM KiIeTKe. [ eHHAs MHXEHEpUsI B OMOTEXHOJOTHS. TpaHCTeHHBIE (DOPMBI
pacTEeHUN U KUBOTHBIX.

Hemoncmpayuu

Mopenu MOIEeKyJI BAXKHEUIIHUX TE€TEPOLUKIIOB.

Kosneknus reTeponuKiIn4ecKuX COeIMHEHUH.

JlencTBrE pacTBOpA MUPUAUHA HA UHIUKATOD.

BzaumopeiicTBue nupuanMHa ¢ COISIHOW KUCTOTOM.

Monens monexyinsl JIHK, aeMoHcTpanys NpuHIMIIA KOMIIEMEHTAPHOCTH a30THCTHIX



OCHOBaHUM.
OO6pa31pl NPOTYKTOB MUTAHUS U3 TPAHCTEHHBIX ()OPM PaCTEHUH U KUBOTHBIX.
JlexapcTBa 1 mpenapaTsl, H3rOTOBJIEHHbBIE METOAAMU T€HHOW MH)KEHEPUU U OMOTEXHOJIOTHH.
JlabopaTopHBIii ONIBIT
N3rorosneHne 00bEMHBIX M IIAPOCTEPIKHEBBIX MOJIENEN a30TUCTBIX FE€TEPOLUKIOB.

1.13. buojgornuyecky aKTUBHLIE COeINHEHHUS

®epmenThl. [ToHATHE 0 hepMeHTaX KaKk 0 OMOJIOTUYECKHUX KaTaln3aTopax O0eITKoBOH

npupobsl. OcOOEHHOCTH CTPOEHHS U CBOMCTB B CPaBHEHHH C HEOPraHMYECKUMH KaTaJu3aTOpaMHu.
Knaccudukanms pepmentoB. OCOOCHHOCTH CTPOEHUS M CBOWCTB (DEPMEHTOB: CEICKTUBHOCTHh U
3¢ HEeKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTU (epMEHTOB OT Temreparypbl U pH cpensl. 3HaueHue
(GbepMeHTOB B OMOJIOTMH U IPUMEHEHHE B TPOMBIIIJICHHOCTH.

Butamunsl. [Tonstue o Butamunax. Mx knaccugukanus u o6oznauenue. Hopma no-

TpeOsieHnsi BUTaMUHOB. BomopactBopumbie (Ha mpumepe ButamuHoB C, rpynmsl B u P) nu
KHpopacTBopuMble (Ha mpumepe BuTtamMuHOB A, D u E). ABUTaMHHO3bI, TMIIEPBUTAMUHO3BI H
TUIIOBUTAMUHO3bI, UX NMPO(UIAKTHKA.

T'opmonsbl. [loHATHE O TOPMOHAX KaK OWOJIOTMYECKH AKTUBHBIX BEIIECTBAX, BBIIOIHSIOMINX
SHAOKPUHHYIO PEryJsUI0 KU3HEAESITeNbHOCTH opraHu3MoB. Kiaccuduxamuss TOpMOHOB:
CTEpPOUbl, MPOM3BOJHBIE AMHHOKHCIIOT, TMOJUIENTHIHBIE U OENKOBble TOPMOHBL. OTHaENbHbIE
MPEICTaBUTENN: SCTPATUOI, TECTOCTEPOH, UHCYJIUH, aIpCHATNH.

JlekapcrBa. IloHsATHE O JekapcTBaX Kak XHMHOTEpaneBTUYECKHX Ipenaparax. KpaTkue
HCTOPUYECKHE CBEJEHUS O BO3HUKHOBEHHWU M PA3BUTUM XUMHOTEpANuU. ['pyMIbl JEKapCTB:
cynb(haMubl (CTPENTONN ), AaHTHOMOTHKY (TIEHUIMIIINH), aHTUITUPETUKU (ACTUPHH), aHATBT€TUKH
(aHanmpruH). MexaHu3M JEMCTBHSI HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB, CTPOCHHUE MOJIEKYI,
MPOTHO3UPOBAHME CBOMCTB Ha OCHOBE aHAM3a XMMUYECKOIO CTPOCHUS. AHTHOMOTHKH, HUX
KJaccupuKalusg MO CTPOCHUIO, THUIY M CHEKTpY JedcTBus. be3omacHble crnocoObl mpuMEHEHUS,
JIeKapCTBEHHbIE (DOPMBI.

JdemoHcTpauuu

CpaBnenue ckopoctH paznoxenus H202 nmox aelictBuem (pepmeHTa KaTanaszbl U HEOPraHMUECKUX
katammzaTopoB: KI, FeCl3, MnO2.

OOpa31pl BATAMUHHBIX MTPETIapaToB.

[TonuBUTaMUHBI.

WnmocTpanuu poTtorpaduii )KUBOTHBIX ¢ pa3lIUYHBIMUA (POpMaMU aBUTAMUHO30B.

[TnakaT ¢ n300pakeHueM CTPYKTYPHBIX (OpMYJT ICTPaANO0IIA, TECTOCTEPOHA, aJpeHAINHA.
BsaumoneiictBue anpenanuna ¢ pactsopom FeCl3.

benkoBas npupoaa nHCYMHA (I[BETHAS peaKiys Ha OCTIKH).

[Tnakatel UM KOJOTpaMMBbI ¢ GOpMyIaMU aMHuia CyIb(GaHUIOBON KUCIOTHI, TUTUAPOPOIHEBOI U
JOXKHOM  AuruapodonneBoil  KHUCIOT, OEH3WINEHUIWUIMHA, TETpalUKINHA, LedoTakcuMma,
acrnHpuUHa.

JlabopaTopHbIe ONbITHI

HcnpiTanre pacTBOPUMOCTH aJIpeHaInHA B BOJIE U COJISTHOW KHUCTIOTE.

OOHapy:keHue acuprHa B TOTOBOM JIEKAPCTBEHHOM (hopMe.

IIpakTuyeckue 3aHATHS:

IIpakTnyeckoe 3ansitue Ne 15 OOHapyxeHue BUTaMUHa A B TIOACOJHEYHOM Maciie.
IpakTuyeckoe 3ansaTre Ne 16 JlelicTBue aMHII03bI CIIOHBI HA KpaxMall.

IIpakTnueckoe 3ansitne Ne 17AHanu3 JeKapCTBEHHBIX MPENApaToOB, IPOU3BOAHBIX CATUIIUIOBOMI
KHCIOTBHI.

2. O0masi ¥ HeOpraHu4YecKass XMMHA
2.1. Xwumus — HaAyKa 0 BellecTBax



CocraB BemecTBa. XuMuueckue 3meMeHThl. CrocoObl CYIIECTBOBAHUSI XMMHUYECKHUX 3JIEMEHTOB:
aTOMBI, TIPOCTBIE U CIIO’KHBIE BEHIeCTBa. BelecTBa MOCTOSHHOTO U MEPEMEHHOTO COCTaBa. 3aKOH
MOCTOSIHCTBA COCTaBa BeElIeCTB. BemecTBa MOJNEKYJISPHOIO U HEMOJEKYJISPHOIO CTPOECHUS.
CriocoObl 0TOOpaKEHUST MOJIEKYJI: MOJIEKYJISIPHBIC U CTPYKTYypHBIE (POPMYIIBI;, MAPOCTEPIKHEBBIC U
MaciitabHbIe pocTpancTBeHHBIEC (CTroapTa—bpurieda) Mmoienu MOJIeKy!I.

N3mepenue BemecTBa. Macca aTOMOB U MOJIEKYJ. ATOMHas equHUIAa Macchl. OTHOCUTENbHBIE
aTOMHasi U MOJIeKyJIgspHasi Macchl. KonnyecTBo BelecTBa U €AUHUIBI €0 U3MEPEHHS: MOJIb, MMOJIb,
kMmoub. Ynceno ABoraznpo. MomnsipHast Macca.

ArperatHble COCTOSIHMS BellecTBa. TBepmoe (Kpuctajuimdeckoe W amMopdHOE), KUIKOE U
ra3o00pa3HOe arperaTtHble COCTOSIHHS BEIIECTBA. 3aKOH ABOTaapoO U €ro CIeACTBUS. MOJSpHBII
o0beM BemecTB B Ta3000pa3sHOM coCTOSSHUH. OOBEIWHEHHBINM Ta30BBIA 3aKOH WU ypaBHEHHUE
MenneneeBa—Kianeiipona.

CMmecu BemlecTB. Paznuuus Mexay cMecsMH M XHMUYECKUMH COEIUHEHUsMHU. MaccoBas u
o0BEMHas 10JIM KOMITOHEHTOB CMECH.

JdemoHcTpauuu

OnBITHI, UJUTFOCTPUPYIOIINE 3aKOH COXPAHEHUS MAacChI BEIIECTB.

HaGop Moperneit aToMOB ¥ MOJIEKY!I.

HexkoTopsie BemiecTBa KOIUYECTBOM B 1 MOJIb.

Mopenb MOJISIpHOTO 00BEMa Ta30B.

IIpakTuyeckue 3aHATHS:

IIpakTnueckoe 3ansitue Ne 18 l3roroBneHue mojenell MOJEKYJ HEKOTOPHIX OPTaHUYECKUX U
HEOPraHMYECKUX BEIIECTB.

IIpakTnyeckoe 3ansitue Ne 19 Ounctka Beniects (GUIHTPOBAHUEM U AUCTHILISIIUECH.

2.2. CTpoeHue aToma

ATOM — ciokHasi 4YacTumna. Jloka3aTenbCTBa CJIOXHOCTH CTPOCHHS aToMa: KaTOJHbIE U
PEHTIeHOBCKUE JTyuH, PoTordPEKT, painoaKTUBHOCTD, dNeKTposn3. Ilnanerapuas monens atoma 3.
Pesepdopna. Ctpoenne aroma mo H. bopy. CoBpemeHHBIE NpeACTaBICHUS O CTPOCHHH aToMa.
KopnyckynsipHO-BOTHOBOH Ayann3M 4acTUI] MUKPOMHUPA.

CocrtaB atomHOro0 siipa. HykjioHbI: MpOTOHBI U HEUTPOHBI. MI30TONBI U HYKJIUIBIL.

Y CTOWYHUBOCTB SATIED.

DJIeKTPOHHAsA 000J104uKa aToMOB. [loHATHE 00 3JIEKTPOHHON OpOUTATU U DJIEKTPOHHOM OOJIAKeE.
KBanTOBBIE umMcna: raBHOe, opOHUTaNbHOE (MOOOYHOE), MArHUTHOE M CIHHOBOE. PacmperneneHue
AJIEKTPOHOB [0 SHEPreTHYECKUM YPOBHAM, MOAYPOBHSM M OpOUTANSIM B COOTBETCTBUHU C
MPUHIIMIIOM HauMeHbIeld »Hepruu, npuHiunoM Ilaynmu wu mpaBwinom ['yHma. DIeKTpOHHBIE
KOH(UTYpali aTOMOB XMMHYECKHX 3JIEMEHTOB. BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHYECKUX
3JIEMEHTOB.

DneKkTpoHHas Ki1acCu(PpuKaus XUMUIECKUX AJIEMEHTOB: S-, p-, d-, f-371eMeHTHI.

JdeMoHcTpanuu

DoTodddexT.

Mopenu opOutaneit pa3auaHon HOPMBI.

JlabopaTopHBIii ONIBIT

HabnioieHne CrnekTpoB MCIYyCKaHWS M TOTJIOIIEHUS COCAMHEHMH XHMHYECKHUX BJIEMEHTOB C
MOMOIIBIO CIIEKTPOCKOIA.

2.3. lleproanyeckuii 3aKOH M MePHOAUYECKAS CHUCTeMa XHMUYeckuXx djaementoB JI.U.
MenpgeneeBa
OTKpbITHE NEPHOIUYECKOT0 3aKoHA. [[pemoChUIKN: HAaKOIUIEHHE (DAKTOIOTHYECKOro MaTepuana,
pabotsl peamectBeHHukoB (M. B. JleOepeiinepa, A. O. lllankyptya, Ix. A. Hetonennaca, JI. 1O.



Metiepa), cpe3n xuMukoB B Kapicpys, nuuHoctreie kadectBa [[. . MenneneeBa. Otkportue /1. U.
MenaeneeBbim [leproanueckoro 3akoHa.

Ilepuoauyeckuii 3akoH U cTpoeHre aroma. M3otombl. COBpeMEHHOE MOHATHE XHUMHUYECKOTO
anemenTa. 3akoHoMmepHocTh I'. Mosmu. CoBpemeHHast ¢opmyiupoBka Ilepuonuueckoro 3akoHa.
[lepuonuueckas cucteMa U CTpoeHue aToMa. PU3NYECKUH CMBICIT TOPSIKOBOTO HOMEpa 3JIEMEHTOB,
HOMEpOB Ipynmnsl U nepuona. llepmonnueckoe M3MEHEHUE CBOMCTB 3JIEMEHTOB: pajuyca aTOMa;
SHEPTMM HOHU3ALMUU; JJIEKTPOOTPULATENbHOCTH. [IpUYMHBI HM3MEHEHHS] METAUIMYECKUX U
HEMETANTMYECKUX CBOMCTB 3JIEMEHTOB B Tpylmax M IEpUoAax, B TOM YHUCIE OONBLUIMX H
cBepxOonpmmx. 3HaueHue Ilepuommueckoro 3akoHa u IleproandecKol CHCTEMBl XUMHUYECKHUX
anemenToB J[. 1. MenzeneeBa 1is pa3BUTHS HAyKU U IOHMMAaHUS XUMUYECKON KapTUHBI MUPA.
JdemoHcTpauuu

Paznuunele BapuaHThl Tabmuisl llepuoguueckoil cucTeMbl XHMUYecKHX diemeHToB J[. .
Menneneena.

OO0pa31bl NPOCTHIX BEIIECTB OKCUAOB M THAPOKCHIOB deMenToB 1l nepuona.

JlabGopaTopHbIii ONILIT

CpaBHEHHUE CBOMCTB IPOCTHIX BEIIECTB, OKCUI0B U THAPOKCcHI0B 3nemeHToB I nepuona.

2.4. CTpoeHue BelecTBa

IlonsiTHE 0 XMMHYECKOH CBA3U. THUIIBI XUMHUUYECKUX CBSI3€H: KOBaJICHTHAsI, HOHHAS,
METAJUTNYECKas U BOJOPOIHAS.

KoBanenTHasi xumuueckasi cBsi3b. J[Ba MexaHu3Ma 00pa3oBaHUsI 3TOW CBSI3U: OOMEHHBIA H
JIOHOPHO-aKIENTOPHbIA. OCHOBHBIE TTapaMETPhl ATOTO TUMA CBA3U: IJIMHA, POYHOCTh, YTOJ CBSI3HU
WU BaJeHTHBIM yroj. OCHOBHbIE CBOMCTBAa KOBAJIEHTHON CBSA3U: HACBIILIEHHOCTb, MOJIIPU3YEMOCTh
U TIPOYHOCTh. ODJEKTPOOTPHUIATEIBHOCTh M KJIaCCH(HUKAIMS KOBAJECHTHBIX CBSI3€d 110 3TOMY
MPU3HAKY: TOJSpHAsT W HEMOJIApHAs KOBaJEHTHbIE CBs3U. [lONSpHOCTH CBSI3U M MOJISIPHOCTH
Mosiekysibl. Crmoco® TepeKphIBaHUS JJIEKTPOHHBIX OpOWTajell W KiIacCH(pUKAIMSI KOBAJICHTHBIX
CBSI3€H MO ITOMY MPHU3HAKY: G- U M-CBsA3H. KpaTHOCTh KOBAJIEHTHBIX CBSI3€U M KIACCU(UKALIUA UX
M0 ATOMY NpPHU3HAKY: OJWHAPHBIC, IBOWHBIC, TPONHBIC, MOJYTOPHbIE. THUIBI KPUCTALIAYECKUX
pPEIIeTOK Yy BELIECTB C 3THUM THUIIOM CBSI3U: aTOMHBIE W MOJIEKyJsipHble. Du3nyeckue CBOMNCTBa
BEIIIECTB C ATUMH KPUCTAULITNYECKUMH PEIICTKAMH.

HNonnas xumudyeckasi cBsi3b. KpaliHuii ciydalli KOBaJ€HTHOM NOJSPHOM CBSA3M. MexaHu3m
o0pa3oBaHMs MOHHOW CBs3U. MOHHBIE KPHUCTAUIMUECKHUE PEIICTKH W CBOMCTBA BEIIECTB C TAKMMH
KpUCTaJIaMH.

Meta/sinueckass xumMuuyeckasi cBsizb. OCOOBIN THI XWMHUYECKOW CBS3H, CYIICCTBYIONTUN B
MeTalax M cijaBax. Ee OoTIMYusS M CXOJCTBO C KOBAJICHTHOM W HMOHHON cBsa3smu. CBolicTBa
METAUTAYECKOMN CBSI3U. MeTaINIMYeCKue KPUCTAIIMYECKUE PEIIETKH U CBOMCTBA BEIIECTB C TAKUMH
KpUCTaJIaMHU.

Bonoponnas xumu4yeckasi cBsi3b. MexaHu3M oOpa3oBaHMsl TakoW cBsi3u. Ee kmaccudukarus:
MEXMOJICKYJISIpHAs U BHYTPUMOJIEKYJIIpHAsl BOJAOPOHbIE CB3U. MONEKYISIpHbIE KPUCTAIITMYECKUE
pElIETKN MJIS HATOTO THUMa CBA3U. DU3MYECKHE CBOWMCTBA BEILIECTB C BOJOPOJHOM CBS3bIO.
buonorudeckass poiab BOJOPOAHBIX CBSI3€i B OpraHM3alMM CTPYKTYyp OuomonumepoB. Exwnas
NpUpoAa XUMHUUYECKUX CBSI3€H: HAJIMYHME PA3JIMYHBIX TUIIOB CBSI3€M B OJIHOM BEILIECTBE, MEPEXOM]
OJIHOTO THUIIA CBSI3U B IPYTOM U T. 1I.

KommnuiekcooOpaszoBanue. [loHsATHE O KOMIUIEKCHBIX COEOUHEHMSAX. KOOpAMHAIMOHHOE YHCIIO
KOMIUIEKCOOOpazoBarensi. BHyTpeHHssI W BHemHss cdepa KOMIUIEKCOB. XMMHYECKHE CBS3H B
KOMIUIEKCHBIX COeTMHEHUAX. HOMEHKIaTypa KOMIUIEKCHBIX coenrHennil. VX 3HaueHue.
JdeMoHcTpanuu

Mogaenu MoieKyJ pa3iuuHON apXUTEKTYPBHI.

Mopenu U3 BO3AYIIHBIX IIAPOB MPOCTPAHCTBEHHOTO PACTIONIOXKEHUS Sp-, Sp2-, Sp3-

THOPUTHBIX OpOUTAIICH.

Mopenu KpUCTAIITMYECKUX PELIETOK Pa3IuYHOr0 THUIIA.



Mopemu monexyn JIHK u 6enka.

JlabopaTopHbIe ONbITHI

B3anmoneiicTBe MHOTOAaTOMHBIX CITUPTOB € (DETMHTOBON KHUIKOCTHIO.
KauecTtBeHHsble peakiiuu Ha noHbl Fe2+ u Fe3+.

2.5. MosmmmepbI

Heoprannyeckue noaumepsl. [lonumepsl — IpocThIE BEIIECTBA C aTOMHOM KPUCTAJUIMYECKOU
pEIIeTKON: aJUIOTPOIHBIE BHUJIOM3MEHEHHUsl yriaepoja (anma3, rtpadut, kapbun, Qysiepen,
B3aMIMOCBSI3b THOpUAM3AINN OpOUTANei y aTOMOB YIJIepoJa C MPOCTPAHCTBEHHBIM CTPOSHUEM
AIJIOTPOTHBIX MOJU(UKALNN); CeJIEH U TeJUlyp Ieno4yeuyHoro crpoeHus. [lonmumepsl — ciaoxHbIE
BEIIECTBA C aTOMHON KPHUCTAJUIMYECKOHN pEIIeTKOM: KBapll, KpeMHe3eM (IHMOKCHUIHBIE COCIUHEHHUS
KpeMHHS), KOpyHA (OKCHIl aTIOMHUHHS) U aTIOMOCHUJIMKATHI (TIOJIEBBIE IIMATHI, CIIOA, KAOJIUH).
Musnepaisl 1 TopHble oposl. Cepa riactTuueckas. MuHepaibHOE BOJOKHO — acOecT. 3HaueHue
HEOPraHUYECKUX MPUPOIHBIX MOJIUMEPOB B (OPMUPOBAHUHU OJHOM M3 T€OJIOIMUECKHUX 000JI0ueK
3emiu — auTochepsl.

Oprannyeckne mnojuMepbl. CrocoObl MX MOJYyYEHHUS: PEAKUUU MOJMMEpHU3alUU U pPEaKIUU
nonukoHAeHcauu. CTPYyKTypbl MOJMMEPOB: JIMHEHHBIC, PA3BETBICHHbIE M IMPOCTPAHCTBEHHBIE.
CTpyKTypHpOBaHHE TMOJIMMEPOB: BYJKAaHU3ALMS KaydyKoB, IyOieHHe O€JIKOB, OTBEpXKICHUE
MOJIMKOHICHCAIIMOHHBIX MoIuMepoB. Kitaccuukanust momuMepoB 1Mo pa3IundHbIM TPU3HAKAM.
JdemoHcTpauuu

Konnekuuu ninactmacc, Kay4yKoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX MOPO/I.

MuHepanbHOE BOJIOKHO — acOecT — U U3JIEIHs U3 HETO.

Monenu monekyn 6enkos, JJHK, PHK.

JlabGopaTopHbie ONBITHI

O3zHakoMJIeHHE ¢ 00pa3aMu TIACTMACC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB ¥ TOPHBIX

MOPO/I.

IIpoBepka miacTMacc Ha 3JE€KTPUUECKYIO IPOBOAUMOCTD, TOPIOYECTh, OTHOLLIEHUE K

pacTBOpaM KHUCJIOT, IEI0YEH U OKUCITUTEICH.

CpaBHEeHHUE CBOWCTB TEPMOPEAKTHBHBIX M TEPMOIIIIACTUYHBIX TIJIACTMACC.

[TonydyeHue HUTEN U3 KAIPOHOBOM WJIM JJABCAHOBOW CMOJIBI.

OO6HapysxeHue XJiopa B TOTUBUHUIXIOPHUIC.

2.6. /lucnepcHble CHCTEMBI

IlonsaTHe 0 AUcHepcHBIX cucTeMax. Knaccupukanus JUCTIEPCHBIX CHCTEM B 3aBUCHMOCTH OT
arperaTHoOro COCTOSIHUS AMCIIEPCMOHHOM cpelbl W AUCIEPCHOM (a3bl, a TakkKe M0 pa3Mepy HuX
yactull. ['pyOoaucriepcHble CHCTEMBI: 3MYJIbCUUM M CYCHEH3MH. TOHKOIUCIIEPCHBIC CHUCTEMBI:
KOJUIOUJIHBIE (307 W TeJIM) M WCTUHHBIC (MOJEKYJSPHBIC, MOJICKYJISIPHO-UOHHBIE W HOHHBIC).
OS¢ dext Tunnans. Koarynsiuus B KOJUIOMAHBIX pacTBopax. CHHEpE3HC B TefsX.

3HayeHUe IUCHEPCHBIX CHCTEM B KMBOW M HEKMBOM NPUPOAE U NMPAKTUYECKON KU3HHM
yejioBeKa. DOMYIbCHU M CYCIEH3UM B  CTPOUTENLCTBE, TMHINEBOH ©  METUIIMHCKOMN
MIPOMBIIIJICHHOCTH, KOCMeTHKe. buonoruueckue, MEIUIMHCKUE UM TEXHOJOTMYECKHE 30JIH.
3HaueHue TeJell B OpraHMW3aliy >KUBOM MaTepuu. buollornuyeckue, MHINEBHIE, METUIIUHCKUE,
kocmeTnueckue renud. CuHepe3uc Kak (axkTop, ONpeessfolIMi CPOK TOJHOCTH MPOIYKIUH Ha
ocHoBe resnieil. CBepThIBaHNE KPOBH KaK OMOJIOTMUYECKHI CHHEPE3UC, €ro 3HaUCHHE.

JdemoHcTpauuu

Bunbl TucniepCcHBIX CUCTEM U UX XapaKTePHBIC MTPU3HAKH.

[TpoxoxkaeHue Tyda cBeTa yepe3 KOJUIOUIHbIE M UICTHHHBIE pacTBOPHI (3 dexT Tun-

Jans).

JlabopaTopHbie ONBITHI

[Tomydenue cycreH3un cepbl U KaHUGOIH.

[TonydeHnue aMyIbCUU PACTUTENILHOTO Maciia 1 OeH301a.



[Tomyuenue 308 kpaxmana. [lomyueHue 3055 cepbl U3 THOCYIb(aTa HATPUS.

2.7. Xumnueckue peakuuu

Kanaccndukanuss XuMHUYeCKHX peaKnuii B OpraHn4ecKoi M HeopraHu4eckoit xumuu. [lonstue
0 XuMHYeckod peakuuu. Peakuuu, uayne Oe3 M3MEHEHHs] Ka4eCTBEHHOIO COCTaBa BEILECTB:
AJIJIOTPONM3ALMs U M30Mepu3anus. Peakiuu, uaymuye ¢ U3SMEHEHHEM COCTaBa BELIECTB: 110 YUCIY U
XapakTepy pearupyoumx M o0pa3yrolmxcs BemlecTB (pas3iioKeHHUs, COCIUHEHHS, 3aMelIeHMUS,
o0MeHa); 10 U3MEHEHMIO CTENEHEeH OKMCICHHUS 3JIEMEHTOB (OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIE U
HEOKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ peakinuu), 1o  TemioBoMy  3ddexty (3k30- U
HAOTEpMHYECKHE); TO0 ¢aze (TOMO- M TETEepPOreHHbIE); IO HampaBiIcHHIO (00paTuMble |
HEOOpaTUMBbIE); MO HCIOJb30BAHUIO KaTamu3aropa (KaTaJuTUYECKUE W HEKATATMTHYECKHE); IO
MeXaHU3My (paJiKalibHbIE, MOJICKYJIAPHBIC U HOHHBIE).

BeposATHOCTHL NPOTEKAaHUS XUMHYECKUX peakuuil. BHyTpeHHss dHEeprus, sHTanbIusA. TeroBon
ekt xumuuecknx peaknuii. TepMoxumudeckne ypaBHeHus. CTaHAapTHAS SHTAIBINS PEAKIUi 1
obpasoBanus BemecTB. 3akoH ['. . I'ecca u ero cnencTBus. SHTPOMHUA.

Cxopoctp xumuuyeckux peakumid. I[lonstue o ckopoctn peakuuii. CKOPOCTh TOMO- H
reTepOoreHHON peakuuu. JHeprus aktuBauuu. DaxkTopsl, BIMSAIOLIME HA CKOPOCTh XMMHUYECKOMN
peakuu. [Ipupona pearupyromux BemniecTB. Temmneparypa (3akoH Bant—I odda). Konnenrparus.
KaranuzaTopsl U KaTanu3: rOMO- M I€TEpOTre€HHBIH, UX MeXaHU3Mbl. DEepMEHTHI, UX CPAaBHEHUE C
HEOPraHMYECKUMU KaTalu3aTopamMH. 3aBHUCHUMOCTh CKOPOCTHM peakluid OT TOBEPXHOCTH
COIIPUKOCHOBEHHUSI pEarupyromux BeIecTB.

O0paTuMOoCTh XHMHMYECKHMX peaknuii. XumMuuyeckoe paBHoBecue. [loHATHE O XMMHUYECKOM
paBHOBecHM. PaBHOBeCHBIE KOHIEHTpaluu. /[MHAMMYHOCTh XMMHYECKOrO paBHOBecus. DakTopsl,
BIUSIIOLIME Ha CMEIIEHHE paBHOBECHs: KOHLIEHTpAlMs, AaBlieHue, Temneparypa (mpuHuun Jle
[[laTenwe).

Hemoncmpayuu

[IpeBparenue kpacHoro Gocgopa B Oeblii; KUCIOPOAa B O30H.

Mopenu Oytana u n3o0yTaHa.

ITonydeHnune kucaopoa U3 NEPOKCUIA BOJOPOIa U BOJbL; JErUIpaTaliyis dTaHoJja.

[Henouka npeBpamenuiit P — P205 — H3PO4; cBoiicTBa yKCYCHOM KUCIIOTHI; pEAKIIUH, UTYITUE C
o0pa3oBaHMEM OCajKa, ra3a W BOJbl; CBOMCTBA METAJUIOB, OKHCIIEHHE albJeruia B KUCIOTY H
CIUpTa B aJIbJICTHI.

Peakuuu ropenus; peakiiuy SHA0TEPMUUYECKUE Ha IPUMEPE PEAKLIUH Pa3I0KEHUS

(3TaHONA, KATMWHOW CENMUTPHI, OMXpOMaTa aMMOHMS) M JK30TEPMHUYECKHE Ha MPUMEPE PEaKIIui
coequHeHus (oOeclBeynMBaHHE OpPOMHOM BOJIBI M pacTBOpa IMEpMaHraHaTa KaJlds STUIICHOM,
ralieHne U3BECTH U JIp.).

B3anmopencTeue nUHKAa C pacTBOpPaMU COJISTHOM M CEpPHOM KHUCIOT IPU pas3HbIX TEMIIEparypax,
pPa3HbIX KOHLIEHTPALUAX COJSHOM KHUCIOTHI, pa3jioKeHHWE MEpPOKCHIa KUCIOpPOoJa C TOMOIIbIO
okcuaa mapratia (IV), karanassl CBIpOro Msaca 1 ChIporo KapTogeris.

B3anmoneiicTBre IMHKA pa3IMYHON TOBEPXHOCTH (TIOPOIIIKA, TBIIH, TPAHYJT) C KUCIOTOM.

Mogenp «KUISAWEro CIOos.

Cwmemenne paBHoBecusi B cucteme: Fe3+ + 3 CNS- «—— Fe(CNS)3; oMbuIeHHE KUPOB, pEaKIMH
STepUPUKALHH.

3aBUCUMOCTD CTETIEHH 3JIEKTPOJIUTUYECKOM TUCCOLUALMU YKCYCHOM KUCIIOTHI OT pa30aBiIeHuUs.
CpaBuenue coiictB 0,1 H pacTBOpoB cepHOM M CEpHUCTONW KHCJIOT; MYpPaBBUHOM M YKCYCHOM
KHCIIOT; TUAPOKCUIOB JIUTUS, HATPUS U KaJIusl.

JlabopaTopHbIe ONbITHI

[TonydeHue kucaopo/ia pa3ioxkeHUEM MEPOKCHIa BOIOPOAa U (MJIK) IIepMaHTraHaTa Kajusl.
Peaknuu, naymue ¢ oOpa3oBaHuEM OCaJKa, ra3a WM BOJBI JJIsl OPraHUYECKHX M HEOPTaHUYECKUX
KHCJIOT.



2.8. PacTBOpBI

IHonsitue o pacTBopax. PuU3NKO-XUMHUECKasi TPUPOA PACTBOPEHUS U PACTBOPOB.
B3anmopeiicTBue pacTBopuTes M PaCTBOPEHHOTO BemiecTBa. PacTBopumocTh BemecTB. CriocoObl
BBIPXKECHUSI KOHILIEHTPALIMU PACTBOPOB: MAccoBas JI0Js PACTBOPEHHOIO BellecTBa (TIPOLIEHTHAs),
MOJISIpHASL.

Teopus 3MeKTPOIUTHYECKON AUCCONUANMU. MeXaHu3M IHUCCOLMAlMU BEIIECTB C Pa3IMYHBIMU
TUMAaMU  XUMHYECKHX CBsi3edl. Bkiang pycckux ydYeHbIX B pPa3BUTHE MpeJICTaBICHHM 00
ANEKTPOJUTUYECKOM  auccouuanui. (OCHOBHBIE TOJIOKEHUST TEOPUM  BJIEKTPOJIUTUYECKOU
nucconuanuu. CTeneHb IEKTPOIUTUYECKON Auccouanu U (akTopsl ee 3aBUCUMOCTH. CUIIbHbBIE
U cpeiHMe 3NeKTponuThl. J(uccouuanus Boabl. Bogopoansiit nokasarens. Cpena BOAHBIX paCTBOPOB
ANEeKTpoNUTOB. Peakiiun oOMeHa B BOJHBIX pacTBOPAX 3JIEKTPOIUTOB.

I'uaposm3 kak o0MeHHBIH mpouecc. HeoOpaTuMblil rHAPOIN3 OPraHUYECKUX U HEOPTaHUYECKUX
COCIMHCHUN W €ro 3HAa4eHHE B MPAKTUYECKON ACATEIBHOCTH 4enoBeka. OOpaTUMBI THAPOIIH3
coneil. CryneHyarslii runponus. [IpakTuueckoe npuMeHEHHE THAPOIN3a. [ MIpOIN3 OpraHnYeCcKuX
BemecTB (OCNKOB, JKHUPOB, YIJIEBOJOB, MOJUHYKIEOTHA0B, AT®) u ero Ouwojgornueckoe u
mpakTuieckoe 3HadeHune. OMbUIeHUE )KUPOB. Peakuust stepudukarim.

JdemoHcTpauuu

CpaBHEHHE 3JIEKTPOMPOBOHOCTH PACTBOPOB AJIEKTPOIUTOB.

CwMmenieHre paBHOBECHSI TUCCOLMAIIMU CIa0bIX KUCIIOT.

WNHnukaTopbl 1 U3MEHEHUE UX OKPACKU B Pa3HBIX Cpeax.

CepHOKHCIBIN U (pepMEHTATUBHBIN THIPOJIU3 YTIICBOIOB.

IManponu3 kapOOHATOB, CyIb(ATOB U CHIIMKATOB IIEIIOYHBIX METaoB; HUTpaToB cBuHIA (1) nmm
LIMHKA, XJIOpUJa aMMOHHUS.

JlabopaTopHBIii ONIBIT

XapakTep AUCCOLMALINYU PA3IHYHBIX THIPOKCUIOB.

IIpakTHYeckoe 3aHATHE

IIpakTnyeckoe 3ansaiTue Ne 20 [IpurotoBieHre pacTBOPOB PA3IMYHBIX BUJIOB KOHIICHTPAIUH.

2.9. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIEC PEAKIUN. JJIEKTPOXUMHYECKHE NMPOLECChI
OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. CreneHb OkucieHHs. BoccraHoBurenu u
okuciautenu. OKHUCIEHUE M BOCCTaHOBJICHHE. BakHeHIIne OKUCIUTENIM W BOCCTAaHOBUTEIH.
BoccraHoBuTENnbHBIE  CBOMCTBA METAUIOB — MPOCTHIX  BemecTB. OKUCIUTENbHBIE U
BOCCTAHOBUTEJIBHBIE CBOMCTBA HEMETAJJIOB — IPOCTHIX BellecTB. BoccTaHOBUTENbHBIE CBOMCTBA
BEIIECTB, OOpa30BaHHBIX »JJIEMEHTAMH B HU3IICH (OTPHUIATEIBHOW) CTENEHW OKHUCICHUS.
OKuCIUTENbHBIE CBOWCTBA BEMIECTB, OOpPa30BAaHHBIX AJIEMEHTAMHU B BBICHICH (TTOJOXKHUTEIHLHOMN)
cTerneHn okuciaeHus. OKUCIUTETbHbIE U BOCCTAHOBHUTEIbHBIE CBOMCTBA BEIIECTB, 0OpPa30BaHHBIX
3JI€eMEHTaMU B IIPOMEKYTOUYHBIX CTEIEHSIX OKUCIICHHUSI.

Kinaccnpukanus OKHCIMTENIbHO-BOCCTAHOBHUTEIBHBIX Ppeakuuil. Peakuun MexaTroMHOro u
MEXMOJIEKYJISIPHOTO OKHUCJICHHS-BOCCTAHOBIICHUS. Peakiuu BHYTPUMOJIEKYJISIPHOTO OKUCIICHUS-
BOCCTaHOBJICHHS. Peaknuum CcaMOOKHCIEHHS-CAMOBOCCTAHOBIICHUS (AMCTIPONIOPIIMOHUPOBAHKSA).
Meroasl  COCTAaBIEHMS YPaBHEHHMM  OKHMCIIMTEIBHO-BOCCTAHOBUTENBHBIX  peakiui. Meron
ANEKTpOHHOro OanaHca. BnusHue cpeapl Ha MPOTEKAHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MPOLIECCOB.

XMMHYeCKHe HMCTOYHMKH TOKA. DJIEKTPOAHBIE MOTEHUMANbI. Ps CTaHHZAPTHBIX 3JIEKTPOIHBIX
MOTEHIIUATIOB (JMEKTPOXUMHUYECKHUA PsIi HAMPSHKECHUH MeTaioB). ['anbBaHMYECKHE JIEMEHTBHI U
NpUHLIMIBI UX paboThl. CocTaBieHHe rajJbBaHUYECKUX 3JeMeHTOB. O0pa3oBaHNEe ralbBAHUUECKUX
nap npu XMMHUYECKHUX Mpolneccax. ['anbBaHNYECKUE 3JIEMEHThI, TPUMEHSIEMbIE B KU3HHU: CBUHIIOBAs
aKKyMYyJIATOpHas OaTapes, HUKeIb-KaJIMUEBble 0aTapeu, TOMJIMBHBIC AJIEMEHTHI.

DJIEKTPOJIHU3 PACIUIABOB M BOAHBIX PACTBOPOB 3JIEKTPOauToB. [Iporeccrl, mpoucxoasmue Ha
KaToJe M aHOJE. YPAaBHEHMS SJIEKTPOXMMHUYECKUX IPOLECCOB. DJIEKTPOIU3 BOJHBIX PACTBOPOB C
WHEPTHBIMHU 3JIEKTPOJAMHU. ODJIEKTPOJIM3 BOJHBIX PACTBOPOB C PACTBOPUMBIMH 3JIEKTPOJAMHU.
[IpakTHueckoe NpUMEHEHHE IEKTPOIIN3A.



JdemoHcTpauuu

Boccranosnenue quxpomara Kajausi HUHKOM.

Boccranosnenue oxcuna meau (11) yrmem u Bomopoom.
Boccranosnenue quxpomara Kaius STUIOBBIM CIIUPTOM.
OxucIuTEIbHBIC CBOMCTBA a30THOM KHCIIOTHL.

OxkucnuTenbHbIE CBOMCTBA AUXpOMATa Kajusl.

["ayibBaHWYECKHE PJIEMEHTHI U OaTapeiK.

Onextponu3 pactBopa xyopuaa meau (II).

JlabGopaTopHbie ONBITHI

B3aumopeiicTBre METaIOB ¢ HEMETAJJIaMU, a TAKXKE C paCTBOPaMU COJIEH U PACTBOPAMH KUCIIOT.
BzaumopeiicTBue cepHOil M a30THOM KUCTIOT C MEBIO.
OxkucnuTenbHbIE CBOMCTBA IEPMaHTaHaTa Kalus B Pa3jIu4YHbIX Cpelax.

2.10. Kinaccudgukanus Bemects. IIpocThie BemecTsa
Knaccupukanusa Heopranmueckux BemecTB. [Ipocteie u cioxHbie BemecTBa. OKCHUIBI, HUX
kinaccupukanug. [uapokcunsl (OCHOBaHHUSA, KHCIOPOJCOAEPIKALIUE KHUCIOTHL, aM(pOTepHbIe
ruapokcuabl). Kucnotel, ux knaccudukanus. OcHoBanus, ux knaccuduxanus. Comu cpegHue,
KHCJIbIE, OCHOOBHBIE 1 KOMIUIEKCHBIE.
Metamibl. [lonoxxeHrne MeTaIOB B IEPUOAMYECKON CUCTEME U OCOOCHHOCTH CTPOCHHS UX aTOMOB.
[IpocTele BemiecTBa — METAUIBl: CTPOCHUE KPUCTAUIOB M METAIMYECKAas XMMHUYECKas CBA3b.
OO6mue u3udeckre CBOMCTBA METAUIOB M UX BOCCTAHOBUTEIHHBIC CBOMCTBA: B3aUMOJICHCTBHUE C
HeMeTallaMu  (KUCJIOPOJIOM, TajloreéHaMH, CEepod, a30TOM, BOJOPOJOM), BOJOW, KHCIOTaMH,
pacTBopamMH COJiel, OpPraHWYECKMMHU BEIIECTBAMH (CIHpPTaMH, TaJoreHalKaHaMu, (HEHOJIOM,
KHCIOTaMHu), wienoyaMu. OKCUABI M THUIPOKCHUIBI METAJIOB. 3aBUCHUMOCTh CBOMCTB ATHX
COCIMHEHUI OT CTEeNeHEH OKHUCICHHS METAJJIOB. 3HAaYEHUE METAUIOB B NPHUPOAE U KU3HU
OpraHU3MOB.
Koppo3uss meramnoB. Ilonarue koppo3uu. XuMudeckas KOppo3usl. OIJIEKTPOXUMHUYECKass
Koppo3us. CriocoObl 3alUThl METAIIJIOB OT KOPPO3HH.
OO0mue cnoco0bl MoJy4eHUs] MeTALI0B. MeTaibl B npupojae. Metaninyprusi U ee BUIbI:ITUPO-,
TUAPO- U DIEKTPOMETAJUTYPIHsl. DIIEKTPOIU3 PACIUIABOB U PACTBOPOB COEAWHEHUN METANIOB U €0
MPaKTUYECKOE 3HAUCHHE.
Hememannw. Tlonoxxenne HemerauioB B llepmomnueckoil cuctemMe, 0COOCHHOCTH CTPOEHUS HX
aTOMOB. OJEKTPOOTPULATEIbHOCTh. braropoansle ra3pl. DJNEKTPOHHOE CTPOCHUE aTOMOB
OJIarOPOJHBIX Ta30B M OCOOCHHOCTH MX XUMHUYECKMX U (pusmueckux cBoiicTB. Hemeramibr —
npocthle BemecTBa. VX aToOMHOE M MOJEKYISPHOE CTpPOCHHE HX. AJuioTponus. XUMHUYECKUE
CBOMCTBAa HeMeTa/uioB. OKHUCIUTENIbHBIE CBOMCTBA: B3aMMOJICUCTBHE C METaulaMH, BOJOPOJIOM,
MEHEE  DJIEKTPOOTPHUIIATEIIbHBIMA  HEMETaUIaMH, HEKOTOPhIMH  CJOKHBIMH  BEIIECTBaMHU.
BoccTanoButenbHbIe CBONCTBA HEMETAJUIOB B peakUUax C (TOPOM, KHCIOPOAOM, CIIOKHBIMHU
BEIIECTBAMH — OKUCIUTEISIMU (a30THOM M CEpHON KUCIOTaMH U JIp. ).
JdemoHcTpauuu
Komnexkums «Knaccudukarys HEOPraHMUECKUX BEIIECTBY» U 00pa3Iibl MPEACTaBUTENEH KITacCOB.
Komnexkuus «Knaccudukaius opraHMuecKrx BEIIeCcTB» U 00pa3libl MPeACTaBUTENEH KIacCoB.
Mopenu KpUCTAIUIMYECKUX PELIETOK METaJIOB.
Konnekuust metanioB ¢ pa3HbIMH PU3NYECKUMHU CBONCTBAMHU.
B3aumoneiicTBue nUTHS, HATPUS, MAarHUS U JKeJie3a ¢ KUCIOPOAOM; LIEIOYHBIX METANIOB C BOJOH,
cnupTamu, (PEHOJIOM; IIMHKA C PACTBOPAMH COJITHOW M CEPHOM KUCIIOT; HATPHS C CEPOil; aTFOMUHUS
Cc floJ1oM; Xxee3a ¢ paCTBOPOM MEAHOTO Kylopoca; allOMUHHUS C PACTBOPOM €IKOT'0 HaTpa.
Oxcuabl ¥ THAPOKCHIBI XPOMA.
Koppo3sust MeTamioB B 3aBUCUMOCTU OT YCJIOBUH.
3amuTa METauIoB OT KOPPO3UU: 00pa3Lbl «HEP>KABEEK», 3AIIUTHBIX TOKPBITHH.
Konnexkuus pya.



DJIEKTPOJIN3 PACTBOPOB COJIEH.

Mogenu KpUCTATMUECKUX PEUIeTOK Hoxa, anmasa, rpadura.

Annorponust ochopa, cepbl, KUCIOPOIa.

B3anmopencTeue BOAOpOJa C KHUCIOPOIOM; CYPBMBI C XJIOPDOM; HaTpus C HOAOM; XJIopa C
pacTBOpoM OpomHa Kallvs;, XJIOPHOW M CEPOBOJOPOJIHONU BOJBI; 0OCCIIBEYMBAHUE OPOMHOM BOMIBI
STUJIICHOM WJIM all€TUIICHOM.

JlabGopaTopHbie ONBITHI

O3nakomiieHHE ¢ 00pa3lamMu MPeCTaBUTENEH KIacCOB HEOPTaHUYECKUX BEIECTB.

O3HakoMJIeHHEe ¢ 00pa3LaMu MpeCTaBUTeNel KJIacCOB OPraHMUeCKUX BEIIECTB.

O3HaKOMJIEHHE € KOJUIEKLIHEN Py.

[Tonydyenue KucIopoaa u ero CBOMCTBA.

[TonydyeHue BOIOPOIA U €70 CBOKCTBA.

[TonydyeHue naacTUUeCKON Cepbl, XUMHUYECKHE CBOMCTBA CEPBI.

B3anmopencTere METauioB ¢ paCTBOPaMH KUCIIOT U COJIEH.

CBoiicTBa yriisi: acOpOIIMOHHBIC, BOCCTAHOBUTEIHHBIE.

B3aumopeincTBue NMHKA UM aTIOMUHUS C pACTBOPAMH KHUCJIOT U LIEIIOYEH.

OxpamuBaHue MJIaMEHU KaTUOHAMM ILEJOYHBIX U IET0YHO3EMEIbHbBIX METAIIIIOB.

2.11. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX U OPraHNYeCKUX COeINHeHUl

Boapopoanbie coenmHeHusi HeMeTa/uIoB. [lonydeHne amMmmaka M XJIOPOBOAOPOAA CHUHTE30M U
KocBeHHO. Pu3nueckue cBoiicTBa. OTHOIICHHUE K BOJE: KUCIOTHO-OCHOBHBIE CBOMCTBA.

Oxkcuabl 1 aHTUAPUABLI KAPOOHOBBIX KHCJI0T. Hecomeobpasyrorue u coieo0pa3yromniiue OKCHIbI.
KucnorHsle okcuipl, ux cBoicTBa. OCHOOBHBIE OKCHIBI, X CBOIICTBa. AM(OTEpHbIE OKCHUIBI, UX
CBOMCTBA. 3aBHUCUMOCTb CBOMCTB OKCHJOB METAJUIOB OT CTENEHH OKHUCICHHS. AHTUIPUIbI
KapOOHOBBIX KUCJIOT KaK aHAIOTH KUCIIOTHBIX OKCHIOB.

Kuciiorsl oprannyeckue u Heopranmyeckue. Kuciorel B cBeTe TEOpUHN INEKTPOIIU-

TUYECKOW nucconmanuu. KuciaoTrel B cBeTe mpoToiuTHdeckoir Teopuu. Kraccuduxarms
OpraHWYECKUX ¥ HEOpPraHWYecKuxX Kucior. OOmue CBOWCTBa KHCIIOT: B3aUMOJICHCTBHE
OpPraHUYECKUX U HEOPTAaHMYECKUX KUCIIOT C METAJIaMH, OCHOOBHBIMH U aM(pOTEPHBIMU OKCHUIAAMHU
W TUIPOKCHAAMH, COJIsIMH, OOpa3oBaHWE CIOXKHBIX 2GupoB. (OCOOCHHOCTH  CBOWMCTB
KOHILICHTPUPOBAHHOM CEPHON U a30THOM KUCIIOT.

OcHoBaHusl opraHnyeckre U Heopranmveckue. OCHOBaHUA B CBETE TEOPUHU AJIIEKTPOIUTUUECKOMN
nucconanuu. OCHOBaHUS B CBETE MPOTOIUTHUECKON Teopun. Kiaccudukanus opraHHYECKHX U
HEOPraHWYECKUX OCHOBaHWU. XHMMHUYECKHE CBOMCTBA IIEJIOYEH W HEPACTBOPHMMBIX OCHOBAHMIA.
CpoiicTBa OECKHCIOPOJHBIX OCHOBAaHWW: aMMHaka M aMUHOB. B3anMHOe BJIHSHHE aTOMOB B
MOJIEKYJIE aHUJINHA.

AM@oTepHbIe OpraHnyecKkne U HeopraHmyeckue coequHeHuss. AMQPOTEpHbIE OCHOBAHUS B CBETE
MPOTOJIUTUYECKOW Teopur. AMGPOTEPHOCTh OKCHIOB M THJIPOKCHIOB IEPEXOAHBIX METAIJIOB:
B3aUMO/ICHCTBUE C KUCTOTAMH U ILIETOYAMH.

Coau. Knaccudpukanumss u XuMHUECKHE CBoOWcCTBa cojied. (OCOOCHHOCTH CBOWCTB — COJCH
OpPraHUYECKUX U HEOPraHUYECKUX KUCIIOT.

I'eneTnueckasi CBSI3b MeXKAY KJIACCAMHM OPraHUYECKMX M HEOPraHU4YeCKHX COeJIMHEeHMH.
IloHsATHE O TEHETUYECKOU CBSI3M U T€HETUYECKUX PSAAaX B HEOPraHMYECKOM U OPraHu4eCKOW XUMHUH.
['eneTnveckue psapl MeTauia (Ha MpUMEpPe KalbIlMs M JKelle3a), HemMeTauia (Cepbl M KPEMHHUS),
MEePEXOHOTO 3JeMeHTa (IMHKa). ['eHeThyeckue psibl U TEHETUYEeCKas CBA3b B OPraHUYECKOU
XuMun. EAMHCTBO MUpa BELIECTB.

JdeMoHcTpanuu

Konnekuun KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHUOB, IEMOHCTPALIHS UX

CBOWCTB.

B3anmoneiicTBre KOHIIEHTPUPOBAHHBIX a30THOW M CEPHOM KUCIIOT, a TaKXKe pa30aBJIeHHON a30THON
KHUCJIOTBI C MEJIbIO.



Peakuust «cepeOpsiHOTO 3epKaiay Al MypaBbUHOMN KUCIIOTHI.

B3aumonelicTBue pacTBopa I'MIpOKCHIa HATPUs ¢ KUCIOTHBIMU OKCUAAMH (OKCHUAOM
dbocdopa (V)), ampoTepHBIMU THAPOKCHIAMH (THAPOKCHUIOM ITUHKA).
B3aumonelicTBue aMmmMHaka ¢ XJIopOBOJOPOJOM U BOIOM. AHAJIOTUYHO AJI1 METHJIAMUHA.
B3anmopeiicTBrue aMHHOKHCIIOT C KACIOTaMM U 1ienodaMu. OCyllecTBIeHHE repe-
XOJI0B:

Ca — Ca0O — Ca3(P0O4)2 — Ca(OH)2

P — P205 — H3PO4

Cu — CuO — CuS04 — Cu(OH)2 — CuO — Cu

C2H50H — C2H4 — C2H4Br2

JlabGopaTopHble ONBITHI

ITonmyuyenue u CBOMCTBA YIIIEKUCIIOTO rasa.

CBoiicTBa COJISTHOM, CEpHOM (pa30aBICHHOWN) U YKCYCHOM KHCTIOT.

B3aumopeiicTBue ruipokcua HaTpus ¢ coisimu (cyibdarom meau (11) u xmopugom
aMMOHWUS).

PasnosxeHue ruapoxcuia Meau.

[Tonyuenue u ampoTepHbIC CBOWCTBA TUAPOKCHIA ATTFOMUHUSI.

ITonmyuyenue KeCTKON BOABI U U3YUYECHHUE €€ CBOWCTB.

YcTrpaneHue BpeMeHHOM U MTOCTOSSHHOM JKECTKOCTH.

Ilpakmuueckue 3anamus

IpakTuyeckoe 3ansaTue Ne 21 [TonydeHue XJI0poOBOAOPOIA U COISTHOM KMCIIOTBI, UX CBOMCTBA.
IIpakTnueckoe 3ansaTue Ne 22 [lonydyeHne aMMuaka, €ro CBOMCTBA.

2.12. XuMus 3JIeMEHTOB
s-Onemenmboi
Boaopoa. /[BoiicTBEHHOE MOJIOKEHHUE BOJOPOJIa B MEPUOAUYECKOM cucteme. M3oTomnbsl Bogopoaa.
Tsoxenast Boma. OKHUCIUTENbHBIE U BOCCTAHOBUTEJBHBIE CBOWMCTBA BOJIOPOJA, €r0 MOJYYEHHE U
npuMmeHeHue. Ponb Bomopoma B KMBOM M HexuBOW mnpupone. Boma. Ponb Boabsl  Kak
Cpe000pa3yIoIIero BEmecTBa KIeTKA. DKOJOTHIECKHIE aCTIEKThI BOJIOTIOIH30BaAHUSI.
duemenTbl IA-rpynnsl. [llenounsie metamipl. OOmas XxapakTepuCTHKA MIEIOYHBIX METAJIOB HA
OCHOBaHMM monoxeHus B Ilepuogudeckont cucreme snementros JI. M. MeHneneeBa u CTpOCHUS
atoMoB. [lomydenue, ¢usznyeckue M XMMHYECKHE CBOWCTBA IIEJIOYHBIX MeTauioB. KaTuoHsl
IEIOYHBIX METaNIOB KaK BayKHEHIIIass XuMHU4yecKkasi (popmMa uxX CylieCTBOBAHHUS, PETYIISITUBHAS PO
KaTUOHOB KalMsl M HAaTpus B KUBOW KieTKe. [IpuponHble COeNMHEHMs] HATpUs M Kalus, HX
3HauYEHHUE.
duemenTbl IIA-rpynnbl. OOmas XapakTepucTHKa MIETOYHO3EMETbHBIX METAUIOB M MariHusl Ha
OCHOBaHMM monoxeHus B llepuogudeckont cucreme snementoB JI. M. MeHneneeBa u CTpOCHUS
aTomoB. Kanbiuii, ero nmoiaydeHnue, puznueckre 1 XUMHUYECKHE CBOMCTBA. BaxHelme coeTMHeHUS
KaJbIUsl, X 3HaYeHHE U puMeHeHne. Kaapimii B mpupoe, ero Ouoaorudeckas poib.
p-Onemenmol
AmoMuHMA. XapakTepUCTHKA aJIlOMMHMSI HA OCHOBAaHUM I0JIOKeHUA B Ilepuoanueckoit cucreme
anemenToB JI. M. MenneneeBa u crtpoeHuss aroma. [lomyudenue, Qusnyueckne u XUMHYECKUE
CBOKCTBA aJlfOMUHHKS. BaxkHelIne COeIMHEHNS ATFOMUHUS, UX CBOMCTBA, 3HAUEHUE U IPUMEHCHHUE.
[IpupoHbIE COETUHEHUS ATTFOMUHUS.
Yraepoa u kpemHuii. O01mas xapakTepucTHKa Ha OCHOBAaHUM UX mosiokeHus B Ilepuonnueckoit
cucteme J[. . MenneneeBa m crtpoeHus aroma. [IpocTeie BemiecTBa, 0Opa30BaHHBIE ATHMH
anemeHTaMu. OKCHABI U TUIPOKCUABI YIJIEpoAa M KpeMHus. Baxueimme coiud yrojibHOW U
KpEeMHHEBOU Kncao0T. CHUIIMKaTHAs TPOMBIIUIEHHOCTb.
I'anorenpl. OO0mas xapakTepUCTHKA TaJIOTCHOB HA OCHOBaHMM MX MoJjoxeHus B Ilepmoauueckoii
cucrteme asneMentoB [[. M. MenneneeBa U CTpoeHHs aTOMOB. ['aJlor€Hbl — MPOCTHIE BEIIECTBA:
CTPOEHUE MOJIEKYJI, XUMUUYECKHE CBOMCTBA, MOJy4YECHHE U MpUMEHEHHE. BakHeillne coeTnHEeHUs



rajoreHoB, UX CBOMCTBA, 3HAY€HUWE M NMpUMEHeHHue. ['asioreHsl B mpupoje. buosnornueckas posb
raJIOT€HOB.

Xanbkorenbl. O0m1ast XapakKTepUCTHKA XaJIbKOIT€HOB HA OCHOBaHHUH UX MOJIO0XKEHUS B
IIepuonnueckoii cucreme snementoB Jl. M. MenneneeBa U CcTpoeHHsT aTOMOB. XaJIbKOT€Hbl —
pocThie BemecTBa. Amnorponus. CTpoeHrne MOJICKYJT allZIOTPOITHBIX MOAU(UKAITUN U UX CBOMCTBA.
[TonmyyeHue 1 MpUMEHEHUE KHCIOPOa U cepbl. XaJIbKOTeHBI B IPUPO/IE, X OMOJIOTHYECKAs POJIb.
JuemMeHTbl VA-rpynnbl. O0mias XapaKTepUCTHKA JJIEMEHTOB 3TOH TPYNIbI Ha OCHOBAaHWUU WX
nonoxenusa B Ilepmomgnueckoin cucreme snemeHtoB [I. 1. MeHneneeBa M CTPOEHHsS aTOMOB.
CtpoeHue MOJIGKYJIBI a30Ta W aUIOTPOMHBIX Moaudukamuit dochopa, ux Qusznueckue u
XUMUYECKUE CBOMCTBAa. BopoponHbie coeauHeHus 3ieMeHTOB VA-rpynmnbel. OKcuabl a3oTa u
dbochopa, coorBeTcTBytonme UM KUCHOTHL. Comm 3Tux KuciaoT. CBOWCTBA KHCIOPOIHBIX
coeanHeHUil azota W Qocdopa, UX 3HAUEHUE U TPUMEHEHHE. A30T U ¢ochop B MpHpOIE, UX
OunoJsoruuecKas pob.

JaemenThl IVA-rpynnbl. OOmias xapakTepucTUKa 3JIEMEHTOB 3TOW TIPYyNIbl HA OCHOBAHUHU HUX
nonoxxenusa B Ilepmogmueckoin cucteme snemeHToB JI. M. MeHneneeBa M CTpOEHUS aTOMOB.
VYraepon u ero amnorponus. CBoWCTBa aTIOTPOMHBIX MOAW(DUKALUI Yriiepoaa, UX 3HauCHHE U
npuMeHeHne. OKCUIbl U TUAPOKCUIBI YIJIEpoAa M KPEMHHs, MX XHMHYecKHe cBoiicTBa. Coau
YTOJILHOM W KPEMHHUEBBIX KHUCIIOT, MX 3HaueHuWe M mnpumeHeHue. [IpupongoobOpasyromas poib
yIJIepoa JUisl )KMBOUM M KPEMHUS ISl HE)KUBOU IPUPOJIBI.

d-Dnemenmoi

Ocobennoctu ctpoenus atoMoB d-3smemenTtoB (IB-VIIIB-rpynm). Menp, IMHK, XpowM,

’KeJe30, MapraHell Kak MpocThle BeIECTBa, UX (hU3MUecKre U XUMUYecKue cBoiicTBa. HaxoxaeHue
3TUX METAUIOB B MPHUPOJE, UX MoidydyeHue U 3HaueHue. CoenuHeHus d-3J€MEHTOB ¢ pa3IMuHbIMU
CTENEHSMH OKHCIIEHUS. XapaKTep OKCHUIOB U T'MJIPOKCHJIOB 3TUX 3JIEMEHTOB B 3aBHCHUMOCTH OT
CTENEHU OKHCIICHUs MeTajla.

JdeMoHcTpanuu

Komnekuuu mpocThix BemiecTs, 00pa30BaHHBIX 3JIEMEHTAMHU PA3IMYHBIX 3JIEKTPOHHBIX CEMEICTB.
Komiekuun MuHepanoB ¥ TOPHBIX MOPO/.

[Tomyuenune ammoTpOHBIX MOIU(UKAIIMN KHCIIOPOa, cephl, pocdopa.

XUMHUYECKHEe CBOMCTBA BOIOPO/Ia, KUCIOpOa, cepbl, (hocdopa, ranoreHos, yrieposa.

Oxcuasl cepsl, a30Ta, yriepoja, )Keae3a, Mapradia, Meiu ¢ pa3JInYHbIMU CTEIEHAMU

OKHCIICHHS, UX CBOMCTBA.

I'mppokcunsl cepol, Xpoma, MapraHua, kenes3a, Meid, aIlOMUHMS U [IMHKA, UX MOJTy-

YeHHE U XMMHUYECKHUE CBOICTBA.

JlaGopaTopHble ONBITHI

N3yueHne CBOMCTB NPOCTBIX BELIECTB U COCAUHEHUH S-3JIEMEHTOB.

N3ydeHue cBOMCTB MPOCTHIX BEUIECTB U COCTMHEHUM P-3JIEMEHTOB.

W3ydenue cBOMCTB MPOCTHIX BEIIECTB M COCTUHEHUN d-3JIEMEHTOB.

Ilpakmuueckue 3anamus

IIpakTnueckoe 3ansitne Ne 23 [lonydeHune rupoKCU0OB aFOMUHUS U LIMHKA; UCCIEAOBAHUE UX
CBOMCTB.

IIpakTuyeckoe 3ansiTue Ne 24 [lonydeHne W HCClIeIOBaHUE CBOMCTB OKCHJOB CEPBI, yIiepoja,

docdopa.

2.13. Xumu4 B ;KU3HH 001IIeCTBA

XuMus ¥ NpOU3BOACTBO. XUMHUUECKAs IPOMBILIJIEHHOCTh U XUMHUUYECKHE TeXHOJIOTUU. ChIpbe AJis
XUMHYECKOM MPOMBIIUJIEHHOCTH. Bojga B XUMHYECKONW MPOMBINUIEHHOCTH. OHEpPrus IJist
XUMHUYECKOTO MPOU3BOJACTBA. HayuHble NPUHUMIIBI XUMHUYECKOIO TMPOM3BOJACTBA. 3allUTa
OKpY’KarlIlled cpeAapl W OXpaHa Tpylda IOPU XHUMHYECKOM Mpou3BojacTBE. OCHOBHBIE CTaJANH
XUMHUYECKOTo Mpoun3BoicTBa. CpaBHEHHE MPOU3BOJICTBA aMMHAaKa U METaHOA.

XuMHS B CeJIbCKOM X03siiicTBe. XMMU3ALMS CEIbCKOr0 X035ICTBA U €€ HanpaBieHus. Pactenus u
M0YBa, MOYBCHHBII MOTJIOIMIAIOUINA KOMIUIEKC. Y10OpeHus M ux Kiaccupukanus. XUMHUYECKUE



CpeICTBa 3alIUThl pacTeHuid. OTpuLaTenbHble TOCAEACTBUS MPUMEHEHUSI ECTUIIMIOB U 6ophba ¢
HUMH. XUMH3aLHUS )KUBOTHOBOCTBA.

Xumusi ¥ 3KoJorus. XUMHYECKOE 3arps3HEHHE OKpYysKaromied cpenbl. Oxpana ruupocdepsl OT
XUMHYECKOTo 3arps3HeHus. OXpaHa MOYBBI OT XUMUYECKOro 3arpsi3HeHusi. Oxpana atMocdepsl OT
XUMHYeckoro 3arpssHenus. OxpanHa @uopsl u  dayHbl OT XUMHYECKOTO 3arpsi3HEHUS.
buorexHonorus u reHHast HH>)XEHepUs.

XHMHUS U MOBCeIHEBHAA KM3Hb 4yesioBeka. /lomamHss anteka. Moromye U YUCTAIINE CPEICTBA.
CpenctBa 60pb0OBI ¢ OBITOBBIMU HaceKOMBIMH. CpefcTBa JTMYHON TUTUEHBI U KOCMETUKH. XUMUS
nuia. MapKUpoBKM YMAaKOBOK MHILEBBIX M TUTHEHHUYECKUX MPOAYKTOB U YMEHUE HUX YWTaTh.
DKOJIOTHS KUIIMIIA. XUMUS U TEHETHUKA YEJIOBEKa.

JdemoHcTpauuu

Mopenu npou3BOACTBA CEPHOU KUCIOTHI M aMMHAaKa.

Komnnexkuust ynoOpeHuii u meCcTUIIUIOB.

OO0pa3ubl cpeAcTB OBITOBOM XMMUU U JIGKAPCTBEHHBIX MPENapaToB.

IIpakTuyeckue 3aHATHS

IIpakTnyeckoe 3ansaTue Ne 25 O3HaKOMIICHHE C KOJUIEKITEH YAOOPEHUN U TIECTUIIAIOB.

IIpakTuuyeckoe 3ansiTme Ne 26 O3HakomieHHe ¢ 0OOpa3laMu CpPEACTB OBITOBOM XHMHUU H

JIEKapCTBEHHBIX NIPENapaToB.



TEMATHYECKOE INTAHUPOBAHHUE

[Tpu peanuzanuu copepkanus 001Ee00pa3oBaTeNbHON YUeOHOW MUCIUIUIMHBI « XUMUS) B
npeaenax ocBoeHuss OIIOIT CIIO nHa 06a3e oCHOBHOTO 00mIero oOpa3oBaHHs C TOJyYECHUEM
cpeanero obmero oopazoBanus (IIITKPC) o6bem obpazoBarenbHoOi Harpy3ku ais npodeccun CIIO
43.01.09 TloBap, KOHAUTEP €CTECTBEHHOHAYYHOTO Mpoduiisa nmpodheCcCHOHATHPHOTO 00pa30BaHUs —

171 yac,
W3 HUX T10 B3aWMOJICHCTBUIO C TPETOaBaTeIeM, BKItOYas Ja0OpaTOPHBIE OIBITHI M MPAKTHUYECKUE
3aHgaTus, — 171 gac.

TemaTuveckuii nJjiaH o01meo0pa3oBaTeILHON Y4eOHOM TUCIUNINHbBI
«Xumus» s npodeccun 43.01.09 TloBap, KoHIUTED

O6nen ITo B3amMOAEHCTBHIO C
HawnmMeHoBaHuE pa3ieioB U TeM N perno/iaBaTeaeM
00pa3zoBaTenbHON
[IpakTrueckue
Harpysku Bcero
3aHATHS

BBenenune 2 2
Paznen 1. Opranunyeckasi xXuMust 79 79 23
1.1. [Ipenmet oprannyeckoit xumuu. Teopus 10 10 2
CTPOEHHUSI OPraHMYECKUX COSAMHEHUN
1.2 IlpenenbHbie yrieBOAOPOIbI 8 8 2
1.3.9TuneHoBble U TUEHOBBIEC YIIIEBOIOPOIbI 8 6 3
1.4.AuetuneHoBbl€ YIIIEBOAOPOIbI 4 4
1.5.Apomarnueckue yrieBog0po bl 4 4
1.6.IIpupoaHbIe UCTOYHUKH YTIIEBOIOPOIOB 4 4
1.7. 'mapokcuiibHbIE COETUHEHUS 8 6 3
1.8.Anpaeruanl 1 KETOHBI 6 6 2
1.9.Kap6oHOBbIE KHCIOTHI 5 3 2
1.10.Yrnesonasnl 6 6 2
1.11.AMHHEI, aMHHOKHCJIOTEI, OCIKU 6 6 2
1.12.A30TCcOn€epKalIre reTepolrKInIeCcKre 4 6
coenHeHUs1. HyKJI€MHOBBIE KUCITOTHI
1.13.buojsiornyeckn akTUBHBIE COCTMHEHHS 8 6 4
Paznen 2. O01masi 1 HeopraHuvyeckasi XUMHS 92 92 9
2.1. Xumus — HayKa O BEIIECTBAX 4 4 2
2.2. CtpoeHue aroMa 4 4
2.3. Ilepnonnyeckuii 3akoH u [lepuonnyeckas 8 8
cucteMa xuMudeckux sineMmenToB /.M. Menaeneena
2.4. CtpoeHue BeliecTra 8 8




2.5. [Tonumepsnl 4 4

2.6. JluciepcHble CUCTEMBI 2 2

2.7. XUMHUYECKHE PEAKIIUU 10 10

2.8 PacTBOpBI 8 8

2.9. OKUCIUTENBHO -BOCCTAHOBUTEIIBHBIE PEAKIIHH. 10 10

DJIEKTPOXUMHUYECKUE MPOLIECCHI

2.10. Knaccudukarnus Bemects. [IpocTeie 8 8

BEIIECTBA

2.11. OCHOBHBIE KJIaCChl HEOPTAHUYECKUX U 8 8 2

OPraHUYEeCKUX COCIAMHEHUI

2.12. Xumusi 371€eMEHTOB 10 10 2

2.13. Xumus B )KU3HU 00IIeCTBA 8 8 2

Hroro 171 171 32
Hroro 171 171 32

Nzydenne o0meoOpa3oBaTeIbHON yUeOHOW TUCIHUIUTMHBI «XUMUS) 3aBEPIIASTCS MOJBEICHUEM
uToroB B (opme auddepeHIMpoBaHHOTO 3a4yeTa B paMKaxX IPOMEKYTOUYHOW aTTeCTaIlluu
obyuatomuxcst B nporecce ocBoeHust OIIOIT CIIO ¢ moxy4yeHneMm cpemaHero oomero oopa3oBaHus

(IITIKPC).




XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEEHOI

JEATEJBHOCTHU OBYYAIOIIINXCA

Conep:xxanue 00y4eHust

XapakTepucTHKA OCHOBHBIX BH/I0B J1eSITeJIbHOCTH 00y4aloIuXxcsi
(Ha ypoBHe y4eOHBbIX 1elCTBHI)

Baxkueiinmue
XHMHYECKHe
MOHATHSA

YMeThb AaBath ONpeeIeHUe U ONIEPUPOBATH CIEAYIOIIUMU
XMMHUYECKIMH TIOHSATHSMH: BEIECTBO, XUMHUUCCKHH HJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHAS U MOJIEKYJISIpHAsi MacChl, MOH,
aJUTOTPOMHSL, H30TOIBI, XUMUYECKas! CBSA3b, 3JICKTPOOTPHULIATEIBHOCTD,
BaJICHTHOCTh, CTETNIEHb OKHCIICHUS, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIN 00BEM Ta3000pa3HbBIX BELIECTB, BEMIECTBA MOJIEKYJISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHHUSI, PACTBOPBI, SJIEKTPOJIUT U
HE3JIEKTPOJIUT, DIICKTPOIUTHIECKAs! IUCCOLUANNS, OKHCIUTENb 1
BOCCTAHOBUTEJIb, OKHCIICHHE U BOCCTAHOBJIEHUE, TETIOBOM 3(pdekT
pEaKIuy, CKOPOCTh XUMHUYECKOI peaklny, KaTali3, XHMHIECKOe
paBHOBECHE, YIIIEPOAHBIIN CKeleT, (yHKIMOHAIbHAS IPYTINa,
u3zomepus,

TOMOJIOTHUSI

OcHOBHBIE 3aKOHBI
XUMHUHU

DopMyJIMPOBATH 3aKOHBI COXPAHEHUSI MACChI BEIIECTB U MOCTOSIHCTBA
COCTaBa BEIIECTB.

VYcranaBnuBaTh NPUYMHHO-CIIEACTBEHHBIE CBA3U MEXKTY COAEPKaHUEM
ATUX 3aKOHOB U HAIMMCAHUEM XUMHUYECKUX POPMYI U YpaBHEHHIA.
YcranaBnuBaTh ABOJTIOIMOHHYIO CYITHOCTh MEHIEIECEBCKON U
COBpEMEHHOU (POPMYITUPOBOK MepruoanIECKOro 3aKkoHa JI. U.
Meunneneesna.

OOBACHATH (PU3UYECKHI CMBICII CUMBOJIMKH MEPHOANMYECKON
Ta0auIEl XUMUYeckux dnemMeHToB /. M. MenaeneeBa (HoMmepoB
3JIeMEHTa, epUoa, TPYIIbl) U YCTAHABIUBATH TPUUUHHO-
CJICZICTBEHHBIE CBSI3U MEKIy CTPOCHHUEM aTOMa ¥ 3aKOHOMEPHOCTAMM
W3MEHEHHUS CBOMCTB 2JIEMEHTOB U 00Pa30BAaHHBIX UMU BEIICCTB B
MepUoJia X1 Ipymnmax.

XapakTepu30BaTh JIEMEHTHI MAITBIX U OOJBIINX MIEPHOIOB IO X
nojoxxeHuto B Ilepuonnueckoii cucrteme /. 1. Menpaeneena

OcHoBHbIE TeOopuH
XHMHUH

VYcranaBnuBaTh 3aBUCUMOCTH CBOMCTB XUMUUYECKHUX BEILIECTB OT
CTPOEHHS aTOMOB 00Pa3yIOIIUX UX XUMUYECKUX IIEMEHTOB.
XapakTepru30BaTh BAKHEHUIIINUX TUIIOB XUMUYECKHUX CBA3EH U
OTHOCHUTEIBHOCTH 3TOW TUITOJIOTHH.

OOBSCHATH 3aBUCIMOCTH CBOWCTB BEIIECTB OT MX COCTAaBa U CTPOCHHUS
KPUCTAIUIMYECKUX PEIIETOK.

DopMyIHPOBATH OCHOBHBIE MOJOXKEHUS TEOPUHU ANEKTPOIUTUUECKON
JTMCCOLMAIMU U XapaKTEPU30BaTh B CBETE ITOM TEOPUH CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHECHU.

@opMyIMpPOBATH OCHOBHBIE MOJOKEHUS TEOPUU XUMHYECKOTO
CTPOEHHUSI OPTaHMYECKUX COCAMHEHUMN U XapaKTepru30BaTh B CBETE
STOM TEOPUHU CBOWCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COCAUHECHUI

BaxkHelllIne BellecTBa
U MaTepuaJibl

XapakTepu3oBaTh COCTAB, CTPOCHUS, CBOMCTBA, IIOJIy4YCHUE U
npuMeHeHne BakHermmx MetawioB (IA u I1 A rpynm, anroMuHus,
’KeJie3a U HEeKOTOPbIX d-3JIEMEHTOB) U MX COEAMHEHUI.
XapakTepu3oBaTh COCTAB, CTPOCHUE, CBOMCTBA, OJYUYEHHUE U
npuMeHeHne BaxHeimux Hemeramwion (VIII A, VIIA, VIA rpynm, a
TaKke azota u Gocdopa, yriaepoaa u KpeMHUs, BOAOPOIA) U UX
COCIMHECHUM.

XapakTepu30BaTh COCTAB, CTPOCHUE, CBOMCTBA, NOJIYUYEHHUE U




MPUMEHEHNE BaKHEHMIIINX KJIaCCOB YTJIEBOJOPOIOB (JIKaHOB,
[IUKIJIOAJIKAHOB, AJIKCHOB, AIKWHOB, aPEHOB) U UX HanOoIee
3HAYUMBIXB HapOAHOXO3SICTBEHHOM IIaHE MPEICTaBUTENEH.
AHAaJOTUYHO XapaKTEePHU30BaTh BAKHEHIIINX MPEICTAaBUTENCH APYTUX
KJIACCOB OPTraHMYECKUX COEIMHEHUI: METaHOIa U ATAHOJA, CIIOKHBIX
3(UPOB, KUPOB, MBLI, ATHACTHI0B ((POPMAIBIECTHIOB U
areTanbAeTn/1a), KETOHOB (aleToHa), KapOOHOBBIX KUCIOT (YKCYCHOM
KHUCIIOTHI, PEACTABUTENCH IPYTUX KIACCOB KUCIIOT), MOHOCaXapHI0B
(TITI0KO03BI), TUCAXapuIOB (caxapo3bl), MOIMcaxapua0B (Kpaxmana u
LIEJUTIOJIO03bI),

aHWINHA, aMUHOKHCIIOT, OEITKOB, HICKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH, KayYyKOB, IJIACTMACC

XUMHYEeCKHH A3BIK
M CUMBOJIMKA

Hcnonw3oBarh B yueOHOM U MPOPECCUOHATHHOM JEATETLHOCTH
XUMHUYCCKUC TCPMUHBI 1 CUMBOJIUKY.

Hcnonb30BaTh Ha3BaHUE N3YYEHHBIX BELIECTB 110 TPUBHAIBLHOU HUITH
MEXIyHApOAHONH HOMEHKIIAType U OTPaKaTh COCTAB ATHX COCTUHEHUIN
C MIOMOILII0O XUMUYECKHUX (OPMYIL.

OTtpaxaTh XUMHUYECKHUE MPOLIECCHI C TOMOILIBIO YPaBHEHUN
XUMHYECKUX PEaKIui

XuMHYeCcKHe peakunu

OOBACHATH CYITHOCTh XMMHUYECKHX Mpouecco. Kimaccuduimponarsb
XMMUYECKHE PEAKLIUU 110 Pa3IMYHbIM IPU3HAKAaM: YUCILYy U COCTaBY
MPOAYKTOB U PEAareHTOB, TEIJIOBOMY (P QeKTy, HallpaBIeHHIO, (hase,
HAJINYMIO KaTalu3aTopa, U3MEHEHUIO CTENCHEH OKHCICHUS
3JIEMEHTOB, 00pa3yIOIIUX BEIIECTBA.

VYcraHaBnMBaTh NPU3HAKK OOIIETO M Pa3IMYHOIO B THIIOJIOTUU
peaKuurii 111 HEOPraHUYECKON U OPraHUYECKON XUMUH.
Knaccugunuposats BelecTBa U MPOLECCHI ¢ TOYKU 3PEHUS
OKHCIICHUS-BOcCTaHOBICHHUSA. COCTaBIATh ypaBHEHUS PEAKLUH C
MIOMOILBIO METO/A IEKTPOHHOIO OajaHca.

OOBACHATH 3aBUCHUMOCTh CKOPOCTH XUMHUECKOW Peakluu 1
MOJIOKEHMSI XMMUYECKOT'0 PABHOBECHUS OT Pa3IMUYHBIX (PAKTOPOB

XumMuyeckuit BBINOMHATE XMMUYECKUI YKCIIEPUMEHT B IIOJTHOM COOTBETCTBUH C
IKCIIEPUMEHT IpaBUIaMU OE30IIaCHOCTH.
Habntonate, pUKCHpOBAaTh M OMHUCHIBATH PE3YJILTATHI POBEICHHOTO
JKCIIEPUMEHTA
Xumunueckast [TpoBOANTH CaMOCTOSITENBHBIN MOUCK XUMUYECKON HH(pOpMAIHH ¢
HHpopManus UCIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB (Hay4HO-IIOMYJISIPHBIX

W3JIaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTEepHETA).
Hcrnonp30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH TSl 00pabOTKH

U TIepeayi XUMHYECKON HHPOPMAIUH U €€ TIPEICTABICHUS B
pasIMyHBIX (hopmax

Pacuersl mo
XMMHYECKHM
dbopmynam

U YPABHEHHUSAM

VYcranaBnuBaTh 3aBUCUMOCTh MEK1y KQUECTBEHHOUN 1
KOJMYECTBEHHOW CTOPOHAMH XUMHUYECKHX O0BEKTOB H MPOIIECCOB.
Pemate pacuerHble 3a/1aun IO XUMHYECKUM (HOpMYyJIaM U YpPaBHCHHUSIM

IIpoduabHoe u
npo¢ecCHOHATbLHO
3HAYNMoe
cojepKaHue

OOBACHATD XMMHUECKUE SIBJICHMUS, IPOUCXOISAIINE B IPUPOJE, OBITY U
Ha MPOU3BOJICTBE.

OmnpenensiTb BO3MOKHOCTH MPOTEKaHUSI XUMUYECKUX MTPEBPALICHHI B
Pa3JINIHBIX YCIIOBUAX.

CobmoiaTh mpaBuia SKOJIOTMYECKU IPaMOTHOIO MOBE/ICHHUS B
OKpY>Karollen cpere.

OrneHuBaTh BIMSIHUE XMMHUECKOTO 3arpsA3HEHHs OKpPY Kalolel cpebl




Ha OPraHU3M YeJIOBEKa U APYTHE )KUBBIC OPTaHNU3MBI.

Cobronats npaBmiia 6€30MacCHOTO 0OpaIleHus ¢ TOPIOYUMH U
TOKCHYHBIMH BELIECTBAMH, Ta0OPaTOPHBIM 000PYI0BAaHHEM.
[ToaroraBnuBaTh PacTBOPOB 3a/laHHON KOHILIEHTPAIMH B OBITY U Ha
IIPOM3BOJICTBE.

Kputnuecku olieHHBaTh JOCTOBEPHOCTh XMMHUYECKON HH(pOpMaIu,
NOCTYHAIONIeH U3 pa3HbIX HICTOYHUKOB




Y4eOHo0- MeTOAUYECKOE U MATEPHATIbHO- TEXHUYECKOe o0ecreyeHne
TPEBOBAHUSA K MATEPUAJIBHO-TEXHUYECKOMY OBECIIEYEHUIO
Peanuzarust yueOHOM AuCHUIIIMHBI TpeOyeT Hamuuusi ydeOHoro kabunera xumuu. OOOpyIOBaHUS

y4eOHOro KabuHeTa:
* MHOTO()YHKITMOHAILHBIM KOMITJIEKC TPETo1aBaTes;
JI0CKa KJIaccHast

CTOJI TIPENo1aBaTels
CTOJI YYEHUYECKUW JIBYXMECTHBII
CTYyJl YYEHHUYECKUI

mkad 171 XpaHeHus y4eOHBIX TTOCOOUH

* HaTypaJlbHble OOBEKTBI, MOJAEIH, NMPUOOPbl U HAOOPHI AN MOCTAHOBKHU JEMOHCTPALlMOHHOTO M
YYEHHUYECKOT'O IKCIIEPUMEHTA;

* [Ie4YaTHBIE ¥ SKPAHHO-3BYKOBBIE CPEACTBA O0YUECHMS,;

* CpPEICTBA HOBBIX HH(OPMALIMOHHBIX TEXHOJIOTHIA;

* pCaKTUBHI,

* IEPEYHU OCHOBHOM M JOTIOJHUTEIBHON YUeOHOM TUTepaTyphl;

* BCIIOMOTATENIbHOE 000PYI0BaHNE M UHCTPYKIIUH;

* OuOIMOTEUHBIN HOHI.

Texnuueckue cpenctBa OOydeHMs: MyJIbTUMEIUHHAs CHUCTEMa, MPOEKTOP, IOJIOTHO, KOMIIBIOTEP
(xabunetr TCO).

Nudopmanmonnoe odecrieueHue o0ydeHUsI:

[lepeuenp yueOHbIX u3aHul, UHTEpHET-peCypCOB, JOMOIHUTEIBHON JTUTEPATYPHI.

B mpomecce ocBoeHus mporpammbl y4eOHOW MUCHMIUIMHBI «XHUMHS» CTYIJCHTBI  HMMEIOT
BO3MOKHOCTh JIOCTYIA K 3JIEKTPOHHBIM Y4eOHBIM MaTepuanaM IO XUMUH, UMEIOIINECS] B CBOOOIHOM
noctyne B cucteme MHTepHeT, (371eKTPOHHBIE KHUTH, IPAKTUKYMBbI, TECTHI).



Jluteparypa

Jlna cmyoenmoes

INa6puensu O.C., OctpoymoB U.I'. Xumusi: yaeOHUK 711 CTYACHTOB MPOGeCCHOHATBHBIX
o0pa3zoBaTeNbHBIX OpraHU3aluii, ocBauBaIuX npodeccuu u crenuansHoct CI1I0. — M., 2017

IMa6puensu O.C., OctpoymoB N.I'. Xumust ais npodeccuii U CrenuaaibHOCTEH €CTECTBEHHO-
HAYYHOTO MpoQuis: y4eOHHUK sl CTYIEHTOB MPO(eCcCHOHATBHBIX 00pa30BaTeNbHBIX OpraHU3alui,
ocBauBawmux npodeccuu u cneruaibHocta CI10. — M., 2017

I'abpuensn O.C. u ap. Xumus. [Ipaktukym: yue0. mocobue /i CTYACHTOB
npodeccnoHanbHBIX 00pa30BaTENbHBIX OPraHU3allHii, OCBAaUBAIOUINX MTPO(ECCUH U CIIEUaTbHOCTH
CIIO. -M., 2017

INa6puensu O.C.u ap. Xumus: mocodue it moaroroBku Kk EI'J: yue6. mocobue aiis cTyAeHTOB
npodeccnoHabHBIX 00pa30BaTENbHBIX OPTaHU3AIIH, OCBAUBAIOIINX MTPO(ECCUH H CIICIIUATHBHOCTH
CIIO. - M., 2017

I'abpuensn O.C., JIpicoBa I'.I'. Xumusi. TecTsl, 3a1aun ¥ ynpaxHeHus: y4ue0. mocodue s
CTYJICHTOB MPO¢eCCHOHANTBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMN, OCBAUBAIOIINX MPOPECCUU U
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