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m [IOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma mo xumuu 11 kiaccel yriy0aeHHbIH ypoBeHb Ha 2023-2024
yueOHbIi rox  pa3paboTaHa B cooTBeTCTBUU ¢ DenepaibHbIM TOCYAAPCTBEHHBIM
CTaHJAApPTOM OCHOBHOI'O OO0IEero o00pa3oBaHMs, C Y4E€TOM NPUMEPHONM OCHOBHOM
o0pa3zoBaTeNbHON  MpOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs, MPOTPAMMBbI
OCHOBHOI0 00111eT0 00pa3oBaHusi o xumuu aBTopoB Epemuna B. B., Ky3pmenko H.
E., Tepenuna B. U., JIpoznoBa A. A., Jlynuna B. B.. YueOHuku naHHOW IWHUU
NPOLUIA JKCHEPTU3y, BKIIOUEHHI B DenepanbHbIl MepeyeHb U 00eCredynBarOT
OCBOEHHE O00pa30BaTEIbHONW MPOrpaMMBI CpeAHEero oOmero oOpa3oBaHUS Ha
yrayonenHoMm ypoBHe. ConepikaHue OOyYeHHS pPEali30BaHO B YUYCOHMKAX XHMHH,
BBITYIIEHHBIX M3aTenbcTBOM «lpoda»: Epemun B. B., Ky3emenko H. E., [Ipo3nos
A. A., Jlyaun B. B. Xumus. Yrinyonennsiii ypoBenb. 10-11 knacc.

m OBIIIAA XAPAKTEPUCTUKA YUEBHOI'O ITIPEAMETA «XUMUS»

1. Bknag yuyeOHOro npenMera «XuMus» B TIOCTHKEHHUE LIeJIel CPEeTHET0 OOILEro
o0Opa3oBaHUs

Cpennee obmiee 00Opa3oBaHME — TPEThs, 3AKIIOUUTENbHASI CTYIEHb OOIIETO
oOpazoBanus. OAHOM M3 BaKHEHIIMX 3aJay 3TOrO JTama SBISETCS IOATOTOBKA
ydalmuxcs K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOpDY JKM3HEHHOIO U
npo(eCCUOHATBHOTO MYyTH. YYaluecs AOJKHbI HAYYUThCSl CAMOCTOSITENIbHO CTaBUTh
LEeJU ¥ ONPENENsITh MYyTH UX JOCTHXKEHHUS, UCIOJIb30BaTh MPUOOPETEHHBIN B ILIKOJE
OTIBIT JIEATETHHOCTH B peabHOM KU3HH, 32 paMKaMu y4eOHOTO TpoIiecca.

I'maBHbIE 1IEM CpeAHETO 00111eT0 00pa30BaHUS

1. ®opmupoBaHuE IEIOCTHOTO TPEJACTABICHUS O MHpPE, OCHOBAHHOTO Ha
MpUOOPETEHHBIX 3HAHUSX, YMEHUSAX U CIIOCO0AX AESTEIbHOCTH.

2. [IpuobpeTeHue onbiTa Pa3HOOOPA3HOMN NESITEIBLHOCTH, OINbITA TO3HAHUS U
CaMOMO3HaHUS.
3. IToaroroBka K OCYIIECTBICHUIO OCO3HAHHOTO BBIOOpA WHAWBUIYaTbHOMN

o0Opa3oBaTenbHOM WK MPOPECCHOHATILHON TPACKTOPHH.

Bonbimoii BKkIag B JOCTHKEHHE TIIABHBIX IeJIel cpeaHero oliero oopa3oBaHus
BHOCHUT U3YYCHHE XUMHUHU, KOTOPOE MPU3BAHO OOECIICUUTH:

* popMupoBaHUME  CHUCTEMBl  XHMHYECKMX  3HAHUH  KaK  KOMIIOHEHTa
€CTECTBEHHOHAYYHON KapTUHBI MUPA;

* pa3BUTHE JIMYHOCTH OOYYAIOIIMXCS, WX WHTEJUICKTYyaJlbHOE W HPABCTBEHHOE
COBEpIIIEHCTBOBaHUE, (OPMUPOBAHHE Yy HUX TYMAHUCTHYECKMX OTHOIICHUH W
HKOJIOTUYECKHU LEJIECO00PA3HOTO OBEACHHUS B OBITY U TPYIOBOM AESITEIbHOCTH;

*BBIpAaOOTKY Yy OOy4Yaroluxcsi IMOHUMaHUs OOIIECTBEHHOM MOTPEOHOCTH B
Pa3BUTHH XUMHH, a Takke (QOPMUPOBAHHUE y HHUX OTHOIICHHWS K XUMHH Kak
BO3MOKHOM 001aCTH Oy IyIIel MPaKTUYECKON JesATeIbHOCTH;

* popmupoBanue  ymeHuid  Oe3omacHoro  oOpalieHHss C  BEIIeCTBaMH,
WCIIOJb3YEeMbIMU B TOBCETHEBHOM KU3HH.

Ilenn n3ydyeHUss XUMUHU B CPETHEN IIKOJIE



1. dopMupoBaHUE YMEHHUS BHJIETh M IMOHUMATh IIEHHOCTh OOpa3oBaHUS,
3HAYUMOCTh XMUMHUYECKOTO 3HAaHMS I KaXJOr0 4YeJOBEKa, HE3aBUCUMO OT €ro
npodeccuoHanbHOM NESITeIbHOCTH.

2. dopMUpOBaHUE YMEHHUS pas3inyaTh (PaKThl U OIEHKH, CpPAaBHUBATh
OIICHOYHBIE BBIBOJIbI, BUJETh UX CBA3b C KPUTEPUSIMHU OLICHOK U CBS3b KPUTEPUEB C
OTNpeeIeHHOM CUCTEMOM 1IEeHHOCTE!, (GOopMyIupoBaTh U 00OOCHOBBIBATH COOCTBEHHYIO
MO3ULIUIO.

3. DopMHUpPOBAHUE LEIOCTHOTO MPEACTABICHUS O MHUPE U POJU XMMHUHU B
CO37JaHUU COBPEMEHHON €CTECTBCHHOHAYYHOW KApTHHBI MHPA; YMEHHUS OOBSICHATH
OOBEKTHI M TMPOIECCHl OKPYKAOUIEH JEHCTBUTEIBHOCTH (MPUPOIHOM, COLMAIBHOM,
KYJbTYPHOU, TEXHUYECKON CPE/Ibl), UCIIONB3YS JJISl ATOTO XUMUYECKUE 3HAHUSL.

4, [IpuobpeTeHue onbiTa pa3HOOOPA3HOMN NESITEIBLHOCTH, OINbITA TO3HAHUS U
CaMOIMO3HAHUS, KIFOYEBBIX HABBIKOB, HMMEIONIMX YHHUBEPCAIBHOE 3HAYCHHE IS
Pa3IUYHBIX BHUJIOB JICSITEIILHOCTH (HABBIKOB PEIICHUS MPOOJIeM, MPUHSTHS PEIICHUM,
MOKCKa, aHajIn3a U 00pabOTKU MHQPOPMAILIMU, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB
U3MEpPEHU, HaBBIKOB COTPYJHHMYECTBA, HABBIKOB O€30MacHOr0 OOpalleHUus ¢
BEIIECTBAMHU B IIOBCEIHEBHOW KU3HH).

2. OcobeHHocTr coepxkaHusi 00y4eHHUs] XUMHUH B CpPETHEN IITKOJIE

B cucreme cpemgnero oOmiero oOpa3oBaHMs XHMHUIO OTHOCST K MPEAMETHOU
obnactu «EctecTtBeHHble Hayku». OCOOEGHHOCTH coOjepKaHHus OOy4YeHHS XUMHUU B
cpeaHel 1Koje oOyCIOBIEHBI CHEUU(PUKON XMMHHM KaK HAyKH W IOCTaBJICHHBIMU
3a1a4aMH.

OCHOBHBIMM TIPOOJIEMAMH XUMUU SIBJISTFOTCS:

— M3y4YEHUE COCTaBa U CTPOCHUS BEIIECTB, 3aBUCHUMOCTH WX CBOWMCTB OT
CTPOEHHUS;

— MOJyYEHUE BEUIECTB C 3aJaHHBIMU CBOWCTBAMU;

— UCCIIEIOBAHUE 3aKOHOMEPHOCTEM XMMHMYECKUX pPEaKUud U IyTer
YIPABJICHUS] UMU B TEJSAX TOTyUYeHUs] HEOOXOIUMBIX YEJIOBEKY BEIIECTB, MATEPHAJIOB,
SHEPIHUH.

I[Toatomy B mnporpamMMe IO XMMHMM HallUId  OTPAXXEHUE  OCHOBHBIC
COAEPKATEIIbHBIE JIUHUH:

— «BEILIECTBO» — 3HAHUS O COCTABE U CTPOCHUM BELIECTB, UX BAKHEHILINX
bu3HUEeCKNX U XUMUYECKUX CBOMCTBAX, OMOJIOTHYECKOM JICHCTBHH,

—  «XUMHYECKash peakius» — 3HaHUS 00 YCIOBUSX, B KOTOPBIX
MPOSIBIISIFOTCS. XUMUYECKHE CBOMCTBA BEIIECTB, CIIOCO0AX YIPABICHUS XUMHYECKUMHU
IIPOLIECCAMHY;

— CIIPUMEHEHUE BEUIECTBY» — 3HAHUA U OMBIT MPAKTUYECKOU JAEATEIHBHOCTH
C BEIIECTBaMM, KOTOpbIe HauOoyiee 4acTo YMOTPeOJsAIOTCS B MOBCEIHEBHOM KU3HH,
HIMPOKO UCTIOJIB3YIOTCS B MTPOMBIIIJIEHHOCTH, CEJIbCKOM XO3SIMCTBE, HA TPAHCIIOPTE;

— «SI3BIK XUMHUW» — CHCTEMa BAKHEWIINX MOHATHUM XMMHHU U TEPMHUHOB, B
KOTOPBIX OHH OIMUCBHIBAKOTCS, HOMEHKJIATYpa HEOPraHWYECKUX W OPraHUYECKHUX
BEIIIECTB, T. €. UX Ha3BaHUS (B TOM YWCJIE W TPUBUAIBHBIC), XUMUYECKHE (OPMYIIBI U
YpaBHEHUS, a TAKXKE MpaBuja MmepeBoaa HHGHOPMAIMHU C POJTHOTO WIIA PYCCKOTO SI3bIKa
Ha SI3BIK XUMUU U 00paTHO.



B pesynbrare u3yueHusi ydueOHOro mnpeamera «XHMHsD BBITYCKHUK CpeIHEN
IIKOJIBI OCBOMT COJEPKaHHE, CIOCOOCTBYIONIEE (POPMUPOBAHUIO T1O3HABATEIHHOM,
HPABCTBCHHOM W ACTETHUYECKOM KYJIbTYPhl. YYallMHCS OBJAIECET CHUCTEMOU
XUMHAYECKUX 3HAHUWA — TIOHATHUSIMHU, 3aKOHAMH, TEOPUSMH U S3BIKOM HAyKU Kak
KOMIIOHEHTaMU €CTECTBEHHOHAYYHOM KapTUHbI MHpa. Bce 3TO MO03BOJIUT emy
chopMHUpOBaTh HA OCHOBE CHUCTEMBI IMOJTYYEHHBIX 3HAHWN HAYYHOE MHUPOBO33PEHUE
Kak (yHJIaMEHT [IEHHOCTHOTO, HPABCTBEHHOTO OTHOIIEHUS K MPUPOJIE, OKPYKAIOIIEMY
MHpPY, CBOEM KU3HU U 3I0POBBIO, OCO3HATH POJIb XMMUYECKOW HAyKH B IIO3HAHUU U
peoOpa30BaHUM OKPYKAIOIIEr0 MHUpPA, BBIPA0OTATh OTHOLIEHHE K XHMHH Kak
BO3MOKHOU 001acTu Oyaynieil CoOOCTBEHHOW MPAKTUYECKOM A TENbHOCTH.

YcBoeHue conepkaHusl y4eOHOro npeaMera «XHMHs» OOECHEUUT BBITYCKHUKY
BO3MOKHOCTb COBEPIICHCTBOBATH M PA3BUBATH I103HABATEJIBHBIE BO3MOXKHOCTH,
yMEHUE YIIPaBJIATh COOCTBEHHOU IIO3HABATEIbHON NEATEIbHOCTBIO;
UHTEIUIEKTyaJbHble M  PEQIEKCUBHBIE CIOCOOHOCTH; MPHUMEHSTb OCHOBHBIE
UHTEIUIEKTYaJbHbIE OINEpali, Takue KakK (OpMYyJIMpOBaHUE THUIIOTE3, aHaJIU3 MU
CHUHTE3, CpaBHEHUE, O0000IIeHHe, CUCTeMaTU3alusi, BbIABICHUE MPUYUMHHO-
CJIICACTBEHHBIX CBA3EH Ul W3Yy4YCHUs CBOWCTB BELIECTB U XUMUYECKUX PEaAKLUU;
UCIOJb30BaTh Pa3-JUYHbIE MCTOUYHUKH JUI IMOJIYYEHHUS XUMHUYECKOH HH(OpMaINH;
CaMOCTOSITENIbHO ~ IUIAaHUPOBaTh U OPraHM30BBIBATh  YYEOHO-TIO3HABATEIIbHYIO
NEATEIIbHOCTD; pa3BUBaTh UCCIIE0BATEIIbCKUE, KOMMYHUKATHBHBIE 17§
MH()OpMaAIMOHHBIE YMEHUS.

OcCOOEHHOCTH CTPYKTYpbl M JIOTMKM MOCTPOCHMSI Kypca XHMHMHM HalIM CBOE
OTpak€HUE B YUEOHUKAX JIMHUH, KOTOPHIE OTIMYAIOTCS OT aHAJIOTHYHBIX COYETAaHUEM
HAay4YHOM CTPOTOCTH M3JIOKEHHSI W IIMPOKOM HANpPABICHHOCTBIO HAa NPUMEHEHHE
XUMUYECKUX 3HAHUW B MOBCEAHEBHOM JKM3HU M B KU3HU oOmiecTBa. B yueOHMKax
pean3yeTcsi CUCTEMHO-IEATENbHOCTHBIM NOAX0, Jexamuii B ocHoe OI'OC. Dtot
IOJIXOJ] OpPUEHTHUPOBAH HA  KOHKPETHbIE  pe3yiabTaThl  00pa3oBaHus, Kak
CUCTEMOOOpa3yIoIMii KOMIIOHEHT CTaHAapTa, IIe pa3BUTHE JUYHOCTH yYallerocs Ha
OCHOBE YCBOCHHSI YHUBEPCAJIBHBIX YUEOHBIX ACHCTBUM, MO3HAHUA U OCBOCHMSI MHpa
COCTaBJISIET 11€JIb U OCHOBHOMW pe3yJIbTaT 00pa30BaHus.

N3yuenne xumuu B 10 u 11 kimaccax moctpoeHo no JimHeWHou cxeme. B 10
KJIaCCE M3JIaraeTcsi MaTeprall OpraHnYeCcKor XUMHH, a B 11 kiacce — Heoprannyeckas
XUMHsI, o0mias XuMusi, XumMuueckas texHosorus. Ilocnennue rinaBbl yyeOHuka 11
KJIacca 3HAKOMAT IIKOJIBHUKOB C IPUMEHEHHEM XMMHH B OKPYKAIOUIEH JKM3HU U HA
ci1y>k0e 00IIIeCTRY.

CucreMaTtnueckuil Kypc opraHuyeckol xumuu B 10 Kiacce mpeaBapsieT paszel,
HanpaBJeHHbI Ha O00OOIIEHHE W IOBTOPEHHUE IMOJYYEHHBIX B OCHOBHOM IIKOJIE
3HaHUU. B HeM Takke MarTcCs T€ CBEACHHUS U3 OOIeH MU HEOPraHWMYECKON XHUMMHH,
KOTOpbIE HEOOXOAMMBI MJIi M3YyYEHHUS OpPraHMYEeCKOM XHMHUH, HO HE BOLUIM B
[porpaMMy OCHOBHOM MIKOJBbL. Kypc OpraHmyeckoil XMMUH MOCTPOEH TPAAULIMOHHO.
OH HauyuHaeTcs C OCHOBHBIX MOHATHA OPraHUYECKOM XHWMHH, 3aTEM H3JIaraeTcs
CTPYKTypHAasi TEOpUsl OPraHUYECKUX COCOUHEHHM, PACCMATPUBAECTCSA UX JIEKTPOHHOE
crpoenue. lloTom w3ydaroTCcs BaKHEWIIME KIIACCHI OPraHMYECKHUX COECAVHEHUN:
YIJIEBOJOPOABI, KHUCIOPOACOAEPIKAINE COCIMHEHUSA, a30T- U CEepOCOJEpIKalue
coenrHEeHHs. CUCTEMaTUYECKOE U3JI0KEHHE CTPOEHUS W CBOMCTB OPraHUYECKHX



COCIMHECHWI TIO3BOJISIET TIEPEUTH K OWOJOTHYECKM aKTHBHBIM BEIIECTBAM —
yriaeBoAaM, >KUpaM, OellkaM U HYKJIEHMHOBBIM KHUCJIOTaM. 3aKaHYMBaeTCSd Kypce
OpraHUYeCcKO XUMHUHU paccKa3oM O TOJMMEpax U UX HCIOJIb30BAaHUU B OBITY U B
TE€XHUKE.

Marepuan no HeopraHumdyeckod xumuu B 11 kiacce m3ywaercs B cleqyrouien
nocienoBatenbHOCTH. (CHayanma  pacCMOTPEHBI  JJIEMEHTBI-HEMETAIUIbI,  3aTEM
AJEMEHTBI-METAJUIbl.  M3ydyeHHe  BJIEMEHTOB-METAUIOB  MPEABApPSAET  pasfed,
CHUCTEMATU3HUPYIONTUH OOIIHE CBONCTBA METAJIJIOB — JICMEHTOB M MPOCTHIX BEIIECTB,
a TAaK)K€ PACCKa3bIBAIOIIMK O cruiaBax. PaccMoTpeHne oOnieil XMuMUM HaYMHAETCS CO
CTPOEHHUS aTOMa U XUMHUYECKOW CBsSI3W. Ha OCHOBE IMOIYyYEHHBIX 3HAHWM MIKOJIbHUKHU
3HAKOMSATCSI CO CTPOCHUEM BEIIECTBA, U3YYAOT PA3IMYHbIE BUIAbl XUMUYECKOU CBSI3H,
BKJIFOYasi MEXMOJIEKYJISIPHBIE, U OCHOBHBIE TUIBI KPUCTATUTMYECKUX PEMIETOK MPOCTHIX
BEIIECTB M HMOHHBIX COCIAMHEHHI. 3aTeM CIEAyEeT MaTepual, PacCKa3bIBAIOIIHNM O
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUUYECKUX PEaKLMil. 31ECh COUETAIOTCS CBEJICHHUS U3
XMMHUYECKOM TEPMOJWHAMUKA M XUMHUYECKOW KHUHETUKH, ITO3BOJISIOLIME TOHSATH,
no4eMy M Kak [POTEKalT XuMuuyeckue peakuuu. Crnepymoomass Tema Kypca
WUTIOCTPUPYET NMPUMEHEHUE NOJYUYCHHBIX 3HAHUM O 3aKOHOMEPHOCTAX NPOTEKAHUS
XUMHYECKUX pEaKUUi Ha NpakTUKe. Peub HUIIET O pa3IMyHbIX THUNAX XHUMUYECKUX
npousBoAcTB. OOcyxmas oOume NPUHIMIBL XUMUYECKOM  TEXHOJOTUU U
paccMaTpuBas KOHKPETHBIE IPOU3BOJCTBA, ABTOPHI HE 3a0BIBAIOT W O MpodiieMe
OXpaHbl OKPYXKAIOUIEH CpEAbl, 3HAKOMST IIKOJBHUKOB C HOBBIM MOAXOJIOM B
MMPAKTUYECKOM ITPUMEHEHUM XHMHWYECKHUX 3HAHUM — «3eJeHon» xumuei. M3ydenue
IIKOJIBHOTO Kypca XUMHM 3aBEpIIACTCS PACCKa30M O NPUMEHEHUH XHUMHUYECKUX
3HAHUU B Pa3IMYHBIX 00JACTAX HAYKH U TEXHUKH. ABTOPCKHUI KOJIJIEKTUB MOCTApAJICS
MOKa3aTh BAXXHOCTh TOJYYCHHBIX 3HAHWM W B TMOBCEIHEBHOW KU3HU. ABTOPBI
CTPEMSATCS MPUBUTH yUYaIIUMCSI OEPEKHOE OTHOIIECHUE K MPUPOJIE U K OKPYKAIOIIEMY
MUPY, cHOPMUPOBATH XUMUUYECKHM B3IJISIT HA BCE, UTO UX OKPYXKAET, — OT MPOJTYKTOB
NUTaHUS 10 MATEPUAIIOB JIJIS1 ’KUBOIIHUCH U CKYJIBITYPBI.

Meroanueckui armapar y4€OHHKOB BKJIFOYAET VHCTPYMEHTAPHUI,
o0ecreunBarINi He TOJIBKO OBIAJACHUE MPEAMETHBIMY 3HAHUSIMU U YMEHHUSIMU, HO U
JUYHOCTHOE pa3BuTHe ydamuxcsi. OH momoraeT (QopMuUpoBaTh HMHTEPEC K HayKe,
YyBCTBO TOPJOCTH 34 OTEYECTBEHHYK) HAYKy, 3HAKOMHUT C BKJIAQJOM POCCHUUCKHX
VYCHBIX B Pa3BUTHE XHUMHUH, CIOCOOCTBYET YCBOEHHIO HOBBIX 3HAHWM, TOWCKY U
nepepaboTke HOBOM MHPOPMALIUU.

Baxknass poib OTBOAUTCA JEMOHCTPAIIMOHHBIM ONBITaM, Ja0OpaTOPHBIM U
NPaKTUUYECKUM pabdoTaM, KOTOpPHIC XapaKTepU3YIOT IKCIEPUMEHTAIbHBIC aCIEeKThI
XUMUM W Pa3BUBAIOT MPAKTUYECKUE HABBIKM Yydalluxcsa. B KoHIlE y4eOHUKOB
MPUBOJIUTCS CIPABOYHBINA MaTepHUall.

Bomnpocsl, 3anaun u 3aaanusi, NPeIJIOKEHHBIE JJIs1 3aKPEIJICHUS] 3HAHUW B KOHIIE
KaXJI0TO maparpada, sBISIOTCS PasHOYPOBHEBBIMH, B TOM YHCJE MPOOJEMHBIMHU U
METAIPEIMETHBIMHA, PAaCCUUTAHbl HA AKTUBHYK) pPOJIb Y4Yallerocsi, Ha pELICHUE
npo0JieM B peajgbHbIX JKU3HEHHBIX cHuTyanusx. Oco0oe BHHUMaHUE YJENAETCS
OpraHW3allMi TPOEKTHON JEATENHHOCTH INMKOJLHUKOB M TPUOOPETCHHUIO OIbITa

y4acCcTuAa B IUCKYCCHUX.
MecTto yuebHoro npegmeta «Xumua» B yue6HOM nnaHe



B yueOGHOM muaHe cpemHell IIKOMBI y4eOHBIM mpeaMer «XHUMHS» BKIIOYEH B
paznen «EcTtecTBeHHbIE HAYKWY.

[Iporpamma y4yebHOro npenmera «XuMHs» JJid CpelHEro oOIero oopazoBaHus
Ha yrayoserHom 210 41 (6 1 B Hegento, 420 4 3a 1Ba roja oOy4eHus).

4. TpeOoBaHuss K pe3yapTaTaM OCBOCHHUS OOYyYalOUIMMHCS OCHOBHOMU
0o0pa30BaTeNbHON MPOTrPaMMBbI

®enepalibHbIN roCcy1apCTBEHHBIH 00pa30BaTeNbHbIM CTaHAAPT CPEIHETO OOILEro
oOpa3oBaHMsI YCTaHABJIMBAET ClEAYyIOIIME TpeOOBaHUS K peE3yJbTaTaM OCBOCHMS
00y4aronIMMuUCs OCHOBHOW 00pa30BaTeIbHOM IPOrPAMMBI:

* K JIMYHOCTHBIM pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEIbHOU
MIPOTrPaMMBlI:

1) BOCIIMTAHUE POCCUMCKOW TPakKTAHCKOM WIACHTHYHOCTH, IAaTPUOTU3MA,
YBaXXEHUS K CBOEMY HapoOy, YyBCTBO OTBETCTBEHHOCTH Niepes PoIMHOM, ropoCTH 32
CBOM Kpal, CBOXO PomuHy, mpomuioe M HACTOsIIEe MHOTOHAIMOHAJIBHOTO Hapola
Poccuu, yBaskeHue K rocy1apCTBEHHBIM CUMBOJIaM (rep0, diar, ruMH);

2) (opMupOBaHUE rPaKAAHCKOW MO3ULIMK KaK aKTUBHOT'O U OTBETCTBEHHOTO
YJIeHa POCCUMCKOro OOIIECTBa, OCO3HAIOLIEIO CBOM KOHCTUTYLIMOHHBIE IIpaBa U
00s13aHHOCTH, YB@XKAIOILEr0 3aKOH M IPABONOPAIOK, O00JaJaroIIero 4YyBCTBOM
COOCTBEHHOTO0  JIOCTOMHCTBA,  OCO3HAHHO  NPUHUMAIOUIETO  TPATULMOHHBIE
HallMOHAJbHBIE U  OOIIEYEIOBEYECKUE T'YMAaHUCTHYECKHME M JEMOKpPAaTUYECKHUE
LIEHHOCTH;

3) TOTOBHOCTb K CIy’keHHI0 OTeuecTBy, €ro 3aluTe;

4) c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPAa3BUTHA HAyKH U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYyJbTYp, @ TaKXe pazIM4yHbIX (OpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO
MeCTa B MOJHUKYJIBTYPHOM MHPE;

5) c(hOpPMHUPOBAHHOCTh OCHOB CAaMOpPa3BUTHSI M CaMOBOCIIUTAHUS B
COOTBETCTBUM C OOIIEUETIOBEUYECKUMHU IIEHHOCTSIMU M UJACaJaMU TPakJaHCKOTO
oOmiecTBa; TOTOBHOCTb M CHOCOOHOCTb K CAMOCTOSITEJIbHOW, TBOPYECKOW U
OTBETCTBEHHOM J1€ATEIBbHOCTH;

6) TOJICPAHTHOE CO3HAaHUE U TOBEACHUE B IOJHMKYJbTYPHOM MHpE,
TOTOBHOCTh M CHOCOOHOCTh BECTH AHAJIOT C JAPYTUMH JIIOJbMHU, JAOCTUTaTh B HEM
B3aMMOINOHUMAHUS, HAXOAUTH OOIIUE LIETU U COTPYAHUYATH JIJIS UX JOCTUKECHHUS,

7) HABBIKA COTPYJIHHYECTBA CO CBEPCTHUKAMHM, JICTHMH MJIAJIICTO BO3PACTa,
B3POCIIBIMU B o0pa3oBaTeILHOM, 00111eCTBEHHO MOJIC3HOM, y4eOHo-
UCCIICIOBATEILCKON, IPOSKTHON U APYTHX BUJIAX JCSATCIbHOCTH;

8) HPaBCTBEHHOE CO3HaHWE W TOBEJACHHE Ha OCHOBE YCBOCHHS

00IIIeYEeI0BEUECKUX IIEHHOCTEH;

9) TOTOBHOCTh M  CIIOCOOHOCTH K O0O0pa3oBaHWIO, B TOM  YHCIIE
caM000pa30BaHUI0, HA TMPOTSHKCHUM BCEW KU3HU, CO3HATEIHHOE OTHOIIEHUE K
HEMIPEPHIBHOMY O00pPa30BaHUI0 KAaK YCJIOBHUIO YCHEIIHOW TPodecCHOHATBLHON U
OOIIIECTBEHHOM JICATCIIHHOCTH;



10)  scTeTHUECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHUH;

11)  mpuHATHE M peaau3alus LEHHOCTEH 310pOBOro M 0Oe3omacHoro obpasa
KU3HH, TIOTPEOHOCTH B (PM3UUECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHATHIX CIIOPTHUBHO-
03JIOPOBUTEILHON  JCATEIbHOCTBIO, HENPHUSATHE BPEAHBIX IMPUBBIYEK: KypeHUs,
yHnoTpeOJIeHUsI AJIKOTOJIs, HAPKOTHUKOB,;

12)  OepexHOE, OTBETCTBEHHOE W KOMIICTEHTHOE OTHOIIECHHE K (PH3UUECKOMY
U TICUXOJIOTHYECKOMY 37I0pPOBBIO, KaK COOCTBEHHOMY, TaK M JIPYTUX JIIOACH, YMEHHE
OKa3bIBaTh MEPBYIO MOMOIIIb;

13)  oco3HaHHBIN BBIOOP Oyaymiei MpodecCHu U BO3MOXKHOCTEH peaan3alin
COOCTBEHHBIX JKM3HEHHBIX TUIAHOB; OTHOIICHUE K MPOPECCHOHAIBHON NESITEIHHOCTH
KaK BO3MOKHOCTH y4acTHsl B PELICHUM JUYHBIX, OOIIECTBEHHBIX, TOCYAapPCTBEHHBIX,
00I11IeHAITMOHATIBHBIX POOJIEM;

14)  chOopMHPOBAHHOCTH KOJOTHYECKOTO MBINUICHUS, TTOHUMAHUS BIMSHUS
COIIMAJIbHO-D)KOHOMUYECKUX IPOIIECCOB HAa COCTOSIHUE MPUPOJHONM M COLMAIBHOU
Cpelibl; IPUOOPETEHHE OIbITa KOJIOTOHANIPABICHHOM EATeIbHOCTH;

15)  OTBETCTBEHHOE OTHOIICHHE K CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MIPUHATHUS LIEHHOCTEW CEMENHOM KU3HU;

* K METanmpeIMETHbIM pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00-pa3oBaTebHON
IPOrPAMMBI:

1) YMEHHE CAaMOCTOSITEIbHO OMPEACNATh LEIN JESITEIbHOCTH U COCTaBIISITh
IJIaHbl  JCSTEIbHOCTH, CAMOCTOSITEIbHO  OCYHIECTBJISITh, KOHTPOJIMPOBATH U
KOPPEKTUPOBATh JIESITEIBHOCTh; HCIOJIb30BaTh BCE BO3MOXKHBIE PECypChl IS
JIOCTUKEHUS TOCTABJICHHBIX LIE€JIE U peanu3aluy IJIaHOB JEATEebHOCTH, BHIOUPATH
YCIEIIHbIE CTPATETUHU B PA3IMUHBIX CUTYAIIUsX;

2) YMEHUE MPOJYKTUBHO OOIIATHCS M B3aMMOJIEWCTBOBATH B IIpOLIECCE
COBMECTHOM AEATENbHOCTH, YUYUTHIBATH MO3ZHUIUU JPYTUX YYACTHUKOB JIESITEIBHOCTH,
s pexTUBHO pazpemmarb KOHPIUKTHI;

3) BJIaJICHUE HaBbIKAMU TII03HABATEIBHON, y4e€OHO-UCCIIENOBATEIBCKON U
POEKTHOW JICSITEIbHOCTH, HaBBbIKAMHU pa3pelieHuss MpoOjeM; CIOoCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY IMOUCKY METOAOB PEILICHHS MPAKTUYECKHX 3aj1ad,
MIPUMEHEHUIO Pa3JIMYHBIX METOJOB MTO3HAHUS;

4) TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIbHOM HWH(OPMa-IIHOHHO-
MO3HABATEILHOMN JEATEebHOCTHU, BJIaJICHHE HAaBBIKAMU

5) NOJIy4eHHUs] HEoOXOIMMOM HH(OpMAUMU U3 CIOBapeil pa3HbIX TUIIOB,
YMEHUE OPUEHTUPOBATHCS B PA3NUYHBIX HCTOYHUKAX HHPOPMALMH, KPUTUYECKU
OLICHMBaTh M HHTEPIPETHUPOBATH HUHGOPMAIMIO, TMOJYyYaeMyl0 U3 Pa3IuYHbIX
MCTOYHUKOB;

6) yMEHUE UCII0JIB30BaTh cpencTBa UH()OPMAITMOHHBIX u
KOMMYHUKAIIMOHHBIX TexHosnoruid (manee — WKT) B pelieHMHM KOTHUTUBHBIX,
KOMMYHHKAaTHUBHBIX W OPraHM3alMOHHBIX 3a1ad C COOJIoJICHHEeM TpeOoBaHUM
SPrOHOMUKH, TEXHUKH O€30MacHOCTH, TMTHEHBI, pecypcocOepekeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM O€30MacHOCTH;



7) YMEHHE OMNpEeNesITh Ha3Hau€HUE M (PYHKIHMHM Pa3IMYHBIX COLIMATIBHBIX
UHCTUTYTOB;

8) YMEHUE  CaMOCTOATEIBHO  OLICHMBaTh M  IPUHMMAaTh  PELICHUS,
ONPENEIAIOIUE CTPATErNI0 MOBEACHUS, C Y4ETOM TPa)KIAHCKUX W HPABCTBEHHBIX
IICHHOCTCH;

9) BJIAJICHUE S3BIKOBBIMU CPEACTBAMU — YMEHHE SICHO, JIOTUYHO U TOYHO
U3JIaraTh CBOK TOUYKY 3PEHUS, UCIIOJIb30BATh aJICKBATHBIE SI3bIKOBBIC CPENICTBA,

10)  BiajgeHWe HaBBHIKAMH TO3HABATEIBHON pedieKkcuu Kak OCO3HAHUSA
COBEPILAEMBIX JACHCTBUI U MBICIUTENBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUH,
IPAaHMI] CBOErO 3HAHMS W HE3HAHMs, HOBBIX IO3HABATENBHBIX 3a/1ad M CPEACTB HX
JTOCTHKEHUS,

* K TMpPEOMETHBIM pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTENbHOU
MIPOrpamMMbl, OTHOCSIIUMCS K Y4EOHOMY MIPEAMETY « XUMUS»:

— Ha yIIIyOJICHHOM YPOBHE:

1) c(hOPMHUPOBAHHOCTh CHUCTEMBI 3HAaHMH 00 OOIMMX XHUMHYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHUSIX;
2) c(hOpMHUPOBAHHOCTh YMEHUM HMCCJIEAOBATh CBOMCTBA HEOPTaHUYCCKHX H

OPraHUYECKUX BEIICCTB, OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHUYECKHX
peaKuii, TPOTHO3UPOBATh BO3MOKHOCTh UX OCYIIIECTBIICHUS;

3) BJIaJICHUE YMEHUSIMU BBIIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUM O COCTABeE,
CTPOCHMHU BEIIECTBA M OCHOBHBIX XHMMHUYECKMX 3aKOHax, IPOBEPSATh UX
AKCIIEPUMEHTANIbHO, (DOPMYIIUPYS 1I€JIb UCCIICI0OBAHUS;

4) BJIAJICHUE METOJIAMH CAMOCTOSATEIIBHOTO TIJIAHUPOBAHUS W TPOBEICHUS
XUMUYECKUX OKCIEPUMEHTOB C COOJIFOJCHUEM TpaBWJl Oe30macHoi paboThl C
BEIllECTBAMU U JIaDOpaTOpHBIM 00OpynOBaHUEM; C(HOPMUPOBAHHOCTh YMEHUM
ONMCAHUS, AaHAJIN3a U OLIEHKU JOCTOBEPHOCTH MOIYUYEHHOTO PE3yJIbTaTa;

5) c(hOpMHUPOBAHHOCTh YMEHHH IPOTHO3UPOBATh, aHAIM3UPOBATH U
OIICHUBATh C TIO3WIMK DKOJOTHYECKON O€30MacHOCTH IIOCIEJACTBHS OBITOBON U
IIPOM3BOJICTBEHHOM JIEATEILHOCTH YEIOBEKA, CBA3AHHOM C IIepepabOTKOM BEIIECTB.

5. Kpurepum OIEHKH TIPEIAMETHBIX, METANpPEAMETHBIX W JUYHOCTHBIX
pEe3yJIbTAaTOB

JlocTHKEeHUEe JTMYHOCTHBIX PE3yJIbTaTOB OLEHUBAETCA HA KaY€CTBEHHOM YPOBHE
(6e3 ormetku). CHopMUPOBAHHOCTH MeETa- MPEAMETHBIX W MPEAMETHBIX YMEHUU
OIICHUBAETCS B 0ajuiax Mo pe3yiabTaTaM:

* CTApPTOBOM JMATHOCTUKM TOTOBHOCTHM K W3YYEHHUIO MpeAMeTa «XUMUD)
(nmar"Hoctryeckas paboTa B Haudalie y4eOHOTO Tojia, B XOJ€ KOTOPOM MPOBEPSIIOTCS
npeAMETHbIE U MeETanmpeAMETHbIE pe3yJabTaThl MNpeablaylero roja). Pe3ynbTraTe
CTApTOBON JIUArHOCTUKM SIBJIIOTCS OCHOBAaHUEM [ KOPPEKTUPOBKH YUEOHBIX
nporpaMM M HWHAUBUyATU3AMU y4eOHOU NEATeNbHOCTH (B TOM 4YHCJIE B paMKax
BBIOOpA YPOBHS M3YyUCHHUSI MIPEAMETOB) C YUETOM BBIICIIEHHBIX aKTyaIbHBIX MPOOJIEM,
XapaKTEePHBIX JJIA KJacca B LI€JIOM, U BBISIBICHHBIX FPYIIN PUCKA;

* TEKYyIIEro KOHTpoJis (YCTHBIE W TMCHBMEHHBIE OIPOCHI, J1a0OpaTOpHBIE U
MpakTU4YecKue paboThl, TBOpUYECKWe paboOThl, HamucaHue pedeparoB, ydeOHBIC
WCCJIEIOBaHMS W YYeOHBIC TTPOCKTHI, 33JJaHUs C 3aKPBITHIM OTBETOM U CO CBOOOIHO
KOHCTPYHUPYEMBIM OTBETOM — MOJIHBIM U YaCTUYHBIM, UH/IUBUIYAJIbHbIE U TPYIIIOBbIE



(GOopMBI OIIEHKH, CaMO- M B3aUMOOIIEHKA, pediekcus u ap.). Texyias oleHKa MOXEeT
OBbITh (HOPMUPYIOIIEH, T. €. OJ-ACPKUBAIOLICH U HAIPABJIAIOIIEH YCUINS y4allerocs,
U JMAarHOCTUYECKOM, CIIOCOOCTBYIOIEH BBISBICHUIO U OCO3HAHUIO YUHUTEIEM WU
y4yaluMcsl CyIIECTBYIOUIMX IpoOjieM B 00yueHUH. Pe3ynbTrarbl TeKyliedl OLEHKH
ABJIIIOTCS. OCHOBOM JJIsl MHAMBUYyAJIN3AlMU YU€OHOU NEATENBHOCTH U KOPPEKTUPOBKHU
UHAMBUYAJIbBHOTO y4eOHOro IUlaHa, B TOM UHCIE€ U CPOKOB H3YYECHMS
TEMbl/pa3ena/peAMETHOTO Kypca;

* TEMAaTUYECKOW OIICHKH (BBIMIOJIHEHUE KOHTPOJBHBIX pPabOT MO OTIAEIbHBIM
TeMaM wWid Onokam TeMm, 4 padoTel B TOA). Pe3ynbraTbl TeMaTW4YecKOW OICHKHU
ABIIIIOTCS OCHOBAaHHMEM Ui TEKyIIeW KOPPEKIMH Y4eOHOW JEesTEIbHOCTH U €€
WHJVBUTyJIU3a11U;

* IPOMEXKYTOYHOTO KOHTPOJS, KOTOPBIA MPOBOJUTCA B KOHIE Ka)KIOrO
MOJIYTOJIsl U B KOHIIE Y4EOHOTO TOJ]a HA OCHOBE PE3yJIbTAaTOB HAKOIJIEHHOW OLIEHKHU U
PE3yJIbTaTOB BBIIIOJIHEHUSI TEMAaTUYECKUX IPOBEPOUHBIX paldoT;

* UTOIOBOI'0 KOHTPOJIS, KOTOPBIM OCYIIECTBIIIETCSI HA OCHOBAaHUM pE3yJIbTaTOB
BHYTpPEHHEH (BBIIIOJIHEHNE UTOTOBOW pabOThl) /UM BHEUIHEN OLIEHKH (TIPOXOKICHHUE
rocygapctBeHHoOM utoroBoil arrecranuu (I'MA)). Utoroeie paboThl IPOBOJSATCS 1O
TEM MpeAMeTaM, KOTOpble MJii JaHHOrO OOy4arolerocss He BbIHECEHBbl Ha
rOCy/IapCTBEHHYIO MTOroBYI0 arrecrauuto. @opma UTOroBod pabOThl MO MPEIMETY
YCTAHABJIMBAETCA  PEHICHUEM NEAaroru4eckoro CoBeTa MO  IPEACTaBICHUIO
METOJANYECKOro 00beIMHEHHs yunTeneld. MToroBoit pabotoi mo yueOHOMY IpeaMeTy
«Xumus» Jg  BBIMYCKHUKOB CpEOHEH IIKOJBl MOXET CIYXUTh MHCbMEHHAas
MpoBepoyHas padoTa WM MUCbMEHHAs MPOBEPOYHAsl padoTa ¢ YCTHOM YacCThIO WU C
MPaKTUYECKON paboTOM (PKCIIEPUMEHT, UCCIEAOBAHKE, OMBIT U T. I1.), @ TAKKE YCTHBIE
dopmbl (MTOrOBBIM 3ader mo Owieram), dYacTb noprdonro (rmoadopka padoT,
CBUJIETENBCTBYIOIIAS O JOCTH)KEHHHM BCEX TPeOOBaHUW K MPEAMETHBIM pe3yibTaTam
oOy4eHwusi) u T. 1.

m PABOYAA TIPOITPAMMA VYYEBHOI'O IIPEAMETA «XHWMHUSA» HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

1. Ilnanupyemble pe3ynbTaThl OCBOCHHUA Yyue€OHOro mpenMera «XUMHUS» Ha
yriyOJIEHHOM YPOBHE CPEIHETO O0IIero 00pa30BaHUs

1.1. Ilnanupyemble JUYHOCTHBIE PE3YJIbTAaThl OCBOCHHUS Y4e€OHOrO MpeaMeTa
«Xumus» Ha yriiyoJICHHOM ypOBHE

[InanupyeMbIMU JTUYHOCTHBIMU pE3yJIbTaTaMH B pPaMKaX OCBOCHHS y4eOHOTO
npeaMeTa « XuMUsh) Ha yIIIyOJICHHOM YPOBHE SIBIISTFOTCSL:

1) B cdepe OTHOIIEHWH oOydaromuxcs K cede, K CBOEMY 3/I0pPOBBIO, K
MO3HAHUIO ce04:

— NPUHATHE W peaU3allii0 IIEHHOCTEH 370poBOro M 0e3omacHoro odpasa
KHU3HU, OEpexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHWE K COOCTBEHHOMY
(Gu3NIECKOMY U TICUXOJIOTUYECKOMY 3[I0POBBIO;

— HENpPUATHE BPEIHBIX MPHUBBIYEK: KypEHUs, YMOTPEOJICHHs aJIKOroJs,
HapKOTHKOB;

2) B cepe OTHOLIEHUN OOYyYaIOIIUXCS K OKPYKAIOIIEMYy MHUDPY, K KUBOI
NpUPOJIe, XyA0KECTBEHHOHN KYyJIbType:



— MHPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKd, 3HAYUMOCTh HAyKH, TOTOBHOCTb K HAayYHO-TEXHHYECKOMY TBOPYECTBY,
BJIaJICHUE JIOCTOBEPHON HH(pOpMalUei O MepPeAOBBIX TOCTHKEHHUSX W OTKPBITHUSAX
MHUPOBOM M OTEUYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00
yCTPONCTBE MUpa U OOIIECTBA;

— TOTOBHOCTh M  CHOCOOHOCTH K O0pa3oBaHHI0, B TOM  YHCIE
caM0o00pa30BaHHI0, Ha TMPOTSHKEHUM BCEM KU3HU;, CO3HATEIbHOE OTHOUIEHUE K
HEMpPEpPHIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCHEIIHOM MpodeccnoHalIbHON U
OOIIIECTBEHHOU JICATCIIHHOCTH;

— AKOJIOTMYECKass KyJIbTypa, OEpekKHOe OTHOIIEHHWE K POJIHON 3emie,
NpUpOAHBIM OorarctBaM Poccur W MHpa, TOHMMaHUE BIHSHHUS COLUAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HAa COCTOSHHE NPHUPOJAHOW M COLMAIBHOM CpEbl,
OTBETCTBEHHOCTH 3a COCTOSIHUE IPUPOJHBIX PECYPCOB, YMEHHI Y HABBIKOB Pa3yMHOIO
IPUPOJIONIOIB30BAHUS, HETEPIUMOIO0 OTHOUIEHUS K JIEUCTBUAM, MPUHOCIIIUM BpeEL
HKOJIOTUH; TPUOOPETEHHUE OIBITA FKOJIOT0- HANPABICHHOMN 1ESATEIbHOCTH;

3) B cdepe oTHOImICHHH oOOydJarOmuxcs K TPyay, B cdepe colmanbHO-
SKOHOMHUYECKUX OTHOILICHHA:

— OCO3HaHHBIN BHIOOp OyayIiel npodeccun Kak MyTh U CIOCOO pean3auu
COOCTBEHHBIX )KM3HEHHBIX TJIAHOB;

— FOTOBHOCTh  OOydalmuxcsi K  TPyIOBOM  mpodeccruoHanbHON
NEATEIbHOCTH KaK K BO3MOYKHOCTM Y4YacTUs B PELIEHUM JIMYHBIX, OOLIECTBEHHBIX,
rocyJapCTBEHHBIX, OOUIEHAIMOHAIBHBIX MPOOJIEM;

— MOTPEOHOCTh TPYAUTHCS, YBAKEHHUE K TPYAY U JIOJIAM TPYyHAa, TPYIOBBIM
JOCTHXKEHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHUE K Pa3HbIM
BUJIaM TPYJOBOU N€ATEIbHOCTH.

1.2. Ilnanupyemble METanpeIMETHbBIE PE3yIbTaThl OCBOCHHS YU€OHOTO MpeaMeTa
«Xumus» Ha yriiyoJIeHHOM ypOBHE

[Inanupyemble MeTanpeAMETHbIC pe3yJbTaThl B paMKaxX OCBOEHUS Y4eOHOTO
npenMera «XUMHS» Ha YriayOJEHHOM YpOBHE TMPEACTaBICHBI TpeMsl Tpymnnamu
YHUBEPCAIbHBIX yueOHbIX AeiicTBult (YVY /).

1. PerynaruBHbIe yHUBEpCATbHBIC YICOHBIC JCHCTBUS

BrinyckHUK HayduTCs:

— CaMOCTOSTENILHO  ONpEACNsITh IeNd, CTaBUTb U  (HopMyIupoBaTh
coOCTBEHHbIE 33a/1a4u B 00pa30BATENbHOMN NESITEIbHOCTH U )KU3HEHHBIX CUTYAIIUsX;

— OLICHMBATh PECYpPChl, B TOM YHCII€ BpeMsl U Apyrue HemaTepHhalibHbIE
pecypchl, HEOOXOUMBIE JIJIsl AOCTUKEHUS TOCTaBICHHOW paHee 1eH;

— COMOCTAaBJIATh ~MMEIOUIMECS BO3MOXKHOCTH UM HEOOXOAMMBIE IS
JOCTHXKEHUS LIETTU PECYPCHI;

— OpraHu30BbIBaTh A((EKTUBHBIA MOUCK PECypcoB, HEOOXOIUMBIX IS
JOCTHKEHHUS IOCTABJIEHHOM LIEIIH;

— ONPENETATh HECKOJIBKO IYTEN JOCTUKEHUS MTOCTABICHHOW LIENH;

— BBIOMPATh ONTHUMAIBHBIA MyTh JOCTIDKEHUS IETH C  Y4ETOM
3¢ (HEeKTUBHOCTH PacXOJOBAHMS PECYPCOB MU OCHOBBIBASCH HA COOOPAXEHHSIX ITHUKU U
MOpAJIH;



— 3aJlaBaTh NapaMCeTpbl U KPUTCPHUH, IIO KOTOPBIM MOKHO OIPCACIINTDL, YTO
oCJIb JOCTUTHYTA,

— COIIOCTaBJIATH HOJ'Iy‘IGHHHﬁ pe3yijibTar ACATCIBHOCTH C IIOCTABJICHHOM
3apaHCC LCIbIO,

— OLICHUBATh  MOCJEACTBUS  JIOCTMDKCHMSI  MOCTAaBICHHOW IeJu B
NEeSTeIbHOCTH, COOCTBEHHOM JKMU3HU U KU3HHU OKPY>KAIOUTUX JIIOJICH.

2. [lo3HaBaTebHBIE YHUBEPCAIbHBIE YUEOHBIE IEHCTBUS

BrITyCKHHUK HAydUTCS:

— KPUTUYECKA OICHUBATh M WHTEPIPETUPOBATH HMH(OPMAIIUIO C Pa3HBIX
MO3UIINH;

— pacmo3HaBaTh W (DUKCHUPOBATh MPOTHBOPEYUS B HHPOPMAIMOHHBIX
HMCTOYHHKAX;

— UCIIOJIb30BaTh PAa3IMYHbIE MOJEIbHO-CXEMAaTUYECKUE CpeACTBa s
IIPE/ICTABIICHUS BBISABICHHBIX B MHOOPMAIIMOHHBIX UCTOYHUKAX MPOTUBOPEUN;

— OCYIIECTBJISATh Pa3BEPHYTHIH MH(GOPMAIIMOHHBIA TTOUCK U CTAaBUTh Ha €0
OCHOBE HOBBIE (YueOHbIC U TTO3HABATENBHBIC) 3a/1a4H;

— UCKaTh U HAXOJUTh 0OOOOIIEHHbIE CIIOCOOBI PEIICHHUS 3a/1a4;

— NPUBOJIUTh KPUTUYECKHE apTyYMEHTHI Kak B OTHOIIEHUHM COOCTBEHHOTO
CYKJIEHUs, TaK U B OTHOIIICHUU JEHCTBUN U CYKJIEHUU JPYToro;

— aHAJIM3WPOBaTh M  TPEOOpPa3OBBIBATH  MPOOJIIEMHO-TIPOTUBOPEUNBEIC
CUTYaIlWH,

— BBIXOAWTh 32 paMKH  Y4eOHOTO TpeaMeTa ©  OCYIIECTBIISTH
L[E€JICHANIPABJICHHBIA MOMCK BO3MOXHOCTH IIMPOKOr0 MEPEeHOCca CPEJICTB U CIOCOOOB
JICHUCTBUS,

— BBICTpAaWBaTh  WHAMBUAYAJIBbHYIO  00pa30BaTENbHYI0  TPACKTOPHIO,
YUUTBHIBAS OTPAaHUYEHUS CO CTOPOHBI APYTHX YUaCTHUKOB U PECYPCHBIC OTPAHUYCHHUS;

— MEHSATh U YIEPKUBATh Pa3HbIC TO3UIIMU B MO3HABATEILHOM NESITEIbHOCTH
(ObITh y4YeHMKOM U yuuTeneM; (GopMynupoBaTh 00pa3oBaTENbHBIN 3ampoc U
BBITIOJIHATh KOHCYJbTATUBHBIE (DYHKIIMM CaMOCTOATENbHO; CTaBUTh MPOOJIEMYy U
paboTaTh HaJl €e pelIeHUEM; YIIPABJISITH COBMECTHOM MO3HABATEIHHOM NEITEITHHOCTHIO
Y MMOTYUHSTHCS).

3. KoMMmyHUKaTHBHBIE YHUBEpCATbHBIC YICOHBIC JCHCTBUS

BBITyCKHHUK HAy4UTCS:

— OCYIIECTBIISITH ACTOBYI0 KOMMYHHUKAIIMIO, KAK CO CBEPCTHUKAMHU, TaK U CO
B3pOCIBIMH (KaK BHYTPH 00pa30BaTeIbHON OpraHU3aIliH, TaK U 3a €€ MpeaeiiaMu);

— IIPU OCYIIECTBICHUH TPYNIIOBOI pabOThI OBITh KaK PYKOBOAUTENEM, TaK
YJICHOM TPOEKTHOM KOMaHABl B Pa3HBIX POJSIX (FEHEpATOPOM UACH, KPUTHUKOM,
UCTIOJTHUTEIIEM, MPE3CHTYIOIINM U T. 11.);

— pPa3BepHYTO, JIOTUYHO W TOYHO W3Jarath CBOK TOYKY 3pEHUS C
WCIIOJIh30BAHNEM aJICKBATHBIX (YCTHBIX U TUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacmo3HaBaThb ~ KOH()JIMKTOTEHHBIE  CUTyalldd M  TPEAOTBpallaTh
KOH(JIMKTHI 10 UX aKTUBHOM (ha3bl;



— KOOPJIMHUPOBATh W BBHITIOJHATH Pa0OTy B YCJIOBHUSX BHUPTYaJIbHOTO
B3aMMOJICUCTBUS (MJIM COUYETAHUSI PEATLHOTO U BUPTYAIbHOTO);

— COTJIaCOBBIBaTh IMO3WIIMM YJIEHOB KOMAaHJIbI B Tpolecce padoThl HaJ
OOIIUM MPOTYKTOM/PEIICHUEM;

— NPEICTaBIATh MYOJIMYHO pe3yibTaThl HHAUBUAYAIBHOM W TPYNIIOBOM
NEATEIIbHOCTH, KaK Mepe]l 3HAKOMOM, TaK U Mepel HE3HAKOMOU ayIuTOPUEH;

— noa0upaTh MApTHEPOB [JIsl JIEIOBOM KOMMYHMKAIlMU, WCXOAS U3
CcOO0OpaKeHU pe3yJbTATUBHOCTH B3aUMO/JICUCTBUS, & HE TUYHBIX CUMIIATU;

— BOCIIPUHUMATh KPUTHUYECKUE 3aMEUaHHUsl KaK pecypc COOCTBEHHOTO
pa3BUTHS,

— TOYHO U €MKO (HOPMYJIHUPOBATh KaK KPUTHUECKHUE, TAK U OJI0OPUTEIHHBIC
3aMeUYaHus B aApec JApYrux JojJed B paMKax JAeloBOM U 00pa3oBaTebHOM
KOMMYHUKAIIMU, N30€eras Mpyu 3TOM JUYHOCTHBIX OIIEHOYHBIX CYKICHUH.

1.3. [lnanupyemble TpeAMETHBIE PE3yibTaThl OCBOEHHUS YYEOHOro mpeaMera
«Xumus» Ha yriiyoJIeHHOM ypOBHE

B pesynbraTe m3ydeHus y4eOHOro mpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
oO1ero oopa3oBaHus

BBIITYCKHUK HA YTITyOJIEHHOM YPOBHE HAYUYUTCS:

— pacKpbIBaTh Ha MpUMEpax poJib XMMUU B (POPMUPOBAHUU COBPEMEHHOMU
HAy4YHOW KapTHUHBI MHUpPAa U B MPAKTUYECKOW AECATEIbHOCTU YEJIIOBEKA, B3aUMOCBS3b
MEXKly XUMUEH U IPYTUMH €CTECTBEHHBIMU HAyKaMU;

— COIOCTABJISATh MCTOPUYECKUE BEXH PA3BUTHUA XUMHUU C HUCTOPUYECKUMU
MEPUOIAMU  PA3BUTHS TMPOMBIIIJICHHOCTH W HAyKd I TPOBEACHUA aHAIN3a
COCTOSIHUS, ITyTEN Pa3BUTUS HAYKH U TEXHOJIOTUH;

— AHAJIM3UPOBATh COCTaB, CTPOCHUE M CBOWCTBA BEIIECTB, NPUMEHSA
MOJIOKEHUSI OCHOBHBIX XMMHYECKUX TEOPUH: XUMHUYECKOTO CTPOCHUSI OPTraHUYECKUX
coequHeHud A. M. bytiepoBa, CTpoeHUs aroMa, XHUMHUYECKOW  CBSI3H,
BJICKTPOJIUTUYECKOW JUCCOLMAIMM  KHCJIOT, OCHOBAHMW W COJIEH, a TakKxke
yYCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIy CBOWCTBAMHU BEIIECTBA U €T0
COCTAaBOM U CTPOCHUEM,;

— MIPUMEHSTh NPaBUJia CUCTEMATHYECKON MEXIyHApPOJHOW HOMEHKIIATYPHI
KaK CpeJICTBa pa3InueHUs U UACHTU(UKAIINK BEIIECTB 1O WX COCTABY U CTPOCHUIO;

— COCTaBJIATh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (DOPMYJIbI HEOPTAHUUECKUX U
OPraHUYECKUX BEIIECTB KaK HoOcuTeNed WHOOpMalUu O CTPOCHUU BEIIECTBA, €ro
CBOMCTBAaX M MPUHAJIC)KHOCTH K OMPEICICHHOMY KJIACCY COSTMHECHUIA;

— OOBSICHATh TPUPOJY U CIOCOOBI 00pa30BaHUSI XUMHUYECKOM CBS3U:
KOBQJICHTHOW (MOJIAPHOM, HEMOJSPHOMN), MOHHOM, METaUIMYeCKOM, BOJOPOJHOU C
I[EJIBIO OTpe/ICTCHUS XUMUYECKON aKTUBHOCTH BEILIECTB;

— XapakTepu3oBaTh  (pu3WYecKue  CBOWCTBA  HEOPTaHWYECKUX U
OpPTraHUYECKUX BEIIECTB U YCTAHABIMBATH 3aBUCUMOCTh (DU3MYECKUX CBOMCTB BEIIECTB
OT TUMA KPUCTAIITMYECKOU PEIIETKHU;

— XapaKkTepru30BaTh 3aKOHOMEPHOCTH B M3MEHEHHM XUMHUYECKUX CBOWCTB
MIPOCTHIX BEIIECTB, BOJOPOIHBIX COETMHEHHH, BBICIIIMX OKCUAOB U THAPOKCHU/IOB;



— IPUBOJAUTH  NPUMEPHl  XMUMHYECKMX  PEaKUWid,  PacKpbIBAIOIIUX
XapaKTepHbIE XUMUYECKHE CBOMCTBA HEOPraHUYECKUX W OPraHMYECKHUX BEILECTB
U3YYEHHBIX KJIACCOB C IENbI0 HX WACHTUPUKAUUU U OOBIACHEHHS 00JacTh
IPUMEHEHUS;

— ONPENENIATh MEXAHU3M PEAKUMU B 3aBUCUMOCTH OT YCJIOBUH IPOBEACHUS
peakuuu W TMPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XUMHUYECKUX pEaKIUil Ha
OCHOBE THUIIa XUMHUUYECKOU CBA3U U AKTUBHOCTH PEArEHTOB;

— YCTaHaBJIMBATh 3aBUCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPraHUYECKUX
COCIMHEHHI OT XapakTepa B3aMMHOIO BIIMSHHMS aTOMOB B MOJIEKyJaX C LEIbIO
IIPOTHO3UPOBAHUS IPOIYKTOB PEAKIUY;

— YCTaHaBIMBAaTh 3aBHCHUMOCTb CKOPOCTH XHMHYECKOW peakuuu U
CMEUIEHUSI XUMUYECKOI'0 PAaBHOBECHS OT PA3IMYHbBIX (DAKTOPOB C LENBIO ONPEAEIICHUS
ONTHUMAJIbHBIX YCIOBUI MPOTEKAHUS XUMUYECKHUX MTPOLIECCOB;

— YCTaHABJIMBATh TEHETUYECKYIO CBSA3b MEXKAY KJIACCAMHU HEOPTaHUYECKUX U
OPraHMYECKUX BEIIECTB JUIsI OOOCHOBAaHUS NPUHLMIHUAIBHOM  BO3MOXKHOCTH
[OJIYYEHHUS] HEOPraHMYECKUX M OPraHWYECKHX COCJMHEHHMM 3aJaHHOIO0 COCTaBa WU
CTPOCHUS;

— NoA0MpaTh pEareHThl, YCIOBUS U OIpPENesATh MPOIYKThl peakUui,
MO3BOJISIIOIIUX PEaIn30BaTh JIaA0OPATOPHBIE M MPOMBIIUIEHHBIE CIIOCOOBI MOTYYEHHUS
BaKHEHIINX HEOPTAHUYECKUX U OPraHUYECKUX BELIECTB;

— ONPENENATh XapaKTEP CPellbl B pe3yJbTaTe I'UIPOIU3a HEOPraHMUYECKUX U
OpraHUYECKUX BEIIECTB U MPUBOJUTH MPUMEPHI THIPOJIM3a BEIIECTB B MOBCEIHEBHOMN
KU3HU YeJIOBEKa, OMOJIOrMYECKUX OOMEHHBIX Mpoleccax U MPOMbBIIUIEHHOCTH;

— MPUBOAUTH TMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEakUuil B
MPUPOE, MPOU3BOJCTBEHHBIX MPOLECCAX U KUZHEEATEIbHOCTH OPTraHU3MOB;

— O0OOCHOBBIBAaTh NPAKTUYECKOE HCIOJIb30BAHUE HEOPraHUYECKHX U
OpPraHMYECKUX BEIIECTB U X PEAKINI B IPOMBIIIIEHHOCTH U OBITY;

— BBIMOJIHATh XMMHUUECKUN SKCIIEPUMEHT IO PACIIO3HABAHUIO U MOIYYEHUIO
HEOPraHWYECKUX M OPTaHWYECKUX BEIIECTB, OTHOCAIIMXCA K Pa3IMYHBIM Kilaccam
COEIMHEHHM, B COOTBETCTBUHM C MpaBUJIaMU M NpHeMaMHu Oe30MacHOil paboThl C
XUMHUYECKUMHU BELIECTBAMH U Ja0OPATOPHBIM 000PYyI0BaHUEM;

— MPOBOAMTH PACUYEThl HA OCHOBE XUMHYECKHX (POPMYJT U YpaBHEHHI
peaKklMii: HaXxOXJEHUE MOJIEKYJISIpHOU (POpMYJIbI OPraHUYECKOro BEIECTBAa MO €ro
IUIOTHOCTH M MAacCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB WM IIO
NPOAYKTaM CTOPaHHMS, pacueThl MaCCOBOW JOJIH (MAcChl) XUMUYECKOTO COCTMHEHUS B
CMeCH; pacueTbl Macchl (00beMa, KOJIMUeCTBa BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU
OJIHO M3 BEIECTB JaHO B HU30BITKE (MMEET NPHUMECH); pPAacueThl MacCOBOM WU
00BEMHOM JOJH BBIXOJA MPOAYKTA PEAKIIMH OT TEOPETUYECKH BO3MOXKHOTO; PACUETHI
TerioBoro 3d@dexra peakuuud; pacuyeThl OOBEMHBIX OTHOIICHWH Ta30B MpHU
XUMHUYECKUX PEaKLUAX; pacyeTbl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEeaKlMM, €CIM OJJTHO M3 BELIECTB JAHO B BHJIE pacTBOpa C ONPEAEICHHON MacCOBOM
JI0JIEN PACTBO-PEHHOr0 BEUIECTBA;

— WCIIONIb30BaTh ~ METOJbl ~ HAy4YHOTO  TO3HAHMs:  aHalu3, CHHTES3,
MOJIETTUPOBAHUE XHWMHUYECKUX IMPOLIECCOB M SIBICHUW TPU PEIICHUU Y4eOHO-



UCCIIEOBATENbCKUX 33Ja4 [0 MW3YYEHUIO CBOWCTB, CIIOCOOOB TMOJIYYEHUS U
pacrno3HaBaHMs OPraHUYECKUX BEIIECTB;

— BJAJIeTh NpaBUIaMH O€30MacCHOTO OOpalleHUs C €AKUMH, TOPIOYUMU U
TOKCHUYHBIMH BEILIECTBAMU, CPEICTBAMH OBITOBOI XUMUU;

— OCYIIECTBIIATh IMOUCK XUMHYECKOM MHQOpMAIMK [0 Ha3BaHUSM,
UACHTU(UKATOPAM, CTPYKTYPHBIM (pOpMysIaM BEILIECTB;

— KPUTUYECKH  OLIEHWBAaTh M HHTEPIPETHUPOBATH  XUMHUYECKYIO
nH(pOpMaIHIo, COIEPKANIYIOCS B COOOIIEHUAX CPEICTB MAacCOBOM HMH(pOpMAIINH,
pecypcax MHTepHETa, Hay4HO-TIOMYJIAPHBIX CTaThAX C TOYKH 3pPEHUSI €CTECTBEHHO-
HAyYHOW KOPPEKTHOCTH B IEJISAX BBISBICHUS OMIMOOYHBIX CYKICHUN 1 POpMUpPOBaHUS
COOCTBEHHOM ITO3UIIHH;

— HaxOJIUTh B3aHMOCBSI3U MEXIY CTPYKTYpOoH U (yHKUUEW, MPUUYUHON U
CIeICTBHEM, TeopHel U (akTamMu TMpU aHAIM3€ NPOOJEMHBIX CHTyalud U
000CHOBaHUY MPUHUMAEMBIX PELICHUI Ha OCHOBE XMMHUECKUX 3HAHUII;

— OPEICTaBISATh MYTH PELIEHUS TIJI00aNbHBIX MpPOOJIeM, CTOSIIMX Mepen
YEJIOBEYECTBOM, U IIEPCIIEKTUBHBIX HAIIPABICHUI

— pa3BUTUS XUMHYECKMX TEXHOJIOTMH, B TOM YHCIE TEXHOJIOTUH
COBPEMEHHBIX MAaTEpPHAJIOB C Pa3IU4YHON (YHKIHOHAIBHOCTHIO, BO30OHOBISEMBIX
UCTOYHUKOB CBIpbs, MEpepabOTKHM W YTWIM3ALMHU TPOMBIIUIEHHBIX M OBITOBBIX
OTXO/JIOB.

BrimyckHUK Ha yriyOJIeHHOM ypOBHE TOTYYUT BO3MOXKHOCTh HAYYUTHCS:

— dopMynupoBaTh IENb  WCCIENOBAaHUS, BBIABHTATh W IMPOBEPATH
HKCIIEPUMEHTAIbHO THIOTE3bl O XMMHUYECKHX CBOMCTBAaX BEIIECTB HAa OCHOBE HX
COCTaBa M CTPOCHMsI, MX CIIOCOOHOCTH BCTYIATh B XMMHUYECKUE PEAKIIUU, O XapaKTepe
Y TIPOAYKTaX Pa3IUYHBIX XUMHUYECKUX PEAKIIHiA;

— CaMOCTOSITENIbHO MJIAHUPOBATh U MPOBOAUTH XUMHUYECKUE IKCIIEPUMEHTHI
c coOmrogeHueM TmpaBuil Oe3o0macHOW pabOThl € BEMIECTBAMH M JIAOOPATOPHBIM
000py10BaHUEM;

— UHTEPIIPETUPOBATH IaHHBIE O COCTABE M CTPOCHHUHU BEILECTB, MOJyUYEHHBIE
C TIOMOIIIBbIO COBPEMEHHBIX (PU3UKO-XUMHUUECKHX METO/IOB;

— ONHCHIBAaTh COCTOSIHME 3JIEKTPOHAa B aToOM€ Ha OCHOBE COBPEMEHHBIX
KBaHTOBO-MEXaHUYECKHX TMPEACTABICHUNH O CTPOCHHU aromMa [uisi OOBSICHEHUs
PE3yNIbTAaTOB CIIEKTPATHHOTO aHAJIN3a BEIIECTB;

— XapaKkTepu30BaTh  pOJIb  A30TOCOMACPIKAIIUX  TETEPOIMKIMUECKUX
COCTMHEHUM ¥ HYKJIEHHOBBIX KHCJIOT KaK Ba)XHEHIINX OWOJOTMYECKH aKTHBHBIX
BEIIICCTB;

— IPOTHO3UPOBATH BO3MOYXHOCTh MPOTEKAHUS OKHCIIA-TETHHO-
BOCCTAaHOBUTENBHBIX PEAKIINi, JeKAIINX B OCHOBE MPUPOIHBIX U TIPOU3BOIACTBEHHBIX
MPOLIECCOB.

2. Conepxxkanue y4eOHOro npeamera « XuMus» Ha yriay0JeHHOM ypoBHe B 10-
11 kaacce

2.1. TeopeTnyeckre OCHOBbI XUMUHU

2.1.1. CtpoeHnue BemecTsa



ATOMHO-MOJNEKYJIIPHOE yueHHe. BemecTBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO
cTpoeHusl. KadecTBEHHbI W KOJWYECTBEHHBIM COCTAaB BellecTBa. MoJsipHas H
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macchl BeHleCcTBA. MosbHasg AO0JA U MaccoBasl JOJIS
AJIEMEHTA B BEUIECTBE.

Crpoenne aroma. Hykmuael. M3otonsl. [ledext maccol. Turbl pagmoakTUBHOTO
pactana. TepmosnepHbiii cuHTE3. OTKPBITUE HOBBIX XHUMHUYECKUX 3JIEMEHTOB.
Anepnbie peakuuu. TUNbL SAEPHBIX PEAKIUU: J1eJIeHHEe U cuHTE3. CKOPOCTh peaklnu
pPaIHOAKTUBHOIO pacnana. [lpuMmeHeHWe paauoOHYKIHWIOB B MeauinuHe. Meton
MEUYEHbIX aTOMOB. [I[piMeHEeHNE PaIHOAKTUBHBIX HYKIIUJIOB B T€OXPOHOJIOTHH.

CoBpemeHHass MOJielb CTpoeHusi aroMa. KopmycKynsipHO- BOJHOBBIE CBOMCTBa
anektpoHa. lIpeacraBnenue o kBaHTOBOM MexaHuke. CooTHomieHue jAe bpoits.
[Ipunuun HeomnpexaeneHHoctu ['eiizenOepra. IloHstTe o0 BOJXHOBOW (YHKUHH.
KBantoBrie uymcna. AtToMHas opOutans. PacnpeneneHue  3JIEKTPOHOB IO
JHEPreTUYECKUM YPOBHSM B COOTBETCTBUU C MPUHLUMUIIOM HAWMMEHbIIEH SHEPIUH,
npaBwioM XyHaa ¥ npuHounoM [laymu. OcoOeHHOCTH CTPOCHHS IHEPreTUYECKUX
ypOBHEW aToMOB d-371€MEHTOB. DJeKTpoHHas KoHurypamus aroma. Kinaccuduxarus
XUMHAYECKHX 3JeMEHTOB (S-, p-, d-, /-3yieMeHTBI). DJIEKTPOHHBIC KOH(MUTYpaLUU
MOJIOKUTENIBHBIX M OTPUIATEIbHBIX MOHOB. OCHOBHOE U BO30YXKICHHBIE COCTOSHUS
aTOMOB. BaJICeHTHBIE 3JIEKTPOHBI.

[lepuonnueckuit 3akoH. @POpMyIMpPOBKAa 3aKOHA B CBET€ COBPEMEHHBIX
MPEJICTABIICHU O CTPOEHUHM aTroMa. MUPOBO33PEHUECKOE W HAYYHOE 3HAYECHUE
[Tepuoanueckoro 3akona J[. WM. MenneneeBa. Pamnyc aroma. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB MPOCTHIX BEHIECTB, BOJOPOIHBIX COCIMHEHUM, BBICIINX OKCHUOB
Y TUJIPOKCUIOB B IEPUOAAX U TPyNMaX. DJICKTPOOTPULATEIHHOCTD.

XHAMHUYECKAsT CBA3b. OJEKTPOHHAS TNPHUPOJAA XUMHUYECKOW CBs3U. Buael
XUMUUYecKkoil cBsizu. KoBasieHTHas CBSI3b U €€ XapaKTePUCTUKU (PHEPTHUsl CBSI3U, JJIMHA
CBSI3M, BAJICHTHBIA yTOJ, KpPAaTHOCTh CBSI3U, TOJSAPHOCTh, MOJSIPU3YEMOCTH).
KoBasienTHas HenossipHasi U nossipHast cBsisb. OOMEHHBIA U JTOHOPHO-AKIIENTOPHBIHA
MEXaHU3Mbl 00pa30BaHUSl KOBAJICHTHON TMOJSIPHOM CBsi3u. ['eoMeTpus MOJIEKYJIBI.
JIMTOJIbHBIN MOMEHT CBSI3H, IMIOJIBHBIA MOMEHT MOJIeKyJbl. oHHas cBsi3b. OTianuune
MEXJy MOHHOM M KOBAJIEHTHOM CBsA3bI0. Meramuueckas CcBsi3b. BoopoaHas CBsA3b U
€€ BIMSHHUE Ha CBOMCTBA BellecTBa. MexXMONEKYJIIApHbIE B3aumoaenucTus. llonarue o
CyIIPaMOJICKYJISIPHOM XVMUHU.

ArperatHble COCTOSIHMSI BemiecTBa. ['a3pl. ['a30Bble 3aKOHBI. YpaBHEHHE
Knaitnepona—MenneneeBa. 3akoH ABoraapo. 3akoH OOBEMHBIX OTHOIICHHIA.
OtHOcCUTENbHAs TIOTHOCTH Ta30B. CpeHsst MOJIIpHAs Macca CMECH.

CtpoeHue TBepAbIX TeJ: KpUCTAUIMYECKUE M aMopdHbIe BeliecTBa. THIbI
KPUCTAJUIMYECKUX PEIICTOK: aTOMHAasl, MOJIEKYJIApHasi, HWOHHAs, METaJUIM4YeCcKasl.
[TonstTe 00 »snemeHTapHOM sueiike. PacyeT uyucia HOHOB, COJEpPXKAIIUXCS B
aneMeHTapHo suelike. MoHHble paanychl. OnpeneneHrue MEeTaUIMYeCKoro paauyca.
3aBUCUMOCTH (PU3MUECKUX CBOMCTB BEIIECTBA OT THIA

KpucTaymnueckon pemeTtkd. [Ipuuunsl MHOrO00Opasus BemiecTB. COBpEeMEHHBIE
MPEICTAaBICHUS O CTPOCHUU TBEPABIX, KHUJIKHX U ra3000pa3HbIX BEIIECTB.



Hemonctpanuu. 1. OOpasupl BEMIECTB MOJEKYJISIPHOTO M HEMOJEKYJISIPHOTO
cTtpoenus. 2. Bozronka noaa. 3. Moaenu monekyn. 4. Kpucramnueckue pemeTKH.

2.1.2. OcHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUUYECKUX PEAKLIUAN

Knaccudukanus XuMUUECKHX peakIil MO pa3IMYHbIM MpPHU3HAKaM CpPaBHEHUS.
['omorennsie W reteporeHHble peakuuu. Kiaccudukamnus Mo 3HaKy TEMIOBOTO
apdexra. OOpartumble U HeoOpaTumble  peakuuu. Karanutuueckue u
HEKAaTaJIMTUYECKUE peakiuu. Peakuuu ¢ u3MeHeHHeM U 0e3 M3MEHEHHUS CTEleHU
OKHCIICHHS JJIEMEHTOB B COCIMHEHHUSIX.

DHepreTuka XUMHUECKUX peakuuid. TermmoBoil 3((ekT XuMUYECKOW peaxIu.
OHJIOTEPMHUUYECKUE M SK30TEPMHUYECKHE pEaAKIHUH. TepMOXMMHYECKHE YpaBHEHUS.
Termora oOpa3zoBaHus BemecTBa. 3akoH ['ecca U ciaeACTBUS U3 HETO. DHEPIUs CBSI3U.
[lonsiTue 0 BHYTpeHHEN 3HEpruu U 3HTaNbNUU. [loHsTHE 00 3HTpONMU. BTOpON 3aKOH
tepmonuHamuku.  @Popmyna  bompumana.  Oueprusa ['mbbca wu  kpurepuu
CaMOIPOU3BOJIBHOCTH XUMUYECKOW PEaKIIMH.

OOpatumble peakuuu. XUMHUecKoe paBHoBecue. KoHcCTaHTa paBHOBECHS.
[Ipuauun Jle Illarense. PaBHOBECHBIE COCTOSIHUA: YCTOMYMBOE, HEYCTOMYMBOE,
oe3pazinyHoe. CMelieHre XUMHYECKOIO pPAaBHOBECUS MOJ JEUCTBUEM pPA3IUYHBIX
(akTOpOB: KOHLEHTPALlMM PEarceHTOB WJIM MPOAYKTOB pPEAKIUH, JIaBJICHUS,
TemriepaTypsbl. Poip cMenieHuss paBHOBECHUS B TEXHOJOTHYECKHUX IIPOLIECCAX.

CKOpoCTh XMMHYECKUX PEAKIHi, €€ 3aBUCUMOCTh OT pa3IUYHbIX (HaKTOPOB:
NPUPOABl  PEATMPYIOIIMX BEHIECTB, KOHLEHTPAUMU PEarupyrolux BeEIIECTB,
TEMIIEPATYPbl, HAJIWYMS KaTajau3aTopa, IUIOMIAAM TOBEPXHOCTH PEarupyronmx
BEIIECTB. PeaknMum TOMOT€HHBIE W TE€TEPOTCHHBIC. OJJEMEHTAPHBIE PEAKLIHH.
MexaHu3M peakiuuu. AKTUBUPOBAHHBIM KOMIUIEKC (II€PEXOJHOE COCTOSHHE). 3aKOH
nercTByrommx Macc. KoHcTaHTa CKOpOCTM peakumu, €€ pa3sMepHOCcTb. CKOPOCTH
peakiuu paguoakTuBHOTO pacmnana. [lepuon momypacnana. Ilpasuno Baut-I'odda.
[lonsiTue 00 dHEPruM aKTUBAllUM U 00 DHEPreTHUYECKOM TMpOoQHiIe peakilvu.
VpaBuenne Appenuyca. KartanuzaTtopel W KaTaiau3. OHEPrus  aKTUBAIUU
KaTaJIM3UpyeEMON M HEKaTaIU3UPyeMOW peakuuu. AKTUBHOCTbD W CEJIEKTUBHOCTH
Katanu3aTropa. [ OMOreHHbII W TE€TEpOreHHBbIM KaTajau3. | OMOreHHBIM KaTajiu3 B
razoBoii (paze. Katanmutuueckoe OKUCIEHNE YTapHOTO ra3a B KOHBEPTEPaAX BBIXJIOMHBIX
ra3oB B aBTOMOOWIsiX. Poib KaTainM3atopoB B MPHUPOAE U IPOMBILUICHHOM
npou3BoAcTBe. DEepMEHTHI Kak OMOJIOTHUECKHE KaTalu3aToOphl.

JeMmoHcTpanuu. 1. DK30TepMHUYECKUE U SHIOTEPMUYECKUE XUMUYECKUE PEAKIINH.
2. TennoBble ABIEHUS MIPU PACTBOPEHUU CEPHOM KHUCIOTHI U aMMHUAYHOM CEIUTPHL. 3.
3aBUCUMOCTbh CKOPOCTH PEAKIMU OT MPHUPOAbI BEIIECTB HA MPUMEPE B3aUMOJICUCTBUS
pPacTBOPOB  pA3JIMYHBIX KHUCJIOT OJMHAKOBOM KOHUEHTPALMH C OJMHAKOBBIMU
KycOouKamu (TpaHyjaMu) [IMHKA U OAMHAKOBBIX KYCOYKOB Pa3HbIX METAJJIOB (MarHus,
IIMHKA, JKeJie3a) C pacTBOPOM COJITHOM KHUCIOTHI. 4. B3aumopeilcTBue pacTBOpOB
CEpHOI KUCIOTHI C pacTBOpaMH THOCYJb(aTa HATPHUS PA3NUYHOM KOHIIEHTpAIUH U
TeMIIepaTyphl. 5. 3aBUCUMOCTb MOJIOKEHUS paBHOBecus B cucteMe 2NO2 * N204 ot
TEMIIEpaTyphbl.

Jlabopatopusie onbIThl. 1. KaTanmutuueckoe pasioxkeHue me- poKCuaa Boopoa.

2.1.3. PactBopsI



CnocoObl BBIpaKEHUSI KOJMYECTBEHHOIO COCTaBa pacTBOpa: MaccoBas A0
PacTBOPEHHOr0 BellecTBa (MPOLIEHTHAs] KOHIEHTpAIs), MOJIIpHAsl KOHIEHTpAaIlusl.
TutpoBanue. PactBopenue kak ¢puznko-xuMuyeckuit nporecc. Kpucrammoruaparsl.

HucniepcHble  cuctembl. Koiutomanele pacTBOpbl. VICTMHHBIE  PacTBOPHI.
HucnepcHas ¢aza u gucnepcuoHHas cpefa. CycneH3ud U dMYJIbCUH. 30JIM U TEJH.
Omnanecuenrus. Dpdext Tunnansa. Koarymsamusa. Cequmenrtanus. CuHepesuc.

Peakunn B pacTBOpax 3aeKTpoiauTOB. KauecTBEHHbIE peakUMM Ha HOHBI B
pactBope. KHCIOTHO-OCHOBHBIC B3aUMOJCHCTBUS B pPacTBOpax. AMQOTEPHOCTb.
Nonnoe npoussenenuie Bojbl. Bogopoansiii nokazarens (pH) pactBopa. CusbHble U
cnabbie anekTponuthl. Pacyer pH pacTBOpOB CHIBHBIX KHUCIOT U IIETOYECH.
KoHcTanThl nmuccoruanuy cinabbix 3JeKTpoauTOB. CBsi3b KOHCTAHTHI M CTEIICHU
nucconuanuu. 3akoH pasBeneHus OctBanbaa. Peakiiuu moHHoro oomMena. Ilonnbie u
COKpaIllEHHbIE WOHHBbIE ypaBHEHUA. [ uaponus coned. I'maponn3 mo KaTHOHY, IO
aHHWOHY, N0 KaTUOHY W MO aHUOHY. Peakuusi cpeapl pacTBOPOB COJEH: KHUCIOTHAs,
miesioyHas U HeTpanpHas. [lonHblii HeoOpaTtumblit ruaponus. [lomyuenue peaxiueit
TUIPOJIN3a OCHOBHBIX coiieil. [loHsTHe O mpoTonmTHyeckon teopun bpeH- crepa—
Jloypu. IloHsiTue O TEOpUM KUCIOT M OCHOBaHWW JIbtonca. 3HaueHUE TUIPOJIA3A B
OMOJOTUYECKUX OOMEHHBIX Mporieccax. [[puMeHeHne Tuiposin3a B MPOMBIIIICHHOCTH.
PaBHOBecne Mexay HaCBIEHHBIM pacTBOpoM U ocaigkom. IIpowussenenue
pPacTBOPUMOCTH.

HemoHctpannu. 1. OnpeneneHrne  KHCIOTHOCTH — CpPeAbl  IPU  MOMOIIU
uaaukatopoB. 2. Dddexr Tunmans. 3. OOpazoBaHHME KOMIUIEKCHBIX COEIUHEHUM
MEPEXOIHBIX METAJJIOB.

JlaGopartopubie onbIThl. 1. Peakiuu nonHoro oomena. 2. CBOMCTBa KOJIJTOMIHBIX
pactBopoB. 3. I'maponusz coneir. 4. IlomyueHne W CBOWMCTBA KOMIUIEKCHBIX
COEIMHEHU.

2.1.4. OKUCAUTETHHO-BOCCTAHOBUTEIIHLHBIE TTPOIECCHI

OKUCANTETbHO-BOCCTAHOBUTEIBHBIC peakiuu. Turbl OKHCJIUTENIBHO-
BOCCTAHOBUTENBHBIX peakiuil. OKUCIeHHWE H BoccTaHOBJIeHUE. OKHCIUTENH U
BOCCTAaHOBUTEIH. METO/ 3JIEKTPOHHOTO U AJIEKTPOHHO-MOHHOTO OajnaHca. [loBenenue
BEILIECTB B cpenax ¢ pa3HbiM 3HaueHueM pH. IlepmaHraHat kanvs Kak OKHCIIHUTEINb.
OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE  PEAKIMA B MOPUPOJE, MPOU3BOJCTBEHHBIX
MpoLeccax U KU3HEAEITEIbHOCTH OPTaHU3MOB.

lanbBannyeckui siemMeHT (Ha mnpumepe syeMeHta Jlanudms). XuMuyeckue
UCTOYHUKH TOKA: TaJlbBaHMYECKUE JJIEMEHTHI, aKKyMYJSTOPbl W TOIUIMBHBIC
aneMeHThl. PopMa 3aMucu XUMUYECKOT0 UCTOUYHMKA TOKAa. CTaHAApTHBIA BOJAOPOIHBIN
anektpod. CTaHIapTHBIM DJIEKTPOJIHBIA TOTEHIMAN cucteMbl. [loHsitue 00
DNEKTPOABMKYIIEN CHJIE PEaKUUU. OIJIEKTPOXMUMHUYECKMM  psif  HaIpsSIKEHHM
(axTMBHOCTH)  MeTauioB  (psAd  CTAHJAPTHBIX  AJNEKTPOJHBIX  MOTEHIUAJIOB).
HanpasneHnue oKucInu-TeIbHOBOCCTAHOBUTEIBHBIX PEAKIUN.

DJIEKTPOJIN3 pacIiaBOB U BOJAHBIX PACTBOPOB JIEKTPOJIUTOB (KUCIIOT, IIEJI0OUYEH U
coseil). 3akoHbl AnekTposnu3a. [IpakTUueckoe NPUMEHEHHE JJIEKTPOJU3a IS
MOTYYEHHUS IIEJIIOYHBIX, ETOYHO3EMEIbHBIX METAIVIOB U AJIFOMUHUSL.

Koppo3sus meTamioB: crocoObl 3aUThl METAUIOB OT KOPPO3HUH.



JlemoHcTpanuu. B3aumoneiicTBue nepmMaHraHata Kajnusi ¢ CyJb(UTOM HaTpHs B
pPa3HBIX cpeaax.

2.2. OCHOBBI HEOPTraHUYECKON XUMHUU

2.2.1. Knaccudukaiys 1 HOMEHKJIaTypa

HEOPTraHMYECKUX COETUHEHUN

Baxnelimue KinacCchl HEOPraHUYECKUX BELIECTB. OJIEMEHThl METAUIbl U
HEMeTaulbl U ux nojoxkeHue B llepuoguyeckoit cucreme. Knaccudukauus u
HOMEHKJIATypa CJOKHBIX HEOPraHWYECKUX COEOUHEHHM: OKCHAOB, THAPOKCHUIOB,
KHMCJIOT U cojier. [ eneTnyeckas CBsI3b MEXAY KIACCAMHU HEOPTaHUYECKUX COCTMHEHUN.
Nnentudukarms HeOpraHUISCKUX BEIICCTB M HOHOB.

KommuiekcHsie COCTMHEHUS. CocraB KOMILUIEKCHOT'O HOHA:!
KOMILIEKcooOpa3oBarenp, Juranasl. KoopaunamuonHoe uucio. Homenknatypa
KOMIUICKCHBIX COCJIMHEHHI. 3HAUY€HUE KOMIUIEKCHBIX CoOeauHeHun. lloHaThe o
KOOPAMHALMOHHOW XVMUMU.

2.2.2. HeMetaisl

Bonopon. Ilomyuenue, dusznueckue M XUMUYECKHE CBOWCTBA (peakiuu C
METa/llaMM ¥ HEMETaJJlaMH, BOCCTAHOBJICHHE OKCHUIOB U cousieid). [uapumsl.
TonIMBHBIE DIIEMEHTBHI.

["anorensl. O61Iast XapaKTEPUCTUKA 3JIEMEHTOB TiaBHOM noarpynibl VII rpymib.
@du3nyecKkrue  CBOMCTBA  NPOCTBIX  BEHIECTB.  3aKOHOMEPHOCTH  U3MEHEHUS
OKHCJIMTEIIbHOM AaKTUBHOCTH TAJOT€HOB B COOTBETCTBUM C UX IIOJOXKEHUEM B
nepuoauyeckod Tabmuue. Ilopsnoxk  BBITECHEHMS TajlOT€HOB U3  PacTBOPOB
raJIOTeHUI0B. XJIOp — MOJYYEHUE B MPOMBILUIEHHOCTH M JTA0OpAaTOpUU, PEAKIUU C
METAJUJIAaMH M HEMETaulaMu. B3amMonencTBue XJjiopa C BOAOW M PacTBOPaMH
menouen. llemHOM MexaHM3M peakuuy B3aWMMOJEWCTBUSA XJIOpa C  BOJOPOIOM.
O06e33apakuBaHie MUTHEBOM BOJIBI XJIOPOM. XPaHEHHE U TPAHCIOPTUPOBKA XJIOpa.
Kucnoponnsie coenuHeHus xiiopa. ['MIOXJIOPUTHI, XJIOpaThl M IEPXJIOPATHI KaK
TunnyHbie okucautTenu. OcobenHoctn xumun Gropa, 6poma u nona. Kauectennas
peakuuss Ha HOA. ['amoreHoBomOpoAbl —  MOJNYYEHHUE, KHUCJIOTHBIE W
BOCCTAHOBHUTEJBHBIE CBOMCTBA. XJIOPOBOAOPOI. ['aoreHOBOAOPOAHBIE KUCIOTHI U UX
conmu. CoisiHasi KHCJIOTa U ee coyin. KauecTBeHHbIE pEaKIMu Ha TaJOrE€HU]-WOHBI.
[IpyuMeHeHne ralTor€eHOB U X BAXKHEUIITNX COCTMHECHUN.

DneMeHTHI OATPYNIbl Kuciopoaa. OO0Ias xapakTepucTHKa JIEMEHTOB TJIaBHOU
noarpynnsl VI rpynmbel. Pu3nueckue CBOWCTBA NPOCTBIX BenlecTB. (O30H Kak
ajutoTponHas monudukanus kuciaopona. Ilomyuenue o3ona. O3onaTophl. O30H Kak
okucinurenb. llo3uThBHAsgE W HeratuBHas poOJib O30HA B OKpYXKAlOLIEW Cpene.
BzaumopeiicTBue o30Ha ¢ ankeHamu. CpaBHEHHE CBOMCTB 030HA U Kuciiopoaa. Boaa u
NEPOKCHJT BOJIOPOJIA KaK BOJOPOIHBIE COEANHEHHS KUCIOPOJa — CPAaBHEHUE CBOWCTB.
Ilepokcua Bomopona Kak OKMCIUTENb WM BOCCTAHOBUTENb. [lepokcuabl METAJLIOB.
[Tonsitue 06 opranmyeckux mnepokcunax. Cepa. Amnorponusi cepbl. Puznyueckue u
XUMHUYECKUE CBOMCTBA cepbl (B3aUMOJEHCTBHE C METAIAaMU, KHUCIOPOJIOM,
BOJIOPOJIOM, PacTBOpaMHU IIEJIOYEH, KUCIOTaMU-OKHCIHUTENsIMU). B3aumMopelncTBue
CepbI C CyIb(OUTOM HATPHS C 0Opa30BaHUEM THOCYIh(paTa



Hatpusi. CepoBOAOpOA — TIOJYYEHHE, KHUCIOTHBIE M BOCCTAaHOBUTEJIBHBIE
cBoiictBa. Cynbpuasl. Jucynsdan. [londarue o nonucynbpunax. CepHUCTHIN ra3 Kak
KHUCJIOTHBIA OKCHJ. OKHCIUTENBbHBIE M BOCCTAHOBHUTEIBHBIE CBOMCTBA CEPHUCTOTO
raza. [losyueHue cepHUCTOro rasa B MPOMBILUIEHHOCTH U jJaboparopun. CepHucras
kucimota u ee coind. Cepueiii  anrugpun.  Cepnas  kucnora.  CBOMCTBa
KOHIIEHTPHUPOBAHHOMN 151 pazbaBieHHOMN CEpHOU KHUCJIOTHI. JleucTBue
KOHIIEHTPUPOBAHHON CEPHOM KHUCJIOTHI Ha caxap, METaJllbl, HEMETAILJIbl, CYJIb(PUIbL.
TepMuyeckasi ycTOWYMBOCTH CyibdaToB. Kpucramioruaparsl cyinb(aToB MeETaIOB.
KadecTBeHHas peakusi Ha CEPHYIO KUCJIOTY U €€ COJIH.

OneMeHThl moArpynnsl azora. OOmas XapaKTEpUCTHKA 3JIEMEHTOB TIJIABHOU
noArpynmsl V rpymnmsl. PU3N4eCKHe CBOMCTBA IMPOCTHIX BEIIECTB.

A30T ¥ ero coequHeHns. CTpoeHnue MOJIEKYJIbI a30Ta. PU3NYECKHNE U XUMHYECKUE
cBoiicTBa aszora. IlomydyeHue azoTa B MPOMBIILIEHHOCTH W JlabopaTtopun. HuTpuasl.
AMMUaKk — €ro mnoiydeHue, (U3NYECKue M XHUMHUYecKHe CBoicTBa. OCHOBHbBIE
CBOMCTBA BOJHBIX pacTBOPOB aMMHaka. AMMMAK KAaK  BOCCTAaHOBHTEIb.
B3anMozeiicTBue amMMuaka ¢ aKTUBHBIMM MeTaJllaMd. AMUJ HATpus, €ro CBOMCTBA.
Comu ammonus. [loBenenue comneil aMMOHMS IIpU HarpeBaHuu. KauecTBeHHasl peakius
Ha MOH aMMoOHus. [Ipumenenne ammuaka. OKCuapl a30Ta, UX MOJYyYEHHE U CBOMCTBA.
Oxcup azora (I). Oxucnenune oxcuaa azota (Il) xucnopogom. Jumepusamnus okcuaa
azota (IV). Asotucras kuciaora u ee coiad. HUTpUTBI Kak OKHUCIUTENIN W
BOCCTAHOBUTENU. A30THas KuUcIOoTa — (DU3UYECKUE U XUMHUYECKHE CBOWCTBA,
MoJlydyeHue. A30THAs KHUCIOTa KaK OKUCIUTENb (OTHOUIEHWE a30THOW KHUCIOTHI K
MeTaJulaM 1 HeMeTaJljlaM). 3aBUCUMOCTb MPOAYKTa BOCCTAHOBJICHUS a30THOM KUCIIOTHI
OT aKTMBHOCTH METajllla U KOHLIEHTpaUuu KUCHOoThl. [loHATHE O KaTMOHE HUTPOHUS.
Oco0OeHHOCTh B3aUMOJCHCTBUSL MarHusi M MapraHia ¢ pa30aBIE€HHON a30THOU
kuciaotod. HuTpaTel, ux Qusnueckue M XHUMHYECKHUE CBOWCTBA (OKHUCIUTEIbHBIC
CBOKMCTBA U TEPMUYECKAS] YCTOUUHUBOCTH), IPUMEHEHHE.

®ochop u ero coenunenus. Ammorponusi (ochopa. dusznyeckue CBOICTBA
dochopa. Xumuueckue cBoicTBa pochopa (peakuu ¢ KHUCIOPOJIOM, raJloreHaMH,
METaJlJIaMH, CJIO)KHBIMU BEILIECTBAMU-OKUCIUTENSIMH, Inenoyamu). llomyuenue wu
npumenenue Gochopa. Xmopumbr dochopa. Dochun. Dochunasl. DochopHbIN
aaruapua. Oprodocdopras u MeradochopHas KUCIOTH U UX conu. KadecTBeHHas
peakmmst Ha optodocdarel. Pazmoxenune optodochopHoit kucnorel. [Ipumenenue
dochopHOl KHCIIOTHI U ee conell. buonornyeckas ponb pocdaro. ITupodochopnas
kuciora u nupodocdarsl. Oxcua docdopa (II), dbochopucras kuciaora u ee CoJH.
docdopHOBaTUCTAS KUCIIOTA U €€ COJIH.

[Moarpynna yrnepoaa. OOmias XxapakTepuCTUKA 3JIEMEHTOB IIABHOW MOJATPYIIIIBI
IV rpynnsr.

VYraepoa. Amnorponus yriaepojaa. CpaBHEHHE CTPOCHHUS U CBOMCTB Tpadura U
anMaza. OymiepeH Kak HOBas MOJIEKYJsIpHas ¢opMma yriaepoaa. YTroJyb: XUMHUYECKUE
CBOICTBa, MoyiyueHue U npumeHenue yrisa. Kapounel. ['mnponu3 kapbuaa kanpuus u
KapOuna amomunus. KapOuabl mepexoaHbIX METauioB (Kenes3a, Xpoma H Ap.) Kak
CBEpXNpouHble MaTepuaibl. CHHTE3-ra3 Kak OCHOBAa COBPEMEHHOM MPOMBIIIIEHHOCTH.
Oxkcunpl yriaepoja. DJIEKTPOHHOE CTPOEHUE MOJIEKYJbl YrapHoro rasa. YTrojb Hu
YTapHBIA ra3 Kak BOCCTAaHOBUTENH. Peakuysi yrapHoro ra3a ¢ paciulaBaMH IIEJIOYEH.



Cunrte3 ¢dopmuaTtoB. OOpa3oBaHME YrapHOTO Ta3a MPU HEMOJHOM CrOpaHWUU YTJIs.
buonorunueckoe nerictBue yrapHoro raza. [lomydeHue v mpUMEHEHHUE YrapHOTO rasa.
VYriekucnblii ra3: mojiydeHue, XUMHUUYEeCKIEe CBOMCTBA (B3aMMOJCHCTBUE YIIIEKUCIIOTO
ra3a ¢ BOJIOM, IeJ0YaMu, MarHueM, ePOKCUAaAMHU METAILIOB). DIEKTPOHHOE CTPOCHUE
YIJIEKUCIIOTO Ta3a. YToJibHasi KUCJIOTa U ee cosid. KapOoHaThl U rUAPOKapOOHATHI: HX
noBejieHUe npu HarpeBanuu. KaduecTBeHHas peakiust Ha kapOoHaT-uoH. Haxoxenue
KapOOHATOB MarHusi M KajlblMsl B TMPUPOJIE: KOPAUIbl, XKEMYYT, W3BECTHAKHU
(M3BECTKOBBIE TOPBI, KAPCTOBBIE MENIEPHI, CTAIAKTUTHI U CTAITATMUTHI).

Kpemuuit. ®usznueckue u XUMUYECKUE CBOWCTBA KpeMHHs. Peakuum ¢ yriew,
KHCIIOPOJOM, XJOPOM, MAarHUEM, PacTBOpPaMH ILueioyeH, cepoBogopoaoM. CuimaH —
BOJIOPOIHOE coennHeHne kpeMuusa. Cumuuuael. [lonyyenne u npuMeHeHue KpeMHUSI.
Oxkcun xpemuus (IV), ero crpoenue, puanyeckue 1 XUMUYECKHE CBOMCTBA, 3HAYEHUE
B MpUpOJIe U NMpuMeHeHne. KpeMHUeBble KUCIOThl U UX CONH. ['MApOIU3 CHIIMKATOB.
CunnkaTHbIE MUHEPAJIBI — OCHOBA 36MHOM KOPBI. AJIFOMOCHJIUKATHI.

bop. Oxcun 6opa. bopHas kucnora u ee conu. bypa. Bogopoansie coennnenus
6opa — 6opansl. [IpuMenenue coenuHeHu Oopa.

bnaropoansie (uHepTHBIE) ra3pl. OOIIas XapakTEpPUCTHKA DJIEMEHTOB TJIABHOU
noarpymmsl  VIII rpynmel. OcoOeHHOCTH XuUMHUYeCKHX CBOMCTB. [IpuMeHeHue
0JIarOpOIHBIX T'a30B.

HemoHncTpauuu. 1. 'openue Bogopoza. 2. [Tomyuenue xsopa (OnbIT B IPOOUPKE).
3. OxucnauTeNnbHbIE CBOMCTBA PacTBOpA TMHOXJ0pUTa HATpus. 4. ONbITEl ¢ OPOMHOI
Bojor. 5. IlmaBnenme cepel. 6. ['openue cepsl B kucinopone. 7. B3aumonerictBue
xesesa ¢ cepoid. 8. 'openue cepoBoniopona. 9. Ocaxnenue cynbdpuaon. 10. CrolicTBa
cepHucroro raza. l1. JleMcTBHe KOHILIEHTPUPOBAHHOW CEPHOM KHUCJIOTBHI HA MEIb U
caxapo3y. 12. PactBopenne ammumaka B Boje. 13. OCHOBHBIE CBOWMCTBAa pacTBOpa
amMmuaka. 14. Katanuruueckoe okuciienne aMmuaka. 15. Ilomyuenne okcuna azora (1)
U €ro OKHUCJICHHE Ha Bo3ayxe. 16. JleiicTBue a30THOM KUCIOTH HA Menb. 17. I'opeHue
docthopa B kuciaopone. 18. IlpeBpamenne kpacHoro ¢ocdopa B Oeablii U €ro
cBeucHHe B TeMHoTe. 19. BzaumopeiictBue ¢ocdopHoro anruapuaa ¢ Boaou. 20.
OO6pa3uwl rpadura, anmasa, kpemHusi. 21. I'openue yrapnoro raza. 22. Tymienue
IJIAMEHH YTJIEKUCIIBIM ra3oM. 23. PasnoxeHnue Mmpamopa.

Jlabopatopubie ombiTel. 1. I[lomydeHue xyiopa ¥ W3y4eHHE €ro CBOWMCTB. 2.
CaoiicTBa xJyopcojaepxkaniux oroenuBateneid. 3. CoiicTBa Opoma, MojJ1a U UX CcoJiel. 4.
N3yueHue CBOMCTB CEPHOM KHUCIOTBI M €€ cojeu. 5. M3ydeHue CBOMCTB BOIJHOIO
pactBopa ammuaka. 6. CBoicTBa cosneid amMmoHus. 7. KadecTBeHHas peakiusi Ha
kapOoHat-uoH. 8. VcmblTaHue pacTBOpa CHUJIMKaTa HATpUs MHAMKATOPOM. 9.
O3HakomiieHHE ¢ 00pa3liaMu IPUPOJIHBIX CHIIMKATOB.

2.2.3. Metannsl

OO6mwmit 0630p 1eMEHTOB — MeTaJlIoB. CBOMCTBA MPOCTHIX BEIIECTB-METAJIIOB.
DJIEKTPOXUMHUYECKUN Pl HANPSHKEHUM METauioB. MeTalnuecKue KpUcTaliInyecKue
pemetku. CrutaBel. XapakTepUCTHKa HamOoJiee M3BECTHBIX CIUIaBOB. llomyueHue u
MIPUMEHEHNE METAJIOB.

lenounsie Metasibl. OOmIas XapaKTEPUCTHKA IEMEHTOB IJIaBHON MOATPYIIH |
rpynmnbl. CBOMCTBA IIETOUYHBIX METAIOB. Pacrio3HaBaHue KaTUOHOB JIUTHSI, HATPUSI U
Kanus. Hatpuil MU Kaimii — NpPEenCcTaBUTENM IIEJOYHBIX METAIOB. XapaKTEepHbIE



peakiuu HaTpust U Kanus. [lomydyeHue menoyHbX MeTamioB. OKCUIBI U TTEPOKCHIBI
HaTpus U Kanus. CoennHeHus: HaTpus U Kanus. Colid HATpusl, Kajaus, UX 3HAYCHUE B
PUPOJIE U KU3HU YesoBeka. Co/la U eIKUI HATp — BaXKHEHIINE COCAUHEHUS HATPHUSI.

bepunnmii, MarHui, meno4yHo3emenbHble MeTauibl. OO0Iias XapaKTepucTUKa
3JIEMEHTOB IJ1aBHOW moArpynisl Il rpynmsl. bepumui, Mmaraui, meiI04YHO3EMENIbHbIE
MeTaibl. AMGOTEpPHOCTh OKCUIA U TUpokcuaa Oepuining. OKkpacka IIaMeHH COISIMU
IEJIOYHO3EMENBHBIX METAUIOB. Maruuii u Kanbluii, ux oOIlas XapakTEepUCTHKA Ha
ocHOBe TmonoxeHus B Ilepuomnueckoin cucreme snementoB J[. M. Menaeneea u
ctpoeHus atoMoB. [lomydenue, pu3MvyecKkne U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE
MarHusi, Kajablus U uX coearuHeHuid. CoJid MarHusi U KaJbIUsl, UX 3HAUCHUE B MPUPOJIC
Y KU3HU YesioBeKa. KeCTKOCTh BOJIbI M CLIOCOOBI €€ yCTPaHEHU .

AmoMmunMii. PacnpocTpaHEHHOCTh B NpPUPOAE, (PU3MUECKHE U XUMUYECKUE
CBOMCTBa (OTHOIIEHHE K KHCIOPOJY, Tallor€HaM, pacTBOpaM KHCIOT W IIEJIOYeH,
amomoTepmusi). [IpousBoacTBo amomunus. [Ipumenenue amoMuaus. AMGOTEPHOCTh
okcuaa u ruapokcuaa amomuHus. Comu amromusus. [lomHoe pasnoxeHue BOAOM
COJICH aJTIOMUHHUS CO CJIA0BIMU JIByXOCHOBHBIMHU KHCJIOTaMU. AJIIOMHUHATHI B TBEPJIOM
BUJIE U B pacTBope. KoMIIeKCHbIE COEIMHEHNS aTFOMUHMUSL.

OnoBo u cBuHel. Pu3nyecKue U XUMUYECKUE CBOICTBA (peakuu ¢ KUCIOPOIOM,
kuciotamu), npumenenue. Comnu onosa (II) u ceunna (I11). CBUHIIOBBIN aKKYyMYJISTOP.

Mertamibl mo6ouHbIX oArpym. O01as XapakTepUCTHKA MEPEXOIHBIX METAJIOB
|—VIII rpynn. OcoGEHHOCTH CTpOEHUsT aTOMOB MEPEXOAHBIX MeTauioB. OOmme
dusnueckne u xuMuyeckue cporicta. [I[puMeHenrne MeTasiosB.

Xpom. Ou3nyeckrue CBOMCTBA XpoMa. XUMHUYECKHE CBOMCTBA XpOMa (OTHOILIEHHE
K BOJSIHOMY Iapy, KMCIOPOY, XJI0pY, pacTBopam Kuciot). [lonydenue u npumeHenue
xpoma. CoeguHeHnss Xpoma. V3MEHEHME OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIX U
KHMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THUIPOKCHIOB XpOMa C POCTOM CTEIECHU
okucieHusi. AmporepHsie cBoricTBa okcuaa u rugapokcuaa xpoma (III). Oxucnenue
coneri xpoma (III) B xpomatel. B3auMmHble mnepexoabpl XpOMaToOB U JTUXPOMATOB.
XpomaTel U AUXpomathl Kak okuciutenu. [loiHOe pasnokeHue BOAOM COJIEM XpoMma
(IIT) co cnabpiMu ABYXOCHOBHBIMU KHcTOTaMu. KOMIUIEKCHBIE COeAMHEHUS XpOoMa.

Mapranen. @usnyeckue CBOMCTBA MapraHia. XMMHUUYECKAE CBOMCTBA MapraHiia
(OTHOILIEHHE K KHUCIOPOAY, XJOpy, pacTBopam KucioT). [lonydenune u mpumeHeHHe
mapranna. Okcun mapranna (IV) kak okucnurens u kartanuzatop. llepmanranar
KaJusl Kak okuciautenb. Oxcun u ruapokcua mapranua (II): momydenue u cBoiicTsa.
Coenunenuss Mapranua (III). Maunranar (VI) kanmua u manranar (V) kamus, X
MIOJIyYEHHE.

Kenezo. Haxoxnenue B npupoze. 3HaUEHUE Keyne3a sl OpraHu3Ma YEIOBEKA.
du3nvecKkue CBOMCTBA JKeje3a. XMMHUUYECKHE CBOMCTBA Kelie3a (B3aMMOJICUCTBUE C
KHUCJIOPOAOM, XJIOPOM, CEpPOH, yrieM, BOJI0M, KUCIOTaMU, pacTBOpaMHu coJieii). CriaBsl
xene3a c¢ yraepogom. llomydyenne u npumenenue sxene3a. COeIMHEHHs JKele3a.
CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
ruapokcuna xenesa (II) u rugpokcuna xenesza (III). Conu xenesa (I1) u xeneza (III).
Meroasl nepeBona coneir xeneza (II) B comm xeneza (III) m obparno. IlomHoe
pasznoxkenne Bomoi comyeit xeme3a (III) co crnabpiMu IBYXOCHOBHBIMU KHCIIOTaMHU.



OxkucnutenpHble CBOMCTBA coenuHenuit xemne3a (I11) B peakuusix ¢ BOCCTAHOBUTEISIMU
(nommooM, cepoBOAOPOJIOM M MeAblo). lluaHuaHble  KOMIUIEKCHI  JKeJesa.
KauecTBennnie peakuuu Ha noHbl keneza (II) u (III). depputhl, UXx MojgydeHUEe H
IPUMEHEHHUE.

Mens. Haxoxnenue B mnpupone. buonorndeckas posb. Dusnueckue u
XUMHUYECKUE CBOMCTBA (B3aUMOJEHCTBUE C KUCIOPOJOM, XJIOPOM, CEpOH, KUCIOTAMHU-
oKucIuTeNnaMH,  xjopumoM  xkeneza  (IIl)).  BsaumopelictBue  meaum ¢
KOHIICHTPUPOBAHHBIMU COJITHOW, OPOMOBOJIOPOIHOW W HOJOBOJIOPOTHON KUCIOTAMU
6e3 mocryna Bo3ayxa. [lomyuenune um mpumeHeHue meau. OKCHI ¥ TUIPOKCUA MEIU
(IT). Conu menu (II). Meansiit kynopoc. Ammuakatsl Mmeau (I) u meau (I1). [lonyuenue
okcuna meau (I) BoccranoBienuem runpokcuna meau (II) rmrokoszoit. Ilomyuenue
xjopuaa u noauaa meau (I).

CepeOpo. @Dusuyeckre U XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE C
CEPOBOJIOPOJIOM B MPUCYTCTBUU KUCIOPOA, KUCIOTaMU-OKUCIUTENIMU ). OcaxaeHne
OKcHJa cepebpa mpu JEWCTBUM IIEIIOYM Ha coyiu cepedpa. AMMHakaThl cepedpa Kak
okucautenu. KauecTBeHHas peakiusi Ha MOHbBI cepeOpa. [Ipumenenue cepedpa.

3o0n0T0. PU3NYECKHE M XHUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHUE C XJIOPOM,
«IIAPCKOM BOJKON»). 30JI0TOXJIOPOBOAOPOaHAs KucioTa. ['mapokcun 3omota (III).
Kommekesl 30mota. CriocoObl  BBIJICICHUS 30J0Ta U3 30JIOTOHOCHOW TMOPOJIBI.
[Ipumenenue 30710TA.

[uak. du3nyecKkue U XMMHUYECKHE CBOMCTBA (B3aMMOJCHCTBHE C rajlor€HaMH,
KHCJIOPOAOM, CEpOH, BOJIOM, pacTBOpaMu KHUCIOT U 1ienoueit). Ilomydenue wu
MpUMEHEHUE ITMHKa. AMGOTEPHOCTh OKCHJIa U THAPOKCHUAA [IMHKA. Baxueiiue conu
IUHKA.

PryTh. ®Ousnueckue U XUMHUYECKHE (B3aUMOJEWUCTBHE C KHUCIOPOIOM, CEpOl,
XJIOPOM, KHUCJIOTaMU-OKUCIUTENIAMHU) cBoicTBa. [lojlydeHue W MpUMEHEHHE PTYTH.
Amaneramel — crmaBbl pTrytd ¢ metammamu. Oxcupa prytu (II), ero momyuenwe.
Xnopun u nogun pryta (1I).

Hemonctpanuu. 1. Komnekiua merannoB. 2. Koiekuuss MUHEpaaoB U pya. 3.
Komnekmus «Xene3o u ero crnass». 4. OkpalliiBaHue MJIaMEHH COJIIMH IIEJIOYHBIX U
IEJIOYHO3EMENIbHBIX ~ MeTa/uloB. 5. BsaumopeiicTBue HaTpus ¢  BOAoul. 6.
B3anmogerictBue xaneiusa ¢ Bogou. 7. Komekmusa «AmromuHuiny. 8. IlnaBienue
amomuHus. 9. BzaumopelicTBue amtoMuHus co Imenoudnto. 10. Amomorepmus. 11.
B3aumoneiicTBre xpoma ¢ COISTHON KHUCIOTOM 0e3 goctymna Bo3ayxa. 12. OcaxiaeHue
ruapokcuga xpoma (III) u oxucnenue ero mepokcuaom Bojaopoaa. 13. Paznoxkenue
auxpoMara amMoHus. 14. PasznokeHue MEepoKCHa BOAOpOAa TOJA JIEMCTBHEM
nuokcuaa mapranma. 15. Ocaxnaenue rugpokcuna skeneza (II) u okucieHue ero Ha
Bo3ayxe. 16. Boinenenue cepedpa u3 ero cojiei 1eCTBUEM MEJIH.

JlaGopatopHblie OmbIThl. 1. OKpaliBaHUE TIJIAMEHH COSIUHEHUSIMU IEIOYHBIX
MeTayioB. 2. (O3HaKOMJICHME C MHUHEpajaMd U BaXKHEUIIMMHU COCIUHEHUSIMU
HIEJIOYHBIX MeTaJUIOB. 3. CBOMCTBa COEQUHEHMM MIETOYHbIX MeTaiioB. 4. Oxpacka
IJIAMEHU COJISIMU IIEJIOYHO3EMENbHBIX MeTauioB. 14. CBoiicTBa MarHusi U €ro
coeaunenui. 15. CpoiictBa coequHeHuit kanpus. 16. XectkocTts Boabl. 17. CBoiicTBa
amromuaus. 18. CBoiicTBa coequHeHni amomMuaus. 19. CBoiicTBa 0710Ba, CBUHIA U UX
coennHennil. 20. CpoiictBa coeauHeHuii xpoma. 21. CpolicTBa MapraHua M €ro



coeauHeHui. 22. M3ydyenue muHepanoB xene3a. 23. CpolicTBa xenes3a. 24. CBoiicTBa
MEJIH, €€ CIIJIaBOB M coeauHeHHM. 25. CBOMCTBA IIMHKA U €r0 COCIUHCHUM.

2.3. OCHOBBI OPraHUYECKON XUMUH

2.3.1. OcHOBHBIE MOHATHUS OPTAaHUYECKON XUMUU

[TosiBneHne U pa3BUTHE OPraHMYECKOM XMMHUM Kak Hayku. [Ipeamer m 3amaum
OpPraHMYeCcKON XuUMHH. MeCTO UM 3HA4€HUE OpPraHUYEeCKOM XUMHH B CHUCTEME
€CTECTBEHHBIX HayK. B3auMOCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB.

Oco0eHHOCTH OpraHuveckux BemiecTB. [IpudyrHBI MHOTOOOpa3usi OpraHUYEeCKUX
BemecTB. OpraHM4ecKue BEIIECTBA B NPUPOJAE. YIIIEPOAHBIA CKEJIET OpPraHWYeCKOn
MOJIEKYJbI, €ro THMBL I[MKIMYecCKue, anukindeckue. KapOouukinudyeckue u
TETEPOLMKINYECKUE CKeleThl. KpaTHOCTh XMMUYECKOW CBSI3UM (BUIBI CBSI3€H B
MOJIEKYJIaX OpraHWYECKUX BEIIECTB: OJIMHAPHBIC, JTBOWHBIC, TpOWHBIC). V3MeHeHue
DHEPrUM CBA3EM MEXKIY aTOMaMHu yIVIEpOJA IPU YBEIUYEHUM KPATHOCTH CBS3H.
HacpllieHHbIE ¥ HEHACBIIIEHHBIE COCIUHEHMS.

DJEKTPOHHOE CTPOEHUE M XUMHUYECKHE CBSI3UW aToMa yriepona. I'mbpuauzanus
aTOMHBIX OpOuTaliel, €€ TUIbl JJI1 OpPraHUYeCKUX COEIUHEHMl: sp3, sp2, sp.
OOpa3zoBaHue CT- W p-CBA3€M B MOJIEKYJaX OpPraHMYECKUX COCJAMHEHUH.
IIpocTpaHCTBEHHOE CTPOECHUE OPTAHUYECKUX COCAUHEHUMN.

XHUMHUYECKOE CTPOCHUE KaK MOPSALOK COCAMHEHHSI aTOMOB B MOJIEKYJIE COIVIACHO
uX BajgeHTHOCTH. (OCHOBHBIE IIOJOKEHHS TEOPUUM XUMHUYECKOTO  CTPOCHMS
opraHnueckux coeauHeHnid A. M. byrtiepoBa. 3aBUCHMOCTb CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTpoeHus Mojekyn. CtpykrypHas ¢opmyna. M3omepus u u3oMepsl.
CrpykTypHas M TNpOCTpPaHCTBEHHas u3oMepus. M3omepus yriepoaHOro CKeserta.
N3omepuss monoxkenus. MexknaccoBass u30Mepusa. Buasl pPOCTpaHCTBEHHOU
n3omepun. Onrtudeckas n3omMepuss. ACUMMETpUYECKUI aToM yriiepona. OnTudeckue
AHTUIOABI. XUPAIBHOCTb. XUPAJIbHBIE M aXWpaJbHBIE MOJEKYJbL. [eomeTpuueckas
uzoMepus (IUc-, TpaHC-U30MEPHS).

OU3NKO-XUMUYECKHE METOAbl HCCIEHOBAHHUS CTPOCHUSA U  PEAKLHOHHOU
CIIOCOOHOCTH  opraHuyeckux  coeauHeHuil.  Cnektpockormust  SIMP,  macc-
CHEKTpOMETpHUs, HHPPaKpaCHAsE CHEKTPOCKOMUSI.

DNEKTPOHHOE CTPOEHUE OpPraHMYECKUX BEIIECTB. B3auMHOE BIMSHHE aTOMOB U
Tpynm aToMoB. JJeKTpoHHBbIE d(DPeKxThl. MHAYKTUBHBIM W Me30MEpHBIA A(DPEKTHI.
[Ipencragiienue o pe3oHaHCe.

Knaccudukanusa oprannyeckux BemiecTB. OCHOBHbBIE KIACChl OPraHHMYECKUX
coenuHeHuid. [IpuHIMNBl KiIaccupukauuu OpraHuueckux coeauHeHui. [lonstue o
¢ynkunoHansHoOM rpynmne. Kiaccudukanus  OpraHMYecKHX — COEJUHEHUM 10
¢yHKUMOHANBHBIM TpymnmnaM. ['omonorusi. ['omosoru. ['omosnorumyeckas pa3HOCTb.
I'omonornueckue psapl.

Homenknatypa oprannyeckux BemecTB. MexayHapoaHas (CHCTEMaTH4yecKast)
HOMEHKJIATypa OpraHMYeCKMX BEIIeCTB M TNPUHIUIB O00pa30BaHUS Ha3BaHUU
OPTraHUYECKUX COEAMHEHUN. PanlnoHaibHass HOMEHKIATypa.

Knaccudukanus m ocoOeHHOCTH oOpraHuyeckux peakiuil. CrocoObl 3amucei
peakuuii B opraHudyeckoil xumuu. Cxema W ypaBHEHHE. YCIOBHS MPOBEACHUS
peakuuii. Knaccudukanms peakuuil OpraHUYeCKUX BEIIECTB IO CTPYKTYpHOMY
IIPU3HAKY: 3aMelIeHue, NPUCOECAVHEHWE, OTINEIUICHHE. PeaknnoHHBIE LEHTPHI.



[lepBoHauanbHbIe TOHSTUS O TUIAX W MEXaHU3MaX OPraHUYECKUX PEaKIHi.
['oMonuTHUeCKUi U TeTEPOJUTUYECKUN pPa3pblB KOBAJIEHTHOW XWMHUYECKOM CBS3HU.
CBoOOHOpaANKAIBHBIM W HOHHBIA MeXaHuU3Mbl peakuuu. [loHaTue o cBOOOAHOM
paaukaine, Hykieoduie, snekrtpoduiie, kapOokatuoHe U kapOanuoHe. OO6o03HaAUEHHE
VMOHHBIX PEaKIUid B OpPraHUYecKod XuMHUU. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC
peakuuu B opraHudeckol xumuu. WneHTtuduxanus OpraHuyecKHX COEAUHEHHI.
['eneTnueckas CBSI3b MEXKIY KJIaCCaMU OPTaHMYECKUX COCIMHEHUN.

JlemoHcTpannu. Moaenu OpraHndeCKuX MOJIEKYIL.

2.3.2. YrieBonopoasl

AnkaHbl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI METaHa. Sp3-
[ubpuauzanuss opOuTaseir aroMoB yriepona. [oMonormdeckuid psg W oOmas
dopmyna ankaHoB. CucTeMaTH4ecKas HOMEHKJIATypa alKaHOB M paJuKaJioB.
N3omepus yraepogHoro ckenera ainkaHoB. [lonstue o koHpopmanusx. dusznyeckue
CBOMCTBA aJKaHOB. 3aKOHOMEPHOCTH U3MEHEHHUSA(DU3UUECKUX CBOMCTB. XUMHUYECKUE
CBOIMCTBA AJIKAHOB: TAJIOTEHUPOBAHHWE, HUTPOBAHUE, ACTHAPUPOBAHHUE, TEPMUUECKOE
pasnokeHue (MUPOIN3), TOPEHUE KaK OJWH K3 OCHOBHBIX HCTOYHHMKOB TeIJIa B
IMPOMBIIIVICHHOCTH M OBITY, KaTaIUTHYECKOE OKHUCIEHHE, KPEKUHI KakK CIOCOObI
MOJIYYEHHUS] BAKHEHIINX COEAVMHEHUN B OPraHUYECKOM CHUHTE3€, M30MEpPH3alMs Kak
croco6 IIOJIyYEHHUS BBICOKOCOPTHOTO OeH3u1Ha. Mexanusm peakiuu
CBOOOJTHOPAIMKAIBHOTO ~ 3aMellleHuss (Ha TpuMepe  XJIOPUPOBAaHUA  METaHa).
CuHTeTHYEeCKHE CMOCOOBl TOJYYEHHUs] ajlKaHOB. MeToAbl TOJIyYEHHUs alKaHOB U3
anKkuirajgoreHuioB (peakiusi Bropua), nexapOOKCHIMpOBaHUEM COJied KapOOHOBBIX
KHCIIOT M OJJIEKTPOJU30M pPACTBOPOB COJEH KapOOHOBBIX KHCIOT. Haxoxxnenue
AJIKaHOB B IPUPOJIE U TPUMEHEHUE AJTKAHOB.

Huknoankanel. CrpoeHue MOJEKyJa IukiIoankaHoB. OO6mias  ¢opmyia
nuKinoankaHoB.  Homenknatypa — nukioankaHoB.  M3omepuss — LHMKIIOQJIKAaHOB:
YIIAEPOJHOTO CKEJleTa, MEXKIACCOBasi, MPOCTPAaHCTBEHHAs (IUC-TPAHC-U30MEPHSI).
Hamnpsoxkennbie u HeHamnpsbkeHHbIE TWKIBL Crenuduka CBOMCTB IHMKIOATKAHOB C
MajbIM pa3MepoM IHUKJIAa. XMMHUYECKHE CBOWCTBA IUKIOMPOINAHA: TOPEHUE, PEaKIUH
npucoeauHeHns (TUAPUPOBAHUE, TPHUCOCTUHEHUE TaJOre€HOB, TajJOr€HOBOJOPOJIOB,
BOJAbI) M  UMKJIOTeKCaHa: T[OpPEHUE, peakluu  PaJUKaAIbHOTO  3aMELICHUS
(xsopupoBaHue, HuTpoBaHue). lloyyeHune [UKIOATKAaHOB M3  QJIKAHOB W
JUTaNOr€HaIKaHOB.

AJIKEHBI. DJIIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI STUJICHA. Bp2-
['ubpunu3zanust opouTaneit aToMoB yriaepoja. cT- u p-Cssizu. ['omonoruueckuit psag u
obOmas gopmyina ankeHoB. HomeHknaTypa ajnkeHoB. M3omepust aIKeHOB: yIIIEpOIHOTO
CKeJIeTa, TIOJIOKEHHSI KPpaTHOM CBSI3M, MPOCTPAHCTBEHHAs (TreoMeTpruyecKas H3oMepus,
WIM UUC-TPaHC-U30MepHUsi), MexkiaccoBasi. Du3MUecKkue CBOWCTBA aJKEHOB.
XUMHUYECKHE CBOMCTBA alKEHOB. Peaknuu 37eKTpOo(UIBHOTO MPUCOSTUHEHUS KakK
croco0 mosrydeHus! (PYyHKITMOHAIBHBIX MPOU3BOIHBIX YTIECBOAOPOIOB: THAPUPOBAHUE,
raJOr€HUPOBAHUE, THUAPOTAIONCHUPOBAHKWE, THUApATAUMsS AJIKEHOB. MexaHusm
ANEKTPOPHILHOTO TPUCOSAWHEHUS K aikeHam. [IpaBmio MapkoBHUKOBA M €ro
OOBSICHEHHE C TOYKHM 3PEHHS AJEKTPOHHON Teopuu. PanukanbHOE MPUCOEAUHEHUE
OpOMOBOIOPOJIa K aTKeHaM B MPHUCYTCTBUM TiepeKuceld. BzanmmoseicTBre ajKkeHOB ¢
OpoMOM ¥ XJIOpOM B Ta30BOH (¢haze Mpu BBHICOKOM TeMIEpaType WA Ha CBETY.



OkucneHue aakeHOB: TOPEHHE, OKUCJIEHUE KHUCJIOPOAOM B MPUCYTCTBUHU XJIOPHUJIOB
nautaaus (1) u menu (II) (Bakep-niporiecc), okKucCiIeHHE KUCIOPOJAOM B MIPUCYTCTBUM
cepeOpa, OKHUCJIEHHE TOpSIYUM TOJKUCIECHHBIM pPACTBOPOM IEpMaHraHata Kallus,
OKHCJICHUE TIepMaHraHaToM Kaius (peakius Baruepa), o3onupoBanue. KauectBeHHsie
peakiMM Ha JABOMHYIO CBs3b. [IpoMbllIeHHBIE U J1a00paTOPHBIE CIIOCOOBI MOTYUYEHUS
ankeHoB.  [lomydyeHume  ankeHOB  JErMAPUPOBAHUEM  AJKAHOB;  pEAKUIUEH
SIMMUHHUPOBAHUS U3 CIOHUPTOB, TaJOTCHAIKAHOB, JurajoreHaikaHoB. IIpaBuiio
3aitueBa. [lonmumepusanus ankeHnoB. [lonumepusanus Ha karanuzatopax [luriepa—
Harra. IlonmusTiiieH kak KPYNMHOTOHHAKHBIA MPOIYKT XUMHUYECKOTO MPOU3BOJICTBA.
[IpumeHeHue ankeHoOB (3TUICH U MPOIUIICH).

Anxanuensl. Kraccudukanus ankagueHOB 10 B3aUMHOMY  PAaCIOJIOKEHHUIO
KpaTHbIX CBsi3e B Mousiekysie. OCOOEHHOCTH 3JIEKTPOHHOTO M MPOCTPAHCTBEHHOTO
CTPOEHHUS COIPSIKEHHBIX alikaaueHoB. OOmas gopmyna ankaaueHoB. HomenknaTtypa
U U30MepHUs alIkaAueHOB. PU3NUECKUE CBOMCTBA AlKaJUECHOB. XUMUYECKHE CBOICTBA
AJKAJIMECHOB: PEaKIUU MPUCOCTUHEHUS (TUAPUPOBAHUE, TATIOTCHUPOBAHNKE), TOPEHUS U
nonmumepuzanuu. 1,2- u 1,4-1lpucoenunenue. Ilonyuenne ankagueHoB. CuHTE3
Oyranuena u3 Oyrana u stanouna. [lonmumepuszanusa. Kayuyku. Bxknag C. B. JleGenena B
NOJIYYEHUE CHUHTETHYECKOrO  Kayudyka. Bynkanuzanusa  kayuyykoB. Pe3uHa.
MHuoroo6pa3ue BUI0B CHHTETUYECKHX KaydyKOB, MX CBOMCTBA U IMTPUMEHEHUE.

AJNKUHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl alleTHIICHA.
sp-I'mbpunuzanust opOutaieid aTomMoB yriepoaa. ['omonmornueckuid psa u oOias
dopmyna ankuHoB. HomeHkmarypa ankuHOB. M30oMepus alKMHOB: YTIEPOIHOTO
CKEJIeTa, MOJIOKEHUSI KPAaTHOM CBSI3U, MEKKIIaccoBas. DU3NYECKUe CBOMCTBA AJIKMHOB.
XVWMHYECKHE CBOMCTBA AJIKUHOB. PeakIMM MPUCOEIMHEHUs KaK Croco0 MOTy4YeHUs
MOJIMMEPOB M JIPYTMX  TOJIE3HBIX  NPOAYKTOB. ['uiapupoBanue. Peaxuun
MPUCOEAUHEHUS]  TaJOT€HOB, TaJOT€HOBOJOPOJOB, BOJbl.  Tpumepuzanus u
nuMepu3ans anerwieHa. Peaknuu 3amenieHus. KHCIOTHBIE CBOWCTBA QJIKHUHOB C
KOHIIEBOM TpPOWHON CBs3bI0. AlICTUICHUIbl. B3auMoJelcTBHE alleTUIICHUIOB C
rajoreHajikaHamud. l'openue  aneruneHa. OKHCIEHHME  AJIKHHOB  PacTBOPOM
nepmaHranara kanus. [lomydeHue aneruiieHa MHUPOJIM30M METaHA U KapOWIHBIM
MetooM. CHHTE3 aJKMHOB alIKWJIMPOBAHUEM aleTUIua0B. [IpuMeHeHue aneTuneHa.
['opeHne aneTnineHa Kak MCTOYHHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHH JJIsi CBAPKU H
PE3KU METAILIOB.

Apenbl. Uctopust otkpeiTusi O6eH307a. [lonsitue 06 apomarmunoctu. IIpaBuio
Xrwokkend. HeOenzounnele apomarnueckue cucteMbl. COBpeMEHHBbIE MpPE/ICTABICHUS
00 3JIEKTPOHHOM U MPOCTPAHCTBEHHOM CTpOoeHUH OeH3zoia. O6mias hopmyra ape- HOB.
N3omMepus 1 HOMEHKIIaTypa roMoJioroB 6en3ona. M3omepust 1u3amMenieHHbIX OCH3010B
Ha npuMmepe KcuionoB. dusnueckue cBoHcTBa OeH30y1a. XMMHUYECKHE CBOMCTBA
OeH3omna. Peakuuu 3amereHus: B OEH30JbHOM sApe (JICKTPOPUIBLHOE 3aMEILCHHUE):
raJIOTEHUPOBAHNE, HUTPOBAHWE, aJKUIUPOBAHUE, AIMJIMPOBA- HUE, CYIb(UPOBAHUE.
MexaHu3M peakmuu 3JIeKTPO(UILHOTO 3aMelleHus. Peakiuu NpUCOeNUHEHHS K
OeH3ony (THAPUPOBAHUE, TAJIOTCHUPOBAHWE (XJIOPUPOBAHUE HA CBETY)). Peakius
roperus. OCOOEHHOCTH XUMHUYECKUX CBOWCTB AJIKMJIOCH30JIOB HAa MPUMEPE TOJIYOJIa.
B3anmHoe BiMsiHUE aToMOB B Mojekyine Toayona. IIpaBuna opueHTanuu
3aMECTUTENIEd B pPEaKUWsAX 3aMELIEHUs, COIVIACOBAHHAs W HECOIJacOoBaHHAas



opueHTanus. XJIOpupoBaHHE Toayona. OKHCIeHHEe aNKWIOCH30JI0B PacTBOPOM
nepMaHraHara kamus. [ajgoreHupoBaHHe aJKWIOEH30J0B B OOKOBYIO  IICIb.
HutpoBanue nutpoOensona. I[lomydyenue OeH3ona u ero romosioroB. [IpuMenenue
romosioroB OeH3ona. [loHATHEe O TONUANEPHBIX apeHax, WX (U3HOJOTUYECKOE
JNEUCTBUE HA OPTaHU3M YEJIOBEKA.

'eHeTnueckass CBS3b MEXKIY  pa3IMUYHBIMM  KJAcCaMHM  YIVIEBOAOPOIOB.
KauecTBeHHBIE peaKIIMU HA HENIPEEIbHBIE YTIEBOI0POIbI.

["anorenonpon3BoIHbIE YTJIEBOJIOPOJIOB. DIEeKTPOHHOE CTPOECHHUE
rajJoOreHONPOU3BOAHBIX  YIJIEBOAOPOJOB. Peakuum 3aMelieHus TaJloreHa Ha
TUAPOKCUJI,  HUTPOTpymHmy,  I[HUAHOTpyIIy, aMuHorpymnmy. JleiicTBue  Ha
rajOTeHIPOU3BOJHBIE BOJHOTO M CIOMPTOBOrO pacTtBopa mienour. CpaBHEHHE
PEaKIIMOHHOM CHOCOOHOCTH —alIKWJI-, BHUHWJI-, (QEHWI- HU OEH3WIraJoreHUI0B.
B3auMmogeiicTBue  aUramoreHallkaHOB C MarHueM W UUHKOM. [loHATHEe O
METAJJIOOPTaHUYECKUX COEAUHEHUSIX. MarHuiopranudyeckue coeAuHeHus. PeakTus
['punbsipa. Mcrionb3oBaHue raJIoOr€HONPOU3BOIHBIX B OBITY, TEXHUKE U B CUHTE3E.

HemoHctpanuu. 1. CocTaBiieHHe MOJEIEN MOJIEKYN alKaHoB. 2. bpomupoBaHue
rekcaHa Ha cBery. 3. ['opeHue MeraHa, 3THiIeHa, auetwieHa. 4. OTHOIIEHUE METaHa,
ATUJICHA, alleTUJIeHA U OEH30J1a K pacTBOpaM IepMaHraHaTa Kajausi 1 OpoMHOM Boje. 5.
[Tonyuenune sTuneHa peakuuen aeruaparanuu dtaHona. 6. [lonmydenuwe amnerwieHa
TUAPOJIM30M KapOuaa kanbius. 7. OKuUCIEHHWE TOJIyoJia pacTBOPOM IE€pMaHraHaTta
kanuda. 8. IlomyueHune cthpona IenoJMMEPU3ALUEH MOJUCTUPOJIA U HUCHBITAHUE €T0
OTHOUIIEHHUS K pAaCTBOPY MEPMAHTAHATA KA.

2.3.3. Kucnopoacoaep:xauye OpraHiu4eCKue COeIMHECHUS

Couptel.  Knaccudukanus,  HOMEHKIaTypa U HU30MEpUS  CIHUPTOB.
l'omonornueckuit psim u obmas QopMmyna mTpeAeabHbIX OJHOATOMHBIX CIUPTOB.
Du3MUECKUEe CBOWCTBA MPEAECIBHBIX OJHOATOMHBIX CHUPTOB. BomoponHast cBs3b
MEXIy MOJIEKYyJaMH U €€ BJIUsSHUE Ha (U3MUYECKHE CBOMCTBAa CIHUPTOB. XUMHYECKUE
CBOMCTBA CIHMPTOB: KUCJIOTHBIE CBOWCTBA (B3aMMOJIEHCTBHE C HATPHEM KaK CIOCO0
YCTAHOBJICHUSI HAWYHUSl THUIPOKCOTPYIINBI); PEAKIMH 3aMEIeHUs] THUIPOKCHIHbHON
TPYNIBI HAa TAJOT€H KaK CHOCO0 MOMY4YeHHUs PACTBOPUTENCH; MEKMOJEKYJSIpHAs U
BHYTPUMOJIEKYJISIpHAsl ~ Jerujapartanus; oOpa3oBaHHE  CIOXKHBIX  3QUPOB ¢
HEOPraHMYECKUMU U OPTaHMYECKUMH KHUCIOTAMU; TOPEHUE; OKUCICHUE OKCUAOM MEIU
(IT), mOAKHUCIIEHHBIM PACTBOPOM IEpMaHTraHaTa KaJihsl, XpPOMOBOW CMECHIO; PEaKIUH
YTJIEBOJIOPOHOTO paaukaia. CpaBHEHHE PEAKIIMOHHOW CIIOCOOHOCTH TEPBUYHBIX,
BTOPUYHBIX W TPETHUYHBIX OJHOATOMHBIX CIOUPTOB B PEAKIUHU 3aMeElIeHUS.
AnkoronsaTel. ['uaponus, akuaupoBaHue (CUHTE3 MPOCTHIX A(GUPOB MO0 BUibsiMCOHY).
Odupsl pochopubix kuciaoT. Posrb MoHO-, nu- U TpudochatoB B OMOXUMHUUYECKUX
npoueccax. IIpompinuieHHbIM cuHTE3 MeTaHona. [lojiydyeHuwe »TaHONa: peakius
OpO’KEeHMsI TJIFOKO3bI, THUApaTanus dSTujieHa. [IpuMeHeHHe MeTaHojla W JTaHoJA.
@uU3NOJIOTMYECKOE JICMCTBME METaHOJa MW JSTAaHOJAa Ha OpraHu3M 4YeJoBeKa.
MHoOroaToMHble CHOUPTHI. OJTWICHIJUKOIb M TJHUIEPUH KaK MPEICTaBUTENIH
MPEACIbHBIX MHOTOATOMHBIX CIIHPTOB, WX (PU3NYECKHE W XUMHUYECKHUE CBOWCTBA.
KauecTBeHHass peaknus Ha MHOTOAaTOMHbBIE CHOUPTHI W €€ MPUMEHEHUE MJid
pacro3HaBaHus TJIMIIEPUHA B COCTaBE KOCMETHUYECKUX cpelcTB. CHUHTE3 HOKCaHa U3



ATWIEH- TIUKOJSA. TOKCHYHOCTH ATWICHIIMKONs. IIpakThueckoe mnpuMeHeHHe
STUJICHTJIMKOJIS U TJIULEPHUHA.

[IpocTeie 3pupbl Kak U30Mephl NPEAEIIbHBIX OJHOATOMHBIX CIUPTOB. CpaBHEHUE
UX (U3MUECKUX M XUMHYECKMX CBOMCTB co cnupramu. Peakius paciiemieHus
OpocThix  3(pupoB  nomoBopopoioM. llepokcuasl  mpocThix  3UPOB,  MEpPHI
PEIOCTOPOKHOCTH MPU pabOTE C HUMH.

®enonbl. CTpoeHUe, U30MEpUsS U HOMEHKIaTypa (eHosoB. B3anmHoe BnusHue
aTOMOB B MoJekyjie (enona. dusnmueckne W XUMUYECKHE CBOMCTBAa (eHona u
Kpe3osioB. KucioTHeie cBoiicTBa (PEHOJOB B CpPaBHEHHHM CO CIHUPTAMH: PEAKLUHU C
HaTpUEM, THAPOKCHIOM Hatpus. Peakumm 3amMemieHuss B O€H30JbHOM  KOJIBLIE
(ramorenupoBanue (OpomupoBaHue), HHTpoBaHue). IIpoctbie 3dupsl  (GeHOIOB.
Oxkucnenue ¢enonoB. KaudectBeHHnble peakiuu Ha (enos. Ilomydenue Qenona.
[Ipumenenue ¢denona.

KapOoHuinbHble coeauHEHUs. AJBIAETUAbl M KETOHBL. OJJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE KApOOHMJIBHOW  TIpYIIbl, €€ MOJSIPHOCTb U
noysipusyeMocTb. Kiaccupukauus anbaeruioB M KeToHOB. CTpoeHHME MpeneiabHbIX
anpAeruoB. 1'OMOJIOTMYECKMI psii, HOMEHKIATypa, W30MEpPHUs MPEIeiIbHBIX
anbaernoB. CTpoeHUEe MOJIEKYJIbI aleToHa. ['oMonorndyeckuid psjl, HOMEHKJIATypa U
nzomepuss KeroHoB. OOmas Qopmyna MNpeAenbHBIX albJAETU0B U  KETOHOB.
dusznueckue cBoiicTBa (opMaibAeruaa, aleTalbaeruaa, aiuerona. [lonstue o keto-
€HOJIBHOM TayTOMEpUH KapOOHWJIbHBIX COEIMHEHHH. XUMHUYECKHE CBOMCTBA
MpEACNIbHBIX aNbJECTUIOB W KETOHOB. MeXaHuW3M peakuud HyKI€O()UIbHOTO
MPUCOEIMHEHUSI IO KapOOHWIIbHOM rpytie. Peakuuu npucoeiuHEHUs1 BOJIbI, CIUPTOB,
IMaHOBOAOpOoAa M Tuapocyidbpura HaTpus. [lomydyenue auneraneil u KeTanei.
CpaBHeHHE PEaKIIMOHHOW CIOCOOHOCTH ajbJerHAOB U KETOHOB B PEaKIMIX
IpucoequHeHns. Peakny 3aMenieHuss aToMOB BOJOPOJa MPH YIIEPOJAHOM aTOME Ha
rajored. llonmumepusanust ¢opmanpaeruna u anetanpieruga. CuHTE3 CHOUPTOB
B3aMMOJICUCTBHEM KapOOHUIIBHBIX COCIMHEHHM ¢ peakTuBOM [ puHbspa. OKucieHHe
KapOOHWIIbHBIX coequHeHHH. OCOOCHHOCTH peakuy OKUCIIeHUs alleToHa. CpaBHEHHE
OKHCJIEHHUS albJETHI0B U KeTOHOB. ['unpupoBanue. BoccraHoBieHrne kapOOHUIBHBIX
COEIMHEHMI B cnupThl. KauecTBEHHbIE peaKIMU Ha ajJbJErHJHYI0 Ipynny (peakuus
«cepebpstHOrO 3epkaniay, B3auMozeiicTBue ¢ ruapokcuaom meau (II)). AnbmonpHo-
KPOTOHOBAsl KOHJEHCAllMs albJeruiioB M KEeTOHOB. OCOOEHHOCTH (opMaibaeruia.
[TonydeHune npenenbHbIX albICTUAOB: OKUCIEHUE CIMPTOB, TMIpaTallds aleTHICHA
(peakuust KyuepoBa), OKHUCICHHEM JTHJIEHA KHCIOPOJIOM B NPUCYTCTBUU XJIOPHIA
nawiagus (I). Tlomydenuwe ameToHa OKMCIEHHUEM INIPOIMAHONA-2 W Pa3ioKEHUEM
KaJlblMEeBOM WM OapueBOM COJM YKCYCHOM KHUCIOTHl. TOKCHMYHOCTH ajibAEeTHJIOB.
Baxueiliine mnpeAacTaBUTENN albJETHAOB U KETOHOB: (OPMATBIACTHA, YKCYCHBIH
aNbAETU, AlIETOH U X MPAKTUYECKOE UCIIOIb30BaHNE.

Kap6onoBsie kuciaorel. CTpoeHue MpeaeabHbIX OAHOOCHOBHBIX KapOOHOBBIX
kucnot. Kiaccupukanms, wu3omepuss MU HOMEHKIATypa KapOOHOBBIX KHCIIOT.
DJEeKTPOHHOE W MPOCTPAHCTBEHHOE  CTPOCHHE  KApOOKCHIBHOM  TPYIIIBL
["'omonoruyeckuit psia u obmiast GopMylia MpPeaeNbHbIX OJHOOCHOBHBIX KapOOHO-BBIX
KHCJIOT. PU3NYECKHE CBOMCTBA MPEAEIBbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT Ha
IIPUMEpPE MYPABBUHOW, YKCYCHOM, NPONMOHOBOM, IAJIBMUTUHOBOM M CTEAPUHOBOU



kucnot. Bogoponmueie cBsi3u, accouuanus KapOOHOBBIX KHCIOT. XHUMHUYECKHE
CBOMCTBa MpEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. KucnoTHbeie cBoiicTBa
(M3MEHEeHHE OKPACKU MHJIMKATOPOB, PEAKIMU C aKTUBHBIMH METaJJIaMU, OCHOBHBIMU
OKCHJIaMHU, OCHOBAHUSIMU, COJIsIMHU). V3MeHeHue cuiabl KapOOHOBBIX KHCIOT MpHU
BBEJICHUM JIOHOPHBIX M aKIENTOPHBIX 3aMectuteniell. BianmonelicTBre kapOOHOBBIX
KHUCIIOT CO CIUpTaMu (peakuusi STepuUKaMK), 0OpaTUMOCTh PEaKIMH, MEXaHU3M
peakuuu >Tepudukanuu. ['ajoreHnpoBaHue KapOOHOBBIX KHUCJIOT B OOKOBYIO II€TIb.
OCc00EHHOCTH XMMUYECKHUX CBOMCTB MYPaBbUHOM KHUCIOTHI. lloslydeHne npeneiabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIJIOT: OKHUCJICHHUE aJIbJIETU/IOB, OKUCICHUE TIEPBUYHBIX
CIIUPTOB,  OKHUCJEHUWE  QJIKAaHOB W  QJKEHOB, TUAPOIM30M  T'€MUHAJIBHBIX
TPUTAJIOTEHUIOB. B3auMojencTBueM peakThBa [pHHBApA € YIJIEKUCIBIM Ta30M.
[lonydyeHne MypaBpMHONW M YKCYCHOW KHCJIOT B INPOMBINUIEHHOCTH. lIpuMmeHeHue
MYPaBbHUHOU U YKCYCHOM KHCIIOT.

JIByXOCHOBHbIE =~ KapOOHOBBIE€  KHCIOTBI:  OOIIME  CHOCOOBI  MOJIY4YEHHS,
0COOCHHOCTH XHUMHYeckux cBoicTB. IllaBeneBass u ManoHOBas KHCIOTa Kak
IpEICTaBUTENN JUKAPOOHOBBIX KHUCIOT. CHHTE3bl HAa OCHOBE MaJOHOBOIO 3(upa.
AHTUIIPUIIBI U UMUJBI JUKAPOOHOBBIX KHCIIOT.

HenpenenbHble M apoMaTH4eCKHE KHUCIOThI: OCOOCHHOCTH HMX CTPOEHUS U
cBoiicTB. IlpumeHeHne OEH30MHOM KHUCIOTBL. ApOMaTHYECKHE JUKApPOOHOBBIE
KUCHOTHl ((TaneBas, uzodraneBas U TepedraneBas KHUCIOTHI): MPOMBIIIJICHHbIE
METO/bl MOJYyYEHUs U NpuMeHeHue. [IoHaTre 0 TuaAPOKCUKapOOHOBBIX KMCIOTaX U UX
MPECTABUTENSIX MOJIOYHOM, TUMOHHOM, SI0JI0YHON Y BUHHOM KUCIIOTaX.

Briciime mpenenbHble W HENpeAelbHble KapOOHOBBIE KHUCIOTHI. 3HAY€HUE U
MpUMEHEHNE KapOOHOBBIX KUCIIOT.

OYHKIMOHAIbHBIE TPOU3BOAHBIE KAPOOHOBBIX KUCIOT.

XJIOpaHTUAPUIBI U AHTUAPHUIIBI KapOOHOBBIX KHUCJOT: MOJYYEHUE, THUIPOIIHU3.
B3aumozeiicTBue XJOpaHTHAPUIOB C HYKICOPWIbHBIMU peareHTamu. l[lomyueHue
CJIOKHBIX 3()UPOB C UCIOJIB30BAHUEM XJIOPAHTUIPHUIOB U AaHTUAPUAOB KHCIIOT.

Cnoxuble 3¢uppl. CTpoeHHE, HOMEHKJIATypa U H30MEpUs CIOXKHBIX 3(UPOB.
Crnoxxnble 3(puUpbl Kak HM30MEpPbl KapOOHOBBIX KHUCIOT (MEXKKIIAacCOBas H30MEpHs).
CpaBHeHne (HU3MYECKUX CBOMCTB M PEAKIIMOHHOW CIOCOOHOCTH CIOXKHBIX 3(UPOB U
M30MEPHBIX MM KapOOHOBBIX KHCJIOT. ['maponu3 cinoxHbiXx 3¢upoB. CrnocoObl
MOJIYYCHUST CIIOKHBIX dPUPOB: dTepuduKanms KapOOHOBBIX KHCJIOT, AIllMIMPOBAHUE
CIIUPTOB M AJKOTOJIATOB TAJIOT€HAHTUPUAAMU W aAHTUAPUAAMH, AIKWJIUPOBAHUE
KapOok- cunar-uoHoB. CuHHTE3 CIOXHBIX 3(upoB ¢(eHonoB. CloxHbIE >PUPHI
HeopraHuveckux kuciaor. Hurpormuuepun. Ilpumenenune cioxHbIX 3(GUPOB B
NUIIEBON 1 Map(roMepHON MPOMBILIIIEHHOCTH.

AMHUJIBI KapOOHOBBIX KUCIIOT: TIOJIyY€HHE U CBOMCTBA HA MIPUMEPE alleTAMUIA.

[TonsiTue 0 HUTpUIIAX KapOOHOBBIX KUCIOT. L{MaHTUApUHBI.

Comu kapOOHOBBIX KHCIOT, HUX TEPMHUYECKOE pa3JI0)KEHUE B MPUCYTCTBUU
mienourd. CuHTe3 KapOOHWIBHBIX COEIUHEHHHM pa3joKEHUEM KalbLIUEBBIX COJICH
KapOOHOBBIX KUCIOT.

HemoncTpauuu. 1. BzaumoaeictBre HaTpust ¢ 3TaHONIOM. 2. OKUCIEHUE 3TaHOJIA
okcupom wmeau (II). 3. T'openme stanona. 4. B3aumoneicTBue TpeT-OyTHUIOBOTO
CIIMPTa C COJISTHOM KHCIIO



toil. 5. Nomodopmuas peakuus. 6. OnpeneneHue aibIerHAOB IMPU MTOMOIIH
KAUeCTBEHHBIX peakuuid. 7. OKUCIeHUE anbAETUI0B IEPMAHTaHATOM KaJIUS.

Jlabopatopubie onbIThl. 1. CBolicTBa 3TUIOBOTO ciupTa. 2. CBOMCTBA IIMIIEPUHA.
3. CpoiictBa (enona. 4. CpoiictBa popmanuna. 5. CBoHCTBa YKCYCHOW KUCIOTHI. 6.
Conm kapOOHOBBIX KHCIIOT.

2.3.4. A30T- 1 cepocojiepKallue COCAUHECHUS

Hutpocoeaunenusi. DNEKTPOHHOE CTPOCHHE HUTPO- rpymnmnbl. [lomyueHue
HATPOCOEAVUHEHNH. BOCCTaHOBIIEHHME HH- TPOAPEHOB B AMHUHBI. ApPOMAaTUYECKHE
HUTPOCOECANHEHHUS. AKIIENITOPHBIE CBOMCTBA HUTPOTPYHIIbI. AJIbIOIBHO-KPOTOHO- Bast
KOHJEHCAIMsI HUTPOCOECAUHEHUI. B3pbpIBUaThie BEMIECTBA.

Amunbl. Krnaccudukanus no Tuimy yrieBOAOPOJHOIO pajuKala W YHUCIY
AMHUHOTPYIIN B MOJIEKYJIE, HOMEHKJIATYpa, U30Mepusi aMiUHOB. [IepBUYHbBIEC, BTOPUUHBIE
U TPETUYHBIE aMHHBI. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MPEAEIbHBIX
aMUHOB. (DU3MYECKUE CBOIICTBA AMUHOB. AMHHBI KaK OPraHUYECKHE OCHOBAHUSA:
peakuuu ¢ BoAOW, kucioTtamu. Coiid anKWiaMMOHUs. Peaknus TOpeHHs] aMHUHOB.
AJKWINpPOBaHUE U allJIMPOBAHUE aMHUHOB. Peakiuu aMHMHOB C a30THCTOW KHUCIIOTOM.
[ToHdaTHE O 4YETBEPTUYHBIX AMMOHHMEBBIX OCHOBaHMSAX. HwuTpo3amuubl. MeTOabI
UACHTU(UKAIIMY TIEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMHHOB. [lonyyeHne aMuHOB
ANKWINPOBAHHEM aMMHAKa U BOCCTAHOBIICHUEM HUTPONPOU3BOIAHBIX YTIIEBOIOPOJIOB,
n3 couptoB. IlpumeHeHne aMuHOB B (hapMalleBTUUYECKOW MMPOMBIILICHHOCTH.
ApomMaTuyeckue amuHbl. AHWIMH KakK MPEICTAaBUTENh apOMAaTUYECKHX AaMHHOB.
Ctpoenue anunvHa. B3auMHOe BIWsSHUME TpyIn aTOMOB B MOJIEKYJIE€ aHWJIMHA.
Bnusinne 3amecturteneil B apOMaTUYECKOM SJIp€ HAa KUCIOTHBIE U OCHOBHBIE CBOWMCTBA
apuwiamMuHOB. [IpuunHbl OcCliabjeHUs OCHOBHBIX CBOWCTB aHWUJIMHA B CPaBHEHUU C
aMHHaMM TPEAEIBHOrO psifa. XUMUYECKHE CBOWMCTBA AHWJIMHA: OCHOBHBIE CBOMCTBA
(B3auMOJENCTBHE C KHUCIOTaMH); pEaKkUMH 3aMEIICHHS B apoOMaTHYECKOe SIapO
(ramoreHupoBanue  (B3aMMOJEWCTBHE C  OpPOMHOW  BOJOW),  HUTPOBAHUE
(B3auMoJielicTBHE C  a30THOM  KHCIOTOH),  Cyiab(UpOBaHUE);  OKHUCIICHUE;
ATKWIMPOBAHWE W AalWIMPOBAHUE IO aTOMy a30Ta). 3allldTa aMUHOTPYIIbI MHpPH
peakuyu HUTPOBaHMS aHWiIWHA. Aueranwiuia. /[uazocoennnenus. {uazotupoBaHue
MIEPBUYHBIX apWIAMHUHOB. Peaknnu 11a30COEeIMHEHNUN C BBIACICHUEM a30Ta. Y CIIOBUS
a30COYEeTaHusl, a30- M JUA30COCTaB- JISAIOMIME. A30KpPAaCHUTENIH, 3aBUCUMOCTh UX
ctpoenus ot pH cpenpl. UnHnukatopel. [lonyuenue anunuua (peakiust 3UHUHA).
AHWJIVH KaK ChIpbE [ MPOU3BOACTBA AHWJIMHOBBIX KpacuTeneid. CUHTE3bl HA OCHOBE
AHWJINHA.

Cepooprannueckue coenuHeHus. lIpencraBieHne O  CEPOOPTaHUYECKUX
coequHeHusX. OCOOEHHOCTH UX CTPOCHUS W CBOMCTB. 3HAYCHHUE CEPOOPTaHUUYECKHUX
COECIMHEHUM.

I'eTepoumkibl. A30T-, KHCIOPOJA- U CEpPOCOJAEpIKalllue rerepouukibl. Dypas,
mUppos, THOPEH M UMHUIA30]1 KAaK MPEJCTABUTEIN MSATHUICHHBIX TE€TEPOIMKIIOB.
[Ipupona apoMaTUYHOCTH NSATUYIECHHBIX TETEPOLMKIOB. DJIEKTPOHHOE CTPOCHHE
MOJIEKYJIBl TIMPPOJIA, apOMATUYECKUM XapakTep MOJIeKysbl. KucinoTHble CcBOMCTBa
nuppona. Peakuum ruppupoBanHus retepouukioB. I[loHsTMe O  OPUPOAHBIX
nopdupurax — xjopoduie u reme. OOIME MPEACTaBICHUS 00 WX POJIM B KUBOU



npupoze. [Iupuane Kak NpeacTaBUTeNb MIECTUYIEHHBIX TETEPOLUUKIOB. JIEKTPOHHOE
CTPOCHHUE MOJIEKYJIbl MUPUANHA, APOMATHYECKUN XapakTep MOJeKyiabl. OCHOBHbBIE
CBOWCTBAa MNHpHUANHA. Pa3nuuume B MPOSBICHUM OCHOBHBIX CBOMICTB NUPpPOJa H
nupuauHa. Peakuuu TNUpUAMHA: BJIEKTPOPMIbHOE 3aMellleHue, TUIPUPOBAHUE,
3aMEUIEHNE aTOMOB BOJAOPOJA B P-TIOJIOKEHUH Ha THApPOKcorpynmy. [IMkonuHbel n ux
okuciieHne. KeToeHOnpHass TayTOMEpHUsS B-THAPOKCUNUPUANHA. TayTtomepus B-
TUAPOKCUNIUpUIMHA U ypaumia. llpencraBienue o0 wumuAazone, NUIEPHUANHE,
MUPUMUINHE, HWHJO0JE, HUKOTHHE, aTpOolMHE, cKaroje, Qpypdyposie, ructuau- He,
TUCTaMUHE, IypUHE, IYPUHOBBIX U TUPUMHUANHOBBIX OCHOBAHHUSIX.

Hemonctpauuu. 1. OcHOBHBIE CBOMCTBa aMUHOB. 2. KauecTBEHHbIE peakluy Ha
aHWIMH. 3. AHWIMHOBBIE KpacuTenu. 4. O0pa3ibl FeTePOUUKINYECKUX COETUHEHHN.

2.3.5. bronornyecku akTHBHBIC BEIIECTBA

XKupel kak cioxHbIe 3(UpPHI TIMLIEPUHA W BBICHIMX KapOOHOBBIX KHCIOT.
PacturenpHple W KUMBOTHBIE JKUPBI, HX cocTaB. PU3NUYECKHE CBOWCTBA IKUPOB.
XVMMHUYECKHE CBOMCTBA KMPOB: THAPUPOBAHUE, OKUCIEHHE. [IepokcuHOe OKHCIIEHNnE
xupoB. Ilporopkanue xupoB. ['maponu3 wWiIM OMBUIEHHE 3JKHUPOB Kak CIIOCOO
IPOMBIIIEHHOTO MOJYYEeHHsI COJIeH BBICIIMX KapOOHOBBIX KUCHOT. ['maporeHusanus
KUpoB. [Ipumenenue xupoB. Mblla Kak COJIM BBICIINX KapOOHOBBIX KUCIOT. Motomue
cBoiictBa Mbu1a. [lpeacraBnenne o saunupax. OOwMe MNpeACTABIECHUS O
OMOJIOrMYeCKUX PYHKIUSAX JTUIHIOB.

VYraesoasl. O0mas ¢opmyna yriaeBogoB. Knaccudukaius yrieBoaoB. MoHo-,
OJIUTO- U moaucaxapupl. Pu3nueckue CBOMCTBA U HAXO0XKICHUE YTIIEBOJOB B MIPUPOJE
(Ha mpuMepe TIIOK03bl U PpyKTO3bl). JIMHENHAd U HUKINYECKast (POPMBI TIFOKO3bI

u ppyxTo3bl. [Tupanossl u pypanossl. Dopmynsl Gumiepa u Xeyopca. [lonstue o
TayTOMEpPUU KaK BHUJAEC H30MEPUU MEXAY LIUKIMYECKOM M JUHEHHON QopMaMu.
Ontuyeckass H30MEpUsl TIIIOKO3bl. XHWMHYECKHME CBOMCTBA TJIOKO3bI: OKHUCIICHUE
XJIODHOW WU OpOMHOM BOJIOM, OKHCJIICHME a30THOW KHCIIOTOW, BOCCTAHOBJICHHE B
IIECTUATOMHBI  COMPT, AlWIAPOBAaHUE, aJKWIMPOBa- HHE, H30MEpHU3aLus,
KayeCTBEHHbIE PEAKIIUU Ha TJIIOKO3Y (IKC-NEPUMEHTANIbHBIE JOKAa3aTEIbCTBA HATUYUS
QIBJIETUIHOM W CHHUPTOBBIX TPYyNN B TIJIOKO3€), CIHUPTOBOE, MOJOYHOKHUCIOE,
MIPOMMOHOBOKUCIOE M MACISIHOKUCTIOE OpoxkeHue. [ HKO3UIHBIM TUAPOKCUI, €ro
cnenuduyeckue cpoiictBa. IloHarne o riamko3u- gax. IloHaTHe O TIOKO3MAAX, WX
HaxoxJeHuu B npupone. llomydenue rimroko3sl. PpykTo3a Kak H30MEP TIIIIOKO3BI.
Pubo3za wu pe3okcupubosa. IlpumeHenue u OuoNOrMYecKass poJib YIJIEBOJIOB.
OxkuclieHrue yriaeBog0B — UCTOYHUK SHEPTUH JKUBBIX OPTaHU3MOB.

HMucaxapuapel.  Caxapo3a  Kak  NPEICTABUTENb  HEBOCCTAHABIMBAOLIUX
nucaxapusioB. CTpoeHue, pu3nyeckre 1 XUMHUYECKHE CBOMCTBA caxapo3bl. MallbTo3a,
JIAKTO3a U LeJI00M03a: UX CTpoeHue, GU3nuecKrue 1 XuMHYecKre cBocTBa. [ naponus
nucaxapunoB. [Tonmydenue caxapa u3 caxapHou CBekJIbl. [IpuMeHenue caxapossl.

[Tomucaxapuapl. Kpaxman, TIOMKOTeH W 1EJUTIONIO3a KaK OMO-JIOTUYECKHE
nonmuMmepbl. Kpaxmanm kak cMmech ammiIo3bl M aMUJIOTIEKTHHA, €ro (U3MYeCcKue
CBOMCTBA. XMMHYECKHE CBOMCTBA Kpaxmajia: THAPOJIM3, KAYECTBEHHAsl peakuus C
MOJIOM U €€ NpUMEHEHue Jisi OoOHapyX eHHs Kpaxmajla B MNPOAYKTaX IHUTaHUS.
['mukoreH: 0coOEHHOCTH CTPOCHMS M CBOMCTB. llemmiono3a: crpoenune u pusndeckue
CBOMCTBA. XMMHUYECKHE CBOWCTBA IIEJUTIOJIO3BI: THAPOJIA3, OOpa30BaHUE CIIOMKHBIX



a¢upoB. IlpumeHenume Kpaxmana ¢ IEUIIONO3bL.  [IpakThyeckoe 3HaAYCHHE
noyivcaxapuioB. [loHsiTue o npousBoAcTBE OyMaru.

Hyxnennoseie kucnotsl. Hykneosuapl. Hykneorunsl. HykinemHOBBIE KUCIOTHI
Kak npupoaHbie noauMepsl. CoctaB u crpoenne HykienHoBbix kucioT (JJHK u PHK).
I'maponu3 HyKIEHMHOBBIX KUCIOT. PONb HYKIEMHOBBIX KUCJIOT B YKMU3HEIESITEIBHOCTH
opranu3moB. @ynkiuu JIHK u PHK. KommmementapHocTh. ['eHETHUYECKUU KOJI.
Uccnenosanne cocraBa JIHK denoBeka u ero npakTuieckoe 3Ha4YCHUE.

AmuHokucioTel. CocTaB, CTpPOGHHME U  HOMEHKJIaTypa  aMHHOKHUCIIOT.
['omonornuecknii  psAx  OpPEAeTHbHBIX aMHHOKHCIOT. 3omepus  mpenesbHbIX
aMUHOKHUCHOT. Ontudeckas uzomepusi. Dusnueckue CBONCTBA  MPEAEIbHBIX
aMUHOKHCIIOT. OCHOBHBIE aMUHOKHUCIIOTHI, 00pa3yromue 6enku. CrnocoObl momydeHus
AMUHOKHUCJIOT. AMMHOKHUCIOTHI Kak aM{pOTEepHbIE OpPraHUYECKUE COCAMHEHUS,
paBHOBECUSI B pPACTBOpax aMHUHOKHUCIOT. (CBOWCTBA aMHUHOKHCIIOT: KHCIOTHBIE H
OCHOBHBIE CBOWCTBA; H303JICKTPUYECKAs] TOYKA; AJKWIMPOBAHUE W AUWJIMPOBAHUE
aMUHOTPYMIBL, dTepUUKAIMA; PEaKIMh C a30TUCTON Kuciaotod. KauecTBeHHbIE
peaKkiMy Ha aMHUHOKHUCIOTHI ¢ rtuapokcugom wmeau (II), wunruapunom, 2,4-
nuHuTpodTopdben3zonom. Crenuduyueckre KaueCTBEHHbIC PEaKIui Ha apOMaTUYECKUE
U TETEPOLMKINYECKUE aMUHOKHCIOTHI C KOHIEHTPUPOBAHHOW a30THOM KHUCJIOTOM, Ha
mucteud ¢ anerarom cBuHia (II). [ToHsTHE O IMUKIMYECKUX aMHIaxX — JIAKTaMax U
JTUKeTONuUIepa3uHax.  buonorundeckoe  3HadeHWEe  a-aMHHOKHCIOT.  OObnactu
MIPUMEHEHUSI aMUHOKHUCIIOT.

[Tentunel, ux crpoenue. llenTtuaHas CcBsI3b. AMHUIHBIM XapakTep MNENTUIHOU
cBsi3u. CuHTE3 nenTuaoB. [ uaApoIn3 MenTUa0B.

benku xak mpupoansie Ouonoaumepsl. CoctaB u crpoeHue 6enkoB. [lepBuynHas
CTPYKTypa 0eKOB. XUMUUYECKHUE METO/Ibl YCTAHOBJICHUSI aMUHOKHCIOTHOTO COCTaBa U
nocieaoBaTeabHOCTH. DepMEeHTAaTUBHBIA TUApPOIN3 OelkoB. BTopuuHas cTpykTypa
O€JIKOB: a-crupalib, B-CTPYKTypa. TpeTuyHass U 4YeTBEpTUYHAs CTPYKTypa OEJIKOB.
HucynbdunHple MOCTUKM ¥ HOHHBIE U  BaHJEP-BaalbCOBBI  (TUIPOQPOOHEIE)
B3aMMOJICUCTBHS. XMMHUUYECKHE CBOMCTBA OENKOB: THAPOJM3, JCHATypalus,
KaueCTBEHHbIC (IIBETHBIC) peakiuu Ha Oenku. [lpeBpaienus O€NKOB MUK B
opranusme. buonornueckue ¢yHkimu 0enkoB. JIOCTHIKEHUS B U3yUYCHUH CTPOCHUS U
CUHTE3a OEJIKOB.

Hemonctpanuu. 1. PacTBOpUMOCTh YIJIEBOJIOB B Boje M 3TaHoie. 2. OOpasifsl
AMHUHOKHCJIOT.

Jlabopatopubie omnbiThl. 1. CBolcTBa rmoko3bl. 2. OmpeneneHue Kpaxmaia B
npoaykrax nutanus. 3. JKupsl u ux cBoiictpa. 4. LIBeTHbIe peakiyu OEIKOB.

2.3.6. BBICOKOMOJIEKYJIIPHBIE COEUHEHHUS

OCHOBHBIC TOHSTHSI BBICOKOMOJICKYJISIPHBIX COEAWHEHUM: MOHOMED, MOJUMED,
CTPYKTYpPHO€ 3BEHO, CTeNeHb mnojuMepu3anur. OCHOBHBIE CIIOCOOBI TOJTYYEHUS
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: Peakiuu MOJIUMEpU3alluid U MOJIUKOHCHCAIINH.
Cononumepuzanusa. CTpoeHHe U CTPYKTypa IMOJUMEPOB. 3aBUCHUMOCTh CBOMCTB
MOJIMMEPOB OT CTpoeHHsI Mojekyn. Kiaccudukanus mTOIMMEpOB: TIaCTMACCHI
(mactuku), 3nactoMepbl  (Kaydyyk), BOJOKHA, KOMIIO3UTHL. (COBpEMEHHbIE
IJIACTMACCHI (mmacTukm) (MONMUATUIIEH, TTOJIUIIPOITHIIEH, MOJIMCTUPOT,
MOJIMBUHWIXJIOPU,  (TOpOIUIacT,  MOJUATWICHTepedTanar,  akpui-OyTaaueH-



CTUPOJIbHBIM TIJIACTUK, MOJIMKApOOHAThI). TepMOIIacCTUYHBIE UM TEPMOPEAKTUBHbBIC
nosmMepel.  DeHondopmanbaeruaHbie  cMoJibl. KOMIIO3UTHBIE — MaTepuabl.
IlepcrieKTHBBI UCIIONB30BAHUS KOMIIO3UTHBIX MaTEpHUaJOB. YTJEIIacTUKU. BoilokHa,
ux kinaccudukanusa. IlpuponHble W XUMHYECKHE BOJIOKHA. VICKycCTBEHHbBIE U
CUHTETHYECKHE BOJOKHA. [ToHsATHE O BUCKO3€ U arleTaTHOM BoJiokHe. [lonuadupHbie u
NOJIMAMUJHBIE BOJIOKHA, MX CTPOEHUE, CBOWCTBA. lIpakTHueckoe HCIOJIb30BaHUE
BOJIOKOH. Jnactomepbl. [IpuponHblii U cUHTEeTHYECKU Kaydyk. Pe3nHa u 300HUT.
[Ipumenenne noaumepoB. CuHTeTHUECKUE MIIEHKH. MemOpansl. HoBble TexHOIOrMN
JaJIbHENIIET0 COBEPIICHCTBOBAHUSI OJIMMEPHBIX MATEPHUATIOB.

Hemonctpanuu. 1. OOpasubl  mmactukoB. 2. Komgekiuss BOJOKOH. 3.
[TonukoHAEHCAIHS STHJICHTJIMKOJISA ¢ TepeTATCBON KUCIOTOM.

JlaGopatopHble ONbITEl. OTHOIIEHWE CHUHTETHYECKUX BOJOKOH K pacTBOpam
KHUCJIOT U IIEJIOYEH.

2.4. Xumus U )KUA3Hb

2.4.1. XuMnueckas TeXHOJIOTUs

(Xumusi B MPOMBIIIIICHHOCTH )

OCHOBHBIC MPUHIUIBI XUMHYECKOW TexHosoruu. OOIue MpencTaBIeHUsl O
IIPOMBIIICHHBIX CTIOCO0aX MOJIYYeHHUS] XUMHUYECKUX BEIECTB.

[Ipou3BOACTBO CEPHOM KHUCIOTHI KOHTAKTHBIM CIOCOOOM. XHMH3M IIpoIliecca.
CoIpbe 1711 NMPOU3BOACTBA CEPHOM KHUCIOTHL. TE€XHOJOTrMYEecKass cxXxema Mpolecca,
MIPOIIECCHI U anmnapaThl. MeXaHU3M KaTaluTUYECKOTo AeHCTBUS okcua BaHaaus (V).

[IpousBoncTBO amMmuaka. XuMu3M mporecca. OnpeneeHue ONTUMaTbHBIX
YCJIOBHM MPOBEACHUS peakiuu. [IpUHIMII UUPKYISIUMA W €ro peanusanus B
TEXHOJIOTUYECKOU CXEME.

Meramnypruga. UYepnas wmeramryprusa. IIpousBoactBo uyyryHa. JlOMEHHBIM
nporiecc (ChIpbe, YCTPOMCTBO JAOMEHHOM Me4yu, XUMHU3M mpoiecca). [Ipou3BoacTBo
CTalli B MapTEHOBCKOW Ieud. 1Ipon3BOACTBO CTali B KUCIOPOJHOM KOHBEPTEPE U B
anekTponeyax. [Ipsmoit Mmeton nonydenus xenesa u3 pyasl. L{BeTHas merannyprus.

Opranuvecknii cuHtTe3. [IpombliieHHass opranuyeckas xuMmusg. OCHOBHOM U
TOHKUWA OpraHuyeckuii cuHte3. Hambonee KpyMHOTOHHA)XXHBIC MPOU3BOCTBA
opranumyeckux coeauHeHu. IlpowmsBomcTBo wmeraHosa. IlomydyeHune yKCycHOU
KHCJIOTHI U opMamnpaeruna u3 metaHosa. [lomydenne arerara memntoo3sl. Ceipbe
JUTSl OpTaHUYECKON MpoMbIIUIeHHOCTH. [IpobieMa 0TX0/I0B ¥ MOOOYHBIX MPOTYKTOB.
CuHTE3BI HA OCHOBE CHHTE3- T'a3a.

2.4.2. XuMus ¥ DKOJIOTHUS

XVMMHUYECKOE 3arpsi3HEHNE OKPY>KArOUIEH Cpeibl U €ro MOCAeACTBUS. DKOIOTHUS U
po0JieMa OXPaHbI OKPYIKAOLIEH Cpebl. «3eIeHas» XUMUSL.

HemoHctpauuu. 1. Celpbe s NPOM3BOACTBA CEPHOM KHUCIOTHL. 2. Mouenb
kursero cinos. 3. JXKenesnas pyzaa. 4. OOpasisl CIIaBOB JKeJesa.

2.4.3. XuMus u 3HEpreTuKa

[IpuponHble WCTOUHUKU YTIEBOAOPOAOB. [IpupoaHblii U MOMyTHBIA HEPTIHOU
ra3pl, UX COCTaB U Hcrosib3oBanue. HegTh kak cmech yriaeBonopoaoB. CoctaB HedTH
u ee nepepabotka. [lepBuunas u BropuuHas nepepadotka Hedrtu. [leperonka nedru.
Kpekunr. Pudopmunr. Hedrempoaykrsl. OxTtanoBoe uyucino OensuHa. OxpaHa



OKpY>Karolllel cpeapl mpu HedTenepepadoTKe U TPAHCHOPTHUPOBKE HEPTEIPOAYKTOB.
Kamennsiil yrons. KokcoBanue yris. ['azuduxarus yrist. Dkonoruueckue npooiemsl,
BO3ZHUKAIOIME IIPU MHCIOJIB30BAHMM YIVIA B KAa4yeCTBE TOIUIMBA. AJIbTEPHATHBHBIC
MUCTOYHUKH SHEPTUU.

2.4.4. XuMmus u 370pOBbE

Xumus numu. Kupsl, OenKku, yrieBoJibl, BATAaMUHBI, (pepMeHThI. PanmonansHoe
nutanue. [Inmessie no6aBku. [IumieBsie 1006aBKyU, UX KiIaccUPUKaUs. 3aperieHHbIe
U pa3pelieHHble MHIeBbie 100aBKu. OCHOBBI MUIIECBOM XUMHUH.

Xumusa B meaunune. [lonsatue o ¢gapmaneBTUYECKON XUMHUHN U (HapMaKOJIOTHH.
Pa3pabotka  nekapctB.  JlekapCcTBeHHBIE  CpeACTBA, HMX  KJIACCH(UKAIIHSL.
[IpotuBOoMUKpOOHBIE cpencTBa (Cynb(haHUIAMHUAHbBIE IpernapaThl U AHTUOMOTUKH).
AHanpreTuky (acnupHH, aHaJbIMH, [apaleTaMoJl, HAPKOTUYECKUE aHAIbIETHKH).
AHTUTUCTAaMUHHBIE Npenapathl. Bspkymue cpeactBa. ['opMOHBI M TOpMOHaJIbHbBIE
npenapatbl. [IpoGieMbl, CBSi3aHHbIE C NPUMEHEHUEM JIEKaPCTBEHHBIX MpENaparoB.
Bpennble npuBbIYKY U (AKTOPBI, pa3pylIaOIIUe 310pOBbE (M30BITOUHOE TOTPEOICHNE
KUPHOU NMULIHU, KypeHHE, YIIOTPEOJIEHUE aITKOT0JIsl, HAPKOMAHUSA).

2.4.5. Xumusa B noBCceIHEBHOM KU3HU

KocMmeTrnueckue u nap@roMepHbie CpeACTBa.

beitoBas xumus. IIoHATHE O MOBEPXHOCTHO-aKTHBHBIX BellecTBax. Moromue u
yuctsmue cpeactsa. OrtOenuBatonine cpeacta. [IpaBuna OezonmacHoi paboThl €
€IKUMH, TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMU, CPEJCTBAMU OBITOBOM XUMUHU.

IInrmenTsl 1 Kpacku. [I[puHIIMIIBI OKpaIIMBaHUS TKAHEM.

2.4.6. XuMHS B CTPOUTEIIHCTBE

I'unc. U3Bects. Llement, 6eron. Kien. Ilonbop onTUMalilbHBIX CTPOUTENBHBIX
MaTepHuasoB B MPAKTHUYECKOW JeATEIbHOCTH YEJI0BEKA.

2.4.7. XuMHs B CEITLCKOM XO3SHCTBE

MunepansHble M opraHuudeckue yaoOpenus. CpeacTBa 3alIUThl pacTEHUI.
[lecTumuabl: THCEKTULMIBL, TEPOUIMIBI U QYHTULKIBL. PenenneHTsl.

2.4.8. Heopranunueckue Matepuaibl

Crexno, ero Buabl. CuHIMKaTHAasE MNPOMBINUIIEHHOCTh. TpajWLIMOHHBIE U
COBPEMEHHBIE KepaMuuyeckne Marepuanbsl. CBepxnpoBogsuias kepamuka. Ilonstue o
KEpMETax, MaTEpUAJIaX C BBICOKON TBEPAOCTHIO.

2.4.9. XuMmus B COBpEMEHHON HayKe

Ocobennoctu coBpeMeHHoi Hayku. [Ipodeccust xumuka.

Merononorusi HAy4HOro HcciaeqoBaHusl. MeTo/Ibl HAyYHOTO MO3HAHUS B XHMMUHU.
CyObekT u 00beKT HayuHoro no3Hanus. IlocranoBka npobnemsl. COop nHpopmanuu
U HakoryieHue (akToB. ['UnoTesa u ee 3KCriepuMeHTaIbHas mpoepka. TeopeTnyeckoe
00BACHEHHE TOJIYYEHHBIX pe3ybTaToB. UHAYKIMS U AeAyKLIMs. DKCIEpUMEHTaIbHAas
IpOBEpKa TOJYUYEHHBIX TEOPETUUYECKUX BBIBOJOB C LEIbI0 PACHPOCTPAHEHUs HUX Ha
Ooyee MUPOKUN Kpyr OOBEKTOB. XWMHUUYECKHHN aHalu3, CHUHTE3, MOJCIHPOBAHUE
XUMUYECKUX MPOLIECCOB MW  SBJIEHMM KAaK METOJa HAay4YHOro IO3HAHUS.
Hanoctpykrtypsl.

BBeneHne B IpOEKTHYIO AeATENBHOCTh. [IpoekT. TUIbl 1 BUABI IPOEKTOB, 3TAIlbI
peannzanuu  npoekTa. OCOOEHHOCTH pPa3pabOTKM NPOEKTOB (MOCTAHOBKA IENEH,



no0op METOJUK, paboTa ¢ JIUTEPATypPHBIMU HCTOYHMKAMH, OQOpMIICHHE U 3alluTa
IIPOCKTA).

Nctounuku xumuueckoil mHdopmanmu. Ilouck xumudeckoi wHGOpPMALUU TIO
Ha3BaHUSM, UACHTHU(PUKATOPAM, CTPYKTYpHBIM (hopmynaM. PaGoTa ¢ 6a3amu 1aHHBIX.

CoBpeMeHHbIE  (DU3UKO-XMMHUYECKHE METOAbl YCTAHOBJEHHS COCTaBa U
CTPYKTYpBI BEILIECTB.

Hemonctpanuu. 1. ITumessie kpacurenu. 2. Kpamenue tkaneit. 3. OrOenuBanue
TKkaHeil. 4. Komnekuus cpencts 3amuThl pacteHuid. 5. Kepamuueckue matepuaisl. 6.
[IBeTHbIE cTekia. 7. [Ipumepsl paboThl ¢ XUMUUECKUMHU 0a3aMU JJAHHBIX.

JlaGopatopHbie OmnbITHL. 1. 3HAKOMCTBO C MoOMOImMMHU cpenacTtBamu. 2. Kien. 3.
3HaAKOMCTBO C MUHEPAJIbHBIMU yIOOPEHUSIMH U U3YUEHUE UX CBOUCTB.

2.5.  Tumsl pacyeTHBIX 337129

1. HaxoxaeHure MoJeKyJIsipHOM (OopMyIbl YIIIEBOJIOpOJA MO €ro IJIOTHOCTU U
MacCOBOM JI0JI€ 3JIEMEHTOB, BXOSIIIMX B €r0 COCTaB WJIU IO MPOIYKTaM CIrOpPaHUS.

2. PacueTsl MaccoBoil 10511 (Macchl) XUMUYECKOTO COEIMHEHUS B CMECH.

3. Pacuetsl mMacchl (0ObeMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUU,
€CJIM OJTHO U3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH).

4. Pacuetsl MaccoBoi MM OOBEMHON J10JIM BBIXOJIA MPOJYKTA PEaKUUU OT
TEOPETUUECKH BO3MOXKHOTO.

d. Pacdetsl TemnoBoro adekra peakiuu.

6. PacyeTsl 00BeMHBIX OTHOLIEHHUH Ta30B MPY XUMHUYECKUAX PEaAKIIHIX.

7. Pacuersl Macchl (0ObeMa, KOJMYECTBA BEIECTBA) MPOAYKTA PEaKLUH,

€CIIi OJHO W3 BEIIECTB JAHO B BHUJE PACTBOpA C OMNPEACICHHOM MACCOBOW JOJEH
PacTBOPEHHOI'O BEILIECTBA.

8. PacueTbl »HEpruM axkTUBALMM M KOHCTAHTHI CKOPOCTH PEAKLUUHU 10
AKCIIEPUMEHTAIIbHBIM JAHHBIM.

Q. Pacdyer KOHCTaHTBI paBHOBECHS T1IO PABHOBECHBIM KOHIEHTPALUSIM
BELLECTB.

10. Pacuer paBHOBECHBIX KOHLEHTpALMil BEIIECTB, €CJIN U3BECTHBI UCXO/IHbBIE
KOHIICHTPAI[MH BEILIECTB U KOHCTAHTA PAaBHOBECHS.

11. Pacuer pH pactBOopa CUIBHOM KHCIOTBI M CUJIBHOIO OCHOBaHWS, €CIU
M3BECTHA UX KOHIIEHTpaIHA.

12, Pacuer pH pactBopa cnaGoii KHUCIOTBI M €1abOro OCHOBaHHUA, €CIU
M3BECTHA MX KOHLEHTpAUs U KOHCTAaHTa AUCCOLMALIUU.

13. Pacuet pactBoprMOCTH cOJU, €cliv U3BECTHA BenrunHa ee [1P.

14. PacueTsl ¢ ncnosib30BaHMEM 3aKOHOB 3JIEKTPOIU3A.

2.6.  Tembl npakTHUECKUX padboT
1. CKOpOCTh XMMHUYECKUX peaKINi. XMMUYECKOE PABHOBECHE.

2. DKCcrepuMEHTANIbHOE PEIIeHUE 3a/1a4 1Mo TeMe «[ anoreHsn.

3. DKCIepUMEHTAIbHOE PEIICHUE 3a/1a4 M0 TeMe «XalbKO- TeHbD».

4, ITonyyeHne aMmMuaKka U U3y4E€HHE €T0 CBOWCTB.

S. DKCHEpUMEHTAIBHOE PEUIEHUE 33Jad MO TeMe «IJEMEHThl MOATPYIIIIbI

a3oTa».



6.
HOATPYIII.
7.

8.
OATPYIIID.
Q.

10.
11.
12,
13.
14,
15.
16.
17.
18.
19.
20.

3KCHepI/IMeHTaHBHOC pemicHuc 3aaa4d I10 TCMC «MeTajiabl TJIaBHBIX

[Toyyenue MeaHOTO Kymopoca.
DOKcnepuMEeHTAIbHOE pelleHre 3a7ad 1mo Teme «MeTtamibl moOO0YHBIX

[Tonyuenue conu Mopa.

N3roroBiieHre Moened MOJIEKYJl OpPraHMYECKUX BEILIECTB.
[Tonydenue 3TrIeHa U U3YYEHNE €TO CBOMCTB.
[Tomyyenue 6pomdTana.

[Tomy4yenue aneroHa.

[lonydeHne yKCyCHOM KHUCIIOTHI.

Cunres sTunanerara.

I'maponus kpaxmana.

WNnentuduxaius opraHn4ecKux BEIECTB.
Pacno3naBanue macrmacc.

Pacno3HaBaHuE BOJOKOH.

Kpamenue Tkaneil.

2.7. Temnl JOITOJIHUTCIIBHBIX OIIBITOB M CHHTC30B
1. OHpGIIeJIGHI/Ie Ka4YCCTBCHHOI'O COCTaBa OPraHNMYCCKOIO BCIICCTBA.

0.
1.
2.
13.
14,
15.
16.
17.
18.
19.
20.

PR BO©0NO O AWN

21.
22,
23.
24,
25.
26.

[TonyueHune meTaHa, U3y4YE€HHE €r0 CBOWCTB.
[Tonyuenue aneTusaeHa U OMBITHI C HUM.
[Tomy4yenue 3TusieHa U COOUpPAHUE €ro B ra30METP.
CunTtes nubpomiTaHa.

CaolicTBa ckunuaapa.

Bo3srounka Hadranusa.

O6pazoBanue nogodopma.

[Tomy4yenue akposenHa.

[Tosryuenue nzoamuiianerara.

CuHTe3 KpacuTesi aHWJIMHOBOTO TOIy00TO.
Cepebpenue.

Kpucrannuzanus u3 nepechleHHOTO pacTBoOpa.
[Tomy4yeHnue manaxura.

ITonydeHue Kene3Horo Kynopoca.

[Tosmy4yeHne ropbKoOM COU.

[Tonyuenue 6poMa U GPOMHOM BOJIBI.

[Tonydenue xJ10poBOAOPOIA U COJITHOM KUCIIOTHI.
[Tonyuenne nupodopHoro xenesa (11).
[Tonyuenue runpokcuaa xenesa (II).

Cunre3 rugpokapOoOHaTa HATPHS.

CuHTE3 AIFOMOKaJIMEBBIX KBACLOB.

Cunres xnopuna menu (II).

AJIFOMOTEpMUSL.

B3auMopeiicTBre anroMuHUS ¢ OPOMOM.
I'openue yris u cepsl B pacIuIaBIE€HHOMN CENUTPE.



217,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

B3anmonenicTBre HUTpUTA HATPHUSL C BOJOU.
BoccTanoBieHne cBUHIIA MATHUEM.

O30H B npoOuUpKe.

[IpuroroBieHue KpaxMaJIbHOTO KJIecTepa U MOJIKpaxMalbHOM Oymaru.
[TonydeHne «KynmopOCHOIO Maciay.

OOyrnuBaHue caxapa CepHOU KUCIOTOM.

Peakiusi, kKoTOpOit OoJiee MATH ThICAY JIET.

«JIucuii XBOCT» U3 LUIUHIIPA.

«Heoprannueckui camy.

XpycTsias OJOBSIHHAS NAJI0YKa.

CmiaB Bypa.

Bcenpimka cMecu nepmMaHraHaTa Kajvsl C TIIMLIEPUHOM.
CBUHIOBBIN IIEMEHT.

Bcnblmka cMecu nepMaHraHara Kajiusi U allfOMUHUS.
«Bynkan».

XUMHUYECKUMN CEPIICHTapPUH.

TanHCTBEHHAs HAIIUCH.

I'paBupoBKa no menu.



Y4eOHo-MeToanYeCKOe oOecreueHne 00pa3oBaTeIbHON ACSITENbHOCTH

Y4yeOHO-METOAMYECKUM KOMIUICKT. [aHHBIA y4yeOHO- METOJIUYECKUN KOMILJIEKT
JUISL U3y4YeHUsi y4eOHOro mpeamera «XUMUsS» Ha YriayOJIeHHOM YpPOBHE CpPEIIHEro
o01ero 00pa3oBaHus BKIIOYAET CIEAYIONINE U3/IaHUS

1. Xumust. YrayOneHHbl ypoBeHb. 10 kiacc. Y4eOHUK C 3JIEKTPOHHBIM
npunoxxkenreMm (aBropsl B. B. Epemun, H. E. Ky3smenko, B. 1. Tepenun, A. A.
Hpo3nos, B. B. JIynun).

2. Xumusa. YrmyOneHHbIH ypoBeHb. 11 kmacc. YueOHHK C 3JIEKTPOHHBIM
npuioxenueM (aBropel B. B. Epemun, H. E. Ky3smenko, A. A. [Ipo3nos, B. B.
JlyHun).

3. Pabouass mporpamma ydeOHOro mnpeamera «XHUMHA» Ha YrIyOJICHHOM
ypoBHE cpenHero obmiero odpazoanus Kk YMK mo xumuu B. B. Epemuna, H. E.
Kyssmenko, B. U. Tepenuna, A. A. Jlpo3noBa, B. B. Jlynuna m meroaudeckue
pekoMeHanuu 1o ee coctarieHuto (aBropel B. B. Epemun, A. A. [Ipo3nos, 1. B.
Epemuna, 3. 0. Kepumos).

4, Meronnueckoe nmocodue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko,
B. U. Tepenuna, A. A. JIpo3nosa, B. B. Jlynuna «Xumusd. Yriny6neHHsiii ypoBeHb. 10
kiacce» (aBtopsl B.B. Epemun, B. M. Maxonuna, O. F0. Cumonoga, . B. Epemuna, A.
A. Ipo3nos, D. 0. Kepumog).

5. Meroanueckoe nmocodue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko,
A. A. Jlpo3nosa, B. B. Jlynuna «Xumus. YrinyOnenusiid ypoBeHb. 11 kitace» (aBTOpbI
B. B. Epemun, H. B. Bonkosa, H. B. ®upcrosa, 1. B. Epemuna, A. A. [po3nos, .
1O. Kepumos).
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