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HaumenoBanue | Xumus

nmpeamera

VYposens, kinacc | Cpeanee obiiee oOpasopanus, 10

Konnuectso 10 xmacc 10 xmacc

4acoB 10 s 0aza

yaeGHOMY yrayOonéHHo

TIany

- B HEZIENTIO 4 2

- BTOJ 136 68

IIporpamma Pabouas nporpamma k muann YMK B. | ABropckas nporpamma O.C.I'abpuensina mst 10-11
B. JIyauna, Xumus yriryOiaeHHBIH KJIACCOB 00IIe00pa30BaTENFHBIX YUpEKAeHUH (0a30BBIN
ypoBeHb 10 -11 xiaccel, M:Ipoga 2017 | yposens)/ O.C. I'abpuensa — 4-¢ uzj., crepeotui. — M.:

Hpoda, 2017

YueOHuKH Epemun B. B., Ky3smenko H. E., I'a6puensa O.C. Xumus. 10 k. ba3osrit ypoBeHb. —
HpoznoB A. A., Jlynun B. B. Xumus. | M.: lpoda, 2018
VYrnyOnennslid ypoBeHs. 11 knacc;
M:Ipoda 2019

Pabouas nporpamma no xumun 10—11 knaccos cocraBieHa B coorserctBur ¢ @I'OC COO, Ha ocHOBe
aBTopckoii nmporpammser O.C.I'abpuensiaa anst 10-11 kmaccoB 001meo0pa3oBaTeNbHBIX YUpeKASHNH (0a30BBIH
ypoBens)/ O.C. ['abpuensa — 4-e uzn., crepeoturn. — M.: [Ipoda, 2017 u padoueit mporpammel k tuHuN Y MK
B. B. Jlyauna, Xumus yrioy6nenssiit ypoBens10 -11 xkmacesr, M: Ipoda 2017. [Iporpamma mo xumun 10
KJ1acca SIBJISIeTCS CHHXPOHU3UPOBAHHOM IS pa3iMyHbIX npoduiei o0ydenus, nostomy tema «lloBropenne
W yrayOlieHre 3HaHHUD TIepecTaBieHa U MPOXOIUT MOCIIe U3YyUCHUSI OPraHHYECKON XIUMUH.

Ilnanupyembie pe3yJbTaThbl 00y4eHHs]

denepasibHBIN roCy1apCTBEHHBIH 00pa30BaTeNbHBINA CTAaHAAPT CPEIHEro 001Iero 00pa3oBaHus
YCTaHaBJIMBAET CJIEAYIOIINE TPeOOBAaHNUS K pe3yIbTaTaM OCBOCHHUS 00Y4alOLIMMHUCS OCHOBHOM
00pazoBaTeIbHON MPOTPAMMBIL:

* K MeTanpeAMeTHbIM pPe3yJIbTATaM OCBOCHHUsI OCHOBHOI 00pa30BaTebHOM porpaMmel: 1) ymenue
CaMOCTOSITEIBHO ONPENEIATH LENH NEATEIbHOCTH M COCTABIATH IJIAHBI AEATEIBHOCTH; CAMOCTOSTENILHO
OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH EATEIBHOCTD; HCIOIB30BaTh BCE BO3MOYKHBIE PECYPCHI
JUISL JIOCTVYKEHUS TIOCTABJICHHBIX TeJIeH U pealln3aliiy TIIaHOB e TeIbHOCTH; BEIOMPATh yCIICITHBIC
CTpaTETuy B Pa3UYHBIX CUTYAIHsIX; 2) yMEHHE MPOTYKTUBHO O0IIAThCSA M B3aUMOJIEIICTBOBATh

B IIPOIIECCE COBMECTHOM JICSITETbHOCTH, YIUTHIBATH MO3UIIMH APYTUX YIACTHUKOB JIEATEIILHOCTH,

3¢ dheKkTUBHO paspeniaTh KOH(IUKTHL; 3) BialcHUEe HaBbIKaMH ITO3HABATE/IbHOM, yueOHO-HCCIIeI0BATEIbCKON
Y TIPOCKTHOM JEATEIbHOCTH, HAaBBIKAMH Pa3pelieHHst TPo0IIeM; CIOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHHUS MPAKTUUESCKUX 3a/1a4, IPUMEHEHHUIO PA3JInNYHBIX METO/I0B
MO3HaHMsI; 4) FOTOBHOCTh M CITIOCOOHOCTh K CAMOCTOATEIIbHOM HH(OPMAIMOHHO-T103HABATEILHOM
JeSTeNLHOCTH, BIIAJICHUE HABBIKAMH

MOJTy4eHHUs] He0OX0IMMOM WH(GOPMAITH U3 CJIOBapel pa3HbIX TUIIOB, YMEHHE OPUEHTHPOBATHCA B
Pa3MNYIHBIX KUCTOYHUKAX HH(POPMAIINH, KPUTUIECKU OIICHUBATh U HHTEPIIPETUPOBATH HH(HOPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3IHMYHBIX UCTOUYHUKOB; 5) YMEHHE HCIIONB30BATh CPEICTBA HH(POPMALMOHHBIX U
KOMMYHHKaLMOHHBIX TexHoJorui (qanee — MKT) B pemieHr KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpTaHU3aLMOHHBIX 3a]a4 C COOMIOICHUEM TPEOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MIACHOCTH, TUTUECHEI,
pecypcocOepekeH s, TPaBOBBIX H STHYECKUX HOPM, HOPM MHPOPMALIIOHHOH 0€30MacHOCTH; 6) YMEHUE
OTIpE/IETIATH Ha3HAUCHHE U (PYHKIUU PA3INIHBIX COIMAIBHBIX HHCTUTYTOB; 7) YMEHHE CAMOCTOATEIHHO
OLICHUBATh U PUHUMATh PELICHHUS, OIPEACISIONIUE CTPATErHIO IOBEACHHUS], C yUETOM IPAXXKIaHCKUX U




HPAaBCTBEHHBIX [IEHHOCTE; §) BIaieHHe S3bIKOBEIMHU CPEICTBAMU — YMEHHE SCHO, JJOTHYHO U TOYHO
M3JIaraTh CBOKO TOUKY 3PEHHUS, MCIIOIh30BATh ICKBATHBIE SI3BIKOBEIE CPEICTBA; 9) BiaieHNe HaBbIKaMH
MMO3HABATENFHOM peIIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBHUI W MBICIHTEIBHBIX MPOIECCOB, MX
Pe3yIbTaTOB U OCHOBAHMIA, TPAHHI] CBOETO 3HAHWS W HE3HAHMS, HOBBIX MTO3HABATEIHFHBIX 33/1a4 M CPEJICTB MX
JOCTHIKECHUS;

* K JJHYHOCTHBIM Pe3yJIbTATaM O0CBOEHHSI OCHOBHOM 00pa30BaTEIILHOM MpOrpaMMbl: 1) BociuTaHue
POCCHUICKOH IpayKAaHCKOH HIICHTUYHOCTH, TATPUOTU3MA, YBAKCHHS K CBOEMY HapOJy, YYBCTBO
OTBETCTBEHHOCTH epea PoauHoi, ropaoctu 3a cBoM Kpai, CBOX PoinHy, NpoIUIoe U HacTosIIee
MHOTOHAIIMOHAILHOTO Hapojaa Poccuu, yBakeHHE K TOCYIapCTBEHHBIM CHMBOJIaM (rep0, dutar, ruMH); 2)
(hopMupoBaHUe TPAKIAHCKON TTO3UIIMN KaK aKTUBHOTO W OTBETCTBEHHOTO WIEHA POCCUHUCKOTO OOIIECTBa,
OCO3HAIOMIETO CBOM KOHCTUTYIIHOHHBIC TTPaBa U 005A3aHHOCTH, YBAXKAIOIIECTO 3aKOH U MTPABOIIOPSIOK,
00J1a1al0Iero YyBCTBOM COOCTBEHHOTO IOCTOMHCTBA, OCO3HAHHO PUHUMAIOIIETO TPaIUIIMOHHbIC
HanlMOHAJBbHBIC U 06IHCLIGJIOBC‘IGCKI/IG TYMaHUCTUUYCCKUC U NICMOKPATUYCCKUEC ICHHOCTHU, 3) T'OTOBHOCTH K
cinyxenuto OTedecTBy, ero 3amure; 4) ChOPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JUaJiore KyJIbTyp, a
TaK)Ke Pa3UYHBIX (HOPM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHKE CBOETO MECTA B IMOJMKYJIHTYPHOM MHPE; 5)
c(hOpMHUPOBAHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCIIUTAHHS B COOTBETCTBUH C 00IIIeUEIOBEYECKIMH
[IEHHOCTSIMU | HeallaMU TPaKIaHCKOTO 00IIEeCTBa; TOTOBHOCTh U CIIOCOOHOCTD

K CAMOCTOSITENTFHOM, TBOPUECKOIM M OTBETCTBEHHON AEATEIHHOCTH; 6) TOIIEPAHTHOE CO3HAHVIE U TIOBEJICHIHE
B IIOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTb U CIIOCOOHOCTB BECTH JUAJIOT C IPYTUMH JIFOABMH, JOCTUTaTh B HEM
B3aMMOITOHUMAaHHS1, HAXOAUTH OOIIHME LEeTH U COTPYIHUYATh IJIsl UX TOCTYKEHUS; 7) HABBIKU
COTPYIHUYECTBA CO CBEPCTHUKAMM, AETHMH MIIAJIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTeNbHOH,
OOIIIECTBEHHO MOJIE3HOM, yueOHO-1CCIIeJ0BATENLCKOM, MPOSKTHON M IPYTHX BHIAX AEATEILHOCTH; 8)
HPaBCTBEHHOE CO3HAHUE U MOBEJICHHE HA OCHOBE YCBOCHHUS O0IIEUEIIOBEUECKUX IIEHHOCTEH;9) TOTOBHOCTh U
CIOCOOHOCTBH K 00pa30BaHMUIO, B TOM YKCIIE CaMOOOPa30BaHHIO, Ha MTPOTSDKEHUU BCE )KU3HU; CO3HATENBHOE
OTHOIICHUE K HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEITHON NpodeccHoHanbHOM 1 00IeCTBeHHON
nesitenbHOCTH; 10) 3cTeTHYeCKOe OTHOLIEHUE K MUPY, BKIIFOUAs 3CTETHUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEH HBIX OTHOLIEHUH; 11) npuHATHE U peanu3alus IEHHOCTEH 310POBOro U
0e3onacHoro o0pasa KU3HHU, MOTPEOHOCTH B (PU3MYECKOM CaMOCOBEPILIEHCTBOBAHNH, 3aHATHIX CIIOPTUBHO-
03/I0pOBHUTENIHON 1S TEIbHOCTHIO, HETIPUATHE BPEIHBIX PUBBIYEK: KYPEHUSs, IIOTPEOICHUS aJIKOroJIs,
HapKOTUKOB; 12) OepexHOoe, OTBETCTBEHHOE M KOMIICTCHTHOE OTHOIIICHUE K (PU3UUSCKOMY U
TICUXOJIOTMYECKOMY 370POBbIO, KaKk COOCTBEHHOMY, TaK M APYTHX JIIO/IeH, yMEHHE OKa3bIBaTh MEPBYIO
MoMoIIlb; 13) oco3HaHHBIN BEIOOP Oyayiel npodeccru U BO3MOXKHOCTEH peajin3aliii COOCTBEHHbIX
KU3HEHHBIX MJIAHOB; OTHOIIIEHUE K MPO(ECCHOHATHFHON AEATETHHOCTH KaK BO3MOKHOCTH Y4aCTHs B
PEILICHUHN JINYHBIX, O0IIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MTpobiem; 14)
c(OPMHUPOBAHHOCTD IKOJIOTUYECKOTO MBILUICHHS, TOHUMAHHS BIMSIHUS COLIMATBHO-9KOHOMUYECKHX
MPOILIECCOB HA COCTOSIHUE PUPOJHON U COLMAIBHOM Cpelibl; MPHOOPETEHUE OIIbITA KOJIOTOHAIIPAaBICHHON
JESITeNbHOCTH; 15) OTBETCTBEHHOE OTHOLIEHUE K CO3/IaHUIO CEMBbH HAa OCHOBE OCO3HAHHOTO MPHHSATHS
IIEHHOCTEN CEeMEHHOM KU3HMU;

* K IPeAMETHBIM Pe3yJIbTATaM OCBOCHUI OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMBbl, OTHOCSIIUMCS K
y4eOHOMY MpeaMeTy «XUMUSI»:

— Ha 0a30BoM ypoBHe: 1) chOpMHPOBAHHOCTD NPEACTABICHUI O MECTE XUMHH B COBPEMEHHOM HAyYHOH
KapTHHE MUpPa; TOHUMaHUE POJIM XUMHUH B (POPMHUPOBAHUU KPYyTro3opa U GyHKIHUOHAIEHONH IPaMOTHOCTH
YeJIOBEKa AJIs peLCHUs IPAaKTHUECKUX 3a/1a4; 2) BJIaJICHUE OCHOBOIIOJIATaIOIUMH XUMUUECKUMU
HOHATHSMH, TEOPUSAMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE [10JIb30BaHUE XUMUYECKOM
TEPMUHOJIOTHEN U CUMBOJIMKOM; 3) BlIaJIicHUE OCHOBHBIMU METOJIJaMH HAy4YHOT'O [TO3HAHUSI, UCII0JIb3YEMbIMU
B XMMHUH: HAaOIIOJICHUE, OIIMCaHNEe, U3MEPEHHE, SKCIIEPUMEHT; YMEHHE 00padaTeiBaTh, OOBICHATD



pe3yIbTaThl IPOBEJICHHBIX OTBITOB U JIENaTh BBIBOJIBL, TOTOBHOCTh H CIIOCOOHOCThH IIPUMEHSITh METO,IbI
MTO3HAHWSI TIPH PEIICHUH TPAKTUIECKHX 3a1a4; 4) cPOpMHPOBAHHOCTh YMEHHS J]aBaTh KOJTMIESCTBEHHBIE
OIIEHKH Y TIPOBOJIUTH PACUETHI IO XMMHYECKUM (OPMYIIaM U YPaBHEHHSIM; 5) BIIaIEHUE IPABUIIAMU TEXHUKA
0€301MacHOCTH TP UCTIOTH30BAHUN XUMUYECKIX BEIIECTB;

6) chopMUPOBAaHHOCTH COOCTBEHHOM MO3UIIHMH IO OTHOIICHHUIO K XUMHYECKOW HH(OPMAITUH, TTOTydaeMon U3
pa3HBIX UCTOYHUKOB;

— Ha yriry0JieHHOM ypoBHe: 1) chopMHPOBaHHOCTH CHCTEMBI 3HAHUN 00 OOIINX XUMHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHIX; 2) chOPMUPOBAHHOCTh YMEHHIA NCCIIEIOBATH CBOMCTBA
HEOPraHWMYECKUX M OPTaHMYECKHX BEIIECTB, OOBACHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYCCKUX
peakiuii, MPOrHO3UPOBATH BOBMOXKHOCTh UX OCYIIECTBIICHUS; 3) BIaJIcHHEe YMEHHUSIMH BBIJIBUTATh THIIOTE3bI
Ha OCHOBE 3HaHMII O COCTAaBE, CTPOCHUH BEIIECTBA M OCHOBHBIX XUMUYECKHX 3aKOHAX, TIPOBEPATH UX
AKCIIEPUMEHTAIBHO, (DOPMYIIUPYS 1Ie)Ib UCCIIC0BaHNs; 4) BIaJICHUE METOJIAMU CAMOCTOSTEIILHOTO
TJIAHUPOBAHUS

Y MIPOBEICHUS] XUMHUYECKUX SKCIICPUMEHTOB € COOJIIOICHHEM MPaBUIl 0€30MacHOi paboThI ¢ BEIIECTBAMHU U
J1a00PaTOPHBIM 000pyIOBaHHEM; C(HOPMUPOBAHHOCTh YMEHUH OMUCAHMSI, aHAJIN3a U OLIEHKU JTOCTOBEPHOCTH
MOJIYYSHHOTO pe3ybTara; 5) chopMHUPOBAHHOCTh YMEHUH MTPOTHO3UPOBATH, AHAIU3UPOBATh U OLICHUBATH C
MO3UIIMH SKOJIOTHYECKOM 0€30MaCHOCTH TIOCIIEACTBUS OBITOBOM U POU3BOICTBEHHON ACSITSILHOCTH
YeII0OBEeKa, CBSI3aHHOH C ImepepaboTKO BEIECTB.

Inanupyemblie pe3yJbTaThl 0CBOEHHS Y4eOHOT0 nMpeaMeTa « XuMHs» Ha YIIy0J1eHHOM YPOBHe
cpeaHero o0mero oopa3oBanus

1.1. IlnaHupyemble TMYHOCTHBIE PE3yIbTAThl OCBOCHUS y4eOHOTO MpeaMeTa « XUMHS» Ha
yTIyGJIeHHOM YpOBHE

[InmanupyeMbIMU IMYHOCTHBIMH PE3YJIbTaTaMU B paMKax OCBOEHHs yueOHOro nmpeaMeTa «XUMUs» Ha
yriIyOJIEeHHOM ypOBHE SIBIISIIOTCS: 1) B cpepe OTHOLIEHNH 0Oydaromuxcs kK cede, K CBOEMY 37I0pPOBBIO, K
MO3HAHUIO ce0sl: — MPUHATHE U PEIN3ALNI0 LIEHHOCTEH 310pOBOro 1 6e301macHoro oopasa KHU3HH,
OepeKHOoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIICHHE K COOCTBEHHOMY (hH3MYecKoMy U
TMCHUXOJIOTMYCCKOMY 3/I0POBbIO, — HCHIPUATUEC BPCAHBIX NMPHUBLIYCK: KYPCHUA, ynOTpe6HeHI/I$I aAJIKOI'0JIs,
HApKOTHKOB; 2) B cepe OTHOIIECHHUIH 00yUaroIMXCs K OKPYKaloleMy MUPY, K )KUBOW TIPUPOJIE,
XYZA0KECTBEHHOU KYJIbTYpEe: — MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH, 3HAYUMOCTb HaYKH, TOTOBHOCTb K HAyYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaJICHHE JOCTOBEPHOM
nHpOpMaLMel 0 NepeOBBIX JOCTIKEHUAX U OTKPHITHUAX MUPOBOM U OTEUECTBEHHON HAYKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U 00IIECTBA; — FOTOBHOCTH M CIIOCOOHOCTH
K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUN BCE )KU3HU; CO3HATEIFHOE OTHOIICHHE K
HETNPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEITHON MPO(eCCHOHANbHOM U 00IecTBEHHON
JeSTeTbHOCTH; — 3KOJOTHYEeCKas KyJIbTypa, OepexHOe OTHOIIEHHE K POJHON 3eMIIe, IPUPOTHBIM
oorarcrBaM Poccuu u MHpa, IOHUMAaHHE BIUAHUA COUUAIBHO-O0KOHOMHWYECKUX ITPOLECCOB HA COCTOAHUEC
MPUPOJTHON 1 COLMAIBHOM Cpeibl, OTBETCTBEHHOCTH 3a COCTOSIHHE IIPUPOIAHBIX PECYPCOB, YMEHUH U
HaBBIKOB Pa3yMHOI'0 IPHUPOOIOJIE30BaHuUs, HETEPIIUMOT0 OTHOUIEHHS K JIEHCTBHAM,

MPUHOCSIIIAM BpPEJ SKOJIOTHH; IPUOOPETEHUE OTIBITA IKOJIOTO- HAIPaBJICHHOH JIeSTEIbHOCTH; 3) B cdepe
OTHOLICHUH 00yuaromuxcs K Tpyay, B chepe COraIbHO-3KOHOMHYECKHX OTHOILECHUN: — OCO3HAHHBIN
BbIOOp Oynymiei npodeccun Kak MyTh M CIOCO0 peaan3auni COOCTBEHHBIX KU3HEHHBIX IIAHOB; —
TOTOBHOCTB 00YUaIOMINXCS K TPYA0BOH MpodecCHOHaNbHON AEATENFHOCTH Kak K BO3SMOKHOCTH Y4acTHS B
PELICHUH JINYHBIX, O0IIECTBEHHBIX, TOCYAaPCTBEHHBIX, O0IEHAMOHAIBHBIX MTPO0IeM; — MOTpeOHOCTh
TPYIUTHCS, YBOKEHHE K TPYIY H JIOJSM TPYAA, TPYIOBBIM JTOCTIDKEHUSIM, 100POCOBECTHOE, OTBETCTBEHHOE
¥ TBOPUYECKOE OTHOIIEHHE K Pa3HBIM BHIAM TPYAOBOH AEATEIHLHOCTH.



1.2. Ilnanupyemble MeTapeIMETHbIE PE3YJIbTaThl OCBOCHUS YIeOHOT 0 penMeTa « XUMHUA» Ha
yriayoiaeHHOM ypoBHe [Inannpyemble MeTanpeaMeTHbIE pe3yabTaThl B paMKaX OCBOCHHUS yU€OHOro IpeaMera
«XuMHSA» Ha YIIy0JIEHHOM YPOBHE IPEACTaBICHBI TPeMs I'PYIIIIaMy YHUBEPCAIbHBIX yUeOHBIX NeHCTBUH
(YY ). 1. PerynatuBHble yHUBEpPCAIbHbIE yUeOHbBIE NEHCTBI. BBITyCKHUK HAYYIHUTCS: — CAMOCTOSTEIIEHO
OIIpENeIIsATh LIeNIH, CTaBUTh U (JOpMYIMPOBaTH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIIbHON AEATEIbHOCTH U
KU3HEHHBIX CUTYallUsAX; — OLIEHWBATh PECYPCHI, B TOM YHCJIE BpEMS U JpyTrrue HeMaTepualbHbIE PECYPCHI,
HEOOXOIUMBIE JUIsl TOCTHIKEHUS TOCTABICHHON paHee 1IeJH; — COMOCTABISATh UMEIOIIUECS BO3MOKHOCTH H
HEOOXOIUMBIE JUISl TOCTHIKEHUS 1IN PECYPChl; — OPraHU30BBIBAThH 3()(hEKTUBHEII TOUCK PECYPCOB,
HEOOXOIUMBIX AJIS1 TOCTHKEHHS TIOCTABICHHOM LENN; — OMpPEesATh HECKOIBKO MyTel JOCTHKECHHUS
MIOCTaBJIEHHOH LIeN1; — BBIOMPATh ONTUMAIBHBIHN ITyTh JOCTHKEHUS LEIH ¢ y4eToM 3¢ dexTuBHOCTH
pacxoJ0BaHUsI PECYPCOB U OCHOBBIBASICh HA COOOPAXKEHMSIX 3TUKU U MOPAJIM; — 3a/1aBaTh [1apaMeTPhl U
KPUTEPHH, 110 KOTOPBIM MOYKHO OIPEAEIUTh, YTO 1Ieb JOCTUTHYTa; — COIOCTABIISTH NOTY4EHHBII
pe3yibTaT NesTeIbHOCTU

C IIOCTaBIICHHOM 3apaHee€ LUEJIbIO;

— OLIEHUBATH TOCIEACTBHUS JOCTHKEHHS IIOCTABJICHHON 1LIETIN B ACSATENbHOCTH, COOCTBEHHOH KU3HH U
KU3HU OKpYKaromux iofieil. 2. [lo3naBaTensHbIe yHUBEpCATbHBIC yueOHbIe NeiCcTBUS BRITyCKHIK
HAY4MTCS: — KPUTUYECKU OLICHUBATh U MHTEPIIPETUPOBATH HH(OPMALIHIO C Pa3HBIX O3, —
pacno3HaBath ¥ (PUKCUPOBATH IPOTUBOPEUHS B MHPOPMALIMOHHBIX UCTOUYHUKAX; — HCIOJIb30BaTh
pa3NuYHbIe MOJECIBHO-CXEMaTHUECKUE CPEACTBA TS NIPEACTABICHHS BBISIBICHHBIX B MH(HOPMAIIMOHHBIX
HCTOYHUKAX MPOTUBOPEUNil; — OCYILECTBISITh Pa3BEPHYTHIH HHPOPMAITHOHHBII MOUCK

Y CTaBHUTH Ha €TO0 OCHOBE HOBEIE (yueOHbIE U MTO3HABATEIbHBIC) 33/1a4UH; — HUCKATh M HAXOJUTHh 0000IIEHHBIE
CHOCO6I>I peIHCHI/IH 3aJga4d; — HpI/IBOI[I/ITb KpI/ITI/I‘ICCKI/IC apI‘YMCHTI)I KaK B OTHOIUCHUHN CO6CTB€HHOFO
CYXKIIEHHS, TaK U B OTHOIICHUU ACHCTBHUI U CYXKACHUH APYroro; — aHAIM3UPOBATh U IPe0OpPa30BbIBATH
HpO6HeMHO'HpOTI/IBOpeqI/IBBIe CI/ITyaHI/II/I; — BBIXOJIUTH 34 paMKI/I yT-Ie6HOFO HpeaMeTa nu OCYIlIeCTBJBITB
1IEJICHAITPABJICHHBIN TTOUCK BO3MOXKHOCTH IIIMPOKOT'0 TIEPEHOCA CPEACTB U CIIOCOOOB JICHCTBUS; —
BBICTPANBaTh WHAUBUAYATLHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAS OTPAHUYCHHUS CO CTOPOHBI
JPYTUX YYACTHUKOB M PECYPCHBIC OTPAHUYCHUS;, — MEHSATh U YJICPKHUBAThH Pa3HbIe MO3UIINH B
MO3HABATEIILHOMN JIEATETHHOCTU (OBITh YUCHHUKOM U yuuTesaeM; GopMyIupoBaTh 00pa3oBaTesIbHbIH 3apoc U
BBIMOJTHATh KOHCYJIETATUBHBIC (PYHKI[UH CAMOCTOSITEIIBHO; CTABUTh MPOOJIEMY U paboTaTh HAJI €€ PEIICHHUEM;
praBHHTB COBMeCTHOﬁ HO3HaBaTeJ'II)HOI71 ACATCIIBbHOCTBIO U HO):[‘-IPIH?ITBCSI). 3 KOMMYHI/IKaTI/IBHLIe
YHHBEpcaJbHbIe yueOHbIe IeHCTBUSI BEIMYCKHUK HAYUUTCS: — OCYHIECTBIISATH JICIIOBYI0 KOMMYHHUKAIHIO,
KaK CO CBEPCTHUKAMH, TaK U CO B3POC/IBIMU (Kak BHYTpH 00pa30BaTeIbHON OpraHu3alluy, TaK 1 3a €€
MpeJieiiaMu); — MPHU OCYIISCTBICHUH IPYIIIOBOM paObOThI OBITH KaK PyKO- BOJUTENIEM, TaK M YWICHOM
MPOEKTHOI KOMaH/Ibl B pa3HbIX POJIAX (TEHEPATOPOM HIeH, KPUTHKOM, UCTIOTHUTENIEM, MPE3CHTYIONIUM U T.
1.); — Pa3BEPHYTO, JIOTUYHO W TOYHO M3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOIB30BAHUEM aJIEKBATHBIX
(YCTHBIX ¥ TUCHMEHHBIX ) I3IKOBBIX CPEJICTB;

— pacCliO3HaBaTb KOH(i)J'II/IKTOFeHHBIC CUTyalluu U Npea0TBpaliaTh KOH(i)J'H/IKTBI J0 X aKTUBHOM (1)213]:1; —
KOOPAWHUPOBATH W BLITIOJHATDH pa60Ty B YCJIOBUSAX BUPTYAJIbHOT'O B3aHMOZ[€fICTBHH (I/IJ'II/I coucTaHusd
PCaJIbHOTO U BI/IpTyaJ'IBHOFO); — COIIaCOBBIBATH MO3UINU YJIICHOB KOMaH/IbI B ITPOLECCE pa60TBI Hazx O6H_[I/IM
HpO,I[YKTOM/ peuIiCHUuEeM; — MPECACTABIIATH HY6J'II/I‘IHO PE3YJIbTAThI PIH,I[I/IBH,Z[yaJIBHOﬁ

Y TPYIIIIOBOM JEATEIBHOCTH, KaK IMepel 3HAKOMOM, TaK U Mepe]] He3HAKOMO# ayiuTopueii; — moaoupars
MapTHEPOB JUIA ACTOBOM KOMMYHHUKAITUH, UCXOMS U3 COOOpaXKEHUI Pe3yIbTATUBHOCTH B3aMMOICHCTBUS, a
HE JIMYHBIX CUMITATHIT; — BOCIPUHUMATH KPUTHYECKHE 3aMEUYaHHUs KaK Pecypc COOCTBEHHOTO Pa3BUTHS; —
TOYHO M eMKO ()OPMYJIHPOBATH KaK KPUTHIECKHE, TaK U 000pUTENbHBIE 3aMEYaHN B a/IpEC IPYTHX JIIOIEH
B paMKax JeJIOBOI M 00pa30BaTeIbHON KOMMYHHKAITUH, H30€Tast PH ATOM JTMIHOCTHBIX OIICHOYHBIX
CYXXJICHUH.

1.3. IInanmpyemeble npeaMeTHbIE Pe3yJIbTAaThl OCBOCHHUSI Y1eOHOI0 MpeaMeTa « XUMHS» HA
yri1yGJIeHHOM ypOBHe



B pesynbTaTe m3ydenus yaeOHOTO penMeTa « XM Ha ypOBHE CPEIHETO 00IIero o0pa3oBaHms
BBIITYCKHHK HA YTIyOJICHHOM YPOBHE HAyYUTCS: — PACKpPhIBATh HAa IPUMeEpax poiib XUMHU B (OPMUPOBAHHN
COBpPEMEHHOMN HayYHOU KapTHHBI MUPA U B TIPAKTHUECKON JIEATSITHHOCTH YEIOBEKA, B3aUMOCBS3b MEXKY
XMMHEH U IPYTUMU €CTECTBEHHBIMH HAYKaMU;, — COTIOCTABIISITh UCTOPUYECKUE BEXH PA3BUTHUSI XUMHU

C UCTOPUYECKUMH MTEPUOAAMH PA3BUTHS TPOMBIIIEHHOCTH ¥ HAYKH /ISl IPOBEICHUS aHATTN3a COCTOSHUSA,
MyTed pa3BUTHA HAYKH U TEXHOJIOTUN; — aHAJTN3UPOBATh COCTaB, CTPOSHHUE U CBOWCTBA BEIIECTB, PUMEHSISI
TTOJIO’KEHHUSI OCHOBHBIX XUMHUYECKUX TEOPUI: XUMUIECKOTO CTPOCHHUSI OPTaHUIECKUX COeAMHEeHNH A. M.
Bbytneposa, cTpoeHus aToMa, XUMUYECKOM CBSI3U, DICKTPOIUTHYECKON AUCCOLUALIMN KUCIOT, OCHOBAHUH U
COJIEH, a TaK)KE YCTaHABIUBATH IPUUUHHO-CIICICTBEHHBIEC CBSI3U MEXKy CBOMCTBAMHU BEILIECTBA U €r0
COCTaBOM U CTPOCHUEM; — MPUMEHSTH MIPaBUjIa CUCTEMAaTHYECKON MEXTyHAPOIHOW HOMEHKIIATYPHI KaK
CPEICTBa pa3ueHUs U UACHTU(UKAIINY BEIIECTB 10 UX COCTABY M CTPOCHHUIO;

— COCTaBIISITh MOJICKYJISIPHBIE M CTPYKTYpHBIE POPMYITBI HEOPTAHUYECKUX U OPraHUYEeCKUX BEHISCTB KaK
HOCHUTEICH I/IH(I)OpMaHI/II/I O CTPOCHHHU BCUICCTBA, €T0 CBOMCTBAX U MMPUHAMJIC)KHOCTHU K OIIPECACIICHHOMY
KJIacCcy COeMHEHUIT; — OOBSCHSTH IPUPOLY U CIIOCOOBI 00pa30BaHMsI XUMUUECKON CBSI3M: KOBAICHTHOM
(TIOMsIpHOM, HEMOISIPHOM ), HOHHOW, METaJUTMYECKON, BOJOPOTHOM C IIENBI0 OTIPEICTICHUS XUMHIECKON
AKTHUBHOCTH BEILECTB; — XapaKTepU30BaTh (PU3HMUECKHE CBONCTBA HEOPraHUYECKUX U OPraHMYECKUX
BEIIECTB U YCTAaHABIMBAThH 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BELIECTB OT THUIA KPUCTAIITMUECKON
PELIETKH; — XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUH XUMHUYECKHX CBOIMCTB IPOCTHIX BEIIECTB,
BOAJOPOAHBIX COCHHHCHHﬁ, BBICHINX OKCUIAOB U TUAPOKCHUIOB, — IMPUBOJUTH NPUMEPLI XUMHUYCCKUX
peakuuii, pacKpbIBaIOIINX XapaKTepHble XUMUYECKHE CBOIICTBA HEOPTAHUYECKUX U OPTaHUYECKHUX BEIECTB
HU3YUYCHHBIX KJIACCOB C LECJIbIO UX I/IILGHTI/I(l)I/IKaHI/II/I H 00BICHEHHS 00J1aCTH IMPUMCHCHUA,; — ONPEACTIATH
MCXaHHM3M pC€aKIMH B 3aBUCUMOCTHU OT YCJIOBI/II\/'I IMMPOBCACHUA PCAKIHNU U IIPOTHO3UPOBATE BO3SMOKHOCTDH
MPOTEKAHUS XUMUYECKUX PEaKIIMi Ha OCHOBE THIIA XUMHYECKOH CBA3M U aKTUBHOCTH PEAreHTOB; —
YCTaHaBJIMBATh 3aBUCUMOCTb PEAKLIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COSANHEHUH OT XapakTepa
B3aMMHOTI'O BIIUSTHHSA

AaTOMOB B MOJICKYJIaX C LCJIbIO IMMPOTHO3UPOBAHUSA MPOAYKTOB PCAKIINN,; — YCTAaHABJIMBATH 3aBUCUMOCTDb
CKOpOCTH XHMHYECKOH peaKknnu U CMCHICHUA XUMHWYCCKOTO PABHOBECHA OT PA3JIMYHBIX (I)aKTOpOB C ICJIBIO
OIpeACJICHNA OIITUMAJIbHBIX YCJ'IOBPIﬁ MMPOTCKAaHNA XUMHUYICCKUX MPOLCCCOB; — YCTAHABJINBATDH
TFCHCTUYCCKYIO CBA3b MCKAY KJIACCAMU HECOPTraHNUYCCKUX U OPIraHNYCCKUX BCIICCTB JIA 000CHOBaHUSA
HpHHHHHH&HBHOﬁ BO3MOKHOCTH IMOJTYYCHUA HEOPTAHUUCCKUX

" OpTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ 3aJaHHOI'0 COCTaBa U CTPOCHUS; — HO,Z[6I/IpaTB pe€arcHThl, YCJIOBUA U
OIMpeaACIATh ITPOAYKThBI peaxunﬁ, IMO3BOJIIONIUX pCaIN30BaATh J'Ia60paT0pHLIe 1 IPOMBITIIJICHHBIC CITIOCOOBI
MMOJIy4YCHUSA Ba)KHEHUIITHX HCOPraHUYCCKUX U OPraHuvdCCKUX BCUICCTB; — OMPEACIATh XapaKTEp CPEALI B
PE3YIbTATE THUAPOJIN3a HCOPTaHNYCCKUX U OPraHNYCCKUX BCUICCTB U MIPUBOAUTDL IPUMEPHI THAPOJIN3a
BCIICCTB B HOBCGHHGBHOﬁ JKHM3HHU YCJIIOBCKA, OMOJIOrMYECKUX OOMEHHBIX mpoueccax v NMpOMBINIJIECHHOCTHU,; —
MIPUBOAUTD ITPUMEPHI OKHUCIUTEIIBHO-BOCCTAHOBUTCIIBHBIX peaKum‘/'I B IIpHUpPOJAEC, MMPOU3BOJACTBEHHBIX
npoueccax 1 KU3HCACATCIbHOCTU OPTraHU3MOB;

— 000CHOBEIBATH IMPAKTHYCCKOEC UCII0JIB30BAHUC HCOPraHNYCCKUX U OPraHNYCCKUX BEIICCTB U UX peaKum‘/'I
B MTPOMBIIIUICHHOCTH U OBITY; — BBITIOJIHATH XUMUYECKHN IKCIIEPUMEHT 10 PACTIO3HABAHUIO U TIOTYYCHUIO
HEOPTaHWYECKUX U OPTaHUYECKHX BEIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCaM COEIMHEHUH, B
COOTBETCTBHH C TIPABUJIAMHU U IIpUEMaMK 0€30TIaCHOM pabOThl C XUMHUYECKUMU BEIIECTBAMH H
1ab0PaTOPHBIM 000PYIOBaHNEM; — IIPOBOJUTH PACUETHI HA OCHOBE XUMUYECKHUX (POPMYI U ypaBHEHUIA
peaKiuii: HaXOXKACHUE MOJICKYJIIPHON (hOPMYJIbl OPraHUIECKOr0 BEIIECTBA 10 €0 INIOTHOCTH U MacCOBBIM
JIOJISIM DJIEMEHTOB, BXOAIINX B €r0 COCTAaB MIIH 110 MPOTyKTaM CTOPAaHMSI; pacueThl MaCcCOBOM JT0JM (MacCh)
XUMHUYCCKOI'0 COCIMHEHUA B CMECH;, paC4YC€Thl MaCChl (061>eMa, KOJIn4ecTBa BeHIeCTBa) IMPOAYKTOB pPCAKIINH,
€CJIM OJTHO M3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH ); pacdeThl MACCOBOW MM 0OBEMHOM JOTH BBIXOa
MPOJIYKTa PEAKIIMH OT TEOPETHUECKH BO3MOXKHOT0; PaCYEThI TEIJIOBOTO 3(PpdeKTa peakIum; pacueTh
00BEMHBIX OTHOIICHUH Ta30B MPU XUMUYECKUX PEaKIUAX; pACUEThI MACChl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKIIMH, €CIIU OJJHO U3 BEIIECTB JaHO B BHUJIC PACTBOPA C OMPECIICHHON MacCOBOH oleit
PaCTBOPEHHOTO BEIIIECTBA; — HCIIOJIE30BaTh METO/BI HAYYHOTO IMO3HAHUS: aHAJIN3, CHHTE3, MOJICIIMPOBaHUE



XIMHYECKUX MPOLIECCOB U SBICHUN TPU PEIICHNH YIeOHO-HCCIeI0BATENIbCKUX 3a/1a4 110 U3yUEHHIO
CBOMCTB, CIOCOOO0B MMOTYYEHHUS ¥ PACTIO3HABAHUSA OPTAHWYECKUX BEIIECTB; — BIIAJIETh MPaBUIAMHU
6e3omacHOro oOpaIeHus ¢ eIKUMU, TOPIOYNMH W TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBON XMMHU;
— OCYIIECTBIISITh MIOMCK XUMUIECKOW MH(POPMAIIMH TT0 HA3BaHUAM, HIEHTH(PUKATOPAM, CTPYKTYPHBIM
(hopMynam BEIIeCTB; — KPUTHIECKH OIICHUBATH U HHTEPIPETUPOBATh XUMHUECKYIO HH(POPMAIIHIO,
COJIepKaIIyIoCcs B COOOIICHUSX CPEACTB MacCOBOM HHpopMaiuu, pecypcax HTepHeTa, Hay4HO-
MOMYJISIPHBIX CTAThAX C TOYKU 3PCHUS €CTCCTBCHHO-HAYYHOW KOPPEKTHOCTH B IIECIISIX BHISBICHUS
OIIMOOYHBIX CYKICHHUN U POPMHUPOBAHHS COOCTBEHHOMN MO3UIINU; — HAXOUTh B3aUMOCBSI3H MEKIY
CTPYKTYPOU U (PYHKIIUEH, MPUYUHON U CIICJICTBHEM, TCOPHEH U (haKTaMU MPH aHAIHU3E MPOOIEMHBIX
CUTyaIlii © 000CHOBAaHUH NMPUHUMAEMbIX PEIICHHI HA OCHOBE XMMHUYECKUX 3HAHWUHN; — MPEACTABIATH MyTH
pemIeHuns TI00ANBHBIX PO0JIeM, CTOSIINX MIEPe]] YeIOBEIECTBOM, U TIEPCIIEKTUBHBIX HAMIPABICHUH

Pa3BUTHSA XUMHUECKUX TEXHOJIOTHI1, B TOM YHCIIE TEXHOJIOIMH COBPEMEHHBIX MATEPUAIIOB C PA3IMYHOMN
(YHKLINOHAIBHOCTBIO, BO30OHOBIISIEMBIX HCTOYHHUKOB CHIPBS, IEPEPa0OTKU U YTHIIN3ALMH NPOMBIIUICHHBIX
1 OBITOBBIX OTXOA0B. BBIMYCKHUK Ha YIIyOJE€HHOM YPOBHE MOIYYUT BO3MOXHOCTD HAYUUTHCS: —
(dhopMynrpoBaTh LEJb UCCIEAOBAHMS, BEIABUTAaTh U IPOBEPATH 3KCIIEPUMEHTAIBHO THIIOTE3bI O XUMUYIECKHX
CBOMCTBAx BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS, UX CIOCOOHOCTH BCTYNAaTh B XUMHUYECKHE PEAKIUH,
0 XapakTepe U MPOAYKTaX PasIMYHbIX XUMHUECKUX PeaKIfil; — caMOCTOSTENbHO IUIaHUPOBATh U
MPOBOJUTH XUMHUECKUE SKCIIEPUMEHTHI C COOJTIOCHUEM MTPaBUII OE30MacHOM PabOTHI C BEMIECTBAMU U
nabopaTopHBIM 000PYIOBaHNEM; — UHTEPIIPETUPOBATH JaHHBIC O COCTABE M CTPOCHHH BEILIECTB,
MOJIyYEHHBIE C TOMOIIbIO COBPEMEHHBIX (DU3MKO-XMMUYECKUX METOA0B; — OINUCHIBATH COCTOSIHUE
3JIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHMUECKHUX MPEICTABICHUH O CTPOSHUH aToMa
U151 OOBSCHEHHUS PE3yJbTaTOB CHEKTPAIILHOIO aHaJIM3a BEIIECTB; — XapaKTEPHU30BaTh POJIb
a30TOCOEPIKAIUX TeTEPOLUKINIECKUX COCTUHEHUN U HYKJIEMHOBBIX KHCIIOT KaK BaXKHEHUIINX
OMOJIOTHYECKU aKTUBHBIX BEIIECTB; — MPOTrHO3UPOBATh BO3MOXKHOCTh IPOTEKAHHUS
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIni, JISKAITINX B OCHOBE MPUPOJHBIX U MPOU3BOJICTBEHHBIX
IIPOLIECCOB.

2. Copaepxanue y4e0HOT0 nmpeaMera « XUMHD»

Yray6saénnblii yposenb (10 kiaace) ba3osslii ypoBens (10 kiacc)

Teopernyeckne 0CHOBbI XMMUH

CrtpoeHue BemiecTBa ATOMHO-MOJIEKYJISIPHOE YUEHHE.
BemiectBa MoJIEKyISIPHOTO M HEMOJIEKYIISIPHOTO CTPOECHUSI.
KavecTBeHHBIH U KOTMYECTBEHHBIH COCTAB BEIIECTBA.
MonsipHas U OTHOCHUTENbHAS MOJIEKYJIPHAs MACChI
BemiecTBa. MoJjbHAas OIS M MaccoBast IOJIs JIEMEHTA B
BemectBe. Ctpoenue aroma. Hyknuabl. M3oronsl. Hedekr
Macchl. THIIBI paiuOaKTUBHOTO pacnaja. TepMosaepHbIil
cuHTe3. OTKPBITHE HOBBIX XUMUYECKUX AIIEMEHTOB.
SInepusble peakunn. THUIBI A0EPHBIX peakIUii: AeTIECHUE U
cuHTe3. CKOPOCTh PEaKIMK PAJUOAKTUBHOTO pacnasja.
IIpumeneHue pauoOHyKIUJI0B B MeauIIMHE. MeTox
Me4eHbIX aTOMOB. [IpMeHeHne paoakTUBHBIX HYKIIUI0B
B reoxpoHosiorny. CoBpeMeHHast MOJIENb CTPOEHUS aToMa.
KopnyckynsapHo- BOJTHOBBIE CBOHCTBA 3JIEKTPOHA.
IIpencraBienne o KBaHTOBOW MexaHrKe. COOTHOIIEHHE Jie
Bpotins. [punuun vHeonpeneneHnocty I eitzendepra.
[lonsaTue o BoHOBO# pyHKumu. KBanTOBEIE UHCIA.
AtomHas opoutans. Pactpenenenne 31eKTPOHOB 110
SHEPreTUYECKUM YPOBHSAM B COOTBETCTBUU C MPUHIIUIIOM
HaMMEHbBILEH SHEPTryy, MPaBUIOM XyHa U IPUHLIUIIOM
ITaynmu. OcoOeHHOCTH CTPOCHUS SHEPTETUIECKUX YPOBHEH
aToMOB d-3JIeMEHTOB. DJIEKTPOHHAsT KOHPUTypaIis aToMa.
Knaccugukanus XuMu4ecKux 31eMeHToB (s-, p-, d-, f-
3JIEMEHTHI). DJIEKTPOHHBIC KOH(MUTYpAILTUU




MOJIOKUTENBHBIX U OTPULIATENBHBIX HOHOB. OCHOBHOE H
BO30Yy’KI€HHBIE COCTOSIHUS aTOMOB. BanentHbie
31eKTpoHsbL. llepuoandeckuil 3akoH. POpMyIUPOBKA
3aKOHa B CBETE COBPEMEHHBIX MPEICTABICHUN O CTPOEHUU
aToMa. MHpOBO33pEeHYECKOE U HAYyYHOE 3HAYECHHE
IIepuoanueckoro 3akona . 1. Menneneesa. Paguyc
aToMa. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOAHBIX COETUHEHNUH, BBICIINX OKCHIOB U
TUAPOKCHUIIOB B IEpHOJAX U rpymmax.
ONeKTPOOTPUIATENBHOCTh. XUMUYECKAsI CBA3b.
OneKTpoHHas MPUPOia XMMUYECKON CBA3H. Busl
XUMHU4YECKOH cBs13u. KoBareHTHas CBA3b U €€
XapaKTePUCTUKHU (IHEPIUs CBSI3H, AJMHA CBSI3H, BaJICHTHBIN
yroJl, KpaTHOCTb CBSI3H, HOJSIPHOCTb, TIOJISIPU3YEMOCTD).
KoBanenrtnas HemonsspHast v oJsipHAS CBs3b. OOMEHHBIN 1
JOHOPHO-AaKLENTOPHBIH MEXaHU3MbI 00Pa30BaHUS
KOBAJIEHTHOM MOJISIPHOU CBsI3U. [ €OMETprs MOJIEKYJIBI.
JWMonbHBIA MOMEHT CBSI3U, IUIOJbHBIA MOMEHT
MousekyJbl. oHHas cBA3b. OTIMYNe MEXTy HOHHON U
KOBAJIEHTHOM CBA3bI0. MeTanmnnueckas cBA3b. BogopoaHas
CBA3b U €€ BIIMSHUE Ha CBOICTBA BElLIECTBA.
MexmMonekyisipHbie B3auMoaeictus. [lonsarue o
CYNIpaMOJIEKYJIIPHON XUMUH. ATpEraTHbIE COCTOSTHUS
BelecTsa. I'assl. ['a30BbIe 3aKOHBI. Y paBHEHHE
Knaiinepona—MenneneeBa. 3akoH ABoraapo. 3akoH
00BbeMHBIX OTHOIEHUH. OTHOCUTEIbHAS INIOTHOCTH I'a30B.
Cpenusis mossipHas Macca cmecu. CTpoeHHe TBEPABIX Tl
KpHCTaUIMYecKre U aMopQHbIe BelecTBa. THITbI
KPUCTAJUIMYECKUX PELIETOK: aTOMHAsl, MOJIEKYJIIpHas,
WOHHas1, MeTajuindeckas. [loHsTre 00 3eMeHTapHON
sueiike. Pacuer uncna noOHOB, COZIepKaIUXCA B
asieMeHTapHOU Aueiike. MoHHbIe paanycsl. OnpenencHue
METAJUIMYECKOr0 pagnyca. 3aBUCUMOCTh (PU3HMUECKUX
CBONCTB BEILECTBA OT THUIIA KPUCTAIUIMYECKON PELIETKU.
[MpuanHber MHOTOOOpa3us BeniecTB. COBpeMeHHEIE
MIPEJICTABJICHUS O CTPOCHHUH TBEPIBIX, JKUIAKUX U
ra3000pa3HbIX BEIIECTB.

Hdemoncrpanun. 1. O6pa3ibl BenecTB MOJIEKYIISPHOTO U
HEMOJIEKYJIIPHOrO cTpoeHus. 2. Bo3ronka noja. 3.
Mogenu Moneky.

4. Kpucranianueckne penieTku

OcHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKHX
peaxkuuii

Krnaccngukanust XUMMUYECKUX PEaKIUi Mo pa3IuIHbIM
MpU3HAKaM CpaBHEHHs. | OMOTeHHBIE U Te€TePOTeHHbBIE
peakuuu. Knaccugukanus no 3HaKy TermaoBoro s¢Qexra.
Obparumbie 1 HeoOpaTuMble peakuy. Karanutuueckue n
HEKaTaJIUTHYECKUE peakiuu. Peakiuu ¢ m3MeHeHneM u 0e3
WU3MEHEHUs CTEIIEHU OKHUCIIEHUS DJIEMEHTOB B
COEIMHEHMSX. DHEPreTHKAa XUMHUYECKUX PEAKIIII.
TemnoBoii 3PEeKT XUMUIECKOH PEaKIINH.
OHAO0TEepMHUUYECKHE U FIK30TEPMUIECKHUE PEaKIUH.
TepmoxuMuueckue ypaBHeHus. Terora o0pa3oBaHus
BelecTBa. 3aKoH ['ecca v ceACTBUS U3 HETO. DHEPTUS
cBsi3u. [IoHsSITHE O BHYTPEHHEHN SHEPTUM U SHTAIIBITHH.
[onsaTue 00 3uTpOnMU. BTOPOIi 32KOH TEPMOIUHAMUKH.
®opmyna bonpumana. Dueprust 'nd6ca u kpurepun




CaMOMNPOM3BOIBHOCTH XUMUYECKOH peakunu. O0paTumbie
peakiuyd. XuMuieckoe paBHoBecue. Koncranra
paBHoBecus. [Ipunnun Jle [Ilatense. PaBHOBECHBIE
COCTOSIHUSI: YCTOMUYMBOE, HEYCTOHYNBOE, Oe3pa3IniyHoe.
CMelneHne XMMUYECKOTO PaBHOBECHUS 11O/ ACHCTBUEM
pasIn4HbIX (PAaKTOPOB: KOHLIEHTPALMU PEareHTOB UK
MIPOAYKTOB peaklliu, IaBJIeHUs, TeMneparypsl. Pomnb
CMEIIIEHNsI PABHOBECHS B TEXHOJIOTMUECKUX MTPOLECCAX.
CKOpPOCTh XUMHUUECKUX PEaKLHi, €€ 3aBUCIMOCTb OT
Pa3NIUYHBIX (PaKTOPOB: MPUPOABI PEarupyOLINX BEIECTB,
KOHIIEHTpAIK PEarupyroIInX BEIECTB, TEMIIEPATYPHI,
HaJIM4YMs KaTalInu3aTopa, MIONIaan IOBEPXHOCTH
pearupyromux BemecTs. Peakuy roMoreHHsIe 1
reTeporeHHble. DJIeMeHTapHbIe peakui. MexaHu3m
peaxiui. AKTHBHPOBAHHBIA KOMIUIEKC (TIEpEXOTHOE
cocTosiHue). 3aKoH neicTByrommx Macc. Koncranra
CKOPOCTH peaKiIiy, €€ pazMepHOCThb. CKOPOCTh peakliuu
paauoakTuBHOrO pacnana. [lepuon nonypacnana. IIpasuno
Bant-T'odda. [TorsTre 06 sHEprUM akTUBAIIUU U 00
9HEPreTHUECKOM Npodriie peakiun. Y paBHEHUE
Appennyca. Katanuzatopsl 1 KaTaius. DHEprus
AaKTHBALUU KaTaIU3UPYEMON U HEKATATU3UPYEMON
peakuu. AKTHBHOCTbD U CEIEKTUBHOCTD KaTaJIA3aTopa.
I'oMOreHHsIl U T€TEPOreHHbIN KaTainu3. [ OMOreHHbIN
KaTaju3 B razoBoii (haze. Katanurndyeckoe okucieHue
YTapHOro ra3a B KOHBEPTEpaxX BBIXJIOMHBIX Fa30B B
aBTOMOOMIISIX. POJIb KaTan3aTopoB B MIPUPOIE U
ITPOMBITIJICHHOM ITPOU3BOJICTBE. (-DepMEHTLI Kak
OMoJIOrNYecKue KaTalan3aTophl.

JdemoncTpanuu. 1. DK30TepMUIECKHE U YHIOTCPMHUIECKHE
XUMHYECKHE peakunu. 2. TernoBblie SBIeHus Npu
PacTBOPEHHMH CEPHOM KHCIOTHI 1 aMMHAYHOU CEJIUTPEI. 3.
3aBHCHUMOCTb CKOPOCTH PEAKIUK OT NPUPOBI BEIECTB HA
MIPUMEPE B3aUMOJACUCTBUS paCTBOPOB PA3JIMYHBIX KACIOT
O,Z[I/IHEIKOBOfI KOHICHTpaluuu ¢ OJMHAKOBBIMH KyCOUKaMU
(rpaHynamMM) HMHKA U OJUHAKOBBIX KYCOUYKOB Pa3HBIX
MeTaJuIoB (MarHus, IIMHKA, JKeJe3a)

C PacTBOPOM COJISTHOM KHCIOTHL 4. B3aumoneiicTeue
PacTBO- pOB CEPHON KUCIIOTHI C paCTBOPaMH THOCYJIb(aTa
HaTpUs PA3INYHON KOHIIEHTPALMU U TEMIEPATYPHI. 5.

3aBHCUMOCTD 110- JIOXKEHHUS paBHOBecHs B cucteme 2NO2 ™,

“ N204 ot Temmepa- Typbl.

JlabopaTopHble onbIThI. 1. Karanurnueckoe pasnoxkeHue
HNEPOKCHIA BOJOPOJIA.

PacTBOpHI

Crioco0sI BBIpaKeHHS KOJIMYECTBEHHOTO COCTaBa
pacTBOpa: MaccoBasi 10JIsl paCTBOPEHHOIO BEIIECTBA
(TIpOIIeHT- Hast KOHIICHTPAIHs ), MOJISIpHASI KOHIICHTPAIIUS.
TurpoBanue. PactBopeHne kak QU3NKO-XUMHUYECKHN
npouecc. Kpucramnoruaparsl. JlucrnepcHble CUCTEMBI.
Konnounusie pactBopsl. MIcTUHHBIE PACTBOPHL.
JucniepcHas daza u qucriepcuonHas cpeaa. CycreH3uu u
aMyJIbCHH. 30711 U reid. OnanecueHius. DPhexT
Tunpans. Koarynsuus. Cenumentanus. Cunepesuc.
Peakiuu B pacTBOpax 3nekTposntoB. KauecTBeHHbIE
peaxiui Ha HOHBI B pacTBope. KnciaoTHO-0CHOBHBIE




B3aUMOJICHCTBU B pacTBOpax. AmdorepHocTh. oHHOE
pou3BecHNE BOAbI. Bomopoausii mokazatens (pH)
pactBopa. CuibHBIE U ci1a0ble 3JeKTpoanuThl. Pacuet pH
PacTBOPOB CHIIBHBIX KUCIOT U 1ienodeil. KoHncTaHThl
JUCCOLMAINY CIIA0BIX 3JIEKTPOIUTOB. CBA3b KOHCTAHTHI U
CTEIEeHH Juccounanyy. 3aKoH paszseaeHus: OcTBaibpia.
Peakuun nonnoro oomena. [lonHble U cokpamieHHbIE
HMOHHBIE ypaBHeHUs. ['uaponus coneit. I'maponus no
KaTHOHY, 110 aHHOHY, 110 KaTHOHY W 110 aHUOHY. Peaknus
CpeJibl pacTBOPOB COJIEH: KUCIOTHAs, ILIEN0YHAs U
HelTpanbHas. [lonHbii HeOOpaTUMBII THIPOIIU3.
Ilonyuyenue peakuueil ruapoIn3a OCHOBHBIX COJIEH.
IIonsTue o npotonutuueckor Teopun bpencrena—Iloypu.
ITonsiTHE O TEOpHUH KUCIIOT U OCHOBaHUM JIbrouca.
3HaueHne THAPOIN3a B ONOIOTHIECKIX OOMEHHBIX
nporneccax. [I[pumenenne ruponnsa B IpOMBIIUIEHHOCTH.
PaBHOBecHe MeX /1y HaChIILIEHHBIM PaCTBOPOM U OCAIKOM.
IIpousBenenue pacTBOPUMOCTH.

JemoncTpauuu. 1. Onpenenenrie KUCIOTHOCTH CPEABI IPU
MOMOIIM UHAMKATOPOB. 2. Dddext Tunnmans. 3.
O0pa3oBaHue KOMIUIEKCHBIX COSIMHEHNH MTEPEXOIHbBIX
MeTaiioB. JlabopaTtopabie onbITHL. 1. Peakiiun noHHOTO
obmeHa. 2. CBoiicTBa KOJDIOUAHBIX PACTBOPOB. 3.
I'maponus coneit. 4. Ilonydyenne u cBOWCTBA KOMITJIEKCHBIX
COEIMHEHHH.

OKHUCINTEIBHO-BOCCTAHOBHUTEIbHbIE ITPOLECCHI
OKHCINTETHFHO-BOCCTAHOBUTEIBHBIE PEAKITUH. THUIIBI
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakinii. OKucIeHune
U BoccTaHOBNeHUE. OKHUCIUTENN U BOCCTAHOBUTEIH.
MeToa 351eKTPOHHOTO U 3JIEKTPOHHO-UOHHOTO OajaHca.
IloBenenue BemecTB B cpefax ¢ pa3HbIM 3HaueHneM pH.
IlepmaHraHat Kanust Kak OKACIUTENb. OKHCIUTENBHO-
BOCCTaHOBUTEJBHBIEC PEAKIIUN B IPUPOJIE,
MIPOM3BOACTBEHHBIX MPOIIECCaX U )KU3HEIEATENIbHOCTH
OpraHu3MoB. [ 'aJpBaHHYECKUH 37IeMEHT (Ha puMepe
anemenTa Jaanais). XuMudeckue HCTOUHUKH TOKa:
raJIbBAHUYECKUE DJIEMEHTBI, aKKyMYJISITOPBI ¥ TOIUIMBHBIE
31eMeHThl. PopMa 3amucu XMMHUYECKOr0 UCTOYHHKA TOKa.
CraHgapTHBINA BOXOPOAHBIN A51eKTpoI. CTaHIapTHBIA
UIEKTPOIHBIA MOTEHIIUAN CUCTEMBI.

[NonsiTHE 00 SNMEKTPOABIKYIICH CHIIE PEAKIIHH.
DNEKTPOXUMUYECKHUH P HAPSHKEHUH (AKTUBHOCTH)
METaJUIOB (psi CTAaHAAPTHBIX HJIEKTPOIHBIX TOTECHIIUAIIOB).
Hampasnenue OKUCINTETHHO-BOCCTAHOBUTEIHHBIX
peaxiuii. DMEKTPOIN3 PacIyIaBOB M BOJHBIX PACTBOPOB
ANIEKTPOIUTOB (KUCIIOT, IIeNIouei u colieil). 3aKOHBI
ekTpoau3a. [IpakTudeckoe MpuMEHEHHE AIIEKTPOIH3a
JUTSI TIOJTyY€HUS MEIOYHBIX, MEJI0YHO3EMETbHBIX METAJIOB
u amoMuHUsA. Kopposust MeTanioB: criocoObl 3alUThI
METAJIJIOB OT KOPPO3UHU
HdemoncTpanun. BzauMmojielicTBue nepMaHraHaTa Kajus ¢
Cynb(UTOM HATPHUs B Pa3HBIX Cpenax.

OCHOBBI OPraHNYecKoil XMMHHU

OcHOBHbIE MOHATHSA Oprannyeckoil xumuu (16 yacos)
TlosiBnenue 1 pa3BUTHE OPraHUUYECKON XUMHUHU KaK

Hayku. [Ipenmer u 3aaun oprannyeckor xumun. Mecto u
3HAUYCHHE OPraHUYECKON XMMHUU B CUCTEME €CTECTBEHHBIX

BBenenue.(7 1)

[IpenMeTt opraHu4ecKOM XUMHUU.
OCOOECHHOCTH CTPOCHUS U CBOWCTB
OpraHUYecKUX COeAMHEHUH. 3HaYCHUE U




Hayk. B3auMocCBsA3b HEOpraHMYECKUX U OPraHUIEeCKUX
BemecTB. OCOOCHHOCTH OPTaHMYECKHUX BEMECTB. I [pHauHbI
MHOT000pasusi OpraHnyeckux BeniecTs. OpraHunyeckue
BEILIECTBA B MPUPOAE. YTIEPOIHBINA CKEIET OPraHUYECKOU
MOJIEKYJIbI, €r0 TUIIBI: [IMKIMYECKHE, AlIUKIMIECKHE.
KapOonuknnueckue u reTepoLuKINnIeCKUe CKEIETHI.
KpatHocTs XuMHYeCKO CBs3U (BUIBI CBSI3EH B MOJIEKYyJIaX
OpPraHUYECKUX BEIECTB: OJUHAPHBIC, IBOMHbIE, TPOWHBIE).
3meHeHue 3Hepruy CBsA3ed MEXy aToMaMu yriiepoaa
MIpY YBEIMYEHUU KPaTHOCTH cBsA3U. HacrllieHHble

1 HEHACBIILIEHHBIE COEMHEHNUS. DIEKTPOHHOE CTPOEHHE U
XUMHYECKHE CBSI3U aToMa yriaepoa. [ mbpunnzanus
aTOMHBIX OpOuTaseil, ee TUIIbI U1 OPraHMYECKUX
coenuHeHwMi: sp3, sp2, sp. OOpa3oBaHuUe G- U p-CBsI3CH

B MOJIEKYJIaX OPraHUYECKUX COEAUHEHUH.
[IpocTpaHCTBEHHOE CTPOEHUE OPTaHUYECKUX COCTUHEHUM.
XHUMHYeCKOe CTPOCHHE KaK MOPATIOK COeTMHEHHS aTOMOB
B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH. OCHOBHEBIE
MIOJIOKEHUS TEOPUH XMMHUYECKOT0 CTPOSHHSI OPIraHUYECKUX
coenuHeHuit A. M. ByTneposa. 3aBUCUMOCTE CBOICTB
BEIIECTB OT XUMHUECKOT0 CTPOEHUS MOJIEKYJI.
CrpykrypHas ¢hopmyna. M3oMepust u n30Mephl.
CrpyKTypHas U IpoCTpaHCTBEHHAas uzomepus. Mzomepus
yTIepoaHoTo ckeneta. Mizomepus moaoKeHus.
MesxkiaccoBast u3oMepusi. Buapl mpocTpaHCTBEHHOM
nzomepun. Onrudeckas n3oMepus. ACUMMETPUIECKUN
aToM yriepojia. OnTu4ecKkre aHTUIOABI. XUPaTbHOCTb.
XupasnbHble U aXUpajbHbIe MOJIEKYJIbL. [ eomeTpruyeckas
n3zomepus (Iuc-, TpaHc-u3oMepus). PU3HKO-XUMHUIECKHE
METO/IbI NCCIIEZIOBAHNUS CTPOCHHUS

U peaKMOHHON CIOCOOHOCTH OPTaHUYECKUX COeIMHEHUH.
Crnextpockonus SIMP, Macc-criekTrpoMeTpus,
MH(paKpacHasi CHEKTPOCKONHS. DIIEKTPOHHOE CTPOECHHE
OpraHMYECKHUX BellecTB. B3anMHoe BIUSHIE aTOMOB U
TpYII aTOMOB. DJeKTpoHHbIE 3G eKThl. MHAYKTHUBHBIN U
Me3oMepHbli 3QdekTrl. [IpeacraBienue o pe3oHance.
Knaccudukanus oprannyeckux Bemiects. OCHOBHbIC
KJIACChl OPraHMYECKUX COeMHEHNM. [TpruHIMIBI
KJaccu(pUKaluy OpraHudeckux coequHeHuit. Ilonsrue o
¢dbynkumonaneHoOU rpynmne. Kinaccudukamnus oprannaeckux
COeMHEHHH 10 (PYHKIIMOHATBHBIM rpynmnam. ['omosmorus.
I'omosnoru. I'omonoruueckas pazHocTb. ['oMonoruueckue
psaabl. HoMeHknaTypa opraHn4ecKux BEIIECTB.
MexnyHaponHas (cucTemMaTndeckasi) HOMEHKIIaTypa
OpPraHUYECKUX BEIECTB U MPHHIUITEI 00pa30BaHUs
Ha3BaHUM OPraHWYECKUX COEAMHEHNH. PanmonansHas
HOMeHKatypa. Kinaccudukanus u ocobeHHOCTH
opranndeckux peakmuii. CriocoOb! 3amucel peakiuii B
oprannyeckoil xumuu. Cxema U ypaBHEHUE. Y CIIOBUSA
npoBeneHus peakuuii. Kimaccudukanus peakuit
OpPTaHMYECKUX BEIIECTB MO CTPYKTYPHOMY MPU3HAKY:
3aMelleHUe, IPUCOETNHEHNE, OTLIETNIEHHE. PeakinoHHbIe
HeHTpHl. [lepBoHavaIbHBIE MOHATHS O THIIAX U
MEXaHU3MaX OPraHUYEeCKUX peakiuil. ['oMonuTHYeCKuii 1
TeTepOIMTUYECKUM pa3pblB KOBAJIEHTHOM XUMHUUYECKOM
cBsi3u. CBOOOTHOPAINKATBLHBINA M HIOHHBINA MEXaHU3MBI
peakiyu. [ToHsTHE 0 cCBOOOAHOM pajuKaie, HyKneoduie,

POJIb OPraHN4YECKON XHMHUU B CHCTEME
€CTECTBEHHBIX HayK B JKH3HH OOIIECTBA.
KpaTkuit ouepk uctopuu pa3BuTHs
OpraHMYECKON XUMMHU.

OCHOBHBI€ TTOJIOKEHUS TEOPHH CTPOCHHUS
A.M. byrneposa. [Ipeanockuiku co3manus
teopuu. [IpeacraBienne o TEOpUH TUIIOB U
panukanoB. Paboter A. Kekyne. Xumnueckoe
CTPOEHHE U CBOWCTBA OPTaHUIECKHUX
BemiecTB. M3omepus Ha mpumepe OyTaHa 1
n300yTaHa.

DIIeKTPOHHOE 00JIaKO U OpOUTAID, X

(hOPMEL: S U P. DIEKTPOHHBIE H DIICKTPOHHO-
rpaduueckie GopMyIbl aToMa yriepoaa B
HOPMAJIBHOM H BO30YXAEHHOM COCTOSTHHUSIX.
KoBanentHas xumMndeckast CBsi3b, €€
MOJIIPHOCTH U KpaTHOCTh. BogopoaHas
cBs13b. CpaBHEHHE OOMEHHOTO W JJOHOPHO-
aKIIeTITOPHOT'O0 MEXaHW3MOB 00pa30BaHuUs
KOBAJIEHTHOM CBA3U.

BanentHsle cocTosHUS aToMa yriepo/a.
Buner rubpunnzanuu: sp3-rubpuausanus (Ha
MpUMepe MOJIEKYJIBl MeTaHa), Sp2-
ruOpuar3anus (Ha MpruMepe MOJICKYIIbI
STHUIIEHA), SP-THOpUAN3anns (Ha IpuMepe
MOJIEKYJIBI anleThieHa). ['eoMeTpurs MoeKy
PAcCMOTPEHHBIX BEIIECTB U XapaKTepPUCTHKA
BHJIOB KOBAJICHTHOM CBSI3U B HUX.
Krnaccudukarms opraHugecKkux coeTnHEHUI

M0 CTPOEHUIO YTJIEPOAHOTO CKeIeTa:
AIUKIINYecKre (aJIKaHbl, aJIKeHbI, aTKUHBI,
aJKa/INeHBI), KapOOIMKINIECKHE,
(UMKIIOANIKAHEI U APEHBI) U
reTepOLUKINYEeCKUE COSTUHEHNS.
Knaccudukanms opraHuuecKix coeTMHEHUH
1Mo (PyHKIIMOHATLHBIM TPYIIIaM: CITHPTEHI,
(eHobI, IpocThie 3PUPHI, ATbJETH/IbI
KETOHBI, KApOOHOBBIE KHUCIIOTHI, CIIOKHBIE
3¢upsl. YTIeBoabl. A30TocoIepKaIine
COEJIMHEHUS: HUTPOCOEAUHEHNSI, aMHHBI,
aMUHOKHCITIOTBI.

Howmenxunatypa tpusnansnas u MIOITAK.
[Tpunnuner 00pa3oBaHus Ha3BaHUN
opranndeckux coeauHenuit mo MKOITAK.
Bunbl uzomepun B OpraHnyeCKON XUMHH:
CTPYKTYpHasl ¥ IPOCTPAaHCTBEHHAs!.
Pa3sHOBUAHOCTH CTPYKTYPHOH H30MEPUM:
M30MEPUS «YTIEPOJTHOTO CKEIIETay,
M30MepHs OJIOKEHUs (KPaTHO! CBSI3U U
(YHKUMOHAIBHOW TPYIIIBI), MEKKIIaCCOBast
nzomepusi. PaznoBuiHOCTH
MIPOCTPAHCTBEHHON U30MEPHH.
I'eomerpryeckas (uuc-, TpaHc-) U30MEPUS Ha
MIpUMEpE aTKEHOB U IUKIIOATKAHOB.
OnTHueckas n3oMepus Ha IpuUMepe
aMUHOKHCIOT. XUMHUYECKHE PEAKIINY B
OPraHU4YEeCKON XUMHUU.




anekTpoduie, kapookatnoHe u kapbanuone. O003HAUCHUE
WOHHBIX PEAKINH B OPraHuIecKoi XUMUH. OKUCITUTEIHHO-
BOCCTAaHOBUTEILHBIC PEAKIIUU B OPTaHUYCCKON XUMUHU.
Wnentudukanms opraHuuecKuX COCTUHCHHIA.
['eHeTHuecKast CBA3b MEXKIY KIIACCAMU OPTraHHMYSCKUX
coeauHeHuil. JlemoncTpaimu. Mojienu opraHuuecKux
MOJIEKYL.

Tunbl XUMHUYECKUX PEeaKIUi B OpraHuYeCcKon
xuMuH. [ToHsATHE O peakuusax 3aMeleHUs:
raJIoreHUPOBaHHUE AJTKAHOB U apEHOB,
HIEJIOYHON TMAPOIN3 raJlOreHaaKaHOB.
ITonsTHE O peaKUUAX IPUCOCTUHEHHUS:
ruaparanys, TiApupoBaHue,
TUIpOraloreHUPOBaHHE, TAJIOTEHUPOBAHMUE.
Peakunn nonumepuzanuu 1
nonukoHAeHcanuy. [lonsarue o peakuuax
OTUICTIJICHUS (SIIMMUHUPOBAHHS):
JETHPUPOBAHNE AJIKAHOB, NETUIPATALIUSA
CIIUPTOB, NETHAPOXIOPUPOBAHHUE HA
MpUMepe rajoreHankaton. [lonsaTue o
KpPEKHHT€ alKaHOB U JEMOJIMMEPH3ALIH
MIOJIMMEPOB. Peakiust n3oMepu3anum.
I'oMonUTHYECKUI U FETEPONIUTUECKUI
pa3pbIB KOBAJIGHTHOW XUMHUYECKOM CBA3U;
00pa3oBaHKUE KOBAaJEHTHON CBSA3U MO
JIOHOPHO-aKIIEITOPHOMY MEXaHU3MY.
[onsiTre 0 HyKIeoh e 1 IIEKTpOdHIIE.

Yraesonopoast (37 yacos)

AJKaHbl. DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI MeTaHa. sp3-['uopuauzaius opouTaieli aToMOB
yraepoaa. 'omosoruueckuit ps u oomas popmyia
ankaHoB. CHcTeMaTHyecKas HOMEHKIIATypa allkaHOB U
panukanoB. 3omepus yriepogHOro CKeJJeTa alKaHOoB.
[MousTre o koHpopManusax. Ou3nyeckre CBOHCTBA
aJKaHOB. 3aKOHOMEPHOCTH H3MEHEHHS
(hU3UYECKUX CBOMCTB. XMMHUECKHAE CBOWCTBA AJIKAHOB!
raJloreHupoBaHKe, HUTPOBAHUE, IETHIPUPOBAHNE,
TEPMHUECKOE Pa3iokeHne (MMMPOJIN3), TOPEHHEe KaK OJUH
W3 OCHOBHBIX MICTOY- HUKOB TEIUIA B TIPOMBIIILIEHHOCTH U
OBITY, KATATUTHUECKOE OKHUCIIEHUE, KPEKUHT KaK CIIOCOOBI
MOJIYYEHHUS BAXKHEUIINX COEJUMHEHU B OPraHUYE€CKOM
CUHTE3€, N30MEPU3AINS KaK CITOCO0 MOITydeHus
BBICOKOCOPTHOTO O€H3MHA. MeXaHU3M peakiiuu
CBOOOTHOPAIMKATILHOTO 3aMelIeH s (Ha mpumepe
XJIOpUpOBaHUs MeTaHa). CHHTETHYECKIE CITIOCOOBI
MOJIYYEeHHSI alIKaHOB. MEeTOIbI OMYyUYEHUS aTKaHOB U3
ATKANTAIOTeHU 0B (peaknus Biopia),
JeKapOOKCUIIMPOBAHUEM COJIEH KapOOHOBBIX KUCIIOT U
3IIEKTPOJIN30M PACTBOPOB COJIEH KapOOHOBBIX KHCIIOT.
HaxoxnaeHve ankaHoB B IPUPOJIE U IPUMEHEHHE aTKaHOB.
Iuxnoankanel. CTpoeHHE MOJIEKYJ MUKI0aTKkaHoB. Obmas
(dhopmyna nukiIoankaHoB. HoMeHKIaTypa IHKII0AIKaHOB.
M3oMepust HUKII0aIKaHOB: YIIEPOIHOTO CKENETa,
MEXKJIACCOBAasI, IPOCTPAHCTBEHHAS (IIUC-TPAHC-U30MEPHSI).
Hampsxennsle

Y HeHAIpPsHKEHHbIE UKL Crernuduka CBOHCTB
[UKJIOAJIKAHOB C MAJIBIM Pa3MePOM IHKJIa. XUMHYECKUE
CBOICTBa ITUKJIONIPOIIaHA: TOPEHHE, PEAKIINH
MpUCOEANHEHUS (THAPUPOBAHKE, TPUCOCTNHEHUE
TaJIOT€HOB, TAIOTEHOBOJOPOIOB, BOJIBI) U IIMKJIOT€KCaHa!
TOpeHHe, PeaKkny PaIuKaIbHOTO 3aMeIIeHUs
(xmopupoBaHue, HUTpoBaHue). [lomydyeHne UKI0AIKaHOB
U3 aJIKAaHOB

YrieBoaopoabl U MX NPUPOAHbIE
ucTOYHMKH (21 yac)

[onsitue 06 yriieBogpopoaax. [Ipupoanbie
HMCTOYHUKY YTiIeBo0poaoB. Hedth u ee
MPOMBINIUICHHAS TiepepadoTka. OpakrmoHHAS
MEepEroHKa, TEPMUUYECKUN U KaTAIUTHUECKUM
KpeKkuHr. [IpupoaHblii ra3, ero cocraB u
MIPaKTUYECKOE UCHOIb30BaHre. KaMeHHbII
yroib. KokcoBaHuEe KaMEHHOTO yTiIsl.
Anxkanbl. ['oMos1oruueckuil psa v o0mas
¢dopmyna ankaHoB. CTpOEHHE MOJIEKYJIIbI
M€TaHa U APYTUx ankaHoB. 3omepus u
HOMEHKJIaTypa ankaHoB. Ou3ndecKkue u
XUMUYECKUE CBOMCTBA AJIKAHOB: PEAKIINH
3aMEILCHHUS],

TOPEHUE ANKAHOB B PA3JIMYHBIX YCIOBUSX,
TEPMHUYECKOE Pa3I0KEeHNE aJIKaHOB,
n3oMepu3anus ankaHos. [Ipumenenue
aJKaHOB. MeXaHN3M peakIuu paguKaaIbHOTO
3aMEIICHHUS, €T0 CTaIHH.

[IpakTHyeckoe NCTIOTL30BAHNE 3HAHUHA O
MexaHu3Me (CBOOOTHOPAANKAITIELHOM)
peaKIuy B MpaBWIaX TEXHUKUA O€30ITaCHOCTH
B OBITY ¥ Ha MPOU3BOACTBE. [IpoMBIIIIICHHBIC
CIIOCOOBI TOTYYEHUS: KPEKUHT ATIKaHOB,
(pakunOHHAas IEperoHKa HeQTH.

Ankensl. ["'omMomornueckuii psig u o01mast
¢dopmyna ankeHoB. CTpOCHHE MOJIEKYJIIbI
STUJIEHA U JPYTHUX ajJKeHOB. M3omepus
aJIKCHOB: CTPYKTYpHAs ¥ MPOCTPAHCTBCHHAS.
Homenknartypa u ¢hu3ndeckue cBOWCTBa
ankeHoB. [lomyueHue 3TUIIEHOBBIX
YIJIEBOJOPOAOB U3 AJIKAHOB,
rajioreHaJIkaHoB, cIUPTOB. Peakuuu
MpHUCOeAUHEHUS (THAPUPOBAHKE,
TUAPOTAIOT€HUPOBAHUE, TAJIOTCHUPOBAHUE,




U AUTAJIOT€HAIKaHOB. AJIKEHBI. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI ATHIICHA.
sp2-I'ubpuansanus opouraneir aToMOB yriepoja. 6- 1 p-
Ces3u. ['oMmonornyeckuii psi u obrias GopMylia alkeHOB.
Homenknatypa ankeHoB. 3omMepust aIKEHOB: yIIIEPOJIHOTO
CKeJIeTa, TIOJIOKEeHHSI KPaTHOW CBSI3U, IPOCTPAHCTBEHHAS
(reoMeTpuyecKas H30MepHsl, UK LUC-TPAHC-U30MEPHST),
MexKnaccoBas. Pu3nyecKkre CBOMCTBA alKEHOB.
XUMHUUYECKHE CBOMCTBA aJIKEHOB. Peakiuu
3MEKTPOPUILHOTO MPUCOSTUHEHHUS KaK CII0co0 TOTydeHHs
(YHKIMOHAIBHBIX IPOU3BOJHBIX YTIIEBOJOPOAOB:
THAPUPOBAHHE, TAJIOTEHIPOBAHHE,
THAPOTAIOTEHUPOBAaHHUE, THIPATALINS ATKCHOB. MexXaHu3M
3NEeKTPOGUILHOTO IPUCOSTUHEHUS K ajkeHaM. [IpaBuio
MapKOBHHKOBA U €T0 OOBSCHEHHE C TOUKH 3PEHUS
ANEKTPOHHOM Teopuu. PanukanbHOe NpUCOEIUHEHUE
OpOMOBOJIOPO/Ia K aJTKeHaM B IIPUCYTCTBUH MIEPEKHUCEH.
BiaumozeiicTBre aIKeHOB ¢ OPOMOM U XJIOPOM B T'a30BOM
(haze pu BHICOKOI TeMIiepaType wiu Ha cBeTy. OKucieHne
AJIKEHOB: TOPEHHE, OKHCIIEHHE KUCIOPOJOM B IPUCYTCTBUU
xnopuoB nawnaaus (II) u menu (II) (Bakep-mporecc),
OKHCIJICHHE KUCIIOPOJIOM B IIPUCYTCTBHH cepedpa,
OKHCIJICHUE TOPSINM TTOAKUCIEHHBIM PACTBOPOM
MepMaHraHarta Kajiaus, OKHUCIEHIE TIepMaHraHaTOM KaJlus
(peakuus Barnepa), o3oaupoBanue. KadectBeHHBIE
peakLuy Ha JBOMHYIO CBs3b. [IpoMBIIUIEHHBIE U
nabopaTopHbIe crIocoObI MOTy4eHus ajdkeHoB. [lonydeHne
AJKEHOB JIETUAPUPOBAHUEM AJTKAHOB; peaKiueit
AIIMMUHUPOBAHUS U3 CIIUPTOB, TaJOr€HATIKAHOB,
nuranoreHankadoB. [Ipasuno 3aiinesa. [lomumepu3arus
ankeHoB. [Tonumepu3zanus Ha karanuzaTopax Lurnepa—
Harra. [lonmuaTrieH kak KpyITHOTOHHAXXHBIA TIPOTYKT
XUMHYECKOTO Mpon3Bo/icTBa. [IpiMeHeHne ankeHoB
(3tmnen u nponwieH). Ankanuensl. Kiaccugukanus
AJIKa/INEHOB 110 B3aUMHOMY PaCIOJI0KEHHIO KPaTHBIX
cBszeid B MoJiekyie. OCOOEHHOCTH AIIEKTPOHHOTO U
MIPOCTPAHCTBEHHOI'O CTPOEHHUS COMPSIKEHHBIX aJIKaJUEHOB.
Oo6mmas ¢popmyia ankaaueHoB. HoMeHkIaTypa u u3oMepus
ankaareHoB. Gu3nvecKrie CBOMCTBA aIKaIUEHOB.
XHUMHYECKHE CBOMCTBA alKaJANEHOB: peaKLnu
npucoenHEHUs (THAPHUPOBAHKE, TaJIOTEHUPOBAHNE),
ropeHus U noaumepusanuu. 1,2- u 1,4-Ilpucoenunenue.
[Hony4yenune ankaaueHoB. Cunre3 OyraaneHa u3 OyTaHa U
aranouna. [Tommmepuzanms. Kayayku. Bkmag C. B.
JleGeneBa B MoNy4eHNE CUHTETUYECKOTO KaydUyKa.
Bynkanuzanus kayuykoB. Pesuna. MHoroo6pasue BUI0B
CUHTCTHYCCKHX KayUYKOB, UX CBOMCTBA U IIPUMCHECHHUC.
AnKuHBL. DJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOSHNE
MOJIEKYJIbI anleTuiieHa. sp-I ubpuauzauus opouranei
aTOMOB yriiepoaa. [ 'oMonornyeckuii psag u oomas
dopmyia ankuHOB. HomeHkaTypa ankuaoB. 3omepus
AIKUHOB: YTJIEPOIHOrO CKEJETA, MOJOKEHUS KPaTHOU
CBA3H, MEXKJIaccoBast. PU3NUECKHEe CBOMCTBA AJIKMHOB.
XuMHYECKUE CBOMCTBA AJIKWHOB. Peakiinu nprucoeIMHeHUs
KaK CITI0CO0 MOTy9eHHUs TIOJIMMEPOB U APYTUX MOJIE3HBIX
NpoAyKToB. ['unpuposanue. Peakiinu npucoeuHeHns
TaJIOT€HOB, TAJIOTEHOBOJIOPOJIOB, BOAKI. TprMepu3anus u

ruaparanys). Peakiuy okucieHus u
MOJIMMEPU3ANAY ATKeHOB. [I[pumenenne
AJIKEHOB HA OCHOBE UX CBOWCTB
Pemienue pacueTHbIX 33124 Ha
YCTaHOBJIEHHE XUMUYIECKON (hOPMYITBI
BEIIEeCTBA IO MACCOBBIM JIOJISIM DIIEMEHTOB.
Anxusbl. ['oMonorndeckuii psi alTkKuHOB.
Oo6mmas ¢popmyina. CTpoeHHUE MOJICKYJIbI
areTIiIieHa W APYTUX alKUHOB. M3omepus
ankuHOB. HoMeHKIIaTypa aneTuiIeHOBBIX
yriaeBoaoponos. [loixydeHnue ankuHoOB:
METaHOBBIN M KapOUTHBIA CITOCOOBI.
®u3nueckre CBOWCTBA aJKUHOB. Peakuuu
MPUCOCIMHEHHS: TaJJOTeHUPOBAHUE,
THAPUPOBAHKE, THIPOTaJIOTeHUPOBAHNE,
ruaparanus (peakuus Kydeposa).
JuMepu3anust ¥ TpUMEpHU3aLUsl aTKHHOB.
Oxucnenue. [IpumeHeHne alKMHOB.
Huensl. CTpoeHUE MOJIEKYII, U30MEPUS U
HOMEHKJIaTypa ajJKagueHoB. Puzndyeckue
CBONCTBa, B3aMMHOE PACIOIOKEHUE U~
CBsI3€H B MOJIEKYJIaX aJIKaJHCHOB:
KyMYJTHPOBaHHOE, CONPSDKEHHOE,
nzonupoBanHoe. OCOOEHHOCTH CTPOCHHUS
COTIPSKEHHBIX AJKaINEHOB, UX MOTydeHHE.
AHanorusi B XMuMHUYECKUX CBOMCTBAaX aJKEHOB
u ankaueHoB. [lomumepuzanus ankaaueHoB.
HatypanpHblil 1 CHHTETUYECKAN KaydyKHU.
Bynkanmzanus kayuyka. Pesuna. PaGoTsr
C.B.JIebeneBa, 0cOOEHHOCTH peaKIuii
MIPUCOCMHEHMS K JIKaJ[FieHaM C
COTIPSKEHHBIMH TH-CBSI3SMHU.
Huknoankanel. ['oMonoruueckuit psia u
oOmas opmMyia IUKI0ATKAHOB.
Hampsoxenue muxina 8 C3H6 , C4HS, C5H10
, koHpopmarun C6H12, nsomepus
HUKJIOAJIKAHOB («II0 CKENETY», LIUC -, TPaHC-,
MEXKIIaccoBasi). XMMHUECKHE CBOWCTBA
[IUKJIOAJIKAHOB: TOPEHHE, Pa3II0KEHUE,
panuKanbHOE 3aMElLeHUE, N30MEepHU3alts.
OcoObIe cBOICTBA IUKJIONPOIIaHa U
UKI00yTaHa.
ApeHsl. beH3011 Kak MpecTaBUTENb apEHOB.
Ctpoenue MoJIeKyITbl O€H30J1a, COTIPSHKEHNE
nu-cesaszeil. [lonyyenue apeHoB. duznyeckue
cBolicTBa OeH30m1a. Peakiuu
ANIEKTPOPHIHFHOTO 3aMENIeHUS C yIacTHEM
OeH30J1a: TaJIOTeHUPOBaHNE, HUTPOBAHHE,
ankuwimpoBanue. OpueHTanus npu
3NIEKTPOPUIBLHOM 3aMelIeHun. Peakyn
OOKOBBIX IIeTel aNKImIO0eH3010B. CrtocoOb!
nonyuenus. Ilpumenenune 6eH3oa 1 ero
TOMOJIOT'OB.
Pemenne pacueTHBIX 3a7]a4 Ha BHIBOJI
(hopMyJT OPraHNYECKIX BEIIECTB IO
MacCOBBIM JIOJISIM U TI0 IPOJYKTaM CTOpaHHUsl.
Jemoncrpanuu. ['opeHue stusneHa.




JUMepur3anus anetuicHa. Peakiuu 3ameneHust.
KucnoTtHbie cBOICTBA aIKWHOB C KOHIIEBOM TPOWHOM
CBsI3b10. AlLleTWIICHUABI. B3aumoieiicTBrE alleTUICHUIOB C
rajoreHankanamu. ['openue aneruwieHa. OKUCIeHHE
AIKUHOB PacTBOPOM IepMaHraHaTa Kanus. [lomyaenue
areTIIeHa MUPOJIN30M MeTaHa U KapOWTHBIM METOIOM.
CHHTE3 QIKUHOB AJKWIIMPOBAHUEM allCTUIIAIIOB.,
IIpumenenue aneruneHa. ['openue aneTuneHa Kak
MCTOYHHK BBICOKOTEMITEPATypHOTO TUIAMEHH /ISl CBAPKH U
pe3ku MeTaiioB. ApeHsl. MicTopust OTKpBITHS OeH3011a.
[Nonsitue 06 apomatnynocTy. [IpaBmno Xrokkes.
Hebenzonmusie apomarnueckue cucteMbl. COBpeMEHHEIE
MIPEJICTABICHHUS 00 DJIEKTPOHHOM H MMPOCTPAHCTBEHHOM
ctpoeHun OeH3oma. O0mas hopmyna apeHoB. Mzomepus u
HOMEHKIIaTypa roMoJIoroB O6eH3omna. Mzomepus
JTN3aMelIeHHBIX OCH30JI0B Ha MMPUMeEpPEe KCHUIIONIOB.
®dusnueckre CBOMCTBa OeH301a. XUMUYESCKHE CBOMCTBA
Ocn3oma. Peakiuu 3aMerieHus B OCH30IbHOM siIpe
(3mexTpodhrITbHOE 3aMeIIeHIE): TAIOTEHUPOBAHE,
HUTPOBAHUE, ATKUIUPOBAHUE, AITUINPOBAHUE,
cyabdupoBanue. MexaHNU3M peakiu EKTPOPHIHLHOTO
3ameneHus. Peaknny nprucoequHeHns K OEH30TTy
(TugpupoBaHue, TAIOTEHUPOBAaHHUE (XJIIOPUPOBAHUE HA
cBety)). Peakuus roperns. OCOOCHHOCTH XUMHUYECKUX
CBOICTB aJKWIOEH30JIOB HAa IpPUMEpE TONTyona. B3anMHoe
BIIMSIHHIE aTOMOB B MOJIeKyJe Toyona. [Ipasuna
OpHMEHTAIINH 3aMECTUTENIEH B peaKkIusaX 3aMeleHNs,
corJacoBaHHas U HECOTJIACOBAHHAS OPUEHTALIS.
XnopupoBaHue Tomyona. OKUCIeHNEe alKHIO0SH30I0B
pacTBOpPOM IepMaHTaHaTa Kanus. ['anorenupoBanue
ankunOeH30J10B B O0KOBYIO 1ienb. HurpoBanue
HUTpoOeH3oma. [lomyyenne GeH3ona 1 €ro ToMOJIOTOB.
[Tpumenenue romonoros 6en3ona. [lorstue o
MOJIUAZICPHBIX apeHax, UX (PU3NOJIOTHIECKOE ICUCTBUE Ha
OpraHu3M 4enoBeka. | eHeTnyeckas CBA3b MEXTY
pa3IMYHBIMA KJIACCAMH YTIIEBOAOPOI0B. KauecTBeHHbIE
peaxiui Ha HeTpeAeIbHbIE YTIIEBOI0POIbI.
I"anmoreHONPOM3BOAHBIE YTIIEBOIOPOIOB. DIEKTPOHHOE
CTPOEHUE TAIOTEHOIIPON3BOAHBIX YTIEBOIOPOJIOB.
Peaknuu 3aMerieHns rajioreHa Ha THIIPOKCHUI,
HUTPOTPYIIIY, IIHAHOIPYIITY, aMUHOrpyIy. JefcTBre Ha
TaJIOT€HITPOM3BOIHBIE BOJTHOTO U CIIUPTOBOTO PacTBOpa
mienoun. CpaBHEHHE PEAKIMOHHOM CITOCOOHOCTH aJIKHII-,
BUHUII-, PEHMJI- U OCH3WITaJIOreHU10B. B3aumoelicteue
JIUTaJIOreHAJIKAHOB ¢ MAarHUeM U IIMHKOM. [loHsATHE O
METAIIOOPTaHHYECKUX COCTUHCHHUSX.
Maruuitopranuueckue coeiuHenus. Peaktus I'punbspa.
Hcmonp30BaHue raloreHONpPOU3BOIHBIX B OBITY, TEXHHUKE U
B CUHTE3E.

OTHOILIEHHE BEIIECTB K PacTBOpPaM
IepMaHraHara Kajaus 1 OpoMHOI Boze.
OnpeneneHre KaueCTBEHHOTO COCTaBa
METaHa W STWICHA 110 MPOAYKTaM TOPEHHUSL.
JlaGopaTopHble onbIThI. 1.I3roToBICeHNE
MOZEJIEH YTIAEBOAOPOIOB U UX
raJoreHNPON3BOAHbIX.2.O3HAKOMIIEHUE C
NPOAYKTaMU He(TH, KAMEHHOTO YT U
MPOAYKTaMHU UX TepepadOTKH.
3.00HapyxeHe B KEpOCHHE HENpeAeTbHbBIX
coenuHeHmi. 4. O3HakoMIIeHHE C 0Opa3aMu
Kay4yKOB, PE3UHbI U 300HUTA.

Kucnopoaconep:xamue oprannveckue coeguHenus (24
gaca)

Cruptel. Kiaccudukaiys, HOMEHKIIATypa ¥ H30MEPHUs
cnupToB. ['oMosnoruueckuii psia u obmas popmyia
MMPEACIbHBIX OJHOATOMHBIX CIIMPTOB. dusnueckne
CBOMCTBA NpEaACIbHBIX OJHOATOMHBIX CITUPTOB.
BO).IOpOI[HaSI CBA3b MCIKIY MOJICKYJIaMHU U €C BJIIMAHUC HA
(1)I/I3I/I‘IGCKI/IG CBOMCTBA CITMPTOB. XHUMHYECKHE CBOMCTBA

Kucaoponconep:xkamue coennunenns. (17
1)

Cruptel. CocTaB 1 K1acCUpHKaNs CIIUPTOB
(o xapakTepy yriaeBoIOPOTHOTO pauKaja i
110 aTOMHOCTH ), HOMEHKIaTypa. M3omepus
CIHUPTOB (TIOJIOKEHUE TUAPOKCUITBHBIX
TPYII, MEXKIIACCOBasI, KyTIEPOTHOTO




CIHPTOB: KUCIIOTHBIE CBOICTBA (B3aUMOJEHCTBHUE C
HaTPHEM KaK CIIOCO0 yCTAHOBJICHUS HATUYHS
THIIPOKCOTPYIIIBI); pEaKIMy 3aMeLICHUs THAPOKCUITBHON
TPYMIIBI Ha TaJIOTeH KaK CIoco0 MOTy4YeHus
pacTBOpUTENEH; MEKMOJIECKYJIAPHAs U
BHYTPHUMOJIEKYJISIpHAst JeTUApaTalus; 00pa3oBaHue
CIIO’KHBIX 3(UPOB C HEOPraHUUECKUMH U OPTraHUYEeCKUMHU
KHCJIOTaMu; ropenue; okucienune okcuaom meau (11),
MOJKUCIICHHBIM PaCTBOPOM IEPMaHIaHaTa Kauus,
XPOMOBOH CMECHIO; peaKkIuH YIIEBOIOPOJIHOrO pajnuKana.
CpaBHeHHE PEaKIIMOHHOW CIIOCOOHOCTH TIEPBUYHBIX,
BTOPUYHBIX U TPETUYHBIX OAHOATOMHBIX CIIUPTOB B
peakiyy 3aMenieHus. AJIKOroisaTel. I uaponus,
ANKUINPOBaHUE (CUHTE3 MPOCTHIX 3PHUPOB 110
Bunesmcony). Ddupst hochoprbix kuciot. Poias MoHO-,
- 1 TprudocdaToB B OMOXUMHUIECKIX TPOIIECCaX.
IIpombInuleHHBIN cCUHTE3 MeTaHoJa. [lonydeHue aTanona:
peaxiusi OpoXKeHHsI [NIIOKO3bl, THApaTalys STHIEHA.
[IpumeHeHue MeTaHoa U 3TaHoNa. PU3HOIOTHYECKOE
JIefiCTBHE METaHOJa U ATaHOJIa Ha OPraHU3M YeIoBeKa.
MHOroaToMHbI€ CIIUPTHI. DTUICHIIUKOIb U TIIUIEPUH KaK
NPEACTABUTEIH MPECIbHBIX MHOTOATOMHBIX CIIUPTOB, UX
¢usnyeckue U XuMudeckue cBoiictea. KauecrsenHas
peaxiusl Ha MHOTOaTOMHBIE CIIUPTHI U €€ IPUMEHEeHHE 115
pacro3HaBaHusl MIMLEPUHA

B COCTaBEe KOCMETHYECKUX cpeacTB. CHHTE3 TUOKCaHA U3
STHJIEHTIUKONA. TOKCUYHOCTh 3TUIICHTIUKOJIS.
[IpaxkTHueckoe MpUMEHEHUE STUICHTIINKOA U TIUIepHHA.
IIpocThie 3pupBl KaK U30MEPHI MPEAETBHBIX OJHOATOMHBIX
cnupToB. CpaBHEHHE HX (PU3NYECKUX U XUMHUYECKHX
CBOICTB cO cripTaMu. Peakiius paciierieHns IpocThIX
3¢upoB nogoBo10po oM. [lepokcupl IpocThIX 3GUPOB,
MEpBI IPEAOCTOPOKHOCTH IPU padboTe ¢ HUMHU. DEHOJIBI.
Crpoenue, n30MepHs 1 HOMEHKIIATypa )eHOJIOB.
B3anmHoe BIMsiHEE aTOMOB B MOJIEKyJie (peHomna.
dusnueckre 1 XUMHIECKHE CBOICTBA ()eHOIIa U KPE3OJIOB.
KucnorHsie cBolicTBa (heHOJIOB B CPABHEHHH CO CIIUPTAMHU:
peaxIum ¢ HaTpueM, THAPOKCUIOM HaTpus. Peakiuu
3aMelIeHus B OEH30JIbHOM KOJIbIIE (TaJIOreHUPOBAaHHUE
(6pomuposanue), HurpoBanue). IIpocteie 3¢upsl PpeHosnos.
Oxwucinenne ¢penonoB. KauecTBeHHbIE peakiiuy Ha (GEHO.
[ony4enune denona. [lpumenenue dhenona. KapboHunbHble
COEIMHEHMS. ANBJIETU/IBI U KETOHBI. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHNE KapOOHUILHON TPYIIIIBL, €€
MOJISIPHOCTH U TOJISIpU3yeMocTb. Kitaccudukanms
aNbJIErHJI0B U KETOHOB. CTpOEHHE MPEAEIIbHBIX
anpJeruoB. 'oMonoruueckuit psj, HOMEHKIATYpa,
M30MepHs IPeaeNbHBIX anbAernaoB. CTpoeHNe MOJIEKYIIbI
arieToHa. [ 'oMonoruyueckuii psii, HOMEHKIATypa U
n3zoMmepus ketoHoB. OOmias popmyIia npenenbHbBIX
aBJIETHA0B U KETOHOB. PH3NUeCKHUe CBOMCTBA
¢dopmanbaeruaa, aneransaeruaa, aierona. [lonarue o
KETO-CHOJIbHOW TayTOMEPHH KapOOHMIIBHBIX COCIHMHEHHH.
XUMHUYECKUE CBOMCTBA MPEACIIBHBIX AJBIETHIIOB U
KETOHOB. MexaHN3M peakly HyKJIeo(pUIbHOIO
MPUCOEANHEHHS IO KapOOHMIBHOH rpymmne. Peakuun
IPUCOEAMHEHHsI BOJIbl, CIIUPTOB, IIMAHOBOAOPOA U

ckenera»). Ou3nyeckre CBOHCTBA CIIUPTOB,
uX HoJy4eHue. MexmoneKyspHas
BOJIOpOaHas CBsI3b. OCOOCHHOCTH
JIEKTPOHHOT'O CTPOEHUS MOJIEKYJI CIIUPTOB.
XuMHYECKHEe CBOMCTBA CITUPTOB,
00yCJIOBJIEHHBIE HATMYMEM B MOJIEKYJIaxX
THIPOKCOTPYII: 00pa3oBaHUE aIKOTOJIATOB,
B3aMMOJIEHCTBHE C TAJIOT€HOBOJOPOIaMH,
MEXMOJICKYJISIpHAsI U BHYTPH MOJIEKYJISIPHAs
JeTuapartanys, STepuduKanis, OKHUCICHUE U
JaeruapupoBanue cnuptoB. OcoOeHHOCTH
CBOWCTB MHOTOATOMHBIX CIIUPTOB.
KadecTBeHHas peakiyst HA MHOIOATOMHbIE
cnupThl. BaxkHeiue npeacraBuTenn
CIMPTOB: METAHOJ, 3TAHOJ, TUICHIJIUKOJIb,
rnuuepud. Ousnonoruueckoe AeiicTsue
MeTaHoJa U 3TaHona. PaccMoTpenue
MEXaHU3MOB XMMUYECKUX PEAKIIUH.
JdemoncTpanuu. Brinenenue Bogopoaa us
sTrsIoBoro crnupra. CpaBHEHUE CBONCTB
CIIUPTOB B TOMOJIOTHUECKOM PSAY
(pacTBOpUMOCTB B BOJIE, TOPEHHE,
B3aMMOJICHCTBUE C HATPHEM).
B3aumoneiicTBrUe MMUEPUHA C HATPUEM.
[Tonmy4enue ci10XXHBIX 3(UPOB.
KadecTBeHHas peakyst HA MHOTOATOMHBIE
cnupThl. KauecTBeHHast peakius Ha QeHo (¢
xyopugom xenesa (I11), PactBopumocTts
(eHona B BoAE NP pa3IMYHON TeMIeparype.
BritecHenue genona nz OeHomnsTa HATPHsI
YIOJIbHOM KUCIIOTOM.

JlaGopaTtopHble onbIThI. 1. PacTBOpeHue
TTIUIEPHHA B BOZE U PEAKIIUS €ro ¢
runpoxcugom meau (11). Bzaumoneiictaue
(eHona c OPOMHON BOJIOH M C paCTBOPOM
MIETOYH.

®enounbl. CTpoeHue, H30MEpPHSI,
HOMEHKJaTypa (heHOJIOB, X (PU3nIecKue
CBOWCTBA U MOJIyuYeHHE. XUMHUUECKHUE
cBoiicta (heHonoB. KucnoTHbie cBOMCTBA.
BsanmHoe BiMsiHME aTOMOB U TPYIIT B
MOJIEKYJIaX OPraHMYECKHX BEIECTB Ha
npumepe ¢enona. [lonukonaeHncanus
¢denona ¢ popmanbaeruaom. KauecrBennas
peakius Ha ¢eHon. [Ipumenenue geHona.
MHoroatomMHble (EHOIBI.

HemoncTpanuu. Brigenenue Bogopoaa us3
3TIIIOBOTO criupTta. CpaBHEHHE CBONHCTB
CIIUPTOB B TOMOJIOTHUECKOM Py
(pacTBOpUMOCTH B BOJIE, TOPEHHE,
B3aUMOJICUCTBHE C HATPHEM).
B3anmogeiicTBre rmuiiepruHa ¢ HaTpUeM.
[Tony4eHue c10XXHBIX 3()UPOB.
KadecTBeHHas peakiys Ha MHOIOATOMHbIE
criupThl. KauecTBeHHas peaknus Ha heHon (¢
xnopunom xenesa (I11), Pacteopumocts
¢eHoNa B BOAE IPU pa3IUYHOM TeMIeparype.




runpocynbduta HaTpus. [lomydenue aneraneii U ketanen.
CpaBHEHHE pPEaKIIMOHHOM CITOCOOHOCTH aJIbICTHIOB U
KETOHOB B PEAaKIMAX MpUCOeTUHEHN. Peakiiuu 3amMmereHus
aTOMOB BOJIOPOJa IIPU YIJIEPOJHOM aTOME Ha rajloreH.
[omumepusauus ¢popmanbaeruaa U aueTaabIeruaa.
CuHTE3 CIUPTOB B3aUMOICHCTBHEM KapOOHMITBHBIX
coeuHeHU ¢ peakTuBoM ['punbsapa. Okucienue
KapOOHMIBHBIX coequHeHU. OcOOEHHOCTH peakuu
OKHCIIeHUs anleToHa. CpaBHEHUE OKUCIICHHUS allbAECTHIO0B U
keToHOB. [ mapupoBanue. BocctanoBnenue kapOOHUIBHBIX
coelMHEeHNH B cupThl. KadecTBeHHbIE peakiuy Ha
NBICTHIHYIO TPYIIY (peakius «CepeOpsTHOTO 3epKaiay,
B3aumoelicTBre ¢ ruapokcuaom meau (11)).
ATBI0NTBHO-KPOTOHOBAS KOHJEHCALNS AJIbAETUIOB U
ketoHoB. OcobennocTr hopmanpaeruna. [lomydaenne
NpeIeIbHBIX alIbACTHIOB: OKHCICHUE CIIUPTOB,
ruaparanus aneTwieHa (peakus Kydeposa), okucieHueM
3THJIEHA KUCJIOPOAOM B MPUCYTCTBUH XJIOPUJA MaJLIaIus
(IT). [omryuenune ameToHa OKUCIEHUEM IIPOIIAHONA-2 U
pa3ioxeHneM KaJbIMeBON Ui 0apreBOi COIM YKCYCHOM
KHUCIIOTHI. TOKCUYHOCTD ajibJAeTu0B. BaxkHemnme
NPEACTAaBUTEIH AbIECTUIOB U KETOHOB: (JOpMaIbIEru,
YKCYCHBIH ajbJIerui, alleTOH U UX MPAaKTUIECKOe
ucnonb3oBanue. Kapbonossie kucnotel. CTpoeHue
NpeaeIbHbIX OJHOOCHOBHBIX KApOOHOBBIX KHCIIOT.
Knaccudukanus, nsomepusi 1 HOMEHKIJIATYpa KapOOHOBBIX
KHCJIOT. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE
KapOOKCHIIBHOM Tpymibl. ['oMonoruueckuii psj u o01mas
(dbopMyIa peeNnbHBIX OAHOOCHOBHBIX KapOOHOBBIX
kucaot. duznyeckue cBONCTBA MPeAETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT Ha TIPUMEpE
MYpPaBbUHOM, YKCYCHOU, TPONUOHOBOM, MaJbMUTUHOBOU U
CTEapHHOBOM KHCIOT. BomopoaHsle cBsi3u, acconnanus
KapOOHOBBIX KHCIOT. XMMUYECKHE CBOMCTBA MPeeIbHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. KHCIIOTHBIE CBOKCTBA
(M3MEeHEeHHe OKPACKH MHAWKATOPOB, PEAKLIMU C AKTUBHBIMH
MeTaJlJIaMH, OCHOBHBIMU OKCHJIaMH, OCHOBaHUSIMH,
consimu). Mi3MeHeHne criibl KapOOHOBBIX KHCIIOT MPH
BBEJICHUH JOHOPHBIX U aKLIENTOPHBIX 3aMECTHUTEIIEH.
BsaunmoneiicTBrue KapOOHOBBIX KHCIIOT CO CITUPTaMU
(peaxrus aTepudukaium), 00paTUMOCTE PEaAKITHH,
MEXaHHU3M peakuuu srepudukannu. ['anorenupoBanne
KapOOHOBBIX KUCJIOT B OOKOBYIO Lienb. OCOOEHHOCTH
XUMUYECKHUX CBOMCTB MypaBbUHOM KUCIOTHL. [lonyuenue
MIpEeJIeNbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHHE aJIbJIETUAOB, OKUCICHHE IEPBUYHBIX CIIUPTOB,
OKHCIJICHHE aJTKaHOB M AIKEHOB, THAPOIM30M T€MHUHAIBHBIX
TpurajaorenuioB. Bzaumosneiicteuem peaxtrba ['puHbsipa ¢
YIJIEKHUCIIBIM ra3oM. [lomydenne MypaBbHHOM U YKCYCHON
KHCJIOT B IPOMBILUIEHHOCTH. [IprMeHeHne MypaBbHHOMN 1
YKCYCHOM KHCIOT. JIByXOCHOBHBIE KapOOHOBBIE KUCIOTHI:
o01ue crmocoOb! MOTy4YeHUsI, 0COOCHHOCTH XUMUYECKUX
cBoiicTB. ll]aBeneBas 1 MaOHOBasI KUCJIOTA KaK
IPEICTaBUTENHN AUKAPOOHOBBIX KUCIOT. CHHTE3bI HA
OCHOBE MaJIOHOBOTO 3(prpa. AHTHIPUIABI U TMHUIBI
JUKapOOHOBBIX KHCIOT. HempenenbHble U apoMaTniecKkue
KUCIIOTBI: 0COOCHHOCTH X CTPOEHHS M CBOHCTB.

BrrtecHenue geHona nz OeHonsara HaTpus
YTOJIBHOM KUCIOTOM.

JlaGopartopusie onbITHL. 1. PacTBOpenue
TTTUIEPHHA B BOZE U PEAKIIUs €ro ¢
ruapokcunom menu (11). BzammonetictBre
(dheHOMa ¢ OPOMHOM BOJOH M C PACTBOPOM
LETIOYH.

Anpaerunbl 1 kKeToHbl. Kimaccudukarnms,
CTPOCHUE UX MOJIEKYJI, U30MEPHS U
HOMeHKaTypa. OcoOeHHOCTH CTPOEHHUS
KapOOHWIBHOM rpynmbl. Puzndeckue
cBoiicTBa (hopMasbaeruia i €ro TOMOJIOTOB.
XHWMHUYECKHE CBONCTBA alIbJICTUIOB,
00yCIIOBIIEHHBIE HAIMYNEM B MOJIEKYJIIS
KapOOHWIIBHOM TPYIIIHI aTOMOB
(TumpupoBaHUe, OKUCICHHE aMMHAYHBIMHU
pacTBOpaMu OKCHa cepebpa U TuApOKCHIa
menu (I11)). KadectBeHHBIE peakin Ha
anmpAeruanl. Peakims moaTuKoHIeHCAITH
¢denona ¢ popmanbaeruom. OcoOeHHOCTH
CTPOEHUS ¥ XHMHYECKUX CBOMCTB KETOHOB.
JemoHcTpanuu. Peakmust «cepeOpsHOTO
3epKajay.

JlaboparopHsie onbIThl. KadecTBeHHBIC
peaxiuu Ha aNbIeTUIb! (C aMMUAYHBIMH
pacTBOpaMu OKCHAA cepedpa U THAPOKCUIOM
menu (11)). Oxkucienne cnupTa B ajabAETHI.
[Tomyuenue u cBo¥cTBa KAPOOHOBBIX KHCIIOT.

KapOoHnoBbie kucinoTsl. CTpOCHHE MOJICKYJT
KapOOHOBBIX KHCIIOT ¥ KapOOKCHIIbHON
rpynmsl. Kiaccudukaius 1 HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT. DU3nuecKkre CBOWCTBA
KapOOHOBBIX KHUCJIOT U MX 3aBHCUMOCTbH OT
cTpoeHus Mosiekyin. KapOoHOBEIE KUCITOTHI B
npupojie. buosnoruueckas posib KapOOHOBBIX
kucinoT. O0mme cBoiCTBa HEOPraHUIECKUX U
OpPraHWYECKUX KHUCIIOT (B3aMOJIEHCTBHE C
MeTaJlJIaMH, OKCHJIaMU METAJIJIOB,
OCHOBaHUSIMH, COJIsIMH ). Briusiaue
YTIIEBOJIOPOIHOrO pajiiKaia Ha CHILY
KapOOHOBOM KHCIIOTHL. Peakius
3Tepr(HKALNY, YCIOBHUS €€ TIPOBEICHHSI.
OnHOOCHOBHBIE 1 MHOTOOCHOBHBIE,
HeTpeenbHbIe KApOOHOBBIE KHUCIIOTHI.
OTaenpHBIE IPEICTABUTENN KUCIIOT.
Crnosxxubie 3¢upbl. CTPOCHUE CIIOKHBIX
3¢upoB, n30Mepus (MEKKIacCOBast U
«yTIepoJHoro ckenera»). Homenknarypa
CIOXHBIX 3¢upoB. OOPaTUMOCTH PEaKIHH
aTepu(UKALNHT, THIPOIU3 CIOKHBIX 3()HUPOB.
PaBHOBecue peakuuu: sTepuduranum-
THAPOJN3a; PaKTOPHI BIHUIIONINE Ha
THIPOIIH3.

Kupsr - cioxHBIE 3QUPHI TIMLEPUHA U
KapOOHOBHIX KUCIOT. COCTaB M CTPOCHUE




[Ipumenenne OeH30WHON KUCTIOTEL. ApOMaTHYECKHE
IUKapOOHOBEIE KUCTOTHI ((prasmeBas, n3odraneBas u
TepedTaneBasi KUCIOTHI): IPOMBIIUICHHBIE METOABI
noiy4eHus u npuMenenue. [lonstue o
THAPOKCUKAPOOHOBBIX KUCIIOTAX M UX MPEICTABUTEISIX
MOJIOYHOM, TMMOHHOM, 0JJOYHOM 1 BUHHOM KHCIOTaX.
Bricune npenenbHble U HeNpeAeabHbIe KapOOHOBBIE
KHCJOTHI. 3HaYeHUE U IPUMEHEHHE KapOOHOBBIX KUCIOT.
OYHKIIMOHAIEHBIE TTPON3BOAHBIE KAPOOHOBBIX KHCIIOT.
XJA0paHTUAPUABI U aHTHIPUABI KAPOOHOBBIX KHCIIOT:
NoJy4eHue, Tuaponu3. BzanmoneiicTBre XI0paHTUAPHIOB
¢ HykJIeopmIsHBIMU pearenTamu. [lomydenne coxHbBIX
3(UPOB C UCIIOIF30BAHUEM XJIOPAHTHIPHUIIOB H
aHruApunoB kucioT. Cinoxusie 3¢upsl. CTpoeHue,
HOMEHKIIATypa W U30MEPHs CIIOKHBIX 3QUpoB. CIIOKHBIE
3¢UpPHI KaK U30MepPBI KAPOOHOBBIX KHUCIIOT (MEKKIIACCOBas
n3zomepusi). CpaBHeHUE (PU3UUECKUX CBOWCTB U
PEaKIMOHHOM CIIOCOOHOCTH CIIOKHBIX 3(PHUPOB U
M30MEPHBIX UM KapOOHOBBIX KHCIOT. [ MAPOIN3 CIIOKHBIX
3¢pupoB. CriocoObl MOTYYCHUS CIIOKHBIX 3(UPOB:
stepuduKaims KapOOHOBBIX KHCJIOT, AlIMIUPOBAHKE
CITUPTOB H AJKOTOJISITOB TAJIOTEH aHTUPUIAMH U
aHTHIPHUIAMHU, ATKIIAPOBaHNE KapOOKCHIAT-HOHOB.
CunTes cnoxHbIX 3¢upoB Genonos. CnoxHbie 3HUPHI
Heopranmdecknx kucioT. Hurpormunepun. [Ipumenenne
CIIOXHBIX A(UPOB B MUIIEBOH 1 TaphroMepHOn
MPOMBIIIIIIEHHOCTH. AMH/IBI KAPOOHOBBIX KHCIIOT:
MOJy4YEHHE U CBOMCTBA Ha nmpumMmepe arietamujia. [loudarue o
HUTpWIaX KapOOHOBBIX KUCHOT. L{nanrun- punsl. Conu
KapOOHOBBIX KHCJIOT, X TEPMUYECKOE PA3JI0KEHHE

B MIPHUCYTCTBUH IIenoud. CHHTE3 KapOOHMIIBHBIX
COEJIMHEHU PAa3JI0KEHNEM KaITBIIUEBBIX COJICH
KapOOHOBBIX KHCIIOT

JemoncTpanuu. 1. BzaumosieiicTBie HaTpUS C 3TAHOJIOM.
2. Oxucnenue sranona okcugom menu (11). 3. lopenne
3TaHoOINA.

4. B3zaumoeiicTBre TpeT-0yTUIOBOIO CIMPTA ¢ COJITHOM
kucioroit. 5. Momodopmuas peakius. 6. OnpenereHue
aJTBJICTHJIOB TP IIOMOIITY Ka4e€CTBEHHBIX PEAKITHA. 7.
OxwuciieHre anpAeruI0B IEpMaHraHaTOM KaJlusl.
JlaGoparophsie onbIThl. 1. CBOWMCTBA 3TUIOBOIO CIIMPTA.
2. Coiicta riuuepuna. 3. CoiicTsa ¢peHona. 4.
CgoiictBa popmanuHa. 5. CBOWCTBa YKCYCHON KHCIIOTHI. 6.
Comnm kKapOOHOBBIX KHCTIOT.

MOJIEKY xKUpoB. Kiaccudukarus ;xupos.
OMBUIEHUE KHUPOB, TIOTyUeHUE MblTa. MbLia,
00BSCHEHHE WX MOIOIIMX CBOUCTB. JKupbl B
npupojie. brosnorudeckas GyHKIHS KUPOB.
ITonstre 06 CMC. O0bsiCHEHNE MOIOIIMX
cBoiicTB MbL1a 1 CMC.

A30T- U cepocoaep:kamme coequHenns (11 yacos)

Hutpocoenunenns. SneKTpOHHOE CTPOEHUE HUTPO-
rpymmsl. [Tonyyenue HuTpocoennHeHuid. BocctanoBiieHne
HUTPOApEHOB B aMUHBL. ApOMaTHYECKUE
HUTPOCOEINHEHNS.

AKIIETITOpHBIE CBOMCTBA HUTPOTPYIITIHL.
AJbJI0JIbHO-KPOTOHOBASI KOHJIEHCALIUSI HUTPOCOEIMHEHU.
B3speiBuatsie BemecTBa. AMuHbL. Kitaccudukanus no tumy
YIJIEBOOPOIHOTO PaiKaia ¥ YUCIy aMUHOTPYIII B
MOJIeKyJle, HOMEHKJIaTypa, n30MepHst aMuHoB. [lepBryuHEIe,
BTOPUYHBIE U TPETUYHBIE AMUHBL. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHUE NPEEIbHBIX AMHUHOB.

YrieBoasl 1 a30TcoaepKalIue
oprannveckue Bemectna (12 yaco)
DTUMOJIOTHS Ha3BaHUs Kitlacca. MOHO-, TU- H
nonucaxapunsl. [IpencraBurenu kaxmaon
rpynmnsl. bruonoruyeckas posb yrieBo10B.
Wx 3HadueHune B )KM3HU YETIOBEKa U OOIECTRA.
Monocaxapusl. VX knaccuduxarius.
I'exco3bl u ux npeacraButeny. ['moko3a, ee
(hH3UYecKue CBOMCTBA, CTPOCHUE MOJICKYJIBI.
PaBHOBeECHS B pacTBOpE TITIOKO3HI.
3aBUCUMOCTh XUMHUYECKHUX CBOMCTB TIIOKO3BI
OT CTPOEHUS MOJIEKYJBL. B3aumoencTBre ¢




®uznveckre CBOMCTBa aMUHOB. AMHUHBI KaK OpIraHUYECKHE
OCHOBAHUS: peakIy ¢ BOaoH, kucioramu. Comu
ANKWIaMMOHHMA. Peakius ropeHusi aMMHOB.
ATNKHUIMpOBaHME U AIWIMPOBaHUE aMUHOB. Peakiiuu
aMHUHOB C a30TUCTOM KUCIOTOMN. [IoHATHE O YETBEPTUUHBIX
aMMOHHEBBIX OCHOBaHMAX. HuTpo3a- MuHbI. MeTonbl
UACHTH(PHUKALUY IEPBUYHBIX, BTOPUUHBIX U TPETUYHBIX
aMuHOB. [TomyueHre aMUHOB aJKUIMPOBAHUEM aMMHaKa U
BOCCTaHOBJIEHHEM HUTPOIPOU3BOAHBIX YIJIEBOJOPOAOB, U3
cnupToB. [IpuMeHeHrne aMUHOB B papMareBTHUECKON
MIPOMBIIIIEHHOCTH. ApOMaTH4ecKue aMUHbl. AHWINH Kak
IPEACTAaBUTENb ApPOMATHIECKUX aMUHOB. CTpoeHne
aHWINHA. B3auMHOe BiIMsHUE IPYII aTOMOB B MOJICKYJIE
aHWIMHA. Bnusgxue 3amecturtenel B apoMaTHUECKOM spe
Ha KHCJIOTHBIE U OCHOBHBIE CBOICTBA apHJIaMHHOB.
[TpuunHb! 0c1a0IeHUsI OCHOBHBIX CBOMCTB aHMJIMHA B
CPaBHEHUHU C aMUHAMHU MPENEIbHOr0 psijia. XUMUYECKHe
CBOICTBa aHWJIMHA: OCHOBHBIE CBOMCTBA (B3aMMOACHCTBUE
C KHCJIOTaMH); PEaKLHH 3aMELCHNS B apOMaTHYECKOE PO
(ranorenupoBanue (B3auMoJIcHCTBHE C OPOMHOI BOJION),
HUTpOBaHUE (B3aUMOJEHUCTBHIE C A30THOM KUCIIOTOH),
cyns(hUpoBaHNe); OKUCIICHNE; ATKIITUPOBAHUE U
AIMJIMPOBAHUE 110 ATOMY a30Ta). 3alllUTa aMUHOT PYIIIIBI
MIPU PEaKIMX HUTPOBAHUS aHWINHA. AlIeTaHUIN].
Hunazocoennnenus. luazoTupoBanye NepBUYHBIX
apUIIaMHHOB. Peakiiuy 1na3ocoeAMHEHUH C BBIIECICHHEM
azoTa. Y CJIOBHUS a30C0UETaHMsl, a30- U
JINa30COCTABIIAIONINE. A30KPACUTENH, 3aBUCHMOCTD HX
crpoenus oT pH cpensl. UnaukaTtopsl. [lonyyenue
aHWIMHA (peakius 3uHNHA). AHUIIMH KaK ChIpbe JJIs
MPOM3BOICTBA AHWJIMHOBBIX KpacuTeneil. CHHTEe3bI Ha
ocHoBe aHWIMHA. CepoopraHudecKue COeTUHEHUS.
IIpencraBienue o0 ce- pOOPraHUUECKUX COEIMHEHUSX.
OCOOCHHOCTH UX CTPOCHUS

Y CBOWMCTB. 3HaUEHHE CEPOOPTraHUYECKUX COETUHEHUI.
I'eTepounkibl. A30T-, KUCIOPOA- U CEPOCOEPIKALIIE
rerepokibl. Dypan, muppod, THOGEH U UMUIA30] KaK
MIPEJICTAaBUTENH MATUWIEHHBIX reTeponukiioB. [Ipupona
ApPOMAaTUYHOCTH MATHWICHHBIX T€TEPOLMKIIOB.
DNEKTPOHHOE CTPOEHHE MOJIE KYJbl TUPPOIIa,
apOMATHUYECKHM XapakTep MoseKyJibl. KucnorHeie
cBOicTBa nupposa. Peakunn rugpupoBaHus reTepOLUKIOB.
[lonsTHE O IPUPOAHBIX MOpPUPHHAX — XJIOpOdUIIIE U
reme. O6mue npeacTaBIeHus 00 X POITU B )KUBOM
npupojie. [InpuanH Kak mpeacTaBUTENb MECTHWICHHBIX
TETEPOLMKIIOB. DJIEKTPOHHOE CTPOEHHUE MOJIEKYJIBI
MUPUINHA, APOMATHUECKUN XapaKTep MOJIEKYJIBI.
OcHOBHBIE CBOWCTBa MUpUANHA. Paznuune B 1po sSBJICHUN
OCHOBHBIX CBOWCTB IUPPOIa U NMUpUANHA. Peakiun
NUPUAKHA: 3IEKTPOPUIIbHOE 3aMeLICHUE, THAPUPOBAHNE,
3aMelIeHre aTOMOB BOJIOPO/ia B B-TIOJIOKECHUH Ha
ruapokcorpymiy. [IMKOIUHEI 1 UX OKHUCIIEHHE.
Kero-eHonbHas TayromMepus B-ruapOKCUITNPUINHA.
TayTomepus B-ruipoKCUIIMPUINHA U YpaLUIa.
[IpencraBnenue 06 nmMuga30i1€e, IUIEPUIHHE,
MUPUMUINHE, UHI0JIE, HUKOTUHE, aTPOIIMHE, CKATOJIE,
bypdyporne, rucTHIMHE, THCTAMHHE, MyPUHE, ITyPHHOBBIX

rugpokcunom Meau(1l) mpu komHaTHON
TeMIIepaType U HarpeBaHUH, dTepuUKaLys,
peaxius «cepedpsTHOTO 3epKaa,
rugpupoBanue. Peakiun OpoxxeHus
IJIFOKO3BI: CIIUPTOBOT0, MOJIOYHOKHUCIIOTO.
I'mroko3a B ipupoje. buonoruyeckas posib
III0K03bI. [IpuMeHeHre TII0K03bl Ha OCHOBE
ee cBOUCTB. PPyKTO3a KaK U30MEP IITIOKO3HI.
CpaBHEHUSI CTPOCHHUS MOJIEKYJI U
XMMUYECKUX CBOWCTB TTIOKO3bI U (PPYKTO3BI.
®OpyKTo3a B IpUpOE U ee Ononoruyeckas
poJIb.

Hucaxapunsr. Ctpoenue, obmias popmyna u
npencraBuTenu. Caxaposa, 1akTo3a,
MaJIbTO3a, X CTPOCHHUE M OMOJIOTHYECcKast
poib. I'naponus qucaxapuios.
[IpoMBIlIUIEHHOE MTOJTyYeHHE caxapo3bl U3
MIPUPOJTHOTO CHIPBS.

[omucaxapunpl. O6mas popmyna u
MIpeJICTaBUTENN: IEKCTPUHBI U TJIMKOT€H,
KpaxmaJ, LeJUTi003a (CpaBHUTENbHAs
xapakrepuctuka). du3uueckue cBOHCTBa
MOJIMCAXapua0B. XUMUYECKUE CBOICTBA
nonucaxapuoB. ['uapoan3 nonucaxapuaos.
KagecTBeHHas peakius Ha Kpaxmall.
[Tonucaxapuasl B IpUpoae, UX
Ouonoruueckas poib. [[pumeneHue
MOJINCaxapy/I0B HA OCHOBAaHUH UX CBOICTB
(Bonokna). IloHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHaX. B3aumonencTere Leuronossl ¢
HEOPraHMYECKUMHU 1 KapOOHOBBIMU
KHCJIOTaMH - 00pa30BaHUE CIOXKHBIX 3()HUPOB.
JdemoncTpauuu. B3aumozaeiicTBie ritoK0o3bl
¢ ruapokcuaom mMean(1l) 6e3 HarpeBanus u
npu HarpeBaHuu. Peakuus «cepeOpsiHOTO
3epKaJiay TII0K03bl. [ uaponu3 caxapossl,
IIEJUTIONIO3BI M KpaxmMana. Komnekmus
BOJIOKOH.

JlaGopaTopHble onbIThI. B3anmoaeiicTue
TJIFOKO3BI M €aXxapo3bl C THAPOKCUAOM
meau(Il). BzaumoneiicTBre kpaxmana ¢
fiogoM. OOpasLbl NPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH.

Awmunbl. Onpenenenue amuHoB. CTpoeHne
amuHOB. Knaccuduxanus, uzomepus u
HOMEHKJIaTypa aMHUHOB. AnnaTHyeckue U
apoMaTHYeCcKre aMUHBI. AHWIHH.
[TomyueHne aMrHOB: aTKUIIMPOBAHHE
aMMHaKa, BOCCTAaHOBJIEHHE
HUTPOCOEIMHEHUH (peakuus 3MHUHA).
Pu3nuecKue CBOWCTBA aMUHOB. XMMUYECKUE
CBOIICTBa aMHUHOB: B3aUMOJIENCTBHE C
KHCII0TaMU ¥ BOAOH. OCHOBHOCTh aMHHOB.
Tl'omonoruyeckuii psin apoMaTUUECKUX
aMHHOB. B3auMHoe BiInsiHIE aTOMOB B
MOJIEKyJIax Ha IpPUMEpPe aMMHAKa,
annpaTUIECKUX U apOMaTHUECKUX aMUHOB;




Y IUPUMUTMHOBBIX OCHOBAHUSIX
JdemoncTpanuu. 1. OCHOBHBIE CBOMCTBA aMHHOB. 2.
KauecTBeHHbIe peakiuu Ha aHWIUH. 3. AHUIMHOBBIC
KPaCHUTEIIH.

4. O6pasipl TeTePONUKINICCKIX COCTMHCHHM.

aHWIMHA, OEH3071a 1 HUTPOOEH3071a.
AmuHOKHCITOTEL. COCTaB U CTPOCHUE
MOJIEKYJI aMUHOKHCIIOT, H30MEPHH.
JIBOMCTBEHHOCTH KHCIOTHO-OCHOBHBIX
CBOWCTB aMUHOKHCIIOT U €€ NPUYUHBI.
BsanmogeiicTBHe aMUHOKHCIIOT C
OCHOBaHUSIMH, 00pa30BaHUE CIOKHBIX
a¢upoB. BzaumozaencTBre aMMHOKHCIIOT €
CHIIBLHBIMH KuCTOTaMu. OOpa3oBaHUe
BHYTPHUMOJIEKYJISIPHBIX coJieid. Peakuus
MOJIMKOH/ICHCAI[TN aMUHOKHCIIOT.
benxu - npupogHble GMONOIUMEDEI.
Ilentuanas rpymnmna aTOMOB U IENTHAHAS
cBs3b. llentuasl. benku. Ilepsuunas,
BTOPUYHASI U TPETUYHAS CTPYKTYPbI OCIIKOB.
XuMH4YecKre CBOHCTBA OEIKOB: TOPEHHE,
JleHaTypauys, THAPOJIN3, KaYeCTBEHHbIE
peakuuu. buonornueckue GpyHKIUN OENKOB.
3HaueHune OenkoB. YeTBEpTUYHAS CTPYKTypa
OCJIKOB Kak arperaiusi OCJIKOBBIX U
HeOeNnKoBBIX MoJieky. ['mobansHast
mpo0iieMa 6EeIKOBOTO TOJIOAAHUS U IyTH €
pewenus. [louarue IHK u PHK. [Tonsitue o
HYKJICOTH]IE, TMPUMHUINHOBBIX U ITYPUHOBBIX
ocHoBaHusX. [lepBuuHasi, BTOpU4HAs U
TpetuuHas ctpykrypsl JHK. buonornueckas
pons JIHK u PHK. I'ennas unxenepus u
OMOTEXHOJIOTHSL.
JdemoncTpauuu. B3anmozaeicTBue riroK0o3bl
¢ ruapokcugom mMean(1l) 6e3 HarpeBanus u
npu HarpeBaHuu. Peakuus «cepeOpsiHOTO
3epKaJiay TII0K03bl. [ uaponu3 caxapossl,
LEJUTIONO03bI M Kpaxmana. Komiekuus
BOJIOKOH.
JlaGopaTopHble onbIThHI. B3anmoeiicTre
TJIIOKO3BI M CaXapo3bl C THAPOKCUIOM
meau(Il). BzaumoneiictBie kpaxmana ¢
HomoM. OOpasIbl IPUPOAHBIX U
MCKYCCTBEHHBIX BOJIOKOH.

buoaoruyecku aktuBHble BeniecTa (21 yac)
buonornyecku akTuBHBIE BelecTBa JKUPHI KaK CIIOXKHBIE
3(hupEI TIUIEpPUHA U BEICIIAX KaPOOHOBBIX KHCIIOT.
PacturtenbHble 1 dKUBOTHBIE KUPHI, UX cocTaB. Duznueckue
CBOMCTBA XKUPOB. XNUMHUUYECKHE CBOMCTBA KUPOB:
TUAPUPOBAHUE, OKHCIIeHne. [lepokcumHoe oKuciieHne
skupoB. [Iporopkanue >xupoB. 'uapoian3 uin oMblUIeHUE
JKUPOB KaK CIIoc0o0 MPOMBIIIUIEHHOTO MOTyYeHHS COoJier
BBICIINX KapOOHOBBIX KUCIIOT. [ MApOTeHU3AINS )KUPOB.
IIpumenenne xupoB. MBLIA Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIHE CBOMCTBA MbLIA.
[Ipencrasienue o aunugax. OOIIKME MPEACTABICHUS O
OHMOJIOrHUeCKUX (PYHKIUAX JIUMHI0B. YTieBoabl. O0masn
¢dopmyna yriesonoB. Kiaccudukanus yriiesogos. MoHo-,
OJIUTO- ¥ ToJincaxapuibl. @u3nuecKkrue CBOMCTBA U
HaXOXJCHUE YTIICBOJIOB B IpHUpo Ie (Ha IPUMEPE TITFOKO3BI
1 GpykTo3sl). JInHEHHAS U TTUKIMYECKas (POPMBI TITFOKO3BI
u ¢pykro3sl. [lupanossl u pypanossl. Dopmynsr Ouiepa

Buonornyecku akTuBHbIE BenlecTBa (2
gaca)

[lonsTre o BuTamuHax. Mx xnaccupukanms
u obozHauenue. [Ipodunakruka
aBUTaMHHO30B.

[Tonsitue o pepmeHTax Kak 0 OMOIOTHIECKUX
KaTaJn3aTopax 0eIKOBOM MPUPOIBI.
OCOOEHHOCTH CTPOCHUS U CBOWCTB B
CpPaBHEHHH C HEOPTaHHMYECKUMHU
KaTaJn3aTopaMu. 3Ha4eHUe B OMOJIOTUH U
MPUMEHEHHUE B IPOMBIIUICHHOCTH.
Knaccudukarus pepmentoB. OcoOeHHOCTH
CTPOCHHS U CBOMCTB (DEPMEHTOR:
CEJIEKTUBHOCTD U () (HEKTUBHOCTb.
[TonsiTre 0 TopMOHaX KaK OMOJIOTHYECKH
aKTHUBHBIX BEIECTBAaX, BHITOIHSIIOIIINX
SHIIOKPUHHYIO PETYIISIHH,
JKU3HEAESITETbHOCTH OPraHU3MOB.




u
Xeyopca. [TonsTie o TayroMmepuu Kak BUJIE H30MEPUH
MEXIY [UKINYECKON U TuHeHHOH Gpopmamu. OnTudeckas
M30MEpHs TIIOKO3bl. XMMHUYECKHE CBOMCTBA TIIIOKO3bI:
OKHCJICHUE XJIOPHOM M OpOMHOM BOJIOM, OKHUCIICHUE
a30THOM KHUCJIOTOM, BOCCTAHOBJICHHE B IIIECTHATOMHBIHN
CIIUPT, allMJIMPOBaHKE, ATKUIIUPOBAaHUE, N30MEPU3ALI,
KayeCTBEHHbIE pEaKM Ha TJII0K03Y (IKCIIEpUMEHTAIbHBIE
JIOKa3aTeNbCTBA HATMYHSA JIbIETHIHON U CIIUPTOBBIX
TPYII B IVIIOKO3€), CHUPTOBOE, MOJIOYHOKHCIIOE,
MPOMHMOHOBOKHCIIOE U MAaCISHOKHICIIOE OposKeHHe.

I MMKO3UIHBINA THAPOKCHII, €T0 Ccrielu(IIecKie CBOWCTBA.
ITonsatue o rmuko3unax. IloHaTre o TMOKO3UaX, UX
HaxoXxJ1eHuH B npupoze. Ilonydyenue riaoko3pl. @pykTo3a
KaK M30Mep IIOK03bI. Prbo3a

u ae3okcupudosa. [I[pumenerne u 6nororndeckas poib
yraeBo10B. OKHCIIEHUE YTIEBOJ0OB — MCTOYHHUK 3HEPTUU
JKUBBIX opranu3MoB. [{ucaxapusl. Caxaposa Kak
MIPEJICTaBUTENh HEBOCCTAHABIMBAIOIINX AUCAXAPUIOB.
Crpoenue, puznyeckue 1 XUMUIECKHE CBOIMCTBA
caxapo3sl. ManpTo3a, JIakTo3a U eT00103a: UX CTPOCHHE,
¢usnyecKkue U XuMrdeckne cBoiictea. [ maponms
nucaxapunioB. [lomydeHue caxapa U3 caxapHOU CBEKJIBL.
IIpumenenue caxapossl. [lonucaxapuasl. Kpaxman,
TJIMKOTEH U 1eJUTI0J103a KaK OMOJIOrMYEeCKHUE TIONIUMEPHI.
Kpaxman kak cMech aMUJIO3bI H aMWJIONIEKTHHA, €70
¢dusnueckue cBoMcTBa. XMMHUYECKHE CBOMCTBA KpaxMaa:
THJIPOJIN3, KAaUeCTBEHHAS PEaKIUs C HOJIOM U ee
NpUMEHEHHUE Ui OOHAPYKEHHUs KpaxMaia B MPOAYKTax
nuTaHus. [ THKOTeH: 0COOCHHOCTH CTPOEHHUS U CBOMCTB.
[emnrono3a: cTpoeHUe U PU3HYECKHE CBOWCTBA.
XHUMHYECKHE CBOMCTBA LIEJUTIONO03bI: THAPOIIN3,
oOpa3oBaHue CIOXKHBIX 3PupoB. [IpuMeHeHne KpaxMana u
HeJUTI010361. [IpakTHueckoe 3HaUeHUE MOINCAXapUIOB.
[MonsiTrie o mpou3BozacTBe Oymaru. HykienHoBbIe
kucnotel. Hykneosuasl. Hykneotunsl. Hyknennossie
KHCJIOTHI KaK MPUPOAHbIe mosiuMepbl. COCTaB M CTpOEHHE
nykiaenHoBsx kucioT (JJHK u PHK). I'maponus
HYKJIEHHOBBIX KHCIIOT. POJIb HYKJIEMHOBBIX KHCIIOT B
JkusHeaesTenbHocTH opranusmoB. @ynkuun JTHK u PHK.
Kommiiemenraprocts. I'enernueckuii kon. Mccnenoranue
cocrapa JIHK uenoBeka u ero nmpakTuueckoe 3HaUCHHE.
AmMuHOkuCIOTH. COCTaB, CTPOEHUE U HOMEHKJIATypa
AMUHOKHCIIOT. ['OMONOru4ecKkuil psa npeaenbHbIX
aMUHOKHCIIOT. MI30Mepusi peneabHbpIX aMUHOKHICIIOT.
Onrtuyeckas nuzomepus. Gundyeckue CBONCTBA
MpeIeNbHBIX aMUHOKHUCIIOT. OCHOBHBIE aMHHOKHCIIOTHI,
oOpasyroiue 0eaku. CrocoObl ITOJTyUYeHUsI aMH- HOKHCIIOT.
AMUHOKHUCIIOTHI KaK aM(QOTEpHBIE OpPraHUYEeCKUE
COEJIMHEHMSI, PABHOBECHUS B pACTBOPaX aMUHOKHCIIOT.
CBoiicTBa aMMHOKHUCIIOT: KHCJIOTHBIE U OCHOBHBIE
CBOICTBA; N30JIEKTPUUECKAs TOUKA; AIKMUIIUPOBAaHUE U
aIMJIMPOBaHUE aMUHOTPYIIIIBI; STEPUPHUKALNS; PEAKLHHU C
azoTucTou KucnoTo. KauecTBeHHbIE peakiuyu Ha
AMHHOKHCJIOTHI ¢ ruipokcuioM menu (11), HuHrunpuHoMm,
2,4-nuautpodropbenzonom. Creundpudeckue
Ka4ECTBCHHBIC PEaKIIMU Ha apOMATHYECKUE U

[TonsiTre o nexapcTBax Kak
XMMHOTEPANIEBTHYECKUX IIperiapaTax.
I'pynmel nekapcTB: cynbhamMuIsb,
aHTHOMOTHKH, aciupuH. be3onacHsie
CHocOOBI IPUMEHEHHSI JIEKaPCTBEHHBIX

dhopm.




TeTEPOLMKIIN- YECKUE AMUHOKHUCIIOTHI C
KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTOM, HA IIUCTEHH C
arieratoM cuHma (II). [loHATHE O IUKIMYECKUX aMUIaxX —
JaKTamax ¥ JUKeTonurnepasnHax. buoigorunueckoe
3HaYeHHUE 0-aMHHOKUCIOT. O0iacT MpuMEHEHHS
amuHOKHCIOT. [lentuasl, nx crpoenne. Ilentuanas cBs3b.
AMUIHBIN XapakTep NenTUAHON cBs3u. CHHTE3 ENTHIOB.
I'maponu3 nentuaoB. benkn kak npupoHbIe
oumomommepsl. CocTaB U cTpoeHue O0enKkoB. [leppuanas
CTpyKTypa OenkoB. XUMHUUECKUE METOABI YCTAHOBJICHUS
aMUHOKHCIIOTHOTO COCTaBa U MOCIEI0BATEIbHOCTH.
depMeHTATHBHBINA THAPOH3 OemkoB. BropuaHas
CTPYKTypa OeNKoB: o-CriHpanb, B-cTpykTypa. TpetnuHas u
YeTBEpTUYHAs CTPYKTypa OenkoB. JJucynbhuansie
MOCTHKH U MOHHBIC

1 BaH-JIeP-BaalbCOBHI (THIPO(HOOHBIE) B3aUMOICHCTBUSI.
XuUMHUECKHE CBOWCTBA OEIIKOB: THAPOIIU3, ICHATYpalus,
KaueCTBCHHBIC (IIBETHBIC) PEaKIIUN Ha OCIIKH.
[IpeBparmenns 6enkoB MHIIU B OpraHu3Me. buojorudeckue
¢yHkun 6enkoB. JIOCTHKEHUS B U3yUESHHN CTPOCHUSI 1
CUHTe3a OeNKOB.

JdemoncTpauuu. 1. PacTBOpUMOCTh YIII€BOIOB B BOAE U
starone. 2. O6pa3iel aMuHOKHCTOT. JlabopaTtopHbie
onbITHL. 1. CBolicTBa ImoK03k1. 2. OnpeneneHne kpaxmana
B npoaykTax nutanus. 3. JKupel 1 UX CBOICTBA

BricokoMouiekyasipHbIe coefuHeHus (7 4acoB)
OCHOBHBIE IOHATHSI BHICOKOMOJIEKYJIAPHBIX COeTUHEHHI:
MOHOMED, IOJUMEp, CTPYKTYPHOE 3BEHO, CTEIIEHb
nojauMepu3auui. OCHOBHBIE CIIOCOOBI OTYYEHUS
BBICOKOMOJIEKYJISIPHBIX COCAMHEHHUN: PEaKLUH
MOJIMMEPU3ALINN U TTIONUKOHAeHcauu. ConoauMepu3anus.
CtpoeHue u CTpyKTypa NOJIMMEPOB. 3aBUCHMOCTh CBOMCTB
MOJIMMEPOB OT cTpoeHust Mosekyll. Kiaccudukarms
MOJIUMEPOB: TUIACTMACCHI (TUTACTUKH), 371aCTOMEPHI
(kay4ykw), BOJIOKHA, KOMITO3UTE. COBpEeMEHHBIS
TUIACTMACCHI (IUTACTUKH) (TIOJTM3TUIICH, TOJIUIIPOIIIIICH,
MOJMCTUPOJI, TOTMBUHUIXJIOPU, PTOPOILIACT,
noJVATHIeHTepedTaNIaT, akpruiI-0yTaueH-CTUPOILHBIN
IUTACTHK, NOJIMKapOoHaThl). TepMoIuIacTHYHbIE U
TepMOpeaKkTHBHBIE ToUMephl. DeHondopmanbaeruiHbe
cMoubl. Komno3uTHele Matepuainsl. IlepcrieKTUB
WCIIOJIb30BaHMS KOMITO3UTHBIX MaTEPHAJIOB.
VYraemnactuku. Bonokna, ux knaccudukanus. Ipuponasie
Y XUMUYECKHE BOJIOKHA. MICKyCCTBEHHBIE 1 CHHTETHYECKHE
BoJIOKHA. [ToHSATHE O BHCKO3€ M alleTaTHOM BOJIOKHE.
[onuaupHble M MOMMaMHUAHbBIE BOJIOKHA, HX CTPOCHHE,
cBoiicTBa. [IpakTHUECKO€E NCTIOIB30BAHHUE BOJIOKOH.
Onactomepsl. [IpupoIHBIi U CHHTETHYECKHNA KaydyK.
Pe3una u 300HuUT. [IpuMeHeHne NOIMMEPOB.
Cunternueckue mieHkd. MemOpansl. HoBbie TexHOIOTHH
JTATBHEUIIIETO COBEPIIICHCTBOBAHUS ITOJIMMEPHBIX
MaTepHasoB.

Jemoncrpauun. 1. O6pasus! miactukos. 2. Komneknus
BOJIOKOH. 3. ITonukoHAeH Caus STHUIICHIJIUKOIIA C
TepedTanaeBoi KUCI0TOM. JlaGopaTopHbIE OMBITHL.
OTHOLIEHNE CUHTETUYECKUX BOJIOKOH

K pacTBOpaM KHCIIOT U IIEI0YEH.




JlabopaTopHbIii IpakTHKYM (44aca)

Yrayonénnsiii yposensb (11 kaace)

Bba3zoBblii ypoBens (11ki1acc)

OcHOBBI HeOpraHuveckoii XumMmuu (5 4acoB)
Kiaccudukarus 1 HOMEHKIIaTypa HEOPTaHHYECKUX
COeIMHEHNI BaxkHeillne Ki1acchl HEOPraHUYECKUX
BEIISCTB. DJIEMEHTHI METAJLIbI M1 HEMETAJLILI U UX
nostoxenue B Ilepuoan- geckoit cucreme. Kimaccudukarums
Y HOMEHKJIATypa CII0KHBIX HEOPTAaHUUECKUX COCIMHEHUMN:
OKCUJIOB, TUIPOKCHUIOB, KUCIOT U coliel. | 'eHeTnyeckas
CBSI3b MEXAY KJIACCaMU HEOPIaHUYECKUX COETUHEHUM.
MnenTndukanus HeOpraHMISCKNX BEMIECTB U HOHOB.
Komiuiekcunie coequuenns. CocTaB KOMILIEKCHOI'O MOHA:
KOMIUTEKCO00pa3oBartenb, Iuranasl. KoopauHannoHHoe
yucio. HomMeHknaTypa KOMIUIEKCHBIX COEIUHEHUN.
3HaueHne KOMIUIEKCHBIX coenuuennii. Ilonsarue o
KOOPAMHALMOHHON XUMUHU

1. Ctpoenue atoma. Ilepunoanyeckuii
3akoH u IICX3 /.. MenaeieeBa (6 4)
Monenu cTpoeHHs aToMa. Sapo 1 HyKJIOHBI.
Hyxnuast u uzotomnsl. JnexTpoH. Jdyanu3m
anekrpona. KBaHTOBBIE uncia. ATOMHas
opbutanb. Pacnipeaenenue 31eKTpOHOB 1O
opOUTANISIM B COOTBETCTBUH C MPHUHLIUTIOM
[laymu u mpasunmom XyHzaa. DIeKTpOHHAS
KoH(UTypanus atoMma. BarenTHbie
anekTpoHbl. OCHOBHOE M BO30Y KACHHBIE
COCTOSTHUSI aTOMOB. DJIEKTPOHHAS
KJIACCU(UKAIIHS XUMHUIECKUX IEMEHTOB (S-,
p-, d- aeMeHTbI). DIEKTPOHHBIE
KOH(UTYpaILlMU aTOMOB MTEPEXOTHBIX
JJIEMEHTOB.

CoBpemeHHast pOPMYITUPOBKA
MEPUOANYECKOTO 3aKOHA M COBPEMEHHOE
COCTOSTHHE TIEPHOHYECKON CUCTEMBI
xuMudeckux diemenToB JI.M1. Menpaeneena.
[lepuoanueckue cBOWCTBA 3JIEMEHTOB
(aToMHBIE paJlyChl, JHEPTUS HOHU3ALIUHN) U
00pa30BaHHBIX UMH BEIECTB.

HemeTannl (37 yacoB)

Bonopon. [Tonyuenue, pusndeckne 1 XUMUYECKUE
CBOWCTBa (PeakLUK ¢ METAJUIAMU M HEMETaJlIaMH,
BOCCTAHOBJIEHHE OKCHJIOB U cojeil). ['mapuapl. TomnmuBHbIe
aneMeHTHl. ['anorensl. O0Ias xapakTepuCTHKA SJIEMEHTOB
rnaBHOM noarpynnsl VII rpynmel. @usndeckue cBoiicTa
MIPOCTHIX BELIECTB. 3aKOHOMEPHOCTH U3MEHEHHUS
OKHUCJIUTENBHON aKTUBHOCTH T'aJIOTEHOB B COOTBETCTBHHU C
UX MOJ0XKEHUEM B iepruoandeckoil Tadiuue. [lopsmox
BBITECHEHUS TAJIOTEHOB M3 PACTBOPOB IaJIOTCHUAOB. XJIOP
— TOJIy4€HHUE B MMPOMBIIIJICHHOCTH U JIabOpaTopHH,
peaknuu ¢ MeTaJylaMHi U HeMeTaiaMu. Bzaumo- aeiicteue
XJIOpa ¢ BOJIOW M pacTBOopamHu 1enode. Llennoit me-
XaHU3M Peakliy B3auMOJIEHCTBHS XJIOpa C BOJOPOJIOM.
O6e33apakrBaHne MUTHEBOM BOABI XJIOPOM. XpaHEHHE U
TpPaHCTIOPTUPOBKA xJiopa. KucnopoaHele coeTnHEHMS
xJopa. I HoXIOPHUTEI, XJIOpaThl ¥ MEPXIIOPATHI KaK
TUTTUYHBIE OKUCIIATEINH.

OcobenHoct xuMuu ropa, Opoma u noaa.
KauecTtBennast peakius Ha nof. ['aoreHoBogopoasl —
MOJTy4eHHNe, KUCIOTHBIE

1 BOCCTAHOBUTEIBHBIE CBOMCTBA. XJIOPOBOAOPO.
T"anorenoBogOpogHBIE KUCIOTHI U UX conu. ConsgHas
KHCIIOTa U ee cosd. KauecTBeHHbIE peakuuy Ha ranoreHu -
nOHEI. [IpuMeHeHNe rajloreHoB U X BaKHEHIIINAX
COCIMHEHHH. DIIEMEHTHI HOATPYIIIEI Kuciaopoaa. Oomast
XapaKTepUCTUKA 3JIEMEHTOB ITaBHOW NoArpynmsl VI
rpymibl. DU3UYEecKue CBOMCTBA MPOCTHIX BemecTB. O30H
KaK aJyIoTponHas Moaudukanus kuciopoaa. [loxydenue

BemecTBa u ux cBoiicTa (18 yacon)
XapakTepHble XUMHUECKUE CBOHCTBA
METaJIJIOB, HEMETAJUIOB ¥ OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX COEJTMHEHUM.

Ilemounsie meTamisl. OO0IIast
XapaKTepUCTHUKA MOATpyIIbl. Duzndeckue u
XUMHYECKUE CBOMCTRA JINTHSI, HATPUS U
kanus. VX mony4eHue u npuMeHEHuE,
HaxoxneHue B npupoae. OKCUIBI 1
MepoKCUIbl HAaTpus U Kanus. Efqxue menoun,
MX CBOMCTBA, MOJy4YECHUE U IPUMEHEHHE.
Cone mIeTIOYHBIX METAJIIOB.
[llenouHo-3eMenbHBIE MeTaILIbl. OO0IIIast
XapaKTEePUCTUKA MOArPYIIbl. Pu3ndeckue u
XMMHYECKHUE CBOMCTBA MarHUsI U KaJIbIHs, UX
MOJTy4eHUe U IPUMEHEHHUE, HAX0XKICHUE B
npupojie. Coiu KaJlbliis U MarHus, ux
3HAYCHHE B IIPUPO/IC U KU3HHU YECIIOBEKA.
ANOMUHUH, ero GU3NIECKHe U XUMUIECKHE
CBOICTBa, IOJyYeHHE U IPUMEHEHHE,
HaX0XJIECHUE B MPUPOJIE. AJTFOMOCHIINKATBIL.
AmMdoTepHOCTh OKCHIa U TUAPOKCHUIA
anromunus. CoJld aTFOMHHUS.

[Tepexomabie 2eMeHTHI (cepedpo, Meb,
IIUHK, XPOM, PTyTh, MapraHell, KeJe30),
OCOOCHHOCTH CTPOCHHSI aTOMOB, (PU3UYCCKHE
Y XUMUYECKHE CBOMCTBA, TIOJYUYCHHE U
npuMeHneHue. OKCUIBI U THAPOKCUIBI 3TUX
METAJIJIOB, 3aBUCUMOCTh UX CBOMCTB OT




o30Ha. O30HaTopel. O30H Kak okuciauTens. [lo3uTuBHas 1
HEeTaTHBHAs POJIb 030HA B OKPY>KaIOLIEH cpere.
BsaumopeiictBue o30Ha ¢ ankeHamu. CpaBHEHHE CBOMCTB
030Ha U Kucyiopoaa. Bona u nepokcu Bogopoa Kak
BOJIOPOJHBIE COCIMHEHHS KHCIOPOia — CPaBHEHHE
cBoMCTB. [lepokcut BOJOpOIa KaK OKUCIUTENb U
BoccTaHoBUTeNb. [lepokcuanl metamnoB. [lonarue 00
opraHnyeckux nepokcuaax. Cepa. AJIOTpONHs CEpEHI.
duznyecKkre 1 XMMHUYECKHUE CBOMCTBA Cephl
(B3amMoeHCTBHE C METaJUIaMH, KUCIIOPOJOM, BOIOPOIOM,
pacTBOpamH Lienouei, KUCIO0TaMU-OKUCITUTEISAMH).
BzaumopeiicTBre cepbl ¢ Cynb(UTOM HATPHUS C
oOpa3oBanneM THOCYIb(aTa HaTpus. CepoBogopon —
MOJTyYeHHNEe, KUCIOTHBIE U BOCCTAHOBUTENBHbIE CBOMCTBA.
Cynbduner. Aucynbdan. [lonstie o monmucynbdunax.
CepHUCTBIH ra3 Kak KUCIOTHbINA OKCUA. OKUCIUTEIbHBIE U
BOCCTaHOBUTEIbHBIE CBOMCTBA CEPHUCTOrO Ta3a.
[TomyueHune cepHUCTOTO raza B IPOMBIIINIEHHOCTH U
naboparopuu. CepHUCTas KucIoTa U ee conu. CepHbIr
anruapun. CepHas kucinota. CBoicTBa
KOHIICHTPUPOBAHHOW U pa30aBICHHON CEpPHON KHCIIOTHI.
JelicTBrEe KOHLEHTPUPOBAHHOM CEpPHOM KUCIOTHI Ha caxap,
METaJlIbl, HEMETaJUIbL, Cybhuabl. Tepmuueckas
YCTOMYHBOCTH CyIb(aroB. Kpucramioruaparsl cynbhaToB
MeTasuioB. KauecTBeHHas peakiys Ha CEPHYIO KUCIOTY U
ee CoJM. DIeMeHThI MoArpynnbl a3ota. Oomas
XapaKTEPUCTHKA 3JIEMEHTOB TJIABHOM NOArpyIIsl V
rpymnmnbl. Pu3nyecKkue CBOHCTBA MPOCTHIX BEIIECTB. A30T U
ero coenunenusi. CTpoeHre MoJIeKyJibl a30Ta. Pu3nUecKue
U XUMUYecKHe cBoiicTBa azoTa. [lomyuenue a3ora B
MPOMBIIIIIEHHOCTH U JabopaTopun. Hutpuabl. AMMuak —
€ro noiiy4eHue, pusndeckne 1 XMMU4YeCKUe CBOMCTRA.
OcHOBHBIE CBOICTBA BOJHBIX PACTBOPOB aMMHAKa.
AMMHIaK KaKk BOCCTAaHOBHUTEIS. B3anMoaeiicTBE aMMHUaKa
C aKTUBHBIMU MeTaJuIaMU. AMUJ] HaTPHsl, €r0 CBOKCTBA.
Conu ammonust. [loBeneHue coneit aMMOHUS pU
HarpeBaHun. KauecTBeHHas peakiys Ha HOH aMMOHHUSL.
ITpumenenue ammuaka. OKCUIBI a30Ta, UX TOTYUYEHHUE U
cBoiictBa. Okcup azota (I). Oxucnenue okcuna azora (1)
kucnopoaoM. Jumepusanus okcuaa azota (IV). Azorucras
KHCJIOTa U €€ coNi. HUTPUTBI KaK OKUCIUTENH U
BOCCTaHOBHUTEIH. A30THAsI KUCIOTa — (PU3HUYECKHE U
XUMHUYECKHE CBOWCTBA, MOIy4YEeHUE. A30THas KUCJIOTa KaK
OKHCIIUTEND (OTHOIIIEHNE a30THON KHUCIOTHI K METAJIaM U
HeMeTaJ1aM). 3aBUCUMOCTh MPOJTyKTa BOCCTAHOBJICHHUS
A30THOM KUCIJIOTHI OT aKTUBHOCTH MeTaJlla U
KOHIIEHTpAIK KACIOTHL. [IoHATHE 0 KaTHOHE HUTPOHUSI.
Oco0eHHOCTh B3aMMO/ISHCTBUSI MarHUSI 1 MapraHIia ¢
pa30aBieHHON a30THOM KucaoToH. HuTpatsl, nx
¢du3nUecKue 1 XUMHYECKHE CBOMCTBA (OKUCIINTEIIbHbIE
CBOIICTBA U TEpMHUYECKAsT yCTONYNBOCTD), IPUMEHEHHE.
®Docdop u ero coenunenus. Ammorpornus dpocdopa.
Ousnueckue cBorcTBa pochopa. XuMHUECKHE CBOWCTBA
dochopa (peakiuu ¢ KUCIOPOIOM, TaJIOTCHAMH,
METaJUIaMH, CJIOKHBIMU

BEIIECTBAMU-OKHCIUTEISIMH, IIenodamu). [lomyuenne u
npuMenenue gochopa. Xmopuasl ochopa. DochuH.

CTETICHH OKUCJICHUS 3JIEMEHTA.,
O06mue criocoOBI OTydeHUs] METAJIIOB.
[Nonsitue o metayypruu. CruiaBbl (YepHBIC U
uBeTHbIC). [IpOU3BOACTBO UyTyHA U CTAIH.
Bonopoa. IlonoxxeHue Boopo/ia B
[Tepnomnueckoit cucteme. CoemuHEHUS
BOJIOpPOJIa C METAIJIAMU M HEMETaJIJIaMHU.
Bopa. XKecTkocTb BOZIBI U CITOCOOHI €€
YCTpaHEeHWUS.

I'anorensl. O0Imas xapakTepUCTHKA
MOJTPYTIITEI TAJIOTCHOB.
["amoreHOBOZOPOAHBIE KUCITOTHI M X COJIA —
TaJIOT€HU/IBI.

Kucnopoj. ®usnueckue u XUMUYSCKUE
CBOIICTBA, IONyYeHHE U IPUMEHEHHE,
HaX0XJIEHUE B PUPOE. AJUIOTPOITHS.
OKCHIBI U IEPOKCU/TBI.

Cepa. Amnotponus cepbl. u3nuecKue u
XUMHYECKHE CBOWCTBA CEPHI, €€ MOTyYeHUE U
MPUMEHEHHUE, HaX0XKJICHUE B IPUPO/IC.
Cynbsouast. Oxcun cepsl (IV), ero
(m3nYecKue U XUMHYECKUE CBOHCTBA,
nosrydeHue u npuMeHeHue. OKCHJ| cephl
(VI]), ero ¢pusnueckue u XUMHYECKUE
CBOIICTBA, IOMy4YeHHE U TIPUMEHEHHE.
Cepnucras kuciora u cynbhutel. CepHas
KHCJIOTa, CBOMCTBA pa30aBICHHON U
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOT.
CepHasi KUCIIOTa KaK OKACIHTENb. CyTb(aThI.
KauecTBeHHBIE peakIuK Ha CYIbpHUI-,
CyIb(QUT- U Cynb(aT-HOHBI.

A3zor. ®u3nyecKkue U XUMUYECKUE CBOMCTRA,
MoJTydeHNe U IPUMEHEHUE, HaX0XKIEHUE B
npupojie. Hurpuusl. AMmuak, ero
(u3nYeCKUEe U XUMUYECKUE CBOMCTRA,
MoJTydeHNe U IpUMEHeHNe. AMMHUadHas
Bojaa. OOpa3oBaHue nona ammonus. Cosu
aMMOHHSI, UX CBOWCTBA, MIOJTY4YCHUE U
npuMeHeHue. KauecTBeHHAs peakiiysi Ha NOH
ammonus. Okcuyp azota (1), ero puzmueckue
1 XUMHUYECKHE CBOMCTBA, NOJYUYCHHE U
npumenenue. Okcup azora (IV), ero
(u3nYecKue U XUMHYECKUE CBONCTBA,
nonmydenue u npuMmenenue. Okenp azora (111)
Y a30THCTas KUCIIOTa, OKcua azoTa (V) u
azoTHas kucioTa. CBoicTBa a30THOU
KHCJIOTBI, €€ MOJIy4YeHUE ¥ MPUMEHEHUE.
HuTtpatsel, ux puznyuecKkue u XUMHYCCKUE
CBOIICTBa, IPUMEHEHHE.




®Dochuner. Dochopusrit anruapua. Oprodocdopras u
MeTtadochopHast KHCIOTH U UX coiu. KauecTBeHHas
peakuus Ha opTodocdaTsl. Paznoxenue oprodochopHoit
kucnoThl. [Ipumenenue GocdopHOii KUCTOTHI U €€ COoNeH.
buonornueckas pons docdaros. [TupodocdopHas kucmora
u mupodocdarer. Oxeun docdopa (III), bochopucras
KHCIOTa U ee cosn. PochopHOBaTHCTASI KUCIOTA U €€
conu. [loarpynmna yrnepona. O0mas xapakTepucTuKa
3IIEMEHTOB IM1aBHOU nmoarpynmnsl IV rpymnmnel. Yriepoa.
Annotponus yriepoaa. CpaBHEHHE CTPOCHHUS M CBOWCTB
rpaduTa u anmasa. OynnepeH Kak HOBasi MOJIEKYJIsIpHAs
¢dopma yriepoga. YToub: XHMHYECKHE CBONCTBA,
nosydeHune u npuMeHenue yrisi. Kapoumer. ['maponms
KapOuja KanbLus 1 kKapouaa aaroMunus. KapOuabl
MIEPEXOTHBIX METAILTOB (Kele3a, XpoMa | JIp.) Kak
CBEpXNpoYHble MaTepuanbl. CHHTE3-Ta3 KaK OCHOBA
COBpPEMEHHOH MPOMBIIIIIEHHOCTH. OKCH/IBI YyIIIepoaa.
ONEeKTPOHHOE CTPOCHHUE MOJIEKYJIbl yTapHOTo raza. Yroib U
yrapHbIi Ta3 Kak BOCCTAaHOBHUTENU. Peakuus yrapHoro rasa
¢ pacmiaBamu 1enoueii. Cuares GopMHuarToB.
OO6pa3zoBaHue yrapHOTO Ta3a NPH HEMOJIHOM CTOPaHUH
yrisa. buonoruyeckoe nerictsue yrapHoro rasa. [lonyuenue
Y IPUMEHEHHUE YrapHOro rasa. Y reKUCbId ras:
MoJTy4yeHne, XMMUYECKUe CBOMCTBA (B3aUMOIeCTBHE
YIJIEKHUCIIOT0 ra3a ¢ BOJOH, Le0YaMy, MarHueM,
NEPOKCHIAMH METAIJIOB). DJIEKTPOHHOE CTPOCHHE
YTJIIEKUCIIOTO Ta3a. YToJbHas KUCIIOTa U €€ COJIH.
KapOoHaTsl 1 THAPOKapOOHATHI: UX TIOBEICHUE MTPU
HarpeBaHuu. KauecTBeHHas peakuys Ha KapOOHAT-HOH.
Haxosxaenue kapOOHATOB MarHusi ¥ KIbIUS B IPUPOJIE:
KOPaJUIbl, JKEMUYT, U3BECTHSIKU (M3BECTKOBBIE TOPHI,
KapCTOBBIE IEIIEPbI, CTAJAKTUTHI U CTaJIarMHUTBI).
KpemHuuii. ®uznueckue U XUMHUUYECKUE CBOMCTBA KPEMHUSL.
Peakuu ¢ yriaem, KUCIOPOIOM, XJIOPOM, MarHUEM,
pacTBOpamH mienouel, cepoBogopoaoM. Cuiian —
BOJIOPOJHOE COeTMHEHNE KpeMHUs. CHITMIHIBL.
IHomyuenue u npumenenune kpemuus. Oxeun kpemuus (IV),
ero cTpoeHue, GU3nIecKrue U XMMHUUECKUE CBOWCTRA,
3Ha4YeHUE B MIPUPOAE U MpuMeHeHne. Kpemuuessie
KHCJOTHI ¥ UX conu. ['uaponu3 cunukaroB. CHIMKaTHBIE
MUHEpaJIbl — OCHOBA 3eMHON KOPBI. AJTFOMOCHJIMKATHI.
Bop. Okcup 6opa. bopHas kucnora u ee conu. bypa.
Bopoponusie coennnenust 0opa — 6opansl. [IpumeHenne
coeqHEHM 6opa. braropoaueie (MHepTHBIC) ra3sl. OOImas
XapaKTEPUCTHKA 3JIEMEHTOB IMIaBHOM noarpynmnsl VIII
rpymniel. OcoOeHHOCTH XUMUUYECKUX CBOKCTB. IIpumenenue
OmaropoaHsix ra3oB. lemonctparun. 1. ['openne
Bojzopona. 2. [Tomydenue xopa (omsIT B mpodupke). 3.
OxuciuTenbHbIe CBOMCTBA PACTBOPA FHIIOXJIOPUTA HATPHSL.
4. OnbITBl ¢ OpoMHO# BosoH. 5. [TnaBnenue cepsl. 6.
T'opeHnue cepsl B kuciopoze. 7. BzanMmozneiicTeue xeinesa ¢
cepoil. 8. I'openue cepoBogopona. 9. OcaxaeHue
cyneduaos. 10. CroiictBa cepuuctoro rasa. 11. [leiictBue
KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI HA MEb U
caxaposy. 12. PactBopenne ammuaka B Boje. 13.
OcCHOBHEBIE CBOMCTBA pacTBOpa aMMuaka. 14.
Karanmutnueckoe okucinenne ammuaka. 15. [lomydaenne




okxcuna azota (II) u ero okucnenue Ha Bo3myxe. 16.
JleticTBre a30THOM KUCIIOTHI Ha Meb. 17. ['openne
¢docdopa B kucnopoze. 18. [IpeBpaiienne KpacHOro
¢docdopa B Oelnblii U eTo CBeUeHHE B TeMHOTE. 19.
BzanmogeiicTeue dhochopHoro anruapuaa ¢ Bogaou. 20.
OO6pa3siel rpaduTa, amMasa, kpeMuus. 21. I'operne
yrapHoro raza. 22. TymeHue miaMeHy YrieKUCIbIM Ta30M.
23. Paznoxenne mpamopa. JlabopaTopHbie ONBITHL. 1.
ITomydenue x0pa u u3ydeHue ero cBoicTB. 2. CBoiCTBa
xJiopcoiepikamux oroenuBareneid. 3. CoiictBa Opoma,
noJsia M ux conei. 4. Mzyuenue cBONCTB cepHON KUCIOTHI U
ee conel. 5. M3yyeHue cBOMCTB BOJHOTO pacTBOpa
ammuaka. 6. CpoiictBa coseit ammonus. 7. KauecTBeHHas
peakiust Ha kKapOoHaT-uOoH. 8. McnibiTaHue pacTBopa
CUJIMKAaTa HATPUsI HHIUKATOPOM. 9. O3HaKOMIIEHHE C
o0Opa3iamMu MPUPOIHBIX CHITUKATOB.

OO0mmue cBolicTBa MeTAJLJIOB (3 Yyaca)

Metayiet OO1uii 0030p 3JIEMEHTOB — METaJLJIOB.
CBolicTBa MPOCTHIX BEIIECTB-METAIIIOB.
DIEKTPOXUMHYECKHUU Pl HANPSXKEHU METaJIOB.
Meramnnueckue KpucTaummueckue pererku. CIiiaBbl.
XapakTepucTiKa HanOoJee N3BECTHBIX CILIABOB.
[lomydeHne v npruMeHEeHHE METAIIJIOB

MertaJsuisl riaBHbIX noarpynn (12 yacos)

[enoynsle MeTamibl. O01Ias XapaKTepUCTHKA 3JIEMEHTOB
rnaBHOU nmoArpymnmnsl I rpyniel. CBOMCTBA 1IETOYHBIX
MeTaloB. Pacrio3HaBaHne KATHOHOB JINTHS, HATPHA U
kanus. Hatpuii u kanuil — npejacTaBUTeNy MEIOUYHbBIX
METaJIJIOB. XapaKTepHbIE peaKNK HATPHUS U KaJusl.
ITomyuenne menovHbpIX MeTAIUIOB. OKCUIBI H IEPOKCUIBI
HaTpus U kanuda. CoenuHeHns HaTpus U kanug. Conu
HaTpUs, KK, UX 3HaYCHHUE B TIPUPOE U )KU3HH YeJIOBEKa.
Coja u enkuil HaTp — Ba)KHEHIINE COSIUHEHUS HATPUSL.
Bepwinuii, Maraui, meno4Ho3eMelbHbIe MeTabl. OO0rast
XapaKTEPUCTHUKA 3JIEMEHTOB INIaBHOM noarpynisl I1
rpynmsl. bepuiinii, Maraui, meao4YH03eMeIbHbIE
MeTasuibl. AM(OTEPHOCTh OKCHAA U TUAPOKCUIA OCPUIITHSL.
Oxpacka TIaMeHH COJIAMH IIEeT0YHO3EMETbHBIX METAIJIOB.
Marnwuii u KanpLui, uX o0mIas XapaKTePUCTHUKA HA OCHOBE
nosioxeHus B [lepuoaudeckoit cucreme anemenToB Jl. 1.
MemnneneeBa u ctpoeHus aTomoB. [loyuenne, pusnyeckue
Y XMMUYECKHe CBOICTBA, MPUMEHEHNE MarHus, KaJbIHs U
ux coenrHeHN. Cosy MarHus M KaJblins, UX 3HAYEHUE B
NpUpPOJE U KU3HM dYeoBeKa. JKecTKOCTb BOJBI M CIIOCOOBI
ee yCTpaHeHusl.

Anromunuii. PacipocTpaneHHOCTS B Ipupoae, pusndeckue
Y XUMHYECKHE CBOHCTBA (OTHOIIEHHE K KUCIIOPOY,
rajioreHam, pacTBOpaM KHCJIOT U IIET0YeH, aTFOMOTEPMHUS]).
IIpouzBoacTeo amomunus. [IpuMeHeHne anroMuHus.
AmMpoTepHOCTs OKCHIA ¥ THAPOKCH A amtoMuHus. Conn
amomuHud. [TomHOE pa3nokeHue BOJOM coJield alfOMUHUSA
€O CJIa0BIMU ABYXOCHOBHBIMH KHCJIOTaMU. AJTFOMUHATHI B
TBEP/IOM BHJIE U B pacTBope. KoMIUIeKCHbIE COeTMHEHNS
amomuaus. OnoBo u cBuHel. PU3NYECKUE U XUMUYECKHE
CBOMCTBA (PEAKITNHU C KUCIOPOIOM, KUCIIOTaMH),
npumenenue. Conu onosa (II) u ceunna (II). CBUHIOBBIH
AKKYMYJIATOP.




MetaJyuibl N060YHBIX OATPyM (21 yac)

Mertamisl no60yHBIX moarpyn. O01as XxapakTepucTHKa
nepexoansix MetamioB [—VIII rpynn. OcobenHocTH
CTPOEHUS aTOMOB MEPEXOAHBIX MeTaIUToB. O01IHe
(br3uYecKre u XUMUIeCKre CBoicTBa. [IpuMmenenme
MeTaJioB. XpoM. dusnueckue CBOMCTBA XpoMa.
XUMHUYECKHE CBOWCTBA XpOoMa (OTHOIIECHUE K BOASTHOMY
napy, KUcIopoay, XJIOpy, pacTBopaM kucior). [lomyuenue
u npuMeHerne xpoma. CoennHeHns xpoma. M3menenne
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX M KHCIOTHO-OCHOBHBIX
CBOICTB OKCHIOB U THAPOKCHIOB XpOMa C POCTOM CTENEHU
okucaeHus. AMGOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA
xpoma (III). Oxucnenne coneit xpoma (I11) B Xpomartsr.
B3anMHbIe epexopl XpOMaToB U AUXPOMATOB. XPOMAThI
U IUXpoMarthl Kak okucnutenu. [lomHoe pa3noxenne
Boyi0# couneit xpoma (I1I) co cmabbiMu TBYyXOCHOBHBIMU
kuciotamu. KomrmiekcHsie coeTMHEeHHs XpoMa. Mapraserr.
®u3nyeckre CBOWCTBAa MapraHna. XMMHAYECKHE CBOMCTBA
Maprasiia (OTHOIIEHHE K KHCIOPOY, XJIOPY, pacTBOpaM
kucior). [lomyuenue u npumenenue Mapranna. Oxkcung
mapranna (IV) kak OKUCITUTENb U KaTaau3aTop.
Ilepmanranat

KaJusl Kak OKuCIuTelb. OKCUI U TUAPOKCHI MapraHiia
(m:

noirydeHue u cBoiictea. Coenunenus mapranma (I10).
Mamnranat (VI) xaaus u manrasar (V) KaJms, ux
nomyuenue. XKenezo. Haxoxaenue B npupose. 3HaueHHe
JKenesa JUIs opraHu3Ma yenoBeka. duznyeckue cBONCTBA
Kene3a. XMMUYeCKHe CBOMCTBA jkeje3a (B3anMOCHCTBHIE C
KHUCJIOPOJOM, XJIOPOM, CEPOM, YIJieM, BOJOM, KUCIIOTaMHU,
pactBopamu coseil). CIiaBhl JKeJie3a ¢ yriaepoaoM.
[Tomyuenne u npuMenenue xemne3a. CoeTMHEHUS JKeme3a.
CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHUCIIHTEIBHO-
BOCCTaHOBUTENBHBIX CBOMCTB ruipokcuaa sxenesa (1) u
ruapokcuna xxenesa (I11I). Conu xenesa (II) u sxenesa (I11).
Mertonst iepeBoaa coneit xxenesa (I11) B conmn xenesa (I1I) u
oOpatHo. [TonHoe pa3znoxeHne Booi coneit xxenesa (I11)
CO CJIa0BIMH IByXOCHOBHBIMH KUCJIOTaMU. OKHUCIIUTETbHBIC
cBoiicTBa coenuHenwii xene3a (I11) B peaknusx ¢
BOCCTaHOBHUTEISIMU (MOIUAOM, CEPOBOAOPOIOM U MEIBIO).
nanuaHbIe KOMIUIEKCHI Jkeme3a. KadecTBeHHBIE peakiiuu
Ha nonsbl xenesa (I1I) u (III). ®epputhl, UX nMonydeHue u
npumeHeHue. Menp. Haxoxaenue B npupoe.
buonoruueckast ponb. Ousznveckne ¥ XHMUYECKUE
CBOIICTBa (B3aNMOIEHCTBHE C KUCIOPOIOM, XJIOPOM, CEPOH,
KHCIIOTaMU-OKUCIUTEIIMHE, XiopuaoM xkenesa (111)).
B3anmopeiicTBue Menu ¢ KOHUEHTPUPOBAHHBIMU COJISTHOM,
OPOMOBOIOPOTHOM ¥ HOAOBOJOPOTHON KUCIIOTaMH 0€3
noctyna Bo3ayxa. [lonyuenne u npumenenue Mean. Okena
u ruapokena Menu (11). Comu menu (11). Menuslit kynopoc.
Awmmuakatel mean (I) u menu (II). [Tomyuenne okcuna
menu (I) BoccranoBnenuem rugpokcuga meau (1I)
rroko3oi. [lonydyenue xmopuna u nogauna menu (1).
Cepebpo. dusnyecKkrie 1 XUMHISCKIE CBOMCTBA
(B3anMOIEHCTBHE C CEPOBOIOPOIOM B IPUCYTCTBHH
KHCJIOPOJIa, KUCIOTaMU-OKUCTUTESIMI ). OcakaeHue
oKcHuIa cepebpa npHu ACHCTBUY IIEI0YH Ha COIM cepedpa.




AMMuakatel cepedpa kak okucnurenn. KauecTBeHHas
peaknus Ha HOHBI cepedpa. [lpumenenne cepedpa. 30710T0.
®dusnveckre 1 XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBHE C
XJIOPOM, «IIAPCKOH BOJKOI»). 30710TOXIOPOBOIOPOTHAS
kuciota. ['mapokcnn 3omota (I1I). Kommiekcsr 30moTa.
CrocoOBI BEIICTIEHHUS 30J10Ta U3 30JI0TOHOCHON TTOPOIBI.
[Tpumenenue 3omota. [luak. Ou3ndeckne U XUMUICCKUC
CBOICTBA (B3aUMOJICHCTBHUE C TAIOTEHAMH, KUCIOPOJIOM,
Cepoii, BOAOH, pacTBOPaMH KUCJIOT 1 IIEJIOUCH).
[Momyuenue u npuMeHeHUe UHKA, AM(POTEPHOCTH OKCUA
Y TUJPOKCHUA TMHKA. BaxkHelme comu

uuHKa. PTyTh. ®U3nyeckrue 1 XUMHUYECKHUE
(B3amMoIelicTBHE C KHCIIOPOIOM, CEPOH, XJIOPOM,
KHCIIOTaMU-OKUCIUTEIIME) cBO¥cTBa. [lonydyenue u
MIPUMEHEHHUE PTYTH. AMabraMbl — CIUIaBBI PTYTH C
metaiiamu. Okeug pryTH (1), ero momyuenue. Xaopum u
nogun prytd (II). JemoncTpanym.

1. Komnekius metamnoB. 2. Kotekius MUHEpaIoB U pyI.
3. Konnexuus «2Kene3o u ero criasby. 4. OKpallivBaHue
TJTAMEHU COJISIMH IIEJIOYHBIX M IIEIIOYHO3EMEIIBHBIX
MeTasuioB. 5. B3anMopeiicTBie HaTpus ¢ BOJOH. 6.
BzaumogeiicTBue kanpuus ¢ Bogou. 7. Komnekuus
«AmoMmuHuity. 8. [1naBieHue aroMUHUS. 9.
BzaumoaeiicTBue amoMuHMsI cO I1en049bio. 10.
Amomorepmust. 11. B3aumozeiicTBue xpoma ¢ COISIHOM
KHCITIOTOM 0e3 mocTymna Bo3zmyxa. 12. OcaxaeHue
runpokcuaa xpoma (1) u okucnenue ero nepokcuaIoM
BojopoAa. 13. Pasnoxxenue nuxpomara aMmmMoHus. 14.
PaznoxxeHune nmepoxcuia Bo0- pojia Mol AEUCTBUEM
nrokcuaa Mapranna. 15. Ocaxaenue
ruapokcua xenesa (1) u okucienue ero Ha Bo3ayxe. 16.
Brigenenue cepedpa n3 ero cojei neiicTBueM MeIu.
JlaGoparophbie onbITH. 1. OKpalBaHue mIaMeHH!
COEIMHE- HUSMU MICIIOYHBIX METAIIOB. 2. O3HAKOMIICHHE C
MUHEpaja- MU M BaXKHEHIITUMH COSIUHEHUSIMH IIEIIOUHBIX
METaJLJIOB.

3. CBoiicTBa COeTUHEHUH IIETOYHBIX METAJUIOB. 4.
Okpacka miaMeHd COJISIMH MIET0YHO3EMETHHBIX METAJIJIOB.
14. CsoiicTBa Maraus u ero coenuaeHu. 15. CBoHcTBa
coenuHenn kanbiya. 16. Xectkocts Boapl. 17. CBolicTBa
amomuaud. 18. CBoiicTBa coequHEHNI allfoMUHNA. 19.
CBoiicTBa 0J10Ba, CBHHIIA U KX
coequHenui. 20. CBolicTBa coeAMHEHUH XpoMa. 21.
CRoiicTBa MapraHIia u ero coequHeHuit. 22. Mzyuenune
MuHepajoB xene3a. 23. CoiicTBa xenesa. 24. CBoiicTBa
MEJIH, €€ CIUIaBOB M coeMHeHUH. 25. CBONMCTBA IMHKA U
€ro COeJIMHEHUH.

Crtpoenue BenecTBa (14 yacoB)

Crpoenue aroma. Hyxmust. M3otonsl. Jledhekt maccor.
Turmel pagnoakTUBHOTO pacnana. TepMosAepHbIi CUHTE3.
OTKpBITI/Ie HOBBIX XUMHUYCCKHUX IJICMCHTOB. HJIGpHI)Ie
peakuuy. TUIIbI SAEPHBIX PEAKIUi: JeJIeHUE U CUHTE3.
CKOpOCTh peakIuu paJuOaKTUBHOTO pacmaja.
IIpumeneHue paguoHyKIUJI0B B MenuliHe. MeTon
MeYeHbIX aTOMOB. [IpiMeHeHne pagroakTHBHBIX HYKITHIOB
B F€OXPOHOJIOT U

Ctpoenue BemecTBa (26 yacoB)
KoBaneHnrtHas cBsi3b, €€ pa3HOBUTHOCTH U
MEXaHU3MbI 00pa30BaHus. XapaKTePUCTHKU
KOBaJICHTHOM CBs13U. KoMITJIEeKCHBIE
COCMHCHMUS. DIIEKTPOOTPHUIIATETHFHOCTb.
CTeneHb OKUCIICHUS U BaJICHTHOCTD.
['ubpuan3anys aTOMHBIX OpOHUTAIICH.
[IpocTpaHCTBEHHOE CTPOCHUE MOJIEKYIL.
[MonsipHOCTh MOJEKY. IOHHAS CBS3b.
MeTtaynueckas CBsi3b. BomopoiHas CBsI3b.




Ieiizentepra. [lonarue o BonHOBOH QyHKIMN

KsanTossie uncia. AtoMmHas opoutanb. Pacpenenenue
3JIEKTPOHOB MO SHEPTETUYECKUM YPOBHSIM B COOTBETCTBUU
C TIPUHIIUIIOM HalMEHbIIEN SHEPTHH, TPaBUIOM XyHJIA U
npunnunoM [laymn. OcobenHocTH cTpoeHNUS
SHEPreTHYECKUX YPOBHEH aTOMOB d-371€MEHTOB.
OneKkTpoHHast KOHPHUTYpauus aroMa. DIIEKTPOHHBIC
KOH(HTYpaLUH MOJIOKUTEIbHBIX H OTPULATEIBHBIX HOHOB.
BaneHTHbIE IeKTPOHBI

OneKTpoHHas MpUPOIa XUMUUIECKOH CBA3H. Buapsl
XUMHUecKoil cBsi3u. KoBaneHTHas CBA3b U ee
XapaKTePUCTUKU (IHEPIUs CBSI3H, AJIMHA CBSI3H, BaJICHTHBIN
yroJl, KpaTHOCTb CBSI3H, HOJSIPHOCTb, TIOJISIPU3YEMOCTb).
KoBanentHas HenossipHas ¥ noJsipHast cBsi3b. OOMEHHBIN
Y IOHOPHO-aKIETITOPHBIM MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM MOJSIPHOH CBsI3U. ['eOMeTpust MOJIEKYJIbL.
JWMonbHbIA MOMEHT CBSI3U, IUNOJbHBIA MOMEHT
MOJIEKYJIBI. JleMoHcTpauuu. Mojienu MoieKyl.
Xumnueckas cBsi3b. loHHas cBA3b. OTINYNE MEXIY
MOHHOM U KOBaJIEHTHOU CBs3b10. CTpOeHUE TBEPABIX TE.
THIIBI KPUCTAUIMYECKUX PEIIETOK MOHHBIX COEUHEHUI.
[onsiTre 06 anmemeHTapHOM suelike. Pacder uncia noHOB,
COZIEpKAIIMNXCS B AIIEMEHTApHOM stuelike. IoHHBIE
paauycel. PacueT unciia HOHOB, CollepKaIuXcs B
aneMeHTapHOH sueiike. JleMoHcTpanuu. Kpucrannuyeckue
PELIETKMU.

Xumudaeckas cBs3b. Meraumnueckast cBsi3b. CTpoeHHE
TBepAbIX Tell. Kpucrammmueckue u amopdHble Tena. TUrb
KPUCTAJUIMYECKUX PEIIETOK MeTaIoB. OnpeneneHue
METaJJTMYECKOro paanyca. JleMoHCTpaIum.
Kpucrannmueckue pemérku.

MexxMonekysipHble B3auMoaecTeus. BonopoaHas cBs3b
U ee BIMSIHHUE Ha CBOMCTBA BenlecTBa. IloHsaTue o
CyNIPaMOJIEKYJISIPHON XUMHU

Peuienue 3a1ay 1 BRINONHEHUE YIPAKHEHUH,
MO3BOJIAIONIUX CUCTEMATHU3UPOBATh U 0000IIUTh
MOJIYYCHHBIE 3HaHUS 110 TeMe «CTPOCHHE BEIEeCTBAY

MeXMOoNneKyIspHble B3aUMOAECHCTBUS.
Envnas npuposa XuMUYECKUX CBS3EH.
[Ipaktuueckas padora Nel — Perenue
9KCMEPUMEHTANIBHBIX 3a7ay 0 ONpPEAEICHHIO
IUIACTMACC U BOJIOKOH.

TeopeTuyeckoe onucaHue XUMHYECKUX peakumii (21
yac)

TemnoBoii 3PEKT XUMUIECKOH PEaKIINH.
DHIO0TEPMHUUYECKUE U IK30TEPMUIECKUE PEAKITHH.
Tepmoxumuueckue ypaBHeHus. [IoHsTHE O BHyTpEeHHEN
SHEPIUM ¥ SHTANBIWH. TemioTa 00pa3oBaHHs BEIIECTBA.
OHeprus cBsa3u. JleMoHCcTpanuu. DK30TEPMHUUYECKUE H
9HIOTEPMUYECKHIE XUMHUECKUE peaklnuu. TeIioBble
SIBJICHUS IPU PACTBOPEHUH CEPHOM KUCIIOTHI 1 aMMUAYHOMN
CEeJIUTPHI

3akoH I'ecca u ciaecTBUS U3 HETO. DHEPrus CBA3U
®opmynupoBaTh 3aKoH ['ecca H cieCTBUE U3 HETO.
PaccunteIBaTh TEIIOTH PEAKIIMH YePE3 TETIOTHI
00pa3oBaHMs BEIECTB. PacCUUTHIBATE TEIUIOTHI peakuu
[onsaTue 00 suTpOnIMU. BTOpOIi 3aKOH TEPMOTUHAMUKH.
®opmyna bosbiimaHa

Oneprus [ m66ca u KpUTEPHH CaMOIIPON3BOIHBHOCTH
XUMHYECKOHN peakluu

Pemienue pacyeTHBIX 3a[a4 10 XUMHUYECKUM (OpMyTaM U

Xumnueckue peakuuu. (16 1)

XHUMHYECKHE PEAKIIUN U 3aKOHOMEPHOCTH HX
npoTtekanus. Kiaccudukarms XuMudaecKux
peaKkiuii B HEOPraHUYECKOW U OPraHuYeCcKou
XMUMHH. 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYecKnX peaknuii. Terosie 3 dexTor
peakuuil. TepMOXUMHUYECKUE YPABHEHHUS.
CKOpOCTh peakliuy, €€ 3aBUCUMOCTb OT
pasnuuHbIX Gaxkropos. OOPaTUMOCTD
peakuuii. XMMHYECKOE paBHOBECHE.
Koncranra paBHoBecus. CMmeneHue
paBHOBECHS MO ACHCTBUEM Pa3IMYHBIX
¢daxropos. [Tpuniun Jle Hlarenbe.
XUMUYECKHE PEAKIVH B BOIHBIX PACTBOPaxX.
OnexTponuTudeckas qucconuanys. Peakuun
HMOHHOr0 oOMeHa. ['uaponu3 opraHudeckux u
HEOPraHMYEeCKUX COeIMHEHUH. 3HaueHue
THIPOJIN3a B OMOIOTHYECKUX OOMEHHBIX
nporeccax. [IpumeHenne ruponnsa B




YpaBHEHUSAM 110 TeMe «XMUMHUYECKash TEpMOJUHAMUKA
CKOpPOCTb XUMHUUECKUX PEaKLHi, €€ 3aBUCMOCTb OT
Pa3NIUYHBIX (PaKTOPOB: MPUPOABI PEarupyOIINX BEIIECTB,
KOHIIEHTpAIK PEarupyroIINX BEIECTB, TEMIIEPATYPHI,
HaJIM4YMs KaTalInu3aTopa, IIIONIaan IOBEPXHOCTH
pearupyronux BeImecTs. Peakuy roMoreHHsIe 1
reTeporeHHble. DJIeMEHTapHbIe peaki. MexaHu3M
peaknuu. AKTUBUPOBAHHBIN KOMILIEKC (IIEPEeX0IHOE
cocTostHIE). 3aKoH neicTByronmx Macc. Koncranra
CKOPOCTH peakKiiy, €€ pa3MepHOCTb. CKOPOCTh peakluu
paanoakTuBHOrO pacnazna. [lepuon momypacnana.
JemoncTpanuy. 3aBUCMMOCTb CKOPOCTH PEAKLIUU OT
IIPUPOJIBI BEMIECTB HAa IPUMEPE B3aMMOACHCTBHUS
PacTBOPOB Pa3NUYHBIX KHCIOT OJIMHAKOBOW KOHIIEHTpALUU
C OZMHAKOBBIMH KyCOYKaMH (IpaHyJIaMH) IUHKA U
OJIMHAKOBBIX KYCOUYKOB Pa3HbIX METAJJIOB (MarHus, LINHKa,
JKeJie3a) C pacTBOPOM COJITHOM KUCTOTHI. B3aummoseicTere
PacTBOPOB CEPHOMN KUCIIOTHI C pacTBOPaMH THOCYIIb(daTa
HaTpUs PA3INIHON KOHIIEHTPAlllnU

[TpaBwio Baut-I'odda. [Tonstre 00 s3HEPrUM aKTUBAIMH U
00 PHepreTUYecKoM NMpoduiie peakiuu. Y paBHEHUES
Appenuyca. JlemoHcTpanuu. BzanmoneiicTBue pacTBOpoB
CEpHOM KUCIIOTHI C pacTBOpaMHM THOCYNb(aTa HaTpust
Pa3IMYHON TeMIIEpaTyphl

Karanuzaropsl u katanu3. DHeprusi akTUBaluu
KaTAJIM3UPYEMOU U HEKaTATM3UPYEMOU PEaKLIUH.
AKTHBHOCTbH U CEJIEKTUBHOCTD KaTanu3aTopa. | OMOreHHbIiH
Y T€TEPOTreHHBIN KaTanu3. | OMOreHHbI KaTaJlu3 B ra30BOM
¢aze. Katanutnyeckoe OKucIeHHE YrapHOTo ra3a B
KOHBepTepax

BBIXJIOITHBIX Ta30B B aBTOMOOMJISIX. Ponb kaTanu3aTopos B
MIPUPOJIE ¥ TPOMBILIIIEHHOM ITPOU3BOACTBE. DEPMEHTHI Kak
0M0JIOrMYeCcKUe KaTajln3aTopbl. JleMOHCTpaIUH.
Pa3znoxxeHue nepokcujia BOAOPOa ¢ IOMOLIbIO
HEOPraHMYEeCKHUX KaTalIn3aTOPOB U MPUPOAHBIX OOBEKTOB,
coJiepKalux Karanasy. JlabopaTopHblil onbIT 26.
Karanutuyeckoe pas3iioskeHHe IepoKCUaa BOJOPOA.
Obparumbie peakuy. XUMHYECKOE PaBHOBECHE.
Koncranra paBHOBecus

IIpunnun Jle [latenbe. PABHOBECHBIE COCTOSIHUS:
yCTOMYHMBOE, HEYCTOHUNBOE, Oe3paznnunoe. CMeleHne
XUMHUYECKOT0 paBHOBECHS ITOJT AEHCTBUEM Pa3ITUYHBIX
(haKTOpOB: KOHIICHTPAILIUHN PEareHTOB WK MPOYKTOB
pCaKknum, JaBJICHUA, TEMIICPATYPHI. Pons CMCHIICHUA
paBHOBECHS B TEXHOJIOTHYECKHX TPOLIECCAX.
JemoHcTpanu. 3aBUCUMOCTH ITOJIOKEHHUS PAaBHOBECHS B

cucteme 2NO2 *; e N204 ot Temneparypsl

Pemenne skcriepuMeHTATBHBIX 3371a9 HA OTIPEIICIICHIE
(haKTOpOB, BIUSIONINX HA CKOPOCTh XUMHUYECKOHN peaKiiuu
1 TTOJIOKCHHUE XUMHUYECKOT'O PABHOBECUA

HMonHoe npousseienrne Bojibl. BogopoHblil okazaTennb
(pH) pactBopa. Pacuet pH pacTBOpOB CHIIBHBIX KUCIIOT H
ienoveit

PaBHOBecue B pacTBopax. KoHCTaHTBI AUCCOIIMAIIAN
C1a0BIX 3NEKTPONUTOB. CBSI3b KOHCTAHTHI U CTEIICHU

MPOMBINUICHHOCTH (OMBUICHUH KHUPOB,
MOJTydeHNe THAPOIUZHOTO CITUPTA).
OKHCITUTEIHLHO-BOCCTAHOBUTEIIHHBIC
peakiuu. Koppo3us MeTaioB u ee BUJIbI
(XuMHYecKast M AJICKTPOXUMHUIECKAs).
Croco0BI 3aITUTEI OT KOPPO3UHU. DIEKTPOTH3
pacTBOpoOB U pacmiaBoB. [IpakTuyeckoe
MPUMEHEHUE JICKTPOJIN3A.
[Ipaxtrueckas padora Ne2 — CKOpoCTh
XUMHAUYECKOHN peakunu. XUMUYECKOE
paBHOBECHE.

[IpaxTrueckas padora Ne3 — Pemrenne
SKCIIEPUMEHTATBHBIX 3a7ad 110 TeMe
«'moponus»




Jqucconuanuu. 3akoH pasBenenus OctBanbaa. PaBHoBecue
MEK/Ty HACBHIIIIEHHBIM PACTBOPOM U OCAIKOM.
[IpousBeneHue pacTBOPUMOCTH

lanpBaHM4Yeckuii AIeMEHT (Ha MPUMEPE dIIEMEHTA
Jauanast). XuMU4decKre NCTOYHUKY TOKA: TaThBaHUICCKUE
AJIEMEHTBI, aKKYMYJISITOPHI ¥ TOTUTUBHBIE DJIEMEHTHI.
®dopma 3anvicu XUMUYECKOT0 UCTOYHHKA TOKA.
CraHgapTHBIA BOIOPOIHBIN A1eKTpo 1. CTaHIapTHBIH
3JIEKTPOJHBIN MOTeHIMa cucTeMbl. [ToHsATHE O
JNEKTPOABIKYIIECH CUJIC PEaKIUK. DICKTPOXUMUICCKHIA
PsiA HanpsbKEHUH (aKTUBHOCTH) MeTauioB. Hampasnenue
OKHCITUTEIIFHO-BOCCTAHOBUTEILHBIX PEAKITHH. DICKTPOIN3
BOJHBIX PACTBOPOB JICKTPOJIUTOB. 3aKOHBI DJICKTPOJIH3A
Pemienue 3a/1a4 v BHIMOJIHEHUE YIPAXKHCHHUIH,
MTO3BOJISONINX CUCTEMAaTU3UPOBATh M 0000IINTH
MoJTydeHHbIE 3HAHUS 10 TeMe « T eopeTuieckre OCHOBBI
XUMHUN»

Xumnyeckas Texnosaorust (19 uac)

OCHOBHBIE IPUHIIAITE XUMHUYECKOH TexHonornn. Oomrue
MPEACTABICHUS O MPOMBIIIICHHBIX CIIOCO0aX MOTydeHHS
XUMHYECKHX BEILECTB

[Ipon3BoACTBO CepHOM KHCIOTHI KOHTAKTHBIM CIIOCOOOM.
XumuzMm mporecca. Celpbe A7 MPOU3BOJICTBA CEPHON
KHCIOTHL. TexHomoruveckas cxema mpolecca, Iporeccsl U
anmnapatsl. JlemoHcTpanuu. Celpbe AJs MPOU3BOICTBA
CEpHOM KHUCJIOTHI.

IIpousBoacTBO amMmmuaka. Xumu3sm npouecca. OnpeneneHne
ONTHMAJIBHBIX YCIOBHUI MPpOBeAeHUs peakiuu. [IpuHImn
LHUPKYJSLVY U €70 peaIn3alis B TEXHOJIOTHYECKON CXeMe
Merannyprud. Yepnas meramutyprus. [Ipon3zBosicTBo
yyryHa. JJoMeHHBIH mporiecc (ChIphbe, YCTPOMCTBO
JOMEHHOM Ie4r, XUMHU3M npouecca). JlemoHcTpanuy.
XKenesnas pyna

IIpon3BOACTBO CTaMM B KUCIOPOIHOM KOHBEPTEPE U B
anekTponeyax. [Ipon3BoaCTBO cTay B MapTEHOBCKOU
neud. [IpsaMoit MeTox moTydeHusl xKene3a U3 pyasl.
Hemoncrparun. O6pasiibl CIiaBoB

[IpombluuieHHast oprannyeckas xumus. OCHOBHOM U
TOHKMI opranndeckuid cunte3. Hanbonee
KpPYTTHOTOHHA)KHBIE TTPOM3BOJCTBA OPTraHMIECKUX
coenuHenuil. [IpousBoacTBo Meranouna. [lonyuenue
YKCYCHOHM KHCIIOTHI ¥ hopMalibAeruia U3 METaHoIa.
ITommydenue amerata nemtono3sl. CeIpbe 17
OpPraHMYECKOM MPOMBIIIIEHHOCTH. [Ipo0iiemMa 0TX010B U
NO0OOYHBIX NPOAYKTOB. CHHTE3bI HA OCHOBE CHHTE3-Ta3a
XHUMHYECKOE 3arpsi3HEHNE OKPYKAIOLIEH CpeJibl U ero
MOCIIEACTBUSA. DKOJIOTHA U Ipo0IeMa OXpaHbl
OKpY>Kalolen cpeibl.

Xumus Ha ciay:x0e o0uiecTBY (2 yaca)

Xumust nuiny. JKupsel, OeIKy, yIieBoIbl, BATAMHUHBI,
¢dbepmenTsl. PannonansHoe nuranue. [uiiesbie 100aBKH.
[MumeBsle 100aBKY, X KIACCU(PUKAIUS. 3anpeIICHHbIC U
pa3pelieHHbIe THINEBbie J00aBKkU. OCHOBBI MUIIEBOMH
xumud. JlemoncTpanuu. [Tumiesbie kpacurenu

Xumus B menunune. [lonstue o hapmaneBTHIeCKOn
xuMuH U apmakoaorun. PazpaboTka ekapcTs.

Xumus u ;Ku3Hb (2 yaca)

XnMuueckue ITPOUECCCHI B )KMUBBIX
opraam3Max. buonormdecky akTHBHBIE
BemiecTBa. XUMus 1 310poBbe. [Ipobnemsl,
CBSI3aHHBIE C IPUMEHEHHEM JIEKAPCTBEHHBIX
MpenapaToB. XUMUS B OBCETHEBHON KU3HU.
Moromue n yucTsmue cpeacraa. [pasuna
Oe3omacHoi paboTHI CO CpeCTBaMU OBITOBOM




JlekapcTBEHHBIE CPENICTBA, UX KJIACCH(DUKALIHSL.
[IpotnBoMEKpOOHEIE cpencTBa (Cynb(haHnIaMuTHBIE
npenapaTsl ¥ aHTUOMOTHKH ). AHAIIBI€THUKH (aCTIMPHH,
aHaJIbTMH, apaneTaMol, HAPKOTUIECKUE aHAIBI'€THUKH).
AHTHTMCTaMUHHBIE NTpenaparsl. Bsoxyine cpenctaa.
T'opMoOHBI 1 TOpMOHANTBHEIE TIperiapaThl. ITpobnemsr,
CBSA3aHHBIE C TPUMEHEHUEM JIEKaPCTBEHHBIX MPENapaToB.
BpenHbie TpUBBIYKH U QaKTOPHI, pa3pyIIaloLIne 300POBbE
(130BITOYHOE TIOTpEOIeHNE YKUPHOH THIIHN, KYpeHHE,
yrnoTpebeHne aaKoroist, HAPKOMaHUsI)

Kocmernueckue n mapdromMepHble CpeacTBa

berroBast xumust. [loHsTHE O TOBEPXHOCTHO-AKTUBHBIX
BerecTBax. MoolIye U YUCTAIINE CPEeCTRA.
Ot06enuBatomue cpenctsa. [IpaBuna 6ezomacHoi paboThI ¢
€KHMH, TOPIOYUMH U TOKCUYHBIMH BEIIECTBAMH,
CpelcTBaMH OBITOBOW XMMHU. J{eMOHCTpanuy.
Ot0enuBanue TkaHel. JlabopaTopHsIil OMBIT . 3HAKOMCTBO
C MOIOIIIUMH CpeICTBaMHU

Xumus B ctpoutenbetse. I umic. M3Bects. Llement, 6eToH.
Knen. [TonGop onTUManbHbBIX CTPOUTENBHBIX MAaTEpUAIIOB B
MPaKTUYECKOW AeATeNILHOCTH YeioBeka. JlabopatopHbIit
onsbIT Kien

MunepanbHbIe U opraHmdeckue yaoopenus. Cpenctsa
3alIUThl pacTeHuil. [lecTULUIbI: MHCEKTULIUIBI,
repounuapl U QyHrunuasl. Penennentsl. JemoHcTpanuu.
Konnekuust cpecTB 3alUThl paCTCHUI.

CTeKHO, €ro BUbI. CuimkaTHas MMPOMBIIIJIICHHOCTD.
Kepamuka. TpaauiinoHHbIe U COBPEMEHHbIE KepaMUUECKHe
Mmatepuaibl. CBepXipoBosmas kepamuka. [lonstue o
KepMeTax M MaTepuasiax ¢ BRICOKOH TBEPJOCTHIO.
Hemonctpanuu. Kepamuueckue matepuaisl. [{BeTHBIC
CTeKJIa

xumud, OOIIUe MPUHIUITEI XUMIYECKOH
texHonorun. [IpupoaHbie HICTOYHNKH
XUMUYecKux BemecTs. [lomumepsr.
[Tnactmaccel, BonokHa, kayayku. HoBbie
BEIeCTBA U MaTepPHAIIbl B TEXHUKE.
XUMHUECKOE 3arpsi3HEHUE OKPY KaroLIen
cpensl U ero nmocienacTus. [IpoGiemMsr
0e301acHOro UCTIOIB30BAHMUS BEIIECTB U
XUMHUYECKUX PEaKinil B COBPEMEHHOM
KU3HU. TOKCUYHBIE, TOPIOYUE U
B3PBIBOOMACHBIC BEIIECTRA.

XuMmusi B COBpeMeHHO# Hayke (2 yaca)

Ocob6enHoct coBpeMeHHOU HaykH. [Ipodeccus xumuka.
Uctounnku xumudeckoit napopmanuu. [lonck
XUMHYECKOH HHPOpPMAaLUK 10 Ha3BaHUSM,
uaeHTruduKaTopam, CTpyKTypHbIM hopmyrnam. Pabora ¢
0a3amu nanHbIX. JJemoHcTpanuu. Ilpumepsr paboTsl ¢
XUMHAYECKUMH 0a3aMH JaHHBIX.

TemaTtnueckoe MmIaHUPOBaHUE Kypca

«Xumus. YriayOneHHbIH ypoBeHb U 6a3a 10 kimace»

Tema KomnuectBo | Kontponen | [Ipaktuueck | KosmuuectB | KoHTponsH

4acoB ble paboThl | Ue paboThI 0 4acoB bI€ pabOTHI




(yrnyonénn | (yrmyonéun | (yrmybnéuno | (6aza) (6a3a)
0) 0) )
1 | OcuHoBHbie nmousaTus | 20 1 10 1
OpraHUYeCKOu
XUMHH
2 | YriueBogopoasl 36 1 2 18 1
3 | Kucnopoaconepxam | 22 1 4 12 1
W€ OpraHuYeCKue
COCTMHEHUS
4 | Azotu 9 4
cepocojieprKalue
OpraHHYecKue
COETUHEHHUSI.
5 | buonoruuecku 17 1 2 8 1
AKTHUBHBIC BEIIECTBA
6 | BeicokomonekyssipH | 8 1 2 4
BIC COCTUHEHUS
7 | IloBTOpEHHE M 24 1 12
yrayOieHue 3HaHUM
Bcero 136 6 10 68 4
Tematuueckoe maaHUpPOBaHUE Kypca
«Xumud. YrinyOneHHbIl ypoBeHb U 6a3a 11 xmace»
Ne | Tema KomnuectBo | KontposbHsl | [Ipaktnuecku | Kosmmuects | KoHTposbHBI
4acoB € padoThI € padoThI 0 4acoB € padoThI
(yrmy6nénno | (yrmyonénno | (yrimyOn€HHO) (6aza) (6a3a)
) )
1 | Ctpoenue 6 1
aToMa u
MIEPUOINYECKU I
3akoH /I. .
Menneneena
2 | OcHOBBI
HEOPTaHNIECKO
W XUMUU
3 | Hemeramibt 41 1 4 17 1
4 | O6mue 3
CBOMCTBA
METaJJIOB




Meramibl
[JIaBHBIX

MOATPYIIIL

12

MeTtamibl
MOOOYHBIX

MOArPYII

21

Ctpoenue
BELIECTBA

14

20

Teopernueckoe
onucaHue
XUMHYECKHUX
peakuuii

21

20

XuMuueckas
TEXHOJIOTUSI

Xumud B
IIOBCETHEBHOU
KU3HUA

XuUMHUS Ha
ciyx0e
o01IeCcTBY

Xumud B
COBPEMEHHOM

HayKe

Bcero

136

10

68
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