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muann YMK B. B. Jlynuna, | O.C.I'abpuensna qns 10-11 | VMK B. B. Jlynuna, Xumus O.C.I'abpuensiaa aist 10-11 kitaccos
Xumus yriryOneHHbIN KJIaCCOB yriay6neHHslii yposens10 -11 00111€00pa30BaTENbHBIX YUPEKACHUH
ypoBeHb10 -11 knacchl, 00611e006pa3oBaTeNbHBIX xmaccst, M:JIpoda 2017 (6a3oBblii yposens)/ O.C. I'abpuenss —
M:Ipoda 2017 yapexaeHni (6a30BbIi 4-e uzn., crepeotni. — M.: [Ipoda,
yposens)/ O.C. I'abpuensn 2017
— 4-e 3., CTEpEOTHIL. —
M.: [Ipoda, 2017
YueOHukn Epemun B. B., Kyzemenko | I'abpuensa O.C. Xumus. Epemun B. B., Kyssmenko H. E., | I'adpuensn O.C. Xumust. 11 k.

H. E., Ipo3znos A. A,
Jlynun B. B. Xumusi.
VYranyOnensslii yposeHs. 11
knacc; M:/Ipoda 2019

10 k7. ba3oBblil ypoBeHb. —
M.: Jlpoda, 2018

Tepenun B. U., Ipoznos A. A.,
Jlynun B. B. Xumwus.
YrmyOnennslit ypoBens. 11 kiacc;
M:Ipoda 2019

bazoserit yposens. — M.: Ipoda, 2016.




Pa6ouas nporpamma o xumuu 10—11 ximaccos cocrapiena B coorserctBuu ¢ PI'OC COO, Ha ocHoBe aBTopckoii mporpammbl O.C.I"abpuensna s 10-11 knaccor
o01Ieo0pazoBaTeNnbHBIX yapexkaeHuil (0a3osolit yposeHs)/ O.C. ['abpuensa — 4-e uzn., crepeotun. — M.: Jlpoda, 2017 u paboueit nporpammsl k muann Y MK B. B.
Jlynnna, Xumus yrimyonerasiit ypoens10 -11 kimaccesr, M:/Ipoda 2017. IIporpamma no xumun 10 xiacca sSBIS€TCS CHHXPOHU3UPOBAHHON TS PA3IAIHBIX
npodueit 00yuenus, moaromy tema «IloBTopeHue U yriayolieHHe 3HAaHUI TIepecTaBICHa U MPOXOIUT MOCIE U3YUCHUSI OPraHMICCKON XHUMUH.

IInanupyemble pe3yJibTaThl 00y4eHHs

denepanbHbIN TOCYIapCTBEHHBINH 00Pa30BaTEIBHBIN CTAaHAAPT CPEIHETO O0INEro 00pa3oBaHus YCTaHABIUBACT CICAYIONINE TPEOOBaHHS K Pe3yIbTaTaM OCBOCHUS
00yJaroIIMMICS OCHOBHOW 00pa30BaTEIbHOMN MPOTPAMMBI:

* K MeTanpeIMeTHbIM pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHOM NPOrpaMMBl: 1) yMEHHE CaMOCTOSATENFHO OMPEACIISATh UETU AeSTeIbHOCTH ’
COCTaBJIATH IJIAHBI IEATEIBHOCTH; CAMOCTOSITENIFHO OCYIECTBIISTh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH IEATEIBHOCTD; HCIIOIB30BaTh BCE BOZMOYKHBIE PECYPCHI IS
JOCTHKCHHUS TIOCTABJICHHBIX LIEJEH U pealn3aluy IUIaHOB JACSITENbHOCTH; BEIOUPATh YCIICIIHbIE CTPATEMH B PA3IMYHBIX CUTYalUsIX; 2) YMEHUE IPOAYKTUBHO
o0IaThCs U B3aMMOJIEHCTBOBATh

B IIPOLIECCE COBMECTHOM AEATENILHOCTH, YUUTHIBATh MO3UIMU APYTUX YYACTHUKOB JAESTEIBHOCTH, 3G (GEKTUBHO pa3pelaTh KOHQIIUKTH; 3) BIajeHUe HaBbIKaMU
M03HABATENbHOH, YUeOHO-HCCIIEI0BATENbCKON U MPOEKTHOM NESTEIbHOCTH, HABBIKAMH Pa3peLIeHus IPo0IeM; CIOCOOHOCTh U TOTOBHOCTbD K CAMOCTOSITEIEHOMY
MOKCKY METOOB PEIICHHsI MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3InYHbIX METOJOB IO3HAHUS; 4) TOTOBHOCTD U CIIOCOOHOCTh K CAMOCTOSTENIbHON
nHGOPMALMOHHO-TI03HABATEIbHON AEATEIILHOCTH, BIaJCHUE HABBIKAMU

MOJTy4eHus] Heo0X0ANMON HH(OpMAIMK U3 CIOBapel pa3HbIX THUIIOB, yMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POPMALUH, KPUTUYECKU OLEHUBATh U
WHTEPIPETUPOBATh HHPOPMALHIO, TOTYYaeMYI0 U3 Pa3IMYHBIX HICTOUYHUKOB; 5) YMEHHE HCIIOIb30BATh CPEJICTBA HHPOPMAIMOHHBIX 1 KOMMYHHKALIMOHHBIX
texHomnorui (nanee — UKT) B pemieHn KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aMOHHBIX 33/1a4 ¢ COOJII0AeHUEM TPpeOOBaHUN 3PrOHOMHKH, TEXHUKH
0e3011acHOCTH, THTHEHBI, pecypcocOepekeH s, MPaBOBBIX U STHYECKUX HOPM, HOPM MH(POPMAIIMOHHON 0€30MacHOCTH; 6) YMEHHE ONpEAeTITh Ha3HAUCHHE H
(YHKIINY pa3InYHbIX COIMATBHBIX HHCTHTYTOB; 7) YMEHHE CAaMOCTOSTEIBHO OIICHUBATH M IPHHUMATD PEUICHHsI, ONIPEIEIISIONINE CTPATETHIO TIOBEICHUS, C YIETOM
IpaX/TaHCKUX M HPaBCTBEHHBIX IIEHHOCTEH; §) Bia/ieHHe S3bIKOBBIMH CPEICTBAMH — YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS, HCIIOIb30BaTh
aJIeKBaTHBIC SI3BIKOBBIE CPEJICTBA; 9) BlaJieHNe HABBIKAMU MTO3HABATENFHON pedIIeKCHH KaK 0CO3HAHUS COBEPIIAEMBIX JICHCTBHI U MBICIMTEIBHBIX TPOILIECCOB, UX
pE3yIBTAaTOB U OCHOBAHWM, TPaHMIl CBOETO 3HAHMA U HE3HAHHUS, HOBBIX TO3HABATENBHBIX 3a/1a4 U CPEJCTB UX JOCTHKEHHUS,

* K JIHYHOCTHBIM Pe3yJIbTATaM 0CBOEHHUsI OCHOBHOW 00pa30BaTeIbHON NporpaMmel: 1) BoCIUTaHHE POCCUIICKOH IrpakIaHCKON HICHTUYHOCTH, HATPHOTH3MA,
YBa)KE€HUS K CBOEMY HapoJy, 4yBCTBO OTBETCTBEHHOCTH Iiepes PoauHoil, ropaocty 3a cBoi Kpail, cBOr0 PosiyHy, POIIIOE U HACTOSIIEE MHOIOHALIMOHAIBHOTO
Haposa Poccun, yBakeHHe K TOCYIapCTBEHHBIM CUMBOJIaM (repO, duiar, TuMH); 2) popMupoBaHUe rpakIaHCKOH MO3UIIMH KaK aKTHBHOTO U OTBETCTBEHHOTO YJICHA
POCCHICKOT0 00IIeCcTBa, OCO3HAIONIET0 CBOM KOHCTUTYIIMOHHBIE IIPaBa U 003aHHOCTH, YBaKAIOIIETO 3aKOH U NPABOIOPSIIOK, 00JI1aJal0Iero YyBCTBOM
COOCTBEHHOT'O JIOCTOMHCTBA, OCO3HAHHO MPHHUMAIOIIETO TPAIUIIMOHHBIE HAIIMOHAIBHbIE U OOIIEYEI0BEYECKIE T'YMaHUCTHYECKHE U JIEMOKPATHUECKHE IIEHHOCTH;
3) rOTOBHOCTS K citykeHuto OTedecTBy, ero 3ammure; 4) choOpMUPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU



OOIIIECTBEHHON TPAKTHKK, OCHOBAHHOT'O Ha JINAJNOTE KYJBTYP, & TAKIKE PA3IMIHBIX (JOPM OOIIECTBEHHOT'O CO3HAHMUS, OCO3HAHKE CBOETO MECTA B TIOJIHUKYJIETYPHOM
Mupe; 5) ¢hOpMHUPOBAHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCIIMTAHHUS B COOTBETCTBUH C OOIICUETIOBEYCCKIMMH LICHHOCTAMH M HcalaMH IPaXKIaHCKOro 00IIeCTBa;
TOTOBHOCTB M CIIOCOOHOCTE

K CaMOCTOSITETIbHO, TBOPYECKON M OTBETCTBEHHOH NIESITENBHOCTH; 6) TOJEPAHTHOE CO3HAHKE U MTOBEJCHHUE B IMTOIUKYIHTYPHOM MHpPE, TOTOBHOCTh U CIIOCOOHOCTh
BECTH JMAJIOT C IPYTUMH JFOJbMH, JOCTHTaTh B HEM B3aMMOTIOHMMAHUSI, HAXOUTh OOIINE I U COTPYAHUYATH IS UX JOCTHKCHUS; 7) HABBIKH COTPYIHUYCCTBA
CO CBEpCTHUKAMH, JETHMH MIIAJIIIIETO BO3PACTA, B3POCILIMU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOH, YUeOHO-UCCIIEIOBATENBCKOM, IPOCKTHOM U IPYTUX BUIAX
NesITeTbHOCTH; 8) HpaBCTBEHHOE CO3HAHWE U TMOBEICHNE Ha OCHOBE YCBOEHHS OOIIEYeTIOBEUECKUX [IEHHOCTEH;9) TOTOBHOCTD M CIIOCOOHOCTH K 00pPa30BaHHUIO, B TOM
YuClie CaMOO0Pa30BaHUIO, Ha MIPOTSKCHUH BCEH JKU3HU; CO3HATEIHHOE OTHOIICHHE K HEMTPEPHIBHOMY 00Pa30BaHUIO KaK YCIIOBHUIO YCIICIIHOM MpodeccrnoHanbHOM U
o0IIecTBeHHOH AesaTenbHOCTH; 10) acTeTHYecKoe OTHOIIEHHE K MHUPY, BKIIIOUYas SCTETUKY ObITa, HAYYHOTO M TEXHUUECKOTO TBOPUYECTBA, CIIOPTa, OOLIECTBEH HBIX
oTHOIIEHUH; 11) mpUHATHE U peau3alus IICHHOCTEH 3J0POBOT0 U 0€30IacCHOT0 00pasa KHU3HH, MOTPEOHOCTH B (PU3UYCCKOM CaMOCOBEPIIICHCTBOBAHUY, 3aHITUIX
CHIOPTUBHO-03/I0POBUTEIIHLHOM JESITEIBHOCTHIO, HENPUATHE BPEAHBIX PUBBIYCK: KYpEHHS, YIOTPEOIECHHS AIKOT0JIsl, HAPKOTHKOB; 12) OepeskHOe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHONICHUE K (PU3NUIECKOMY M TICHXOJOTHIECKOMY 3I0POBBIO, KAK COOCTBEHHOMY, TaK U IPYTUX JIFOJICH, yMEHHE OKa3bIBaTh MEPBYIO MOMOIIb; 13)
OCO3HAHHBIN BBIOOp OyayIIeH Mpodeccuu U BO3MOXKHOCTEH peann3anui COOCTBECHHBIX XKH3HEHHBIX TUIAHOB; OTHOIICHUE K MPOGECCHOHATLHON ICATEILHOCTH KaK
BO3MOXHOCTH YYaCTHSI B PEIICHUU JTHYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBECHHBIX, OOIICHAIIMOHATBHBIX TpobiieM; 14) chopMUPOBAHHOCTH SKOIOTHYECKOTO
MBIIUICHHS, TTOHUMAHHSI BIUSHUS COIIMATBHO-9)KOHOMUYIECKHX MPOIIECCOB HA COCTOSIHUE MPUPOTHOMN U COIUATBHOM Cpe/ibl; MPUOOPETEHUE OMbITa
9KOJIOTOHAIPABJICHHOH JIEATEILHOCTH; 15) OTBETCTBEHHOE OTHOIIICHUE K CO3/JAHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHUS IICHHOCTEH CEMEIHOMN KU3HH;

* K IPeAMETHBIM Pe3yJIbTATaM OCBOCHUSI OCHOBHOM 00pa30BaTeNbHOM POrpaMMbl, OTHOCSIIUMCS K y4eOHOMY MPEAMETY «XUMHSD»:

— Ha 0a30B0oM ypoBHe: 1) chOpMHUPOBAaHHOCTH NPEACTaBICHUH O MECTE XUMHUH B COBPEMEHHOM HAyYHOM KapTHHE MUPA; IOHUMaHUE POJIA XUMHUH

B ()OPMHUPOBAaHUH KPYro3opa u (yHKIHMOHAIBHOW IPAMOTHOCTH YeJIOBEKA AJISl pEICHHS NPAKTHUECKUX 3a/1a4; 2) BIaJCHUE OCHOBOIIOJIAraloliuMi XUMUYECKUMHU
MOHATHSIMHU, TEOPHSIMHU, 3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHUE XMMUYECKOH TEPMUHOJIOTHEN M CUMBOJIMKOH; 3) BIaJeHHE OCHOBHBIMHU
METOAAaMHU HayYHOT'O IIO3HaHMUs, HCIIOIb3YEMBIMHU B XMMUH: HAOJIOACHUE, OITMCAHNE, N3MEPEHHE, SKCIIEPUMEHT; yMEHHE 00padaThiBaTh, O0BSICHATh Pe3yIbTaThl
MPOBEICHHBIX OIBITOB U JIEJIATh BBHIBOJIBI; TOTOBHOCTH M CIIOCOOHOCTH MTPUMEHSTH METOJIbI TO3HAHUS ITPU PEIICHUH MPAKTUYECKUX 3a1a4; 4) chOPMHPOBAHHOCTD
YMEHHUS JIaBaTh KOJIMYECTBEHHBIC OLIEHKH U TIPOBOJIUTH PAcUEThl [0 XUMUYECKUM (DOpMYJIaM U YpaBHEHUSIM; 5) Bla/ieHHE PaBUIIaMH TEXHUKH 0€30MMacHOCTH PH
WCTIOJIb30BaHIH XUMHYECKUX BEIIECTB;

6) copMUpOBaHHOCTH COOCTBEHHOM TIO3UIMH IO OTHOIICHUIO K XUMHUYECKOH HH(POPMAIINH, MOTy4aeMON 13 pa3HbIX UCTOYHUKOB;

— Ha YriIy0JIeHHOM ypoBHe: 1) chhopMUPOBAaHHOCTh CHCTEMBI 3HAHUH 00 OOIUX XUMHUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHsIX; 2) CPOPMUPOBAHHOCTH
YMEHUH UCCIIeI0BATh CBONCTBA HEOPTAaHUIECKUX U OPTaHUIECKUX BEIIECTB, OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHNUS XUMHUIECKUX PEAKITHA, TPOTHO3UPOBATH
BO3MOYKHOCTH MIX OCYIIIECTBIICHHSI; 3) BIaICHUE YMEHUSMH BBIIBUTATh THIIOTE36I HA OCHOBE 3HAHHM O COCTaBE, CTPOCHUU BEIIECTBA M OCHOBHBIX XUMHUYIECKUX
3aKOHaX, MPOBEPSITh UX IKCIIEPUMEHTAIBHO, GOPMYIIHPYs 1Ie)Ib UCCIIC0BaHNUs; 4) BIaIcCHUE METOIaMH CAMOCTOSTEIILHOTO IIJIAHUPOBAHUS

U TIPOBEICHUS XUMUYECKUX IKCIIEPUMEHTOB C COOJIIOICHIEM TPaBIi1 0€3011aCHOM pa0OThI C BEIIECTBAMH M J1a00paTOPHBIM 000py10BaHUEM; CHOPMUPOBAHHOCTh
YMEHUH ONHMCaHNS, aHAJIH3a U OIEHKH JOCTOBEPHOCTH MOIYYEHHOI'0 pe3ylibTara; 5) chopMHUPOBAHHOCTh YMEHUI MTPOTHO3UPOBATH, aHAITM3UPOBAThH M OIICHUBAT C
TTO3UIIAN YKOJIOTHIECKON 0€301TaCHOCTH ITOCIEICTBYSI OBITOBON M IIPOMU3BOJICTBEHHON JESITEILHOCTH YEJIOBEKA, CBA3AHHON C TIEpepadOTKON BEIECTB.



IInanmpyemble pe3yJbTaThl OCBOCHHUsI y4eOHOIo nMpeaMeTa «XMMHD» HA YIJIy0JeHHOM YPOBHE CpeJdHero o4iero od0pa3oBaHusi
1.1. IInanupyemMble TUYHOCTHBIE PE3yIbTaThl OCBOCHHUS YIEOHOIO IpeIMeTa « X UMHA» Ha YIIyOJIEHHOM YPOBHE

[TnaHupyeMbIMU TMYHOCTHBIMY PE3YJIbTaTaAMU B paMKax OCBOCHHS y4eOHOTO IpeIMeTa «XUMUs» Ha YIITyOJIEHHOM YpOBHE SBISIOTCS: 1) B cepe OTHOIICHUIA
oOyJarommxcs K cebe, K CBOeMy 3I0pOBBIO, K TIO3HAHUIO Ce0sl: — MPHUHATHE U peaTn3alliio IIEHHOCTEH 3I0pOBOT0 U 6€30MacHOro 00pasa KU3HHU, OepexHoe,
OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIIICHHE K COOCTBEHHOMY (PH3MUECKOMY U IICUXOJIOTUIECKOMY 3JI0POBBIO; — HEMPUATHE BPESIHBIX PUBBIYCK: KYPEHHUS,
YIOTPEOJICHHUS AJIKOTOJIsl, HAPKOTUKOB; 2) B chepe OTHOLICHUH 00YyJaIONUXCs K OKPYKAIOIIEMY MUPY, K )KUBOU MPUPOJIE, XYA0KECTBEHHOM KYIbType: —
MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH, 3HAYMMOCTh HayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BIIaJECHHUE
JOCTOBEPHOI HH(pOpMAaIHeH 0 mepeIOBbIX JTOCTHKEHHUSIX H OTKPBITHSIX MAPOBOM U OTEUECTBEHHOH HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE
MUpa 1 00IIeCTBa; — TOTOBHOCTD U CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAaMOOOPA30BAHUIO, HA MPOTSHKEHUH BCEH KHU3HM; COHATEILHOE OTHOILICHHE K
HETNPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEITHON NMPO(EeCCHOHATBHOM U 00IIECTBEHHON IEATEILHOCTH; — DKOJIOTHUECKAs KYJIbTYpa, 0eperHOE OTHOIICHHE K
POIHOM 3emIie, TPUPOIHBIM OoraTcTBaM Poccru v Mupa, MOHUMaHUE BIUSHHS CONUATTLHO-YKOHOMHUYECKHX MPOIECCOB HA COCTOSHUE MPUPOTHON M CONUATLHON
Cpe/ibl, OTBETCTBEHHOCTH 32 COCTOSHHE MPUPOIHBIX PECYPCOB, YMEHHUN M HABBIKOB PAa3yMHOTO TIPUPOJIOTIONL30BAHUS, HETEPIIMMOTO OTHOIICHUS K JICHCTBUSM,

MIPUHOCSIIIAM BpeJl IKOJIOTUH; IPUOOPETEHUE OMBITa IKOJIOT0- HAIIPABICHHOW JAesTeThHOCTH; 3) B cpepe OTHOIIeHHH 00yJaronmxcs K TPyLy, B cepe ComraabHO-
KOHOMHYECKUX OTHOILECHHUIT: — OCO3HAHHBIH BBIOOP OyayIei npodeccuu Kak myTh ¥ CIIOCO0 pear3aiuy COOCTBEHHBIX )KU3HEHHBIX IUTAHOB; — IFOTOBHOCTh
00y4aroImuxcst K TpYA0BOH MPpodecCHOHANBHOI IeITeIbHOCTH KaK K BO3MO)KHOCTH YYaCTHS B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX,
OOIIEHAIIMOHAIBHBIX TPO0OJIEM; — MOTPEOHOCT TPYIUTHCS, YBAKEHHE K TPYILy H JIOJSM TPy, TPYAOBBIM JOCTIKEHUSM, T00POCOBECTHOE, OTBETCTBEHHOE U
TBOPUYCCKOC OTHOUICHUE K pa3HbIM BHUaM pr,HOBOﬁ JACATCIBbHOCTU.

1.2. Ilnanupyemble MeTanpeIMETHbIE PE3YJIbTaThl OCBOCHHS YIEOHOT 0 IpeIMeTa « XUMH» Ha YIriayOJeHHOM ypoBHe llnmaHupyemble MeTanpeIMeTHbIE Pe3yIbTaThl
B PaMKax OCBOCHHMS y4eOHOro npeamera « XUMHsI» Ha YIIyOJIeHHOM ypOBHE IPECTaBIECHbl TPeMs I'PYyIaMy YHUBEpCcaIbHbIX yueOHbIX aericteuil (YY ). 1.
PerynstiuBHbIC yHUBEpCaNbHbIC YIeOHbBIE JEHCTBUS BBITYCKHUK HAYYUTCS: — CaMOCTOSITENILHO ONPECISATh [eld, CTABUTh 1 (DOPMYITHPOBATh COOCTBEHHBIE 3a/1a4H
B 00pa30BaTeIbHON JACATEIILHOCTH U )KU3HEHHBIX CUTYAIHSIX; — OIIEHUBATH PECYPCHI, B TOM YHCIIe BpeMs U Ipyrue HeMaTepHaibHbIe pecypchl, HEOOXOIMMBbIE IS
JOCTH)KEHHUS TIOCTABJICHHOI paHee [EIH; — COMOCTABIISATH MMEIOIIHECS BO3MOXHOCTH M HEOOXOAMMBIE JIUTSI TOCTHIKEHUS eI PECYPChI; — OPraHU30BHIBATH

3¢ PEKTHBHBIN TIOUCK PECYPCOB, HEOOXOUMBIX JIJIsl TOCTYIKEHHS TIOCTABIICHHOM 1eJTH; — OTPEJIEIISATh HECKOIBKO MYTeH JOCTHKESHHUS TIOCTABJICHHOM TIeITH; —
BBIOMPATh ONTUMAIIBHBIN My Th JOCTHKEHUS LIEIH C yu4eToM 3()(HEKTUBHOCTH PACXOIOBAHUS PECYPCOB U OCHOBBIBASCH HA COOOPAXKEHUAX ITUKU 1 MOPAIIU; —
33J1aBaTh MapaMeTPhl U KPUTEPHUH, IO KOTOPBIM MOYHO ONPEAETUTH, YTO LIEIb JOCTUTHYTa; — CONOCTAaBJIATh MOJyUYEHHBIN pe3yNbTaT AeATENbHOCTH

C IMOCTABJICHHOM 3apaHEC LECIIbIO,

— OLIEHUBATH TOCIIE/ICTBUS JJOCTIKEHHS TIOCTABIICHHOW TIETTH B JICSITENbHOCTH, COOCTBEHHOH JKU3HU U J)KU3HU OKpYKaromux nrojei. 2. [losHaBaTenbHbIe
YHHBEpcaJbHbIe yueOHbIe IeHCTBUSI BHIMYCKHUK HAYUUTCS: — KPUTHUYECKH OIIEHUBATh M MHTEPIPETHPOBATh MHPOPMAITUIO C Pa3HBIX MO3UIINN; — Paclio3HaBaTh U



(mKCcHpOBaTH MPOTHBOPEYHS B HH(POPMAIIMOHHBIX HCTOYHUKAX; — HMCIIONB30BaTh PA3INYHBIE MOIEITHFHO-CXEMATHIECKHE CPEACTBA IS TIPEICTABICHUS
BEISIBJICHHBIX B MH(POPMAIIMOHHBIX NCTOYHUKAX MPOTHBOPEUNH; — OCYIIECTBIIATH Pa3BepHYThIH WH(OPMAITMOHHBIA MTOUCK

Y CTABUTH Ha €r0 OCHOBE HOBBIE (yueOHBIC 1 MTO3HABATENBHBIC) 3a7a4l; — MCKATh U HAXOJUTHh 0000IEHHBIE CIIOCOOBI pelIeH s 3a]a4; — MPUBOIUTH KPUTUIECCKHE
apryMEeHTHI KaK B OTHOIIIEHWH COOCTBEHHOTO CY)KJIEHUS, TaK U B OTHOIIEHUH JEHCTBUIA U CYKIEHUH IPYroro; — aHAJIW3UPOBATh M MPE00Pa30BhIBATh MPOOIEMHO-
MIPOTUBOPEYHBHIE CUTYAIlNN; — BBIXOJIUTH 32 paMKH Y4eOHOTO IpeIMeTa M OCYIIECTBIISATH IIeJIeHAPABICHHBIA TOUCK BOZMOKHOCTH IIIMPOKOTO TIEPEHOCA CPECTB H
CHI0CO00B IEHCTBUS; — BBICTPAaWBaTh MHINBUIYAIBHYIO 00pPa30BaTEIbHYIO TPAEKTOPHIO, YIUTHIBAS OTPaHUIEHHUS CO CTOPOHBI IPYTUX YIACTHUKOB M PECYPCHEIE
OTPaHUYECHHS;, — MEHITH U yJIePKUBATh pPa3HbIe MO3UINH B TO3HABATEIFHON AESITeTFHOCTH (OBITh YICHHKOM U YUHTEIeM; (popMyrpoBaTh 00pa3oBaTEIbHBIN
3aIpoC U BBIMOJHSTH KOHCYIbTaTUBHBIE (DYHKIIMU CAMOCTOSTENLHO; CTABUTH MPOOJIeMy U paboTaTh HaJl €e pelIeHueM; YIPaBIsITh COBMECTHOW NO3HABATEILHOM
JeSITENBHOCTBIO ¥ MOJUUHATHCS). 3. KOMMyHHKaTHBHBIE YHUBEPCAIbHBIE YUeOHbIC JCHCTBHS BBIMMYCKHUK HAYYHUTCS: — OCYIIECTBISTH AETIOBYI0 KOMMYHHKAIIHIO,
KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMH (KaK BHYTpH 00pa3oBaTeIbHOM OpraHu3alyy, TaK U 3a ee MpejesiaMu); — IIPH OCYIECTBICHUH I'PYIOBOI paboThI
OBITH KaKk PyKO- BOJHTENEM, TaK ¥ WICHOM MPOEKTHONH KOMaH/Ibl B Pa3HBIX POJISX (T€HEPATOPOM HJCH, KPUTUKOM, HCIIOJTHUATENEM, IPE3EHTYIOINM H T. 1.); —
Pa3BepHYTO, JJOTHYHO U TOYHO H3JIaraTh CBOIO TOUKY 3PEHHS C NCMOIB30BAaHNEM aJeKBATHBIX (YCTHBIX M MMICEMEHHBIX ) S3BIKOBBIX CPENICTB;

— pacno3HaBaTh KOHPIUKTOTEHHBIE CUTYAIlH U MPEI0TBPaIIaTh KOHGIUKTHI IO MX aKTHBHOW (ha3bl; — KOOPAUHUPOBATH U BHIMOIHATH Pa0OTy B YCIOBHSIX
BUPTYaJbHOTO B3aMMOJICHCTBUS (WM COUETaHHS PEATbHOTO M BUPTYalbHOT'O); — COTJIaCOBBIBATh MO3HUILIUH WICHOB KOMaH/IbI B IpoIiecce padoThl Hal OOIIIM
MPOAYKTOM/pPEIIEHUEM; — MPEJICTABIATH IyOJINYHO PE3yNbTaThl MHANBUIYAIbHON

Y TPYNIIOBOH ESTEILHOCTH, KaK Mepe]] 3HAKOMOH, TaK 1 Mepe HE3HAKOMOW ayAUTOpHel; — MoJA0UpaTh MapTHEPOB IS AJI0BOM KOMMYHUKAIIUH, UCXOIS U3
CO000pakeHUH pe3yNbTaTUBHOCTH B3aUMOJIEHCTBUS, a HE IMYHBIX CUMIATHN; — BOCIIPUHUMATH KPUTHYECKHE 3aMEUaHHsI KaK pecypc COOCTBEHHOTO pa3BUTHS; —
TOYHO M eMKO (hOpMYJIMPOBATh KaK KPUTHUYECKHE, TaK U 000pHUTEIIbHBIC 3aMEUYaHusl B a[jpec IpYrux JIOJeH B paMKax AeJI0BOM U 00pa3oBaTebHON KOMMYHHUKAIINY,
n30erasi Ip1 TOM JIMYHOCTHBIX OLEHOYHBIX CY>KICHUH.

1.3. HJ'IaHI/IpyeMbIe NpPpEeAMETHBIC PE3YJIbTATHI 0CBOCHUSL yqeﬁnoro npeamera «XuMHS» HA yl"J'[yﬁJ'leHHOM YpPOBHE

B pesynbrare uzydeHus: yaueOHOTO npenmeTa « XMMHsD» Ha YPOBHE CpEAHEro 001ero o0pa3oBaHus BBITYCKHUK Ha yriTyOJI€HHOM YPOBHE HAYYHTCS: — PAcKpBIBAThH
Ha MPUMEpPax POJb XUMHUU B (HOPMUPOBAHUH COBPEMEHHON HayYHOH KapTHHBI MUpPa M B IPAKTUYECKOW AEATEILHOCTH YeI0BEKa, B3aHMOCBS3b MEXK/y XUMHUEH U
JPYTMMU €CTECTBEHHBIMHM HayKaMH; — COIIOCTABIISITh HCTOPUYECKUE BEXH PA3BUTHS XUMUU

C UCTOPUYECKUMU NIEPUOIAMH PA3BUTUS TPOMBIILJIEHHOCTH U HAYKH JIJIS MIPOBEJICHUS aHAJIM3a COCTOAHUS, ITyTeW pa3BUTHS HAYKU U TEXHOJIOTHUNA; —
aHaJIM3UPOBATh COCTaB, CTPOEHUE U CBOMCTBA BEILIECTB, MPUMEHSA MMOJ0KEHUSI OCHOBHBIX XUMUYECKUX TEOPHUI: XUMUUYECKOTO CTPOCHUSI OPraHUUYECKUX COETMHEHUHN
A. M. bytnepoBa, CTpOCHHS aTOMa, XUMAYECKOHN CBSI3H, MIEKTPOTUTHICCKON JTUCCOIMAITMHA KUCIIOT, OCHOBAHUH U COJICH, a TAK)Ke yCTAHABIUBATH TIPUIUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKY CBOMCTBAMHU BEIIECTBA U €TI0 COCTABOM M CTPOCHUEM; — MPUMEHATH MPaBUiIa CUCTEMATUUECKON MEXTyHAPOIHON HOMEHKIATYPhI Kak
CPEeICTBa pa3inueHus U NACHTU(UKAIINY BEIIECTB 110 UX COCTABY M CTPOSHHUIO;

— COCTaBJISATh MOJICKYJISIPHBIC U CTPYKTYPHBIE (JOPMYJIbl HEOPTaHUYECKHUX M OPIraHUYECKUX BEIIECTB KaK HOCUTEIeH HH(OPMAIIUU O CTPOSHUH BEILIECTBA, €r0
CBOMCTBAX W MPUHAUICKHOCTH K OMPE/ICIICHHOMY KJIACCy COSIMHEHU; — OOBSCHATH MPUPOIY U CIIOCOOBI 00pa30BaHUS XUMUYECKOHN CBSI3U: KOBAJICHTHON



(TIOTIPHOM, HETTOJIIPHON ), HOHHOW, METAIUTIIECKOH, BOJOPOIHOMN C IIENTBIO ONPEACIICHNS XUMUIECKON aKTUBHOCTH BEIIECTB; — XapaKTepHU30BaTh (hH3UMICCKIE
CBOMCTBa HEOPTAHWYECKHX M OPTaHIMYECKUX BEIIECTB U yCTAHABIMBATH 3aBHCUMOCTD (DM3MYECKUX CBOIMCTB BEMIECTB OT THUIA KPUCTATMYECKOMN PElIeTKH; —
XapaKTepH30BaTh 3aKOHOMEPHOCTH B N3MEHEHNN XUMHUYECKHX CBOWCTB MPOCTHIX BEMIECTB, BOJIOPOIHBIX COEAMHEHUH, BRICIIINX OKCHUIOB U THIPOKCHIOB; —
MIPUBOJUTH IIPAUMEPHI XHMHYECKUX PEAKIIHI, PACKPHIBAIOIINX XapaKTEPHBIE XUMHUYECKHE CBOWCTBA HEOPTAaHUIECKUX W OPTAaHMYECKUX BEIIECTB N3YYEHHBIX KIIACCOB
C IETBI0 UX WACHTU(UKALNN 1 00BICHEHHS 00JIACTH MPUMEHEHUS; — OMPEIENIATh MEXaHU3M PEAaKIMH B 3aBUCUMOCTH OT YCJIOBHI MPOBEACHUS PEAKIINA U
MIPOTHO3UPOBATH BO3MOXKHOCTH MIPOTEKAHUSI XUMUYECKUX PEAKINil HA OCHOBE THUIIA XUMHUYECKOM CBSI3U U aKTUBHOCTU PEAreHTOB; — YCTAHABIMBATH 3aBUCUMOCTh
PCaKIMOHHOM CITIOCOOHOCTH OPTaHMYECKUX COCTUHEHHI OT XapaKTepa B3aMMHOTO BIIUSHUS

aTOMOB B MOJICKYJIaX C LCJIbIO MPOTHO3UPOBAHUSA MPOAYKTOB PCAKIIUHN, — YCTAaHABJIMBATH 3aBUCUMOCTb CKOPOCTHU XUMHUYECKON pCaKkonu U CMEUICHHUA XUMHWYECKOI'o
paBHOBECHA OT PA3JIMYHBIX (i)aKTOpOB C ICJIBIO ONIPEACICHU OIITUMAJIbHBIX yCHOBI/Iﬁ MMPOTECKAaHNA XUMHWYCCKHUX IMPOLCCCOB; — YCTAHABIMBATb T’CHECTHUYCCKYIO CBA3b
MCXKAY KJIaCCaMU HCOPraHNMYCCKUX U OPraHN4YCCKUX BCIICCTB JIA 000CHOBaHUS HpPIH].[HHHﬁIIBHOﬁ BO3MOKHOCTH IMOJTYUYCHUA HEOPTAHUUCCKUX

Y OpPraHMYEeCKHUX COCTMHEHHI 3aJaHHOTO COCTaBa M CTPOCHUS; — MOJOUPATh PEareHThI, YCIOBUS U ONMPEACIATh NPOLYKTHI PEaKIHi, MO3BOJSIIOIIUX PEAIN30BaTh
nabopaTopHbIC ¥ MPOMBIIILICHHBIE CITOCOOBI MOTYYECHHUS BAXKHEUIIIMX HEOPTaHMUYECKUX M OPTaHMUYECKHX BEIECTB; — ONPEACISITh XapaKTep CPEAbl B Pe3yibTaTe
THJIPOJIN3a HEOPTaHUUECKUX M OPraHUYECKUX BEIIECTB U MPUBOAUTE MPUMEPHI THIPOIIN3a BEIIECTB B TOBCEHEBHOMN JKU3HU YeNlOBeKa, OMOJIOTHYECKUX 0OMEHHBIX
IIPOLIECCAX U IPOMBIIIIIEHHOCTH; — IPUBOAUTH IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI B IPUPOJIE, IPOU3BOICTBEHHBIX NIPOLECCAX U
JKU3HEEATEIbHOCTH OPraHU3MOB;

— 00O0CHOBBIBATh MPAKTHUYECKOE UCIIOIh30BAHIE HEOPTAaHUIECKUX U OPTaHHMYECKUX BEIIECTB M MX PEAKIUI B IPOMBIIIUIEHHOCTH U OBITY; — BBITIOJIHATH
XUMHYECKUH 3KCTIEPUMEHT 10 PACcTIO3HABAHUIO U MOJIYYEHUIO HEOPTaHUYECKUX M OPTraHMYECKUX BEUIECTB, OTHOCIIINXCS K pa3IMYHBIM KjaccaM COETMHEHH, B
COOTBETCTBMU C MIPABUIAMH M IpueMaMu 0e30macHOi paboThl ¢ XUMHUUECKMMH BEILIECTBAMH U JIAOOPATOPHBIM 000PYAOBaHUEM; — IIPOBOJUTH PACUETHl HA OCHOBE
XMUMUYECKUX (POPMYIT U ypaBHEHHH PEaKLUi: HaX0XKACHHE MOJIEKYJISIPHON (OPMYJIBI OPraHMYECKOT0 BELIECTBA 110 €r0 INIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB,
BXOZSIIIUX B €r0 COCTAB WJIM 110 MPOAYKTaM CrOPaHUs; pacyeThl MaCCOBOM J10JIM (MacChl) XMMHUYECKOTO COETMHEHHUS B CMECH; PAacUeThl Macchl (00beMa, KOTMUECTBa
BEIIECTBA) NPOIYKTOB PEAKINH, €CIIM OJJHO U3 BELIECTB JaHO B U30BITKE (MMEET IPUMECH); PacUeThl MACCOBOM MM 00BEMHOMN JOJIN BBIXOAA MPOIYKTa PEAKIIUH OT
TEOPETUYECKH BO3MOXKHOTO; pacueThl TeIUIOBOTO 3 (dekTa peakiuu; pacueTsl 0ObeMHBIX OTHOIIEHH T'a30B MPH XMMUYECKUX PEaKIUsIX; pacueThl Macchl (00beMa,
KOJINYECTBA BELIECTBA) IIPOYKTa PeaKI11, €CIM OJJHO U3 BELIECTB IaHO B BUJIE pacTBOpA C ONPEe/IEHHON MacCOBOM J0JIel pacCTBOPEHHOI'O BEIIECTBA; —
WCTIOJIB30BaTh METO/IbI HAYYHOTO MTO3HAHUS: aHAIIN3, CHHTE3, MOJICIIMPOBAHNE XUMHIECKHUX MPOIIECCOB U SBICHHI TPU PEIICHHN Y4eOHO-HCCIIeJOBATEIbCKUX 33144
MO U3YYEHUIO CBOMCTB, CIIOCOOOB TOTYYEHHsI M pACIIO3HABAHUS OPTaHHMYECKHUX BEUIECTB; — BJIaJIETh PaBUIIAMH 0€30IIaCHOTO 0OPAICHUS C €IKUMH, TOPIOUYUMH U
TOKCHYHBIMH BEIIECTBAMH, CPEJICTBAMHU OBITOBON XMMHUH; — OCYILECTBIISTh MOUCK XUMHUYECKON MH(OpMALIH 110 HA3BAaHUSIM, HICHTU(UKATOPAM, CTPYKTYPHBIM
(hopMynam BelecTB; — KPUTHUYECKH OLIEHUBATH M HHTEPIPETUPOBATh XMMUYECKYIO HH(POPMALIUIO, COJEPIKALIYIOCS B COOOLICHUSIX CPEICTB MacCOBOI
nHpopmanun, pecypcax MHTepHETa, HAYYHO-TIOMYJISIPHBIX CTAThSIX C TOUKH 3PEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJISIX BBISIBICHUS OLTMOOYHBIX
CyXIeHui U popMUpOBaHUS COOCTBEHHOM MO3ULIUHI; — HAXOJUTh B3aUMOCBSI3U MEXKIy CTPYKTYpOi U (pyHKIMEH, IPUUMHON U CIIEICTBHEM, TeOpHEl 1 (aKTaMH
MIPH aHAIH3€e MPOOIEMHBIX CUTyalluii 1 000CHOBAHUH PUHUMAEMBIX PEIIEHNH Ha OCHOBE XUMUYECKHUX 3HAHUIL;, — MPEICTABIATh MyTH PEIIeHNS TTT00aTbHBIX
po0JieM, CTOSIIIKX TEpe]T YeTI0BEUECTBOM, U MEPCTIEKTUBHBIX HApPaBICHUN

Pa3BUTHS XUMHUUECKUX TEXHOJIOTHI1, B TOM YHCIIE TEXHOJIOTHI COBPEMEHHBIX MaTEPUAIIOB C PA3IMYHON (PYHKIMOHATIBHOCTHIO, BO3OOHOBIISIEMBIX HICTOUHUKOB
CBIPBS, TepepabOTKU M YTHIN3ALNU POMBIIITIEHHBIX U OBITOBBIX OTXO/I0B. BRITyCKHHK Ha yriryOJI€HHOM YPOBHE MOIYYUT BOZMOXKHOCTh HAyUUTHCS: —
(dbopMynupoBaTh LEJIb UCCIIEN0BAHNS, BBIIBUTaTh U IIPOBEPATH 3KCIIEPUMEHTAIBHO TMIIOTE3bl O XMMUYECKUX CBOMCTBAX BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHUS,



MX CIIOCOOHOCTH BCTYNATh B XUMHUYECKHE PEAKIHH, O XapaKTepe M MPOJAYKTaX Pa3InIHbIX XUMHUECKHX PEaKINi; — CaMOCTOSATEIHHO IIAHUPOBATh U MPOBOIUTH
XIMHYECKHE IKCTIEPUMEHTHI ¢ COOIIOIEHNEM TpaBuII 0e301acHO# paboThI C BENIECTBAMH U JIAOOPATOPHBIM 000PYAOBaHNEM; — HHTEPIIPETHPOBATH JAHHEIE O
COCTaBE U CTPOCHHH BEIECTB, MMOJNyYSHHBIC C MTOMOIIBI0 COBPEMEHHBIX (PU3UKO-XUMHUECKHX METOJIOB; — OMKCHIBATH COCTOSHHE 3JICKTPOHA B aTOME Ha OCHOBE
COBPEMEHHBIX KBAHTOBO-MEXaHMUYECKHX MPEJCTABICHUI O CTPOCHHU aToMa JIJisl OOBSICHEHUSI Pe3yJIbTaTOB CIIEKTPATBHOTO aHAIIN3a BENIECTB; — XapaKTepU30BaTh
POJIb a30TOCOACPIKAIINK TeTEPOIMKIMUECKIX COSTMHCHUI U HYKJICUMHOBBIX KUCIIOT KaK BaKHEHIINX OUOIOTHYECKH aKTHBHBIX BEIECTB; — MPOTHO3UPOBATH
BO3MOXKHOCTb ITPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA, JIGKAIIUX B OCHOBE PUPOIHBIX U TIPOU3BOJICTBEHHBIX MPOIIECCOB.

2.

Coaepsxanue yueOHOTro npeaMera « XuMHsD)

Yrayonaéunsiii yposens ( 10 knacce)

Ba3zosblii ypoBenb (10 kiaace)

TeopeTnyeckue 0CHOBbI XUMHH

Crpoenue BemecTBa ATOMHO-MOJIEKYJIIpHOE ydueHue. Berectra
MOJIEKYJIAPHOTO U HEMOJIEKYJISIpHOTO cTpoeHus. KauecTBeHHbIH 1
KOJIMYECTBEHHBIN COCTaB BemecTBa. MosipHas M OTHOCUTENBHAS MOJIEKYIIIPHAS
Macchl BellecTBa. MonbHas A0S 1 MaccoBasi A0JS 3JIEMEHTa B BEILIECTBE.
Crpoenue aroma. Hykmuapsl. M3oronsl. Jledext macchl. TUIBI paiuoakTUBHOTO
pacnaga. TepmosinepHblid cuHTE3. OTKPBITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.
Snepuble peakuuu. TUIBI SIAEPHBIX peakUuid: neneHue u cuHTe3. CKopoCTh
peakuuu paauoakTUBHOTO pacnaja. [IpuMeHenne paauoHyKINUAOB B MEAULIMHE.
MeTto MeueHBIX aTOMOB. [IprMeHeHe painoakTUBHBIX HYKJIH/IOB B
reoxpoHonorun. CoBpeMeHHast MOZeNb CTpoeHus atoMa. KopmyckysspHo-
BOJIHOBBIE CBOMCTBA 3JIeKTpoHa. [IpeacTaBieHrne 0 KBAaHTOBOM MEXaHUKE.
Coortnomenue ne bpoins. [puniun vHeonpeaeneHHoctu ['eizendepra. [lonstue
0 BoyHOBOM (hyHkumu. KBanToBble uncia. AtomHas opourais. Pacnipenenenue
JIEKTPOHOB 110 YHEPTETUUECKUM YPOBHIM B COOTBETCTBHH C IPUHIUIIOM
HavMEHbIIIeH SHepruy, MpaBmioM XyHaa u npuHnumnoM [laymu. OcobeHHOCTH
CTPOEHUSI SHEPreTUUECKUX YPOBHEH aTOMOB d-37IEMEHTOB. DJIEKTPOHHAS
KoH(uTypanus aroma. Kiraccupukanus XuMU4IecKux 3JIeMeHToB (s-, p-, d-, f-
JJIEMEHTHI). DIIEKTPOHHBIE KOH(UTYpAIMU TTIOJ0KUTEIBHBIX U OTPUIIATEEHBIX
noHoB. OCHOBHOE M BO30YK/IEHHBIE COCTOSHUSI aTOMOB. BanieHTHbIE 3JIeKTPOHEI.
[lepuoanuecknuii 3akoH. @OpMyIHPOBKA 3aKOHA B CBETE COBPEMEHHBIX
MIPEJICTABICHUH O CTPOCHUN aToMa. MUPOBO33pEeHUECKOE U HAyYHOE 3HAUCHHE
ITepnoamueckoro 3akona /. 1. Menneneesa. Pagmyc atoma. 3akoHOMEPHOCTH B
WU3MEHEHNH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COEAMHEHUH, BBICIINX
OKCHJIOB ¥ TUAPOKCHUIOB B MEPHOJAX U rpynnax. JIeKTPOOTPHLIATEIBHOCTD.
XuMudeckast CBsI3b. DIEKTPOHHAS MPUPOAA XUMHUYECKON CBA3H. Busl
XUMHYeCKoil cBsi3u. KoBasieHTHas CBS3b U €€ XapaKTePUCTUKHU (SHEPTUsl CBS3H,
JUIMHA CBS3H, BAJICHTHBIN yroJl, KPaTHOCTh CBSI3H, MOJIAPHOCTD,
MOJISIPHU3YeMOCTh). KoBalleHTHAsI HEMoJIsSIpHas 1 TIOJIsIpHast CBsi3b. OOMEHHBIN U




JOHOPHO-aKIENTOPHBIA MEXaHU3MbI 00pa30BaHHs KOBaJICHTHOW TOIAPHOM
cBsA3H. ['eomeTpust MOIEKybl. JJUMTOIBHBIM MOMEHT CBSI3H, TUIOJBHBIH MOMEHT
Mosekybl. MoHHast ¢BA3b. OTiIHYME MEXAY HOHHOW U KOBAJIEHTHOM CBS3BIO.
Mertannnueckas cBsA3b. BonopoaHas cBs3b U ee BIMSHUE Ha CBOMCTBA BEIIECTBA.
MexMonekyisipHble B3auMoaercTBusl. [IoHsATHE O CynpaMOIEKyISIpHON XUMHUH.
ArperaTHble cCOCTOsIHUS BellecTBa. ['a3bl. ['a30BbIe 3aKOHBI. Y paBHEHUE
Knaitnepona—Menaeneesa. 3akoH ABoraapo. 3aKoH 00bEMHBIX OTHOILICHHH.
OTHocuTeNnbHas IIOTHOCTH ra3oB. Cpeansis MossipHas Macca cMecu. CTpoeHue
TBEPIBIX TEJI: KPUCTAJUINYECKUE U aMOp(HbIE BemecTBa. TUIIbI
KPUCTAJUIMYECKUX PCHICTOK: aTOMHAasA, MOJICKYJIApHAasA, NOHHAsA, METAJIJINUCCKasd.
[TonsiTre 00 35eMeHTapHOM sSuelike. Pacder 4ncia HOHOB, COACPKALUXCS B
aneMeHTapHOH stueiike. MloHHble paguychl. OnpeaeneHue MeTauInuecKoro
panuyca. 3aBUCUMOCTD (PU3HYECKUX CBOWCTB BELIECTBA OT TUIIA
KpHCTAIIMYecKOl pemeTku. [Ipuanasl MHOrooOpasus BemiecTB. COBpeMEHHbIC
NPEACTABICHUS O CTPOCHUH TBEPIBIX, KHUIKUX U ra3000pa3HbIX BELIECTB.
JdemoncTpanuu. 1. O6pasiis! BEecTB MOJIEKYIAPHOTO U HEMOJIEKYIISIPHOTO
ctpoenus. 2. Bosronka nona. 3. Mozienu MoneKyl.

4. Kpucranianyeckue penieTku

OcCHOBHbIE 3aKOHOMEPHOCTH NPOTEKAHUS XMMHYECKUX peakuuii
Knaccndukanus XuMU4eCKUX peakLUi 0 Pa3IMYHbIM IPU3HAKAM CPaBHEHUSI.
l'omorenHbIe 1 reTeporeHHble peakunu. Kiaccudukanus mo 3HaKy TeIioBOro
s dexra. OOpaTumble u HeoOpaTuMble peakunu. Katanutnyeckue u
HEKaTaJIUTUUECKUE peakunu. Peakiuy ¢ u3MeHeHneM 1 0e3 N3MEHEHUS CTeNIeHN
OKHCJICHUS 3JIEMEHTOB B COEMHEHUAX. DHEPreTHKAa XUMHUIECKIX PEeaKIINH.
TemnoBoii 3PPEKT XUMUIECKOH peaklui. JHIAOTePMHICCKHE U
IK30TEPMUYECKHE peakuy. TepMoxumudeckue ypaBHeHus. Temnora
oOpa3oBaHMs BellecTBa. 3aKOH l'ecca U CIeCTBUS U3 HEr0. DHEPTHUS CBSI3H.
[lonsTHE 0 BHYyTpEeHHEH SHEPTUH U SHTANBIUK. [loHsTHE 00 SHTpONUK. BTOpOoi
3aKoH TepMonuHaMuku. @opmyna bonsumana. Jueprus 'ud6ca u kputepun
CaMONPOM3BOJIBHOCTH XUMUYECKOH peakunu. OOpaTuMble peaKiyH.
Xumunueckoe papHoBecue. Koncranrta paBaosecus. [Tpunuun Jle [larensbe.
PaBHOBeCHBIE COCTOSIHUSA: YCTOHYMBOE, HEYCTOMYMBOE, Oe3paszInyHOe.
CMerieHre XMMUYECKOTO PaBHOBECHS MOJ1 ACHCTBUEM Pa3IMYHbBIX (PaKTOPOB:
KOHIICHTPAIINH PEareHTOB WM POAYKTOB PEaKIH, TaBICHUS, TEMIIEPATyphI.
Ponb cMerienns paBHOBECHS B TEXHOJIOTHUECKUX mporeccax. CKOpocTh
XUMUYECKHX PEaKLUH, ee 3aBUCUMOCTbD OT PA3IMYHBIX (PaKTOPOB: IPUPOIBI
pearupyomux BeIecTB, KOHIIEHTPALUY PearupyroInX BEIECTB, TEMIIEPATYPBHI,
HAJIMYMs KaTalnu3aTopa, IJIoNIaad TOBEPXHOCTH PEarupyroIIuX BEIIECTB.
Peakiyn roMOreHHbIe ¥ FeTeporeHHbIE. DJIEMEHTApHBIE peaki. MexaHu3m




peaxkuy. AKTUBUPOBAHHBIH KOMIUIEKC (TIEPEXOAHOE COCTOSHUE). 3aKOH
neictByronux Macc. Koncranta ckopocTu peakiuu, ee pa3MepHocTb. CKOPOCTb
peakuuu paguoakTuBHoro pacnana. [lepuosa nonypacnana. Ilpasuno Bant-
Todda. [Tonsatre 00 sHEprUM aKTHBALUK U 00 SHEPTETHUECKOM Tpoduiie
peaxiun. YpaBHenne Appernyca. Katannzaropsl u kartanus. DHEpPrus
AaKTHBALlUU KaTaIU3UPYEMON U HEKATATU3UPYEMOU peakuu. AKTUBHOCTb U
CEJIEKTMBHOCTb KaTajau3aTopa. ['OMOreHHbIN 1 reTeporeHHbI KaTanus.
I'oMoreHHbI KaTau3 B ra30Bol ¢ase. KaTanuTuueckoe OKUCICHUE YrapHOTO
rasa B KOHBepTEpax BBIXJIOMHBIX I'a30B B aBTOMOOWIAX. Ponb katanuzatopos B
NpUPOJIC ¥ MIPOMBIIIJICHHOM NPOU3BOICTBE. DepMEHTHI KaK OMOJIOTHUYECKHE
KaTajau3aTopsbl.

JdemoncTpanum. 1. DK30TepMUYECKUE U SHAOTEPMUUECKUE XUMUYECKHE
peakuuu. 2. TerIoBbIe BICHUS IPU PACTBOPEHUH CEPHOU KUCIOTHI U
aMMHAYHOU ceMUTpHI. 3. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT MPUPOIHI BEIICCTB
Ha IIpUMEPE B3aNMOACHCTBUS paCTBOPOB Pa3IMUHBIX KHCIOT OAHHAKOBOU
KOHLIEHTPALMH C OIMHAKOBBIMU KyCOUKaMH (TpaHyJaMK) IMHKA U OJUHAKOBBIX
KYCOYKOB pa3HbIX METAJUIOB (MarHus, LWHKA, jKeje3a)

C pacTBOPOM COJISTHOM KUCHOTHL. 4. B3anMonelcTBre pacTBO- poB cepHOU
KHCJIOTHI C PACTBOPAaMU THOCYJIb(aTa HATPUA PA3IMYHON KOHLIEHTPALUH U

TeMIIEepaTypsl. 5. 3aBUCUMOCTb I10- JIOKEHHS paBHOBecHs B cucteme 2NO2 ™,
N204 ot Temnepa- Typhl.

JlaGopaTopHble onbIThI. 1. Katanuruueckoe pas3ioxeHue Nepokcuia
BOJIOPOJA.

PacTBOpBI

CriocoObl BEIpasKeHHS KOTMYECTBEHHOT'O COCTaBa PacTBOpa: MaccoBas A0JIs
PacCTBOPEHHOTO BellecTBa (ITPOIEHT- Hasi KOHIIEHTPAITHS ), MOJISIPHAS
KoHIeHTpalus. TutpoBanue. PacTBoperre Kak (PU3UKO-XUMHUYECKHUI TPOIIECC.
Kpucrannorunparsl. Jucnepcusie cuctembl. KomiouaHbie pacTBOPBHIL.
Wcrtunnsie pactBopsl. JucnepcHas ¢da3a u nucnepcuonHas cpefa. CycneHsun u
smynbeud. 3omu U renu. OnanecueHuus. D dext Tungansa. Koarynsamus.
Cemumenrtanus. Cunepesnc. Peakiiu B pacTBOpax 3JIeKTPOIHUTOB.
KauecTBeHHble peakiinu Ha HOHBI B pacTBope. KHcnoTHO-0CHOBHBIE
B3aUMOJICHCTBU B pacTBOpax. AM¢oTepHOCTh. IOHHOE MPON3BEAECHUE BOBI.
Bopoponnstit mokazarens (pH) pactBopa. CunbHbIE U C1a0bIe 3IEKTPOIUTHI.
Pacuet pH pacTBOpOB CHIIBHBIX KUCJOT U Leiaouei. KoHCTaHThI Auccouanyu
CJ1a0bIX ANEKTPOIUTOB. CBS3b KOHCTAHTHI M CTEIIEHH AUCCOLHUALNH. 3aKOH
passeaenus OctBanbaa. Peakunu nonnoro oomena. [losHble U COKpalieHHbIE
HWOHHBIE ypaBHEHUsI. [ uaponus coseid. ' uaponans no KaTHOHY, 10 aHUOHY, 110




KaTHOHY U 110 aHHOHY. PeakIust cpeibl pacTBOPOB COJIEH: KUCIOTHAS, IIeTI0YHast
u HelitpanbHas. [lomHbri HeoOpaTuMeii ruapon3. [lomyuenue peakiueit
TU/POJIN3a OCHOBHBIX coJiel. [IoHsATHE 0 MPOTOMUTHYECKOI TeOpUHn
bpencrena—IJIoypu. IloHsATHE O TEOPUM KUCIOT U OCHOBaHuUM JIbrouca.
3HaveHHNE THAPOIH3a B OMOIOTHICCKHX OOMEHHBIX TIportieccax. [IpuMenenue
THUAPOIN3a B MPOMBITIIEHHOCTH. PaBHOBECHE MEXK Ty HACHIIIIEHHBIM PACTBOPOM
u ocagkoM. [IpousBeneHne pacTBOPUMOCTH.

JdemoncTpanmu. 1. OnpeneneHne KUCIOTHOCTH CPEbI PY TOMOIIU
HHAUKATOPOB. 2. DddekT Tunnams. 3. ObpazoBaHHe KOMITICKCHBIX COCTMHEHHI
NepexoHBIX MeTauioB. JlabopaTopHblie onbIThL. 1. Peakunu nonHoro oomena. 2.
CBoiicTBa KOJUIOUAHBIX pacTBOPOB. 3. ['unponus conei. 4. [loxydyenue u
CBOMCTBa KOMILJIEKCHBIX COCIUHEHUI.

OKucINTEIbHO-BOCCTAHOBUTE/IbHbIE NPOLECCHI
OKHCANTETHHO-BOCCTAHOBUTEIBHBIE pEAaKIUH. THUIIBI OKUCIUTENBHO-
BOCCTaHOBHUTENBHBIX peakiuil. OkuciaeHue u BocctaHoBiIeHne. OKUCIUTENH U
BOCCTaHOBUTEIH. METOJ] 3JIEKTPOHHOT'O U 3JIEKTPOHHO-MOHHOTO OasiaHca.
IloBenenue BemecTB B cpefax ¢ pa3HbiM 3HadeHneM pH. [lepmanranat kanus
KaK OKHUCIUTENb. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKLIUU B IIPUPOJE,
NPOU3BOACTBEHHBIX IPOLECCAX U )KU3HEAEATEILHOCTH OPTaHU3MOB.
lanpBaHKnYeckuii 371eMeHT (Ha npumepe aneMenTa Janusnsg). XuMuuecKue
MCTOYHHKH TOKA: TaJIbBAHUUECKHE DIIEMEHTHI, aKKYMYJIATOPbI U TOIIJIMBHBIE
aseMeHThl. DopMa 3arnucu XUMHUYECKOr0 HCTOYHMKA TOKa. CTaHAapTHBIN
BOJOPOAHBIN 31eKTpoa. CTaHIAaPTHBIHN IEKTPOIHBIA TOTEHIIAI CUCTEMBI.
[NonsiTHE 00 PNEKTPOABMKYIICH CHIIE PEAKIIHU. DIEKTPOXUMUYECKUN PsijT
HaNpsKEeHUH (AKTUBHOCTH) METAIJIOB (PSIT CTAHAAPTHBIX 3JIEKTPOIHBIX
noreHuuanoB). HampaBieHne oKucInTeIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
OJeKTpoU3 PaciulaBOB U BOJHBIX PACTBOPOB JIEKTPOIUTOB (KUCIIOT, LeI04Yel
u couiell). 3akoHbl AeKTponn3a. [IpakTudeckoe NpUMEHEHUE IEKTPOIN3A IS
MOJTyYEHUS IETOYHBIX, IET0YHO3EMENBHBIX METAJIIOB U aimoMuHus. Kopposus
METAJUIOB: COCOOBI 3aIIUTH METAJUIOB OT KOPPO3HUHU

JemoncTpanunn. BzanMosieiicTBue epMaHraHara Kaius ¢ CyJIb(QUTOM HATPUS B
pa3HBIX cpenax.

OCHOBBI OPraHM4YeCcKOoil XUMHUH

OcHOBHBIE MOHATHA Oprannyeckoii xumuu (16 yacos)

IlosiBieHuE U pa3BUTUE OPraHUYECKOW XUMHUH KaK

Hayku. [IpenMer u 3aaun opraHMYeCKOl XUMHHA. MecTo 1 3HaYeHHe
OpPraHMYECKOM XMMHH B CUCTEME ECTECTBEHHBIX HayK. B3aumocBs3p
HEOPraHWYEeCKNX U OpraHNYeCcKUX BemecTB. OCOOEHHOCTH OPraHUIeCKUX
BemecTB. [IpuunHel MHOrooOpa3usi oprann4eckux BemecTB. OpraHnieckue

BBenenue.(7 1)

[Ipenmet opranudeckoit xumun. OCOOEHHOCTH CTPOCHUS M CBOMCTB
OpPraHMYECKUX COETMHEHUN. 3HaUEHHE U POJIb OPraHNYECKON XUMHUH B
CHCTEME €CTECTBEHHbIX HayK B KM3HHU o0mecTBa. KpaTtkuii ouepk
WCTOPHUH Pa3BUTHUS OPTaHUIECKON XUMUH.

OcHOBHbIE NOJIOKEHUsI TeopuH cTpoeHHs A.M. byTieposa.




BCIICCTBA B IPUPOAL. anepoaHLIﬁ CKCJICT OpFaHI/I‘leCKOI‘/'I MOJICKYJIbI, €TI0 TUIIbIL:

LUKJINYECKUe, auKinieckue. Kapoouuknudaecknue 1 reTeponrKInIecKie
ckeneThl. KpaTHOCTh XUMUUECKOH CBSI3H (BUABI CBSI3€i B MOJIEKYJIax
OpraHUYECKUX BEIIECTB: OJUHAPHEIC, IBOMHbIE, TpoliHbIe). I3MeHeHue sHeprun
CBA3EH MEXy aTOMaMH yTIJIepo/ia IIPU YBEIMYEHUU KPaTHOCTHU CBSI3H.
Haceimennsie

Y HEHACBIILIEHHBIE COSIMHEHNS. DIEKTPOHHOE CTPOEHUE U XUMHUYECKUE CBSI3U
aToma yriepoza. | mubpuausanus aToMHBIX OpOUTAaJIeH, €€ THUITBI AJIs
OpTraHUYIECKUX COSAUHEHMI: sp3, sp2, sp. OOpazoBaHHE G- U P-CBS3CH

B MOJIEKYJIaX OpraHMYecKux coenrHeHui. [IpocTpancTBeHHOE cTpoeHnE
OpPraHMYECKUX COeTUHEHUH. XMMHUECKOe CTPOEHHE KaK MOPSIIOK COeAMHEHUS
aTOMOB

B MOJIEKYJIE COTJIACHO UX BAJIEHTHOCTH. OCHOBHBIE NTOJIOKEHUS TEOPHH
XUMHUYECKOT0 CTPOEHUS opraHudeckux coeaunenuit A. M. bytneposa.
3aBHCHMOCTb CBOMCTB BEILIECTB OT XUMUYECKOTO CTPOCHUS MOJIEKYJI.
CrpykrypHas dopmyna. U3omepust u uzomepsl. CTpyKTypHas U
MIPOCTpaHCTBEHHAs U3oMepus. Mzomepus yriaepoaHoro ckenera. Mzomepus
nojokeHust. MexkiiaccoBasi u3oMepusi. Buabl npocTpaHCTBEHHON U30MEPHH.
Ontuyeckas u3oMepusi. ACUMMETPUUECKUI aToM yriepoaa. Ontuyeckue
AHTHUIOABI. XUPAIbHOCTh. XHUpalbHbIE U aXUPaTbHBIE MOJIEKYJIBI.
I'eomeTrpuueckas usomepus (1uc-, TpaHc-u3omepust). GU3NKO-XMMHUYECKUE
METO/IbI NCCIIEOBAHUS CTPOCHHUS

1 peaKOHHOIN CIOCOOHOCTH OPTaHMYECKUX COeIMHEHUH.

Cnextpockonust IMP, Macc-ciekTpoMeTpusi, ”HPpaKpacHasi CIEKTPOCKOTIHSI.
ONEKTPOHHOE CTPOEHHUE OPTaHNYECKHX BEIECTB. B3auMHOe BIMSIHHE aTOMOB U
TpyMIl aTOMOB. DNeKTpoHHbIE 3()(eKThl. IHIYKTUBHBIN U ME30MEPHBIN
a¢dekrol. [Ipencrarnenue o pezonance. Kiaccudukaims opraHuuecKux
BemecTB. OCHOBHBIE KJIACCHI OPTaHMYECKUX COeMUHEeHUHN. [IpuHImITBI
KJaccu(UKalMy OpraHudeckux coequHeHuil. Ilonstue o pyHKIMOHAIBHON
rpymre. Knaccngukarus opraHUuecKiuX CoeIMHEHNH 10 (QyHKIIMOHATBHBIM
rpymnmnaM. I'omosnorus. I'omosnoru. I'omonornueckas pa3HocTh. ['omonornyeckue
psansl. HoMeHknaTypa opraHndeckux BeImecTs. MexayHapoaHas
(cucTemaTHuecKas) HOMEHKIIATYpa OPraHMYECKUX BELIECTB M IPHUHLHIIBI
00pa3zoBaHMsI Ha3BaHUN OPraHUYECKUX COSAMHECHMNA. ParinonanpHas
HoMeHKatypa. Kinaccudukarus u 0coOEHHOCTH OPraHMYECKUX PEaKIIHi.
CriocoOsl 3amucelt peakuii B opraHndeckoil xumuu. Cxema u ypaBHEHHE.
Ycnosus npoBeneHus peakiuii. Kimaccudukanus peakiyii OpraHuuecKux
BEIIECTB 10 CTPYKTYPHOMY IPU3HAKY: 3aMEIIeHUE, TPHCOEANHEHNE,
otuieieHue. Peaknnonnsle neHTpsl. [lepBoHadaIbHbIe HOHATHS O TUIAX U

IIpennocsuiku co3aanus Teopun. IlpencraBnenue o Teopun TUIOB U
paaukanoB. Paboter A. Kekyne. XuMuueckoe CTpOSHHE U CBOWCTBA
OpraHuyYecKux BemecTB. M3omepus Ha npumepe OyTaHa U U300yTaHa.
DneKkTpoHHOE 007aK0 1 OpOUTaIIb, UX (HOPMBI: $ U P. DIEKTPOHHBIE H
3JIeKTPOHHO-Tpaduueckre GopMyIbl aToMa yriepoa B HOpMaIbHOM U
BO30YXIEHHOM cocTOsIHMSIX. KoBasleHTHAs! XUMHUYecKas CBSI3b, €€
MOJISIPHOCTH M KpaTHOCTh. Bonmopoanas cBsi3e. CpaBHEHHE 0OMEHHOTO U
JIOHOPHO-aKIEMTOPHOTO MEXaHM3MOB 00pa30BaHMUs KOBAJIEHTHOH CBS3H.
BanenTHsle cocTosiHUS aToMa yraepona. Buapl rubpunusanuu: sp3-
ruOpuan3anus (Ha MpruMepe MOJIEKYIIbl METaHa), Sp2-rudpuau3anus (Ha
MprUMepe MOJIEKYJIBI ATUIICHA), SP-THOpUAN3alus (Ha IPUMEPE MOJIEKYJIIbI
aneTuieHa). [ 'eoMeTpust MOJIeKysl pacCMOTPEHHBIX BEIECTB U
XapaKTepUCTUKA BUIOB KOBAJICHTHOM CBSI3U B HUX.

Knaccudukanms opraHuuecKiX COeTMHEHUH 10 CTPOCHUIO YTIIEPOTHOTO
CKeJeTa: aluKINYecKue (aNKaHbl, aTKEeHbI, aJIKUHbI, aJIKaJHCHBI),
KapOOIUKIIYecKre, (IUKIOATKAHbI U apEHBI) U TeTEPOIUKITHIECKUE
coenuHenus. Kiaccudukarys opraHMuecKuX COeIUHEHHUH 10
(YHKIMOHAIBHBIM TPYIIaM: CIIUPTHL, (PEHOIBI, TPOCTHIE IUPBL,
aNbJETUAbl KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIC 3(UPHL. YTICBOIBI.
A3zoTocoaeprkalie coeIMHEHH: HUTPOCOSTUHEHHSI, aMHUHBI,
aMUHOKHCIIOTBI.

Howmenxknarypa tpuBnansHast u MIOITAK. IIpuauuns! o6pa3zoBaHust
Ha3BaHUU opranuudeckux coeannenuit no MIOITAK.

Bupl n3oMepun B OpraHu4eckoi XUMHUK: CTPYKTYpHas U
MPOCTPAHCTBEHHAs. Pa3HOBUIHOCTH CTPYKTYPHOH H30MEPHH: H30MEPHS
«YTJIIEPOJHOTO CKEJIETa», H30MEPUS MOJIOKEHUS (KPAaTHOH CBA3U U
(YHKIMOHAIBEHOW TPYIIIBI), MEXKIIaccoBasi n3oMepusi. PasHOBHIHOCTH
MPOCTpaHCTBEHHON u3oMepui. I 'eomeTpuueckas (Iuc-, TpaHC-) H30MEPHUS
Ha NpUMeEpe aAJIKEHOB U LUKJIOAIKaHOB. OnTHYecKas H30Mepus Ha
MpUMEepPEe AMUHOKHUCIIOT. X UMHUYECKHE PEAKIIH B OPTAaHNIECKOW XIMHU.

Turbl XUMUYECKUX peakiuil B oprannyeckoit xumui. [lonsitue o
peaKUsIX 3aMEIICHUS: TATOr€HUPOBAHKE ATKAHOB U apEHOB, IIET0YHOMN
THAPOJIA3 TaJoreHANKaHOB. [[oHATHE O peaKIusIX MPUCOCTUHEHUS:
TUApATAIWs, THIPUPOBAHNE, THAPOTATIOTeHUPOBAHNE, TAIOTCHUPOBAHUE.
Peakuuu nonumMepuzanuu 1 noaukoxHaeHcauu. [lonstue o peakuuax
OTHICTUICHUS (DITMMUHAPOBAHUS): ICTHAPUPOBAHUE AIKAHOB,
JeTUApaTAINs CIUPTOB, AETUAPOXIOPHUPOBAHNEC HA TIPUMEPE
rajoreHaykaHoB. [IoHsATHE O KPEKUHTE aJTKAHOB U JACTIOIUMEPU3AIUS




MEXaHU3MaX OPraHUYeCKUX peakuuid. [ OMOIUTUYECKUI U TeTePOTUTHICCKUI
pa3phIB KOBAJICHTHOW XUMUIECKOH cBsI3u. CBOOOTHOPATUKAIEHEIN M HOHHBIH
MeXaHU3MBI peakiuu. [ToHsTHEe 0 CBOOOIHOM pajaukaie, Hykieodue,
anekTpoduiie, kKapookaTroHe U kKapObannone. O003HAYCHNE MOHHBIX PEaKIUN B
opraanyeckoi XuMun. OKHUCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIH B
opranndeckoit xumun. aeHTHduKanus opraHndeckKux COeTUHEHHUI.
I'eneTndeckas CBS3b MEXKIY KIaCCaMHU OPTaHUYECKUX COCTUHEHUH.
HemoncTpanuu. Moenu oprannueckux MOJICKyJI.

MOJIMMEPOB. Peakiius u3oMepu3aium.

l'omonuTHYeCcKUid U reTepoIUTUECKUN pa3phIB KOBAJIEHTHON XMMHUYECKON
CBsI3M; 00pa30BaHUE KOBAJICHTHOM CBS3H IO IOHOPHO-AKIICIITOPHOMY
Mexanusmy. [lonsTre o Hykneodune u anekrpoduie.

Yraesoaopoasl (37 yacoB)

AnKaHbl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbI METAHA.
sp3-I'ubpuanzanus opouraneir atoMoB yraepoaa. ['omonornueckuit psg u
obmas ¢popmyina ankaHoB. CHcTeMaTH4ecKasi HOMEHKIIATypa ajJKaHOB U
panukanoB. Mzomepus yriiepoaHoro ckenera ankaHos. [lonstue o
KoHpopMarusax. Pu3nuecKre CBOWCTBA ANKaHOB. 3aKOHOMEPHOCTH N3MEHEHUS
(hu3nUecKuX CBOUCTB. XMMUYECKHE CBOHCTBA AJIKAHOB: T'aJIOT€HUPOBAHUE,
HUTPOBAHHE, ACTUAPUPOBAHNE, TEPMUUECKOE Pa3IoKeHue (IUPOIU3), TOPEHHE
KaK OJTUH U3 OCHOBHBIX MCTOY- HUKOB TEIUIa B IIPOMBIIIICHHOCTH U OBITY,
KaTaJIMTHYECKOE OKUCIICHHE, KPEKUHT KaK CIIOCOObI MTOMYYEeHHUS BaKHEUIITHX
COCIMHEHHUH B OPraHMYECKOM CHHTE3€, H30MEpU3aLsl KaK CIIOCO0 MOTyYeHUs
BBICOKOCOPTHOTO OeH3MHA. MeXaHU3M peakui cBOOOTHOPAIUKAIEHOTO
3aMelnieHus (Ha mpuMepe XJIopupoBanus MeTaHa). CHHTETUYECKHE CITIOCOObI
NOJY4EHUs aJIKaHOB. MeTo/bI MOyYEeHHUS aJIKaHOB U3 aJIKWIITaJIOTeHUI0B
(peaxuus Bropia), nexapOOKCHINPOBaHKUEM COJIe KapOOHOBBIX KHUCIIOT U
ANEKTPOJIM30M PACTBOPOB COJlel KapOOHOBBIX KUCIOT. HaxoieHne anKkaHoB B
NpUpPOJIe ¥ IPUMEHECHUE aJIKaHOB.

Huknoankansl. CTpoeHHe MOJIEKYI HUKIoankaHoB. O0mas Gpopmyna
nuKiIoagkaHoB. HoMeHknaTypa nukioankaHoB. M3zomepus IIUKIOANIKaHOB:
YTIIEPOJHOTO CKeleTa, MEXKIIaccoBast, MPOCTPAaHCTBEHHAA (I[HC-TpaHC-
n3omepus). HanpsokeHHble

W HeHanpspKeHHbIE TUKIIBL. Crienuduka CBOWCTB HMKIOATKAHOB C MajIbIM
pa3MepoM IHKIa. XUMHYECKHE CBOMCTBA IUKIIONPOTIaHa: TOPEHNE, PEaKIInU
npucoeauHeHus (THAPUPOBAaHUE, IPUCOEANHEHNE TAIOTEHOB,
rajJloreHOBOJOPOIOB, BOJIBI) M LIUKJIOTeKCaHa: TOPEHHE, peakH PaguKaIbHOTO
3aMeneHus (XJIopupoBaHue, HUTpoBaHue). IlomydyeHre UKI0anKaHoB u3
AJKaHOB

U IUTaJOr€HAIKaHOB. AJIKEHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJIbI 3THIIeHa. sp2-I nOpuanzanus opoutanel aToMoB yriepoja. 6- 1 p-
Ces3u. 'omonorudeckuit ps u obmas hopmynna amkeHoB. HomenkinaTypa
ankeHoB. M30MepHs alIkeHOB: YIIIEPOJHOTO CKEJIETa, TIOJ0KEHHUsI KpaTHOM

YriaeBoaopoabl U MX MPUPOAHBIEe HCTOUHMKH (21 yac)

Ionsitre 00 yrneBogopoaax. IlpuponHeie HCTOUHUKH YIIIEBOIOPOIOB.
Hed b u ee npoMbinuieHHast nepepadborka. @pakiMOHHAS IEPETOHKA,
TEPMUYECKUN U KaTaTUTUUYECKUI KpeKUHT. [IpupoaHblii ra3, ero coctaB u
MpakTU4YecKoe ucnoar3oBanue. Kamennslil yrons. KokcoBanue
KaMEHHOTO yTJIsl.

Anxkansl. ['oMosoruueckuii psa u oomas gpopmysa ankaHoB. CTpoeHue
MOJICKYJIbl METaHa U IPYTUX aJIKaHOB. M30Mepus 1 HOMEHKIaTypa
ankaHoB. PU3NUECKHe U XUMHUYECKHE CBOMCTBA alKaHOB: PEaKIIUU
3aMeleHHs,

TOPEHHUE ANKAHOB B PA3JIUYHBIX YCIOBUAX, TEPMUUECKOE PA3JIOKEHHUE
AJIKaHOB, U30MepH3aLus ajakaHoB. [IpuMeHeHre ankaHoB. MexaHu3M
peaKiuy paAuKaJIbHOTO 3aMELIeHHS], €r0 CTaIuH.

[IpakTH4eckoe UCTIONB30BAHNE 3HAHUIM O MEXaHU3ME
(cBOOOIHOpAIMKAIEHOM) PEaKIMU B IPABUJIaX TEXHUKU O0€30MaCHOCTH B
OBITY U Ha TPOU3BOJCTBE. [IpOMBINITICHHBIE CIIOCOOBI TOTYYCHUS:
KPEKUHT aJlKaHOB, (PpakIMOHHas TIeperoHka HedTu.

Auxkensl. ['omonornueckuii psin u oduias ¢popmyina ankeHoB. CTpoeHue
MOJIEKYJIbI 3THUJIEHA U IPYTHUX aJIKEHOB. M30MepHst aJKeHOB: CTPYKTypHas
W mpocTpaHcTBeHHas. HomeHknaTypa 1 (hu3nveckre CBOWCTBA aJKEHOB.
[Tony4eHue STUICHOBBIX YIIIEBOJAOPOIOB U3 AJIKAHOB, TAJIOT€HAJIKAHOB,
cnupToB. Peakunu npucoenunenus (ruipupoBaHue,
THIPOTaIOTeHUPOBaHNE, TaJIOTEHUPOBaHKE, THApaTaIys). Peakiun
OKHCIICHHS U MTOJIMMEpHU3alnH ajlkeHoB. [IpuMeHeHne aJKeHOB Ha OCHOBE
UX CBOMCTB

Pentenue pacyeTHBIX 33714 Ha YCTAHOBIICHHE XUMUYECKOW (OPMYIIBI
BEIIECTBA [0 MACCOBBIM JIOJISIM DJIEMEHTOB.

Anxunel. 'omosnorudeckuit psn ankuHoB. O6mas ¢popmyna. CtpoeHue
MOJIEKYJIbI alleTUIeHa W APYTHX aJKUHOB. VI30MepHst alKHHOB.
HowmenxuaTypa aneTnineHoBBIX yIrieBo1opoaoB. [lonydyenne alknHOB:
METaHOBBII U KapOHIHBIN criocoObl. PU3NUecKne CBOMCTBA aJTKUHOB.




CBSI3H, IPOCTPAHCTBEHHAS (TeOMETpHUYECKas H30MEPHS, HITH
IIAC-TPAHC-U30MEPHS ), MEKKIIaccoBast. PU3NIECKHE CBOMCTBA AIKEHOB.
XUMHUYECKHE CBOWCTBA ANKEHOB. Peakiuu 3nekTpogpuiIbHOro MpUCOCIMHEHHS
KaK Croco0 mosy4eHus: GyHKIHOHATBHBIX TPOU3BOAHBIX YTIEBOAOPOIOB!
TUAPUPOBAHUE, FAJIOTEHUPOBAHUE, TUAPOraIOreHUPOBAHNE, TUApaTaALUs
aNKeHOB. MexaHu3M 3JeKTPOWIHPHOTO IpHUCcOoeTuHEeHN K ankeHaMm. [Ipasmio
MapKOBHHKOBA H €r0 00BSICHEHUE C TOUKU 3PEHUS 3JIEKTPOHHON TEOPHH.
PagukanbHOe nprcoearHeHe OPOMOBOAOPOIA K aJIKEHaM B MIPUCYTCTBUH
nepeknceil. BzanmomeicTBre aTKeHOB ¢ OpOMOM M XJIOPOM B Ta30BOit (aze mpu
BBICOKOH TeMIiepatype win Ha cBeTy. OKHCIIeHNEe aIKeHOB: TOPEHUE, OKUCIICHNE
KHCIIOpOJOM B IipucyTcTBUH XjaopuaoB namwtanus (1) u menu (I1I) (Baxep-
MIPOIIECC), OKHUCIIEHNE KHCIOPOIOM B IPUCYTCTBHU cepedpa, OKUCIICHHE
rOpsYMM MOJKHUCICHHBIM PacTBOPOM IIEPMAHIAHATA KU1, OKUCIICHHE
NepMaHraHaToM Kanus (peakuus Baruepa), o3onupoBanue. KauecTBeHHbIE
peaxIuy Ha IBOWHYIO CBsi3b. [IpOMEBINIIICHHBIE U Ta00paTOPHBIE CIIOCOOBI
noyly4eHus! alkeHoB. [lonydyeHue ankeHoB JeruapupOBaHUEM aJIKaHOB;
peakuueit 3TMMUHUPOBAHNS U3 CIIMPTOB, TAJIOTEHAIKAHOB, TUTAJIOTEHATKAHOB.
[TpaBuno 3aitnesa. [lomumepusarus ankeHoB. [lomumepusamus Ha
karanuzaropax Hurnepa—Hartra. [lonusTuiieH Kak KpyMHOTOHHAKHBII
MPOAYKT XMMHUYECKOTO MPOU3BOICTRA. [IprMeHeHre ankeHoB (3TUJIEH U
nponuieH). Ankanuensl. Kitaccudukanus ankajneHoB 10 B3aHMHOMY
PaCTOIOKEHHIO KPAaTHBIX CBsA3el B MoJieKyse. OCOOEHHOCTH AJIEKTPOHHOTO H
MPOCTPAHCTBEHHOT'O CTPOEHUS COIPSKEHHBIX ankanueHoB. O0mias Gpopmyma
ankaaueHoB. HomeHkiatypa u nzomepus ankaaneHoB. Ou3ndeckue CBOMCTRa
aJIKagueHOB. XMMUUYECKHE CBOMCTBA aJIKaJUEHOB: PEAKIUU NPUCOCIUHEHUS
(TumpupoBaHUe, TaIOTeHUPOBAHUE ), TOPEHUS U monuMepu3anun. 1,2- u 1,4-
[pucoenunenue. [lonyuenne ankagrenos. Cuare3 OyTaaueHa u3 OyraHa u
staHosa. [Momumepusanus. Kayuyku. Britag C. B. JleOenepa B mosyueHue
CHHTETHYECKOTo Kaydyka. Bynkanuzamus kayuykoB. Pesnna. MHOT0OOOpasne
BUJIOB CHHTETHYECKUX KaydyKOB, NX CBOHCTBA U MIPUMEHEHHUE. AJKUHBI.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIIBI alleTHIICHA.
sp-I'mbpunuzanus opouraneii aroMoB yriepoza. I'oMonoruueckuii psin 1 oomas
¢dopmyna ankrHoB. HoMeHKknaTypa ankuHOB. M30MepHst alKHHOB: YTIEPOJHOTO
CKeJleTa, TIOJIOKEeHHsI KPaTHOM CBSI3M, MeKKilaccoBast. du3mueckne cCBOWCTBA
aJKUHOB. XMMHUUYECKHE CBOMCTBA aJIKUHOB. Peakiinu nprucoe1MHEHUs Kak
CHoco0 Moy4YeHus MOJIMMEPOB U APYTHX MOJIE3HBIX MPOIYKTOB. [ mapupoBanue.
Peakuyu nmprcoeinHEHNS TaIOTEHOB, TAIOTEHOBOAOPOOB, BOJIBI.
Tpumepuzanusa u 1uMmepusanus aiietTuineHa. Peakuuu 3amenenus. KuciorHsie
CBOMCTBA aJKWHOB C KOHIICBOW TPOUHOM CBSA3bI0. ATICTHUIICHUIBI.

Peakuuu nprucoeuHeHNs: raloreHUpOBaHUE, THIPUPOBAHUE,
rUporajoreHupoBanue, ruaparanus (peakuus Kydeposa). Jumepuszanus
U TpuMepuzauus ankuHoB. OkucneHue. [IpuMeHeHHe anKUHOB.

[uensl. CTpoeHre MOJIEKYJ, U30MEPHS U HOMEHKJIaTypa alKaJAueHOB.
®duznyeckre CBONCTBA, B3aMMHOE PACIIOIOKEHUE TU-CBSI3E B
MOJIEKYJIaxX aJKaJAUCHOB: KyMYJIHMPOBAHHOE, CONPSDKEHHOE,
nzonupoBanHoe. OcOOEHHOCTH CTPOEHHS COIIPSKEHHBIX aJKaJueHOB, HX
MOJTyYEHHE.

AHaJorusi B XMMHU4ECKUX CBONCTBAX AJIKCHOB U AJIKaIHUCHOB.
ITonumepusanus ankaaveHoB. HaTypaabHbIi U CHHTETUYECKUN KaydyKH.
Bynkanuzanus kayuyka. Pesuna. Padots! C.B.JIebeneBa, ocobeHHOCTH
peaxknuii IpUCcOeIMHEHNUS K aJKaJAueHaM C CONPsDKEHHBIMU MH-CBSI3IMHU.
Huknoankausl. ['oMonormaeckuit psag u o0mast (GopmMylia IIKIOANTKAHOB.
Hanpspkenue nukina 8 C3H6 , C4H8, CSH10 , kordopmanuun C6H12,
N30MEpHS UKJIOATIKAHOB («II0 CKEJIETY», LIUC -, TPAHC-, MEXKKIIACCOBas).
XUMHUECKHE CBOMCTBA LIMKIOAIKAHOB: TOPEHUE, PA3IOKEHUE,
panukanbHOe 3amelenne, nzomepusanus. OcoOble cBoiicTBa
[UKJIOTIPOTIaHa U IIUKIO0yTaHa.

Apensl. benzon kak npencraButens apeHoB. CTpOeHUE MOJIEKYJIbL
OeH3ona, conpsbkeHne H-cBs3eit. [lomydenne apeHoB. dusnyeckne
cBoiicTBa OeH30Ma. Peakinu 351eKTpohUIbHOTO 3aMEIIEHUs C YIaCTHEM
OeH30J1a: raJIOTeHUPOBaHKE, HUTPOBAHUE, ANKUIpoBaHue. OpueHTanus
pH 3NeKTpoUIbHOM 3aMeleHnH. Peakiiny G0KOBBIX Lenen
ankunoen3onoB. CrnocoObl monyuenust. [IpumeHenne GeH30ma U ero
TOMOJIOTOB.

Pemenne pacueTHbIX 3a7a4 Ha BBIBOJ (OPMYJT OPraHMYECKHUX BELIESCTB 110
MAacCCOBBIM JOJISIM U IO MTPOAYKTaM CropaHus.

JemoncTpanuu. ['openne stuneHa. OTHOIIEHHE BELIECTB K pacTBOpPaM
nepMaHratara Kajaus 1 6poMHoii Boge. OnpeneneHue KaueCTBEHHOTO
cocTaBa METaHa M 3TUJIEHA IO IPOAYKTaM TOPEHHSI.

JlaGopaTopHbIe onbITHI. 1.M3roTOBIEHNE MOIENEH YIIIEeBOJOPOIOB U UX
raJloreHIIPON3BOAHBIX. 2. O3HAKOMIIEHHE C IPOAYKTaMH HE(TH,
KaMEHHOTO YIS U MPOAYKTaMH uX nepepabotku. 3.00HapykeHHue B
KEepOCHHE HeTpeIeTbHBIX coennHeHuil. 4. O3HakoMIIeHne ¢ 00pa3laMu
Kay4yKOB, pE3UHBI U 500HUTA.




BsaumoneiicTBre aneTHICHUAOB C TajoreHankaHaMu. | opeHne ameTuneHa.
OxucieHne alKMHOB PacTBOPOM IepMaHTraHara Kanwus. [lomydenue aneruneHa
MUPOJIM30M METaHa U KapOUIHBIM MeToAoM. CHHTE3 alKHHOB aJKIIUPOBAHUEM
anetunuaoB. [Ipumenenue anetunena. [ opeHue aneTuineHa Kak HICTOYHUK
BBICOKOTEMIIEPATYPHOTO TIAMEHH TSI CBAPKHU M PE3KH METAJUIOB. APEHBI.
Hcropus otkpeiTus 6ensona. [lorsarue 06 apomarranocTH. [IpaBumo XroKKeIs.
Hebenzonnusie apomarndeckue cucteMbl. COBpeMEHHBIE MPENICTaBICHUS 00
3JIEKTPOHHOM U IPOCTPAHCTBEHHOM CTpoeHUHU OeH3ona. Obmas Gpopmyna
apeHoB. M3oMepust 1 HOMEHKIIaTypa roMosIoroB Oen3omna. M3zomepust
JM3aMELICHHBIX OCH30JI0B Ha pUMepe KcritonoB. Ou3nyeckre CBOWCTBA
OeHzosa. XuMHUUecKre CBOMCTBa OeH3oa. Peakiiny 3amereHust B 0eH30JI5HOM
snpe (3mekTporIIbHOE 3aMeIleHNE): TAIOTeHUPOBaHNE, HUTPOBAHHE,
ANKWIAPOBaHUE, allWIIMPOBaHNE, CYIbQUpoBaHne. MeXaHU3M peaKInu
ANMEeKTPOGUILHOTO 3aMeleHus. Peakiun mprucoeMHeHHs K OCH30ITy
(TumpupoBaHUe, raOTeHUPOBaHUE (XJIOPUPOBAaHUE HA CBETY)). Peaknus
roperus. OcoOOEHHOCTH XUMHUYECKHX CBOWCTB aIKMIIOCH30JI0B Ha IPUMepe
Tonyona. B3auMHoe BinsiHEE aTOMOB B MoJIeKyJie Tonyona. [IpaBuna
OpuCHTAllUN 3aMECTHUTEIIEH B peaKknuAX 3aMCIICHHM A, COTJIaCOBaHHAA U
HECOTJIACOBaHHAA OpUEHTANNs. XIIOpUpoBaHue Tonyosa. OKHCIeHne
anKuI0EH30JI0B PACTBOPOM IIepMaHraHarta Kanus. ['ajorenupoBanue
ankunOeH30710B B O0KOBYIO 1ienb. HurpoBanue Hurpodensona. [lonyyenne
Oensona u ero romosoros. [[pumenenune romonoros 6en3omna. [lonsarue o
MONUSIZICPHBIX apeHax, UX (PU3UOJIOTHIECKOE JIEHCTBHIE HA OPTaHU3M YeJIOBEKa.
'eneTrueckas CBS3b MEXJTY Pa3IMUHBIMHU KJIACCAMH YTIIEBOJOPOJIOB.
KauecTBeHHBIE peakiiuu Ha HENPEAeIbHBIC YTIEBOAOPOIbI.
l"amoreHonpon3BoHBIE YTIIEBOAOPOAOB. DIEKTPOHHOE CTPOCHUE
raJloreHOPOU3BO/IHBIX YTIIEBOI0POIOB. Peakinu 3amMenieHus rajnoreHa Ha
TUAPOKCHII, HUTPOTPYIIILY, LIUaHOTPYIIIy, aMMHOrpynny. JleiicTBue Ha
TaJIOT€HITPOU3BOIHBIE BOJHOTO M CIIUPTOBOTO pacTBopa mienodn. CpaBHEHHE
PEaKIIMOHHOW CIIOCOOHOCTH aJIKWII-, BUHIII-, (DECHHUI- U OCH3MITAIOT€HUJIOB.
B3auMoelicTBre qurajoreHajJkaHoB ¢ MarHueM U UHKoM. [loHsTue o
METAIJIOOPTAaHHYECKUX COSTUHEHHSIX. MarHuiiopraHuuecKrue COeAMHCHUSI.
Peaktus ['punbsapa. Micionp3oBaHue TaqoreHONPONU3BOIHEIX B OBITY, TEXHUKE U
B CHHTE3€.

Kuciopoacoaepsxammye opranudyeckue coefunenus (24 yaca)

Crmptel. Knaccugukanus, HOMEHKIIATypa ¥ U30MEpUs CIIUPTOB.
I'omonoruyeckuii psia u obmias GopMyiia npeaebHBIX OJJHOATOMHBIX CITUPTOB.
Du3nYeCcKUe CBONCTBA MPEIETbHBIX OJIHOATOMHBIX CIUPTOB. BojgopoaHas cBs3b
MEXJTy MOJICKYJIAMH U €€ BIUSHUE Ha (PU3NICCKIE CBOMCTBA CITUPTOB.

Kucaopoaconep:xamiue coennnenusi. (17 4)

Cruptel. CocTaB 1 Knaccuukanys cnupTos (10 XapakTepy
YIJIEBOAOPOIHOIO PaiuKaja U 110 aTOMHOCTH), HOMEHKJIaTypa. Vzomepust
CHHUPTOB (TIOJIOKEHNE THAPOKCUIIBHBIX TPYIII, MEXKKJIACCOBas,




XUMHUYECKHE CBOWCTBA CIIMPTOB: KUCIOTHBIE CBOMCTBA (B3aUMOJICHCTBHE C
HaTpHEM Kak CII0CO0 yCTaHOBJICHUS HAIWYMSA THAPOKCOTPYIIIIbI); PEAKLIUH
3aMelIeHUs] THIPOKCHIBHOM TPYIIBI HA TAIOTEH KaK CIOCO0 MOMTy4YeHus
pacTBOpHUTENeii; MEKMOJIEKYIAPHAs U BHYTPUMOJIEKYJISIpHAS IeTUApaTalus;
00pa3oBaHME CIOXKHBIX 3PUPOB C HEOPTAHMUECKUMHU 1 OPraHUIECKUMHU
KHCJIOTaMu; ropeHue; okuciaenue oxkeuaom meau (1), moakucieHHbIM
pacTBOpoM TMepMaHraHaTa Kajisl, XpOMOBOI CMEChIO; peaklnu
YIIIEBOAOPOIHOTO paarkaia. CpaBHEHHE peaKIMOHHOHN ClIOCOOHOCTH
NEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX OAHOATOMHBIX CIIUPTOB B PEaKL1H
3aMeleHust. ATKOTONATHL. [ napou3, ankuarupoBaHue (CHHTE3 MPOCTHIX AQHUPOB
no Bunbesmcony). Ddupst pocopubix kucaoT. Posik MoHO-, 1U- 1 TprdoOchaToB
B OmoxmMuyecKux mporeccax. [I[poMbinuiennsnil cuaTe3 metanona. [lomydenne
3TaHoJa: peakuus OpOKEeHUs IIIOKO3bl, THApaTanus sTuiaeHa. [Ipumenenue
MeTaHoJa U 3TaHona. Pu3noIoruyeckoe JeicTBUEe METaHoa U 3TaHOJIa Ha
OpraHu3M 4esloBeKa. MHOroaTOMHBIE CIIUPThL. DTHIICHITIUKOIb U TTIMLEPHUH KaK
NPEACTaBUTENH PEAEIbHBIX MHOTOATOMHBIX CIIUPTOB, UX (PM3HUYECKHE U
XHUMHYeCKHe cBOlicTBa. KauecTBeHHAs peakusi HA MHOTOATOMHBIE CIIUPTHI U €€
NpUMEHEHUE IS paCIIO3HABAHHUS TIHIEPUHA

B COCTaBE KOCMETHUYECKUX cpeacTB. CHHTE3 TUOKCaHA U3 3TUIICHTIIUKOJIS.
TOKCHYHOCTB 3TUIICHTITHKOIIS. [IpakTHYeckoe MpUMeHEeHNE STHIICHTIINKOIIS 1
rimnepuna. [Ipocteie 3upbl Kak H30MepHI MPEJIEbHBIX 0THOATOMHBIX
cnupToB. CpaBHEHUE UX (PU3NYECKUX U XUMHUYECKHX CBOMCTB CO CIIUPTaMH.
Peakuus pacuiensieHust mpocThIX 3GUpoB HomoBogopoaoM. [lepokcuast
NPOCTHIX 3()UPOB, MEPHI TPEAOCTOPOKHOCTH MPU padboTe ¢ HUMU. DEHOITBI.
Crpoenue, n3oMepHs 1 HOMEHKIaTypa GeHonoB. BzaumHoe BIMsIHUE aTOMOB B
MoJekyie ¢peHona. Puznueckue 1 XuMHUUECKHE CBOUCTBA ()eHOIa U KPE30JIOB.
Kucnorasle cBoiicTBa (hEHOIOB B CPaBHEHUH CO CIIUPTAMU: PEAKIIMU C HATPUEM,
THJIPOKCUIOM HaTpus. Peakunu 3aMerienus: B 0eH30JIbHOM KOJIbIIE
(ranorennposanue (OpoMupoBanue), HUTpoBanue). [Ipocteie 3¢upsl GpeHonos.
Oxwucinenne ¢penonos. KauectBennsie peakiuu Ha ¢peHos. [lonyuenue denoua.
[Mpumenenne penona. KapOoHWIEHBIE COETUHEHUS. AJBJIETHIBI U KETOHBI.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE KapOOHMIILHON TPYIIIIBI, €€
NOJSIPHOCTH U NOJIApU3yeMocTb. Kitaccudukanus anpIeruioB 1 KETOHOB.
CrpoeHue npeeNbHBIX albJerHI0B. [ OMOIOTHYeCKUH psijl, HOMEHKIIATypa,
W30MepHs NpeIebHBIX anbaeruoB. CTpoeHe MOJIEKYIIbI alleTOHA.
l'omonoruyeckuii psia, HOMEHKIATYpa U n3oMepust keroHos. O0mias ¢popmyna
NpeIeNbHBIX alTbJACTHIOB U KeTOHOB. Du3nueckue cBoWcTBa hopMalbaerua,
areTanbpJeruia, aeToHa. [loHsITHe 0 KeTO-eHOMBHOM TayTOMEpUHU
KapOOHMJIBHBIX COEMHEHUH. XMMUYECKHE CBOMCTBA MPEESIbHBIX AIbJCTHIOB U

«YTIEPOJHOTO cKemeTay). Ou3nuecKkue CBOWCTBA CIUPTOB, HX
norydeHne. MexXMoeKyisipHasi BOJOpoIHas CBsi3b. OCOOCHHOCTH
JIEKTPOHHOT'O CTPOEHUS MOJIEKYJI CIIUPTOB. XMMHUECKHE CBOWCTBA
CIHUPTOB, 00YCIOBJICHHBIC HATMYUEM B MOJIEKYJIaX THAPOKCOTPYIII:
00pa3oBaHMe aIKOTOJISTOB, B3aNMOIEHCTBUE C TAIOTEHOBOAOPOIAM,
MEKMOJIEKYJISIpHAsl U BHYTPU MOJIEKYJISIpHASI IerUApaTanus,
sTepuduKanus, OKUCICHNE U ACTHIPUPOBaHHEe CITUPTOB. OCOOCHHOCTH
CBOICTB MHOT0OaTOMHBIX cTIUpTOB. KauecTBeHHas peakius Ha
MHOI'0aTOMHBIE CITUPTHL. BaxkHel11e NpeaCcTaBUTENH CIIUPTOB: METAHO,
3TaHOJ, TUJICHIJINKOIb, MulepuH. dusnonoruyeckoe aeicTeue
MeTaHoJa U 3TaHona. PaccMoTpeHne MeXaHU3MOB XUMHUYECKUX PEAKIHI.
JdemoHncTpauuu. Brigenenue Bogopoaa U3 3TUIIOBOTO CIIUPTA.
CpaBHEHHE CBOICTB CIIUPTOB B TOMOJIOTHYECKOM POy (PacTBOPUMOCTH B
BOJIe, TOpPEHHUE, B3auMO/IeiicTBHe ¢ HaTpueM). B3aumoneiicTeue
rimiepuHa ¢ HarpueM. [lonydenne cinoxubpix 3¢upoB. KauecTBenHas
peaxiusi Ha MHOTOaTOMHBIE criupThl. KadecTBeHHast peakius Ha ¢eHo (¢
xyopuoM xenesa (I11), PactBopumocts (heHoa B BOJIE IPH PA3TUUHOM
TeMreparype. BeitecHenue deHomna u3 deHonsTa HaTpUs yroJbHOU
KHUCJIOTOM.

JlabopaTopHble onbITHI. 1. PacTBopeHue riviepruHa B BOJIE U peakius
ero ¢ ruapokcuaom meau (11). Bzaumoneticteue penona ¢ GpomMHON
BOJIOM U C PACTBOPOM ILIEIOYH.

®enonbl. CTpoeHne, N30MEpHs, HOMEHKIIaTypa (EeHOJIOB, HX (GU3NIECKHIE
CBOWCTBA U TIOJTydeHre. XUMUIECKue cBoicTBa peHonos. KucnorHsie
cBolicTBa. B3aumMHoe BIMSHHUE aTOMOB U IPYIII B MOJIEKYJIaX
OpraHMYeCcKUX BellecTB Ha npuMepe deHomna. [lonmmkonaeHcanus Gerona
¢ popmanpaerugom. KauectBennas peakius Ha (eHon. [Ipumenenue
¢denona. MHOroaToMHbIe (DEHOIBI.

JeMoHncTpauuu. Beigenenue Bogopoaa u3 3TuinoBoro cnupra. CpaBHEHHE
CBOIICTB CITUPTOB B TOMOJIOTHYECKOM PSiAY (PaCTBOPHUMOCTH B BOJIE,
ropeHue, B3auMOICHCTBHE C HATpHeM). B3anMmoieficTBre TIIUIeprHa C
HatpueM. [lonyuenue crnoxHbix 3gupoB. KauecTBeHHas peakius Ha
MHOTOaTOMHbIe cupThl. KadecTBeHHas peakiust Ha GeHo (C XJIOpuaoM
xemnesa (I1I), PactBopumocTts peHONA B BO/IE TP PA3IMIHOM
Temieparype. BeirecHenue deHosa u3 deHossiTa HATPUS YroOJbHOM
KHCIIOTOM.

JlaGopaTtopHsie onbITHL. 1. PacTBOpeHNE MHIIeprUHA B BOAC U PEAKIIHS €TO
¢ ruapokcugom menu (II). Bzaumopeiicteue GeHosa ¢ OpOMHOM BOAOH U
C PacTBOPOM HIEJIOYH.




KETOHOB. MeXaHn3M peakiy HyKJIeo(pUIbHOTO IPUCOSTNHEHHUS 110
KapOOHMIIbHOM Tpynne. Peakunu npucoenuHeHns BOAbl, CIUPTOB,
UaHOBOAOPOAa U ruapocyibduTa Hatpust. [lonydeHue aneraneii u keTanei.
CpaBHeHHE PeaKIMOHHON CIIOCOOHOCTH aJbJIETUAOB H KETOHOB B PEAKIIUIX
npucoennHeHus. Peakuyuy 3aMeIneHns aToMOB BOJOPOa IPH YIIIEPOJHOM
aTome Ha rayoret. [lomumepu3sanus popmansaeruia u aneranpaeruga. CuHTes
CIHUPTOB B3aUMOACHCTBHEM KapOOHWIBHBIX COEANHEHUH C PEaKTUBOM
I'punbspa. Oxucnenne KapOOHMIBHBIX coeAnHeHHH. OCOOEHHOCTH peaKkun
OKHCIIeHUs aneToHa. CpaBHEHUE OKUCIICHHS aJIbAECTHI0OB U KETOHOB.
I'mapupoBanue. BoccraHoBieHue KapOOHHIBHBIX COCTUHEHUI B CITUPTHIL.
KauecTBeHHBIE peakiiuy Ha ajbJIETUAHYIO TPYIITY (peakus «cepeOpsHOro
3epKkainay, B3aumojieicTre ¢ TuapokcuaoM menu (I1)). AmpaoapHO-KpOTOHOBAsS
KOHJIEHCAIsl albAeTUAOB U KeToHOB. OcoOeHHOCTH (hopMabaeTrua.
ITony4yenue npeaenbHbIX ANBAETUI0B: OKUCICHUE CIIMPTOB, THAPATALIHAS
aneruieHa (peakuusi Kydeposa), OKHCIEHHEM 3TUIIEHA KHCIOPOAOM B
npucyrcTBun xiopuaa namaaus (I1). [lomydenue amerona okucieHueM
npornaHofa-2 v pa3ioKeHUeM KaJbIIMeBOW M 0apueBOM COJIM YKCYCHOM
KUCHOTHL. TOKCHUYHOCTH alnbJerua0B. BaxkHeiilne npeIcTaBUTENN aJlbJAETUIOB U
KETOHOB: (hOpManbAEIul, YKCYCHBIM anbJerus, aleToOH U UX IPaKTHIECKOe
ucnonb3oBanue. Kapoonossie kucnotel. CTpoeHHUE MpeAeTbHBIX OJHOOCHOBHBIX
kapOOHOBBIX KHCIIOT. Kitaccudukanus, n3oMepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT. DJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHUE KAPOOKCHIBHOM TPYIIIIBL.
l'omonoruyeckuii psa u odmwas Gopmysa NpeaeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIO0T. Du3nueckne CBOWCTBA MPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT Ha IPUMEpPE MyPaBbUHOH, YKCYCHOH, TPOITMOHOBOH,
MaJbMUTUHOBOM M CTEApUHOBOM KUCIOT. BogopoaHble CBs3H, acColManus
KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBA MpeIebHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIOT. KuCoTHBIE CBOMCTBA (M3MEHEHHE OKPaCKH MHIUKATOPOB,
peaKkuy ¢ aKTUBHBIMH METAJUIAMH, OCHOBHBIMH OKCHJAMH, OCHOBaHUSIMH,
comnsimu). Mi3aMeHeHre critbl KapOOHOBBIX KHCIIOT ITPH BBEJICHUH JJOHOPHBIX
aKIeNTOPHBIX 3aMecTUuTeNnel. B3anMoeiicTBie KapOOHOBBIX KHUCJIOT CO
CUpTaMu (peakuus 3TepupuKamum), 00paTUMOCTb PEaKIH, MEXaHU3M
peaxuu stepupukanyy. [ anoreHupoBaHre KapOOHOBBIX KUCIOT B OOKOBYIO
renb. OcoO0eHHOCTH XUMUYECKHX CBOWCTB MYPaBbHUHOM KHUCIOTHI. [lomydenne
NpeIeNbHBIX OJJHOOCHOBHBIX KApOOHOBBIX KHCIIOT: OKUCIICHHE aJlbJIETH/IOB,
OKHCJICHUE MEPBUYHBIX CIIUPTOB, OKUCIEHUE AJIKAHOB U AJIKEHOB, THIPOJIN30M
reMHUHaJIBHBIX TPUTaJIoreHu10B. B3aumoieiictBuem peaktusa [ puHbspa ¢
YIJIEKUCIIBIM Ta30M. [loiyueHre MypaBbUHOM U yKCYCHOW KUCIIOT B
MPOMBIIUIEHHOCTHU. [IpuMeHeHne MypaBbMHON M YKCYCHOM KHCIIOT.

Anpperunsl u keToHbl. Kitaccudukarus, cTpoeHre HX MOJEKYT,
nU30MepHs U HOMEHKIaTypa. OCOOCHHOCTH CTPOCHUSI KapOOHHMIBHOM
rpymmnsl. @uszndeckue cBocTBa popMaiberiia U €ro roMoJIOroB.
XuMHYeCcKre CBOHCTBA ajbACTHI0B, 00YCIOBICHHbBIE HATMYHEM B
MOJIEKyJIe KapOOHMIIEHOU IPYIITHI aTOMOB (THIPHPOBAHNE, OKHCIICHHE
aMMHa4YHBIMH PacTBOpPaMu oKcuaa cepedpa u rugpokcuna meau (11)).
KavecTBeHHbIE peakuy Ha albJIeTUAbl. Peakius noJuKoHAeHCAuT
dbenomna ¢ hopmanmpaeruaoM. OCOOEHHOCTH CTPOCHHS B XUMHUICCKUX
CBOWCTB KETOHOB.

Hemonctpanun. Peakuus «cepeOpsHOTO 3epKaiay.

JlaboparopHsie ombIThl. KauecTBeHHBIE peakIIny Ha albIeTHIbI (C
aMMHUAYHBIMH PacTBOpPaMH OKcHaa cepedpa u ruapokcuaom mMeau (11)).
OxkucieHue cnupra B anpaerui. [lomyueHue u cBoiicTBa KapOOHOBBIX
KHCJIOT.

KapGonossle kucnoTsl. CTpoeHre MOJIeKyJ KapOOHOBBIX KUCIIOT U
KapOOKCUIbHOM rpymibl. Kinaccuukanys u HOMEHKIaTypa KapOOHOBBIX
kucinoT. Puzndeckue cBOHCTBAa KAPOOHOBBIX KUCIIOT U UX 3aBUCHMOCTh
OT cTpoeHus MoJieKys1. KapOoHOBEIe KHCIIOTHI B Ipupoe. bruonornveckas
poib KapOOHOBBIX KUCIOT. O0IIKE CBOMCTBa HEOPTAHUYECKUX U
OpPraHUYECKUX KUCIIOT (B3aMMOJICHCTBHE ¢ METAJIaMU, OKCUIAMH
METaJUIOB, OCHOBAaHUSIMH, COJIIMH). BinsiHue yrieBoiopoJHOTo pajnkana
Ha cHITy KapOOHOBOI KUCIOTHL. Peakuus srepuduKkaiiy, ycloBrs ee
npoBeneHust. OTHOOCHOBHbBIE U MHOTOOCHOBHBIE, HETIPEIEJIbHBIC
KapOOHOBBIE KHCIOTH. OTAEIbHBIE PEACTAaBUTEIN KUCIIOT.

Crnoxuble 3pupbl. CTpoeHHE CIIOKHBIX 3PUPOB, H3OMEPHS
(MeXKIIaccoBast M «YTJIEPOJTHOTO CKenleTay). HoMeHkIaTypa cliosKHBIX
3¢upoB. OOPaTUMOCTD PeaKkLUUH STEPUPHUKALNHT, THAPOIN3 CIOKHBIX
a¢upoB. PaBHoBecHe peakiyn: dTepuUKaIin- THAPOIH3a; (aKTOPhI
BIUSIIOIINE HA TUAPOIIU3.

Kupsr - cioxHbIe 3QUPHI TIMLEPHHA U KapOOHOBBIX KUcI0T. CocTas u
cTpoeHue MoJieKy kupoB. Knaccudukanus xupos. OMbUIEHHE )KHPOB,
MoJTydeHne Mbuta. Mputa, OObSICHEHNE MX MOIOIIUX CBOMCTB. JKHpHI B
npupone. bruonornueckas gpyunxius xupos. [Torsitue 06 CMC.
OO0BsicHEHNE MOIOIIKX cBOMCTB MbL1a 1 CMC.




JIByxoCHOBHBIE KApOOHOBBIE KUCIOTHI: OOIINE CITOCOOBI TIOTYUEHHUS,
0COOCHHOCTH XMMHYECKUX CBOMCTB. [l]aBeneBast n MaOHOBas KHCIOTa KaK
NpeACTaBUTENN AUKAPOOHOBBIX KUCIOT. CHHTE3bI HA OCHOBE MaJOHOBOTO
a¢upa. AHTUAPUABI U UIMUAABI TUKApOOHOBBIX KUCIOT. HenpenenbHubie n
apoMaTHYeCKre KUCIOTHI: 0COOEHHOCTH MX CTPOCHUS U CBOUCTB. [Ipumenenne
OCH30MHOM KUCIIOTEI. ApOMaTHIECKHE TUKAapOOHOBEIE KUCIOTHI ((pTameBas,
n3odraneBas 1 TepedTaneBas KUCIOTHI): TPOMBIIUICHHbIE METOABI TOTYYCHUS U
npumenenue. [loHsTHE 0 THAPOKCUKAPOOHOBBIX KUCIOTAX U MX MPEACTABUTEINIX
MOJIOYHOM, TMMOHHOH, SI0JJOYHOM ¥ BUHHOM KHCJIOTaX. BEICIIHE MpeaeTbHBIE U
HeTpenenbHbIe KapOOHOBBIE KUCIOTHI. 3HaYeHUE U PUMEHEHHE KapOOHOBBIX
kucinoT. yHKIMOHATBHBIE TIPOU3BOAHBIE KAPOOHOBBIX KUCIIOT.
XnopaHTUAPUABI M aHTHIPH]IEI KAPOOHOBBIX KUCIIOT: TIOTYyYSHHE, THIPOIH3.
BaumopeiicTBre XJIIOpaHTUAPUIOB ¢ HYKICOPIEHBIMU peareHTaMu.
[Mony4eHue CI0XHBIX (PUPOB € UCTIONB30BAHUEM XJIOPAHTHIIPUIOB U
aaTuapuI0B KucioT. Croxabie 3¢upsl. CTpoeHNe, HOMEHKIATYpa U H30MEPHs
CIOXHBIX 3GupoB. CokHBIE 3QUPHI KaK H30MepPhl KAPOOHOBBIX KHCIOT
(MexknaccoBas nzomepus). CpaBHeHHE (PU3UUCSCKUX CBOMCTB U PEAKIIMOHHOM
CIOCOOHOCTH CIIOKHBIX 3(UPOB ¥ N30MEPHBIX UM KapOOHOBBIX KHCIIOT.
T'unponu3 cnoxHbIX 3¢gupoB. CIOCOOB! OTYUYEHHSI CIOXKHBIX 3(DHUPOB:
ITepUQUKaIs KAPOOHOBBIX KHCIIOT, AI[MITUPOBAHNE CITUPTOB U aJKOTOJISITOB
raJioreH aHTUPUAaMHU B aHTHIPHIAMH, ATKWINPOBaHHUE KapOOKCHIIAT-HOHOB.
CuHTE3 CIOXKHBIX 3GUPoB PeHoI0B. CraoxHbIe 3PUPHl HEOPTAHUIECKUX KUCIIOT.
Hutpornunepun. [IpumeneHne clioKHBIX 3QHUPOB B MUIIEBON U MapproMepHOit
MPOMBIIIIEHHOCTH. AMH/IbI KAPOOHOBBIX KHCIIOT: TOJyYeHHE 1 CBOWCTBA Ha
npumMepe aneramuna. [lonsaTie o HuTpriIax KapOOHOBEIX KUCHOT. [{manrw-
puHbl. Con KapOOHOBBIX KUCIIOT, UX TEPMHUUYECKOE PA3IIOKEHUE

B IPUCYTCTBUM mesioud. CHHTE3 KapOOHWIBHBIX COSTMHEHUH pa3iokeHHeM
KaJbIUEBBIX COJIEH KapOOHOBBIX KUCIIOT
JdemoncTpanumn. 1. BzaumoaeicTBre HATPUSL C STAHOJIOM.

2. Oxucnenue 3ranona okcuaom meau (I11). 3. I'operue sTanona.

4. B3anmogeiicTBrue TpeT-0yTUIOBOTO CIIHPTAa C COJISTHON KHUCIIOTOM. 5.
Honodopmuas peakuust. 6. Onpenenenue anbIerua0B IpH HOMOIIH
Ka4eCTBEHHBIX peakuid. 7. OKUCIEHUE AJIbJETUIOB [IEpMaHraHATOM KaJusl.
Jlaboparophbie onbIThl. 1. CBOWCTBA 3TUIIOBOIO CIIHPTA.

2. CeotictBa rauiepuna. 3. CpoiicTa denona. 4. CoiictBa popmaiuna. S.
CaoticTBa ykcycHOHM KUCIOTHI. 6. Conu KapOOHOBBIX KHCIIOT.

A30T- 1 cepocoep:kamue coequHenus (11 yacon)
Hutpocoenunenus. D1eKTpOHHOE CTPOSHUE HUTPO- Irpynnsl. [lonydyenue

YriaeBoasl 4 a30TcoAep KallHe Oprannyeckue Bemecrsa (12 yacon)
DTUMOJOTUS Ha3BaHUs Kiacca. MOHO-, M- U TIOJIUCAXapUJIbL.




HUTpOcOeANHEHUI. BoccTaHOBICHIE HUTPOAPEHOB B aMUHEI. ApOMAaTHYECKUE
HUTPOCOETUHEHHUS.

AKIIENTOPHBIE CBOMCTBA HUTPOTPYIIIEL. AJIBIOIEHO-KPOTOHOBASI KOHICHCALIUS
HUTPOCOEAMHECHUH. B3phiBuathie BemecTBa. AMuHbL Kitaccuukanus no Tumy
YIJIEBOJOPOAHOIO PaiuKalla U YUCIly aMUHOTPYIII B MOJIEKYJIE, HOMEHKJIATYPA,
U30Mepus aMUHOB. [lepBUYHEIE, BTOPUYHBIC U TPETUIHBIC aMUHBI. DJICKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOCHUE MpeIeIbHbIX aMUHOB. Du3nveckue cBoiicTBa
aMUHOB. AMUHBI KaK OpraHUYE€CKUE OCHOBAHUS: PEAKLIUU C BOJOU, KUCIOTAMH.
Conm ankmiaMMOHUSA. Peakmus ropeHnsi aMHHOB. AJTKAIUPOBAHUE U
alWJIMPOBAaHUE aMUHOB. Peakiinn aMuHOB ¢ a30THCTOM KuciaoTou. [lonsaTue o
YeTBEPTUYHBIX AMMOHHUEBLIX OCHOBaHUIX. HuTpo3a- Munbl. Metoasl
UACHTU()UKAINY IEPBUYHBIX, BTOPUYHBIX U TPETHYHBIX aMUHOB. [lomyaenue
aMUHOB aJKWIMPOBAHUEM aMMHUAKa U BOCCTAHOBICHUEM HUTPONPOU3BOIHBIX
YIIIEBOIOPOJIOB, U3 cIUPTOB. [I[puMeHeHe aMHHOB B (hapMalieBTUIECKOM
MPOMBIIUICHHOCTH. ApOMaTUYECKUE aMUHbl. AHWINH KaK MPEICTaBUTEIb
apoMaTHyecKux aMuHOB. CTpoeHue aHWINHA. B3auMHoe BIMsIHUE TPYIINT aTOMOB
B MOJICKYJIC aHWIMHA. BiiusaHue 3amecTuTeNneil B apoMaTHYeCKOM sApe Ha
KHCJIOTHBIC U OCHOBHBIC CBOMCTBA apuiiaMuHOB. [IprumnHb! ocialieHus
OCHOBHBIX CBOMCTB aHWJIMHA B CPABHEHUHU C aMUHAMU NPEJEIbHOrO psaa.
XuMHYeCKre CBOMCTBA aHUIMHA: OCHOBHEIE CBOMCTBA (B3aUMOJICHCTBHE C
KHCIIOTaMH); PEaKIINK 3aMEMICHHS B ApOMaTHIECKOE sIpo (TaIOreHUPOBAHUE
(B3auMoeicTBIE ¢ OpOMHOI BOJI011), HUTPOBaHHUE (B3aMMOCICTBYE C a30THOU
KHCIIOTOM), CyTb()UpPOBaHKE); OKHCICHHE; ATKIINPOBAHUE U allMUIMPOBAHUE TI0
aToOMy a30Ta). 3aliuTa AMHUHOTPYIIIEI IPU PEAKITUN HUTPOBAHUS aHUIMHA.
Aueranunup. Iuazocoenunenus. JInazoTupoBaHyue NEPBUYHBIX apUIAMUHOB.
Peakum qua3ocoeJMHEHMH ¢ BBEIJICICHHEM a30Ta. Y CIIOBHS a30COYETaHUS, a30-
U INa30COCTaBISIONINE. A30KPACUTENH, 3aBUCUMOCTh X CTpoeHus oT pH
cpensl. Uanukaropsl. [lomyuenne annnuna (peakius 3uHUHA). AHUIUH KaK
ChIpbe JUIsl MPOM3BOCTBA AHWJIMHOBBIX Kpacuteneil. CHHTE3bl HA OCHOBE
anmnmHa. Cepoopranudeckue coemuuenus. [IpencraBnenue o ce-
pOOpraHmIecKuX coennHeHNsIX. OCOOEHHOCTH UX CTPOCHUS

Y CBOMCTB. 3HaUCHHUE CEPOOPTaHUYECKUX coequHEHU. ['eTeponkibl. A30T-,
KHCIIOPO/I- U CEPOCOIepKAIUE TeTepOIHKIIbI. DypaH, MUPPOI, THOPEH U
MMHUIA301 KaK MPEACTaBUTENN MATHWICHHBIX TETEPOITUKIIOB. [Ipupoma
APOMATHYHOCTH IISITHYICHHBIX TETEPOIMKIIOB. DJIEKTPOHHOE CTPOSHUE MOJIS
KYyJIbl IUPpOJIa, apOMATHUECKHUM XapakTep MoneKyibl. KucioTHsie cBoiicTBa
nuppona. Peakiuu ruipupoBaHus reTepoIukioB. [loHATHE 0 MPUPOTHBIX
nopdupunax — xjopoduuie u reme. O0IIUE MpeACcTaBIeHU 00 UX PO B
>KuBoM npupoae. [lupuans Kak mpeIcTaBUTENb MIECTUWICHHBIX TeTEPOLIUKIIOB.

IIpencraBurenu ka0l rpymsl. buosornueckas poss yriaesonos. Mx
3HAa4YeHHE B KU3HU YEIOBEKa U OOIIECTRa.

Monocaxapuasl. x knaccupukanus. ['eKco3bl U UX IpeICTaBUTEINH.
I'mioko3a, ee hpuznveckue cBOCTBa, CTPOCHUE MOJIEKYJIbl. PaBHOBecHS B
pacTBOpE TIIIOKO3BI. 3aBUCUMOCTh XUMUYECKIX CBOMCTB TIFOKO3EI OT
cTpoeHus MoseKynbl. B3aumoneiictsue ¢ ruapoxcumpom meau(ll) mpu
KOMHATHOH TeMIlepaTrype U HarpeBaHuu, 3TepUPUKALHS, PeaKHs
«cepeOpsIHOTO 3epKajia», THApUpOBaHue. Peakinu OposkeHHs TIIOKO3BI:
CIIUPTOBOr0, MOJIOYHOKHUCIIOr0. I'I0K03a B pupone. buonoruueckas
poJib TIOKO3bL. [I[pruMeHeHue TIII0KO3bl HA OCHOBE €€ CBOMCTB. DPpyKTO3a
Kak u30Mep IoKo3bl. CpaBHEHHUS CTPOSHHS MOJIEKYJT M XUMUYECKUX
CBOICTB ITIOKO3BI ¥ PpyKTO36l. DPYyKTO3a B IPUPOJIE U €€
Omoormyeckas poib.

Hucaxapunsl. Ctpoenue, odmias Gpopmyna u npeacrapurenu. Caxaposa,
JIAKTO03a, MAIhTO3a, NX CTPOCHUE M OMOJIOTHYecKast poib. [ uaponms
nucaxapusioB. IIpoMblIIEeHHOE OTYYEHUE caxapo3bl U3 IPUPOJIHOTO
CBIPBSL. [Momucaxapuabl. O0mas ¢popmysa u MPeaCTABUTEIIH:
JIEKCTPHUHBI U TJIMKOTEH, KpaxMall, [eJUTI0NI03a (CpaBHUTEIbHAS
xapakrepuctuka). Ou3mueckue CBOWCTBA MONMHCAXapUA0B. XUMHUECKUE
CBOMCTBa ToyIMcaxapuIoB. | uaponus monmucaxapunoB. KauecTBenHas
peakuus Ha kKpaxmai. [lonucaxapuisl B IpUpo/ie, UX OHOIOTHYecKast
pouib. [IpumMeHeHune noaucaxapuoB HA OCHOBAaHUU UX CBOMCTB
(BomokHa). IloHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX. B3aumoeiicTpue
HEJUTFONIO3bl C HEOPTaHUYECKUMH U KapOOHOBBIMU KUCIOTAMH -
00pa3oBaHHe CIOXKHBIX (PUPOB.

JdemoHcTpanuu. BzanmoneiicTeue rimroko3s! ¢ ruapokcuaoM meau(1l)
0e3 HarpeBaHus U NIpU HarpeBaHuu. Peakius «cepeOpsiHOTO 3epKaiay
TIIIOKO3BI. [ uApoIu3 caxaposbl, HEUToa036! U kpaxmana. Komrekuys
BOJIOKOH.

JlaGopaTopHble onbITHI. B3anMoeficTBHE TIIFOKO3bI B Caxapo3bl C
ruapokcugom mMeau(1l). Bzaumonetictere kpaxmaia ¢ fiogom. OOpasiisl
MIPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH.

Awmunbl. Onpeznenenue aMmuHoB. CtpoeHne amMmuHOB. Knaccudukanus,
W30MepHs U HOMEHKJIATypa aMUHOB. AJraTuueckue U apoMaTHIECKHe
amuHbl. AHIITHH. [lorydeHne aMHHOB: aTKUIMPOBAaHUE aMMHUAKa,
BOCCTaHOBJIEHHE HUTPOCOCAMHEHHH (peakuus 3uHuHa). Pusnueckue
CBOMCTBA aMUHOB. X MUMHYECKHE CBOMCTBA aMHUHOB: B3aUMOJICUCTBUE C
KHUCJIOTaMH ¥ BOJI0M. OCHOBHOCTh aMHUHOB. | 'OMOJIOTHYECKUH Pt
apoOMaTHYECKHUX aMHHOB. B3anMHOE BIMSHUE aTOMOB B MOJIEKYJIaX Ha




ONEeKTPOHHOE CTPOCHHUE MOJIEKYJIbl MUPUINHA, ApOMAaTHUECKUH XapaKkTep
MoJeKyibl. OCHOBHBIE CBOMCTBA MUPUIANHA. Pa3nuydne B po sIBICHUN OCHOBHBIX
CBOWCTB MUpPpPOJa U MUpHANHA. Peakuuy mupuanHa: 3MeKTpopUIbHOS
3aMelIeHue, THAPUPOBAHHUE, 3aMellleHIe aTOMOB BOJOPO/a B 3-TIOJI0KEHUH Ha
runpokcorpymnmy. [Inkonuss! un ux okuciaenue. Kero-eHonpHas TayroMepus
B-ruppoxcunupuanza. Tayromepus B-ruIpoKCUIMPUINHA U ypaluia.
[IpencraBnenue 06 nMuga307€e, TUMNEPUINHE, TMPUMUINHE, HHI0JIE, HUKOTHHE,
aTpomnuHe, ckatone, pypdypoie, THCTHIUHE, THCTAMUHE, ITypUHE, TTyPUHOBBIX U
NUPUMHIMHOBBIX OCHOBAHUAX

JdemoncTpanuu. 1. OcHOBHBIE CBOIicTBa aMUHOB. 2. KauecTBeHHBIE peaKkIMy Ha
aHWINH. 3. AHWIMHOBEIE KPACUTEIH.

4. O0pa3mpl reTepOIUKINIECKUX COSTUHEHNH.

nprMepe aMMuaKa, anipaTHIeCKuX U apOMaTHUECKIX aMUHOB; aHHUJIMHA,
OcH30J1a 1 HUTPOOECH30IIA.

AMuHOKHUCIOTHL. COCTaB M CTPOEHUE MOJIEKY]T aMUHOKHCIIOT,
n3omepuu. J[BOCTBEHHOCTh KMCIOTHO-OCHOBHBIX CBOMCTB AMMHOKHUCIIOT
U ee Ipu4rHbL. B3anMoneiicTBue aMHHOKHCIIOT C OCHOBaHUSAMH,
00pazoBaHme CI0KHBIX (QHUPOB. B3anMoeiicTBre aMHIHOKHCIIOT C
CHIIbHBIMU KHciaoTamMu. O0pa3oBaHne BHYTPHUMOJIEKYIISIPHBIX COJIEH.
Peakuys nmonukoHAeHCAIMM aMUHOKHCIIOT.
benxku - npupoausie 6nononumepsl. Ilentuanas rpynmna aToMoB 1
nentuaHas cBsasb. [lentuael. benku. Ilepsuunas, BropuyHas ¥ TpeTUYHAs
CTPYKTYpHI 0€TKOB. XMMUYECKHE CBOIMCTBA OEKOB: TOPEHHE,
JeHaTypauys, THAPOIN3, KAUeCTBEHHbIE peaku. bruonornueckue
¢ysKIH 6enkoB. 3HaueHne 0enKoB. YeTBepTHUHAs CTPYKTypa OEITKOB
Kak arperanus OeJIKOBBIX 1 HeOeNKOBBIX MoJieKy1. [ mobanbpHast
mpo0iieMa 6eIKoBoOro Tooaanus u myTH ee pemenus. [lorsrne JJHK u
PHK. IlonsaTue 0 HYKJICOTHAE, MUPUMUANHOBBIX U MyPUHOBBIX
ocHoBaHusX. [lepBuuHas, BTopuyHas u TpetuuHas cTpykTypst JJHK.
buonorunueckas pons JIHK u PHK. ['ennas umxenepus u
OMOTEXHOJIOTHSL.

JdemMoncTpanmnu. B3anmoneiicTsue rimoko3s! ¢ ruapokcuaom meau(1l)
0e3 HarpeBaHus U MPHU HarpeBaHuU. Peakiust «cepeOpsaHOro 3epKaiar
TIIIOKO3BL. ['Uponn3 caxapossl, LeroIo3s! 1 Kpaxmana. Komekuus
BOJIOKOH.

JlaGopaTopHble onbIThHI. B3anmoeficTBrE TIIFOKO3bI U Caxapo3bl C
runpokcugom Meau(1l). Bzaumoneticteie kpaxmana ¢ fiogqom. OOpasiisr
PUPOAHBIX M UCKYCCTBEHHBIX BOJIOKOH.

buoaoruyecku akTuBHbIe BeniecTa (21 yac)

buonornuecku akTrBHbBIC BemecTBa JKUPBI Kak CI0XKHbBIE 3QUPBI TIIUIEPUHA U
BBICIIIUX KapOOHOBBIX KHUCIIOT. PacTUTeNbHBIE U )KHBOTHBIE )KUPHI, KX COCTAaB.
®dusnyueckre CBOUCTBA KUPOB. XMUMUUYECKHUE CBOMCTBA KUPOB: THAPHUPOBAHUE,
okucnenue. [lepokcruaaoe okucnenue xupoB. [Iporopkanne xupos. ['maponns
WJIH OMBUICHHE )KHPOB KaK CITIOCO0 MPOMBIIIIICHHOTO TIOJTYYE€HHUS COJIEH BBICIIIMX
KapOOHOBBIX KHCIOT. [ 'maporeHusarus xxupoB. [[pumenenune xupoB. Mbina kak
COJIM BBICITNX KapOOHOBBIX KHCJIOT. Motomue cBoiicTBa MbuIa. [IpencraBnenue
o nunuaax. O0IMe npeacTaBICHUs 0 OUOJOTHYECKUX (PYHKIUAX JTUITHIOB.
Yrnesoapl. O6mas hopmyna yrieoaoB. Kitaccudukarus yriesomoB. MoHo-,
OJIUTO- U noJiucaxapuibl. Gu3nuecKkue CBOMCTBA U HaXOXKCHUE YIIIEBOJIOB B
npupo/ie (Ha IpuMepe TIIFOKO3bI ¥ GPYKTO3bI). JIMHEHHAS U IUKIMYECKas
(hopMEI TIFOK03BI U PpyKTO36I. [IHpano3sl 1 Gypanossl. Dopmysnsl Ouiiepa u

Buonoruveckn akTuBHBIE BellecTBa (2 yaca)

[onsitue o BuTamuHax. Mx kinaccudukanus u 0003HaUCHHE.
[IpodunaxTrka aBUTAMUHO30B.

[TonsTHe 0 hepMeHTax Kak 0 OMOJIOTHYECKUX KaTalu3aTopax 0eIKoBOi
mpupo ibl. OCOGEHHOCTH CTPOEHUS U CBOMCTB B CPABHEHUH C
HEOpraHMYeCKHMH KaTajlu3aTopaMy. 3HaueHue B OMOJIOTHHU
NpUMEHeHHue B poMbliuieHHocTH. Kitaccudukanus ¢pepmMeHToB.
OCOOCHHOCTH CTPOCHUS ¥ CBOWCTB (PEPMEHTOB: CENIEKTHBHOCTh H
3¢ (HEeKTUBHOCTD.

[TonsiTHe 0 TOPMOHAX KaK OMOJIOTMYECKH aKTUBHBIX BEILECTBAX,
BBITOJTHSIOIINX SHIOKPUHHYIO PETYJISIINH, KU3HEEATEIbHOCTH
OpraHu3MOB.

[ToHsTHE O JeKapCTBAaX KAK XMMUOTEPANIeBTHYECKHX MperapaTax.




Xeyopca. [TonsTue o TayroMmepun Kak BUJE U30MEPUH MEXKTY HUKINYECKON U
nuHeHHOW dopMamu. OnTHIECKas H30MEPHS TIIIOKO3BL. XUMHUYIECKHAE CBONCTBA
TJIFOKO3BI: OKUCIIEHUE XJIOPHOM MM OPOMHOM BOJIOH, OKUCIICHUE a30THOM
KHCIIOTOM, BOCCTAHOBJICHHE B IIICCTUATOMHBIN CIUPT, allMJINPOBAHUE,
AJTKWJIMPOBAHUE, N30MEPU3aLUs, KAUECTBEHHBIE PEAKIIMY HA [IIFOKO3Y
(PKCcIIepuMEHTANTBHBIE JOKA3aTEIHCTBA HATMYHS JIbICTHIHON U CITUPTOBBIX
TPYII B TVIFOKO3€), CIUPTOBOE, MOJIOYHOKHUCIIOE, TPOIMTUOHOBOKKCIIOE U
MaCJISTHOKUCIIOE OpoxkeHue. [ TMKO3UIHBIN THAPOKCHII, €ro crenuduueckue
cpoiictia. Ilorarue o rmuko3umax. IloHATHE O IITFOKO3MAAX, NX HAXO0XKICHUH B
npupojie. [Tonydenune riroko3sl. DpyKTo3a Kak H30Mep IIFOKO3bI. Prbo3a
U Ae30kcupuoo3a. [IpumeHeHrne u Ouosioruyeckas poiib yrieBoaoB. OKUCIIeHUE
YIJIEBOJOB — HUCTOYHUK SHEPTUU KUBBIX Opranu3MoB. Jucaxapunsl. Caxapo3a
KaK IIPeJICTaBUTEIb HEBOCCTAHABIUBAKONINX AucaxapuaoB. CTpoeHue,
(huzMUecKre U XMMHYSCKUE CBOMCTRBA caxapo3bl. MallbTo3a, JIaKT03a U
1eo0no3a: uX CTpoeHue, (hr3mdecKkne U XUMIIecKne cBorcTra. [ uapomm3

nucaxapunoB. [lonyueHue caxapa u3 caxapHoil cBekJbl. [IpumeHeHue caxapossl.

[Monucaxapuapl. Kpaxman, rimMkoreH u Heiumiono3a Kak OnoIornuecKie
nonuMepsl. Kpaxman kak cMech aMUIIO3bl M aMUIIOTIEKTHHA, €T0 (PU3UUECKUE
cBOMCTBa. XMMHUYECKUE CBOMCTBA KpaxMalia: TUAPOJIN3, KAUeCTBEHHAS] PEaKLIMs
C MOJIOM U €€ MIPUMEHEHHE ISl OOHapYKEeHHsI Kpaxmaja B MPOJYKTaxX MUTaHUS.
I'MkoreH: 0COOCHHOCTH CTPOCHHS U CBOUCTB. Lletrono3a: crpoeHue u
¢usnueckue cBoiicTBa. XMMHYECKHE CBOMCTBA LEJUTIOI03bI: THAPOJIN3,
oOpa3oBaHue CIOXKHBIX 3QupoB. [IpuMeHeHne Kpaxmaia 1 LeJUTI0I03bL.
[IpakTrdeckoe 3HaUeHUE MOJIMCcaXxapua0B. [loHsITHE O MPOU3BOICTBE OyMary.
Hyxnennossle kucnotel. Hykneosunsl. Hykneotnnel. HykienHOBBIE KUCITOTHI
KakK pupoaHsle nonuMmepsl. CoctaB 1 cTpoeHue HykiaenHoBbIx kucioT (JHK u
PHK). I'mnponn3 HyKI€MHOBBIX KUCIIOT. POJIb HYKJIEMHOBBIX KHCIIOT B
KusHeaesTeabHocTH opranu3mos. @ynkuun JJTHK u PHK.
Komnnemenraprocts. ['enernueckuii koa. Mcenenosanue cocrapa JJHK
YeJIOBEKa U €T0 MPAaKTHYECKoe 3HaueHne. AMHHOKHACIOTHL. CocTaB, CTpOCHHE U

HOMCHKJIaTypa aMHUHOKHUCIIOT. T"'omonornueckuii paa NpeacIbHbIX aMUHOKHCIIOT.

Wzomepust mpenenbHbpIX aMUHOKHCIOT. OnTrdeckas nzomepus. Gusnueckue
CBOWCTBA MpeeIbHBIX aMHUHOKHCIIOT. OCHOBHBIE aMUHOKHUCIIOTBI, 00pa3yroue
oenku. CriocoObl MOTYYEeHUS] aMU- HOKHCIIOT. AMHHOKHCIIOTHI Kak aM(oTepHbIe
OpraHUYEeCcKUe COCIMHEHHS, PABHOBECHS B PACTBOPAaxX aMUHOKHCIOT. CBOMCTBA
AMHHOKHCIIOT: KUCJIOTHBIE 1 OCHOBHBIE CBONCTBA; N303JIEKTPHYECKasl TOUKA;
ATKUIMPOBAaHUE U allMJINPOBAHNE aMUHOTPYIIIBL; ITEPUDUKAIMS;, PEaKIIUH C
a30TUCTON KucinoToi. KauecTBeHHBIE peakuu Ha aMUHOKHCIIOTBI C
runpokcuaom Menu (11), Huaruapunom, 2,4-1uHUTPOGTOPOESH30IOM.

I'pynrie nexkapctB: cynbhaMuibl, aHTHOMOTHKY, acCTUpUH. bezomacHsie
CITOCOOBI MPUMEHCHHUS JICKaPCTBEHHBIX (POPM.




Crenudryeckne KauecTBEeHHbIE PEaKIMK Ha apOMAaTHUECKUE U TeTEPOLIUKIN-
YECKHE AMUHOKHUCIIOTHI C KOHIEHTPUPOBAHHON a30THOM KHCIIOTOM, Ha [IUCTEUH C
aneratoM ceuHna (I). IlonsiTHE O UKIMYECKUX aMHIaX — JaKTaMax U
JIUKeToNuIepasnHax. bruonornueckoe 3HaueHmne a-aMuHOKUCIOT. ObnacTu
IPUMEHEHUs] aMUHOKUCIOT. [lenTunel, ux crpoenue. [lentuanas cesi3sb.
AMUIHBIN XapakTep NenTHIHOHN CBs3u. CHHTE3 HEeNTHAOB. | MIpOon3 MEeNTHIOB.
Benku kak npupoansie buononumepsl. Coctas u ctpoeHue OenkoB. [lepBuuHas
CTpYKTypa OeNKOB. XUMHUECKHE METO/Ibl YCTAHOBICHUSI aMUHOKUCIIOTHOTO
COCTaBa U MOCIeA0BaTENbHOCTH. DepMEHTATUBHBINA THAPOIIN3 OCIIKOB.
BropuuHnas cTpykTypa 0elKOB: a-Criupalb, f-cTpykTypa. TpeTnunas u
YeTBEPTUYUHAS CTPYKTYypa OeskoB. JIucynb(huaHbpIe MOCTHKA U HUOHHBIC

Y BaH-JIeP-BaalbCOBHI (THIPO(HOOHBIE) B3aNMOIEHCTBISA. XUMHUIECKIE
CBOWCTBa OENKOB: TMIPOJIN3, ICHATYpaLysl, KaueCTBEHHbIE (LIBETHBIC) PEAKLIUU
Ha Oenku. [IpeBpaieHus 6eIKOB MUIIYM B Opranu3Me. buonorunyeckne QyHKINH
6enkoB. JlocTKeHus B M3yYeHUH CTPOCHHS U CUHTE3a OEJIKOB.
JemoncTpanuu. 1. PacTBOPUMOCTB YTIIEeBOIOB B BOJIe 1 dTaHOE. 2. OOpasiisl
aMHHOKUCIOT. JlabopaTopHbie onbITHL. 1. CBoiicTBa rmoKo3kL. 2. OnpenencHue
Kpaxmaja B poAyKTax nuranus. 3. XKupsl 1 UX cBOHCTBa

BricokoMouiekyasipHbIe coefuHeHus (7 4acoB)

OCHOBHBIE MOHATHSA BBICOKOMOJIEKYJISIPHBIX COETUHEHHUI: MOHOMED, TOIUMED,
CTPYKTYpPHOE 3BE€HO, CTENeHb ronuMepu3anui. OCHOBHBIE CTIOCOOBI MOTyYEHUS
BBICOKOMOJIEKYIISIPHBIX COSTMHEHHI: PEaKIUH IMOJIMMEPU3AIIAN U
nonukoHAeHcanu. CononnMepusanus. CTpoeHre U CTPYKTypa MOJIMMEPOB.
3aBHCUMOCTbH CBOWCTB MOJIMMEPOB OT CTpoeHHs Mojekyi. Kiaccudukarus
MOJIMMEPOB: TIACTMACCHI (TIACTUKH ), 2JIACTOMEPHI (KaydyKH ), BOJIOKHA,
KoMTI03UTHl. COBpEMEHHEBIE IIaCTMACCHI (TUIACTUKH) (TIOJTUATHIICH,
MOJIUIIPOIIIIICH, TIOJUCTHPOI, TOTMBUHUIIXIIOPH, GTOPOILIACT,
noJvdITHIEHTEepedTaNaT, aKpUiI-0yTaIueH-CTUPOIBHBIN TIACTHK,
nojukapooHatsl). TepMOIUTACTHYHBIE U TEPMOPEAKTUBHBIE TTOJTMMEPBHI.
Denondpopmanbaeruaabie cMoibl. Kommosutaeie Mmarepuansl. [lepcnekTrBel
WCTIOJIb30BaHMs KOMITO3UTHBIX MaTepUaoB. YTIENIacTuKi. BomokHa, nx
kinaccudukanus. [IpupoaHbie 1 XUMUUECKUe BOJIOKHA. MIcKyccTBEHHbIE U
CUHTETHYECKHUE BOJIOKHA. [IOHATHE 0 BUCKO3€ M AallETATHOM BOJIOKHE.
[MonmuaupHbIe U MOTUaAMHIHBIE BOJIOKHA, HX CTPOCHHE, CBOWCTBA.
[IpakTHdeckoe HCIONb30BaHNE BOJIOKOH. DinacToMepsl. [Ipuponnsrii n
CHUHTETHYECKH Kay4yyK. Pesuna u s36ouuT. [IpriMeHeHne monumepos.
CuHTeTHueckue TieHku. MeMOpanbl. HoBble TEXHONIOTHH JaIbHEHIIIETO
COBEPIICHCTBOBAHMS IMOJIMMEPHBIX MAaTEPHATIOB.

Jemoncrpanun. 1. O6pa3upl miaactukos. 2. Koanekus BoJoKoH. 3.




[onukoHaeHCAMS ATUICHTINKOIS ¢ TepedTaneBoii kucnoroi. JlabopaTopHsie
onbIThl. OTHOIICHUE CHHTETUYECKHUX BOJIOKOH
K pacTBOpaM KHMCJIOT U IIEJI0YEH.

JlabopaTopHbIii IpakTHKYM (44aca)

Yrayonénnsiii yposens (11 kaace)

Bba3zoBrlii yposens (11ki1acc)

OcHOBBI HeOpraHu4eckoi xumuu (5 4acon)

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX COeqUHEeHnN BaxHeime
KJIaCChl HEOPTaHUYECKHUX BEIIECTB. DJIEMEHTHI METAIBl 1 HEMETAJUIBI U UX
nosiockenue B [epuoau- ueckoii cucreme. Kiaccudukaius 1 HOMEHKIIaTypa
CJIOHBIX HEOPTaHUYECKUX COCTUHEHUN: OKCUIOB, TUAPOKCHUIOB, KHCIIOT U
counieil. ['eHeTnueckast CBsI3b MEXAY KJIACCAMU HEOPraHUYECKUX COCAMHEHUI.
Nnentudukanys HEOPraHUIeCKUX BEIIECTB M HOHOB. KoMILieKCcHbIe
coeauHeHmst. CocTaB KOMIUIEKCHOTO HOHA: KOMITIEKCOOOpa30BaTellb, TUTAH/IBL.
Koopaunaunonnoe uncio. HomeHkIaTypa KOMIUIEKCHBIX COCIUHEHUN.
3HaueHHE KOMIUIEKCHBIX coeauHeHu. [IoHATHE 0 KOOPIMHAIIMOHHOW XUMUHU

1. Crpoenue atoma. Ilepuoanyecknii 3axon n ICXI /L.HU.
MengaeneeBa (6 1)

Mopenu ctpoenus atoma. SAnpo u HykJIoHbl. HyKIuUIbI U H30TOIBL.
OnekTpoH. [lyanusm snektpoHa. KBaHTOBbIC YKcia. ATOMHAs OpOUTAIb.
Pacnipenenenue 351eKTpOHOB 110 OPOUTAISIM B COOTBETCTBUU C
npunanunoM [laynu u mpasunom XyHaa. DNeKTpoHHAS KOHPHUTypaIus
aToma. BanenTHsle anekTporbl. OCHOBHOE M BO30YKICHHBIE COCTOSHHS
aTOMOB. DJIEKTPOHHAS KITACCH(PHUKAIINSA XHMHUYIECKHUX IEMEHTOB (s-, p-, d-
3JIEMEHTHI). DJIEKTPOHHBIE KOH(QUTypallui aTOMOB IIEPEXOIHBIX
3JIEMEHTOB.

CoBpeMeHHast OpPMYITUPOBKA MIEPHOIUIECKOTO 3aKOHA 1 COBPEMEHHOE
COCTOSIHUE MEPUOJIUUECKON CHCTEMbI XMMUYecKuX anementos . 1.
MenpaeneeBa. [leproanyecknue cBOHCTBA 3JIEMEHTOB (aTOMHBIE PAANYCHI,
SHEPTHUsl HOHU3ALWN) U 00pa30BaHHBIX UMH BEIIECTB.

Hemetannl (37 yacoB)

Bonopog. [Tonydenue, pusnueckue 1 XUMHUUECKUE CBOWCTBA (PEaKIUH C
MeTallJlaMH 1 HEMETaJllaMHi, BOCCTAaHOBJIEHHE OKCHJIOB U cofiei). [ napumsl.
TonnuBHbIe 371eMeHTHI. ['anorensl. O0Imas XapakTepUCTHKA HIEMEHTOB TTIaBHOM
noarpynmns! VII rpynmsl. dusnueckne cBOWCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH M3MEHEHHS OKHUCIUTENbHON aKTUBHOCTH TaJIOTEHOB B
COOTBETCTBHH C UX MOJIOKEHUEM B ieproanyeckoil Tadmuue. [lopsaok
BBITECHEHUS TaJIOT€HOB U3 paCTBOPOB FJIOT€HUAOB. XJIOp — MOIYYEHHE B
NPOMBIIIIIEHHOCTH U TA00paTOpUH, PEaKIMU ¢ MeTaJIaMH M HEMeTaJJIaMH.
Bzaumo- nelictBue xsiopa ¢ BOJ0i ¥ pacTBopamu Iienoyei. [ennoi Me- xaHu3m
peaxkuy B3auMoAEHCTBHA XJIopa ¢ BogopoaoM. O0e33apakuBaHNe MUTHEBOM
BOJIBI XJIOpOM. XpaHEHNE U TPaHCIIOPTHPOBKa xyopa. Kucnopoansie
COETMHEHMS XJIOpa. | MIIOXIIOPUTHI, XJIOPATHl M MEPXJIOPATHI KAK THITHIHBIE
OKHCJIUTEIH.

OcobenHoct xuMuu ropa, Opoma u noga. KauectsenHasi peakiys Ha HOJI.

BemecTBa 1 ux cBoiicrea (18 yacon)

XapakTepHble XUMHUYECKHE CBOMCTBA METAJNIOB, HEMETAJIJIOB M OCHOBHBIX
KJIACCOB HEOPTaHUUYECKUX COCIMHEHUH.

Ienounsle Metasutbl. OO1Ias XapakTepuCcTHKa MOArpynsl. Guznueckue
1 XUMHYECKHE CBOWCTBA JIUTHS, HATPUS U Kauusl. VX moiydeHue u
MpUMEHEHHUE, HaX0XIeHue B pupoae. OKCUABI U IEPOKCUABI HATPHS U
kanus. Eqxue menoun, ux cBoMCTBa, MOMy4YeHre U npuMenenue. Conu
LIEJTIOYHBIX METAJJIOB.

[lenouyHO-3eMenbHbIe MeTaITBL. OOIIast XapaKTepUCTHKA MOITPYTIIIHI.
®duznvecKre 1 XUMUYECKHE CBOMCTBA MarHNA M KaJlblIMs, UX TOTyYeHHE
Y IpUMEHEHNE, HaX0XKAeHHE B Tpupojie. Coau Kalblus U MarHus, ux
3HAYEHHE B IIPUPOJIE U KU3HU YEIIOBEKA.

AJTIOMUHMIH, ero GU3NIECKUE U XUMHUYECKIE CBONCTBA, MIOJTyUYeHHE U
NPUMEHEHHUE, HaX0XK/IEHUE B IPUPOJIE. ATIOMOCHINKATEL. AM(OTEpHOCTD
OKCHJA U THApoKcuaa anroMuHnd. Colln allOMUHHS.




I"anorenoBo0pO Bl — MOIY4YEHUE, KUCIOTHBIE

U BOCCTaHOBUTEIbHbBIE CBOMCTBA. XJIOPOBOJAOPO/I. I'aloreHoBO10pOIHbIE
KHCIIOTHI U X conu. ConsiHasg KuciaoTa 1 ee conu. KauecTBeHHbIe peakiiun Ha
rajJoreHuA-noHsl. [IpuMeHeHre rajJoreHoB U UX BaXKHEHIIINX COeAMHEHNH.
DneMeHTHI MOATPYIIBI Kucinopoaa. Ob1as XxapaKTepUCTHKA SJIEMEHTOB TIIaBHON
noarpynmsl VI rpymiel. @u3ndeckne CBOMCTBa MPOCTHIX BemecTB. O30H Kak
anoTtponHas moaudukanusa kuciopoaa. [lomyduenue ozona. Ozonaropsl. O30H
Kak okucauTenb. [1o3uTHBHAS 1 HETaTUBHAS POJIb O30HA B OKpY’KaIOLIeH cpene.
B3anmopeiicTBue o30Ha ¢ ankeHaMu. CpaBHEHHE CBOMCTB 030HA U KHCIIOPOAA.
Bona u nepokcu Bogopoaa Kak BOJOPOJHBIE COSAMHEHUS KUCIOPOaAa —
cpaBHEHHE CBOWCTB. Ilepokcu Boopoia Kak OKUCINUTEND U BOCCTAHOBUTEb.
ITepokcunsr metamios. [lonsaTre 06 opranmueckux mepokcugax. Cepa.
Annorponus cepbl. PU3HUECKHE U XUMUYECKUE CBOMCTBA CEpPhI
(B3auMoiefiCTBHE ¢ METaJUIaMH, KUCJIOPOI0M, BOAOPOOM, pacTBOpaMH
IesIouei, KUCI0TaMU-OKUCIUTENIME ). B3anMoaelicTBie cepsl ¢ cynbpurom
HaTpUs ¢ 00pazoBaHUeM THOCYNIb(para Hatpus. CepoBOOPOT — MOITYICHUE,
KHCJIOTHBIC U BOCCTAaHOBUTENBbHBIE cBOMCTBA. Cynbdusl. Jlucynbdan. [Tonsatue
o nonucynbpuaax. CepHUCTHIN Ta3 Kak KUCIOTHBINA OKcua. OKUCTUTEIbHBIC U
BOCCTaHOBHUTEIFHBIE CBOMCTBA CEpHUCTOTO Ta3a. [lomyueHue cepancroro rasa B
MIPOMBIIIICHHOCTH U Jlaboparopuu. CepHucTast KUcioTa u ee coiu. CepHbIi
anruapu. CepHas kucioTta. CBONHCTBA KOHIICHTPUPOBAHHOM U pa30aBICHHON
CEepHOM KUCIIOTHI. JleficTBIE KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI Ha caxap,
MeTaIlJIbl, HEMETAJLIBL, CYIbPUABL. TepMuuecKas yCTOWIHBOCTh CYJIb(ATOB.
Kpucrannoruapats cynbdaToB MetaimioB. KauecTBeHHast peakiys Ha CEpHYIO
KHCJIOTY Y €€ COJIA. DJIeMEHTHI TOrpymibl a3ota. OO0Ias XxapakTepucTuKa
AJIEMEHTOB TUIaBHOH moarpynmel V rpynnsl. Gu3ndeckre CBOWCTBA MPOCTHIX
BemiecTB. A30T U ero coeiuHeHus. CTpoeHre MOJIeKyIbl a30Ta. PU3NYecKre U
XUMHUYECKHE CBOWCTBA a30Ta. [lodydyeHne a30Ta B MPOMBILIUIEHHOCTH U
naboparopuu. Hurpumel. AMMHaK — ero moiryueHue, (Pu3ndecKkue u
XUMH4Yeckre cBoricTBa. OCHOBHBIE CBOWCTBA BOIHBIX PACTBOPOB aMMHAKa.
AMMHaK KaK BOCCTaHOBUTEINb. B3auMoelicTBre aMMuaka ¢ akTUBHBIMU
MeTauiamMu. AMUJ HaTpus, ero ceorctBa. Conu ammonus. [loBenenue coneit
aMMOHHS IIpH HarpeBaHuM. KauecTBeHHas peaklys Ha HOH aMMOHMSL.
[Ipumenenne ammuaka. OKCHIBI a30Ta, MX MOTy4YeHHe U cBoicTBa. OKCHA a30Ta
(D). Oxucnenue oxcupa azota (II) kucnopomom. /Iumepunzanms oxcruia a3ora
(IV). Azortucras kuciora u ee conu. HUTpUTBI Kak OKUCIUTENN U
BOCCTaHOBUTEJH. A30THas KHCJIOTa — (PU3HYECKHE ¥ XUMUYECKUE CBOCTBA,
nosrydeHue. A30THas KHCIIOTa KaK OKUCIUTEND (OTHOIIEHHE a30THON KHUCIOTHI K
MeTaJlJlaM U HeMeTajslaM). 3aBUCUMOCTh TPOJYKTa BOCCTAHOBJIEHUS a30THOM

[lepexonnsie aneMeHTHI (cepedpo, Mellb, IUHK, XPOM, PTYTh, MapraHell,
JKeJe30), 0COOEHHOCTH CTPOCHHS aTOMOB, PU3NUECKHAE U XUMHUCCKIE
CBOWCTBa, NOJTy4YeHUE U pruMeHeHne. OKCUABI U TUAPOKCUIBI 3THUX
METAaJIOB, 3aBUCIMOCTb MX CBOMCTB OT CTETICHH OKHCJICHHS 3JIEMEHTA.
O6mue ciocoOsI oydeHus MeTauioB. [loHsATHE 0 MEeTAILTYpruu.
Crnassl (4epHble U IBeTHBIE). [IpOU3BOACTBO UyTyHa U CTaIIH.

Bognopoa. ITonoxenue sonopoaa B llepruoguueckoit cucreMe.
CoennHeHus BOJIOpOJia C METaJIaMi U HeMeTaiutaMu. Bona. YKectkoctsb
BOJIBI U CTIOCOOBI €€ YCTPaHEHHUS.

I'anorensl. O0Imas XapakTepPUCTHKA TOATPYIIIEI TAJIOTCHOB.
FaJIOFeHOBOI[OpOI[HBIC KHCJIOTHI U UX COJIM — raJIOTCHUbI.

Kucnopon. ®usnueckue 1 XMuMUYECKHE CBOMCTBA, OJTyUYECHUE U
NPUMEHEHHUE, HaX0XAeHue B pupone. Asutorponusa. OKCUIsl 1
MEPOKCHIBI.

Cepa. Amnotponus cepbl. DU3nueckue 1 XUMUYECKHUE CBOMCTBA CEPBI, €€
MOJy4eHHUE U IPUMEHEeHHe, HaxoxaeHue B npupoae. Cynbdunsl. Oxeng
cepsol (IV), ero ¢pusnueckre 1 XUMUYECKHE CBOMCTBA, TIOTYYCHUES U
npumenenue. Okcun cepsl (VI), ero ¢puzndeckue u XUMHYECKHE
CBOWCTBa, NOJTy4YeHUE U NpuMeHeHne. CepHHUCTasi KUCIO0Ta U CyIb(UTHI.
CepHast KUCIIOTa, CBOMCTBA Pa30aBICHHON 1 KOHIICHTPUPOBAHHON
cepHoii kucnot. CepHast KHCJIOTa KaK OKUCIIUTENb. CyIb(aThl.
KadecTBeHHbIe peakuuu Ha CyabGuI-, CylabQUT- U CyIb(aT-nOHBI.

A3zot. dusnueckre 1 XMMHUYECKUE CBOMCTBA, OJIY4YEeHHE U IPUMEHEHHE,
HaxokAeHue B pupozae. Hutpuapl. AMMuak, ero Gpuszndeckue u
XUMHYECKHE CBOICTBA, MOJyYeHNE U IPUMEHEHHEe. AMMUa4Has BOAA.
O6pa3zoBanue nona aMMmonusi. Coln aMMOHHS, UX CBOMCTBA, MOJIy4YEeHHUE U
npuMmenenue. KauectBenHnas peaxiust Ha HoH amMmMoHus. Okenn azota (1),
€ro (1)H3quc1<1/1e 1 XUMHNYCCKHUE CBOﬁCTBa, IMOJTY4YCHUEC U IIPUMCHCHUC.
Okxkcun azora (IV), ero ¢pusnueckue u XuMHYECKHE CBOMCTBA, TOJIyUYCHHE
n npumenenne. Okcux azota (I1I) n azoTrcTas KucnoTa, okcua azota (V)
1 a3oTHas kuciota. CBOMCTBA a30THOM KHUCIIOTHI, €€ ITOJIYICHHE U
npumenenue. Hurparsl, ux ¢pusnyeckie 1 XUMHYECKHUE CBOIMCTBA,
NPUMEHEHHE.




KHCJOTHI OT aKTUBHOCTH MeTalljla U KOHIEHTpaUuu KUCIoThl. [loHsTHe 0
KaTHOHE HUTPOHU. OCOOEHHOCTh B3aMMO/IEHCTBHS MarHus U MapraHua c
pa3baBneHHOM a30THON KUCI0TOW. HUTpaThl, HX Qu3ndeckrne u XUMHUYECKUE
CBOMCTBA (OKHCIHUTENBHBIE CBOIICTBA M TEPMHUUECKAsl yCTOMYMBOCTB),
npumeHenue. ®ocdop u ero coenuaeHns. Ammtorporus Gochopa. Puzmdeckue
cBoticTBa (hochopa. XuMudeckne cBoicTBa ocdopa (peaKIuu ¢ KUCIOPOI0M,
rajoreHaMu, MeTaJllaMH, CJIOKHBIMH

BEIIeCTBAMH-OKHUCIUTEISIMH, 11ero4amMu). [lomyuenne u mpumeHenue gocdopa.
Xmopuzsl hochopa. Pochun. Dochumbr. PochopHBIN aHTHIPHI.
Optodochopras u meradochopHasi KHCIOTH 1 UX coyid. KaduecTBeHHas
peaxnus Ha opTodocdatsl. Pasnoxenne oprodocdopHOii KUCTOTHI.
[Ipumenenne dochopHOit KUCTOTH U ee coneil. buomorndeckast pons GochaTos.
IMupodocdopnas xucnora u mupodocdatsl. Oxcun dhocdopa (I11),
(dhochopucras kucnora u ee conu. PochopHOBATHCTAS KUCIOTA U €€ COJIH.
[Moarpynma yraepona. OOriast XxapakKTepUCTHKA HIIEMEHTOB TJIABHOW MTOATPYTIITEI
IV rpynnsl. Yraepoa. Amorponust yriepona. CpaBHEHUE CTPOSHUS U CBOICTB
rpaduTta u anmasa. OyiepeH Kak HOBasi MOJIEKYJIsipHas (hopMa yriepoa.
YT0jb: XUMUYECKHUE CBOWCTBA, MOIYUYCHUE U PUMEHEHUE yriis. KapOuabl.
IMunponm3 xapOuaa KambIws 1 Kapouaa amoMuHus. KapOuier mepexoqHbix
MeTallIoB (>keJe3a, Xpoma U Jp.) Kak CBepXIpouHble MaTepuanbl. CUHTE3-Ta3
KaK OCHOBa COBPEMEHHOH MPOMBINUIEHHOCTH. OKCHJIBI yriiepoaa. DIEeKTPOHHOE
CTPOEHHUE MOJIEKYJIbl YTapHOTO ra3a. YTojb U YrapHbIi ra3 Kak BOCCTAHOBUTEIIH.
Peaknus yraproro rasa c pacmiasaMu menodei. Cuares ¢popMHuaToB.
O0pa3zoBaHue yrapHOTO Ta3a PH HENOJIHOM CropaHuH yrisi. buonorudeckoe
neiictBue yrapHoro rasa. [lomyuenne u npruMeHEeHUe yrapHoro rasa.
YTraeKucislii ra3: mojryyeHue, XAMHIECKHEe CBOMCTBa (B3anMOIeiCTBUE
YTIIEKUCIIOTO Ta3a C BOJIOH, MEI0YaMHu, MarHUEM, TIEPOKCHUIaMH METaJIIOB).
DJEeKTPOHHOE CTPOSHHE YTIIEKUCIIOTO Ta3a. YTONbHAs KHCIOTa U €€ COJH.
KapOonats! 1 rupokapOOHaThl: UX MOBEJCHUE NIPHU HarpeBanuu. KauecTBeHHas
peakius Ha kapOooHaT-noH. HaxokieHue kKapOOHATOB MarHus U KajbliHs B
MIPHUPO/Ie: KOPAJUTBL, YKEMYYT, U3BECTHAKH (M3BECTKOBBIE TOPHI, KAPCTOBHIE
Hemephl, CTATAKTUTHI U cTajarMuThl). Kpemunii. @usnueckue u XuMuyecKue
CBOWCTBa KpEeMHHUS. Peakuiuu ¢ yriem, KUCIOPOJOM, XJIOPOM, MarHUEM,
pactBopamH 1ienoyveH, cepoBogopoaoM. CuiiaH — BOJOPOJHOE COCTMHEHHUE
kpemuus. Cunununel. [lomyuenne n npumenenne kpemMHusl. OKCHJT KPEMHHUS
(IV), ero cTpoenue, puznvecKkue 1 XMMHUUECKHE CBOWCTBA, 3HAUCHHE B IPUPOJIE
" IMIPUMCHCHHUC. erMHI/IeBLIe KHCJIOTHI U UX COJIN. FI/I,ZIPOHI/I?: CHUJINKATOB.
CurkaTHBIC MUHEPAJTBI — OCHOBA 36MHOU KOPBI. AJTFOMOCHIIUKATHL. bop.
Oxcun 6opa. bopHas kucnora u ee conu. bypa. Bonopoansie coeqnnenus 6opa




— Oopansl. [Ipumenenne coennHenuit 0opa. biaropoaHsie (MHEPTHBIE) Ta3bI.
O0mas xapakTeprucTHKa dJIEMEHTOB TiaBHoU oArpymmbl VIII rpymmsr.
Oco0eHHOCTH XMMUYECKUX CBOUCTB. [IpuMeHeHune 01aropoIHbIX ra30B.
Hemonctpanuu. 1. 'openue Bogopoaa. 2. [lonydenue xsopa (OmbIT B
npobupke). 3. OKHCITUTENBHBIE CBOMCTBA pacTBOpa THIIOXJIOPUTA HATPHSL. 4.
OmbITE ¢ OpoMHOM Boo#. 5. [lmaBmenue ceprl. 6. ['opeHre cephl B KUCIOPO/IE.
7. BzaumogeiicTBue xxenesa ¢ cepoid. 8. ['openue cepoBopopoa. 9. Ocaxaenue
cyneduaos. 10. CroiictBa cepHuctoro rasa. 11. /leiicTBre KOHIICHTPUPOBAHHOH
CEpHOI KUCITOTHI Ha MeIb U caxaposy. 12. PacTtBopenne ammuaka B Boge. 13.
OcHOBHBIE CBOMCTBa pacTBopa aMMuaka. 14. Karanurudyeckoe okucieHue
ammuaka. 15. [Tonyuenue okcuna azota (II) u ero okucinenue Ha Bo3ayxe. 16.
JeiicTBre a30THOM KUCIOTH Ha Mefb. 17. I'openue docdopa B kucmopozne. 18.
[IpeBpamienne kpacHoro docdopa B OembIii 1 ero cBeueHne B TeMHOTe. 19.
Bsaumoneiicteue hocdopHoro anruapuaa ¢ Boaoit. 20. O6pasipl rpaduTa,
anmasa, kpeMHus. 21. I'openue yrapHoro raza. 22. TylieHue miaMeHu
YTIEKUCITBIM Ta30M.

23. Paznoxenue Mmpamopa. Jlaboparopusie onbiThl. 1. [lonyduenue xiopa u
U3y4YeHHUE ero CBOMCTB. 2. CBOMCTBA XJIOPCOACPKALIUX 0TOSIUBATENCH. 3.
CsoiicTBa OpoMa, roia u ux coneil. 4. VizydeHnne cBOWCTB CEpHO KHCIOTHI U €€
couieid. 5. M3yueHune CBOMCTB BOJIHOTO pacTBopa amMmmuaka. 6. CBoicTBa comeit
ammonus. 7. KauecTBeHHas peakiius Ha kapOoHaT-uoH. 8. McneiTanue pacTBopa
CHJIMKaTa HaTpus MHIUKaTopoM. 9. O3HaKoMIIeHHE ¢ 00pa3amMul MPUPOITHBIX
CHJIMKATOB.

OO60mmue cBoiicTBa MeTaJLJI0B (3 4aca)

Metamast O61uii 0630p 371eMEHTOB — MeTauioB. CBONWCTBA MPOCTHIX BEIIECTB-
METAJUIOB. DIEKTPOXUMHUUECKUH Psill HANIPSDKEHUH MEeTaIIOB. MeTayunyeckue
KpHucTawmyeckue penretku. CriiaBel. XapaKkTepucTHKa HanOoee H3BECTHBIX
cruiaBoB. [lonydeHne U npriMeHeHHE METAIJIOB

MetaJyuisl riaBHbIX noarpynn (12 yacos)

enounsie MeTamuibl. OOIas XapaKTepUCTHKA SIEMEHTOB INIABHON TTOATPYIIIIBI
I rpynmsl. CBoiicTBa MIETOYHBIX METAUTOB. Pacio3HaBanne KaTHOHOB JINTHS,
HaTpus U Kanusi. Hatpuil 1 kanuil — npeacTaBuTeNy MENOYHbIX METAILJIOB.
XapakTepHble peakiuy HaTpus U Kanus. [lonydeHne meaoyHbIX METalIoB.
Okcuapl 1 IepoKcuIsl HaTpus U Kanusa. CoennaeHus HaTpus u Kanwst. Conu
HaTpUs, KK, UX 3HaYCHNE B IPUPOJE U )KU3HH yesnoBeka. CoJa v eqKuil HaTp
— Ba)KHEHININE COeAMHEHN HaTpusl. bepniuii, Maraui, mea09YH03eMeNbHbIE
Mmetasuiel. O0Ias XapakTepUCTHKa 3JIEMEHTOB TIaBHOM noArpynmnsl 11 rpymnisr.
Bbepunnmii, Maraui, meno4Ho3eMeNbHbIe MeTaIbl. AM(POTEPHOCTh OKCHAA U
runpokcuaa Oepuwmmst. Okpacka mjIaMeHHu COJISIMH HIEJT0YHO3eMEeIIbHBIX




METaJIJIOB. MarHuii v KaiubIyid, uX o0nias XxapakTepUCTUKa Ha OCHOBE
nonoxxeHus B [lepuoguueckoii cucteme anemenToB M. 1. Menpeneesa u
cTpoeHus aToMoB, [lonydyeHue, puU3nvIecKre U XUMUIECKUE CBOMCTBA,
MPUMEHEHUE MarHus, KaJlblus U uX coequHeHuit. Comu Maraus U KaJibLHs, UX
3Ha4YeHHE B IIPUPOJIC U KU3HU YeroBeKa. JKecTKOCTh BOIBI M CIIOCOOBI ee
yCTpaHEeHHs.

AnromunHmiA. PacpocTpaHeHHOCTH B IPUPOJIE, PUINISCKUE U XUMUYCCKHE
CBOICTBa (OTHOIIICHUE K KHCIIOPOTY, TAJIOTEHAM, PACTBOPaM KHCJIOT U IIEJIOYCH,
amromorepmus). [IponsBoacTBo amromuawms. [IpuMeneHwe amroMuHS.
AmMdoTepHOCTh OKCHIa U THApokcHa amoMunus. Conu amromunus. [lomHoe
pas3iokeHue BOJIOH COJIel alfOMUHMS CO Ca0bIMU IByXOCHOBHBIMU KHUCIIOTAMH.
AJIOMUHATHI B TBEPAOM BHJIEC U B pacTBope. KoMIUIeKCHBIE coeTMHEHUS
amromuaug. OnoBo 1 cBuHe. OU3NYECKHe U XUMHUIECKHE CBOMCTBA (PeaKIny C
KHCIIOPOJIoM, Kucinotamu), npumeHenue. Conu osioa (II) u cunma (11).
CBUHIIOBBIA aKKyMYJISITOP.

MeTtajuibl 10004HbIX nOoArpynn (21 yac)

MerTanisl T000YHBIX moArpyIn. O0mas xapakTepuCcTHKa IEPEXOJHBIX METAIIIOB
|—VIII rpynm. OcoOeHHOCTH CTPOSHUS aTOMOB MEPEXOAHBIX MeTayuioB. Obume
(hr3nueckue u XUMHYECKUe cBOHCTBa. [IprMeneHne MeTamioB. XpoMm.
dusnyeckre CBOUCTBAa XpoMa. XMMHUYECKHE CBOMCTBA XpoMa (OTHOLIEHHUE K
BOJISIHOMY Tapy, KHCIIOPOJLy, XJIOpy, pacTBopaM Kuciot). [lomyuenue u
npumenenue xpoma. CoennHeHus: Xxpoma. M3mMeHeHne OKUCITUTENbHO-
BOCCTaHOBHUTEJBHBIX M KHCIIOTHO-OCHOBHBIX CBOICTB OKCHIOB M T'HMJIPOKCHIOB
XpOMa C POCTOM CTETIEHH OKUCIIeHHsI. AM(OTepHBIe CBOWCTBA OKCHIA U
ruapokcuna xpoma (I11). Oxucnenue coneit xpoma (I1I) B xpomatsl. B3anmusie
nepexoibl XpOMaTOB M JUXPOMATOB. XpOMaThl M JUXPOMATHI KaK OKHCIIUTEIH.
[MonHoe paznoxenue Bojoii coneid xpoma (I1I) co cnabbiMu 1ByXOCHOBHBIMU
kucinoramu. KoMiuiekcuble coeqnHenust xpoma. Mapranen. @usndeckue
CBOICTBa Mapraia. XMMHYECKHE CBOMCTBA MapraHia (OTHOLIEHHE K
KHCJIOPO.Y, XJIOpY, pacTBopaM Kucior). [lonydeHne u npuMeHeHre Maprasua.
Oxkcua mapraama (IV) kak okucnutens u kartaauzarop. I[lepmanranar

Kaust Kak okucaurenb. Oxenn u ruapoxkeng Mapranua (I1):

nosryueHue u cBoiictea. Coenuuenus mapranna (I111). Manranar (V1) kamus u
manrasaT (V) xanus, ux noiaydenne. JKenezo. Haxoxnenue B mpupoe.
3HaueHue Kenesa I Oprann3Ma yenoneka. GuzndecKkre CBONCTBA Kele3a.
XuMHUYECKHE CBOUCTBA KeJie3a (B3auMOACHCTBHE C KUCIOPOIOM, XJIOPOM,
Cepoid, yriem, BOJOH, KUCIOTaMH, pacTBOpamH coJieid). CIiiaBbl xeines3a ¢
yraepoaom. [lonydenune u npumenenue xxene3a. CoeMHEHUS Kemesa.
CpaBHEHME KHCIOTHO-OCHOBHBIX M OKHUCIMTENBHO-BOCCTAHOBUTENIBHBIX CBOWCTB




ruapokcuna xxenesa (1) u rupporcuna sxenesa (I111). Conu xxenesa (I1) u xenesza
(IIT). Metoas! iepeBona coneit xeinesa (1) B conmn xenesa (I1I) u obpaTtHo.
[onmHoe pa3noxenue Bonoi coneil xxenesa (I11) co c1abbIMu IByXOCHOBHBIMU
kucnoramu. OKHCITUTENBHBIC CBOMCTBA coeauHeHu xene3a (1) B peakiusx ¢
BOCCTaHOBUTEISIMU (HOIUIOM, CEPOBOJOPOIOM U Menbto). Llmannaabpie
KOMIIIEKCHI Jkelie3a. KauecTBeHHbIe peakiinu Ha HoHBI xkene3a (11) u (111).
®Deppurthl, UX HOJy4YEHUE U IIpuMeHeHne. Mens. HaxoxneHue B nmpupoze.
Buonoruueckas poib. Ouzndeckne 1 XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBHE C
KHCIIOPOJIOM, XJIOPOM, CEPOM, KHCIOTaMHU-OKUCITHTEISIMH, XJIOPUAOM JKee3a
(II1)). B3aumopeiicTBue Meu C KOHIIGHTPUPOBAHHBIMHU COJISTHOM,
OpOMOBOZIOPOIHON U HOJIOBOIOPOTHON KHCIOTaMU 06e3 JOCTyIa BO3/ayXa.
[Homygenune u npumenenune menu. Oxcun u ruapokcun mean (11). Comm mean
(IT). Mennsrit kymmopoc. Ammuakatsl Meau (1) u menu (11). [lomydenune okcuma
menu (I) BoccranoBnenuem runpokcuna meau (I1I) riroxo3oit. [omydenue
xnopuna u nonuaa meau (I). Cepedpo. duznyeckue n XUMAYECKUE CBOHCTBA
(B3auMoOIEHCTBHE C CEPOBOIOPOIOM B IMIPUCYTCTBUH KUCIOPOa, KHCIOTAMHU-
okucnuTensaMu). OcaxaeHne okcHa cepedpa MpH ASHCTBUH MIEIIOYH Ha CONU
cepebpa. AMMHakaThl cepedpa Kak okuciauTenu. KadecTBeHHas peakius Ha
noHbI cepebpa. [Ipumenenue cepedpa. 3010T0. OU3NIECKHE U XUMUIECKHE
CBOMCTBA (B3aMMOJICHCTBHE C XJIOPOM, «ITAPCKOM BOJIKOM ).
3osoToxnopoBonopoaHas kuciota. ['unpokens 3omota (111). Komrnexcs
3050Ta. CriocoOBI BEIETIEHHS 30J10Ta U3 30JI0TOHOCHOU TIopoibl. [IpuMenenme
3oj0Ta. [{nHK. OU3Ndeckne U XUMHUIECKHEe CBOMCTBA (B3aUMO/IEHCTBHE C
rajoreHaMu, KUCIOPOJIOM, CEPOil, BOJIOM, pacCTBOpaMU KUCIIOT | IIEIOUYCH ).
[Tomydenue u mpuMeHeHne MUHKA. AMGOTEPHOCTh OKCHIA U THIPOKCHIA INHKA.
Baxneiimue conu

nuHKa. PTyTh. ®U3nyeckue u XuMU4YecKue (B3aMMOAEHCTBUE C KHCIOPOIOM,
CEepoHi, XJIOPOM, KHCIIOTaMU-OKUCIUTENIMI) cBoMcTBa. [lomydenne u
MIPUMEHEHUE PTYTU. AMaJIbraMbl — CIUTaBBI PTYTH ¢ MeTaimamu. OKCHJ pTYTH
(I), ero momyuenne. Xnopua u noaun prytu (II). Jemorcrparumn.

1. Komnekius meramios. 2. Komnekuusa muHepanoB u pya. 3. Kommexmus
«Keneso u ero crasely. 4. OKkpalIuBaHue IUIAMEHH COJISIMU IIETOYHBIX U
HIEJI0YHO3EMENbHBIX METAJUIOB. 5. B3aumozeiicTBue HaTpus ¢ BOAOH. 6.
BzanmonerictBue kanbiins ¢ Bogoi. 7. Komrekmusa «AmroMmunuiiy. 8. [lnasnenne
amfoMuHAA. 9. B3anMopeiicTBue amoMuHus co menodsio. 10. AmomoTtepmusi.
11. B3aumoielicTBUE XpoMa ¢ COJISTHOW KHUCIIOTOM 0e3 mocTyna Bo3ayxa. 12.
Ocaxnaenne ruapokcuna xpoma (III) u okucinenue ero mepoKCHAOM BOJOPOIA.
13. Paznoxxenne nuxpomMarta aMmmMoHus. 14. Pa3noxenue mepokcuaa BOI0O- poaa
oJ IeHCTBUEM JUOKcUAa Maprania. 15. OcaxaeHue




rugpokcuna xxenesa (1) u okucnenue ero Ha Bo3ayxe. 16. Brigenenue cepedpa
13 ero cojel merictBueM Memu. JlabopaTopHbie OnbITHL. 1. OKpamuBaHme
TUTAMEHU COSIMHE- HUSIMH IICJIOYHBIX META/UIOB. 2. O3HAKOMIICHHE C MUHEpaJia-
MM M BOXKHEHIIUMY COSIUHEHUSIMH MIETOYHBIX METAJIIOB.

3. CBoiicTBa coeqUHEHHUH IMETOYHBIX MeTalIoB. 4. OKpacka IIaMeH! COJISIMH
MIEJI0YHO3EMEIBHBIX MeTaioB. 14. CBOMCTBA MAarHUs U €r0 COCIMHEHUMH. 15.
CBolicTBa coequnennii kanpius. 16. XKXectkocts Boasl. 17. CBolicTBa
amromunHus. 18. CBolicTBa coenuuenuii amomMuaus. 19. CBoiicTBa 010Ba, CBUHIIA
1 UX

coenunenuii. 20. ColicTBa coenHeHuit xpoma. 21. CBoiicTBa Mapranua 1 ero
coenuHeHmi. 22. U3ydyenune muHepanos xxenesa. 23. CpoiicTBa xenesa. 24.
CBoiicTBa MeIH, €€ CIIaBOB M coeanHeHnH. 25. CBoiicTBa IIMHKA U €TO
COCTMHCHMH.

Ctpoenue BemecTna (14 yacoB)

Crpoenue aroma. Hykmuapsl. M3otonsl. Jledext macchl. TUIBI pau0aKTUBHOTO
pacnaga. TepmosinepHbli cuHTE3. OTKPBITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.
Snepubie peakuuu. TUIBI AAEPHBIX peakuuid: AeneHne U cuHTe3. CKopocTh
peakuuu paauoakTUBHOTO pacnaja. [IpuMeHenne paAuoOHyKIUAOB B MEAULIMHE.
Merton MeueHBIX aToMOB. [IpuMeHeHe painoakTUBHBIX HYKJIH/IOB B
TEOXPOHOJIOTHH

I'eitzenbepra. [lonsTHE O BOTHOBOM PyHKIINK

KsanrtoBsie unicna. AToMHas opOuTais. Pactipenenenne 3neKTpoHOB 110
SHEPTeTUYECKUM YPOBHSM B COOTBETCTBUH C MPUHIIUIIOM HAUMEHBIIICH SHEPTHH,
npaBwioM XyHJa U npuanunom [laymu. OcoGeHHOCTH CTPOCHUS
SHEPreTHYECKUX YPOBHEH aTOMOB d-31IeMEHTOB. DJIEKTPOHHAS KOHPUTypaIus
aToMa. DJICKTPOHHBIC KOH(DUTYPALIMU TOJOKUTEIBHBIX M OTPUIATEIILHBIX
HMOHOB. BaJIeHTHBIE 3JIEKTPOHBI

DIEKTPOHHAS MPUPOIa XUMUUECKOU CBSI3U. BUIbI XUMUYECKOH CBS3H.
KoBaneHnTHast CBS3b U €€ XapaKTePUCTUKH (JHEPTHUs CBSI3HU, IJTUHA CBS3H,
BaJICHTHBIN YTOJI, KPATHOCTH CBSI3H, ITOJISIPHOCTH, TIOJISIPA3YEMOCTh ).
KoBanentHas HenoispHas W NoJsipHas cBsi3b. OOMEHHEBIN U JJOHOPHO-
aKIICTITOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOW MOJISIPHO CBSI3U.
T'eomerpusa Mmonekymbl. JIUMOIbHBIA MOMEHT CBSI3H, IUIOJbHBIA MOMEHT
MOJIEKYJIBI. JleMoHcTpaiuu. Mojienu MoieKyl.

Xumuueckas cBsi3b. MoHHas cBA3b. OTIWYNE MEXTY HOHHON U KOBaJIEHTHOM
cBs13b10. CTpOEHUE TBEPBIX TEN. THUIBI KPUCTAIUIMUECKUX PEIIETOK HOHHBIX
coenuaeHM. [ToHsTHE 00 2MIeMeHTapHOM suelike. PacyeT uncia HOHOB,
COJIepKAIIMXCS B AeMeHTapHO stuelike. MonHble paguyckl. Pacuer yncna

Ctpoenue BemecTBa (26 yacoB)

KoBaneHTHas cBs3b, €€ Pa3HOBUIHOCTH U MEXaHU3MbI 00pa30BaHHSI.
XapaKTepUCTUKH KOBAJIEHTHOU CcBs13U. KOMITJIEKCHBIE COEIUHEHUSI.
DIEeKTPOOTPUIIATENBHOCTh. CTENEeHb OKUCICHUS U BAJICHTHOCTb.
I'uGpunu3anus aTOMHBIX opOuTalieii. [[pocTpaHCTBEHHOE CTPOCHME
Mounekyi. [TonsapHocts Mosekyi. MonHas cBsizb. MeTamnnyeckas CBsI3b.
Bonopoanas cBsizb. MexMolnekymsipHble B3aumoeictusd. Equnas
IPUPOJA XUMHUYECKUX CBS3EH.

[Ipaktuueckas padora Nel — Perienne skciepuMeHTaIBHBIX 3aay 110
OIIPEeIEJICHHIO IIACTMACC U BOJIOKOH.




HMOHOB, COACPIKAIINXCS B JIEMEHTapHOH stueiike. JleMoHCcTpaiuu.
Kpucramnuueckue pemerku.

Xumuueckas cBsizb. MeTtaminueckas cBsi3b. CTpoeHHE TBEPABIX Tell.
Kpucranmnueckue u amopdHbie Tena. THITEI KPUCTAITHYECKUX PEIIETOK
MeTaiioB. OnpezienieHne MeTAITHIEeCKOTo paaunyca. [leMoHCcTpaluu.
Kpucramnuueckue pemerku.

MexMoreKymspHble B3auMoAecTBrsA. BoroponHas cBA3b U ee BIUSHUE Ha
CBoOlcTBa BelecTBa. [IoHATHE 0 CyIpaMOJIEKYIIpPHON XUMUU

Pemenne 3a4a4 U BbIIIOJTHCHUC ynpamHeHHﬁ, TTO3BOJIAIOIIINX
CUCTCMATHU3HUPOBATh U O606].[II/ITL MOJTYYCHHBIC 3HAHUA 110 TCMC ((CTpOCHI/Ie
BEIIIECTBA»

Teoperuyeckoe onucaHue XUMHYECKHX peakuuii (21 yac)

TemnoBoii 3PPEeKT XUMUIECKOH peakni. JHAOTEPMHUICCKHE U
JK30TEpMHUUYECKHE peakuuu. TepMoxumudeckue ypasHeHus. [lonsatue o
BHYTpPEHHEW SHEPTUH 1 SHTaIbINH. Termmora 00pa3oBaHus BemecTBa. DHEPTHs
cBs3U. JleMoHCTpauy. DK30TepMUUECKHE U SHAOTEPMUYECKIE XUMUUECKHEe
peakuuu. TernoBble SBIEHUS IIPU PACTBOPEHUM CEPHOU KUCIIOTHI 1 aMMHUAYHOU
CEJIUTPBI

3akoH I'ecca u clieaCTBUSA U3 HETO. DHEPIrUsl CBA3U

DopmyIHpoBaTh 3aKOH ['ecca U cleCTBUE U3 HEr0. PacCUMTHIBATH TEIIOTHI
PeaKnuu Yepes3 TerIoThl 00pa30BaHusl BELUIeCTB. PaccunThIBaTh TEIIOTHI
peakuuu

[Tonsitue 00 suTpOnMU. BTOpoi 3akoH TepmoauHamuku. @opmyna borpimana
Oueprust ['160ca 1 KpUTEPUH CaMOTIPOU3BOIBHOCTH XUMUYECKOH peaKkinn
Pemienue pacueTHbIX 3aa4 10 XUMUYECKUM (OPMYJIaM U yPaBHEHUSIM I10 TEME
«XuMH4eckasi TepMOIUHAMHKA

CKOpOCTh XUMHYECKUX PEaKIIHii, €€ 3aBUCHIMOCTh OT Pa3InYHbIX (JAKTOPOB:
MIPUPOJIBl PEATUPYIOIINX BEIECTB, KOHIIEHTPALMU pEarupyrounX BEIIeCTB,
TEMIIEPATyphl, HAINYMS KaTaIu3aTopa, IUIOIIAaN MOBEPXHOCTH pearupyrommx
BellecTB. Peakiinu roMOTeHHbIE U T€TEPOreHHbIE. DJIeMEHTapHbIE PEaKIIH.
MexaHu3M peakunu. AKTUBUPOBAaHHBIN KOMIUIEKC (MIEPEX0IHOE COCTOSHHE).
3aKkoH AeicTByrOMMX Macc. KOHCTaHTa CKOPOCTH peakIiy, €€ pa3MEpPHOCTb.
CKOpOCTh peakIu paInoaKTUBHOTO pacmana. llepros momypacmnana.
JemoHcTpaiinu. 3aBUCIMOCTh CKOPOCTH PEAKIIMU OT IMPUPOIBI BEMIECTB HA
MIpUMEpE B3aUMOJIEHCTBHS PACTBOPOB Pa3INYHbIX KUCIOT OJMHAKOBOMN
KOHILIEHTPALMX C OIMHAKOBBIMU KyCOUKaMH (TpaHyjlaMH) [IMHKA M OIMHAKOBBIX
KYCOYKOB Pa3HbIX METAJUIOB (MarHus, IMHKA, jkejie3a) C paCTBOPOM COJISTHOM
KHCIOThL. B3anMopelcTBrE pacTBOPOB CEPHOM KUCIIOTHI C pacCTBOPaMHU

Xumnueckue peakuuu. (16 1)

XUMHYeCcKHe peakiui U 3aKOHOMEPHOCTH UX MPOTEKAHUS.
Knaccudukanms XMMHUUECKUX peakiii B HEOPraHUIECKON U
OpPraHUYECKON XUMHUH. 3aKOHOMEPHOCTH NPOTEKAHHUS XUMHUUECKUX
peakiuii. TerioBsie 3G heKThl peakiuii. TepMOXUMUYCSCKHUE YPaBHEHMUSI.
CKOpOCTb peakiuu, ¢ 3aBUCUMOCTD OT Pa3IHYHBIX (PaKTOPOB.
O6patumocTs peaknnii. XuMudeckoe paBHoBecue. KoHcTaHTa
paBHOBecHs. CMelleHne paBHOBECHS O] ICHCTBUEM PAa3ITUIHBIX
¢axropos. [Tpuniun Jle Hlarenne.

XUMHUYECKHE PEAaKLMH B BOJHBIX PACTBOPAX. DJIEKTPOIUTHIECKAS
nucconuanys. Peakiuy noHHOT0 0OMeHa. I'uaponn3 opraHnuecKux 1
HEOpPraHMYECKUX COCTUHCHHNA. 3HaUeHEe THAPOIIN3a B OMOIIOTUIECKUX
00OMeHHBIX mpolieccax. [[puMeHeHre THaPoIu3a B IPOMBIIIIIIEHHOCTH
(OMBUIEHUH XKHUPOB, TOJIyYECHUE THAPOIU3HOTO CIIUPTA).
OKHCINTENHFHO-BOCCTAHOBUTENbHBIE peakiini. Koppo3us MeTasioB u ee
BUJBI (XUMUYECKast U ANIeKTpoxuMuyeckasi). CriocoObI 3aluThl OT
KOppO3uH. DIEKTPOIN3 pacTBOPOB U paciuiaBoB. [IpakTuueckoe
MIPUMEHEHUE JIEKTPOIIN3A.

[TpakTrueckas padora No2 — CKOPOCTh XUMHUYECKOH peakiny.
XuMH4ECKOE paBHOBECHE.

IIpaktnueckas padora Ne3 — Perienue skcriepuMeHTaBHBIX 3aa4 110
teme «I uaponus»




THOCYJIb(aTa HaTPUs Pa3TMYHON KOHICHTPALUH

IIpaBuno Baut-I'odda. ITorstre 06 SHepTHH aKTUBAITIH B 00 SHEPTCTHICCKOM
npoguie peakiyu. YpaBHenue Appennyca. Jlemoncrparuu. B3anmopaeticteue
PacTBOPOB CEPHOM KUCIOTHI C paCTBOPaMH THOCYJb(]aTa HaTpuUs pa3IHuIHOMI
TEMIIEPaTypbl

KaranmzaTops! u kaTann3. DHeprusi akTHBAILNN KaTaATU3UPYEMOU U
HEeKaTalIn3upyeMoil peakiiui. AKTHUBHOCTb U CEJIEKTHBHOCTH KaTalu3aTopa.
['oMOreHHBIN 1 TeTepOreHHbIH KaTann3. | OMOreHHBIN KaTalu3 B ra30Boi (ase.
Kartanutnueckoe OKUCIEHNE YyTapHOTo ra3a B KOHBEpTEpax

BBIXJIOTTHBIX TA30B B aBTOMOOMJISIX. POJIb KaTanu3aTopoB B IpUPOJIE U
MPOMBIIIIEHHOM POU3BOACTBE. DEepMEHTHI KaK OMOJIOrHYeCKHE KaTaau3aToOpPhl.
HemMoHcTpauuu. Paznoxenue nepokcuaa BOIOPOAa ¢ MIOMOILIBIO
HEOPTraHMYECKUX KaTAIN3aTOPOB M MPUPOAHBIX OOBEKTOB, COIEPIKAIIIX
karanasy. Jlaboparopsslii onbIT 26. Katanutndyeckoe pa3inokeHue mepoKcua
BOZOPOAA.

OO6parumblie peakuy. XUMHUECKoe paBHOBecHe. KoHCTaHTa paBHOBECHS
[Tpunuun Jle lllaTense. PaBHOBECHBIE COCTOSIHUA: YCTOMYMBOE, HEYCTONYMBOE,
6e3paznnynoe. CMeleHrne XUMUUECKOT0 paBHOBECHSI IO IeHCTBUEM
Pa3HYHBIX PAKTOPOB: KOHIIEHTPAI[MH PEareHTOB WM MPOAYKTOB PEeaKIny,
JIABJICHUA, TeMIieparypbl. Posib cMeleHns: paBHOBECHS B TEXHOJIOTHUECKUX
npoueccax. JemoncTpannu. 3aBUCMMOCTD MOJI0XKEHNAS PABHOBECHUS B CHCTEME

2NO2 *  N204 ot TemriepaTypbl

Penrenue sxcriepuMeHTANTBHBIX 33/1a4 HA onpeie]icHrne (GakTopoB, BIUSIONINX Ha
CKOPOCTh XMUMHUECKOH peaKIiy 1 MOJ0XKEHHEe XUMHUYECKOTO PaBHOBECHUS
Wonnoe npousseaenne Boasl. Bogopoanstii mokasarens (pH) pacteopa. Pacuer
pH pacTBOpOB CHJIBHBIX KHCIOT U LIEIOYEH

PaBHoOBecue B pacTBopax. KoHcTaHThI quicconuanuy ciabbix 3JEKTPOJIHUTOB.
CBs13p KOHCTaHTBI U CTEIIEHH UCCOLMAUN. 3aKoH pa3BeneHus OcTBanpia.
PaBHOBecue Mex Ay HACHILIEHHBIM PAaCTBOPOM M ocajikoM. [IponsBeneHue
PacTBOPUMOCTH

l"anpBannYeckwii aeMeHT (Ha mpumepe aneMenTa Jarnamnst). Xumudeckne
WUCTOYHMKH TOKA: TaJbBAaHUUECKUE DJIEMEHTHI, aKKYMYJIATOPBI U TOIIMBHBIE
3neMeHThl. DopMa 3amucy XUMUIECKOT0 UICTOYHHKA ToKa. CTaHIapTHBRINA
BOJOPOMHBIH ATeKTpoa. CTaHIAPTHBINA AIEKTPOIHBIA TOTCHITNAI CHCTEMBI.
[TonsTHE O PNEKTPOABHKYILIEH CHIIE peakUK. DIEKTPOXUMUYECKU psifL
HanpsDKEHUH (aKTUBHOCTH) MeTaiioB. HanpaBneHne okuciInTensHo-
BOCCTAHOBHUTEIBHBIX PEAKIHil. DIEKTPOIHN3 BOJHBIX PACTBOPOB AJIEKTPOIIUTOB.




3aKOHEI QJICKTPOJIN3a

Penrenne 3aga4 1 BRIIIOJIHEHUE ynpaxcHeHI/Iﬁ, TTIO3BOJIAIOIIMX
CUCTCMATHU3HUPOBATL U O606HII/ITI) MOJTY4YCHHBIC 3HAHUA 110 TCMC ((TCOpCTI/I‘{eCKI/IC
OCHOBBI XUMUN»

Xumunyeckas Texnosaorust (19 yac)

OcCHOBHBIE IPUHIUIBI XUMAYECKO# TexHomoruu. O0Iue mpeacTaBiIeHus o
MPOMBIIUIEHHBIX CHOCO0axX MOMyYeHNsI XUMHUUECKIX BEIECTB

IIpon3BOACTBO CEpHOM KUCIOTHI KOHTAKTHBIM CITOCOOOM. XHUMH3M TIpoIiecca.
ChlIpbe AJ1s IPOU3BOJICTBA CEPHOU KUCIOTHL. TeXHONIOrnueckas cxema mnpoiecca,
nporecchl u anmnapatsl. Jlemonctparuu. Ceipbe A1 TPOU3BOJICTBA CEpHON
KHCJIOTBHI.

IIpousBoacTBo ammuaka. XumusM mnpouecca. OnpeneneHue ONTUMaIbHBIX
YCJIOBHM ITPOBEACHUS peakiyy. [IpuHIMN HUPKYJISLUY U €r0 pean3anys B
TEXHOJIOTHYECKOM CXEME

Meramnyprus. Yepnas metamnyprus. [IpousBoactso uyryHa. JloMeHHbI
nporiecc (ChIpbe, YyCTPOWCTBO JOMEHHOM MedH, XMMU3M Ipoliecca).
Hemonctpanuu. XKenesnas pyaa

[Ipou3BoacTBO cTany B KUCIOPOAHOM KOHBEPTEPE U B AJIEKTPOICYaXx.
[IpousBoacTBo cranu B MapTeHOBCKOI! meun. [IpsiMoil MeTox nmomydeHus xene3a
u3 pynbl. JlemorcTpamuu. O6pasIfs! CIIjIaBOB

IIpombinieHHast oprannyeckast XuMusa. OCHOBHOM M TOHKUN OpraHu4ecKui
cuHTe3. Hanbonee KpynmHOTOHHAXKHBIE IPOU3BOACTBA OPTraHUYECKUX
coenuHenuil. [IponssoacTBo Meranouna. [losyueHre ykCyCHOM KUCIIOTHI U
(dopmanbaeruga u3 meranoia. [lomydenue arerara nesunoiao3bl. Celpbe Uis
OpraHUYeCcKON NPOMBIIUIEHHOCTH. [IpobiemMa 0TX010B ¥ HOOOUHBIX MPOAYKTOB.
CuHTE3bI Ha OCHOBE CHHTE3-Ta3a

XHUMHYeCcKoe 3arps3HeHNe OKPY KaIOIIe Cpellbl U €ro MOCIeACTBHSL. DKOIOTHs
¥ po0JieMa 0XpaHbl OKPYKAIOLIEH Cpeabl.

Xumus Ha cay:x0e o0uiecTBY (2 yaca)

Xumust nuiy. XKupsel, 0Ky, yTieBOIbl, BUTAMHUHBI, PepMeHTHI. PaninoHansHoe
nutanue. [Tumessie no6aBku. I1uieBbie 100aBKH, UX KilacCU(UKALIUA.
3amnpernieHHbIe U pa3pelieHHbIe TUIIEBbIe J00aBkU. OCHOBBI MTUIIEBONH XUMUHU.
Hemonctpanuu. [Tuniessie kpacutenu

Xumus B meaunuue. [ToHstre o hpapmaneBTHYSCKOM XUMUN U (hapMaKoJIOTHH.
Pazpaborka nekapcTs. JIekapcTBeHHBIE CPEJICTBA, UX KIIACCU(PUKAIHS.
[IporuBoMuKpOOHEIE cpencTBa (Cyb(aHuIaMuIHBIC IPENapaThl U
AHTUOMOTHKH). AHAJILI'€TUKH (ACTIUPHH, aHAIBIHH, MapareTaMol,
HAPKOTUYECKHUE aHATBI'CTHKH). AHTUTHUCTAMUHHBIC TIpenapathl. Bsoxymme

Xumus u Ku3Hb (2 yaca)

XHWMHYECKHE MPOTIECCH B KUBBIX OpraHU3Max. bHOJIOTHUeCK aKTUBHBIC
BelecTBa. XUMUSA U 3710poBbe. [Ipobiemsl, CBSI3aHHBIEC C TPUMEHEHHEM
JIEKAPCTBEHHBIX MPEnapaToB. XUMUs B TOBCEAHEBHOM Ku3HU. Mororine
u gucTsamue cpeactra. [IpaBuia 6e3omacHoi paboThI CO CpeaCcTBAMHU
OnrToBOM XuMuH. OOIIHE MPUHITUITEI XUMUIECKON TEXHOJIOTHH.
[Ipupoausie nCTOUHUKN XUMUYECKUX BemlecTB. [lomumepsl. [lnactMacchl,
BOJIOKHA, Kayuyku. HoBble BelllecTBa U MaTEpUAIIbl B TEXHUKE.
XHUMHUIECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPE/IBI U €r0 MOCIICICTBU.
[TpoGiieMbI 6€30ITaCHOTO HCITOJIE30BaHUS BEIIECTB M XUMUUECKUX




cpeactBa. [ OpMOHBI ¥ TOpMOHAIIBHBIE TIpenapathl. [IpoOiembl, cBI3aHHBIE C peaxkuuii B COBpeMEHHOM KHU3HHU. TOKCHUYHBIE, TOPIOYUE U
IPUMEHEHUEM JIEKapCTBEHHBIX IpenapaTtoB. BpenHbie npuBbIYKY U (PaKTOPHL, B3PBIBOOIIACHBIE BEILIECTBA.

paspyuaromye 310poBbe (M30BITOYHOE TOTPEOICHUE KUPHOH MUIIH, KypeHHE,
yrnoTpebIeHNe aIKOTost, HAPKOMAaHHUsI)

Kocmernueckue u napdromepHble cpecTBa

BbeitoBas xumust. [IoHATHE O MOBEPXHOCTHO-aKTUBHBIX BellecTBax. Moromue u
yucTsmue cpeacrsa. OroenuBatonye cpeactsa. [IpaBuna 6e3onacHol paboThI ¢
€IKMMH, TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBON XUMHUH.
Hemonctpanun. OtoennBanue TKaHei. JJabopaTOpHBIA ONBIT . 3HAKOMCTBO C
MOIOIIUMMH CpEACTBAMHU

Xumust B ctpoutenserBe. [urnc. M3sects. Liement, 6eton. Kien. [Ton6op
ONTUMAJILHBIX CTPOUTEIBHBIX MATEPUAJIOB B IPAKTUUECKOM ACATEILHOCTH
yenoBeka. JlJaboparopHsrit ombiT Kiten

MunepainbHble U opranndeckue yaoopenus. CpeacTsa 3aiiThl pacTeHHH.
[lecTunuapl: MHCEKTULMIIBL, TePOUIMABI U GYHIHLIUABL. PenemieHTsl.
HemoncTpanuu. Konnekuus cpecTB 3alIUThl pACTCHUIA.

Crexkiio, ero Bujbpl. CuiuKkaTHasi IpOMBIIITIeHHOCTh. Kepamuka. TpaauinonHsle
U COBpEMEHHbIE KepaMuieckue MaTepuanbl. CBepXIpoBOsIIas KepaMHKa.
IlonsATHE O KEPMETAX U MaTepUajax ¢ BBICOKOH TBEpAOCThIO. JJeMOHCTpaLuH.
Kepamuueckue matepuansl. L{BeTHbIE cTEKIa

XuMmus B cCOBpeMeHHOM Hayke (2 4aca)

OcobenHocty coBpeMeHHo HaykH. [Ipodeccust xumuka.

Uctounnku xummdeckoi uHpopmanuu. [Torck xumudeckolt HHGOpMAIAN 110
Ha3BaHHAM, HICHTU(DUKATOPAM, CTPYKTYpHBIM popmynam. PaboTa ¢ 6azamu
naHHbIX. JlemoHcTpanuy. [IpuMeps! paboThl ¢ XUMUYECKUMU 0a3aMH JaHHBIX.

TemaTtnueckoe MmIaHUPOBaHUE Kypca

«Xumus. YriayOneHHbIH ypoBeHb U 6a3a 10 kimacce»



No Tema KomnuectBo | KoHTpoJibHBIE [IpakTrueckue KonuuectBo yacoB | KoHTposibHBIE
4acoB paboThl paboThl (6a3a) paboThI
(yrmy6nénno) | (yray06si€HHO) (yrmy6néHHO) (6aza)
1 OCHOBHBIE TIOHSTHSI OPTaHUYECKOM 20 1 10 1
XUMHAH
2 YraeBoaopoab 36 1 2 18 1
3 Kucnoponconepxkariue 22 1 4 12 1
OpraHMYECKUEe COCTUHEHUS
4 A30T U cepocojiepKaire 9 4
OpraHUYECKUEe COCTUHEHHUS.
) buonornuecku akTuBHbIC BemecTBa | 17 1 2 8 1
6 BricokoMonekynsipable COeUHeHMS | 8 1 2 4
7 [ToBTOpeHue u yriayonenue 3Hanud | 24 1 12
Bceero 136 6 10 68 4
Temaruveckoe MIaHUPOBAaHUE Kypca
«Xumus. YrayOneHHbIi ypoBeHb U 6a3a 11 kiace»
Ne Tema KomnuectBo | Konrponbheie | [Ipaktuueckue | KommuectBo | KoHTposbHBIE
4acoB paboThI paboThI 4acoB paboThI
(yrmy6nénno) | (yrmyOmnénHo) | (yrayOn€HHO) (6aza) (6aza)
1 CtpoeHue aToMa U epUOINYECKUI 3aKOH 6 1
. . MenneneeBa
2 OCHOBBI HEOPTAaHUYECKON XUMHU




3 Hemeramst 41 4 17
4 OO0urme cBoicTBa METAIIIOB 3
) MerTaiel IJ1aBHBIX OATPYIIT 12
6 MeTtamibl TOOOYHBIX TOATPYIIT 21 4
7 CrtpoeHue BemiecTna 14 20
8 Teoperuueckoe onMcaHuE XUMUYECKUX 21 1 20
peakuui
9 XuMudeckasi TEXHOJIOTUS 8 1 5
10 XuMud B ITIOBCEIHEBHOM XU3HU 6
11 XuMus Ha ciryk0e 00111ecTBy 4
12 | Xumus B COBpeMEHHOH HayKe 6
Bcero 136 10 68




