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[TOACHUTEJIBHAA 3AIINCKA
Pabouyast mporpamMma cpeHero (oaHoro) odmero o0pa3oBaHus [0 XUMHH COCTaBJI€HA HA OCHOBE HOPMATHBHBIX JOKYMEHTOB:
. 3akoH P® «O06 obpazoBanum» Ne 122-03 B pegakuuu ot 22 aBrycra 2004 r.

. denepaabHBI KOMIIOHEHT TOCYIaPCTBEHHOTO cTaHaapTa oomiero oopazosanusi. (IIpukaz MO ot 5 mapta 2004 r. Ne 1089);

. [Tucemo Muno6pazoBauust P® ot 20.02.2004 r. Ne 03-51-10/14-03 «O BBeacHuH (heaepaabHOro KOMIIOHEHTA FOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHJAPTOB HAYAJILHOTO OOIIEr0, OCHOBHOTO OOIIEro U CpeHero (MOJHOT0) O0IIero 00pa3oBaHusm»;

. [Tpuka3z Muno6pazoBanust PO ot 09.03.2004 r. Ne 1312 «O6 ytBepxkeHun gpeaepanibHOro 0a3UCHOTO yueOHOTO IIaHa U
MPUMEPHBIX YUeOHBIX TIAHOB JUIs 00111€00pa30BaTeNbHbIX yupexaeHuid PO, peanu3yronmx nporpaMmmsl 0011ero oopa3oBaHus»

. [Tucemo Muno6pHayku P® ot 07.07.2005 1. «O mpuMepHBIX MporpaMmax 1Mo yaeOHbIM npeaMeraM (eaepanbHOro 0a3ucHOTO
y4eOHOT0 TJIaHaY

. [Tpukas «O6 yTBepkaeHnn heaeparbHOTO epeyHs ydeOHNKOB, PEKOMEHIYEMBIX K UCTIOIB30BAHUIO MPU PEATTU3AIMHA UMCIOTIINX

TOCYJIapCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTEIbHBIX MPOTrPAMM Ha4aIbHOTO OOIIET0, OCHOBHOT'O OOIIET0, CPEIHErO O0IIero
obpazoBanus». (IIpuxaz MO ot 31.03.2014 r. Ne253);

. [Tucemo Muno6puayku P® ot 01.04.2005 Ne 03-417 «O nepeune yueOHOTO M KOMIBIOTEPHOTO 000PY10BaHUS AJIs1 OCHAILIEHUS
00pa3oBaTeNbHBIX yupekacHui» (//BectHuk odpazoanus, 2005, Ne 11wmu caiit http:/ www. vestnik. edu. ru).

. ABtopckas mporpamma: [Iporpamma kypea xumuu 10 - 11 kmaccoB obmieo0pazoBatenbhbix yupexaenuit O. C. ['abpuansana- 2017
. Metoamueckoe muchmMo «O TpernosaBaHuy yd4eOHOTO MpeaMeTa « XMMUs» B YCIOBHSIX BBEICHHS (peepaabHOr0 KOMIOHEHTA

roCyJapCTBEHHOI'O CTaHapTa o011ero oopa3oBaHus;

e [Iporpammsl pa3zButus u GOPMHUPOBAHUS YHUBEPCATBHBIX YU€OHBIX JEUCTBHI JIJIsl CpeHETO 00IIero oopa3oBaHusl.
B paboueii mporpamme mpenrycMOTPEHO
HE TOJIBKO Pa3BUTUE BCEX OCHOBHBIX BUOB JIEATEILHOCTA 00y4aeMbIX, MPEJCTaBICHHBIX B MpOrpaMMax Jjisi Ha4aJlbHOTO OOIIEro U
OCHOBHOT'0 00111eT0 00pa30BaHMs, HO U TAKUX BUJIOB JICSITEILHOCTH, KOTOPhIE 00ECIIEUUBAIOT Pean3alliio IPOSKTUPYEMO
00pa3oBaTeNbHOIN TPACKTOPUH, CBA3AHHOM C yTiyOJIEHHBIM U3YYEHUEM XUMUHU.

Copepxanue 1aHHOM paboyell mMporpaMMbl UMEET 0COOEHHOCTH, 00YCIIOBICHHbIE, BO-TIEPBbIX, IPEIMETHBIM COJEPKaHUEM, BO-BTOPBIX,
MICUXOJIOTUYECKUMHU BO3PACTHBIMUA OCOOEHHOCTSIM 00y4aeMbIX, B-TPETbUX, C 3a/ladaMu IPO(PUIBLHOMN MOATOTOBKY K 00YUYEHHIO B BBICIIEH
IKOJIE, B KOTOPOU XUMUS SBIISCTCS MTPOPUIUpPYIOIIel JUCITUTUTMHOM.

[Ipu u3yyeHun XuMuu, re BEAYyIIYIO POJib UTPAET TO3HABATeNbHAs JEATEIbHOCTh, B TOM YKCIIE U SKCIIEPUMEHTAIbHAsL, OCHOBHBIE
BUJIbI YU€OHOM 1eATeTbHOCTH 00yYaloUIMXCsl HA YPOBHE YUeOHBIX ACHCTBUI BKIIOYAIOT YMEHHS XapaKTepU30BaTh, OOBSICHSTH,
KJIacCU(UIIUPOBATh, OBJIAIETh METOIAMH HAYYHOT'O MTO3HAHUS, TUTAHUPOBATH U MPOBOJUTH XUMUYECKUI IKCIIEPUMEHT U



MHTEPIPETUPOBATH €0 PE3YJIHTATHI, IOJHO U TOYHO BBIPAXKAaTh CBOU MBICIIH, apTyMEHTUPOBATh CBOIKO TOUKY 3pEHUS, paboTaTh B IPYIIIIE,
MPEICTABIATh U COOOIIATh XMMUUECKYI0 HHPOPMAIUIO B YCTHOW U TUCEMEHHOM Gopme U JIp.

OpaHoM U3 BaKHEHIINX 3a/1a4 0O0Oy4eHHUs B CPEHEH IIKOJIE SABJISETCS MOATOTOBKA 00YJaIOIIMXCs K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOPY KU3HEHHOTO M NPOPECCUOHANBHOTO MyTu. O0yyarommecs J0HKHbI HAyYUThCS CAMOCTOSATENBHO CTAaBUTh LU U ONPEEIATh IyTH
UX JIOCTHKEHHUS, UCII0JIb30BaTh PUOOPETEHHBIN B LIIKOJIE ONBIT AEATENBHOCTH, KOTOPBIA OyIeT CIOCOOCTBOBATh YCIIEITHOMY
MOCTYIUICHHUIO M 00Y4YEHHUIO B MPOPUIBHOM BY3€, BEIOOPY Mpodeccru, TOCTUKEHUIO KEITAEMbIX Pe3yIbTaTOB B MPOPECCUOHATHEHOM
cdepe.

CornacHo 00pa30oBaTEIbHOMY CTAaHAAPTY 271A6HbBIE YeIU CPETHETo 00IIero oopa3oBaHus:

1) bopMupoBaHuE 1ETOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOT'O HA MPUOOPETEHHBIX 3HAHUSIX, YMEHUSIX U CIIOCO0aX AESITEIIbHOCTH;
2) mpuoOpeTeHne onbiTa pa3HOOOPA3HOM IeATEIHLHOCTH, OIbITA TO3HAHUS U CAMOIIO3HAHUS;

3) MOATOTOBKA K OCYILECTBICHHIO OCO3HAHHOTO BBIOOpA WHAWBHIYaTbHOW 00pa30BaTeIbHON HITH MTPOPECCUOHATBHON TPACKTOPHH.
Bonp1oit Bk1aa B JOCTHKEHUE ITUX LIEJIEH CPETHEro 00IIero

o0pa30oBaHUsi BHOCUT U3yUeHUe XUMUU HA Y2/1yO1eHHOM YPOGHe,

KOTOPOE HPU36AHO 0becneuums:.

* (popMupoBaHUE CUCTEMBI XUMUYECKUX 3HAHUI KaK KOMIIOHEHTA HE TOJILKO €CTECTBEHHOHAYYHON KapTHHBI MUPA, HO U HAYYHOU KapTUHBI
MUpa;

* Pa3BUTHE JTUYHOCTU OOYUAIOIINXCS, X UHTEIUIEKTYaIbHOE U HPABCTBEHHOE COBEPIIICHCTBOBAaHKE, (DOPMHUPOBAHUE Y HUX
I'YMaHUCTUYECKUX OTHOIIECHUN U HKOJIOTMYECKH 11€JIeCO00Pa3HOr0 MOBEEHUS B OBITY U TPYJOBOM 1€ATEIBHOCTH;

* BBIpa0OTKY y 00y4aronmuxcs MoHMMaHusl 0OLIECTBEHHOW MOTPEOHOCTH B Pa3BUTHH XUMUH, a TaKke (POPMUPOBAHHUE Y HUX OTHOLIEHUS K
XUMHH KaK BO3MOXHOM o6nactu Oyayiieit npodeccnoHanbHON ASSITEIIbHOCTH WU S TEIBHOCTH, B KOTOPO XUMHYECKHE

3HAHMS UMEIOT MPOPMIUPYIOIIMHA CTaTYC;

* (hopMupoBaHrEe HABBIKOB HKCIIEPUMEHTAIBHON U HCCIIEIOBATENILCKON e TENbHOCTH, YCIIEUTHOTO Y4acTHsl B MyOJIMYHOM MPECTaBICHUH
PE3YJIBTATOB TAKOH IE€ATEIBHOCTH;

* BO3MOKHOCTb Y4acTHsI B XUMHUUYECKUX OJIMMIINAJaX Pa3INYHbIX YPOBHEN B COOTBETCTBHH C KEIAEMBIMHU PE3YJIbTaTaMHU U a/I€KBATHOM
OIICHKOM COOCTBEHHBIX BO3MOKHOCTECH;

* popmupoBanue ymeHuil 0e30macHoro oOpaiieHus ¢ BeIecTBaMU, UCIIOJIb3YEMbIMU B OBITY U IPOU3BOJICTBEHHOH cdepe;

* yMEHUE O0BSICHATH OOBEKTHI M MPOIIECCHl OKPYKAIOIIEH Cpe/Ibl — MPUPOIHOM, COIUANTBHON, KYIbTYPHOU, TEXHUYECKON, — HC-

MOJIb3YA JUIsl 3TOT0 XUMHUYECKHE 3HAHUS;

* IOHUMaHUE [IEHHOCTHU XUMHUYECKOTO SI3bIKa, BBIPAYKEHHOT'O B BepOaIbHON U 3HaKOBOM (hopMax, KaKk COCTAaBHOM YacTH peyeBOM KYJIbTYpPbI
COBPEMEHHOTO CIIELUATNCTa BBICOKOW KBAM(DUKALINH.



MECTO INPEAMETA B YUYEBHOM IIJIAHE

Mecto mpeamera B yueOHOM miaHe denepanbHbIil TOCYIapCTBEHHBI 00pa30oBaTENbHBIA CTaHIAPT MpeAycMaTpUBAET HM3yUYEHHE Kypca
XUMUU B CpeJIHEH (ITOTHOI) IMIKOJIe KaK COCTaBHOM 4acTH MpeIMEeTHOM 00nacTu «EcTecTBeHHOHay4YHbIe peaMeThl». B bazucHom yueOHOM
TUJIaHe IIKOJIBI XUMHUS BKItoueHa B pazzen «Coaepxanue, popMUpyeMoe yIacTHUKAMU 00pa30BaTeIbLHOTO Ipolieccay. JTa mporpamMmma 1o
XUMUU JIJIs1 cpeiHero (MOoJHOTo) o01iero oOpa3oBaHus Ha yriayOJIGHHOM YPOBHE COCTaBJIEHA U3 pacueTa 4acoB, YKa3aHHBIX B bazucHom
y4eOHOM IUIaHe 00pa30BaTENIbHBIX YUpEeKJIeHUM o01iero oopasoBanus: mo 2 vaca B Henento (136 dacoB 3a nBa roga oOydeHus). Kpome
ATOr0, MPEIyCMOTPEHO TaKKe M3y4YeHHE XMMHHM M3 pacyera 2 yaca B Hememo (136 vacoB 3a aBa roga oOydeHHs) 32 CYET HIKOJIBHOTO
KOMIIOHeHTa. Takoe pacrpeiefieHHe 4YacoB OMHMPAETCS Ha IMIKOJIbHYIO TpakTuKy. s 0a30BOro M3yueHuss 2 4 B HEAENI0 — 3TO
KeJareabHbli MUHUMYM, X0Ts DenepanbHbIM 0a3UCHBIM Y4€OHBIM IUIAHOM MpeaycMoTpeHo jumib 1 4 B Hepemo. B 10 u 11 kiacce
nobasienne 1 4 0cOOEHHO HEOOXOIUMO, YTOOBI YUYUTETh UMENI BO3MOXXHOCTH IMOJATOTOBUTH BBHIITYCKHHUKOB KJIACCOB ¢ 0a30BBIM M3YYCHUEM
XUMHH K TaKOMY HCIIBITAHUIO, KaKOBBIM SBJISIETCS MTOTOBasl aTTeCTallvs, B IMEPBYIO ouepenb B (OpMe €IUHOTO TOCYIapCTBEHHOTO
sk3ameHna (EI'D) mo xumun.

OBIIAA XAPAKTEPUCTUKA YUEEHOI'O KYPCA
OcobeHHOCTH cofiepKaHusl 00Y4YEHHUS XUMUH B CPEIHEH (IOTHOM) 1IKoJie 00YCIOBICHBI CICTU(UKON XUMHUH KaK
HayKH{ U MOCTaBJICHHBIMHU LIeNIAMU. OCHOBHOM COZIepKaTEIbHOM 3a/1aueil XUMUU SIBIISIIOTCA U3YUYEHHE COCTaBa U CTPOCHHUSI BEUIECTB,
3aBHUCHUMOCTH UX CBOWCTB OT CTPOCHHSI, MOTYYEHUE BEIIECTB C 3a/IaHHBIMU CBOMCTBaMU, UCCIIEOBAHIE 3aKOHOMEPHOCTEH XUMUYECKUX
peaKIuil ¥ MyTeH yrpaBlIeHUS UMH B IEJSX MOJYUYCHHS HYKHBIX OOIIIECTBY BEIIECTB, MATEPHAJIOB, SHEepruu. [loaTomy B paboueit
MporpaMMe Mo XMMUHU HAIlUTH OTPaKEHUE OCHOBHBIE COJIepKATEIbHbIE
JIUHUH:
* «BemiecTB0» — 3HaHUS O COCTaBE U CTPOCHUU BEIIECTB, UX BAKHEUIINX (PU3UUECKUX U XMMUYECKUX CBOMCTBAaX, OMOJIOTHYECKOM
JICHICTBUH;
* «XXuMHUYecKasi peaKius» — 3HaHUS 00 YCIOBUSAX, B KOTOPBIX MPOSBISIOTCS XUMUYECKHE CBOMCTBA BEIIECTB, CIIOCO0AX YIPABICHUS
XUMUYECKUMU IIPOLIECCaAMU;
* «[IpuMeHeHne BEIIeCTB) — 3HAHUS U OMBIT MPAKTUYECKON AEATEILHOCTHU C BEIIECTBAMH, KOTOPhIE HAN0OJIee YaCTO YyIOTPEOISIIOTCS B
MMOBCETHEBHOM JKU3HU, IITUPOKO UCTIOIB3YIOTCS B MPOMBIIIJIEHHOCTH, CEJTLCKOM XO3SMCTBE, HA TPAHCTIOPTE;
* «[TomydeHue BemecTB» — 3aKOHOMEPHOCTH OPTaHU3AINHN U (PYHKITMOHUPOBAHUS BAKHEHIIIMX XUMHUECKUX TTPOU3BO/ICTB;
* «SI3bIK XUMHUMY» — CHUCTEMa BAXHEUIIIUX TOHATUN XMMUU U TEPMUHOB, B KOTOPBIX OHU OMKCHIBAIOTCS, HOMEHKJIATypa HEOPTAHUYECKUX
BEILIECTB, T. €. UX Ha3BaHUs (B TOM YKCIIC U TPUBHAIIbHBIC), XUMUYECKHE POPMYJIIbI U YPAaBHEHHMS, a TAKXKE MpaBuia EpeBoaa



UH(OPMAIINH C €CTECTBEHHOTO S3bIKa Ha SI3BIK XUMHUH U 00paTHO;
* «KonnuecTBEHHBIE OTHOIIEHUS» — CUCTEMA PACYETHBIX YMEHUI U HABBIKOB JIJIS XapaKTEPUCTUKH B3aUMOCBSI3H Ka4eCTBEHHOH U
KOJINYECTBEHHOM CTOPOH XMMHUYECKUX 0OBEKTOB (BEILECTB, MAaTEPUAJIOB U MPOLIECCOB);
* «Teopus ¥ IpaKTHUKa» — B3aUMOCBA3b TEOPETUUECKUX 3HAHUM U XUMHUYECKOT 0 IKCIIEPUMEHTA, KAK KPUTEPUS UCTUHHOCTH Y UCTOYHHUKA
[IO3HAHUS.

PE3VJIbTATBI OCBOEHU KYPCA

JINYHOCTHBIE pe3yJabTaThl:

— B IICHHOCTHO-OPHEHTAIIMOHHOM cepe — OCO3HAHME POCCUICKON Ipa’kKIaHCKON MICHTUYHOCTH, MATPUOTU3MA, YYBCTBA TOPJIOCTH 32
POCCHUICKYI0O XUMHUYECKYI0 HAayKy; — B TPYIOBOW cdepe — TOTOBHOCTh K OCO3HaHHOMY BBIOOpY JanbHeiIield oOpa3zoBaTelbHOU
TPAeKTOPUH B BBICIIEH LIKOJIE, I/1€ XUMUS ABISAETCA TPOQUIUpPYIOIIEN JUCIUILINHOM;

— B I[I03HABATENbHON (KOTHUTUMBHOM, MHTEIUIEKTyalbHOM) cdepe — YMEHHE YIpPaBISATh CBOEH IO3HABATENbHOW JEeATEIbHOCTHIO,
TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha MPOTSHKEHUH BCEW KU3HU; CO3HATEIbHOE OTHOLIEHUE K
HENpPEepbIBHOMY O0pa30BaHUIO KaK YCIOBHIO YCHEIIHOW MpO(ecCHOHAIbHOM M OOLIECTBEHHOM NeATeNIbHOCTH; (hOPMUPOBAHUE HABBIKOB
AKCIIEPUMEHTAIIBHON U HCCIEAO0BATENbCKON JIEATEIbHOCTH; Y4YacTHE B IYOJMYHOM NIPEICTAaBICHUU PE3YJIbTAaTOB CaMOCTOSTENbHON
MO03HABATEIbHON AESITENILHOCTH; Y4acTHE B MPOPUIbHBIX OJIMMIIMAIAX PA3IMYHbIX YPOBHEH B COOTBETCTBUU C KEJIAEMBIMU PE3yIbTaTaAMU
M aJIcKBATHOM CaMOOIIEHKOM;

— B cepe cOepekeHHs 3I0pOBbS — MPUHATHE U peaau3alus [eHHOCTe! 3J0pOBOro M 6e30macHoro o0pas3a KU3HH, HEPUATHE BPETHBIX
MPUBBIUEK (KypeHUs, YHNOTPEOJICHHUS aJKOTOJis, HAPKOTUKOB) Ha OCHOBE 3HAHMN O CBOMCTBaX HAPKOJOTUYECKUX W HAPKOTUYECKUX
BEIIECTB; COOJIIO/ICHNE TPaBUJI TEXHUKHA 0€30MacHOCTH Mpu paboTe C BEMIeCTBaMH, MaTepUalaMU M TPOIECCaMu B Y4eOHOW (HAyJHOM)
1abopaToOpUM M Ha MPOU3BOICTBE.

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS BBIITYCKHUKAMU CpEeHEH (ITOJIHOM) IIKOJIbI Kypca XUMUU:

— WCIOJb30BAaHUE YMEHHUN M HABBIKOB PA3JIMYHBIX BUJIOB MO3HABATEIBHOW JIESITEIbHOCTH, PUMEHEHHE OCHOBHBIX METOJOB MO3HAHUS
(cucteMHO-MH(GOPMAITMOHHBIN aHaNMW3, HAOIOJCHUE, HW3MEpPEHHEe, IPOBEACHHE OSKCIEPUMEHTa, MOJICIHMPOBAHHE, HCCIIEI0BATEIbCKAS
NEeSATEIbHOCTD) AJI1 U3YUYECHHS PA3IMYHBIX CTOPOH OKPY’KaIOIIEH 1eMCTBUTEIbHOCTH;

— BJIAJACHUEC OCHOBHBIMU MHTCIUICKTYAJIbHBIMHA OIICPALUAMMU: (bOpMYJ'II/IpOBKa T'UIOTE3bl, aHAJIN3 U CUHTC3, CPABHCHUC U CUCTCMATHU3AlUA,
0606IH€HI/IC M KOHKPETU3alusl, BEIABICHUEC IPUINHHO-CICACTBCHHBIX CBsI3¢l U OMCK aHaJIOT'OB,



— TO3HaHHE O0BEKTOB OKPY)KAIOIIEr0 MHpa OT OOIIEro uepe3 0cCoOEHHOE K €IMHUYHOMY; — yMEHHE T€HepUPOBATh MJIEU U ONPEACIATh
CpeICTBa, HEOOXOAUMBIE JUISl UX pealIn3allnu;

— YMCHHUC OIIPCACIIATD LCINU U 3a1da9U NCATCIIBHOCTHU, BI)I6I/IpaTI> CpCACTBa pain3alli LCJIU U IIPUMCHATD UX HA IIPAKTHKC,

— HCIIOJIb30BAHUC PA3JIMYHBIX MCTOYHUKOB IJIA ITOJTYUCHUA XUMHYECKOU I/IH(bOpMaHI/II/I, IIOHUMAHHUC 3aBUCHUMOCTHU COACPIKAHUA U (i)OpMBI
IIpCaACTaBJIICHUA I/IH(i)OpMaI_II/II/I OT LeJIeH KOMMYHHUKAIIUHU U aJIpccCaTta,

— YMEHME MpPOJAYKTUBHO OOIIAThCA M B3aUMOJAEHUCTBOBATh B IPOILIECCE COBMECTHOW [MESATENBHOCTH, YYUTHIBATh MO3MLUU APYTUX
YYaCTHUKOB JI€ATEIBHOCTH, 3P(EKTUBHO pa3peliaTh KOH(INKTHI;

— TOTOBHOCTb M CLIOCOOHOCTh K CAMOCTOATENbHON MH(OPMALIMOHHO-TIO3HABATEIbHON JEATENbHOCTH, BKIIIOYAsi YMEHHE OPUEHTUPOBATHCA
B pa3/IMYHBIX HMCTOYHHMKAX HH(POpPMALMU, KPUTUYECKH OLEHUBATH M WHTEPIPETUPOBATH MH(POPMALMIO, MOJYy4aeMyl0 U3 Pa3IMYHBIX
HUCTOYHUKOB;

— YMEHHUE HCIOJIb30BaTh CPeJCTBAa MH(GOPMAIIMOHHBIX U KOMMYHUKAalIMOHHBIX TexHonoruil (nanee — UKT) B perieHMN KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX W OPTraHU3allMOHHBIX 3a/lad ¢ CcOONIoJieHneM TpeOOBaHUM JPrOHOMHUKHU, TEXHUKH OE€30MaCHOCTH, TUTHUEHBI,
pecypcocOepekeHusl, MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 0€301aCHOCTH;

— BJIAQACHUC A3BIKOBLIMHA CPCACTBAMH, B TOM YHCJIC U A3BIKOM XUMUU,

— YMEHHE SICHO, JIOTUYHO W TOYHO H3JaraTh CBOIO TOYKY 3pPEHHsS, WCIIOIb30BaTh aJCKBATHHIE SI3BIKOBBIC CPEJCTBA, B TOM YHCIE U
CUMBOJIbHBIE (XUMHYECKHE 3HAKU, (POPMYIIBI U ypaBHEHUSA).

IIpenmMeTHbIMH pe3yJibTaTAMH M3YUYeHHUS] XMMHHU HA CTYTIEHU CPEIHETO (MOIHOro) o0uiero oopa3oBaHusl SBISIOTC:

1) 3HaHKe (MOHMMaHUE) XapaKTEPHBbIX NPU3HAKOB BAKHEUIINX XUMHUECKUX MOHSATUN: BEUIECTBO, XUMUYECKHI AIEMEHT, aTOM, MOJIEKYIa,
OTHOCUTEJIbHBIC aTOMHBIC U MOJIEKYJISIPHBIE MAcChl, HOH, U30TOIbI, XUMHUUYECKasi CBSI3b (KOBAJICHTHAS MOJsApHAs W HEMOJsApHAas, MOHHAS,
MeTaJUIM4YecKas, BOJOPOJHAsI), 3JIEKTPOOTPUIATENIbHOCTh, AJUIOTPOIHMS, BaJE€HTHOCTh, CTENEHb OKHUCJIEHHUSA, MOJIb, MOJSpHas Macca,
MOJISIPHBI 00BEM, BEIECTBA HMOHHOTO, MOJIEKYJISPHOTO W HEMOJEKYJISPHOTO CTPOCHHS, PACTBOPHI, DJICKTPOJIUTHI M HEIICKTPOJHTHI,
ANEKTPOJINTHYECKAsT JUCCOIMALNSA, TUAPOJIU3, OKHCINUTENb U BOCCTAHOBUTENb, OKHCIEHHUE M BOCCTAHOBJIECHUE, AJIEKTPOJIN3, CKOPOCTH
XUMUYECKON PEaKIMM, KaTaau3aTopbl U KaTajau3, 00paTUMOCTh XUMHUYECKUX PEAKIUNA, XUMUUYECKOE PAaBHOBECHE, CMEIICHUE PaBHOBECHUS,



TEIUIOBOM 3(PPEKT peakuu, yriaepoaHbli CKeleT, QyHKIMOHATbHAS TPYINa, H30MepHs (CTPYKTYpHAs M MPOCTPAHCTBEHHAsI) U TOMOJIOTHSA,
OCHOBHBIE THIBI (COCIMHEHUs, pa3JIOXKEHHs, 3aMelleHHus, oOMeHa), BHUIbl (TMAPUPOBAHUS U JACTHUAPUPOBAHUS, THApATallUd U
AeruapaTalliy, NOJIMMEpU3alud U JeNOoJMMEpU3allu, IMOJUKOHACHCAMM W H30MEpHU3alluu, KaTaJUTHUYECKUE M HEKaTAIUTUYECKHE,
TOMOT€HHbIE U TETEPOreHHbIE) M Pa3HOBUIAHOCTU ((hepMEHTATUBHBIE, TOPEHUs, 3TepUPUKALMM, KPEKUHIa, pu(OpMHHra) peakuui B
HEOPTraHW4eCKON M OPraHM4eCcKOil XUMHH, TOJIUMEPbI, OMOJIOTrMUECKH aKTUBHBIE COEINHEHUS;

2) BBISBJICHUE B3aMMOCBSI3M XUMHUYECKUX MOHSITHH 1Ji1 OOBSICHEHUS COCTaBa, CTPOCHMS, CBOMCTB OTAEIbHBIX XMUMHYECKUX OOBEKTOB U
SIBJICHUH

3) mpUMeHEHHE OCHOBHBIX IMOJIOKEHUN XUMUYECKUX TEOPHUI: TEOPUU CTPOEHUSI aToMa M XUMHUYECKOH cBs3M, [lepnoanueckoro 3akoHa u
Ileprnoguueckoil cucteMbl xumudeckux anemeHToB JI. V1. MeHaeneeBa, TEOpUU 3JIEKTPOJIUTUYECKON TUCCOLMALMM, TPOTOHHOW TEOpUH,
TEOPUHU CTPOCHUS OPraHMYECKUX COCAMHEHUM, 3aKOHOMEPHOCTEM XMMUYECKOW KMHETHKM — JUIS aHAlM3a COCTaBa, CTPOCHUS U CBOMCTB
BELIECTB U MPOTEKAHU XUMUUECKUX PEAKLIU;

4) ymeHnue kinaccu(puIUpOBaTh HEOPraHUYECKUE U OPTaHUYECKUE BEIIECTBA MO Pa3IUYHBIM OCHOBAHUSM;

5) yCTaHOBJICHHE B3aMMOCBSI3€H MEXIY COCTaBOM, CTPOSHHEM, CBOMCTBAMH, MPAKTUYECKUM NMPHUMEHEHHUEM W IOJTYyYEeHHEM BaKHEHIIMX
BCIIIECTB;

6) 3HaHHE OCHOB XMMHYECKOW HOMEHKJIATYpHI (TPUBUATBHON W MEXKIYHApOJHOH) M YMEHHE Ha3BaTh HEOPTaHWYECKHE M OPTaHUYECKHUE
coeluHeHus 1o popmysie u Ha00opoT;

7) onpe/ieNieHNe: BaJICHTHOCTH, CTETICHU OKUCIIEHUS XUMUUECKUX 2JIEMEHTOB, 3apsi/IOB HOHOB; BUJOB XMMHUYECKUX CBSI3€H B COCTMHEHUSAX U
TUMNOB KPUCTAUIMYECKUX PELIECTOK; MPOCTPAHCTBEHHOTO CTPOCHHUS MOJICKYJ; THMA THUIPOJIM3Aa WM XapaKTepa Cpelbl BOAHBIX PacTBOPOB
COJIEN; OKUCIIUTENS U BOCCTAHOBUTEJS; OKUCIICHHS U BOCCTAHOBJICHHMS; IPUHAJICKHOCTH BEIIECTB K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKUX
YW OPraHWYECKUX COEIMHEHHWI; TOMOJIOTOB U M30MEPOB; THUIOB, BUJOB M PAa3HOBUIHOCTEH XMMHYECKUX PEAKIIMHA B HEOPraHUYECKOU W
OPraHN4YeCKOW XUMUU;



8) yMeHHe XapaKTepu3oBaTh: s-, P- U d-aynemeHThl Mo ux nojoxeHuto B [lepumoamueckoit cucreme Jl. . MenneneeBa; obuiue
XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB — METAUIOB M HEMETAIJIOB; XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U
OpraHMYECKHUX COCIMHEHUN B IJIaHe 00I1ero, 0COOEHHOTO U €TUHUYHOIO;

9) oObscCHEHHE: 3aBUCUMOCTH CBOMCTB XUMUUYECKUX AJIEMEHTOB U UX COCIMHEHUH OT MmojoxkeHus >nementa B [lepuonnyeckoii cucreme /.
N. MenneneeBa; mnpupoabl XUMHUUYECKOW CBS3M (MOHHOW, KOBAJICHTHOM, METANTMYECKOW, BOJOPOJHOI); 3aBUCUMOCTH CBOMCTB
HEOPraHWYECKUX M OPraHMYECKUX BEMIECTB OT KX COCTAaBA W CTPOCHUS; CYIIHOCTH HM3YYEHHBIX BHUJOB XUMHUUYECKHUX PEAKIIUM:
ANEKTPOIUTUYECKON JTUCCOIMAIIN, HOHHOTO OOMEHA, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX; BIUSHUS PA3UYHBIX (DAKTOPOB HAa CKOPOCTh
XUMHYECKOM PEAKIMM W HAa CMEIICHHUE XHMHUYECKOTO PABHOBECHSA; MEXAHU3MOB IPOTEKAHUSA PEAKUUA MEXAY OpPraHU4YeCKUMU U
HEOPraHWYECKUMHU BEILIECTBAMM;

10) yMeHHe: COCTaBIATh YPAaBHEHUS OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA C TIOMOIIBIO METO/Ia AJIEKTPOHHOTO OajaHca; IPOBOANTH
pacueThl 0 XUMHYECKUM (HOopMyJiaM M YPaBHEHHSM; MPOBOJAUTh XUMHUYCCKUH 3KCIIEPUMEHT (J1a0OpaTOpHBIC M MPAKTHYESCKUE PabOTHI) C
cobroieHreM TpeOOBaHM K ITpaBUIaM TEXHUKH 0€30MacHOCTH MpH padoTe B XUMUYECKOM KabuHETe (J1abopaTopun).

COZAEPXAHUE KYPCA

Yriny6nennsiit ypoBenb. 10—11 kmaccest Kypc 4eTko neiauTcst Ha ABE YaCTH COOTBETCTBEHHO ToJlaM OOYyYEHHs: OpraHndeckyto xumuio (10
kiacc) u oomyro xumuro (11 kmacc). B mepBoii gactn kypca 10 kiacca, mocjie BBEJICHHS OCHOBHBIX IMOHSTHH OpPraHUYECKOW XUMHU U
MOBTOPEHHUSI JJIGKTPOHHOTO CTPOCHUs aToma yriepona (pazaen «BBeaeHue»), paccMaTpuBaeTCs CTPOCHHUE U KiacCHUUKALUS
OpPTraHWYECKUX COCIUHECHHH, TEOPETHUECKYI0 OCHOBY KOTOPOM COCTaBJISIET COBPEMEHHAsI TEOPHs] XUMUUYECKOTO CTPOCHHS ¢ HEKOTOPHIMU
AJIEMEHTaMU JJIEKTPOHHOM TEOpPUH U CTEpeOoXUMHH. JIorMueckum MOpoJOJKEHHEM Beaylled HAEeH O B3aUMOCBSI3M BEIIECTB (COCTaB—
CTPOCHHE—CBOWCTBA) SBIACTCS TeMa «XUMUYECKUE PEaKIIMM B OPTaHUYECKONW XUMHM», KOTOPas 3HAKOMUT y4allluXcs ¢ Kiaccuukammei
peakuuil U JaeT MPEeJCTaBICHHE O HEKOTOPBHIX MeXaHuW3Max HMX MpoTekaHus. [lomydeHHbIE B MEPBBIX TEMax TEOPETUUECKUE 3HAHUS
yYaIlUXCsl 3aTEM 3aKpeIUISIOTCS W Pa3BHBAIOTCA Ha OoraToM (PakTUYECKOM MaTepuaie XMMUU KIACCOB OPraHMYECKHX COSIUHEHHH,
KOTOPBIE pacCMaTPHUBAIOTCS B MOPSIIKE YCIOKHEHUS OT 0osiee MPOCTHIX (YIIIEBOIOPOIOB) 10 Hauboiee CIOXKHBIX (OnomoauMepoB). Takoe
MIOCTPOEHUE Kypca MO3BOJIIET YCHIUTh ACAYKTUBHBIN MOJX0]T K U3YUEHHUIO OpraHndeckoi xumuu. Benymias uaes kypca xumuu 11 kiacca
— €IMHCTBO HEOPTaHMYECKOW M OPraHWYeCKOW XMMHUHM Ha OCHOBE OOIIHOCTH MOHSTHMN, 3aKOHOB U TEOPHH, a TAaKKe OOIIUX MOJIXO0JI0B K
KJIacCU(PUKAIIMN OPTAaHNYECKUX U HEOPTraHWYECKUX BEIIECTB U 3aKOHOMEPHOCTSM MPOTEKaHUs XUMUYECKUX peaKIuil MeXay HUMU. Takoe



MOCTPOCHHE Kypca OOIIel XUMHUU TO3BOJISIET MOABECTH YYAIIUXCS K MOHUMAHHWIO MAaTEPUATBHOCTH M TO3HABAEMOCTH E€IMHOTO0 MHUpPa
BEIIECTB, MPUYMH €ro KPacOUYHOTO MHOrooOpa3usi, BCCOOICH CBS3W SBJICHHM. B CBOIO ouepenb, 3TO JaeT BO3MOXHOCTH yYaIUMCS HE
TOJIBKO JIyYIII€ YCBOUTH XUMHUYECKOE COJICPIKaHKE, HO U MOHATH POJIb M MECTO XMMHH B CHCTEME HayK O Mpupojie. Takoe MocTpoeHUE Kypca
XUMHUH TIO3BOJISIET B TIOJIHOM MeEpe HCIONh30BaTh B OOYUYCHHM OIEPAIMA MBINUICHHS: aHAIU3 W CHHTE3, CPaBHCHHE W AHAJIOTHIO,
CUCTEMATH3AIUIO U 0000IIIEHHE.

OPTAHMYECKAS XUMUMA.10 knace

BBenenne.

[Ipenmet opranndeckoit xumuu. OcoOOEHHOCTH CTPOEHMS U CBOMCTB OPraHUYECKUX COETMHEHUH. 3HaUYeHUE U POJIb OPraHNnYeCKOi XUMUH B
CUCTEME €CTECTBEHHBIX HAyK U B JKU3HM oOmiectBa. KpaTkuii odepk MCTOpUM pa3BUTHS OpraHUYeckoil xuMuu. [Ipeamockuiku co3manus
TEOpUU CTPOCHUS: TEOpPHUS pAJUKAIOB W Teopus TumoB, pabotel A. Kekyne, D. @panknanmga u A. M. bytiepoBa, che3n Bpauell u
ecrectBoucnbiTareniei B T. [lInmeiiepe. OCHOBHbIE TMOJOKEHUSI TEOPUHM CTPOCHHS OpraHuveckux coenuHeHuid A. M. byrieposa.
XUMHYECKOE CTPOCHHE U CBOMCTBAa OpraHMYECKUX BeliecTB. M3omepus Ha mpumepe H-OyTaHa U M300yTaHa. DIEKTPOHHOE O0JIAKO U
opouTanb, ux Gopmbl: s- U p-. DIEKTPOHHBIE U IEKTPOHHO-Tpaduueckue GopMyIibl aToMa yriepoaa B HOPMAIbHOM M BO30YKIECHHOM
coctossHusx. KoBasleHTHast XUMUYecKasi CBSI3b M €€ Pa3sHOBUAHOCTH: S- U p-. OOpaszoBanue moiuekyn Hp, Cly, N,, HCI, H,O, NH3, CHy,
C,H., C,H,. BomoponHas cBsass. O6pasosanue nonoB NH,  u H30'. CpaBHeHHe OOMEHHOTO M JOHOPHO-aKIENTOPHOTO MEXaHH3MOB
oOpa3oBaHusl KOBaJieHTHOW cBsi3u. [lepBoe BajeHTHOE cocTOsiHME — SP3-THOpUAM3AIUS — Ha MPUMEPE MOJEKYJBl METaHa U JAPYTHX
ankaHoB. BTopoe BaneHTHOE COCTOSIHME — SP2-TUOpUIM3AINS — HA MPUMEPE MOJICKYJIbI dTHUJIeHA. TpeThe BaIEHTHOE COCTOSIHHME — SP-
rudpuIM3aIus — Ha MpUMepe MOJIEKYJIbI alleTuiieHa. ['eoMeTpusi MOJIEKYJT 3TUX BEIIECTB M XapaKTePUCTHKA BUJIOB KOBAJICHTHOU CBSI3H B
Hux. Mogens I'mmnecnu nns oOBSACHEHUS B3aMMHOTO OTTAJKUBAHUS THOPHUIIHBIX OpPOUTANE W WX PACIOJIOKEHUS B MPOCTPAHCTBE C
MUHHMYMOM SHEPTrHUHU.

JemoncTpaunu: Kosuiekiys opraHuyecKuX BELIECTB, MaTepuanoB U uzaenuil u3 nux. Mogenu monexkyn CH4 u CH30OH; C2H2, C2H4 u
C6H6; u-6yrana u n3o0yrana. BzaumoseiicTBie HaTpusi ¢ 3TAHOJIOM U OTCYTCTBHE B3aMMOACWUCTBUS C AMATUIOBBIM dpupom. Kommekius



MOJIMMEPOB, MPUPOJIHBIX U CHHTETUYECKUX KaydyyKOB, JIEKAPCTBEHHBIX MpenaparoB, kpacutene. [1lapoctep:kHeBbie 1 00beMHBIE MOJACIIH
monekyn H2, CI2, N2, H20, CH4. IllapocrepxHueBbie u oobeMHble Moaenun CH4, C2H4, C2H2. Mogaenbs OTTaJIKUBaHHUS THOPHUIHBIX
opOuTasel, BIMOJHEHHAS C TTIOMOIIBIO BO3IYIITHBIX IIAPOB.

CTpoeHHe H KJIaCCI/I(l)I/IKaHHH OpPraHnIeCKux COCI{I/IHCHI/lﬁ

Kiaccudukanus opraHnueckux cCOeIMHEHUN M0 CTPOSHHIO YTIIEPOAHOIO CKelleTa: alluKInYecKue (aJIKaHbl, aJIKEHBI, aJIKUHBI, aJIKaUCHBI),
KapOolukiInuecke (LMKIOANKaHbl W apeHbl) U rereporukinyeckue. Kiaccudukanus opraHuyeckux coeAuHeHud 1o 12
(YHKIMOHAIBHBIM TPYIIaM: CHUPTHI, (EHOJBI, MPOCThie A(UPHI, aNbIETUAbl, KETOHBI, KapOOHOBBIE KHCIOTHI, CIOXHBIE 3(UPHIL.
TpuBuansubie Ha3BaHUA BemecTB. Homenknarypa panuonanbaas u MIOITAK (IUPAC). IIpunnumnsr o6pa3oBaHusl Ha3BaHUH OpraHUYECKUX
coenunenuit mo MIOITAK: 3amenienus, poloHa4anbHOM CTPYKTYpPBI, CTAPIIUHCTBA XapaKTEPUCTUUECKUX rpymi. CTpyKTypHast ©30Mepus U
€€ BUJBL: M30MEPUS «YIJIEPOJHOTO CKEJeTa», M30MepHUs IMOJOKEHUS (KpaTHOM CBA3M M (PYHKIIMOHAJIBHOW TPYMIbI), MEXKKIACCOBAS
n3omepus. [IpocTpancTBeHHass U3oMepust U €€ BUAbL: T€OMETpUYECKasi U OoNTHYecKas. buonornyeckoe 3Hau€HUE ONTUYECKOW U30MEpHUHU.
OTtpaxkeHue 0COOEHHOCTEHW CTPOCHHSI MOJIEKYJT T€OMETPUUECKMX W ONTHYECKHMX M30MEpPOB B MX Ha3BaHUsX. JleMoHcTpanuu. OGpasiisl
MpeICTaBUTENECH Pa3INYHBIX KJIACCOB OPTaHMYECKUX COECIUMHEHUN U IIapOCTEpKHEBbIE WM OOBEMHBIE MOJENIN UX MOJEKYyHI. TaOmuiisl
«Ha3BaHne ankaHOB W QJIKWJBHBIX 3amMecTUTENe» B «OCHOBHBIE KJIACCHI OPraHUYECKHUX COCIMHEHUN». Moaenu MoJIeKyl H30MEpPOB
pasHbIX BUIOB H3oMmepuu. JlabopaTopHbie ombIThl. M3roToBIeHUE MOJENe MOJIEKYT BEIIeCTB — IPEACTaBUTENEH pa3IMYHBIX KJIaCCOB
OpraHMYEeCKHX coequHEeHUI. Peakunu oprannyeckux coequHeHuid [lonsaTre o peaknusix 3amenieHus. ['amoreHupoBaHue ajJkaHoB U apeHOB,
LIEJIOYHOM TMAPOJIN3 rajJoreHankaHoB. [lonsaTre 0 peakusax npucoeauHenus. [ uapupoBanme, THAPOrAIOT€HUPOBAHUE, TAIIOT€HUPOBAHUE.
Peakuuu nomuMepuszanuy M NONMKOHAeHcauuu. [loHsATHE O peakuusx OTUICIUIEHUS (3IMMUHHMpPOBaHMS). JlernapupoBaHuEe alIKaHOB.
Jeruapatauust cnupToB. [[eruapoxyIOpupOBaHUE HA IMPUMEpPE TAJIOTCHANKAHOB. [IOHATHE O KPEKUHIE alKaHOB M JIENOJUMEPU3ALUU
nosrMepoB. Peakuuu nzomepusanuu. ['OMOJUTHYECKUH U TEeTEPOIUTHUECKUN pa3pblB KOBAJEHTHOW XMMHUYECKOM CBsA3M; 0OpazoBaHuE
KOBaJICHTHOW CBSI3M IO JIOHOPHO-aKUENTOpHOMY MexaHusmy. [lonarue o Hykneoduie u anexkrpodune. Knaccuduxanus peakuuii no tumy
pearupyrommx 4actuil (HykjieopuibHbIe U 3IEKTPO(UIbHBIE) U MPUHIIMITY U3MEHEHUSI COCTaBa MOJIEKYJbl. B3auMHOe BIIMsSIHHE aTOMOB B
MOJIEKyJlaX OpraHUYecKuX BemecTB. MHIYKTUBHBIN U Me3oMepHbIi 2QdekThl. [IpaBmno MapkoBuukoBa. Pacuernbie 3anaun. Beruucienue
BbIXOJ[a MPOJYKTa pEaklMU OT TEOpeTH4ecKH BO3MOKHOro. KomOuuupoBanubie 3amaun. 13 Jlemonctpanuu. B3pblB cmecu meTaHa ¢
xyopoMm. OOeciBeunBaHue OpOMHOW BOJABI 3TWUJIEHOM U anetuieHoM. l[lomydenue deHondopManbIeruIHON CMOJIBI U TOJHUMEpA.
Jenonumepuszanus nonudtuieHa. [lomyyenne stunena u3 3taHona. KpekuHr kepocuHa. B3peiB rpemyuero raza. ['openue merana uinu
MporaH-0yTaHOBOM cMecH (U3 ra30BOM 3akuraiku). B3peiB cMecH MeTaHa Wil NMponaH-OyTaHOBOW CMECH C KUCIOPOJIOM (BO3IYXOM).

Yraesoaopoasl



[TonsiTue 06 yrieBogopoaax.

A 1 k a H bl. ['OMonoruueckuit psig u odbmast popmyna ankanoB. CTpoeHHE MOJEKYIbl METaHa U JPYTUX ajkaHoB. M3omepus ankaHoB.
dusznyuecKue CBOMCTBA alKaHOB. AJIKaHbI B Mpupojie. [IpoMblIlIeHHbIE CITOCOOBI ONYYCHUS: KPEKUHT aJKaHOB, (PpaKIIMOHHAS IeperoHKa
Hetu. JlabopaTopHbIe CIOCOOBI MOJYYCHHS AJIKAaHOB: CHHTE3 Bropla, aexapOOKCHIMpOBaHUE CoJied KapOOHOBBIX KHUCIOT, THAPOJIU3
KapOuna amoMmunaus. Peakiuu 3amenenus. ['opeHne ankaHoOB B pa3IMUHBIX YCIOBUAX. TepMudeckoe pasziokeHue aikaHoB. M3omepuszanms
ankaHoB. [IpumeHeHue ankaHoB. MeXaHU3M pEeakUHMHU PaJUKaJIbHOTO 3aMEIICHUs, €ro craaud. [IpakThyeckoe MCIoiIb30BaHUE 3HAHUUA O
MexaHu3Me (CBOOOTHOPAAMKATILHOM) PEAKIIM B MPaBHIaX TEXHUKH 0€30MaCHOCTH B OBITY U Ha TIPOU3BOICTBE.

A 1 x e H bl. ['OMonoruueckuii psg u obuas popmyna ankeHoB. CTpoeHHE MOJEKYJbI ATHIIEHA U APYTHX alKeHOB. M3omepust ankeHOB:
CTpYKTypHas W mpocTpaHcTBeHHas. HomeHkinatypa u Qusmyeckue cBoiicTBa ankeHOB. [lonmydueHue STHUIICHOBBIX YIIIEBOJAOPOJIOB W3
aJIKaHOB, TAJIOTCHAJIKAHOB, CIUPTOB. [lonspuzanus p-cBs3u B MoJieKyJlaxX aJKeHOB Ha mpumepe nporeHa. [lonarue 06 unaykrusHOM (+])
sbdexkTe Ha mpuMepe MOJEKyNIbl TpomneHa. Peakiuu mnpucoequHeHus (TaJoreHUpOBaHHME, THAPOTAJIOTEHUPOBAHUE, THApPATAIUS,
rupupoBanue). Peaknuu okuCIEHUS U TOTUMEpHU3allMu alkeHOB. [IpuMeHeHHne aJKeHOB Ha OCHOBE MX CBOMCTB. MeXaHW3M peaKinu
ANEKTPOPUIBLHOTO IPUCOSANHEHUS K alikeHaM. OKHUCIICHUE AIKEHOB B «MATKUX» U <«OKECTKUX» YCIOBHUSX.

A 11 x u H bl. 'oMoniornueckuii psin ankuHoB. O6mas ¢popmyna. CTpoeHHe MOJIEKYIbl alleTUIEHA U IPYTUX alKuHOB. M30Mepus aqKkUHOB.
HomeHnknatypa aneTusieHOBBIX YTriaeBOAOpOJoB. [lomydeHune amKMHOB: METAHOBBIM M KapOUAHBIM CcrocoObl. Du3nueckue CBOWCTBA
QIKUHOB. Peakuuym npHCOEOUHEHMS: TaJOr€HUPOBAaHUE, TUAPOTAIOreHHpoBaHUe, ruapartanus (peakuus KydepoBa), ruapupoBaHue.
Tpumepuzanus aneruneHa B 6en3on. Oxucnenue aakuHoB. OcoOble CBOMCTBAa TEPMUHANBHBIX aJKUHOB. [IpMeHeHne amKuHOB.

A nkanueH b O6mas hopmyna ankagueHoB. CTpoeHre MoieKkyil. M3omepus 1 HOMEHKIATypa ajakaaueHoB. Ou3ndeckue CBOWMCTBA.
B3aumHoe pacrnionoxeHue p-cBsi3ell B MOJIEKYJIaxX ajJKaJueHOB: KyMYJIUPOBAaHHOE, CONPSKEHHOE, N30IHMpoBaHHOE. OCOOEHHOCTH CTPOSHUS
COTPSDKCHHBIX aJIKAJMEHOB, WX TMOJy4YeHHe. AHAJIOTUs B XMMUYECKUX CBOMCTBAaX alIKCHOB M ankaaueHoB. [lomuMepusaius anakaaueHOB.
HartypanpHblii u CcUHTeTHMUYeCKHMN Kayuyku. Bynkanusamus kaydyka. Pesuna. PabGoter C. B. JlebeneBa. OcoOEHHOCTH peakiuii
MIPUCOCANHEHUS K alIKaJUeHaM C COMPSKEHHBIMU P-CBSI3SIMHU.

Il mw xk 1oaxkaH bl. [oMonorudeckuii psg u obmas dopmyna mnukioankanoB. Hanpsokenune mukna B C3H6, C4H8 u C5HI10,
koHpopmanmu CO6H12. M3omepusi mukioankaHoB (YIJIEpOAHOTO CKejeTa, IUC-, TpaHC-, MeXKiaccoBas). llonydeHue M XUMHUYECKHE
CBOWMCTBA IIMKIIOAJIIKAHOB: TOPEHHE, pA3JIOKEHUE, pAIUKAIBbHOE 3aMmelleHue, uzoMmepusanus. OcoOble CBOWCTBA IUKIOMNPONAaHa,
UKI00yTaHa.



A p e H bl. ben3zon kak npeacraButenb apeHoB. CtpoeHue MoJekynbl OeH3ona. ComnpsixeHue p-cBsizeil. M3omepus U HOMEHKIATypa
apeHoB, UX noiy4yeHue. I'omonoru 6eH3omna. BiausiHue 60k0BOM 1Ny Ha 3JIEKTPOHHYIO INIOTHOCTh CONPSKEHHOTO p-o0i1aka B MOJIEKyJax
rOMOJIOTOB O€H30J1a Ha IpUMeEpe TOolyoJla. XUMHUUECKHUe CBOMCTBa OeH30ia. Peakiuy 3amenienus ¢ yuactueM OeH30J1a: raJloreHUpOBaHKe,
HUTPOBaHHWE U alkunupoBaHue. IIpuMenenue OeH3osa U ero roMoJsioroB. PagukanbHoe XJIOpHpoBaHHE OcH30ia. YCIIOBUS IPOBEACHUS
peaKkuy paJHuKaIbHOIO XJIOpHpoBaHMsA OecH3o0sa. Kartamutuueckoe ruapupoBanue OeH3osa. MexaHU3M peakUHid IEKTPO(YHUIBLHOrO
3aMElICHUs: TaJIOT€HUPOBAaHUS U HUTPOBaHUS OeH30ja M ero romosoros. CpaBHEHHE PEAKIIMOHHON CIOCOOHOCTH O€H3051a U ToJIyoja B
peakuusax 3amenieHus. OpueHTHpYIolIee JeHCTBUE METHIIBHOM TPYIBI B pEaKUUAX 3aMelleHusl ¢ ydacTreM Toiryosia. OpuentanTsl I u 11
poJia B peakusaX 3aMELICHHs ¢ yJacTHEM apeHOB. Peakuny 1o O0KOBOII ey aJIKUI0EH30I10B.

[IpupongHBEUCTOUYHUKUYTITE€BOJOpOAOB. Heprh u ee npombiniuieHHas nepepadotka. @paKkiMOHHAs MEpEroHKa,
TEPMUYECKUHN U KaTaJTUTHYECKU KpeKuHr. IIpupoaHslii ra3, ero coctaB U nMpakTuieckoe ucrosib3oBanue. Kamennslii yrois. KokcoBanue
KaMeHHoro yris. IlpoucxokieHue NpPUPOJHBIX HCTOYHHUKOB YIJIEBOJOPOAOB. PudopMuHr, ajnkwivpoBaHue U apoMaTU3aLus
He(TENpPOaYKTOB. DKOJIOTMYECKHE AaCHeKThl JOObIYM, MEepepaOOTKM M HCIHOJIb30BAHMUS IOJE3HBIX HCKOMaeMbIX. PacueTHble 3anayu.
Haxoxnaenne MosieKyJnsipHOW (GOpMyNbl OPraHUYECKOrOo COeAUMHEHUs Mo Mmacce (00bemy) NpoOAYKTOB cropanus. HaxoxuaeHue
MOJIEKYJIIPHON (DOPMYIIBI BELIECTBA 110 €0 OTHOCUTENIBHOM INIOTHOCTH U MAacCOBOH J10JI€ 3JIEMEHTOB B coequHeHUsX. KoMOuHupoBaHHbIe
3aJa4uH.

demoncrpannu. [lonyueHne meraHa W3 alerata HaTpusi M THAPOKCHAA HATpus. Mojeiaum MOJEKyn ajJkaHOB — MIAPOCTEPKHEBbIE U
oObemHBbIe. ['OpeHune MmeTana, mponaH-0yTaHOBOM cMecH, napaduHa B yCIOBUAX U30bITKA M HEJIOCTaTKa KUCIopoia. B3pbIB cMecu MeTaHa ¢
Bo3ryxoM. OTHOIIIEHHE MeTaHa, MponaH-OyTaHOBOW cMecH, OeH3uHa, napaduHa K OpOMHOM BOJIE U PacTBOPY MepMaHTaHara Kanus. B3pbiB
CMECH METaHa W XJIOpa, HHUIMUPYEeMBbIi ocBemeHneM. Boccranonienue oxcuaa memu (II) mapadunrom. IllapoctepkHeBbie 1 00beMHBIE
MOJIETTU MOJIEKYJI CTPYKTYPHBIX M MPOCTPAHCTBEHHBIX M30MEPOB ajdkeHOB. OOBbEMHBIE MOJEIN MOJIEKYN ajnkeHoB. [lonyyeHue sTeHa u3
sTa”ojna. ObecuBeunBaHue 3TEHOM OpOMHOI BoAbl. OOeciiBeUrBaHUE ATEHOM pacTBOpa mepMaHraHata kaiaus. ['openue stena. [lonyuenue
areTuiieHa U3 kapOuaa kKaneius. BzanmoselicTBue aneruieHa ¢ OpoMHoi Bofol. BzaumonelicTBue aneTusieHa ¢ pacCTBOPOM IepMaHTaHaTa
kanusi. ['openne anerunena. BzanmoeiicTBre aneTuiena ¢ pacTBOpOM COJIM Me Win cepedpa. Moenu (mapocTep>KHeBbIe 1 00BEMHBIE)
MOJIEKYJ aJIKaJIM€HOB C Pa3JIMYHbIM B3aWMHBIM DPACIONIOXKEHUEM p-cBsized. Jlemonumepusanus kayduyka. Monenu (1apocTep:kKHEBbIE U
00BbEMHBIE) MOJIEKYJ QJIKaJMEHOB C PAa3IUYHBIM B3aUMHBIM pAacCHOJIOKEHHEM p-cBsa3eil. Koarymsius miieyHOro coka KaydyKOHOCOB
(Monouas, oxyBaHuMKOB WK (ukyca). [llapoctepkHeBble MOJENM MOJEKYJ HUKIOAIKAHOB M aJKeHOB. OTHOILIEHHME LMKIOTEeKcaHa K
pacTBopy nepMaHraHata kanusi 1 OpomHoit Boze. lllapoctepxHeBbie 1 00bEeMHBIE MOIETTH MOJIEKYJI O€H30J1a U ero roMoJioros. Paznenenue
C TOMOIIBIO JIEIUTEIbHONM BOPOHKM cMecH OeH30J1—Bojaa. PacTBopeHne B O€H30Jie PA3NMYHBIX OPraHMYECKHMX M HEOPraHWYeCKUX
(HampuMmep, cepbl) BEIIECTB. DKCTPAarMpoBaHUE KpacUTeNed M APYruX BELIECTB (Hampumep, Hoja) OEH30JI0M M3 BOJHBIX PACTBOPOB.



I'openne Oenzona. OTHOLIEHHE OeH30/1a K OpOMHOM BOJE M pacTBOpy nepmaHraHata kanus. l[lomydenune HutpoOensona. Kosuiexkuus
«I[IpuposHbIe UCTOYHUKH YIIIEBOJIOPO10BY». CpaBHEHHE IPOIIECCOB TOpEeHUsl HEPTU U MpUpPoAHOTo raza. OOpa3oBaHue HEPTSIHON MICHKU
Ha MOBEpXHOCTU BoAbl. KaTamuTnueckuil kpekuHr napaduna. PactBopenue napaduHa B O€H3MHE M UCHapeHHE PAaCTBOPHUTENS U3 CMECH.
[InaBnenue napaduHa U ero OTHOIIEHHUE K BOJE (PaCTBOPEHHUE, CPaBHEHHUE IIOTHOCTEH, cMauuBaHue). Paznenenue cmecu G€H3MH—BO/IA C
ITOMOILBIO JEIUTEIBHON BOPOHKH.

JlabopaTopHbie onbIThl. W3rotoBiieHne napauHUPOBAHHON OyMaru, HCIBITAHHE €€ CBOWCTB — OTHOLIEHUWE K BOAE U KUPAM.
Oo6napyxenne H20, caxu, CO2 B mpoaykTax ropeHus cBeud. VM3roroBieHue mojeneil rajoreHankanoB. OOHapykeHHe HENpeaeIbHbIX 16
coenuHeHuil B Hedrenpoaykrax. O3HaKoOMIIEHHE ¢ OOpa3llaMH MOJUATUJICHA U MoJuIponuieHa. Pacrno3HaBaHnue oOpas3loB aJKaHOB U
ankeHoB. OOHapyKeHue BOJAbI, CAXKU U YIJIEKHCIIOro ra3a B MPOAYKTaX TOPEHUs yrieBoJopoAoB. M3roToBieHrne Mozaeneil alkuHOB U UX
nzoMepoB. O3HakomiieHue ¢ kKoiekuuend «Kaydayk u pesuna». O3HakomiieHue ¢ (pu3mdecKuMu cBOMCTBaMU OeH3ona. PacrnosznaBanHue
oprannueckux BemiecTB. OmnpenencHUEe KadyeCTBEHHOTO cocTaBa mapaduHa wiau Oenzona. [lonmydeHue ameTwiieHa M €ro OKHCIICHHE
pactBopom KMnO4 unu 6poMHON BOIOM.

Kuciaopoaconep:kamniue coenHeHNs

Cuup 161 CoctaB u Kiaccupukanusi criupToB. M3omepus cnupToB (TIOJI0KEHUE THIPOKCHIIBHBIX TPYII, MEXKKIACCOBasI, YIICPOTHOTO
ckenera). Ou3nueckne CBONCTBA CIIMPTOB, UX MONydeHHE. MeXMONIEKyIsIpHas BOAOPOAHAs CBs3b. OCOOCHHOCTH 3JIEKTPOHHOTO CTPOSHUS
MOJICKYJI CHHPTOB. XHMMHUYECKHE CBOHCTBA CIHUPTOB, OOYCJIOBICHHBIC HAJTUYMEM B MOJIEKYJAX THAPOKCHIBHBIX TPYII: 00pa3oBaHUE
QJIKOTOJIATOB, B3aWMOJICHCTBHE C TaJIOT€HOBOAOPOJIAMHU, MEXKMOJEKYJISIpHAs W BHYTPUMOIICKYJISIpHAS JEruapaTarus, STepuduKaius,
OKHUCJICHUE W JAeTuapupoBaHue crupToB. OCOOEHHOCTH CBOWCTB MHOTOATOMHBIX CHUPTOB. KadecTBeHHass peakiusi Ha MHOT'OATOMHBIC
cnupThl. Baxueimme npenctaButen cnupToB. DU3NOIOTHUECKOE JIEHCTBHE METAaHOJIA M JTaHOJIA. AJIKOTOJIU3M, €ro IOCIIC/ICTBHSL.
[IpodunakTrka ankoroausma.

® e H 0 11 bI. DeHou, ero puU3MUECKUe CBOWCTBA U MOTydeHUe. XUMHUECKHe cBoiicTBa (peHoma kak QyHKIus ero ctpoeHus. KuciorHeie
cBoiicTBa. B3anMHoOe BiMsIHME aTOMOB M T'PYIII B MOJIEKyJlaX OpraHM4ecKUX BelecTB Ha npumepe ¢enona. [lonukonaencauus genona c
dbopmanbaerunom. KauecrBennas peakius Ha ¢enon. [Ipumenenne denona. Knaccudukanus dhenono. CpaBHEHHE KUCITOTHBIX CBOWCTB
BEIIECTB, COJEPKAIIUX THAPOKCUIBHYIO TPYIIY: BOJBI, OJHO- W MHOTOATOMHBLIX CIUPTOB, (heHoma. DIeKTpoPUIbHOE 3aMeleHUE B
OeH301pHOM KoJbIle. [IpuMeHenne npou3BOAHBIX (eHOa.

Anpaeruab U KeTo HBbL. CTpoeHHE MOJEKYJ albJeTU0B U KETOHOB, NX U30MEpHUs U HOMeHKJIaTypa. OCOOEHHOCTH CTPOCHHS
KapOoHuIbHOUM Tpynnbl. Ousndeckue cBoMcTBa (GopMaibaeruja u ero romosiaoroB. OTAeNbHbIE NMPEACTABUTENN alIbJIETHIOB U KETOHOB.



XHWMHUYECKHE CBOMCTBA aJbJETUAOB, O0YCIOBIEHHbIE HAIMYMEM B MOJIEKYJIE KapOOHWJIBHOM TPYIIbI aTOMOB (TUIPUPOBAHUE, OKUCIIEHHUE
aMMHUaYHBIMU pacTBOpaMu okcuja cepedpa u rugpokcuna meau (11)). KauectBeHHble peakiinu Ha anbaeruabl. Peakius NoJTuKOHAeH AU
dbopmanpaeruga ¢ QenosoMm. OcoOEHHOCTH cCTpoeHHs 17 M XUMHUYECKHMX CBOWCTB KeTOHOB. HykieoduinbHOe MpHCOCTUHEHUE K
KapOOHUJIBHBIM coequHeHusM. [lpucoeannenne nuaHoBogopoja M ruapocyibpura HaTpud. CrocoObl monydyeHus. BzauMHoe BiusiHHUE
aTOMOB B MOJIEKyJiaXx. [ anoreHupoBaHuEe aibJETHUAOB M KETOHOB IO HMOHHOMY MEXaHU3My Ha cBeTy. KauecTBeHHas peakius Ha
METUJIKETOHBI.

KapOoHoBB €KUucIIoOTBbl. CTpoeHre MOJIEKy KapOOHOBBIX KUCIOT U KapOOKcHUIbHON rpynmnbl. Knaccuduxanust 1 HoMEHKIaTypa
KapOOHOBBIX KHCIOT. dusnueckue cBOWCTBA KapOOHOBBIX KUCJIOT M UX 3aBUCUMOCTb OT CTpoeHus MousieKyd. CrocoObl MOJIy4eHHs.
KapOoHoBbIe KHUCIOTHI B Ipupoje. buonornueckas posib KapOOHOBBIX KMCIOT. OOIIMe CBONCTBA HEOPTaHUYECKUX M OPIraHMYECKUX KHCIIOT
(B3auMoJeiicTBHE ¢ METAJUIaMU, OKCHJIaMU METAJUIOB, OCHOBAHUSAMH, COJISIMH). BiusiHue yriaeBo1opoiHOro pajuKaia Ha cuily KapOOHOBOM
KUCHOTHL. Peakuus stepudukanny, yciaoBus ee MpoBeeHss. XUMUYECKHE CBOMCTBA HENpeAeIbHbIX KApOOHOBBIX KHUCIOT, 00YCIOBICHHbBIE
HaJIMYMEM P-CBSI3U B MOJIeKyJie. Peakuuu 351eKTpouiIbHOTo 3aMEIIEHUsI ¢ yYacTueM O€H30iTHONM KHCIIOTHI.

Cnox HB €3 ¢} up bl. CrpoeHre cinoxHbX 3¢upoB. M3omepus ciaokKHBIX 3PUPOB (YrIEpOAHOrO CKEJeTa M MEKKIIAccoBas).
Homenknatypa cinoxHbix 3¢upoB. OOpaTHMOCTh peakiuu >STepuduranuy, TUAPOIW3 CIOXKHBIX d¢upoB. PaBHOBecme peakuuu
sTepuUKaUN — THIPONN3a; PaKTOPHI, BIUSIONINE HA HEro. PemeHne pacueTHBIX 3a/1a4 Ha OIpeieieHNe BBIX0/a MPOIyKTa peakiuu (B
%) OT TeOpeTUUEeCKU BO3MOKHOT'0, YCTAaHOBJIEHHE (POPMYJIbl M CTPOEHUS BEIIECTBA MO MPOAYKTAaM €ro cropaHust (WM THIpOIH3a).

XK u p 1. XKupsl kak ciaoxHble 3QUpHI TIUIEpUHA U KapOOHOBBIX KUCIOT. CocTaB U cTpoeHue xupoB. Homenknarypa u kiaccuduxanus
xupoB. Macna. XXupsl B npupoze. buonornueckue pynkuuu xxupos. CBoiicTBa xupoB. OMbLUIEHUE )KUPOB, NOTydyeHue Mblia. OObsICHEHHE
MOIOIIMX CBOMCTB MbLia. ['uapuposanue xuakux xupoB. Maprapus. [Toustue o CMC. O6bsicHenre Morouux cBoicTB Mbiia 1 CMC (B
CpPaBHEHUN).

Pacuyernble 3axa4yu. BeruucieHns 1o TEPMOXUMHUYECKUM YPABHEHHSM.

Jdemoncrpaunu. dusmdeckue cBOiCTBa 3TaHoNa, mpomaHona-1 u Oyranoma-1. [lapoctepkHEBbIE MOJENH MOJEKYT H30MEPOB C
mouekynsipasiMu popmynamu C3H8O u C4H100. KonnyecTBeHHOE BBITECHEHHE BOAOPOJA U3 crupTa HaTpuem. CpaBHEHHE peakluid
TOPEHUS 3TUIOBOIO U MPOMMIOBOro cnupToB. CpaBHEHHE CKOPOCTEN B3aMMOAECUCTBHS HATPHUS C ATAHOJIOM, MPONAHOJIOM-2, TITUMLIEPHUHOM.
[Tomyuenue npocroro 3¢upa. [lomyuenue ciaoxuoro sa¢upa. [lonydenne sTena u3 sTanona. PactBopuMocTs GeHona B Bojie Mpu OOBIYHOM U
NOBBIIICHHON Temrieparype. BeitecHenne deHomna u3 geHonsTa HaTpusl YroJlbHOH KuCiIoTol. Peaknmst ¢enona ¢ xmopumom xenesa (I11).
Peakuus ¢denona c Qopmanbaerunom. IllapocTepikHeBble MOAENNM MOJEKYJ albJErHA0B M H30MEPHBIX WM KeTOHOB. OKuCIEHHE



OeHzanpleruga Ha Bo3ayxe. Peakmus «cepeOpstHoro 3epkama». Oxwucnenue anpaerufoB ruapokcunom wmeaw (II). 3HakomcTBO €
(bu3MUECKUMH CBOWCTBAMHM HEKOTOPBIX KapOOHOBBIX KUCJIOT: MypPaBbHUHOW, YKCYCHOM, MPOMUOHOBOM, MACIIIHOH, I11aBeJIeBOM, TUMOHHOM,
OJIEMHOBO, CTeapUHOBOM, OeH30lHOM. Bo3ronka 6eH30iHON Kuca0Thl. OTHOIIEHHE Pa3IMYHbIX KApOOHOBBIX KHUCIOT K BoJe. CpaBHEHHE
KHCJIOTHOCTH CpPElIbl BOAHBIX PAaCTBOPOB MYPAaBbHMHOM U YKCYCHOM KHCIIOT OJIMHAKOBON MoJIIpHOCTHU. [loiydeHue mpusSTHO MaxHYIIEro
cioxHoro 3¢upa. OTHONIEHHME K OpOMHOM BOJIE€ M pacTBOpPY MepMaHTaHaTa Kalius MpeJeiabHON W HempeneabHON KapOOHOBBIX KHUCIOT.
[HapocTep:kHEBbIE MOJIETN MOJIEKYJ CIIOKHBIX 3(UPOB U M30MEPHBIX UM KapOOHOBBIX KHUCIOT. OTHOIIIEHHE CIIMBOYHOTO, TIOJICOTHEYHOTO
Y MallIMHHOT'O Maclia K BOJHBIM pacTBOpaM OpoMa U MepMaHraHata Kajiwsl.

JlabopaTopHble onbIThl. PacTBOpeHue riuieprHa B Boje. Bzaumoaeiicrsue rmunepuna ¢ Cu(OH)2. Pektudukanus cmecu BoJa—>3TaHON
(1—2 cramumn). B3zaumomelicTBue (eHONa C pacTBOPOM INeiIo4H. Pacro3HaBaHHWe pacTBOPOB (eHOJATAa HATPHsS W KapOOHATa HATPHSI
(GapboTak BBIIBIXa€MOTO BO3[yXa WIHM JIEHCTBHE CUJIBLHOM KHUCIOTHI). B3ammoneiictBue ¢enoma ¢ OpoMHOil Bomoil. PacmosnaBanue
BOJHBIX PAaCTBOPOB (peHOJA U TIUIEPHHA. 3HAKOMCTBO C (PU3NYECKUMHU CBOMCTBAMH OTACIBHBIX MPEICTABUTENCH ajlbJeTHI0B U KETOHOB:
aleTalpJeruia, alueTroHa, BOJHOTO pacTBopa (opmanbaeruaa. OKuCIEHHME 3TaHOJA B 3TaHalb. Peakuus «cepeOpsHOro 3epkayiay.
Oxucnenne anpaerunoB rtuapokcunoM wMenu (II). Ilomyuenue denomodopmanbpaerugnoro mnonaumepa. BzaummoneiicTBue pacTBopa
YKCYCHOW KHCJIOTHI ¢ MarHueMm (uumHkoM), okcunom menu (1), ruapoxcumom xenesa (III), pactBopom kapboHaTa HATpusi, paCTBOPOM
cTeapata Kaiug (Mbuia). O3HaKoMiIeHHE C oOpa3laMu CIOXHBIX 3(PUpoB. OTHOIIEHHE CIOXHBIX 3(UPOB K BOJIE U OPraHUYECKUM
BEIIIECTBAM (HampuMmep, KpacuTensiMm). BeiBeeHHe >KMPHOrO MATHA C MOMOILIBIO CIOKHOTO 3Qupa. PacTBOpUMOCTH KUPOB B BOJE U
OpraHMYECKHX pacTBopUTENsiX. Pacnio3HaBaHNe CIMBOYHOrO Macijla U MaprapuHa ¢ MOMOIIbIO0 MOJAKUCIEHHOTO Temioro pacrsopa KMnO4.
[Tonyuenne Mbuta. CpaBHEHHE MOIOIIMX CBOMCTB X03AWCTBEHHOTO Mbula U CMC B xecTKoW BOJE. ODKCHEPUMEHTAIbHBIE 3aJayM.
PacriozHaBaHue pacTBOpOB aleraTa HaTpus, kapOoHaTa HaTpusi, CUJIMKaTa HaTpus M creapata HaTpusa. Pacmo3naBanue oOpa3noB
CJIIMBOYHOTO Maciia U Maprapusa. [Tonyyenne kapOoHOBOM KUCIOTHI U3 MblIa. [lomydyeHne ykCycHOM KHCIIOTBI U3 alleTaTa HaTpusl.

Yraesoabl. MoHo-, nu- u nonucaxapunbl. [IpencraButenu kaxaod rpynnbl. buonorndeckas poiab yrieBojoB. VX 3HaueHHE B KU3HU
YeJI0BEKA U 00IIeCTBa.

MoHOCaxapu bl [0ko3a, ee ¢pusndeckrne cBoiicTBa. CTpoeHHEe MOJICKYJIbl. PaBHOBECHSI B PacTBOPE TIFOKO3bI. 3aBUCUMOCTD
XUMHUYECKUX CBOMCTB TJIFOKO3bI OT CTPOCHUS MOJIEKYJbl. B3aumopeiictBue ¢ ruapokcuaoM meau (II) mpu koMHaTHON Temmeparype U
HarpeBaHuu, OJTepUUKAIUSA, PEAKIHUs «CepeOpPSHOro 3epkajnay, TUApPUpOBaHHE. Peaknuu OpOoXEHUsS TIIIOKO3bl: CIHUPTOBOTO,
MOJIOYHOKHUCIIOr0. ['roko3a B mpuponae. buonorndeckas posib riitoko3bl. [I[puMeHeHne TiioKo3bl Ha OCHOBE €€ CBOMCTB. DpyKTO3a KaK
n3oMep IOK03bl. CpaBHEHHE CTPOCHHS MOJEKYJI M XUMHYECKHUX CBONCTB TIIOKO3bI W (pykTo3pl. DpykTo3a B MpUpoAe U ee
Ouosornueckasi pob.



I[ ncaxapunusbl CTpOGHI/Ie AucCaxapuaoB. BOCCTaHaBJ'H/IBaIOH_[I/Ie W HCBOCCTAHABJINBAIOIIUC JUCaXapHubl. Caxap03a, JIaKTO34a, MaJibTO34a,
HUX CTPOCHUC U Ouosorunyeckas POJIb. FI/I,Z[pOJ'II/B AnCaxapruaoB. HpOMBIIHJ'IeHHoe IMOJIYYCHHUC CaXapO3bl U3 ITPUPOIHOT'O ChIPbA.

[Tonwucaxapunns. Kpaxman u nemionosa (CpaBHUTENbHAs XapaKTEPUCTHUKA: CTPOEHHE, CBOMCTBA, OMOJIOTMYECKasl pOJb).
dusnueckue cBOICTBa MojucaxapusoB. XUMHUYECKHE CBOMCTBa monucaxapuaoB. ['maponus nomucaxapunos. KadecTBeHHas peakiusi Ha
kpaxmai. [lonucaxapuael B npupone, ux Ouonorudeckas ponb. [Ipumenenue nonucaxapunon. IloHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX.
B3aumoselicTBUE LEIIOJIO3b C HEOPraHMYECKUMH M KapOOHOBBIMH KHCJIOTaMU — 0Opa3oBaHUE CIOXKHBIX 3(QHUpoB. JleMOHCTpauuu.
OOpa3upl yriieBosioB M u3fenuil u3 HuX. B3aumopeiictBue caxapossl ¢ ruzppokcugoMm menu (II). Ilomyuenuwe caxapara kanplus U
BBIJICJICHUE Caxapo3bl W3 PAacTBOpa caxapaTa Kaiblusd. Peakuus «cepeOpsHOro 3epkaia» i TJIIOKO3bl. B3auMopelcTBHE TIIOKO3BI C
(dykcuHCepHUCTOM KHUCIOTOW. OTHOLIEHHE PacTBOPOB caxapo3bl MU MallbTO3bl (J1akTO3bl) K ruapokcuay meau (II) mpu HarpeBanuu.
O3HakomileHHE ¢ (PU3MYECKUMHU CBOMCTBAMH LIEJUTIONO3BI U Kpaxmasia. HaOyxaHue nesmono3sl U kpaxmaia B Boje. [lomyuenue Hutpara
nesono3bl.  Jlaboparopuele onbIThl. O3HakKOMJIEHHE C (DU3UYECKUMHM CBOWCTBAMHU TJIIOKO3bI (alTeyHas YHaKOBKa, TaOJETKH).
Bzaumopeticteue ¢ Cu(OH)2 npu paznuunoit Temneparype. KUCIOTHBIN THIpon3 caxapo3bl. 3HAKOMCTBO ¢ 00pa3laMu MOJIMCcaxapuoB.
OOHapyXeHHE Kpaxmajia ¢ MOMOIIbI0 KayeCTBEHHOM peakuuu B Meze, xJjebe, kieryaTke, Oymare, Kiedcrepe, Horypre, mMaprapHHe.
3HAaKOMCTBO € KOJUIEKIMeH BOIOKOH. 20 DkcrnepuMeHTanbHble 331au. Pacro3HaBaHue pacTBOPOB INIIOKO3bI M IinuepuHa. OnpeneneHue
HaJIu4us Kpaxmasia B MeJie, xjiede, MaprapuHe.

A30Tc0nepmamne COCAMHCHUSA

A M u H bl. CoctaB u cTpoeHue amuHoB. Kiaccudukarms, nzoMepuss 1 HOMEHKIATypa aMHHOB. Anudarnueckue amMuHbL. AHUIIUH.
[lonyyeHne aMMHOB: aJKWJIMPOBAHUME aMMHAaKa, BOCCTAHOBIIEHWE HUTpocoeAuHeHUH (peakius 3uHuHa). dusndeckue cBOCTBA aMUHOB.
XHWMHUYECKUE CBOMCTBA aMUHOB: B3aMMOJEHCTBUE C BOJOW U KUCIOTaMH. ['OMOIIOTHYECKUNA Pl ApOMATUYECKUX aMUHOB. AJTKWJIMPOBAHUE
W alUIUpOBaHHWE aMHHOB. B3anMHOE BIMsSHHE aTOMOB B MOJIEKyJaX Ha MpUMepe aMMHaka, adu(aTHYeCKUX U apOMaTUYECKUX aMUHOB.
[IpuMeHeHne aMUHOB.

AMUHOKHUCIOTH U 0esku CocraB U CTPOCHHE MOJICKYJI aMUHOKHUCIIOT. M30Mepus aMUHOKHUCIIOT. [[BOWCTBEHHOCTh KHUCJIOTHO-
OCHOBHBIX CBOMCTB AMHUHOKHUCJIOT M €€ MPUYMHBI. B3anMoaeiicTBHE aMUHOKHUCIOT C OCHOBAHUSAMH. B3auMojeicTBHE aMHHOKHUCIOT C
KHCIIOTaMH, OO0pa3oBaHHe CIOXKHBIX d¢upoB. OOpazoBaHHe BHYTPUMOJICKYISPHBIX colied (OumonsipHoro woHa). Peakius
MOJIMKOHACHCAIMM aMUHOKUCIOT. CHUHTETHYEeCKHUE BOJIOKHA (KampoH, SHAHT U Jp.). buonornueckas ponab amMuHOKUCHOT. [IprmeHeHue
aMUHOKHCJIOT. benku kak mpupoaHeie OuomonuMepsl. [lenTuaHas rpymmna atoMoB U nentugHas cBsa3b. [lentuasl. benku. [lepBuunas,
BTOpPUYHAS U TPETHYHAS CTPYKTYpPHI OCITKOB. XUMHYECKHE CBOMCTBA OCIIKOB: TOPEHHE, JECHATYpAIHs, THAPOIU3, KaueCTBEHHBIE (IIBETHBIC)



peakun. bruonornueckue ¢pynknum O0enkoB. 3HaueHue O6enKkoB. UeTBepTHUHAS CTPYKTypa OEITKOB Kak arperarusi OeIKOBBIX M HEOSIKOBBIX
MoJiekyJl. I'nobanpHas npoOiema OeKOBOro rojoJaHus U MyTH €€ pelIeHuUs.

HyxkneuHnoBbB € KHucao Tbl. OOmuil mian ctpoeHus HykieoTuaAoB. [loHsATHE 0 MHUPUMUIUHOBBIX U MyPUHOBBIX OCHOBAHHUSIX.
[lepBuunas, BTOpu4Has u TpeTudHass CTpykKTypbl MoJiekynsl JIHK. buonorunueckas pons JHK u PHK. I'ennas wunxeHepus u
onorexHosorus. TpaHCreHHbIe POPMBI KUBOTHBIX U PACTCHUM.

Hemoncrpauuu. Pusnyeckue CBOMCTBA METWIaMUHA. ['OpeHHe MeTwiamuHa. B3amMoJeicTBHE aHWIWHA M METWIAMHUHA C BOJOW H
kuciotamu. OTHolleHHe O€H30J1a M aHWIMHA K OpomHON Boje. OkpallliBaHUE TKaHEH aHUIMHOBBIMU KpacuteisimMu. OOHapyKeHHe
(GYHKIIMOHANIBHBIX TPYNI B  MOJIEKYJaX AaMHUHOKHCIOT. HeilTpanuzanus meinouyn amMuHOKUCIOTOW. HeiiTpanuzamuss KUCIOTHI
amMuHOKHUCIOTOM. PacTBopenue u ocaxaenue 6enkoB. [lenatyparus 6enko. KauectBennsie peakiuu Ha 0enku. Moaenu monexyinsl JJHK u
pasznuusbiXx BugoB Mosiekyn PHK. OGpa3ibl npoayKTOB NUTAaHUS U3 TPAHCTEHHBIX (JOPM pacTEHUI U KUBOTHBIX; JEKAapPCTB U MPENaparos,
M3TOTOBJIEHHBIX C TOMOIIbIO TEHHON MHXXEHEPHUH.

JlaGopaTopHble onbIThI. 3roToBICHNE MAPOCTEPKHEBBIX MOJEIEH MOJIEKYJI U30MEPHBIX aMUHOB. M3roTOBIECHHE MOJEIEN N30MEPHBIX
Mmoutekyn coctaBa C3H7NO2. PactBopenue 0eikoB B Bojie U UX koarynsnus. O0HapyxeHue O6eika B KypuHOM SfIle U B MOJIOKE.

buosornyecku aKkTHBHbIE COCeAMHCHUA

B u T aw™mu H bl [loustue o Butamunax. Ux knaccudukanus u obo3znauenre. Hopmel norpebnenus ButamMmuHoB. BonmopactBopumsie (Ha
npumepe ButamuHa C) W KUpopacTBOpuMbIe (Ha mpumepe BuTaMuHOB A u D) Butamunsl. [loHsTHE 00 aBUTaMHHO3aX, THMEp- U
runoBuTamMuHo3ax. IIpodunaktuka aBuTaMuHO30B. OTHeibHBIE NMpPEACTaBUTENN BoJopacTBOpUMbIX BUTaMHHOB (C, PP, rpymmsl B) u
KUPOPACTBOPUMBIX BUTaMUHOB (A, D, E), ux O6uonornyeckas poiab. ® e p M ¢ H T bl. [loHsATHE O depMeHTaX KaK O OMOIOTHUUYECKHX
Karaau3aTropax OeJKOBOW MpUpOoIbl. 3HauyeHHWE B OWONOTMM W TNPUMEHEHUE B TNpoMbinUIeHHOCTH. Kiaccuduxamms ¢epmeHTos.
Oco0eHHOCTH CTPOEHUsI U CBOMCTB (PEPMEHTOB: CEIEKTUBHOCTh M 3()(PEKTUBHOCTH. 3aBUCUMOCTh aKTUBHOCTH (pepMEHTa OT TeMIlepaTyphl
u pH cpenpl. OcoOEHHOCTH CTPOECHUS U CBOMCTB B CPABHEHUH C HEOPTaHUYECKUMHU KaTaJu3aTOPAMHU.

I' o p M o H bl. [loHATHE O TOpMOHAX KakK OHOJIOTMYECKM AKTUBHBIX BEIIECTBAX, BBIMOJHSIIOUIMX HSHAOKPUHHYIO PETYJSLHUIO
KHU3HEeATeNbHOCTH oprann3MoB. Kiaccugukanus ropMOHOB: CTEpOHbI, MPOU3BOJHBIE AMMHOKHUCIOT, MOJUMNENTHUIHBIE U OENKOBbIE
ropMoHbl. OT/IeTbHBIE IPEACTABUTENIN TOPMOHOB: 3CTPAINOII, TECTOCTEPOH, UHCYJINH, aIpEHAJIMH.

JlekapcTs a. I[lorirue o jgexapcTBax Kak XWMHUOTEPANEBTHUECKUX Iperaparax. | pynmsl JIeKapcTB: CyiabpamMuabl (CTPENTOLU),
aHTUOUOTUKHU (MEHULIMIJIIMH), acUpUH. bezonacHeie criocoObl NpUMEHEHHUs, ieKapcTBeHHbIe (GopMbl. KpaTkue ucTopuieckue CBeIeHUs O



BO3HMKHOBEHUM M PAa3BUTUM XUMHUOTEpanuud. MexaHu3M JEeUCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IIpEnapaToB, CTPOEHHUE MOJEKY,
MPOTrHO3UPOBAHKE CBOMCTB Ha OCHOBE aHAJIN3a XUMHUUYECKOTO CTPOCHUS. AHTUOMOTHUKY, UX KJIacCU(UKAIUS TTO CTPOSHUIO, TUITY U CIIEKTPY
neiictBus. Jluc6akrepnos. HapkoTuku, HapkoMaHUs U €€ MPoQUIIaKTHKA.

JemoncTpanun. O6pa3ibl BATAMUHHBIX npenapaToB. IlomuButamunsl. Mnmoctpanuu gororpaduil KUBOTHBIX C pa3IMYHBIMU (OpMaMU
aBUTaMHHO30B. CpaBHeHUEe ckopocTu pasnoxenus H202 mon neiictBuem (epmeHTa (Katanasbl) U HEOpraHmdeckux katanuzatopos (KI,
FeCl3, MnO2). IlnakatT wunu KojorpamMma C H300paXEHUEM CTPYKTYpPHBIX (OpMyN >CTpaauoja, TECTOCTEPOHA, aJapeHaNHa.
B3aumopeiictBue anpenanuHa ¢ pactBopoM FeCl3. benkoBas mpupona uHCyiIMHa (LBETHbIE peakiuu Ha Oenku). Ilmakatel wim
KojorpaMmsl Cc (opmynamMu aMuaa CyJdb(aHWIOBOW KHUCJIOTHI, JUTHIAPO(OIMEBON U JIOKHOW JUTHAPOQOJIMEBOM  KHUCIOT,
OCH3WINECHULIIWUIMHA, TETpalUUKInHA, neorakcuma, acnupuHa. Jlaboparopusie omnbiTel. OOHapykeHHE BUTaMUHA A B PACTUTEIBLHOM
maciie. O6Hapy>xenue Butamuaa C B si010uyHOM coke. OOHapykeHHe BUTaMUHA D B JKesTke KypuHOro stifiia. @epMeHTaTUBHBIN THAPOIN3
Kpaxmajla IOoJ JEHCTBHEM aMuiasbl. PasnojkeHHWe IepoKcHAa BOJIOpPOAA MOJ AEWCTBHMEM KaTanasbl. JlelicTBHE IeruaporeHasbl Ha
METWJICHOBBIN cHHMM. VchblTaHne pacTBOPUMOCTH aJpeHaliiHa B BOAE U CoJisiHOM kuciore. OOHapyKeHHE acnupHHAa B TOTOBOM
JeKapcTBEHHOU (popme (peakuuel ruapoIin3a Uin [BETHOM peakuuei ¢ cyabdaTom Oepuiins).

XUMHYeCKHH MPAKTHUKYM

KauecTBeHHBII aHaJIU3 OpraHMYECKUX COeAMHEHHMH. YrieBogopoabl. CiupTel U (eHObl. ANbAETUIbl U KeTOHbI. KapOOHOBBIE KHUCIOTHI.
VYrneBoabsl. AMUHBI, aMUHOKHUCIIOTHI, Oenku. aenTudukanus opranuueckux coennnenuil. JleiictBue (epMeHTOB Ha pa3iUyHble BEIIECTBA.
AHanu3 HEKOTOPBIX JIEKAPCTBEHHBIX MPENApPaToB (aClUpUHAa, apaleTraMmosna).

OBIIAA XUMMUS. 11 knace
Crtpoenue atoma

AToM —cnoXHasg4yacTHuIU a AToM — cloxHas 4acTuua. Jloka3zaTenbCTBa CIOXHOCTU CTPOEHHUS aToMa: KaTOAHbIE U
PEHTTeHOBCKHE JTy4H, poTodPdekT, pagnoakTUBHOCTb. OTKpBITHE 3JIEKTPOHA, POTOHA U HelTpoHa. Moaenu ctpoenus aroma (TomcoHa,
Pesepdopna, bopa). Makpomup u mukpomup. KBaHTOBO-MeXaHHUECKUE TIPEACTaBICHUS O CTpoeHnH aToMa. COCTOSS HUEDINEeKTPOH
OB B aToM e. Hyknonsl: npotons! u HeiiTpoHbl. Hykmuasl. U3006aps! u nzoTomnsl. KBaHTOBO-MeXaHUYECKHE MPEACTABICHUS O MPUPOJIE
anekTpoHa. [loHsTe 00 >IEKTPOHHOW OpOWUTanNM M 3IEKTPOHHOM obnake. KBaHTOBbIe 4ymcna: riiaBHOE, OpOHTaIbHOE (MOOOYHOE),
MarHuTHOE U cuHoBoeE. [IpaBuia 3anoHEeHUsI SHEPTeTUUECKUX YPOBHEH U opOuTanei anek- 23 TpoHamu. [IpyHIIMT MUHUMYyMa SHEPTUH,
3anpet [laynu, npaBuno XyHaa, npaBuiio KiedkoBckoro. DieKTpOHHbIE KOHPUTYpallM aTOMOB M MOHOB. OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOCHHUSI aTOMOB XpoMma, MeIH, cepebpa u ap. BaneHTHbIe BO3MOXHOCTH aTOMOB XHMHYECKHX JJIEMEHTOB. BaneHTHbBIE 31EKTPOHBI.



BanentHbie BO3MOXHOCTH AaTOMOB XHMHYECKHX OJJIEMEHTOB, OOYCIOBICHHBIE pPAa3NIWYHBIMU (akTopamu. CpaBHEHHWE TOHATUI
«BAJICHTHOCTBY» U «CTEIEHb OKUCIICHUY.

[lepuoaunuyeckui3zakoHd u llepuongunueckas cucremMma XxuMuuyeckux 3nemMmeHToB/[. I. Menneneesa
u cTpoeHnwunue atTo M a llpennoceuiku oTkpbiTusi [lepuonunueckoro 3axona. OTkpbeiTHe 3akoHa. IlepBas QopmynupoBka
[lepnoguueckoro 3akoHa. Ctpykrypa Ilepuoanueckoil cucteMbl 351eMEHTOB. COBpEMEHHBIE NPEJICTABICHUS O XMMHUYECKOM 3JIEMEHTE.
Bropas ¢popmynuposka llepuonuueckoro 3akona. [lepuoanueckas cuctema u ctpoeHue aroma. @U3nuecKuil CMbICI MOPSIKOBOIO0 HOMEpPa
3JIEMEHTa, HOMEpOB Irpymnbl U nepuoja. [lepuoguyeckoe U3MEHEHHE CBOMCTB 3JIEMEHTOB: pajuyca aToma, 3JIEKTPOOTPULATEIbHOCTH.
[IpuumHbl U3MEHEHUS] METAUIMYECKUX U HEMETAIIMYECKUX CBOMCTB 3JIEMEHTOB B IPYIAaX W MEPHOJIaX, B TOM YHUCIE U B OOJBIIUX U
cBepx0ompux. OCOOCHHOCTH CTPOEHHUSI AaTOMOB aKTUHOUOB U JaHTaHOUAOB. TpeThs hopmynupoBka [lepuonuueckoro 3akoHa. 3HaUeHHE
[lepuoanueckoro 3akoHa u [lepuoandeckoil cuCTEMBI AJig pa3BUTHS HAYKU U NOHUMAHUS XUMHUYECKON KapTUHBI Mupa. JleMOHCTpaluu.
Paznuunbie Bapuantel Tabnui [lepumonmueckoit cucrembl xumudeckux annemeHToB J[. . MenaeneeBa. OOpasibl MPOCTHIX BEIIECTB,
OKCHJIOB M TUHAPOKCUIOB 3JIEMEHTOB 3-TO MEPUOAA U IEMOHCTPALIMS UX CBOWCTB.

Ctpoenne BemecTBa. JlucnepcHble CUCTEMBI

XuMHUYUEeCKasACBA3b EAMHAaIOpPUpPOOAaXUMUYECKOIMNCBSH 3 U [loHATHE 0O XUMUYECKOMN CBS3M Kak MpoLecce
B3aMMOJICHCTBUSI aTOMOB C OOpa30BaHUEM MOJIEKYJI, HIOHOB M PaJMKaIOB. BUAbl XUMHUECKON CBS3U. AMOp(dHBIE U KPUCTAUIMYECKUE
BemiectBa. MoHHasg xumudeckas CBs3b. J(MMONbHBIH MOMEHT cBsi3u. (CBOMCTBAa BEIIECTB C HMOHHOM KPUCTANIMYECKOW PEIIETKOM.
KoBanenTHast cBsi3b. MeTO/a BaJIeHTHBIX CBS3€i B OOpa3oBaHUM KOBAJICHTHOW CBSI3H. DJIEKTPOOTPUIATEIIBHOCTh U PA3HOBUIHOCTHU
KOBAJICHTHOW CBSI3U 110 3TOMY NMpPHU3HAKY: MoJisipHas U HenojsipHasd. 24 Crnoco0 nepekpbiBaHus 3JEKTPOHHBIX opOuTaneil u kiaccupukamus
KOBAJICHTHBIX CBSI3€H IO ITOMY MPHU3HAKY: S- U P-CBsI3U. KpaTHOCTh KOBaJICHTHBIX CBSI3eW M MX KJIACCHU(PUKAIMSA MO ITOMY IPHU3HAKY:
OJIMHApHasl, ABOWHAsA W T. 1. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM CBSA3M: OOMEHHBIN W JOHOPHO-aKIeNTOpHBIH. OCHOBHBIE CBOMCTBA
KOBQJIEHTHOW CBSI3M: HACBIIAEMOCTh, HANPABICHHOCTb, JHUMOJIbHBIII MOMEHT. [lOJASpHOCTE CBSI3M M MOJSPHOCTH MOJIEKYJIBI.
Kpucrannuyeckoe CTpoeHHE BEIECTB C ATHUM THUIIOM CBS3M, MX (uU3MYecKHe cBoicTBa. Mertaminueckas CBs3b U €€ OCOOCHHOCTH.
du3nyeckre CBONCTBA METAILIOB KaK (YHKITUS METANIMYECKOM CBS3M M METAIUTMYECKON KpPHUCTAaJUIMUECKON pemeTku. BomopoaHast CBs3b U
MEXaHu3M ee oOpa3oBaHHs. MeXMONEKYIsIpHAas U BHYTPUMOJIEKYNSpHAs BOJOPOJHBIE CBsi3u. Du3nueckue CBOWCTBAa BEHIECTB C
BOJIOPOJHOM CBsI3bl0. buosiormdeckas posib BOJOPOIAHOM CBSI3M B OpPraHU3AIlMU CTPYKTYp OHMOMOJMMEPOB. YCIOBHOCThH pa3/elICHUs
BEILIECTB 10 THIAM CBSI3U, €IMHAs MPUPOJa XUMUIECKOH cBsi3u. [ mOpuan3aius opouTanei 1 reoMeTpust MoJI € K y JI. TUIbl THOpUaAU3aIun
JIEKTPOHHBIX OPOUTANICH U TEOMETPUSI OPTAHUYECKUX i HEOPTAaHUIECKUX MOJICKYIL.



TeopHACTPOEHUAXUMHUUYECKHUXCOECAUHEH U W [IpeanocsIkn co31aHnus TEOPUU CTPOCHUS XUMUYECKUX COCINHECHU I:
pabotsl npeamecTBeHHUKOB A. M. bytnepora (OK. b. dioma, ®@. Bemnep, ILII. ®. XKepap, ®. A. Kekyne), cbe3q ecTrecTBOUCTBITATENCH
B I. Illneiiepe. JImunoctusle kayectBa A. M. byrtnepoBa. OCHOBHbIE MOJIOKEHUS TEOPUU XUMHUUYECKOTO CTPOCHHUS OPTaHMYECKUX
COCIMHEHUN M COBPEMEHHOM TEOpHM cTpoeHus. M3omepuss B OpraHN4YeCKOW W HEOPTaHWMYECKOM XMMHUHU. B3auMHOE BIMsSHHE aTOMOB B
MOJIEKYJIaX OPraHMYECKUX M HEOpraHudeckux BemecTB. OCHOBHBIE HANPABICHUS PAa3BUTHS TEOPUU CTPOCHUS OPTaHUYECKUX COEAMHEHUI
(3aBUCHMOCTH CBOMCTB BEIIECTB HE TOJIBKO OT XUMUYECKOT0, HO M OT UX 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTpOoeHus). MHAYKIIMOHHBIHI
1 Me3oMepHbIi 3 dexTrl. CTepeoperyasipHOCTh. I M al€e KTUYECKHUEOCHOBB OOMHOCTUABYXBEAYIMUXTEOPUUXHU
M u u. Juanektudeckue ocHOBBI obOmHocTH Ilepuomumyeckoro 3akona JI. M. MengeneeBa u teopuu crtpoenus A. M. BytinepoBa B
CTaHOBJIEHUU (paboThl MpPEAIIECTBEHHUKOB, HAKOIUICHHE (aKTOB, y4acTHE B ChE3[aX, PYCCKUN MEHTAIUTET), MpeJCKa3aHuH (HOBBIC
anemeHnThl — Ga, Se, Ge U HOBBIE BEIIECTBA — M30MEPHI) U pa3BUTUH (TpU GOpMYIHpOBKH). 25 Tloaumepsl opraHMYecKre 1 HeOpraHuyec
K u e. llomumepsl. OCHOBHBIE MOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHM: «MOHOMEp», «IOJIUMEP», «MaKpPOMOJEKYJIay,
«CTPYKTYpPHOE 3BEHO», «CTEIEHb MOJUMEPU3ALIUN», «MOJEKYIsipHas Maccay. CrocoObl OMy4YeHUs OJMMEPOB: PEAKIMH OJUMEpPU3alnun
u nonukoHjeHcaruu. CTpoeHHe TOJUMEPOB: TeoMeTpuueckas (opMa MaKpOMOJEKYJN, KpPUCTAUIMYHOCTh UM aMOP(HOCTH,
crepeoperyinsapHocts. [lomumepsl opranudeckue u Heopranumueckue. Kayuyku. Ilmactmaccel. Bomokna. buomnonumepsr: Oenku u
HYKJIEMHOBBIE KHUCJIOTHL. Heopranuueckue mojimMepbl aTOMHOTO CTPOEHHs (aJJIOTPONHbIE MOAU(PUKALMH YriepoAa, KPUCTALITMYECKUI
KPEMHHI, CEJIEH U TEJUIYp LUEMNOYEUHOr0 CTPOEHHUS, TUOKCHU]T KPEMHHUS U Ap.) U MOJIEKYJISIPHOTO CTPOEHUs (cepa MIacTUIecKas u ap.).

HNucnepcHB ecHucTe M bl. YacTele BemectBa U cMecu. Kiaccudukaruss xumudeckux BemecTB 1o yuctore. CoctaB cMecen.
PactBopel. PactBOopuMocTh BemecTB. Kiaccudukamuss pacTBOpOB B 3aBUCHUMOCTH OT COCTOSIHUSI PacTBOPEHHOT'O BEIIECTBa
(MoneKyIApHbIE, MOJEKYISIPHO-UOHHBIE, HOHHBIE). THUIBI PacTBOPOB IO COAEPKAHUIO PACTBOPEHHOTO BemiecTBa. KoHIEHTpaius
pactBopoB. IlonsTue «aucnepcHas cucteMa». Kiaccudukanus IHUCIEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOrO COCTOSHHS
JTUCTIEPCUOHHON Cpelibl M JHUCTIepCHOW ¢a3bl, a TakkKe Mo pa3Mepy yacTull. ['pyOoaucrepcHbIe CHUCTEMbBI: SMYJIbCHH M CYyCIHEH3UU.
ToHkoauCTIEpCHBIE KOJTOUAHBIE CUCTeMBI: 301U U renu. Dddext Tunnansa. Koarynamuus B KOUIOUIHBIX pacTBopax. CHUHEpE3UC B TesiX.
Pacuetnbie 3agaun. PacueTsl mo xumuyeckum (opmynam. Pacuersl, cBsI3aHHBIE C TOHSATHUSMH «MaccoBas JOJS» U «OObEeMHas IO
KOMIIOHEHTOB CMECH. BbIuucieHre MOISIPHON KOHIIEHTPALMU PACTBOPOB.

JemoHncTpanuu. Mojenn KpUCTAUIMYECKUX PELIETOK BELIECTB C PA3JIMYHBIM THIIOM CBsA3€d. MoAenu MOJIEKyN pPa3IMYHOW TE€OMETPHUH.
Monenu KpUCTANIMYECKUX PEIIETOK aiMasza W rpadurta. Moaenum MOJEKYJT M30MEPOB CTPYKTYPHOW U MPOCTPAHCTBEHHOW H30MEPUHU.
Mopenu KpUCTaNIMYECKUX PELIETOK METAIUIOB. MoAeny U3 BO3AYIIHBIX IIAPOB, OTPAKAKOUIUE IPOCTPAHCTBEHHOE PACIONIOXKEHUE SP3 -,
Sp2-, Sp-rUOpUAHBIX OpOUTaliell B MOJIEKyJlaX OpPraHMYeCKHUX U HeopraHMdeckux BemiecTB. Koekuus muactMacc M BOJOKOH. OOpa3iibl
HEOPTaHWYECKHX TOJMMEPOB: Cephl IUIACTHYecKoi, (ocdopa kpacHoro, kBapua u Ap. Moaenu monekyn OenxoB u JIHK. O6pasubr



pa3IMYHBIX CUCTEM C kuakou cpenoit. Koarymsamus. Cunepesuc. dddexr Tunnans. JlabopaTopHbie ONBITEL. 3HAKOMCTBO C KOJUIEKIUSIMU
MHIIEBIX, METUIIMHCKUX U OMOJOTUYECKUX releil u 3oueil. [lonyueHne komtonnHoro pacteopa xiopuza xemnesa (111).

XumMnueckune peakumnn

Knaccupukanums XUMHYECKHUX peakiluil BOpraHM4eCKOl U HeOpraHnyeckoil X U M 1 U. [loHATHE 0 XUMHUYECKOH peakIuH,
OTJIIMYUE €€ OT sAJepHO peakuuu. PacuieruieHue sjep, TEpMOSAJEPHbIM CUHTE3, SAAEpHBIH OOMEH. AJIIOTPONHBIE M HOJUMOPQHBIE
npeBpaieHus BenlectB. Kiaccudukanus peakiuii B HEOpraHU4eCKOM XMMUU 110 YHUCIY U COCTAaBY PEarupyrollux BEIIECTB (pa3yioKeHMUs,
COCIMHEHUS, 3aMmelleHusi, oOMena). Kiaccudukamuss XUMHUYECKMX pPEaKIMil B OpPraHUYECKOW XUMHUHU (IIPUCOCAMHEHUS, 3aMEIlCHMUS,
oTuienyieHus, nomepuszanun). Knaccupukanus peakuuii no remiaoBoMy 3¢ dexry, mo (a3oBoMy cocTaBy, 10 y4acTHIO KaTajlu3aTopa.
OOpatumble © HeoOpaTHUMblEe peakUuu. THUIBl peareHTOB U IOHATHE O MEXaHW3MaxX XHUMHUYECKMX peakuud (MOHHOM U
cBOOOAHOpaAUKANbHOM). OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE PEAKIMU U PEAKIUH, UAylue Oe3 H3MEHEHHUS CTENEHEW OKHUCICHUS
AJIEMEHTOB. MexMoIeKysIpHbIE " BHYTPUMOJIEKYJISIPHBIE OKHUCJINTEIbHO-BOCCTAHOBUTEIbHbBIE peaxkuuu. Peakmun
JUCTIPONIOPLIMOHUPOBAHNA. METOIbl COCTaBJICHUSI OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMNA: METOJ 3JEKTPOHHOro OanaHca U METOJ
nosiypeakiuii. OCHOBHbIE TOHATUS XMUMHUYECKON TepMoauHamuKku. llepBoe Hauamo TepMoavHaMUKH. TermnoBod 3PQGEeKT XUMUYECKOU
peakuuu. 3akoH I'ecca m cinenctBus u3 Hero. Temnora (9HTanbIusl) oOpa3oBaHMs BellecTBa. TepMmoxumuueckue pacderbl. [lonsatue
sHTporuu. Bropoe Hawanmo tepmomuHamuku. CBoOomHas sHeprus I'mb0ca. Pacderbl caMONpOW3BOIBHOIO MPOTEKAHUS XUMHUYECKOMH
peakuuu.

CkxopocTh XUMHUYECKUX peackiu i [Ipenmer xumuueckoi kuHeTuku. [loHsTHE CKOpOCTH XUMHUUECKOH peaknu. DakTopsl,
BIUSIIOIIME HAa CKOPOCTh XMMHMUYECKOW peakiuu (IMpUpoAa pearupyroliux BEIIeCTB, KOHUEHTpPAlMs, TeMIeparypa, HOBEPXHOCTb
CONpPUKOCHOBEHUs1 BemlecTB). lloHsTHe O KaTanu3aropax M KaTanu3e. [OMOTeHHbII M TeTeporeHHbId Karanu3. DOepMeHTHI.
depMeHTaTUBHBIN KaTanu3 U ero mexanusMm. [Ipomortopsl. Katanurtuyeckue sapl. MTHruOutopsl. MexaHu3M NeHCTBUS KaTaau3aToOpoOB.

OO6paTuMOCTh XUMHUUYECKUX peaknuuil. XUMHUUECKOE paBHOBECHUe. ObpaTUMble XUMUYECKHE PEAKIINH,
XHAMHMYECKOE PaBHOBECHE M €ro AuHaMuueckuil xapakrtep. KoHcranta xummueckoro paBHoBecus. [Ipunnun Jle Ilatense. Cmemenne
XUMHUYECKOTO0 PAaBHOBECHSI.

DONEeKTpPONUTHYECKAsA JAHUCCOIMAIHU A DIEKTPOIUTHI U HEIJIEKTPOIUTHL. IIEKTPOIUTHIECKAS TUCCOLMAIUSA, MEXaHU3M
JUCCOLMALMN BEIIECTB C Pa3IMYHbIMU BUAAaMU CBs3U. CuibHBIE M ciaOble 31eKTpoiauThl. CTENEeHb JUCCOLMALUU U €€ 3aBUCUMOCTb OT
pazmuuHbix (aktopoB. Koncranta nuccoumanuu. [IpomsBenenue pactBopumoctu. MowHoe mnpousBeaenue Boasl. llomsitue pH.
Bonoponnsiit mokazatens. I' u o p o 1 u 3. 'maponus kak ooMeHHbId npouecc. OOpaTUMBI U HEOOpaTUMBINA THAPOIN3 OPraHUYECKUX U



HeopraHudeckux BeulecTB. ['naponus coneil. 'maposnns opraHuyecKux COEIMHEHUN KaKk XMMHUYEcKasi OCHOBa oOMeHa BewecTB. ['uaponus
AT® kak ocHOBa PHEPreTUYECKOro OOMEHa B XKMBBIX OpraHuzMax. [ MIponn3 opraHn4eckux COeTUHEHUH B IPOMBIIIJIEHHOCTH (OMBUIEHUE
KUPOB, MOJIYYEHHE TUIPOJIM3HOIO CHOUpPTa M T. A.). YCWIEHHE U MOAaBIeHHE OOpaTHUMOro TIHIpoju3a. 3HAYEHHE TUOpPOJIN3a B
MPOMBIIIJIEHHOCTH U B OBITY.

PacuerHble 3agaun. PacueTsl 1o TePMOXMMHUYECKUM ypaBHEHUSIM. Brruncinenue TeriaoBoro 3¢ hexra peakiuy mo TerioTe o0pa3oBaHus
pearupyrommux BeLECTB U MNPOAYKTOB peakuuu. Omnpenenenne pH pacTtBopa 3amaHHOM MOJApHOM KOHIEHTpanuu. PacueTr cpemneit
CKOPOCTH pEaKIMU [0 KOHIEHTPAMsIM pearupyroliux BemecTB. BBIYUCIEHHS C HWCHOJIB30BAHUEM TOHSTHS «TeMIIepaTypHBI
KO3(pPUIIMEHT CKOpOCTU peakiuu». HaxoxkaeHrne KOHCTaHThl PaBHOBECHS PEAKIMU 1O PABHOBECHBIM KOHIEHTPALMAM U ONpEesiCHHE
HCXOJIHBIX KOHIIEHTPAIlUN BEIIECTB.

JleMoHcTpauMu. AJIOTpONHBIE NpeBpalieHuss cepbl U ¢ocdopa. Peaknuum, unymme ¢ oOpa3oBaHMEM Tas3a, OCaJKa WJIA BOJBL
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIMA B HEOPraHMYECKOW XMMHUH (B3aMMOJIECHCTBHE LIMHKA C PACTBOPAMH COJSHOM KHUCIOTHI H
cyneara meau (II)). OxucAUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM B OPraHMYECKOW XUMHH (OKUCJICHHE albJeruga B KapOOHOBYIO
KHUCIIOTY — peaKlMs «cepeOpsiHOro 3epkajiay Uiu peakuus ¢ ruapokcmioM meau (II), oxucnenue sTaHona Ha MEJHOM KaTajau3aTope).
N3ydyeHne 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakIMH OT KOHLIEHTpAalMM BELIECTB, TeMIepaTypbl (B3auMOECTBHE THOCYJb(daTa
HATPUsI C CEPHON KUCTIOTOM), MOBEPXHOCTH COMPUKOCHOBEHHMSI BEIIECTB (B3aMMOJICHCTBUE COJISTHOM KUCIOTHI C TpaHyJIaMU U TOPOIIKAMHU
aTIOMUHMS WM IuHKA). [IpoBelleHne KaTaJuTUYECKUX PEaKLMil pa3joKeHHUsl MEepPOKCHIA BOAOpPOAa, TOPEHUsl caxapa, B3auMOJEHCTBUA
noaa u amoMmuHus. Kopposus xene3a B BOIHOU Cpelie ¢ ypOTpPONMHOM U O0e3 Hero. HaOmioieHne cMeleHns XMMHUYEeCKOTO paBHOBECHS B
cucteme: FeCl3 + 3KSCN «—[J[J— Fe(SCN)3 + 3KCIl. CpaBHeHue 53IEKTPONPOBOJHOCTH PACTBOPOB 3JIEKTPOIUTOB. CMelieHue
PaBHOBECHS TUCCOIMAINH CNA0BIX KUCIOT. MHIUKATOPBl U M3MEHEHHE MX OKPACKHM B pPa3HbIX cpenax. MloHHbIEe peakluu W yCIOBUS MX
nporekanus. ['uaponus kapOoHATOB, CylIb(HATOB U CHIIMKATOB LIEIOYHBIX METAJUIOB, HUTpata cBuHUA (I1) min nuHka, XjJopuaga aMMOHUS.
CepHOKUCIBIN U (pepMEHTATUBHBIN THIPOIU3 YTIEBOIOB.

JlabopaTopHble onbITHI. Paznoxenue nepokcuaa Boaoposa ¢ momoiisto okcuaa meau (II) u karanassl. 3HakoMcTBO ¢ Kosutekiuenn CMC,
COJIepIKalluX SH3UMBI. Peakiuu, uaymie ¢ 00pa3oBaHUEM OCaJiKa, ra3a WM BOJBI JUIsl OPTaHUYECKUX U HEOPTaHUYECKUX DIEKTPOIUTOB.
Pasznuunbie cinyyau runponusa coneid. MccnenoBanue cpepl pacTBOPOB C OMOIIBIO MHANKATOPHOU Oymaru.

IIpakTnueckast pa6ora Ne 1. CKopocTh XMMHUYECKHX peakuil. XMMHUYECKOE PaBHOBECHE.

IIpakTnyeckast padora Ne 2. Perienue sxciepMMeHTaNbHBIX 337124 10 Teme «[ uaponusy».



BeniecTBa n ux cBoiicTBa

Knaccudpukanuus HeopraHumuyecKHUX BeIlecTB. Bemecrsa npocteie U cinoxuble. biaaropoansie razsl. CpaBHUTENbHAS
XapaKTEpUCTUKA MPOCTHIX BEIIECTB: METANIOB U HEMETAJUIOB, OTHOCUTEIBHOCTh 3TOM Kiaccudukanuu. CloKHbIe BEIlecTBa: OMHApHBIE
COEMHEHUs1 (OKCHIbI, TaJOTEHHUIbI, CyIb(UIBl W T. 1.), THAPOKCUABI, coiu. [loHATHE O KOMIJIEKCHOM coeluHeHUH. OCHOBBI
KOOPAWHALIMOHHOM  TEOPUM  CTPOEHUS  KOMIUIEKCHBIX  coequHeHud  A. BepHepa.  [[oHOpHO-akLENTOPHOE  B3aUMOJICHCTBUE
KOMIUIEKcooOpa3oBaTeneld u auranoB. KoopimHanmoHHoe 4ncio KoMIUIeKcooOpa3oBarensi. BHyTpeHHss ¥ BHEIIHSAs cepa KOMILJIEKCOB.
Jucconnanys KOMIUIEKCHBIX cOoelnHEHUM. [IpuMeHeHne KOMIUIEKCHBIX COEAMHEHUM B XMMHUYECKOM aHAJIM3E€ U B IPOMBIIIJIEHHOCTH, UX
pOJIb B IPUPOJIE.

Knaccudukanus opranmdecKkux Be e cTB. Kiaccupukanusi opraHM4ecKiX BEIIECTB MO CTPOSHUIO YTIIEPOTHON 1enu
(aruKIIMYecKre W UUKJIMYECKWEe, HACBHIIMICHHBIE W HEHACBHIIICHHBIC, KapOOIMKINYECKHE M TeTEePOLMKINYECKUE, apOMaTHUYECKUE
YTIIE€BOJOPObI). YTIIEBOAOPOIbI (AJIKaHbl, aJIKEHBI, aJKUHbBI, IUKIIOAJIKAHbI, AIKaIUECHbI, aPEHbI, TAJIOT€HONPOU3BOAHBIE YIIIEBOJIOPOIOB).
OyHKIIMOHAJIBHBIEC TPYIIIHI (TUAPOKCUIIbHAS, KAPOOHUIIBbHAS, KapOOKCHIIbHASL, HUTPOTPYIITNA, aMUHOTPYIINA) U KJIacCU(UKAIIHS BEIIECTB 110
3TOMY Npu3HaKy. I'eTepod yHKIIMOHAIbHBIE COSUHEHUS. [ eTepOMKINYECKIe COeTUHECHHUS.

M e 1 a 1 1 bl. Ilonoxenue meramioB B [lepuonnueckoit cucteme /1. . MenneneeBa. OcoOOEHHOCTH CTPOEHUSI aTOMOB U KPHUCTAJUIOB.
[Honmumopduzm. Obme gusznyeckue cBoiicTBa MeTaioB. eppoMarHeTHKy, MapaMarHeTUKN U AUaMarHeTUKU. DIEKTPOXUMHUYECKUIN P
HanpspkeHn MetayioB. CTaHAapTHBINA BOJOPOJIHBIN 31ekTpol. CTaHIapTHBIE JIEKTPOJHbIe MOoTeHIManbl. O0Iue XuMHIecKue CBOMCTBa
METAJUIOB: B3aWMOJIEHCTBUE C HEMETaJulaMHu, BOJOW, OMHApHBIMM COCIUHEHMSIMH, KUCIOTaMM, COJSIMH. B3aummopelcTBHe HEKOTOPBIX
METaJJIOB C pacTBopaMu Iiejoyed. B3zanmopeiicTBMe aKTHMBHBIX METAJJIOB C OPraHMYECKMMM coelUHEeHUAMH. OCOOEHHOCTH peakuuit
METAJUIOB C a30THOM M KOHUEHTPUPOBAHHOM cepHOM kucioton. Koppo3usmerTanno B [louarue kopposun. Xumuyeckas u
AJIEKTPOXUMHUYECKAsE KOPPO3HsI U CHOCOOBI 3alIUTHl METAJUIOB OT KOppo3un. O O M u e cnoCOOB MNOTYUYEHUSIMETaaaos.
Metannel B mnpupoge. OCHOBHbIE CMOCOOBI MOJIYYEHUS METANIOB (MUPOMETAJUTYPTHsl, THAPOMETAIUIYPIUsl, 3JIEKTPOMETaIyprus).
DONEeKTPOaU3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBINM MpOLECC. OJEKTPOJIM3 PpaCIUIaBOB DJIEKTPOJUTOB. JIEKTPOJIU3 PACTBOPOB
UIEKTPOJIUTOB C MHEPTHBIMU U aKTUBHBIMU IEKTpoAaMH. Vcronb30BaHUE 3JIEKTPOIIN3a B IPOMBIIIIIEHHOCTH. M € TaN I BITTaBHBI X 1T
OATpPYINI.

[Ilenounbie MeTamIbl, 00IIAsl XapaKTEPUCTUKA HAa OCHOBEe mojokeHus: B Ilepmoanueckoit cucreme anemeHtoB [[. WM. MenaeneeBa u
ctpoenust atoMoB. [lonydenne, puznueckue 1 XUMUIECKUE CBOMCTBA, MPUMEHEHHUE MIEJIOYHBIX METAIOB U UX COCTUHCHUI.



bepunnmii, Marawii, meNTOYHO3EMENbHBIE METAUIBI, WX OOIIas XapaKTepUCTHKa Ha OCHOBe mojoxeHus B llepmoamueckoil cucreme
anemenToB J[. 1. MengeneeBa u ctpoenus atomoB. [lonyuenue, ¢puznyeckue u XUMHUYECKHE CBOMCTBA, IPUMEHEHUE I1E€T0YHO3EMEIbHBIX
METAJUIOB ¥ UX COEIMHEHUN.

AJIIOMHHHﬁ, CTPOCHHUC aTOMa, (i)I/I?)I/I‘IeCKI/Ie N XUMHWYCCKHUC CBOﬁCTBa, IMOJIYYCHHUC U ITPUMCHCHHC.

Metannsl noOGOYHB X NOATPY I I XapaKTepPUCTHKA METAIJIOB MOOOUYHBIX MOATPYII M0 UX HojoxeHuto B Ilepnonnyeckoit
cucreme anementoB Jl. . MenneneeBa u crpoeHnto aromMoB. Meab: Qu3ndyeckue U XMMUYECKHE CBOWCTBA, MOJYyYEHUE U NPHUMEHEHHE.
Baxnenmue coennHenus Meau. Pu3ndeckne U XUMUYECKUE CBOWMCTBA, ITOJYYEHNE U NPUMEHEHUE IIMHKA. XapaKTepUCTHKA BaKHEUIINX
COeMHEHUH (OKcHaa M TuApoKcuaa nuHKa). duznueckue U XMMUYECKHE CBOICTBa, MOJy4eHUE M MPUMEHEHHE Xpoma. XapaKTepuCTHKa
BakHeWmmx coenuHeHui (oxcupa u 30 rugpokcupa xpoma (III), nuxpoMaToB M XpoMmMaToOB IIENOYHBIX MeTayioB). OcoOGeHHOCTH
BOCCTAHOBJICHUs JTUXPOMAaTOB B 3aBUCUMOCTH OT Cpelbl pacTBOPoB. PU3NUECKHME U XMMUYECKHE CBOMCTBA, NOJYYECHUE U IPUMEHEHHE
Mapratia. XapakTepuCcTHKa BaKHEHIINX COEJUHEHUN: OKCUIOB, TUAPOKCUAOB, cojeil. OcOOEHHOCTH BOCCTAHOBIIEHUS NIEPMAHTAaHATOB B
3aBHCHUMOCTH OT CPE/bI PACTBOPOB.

He meTanna s [lonoxenne HemeramwioB B Ilepuoamueckoit cucreme J[. M. MenneneeBa. OCOOCHHOCTH CTPOSHHS aTOMOB W
KpucTtaiioB. Amiotponusi. braroponnbie razpl. OKUCIUTENbHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBAa HeMeTayuioB. OOImas XxapakTepuCcTHKa
BOJIOPOJHBIX COeAMHEHUN HeMeTaIIoB. O01Ias XapakTepUCTHKA OKCUIOB M TUIPOKCUIOB HEMETAJIIOB.

["anorensl. CTpoeHHEe aTOMOB TaJOT€HOB, UX CPaBHHUTENbHAs XapakTepucTuka. CBOWCTBA MPOCTHIX BELIECTB, 0OPa30BaHHBIX rajJOreHaMHu.
OKHCIUTENBHBIE CBOWMCTBA TAJIOT€HOB. ['allOr€HOBOJOPOMBI, UX CBONCTBA, CPABHUTEIbHAS XapaKTEPUCTHUKA. XJIOp U €ro COEAVHEHMS,
HaXO0XJECHHUE B NIPUPOJE, NOJYUEHHUE, CBOMCTBA, IPUMEHEHUE. XIIOPOBOIOPO U COJIIHAs KHUCIoTa. Xiaopuasl. KuciaopoaHele coeiMHEHUS
xJiopa. XanabKoreHbl. HaxokIeHue KHUCIOpoJa M Cephbl B MPHUPOJIE, MOJYUYCHHE WX B MPOMBIINUICHHOCTH W jabopatopun. CBoiicTBa
KHUCIIOPO/Ia U CEphl: aJNIOTPONHs U (U3MUECKHE CBOMCTBA aJFIOTPONMHBIX MOJIU(DUKAINI; OKUCIUTEIbHBIE CBOWCTBA KUCIOPOJA U CEphl B
peakuusax ¢ MPOCThIMH BEIIECTBAMU. BoccTaHOBUTENBHBIE CBOMCTBA cepbl. OKUCIEHNE KUCIOPOJAOM CIOXKHBIX BemiecTB. OKHCIUTENbHBIE
cBoMcTBa 030Ha. lIpumenenne kucnopona m o3oHa. [Ipumenenue cepsl. CepoBOAOPOA, HAX0XKACHUE B MPUPOAE, MOITYUYEHHUE, CTPOCHHE
MOJIEKYJIbl M CBOMCTBa: (u3nueckue u xumuueckue. CepoBogopoHas kucinora u cynbuasl. Oxeup cepsl (IV), ero cBoiictBa. CepHucras
kucinota u ee coiau. CepHas KHCIIOTa: NPOMBIIIJICHHOE IMPOU3BOJICTBO, (PU3MYECKHE M XHUMHUYECKHE CBOWCTBA (OKHUCIUTEIbHBIE U
oomennsie). [Ipumenenue ceproit kucioTsl. Comu cepHON KHUCITOTHI.

A3zot1. Haxoxnenue B npupoje, nonydenue. CtpoeHue moiekynbl. OKUCIUTENbHbIE 1 BOCCTAHOBUTEIbHBIE CBOMCTBA a30Ta. [IpumeHeHue
a3oTa. AMMMAK: TIOJyY€HHE, CTPOCHHE MOJEKYJbl, CBOWCTBA (OCHOBHBIE, pEaKIMHU KOMILJIEKCOOOpa30BaHUs, BOCCTAHOBUTEIbHBIC,



OKHCJIMTCIIbHBIC, pCAKINH C OPTaHUYCCKUMHA BCHICCTBAMUA U C YTJICKUCIIBIM FaSOM). Coim aMMOHMS B BX MMPUMCHCHHC. OKCI/II[BI a30Ta, ux
CTPOCHHUC U cBoMcTBa. A30THAs KHCIIOTA: IIOJIYYCHHUC, CTPOCHHUC MOJICKYJIbBI H CBOMCTBA. HI/ITpaTBI, HX TCPMHUYCCKOC PA3JI0KCHHUC.
Pacnio3naBanue HUTPATOB U UX IIPUMCHCHHUC.

®ochop. Haxoxnenne B mpupojne, moiydeHue. Asutorpornus U (usmdeckue cBoiicTBa moaudukanmii. OKuciuTenbHbIe cBoicTBa 31
(peakuuu ¢ MeTajlylaMi) U BOCCTAaHOBUTEIbHBIE CBOMCTBA (ocdopa (peakiuu ¢ raJoreHaMmu, KUCIOPOI0M, KOHIIEHTPUPOBAHHOM CepHOM U
azotHol kucnotamu). Oxcun pocdopa (V). @ochopHbie KUCIOTHI U KX COJIH.

VYrnepoa. Haxoxzaenue B npupoje. Amiorponus U pusudeckue cBoiictBa Moaudukanuii (moBropeHue). XMMHUYECKHE CBOICTBA yriepoaa:
BOCCTAHOBHTEJbHBIE (B3aMMOJIEHCTBUE C TajOreHaMH, KHUCIOPOIOM, Cepoil, a3oroM, BoaoH, okcuaoMm menu (II), KkoHLEHTpHUpOBaHHOM
CEpHOM M a30THOM KHCIIOTaMU) U OKUCIIUTENIbHbIE (B3aUMOJIEMCTBHE ¢ METallJIaMH, BOJJOPOJIOM, KpeMHHUeM, 0opom). [lonyuenue, cBolicTBa
Y IPUMEHEHHE OKCHUJIOB YIJIEpOAa. YTOJIbHAS KUCIOTA U €€ COJIH.

Kpemuuii. HaxoxxneHue KpemMHHs B MPHUPOAE U €ro MOoJydeHHe. AJUIOTPONUS M CBOMCTBA aJUIOTPONHBIX MOAM(PHUKAIMUA KpPEMHUS.
BoccranoBuTenbHbIE (peakMM C rajoreHamH, KUCIOPOJOM, PacCTBOPAMHU IIENOYE) U OKUCIUTENIbHbIE CBOMCTBA KpeMHUS (peaklHH C
metaiutamu). [Ipumenenne kpemaus. OKcua KpeMHUs, KpeMHUEBast KUCJIOTa U ee coyid. CHiIMKaTHask IPOMBIIIEHHOCTb.

KucnorsmopranumueckueunHneoprasnudueckue. Cocras, knaccupukanus 1 HOMEHKIATYpa HEOPraHUUECKUX U
OpraHuyeckux Kuciot. [lonydyeHnne BaxHEUIINX OPraHUYECKUX U HEOPraHUYECKUX KUCIOT. XMMHUECKHE CBOMCTBA (PEaKUu C METAJIIaMH,
C OKCHJAMH METAJJIOB, C OCHOBAHMSIMH, C COJIAIMH, cO crnupTamu). OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA KUCIOT. OCOOEHHOCTH
CBOWMCTB CEpHOM M a30THOM KHUCJIOT, MypaBbMHON U IaBesieBOM KUCIOT. OCHOBaHUSI OpraHuyeckue U Heopranudec k u €. Cocras,
KJaccu(ukanys, HOMEHKJIaTypa HEOPraHUYECKUX M OPraHU4YeCKUX OCHOBaHUI. OCHOBHBIE CIIOCOOBI MOJTYYEHHS THAPOKCHIOB METAIIOB
(mmemovet — peakIusMU METANIOB U MX OKCHIOB C BOJIOM, HEPACTBOPUMBIX OCHOBaHMM — peakiueit oomeHna). [lonyuenue ammuaka u
aMUHOB. XMMHUYECKHE CBOMCTBA OCHOBAHUM: Hienouel (peakiuu ¢ KUCI0TaMU, KUCIOTHBIMUA OKCUAAMH, PaCTBOpAMHU COJIEH, C MPOCTHIMHU
BEIIECTBAMHU, C TaJOUIONPOU3BOAHBIMH YIJIEBOJOPOJOB, (EHOJIOM, >KUPAMU); HEPACTBOPHMBIX OCHOBAHHMH (peakUuu ¢ KUCIOTaMH,
peakuuu paszioxkeHusi). AMpoTepHble OopraHMYecKkre M Heopranuudeckue coefuHeHus. CrocoObl mojyuyeHus amMQOTEepHBIX COEIUHEHUN
(aM@oTepHBIX OCHOBAHHMI 1 aMUHOKHCIIOT), UX XUMHUYECKHE cBOMCcTBa. OTHOCUTENBHOCTD JIEICHUSI COEJUHEHUIN Ha KUCIOTHl U OCHOBAHMUS.
I'eneTndeckas CBA3b MEXKy KJIaCCaMU OPfTaH UMY € CKU XM HEOPraHMUUYECKU X CO € J U H € H U U. [lonaTusa «reaetuueckas cBs3b»
U «reHeTHYeCKUi psi». OCHOBHBIE IPU3HAKU T€HETHUUYECKOIO psja. ['eHeTndeckue psabl MeTaIoB 32 (Ha IpUMepe KalblMs U JKelle3a) U
HEMETaJJIOB (Ha MpUMeEpE Cepbl U KPEMHHUA) M MEPEXOJAHOr0 JIeMeHTa (Ha mpuMepe adtoMuHug). ['eHeTHueckue psiabl U TeHeTUYecKas
CBsI3b B OpraHmyeckoil xumuu. EnuHcTBO Mupa BemiecTB. PacueTHble 3amaun. BeiunciaeHue Maccel WM 00beMa MPOAYKTOB PEaKIMH 1O
M3BECTHOM Macce WM 00beMy MCXOIHOI'O BEUIECTBA, COACPIKAIIEr0 MpUMECH. BrlunciaeHne Macchl MICXOAHOIO BEILECTBA, €CJIU U3BECTEH



MPAKTUYECKUN BBIXOJ U MACCOBasi €ro J0Ji1 OT TEOPETHUYECKH BO3MOXHOTO. BBIUMCIIEHHS 10 XUMHYECKUM YpPaBHEHUSM PEaKLUM, eciau
OJIHO U3 Pearupyrolux BeUIeCTB JaHO B M30bITKe. Omnpesenenne MoJeKyIspHOl (OpMysbl BellecTBa MO MAaCCOBBIM JOJSM 3JIEMEHTOB.
OmnpeneneHre MOJEKYISIPHON (OpMysbl ra3000pa3HOTO BEIIECTBA IO M3BECTHONM OTHOCUTENBHOW IJIOTHOCTH W MACCOBBIM JIOJISIM
anemMeHTOB. HaxoxieHre MonekyasipHOi (popMyibl BeliecTBa o macce (00beMy) mpoayKToB cropanusi. KoMOMHMpoBaHHbIE 32124 H.

Jemoncrpaunu. Komnekuusa «Knaccudukanus HeopraHndeckux BemecTBy». [lonyueHre KOMIIEKCHBIX OPraHMYECKUX U HEOPraHMYECKUX
coenuHeHuil. JlemoHcTpauus cyxux kpuctawtoruaparoB. Komnekuus «Knaccudukamuss opraHuyeckux BeHIecTB». Mojenu
KPUCTAINTMYECKUX PEIIeTOK MeTauioB. Kosulekius MeTamioB ¢ pa3HbIMU (PU3MYECKUMHU CBOMCTBaMU. B3anMopeiicTBHe MeETalJIOB C
HeMeTallaMu (LIMHKa C CEepOM, aIFOMUHHUSI C MOJIOM), C PACTBOpaMHU KHUCJIOT M mienoueid. ['opeHne MeramioB (LMHKA, *kejle3a, MarHus B
Kuciopoe). B3aumoselicTBue a30THOM U KOHLIEHTPUPOBAHHOM CEpHOI KUCIOT ¢ Meabto. Koppo3us MeTamioB B pa3iMUYHbIX YCIOBUSAX U
MeTonbl 3ammTel oT Hee. Komekmusi pyn. BoccranoBnenue memu u3 okcupa meau (II) yrmem u Bomopomom. ANIOMHUHOTEPMUS.
BzaumopneiictBus cynbdara menu (I1) ¢ sxenezom. CocraBieHHe TaJTbBaHUYECKUX AJIEMEHTOB. DJICKTposn3 pacTBopa cyibdara meau (l1).
OOpa3upl LIEIOYHBIX METAJIOB. Peakuus OKpalmIMBaHUs IJIAMEHHU COJISIMU IIEIOYHBIX METauioB. B3aummojnelcTBre TUTHS U HATpUS C
BOJOW M 3TWJIOBBIM cnupToM. B3aumopeiictBue HaTpus ¢ cepoil. OOpasubl MetamioB IIA rpymnmel. B3aumoneicTBrue kanblus ¢ BOJOM.
['openrie MarHusi B BOJI€ M TBEPJAOM yrieKucioMm ra3e. KadecTBeHHbIE peaklMd Ha KAaTHOHBI MarHus, Kaibiusi, Oapus. Peaxiuum
OKpalllMBaHUA MJIaMeHU coisiMu MetamuioB IIA rpynnel. Micnons3zoBanue ruapokcuaa Meau (II) B kaueCTBEHHBIX peaklUsIX OpraHuYecKux
coenunenuit. [lepexoa xpomara B auxpomatr u ooparHo. [lonydenue u nccnenoBanue cBorcTB ruapokcuaa xpoma (II). OxucnurensHbIe
cBoMcTBa Juxpomara kKanus. OKHUCIUTEIbHBIE CBOMCTBAa IEpPMaHraHarta Kallds B pEaKUUsAX C OPraHMYECKUMH U HEOPraHMYECKUMHU
coeMHEHUsIMUA. MoJIeNTn KPUCTAINTMYECKUX PEIIETOK Moja, aaMmasa, rpadura. B3peiB cMecu Bogopojia ¢ KHCIOPOIOM (TpeMydero rasa).
I'openue 33 cepsl, pocdopa u yrist B kuciopojae. OdeciieunBanmue OpoMHOM (MOIHOM) BOABI ATHICHOM. ['ajoreHsl (MpOCThIE BEIIECTBA).
OkucnuTenbHbIE CBOMCTBA XJIOpHOU BOJbI. [lomydyeHue consiHOM KHUCIOTHI U €€ cBoicTBa. [lonyuenune kucimoponaa. IlomydeHue okcuioB
TOPEHUEM MPOCTBIX M CIOKHBIX BELIECTB. B3anmoneicTBue cepbl C MeTaulaMHM (aJlOMUHUEM, IMHKOM, jkene3om). Ilomydenue
CEpOBOIOPOJIa U CEPOBOJIOPOAHON KHCIOTHI, J0Ka3aTeNIbCTBO HaIMuus cylb(ua-uoHa B pactsope. CBoiicTBa cepHOM KHCIOTHL. Cxema
MPOMBIIIJIEHHON YCTaHOBKM (PAKIMOHHOW IeperoHku Bo3ayxa. IlomydeHue u pasnokeHue xjopuaa ammonwus. llomyueHue okcuaa
azora (IV) peakuueil B3auMoaelCTBUS MEAW C KOHLEHTPUPOBAHHOM a30THOUM kucioTod. B3aumoneiictBue okcuaa azora (IV) ¢ Bomoii.
PaznoxeHne HUTpata HaTpusi, ropeHre yepHoro nopoxa. I'openue docdopa, pactBopenue okcuaa Gocgopa (V) B Bozie U HcciaeioBaHUE
MOJIYYEHHOT'O pacTBOpa MHAMKAaTOpoM. Kosiekius npupoaHbiX coequHeHui yriaepoaa. Kpucrannuyeckue pemieTku aamasa U rpadura.
Ancopbuus okcuaa azora (IV) aktuBupoBanHbiM yriieMm. Ilepexosn kapOonaTa B rufpokapOoHaT u oOpatHo. Komnekuuu mpupogHbIxX
CUJIMKATOB U NPOAYKLUU CUIMKATHOW INPOMBIIUICHHOCTH. B3anMOIelncTBUE KOHLUEHTPUPOBAHHBIX a30THOM M CEPHOM KHCIIOT, a TaK¥Ke
pa30aBiIeHHONW a30THOM KHMCIOTHI C MeIbl0. Peakuusi «cepeOpstHOro 3epkayia» JJIsi MypaBbUHOM KHCIIOTHL. B3aumopneiicTBue amMMuaka u
METWJIAMHHA C XJIOPOBOJAOPOJIOM M BoAOM. B3ammonelicTBue pacTBopa TrMApOKCcHIA HAaTpUs ¢ aM(OTEpPHBIM THAPOKCHUIOM IIMHKA WU



amomunusi. Ocymectsienue npespaienuii: 1) Ca — CaO — Ca(OH)2 — P — P205 — H3PO4 — 2) Cu — CuO — CuS0O4 — Cu(OH)2
— CuO — Cu 3) C2H50H C2H4 — CH3COH — CH3COOH CH20H CH20H

JlabopaTopHble onbIThbl. O3HAKOMJIEHHE C OOpa3llaMH MpeACTaBUTENCH pa3HbIX KJIACCOB HEOPraHMYECKHX BellecTB. B3aummoneincTBue
MHOTOQTOMHBIX CIHUPTOB M TIIIOKO3bI C (PeNTMHroBOW KHUAKOCThIO. KauecTBeHHBIE peakiuu Ha woHbl Fe2+ u Fe3+. O3nakomieHue c
oOpasiamMu MpeaCcTaBUTENIed pa3HBIX KJIACCOB OPraHMYECKUX BeIIEeCTB. B3auMojeiCcTBHE METaUIOB C pacTBOpaMU KHUCJIOT M COJICH.
O3nakomieHue ¢ KoJuieKuuen pya. O3HaKOMIIEHHE ¢ KOJUIEKIIMEH XUMUUECKUX MCTOYHUKOB TOKa (0aTapeiku, CBUHIIOBbIE aKKyMYJISTOPBI
U T. A.). B3aumopeiictBue amromMunaus ¢ pactBopamu kuciaot u Ca3(PO4)2 | | 34 menoueii. [Tomyyenre u u3ydeHue CBOMCTB THAPOKCHIA
amoMunusi. KadecTBeHHbIE peakiMu Ha KaTHOHbl Menu. Pasnoxenue runpokxcuna meau (I1). Ilomydenwe u uccienoBaHue CBOWCTB
ruApokcuaa IuHKa. KadecTBeHHbIE peakiuu Ha TalOreHUA-UOHbl. O3HAKOMIIEHHE C KOJUJIEKIMEH MPUPOIHBIX COEAUHEHUU CEpBHI.
KauecTBenHble peakiyu Ha cynbdu-, cyabdut- u cynbdar-annonsl. KauecTBeHHast peakius Ha MOH aMMOHHUs. Pacrio3HaBaHue HUTPATOB.
KauectBennass peaknus Ha Qocdar-anuon. IlodydeHue yrieKuciaoro raza B3aUMOJICWCTBHEM MpaMopa C COJISTHOM KHCIOTOW U
uccieoBanue ero cBoicTB. KadecTBeHHas peakius Ha kapOoHaT-aHUOH. [loydeHrne KpeMHUEBOM KUCIOTHI B3aUMOJICHCTBUEM pacTBOpa
CUJIMKATa HaTpUs C CUJIBHOM KHCIIOTOM. PacTBOpeHNE KpEMHHUEBOM KUCIIOTHI B ILIETIOYH.

IIpakTHyeckas padora Ne 3. [TosryyeHnue ra3oB v U3y4eHNE UX CBOMCTB.

IIpakTHyeckasi padora Ne 4. PemeHne SKCIEPUMEHTAIBHBIX 3a4a4 I10 OPTaHNYECKOW XUMHUH.

IIpakTHyeckasi padora Ne 5. Pemenue sKkCiepUMEHTAIBHBIX 33144 10 HEOPTaHNYECKOW XUMHUH.

IIpakTHyeckas padora Ne 6. CpaBHEHUE CBOMCTB HEOPIraHUYECKUX U OPTaHUYECKUX COCIUHEHUN.

IpakTuyeckas padora Ne 7. ['eHeTHUECKas CBSI3b MEXY KJIaCCAMH HEOPTaHUYECKUX U OPTaHUYECKUX BEIICCTB. XHUMHUSI U OOIIECTBO
XUMUSL UTOPOU3BOICTBO.

XuMUYecKass NPOMBIIUIEHHOCTh. XUMHYEcKass TexXHoJorus. CpIppe I XUMHUYECKOM NPOMBIIUICHHOCTH. Boaa B XuMHUYeCKOU
MPOMBIIUIEHHOCTH. DHEPrus JJIsi XUMHYECKOT0 MPOU3BOACTBA. HayuHble MPUHIUITBI XUMHUYECKOTO MPOU3BOJICTBA. 3alllUTa OKPYkKaAIOIIEH
cpellbl U OXpaHa TpyJda NpPU XHUMHUYECKOM IPoM3BOJACTBE. [IpOM3BOACTBO aMMuaka M METaHOJAa B CPAaBHEHUU. DBHOTEXHOIOTHS.
Hanorexnonorus.

XUMUS M CEeNbCKOEXO03sMcTB 0. OCHOBHBIC HAITPABJICHHS] XUMHU3AINH CEITLCKOTO XO35UCTBA. Y IOOPEHUS U UX KIaCCH(PUKAIIUI.
Xumudeckas Menuoparus mouB. [lecTuiiuasl 1 ux kinaccudukaius. XuMu3alus >KUBOTHOBOJICTBA.



XuMuUS U IpOoOITEeMBIOXPAaHB OKpPYXawieu ¢peabl. OCHOBHbIE (aKTOPBl XUMHUUECKOTO 3arpSI3HEHHS OKPYKaAIOLIeH
cpenbl. Oxpana atMocepbl, BOJAHBIX PECYPCOB, 3eMEIBHBIX PECYPCOB OT XUMUYECKOTO 3arps3HEHUSI.

XUMUS U IOBCEJHEBHAasA )KU3Hb 4eaoBe K a. Jlekapcta. Moromye 1 YUCTSIINE CPEACTBA. XUMUYECKHUE CPEJICTBA TUTHEHBI
U KOCMETHKHU. MexXTlyHapoHasi CHMBOJIMKA MO YXOIy 33 TEKCTUJIbHBIMU M3JAEIUsIMH. MapKupoBKa Ha YyIaKOBKaX MUILEBHIX MPOIYKTOB U
MH(pOpMaLHsL, KOTOPYIO OHA CUMBOJIU3HPYET.

JlabopaTopHbie onbIThl. O3HaKOMIIEHHE C 00pa3llaMH CPEJCTB ObBITOBOM XMMHUU U JIEKAPCTBEHHBIX NPENApaTOB, U3YUEHUE MHCTPYKLUUN K
HUM IO MPAaBUIBHOMY U 0€30macCHOMY IpUMEHEHMIO. V3ydueHne MeXayHapoJIHOM CUMBOJIMKH MO YXOAY 338 TEKCTHJIbHBIMHU U3ICIUIMH U
MapKHpPOBKU Ha YMAKOBKaxX IMUIIEBBIX NPOAYKTOB. JleMoHCcTpanuu. BugeodparMeHTsl Mo npou3BoACTBY aMMHaka U MeTaHosa. Craiel u
Apyrue BHUIEOMaTepuaibl, WUIOCTpUpyomue Ouo- M HaHoTexHojoruu. Komnekmus «MuHepanbHble yaoOpeHus». Komtekuus
necTUUAOB. BuneopparMeHThl MO XMMHYECKOM MENMOpalMyd IMOYB M XUMHU3ALMM KUBOTHOBOJCTBA. BumaeopparMeHThl M craiiabl
HKOJIOTUYECKON TeMaTHKH. JlomalHss, aBTOMOOUIIbHAST allTeYKU U anTedyka XUMUYecKoro kabunera. KoJUIeKIMs MOIOIUX M YUCTSIIUX
CPEICTB.



KAJIEHAAPHO-TEMATUYECKOE ITIJTAHUPOBAHUE

10 knacc
Jlata \ Ne ypoxka \ Tema ypoka
Brenenue (3 u)
1 IIpenmer oprann4eckoi XuMuu. MecTo M poJib OpraHu4eCKOM XMMUU B CUCTEME HAYK O IPUPOJIE
2 Teopus crpoenus opraundeckux coennHeHnit A. M. bytieposa
3 CrpoeHue aToma yriepoja
TEMA 1. CTPOEHUE U KJIACCU®UKAIII OPTAHMYECKHUX COEJJMHEHUM (5)
4 Knaccudukanus opraHMuecKux coeIMHeHUH
5 OcHOBBI HOMEHKJIaTypbl OpraHN4eCKNX COCUHEHAN
6 W30oMepus B opraHMuecKoi XUMUU U €€ BUJIbI
/ O060011eHe U CUCTeMaTU3alus 3HaHUH 110 CTPOCHUIO U KJIacCU(UKALMU OPTaHUYECKUX COeTUHEHU.
8 Kontponphas pabora Nel
TEMA 2. PEAKIIUM OPT AHUWYECKNX COEJIMHEHUM (5 u.)
9 TUnbl XUMHUYECKUX PEAKIIMN B OPTraHUYECKOW XUMUM. Peakiiun npucoeIMHEeHUs U 3aMeICHUS
10 Peakuuu oTiienyieHrst 1 130Mepu3auu
11 PeaknMoOHHBIE YacTHULIBI B OPraHUYECKOM XUMHUU. B3auMHOE BIMSHME aTOMOB B MOJIEKYJaX OPraHUYECKHUX
COCIMHEHUHN
12 O600611eH1e U cuCTEMaTU3alMs 3HAHUHM O TUIIAX XUMUYECKUX PeaKlMi U BUJIaX pearupyrolux YacTHI]
13 KonTponbsHas pabora No2
TEMA 3. YIJIEBOAOPOBI ( 20 u)
14-15 Anxanbl. CTpoeHHe, HOMEHKJIATypa, oJyuyeHue U Gu3nieckue CBOMCTBa
16-17 XHUMHUYECKHE CBOWCTBA aIKaHOB. [IpuMeHenue.
18-19 AJIKEHBI: CTpOCHHE, U30MEpHsi, HOMEHKJIATYpa, (hU3MUecKre CBOWCTBA, MOJIYYCHHE.
20-21 XUMUYECKUE CBOMCTBA aIKEHOB. [[puMenenue.
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O0001IEHNE ¥ CUCTEMATU3ALNS 3HAHUHN 110 TEMaM «AJIKaHBD» U «AJIKEHBI.

23 Anxunsl. CTpoeHne, usoMmepusi, HoMeHkiarypa. @usnyeckue cBoiictpa. [lonydenue

24 XUMHUYECKHE CBOMCTBA aJIKUHOB

25 Anxanuensl. CTpoeHne Monekyil. M3omepust 1 HOMEHKIIaTypa

26 XUMHUYECKUe CBOMCTBA ayikaaueHoB. Kayuyku. Pe3nna

27 Huxnoankansl. CTpoeHue, U30MepHsi, HOMEHKJIATypa, CBOMCTBA

28 Apomatuyeckue yrieBoAopo sl (apeHsl). CTpoeHne Monekyibl 6enzona. dusnyeckue cBOCTBA M COCOObBI
MIOJTyYEHUS APCHOB.

29 XHUMHYECKHE CBOMCTBA OEH30JIa.

30 ['eneTnueckas CBsI3b MEXIY KJaccamMH YTrJIeBOJIOPOJIOB

31 [IpupoaHble HCTOYHUKH yTIeBOA0po10B. HeTh, mpupoaHblii ra3, KaMEHHBIN yroJib

32 O0606menue 3HaHuM 1Mo Teme. [1oAroToBKa K KOHTPOJIBbHON paboTe

33 KonTponsnas padora Ne 2 o reme «YTI1€BOAOPOIBI»

TEMA 4. KUCJIOPOJICOAEPXXAIIME COEMHEHUS (14 u)
34 Cruptsl. CocTaB, kj1accupuKanus U U30Mepusi CIUPTOB
35-36 XUMHUYECKHE CBOMCTBA MPEEIBHBIX OJHOATOMHBIX 1 MHOTOATOMHBIX CITPTOB

37 ®enonbl. Denon. Ctpoenue, Puzndeckue U XuMuueckue cBorcTra enona. [lpumenenue dpenomna

38 Anpaerupl: Ki1accuuKanus, u3oMepusi, HoMeHknaTypa. CTpoeHue MoOJIeKyn W (pu3mdeckue CBONCTBa
QJIBJICTHUIOB

39 XUMHYECKUE CBOMCTBA albJern10B. KaueCcTBEHHbIC PEAKIIMY Ha aJlibJICTU bl

40 Cucremaruzanus u 06001IeHNE 3HAHMI O CTUpTax, PeHoaax u
KapOoHMIBHBIX COSAMHEHUIX

41 KoutponpsHas padora Ne 3 mo teme «CrnupThl U (QEeHONBI, KapOOHUIICOJEPKALIUE COCAUHEHUSN», Y4eT U
KOHTPOJIb
3HAHUM y4dalluxcs [0 TEME

42 KapOoHOBbIE KHCIIOTHI, UX CTPOEHUE, KIIacCH(pUKAIMs, HOMeHKIaTypa. Ouznueckue
CBOWCTBA MPEJIEIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIOT

43 XUMUYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT

44 CrnoxHble 2QHpBL: TOTyYEHHE,




CTpOEHHUE, HOMEHKJIATypa, GU3NIECKHE U XMMHYECKHE CBOMCTBA

45 XKuper. CoctaB u cTpoeHe MoJIeKya. Du3ndecKkue U XMMHIECKHUEe CBOMCTBA skUpoB. Mbima u CMC
46 OO6o01IeHne U CUCTEMATH3AIIHS
3HaHui 110 TeMe «KapOoHoBble KUCIOTHL. CrioxxHbIe 3Qupbl. JKupb»
47 KonTponsnas padora Ne 4 Ha Temy «KapOoHOBBIE KUCIOTHI U UX IPOU3BOIHBIC)
TEMA 5. VI'JIEBOJBI ( 5 4)
48 YTIIeBO/IbI, MX COCTaB M KIacCUDUKAIUS
Momnocaxapubl. ['ekco3sl. ['moko3a u ppykTo3a
49 Hucaxapuapl. Baxxneimme
peJICTaBUTEIH
50 [Tonucaxapupl.
Kpaxma.
Llennronoza
51 CucreMaTuzanys 1 0000IeHNE 3HAHUI 10 TEME « Y TIIEBOIBI
TEMA 6. ASOTCOAEPXKAIIIME COEAMHEHUWS (6 1)
52 AMUHBI: cTpoeHHe, Kilaccuukaims, HOMEHKIIATypa, oJlydeHne. XUMUYeCKue CBOMCTBA
aMUHOB
53 AmuHOKHMCHOTBL. COCTaB M CTpOeHUE MOJeKysl. CBOWCTBa aMUHOKHUCIOT, UX HOMeEHKnaTypa. llomyuenune
AMUHOKHCJIOT
54 benku xak nmpupoanbie 6uononuMepsl. buonorudeckue GyHkimu 6eIKoB. 3HaUCHUE
0eJIKOB
95 HyknenHoBbIe KUCITIOTHI
56 O06o001eHrne 1 cUCTeMaTU3AIMs 3HAHUH 110 YTJIEBOJIaM M a30TCOJIEPKAIUM COCIMHEHUSIM
57 KonTposnbsHas padora Ne 5 no teme «YTiieBOIbl M @30TCOJIEPKAIIUE COSTUHEHUSD)
TEMA 7. BUOJIOTMYECKU AKTUBHBIE COEJIMHEHU S (4 1)
58 Buramunabt
59 DepMeHThI
60 I"opmoHBI
61 JlexapcTBa

XUMUYECKUU [TIPAKTUKYM




62 I1P Ne 1 «KayecTBEHHBIN aHAJIN3 OPraHUYECKUX COETUHEHUN.
63 ITP No 2 «CriupThl 1 PEHOIIBDY.

64 ITP Ne3 «Anpaerunbl U KeToHbI. KapOOHOBBIE KHCIOTHI.

65 ITP Ne 4 «YTieBoas».

66 ITP Ne 5 « AMUHBI, aMHHOKHUCJIOTEI, OCIIKH).

67 ITP Ne 6 « Mnentudukaius opraHuueCcKuX COCeTNHCHHIN

68 Wrorosas koHTposibHAs paboTa

TEMATHUYECKOE IIJTAHMPOBAHUE.

OBIIIAS XUMUS. BA30BBIM YPOBEHG. 11 KJIACC

Tema ypoka

OcHOBHOE coziepKaHue ypoka

OCHOBHBIE BHJIBI JICATCIBHOCTH
0o0ydJaromuxcs
(Ha ypoBHE y4EeOHBIX JICHCTBUIA)

TEMA 1. CTPOEHUE ATOMA (10

)

Ctpoenue aToMa

ATtom — CJIO>KHAs YacTuIia.
JlokazaTenbCTBa CII0OKHOCTU CTPOSHUS

aTOMa: KaTOJHbIC U PEHTTCHOBCKHUE JTYYH,
dboTodrddexr, PaIuOaKTUBHOCTD.
OTKpbITHE  DJEKTPOHA, TMPOTOHA W
HelTpoHa. Monenn CTpoeHus aroma

ApryMeHTupoBaTh ITIOHUMAaHHE CJI0’KHOT'O
CTPOEHHsI aTOMa U COCTOSITEIBHOCTH Pa3jIN4HBIX
MOJEJIEN, OTPaKAKOLIUX 3TO CTPOCHHUE.

XapakTepu3oBaTh KOPIYCKYJISIPHOBOJIHOBOM
Iyanu3M 4YacTHI[ MHUKpo- Mupa. Habmonmate u
ONMCBIBATh XMMUYECKUM SKCIEPUMEHT C TOMOIIBIO




(TomcoHna, Pezepdopna, bopa).
Maxpomup u MUKPOMHUD.
KBaHTOBOMEXaHHUYECKUE TIPEACTABICHHUS
O CTPOCHHUHU aTOMa.

POOHOTO A3bIKA U A3bIKA XUMUH

JleMOHCTpaLIMU. dotordpdexr.
Karogubie nyun (2JIEKTPOHHOJIYYEBbHIE
TpyOKH)

2 Crpoenue aToMHOTO sapa. | HykIoHbI: MPOTOHBI U HEUTPOHBI. XapakTepu30BaTh CTPOEHHUE AaTOMHOIO siapa |
N3otonel. Snepusie Hyxnuner. 306apsl v U30TOMBI HYKJOHBL. [laBaThb COBpPEMEHHOE ONpeNEICHUE
peakiu MOHSTUSA «XUMUYECKUM 35IeMeHT». Pa3nuuats

HYKJTUIbI, ©300apbl M H30TOTIBI

3 COCTOSIHI/IG KBaHTOBO -MeXaHnuecKue IIpEaACTaBICHUS XapaKTepI/ISOBaTB COCTOSHHC JJICKTPOHA B aTOMC.
ANEKTPOHA B 0 NIPUPOJIE MIEKTPOHA. O060011aTh MOHATUS KOPOUTAIIBY U «IJIEKTPOHHOE
arome. Keanro- IousaTHe 06 >IEKTPOHHON opbuTamu u | 00IAKO»

BbIC YNCJIa AJIEKTPOHHOM oOJiake. KBaHTOBBIE umca:
riiaBHoe,  opburampHOoe  (TI0GOYHOE),
MarHuTHOE ¥ CITUHOBOE.
JleMoHcTpauuu. Mopenu 3IEKTPOHHBIX
o0akoB (opburaneil) pa3nuaHon HopMbI

4-5 CrpoeHue aiiek- [IpaBuna 3amoiHEHUsT DHEPreTUUYECKHUX | XapaKTepu3oBaTh CTPOCHHE AIEKTPOHHBIX
TPOHHBIX 000- YpOBHEH u opOuTaneil dSIeKTpoHAMHU. | 000JOUEK aTOMOB M OTpakaTh WX Ha MHChbME C
JIOUYEK aTOMOB. [IpyHUMIT MHUHUMYyMa DSHEPruM, 3ampeT | HOMOIIbIO 3IEKTPOHHBIX U
DJIEKTPOHHBIE [Taynu, npaBuno  XyHJaa, MPaBUIIO SIIEKTPOHHO - TpapuUECKUX (POPMYIT
151 KneukoBckoro. DJIEKTPOHHBIE
5JEKTPOHHO-rpadudeckue | KOHQUIypauuu  arOMOB M HOHOB.

(bOpMy_]]])I (KOH(I)I/II‘ypaHI/II/I Ocobennoctu J3JICKTPOHHOI'0O CTPOCHU:A
aTOMOB Xpoma, MeJii, cepedpa u Jp.

6 Banentneie Bo3MokHOCTH | BaneHTHbie  27ekTpoHbl.  BaneHTHble | XapakTepu3oBaTh  BAJICHTHBIE  BO3MOXXHOCTH
aTOMOB XUMUYECKUX | BOBMOKHOCTH ~ aTOMOB  XMUMHYECKHUX | aTOMOB XMMHUYECKHUX 3JIEMEHTOB, OOYCIIOBIICHHbBIE
HJIEMEHTOB AJIEMEHTOB, OOYCJIOBJICHHBIC PA3JIMUYHBIMU | pa3audHbIMU GakTopamMu. CpaBHUBATH




bakTopamu.
CpaBHEGHUE TMOHATHH «BAJCHTHOCTH» H
«CTETICHb OKUCIICHUS

IIOHATHUA «BAJICHTHOCTB» U «CTCIICHb OKUCICHUA»

OTtkpbiTHE . n.
MeHnneneeBbIM
[lepuoauueckoro 3akoHa

[Tpenmoceimku OTKPBITHS
[lepuonnyeckoro  3akoHa.  OTKpBITHE
3aKOHa. [epBas bopmMyIHpoOBKa
[lepuoanueckoro 3akona. CTpykTypa

[lepuoanueckoil CUCTEMBI JIEMEHTOB.
JdeMoncTpauun. Pa3nnuHble BapUaHTHI

TalOInIL [lepuoanueckoit CUCTEMBI
XAMHUYECKHUX AJIEMEHTOB . n.
Meunngeneena

XapakTepu3oBaTh IIyTH CTAaHOBJIEHHsS HAyYHOU
TEOpUH Ha npuMepe OTKpbITHs llepuogmueckoro
3aKOHa MEX]y KOJIMYECTBEHHON (OTHOCUTENBHOM
aTOMHOM Maccoi) XapaKTepUCTUKON XUMUYECKOTO
3JIEMEHTA U €T MOJI0KEHUEM B TaOIuLe

. . Menneneesa. YcTaHaBIMBaTh 3aBUCUMOCTD

3aBUCHMOCTD

CBOMCTB  DJIEMEHTOB H
COEIMHEHUH OT UX
MIOJIOKEHHUSI B
[Iepnonnueckoil cucreme.
3nauenue [lepuonn-
4EeCKOro 3aKOHa

[IpuunHBl U3MEHEHUS METAUIMYECKUX U
HEMETAJUTMYECKUX CBOWMCTB JJIEMEHTOB B
rpynmnax M Mepuojiax, B TOM YHUCIE U B
00bmKxX U cBepxOombImx. OcOOEHHOCTH
CTPOCHHUSI ~ aTOMOB  aKTHHOUIOB U
JAHTAHOUAOB. TpeThsa GOpPMYyIHUPOBKA
Ilepuonuueckoro  3akoHa.  3HA4YCHHE
ITepuonnueckoro 3aKOHA u
[lepuoanueckoil cucTembl sl Pa3BUTHUS
HAYyKdH W  TIOHUMaHHUS  XUMHUYECKOUH
KapTHUHBI MUDA.

JMemonctpauuu.  OOpa3ubl  IPOCTHIX
BEIIECTB, OKCHUJIOB W  THAPOKCHUJIOB
AJIEMEHTOB 3-r0 MEpHojia, JEMOHCTpaIus
MX CBOWCTB

AprymeHTupoBaTh 3aBUCUMOCTD CBOMCTB
DJIEMEHTOB U COCIMHEHUM OT HX IIOJIOKEHUS B
[Tepunoguueckoii cucreme. [Iporanozuposars
CTPOGHHE aToMa M CBOWCTBA XHUMHUYECKHUX
AJIIEMEHTOB M OOpa30BaHHBIX UMH COEIMHEHUN OT
ux nojyoxxeHus B [leprnoguyeckon cucreme.
Xapakrepu3oBarb 3HaueHue llepuoanyeckoro
3aKOHa

O0o00611EeHE 5
cucTeMaTu3alusg 3HaHuH
110 TEME

«ITepronnueckuii 3aK0H U




Ilepnonnueckas cucrema
XUMHUYECKUX  DJIEMEHTOB
. . MenneneeBa»
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KonTponsHas padora Ne 1
no teme «CtpoeHue
aToma»

[IpoBouTH pediekcuto COOCTBEHHBIX
JOCTIKEHUHN B U3YUEHHUH CTPOCHUSI aTOMa.
AHanM3UpoBaTh PEe3yJabTaThl KOHTPOJIBHON PaOOTHI
Y BBICTpPauBaTh IMYTU JOCTHXKEHUS KEITAEMOTO
YPOBHS YCHEIIHOCTH

TEMA 2.

CTPOEHUME BEHIECTBA. JUCITEPCHBIE CUCTEMBI (12)

11

XuMunueckas
Honnas cBA3b

CBA3b.

IlonsiTME O XMMHYECKOM CBS3M Kak
MpoIeCcCce B3aMMOACHCTBUS aTOMOB C
oOpa3oBaHMEM  MOJICKYJ, HOHOB |
panvkaioB. Buabl XUMHYECKOW CBS3H.
AMopdHbIe " KPUCTAJUTMYECKHE
BemiecTBa. MoHHaAsg XHMMHYECKasT CBS3b.
JunonbHpii MOMEHT cBsa3u. (CBoiicTBa
BEIIECTB C HWOHHOW KPHUCTAIMYECKON
PEIIETKOM.

JdeMoHcTpanum. Monenu
KPHUCTAJUIMYECKUX PEUIETOK C MOHHOU
CBSI3BIO

Knaccudunuponatsb XUMHYECKHE CBSI3H.
VYcraHaBiMBaTh  3aBUCUMOCTh  MEXIY  THUIIOM
XUMHUYECKOM CBSI3U U TUIIOM KPUCTATUYECKON
pELIETKHU.

XapakTepu3oBaTh HMOHHYIO XHMHUYECKYIO CBS3b.
[Iporuo3upoBaTh CBOWCTBA BEIIECTB C HOHHOMU
KpUcTaJUTMYecKor perieTkoi. KiaccupunmpoBath
HOHBI 110 Pa3JIMYHbIM MPU3HAKAM

12

KoBasnienTHas
CBS3b

KoBanentHas cBsA3b. MeTon BaJeHTHBIX
CBsA3eil B 00pa3oBaHMM KOBaJECHTHOM
CBA3U.  ODJIEKTPOOTPULATENBHOCT U
Pa3HOBUIHOCTU KOBAJEHTHOW CBSA3M IO
ATOMY MIPU3HAKY: noJIsipHast U
HeMnoJIsIpHasl.

Crioco0 mepekpbIBaHUSI  DIEKTPOHHBIX
opouranein u KJaccuukanms
KOBaJEHTHBIX CBSI3ed MO 3TOMYy 0
npu3HaKy: s- M p-cBa3u. KpaTtHocThb

XapakTepu30BaTh KOBAJICHTHYIO

=XUMHYECKYI0 CBs3b. KiaccupumupoBaTh 3TOT
THUT CBSI3U TI0 Pa3HBIM OCHOBAHHSIM:
— M0 JEKTPOOTPULIATEIILHOCTH;

— M0 CI0CcO0Y MEPEKPHIBAHMUS
AIIEKTPOHHBIX OpOUTAIIEH;

— M0 KPaTHOCTH;

— M0 MEXaHU3My 00pa30BaHUS.
YcraHaBIuBaTh 3aBHCHMOCTD
MOJIIPHOCTHIO MOJICKYJTBI

MEXIY




KOBAJICHTHBIX CBA3EH " ux
KjJaccuukanyus 1Mo 3ITOMYy IpPHU3HAKY:
OJIMHApHasi, IBOMHAA U T. [I.

MexaHu3mbpl 00pa3oBaHUSl KOBAJIEHTHOMN
CBSI3U: OOMEHHBIN U

JIOHOPHO ~ AKLIEITOPHBI. OcHoOBHbIE
CBOICTBA KOBAJIEHTHOU CBS3H:
HACBIIAEMOCTh, HaIPaBJICHHOCTb,

JUIIOJIbHBIN MOMEHT.

[TonspHOCTE  CBA3M W MOJISIPHOCTH
Mosiekynsl. Kpucramnmnueckoe crpoeHune
BEUIECTB C OTHUM THUIOM CBSI3H, HX
¢dusnyeckue cBoicTBa.

JemoncTpaunu. Moaenu MoJeKys
pa3IMYHOM apXUTEKTypbl. Monenu
KPUCTAININYECKUX BELIECTB AaTOMHOW U
MOJIEKYJISIPHON CTPYKTYPHI

U €€ TEOMETpUEH

13 Meramnmnueckas Mertamumueckas CBSI3b u ee | XapakTepru3oBaTh METAJUIMYECKYI0 XUMHUUYECKYIO
CBSA3b ocoberHocTu. du3nveckue cBoCTBa CBSI3b. YCTAHABIMBATh  3aBUCUMOCTb  MEXKIY
METAJJIOB KaK (PYHKIMS METaNIMYecKol | pusuueckumu CBOMCTBaMH METAJIOB u
CBSI3U u METAUTUYECKON | METALUTMYECKON KPUCTAIIMYECKON pEIIeTKOM
KPUCTAJUTMYECKON PEIIETKH.
JlemoHcTpanum. Monenu
KPHUCTAJUIMYECKUX PEIIETOK METAJIIOB
14 Bonopoanas Bonopoanas cBsi3b 1 MEXaHU3M
CBSI3b. ee oOpa3oBaHusi. MeXMONEKyNsIpHas H

BHYTPUMOJIEKYJIIpHas BOJIOPOJIHBIE
cBs3u. Du3HUecKre CBOMCTBA BEIIECTB C
BOJOPOJHOM  CBsA3bIO. buonormueckas
pOJIb BOJIOPOAHOM CBSI3M B OpraHU3aLUU
CTPYKTYp OMOTIOJIMMEPOB.
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Ennnas pupoaa
XAMHYECKHUX CBSA3EH

Y CII0BHOCTB pa3/ielieHusl BELIECTB
0 TUIIaM CBSI3H, €/IMHas IPUpPOa

AprymMeHTUpOBaTh OTHOCUTEIBHOCTH THUIIOJIOIMHU
XUMUYECKUX CBI3€H Ha OCHOBE €IMHCTBA UX

XUMUYECKOMN CBSI3U IPUPOJIBI
16 Teopus ctpoenus | [Ipennocbuiku co3aanusi TEOpUU ®opMyIUpPOBATh OCHOBHBIE IOJOXKEHUS TEOpUU

XUMUYECKUX COCAUHEHUNA | CTPOCHUS ~ XMMHMUYECKHUX  COCAMHEHUM: | XUMUYECKOTO CTPOCHHUS OpraHUYECKUX
paboThI MpeAIIeCTBEHHUKOB COCIMHEHUU COBPEMEHHOM TEOpPUM CTPOEHUS U
(K. b. Mroma, @. Benep, MIOATBEPKAATh UX IPUMEPAMU U3 OPTaHMYECKOUN U
. ®. Xepap, ®. A. Kekye), HEOpPraHUYeCKoi
ChE3/l €CTECTBOUCIIBITATEECH XUMUHU.
B I. [IIneliepe. JInuHOCTHBIE XapakTepu3oBaTh SBJICHUE U30Mepun u
kauectBa A. M. bytnepoga. MOATBEPKIATh €€ MpPUMEPAMH H30MEPOB W3
OcHOBHBIE MIOJIOKEHUS TEOPUH | OPTAaHUYECKON U HEOPTraHUYECKOM XUMHUH.
XUMHUYECKOTO CTPOEHHUSI OpPraHMYECKHUX | Y CTaHABIIUBATh 3aBUCUMOCTh CBONCTB
COCIMHEHUH M COBPEMEHHOM TEOPHUM | OPTAaHUYECKUX W HEOPraHMYECKHX BEIIECTB OT
cTtpoeHus. M3omepusi B OpraHM4ecKOM M | B3AMMHOTO BIIMSIHHS aTOMOB B MOJIEKYJIax
HEOpPraHWYeCcKon  Xumuu.  B3aumHoe
BIIUSIHHE aTOMOB B MoOJIEKYJIax
OpPraHMYECKUX U HEPraHUYECKUX BEIECTB

17 [Tomumepsbl [Tonumepsl. OCHOBHBIE MOHSTHS XUMUU

OpraHuyYecKue BBICOKOMOJIEKYJISIPHBIX COETMHEHUM:

U HeopraHnuye- «MOHOMEpPY, «TIOJIUMEDPY,

CKHe «MaKpOMOJIEKYJIa», «KCTPYKTYPHOE
3B€HO»,  «CTEMEHb  MOJIUMEPHU3ALNI,
«MOJIEKYyJIIpHas Macca. CriocoOsl
MOJIyYEeHHUS MOJIMMEPOB: peakuuu

MOJIMMEPU3ALUA U IIOJIU-KOHICHCALUU.
CrpoeHue mNoaMMEpOB: Te€OMETpUYEecKas
dbopMa MaKpOMOJIEKYJ, KPUCTAJUIMYHOCTb
¥ aMOP(HOCTH, CTEPEOPETYISPHOCTb.

[Tonumepsl OpraHuYecKue u
Heoprannyeckue. Kayuyku. ITnactmaccer.




Bonokna. buonmonumepsr:  Oenku U
HYKJIEMHOBBIE KUCIOTHI. Heoprannueckue
MOJIMMEPBI aTOMHOTO CTPOCHHUS
(amnorpornHble MoaupUKanuu yriepoja,
KPUCTAUIMYECKUA KPEMHUM, CEJIEH U
TEJULYp LENOYEYHOTO CTPOCHHUSI, TUOKCH]L
KpEeMHHSI HW Jp.) U  MOJEKYJISIPHOTO
CTpoeHus (cepa MIacTUYECKast U JIp.).

Hemonctpanuu. Komnekuus miactmace u

BOJIOKOH.  OOpas3ipl ~ HEOpraHMYECKUX
nojuMepoB. Mojenu MoJieKyd OelKOB U
JIHK

18 Uuctele  BemectBa U | Uuctele BEILIECTBA U cMecH. | XapaKTepu30BaTh YMCTHIE BELIECTBA M CMECH.

CMecH. Knaccugukaums XuMu4yecKkux BEIIECTB KnaccudpuuupoBatb XUMHYECKHE BeEIIECTBAa IIO
PactBops! no uucrore. CocraB cMmeceld. PacTBOpPBI. | UUCTOTE pPacTBOPOB B 3aBHCHUMOCTH OT COCTOSIHUS

PacTtBopumocTh BELIECTB. | PACTBOPEHHOTO BEILIECTBA (MOJIEKYJIIpHBIE,
Knaccugukanus pacTBOpOB B | MOJIEKYJISIPHOMOHHbIE, HOHHBIE). OnepupoBaTh
3aBUCUMOCTHU oT COCTOSIHUS | KOJIMYECTBEHHBIMU XapaKTepUCTUKAMHU
pPacTBOPEHHOIO BEILECTBA | COAEPKAHUS PACTBOPEHHOTO
(MOJNEKyJIApHBIE, MOJIEKYJISIPHO-MOHHBIE, | BELIECTBA
HOHHBIE). Tune pacTBOpOB o
COJIEP’)KaHHUIO PACTBOPEHHOI'O BEIIECTBA.
Konnenrtpanus pactBopos

19 Pemenue 3anau Pemenue pacyeTHBIX 3a1ay c | Pemmate pacyeTrHble 3agauyd ¢ TPUMEHEHHEM
pUMEHEHHEM HNOHATUM | MOHATHH  «PAacCTBOPUMOCTB»,  «KOHIIEHTpALUS
«pPacTBOPUMOCTBY, «KOHLIEHTpaLUs | paCTBOPOBY», «PACTBOPEHUE KPUCTAILIIOTUAPATOB
paTBOPOBY, «pacTBOpPEHHUE
KPUCTAJIOTUIPATOBY

20 [Tonsstne o ngucnepcHbixX | [ToHsTHE «AMCIEpCHAs CUCTEMAY). XapakTepu3oBaTh JUCIIEPCHBIE CUCTEMBI.

CHUCTEMaX,
KJ1accupuKaIms

nux
u

Knaccudukanus IucnepcHbIX CHUCTEM B
3aBUCHUMOCTH OT arperaTHoro

Knaccudunuposats ux.
PackppIBaTh poib JUCTIEPCHBIX CHCTEM B IPHUPOJIE,




3HAUYEHHE COCTOSIHMSI JUCHEPCUOHHOM Cpelbl U | HA Tpou3BOACTBE © B  ObiTy. IIpoBOauTh,
qucnepcHo (aspl, a Takke Mo pasMmepy | HabIoaaTh u ONUCHIBATH XUMUYECKHM
yactul. ['pyboaucnepcHble  CHCTEMBI: | SKCIIEPUMEHT C TIOMOIIBIO POJHOTO SI3bIKA U
AMYJILCUU U CYCTICH3UU. S3bIKAa XUMUU
TonkogucnepcHbie KOJUIOHUJIHbIE
cUCTeMbI: 3011 U Tenu. Dpdext Tunnans.
Koarynsamuss B KOJUIOUJIHBIX PacTBOpaX.
Cunepesuc B reisx.
Buanr
JIUCIIEPCHBIX CUCTEM U UX XapaKTEpPHbIE
npusHaku. [Ipoxoxaenue nyya
CBETa Yepe3 KOJUIOUIHBIE U UCTUH-
HbIe pacTBopbl (3¢ dexT Tunaas).
JlaGopaTopHble ONBITHI.
1. 3HAKOMCTBO  C  KOJUIEKIMSIMU
MULIEBBIX, MEJIULUHCKUX u
OMOJIOTUYECKUX TeNel U 30J1eH.
2. IlomyyeHne KOJUIOUIHOTO pacTBOpa
xsiopupa xxenesa (I11)
21 O6o0meHue U O600maTh W CHCTEMaTHU3MPOBATh CBEJCHHUSI O
CHUCTEeMaTHh3als 3HaHUM TUTIOJIOTUHU XUMHYECKHUX CBs3EH u
1o TeMe KPUCTAJUIMYECKOM CTPOCHHUM BEIIECTBA, O YUCTHIX
BEILIECTBAX U CMECSIX
22 KonTponbsHas pabora Ne 2 IIpoBoauTh pedraekcuto COOCTBEHHBIX
o Teme «CTpoeHue JTOCTH)KEHUN B H3YYCHUU CTPOCHHUS BEIECTBA,
BeulecTa.  JlucnepcHeie YUCTBIX BEIIECTB U CMECEN
CHCTEMBI U PACTBOPHD»
TEMA 3. XUMUYECKHME PEAKIIMU (13)
23 Knaccudukanus [ToHsITHE O XMMHUYECKOW pEaKLuHy, XapakTepu30BaTh NPU3HAKU XUMU-

XUMHNYCECKUX peaKHI/If/'I
o 4Yucily H COCTaBy

OTJIMYME €€ OT AACPHON PEaKIUH.
Pacmienienne  sauep,  TEpMOsIAEPHBIN

YeCKUX peakuuii. OTamyaTe ux
OT s/IEpHBIX. XapaKTEPU30BATh




pearupyromx BeiecTB

U IpYTUM TIpH-
3HaKaM

CHHTE3, SIZIepHBIA 0OMEH.

ANIOTPONHBIE U TOJIUMOPQHEIE
HPEBPAIICHUS BEIIECTB.

Knaccugukanus peakuuit B
HEOPraHWYEeCKOH XHMHU 1O YHCIY H
COCTaBY pearupyronmx BEILIECTB
(panmo>xeHusi, COCIMHEHUS, 3aMEIICHUS,
oOmeHa).

Krnaccudukanus XMMHUYECKUX pEakiuii B
OpraHM4YecKOd XUMHUH (IPUCOSAMHEHHUS,

3aMelleHus, OTIIETUICHHSI,
HM30MEpHU3aIUN). Knaccudukarus
peaknuii 1o TeroBoMy 3(PQeKTy, Mo
¢dazoBoMy  cocTaBy, IO  y4acTHUIO
KaTaJan3aropa.

OObpaTuMbie 1 HEOOpaTUMBIE PEAKIIUU.
Tunel  peareHTOB U TMOHSATHE O
MEXaHH3MaX XUMUYECKUX PEaKIIHiA
(MOHHOM ¥ CBOOOTHOPAAUKAJIBLHOM).
JlemoHCcTpaunu. AnnorponHsie
npeBparnieHus cepsl u Gocdopa.

Peakuuu, nuaymmue c oopazoBaHuemM

rasza, 0CajiKa WM BOJIbI.

JlaGoparopHble onbIThl. 3. Pasnoxenue
NEePOKCH/Ia BOJAOPOJIA C MOMOIIBIO OKCHJIA
meu(Il) u karanasel

SAJIEpHbIE peakuuu u OTpaAXKaTh ATy
XapakTepUCTUKY HAa IUCbME C  IOMOUIBIO
YpPaBHCHUU.

KnaccuduuupoBaTh XUMHYECKHE pEAKIUU IO
YUCIy M COCTaBYy pEarupyrolux BEHIECTB H
JIPYTUM MpU3HAKaM. Y CTaHABIIMBATH 0011Iee U
paznuyHOe JUIsl  JaHHOW  KiIaccU(pUKauud B
OpPraHWYECKON U HEOPTaHUYECKON XUMUHU.
[TpoBoauTH, HAOIIOAATH U OMUCHIBATH XUMUYECKUMA
AKCIIEPUMEHT CIIOMOILBIO POJHOTO S3bIKA U SI3bIKA
XUMUHU

24

Knaccudukanust peakimii
10 W3MCHCHHUIO CTCICHEH
OKUCJICHHSI aTOMOB

OKXHUCIUTEIBHO - BOCCTAHOBUTEIIbHBIC

peakuMM ¥ peakuuu, uaymme 06e3
WU3MEHEHUS CTENEeHEen OKHUCJIEHUS
JJIEMEHTOB. MexMonexkynspHsie u

BHYTPUMOJIEKYJISIPDHBIE

XapakTepu3oBaTh OKHUCJIMUTEIBHO-
BOCCTAHOBUTEJIbHbBIE peakuu (OBP).
Knaccuduuumposats OBP. CocraBisats ypaBHEHHS
OKHCJIUTEIHHO ~BOCCTAHOBUTEIIbHBIX peakuui
METOJOM D3JEKTPOHHOro OajaHca U METOJIOM




OKHCJIMTCIIbHO " BOCCTAHOBHUTCJILHBIC

pEeaKIIHH. Peakiu
JTUCIIPOTIOPITUOHUPOBAHUS. Metoabl
COCTaBJICHUSA

OKHUCJIUTEIHHO - BOCCTAHOBUTEIHHBIX
peakiuii: MeToJ] AJIEKTPOHHOTO OanaHca u
METO/I ITOJypEaKIU.

JleMOHCTpALIMU. OKHUCIIUTEIBLHO-
BOCCTAHOBUTEIILHBIE peakiu B
HEOPraHUYeCKOM XUMHHA

(B3anMoIeHiCTBUE IIMHKA C pPACTBOPAMHU
COJITHOU KHUCJIOTHI U cynbdarta menu (II)).
OKHCIIUTENBHO - BOCCTAHOBUTEIbHBIE

peakiM B  OPraHUYECKOM  XUMHUHU
(okucneHue anpAerua B KapOOHOBYIO
KUCIIOTY — pEaKkIusi «cepeOpsHOoro

3epKajiay WM PEeaKIHsi C TUIPOKCHUIIOM
menu (II), okucnenue 3TaHoNa HA METHOM
KaTaJn3aTope)

ITOJIyPEAKIIMM.

Habmonate u OIHCHIBATh XUMHUYECKUI
HKCIEPUMEHT C MOMOIIBIO POJHOTO S3bIKA U SA3bIKA
XUMHH

25

TeruoBbie 3P QeKThI
MPUYMHBI IPOTCKAHUS
XUMHUYECKUX

peakuun

151

[Ipeamer XUMUYECKOU KHUHETHUKHU.
[ToHsITHE CKOPOCTH XMMHYECKOW PEAKIIUH.
Kunernueckoe ypaBHEHME pEaKUUU H
KOHCTaHTa CKOPOCTH XUMHUYECKOU
peakuuu. @akTophl, BIMAIOIIAE Ha
CKOPOCTh XUMHYECKOH peakiuu (pupojia
pearupyrommx BEIIECTB, KOHIIEHTPALU,
TeMmIieparypa, MOBEPXHOCTh
COTMPUKOCHOBEHUS BEILIECTR).

JemoncTpauuu. M3yueHune 3aBUCHUMOCTH
CKOPOCTH XUMHYECKOM pEaKkluu OT

XapakTepu3oBaTb CKOPOCTh XUMHUUYECKOW PEAKLIMU
W YCTAaHaBJIMBATH 3aBUCUMOCTb MEXIYy O3TOU
BEJIMYMHOMN U pa3TUYHBIMU (PaKTOpaMHU:

MpUpOJAa PEAruPYIOIINX BEUIECTB, KOHIIEHTPALHUS,
TeMrneparypa, IIOBEPXHOCTb CONPUKOCHOBEHMS
BelmecTs. M3ywyaTp  3aBUCMMOCTH  CKOPOCTH
XUMHYECKOW peakluud OT ATHX (PAKTOPOB MyTeM
HAOJIIOICHUS U ONMCaHUSA XUMHYECKOTO
AKCIIEPUMEHTAa C TIOMOIIBIO POJHOTO fA3bIKA U
sI3bIKa XUMUHU




KOHIIEHTPAallMX BELIECTB, TEMIIEPATYpPhI
(B3auMozeiicTBie THOCYb(]aTa HATPUS C
CepHOU KHCJIOTOM), MMOBEPXHOCTH
CONIPUKOCHOBEHHSI BEILIECTB
(B3aMMOJIECTBUE COJIIHOW KHUCIOTBHI C
rpaHyjaMy U MOPOIIKaMU aJIFOMUHHMS WU
I[MHKA)

26 Karanus u [lonsiTHe O KaTtajM3aTOpax W KaTanu3e. | XapakTepu3oBaTh KaTalW3 U KaTalM3aTopbl Kak
KaTaJIn3aTOPbI ['oMOreHHbIII ¥ TeTepOTreHHbIN KaTalu3. | CIOCOObl  YNPaBIEHUS CKOPOCTHIO XUMHYECKOM
®epmenThl. DepMEHTATUBHBIN KaTanu3 U | peakiuud. ONUChIBaTh MEXaHU3M T'OMOTEHHOTO,
€ro MEXaHHU3M. [IpomMoTOpHI. | TeTEpPOreHHOTO U (DEPMEHTATUBHOTO KaTAIU30B.
Karanutnueckne  snpl.  Muruburopsl. | [IpoBoanTk, HaOMI0OIATh U OMIMCHIBATH XUMUYECKUI
MexaHu3Mm IecTBUS KaTalu3aToOpOB. AKCIIEPUMEHT C IOMOIIBIO POAHOTO SI3bIKA U SI3bIKA
JleMOHCTpaMU. IIpoBenenne | xumun
KAaTAIUTUYECKUX PEAKUUN pa3yioKeHUs
MEPOKCUJA BOJOpPOJA, TOPEHHUs caxapa,
B3aMMOJIEUCTBUI Woda W  aAJTIOMUHUI.
Koppo3ust xenesa B BOIHOU cpene ¢
ypoTpornmHOM | 6e3 Hero. JlabopaTtopHbIe
OTIBITHI.
4. 3nakoMcTBO ¢ koyuiekuuern CMC,
COJIEpKAIINX SH3UMBI.
27 XUMHUUECKOE OO0paTuMble XUMUYECKUE PEAKITUH, XapakTepu3oBaTb XMMHUYECKOE paBHOBECHUE U
paBHOBeECHE n3MeHeHue sHeprun ['mo66ca B 00paTUMOM | TPOTHO3UPOBATH CIIOCOOBI €T0 CMEIICHUS.

npouecce. XMMHUYECKOE PaBHOBECUE U €r0
IrHamuyeckui  xapakrep. Koncranrta
XUMHU4YeCKOro paBHoBecusd. [Ipuninun Jle-
[HIaTenne.

CMmellieHre XUMHYECKOTO PaBHOBECHS.
JemoncTpaunu. HaGnionenue cMeneHus
XUMHYECKOTO PABHOBECHUS B CUCTEME:

HaOnronath u ONUCKLIBATH XUMHYECKUN
SKCIIEPUMEHT C MOMOIIBIO POJIHOTO SI3bIKA U A3bIKa
XUMUHA




FeCI3 + KSCN —— Fe(SCN)3 + 3KCl

28 Pemenue Pemenue pacyeTHbIX 3a1a4 110 TEMeE Pemats pacueTHble 3a1a4u
pacyeTHBIX «CKOpOCTh XMMHUYECKOW PEAKIUU. 110 XUMUYECKON KUHETUKE
3a/1a4y XHWMHUYECKOE PABHOBECHE)
29 [TpakTnueckas CKOpOCTh XUMUYECKUX PEAKLINN. [TpoBonuTe, HaOMIOZATH U OIUCHIBATH
pabota Ne 1 XHUMHYECKOE PABHOBECHE XUMUYECKUM JKCIEPUMEHT C ITOMOIIBI POJIHOIO
a3plka U s3plka  xumuu. CoOmrojgaTh MpaBMiia
TE€XHUKU 0€3011aCHOCTU
30 DNEeKTpOIUTHIECKAs DIEKTPOJIUTEI " HERIEKTPOJIUTHL. | OnpenensaTh HOHATHSA «QIEKTPOJIUTHDY,
JUCCOLIMALINA DNEKTPOIUTHYECKAS JUCCOLIMALINSA, | «HEITEKTPOIUTHI», «AJIEKTPOIUTHYECKAS
MEXaHW3M JUCCOLMALMM  BEHIECTB C | TUCCOLIMALIMSY. dopMyIMpoBaTh OCHOBHBIE
pa3auMYHBIMU BHJAMU CBsi3U. CWIBHBIE U | IOJOKEHUS TEOpUU ANEKTPOIUTHYECKON
ci1a0ble 3JIEKTPOIUTHI. JUccolManuy.  XapakTepu30BaTh  CIOCOOHOCTH
CreneHp AMCCOLMALMU U €€ 3aBUCUMOCTD | AJNEKTPOJIMTA K JHUCCOLMAIMM Ha OCHOBE CTEIECHU
OT pa3nuuHbIX (akTopoB. KoHCTaHTa | 3MEKTPONIUTUYECKONH  JUCCOLMALMM U Cpedy
JUCCOLIMALINN. IIpousBenenue | pactBopa Ha OcHOBe mnoHATHA pH. 3anuceiBaTh
pacTBopuMocTH. MOHHOE NpPOM3BE/EHUE | yPABHEHUS  3JEKTPOJUTHUYECKOM AMCCOLMALIUU.
Boabl. llomarne pH. Bogopoansii | CpaBHUBaTh — 3JEKTPOIPOBOJHOCTh  PACTBOPOB
MI0KAa3aTeJb. JIEKTPOJIUTOB. IIpencka3piBaTh CMEIICHHE
JleMOHCTpaL M. CpaBHeHuUe | paBHOBECHS AUCCOLMALUN CIA0bIX KUCIOT.
AJIEKTPOINPOBOHOCTH pactBopoB | HaGntonath M omMchbIBaTH JAEMOHCTPAIIMOHHBIN
EKTPOIUTOB. CMeEleHnE PAaBHOBECHS XUMHYECKHI KCTIEPUMEHT
JMCCOLIMALINN CJ1a0bIX KHCJIOT.
NuaukaTopbl 1 U3BMEHEHHE MX OKPAacKu B
pa3HBIX cpenax
31 CaoiicTBa HNonuble peakuun ©u  ycnoBus  uX | OnuchiBaTh CBONCTBA PAacTBOPOB AJIEKTPOJIUTOB
pacTBOpOB MPOTEKAHHUS. KaK (PyHKIMIO 00pa3yomuXxcs Npy JUCCOLUALUN
AIIEKTPOJIUTOB JlabopaTopHbIe ONBITHI. MOHOB M OTpaXaTb C T[OMOIIBIO HOHHBIX

5. Peakmuu, uaymme ¢ oOpa3oBaHHEM
ocaJika, ra3a Wid BOJbI JUISI OPTaHUYECKUX
Y HCOPTaHWYECKUX DJICKTPOJIUTOB

YPaBHEHMM.
OnpenensTe BO3MOXKHOCTb IPOTEKAHMS PEaKLUN
MEXY PacTBOPaMHU JIEKTPOJUTOB UX HA TUCBME




32 ['mnponns ['naponu3 kak 0OMEHHBIH nmporiecc. XapakTepu30BaTh T’UAPOJIN3 KaK
OOpatuMblii U HEOOpaTUMBIM THAPONIN3 | OOMEHHOE B3aMMOJCHCTBHE BEIIECTB C BOJIOM.
OpraHUYECKHUX U HEOPraHUYEeCKUX | 3aluChIBaTh YPaBHEHUS PEAKIUNA TUAPOIU3a pas-
BemecTs. ['maponus comed. I'waponus | mMuHBIX cosed. Paznuyars ruaponns 1o KaTuOHy U
OpraHUYECKHUX COEIMHEHU N KaK | aHUOHY.
XHUMHUYecKass OCHOBa oOMmeHa BemiecTB. | [IpeackaspiBaTh  peakuuio  cpeAbl  BOIHBIX
I'mnponns ATOD KaK OCHOBA | paCTBOpPOB  coJieid, 00pa30BaHHBIX  CHJIbHBIM
HSHEPreTUYeCKoro OoOMEeHa B  JKHMBBIX | OCHOBaHMEM M  CJIa0Ol  KHUCJIOTOH, cCi1abbIM
opranu3max. [UApOIM3 OpPraHUYECKUX | OCHOBAHUEM U CUJIBHOUN KHUCIOTOM.
COETMHEHU I B MPOMBIIIJIEHHOCTH | PackpeiBaTh  posiib  0OpaTUMOTO  THIPOJIU3a
(oMbLIEHUE KHUPOB, MOJIYYEHUE | OPraHMYECKUX COEAMHEHHM KaK OCHOBbI OOMEHa
THJIPOJIU3HOTO CIUPTA U T. [1.). YCUJICHHUE | BEIIECTB B JKUBBIX OpraHM3Max M 0OpaTUMOTO
U TI0JIaBJIEHUE 00PAaTUMOT0 THAPOIIN3A. ruaponn3da AT® Kak OCHOBBI 3HEPreTUYECKOIO
3HaueHue ruApoIn3a B MPOMBIIUIEHHOCTH | OOMeHa B JKHMBBIX opranusmax. HabOmonate u
U B OBITY. OIUCHIBATh XMMHUYECKUM SKCIIEPUMEHT C TIOMOIIbIO
JemoncTpauuu. ['uaponu3 kapOOHATOB, | POJHOTO SI3bIKA U S3bIKA XUMUU
Cynb(haToB ¥ CHJIUKATOB IIEJIOYHBIX
MetauioB, Hutpara cBuHma (II) wnwm
LIMHKA, XJIOpUJla aMMOHHS.
CepHOKHCIIBIN U (pepMEHTATUBHBIN
THJIPOJIU3 YTIIEBOJOB.
JlaGopaTopHbI€ OMBITHI.
6. Paznuunbie ciydau ruiposiv3a coJieu.
HccnenoBanue cpeabl  pacTBOPOB  C
MOMOUIBIO0 MHIMKATOPHON Oymaru
33 IIpakTueckas Pemienune skcnepuMeHTaIbHbIX [TpoBoauTH, HAOTIOJATH M ONMKUCHIBATH XUMHUYECKHIA
pabota Ne 2 3aj1a4 no teme «I'uaponns» AKCIIEPUMEHT C ITOMOILBIO POJHOTIO S3bIKA U S3bIKA
XUMHH. Cobmoath npaBuIIa TEXHUKHU
0e3011acHOCTH
34 O6006menue u
cucreMarTru3anusa 3HaHUU




0o teme «Xu-
MHUYECKUE PEAKIINI

35 Kontponsnas padora Ne 3
1o TeMe « XMMHUYECKUE
peaKIm
TEMA 4. BEIIIECTBA 1 UX CBOVICTBA
36 Knaccudukanms BeniecTBa nmpocThi€ U CIOKHBIE. KnaccudunupoBaTs HeopraHu4eckue BelecTna o
HEeOopraHuyeckux BemiectB | bimaropogneie  rasel.  CpaBHUTENbHAsA | pa3HBIM IPU3HAKAM. AprymMeHTupOoBaTh
XapaKTEPUCTUKA  MPOCTHIX  BEIIECTB: | OTHOCUTEIBHOCTD KJIaccupuKaluu
METAJIOB 151 HEMETAJUIOB, | HEOPTAaHUYECKUX BEIIECTB
OTHOCHUTEIIBHOCTh JTOW KiIaccu(uKaIuu.
CnoxHbie BEILIECTBA: OMHapHBIC
coemuHeHUs  (OKCHABI,  TaJlOTeHU]IBI,
CyAb(UIBI U T. 11.), THAPOKCUIBI, COJIH.
JemoncTpannu. Komnexkuus
Knaccudukarnms HeopraHmueckux
COCIMHECHUI».
JlabopaTopHbBIE OTIBITHI.
7. O3HakomieHue c oOpasamu
MpeCTaBUTENCH pa3HbIX KJIACCOB
HEOPraHWYECKUX BEILIECTB
37 Knaccudukanus IloHATHE O KOMIUIEKCHOM COE€IWHEHHH. | Pasnnuars KOMIIJIEKCHBIE COEMHEHMUS.
HEOPraHUYECKUX OCHOBBI ~ KOOpAMHALMOHHON  Teopuu | DopMyIupoBaTh OCHOBHBIC TOJIOKEHUS TEOPHUU
BELIECTB. CTPOCHUS KOMIUIEKCHBIX CTPOECHUS KOMIUIEKCHBIX coennHeHni A. BepHepa.
KomnekcHeie COEUHEHHI A. Bepuepa. | KnaccupunupoBath ¥ Ha3blBaThb KOMIUIEKCHBIC
COEIMHEHUSA JIoHOpHOAKLIENTOPHOE  B3aWMMOJECHCTBUE | COEAUHEHMUS.
HEOPTraHUYECKUe U | KOMIUIEKCOOOpa3oBaTesei U JINTaH 10B. PackpbiBaTh 3HaU€HNE KOMIIEKCHBIX COEIUHEHUMN.
OpraHUYeCcKue Koopaunaimonnoe gyucio | [IpoBoauts, HAOIIOAATH M OMMUCHIBATH XUMUYECKUMA

KOMILIeKcooOpa3oBareid. BHyTpeHHsis
Y BHEIIHsS cepa KOMIIEKCOB.
Jlucconumanms KOMIIJIEKCHEBIX

9KCIICPUMCHT C IMMOMOIIBIO POAHOTO A3bIKa U A3bIKa
XUMHHN




COCIMHEHUH.

[IpruMeHeHne KOMIUIEKCHBIX COEIMHEHUM
B XUMHYECKOM aHaJIn3e u B
MIPOMBIIIUIEHHOCTH, UX POJIb B IPUPOJE.

JdeMoHCcTpanum. [Tonyuenue
KOMILIEKCHBIX OpraHUYEeCKUX u
HEOPTraHUYECKUX COCIMHEHUH.
JlemoHncTpanus CyXHX
KpUCTAJUIOTUIPATOB

JlabopaTopHbIe ONBITHI.

8. B3aumoneiictTeBie = MHOTOATOMHBIX
cnup-

TOB U TJIFOKO3BI ¢ (DETMHTOBOM JKHI-
KOCTBIO.

9. KauecTBeHHBIE peakInn

Ha noHbl Fe2+ u Fe3+.

38

Knaccugukanus
OpraHMYECKHUX BEIECTB

Knaccudukamuss opraHu4ecKux BEIIECTB
[0  CTPOCHHIO  YIJIEPOJHOM  Lenu

(anmKMueckue u UKITNYECKHE,
HACBIIIEHHBIC u HEHACBIIIIEHHBIE,
KapOOIMKINYECKHE u

TETEPOIUKIMYECKUE, apOMATUUECKUE
YIJIEBOAOPO/IbI). YTIIEBOAOPOIbI (AJIKaHBI,

QJIKEHBI, AJKUHBI, LUKJIOAJIKAHBI,
aJIKa/INEHBI, apeHsl,
raJIOT€HOIPOU3BOAHBIE YIIIEBOIOPOIOB).

@DyHKIMOHAIbHBIE IpyHIbI
(rugpokcunpHasi, KapOOHWJIbHAs, Kap-
OOKCHIIbHAS, HUTPOTPYIIIA,
aMUHOTPYIIIA) U KIaccuukanus

BEIIIECTB 1o ATOMY MPU3HAKY.

KnaccuduiupoBaTs opraHudeckie COeTMHEHUS TI0
Pa3HBIM MPU3HAKAM




['eTepodyHKIIMOHAIBHBIE COSTNHEHHS.
I'eTeponMKINYECKHE COEANHEHMSL.
JleMOHCTpaL M. Komneknus
«Kitaccuuxanus opraHM4ecKux
COEIMHEHUN).
JlabopaTopHbie ONBITHI.
10.  O3HakoMmieHHE C
IIpeACTaBUTEIEH pa3HbIX
OpPraHMYECKHUX BEUIECTB

obOpasnamu
KJIACCOB

39 Ob6mas ITonoxxenne Meramnos B [lepuognueckon | Xapakrepru3oBaTb — IIOJIOKEHUE  METAUIOB B
XapaKTEepUCTUKA CUCTEME . H. Menneneesa. | [lepuonnueckoit cucreme J[. WM. Menneneesa.
METAJJIOB U UX OcobenHoctn  crpoeHuss aroMoB U | OOBSACHATH OCOOEHHOCTH (PU3UUECKUX CBOMCTB
COEIMHEHUI kpuctauioB. lloaumopdusm.  OOmue | METAJUIOB Ha OCHOBE OCOOEHHOCTEH CTPOCHHS
duznueckue CBOIICTBa METaJJIOB. | aTOMOB M KPHUCTAJUIOB
@eppOMarHeTUKy, IMapaMarHeTUKd U
JMaMarHeTHKH.
JleMoHCTpaunu. Monenu
KPUCTAININYECKUX PEIIETOK METAJLIOB.
Komnekuust  MeTtauioB € pa3HbIMHU
(U3UIECKUMH CBOMCTBAMH
40 XuMHYECKHE DNEKTPOXUMUYECKUI psii  HampsKeHUil | XapakTepu3oBaTh OOIIMe XUMUYe-
CBOMCTBa MetauioB. CTaHAapTHBIA BOJAOPOJAHBIN | CKHE CBOMCTBA METAJIOB KaK
METAJJIOB annekTpoA. CTaHAApTHBIE 3JIEKTPOJIHBIE | BOCCTAHOBUTENIEH HA OCHOBE CTPO-

MMOTEHIIHAIEL.
OO1e XUMHYECKHE CBOMCTBA METAJIOB:
B3aUMOJICUCTBHE C HEMETaJIaMH, BOIOH,
OWMHApPHBIMU COCIMHEHUSIMU, KUCIOTaMH,
coyisiMu. B3anMopencTBue HEKOTOPBIX
METAJUIOB C paCTBOPaMH ILIEJIOYEN.
B3auMmopeiicTBe aKTHBHBIX METAIJIOB C
OPraHUYECKUMHU COCTMHECHUSIMMU.

€HHS UX aTOMOB M IIOJIOKEHHS B
AIIEKTPOXUMHUYECKOM DSy Hampsi-
’KeHnii MetaiutoB. Pasnnyats 00-
1ee, 0COOEHHOE U €JUHUYHOE B
CBOMCTBaX KOHKPETHBIX METAJJIOB
U ux rpynn. MimoctpupoBaTh CBOH
BBIBOJIBI 1 APT'YMEHTHI YpaBHEHUS -
MU XHMHYCCKHX PEaKIUi U pac-




OcobeHHOCTH  peakiuid  METAIOB  C
a30THOM U KOHILIEHTPUPOBAHHOU

CEPHOU KHUCIOTOM.

JemoncTpaumnu. B3anmoeiicteue
METAJJIOB C HeMmeTallaMu (IIMHKa C
cepoil, aJglOMUHHUS C  HOJIOM), C
pacTBOpaMu KHCJIOT U enodei. ['openne
MeTauloB (LIMHKA, JKeje3a, MarHus B
KHcioposie). BzaumopeiicTBue a3oTHOU U
KOHLICHTPUPOBAHHOW CEPHOMl KHUCJIOT ¢
MEJIBIO.

JlabopaTopHbIe ONBITHI. 11.
B3anmMopelicTBre METauioB ¢ pacTBOpaMu
KHUCJIOT U COJIEH

CMOTpeHHeM ux B ceere TO/ u

OBP.

[TpoBoauTH, HAOIIOJATH U ONMUCHIBATH XUMHUECKHI
AKCIIEPUMEHT C MTOMOIIBIO POJHOTO SI3bIKA U SI3bIKA
XUMHH

41 Koppo3zus [TonsiTue Koppo3uu. XuMHUECKas XapakTepu3oBaTb  KOPpPO3UI0O U €€  BHIBL
METaJUIOB 1 DJIEKTPOXHUMHYECKasi KOPPO3Us [Ipennaratb cnocoOBbl 3alIUTBl  METAJUIOB  OT
¥ CIIOCOOBI 3aIIUTHI METAJIIOB KOPpO3UHU U apTyMEHTHPOBATh BbIOOD crioco0a.
OT KOPPO3UH. VYcranaBnuBaTh 3aBUCUMOCTh MEXAY KOPPO3UEH
Jemoncrpauuu. Kopposus METAJUIOB U YCIIOBUSIMHU OKPYKAIOIIEH CPEIbI
METAJUIOB B PA3JIMYHBIX YCIOBUAX
Y METO/JIbI 3aIIUThI OT HEE
42 [Tonyuenue Mertannsl B npuponae. OCHOBHbIE XapakTepu3oBaTb  HAXO0XKICHHE  METALUIOB B
METAJIOB CHIOCOOBI TIOJTYUEHUSI METAJIIOB NPHUPOJIE U OCHOBHBIC CIIOCOOBI HMX TMOJNYYCHHS.

(mupoMeTaTyprusi, THAPOMETAIITYpPrus,
ANEKTPOMETAILTYPTHSI).

JlemoHcTpanum. Komneknus PYAX.
BoccranoBnenne Menu u3 okcuaa

meau (II) yraem u Bogopoaom.
AJIFOMUHOTEPMUSL. B3aumonelictBue
cynbdara meau (1) ¢ xemnezom.
JlaGopaTopHble ONBITHI.

KonkperuszupoBatb 3TH crnocoObl  ONHUCAaHUEM
XUMHUYECKHUX MPOLIECCOB B METAJLTYPrUu




12. O3HaKOMJIEHHE C KOJUIEKIUEHN pyA

43 DIIEKTPOIH3. DJIEKTPOIU3 Kak OKHUCIIUTEIBHO- | XapaKTEepPU30BaTh AJIECKTPOJINU3 KaK

XUMUYECKUE BOCCTaHOBUTEJIBHBIN IPOLECC. OKHCJIUTEJILHO - BOCCTAHOBUTEIIbHBIH npoIecc.

HUCTOYHHUKHU TOKaA 3J’ICKTpOJ'II/I3 pacmiiaBOB  3JICKTPOJIUTOB. HpeﬂCKagm}gaT}) KaTOQHBIC U aHOIHBIE IIPOLIECCHI C
OJIEKTPOJIU3 PAcTBOPOB OJICKTPOJUTOB C | yHEPTHBHIMA W aKTHBHBIMH  DJIEKTPOJaMH M
WHCPTHBIMM M AKTUBHBIMH JJICKTPOJIAMHU. | oTpakaTh MX HA IMUCbME ISl PACIUIAaBOB M BOJIHBIX
Hcnons3oBanne SJICKTPOJIM3a B | paCcTBOpOB AIIEKTPOJIUTOB. PackpriBath
HPOMBIIUICHHOCTH. MIPAKTUYECKOE 3HAYCHUE DIICKTPOJIN3A.
l'anpBannyeckue diaeMEHTHL. IIpoueccsl | XapakTepn3oBaTh XMMHUYECKHE HCTOYHHMKH TOKA.
Ha  OJIEKTPOJaX B  TaIbBAHWMYCCKOM | COCTaBIATh rajJbBaHUUECKUE DJICMECHTHI.
sieMeHTe.  AKKyMynsaTop. ToIuTMBHBIC | [IpoBOaUTh, HAGIIOAATH M ONUCHIBATH XUMHYECKHUIA
3JICMCHTHI. DKCIIEPUMEHT C ITOMOIIBIO POJHOIO SA3bIKA U sI3bIKa
HemoncTpanuu. CocraBieHue XUMHAA
raJbBaHUYECKUX JIEMEHTOB. DJEKTPOJIN3
pactBopa cynbdata meau (11).
JlaGopaTopHble ONBITHI.
13. OsHakomieHHE C  KOJUICKIHEH
XHMHYECKIX HCTOYHUKOB TOKa (Oara-
pEVKH, CBUHIIOBBIE aKKYMYJISTOPbI
UT. 1)

44 [[{emounsle [{emounsle METaJUIbL, oOuras | XapakTepu3oBaTh IIEJIOYHbIE METAIbl U UX
METaJIJTbI XapaKTepUCTHUKA HA OCHOBE IOJIOKEHUSA B | COEAUHEHUS  HA  OCHOBE  TOJIOXKEHHS B

Ilepuonnueckont cucreme 31eMeHTOB /l.
N. MenpaeneeBa W CTPOCHUSI aTOMOB.
[Tonyuenue, guznueckue U XUMHYECKHE
CBONCTBA, IIPUMEHEHNE LIEJTOYHBIX
METAJUIOB U UX COCTUHECHUH.
JemoncTpauuu. OOpasmbl  MIETOYHBIX
METAJIOB.

Peakuus oxpammBaHHs IJIAMEHU COJSIMH
IIEeJOYHBIX MeETaJUIoB. B3amMmopmencTBue

Ilepuonnueckont cucreme snemenros J[. U
MeHpeneeBa U CTpOEHHUSI aTOMOB B CBETE 0OIIIETO,
0COOEHHOTO U €TMHUYHOTO.

WneHTudumpoBath MIEIOYHBIE METaUIbI U UX
COCTMHEHUS




JUTHASL U HATpUs C BOJOW M 3THIIOBBIM
CIIUPTOM.
B3aumonencTBue HaTpuUs C cepou

45 bepunnmui, wmaramii W | bepwiuii, Marauii, meno4YHO3eMeNbHbIE | XapaKkTepu3oBaTh MeTaiuisl [IB
H1EJI0YHO3EMEIIbHBIE METaJTbl, UX OOIIasl XapaKTepUCTUKA Ha | TPYIIBI U UX COSIUHEHHUS HA OCHOBE MOJIOKEHHUS B
METaJIJIbI ocHoBe mnoiioxkeHuss B llepuonmueckon | [lepmoguueckoir cucreme »smemenroB . .
cucteMe sneMenToB J[. . MenneneeBa u | MenjeneeBa u CTpOCHUSI aTOMOB B CBETE OOIIErO,
CTPOEHHUS aTOMOB. [Tonyuenue, | ocobeHHoro u enuHu4yHoro. Maentuduimposarsb
dbusznueckue W XUMHUYECKHE CBOICTBA, | HIEJIOYHO3EMENbHbBIE METAIIJIBI U UX COCMHEHHUS
MIPUMEHEHUE HIEJT0YHO3EMEIIBHBIX
METalJIOB u ux COCTMHECHUI
JMemoncTpanuu. O6pa3nbl MeTaiuioB [1A
rpynmsl. B3aumopeiicTBue Kanbuus C
BoJIoM. ['opeHme wMarHus B BOJIE WU
TBEPJIOM YTJIEKHCIIOM ra3e.
KauecTBeHHbIE peakIMu HAa KATHOHBI
MarHus, Kaiblusi, Oapus. Peaxnuu
OKpalllMBaHUs TJIAMEHU COJIIMU METAJJIOB
ITA rpynnsl.
46 AfOMUHUN 1 AIOMUHUHN, CTpOeHHE aToMa, (p3udeckue | XapakTepu3oBaTh aJOMUHUA U €ro COeIMHEHHS
€ro COCIMHEHUS U XUMHUYECKHE CBOWCTBa, TMOJyYCHHE U | HA OCHOBE CTPOCHHSI aroma, OOIIMX CBOMNCTB
IIPUMEHEHHUE. METAJUIOB U OCOOCHHBIX CBOWCTB AQJTIOMUHUS H
JlaGopaTopHbIe ONBITHI. aM(pOTepHOCTH €ro OKCHAa M THJIPOKCH]IA.
14. BzaumopneiictBue amomMuHus ¢ | [IpoBoauth, HAOMIOIATh U OMUCHIBATH XUMHYECKUN
pacTBOpAMU KUCJIOT U IIEJIOYECH. AKCIEPUMEHT C TOMOUIBIO POAHOTO SI3bIKA U A3bIKA
15. TlomyuyeHue U H3yUYEHHE CBOWCTB | XUMHUU
TUAPOKCH]IA ATTFOMUHUS
47 Mertaibl MOOOYHBIX | XapaKTepUCTHKAa METAJIOB TOOOYHBIX | XapaKTepu30BaTh METAJJIbl MOOOYHBIX MOATPYIII

noarpynn. Menp

INOATPYHII MO HUX  IOJOXKEHHI B
Ilepnonnueckoil cucteme 351eMEeHTOB /I,
. MengeneeBa M CTPOCHUIO AaTOMOB.

[0 uX NoJoXxeHuro B Ilepmoandeckon cucreme
anemeHTOB /l. 1. MenneneeBa u CTpOEHUIO

aTOMOB. XapaKTepI/ISOBaTB CTPOCHHUEC AaTOMOB,




Menp:  Qusnueckue W XUMHYECKHE
CBOWCTBA, TMOJIY4EHHE U TPUMEHEHUE.
Baxxuenmue coeTuHEHUS METH.
HemoncTtpanuu. Mcnonbs3oBaHue
ruapokcuaa meau (II) B kadecTBEHHBIX
peaKIUsIX OpraHuueCKUX

COCIUHCHUM.

JlaGopaTopHble ONBITHI.

16. KauecTBeHHbIC pEAKIIUM HA KATHOHBI
MEJIH.

17. Paznoxenue runpokcuaa meau (11)

MOJy4YCHUE, NPUMEHEHHE M CBOWCTBA MEIH U
BaXXHEMIIINX €€ COCTMHECHUH.

[TpoBoaMTH, HAOMIOAATH M ONMMHUCHIBATH XUMHYECKUN
AKCIEPUMEHT C TOMOLIBIO POJIHOTO SI3bIKA U SI3bIKA
XAMUHU

48 [Munk dusnyeckue u XUMHUYECKHE | XapaKTepu30BaTh IUHK U €r0 COEIMHEHUS
CBOICTBA, IIOJIy4YEHHE U IPUMEHEHHE Ha OCHOBE CTpPOEHHUs aToMa, OOUIMX CBOICTB
HUHKAa. XapaKTepUCTUKAa BaXKHEMILIMX | METAJUIOB U OCOOCHHBIX CBOMCTB IIMHKAa U
COeMHEHUH (OKCHAAa W TUAPOKCHAA | aMPOTEpPHOCTH €ro OKCHAa U THUIPOKCHAA.
IIIHKA). [TpoBouTh, HAOMIOATH M OMUCHIBATH XUMUYECKHM
JlabopaTopHbIe ONBITHI. AKCIIEPUMEHT € MIOMOIIBIO POJIHOTO SI3bIKA U SI3BIKA

18. [Tomy4yeHre u UCCIEOBAHUE CBOWCTB | XUMUU

IMAPOKCHUIA LIMHKA

49 Xpom @u3znueckue MW XHMHYECKHME CBOWCTBA, | XapaKTEPU30BATh XPOM U €TI0 COCANHEHUS

MOJIydeHUEe W  NPUMEHEHHE  XpoMma.
XapakTepucTuka BAKHEUIIIHNX
CoeMHEHUN (OKcuAaa W THIPOKCHUJIA
xpoma (II), auxpomaroB M XpoMarToB
HIEJIOYHBIX METAJIJIOB).

OcobenHoctu BOCCTAHOBJICHUS
JTUXPOMATOB B 3aBUCUMOCTH OT CpEIbl
pacTBOPOB.

JMemoncTpaumu. [lepexon xpomara

B nuxpomaT u oOpartHo. llomydenue u
HCCIEOBAaHUE  CBOWCTB  THJIPOKCHJA

Ha OCHOBE CTPOCHMsS aroma, OOIIMX CBOMNCTB
METAUIOB M  OCOOCHHBIX CBOWMCTB  XpoMma,
amdorepHoctn ero okcuaa u ruapokcuna(lll) u
KHCIIOTHBIX CBOMCTB okcuja u ruapokcuaoB (VI).
WnentuduimpoBats XxpomMaT- U Ouxpomar-

HWOHBI.  YCTaHaBJIMBAaTh 3aBUCUMOCTb  MEXIY
KHCJIOTHO -OCHOBHBIMH CBOMCTBAMH OKCHJIOB U
THAPOKCHIOB XpOMa M 3HaYE€HHUEM CTETICHU

okuciienust. HaOmromaTe M OMUCBIBATE XUMHUYECKUI
AKCIIEPUMEHT C MOMOIIBIO POAHOTO SI3bIKA U SI3bIKA




xpoma (III). OxucnutenbHbie CBONCTBA
TUXpomaTa KaJusl

XUMHHN

50

Mapranen

duznyeckue M XHUMHYECKHE CBOMCTBA,
MOJy4YCHUE MW NPUMECHEHUWE Maprafiia.
XapaKTepuCTUKa BOKHEUIINX
COCIMHEHUI: OKCHJOB, THUJIPOKCUIOB,
coneii. OCOOEHHOCTH BOCCTaHOBJICHUS
MIEpMaHraHATOB B 3aBUCUMOCTHU OT CPEJIbI
pacTBOPOB.

JleMoHCcTpanum. OxkucnuTenbHbIe
CBOMCTBA  IIEpMaHraHara Kaius B
peakusax c OpraHUYECKUMH u
HEOPraHUYE€CKUMU COEAMHEHUSIMHU

XapakTepu30BaTh MapraHell U €ro

COCIMHEHUS HA OCHOBE CTPOCHUS

aTomMa, OOIIMX CBONCTB METAJULIOB U OCOOEHHBIX
CBOMCTB Maprasiia, €ro OKCHJI0B 1 THIPOKCHJIOB.
YcraHaBIMBaTh 3aBUCUMOCTb MEXAY MPOAYKTAMH
BOCCTAHOBJICHUS [IEPMaHIaHaTa Kajlus U Cpesion
pactBopa. Habmongath u onuceiBaTh XMMUYECKUI
DKCIIEPUMEHT C IIOMOIIBIO POAHOTO SI3bIKA U SI3BIKA
XUMUU

o1

OO0mas  xapakTepucTHKa
HEMETAJLIOB
COEJIMHEHUN

ITonoxxenue HEMETAJIJIOB B
[Tepnoguueckoi CUCTEME . n.
MenneneeBa. (OCOOEHHOCTH  CTPOCHUS
aTOMOB M KPUCTAJIOB. AJIJIOTPOIIHSI.
bnaroponusie rasbl. Ob6mmas
XapaKTepPUCTHKA BOJIOPOJTHBIX
COCIUHCHUIN HEMETAJIJIOB.

OOmiass  XxapakTepuCTHKa OKCHUJIOB U
TUPOKCUJIOB HEMETAJIJIOB.
JdeMoHCcTpanum. Monenun
KPUCTAJUTMYECKUX PEIIeTOK Ho/aa, anmasa,
rpacdura

XapakTepu3oBaTh IOJOKEHWE HEMETALUIOB B
[Tepuoguueckonr cucreme J[. M. Menaeneena.
OOBACHATH MPUYUHBI AJUTOTPOITUHA Ha OCHOBE
0COOEHHOCTEHN CTpPOCHHUS aTOMOB u
KPUCTAJUTMYECKUX pemeToK. OOBICHATh MPUIUHBI
HHEPTHOCTH OJIarOPOJHBIX Ta30B OCOOSHHOCTSIMH
CTPOCHHUS ux aTOMOB u JIOKa3bIBaTh
OTHOCHUTEIBHOCTD 3TOM XapaKTEPUCTUKH.
OOBACHATH KHCJIOTHO - OCHOBHBIC CBOICTBa
BOJIOPOTHBIX COCJIUHEHUI HEMETAJIJIOB
OCOOEHHOCTSIMM  CTPOCHHSI HMX aTOMOB U
nonoxenns B Ilepmommueckon cucreme [I. .
Menpaeneena.

OOBACHAThP HM3MCHEHHE  KHCIOTHBIX  CBOMCTB
OKCHJIOB M THAPOKCHJIOB HEMETAJIJIOB 3HAYCHUEM
CTETICHU OKHCJICHHS U TOJIOKEHHUEM HEMETAJIJIOB B
Ilepuonnueckon cucreme /. 1. Menneneesa




52 O61ue xumudyeckue | OKUCIUTENbHBIE M BOCCTAaHOBUTENbHBIE | PaccmarpuBaTh 0O0IIME XMMHUYECKHE CBOMCTBa
CBOICTBa HEMETAJIOB CBOMCTBa HEMETAJIJIOB. HEMETAJJIOB KaK OKUCIUTENICH U BOCCTAHOBUTEIICH.
demoncTpaunu. B3peiB cMecu Bojpopoza | MumtocTpupoBaTh CBOM  BBIBOJIBI M apTyMEHTHI
C KHCIIOpPOJIOM (Tpemyuero rasza). ['opeHue | ypaBHEHUsIMU XUMHYECKHUX peakiui u
cepel, Qocdopa m yras B KHUCIOpoJe. | paccMoTpeHueM ux B ceete OBP.
OoOeciBeunBanne  OpomHuoi  (¥omnoii) | Habaronath u OIMCHIBATH XUMUAYECKUMN
BO/IbI ATUJICHOM AKCIIEPUMEHT C MOMOIIBIO POJHOTO SI3bIKA U SI3bIKA
XUMHUU
53 I"anorensl U ux CtpoeHne  aTOMOB  TaJOr€HOB, MX | XapaKTepu30BaTh CTPOCHUE aTOMOB U KPHUCTAJIJIOB
COCTTMHECHUS CpaBHUTEIbHAS XapaKTEPUCTHKA. | © CBOMCTBA TaJOT€HOB U UX COEJUHEHUU B CBETE

CaoiicTBa MPOCTHIX BEIIIECTB, | o0IIero, 0COOCHHOTO U SIMHUYHOTO.
00pa3oBaHHBIX rajJloreHaMy. | YCTaHaBIMBaTh  3aKOHOMEPHOCTH  H3MEHEHUS
OkuciauTenbHbIE CBOMCTBA TAJOrCHOB. | CBOMCTB TaJIOTGHOB W WX COCIMHCHUHM B
["anorenoBogOpOIHL, nux CBOICTBA, | 3aBUCUMOCTH OT UX Toj10keHus B [lepuoauueckoit
CpaBHUTEIIbHAS XapaKTEPUCTHUKA. cucteme. UnentuduimpoBaTh TaJIoreHU ]~ HOHBI.
XJI0p U €ro COEIMHEHHs, HAXOXKICHUE B [IpoBoaNTH, HAOIIOAATH U ONMKUCHIBATH XUMUYECKUM
npuponae, HOJYy4CHHUC, CBOWCTBA, DKCIEPUMEHT C IIOMOIIBIO POIHOIO SA3bIKA U A3BIKa
npuMeHeHue. XJIOPOBOAOPOA M CONSHAS | X|MUU
KHCJIOTA. XJ10pUabI. Kucnoponusie
COCIMHEHHUS XJIopa.
JemoncTpauuu. [amorensl (mpocTbie
BemiecTBa). OKUCIUTENbHBIE CBOMCTBA
xjopHor Boabl. [lomyuenuwe cossaHOM
KHUCJIOTHI U €€ CBOMCTRA.
JlaGopaTopHble ONBITHI.
19. KauecTBeHHbIE peakiuu Ha
rajoreHUIMOHBI

54 XabKOTeHbl — Haxoxxnenne kuciopoma ©  cephl B | XapaKTepu30BaTh aJJIOTPOIHUIO KHUCJIOPOAQ, €ro

[IpocTeie BemecTBa

pupose, NOJIyYE€HHE ux B
IPOMBIIIEHHOCTH M 1ab0paTopuu.
CBolicTBa KHCIOPOJA U CEPBI:

CBOICTBa, MOJyYEHUE W MPUMEHEHHE O30HA U
KHCII0poia. PackpbIBaTh poiib KUCIOPOIA
B OpraHu3allui JKM3HM Ha  3emie W




aorpornisi M (U3WYECKHE CBOWMCTBA
aJUTOTPOITHBIX MoAU(PUKALINN;
OKHCJIUTEIbHBIE CBOWCTBA KHUCIOpOAA U
Ceppl B  pEAKUUSIX C  MPOCTHIMHU
BEILIECTBAMM. BoccranoBuTenbHbIE
cBOMCTBa cepbl. OKHUCIEHUE KHUCIOPOIOM
CIOXHBIX  BemecTB.  OKUCTUTENTbHBIE
CcBOMCTBa 030HA. [IpuMeHnenue kucinopoa
1 030Ha. [ IpumeHeHue cepsl.
Hemouncrpauun. Ilonydyenune kuciopoja.
[TonyuyeHnne OKCHUIOB TOPEHHEM MPOCTHIX
U CIOXHBIX BellecTB. BzaumopeiicTBue
ceppl ¢  MerauilaMu  (QUIIOMUHHUEM,
[IUHKOM,

KeIIe30M)

MHTEHCU(PUKALIMYU TPOU3BOACTBEHHBIX MPOIIECCOB.
XapakTepu3oBaTh CTPOCHUE aTOMa, AJUIOTPOIUIO
CepHl, MIPOTHO3UPOBATH ee CBOMCTBA,
MOATBEPKIATh UX ypaBHEHUSIMU
COOTBETCTBYIONIUX peakuuid. [IpennaraTe crmocoos
MOJIYy4YEHUSI HA OCHOBE HAaXOXCHUS B

npupojie. YCTaHaBIMBATh 3aBUCHUMOCTb MEXIY
00JacTsMH MPUMEHEHUS CEPhI U €€ CBOMCTBAMU.
HaGmronats u OITMCHIBATh XUMHYECKUN
AKCIIEPUMEHT
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CoenuHeHus
cephl

CepoBOJIOpO/I, HAXOXJEHUE B TMPHUPO/IE,
MOJIyYEHHUE, CTPOEHUE MOJIEKYJIbl MU
CBOMCTBa: (U3MYECKUE M XUMHUYECKHE.
CepoBoJIOpoIHAsT KHUCIIOTa U CYJIb(UIBL.
Okcun cepsl  (IV), ero cBoiicTBa.
CepHucras kucnora u ee conu. CepHas
KHCJIOTA: MPOMBIIUIEHHOE ITPOU3BOJICTBO,
¢usnyeckue M XMMHYECKHE CBOMCTBa
(OKUCTUTENBHBIC u 0OMEHHBIE).
IIpumenenne cepHolt kucioTel. Comu
CEPHOM KHUCIIOTHI.

JemoHcTpanum. [Tonmyuyenue
CEpOBOJIOPOJIA u CEpPOBOJIOPOIHOM
KUCJIOTBI,  JIOKa3aTeJIbCTBO  HAJIWYHUS

cynsdua-nona B pactBope. CBoiicTBa
CEPHOM KHUCIIOTHI.

XapakTepu3oBaTh CTpOCHUE MOJIEKYJIbI
CEpOBOIOPOIA n MPOTHO3UPOBATH
BOCCTAHOBUTEIIbHBIC CBOMCTBA, MOATBEPKIATh UX
YpPaBHEHUSAMHU COOTBETCTBYIOIINX PEAKIIHM.
OnuceIBaTh (hu3HoIOTrHIECKOe JIercTBre
CEpPOBOJIOpPOJIa W  TMEPBYH  MOMOIIbL  MpHU
OTPABJICHUH UM.

XapakTepu3oBaTh OKCHUJIBI CEpPhl KaK THUITUYHBIC
KHCIIOTHBIE  OKCHABl W  TOATBEPXKIATh ATy
XapaKTEPUCTUKY YPAaBHEHHUSIMU COOTBETCTBYIOIIUX
peaKuuii.

Ha ocHoBe aHayin3a HaXOXKJACHUS CEPbI B MPUPOIL
npeayiaraTh HCTOYHUKU CBIPbS IS TIOJYYCHUS
Cep- HOM KHCJIOTBI U MPOTHO3UPOBATH CTAIUU
npou3BoJCcTBA. ONUCHIBATH MPOU3BOJICTBO CEPHOM
KHCJIIOTBI HAa OCHOBE HAYYHBIX MPHUHIIUIIOB




JlabopaTopHbIe ONBITHI.

20. Os3HakoMJIeHHE €  KOJUJIEKIUEH
IIPUPOJHBIX COEAVNHEHU CEpBI.

21. KauecTBeHHbIE peaklUy Ha Cyabpun-,
CyIb(UT- U CyIb(paT-aHUOHBI

IIPOU3BOJICTBA, NPUHLNIIA JIe-IIlaTenne u
TpeboBaHUM DKOJIOTHMYECKOM 0€e30IIaCHOCTH.
XapakTepu30oBaTh COCTaB, KIacCH(PUKAIMOHHYIO
MPUHAJUICKHOCT W CBOMCTBAa pa30aBIECHHOW H
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI B

ceere TOJI wu OBP. Wnpentudunuposarsb
cynbdua-cyabdur- u cynbdaT-aHUOHBI.
[IpoBoauTh, HAOIIOAATH U ONMKUCHIBATH XUMUYECKUM
AKCIIEPUMEHT C MOMOIIBIO POJTHOTO S3bIKA U SA3BIKA
XUMHUHU
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A30T u ero
COeINHEH

Haxoxnenne B mipupoae, NOIYYEHHE.
Crpoenne MoseKyibl. OKUCIUTEIBHBIE U
BOCCTAHOBHUTEJIBHBIE  CBOWCTBAa  a30Ta.
IIpumeHeHne a30oTa. AMMUAK: IOJy4YEHHUE,

CTpOCHHUE MOJIEKYIIBI, CBOICTBA
(OCHOBHBIE, peaKIm
KOMILJIEKCOOOpa30BaHus,

BOCCTaHOBHTEIIBHEIC, OKHUCJIUTEIHHBIC,

peaKLuu C OPraHuYECKUMHU
BEUIECTBAMU U C YIJIEKUCIBIM Ta30M).
Conu aMMOHUST W UX TpPUMEHEHHE.
Okcuapl a30oTa, UX CTPOCHUE M CBOMCTBA.
A30THas KUCIIOTa: MOJIY4YEHHUE, CTPOEHUE
MOJIEKYJIBI M cBoWcTBa. Hwurtpatsel, wnx

TEPMHUYECKOE pasyiokKEeHUE.
Pacno3znaBanue HUTPATOB u 1504
IIPUMEHEHHUE.

JemoncTpaunu. CxeMa MPOMBIIUICHHON
YCTAaHOBKM  ()PAKIIMOHHOW  TMEPErOHKU
Bo3ayxa. llomyyeHne wu  pasiioxkeHHE
xjopuna amMmoHus. [lomyyeHune oxcunaa

XapakTepu30BaTh CTPOCHUE aTOMOB U KPUCTAJIIIOB
a30Ta, ero (pu3uvyecKkue u XUMUYECKHUE CBONCTBA,
MOJIyYEHUE U TPUMEHEHHE.

XapakTepu30oBaTh CTPOEHUE MOJICKYJIbI AMMHUAKA,
€ro MojydeHue, coOMpaHuWe MU paclo3HaBaHUE, a
Takke cBoiictBa B cBete OBP u oOpasoBanus
KaTUOHA aMMOHHUS.

OmnuceiBaTh PPaAKIIMOHHYIO TIEPETOHKY BO3TyXa.
XapakTepu3oBarb OKCHUABI a30Ta Ha OCHOBE
OTHECEHHUs MX K Oe3pa3NMYHBIM WM KHCIOTHBIM
OKCHJIaM.

UnentudumupoBats ux.  XapakTe pHU30BaTh
COCTaB, KJIacCU(UKAIMOHHYIO MPUHAJUICKHOCTh U
CBOMcTBa pa30aBICHHOW W KOHIIEHTPUPOBAHHON
a30THOM KkucyoTel B cBete TOJ] u OBP.
OnuceiBaTh CIIOCOOBI MOJYYCHHSI OKCHJIOB a30Ta U
A30THOU KHCIIOTHI.

HaGmronate u ONUCHIBATH XUMHYECKUI
AKCIIEPUMEHT




azota (IV) peaknueit B3aumonencTBUs
M€JIM C KOHLIEHTPUPOBAHHOM a30THOM
KucioTod. B3zanuMoielictBue okcuaa a3ora
(IV) ¢ Bomoit. Pasnoxenue HUTpaTa
HaTpusl, TOPEHHUE YEPHOTO OPOXa.
JlabopaTopHbIe ONBITHI.

22. KauecTBeHHas peakius Ha HOH
aMMOHMUS.

23. Pacrio3HaBaHUE HUTPATOB
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®ocdop u ero
COCTMHCHHUS

Haxoxnenne B npupojie, Noy4eHue.
Annorponuss u  (U3UYECKUE CBONCTBA
Monudukaruit. OKUCITUTENbHBIE CBOICTBA
(peakuuu c MeTaJlJIaMH ) u
BOCCTAHOBUTEINbHBIE CBOMCTBA (ochopa
(peakuuu ¢ rajoreHamMH, KHCIOPOIOM,
KOHIEHTPUPOBAHHOM CEPHOM M a30THOU
kucinotamu). Oxcua docdopa (V).
docdopHbIEe KUCIOTHI U KX COJIH.
Hemonctparuu. ['openue docdopa,
pactBopeHue okcuaa pocdopa
(V) B BoJie U uCCleIOBaHUE MOTYYEHHOTO
pacTBOpa UHANKATOPOM.

JlaGopaTopHbIe ONBITHI.
24. KauecTBeHHas peakius Ha Gocdar-
aHUOH

XapakTepu3oBaTh CTPOCHHE aTOMa, AJUIOTPOIIHIO,
CBOICTBA, MOJTyYeHUE U PUMEHEHHE Pocdopa.
CpaBHUBaTh KpacHbIi 1 6enbiit hocdop.
VYcraHaBiaMBaTh B3aUMOCBSI3b MEXKAY CBOWCTBAMHU
dochopa u ero mnpumeHenueM. Ilpennarate
CIIocoObI osy4eHus: opToochopHOit KHCIOTHI U3
OPUPOJHOTO  CBIPbSI W TMOATBEPXKIATh  UX
mpoleccaMy, TMPUHATHIME HA  MPOHW3BOJICTBE.
Nnentudumuposats dochar-annon. Habmromats
U ONHCHIBaTh XUMHUYECKHI JKCHEPUMEHT C
TIOMOIIIBIO0 POJTHOTO SI3bIKA U SI3bIKA XUMUHU
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Yriepon u ero
COCTMHCHUS

Haxoxnenue B mpupoje. AmIOTponus u
duzuveckue CBOMCTBA  MoAMQUKAIII
(moBTOpenue). XUMHUYECKHE CBOWMCTBA
yriepoja: BOCCTAHOBUTEJIbHbBIC
(B3auMoOJIeHiCTBUE C raJjoreHamu,
KUCIIOPDOAOM, CEpOM, a30TOM, BOJOH,

XapakTepu30BaTb CTPOCHHUE aTOMa, aJUIOTPOINIO U
CBOICTBA yIJIepo/ia.

VYcraHaBiauBaTh  3aBUCUMOCTh ~ MEXKAY  THUIIOM
ruOpuau3anun  opouTaisei y  auIOTPOMHBIX
Mo u(UKALUI yriiepoJa U UX CBOMCTBAMH.
XapakTepu3oBaThb  IOJYy4YeHHE, CBOWCTBA W




okcugom meau (I1), KoHLEHTpUpPOBAHHOM
CEpHOM M a30THOM KHUCIOTaMU) U OKHCIIU-
TelbHbIE (B3aUMOJICICTBUE C

MeTajulaMHi,  BOJOPOJOM,  KPEMHHUEM,
6opom).

[Tomyuyenue, CBOMCTBA W NPUMEHEHUE
OKCHJIOB yTriepoja. YToJjibHas KHUCIIOTa U
€€ COJIN.

JemoncTpannu. Kosekuuss nmpupoaHbIX
coennHeHuN yriepona. Kpucramimueckue
peleTky anMasa u rpadura. AacopOus
okcuga azora (IV) aKkTMBHpPOBaHHBIM
YTJIEM. ITepexon KapOoHaTa B
rUApoKapOoHaT u oOpaTHo.
JlaGopaTopHble ONBITHI.

25. IlonydyeHue  yTJIEKHCIOro  rasa
B3aUMOJEIICTBUEM MpPaMopa C COJISTHOM
KHMCJIOTOM Y MCCIIEIOBAHUE €TO

CBOMCTB.

26. KauecTBeHHas peaxkuus Ha
KapOOHAT - aHHOH

IPUMEHEHHE OKCHUJOB YIVIEpOJa M  YIrOJbHOM
KHCJOTBHI.

[Ipennarate myTH mpeBpalleHus KapOOHAaTOB B
rupokapOoHaTsl U 00paTHO. UaeHTupuIpoBaTh
YTJIEKUCIIBIN ra3 U KapOOHaT - aHUOH.
Habmonate U OIUCHIBATH
AKCIEPUMEHT C ITOMOILBIO

POJIHOTO SI3bIKA U SI3bIKA XUMUH

XUMAYECKUN
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Kpemnnii u ero
COCIMHECHUS

HaxoxneHue KpeMHHUsSI B MPUPOAE U €ro
MOoJy4YeHue. AJJIOTpONUs M CBOMCTBA
QJUIOTPOIHBIX MOAUPUKAIIUNA  KPEMHUSL.
BoccranoBurtenHBIE (peaxiuu c
rajoreHamu, KHCJIOPOJOM, pPacTBOpAMU
eJ04e) M OKUCIMUTEIbHBIE CBOMCTBA
KpeMHHsI  (peakiuu C  MeTaJJlaMu).
IIpumenenne kpemausi. OKCUl KPEMHHS,
KpEMHHUEBass KHCIOTa M €€  COJIM.
CunmkatHasi IPOMBIIIIIEHHOCTb.

XapakTepu30BaTh CTPOCHUE aTOMa, aJNIOTPOIUIO U
CBOICTBa, NOJIy4EHUE U IPUMEHEHUE KPEMHMUS.
XapakTepu3oBarb  IOJIYyYEHUE, CBOWCTBA M
npuMeHenne okcuaa kpemuus (IV) u kpemHueBoi
KACIOThl. OINHCHIBaTh OCHOBHBIE IIPOM3BOJICTBA
CHWJIMKaTHON IIPOMBIIIJIEHHOCTH.
HaGarogars u OIMCHIBATH
HKCIIEPUMEHT

XUMHYECKUH




JemoncTpaunu. Kouiekuuu npupoHbIX
CWJIIMKAaTOB M TPOAYKIHUH CHIMKATHOU
MIPOMBIIIJIEHHOCTH.

JlabopaTopHbIe ONBITHI.

27. IlonyyeHne KpEeMHUEBOU KHUCIOTHI
B3aUMOJICIICTBUEM pPACTBOpA CHJIMKATa
HaTpHs C CUIBHOM KHUCIIOTOM.

28. PacTBopeHne KpEMHUEBOW KHUCIIOTHI B
11eJI0YN

60 O0o00menue 51
cUCTeMaTu3alus 3HaHUHU
10 XUMHHU
DJIEMEHTOB
61 KonTponsHas padora Ne 4
«XHUMHUS DIIEMEHTOBY
62 Kucnotsl opranndeckue CocraB, kaccuuKkamus 1 HOMEGHKIAaTypa | XapakTepu3oBaTh COCTaB, Kilaccupukamuioo U

N HCOPraHU4CCKUC

HEOPTraHUYECKUX M OPTraHUYECKUX KHUCIIOT.
[TonyueHne BaKHEWIINX OPraHUYECKUX U
HEOPraHUYECKUX KUCIOT. XUMUYECKUE
CBOMCTBAa (peakiuu C MeTajlaMu, C
OKCHUJIaMH METAJJIOB, C OCHOBAaHUSIMHU, C
COJIIMH, CO CITUPTaAMHU).
OKHMCIUTENBHO - BOCCTAHOBUTEIIbHBIE
cBoiicTBa KucjaoT. OCOOCHHOCTH CBOWMCTB
CEpHOM U a30THOM KHCJIOT, MyPaBbUHOMN U
IIaBEJICBOM KHCIIOT.

JemoncTpaunu. B3anumoeiictsue
KOHIICHTPUPOBAHHBIX a30THOU H

CepHOW KHCIIOT, a TaKkKe pa30aBICHHON
a30THOM KUCJIOTEI C MEILIO.

cBoricTBa KucioT B ceere TOJl u OBP. Paznuuats
obmiee, ocoO0eHHOE M EIWHUYHOE B CBOMCTBAX
a30THOW, KOHIEHTPUPOBAHHOMN CEepHOM U
MYPaBbUHON KHUCJIOT.

Paznuuath 3BOMIOIMIO NPEACTABICHUN O KUCIOTaX
B CBETE:

— QTOMHO ~MOJIEKYJISIPHOTO YUYEHUS;

— TO/I;

— IPOTOJIUTUYECKOU TEOPUH.

ITpoBoHTH, HAOIIOAATH M ONMMKMCHIBATH XMMUYCCKHMA
AKCIIEPUMEHT




Peakius «cepeOpsiHOro 3epkania» s
MYpaBbHUHON KUCIIOTHI

63 OcHoBanus opranundeckue | CoctaB, kiaccudukanusi, HOMEHKIATypa | XapaKTepu3oBaTh COCTaB, KiIacCUPUKAIUIO U
Y HEOPTaHUYECKHE HEOPraHUYECKUX u OPraHUYECKHUX | CBOMCTBA OCHOBaHUM B CBETE TEOpUH
OCHOBaHMUI. OcHOBHBIC CIIOCOOBI | BJIEKTPOTUTHICCKON  aucconmanuu. Pa3nudaTh
MOJIYYEHHS TUJIPOKCUIOB o0111ee, 0COOCHHOE U €JUHUYHOC B
METaJuIoB (IeJI0Uel — peaKkusIMU CBOMCTBaX THUAPOKCUIAOB M OECKUCIOPOIHBIX
METaJJI0B U UX OKCHUAOB C BOJIOM, OCHOBaHHUI.
HEPACTBOPUMBIX OCHOBaHUN — pe- Paznuuare  9BOMIONMIO  TPEACTABICHHH 00
akuueil obmeHna). IlonyueHne amMmuaka M | OCHOBaHMSIX B CBETE:
AMHWHOB. XUMHYECKUE CBOWCTBA | — ATOMHO ~MOJICKYJISIPHOI'O YUCHHUS;
OCHOBAaHUIL; meaodet  (peakuuum € | — TO;
KHCJI0TaMu, KHCIIOTHBIMH OKCHJaMH, | — HpOTOJII/ITI/I‘{eCKOﬁ TEOPHUH.
pacTBopamu  COJICH, Y IIPOCTBIMH | [IpoBOANTH, HAOIIOAATH M OMKUCHIBATH XUMUYECKUIMA
BCLICCTBAMH, C TaJIOTCHIIPOU3BOAHBIMU | HKCIEPUMEHT
YIJIEBOJIOPOJIOB,  (EHOJOM, JKUPAMH);
HEPACTBOPUMBIX OCHOBAaHUM (peakuuu ¢
KHCIIOTAMU, PEAKIINK PA3JIOKEHUS).
Jemoncrpanun. Bzaumoneicraue
aMMHaKa u METHUJIaMHHA c
XJIOPOBOJIOPOIOM M BOJOM
64 AmdoTrepHbie CriocoObl  monydeHust  aM(OTEPHBIX
OpraHUYECKHUe coeTMHEHUH (aMpOTEPHBIX XapakTepu3oBaTh amM(OTEpPHBIC OpPraHUYECKHE U
u HEOPraHWYECKUE | OCHOBAHUH u aMUHOKHCIIOT), UX | HCOPraHMYECKUE BEUIECTBA KaK COCAUHEHUS C
BEIleCcTBa XUMHYECKHE CBOMCTBA. OTHOCHUTENIBHOCTD | TBONCTBEHHBIMU KHCJIOTHO - OCHOBHBIMH

JIEJICHUS] COCIMHEHUW Ha KHUCIOTBl U
OCHOBAHUS.

demouncTpanun. Bzaumonencrsue
pacTBopa  THAPOKCHMJA  HaTpus  C
aM(pOTEepHBIM THIAPOKCHUIOM ITHHKA

WJIW aJTIFOMUHHUS

CBOMCTBaMH. APryMEHTHUPOBATh OTHOCHUTEIHbHOCTD
JIEJICHNS] COEIMHEHUIN Ha KUCJIOThl 1 OCHOBAHMS




65 ['enernueckas [ToHsITHS «TEHETHYECKAS CBSI3bY XapakTepu3oBaTh TEHETUYECKYIO) CBSI3b MEXIY
CBS3b MEX]y KJIaccamu U «TEHETHYECKHH psa». OCHOBHBIC KJIJacCaMU  OPTraHWYEeCKUX U  HEOPraHUYEeCKUX
OpraHNYeCcKHX MPU3HAKU TEHETHYECKOTo psija. COCIMHEHUN W OTpaxkaTb €€ Ha I[HCbME C
u HEOPTaHWYECKHX | [ eHeTHYEeCKUE PSIbI METAJIOB MOMOIIBI0  OOOOIICHHOW  3alMCH  «IETOYKH
CO€IMHEHUN (Ha mpuMepe KaJIbLIMSL U Keje3a) MEPEXOIOBY.

¥ HEMETAJJIOB (Ha IpUMepe Cepbl U KonkperusupoBaTth Takue HENOYKH ypaBHEHUSIMHU
KPEMHUS1) ¥ TIEPEXOTHOTO dIIEMEHTA XUMHYECKHIX

(Ha mpuMepe amOMuHUS). ['eHeTHUUeCcKue | peaKkiuu.

psaAbl U TEHeTWYecKas  CBs3b B | Pa3ianuarh TMOHSATUS «TEHETUYECKas CBSI3b» U
OpraHMyeckod XuMuHM. EIWHCTBO MUpa | «T€HETUYECKUH PsIIy.

BEIIECTB. HaGmrogars 171 OIINCHIBATH XUMHYECKUU
JemoncTpauuu. OcyiiecTBieHe HKCIIEPUMEHT

MpEBPALLICHUN:

1) Ca — CaO — Ca(OH)2

P — P205 — H3PO4

2) Cu — CuO — CuS0O4 —

— Cu(OH)2 — CuO — Cu

3) C2H50H

C2H4 — CH3COH — CH3COOH

CH20H CH20H

66 [TpakTueckas CobmoiaTh IpaBWiIa TEXHUKU O€30MACHOCTH MpHU
pabota Ne 3 pabore ¢ JabOpaTOpHBIM OOOPYIOBAaHUEM H
[Tonyyenue  Ta3oB HarpeBaTeIbHBIMH  NpuUOOpamMu, a  TaKKe
U3YYCHHC XUMHYECKUMH  pEaKTHBaAaMH,  JKOHOMHO W
WX CBOWCTB OKOJIOTHYECKH TPaMOTHO OOpamarbcsi ¢ HUMH.

67 [IpakTrueckas HccnenoBate xumuieckue o0beKThl. OUKCUPOBATH
pabota Ne 4 pe3yabTaThl HAOIIOACHUH
CpaBHeHue CBOWCTB 1 GOPMYJIHPOBATH BHIBOJIBI HA UX OCHOBE
HEOPTaHMYECKHUX u
OpPraHNYECKHX

COEIMHEHUN
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KonTponsHas padora Ne 5
o TeMe «Berectsa
U UX CBOMCTBa»

O600maTh W CHUCTEMATU3UPOBATH CBEIECHUS O
KJIaCCU(UKAIIMKM U CBOMCTBAX HEOPTAHUYCCKUX
Y OPraHMYECKHUX BEIICCTB

KAJIEHJAPHO-TEMATHUYECKOE ITJIAHNPOBAHUE
11 kmace (2 4 B Henento, 3a Toj 68 )

JATA No YPOKA TEMA YPOKA

TEMA 1. CTPOEHUE ATOMA (10 Y)

1 Crpoenne aTroma

2 Crpoenne aToMHOro sigpa. M3otonsl. SAnepHbie peakiuu

3 CocrostHue 3nekTpoHa B aroMe. KBaHTOBBIE uncia

4-5 CrtpoeHnue 31eKTPOHHBIX 000JI0UEK aTOMOB.
DIIEeKTPOHHBIE U JICKTPOHHO -Tpadudeckue GpopmMynsl (KoHPUTyparuu

6 BanenTHBIE BO3MOXHOCTH aTOMOB XMMHUUYECKUX 3JIEMEHTOB

7 Otkpeitue /1. 1. MenneneeBsim [lepuoanueckoro 3akoHa

8 3aBUCUMOCTb CBOMCTB 2JIEMEHTOB M COCJAMHEHHM OT MX MojiokeHus B Ilepumoamdeckoil cucreme.
3nauenue [leproanueckoro 3akoHa

9 O06o001eHue u cucremaTtusaius 3Hanui o teme «llepuoauyecknii 3akon u [lepuoguyeckas cucrema
xuMmuyeckux 3nemMeHToB /. 1. Menaeneeray»

10 KonTponsnas padora Ne 1 nmo reme «CtpoeHue aromay
TEMA 2. CTPOEHUE BEIIECTBA. IV CITEPCHBIE CUCTEMBI (12)

11 XuMu4deckas cBs3b. IOHHas CBSI3b

12 KoBanienTHas cBs3b

13 Mertamueckas




CBA3b

14 Bonoponanas
CBSI3b.
15 Enunas npuposa XuMHYECKUX CBA3EH
16 Teopus cTpoeHUsT XUMHYECKUX COCIUHEHUN
17 [Tonumeps! OpraHuYeCcKue U HEOPTaHUYECKUE
18 YucThle BemecTBa U CMECH.
PactBOpBI
19 Pemenue 3anau
20 [ToHsITHE O AWCTIEPCHBIX CUCTEMAX, UX KIAaCCH(UKALNS U 3HAUCHUE
21 O000I11IEHIE U cUCTEMATH3AIIUS 3HAHUI 10 TEME
22 Kontponsnas padora Ne 2 mo teme «CtpoeHue
BeniecTBa. JlucnepcHble CUCTEMBI U PACTBOPBD)
TEMA 3. XUMHWYECKHUE PEAKIIH (13)
23 Krnaccupukanuss XUMHUYECKHX pEaKIWid 1O YUCIY W COCTaBy PEarupyroIlIUX BEIIECTB H JPYTUM
MpU3HAKAM
24 Knaccudukanus peakiuii mo "3MEHEHUIO CTETICHEe OKUCIICHHS aTOMOB
25 TeruoBbie 3 PeKTh U MPUIUHBI TPOTEKAHUS XUMUYECKUX PEAKIIUN
26 Karanus u karanuzatopsl
27 XHUMHUUECKOE paBHOBECHE
28 Pemenue pacuetrHsix 3a1a4
29 [IpakTuyeckas padora Ne 1
30 DNEKTPOTUTHYECKAS TUCCOLIUAIIHS
31 CBoiicTBa pacTBOPOB AJIEKTPOIUTOB
32 I'unponus
33 [IpakTuyeckas padora Ne 2




34

O060011eHrne U CUCTEMATU3AINS 3HAHUH 110 TeMe « X UMHYECKHE PEaKIUM»

35 KontponpHas padora Ne 3 mo TeMe « XUMHUYECKHE PEAKITHI
TEMA 4. BEILIECTBA U UX CBOMCTBA

36 Kiaccudukarus HeopraHm4ecKux BEIIeCTB

37 Knaccudukaruss HeopraHnyeckux BemiecTB. KOMIUIEKCHBIE COCIMHEHUS HEOPTraHWYeCKHe W
OpPTaHNYECKHE

38 Knaccuduxanms opraHnuecKknx BEIIECTB

39 OO01mas xapaKTepruCTUKa METAJUIOB U UX COCAMHCHUM

40 XUMHYECKHE CBOMCTBA METAJJIOB

41 Koppo3sus merannoB

42 [Tonyuenue MeTanIoB

43 DIeKTpoan3. XUMHYECKHE HCTOYHUKH TOKa

44 [1lemouHbBIC METaILIBI

45 bepunnuii, Maraui U MEI0YHO3EMEJIbHBIE METAILIIBI

46 AJIIOMUHUI U €T0 COeTUHEHUS

47 Mertamisl mOOOYHBIX MOATpYyIL. Menb

48 [unuk

49 Xpom

50 Mapranerg

o1 OO6m1as XxapakTepUCTUKA HEMETAIJIOB U UX COCTMHEHUIN

52 OO01mme XUMAYECKHE CBOMCTBA HEMETAIIIOB

53 ["anoreHsl 1 KX COCIMHCHHUS

o4 Xanbkorensl — IIpocTeie BemecTa

55 CoenuHeHust cepbl

56 ABOT U ero coeJUHEHHUS




57 docdop u ero coeqHEHUS
58 Yrieposa v ero coeTMHEHUS
59 Kpemnwuii u ero coenuHeHus
60 O00011IeHIE U cUCTEMATH3AIIUS 3HAHUI 10 XUMUU DJIEMEHTOB
61 KontponpHas padora Ne 4 « XUMHS 2JI€MEHTOBY
62 KucmoTsl opraHiudeckre ¥ HeOpraHu4IeCKue
63 OcHOBaHMS OPraHMYECKHE U HEOPTraHUICCKUE
64 AMoTepHbIE OpraHuuecKue
Y HEOPTaHWYECKHE BEIIEeCTBA
65 I'eHeTHueckas CBSI3b MEXAY KiacCaMU OPTraHUYECKHX U HEOPraHMYEeCKUX COCTMHECHUM
66 [Tpaktuyeckas pabota Ne 3
[TonydyeHne ra3oB 1 U3y4EHHE UX CBOMCTB
67 [IpakTrueckas
pabota No 4
CpaBHEHHE CBOMCTB HEOPIraHMYECKUX U OPTaHMUCCKHUX COCTUHEHUMN
68 KonTtponsHas padora Ne 5 o reme «BemectBa
1 UX CBOMCTBa»

MMAHVPYEMBIE PE3YJIbTATbI USYHEHNA
YUEBHOIO NMPEOMETA «XUMUA»
HA YPOBHE CPEJHEI'O OBHIEI'O ObPA3OBAHHNA

BoinyckHUK Ha 0230BOM YPOBHE HAYYHMTCH:
® TIOHMMATh XMMHUYECKYIO KAPTUHY MUpPa KaK COCTABHYIO YaCTh L[EJTOCTHOM HAYYHOM KapTUHBI MHUPA;
® PaCKpBIBATH POJIb XUMHUHU H XUMUYECKOTO MPOU3BOJICTBA KaK MPOU3BOAUTEIHLHON CHIIBI COBPEMEHHOTO O0IIIECTBA;
e (hopMynHpOBaTH 3HAYCHUE XUMUHU U €€ JTOCTUKEHHI B IIOBCETHEBHOMN )KM3HU YEIIOBEKA;
®  YCTaHABJIMBATh B3AMMOCBS3H MEXY XUMUEU U APYTMMH €CTECTBEHHBIMU HAYKAMMU;




dbopmymupoBath [lepuomndeckuii 3axon J[. 1. MenneneeBa n 3akOHOMEPHOCTH U3MEHEHUN B CTPOCHUU U CBOMCTBaX XUMUYECKUX
AJIEMEHTOB U O0pa30BaHHBIX WMH BeEIIECTB Ha ocHoBe Ilepuonuyeckoil cUCTeMBl Kak Tpapuueckoro OTOOpaxeHUs
[lepuoanueckoro 3aKoHa;

(GopMy/IHpOBaTh OCHOBHBIE TOJOKEHUS TEOPUM XHUMHYECKOTO CTPOEHHUs OpraHnyeckux coeauHeHnii A. M. bBytneposa,
PacKpbIBaTb OCHOBHBIE HAIIPABJICHUS 3TOM YHUBEPCAIBHOU TEOPUH — 3aBUCUMOCTH CBOMCTB BEILIECTB HE TOJIBKO OT XUMHUYECKOTO,
HO TaKK€ M OT D3JEKTPOHHOTO M NPOCTPAHCTBEHHOTO CTPOEHUS W WIUIIOCTPUPOBATh MX IpUMEpPaMU W3 OPraHUYECKON u
HEOPraHWYECKOW XUMUH;

apryMeHTHpPOBAaTh YHUBEPCAJIbHBIN XapaKTep XUMUYECKUX MTOHATUH, 3aKOHOB U TEOPHI JIJIs1 OOBSICHEHUS COCTaBa, CTPOCHUS,

CBOICTB M 3aKOHOMEPHOCTEN 0OBEKTOB (BEILECTB, MATEPUAJIOB U MPOIIECCOB) OPraHMYECKONW U HEOPTraHMYECKOW XUMUMU;

XapaKTepHu3oBaTh S-, P- U d-s7eMEeHTEI IO UX IOJIOKEHUIO B HepHO,Z[I/I‘IeCKOﬁ CHCTCMC ,H . MeH,Z[eJICCBa;
KJIaCCI/I(l)I/IHI/IPOBaTB XUMHNYCCKHUC CBA3U U KPUCTAIUIMYCCKNC PCHICTKH, 00BACHATH MEXAHU3MBI MX 06p330BaHI/I}I 1 JOKa3bIBATb

EAMHYIO IPUPOAY XUMHUYECKHX CBsI3ei (KOBAJICHTHOM, HOHHOM, METAJUTHUECKON, BOJIOPOTHOMN);

OOBACHATH TPUYMHBI MHOTOOOpa3Hsl BEIIECTB Ha OCHOBE MIPUPO/IbI IBICHUN U30MEPUH, TOMOJIOTHH, AJNTOTPOIINH;
KJIaCCUPUIIUPOBATh XUMUUYECKHE pEaKIMH B HEOPraHMYECKOW M OpPraHMYeCKOM XUMHUM TO Pa3IMYHBIM OCHOBAaHUSIM W
YCTaHABIIMBATH CTICU(PHUKY TUIIOB PEAKIIUI OT 00IIero yepe3 0COOCHHOE K eAMHUYHOMY,

XapaKTepU30BaTh THAPOIIN3 KaK Crienu(UIHbI OOMEHHBIN MPOIIECC U PACKPBIBAThH €TI0 POJIb B )KUBOW U HEXKUBOU MPUPOJIE;
XapaKTEePU30BaTh AJIEKTPOIU3 KaK CICIU(UYHBIN OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIN MPOLIECC U €T0 MPAKTUYECKOE 3HAUCHHE;
XapaKTepU30BaTh KOPPO3UIO METAIIIIOB KaK OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIN MPOIIECC U MpeJyiarath CriocoObl 3aIUTHI;
OMHUCHIBATh TPHUPOJY MEXAaHU3MOB XHMHYECKUX PEaKIUi, MPOTEKAIONUX MEXAYy OPraHMYeCKUMU W HEOPraHUYECKUMH
BEILIECTBAMU;

KJIacCU(UIIMPOBATh HEOPTAHUYECKUE U OPTAaHMUECKHE BEIeCTBA M0 Pa3IMYHBIM OCHOBAHUSIM;

XapaKTEepPU30BaTh OOIME XUMUYECKHUE CBOMCTBA BAXKHEUIIINX KJIACCOB HEOPTaHUYECKUX U OPTaHUYECKUX COSTUHEHUM B TUIAHE OT

o0u1ero yepe3 0CoO0EHHOE K €IMHUYHOMY;

MCIOJIb30BATh 3HAKOBYIO CUCTEMY XMMHUYECKOTO SI3bIKa JJIs1 OTOOpaKeHUs cocTaBa (XuMudeckue GopMyIibl) U CBOMCTB (XUMHYE-

CKHE YpaBHEHHsI) BEIIECTB;

UCIOJIB30BaTh IMpaBWJia U HOPMBI MEXKIYHApOAHONM HOMEHKJIATYpHl JJIsi Ha3BaHUI BelIeCTB Mo ¢opmyiaamM M, HA00OpOT, AJs
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (POPMYIT COEAMHEHHM 110 UX Ha3BaHUSIM;

3HAaTh TPUBUAJbHBIC HA3BaHUS BaXXHEHIIMX B OBITOBOM M MPOM3BOJICTBEHHOM OTHOIICHHMM HEOPTaHWYECKUX U OPraHMYECKHX
BEILIECTB;



®  XapaKTepU30BaTh CBOMCTBA, OJYUYE€HNE U IPUMEHEHNE BAXKHEUILINX MPEACTABUTENEH TUIIOB U KJIACCOB OPraHMUYECKHUX COEIMHEHUN
(IpenenbHbIX, HEMPeAeIbHBIX U apOMAaTHYECKUX YTIIEBOAOPOIOB, KUCIOPOACOACPKAIIMX U a30TCOJEPKAIINX COSTMHEHU, a TaKXKe
OMOJIOTUYECKU aKTUBHBIX BEILIECTB);
® YCTAHABJIMBATH 3aBUCUMOCTb 3KOHOMHUKH CTPaHbI OT JOOBIYM, TPAHCIIOPTUPOBKHU U MEPEPAOOTKH YII€BOJIOPOIHOTO ChIpbs (HedTH,
KaMEHHOTO YTJIsl U IPUPOJIHOTO ra3a);
® DOKCHEPUMEHTAJIBHO MOJATBEP)KIATh COCTAaB M CBOMCTBA Ba)XHEHIIMX MPEICTAaBUTENEH HM3YYEHHBIX KJIACCOB HEOPraHUYECKUX H
OpPraHMYECKHX BEIIECTB C COOJIOJCHUEM IMpaBWJI TEXHUKH O€30MacHOCTU JJsi paboThl C XUMHUYECKUMHU BEIIECTBAMU H
1a00paTOPHBIM
000pyI0BaHKEM;
® XapaKTepU30BaTh CKOPOCTh XUMUYECKOM PEaKIUU U €€ 3aBUCUMOCTh OT Pa3INYHbIX (PAKTOPOB;
® ONUCHIBATh XUMUYECKOE PABHOBECHE U MpEIaraTh CocoObl €ro CMENIEHUS B 3aBUCUMOCTH OT Pa3INYHbIX (DAKTOPOB;
® TIPOU3BOJUTH PACUETHI 10 XUMUUECKUM (POpMyJiaM U ypaBHEHUSM Ha OCHOBE KOJMYECTBEHHBIX OTHOIICHUN MEXAY Y4aCTHUKAMHU
XUMUYECKHUX PEAKIIUL;
® XapaKTepU30BATh BaXKHEHIIME KPYMHOTOHHAXKHbIE XMMHUYECKHE IIPOM3BOJCTBA (CEpHOW KHUCIOTHI, aMMHakKa, METaHOoJa,
nepepaboTku He(pTH, KOKCOXUMHUUYECKOTO TMPOU3BOJICTBA, BAXKHEHUIITUX METAJUTYPTHYECKUX MPOU3BOJICTB) C TOUKH 3PECHUS XUMH3Ma
MPOLIECCOB, YCTPOMCTBA Ba)XKHEWILMX allapaToB, HAYYHbIX MPHHIUMIIOB IMPOU3BOJACTBA, HKOJIOTUYECKOM M SKOHOMUYECKOU
11e7IeCO00Pa3HOCTH;
e coOmoaTh NpaBHJIa SKOJIOTMYECKOM O€30MacHOCTH BO B3aMMOOTHONICHMSIX C OKpY’Karolled cpelaod Npu OoOpalleHuu ¢
XMMHYECKMMHU BEIIECTBAMH, MATEPUAIAMH U ITPOLIECCAMHU.
BoinyckHUK Ha 0230BOM YPOBHE MOJYYHT BO3MOKHOCTD
HAYYHUTBHCH:
®  UCNONBL308AMb MEMOObl HAYUHO20 NO3HANUSL NPU 8bINOJHEHUU NPOEKMO8 U YY4eOHO-UCCAe008AMENbCKUX 3A0aY XUMUYECKOU
memMamuKu,
®  NPOCHO3UPOBAMb CIMPOEHUE U CEOUCMBA HE3HAKOMbBIX HEOPSAHUUECKUX U OP2AHUYEeCKUX 6euecme Ha OCHOBe aHAI02UU,
®  NPOCHO3UPOBAMb MeUeHUe XUMUYECKUX NPOYeCcco8 6 3a8UCUMOCIU OM YCIIOBULL UX NPOMEKAHUs U NPedaazams cnocoobl
VIPpAasaeHUs SMuUMU npoyeccam
®  YCMAaHABIUBAMb GHYMPUNDEOMEMHbLE 3AUMOCEA3U XUMUU HA OCHO8E 0OWUX NOHAMUL, 3AKOHO8 U MEOPUll OP2aHUYEeCKoU U
HeOpeaHuuecKol Xumuy u mexcnpeomemuule cesi3u ¢ gusuxou (cmpoenue amoma u sewpecmsa) u buonocuell (xumuueckas opea-
HU3AYUSL HCUSHU U HOBblE HANPABICHUS 8 MEXHOA02UU — OUO U HAHOMEXHOIO2UL);
®  PACKPbIBAMb POJIb NOJYYEHHBIX XUMUYECKUX 3HAHUL 8 OyOyuell y4eOHOU U NpohecCUOHATbHOU 0esmelbHOCU;



®  NPOEKMUpPO8ams COOCMBEHHYI0 0OPA308AMENLHYIO MPAEKMOPUIO, C8A3AHHYIO C XUMUell, 8 3a8UCUMOCMU OM TUYHBIX NPEONOYMeHUl
U BO3MONCHOCTEL OMEUECMBEHHBIX 8Y308 XUMUYECKOU HANPABIeHHOCMU,
®  apeyMeHmupo8amsb eOUHCMBO MUPA BeWjecme YCMAHOBIEHUEM 2EHEMUYECKOU CE53U MeNCO)Y HeOPeAHUYECKUMU U OPeaAHUYeCKUMU
gewecmeamu,
® grademsv XUMUUECKUM SA3bIKOM, HEOOX0OUMBIM PAKMOPOM YCREeUHOCMU 8 NPOPecCUOHAIbHOU 0esimeNlbHOCmU,
®  Xapakmepuz08amb CMAHOGIEHUE HAYYHOU meopuu Ha npumepe omkpwvimus Ilepuoouueckozo 3aKkoHa u meopuu CmpoeHus
OP2AHUYECKUX U HEOP2AHUYECKUX BeUjeCms;
® npuHuUMame yuacmue 8 NPOPUIbHLIX KOHKYpcax (KOH@epeHyusx, oauMnuadax) paziuyHo20 YPOeHs, aAOeK6AMHO OYEeHUBAMb
Pe3yIbmamul mako2o y4acmus u npoeKmuposams nymu nosbluleHuss npeoMemHubIX 00CMUNCEeHU,
®  KpUMuUYecKu OMHOCUMbCS K NCEBOOHAYUHOU XUMUYECKOU
uHgopmayuu, NOIYYAeMoul U3 pa3HblX UCMOYHUKOS,
® NOHUMAamMb 2100aIbHbIE NPODIeMbl, CMosuue neped Yel08eyecmeom (IKoI02UYecKUe, IHepeemuyecKkue, colpbesole), U npediazams
nymu ux peutenust, 8 Mmom yucie u ¢ NOMOwbIo XUMULU.

I[NEPEYEHb ObOPYIOBAHU A
[Tepeuens 0b60pynoBaHUs ISl KAOMHETA XUMUU

1. TleyaTHbIe MOCOOHUs

1.1 KommieKT nopTpeToB YUeHbIX-XUMUKOB

1.2 Cepust HHCTPYKTUBHBIX TA0JIUIL IO XUMHUU

1.3 Cepust TabnuIl 10 HEOPTAHUUECKONH XUMHH 1
1.4  Cepus Tabaui no opraHuueckon xumuu 1

1.5 Cepus TabauIl M0 XUMUYECKUM MMPOU3BOJICTBAM

2. Y4eOHO - MpaKTHYecKOe W y4eOHO J1adopaTopHoe 000py/10BaHHE

2.1. ITpubopsl. HaGops! mocy bl ¥ 1a00paTOPHBIX MPUHAIIEKHOCTEH IS XUMUIECKOTO IKCIIEPUMEHTA
2.1.1 Anmapar /Uit TUCTUIUISIIA BOJIBI



2.1.3 HarpeBarenbHbie TPHOOPHI:
- TUTUTKA JICKTPUYECKas
2.1.4 Jlocka Jy1si CYIIKH TIOCY/TbI
2.1.5 HabGop mocyabl ¥ MPUHAUICKHOCTEH ISl IEMOHCTPAIIMOHHBIX OTBITOB TI0 XHUMHUH:
- BOpoHKa nienutenbHas (Ha 100 M)
- KOMIUIEKT KOJIO IEMOHCTPAIIMOHHBIX
- KOMIUIEKT MEPHOU MOCY/TBI
- KOMIUIEKT U3/eNIui u3 kepaMuku u dapdopa
- yama kpuctausanuonsas (180 mm)
- 32KMM BUHTOBOM
- 32)KUM IIPY>KUHHBIN
- JIO’KKa TS COKATaHUS BEIECTBA
- I[AMNLBI TUTEJILHBIE
- DKCHKATOP
- Ha0Op y3JI0B U JeTaJICH /TS IEMOHCTPAITMOHHBIX OITBITOB
2.1.6 Cronuk moabeMHBIN
2.1.8 IllTaTuB 11t AEMOHCTPAIMOHHBIX TTpodupok [1X-21
2.1.9 IIrarus metasumyeckuii 111JIb

2.2.CniennajJim3upoBaHHbIe MPUOOPHI U ANNAPATHI

2.2.1 Annapar (mpubop) AJis OJIy4EHUSI Ta30B

2.2.2 Anmapar aJig npoBeaeHust xumudeckux peakuuii AITXP
2.2.3 Habop 17151 OTIBITOB 110 XUMHH C AJIEKTPUUECKUM TOKOM

2.2.4 Tlpubop st cobMpaHus U XpaHEHUs ra3oB

2.2.5 YcraHoBKa 115 ieperonku 1

2.3. KoMIu1eKThI /151 1a00pPATOPHBIX ONBITOB M MPAKTHYECKUX 3aHATHI 10 XUMHHU
2.3.1 Bechl yueOHble nabOpaTOpHBIC

2.3.2 Habop nocyabl ¥ NPUHAJIEKHOCTEN JUIsl YYEHUUYECKOTO SKCIIEPUMEHTA!

3. Moaean



3.2 HalGop nns MogenupoBaHusi CTPOCHHUSI aTOMOB M MOJIEKYIT

3.3 Habop nns MoienupoBaHus CTPOCHUS HEOPTAaHUYECKUX BEILIECTB
3.4 Habop anst MoeTUpOBaHUS CTPOCHUS OPTaHUYECKUX BEIIECTB
3.5 CnpaBouno-unpopmarnnonnsiii crena «llepuonuueckas cuctema xummaeckux snementoB .M. MenneneeBay
4. HatypaabHble 00beKThI U KOJIJIEeKIHU

4.1 AmoMuHUN

4.2 BomokHa

4.3 KameHHBI yroib ¥ IPOAYKTHI €ro nepepadoTKu

4.5 Meranuibl U CIIJIaBbI

4.6 MunHepaybl ¥ TOPHBIC TTOPOIBI

4.7 Habop XMMHUYECKHX AJIEMEHTOB

4.8 HedTtp 1 BakHEUIIIHE TPOIYKTHI €€ TIepepaboTKu

4.9 Ilnactmaccsl

4.10 Crexio u u3AeHs U3 CTEKIa

4.11 Tomnuo

4.12 YyryH u cTaib

5. PeakTtuBbl

5.1 Habop Ne 1 OC «Kucnotsn»

5.2  Habop Ne 2 OC «Kucnoten»

5.3 Ha6op Ne 4 OC «Oxcuapl METaIoB

5.4 Habop Ne 6 OC «Illenounble U MET0YHO3EMEIbHBIE METAIIBD)
5.5 Habop Ne 7 OC «OrneonacHbl€ BELIECTBAY

5.6 Hab6op Ne 9 OC «I"anoreHuab»

5.7 Ha6op Ne 10 OC «Cynwdatel. Cynsputsl. Cynbhuasn

5.8 Habop Ne 14 OC «CoenuHeHust MapraHia

5.9 Habop Ne 15 OC «Coenunenust xpoma

5.10 HaGop Ne 16 OC «Hurpatsi»

5.11 Ha6op Ne 17 OC «MHaukaTopb»

5.12 Ha6op Ne 18 OC «MuHnepanbHbIe yI00pEHUS

5.13 Hab6op Ne 23 OC «O06pa3ipl OpraHuuecKUX BEIIECTB

5.14 HabGop Ne 24 OC «Matepuanb»



PeaktuBbl
Opranuyeckue BelecTBa:
benszon
I'maueprn
Kucnora amuHoykcycHast (TITHITUH)
Kucnora 6enzoiinas
Kucnora mypaBbunas
Kucnora onennoBas
Kucnora creapunoBas
Kucnora ykcycHas nuiueBas
Kucnora maseneBas
10. CiupT U30aMHIIOBBIH
11. CnupT n300yTUIIOBBIN
12. Criupt Oy THIIOBBIN
13. ®opmanuna
14. DTUACHTTUKONb
Kucnora amuHoykcycHast (TTHITUH)

CoNoa~wNE

YriaeBoanl.
1. D-rmrokosa
2. Caxaposa.
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