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1 HOACHUTEJBHASA 3AIINCKA

JlononHuTenbHas oOmieoOpasoBareiabHas mporpamma «OnuMmnuagHas Xu-
MUS» €CTECTBEHHOHAYYHOUN HAIPaBJICHHOCTH (Jlajiee — mporpaMMa) UMeeT yriyo-
JICHHBI YpOBEHb W TIPEIHA3HA4YeHa I OOydYaroIMXCs/BOCTIMTAHHUKOB /7-11
KJIACCOB 00pa3oBaTelbHBIX IIeHTpoB DoHma AHmpes MenpHUYEHKO (manee —
OLD).

[IporpamMma opueHTHpOBaHa Ha (popMHUpOBaHUE OOIIEH KYJIbTYpHI U CBsI3aHa
C MUPOBO33PEHUYECKUMU, BOCITUTATEIBbHBIMUA U Pa3BUBAIOIIMMU 3a/layaMu 00pa3o-
BaHMUs, 3a/1a4aMy COIMAIM3aI[MH, IPU3BaHA CITIOCOOCTBOBATD:

- UHTEJUICKTYaJIbHOMY Pa3BUTHIO YUAIIUXCS;

- (popMHPOBAHUIO 3HAHUN U YMEHHUH, HEOOXOJUMBIX B IMOBCEAHEBHON KU3-
HU;

- MIOBBIIICHUIO MOTUBAIIMU yYalTUXCsl B 00y4eHUH XUMUU;

- Pa3BUTHUIO IMO3HABATEIIBHBIX MHTEPECOB U CIIOCOOHOCTU CAMOCTOSITENBHO
J0OBIBaTh 3HAHUSL.

[Iporpamma «OnumnuagHas XUMUs» pa3zpaboTaHa ISl 3aHATUN C BBICOKO-
MOTHUBUPOBAHHBIMH, OJIAPEHHBIMH IIKOJIbHUKAMUA B KOHTEKCTE JTOMOJHUTEIBHOTO
o0pa3oBaHus, C HUCIOJb30BAHMEM HHHOBALMOHHBIX OOpA30BATENBHBIX TEXHOJIO-
TUH, B TOM YUCJE MOCPEACTBOM YUacTHs B IPEAMETHBIX OJTUMITUAIAX.

[Iporpamma MOXKET ObITH pealn30BaHa C MOMOIIbIO JUCTAHIIMOHHBIX TEXHO-
JIOTH, TEXHOJOTHM CMEUIaHHOTO U MOJIYJIBHOTO O0YUYEHHUSI.

AKTYaJIbHOCTh NPOrpamMMbl OOycIIOBIEHAa TPeOOBAaHUSMU COBPEMEHHOIO
obmiectBa K (OPMUPOBAHUIO CUCTEMBI PabOThl C OJAPEHHBIMU YYAIUMUCS B
YCIOBUSIX TOTIOJIHUTEIHLHOTO 00pa30BaHusl.

[Iporpamma pa3paboTaHa Ha OCHOBE CIIEAYIOIUX JTOKYMEHTOB:

— 3akoH Poccuiickoit deneparu «O06 obpazoBanum» (DeaepanbHbIil 3aKOH OT
29 nexabps 2012 r. Ne 273-D3);

— npuka3z Munucrepcta npocseiieHus PO ot 9 Hos6ps 2018 r. Ne 196 «O6
YTBEPKJICHUH TOPsIIKAa OpraHU3alldd W OCYUIECTBJIEHUSI 00pa3oBaTelbHOM Jes-
TEJIBHOCTH IO JAOMOJIHUTEIbHBIM 0011€00pa30BaTEIbHBIM POrpaMMaM;

— KOHULEMNUHUS Pa3BUTHUS AOMOIHUTENIBHOIO 00pa3oBaHus aeteil (Pacnopsixenue
[IpaButennsctBa PO ot 4 centsadps 2014 r. Nel726-p);

— T[IOCTaHOBJIEHHE [JTaBHOTO TOCYJIapCTBEHHOIO CAHUTAPHOTO Bpaya OT
28.09.2020 r. Ne 28 «O0 yrBepxknennn canutapHbix npaswi CII 2.4.3648-20 «Ca-
HUTAPHO-3MUIEMHOJIOTHYEeCKHe TPEOOBaHUSI K OpraHu3alusIM BOCIUTAHUS U 00y-
YEHUS, OTJIbIXA U O3JOPOBJIEHUS AETEN U MOJIOIEKNY;

— IIOCTaHOBJIEHHE [JTaBHOrO TrOCYIapCTBEHHOI'O CAaHUTAPHOTO Bpayda OT
28.01.2021 r. Ne 2 «O6 ytBepxaeHun canutapubix npapui CanlluH 1.2.3685-21
«['uruennyeckue HOpMaTUBBI U TpeOOBaHUS K OOECHEUYEHHI0 OE30MacCHOCTH U
(unn) 6e3BpeHOCTH IS YeNoBeKa (PAKTOPOB Cpeibl OOUTAHUSY.

Ilexaroruveckasi mejecooOpa3sHOCTb MPOrpaMMbl 3aKitOYaeTcs B obec-
NEYEHUH aJanTaluy IKOJbHUKOB K KM3HU B 0011eCcTBE, MPOo(dheCcCHOHATBHOU OpH-
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€HTallUM, & TAK)KE B BBISIBJICHUU W TOMJICPKKE YUAIIUXCS, TPOSIBUBIINX BbIJIAIO-

IIUECS] CHOCOOHOCTH.

HoBu3Ha nporpamMMbl 3aKII0YaETCSd B IPUMEHEHUHM HOBBIX PEIICHUMN MPO-

OJIeM JOTIOTHATEIIEHOTO 00pa30oBaHus B pad0Te C OJAPEHHBIMU YYAIIUMHUCS; B UC-

MOJIb30BAaHUU PEUTHHIOBON CUCTEMBI OLEHKH YyYalluxcs o0pa3oBaTEIbHBIX ICH-

TpoB DoHaa AHnpess MeTbHUYEHKO.

OCHOBHOI LeJIBIO MPOrpaMMBbl sBJsieTCs HOPMUPOBAHUE YMEHUN U HaABbI-
KOB, HEOOXOJIMMBIX JJIS BBITIOJHEHUS OJIMMITUAIHBIX 33JJaHUN Pa3IMYHOTO YPOBHS
CJIIOXHOCTH, B TOM urciie 3ajanuii BcOLLl u npyrux onummnuaz u KOHKYpCoOB (My-
HUIUIAJIBHBIX, PETUOHATBHBIX, BCEPOCCUUCKUX U MEKTYHAPOIHBIX ).

JInst MOCTHKEHUSI TOCTABJIICHHOW 1€ HEOOXOJIUMO PEUIUTh CIEAYIOUIUE
3a4a4u:

- CO3/1aTh YCJIOBHS JJIsI OJITOTOBKH YYAITUXCS K OJTUMITHA/IaM;

- cpopMHUPOBATH HABBIKU OJIMMITUAHOTO MOAX0/1a K PEIICHUIO 33/1a4;

- CIIOCOOCTBOBATh Pa3BUTHIO MHTEIJICKTYAJbHBIX U TBOPUYECKUX CHOCOOHO-
CTEH, JJOTUKHU U CAMOCTOSITEIbHOCTA XUMUYECKOTO MBIIIUJICHUS YYaIIuXCS;

- Pa3BUTH MO3HABATENILHBIE UHTEPECHl U CIIOCOOHOCTH CaMOCTOATENBHO J0-
ObIBaTh 3HAHUS;

- cO3/aTh YCIJIOBHS AJISI OBJIAJICHUS METOJAMU U MPUEMaMHU UCCIIE0BATEIb-
CKOU JIEATEIIbHOCTH.

[Iporpamma kypca «OnumIMaaHas XUMHUS» COCTABJIEHA C YYETOM Marepua-
JIOB MYHHIUIIAJIBHOTO, PETHOHAIIBHOTO, 3aKJIIOUYUTEIIBHOTO ATaloOB Pa3IMYHbIX
OJIMMITAA]] IIKOJFHUKOB MO XUMHUHU M BKIIIOYAET pa3feibl (PyHIaMEHTAIbHON XU-
Muu. TeMaTU4ecKuil MiaH pa3/iesIoB COCTABIEH C yU€TOM HapacTaHUs CJIOKHOCTU
OJIMMIUAHBIX 33JJaHUM U pacUIUPEHUs 3HAHUM, HEOOXOUMBIX JJIsI PEIICHUSI KOM-
OMHUPOBAHHBIX OJMMITUAAHBIX 3a7a4 110 XUMHUH.

IIporpamma coCcTOMT M3 OCHOBHBIX Pa3/IeJIOB HEOPTAaHUYECKOM, OpraHuye-
CKOM, 001Ie 1 Puznueckoil XUMUHU, B KOTOPBIX OOJIbIIIOE BHUMAHUE YICJIIEHO OC-
HOBHBIM 3aKOHAM U TMOHATHUSIM XHMHH, OCHOBHBIM KJIacCaM COEJIMHEHUM, 3aKOHO-
MEpPHOCTSIM MPOTEKAaHMSI XUMUUYECKUX PEaKIUil, pacdyeTaM OCHOBHBIX TEPMOJIMHA-
MUYECKUX U KMHETUYECKHX MapaMETPOB PEAKLUM, CTPOCHUIO aTOMOB M XHMHYE-
CKOM CBSI3H.

[IporpamMma npeamnonaraeT HaJlMuue CaMOCTOATENBHOM MTO3HABATEIBLHOU JIe-
ATEIIbHOCTH IIKOJIBHUKOB, KOTOpPasi BKIIFOYAET:

* CaMOCTOSATEIIbHOE W3YYEHHE YYalllUMHUCS OTIEIbHBIX TEM W Pa3/IesioB JHCIU-
IJTMHBI, C UCIIOJIb30BAHUEM METOJIMUECKUX YKa3aHUH M0 pa3jesiaM Kypca, BBIHO-
CHUMBIM Ha CaMOCTOSATEJIbHOE U3yUYCHHUE;

* WHIUBUIYyAIbHBIC 3a/1aHUS TI0O BCEM pa3jeiiaM Kypca XMMUH, C BBEICHHBIMH 3a-
JlayaMU TOBBIIIEHHON CIIOKHOCTH JIJISI 0CO00 OJJapEHHBIX YUalUXCs;

* y4acTHE YYalluxCsl B OJIMMIIMA/IaX U TBOPUECKUX KOHKYpCax M0 XUMUM pa3iny-
HOT'O YPOBHS.

Cpoxk peanu3zauuu nporpamMmsl — 5 JerT.

OO0mmii 00bem nporpammsbl — 640 vacos.

O6béM o KaxxaoMy roay oOydenus — 128 gacos.



[IponomxutensHOCTh yueOHOTO roja — 32 HeAenu.

3aHATHS TPOBOJATCA 2 pa3a B HEAENIo 1o 2 yaca (4 yaca B HEJENI0) B IO-
CTOSIHHBIX Ipynnax ydammuxcs /-11 kmaccoB, cOpMHUPOBAHHBIX MO BO3PACTHOMY
NPUHLUITY, B (QOPME TEOPETUUECKHX, MPAKTUYECKUX U UHAUBHUIYyATbHBIX 3aHATUN
¥ KOHCYJbTallui (TIOATOTOBKA K OJMMITNAAaM, TYPHUPAM).

Oxupaemble pe3yibTaTbl 00y4eHHUsI M0 IPOrPamMme

[Ipennmonaraercsi, 4TO YCBOEHME MarTepuajia JaHHOrO Kypca IO3BOJIUT
YCIEIIHO YYacTBOBAaTh B OJIMMIMAJAX MO XuMuU. [Ipu 3TOM mpenmnonaraercs, 4yTo
y4Yalluecs, OCBOMBILNE TAHHBIA KypPC, TOJKHBI:

- IPaBWJIBHO ONEPUPOBATH PA3MEPHOCTAMU (DU3HUECKUX BEIUYHH;

- IPOBOJUTH XMMHUYECKHE PACUYETHI C 3aJaHHON ITOTPEIIHOCTHIO;

- IIpY pEUICHUM 33JaHUil UMETh YETKOE MPEJCTABICHUE HE TOJIBKO 00 Oc-
HOBHBIX 3aKOHaX M 3aKOHOMEPHOCTSX B XMMHUH, HO U O TPAHUIIE UX NPUMEHUMO-
CTH;

- IPOBOAMUTH PACUETHI 10 YPABHEHHUSIM XHUMUYECKUX PEAKIUN;

- MPUMEHSTH AJITOPUTM aNTeOpPandecKOro MeToja PEIICHUS K Pa3IndHbIM
TUIIAM PACYETHBIX 3a7a4, B TOM YHMCJIE K HECTaHAAPTHBIM Y MOBBILICHHOU TPYAHO-
CTH;

- OIICHMBATh BJIMSIHUE PA3JIMYHBIX (DAKTOPOB Ha HaIpaBieHUE U CKOPOCTh
XUMHUYECKOU pEeaKLIUu;

- MPEJICKa3bIBaTh XUMUYECKUE CBOWCTBA HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB HA OCHOBAaHWM WX IPUHAJIEKHOCTA K OIPEIEIICHHOMY KJacCy, 3HaThb
oOmue pusznueckne u XMMUYECKHE CBOMCTBA BEIIECTB, CIOCOOBI UX MOJYUYCHUS U
MIPUMEHECHHUE.

Pe3yabTarbl OCBOCHHSI NPOrPaMMBbI ONPEAEISIOTCS C HUCIOJIb30BAHUEM
PEUTUHTOBOM OLEHKHM JOCTHXKEHUW ywammxcs. s kaxaoro 06j0ka TeMbl Olpesie-
JeHbI KO3 (ULHUEHTHI 3HAUUMOCTH U CJI0)KHOCTH, HA OCHOBAaHUU KOTOPBIX PACCUH-
ThIBaeTCsl UTOroBbIN pedTuHr (Ilpunoxenne A).

KoHTpoJIb pe3yabTaToB 0CBOCHHUSI KYPCA — TEKYIIUN, TPOMEKYTOUYHBIN U
UTOTOBbIM. TeKylHil KOHTPOJb OCYIIECTBISETCS HA 3aHATUSIX (OTBETHI Y JOCKH,
MUCbMEHHBIE Pa0OTHI, TPAKTUYECKUE PAOOTHI M YCTHBIE OTBETHI, JOMAIITHUE 3a]1a-
Hus). [[poMeKyTOUHBIM KOHTPOJIb TPOBOAUTCS MOCTE Ka)XJA0W TEMbI B BUJE KOH-
TPOJIbHON paboThl. MITOTOBBIN KOHTPOJIH MPOBOAUTCS B (hopME HUTOTOBOM KOH-
TPOJIBHON pabOThI MMOCIEe KaXA0ro rofa o0yueHus, BKIIOYAIOIeH TEOPETHIECKYIO
U TIPAKTUYECKYI0 YacTH. KOHTpOIbh caMOCTOSTENhHOM PabOThl — y4acTHE B OJIMM-
MMaJax pa3JIuyHbIX YPOBHEN.

Llenp KOHTPOJISL COCTOUT B OLIEHKE YPOBHS 3HAHUU M YMEHUM, mpruoOpeTae-
MBIX 00YYarOIIMMHUCS/BOCITUTAHHUKAMH B TIPOIIECCE M3YUCHHS BCEX Pa3zeiioB Mpo-
rpaMMbl BO BpeMs ayIUTOPHBIX 3aHATHI U MPU CaMOCTOsITeNIbHON padote. [Ipume-
HEHUE Pa3IMYHBIX POPM KOHTPOJIS 3HAHUN pacIIMPsieT BO3MOKHOCTH 00yvaroien
(GyHKUIHMHA KOHTPOJISL M MO3BOJISIET IEJCHANPABICHHO Pa3BUBATh TBOPUYECKHUE CIIO-
COOHOCTH KaXI0T0 y4aIlerocs.



7 KJACC [128 yacoB, 4 yaca B HeleI0]

2 VUEBHO-TEMATUYECKHWM IIJIAH no nporpamme «Quumnuaauas xumusi» 7 KJIACC

No HaumenoBanue teM u OJI0KOB O01ee KOJI-BO B 1. 4. Teop. BT 4. K/ Ken. Kan
y4eOHBIX 4acOB [Ipaxkr. p
BBenenue 2 2
Tema 1 IlepBoHaya/ibHbIE XMMHYECKHE IOHATHSA 14 5 7
Biok 1 WHauBHaya bHBIE BEIECTBA U CMECH. 4 1 3 3 4
biok 2 Du3nYecKue U XUMHUYECKHE SBICHUSI. 2 1 1 3 4
Biok 3 XHUMHYECKHH DIIEMEHT U ITPOCTOE BEIIECTBO. 2 1 1 3 4
biok 4 CtpoeHue aToMma. 4 2 2 5 5
KonTpoJsbHas padora 1 2 2
Tema 2 | KosimuecTBeHHbIE OTHOIIEHHS] B XUMHUH 32 2 28
bnok 1 | 3amaun Ha B3aMMOCBS3b KOJIMYECTBA BEILECTBA, 4 4 4 4
Macchl U 00beMa.
biiok 2 | T"a30BbI€ 3aKOHBI 8 2 6 S S
biok 3 | 3agaun Ha YCTAaHOBJIEHHE XUMHUECKUX (HOPMYIIL. 6 6 S 4
biok 4 | 3agaun Ha pacyeT M0 XMMHUYECKOMY YPaBHEHHUIO. 12 12 S 4
KouTtpoabHas paGora 2 2 2
Tema3 | PacTBopbI 24 0 22
biok 1 | 3agaun Ha pacTBOpUMOCTH BemniecTB. Kpucramio- 5 5 S 4
THIPATBHI.
biiok 2 | MaccoBas 105151, MOJIsIpHasi KOHLIEHTPAIHsL. 8 8 5 4
biok 3 | KoMOMHHpOBaHHBIE 3a7adydl HA IMPHUTOTOBIICHHE, 8 8 5) 4
pa30baBieHHEe U CMEIIMBAaHUE PACTBOPOB.
KonrtpoanHas paéora 3 2 2
Temad4 | AnropurMbl pelieHHs pacyeTHBIX 3a1a4 30 0 28
biox 1 | Onpenenenne GpopMysbl XUMHYECKOTO COCTIHE- 10 5 4
HUSI 110 SIBHO 33/IaHHBIM KOJHMYECTBEHHBIM Iapa- 10
MeTpaM
Biiok 2 | PacueTbl 10 HECKOJBKUM YpPaBHEHUSM XHMHYE- 18 18 5 4
CKHX pEaKIUi(II0CIeI0BATENbHBIX U MapaJlIelib-




HBIX )

KonTpoJsbHas padora 4 2 2
Tema 5 | Pemnenue oTUMIIHAAHBIX 32124 24 22
brok 1 | Pa3bop KOMOMHHMpOBaHHBIX 3aja4d Pa3TUIHOU 99 29
TEMaTHKU U3 OJIMMIINAJ IPOLUIBIX JIET
KonTposabHas pabora S 2 2
HTorosasi KOHTpoJIbHasi paboTa 2 2
Bcero 128 107 12




Conep:xanue mporpaMMmbl
«OuMnuagHas XUMHUD> 7 KJIacc

BBenenue (2 yaca)

[lepBuunas nuarHoctuka 3HaHui. OOcyxaeHue yciaoBud 3amad. [loHsATHE «OTUM-
MuajHas 3ajiada». AHaIU3 COJIepKaHusl 3a/ay. Y CTAaHOBJICHHE JIOTUYECKUX B3aUMOCBSI3EH.
Nnmoctpanuss 0MMMIIMAIHOIO MOJXO0JAa K PEIICHHIO 3aJad Ha KOHKPETHBIX IMpUMEpax.
OrneHka penieHus OJMMITUATHON 3a/1auH.

Tema 1. IlepBonayajibHbie XUMH4Yeckue NOHATHUSA (14 yacoB)

Bbuaok 1. (4 yaca) UuauBuayaJbHbIe BemecTBa U cMecH. CMeCH KPHCTAUTMISCKUX
BENIECTB, CIUIaBOB. MomsipHas macca cMecu. OInpelesieHue cOCTaBa Ta30BBIX CMECEH.
[110THOCTH M OTHOCHUTEIbHAS IJIOTHOCTh CMECH ra3oB. MaccoBasi, 00beMHas, MOJIbHAs J0-
JI1 ra30BoM cMmecu. Pasnenenue cmece BEIecCTs.

Baok 2. (2 yaca) ®u3nvecKkue U XUMUYECKHeE SIBJIeHUsA. 3aJa4U HA CONMOCTAaBJIe-
HMS QU3UUYECKUX U XUMHUYECKHUX SIBJICHUM, n3MeHeHne GopMbl Tela, I3BMEHEHHE arperaTHo-
r0 COCTOSTHUS, U3MEHEHUE OKpacKu, 00pa3oBaHUE OcCajika, N3MEHEHUE 3araxa, BbIICJICHUE
ra3a, BbIJICJICHUE WU MOJIOIIEHHUE TETIA.

Bbaok 3. (2 yvaca) XuMu4ecKHi 3JIeMeHT U MPOCTOe BemecTBo. OnuMnuaHbe 3a-
nauu 1o tabnuiie Menjaeneena, o XUMUYECKUM 3JIEMEHTaM, ITPOCTHIX BEIIECTB.

Bbaok 4. (4 yaca) Crpoenne atoma. CtpoeHue atoma (SIApo, SIEKTPOHBI, SHEPreTH-
YEeCKHE YPOBHU, OpOUTAIH). DIEKTPOHHBIE CXEMbI aTOMOB U MOHOB.

Konrpoabnast padora Nel. (2 yaca).

Tema 2. KosinuecTBeHHbIE OTHOLIEHUSI B XuMuH (32 yaca)

Biiok 1. (4 yaca) 3agaun Ha B3aHMOCBA3b KOJMYECTBA BEIIECTBA, MACCHI H 00h-
eMa. BaJICHTHOCTh M CTENEHb OKUCJIEHHS. BBIUMCIIEHWE OTHOCUTEIIBHOM MOJIEKYJISIPHOU
MaccChl BENIECTBA MO XMMHYECKUM (opMyriaMm. BrruuciaeHus: ¢ UCMOIb30BaHUEM TMOHSATUI
«KOJMYECTBO BEIIECTBAY», «YUCIO ABOrajgpo». 3aKOH ABOraJpo, clIeICTBUS U3 3aKkoHa. Mo-
JSpHBINA 00beM Ta30B. Brruncienne MoJIIpHOM Macchl BEIIECTBA. 3aJja4uM ¢ UCIOJIb30BaHU-
€M KOJIMYECTBA BEIIECTBA MPU HAXOXKJIEHUU 00BhEMA Tra30B, YMCIa MOJIEKYJI U MAcChl Belle-
CTBA.

Buiok 2. (8 waca) I'azoBble 3akonbl. 3akoH boiinsa-Mapuotra, 'eii-JTroccaka, Ilap-
ns, YpaBHenue Knanelipona, MeHneneeBa-Knamneiipona. BriunciieHre ra3oBod MOCTOSIH-
HoU. Pacuer MoJieKyIsipHOM Macchl 1o ypaBHeHUIO MeHneneeBa-Knaneitpona.

Baok 3. (6 yaca) 3agaum Ha ycTaHOBJIeHHe XUMHYeCKUX (opmyJ. Beruuciienue
OTHOCHUTEJILHON MOJIEKYJSIPHONH MaccChl BelIecTBa Mo XUMUUYeckuM dopmyiaMm. Perenue
3a/1a4 Ha HAXOXJEHHUE MAaCCOBBIX JIOJIEH 3JIEMEHTOB B BEIIECTBE. 3aJja4yM HA HAXO0XJICHUE
HEU3BECTHOTO MHJIEKCA MO JAHHBIM MaCcCOBOM JI0JIM OJTHOTO U3 AJIEMEHTOB B BEIECTBE. 3a-
Ja4 Ha HAXOXKJICHHE MOJICKYJIAPHBIX (hOPMYJT HEOPTAaHMYECKUX BEIIECTB O JaHHBIM Mac-
COBBIX JOJIEN JIEMEHTOB.

Bbaok 4. (12 yacoB) 3aaun Ha pacyeT MO0 XUMHYECKOMY ypaBHeHHMIO. Boruucie-
HUE M0 XMMUYECKUM ypaBHEHUSIM 00beMa rasa mo M3BECTHOMY KOJIMYECTBY BEIIECTBA O/I-
HOT'O M3 BCTYMAIOUIUX B PEAKIMIO WM MOJTYYaONIUXCsl B pe3yJsibTare ee. Beruucienue oT-
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HOCHUTEJIPHON IIOTHOCTH ra3a. PacdeT 00heMHBIX OTHOIICHU! Ta30B IO XUMHUYECKUM ypaB-
HenusaM. Haxoxxnenrne oObEMHOM JTO0JIM KOMIIOHEHTOB B cMecH Tra3oB. Haxoxxnenue oorema
rasa npu yCJIOBUSIX, OTJIMYHBIX OT HOPMaJbHBIX.

KonTtpoJsbHasi padora Ne2. (2 yaca).

Tema 3. PacTBopsl (24 yacoB)

baok 1. (6 wyaca) 3agaum Ha pacTBOpPHMMOCTHL BeliecTB. KpHcTamiormaparsl.
PactBopumocTs. Kpucramnuzanus u3 pactBopa cozieil. Kpucramnoruapatsel. CriocoObl 00-
pa3zoBanus. Homenkiatypa. Pemienue 3amay Ha Hax0KJI€HUE OTAECIBHO MacChl 0€3BOJIHOM
COJIM M MaCChl KPUCTAJUITM3ALIMOHHOM BOJIBI. Y CIIOBHS BBINAJICHUS paCTBOPOB B 0Ca/IOK. Pe-
IIEHUE 3a7]a4 Ha HAaXOXKJICHHE MAacCOBOM JI0JIM HACBIIICHHBIX PACTBOPOB COJIEH, orpesere-
HUE MACChl HACBIIIIEHHBIX PACTBOPOB

Bbiok 2. (8 waca) MaccoBasi 10151, MOJIsApHAsi KOHIeHTpanus. PactBopel. Crioco-
OBl BBIpaKEHHUs KOHIICHTPAI[MU PAacTBOPOB. BhIUncClieHHE MAcCCOBOM JOJIM M MacChl Bellle-
CTBa B pacTBope. PacueTsl, CBsI3aHHBIE C MOHATHEM «MOJISIpHAas KOHIeHTpalus». [lepecuer
OJIHOTO BHUJIa KOHIICHTpAI[MU pacTBOpa B APYroil.

Bbiiok 3. (8 yaca) KomOMHMpoOBaHHbIE 32]a4i HA NPUTOTOBJICHHE, Pa30aBJIeHHE
U CMelIMBaHUE PacTBOPOB. PemieHue 3agay ¢ M3MEHEHUEM KOHILEHTPALMM PacTBOPOB.
MaccoBast 10Ji1 pacCTBOPEHHOI'O BEIIECTBAa B CMEIIAHHOM pactBope. [IpaBuiio cMemieHus B
Bujsie hopmyIbl: «OTHOIIEHHE MACChl IEPBOTO PACTBOpPA K Macce BTOPOTO», U B BUJE J1HA-
TOHAJIBHOM CXEMBI: «IIPaBUJIa KPECTaAN.

Kourpoabnas padora Ne3. (2 yaca).

Tema 4. AsiropuT™Msl penieHusi pacyeTHbIX 32124 (30 yacoB)

Bbaok 1. (10 waca) Onpenesienne GpopMyJibl XMMHYECKOTO COETMHEHHUSI 1O 3a/1aH-
HbIM KOJIMYECTBEHHBIM NMapaMeTpaM. Pacuer 4MCIEHHBIX, MOJbHBIX, MACCOBBIX OTHOIIIE-
HHUI aTOMOB 3JIEMEHTOB. PacueTr MacCOBBIX J0JIEM aTOMOB M MX cOYeTaHWi. PacueT macchl
aTOMOB DJIEMEHTA B ONPEAEICHHON MTPONOPLIMY BELIECTBA.

Baok 2. (18 wacoB) Pacuernl Mo HeCKOJIBKMM YPaBHEHHUSIM XHMHYECKHX peak-
M (mocje0BaTeIbHbIX U NAPAJLICJIbHbIX) . IlocnmemoBarenbHO MPOTEKAIOIINE pe-
aKkIMK (COCTABJIICHUE «CTEXUOMETPHUUYECKUX CXEM»). 3a/1auu, KOTJa MapajijIeIbHO MPOUCXO-
uT mapa (uiau OoJbIle) peakiuii, a U3BECTHA CyMMapHas Macca pearupytoiiei (oopa3yro-
1ieics) CMecH. 3a/1aur Ha CMECh UCXO/IHBIX BEIIECTB, KaXKI0€ U3 KOTOPHIX BCTYNAET B CBOIO
XUMHUYECKYIO peakiuio. PacyeTaM Ha OCHOBE XMMHUUYECKUX MPOLIECCOB, BKIIOYAIOIIUX B CE-
051 HECKOJIBKO MapasuIeIbHBIX (OJHOBPEMEHHO MTPOTEKAIOITNX ) XUMUYECKUX PEaKITHil.

KonTpoabHasi padora Ned. (2 yaca).

Tema 5. Pemienue oJuMnuaaHbIxX 3aaa4 (24 yaca)

Baok 1. (22 yaca) Pa360op KOMOMHHUPOBAHHBIX 32124 Pa3JUYHON TEMATHKH W3
OJIMMITHA/I MPOILIBIX JeT. PemieHue 3a1a4 U3 OJMMIIMA MYyHHUIIMITAILHOTO YPOBHS MPO-
nuibIx JeT. Pa3oop 3amau Xumudeckoit omummnuasl um. I, ['ecca

KonTpoabnasi padora 5. (2 yaca).

HToroBasi KOHTpoJLHasi padoTa 2 yaca.

Bcero: 128 yacos.



8 KJACC [128 yacoB, 4 yaca B HeJ1eJ110]

YUEBHO-TEMATHUYECKHWM IJIAH 1o nporpamme «OQaumnuaguast xumus 8 KJIACC

No HanmenoBanue TeM 1 0J10KOB OO6miee K0JI-BO yu4eOHBIX BT 4. Bt u K/p Kea. K.
4acoB Teop. [Ipakr.

BBenenue. IloBTOpeHume HauboJiee BaKHBIX 8 0 8 0 2 2
MOMEHTOB NPOrpaMmbl 7 KJjacca.

Tema 1 | CTpoeHnue BenecTBa 14 4 8 3 4

biok 1 | CocTaB u cTpoeHue aToma. 6 2 4 3 4

biok 2 | Kpucramuinueckas pemerka. 6 2 4 3 4
KonTposabHas padora 1 2 2

Tema 2 | XumMuueckue npouecchbl 30 6 22

biok 1 | TermoBoit 3ddekr peaknun. Tepmoxumuyeckue 8 2 6 4 4
ypaBHeHHs. PacueTsl 1O TEPMOXMMHUYECKUM
YpaBHEHHSIM.

brnok 2 | CkopocTh XUMHYECKON peakuuu. XUMHYECKOe 10 2 8 3 4
paBHOBECHE.

bnok 3 | OKUCINTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUH. 10 2 8 4 4
OCHOBBI HJIEKTPOXUMUH.
KonTpoabHas padora 2 2 2

Tema 3 | PacTtBopbl. Cnioco0bl BhIpaskeHUs] KOHIEHTPA- 14 2 10 3 3
UM PACTBOPOB

bnok 1 | 3amaum Ha pacTBOpUMOCTh BemiecTB. Kpucrasmro- 6 0 6 3 3
THIPATHL.

brok 2 | CriocoOBl BbIpakeHUS] KOHIIEHTPAIMH U TIepexo- 6 2 4 3 3
JIbl MEKIY HUMHU.
KonrtpoJabnas paéora 3 2 2

Tema 4 | YpaBHenusi peakumii. Pacuersl mo ypaBHeHu- 22 4 16 3 4
SIM peakuuil

brmok 1 | Xumudeckast peakuus. Beraucienus mo xumude- 8 2 6 3 4
CKUM YPaBHEHHSIM.

brok 2 | PacueTsl mo HECKOJBKHUM ypaBHEHHSM XHMHYE- 12 2 10 4 4

CKHMX peakiui (mocineqoBaTeNIbHbIX U Mapajuielb-
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HBIX).

KonTtpoJsbHnas padora 4 2 2
Tema 5 | OcHOBHBIE KJIAacChl HEOPraHUYECKHX BelIecTB 18 2 14 4 4
C TOYKHU 3PeHHS] TEOPHH JJIEKTPOJUTHYECKOMH
AHCCONUATMH
brmox 1 | Kimaccel Heoprannueckux coeauHeHui. ['eHeTH- 4 0 4 4 4
9ecKas CBsI3b HEOPTaHMYECKUX BEIICCTB.
biok 2 | XumMudeckue peakiud B PacTBOpPax 3JICKTPOJIH- 4 0 4 3 3
TOB.
brok 3 | Beiuucienus mo ypaBHEHHSIM pPEaKIMil, MpoTe- 4 2 2 4 4
KalOIIHX B BOJHBIX PaCcTBOPaX.
Biioxk 4 | Pacrio3HaBaHue BELIECTB C ITOMOIIBI KAa4ECTBEH- 4 0 4 3 4
HBIX pEaKUMi Ha Ba)KHEUIINE UOHBI U KJIACChI HE-
OpPraHUYECKUX COCIMHCHUM.
KonrtpoJabHas paéora 5 2 2
Tema 6 | IleppoHa4YaabHBIC NIPEACTABJICHHUSA O eCTe- 20 6 12 3 3
CTBEHHBIX CeMeHCcTBaX (IPyNnax) XuMHYECKHX
3JIEMEHTOB: IeJIOYHbIe MEeTAJLJIbI, FTaJIOTeHbI,
HHEPTHBIE ra3bl
bnok 1 | lllenounbie MeTaLIbI. 6 2 4 3 3
brnok 2 | I'anorensl. 8 2 6 3 3
bnok 3 | lHepTHBIE Ta3bI. 4 2 2 3 3
KonTpoabHasi padora 6 2 2
Hrorosasi KOHTpOJIbHAsI pagoTa 2 2
Hroro 128 24 90 14
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Conep:xanue nporpamMmbl
«OauMnuagHag XumMmusa» 8 KJjacce

BBenenue. IloBTopenue Handos1€€ BaKHBIX
MOMEHTOB NporpaMmsl 7 kiaacca. (8 1)

Onpenenenue QopMysbl XMMHUYECKOIO COEIMHEHHS MO SBHO 3aJaHHBIM KOJIHYE-
CTBEeHHBIM napamMerpam. [lonstue «onummuagHas 3amgada». OOCyXaAeHHE YCIOBHM 3ajad.
AHanu3 coaep;kaHWs 3anad. Y CTAHOBJICHHE JIOTMYECKHMX B3auMocBssen. Wimoctpanms
OJIMMITMATHOTO MOAXOAA K PELICHUIO 337a4 Ha KOHKPETHBIX npuMepax. OLeHKa perieHus
OJIMMITHATHOM 3a7aun. CaMOCTOSATENBHOE INIAHNPOBaHuE pemeHus. OLueHKa pe3ysbpTaTa.

Pemenue onuMnuaaHbIX 3aad MIKOJIBHOIO M MYHHUIIMIAIBHOIO YPOBHS IMPOILIBIX
JeT A 5-8 Kilacca Ha pasJelieHne cMecei. 3ajauyi Ha pacTBOPBI, KOHUEHTPALUs KOTOPBIX
BbIpaxkeHa B %. OnpeneneHure OpyTTo-GpopMyJsibl BEIIECTBA IO MAaCCOBBIM JIOJISIM 3JIEMEHTA
¥ BO3MOXHBIM BaJleHTHOCTSIM. Omnpenenenue Gopmyia KpucramwioruaparoB. OnpeneneHue
(dbopMyIIBl BeliecTBa 1o OpyTTo-gopmyiie.

Tema 1. Ctpoenne BemecTBa (14 1)

Bbiiok 1. (6 yacoB) CocTaB u crpoenne aroMa. OJIMMIKAIHBIE 3a0a4l Ha OIpE/C-
neHue GopMyJibl YacTUIbl (MOJEKYJIbl WJIM HMOHA) MO COCTaBy (KOJWYECTBO MPOTOHOB,
HEUTPOHOB U 3JIEKTPOHOB) WJIM MAacCE€ COCTABHBIX 4YaCTEl. DJIEKTPOHHBIE U DJIEKTPOHHO-
rpaduueckue GopMysbl aTOMOB U HOHOB. [ IpOCKOKM 3JIEKTPOHOB.

Baok 2. (6 yacoB) Kpucrammmueckasi pemerka. OIpeeIeHUE YNCIIa YaCTUL B KPH-
CTAJUIMYECKON pelieTKe. Y CcTaHOBJIeHHE (PopMyJsibl BemiecTBa. PacdeTsl MIOTHOCTH Bellle-
CTBa U ompenesieHre (popMysbl U AJIEMEHTHOIO COCTaBa BEIIECTBA MO MJIOTHOCTH U KPH-
CTAUUIMYECKON PEIIETKE.

Kounrpoabnasi pa6ora Nel. (2 yaca).

Tema 2. Xumnueckue npoueccobl (30 yacon)

Bbaok 1. (8 yacoB) TensioBoit 3¢ dexT peakuun. Tepmoxumnueckne ypaBHeHHUS.
Pacuyersl mo tepMoxMMUYECKMM ypaBHeHHsAM. KoimuecTBO TemnoTel. Tepmoxumuue-
ckue ypaBHeHus. CrenctBue u3 3akoHa ['ecca. Pemenue 3agay U3 oJiMMnuaj no TepMOXH-
MHYECKUM YPABHEHUSIM.

Baok 2. (10 yacoB) CkopocTh XUMHYECKO peaknuu. XMMUYECKOe paBHOBeECHE.
CxopocTh XuMHU4YeCKUX peakiui. CpeaHsisi U UICTUHHAs CKOpOCTh. DaKTOpPHI, BIUSIONIUNE HA
CKOpPOCTh p€akIMu. 3aBUCUMOCTh XMMHUUYECKOIO PABHOBECUSA OT TEMIEPATypPhl, ABICHUS,
KOHIICHTpAIMHU BelIeCTB. PacueTsl Mo KUHETUYECKUM yYpaBHEHUAM U TipaBuily Bant-T'odda.
['omorennsiii U rereporeHHbiil katanu3. Karanuzaropsl. MHruOuTopel. XUMHUUECKOE paB-
HoBecHe. CMeIleHHe XUMUYECKOTO paBHOBecHsl. PacueT KOHCTaHThI paBHOBECHUS [IJISl peaK-
MM, TPOTEKAINIIUX B ra30BoM cpeae. PacueTsl Ha paBHOBECHE CBSI3aHHBIE C U3MEHEHUEM
ycioBui (100aBJIeHUE PEAKTUBOB WM TMTPOYKTOB, N3MEHEHUE JTABIICHUS).

Baok 3. (10 yacoB) OKUCANTEIBLHO-BOCCTAHOBUTEIbHbIE PEAKIIUN. OCHOBBI JIeK-
Tpoxumun. OKHCIIUTEIHFHO-BOCCTAHOBUTENbHBIE peakiuu. [logbop kordhuimeHToB B peak-
OHSX C HECKOJBKMMM OKUCIUTESIMA U HECKOJbKMMM BOCCTAHOBUTEIAMU. Psan crangapr-
HBIX 3JICKTPOJIHBIX MOTEHIMANIOB. DJIEKTPOXUMHUYECKUI psii HanmpsikeHus metamioB. [lo-
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IpY>KEHHE TUIAaCTUHKU METAJIJIOB B pacTBOpbI. MI3MeHeHne Macchl miacTuHku. OnpenesieHue
MaccChl pacTBOpa, MacChl KOHEYHOI'O pacTBOPA.
Kourpoabnasi pa6ora Ne2. (2 yaca).

Tema 3. PactBopbl. Cioco0bl BbIpa:KeHHsI KOHIEHTPAUHN PacTBOPoB (14 1)

baoxk 1. (6 yacoB) 3amaum Ha pacTBOPMMOCTH BemlecTB. Kpucramioruaparsl.
PactBopsi. PacTBopuMocTh BemiecTB. Kpucramnmmzanus u3 pactBopa coneil. Kpucramiorua-
patel. CriocoObl 0OpazoBanus. Pacuer Macchl KpucTauioruapara, KOTOPYIO HEOOXOAMMO
N00aBUTh K PacTBOPY, JJIs MOJTYYEHHUs pacTBOpa 3aJaHHOM KOHIeHTpauuu. Pacuer mMacchbl
BBINIABIIIETO U3 pacTBopa Kpuctaywioruapara. [Ipurotosnenue pactBopos. Pemenue 3anau
Ha HAaxOXKJEHUE MACCOBOM J0JIM HACBIIICHHBIX PACTBOPOB COJIEH, OMpPENEIEHUE MacChl
HACBIILIEHHBIX PACTBOPOB.

Baok 2. (6 yacoB) Cnioco0Obl BhIpa:KeHHs] KOHUCHTPALUMH M MePexXoAbl MexKIy HU-
MH. CriocoObI BbIpaKE€HUSI KOHUEHTPALMK PACTBOPOB. BrluncieHne MaccoBOM J10JIM U Mac-
Chl BEILECTBAa B pacTBope. PacueTsl, CBA3aHHBIE C MOHATUEM «MOJSPHAs KOHLIEHTPALUS.
[lepecuer ogHOrO BUAA KOHIIEHTpAalMU pacTBOpa B Apyroil. CMemieHue pacTBOpPOB, KOH-
LEHTpalMs KOTOPBIX 3a/1aHa B PA3JINYHBIX €UHULAX.

Kourpoabnas padora Ne3. (2 yaca).

Tema 4. YpaBHeHus1 peakuuii.
PacueTrnl o ypaBHeHHAM peakiuii (22 1)

Bbaok 1. (8 yaca) Xumuueckas peakiusi. BoluucjeHns1 10 XUMHYECKHUM yYpaBHe-
HUSAM. THUIIBI XUMUYECKUX peaKkui. BplUKnClIeHns 10 XUMUYECKUM ypaBHEHUAM. Pemienue
3a71a4, €CJIM C pEareHTOM B3aMMOJAECHCTBYET TOJIBKO OJWH KOMIIOHEHT CMECH WM BCE KOM-
MTOHEHTHI CMECH.

BJaok 2. (12 yacoB) Pacuers! 10 HECKOJILKHM YPABHEHUSIM XHMHUYECKUX peakuuii (mocsemno-
BATEJLHBIX U MAPALIEILHbIX). AJITOPUTMBI PEIICHUS] PACUETHBIX 3a7a4. 3a7a4M 10 COOPHUKY
N.B. Csurtansko, B.B. Kucuna, C.C. UypanoBa «OnuMnuagHeie 3a1a4 MO0 XUMHUW», 3a]1a-
Hust EI'D Ne 34,

KonTpoabnasi padora Ne4, (2 yaca).

Tema 5. OcHOBHBIE KJIACChI HCOPTAHUYECKHNX BeLIECTB
€ TOYKHU 3PEHUs] TEOPUH
IEKTPOJIUTHYeCKOH aucconuanuu (18 yacos)

Baok 1. (4 yaca) Kiaccbl Heopranuyeckux coequHeHuid. I'eHeTn4eckasi CBA3b
HeopraHuvyeckux BeurecrB. Kiaccel Heoprannueckux BemecTB. HomeHknatypa Heopra-
HUYECKuX coeauHeHui. dusznueckue U XUMUYECKHE CBOMCTBA, CIOCOOBI MOJYYCHUS U
MIPUMEHECHUE HEOPraHMYECKUX BEHIECTB. AJITOPUTMBI PEIICHUS 3a7a4, BKIIOYAIOIMINX «IIe-
MOYKY» MPEBPAIICHN HEOPraHMYECKUX BEMIECTB. 3a/1a4yl HA MOJYYEHUE U CUHTE3 Heopra-
HUYECKHMX BEIIECCTB. 3a7a4M Ha 3HAHUE CBOMCTB BEIIECTB U XUMUYECKYIO SPYAUILIUIO.

Biok 2. (4 yaca) XuMu4yeckue peakumu B pacTBopax 3JjekTpojautoB. Obpa3ona-
HUE KUCIIBIX U OCHOBHBIX cojied. Biusinue nopsimka n100aBJIeHUs] peareHTOB JJIsl PeaKilui,
MPOTEKAIONIUX B PacTBOpax B Ciiydae M30bITKAa OTHOTO U3 peareHToB. [ uaponus. CoBmecT-
HBIM TUAPOJIU3 IBYX COJIEH.
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buaok 3. (4 yaca) BeluuciaeHusi 10 yPaBHEHUSIM PeaKUMid, IPOTEKAKIIHUX B BO-
HBIX pacTBopax. PacueTsl Macc U KOHLEHTPAUWK KHCIBIX COJIEH Pa3JIMYHOTO COCTAaBa B
pacTBOpE B ciiydae 00pa30oBaHUSI CMECH TIPOTYKTOB.

Bbiok 4. (4 yaca) Pacno3dHaBaHue BelIeCTB ¢ MOMOIIbI) KAa4eCTBEHHbIX peaKkuui
HA BaKHeHIMe NOHBI U KJIACCHI HEOPraHUYeCKHUX coeuHeHnid. Pacrio3HaBaHuEe pacTBO-
POB KHCJIOT, OCHOBaHHUM, COJICH C MOMOIIBIO KAaU€CTBEHHBIX PEaKIUM.

Kontpoabnasi paéora Ne5. (2 yaca).

Tema 6. IlepBoHayabHBIE IPEACTABJIEHNUS O
€CTeCTBEHHBIX ceMelicTBaX (rpynnax) XuMHYeCKHX 3JIEMEHTOB:
1IeJIOYHbIE METAJJIbI, FAJI0TeHbl, HHEPTHBIE ra3bl (20 1)

Baok 1. (6 yacoB) O6mias xapakTepuCTUKa IIEJIOYHBIX MeTaioB. CTpoeHue aro-
MOB. CTEIEHN OKUCJIEHHS] aTOMOB. XMMHYECKHE CBOMCTBA. MI3MEHEHNE aKTUBHOCTH METAII-
JIOB MO noArpynmne. BaxHenmme coequHeHus MET0YHbIX MeTallyioB. [lomyyenne u npume-
HEHHUE.

Baok 2. (8 wacoB) OOmiasi xapakTepuCTUKa rajoreHoB. BaJeHTHOCTh M CTENEHU
OKHCJIEHUs aTOMOB. VI3MeHeHue 10 rpyIine yCTOWYUBOCTUA COEAMHEHUM B BBICIIEN CTEIICHU
OKHCIICHHS] aTOMOB. XapaKTep XUMHYECKUX CBSI3€ B coeMHEHUAX. PU3NUECKHE U XUMU-
YECKMEe CBOMCTBA IIPOCTHIX BelleCTB. [IopsiAoK B3aMMHOIO BBITECHEHHUS TAJIOTEHOB U3 pac-
TBOPOB TaJIOT€HUAOB. JIUCIIPONOPLIMOHUPOBAHUE TAJOT€HOB B HEUTPAIBHBIX M IIEIOYHBIX
cpenax. M3MeHeHue B psay TaJIOT€HBOAOPOJIOB IPOYHOCTA XUMHUUYECKOU CBSI3H, TE€pMHUYE-
CKOM YCTOMYMBOCTH, KUCIOTHBIX U BOCCTAHOBHUTEIbHBIX CBOMCTB. OOIIME MPUHIIMIIBI MO-
Jy4eHUs rajoreHBoAopo10B. OCOOEHHOCTH IMJIAaBUKOBOU KHUCIOTHI, TuapodTopuabl. OKcu-
ael xyopa (I, IV, VII), 6poma (1), fiona (V). Kucnopoacoaepskaiiye KACIOThI Xj10pa, Opoma,
rona. Ctpoenune MoJiekyn. CpaBHUTENbHAS YCTOMYUBOCTh. OKUCIUTENBHBIE U KUCITOTHBIE
cBoricTBa. O01MEe NPUHIUIEI ToJTydeHUs. CoM KUCIOPOACOAEPKAITUX KUCIIOT rajJOreHOB.
OxkucnurenpHble cBoWcTBAa. CpaBHUTENbHAS YCTOMYMBOCTD COJIEM M KUCIOT. [IpuMeHeHue
TUTIOXJIOPUTOB, XJIOPATOB, IEPXJIOPATOB.

Bbaok 3. (4 waca) OOmias XapakTepHCTHKAa HWHEPTHBIX Tra3oB. CTpOEHHE aTOMOB.
Haxoxnenue B npupojie, noigydyeHue U NpuMeHeHne. XUMUUECKUE CBOMCTBA NUHEPTHBIX Ta-
30B.

Kounrpoabnasi padora Ne6. (2 yaca).

HToroBasi KOHTpoOJIbHAs padoTa 2 yaca.

Bcero: 128 yacos.
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9 KJACC [128 yacoB, 4 yaca B HeJ1eJI10]

YUEBHO-TEMATHUYECKHWMU IIAH 1o nporpamme «OQauvnuaanast xumust»y 9 KJIACC

Ne HaumenoBanue tem u 6J10KOB Oo1ee KOI-BO y4eOHBIX BT u BT u K/p Ken. K,
4acoB Teop. [Ipakr.
Tema 1 Pelenne pacyeTHbIX 3a1a4 16 0 14
3amaun Ha BBIBOA (OPMYJ, M KOMIDIEKCHBIX 3aaad
Baok 1 (M30BITOK/HETOCTATOK, HATMYUS TIPUMECEH, Ha BBIXO]] 8 0 8 ) 4
MIPOJYKTOB)
Butok 2 Brluucnenust mo ypaBHEHMSIM PEakLUil, NPOTEKarO- 6 0 6 4 4
MIUX B BOJHBIX PACTBOPAx
KonTtposnnas padora 1 2 2
Tema 2 OCHOBBI Ka4eCTBEHHOI'0 AHAJIN32 22 6 14
bmox 1 KauecTBeHHBIE peakIIiy KATHOHOB 6 2 4 4 5
bmoxk 2 KauecTBeHHBIE peakilii aHHOHOB 6 2 4 4 5
brok 3 AHanmu3 cMecu 8 2 6 4 5
KounTpoabnasi paéora 2 2 2
Tema 3 Du3nyeckass XUMHUsA 34 4 28
brok 1 TepmogrHaMuKa 10 2 8 4 5
Biok 2 XuMudeckasi KHHeTHKa. PaBHOBecHe 10 2 8 4 5
bioxk 3 @da30BbIe pAaBHOBECHSI 6 0 6 4 5
biok 4 ONEeKTPOXUMUS 6 0 6 4 5
Kontpoannas pa6ora 3 2 2
Tema 4 XUMUSI 3JIEMEHTOB 34 6 26
biok 1 XuMUst s-3J1IEMEHTOB. 6 2 4 4 4
brok 2 XUMUS p-2JIEMEHTOB 10 2 8 4 4
biok 3 Xumus d-371eMeHTOB, KOMILICKCHBIE COeTMHEHUS 16 2 14 4 4
KonTpoasnas padora 4 2 2
Tema 5 OCHOBBI KOJINYECTBEHHOT0 AHAJIU3A 18 4 12
brok 1 TutpoBanne. OCHOBBI pacuéToB 4 2 2 4 5
brok 2 TexHHUKa TUTPOBAHMUS 4 2 2 4 5
biok 3 MeTo1bI THTPOBAHMSI 8 8 4 5
Koutpoannas padora 1 2 2
HTorosasi KOHTpoJIbHaAsI paboTa 4 4
Bcero 128 20 94 14




Conepsxkanue nporpaMmmbl
«OauMnuagHaga XumMmusa» 9 Kiacce

Tema 1. Pemnenue pacdyernnix 3aja4 (16 yacos)

baok 1. (8 yacoB) 3agaun Ha BbIBOA GOpMYJ, H KOMILUIEKCHBIX 3aga4 (U30bI-
TOK/HEJOCTATOK, HAJIMYMSA MPUMeceil, Ha BBIX0A NPOAYKTOB). [loBTOpEHNE aIrOpUTMOB
pelIeHnsl pacueTHbIX 3a1ad. PemeHue 3a1ad MyHULIMNAIBHOTO M PETMOHAIBHOTO 3TAloOB
IIPOIIBIX JIET.

Baok 2. (6 yacoB) BbruucieHus: 10 ypaBHEHUAM peaKUUil, IPOTEKAIOIIHUX B BOA-
HBIX pacTBopax. Pemienue pacu€THbIX 3aJ1a4 ¢ y4acTHEM pacTBOpoB. OmpeeneHne moka-
3aTelIst KUCIIOTHOCTH PaCTBOPOB.

Kounrpoabnas padora Nel. (2 yaca).

Tema 2. OcHOBBI Ka4eCTBEHHOT0 aHamM3a (22 yaca)

Baok 1. (6 yacoB) KayecTBeHHbIe peakIIuy KATHOHOB. [[pHHIIUIIBI 1 METOJIBI Ka-
YecTBEHHOTO aHanu3a. Knaccuduxanus, TpeOoBaHMs, TUIIBI aHATUTUYECKUX PEAKIUi, CTIO-
COOBI BBITTOJIHEHUS aHATTUTUYECKUX peakuuid. JpoOHbIN U CUCTEMaTHYECKU aHaNu3, TPYM-
MOBbIE peareHThl. AHATUTUYECKHUE KJIACCU(PUKAIIMN KaTUOHOB 10 FPYIIIaM.

bJaok 2. (6 yacoB) KayecTBeHHbIe peakKIMM AHMOHOB. AHAJIUTUYECKUE KIacCU(u-
Kallud aHWOHOB MO TpyImaM, TPyHIoBble peareHThl. MeToanka oOHapy>KEHHUs] aHMOHOB
aQHAJIMTUYECKUX TPYIII.

Baok 3. (8 yacoB) AHau3 cMecu. AHAIIU3 CMECH aHMOHOB PAa3HbIX AHATUTUYECKHUX
rpymmn. AHaJIW3 CMECH KaTHUOHOB Pa3HbIX aHAIMTHYECKUX rpyni. [lepBoHadanbHbIA dTan
pa3/ielieHus] CMECHM KaTUOHOB U aHMOHOB. METOibl pelIeHrs KaueCTBEHHBIX 33/1ad MO0 XH-
Muu. PacriozHaBaHu€ BEIIECTB, OMPEACIICHIE KaU€CTBEHHOTO COCTaBa.

KontpoabHasi padora Ne2. (2 yaca).

Tema 3. ®usznyveckas xumus (34 yaca)

Baok 1. (10 yacoB) Tepmogunamuka. 3a1a4 Ha BBIYHCICHUE TAKUX TEPMOJIUHAMU-
YECKUX MapaMeTPOB KaK SHTAJIbIINS, I3HTponus, s3Heprus ['uodca Onpenenenrne BO3MOKHO-
CTA CaMOIIPOM3BOJILHOIO MPOTEKAHUS MPOLECCA, COCTABICHUE TEPMOXUMUYECKUX YpaBHE-
HuM. 3akoH I'ecca m cnenctBusa m3 3akoHa ['ecca. BelumcieHue TEMIOEMKOCTH, CBS3b C
sHepruei ['md0oca.

baok 2. (10 yacoB) Xumuueckasi kKuHetuka. PaBHoBecue. CKOpOCTh XMMHUECKOU
peakunu. PaKTOPbI, BIUSAIONIME HA CKOPOCTh XUMUYECKOW PEAKINU. 3aKOH JAEHCTBYIOIINX
Mmacc. IIpaBuno Bant-I'odpda. Xumudeckoe paBHOBecue. YcioBue cmernieHus. CBsizb C
sHeprueii ['m60Oca.

Baok 3. (6 yacoB) ®a3oBble paBHOBecusi. [lonsTus ¢a3pl u komnoHeHnTta. Maeannb-
Hble W peanbHbie pacTBOpbl. [loHsiTHE 0 KOd(duImenTe akTUBHOCTH. KoymratuBHbBIE
CBOICTBa pacTBOpoB. 3akoHbl Payns u ['erapu. Kpuockonus, r0ynuockonusi. Pemenue pac-
YETHBIX 3aJlay MO 3JEKTPOIUTUYECKOW Aucconuanus (CTeneHb TUCCOLUAINN, KOHCTaHTa
aucconuyanuu). Perienue pacy€THbIX 33724 HA MOHHOE MPOU3BEAECHUE BOJIbI, BOAOPOIHBIIM
nokasarensb. [I[ponsBeneHne pacTBOPUMOCTEN.
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Baok 4. (6 yacoB) DiiekTpoxumus. XUMUYECKUE U SJICKTPOXUMHUUYECKUE MPOIECCHI.
VYpaBuenue HepHcta, 3nekTpoaubiii noteHnuran. CTaHAapTHBIA 3JIEKTPOIHBIA MOTCHIUAT.
["anpBanmyeckue 3neMeHThl. DnekTpoanbie paBHoBecus. CBsa3p DJIC u sneprum ['mb6ca.
Onextposn3. 3akoHbl Dapajes.

Kounrpoabnas padora Ne3. (2 yaca).

Tema 4. Xumus 3j1eMeHTOB (34 yaca)

Baok 1. (6 yacoB) Xumus s-3jiemeHToB. Bogopo. buHapHbie coeTuHEHUs BOJOPO-
na. Bona. Ilepokcua Bogopoia. XMMHUYECKHE CBOMCTBA MIECIOYHBIX U HIETOYHO-3€METbHBIX
MeTtaiioB. OO01mas xapakTepucTuka S-3jaeMeHToB. CtpoeHue atoMoB. CTeNEeHU OKHCICHUS
aToMOB. M3MeHeHne aKTUBHOCTU METAJIOB Mo noArpyime. CoeMHeHUs MIEJIOYHbIX U IIe-
JIOYHO-3EMEJIbHBIX METaI0B. JKeCTKOCTh BOJIBI.

Baok 2. (10 yacoB) Xumusi p-3jeMeHTOB. OOI1as XapaKTEPUCTUKA P-AJIEMEHTOB.
BaneHTHOCTh M CTENEHU OKHUCIEHUS aTOMOB. M3MEHEHHE YCTOMYMBOCTH COCAUHECHUN B
BBICIIIEN CTEIEHU OKHUCIICHUSA IO TpymnnaMm. M3MeHeHrne METaUIM4eCKOro U HeMeTauInye-
CKOT'O XapakTepa 3JIEMEHTOB IO TpyIIaM U Iepuojam. M3MeHeHrne KHUCIOTHO-OCHOBHBIX
CBOMCTB OKCH/IOB Y TUJIPOKCHUIOB I10 MIEPHUOJIAM U TPYIIIIaM.

OO6mas xapakTepucTHKa 3JeMEHTOB 1o noarpynmnam. CtpoeHue moiiekyi. Ilomyude-
HHE U cBoiicTBa. OTHOIIIEHHE OKCHUIOB K BOJE, KMCIIOTaM, IieiodaM. BaxkHeime coenuHe-
HUs1. KUCIIOTHBIE M OKMCIUTENIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA. [IpuMeHeHue.

Bbiok 3. (16 yacoB) Xummus d-3;1eMeHTOB, KOMILIEKCHbIE COeIHHEHHUS.

OO6mast xapaktepuctuka d-3J€MEHTOB: MeJb, cepeOpo, MUHK, PTYTh, MapraHell, e-
7e30. AHanutrdeckue peakuuu d-saementoB. Lenouku npespamienuii. KommiekcHsie co-
€JIMHCHUA.

O6mias xapakrepuctuka d-anemeHToB. CTpoeHue aToMoB. CTeNeHU OKHUCIICHUS aTo-
MOB. MI3MeHeHHE N0 OArPYNIE YCTOMUUBOCTA COCAMHEHUM B BBICILICH CTEIIEHU OKUCIICHUS
aToMOB. CXOACTBO XUMUYECKUX CBOMCTB JIEMEHTOB MO TepuogaM u rpynmnaMm. OcoOeHHo-
CTH U3MEHEHUSI CBOMCTB d-3JIEMEHTOB 0 MOJTPYINaM B CPaBHEHUH ¢ p-diieMeHTamMu. Kuc-
JIOTHO-OCHOBHBIE CBOMCTBa OKCHUJIOB U THIPOKCHUIIOB d-3JIEMEHTOB B pa3HBIX CTEMEHSIX
OKHCJIEHHS X aTOMOB. OTHOIIIEHUE METAJJIOB K KUCIOPOAY, BOJIE, KUCIOTAM U IIeJI0YaM.

OO01mmast xapakTepucThka 3JaeMeHToB 1o noAarpynnam. Ctpoenune atoMoB. BaneHnTHo-
CTU U CTEIECHU OKHUCICHHUS aTOMOB. PU3MYECKHME M XUMHUYECKUE CBOWCTBA ITPOCTHIX Be-
mectB. OKCuabl U TUAPOKCUABL. X cpaBHUTENbHAS YCTOMYUBOCTD, KUCIOTHO-OCHOBHBIE U
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBONCTBA. AHAIMTHUYECKUE PEAKIMU Ha HOHbL Kpu-
crayutoruapathel. JIBoiiHbie comu. KoMmiekcHbie coenuuenus d-aneMeHToB. BiausiHue kosm-
gyecTBa d-2JIGKTPOHOB HA CBOMCTBAa KOMIUICKCHBIX coeauHeHMi. KapOOHHMIIBHBIC COeauHEe-
HUSL.

Kontpoabnasi padora Ned. (2 yaca).

Tema 5 OcHOBBI KOJIMYeCTBEHHOT0 aHan3a (18 yacos)
Baok 1 (4 yaca) TurpoBanue. OCHOBBI Pac4éTOB.
TuTpuMeTprUUeCKUe METObI aHAJIM3a — OCHOBHBIC MIOHSATHS U ONIpeeIeHH. XUMU-
YECKUU SKBUBAJICHT. @aKTOp 3KBUBAIIEHTHOCTH. BhruncieHne MOJISpHON MacChl SKBHBa-
neHTa BemecTBa. O0beM SKBUBAJICHTA. 3aKOH YKBUBAJICHTOB. XapaKTEPUCTUKH PACTBOPOB,
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MIPUMEHSEMBIE TIPU pacyeTax B TUTPOBAHUM: MOJIIPHAsl KOHLIEHTpALUs1, HOpMaJIbHAasl KOH-
LeHTpalus (MOJIIpHAsi KOHIIEHTpaLKs YKBUBAJIEHTa), TUTP BenlecTtBa T(A), TUTpuMeTpuye-
CKui (akTop mepecueTa (TUTP MO OMPEISTIEMOMY BEILIECTBY ), OMPABOYHBIN K03 uim-
eHT F. PacueT Macchl HaBECKM J1J1s1 IPUTOTOBIICHHS pacTBOPa 3aJaHHOW KOHIIEHTPALIUU.

Biaok 2 (4 yaca) Texnuka TuTpoBaHusi. AHamuTU4YecKas nocya. [lopsmok padoThl
¢ nunetko. Ilopsamok pabotel ¢ Oroperkoi. [IpaBuia TEXHUKHM TUTPOBaHMS. TeXHUKA
B3BCILMBAHUS HABECKHU HA BecaX. TexXHUKa MPUTOTOBJIEHUS CTaHIAPTHBIX PACTBOPOB METO-
JIOM HaBECKH X.4. BellecTBa. TeXHUKa MPUTOTOBIIECHUS CTAaHAAPTHBIX PaCTBOPOB U3 (PUKCa-
Hana. Touka SKBUBAJIEHTHOCTH, U criocol ee pukcupoBanus. Muaukatopsl. [logbop nuau-
Karopa.

baok 3 (8 yacoB) Meroabl TurpoBanus. [Ipu€mel TUTPOBaHUSA aHAIU3UPYEMOTO
BEIIECTBA. | UTPUMETPUUECKHAE METOABL. METONBI KHCIIOTHO-OCHOBHOTO TUTPOBAHUS, OCHO-
BAaHHBIE HA UCIOJIb30BAaHUU peaKUui HehTpanuszanuu. Pacuer pH B pacTBOpax CHIBHBIX U
c1a0bIX KUCJIOT U OCHOBaHUI. MeToAbl OKUCIUTENBHO-BOCCTAHOBUTEIBHOTO THTPOBAHUS.

KounrpouasHasi padora Ne S. (2 yaca)

HNrorosasi KoHTpoOJIbHAsA padora (4 yaca).
Bceero: 128 yacos.
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10 KJACC [128 yacoB, 4 yaca B HeJeJa10]

YUYEBHO-TEMATHYECKHWMU ILIAH 1o nporpamme «Qaumvnuagnast xumust» 10 KJIACC

No HaumMmenoBanue teM u OJIOKOB O01ee KOJI-BO B 1. 4. Teop. BT 4. K/ Ken. Kan
y4eOHBIX 4acOB [Ipaxkr. p

Tema 1l | ®usuyeckass XuMus 18 8 8

brnok 1 | Kuneruka. CKopocTu, NOPSIAKU peaklui 6 2 4 4 5

brnok 2 | TemnepaTypHas 3aBUCUMOCTb. Y paBHEHUE Ap- 6 4 2 4 5
peHuyca

brok 3 | PaBHOBecue 4 2 2 4 5)
KoHnTtposbHas padora 1 2 0 2

Tema 2 | KauecTBeHHbBII M KOJMYeCTBEHHbIN aHAJIN3 40 18 20

bnok 1 | KayecTBeHHbIE peakIIMi KATHOHOB U aHMOHOB 8 4 4 4 5

brok 2 | AHaim3 cMecu Cyxux coJiei 8 4 4 4 5

brok 3 | TurpoBanue. OCHOBBI pacyeTOB 8 4 4 4 5

biiok 4 | MeTosibl M TEXHUKA TUTPOBAHMS 14 6 8 4 5
KonTtponbHast pabora 2 2 0 2

Tema 3 | Heopranuyeckasi Xumusi 26 12 12

brnok 1 | Xumust S-31eMEHTOB 8 4 4 4 5

biok 2 | Xumus p-2J1€eMEHTOB 8 4 4 4 5

brok 3 | Xumus d-aeMeHTOB 8 4 4 4 5
KontposbHas padora 3 2 0 2

Tema 4 | Oprannueckasi XuMus 42 18 22

brnokx 1 | Onpenenenue CTpyKTypbl YIIIEBOAOPOIOB 110 4 2 2 5) 4
XMMHUYECKHM CBOMCTBAM M crioco0aM MoTydeHust

brox 2 | PagukanbHOe 3aMelieHne, 31eKTpoPHIIbHOE MPpH- 4 2 2 5) 4
COEZIMHEHUE, HNIEKTPOHHBIE 3(h(PeKThI 3amecTHTe-
nen

bnok 3 | Onpenenenne KaueCTBEHHOIO U KOJIMYECTBEHHO- 4 2 2 5 4
I'0 COCTaBa CMECEeH OPraHNYECKUX BELIECTB

brnox 4 | 3omepus B opraHM4ecKoil XUMHUHU (CTPYKTYp- 4 2 2 5) 4
Hasl, TPOCTPAHCTBECHHAS )
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brok 5 | Peaknuu nomuMepu3aiuy U MOJTMKOHACHCAITHH. 4 2 2
3a/1auy Ha NOJUMEDPBI.
briok 6 | CpoiicTBa KapOOHMUIICOAEPIKAIINX COSTUHEHUI 4 2 2
(B3auMoJielicTBUE C peaKTUBOM [ 'puHbspa, peak-
IIMY KOHJIeHcauu, peaknus Kanaumnapo u T.1.)
briok 7 | Onpenenenue CTpyKTypbl KUCIOPOACOIEPKAIINX 4 2 2
COEIMHEHMH IT0 XUMHUYECKUM CBOMCTBAM U CIIO-
co0aM ToTy4YeHus!, B3aUMOTIPEBPAIIICHUS Be-
IIIECTB
brok 8 | Onpenenenue CTPyKTYphl a30TCOAEPIKAILIUX CO- 4 2 2
eIUHEHUN 10 XUMUYECKUM CBOMCTBAM H CIIOCO-
0aMm MoJy4eHusl, B3aMOIIPEBPAIICHHS BEIIECTB
brok 9 | Llenouku mpeBpamieHUt 1 METOJIbI CHHTE3a Op- 8 2 6
TaHHYECKUX BEIIECTB
KonTtponbHast pabora 4 2 2
HTorosasi KOHTpOJIbHasi padoTa 2 2
Bcero 128 56 62 10
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Conepsxkanue nporpaMmmbl «QJIUMIIHATHAST XUMUD)
10 kaacc

Tema 1. ®usnueckas xumus (18 yacos)

Bbaok 1. (6 yacoB) Kunernka. Cxopoctu, nmopsiaku peakmuii. O01me 3akoHoMep-
HOCTU XUMHUYECKOM KMHETHKU. CKOPOCTh peakiuu. BausHue KOHIIEHTpAIlMu Ha CKOPOCTh
peakiuu. MoJIeKyJISIpHOCTh U OPS0K peakuuu. [Ipsmas u oOpaTHas 3aga4a XUMHUYECKOMN
KUHETUKH. Peakuus nmepBoro nopsiaka. Peakium Broporo nopsiaka. Peakuwum apyrux mo-
psiakoB. MeToibl ornpezenienus nopsiaka peakiuuu. Crnoxxsble peakiuu. Kuneruka oopartu-
MbIX peakuuil. [lapamiensnusie peakunu. [locnenoBarensubie peakun. MeToa KkBazucTaiu-
OHApPHBIX KOHLICHTPALIUIA.

Bbaok 2. (6 yacoB) TemneparypHasi 3aBUCMMOCTb. Y paBHeHHe AppeHuyca. Biu-
SHUE TEMIIEPATYPhl HA CKOPOCTh XMMHUUYECKUX PEaKIHW. YpaBHEHHE AppeHHyca. DHEPrus
AKTUBALIMK TIPOCTBIX U CIOXKHBIX peakiuid. CBs3b SHEPTUU aKTUBAIIUU C TETUIOBBIM 3 (DeK-
TOM peakiuu. Teopusi aKTUBHBIX CTOJKHOBEHUU. «KauecTBEHHBIN» BBIBOJI OCHOBHOTO
ypaBHEHUS 1151 OMMOJICKYJISIPHBIX PEAKIIHUI.

Bbaok 3. (4 yaca) PaBHoBecue. PaBHOBecHe 11 peaklnid, TPOTEKAOIINX B Ta3ax.
BripakeHre KOHCTaHTBl PABHOBECHSI YEPE3 PA3JIMYHbBIC BEJIMYMHBI, IEPEXO] MEXAY HUMHU.
PacueTsl paBHOBECHBIX KOHIIEHTpAlMi MPU U3MEHEHUU BHEIIHUX YCIOBUU. BinsHue teM-
nepaTypbl Ha KOHCTaHTY paBHOBecus. PaBHoBecue B pacTBopax. PaBHoBecHe npu AUCCOIU-
anuu cJ1adbIX 2JIEKTPOJIUTOB, TUIposin3e, B OydepHbIix pacTBopax. [IpousBenenue pacTBo-
puMocTu. PacTBopeHue ocajkoB ¢ 00pa3oBaHMEM KOMIUIEKCHBIX coennHeHui. KoHcTaHnTa
YCTOMYHMBOCTHA KOMIUIEKCHBIX COCTMHEHUN.

Kontpoabnasi padora Ne 2. (2 yaca).

Tema 2. KauecTBeHHBIH U KOJIMYeCTBeHHbIH aHaau3 (40 yacoB)

Baok 1. (8 yacoB) KauecTBeHHbIe peakMi KATHOHOB M AHMOHOB. [[puHUIMNBI U
METO/Ibl KaueCTBEHHOr0 aHanu3a. CrocoObl BBHIOJIHEHHS] aHAIMTHUYECKUX peakiuil. I'pyr-
MOBOI peareHT. JIpoOHBIA U CHUCTEMATHYECKHIl XOJ aHaiu3a. XapaKTepUCTUKA YyBCTBU-
TEJIbHOCTH AHAJIIMTUYECKUX peakuuid (mpenenbHoe pa3daBiieHHE, MpeAesibHAs KOHIEHTpPa-
1M, MUHUMaJIbHBIA 00BEM MpeNeabHO Pa30aBICHHOTO PacTBOpa, Mpeaesl OOHapy eHUs
(oTKpbIBaeMbIi MUHUMYM). Pa3nuuHble aHaTuTHYECKUE KIAaCCU(PUKALIMA KAaTUOHOB U aHHO-
HOB 110 rpymnmnamM. Peakium oOHapykeHHsI KATHOHOB Y AHHOHOB.

baok 2. (8 yacoB) Ananm3 cmecu cyxux codteil. [Tupoxumuueckuil ananus. Mcmnoib-
30BAHME PEAKIMI HAa OKpAIIMBAaHUE IJIAMEHU COJISIMA HEKOTOpPbIX MeTayuioB. [lomyuenue
OKpAILIEHHBIX CTEKOJI (MEpJIOB), CIUIABJIECHUE AHAIM3UPYEMOIO BELIECTBA C Pa3IMYHBIMU
«IUIaBHAMMW». MeTos pacTupaHus aHAJIW3UPYEMOrO TBEPIOIO BEIIECTBA C ONPENCIICHHBIM
TBEpAbIM peakTuBoM. Beibop pactBopuTesns. PacTBOpUMOCTh aHaIM3UPYEMOTO BEIlleCTBA B
pa3IMYHbIX pacTBOpUTENAX. OTKPBITHE KATUOHOB. OTKPBITUE aHHOHOB. AHAJIM3 aHUOHOB C
AJIEMEHTAMM CUCTEMATUYECKOI0 X0/1a aHAJIN3A.

Baok 3. (8 yacoB) TurpoBanne. OCHOBBI pacuyeToB. TUTPUMETPHUCCKUE METOIBI
aHaJn3a — OCHOBHbIE MOHATUS U omnpeAenenus. Knaccudukanus TUTpUMETPUUECKUX METO-
J0B 10 croco0y tutpoBaHus. KuciaotHo-ocHOBHOe TuTpoBaHue. Pacuer pH B pacTBopax
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CUJIBHBIX M CJIA0BIX KHUCIOT ¥ OCHOBAHUM, CMECEH KHCJIOT M OCHOBaHHUI. UncTOTa BElIECTRA.
ObpaboTka u pecTaBiIeHne JaHHBIX. PacyeT pesynbrata aHanm3a B TATPUMETPHH.

Bbaok 4. (14 yacoB) MeToabl M TeXHUKA TUTPOBaHus. [Ipuémbl TUTpOBaHUS aHAIH-
3UPYEMOT0 BEIIECTBA. TUTPUMETPUUECKUE METOABI. METO bl KMCIOTHO-OCHOBHOI'O, OKHC-
JIUTEIbHO-BOCCTAHOBUTENBHOTO, OCAaAUTEIBHOTO U KOMIUIEKCOHOMETPHUYECKOTO THUTPOBA-
Hus. [Ipsamoe TutpoBanue. OOpaTHOE TUTpOBAHUE. 3aMecTUTENbHOE TUTpoBaHue. [IpaBuna
TEXHUKU TUTPOBAHUS. AHATUTUYECKAS TTOCY/IA.

Kontpoabnasi padora Ne 1. (2 yaca).

Tema 3. Heoprannueckasi xumus (26 4acon)
baok 1. (8 yacoB) Xummusi S-3jemMeHToB. OOmIIas XapaKTEPUCTUKA S-DJIEMEHTOB.
IIpocteie BemecTBa. PU3NUECKHE CBOWCTBA. XUMHYECKHE CBOWcTBA. CoOenUHEHUS S-
anemeHToB. ['uapuael. Okcuasl. ['mapokcuasl. Conu. Nanorenuasl. Hutpatsl. Cynbdartsl.
Kap6onartsl. [Tpumenenue.

baok 2. (8 yacoB) Xumusi p-3sieMeHToB. OOIas XapaKTepUCTUKA P-3JIEMEHTOB.
[IpaBuio uetHoctu. Bropuunas nepuoanyHocTh. [Ipocteie BemecTBa. @uznueckue CBOM-
CTBAa. XMMHUYECKHE CBOMCTBA. XapaKTEPUCTUUYHBIE COEITMHEHUS P-2JIEMEHTOB. BomopoaHbie
coequHenud. Oxcunpl. 'unpokcunpsl. Conu. [Ipumenenue.

baok 3. (8 wacoB) Xumusi d-3siemenToB. OOIIass XxapakTepucTHKa d-3JIEMEHTOB.
OO6mas xapakTepuCTUKa 3JIEMEHTOB MOATPYNIbI Menu. Meap u ee coenunerusi. Cepedpo u
€ro coeMHEHUs. AHAIMTUUECKUE PEaKIIMK KaTHOHOB MeAu U cepedpa. O01as xapakrepu-
CTHKa 3JIEMEHTOB MOArpymIbl uHKa. [{UHK U ero coennHeHus. PTyTh U €€ cOoeIMHEHUSI.
AHAIIUTHUYECKHE PEaKIIUU KaTHOHOB LIMHKA U PTYTU. MapraHen u ero coeluHeHus1. AHanu-
TUYECKUE PEaKlMM Ha UOHBI MapraHia. JKene3o u ero coeIMHeHus. AHAIMTUYECKUE peak-
UK Ha MOHBI Xxene3a. KomriekcHble coequHenus d-ameMeHToB. BiusHue xonmvecrsa d-
AJIIEKTPOHOB Ha CBOMCTBA KOMILJIEKCHBIX coequHeHn. KapOOHUIIbHBIE COSTUHEHUSI.

KounrpouabHast padora Ne 3. (2 yaca).

Tema 4. Oprannyeckasi xumus (42 yaca)

baok 1. (4 1yaca) OnpenesieHue CTPYKTYpPbI YIJIEBOJAOPOAOB MO XMMHYECKHM
cBoiicTBaM M cnocodam mosaydeHusi. OCHOBBI TEOPUM PEaKUUll OPraHUYECKUX COEIHHE-
HUM. MeXaHu3Mbl XUMHYECKUX peakiuuid. PakTopbl, ONPENEISIIOIMNE PEAKIUOHHYIO CIIO-
coOHOCTh MOJIEKYJbI. Knaccudukarus opraHu4ecKux coenuHeHU. DU3NKO-XUMUIECKUE
CBOMCTBAa OCHOBHBIX KJIACCOB OpraHMYECKUX coeanHeHur. CriocoObl MOMyuyeHus: OpraHuye-
ckux BemlecTB. OnpeneneHue CTPYKTYphl YIVIEBOJOPOJOB MO XMMHUYECKUM CBOWCTBAM M
CHoco0aM MOJTy4eHHUs.

Baok 2. (4 yaca) PagukanbHoe 3aMenieHue, 3JIEeKTPOPMIbLHOE NPUCOCIMHEHNE,
3JIEKTPOHHBbIE 3P PeKThI 3amecTuTeNed. [ OMOIUTHYECKUI, TETEPOUUKINYECKUN PAa3pPhIB
cBszelt. [IpoMexyTOoUHbIE YaCTHIIBI, CTPOCHHE TIPOMEKYTOUHBIX YaCTHIL (paJnuKabl, Kapoo-
KaTHOHBI, KapOaHUOHBI). DIEKTPOHHBIC A(D(DEKTHI 3aMecTUTeNeH (MHAYKTUBHBIN, ME30Mep-
HBII), UX BIUSHUE HA YCTOWYUBOCTH PAJIUKAIOB, KapOOKATHOHOB M KapOAHMOHOB. Pe3o0-
HAHCHBIE CTPYKTYpHL. [Ipumeps! rpymnm ¢ +1, -1, +M, -M sddexramu. Baussaue 3amecture-
JIeW Ha KUCJIOTHOCTh U OCHOBHOCTBH OPTraHUYECKUX COCIMHEHUM.
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baok 3. (4 yaca) OnpenesieHne Ka4eCTBEHHOI0 U KOJHYECTBEHHOI0 COCTaBa
cMecell opraHuyeckux BemlecTB. KoyMuecTBEHHBIE pacyeTbl B OPraHUYECKOW XHMMUMU.
PacueTsl o peakuusimM, B KOTOPbIE BCTYNAIOT HE BCE KOMIIOHEHTHI CMECH, (HJIK B KOTOPBIX
KOMITOHEHTBI CMECH JIal0T pa3IMyHble NPOAYKThI). OpeaesieHne cocTaBa CMECH 0 U3Me-
HEHHIO 00beMa MpHU pa3IMUHbIX B3aUMOAECUCTBUX. PelieHue 3ai1ay Ha onpeneiaeHue Kaye-
CTBEHHOT'O ¥ KOJIMYECTBEHHOT'O COCTAaBA CMECEU OPraHNYECKUX BEILECTB.

baok 4. (4 yaca) U3oMepusi B Oprann4eckoii XumMum (CTPYKTYpPHasi, POCTPAH-
cTBeHHast). Buael nzomepuu. CTpyKTypHas U pOCTpaHCTBEHHAs (cTepeonsomepust). M3o-
MepHs YTIEPOAHOrO CKEJeTa: JIMHENHAsA U pa3BeTBIECHHAsA. M30MepHst MOn0KeHUsT KpaTHON
CBSI3H, PYHKIIMOHATBHON TPYIIBI WM 3aMECTUTENS IPU OJJUHAKOBOM YTJIEPOJTHOM CKEJIETe
Mosekya. MexkiaccoBas nsomepus. IIpoctpancTBennsie n3omepsl. I'eomerpuueckas n3o-
Mepus (yuc-mpanc-uzomepusi). OnTuyeckre n3o0Mepbl. ACUMMETPUUECKUI aTOM YIJIepo/a.

biaok 5. (4 yaca) Peakuuu mojMMepu3anuv M MOJUKOHIAEHCAIMU. 3a1a4d HA
nojmumepsbl. [lonmumepusanus. [Monmukonnencanus. Onpenenenue. CpaBHenue. OcoOeHHO-
ctu niporieccoB. Kiaccudukanus. Mexanusm npornecca. OOpartumasi (paBHOBECHYIO) U He-
oOpaTumasi (HepaBHOBECHasl) MOJUKOHJeHcauus. YpaBHeHne Kaposzepca. [Ipuunmnbl mnpe-
KpaiieHus nponeccoB. Crnenudurka KuHETUKU. BapuaHThl mpoBeeHus mpoieccoB (B pac-
TBOpE; B paciuiaBe; B BUJie MEX(a3HOro MpoIiecca; B AMYJIbCUH; Ha MaTpuiiax). [lecTpyk-
11 IOJIUMEPOB.

baok 6. (4 yaca) CBoiicTBa KapOOHMWIICOAEpP:KANIUX COeAMHEHMIT (B3amMoeii-
CTBHE ¢ peakTuBOM I'puHBbsipa, peakuuu KOHAeHcaluM, peakuuss Kanauuapo u T.1.)
Anpaerunbl. Keronsl. OOmue 3akoHomepHoctd. KapOoHwibHas rpynmna - peakIMOHHBIN
IIEHTp B MOJIeKyJie. Peakiiuu npucoenuHenust ¢ aTakoi Hykieoduia Ha atoM yrieposa. Pe-
aKIIMU BOCCTAHOBJICHUS U OKUceHUsl. OCOOEHHOCTH CBOMCTB KETOHOB.

Bbaok 7. (4 yaca) OnpenesieHre CTPYKTYPbl KUCJIOPOACOAEPKANIMX COeTUHECHU I
N0 XUMHMYECKHM CBOICTBAM M CIOCO0aM MOJy4YeHHs, B3aMMOIIpeBpPAllleHUs] BelIeCTB.
Cruptel. MHOTOaToMHbIe ciupThl. DeHosbl. KapOoHOBBIE KUCIOTHI U WX TPOU3BOJIHBIE.
Hukap6onoBbie KucioTel. CynbhokucnoTsl. [Ipocteie adupsl. Croxubie 3¢gupbl. CriocoOs!
nonyyeHusi. OuU3MUYECKHE CBOWCTBA M CTPOEHHUE. XUMHUECKUE cBoilcTBa. OmnpeneneHue
CTPYKTYpPBI KHCIOPOJCOAEPKAIINX COCTUMHEHUM M0 XUMHUYECKHUM CBOMCTBAM U CriocoOam
MOJIy4YE€HUsI, B3aUMOIIPEBPALLCHHS BEIIECTB.

Bbaok 8. (4 yaca) OnpenesieHde CTPYKTYPbI a30TCOAEPKAIMX COCAMHEHUH 110
XHMHUYECKHUM CBOHCTBAM M CIOCO0aM MOJIyYeHHUs, B3aMMOIPEBPALICHUsS] BelIECTB.
Awmunbl. J{nazocoeaunenus. ['eTeporukinueckue coequHeHns. AMUHOKUCIOThI. CriocoObl
nosryueHusi. PU3NYECKHe CBOICTBA M CTPOEHHE. XUMHUYECKHE cBoicTBa. OmnpeneneHue
CTPYKTYPBI a30TCOEPKAIUX COSTUHEHUN MO XMMHUYECKUM CBOMCTBAM U CIoco0am MoJTy-
YEHHSI, B3aUMOINPEBPAILICHUS BEIECTB.

Baok 9. (8 yacon). Ilemouky npeBpaieHUid ¥ METOAbI CHHTE3a OPraHUYeCKHX
BewiecTB. [lenouku npeBpamnieHnii Ha XUMUYECKHUE CBOMCTBA M CIIOCOOBI MOJyUYEeHUs Opra-
HUYECKHX BEHIECCTB. PellleHne pa3nuyHbIX BUJIOB 3aj]a4 IO LEMNOYKE MPEBPALICHHUI C UC-
MOJIb30BAHUEM OPTraHMYECKUX BEIIECTB. 3a1aud MO IENOYKaM MPEeBpallCHH, KOTOPhIE yKa-
3bIBAIOT HA B3aMMOCBSI3b HEOPTAaHMYECKUX BEILIECTB C OpraHMYecKuMH. llenouku ¢ Hewus-
BECTHBIMU TMPOMEKYTOUYHBIMA U KOHEYHBIM MPOAYKTaMU (YCJIOBHUS MPOBEACHUSI PEAKIUI
yKa3aHbl). MeTo/bl CUHTE3a OPraHUYECKUX BEILIECTB.
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KonrpoabHast padora Ne 4. (2 yaca).
Hrorosast KoHTpOJbHAsA padoTa 2 yaca.
Bcero: 128 yacos.
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11 KJACC [128 yacoB, 4 yaca B HeJeJa10]

YUEBHO-TEMATHUYECKHWMU ILIAH 1o nporpamme «Qauvnuaauast xumus» 11 KJIACC (H0JHOCTHLIO H3MeHeHA)

No OO01Iee KOJI-BO B 1. 4. Teop. BT u. Kei. K
HanmenoBanue TeM 1 0J10KOB K/p
y4eOHBIX 4acoB ITpaxr.

Tema 1 | KauecTBeHHBIN U KOJMYeCTBEHHbII aHAJIN3 26 4 20

brnokx 1 | KauecTBeHHbIE peaKklli HA OCHOBHBIE KJIACChI 4 0 4 3 5
OpPraHUYECKUX COCAMHEHUN

brok 2 | OcHOBHBIC IPUHIMIIBI UACHTU(UKAITUN OpraHH- 6 2 4 4 5
YECKUX BEIIECTB

biok 3 | [Ipumenenne TCX nns aHanm3a OpraHUYECKUX 6 2 4 3 4
BCIICCTB

biok 4 | TutpuMeTpuuecKre METO bl aHAJIN3a 8 0 8 4 5
Kontponbnas padota 1 2 2

Tema 2 | ®usnyeckass XuMus 28 8 18

brok 1 | Xumudeckasi KHHETHKA 8 2 6 5 5

bnok 2 | Xumuueckoe paBHOBeCHE 8 2 6 5 5

biok 3 | DnekTpoxumus 6 2 4 5 4

brok 4 | Copbuus u SKCTpaKius 4 2 2 4 4
KonTtposnbHas pabora 2 2 2

Tema 3 | Heopranunueckass XumMus 22 7 13

brnok 1 | 'eHeTnyeckas CBSI3b HEOPTraHMYECKUX COETUHE- 2 1 1 ) 4
HUHT

biok 2 | XuMHST KOMIUIEKCHBIX COETUHEHUN 8 4 4 5 5

brnok 3 | Kpucrainnueckue pemeTku 4 2 2 4 4

bnok 4 | KomruiekcHbIe 3a1a4u 110 HEOPTaHUIECKOM XH- 6 0 6 4 5
MUU
Kontponbnas padota 3 2 2

Tema 4 | ®U3UK0-XUMHYECKHE METOAbI AaHAJIN3A 22 8 12

brox 1 | Macc-cnektpockonust 4 2 2 5 4

briok 2 | YO- u BuanMas cnekTpockonus 6 2 4 4 4

brnok 3 | MK- u KP-cnekrpockonus 4 2 2 4 4
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brok 4 | IMP-ciektpockonust 6 4
Konrponsnas padora 4 2

Tema S | Oprannyeckasi XuMusi, XHMHSI U )KM3Hb 28 20

brok 1 | PeareHtsl 1711 OpraHu4eckoro CUHTE3a, pacTBO- 2 0
pUTEIH, 0COOCHHOCTH MCIOJIb30BAHHUS

biok 2 | Crparerusi cuHTe3a OpraHMYE€CKUX COCAUHECHMI 4 2

bnox 3 | [lonyuenue peakruBa ['puHbspa, IpUMEHEHHE B 4 2
OpPraHUYECKOM CHHTE3€

brok 4 | Onpenenenue CTPyKTyp OpraHUYECKUX COCMHE- 4 4
HUH 1O CBOICTBAM U criocobaMm MoTy4eHUs

brnokx 5 | Onpenenenue KOJIMUECTBEHHOIO COCTaBa cMecei 4 4
OpPraHUYECKUX BEIIECTB

bnok 6 | Lleno4yku u KOMOMHUPOBAHHBIE 33]]a4H, B TOM 8 8
YHCIIe C UCTIOJIb30BAaHUEM MTPUPOIHBIX COEINHE-
HUI
KonTponbHas pabora 5 2
HTorosasi KOHTpOJIbHAsi padoTa 2
Bcero 128
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Coaep:xanue nmporpaMmsbl
«Oaumnuagnaga xumusa» 11 kaacce

Tema 1. KayecTBeHHBIH U KOJIMYECTBEHHbIN aHAJU3 (26 4acoB)

baok 1 (4 yaca) KayecTBeHHbIE peaKIMM HA OCHOBHBbIE KJIACCHI Opra-
HUYecKuX BemecTB. [Ipo0a Ha HempenenbHOCTh, KAUYECTBEHHBIE PEAKIIMU Ha O]I-
HO- U MHOTOATOMHBIE CHHUPTHI M (PEHOJIbI, alNbJETHJbl, KeTOHbI (HlomodopmMHas
po0a, MOXET OBITh MOJIOKHUTEIBHON NI HEKOTOPBIX CIHUPTOB), aMUHBI, aMUHO-
KHUCJIOTHI, caxapa.

Baok 2 (6 yacoB). OCHOBHbIE NMPUHIHUINBI WIEHTH(PUKAIIMHA OPraHUYe-
ckux BemecTB. ConocTaBleHHE KHCIOTHO-OCHOBHBIX CBOMCTB, PEaKIMOHHON
criocobHoctu (mpoba Jlykaca), cnocOOHOCTU K KOMILIEKCOOOpPa30BaHUIO U OKHC-
JeHU10. YclloBUs npoTekaHus peakiuil. [lpakTudeckass 4acTb: pelieHUE Mpak-
trueckux 3anannid BOILl pernoHanpHBIX 3TANOB MPONUIBIX JIET HA KAYECTBEHHBIN
aHaJu3 OPraHUYECKUX BEIICCTB.

baoxk 3 (6 yacoB) Ilpumenenune TCX a5 aHa/M3a OPpraHUuvYecKUX Be-
mecTB. CylIiHOCTh METO/AA, IPUMEHSIEMBIE PEAreHThl, MOPSAI0K MPOBEACHUS aHa-
mu3a. IIpakTHyeckas 4acTh: pelieHne npaktnueckux 3agad BOUI nponusix jiet
¢ ucnoJibzoBanuem TCX.

Baok 4 (8 yacoB) Turpumerpudeckre MeTOAbI aHAJIM3a. MeTOIbl TUTPO-
BaHMS, MPUMEHSEMbIE 11 KOJIMYECTBEHHOIO aHajin3a OPTraHMYECKHUX BEIIECTB.
TuTpoBaHHe cMecell BEIIECTB, MO3BOJIAIONIEE ONPENEIUTh HECKOJIBKO KOMIIOHEH-
ToB. IIpakTH4yeckasi 4acTh: pelieHue npakruueckux 3ananuii BOII pervnonans-
HBIX 3TANOB MPOILUILIX JET HA TUTPOBAHUE.

KonrpoabHas padora 1 (2 yaca)

Tema 2. ®uzndeckas xumus (28 yacon)

baoxk 1 (8 yacoB) Xumnueckass kuHeTuka. KuHeTHKa CI0XHBIX peakiui
(mocnenoBaTeNbHBIX U MapajuieNbHbIX). [IpubmkeHne KBa3uCTallMOHAPHBIX KOH-
[EHTpaIii, KBa3upaBHOBECHOE MpuOmkenne. Kunernka pepMEeHTaTUBHBIX peak-
nuii (ypaBHeHne Muxasnuca-MeHTeH, KoHcTaHTa Muxasnuca). OcoOeHHOCTH KH-
HETUKH (POTOXMMHUYECKUX PEAKIINi (KBAHTOBBIN BBIXO).

Baok 2 (8 yacoB) Xumnueckoe paBHoBecHe. TeopeTuuecKue OCHOBBI XH-
MHYECKOTO pPABHOBECUA. THUIBI PABHOBECUM B XMUMHUUYECKHUX CUCTEMAx. Y CIOBUS
XUMHUYECKOTO paBHOBECHS. 3aKOH JEHCTBYIOIIUX MacC. Y paBHEHUE U30TEPMbI XH-
MHYECKOW peakuuu. BiMsiHre cocTaBa CUCTEMBI Ha HAIPABICHUE XUMUYECKOM pe-
aKuuM. YpaBHEHHS] M300apbl U U30XOPbl XMMUYECKON peakuuu. BnusHue Temme-
paTyphl ¥ JaBJICHUA HAa KOHCTAHTY XMMHYECKOTO PABHOBECHS M HANPABICHUE XU-
Muuecko. CMelieHne XUMHYECKOro paBHOBecHs. OmnpeneneHue HaIpaBiICHUS
CMEILICHUS PABHOBECUSA HAa OCHOBE TEPMOJIMHAMUYECKUX ypaBHEHHU. TepmoauHa-
MHYECKHI pacyeT KOHCTAaHThl XMMHUYECKOI0 paBHOBECHs. PacueT KOHCTaHTHI XH-
MHYECKOTO PABHOBECHS B CTATUCTUYECKON TEPMOJUHAMUKE.
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PaBHOBecust B pacTtBopax anektponutoB. Pacuer pH Oydepnbix pactBopos,
pacTBOpPOB coJied, OMOIOTUYECKUX CHUCTEM. 3aJauyd OJIMMITHAJ Pa3TMYHBIX YPOB-
Hel Ha paBHOoBecue (BOLL, MMO, IChO).

Baok 3 (6 yacoB) JiieKTpOXUMHS. DJIEKTPOCTATUYECKOE B3aUMOJICHCTBHE
B pactBopax. MoHHas cuina, 3akoH [lebas-Xiokkens. AKTUBHOCTh HOHOB B pacTBO-
pax, Ko3hPUIMEHT aKTUBHOCTH. DIEKTPONPOBOJHOCTh PACTBOPOB, MpaBuiio Mak-
Nuneca. 3akon Konbpaymia.

DJIEKTPOXMMHUYECKHE LENHU. DNEKTPOAHBIM MOTEHIMAN, 3JIEKTPOJ CpaBHE-
Husg. YpaBHeHue Hepacra. DJIC OKHCIMTENBHO-BOCCTAHOBUTEIBHOW PEAKIINH.
Bzaumocssazp DJIC ¢ TepMOJIMHAMUYECKHUMHU BEJIMYMHAMU (M3MEHEHUE YHEPTUU
['n00ca u KoHCTaHTa paBHOBecHs). 3anaun u3 coopHuka B.B. Epemun «Teoperu-
YecKas U MaTeMaTHYECKasi XUMHUSI.

Onextponns. Ilpouecckl Ha AIEKTpoOaax, B TOM YKCIE TPH JIEKTPOJIM3E HE
BOJIHBIX PACTBOPOB OPTAHMYECKUX BEIIECTB. 3aKOHBI Dapanes.

Baok 4 (4 yaca) CopOuusi u 3xcTpakums. Busbl copOIMOHHBIX Tpoliec-
coB. Kunetrnka mporecca copOiuu. OKcTpakuus. PacmpeneneHne KOMIOHEHTa
Mexay ¢paszamu. KoHcTanTa pacnpezneneHus, Ko3ppUIMeHT pacnpeeneHus, dpak-
TOP WU3BJICUYCHHUS], CTEIICHb U3BJICUYECHMS IPY MHOTOKPATHOM IKCTPaKLIHH.

KonTpoabnas padora 2 (2 yaca)

Tema 3. Heoprannueckasi xummus (22 yaca)

baok 1 (2 yaca) I'eHeTnyeckasi CBSI3b HEOPraHUYECKHMX COeIUHEHHM.
[Ipocthie BemiecTBa (METaJUTbI, HEMETAJJIbI, METAJUIOUIbI), OKCUABl (OCHOBHBIE,
KHUCJIOTHBIE, aM(pOTEPHBIC, HECOJICOOpa3YIOIINE), TUAPOKCUIBI (KUCIOThI, OCHOBA-
HUsA, aM(POTEpPHBIE TUIPOKUCBI), OE3KUCIOPOIHBIE KUCIOThI, COJU (KHUCIIbIE, Cpel-
HUM, OCHOBHBIE). B3aumornpeBpalieHus BEMIECTB Pa3IMUHbIX KIACCOB.

baok 2 (8 yacoB) Xumusi KOMIUIEKCHBIX coeAuHeHn. KoMmiekcHbIe Co-
eauHeHusi. OCHOBHbBIC OHATUA U onpeaeseHus. HomeHkiaTypa KOMIUIEKCHBIX CO-
eauHeHu. Tumbl KOOPAMHAIMOHHBIX coenuHeHuil. Knaccudukarus. M3omepus
KOMILUIEKCHBIX coeuHeHUH. CTpoeHne KOMIUIEKCHBIX COCIMHEHUM, CBA3b CTPOE-
HUS U TeoMmeTpudeckoi Gopmel. Teopus kpuctammuyeckoro mojisi. Pacmiennenue
d-opOutaneii. BbICOKO- ¥ HHU3KOCHHMHOBBIC KOMIUIEKCHBIC COCIMHCHMS. DHEPrus
CTaOMIM3AIMN KPUCTATMYCCKAM TI0JIEM, OKpacka KOMILUIEKCHBIX COSIUHEHUH.
PaBHOBecHsI B pacTBOpaxX KOMIUIEKCHBIX 3JIEKTPOJIUTOB. Y CJIOBUS pa3pylIeHUS U
00pa30BaHUsI KOMIUIEKCHBIX COCTMHECHHM.

Baok 3 (4 ywaca) Kpucraninyeckne pemerku. TUIBI 3JIEMEHTAPHBIX siue-
ex. OnpezenieHre KOJUYECTBA YACTHI B sYEHKE, YCTAaHOBIEHUE OPYyTTO-(POPMYIIbI
BellecTBa. PacyeTsl ¢ MCMOIB30BAHUEM MAPAMETPOB PEIIETKH (OMpEAeIeHHEe MO-
JSIPHOU Macchl, paauyca yactulbl). KoopanHalmoHHOE Yuciio aToMa B pelIeTKe.

baok 4 (6 yacoB) KoMIuiekcHbIe 3a/1a4 10 HEOPTraHUYECKOW XMMMH.
XuMHsT 3AJIEMEHTOB pa3nuuHbiX rpynn Tadmuusl .M. MenneneeBa. Pemienue
OJIMMIUAHBIX 3a7a4 Pa3JIMYHOTO YPOBHSI CJIIOKHOCTH.

Kontpoabnas padora 3 (2 yaca)
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Tema 4. @Pu3nko-xuMH4YeCKHe MeTOAbI aHAJIN3A (22 4aCOB)

Bbuaok 1 (4 yaca). Macc-cnekrpockonusi. O01mas xapakTepucTuka Qpusuye-
ckux MeronoB. Ilpsmas u obOparHas 3agaun MeTo0B. CyIIHOCTH METOJA Macc-
cnexkTpockonuu. OnpeeneHue 3JIEMEHTHOIO cocTaBa (110 OTHOCUTEIBHOM MHTEH-
CUBHOCTH M30TONMHBIX MHUKOB). Ompesenienue MoJieKysipHoro nona. Haubomnee xa-
PaKTEPHBIE OCKOJIOYHBIE MOHBI JJIsl OPTaHUYECKUX COEAMHEHUN pa3IMYHbIX KIIac-
coB. PacummdpoBka macc-cnekrpa.

Baoxk 2 (6 yacoB). Y®- u BuauMasi cneKTpockonusi. CylnHoCTh METO/1A.
3akon JlamGeprta-byrepa-bepa. XpoModopsl 1 aykcoxpombl. XapaKTEpUCTUKA KO-
HBIOTUPOBAaHHBIX m-cucTeM. [lopsaok mposeneHus ananuza. [loctpoenue rpagyu-
poBouHoro rpaguka. IlpakTHdeckasi 4acTh: PELICHUE NPAKTUYECKON 3adadu
BOII ¢ npumeHeHneM cueKTpoPOTOMETPUUECKOTO aHAIH3A.

baoxk 3 (4 yaca). UK u KP-cnekrpockonusi. Cymuocts MeToga. OCHOB-
HbIE XapaKTEPUCTUUECKHUE YACTOTHI CBSI3€W PA3IMYHBIX TUIIOB B OPIrAHMYECKUX MO-
nexynax. Unentuduxanus semects no MK-cnektpam. Pacuer sHeprum 0CHOBHOTO
nepexona B Monekyne. [Ipaktuueckoe npumenenne metonoB MK-cnexkrpockonnu
(uneHTuduKayg BEMECTB, KOHOOPMAIIMOHHBIA aHAIN3, KOJIMYECTBEHHBIN aHAIN3
CMECH H30MEpOB, UCCIIEJOBAHUE PABHOBECUM, OIpENETICHUE TEIUIOBOTO 3(ddexTa
peaKuuu, N3y4YeHHEe KUHETUKU PEAKIUN).

Baok 4 (6 yaca). AMP-cnekrpockonusi. CymHocts Metoaa. [loaxonsinue
JUISL UCCIIEIOBaHUS siipa aToMOB. DaKTOpbI, BIHSIONIME HA XUMHUYECKUN CIIBUT,
WHTEHCUBHOCTh U MYJIbTUILUIETHOCTh CHUTHAJIOB. Y CTAaHOBJIEHHE CTPYKTYpbI Be-
mectB o AMP-cnektpy. Pemenue 3amau BOIIl u ucnosb3oBaHuEM JTaHHBIX
SIMP-cniekTpoCKOIHH.

KonrpoabHas padora 4 (2 yaca)

Tema 5. Oprannyeckasi xumus (28 yacos)

baoxk 1 (2 yaca) PeareHTsl 1J151 OPraHU4YeCKOro CHHTE3a, PACTBOPUTEJIN,
0COOEHHOCTH MCIOJIb30BaHUsA. BbIOOp ONTUMAILHOIO MyTH CHUHTE3a OpraHuye-
CKOTO COEIMHEHUs (KOJIMYECTBO CTAuM, TOCTYITHOCTh PEareHTOB, OJTHO3HAYHOCTh
MpPOTEeKaHUsl peakiuil u apyrue (paxtopbl). MeToabl BbIACICHUS MPOAYKTA: OCa-
YKJEHUE, BBICAIIMBAHUE, SKCTPAKLIMS, KPUCTAJUIM3ALMS, IPOCTasi MEPEroHKa, pPeK-
tudukarms, xpomarorpadusi. PactBopurenu, ux Tumnbl. KHUCITOTHO-OCHOBHBIC
CBOWCTBA PacTBOpHUTENEH, aBTONMPOTONMU3. [loHATHE O Cymepkucnorax, IpUMeEpbI
peakiuii B cynepkucibix cpenax. OCHOBaHUS, UCIOJIb3yEeMbl€ B OPraHUYECKOM
cuntese. [lonsTHe O cymepocHOBaHUSX: cuTeMa TpeT-Oytunar kamusi-JIIMCO,
cmech "LICKOR". Cynepkpurnueckue *KuakocTu ((arouabl) KaKk pacTBOPUTEIIH.
MeToapl OYMCTKH pacTBOPUTENEH: OCHOBHBIE MPUHITUIIBEI U MIPUEMBI Ha MpUMEpe
HECKOJIbKUX HauboJiee pacinpoCTPaHEHHBIX PACTBOPHUTENICH.

baok 2 (4 yaca) Crparerusi CHHTe3a OpPraHu4eckux coeguHeHui. Oc-
HOBHBIC TOHATHS PETPOCUHTETHUYECKOTO aHaiu3a. PEeTpOCHMHTETHYECKHM aHaIu3
KaK JBPUCTUYECKUN TMOAXOJ K TIMOUCKY IyTH CHHTE3a JaHHOTO COCIUHCHUSI.
YMeHblIeHHEe MOJEKYISIPHOM CIIOAKHOCTU KaK OCHOBHAsl CTpaTernyeckas JUHUSA
peTpocuHTeTHYeCKOTO ananu3a. [Ipunammm "mManeix ykycoB" (smallbites). TakTude-
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CKHE MPUEMBI, IOMOTAIOIINE B IIJIAHUPOBAHUM CUHTE3a. TUIBI CTPATETHIl B PETPO-
CUHTeTHYEeCKOM aHanm3e. CTpareruu, 0a3upyromniuecs Ha Tpancpopmax, Ha PETpo-
HaxX, Ha (PYHKIIMOHAJBHBIX TPYMIaX; TOMOJOTHYECKUE H CTEPEOXUMHUUYECKHUE CTpa-
TETHUHU.

[Toaxonpl K CO3MaHUIO0 LUKINYECKUX CTPYKTYp. KnHeTnueckue u TepmMoan-
HaMuyeckue (hakTOphl, COCOOCTBYIONIUE peakiusaM Hukian3anuu. [Ipasuna bon-
JIyUHA, PErJaMEHTHPYIOIIHME IPOLECChl IUKIN3alUUd. PacuiieHeHWe LHKIOB IO
CTPATErM4YECKUM CBS3SIM.

[InaHnpoBaHUE CUHTE3a COENIUHEHUMN C XUPAIbHBIMU [IEHTPAMHU.

Bbaok 3 (4 yaca) Ilonnyuyenne peaktuBa I'punbsipa, npuMeHeHNE B Opra-
HU4YeckoM cuHTe3e. Co3nanue cBsizu C-C ¢ mOMOIIBI0 METAIOOPTaHUYECKHUX CO-
enquHeHui. [lonydenue u CTpoeHME MarHMMOPraHUYECKUX CoenuHeHuu. Peakiuun
MarHuMOpraHn4yecKux coennHeHui. Peaktus [ puHbsapa kak ocHOBaHME. PeakTuBbI
['punbsipa Kak HyKJICO(pHUIbI B peaKIUAX 3aMelleHus u npucoeanHeHus. [1o6ou-
HBIE peaKlMM C KeToHaMU. Peakinu ¢ moJiupyHKIMOHAIBHBIMU COCTMHEHUSIMH.

baok 4 (4 yaca) OnpenesieHue CTPYKTYP OPraHMYECKHUX COeJIMHEHHH 110
CBOMCTBAM H CIOCO0AM MOJIyYeHHsl. DJIEMEHTHbBIN aHAJIN3: METObI ONPEIETICHUE
OpyTTO-(hOopMyIBI (TPAaBUMETPUYECKOE OMPEEICHUE YIiepo/ia, BOJOPOaa U TeTe-
pOaTOMOB, ONIpeieJIeHUuE a30Ta, METO/IbI OMPE/ICICHUS TAIOTeHOB, cephl). Pemienue
OJIMMIUAHBIX 33/1a4 PA3JIMYHOIO YPOBHS CIOKHOCTH C HUCIIOJIb30BAaHUEM JTAHHBIX
AJIEMEHTHOTO aHaJIn3a, CBOMCTB U CIIOCOOOB MOJIYUYEeHHUS IS YCTAHOBIICHUS CTPYK-
Typbl OPTAHUYECKON MOJIEKYJIBI.

Baok 5 (4 yaca) OnpeneseHue KOJUYECTBEHHOI0 COCTaBa cMeceil opra-
HMYECKHUX BelleCTB. YCTaHOBJICHUE KAUECTBEHHOTO M KOJMYECTBEHHOIO COCTaBa
CMeCe OpPraHMYEeCKUX BEIIECTB OTHOCSIIUXCS K PAa3UYHBIM KjaccaM WM K OJI-
HOMY KJaccy. PenieHue onuMMIIMaaHbIX 3a/1ad pa3IMYHOTO YPOBHS CIIOKHOCTH Ha
YCTAHOBJICHHE COCTaBa CMECEU OPraHUYECKUX BEIICCTB.

Baok 6 (8 yacos) Llenouku 1 KOMOMHUPOBAHHBIE 321a4U, B TOM 4YHCJIE €
HCMOJIb30BAHMEM NMPUPOJAHBIX coelMHeHMi. PellleHre omuMnuaaHbIxX 3a1a4 pas-
JUYHOTO YPOBHS CJIOKHOCTH, KACAIOIIUXCS JIEKAPCTBEHHBIX CPEJCTB, OMOTEHHBIX
aMUHOB, CaxapoB, MENTHIOB M JPYTHX BEIIECTB, PAaCHPOCTPAHEHHBIX B >KUBOM
MPUPO/IE.

KonTpoabnas padora Ne 5 (2 yaca)

HNrTorosasi KoHTpoJIbHAs padora (2 yaca)

Bcero — 128 yacos.
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3 OPTAHU3ALHUOHHO-IIEJATI'OI'MYECKHE YCJIOBUSA
PEAJIM3ALIUU ITPOT'PAMMBbI

3aHATHS TPOBOJATCSA 2 pas3a B HEAENIo 1o 2 yaca (4 yaca B HEZEINI0) B TO-
CTOSIHHBIX Tpynmnax ywamuxcst 7-11 kimaccoB, chOpMHPOBAHHBIX MO BO3PACTHOMY
MPUHITUIY, B (hOPME TECOPETUIECKUX, MPAKTHUCCKUX U WHANBUIYATbHBIX 3aHSATHI
Y KOHCYJIbTallUi (MOJArOTOBKA K OJIUMIMNAZAaM, TYPHUPAM).

@®opMbl Y4eOHOH 1eATEJIbHOCTH:

o JIEKIIMH, KOMOMHHUPOBAHHBIE 3aHATHUS;
o PaKTUYECKUE 3a1aHHsI 10 TPUMEHEHUIO MTOTYYEHHBIX 3HAHHI;
o JUCTAaHIIMOHHOE O0yYeHHE Ha OCHOBE MH(POPMAIIMOHHBIXTEX-
HOJIOTH;
J WH/IMBHU1yaJIbHbIE KOHCYJIbTAllUU 00yUYaroLuXCs;
o paKkTUYECKUe padboThl HCCIEHOBATENBCKOTO U IOUCKOBOTO
Xapakrepa, TpeOyrolue HaBbIKa paboThl ¢ UHPOPMALIUEH.

OOGyuaroniuecs OCBauBAIOT CJEAYIONIUME THUNbI 1eATeIbHOCTH: JBPU-
CTUYECKHM, UCCIIENOBATEIbCKUM, YaCTUYHO-MIOMCKOBBINA, TBOPYECKHUH, IpaK-
Tryeckuid, a Taxxke TPU3, mHpopManmoHHO-KOMMYHUKATUBHBIN U pediek-
CHUBHBIH.

MarepuajibHO-TEXHHYECKHE YCJIOBHS PeaTu3aluu MPOrpaMmMbl

TpeboBaHus K OCHAIIICHHUIO YIeOHOTO Mpoliecca:

o JabopatopHoe 000PY/I0BAHMUE;

o KOMITBIOTEP C BO3MOXHOCTBIO BBIXOJa B UHTEPHET;

. MYJIbTUMEIUUHBIA TPOCKTOP (MHTEPAKTHUBHAS JOCKA)
[ ]

CIIeLIMaJIbHAs, HAyYHasi U METOANYECKasl JINTEpPaATypa.

4 CIIMCOK JIMTEPATYPHBI

1. T'munka, H. JI. O6mas xumus / H. JI. I'muaka; [lox pen. A. 1. Epmakosa.
— M.: Unrerpan-IIpecc, 2000. — 727 c.

2. Xayckpodt K., Koncrebn 3. CoBpemeHHbII Kypc oOmieit xumuu. B 2-x
T. [lep. ¢ anri. — M.: Mup, 2002.

3. Xayckpodt K., Korcredn 3. CoBpemeHHBINH Kypc OO0ImIer xumun. 3a-
naynuk. Ilep. ¢ anrn. — M.: Mup, 2002.

4. TpunByn, H. Xumus snementoB: 2 T. / H. I'punByn, A. DpHIIo : mep. ¢
anr. — 3-¢ u3a. — M.: BUHOM. JlabopaTtopust 3nanwuii, 2015.

5. Epemun, B.B. Teopernueckas u MaTeMaTH4eCcKasi XUMHUsI JIJIsI IIIKOJIbHU-
koB. [ToaroToBka Kk XuMu4deckuM ojumnuaaam. — M.: MMITHMO, 2—7. — 392 c.

6. Moppucon, P. Oprannueckas xumus [Tekct]: P.Moppucon, P. boiiz.-
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— (Yuebnuk myis Beiciieit mkoubl). — Cuctem. TpedoBanus: Adobe Reader XI ;
skpan 10".

8. W.B. Cpurannko, B.B, Kucun, C.C. UypanoB Onummnuaaabie 3a1aqu 110
xumun. — M., 2017. — 446 c.

9. 3amaum SKCIepUMEHTANIBHOTO Typa Bcepoccuiickoit — onmMIIAaIbI
IIKOJLHUKOB IO XUMHH / moj ob1ien penakiuen akaaemuka PAH, mpodeccopa
B.B. Jlynuna. — Mocksa; ExatepunOypr: M3natensctBo OOO YHUBepcUTETCKas
Tunorpadus «Ansda [IpuaTy, 2019. — 340 C.

10. JIucuubia A. 3., 3eiipman A. A. OyeHb HecTaHAAPTHBIC 3a7a4M 10 XU-
muu /Ilox pen. B. B. Epémuna. - M.: MITHMO, 2015. - 192 c.

11. Omumnuanel mo xumun: coopuuk 3amad / .M. Kogepra, FO.B. Xonus,
JILA. Cnera u np. — XapskoB: Becra: M3narensctBo «Panox», 2002. — 400 c.
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5 ®OPMBI KOHTPOJIA U OHEHOYHBIE MATEPHUAJIBI

IIpumepsbl 3aJaHUH UTOTOBOT0 KOHTPOJIS
no nporpamme «OQuMIUATHAA XUMUD)

7 KJIACC
1. MuauBHayabHbIE BELIECTBA M CMECH. JTO CII0KHOE BELIECTBO LIMPOKO PACIpPO-

CTpaHeHO B npupojie. Berpeuaercs mo BceMy 3eMHoMy 1iapy. He umeer 3anaxa. [Ipu atmocdep-
HOM JIaBJICHUH BEIIECTBO MOKET HAaXOIUTHCS TOJIBKO B T'a3000pa3HOM U TBEPIOM COCTOSIHHSIX.
MHorue y4éHble CUUTAIOT, YTO 3TO BEIIECTBO OKA3bIBAET BIMSHHUE HAa NOBBIILICHUE TEMIIEPATYPbI
Hamel ruiaHetsl. [lpumensieTcs B pa3iauyHbIX HNPOM3BOJACTBAX, B TOM YHWCJIE W MHILEBOU IpPO-
MBIIUICHHOCTH. VICcTonb3yeTcst Ipu TyIeHur okapoB. OHAKO B XUMUYECKOU 1ab0opaTopun uM
HEJIb3s TYIIUTh TOPAIIME METAJUIbI, HallpuMep, MarHuii. HanmuTku, mpuroToBieHHbIE C 3TUM Be-
HIECTBOM, OY€Hb JIO0AT neTtu. Ho moctossHHOE moTpebiieHne TaKuX HAMMTKOB MOYKET BBI3BATH
pasapaxeHue CTCHOK jkenyakay. 1) OmnpenenuTe BEIIECTBO Ha OCHOBE ero onucanus. 2) Kakue
Ha3BaHUs 3TOro BemectBa Bam usBectnnl? 3) [IpuBenure nsBecTHoie Bam mpumepsl npuMeHe-
HUS ¥ HA30BUTE UCTOYHUKU 00pa30BaHUs 3TOTO BEIIECTBA.

2. 3agauM Ha yCTaHOBJIEHHE XMMH4YEeCKHUX (pOpMy.J. A30T — OJIMH U3 CAMbIX pPaclpo-
CTpPaHEHHBIX M Ba)KHBIX 3JIEMEHTOB Ha 3emiie - 00pa3zyeT ¢ KUCIOPOJOM HECKOJIBKO OKCHJIOB.
Onun u3 Hux comepxut 30,43% azota, BTOpO#t - 63,64% azora, Tpetuii - 25,93% a3ora, yeTBep-
THIN - 46,67 % a3ota, nsaThId - 36,84 % azora. Onpenenurte GopMyIIbl OKCUIOB U HA30BUTE HX.

3. PacTBopbI. 1%-ii pactBop cynbdara meau (II) mpuMeHsercs B paCTCHHEBOJICTBE B Ka-
4YecTBe aHTHCeNnTHKa U ynoopenus. Kakyro maccy 0,5% pactBopa cynbdaTta MeIu U KaKyr Mac-
cy kpucramioruapara cyiabgpara meau (CuSO4-5H20) cnenyet B3sTh A npurorosienus 1000
I pacTBOpa ¢ MaccoBoi oneit cynbparta meau 1%?

4. dusnyecKkue M XMMHU4YecKHe siBJIeHUsl. B3zaumopeiictBue cynbdara xenesa (II) c
KOHIIEHTPHUPOBAHHON CEPHOM KHCIOTON COMPOBOXKIAeTCS 0Opa30BaHHEM >KENTOrO pacTBOpa 3a
CUeT BellecTBa A U BBIJEJIEHHEM OeCLBETHOTO raza b ¢ XxapakTepHBIM 3amaxoM 3aroparoIiuxcs
cnuuek. BemectBa A u b criocoOHBI BCTynaTh B peaklivio ¢ BellecTBOM B, moiydaembIM mpu
pacTBOPEHUU KaJIUs B BOJIE.

5. 3agaumM Ha pacyeT MO0 XUHMHMYECKOMY YPaBHEHHUIO. {751 peakiuu ¢ OKCHIOM a30Ta
(V) ucnonb3oBanmu 200 T M3BECTKOBOTO MOJIOKA, cojepxkamiero 1,85% ruapokcuaa KaabIus.
Bomnpocsr: 1. Hanummre ypaBHeHue peakuuu. 2. PaccunTaiite Maccy oOpa3oBaBlieiicst conu, ec-
JIM U3BECTHO, YTO THAPOKCH]I KaIbIMs TpOpearupoBai moiaHocTeio. 3. Kakoit 00beM okcuia a3o-
ta (V) Berynun B peakuuio? 4. [IpuBenute popMyibl HErameHol U3BECTH, THIICA, MeNa

6. 3agaum Ha ycTaHOBJIEHMEe XMMH4YeCKMX (popMYyJ. Mei, U3BECTHSIK U MPaMop MMEOT
OJIMHAKOBYIO (POPMYITy, COCTOSIIIYIO M3 KaJIBITHs, yriepoaa U KUCIopoaa. B cocraBe BemecTBa MaccoBas
JIOJISL OJTHOTO W3 3JIEMEHTOB cocTasisier 12%, npyroro — 40%. 1. Paccuuraiite ¢opMyiy 3TOro BelecTBa.
2. JlaiiTe Ha3BaHWE IO CHUCTEMAaTHYeCKON HOMeHKIaType. 3. K kakoMy Kiaccy coemuHEHU OTHOCHUTCS
9TO COG,Z[I/IHCHI/IG? 4. Kakne COCIUHCHUA 06pa3y}0T051 IIpu HAarp€BaHWM 3TOTr0 COCAMHCHMA, €CJIU OJHO U3
HUX TBEPIOE, a Ipyroe razoobpasznoe? Hamummre ypaBHEHHE pa3IoKEHHUS 3TOTO BEIIECTBA MPH HArpe-
BaHUH. 5. CKOIBKO IpaMM TBEPAOTO MPOAYKTa MOKHO MOTYYUTh U3 1Kr m3BecTHsKa? Kakoit 00nEM 3aii-
MET BbIICTUBIIUNCS Ta3?

7. I'a3oBble 3aKk0HbI. OnpeieuTe MOJISIPHYIO Maccy BemecTna, eciu 0,15 r 3Toro Bere-
ctBa nipu Temneparype 22 °C u gasnernu 99200 [1a 3aHuMaroT 00beM, paBHBINA 23 MIL.
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[Ipu B3ammonericTBum Metamia Maccoi 0,65 T ¢ BOJON BBIIETUIICS BOJIOPOJ 00BEMOM
0,38 1, uamepennsie npu 21 °C u nasnenuu 104,5 klla. Onpenenure MOISpHYIO Maccy MeTasuia.

8 KUIACC
1. Ctpoenue BemecTBa. Tpu pa3HbIX OMHAPHBIX HEOPraHUYECKHX BELIeCTBa 00Jadar0T

00IIIMM CBOMCTBOM - COACPIKAT MO 18 AJIEKTPOHOB B KaXKJ10M MoJjeKyse. BoaHbIi pacTBop oHO-
T'0 W3 BEIIECTB SBIACTCS CIa0BIM OCHOBAaHHEM, a JAPYroro — cjiadoil KUCIOTON. Y CTaHOBUTE ITH
BemecTBa. KakuMM KHCIIOTHO-OCHOBHBIMU CBOWMCTBaMH 00J1aJlaeT BOJHBIA PacTBOP TPETHETO
BeriecTBa? Moxere a1 Bbl IpeIoKUTh APyrue TpU OMHAPHBIX BEIIECTBA, KOTOPHIC 00JIaganu
ObI TeM ke o0uM cBoiicTBoM? Eciu 1a, To KakOBBI OYyT UX KHCIOTHO-OCHOBHBIE CBOMCTBA?

1. Crpoenne BemecrBa. Ha pucyHnke npuse-
JleHa DSJIeMEHTapHas s4eilka KpucTajlja HEKOTOPOIo
BelllecTBa, cojaepkamas atombl X, Y um Z. Kakosa
dbopmyna BemiectBa? Omnpenenure BEUIECTBO, €CIU U3-
BECTHO, 4TO €ro IIOTHOCTH 4 T/CM°, mapameTp sueiku

Il
N < X

a =3,8363 A, 1Ba W3 BXOMAIIMX B COCTAaB BELIECTBA

AJIEMEHTOB SIBIISIIOTCS METAJUIAMHU, & TPETUH — KHCJIO-
pon.

2. Xumuyeckue npouecchbl. YToOs! pasopBaTth cBsi3b C—H B 3TaHe, Hy’)KHO MOTPATUTH
435 x]JIx/mMoib, a 9ToOBI pazopBaTh CBs3b Br—Br — 193 kJIx/moinb. Takxke U3BECTHO, YTO IPH
oOpa3zoBanum cBs3eil oHOM cBsizu B Mousiekysie C—Br u H—Br Beinensiercs 285 kJ{x/mMonb u
366,4 xJI>)x/MONb TEMJIOTHI COOTBETCTBEHHO. OmNpeaenuTe, CKOIbKO TETIOTHl BBIIEISICTCS WU
noryomiaercs npu peakuuu CaHe + 2Br2 = CoHaBr, + 2HBT.

2. Xumuyeckue npoueccbl. CMech cuilaHa ¥ KUCIOpojaa obuiei maccoit 56,5 r mozo-
xriuu. Hanummre ypaBHeHue peakuuu. PaccumTaiite MaccoBble AOJIM KOMIIOHEHTOB HMCXOJHOMU
CMECH, €CITU U3BECTHO, YTO CHJIAHIIpOpearupoBai 06e3 octaTka u Bbiaenuiock 354,8 k[ termno-
Thl. TemnoTsl 0Opa3oBanus cuinaHa, okcuna kpemHust (IV) u BOJbpl COOTBETCTBEHHO PaBHBI: —
34,0, 902,0 u 241,6 x/[>x/MOb.

3. Pacuernblie 3aaauu. KanbimeByio cTpyxkKy maccoit 4,0 r mpokamuiau Ha BO3AyXe, a
3aTeM Opocuiu B Boay. [Ipu pacTBopeHHn CTpYXKH B BOJIE BhIAEIMIOCH 560 M1 ra3a (H. y.), KO-
TOPBIM MPAKTUYECKH HE PACTBOPSETCS B BOJEC. 3alHINUTE ypaBHEHUs peakmnwid. Omnpenennre, Ha
CKOJIBKO TPaMMOB BO3pOcCiia Macca CTPYKKH TMpH MpokaluBaHuU. PaccumTaiite coctaB mpoka-
JIEHHOU CTPYKKH B MAaCCOBBIX MPOIIEHTAX.

3. PacuerHble 3aga4u. Yepes 1Ba MOCIEA0BATENIBHO COEIMHEHHBIX COCYa, B IEPBOM H3
KOTOPBIX coaepxainock 103 M pacTBopa cynb(ua Kanus ¢ IOTHOCTHIO 1,12 1/MJ1, @ BO BTOpOM
- 111 mn pactBopa cynbdara meau (II) ¢ miorHoctsio 1,20 r/mi1, TpOMyCTHIN CMeCh a30Ta C
XJIOPOBOJIOPOJIOM, UMEIOIIYIO TUIOTHOCTh Tipu H. y. 1,30 r/n. I'a3 mpekpaTuiin npormyckarb, Kak
TOJIKO Macchl pacTBOPOB CpaBHsUIMCh. HaiiiuTe 06beM MpomyIieHHoro yepe3 pacTBophl rasa (t
= 25 °C, nanenmneS58,0 klla). PactBopuMOCThIO CEpoOBOAOpPOIa B BOAHBIX PACTBOpaxX IMpeHe-
Opeub.

5. TO. 4,48 n yraekucinoro rasza npomnyctwin yepes 200 r 5,6%-Horo pacTBopa ruIpoK-
cuza Hatpus. Onpenenure cocTaB MOITYYEHHOTO pacTBOpa B MAaCCOBBIX %. 3allUIINTE PEaKLUU B
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MOHHO-MOJIEKYJIIPHOM BHI€. MOTYT JIM KOMIIOHEHTHI pacTBOpa MojaBeprarbest Tupoian3y? Eciu
Ja, IPUBEANTE YPABHEHUS, YKAKUTE PEAKIIHIO CPEIbL.

5. TOA. UKCun MI'PEKa — rurpockonu4Hble KpUCTaJUIbl XKEJITOrO 1[BETA, CIIOCOOHBIE
CYILLECTBOBAaTh TOJBKO IPU HU3KUX TeMmIeparypax. B BOJHOM pacTBope TUApPOJIU3YETCs, 4TO
IPUBOJUT K HOSIBIIEHUIO OTBPATUTENIBHOIO 3araxa (13-3a 3TOr0 4acTO MCIIOJb3YETCs B KaueCTBE
AKTUBHOT'O KOMIIOHEHTA Pa3JIMYHBIX PO3BITPHILICH, HApUMep, “‘BoHI04Yas Oomba’). PacTBop 3T0-
ro BeUIeCTBa MPUMEHSIOT JJIsi IaTUHUPOBAHUS OPOH3BI U B TEKCTHIIBHOM MPOMBIIILIICHHOCTH.

HNKCutr UI'PEKa — GecrniBeTHOE KpHUCTAUTMYECKOE COEAMHEHUE, JIETKO pa3jararoiieecs
npu HarpeBaHuu. Mcrnons3oBanock B ¢poTtorpadun U KOCMETONOTHH AJIs IPUAAHUS GOPMBI TIPU-
yecke. Comepxut 41,38% kucmopoia mo mMacce.

NKCar UT'PEKa — OecuiBeTHOE KpUCTANIMYECKOE COEIUHEHHE, UCIOIb3YEMOE B Kaue-
ctBe ynoopenus. Pasmaraercs npu HarpeBanuu 10 350 °C. Coxpepxut 48,48% kuciopona 1o
Mmacce.

1. Ycranosure, uto B ycnoBuu 3anaun 3ameHeHo Ha UKC u UT'PEK. Tlpuseaure Gpopmy-
JIbl YIIOMSIHYTBIX COeMHEHUH. HanuiuTe ypaBHEHHs] OMMCAHHBIX PEAKIUN B MOJEKYJISIPHOM U
HMOHHO-MOJIEKYJIIPHOM BH/IE.

2. Kakoi#i 13 BOAHBIX PacTBOPOB JIaHHBIX COCAMHEHUN Oy/eT uMeTh Hanbosiee KUCIYIo, a
KaKoi — HanOoJIee MIETOYHYIO PeaKIuio?

5. KOMﬁI/IHI/IPOBaHHLIe OJIMMITMAAHBIC 3aJaYH.

[Topomok 6enoro mBera A pearupyer ¢ IpOCTHIM BEIIECTBOM B dyepHOro msera ¢ 00-
pa3oBanueMm BemiectBa C, koTopoe Toxke 6enoe. [Ipu o6padoTke BemectBa C BOAON BBIAENACTCS
ra3 E, a Takxke obpazyercs BemectBo D. I'a3 E conepkut Tonbko 2 a1eMeHTa, 0AUH U3 KOTOPBIX
— caMblil JIerkuif 3eMeHT U 3aHumaet 7,7% no macce. IIpu cropanuu 1 mons raza E (peakius c
KHCJIOPO/I0oM) o0pasyeTcs 2 MOJb YIJIEKHCIOro raza u 1 Monbs Bojbl. BemectBo A Toxe pearu-
pYyeT ¢ BOJIOM, npu 3ToM oOpa3yercs equHCTBEeHHbIN npoaykT D. [IpuBeaure Gpopmyisl Bcex Be-
IIECTB U ypaBHEHHS peakuuid. BemectBo A MOXHO C JIETKOCTBIO MOJIYYUTh U3 M€Ja, POKaJIuB
ero. DJIeMEHT, U3 KOTOPOro cocTouT B, MOkHO HaliTH B JIF0OOM KapaHjalle, HO B Ipyroi ajuio-
TPOIHOM MOAM(UKALNHU. YKaXKHUTE 3TY MOAU(DUKALIUIO.

5. KomOnnupoBanHblie onuMnuagnbie 3agaqyu. «[lamsaTu Beanuaiilero pycckoro
XHMHKA».

X mpencTaBisieT co00i cepeOpUCThI MeTall, JIETKOPaCTBOPUMBII B KUCIOTaX U IIEINo-
yax. Haubonee pacnpocTpaHEHHBIM €ro HCTOUHUKOM B 3€MHOM KOpe ceifuac ciyxar OOKCHUTHI,
U3 KOTOPBIX MMYTEM OYUCTKH U XUMHYECKUX IMPEBpAIEHUH MOTy4yaroT YMCThIH MeTasul, obiaaa-
FOIIUI TOBOJILHO HU3KOH MIOTHOCTBIO — OKOJIO 2,8 r/cM°. BonbInas yacTh MPOU3BOAMMOTO Me-
TaJljla pacxoJlyeTcsl Ha CO3JJaHKe CIUIAaBOB, 00Ja/al0IMX MOBBIIICHHON MPOYHOCTHIO M TBEPIO-
CTBIO, UTO MO3BOJISIET UCIIOJIB30BATh UX B ABUACTPOCHHUHU.

B maboparopun ¢ 06pasiom X mpoBenr HEKOTOPhIE XUMUYECKHE TTPEBPAIICHHUS.

HaBecky Metanna X pacTBOpWIIM B COJISHOM KHUCJIOTE, IPU 3TOM 0OpaszoBascs OeclBeT-
HBII pacTBoOp BemiecTBa A (peakius 1), npu 1o0aBiIeHUH K KOTOPOMY BOJHOTO pacTBOpa aMMua-
Ka BbINa Oenblid oca/lok BemecTBa B (peakuus 2), KOTOPBIA MOKET ObITh paCTBOPEH B U30BITKE
KOHIIEHTPUPOBAHHOT'O BOJHOTO PAacTBOpa TMAPOKCHIA Kalus ¢ 0Opa3oBaHHEM KOMILICKCHOTO
coequnenus C (peakuus 3). [Ipu npoxanuBanuu BemecTBa B oOpasyercst okcun D (peakuus 4),
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npuuém u3 1,00 r meramia X MoxkeT ObITh moaydeHo 1,53 r okcuga D. DtoT okcun obiamaer
HEBEPOSATHO BBICOKOW Temmeparypoi miasienus — O6osnee 2000°C. [Ipu npokanuBaHuu Bele-
ctBa D ¢ yriem B atMocdepe XJiopa moJiyqaroT 0e3BOAHBIN Xytopua A (peakius S), mpu q00aB-
JICHUU K KOTOPOMY pacTBopa (TopHa HaTpus 00pa3yercsi MaJopacTBOPUMOE B Bojie OMHApHOE
BemecTBo E (peakuus 6).

1) Onpenenure amemeHT X 1 BeecTBa A-E, Hanmuimmre ypaBHEHHUS TPOTEKAIOIINX PeakK-
1117078

2) Ilo xako# mpuunHe X MaCCUBUPYETCS B KOHIIEHTPUPOBAHHOW CEPHOW M a30THOM KHC-
aorax?
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9 KJIACC
1. 3akon I'ecca u caeacremii u3 Hero. [Ipu kongeHcaunu 9 r Boas! Boaensercs 22 k/x

TeIU10Thl. PaccunTaiiTe KOJMYECTBO TEIUIOTHI, 3aTpauMBacMOE€ Ha HCIapeHue 15 r Boxbl Ipu
CTaHJApTHOM JIaBJeHUHU. I3BeCTHBI TeroBbIe 3()(EKTHI CAeTyIONUX PeaKInid:

CoHa(r) = 2C(rpadur) + Ha(T); Q =226,7 xI/monb; (1)

3C2H2(1) = CeHs(x); Q=631,1 xIxx/momnp; (2)

CsHs(x) = CeHs(T); Q =-33,9 xJI/mos. (3)
Paccuuraiite Temnoty oOpa3oBanus ra3000pa3Horo 0eH3oua u3 rpadura u BoIopoaa.
Paccuuraiite snepruto cBs3u C—H B CHa, ucnonbs3ys cieayromue TEPMOXUMUYECKUE ypaBHE-

HUS:
C(rpadwur) + 2H2(r) = CHa(r) + 74,9 xJIx (1)
C(at.) = C(rpadwur) + 715,0 xIx (2)
2H(ar.) = Hao(T) +433,5 x/Ix (3)

2. 3aga4a HA NCNOJIb30BAHHE YPABHEHHUS AppeHuyca. DHEprus akTUBAIlUd HEKOTOPOI
peakiuu B OTCYTCTBHE KaTanu3aropa paBHa 80 k/>k/MoJb, a B IPUCYTCTBUU KaTalnu3aTopa SHep-
TUsl aKTUBALUM YMEHbINAeTcs A0 3HaueHus 53 kJx/Monb. Bo ckoibko pa3 Bo3pacTtaeT CKOPOCTh
peakuuy B IPUCYTCTBUM KaTaJlM3aTopa, €Cliu peakuus nporekaet mnpu 20 °C?

3. 3amaua Ha xumMHnveckoe paBHoBecue. K xiopuny xenesa (I1I) mo6aBumu pactBop po-
JaHU/1a aMMOHHUA 10 00pa30BaHMs OpaHKeBOro pactsopa. IlosyueHHbI pacTBOp pa3iennian Ha
Tpu poOupku. [IepByro0 OCTaBUIIM B KaUeCTBE «CBUAETENSI». Bo BTOpyI0 100aBMIN XJIOpU/IA HKe-
ne3a. B tpetbro nobaBuiu xjopuaa Hatpus. OnumiuTe HaONt01aeMble SBJICHUS BO BTOPOW U B
TpeTbeil mpoOupKe U Jaiite UM oOocHOBaHME, ucnonb3ya npuniun Jle lllarense. Bo BTOpOi U
TpeTheil mpoOHpKe BO BTOPO U TpeThel mpoOupKe.

4. 3aga4yu Ha XUMHIO 3J1eMeHTOB. HensBecTHblll opoiok BemecTsa X1 xEnToro nsera
COCTOMT U3 JABYX XUMHUYECKHUX 3yeMeHToB. [Ipu pactBopenun X1 B 601b110M U30BITKE KOHIICH-
TPUPOBAHHOM a30THOM KHUCIIOTHI BhIAEISIETCS Oypbiii ra3 X2 u oOpasyercsi OECIBETHBIN pacTBOp
(peakmust 1). Ilpu neficTBUM Ha ATOT pacTBOP HEOOJBIIOTO U30BITKA BOJHOTO PACTBOPA XJIOpHU/IA
Oapus BbInanaeT Oenblil kKpuctamimyeckuit ocaqok X3 (peakuus 2). K punbrpaty, noaydyeHHOMY
NP OTJENIEHUU ocanaka X3, mo0aBisioT U30BITOK pacTBOpa HUTpaTa cepedpa. [lpu aTom HabIIO-
JaeTcsl BhIMaJeHue O0emoro TBOpokucToro ocanaka X4 (peakuus 3). K pacTBopy, ocraBiiemycs
nocjie oTAeNneHus ocaaka X4, Mo KarisiM OCTOPOKHO JOOaBJISIOT BOJHBINA PacTBOpP THAPOKCHIA
HATPH J10 TOJIHOTO OCAXKAEHUS XENTOro ocanka X5 (peakuuu 4 u 5). Onpenenurte HEU3BECTHbIE
BEIIECTBA U 3aMUINUTE YPaBHEHUS peakiuil (MATh ypaBHEHUH), Mpearnoaras, 4To BCce peakiuu
IIPOTEKAIOT KOJIMYECTBEHHO, MpU4uéM Macca X5 B 1,39 pa3 mens1ie, uem macca X3.

5. Pemenusi pacuernsnix 3aja4. 1. B 136 T HachIIeHHOTO BOJHOTO PacTBOpa XJIOpHUIA
xene3a (II) Baecnm 34 r 6e3BogHOM comu. [lomydeHHYIO cMech Harpenu A0 MOJHOTO PacTBOpE-
HUSI, a 3aTeEM OXJIAIMJIA 10 UCXOHOM TemnepaTypsbl. [Ipu 3Tom Beimano 82,62 r ocaaka KpucTai-
joruapata. YcTaHoBute QopMyay KpPHCTAJUIOTHIpaTa, €CId M3BECTHO, YTO HACHIIICHHBIN pac-
TBOp coaepxuT 38,5% O6e3BoaHOI conu.

2. Macca cocyna, 3anonHeHHoOro okcupomyrieposa (IV), paBaa 422 1. IToT xe cocyn ¢
apronoM umMeet Maccy 420 r. Eciin cocy/] 3al10JIHATh CMECBIO M3 aproHa M HEM3BECTHOIO ra3a A
(o6vemubIe momm razoB 50%), To mMacca ero craHeTr paBHa 417 r. Berumcnmre maccy cocyna,
0o0BeM cocyjia, MOJISIpPHYIO Maccy raza A. YTJIeKucibli ra3 u3 cocyaa npomnyctwiu yepes 200 r
pacTBopa rHAPOKCUIA HATpHUsl, MaccoBas 10Js BemiecTBa B pactBope 10%. Kakast conb oOpa3o-
BaJIach B pe3yJbTare peakuuu? KakoBa ee MaccoBasi 107151 B paCTBOPE MOCIIE pEaKIUn?
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10 KJIACC

1. KayecTBeHHBII U KoJMYeCTBeHHbIN aHaau3. [IpoOy pacTBopa Gpopmanbaeruia 00b-
emoMm 5,00 Mt pazdasmwiu 10 100,00 mut. M3 pazbaBieHHOT0 pacTBOpa oToOpanu anuksoty 5,00
MJI U J100aBWIM CYIb(UT HATPHsI, BBIICITUBIIHECS MPU ITOM THUIPOKCHUI-UOHBI OTTHTPOBAIU
22,45 mn pactBopa 0,1000 1 ceproit kuciotsl (f,=%). Beruncianre koHueHTpauo Gopmabie-
TU/Ia B UCXOJHOM PAcTBOPE B I/JI. YKaKXUTE BUJI U THIT TUTPOBAHUS.

2. ®dusnveckass xumus. [Ipu HarpeBaHMM cMEeCHM MOHOOKCHAA Yyriepoja W BOJOPOJa
npotekaer oopatumas peakiusi: 2CO) + 2Har) «» 2CH30H() B peakimonHsI# cocya 00beMoM
10 1 momectuu 2 mosib CO, 5 Mok Hz 1 HEGoJIbIIIOE KOJTMYECTBO TBEPAOTO KaTanu3aropa. [lo-
CJI€ 3TOTO COCYJl FepMeTUYHO 3aKpbutn U Harpenu 10 350°C. [locne ycTaHOBIeHHS] paBHOBECHS
cMech conepsxkana 0,35 moiab CO.

1. PaccuuraiiTe MOJIbHBIC JOJIM KOMIIOHEHTOB B PABHOBECHON CMECH.

2. PaccuuTaiiTe o01iee AaBjeHUE B COCY/JE U MapIHAIBHOE JABJICHUE KaXKIOTO KOMIIO-
HEHTa CMECH TI0CJIe YCTaHOBJICHUS paBHOBecUs. UeMy paBHa KOHCTaHTa paBHOBECHs JaHHOU pe-
aKIIUW, BEIPAKCHHAS Yepe3 MapIualibHbIC TaBIcHHs B Oapax?

2. ®usnyeckas xumusa. BemectBa A u B pacmagaroTcs coriiacHO KMHETHKE IMEPBOTO
nopsizika. [lepuon monypacnana BemectBa A paBeH 55 muH, a BenjectBa B — 11 mun. HauanbHbie
KOHIIeHTpaluu BemectB A u B paBubl. Paccunraiite, yepe3 kakoe BpeMsi KOHIICHTpAIUs BeIlle-
cTBa A okaxkeTcs B 5 pa3 OoJibliie, yeM BemecTna B.

3. Heopranuveckass Xxu-
musi. Mertamun X siBIsieTCs pacrpo- D

CTPaHEHHBIM 3JIEMEHTOM B XKUBOU U « NH3 NH;
HEXUBOW IPUPOJE, BXOIUT B pas- % H20 H,0O
JUYHBIE MHUHEpaJdbl M  SBISIETCA T
BaXHBIM MUKPOXJIEMEHTOM JIsl KH- F
BBIX OpPraHu3MoB. B opranusme uye- HCl
JoBeka X BXOJIUT B COCTaB TaKUX o I

H,SO, 0,, t
(GepMEeHTOB, KaK alKOTrOJbJAETHAPO- \ / \ KOH
renaza (AJI, anrn. ADH), yromns- Y

Hele anruapasbl (YA, anrn. CA),
neanerunasbl ructoHoB (I, anrn. HDAC) u T.4. M3BecTHa Takxke OenkoBasi CTpPYKTypa, KOTO-

m

pasi HOCUT Ha3BaHHMeE «XOBBIM manerny. OHa aKTHBHO y4YacTBYET B IpOLECCaX TPaHCKPUIILIAU
JIHK.

Pacimmdpyiite nenoyky mpeBpalieHuii, Bce COSIMHEHUSI B KOTOPOU coAepkar Metamt X,
€CII U3BECTHO, YTO MPH OKHCIEHUH X KHCIOpoaoM obpasyercs okcua coctaBa XO (A), koto-
PBIN TP pacTBOPEHHUH B cepHOi kuciote Aaet 35 r conu (B) u 3,91 r Boab!.

Kucnots! HaxonaTcs B pa30aBI€HHOM COCTOSIHUU.

1. Hanmmmmmre Bce nMeronuecs: peakinu. Beioop MeTasia moaTBEpANTE PACUETOM.

2. BaxkHyto poJib B HallleM OpraHusmMe BhIoNHAET pepmeHT AJIl", KOTOpBIN KaTanu3upy-
eT MeTa0oJu3M CIUPTOB B INe4eHHU yesoBeka. Cxema AeHCTBUS B OOlIEeM BHUJE MpeAcTaBiIeHA
HIbKe. OCHOBHBIM METa0OJIUTOM 3TAaHOJIA MPH JACHCTBUH Ha HETO aJIKOTOJIbACTUAPOTEHA3bI SBIIS-
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ercs BemiecTBo Z. Hamummre OpyTTo- U CTPYKTYPHYIO (POPMYIIBI 3TOTO BEIIECTBA, €CIIH COIEP-
aHue yriepona u kucinopozaa B Z cienyromue: C (54,53%), O (36,32%). Jlaiite HOMEHKIATYp-
HOE Ha3BaHHE ATOMY COCIMHEHHUIO.

-
CH3CH,OH A, @

4. Oprannyeckasi xumusi. Hanuiure ypaBHeHUS! peaklMii, ¢ TOMOIIBIO KOTOPBIX MOX-
HO OCYIIECTBUTH LIETIOUKY MTPEBPALCHUI:

O§(CH3
NaOH BoaH
O —_— A + B
NaOH, ° H,SO, koHu, 170°C
CHj
C |
1500 °C ¢
L h KMnO,, H,O Ha xonogy
Cl,, hv 500 - 600 °C
G 2 = CH,CI, AICl, E D
C akt
Cl,, FeCl, K
H+L

4. Opranunyeckas xumus. Kak n3BecTHO, OCHOBHBIM HAIIPaBJICHUEM MOTPEOJICHUS yTIIe-
BOJIOPOJIOB JI0 CUX IOp SIBJISETCS UX ckuranue. OHAKO U3BECTHBI U Pa3HOOOpA3HbIE MPUMEPHI
YaCTUYHOTO OKHCIIEHUS yTIeBOJIOPOAOB, MPUBOJAILIETO K TEM HIIM MHBIM I[EHHBIM MPOJYKTaM.
[Ipy >TOM B 3aBHCHMOCTH OT HCHOJB3YEMOT'O OKHCIUTENS W YCIOBHI MPOBEICHUS PEaKIUU
OJIMH U TOT € YTJIEBOIOPO MOXKHO MPEBPATUTH B pa3Hble coequHeHus. Ha mpuBeaeHHOI cxeme
MOKa3aHbl HamboJee YacTO HCIOJIb3yeMble METOJbl OKHCIIEHHs allKeHOB Ha NpHUMEpe TpaHC-
neHTeHa-2. Yutute, uto coenuaenne M coaepxut 69,8 % yriepona, npu aeiicteBuu MnQO2 oHO
npeBpaiaercs B mpoAyKT N, Maromuid peakiuio cepedpsiHoro 3epkana ¢ oopazoanuem cou O;
COCANHCHUSA J u L gasnaiorcsa AuacTtepcoMepaMun (OHTI/ILIGCKI/IMI/I HU30MEpaMH, HE SABIAIONIUMUCA
3epKaJbHBIM OTOOpakeHHeM APYT Apyra), a coeauHenust K u M — u3zomepsl, uMeroniye pasHbie
(GyHKIIMOHATBHBIE TPYIIIIHL.
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2) Hy0,
NaOH
2) Zn, CH3CO2H 2) NaBH,
H+1 <« C —_—
1) 05
1% KMnO, KMnO,
- HsC” X" "CHj A+ B
H,0, 20°C H* t
CH3CO3H HCOH \SeO;
H20: t
H>O
M
NaOH

1. Hanumwure crpykrypHbie popmyisl coeauaeHuit A—O.

2. HanummTe ypaBHEHHE peaklMM TPaHC-NIEHTEHA-2 C EpPMaHIaHAaTOM Kajusl B pacTBOpE cep-
HOMW KHUCJIOTBI.

3. Coenunenus D, F u H nerkxo npeBpamatorcs B A, a E, G u [ B B. Ha npumepe oanoro u3 mpo-
IYKTOB peakiuu (A v B, Ha Bamn BEIOOP) HAMMUIIUTE, C TOMOIIIBIO KAKUX PEareHTOB MOXKHO
OCYIIIECTBUTD ITH MpeBpalieHus (OJUH MpUMeEp Ui KaKJI0T0 MPEBPALLEHUS).

11 KUIACC

1. KadecTBeHHBIIl U KOJUYECTBEHHBIH aHAINU3.

1.1 B necsTu NpoHYMEpPOBAaHHBIX MPOOUPKAX HAXOAATCS CIEAYIOLINE BelecTBa (MMEHHO
BEIIECTBA, a HE pAcTBOPHI): OCH30IHAs KHUCIIOTa, TpaHC-3-(QEHUIPOIIEHOBAsT KHUCIOTa, 2-
aMUHOOEH30MHas KHUCIIOTa, 2-THIPOKCHOEH30MHasi KHUCIIOTa, IUC-OyTeHanoBas KUcioTa (IHc-
ATHJIEHIUKAapOOHOBAasI KMCII0Ta), OeH3amMu 1 (aMu]1 O€H30MHON KUCIOTHI), 1,4-TUTrHAPOKCHOEH301,
2-amuHodenon, 1,2-auamMuHoOeH301 (0-heHUIeHIMaMuH) U TpaHc-TudeHmwnTUIeH. N300pa3u-
T€ CTPYKTypHBIE (POPMYJIBI BCEX ONpeesieMbIX BeulecTB. Eciau kakue-To BelecTBa UMEIT TPH-
BUAJbHBIC HA3BAHUS, IPUBEIUTE HX.

[IpennoxuTe miaaH ONpeleleHHs] YKa3aHHBIX BEUIECTB C HCIOJIb30BAHUEM CIIETYIOIINUX
PEaKTUBOB U OOOpYyIOBaHUS: AUCTUIIMpoBaHHas Bona, 10 % Bomubeie pactBopel NaOH,
NaHCOs, HCI, 1 % Bomnsiii pactBop KMnOs, 2 % pactBop Opoma B BOJE, MITIATEIb, BOISHAS
OaHsl.

Hanumure ypaBHeHUS peakuuil, HA OCHOBAHHUU KOTOPBIX IMPOU3BEACHO OIpeiesieHUue
Ka)KIOT0 BEIIECTBA, YKAXKUTE MPU3HAKH PEAKIUi

1.2 IIpoGy pactBopa opmanbaeruaa oobemom 5,00 mu pazdasunu 10 100,00 mo. U3

paz0aBIEHHOTO pacTBopa oToOpanu anukBoTy 5,00 M 1 7o0aBWIN Cyab(PUT HATPHUS, BHIICIHB-
HmMecs Ipu 3TOM THIPOKCUI-UOHBI oTTUTpoBanu 22,45 mia pactsopa 0,1000 H cepHOIl KMCIOTHI
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(f;="2). Bpruucnure KOHICHTpAIHMIO GOopMalibJeTHIa B HCXOTHOM PACTBOPE B I/J1. YKaXUTE BUI
Y THIT TATPOBAHUSL.

2. ®uznyeckass XuMmusl.

2.1 Jlna usmepenus pH pactBopa MOXHO NPUMEHSTh XUHTHAPOHHBIN 35eKTpos. (XuH-
ruapoH, Q./ QHy, npeacraBnseT coboit kommuieke xuHoHa, Q = CsHsO2, u runpoxunona, QHz =
CeH402H2). Dnexrponnas nonypeakuus 3anuceiBaercsa kak Q + 2H' + 2e — QH», cranpapTHbIii
norennuan E° = +0,6994 B. Ecnu snement Hg | HgoClz | HCI | Q, QH2 | Pt umeer D/1C +0,190
B, xakoB pH pactBopa HCI.

2.2 T'a3000pa3ubie BemecTBa A2 u B2 cMemanu B MOJIBHOM COOTHOIIEHUU 2:1 B 3aKpbI-
toM cocyae npu Temneparype Ti. [locne ycranoBiaenust paHoBecusi Az(r) + Ba(r) = 2AB(r)
YHCIIO TeTEePOSAIEPHBIX MOJIEKYJ B ra30BOil (haze 0Ka3aloch PaBHO OOIIEMY YHCITY FTOMOSICPHBIX
MOJIEKYII.

1. Paccuuraiite KOHCTaHTY paBHOBecHs K1 J7isi MpUBEACHHOMN BBIIIE PEAKIIHH.

Bo ckonbpko pa3 rereposaepHbIX MoJeKysl Oyzaer Oosbliie NP PaBHOBECHM, YEM IOMO-
SJIEPHBIX, €CJIM UCXOHBIC BEIIECTBA CMEIIATh B PaBHBIX KOJIMYECTBAaX MpH Temieparype T1?

PaBHOBecHY10 cMeCh, TOIYYEHHYIO U3 UCXOJIHOM CMECU C COOTHOLIEHHEM peareHToB Az !
B2 =2 : | narpesnu, Tak 4T0 KOHCTAHTa PaBHOBECHS YMEHbIIIMIACh B 2 paza: Ko = K1/ 2.

2. Ckonbko BemecTBa B2 (B mporieHTax OT MCXOIHOTO KOJIMYECTBA) HA/IO T00ABUTH B pe-
aKIMOHHBIA COCYH, 4TOOBI PaBHOBECHBIE KOJIUYECTBA BellecTB A2 U AB ocTannch TakuMu xKe,
Kak rpu temmneparype T1?

3. Heopranmueckasi XuMmus.

3.1  Merann M, npuHauiexKaluil nepBoMy psay HEPEXOAHBIX AJIEMEHTOB, 00pa3yer
tpu coenuaeHus: KaMOs, KsMO4 1 KoMO4, xapakrepusyronmecss MarHUTHBIMA MOMEHTaMH
4,7, 3,7 u 2,8 maraeToHOB bopa (B pacuere Ha onuH aToM M), cooTBeTCTBeHHO. OnpeaenuTe Me-
ta;t M u Hapucyiite cxemy pactipeneiaeHus: d-3aekTpoHoB M 1o opOuTaiaMm (¢ y4eToM Ux pac-
MICTUICHHUS ) JUTS K&KA0T0 coelMHeHHs. byyT iu qaHHble coeuHenus okpameHsl? OObsicCHUTE.

3.2  Ilpu HarpeBaHHMHM Ha BO3AyXE MOPOILIOK PEHHUsS CropaeT ¢ 0Opa3oBaHHEM OKCHAA
A, KOTOpBIN conepxkut 76,9% meranna. Msrkoe BoccranoBienne A okcusom yraeposa (1) mpu
HarpeBaHWU TO3BOJISIET CHHTE3UPOBATh Ipyroi okcua penust C, aneMeHTapHas sueiika KOTOPOTo
T0Ka3aHa Ha PUCYHKE U TPeJCTaBIseT coboii Kyb co cTopoHoii a = 3,734 - 10710 m.

Ha cxeme npuBeaeHb HEKOTOPBIE TIPEBpAIleHUH coeTMHEeHN peHust. ClielyeT OTMETHUTh,
gyto quamarautHas coiib G (33,08% Re u 6,95% K mo macce), comepxut nBa atoma Re Ha dop-
MYJIBHYIO €IMHUILY U B €€ CTPYKTYpe MPUCYTCTBYIOT CBS3U PEHUNH—PEHUH.

H,O B E{
O, t KOH koH H-,O H-,PO,, HBr
Re—zi" A&CAD 2 F_ > "2 S G
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1. YcranoBute dopmynsl BemecTB A — G 1 HaNMMIIUTE YPaBHEHHS YIOMSHYTHIX B yCIIO-
BUU 33/1a4M PEaKIMid C y4acTHeM 3THX coeauHeHui. Iloockaska. PeHuii HaXOAUTCS B OJHOM
MOJArPYIIEe ¢ MapPraHIEM H HEKOTOpPbIE CBOMCTBA 3TUX 2JIEMEHTOB CXOXKHU.

2. Kax Be1 nymaere, kucnora B siBisiercst CHiIbHOM, cpetHeil critbl uiu cnaboii?

3. Paccuuraiite TeOpeTHUECKYIO IUIOTHOCTh KpUcTainueckoro okcuaa C.

4. Onpenenure KpaTHOCTh CBA3H PEHUH—pEHHid B cTpykType G M yKakuTe, KaKue THIIBI
cBs3eit (o, 7, §) peaTu3yrTCs B ’TOM COSIUHEHUH.

4. (POU3MKO-XHUMHUYECKHEe MeTO/Jbl HCCIeI0BAHUS

4.1 B npupoje cypbMa COCTOMT U3 ABYX CTaOMIBHBIX M30TonoB 21Sb u 122Sb, xyo0p —
U3 JIBYX CTaOMIIbHBIX H30TOIIOB BClu®cCl,a BOJIOPOJT — M3 JIBYX CTaOMJIbHBIX U30TOIIOB H u 2H.
CKOJIbKO TTUKOB CJIEYET OKUAATh B MacC-CIIEKTPE HU3KOTO pa3perieHus (pa3IndaronieM TUKU ¢
TOYHOCTBIO JI0 LIEJIOro 3HayeHus) y noHHoro ¢gparmenra SbHCI™? CkoIbKO MUKOB MOXKHO pPa3-
JUYUTH B MACC-CIIEKTPE BBICOKOTO pPa3pericHus?

4.2 JlexkapcTBeHHBIN mpenapar HooTponwit umeeT opyrTo-popmyny CsHioN202. Tlox
neiictBueM BoaHOTo pactBopa NaOH npu HarpeBaHuu OH MOABEpraeTcsi TUAPOIN3Y ¢ 00pa3oBa-
HueM ammuaka u coinu cocraBa CsHoNOsNaz. B IIMP-cniekTpe COOTBETCTBYIOLIEH KHCIOTHI
NPUCYTCTBYIOT curHaibl 4eTbipéx CHz-rpynm: 3,13 m. 1. - cunriuer, 2,65 u 2,19 M. a. - Tpumuie-
ThI, 1,76 M. 1. - kBUHTET. Haiinure cTpykTypy HOOTpOIHIIA.

5. Oprannyeckasi XuMusl.

5.1 B xumnueckoii nabopatopun ObLT MPOBEAEH aHAIU3 JEKApCTBEHHOIO Mpenapara A.
O6pa3zen npenapara maccoit 3,30 r coxokéH B kuciopoae. [Ipoaykrsl ropenusi: CO2 — 4,032 n
(n.y.), H2O — 1,98 1, N2 — 0,224 11 (1.y.). Boauslii ruiponus A nmpuBoIUT K 00pa30BaHUIO CIIHPTA
Y aMUHOKHCIIOTBI. MaccoBas 1oJ1s a30Ta B aMmuHoKucioTe paBHa 10,22 %. B mMonekyne KucaoTbl
UMEIOTCS YeThIpe pacloJIOKEHUs aToOMOB Bojopoja. Ompenenute (opmyiay mnpenapata A.
Hanmmure peaknuu menovyHoro u KUCIoTHOTO Tuaponmn3a A. [Ipennoxnure COBOKYITHOCTh pe-
Ak 1715 TOoTy4eHus npenapaTta A, UCIOJIb3ysl OCHOBHOE BEILIECTBO MPUPOJAHOIO Ia3a, a TaKxke
BCE HEOOXOJMMBIE HEOPraHWYECKHE BEIIeCTBA M 00OpYyIOBaHWE ISl TPOBEICHHUS CHHTE30B.
VYKkazare A7 peakiyii ycIoBUs UX MIPOBEICHUS.

5.2 Pacmmpyiite nenouky npespamenuii (ctpykrypbl A-K), yuautbBas, uro C — 310
HEYCTOMYMBOE ra3000pa3HOe BELIECTBO, HE COJEepIKallee KUCIOpOo/ia U MoJlyyaeMoe B BUJIE pac-
TBOpa B JAMATHIOBOM 3(dupe. CKOIBKO CTEPEOM30MEPOB MOXKET OBITh y CTPYKTYphl K, m Ka-
Koii(ue) obpasye(to)rcs B pesynbrate cuHTe3a? [Ipemioxure mexanusm npespatenus | B J.

0
)J\ Bry H3C—NH,*HCI
Bry HyC™  Cl (1136bITOK)
—— D E —— F KOCN | H,O
FeBr3 A|C|3 OKOH o Y
0°C—40°C
A
LiAIH, | Tro
e e
CH5CQ),0 MnO '
(CH3CO); H 2 G
CH3C02N8 CHZC|2 B
CgHTBI'OZ KUNSIYEHME C7HSBFO CTHTBFO C2H5N302
c KOH | on
c H,O/Et,O
J - K
CioHoBrO,  (CH3CO,),Pd (xar.) c
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INPUJIOKEHHUE A

JUist oLleHKW ypOBHS 3HaHWW ywammxcs ucnoiszyercs POIY, koropas oc-
HOBBIBAETCS HA BBEJCHUU KOA(D(UIIMEHTOB CIOXHOCTH M 3HAYUMOCTHU. [l Kax-
0 TeMbI pUcBOeH KodddurmeHT cinoxuocTH — Ky, 1 kKoddpumuerT 3naunmo-
ctr — Ky, UMEIoIue caeayroniiue 3HaueHus:

KCH K3H
1 — o4eHb JNeTKHii; 1 — 3HAYUMOCTH MEXKY TEMaMU;
2 — JIeTKui; 2 — 3HAYUMOCTb MEXKIY pa3jesiaMu;
3 — cpenHel CI0KHOCTH; 3 — BHYTpHUKypcoBas (KJIacc) 3HAuHu-
MOCTb;

4 — BBICOKOH CJI0KHOCTH;

. 4 — BHyTpUINpEIMETHAS 3HAYNMOCTb;
5 — 04eHb BBICOKOU CII0KHOCTH

5- MCXKIIpCAMCTHAA 3HAYUMOCTD
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