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1. TpeOoBaHusl K YPOBHIO IOATOTOBKH BBIIIYyCKHHUKOB

B pesynbTaTte n3ydyeHust XuMuu Ha 6a30BOM YpOBHE YUEHUK JIOJDKEH

3namv u noHUMamb:

- B@XKHEHIINE XWMHUYECKHE IOHATHS: BEIIECTBO, XUMHUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJISIpHAsE MacChl, MOH, aJJIOTPOIHS, U30TOMbI, XUMUUYECKas
CBSI3b, AJIEKTPOOTPULIATEIBHOCTD, BAJIEHTHOCTh, CTENIEHb OKHMCJIEHUS, MOJIb, MOJISIpHAs Macca,
MOJISIpHBII 00bEM, BEIeCTBAa MOJIEKYJISPHOTO U HEMOJEKYJISIPHOTO CTPOCHHS, PACTBOPHI,
AICKTPOIUT W HEIJEKTPOJUT, JJICKTPOIUTHYECKAs  JUCCOLMALMS, OKUCIUTEIb U
BOCCTAHOBUTEIb, OKHUCJICHHE M BOCCTAaHOBJICHHME, TEIIOBOM 3((eKT peakiuu, CKOpPOCThb
XMMHMYECKOM  peakluu, Karajiu3, XUMHUYECKOE pPaBHOBECHE, YIJIEPOJHBIA  CKEJeT,
GyHKIIMOHATBHAS TPYIIa, H30MEPHsI, TOMOJIOTHUS,

- OCHOBHBIC 3aKOHbl XHMHHU: COXPAHEHHUSI MAacChl BEIECTB, IOCTOSIHCTBA COCTaBa,
MEPUOINYECKUI 3aKOH;

- OCHOBHbBIE€ TEOPUM XUMHUU: XUMUUYECKOUN CBSI3H, FJEKTPOJIUTHUUECKON TUCCOLMAIMU, CTPOCHUS
OPraHUYeCKUX COEIUHEHMUII;

- Ba)XKHEHIIME BEIIECTBA M MAaTepHaJIbl: OCHOBHBIE METAJUIBI M CIUIaBbl; CEpHasi, COJsHasd,
a30THAas U YKCYCHas KHCIIOTHI, LIEJIOYH, aMMHAK, MUHEpPAIbHbIE YAOOpPEHHS, METaH, ITHIICH,
aleTuiIeH, OCH30JI, 3TAHOJ, XUPBI, MbLJIa, TJIFOKO3a, caxapo3a, KpaxMmai, KJIeTJaTKa, OelKH,
HMCKYCCTBEHHBIC U CHHTETUUYECKUE BOJIOKHA, KAY9yKH, TIJIACTMACCHI.

Ymems:

- Ha3bIBaTh U3yUYEHHBIC BEIIECTBA 10 "TPUBUAILHONU" UM MEKTYHAPOIHOM HOMEHKJIATYPE;

- ONPEACIISTh BAJEHTHOCTh U CTEIEHb OKHUCIICHUS XMMHYECKUX 3JIEMEHTOB, THUI XMMHUYECKON
CBSI3M B COEJAMHEHUAX, 3apsii MOHA, XapaKTep Cpelbl B BOJHBIX PAaCTBOPAX HEOPraHUYECKHUX
COCJMHEHMM, OKUCIUTEIb W BOCCTAHOBUTEIb, NPUHAJIC)KHOCTh BEIIECTB K Pa3IMYHBIM
KJIaccaM OPraHUYECKUX COEMHEHUN;

- XapaKTEepU30BaTh DJIEMEHTHI MaJIbIX MEPHUOJIOB M0 UX MOJOKEHUIO B MEPUOINYECKON CUCTEME
J.N.Menneneena; oOmpue XUMUYSCKHE CBOMCTBA METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX U OPTaHUYECKUX COECIMHEHUI; CTPOEHNE U XUMHYECKHUE CBOMCTBA U3YYEHHBIX
OpPraHUYECKHUX COCIMHEHU;

- OOBSACHATH 3aBHCHMOCTb CBOMCTB BEIIECTB OT X COCTaBa M CTPOEHUS, IPUPOTY XUMHUECKOM
CBS3U (HOHHOM, KOBAJIEHTHON, METAJUIMUECKOM ), 3aBUCUMOCTh CKOPOCTH XUMUYECKON peakiiuu
Y TIOJIOKEHUSI XUMHUUYECKOTO PAaBHOBECHS OT Pa3IMYHbIX (PaKTOPOB;

- BBINOJHATh XMMUYECKUIN 3KCIEPUMEHT 10 PACIO3HABAHUIO BAXKHEHIIUX HEOPraHUYECKUX U
OpTraHMYECKUX BEIIECTB;

- TIPOBOAUTH CAMOCTOSITEbHBIA TOHMCK XHUMHUYECKOM HWH(OpMAIMU ¢ MCIOIb30BaHUEM
pPa3sNUYHBIX HCTOYHHMKOB (HAyYHO-TIOMYJSPHBIX W3JaHHUHM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HTepHETA); UCTIOIB30BaTh KOMIIBIOTEPHBIC TEXHOJIOTHUH JIISI 00pabOTKH U Tepeaun
XUMUYECKOH  wHbOpManMM U €€  TPEJICTaBleHHWs B pa3NU4YHBIX  (opMax.

Hcnonvzoeamv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUUECKOU O0eAmMeTbHOCHU U
no6CeOneen ol Heu3Hu 0A:
- 00BSICHEHUSI XUMUYECKUX SIBJICHUH, MPOUCXOIAUINX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;



- OIpPEJIEIICHUS BO3MOKHOCTH MPOTEKAHUSA XUMUUECKHUX MTPEBPALIEHUI B PA3JIMYHBIX YCIOBUIX
1 OILIEHKH UX IOCJIEICTBUM;

- 9KOJIOTHYECKH TPAMOTHOTO MMOBEICHUS B OKPY)KAIOIICH Cpe/ie;

- OIICHKH BJIMSIHUSI XUMHUYECKOTO 3arps3HEHUS] OKPYXKAIOIICH Cpepl Ha OPraHu3M YeOBeKa U
JpyTrue )KUBbIC OPTaHU3MBIL;

- 0Oe3omacHOro oOpalleHHsi C TOPIOYMMU W TOKCHYHBIMH BCIIECTBAMH, JIaOOPATOPHBIM
o0opynoBaHUEM;

- TPUTOTOBIIEHUS PACTBOPOB 3a/JIaHHOM KOHLEHTpAUMHU B OBITY M Ha TPOU3BOJCTBE;
- KPUTHYECKON OICHKH JOCTOBEPHOCTH XMMHYECKOH MH(OpMAIINH, TOCTYNAIOMICH M3 Pa3HbIX
HUCTOYHUKOB,

- [OHMMaHHUS B3aUMOCBS3M YYEOHOTO TIpeaAMeTa C OCOOCHHOCTAMHU mpodeccuil U
npodeCCUOHATIBHOM IeSTeIbHOCTH, B OCHOBE KOTOPBIX JICXKAT 3HAHUS M0 JaHHOMY ydeOHOMY
peIMETY.

2. Copep:xkanue Kypca.
10 kaace

HabGmonenue, npennonoxenue, runore3a. [louck 3akonHomepHoctei. HayuHblil SKCIIEpUMEHT.
BriBog.

Teopust cTpoeHUsI OPraHUYECKUX COCTUHEHUN

HpC,I[MeT OpFaHI/I‘IeCKOﬁ XUMHUHU. MecTo U 3HaucHHE OpFaHquCKOﬁ XUMHHU B CHUCTCMC
CCTCCTBCHHBIX HAYK. BanentHocth. XUMHYECKOE CTPOCHHUC. OCHOBHBIC IIOJ0KCHHS TCOpHUU
CTPOCHHUA OPIraHNYCCKUX COCﬂHHCHHﬁ. I/I30Mepm{ H U30MCPBI.

YFHGBOI[OpO,I[LI " UX MPUPOAHBIC HCTOUYHHUKHU

Anxkanbl. [Ipupoasslii Ta3, ero cocraB U NPUMEHEHHE KaK MCTOYHHMKA YHEPTMHM U XMMHYECKOIO
ceIpbd. l'oMonormyeckuii psifi NPEACNBbHBIX YIIIEBOAOpPOAOB. M3omepus U HOMEHKIAaTypa
JIKaHOB. MeTaH 1 3TaH Kak MpeJICTaBUTeNN ankaHoB. CBolicTBa (FrOpeHHe, peakiuy 3aMeLeHNs,
NUpOJn3, leruapuposanue). [Ipumenenue.

AnkeHbl. DTWJIEH KakK MpeACTaBUTENb ankeHoB. [lomydyeHue STuieHa B NPOMBIIUIEHHOCTU
(mermapupoBaHue dSTaHa) M B Jabopartopuu (meruaparanus 3TtaHosna). CBoicTBa (ropeHue,
OpomupoBaHue, TUApATalus, HoJuMepu3alus, okuciaenue pacrsopom KMnO4) u npuMeHneHue
stwieHa. llomudTuieH. OCHOBHBIE TIOHATHS XUMHHU BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHH.
Peaknnn nonumepusanuu.

JueHsl. byranueH U U30NpPEH Kak MPeACTaBUTENN JUCHOB. Peakiuy Mpucoe1MHEeHus ¢ y4acTUEM
COIIPSDKEHHBIX JTUEHOB (OpomMHpoBaHue, MoimMmepusaius). HaTypanbHbIi M CHHTETHYECKUI
Kay4yyku. Pe3una.

ANKUHBI. AUETWIEH Kak IpelIcTaBuTeNb ankuHOB. [lomyueHue anerusieHa KapOMAHBIM U
MeTaHOBbIM crocobamu. CBoiicTBa (ropeHue, OpoMHpoBaHHUe, TWApaTalus, TPUMEpU3aLus) U
MPUMEHEHUE alleTHIIeHA.

Apensl. benszon kak mnpeacraButenb apeHoB. CBoiicTBa OeH3oia (TOpeHHE, HHUTPOBAHHE,
OpoOMHpOBaHNE) U €TO IPUMEHEHHE.



Hedtp u ctoco6s! ee nmepepadotku. CoctaB HedTH. [lepepaboTka HEDTH: TIEeperoHKa U KPEKHHT.
Kucnopoacoaepsxkaiue opraHn4ecKue CoeAMHCHUS

CHI/IprI. MeTtanon W D3TaHON Kak NpCACTAaBUTCIIN MPCACIIBHBIX OJHOATOMHBIX CIIMPTOB.
CaolicTBa Ta”oja (rOpeHue, OKUCICHUE B alIbJETU, Aeruapatanus). [lomyuenue (rugparanueit
3TI/IJIeHa) U INPpUMCHCHHUC 3TaHOJIA. FJII/II_IepI/IH Kak cuIi¢ OJUH IPCACTABUTCIIb MHOI'OATOMHBIX
cnupToB. KauecTBeHHas peakiys Ha MHOTOATOMHBIE CITUPTHI.

O®enon. Ilomydyenune Qenona u3 kameHHOro yris. KameHHbI yroib W €ro HCIHOJb30BaHHUE.
KokcoBanue kaMeHHOIO yTJis, BaKHEUIINE MTPOTYKThI KOKCOXMMHUYECKOTO IIPOU3BOICTBA.

B3aumHoe BiMsHHE aTOMOB B MoJieKyile ¢eHona (B3auMopeiicTBue ¢ OpOMHON BOAOW U
ruapokcuaoM Hatpus). [lonydyenue u npumenenue gpeHomna.

Anpnerunpl. DopMmanpIeru W aleTANBIACTHA Kak NpeACTaBUTeNn aibaerunoB. CBoiicTBa
(peakiysi OKUCIICHHS B KHCJIOTY M BOCCTAHOBIJICHHS B CIUPT, PEAKIHS IMOJUKOHICHCAIIHU
dbopmanbieruga ¢ denonom). IlomydeHue (OKHCIGHMEM CHOUPTOB) M NPUMCHEHHE
dopmanpaeruia u anetanpaeruaa. eHonaohopMabaeruaHbIE 1aCTMACCHI.

KapOoHOBBIE KHCIOTBHI. YKCyCHasi KHCJIOTa KaK IPEICTaBHTENb MPEISTbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. CBOWCTBA YKCYCHOM KHCIOTHI (B3aUMOJICHCTBUE C METaJUIAMH, OKCHIaMHU
METaJUIOB, THIPOKCHAAMU METANIOB W COJsIMH; peakuus stepudukanuu). llpumenenne
YKCYCHOM KUCJIOTBI.

Crnoxuble >Qupbl xupbl. CrnoxkHble >QHUpPbl KaK MPOAYKTHl B3aUMOJEHCTBUS KHCIOT CO
cnupTaMu. 3HaYEHHUE CIOKHBIX A3(PUPOB B IPUPOJIE U )KU3HH YEIOBEKA.

XKupbl kak cinoxHble 3(QUPHI TIAWIEPHHA M KUPHBIX KapOOHOBBIX KHCJIOT. PacTurenbHblE U
JKUBOTHBIE JKUPBI, UX COCTaB. [ 'MaAponu3 uiu omblieHue KUpoB. Mbuta. [IpuMeHneHne Kupos.

VYrnesonsl. [lonsitue 06 yrieBomax. I'moko3a kak mpeAcTaBuTeNb MOHOcaxapuaoB. [lonsTue o
JBOMCTBEHHON (YHKIIMUM OpPraHMYECKOro COEIMHEHUS Ha MpHUMepe CBOICTB TIIOKO3bl Kak
albAeTu/la U MHOTOATOMHOTO CHOUPTAa — albJAETUAOCHUPTA. BpoxeHue IIroKo3bl. 3HAYEHUE U
MMPUMCHCHHUC T'JIFOKO3BbI.

Caxap03a KakK IMPEACTABUTCIIb AUCAXAPUI0B.

Kpaxman u nemnono3a Kak HpeacTaBUTENH nojucaxapujoB. CpaBHEHHE HX CBOICTB U
O6uonornyeckas ponb. [[puMeHeHne 3TuX nojaucaxapuaos.

A3oTcoaepKale OpraHudeCcKue COeTMHEHUS

AMuHbl. MeTuinaMMH Kak NpEICTaBUTENb anu@aTUYeCcKUX aMHHOB W aHWIMH — Kak
apomMaTHueckuxX. OCHOBHOCTh AMHHOB B CpPaBHEHHH C OCHOBHBIMHU CBOWCTBAaMH aMMHAKa.
AHWIIMH 1 €T0 CBOMCTBA (B3aUMOJICUCTBUE C COJITHOU KUCIOTON U OpoMHOM Bojoi). [Tomyuenue
anwimHa no peakuuu H.H. 3ununa. IlpuMenenune anununa.

AMMHOKHCIIOTEHI. I'muuyH ¥ anaHuH Kak NpeACTABUTCIIN IPUPOAHBIX AMUHOKHCIIOT. CBoiicTBa
AMHWHOKHCIIOT KaK aM(bOTCpHBIX OpTraHU4YCCKUX COeIMHEHUI (BSaHMOHCﬁCTBHe C mecjiIo4aMu "
KI/ICJIOTE[MI/I). O6pa30BaHI/Ie TTOJIUIICIITUIOB. AMI/IHOKaHPOHOBa}I KHCJIOTa KaK IIPEACTABUTCIIb
CHHTETHYCCKUX aMHHOKHCIOT. IIoHATHEe 0 CHHTETHYECKMX BOJIOKHAX Ha IMpuMEPE KarrpoHa.

benku. benku xak nonunentuasl. CTpykTypa 6enKkoBbIX MosieKyn. CBolicTBa O6enkoB (ropeHue,
THJIPOJIN3, IBETHBIE peakiin). bruonornyeckas posib OENKOB.



HyxneunnoBblie kucnotel. HykiaeMHOBBIE KUCIOTHI KaK MOJIMHYKIEOTHABI. CTpoeHNE HYKIIEOTH IA.
PHK u IHK B cpaBHeHuu. MIX posib B XpaHeHUH U Iiepeiade HacleACTBEHHON HH(opMaluu.

['eneTrnueckas CBsI3b MEXIY KJIacCaMHM OpraHWYeCKux coeauHeHuid. [IoHsATHE O reHeTH4YecKOou
CBiA3HU U TCHECTHUYCCKHUX psmax.

XUMHA U )KU3Hb

[TnacTmaccel 1 BojokHa. [lonuMepusanys U MOJIMKOHIEHCANS KaK CIOCOOBI MOTyYEeHHUS
CUHTETHUYECKUX BBICOKOMOJIEKYJIIPHBIX cOeIMHEHNH. [1oiyuenne ncKycCTBEHHBIX
BBICOKOMOJICKYJISIPHBIX COCTUHEHUN XUMUYECKON MOTM(UKAIIEH TPUPOIHBIX TOJIMMEPOB.
CrtpoeHune noammMepoB: TMHEWHOE, IPOCTPAHCTBEHHOE, CETYATOE.

[TonssTun o mnactMmaccax. TepMoOIUIACTHYHBIE M TEPMOPEAKTUBHBIE HOJUMEpPBI. OTIENbHbIE
IPEJCTaBUTENIN CUHTETUYECKUX UM HCKYCCTBEHHBIX IOJIMMEPOB: (heHOI(POpMaIbAETHIHbIE
CMOJIBI, TOJIMBUHUIIXJIOPHU, TE(DIIOH, LETUTYIOU].

[TonsiTHE 0 XMMUYECKUX BOJOKHAX. HaTypaibHbIe, CHHTETHYECKHE U UCKYCCTBCHHBIC BOJIOKHA.
Knaccudpukanus W OTAENbHBIE MNPEICTABUTEIIM  XHUMHYECKUX  BOJIOKOH:  aleTaTHOE
(TpuaneTaTHBIN IIEIIK).

®epmenThl. DepMeHTHI Kak OMOJIOTHUYECKUE KaTalu3aTopbl OerakoBoil mpupoasl. [lonstue o pH
cpenpl. OCOOEHHOCTH CTPOEHUSI U CBOMCTB (CEIEKTUBHOCTh M 3((EKTUBHOCTh, 3aBUCHUMOCTH
neiictBus OT TeMmmeparypel u pH cpembl pactBopa) (epMEHTOB IO CpPaBHEHHUIO C
HEOPraHMYECKUMHU KaTanu3atopamu. Ponb ¢GEepMEHTOB B  IKU3ZHEICATENBHOCTH  KUBBIX
OpraHU3MOB U MIPOU3BOJICTBE.

Buramunbl. [lonstue o BuTamMuHax. Bunsl BUTaMUHHOW HemoctarodHocTH. Kitaccmdukanus
BUTaMHHOB. Butamun C Kak mpeCcTaBUTENb BOJIOPACTBOPUMBIX BUTAMUHOB M BUTAaMUH A Kak
MPEJCTaBUTEND KUPOPACTBOPUMBIX BUTAMUHOB.

rOpMOHLI. ITonsTue o TOpMOHax Kak OMOJIOTHYECKA aKTHBHBIX BCIICCTBAX, BBIIIOJHAIOIINUX
OHAOKPUHHYIO PETYJSALIUIO X XKUSHCACATCIIBHOCTU OPraHU3MOB. Baxxneimue cBoiicTBa TOPMOHOB!
BBICOKAas @HSHOHOFH‘IGCK&H AKTHUBHOCTb, AHMCTAHIIMOHHOC HeﬁCTBHC, 6BICTpOC paspyuieHuc B
TKaHAX. OT)IGJ'II)HI)IG NpeaACTaBUTCIIN TOPMOHOB: MHCYJIMH U aIPpCHAJINH.

JlexapcTBa. JlekapcTBeHHast XMMUS: OT STPOXMMUU W (DapMaKOTepamuH 10 XUMHOTEPAITUH.
AHTuOMOTHKM M aucOakTepno3. Hapkormueckue BemectBa. Hapkomanusi, 6oppba ¢ Hell u
npoQHIaKTHKA.

Penrenue 3azaad 110 OpFaHquCKOﬁ XuMHHU. Pernienue 3aga4 Ha BBIBOJ q)OpMy.TIBI OpTraHN4YCCKUX
BCIICCTB IO NPOAYKTaM CTOpaHUA U MaCCOBBIM J0JISIM 3JICMCHTOB.

Hemonctpanuu. IlnaBnenue, oOyrivMBaHHE M TOPEHHE OPTaHMYECKHX BemecTB. Mopenu
MOJIEKYJ MPEJACTABUTENEN Pa3JIMYHBIX KJIACCOB OPraHMYECKHX coenuHeHuil. ['opeHue Mmerana,
sTUICHa, anerwieHa. OTHOIIEHWE MeTaHa, JTHIEHA, alleTWIeHa MU OeH30Ja K pacTBopam
nepMaHraHaTa Kaiaus u OpomHoi Boje. [lonydueHue sTusieHa peakuuen JeruapaTaindyd dTaHoa,
areTusIeHa — TUIPOIM30M KapOua Kablus. PaznoskeHne kaydyka Ipy HarpeBaHUM, UCTIHITAHUE
MPOJYKTOB Pa3iokKeHHs] Ha HempenenbHocTh. Komnekus o0pa3noB HepTH U HEPTENPOAYKTOB,
KaMEHHOTO yIiid M MPOAYKTOB KOKCOXMMHYECKOTO MpOU3BOACTBA. OKHCIEHHE cOupTa B
anpaerul. KauecTBeHHbBIE peakIuu Ha MHOTOAaTOMHBIE CIUPTHL. PacTBOpUMOCTh (heHoMa B BOJIE
npu OOBIYHOW TeMIlepaType W IpHu HarpeBanun. KadecTBeHHBIC peakmuu Ha ¢eHois. Peakius
«cepedpsHOTO 3epKaiay albJCTHI0B U TNIIOK03bl. OKHCIEHUE allbJIETU/IOB U TTIOKO3bI B KHCIOTY
¢ nomotbio rugapokcuaa meau (II). KauectBennas peakuus Ha kpaxman. Komnekuust 3upHbIX
Macen. Komnekuus miactMace W uzznenui u3 HuxX. KoJIeKIus HMCKYCCTBEHHBIX BOJIOKOH M
M31EeNUi U3 HUX. B3anmoneincTerue aMMHuaka M aHWJIMHA C COJISIHOM KUCIOTOW. Peakuus aHummHa



¢ OpomHoii Bomoi. JlokasarenbcTBO Hamuuusi (YHKIMOHAJIBHBIX TPYNI B PacTBOpax
aMUHOKHCIIOT. PacTtBopeHme u ocaxkaeHwe OenkoB. llBeTHbie peakiuu OenkoB. ['openue
NTUYbETO mepa U mepcTssHod Hutu. Monens monekynsl JIHK. Ilepexonsl: aTaHon — 3THiieH —
STWJICHIVIUKONL — HATuieHraukonsat wmenu (II); staHom — »TaHanme — 3TaHOBas KHUCIOTA.
Konnekuus mnimactMacc, CUHTETUYECKHUX BOJIOKOH M M3JENUM U3 HUX. PasznokeHue mnepokcuia
BOJZIOpOJIa KaTalla3oi ChIporo msica u cbiporo kaprodens. Komnekumss CMC, conxepkammmx
sH3uMbI. Mcnbitanue cpeapl pactBopa CMC uHaukatopHoit Oymaroit. Kosekius BATAMUHHBIX
npenapatoB. VcnbiTaHue cpenbl pacTBopa acKOPOMHOBON KHCIOTHI MHIUKATOPHOM OyMaro.
VcnipITaHne anTeyHoro npenapara HHCYJInHa Ha OeJoK.

JlaboparopHble oONbITEL. V3roToBieHHE MOJENEH MOJNEKYJd OpPraHM4eCKUX COEIUHEHM.
O3HakoMIIeHHE ¢ KOJIJIEKIHel 00pa31ioB He(TH, KAMEHHOTO YIJIA U IPOAYKTOB MX HepepadOTKH.
OOnHapyxeHHUe B KEpPOCHHE HEIpeneabHbIX coeauHeHu. O3HAaKOMIIEHHE C KOJUIEKIUEN
Kay4dyKoOB U 00pa3laMu M3AEINid u3 pe3suHsbl. PacTBopeHne riuiepruHa B BOAE U B3aUMOJICHCTBHE
¢ runpokcugom menu (II). CroiicTBa yKCyCHOM KHUCIOTHI, OOIIUE CO CBOMCTBAMU MUHEPAIbHBIX
KHUCIO0T. Jloka3aTenbCTBO HENMPEIEIBHOIO XapaKTepa *KHUIAKOro kupa. BzaumoieiicTBue ritoKo3sl
u caxaposbl ¢ ruapokcunom meau (II). KauecrBennas peakuus Ha kpaxman. O3HaKOMIIEHHE C
KOJUIEKIIMEH IJJaCTMAacC M M3Aenuil U3 HuxX. O3HaKOMIIEHHE C KOJUIEKIHEH HCKYCCTBEHHBIX
BOJIOKOH M M37aeauid u3 Hux. PactBopenue OenkoB B Bojge. OOHapykeHUE OEJIKOB B MOJIOKE.
O3HaKOMJICHHE € KOJUIEKLIMEH CUHTETUYECKUX BOJIOKOH M M3Aenuil u3 HUX. O3HAKOMIIEHUE C
kosuekimedn CMC, coaepamux sH3UMBI. Mcnbitanue cpenbl pactBopa CMC uHIuKaTOpHOU
Oymaroif. O3HakomyleHME C KoJulekuueidl BuTaMuHOB. lVcnblTaHue cpelpl  pacTBOpa
ACKOPOMHOBOMW KMCIIOTHI HHIMKATOPHOM Oymaroi.

[Tpaktnueckass pabora Ne 1. PemieHune >3KcHepuMEHTAJbHBIX 3a7ad Ha HWACHTU(DUKALMIO
OpPraHUYECKUX COCIMHEHUH.

[Tpaktuyeckas padora Ne 2. Pacrio3HaBaHHe TUIACTMACC M BOJIOKOH.

11 knacc
Tema 1. Ctpoenue aroma u nepuoaudeckuii 3akon /1. 1. Menneneesa (7 4)

OcHOBHBIE CBEJICHHSI O CTPOEHUU aTOMa. SIpo: MPOTOHBI U HEUTPOHBL. M30TONBI. DIEKTPOHBI.
DNeKTpoHHAass 000JI04Ka. DHEpPreTHueckuil ypoBeHb. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX
000JI04Y€K aTOMOB JJIEMEHTOB 4-T0 M 5-TO0 TepuoaoB mnepuogudeckor cuctemsr . U.
MengeneeBa (mepexogHblx snemMeHToB). Ilonstue 00 opOuTanax. s- W p-opoOUTAIH.
3J'I€KTpOHHI)I€ KOH(l)I/IpraIII/II/I aTOMOB XUMHNYECCKUX JJIEMCHTOB.

ITepnognuecknii 3akoH [[. 1. Menzaeneesa B cBeTe yueHus 0 cTpoeHuH atoma.  Otkpertue /1.
N. MenpeneeBbIM NEPUOIUYECKOTO 3aKOHA.

[lepuonuueckass cucrema xumuueckux osnemeHToB J[. . MenneneeBa - rpaduueckoe
0TOOpakeHHE NMEePUOINYECKOro 3aKoHa. PU3NYECKUN CMBICT MOPSAKOBOIO HOMEpA AJIEMEHTA,
HOMEpa Mepuoja U Homepa rpymnnbl. BaneHTHbie 31eKTpoHbl. [[prUurHBI M3MEHEHHS CBOWCTB
AJIEMEHTOB B MEPUOJAX U rpymnmnax (TJIaBHBIX NOJArPYNIax).

[Tonoxexnue BOAOpPOda B HepHOI[H‘{CCKOﬁ chcTeMe. 3HaUYCHHC NEpUOANYCCKOro 3aKOHa U
HCpI/IOI[I/I‘{CCKOﬁ CHUCTEMBI XUMHUYCCKUX OJICMCHTOB I[ H. Menneneepa mis Pa3BUTHA HAYKH U
IMOHUMAaHHUS XUMHYIECKOI KapTUHBI MHpa.

I[CMOHCTpaL[I/II/I. Paziauunbie (I)OpMLI HepI/IOI[I/I‘-ICCKOI\/'I CUCTEMBI XUMHNYCCKHX 3JICMCHTOB I[ n.

Meuneneesna.



Tewma 2. Ctpoenue BemiectBa (22 )
Wonnas xummuueckas cBs3b. Katnons! u annonsl. Kiaccuduxanyst nonos. onnsle
KpHUCcTalinyeckue pemerku. CBOWCTBA BELECTB € 3TUM TUIIOM KPUCTAJUIMYECKUX PELIETOK.

KoBasieHTHasE XUMHUYECKas CBS3b. OJICKTPOOTPUIATEIBHOCTh. [loNsipHas ©  HemoJspHas
KOBaJICHTHbIE CBs3U. Jlumoinb. [lonsipHOCTh CBS3M M TOJSPHOCTH MOJIEKYJbl. OOMEHHBIH U
JIOHOPHO-AKIENTOPHBI MEXaHU3Mbl 00pa30BaHMs KOBAJCHTHOW CBs3H. MOJEKYJSIpHBIC U
aTOMHBIC U KpUCTAJUTHYECKHE perieTku. CBOWCTBA BEIIECTB C 3TUMH THITAMU KPUCTAJUTMYECKHX
PELIETOK.

Mertanueckas XuMudeckas cBsi3b. OcoOCHHOCTH CTPOCHUA aTOMOB MCTAJIJIOB. Meramnnueckas
XUMHYCCKAA CBA3b M MCTAJUIMYCCKAA KPUCTAJUIMYCCKasA PCUICTKA. CaoiicTBa BCIICCTB C 3TUM
THUIIOM CBA3U.

Bonoponnas xumudeckas CBA3b. MeXMOJEKyJIsIpHass W BHYTPUMOJIEKYJSpHas BOJOPOIHAs
CBS13b. 3HAUEHHUE BOAOPOIAHOMN CBSI3H I OPraHU3AIUH CTPYKTYP OHMOIIOIUMEPOB.

Peaknmu, waymme ©0e3 W3MEHEHHMs COCTaBa BEMIECTB. AJUIOTPONHS W AJUIOTPOITHBIE
BUZOM3MEHeHHA. [IpUYMHBI alIOTponMKM Ha MpuMepe MOAW(UKALUI KUCIIOpona, Yriepoaa H
docdopa. O30H, ero Ouonoruyeckas poib. 3oMepsl u n3o0Mepus.

["a3000pa3HoOe cocTosiHUE BelecTBa. Tpu arperaTHbIX COCTOSIHUS BO/IbI. OCOOCHHOCTH CTPOCHHUS
ra3oB. MousipHbli 00beM ra3000pa3HbIX BemiecTB. I[IpuMepbl Tra3000pa3HbIX MPHPOIHBIX
cMecei: BO3IyX, IPUPOIHBIN ra3. 3arps3HeHue aTMocQepbl (KUCIOTHBIC JT0XKIU, MApHUKOBBIN
a¢dekrt) u 6oppda ¢ HAM.

[IpencraBuTeny ra3oo00pa3sHbBIX BELIECTB: BOJIOPOMA, KHUCIOPOA, YIJIEKUCIBIH ra3, amMMHak,
stuieH. VX nonyuenue, cobrpanue 1 pacrio3HaBaHHe.

TBepnoe cocrosiHue BemiecTBa. AMOpQHBIE TBEP/IbIE BEIIECTBA B IIPUPOJIE U B XKU3HU YEIIOBEKA,
UX 3HaueHue U npumeHeHue. Kpucrauinueckoe CTpoeHUE BELIECTBA.

Hucnepchble cucteMsl. [loHsTHE O AUCcIIepcHBIX cucTeMax. JlucnepcHas (a3za U JucrepcuoHHas
cpena. Kmaccudukanus IUCTIEPCHBIX CHCTEM B 3aBUCUMOCTH OT arperaTHOrO COCTOSIHUSA
JUCIIEPCHOM cpenbl U JUCIEPCHOHHOM (Qa3pl. ['pybonucnepcHble CHCTEMBI: 3MYJIbCHH,
CYCIIEH3MH, a9p030JI1. TOHKOJUCTIIEPCHBIE CUCTEMBI: T'€JIN U 30JIH.

CocraB BemiecTBa U cMeceil. BelecTsa MOJIEKyJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH
IIOCTOSTHCTBA COCTaBa BELIECTB.

Ilonsatue «monsa» u ee Pa3HOBHUAHOCTU: MACCOBasd (,[[OJ'IFI 9JICMCHTOB B COCIMHCHHH, TOJIA
KOMIIOHCEHTa B CMCCH - HOOJA anMeceﬁ, A0JI1 PaCTBOPCHHOTO BCHICCTBA B paCTBope) )51
o0BbeMHad. I[OJ'ISI BbIXOJa MPOAYKTa pCaKuM OT TCOPECTHYCCKHU BO3MOKHOTIO.

HemoHcTpanmu.  Mogenb  KpUCTAUIMYECKOM — peIIeTKH  XJjopuaa  HaTpus.  Mogjenu
KPUCTAJUTMYECKUX PEIIETOK «CYXOTO JbAay (WU noja), anmasa, rpadura (wim kBapua). Moaens
mouekynsl JJHK.

OO0pa3ipl pa3INYHbIX TUCTIEPCHBIX CUCTEM: dMYIbCUH, CYCIIEH3HM, adp0o30Jeid, renei u 30IeH.
Koarynsmus. Cunepesuc. Dpdext Tunmans.

JlaGopaTopHbie onbITHL. 1. O3HaKOMIJIEHHE C AUCIIEPCHBIMU CUCTEMaMHU.
[TpakTuueckas padora Nel. [Tonydyenue, cobupanue U pacrio3HaBaHUE ra3oB.

Tema 3. Xumuueckue peakiuu (17 u)



Peakuuu, uaymmue c HM3MEHEHMEM COCTaBa BEIIECTB. Peakuuu COeIMHEHUS, pa3jIokKEeHUS,
3aMelIeHnsT ¥ OOMEHa B HEOPraHWMYEeCKOM M OpraHudecko XuMuH. Peaknuu »5K30- H
sHAOoTepMHUUecKre. TernoBoi 3(h(PeKT XUMHUUECKON peakiuu U TEPMOXUMUYECKHE ypaBHEHUS.
Peakuuu ropeHus, Kak 4aCTHBIN CIy4al SK30TEPMUYECKUX PEAKLIUM.

CkopocTh xumuyeckol peakuuu. CKOpOCTh XMMHUUYECKON peaklIHUH. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOM PpEeaKIMu OT MPUPOJbl PEArupyrolIUX BEHIECTB, KOHIICHTPALMH, TEMIIEpPaTyphl,
IJIOIIAM TTOBEPXHOCTU COMPHUKOCHOBEHUSI M KaTalu3aTopa. Peakiuu romMo- u reTeporeHHbIE.
[TonsTre o kaTanuse U KatanuzaTopax. @epMeHThl Kak OMOIOrHYecKrUe KaTaau3aTophl.

OOpatumocTh XUMHYECKUX peakiuil. HeoOpatumble W oOpaTuMble XMMHYECKHE pEaKLHUU.
CocTosiHMEe XHMMHUYECKOrO0 paBHOBECHs MJisi OOpaTUMBIX XUMHUYECKHX peakuuil. CrocoObl
CMEIIIEHHs XMMHUYECKOI0 PaBHOBECHs Ha IpHUMepe cuHTe3a amMuaka. [loHsTHe 00 OCHOBHBIX
Hay4yHBIX IPUHLUIIAX [IPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHAKa WJIM CEPHOM KUCIIOTHI.

3JI€KTpOJII/ITBI N HEIJICKTPOJIMTHI. 3JI€KTpOJIHTI/I‘IeCKaSI Jucconuanms. KI/ICJIOTBI, OCHOBAaHUA U
COJIKX C TOYKH 3pCHHUA TCOPUU 3J'I€KTpOJ'II/ITI/I‘l€CKOI71 Jucconranuu.

['upponu3 opraHMyecKUx M HEOpPraHMYecKuX coeauHeHuil. HeoOpaTumblii  TruapOIU3.
OOpatumsblii ruaposn3 cojei. I'mapoau3 OpraHMYecCKUX COEAMHEHUH W ero HpakTHYecKoe
3HAYEHHUE JUIS MOJIY4YEHMs] TMAPOJIM3HOIO CIUpTa M MbUIa. buojorumdeckas poJsib rMApou3a B
IJIACTUYECKOM U SHEPreTHUECKOM OOMEHE BEILIECTB U SHEPTUU B KIIETKE.

OKHCIIUTEIIBHO - BOCCTAaHOBUTEIBHBIC pPCaKknuu. CreleHb OKUCIICHHS.

Omnpenenenne CTENeHW OKHCICHHS O Qopmyne coenuHeHus. lloHsATHE 00 OKMUCINUTENBHO-
BOCCTAaHOBUTENBHBIX peakiusix. OKUCIEHUE U BOCCTAHOBIICHUE, OKUCIUTEIh U BOCCTAHOBUTEIIb.

DOneKTpoan3. DIEKTPOIU3 KakK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN IpoLecC. DIEKTPOIU3
pacmiaBoB M pacTBOPOB Ha TMpuMmepe xjopuaa HaTpusa. llpaktuyeckoe mnpUMEHEHUE
AIIEKTPOJIN3A.

JlemoHcTpauuu. 3aBUCUMOCTh CKOPOCTH pEakUuu OT MPUPOJbl BEUIECTB Ha IpUMEpe
BSaHMOHeﬁCTBHﬂ PaCTBOPOB PA3JIMYHBIX KHCIIOT OI[I/IHaKOBOI\/'I KOHILOCHTpAallMU C OJWHAKOBBIMU
TpaHyJlaMM HOHWHKa H B3aI/IMOI[€I\/'ICTBI/I5[ OAVHAKOBBIX KYCOYKOB pPAa3HbIX MCTAJIJIOB (MaFHI/Iﬂ,
IIMHKa, JKeje3a) C COJISTHOM Kuciorod. Pa3znokeHune mepokcuia BOJIOPOJA C IMOMOIIBIO
karanu3atopa (okcuaa mapranuna (IV)) m karamasel CbIporo msica M ChIpOTO KapTOQers.
[Ipumepsl HeoOpaTHMBIX peakUui, HAYIIUX ¢ O00pa3oBaHUEM OCaJKa, raza WIM BOJBL
B3aumoneiictBue nutus W HaTpus c Bojgod. OOpasibl KpUCTAIOTHAPATOB. [ uaponus
KapOOHATOB IIEJIOYHBIX MeTaioB M HuTparoB muHka wuiau cBuHua (II). Ilpocreiimme
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIH; B3aUMOJEHCTBHE I[MHKA C COJISTHOW KUCIIOTOH U
Kenes3a ¢ pactBopoMm cynbdara menu (II).

JlaGopaTopHble ONBITHI. 2. Peakiys 3aMeIieHuss Meau KeIe30M B pacTBOPE MEIHOrO Kylopoca.
3. IlonyuyeHue BoAOpOJa B3aWMOAECUCTBUEM KHUCIOTHI ¢ IMHKOM. 4. Ilomyuenue kuciopona
pa3oKeHueM IMepoKCHIa BOAOPOAA ¢ MoMomlplo okcujaa mapranua (IV) m xaranassl ceporo
KapTodes. 5.

Peaknuu, uaymue ¢ oOpa3oBaHHEM OcCajKa, Ta3a U BOAbL. 6. PasnmuuHble ciydau TUIpOIH3a
CcoJIe.

Tema 4. BemectBa 1 ux coiictpa (19 u)

Merannsl. B3aumoaeiicTBue MeTamioB ¢ HEMeTauIaMH (XJI0pOM, CEpOi U KUCTIOPOAOM).



B3aumopeiicTBUe MIENOYHBIX M MIETOYHO3EMENIbHBIX METAJJIOB C BOJON. DJIEKTPOXUMUUYECKHI
pAl HANpPSDKEHHM MeTaJuioB. B3amMoJelcTBHE METauIOB € pacTBOpaMU KHUCIOT W COJIEH.
ATIOMUHOTEPMUSL.

BzaumopeiicTBue HaTpuUs C 3TAHOJIOM.
Koppo3sus metamios. [IoHsATHE 0 XUMUYECKON U AJIEKTPOXUMUYECKON KOPPO3HH METAILIIOB.
CriocoOpbI 3aIU Tl METAIIOB OT KOPPO3HH.

Hemerannel. CpaBHHTENbHas XapaKTepUCTHKA TaJlOTEHOB Kak HamOoiee THIIHYHBIX
npejacraBuTesiell HeMeTauioB. OKHUCIUTENbHbIE CBOMCTBA HEMETAJUIOB (B3aUMOAECHUCTBHE C
MeTaJlJlaMl ¥ BOJOpOJIOM). BoccTaHOBUTENBHBIE CBOMCTBA HEMETAUIOB (B3aUMOJCICTBUE C
6osee 3JeKTPOOTPULIATEIbHBIMU HEMETAJIAMU U CJI0KHBIMH BELIECTBAMU-OKUCIUTEISIMU).

Kucnotsl Heopranuueckue u opranunueckue. Krnaccudukanus kuciaor. XMMUUYECKHE CBOWCTBA
KHCJIOT: B3aUMOJECHCTBHE C METAUIaMH, OKCHJIAMHM METAUIOB, THUJPOKCUIAMU METAILIOB,
coimsiMu,  cnupramu  (peakuusi — orepudukanuu). OcoOble  cBOHCTBa  a30THOM U
KOHLIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.

OcHoBanus HCOPTraHNYCCKUC U OPraHUYCCKUC. OCHOBaHI/ISI, ux Knaccn(bm(aum[. XUMHUYECKHUe
CBOMCTBAa OCHOBAHUI: BBaHMOHGﬁCTBﬂe C KHCJIOTaMH, KHCJIOTHBIMH OKCHIAaMH H COJISIMH.
Paznoxxenue HCPACTBOPUMBIX OCHOBaHHI.

Comn. Kiaccudukanus coseii: cpeHue, KUCIIble U OCHOBHbBIE. XMMHYECKHE CBOMCTBA COJICH:

B3aMMOJICICTBHE C KUCIIOTaMHU, LIeJI0YaMH, MeTaJllaMu U coisimu. IIpencraBurtenu coseil n ux
3HaueHWe. XJIOpHI HaTpus, KapOoHaT Kaiblus, ¢ocdar kKambmus (CpeaHHEC COJH);
TUIPOKapOOHATHI HATPUS U aMMOHHUs (KUCIBIE conn); Tuapokcokapoonar meau (II) - mamaxut
(OCHOBHas COJIb).

KauecTtBennble peakimuu Ha XJIOpUA-, Cyibdar-, U KapOOHAT-aHHMOHBI, KAaTHOH aMMOHUSI,
katronsl xenesa (1) u (III).

I'eneTnyeckas CBI3b MCKAY KJIaCCaMU HCOPIraHUYCCKUX U OPTraHNYCCKUX coeguHeHnui. Ilonsatue
0 TEHETUYECKOM CBSA3M M T'€HETHUYECKHUX psAaax. I'enetnueckuit pax METalllla U HEMCETAJlIA.
OCOOEHHOCTH T€HETHYCSCKOTO psaaa B OpFaHquCKOﬁ XHUMMHH.

I[eMOHCTpaI_II/II/I. KOJ'IJ'IeKI_II/ISI 06pasu0B MCTAJJIOB. FopeHHe Marduvd 1 aJJlfOMHUHUA B KUCIIOPOAC.

B3anmoneicTBue IIENIOYHO3EMENBHBIX METAJLUIOB C BOAOW. B3aummonelcTBue HaTpus C
ATAaHOJIOM, LMHKAa C YKCYCHOW KHCIOTOM. B3ammonencrBue Menau C KOHIIEHTPUPOBAHHOMU
a30THOM KHUCIOTOW. Pe3ynpTaTrbl KOpPpO3MH METAJUIOB B 3aBUCUMOCTUM OT YCJIOBHUM €€
npotekanus. Komnekuus o6pa3iioB HemeTamuioB. Komnekiys npupoaHbIX OpraHU4eCKUX KUCTIOT.
B3aumoneiicTBrue KOHUEHTPUPOBAHHOM CEPHOM KHMCIIOTBI C CaxapoM, LIEJUTIOJIO30M U MEIBIO.
OO0pa3upl IpUPOJHBIX MHHEPAJIOB, COJAEPKAIIMX XJIOpUJ HATpHs, KapOOHAT Kajiblus, (ocdar
KaJblMA U ruipokcokapoonat meau (II).

JlaGopaTopHble OnbITHI. 7. O3HaAKOMIJIEHHE C KOJUIEKIIMSAMU: a) METAJUIOB; 0) HEMETAJUIOB. 8.

B3aumoneiicTBue CONSHOM KHCIOTBI M pPacTBOpa YKCYCHOM KHCIOTBI C METaUlaMH, C
OCHOBaHUsIMHU, C coysiMH. 9. IlomyueHume u cBOMCTBa HEpacTBOpUMBIX oOcHoBaHMil. 10.
KaueCTBEHHbIE PEaKIMH Ha XJIOPUbI U CYIb(aThl.

[Tpaktuyeckas padora Ne2. MneHTUUKAIMS HEOPraHUUIECKUX COCTUHEHUH.



[Ipaktuyeckas pabora Ne3 PemieHue SKCIEpUMEHTANIBHBIX 3a7ad Mo TeMe «Meramuibl U
HEMETaJUIbD».

Tema 5. Xumus v ku3Hb (4 1)

Moromue u yucTsnme cpeacTsa. Ilpasuna 6e3omacHoil paboTsI O CpecTBaMU OBITOBON XUMMUU.
XVUMHYECKHE BEIIECTBA KaK CTPOMTENIbHbIE M IOJEJIOYHblE MaTepuayibl. BemecTsa,
UCTIOJIb3yeMble B NOJUrpaduu, >KUBOIHUCH, CKYJIBITYpPE, apXUTEKType. BpIToBas XxuMudeckas
I'PaMOTHOCTb.

Xumusa u IMIPpOU3BOJICTBO. O6H_[I/Ie IMpEACTAaBICHUA O IIPOMBINIJICHHBIX crocobax IMOJIYYCHUA
XUMHYCCKUX BCIICCTB HA IMPUMCPEC IIPOU3BOACTBA CepHOﬁ KHCJIOTHI.

XUMHUS 1 KOJIOTHA. XUMUYECKOE 3arpsA3HCHUC Oprmanmeﬁ CpE€AbI M €TI0 IIOCIEACTBUA.

3. TemaTu4eckoe nnaHunpoBaHue

10 knacc (6a30BbIN YPOBEHb)

Ao Kon-
Tema ypoka 60
Ypoka
uacos
Beenenue (1 yac)
1 MeTo/1bl HayYHOTO ITO3HAHUA. 1
Tema 1. Teopusi cTpoeHHs1 OPraHuYecKUX coeiHeHui (3 yaca)
2 [IpeameT opraHr4ecKo XUMHUH. 1
3 Teopust cTpoeHUsI OPraHUYECKUX COECITMHEHHMN. 1
4 Teopust CTpoeHUsI OPraHMUECKUX COETUHEHUH. 1
Tema 2. YruieBogopoabl M MX NPUPOIHbIE HCTOYHUKH (9 YacoB)
5 ITpupoaHblil ra3 KaKk HICTOUYHUK YIJIEBOJIOPOJIOB. 1
6 [IpenenbHble yraeBOAOPOABI. AJIKAHBI. 1
7 DTUIJICHOBBIE YTIJIEBOJIOPOIbI, WU AJTKEHBI. 1
8 Jluenosble yriesogopoasl. Kaydykn. 1
9 ATETHIICHOBBIE YTIIEBOIOPO/IbI, WIIA AJIKHHEI. 1
10 | ApomaTHueckue yrieBoAOPOIbl, UM APEHBI. 1
11 | Hedts u ciocoOsI ee nepepaboTKH. 1
12 O06o011eHre U crucTeMaTu3alys 3HaHui 00 yriieBoopoiax. 1
13 | KonTpospHas pabota Ne 1o Teme «YTaeBOIOPOABIY. 1
Tema 3. Kucsiopoacoaep:kamue oprannyeckue coequHerus (8 yacon)
14 | Couptsl. 1
15 | KaMeHHBIH yronsb. 1
16 | ®enom. 1
17 AJpaerunsl. 1
18 | KapOoHOBBIE KHCIIOTHI. 1
19 | Cnoxuslie 3¢upsl. XKupsbl. 1
20 | YrmeBognsl. 1
21 | YrueBogpl. 1
Tema 4. A3orcoaepxalye OpraHnudyeckue coequHenus (8 yacos)
22 | AMUHBL. AHMIIHH. 1
23 | AMHHOKHUCIIOTHI. 1
24 | Benxw. 1
25 | [loHsiTHE O HYKJICMHOBBIX KHCIIOTAX. 1
26 | 'enerndeckas CBs3b MEX]y KJIaCCAMU OPTaHUUECKUX COCTMHEHUH. 1




27 | Ilpaktuueckas padota Ne 1 «MneHTudUKAIMS OpraHMYeCKUX 1
COECTUHEHUI)

28 | O0o0mIeHne 1 cucTeMaTH3alMs 3HaHUH 0 KUCIIOPO- U a30TCOAEPIKAIINX 1
OpPraHUYECKUX COCTUHEHMSIX.

29 | KonTponbHas padota Ne 2 o reme «Kuciopoa- u a30Tcoiepraniue 1
OpraHMYECKHEe BEHIECTBA»
Tema S. Xumus u :ku3ub (4 yaca)

30 | [ImacTmacchl ¥ BOJIOKHA. 1

31 | ®epmentsl. BuramuHsl. 1

32 | 'opmonsl. JIekapcTBa. 1

33 [TpakTrueckas padota Ne 2 «Pacno3HaBaHHE IJIACTMACC U BOJIOKOHY 1

34 | Pe3epBHOE Bpemsl. 1

11 knacc (6a30Bbi YPOBEHb)
" Kon-
Tema ypoka 60
JPora Yacos

Tema 1. Ctpoenue atoma u nepuoauyeckuii 3akon /.. MenneneeBa

1 OcCHOBHBIE CBEJICHUS O CTPOCHUHU aToMa. TexHuka 6e30MacHOCTH. 1

2 CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB 1

3 Ilepuonnueckuii 3akon u [lepronuueckas cuctema /. 1. Menneneena B 1
CBETE TEOPHH aTOMOB
Tema 2. Ctpoenue BemecrTBa (14 yacoB)

4 Honnast xumuueckast CBs3b. 1

5) KoBaneHnTHas xumuyeckas CBSI3b. 1

6 ATOMHAsi 1 MOJIEKYJISIpHAsI KPUCTAIIMYECKHE PEIIETKU 1

7 3aK0H ITOCTOSHCTBA COCTaBa BelIecTBa. PacueThl, CBA3aHHbBIC C IOHITUECM 1
«MaccoBasi J0JIs JIEMEHTA B BEIIECTBEN

8 Metanueckass XUMUYECKas CBS3b. 1

9 Bopopoanas xumuueckas cBsizb. EquHas npupoaa XMMHYECKHUX CBsI3eH 1

10 | [Tonumepsl 1

11 | 'a3000pa3HOE COCTOSIHME BEUIECTBA. 1

12 | IIpaktnueckas padota Ne 1 «IloxydyeHue u pacrio3HaBaHHe T'a30B 1
(BOZIOPO/I, KUCTIOPOJ, YTJIEKUCIBIN Ta3, aMMHAK, dTHIICH)» TexHuKa
0€30M1aCHOCTH.

13 Kunkoe cocrosinne Bemecta. Bona. XXunkue kpucramisl. MaccoBas 1
JI0J1s1 pACTBOPEHHOTO BEIIECTBA

14 | Teepaoe cocrosinue BemecTBa. AMopdHbIe BemecTBa. CocTaB BelecTBa 1
U cMecen

15 | JlucniepcHble CUCTEMBI 1

16 | O606mmenue 3Hanui no reMe «CTpoeHHe BEIeCTBay 1

17 | KonTponbHas pabota Ne 1 o reme «CTpoeHHe BEIIECTBaY 1
Tema 3. Xumuyeckue peakuuu (8 yacon)

18 [TonsiTrie 0 xuMUYecKoi peakiuu. Peakuu, uaymye 6e3 n3MEHEHUs 1
COCTaBa BEIIECTB

19 | Knaccudukanus XUMUYECKUX peakifii, MPOTEKAIOIINX C U3MEHEHHUEM 1
COCTaBa BEIIECTB

20 | CkopocTh XUMHUYECKOH peakiiu 1

21 | OOpaTuMOCTh XUMHUECKUX PEAKINH. XUMHUECKOE PABHOBECHE 1

22 Posib BO/IBI B XUMUYECKUX PEAKITUSIX 1




23 I'maponus 1

24 | OKHCIUTETHFHO- BOCCTAHOBUTEIIBHBIE PEAKITUN 1

25 | DnekTponus 1
Tema 4. BemiecTBa u ux cpoiicTBa (9 yacon)

26 | Hemeraysl 1

27 | Meransl 1

28 | KucnoTsl HEOpraHWYECKUE U OPTaHUUYECKUE 1

29 | OcHOBaHUS HEOPTAaHMUECKUE U OPTaHUYECKUE 1

30 | Conu HEOpraHUYECKUX M OPTAHMYECKUX KUCIIOT 1

31 | 'enernueckas CBs3b MEKIY KJIACCAMH COCTUHCHHIA. 1

32 | KontponbHas padota Ne 2 mo TeMaM « XMMHUYECKHUE PEAKITHI, 1
«BelecTBa 1 UX CBOWCTBa»

33 | IIpaktuueckas padora Ne 2 «MneHTudukanys HEOPraHMYECKUX BEIIECTBY 1
TexHuka 0€30MacHOCTH

34 | O600menue 3HaHUH Mo Kypcy xumuu 11 kmacca 1




