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IosicHUTeIbHAS 3aMUCKA
Pabouyast mporpamma pazpaboTaHa Ha OCHOBE ABTOPCKOW MPOTPaMMBI, YIIyOJIeHHbIH YPOBEHb, 110
xumun yist 8-11 kmaccos (aBTopel - ['abpuensa O.C.; Mocksa, OO0 «/IPODA» 2014 r.: Xumus 10
kiacce /Coct.O. C. I'abpuenss - M.: JIPODA 2018).

CornacHo (enepaqbHOMY TOCYAapPCTBEHHOMY 00pa30BaTelNbHOMY CTaHAAPTY (TMPHKa3bl C
m3MeHeHusiIMu MuHoOpHayku Poccum ot 17 mas 2012 v Ne 413  «OO0 yrBepKIeHUU
denepadbHOTO  TOCYAApCTBEHHOTO  O0Opa3oBaTeNbHOTO  CTaHJAApTa  CPEIHEro  OOIIero
oOpa3oBaHus» ( ¢ U3MEHEHUSIMHU U JOTIOJHEHUsIMU OT 29 nexadps 2014 r., 31 nexabps 2015 r.,
29 wronst 2017r.); OcHOBHO# 00pa30BaTEIBHON MPOrpPaMMBI CPEIHEro OO0IIero oOpa3oBaHUS
MBOY MeuernoBckas COL mns 11 kmacca Ha 2023-2024 y4eOHBIN T0/, yICOHBIM IIJIAHOM
MBOY MeuetnoBckas COLI nHa 2023-2024 y4yeOHblii TOA Ha u3ydeHue xumuu B 11 kiacce
otBoautcs 102 vaca u3 pacyera 3 yaca B HEJIEIIO.

Kou-Bo Kon-Bo ITo IIpazqHrUYHBIE THU Hroro
4acoB B y4eOHBIX porpamme
HEJIENIO Hesemb

3 34 102 5 100

B cootBercTBHM C KaneHAapHBIM rpadukoM padoThl mKoibl Ha 2023-2024 yueOHbIH TO7 2
yaca BBINAJAET Ha Mpa3JHUYHbIE JHU: 23 deBpans, 8 maprta
[Tporpamma OyzieT BBIMOJHEHA 3a CUYeT 00beAMHEeHUs TeM ypokoB (84 -85), (101 -102).

Conep:xaHue nporpamMmmbl

Tema 1. Ctpoenue aroma (9 4acoB)
AToM—cnoXHasg 9acTuIla AToM — cloXkHas yactuia. JlokazarenbcTBa ClI0KHOCTH
CTPOCHHS aToMa: KaTOJHBIE M PEHTI€HOBCKUE JyuHd, (HoTodPdeKT, paarnoakTUBHOCTh. OTKpBITHE
AJNIEKTPOHA, TPOTOHAa W HeWTpoHa. Mogenu ctpoenus atoma (Tomcona, Pesepdopma, bopa).
Makpomup 1 MUKpoMup. KBaHTOBO-MEXaHHYECKHE MPEJICTABICHUS O CTPOCHUH aToMa.
CocTossHUE TIEKTPOHOB B aToOMe. HykKIOHBI: MPOTOHBI U HEUTPOHBI. HyKIUIBI.
N306apel u n30Tomnbl. KBaHTOBO-MeXaHMYECKUE TIPEICTABIICHHS O IPUPOIe AIeKTpoHa. [TonsTre 00
ANIEKTPOHHOM OpOMTAIIM M JJIGKTPOHHOM oOnake. Keawmoevle uucia: 2iasHoe, opoumaivHoe
(nobounoe), macnummnoe u cnunogoe. TlpaBuina 3aroJHCHNS YHEPTETUIECKUX YPOBHEH 1 opOUTaCii
anekTpoHamu. [lpuHIMN MuHUMYMa OSHepruu, 3anpem Ilayiu, npasuno Xynoa, npasuio
Kneukosckoeo. DnekTpoHHble KOH(MUTYpaluu aTOMOB W HOHOB. OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOCHHS aTOMOB XpOMa, M/, cepedpa u Jip.
BaneHTHB e BOBMOXHOCTH aTOMOB XHMHUUYECKHUX 3JEMEHTO B. BajeHTHEIE
ANIEKTPOHBI. BaneHTHbIE BO3MOXHOCTM AaTOMOB XUMHUYECKHX JJIEMEHTOB, OOYCIOBIIEHHBIC
pasnuuHbIiMU GakTopamMu. CpaBHEHHE MMOHATUN «BaJICHTHOCTBY U «CTCTICHb OKUCIICHUS.
[Tepuonuueckuii 3akoH u [lepuoagruueckasicucTeMa XUMHUUYECKHUX D€
MeHTOB J.U MeunnageneeBa u cTpoeHue aToMa. llpeanocsulku OTKpeITHS
[Tepuoguueckoro 3akoHa. OTkpeiTHe 3akoHa. IlepBast dhopmynupoBka Ilepuoanyeckoro 3akoHa.
Crpykrypa Ilepuogmueckoil cuctemsl 3neMeHTOB. COBpEMEHHBIE MPEICTABICHUS O XUMUYECKOM
aneMmenTe. Bropas popmynuposka Ilepuonnyeckoro 3akona. [lepuoanyeckas cucreMa U CTPOCHHE
atoma. DU3NYECKUU CMBICI TMOPAJKOBOIO HOMEpPA 3JIEMEHTa, HOMEPOB TPYIIBI U MEepUuoja.
[lepuoanueckoe HM3MEHEHHE CBOMCTB JIIEMEHTOB: pajaudyca aToma, 3JIEeKTPOOTPULATEIbHOCTH.
[IpyunHBl W3MEHEHUsT METAUTMYECKUX U HEMETaJUIMYECKMX CBOMCTB AJIEMEHTOB B TpYINAX H
nepuojax, B TOM YHCIe M B OONBIIUX H cgepxoonvuiux. OcobeHHocmu cmpoeHus amomos
akmunouoos u Jaaumanouoos. Tperbs dopmymupoBka I[lepuogmueckoro 3akoHa. 3HAYEHHE
[lepuoanueckoro 3axkoHa u Ilepuoanueckoil cHCTeMBbl Al pa3BUTUS HAYKHW M TMOHUMAaHUS
XUMUYECKON KapTUHBI MUPA.



JdeMoHcTpanuu

DotodddexT.

Karoguple nyunm (IEKTPOHHOIYYEBBIE TPYOKH), MOJEIM JJICKTPOHHBIX OO0IaKoB (opOuTaneii)
pa3nu4yHOi (HOPMEI.

Paznnunble Bapuantel Tabmuy Ilepuonmyeckoi cuctembl Xumudeckux saemeHtoB [J[. .
MenneneeBa. OOpa3ipl IPOCTHIX BEIIECTB, OKCHIOB U THAPOKCHIOB AJIEMEHTOB 3-TO MEpUOJa U
JIEMOHCTpAIUS UX CBOWCTB.

Tema 2. Ctpoenne BemecTBa. /{ucnepcubie cucremsl (15 yacoB)
XuMunueckas cBsA3b. EnunHag npupoga xuMmuuyeckou ¢ Bs3u. [londarue o
XMMHMUYECKON CBSA3M Kak IpolLecce B3aMMOJEHCTBUSI aTOMOB C OOpa30BaHHWEM MOJIEKYJNl, HOHOB U
pamukanoB. Buabl Xumuueckoil cBsi3u. AMOphHBIE W KpHUCTAUIMYECKHE BemiecTBa. MoHHas
XUMUYecKasi CBs3b. JIUMONbHBI MOMEHT cBsi3u. CBOWCTBA BEIIECTB ¢ MOHHOW KPUCTAJUTMUECKOU
peLeTKOoM.

KoBanentHast cBsi3b. MeTOn BaJIeHTHBIX CBsi3ed B 00pa3oBaHWM KOBAJIEGHTHOW  CBSI3H.
DNEeKTPOOTPUIIATEIILHOCTh U PA3HOBUIHOCTH KOBAJECHTHOM CBSI3U MO 3TOMY MPU3HAKY: TOJISIpHAS U
HernossipHas. Croco0 TMepeKphIBaHUs SJEKTPOHHBIX OopOuTaneld M Kiaccuukanus KOBaJEHTHBIX
CBsI3€H M0 ATOMY Tpu3HaKy: [1- u [J- cBsi3u. KpaTHOCTh KOBAJIGHTHBIX CBS3EH U WX KiacCUUKAIUs
10 ATOMY TIPU3HAKY: OJMHApHAsA, TBOMHAA W T. 1. MexaHu3Mbl 00pa30oBaHUsI KOBAJICHTHOMN CBSI3H:
OOMEHHBIH U JOHOPHO-aKUENTOPHBINA. JCHOBHbIE CBOUCMBA KOBANEHMHOU C8A3U. HACLIUAEMOCHIb,
HanpaeneHHocmy,  OUNOAbHuIL  Momenm. Illonsapnocmes  c8A3Uu U NOJAAPHOCMb  MOJEKVIbl.
Kpucrannmdeckoe cTpoeHHe BEMIECTB C ’TUM THIIOM CBSI3H, UX (PU3HMYECKUE CBOMCTBA.
Mertannuueckass cBsi3b U ee ocobOeHHOcTH. Dusnueckue CBONCTBA METAJIOB Kak (YHKIUS
METAJUTMYECKOM CBSA3M U METAIMYECKON KPUCTAIINYECKON PEIIETKY.

Bonoponnas cBsi3b M MexaHU3M ee oOpa3oBaHMs. MexXMOJEeKyaspHas U BHYTPUMOJIEKYIsSpHAs
BOJIOPOJIHBIE CBA3U. DU3UYECKHE CBOMCTBA BEIECTB C BOJOPOJHON CBA3BIO. bruonorudeckas poib
BOJIOPOJIHOM CBSI3U B OPTaHU3ALNU CTPYKTYp OMOMOJIMMEPOB.

Ban-gep-BaanbcoBo B3aumojeicTBue. OpUEHTAIMOHHOE, HWHIYKIIMOHHOE H JUCIEPCUOHHOE
B3aMMOJICICTBHE MEXKAY MOJIEKYIAMH. Y CIOBHOCTh Pa3/I€JICHUsI BEUIECTB IO TUIIaM CBSA3H, €IMHas
MpUpoaa XUMUYECKOU CBSI3H.

l'nmOpunuszanusg opburtaneit u reoMeTpuUs MOJ e K Y Teopus rubpunu3anuu u
ommankueanus eaneHmuvlx nap. Tunbl THOPUIU3ALUU AJIEKTPOHHBIX OpOUTaNeil U TreoMeTpHs
OpPraHUYECKUX U HEOPTraHUYECKUX MOJIEKYII.

Teopus cTpOEHUSI XUMHUUYECKUX COCTUHEHHUM.

[IpennocelIku CO3AaHUS TEOPUN CTPOCHHSI XUMUYECKUX COSTUHEHUI: pabomul npeouiecmeenHuKo8
A. M. Bymaeposa (VK. b. ioma, @. Benep, Il @. Xepap, @. A. Kexyre), cbes3n
ectectBoucneiTatenied B r. llnmeitepe. Jluunoctusie kauectBa A. M. bytiepoBa. OcCHOBHbIE
MOJIOKEHUS TEOPUH XMMHUYECKOTO CTPOEHHUS OPraHMYEeCKUX COCIUHEHUW U COBPEMEHHOW TEOpUHU
cTpoeHus. M3omepust B OpraHU4ecKOd u Heopeanuyeckou XAMHUH. B3anMHOE BIMSHHE aTOMOB B
MOJIEKYJIaX OPraHUYECKUX U HEOPTaHMYECKUX BEILIECTB.

OcHOBHbBIE HAIpaBJICHUS Pa3BUTHS TECOPUU CTPOCHHUS OPraHMYECKUX COCAMHEHUN (3aBHCHUMOCTH
CBOWCTB BEILECTB HE TOJBKO OT XHUMHYECKOTO, HO M OT UX 3JIEKTPOHHOIO M MPOCTPAHCTBEHHOTO
cTpoenus). UHAyKInoHHBINA U Me30MepHbIi 3 dekThl. CTepeoperymsipHOCTb.
JJuanekTH4YeCKHUE OCHOBB OOMHOCTH NBYXBEAYIMUX TEOPUN XUMHUMU.
Juanexktuyeckue OCHOBBI oOmHocTH Ilepumonmyeckoro 3akona [I. M. MenpaeneeBa u Teopuu
ctpoenusi A. M. byrnepoBa B ctaHoBIeHUH (pabOThl MpEANIECTBEHHUKOB, HaKOIUIeHUE (DaKTOB,
y4acTHE B CbE3aX, PYCCKUH MEHTAIUTET), NpenckasaHuu (HoBble anneMeHTl — (Ga, Se, Ge u
HOBBIE BEIIECTBA — M30MEPHI) U pa3BUTHH (TpHU HOPMYIUPOBKHU).

[TonuMeps opranumdyeckue u HeopraHuueckue. [lomumepsl. OcCHOBHbBIE
MOHATUS XUMHUH BBICOKOMOJIEKYJIIPHBIX COCIMHEHUI: «MOHOMEDPY, IOJIUMEPY, «KMaKPOMOJIEKYIIa,
«CTPYKTYPHOE 3BEHOY», «CTETCHb NMOTUMEPHU3AINIY», «MOJEKYIsIpHas Maccay. CrocoObl MoTydeHus
MOJMMEPOB:  pEaKIUU  MOJUMEpU3alMu U nodaukoHAeHcaruu. CTpoeHHe  MOJIMMEPOB:
reoMerpuueckas (GpopmMa MaKpOMOJEKYJ, KPUCTAUNIMYHOCTh U aMOP(PHOCTh, CTEPEOPETYISIPHOCTD.



ITonumeps! opranndeckue u Heopranmdeckue. Kayayku. Ilnmactmaccel. Bosokna. buonosmmmepsr:
O€NKM M HYKJIEMHOBbIE KHCIOTHL. Heoprannyeckue moauMepsl aTOMHOTO CTPOEHUS (IOTPOIHBIE
MOJU(UKAINK YTIEpOia, KPUCTAIUIMYECKHH KPEMHHM, CelieH M TeJUlyp IETIOYeYHOIo CTPOCHUS,
JUOKCHJI KDEMHUS U JIp.) U MOJIEKYJISIPHOTO CTPOEHUS (cepa IJIacTUUecKas U Ap.).
HucnepcHB e cHCTEMBbl. Yucrele Bemectsa u cmecu. Knaccudukanus XuMUIeCKUX
BemecTB no uyucrore. CoctaB cmeceil. PactBopbl. PactBopumocts BemectB. Knaccuduxarus
pPacTBOpPOB B 3aBUCUMOCTU OT COCTOSIHUSI PACTBOPEHHOTI'0 BeIlecTBa (MOJIEKYJISIPHbIE, MOJIEKYJISPHO -
HMOHHbIE, HOHHBIE). THUIIBI PAacCTBOPOB IO COJEPKAHUIO pacTBOpeHHOro BeuniectBa. KoHueHTpanus
pacTBOpOB.
[lonsitne «mucnepcHas cucreMay. Kiaccuduramust JUCTIEPCHBIX CHUCTEM B 3aBUCHMOCTH OT
arperaTHOTO COCTOSIHUS TUCTIEPCHOHHOM Cpebl U AUCHEPCHON (a3bl, a TAKKE M0 pa3Mepy YacTHII.
I'pyOoaucnepcHble CUCTEMBI: 3MYJIbCUU U CYCHEH3UU. TOHKOOUChepCHble KOMLOUOHbIE CUCEMBbL:
sonu u eeau. Ipgpexm Tunoansa. Koazynayus 6 konnouonsix pacmeopax. Cunepesuc 6 2esx.
Pacuernbie 3axaum. 1. Pacuersl no xumuueckuM opmynam. 2. PacueTsl, cBA3aHHbIE C TOHATUAMU
«MaccoBasi JOJI» M «0ObeMHas J0Js» KOMIIOHEHTOB cMecu. 3. Berumcinenue MomsipHOR
KOHLIEHTPALIUU PACTBOPOB.
JlemoHcTparmu. Mojenn KpUCTAIUIMYECKUX PELIETOK BEUIECTB C pPa3IMYHBIM TUIIOM CBS3EH.
Monenu MoJIeKyll pa3InyHOM reomeTpun. Moaenu KpucTaIMYeCKUX peIIeTOK aiMasa u rpadura.
Mopnen MoJieKylnl HM30MEpOB CTPYKTYPHOW M HPOCTPAHCTBEHHOM u3oMmepuu. Mojaenu
KPUCTAIJIMYECKUX PEHIeTOK MeTauioB. Mojenu u3 BO3AYIIHBIX UIApOB, OTpaXkarollue
IIPOCTPAHCTBEHHOE pACHOTOKEHHe SP°-, SP?-, SP-TMOpPUAHBIX OpOHMTaZeli B MONEKy/ax
OpraHMYECKUX U HEOPraHNYECKUX BEIIECTB.
Konnekuust nminactmace u BoJokoH. OOpa3ipl HEOPraHMYECKUX MOJIMMEPOB: CEphl IIACTUYECKOMH,
dbocdopa kpacHoro, kBapua u ap. Mojaenu mosexyin 6enkoB u JIHK. OGpasiibl pa3IMuHbIX CUCTEM C
xuakou cpenoit. Koarymsmus. Cunepesuc. Oddext Tungans.
JlaGopaTopHble ONBITHI
1. 3HaKOMCTBO C KOJUIEKIUSIMU MHIIEBBIX, MEAUIMHCKUX U OMOJIOTUYECKUX I'eJIeH U 30JIEH.
2. IlomyueHnune KOJJIOMIHOTO pacTBopa xiopuaa sxenesa (I1I).

Tema 3. XuMmudeckue peakuuu (24 yaca)
Knaccudpukanusgs XUMHYECKUX PEaKUUl BOPTaHUUYECKON U HEOpPTraHu
yecKo#W xuMuu I[loHsTue o XMMUUECKON peaklnu, OTIMYUE €€ OT SACPHOU peaxiuu.
Pacwennenue soep, mepmosdepuulii cunmes, s0epHblil 0OMeH. AJUIOTPOIHBIC W TOJUMOPQHBIC
MIPEeBPALIECHUS BEILIECTB.
Knaccudukamnus peakuuii B HEOpraHM4eCKOH XUMUU TI0 YHCIY M COCTaBY pearupyromux BelecTB
(pa3norxeHus, COeAMHEHUS, 3aMeIeHUs, OOMEHA).
Knaccudukanus XUMHUYECKUX pEaKIUil B OpPraHM4eCKOW XUMHUHU (MPUCOCTUHEHHS, 3aMeEIlCHUs,
OTILEIUICHUS, U30MEPU3AIIHIH).
Knaccudukanuss peaknuii mo TtemnmoBoMmy 3(dexty, mo (a3oBoMy COCTaBy, IO Yy4acTHUIO
karanu3atopa. OOpaTumMble U HEOOpAaTUMBbIE peaKUu. 1unsi peazenmos u NOHAMUE O MEeXAHUIMAX
xumuueckux peakyutl (LOHHOM U C6000OHOPAOUKATILHOM).
OKHUCHIUTENbHO-BOCCTAHOBUTENBHBIE pPEAKIMU U PEaKluu, UIyle 0e3 H3MEHEHHUs CTeneHei
OKUCJIEHUSI  JJIEMEHTOB.  MEXMOJEKYIApHbIE W BHYTPUMOJIEKYJSIPHBIE  OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE peakuMu. Peaknuu OUCIpONOpUMOHUPOBAHUSA. MeETOasl  COCTaBJIEHUS
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUMH: METOJa DICKTPOHHOTO OajmaHca u  Memoo
noJypeakyul.
OcHOBHBIE MOHATHUS XUMUYECKOW TepmoauHamuku. IlepBoe Hawamo TepmoanHaMuku. TeroBoi
spdexT xumuuecko peakuuu. 3akoH l'ecca um cnenactBus w3 Hero. Teruora (SHTAJBIM)
oOpa3oBaHus BeulecTBa. TepMOXUMUYECKHUE PACUETHI.
[Tonsitue sHTponuu. Bropoe Hawanmo tepmoauHamuku. CBoOojHas sHeprusi ['m60ca. Pacuers
CaMOIIPOU3BOJIBHOTO MPOTEKaHUSI XUMUYECKON PEAKIIMH.
CkopocTh XUMHUECKHUX peaknu i Ilpenmer xumuueckoi kuHetuku. [lonsitue
CKOPOCTH XUMHYECKOW peakuuu. KuHeTnueckoe ypaBHEHHME peakLUUU U KOHCTAHTAa CKOPOCTH



XUMHUYECKON peakiuu. DakTopbl, BIUSAIOINIME HA CKOPOCTh XMMHYECKOW peakiuu (mpupoja
pearupymouux BelecTB, KOHIEHTpaLKs, TEMIIepaTypa, IOBEPXHOCTh COIIPUKOCHOBEHUS BEILIECTB).
[TonsTne o karanuzaropax W KaTanu3e. [OMOreHHbIA M TETEPOreHHbIM Kartain3. OEepMEHTBHI.
DepmenmamusHblll KAMaiu3 u e2o mexanusm. Ilpomomopul. Kamanumuueckue s10v1. Hneubumopoi.
Mexanusm oelicmeusi Kamanuzamopoe.

OO0paTUMOCTh XUMHYECKUX pPeaKOuMidl. XUMHUIECKOE PaBHOBECHE.
OOpaTtuMble XMMHUYECKHE peaKkIuH, W3MeHeHue osHepruum [ubbca B oOparuMom mporecce.
XUMHYECKOE PABHOBECUE U €ro AMHAMUYECKUM xapakrep. KoHcTaHTa XMMHUYECKOrO0 paBHOBECHUS.
[punuun Jle [larense. CMmelieHne XMMHUYECKOTO paBHOBECHS.
OnNexKTpoaAUTHUYECKas JUCCOIHUAIHU S OIDIESKTPOJIUTH U HEIIEKTPOIUTHI.
DNEeKTpOoIUTHYECKas AMCCOLMAIMS, MEXaHHW3M JHUCCOLMALMU BELIECTB C pa3jIMYHbIMM BHUJIAMU
cBs3u. CusbHbIE U ciadble A1eKTposiuThl. CTeneHb AMCCOLMAIMK U €€ 3aBUCUMOCTD OT Pa3IMYHbIX
¢dakropoB. Koncmanma ouccoyuayuu. Ilpoussedenue pacmeopumocmu. VIOHHOE INpou3BeAECHUE
BOJibl. [Ionsatne pH. BogopoaHslil nokasarens.

I'unponawu3i T'ugponus kak oOMeHHBINH mpouecc. OOpaTUMBIA U HEOOpPaTUMBIH THIPOIU3
OPraHMYECKUX M HEOPraHWYEeCKUX BellecTB. [wmaponus cosied. ['maposn3 OpraHMYecKux
COEIMHEHUI KaKk XUMHUYecKas oOcHOoBa oOMmeHa BemiectB. [uaponmu3s AT® kak ocHoBa
SHEPreTHYecKoro oOMeHa B JKHUBBIX OpraHusmax. [uopoaus opeanuyeckux coeouHeHull 6
npomvluinennocmu (omvlieHue KHcupos, noayueHue SUOpOIUHO20 cnupma u m. 0.). YCUICHHEe U
M0/IaBJIEHUE 0OPAaTUMOTO TUAPOIIH3A. FHaUeHUe 2UOPOIU3A 8 NPOMBILULIEHHOCIU U 8 Oblm).
Pacuernbie 3amaun. 1. PacueTsl mo TepMOXMMHMYECKMM ypaBHEHMsM. 2. BblumciaeHue TEmioBOro
ahdexTa peaknmuu Mo TerwioTe oOpa30BaHHS PEarupyroNIUX BEIIECTB W MPOJYKTOB PEaKIHH. 3.
Onpenenenne pH pacTBopa 3agaHHON MOJISIpHOW KOHIEHTpauuu. 4. Pacuer cpemHeil CKOpOCTH
peakuuy 1o KOHLEHTPALUAM PEArupyrolnX BEIIECTB. 5. BEIUNCIEHNs ¢ UCIIONb30BAHUEM TIOHATHUS
«TeMIepaTypHbIii K03((UIMEHT cKopocTH peakuum». 6. HaxoxkIeHue KOHCTaHThl paBHOBECHS
peaKuuy 10 paBHOBECHBIM KOHLICHTPALMAM U OIPEACICHUE NCXOIHBIX KOHIEHTPALUi BEILIECTB.
JdemoHcTpauuu

AJtoTpoTiHBIE TTpEBpaIeHus cepol u hocdopa.

Peakiun, naymue ¢ o6pa3oBaHueM rasa, ocajika Win BOJBL.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMY B HEOPraHMUECKOM XMMHUH (B3aUMOJICHCTBUE LIMHKA C
pacTBOpaMu COJITHOW KUCIIOTHI U cyibdara menu (II)).

OKUCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMM B OPraHUYECKOW XMMHHU (OKUCIIEHHE allbAErusa B
KapOOHOBYIO KHCIIOTY — peaKLUs «CcepeOpsHOTo 3epKajia» WK peakuus ¢ ruapokcunom memu (1I),
OKHCJICHHE ITaHOJIa Ha MEIHOM KaTaJlu3aTope).

N3ydeHne 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEAKIIMK OT KOHLIEHTPALUK BELECTB, TEMIIEPATYPhI
(B3aumojeiicTBue THOCYNb(aTa HATPUS C CEPHOM KUCIOTOH), MOBEPXHOCTH CONPUKOCHOBEHMS
BELIECTB (B3aUMOJCHCTBUE COJITHONW KUCIIOTHI C I'PaHyJIaMHU M MOPOLIKAMU AJIFOMUHMS WM LIUHKA).
IIpoBeneHne KaTaJIUTUYECKUX PEAKLMM pa3jIoKEHUs IEpOKCHAAa BOAOPOJAa, IOPEHHUs caxapa,
B3aUMOJICHCTBUSA BOJbI U AJTFOMUHHUSL.

Koppo3sust xene3a B BOJHOH cpesie ¢ ypOTPOIIMHOM U 03 Hero.

HaGnronenue cMemieHns XMMUYeCKOTO paBHOBECHUS B CHCTEME:

FeCls + 3KSCN — Fe(SCN)s + 3KCI.

CpaBHeHHE 2IEKTPONPOBOJHOCTH PACTBOPOB NIEKTPOJIUTOB.

CMelieHue paBHOBECHS JUCCOLMALMU CIA0BIX KUCIOT. MIHAMKATOPhl M U3MEHEHUE UX OKPACKU B
pa3HBIX cpenax.

HoHHbIE peakuyy U yCI0BHUS UX IPOTEKaHUS.

I'maponus xkapOOHATOB, Cyab(aTOB M CUIMKATOB LIETOYHBIX MeTaioB, HUTpaTa ceuHua (II) mm
LIMHKA, XJIOpPUJA aMMOHH.

CepHOKUCIBIN U (pepMEHTATUBHBIN THAPOIU3 YTIEBOJIOB.

JlabopaTopHbIe ONBITHI.

3. PaznoxxeHue nepokcua Bo1opoa ¢ nmomolpsto okcuna meau (I11) u karanassl.

4. 3naxkomcTtBo ¢ xosekuuern CMC, coneprkammx 3H3UMBIL.



5. Peakumm, wuaymme c oOpa3oBaHMeM OCaiKa, Ta3a WIA BOJBI JUIsl OPraHUYEeCKHX W
HEOPraHUYECKUX 3JIEKTPOJIUTOB.
6. Paznuunbple ciyyaum ruaposinza coieil. MccnemoBaHue cpeapl pacTBOPOB € MOMOUIBbEO
WHIUKATOPHOU Oymaru.
IIpakTHYeckne padoThI
[Ipaktuyeckas padora Ne 1. CKOPOCTb XUMUYECKHUX PEaKIfii. XUMHUYECKOE PaBHOBECHE.
[Ipaktudeckas padora Ne 2. Pemenue skCriepuMeHTaNBHBIX 33134 110 TeMe «[ uapom3y.

Tema 4. BemecTtBa u ux cBoiicTBa (45 yacoB)
Knaccupukanumss HEOpraHM4YeCcKUX BEIl€CTB.
BemecTtBa npoctsle U ciioxkHble. biaropoansie razpl. CpaBHUTENbHAS XapaKTEPUCTHUKA MPOCTHIX
BEIIECTB: METAJUIOB U HEMETAJJIOB, OTHOCUTEIHLHOCTh 3TOU Kinaccudukanuu. CIIoKHbIE BEIIECTBA!
OMHapHBIE COeTMHEHUS (OKCUIbI, TAJIOTEHU/IbI, CYIb(QUIBI U T. J.), THAPOKCUIBI, COJIH.
[loHsiTHE O KOMIUIEKCHOM coeluHEHUU. OCHO8bI KOOPOUHAYUOHHOU Meopuu  CmpoeHus
KOMNJIEKCHBIX COeOUuHeHUll A. Bepuepa. JloHOpHO-aKIenTOpHOE B3aUMO/ICCTBUE
KOMILIEKcooOpazoBarened M aurasaoB. KoopauHAIMOHHOE YHCIO KOMIUIEKCOOOpa3oBaTes.
Buyrpennsis u BHemHss cepa KOMIUIEKCOB.
Hucconmanus KOMIUIEKCHBIX —CO€IMHEHUN. [IpuMeHeHue KOMIUIEKCHBIX COEAUHEHHI B
XUMHUYECKOM aHAJIU3€ U B IPOMBIIUICHHOCTH, UX POJIb B TIPUPOJIC.
Knaccupukanus opraHuyecKkuX BellecCTB.
Knaccudukanuss opraHryecKkux BEIIECTB MO CTPOCHUIO YIIIEPOJHOM Ienu (auMKINYECKue u
LIUKINYECKHE, HACHIIIEHHbIE M HEHACHIIIEHHbIe, KapOOLUMKINYECKHE U TeTEepPOLUKINYECKUE,
apoMaTUYeCKHe YIJIeBOJOPOAbI). YTIEBOAOPOAbl (alKaHbl, aJKEHbl, AJKHHbBI, [HMKJIOAJIKAHBbI,
NTKaJNEeHBI, apeHbl, TaAJOTCHOMPOU3BOIHBIE YIJIEBOJOPOJOB). DYHKIMOHATBHBIE TPYIIIBI
(ruppoxcuibHas, KapOOHUIIbHAS, KapOOKCUIIbHASI, HUTPOTPYIITa, aMUHOTPYIINA) U KJIacCuPUKaIus
BEIIECTB IO JTOMYy Hpu3HaKy. [emepodynkyuonanrvuvie coedunenus. Iemepoyuxiuyeckue
CcoeOuHeHUsl.
M e T an a s Ilonoxenue meramioB B Ilepmoamueckoin cucrteme JI. WM. Menpaeneena.
OcobOeHHOCTH CTpoeHHS aTOMOB W KpuctamuioB. [lTomumopdusm. OOmme ¢uznyueckue CBOWCTBA
MeTtaioB. GeppoMarHeTuky, NapaMarHeTUKU U TMaMarHEeTUKH.
DJIEKTPOXUMHUYECKUN psif  HanpsokeHud wmeTtauioB. CTaHAAPTHBIA  BOJOPOAHBIA  3JIEKTPO/I.
CrangapTHple  SJEKTpPOJAHBIE moTeHHHanbl. OOmMe XUMHYECKHE CBOWCTBA  METAJLIOB:
B3aUMO/JICHICTBUE C HEMEeTa/llaMd, BOJOH, OWHAPHBIMU COEIUHEHHMSIMHM, KHCIOTaMHU, COJISIMU.
B3anMopeiicTBue HEKOTOPBIX METAUIOB C pacTBOpamu Iuejodei. BzanmoneicTBue aKTUBHBIX
METAJJIOB C OpPraHu4YecKUMU coequHeHusMU. OCOOEHHOCTH peakiuil METAIOB C a30THOW U
KOHIEHTPUPOBAHHON CEPHOM KUCIOTOM.
Koppos3usa meTaninoB. [louarue koppo3un. XuMuyeckas 1 3JIEKTPOXUMHUYECKasE KOPPO3Us
Y CHOCOOBI 3aIIUTH METAJJIOB OT KOPPO3HUHU.
O6mue cnoco0Obl NONYyUYeHHUST MeTadmloB. Meramwisl B mpupoae. OCHOBHbIE
CHOCOOBI MOTYYSHHS METAJUIOB (TUPOMETAIUTYPTrHsl, TUIPOMETAILTYPT U, HIEKTPOMETAILTYPTHs).
DNEKTpoNIN3 Kak  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIM  MIpoLiecC. JNEKTPOJU3  PacIIaBOB
ANEKTPOJIUTOB. DIEKTPOJIU3 PACTBOPOB 3JIEKTPOJUTOB C UHEPTHBIMU U AKTUBHBIMHU 3JIEKTPOJAMM.
Hcnonp30BaHue 37€KTpOIM3a B NPOMBIIUIEHHOCTU. [ anveanuyeckue snemenmol. llpoyeccwvr Ha
NEeKMPOOax 8 2anb8aHu4eckom snemenme. Akkymynamop. TonnugHvle s1emenmol.
Metannel THaBHB X o AT pynn llenounsie Meramisl, oOmas XxapakTepUCTHKA HA
OCHOBe MoJiokeHus B Ilepnonnueckoii cucreme anementoB [I. 1. Menneneesa u cTpoeHus: aTOMOB.
[Tonyuenue, ¢uznueckue W XUMHUYECKHE CBOICTBA, MPUMEHEHHE MIEIOYHBIX METaNIOB U HX
coenuHeHUN. bepumnuii, MarHuii, meI0YHO3eMeIbHbIE METaJUIbl, UX OOIIas XapaKTepUCTHKa Ha
OCHOBe MoJiokeHus B Ilepnonnueckoii cucreme anementoB [l. 1. Menaeneesa u cTpoeHus: aTOMOB.
[Tonyuenue, puU3NYECKUE U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MIEIOYHO3EMETIbHBIX METAJUIOB U
WX COCMHEHHA. ATIOMUHUN, CTpOCHHE aToMa, PH3NYEeCKHEe U XUMUYECKIE CBOWCTBA, MOJIydeHUE U
MIPUMEHEHUE.



Metannsl TOOOYHBI X MO AT Py XapaKTePUCTHKA METAJUIOB MOOOYHBIX MTOATPYIIIT 110
ux noJiokeHuto B [lepuoanueckoit cucreme anemenTos Jl. M. MenzeneeBa u CTpOEHUIO aTOMOB.
Menp: puznueckre 1 XUMHUYECKUE CBOWCTBA, TIOyYeHHE U IPUMEHEeHUE. Baxkneiimume coeanneHus
MEIH.

@u3MyeCcKue MU XMMHUYECKHE CBOWCTBA, IOJY4CHUE M NPUMEHEHHE LHHKA. XapaKTEpUCTHKA
BOKHEUIIINX COCTUHEHHH (OKCHUIA U THAPOKCUIA IIMTHKA).

@uU3MYEeCKME M XUMHYECKHE CBOWCTBA, IOJYYEHHE W IPUMEHEHUE Xpoma. XapaKTEPUCTHUKA
BOKHEHIINX cOeMHEHUN (okcuaa u ruapokcuaa xpoma (III), tuxpomaroB 1 XpoMaToB LIEIOYHBIX
MeTaioB). OcoOEHHOCTH BOCCTAHOBJIEHUS TUXPOMATOB B 3aBUCUMOCTH OT CpPE/bl PAaCTBOPOB.
dusnyeckue W XUMHYECKHUE CBOWCTBA, IMOJYyYCHHWE M TMPUMEHEHHE MapraHia. XapakTepUCTHKa
BAKHEHIIMX COEJIMHEHUN: OKCUIOB, THUIPOKCUIOB, cojeil. OcCOOEHHOCTH BOCCTAHOBJIECHMS
MIEpPMaHraHaTOB B 3aBUCUMOCTH OT CPEJIbl paCTBOPOB.

H e me T aaa e Ionoxenne HemerawioB B Ilepmognueckoit cucreme [[. M. Menaeneesa.
Oco0eHHOCTH CTPOEHHS aTOMOB U KPUCTAJIOB. AJUIOTPOIHS.

brnaropoansie rassl.

OxucaUTENbHBIE W BOCCTAHOBHUTEIbHBIE CBOWCTBa HemeraysioB. OOmas XapaKTepUCTHKA
BOJIOPOJHBIX COeauHEHUH HemeTauioB. OOmas XapakTepuCTHKa OKCHJIOB M THIPOKCHJIOB
HEMETAJIJIOB.

I"anorensl. CTpoeHrEe aTOMOB rajoreHoB, UX CpaBHUTEIbHAs XapakTepucThka. CBoicTBa MPOCTHIX
BEIIECTB 00pa30BaHHBIX rajioreHaMu. OKHCIUTENbHbIE CBOMCTBA raJIoreHOB. ['amoreHoBoI0pO/IbI,
UX CBOMCTBA, CPAaBHUTEJIbHAS XapaKTEPUCTHKA. XJIOp U €r0 COeMHEHUs, HaXOXKJACHUE B MPHUPO/IE,
MOJIy4YeHUe, CBOMCTBA, IPUMEHEHHE. XJIOPOBOJIOPO/ U COJIIHAsA KUCIOTa. XJA0puabl. Kucropoousie
coeouHeHUs X1opa.

Xanpkorensl. HaxoxaeHue KUCIoOpoaa U Cepbl B MPUPOJE, MOJYyYEHUE UX B IPOMBIIUIEHHOCTH U
naboparopur. CBOMCTBA KUCJIOPOJIa U CEPHI: AIIOTPOTHUS U (DPU3MYECKUE CBOMCTBA aJUIOTPOITHBIX
MoAu(UKAIMI; OKUCIUTEIbHBIE CBOMCTBA KHUCIOpPOJa W CEpPhl B pEaKUUsAX C MPOCTHIMU
BellecTBaMu. BoccTtaHoBUTENbHBIE CBOMCTBA cepbl. OKHCIEHUE KHCIOPOJIOM CIIOKHBIX BELIECTB.
OkucnutenbHble CBOWCTBA 030HA. [IpumeHeHuwe kwucinopoga W o030HA. lIpuMeHeHue cephl.
CepoBo10po/1, HAX0XKACHUE B IPUPOJIE, OJydEHHE, CTPOCHHUE MOJIEKYIbI U CBOMCTBA: (PU3UUYECKHE
n xumudeckue. CepoBogopomHas kuciota W cynbduasl. Oxcun cepbl (IV), ero cpoiicTa.
Cepnucrasa kuciota u ee coyid. CepHasi KUCIOTA: NPOMbIUIEHHOE NPOU3800Ccme0, GU3NYECKUE U
XUMHYECKHUE CBOMCTBa (OKucCIUTEIbHbIE UM oOMeHHble). [Ipumenenue cepnoil kucinotsl. Conu
CEPHOM KHUCIIOTHI.

Azor. Haxoxnenne B mnpupoae, mnoaydeHue. CrpoeHue Mojekynbl. OKHUCIHUTENbHbIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBAa a3ora. [lpumeHeHue a3ora. AMMMAaK: MOJy4eHUE, CTPOCHHE
MOJIEKYJbI, CBOMCTBAa (OCHOBHBIE, PEAKIMU KOMIUIEKCOOOpa30BaHUs, BOCCTAHOBHUTEILHBIE,
OKHUCJIUTEJIbHBIC, PEAKIMH C OPTaHUYECKUMU BEIIECTBAMH U C YIIEKUCIBIM razoM). Conu aMMOHUS
n ux npuMmeHeHue. OKcHUIbl a30Ta, UX CTPOCHHE U CBOWMCTBA. A30THAs KHUCJIOTA: MOJy4YEHHUE,
cmpoeHue MoJleKyisl W CBOWMCTBA. HurtpaTtel, ux TepMuYecKoe paszioxkeHue. Pacnosuasanue
HUMpamog N UX NpUMEHEHHE.

®ochop. Haxoxaenue B mpupojae, NoIydeHHe. AJIOTponus U (U3NYECKUE CBOMCTBA
Moaudukanuil. OKHCIUTENbHBIE CBOWCTBA (peakuMM C MeETallaMH) M BOCCTaHOBHUTEIbHBIC
cBoiicTBa (ocdopa (peakuuu ¢ raJoreHaMu, KUCIOPOJOM, KOHIIEHTPUPOBAHHON CEPHON U a30THOM
kucinoramu). Oxeun gocgopa (V). PochopHbie KUCTOTHI U UX COJIH.

VYrnepon. Haxoxxnenue B mpupone. AmioTponus W (u3Mueckue CBONCTBA MoIUpUKALUN
(moBTOpeHue). XWUMHUECKHE CBOMCTBA Yriiepoja: BOCCTAHOBUTENbHBIC (B3aUMOJIEHCTBUE C
raJloreHaMu, KUCIOPOI0OM, CEPOH, a30TOM, BOJI0M, okcuaoM meau (I1), KoHIIeHTpUpOBaHHOW CepHOM
1 a30THOM KHMCIIOTaMH) U OKUCIHUTENbHbIE (B3aUMOICHCTBUE C METANIaMU, BOJIOPOJIOM, KDEMHHEM,
6opom). [Tomydenue, cBoiicTBa U MPUMEHEHUE OKCHJIOB YIJIepoJia. YToIbHAs KUCIOTa U €€ COJIH.
Kpemuuii. HaxoxaeHnue KpeMHUS B NOpPHUPOAE MU €ro IMOJydyeHue. AJUIOTpONUs U CBOMCTBA
AIOTPOTIHBIX ~ MOAM(UKAIMK  KpeMHUs. BoccraHOBUTENbHBIE (peakIMU C  TrajloreHaMH,
KHCTIOPOJIOM, pPAacTBOpaMU IMIEJNOYEH) W OKHUCIHUTEIbHBIE CBOWCTBA KpeMHHS (peakuud ¢



Metamiamu). Ilpumenenne kpemHus. OKCHZ KpEMHHUS, KpEMHHUEBas KHCIOTa U €€ COJIU.
Cunukamuas npoMvlULIEHHOCTb.
Kucnorel opranuueckue M HEOpraHMuYeCcKHUeE.
CocraB, kinaccu(uKkanus 1 HOMEHKIATypa HEOPraHWYECKUX M OpraHudeckux kuciot. Ilomydenue
BAKHEHIINX OPraHUYECKUX W HEOPraHMYECKUX KHUCIOT. XHUMHUYECKUE CBOWCTBA (peakuuu ¢
MeTalJlaMi, C OKCHJaM{U METaJJIOB, C OCHOBaHUSIMH, C COJIIMHU, cO cnupTamu). OKHCIUTEIbHO-
BOCCTAaHOBUTEIIbHBIE CBOMCTBA KHUCIOT. OCOOEHHOCTHM CBOMCTB CEpHOM M a30THOW KHCIIOT,
MYPABbUHOU U WABENEBOU KUCTIOM.
OcHoBaHUS opraHuuyeckue um Heopraunuyeckue. Cocras, Kraccupuxanus,
HOMEHKJIaTypa HEOPraHM4YEeCKHMX W OpPraHMYeCKUX OCHOBAHMUN. OCHOBHBIE CIOCOOBI MOJIyYEHHS
THAPOKCUIOB METaoB (1Ieloyell — peakuusiMH METaIOB M HMX OKCHUJIOB C BOJIOM,
HEpAacCTBOPUMBIX OCHOBaHMI — peakuuei ooMeHa). [lonyuenne amMmmuaka 1 aMUHOB. XUMHUYECKUE
CBOMCTBA OCHOBAaHMI: MIeNOYeH (peakiuu C KUCIOTaMH, KHUCIOTHBIMH OKCHIAMH, PacTBOPAMHU
COJIeH, C MPOCTHIMM BEIIECTBAMU, C FAJIOMI0NPOU3BOAHBIMU YIIIEBOJOPOJIOB, (PEHOIOM, KUpPAMHU);
HEPACTBOPUMBIX OCHOBaHMUM (PEaKIMK ¢ KUCIOTaMH, PEAKIIUU PA3JI0KEHHUS).
AMpoTepHBEe OpPraHUYECKHNE W HEOPraHUUYeCKHUE COEJUHEHH .
CriocoObl mosydeHus aM(OTEpHBIX COEAUHEHHH (aM(OTEpHBIX OCHOBAHWNW M aMUHOKHUCIIOT), UX
XUMHUYECKHE CBONCTBA. OmHOCUMENbHOCMb OeleHUsl COeOUHeHUL HA KUCIOMbL U OCHOBAHUS.
'eneTnyeckass cCBSI3b MEXJYy KJacCaMU OPraHUYeCKUX U HEOpPraHuue
CKHX coenuHeHUn [loHATHS «reHeTuYeCcKasi CBA3b» U «T€HETUYECKUi psia». OCHOBHBIE
MPU3HAKK T€HETUYECKOro psija. ['eHeTnyeckue psabl METaUIOB (Ha MpUMeEpe KalblMs U JKee3a) U
HEMETAJUIOB (Ha MpUMeEpe Cephbl M KPEMHHS) M TEPEXOJHOTO dJIeMeHTa (Ha MpuMepe aTlOMHHHUS).
I'enetnueckue psapl U TEHETUYECKAs CBSA3b B OpraHMUeCcKOi XUMHUU. ENMHCTBO MUpa BEIIecTB.
Pacuernnie 3agaun

1. Brruucnenwe Maccel wiM oObeMa MPOIAYKTOB PEAKIMHM IO HM3BECTHOW Macce Wi 00bemMy
HCXOJIHOTO BEIIECTBA, COAEPIKALIETO TPUMECH.
2. Beruncnenyie Macchl HICXOJHOTO BEUIECTBA, €CIM U3BECTEH MPAKTUYECKUN BBIXOJ M MAcCOBas €ro
JI0JIL OT TEOPETUYECKH BO3MOKHOTO.
3. Brruncnenus Mo XUMHUYECKUM YPAaBHEHHSIM PEAKLUI, €CIIU OJTHO U3 PEarupyromnx BEeIEeCTB 1aHO
B n30bITKE. 4. OnpeneneHue MOJEKyIIpHON (GOPMYIIbI BEIIECTBA [0 MACCOBBIM JIOJISIM 3JIEMEHTOB.
5. Onpenenenre MOJIEKYIIpHOI (OpMyIIbl ra3000pa3HOTO BEILIECTBA MO U3BECTHON OTHOCUTENBHOM
IJIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB.
6. HaxoxaeHue MosiekynsapHOil popmyIibl BelecTBa 1o macce (00beMy) IpOayKTOB CTOPAHHUSL.
7. KomOMHMpOBaHHBIE 3a]a4H.
JdemoHcTpauuu
Komnexuus «Knaccuduxaiiyss HEOpraHn4eckux BELIECTB.
[TonyyeHne KOMILIEKCHBIX OPraHUYECKUX U HEOPTaHMUECKUX COCAMHEHUH.
JleMoHCTpalus Cyxux KpUCTAJIIOTUIPATOB.
Komnexuus «Knaccuduxaryst opraHnuecKux BEIECTB.
Mogenu KpUCTAIUIMYECKUX PELIETOK METAJIOB.
Komnnekuust MeTanioB ¢ pa3HbIMH (PU3UUECKHUMH CBOHCTBAMHU.
B3anmopelicTBie MeTalJIoB ¢ HEMETa/UIaMH (LIMHKA C CEpOH, aJIOMHHUS C MOJO0M), C pacCTBOpPaMHU
KHCJIOT U ILEJIOYEH.
I'opeHune metansioB (IIMHKA, jKeJe3a, MarHusl B KUCIIOPOJIE).
B3anmonencTBue a30THOM U KOHUEHTPUPOBAHHOM CEPHOU KUCIIOT C MEIBIO.
Koppo3us MeTanioB B pa3Iu4HbIX YCIOBHUSAX U METO/IBI 3aLLUTHI OT HEE.
Komnexuus pyn.
Boccranosnenune meau u3 okcuga meau (I1) yrinem u Bogopoaom.
AnroMUHOTEpMUSL.
Biaumonetictus cynabdara meau (1) ¢ xxenesom.
CocraBieHHE raIbBAHNYECKUX IEMEHTOB.
Onexrponu3 pactBopa cyibdara meau (II).



OO0pas31bl MEeT0YHBIX METAJLIOB.

Peaxius okpammBaHus MIaMEHU COJISIMU IIEIOYHBIX METAIIIOB.

B3aumoneiicTBue JIMTUS U HATPUS C BOJOU U IMUNOBLIM CRUPTNOM.

Bszaumooeticmeue nampus ¢ cepoil.

O6pasipsl metamuioB IIA rpymnmbr.

B3anmoneicTBre KajubLus ¢ BOJIOK.

'opeHne Maraus B BOJIE ¥ TBEPJIOM YIJIEKHCIIOM Trase.

KauecTBeHHBIC peaKIy HA KATHOHBI MarHUS, KaJIbIUs, OapHsl.

Peaxyuu okpawusanus niamenu conamu memannos lIA epynneoi.

Hcnonvzosanue euopoxcuoa meou (I) 6 kauecmeennvlx peakyusx opeanuyeckux coeouHeHuil.
[lepexox xpomara B IUXpoMat u 00paTHO.

[Tonyuenue u uccnenoBanue cBOMCTB ruapokcuaa xpoma (I11).

OxucnuTeNnbHbIe CBOWCTBA TUXPOMATA KaJIHsl.

OkuciumenvHvle  cOUCMEA  NepMaHeaHama Kaaius 8 peakyusx ¢ Op2aHudecKumu u
Heop2aHu4yecKuMu coeoOuHeHUusIMu.

Moienu KpUCTAITMUECKUX PEIIeTOK o, aiMasa, rpadura.

B3peiB cmecu Bogopoia ¢ KUCIOPOI0M (TpEMYUEro rasa).

I'openue cepsl, hochopa u yris B KUCIOpOIe.

ObecuBeunBanne OpoMHOM (10 JHOM) BOJIBI 3TUIIEHOM.

I"anorens! (MpocThie BELIECTBA).

OKHCIIUTENBHBIE CBOMCTBA XJIOPHOW BOJIBI.

[Tony4yeHue COJITHON KUCIIOTHI M €€ CBOMCTBA.

[Tonyyenue kucmopoa.

[TonyueHue OKCHI0B TOPEHUEM MPOCTHIX U CIOKHBIX BEIIECTB.

B3aumopeiicTBre cepbl ¢ MeTaIaMu (QTIOMUHUAEM, [THHKOM, JKEJIE30M).

[Tonyuenue cepoBoAOpOa U CEPOBOJOPOTHON KUCIOTHI, J0KA3aTEIBLCTBO HAUYMS CYAb(UI-HOHA
B pactBOope. CBOMCTBA CEPHOM KUCIIOTHI.

Cxema npomvluiieHHOU YCMAHO8KU PPAKYUOHHOLL NEPe2OHKU 8030VXd.

[Tonyuenue u paznokeHue XJopuaa aMMOHUS.

[Tonydyenue okcuaa azorta (IV) peakumeit B3auMoAeHCTBUS MEAM C KOHIIEHTPUPOBAHHOW a30THOM
kucioToi. Bzanmonelicteue okcuaa azora (IV) ¢ Bomoii.

Pa3noxxenue HuTpara HaTpuUsl, TOPEHHUE YEPHOTO MOPOXA.

I'openne docdopa, pacrBopenne okxcuma dochopa (V) B Boje W HCCIEAOBAHUE TOJYYCHHOTO
pacTBopa MHAUKATOPOM.

Komnekuust npupoaHbIX COEAMHEHUH yriiepoia.

Kpucrannuueckue pemietku aamasza u rpadura.

Ancopbuus okcuaa azora (IV) akTHBUPOBAHHBIM YTIIEM.

[Tepexon kapOoHaTa B ruipokapboHaT U 0OpaTHO.

Komnekuuu npupo HbIX CUIIMKATOB U MPOAYKIIMU CHIIMKATHON POMBIIUICHHOCTH.
BsaumoneiicTBue KOHIICHTPUPOBAHHBIX a30THOW U CEPHOM KUCIIOT, a TaKkKe pa30aBiIeHHON a30THON
KHUCIIOTBI C MEJIBIO.

Peaxyus «cepebpsinoeo 3epranay» 0ns MypasbuHol KUCI0MmbL.

BiaumoneiicTBue amMmmuaka u MemuiamMuHa ¢ XJOpoBOJIOPOIOM U BOJOM.

BsaumopeiictBue pacTBOopa THAPOKCHAAa HATpusi C aM(OTEpHBIM THIPOKCHIOM IIMHKA WU
ATFOMUHHUSL.

JlabopaTopHbIe ONBITHI

7. O3HakoMIIeHHE ¢ 00pa3liaMu peCTaBUTeNeH pa3HbIX KIIAaCCOB HEOPraHUYECKHUX BEIIECTB.

8. B3anmoeiicTBrie MHOTOATOMHBIX CTUPTOB U TITFOKO3bI ¢ (DETTMHTOBOM JKHUIKOCTHIO.

9. KauecTBeHHBIE peakluu Ha HoHbI Fe?" n Fe®*.

10. O3HakoMIIeHHE ¢ 0Opa3amMu MpeACTaBUTENEH pa3HbIX KIaCCOB OPraHMYECKHUX BEIIECTB.

11. B3anmopeicTBre METalIOB C pAaCTBOPAMU KUCIIOT U COJICH.

12. O3HaKOMJIEHHE C KOJUIEKIIUEHN py/I.



13. Osuaxomnenue c Kolekyuel XuMu4yeckux ucmoyHukos moka (bamapeiku, ceunyosvie
AKKYMYTAMOpbL U m. 0.).
14. BzaumoeiicTBrE aTlOMUHUS C pACTBOPaMU KHUCJIOT U IIETI0YEH.
15. [ony4yenune u U3ydeHHE CBOMCTB TMAPOKCUIA AITFOMUHUSA.
16. KauecTBeHHbIC peakliui Ha KATUOHBI ME/TH.
17. Paznoxenue ruapokcuna meau (11).
18. IlonmyyeHnue u uccine10BaHUE CBOWCTB I'MJIPOKCH/IA [IMHKA.
19. KauecTBeHHbIE peaKklMK Ha rajJoreHH 1-HOHBI.
20. O3HaKOMJIEHHE C KOJUIEKLUEN IPUPOIHBIX COEAMHEHUN CEpBhI.
21. KauecTBeHHBIE peaKIuy Ha CYIbQHI-, CyTbGUT- U CYIb(aT-aHUOHEI.
22. KauecTBeHHasl peaklysi Ha HIOH aMMOHUS.
23. Pacnosnasanue Humpamos.
24. KauecTtBeHHas peakius Ha pocdar-aHUOH.
25. TlonmydyeHue yriaeKuciIOro ra3a B3aMMOJIEHCTBUEM MpaMopa C COJISIHOM KHUCIOTOW U
HCCIIE0BAHUE €r0 CBOMCTB.
26. KauectBeHHast peakiiys Ha KapOOHAT-aHHUOH.
27. Tlomy4yeHne KpeMHHEBOW KHCIOTHI B3aWMOJICHCTBHEM pacTBOpa CHJIMKATa HATPHS C CHUIIBHOM
KHCIJIOTOM.
28. PacTBOpeHrEe KpEMHHUEBOU KUCIIOTHI B ILIEJTOYH.
IIpakTH4eckne padoThI
[IpakTueckas padota Ne 3. [lonyueHue ra3oB U U3ydyeHUE UX CBOMCTB.
[IpakTueckas padborta Ne 4. Pemienue skcriepuMeHTaIbHBIX 33/1a4 110 OPTraHUYECKON XUMHUH.
[TpakTuueckast padota Ne 5. Permenue sxcriepuMeHTaIbHBIX 33/1a4 TI0 HEOPTAaHUYECKOW XUMUHU.
[Tpaktuueckas padota Ne 6. CpaBHEHHE CBOMCTB HEOPTaHMYECKUX U OPTaHMYECKUX COCAMHEHUH.
[Ipaktuueckass pabora Ne 7. I'eHeTmdueckas CBs3b MEXKAY KilacCaMd HEOPTaHUYECKUX H
OpPraHUYECKHUX BELIECTB.

Tema 5. Xumusi u 061ecTBO (9 yacon)
XUMHUSL U NPOU3BOACTBO. XUMUYECKAsT IPOMBIIUICHHOCTb. XUMUYECKasi TEXHOJIOTHSL.
ChIpbe IS XUMHYECKON MPOMBIIIIIEHHOCTH. Boa B XMMHUYECKO MTPOMBIIIEHHOCTH. DHEPTUA IS
XUMHUYECKOTO MPOU3BOJACTBA. HaydHble MNPUHLOUIBI XUMHUYECKOTO IPOM3BOJCTBA. 3alllUTa
OKpYXaIOILlEel Cpe/ibl U OXpaHa TpyJa IPU XUMUYECKOM Ipou3BoAcTBe. [Ipon3BoacTBO amMuaka u
ME€TaHoJa B CpaBHEHUU. buotexnonorusa. HanotexHomnorus.
XUMUS U CENbCKOE X034UcTBO. OCHOBHbIE HAIIPABJICHUSI XUMHU3ALUUA CEIBCKOIO
xo3siicTBa. YnoOpeHus u ux kinaccudukanus. Xumuueckas menuopanus mnous. [lectuiuabl U ux
Kjaccudukanus. XuMu3auus >KMBOTHOBOJICTBA.
XuMusg u npoOneMb OXpaHBl OKpyxawmimeilcpegs. OcHOBHbIe GaKTOPHI
XMMHUYECKOTO 3arpsi3HEeHus oOKpyxkaromei cpeasl. OxpaHa atMocdepbl, BOJIHBIX PECYPCOB,
3€MEJIbHBIX PECYPCOB OT XMMUYECKOTO 3arps3HEHUS.
XUMHUS U TNOBCEJHEBHAaS KU3Hb Ye 0 BeKka. JlekapcrBa. Morolue U yuctsiue
cpenctBa. XUMUYECKUE CPEACTBA TUTUEHBI 1 KOCMETUKU. MexXIyHapoaHasi CAMBOJIMKA [0 YXOy 32
TEKCTUJIbHBIMU HU3JIeNUsIMH. MapKUpoBKa Ha YMaKOBKaxX MUIIEBBIX MPOAYKTOB M HHGOpMALIUA,
KOTOPYIO OHA CUMBOJIU3HUPYET.
JdeMoHcTpanuu
BuneogparmeHTsI o Mpon3BoACTBY aMMHaKa U METAaHOJIA.
Cnaiigsl ¥ 1pyrue BUaeoMaTepHaibl, HWUTIOCTPUPYIOIINE OMO- U HAHOTEXHOJIOT HH.
Komneknus «MunepaibHble y10OpeHUsD.
Konnekuus nectunios.
BuneodparMeHThI 10 XUMHUECKONW METMOpaIMK IOYB U XUMU3ALUHU )KUBOTHOBO/ICTBA.
BuneodparMeHThI U caiiibl 5KOJIOTUYECKON TEMaTHKH.
JlomarnrHsisi, aBTOMOOUIEHAS alITEUKH U alITeYKa XMMHUYECKOT0 KaOMHeTa.
Komtekuust MOIOIIMX ¥ YUCTALINX CPEICTB.
JlabopaTopHbIe ONbITHI



29. O3snakomiieHHEe ¢ o0Opa3namMH CpeACTB OBITOBOW XWMHUHM U JICKApPCTBEHHBIX IPENapaToB,
M3yYeHHE WHCTPYKIUNA K HUM IO NMPaBHIILHOMY U 0€3011aCHOMY IPUMEHEHHUIO.

30. M3yueHue MexayHapOAHON CUMBOJIMKH 110 YXOJy 3@ TEKCTHJIBHBIMU U3JEIUAMHU U MapKUPOBKHU
Ha yIIaKOBKaxX NHUIICBLIX NPOJAYKTOB

Kaﬂeﬂnapﬂo - TEMaTHIECKOEC IIJIAHUPOBAHUE

Ne Tema ypoka Hara [Ipumeuanue
Tema 1. CTpoenne atoma (9 yacon)

1 Ctpoenwne aToma. 01.09

2 Ctpoenne aToMHOTO sifipa. M30TombL. SnepHble peakiuH. 05.09

3 CocrosiHHe IeKTpoHa B arome. KBaHTOBEIE YuCIa. 07.09

4 CtpoeHue AIIeKTpOHHBIX 000JI0YEK aTOMOB. DJIEKTPOHHBIE U 08.09
anekTpoHHOrpaduueckue GopmMyisl (KOHOUTYpaLIUN).

5 BasieHTHBIE BOBMOYKHOCTH aTOMOB XUMUYECKUX JIEMEHTOB. 12.09

6 Otxpeitue /1. . Menneneesbim [lepuomndaeckoro 3akoHa. 14.09

7 [eprnoanueckuii 3aKOH U CTPOCHHE aTOMa. 15.09

8 3aBHUCHMOCTEL CBOMCTB DJIEMEHTOB M COEIUHEHNHI OT UX MOJI0KEHUS B 19.09
[Tepuoanueckoit cucreme. 3HaueHue [lepronyueckoro 3akoHa.

9 KoHnTpossHas padora o Teme: «CTpOCHHE aTOMa. 21.09

Tema 2. Ctpoenue BemecrBa. /{ucnepcubie cucremsl (15 yacon)

10 Bug xumuyeckux cBs3ed. Tun KpUCTANTHYECKUX PEIIETOK. 22.09

11 Xumuyeckas cBsi3b. IoHHas CBS3b. 26.09

12 KoBaneHTHas cBS3b. 28.09

13 Merannnueckas cBsi3b. BomopoHas CBsI3b. 29.09

14 ['ubpuau3anys aTOMHBIX OpOUTANICH U TEOMETPHUS MOJIEKYIL. 03.10

15 [IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYII. 05.10

16 Teopus crpoeHust XuMHIeCKUX coequHenuii. OcHoBHbIe HanpaBiaeHus | 06.10
pa3BUTHS TECOPHH CTPOCHUSI.

17 Pemenne pacu€THpIX 3a7a4. 10.10

18 [Tomumepsl OpraHUuYeCcKUe U HEOPTaHUIECKHUE. 12.10

19 [TmacTmacchr. 13.10

20 [ToHsATHE O AMCTIEPCHBIX CHCTEMAaX, UX KiIaccu(uKaims 1 3HaYCHHE. 17.10

21 YucTteie BemecTBa 1 cMecH. PacTBophI. 19.10

22 O06o0menre U cucreMaTu3alys 3HaHui o teme: «CTpoeHue 20.10
BeniecTBa. JIucrnepcHple CUCTEMBI U PACTBOPBDY.

23 KonTtponsnas padora Ne 2 o teme: «CTpoeHue BellecTBa. 24.10
JlucriepcHbIe CUCTEMBI U PACTBOPBIY.

24 AHaIu3 KOHTPOJIBHOM paboOTHI. 26.10

Tema 3. Xumnueckue peakumnu (24 yaca)

25 Knaccugukanus XuMHUYECKHX PeaKLUi 110 YHUCITY U COCTaBy 27.10
pearupyonmx BemecTB U APYrUM MPU3HAKAM.

26 Knaccudukarus peakiuii mo u3MeHEeHUIO CTeNeHe OKUCICHHS 07.11
aTOMOB, 0 TemI0BoMY 3 dexty

27 Knaccugukanus peaxiuii mo ¢pa3zoBomy cocTaBy, 1o ucnois3zoBanuo | 09.11
KaTaJan3aTopa, Mo HampaBIeHUIO.

28 Pemrenne pacu€THbIX 3a1a4. 10.11

29 Tennosble 3¢ deKTh U NPUUMHBI IPOTEKAHUS XUMHUUECKUX PEaKIUH. 14.11

30 OHepreTuka XMMHUYECKUX peaKLuil. 16.11




31 CKOpOCTh XUMHYECKOW PEaKIIUU. 17.11
32 @DaxTOpBl, BAUSIOLUIME HA CKOPOCTh XUMUYECKUX PEAKLIMM. 21.11
33 Karanu3 u xatanu3aTopsbl. 23.11
34 XUMHUYECKOE PAaBHOBECHE. 24.11
35 O06paTUMOCTh XUMHUUYECKHUX PEAKIIUNA. XUMHYECKOE PABHOBECHE. 28.11
36 [pakTrueckas padora Ne 1 «CkOpOCTh XUMHUECKUX PEAKITUH. 30.11
XHMMHYECKOE PABHOBECHUEY.
37 DIEKTPOTUTHYECKAS JUCCOLMAIIHSI. 01.12
38 BoopoHenii mokaszarenn 05.12
39 CBolicTBa PaCTBOPOB AIEKTPOJIUTOB. 07.12
40 Tunponus. 08.12
41 ['uaponu3 opraHMyecKuX BEIIECTB. 12.12
42 ['uapoan3 HeopraHn4ecKux BEIIECTB. 14.12
43 [Mpaktuueckas padota Ne 2 «Pemenne skCriepuMEeHTaBHBIX 3a7a4 110 15.12
Teme « uapoaus»».
44 ['eneTnyeckas CBsI3b MEXKIY KJIACCAMH. 19.12
45 Pemenne pacu€THBIX 3a7a4. 21.12
46 O06o001eHre U cucTeMaTru3alus 3HaHuH 10 TeMe: « XUMUYECKHe 22.12
peaKIum.

47 KonTponpHast paboTa Ne 3 mo Teme: « XUMHUYECKHE PEaKITUI. 26.12
48 AHaJIM3 KOHTPOJBHOH pabOTHI. 28.12
2 moJryroame
Tema 4. BemiecTBa U UX cBoiicTBa (45 yacoB)

49 Knaccudukarys HeopraHu4ecKux BEIIECTB. 09.01
50 Knaccudukanus Heopranndeckux BemniectB. KoMriekcHbie 11.01

COCJIMHEHUS] HEOPTaHWMYECKHUE U OPTaHHUYECKHE.
51 Knaccudukaruys opraHndecKix BeImecTB. 12.01
52 OO6mrast XxapakTepUCTHKA METAJNIOB U UX COCTMHEHUH. 16.01
53 XUMHYECKUE CBOMCTBA METAJIOB. 18.01
54 Koppo3sus meramnos. 19.01
55 [Tony4yenue MeTaios. 23.01
56 DIEKTPOIN3. XUMUUYECKHE HCTOUYHUKH TOKA. 25.01
57 [IenovHbIC METAJLIBL. 26.01
58 bepusuii, Marauii 1 MEI09YHO3EMETbHBIC METaJTbI. 30.01
59 AIOMUHUI U €ro COeIUHEHYS. 01.02
60 Mertasisl T0O0YHBIX TOArpyN. Meap. 02.02
61 Hunk. 06.02
62 Xpowm. 08.02
63 Mapraserr. 09.02
64 Keneso. 13.02
65 OO11ast XapakKTepUCTHKA HEMETAJUIOB M X COCTMHEHUH. 15.02
66 OO011e XMMHUYECKHE CBOMCTBA HEMETAIJIOB. 16.02
67 T"anmorensl U UX coe TUHEHUS. 20.02
68 XaJnbKOTEHBI - MPOCTHIE BEIECTBA. 22.02
69 CoenuHeHus cepsl. 27.02
70 A30T U ero coequHEHNS. 29.02
71 Oxkcupl a30Ta. A30THAs! KHCIIOTa U €€ CBOMCTBA. 01.03
72 ®ocdop 1 ero coeMHEHHUS. 05.03
73 YTrnepos u ero CoeIMHEHUSI. 07.03
74 Kpemnunii u ero coennuenus. 12.03
75 KucnoTsl OpraHnyeckue 1 HEOpraHM4eCcKHe. 14.03




76 OcHOBaHHsI OPraHUYECKHE U HEOPTAaHUUECKUE. 15.03

77 AmdoTepHbIe OpraHiYecKue U HEOPraHWIECKUEe COSAMHEHUSL. 19.03

78 I'enernueckas cBsA3b MEXKIY KiacCaMU HEOPraHUUECKUX U 21.03
OpraHuyeckux coeaunHeHuit. O00OIIeHNEe U CHCTeMAaTU3alus 3SHAHUN
110 XMMHU DIIEMEHTOB.

79 Kontponbnas padoTta Ne 4 o teme: « XUMHUSI STIEMEHTOBY. 22.03

80 AHaJIM3 KOHTPOJIBHOH pabOTHI. 02.04

81 Kucnotsl oprannyeckue 1 HeOpraHuyecKue. 04.04

82 OcHOBaHMsI OPraHU4ECKHE U HEOPTaHUYECKHE. 05.04

83 AMbOTEpHBIC OPraHUYCCKIEC U HEOPTAHNIECKUE COCTUHEHUS. 09.04

84 I'enernueckas cBs3b MEXIY KJIacCaMHU OPraHUYECKUX U 11.04
HEOPraHWYECKUX COCTMHEHUM.

85 Pemenue pacuéTHbIX 3a1a4. 11.04

86 [Npaktiyeckas padora Ne 3 «[lomydenne ra3oB U U3y4eHUE HX 12.04
CBOWCTBY.

87 [Mpaktuueckas padora Ne 4 «Pemenne skcriepuMeHTaBHBIX 3a7a4 110 16.04
OPraHU4YeCKOU XUMUM».

88 [MpakTrueckas pabota Ne 5 «PernreHne s3KCIepUMEHTATBHBIX 33]1a9 110 18.04
HEOPraHWYECKON XUMUU»

89 [MpakTuueckas padbota Ne 6 «CpaBHEHHE CBOHCTB HEOPTaHUICCKUX U 19.04
OPraHN4YEeCKUX COCTUHEHUN»

90 [MpakTrueckas pabota Ne 7 «I'eHeTHYeCKast CBSI3b MKy KIIacCaMH 23.04
HEOPraHWYECKUX U OPTaHUYCCKUX COCTUMHCHHIY.

91 O06001IeHre U cUCcTEMATU3ALMS 3HAHUN 110 TEME: 25.04
«BeniecTBa 1 X CBOMCTBAY.

92 KonTtponbHas padorta Ne 5 o teme: «BemecTBa u X CBOKWCTBaY. 26.04
93 AHaIu3 KOHTPOJIBHOM paboOTHI. 02.05
Tema 5. Xumusi u 061ecTBO (9 yacon)

94 XHUMHS ¥ TIPOU3BOJICTBO. 03.05
95 [Tpon3BoICTBO aMMHaKa M METaHOJIA. 07.05
96 XUMUS U CEeIIbCKOE XO35HCTBO. 14.05
97 XUMHS ¥ IPOOIEMBI OXpaHbl OKPY)KAFOIICH CPEIBI. 16.05
98 XUMHA ¥ HOBCEIHEBHAS KU3Hb YEIOBEKA. 17.05
99 Kondepennus «Pojb XuMuu B MOEH JKU3HI. 21.05
100 | UroroBas KOHTpOJbHAs padoTa. 23.05
101 | AHaau3 KOHTPOJILHOUW pabOTHI. 24.05
102 | OGobuieHue 1 cucTeMaTH3aus NOJyYeHHBIX 3HAHUH. 24.05

Hroro:102 . 100 u.

IInanupyemMsble pe3yJbTaThbl OCBOCHHS Y4e0OHOIO0 MpeaMeTa

JIn4HOCTHBIE pe3ynbTaThl 00yYeHHUS:

VY o6yuatomuxcst 0yayT chopMUpOBaHbI

® OTBETCTBEHHOE OTHOIICHHE K TPY.y, LeNeyCTPEMIIEHHOCTb, TPYJ0I001e, CAMOCTOSATEILHOCTh B
puoOpEeTeHNH 3HAHUN U YMEHUH, HaBBIKM CAMOKOHTPOJIS:

® 'yMaHHU3M, YyBCTBO FOPAOCTH 32 POCCUHCKYIO XMMHUYECKYIO HAyKY;

e MpaBWia HMHIUBUAYAJIbHOTO M KOJUICKTUBHOIO O€30IaCHOTO IOBEAEHUS B UPE3BBIYAMHBIX
CUTYallHSX.

OOyuaromuiicst TOJIy4aeT BO3MOXKHOCTb (DOPMUPOBAHUS:




® [1€JIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;
® YMEHHUs YIIPABJIATh CBOEH IT03HABATEIIBHOU JEATEIBbHOCTBIO;

® TOTOBHOCTH K OCO3HaHHOMY BHIOOpY AaiibHEeHIIel 00pa3oBaTeIbHON TPACKTOPHH.
MeTtanpeaMeTHbI€e pPe3yJIbTaThl 00YICHUS

OOyuaromuiics Hay4uTCs:

® BIAQJICHUI0O YHUBEPCAJIBHBIMU  CIIOCOOAMHM  JCSTEIBHOCTU:  JKCHEPUMEHTY, Yy4eOHOMY
HCCIIEIOBAHUIO;

® JCIOJIb30BaHUIO YHHUBEPCAIBHBIX CIIOCOO0B JEATEIBHOCTA MO PEIICHUIO MPOOJIEM W OCHOBHBIX
WHTEJUICKTYaTbHBIX ONepaIuil (aHaum3, CHHTE3, 0000IIeHUEe, CHCTEMAaTH3aIus);

® JICII0JIb30BAHUIO PA3JIMYHBIX UCTOUHUKOB JIJIsl TTOJTYYCHHS] XUMHUECKOW HHPOPMALIUH.
OO6yuaromuiicst MoJy4aeT BO3MOKHOCTh HAyYUTHCS:

® YMEHUIO TEHEPUPOBATH UJIEU U OTIPEEISITH CPEJICTBA, HEOOXOAMMBIE JIsI UX peaTu3allii;

® YMEHUIO OTPENENATh MEJIU U 33Jla4Ml JeATEeIbHOCTH, BEIOMPATh CPENICTBA /Ui MX peaTu3alui 1
MIPUMEHSTH UX Ha MPAKTUKE

Pecynamusnvie YVI.

CaMOCTOSITEIbHO OOHapykuBaTh U (OPMYIMPOBATH YUeOHYIO TpoOJIeMy, OIpeAeNiaTh Ielb
y4eOHOMU JIeATeTLHOCTH;

BBIJIBUTATh BEPCUM PEIIEHUS MPOOJIeMbl, OCO3HABaTh KOHEUHBIH pe3yiabTaT, BBIOMpATh U3
MPEIOKEHHBIX U UCKATh CAMOCTOSITEIILHO CPEJICTBA JOCTIKECHHUS 1IN,

COCTaBIIATH (MHIUBUIYAIbHO WM B IPYIIIE) IUIaH PEIIEHUs TPOOJIeMBl;

paboTasi 1Mo IJIaHy, CBEPSATh CBOM JIEHCTBHSI C IIEJIbIO U, TIPU HEOOXOMMOCTH, UCIIPABIISATH ONTHOKH
CaMOCTOSITENIBHO;

B JTMAJIOTE C YYUTEJIEM COBEPUICHCTBOBATH CAMOCTOSTEIHHO BIPAOOTaHHBIE KPUTEPUHU OLIEHKH.
lloznasamenvnvie YV/I:

aHAJIM3UPOBATh, CpPaBHHUBATh, KiaccuuImpoBath W 0000marh (akTel W sBICHUS. BBISBIATH
MPUYMHBI U CIEICTBUS MIPOCTHIX SIBJICHUM.

OCYILIECTBIISITh CPaBHEHUE, KIACCHU(PHUKAIUIO, CAMOCTOATEIbHO BBIOMpPAs OCHOBAHUS U KPUTEPUU
JUIS YKa3aHHBIX JIOTHYECKHUX OTIepaluii;

CTPOUTH JIOTUYECKOE PACCYKJICHUE, BKIIIOYAIOIIee YCTAHOBICHUE IPUUNHHO-CIICCTBEHHBIX CBSI3EH.
CO3/1aBaTh CXEeMATUYECKUE MOJICIH C BbICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0ObEKTA.
COCTaBIISATh TE3UCHI, Pa3JINYHbIEC BUbI IUIAHOB (MIPOCTHIX, CIOKHBIX U T.II.).

peoOpa3oBbIBaTh HHGOPMAIIMIO U3 OJHOTO BUIA B IpYro# (TabauIly B TEKCT U TIp.).

YMETh OMNpEAeNsATh BO3MOXXHBIE HCTOYHHKU HEOOXOAMMBIX CBEIECHUH, IPOU3BOIUTH IOUCK
nH(pOopMalMY, aHAIM3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.

Kommynuxamusnvie YVJI:

CaMocCTOATEIHbHO OPraHU30BhIBATh y4eOHOE B3aUMOICHUCTBUE B rpymIe (OMpenessiTh 00Iue ey,
pacnpeensiTh POy, I0TOBapUBaThCS APYT C APYTrOM U T.1.).

IIpenmeTHble pe3ynbTaThl 00y4eHUS

B pesynbraTe u3yueHus yaeOHOro npeameTa « XuMus» Ha ypoBHE CpeAHEro 0011ero oopa3oBaHus:
BbInyCKHUK HAYYHUTCH:

-pacKphIBaTh Ha IpUMepax poiib XUMHUH B (GOPMUPOBAHUM COBPEMEHHON HAyYHOU KapTHHBI MUPA U
B MPAKTUYECKON JESITENLHOCTH YEIIOBEKa;

-JIEMOHCTPUPOBATh Ha MpUMEpax B3aMMOCBS3b MEXKIYy XUMHEH M JPYTMMH €CTeCTBEHHBIMHU
HayKaMH;

-pacKphIBaTh Ha MPUMeEpaXx MOJIOKEHUS TEOPUU XUMUYECKOTO cTpoeHust A.M. bytieposa;
-noHuMath (pusudeckuit cmpicn [leproanueckoro 3akona .M. MennaeneeBa u Ha ero OCHOBE -
OOBSCHATh 3aBUCHUMOCTh CBOWCTB XMMHYECKHX JJIEMEHTOB M OOpPa30BaHHBIX MMM BEIIECTB OT
AJIIEKTPOHHOTO CTPOEHUSI aTOMOB;

-00BSCHATH MPUYUHBI MHOTOOOpA3us BEIIECTB HA OCHOBE OOIIMX MpECTaBIeHUH 00 MX COCTaBe H
CTPOEHHUHU;

-TIPUMEHATh TIPaBWJIA CHUCTEMATHYECKOW MEKIYHApOJHON HOMEHKIATyphl KaK CpeacTBa
pa3nuyYeHus U UACHTU(UKAIIMH BEIECTB 10 UX COCTaBY U CTPOEHHIO;




-COCTaBIISITh MOJICKYJISIPHBIE M CTPYKTYpHBIE (DOPMYIIBI OPraHUYECKUX BEIIECTB KaK HOCHUTEJCH
nH(OPMAILIUK O CTPOCHUH BEIIECTBA, €0 CBOWCTBAX M MPUHAICKHOCTH K ONPEACTICHHOMY KIaccy
COCIMHEHUH

-XapaKTEPU30BaTh OPraHUYECKHE BEUIECTBA MO COCTaBY, CTPOCHUIO U CBOWCTBAM, YCTaHABIIMBATH
MIPUYUHHO-CJICICTBEHHBIE CBSI3U MEXY TaHHBIMU XAPAKTEPUCTHKAMU BEILIECTBA;

MIPUBOJUTH TIPUMEPHl XUMUYECKUX PEAKIUN, PACKPHIBAIOIINX XapaKTEPHbIE CBOMCTBA THUIHUYHBIX
MPEJICTAaBUTENICH KIIACCOB OPraHMYECKHX BEIIECTB C IEIbI0 MX UACHTU(DUKAIMH U OOBSICHCHHS
00J1acTH IPUMEHEHUS;

-IIPOTHO3UPOBATh BO3MOKHOCTh NMPOTEKAHHS XMMHYECKHMX PEAKUW HAa OCHOBE 3HAHWW O THUIIAX
XUMHUYECKOH CBSI3U B MOJICKYJIaX PEareHTOB U WX PEaKIIMOHHOW CIIOCOOHOCTH;

-MCIO0JIb30BaTh 3HAHUS O COCTABE, CTPOCHUU M XMMHUYECKHX CBOMCTBAaX BEIIECTB ISl O€30MacHOTO
MIPUMEHEHHUSI B IPAKTUYECKOM JCSITEIHHOCTH;

-IIPUBOJIUTH TPUMEPHI TMPAKTHUYECKOTO MCIOJIb30BAaHUSI TPOIYKTOB TMepepaboTKu HePTH W
MPUPOJTHOTO Ta3a, BHICOKOMOJICKYISIPHBIX COEAMHEHUN (IOJIMATUJIEHA, CHHTETUYECKOTO KaydyKa,
alleTaTHOTO BOJIOKHA);

-IIPOBOJAUTH OIBITHI M0 PACMO3HABAHUIO OPraHUYECKUX BEUIECTB: TIULEPHUHA, YKCYCHOW KHUCIIOTHI,
HETIPEICNIbHBIX KUPOB, TJIOKO3bl, Kpaxmana, OEJIKOB — B COCTaBE IMHIIEBBIX MPOIYKTOB U
KOCMETHYECKUX CPEJICTB;

-BJQJICTh TpaBUJAMU H TIpueMamMu 0e30MacHOW paboThl ¢ XUMHUYECKUMU BEIICCTBAMU H
nabopaTopHBIM 000pYI0BaHUEM;

-yCTaHABJIMBaTh 3aBUCUMOCTh CKOPOCTHM XUMHYECKOW pEAKIUH W CMEHICHUS XUMHYECKOTO
PaBHOBECHS OT PA3IMYHBIX (PAKTOPOB C IEIBI0 OMPEIEICHUS ONTUMAIBHBIX YCIOBUH MPOTEKAHUS
XUMHUYECKUX MTPOLECCOB;

-IIPUBOJIUTHh MPUMEPHI THUIPOJIN3A COJIEH B MOBCEAHEBHOM )KM3HH YEIIOBEKA;

-IPUBOJIUTh ~ TPUMEPBI  OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  pe€akuWii B  Ipupoae, -
MPOU3BOJACTBEHHBIX MPOIIECCAX U JKUZHEEITEIbHOCTA OPTraHU3MOB;

-IIPUBOJIUTh TIPUMEPHl XMMHUYECKHX PEAKIINNA, PACKPHIBAIOIIMX OOIMEe XWMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB — METAIVIOB U HEMETAJIJIOB;

-IIPOBOJIUTh pacyeThl Ha HAXOXKJIECHUE MOJIEKYJISIPHOW (OPMYIIBI YIIIEBOJOPOJA MO IMPOAYKTAM
CrOpaHusi M MO €ro OTHOCUTEIbHOM IUIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUMX B €ro0
COCTaB;

-BJIQ/ICTh MpaBUIaMy 0€30TacCHOTO OOpaIeHus C €AKUMH, TOPIOYUMHU M TOKCUYHBIMH BEIICCTBAMH,
cpelncTBaMu OBITOBOW XUMHH;

-OCYIICCTBJIATh IMOMCK XUMHUYECKOM HWHMOpManmuyM 10 Ha3BaHWAM, HACHTHHUKATOpaM,
CTPYKTYPHBIM (hOpMYJiaM BEIIECTB;

-KPUTUYECKU OIICHWBATh W HMHTEPIPETUPOBATH XMMUYECKYI0 HH(POPMAIUIO, COJCp)KaIIyICcs B
COOOIIIEHUAX CPEACTB MaccOBOM HHpopMaIuu, pecypcax MHTepHeTa, HAy4HO-TIOMYJISIPHBIX CTaThsIX
C TOYKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B LIETISX BBISBICHHS OIIMOOYHBIX CYKJIECHUN
u (popmMupoBaHUs COOCTBEHHOU MO3UITUH;

-MPEJICTAaBIIATh IYTH peHIeHus] THoOanbHBIX MpoOieM, CTOSAMMX Mepel YeI0BEYECTBOM:
9KOJIOTUYECKHX, DHEPreTUYECKUX, CBIPbEBBIX, M POJIb XUMUHU B PEIICHUHU ATHX MTPOOIIEM.
BpINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThCS:

-HCMOJB30BaTh METOAbl HAYYHOTO TO3HAHWS TIPH BBITIOJHEHUH TPOEKTOB M  y4eOHO-
HCCIIEeIOBATENIbCKUX 3a/lad 10 W3YYEeHHUIO CBOMCTB, CIOCOOOB TONYYEHHS W PACIO3HABAHUS
OpPraHUYECKUX BELIECTB;

-00BSCHATh MPUPOAY U CHOCOOBI OOpa3oBaHHUS XUMHYECKOW CBS3H: KOBAJECHTHOHN (MOJSIPHOM,
HEMOJIAPHOW), HMOHHOW, METAJNTUYECKOW, BOJOPOJHOM — C LEIbI0 OMpPECICHUS XUMUYECKOU
aKTUBHOCTH BEIIICCTB;

-yCTaHABJIMBATh T€HETHUECKYIO CBSI3b MEXKIY KJIacCaMU OPraHMYECKHUX BEIIECTB i1 000CHOBAHUS
MPUHLUINNAAILHON BO3MOKHOCTU TIOJYYEHUsS OPraHMYECKUX COEOUHEHUN 3aJaHHOTO COCTaBa M
CTPOEHUS;



-yCTaHABJIMBATh B3aMMOCBSI3U MEX1y (DakTaMu U TEOpUEH, IPUIMHON U CIICACTBUEM IPH aHAIIN3E
POOJIEMHBIX CUTYalluid 1 000CHOBAHUY MPUHUMAEMBIX PEIICHUH HA OCHOBE XUMUYECKUX 3HAHUI
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