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ITosicuuTebLHAS 3aNUCKA

M3yuenue xumun Ha (6a30B0M ypoBHe cpexHero (MoJHOro) o6mero o0pasoBaHusi HANPABIEHO

HA JOCTHIKEHHE CIeTYIONIHX [eJei:
© pcpoemde 3HAHHMI O XHMHUYECKON COCTABISIONEH eCTECTBEHHOHAYUYHON KApTHHBI MHPa, BaXKHEHIIMX
CCKIX MOHSTHUSX, 3aKOHAX U TEOPHSX;
(a/(eHH€e YMEHHSIMH [IPHMEHSATE TIOyYeHHbIe 3HAHMS U OOBACHEHHUS PA3HOOOPasHbIX XMMUYECKUX -
cHuit U CBOICTB BEIIECTB, ONEHKM PO XAMHH B Da3BHTHE COBPEMEHHBIX TEXHOJIOTHH H MONY4CHHH
HOBBIX MaTEpPHAJIOB;
° paBHTHe IIO3HABATENBHBIX WHTEPECOB W HHTEIUIEKTYAIbHBIX — CIIOCOOHOCTEH B mpouecce
COMOCTOSTENLHOrO TPUOOPETEHUSI XUMUYECKHX 3HAHHM C WCIOJIB30BAHMEM Das3jMiHBIX HCTOYHMKOB
rH(opMAaId, B TOM YUCIE KOMIIBIOTEPHBIX;

BOCHHTAHAE YOSXKICHHOCTH B TO3UTHBHON pOIM XUMHHM B JKH3HH COBPEMEHHOIO 0OIeCTBa,
1C0GX0IMMOCTA XAMAYECKH TPaMOTHOTO OTHOIIEHHS K CBOEMY 370POBBIO H OKPY’KAIOLIEH Cpesie;
©  mpuMeHeHHe MNOJy9JeHHbIX 3HAHMH M yMeHmuii s GE30MACHOTO HKCIONB30BAHMS BELICCIB U
MaTEpUalioB B OBITY, CEIbCKOM XO34MCTBE M Ha IIPOM3BOICTBE, PENICHHS NPAKTAICCKUX 3a1ad B
[OBCE/THEBHON JKM3HM, PSAYIPEKACHHs ABIEHUH, HAHOCAIIMX BPE/l 3I0POBBIO UETOBEKA U OKPYKAIOMeH
cpene.

Kypc obmeit xumuu 11 Knacca HanpaBleH Ha PelleHHe 3a1ady MHTETPAliY 3HAHMK ydamuxcs 10
“OPTAHNUecKOd W OPraHMYecKOd XUMHH C LEIBI0 (POPMHPOBAHMS y HHUX CHAUHOM XUMUYECKOW KapTHHBI
1ipa. Beymtad uies Kypea — eAMHCTBO HEOPTaHMYECKOH ¥ OpraHnIecKoil XUMHUH Ha OCHOBE OOILIHOCTH X
{OHsITIIE, 3aKOHOB M TEOPHH, a TAkKe HA OCHOBE OOIIMX IOJXONOB K KIAacCH(UKALMH OPraHMYeCKHX H
HEOPTAHNYECKUX BEIIECTB U 38KOHOMEPHOCTSM HPOTEKAHUS XMMUYECKUX PEaKIliii MEXTY HUMHU.
3HAYUTEIHHOS MECTO B COICPIKAHHUE Kypca OTBOJIATCS XUMUYECKOMY dKCTIEpUMEHTY. OH OTKPBIBAET
BO3MOIKHOCTh (DOPMHUPOBATH Y YUAIIMKCS YMEHHs pabOTarb ¢ XMMHUYECKHMH BEINCCTBAMH, BBIIONHATH
[POCTHIE XUMHYECKHE OIBITHL, YUHT MIKOTLHUKOB 0e30MacHOMY U 3KOIOTHIECKH IPAMOTHOMY 00paImeHuIo ¢
BeriecTBAMH B OBITY M Ha IIPOM3BOACTBE.

Jlorvka ¥ CTPYKTYpHpPOBaHWE Kypca IIO3BOJISIOT B IIOJNHOM Mepe HCIOJIb30BaTh B 00yueHUH
JIOMMYECKUE ONMEPAIMM MBIIUICHHUS: aHAIM3 M CHHTE3, CPaBHCHHE M aHAJIOTHWIO, CHCTCMATH3AlMIO H
o0o01IeHHe.

M cxoqHbIME JOKyMEHTAMHE JUIS COCTABIICHUS IIpEMepa pabodeit mporpamMMBbl IBHIACH!

1. TIpuxa3 MuroGpHayks oT 17.12.2010r. Ne 1897 «O6 yTBEpX/IeHNM 1 BBSACHHH B ICHCTBHE

OIoC OOO»

2. TIpuxas Muno6puayku ot 17.05.2012 Ne 413 «O6 yTBep:KICHUH ¥ BBEICHUM B JICHCTBHE orocC
cpenHero( MOHOT0) 001Iero 0Oopa3oBaHuA»
TrcsMo MunncTepeTBa 06pasopanus U Hayku PO ot 19 ampens 2011r. Ne03-255 «O BBepeHHH
(heepabHBIX TOCYIAPCTBEHHBIX 00Pa30BATENBHBIX CTAHAPTOB 00mEro 06pasoBaHIA»
4. Tlpuxa3 Muno6prayku Poccuu ot 7 mrons 2012 r. Ne 24480 «O6 yTBepkaeHIH (eaepaTbHOTO
FOCYIapCTBEHHOr0 06Pa30BaTeFHOTO CTAHAAPTA CPEAHEro (IIOJHOT0) 06IIero 06pasoBaHUs»
®eIepaIbHOTO FOCYJAPCTBEHHOTO 06Pa30BATENBHOIO CTAHAAPTa OCHOBHOTO O0ILIEro
oGpazoBanus (pukas MunucTepcTBa 06pasoBanus 1 Hayku Poccutickoi @eziepaiiuu OT 17
nexabpst 2010 r. Ne 1897)

IIpiMepHBIe IIPOrpaMMbI TO YueGHBIM TpeaMeTaM (elepanbHOro 6asucHoro yueGHOro miaHa.
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PaGouas mporpaMva paspaboTaHa Ha ocHOBe aBTopckoii mporpammer  O.C. I'aGpuensna,
cooTseTcTBYIOMEl DeepanbHOMy KOMIIOHEHTY TOCYIapCTBEHHOTO CTaHAapra obmero oGpa3oBaHHA H
tonyineHHod MHUHHCTEPCTBOM 00pasoBaus u Haykm Poccuiickoit ®enepamuu. (I'aOpuemsin 0.C.
viva Kypea xumud st 8-11 xmaccos o6meo6pasosarensHbix yupexnenutt /O.C. I'abpuensn. — 2-e

nepepab. u gom. — M.: Ipoda, 2010).

JlamHas pabouas IporpaMMa MOXeT OBITh Pean3oBaHa IpPH HCIOJB30BAHHM TPAXMIHOHHOMH
1eXHOJOTHH OOYYeHHs, & TAKKe OJIEMCHTOB IPYIHX COBPEMEHHBIX O00Opa3sOBaTEeNbHBIX TEXHOJIOTHH,
nepeoBEIX (OPM M METONOB OOYdeHWs, TaKMX Kak TpPOONEMHBIA METON, Pa3BHBAIOLICT o0yueHue,




WIILIOTEPHBIE TEXHOJIOTHH, TECTOBBI KOHTpPOJIb 3HAaHUM M Jp. B 3aBHCHMOCTH OT CKJIOHHOCTEH,
)1 peOHOCTEH|, BO3MOXKHOCTEH U CIIOCOOHOCTEH KaXI0r0 KOHKPETHOT'O Kilacca B Iapajuieliy.
KoHTpoJb 32 YPOBHEM 3HAHHHA Y4Yal[UXCS IIpeayCMaTpHBAaeT IIPOBEACHHE Ja0OpaTOpHBIX,
[IPAKTUYECKAX, CAMOCTOSTENBHBIX, KOHTPOIBHBIX PaGoT, KaK B TPaIUIIHOHHOM, TaK 1 B TECTOBOH (opmax.
B IloypousoM mnaHupoBaHHH B rpade «lI3yuaemble BOIPOCEDY KYPCHBOM BBIIENCH Martepuall, 1
KOTOPHIH MOIEKHT H3YUESHHUIO, HO He BKIIOUCH B TpeOoBaHUs K yPOBHIO IIOATOTOBKH BBIITYCKHHKOB.
Kouxkpernsie TpeOOBaHMUS K YPOBHIO IIOATOTOBKH BBITYCKHUKOB OIPEAENEHEI IS KKI0r0 ypoKa 1
sioueHs! B [IoypodHOE IIIaHMPOBAHME.
KpoMe Toro, B pe3yJbTarTe H3ydeHus] XUMHIH Ha 6230BOM YPOBHE yUECHHUK TOJKEH:
Ymern
1pO6OOUMb CAMOCTOSTENBHBIN IOMCK XUMHYECKOM MH(pOpMANWU C HCIOIB30BAHUEM Pas/IMIHBIX
HCTOYHUKOB (HAYYHO-TONMYJSIPHBIX H3IaHUM, KOMIIBIOTEPHEIX 0a3 NaHHBIX, PECYpPCOB WuTtepHeTa);
HCIIOIB30BaTh KOMIIBIOTEPHEIE TEXHOIOTHH JUIsi 06paboTKy M mepefadn XuMudeckod madopMaluu u ee
TpeJICTARIIEHNS] B PA3IMYHBIX (hopMmax;
HCI0/1b30BATh PHOGPETEHHbIE 3HAHUS H YMEHNUs B MPAKTHIECKOH NesiTeJJbHOCTH H MOBCETHEBHOM
HYL IS
ICHEHHUS XUMAYECKUX SBIEHUH, IPOUCKOIAIIMX B IPHPOAE, OBITY M HA IPOU3BOJCTBE;
¢ OIpe/lecHAs BO3SMOKHOCTH IPOTEKAHU XUMHIECKHX MPEBPAINCHAN B Pa3IMYHBIX YCIOBUAX M OLCHKH HX
MOCJIECTBUM;
9KOJIOTHYECKH TPaAMOTHOIO IIOBEACHHUS B OKPYKaIOIIEH cpefie; i
OLIEHKU BIIMSHHS XHMHYECKOTO 3arpsi3HEHUS OKPYXKAIOINEW Cpelbl Ha OpraHu3M YeNOBEKa W JpYyrue ]
JKUBBIE OPTaHU3MBI,
§e301TaCHOr0 OBPAIIEH s C TOPIOYAMH ¥ TOKCHYHBIMHE BELECTBAMH, 1a00paTOpHEIM 000Dy AOBAHHEM;
[1pUrOTORIEHHS PACTBOPOB 3aJaHHOM KOHIIEHTPAIUH B OBITY ¥ Ha IIPOU3BOICTBE;
© KPUTHYECKOM ONEHKHM JOCTOBEPHOCTH XMMH4ecKoH MH(OpMAluy, IOCTYymaromedl u3 pasIMYHbIX
HCTOYHUKOB.
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¢ . Apropckas nporpamma O.C. ['abpuernsana paccunTaHa OJHOBPEMEHHO
111 34 uaca 1 68 y4eGHEIX 4acoB B TOJI, TTO3TOMY C IIENBIO PasTPy3KH y4eOHOro MaTepraa (ucxons u3 34
ICOB) B IIPOTPaMMY BHECEHBI KOPPEKTHBEL
OPCKYIO IIPOrpaMMy BHECEHBI CIIECAYIOIUE U3MEHECHHS:
Tema 1. Ctpoenue aroma u nepuoaudeckuii 3axon [I.V. Menneeena.
- UCKTIOYeH:
- 1abopaTopHBIH OmeIT 1.
Tema 2. CTpoeHHe BeleCcTBA.
Varenvuterno KOMAYECTBO YacoB Ha 3 Jaca, T.K. HCKIIOYEHEI TEMBI:
- «! TosmmepeDy, (Tema moapoOHO u3ydanack B 10 kiracce)
- 7107151 BEIXOJ[A TIPOAYKTA PEAKIUH OT TEOPETHUECKA BO3MOXKHOTO (HET B MUHHMYME COJIEP)KAHUS)
Hermoyeno:
- 1ab0paTOPHBIE OIBITHI 3, 4,6.
Tema 3. XuMu4ecKkne peakiuu.
Veenuqeno KOIMIECTBO YacoB Ha 1 4ac T.K., B 3TY TeMy BKJIIOYEHEI BOIIPOCHI, KOTOPHIE HE U3yIalNCh B
KyPCe XUMUM OCHOBHOH IITKOJIBL
IO4CHO!

BOJIBI B XMMHYECKON PEAKIlUU, PACTBOPUMOCTD H KIIacCU(UKAIHS BEIIECTB [0 MPU3HAKY
PACTBOPUMOCTH (HET B 0043aTENEHOM MUHIMYME CONEPIKAHMS)

- XUMUYECKHE CBOWCTBA BOJIBI (TeMa M3ydanach B OCHOBHOM IIKOJIE);

- GHOJIOTMYECKas POJIb TUAPOJIN3A B IUIACTHYECKOM M SHEPTETHIECKOM OOMEHE BELIECTB ¥ SHEPTUH B KIIETKE
(1eT B MHHAMYME COJCPIKAHMA);

- 5EKTPOIUTHYECKOE TI0NyIeHHE AMOMMHYS (HET B 00S3aTEIbHOM MUHUMYME COICPIKaHHs);

- 1aboparopHsle onbIThL 7,10.



Tema 4. Bemecrsa u HX CBOMiCcTBA.
Yeenuueno xommaectso wacos wa 2 waca T. K. naHHAs Tema sBIsETCS KIOUEBOH B Kypce XUMUH cpeHeit
HIKOIB1 ¥ He0OX0qUMa TTOJIHAS CHCTeMaTh3amus Kypca xumun ¢ 8 o 11 iace.
YeHo.
- B20MMOICHCTBHE HATPHS C STAHOIOM enonom (rema m3yganacs 5 10 KJacce)
= 0co0eHHBIe CBOHCTBA a30THOMN U KOHLCHTPUPOBAHHOM CEPHOI KHCTIOTHI; (HET B TpeGOBaHUSX K YPOBHIO
[I0/ITOTOBKH BEIILYCKHHUKOR)
- 1ab0paTOpHSbIe ONBITHL: 17,18 (ecTs ananorHuHbIE AeMOHCTpanuu). VI3 aBTOPCKOM IPOrpaMME! uckiiouersy
HEKOTOPBIC IEMOHCTpAIIMH ¥ 1a6OPATOPHEIE OIBITEL H3-3a HE/I0CTaTKa BPEMCHH Ha MX BBIIOJIHEHHE Py |
HACE B HEJICIIO, TaK KaK aBTOPCKast porpaMma npenycMarpuBaet 1/2 yaca B Hezemo.
TPEBOBAHUA K YPOBHIO INOATOTOBKHU BBINTYCKHUKOB

B pesyanTare H3YYEeHHUA XHMHH Ha 6a30BOM YPOBHE YYE€HHK J0JIKEeH

3HATh / NIOHMMATH

° 6AXCHeTWUe XumuduecKkue noHamun: BEIIECTBO, XMMHYECKHH OJIIEMEHT, aroM, MOJIeKyIa,
OTHOCHTCIIbHBIC ATOMHAA H MOJNeEKyIIpHAS MacChl, HOH, aIOTPONHS, H30TOIBI, XHMHUYECKAs CBSI3b,
/IEKTPOOTPUIATENBHOCTD, BAIEHTHOCTS, CTEIEHD OKHUCIICHHA, MOIb, MOIIPHas Macca, MONSPHELT o6beM,
PUIICCTBA MOJIEKYISIPHOTO M HEMONEKYJIIPHOTO CTPOCHHS, PACTBODEI, OIEKTPONHT W HEIIEKTPOIHT,

-KTPOIUTHYECKAS JUCCONMANHUS, OKHCIHTCTh MU BOCCTAaHOBHUTENb, OKHCIEHHE M BOCCTAHOBJICHHE,
TUI0B0H  ohEKT peaknMH, CKOPOCTh XHMHUECKOl PeaKUMH, KaTalli3, XMMHYECKOE paBHOBECHE,

VIZICPOIHBIH CKeNeT, QyHKIHOHaTbHAS TPyINa, H30MEPHS, TOMOJIOTHS,

© OCHOGHbIE 3AKOMBI XUMUU: COXPAHEHHS MACChI BEIICCTB, MOCTOSHCTBA COCTABA, MEPHOIHIECKHI
38KOH;

© OCHOGHblE Meopuu XUMUUu: XUMUYECKON CBA3H, OIEKTPOIMTHYECKOH IHUCCOLHUAINH, CTPOEHUS
OPTAHUYECKUX COSNUHEHHI;

° savicHellmue eewecmea u MAIMePUanbl: OCHOBHBIE METAIITBI U CILIABLL CepHasi, COJNSHAas, a30THAS U
YKCyCHAS KHCTIOTBL; INENOYH, aMMHAK, MHHCPAIIBHBIE yNOODEHHS, MeTaH, 5THIeH, aneTuieH, OEH301,
9TAHOIL, JKUPBI, MBLIA, TIOK03a, CAaXapo3a, Kpaxmar, KIeT4aTka, OelKH, HCKyCCTBEHHBIE W CHHTETHUECKHE
BOJIOKHA, Kay9yKH, IUIACTMACCEL

yMeTh

®

[ta3b16amp N3yICHHBIE BEINECTBA 10 KTPHUBUATHHONY WITH MEXIyHapOJHOH HOMEHKIIATYpE;

. ORpEGeNnAmy;: BAICHTHOCTE U CTEIIEHD OKHC/IEHHIS XUMHAYECKHUX 3JIEMEHTOB, THII XMMHYECKOH CBSI3H B
COCHIMHCHUSX, 3apAl MOHA, XapakKTep CpeIsl B BOJHEIX pacTBOpax HEOPraHMYECKHX COENHHEHHUI,
OKHCIATCIE W BOCCTAHOBHTENb, MPHHAIEHOCTD BCIICCTB K DPA3JIMYHBIM KIaccaM OPTraHHYECKHX
COC/IMHEHUI,

J XAPAKMEPU306amp: >IEMEHTH MaTBIX [EPHOZIOB TIO MX IOJNOKEHHIO B TIEPHOIMYECKOH CHCTEME
.M. Menneneepa; o6mme XUMHYECKHE CBOMCTBA METAIIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPTaHUYECKHX M OPraHHYeCKHX COCNIMHEHUM; CTPOGHHE M XMMHYECKHE CBONCTBA H3YYEHHBIX
OPraHHYeCKUX COCAUHEHHI;

° O0BACHAMb: 33BYCHMOCTD CBOHCTB BEIIECTB OT UX COCTABA U CTPOCHHUS; IIPUPOIY XUMHUECKOH CBS3H

(HOHHOM, KOBaNEHTHOH, METAILTHYECKO), 3aBHCHMOCTh CKOPOCTH XHMUYECKOH PEaKIMy U HOJI0KEHHSI

NHUMHUYECKOTO PABHOBECHS OT PA3IIHYHBIX taxTopos;

GLINONHAMD  XUuMueckuii IKcnepumenm 1o PAaCO3HABAHMIO BAXHEHIINX HEOPraHHYECKHX U

OPraHHYECKHUX BEINECTB;

o 1pO60OUmMbL CaMOCTOATENBHEI TIOHCK XUMHYECKOM MH(OPMAIMK ¢ HCHOIB30BAHHEM Pa3IHIHBIX
HCTOYHHKOB (HAYYHO-NIOMY/IAPHEIX H3/aHM, KOMIIBIOTEPHEIX a3 JAaHHBIX, PECYpPCOB HrTeprera);



HCHOJIB30BaTh KOMIIBIOTCPHEIE TEXHOJIOIHH T OGpaﬁOTKI/I U IIEpETAYH XUMUYECKOH HH(bOpMaHI/II/I u
€€ IPEACTaBICHUS B Pa3IAYHBIX (bopMax;

HCI0Jb30BATH npnoﬁpe'reﬂﬂble SHAHUST MW YMEHHSI B NPAKTHYECKOH JeATEeIbHOCTH Wu
TNOBCETHEBHOM JKHU3HU T
® 00BsICHeHns XHUMHYECKUX HBHCHHﬁ, NPOUCXOIAIIKX B IIPUPOLE, GLITy 1 Ha IPOU3BOJICTRE;

° OIIPENICNICHUS. BO3MOXKHOCTH IIPOTEKAHUS XUMUIECCKHX NPEBPAICHHA B DPaA3NUYHBIX YCIOBUIX U
OLIeHKH HX IIOCIIC/ICTBHI;

° JKOJIOTHYECKHU T'PAaMOTHOI'O TIOBECHUS B Opr)I(aIOHlefI cpene;

® OIICHKH BIIMSIHUS XUMHYECKOI'O 3arpsAa3HeHus Opr)Ka}OH.[Cf/'I CPE€Ibl HA OpraHW3M 4YeJIOBEeKa U Apyrue
JKUBBIC OPTraHHU3ME;

o 0e30macHOro O6PAIEHHS C FOPIOYMMHA H TOKCHYHBIME BEIIECTBAMH, JIA0OPaTOPHEIM 000pYIOBAHHEM;
e HPUTOTOBJICHHA PaCTBOPOB 32/IaHHON KOHIEHTpPALME B GBITY U Ha TIPOH3BOJCTEE;
KPUTHYCCKON OLEHKH JOCTOBEPHOCTH XHUMHYECKOIR HH(OpMaNKH, NoCTymaromell u3 pasHbIX
HCTOYHHKOB.
Copep:xanue Tem yae6Horo Kypca.
Tema 1.CTpoenue aToma U HepHoAMYECKHiA 3aK0H 1. . Menpneneea -3 gaca.

OCHOBHBIE CBENCHUS O CTPOCHUH aT oM a. Sapo: mpOTOHE! U HeHTPOHBL. M30TOmEL
SNEKTPOHBL JNeKTpoHHast 060109Ka. OHepreTHYecKui yposers. OcoGeHHOCTH CTPOEHHUS JICKTPOHHBIX
000I09eK aTOMOB BIEMEHTOB 4-T0 U 5-r0 IICPHOJIOB NIEPHOTUYIECKOM cucTeMsl JI. 1. Menneneera
\IEPEXOIHBIX seMeHTOB). [ToHsTHE 06 OPOHTANSX. S- B P-OpOUTANH. OneKTpOHHBIE KOH(UTYPAIUH ATOMOB
XHIMUYECKHUX JJIEMEHTOB.

llepuonmueckuit saxon L Meuneneesa B caete YUYCHHST O CTPOCHHUH ATO
M a. Orkperrre IT. Y. Menzeneesbiv NIEPUOJTMYCCKOTO 3aKOHA.

[leproudeckast cucTeMa XuMIYecKuX HTeMeHTOB A. Y. Menneneesa - rpaduueckoe oToGpaxeHne

“PHOTITMECKOTO 3aK0Ha. DH3HYECKHE CMBICI IOPSKOBOTO HOMEPA JIIEMEHTa, HOMepa IIepHOoJa U HoMepa
{DYINBL BaNeHTHBIE 51eKTPOHBL. [IpHYHHEL H3MEHEHHS CBONCTE 3JIEMEHTOB B HEPHOJaX U IPyIax
(IJIABHBIX HOITPYMIIAXx).

[onoxenne Bonopona B nepromuueckoit cucreme. SHadeHme IIEPUOTUYECKOTO 3aKOHA ¥ IIEPHOIUIECKOLH
CHCTEMBI XUMIIECKUX 3nmeMenToB J[. M. Menneneenra mis pasurus HAyK{ U IOHUMaHUS XUMUIECKOH
KapTUHEI MHUpa.

Tema 2. Ctpoenue Bemectna -11 yacos.
Monnas XuMuYecKkas ¢Bs3b. KATHOHB! M aHHOHEL Knaccuduxanus nonos. MorHsie
KpucTajimrieckue pemetky. CBOHCTBA BEIECTB C STUM THIIOM KPHCTALAYECKHX PEeToK.
KoBanenTHas xuMuveckas cBg3b. OnekTpooTpunaTensHOCTs. Ilonspras u HenonspHas
KOBANCHTHBIE CBA3H. Jlumouns. [ToNsSpHOCTD CBA3H M MOIAPHOCTH Moutekyiisl. OOMEHHBIH U TIOHOPHO-
AKLEITOPHBL MEXaHU3MBI 00pPa30BaHMS KOBAIECHTHOM CBS3ML. MonexynspHsie 1 aTOMHBIE KPHCTAILTHIECKIE
uerin. CBoMCTBA BEMECTB ¢ ITHMH THIIAMH KPUCTALTUYECKHX PEIIeToK.

lcTalnndecKas XUMHYECKAas CB A3 b OCOBCHHOCTH CTPOSHHS aTOMOB METAIUIOB.
Verauueckas XUMAYECKas CBSI3b ¥ METAIHISCKAS KpHCTaTn4ecKas pemeTka. CBONCTBA BEIIECTB C
9THM THIIOM CBS3H.
Boxoponuas xumMmuaeckas cBs3b. Mexmonexynspras 1 BHyTpAMONEKyIApHAS BOJOPOAHAS
CBsI3b. 3HAYEHNUE BOJOPOIHOMN CBA3M JUIS OPraHH3AIHE CTPYKTYp OHOIIOJIMMEDOB.
['0 11 m e p b1 TlnacTmaccrr: TepMommacTs: u PEaKTOILIACTEI, X NIPEICTABUTENN U PUMEHEHHE.
BosokHa: Ipupo/HEIe (pacTUTENbHBIE 1 KMBOTHEIE) Ml XAMUYECKHE (MCKYCCTBEHHBIE X CHHTETHYECKHE), HX




[IPCIICTABUTENN U IPHMEHEHHE,
["'az006pasHoe cocTosHYT € BCIN€CTBAa. TpH arperaTHIX COCTOSHHUS BOJEL OcoGennoctn
CTpoCHHUS ra30B. MomnapHENt 06bem ra3006pasHBIX BEIECTB.
[pmviepsl ra3oo6pasHbx IPUPOAHEBIX CMecel: BO3yX, IPHPOIHbI ras. 3arpssnenue aTMocdeps!
{11C/IOTHDBIC O0XH, TAPHUKOBEIN 3¢ dexT) u 60psda ¢ Hum.

IIpencrasureny razoobpasusix Bemects: BOZIOPOX, KMCIIOPOJ, YIIIEKKUCIBIA a3, aMMHAK, STHJICH, 1K
1I0JTyYeHHe, COOUpaHNe U paclO3HABAHUE.

Kunkoe cocroanue Bemecrsa, Bona. ITotpe6Gnenne Boxs! B OBITY U Ha IIPOM3BOCTEE.
JKecTkocTh BOIBI U CIIOCOGEHT ec YCTpaHeHHS.

MutepanbHEIe BOMBI, X HCIIOIb30BAHME B CTONOBEIX 1 JIEYEOHBIX IENAX.

JuIKHe KPUCTAITHL U HX TIPUMEHEHHUE.

I'Bepnoe cocTosnme BemecTna AMop(]HSIe TBEp/IBIE BEIIECTRA B MIPUPOJE U B KU3HU
1ICJI0BEKa, X 3HAYCHUE U IIPEMeHeHue. Kpucramumyeckoe CTPOECHUE BEMIECTRA.

Mucnepcubie cucrte M b [onsTre o AUCIEPCHBIX cucTemax. JlucnepcHas dasa u nucnepcrnonHas
cpenta. Kinaccnukanus JuCciepeHEIX CHCTEM B 3aBHCHMOCTH OT arperarHoro COCTOSHMUS QUCIIEPCHOM Cpeipl

JIICTICPCHOHHOM (askr,

L pyOoucnepeHsle cucTeMEL: 3MyIbCHH, CYCIIEH3HH, a3PO30IIH.

lokoAHCTIepCHBIE CHCTEMBI: TeNH I 30711,

CocraB BemecTBa u cMece i Bewmectsa mosnexynsproro u HEMOJICKYJIIPHOTO CTPOEHHSL.
34KOH TIOCTOSHCTBA COCTABA BEmECTS.

Ilonsrrue «xoms» u ee pasHoBHAHOCTH: Maccoras (OISt 5TEMEHTOB B COEIMHEHAH, 0I5 KOMITOHEHTA B
CMECH - OJIS IPHMECEH, TOJI PACTBOPEHHOTO BEMIECTRA B pactBope) u o6beMuas. Jlons BEIxoa IIPOAYKTa
PCAKIMN OT TEOPETHYECKH BO3ZMOXKHOTO.

JIaGoparopunle onbIToL. 2. Ompenenenre Tuna KpucTammueckoit PELISTKH BELIECTBA U OIHCAHKE €ro
CBOHMCTB. 3. O3HAKOMIIEHHE ¢ KOJUIEKIHeit IIOIIMMEPOB: IIJTACTMACC U BOJIOKOH M H3/ENHS U3 HUX. 4.
Hcnvrranre Boas! Ha xecTKOCTS. Ycrpanenue skecTkocTH BoAbL. 5. O3HAKOMIICHHE ¢ MUHEPATBHEIMI
BOZamH. 6. O3HAKOMIICHHE C JIICTIEPCHEIMHU CHCTEMAME.

IlpaxTHyeckas paGora Nel. Ionyuenne, coGupanue i pacnoznapanue razos.

teva 3. XuMHYecKue peakuun-9 gacor

P

x"eaKU;I/II/I, HOAYyIIHE 663 H3MCHEHHUI coCcTara BemeCTB.Am‘lorponﬂﬂnaﬂno‘rponﬁblc
brlousMeneHyst. [Ipaauns! amorponmy Ha IpraMepe MoauduKamuii KHCIoposia, yrieposa u tbocdopa.
O30m. ero 6uonormyeckas DOJIb.

M3omeps! 1 uzomepus.

Peakuum, uaiymue c usMeHeHnE M cocTaBa BemecTB. Peakiuu coemunenus,
pA3I0KCHNIS, 3aMEIEHNS. X OOMEHa B HeOPraHHYECKOH 1 OPraHU4eCKOM XUMuUH. Peaknum 3x30- u
srioTepmudeckue. Temmooii addexT xumudeckoit PCaKIHH K TEPMOXUMUYECKHE YpaBHEHUS. Peakimu
TOPCHUA, KaK 9aCTHBIA CIydait 9K30TepMHIIECKIX
DPeakmuii,

CKOopoOCTh XHEMHYECKO peaxmum
CrOpoCcTh XMMHYeCKO#H peakimy. 3aBHCHMOCTE CKOPOCTH XHMUYECKOH PEak iy OT IPHPOBI PEATUPYIOIIHX

HCCTB, KOHIEHTpALWH, TEMIICPATYPHI, ILIOMNAIHT TIOBEPXHOCTH CONPUKOCHOBEHHS H KaTAIA3aTOPA.

<KL roMO- ¥ reTeporeHHsle. [ToHATHE 0 KaTamm3e u Karanuzaropax. @epMeHTEI Kak GHOIOTHYECKHE
KaTalu3aTopel, 0COGEHHOCTH HX (BYHKIHOHIPOBAHKS.

O0paTHMOCTh XEMHYECKHUX peaxnu it Heobpatumsie n o6paTuMble XuMHIIeCKre peaxnuy.



- UCTOAHIE XMMUYECKOTO PABHOBECHS J7Ts 06paTHMBIX XHMHUECKHX peakumit. Crioco6sI cMerenns
SIIMHCCKOTO PABHOBECHS Ha IPUMEpPE CHHTE3a aMMUAKA. Honsue 06 ocHOBHEIX HayuHBX TIPUHITATIAX
[IPOM3BOJICTBA Ha IIPHMEPE CHHTE3a AMMHUAKA HIIH CEPHOM KUCIIOTHL.

Pons Boae B xuMuweckoi Peaxuuu. Merunnsie pactBopsl. PactBopumocts 1
KIIacCH(HKAIKS BEWIECTB 110 9TOMY IIPH3HAKY: PaCTBOPHMBIE, MATOPACTBOPHMEIE H HEPaCTBOPHMBIE
BEIlecTBa.

J/ICKTPOTHTEL ¥ HEDTIEKTPOJIHTEL ONEKTPONNTHYeCKAS JHCCOLHUAITH, Kucnotsr, ocHoBanmst 1 comu ¢

JHICH SPCHIS TEOPHH NEKTPOTUTHYECKOH TUCCOLUAIHH,

XuMIYeCKHe CBOHCTBA BOJIBI; B3AMMOCHCTBHE ¢ METalNamMu, OCHOBHBIMH U KHCJTOTHBIMA OKCHIAMH,
PasJloKeHHe 1 06pa3oBaHHe KPHCTATOTHIPATOB. Peaxumu ruzparanuu B opranmaeckoit xmvum.

F'maponus opranmveckux u HEOPraHUYECKHUX COe€HHEHH i. HeobpaTumbrit
raiposi3. OOpaTHMBLI THAPONH3 Coel.

! 1IpOIIN3 OpraHuYecKHX COeMHERHH 1 ero HPaKkTAIECKOE 3HAYCHHE [UISl IOy YeHHUS! THPOIIH3HOTO
% 1 MbLITa. BHOJIOTMYeckast polTk THAPOIH3a B MIACTHIECKOM 1 SHEPreTHUYECKOM OOMEHE BEIEeCTB i
JHEPIHH B KIIETKE.

OKHCIHTENbHO-BOCCTAHOBHTE NIh HEC peaxnuu Crenens okucnenus. OnpeseseHne
CTCIICHU OKUCIIEHHS 110 GpopMyite coenunenus. [TorsTre 06 OKHCJTUTEIBHO-BOCCTAHOBUTEIIEHEIX PEAKITHSX.
Oxucrienre ¥ BOCCTaHOBICHRE, OKHCIATEN U BOCCTaHOBHTEb.

DIEK TP oK 3. DIeKTpou3 Kak OKHCIATE TbHO-BOCCTAHOBHTEIBHEIH MPOLECC. DIEKTPOIH3 pacIiaBoB
¥ PacTBOpOB Ha pUMepe Xiopuna Hatpus. [IpakTadeckoe IPUMEHEHHE JIIEKTPOIIH3a. DIEKTPOIHUTHIECKOE
[10/y YCHUE ATFOMUHUS,

JlaGoparopHsie onbIThL. 7. Peakms 3aMCIIICHHS MC/IU JKENIE30M B PACTBOPE MEHOTO Kymopoca. 8.
Peaxnuu, unymue ¢ 06paszosannem ocanka, rasa u Bogsl. 9. [lonydenne kucnopoa pasioxkeHnem
HICpOKCHIIa BONOPOA C IOMOIIBIO OKCH/IA Mapranma (IV) 1 xaranassr ciporo kaprodes. 10. Iony4enue
BOAOPOIa B3aUMOZIECHCTBIEM KHCIIOTHI ¢ IHHKOM. 11. Pasimungie CIIy4Yau THIPOJU3a CONel.
leva 4. Bemecrsa m ux cBoiicTa -11 yacos.

M e 1 a 11 b1 B3anmozeiicTBie MeTAIIOB ¢ HEMETaIlIaMH (XJIOPOM, CEpOii B KUCIOPOZIOM).
Bsaumoneiictere menounsix i LI€TI0THO3EMENBHEIX METAIUIOB C BOXOH. DIEKTPOXUMHYECKHIiT pan
HalpsDKeHUH MeTaioB. Bsaumonelictere MeTamios ¢ PacTBOPaMH KHCIIOT ¥ CoJlel. ATIOMUHOTEpMHUSL.
Bsanmoneiicteue HaTpHs C 3TAHOJIOM U (hDEHOIOM.

Kopposus meramnos. IousTue o XMMHYECKOH U 3]IEKTPOXUMUYECKOM KOPposuy Metamios. Coocobn:
31T METAIUIOR OT KOPPO3HH.

e e rannsL Cpasaurensuas X@paKTepHCTHKA FalOreHOB KaK HauGoIee THIMYHBIX IPE/iCTABUTeIeH
HemeTanos. OKUCTHTENBHBIE CBOMCTBA HEMETALIOR (B3aumopeiicTBre ¢ MeTaaMu 1 BOZIOPOJIOM).
Boccranopurensrrie croiictea Hemeramion (B3ammopeticTaue ¢ Gonee 3NEKTPOOTPULATEIEHBIMHA
HEMETaUIaMX ¥ CIIOXHBIME BEIIECTBAMH-OKUCIHTEIISAMH).

KuncnoTe Heopramwmueckue u opranudecxkue. Kinaccupukanus xucmor. XuMudeckue

J0HCTRA KMCTIOT: B3aHMOJEHCTRHE ¢ METaJLIaMH, OKCHIaMH METAIlIOB, THIPOKCHIAMH METAJIIOB, COJISIMH,

Hipras (peaknus srepudukanmm). Ocobble CBORCTBA A30THOM Y KOHLIEHTPUPOBAHHOM CEPHON KHCIIOTHL

OCHOBaHHS Heoprammueckue u OpraHud4eckHne OCHOBAHMY, HX KIACCH(HKALL,
Xummgeckue cBOMCTBA OCHOBAHMIL: B3aMMOJICHCTBUE € KHCIOTAMH, KACTOTHHIME OKCHIAME H COJTSIMEL
Pasnoxenue HepacTBOpUMBIX 0cHOBAHHIL.

C o 1 u. Kiraccuduxanus coreit: CPEIHUC, KUCTIBIE X OCHOBHEIE. XUMHUYECKHE CBOMCTBA COJIEH:
#3aMMOJICHCTBHE C KMCIIOTAMH, IET0YaMHy, METALIAMA 1 cojimu. [IpencraBuTenn coseil U UX 3HaYeHwe.
XJ10puT HaTpHsL, KapGoHAT Kapius, hocdar kaspuus (cpenmue COJIH); TUIPOKapOOHATEI HATPHS I




AMMOHHUSA (KHCIIBIC COJIH); runpokcoxkapbonar memu (II) - Manaxur (ocHoBHas COJIb).

KauecTBennsle peaxiuu na XIOPH]-, Cynbar-, i KapOOHAT-AHHOHBI, KATHOH aMMOHH:I, KaTHOHEI JKeJle3a
(II) u (111).

'cnernueckas cBg3p MEXAYy KnaccaMy HEOPraHHYECKHX H OPTaHUYeCKH
-0 €11 HeHHU# [IoHITHE 0 FeHETHYECKOM CBA3M M TeHeTHUECKHX psnax. ['enernyeckuii psy Meraia,
! cnetnyeckuit psn HeMeTama, OCOGEHHOCTH FeHEeTHYECKOTo psiia B OpraHu9ecKoi XUMHUH.

JIaGopaTopHbie onbIThI. 12. Uctsranue PAaCTBOPOB KHCJIOT, OCHOBAaHHH H colief uHamKaTopamu. 13.
Bzaumoneiicreue consaHol kuCIOTH 1 PacTBopa yKCyCHOM KUCIOTHI ¢ MeTaiuiavid. 14. BaaumoneitcTere
COJIHOM KHCIIOTEI H PACTBOPA YKCYCHOM KHCIOTHI ¢ OCHOBAHHSIMEL 15. BaaumozeiicTBre CONSTHOM KUCTOTEI
11 pacTBOpa YKCYCHOM KHCIIOTHI ¢ consmu. 16. TTomydenue u caoiicTsa HEpacTBOPMMBIX OCHOBaHMIL. 17.

! M1pOITu3 XTTOPH/IOB U aIIETATOR IETOYHBIX METAILIOB, 18, OsHakoMIIEHHE C KOJUICKLUSMHE: 2) METAILIOB; 0)
HEMCTAIOB; B) KHUCTIOT; T) OCHOBAHHIA; 1) MUHEPAIOB i GHONOTMIECKHX MATEPHANIOB, COISPKAIINX
HEKOTOPBIE COJIH.

[IpakTaueckas pa6ora No2. Pemenne OKCIICPUMEHTANBHBIX 3a1a4 Ha UICHTU(DHKAINIO OPraHIIeCKIX 1

HCOPTaHUYECKAX COEUHE

YueOHo-TemaTH4ecKuii NIaHHpOBaHHe

L Ne Tembl Bcero DopMbI KOHTPOJISI
| wn dacoB Ypoku IpakTuaeckue KonTpoasunie
L‘ﬁ paboThi pabdoThI

1. | Tema 1. Ctpoenne atoma u 3 3 g -
| NICPUOAMYIECKHH 3aKOH
‘ J .U .MeHuneneesa

2. Tema 2. Ctpoenue 11 9 Ip. p. Nel K. p. Nel
} BEIeCTBA «ITonyuenwue,
1 cobupaHue u
| pacro3HaBaHue

o Ta3oB»
| 3 Tema 3. Xumnyeckue 9 8 - K. p. Ne2
| peaknmuu
I 4, Tema 4.BemectBa 1 ux 11 9 Ip. p. Ne2 Hror K.p. Ne3
CBOlicTBa «Pemmenne
f 9KCHEPUMEHTAIILHEIX
" 3aj1a4 Ha
HACHTUQUKAUIO

| HEOPTaHHIECKUX
J COEAUHECHUN»
| Hroro 34 2 3
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