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1. IosicHUTENLHAA 3aNMNCKA

Kypc  yueOHOro  mpeamera  «xumusi»  oOpa3oBarenbHOM  00JacTu
«ectecTBo3HaHue» «Opranndeckas xumusi» B 10 kmacce u «OOmas xumus» B 11
KJIAaCCE€ YHUBEPCAILHOTO HampasiieHus (0a30BbI YpOBEHb) paccuuTaH Ha | yac B
Hezelo, o0IIee Ynuciao 4acoB 3a 2 roja — 68 U COOTBETCTBYET CTaHIAPTY CPEIHETO
(momuoro) oobmero o6pazoBanus no xumuu (OKI'OC). IIpenonaBanue Bemercs 1Mo
YMK aBropa O.C. I'abpuensna. /lannas pabouasi mporpaMma COCTaBJI€Ha Ha OCHOBE
aBTOpPCKOM mporpaMmbl kypca xumuu s 10-11 kiaccoB o06mieoOpa3oBaTeIbHbIX
yupexaenuit O.C. I'abpuensina (I'a6puensu O.C. Ilporpamma xypca xumuun s §-11
KJIaCCOB 00111€00pa30BaTebHBIX YUpekaeHui (6a30BbIii ypoBeHs) /O.C. ['abpuensH. —
7-e w3a., crepeorunt. — M.: [Ipoda, 2010). DToT Kypc pa3BHBAaeT JHUHHUIO OOYYCHHUS
XUMUH, HAYaTyI0 B OCHOBHOM IIIKOJIC.

B pa6oqeﬁ IIporpaMmMeC HallllId OTPAKCHHUC LOCJIIM U 3aa4d U3YUYCHHUA XMMHH Ha YPOBHC
IIOJIHOI'O 06IHGI‘O 06p330BaHI/IH, U3JI0KCHHBIC B MOSICHUTEIILHON 3aIlMCKE HpHMGpHOfI
IIpOrpaMmEbI 110 XUMHH.

Jannast paboyasi mporpaMma COOTBETCTBYET:
e 00pa30BaTeNIbHBIM CTaHJAPTaM CPEAHETO (TIOJHOr0) o0uiero oOpa3zoBaHus IO XUMUHU
(6a30BbIl ypoBeHB) 2006 T.
® MPUMEPHOU Mporpamme JJjisi cpeaHero (MOJHOTO) 00IIero oOpa3oBaHUs MO XUMHUU
(6azoBelii  ypoBeHb) 2010r. COOpHUK HOPMATHUBHBIX JIOKYMEHTOB. XuUMHUA. M.,
«dpoday, 2010 r.
o yueOHOMY many MBOVY "lIkoma Ne37".

2.Conep:kanue y4eOHOro nmpeamera
10 kaace

Beenenue (1 uac).

[Ipenmer oprannyeckoil Xumuu. CpaBHEHUE OPraHUYECKUX COECIUHEHUM C HEOP-
raHn4eckuMu. [IpupoaHbie, ICKYCCTBEHHBIE U CUHTETUYECKNE OPTaHUYECKUE COEMHE-
HUSL.

Hemoncmpayuu

Kosutekuust OpraHnyecKux BEIIECTB U U3JIEJINN U3 HUX.

JlaGopaTopHbie padoThI
1. Onpenenenue 3JI€MEHTHOTO COCTaBa OPTaHUYECKUX COEAUHEHUI.

Tema 1. Teopusi cTpoeHusi OPpraHuYecKux coeannenuii (1 gac)

Teopust cTpoeHHs1 OpraHMYECKUX COCIUHEHNN. BaneHTHOCTE. XUMHUYECKOE CTPO-
€HUE KakK IOPSA0K COCIMHEHHsI aTOMOB B MOJIEKYJIE COIVIACHO MX BAJIEHTHOCTU. OCHOB-
HBIC ITOJIOKEHUS TEOPUU XUMHUYECKOIO CTPOCHUS OpraHu4ecKuXx coenuHenuu. [lonsarue
O FOMOJIOTMM U TOMOJIOTaX, U30MEPUN U U30Mepax. XUMHUYECKHE (OPMYJIbl U MOJEIH
MOJIEKYJI B OPTaHUYECKON XUMUMU.



Hemoncmpayuu
Mopenu MoJIEKYJI TOMOJIOTOB U U30MEPOB OPTaHUYECKUX COETUHEHUI

Tema 2. YrjieBoaopoabl 1 X NPUPOAHBbIE HCTOYHUKH (12 yacoB)

[Ipuponubiii ra3. Ankasbl. [Ipupoanbiii a3 kak TomauBo. [IpenmyiiecTBa npu-
POAHOrO Ta3a nepea ApyruMu Buaamu tomna. CoctaB MpUPOIHOIO rasa.

AJIKaHbBl: TOMOJIOTHYECKUHN psAJl, U30MEpUS U HOMEHKJIATypa ajJKaHOB. XUMUYe-
CKHE CBOMCTBA aJKaHOB (Ha MpUMEpPE METaHa U 3TaHa): TOPEHUE, 3aMELICHUE, PA3JI0KE-
HUE U AeruapupoBanue. [I[puMeHeHne aJkaHoB Ha OCHOBE CBOMCTB.

AJIKEHBI. DTUJICH, €r0 MOJy4YeHHE (JAETUIPUPOBAHUEM dTaHA U JIETUJpaTaluen
ATaHoja). XMMHUUYECKUE CBOICTBA ATWJICHA: TOPEHHE, KaueCTBEHHBIE peakiuu (ooeciBe-
yuBaHUe OpPOMHOM BOJbI U PacTBOpa MEpMaHraHaTa Kajius), TuapaTaius, noJuMepu3a-
uus. [lonmmatriien, ero cpoiicTBa M NpuMeHeHuWe. [IpuMeHeHue STuieHa Ha OCHOBE
CBOWCTB.

AnkanueHsl U kaydyku. [lonsarue o6 ankajgueHax Kak YIJIEBOJIOPOJAX C JABYMs
JIBOMHBIMH CBSI3IMU. XUMUYECKUE CBOMCTBa OyTanueHa-1,3 u u3onpeHa: odeciBeunBa-
HUE OPOMHOM BOJIBI M MIOJIMMEpHU3alvs B Kayuyku. Pe3uHa.

AJnKHUHBL. AIIETHICH, €r0 TMOJy4YeHHE MUPOJIU30M METaHa M KapOWJIHBIM CIIOCO-
O6oM. XUMHYECKHE CBOICTBA alleTWICHA: TOpeHue, oOeclBeUrMBaHUE OPOMHOW BOJIBI,
MIPUCOEAUHEHNE XJIOpOBOAOpoAa W ruaparanus. lIpuMeHeHue aleTuieHa Ha OCHOBE
cBOMCTB. Peakius monuMepusanuu BUHWIXJIopUa. [TOMMBUHWIXTIOpU U €r0 MpUMeE-
HEHUE.

benzon. Ilonyyenue OeH3o0yia U3 TeKcaHa M aleTUeHAa. XUMHUYECKUE CBONCTBA
OeH30J1a: TOpEeHHe, raJloreHupoBaHue, HUTpoBaHue. lIpruMeHeHne OeH30Jla HA OCHOBE
CBOWCTB.

Hedtb. CoctaB u nepepadorka Hegtu. Hedrenponykrel. beH3un u nonsitue oo
OKTaHOBOM YHCJIE.

Jemoncmpavyuu
['opeHue MeTaHa ¥ OTHONIEHUE €0 K PACTBOPY IEepMaHIraHaTta Kajius U OpOMHOI
BOJIE
[Tosryuenue »THIIeHA, TOPEHKE, OTHOIIEHHE K OPOMHOI BOJIe U pacTBOPY MepMaH-
raHaTa Kajusl.
Paznoxenue kaydyka NpH HarpeBaHWM, UCHBITAHUE MPOJIYKTa Pa3JIOKEHHUS Ha
HETPEACIbHOCTb.
[TosryuyeHue 1 CBOMCTBA allETUJICHA.
Komnexnus «HedTh n mpoayKThl €€ nepepaboTKm».
OTtHol1ieHne 6eH30a K pacTBOpY MepMaHraHaTta Kajius 1 OpoMHOI BoJie.
Jlabopamopnvie onvimoi
1 .M3roroBneHue Moenei MoJIEKyJl YIJIeBOJIOPOIO0B.
2. O3HakoMJIEHHE C 00pa3IlaMu Kay4qyKoB.
3. OsznaxkomiieHue ¢ kouekuuen «HepTs 1 mpoayKTHI €€ mepepaboTKm».
4. OOGHapy)XeHHE HeNpeIeIbHbIX COeAMHEHNH B )KUJIKUX HEPTEIPOTYKTaX.
Koumpononaa paooma Ne 1 no teme «YTI€BOJOPOJbI U UX HNPUPOIHBIE HC-
TOYHUKI



Tema 3. Kucjopoacoaep:kamue coeIMHeHHMs] M UX HAXOXKIeHHE B KUBOM
npupoje (12 yacon)

EQuHCTBO XMMUYECKOW OpraHU3alliy KUBBIX OPraHU3MOB. XHUMHUYECKHI COCTaB
KUBBIX OPTaHNU3MOB.

Couptel. [Tonydyenue staHosia OpOoKEHHEM TIIIOKO3bl M THApaTaldeld 3TUIICHA.
['unpoxcunpHas rpynna kak QyHkiuoHanbHas. [IpencraBienne o BOAOPOIHON CBSI3H.
XVMHUYECKHE CBOMCTBA ATAaHOJIA: TOPEHUE, B3aMMOJIEUCTBHE C HAaTpHEM, 00pa3oBaHUeE
MIPOCTHIX U CJIOXKHBIX 3(DUPOB, OKUCICHHUE B anbaerul. [IpuMenenue sTaHona Ha OCHOBE
CBOWCTB. AJIKOTOJIN3M, €TO MOCIEICTBUAS U TPEAYIPEKICHHUE.

[ToHsiTHE O MIpENETbHBIX MHOTOATOMHBIX cUpTax. [ IHIepruH Kak MpeacTaBUTENb
MHOI'0aTOMHBIX cIUpPTOB. KauecTBeHHas peaklys HA MHOTOaTOMHbIE crupThl. [Ipume-
HEHUE TINLIEpUHA.

Kamennsbiii yrons. ®enon. Kokcoxumuueckoe mpou3BOACTBO U €r0 MPOAYKIIUSL.
[Tonyuenue ¢peHosa KOKCOBaHHMEM KaMEHHOIO yriid. B3aumHoe BiusiHuE aTOMOB B MO-
JeKyJie eHosa: B3auMoOJICHCTBUE C TUIPOKCUIOM HATpUs U a30THOM kuciotoil. [lonu-
KOHJeHcauus ¢eHona ¢ GopManbAeruioM B (peHoJopopMaibaeruinyo cMmoiy. [lpu-
MeHeHHUe (eHosIa Ha OCHOBE CBOMCTB.

Anpnerunpl. [lonydeHne anbaeruioB OKMCIEHHEM COOTBETCTBYIOIIMX CIMPTOB.
XVMMHUYECKHE CBOMCTBA albJEIHIOB: OKUCIEHHE B COOTBETCTBYIOIIYIO KHCIOTY U BOC-
CTaHOBJICHHE B COOTBETCTBYIOUMI ciupT. [Ipumenenue ¢popmanpaeruia u aneTaib/e-
THJa HA OCHOBE CBOMCTB.

KapOoHnoBbie kuciioThl. [lonyyeHne kapOOHOBBIX KUCIOT OKHCICHUEM ajlbieTH-
10B. XMMHUYECKUE CBOMCTBA YKCYCHOM KHUCJIOTHI: OOIIME CBOMCTBA C HEOPTAaHUUYECKUMU
KHCIIOTAaMU M peakuus stepudukanuu. IIpumeHeHne yKCyCHOM KHCIOTBI Ha OCHOBE
CBOWMCTB. BpIcIIne KUpPHBIE KACIIOTHI HA MPUMEPE NATBbMUTHHOBOW U CTEAPUHOBOM.

CaosxxHble 3Qupbl ¥ xkupbl. [lodyyeHue ciioxHbIX 3pUPOB peakuuen sTepuduka-
nuu. CroxHble 3QUpBl B IpUpoJe, UX 3HadeHHe. [IpuMeHeHue CloKHbIX 3(UPOB Ha
OCHOBE CBOWCTB.

Kupsl kak cinoxxkHbie d3Upbl. XUMUYECKHE CBOMCTBA KUPOB: THAPOJIN3 (OMBLIE-
HUE) U TUIPUPOBAHUE KUJKUX KUPOB. [IpriMeHeHne K1upoB Ha OCHOBE CBOMCTB.

YrneBoabl. YrieBoabl, X KilacCHU(pUKaLuUs: MOHOcaxapubl (TJIH0K03a), qucaxa-
puabl (caxaposa) ¥ moymcaxapujibl (Kpaxmal U ILeJUII0JI03a). 3HAUYCHHE YTJIEBOJOB B
’KUBOUM NIPUPOJIE U B )KU3HU YEIIOBEKA.

['mroK03a — BEMIECTBO C ABOMCTBEHHON (DYHKIIMEW — ambAerugocnupT. XuMu-
YECKHE CBOWMCTBA TJIIOKO3Bl: OKUCJIEHUE B IIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B
copOut, OpokeHre (MOJIOYHOKUCIOE U cUpTOBOe). [I[puMeHeHne ritoKo3bl Ha OCHOBE
CBOWCTB.

HMucaxapuasl v nonaucaxapusl. [loHsATHE 0 peakusx MOJUKOHJIEHCAUU U TH /-
pOJIM3a Ha MPUMEPE B3aUMOIIPEBPAILECHUI: TIIFOKO3a <> MOJIMCaXapH/I.

Hemoncmpayuu

OxucIieHrEe 3TaHoJIa B aJbAETH/I.

KauecTBeHHas peakuysi HA MHOTOATOMHBIE CIIUPTBHI.

Komneknus «KaMeHHbBIN yroyib U MPOAYKTHI €r0 NEPepadOTKM.

KauectBennble peakuuu Ha (HEeHO.

Peakiust «cepeOpstHOTO 3epKajay aabJIeruI0B U TIIIOKO3bI.

4



Oxucnenue aabJeruoB U TI0KO3bl ¢ OMOIIIbI0 ruapokcuaa meau (I1).
[Tonydyenue sTunaneraTa u n30aMmuialerara.
Komnekuus a3¢upHBIX Mace.
KauecTBeHHas peakiusi Ha Kpaxmall.
Jlabopamopnvie onvimaol
CBoiicTBa 3TUIIOBOTO CIHPTA.
CaoiicTBa riaunepuHa.
CaoiicTBa popMambaeTua.
CBoiICTBA YKCYCHOM KHUCIIOTHI.
CBoiicTBa )XHUpPOB.
CpaBHeHUE CBOMCTB PacCTBOPOB MbLIA U CTUPAIHHOTO TTOPOIIKA.
CBOMCTBA IITIOKO3BI.
. CBoiicTBa Kpaxmaina.
Koumpwzbuaﬂ paooma Ne 2 nio teme «Kucnopoacoaepkaiinue opraHu4ecKue
COCIMHEHMSI U UX HAXOXKICHUE B KUBOM MPUPOJIC»

O~No oD

Tema 4. A3oTcoaep:kalue OpraHMyecKue COeJMHEHHMs] U UX HAXOXKICHUE B
sKUBOM mpupoxe (6 yacos)

Awmunbl. [Tonsitue 06 amunax. [lonydeHne apoMaTuyeckoro aMmHa — aHUJIMHA
— W3 HUTPOOEH30J1a. AHWJIMH KaK OpraHu4ecKoe OCHOBaHUE. B3anmHoe BiMsiHUE aTo-
MOB B MOJIEKYJIE aHWJIMHA: OCJIa0JIEHUE OCHOBHBIX CBOMCTB M B3aHMMOJIEUCTBHE C OPOM-
HOM Bonoi. [[pumeHeHne aHnIMHa Ha OCHOBE CBOMCTB.

AMHMHOKHUCIIOTHL. [loydeHre aMUHOKUCIOT U3 KapOOHOBBIX KHCIIOT U TUAPOIU-
30M OenKoB. XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM(OTEPHBIX OPTaHUYECKHUX CO-
€AMHEHUI: B3aUMOJEHCTBUE CO LIEI0YaMH, KUCIOTAMH U APYT C APYroM (peakius mo-
nukoHaeHcanuu). [lentuanas cBsS3p U nonunenTuabl. [IpuMeHeHre aMUHOKHCIOT Ha
OCHOBE CBOWCTB.

benku. [Tomydenne 6enKOB peakimen MOIMKOHACHCAIIMN aMUHOKUCIOT. [lepBuy-
Has, BTOPUYHAS U TPETHUYHASI CTPYKTYpPHI O€IKOB. XUMHUECKHE CBOMCTBA OEIKOB: rope-
HUe, JICHAaTypaIus, TUIPOJIU3 U IBETHBIC peakiuu. bruoxumudeckue QyHKIINN OCTKOB.

['eHeTnueckas CBs3b MEXKIY KJIaCCaMU OPTAHUYECKUX COCIMHEHUN.

Hemoncmpayuu

Peaknust anuamHa ¢ OpOMHOM BOJIOM M COJISTHOM KHUCIIOTOM.

JlokazarenbCcTBO HAMMUUS PYHKIIMOHAIBHBIX TPYIIN B pACTBOPaX aMUHOKHUCIIOT.

PactBopeHue u ocaxxjaeHue OCIKOB.

[{BeTHBIE peakuy OEJIKOB: KCAHTOIPOTEMHOBAsI U OMypeTOBasl.

['openue nTuubero nepa v MepCTsIHON HUTH.

Moaens monexynsl JTHK.

[IpeBpaieHus: 3TaHOJ — ATUJIEH — JTUJIECHIJIMKOIb — JTUJICHIJIMKOIAT MEIU

(1D);

3TAHOJ — 3TaHaJIb — TAHOBas KUCIOTa

Jlabopamopnusie onvimaul

1. CaoiicTBa O6enKOB

Ilpakmuueckaa paboma Ne 1 «PenieHne 3KCHEPUMEHTAIBHBIX 3a/lay HA WICH-
TU(UKALIMIO OPTAaHUYECKUX COETUHEHUIN



Tema 5. McKycCTBeHHbIE M CHHTETHYECKHE OPraHMYeCKHe COeIUHEeHUs
(2 gyaca).

HckyccTBeHHbIE noauMepsl. [loilydyeHne MCcKyCcCTBEHHBIX MOJIMMEPOB, KaK MpO-
JTYKTOB XUMHUYECKOU MOIU(MUKAIIMN TPUPOJTHOTO MOJTUMEPHOTO ChIpbs. MICKyccTBeHHbIE
BOJIOKHA (alleTaTHBIN IIENK, BUCK03a), UX CBOMCTBA U IPUMEHEHHUE.

Cunretnyeckre noauMepbl. [[oaydeHne CUHTETHYECKUX MOJIUMEPOB PEAKIUSMHU
NOJIMMEPU3ALNH U MOTUKOHAeHcauu. CTPYKTypa MOJUMEPOB: JIMHEWHAs, pa3BETBIICH-
Hasi U TPOCTpPaHCTBEHHas. lIpencraBuTesn CHHTETMYECKUX IUIACTMACC: MOJIMATHUIIEH
HU3KOTO W BBICOKOTO JAaBJICHUS, MOJUMPONWICH U MOJUBUHUIXJIOpUA. CHUHTETHUECKUE
BOJIOKHA: JIABCaH, HUTPOH U KaIlPOH.

Hemoncmpauuu.

Komnekus ninactMace 1 U34eIui U3 HUX.

Kosuteknns CKyCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH W U3AECIUMN U3 HUX.

PacniozHaBaHue BOJIOKOH MO OTHOLLIECHUIO K HarPEBAaHUIO U XUMUUYECKUM PEAKTH-

BaM.
Jlabopamopnvie onvimaol
1. O3HakoMJIeHHE C KOJUIEKIIMEH MIacTMacc, BOJIOKOH U Kay4yKOB.
Ilpakmuueckasa padoma Ne 2. Pacnio3HaBaHUE IJIACTMACC U BOJIOKOH.

Tema 6. Buosioru4yeckn aKkTHBHbIE OpraHnyeckue coequnenus (1 gac).

depmeHThl. DepMEHTHl KaK OMOJIOTHYECKHE KaTalu3aTophbl OCIKOBON MPUPOIHI.
Ocob6ennoctu GyHKIIMOHUpOBaHUs (HepMeHTOB. Posib epMEHTOB B JKH3HEIEATEIHHO-
CTH UBBIX OPTaHU3MOB U HapOJHOM XO3SIUCTBE.

Butamunel. [lonsitue o ButamuHax. HapyiieHus, CBsi3aHHbIE C BUTAMHHAMU:
ABUTAMUHO3bI, TUIIOBUTAMUHO3bI M TUTIEPBUTAMUHO3bI. Butamun C Kak mpeacTaBUTENb
BOJIOPACTBOPUMBIX BUTAMHUHOB M BUTAMHH A Kak MPEACTaBUTEINb KUPOPACTBOPUMBIX
BUTaMUHOB.

['opMoHEL. TIoHSITHE O TOPMOHAX KaK T'yMOPAJIbHBIX PETYISTOPAX KU3HEIESITEb-
HOCTH XUBBIX OpraHn3MoB. NHCYJIWH 1 aJipeHaIuH KaK MPeICTaBUTEIN TOPMOHOB.

JlexapctBa. JlekapcTtBeHHass xumusi. ACnupuH. AHTUOMOTUKU U JUCOAKTEPHO3.
HapkoTtuueckue Bemectsa. Hapkomanus, 6opb0a ¢ Hell ¥ mpoduIakTHKa.

Hemoncmpayuu

Paznoxenue nepokcuia BOJopoaa KaTaaa3zou ceIporo msica, Kaptoders.

Komnexkunss CMC, coaepkalux SH3UMBI.

Ucnbrranue cpensl pactBopa CMC UHIUKATOPHOM Oymaromu.

Nnmoctpanuu ¢ pororpadusMu KUBOTHBIX C Pa3IMUHBIMU (hopMaMu aBUTaAMMU-
HO34.

KoJsnekiusi BATAMUHHBIX TIpenapaToB.

HcnbrTanue cpeqibl pacTBOpa aCKOPOMHOBOM KUCIOTHI MHAUKATOPHON OyMaroi.

HcnibiTanne anTedHoro npenapara MHCyJInHa Ha OeJoK.



11 kiaace

Tema 1. CTpoenue aroma u nepuoandeckuii 3akon I. U. Menaeneesa (3 4)
OCHOBHBIE CBEICHHS O CTPOCHHUH aTOMa.

SAnpo: npoToHbI U HEUTPOHBL. M30TONBI. DIIEKTPOHBI. DNEKTPOHHAS 000J04YKa. DHEpre-
TUYECKU ypoBeHb. OCOOCHHOCTU CTPOEHUS AJIEKTPOHHBIX 000J0YEK aTOMOB 3JIEMEH-
TOB 4-T0 U 5-TO MepuooB nepuoaudeckoit cuctemol JI. M. Menaeneea (rmepexoiHbIX
anemeHTOB). [loHaTHEe 00 OopOUTANAX. S- U p-OpOUTaIU. DIEKTPOHHBIE KOHPUTYpAIIUU
aTOMOB XMMHYECKUX 3JieMeHTOB. [lepuoanueckuin 3axkoH /I. . Menneneesa B cBere
yuyeHus: o ctpoeHun aroma. Otkpeitue Jl. M. MenaeneeBbIM NeprOANYECKOTO 3aKOHA.
[Tepuonuueckas cucreMa xumuueckux 3nemeHToB JI. . MenneneeBa — rpaduueckoe
OTOOPAKEHHUE MEPUOJUYECKOro 3aKoHa. DU3NYECKH CMBICT MOPSAIKOBOIO HOMEpa
AJIEMEHTa, HOMEpa Mepuoja U HoMepa Irpymibl. BaneHTHbie 37eKTpOoHbL. [IpuyuHbl n3-
MEHEHHUS CBOMCTB 3JIEMEHTOB B MEPUOJIaX U rpymnax (riaaBHbIX noAarpymnmnax). [lomoxe-
HUE BOJOPOJA B IEPUOIUYECKON CHUCTEME. 3HAYEHUE NIEPUOJNIECKOTO 3aKOHA U NIEPUO-
TUYECKOW CUCTEMbI XUMUYECKUX 3eMeHToB JI. . MenneneeBa sl pa3BUTUS HAYKU U
MMOHUMAaHUSl XUMUYECKOW KapThHbI Mupa. JlemoHcTpauuu. Paznuunbeie ¢popmbl nepuo-
JTUYECKOM CUCTeMBbl XMMHYECKUX 3jieMeHTOB [l. 1. MeHpaeneena.

Tema 2. Ctpoenue Bemecrna (12 4)

HNonnass xumuueckasi cBsi3b. Katnonsl u anuonsl. Knaccudukaius nonos. MonHbie
KpUcTaJuInueckue pemetku. CBOMCTBA BEUIECTB C ATUM THUIOM KPUCTAUIMYECKHUX pe-
meTok. KoBajieHTHasi XMMH4YeCKas CBSA3b. DJIEKTPOOTpULIATENbHOCTh. [longpHas u
HETIOJISIpHAs KOBAJIEHTHbIEC CBsA3U. Jlumnounb. [loysipHOCTH CBSI3M U MOJIIPHOCTHh MOJIEKY-
7bl. OOMEHHBIN U TOHOPHO-AKLENTOPHBIA MEXaHU3MbI 00pa30BaHUsl KOBAJEHTHOU CBSI-
3. MOJIEKYJIIpHBIE U ATOMHBIE KpUCTA/NIMYECKUE permeTku. CBONCTBA BEIIECTB C 3TH-
MH THIAMU KPUCTAJUIMYECKUX peulieTok. Mera/uinyeckas XuMu4eckas cBs3b. Oco-
OEHHOCTH CTPOEHUSI ATOMOB METAJIOB. MeTainyeckass XUMU4ecKas CBs3b U METaJlJIU-
yeckasi Kpuctaluimieckas pemrerka. CBOKWCTBa BEUIECTB C TUM TUIIOM CBsi3u. Bogopon
Hasi XUMHMYECKasi CBfA3b. MeEXMOJIEKyIsipHAs U BHYTPUMOJICKYJISIpHAsE BOAOPOIHAS
CBSI3b. 3HaUEHNE BOJOPOHOMN CBSA3U JJISI OPTAaHU3AIUU CTPYKTYP OUOTIOIUMEPOB.
Konrpoasnas padora Nel. Ilepuoguveckuii 3aK0H M TUIIbI XUMHUYECKOH CBSI3HU
CocraB BemecTBa M cMecell. BenjecTtsa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTpOE-
HUsl. 3aKOH ITOCTOSIHCTBA cocTaBa BewlecTB. [loHATHE «Ions» M €€ pa3HOBHIHOCTHU:
MaccoBag (107151 JIEMEHTOB B CO€ITMHEHUH, JI0JISI KOMIIOHEHTa B CMECU — JI0JI IIpUMe-
CeH, JI0JIs1 paCTBOPEHHOTO BEIECTBA B pacTBope) u oobemHas. [lomumepst. [Tmactmac-
Chl: TEPMOILIACTBl U PEAKTOIUIACTHI, UX MPEJICTABUTENU U MpUMeHeHue. BomokHa: mpu-
poaHbIe (PACTUTENIbHbIC U JKUBOTHBIC) U XUMHUYECKUE (MCKYCCTBEHHbIE U CHHTETHYE-
CKH€), UX MPEJCTABUTEIN U IPUMEHEHHE. ['a3000pa3Hoe COCTOSIHHUE BeecTBa. 1pu ar-
peraTHbIX COCTOSIHUS BOJIbl. OCOOEHHOCTH CTPOEHHMsI ra3oB. MoJsipHbIil 00beM ra3000-
pa3HbIX BemiecTB. [IpuMepsl ra3000pa3HbIX MPUPOIHBIX CMECel: BO3IYyX, MPHUPOIHBIM
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ra3. 3arpsizHeHre aTMocgepbl (KUCIOTHBIE MOKIW, MapHUKOBBINA 3¢ dekT) u 6oprda ¢
HuM. [IpencraButenu razoo0pa3HbIX BEIIECTB: BOAOPOJ, KUCIOPO, YIJIEKUCIBIA ras,
aMMuak, 3TuiieH. Mx monydyenue, coOupanue u pacno3HaBanue. K u 1koe coCcTO 5
HUeE BelecTBa. Bona. [lorpebienne Bojibl B ObITY U Ha IPOU3BOJCTBE. JKECTKOCTh
BOJIBI M CITOCOOKI ¢ ycTpaHeHusl. MUHepanbHbIE BOJBI, UX UCIIOJIH30BAHUE B CTOJIOBBIX
1 Je4eOHbIX 1enax. JKukue Kpuctauibl U uX npuMeHeHne. TBep1o0e COCTOSIH U
€eBeIecCTB a. AMOpQHBIC TBEpbIC BEIIESCTBA B MPUPOJIE M B KU3HU YEJIOBEKA, UX
3HAYEHHE U NMpUMEHEeHHne. KpucTtamimyeckoe cTpoeHrue BemecTBa. [l mcme p ¢ H Bl €
cucTteMbl. [loasitue o qucnepcHbix cucremax. JlucnepcHas dasza u qucnepcuoHHas
cpena. Knaccudukanusi 1UCepcHbIX CUCTEM B 3aBUCMMOCTH OT arperatHoro COCTOSI-
HUS JUCTIEPCHOM Cpejibl U IucriepcuoHHON ¢a3bl. ['pyboaucnepcHble CUCTEMBI: IMYJIb-
CHH, CYCIIEH3UU, a3P030JId. TOHKOIUCTIEPCHBIE CUCTEMBI: T€JIA U 30JIH.

JleMoHcTpanum.

Mopenp KpUCTaJUIMYeCKOW pPeleTKu Xjaopuaa HaTpus. OOpa3ibl MUHEPAIOB C HOHHOM
KPUCTAJUIMYECKON PEIIETKOM: KaJIbIMTA, raauTa. MoJaenu KpUCTAUIMYECKUX PEIIETOK
Moma, anmaza, rpadura. Monens monexynbl [JHK. Tpu arperatHbix coCTOSIHUSI BOJIBI.
OOpa3ipl HAKUTIK B YallHUKE U TPyOax HEHTPAIbHOIO OTOomIeHUs. JKecTKoCTh BOJIbI U
crocoOrI ee yctpaneHus. [Ipubopsl Ha KUAKKUX KpucTamiax. OOpasisl pa3InyHbIX JIUC-
IIEPCHBIX CHUCTEM: SMYJbCHUM, CYCHEH3HMM, a’po3osieil, renerl m 3onei. Koarymsauws.
Cunepesuc. Dddext Tunnans.

JlabopaTopHbIe ONBITHI

1. Onpenenenne TMNa KPUCTATUIMYECKON PEIIETKU BEILIECTBA U ONMKMCAHUE €r0 CBOWCTB.
2. O3HaKOMJIEHHE C MUHEPATbHBIMU BOJAMH.

IpakTnueckas padora Ne 1. Ilonnyyenue, coOupaHue U paclio3HaBaHHe ra3o0B.
Tema 3. Xumnueckue peakuuu (10 4)

Peaxnuu, ugymue 63 M3 MEeHEHHUSICOCTAaBa BEIleCTB . AIJIOTPONHS U
aJUIOTPOTIHBIE BUJOU3MEHEHUs. [IpuunMHBl amgoTponuu Ha mOpumepe MoauduKaui
Kuciopoaa, yriepoaa u dochopa. O30H, ero Ouosoruueckas poib. MzoMmepsl u uzome-
pus. Peakxnuuu,uagymume c iBMEHEHHUEM cocTaBa BeuecrTB. Peak-
MY COCTMHEHMS, PA3JIOKEHUS, 3aMEIIICHNUS U 0OMEHa B HEOPTraHUYECKON M OpraHuye-
CKOM XuMUHU. Peakiuu 3k30- © dHAOTepMHUYEeCKHE. TermmoBoi 3¢p(eKT XUMUISCKON pe-
AKIMHU U TEPMOXMUMHUYECKNE YpaBHEHHUs. Peakinu ropeHus, Kak YaCTHBIA CIIy4al 3K30-
TepMHUUYECKUX peakimil. CKOpPOCTh XUMHUUYECKOMN peakuuu. CKOPOCTh XU-
MHYECKOW peakinu. 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEaKUUu OT MPUPOJbI
pearupyronmx BEUIECTB, KOHIEHTPAIIMU, TEMIIEPATYPHI, MIIOLIAIN TOBEPXHOCTHU COIPHU-
KOCHOBEHMS U Kartanu3aropa. Peakiiuu romo- u rereporeHssie. [loHdaTre o kaTanuse u
KatanuzaTopax. DEepMEeHTHl Kak OWOJOTHYECKHE KaTaau3aTopbl, OCOOCHHOCTH WX
byHkuroHupoBaHus. O 6 paTUMOCTHh XM MU U € C K U X peakiuii. Heobpatumbie
1 obpaTtuMbie XuMu4eckue peakiuu. COCTOSHHE XUMUYECKOTO paBHOBeCUs NJisi 0Opa-
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THMBIX XUMUYECKUX peakiuii. CriocoObl CMEIIEHUSI XUMHYECKOTO PAaBHOBECHS Ha TIPH-
Mepe cuHTe3a aMMuaka. [ToHsiTue 00 OCHOBHBIX HAYYHBIX MPUHIUIIAX MPOU3BOJICTBA HA
IpUMeEpE CUHTE3a aMMHUaKa UM CEPHOUN KUCIIOThI. PONb BOOBIB X UM U Y E€CK O M pe-
akuuu. VMctuHHbIE pacTBOphl. PacTBOpUMOCTh M KiaccuUKAIUs BEIIECTB MO ITOMY
MIPU3HAKY: PaCTBOPUMBbIC, MAJIIOPACTBOPUMBIE U HEPACTBOPUMBIC BEIIECTBA. DJIEKTPO-
JUTHl U HESJIEKTPOJIUTHI. DIEKTPOIUTHYECKass aucconuanus. KucioTel, OCHOBaHUSA U
COJIM C TOYKHU 3PEHHSI TEOPUU IIEKTPOJIUTHUYECKON TUCCOIMANNU. XUMHUYECKUE CBOM-
CTBa BOJbI: B3aUMOJICHCTBUE C METaJJIaMH, OCHOBHBIMU U KUCIIOTHBIMU OKCUAAMHU, pa3-
JIO’KEHHE U 00pa3oBaHUe KpUCTamtoruaparos. PeakIuu rufjpataliii B OpraHu4eckon Xu-
MAA. [ M I pPONTU3 OPTaHUYECKUXMUHEOPTAHUYECKUX COCTUHECHHU I .
HeobOpatumeblit ruaponn3. OOpaTUMBIN THAPOINU3 COJIe. ['Mapoan3 opraHuueckux co-
€MHECHUI U €ro MPAKTUYECKOE 3HAYCHUE JJIsl OJIYYEHUS TUAPOIU3HOTO CIIUPTA U MBbI-
na. buonoruueckas poJib TUAPOIU3A B IUIACTUUYECKOM M DHEPreTUYEeCKOM OOMEHE Be-
IIECTB U SHEPTUU B KIIETKE. O KU CITUTEIBbHO-BOCCTAHOBUTEI b HBIED € A
K 11 1 U. Ctenenb okucaeHus. OnpeaeneHue CTENeHN OKUCIeHus o Gopmysie CoeTHe-
Hus. [lonarre 00 OKUCIUTENbHO-BOCCTAHOBUTENBHBIX peakiusx. OKUCICHUE U BOCCTa-
HOBJICHHUE, OKUCIIUTEIh U BOCCTAHOBUTENb. D 1 € K T P O J1 U 3 . DIEKTPOJIHU3 KaK OKHC-
JIUTEIbHO-BOCCTAHOBUTEIBHBIN MpoLecC. DIEKTPOJIU3 PACIUIABOB U pACTBOPOB HA IMpHU-
Mepe xaopuaa Hatpud. [[pakTuyeckoe MpUMEHEHUE AIEKTPOJIN3a. DICKTPOIUTHYECKOE
MOJTyYEHUE ATFOMUHUS.

KonTtpoJsbHas padora Ne2 XuMu4ecKkue peakiuuu

JdemoncTpanuu. IIpeBpaimienrue cepbl KPpUCTALIMYECKOW B IUIACTUYECKYr0. Mojenu
MOJIEKYNl H-OyTaHa M M300yTaHa. 3aBUCUMOCTH CKOPOCTH PEaKIMHU OT MPHUPOIBI Be-
IIECTB Ha MPUMEPE B3aUMOJICHCTBUS PACTBOPOB PA3TUUYHBIX KUCIOT OJMHAKOBOW KOH-
LEHTPALNK C OJJMHAKOBBIMU T'PaHyJIaMU I[IUHKA U B3aUMOJCHCTBUSI OAMHAKOBBIX KyCOY-
KOB pa3HbIX METAJUIOB (MarHus, IMHKa, 5KeJie3a) C COJISTHOM KucimoTo. Bzaumonaeicteue
PacTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMHU THOCYJIb(aTa HATpUsl pa3TUYHOU KOHIICH-
Tpalyu ¥ TeMnepaTtypsl. Pa3zinoxkenne nepokcuaga BOJOPOaa C MOMOIIBIO KaTaIn3aTopa
(oxcuaa mapranna (IV)) u karanassl cbIporo msica v ceiporo kaprodens. [Ipumepst He-
oOpaTUMBIX pEaKIil, UIYIMNUX ¢ 00pa30BaHMEM OCalKa, ra3a Wid Bojabl. Bzanmoneii-
ctBue Hatpus ¢ Bojaou. [lomyuenue okcuna docdopa (V) u pacTBopeHHe €ro B BOJEC;
UCIIBITAaHUE TIOJIYYEHHOTO pacTBopa JiakmycoM. OOpasibl KpucTamuioruapatoB. ['uapo-
T3 KapOOHATOB MICIOYHBIX METAJUIOB U HUTPaToB 1uHKa v cBuHIa (I1). [Tomyuenue
MbLIa. [IpocTenime OKHUCIUTEIbHO- BOCCTAHOBUTEIIBHBIE PEAKIMUA: B3aUMOJICUCTBUE
IIUHKA C COJISTHOM KHCIIOTOM U kene3a ¢ pactBopoM cyibdara meau (II). Moaens sek-
TPOJIM3HOW BaHHBI JJIsl TOJydyeHus amoMuuus. JlabopaTopHbie onbiThl. 3. Peakuuu,
Uaymye ¢ 00pa3oBaHUEM Ocajika, ra3a v Boabl. 4. [lomydeHue kucmopoaa pa3ioKeHuEM
MEepPOKCHUa BOJAOPO/Ia ¢ MOMOIIbI0 okcuaa mapranna (IV) u karanasbl ceiporo kaprode-
1. 5. PaznuuHble ciydan ruaposinsa COJIEH.

9



T e M a 4. BemmecTBa U uX cBoiicTBa (8 4)

M e 1 a i a1 bl . B3aumoseiicTBue MeTauioB ¢ HeMeTalaMu (XJIOpOM, CEpOol M KUCIIO-
pozioMm). BzaumopeicTBre MIETOYHBIX U HIETIOYHO3EMEIBHBIX METAJUIOB C BOJOU. DJeK-
TPOXMMUYECKHUI P HANPSHKEHU MeTaJUIoB. B3anmoelicTBre METAIOB C pacTBOpa-
MU KUCJIOT U COJiel. AoMuHOTEpMUs. B3aumoaeiicTBue HaTpusi ¢ 3TAHOJIOM U (PeHO-
aoM. Kopposus mertamios. [loHATHE 0 XMMHYECKOM U DJIEKTPOXUMHUUYECKOU KOPPO3UH
MeTasuioB. CriocoObl 3alUThl METAIUIOB OT Koppo3ud. H e M e T a 11 11 b1 . CpaBHUTENb-
Hasl XapaKTEepUCTHKa TajoreHOB KaK HamOoJiee THIMHUYHBIX MpPEICTaBUTENICH HeMeTal-
70B. OKHCIUTENbHBIE CBOMCTBA HEMETAIUIOB (B3aUMOJICHCTBUE C METAJJIAMU U BOJIOPO-
noMm). BocctaHoBUTENBbHBIE CBOMCTBA HEMETAUIOB (B3aUMOJICHCTBUE C OOJiee AIEKTPO-
OTpULIATEILHBIMU HEMETAIUIAMU U CJIOKHBIMU BEIIECTBAMHU-OKUCIUTENsIMU). K cao T
Bl HEOpPraHMUYECKUEUOpran uy e ¢ K u e . Kinaccuukanus kucior. Xumuye-
CKHME CBOWMCTBA KMCJIOT: B3aHUMOJCUCTBUE C METAIIAMH, OKCUIAAMU METAJUIOB, TUAPOK-
CUJaMU METAJIJIOB, COJSIMM, criupTamu (peakuus stepudukanuu). OcoOble CBOMCTBa
430THOM M KOHLIEHTPUPOBAHHOMN CEPHOM KUCIOTB. O CHOBAHUSIHEOPTraHHU Y€ C
Kueunopranudueckue.OcHoBaHMs, UX Kiaccudukanus. XuMAYECKUE CBOMCTBA
OCHOBAHUU: B3aUMOJICUCTBHUE C KUCIOTaMHU, KUCIOTHBIMU OKCHAAMHU U coyisiMu. Pasio-
’KeHHe HepacTBOpUMBIX ocHoBaHMM. Conu. Knaccudukanus coneit: cpeaHue, KUCIbIe U
OCHOBHBIC. XMMHUUYECKHE CBOMCTBA COJICH: B3aMMOACUCTBUE C KUCIOTAMHU, IICI0YaMU,
MeTayuiaMu U cosisiMu. IlpencraBurenu conell M MX 3HaYeHUe. XJIOpPUA HATpus, Kapoo-
HaT KanblMs, ¢pocdaT Kaiblus (CpeaHUE COJM); THAPOKapOOHATHI HATPHUS U aMMOHUS
(xucnbie conn); ruapokcokapobonar menu (II) — mamaxut (ocHOBHas cousb). Kaue-
CTBEHHBIE PEaKIUU Ha XJIOPHUA-, CyJb]aT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHWUS, Ka-
tronsbl kene3a (Il u (Ill). leneTundyeckasicBI3bMEKIy KIaACCAMUHEOpTaH
MYECKHUX U OPrTraHUYECKUX CcOeNuHEHUMU. [loHaTue o reHeTnueckon
CBSI3U U T'€HETHUYECKHUX psfax. ['eHeTmueckui psig mertamwia. [ eHeTuyeckui psig Heme-
tajuia. OcOOEHHOCTH T€HETHYECKOTr0 psiJia B OpPraHNnYeCKON XUMUU

IIpakTuueckas padbora Ne2 Xummnuyeckue CBOMCTBA KMCJIOT U OCHOBAHM I
JMemonctpanun. Komnekius oOpa3ioB MeTayioB. B3aumopaeiicTBre xejesza ¢ cepoi.
I'openue marnusa B Kuciaopoze. Bzanmonencteue meaoqH03eMENbHBIX METAUIOB C BO-
0. B3aumMoaencTere HaTpus C dTaHOJIOM, [IUHKA C YKCYCHOM KUCIOTOW. B3anmonen-
CTBUE MEIU C KOHLICHTPUPOBAHHOM a30THOM KHCIIOTOW. Pe3ysbTaThl KOppO3UU METaJI-
JIOB B 3aBUCHMOCTH OT YCJOBHM ee mporekanus. Kosuekius oOpas3loB HEMETaslIOB.
Kosnekiust npupoaHbIX OpraHuYeCKUX KUCIOT. B3anmoneicTBre KOHIIEHTPUPOBAHHOMN
CEepHOM KHUCIOTHI ¢ caxapoM. OOpa3ibl NPUPOIHBIX MUHEPAJIOB, COACPKALUIUX XIJIOPH]L
HaTpus, kapOboHat Kanblus, hocdat kanpius u ruapokcokapoonar meau (I1). [amenue
conbl ykcycoM. KauecTBeHHbIE peakMy Ha KATUOHBI U aHUOHBI.

JlabopaTtopHble onbIThl. VcnbITaHuE pacTBOPOB KHUCIOT, OCHOBAHHUI U COJEN MHAUKA-
Topamu. B3anmonencTBue CONSHON KHUCIIOTBI M PaCTBOPA YKCYCHOM KHMCIJIOTBI C METall-
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JaMy. B3auMoaencTBue CONsTHOM KUCIOTHI U pacTBOPa YKCYCHOM KUCJIOTHI C OCHOBAHU-
AMH. B3anmoaencTBre COITHOM KUCIOTHI U PACTBOPA YKCYCHOM KHMCIIOTHI € cOsMU. 3.
Ilonmy4yeHue U CBOMCTBA HEPACTBOPUMBIX OCHOBAHUI.

IIpakTuueckas padora Ne 3. Pemienue skcriepuMeHTAIbHBIX 33]a4 Ha WACHTHU(UKA-

LU0 OPTaHUYECKUX U HEOPTraHWYECKUX coeauHeHui. PesepBHoe Bpems (14)

3.Pacnpeue.11elme y‘leﬁHbIX aC0B 110 OCHOBHBIM pasjejiaM IporpaMmmbl

10 xinace
Ne TEMA Kon-Bo yacos KonrponsHsie
IpaKTUYECKHUE PabOThI
1. | Beeneuue 1
2 Tema 1. Teopus crpoeHns 1
OpraHUYECKUX COCTMHEHUN
3 Tema 2. YrneBo1opoibl U 12 K/p Nel
WX MPUPOJIHBIE HICTOYHUKH
Tema 3. Kucnopoaconep-
4 | Kallie OpraHmIecKue co- 19 K/p Ne2
EIMHEHUS U UX HaXOXKJICHUE
B JKMBOUW MPUPOJIE
Tema 4. A3zorconepxaiiue
5 OpTraHUYECKHUe COGI[I/IHGHI/IZI 6 [1/p Nel
Y UX HaXOXJICHUE B KUBOU
IpUPOJIC
Tema 6. VckyccTBEHHbBIE U I/ Ne2
6. | cMUHTETHYEeCKHEe OpraHuye- 2
CKHE COCIMHEHUS
Tema S. buonornuecku ak-
/. | TUBHBIE OPraHUYECKHUE CO- 1
eJIMHEHUS
Hrtoro 35 LY p=c2
Il/p -2

Ecnu yueGHBIX yacoB B roy 34, mpou3BOJAUTCS COKpalleHue Ha 1 ypok B Teme 2, 1ubo B Teme 3.
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11 kiaace

Tema KosuvecTBo KonTpoJibHbIe U
JacoB NpaKkTHYeCKHe PadoThl
1 Crtpoenue aroma u mepuoauue- | 3 1
CKHI 3aKOH
2 CrtpoeHue BemiecTna 12 1/1
3 XUMHUYECKHUE PEeaKIuU 10 1/1
4 BemiecTBa 1 ux cBOicTBa 8 1/1
Hroro 33 4/3

4. TpeOoBaHMs K YPOBHIO MOATOTOBKH 00y4alONIUXCS
B pe3ynbraTte nzydeHus XumMu Ha 6a30BOM YpOBHE
yJammiicsi 10J2KeH 3HATh / IOHMMATh. BOKHEHUIITNE XUMUYCCKUAEC MTOHATHUSA: U30TOIIBI,
aTOMHBIE OpPOWTANIM, AJUIOTPONHS, U30MEPHUS, TOMOJIOTHS, SJIEKTPOOTPUIATEIBLHOCTb,
BAJICHTHOCTh, CTENEHb OKUCJICHUSI, TUIIbI XUMUYECKUX CBSI3€H, MOHBI, BEIIECTBA MOJIe-
KYJSIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS, MOJISIpHAs KOHLEHTpALMS pacTBOpa, CUIIb-
HBIE U CJIa0ble IEKTPOJIUTHI, TUAPOIIN3, TEIIOBOM 3 (EKT peakiuu, CKOPOCTh XUMHUY e-
CKOW peaklMM, KaTaln3, XMMHUYECKOE PAaBHOBECHE;, OCHOBHBIC TEOPUHM XUMHUU: CTPOE-
HUSI aTOMa, XUMHUYECKOW CBSI3U, SJIEKTPOJIUTUYECKOW AMCCOLMALUU, CTPYKTYPHOTO
CTPOCHUSI OPraHWYECKUX COCIWHEHMI; BEIIeCTBA U MaTepHabl, IIUPOKO HCIOJIb3Ye-
MBbI€ Ha MPAKTUKE: OCHOBHBIE METAJLIBI U CILJIABbl, CEPHAs, COJISTHASA, a30THAS U YKCYyCHAas
KHUCJIOTHI, IIEJI0YH, aMMHAK
JTOJIZKEH YMETh
HA3b16amb BEILIECTBA MO «TPUBUATBHONY» U MEKAYHAPOJHON HOMEHKIIATYPE;
onpeoesnsims. BAIEHTHOCTh U CTEIIEHb OKUCIICHUS] XUMUYECKUX AJIEMEHTOB, 3apsij MOHA,
M30MEPBI U TOMOJIOTU PA3JIMYHBIX KJIACCOB OPraHMYECKUX COCIWHEHUI, OKUCIUTENb U
BOCCTAHOBUTEJb B OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIIUSX;
xapakmepu3o6ams: S- U P-dIEMEHTHI MO0 UX TOJIOKEHUIO B MEPUOJANYECKON CHCTEME

SJICMCHTOB, O6HII/IG XMMHUUYECKHE CBOMCTBA METAJVIOB U HEMETAJJIOB U UX BaXKHEUIIINX
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COCIMHEHUN;, XUMHUYECKOE CTPOCHUE M CBOWCTBA M3YUYEHHBIX OPTAHUYECKUX COEHUHE-
HUM,

00BACHAMb: 3ABUCUMOCTDh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHMUS, IPUPOTY 0Opa-
30BaHMUSI XUMHYECKOU CBS3U (MOHHOM, KOBAJCHTHOM, METAJIMYECKOM), 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOW PEaKIuu OT Pa3IUYHbIX (PaKTOPOB, CMEIICHHE XHMHUYECKOTO
PaBHOBECHS T10]] BO3/ICUCTBHEM BHEITHUX (haKTOPOB;

8bINOIHAMb XUMUYECKUN YKCIIEPUMEHT: MO MOJYYEHUIO U PACTIO3HABAHUIO BAKHEUIIINX
HEOPTaHWYECKUX U OPraHUYECKUX BEIIECTB;

yMeTbh MCINOJb30BATh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOMN JIeSITEIBHO-
CTH M TOBCEIHEBHOW KU3HU JJIsl: OOBSICHEHUS] XUMUYECKUX SIBIICHUM MPOUCXOSIINX B
pupojie, ObITY, U Ha MPOU3BOJICTBE; TJIO0ATBHBIX MPOOJIEM, CTOSIIMX Iepe] YeIoBede-
CTBOM (COXpaHEHUE 030HOBOTO CJIOS, MAPHUKOBBIN 3P(DEKT, YHEPTETUUECKUE U ChIPhE-
BbIC TIPOOJIEMBI); JIJI IOHUMAaHUS POJU XMMHH B HApPOJHOM XO3SUCTBE CTpaHbI; Oe€3-
OTIacHOTO OOpalieHus ¢ TOPIOYMMH M TOKCHYECKMMHU BeIlleCTBaMHU, HarpeBaTeIbHBIMU

npudopamu.
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