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1. MACIHHOPT PABOYEHN ITPOT'PAMMBI YYEBHOM JUCITUTIJIAHBI
XUMuUs

1.1. Ob6a1acTh NPUMEHEHHUS TPOTrPAMMBI
[Iporpamma yueOHON AMCHMIUIMHBI SIBISIETCS YaCThIO OCHOBHOM MpodeccruoHanbHON
oOpazoBarensHOM nmporpaMmbl B cootBeTcTBUM ¢ GI'OC no mpodeccun:
15.01.20 Cnecapp 110 KOHTPOJIBHO- U3MEPUTETHLHBIM NPUOOPAM U aBTOMATHKE
1.2. MecTo y4eOHOIl TMCHUILUIMHBI B CTPYKTYpe OCHOBHOM NMpodecCHOHATIbHOI
o0pa3oBaTeIbHOI MPOrpaMMBbl: JIUCIUIUIMHA OTHOCUTCA K 00IIe00pa30BaTeIbHbIM
JTUCITUTITNHAM.
1.3. Heau u 3axauym JUCUMIUVIMHBI — TPe0OBaHHMS K pe3yJbTaTaM OCBOEHUS
TUCHUNTHHBI:

Copepxanue mporpammbl «XUMHS» HANpaBiICHO Ha JOCTHKEHHE CIEAYIOLIUX
uenei: * QopMupoBaHue Yy OOy4YarOUIUMXCS YMEHHUS OILICHMBATh 3HAYMMOCTH
XUMHUYECKOTO 3HaHUS JIJISl KAKJIOTO YeTIOBEKa;

* ¢dopMHpoBaHUE Yy OOYYAIOIIMXCS IEJIOCTHOTO MPEJCTaBICHUS O MHUPE U POJHU
XUMHUH B CO3J]JaHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KAapTUHBI MUPA; YMEHHUS
OOBSCHATh OOBEKTHI U TPOIECCHl OKPYXKAIOIIECH JACHCTBUTEIBHOCTU: MPHUPOIHOM,
COLIMAJIBHOM, KYJIBTYPHOM, TEXHUYECKOM Cpellbl, — MCHOJB3Yysd JUIsl 3TOTO
XUMHUYECKUE 3HAHUS,
* pa3BUTHE Yy 00YyYaIOMUXCS YMEHHUM pa3nnyaTh (aKkThl U OIICHKU, CPABHUBATH
OIICHOYHBIC BBIBOJIBI, BUJCTh UX CBS3h C KPUTECPHUSIMH OICHOK M CBSI3b KPUTEPHUEB C
ONpENEICHHOW CHCTEeMOM IIEHHOCTeW, (opmyaupoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIHUIO;
* IprOOpeTeHNEe 00YJAIOIIMMHUCS OTBITAa PA3HOOOPA3HOW JAESITETFHOCTH, TIO3HAHUS U
CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, WMEIOIIUX YHHUBEPCATbHOE 3HAUCHHUE ISt
Pa3IMYHBIX BUOB JEATEIBHOCTH (HABBIKOB PEIICHUS MPOOJIeM, IPUHATHS PEIICHUMN,
MOKCKA, aHalu3a U 00paboTKu MH(OpMAIMK, KOMMYHHUKATUBHBIX HABBIKOB, HABBHIKOB
U3MEpPEHHM, COTpyJHHYeCTBa, Oe30macHOro oOpallleHuss ¢ BeIleCTBaMH B
MTOBCETHEBHOM KU3HM ).

OcBoenue coaepKaHus YYEOHOW JUCHUIIIUHBI «XHUMHSI», OO0ECreUrBaET
JOCTIKEHHUE CTYJICHTaAMU CJICTYIONINX PE3yIbTaTOB:
* JIMYHOCTHBIX: — YYBCTBO TOPJIOCTH W YBaXEHUS K HCTOPUU U JOCTHIKEHUSIM
OTEUECTBCHHOM XUMHUYECKONM HAyKH; XUMHUYECKH TPaMOTHOE TIOBEJCHUE B
npo(ecCUOHANBHON JAESITENbHOCTY U B OBITY NpU OOpalIEeHUU C XUMHUYECKUMU
BEIECTBAMHU, MaT€pUATIAMH U MPOIIECCaMU;
— TFOTOBHOCTb K IPOJOJDKEHHIO 00pa30BaHUs U MOBBIIICHUS KBATHU(PUKALMA B U3-
OpaHHOM npodeccuoHaNBHOMN AEATEILHOCTH U 00BEKTUBHOE OCO3HAHUE POJIH
XUMHUYECKUX KOMIETEHIIUN B 3TOM;
— YMEHHE WCHOJb30BATh JIOCTUKEHUS COBPEMEHHOW XUMHUYECKOM HayKd H
XUMUYECKUX TEXHOJOTHMA IS TIOBBIMIEHUS COOCTBEHHOTO HHTEIUIEKTYaIbHOTO
pa3BUTHUS B BEIOpaHHON NPO(ECCHOHATBHON AeSITEIbHOCTH;
* MeTampeAMETHBIX: — WCIOJb30BAaHUE PA3IUYHBIX BHUJOB TO3HABATEIHLHOM
NESATETLHOCTH M OCHOBHBIX HMHTEIUIEKTYaJIbHBIX ONEpanuii (MMOCTAaHOBKHU 3a/1ayw,
dbopMyIMpOBaHMs THUIOTE3, aHaJIW3a W CHUHTE3a, CpaBHEHUsA, O0OO0OIIeHNUS,
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CUCTEMATHU3allNM, BbIABICHUS MPUYMHHO-CIICICTBEHHBIX CBSI3€M, MOMCKA aHaJIOTOB,
dbopMyaMpoBaHMs BBIBOJOB) JUISl PEIICHMs] IOCTaBICHHOW 3a/ayu, MPUMEHEHHUE
OCHOBHBIX METOJIOB TMO3HaHUS (HAONIOACHUS, HAYYHOrO OKCIHEpPUMEHTa) s
U3YYEHUS! PA3JIMYHBIX CTOPOH XMMUYECKHX OOBEKTOB M IMPOIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOIMMOCTh CTAIIKUBATHCS B MpodeccuoHanbHoM cdepe;

— HCHOJIb30BAaHHWE PA3JIMYHBIX HMCTOYHHMKOB JUISl TOJYYEHUS XHUMHYECKOH
uH(popMaIuU, YMEHHUE OIICHUTh €€ JIOCTOBEPHOCTh MJI JOCTHXKEHUS XOPOIIMX
pe3ynbTaToOB B MpodecCuoHaIbHOU cepe;

* mnpeaAMeTHbIX: — CPOPMHPOBAHHOCTh TIPEJICTABICHUNA O MECTe XUMHUU B
COBPEMCHHOW HAyYHOW KapTHHE MHpA; MOHMMAHUE POJIM XUMHUU B (HOPMHPOBAHUU
Kpyrosopa u (yHKIIMOHAJTEHON IPaMOTHOCTH YeJIOBEKA ISl PEIICHUS MPAKTHIESCKUX
3a7a4; — BJIAJICHUE OCHOBOIOJIATAKOIIMMU XUMHUYECKHUMU MOHATUSMH, TEOPUSIMU,
3aKOHAMHA W 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  TOJIb30BAHHE  XUMHUYECKOMU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BJIaJICHHE OCHOBHBIMM METOJAMHU HAyYHOTO MO3HAHMUSI, UCTIOJIb3yEMbIMU B XUMUU:
HaOJIOZICHUEM, ONMCAHUEM, W3MEPEHHEM, SKCIIEPUMEHTOM; YMEHHUE 00padaThiBaTh,
OOBSCHATH PE3yJIbTAaThl MPOBEACHHBIX OMBITOB M JI€JaTh BBIBOJbI; TOTOBHOCTh W
CIIOCOOHOCTH MPUMEHATh METO/IbI IO3HAHUS TIPU PEIICHUH NMPAKTUYECKUX 3a/1a4;

— c(OpMUPOBAHHOCTh YMEHHS JaBaTh KOJUYECTBEHHBIC OLIEHKH U TMPOU3BOIUTH
pacyeTsl o XUMHUYECKUM (GOpMyJiaM U YPaBHEHUSM;

— BJIaJICHUE MPaBWJIAMU TEXHUKH OE30MAaCHOCTU MPU HUCIOJIB30BAHUM XUMHUYECKHUX
BEIIECTB;

— c(opMHUPOBAHHOCTh COOCTBEHHOM TMO3MIIMU MO OTHOIICHUIO K XUMHUUYECKOM
nH(popMaIu, moJiy4aeMoi U3 pa3HbIX UCTOYHUKOB

B pCSyJIbTaTe myqunﬂ JUCHUIIJIMHBI CTyIleHT JOJIZKEH OCBOMUTDH CJIeI[leH.[I/le
o0IIMe KOMIIETCHIIUHU:

OK1. ITornmaTh CyIHOCTh ¥ COLUATLHYIO 3HAUUMOCTD OyyIien npodeccum,
IIPOSIBJISIT K HEW YCTOWMYUBBIA UHTEPEC.

OK2. OpranuzoBbiBaTh COOCTBEHHYIO JESATEILHOCTD, UCXO/ISI U3 IIEJIM U CITIOCOOOB €e
JIOCTUKEHUSI, ONIPEACICHHBIX PYKOBOIUTEIIEM.

OK3. AHanu3upoBath pabouyro CUTYaIMIO, OCYIIECTBISATH TEKYIIUN 1 UTOTOBBIi
KOHTPOJIb, OLICHKY U KOPPEKLINIO COOCTBEHHOM J1eATEIbHOCTH, HECTU
OTBETCTBEHHOCTb 32 PE3YyJIbTaThl CBOECH pabOTHI.

OK4. OcymecTBisTh MOUCK nH(PoOpMaIuu, HeoOxoauMou 11 3HPEeKTUBHOTO
BBITIOJTHCHUS PO ECCHOHANBHBIX 3a71a4.
OKS5. Ucnonb3oBath HHGOPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH B

npo¢eCCUOHATILHON JIEATEIIBHOCTH.
OK6. Paborats B koman e, 3p(PeKTUBHO 0OLIATHCS € KOJIETaMHU, PYKOBOJCTBOM,
KIIUECHTAMH.



1.4. Koamn4ecTBO 4aCOB HA OCBOCHHE NMPOTrPaMMBbI AU CIUTIIIHUHbI:
MaKCHMaJIbHOM y4eOHOM Harpy3ku odyuaronierocs 185 yacos, B TOM 4uclie:
o0s13aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku oOydarorierocs 114 gacos;
JICKITMOHHBIX 3aHATUH 00ydaromierocss 4acon 98;
71a00paTOPHBIX U MPAKTUUYECKHUX 3aHATUM oOydarorerocs 16 yacos;
CaMOCTOSITeIbHOM paboThl oOyuarorierocs S1 4acos;
koHCynbTamu 10 yacos, paboTa HaJ HHIMBUIYaTbHBIM IpoekToM 10 "acoB

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUIIJINHBI
2.1. O0bem yueOHOM JUCHHMILIMHBI U BUAbI Y4e0HOH padoThl

Bup yueOHoI padoThI Oovem uacos

MakcumasbHasi yueOHasi HAarpy3ka (Bcero) 185
Oo0s13aTeIbHAS ayAUTOPHAA y4eOHAasl HAarpy3Ka (Bcero) 114

B TOM YHCJIE:

JIEKIINU 98
PAKTUYECKUE 3aHITHUS 16
CamocrosiTesibHas paboTa o0y4awierocsi (Bcero) 51
KoncyabTanum 10
CamocrosiTesibHas pad0Ta HAl MHAMBUAYAJbHBIM IPOEKTOM 10
Wrorosas arrecraius B popme au¢depeHUMPOBAHHOIO 3a4€TA




2.2. TemaTu4yecKu NJIAH U COAEPKaAHUE YU4eOHOM JUCHUIIMHBI XUMHUSA

HaumenoBanue Copaeprxanue y4eOHOIro MmaTepuaJia, 1a00paTopHble M IPaKTHYeCKHe padoThI, O0bem yacoB YpoBenn

pa3aeioB U TeM caMoCTOATeIbHAas pad0Ta 00yYaloINXCs, KYpcoBas padora (IIPOeKT) (eciu npedycmompenvl) OCBOECHHS
1 2 4

BBenenne Conep:xanue yueOHOro MaTepuaJia 3

Hay4Hble METO/IbI TO3HAHUS BENIECTB M XUMUYECKUX SIBICHUH. PONb SKCIIepUMEHTa U TEOPUH B XHMHH. 2
MonenupoBaHre XMMHYSCKUX IIPOLECCOB. 3HAUCHHE XUMHUH IIPU OCBOCHHUH ITPO(ECCHI TEXHHYECKOTO
npod It MPoPeCCHOHATLHOr0 00Pa30BaHHMSL.

Camocmoamenvnasn paboma no meme 1

Coaep:kaHue y4eOHOT0 MaTepHuaJa 9

OcHoBHbIe NOHATUA XUMHUH. BemectBo. AToM. Mosekyna. XUMAYECKUN AIEMEHT. AJIIOTPOIUSL. 2
[Ipocteie u cnoxxHbIe BelecTBa. KauecTBEHHBIN U KOJTMYECTBEHHBIA COCTAB BEIIECTB. X UMHUCCKHE 2,3
HECOPraHUICCKaN XMMHS 3HaKd ¥ GopMyibl. OTHOCUTENBHBIC aTOMHAS ¥ MOJICKYJIIpHast Macchl. KomuduecTBo BenecTsa
1.1. OcHoBHBIE IMpodguiabHbie U NPOPECCHOHATBLHO 3HAYMMBbIE 3JIeMEHTbI COAepPKAHMUS. AJIJIOTPOII- HbIE
HNOHSATHS U 3AKOHBI Moaudukanuu yriaepoaa (anmas, rpadur), Kuciaopoaa (KHCIOpo, 030H), 0JoBa (cepoe u Oeroe
XHMMH 0110B0). [ToHsATHE 0 XMMHUYECKOI TEXHOJIOTUH, OMOTEXHOJIOTUU M HAHOTEXHOJIOTUU

2 | OcHOBHbBIE 3aKOHbI XUMMHU. CTEXHOMETpHUA. 3aKOH COXPAaHEHHS MACChI BEIIECTB. 3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTB MOJIEKYJIAPHON CTPYKTYpHI. 3aKOH ABOTaJipo U CIeICTBUS 4
U3 Hero.
PacuerHble 3aaun Ha HAXOXKJIEHUE OTHOCUTEIBHOM MOJIEKYIISIPHOI MaccChl, ONpeiesieHe
MacCOBOH JI0JIM XMMHUYECKHX JIEMEHTOB B CII0)KHOM BEIIECTBE.
I[CMOHCT aluu. MOI[C.HI/I aTOMOB XUMHWYECKHUX JJIECMCHTOB. MO):[GJ'II/I MOJICKYJI IPOCTBIX U CJIOKHBIX
BelecTs (mapocrepkHesble U Ctroapta— bpurie6a). Komnekuns IpocThIX U CIOXKHBIX BELIECTB.
Hexoropslie BemecTBa koandecTBOM | Moiib. Mojiens MoJisipHOTO 00beMa razoB. Aymiotpornus docdopa,
KHCJIOpO/ia, 0JIOBA
JlabopaTopHble padoThI -
IIpakTHyecKHe 3aHATHS -

CamocrosiTesibHast padorta no teme 1.1

1. O0mas u

Conep:xaHue yueOHOro MaTepuaJja 12

1.2. llepuognueckuii 1 | llepuoguuecknii 3axon [{.A. MengeneeBa. Otkpoitue .M. MenneneessiM [lepuoaunyeckoro 3akoHa. 2
3aKO0H U [Teprnonnueckmii 3axoH B popmynupoBke /1. 1. Menneneesa. [lepuomnaeckas Tadbimia XUMAIECKAX 1,2
Iepuoanyeckas AJIEMEHTOB — Tpadudeckoe 0TOOpakeHUE MePUOIUIECKOT0 3aKkoHa. CTPYKTypa NepruoInIecKon
CHCTEeMAa XHMUYeCKHX TAOJIHUIIBL: TEPHOJIbI (MaJIbIe M OOJIBIIHE), TPYIILI (TJIaBHAS M TOO0YHAs).
ssementos JI. W. 2 | Ctpoenue atoma u llepuoguueckuii 3axkon JI.U. MenaesneeBa. AToM — CIIOKHAs gacTuIa. Sapo 6
MenaejieeBa u (TIpOTOHBI M HEUTPOHBI) U FNEKTPOHHAS 000sI0uKa. 30TOMBI. CTpOEHUE 3IEKTPOHHBIX 000JI0UeK
CTpOeHHe aTOMa ATOMOB 3JIEMEHTOB MaIIbIX IepUO10B. OCOOEHHOCTH CTPOCHUS JEKTPOHHBIX 000JIOUYEK aTOMOB
AJIEMEHTOB OOJIBITUX MEPHOIOB (MIEPEXOAHBIX AIeMeHTOB). [loHsTHE 00 OpOHTANISX. S-, P- 1 d-
opOuTanu. DIEKTPOHHBIE KOHPHUTYpAIIUM AaTOMOB XUMUYECKUX dlieMeHTOB. CoBpeMeHHas
dhopmymuposka [leproanueckoro 3akona. 3nauenue [lepuonnyeckoro 3akona u [lepuoanueckoit
CHUCTEeMBbI XUMHUeCKUX deMeHTOB 1. 1. Menzeneesa juis pa3- BUTUS HAYKW U IOHUMAHUSI XUMHUYECKOU
KapTHUHBI MUpA.
IIpoduibHbie U MPOPECCHOHATLHO 3HAYMMBIE JJIEMEHThI COAePKAHUA. PaIOaKTUBHOCTS.
Hcnonp30BaHre paJM0aKTUBHBIX M30TOMNOB B TEXHUYECKHUX I1eJIIX. PEHTT€HOBCKOE M3JTYUCHHE




1 €ro UCII0Jb30BaHUC B TCXHUKC U MCIHUIINHC. MO[[GJII/IpOBaHI/IC KakK MCTO/] IPOTrHO3UPOBAHUA
CHUT

Jdemoncrpanun. Paznmunsie Gpopmer [lepuoanueckoii cucreMbl xumMuueckux snementos . U.
MenneneeBa. JlnHaMudeckre Ta0IUIBI I MoJenupoBanus [lepuoandeckoit cUCTEMBI. DIEKTPU3ALHS
TeJ U UX B3aUMOJCICTBHE.

JlabopaTopHble padoOThbI

HpaKaneCRne 3aHATHSA

KonTpoabHasi padora

Camocmoamenvnas paboma no meme 1.2

1.3. Ctpoenmne
BellecTBa

Coaep:kaHue y4eOHOIr0 MaTepuaJia

Honnas xumuyeckas cBs3b. KaTHoHbI, HX 00pa3oBaHue U3 aTOMOB B pe3yJbTaTe Mmpolecca
OKHCJICHUS. AHHOHBI, UX 00pa30BaHKUE U3 aTOMOB B PE3yJIbTaTe Ipouecca BoccTaHoBieHus. MonHas
CBSI3b KaK CBSI3b MEX/ly KATHOHAMU M aHUOHAMH 32 CUET AJIEKTPOCTATHYECKOIO MIPUTSLKCHUS.
Knaccudukanms HOHOB: IO COCTaBY, 3HAKY 3apsiia, HATMYHIO THAPATHON 000m0uku. oHHBIE
KpHUCTaIMuecKue pereTkd. CBOHCTBA BEILECTB ¢ HOHHBIM THUIIOM KPUCTAUIMYECKON PEIIETKH.
KoBanenTHast xumuueckas cBsi3sb. MexaHn3M 00pa30oBaHHsS KOBAJCHTHOU CBA3H (00- MEHHBIH U
JIOHOPHO-aKIIETITOPHBIN). DIEeKTPOOoTpUIlaTeaIbHOCTh. KoBasieHTHbIE MoiIpHast U HEMOJIspHAas CBSI3U.
KpatHoCTh KOBaneHTHOU CBA3U. MOJEKYISIpHbIE U aTOMHBIE KpUCTaJUIMYeCKHe peleTku. CBoiicTBa
BEIIECTB C MOJICKYJISIPHBIMUA U aTOMHBIMU KPUCTAJUNIMYECKUMH PELICTKAMHU.

2 | MeTa/uimveckasi cBI3b. MeTauinyeckasi KpUCTAJIMUSCKAs PelIeTKa U MeTaJUIMYeCKas XUMHUYeCcKast
cBA3b. PU3NYECKHE CBOIICTBA METAIIOB.

ArperaTHble COCTOSTHUS BellleCTB U BOAOPOAHAA CBA3b. TBep/oe, )KUIKoe U Ta3oo0pa3Hoe
cocTosiHus BemecTB. [lepexo BelecTBa U3 OJJHOrO arperaTHoro COCTOSHUS B qpyroe. BogopoaHast
CBS3b.

3 Yucrele BemecTBa U cMecH. [lorsrue o cMecu BemecTB. [ oMOreHHbIe 1 T'CTCPOIrCHHBIC CMECH. CocraB
cMecel: 00beMHAst 1 MaccoBast JOJIM KOMIIOHCHTOB CMCCH, MacCOBas J0JIA HpI/IMeCCI\/'I.

4 | JucnepcHble cuctemsl. [loHsTe 0 aucniepcHOl cucteMe. [JucnepcHas $asa u qucriepcuoHHast cpeia.
Knaccudukamms nucnepcHbix cucreM. [{oHATHE 0 KOJUTOHIHBIX CHCTEMAX.

Ipoduasubie n npodeccuoHaTBLHO 3HAYMMBIE JIEMEHTHI cofiep:kanus. [1onspHOCTE CBS3H U
noJsipHOCTE MoJekyibl. Konaercarus. Tekydects. Bosronka. Kpucrammmsanus. Cybmumanus u
necyoauManyst. AHoManuu GU3NIECKUX CBOMCTB BOABL. JKuakue kpuctamisl. MUHEpasbl U TOPHBIE
MOPO/IBI KaK MPUPOIHBIE CMECH. DOMYJIBCHH U CYCIIEH3UH. 307 (B TOM YHCIIE a3PO30JIH) U TEIH.
Koarynsmus. CuHepesuc.

JemoncTpauun Moens KpUCTaUIMIECKON PelIeTKU Xnopuaa Harpua. OOpa3ibl MUHEPaIoB ¢ HOHHOM

KPHCTAIUTMYECKOH PEILIETKOMN: KallbIUTa, rauTa. MoJIeNin KpUCTAIUNIMIECKUX PEHIETOK «CyXOTo JIbaay (WIn

foma), anmasa, rpaduta (wau kBapua). [[puGopsl Ha KuUAKUX KpucTaimiax. OOpasIlsl pa3TuIHBIX

glg/lcnepCHLIX CHCTEM: 3MYJIbCHUH, CyCIIeH3HH, a3po3oiieil, reneil u 3omneid. Koarynsamus. Cunepesuc. Dpdext
WHIAJIS.

IIpakTHueckas padora IlonyueHne CyClIeH3WH U OMYJILCHH ¥ U3VUEHHE U X CBONCTB

KonTpoabHas padoTa

Camocmoamenvnaa paboma no meme
Koncynomayuu

1,2

Coaep:xxanue yueOHOro MmarepuaJa
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1.4. Boga. PacTBopbI.
DJIeKTPOIUTHYECKAS
AUCCONUALNS

| Bopa. PacTreopsl. PacTBopenue. Bona xak pactesopurens. PactBopumocts BeniecTs. HachieHHsle,
HEHACBILIICHHBIE, IIEPECHIICHHBIE PACTBOPHI. 3aBHCUMOCTh PACTBOPUMOCTH TIa30B, >KUAKOCTEH H
TBEPJBIX BEUIECTB OT Pa3IMUHBIX (PakTopoB. MaccoBasi 10Jisl paCTBOPEHHOTO BELIECTRA.

2 DJIeKTPOTUTHYECKAST JAUCCOUMANUSA. DJEKTPOIUTHL W HEIICKTPOUTHL.  IIEKTPOIUTHUECKAS
JTUccomaris. MexXaHu3MBbl dJIEKTPOIUTHICCKON AUCCOITUAITAN TSI BEIICCTB C Pa3IMIHBIMA THIIAMH
XUMHYECKOH CBsI3H. [ mupaTHUpoBaHHBIE M HE THAPATHPOBAaHHBIC MOHBL. CTEIEHb AICKTPOIUTHICCKOM
muccoruaryu. CHIbHBIC U CJIa0ble AIeKTPOIUThl. OCHOBHBIC MOJIOKCHUS TEOPUH ICKTPOITUTUICCKON
nquccorarui. KucioTel, OCHOBaHUS U COIH KaK SICKTPOIUTHL

JlabopaTopHbIe pad0ThI

IIpakTnyeckue 3aHATHS B
HpI/IFOTOBJIeHI/Ie pacTBOpa 3aJaHHOM KOHIICHTPAIIUH.

KonrpoabHasi padora

ITpodeccnonaibHO 3HAYUMBIE 3JIEMEHTHI CO/lep:KaHUusl. PacTBOpeHHE KaK (PU3UKO-XMMHYCCKUI
npouecc. Temnossie 3¢ dexTh pu pacTBopeHnn. Kpucramnoruaparsl. Penienne 3aga4 Ha MacCOBYIO JTOITIO
PaCcTBOPEHHOT'O BEIICCTBA. HpI/IMCHCHI/IC BOABI B TCXHHYCCKHUX LCIIAX. KecTkocThb BOJAbBI U CHOCO6I)I cc
ycTpaHeHus.. MuHepanbHbIE BOJBL.

HdemoncTpanuu. Jlemonctpaiu PactBopuMocTs BemecTB B Bozge. CoOMpaHue Ta30B METOJIOM BBITECHEHMSI
BOAbl. PacTBopeHne B BOJE CEpPHOH KHUCIOTHI M cojicii amMMonms. OOpasibl KPUCTAJUIOTHPATOR.
W3roToBnenne runcoBoi NOBsS3KU. VcHbITaHHE PACTBOPOB 3JIEKTPOIUTOB M HEIIEKTPOJIUTOB HA MPEIMET
JMACCOITMAITMN. 3aBHCHUMOCTh CTEMEHU JJICKTPOJIUTUYECKONW JUCCOIMAIMKM YKCYCHOM KHCJIOTHI OT
pa3bagiieHus pacTBOpa. /[BHKeHHME OKpAIICHHBIX MOHOB B 3JICKTPUYECKOM Tojie. [IpuroroBieHne xecTkoi
BOJBbI M YCTPAHCHHUE €€ X KCCTKOCTH. HNoHwuTEL. O6pa3I_II>I MMHEPAJIBbHBIX BOJ PA3JIMYHOI'O HA3HAYCHMUA.

Camocmoamensnas paboma no meme

1.5. Knaccnpuxkanus
HEOPraHU4ecKHX
COeIMHEHUH U uX

CBOJiCTBa

Coaep:xanue yueOHOro MmatepuaJia
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Kucnorsl u ux cBoiicTBa. KuCIOTH Kak 3J€KTPOIUTHI, UX KJIaCCU(PUKALUS 10 pa3- JUYHBIM
IIpU3HAKaM. XMMHUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUU DIIEKTPOIUTHYECKOMN
nuccouuanui. OcoOEHHOCTH B3aUMOJIEHCTBUS KOHIICHTPUPOBAHHOM CEpHON U a30THOM
KHUCJIOT ¢ MeTasuilaMi. OCHOBHBIE CIOCOOBI MOJTYYEHHS KUCITOTHI

2 OcHoBanus 1 ux cBoiicTBa. OCHOBaHMSI KaK 3JIEKTPOJIUTHI, MX KJIacCU(pUKALU MO pa3-
JINYHBIM NMPU3HAKaM. XUMUYECKHE CBOMCTBA OCHOBAHMII B CBETE TEOPHUH IIICKTPOJIUTHYE-
CKOM Jaucconuanyu. Pa3znoxxeHrne HepacTBOPUMBIX B BoJIe OCHOBaHHMI. OCHOBHBIE CITOCOOBI
MOJIy4EeHHUSI OCHOBAHUM.

3 Comu m ux cBoiicrBa. Conu Kak 31eKTposuThl. Conu cpeaHue, KUCIble U OCHOBHBIE.
XUMHUYECKHE CBOMCTBA COJEH B CBETE€ TEOPUHU DICKTPOIUTHIECKON Mucconuanuu. Crnocoos
MOJy4eHUS cosieil. [ maponaus3 cosen.

1,2

4 Oxcuabl 1 ux cpoiictBa. CoseoOpa3zyromiye u HecoseoOpasyronme okcuabl. OCHOBHEIE,
aMm(poTepHBIC U KUCJIOTHBIE OKCHIBI. 3aBUCHMOCTh XapaKTepa OKCHIA OT CTETICHU OKHCIIE-

HUS 00pa3yIoIIero ero MeTajuia. XMMHYECKHe CBOMCTBA OKCUAOB. [lonydyeHne oKCHIoB.




IIpodeccuonajbHO 3HAYMMBIE 3J1eMEHTHI cojaep:kaHusi. [IpaBu- na paszOaBieHus
CEpPHOU KUCIOTHIL. VCIonp30BaHNe CEPHON KUCIOTHI B IPOMBIIUICHHOCTU. Enkue menouu, ux
UCII0JIb30BaHUE B INPOMBIIIIEHHOCTU. ['alieHas W HeramieHass U3BECTb, UX IPUMEHEHHE B
cTpoutenscTBe. l'mnc u anebactp, rumncosanue. Ilonstue o pH pactBopa. Kucnorhas,
LIeJI0YHAas1, HEUTpaJlbHas Cpesia paCTBOPOB.

JemoncTpauuu. B3aumozaeiicTBue a30THOM U KOHIIECHTPUPOBAHHON CEPHOM KUCIIOT C
Metauiamu. ['openne ¢ochopa u pacTBopeHHe MpOIyKTa ropeHus B Boje. [lomydyenue u
cBoiicTBa amMmdoTepHOro THUApoKcuaa. HeoOpatumelii rHUapoONn3 KapOuga  KabIHs.
OOpaTUMBI THAPOIU3 COJICH Pa3TUIHOTO THIIA

IIpakTHuyeckas padora : XuMHUYSCKHE CBOMCTBA KMCJIOT, OCHOBAHHMH, COJICH 2
KontpoabHo-0000maiee 3anaTue. KonrpoiabHas padora Ne 2 mo teme «Ctpoenune aroma. 2
CTpoeHne BelecTBa»
Camocmoamenvnas paboma no meme 6
Koncynomauyuu
Coaep:xkanue y4e0HOro MaTepuajia 17
Knaaccupukanusa xumMudecKux peaknuid. Peakium coenuHeHHs, paznoKeHUs, 3aMeIeHns, OOMeHa. 4
1.6. Xumneckue Karamntnueckue peaKkuuu. OGpaTI/IMble n HeO6paTPIMBIe peaKknuu. T'omoreHarsIe U reTCPOrcHHBIC
peaxunu peaknuu. DK30TepMHUYECKHE U DHJOTEPMHUUECKHE peakiuu. TerumoBoi 3pdeKkT XuMUIeCKnX peakiui.
TepMoXuMHUYECKHE YPABHEHHUS
2 OKHNCINTEIBHO - BOCCTAHOBUTECJIbHbBIC pPeaKuu. CreneHb OKHUCJICHHA. OKHCIATETD n 2
BOCCTaHOBJICHHME. BocCTaHOBUTENL M OKMCIICHUE. MCTO,E[ SJICKTPOHHOI'O OajnaHca JJIs1 COCTaBJICHUA
ypaBHeHI/Iﬁ OKHUCJINTECIIbHO-BOCCTAHOBHUTECIIbHBIX peaKHHﬁ..
3 | CkopocTh XuMHYeCKHX peakuuii. [TOHATHE 0 CKOPOCTH XUMHUYECKUX PEaKIMii. 3aBHCHMOCTb 2
CKOpPOCTHU XUMHNYCCKUX peaKL{I/Iﬁ OT Pa3/IMIHbIX (baKTOpOBZ MMPpUPOJbI pearupyronux BeUieCTB, NX
KOHIOCHTpAaK, TCMICPATYPhI, HOBECPXHOCTHU CONPUKOCHOBCHUS U NUCIIOJIb30BAHUS KAaTAaJIM3aTOPOB..
4

4 | ObpaTuMocTh XMMHYeCKHX peakunmii. OOpaTHMble M HEOOpaTUMBIE pEeaKIMH. XHMHYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEICHHS..

5 | Nemonctpamun. ITpuMepsl HeoOPATHMBIX PEaKIMii, HAYIHNX ¢ 00pa30BAHUEM OCAJIKA, Fa3a HIIH BOJIBI.
3aBUCHMOCTh CKOPOCTH PEaKIHUH OT MPHPOIBI pearupyrolnx BemiecTB. B3anMonmelcTBHUE pacTBOPOB
CEpHOI KHUCIIOTHI C PacTBOpaMHU THOCYIh(haTa HATPHUs pa3- JUYHOM KOHILIEHTPAIMH M TEMIIEPaTyphIl.
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Moensb KUTSIIEro ClIos. 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEaKIMi OT MPUCYTCTBHS KaTalnu3aropa
Ha MIPUMEpPE Pa3IoKEHHs IEPOKCHIA BOJOPOA C TIOMOIIBIO JMOKCHIA MapraHia U Katana3sl. Mojenb
aneKTposu3epa. Moienb IEKTPOIM3HON BAaHHBI TS IOIYUCHUS aTFOMUHKSA. MOJIeNTb KOJIOHHBI CHHTE3a
aMMHaKa

IIpodeccnonanbHO 3HAYHMBbIE 3JIeMEHTBI cofep:kanus. [loHATHE 00 IIeKTpoH3e. DIESKTPOIN3
pacmiaBoB. OJJEKTPOJIM3 PAaCTBOPOB. JIEKTPOIUTHUECKOE TONydeHHWe amoMuHusA. [Ipaktmueckoe
MpPUMEHEHHUE 3JeKTposn3a. ['anpBaHoIUIacTuka. ['anpBaHocTerws. PaduHUpoBaHHME IBETHBIX METAJIOB.
Karanus. ['oMoreHHbIe U TeTeporeHHbIe Katanu3aTopsl. [IpomoTopsl. Katanmutudeckue siapl. THTrHOUTOPEL.
ITpon3BoACTBO aMMEaKa: ChIphe, anmaparypa, HayYHbIe TPHHIIATIBI

IIpakTnyeckas padora: 2
Peakuuu, nnymme ¢ 00pa3oBaHUEM 0CaJIKa, ra3a WK BOJIBI.
Camocmoamenvnan paboma no meme 3
Koncynomayuu
Coaep:xxanue y4e0HOr0 MaTepHuaJia 20
1.7. Merajibl u Mertamnbl. OCOOCHHOCTH CTPOCHMSI aTOMOB M KPHCTA/UIOB. (DU3MYECKHE CBOIMCTBA METALIOB. 4
HEMETALIBL Knaccupukanms MetannoB 1O pa3iU4YHBIM — [pU3HAKaM. XWUMHYECKHE CBOMCTBA METaJLIOB. 1,2
DNEeKTPOXUMUYECKUI P HaANpsHKEHWH MeTauioB. Mertammorepmus. OOmue croco0bl MOTyYeHHS
MetaioB. [lonstie o merammyprun. [lupoMeTamyprus, THAPOMETAILTYPTUS U 3JIEKTPOMETAIUTYPTHSI.
CruiaBbl YCPHBIC YU IBECTHEIC.
2 | Hemeramabl. OCcOGEHHOCTH CTPOEHHSI aTOMOB. HeMeTamasl — MpoOCTHle BEIIECTBA. 3aBUCHMOCTD 6

CBOWCTB TaJOT€HOB OT WX TIOJOXKEHHS B Mepuoguveckoil cucreme. OKUCIHUTENBHBIE |
BOCCTAaHOBUTEIIFHBIE CBOHCTBA HEMETAUIOB B 3aBHUCHMOCTH OT WX TIOJOXEHHS B piIay
3NEKTPOOTPHULIATENHHOCTH.

IIpodeccnonanbHo 3HAYMMBIE JJIE€MEHTHI cojep:kaHusA. Kopposus MeTamioB: XUMUYecKas H
3IIEKTPOXUMHYECKast. 3aBUCUMOCTb CKOPOCTH KOPPO3HHU OT YCIIOBHI OKpyskatomiel cpenpl. Kimaccudukanums
KOPPO3HUH METAJUIOB TI0 Pa3IMYHBIM Mpu3HakaMm. CrocoObl 3aIUThl METAJIOB OT KOoppo3un. [Ipon3BocTBo
yyryHa u crajd. [lomydeHne HeMeTaioB (pPakIMOHHON MEPErOHKON MKHJKOTO BO3JyXa M 3JEKTPOIHU3OM
pacTBOPOB MM PACIUIAaBOB 3NEKTposinTOB. CHIIMKAaTHAs MPOMBIIUIEHHOCTh. IIpom3BoacTBO cepHOi
KHCIIOTBI.

HMemoncTpauuu. Jlemoncrpanum Komnmekums meramnoB.  B3aumopeiictBue MeTamioB C
HeMeTalaMu (3Kelle3a, IMHKa M aJIOMUHUS C Cepoi, allOMHHHUSI C HOIOM, CYpPbMBI C XJIOPOM, FOpPEHHUE
xenesa B xjiope). ['openne metamioB. AmomuHoTepmus. Kosmekuust HemeTamioB. ['opeHne HemeTamioB
(cepwl, dochopa, yris). BeiTecHeHHEe MEHee AaKTHBHBIX TaJIOTEHOB M3 PAaCTBOPOB HMX coyield Oosee
aKTUBHBIMHM TaJloTeHaMH. MOJENs TMPOMBINIJICHHON YCTaHOBKM [JIsl TPOW3BOJCTBA CEPHOM KHCIIOTHI.
Mopnens mieun A1 oOkura m3BecTHsKA. KoJutekiuu mpoayKIuil CHIIMKATHON MPOMBINIICHHOCTH (CTEKJIa,
dapdopa, dasHca, IeMEHTa Pa3IMIHBIX MAPOK U JIp.).
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JlabopaTopHble padoOThI:

IpakTH4yeckas padoTa

KonTpoabHo- o0o0maromee 3ansitne. KonrposbHast padora mo temMe: XuMHueckue peakind. MeTansl
Y HEMETaJUIbI

Camocmosamenvhas paboma no meme:
Koncynomayuu

2. Oprannyeckasi
XHUMUS
2.1. OcHoBHBIE
TOHSITHS OPTAHUYECKOMH
XUMHHU U TEOPHsI
CTPOEeHUs
OpraHnYecKHX
COeIMHEeHU

CoaepskaHue y4eOHOT0 MaTepHuaJia

1 | Ipenmer opranuyeckoil xumuu. llpupogHble, HMCKYCCTBEHHbIE W CHHTETHUECKHE OpraHH4ecKue
BeniecTBa. CpaBHEHHE OPraHMYeCKHX BEUIECTB C HEOpraHWMYecKUMH. BaneHTHocTh. Xumuueckoe
CTPOEHHE KaK MOPSIIOK COETMHEHHUS] aTOMOB B MOJICKYJIBI 110 BaJICHTHOCTH. .

2 | Teopusi crpoeHusi oprannyeckux coequHenuidi A.M. ByriepoBa. OCHOBHBIE MOJOXKEHUS TEOPUU
XUMHUYECKOTO CTpoeHUs. M3oMepus UM u30Mepbl. XUMHUYECKHE (OPMYJbI M MOJCIM MOJICKYJ B
OPraHNu4eCcKON XUMUHU..

3 | Knaccupukanus opraHuyveckux BellecTB. Kitaccudukaius BemECTB MO CTPOCHHIO YTIIEPOTHOTO
CKeJIeTa M HaTN4rio (QYHKIIMOHANBHBIX TpymiL. ['omonoru u romosnorusi. Hauana Homenknarypsl [UPAC.

4 | Kmaccudpukanusi peakuuii B opranmyeckoii Xxummu. Peakium mnpucoenuHeHus (THAPUPOBAHUS,
raJIOr€eHUPOBAHUS, TUAPOTaTOreHUPOBAaHUsA, THApaTanuu). Peakuuy oTmieruieHus (JeruApupOBaHUS,
JeTHAPOraJoreHUpoBaHus, aeruaparanyn). Peakium 3amenmenus. Peakunu nzomepusanuu.

JemoHncTpanuu. JleMoHcTpannn Moaenn MoJIeKys1 TOMOJIOrOB U H30MEPOB OPraHUMYECKUX COEINHEHHI.
KadectBeHHoe 00Hapy)eHME YTepo/ia, BOJIOPO/a U XJI0pa B MOJIEKYJIaX OPraHMYECKUX COCTUHECHUH.
Ipoduasnsie u npodeccHoHATHHO 3HAYUMBIE dJIeMeHTHI coaep:kanus. [lorarue o cyocTpare n
pearente. Peakiiuy OKMCICHUS M BOCCTAHOBJICHUS OpraHN4ecKuX BemecTB. CpaBHEHHE KiacCupUKaun
COCJIMHEHMI U KIacCU(DUKALMU PeaKIUi B HEOPraHUUECKON M OPraHMYECKON XMMHUU.

JlabopaTopHblie padoThl

IIpakTH4eckune 3aHATHA

KonTpoabnas padora

CamocmosmenvHas paboma no meme, padoma Ha0 UHOUBUOYATbHBIM RPOEKHIOM
Koucynomayuu

2.2. YriieBogopoabl U
UX NIPUPOAHBbIE
HCTOYHUKH

Coaep:xanue y4e0HOr0 MaTepHaJIa

1| Ankanel. AnkaHer: ToMOTOrHUECKHiA pAl, W30MEpHsT M HOMEHKJIATypa ajKaHOB. XHMHUYECECKHE
CBOMWCTBa aJIKaHOB (METaHa, 3TaHa): FOPEHUE, 3aMEellCHUE, Pa3JIoKeHHe, JeruapupoBanue. [Ipumenenne
AJKaHOB HA OCHOBE CBOMCTB.

1,2

12




2] Aaxensl. DTHICH, €ro MOJTyYeHHE (JIETHIPUPOBAHUEM 3TaHa, JCHOJUMEPHU3AIUCH TI0- JHITUICHA).
T'omonornyeckuii psia, U30Mepusi, HOMEHKIATYpa aJKEHOB. XHMMHUYECKHE CBOWCTBA ATWICHA: TOPEHUE,
KaueCTBCHHBIC peakiuu (oOeclBeUMBaHHE OpPOMHON BOABI M pPacTBOpa IEpMaHraHaTa Kajus),
ruaparanus, nonuMmepusanus. [IpumeHnenue 3TuiieHa Ha OCHOBE CBOMCTB

3] Mmennt m kayuykm. IloHSTHE O [MEHaX KaK YIIEBOJOPOJAX C JBYMS JBOMHBIMH CBSI3SMIL
ConpspkeHHBIE THEHBI. XUMUYECKHe CBOWcTBa OyTamueHa-1,3 n m3ompeHa: obecrBeunBaHre OpPOMHOM
BOJIBI U TTOJIMMEpH3alMs B KaydyKu. HaTypanbHblii M cHHTeTHUECKUE KaydyKH. Pe3una.

AJkuHbL. AnieTwieH. XUMHUYECKHE CBOMCTBA alleTWIIEHa: TOpeHre, oOecHBeunBaHUe OPOMHOW BOJBI,
MPUCOECIMHEHUN XJOpoBoIOpoAa W ruaparauus. lIpruMeHeHHe aneTWiIeHa Ha OCHOBE CBOMCTB.
MexxkraccoBasi HF30MEPHsI C alIKaTUEHAM.

5 Apensbl. beHzon. XuMuueckre CBOMCTBa OCH30JIa: FOPEHHE, PEaKIMH 3aMelleHUsl (raJIoreHUpOBaHUE,
HutpoBanue). [IpuMeHeHne OeH301a HA OCHOBE CBOMCTB.

IIpupoaHbie HCTOYHUKH YTIJ1€BOOPOAOB. [IpupoaHEIl ra3: cocTaB, NPUMEHEHHE B Ka4eCTBE TOILINBA.
Hedtb. CoctaB u nepepaborka HedTH. [leperonka Hedtu. HedrenmpomykTer

JemoncTpammu. ['openne MeraHa, 3TuieHa, aueTwieHa. OTHOIIEHHE MeTaHa, 3TWJIEHA, alleTWIeHA U
OeH30J1a K pacTBOpaM IepMaHraHara kanus u OpomHoil Boze. [loiaydenue sTunena peakuuei aeruapaTanui
3TaHOJIa, alleTHJIeHa — THUAPOIN30M KapOuaa Kaipuus. Pa3znojxeHne kaydyka Ipu HarpeBaHUU, UCIIBITAHUE
NPOAYKTOB Pa3lioKeHHs Ha HelpeaeabHoCcTh. Komneknus oopa3nos He(gm u HedrenpoaykToB. Komnekuus
«KamMeHHbI1 yrois 1 NpoayKIHs KOKCOXUMHUYECKOTO IPOU3BOACTBAY.

IIpodeccnonansHo 3HAYHMBbIE 3JIeMeHTHI coaep:xkanus. [Ipasuno B.B. MapkosaukoBa. Kinaccundukanus
W Ha3HaueHWe KayuykoB. Kiaccudukanuss u Ha3zHaueHHWe pe3wH. Bynkanwzanusi kayuyka. [lomydenue
aleTWIeHa IUPOJIM30M MeTaHa U KapOMOHBIM crocoOoM. Peakuuss mnonmmepuzanyvy BUHWIXJIOPUAA.
[TonuBUHWIXJIOPUA W €ro mpuMeHeHue. Tpumepusauusi anerwieHa B OeHzoin. lloHsTne 00 3KCTpakUuH.
BoccraHoBienre HUTpOOEH30J1a B aHWIHMH. ['oMosorudeckuii psiig apeHoB. Tomyousr. HutpoBanue Toiryosa.
Tpotun. OCHOBHBIE HamlpaBieHHS MPOMBIIIICHHOW MepepaboTKu MpupoaHoro rasza. IlomyTHblil HedTsSHON
ra3, ero nepepabotka. Ilpoueccsl npomslieHHON nepepaboTkn He)TH: KpeKUHT, pudopMuHr. OKTaHOBOE
YUCJIO OEH3WHOB M IIETAHOBOE YHCIIO JU3ENBHOTO TOIUIMBA. KOKCOXMMHYECKOE MPOU3BOJCTBO U €ro
IPOAYKIIHSL.

IIpakTuyeckasi pa6ora O3HaKOMIICHHE C KOJUIEKIHEH 00pa3IoB HEGTH U MPOIAYKTOB €€ mepepadoTKH.
O3HaKOMJICHHE C KOJUISKIIMEH KaydyKoOB B 00pa3iiaMu U3JIeluil U3 Pe3UHBI

Koutpoabho-o000maromee 3anaTue. KonrposbHasi padoTa mo teme : YraieBoJI0poabl.

Camocmoamenvhasn paboma no meme, padoma Ha0 UHOUGUOYATbHBIM NPOEKMOM
Koncynomayuu

2.3.
Kuciioponconep:kamue
opraHuyecKue
COeIMHEeHUsl

Conep:xanue yueOHOro MaTepuasa

1 | Cnuprsl. [lonyuenue sraHona Opo>keHUEM TIIIOKO3bI M TUApaTaluel STUiaeHa. | uApoKCcuIIbHas rpymma
Kak QyHKIUoHaNbHas. [loHsATHE O TpeAelbHBIX OJHOATOMHBIX CIUpPTax. XHMHYECKHUE CBOWCTBA
9TaHOINA: B3aWMOJICHCTBUE C HATpUeM, OOpa30BaHUE MPOCTBIX M CIOXHBIX A(UPOB, OKHCICHUE B
anpneru. IlpuMeHenne sTaHoIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBHA JUIsl OpraHu3Ma
YeJoBeKa U npenynpexiaeHue. [ nnepuH Kak OpeCTaBUTENIb MHOIOATOMHBIX ciupToB. KauecTBeHHas
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pCaKknuAa Ha MHOIOATOMHBIC CITMPTHI. HpI/IMCHCHI/IC TrimaepuHa

®enoa. dusnyeckue M XUMUYECKUE CBoWcTBa (peHosa. B3awMHOE BIUSHHE aTOMOB B MOJIEKYJIC
(heHOMA: B3aMMOACHCTBHE C THUIAPOKCHIOM HATpus W a30THOW Kucioroi. [IpmmeHenne ¢eHoma Ha
OCHOBE CBOWCTB.

2 | Aapaeruasl. [lonstue 00 anpaerunax. AnpAeruaHas rpymnmna kak QyHKIMOHaNbHas. DopManbaerun u
€ro CBOMCTBA: OKHUCIJICHHE B COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOUIUI CITUPT.
[Tomyuenue ampAETHAOB OKHCIEHHEM COOTBETCTBYIOIIMX CIUpPTOB. [IpuMmenenne dopmanbaernia Ha
OCHOBE €TI0 CBOMCTB

KapoonoBbsle kucaorbl. IloHsTne o kapOOHOBBIX KucioTax. KapOokcunpHas Tpynma Kak
¢yHKIMOHANBHAS. [OMONOTHYECKHMid psI MpeaedbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT.
[Tomyuenue kapOOHOBBIX KUCIIOT OKHCIICHHEM aJIbICTHI0B. X UIMUYECKHE CBOHCTBA YKCYCHOM KUCIIOTHI:
o0IIye CBOWCTBA ¢ MHUHEPAIBHBIMH KUCIOTaMH M peakius dTepudukanuu. [IpuMeHeHne yKCyCHON
KHMCJIOTBl Ha OCHOBE CBOMCTB. BhICHINE JKUPHBIE KUCJIOTHI HA IPUMEPE NMAJIbMUTUHOBON U CTEAPUHOBOM.

3 | Caoxubie 3¢upsl u xupbl. [lomyueHne crnokHBIX >GuUpoB peakmnuel stepudukammu. CroKHBIC
3¢upel B npupone, ux 3HaueHue. lIpumeHeHHe CIOXHBIX 3QUPOB HA OCHOBE CBOWCTB. JKHpPBI Kak
cioxHble d¢upsl. Kiaccudukanus xupoB. XUMHUUECKHE CBONCTBA KUPOB: THIPOJIU3 W THAPUPOBAHNE
JKUJKUX KUpOB. [IpuMeHEeHne KUPOB Ha OCHOBE CBOWCTB. MbLia.

Yriaepoabl. YTriaeBoabl, MX KiaccuuKamus: MoHocaxapuabl (TJIroKo3a, (pykrosa), AUcaxapHIIbl
(caxapo3a) m monMcaxapuipl (Kpaxmal M LeJUII0yIo3a). [Jioko3a — BEIIeCTBO C JBOWCTBEHHON
(dyHKIMEH — ajbJIernaoCIupT. XUMUYECKHE CBOWCTBA TIIOKO3bI: OKUCICHHE B TIIIOKOHOBYIO KHCIIOTY,
BOCCTAaHOBJICHHE B CcOpOUT, crnupToBoe OposkeHue. IlpuMmeHeHMe TIIOKO3bI Ha OCHOBE CBOICTB.
3HaueHue YIIIEBOAOB B )KMBOM MPHUPOJIE U KU3HU 4esioBeka. [IoHsATHE 0 peakysX MOJIu- KOHAEH AN
Y THIPOJIM3a HA IIPUMEPE B3aMMONPEBPAILEHUH: TII0K03a <> MTOJINCAXaAPHUL.

IIpodeccnonabHO 3HAYUMBbIE JJIEMEHTBI COAEP:KAHUA. METWIOBBI CIUPT M €ro
UCIIOJIb30BAaHUE B KAaueCTBE XHWMHUYECKOIO ChIpbi. TOKCHMYHOCTH METaHOJa W TNpaBWiIa TEXHUKU
Oe3omacHOCTH TpH paboTe C HUM. DTHIICHIJIMKOIb M €ro NMPHUMEHEHHE. TOKCHYHOCTh JTHICHITIHKONS U
HpaBHiIa TEXHUKH Oe30macHOCTH IpH padote ¢ HUM. [lomyuenne ¢eHona n3 mpogyKTOB KOKCOXUMUIECKOTO
npou3BoAcTBa U u3 Oensona. [lonukonaeHcanus popmansaeruaa ¢ GeHoaoM B GpeHoI0pOpMaIbIETUIHYIO
cMmony. Aneranbiaerun. [loHsrne o keToHax Ha mpuMepe areToHa. [IpuMeHeHue aneToHa B TEXHUKE U
IPOMBIIIJIEHHOCTH. MHoroo0pasne KapOOHOBBIX KHCIOT (IIaBEJEBON KHCIOTHI KaK JIByXOCHOBHOW,
AKPHUJIOBOM KHCJIOTHI KaK HENpeAeiIbHOM, OCH30MHOM KHCIOTH Kak apoMaTtuyeckoil). Ilnenkoobpasyromnme
Macia. 3aMeHa JKMpPOB B TEXHHMKE HEMUUIEBBIM ChlpbeM. CHHTETHYECKHE MOIOIIHE CpPEICTBA.
Mono4Hokuciioe OpokeHHe TIIOK03bl. Kuciomonounsie nponyktel. CuiocoBanue kopMmoB. HutpoBaHue
LEeJUTI01036l. [InpokcunuH.

JdemoHcTpanuu. OkxucieHue cnupra B anblerdj. KadecTBeHHbIC peakiMd HA MHOTOATOMHBIC
coupTel. PacTBopuMocTh (peHOna B Boie mpu OObIYHONW TeMmepaType M HarpeBaHuu. KauecTBeHHbIE
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peakiuu Ha ¢eHoa. Peakiusi cepeOpsHOro 3epkajia albIErHJIOB U TIOKO3bl. OKHUCICHUE allbJCTUIOB H
TJIFOKO3BI B KUCIOTY ¢ momoiisio runpokcnaa menu (II). KauectBennas peakius Ha kpaxmain. Kommexius
3(hUPHBIX Macel.

IIpakTuyeckasi padora : l3ydeHue XMMHYECKUX CBOMCTB KapOOHOBBIX KHCJIOT Ha IIPUMEPE 4
YKCYCHOM KUCIOTHL. Jl0Ka3aTenbCTBO HENIPEAEIBLHOIO XapaKTepa »KUIKOro xupa. Bzaumonelicteue
[II0OKO3bI U caxapo3ssl ¢ ruapokcuiom meau (II). KauectBennast peakuus Ha Kpaxmad.
KountpoabHo-o600mariee 3auatue. Konrpoabnasi padora no reme: Kucnopojaconepsxaiue 2
OpraHUYECKHE BEIECTBA
Camocmoamenvnas paboma no meme, paboma Hao UHOUBUOYAIbHHIM NPOEKHOM 10
Koncynemayuu 2
Coaep:xanue yueOHOro MaTepuaJia 18
1 Amunbl. [lorstue o0 amuHax. Anudarndeckue amMuHBl, HX Kilaccupukamus U 2 12
HOMEHKJIaTypa. AHWIMH KaKk opraHuyeckoe ocHoBaHue. [lonyueHue aHwnnHa U3 ’
HuTpoOeH3ona. [IpuMeHenne aHuIMHA Ha OCHOBE CBOKCTB..
2.4. Asorcoaep:kamue | ) AMMHOKHCJIOTBI. AMUHOKHUCIOTHl Kak aM(poTepHble AUPYHKIMOHAIbHBIE OPraHUYECKHE
oggél}g:{‘zeﬂc;; ¢ COE€IUHEHMUsI. XUMHUYECKHE CBOICTBA aMHUHOKHCIIOT: B3aUMOJEHCTBHE C IIEJIOYAMH,
IHosmmepsl KHCIIOTaMU M Jpyr ¢ JpyroM (peakuus ToNUKOHAeHcauuu). llenTtuaHas CBsI3p H
nosinnenTtuabl. [IpumMeHeHre aMHHOKHUCIIOT Ha OCHOBE CBOMCTB.
3 Beaku. IlepBuyHasi, BTOpUYHAs, TPETHUYHAs CTPYKTYphl OenkoB. XUMHYECKHE CBOMCTBA 2
OENIKOB: TOpPEHME, JIeHaTypalus, THUApPOJN3, IIBETHbIE peakuuu. buomormdeckue (GpyHKIUN
OEJIKOB.
IMosmmeps! benky n noaucaxapuabl Kak OMOMOINMEPBHI.
2

5 Ilimactmacesl. [lonydenne monmMepoB peaklMed MOJUMEPHU3ANNU U TTOJTUKOHICHCAIUH.
TepmornnacTuyHble U TEPMOPEAKTUBHBIE TIacTMacchl. [IpencraBurenu miactMace.

6 Bosiokna, ux kiaaccupuxkanusa. Ilomyuenue BosokoH. OTnaenbHbBIE PEACTABUTENH
XUMHUYECKHUX BOJIOKOH

IIpodeccnonaibHO-3HAYMMBIE JIEMEHTHI COAep:KaHMsl. AMMUHOKAnpoHoBas kuciora. Kanpon
KaKk TIPEJICTaBUTENb TMOJHAMHUIAHBIX BOJIOKOH. Vcmonmb3oBanue ruapoin3a O€lIKOB B
MPOMBILIEHHOCTH. [HonuBuHUIXIOpH I, nonuTeTpad TOPITUIICH (Tedpmon).
®denonodopmanpaeruaasie  miactMacchl.  [lemmynmoun.  [IpompliuieHHOE  MPOW3-  BOJCTBO
XUMHUYECKUX BOJIOKOH.

JdemoncTpaumnu. BzanmoeiicTBue aMMuaka U aHWIMHA C COJITHOM KUCI0oToM. Peakius anuiamHa
¢ OpoMHo#i Bos1oii. Jloka3arenbcTBO HAMMYUS (YHKIMOHAIBHBIX TPYI B PACTBOPAX aMHHOKH CJIOT.
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PactBopenue u ocaxnenue OenkoB. LlBeTHble peakuuu OenkoB. ['opeHHe NTHYBEro Iepa H
HIEPCTSIHOW HUTH.

IIpakTHyeckasi paboTa: XUMHUYCCKHUE CBOMCTBA OEIIKOB 2

KonTpoasnas padora -

Camocmoamenvnasa paboma no meme, padboma Had UHOUBUOYATbHBIM HPOEKMOM 8

Koncynemayuu 2
AunddepennupoBanHbIi 3aueT 2
CamocrtosTebHast padoTa 00y4aroUuXcsl IPOEKTOM 10
Bcero: 185
00513aTe/IbHASA aAYANTOPHAA YIeOHAsI HArPy3Ka 114

CaMOCTOSITEeJIbHAs padoTa 00y4Yaromuxcs 51

KOHCYJIbTALMH 10

paooma HA0 UHOUGUOYAIbHBIM NPOECKMOM 10
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3. YCJIOBUSA PEAJIMBALIUUA ITPOT'PAMMBI IUCHUITIJINHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4yeHHn 0.
Peanuzanuss mnporpaMMbl JAUCHMIUIMHBL TpeOyeT Haluyus Y4eOHOro
KaOuHeTa « XUMUsD».
O6opynoBanue yueOHOTo KaOUHETa:
- MOCAJI0OYHBIE MECTA MO KOJUIECTBY 00YUaIOIINXCS;
- pabouee MecTo mperoaaBaTes;
- Y4eOHO-HATJISIIHBIEC TOCOOUS 110 « XUMUM.
TexHuuyeckue cpeacTBa 00yUeHUS:
- MarHUTHAs IOCKA U MYJbTUMEIUATIPOCKTOP.
PeakTussr:
NuaukarTopsi:
YHUBEPCAIIbHBIN
benondTanenHoBbIN
METHUJIOBBIN OPaHKEBBIN
IIpocTbie BemecTBa:
AJTFOMUHUAMN
Me/lb
0JIOBO
CBUHEI]
KeIe30
IIUHK
cepa
Oxkcuapl:
OKCH/JT MarHusl
OKCHU/T aJTFOMUHUS
OKCHU/I IUHKA
okcun menu (II)
okcua mapranma (II)
I'mapoxcuasbi:
TUAPOKCHU] ATFOMUHHUS
ruapokcus xxenesa (I11)
ruapokcun meau (1)
TUAPOKCHU HATPUS
Oprannyeckue BemecTna:
Kpaxmall
IJIFOKO3a
caxapo3sa
JIAKTO3a
napadua
He(Th
dbopmanux
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ATAHOII
IPOMaHOI
OyTaHom
TITUTEPUH
areTar Kamus
Kucsorbr:
CTeapuHOBAsI
MajJbMETHHOBAS
OJIEMHOBAS
OeH30iiHas
aMUHOYKCYCHasI
YKCyCHas
a30THas
cepHas
COJISTHAS
dDocharbi:
dbocdat kamus
dbocdat HaTpus
dbocdar ammoHuUs
ruapodocdaT Kaablus
Cyasdarsl:
cyJbdatr aJTrOMUHUS
cyab(dar nuHKa
CyJib(aT HUKES
cynbdat mapranua (II)
cyabdar menu (I1)
cynbdar xenesa (III)
cynbdar aMMOHHUS
cynbdar Maraus
cynbdar Kanus
cynbdar HaTpus
TUAPOCYIb(MAT KaIUs
bpomuasbr:
OpoMuJ HaTpHs
OpoMu I Kaaus
Hoauapr:
Woaua KaJus
KapOonatsbr:
KapOOHAT HATPUs
KapOOHAT KaJus
KapOOHAT KaJIbITHs
KapOOHAT MarHus
kap6onat menu (1)
Xopuasbl:
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XJIOpU/JT KaJHsi
XJIOpUJ HATpUs
XJIOPUJ MarHus
xyopuy sxenesa (I11)
xyopua Maprania (II)
XJIOPUJ, ATFOMUHUS
XJIOpUZ KAJIbLIHS
XJIOpUJ aMMOHMUS
xJyiopuj 6apust
xaopun menu (II)
HurtpartsbI:

HUTpAT HATPUS
HUTPAT KAJIAS

HUTPAT aMMOHHS
HUTpPAT aJTIOMUHUS
HUTpPAT KaJIbIUs
IIpoumne Bemecrna:
KaJIMi pOIaHUCTBIN

KaJUi XPOMOBOKHCJIIBIN
KaJIMK 5KEJI€30CUHEPOIUCTHIN

IepMaHraHaT Kajiusd

3.2. UudopmanmnonHoe odecnevyeHne o0yueHust
Ilepeyens pexoMeHIYyeMbIX
JAOIOJIHUTEJIbHOM JIMTepaTyphbl.

1. Tabpuensu O.C. Xumus
TEXHUYECKOTO MPpoPiis : YICOHUK 7-€ U3JaHue

191 c.: un.

I[OHOJIHI/ITGJ'IBHLIG HCTOYHHUKMU:

YY4eOHBIX M3AAHUH,

OCHOBHBIE NICTOYHUKH:
npodeccuii

HNHurepHer-pecypcos,

u CIIEIIMAIILHOCTEN
M.: «Axagemus» 2013. —

2. Tabpuensn O.C. Xumms 10-11 wmacc. ba3oBblii ypoBeHb: yueb. s
ob1eo0pazoBar. yupexaenuit. — M.: Jlpoda, 2013. — 223 c.: u.

HNuTepHer - pecypcbl:

www. pvg. mk. ru (onumnuana «I[lokopu BopoObeBbI TOpbI»).

www. hemi. wallst. ru (OGpa3oBaTebHBIN CAUT AJIsI MKOJIHHUKOB « XUMHUSD).
www. alhimikov. net (O6pa3oBaTebHBIN CAUT JIs IIKOJIbHUKOB).

www. chem. msu. su (DnekTpoHHas OMOINOTEKA 110 XUMHUH ).

www. enauki. ru (uHTEpHET-U3AaHuE 1151 yunuTenel « EcTecTBeHHBIC HAYKN» ).
www. lseptember. ru (MmeTonnueckas razera «llepBoe ceHTIOps).

www. hvsh. ru (kypHan «Xumus B IIIKOJIE» ).
www. hij. ru ((KypHaiT « XUMHUSI 1 )KUZHBY).
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www. chemistry-chemists. com (31eKTpOHHBIHN XypHaT «XUMUKH U XUMHSD).
KoMnbloTepHbIe MPe3eHTAIMH K YPOKAM XUMHH

. benku.

. Kayuyxwu.

. Hyk1enHOBbIE KUCIIOTHI.

. [Ipyupo1HBIE UICTOYHUKU YTIIEBOAOPOIOB.

. Texunka 0€30MacCHOCTH B KAOMHETE XUMUH.
. YTJICBOJIBI.

. MenpaeneeB — HCTMHHBIN naTpuoT Poccum.
. Imenem MeHiesieeBa Ha3BaHHI. ..

. MeTanibl B )XKHU3HEICATSIILHOCTH YEJIOBEKA.
. Du3nyecKkue CBOMCTBAa METAJIJIOB.

. Cnoco0OsbI nontyueHus MmetaiuioB. Koppo3sus.
. [IpenenbHbIE YIIIEBOAOPOIBI.

. AJIKEHBI.

. AJIKMHBI.

. AMUHEL.

. CoupTsL.

. 'mpponus comnen.

. Buasl nzomepun.

. OCHOBHBIE CBEJICHUSI O CTPOEHUH aTOMA.

. CKOpOCTh XMUMUYECKUX PEAKIIH.

O 001N DN K~ W —

DN M= =t e ek e e e e
SO OO DN NN WN—=O

4. KOHTPOJb W OLEHKA PE3YJLTATOB OCBOEHMSI
JACHUTIIAHBI

Konmpons u ouenxka pe3yiomamos 0C80eHUs OUCYUNIUHBL OCYUECMBIISAENCS]
npenooasamenem 8 npoyecce NpPOGeOeHUsi NPAKMUYECKUX  3auaAmull U
1abOpamopHbIX pabom, mecmuposanusl, a maxice BbINOJHEHU 00VUAIOUUMUCS
UHOUBUOYATLHBIX 3A0AHULL, NPOEKMO8, UCCIe008AHUII.

Copepxannie 00y4eHus XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEIHHOCTH CTYICHTOB
(Ha ypoBHE y4eOHBIX JEHCTBUIA)
Baxneiimme xuMuieckue YMeHue naBath onpeesieHue U ONepupoBaTh
TTOHSITHS CIICTYFOIIIMMHA XUMHYECCKHMH ITOHSATHSIMHE: BEIIECTBO,

XUMHUYECKHUN JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE
aTOMHas U MOJIEKYJISIpHAsi Macchl, HOH, aJIJIOTPOIIHUS,
M30TOIIbI, XUMUYECKAsI CBSI3b, JIEKTPOOTPULIATEIBHOCTD,
BaJICHTHOCTb, CTENIEHb OKHCIIEHUS, MOJIb, MOJISIpHAs Macca,
MOJISIpHBINH 00BeM ra3000pa3HbIX BEIIECTB, BEIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHMSI, paCTBOPBI,
IIEKTPOJIUT U HEDJIEKTPOJIUT, HIEKTPOIUTHIECKAS
JUCCOLIMAIIUS, OKHCIIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTaHOBJICHHE, TEIIOBOM A PEKT peakIiu, CKOPOCTh
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XUMHYECKOM PpCaKnun, KaTajlin3, XUMUYCCKOC PaBHOBECHUC,

YIJIEPOJHBIN CKeNeT, (YHKIIMOHAIbHAS TPYIINa, H30MEPHUs,
TOMOJIOT U

OCHOBHBIE 3aKOHBI XUMHUHU

®opMyIHpPOBaHHE 3aKOHOB COXPAHEHHUS MACChI BEILIECTB U
MOCTOSIHCTBA COCTaBa BEUIECTB. Y CTAHOBKA MPUYMHHO-
CJIEICTBEHHOM CBSI3U MEXK/Y COAEP>KaHUEM 3TUX 3aKOHOB U
HaIMCaHHEeM XUMHYECKHUX (OpMYI U ypaBHEHUI. Y cTaHOBKA
3BOJIIOLMOHHOM CYITHOCTH MEH/IEIIEEBCKOU U COBPEMEHHOMU
dhopmynupoBok niepuoaudeckoro 3akona J[. . Mennaeneena.
OObsicHeHnEe (U3UUECKOTO CMBICIIA CHMBOJIMKHI
MePUOIMYCCKON TaOIMIIBI XUMUYECKUX AieMeHToB []. U.
MenpeneeBa (HOMEPOB JIEMEHTA, IEPUOJIA, TPYIIIIbI) U
YCTaHOBKA MPUYUHHO-CIICACTBEHHOMN CBSI3U MEXIY
CTPOCHHUEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHUS CBOMCTB
AIIEMEHTOB M 00pa30BaHHBIX UMH BEILIECTB B EPUOAX U
rpymnmnax. XapakTepUCTHKA HIEMEHTOB MAJIbIX W OOJIBIIHNX
MIEPHOJIOB 10 UX NoJoxkeHuto B [leproanueckoit cucreme /1.
W. Menneneesa

OCHOBHEBIE TCOPUU XUMHUHU

VcraHoBKa 3aBUCHMOCTH CBOMCTB XMMHUYECKHX BEIIECTB OT
CTPOCHHS aTOMOB 00Pa3yIONUX UX XUMUIECKIX JIEMEHTOB.
XapakTepuCTUKa BAXKHEHIIIUX TUIIOB XUMHYECKUX CBI3EH 1
OTHOCHUTEIBHOCTH 3TOH THITOJOrHU. OObsICHCHHE
3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOEHUS
KPUCTAJUIMYECKHUX pemieToK. DOopMyIMpoBKa OCHOBHBIX
MOJIO)KEHUN TEOPUH IIEKTPOITUTUYECKON NUCCOIUAIIUU U
XapaKTEPUCTHKA B CBETE ITOM TEOPHHU CBOMCTB OCHOBHBIX
KJIACCOB HEOPraHUYECKUX coeAuHeHu. DopMyIUpOBKa
OCHOBHBIX MOJIOKEHUN TEOPUU XUMUYECKOTO CTPOEHUS
OpPraHWYECKUX COEMHEHUI U XapaKTepUCTUKA B CBETE 3TOU
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COoeJUHEHUU

Baxaeiiniue BeriecTsa u
MaTepUalIbl

XapakTepHucTuKa cocTaBa, CTpPOEHHS, CBOMCTB, OJIYUYEHUS U
npuMe- HeHus BakHemmx metamio (IA u II A rpynm,
AIIFOMUHMUS, JKeJle- 33, a B €CTECTBEHHOHAYYHOM NMpoduiie u
HEKOTOPBIX d-3JIEMEHTOB) U UX COEIMHEHUH.
XapakTepHucTuKa coCTaBa, CTpPOEHUS, CBOMCTB, OJyUYEHUS U
npuMe- HeHus BaxkHelmux Hemetaos (VIIL A, VIIA, VIA
TPYIII, a TaKkxke a3oTa u ¢ocdopa, yriaepoaa u KpeMHUs,
BOJIOPO/1a) U UX COEMHEHUH. XapaKTepHCTUKa COCTaBa,
CTPOEHUS, CBOMCTB, MOJIYUYEHUS U IPUMEHEHMSI BaKHEHIITNX
KJIACCOB YIJIEBOJOPO/IOB (AJIKAHOB, LIUKJIOATKAHOB, aJIKEHOB,
QJIIKMHOB, apeHOB) U UX HanboJiee 3HAYMMbIX B
HapOJHOXO35MCTBEHHOM IUIAHE MIPEICTAaBUTENIEH.
AHaJIOTMYHAs XapaKTEPUCTUKA BAXKHEUIINX ITPEICTABUTENIECH
JPYTHX KJIACCOB OPraHMYECKUX COCIUHEHHI: METaHOJIA U
3TaHoJa, CJIOKHBIX Y3PUPOB, )KUPOB, MBLI, AJIbJIETHIOB
(popmanbernoB u ameranbaeruia), KETOHOB (aleToHa),
KapOOHOBBIX KUCIOT (YKCYCHOM KUCIOTBI, JUIs
€CTECTBEHHOHAYYHOT'0 MPOUIIS MPEACTABUTENEH IPYTUX
KJIACCOB KHCJIOT), MOHOCaXapuA0B (TJIOKO3bI), TUCAXAPHIOB
(caxapo3bl), monKMcaxapuaoB (KpaxmMasa U eJUTI0I03bI),

aHWJIMHA, AMHHOKHUCIIOT, OEJIKOB, HICKYCCTBEHHBIX U
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CUHTCTUYCCKHUX BOJIOKOH, KAYUYYKOB, IIaCTMAacC

XUMHUYECKUN SI3BIK U
CHUMBOJIMKA

Hcnonp3oBanue B yaeOHOH U podecCHOHATbHON
JIEATEIIbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIUKH.
Haszpanue n3y4eHHBIX BEIIECTB 110 TPUBHAIIBHON WIIU

MEXKTYHApOAUYECKUX PeaKIuid

XUMUYECKUE PEAKIIUU

OOBsicHEeHHE CYIIHOCTH XUMHUYECKUX MTPOIIECCOB.
Knaccudukanus XuMHUECKUX peakIMii M0 pa3INyHbIM
MIPU3HAKaM: YUCIIy U COCTaBY IPOAYKTOB U PEAareHTOB,

TerioBoMy 3 eKTy, HanpaBiIeHHIO, dasze, HATHIHIO
KaTajanu3aTopa, U3MEHEHHIO CTEIIEHEN OKUCIIEHUS DJIEMEHTOB,
00pa3yromux BeliecTBa. Y CTAHOBKA MPU3HAKOB O0OLIET0 U
Pa3JIMYHOTO B TUIIOJIOTMH PEAKLUH 11 HEOPTAHUYECKOU U
oprannueckoil xumuu. Kinaccudunukanus BemecTs u
IIPOLIECCOB C TOUKU 3PEHUSI OKUCIIEHUSA-BOCCTAHOBIICHHUS.
CocraBieHue ypaBHEHUN peaKIMid ¢ MOMOIIbIO METO/1a
asIeKTpoHHOTO Oananca. OObSICHEHNE 3aBHCUMOCTH CKOPOCTH
XUMHYECKON peaKINH U MOJ0KEHUS XUMUIECKOTO
paBHOBECHSI OT Pa3IMYHBIX (JaKTOPOB

XUMHYECKUN SKCIEPUMEHT

BrinonHeHne XuMU4eCcKoro SKCIepUMEHTa B ITOJIHOM
COOTBETCTBUH C IIpaBuUiIaMu O6e3onacHoctu. Habmronenue,
duKcalys u onrMcaHue pe3ynbTaToB IPOBEACHHOTO
HKCIIEPUMEHTA

Xumuyeckas HHPoOpMaIus

[TpoBeneHue caMoCTOSTEIBHOIO MOMCKA XUMHUYECKON
MH(pOpPMaLIMU C UCTIOIb30BAHUEM Pa3IMUHbIX UCTOYHUKOB
(HayyHO-IIONYJISIPHBIX U3AaHUH, KOMIIBIOTEPHBIX 0a3 1aHHbIX,
pecypcoB UnTepHera). Mcnonb3oBaHuEe KOMITBIOTEPHBIX
TEXHOJIOTUH [ 00pabOTKM U mepeiaud XMMUYECKON
MH(OpPMaIlMU U €€ MPEICTaBICHMsI B pa3IN4HbIX (hopMax

Pacuetsl mo xumMudeckum
dbopmysaM U ypaBHEHHUSIM

YcTaHOBKa 3aBUCUMOCTH MEX]Ty KaUeCTBEHHOM U
KOJIMYECTBEHHOW CTOPOHAMH XUMHUYECKIX 00BEKTOB U
nporeccoB. PelieHre pacueTHbIX 33/a4 [0 XUMHUYECKUM
dbopmysaM U ypaBHEHHSIM

[TpodunbHoe 1
npodeccuoHaIbHO 3HAUNMOE
cofiep:KaHue

OOBsiCHEHNE XUMUYECKUX SIBIICHUH, IPOUCXOAIIUX B
npupoe, ObITY u Ha pou3BojcTBe. Onpenenenne
BO3MOYKHOCTEH MPOTEKaHUs XUMUYECKUX MPEBPALICHUN B
pa3IUUHBIX ycnoBHuxX. CoOM0IeHNe TPaBUIT IKOJIOTUIECKU
rpaMOTHOI'O TIOBEJICHH B OKpYy»Karolel cpese. OueHka
BIIMSIHUS XUMHUYECKOTO 3arpsI3HEHUS OKPYKAIOIEH Cpebl Ha
OpraHu3M 4YeJOBeKa U JIPyrue KUBble OPraHU3MBI.
Cobutoienue npaBui 0€30MacHOro 00paIIeHUs ¢ TOPIOYUMHU
¥ TOKCUYHBIMU BEIIECTBAMH, JJAOOPATOPHBIM
obopynosanueM. [ToAroToBKa pacTBOPOB 3aTaHHON
KOHIIGHTPaLUH B OBITY U Ha pou3BocTBe. KpuTHueckas
OIIEHKa JJOCTOBEPHOCTH XUMHUYECKOH HH(OpMAIIHH,
MOCTYMAIONIEH U3 Pa3HbIX HCTOYHUKOB
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