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1. IMosicHUTeNLHAA 3aNMHUCKA

Pabouas mnporpamma o0meoOpa3oBaTeNbHOW  y4eOHOW  JAMCHUIUIMHBL  «XUMHS»
npelHa3HayeHa A HW3Y4YeHHUs XHUMUU B TIIpe/esiaX OCBOCHHS NPOrpaMMbl IMOATOTOBKHU
cnenuanuctoB cpennero 3BeHa (IIIICC3) Ha 06a3e OCHOBHOTO 00mIero oOpa3oBaHUsS H
peanusyetcs Ha 1 Kypce oOyueHusl.

Pabouass mporpamma paspaborana Ha ocHoBe TpeOoBanmii PI'OC cpemnero ooOiero
o0pa3oBaHus, MPEABIBISEMBIX K CTPYKTYpE, COAEPKAHUIO U pe3yibTaTaM OCBOEHUS y4eOHOI
TUCITUTUINHBL «XHUMHS», B COOTBETCTBHHM C PEKOMEHIAIMSMU IO OpPTaHW3aIUH IOJTYYCHUS
cpenHero obmero oOpa3oBaHHs B Ipeneiax OCBOEHUS 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO
npodeccHaNbHOr0 00pa3zoBaHus Ha 0a3e OCHOBHOTO 00IIEro 00pa3oBaHus C y4€TOM TpeOOBaHUI
denepanbHbIX FOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M IMOJIy4aeMOM ClelHaIbHOCTH
cpeaHero TNpodeccHoHaIbHOrO oOpa3oBaHus (MUchbMO JlemapramMeHTa TOCYAAapCTBEHHOM
MIOJINTHKHU B cepe MoAroToBKH padounx kagapos u 10 Munobpuayku Poccum ot 17.03.2015
Ne 06-259).

Jannas paboudasi mporpaMMa y4uThIBa€T BO3MOXKHOCTH peain3alii yueOHOro MaTepuaa
U CO3JaHMS CHEIHMAIbHBIX YCIOBUHN JJISl HHBAJIHMIOB U JIMIl C OTPAaHMYEHHBIMH BO3MOKHOCTSIMHU
30poBbs (nanee — OB3).

OOyuenne wHBAMIOB W jun ¢ OB3 ocymiecTBIseTCS € y4eTOM OCOOCHHOCTEH
NCUXO(U3UUECKOTO Pa3BUTHUS, WHIUBUAYAIbHBIX BO3MOXKHOCTEH M COCTOSIHHS 3[JOPOBBSI TaKHX
oOyuaromuxcs. B ¢unmane cosparoTcss crneuuangbHble YCIOBHSI Ul IOJYYEHUS CPEIHETro
npodeccuoHansHOro 00pa3oBaHUs OOYYAIOIIMMHUCA C OTPaHMYEHHBIMH BO3MOXKHOCTSIMHU
3p0poBhs (Yacts 10 crateu 79 denepanbHoro 3akoHa ot 29 aexadps 2012 r. Ne 273-03 «O06
obpazoBanuu B Poccuiickoii deaepanun»).

OO6pa3zoBatenbHbIi Tpolecce s MHBAIUIOB U Jull ¢ OB3 ocymecTisieTcs B eIMHOM
MOTOKE CO CBEPCTHUKAMU, HE UMEIOLIIUMU TaKUX OTPaHUYCHUH.

Pabovas mporpaMma MOKET OBITh peain30BaHa C IPUMEHEHHUEM AIIEKTPOHHOTO 00ydeHMUs,
JTUCTAaHIIMOHHBIX O00pa30BaTENIbHBIX TEXHOJIOTUH B MPEIyCMOTPEHHBIX 3aKOHOJATEIbCTBOM
dopMax OOydeHUS WIM NMPU WX COYCTAHWU, NPH TMPOBEACHUM YYCOHBIX 3aHATHUH, TPAKTHK,
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH, TPOMEKYTOUHOM aTTeCTalli 00Y4arOIIUXCS.

Pabouas nporpamma HanpaBieHa Ha JOCTUKEHHUE CIETYIOIIMX LEeIen:

— (QopmupoBaHue y 00y4JaIOMIMXCSI YMEHHS OICHMBATh 3HAYMMOCTh XHMHUYECKOTO 3HAHUS
JUTSL KXKJIOTO YEeJIOBEKa;

— (QopmupoBaHue y 00y4arOIMXCsl LEIOCTHOTO MPEACTaBICHUS O MUPE U POJIM XUMHUH B
CO3/IaHUH COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTUHBI MUPA;

— yMeHHs OOBACHATH OOBEKTHI U MPOLIECCHI OKpYXKaloIlel AeHCTBUTENTbHOCTH: PUPOIHOM,
COLMAIBHOM, KYJbTYPHOH, TEXHHUYECKOW CpeIbl, HMCIONB3YS I 3TOTO XHUMHYECKHE
3HAHUS;

— pa3BUTHE y 00YYAIOMIUXCS YMEHHUH pa3nuvarh (PakThl U OLEHKU, CPABHUBATH OLICHOYHBIE
BBIBOJIBI, BUJIETh WX CBSI3b C KPUTEPUSMH OLIEHOK M CBSI3b KPUTEPUEB C ONPEACIICHHOM
CHCTEMOW LIEHHOCTEH, GOpMYJIMpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

— npuoOpeTeHHe OO0YYaIOIMMHUCS OIbITa PAa3HOOOPA3HOM MJEATENbHOCTH, IO3HAHHUS U
CaMOTIO3HAHUS; KJIFOUEBBIX HABHIKOB, HMEIOIINX YHUBEPCAIGHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JIEATEIHHOCTH (HABBIKOB PEIICHUS MPOOJIEeM, MPHUHATUS PEIICHUN,
MoucKa, aHanu3a U o0pabOTKM MHGPOpPMAIMM, KOMMYHHKAaTUBHBIX HAaBBIKOB, HABBIKOB
U3MEpEeHUl, COTpyAHUYEeCTBa, 0€30MacHOr0 OOpaleHHs C BEIECTBAMU B MOBCEAHEBHOM
JKU3HH).

Cogepxanne 0011e00pa3oBaTeIbHON y4eOHON AMCHUIINHBI «XUMHs HaAIMpaBICHO Ha
yCBOEHHE OOYyJYalOMIMMHUCS OCHOBHBIX TIOHSATHH, 3aKOHOB M TEOPHH XHWMHUH; OBJIAJCHHE
YMEHHSIMH ~ HAOMIOJaTh XUMHUYECKHE SBJICHHS, MPOBOJUTH XUMHUYECKHI OKCIEPHUMEHT,
NPOM3BOJIUTH PAacUeThl Ha OCHOBE XMMHYECKHX (OPMYJ BEIIECTB M yPaBHEHUH XHUMHYECKHX
pEeaKuui.



OcBoeHue cojepaHus y4eOHOW MMCIUIUIMHBI «XHUMHSI», 00CCTICUMBACT JOCTHIKEHUE

00yYaromUMUCS CIEYIOIUX Pe3yIbTaTOB:
JIUYHOCHIHBIX

YyBCTBO TOPAOCTU U YBaXECHUS K UCTOPUH U JIOCTIKCHUSAM OTCUECTBEHHON XUMHUYECKOM
HAaYKH; XUMHYECKH TPAMOTHOE TIOBEICHHE B PO(ECCHOHATIBHON EATEIBHOCTH U B OBITY
npu 0OpaIIeHUU C XUMUYECKHMH BEIIECTBAMH, MaTepHaJIaMU U TPOILIECCaMH;

TOTOBHOCTh K TPOJOJDKEHUIO 00pa30BaHUS M MOBBIIICHUS KBaTU(UKAIMK B H30paHHOM
npodecCHOHANBHON JAEATEIBHOCTH M OOBEKTHBHOE OCO3HAHHE POJM XUMUYECKUX
KOMIICTCHIIUM B 3TOM;

YMEHHUE HCMOJIb30BATh JOCTIKEHHUSI COBPEMEHHOW XMMHYECKOW HAyKH M XUMHYECKUX
TEXHOJIOTUH JUIS MOBBIIIEHUS COOCTBEHHOTO HHTEIUIEKTYaIbHOTO PAa3BUTHS B BEIOPAHHOM
po(hecCHOHANTLHOM e TEIbHOCTH,

Memanpedmemu blX:

UCTIONIb30BAaHUE DPA3IMYHBIX BUAOB II03HABATEIBHON JESTENBHOCTH W OCHOBHBIX
MHTEJUICKTYaJIbHBIX ONepaluii (OCTaHOBKH 3a/1a4i, (hOpMYIHMPOBAHUS THIIOTE3, aHATH3a
¥ CHHTE3a, CpaBHEHMs, OOOOLICHUS, CHCTEMAaTH3alUH, BBISIBICHUS NPUYUHHO-
CJICZICTBEHHBIX CBSI3€H, MOWCKA aHAJOroB, (POPMYJIMPOBAHHS BBIBOJIOB) JUIS PEIICHHS
NIOCTABJICHHOW 3a/laud, MNPUMEHEHHE OCHOBHBIX METOJNOB MO3HaHMsA(HAOIIOACHUS,
HAay4YHOI'O BKCHepI/IMeHTa) AJId U3Yy4YCHHUA PA3JIMYHBIX CTOPOH XHUMHYCCKUX 00BEKTOB H
IPOLIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIUMOCTh CTAJIKHBATHCS B MPO(ECCHOHATBHOM
chepe;

HCIIOJIb30BAHUEC PA3JIMYHBIX HMCTOYHUKOB IJId ITOJYUCHUSA XUMHYECKOM I/IH(l)OpMaIII/H/I,
YMEHHE OLECHHUTh €€ JIOCTOBEPHOCTh Ui JIOCTMIKEHHS XOPOLIMX pE3yJbTaToB B
npodeccuoHanbHOM chepe;

npeomMemHuix.

c(OpPMUPOBAHHOCTH MPEACTABICHUNA O MECTE XMMHUU B COBPEMEHHOW HAy4YHOW KapTHUHE
MHPA;

MMOHMMAHHE POJIM XUMUU B POPMUPOBAHUHU KPyro3opa u (HyHKIIMOHAILHOW TPAaMOTHOCTH
YEJIOBEKa JIJIS PEIICHUS IPAKTUYECKUX 33]1a4;

BJIAJICHUE OCHOBOIIOJIATAKOIIMMU XUMUYECKUMU TOHATUAMH, TEOPUSAMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU;  YBEPEHHOE  IIOJIb30BAaHWE XUMHUUYECKOM TEPMHUHOJIOTHEH U
CHMBOJIHKOM;

BJIAJICHUE OCHOBHBIMH METOJAMH HAy4YHOTO IIO3HAHUS, HCHOJIb3YEMBIMA B XHUMUU:
HaOII0/IeHNEM, OMTUCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

yMmeHue 00pabaTbIBaTh, OOBSICHITH PE3YIbTAThl TPOBECHHBIX OIBITOB U JI€TaTh BHIBOBL;
TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSITh METO/IbI MO3HAHUS TIPU PEIICHUH MPAKTUYECKUX
3a/1ad4;

c(hOpPMHUPOBAHHOCTh YMEHHS J1aBaTh KOJUYECTBEHHBIC OIEHKU U MPOU3BOJUTH PACUETHI
M0 XUMUYECKUM (POopMyJiaM U YpaBHEHUSM;

BIIQJICHUE TIPAaBUJIAMU TEXHUKH O€30MacHOCTH TPHU HCIOIb30BAaHHH XUMHYECKHX
BEILIECTB;

c(hOpMUPOBAHHOCTh  COOCTBEHHOW TIO3WIIMA 1O OTHONICHHIO K XHUMHYECKOM
nH(pOpMaInU, MOTY9aeMO U3 Pa3HbIX UCTOYHUKOB.

[Tpu peanuzanuu coaepkaHusi o0Ie00pa30BaTeIbHON YI€OHOW NUCIUTUIMHBI «XUMHUD» 00beM
00pa3zoBaTenbHON HarPy3KH COCTABIISIET 78 4acoB.

HtoroBas arrectranusi NpoBoAUTCs B popme TudPepeHIIMPOBAHHOTO 3a4eTa.



2. Temaruueckuii IJI1aH

BCETO | B T.4.

HaumeHnoBanue pa3aenoB 1 TeM

JIII3

Pa3nes 1. O01mas 1 Heopranmyeckasi XuMHs 46 16
BBenenue 2
Tewma 1.1. OcHOBHBIE OHATHS U 3aKOHBI 4
Tema 1.2. [lepuoandeckuii 3axkoH u [lepuoauyeckas cucreMa XMMUYECKUX 4 2
anemenToB JI.M. MenzeneeBa u ctpoeHue aTroma
Tewma 1.3. CtpoeHue BemiecTra 8 2
Tema 1.4. Boga. PactBopbl. DJIEKTpOIMTHYECKAS JUCCOLAALIS 6 2
Tema 1.5. Knaccudukanusi HEOpraHM4ecKiX COSAMHEHUH U MX CBOHWCTBA 8 4
Tema 1.6. XuMuueckue peakiuu 6 2
Tewma 1.7. MeTaiuibl 1 HEMETAILIIBI 8 4
Paznen 2. Opranuyeckasi Xummsi 32 12
Tema 2.1. OCHOBHbBIE OHATHS OPraHUYECKON XUMUU U TEOPUSI CTPOCHUS 6 2
OpPTaHUYECKUX COCAMHEHUN
Tema 2.2. YriaeBoopoabl M UX IPUPOIHBIE HCTOYHUKU 10 2
Tewma 2.3. Kucnopoconepskaniye opraHn4eckie CoeIMHEHUS 8 4
Tewma 2.4. AzoTconepxaiiie opranndeckue coenunenus. [lomumepsr 8 4
Hroro: 78 28

3. Conep:xkaHue y4eOHOI TUCHUINIHHBI

Beenenune
HayuHble MeTOAbpl MO3HAHMS BEIIECTB M XMMUYECKUX sIBICHUW. Poiib dkcnepuMeHTa U
TeopI/m B XUMHMU. MOI[CJ'II/IpOBaHI/Ie XUMHUYCCKUX HpOIICCCOB.

Pa3nes 1. O61mas u Heoprannyeckasi XuMHsl
Tema 1.1. OCHOBHBIC IOHATHS U 3aKOHbI XMMHH

OcHoBHbIe mMoHsATUS XuMHH. BemectBo. Atom. Mosnekyna. XUMHYECKUNA SJIEMEHT.
Amnotponusi. IIpoctbie u cioxkHbIe BemiecTBa. KauecTBEHHBI W KONMUYECTBEHHBIH COCTaB
BEIIECTB. XUMHUYECKHE 3HAKH U (PopMyiibl. OTHOCUTENFHBIE aTOMHAs ¥ MOJICKYJISIpPHAsi MacCHlI.
KonunyecTBo BemiecTna.

OcHoBHbIE 3aKOHBI XUMHH. CTeXxnoMeTpus. 3aKOH COXPaHEHHsI MacChl BENIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTB MOJEKYISPHOW CTPYKTYpbl. 3aKOH ABOTafpo M CIEACTBHS HX
HEro.

PacueTHble 3a1a41 Ha HAXOXKJIEHUE OTHOCUTEIILHONW MOJIEKYJISIPHOM Macchl, ONpeeIeHue
MacCOBOM J0JIM XUMUYECKUX JIEMEHTOB B CJI0KHOM BEIIECTBE.

JemoHcTpanuu. Mojien aToMOB XUMUYECKHUX 3J€MEHTOB. MO MOJIEKYN MPOCTHIX
U CIOXHBIX BeulecTB (mapocrepkHeBble u Crroapra—bpurne6a). Kosieknuss mpocTeix u
CJIOKHBIX BemlecTB. HekoToprle BemiecTBa KonmuyecTBOM 1 Moib. Mojenb MOJSIpHOTO o0beMa
ra3zoB. Amtotpomnus ¢ocdopa, KUCIOpoa, OJI0Ba.

Ilpopuiabuble ¥ npogecCHOHAJBLHO 3HAYMMBIE JJIEMEHTbI  COAEPKAHMA.
AnnorponHbeie Monudukanuu yriepoaa (anmMas, rpadur), Kuciaopoaa (KUCIOPOa, 030H), 0J0Ba
(cepoe u Oenoe onoBo). I[loHATHE O XUMHYECKONH TEXHOJNOTMH, OHOTEXHOJOTHH U
HAaHOTEXHOJIOTHH.



Tema 1.2. Ilepuoanuecknii 3axoH u [lepuognueckasi cucrema XuMHYECKHX
sjemeHTOB JI.M. MenaeneeBa u cTpoeHHe aToMa

Iepuonuveckuii 3axkon .M. MenneneeBa. Ortkpeitue J[.M. MenaeneeBbim
[Tepuoandeckoro 3akoHa. [lepuonnueckuii 3akoH B popmynupoke .M. Menneneena.

[lepuoanueckas Tabiula XUMHUYECKHUX DJIEMEHTOB — Tpaduyeckoe OTOOpaKeHue
NEepUOIMIECKOro 3akoHa. CTPyKTypa MEepHOAMYECKON TaONUIIBL: MEPUOIBI (Majble U OOJIbIIUE),
TPYIIIB (TJIaBHAS U TOOOYHAs).

Crpoenne aroma u mnepuoamdeckuii 3axon .M. MenngeneeBa. ATOM — CIIOXKHas
yactuua. Sapo (IpOTOHBI M HEUTPOHBI) U 3JEKTpoHHas oOonouka. M3otombl. Crpoenue
AIIEKTPOHHBIX 000JIOUYEK aTOMOB 3JIEMEHTOB MalbIX NepuooB. OCOOEHHOCTH CTPOCHUS
JJIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB OOJBIIMX IMEPHOJOB (MEPEXOIHBIX 3IIEMEHTOB).
[lonsiTue 00 opOutamsax. S-, p- u d-OpOuranu. DIEKTPOHHBIE KOH(UTypalMyu aTroMOB
XUMUYECKUX AIIEMEHTOB.

CoBpeMeHHas (OpMYIHpPOBKA MEPUOAUYECKOTO 3aKOHA. 3HAYCHHE TMEPHOIHMYECKOTO
3aKOHA W MEPUOJANYECKON CHCTeMbl XUMHUYECKUX 31eMeHTOB .M. MenaeneeBa s pa3BUTHUSA
HAyKU U MOHUMAaHMsI XUMUYECKON KapTUHbBI MUpA.

Jemoncrpanuu. Paznuunsie hopmel [leproandeckoii cucTeMbl XUMHUECKUX JIEMEHTOB
JA.UN. MenneneeBa. JluHamuueckue TaOIUIBl UIE MOAETHpoBaHus [leproanyeckoil CUCTEMBI.
DJeKTpU3anus Tel U UX B3aUMOJIEUCTBHE.

JlaGopaTopnasi pa6ora. CTpyKTypa TaOIHIIBI XUMUYECKUX JICMCHTOB.

IIpodpunbHbie U podeccHoHATLHO 3HAYUMbBIE IJIEMEHThI COAepKaHusl. PaguoakTUBHOCTD.
Hcnonp30BaHne pajiMOAKTUBHBIX U30TONOB B TEXHUYECKUX LIEAX. PEHTTeHOBCKOE U3IydeHHE U
€ro HUCIOJIb30BaHWE B TEXHUKE M MeauUMHE. MOJeIupoBaHHE KaK METOJl IPOrHO3WPOBAHUS
CUTYallMU Ha POU3BOJICTBE.

Tema 1.3. CTpoeHue BeniecTsa

HNonnas xummnueckasi cBsi3b. KaTuonsl, ux oOpa3oBaHHEe M3 aTOMOB B pe3ylIbTaTe
mporecca OKHCICHHs. AHHOHBI, WX OOpa3oBaHHME M3 aTOMOB B pe3ylbTaTe Ipolecca
BOCCTaHOBJEHUs. MOHHas CBs3b, KaK CBS3b MEXJIYy KATHOHAaMM M AaHUOHAMHM 3a CYET
AIIEKTPOCTATUYECKOr0 MpUTsbKeHus. Kiaccudukanuss MOHOB: 1O COCTaBy, 3HAKy 3apsja,
HAIMYUIO THIpATHOM oOonouku. MoHHbIE kpucTammudeckue pemieTku. CBONCTBA BEIIECTB C
MOHHBIM TUIIOM KPUCTAJUTMYECKON PEIIETKH.

KoBajienTHasi XxumMu4YecKasi cBsi3b. MexaHuU3M o0O0pa3oBaHMsI KOBaJCHTHOW CBSI3U
(0OMEHHBIN M JTOHOPHO-aKLENTOPHBIN). DNEeKTpooTpUIaTeNbHOCTh. KoBaneHTHbIe monsipHas U
HemoJisipHast  cBsi3M. KpaTHOCTP  KOBAJNEHTHOM  CBsA3UM. MOJEKyJIsIpHbIE W aTOMHBbIE
Kpuctajuimueckue pemerkd. CBOMCTBA BEIMIECTB C  MOJIGKYJISPHBIMH U aTOMHBIMHU
KPUCTAJUIMYECKUMU PEIIETKaMHU.

Mera/uinyeckas cBsi3b. MeTtaminueckas KpUCTAUINYECKAsl PEUIETKAa U MeTauIM4ecKas
XUMUYECKast CBsI3b. DU3MUECKrEe CBOMCTBA METAJIIOB.

ArperaTHble COCTOSIHUSI BelleCTB M BOJOPOJHasi CBfA3b. T1Beploe, XHUAKOE U
razoobpa3Hoe cocTosiHUs BemiecTB. Ilepexon BemiecTBa U3 OJHOTO arperaTHOro COCTOSIHUS B
apyroe. BoropoaHas cBs3b.

Yucreie BemecTBa u cMecH. [[oHaTHe 0 cMecu BemiecTB. ['OMOreHHbIE U T€TepOTeHHbIE
cmecu. CoctaB cMmecell: 0ObeMHas M MaccoBas JOJM KOMIIOHEHTOB CMECH, MaccoBasi IO
[IpUMecen.

MucnepcHble cucrembl. [lonstTne o nmucnepcHoi cucrteme. [ucnepcHas ¢aza u
TUCTiepcHOHHast cpena. Kiaccudukanus TUCHepCHBIX cUcTeM. [loHSATHE O KOJUTOMIHBIX
CUCTEMaX.

JemMoHcTpanuu. MoJenb KpUCTAJUTMYECKOM pemeTku xmopuaa Hatpus. OOpasibl
MHUHEPAIOB C HOHHOM KPUCTAUIMYECKOM  PEHIETKOW: KaiabuuTa, ramudra. Mopaenu
KPUCTAIIMYECKUX PEIIETOK «CyXOoro jpaa» (WM uoja), anMmasa, rpadurta (WM KBapia).



[Tpubopsr Ha >XUAKKMX KpucTamiax. OOpas3mbl pa3IMYHBIX TUCIIEPCHBIX CHCTEM: SMYIBCHH,
cycrneHsuii, aspo3odei, reneit u 3omeit. Koarymsiuus. Cunepesuc. Dpdext Tunmamis.

Jlaboparopnasi padora. /{ucriepcHble CUCTEMBI U UX CBOMCTBA.

Ipoduabubie U MpodeccHOHAIBLHO 3HAYUMbIE 3JIeMEHThI coJepxkanus. [lonsapHOCTh CBS3U
U noJisipHOCTh Moiekyibl. Konnencanus. Tekydects. Bosronka. Kpucrammmzamus. Cyomumarus
u necyOnumanus. AHomanuu (U3NYECKUX CBOMCTB BOJAbL. JKuakue kpucramisl. MuHepaisl U
TOpHBIE MOPObI KaK MIPUPOIHBIE CMECH. DMYJIbCUU U CYCHEH3UU. 30JIM (B TOM YHCIIE a9PO30JIH)
u renu. Koarynsmus. Cunepesuc.

Tema 1.4. Bona. PacTBoOpbI. DJIEKTPOJNTHYECKAS TUCCONAAIIAS

Bopna. Pacreopbl. PacTBopenne. Bona xak pactBopurens. PacTBOPUMOCTH BEILECTB.
HaceplieHHble, HEHACBIIICHHBIC, IEPECHILICHHbIE PAaCcTBOPbL. 3aBUCUMOCTb PAaCTBOPUMOCTHU
ra3oB, )KUJKOCTEH M TBEP/BIX BEIIECTB OT PA3INYHBIX (PaKTOPOB.

MaccoBas 10J11 paCTBOPEHHOT'O BEIIECTBA.

DJIEKTPOJIMTHYECKAs AUCCOLUALMSA. ONEKTPOIUTHI 51 HEJIEKTPOJIUTHI.
DNIEKTpONUTHYECKass Jauccouuanus. MexaHu3Mbl 3JIEKTPOJMTHYECKON JUCCOIMAnuu s
BELIECTB C Pa3IMYHbIMU THUIIAMH XUMHUYECKOM CBSA3U. ['MapaTupoBaHHbIE U HETUPATUPOBAHHbIE
nonbl. CTeneHb SIEKTPOJIUTHUECKON auccouuanuu. CuipHble H CHa0ble DIEKTPOJIUTHI.
OcHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTUUECKOM nucconrannu. KruciaoTel, OCHOBaHUS U COJIU
KaK 3JIEKTPOJIUTHL.

Jemoncrpanuu. PactBopumocTs BemectB B Boje. CoOupaHue ra30oB METOJIOM
BBITECHEHHUS BOJIbl. PacTBopeHHEe B BOJE CEpPHOW KHUCIOTHI M coliell amMoHus. OOpasibl
KpUCTAIUIOrUAPaToB. M3roTOBIEHNE THIICOBOM MOBA3KH. VcIIbITaHNE PACTBOPOB JIEKTPOJIUTOB U
HEIJIEKTPOJUTOB Ha IMPEAMET AUCCOLMAIMU. 3aBUCHMOCTb CTENEHH 3JIEKTPOJIUTUYECKOU
JUCCOLMAMU YKCYCHOW KHMCIIOTHI OT pa30aBieHMs pacTBopa. [[BuikKeHHE OKpallleHHbIX HOHOB B
37eKTpudyeckoM noje. [IpuroroBieHne xKeCcTKOM BOABI U YCTPAHEHHE €€ KECTKOCTH. VIOHUTBIL.
OO6pa3iibl MUHEPAIbHBIX BOJI PA3TUYHOTO HA3HAYCHUSI.

JlaboparopHasi padora. [IpuroroBiieHre pacTBOpa 3aJaHHOW KOHIICHTPALIUH.

IIpopuiabHbie U NpodeccHOHANBHO-3HAYMMBbIE JIEMEHTHI colep:kaHus. PacTBopeHue kak
¢bu3uko-xuMHuuecknii mpouecc. TemnoBsle 3PQexTsl Mpu pacTBopeHUH. KpucramioruapaTsl.
Pemienne 3amad Ha MaccoByK JOJI0 pacTBOPEHHOro BemiecTBa. IIpuMeHeHHne BOIBI B
TEXHUYECKUX LesIX. JKeCTKOCTh BOJBI M CIIOCOOBI €e yCTpaHeHUs.. MUHepaIbHbIE BOJIBI.

Tema 1.5. Kinaccnpuxanus HeOpraHm4ecKuX CoeJMHEHNI M UX CBOICTBA

Kuciaorel m ux cBoiictBa. KuciaoTel Kak dJEKTPOJIUTHI, WX KIAacCU(UKAIUSA IO
pa3IMyYHBIM NpHU3HAKaM. XMMHYECKHE CBONCTBA KHCIOT B CBETE TEOPUH DIIEKTPOJIUTHYECKON
nucconuanuu. OCOOEHHOCTH B3aUMOIEHCTBHS KOHIIEHTPUPOBAHHON CEPHOM U a30THOW KHUCIIOT C
MeTasuiaMi. OCHOBHBIE CITOCOOBI MOJTyYEHHS KUCIIOTHI.

OcHoBanusa M ux cpoiicrBa. OCHOBaHMSI KaK 3JIEKTPOJUTHI, UX KIacCHU(pUKaLUs IO
pa3IMYHBIM NpU3HAaKaM. XUMHUYECKHE CBOMCTBA OCHOBAHUN B CBETE TEOPUH DIIEKTPOJIUTHUECKON
nuccormanuu. PasnokeHne HEpacTBOPUMBIX B BojAe OCHOBaHUU. (OCHOBHBIE CHOCOOBI
MIOJIy4YEHUSI OCHOBaHUI.

Couin m ux cBoiicTBa. Conu Kak 37aeKTpoiuThl. COU CpeHME, KUCIbIE U OCHOBHBIE.
XUMHUYECKH CBOWMCTBA COJIEM B CBETE€ TEOPHM DSJICKTPOIUTHUECKOW auccoruanuu. CrnocoOsl
MTOJIyYEHUS COJIEH.

I'upponus comnent.

Oxcuabl u ux cBoiicTBa. Coneobpasyromue u Hecosieobpasyromue okcuabsl. OCHOBHEBIE,
am(oOTepHbIe U KUCIOTHBIE OKCHJIbl. 3aBUCUMOCTh XapaKTepa OKCHJIa OT CTENEHH OKUCIECHUS
00pa3yroIero ero MeTauia. XMMAYECKHe CBOMCTBA OKCUIOB. [lomyueHne okcuios.

JlemoncTpauuu. B3anmoneicTBue a3oTHOM M KOHUEHTPUPOBAHHOM CEPHOM KHUCIOT C
metaymamu. ['openne ¢docdopa u pacTBopeHHe MNpojayKTa ropeHuss B Boje. [lomydenue u
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cBoiicTBa amdoTepHoro ruapokcuaa. Heobpatumplii ruaponn3 kapouaa kaimbius. OOpaTuMblid
TUAPOIU3 COJIEH PA3IMYHOTO THUIIA.
JlaGopaTopHble padoThl. XUMUYECKHE CBOMCTBA KUCJIOT U OCHOBaHUU. ['uaposnu3 colei.
Ipopuiabubie u npodecCHOHATBHO 3HAYHMMbIe JJIeMEHThI cojep:kaHusi. [Ipasuia
pa30aBiieHUs CepHOM KUCIOTHL. Vcmonb3oBaHUE CEPHOI KUCIOTHI B MPOMBIIIEHHOCTU. Enkue
HIeJIOYM, UX MCIOJb30BaHUE B MPOMBINUIICHHOCTH. ['alieHas W HeramieHas H3BECTb, €€
MPUMEHEHHE B CTPOUTENLCTBE. [ uIic 1 anedactp, TUIICOBaHUE.

[Tonstue o pH pactBopa. KucnoTtHas, menoyHas, HeUTpaJibHask Cpebl paCTBOPOB.

Tema 1.6. Xumuueckune peakiumn

Knaccupukanusas xumMuyeckux peakumi. Peakuun coeavHEHUs, pa3JIOKEeHUS,
3amerienusi, oOmena. Karamurtuueckme peakuuu. OOpatuMble W HEOOpaTHMbIE pEaKIUH.
I'oMoreHHble M TE€TEPOreHHBIC pEaKUUU. OK30TEPMUYECKHUE U DHIOTEPMHYECKHE PEaKIHH.
TennoBoii 3¢ ekt xumudeckux peakuid. TepMoxuMuieckue ypaBHEHUSI.

OKHCINTEIBbHO-BOCCTAHOBUTE/IbHBIC peakuuu. CteneHb OkUciaeHUs. OKUCIHUTENb U
BOCCTaHOBJIeHHE. BoccraHoBuTenb MW OKHCICHHE. MeTo[ AJIEKTPOHHOro OaynaHca s
COCTAaBJICHUS YPaBHEHUI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.

Cxopocth xuMuuyeckux peakumi. lloHATHe O CKOpOCTH XMMHUYECKHUX peEaKIuil.
3aBUCUMOCTh CKOPOCTHM XHUMHMUYECKHUX pPEAaKUUH OT PA3IUYHBIX (aKTOPOB: MPUPOJBI
pearupyoIux BELIECTB, UX KOHILIEHTPALUU, TEMIIEPATypbl, IOBEPXHOCTH CONPUKOCHOBEHMS U
MCII0JIb30BaHUs KaTalu3aTOPOB.

O0paTtumocTh XuMHYecKHX peaknuid. OOpaTumble M HeoOpaTUMbIE pPEAKLUU.
XUMHUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEILEHUS.

JNemoncrpanuu. [Ipumepsl HEOOpAaTUMBIX pEaKIi, UAYIIMX C 00pa30BaHUEM OCaIKa,
ra3a WIA BOJAbL. 3aBUCUMOCTb CKOPOCTHM PpEaKLHMH OT IPHUPOABI PEarupyrollux BEIIECTB.
B3aumoselicTBue pacTBOpOB CEpHOI KHMCIOTHI C pacTBOpaMH THOCYJb(paTa HATpUs Pa3InYHON
KOHLEHTPAallUu U TeMIleparypbl. MoJenb KUIIIIEro ¢1osi. 3aBUCUMOCTb CKOPOCTU XMMHUYECKOU
peakiuy OT MPHUCYTCTBUS KaTajau3aTopa Ha IpPUMEpPE pPA3JIOKEHUs MNEPOKCHAa BOAOPOAA C
IIOMOILBIO JTMOKCHJA MapraHua M Kartajaasbl. Moxenb anekTponusepa. MoJens J1eKTpoau3HON
BaHHBI /711 TTOJIyYEHUS aTFOMUHMSL. MOJIeNb KOJIOHHBI CHHTE3a aMMHaKa.

JlabopaTopnasi paGora.Buibl XUMHUYECKUX pEaKLUI U CKOPOCTh UX MTPOTEKAHMS.
I[IpoduiabHbie U npodeccHOHATBLHO 3HAYHMBbIE 3JJ1eMeHThbl cojep:xkanus. [lonstue o0
AIIEKTPOJIN3E. DIIEKTPOJIN3 PACIIABOB. DIIEKTPOJIN3 PACTBOPOB. DIEKTPOIUTHUECKOE MOTyUYEHUE
amomuHus. [IpakTuueckoe npuMeHeHue 3nekTposnsa. ['anpBaHommacTuka. ['anbpBaHOCTErws.
PapuHrpoBaHue [IBETHBIX METAJIJIOB.

Karanus. I'omoreHHble U rereporeHHsle Katanu3aTopbl. IIpomoTopsl. Kartanutuueckune
a1bl. IHTHOUTOPBI.

[Tpon3BoOACTBO aMMHUaKa: ChIpbe, anmnapaTypa, Hay4Hble IPUHIUIIBL.

Tema 1.7. MeTaJLIBI H HEMETANLIbBI

Mertanabl. OCOOEHHOCTH CTPOEHUS aTOMOB M KpHCTaLioB. (DuU3NYecKue CBOICTBa
MetauioB. Knaccudukanus MeTayuioB MO Pa3IUYHBIM TPU3HAKaM. XUMHUYECKHE CBONCTBA
METAJUIOB. DJIEKTPOXUMUYECKUN P HAPSHKEHUN METAJIIOB. MeTannoTepMusl.

O6mme crocoOwl momydeHuss MetamwioB. [louarue o metammypruu. [Tupomerammyprus,
TUAPOMETAJUTYPTHUSl U dNIeKTpoMeTautyprus. CruiaBbl YEpHbBIE U IIBETHHIE.

Hemeranabl. OcoGeHHOCTH CTpoeHHss aTromMoB. Hemeramiasl — mpocCThie BeIIecTBa.
3aBUCUMOCTh CBOWCTB TaJlOTEHOB OT MX TMoJoxkeHuss B llepuoamdeckoil cucrteme.
OKI/ICJ’II/IT@J’IBHBIG 1 BOCCTAHOBHUTCJIIBHBIC CBOﬁCTBa HEMCTAJIJIOB B 3aBUCHUMOCTHU OT UX ITOJIOXKCHUSA
B ALY 3JEKTPOOTPULIATEIBHOCTH.

Hemoncrpaumnu. Komnmeknus MetaisioB. B3anmojelicTBHE METAIIOB C HEMETalIaMU
(>kenesa, IIMHKA U aIIOMUHUS C CEPOM, alFOMUHUS C MOJIOM, CYPbMBI C XJIOPOM, TOPEHUE Kele3a
B xyiope). ['opeHne MeTamioB. ATIOMHUHOTEPMUS.
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Konneknus nemeramnos. ['openune HemeramioB (cepsl, docdopa, yris). BeitecHenue
MEHee aKTUBHBIX FaJIOTEHOB U3 PACTBOPOB UX COJIEH 0oJiee aKTUBHBIMU TaJIOr€HAMH.

Mogens npoMBINUIEHHON YCTAHOBKM JUIsl IPOU3BOJCTBA CEPHOM KUCIIOTHL. Mozenb neuu
Uil 00KHUra wu3BecTHAKA. Konmekiuu NpoayKUMil CHIIMKATHOM MPOMBIIUIEHHOCTH (CTeKIa,
dapdopa, dasiHca, IEMEHTa pa3IMYHBIX MapOK H . )
JlabopaTopubie padorbl. MeTamipl U HUX CBOMCTBA. XHMMHUYECKHE CBOMCTBA METAJIOB U
HEMETAJIJIOB

IIpoduiabHbie 1 nMpodeccHOHATBHO 3HAYMMBbIEe JIEeMEHThI coaepxkaHusi. Kopposus
METAJIJIOB: XMMHMYECKasd U IEKTPOXUMUYECKAs. 3aBUCUMOCTb CKOPOCTH KOPPO3HU OT YCIOBUHI
okpyxatomend cpeapl. Knaccupukanuss KOppo3UH METAUIOB 10 PA3IMYHBIM  PHU3HAKAM.
CriocoOb! 3aIUThl METAIIIOB OT KOPPO3HH.

ITpon3BOACTBO YyryHa U CTAJIH.

[Tony4yenne HemeTay10B (PPAKLIMOHHOM MEPETOHKOM JKUAKOTO BO3AYXa M 3JIEKTPOIU30M
pPacTBOPOB UJIM PACILIABOB 3JIEKTPOJIUTOB.

CunukartHas IpOMBILUIEHHOCTh. [IpOU3BOACTBO CEPHOM KUCIIOTHI.

Pa3znea 2. Oprannyeckasi Xumusi
Tema 2.1. OcHOBHBIE IOHSITHS OPTrAaHNYECKOH XMMHUH M TEOPHS CTPOEHHUS
OPraHuYecKUuX CoeTUHEHU I

IIpeamer opranumyeckoit xumuu. [IpuponHble, HUCKYCCTBEHHBIE M CUHTETHYECKHE
opraHuueckue Beniectsa. CpaBHEHNE OPraHUYECKUX BEILIECTB C HEOPraHUYECKUMU.

BanenTHOCTE. XMMUYECKOE CTPOCHUE KAK IOPSAIAOK COCAVMHEHUS ATOMOB B MOJIEKYJIBI 110
BaJICHTHOCTH.

Teopusi crTpoeHusi opraHmyeckux coeauHeHuit A.M. bBbyrtiaepoBa. OcHOBHbIE
HOJIOKEHUS TEOPUHM XUMHUYECKOro crpoeHus. Mzomepus u usomepbl. Xumuueckue GopMmysbl U
MOJEJIA MOJIEKYJI B OPTraHUYECKON XUMHUH.

Knaccudpukanusi opranmdeckux BemlecTB. Kiaccudukanus BemecTB Mo CTPOCHHIO
YIJIEPOJHOIO CKeJeTa U Haluuuio (YHKIMOHANBHBIX rpymi. ['omonoru u romosorus. Havana
Homenkiarypsl IUPAC.

Kinaccupukanuss peakuuii B OpPraHM4yeckoil Xumuu. Peakuum npucoequHeHUs
(ruapupoOBaHMs,  TAJOT€HUPOBAHMSA,  TUAPOTAIOTEHUPOBAHUA,  ruaparanuu).  Peakuun
OTUICTITICHUS  (JETHAPUPOBAHMUSA, JAETHAPOraJOreHUPOBaHUS, JAerujparanuu). Peaknuu
3aMelleHus. Peakuun usomepusanuu.

JleMoHcTpanuu. Moaeny MOJEKyJI TOMOJIOTOB U U30MEPOB OPTaHMYECKUX COEIUHEHUM.
KauectBeHHOEe OOHapykeHUe Yriepoja, BOJOpOJa M XJIOpa B MOJIEKYJaX OpPraHMYECKHUX
COCTUHEHUH.

JlabopaTopnasi pabora. Monenu Mosekyil. M3roroBienne Moene MONEKya OpraHnYECKUX
BEIECTB.
IIpopuiabHbie U NpodeccCHOHATBHO 3HAYMMBIE JJIeMEHThl coaep:xkanusa. Ilonsarue o
cyOcTpare W peareHte. Peakuuu OKHCIIEHHS U BOCCTAHOBIIEHHS OPraHMYECKHUX BEILECTB.
CpaBHeHue KiacCU(pHUKAIMU COEIMHEHUN M KiIacCU(PUKAUU PEaKIUil B HEOPraHUYECKOM u
OpPraHMYECKON XUMHHU.

Tema 2.2. YrieBogopoab! 1 HX NPHPOAHbIC HCTOYHUKH

AJIKaHbl. AJKaHbl: TOMOJOTMYECKMH ps, H30MEpHsT M HOMEHKJIATypa ajKaHOB.
XWMHUYECKHE CBOWCTBA alKaHOB (METaHa, JTaHA): TOPEHHUE, 3aMElIeHHE, pa3JIoKEHHUe,
JaeruapupoBanue. [IpyumeHenne ankaHoB Ha OCHOBE CBOMCTB.

AJIKeHbl. OTWJIEH, €ro TOJy4eHHE (IETHIPUPOBAHUEM »OTaHa, JEMOJIUMEpHU3alneh
NOJIMATHIIEHA). ['OoMonorm4yeckuil psii, HM30MEpHUs, HOMEHKIATypa alKEHOB. XHMHUYECKUE
CBOWCTBA JTWJICHA: TOPEHHUE, KAueCTBEHHbIE peakiuu (oOeclBeyrMBaHME OpPOMHOM BOJBI U
pacTBopa MepMaHraHara Kaiaus), TuapaTanus, nojumepusanus. [[pumenenune sTuiieHa Ha OCHOBE
CBOMCTB.
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JAuenbl M kayuyyku. [loHsTHEe O AMeHax Kak yIrJIeBOAOPOJAX C JBYMsI JBONMHBIMU
cBsa3siMu. COMNpsDKEHHBIE JHEHBL. XHWMHUUYECKHE CBOWCTBAa OyramueHa-1,3 u  wu3ompeHa:
oOecrBeuynBaHre OPOMHOM BOJIBI U MOJIMMEPU3aLUs B KaydyKd. HaTypalbHblii 1 CHHTETHYECKHE
Kay4dyku. Pe3una.

AJKUHBL. ArneruiieH. XUMHUYECKHE CBOMCTBa aleTHICHA: TOPEHHE, 00eCIBEUYMBAHUE
OpOMHOI BOJBI, MPUCOEAUHEHHE XJOPOBOJOpOJaa W ruapaTaunus. [IpuMeHeHue areruieHa Ha
OCHOBE CBOMCTB. MexKiaccoBasi U30MEpHs C AIKaJUECHAMU.

Apenbl. ben3on. Xumudeckue CBOWCTBa OCH30/1a: TOPEHHUE, PEAKIUU 3aMEIICHUS
(ranorenupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOICTB.

IIpuponHble MCTOYHMKM YrieBoAoOpoaAoB. [lpupoaHslii ra3: cocraB, NPUMEHEHHUE B
KaueCTBE TOIUIMBA.

Hedts. CocraB u nepepadbotka Hedrtu. [Ieperonka nedru. Hedrenpoaykror.

JemoncTpanuu. ['opeHne MeraHa, sTuiieHa, anetuiaeHa. OTHOIIEHHE METaHa, ITUJICHA,
arieTuseHa u OeH30J1a K pacTBOpaM MepMaHTraHaTa Kanus u OpoMHuoii Boze. [lomyueHue stunena
peaknuen eruapaTaluy dTaHONA, aleTHJeHa — THIPOIM30M KapOuja Kaiblus. PasnosxkeHue
Kay4dyKa [IpY HarpeBaHUU, UCIBITAHUE MIPOYKTOB Pa3jIoKEHUs HAa HENpeaAeabHOCTh. Komneknus
obOpa3uoB Heptn u HedprenpoaykroB. Kommekmus «KaMeHHBI yroiab ©  HOPOTYKIIHS
KOKCOXMMHUYECKOTO MMPOU3BOJCTBAY.

JlabopaTopnasi pa6ora. Hedtb u HEdTEnpOAYKTHI.

IIpoduiabHbie 1 npodeccHoHAIBLHO 3HAYHUMBbIE 3JIeMEHTHI cojep:xkanus. [IpaBuiio
B.B. MapkoBuukoBa. Kiaccudukanus u Ha3HaueHue kayuykoB. Knaccudukanus u Ha3HaueHUE
pe3uH. Bynkanusamus kaydyka.

[Tonyuenue aneTusieHa NTUPOIM30M MeTaHAa M KapOuWgHBIM crocoboM. Peakius
noJuMepu3anuy BUHWIXJIOpuJa. [lonuBUHMIXIIOpUJ M €ro IpuMeHeHue. Tpumepusanus
areTuiieHa B 6eH3011.

[Tonsitne 00 skcrpakiuu. BoccranoBieHre HUTPOOEH30Ia B aHWIKH. | OMONIOTHYEeCKHiA
pan apenos. Tonyon. Hurposanue Tosyona. Tporui.

OcHOBHBIE HaNPaBJICHUS IPOMBIIUICHHON MePepabOTKH MPUPOIHOTO Ta3a.

[TommyTHbIN HETAHOM ra3, ero nepepadoTka.

[Tpomeccel TPOMBINIIICHHON mepepaboTku HepTu: KpekuHr, pudopmuHr. OKTaHOBOE
4HCI0 OEH3MHOB U IIETAHOBOE YUCIIO TU3EIbHOTO TOIIUBA.

Kokcoxumuueckoe npou3BOICTBO U €r0 MPOIYKIIHSL.

Tema 2.3. Kucjiopoacoaep:xkamue opranudeckue coelMHeHN s

Cnuptel. Ilonyuenue »sTaHona OpOXKEHHEM TIIIOKO3bl W THApaTalueil 3STUIIeHa.
['unpokcunpHas rpynna kak GpyHkunoHanbHas. [ToHsiTHe 0 mpenenbHbIX OJHOATOMHBIX CIIUPTAaX.
XUMHUECKHE CBOWCTBA 3TaHONA: B3aUMOJCHCTBHE C HaTpueM, 0Opa3oBaHME IPOCTBHIX H
CIIOXKHBIX 3(QUPOB, OKHCIeHHME B anpiaeruj. [IpumeHeHue 53TaHONa Ha OCHOBE CBOWCTB.
AJIKOToJIM3M, €ro MOCIEACTBHS U IPENYIPEKICHNUE.

I'munepuH Kak OpeacTaBUTENIb MHOIOATOMHBIX cnupToB. KauecTBeHHas peakuus Ha
MHOr0aToMHbIe cnupThl. [IpumMeHenne rmnepuHa.

®enou. Pusznueckne U XUMHUYECKUE CBOMCTBa (peHona. B3zaumHoOe BiusiHME aTOMOB B
MoJieKyJie (eHoa: B3auMOIEHCTBHIE ¢ THIPOKCUIIOM HAaTpUs U a30THOW kuciaoTol. [Ipumenenue
(deHoIa Ha OCHOBE CBOMCTB.

Aabaeruabl. [lonsarue o0 ampaerunax. AnpAeruaHas rpymnna Kak (yHKIMOHAJIbHAs.
@opManbJIerul U ero CBOMCTBA: OKUCIIEHHE B COOTBETCTBYIOUIYIO KHCIIOTY, BOCCTAaHOBJIEHHE B
COOTBETCTBYIOIIUK cnupT. [lodydeHue ambaernoB OKHCIEHHEM COOTBETCTBYIOIIHMX CIUPTOB.
[Tpumenenue popMaibaerua Ha OCHOBE €ro CBONCTB.

KapoOonoBbie kucaorsl. [Tonstue o kapOOHOBBIX KucinoTax. KapOokcuipHast rpyrmna Kak
dbyHK1MOHaIbHas. ['oMonmornyeckuil psa MpelenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tony4yenne kapOOHOBBIX KUCJIOT OKUCIEHHUEM ajbJETHI0B. XUMHYECKHE CBOWCTBA YKCYCHOM
KHUCIIOTBI: OOIMe CBOMCTBA C MHHEpPAIbHBIMU KHUCJIOTaMHU M peakuus dTepuUKalnu.
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[IpruMeHeHrne yKCyCHOM KUCIOThI HA OCHOBE CBOMCTB. BhICIINE KUPHBIE KUCIOTHI Ha TIpUMEpe
MaJIbMUTUHOBOM U CTEAPUHOBOM.

Caoxnbie 3¢upbl u Kupsbl. [lonydeHue coXHBIX 3QUPOB peakiueil dTepuduKaIuu.
Crnoxwuble 3(hupsl B IpUpoJIe, UX 3HaYeHHE. [[puMeHeHne coXHbIX 3()UPOB HA OCHOBE CBOMCTB.

Kupsl kak crnoxubsie 3¢upsl. Knaccudukanus xupoB. XUMUUYECKHE CBONCTBA >KUPOB:
TUAPOJIN3 U TUAPUPOBAHUE )KUJIKUX KUPOB. lIpMeHeHne )KMpOB Ha OCHOBE CBOMCTB. Mbla.

YrueBoabl. YrieBonbl, UX Kiaccudukaius: MoHocaxapuibsl (TIOK03a, (pyKTO3a),
Jaucaxapubl (caxapo3a) v nosuucaxapusl (KpaxMai U LEeJUT0J103a).

['mroko3a — BEmIECTBO C JBOMCTBEHHOW (YHKIHMEH — alIbJACTUAOCTIHPT. XHUMHYECKUE
CBOWCTBA TJIIOKO3bI: OKHUCJIEHUE B TNIFOKOHOBYIO KHUCJIOTY, BOCCTAHOBJICHHE B COPOUT, CITUPTOBOE
Oposxenue. [IpruMeHneHune riaoKo3bl Ha OCHOBE CBOMCTB.

3HaueHUe YIJIEBOJOB B >KMBOW NPUPOAE M KU3HU uenoBeka. [loHsATue o peakuusx
MNOJIMKOHACHCALIMM W THUIPOJM3a Ha INpUMEpe B3aMMOINpEBpAllleHUid: TIJII0Ko3a —>
1oJicaxapus.

JemoncTpanuu. OkxucieHue cnupra B anplaerua. KadecTBeHHblEe peaklMM Ha
MHOT'OAaTOMHBIE CIUPTHL. PacTBopuMOCTh (eHONa B BoJE MpHU OOBIYHOM TemrepaType U Ipu
HarpeBanuu. KadectBennole peakuuu Ha (enon. Peakius cepeOpsHOro 3epkana aabIeru0B U
rII0K03bl. OKUCIICHHE aJbJICTUA0B M TJIFOKO3bl B KUCIOTY ¢ moMmoluibio ruapokcuga memu(ll).
KauectBennast peakuus Ha kpaxmai. Komiekmus 3upHbIX Maces.

JlabopaTopnasi paGora. XuMuyeckue CBOWCTBA KMCIOPOICOAEPKALIUX OPraHUYECKUX
COEeIMHEHUI.

IIpoduiabHbie 1 NpodecCHOHAIBLHO 3HAYUMBbIE 3JIEMEHThI coAep:KaHuA. MeTUIoBbIli CupT
U €ro UCIOJb30BaHHE B KAueCTBE XHMMHUYECKOTO ChIpbsi. TOKCHMYHOCTh METAaHONA U TpaBHIIa
TEXHUKU O€30MacCHOCTH MpU paboTe ¢ HUM. DTUIIEHIVIMKOJb U €ro nmpuMeHeHue. TOKCHUYHOCTh
STUJICHIJIMKOJIS ¥ MPaBUJIa TEXHUKHU 0€30MacHOCTH MpU paboTe ¢ HUM.

[Tony4yenue ¢peHona u3 NPOIyKTOB KOKCOXMMHYECKOTO TIPOM3BOJICTBA U M3 OeH301a.

[Tonmukonaencauus Qopmanpiaeruna ¢ (enonom B (peHonoGopMaTbICTUAHYIO CMOITY.
Aueranbaerun. [lonsTue o ketoHax Ha mpuMmepe aneroHa. [IpumeHeHHe alleToHa B TEXHUKE U
MPOMBIIIJICHHOCTH.

MHoroo6pa3ue kKapOOHOBBIX KUCTOT (II[aBeieBasi KUCI0Ta KaK JBYXOCHOBHAS, aKpPHUJIOBas
KHCJIOTa KaK HenpezenbHast, 0eH30iHas KHCI0Ta KaK apOMaTHYecKas).

[Inenkoobpasytone Maciaa. 3amMeHa JKUPOB B TEXHHUKE HEMUIIEBBIM CBIPHEM.
CuHTeTHYECKHE MOIOLINE CPENICTBA.

MonouHokuciaoe OpoxeHue TaoKo3bl. Kucinomonounsle npoaykTel. CuiaocoBaHue
kopmoB. HutpoBanue nemitonossl. [Inpokcunns.

Tema 2.4. AzoTconep:kamme opranndeckue coennHenus. Iloaumepsr

Amvunbl. [lonstne o0 amuHax. AnudaTuyeckue amHHbl, UX Kilaccuukamus |
HOMEHKJIaTypa. AHWINMH, KaK opraHndeckoe ocHoBaHue. [lomyyeHne aHIIMHA U3 HUTPOOEH301a.
[IpyMeHeHre aHWIMHA HAa OCHOBE CBOMCTB.

AMMHOKHUCJI0TBI. AMUHOKHCIIOTHI Kak aM(pOTepHble JUPYHKIIMOHATIbHbIE OpraHUYeCKUe
COeTMHEHUS. XMMHUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aUMOJICUCTBUE CO LIEII0YaMH, KUCIOTaMHU
U Jpyr c¢ JapyroM (peakuus THoJMKOHAeHcanuu). IlenTuaHas CBA3b M MOJMIIETITHBL.
[IpumMeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

Beaxn. IlepBuunas, BTOpu4Has, TpETUYHAsI CTPYKTYpHI O€IKOB. XMMHUYECKUE CBOICTBA
OeNnKoB: TropeHue, JeHaTypalus, TUAPOJIU3, LBETHblE peakuuu. buonornueckue ¢QyHKIUU
OEIIKOB.

IMosmmepsl. benku u monucaxapuipl Kak OMONIOITUMEPHI.

[Tnactmaccel. IlonydyeHnue noammepoB peakuuen MOIMMEPU3alMA U NOJUKOHAECHCALUY.
TepMoruiacTu4HbIE U TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niacrmace.

Bonokna, ux xknaccudpukanus. [lomyuyeHne BonokoH. OTAedbHBIE MNPEICTABUTEIH
XUMHUYECKHX BOJIOKOH.
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JemoncTpauuu. B3anMmojelicTBue aMMuaka U aHWIMHA C COJSTHOM KUCTOTOW. Peakius
aHWJIMHA ¢ OpoMHOW BOOM. [lokazaTenbcTBO HamMuMsl (PYHKIMOHAIBHBIX TPYII B pacTBOpax
aMHHOKHUCIOT. PacTBopenue u ocaxxnenue 6enkoB. L{BeTHble peakuuu 6enkoB. ['opeHne nTuubero
repa v MEepPCTIHON HUTH.

JlaGopaTopHble padoThl. XMMUYECKUE CBOMCTBA a30TCOJIEPKAIIUX OPTaHUYECKUX COCTUHECHUM.
Wnentudukanus opraHideckux coeiMHeHn. Pacro3naBanme miacTMace 1 BOJIOKOH.

IIpopuabHbie ©U  NpodecCHOHATBHO 3HAYHUMbIE JJIEMEHTBbI  COAEpP:KAHMS.
AMUHOKanpoHoBasi  kuciotra. KampoH Kkak @pencTaBuUTeNb OJMAMUAHBIX  BOJIOKOH.
Hcnons3oBanue  rugponuza  O€IKOB B IIPOMBILIUIEHHOCTH. [HonuBuHUIXIIOpH,
nonurerpadropsTunern (teduion). DenonopopmanbAeTHAHBIE IIacTMacchl.  Llemtymons.
[IpombllIEHHOE TPOU3BOJACTBO XUMUYECKUX BOJIOKOH.
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4. Y4yeOHO-MeTOAMYECKOE H MATEPHATbHO-TEXHHYECKO0E o0ecneyeHne
pabo4eii mporpaMMbl y4eOHOM JUCHUNIMHBI « XHUMHD)

Jlist ocBoeHust paboueil mporpamMmbl Y4eOHON IUCIUIUIMHBI MPEAYCMOTpeHa ydeOHas
aynutopusi «Xumus». Ilomemenne kabuHera yzaoBieTBopseT TpeboBanusM CaHUTapHO-
snuaemMuoniornueckux npasui U HopmaTuBoB (CanlluH 2.4.2 No 178-02) u ocHalieHO TUIIOBBIM
o0opy/soBaHUEM, YKa3aHHBIM B HACTOSALIMX TPeOOBAHMSIX, B TOM YHCIE CIELHMATU3UPOBAHHOMN
yueOHOI MeOENbI0 U CPEelICTBAMU OOydYeHUs, JOCTATOYHBIMU JIJIsl BBIMOTHEHHUS TPeOOBaHUH K
YPOBHIO MOJATOTOBKH 00YYarOIIUXCSI.

Kabuner ocHameH MyJIbTHMEIUHHBIM  OOoOpymoBaHMeM. B coctaB  yueOHO-
METOJUYECKOr0 ¥ MaTepHalbHO-TEXHUYECKOTO OCHAIICHHUS KaOuHEeTa XUMHH BXOJST:
MHOTO(YHKIIMOHATBHBIA KOMIUIEKC MPEToaBaTelisl, HaTypadbHble 00BEKThI, MOJICTH, MPUOOPHI
¥ HaOOpBI ISl TOCTAHOBKU JIEMOHCTPAIMOHHOTO U YUYEHHYECKOrO IKCIEPUMEHTA; MeYaTHbIE U
9KPaHHO-3BYKOBBIC CpEICTBa OOYYCHHS;, CPEICTBA HOBBIX HH(DOPMAIMOHHBIX TEXHOJOTHUH;
PEaKTUBBI; BCIIOMOTaTeIbHOE 000PYI0BAaHUE U UHCTPYKIIUH.

5. YcaoBus peanu3zanuu padoueii nporpaMmmsl Ajs nuuBaauaoB u jun ¢ OB3

[Ipu peanuzanuu padodeil nporpaMmMbl y4eOHON JTUCHUILUIMHBI «XUMUS) JJIs UHBAJIUIOB
u qu ¢ OB3 B eIMHOM MOTOKE CO CBEPCTHHKAMM, HE HMEIOUIMMH TaKUX OTpaHUYCHUH,
HOPMATUBHBINA CPOK OCBOCHUS IIPOTPAMMBI HE YBEITMYHBACTCSI.

Hna uaBanugoB u jur, ¢ OB3 o0ydyeHue mpoBOAMTCA C y4ETOM OCOOEHHOCTEH HuX
NCUXO(HU3UUECKOTO PA3BUTHSA, MX MHIUBUAYAIBHBIX BO3MOKHOCTEH U COCTOSIHUS 37I0POBBSI.

[Ipn wu3yyeHun y4yeOHON AUCHUIUIMHBI «XUMHsS» g uHBaIuAoB u jaun ¢ OB3
obecrnieunBaeTcs COOTIOICHHUE CISAYIONIMX OOITUX TPeOOBaHMIA:

- OcCyllecTBIeHHE Mpolecca oOydeHus ans uHBanuaoB u jui ¢ OB3 B ogHOW ayautopuu
COBMECTHO C 00YYaIOUIMMHUCS, HE UMEIOIIUMH OTPAHUYCHHBIX BO3MOKHOCTEH 37I0POBBSI;

- UHAMBHUAYaJIbHOE KOHCYJIbTHUPOBaHHE WHBAMUAOB U jull ¢ OB3;

— TI0JIb30BaHUE HEOOXOAMMBIMU TEXHUYECKUMHU CPEICTBAMH O0yUCHHUS,

- opraHu3anuu pabodero mecra A HHBaIHI0B U null ¢ OB3;

- o0ecrieyeHHe MEYaTHBIMH M DJIEKTPOHHBIMH 00pa30BaTelbHBIMU pecypcamu (yueOHbIE
nocoOusi, MaTepuabl JUIsl CaMOCTOSITEIbHOM paboThl U T.1.) B OpMax, aJalTUPOBAHHBIX K
OTPAaHUYEHUSM HX 37I0POBBSI H BOCTIPUATHS WHPOPMALINH.

B 3aBucHMOCTHM OT KOHKPETHOTO BMJa OrpaHUYEHHs 370pOBbs (HAapyIIEHUs cClyxa
(rmyxue, caabocupllanye), HapyueHus 3peHus (Ciernble, ClIad0OBUIAIINE ), HAPYIIEHHS OITIOPHO-
JIBUTATENILHOTO amnmapara u Jip.) o0ecreunBaeTcst COOI0ACHNE CIeIYIOMUX O0IIMX TpeOOBaHUIA:
- obecrnieueHre MHAUBUAYaJILHOTO PaBHOMEPHOTO ocBelieHus He Menee 300 Jrokc;

— 7 BBIOJHEHMS 3aJlaHMil  MHBalIHUJaM nu suuam ¢ OB3 npu HeobxoaumocTu
MIPEIOCTABIISETCS YBEINYUBAIOIINECS YCTPOMCTBO;

- 3aJaHus N8 OPAKTUYECKUX, JIAOOpaTOpPHBIX, CAMOCTOATENBHBIX M MHBIX paboT
0(pOPMIISIOTCS YBETMICHHBIM MIPUPTOM;

- MO >KeNaHWIo OOy4yaromMXCsl TEeKYIIMH M MTOTOBBIH KOHTPOJb 3HAHUH MO y4eOHOU
JTUCIUTIIIMNHE TTPOBOJIUTCS B MUCHhbMEHHOM, YCTHOW M MHOU yIO0OHOM (opMme.

Peanuzanus paboueilt mporpamMmbl y4eOHOM ITUCHMIUIMHBI «XHUMHUSA» OOecreuyrBaeTcs
MeJarori4ecKMMU KaJpaMu, UMEIOIMMH BBICIIee 00pa3oBaHWEe, COOTBETCTBYIOIIEE MPOHUITIO
JTAHHOM MpOrpaMMBbl U MPOUIEAIINX Oo0ydeHue mo nporpamme «VHKII03MBHOE 00pa3zoBaHUE B
BY3e».
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6. XapakTepucTHKA OCHOBHBIX BU/JI0B Y4e0OHOIi 1eATeIbHOCTH 00Y4aK XS

Conepxanue 00yueHHs
CTYZICHTOB (Ha ypOBHE
yueOHBIX JIeHCTBUI)

Xap AKTCPUCTUKA OCHOBHBLIX BUJI0B
JACATCIBbHOCTHU

Baxkneiimme
XUMHWYECKHE TTOHSATHS

YMeHue 1aBaTh OMpEIeIeHNe U OTIEPUPOBATH CISAYIONIMMHA XHMHYECKUMHU
MOHATHSMU: BEIIECTBO, XUMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEIIFHBIC aTOMHASI U MOJICKYJISIPHAsI MacChl, HOH ,aJNIOTPOIHUS, U30TOIIbI,
XUMUYECKas CBA3b, ICKTPOOTPHUIIATEIIEHOCTh, BAICHTHOCTh, CTETICHb
OKHCIJICHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM Ta3000pa3HBIX BEIIECTB,
BEIL[ECTBA MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO CTPOEHUS, pACTBOPHIL,
AIEKTPOIUT U HEITCKTPOIUT, SJICKTPOIUTHUCCKAS JUCCOLUALINS, OKUCTUTENb U
BOCCTaHOBUTEIb, OKACIICHHE 1 BOCCTAHOBJICHHE, TETIOBOH 3(h(PeKT peakium,
CKOPOCTh XUMHYECKOI peaKIny, KaTaan3, XUMIIECKOe paBHOBECHE,
YTIICPOJHBIN CKeNeT, (PYHKITMOHAIBHAS TPYIINa, H30MEPHs], TOMOJIOTHS

OCHOBHBIE 3aKOHEI
XUMUHA

DopMyIHpOBaHHE 3aKOHOB COXPAaHEHHSI MACChI BEIIECTB U MIOCTOSHCTBA
COCTaBa BEIECTB.

YcraHoBka HpH‘IHHHO-CHCI{CTBCHHOﬁ CBA3U MCKAY COACPKAHNUCM ITUX
3aKOHOB M HaIMCaHNEeM XUMHUYECKUX (GOPMYJT U ypaBHEHHUH.

YcTaHoBKa 3BOJIOLUOHHON CYIIIHOCTH MEHAEIIEEBCKON U COBPEMEHHOM
(dhopMynupoBOK niepuoaudeckoro 3akoHa /. . Menneneesa.

O0BbsicHeHnE PU3NYECKOTO CMBICITA CUMBOJIMKY TIEPHOANYECKOM TaOIHIIBI
XUMHYECKHX 371eMeHToB [[. 1. MenneneeBa (HOMepoB 31ie

MEHTa, IEPUOJIA, IPYIIIBI) U YCTAHOBKA IPUYMHHO-CJIEICTBEHHOMN CBSI3H MEXKIY
CTPOEHHEM aTOMa U 3aKOHOMEPHOCTSIMA M3MEHEHUs CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX MMH BEIECTB B MEPUOJIAX U TPYIIIaX.

XapaKTepUCTHKA HJIEMEHTOB MAJIBIX M OOJIBLIMX [IEPUOIO0B MO UX HOJI0KEHHUIO
B [Iepnonnueckoii cucreme JI. . Menneneena

OcHOBHEBIE TEOPUU
XUMHH

YcTaHoBKa 3aBUCUMOCTH CBOMCTB XMMUYECKHUX BEIIECTB OT CTPOEHUS] aTOMOB
00pa3yroImuX UX XUMHUIECKHAX JIEMEHTOB.

XapaKkTeprucTUKa BAXKHEUIINX TUIIOB XUMHUYECKUX CBSI3€H U OTHOCUTEIIbHOCTH
3TOM TUIIOJIOTUHU.

OO0bsICHEHHE 3aBUCMOCTH CBOMCTB BEIISCTB OT X COCTaBa U CTPOCHUSI
KPUCTAJUIMYECKUX PELIETOK.

DopMyJIMPOBKA OCHOBHBIX MOJIOKEHUN TEOPUU IEKTPOIUTUUECKON
JIUCCOLIMAIIMU U XapaKTEPUCTHKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX
KJIaCCOB HEOPTraHMYECKUX COCANHEHUM.

DopMyIHPOBKA OCHOBHBIX MOJIOXKEHUN TEOPUH XUMUYECKOTO CTPOCHUS
OPraHWYECKUX COEJUHEHUHN U XapaKTEPUCTUKA B CBETE ATOM TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB OPTaHUYECKHUX COETMHEHUN

Baxgeiimue BerniecTsa
Y MaTepHaIIbI

XapakTeprucTHKa COCTaBa, CTPOSHHsI, CBOMCTB, OTyUSHHS U IPUMEHEHUS
BaxkHeimux MetayioB (IA u Il A rpynmn, anroMuHMS, Kene3a, 1 UX
COCIMHEHUH.

XapakTeprucTHKa COCTaBa, CTPOSHHsI, CBOMCTB, OTYyUSHHS U IPUMEHEHUS
BaxxHeimux HemeTaiuioB (VIII A, VIIA, VIA rpynmn, a Takxke a3oTta u
dochopa, yriepojia 1 KpeMHHUsI, BOAOPOA) U UX COSAMHECHUH.
XapakTepucTHKa COCTaBa, CTPOCHHUsI, CBOMCTB, MOJYUYCHHSI U IPUMEHEHUS
BaXHEHIIINX KIIACCOB YTIIEBOAOPOIOB (AJIKAHOB, IIUKIJIOATKAHOB, AJIKEHOB,
aJIKUHOB, apEHOB) U MX Han0oJiee 3HAYUMbIX B HAPOIHOXO35HCTBECHHOM ILJIaHE
MIPEACTABUTENIEH.

AHanornyHasi XapakTepUCTHKA BOKHEHININX MPEICTAaBUTEINEH IPYTHX KIacCOB
OpPTaHMYECKUX COCTMHEHHMIA: METAaHOIA U 3TAHOJIa,

CJI0XHBIX 3(UPOB, JKUPOB, MbLI, aIbACIHI0B ((HOPMasIbICTHIOB 1
areTalbAeTruAa), KETOHOB (AIleTOHa), KapOOHOBBIX KHCIOT (YKCYCHOHN KUCIIOTHI,
MOHOCaXapuI0B (TJIFOKO3bI), JUCaxapuIoB (Caxapo3bl), MOTHCAXapUIOB
(kpaxMaJa 1 [EeJITF0JIO3b] ), aHIITHHA, aMUHOKHCIIOT, OEJIKOB, HCKYCCTBEHHBIX U
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Conepxanue 00yueHHs
CTYZICHTOB (Ha ypOBHE
yueOHBIX JIeHCTBUI)

Xap AKTCPUCTUKA OCHOBHBLIX BU/JI0B
JACATCIbHOCTHU

CHUHTCTHYCCKHUX BOJIOKOH, Kay4yKOB, IJIaCTMAaCC

XHUMHYECKHN SI3BIK U
CHUMBOJIHKA

Hcnonp3oBanue B yueOHOH 1 MpohecCHOHATHHON AeATEHPHOCTH XUMHIECKUX
TEPMHUHOB ¥ CUMBOJIUKH.

Ha3Banue n3y4eHHBIX BEIIECTB 110 TPUBUAIBHON WIIH MEXKTyHAPOTHON
HOMEHKIIAType W OTPaKeHHE COCTaBa 3TUX COCTMHEHHN C TIOMOIIHIO
XUMHYECKHX (POPMYII.

OTpakeHre XUMUYECKUX MPOIIECCOB C MOMOIIBIO YPaBHEHUN XUMHUUECKUX
peaxiui

XuMHUYECKUe peakinuu

OO0bsICHEeHNE CYIIHOCTH XUMHUYECKUX TporeccoB. Kimaccudukarus
XMMHUYECKUX PEaKLHi [0 Pa3IMuHbIM MPU3HAKAM: YUCITY U COCTaBY MPOAYKTOB
W peareHToB, TeroBoMy 3 (dekTy, HalpaBIeHuIo, Gase, HATHIHIO
KaTajau3aTopa, MU3MEHEHHUIO CTENIEHEe OKHUCIIEHHUS JIEMEHTOB, 00pa3yIOIIIX
BEIIeCTBA.

YcTraHOBKa MPU3HAKOB OOIIETO M Pa3IMYHOTO B THIIOJIOTHU PEaKIUi s
HEOPraHWYECKON U OPraHnYeCKON XUMHUH.

Krnaccuduxkarys BemecTB 1 IpoIeCCOB € TOUKH 3PESHUS OKUCIICHHS-
BoccTaHoBieHus. CocTaBieHUe ypaBHEHUH peakinii ¢ TOMOIIBIO METO/a
JIEKTPOHHOTO OayaHca.

OO0BsicCHEeHHE 3aBUCUMOCTH CKOPOCTH XUMHYECKOHN PEAKITUH U TIOJIOKESHUS
XMMHYECKOTO PAaBHOBECHUS OT PA3JIMYHBIX (DaKTOPOB

XHUMHAYECKUMN BrinosHeHNE XUMUYECKOTO SKCIIEPUMEHTA B TIOJIHOM COOTBETCTBUU C
SKCIIEPUMEHT MpaBwiiaMu 0€30MTaCHOCTH.
Habmonenue, ¢pukcaius v ONMCcaHue Pe3yIbTaTOB MMPOBEISHHOTO
3KCIIEPUMEHTA
Xumuueckas [IpoBeneHre caMOCTOSITEIBLHOTO TIOUCKA XMMUYECKOW HH(OPMAIIHH C
nHpOpMAIUL WCTIONb30BaHUEM PA3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYIISIPHBIX U3/IaHUH,

KOMITBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTEpHEeTA).
Hcnonb30BaHue KOMITBIOTEPHBIX TEXHOJIOTHHI st 00paOOTKHU U Miepeiadun
XMMHUUYECKOI HHOpMALNK U ee MPEACTABICHUS B Pa3IMIHbIX (hopMax

Pacuetsr mo
XUMUYECKUM
dhopmysam

Y YpaBHEHHSIM

YcTaHOBKA 3aBUCMMOCTH MEKY KaUeCTBEHHON U KOJIMYECTBEHHON CTOpOHAMHU
XUMUYIECKUX OOBEKTOB U MPOIIECCOB.
Penrenue pacueTHbIX 33724 M0 XUMUYECKUM QOpMYJiaM U YpaBHEHHIM

[IpodunsHOE U
npodeccnoHaIbHO
3HAYMMOE CO/IepXKAHHE

OOBsicHEHNE XMMUYECKUX SIBICHU, IPOUCXOAALINX B IPUPOAE, OBITY U Ha
MIPOU3BOCTBE.

Omnpenenenre BO3MOXHOCTEHN MPOTEKaHUS XUMUYECKHUX TPEBpaIleHuil B
Pas3JINYHBIX YCIOBHSX.

CobroeHne npaBuIl SKOJIOTMIECKH TPAMOTHOTO IOBEACHUS B OKPY KaroIIeH
cpeze.

O1ieHKa BIHMSHUS XUMUYECKOTO 3arpsi3HEHHS OKPYIKaroIei cpe/ibl Ha
OpraHu3M 4eJIOBeKa U JIPyTue >KUBbIE OPraHU3MBL.

Cob:roieHre mpaBuil 6€30acHOT0 00paIIEHHsI ¢ TOPIOYUMHU U TOKCUYHBIMH
BEIIECTBAMH, J1aOOPATOPHBIM 000PYIOBAHUEM.

IToaroroBka pacTBOPOB 3aJaHHOM KOHLIEHTPAMU B OBITY M HA IIPOU3BOJICTBE.
Kputnueckas oleHKa JOCTOBEPHOCTH XUMUYECKOW HHPOpMALH,
MOCTYTAIONIEH U3 Pa3HbIX HICTOYHUKOB
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7. AndopMaliuOHHbIE UCTOYHHUKH

OcHOBHBIC MCTOYHUKH

. Xumus: y4eOHUK misi cpenHero mnpodeccuoHanbHoro obpazomanusi/ HO. A. JleGenes,
I'. H. ®anees, A. M. I'ony6es, B. H. [llanmoBai; mox o6mieit pexaknueii I'. H. ®aneesa. —
2-¢ wusn., mepepab. u gom — MockBa: M3zmarensctBo FOpaiit, 2021.— 431lc.—
(ITpodeccuonansuoe obpazopanue). — ISBN 978-5-9916-7723-3. — TekcT: 2IeKTPOHHBIN
/I ObpaszoBatenbHas 1wiatdopma FOpait [caiit]. — URL: https://urait.ru/bcode/470929
(mara obpamenus: 25.05.2021).

I[OHOJIHHTGJILHLIC HCTOYHHUKH

. Kamunuckuii, B. A. Opranuueckas xumus B 2 4. Yacte 1: ydeOHHK ISl CPEAHETO
npodeccuoHaibHOro obpaszoBanmsi / B. A. KamuHckuit. — 2-e w3a., ucnp. U J00. —
Mocksa: U3narensctBo FOpaiit, 2020. — 287 c¢. — (IlpodeccronanbHoe 00pa3oBaHHE). —
ISBN 978-5-534-02909-3. — Tekct: anekTpoHHbIi // OOpa3oBaTenbHas Tuiatgopma
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/453151 (mara obpamenus: 25.05.2021).

. Kamunckuii, B. A. Oprannueckas xumuss B 2 4. YacTh 2: yuyeOHHMK JUIsI CpEIHEro
npodeccuoHabHOro obpasoBanus / B. A. KamuHCKuii. — 2-¢ W3A., HCHOP. M JOIL —
Mocksa: UznatensctBo HOpaiit, 2020. — 314 c. — (IIpodeccuonansHoe obOpazoBaHue). —
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