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1. HACIIOPT PABOYEI ITPOT'PAMMBI YYEBHOM TUCHUILIAHBI
XUMUs

1.1. O6nacTh NpUMEHEHHUSI IPOT PAMMBbI
[TporpamMMa y4eOHOW OUCLMIUIMHBI SBJISETCS YacThbEO OCHOBHOW MPO(ecCcHOHANIBHON
oOpazoBareabHOM mporpaMMbl B cooTBeTcTBUE ¢ DI'"OC no mpodeccun:
23.01.17 Mactep no peMOHTY M OOCITy>KHBaHHIO aBTOMOOHIIEH
1.2. MecTo y4e0HOI NMCUHMILNIMHBI B CTPYKTYpe OCHOBHOH mpogdeccHoHalIbHOI
0o0pa30oBaTe/IbHOI MPOrpaMMbl: JTUCHUIIMHA OTHOCUTCS K 00II€00Pa30BaTEIbHBIM
JUCLIATITTAHAM.
1.3. leqn m 3am0a4¥ AUCHUIVIMHBI — TPeOOBAaHHS K pe3yJabTaraM OCBOCHHS
AUCHHUIVIMHBI

CopnepxaHuie mporpamMmbl « XMMHSD» HAMPABICHO HA JOCTHKCHHE CIIEAYOIIUX
ueneit: ¢ QopmupoBaHue y 0OOydarOMIMXCS YMEHHS OIICHMBATh 3HAYMMOCTh
XUMHYECKOTO 3HAHUS TS KOKIOTO YEJIOBEKA,
* (opMUpOBaHME y OOYYAKOIIMXCS LETOCTHOTO MPEACTABICHHUS O MUPE W POJIA
XUMHH B CO3JaHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA, YMCHHS
OOBSACHATH OOBEKTHI M MPOLIECCHl OKPYXKAKOUIEH IEHCTBUTETBHOCTH: TPUPOIHOM,
COLMAIBHON, KYJIBTYPHON, TEXHUYECKON CpPEeAbl, — MCMHOJB3YS JUIS 3TOrO
XUMHUYECKHAEC 3HAHNUS,
* pa3BUTHE Y OOYYAIOIIMXCS YMEHUH pa3nyarh (PaKThl U OLICHKH, CPABHUBATH
OLICHOYHBIE BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPHUSIMH OLEHOK U CBS3b KPUTEPUEB C
OMPEACTIEHHOW  CUCTEMOM  LEHHOCTEH, (¢opMyaupoBartb W 0OOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;
* TpHOOpPETEHNE OOYUAOLIMMHKCS OMbITA PA3HOOOPA3HON ACITETBbHOCTH, MMO3HAHUS U
CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB, HMMCKOIIUX YHUBEPCAILHOEC 3HAUEHUE IS
PA3IAYHBIX BUJIOB JEATEIBHOCTH (HABBIKOB PEIICHUS MPOOJIEM, TPUHITHAS PEIICHUH,
NOKCKA, aHalTu3a U 00padOTKH MHPOPMALMHN, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB
WU3MEPEHUH, COTPyaHMYECTBA, Oe30macHOro oOpallleHusT C BEHIECTBAMH B
MOBCETHEBHOM SKM3HU ).

OcBocHHE coacpKaHMsl Y4YeOHOM JMCUMIUIMHBL «XHMHS», OOECHeUYnBACT

JOCTUKEHHUE CTYJICHTAMU CIICAYIOIUX PE3YJIBTATOB:
* JJUYHOCTHBIX: — YYBCTBO TOPAOCTH W YBAKCHHS K HMCTOPUM M JOCTHKCHUSM
OTCYECTBEHHOH XHMMHUYECKOH HAyKH, XUMHWYECKM TPAMOTHOC TOBEACHHE B
npo(heCCHOHANTBHONM JEATENBHOCTH M B OBITY NpH OOpalIcHUM € XHUMHYECKAMU
BELICCTBAMM, MAaTEPHATIAMH U MTPOLECCAMM;
— TOTOBHOCTh K MPOJOJDKEHUIO 00pa30BaHUs M MOBBIIIEHUS KBATU(UKALKUW B W3-
OpaHHOM MPO(ECCHOHATTBHOM NEATENBHOCTH U OOBEKTHBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIETCHIHAN B 3TOM,
— YMEHHE HCIOJb30BaTh JOCTH)KEHUS COBPEMECHHOH XWMHYECKOM HAyKH W
XUMHYECKUX TEXHOJIOTMA /I MOBBILIEHWS COOCTBEHHOTO HMHTEJUICKTYAIbHOTO
pa3BUTHS B BEIOPaHHOH NMPO(ECCUOHATIBHON ACSITENBHOCTH,
° MeTANpPEeAMETHBIX: — WCIOJb30BAHUE PA3JMYHBIX BHUAOB [O3HABATEIBLHON
JESATEIbBHOCTH W OCHOBHBIX HMHTEJUIEKTYAJIbHBIX ONepauuii (MOCTAHOBKH 3aJayM,
dbopMynMpoBaHUS THUNOTE3, aHAM3a W CUHTE3a, CpaBHEHWs, O0OOIIEHUS,
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CUCTEMATH3ALMN, BBISBICHUS MPUYMHHO-CIIEACTBEHHBIX CBS3€H, MOMCKA AHAJIOIOB,
(opMyNMpPOBaHUsT BBIBOJAOB) JJsl PEIICHUS TOCTABICHHON 3a1ayd, TPUMEHEHHUE
OCHOBHBIX METOJIOB TO3HAHUS (HAONIOACHUWS, HAYYHOIO JSKCOEPUMEHTA) IS
W3YYCHUS Pa3JIMYHBIX CTOPOH XMMHYECKHX OOBEKTOB M MPOLECCOB, ¢ KOTOPHIMH
BO3HUKACT HEOOXOAMMOCTb CTATKMBATHCS B MPOQPECCHOHAIBHOI cdepe;

—  WCMOJBb30BAHWE PA3JIMYHBIX HWCTOYHUKOB JUIS TIOJIYYCHHS XUMHYECKOM
uH(pOpMallMK, YMEHUE OLEHUTh €€ JOCTOBEPHOCTh MJISi JOCTHXKEHUS XOPOLIMX
PE3yJIbTATOB B MPO(ECCUOHANBHOM cepe;

° mnpeaMeTHbIX: — C(QOPMHUPOBAHHOCTH TMPEACTABICHUIA O MECTE XUMUU B
COBPEMEHHOW HAY4YHOH KapTHMHE MUPA, MOHHUMAHWUE POJIM XHUMHH B (DOPMHUPOBAHHUU
Kpyro3opa v (pyHKIMOHAIbHOW TPAMOTHOCTH YEJIOBEKA JJIsl PELICHHS MPAKTUYECKUX
3a1a4; — BJAJCHUE OCHOBOMOJATAOIIMMU XUMHUYECKUMH TOHSATHIMH, TEOPHUIMM,
3aKOHAMH W 3aKOHOMEPHOCTSMH, YBEPEHHOE  TMOJIb30BAHUE  XUMHUYECKOMU
TEPMUHOJIOTHEN W CHMBOJINKOIL,

— BJIQJICHUE OCHOBHBIMM METOJAMHU HAYYHOI'O MO3HAHUS, UCIOIB3yEMBIMU B XUMUH:
HAOIFOJICHUEM, OMTUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM,; YMEHUE 00padaThIBaTh,
OOBSICHATE PE3YJbTaThl MPOBEICHHBIX OMBITOB M JACNATh BbIBOJbI, TOTOBHOCTh W
CHOCOOHOCTh MPUMEHSATh METOBI O3HAHUS MTPU PELICHUH MTPAKTUYECKHX 3a/a4,

— c(OPMHPOBAHHOCTh YMEHHS JaBaTh KOJHMYECTBEHHBIC OLICHKM W MPOM3BOAWTH
pacyeThl N0 XUMUYECKUM (pOPMYJIaM M YPABHCHHUSIM,

— BIAJACHHUEC MPaBWIAMH TEXHUKH O€30MAaCHOCTH MPH HMCIOIb30BAHUH XUMHUYECKHX
BELICCTB,

— Cc(OPMHUPOBAHHOCTh COOCTBEHHOW MO3WIMA MO OTHOWIEHUIO K XHUMHYECKOM
uH(pOPMALMK, TOJTYyYAEMON U3 PA3HBIX HCTOUHHUKOB

B pe3yabrare M3ydeHusi AMCUHMILIMHBI CTYAEHT AO/LKEH OCBOHMTH CJeayllue
o0uue KOMIeTeHIMH:

OK 01. Beibuparb crnocoOsbl pemeHus 3a1a4 npo(ecCnOHATbHOM NEATEIBHOCTH,

NPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM.
OK 02. OcyuiecTBIIATh NOWCK, AHATU3 U HHTEPIPETALMIO HH(OPMALIUHY,
HEOOXOMMOM [Tl BEINOJTHEHHS 3aAa49 NPO(ECCUOHATIBHON ACSITETBHOCTH.

OK 03. [InaHnpoBark 1 peaar30BbIBATh COOCTBEHHOE MPOPECCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE.

OK 04. PaGoTaTh B KOJUIEKTUBE U KOMaHJE, 3(PPEKTUBHO B3aMMOIEHCTBOBATH C
KOJUIETaMH, PYKOBOACTBOM, KITMEHTAMH.

OK 05 OcymecTBIsTh YCTHYO U TUCBMEHHYI0 KOMMYHHUKAIUIO HA TOCYIaPCTBEHHOM
A3BIKE C YUETOM OCOOEHHOCTEH COLMAIBHOIO U KYJIbTYPHOTO KOHTEKCTA.

OK 06.1TposiBIIsATh rpak1aHCKO-NATPUOTUYECKYIO MMO3ULIMIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEACHUE HA OCHOBE TPAAMIIMOHHBIX O0IMICUETOBEYECKUX LIEHHOCTEH.
OK 07. ConelicTBOBAaTh COXPAHCHUIO OKPYKAOLIEH CPEIIbl, peCyPCOCOEPEIKECHHUIO,
3((PEeKTHBHO ACHCTBOBATH B YPE3BBIYANHBIX CHTYalHSIX.

OK 09. Mcnonb3oBaTe HHPOPMALMOHHBIE TEXHOJIOTHU B MPOPECCHOHAITBHON
JESATEIbHOCTH.



1.4. Kotn4ecTBO 4aCOB HA 0CBOEHHE NMPOTPAMMBbI AUCHUIIJIMHBI:
O0BeM oOpazoBaTenbHOM MOArOTOBKK 114 4acoB, B TOM YUCIIE:
Pabota ¢ npenonasarenem 114 yacos;
JIEKIMOHHBIX 3aHATANA 00y4YaroIerocs 4acoB 92;
NPAKTUYECKUX 3aHATHI 00ydaronierocs 22 4acos;

2. CTPYKTYPA U COJAEPKAHUE YUEBHON JUCHOUTLJIAHBI
2.1. O6beM yueOHOM JHCUHUIIMHBI H BHABI Y4e0H0ii paboThI

Bup y4e6Hoii paGoThI Oobvem uacoe
O0bemM 00pa3oBaTebHOI MOATOTOBKH 114
PaboTa ¢ npenogaBaresiem 114
B TOM YHCJIE:
JICKIIUU 92
[IPAKTUYECKUE 3aHATHS 22
CamocTosiTesibHasi padoTa 00y4amerocsi (Bcero) -
Koncyabranun -
CamocTosiTesibHAsi pa00Ta HAJI HHANBUIYAJIbHBIM MPOEKTOM -
Hrorosas arrecranus B opme auddepeHUPOBAHHOTO 3a4éTa




2.2. TemaTH4ecKuii VIAH U COAEPKAHNE YUeOHO AUCHUIIHHBI XUMHUA

HaumenoBanue Conep:xkanue yueOHOro MaTepuaa, 1a00paTopHblie U NpaKTH4ecKue padoTsl, Oo0bem uacos YpoBennb

Pa3aeaoB H TEM CAMOCTOATENLHASA PA00TA 00YVUAIOIIHXCS, KYPCOBas padora (MPoeKT) (eciu npedycmompenvl) OCBOEHHS
1 2

BBexenue CoaepsraHue y4e0HOro MATEPHAJIA

9| 9 WY

Hay‘IHbIC MCTOAbI IMMO3HAHUS BCIICCTB U XUMHWYICCKUX HBHCHHﬁ. POJ'IL 3KCHCpI/IMCHTa u TCOpI/II/I B XUMUHN.
MoaenupoBaHue XUMHICCKUX MPOLIECCOB. JHAUCHUE XHUMHUH MPU OCBOCHUH NMPOoeCcCHii TCXHUIECKOTO
mpodug npoheCCHOHATEHOIO 0OPA30BAHMSL.

Camocmosimenshas paboma no meme -

CoaepsraHue y4e0HOr0 MATEPHAJIA 6

OcHoBHble noHsiTusa xumun. Bemectso. Atom. Monekyna. XUMHUCCKHN 3IEMEHT. AJIIOTponus. 2
IIpocTric u cnoxHBIC BemecTa. KaueCTBCHHBIN U KOMTMYCCTBCHHBIA COCTAB BEIICCTB. X UMHYCCKUC 2.3
HEOpraHu4ecKast XHMHA 3Hakd 1 popmyiel. OTHOCUTEIBHBIC ATOMHAS H MONICKY IspHas Macchl. KouuecTBo BeinecTra
L.1. OcHoBHbIe IIpo¢gunsHbie 1 npodeccHOHATIBHO 3HAYHMBIE JIEMEHTBI COAePKAHUA. AJUIOTPOI- Hble
MOHSITHS H 3aKOHbI monupukanmu yriaepona (anmas, rpadur), Kuciaopoaa (KUCIOPOI, O30H), 0J10Ba (cepoe u Oenoe
XHMHH 0510B0). ITOHSITHE O XMMHUYECKOH TEXHOJOIHU, OMOTEXHOJIOTHH U HAHOTEXHOJIOTHH

2 | OcHoBHbIe 3aK0HBI XUMHH. CTEXUOMETPHS. 3aKOH COXPAHCHHUS MACChl BEIISCTB. 3aKOH
MOCTOSIHCTBA COCTABA BEIICCTB MOJICKYISPHOM CTPYKTYPHI. 3aKOH ABOTAAPO U CIACACTBHSA 4
M3 HETO.
PacueTHBIC 3aa41 HA HAXOXKACHHC OTHOCHTCIBHON MOICKYIISIPHON MACCHI, OTIPCACICHUC
MACCOBOM JIOJTH XUMHYCCKHX DIICMEHTOB B CIIOJKHOM BCIINECTRE.
I[CMOHCT anuu. MO,Z[CJ'II/I ATOMOB XUMHYCCKHUX DJICMCHTOB. MO,Z[CJ'II/I MOJICKYJI MPOCTBIX U CIIOXKHBIX
BemecTs (mapocrepkuesbic u Ctroapta— bpurnetda). Komaekims npocTeiX ¥ CIOKHBIX BEINECTB.
Hekoropeie BemmecTsa komudecTBoM 1 Moae. Moaep MonsipHOTO o0beMa ra3os. Amnorpornus dochopa,
KHCIIOPOJA, 0JIOBA
JlabopaTopHbie padoThI -
IlpakTHuyecKHe 3aHATHS -

CamocrogTenbHas padora -

1. O6wag u

Coaepskanue yueOHOr0 MaTepHaJIa 8

1.2. Tlepuoguyeckuii 1 | llepuoauueckuii 3axon .M. Mengeneea. Orkportue .M. Menneneesbim 1lepuoanueckoro 3akoHa. 2
39KOH H IMepuoauuecckuii 3akoH B popmymuposke Jl. M. Menaeneesa. [lepuonuueckas tabmuia XUMUUCCKAX 1,2
Mepuoanueckas 37ACMEHTOB — rpaHueCKOS OTOOPAKCHHE MSPUOIUICCKOrO 3akoHa. CTPYKTYpa NEPUOAHICCKON
CHCTeMA XHMHYECKHX TAOIHIIBL: ICPHOIBI (MAIIBIC M OOJIBIIHE), TPYIOEL (IIIaBHAS B TOO0YHAN).
anementos /. U. 2 | Ctpoenue aroma u llepuoguyueckuii 3axon .U, Menaeneesa. Atom — cioxHas dactuna. Aapo 6
MeHnpaesieeBa u (pOTOHBI U HEUTPOHBI) U ACKTPOHHAs 00010uKa. M30Tombl. CTPOCHHE 3MEKTPOHHBIX 000J0UCK
CTpOEeHHEe aTOMa ATOMOB JIEMEHTOB MaIbIX TIeproa0B. OCOOCHHOCTH CTPOCHHS ICKTPOHHBIX 000I0UYCK ATOMOB
37CMEHTOB OONBIITHX TICPUOIOB (MEPEXOAHBIX 3eMEHTOB). [loHsTre 00 opOuTansx. s-, p- u d-
opOuTaTN. DICKTPOHHBIC KOHPHUTYPALUH ATOMOB XUMHUYCCKUX 31eMeHTOB. COBpPEMEHHAS
dbopmynuposka llepuoanueckoro 3axona. 3uauenue [lepuonmaeckoro 3akona u Ilepuoanueckoit
CUCTCMBI XUMHUYCCKUX JICMCHTOB I[ I/I MCH,Z[CJ'ICCBa AJId pas- BUTHUA HAYKW U TIOHUMaHUA XAMHAYCCKOH
KapTUHBI MUpAa.
IIpoduibHbie U IPOPecCHOHATBLHO 3HAYUMBbIE 3JIeMEHTbI coAepRaHusl. PainoakTHBHOCTS.
Hcnonb3oBaHue paguoakTUBHBIX U30TOMOB B TEXHUYECKHUX 11ENIsIX. PEHTI€HOBCKOE M3JTyUSHHUE




" €ro UCIIOJb30BAHUE B TCXHUKEC U MEANIIUHE. MOI[GJ'II/IpOBaHI/Ie KakK METOA NPOTHO3UPOBAHUA
CHUT

Jemoncrpanun. Pazmuunsie gopmer lepuoanueckoit cucteMel xumuueckux 3aemenTos J1. M.
Menaeneesa. JunamMuueckue Tabmuiist A1 MoaenupoBanws | leproanaeckoi CHCTEMBL. DICKTPU3ALIUS
TCJI ¥ MX B3aUMOICHCTBUC.

JlaGopaTopHble paGoThbl

TlpakTHyeckne 3angaTus

KonTpoanHas padora

Camocmoamenvnan paboma

1.3. Ctpoenmne
BellecTBA

CoaepsraHue y4e0HOr0 MATEPHAJIA

HNonnas xumuyeckas cBsizb. Katnossl, nx 00pa3oBaHKUE U3 aTOMOB B PE3YJIBTATE MPOLIECCca
OKHUC/ICHUsS. AHHOHBI, MX 00PA30BaHUE U3 ATOMOB B PE3YJIbTATE MPOLIECCA BOCCTaHOBICHUS. oHHAs
CBA3b KaK CBA3b MC)K,Z[y KaTHOHaAMHU U aHUOHAMHU 34 CUCT SHGKTpOCTaTI/IqCCKOI‘O HpHTH)KeHI/IH.
Krnaccudukaims HOHOB: M0 COCTABY, 3HAKY 3apsiAa, HATMIHIO THAPATHOM 000104uku. MoHHbIC
KPUCTAITHYCCKUC PCIICTKH. CBOﬁCTBa BCIICCTB ¢ MOHHBIM THUIIOM KpHCTaHHquCKOﬁ PCIICTKH.

KosanenTHasi xumuueckas cBsizb. MexaHn3M 00pa30BaHUs KOBATCHTHOH CBA3H (00- MCHHBIU U
JOHOPHO-aKICIITOPHBIH). DICKTPOOTPHULATEILHOCT. KOBATICHTHEIC TONSPHAS M HETIONSIPHASL CBSI3H.
KparHocTe KOBaneHTHOH CBA3H. MOICKYISIPHEIC H ATOMHBIE KPUCTATITHUECKUE pemeTk. CBoHCTBa
BCIIICCTB C MOJICKYIISIPHBIMA M ATOMHBIMH KPUCTAITUICCKUMHY PELICTKAMH.

2 | Meraminueckasi ¢Bsi3b. Metammnaeckas KPUCTALTHUCCKAS PCIICTKA U MCTAUTHICCKAS XUMUICCKAS
¢B13b. Du3nueckue CBONCTBA METAJIIIOB.

ArperaTHbie COCTOSTHHS BEILIECTB H BOAOPOAHAS CBsI3b. 1BEPIOC, )KUIKOS U ra3000pasHoe
cocrosiHus BewecTs. [lepexo BEIIecTBa U3 OJHOrO arperaTHoro COCTOSIHUS B Apyroe. BogopogHas
CBSI3b.

3 | YUucrbie BeugecTBa u cmecu. Llonsitue o cmecu BewecTs. | omoreHHbie U reteporeHubie cmecu. Cocras
cMecel: 00beMHAas U MAacCOBas JOTH KOMIIOHCHTOB CMECH, MACCOBAs OIS MPUMECCH.

Jucnepcubie cucremsl. [lonstue o qucnepcuoi cucreme. lucnepcHas dasza u aucrnepcHoHHast Cpeaa.
Knaccndukanus aucnepensix cucreM. [oHATHE 0 KOLTOUIHBIX CHCTEMAX.

IIpodniabHble H npodeccHOHATBHO 3HAYHMBIE JJIEMEHTBI cogepskaHusl. [ [omIpHOCTD CB3M H
mospHOCTE Moekyiasl. Konaeacamms. Tekyuects. Bosronka. Kpucrammzarms. 8y6HI/IMaLII/IH u
Jgecyonumanysa. AHomamiu prsnyeckux cBoucTs Boabl. JKuakue kpuctaamsl. MUHepalsl U TOPHBIC
MOPOJBI KaK ngnpo;:nme CMECH. DMYIIBCUH U CYCTICH3UU. 3011 (B TOM YHCIIE a3pO307IH) U IEIIH.
Koarymsmums. Curepesuc.

JemoncTpanun Moaens KpUCTATITUUCCKON PEIISTKHU Xyopuaa Hatpus. OOpas3Libl MUHEPAOB ¢ HOHHOU

KPHUCTAUTHYCCKON PEIICTKOM: KATBLMTA, TATuTa. MOACIN KPUCTAUTHICCKUX PELICTOK «CYXOTO A (HIH

Hoaa), anvasa, rpadura (umu keapua). [ Ipubops Ha xuakux kpuctamnax. OOpa3ubl pasIuIHBIX

grncnepcm,lx CHUCTEM: AMYJIBCHH, CYCIICH3UM, a3p030Jici, reaci u soneii. Koaryaswst. Cunepesuc. Iddexr
WHIATISL.

JlabopaTopHble pad0ThI

MMpaxkTuueckue 3ansaTusa Nel [IpurotosicHue cycnen3uu kapooHara kanpuust B Boae. [lonyucHie
OMYVJIbCHH MOTOPHOTO Macna.

KouTpoabHasg padora

Camocmosamenwvnas paboma no meme
Koncyromayuu

1,2




Coaep:rkaHne y4e0HOro MaTepHuaaa 6
%4&]?0%‘- PaCT‘zgllZ;l- 1 Boaa. Pacteopsel. PacTteopenne. Boga xax pacteoputens. PactBopumocTs BermecTs. HachimeHHbIC, 2 12
TPOJIUTHY | .
a1 }.Il/lg(:(.)]-luﬂaul/lﬂ HCHACBIIMICHHBIC, NCPCCHIMCHHBIC PACTBOPDLI. 3aBI/ICI/IMOCTb PacTBOPUMOCTU Tra30B, XHUIAKOCTCHU U ?
TBEPIBIX BELICCTB OT Pa3nu4HEIX GakTopos. MaccoBas 105 paCTBOPECHHOTO BEIICCTRA.
2 DNEKTPOJMTHYECKAS JUCCOUHANMSA. JJICKTPOJUTHI M HEINICKTPOUTHI.  DJICKTPOTHTHICCKAS 2
auccorranist. MeXaHu3MBI 3JICKTPOTUTHICCKON AUCCOMANNN I BCUICCTB € PA3INIHBIMU THIIAMHU
XUMHYCCKOH CBs3U. [ MapaTupoBaHHBIC W HE TMAPATHPOBAHHBIC HOHBI. CTEHCHD 3JICKTPOIUTHICCKOH
AUucCConmuanmu. CupHble U cialbie SJCKTPOJINUTHI. OCHOBHBIE ITOTOKEHHS TCOpUU 3J'ICKTpOJ'II/ITI/IIICCKOI\/'I
AUCConmuanmm. KI/ICJ'IOTLI, OCHOBAHUA U COJIU KaK 3JICKTPOJINUTHI.
JIabopaTopHble padoThI -
IMpakTunueckoe 3ansTue No2 2
IIpuroToBJieHHE PACTBOPA 3aJAHHON KOHILICHTPALIMH.
KonTpoabHaga padora -
IIpodeccnonanbHo 3HAUMMbBIE JJIeMEHTHI colep:KaHusl. PacTBopeHHe Kak (PU3UKO-XMMHUCCKUH
mporecc. Temnoseie sddexro pu pactBopenuu. Kpucrammoruapars. Pemenue 3a1a4 Ha MacCOBYHO JOJTIO
PaCcTBOPCHHOI'O BCIICCTBA. HpI/IMeHCHI/Ie BOABI B TCXHHYCCKHUX LCTIAX. Kecrrocth BOABI U CHOCO6LI cC
CTPAHCHU:. MusnepaibHbBIC BOABI.
JX_[CMOHCTpaIIl/Il/I. emonctparuu PactBopumocTts BemecTs B Boae. CoOMpaHHE ra30B METOIOM BHITCCHCHUS
Boabl. PacTBopeHHE B BOAC CCPHOH KHCIOTHI u cojaci ammonwms. OOpasipl KPUCTALIOTHAPATOB.
HsroTosnenne runcoBod moBA3KH. McIbITaHHE pacTBOPOB JJIEKTPOJINTOB M HEINEKTPOINUTOB HA MPEIMET
JUCCOLMUAIMM. 3aBUCUMOCTh CTCICHH  DJICKTPOIHUTHUCCKOW JUCCOLMAIMM YKCYCHOW KHCIOTBI  OT
pasbaBiicHUs pacTBOpa. [[BHKCHHE OKPAIICHHBIX HOHOB B DJICKTPUUCCKOM Toje. [IpuroroBneHue xecTroM
BOJBI U VCTpaHEHHE €€ xkecTKOCTH. MonuTel. O0pasisl MUHEPAIBHBIX BOI PA3IHYHOIO HA3HAYESHHUSL.
Camocmonmensvnas paboma no meme -
Coaep:kanue yueOHOro MaTepuaja 14
1.5. Knaccndukanus Kucnorel u ux cBoiicTBa. KHUCIOTHI Kak 3JIEKTPOSIUTHI, UX KJacCH(PUKALIUS TIO pa3- JIUIHBIM 12
HEOPraHHYeCKHX Mpu3HakaM. XUMUYECKHUE CBONCTBA KUCIIOT B CBETE TEOPHH JICKTPOIUTHIECKOM 2 ’
COeTMHEHHI U X nuccounaui. OCOOEHHOCTH B3aUMOIEHCTBUS KOHIIEHTPUPOBAHHON CEPHOM U a30THOU
CBOMCTBA kucaot ¢ merayuiamu. OCHOBHBIE CIOCOOBI TOJYYEHHSI KUCJIOThI
2 | OcHoBanus u ux cBoiicTBa. OCHOBaHMS KaK JEKTPONIUTBI, UX KJIACCH(PUKALKS IO pa3- 2
JIMYHBIM MPU3HAKaM. XUMUYECKHE CBONCTBA OCHOBAHUI B CBETE TEOPUH DJICKTPOIUTHYE-
CKOH nucconuannu. Pa3noskeHne HepacTBOPUMBIX B BOJe OCHOBaHUH. OCHOBHBIE CITOCOOBI
MOJYYEHHs] OCHOBAHMI.
3 | Comnm m ux cpoiicrea. Comu kak snmextponutbl. COMH CpPeHHE, KUCIblE M OCHOBHBIE. 2
XUMHUUECKHE CBOHCTBA COJIEH B CBETE TEOPHH HJIEKTPOJIUTUYECKOHN nuccouuanu. CrocoOsl
NOJy4YeHHusi cosieil. I uaponmus cosien.
4 | Okcnapt u ux cpoiicrBa. ConeoGpasyolie U Heconeodpasyoe OKCHIb. OCHOBHBIE, 2

aM(bOTeprIe N KHUCJIOTHBIC OKCUABI. 3aBUCHUMOCTD XapakTe€pa OKCHUAa OT CTCIICHHU OKHCJIC-




HUs1 00pa3yomero ero Merajuia. XUMHYeCKHe CBOHCTBA OKCcuaoB. [lonyueHne OKCHIOB.

IIpodeccnoHanbHO 3HAYMMBIE 3J1eMeHThI coaepxkaHus. IIpaBu- na paszbamneHus
cepHoM KHucaoTel. Mcnonp30BaHue CEpHOM KHUCIOTHI B MPOMBILUICHHOCTH. Enkue menoun, ux
HCIIONBb30BAHUE B IPOMBINUICEHHOCTU. ['alneHass UM HerameHas WU3BeCTb, UX NPUMEHEHHE B
crpoutenscTBe. ['mnc u anebactp, runcosanue. Ilonstme o pH pacrBopa. Kucnornas,
LIeJI0YHAs!, HEUTpaibHasA CPefa pacTBOPOB.

HemoHcTpanuu. B3auMoneicTsue a30THOM U KOHLEHTPUPOBAHHONW CEPHOM KHCIOT C
merayutamu. ['openne docdopa u pacTBopeHune mpoaykra roperus B Boae. IlomyueHue u
cBoiictBa am(orepHoro rumpokcuna. HeoOpatumblii rumponus  kapOuma  KaJbLsL.
OOpaTuMbIif THAPOSIN3 COJICH Pa3IMIHOrO THIIA

JlabopaTopHble pad0ThI:

TIpakTHyeckne 3aHaTHA XUMHUYECKHE CBONCTBA KMCJIOT, OCHOBAaHUM, COIEH 4
KonTposbHo-0000mamomnee 3aHsaTue. 2
Kontpoabnas padora Ne 1 no reme «Crpoenne aroma. CTpoeHHe BelIECTBA»
Camocmosmenvnas paboma no meme -
Koncyromayuu
CoaepsraHue y4e0HOr0 MATEPHAJIA 14
1 | Knaccuduxamus xumudeckux peakumii. Peakiy CoeUHEHHUS, PA3TOKEHUS, 3aMEIICHHUs, 0OMEHA. 4
1.6. Xummryeckne Karamatuueckue peaxumm. OOpaTvMble W HEOOpaTHMBIC pPEakUUH. | OMOTCHHBIC M TETCPOTCHHBIC
peakuuu peakin. DK30TCPMHUYECKUE M SHIOTCPMUUCCKHE peakiuu. TemmoBoi 3h(EKT XUMUYCCKUX PEAKIIUIA.
TepMOXMMHIECKHE VPABHEHHUS
2 OKHCJ’[HTCJ’IBHO - BOCCTAHOBHUTECJIbHBIC pealcunn. CTCHGHL OKHUCJICHUA. OKI/ICJ'II/ITCJ'IL u 2
BOCCTAHOBJICHHE. BOCCTAHOBUTEIb U OKUCICHHE. METOM 3JCKTPOHHOrO OanaHca i COCTABICHUS
ypaBHCHI/Iﬁ OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX pCaKLII/II\/'I..
3 | CxopocTh XHMHYECKHX peaKuuii. [IoHATHE 0 CKOPOCTH XHMHYECKUX PEAKIUH. 3aBHCHMOCTD 2
CKOPOCTH XUMHYCCKHX PEAKLUH OT Pa3TuYHBIX (DAKTOPOB: MPUPOABI PEArHPYIOLINX BEIICCTB, HX
KOHIICHTPAIMH, TEMIICPATYPhl, MOBEPXHOCTH COMPUKOCHOBECHHS U UCTIONb30BAHMS KATAIU3ATOPOB. .
4 | O6patumocTs XHMHuYeCKHX peaknuii. OOpaTHMBIC M HEOOpATHMBIE PEAKIHH. XHMHUECKOE 2
PABHOBECHE M CIIOCOOBI €0 CMCIICHHS..
5

Hemoncrpanuu. [Ipumepsr HEOOpATUMBIX PEAKLMM, HAYIMUX ¢ 00PA30BAHUEM OCAAKA, Ia3a HUIIH BOJHI.
3aBHCHUMOCTh CKOPOCTH PEAKIMU OT MPHUPOJBI PCArupyIOMMX BEINCCTB. B3anmMomelcTBHE PacTBOPOB

10




CCPHOU KHCIOTHI ¢ PacTBOpaMu THOCYNb(dara HATPUS Pa3- JUYHOH KOHICHTPALMH U TEMIICPATYPhI.
Moaeap KUISIEro ¢a0st. 3aBUCUMOCTh CKOPOCTH XUMHUYSCKOH PEaKIMK OT MPUCYTCTBUS KaTaau3aropa
Ha IPUMEPE Pa3NIoKEHHUS IEPOKCHIA BOAOPOJA C IMTOMOIIBIO TUOKCHAA MapraHna u karajassl. Mozaens
3NCKTpOIH3cpa. MOICTE 3NCKTPOIN3HON BAHHEI IS OIYUCHUS aTfoMUHNAS. MOACTb KOJTOHHBI CHHTE3a
aMMHaKa

IIpodeccnonanbHO 3HAUHMBIE 3JIeMEeHThI coaepaxkaHus. [lonaTre 06 3mekTpomm3e. DNEKTPOIH3
pacIiaBoB. JJIECKTPOIN3 PACTBOPOB. OICKTPOIUTHYECKOE IOMy4YeHHE amoMuHuA. [lpakrmdeckoe
npuMeHeHue osraektponusa. [ampBanomnactuka. [ameBanocterus. PaduHupoBaHume LBETHBIX METAIOB.
Kartamu3z. ['omorennsie u rereporeHssie karanuzaropsl. [Ipomoropsl. Karamuruueckue saasl. MHruOUTOpPEL
ITpon3BoacTBO aMMHaKa: ChIPhE, aNNapaTypa, HAYIHBIC PHUHITHIIEL

JlaGopaTopHbie padoThbI:

HpakTuueckue 3auatusa Ne 5-6 Peakuuu, uaymme ¢ 0Opa3oBaHHEM 0CAIKA, ra3a WK BOAbI. 3ABHCUMOCTD 4
CKOPOCTH PEAKIIMU OT PA3NTHIHBIX (PAKTOPOB
Camocmosimenvhas paboma no meme -
Koncynomauuu
CoaepsraHue y4e0HOr0 MATEPHAJIA 12
1.7. Meranas! u Meramnbr. OCOOGCHHOCTH CTPOCHHS aTOMOB M KPHUCTAUIOB. (DU3MYCCKUEC CBOMCTBA METALIOB. 4
HEeMETALIRI Knaccudukamuss MeTaiioB 0o pPa3TdYHBIM - OPU3HAKAM. XHUMHUYCCKHE CBOWCTBA MCTA/IOB. 1,2
DICKTPOXUMHUCCKUH Psia HampsokeHuE metawioB. Metamtotepmust. OOmpe crnocoObl MOMTYyUCHUS
metawios. [loustue o merammyprun. [lupoMeTamayprus, rHAPOMETANLIYPTUS U SACKTPOMETAILTYPrHSL.
CriaBel YEPHBIC U LIBETHBIC.
2 | Hemeramabl. OCOGEHHOCTH CTPOSHHA ATOMOB. HeMeTamisl — HpoCTHE BEIIECTBA. 3aBHCHMOCTb 4

CBOHICTB TajOrCHOB OT WX MOJAOKCHUS B NCPUOANYCCKONM cucteme. OKHUCIUTCIBHBIE U
BOCCTAHOBUTCIIBHBIC CBOMCTBA HCMCTANIOB B 3aBHCHMOCTH OT WX TOJOXKCHHSI B PIAy
3IEKTPOOTPHIATENHHOCTH.

IlpodeccronanbHo 3HauHMbIe 3j1eMeHTbI colep:kanusi. Kopposus MeTannoB: XuUMHYEcKas U
3MEKTPOXUMHUUCCKAs. 3aBUCHMOCTh CKOPOCTH KOPPO3HH OT YCIOBHH OKpy:karomel cpearl. Knaccudukanms
KOPPO3HH METAIIOB N0 Pa3muuHeIM npu3HakaM. CriocoObl 3aluThl METAIOB OT Koppo3uu. [Ipou3soacTso
yyryHa u craimd. [lonydeHne HeMeTannoB (QpakUHOHHOH NMEPErOHKOH KHIKOTO BO3AYXA M 3ICKTPOIH3OM
pacTBOPOB WM PAacIiaBoB 3nekTponuro. CuiauMkarHas NOpPOMBIIICHHOCTE. [IponsBoacTBo cepHOU
KHCIIOTHI.

HemoncTpauun. [Jemonctpammn  Kommekmus  merammoB.  BzamMoaciicTBHE METAIOB ¢
HeMeTannaMu (Kese3a, LHMHKA W aTIOMUHHS C CEPOH, AIIOMHHHS € WOAOM, CYPbMBI C XJIOPOM, TOPCHHE
skene3a B xyope). ['openne meramios. Amomunorepmust. Komiekius HemeTawioB. [opeHrne HEMETALIOB
(cepnl, docdopa, yras). BeITeCHCHHE MEHES AaKTHBHBIX TaJOTCHOB H3 PACTBOPOB HX Cojich Oojee
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2.2. Yranesoaopoanbl H
HX NPUMPOJHbIE
HCTOYHUKH

Conep:kanue yueOHOro MaTepuaja

12

1 A.]'lKaHbI. AJ'IKaHbII FOMOHOFI/I‘ICCKI/Iﬁ pH,Z[, 1/130Mep1/1;1 u HOMGHKJ'IaTypa AJKAHOB. XI/IMI/I‘IGCGCKI/IG
CBOICTBA aNKaHOB (METaHA, 3TAHA). TOPCHHUE, 3aMEIICHUE, Pa3oKeHue, neruapuposanne. [IpumeHenne
AJIKAHOB HA OCHOBE CBOMCTB.

2] Anxensl. DTHICH, Cr0O MOTyYCHHE (ICTHAPHPOBAHMCM OTAHA, ACIIOMMMCPH3AMHCH I0- JIHATHICHA).
IN'omonormdeckuit psix, M30MEPHsA, HOMEHKIATYpa aJIKEHOB. XHMMHYECKHE CBOMCTBA ITHICHA: TOPEHHE,
KQYCCTBCHHBIC peakiuu (oOccuBeunBaHHEC OpPOMHON BOABI M PACTBOpPA MCPMAHTaHATA KAJIHS),
ryjparanys, noaunvepusams. I puMeneHne STHiIeHa Ha OCHOBE CBOMCTB

3 Muennr u wayuyku. llonste o gueHaxX Kak yriaeBOIOPOJAX C JABYMs JBOWHBIMH CBSI3SIMH.
ConpspkeHHbIC AWCHBI. XHMHYECKUE CBovcTBa OyTagueHa-1,3 u uzonpeHa: oOccuBeunBaHHEC OPOMHOU
BOJBI U MTOJIUMEPU3ALKs B Kayuyku. HaTypanbHbIi 1 CHHTETUYICCKHUE KayuyKu. Pe3uHa.

Anxkusbl, AuetuicH. XUMUYCCKHE CBOWCTBA ALCTHICHA. TOPCHUE, OOCCIBCUYMBAHUEC OPOMHOHN BOJIBI,
MPUCOCAMHCHUH XJI0poBOAOpoAa u ruaparanus. l[IpumMeHeHHME aueTWICHA HAa OCHOBE CBOWCTB.
MeskKnaccoBast H30MEPHSI C ATKATUCHAMH.

4| Apenbi. Benzon. XuMudeckue CBOMCTBA GEH307A: TOPCHHE, PEAKIMH 3aMCIICHHS (raJor¢HHPOBAHNE,
Hurposanue). [IprveHeHre OeH3071a HA OCHOBE CBOWCTB.

[IpupoaHbie HCTOYHHKH yriieBoA0poaoB. [IpupoaHEIii ra3; COCTaB, IPUMCHCHHE B KAUCCTBE TOILIHBA.
Hedts. Cocras u nepepaborka vedru. Ileperonka Hedru. Hedrenpoaykrs

MemoHcTpauun. l'openne MeraHa, sTuncHa, anetwicHa. OTHOLICHHE METaHA, STHICHA, ALCTUICHA U
OCH30/1a K PacTBOpaM MepMaHraHarta Kanus U OpoMHoH Boae. [lonayueHue sTrneHa peakuel aeruaparanin
3TAHOIIA, ALUCTUICHA — THAPOIN30M KapOnaa Kanbips. PaszinoxkeHHe kayuyka MMpH HAIPEBAHHUH, UCTIBITAHUC
OZLYKTOB pasnoxeHus Ha HenpeaenbHocTh. Komnexkumnsa o6pasuos Hedtr u Hedrenpoaykros. Komnexups
«KameHHBIH yroap U OpoaYKLINSI KOKCOXUMHUYESCKOTO MPOU3BOICTBAY.
IpodeccnonanbHo 3HaYHMBIE d1eMeHThI coaep:kaHus. [Ipasuno B.B. Mapkosnukosa. Kinaccuduxanms
¥ HasHaducHHe KayuyykoB. Kmaccudmukamus u HazHaucHue pesuH. Bynkanmzanwms kayuyka. [lomyuenue
ANCTUICHA MHUPOIU30M METaHAa U KapOHIHBIM crocoboM. Peakupys nonmmMepuzanyi BHHIIXJIOPUAA.
[TomMBHHUIXIOPUA U €ro ONpUMEHEHHe. Tpumepuzaums anetuicHa B OcHzon. lloHsarne 06 sxcTpakimuw.
Boccranosienue HutpoOeHzona B aHumuH. ['omonornueckuil psa apesos. Tonyon. Hutposanue tomyona.
Tpotun. OCHOBHEIC HampaBlICHUS MPOMBIIIICHHOW mepepaboTku mpupoAHoro raza. [lonyTHeiil HedraHon
ras, ero nepepadorka. [Ipouecchl MPOMBIIIICHHON nepepaboTKU HeQTH: KPeKUHT, pudopMuHr. OKTaHOBOE
yucno0 OCH3WHOB M LETAHOBOC YHCIO JU3CIBHOrO TOIUTMBA. KOKCOXMMHYECKOE MHPOHM3BOACTBO U €rO
MPOIYKIIHSL.

JlaGopaTopHbie padoThI

HpakTuueckue 3auaTusa O3HAKOMICHUE C KOJUICKIHCH 00pa31ioB HE(TH U MPOAYKTOB €€ MePepaboOTKH.
O3HAKOMJICHHE C KOJUICKIMCH KayIyKOB H 00pasaMu H3ACIHN U3 PE3UHBI

KoutposibHo-06001aroinee 3ausatue. KontponbHast padora mo reme Y riicBOIOPOIbI

Camocmosimenshas paboma no meme
Koucyavmauuu
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2.3.
Kuciopoacogepaxaimue
OpraHHYecKHe
CcoeJHHEeHHSsI

Coaeprxxanue yueGHOro MmatepHasia

12

1 | CoupTsl. [oayyenue sTano1a OPOXKCHHUEM TUTFOKO3bI U THAPATALUCH STHICHA. | HAPOKCUIBHAS TPYIIa
KaK (I)YHKLII/IOHaJ'IbHaH. HOHHTI/IC (6] Hpe,Z[GJ'ILHbIX OAHOATOMHBIX CHI/IpTaX. XI/IMI/I‘ICCKI/IC CBOﬁCTBa
3TAHOJA. B3AUMOJCHCTBHE C HATPHUEM, OOpPA30BAHHE MPOCTHIX M CIIOKHBIX 3()HPOB, OKUCICHHE B
anpacrua. [lpuveHeHHE 3TaHOMA HA OCHOBE CBOMCTB. AJTKOTOIM3M, €r0 MOCICACTBUS I OPraHHu3Ma
qCJIOBCKA U npe;[ynpemeHHe. FJ'II/II_ICpI/IH KaK HpC,Z[CTaBI/ITCJ'Ib MHOT'OATOMHBIX CHI/IpTOB. Ka‘{CCTBCHHaH
pCaKLII/IH HA MHOTOAQTOMHBIC CHI/IprI. HpI/IMCHCHI/IC I‘J'II/ILICpI/IHa

®enou. Duzmueckue U XUMHUYCCKHE CBOWMCTBA (peHONA. B3auMHOC BIHSHHE aTOMOB B MOJICKYIIC
(deHOMa, B3AUMOACHCTBHE C THAPOKCHAOM HATpHs U a30THOU kuciotod. Ilpumenenue deHonma Ha
OCHOBC CBOMCTB.

2 | Anbaeruast. [lonstue 00 anpacrumax. AnpaeruaHas rpymmna Kak GpyHkiuoHaapHas. DopMaabaerun u
€ro CBOHCTBA. OKUCIICHHE B COOTBETCTBYIOUIYIO KUCIOTY, BOCCTAHOBICHHUE B COOTBCTCTBYIOIIMIA CITHUPT.
INMonyueHue anpACTHAOB OKHUCICHHEM COOTBETCTBYIOIUX cruptoB. [Ipumenenue dopmanpacruga Ha
OCHOBC €TI0 CBOMCTB

KapGonoBbie kucaorbl. Ilonatue o kapOonoBex kucnorax. KapOokcunpHas Tpymma Kak
(yHKIHOHAJbHAS. | OMONOTMYCCKUIM ps MPESACAbHBIX OJHOOCHOBHBIX KApOOHOBBIX  KHCIIOT.
IMonyueHne kapOOHOBBIX KUCIOT OKHUCICHHEM AJBACTHA0B. X UMUUCCKUC CBOWCTBA YKCYCHON KHUCTOTHI:
oOLIME CBOWMCTBA ¢ MHHCPAJbHBIMH KHCIOTAMH W peakuums stepudukammu. [TpuMEHEHHE YKCYCHOM
KHUCJIOTHI HA OCHOBE CBONCTB. BhICIINE KHUPHBIC KUCIOTH HA MPUMEPE MATBMUTHHOBOM U CTCAPHHOBOH.

3 | Cnoxuble 3¢upbl u :xkupbl. [lonyuenue croxHerx 3¢upoB peakuuer stepudukanmy. CroxHbIE
a¢upsl B npupoie, ux 3HaucHue. [IpuMeHEHHE CIOKHBIX 3(PHUPOB HA OCHOBE CBOWCTB. JKHMpBI Kak
cnoxubie 3¢upsl. Knaccupukaumst xupoB. XUMHICCKHES CBOHCTBA KHUPOB: THAPOIN3 U THAPUPOBAHUC
JKAAKUX KUpoB. [IpriveneHue )xupoBs Ha OCHOBE CBOMCTB. MELTa.

Yrnepoabl. YrieBogpl, WX KiaccuuUkamusg: MOHOcaxapuiwl (IMTOK03a, (PYKTO3a), AUCAXAPUABI
(caxapo3a) u monmcaxapuabl (KpaxMaja W LS/UT0I03a). |JIr0K03a — BCINECTBO € JABOMCTBEHHOM
(GVYHKIHCH — anpACrUAOCTHPT. X UMHUUCCKHC CBOHCTBA TTFOKO3BI: OKUCICHUC B INTIOKOHOBYIO KHCIIOTY,
BOCCTAHOBJICHHUE B COpPOWT, cnHpTOBOC OpokeHHE. lIpHMEHEHHE TIIOKO3Bl HA OCHOBE CBOMCTB.
3HauCHHUE YITICBOAOB B JKUBOM MPHUPOAC U JKU3HH 4YeaoBeKa. [IOHATHE O PeaKHsX MOTH- KOHICHCALIU
Y TUAPOJIN3A HA MPUMEPE B3aUMONPEBPALICHUI: INTIOK03a <> HNOJIHCAXAPHA.

IIpodeccnoHanbHO 3HAYMMBIE 3JI€MEHTBHI COAEPKAHMSI. MCTUIOBBI CIOHPT W €ro
UCMOJB30BaAHUC B KaYCCTBC XUMHUCCKOI'0 ChIPbA. ToxcuuHOCTE METaHOIA H npasujiia TCXHUKHU
Oc3omacHoCTH MpHU PaboTe ¢ HUM. JTHICHIJIMKOIb M €r0 HNPUMCHCHHES. TOKCHYHOCTh STHICHTIHKOISI U
npaBUiIa TCXHUKH 0E30MacHOCTH MpH padote ¢ HuMm. [lonyueHue deHoma u3 NPOAYKTOB KOKCOXUMUIECKOTO
npou3BoAcTBa U U3 OcH3ona. [lomukonaeHcamus popmansaeruga ¢ GeHonoM B HeHOTOGOPMATILIACTHIHY IO
cmoiny. Arneranpaerun. [loHsaTHe 0 KETOHAaX Ha MpUMEpE areToHA. [IpHMCHECHHE aleTOHA B TCXHHUKE U
MPOMBIIIICHHOCTH. MHOroo0pasue KapOOHOBBIX KHCJIOT (IIABEICBOH KHCIOTHI KAaK JBYXOCHOBHOH,
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AKPUJIOBOU KHUCIIOTHI KaK HEMPEACIbHON, OCH30WHOM KUCIOTHI Kak apoMaruueckoit). [lnenkoobpazyromue
Macia. 3aMeHa KHUPOB B TCXHHUKC HCIUIICBBIM  CBIPHCM. CI/IHTGTI/I‘IGCKI/IC MOHOMUC CpCACTBA.
Monounokucnoe Opoxenne raroko3sl. Kucmomomnouneie nponayktel. CuiaocoBanue kopMoB. Hurposanwve
neutosa036l. [Inpokennma.

HemoHcTpaunu. OkuciacHue cnupra B anpaeru. KaduecTBEHHbIC PEakLMH HA MHOTOATOMHBIC
cnuptel. PactBopmmocTs (eHONMa B BOAC Tpu OOBIYHONM TeMmeparype W HarpeBaHuu. KauecTBeHHbIE
peakiuu Ha ¢eHoaA. Peakimst cepeOpsHOro 3eprajia anbpASTHIOB U TIHOKO3bl. OKHUCICHUE albACTHIOB H
[JIFOKO3bI B KHUCIOTY ¢ momotnpio ruapokcuaa meau (I). KayectBennas peakius Ha kpaxman. Komamekims
3hUPHBIX Mace.

JladoparopHbie padoThI:

IpakTnyeckass padora l3ydeHne XHMHUYECKHX CBOHCTB KapOOHOBBIX KHCJIOT Ha MpHUMEpPE
YKCYCHOH KHMCJIOTBI. JIOKAa3aTENbCTBO HENMPENENbHOIO XapaKkTepa XKUAKOro *kupa. Bzaumonencrseue
TJIFOKO3bI U caxapo3bl ¢ ruppokcunom menu (I1). KauecTBenHas peakiust Ha KpaxmaJl.

KontpoabHo-o600marmee 3anatue. Konrpoabnas padora no reme: Kucnoponconepskamue
OpPraHHYECKHE BEIIEeCTBA

Camocmosamenwvnas paboma no meme

2.4. AzoTcoaep:kamue
OopraHuYecKue
COeMHEeHMSI.
IHonumepsl

Coaep:kaHue yueOHOro MaTepuaJa

1 Amunbl. [lonstne 00 amuHax. AusmdaTHuecKkue aMuHBL, WX Kilaccupukaums u
HOMEHKJIaTypa. AHWIMH KakK OpraHW4Yeckoe OcHoBaHue. IlomydeHne aHuiIMHA U3
HUTpOoOeH3o0ma. I[IpuMeHeHne aHIITMHA HA OCHOBE CBOKCTB..

AMHHOKHCJIOTBI. AMHHOKHCIIOTHI Kak amdoTtepHble MU(YHKUNOHAIbHBIE OPraHUYEeCKHE
coennHEHUsl. XHMMHYECKHE CBOHCTBA AaMHWHOKHCIOT. B3aMMOJACHCTBHE C IIENIOYaMH,
KHCIIOTAaMH W JApPYr ¢ JApyroM (peakuust NOJUKOHAeHcauuu). llentunHas cBs3p U
nojunentuabl. IlpuMeHeHne aMIHOKHCIIOT HA OCHOBE CBOWCTB.

2 Benku. IlepBuynasi, BTOPHYHAs, TPETHYHAsI CTPYKTYphl OENKOB. XUMHUECKHE CBOWCTBA
OeKoB: TOpeHHe, ACHATypauus, TUAPOJH3, LBETHbIE peakuud. buomorndeckne (QpyHKIHH
OeJKOoB.

Hoaumepsi benku u nomucaxapuabl Kak OUOMONIUMEDPHI.

3 nactmaccesl. [lonyyeHne noauMepoB peaknued NONUMEPU3ALMU U MOJUKOHACHCALIUU.
TepmoracTUYHbIE U TEPMOPEAKTHUBHBIE TUIacTMacChl. [Ipencrasurenu miacTmacc.
Bosoxkna, wux kaaccupuxkanusa. I[lonyueHue BONOKOH. OTHOENbHBIE MPEACTABUTEIN
XUMUYECKNX BOJIOKOH

IIpodeccnonanbHO-3HAYMMbIE 3J1eMEHThI coAep:KaHusl. AMUHOKanpoHoBasi kucinorta. Kanpon

1,2
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KaK TPenCTaBUTENIb TOJHMAMUAHBIX  BOJIOKOH. Mcmosip3oBaHWe TuAponn3a OETKOB B
MPOMBIIIJICHHOCTH. [MonuBuHWIX TOPH, noMUTeTPadTOPITUIICH (Tedbion).
®enonopopmanpaeruaabie  iactMaccel.  Llemmymoun.  IlpombinieHHOE MPOHM3-  BOICTBO
XUMHUYECKHX BOJIOKOH.

HemoHcTpauuu. B3anmoneincTere aMmuaka U aHWIMHA C COJITHOM KUCJIOTON. Peakuus aHunvHa
¢ OpomHo# Bozoil. Jloka3aTenbCTBO HATHYUS (PYHKLIIMOHAIBHBIX TPYI B PACTBOPAX AMHHOKHUCJIOT.
PactBoperne m ocaxxnenue OenkoB. LlBeTHble peakumu OenkoB. ['opeHme nTH4bero mepa u
LIEPCTSIHOW HUTH.

IpakTnyeckas padoraNell: xuMu4eckrue CBOHCTBA OETKOB 2
KonTpoabnas padora :
Camocmosamenwvnas paboma no meme -
HudpepeHunpoBaHHbIN 3a4€T 2
ITpumepHas TemaTuka KypcoBon pabOThI (IPOEKTA) He
npeoyCmMompeno
CamocTosTenpHas padoTa 00yUYaroIUXCs HaA KypCOBOM pabOTON (IPOEKTOM) He
npeOyCMOmMpero
Bcero: 114
PadoTa ¢ npenogaBaTeaeM

114

CAMOCTOSITEILHAN PA00TAa 00YUAIONIHUXCS

KOHCYJIbTAIUHN
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3. YCJOBUA PEAJINBAIINU ITPOI'PAMMBI JANCHUITIJIMHBI

3.1. TpeOGoBanuss K MHHUMAJIBHOMY  MATE€PHAJIbHO-TEXHUYECKOMY
o0ecrne4eHn 0.
Peanuzanuss mnporpaMmel  AMCHMIUIMHBL  TPeOYET HamMuus  y4eOHOTO
KaOuHeTa « XUMUSD.
O6opynoBanue yueOHOTo KaOMHETA:
- MOCAQI0YHBIE MECTA IO KOJMYECTBY O0YUAOIINXCS,
- paboyee MeCTO MpenoaaBaTelis,
- y4eOHO-HAIJIIHBIE TOCOOUS 1O « XUMHUW.
TexHuueCKue cpeacTBa OOYUCHHS:
- MAarHUATHAsA JOCKA U MYJIETUMEIUAITPOECKTOP.
PeaktuBer:
Nuaukaropsbi:
VHABEPCAIIBHBIN
(benondranenHoBbIi
METHJIOBBIN OPaHKEBBIN
IIpocThie BewecTBa:
ATFOMHUHHAN
MeJb
0JIOBO
CBUHEL
JKENE30
LUHK
cepa
Oxkcuanl:
OKCHUJ MarHus
OKCHJ| JTFOMUHUS
OKCHJ LINHKA
okcua meau (1)
okcua mapranua (11)
I'mapoxcunabr:
TUAPOKCUJ AITFOMUHUS
rupokcu sxenesa (1)
ruapokcun meau (11)
TUAPOKCUJ HATPHUS
Opranuyeckue BewecTBa:
Kpaxman
TJIFOK03a
caxaposa
JIAKTO3a
napadux
HEPTH
(dopmanuH

17



3TaHOJ
npPONaHom
OyTaHoJ
TJTULCPUH
alerar Kajuus
Kucsorsr:
CTEapUHOBAs
naJibMETUHOBAS
OJIEMHOBAS
OeH3olHas
AMUHOYKCYCHasl
YKCYCHasl
a30THas
cepHast
COJIsTHas
Docharbl:
docdar kanus
¢docdar HaTpus
dbocdar ammMOHMS
runpodocdar kanbuus
Cyabparsbi:
CyJib(ar aJTroOMUHUS
cynb(ar MHKA
cyab(dar HUKEs
cynbdar mapraaua (1)
cynbgar meau (11)
cyib(dar xenesa (I111)
cyJib(ar aMMOHUS
cyJib(ar Maruus
cyJbar kanus
cyJb(ar HaTpus
ruapocysib(ar Kamms
bpomuabi:
OpomuI HATPHS
Opomu Kanus
Hoanapr:
WO KaJTus
KapOonarsi:
KapOOHaT HaTpus
KapOoOHAT Kajus
KapOOHAT KajbIUs
KapOOHAT MarHus
kapOonat menu (11)
XJ10pHabI:
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XJIOpUI KaJIAs
XJIOpHJL HATPUA

XJIOpUJ MarHus
xyopun sxenesa (111)
xyiopun mapranua (II)
XJIOpUJ aTFOMUHUSA
XJIOpUJ KaJIbLUs
XJIOpUJ aMMOHHSA
xJjiopup Gapus

xyiopun meau (11)
Hurparsbi:

HUTpPAT HATPUS

HUTpPAT KaJIus

HUTPAT aMMOHHS
HUTPAT aTFOMUHUSA
HUTpPAT KaJIbLUs
IIpouyne Berecrna:
KaJIUi PONAHUCTBIN
KaJIuii XpOMOBOKHUCIIBIN
KaJIUH JKEJIE€30CHHEPOIUCTBIN
[IEpMaHraHar Kaiaus

3.2. HapopmanuonHoe obecnedeHne 00y4eHust
Ilepeyens pexoMeHAyeMbIX Yy4eOHbIX M3AaHuii, MHTEepHET-pecypcos,
JOIOJTHUTEJIbHOH JIUTePATYPHL.

OCHOBHbBIE HCTOYHHKH:
1. Epoxun IO.M., .b. KoBanera Xumus st npodeccuii 1 cnenmaibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAy4YHOro mnpoduieit : y4eOHHK  7-€
n3nanne M.: «Axagemus» 2020. — 496c¢.

HNuTepHer - pecypcesbi:

www. pvg. mk. ru (onmumnmana «Ilokopu BopoObeBsI TOPBI»).

www. hemi. wallst. Tu (O6pa3oBaTenbHbINA CAUT /TSI IIKOJBHUKOB « XAMMUSI ).
www. alhimikov. net (O6pa3oBaTebHbIA CAUT AJI IKOJIBHUKOB).

www. chem. msu. su (OneKTpoHHas OMOJIUOTEKA IO XUMUH ).

www. enauki. Tu (MHTEpHET-U31aHuE A5 yuuTenel « ECTECTBEHHBIE HAYKWY ).
www. lseptember. ru (meTonnueckas razera «IlepBoe ceHTIOPs»).

www. hvsh. ru (kypHaiT « XuMHS B IIKOJIEY ).

www. hij. Tu (OkypHan « XuMus U 5KU3HBY ).

www. chemistry-chemists. com (3JIEKTPOHHBIH KyPHAT « XUMHAKH M XUMHS ).
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KOMHLIOTepHLIe NpE3CHTAlHH K 3aHATHAM 110 XUMHH

. benkn.

. Kayuyku.

. HyKJIeMHOBBIE KHACITOTHI.

. [IpupoaHBIE HCTOYHHUKH YTJICBOJAOPOIOB.

. Texunka 0€30MaCHOCTH B KAOMHETE XUMHH.
. YTJICBOJBL.

. MenaeneeB — UCTUHHBIA nTaTpuoT Poccuu.
. Umenem MeHneeeBa Ha3BaHHI. . .

. MeTanisl B )KM3HEACATCIILHOCTH YE€JIOBEKA.
. OU3NYECKHUE CBOMCTBA METAJIOB.

. CnocoObl mostyyeHus: MmeTajuioB. Kopposusi.
. [IpenenbHbIE YIIIEBOAOPOIBL.

. AJIKCHBI.

. AJIKUHBI.

. AMUHBI.

. CupTsL.

. 'maponus conei.

. Buael nzomepuu.

. OCHOBHBIE CBEJICHUSI O CTPOCHUM aTOMa.

. CKOPOCTh XUMUYECKUX PEAKLIMIA.

O 0 1O DN =~ LW

j—
—_ O
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4. KOHTPOJb W OILEHKA PE3VJLTATOB OCBOEHUS
JUCHUATLIMHBI

Konumpons u ouenka pes3yiomamos o0ceoeHus OUCYUNIUHBL OCYUeCMBIAEem s
npenooasamesieM 6  npoyecce  NPoBeoeHus  NPAKMUYECKUX  3ausamuii U
Jabopamopuuix pabom, mecmuposanusl, d maxkice BbiNOJIHEeHUs 00VYAIOUUMUCS]
UHOUBUOYANBHBIX 3A0ANHUTL, NPOEKMOG, UCCIEO08AHUT.

Copnepxanne oOyueHHsI XapakTepHUCTHKA OCHOBHBIX BUAOB NEATEILHOCTU CTYJEHTOB
(Ha ypoBHE y4eOHBIX JIeHCTBHIA)
Baxneiimne xumuyeckue YMeHue naBaTh ONpenesieHue U ONepupoOBaTh
MOHATUSA CJIeNYOIUMHA XUMUYECKUMU MOHATUSIMU. BELIECTBO,

XUMHYECKHUI 2IEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE
aTOMHAasi ¥ MOJIEKYJIIPHAs] MACChI, HOH, aJJIOTPOIHS,
U30TOIbI, XUMHYECKAs CBS3b, 3JIEKTPOOTPHULIATEIBHOCTb,
BAJICHTHOCTb, CTEIIEHb OKHCJICHHS, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIH 00BEM ra3000pa3HbIX BEIIECTB, BEIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI,
ANEKTPOJIUT U HESJIEKTPOIIHT, HNIEKTPOIUTHIECKAs
AMCCOLMALINS, OKHCIUTENb 1 BOCCTAHOBUTEITb, OKHCICHUE U
BOCCTAHOBJICHHE, TETUIOBON 3(PEKT peakiyu, CKOPOCTh
XUMHYECKOW peakiiy, KaTalin3, XUMUYeCKOe PaBHOBECHE,
yIJIePONHBIN CKeNeT, (YHKIMOHATIbHAS PYIINa, H30MEpHs,
TOMOJIOTHSI
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OCHOBHEBIE 3aKOHBI XUMUAHU

DopMyJIHUpOBaHHE 32KOHOB COXPAHEHUSI MAacChl BEIECTB U
MOCTOSTHCTBA COCTaBa BEIEeCTB. Y CTAHOBKA MPUYMHHO-
CJIEICTBEHHOMN CBSA3U MEXAY COJep KaHUeM 3THX 3aKOHOB U
HAIMCAaHUEM XUMUYECKUX (POPMYJ U ypaBHEHHH. Y CTaHOBKA
3BOJIFOLIMOHHON CYLIHOCTH MEHAENEEBCKON U COBPEMEHHOU
bopmynupoBok nepuoaudeckoro 3akona /. . Menneneesa.
OObsicHeHHe (PU3MUECKOTO CMBICIIA CHMBOJIMKHU
MEPUOANYECKOHN TaOIMIbl XUMHYECKUX 3j1eMeHTOB J[. 1.
MenpeneeBa (HOMEPOB 3JIEMEHTA, IEPUOJA, TPYIINBI) U
yCTaHOBKA MPUYMHHO-CJIECTBEHHON CBA3U MEXIY
CTPOEHHEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHHs CBONCTB
3JIEMEHTOB U 00Pa30BaHHBIX UMH BEIIECTB B MEPHOAAX U
rpymnmnax. XapakTepUCTHKA JIEMEHTOB MaJIbIX M OOJIBIINX
MEepPUOJIOB MO UX NnojoxeHuro B [lepunoguueckoit cucreme /1.
H. Menneneena

OcHOBHbIE TEOPUH XUMUHU

YcTaHOBKA 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX BELIECTB OT
CTPOEHHS aTOMOB O0PA3YIOLINX UX XUMHUYECKUX HJIEMEHTOB.
XapakTepUCTUKA BAXKHEHIIUX TUIIOB XUMUYECKUX CBSI3€ U
OTHOCHUTEJIbHOCTH 3TOH THronoruu. O0bsiCHeHHe
3aBHCHUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U CTPOEHUS
KPUCTAIMYECKUX peuieTok. @OopMyIUpOBKAa OCHOBHBIX
MOJIOXKEHUN TEOPHUH JJIEKTPOJUTUIECKON TUCCOLMALINY U
XapaKTEPUCTHKA B CBETE 3TON TEOPHUHU CBONCTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX coenuHeHuil. @opMyInpoBka
OCHOBHBIX MOJIOXKEHUN TEOPUU XUMUYECKOTrO CTPOCHHUS
OpPraHUYeCKHUX COCIMHEHHUN U XapaKTEPUCTUKA B CBETE STOU
TEOPUHU CBONCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COeTMHEHUN

Baxkueiinue BelecTsa 1
MaTepUaIbl

XapakTepUCTHKa COCTaBa, CTPOSHUS], CBOMCTB, TIOJIYyUEHUS U
npuMe- HeHus BakHeHmmx metasuios (IA u 11 A rpynm,
AIFOMUHUS, JKeJle- 33, & B €CTECTBEHHOHAYYHOM mpoduie u
HEKOTOPBIX d-3JIEMEHTOB) 1 HX COSIUHEHHH.
XapakTepUCTHKA COCTaBa, CTPOSHUS], CBOMCTB, MOJTyUEHUS U
npuMe- HeHus BakHermnx Hemerawios (VIIL A, VIIA, VIA
TPYII, a TakXke a3ota u pocdopa, yriepoaa U KPeMHHU,
BOZIOPOJIA) U MX COEAMHEHUI. XapakTepUCTHKA COCTABA,
CTPOEHUS, CBOMCTB, MOJYYEHHUS 1 MPUMEHEHHS BAKHEUIITHX
KJIACCOB YTJIEBOAOPOIOB (AJIKAHOB, LIUKJIOAIKAHOB, AJIKEHOB,
AJIKIHOB, aPEHOB) U UX HanOOJiee 3HAYNMBIX B
HApPOIHOX O35IICTBEHHOM IUIAHE MPEICTaBUTEIICH.
AHaNorn4Has XapakTeprCcTUKa BKHEHIINX MPENCTaBUTEICH
APYTUX KJIACCOB OPraHMYECKUX COCAMHEHUI: METaHOJa U
3TaHOJA, CIIOKHBIX 3(UPOB, JKUPOB, MBLI, aJIbIETHI0B
(bopmanbaernos u ameragbaeruaa), KETOHOB (aleToHA),
KapOOHOBBIX KUCIIOT (YKCYCHOM KUCJIOTBI, JUJISI
€CTeCTBEHHOHAYYHOTO MPOQUIIS MPENCTaBUTEICH APYTHX
KJIACCOB KHUCIIOT), MOHOCAXapHu 0B (TJIFOKO3bI), TUCAXAPUIOB
(caxaposbl), MONHMCAaXapuaoB (Kpaxmasia v HeJUTIOJIO3bI),
aHWJINHA, AMHUHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX U
CHHTETHUYECKUX BOJIOKOH, KAYIyKOB, IJIACTMACC

XUMHYECKUH S3BIK U
CHUMBOJIMKA

Hcnonp3oBanue B yueOHON 1 MpodecCHOHANBHOM
ACATCIBbHOCTU XUMHWYCCKUX TCPMHUHOB 1 CUMBOJIMKH.
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Ha3BaHue n3yuyeHHBIX BELIECTB MO TPUBUAJIBHON WU
MEKAYHAPOAHON HOMEHKJIATY e

XUMHUYECKUE PEAKLUU

OOmbsicCHEHNE CYITHOCTH XMMUYECKHUX TPOLIECCOB.
Knaccudpukaums XUAMHIECKUX PEaKLHii 10 Pa3IuIHbIM
NpPU3HAKAM: YHCITYy ¥ COCTABY MPOAYKTOB M PEAreHTOB,

terioBoMy 3¢ dekTy, HampaBieHUIo, Gase, HATUMIHIO
KaTaJIN3aTopa, NU3MEHEHHIO CTETICHEH OKHUCIICHHUS 3JIEMEHTOB,
00pasyromux BemecTa. Y CTaHOBKA MTPU3HAKOB OOIIEro U
PA3JIMYHOTO B TUIOJIOTHH PEAKLUHN 111 HEOPTaHUYECKOH U
opranndeckoil xumnn. Kiaccudukarus semects u
MPOILIECCOB C TOYKH 3PEHUS] OKUCIICHUS-BOCCTAHOBIICHUSI.
CocraBneHue ypaBHEHUN PEAKLUN C TOMOIIBIO METO/IA
37eKTpOoHHOTro Oananca. OObsicHEHNE 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON PEaKLUHU H MOJIOKEHHSI XHMHYECKOTO
PABHOBECHSI OT Pa3IMIHBIX (PaKTOPOB

XUMHUYECKUN HKCIEPUMEHT

BrIinonHeHe XUMHUYECKOrO SKCINEPHUMEHTA B IIOJTHOM
COOTBETCTBUHU ¢ MpaBmiiamMu Oe3omnacHocTH. Habmonenue,
(buKcaIus ¥ OMUCaHUE PE3yIbTATOB MPOBEIEHHOTO
JKCIIEPUMEHTA

Xumuueckast HHQOopMarus

IIpoBeneHne cCaMOCTOSTETEHOTO TIOUCKA X UMHUYECKOM
UH(POPMALIUHU C UCTIOJIB30BAHUEM PA3IUIHBIX HCTOYHUKOB
(Hay4HO-TIOMYJIIPHBIX U3aHUN, KOMITBIOTEPHBIX 0a3 HaHHBIX,
pecypcoB MuTeprera). Mcrnonb30oBaHHe KOMITBIOTEPHBIX
TEXHOJIOTUH U1 00pabOTKH U mepenayn XUMUIECKOH
UH(OPMALIUH U €€ MPENICTABICHNUs B Pa3IHYHBIX (hopmMax

Pacyernl Mo XUMHYECKUM
dbopMysiaM U ypaBHEHHUSIM

YcraHOBKa 3aBUCHMOCTH MEKIY Ka4eCTBEHHOMN U
KOJIMYE€CTBEHHON CTOPOHAMHU X UMHYECKUX OOBEKTOB U
npoIecCOB. PerlieHne pacueTHbIX 3a7a4 M0 XUMUYECKUM
dbopMyJiaM U ypaBHEHUSIM

[IpodpunsrOE 1
npodecCHOHATBHO 3HAUUMOE
coziepKaHie

OO0mpsicHEeHNE XUMUYECKUX SBJICHHUH, IPOUCXOMSIIUX B
npupoze, OvITy 1 Ha npoussozcTee. Onpenenenne
BO3MOJKHOCTEHN NPOTEKAHNUs] XMMUYECKUX MPEBPALIEHUN B
paznuuHbIX ycnosusax. CoOmoaeHne npaBui 5KOJIOTHIECKU
rpaMOTHOrO MOBEAEHUs B OKpykaroueil cpene. OueHka
BJIMSIHUS] XUMUYECKOTO 3arpsi3HEHUs OKpY Karo1lel cpepl Ha
OpTraHU3M ueJIoBeKa U APyTrHe KUBble OPraHU3MBI.
Cobnronenne npasu 0€30MacHOro 0OpaIeHHst ¢ TOPIOYNMHU
U TOKCUYHBIMHU BEIECTBAMH, JJAOOPATOPHBIM
obopynosanuem. [TonroroBka pacTBOpOB 3a1aHHOMN
KOHIIEHTPALUH B OBITY U Ha ipon3BoAcTBe. Kputnyeckas
OLIEHKA IOCTOBEPHOCTH XUMHUECKOH HHPpOpPMALINH,
MOCTYNAIIEH U3 Pa3HBIX HCTOYHUKOB
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