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CTPYKTYPA U COAEP)KAHUE YYEFHOM TUCIUATLINHBI
YCJOBUSA PEAJIN3ALIMNA YYEBHOM JUCIIUILIUHBI
KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHHUSA YYEFHON

JUCHUTIIMHBI
AHHOTANMSA



1. OBIIASI XAPAKTEPUCTHUKA PABOYEN TPOI'PAMMBI YYEBHOI
JUCIHUIIVIMHBI COO.01.06 XUMMU A

1.1. ObaacTe npuMeHeHns1 pado4eii NpOrpaMmmbl
Pabouas mporpamma y4eOHOM MUCHMIUIMHBI SBISIETCS YaCThIO OCHOBHOHM NpodeccHOHaIbHON
00pa30BaTeNIbHOW MpOrpaMMbl CpPEIHEro NpOQPecCHOHANBbHOIO 00pa3oBaHus (MPOrpaMMbl
NOJArOTOBKU CIIELMAJIUCTOB cpeAHero 3BeHa) B coorBeTcTBUM ¢ PI'OC mo crnenuanbHOCTH
44.02.02 IlpenosaBaHue B HAYAJBHBIX KJaccaX, BXOAUT B YKPYNHEHHYIO TIpYIILy
crnenunanbHocTer CI1O: 44.00.00 O0pa3oBaHue U neaaroruyeckue HayKu.

1.2. MecTo THCHUIUIMHBI B CTPYKTYpe OCHOBHOIi 00pa3oBaTe/ibHOI
NporpamMmsbl: 001eo0pa3oBaTeJbHbIN UK
YueOnas aucuumnuHa O.10 Xumusi oTHOcUTCS K 0011€00pa3oBaTeIbHOMY IIUKITY B CTPYKTYpE
OCHOBHOM TmpodeccuoHalbHONW oOpa3oBarenbHOil mporpamMmbl  44.02.02 IIpemogaBaHue B
HAYaJIbHBIX KJIaccax.

1.3. Heab n njiaHupyeMble pe3y/IbTaThl 0CBOCHHUS JHCIUIIIMHBI:
Menn:

1) ¢opmupoBaHuEe CHUCTEMBl XHMHUYSCKHX 3HAHUH KaK BaKHEHINEH COCTaBISIOIICH
€CTECTBECHHO-HAYYHOI KAapTUHBI MHpa, B OCHOBE KOTOPOH JIeXkKaT KJIHOYEBbIE IOHSITHS,
(yHIaMEHTaJIbHbIE 3aKOHbI U TEOPUM XHMHH, OCBOEHME S3bIKa HAyKH, YCBOCHHE U
MOHUMAHWE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHMPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

2) GopMupOBaHHE W Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHYECKHMX PEaKIMi, HeOOXOIUMBIX JJIsi IPUOOPETEHHs] YMEHUIl OpHUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SIBJICHUH, UMEIOLIIMX MECTO B MPUPOJE, B IPAKTUUECKON U
MIOBCEIHEBHOM JKH3HY;

3) pasBuTHE yMEHHMII W CIOCOOOB JESTENbHOCTH, CBSI3aHHBIX C HAONIOJNCHUEM W
OOBSICHEHHEM XMMHUYECKOIO JKCIEpHUMEHTa, COOJIOJEHUEM MpaBuUi 0e3011acHOro
oOpallleHus C BeleCTBaMHU.

Pabouas mnporpamMma ydeOHON JUCHMIIMHBI HamNpaBieHAa Ha pa3BUTHE OOLMX H
npodeccuonansubie komneTteHnuu (OK, 1K)

OK 01. Beoibuparhs crmocoObl pemieHds 3anad  Npo(ecCHOHANIBHOM J1eATeIbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonp30oBaTh COBPEMEHHBIE CpEACTBA IOMCKA, aHAIW3a M HHTEpIpPETalUU
uHpopMalu, U WH(POPMALMOHHBIE TEXHOJOTHM ISl BBIMOJIHEHHS 3ajad MpodecCHOHATbHON
JeSITEIbHOCTH;

OK 04. 3¢ dexTuBHO B3aUMOIEHCTBOBATH U PabOTaTh B KOJUIEKTHBE U KOMAaH/IE;

OK 07. CopneiicTBoBaTb COXPaHEHHIO OKpPYKAIOLIEH Cpebl, pPecypcocOepexeHuIo,
OpUMEHATh 3HaHWA 00 W3MEHEHWH KIuMara, TPUHIMIBI OepeIJIMBOTO TPOHM3BOJICTBA,
3P PEKTUBHO JAEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUsX;

I[IK 1.2. Opranu3oBbiBaTh Hporecc O0O0y4eHUs OOydaloUIMXCs B COOTBETCTBHHM C
CaHUTapPHBIMM HOPMaMH U NpaBUIIaMHU



[1IK 1.3. KoHTponupoBaTh M KOPPEKTHUPOBATh MHpOIEcC OOY4YEeHHs, OLEHHMBATH PE3yJIbTaT
00ydeHusT 00yJaroIuXCs

I1K 1.5. Beibupate u pazpabaTeiBaTh yueOHO-METOIUUECKHE MaTeprualibl Ha ocHoBe PI'OC
U MPUMEPHBIX 00pa30BaTENbHBIX MPOrPAaMM C YY4eTOM Tuma 00pa30BaTENIbHOW OpraHU3allHH,
0COOCHHOCTEH Ki1acca/Tpymibl U OTACIBbHBIX 00Yy4arOInuXCs

OcBoeHnue coaepkaHus Yy4eOHOW AUCHMIUTUHBI «XHUMHs» OOECHeunBaeT JOCTH)KEHHE
CTYJEHTaMH CJIEAYIOUIUX PE3YJIbTaTOB:

IIpeaMeTHBIE PE3YJIbTATHI

1) c(hopMUPOBAHHOCTH MPEJCTABICHUM: o XHUMHYCCKOM COCTaBJIAIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpPa, POJM XHMUU B I[IO3HAHUU SBICHHN MPUPOJABI, B
GOpMUPOBAHUM MBIIUICHUS] W KYJIbTYpPBHl JHYHOCTH, €€ (YHKIMOHATIBHOW TI'PaMOTHOCTH,
HEOOXOIMMOM JIJIsl pEIICHUs MPAKTHUECKUX 3a/1a4 U DKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO U IIPUPOJIHON CPEJIE;

2) BJIaJICHUE CHCTEMOH XHUMHYCSCKHX 3HAHUMH, KoTopas BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS (XUMUYCCKUI DJIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa aToMa, S-,
p-, d-371eKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJICKYJIa, BAJICHTHOCTh, JIEKTPOOTPHUIIATEILHOCTD,
CTCTICHb OKHUCJICHHS, XUMUYECKasl CBSI3b, MOJIb, MOJIIPHAS Macca, MOJIIPHBIA 00bEeM, YTIIIepOIHBIN
ckeneT, (yHKIMOHAJIbHAs TpyMNa, pagukal, H30MEpUs, H30MEphbl, TOMOJOTHYECKHH psij,
TOMOJIOTH, YTJIEBOAOPOJBI, KHUCIOPOA- U a30TCOJEpKallle COCTUHEHHUS, OHOJOTHYECKH
aKTHUBHbBIE BellecTBAa (YIJEBOJbI, JXKUPbI, OEIKH), MOHOMEp, IOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCAMHEHUS, KPUCTAINIMYECKAsl PEIIEeTKa, TUIIbl XUMHUYECKUX peaKUui
(OKHCIUTEIbHOBOCCTAHOBUTEIBHBIC, JK30-H SHIOTCPMUUYECKHE, PEaKIMH HOHHOTO OOMEHA),
pacTBOp, JJEKTPOIUTHI, HEAIEKTPOIMUTHI, DJIEKTPOJIUTHYECKAsT JIMCCOLMALIMS, OKHUCIUTEIb,
BOCCTAHOBHUTEJb, CKOPOCTh XUMUYECKON PEAKIINU, XUMHUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMHMUYECKOTO CTpOEHUsI opraHudyeckux BemectB A.M. byrnepoBa, Tteopus
ANEKTPOJIUTUYECKON  aucconuanuu, nepuoguyeckui 3akoH J[.M. MenneneeBa, 3akoH
COXpPaHEHUSI MAacCChl), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHH S3BIK XUMHUHU, (PAKTOIOTHUECKUE
CBEICHHMSI O CBOMCTBaxX, COCTaBe, MOJYYCHHMH U O€30MacHOM HCIOJIb30BAaHUHM Ba)KHEHIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIICCTB B OBITY M MPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKa;

3) c(hOpMUPOBAHHOCTh YMEHHUM BBISBJISITH XapaKTEPHbIE MPU3HAKH W B3aUMOCBS3b
VU3YyYECHHBIX MOHATHUW, NPUMEHATh COOTBETCTBYIOLIME ITOHATHUS IPU OINMCAHUU CTPOCHUS U
CBOICTB HEOPraHWYECKUX U OPTaHUYECKUX BEILECTB U UX MPEBPAILICHUI; BBISBIATh B3aUMOCBS3b
XMMUYECKUX 3HAaHUM C TOHATHUSMU U MPEACTABICHUSMU JIPYTUX E€CTECTBEHHOHAYYHBIX
MPEIMETOB;

4) c(OPMHUPOBAHHOCTh ~ YMEHUH  HCMONH30BaTh HAUMEHOBAHUS  XUMHUYECKUX
COEMHEHUN MEXIYHAPOJHOIO COK3a TEOPETUYECKOM U NMPHUKIAJHOW XMMUU U TPUBHUAIBHBIE
Ha3BaHUs BAXHEWIIMX BEIIECTB (ATWJIEH, AalleTUJIeH, TJHIEepUH, ¢GEeHOoN, (OopMaIbIeTHI,
YKCYCHasi KHUCJIOTa, TJIMIIMH, YrapHbld ra3, YIJIEKUCIBIA ra3, aMMHAaK, TallleHas W3BECTb,
HeralieHas: M3BeCTh, MHUTHhEBAs COAA WM JIPYTUX), COCTaBIATH (POPMYJIBI HEOPTaHUYECKHX U
OPraHWYECKUX BEIIECTB, YPABHEHHUS XUMHYECKUX pEaKIUW, OOBSICHATH UX CMBICT;
MOATBEPKIATh  XapaKTepHbIE  XUMHUUYECKHME  CBOMCTBAa  BEIIECTB  COOTBETCTBYIOLIUMH
AKCIIEPUMEHTAMU U 3alMCAMU YPABHEHUI XUMUYECKUX PEAKIIHIA;

5) c(OPMUPOBAHHOCTh yYMEHMI YCTaHABIMBATH TMPUHAIEKHOCTh H3YYECHHBIX
HEOPraHWYECKUX M OPraHUYECKUX BEHIECTB K OMPENICICHHBIM KJaccaM U IpynmnaM COEIUHEHUH,
XapaKkTEPU30BaTh UX COCTAB M BaXHEHWILIHE CBOMCTBA; ONPENECIATH BUJbI XMMHUUYECKUX CBS3EHU
(koBajieHTHAsl, WOHHAs, METAJUIMYECKasi, BOJOPOJHAS), THUIIBI KPUCTAUIMUYECKUX PEIIETOK
BEIIIECTB; KIACCU(PHUIIUPOBATH XUMHUYECKUE PEAKITNH;



6) BJIaJICHUE OCHOBHBIMM METOAAMU HAYYHOTO IMO3HAHUS BEILECTB U XMMHUYECKHX
SIBIICHUH (HAaOJII0ICHNEe, H3MEPEHUE, YKCIIEPUMEHT, MOJCIIMPOBAHNUE);

7) c(OPMHPOBAHHOCTh YMEHUH NMPOBOAUTH PACYEThl [0 XUMHUYECKUM (opMmyiam H
YPaBHEHMSIM  XMMMYECKMX  pPEakUMd C  HCHOJb30BaHMEM  (U3UYECKUX  BEJIUYUH,
XapaKTEPU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacchl, oObeMa (HOpMasbHbIC
yCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOJIb30BaThb CUCTEMHbIE XMMHYECKHUE 3HAHMS Ui
NPUHATHS PEHICHUH B KOHKPETHBIX JKM3HEHHBIX CHTYallUSX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

8) c(OPMHPOBAHHOCTh ~ YMEHMH  IUJITAHUPOBATh W BBHINOJHATH  XUMHYECKUH
HKCHEPUMEHT (TIPEeBpAIICHUSI OPraHMYECKUX BEIIECTB MPHU HArpeBaHWU, MOJYYCHUE STUIICHA U
U3y4eHHE €ro CBOWCTB, KAYECTBEHHBIC PEAKIIMHM Ha aJIbJETHABI, Kpaxmall, YKCYCHYIO KHUCIIOTY;
JeHaTypanus OeJKOB IPH HarpeBaHUH, IBETHBIC PEAKIUU OEIIKOB; MPOBOAUTH PEAKIIMA HOHHOTO
oOMeHa, OpeeNsaTh Cpely BOAHBIX PACTBOPOB, KAYECTBEHHBIC pEaKIUU Ha CyIb(aT-, KapOoHAT-
U XJIOPHI-aHHOHBI, Ha KATHOH aMMOHHS; peIaTh SKCIEPUMEHTAJIbHBIE 33Ja4dl IO TeMaM
"Mertamnel" u "Hemeramnbel") B COOTBETCTBHM C TpaBHJIAMH TEXHHKH O€30MaCHOCTH IIPH
oOpamieHny ¢ BEIIEeCTBAMH M J1a0OpaTOpHBIM OOOPYJOBAaHUEM; MPEICTABIATh PE3YIbTATHI
XMMHYECKOTO JKCIIEpUMEHTa B (OpPME 3aliCH YPaBHEHUIH COOTBETCTBYIOIIMX pPEAKIUH W
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

9) c(OPMHPOBAHHOCTh ~ YMEHHS AHAIM3HPOBATH XUMHYECKYI0  HH(OpMAIHIO,
nonyqaeMon Hn3 paSHBIX HNCTOYHHUKOB (CpeI[CTB MaCCOBOﬁ I/IH(i)OpMaLII/II/I, CCTh I/IHTepHCT u
ApyrHe);

10)  chopMHUPOBaHHOCTH YMEHHUI COONIOIATH MPaBHIIA IKOJIOTMYECKH 11€71eCO00Pa3HOTOo
MOBeEeHUsA B OBITY U TPYAOBON MAEATETBHOCTH B LENSX COXPAaHEHUS CBOETO 370POBbS U
OKpYXKarollled MPUPOAHON CpEeJibl; YUUTHIBATh OMACHOCTh BO3IEHCTBHS HA >KUBBIE OPTaHU3MBbI
OTIpe/IeNIEHHBIX BEIIECTB, IOHUMAs CMBICH MOKa3aTels MpeIeIbHONU JOMYCTUMON KOHIIEHTPALUY;
11) ans oOyyaromuxcs € OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbs: CHOPMHPOBAHHOCTH
YMEHMsSI TPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYNHBIX METOAAaX IIO3HAHUS BEIIECTB H
XUMHUYECKHX SBICHUM.

MeranpeamMerHblie pe3yabTarhl

1) ocBOCHHBIC OOYUYAIOIIUMHUCS MEXKITPEAMETHBIC TIOHATHS U YHHUBEPCAIbHbIC YUCOHBIC EHCTBUS
(perynsTUBHBIE, T03HABATEIbHBIC, KOMMYHUKATHBHBIE);

2) criocOOHOCTh WX WCIIOJIb30BAHUS B MO3HABATEIBHOW M COIMANBHON MPAKTUKE, TOTOBHOCThH K

CaMOCTOSITEIbHOMY IUIAaHUPOBAHUIO U OCYIIECTBIECHUIO YUEOHOHN NeATeIbHOCTH, OpraHUu3aluu
y4eOHOT0 COTPYJHHUYECTBA C MEJarorn4ecKiMu pabOTHUKaMHU M CBEPCTHUKAMH, K YYacTHIO B
MOCTPOCHUH WHJMBUIYaJbHOM 0OOpa3oBaTeNbHOW TpaeKToOpuu; 3) OBJIAJEHUE HaBbIKaMU
y4eOHO-UCCIIeI0BATEIHLCKOM, TPOSKTHON M CONMATBHOM eI TEIbHOCTH.

JIMYHOCTHBIE PE3YJbTAThI

1) oco3HaHKe 00YYAOIIUMHUCS POCCHICKON TPaXKIaHCKON UICHTUIHOCTH;
2) TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIILHOCTH M CAMOOIIPE/ICIICHUIO;

3)
4)

HAJIMYUE MOTUBAIIMU K O0YUEHHUIO U JIMYHOCTHOMY Pa3BUTHIO;

LEJICHANIPABIICHHOE  pa3BUTHE BHYTPEHHEM MO3UIUN JINYHOCTH Ha OCHOBE
JIyXOBHOHPABCTBEHHBIX IIEHHOCTENW HapoaoB Poccuiickoii ®enepanuu, HCTOPUUYECKUX U
HallMOHAJIbHO-KYJIBTYPHBIX TpaJIuLINi, dbopMupoBaHue CHCTEMBI 3HAYUMBIX
IEHHOCTHOCMBICJIOBBIX YCTAHOBOK, AHTHUKOPPYMIIMOHHOIO MHUPOBO33PEHUSA, MPABOCO3HAHUS,
9KOJIOTHYECKOHN KYJIbTYphI, CIOCOOHOCTU CTaBUThH LIETH U CTPOUTH )KU3HEHHBIE TJIAHBI



2. CTPYKTYPA Y COIEPKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O6beM yueOHOI TUCIUIITHHBI H BU/IBI y4eOHOH padoThI

Buna yueOHoii padboThl Oo0bem B Oo0bem B
yacax yacax 030
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOi a1 41
JAUCHUILIMHBI
. 8

B T.4. B (hopMe NPaAKTHYEeCKOH MOATOTOBKH 36
B T. 4.:
TEeOopeTU4ecKoe o0yuyeHue
MPAKTUYECKHUE 3aHITUS
C 33

amocTosiTeJIbHasi padoTa )
IIpomeskyTouHas arrecTauus (3a4er) 2 1




2.2 TemaTuuyeckuii MJIAH U coJiepKaHUe YUeOHOH TMCUMILUIMHBI 0YHOI (OpMBI 00yUeHUsI

Koasbl
KOMIIeTeHIMH,
O0beM yacos
(popmupoBanuio
HanmenoBanmue pa3jiesioB IpakTHyeck
Conep:xanue u (popMbI OPraHU3ANUM JAeSITEJIbHOCTH 00y4AOIIMXCS KOTOPBIX
U TeM ue 3aHATHUSA-
CIoco0cTBYET
YPOK
3JIEMEHT
NPOrpamMmbl
1 2 3 5
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA
Tema 1.1. CTpoeHre aTOMOB XUMUYECKUX JIEMEHTOB U MPUPOJIa XUMUYECKOH CBS3H 4 OK 01
1. Cospemennas wmojenb| Coaep:kaHue
CTPOCHHA aTOMa. CHMBOJIMYECKUN A3bIK XUMHH. XUMUYECKUI 3JIEMEHT. DJIEKTPOHHAsE KOHPUTYpaLus
aroma. Knaccugukanms XuMHYECKAX JIEMEHTOB (S-, P-, d-37eMeHThl). BaneHtHbie
3JIEKTPOHBI. BameHTHOCTh. DNIEKTPOHHAS MPUPOAA XUMUUYECKON CBSI3U. 2
DNEeKTPOOTPUIIATEILHOCTD. BHIbI XuMU4eckoi cBsA3M (KOBaJleHTHAs!, HOHHAs,
MeTaJuTn4ecKasi, BOJOPO/IHASI) U CITOCOOBI €€ 00pa30BaHuUs
[TpakTueckoe 3ansaTue 1. | B ToM yunc/ie NpakTHYeCKUX 3aHATHI U JIa0OPATOPHBIX padoT
«CocTraBieHre XMMUYECKHX | Pemenue 33JJaHMi  Ha MCIIOJb30BaHHE XHMHUYECKOM CHMBOJMKH W Ha3BaHUU
bopmym» COCAMHEHHI MO HOMEHKJIAType MEXIYHApOIHOrO COK3a TEOPETUYECKONM |
MPUKJIAHON XUMHUU U TPUBHAIBHBIX HA3BaHWIA JIJIsI COCTABICHHS] XUMUYECKUX HOpPMYIT
JIBYXaTOMHBIX COEIMHEHHH (OKCHIOB, CYIb(UIOB, THAPUIOB U T.I.) U JPYrUX 5
HEOPraHWYeCKUX COEIMHEHUN OTIEeNbHBIX KiaccoB. llpakTtuueckue 3amaHus Ha
YCTQHOBJICHUE CBSI3M MEXKJY CTPOCHHEM aTOMOB XHMHUYECKHX JJIEMEHTOB H
MEPUOINYECKUM U3MEHEHHEM CBOMCTB XMMHUYECKHX 3JEMEHTOB U UX COCJUHEHUU B
COOTBETCTBUHU C MOJ0keHueM [leproinueckoil CuCTEMBI.
Tema 1.2. [lepuoauyeckuii 3akoH u Tabnuna /.M. Menneneena 2 OK 01
[Ipaktrnueckoe 3ansatue 2. | Coaep:kanue OK 02
«Ilepnomudeckas cucreMa | B ToM 4mcie NPAKTHYECKHX 3AHATHI M J1a00PaTOPHBIX paGoT 2




XUMHYECKHUX DIIEMEHTOB
J.. MenaeneeBa»

®usnyeckuit cmbich [lepuoanyeckoro 3akona .M. MenaeneeBa. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CII0KHBIX
BEILIECTB B COOTBETCTBUH C MOJIOKEHUEM XUMHUYECKOT0 d1eMeHTa B [lepronnueckoi
cucreMe. MupoBo33peHdeckoe U HayyHoe 3HaueHue Ilepuonnueckoro 3akona JI.1.

Menneneesa. [Iporuossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX
3JIEMEHTOB.

Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUM Ha XapaKTepU3aIuio
XUMHUYECKHX  JJIeMEeHTOB  «Mertajummyeckue /  HEMETa/UIMYEeCKHE  CBOWMCTBA,
3JI€KTpOOTpI/IIIaTCJII)HOCTI> XUMHUYCCKUX DJICEMCHTOB B COOTBETCTBHUU C UX BHGKTPOHHLIM
CTPOCHHEM U TOJIOKCHHEM B MEPHUOIUYECCKON cHCTeMe XMMHYecKuX anemeHToB JI.M.
Menneneenay»

Pa3znen 2. XumMuyeckue peakunu

Tema 2.1. Tunbsl XuMu4YecKux peaxui OK 01
2. Knaccudukanus u tunsl | Coaep:kaHue
XMMUYECKUX PEAKIMH C CocraBieHrue ypaBHEHHI peaklMii COSAMHEHUs, Pa3IoKEHUs, 3aMelIeHus, oOOMeHa, B
yHaCTUCM HCOPTaHUHCCKUX | 1 4 peaknuii TOpeHMs, OKUCIECHHUA-BOCCTAaHOBJICHMS.
BCILCCTB. VpaBHEeHHsI OKHCIEHUs-BOCCTaHOBJIEHUS. (CTeneHb OKucieHus. OKHUCIUTENs U
BoccTaHOBUTENh. COCTaBJICHHE M YpPaBHHUBAHHE OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii  METOJOM DIEKTPOHHOTro OanaHca. OKUCIUTETHbHO-BOCCTAHOBUTEIbHBIC
peakiuu B TPUPOAEC, MNPOU3ZBOACTBEHHBIX IpOLECCaX W IKUZHEAEATEIbHOCTH
OpPraHu3MOB
[IpakTnueckoe 3anatue 3. | B Tom 4Hc/Ie MpaKTHYECKHUX 3AHATHI U J1a00pPaTOPHBIX padoT
«Pemrenue 3a1a4 1o KonnuecTBeHHBIC OTHOIICHHS B XUMUH. OCHOBHBIE KOJIMYSCTBECHHBIE 3aKOHEI B XMMUH
YPaBHEHHUSIM XUMHYECKHX | U pacyeThl [0 yPaBHEHUSIM XHMHYECKMX peakuuil. Moiap Kak eIMHUIA KOJIMYECTBA
peakuuin BelecTsa. MonsipHas Macca. 3aKOHbI COXPAHEHHUSI MAacChl M DHEPTUU. 3aKOH ABOraapo.
MornsipHbiii 00beM razoB. OTHOCUTENBbHAS TIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSM
XUMUYECKUX PEAKIMi C HMCIOJIb30BAaHUEM MacChl, o0beMa (HOPMaJIbHBIC YCIIOBHS)
ra3oB, KOJIMYECTBA BEIIECTBA.
Tema 2.2. DIEKTpOIUTHYECKAS TUCCOIUAINS U HOHHBIN 0OMEeH OK 01
3. Teopus Conep:xanue OK 04




ANEKTPOIUTUYECKON
JUCCOLMALIUN.

WoHbl. DNEKTpONHTHI, HEIEKTPOIUTHI. Peakmum wmonHOro obmena. CocraBieHHE
peaxkuii MOHHOTO OOMEHAa IMyTeM COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX MOHHBIX
ypaBHeHUN. KHCIIOTHO-OCHOBHBIE peaKIuu. 3a/JaHus Ha COCTAaBJICHUE HOHHBIX PEaKIUi

Jlaboparopnas pabora 1.
“THUMbl XUMHUYECKHUX

peakun’.

B ToM umciie NpakTHYeCKUX 3aHATHI M J1Aa00PATOPHBIX PadoT

HccnenoBanne THMOB (10 COCTaBYy M KOJMYECTBY HCXOAHBIX M 00pa3yrommxcs
BEIIECTB) U NMPU3HAKOB XUMHUYECKUX peakuuii. [IpoBenenune peakunii HOHHOro 0OMeHa,
OIpe/ieNIEHUE Cpeibl BOJHBIX PaCTBOPOB. 3a/laHusl HAa COCTaBJIIEHUE HOHHBIX PEAKIUI

Pa3nes 3. CTpoeHue U CBOiicTBAa HEOPraHNYeCKHX BellecTB

Tema 3.1. Knaccuduxarus, HOMEHKIATypa U CTPOCHHE HEOPTraHUIECKHUX BEIICCTB

4, Knaccudukanus
HEOPraHMYECKUX BEIIECTB.

Conep:xanue

[Ipeamet Heopranmveckoi xumuu. [Ipoctrie u cioxxubie BemecTBa. OCHOBHBIE KJIACChI
CIIO)KHBIX ~ BEIIECTB (OKCHJbl, THUIAPOKCHJBI, KHUCIOTHI, COJH). B3aumocBs3b
HEOpPraHMYECKUX BEILIECTB. ArperatHble COCTOSHMS BellecTBa. Kpucraminueckue u
amopdHble BeliecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHas, MOJEKYJspHasd,
MOHHAs, METaJUTMYecKas). 3aBHCHUMOCTh (DU3MYECKHX CBOWCTB BEIIECTBA OT THUIIA
KPUCTAJJIMYECKON PEUIETKH. 3aBUCMMOCTh XMMUYECKOM aKTMBHOCTH BEILECTB OT BUAA
XUMHYECKON CBSI3M M THUIA KPUCTAJUIMUECKOH pemerku. [IpuumHbl MHOrooOpasus
BEIIECTB

[IpakTuueckoe 3ansarue 4.
«HomeHnknatypa
HEOPTaHMYECKUX BEIIECTBY

B ToM unciie npakTHYECKUX 3aAHATHI U J1a00pPaTOPHBIX PadoT

Homenknarypa HeopraHM4ecKMX BEIECTB: Ha3BaHHE BEIIECTBA MHCXOJd M3 UX
XUMHUYECKON (POPMYJIBI MIIM COCTABICHHE XUMUYECKOH (hOpMysIbl UCXOS U3 Ha3BaHUS
BeniecTBa 1o mexxayHapoanoit (MIOITAK) unu TpuBHaibHOW HOMEHKIIATYpE.

Pemenne npakTudeckux 3alaHuil Mo Kiaccu(UKaMM, HOMEHKIATYpe U XMMUYECKUM
(dbopMysiaM HEOPraHUYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB (yrapHbIi ra3, yriaeKuciabli
ra3, aMMHakK, raiieHas W3BECTb, HETalleHas W3BECTb, NHUTbEBas COMA U APYTHUX):
Ha3plBaTh M COCTaBIATH  (OPMYJIBl  XUMHYECKUX  BEIIECTB,  ONPEICIATDH
IPUHAAIEKHOCTD K KJIacCy.

HcTouHnkn XuMHYecKod HUHGpOpManuu (CpelcTB MaccoBod HWHGOpMalUU, CETh
WUntepuer u napyrue). [loumck wuHpOpMamuu mno Ha3BaHUSM, HACHTU(UKATOpAM,
CTPYKTYPHBIM (hopMyIam

OK 01
OK 02
K 1.2.

Tema 3.2. DU3UKO-XMMHIECCKHE CBOMCTBA HCOPTaHNYCCKUX BCILICCTB

5. Meraisl.

Conep:xanue

OK 01
OK 02




O6mue ¢usnueckne M XUMUYECKHE CBOMCTBa MeTauioB. CrnocoObl MOJTy4YEeHHS. K 1.2.
3HaueHHE METAJJIOB M HEMETAUIOB B MPHUPOJIE M KUZHEIEATCIbHOCTH 4YEJIOBEKAa U K 1.3.
opranu3MoB. Koppo3usi MeTayuioB: BHUIIBI KOPPO3HUH, CIIOCOOBI 3allUThl METANIOB OT
KOPPO3UH
6. Hemetamisr. O60mue ¢Qu3uyeckne M XWUMHYECKHE CBOWCTBA HEMETAUIOB. THWNHYHBIE CBOWMCTBA
HemerauioB IV— VII rpynn. Kiaccudukanmss W HOMEHKIAaTypa COCIMHEHHUI
HeMeTaII0B. KpyroBopoThl OMOT€HHBIX JIEMEHTOB B IIPUPOJIE
7. XuMHYecKHe CBOWCTBA| 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COCTUHEHUH,
OCHOBHBIX KJIaCCOB BBICHIMX OKCHJIOB U THAPOKCHUJIOB
HEOPraHUYECKHUX BEILECTB
(OKCHUIIOB, TUAPOKCHUIOB,
KHCJIOT, COJIEH U Ap.).
[Ipaktuueckoe 3ansatue 6. | B ToM unciie MpakTHYeCKUX 3aHATHH M JIa00PaTOPHBIX padoT
«CocraBiieHne ypaBHeHUH | CocTapjieHHE YpaBHEHMH XMMMYECKUX PEAKIUH C ydacTHEM MPOCTBIX M CIIOKHBIX
XUMUYECKUX PEAKIHI» HEOPraHUYECKUX BEUIECTB: METAJJIOB U HEMETAJUIOB; OKCUJIOB METAJUIOB, HEMETAJIJIOB
U amMpOTEepHBIX SJIEMEHTOB; HEOPTaHMYECKUX KHUCIOT, OCHOBAHMA U aM(OTEPHBIX
TUAPOKCHUIOB; HEOPTAHUUECKHUX COJIEH, XapaKTepU3YIOIIUX UX CBOMCTBA.
Pemienne mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI Ha CBOMCTBA, COCTAB,
nosyueHue U 0e30MacHOe HCIONIb30BAHHE BAKHEUINX HEOPTaHWYECKUX BEIIECTB B
OBITY M TIPAKTUYECKOM JCITEILHOCTH YEJIOBEKA
Tema 3.3. Unentudukanuss HEOpraHUIECKUX BEIICCTB OK 01
JlaGopatopnas padora 2. | Conep:xkanue OK 02
«Mnentudukanms B ToM umHcIIe NPAKTHYECKHX 3aHSITHI ¥ J1a00pPaTOPHBIX padoT OK 04
HEOPTraHWYECKHX BEIIECTBY». | PelieHne HKCIEPUMEHTANBHBIX 337ad MO XUMHYECKHM CBOWCTBAM METallIoB U IIK 1.3.
HEMETAJUIOB, IO PACMO3HABAHUIO U MOJIYYEHHUIO COCIMHEHUN METaNIOB M HEMETAJIOB. IK 1.5

Nnentuduxanus HEOPraHUYECKUX BEIIIECTB c HCMOJIb30BAHUEM 150:¢
(UBUKOXMMHYECKUX CBOMCTB, XapaKTepHBIX KAuECTBEHHBIX peakuuii. KauecTBeHHBIC
peakiuu Ha cynbdaT-, KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOH aMMOHUS

[IpakTrueckoe 3ansaTue 8.
(MIpakTUKOOPUEHTUPOBAHHOE
conepkanue) Bona.

CaoiictBa Bonbl. COCTOsSIHME BOJbl, €€ PacIpOCTpaHEHUE B MPUPOJE, 3HAYEHUE TS
JKUBBIX OPraHU3MOB U XO3MCTBEHHOM KM3HH YelloBeKa. KpyroBopoT BO/ibI B MPUPOJIE.




Pa3znea 4. CTpoeHue U CBOIiCTBA OPraHUYeCKUX BellleCTB

Tema 4.1. Knaccudukaius, CTpoeHHE 1 HOMEHKIIATypa OpraHWYECKUX BEIIECTB OK 01
8. Ilpeamert opranunueckoit | Coxep:kaHue
XAMHH. [losiBieHME U pa3BUTHE OPTAHUYECKOM XMMHHU KaK HayKu. MecTo u 3HaueHue
OPraHU4YeCKOM XMMHH B CUCTEME ECTECTBEHHBIX HAYK.
XHUMHUYECKOE CTPOCHUE KAK MOPSJIOK COECAUHEHHUs aTOMOB B MOJIEKYJE COIVIACHO HX
BaJIeHTHOCTH. OCHOBHBIEC MOJIOKEHUSI TEOPUU XHUMHUYECKOTO CTPOCHUS OPTraHUYECKUX
coenuHeHnit A.M. bytiepoBa. YriepoaHblii CKEJIET OPraHUYEeCKOM MOJICKYJIBI.
3aBUCUMOCTh CBOMCTB BEILIECTB OT XMMHUYECKOIO CTPOCHHUS MoJieKyd. M3omepus u
H30MEPBIL.
[Tonstue o QynkunonansHoit rpynmne. Pagukan. [lpuHnuner knaccupukanuu
OpPraHMYEeCKHX COEAMHEHHU. MexIyHapoaHasi HOMEHKJIAaTypa W [PUHIUIIBI
HOMEHKJIATypbl ~ OpraHudeckux coeauHeHuil. Ilonatue o006  a3oTcoaepkamux
COCTMHEHUSIX, OMOJIOTHYECKH aKTUBHBIX BEIIECTBAX (YriIeBOAAX, )KUpPaAX, OenKax u ap.),
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUSX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)
[Ipaktuueckoe 3ansatue 9. | B ToM YHc/Ie NPaKTHYECKUX 3aHATHI H J1a00PaTOPHBIX padoT
«CocTraBieHue MOIHBIX U Homenknatypa oOpraHu4ecKkux COEIWHEHUN OTAETbHBIX KJIacCOB (HACHIIICHHBIE,
COKpalICHHbIX HEHACHIIICHHBIE M apOMAaTHYECKUE YTJIEBOJOPOJbI, CHUPTHI, (DEHOJBI, aJIbJETHUIBI,
CTPYKTYPHBIX hOPMYIT KETOHBI, KapOOHOBbIE KHUCIOTHI W Jp.) CocTaBleHHE TMOJNHBIX M COKpPAIIEHHBIX
OpPraHNYCCKUX BCIIECCTBY CTPYKTYpPHBIX ()OpMYJI OpraHMYECKHX BEIIECTB OTAEIbHBIX KJIACCOB, HCHOJb3YS MX
Ha3BaHUs IO CHCTEMAaTHUYECKOM M TPUBUAIBLHON HOMEHKJIAType (STHJIEH, alleTHIICH,
ruIepuH, ¢peHol, GopManbIerui, YKCyCHas KUCIIoTa, TIUMIMH). PacueTsl nmpocreiieit
bopMyIbl OpraHUYECKON MOJIEKYIIbI, HCXO/I U3 AJIEMEHTHOTO cocTaBa (B %)
Tema 4.2. CBolicTBa OPraHMYECKUX COCIUHEHUMN OK 01
9. IIpenensHbIE U Coaep:xanue OK 02
HETPE/ICIbHBIC [Ipenenbuble W HENPENENbHBIE YIIEBOAOPOABI (alKaHbl M IUKIOAIKaHbl). ['opeHne OK 04
YTrieBoA0pOJbL MeTaHa Kak OJWH M3 OCHOBHBIX HCTOYHHKOB TeIJIa B MPOMBIIIJICHHOCTH U OBITY.

CBolicTBa TPUPOAHBIX YIIIEBOAOPOJOB, HAXOXKIECHWE B MNPUPOAE W NPUMEHECHHE
QJIKaHOB; HENpeNeibHble (AJKEeHbl, aJKUHbl W QJKaJWEHbl) W apOMATHYECKUE
YIJIEBOAOPObI. ['OpeHne areTuneHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOrO TIaMEHH

I CBAPKHW U PE3KU MCTAJIJIOB
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10. Kucnopoacoaepsxaiue
COEUHEHUS

Kucnopoaconepxkamue coeguHeHus (COUPTB U (EHONbI, KapOOHOBBIE KHCIOTBHI U
3UpHI, ambAETHIBl W KETOHBI, XHUPBI, YriaeBoasl). IIpakTHyeckoe mNpUMEHEHHE
STWJIEHIJIMKOJISA, IiuiepuHa, ¢peHona. Ilpumenenne gopmanpaeruia, aneTaabAerua,
YKCYCHOH KHCIOTBL. MpblIa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT. Moromue
CBOICTBA MbLIA

11. AzoTconepxkarue
COEUHEHUS

A3zoTcoaepixaiiue COCIMHECHHUS (amuHBI u AMUHOKHCIIOTHI, Oenkn).

BricokomonekyssipHbIe COeAMHEHUS (CHHTETUYECKUE M OMOJIOTMYECKH-aKTUBHBIE).
Monowmep, nosimmep, CTpyKTypHOe 3BeHO. [lonmnMepusanus 3THiieHa Kak OCHOBHOE

HaIpaBJICHHUEC €ro UCIIOJIb30BaAHUA.
I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COGI[I/IHGHI/Iﬁ

JlabopaTtopHast pabora 3.
«lIpeBparenus
OpPraHUYECKUX BELIECTB MPHU
HarpeBaHUM».

B ToM 4nciie npakTHYECKUX 3aHATHI U JIa00pPaTOPHBIX padoT

HOJ'Iy‘leHI/IC OTWJICHA W U3YYCHHC €TI0 CBOMCTB. MOI[GJ'II/IpOBaHI/Ie MOJICKYJT U
XHUMHUYCCKUX HpeBpameHHﬁ Ha NpUMEPC dTaHa, TUJIICHA, allCTUIJICHA U AP.

[IpakTnueckoe 3anstue 10.
«CoctaBneHue ypaBHeHUN
XUMHUYECKHX PeaKkiuii ¢
y4acTHEM OpraHUuYecKuX

BEIIECTBY»

CBolicTBa OpraHM4ecKUX COEIMHEHUN OTAENbHBIX KJIAccOB (TpUBHAJIbHAA U
MEXJIyHapoaHas HOMEHKJIaTypa, XHMMHUYECKHE CBOWCTBA, CHOCOOBI MOJIY4YEHUs):
npeneiabHble  (aNKaHbl M IUKJIOAJIKaHbl), HENpeAeiabHble (AJIKEHbl, AalKUHBl U
aJIKaJUeHbl) M apoOMaTUYeCKHe YIIEBOJOPOJbI, CHUPTHI M (DEeHOJbI, KapOOHOBBIE
KHCIOTBI U 3QUpbl, aJdbAETUABl M  KETOHbl, AaMHHbI M  aMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIDHBIE ~ COEIMHEHHUsA. 3aJaHus Ha  COCTaBICHHME  ypaBHEHUH
XUMHUYECKHUX PEAKLUN C y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHMM MX COCTaBa U
CTPOEHUs

[Ipaktuueckoe 3anstue 11.
«CocraBieHue cxeM

peaKkuuii»

CocraBneHue cxem peaKHI/Iﬁ (B TOM HYHUCIIC IO MPCMIOKCHHBIM IECIIOYKaM
npeBpameHHﬁ), XapPaKTCPUIYIOIIUX XUMHUYCCKUC CBOMCTBaA OpTaHUYCCKUX COE€UHEHMI
OTACIBHBIX KJIACCOB, CIIOCOOBI BX IMOJIYYCHHA U Ha3BAaHUEC OPraHUYCCKHUX COG}II/IHCHI/IfI
110 TpHBHaHBHOﬁ nin MC)K,Z[yHElpO,Z[HOﬁ CHCTEMaTHUYECKOM HOMCHKIJIaTYypC.

Pemenue IMPAKTUKO-OPUCHTHUPOBAHHBIX TCOPCTUYCCKUX 3aJaHhil Ha CBOMCTBa
OPra’Hn4€CKUX CO€JII/IHCHI/II7I OTACIBHBIX KJIAaCCOB

Tema 4.3. neatudukanus OpraHMIeCKUX BEIIECTB, X 3HAYCHHE U MPUMEHEHHUE B OBITOBOM U MPOU3BOICTBEHHOMN

ACATCIIBHOCTH 4YCJIIOBCKA

12. buoopranuyeckue

Conepxanue

OK 01
OK 02
OK 04




COCIUHECHUA.

[Ipumenenue u Guosoruyeckas posib yriaeBoJoB. OKHUCIEHHE YIIIEBOAOB — UCTOYHHMK
SHEPruM KUBBIX OpraHu3smMoB. OOjacTH NpUMEHEHUS aMUHOKHUCIOT. [IpeBpaienus
OenkoB mnumM B opraHuzMe. buonornyeckue ¢yHkuumu OenkoB. buonormueckue
¢byHkuun kupoB. Ponmb opraHMyeckod XUMHM B PEIIEHUH NpoOJIeM MHIIEBOU
0e3011acHOCTH

[IpakTuueckoe 3austue 12.

B TOM umciIe NIPAKTHYECKUX 3AHATHIA M J1a00PAaTOPHBIX padoT

“Unentuduxamms
OpPraHUYECKUX COCTMHCHUM
OTAEIbHBIX KJIaCCOB”’

Wnentudukanuss OpraHUYECKUX COCIMHEHUH OTAETbHBIX KJIaccoB (Ha MpHUMEpe
JIBJETU0B, KpaxMaia, YKCYCHOM KHCIIOTBI, OEIKOB M T.N.) C UCIOJb30BAaHUEM HX
(U3UKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX KaYECTBEHHBIX peakuuil. [leHarypauus
Oenka npu HarpeBaHuu. L[BeTHbIe peakiuu OenkoB. Bo3HMKHOBEHHE aHAIUTHYECKOTO
CUTHQJIA C TOYKM 3PEHUS XUMHUYECKHX IIPOLIECCOB NPHU NPOTEKAHMM KAaYECTBEHHOMH
peaKIMH, MO3BOJIAIOIECH HACHTU(UIMPOBATH PEAJIOKEHHbIC OPraHUYECKHE BEIIECTBA

Paznen 5. KuneTndeckne u TepMOIHHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHU XUMHYECKUX peaKknuii

Tema 5.1. CKOpoCTh XUMHUYECKUX peakluii. XMMHUECKOE paBHOBECHE

14. CxopocTb peakuuu, ee
3aBUCUMOCTb OT pa3IMYHbIX

(daxTopoB

Conep:xanue

CKOpOCTb  peaklMM, €€ 3aBHUCHUMOCTh OT pAa3JIMYHbIX (DAKTOPOB: IMPHPOJIBI
pearupyomux BEIIECTB, KOHUEHTPALMU pPEarupyroluX BEUIECTB, TEMIIEpaTypbl U
IUIOU[AId PEaKUMOHHOM MOBEpXHOCTU. TeruioBble 3()(PEKThl XUMUYECKHX pEeaKIuil.
DK30- ¥ HJIOTEPMHUYECKHUE, PEAKIUH.

OOparuMocTh peakuuii. XUMHUYECKOE PaBHOBECHE U €ro CMEIIEHUE IMoj JeicTBueM
pa3auyuHbIX (AaKTOPOB (KOHIEHTPALUS PEareHTOB UM MPOJYKTOB PEaKIUHU, J1aBJIeHHE,
TEMIIEpaTypa) JI1 CO3JaHUS ONTHMAJIbHBIX YCIOBHM IPOTEKaHUS XMMHUYECKUX
nporieccoB. [Ipuanmn Jle Hlarense

IIpakTndeckoe 3anstue 13.
«Pemenne 3agaa»

B Tom 4nciie npakTHYECKUX 3aAHATHI U J1a00paTOPHBIX padoT

Pemenne mpakTUKO-OpUEHTUPOBAHHBIX 33JaHUI Ha aHaAW3 (aKTOPOB, BIMSIIONIMX Ha
W3MEHEHUE CKOPOCTH XHMHYECKOW pEeaKUWH, B T.4. C TMO3UIUNA SKOJIOTHYECKH
[EJIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOM NEATEIHHOCTH B LESAX COXPAHEHUS
CBOETO 3JI0POBbS U OKPYKAOLIEH MPUPOTHON CPEIBI.

Pemienue nmpakTMKO-OPUEHTHPOBAHHBIX  33JaHMM HA I[PUMEHEHHUE [PUHIIUIA
JlelllaTenpe 111 HAXOXKIACHWS HANpPaBICHHS CMEIICHHS PABHOBECHUS XHMHUYECKOU
peakiuu 1 aHaian3 GaKkTopoB, BIUSIONIUX Ha CMEIICHHE XMMHUYECKOT0 PAaBHOBECHS

OK 01
OK 02

IIpodeccnonaLHO-OPHMEHTUPOBAHHOE COAEPKAHUE (COAepPKAHUE MPUKJIATHOTO MOIYJIA)
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UTOI'O: 41
O0bem 00pa3oBaTe1bHON NPOrPaMMbl Y4eOHOM 1M CIHMIIIMHBI 41
IIpakTHYeCcKoe 3aHsITHE 36
CamocrositesbHast pabora 5
IIpomexyTouHasi aTTecTAaNMA (3a4€T) 2
2.3.TemaTnuyeckuii MJIAH U coJep:KaHUe YUeOHOMH TMCUMILUIMHBI 32049HOH (OpMBbI 00ydYeHHsI
Jleknusa- | Camocros Koapl
YPOK TeJbHasi | KOMIIETeHLHH,
HaumeHnoBanue pasaeiion Coaep:xanue u GopMbl OPraHU3aALMHU AeATEJIbHOCTH O0bem padora | popmupoBau
M TeM 00y4arIIMXCs qacoB 10 KOTOPBIX
CrocooCcTByeT
3J1eMEeHT
NPOrpaMMmblI
1 2 3 4 5 6
Pa3nes 1. OcHOBBI CTPOCHHS BeIeCTBA
Tema 1.1. CTpoeHue aToOMOB XUMHUYECKUX IEMEHTOB U MPUPOAA XUMUUECKON CBS3H 4 2 OK 01
1. Cospemennas wmojens| CongepkaHue
CTPOCHH aToMa. CHUMBOJIMYECKUH SI3BIK XUMHUH. XUMHUYECKUI DJIEMEHT. 2
OnexTpoHHas KoHpurypauus aroma. Knaccupukanus
XMUMHYECKHUX 3JIEMEHTOB (-, P-, d-251eMeHTh). BanenTHbie
IIEKTPOHBI. BalleHTHOCTH. DIIEKTPOHHAs IPUPOIA XUMUUECKOM 2

CBSI3H. DJEKTPOOTPUIATEILHOCTh. BUIbI XUMUYECKOU CBA3U
(xoBasleHTHAs, MOHHAS, METAJNINYEeCKasi, BOJOPOJIHAS) M CTIOCOOBI
ee o0pa3oBaHMs

[IpaxTnueckoe 3anstue 1.

B ToM unciie NpaKTHYECKHUX 3AHATHI U J1a0OpPaTOPHBIX

padoTr
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«CocTaBieHIEe XUMUYECKIX
bopmyn»

Pemrenne 3amaHuii Ha KWCITOJB30BaHUE XMMHYCCKOM CUMBOJIMKH
Y Ha3BaHWU COCIMHEHUN IO HOMEHKJIATYPE MEXKIYHAPOIHOIO
COI03a TEOPETHUYECKOW U MPUKIATHOW XMUMHUU M TPUBHUAIBHBIX
HA3BaHWI JUUISI COCTABICHUS XUMHUECKUX (POPMYIT IBYXaTOMHBIX
COCTMHEHUH (OKCHIOB, CYyJIb(MHUIOB, TUAPHUIOB U T.II.) U JIPYTUX
HEOPTaHUYECKUX COCIUHCHMI OTJICILHBIX KJIaCCOB.
[IpakTHueckue 3aJaHusi HAa YCTAHOBJIEHUE CBSI3U MEXKIY
CTPOEHUEM aTOMOB XMMHYECKHUX JIEMEHTOB U NEPUOAUUECKUM
W3MEHEHHEM CBOMCTB XMMHYECKHX 3JIEMSHTOB M X COCIMHCHUMN
B COOTBETCTBUH C MOJIOKEHUEM [lepnoandeckon CUCTEMBI.

Tema 1.2. [lepuoanueckuii 3axon u Tadbnuna .M. Menneneea

[IpakTuueckoe 3ansarue 2.
«Ilepuoanyeckas cuctema
XHUMHYECKHUX 3JIEMEHTOB
.. MenneneeBay

Conep:xanue

B TOoM uMciie NpaKTHYeCKUX 3aHATHI U J1Aa00PATOPHBIX
pa6oT

®usnueckuit cmeici [lepuonnueckoro 3akona JI.M1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB,
00pazyeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU
C ITOJIOKEHUEM XMMHUUYECKOro dieMeHTa B [lepuoanueckoit
cucreMe. MuUpOBO33pEeHYECKOE U HAYYHOE 3HAUEHUE
Ilepnoanueckoro 3akona J[. 1.

OK 01
OK 02

Mengeneesa. [Iporuossl JI.1. MenneneeBa. OTKpbITHE HOBBIX
XUMHNYECKUX 3JICMECHTOB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN
Ha XapaKTepHU3aIio XUMUYECKUX 2JIEMEHTOB «MeTannndeckue /
HEMETaJNIMISCKHE CBOICTBA, AIEKTPOOTPULIATEIIBHOCTh
XAMHYECKHUX DJIEMEHTOB B COOTBETCTBUHM C HMX JJIEKTPOHHBIM
CTPOEHHMEM U TIOJIOKEHHUEM B TNEPUOAMYECKOW CHUCTEME
XUMHYECKUX d1eMeHToB J[.J. MeHaeneeBa

Paszpnen 2. XuMuyeckue peakuuu

Tema 2.1. Tunbl XUMHUYECKUX pEAKIUN

2. Knaccudukarys u THITBI

Conep:xanue

OK 01
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XUMUYECKHUX PEAKLUN C
y4acTUEM HEOPraHUYECKUX
BEIIIECTB.

CocraBieHre ypaBHEHHMH pEaKIMil COETUHEHHS, Pa3JIOKEHUS,
3aMeleHus, OOMEeHa, B T.4. PEaKIUi TOpPEHUs, OKHUCICHUS-
BOCCTAHOBJICHHSI.

ypaBHeHI/ISI OKHCJICHUS-BOCCTAHOBJICHUA. CTCIICHb OKHCIICHUS.
OxuciuTellb U BOCCTaHOBUTEIb. COCTaBIICHHE H YpaBHHUBaHUEC
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKum”I METOA0OM
QJICKTPOHHOI'O O6ananca. OKHCIMTEIBHO-BOCCTAHOBUTEIbHEIE
pcakiun B I[pUPOAC, TMPOU3BOACTBCHHBIX MHpoHCCCax U
JKUBHCACATCIIbBHOCTH OPIraHU3MOB

[IpakTuueckoe 3ansarue 3.
«Pemenue 3a1a4 1o
YPaBHCHUAM XUMHUYCCKUX
peaKuuii»

B Tom unciie npakTHYECKHUX 3AHATHH U JIA00PaATOPHBIX
padoTt

KonuuectBenHele  oTHOmieHuss B XUMuUU.  OCHOBHbIE
KOJIMYECTBEHHBIC 3aKOHBl B XUMHUU U PACYETHI 10 YPABHEHUSIM
XUMHYECKHX peakuuid. Monbp Kak eJuHHIIA KOJIMYEeCcTBa
BeulecTBa. MousipHass Macca. 3aKOHbl COXpPAHEHHsI MacChl U
sHepruu. 3akoH ABoraapo. MonsapHblii 00beM  ra3os.
OtHocuTenbHAsT IUIOTHOCTh ra3oB. Pacderbl 1o ypaBHEHHSIM
XUMHUYECKMX pPEaKUMH C UCMHOIb30BaHUEM Macchl, 00BeMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA.

Tema 2.2. DnekTpoauTuyeckas AMCCOLMAUSA U HOHHBIH 0OMeH

3. Teopus
AIIEKTPOTUTUICCKON
JIMCCOIIAAIIHH.

Conep:xanue

HoHbl. DNeKTpONUTHI, HEIIEKTPONUTHl. Peakuuu HOHHOTO
oOMeHa. CocraBieHHE pEaKkIUil HOHHOrO OOMeHa myTeM
COCTaBJIEHUS MX MOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHHH.
KucnotrHo-oCHOBHBIE  peakiuu. 3agaHusl Ha COCTaBJICHHE
MOHHBIX peaKIuii

Jlaboparopnast pabota 1.
“THUIBI XUMHUYECKUX

peakuun’.

B ToM 4uc/ie NPaKTHYeCKUX 3aHATHIH U J1a00pPaTOPHBIX

padoTr

HccnenoBanue TUNOB (IO COCTaBY M KOJIMYECTBY MCXOIHBIX U
00pa3yIOIIMXCs BELIECTB) M MPHU3HAKOB XMMUYECKUX PEaKIIHA.
[TpoBenenue peakiuii MOHHOrO OOMEHA, ONpPENENICHHE CPebl
BOJIHBIX pacTBOPOB. 3a/laHNs HA COCTABJICHNE HOHHBIX peaKkLnii

OK 01
OK 04

Paspnen 3. CtpoeHune U CBOMCTBA HEOPraHUYECKHUX BelIECTB
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Tema 3.1. Knaccuduxaiys, HOMEHKIIATypa U CTPOSHHE HEOPraHMYEeCKHUX BEIIECTB

4.

Knaccudukamms

HCOPTraHNYCCKUX BCILICCTB.

Conep:kanue

IIpenmer Heopranmyeckoil xumuu. IIpocTbie W CIIOXKHBIE
BenlecTBa. OCHOBHBIE KJIACChl CJIOXHBIX BEIIECTB (OKCHUBI,
TUAPOKCHUIBI, KUCIIOTHI, coiin). B3auMocCBsI3b HEOpraHMYECKHUX
BelIeCTB. ArperaTHble COCTOsIHUSA BelecTBa. Kpucraminueckue
U aMopdHbIe BelecTBA. THUIBI KPUCTAJUIMYECKUX PEIIETOK
(aromHas, MOJIEKYJISIpHAas, MOHHas, METaJIIINYECKast).
3aBUCUMOCTh  (PU3MYECKMX CBOWCTB BEIIECTBA OT THUIMA
KPUCTAIJIMYECKON  pelIeTKH.  3aBUCHUMOCTb  XMMHYECKOH
AKTUBHOCTH BEUIECTB OT BHJA XUMHYECKON CBSA3M U TUIA
KPUCTAUTNYECKOH pemeTku. [IprarHbl MHOTOOOpa3us BEIIECTB

[IpakTuueckoe 3ansarue 4.

«HOMeHKJ'IaTypa

HCOPTraHNYCCKUX BCIICCTB)

B ToM unciie npakTHYECKUX 3AHATHI U JIa0OPaTOPHBIX
padoT

Homenknatypa HeopraHMyecKux BELIECTB: Ha3BaHHE BELIECTBA
UCXONd M3 MX XUMHUYECKOW (opMysbl MIM COCTaBICHHE
XUMHYECKOH (OpPMYIBI HMCXOJIsl W3 Ha3BaHHs BEIIECTBA IIO
mexxayHapoanoit (MFOITAK) niu TpuBHanbHOM HOMEHKIIATYype.
Pemienne mpakTHuecKMX ~ 3aJaHWl MO  KiIaccuuKanuu,
HOMEHKJIATYpEe U XHUMHUYECKUM (GOopMysiaM HEOPraHMYECKUX
BEIIECTB PA3JIUYHBIX KJAcCOB (YrapHbIil ras, yriekMcibli Tras,
aMMHUak, raiieHas U3BeCTb, HeraleHas U3BeCTh, IUThEBask coa
U JpYrux): Ha3plBaTh U COCTABIATH (POPMYJBl XUMHUYECKUX
BEIIECTB, ONPEENATh NPUHAIICKHOCTH K Kiaccy.

HcTouHnKH XUMHUYECKOHM HMHpOpMauu (CpeacTB MaccCOBOM
uHpopmanuu, cetb MHTepHeT n apyrue). Ilouck nndopmanun
110 Ha3BaHUIM, HACHTU(PHUKATOPAM, CTPYKTYPHBIM (opMysaM

OK 01
OK 02
IIK 1.2.

Tema 3.2. DUBUKO-XUMUYECK

1€ CBOMCTBa HCOPTaHNYCCKUX BCILICCTB

5. Merajuisl.

Conep:xanue

OOue @Qu3MuecKkue M XUMHUECKHE CBOHCTBA METAJJIOB.
Crioco0Obl mostyueHusl. 3Ha4€HHE METaLIOB U HEMETAJIOB B
IPUPOE M KU3HEAEATEIBHOCTH YEJIOBEKA M OpPraHU3MOB.
Koppo3uss MeramnoB: BHIbI KOPPO3HM, CIIOCOOBI 3alllUTHhI

MCTAJIJIOB OT KOPPO3HUUN

OK 01
OK 02

[IK 1.2.
IIK 1.3.
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6. Hemerasuisl.

O6mue ¢u3nueckue U XUMHUYECKHE CBOWCTBA HEMETAJIIOB.
Tunuuesle  cBoiicTBa  HemerawwioB  [V—  VII  rpynm.
Knaccudukanus u HOMEHKJIATypa COEIUHEHHH HEMETallIoB.
KpyroBopoTbsl OMOreHHBIX 3JIEMEHTOB B IPUPOJIE

7. XUMHYECKHE CBOMCTBA
OCHOBHEBIX KJIACCOB
HEOPraHWYECKHUX BEIECTB
(OKCUAO0B, TUIPOKCUIOB,
KHCIIOT, COJIEH U Ap.).

3aKOHOMepHOCTI/I B HM3MCHCHHH CBOMCTB IMPOCTBIX BCHICCTB,
BOJOPOOHBIX COCI[PIHCHHFI, BBICHIUX OKCHUIOB U THAPOKCHUIOB

[pakTHueckoe 3ansiTHE 6.
«CocraBieHue ypaBHEHUI
XMMHYECKHX PEaKInii»

B TOoM unciie NpaKTHYECKUX 3aHATHI U J1a00PATOPHBIX
pa6oTt

CocraBieHre ypaBHEHUH XMMMUYECKHUX PpEAaKLUUH C y4dacTHEM
IIPOCTBIX M CJIOKHBIX HEOPIaHUYECKUX BELIECTB: METALUIOB U
HEMETAJJIOB; OKCHJOB METAJJIOB, HEMETAJUIOB U aM(OTEpHBIX
JJIEMEHTOB;  HEOPraHWYECKHUX  KHCIOT, OCHOBAaHUW U
aM(pOTEPHBIX TUIPOKCHUJIOB; HEOPraHUYECKUX coiei,
XapaKTEepU3YIOLUX UX CBOKCTBA.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUN
Ha CBOICTBa, COCTaB, MOJIyueHHE U 0€30MacHOE MCIOJIb30BaHUE
BaXHEHMIINX HEOPraHUMYECKUX BEUIECTB B ObITY U MPAKTUYECKOU
JIeATEIbHOCTH Y€JIOBEKA

Tema 3.3. UnenTudukanys HeOpraHMUECKUX BEIIECTB

JlaGopatopHnas paborta 2.
«Mnentudukanus

HCOPTaHNYCCKUX BCIICCTB».

Conep:xanue

B ToM 4uc/ie NpaKTHYeCKUX 3aHATHI U J1a00pPaTOPHBIX
padoTr

Pemenne skcnepuMeHTanIbHBIX — 3aJad 1O  XMMHUYECKUM
CBOWCTBAM METANIOB M HEMETAJJIOB, IO PACIO3HABAaHUIO H
MOJIyYEHUIO  COEAMHEHMH  METAUIOB M HEMETAJUIOB.
WNnentudukanus HEOpraHMUECKUX BEUIECTB C MCIOJb30BAHUEM
X (PU3MKOXMMHUYECKHX CBOWCTB, XapaKTEPHBIX KaYeCTBEHHBIX
peakuuii. KauecTBeHHble peakiuu Ha cyiab(par-, KapOoOHAT- U
XJIOPHU]I-aHUOHBI, HA KATHOH aMMOHMUS

OK 01
OK 02
OK 04
IIK 1.3.
IIK 1.5

17




IIpakTuueckoe 3ansarue 8.
(IpaKkTUKOOPHUEHTUPOBAHHOE
coaepxanue) Bona.

CpoiictBa Bozbl. COCTOSIHUE BOJbI, €€ pacIpOCTPAHEHHUE B
NpUPOJIE, 3HAYCHUE /IS KUBBIX OPTaHHU3MOB U XO35HCTBEHHOM
YKU3HU 4yenoBeka. KpyroBopoT BoJibl B IpUpPOJE.

Pa3znen 4. CTpoeHne M CBOMCTBA OPraunmveCKux BCIECTB

Tema 4.1. Knaccudukaus, CTpoeHHE 1 HOMEHKIIATypa OPraHUYECKUX BEIIECTB

8. [IpeameT opranuveckoi
XUMUU.

Conep:kanue

IlosBnenue u Pa3BUTHUC OpFaHquCKOﬁ XUMHUHU KaK HAYKH. Mecto
1 3HAYCHHC

OK 01

OpPraHUYECKON XMMHUU B CUCTEME ECTECTBEHHBIX HAYK.
XHWMHYECKOE CTPOCHUE KAaK IOPSIOK COCIUHEHUsS aTOMOB B
MOJIEKYJIE COIJIACHO MX BaJCHTHOCTH. OCHOBHBIE ITOJIOKECHMS
TEOPUM XUMHUYECKOTO CTPOCHHUS OPraHMYECKUX COCIUHEHUU
AM. DbyrtnepoBa. VYriepoAHbId  CKEJIET  OPraHUYECKOU
MOJIEKYJIBl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHMHUYECKOTO
CTpOeHHUsI MoJieKy. M3omepust U n30MepBL.

[Tonsatue o ¢yuxuuonansHoi rpymnme. Paaukan. IIpuHuIMIEL
KJIaCCU(UKALMU OPraHUYeCKHX COeAMHEHHH. MexayHapoaHast
HOMEHKJIATypa W NPHUHLUIBI HOMEHKJIATYPbl OPraHMYECKUX
coenuHeHuii. [loHaTtne 00 a30TcomEpXKAUX COETUHEHUSX,
OMoNIOTHYEeCKH aKTUBHBIX BellecTBax (yriaeBojax, JKUpax,
Oenkax u Jp.), BHICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED,
HOJIMMEp, CTPYKTYPHOE 3BEHO)

[IpakTuueckoe 3ansarue 9.
«CocTaBneHue NoJHbIX U
COKpaIlleHHBIX
CTPYKTYPHBIX (hopMy
OpPTraHUYECKUX BEIECTB)»

B ToM 4nc/ie NpaKTHYeCKUX 3aHATHI M J1a00PATOPHBIX
padoTr

HomeHnknarypa opraHMuecKuX COeIMHEHHH OTAEIbHBIX KIacCOB
(HaCBIHIeHHI)Ie, HEHACBIIIICHHBIC n ApOMATHYCCKUC
yIJI€BOAOPOABI, CIUPTHI, (EHONbI, albAETHIbl, KETOHBHI,
KapOoHOBBIe KHUCIOTBI H JAp.) CocTaBlieHHe TONHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (POPMYS OpPraHUYECKHUX BEIECTB
OTACJIBbHBIX KJIaCCOB, HCIIOJIB3YA nux Ha3BaHUA 10
CHUCTEMaTHYeCKOW M TPUBHAIBHOW HOMEHKIAType (STHIIEH,
aleTwieH, Tiaunepud, ¢eHosn, Qopmanpaerny, yKcycHas
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KHCIIOTa, riauiuH).  Pacdersr  mpocteiimeit  dopMyibl

OpPraHUYECKON MOJIEKYJIbl, HCXOJs M3 JJIEMEHTHOI'O COCTaBa (B
%)

Tema 4.2. CpoiicTBa opranuy

€CKUX COEeOUHEHNN

9. [IpenenpHBIC U

Conep:xanue

HenpeaeIbHbIe
YTJI€BO0POIbI

[IpenenpHble M HENpelesbHbIE YIIEBOJOPOAbl (AJIKaHBI U
LIUKJIOAJKaHbl). ['OopeHre MeTaHa Kak OJWH U3 OCHOBHBIX
UCTOYHHUKOB TeIJla B MPOMBIIUIEHHOCTH U ObiTy. CBoOHCTBa
NPUPOAHBIX YINIEBOAOPOAOB, HAXOXKIEHHE B IPHPOAE U
IIPUMEHEHHE AaJIKaHOB; HEINpeJeNbHble (AJIKEHbl, AJKUHBI M
alKaJMEeHbl) M apoOMaTHYECKHE YIJIEeBOJOponbl. l'opeHue
alleTUJIeHA KaK HCTOYHHMK BBICOKOTEMIIEPATYPHOTO MJIaMEHU JJIs
CBapKH U pe3KH METAJNIOB

10. Kucnopoacoaepxarine
COETMHEHUS

Kucnoponconepxamue coeauHeHus (COUpTl W (DEHOJBI,
KapOOHOBBIE KUCIOTHI U 3(PUPHI, albIETHIbl U KETOHBI, KUPBHI,
yraeBoasl).  IIpakTuueckoe TpUMEHEHHE  ATHICHTJIMKOJIS,
[JIMIEPUHA, (enomna. [Ipumenenue dbopmanbaeruia,
aleTANIB/IETU/IA, YKCYCHOM KHUCIOTBHI. MblIa KaK COJIM BBICHIUX
KapOOHOBBIX KUCIOT. MoIOIIe CBOWCTBA MbLIa

11. AzoTconepxarue
COEIMHEHUST

A3oTtcoaepikaiiue COEIMHEHUS (amuHBI u aMUHO
BricokoMounekysipHbIE COeAMHEHUSI (CHHTETUYECKUE U
OMOJIOTMYECKU-aKTUBHBIE).

Monomep, oumMep, CTpyKTypHoe 3BeHo. [lomnmepuzanus
STHJIEHA KaK OCHOBHOE

OK 01
OK 02
OK 04

HaIpaBJICHHUEC €0 UCIIOJIb30BaHUA.

['eneTnueckas cBsA3b MEKy KllacCaMU OPraHUYECKHUX
COE€IUHEHUN

JlaGopaTtopHas pabora 3.

B ToM umciie npakTHYECKUX 3aHSATHI U JJa00PaTOPHBIX padoT
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«ITpeBpaienus
OpraHUYECKUX BELIECTB MPHU
HarpeBaHUM».

ITosydyeHne STHIIEHA U U3Y4YEHHME €r0 CBOMCTB. MoaenupoBaHue
MOJIEKYJI M XUMHUYECKUX IPEBpalllCcHU Ha IIpUMEpe JTaHa,
JTUJICHA, ALICTUIIEHA U JP.

[IpakTnueckoe 3austue 10.
«CocraBieHue ypaBHEHUM
XUMUYECKHUX PEAKLUM C
y4acTHEM OpPraHUYECKHUX

BCIICCTB»

CBolicTBa OpPraHMYECKHMX COCJUHEHHI OTACJIBbHBIX KJIacCOB
(TpuBMaNbHAS W MEXIyHApOAHAs HOMEHKJIATypa, XUMUUYECKHE
CBOMCTBa, CIIOCOOBI TIOJIYYCHHS): TIpeAeibHbIC (QJIKaHBI H
LUKJIOAJIKaHbI), HETIpeesbHbIC (AJIKEHBI, aJIKUHBI U aJIKaJIUEHBbI)
U apoMaTHYeCKHe YrieBOIOPOAbI, CIHUPTHI U  (EHOIBI,
KapOOHOBBIE KUCIIOTHI U 3(PUPHI, AIbAECTUIBI U KETOHBI, aMUHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS. 3aJaHusd
Ha COCTABJICHME YPABHEHUH XMMHUYECKUX PEaKIMM C ydacTHeM
OpraHMYE€CKHUX BEIIECTB HA OCHOBAHUHU UX COCTaBa M CTPOCHUS

[IpakTnueckoe 3austue 11.
«CocTaBiieHHE CXEM

peaKIuiny

CocraBieHue cxeM peakuui (B TOM 4MCie MO MPeaIokKEeHHbIM
LENOYKAM I[PEBPALLEHUIN), XapaKTepU3YIOIIMX XUMHUYECKUE
CBOMCTBA OpPraHMYECKHUX COEAMHEHHUN OTHEIIBHBIX KJACCOB,
CIOCOOBI UX MOJYYEHHUS U Ha3BaHUE OPraHUYECKUX COEAMHEHUM
[0 TPUBHAJIBHOM WIM MEXAYHAPOJHOW CHCTEMATHYECKON
HOMEHKJIATYpE.

Pemenne npakTUKO-OpHEHTHUPOBAHHBIX TEOPETUYECKUX 3aTaHUN
Ha CBOMCTBA OPraHUYECKUX COCAUHEHUN OTIEIbHBIX KJIACCOB

Tema 4.3. Unentudukanus OpraHUMIeCKUX BEIIECTB, MX 3HAYCHHE U IPUMEHEHUE B OBITOBOM U
MIPOU3BOJICTBEHHOM JESITEIIbHOCTU YEIOBEKa

12. buoopranuueckue
COETMHEHUSL.

Conepxanue

[Ipumenenune u OuojOrMYeckas posib yriaeBoJgoB. OKucIeHHE
YIJIEBOIOB — UCTOYHMK 3HEPTUM KMBBIX OpraHu3moB. Ob6mactu
MPUMEHEHHUs] aMHUHOKUCIOT. [lpeBpamienuss OeiakoB NHUIIM B
opranusme. buonornyeckue ¢pynkuun 6enkoB. buomornueckue
¢byHKuM KupoB. Ponb opraHmdeckod XHMMHUU B pEHICHUH
po0JIeM MUIIEBON O€30MaCHOCTH

IIpakTnueckoe 3anstue 12.

B ToM 4unciIe NPaKTHYeCKUX 3aHATHH M 1a00paTOpHBIX padoT

OK 01
OK 02
OK 04
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“Unentuduxanus
OpPraHUYeCKHUX COCITUHCHHUN
OTJIETTbHBIX KJIaCCOB”

WneHtudukanuss OpraHMYeCKMX  COCJAMHEHUH  OTACIbHBIX
KJIacCoB (Ha TMpUMepe albJeTUI0B, Kpaxmala, YKCYCHOM
KHCJIOTBI, OEIKOB W T.II.) C HCIOJb30BaHUEM HUX (PHU3MKO-
XUMHUYECKHX CBOWCTB M XapaKTEPHBIX KAUYECTBEHHBIX PEaKIIUU.
Jlenarypanus Oeika TpH HarpeBaHuu. I[BeTHBIC peakIuu
0OenkoB. BO3HUKHOBEHHE aHAIUTHYECKOI'O CHUTHAIA C TOYKH
3peHUsT XUMHYCCKHX MTPOIECCOB MPHU MPOTEKAHHH KA4eCTBEHHOM
pEaKIuu, TO3BOJSIONICH HICHTU(PUIIUPOBATh MPEUIOKCHHBIE
OpraHMYECKHE BEIICCTBA

Paznen 5. KuneTuveckne u TepMOIHHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSA

XUMHUYECCKHUX peaKIII/Iﬁ

Tema 5.1. CkopocTh XUMHUYECKUX peakuil. XMMHUUECKOE paBHOBECUE

14. CxopocTb peakuuu, ee
3aBUCUMOCTb OT pa3IMYHbIX

(bakTOopoB

Conep:xanue
CKOpOCTh peakiuy, € 3aBHCUMOCTh OT Pa3IMYHBIX (PaKTOPOB:
IIPUPOJIBI pearupyrommux BEILIECTB, KOHIICHTpaluu

pearupyoomux  BEIIeCTB,  TEMIEparypbl W IUIOLAAU
PEaKIMOHHON TOBEPXHOCTH. TersoBbie dPPEKTh XUMUYECKHX
peakuuii. JK30- ¥ 3HAOTEPMHUUECKHE, PEAKIUH.

O6patumocTh peakuuif. XHWMHUUYECKOE pPABHOBECHE M €r0
CMELIeHHe  MOojA  JCWCTBHEM  DPA3IUMYHBIX  (PAKTOPOB
(KOHIIEHTpalMsl peareHTOB WUJIU MPOJYKTOB PEaKluu, JaBICHUE,
Temmeparypa) s CO3JaHHUA  ONTUMAJIBHBIX  YCIOBHM
MIpOTEeKaHNs XxuMuuyeckux npoueccon. [Ipunnun Jle [laTense

IIpakTndeckoe 3anstue 13.
«Pemenue 3agau»

B ToM 4unc/ie IPaKTHYeCKUX 3aHATHI M J1a00pPaTOPHBIX
padoTr

PemieHne NpakTUKO-OPUEHTUPOBAHHBIX 33JaHUM Ha aHAIU3
(bakTOpoB, BIUAIOIMX HAa HW3MEHEHHE CKOPOCTH XHMHUYECKOU
peakuuy, B T.4. C TMO3MLIMN SKOJIOTMYECKU 1eJIecO00pa3HOro
NOBEJCHUA B OBITY W TPYIAOBOM JEATEIBHOCTH B IEJAX
COXPAHEHHsI CBOEro 3/I0POBbSl M OKPYXKAIOUIEH NPHUPOJHOU
Cpenbl.

Pewenne [IPAKTUKO-OPUEHTUPOBAHHBIX 3a1aHUI Ha
npuMmeHenne npuHuuna Jlelllatense mma  HaxoxaeHUs
HaIIpaBJICHUS CMELICHUS PABHOBECUS XMMHYECKOM peakUuu U

OK 01
OK 02
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aHanu3 (aKTOPOB, BIMAIOIIMX HA CMEUICHHE XHMHUYECKOTO
paBHOBeECHUS

41

33

HUTOI'O:

O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOH 1M CHHMIIJIMHbI 39
IIpakTHYeckne 3aHATHA 8

CamocrosiTesibHas paboTa 33
IIpome:xkyTouHas arTecTanus (3a4er) 1
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3. YCJOBUS PEAJIM3AIIAU ITPOTPAMMBI YYEBHOM JIUCHUTIJINHBI

3.1. Ins peanu3alyi MPOrpaMMbl y4eOHOH JMCHUILTUHBI JOJDKHBI OBITH TPEIYCMOTPEHBI

CJICAYIOIINE CIeUalbHbIe TOMEIICHUS:

Kabuner XuMuu 1 OMOJIOTUH, OCHAIIICHHBI 000PYI0BaHUEM:

- KJIaccHas JIocKa, pabodee MecTO MperoaBaresi, yYAeHUYECKUE CTOJbI, CTYJbs TEXHUYCCKUMHU
CpeaCTBaMH O0y4YEHUS:

- TIK, BuaeonpoexkTop

- HamSIHBIE  TOCOOWs:  HAOOpBI  IMAPOCTEP)KHEBBIX ~ MOJENEH  MOJIEKYJ,  MOJCIH
KPUCTAUNTMYECKUX PEIIETOK, KOJUICKIIMU TPOCTBIX M CIIOKHBIX BELIECTB W/UIHM KOJJICKIHH
MOJMMEPOB; KOJUICKIMS TOPHBIX MOpPOJ W MHHEpaioB, Tabmuma MeHaeneeBa, y4deOHBIC
(bunbMsbl, MG POBBIE 00pa30BaTEIbHBIC PECYPCHI.

3.2. UuopmanoHHOe o0ecniedeHre peajn3aluu NporpaMmbl

3.2.1. [1leuaTHbie U3AAHUA

1. ladopuensn O.C.  Xumus 10 KII.

2. OO6mectBO ¢ orpaHudeHHON OTBeTCTBEHHOCThIO “JIPODA”: AxuuoHepHoe
obmectBo “UznmarenscTBo “IIpocsemenue”, 2021 T.

3. la6puensa  O.C. Xwumus 11 KII.

4. OO6mectBO ¢ orpaHudeHHON oOTBeTCTBEeHHOCThIO “JIPODA”: AxuuoHepHoe

obmectBo “UsnmarenscTBo “Ilpocsemenue”, 2021 T.

o. IMa6puensu O.C., OctpoymoB WU.I'., CnaakoB C.A. Xumus 10 k1. AKuuoHEpHOE
obmectBo “UznatenbctBo “TlpocBemenue”, 2021 r.

6. INabpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A., JIéskun A.H. Xumus 11 k.
AxunonepHoe obmectso “U3narensctBo “IIpocsemenune”, 2021 r.

1. Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipoznos A.A., JIynun B.B.; nox
penaknueit Jlynuna B.B. Xumwms. 10 ki, OOGmecTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
“INPODA”: AkmonepHoe obmiectso “UzmarensctBo “IIpocsemenuey, 2023 r.

8. Epemun B.B., Ky3smenko H.E., [Ipo3noB A.A., Jlynun B.B.; non pemaxnueit
Jlyauna B.B. Xumms 11 k. OOmiectBo ¢ OrpaHH4YeHHOM OTBeTCTBEHHOCTHIO ““‘/[PODA”;
AxkunonepHoe obmiectso “U3narensctBo “IIpocsemenue”, 2023 r.

9. Kysnemoa H.E., Tapa H.H., JIéskun A.H.; mom penmakuueir mpodeccopa
Kapnosoit A.A. Xumus 10 k1. AkiuonepHoe o6miectBo “U3narensctBo “IlpocBemenne”, 2021
T.

10. Ky3nenosa H.E., JIéskun A.H., IllatanoB M.A. Xumus 11 xi. AkiuoHepHoe
obmectBo “UznatenbcrBo “TIpocemenue”, 2021 r.

11. [lyzakoB C.A., Mamnuna H.B., [lonkoB B.A. Xumus 10 ki. AxuvonepHoe
obmectBo “UsmarensctBo “IIpocBemenune”, 2022 r.

12. IlyzakoB C.A., Mamnuna H.B., IlonkoB B.A. Xumus 11 kin. AxumonepHoe
obmectBo “UznatenbcrBo “TIpocBemenue”, 2022 r.

13. Pymutuc I'.E., ®enpnman ®.I'. Xumus 10 k1.  AxkumoHepHOEe O0OIIECTBO
“UznarensctBO “IIpocemenne”, 2022 r.

14. Pymutuc TI'.E., ®enpaman O.I. Xumus 11 k1.  AKIHOHEpPHOE OOIIECTBO
“UznatensctBo “IIpocBemenune”, 2022 r.
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3.2.2. DJIeKTPOHHbIE U31AHUA (3JIEKTPOHHbIE PeCypChl)

1. Angunocenosa, M. B. Xumus. bazoBwnii ypoBeHb: 10—I11 kmaccel : y4eOHHMK IS
cpenHero obmiero obpaszosanusi / M. B. AudunorenoBa, A. B. badkos, B. A. IlonkoB. — 2-¢
u3d., ucnop. u gon. — MockBa : MWM3pmarensctBo FOpaiit, 2023. — 290 c. —
(ObmeobOpazoBatenbubiii  1uki). —  ISBN  978-5-534-16098-7. —  URL
https://urait.ru/bcode/530422

2. Angunocenosa, HW. B. Xumus : y4eOHHMK ¥ TNPAKTUKYM JJI1  CPEIHETO

npodeccuonansHoro obpasosanwusi / . B. Audpunorenosa, A. B. babkos, B. A. [TonkoB. — 2-¢
u3J1., uctp. u jpon. — Mocksa : 3marensctBo IOpaiit, 2023. — 291 c. — (IIpodeccuonanbroe
obpasoBanue). — ISBN 978-5-534-11719-6. — URL : https://urait.ru/bcode/513807

3. launioykosa, H. I. Xumus B CTPOUTEIBCTBE : ydeOHOE MOCOOME Il CPEIHETro
npodeccuonansHoro obpazosanus / H. I'. TafinykoBa, . B. IllabanoBa. — 2-¢ u3g., ucnp. u
non. — Mocksa : U3parensctBo FOpaiit, 2023. — 256 ¢. — (IIpodeccuonanbroe
ooOpazoBanue). — ISBN 978-5-534-07624-0. — URL : https://urait.ru/bcode/516003 4.
Huxumuna, H. I O61as u Heopranndeckas XuMus B 2 4. YacTb 2. XuMHUs 27IEMEHTOB : YUeOHUK
U TPaKTHKYM Ui cpeaHero mpodeccuonanpHoro obpazosanust / H. I'. Hukurtmna, B. .
['pebenbkoBa. — 2-e u3j., nepepad. u non. — Mocksa : M3garensctBo FOpaiit, 2023. — 322 c.
— (IIpodeccuonanpHoe o6OpazoBanue). — ISBN 978-5-534-03677-0. — URL
https://urait.ru/bcode/514850

5.  Oneiinuxos, H. H. Xumusi. AATOPUTMBI pEIICHUS 3a/1a4 U TECTHI : yueOHOe Tocooue st

cpenuero npodeccruonanbHoro oopazosanus / H. H. Onelinukos, I'. I1. MypaBbeBa. — 3-€
U3, uctp. u gon. — Mocksa : U3narenscrso FOpaiit, 2023. — 249 ¢. —
(ITpodeccuonanproe oopazosanne). — ISBN 978-5-9916-9665-4. — URL :
https://urait.ru/bcode/513860

6. Pocun, 1. B. Xumus. YUeOHUK U 331a4HUK : ISl CPETHETO MPO(eCcCHOHAITBHOTO
obpazoBanus / U. B. Pocun, JI. /1. Tomuna, C. H. ConoBseB. — Mocksa : 31atenscTBO
FOpaiit, 2023. — 420 ¢. — (IIpodeccuonanproe oopazopanue). — ISBN 978-5-9916-6011-
2. — URL : https://urait.ru/bcode/512022

7. Cmaco, H ®. O6mas u nHeoprannueckas xumusi. CripaBoYHUK : yueOHOE ocoOue AJis
cpennero npodeccuonanbHoro oopazopanus / H. @. Crace. — 4-e uzn. — Mockasa :
N3znarensctBo FOpaiit, 2023. — 92 c. — (IIpodeccuonansHoe o6pazoBanue). — ISBN 978-
5534-09179-3. — URL : https://urait.ru/bcode/513072

8. Tynuxun, E. U. Xumus. B 2 4. Yacts 1. OOmias u HeopraHuveckast XuMus : y4eOHUK TSt
cpenHero npodeccruonaabHoro oopazosanus / E. . TynukuH. — 2-¢ u3A., UCHp. U IO, —
Mocksa : U3natensctBo IOpaiit, 2023. — 385 c. — (IIpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-02748-8. — URL : https://urait.ru/bcode/513730

9. Xaxanuma, T. M. Opranudeckas XUMHs : yIeOHOE MTOCOOHE JIUIS CPETHETO
npodeccuonansHoro oopazosanus / T. . Xaxanuna, H. I'. OcunenkoBa. — Mocksa :
NznatenberBo FOpaiit, 2023. — 396 ¢. — (IIpodeccnonansaoe oopazoBanue). — ISBN
978-5534-00948-4. — URL : https://urait.ru/bcode/510483

10. Xwumus : yaeOHHK JIs cpeHero npodeccruonanbHoro oopasosanus / F0. A. Jlebenes, I'. H.
®danees, A. M. 'ony6es, B. H. [llanoBain ; mox obmieit pexakmueii I'. H. ®aneeBa. — 2-¢
u31., nepepad. u non. — Mocksa : U3natensctBo FOpaiit, 2023. — 431 ¢c. —
(ITpodeccuonansuoe oopazosanue). — ISBN 978-5-9916-7723-3. — URL :
https://urait.ru/bcode/513073
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11. https://himija-online.ru/ (Xumus oxaiin)
12. www. chemistry-chemists. com/ index. html (s;mexTpoHHBIi KypHAT «XUMUKA ¥ XHMHUS»).
13. www. pvg. mk. ru (omummnuana «Ilokopu BopoObeBbI TOphI»).

14. www. hemi. wallst. ru («Xumus. O6pa3oBaTEIbHBIA CAUT JJIS IIIKOJIBHUKOBY).

15. www. alhimikov. net (OGpa3oBaTenbHBIN CAUT IS IIKOJILHUKOB).

16. www. chem. msu. su (3nexkTpoHHas OHOIMOTEKA IO XUMUM).

17. www. hvsh. ru (;kypHan «XuMHS B LIKOJIE).

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOM

AACHUITIINHBI

Dopmupyemeole Pe3ynvmamut 00yuenus Memoowvt ouenxu
KomnemeHyuu
OK, IIK
OK 01 1) chopMUPOBAHHOCTH TECTUPOBAHUE
OK 02 MIPEICTABJICHUI: 0 xuMudeckon | Keiic 3amanus
OK 04 COCTaBJIAIOLIECH €CTECTBEHHOHAYYHON | xyvmueckuii
OK 07 KapTHHbI MUPA, POIM XUMHU B OSHAHUA | 1o
MK 1.2 SABIIGHUW TPUPOIIBI, B (POPMUPOBAHUU .

2. YCTHBIM OIIPOC
K 1.3 MBIIUICHUSI U KYJIbTYPbl JIMYHOCTH, €€ N .
K 1.5, (byHKIMOHATBHOT PAMOTHOCTH, (pOHTAJIbHBIN TMCHMEHHBIN

HE00X0TUMOI TUIS peleHus | Ompoc

MPaKTUYECKUX 3aJad M DKOJOTHYECKH
000CHOBAaHHOTO OTHOIIEGHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

2) BIAJEHUE CUCTEMOM XHMHUYECKHX

3HAHMH, KOTOpast BKJIFOYAECT:
OCHOBOIIOJIAraroIime IIOHATHS
(XUMHYECKUH 9JIEMEHT, aTom,

3NIEKTpOHHast 00o0JlouKa aroma, s-, p-,
danekTpoHHbIE OpOMTaTM aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTD,
AIIEKTPOOTPHULIATEIBHOCTD, CTETICHb
OKHUCJICHHs, XUMHU4YECKas CBsA3b, MOJIb,
MOJISIpHAsE Macca, MOJISIpHBIH 00beM,
YIJIEPOAHBIN CKeNeT, (YHKIHMOHAJIbHAs
rpynmna, pagukai, U30Mepus, H30MEpHI,
TOMOJIOTHUECKUN pan, TOMOJIOTH,
YIII€BOIOPOBbI, KHCIIOpPOJI- u
a30TcozeprKalue COEJIMHEHUS,
OMOJIOrMYecKH  aKTHBHBIE  BelIeCTBa
(yrneBoabl, JKUpBI, O€JKH), MOHOMED,
MOJINMED, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHMUS,
KpUCTAJJIMYECKass ~ pelieTka,  THIIbI
XUMHUYECKHX pPEaKIUH (OKUCIUTEIHHO-
BOCCTaHOBUTENbHBIE, 9K30-U
SHAOTEPMUYECKUE, pEaKIUd HOHHOTO
obMmeHa), pacTBop, 3JICKTPOJIUTHI,
HERJICKTPOJIUTBHI, IEKTPOIUTUYECKAs

scce, 10KIajbl, pedepatsl [
OLICHKA

COCTaBJICHHBIX ITPE3CHTALNN
10 TEMaM paszelia

KOHTPOJIbHAsA
pabota

OLICHKa
CaMOCTOSITEIILHO

BBITIOJTHCHHBIX 3a/IaHUN
nuddepeHnmpoBaH

HBIH 3a4eT MPOBOJIUTCS B
dbopme TecTUpOBaHUS
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JIMCCOIHAIINS, OKHCJIUTEND,
BOCCTAHOBUTEJb, CKOPOCTh XWMUYECKOU
peaklny, XUMHUYECKOE PaBHOBECHE),
TEOPUH U 3aKOHBI (TEOPUS XUMUUYECKOTrO
CTPOCHUsI OpraHuyeckux BemiecTB A.M.
bytnepoBa, Teopust 3IEKTPOIUTUUECKON
JIMCCOIMAIINN, TICPUOJUYECKUN  3aKOH
HA.N. MenneneeBa, 3aKOH COXpaHECHUS

MaCCBI), 3aKOHOMEPHOCTH,
CHUMBOJHYECKUH SA3BIK XHUMMHU,
(baKTOJ'IOFI/ILIeCKI/Ie CBCACHU (6]
CBOﬁCTBaX, COCTaBc, IMMOJIYYCHHUH u
0e30macHOM HCIIO0JIb30BaHNH
BaKHEHIITNX HCOPraHN4YCCKUX u

OpPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;
c(hOpMUPOBAHHOCTh YMEHUW BBISBISATH
XapakTepHbIE MPU3HAKH W B3aUMOCBS3b
M3yYECHHBIX TIOHATHH, MIPUMEHSTH
COOTBETCTBYIOLINE MOHSTHUSA pu
ONMCAHUU  CTPOEHUS U  CBOWCTB
HEOPraHUYECKUX u OpraHNYeCKUX
BEILIECTB U MX MPEBPALICHUI; BBISBIATH
B3aMMOCBSI3b XMMHUYECKMX 3HAHUWA C
MOHATUSIMUA U TPEACTABICHUSIMU APYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

4)  chopMHUPOBAHHOCTH YMEHUI
UCITOJIb30BaTh HaMMEHOBaHHUS
XMUMHYECKUX COEIMHEHUH

MEXYHApPOJHOIO0 COK03a TEOPETHUECKON
u HpI/IKHaI[HOﬁ XUMHHU U TPUBHUAJIBHBIC
Ha3BaHUS BaKHEHIITNIX BECUICCTB (BTI/IJ'IGH,
aleTUJIeH, TJIULEPUH, ¢benon,
dopManbaerua,  yKCycHas — KHUCIOTa,
IVIMIWH, YrapHbId ra3, YIJIEKUCIIBbIA ras,
aMMUaK, rapi€cHas HM3BECThb, HETalicHad
U3BECTh, NUThEBAs coJa M JIPYrHXx),
COCTaBJIATh (DOPMYIIBI HEOPTraHUUECKUX U
OpraHMYECKUX  BELIECTB, YypaBHEHMS
XMMUYECKUX pPEaKLUuid, OOBACHATh UX
CMBIC; IOATBEPXKAATh  XapaKTEPHbIE
XUMHUYECKHE CBOIICTBa BELIECTB
COOTBETCTBYIOIIMMHU IKCIEPUMEHTAMU
3alIUCAMHM  YPaBHEHMH  XMMHYECKHX

peaxkLuii;

5) chopMUpOBaHHOCTH yYMEHUI
yCTaHaBIIMBATh MPUHAICKHOCTD
W3YYEHHBIX HEOPTaHHYECKUX u
OpTaHNYECKHUX BEIIIECTB K
OTpeJIeieHHBIM KJaccaM U Tpynmnam
COCIMHEHUHM,  XapakTepu3oBaTb  HX

COCTaB M  BaXHEHIIME  CBOMCTBA,
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OTpEENATh BHIIBI XUMHUYECKUX CBs3eit
(KoBajieHTHAsi, MOHHAsI, METaJUIMYecKas,
BOJIOPOJIHAS), THUIIBI KPHCTAITMYECKUX
PEIIETOK BEIIECTB;

KJIacCU(UIIUPOBATh XUMUYECKHE
peaxiuu;

6) BiIameHHE OCHOBHBIMH METOJAMHU
HAyYHOTO  [O3HAHMA  BEIIECTB U
XUMUYECKUX sIBJICHUH  (HaAOJIOICHHE,
U3MepeHue,

HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

7)  chopMUPOBAHHOCTH YMEHUI
MPOBOAMWTH PACYETHl MO XUMHUYECCKHM
dbopMyliaM U YpPaBHCHHSIM XUMHUYECKUX
pEaKIuii ¢ UCTIOIB30BAHUEM (PUIUICCKUX
BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHONH  CTOPOHBI:  MAacCHl,
o0beMa (HOpMalbHBIE YCIIOBHS) Ta3oB,
KOJIMYECTBA BEIIECTBA; HCIOJIB30BATh
CUCTCMHBIC XWMHYCCKHC 3HAHHS IS
NPUHITHS ~ PEIICHUH B  KOHKPETHBIX
JKU3HECHHBIX CUTYaIUsX,

CBSI3aHHBIX C BEUIECCTBAMH H UX
MIPUMEHEHUEM;

c(hopMUPOBAHHOCTH yMEHUH
TUTAHUPOBATh M BBIMIOJHATh XUMUYICCKUI
DKCIIEPUMEHT (mpeBparteHus
OpPTraHUYeCKUX BEIIICCTB npu
HarpeBaHWH, TIIOJIyY€HHE OTHIIEHA W
U3y4eHHE €ro CBOWCTB, KaueCTBEHHBIC
peaKuu  Ha  QJBJETHIbI, Kpaxmall,
YKCYCHYIO  KHCIOTY; JIeHATYypaIHsI
OCTKOB TNpW  HAarpeBaHWH, IIBETHHIC
peaknuyu OENKOB; TPOBOAWUTH PEAKIUU
MOHHOTO OOMEHa, ONpEeAeIsATh Cpery
BOJHBIX  PAacTBOPOB,  Ka4eCTBCHHBIC
peakuuu Ha cynabdar-, kapOoHaT- U
XJIOPHJI-aHUOHBI, Ha KAaTHOH aMMOHHUS;
pemarp SKCIEepUMEHTAIbHBIE 3a/1a4H 10
temam "Mertamnel" u "Hemeramnel") B
COOTBETCTBUU C TIPaBHJIAMH TEXHHKHU
Oe3omacHocTHM  HpH  OOpallleHuu ¢

BEILIECTBAMU " 1a60paTOpPHBIM
00opyI0BaHUEM; MIPEACTABISITh
pe3yabTaThl XUMHUECKOTO 3KCIIEPUMEHTA
B dopme 3arucu ypaBHEHUI
COOTBETCTBYIOILIUX peaxiuit u
(GbopMyIHUpOBaTh BHIBOJIBI HA OCHOBE 3TUX
pe3ysbTaToB;

9) chopMUPOBAHHOCTH yYMEHUS
AHATM3UPOBATH XUMHUYECKYIO

UHPOPMALIMIO, TOIYYAaEMYI0 M3 Pa3HBIX
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HUCTOYHHUKOB (cpencts MaccoBOU
uHpopmanuu, cetb IHTEpHET U apyrue);

10) chopMuUpOBaHHOCTH yMEHUH
coOnrofarb  MpaBWila  3KOJOTUYECKU
11eJ1eco00pa3HOro MoBeACHUsI B OBITY U
TPYAOBOM  JIEATENBHOCTH B  LENAX
COXpaHEHMsI  CBOEr0  3/I0pOBbi U
OKpYKaroleu MPUPOAHOMN cpebl;
YUUTBHIBaTh OMACHOCTh BO3JCUCTBUS Ha
JKUBbIE  OpPraHM3Mbl  OINpPEACNICHHBIX
BEIIECTB, MOHMMAas CMBICH IOKa3aTess

NpeaeabHON JIOITyCTUMOM
KOHIICHTPAIIUH;

11) s oOyuaromuxcs c
OTPaHUYCHHBIMHU BO3MOKHOCTSMU

3I0pOBBS: CHOPMHUPOBAHHOCTH YMEHHS
OPUMEHSTh 3HAHUS 00  OCHOBHBIX
JOCTYIHBIX METOJIaX MO3HAHUS BEIECTB
Y XUMHUYECKUX SIBJICHUN;
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AHHOTALUSA PABOYEM MPOI'PAMMOBI JUCHUNJIIUHBI (MO YJIA):
C0O0.01.06 «Xumusn»

1. ejb ocBOEHUS TMCUUILITHHBI (MOTYJINA):

(hopMHUpOBaHHE CHUCTEMbl XHMHYECKHUX 3HAHMW KakK BaKHEHIICH COCTaBIISIOIICH
€CTECTBEHHO-HAYUYHOM KapTHUHBI MHUpPA, B OCHOBE KOTOPOM JI€KaT KIIIOYEBBIE IOHSATHUS,
(dbyHIaMeHTAIbHBIC 3aKOHBI M TEOPUH XUMUU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE M TIOHUMAaHU €
CYIIIHOCTH JIOCTYIHBIX OOOOIIEHWA MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHUE C
HMCTOPHUEH MX Pa3BUTHs M CTAHOBJICHUS,

(dhopMUpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHUS BEUIECTB U
XUMUYECKUX PEaKIUi, HEOOXOIUMBIX JJI MPHOOPETCHUSI YMEHUM OPUEHTHPOBATHCS B MHUPE
BEIIECTB W XHMHYECKUX SBJICHHH, WMEIOIIMX MECTO B TMPHUPOJE, B MPAKTHYECKON H
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHHH U CIOCOOOB NEATENbHOCTH, CBA3AHHBIX C HAOIIOJEHUEM U
00BSCHEHUEM XMMHUYECKOTO IKCIIEPUMEHTA, COOJIIO/ICHUEM TPaBHJI 0€30IacHOr0 OOpamieHus ¢
BEIIIECTBAMH

2. MecTo THCHMILUINHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbI:

0011e00pa3oBaTeIbHBI UK

VYyeOnas aucuurinaa COO.01.06 Xumusi OTHOCUTCS K 0011€00pa3oBaTeIbHOMY HUKITY
B CTPYKType OCHOBHOH TpodeccnoHambHON oOpazoBaTenbHOW mporpammbel  44.02.02
IIpenogaBaHue B HAYaIbHBIX KJaccax.

3. TpebGoBaHus K pe3yJibTaTaM OCBOEHHUS TUCHUILINHBI (MOIYJIs1):

Pabouas mnporpamma y4yeOHOM JMCLMIUIMHBI HAalpaBieHa Ha pa3BUTUE OOIIUX MU
npodeccuonansubie komnereHnuu (OK, 1K)

OK O0I. BeiGupath cmocoObl pemieHus 3agad Npo(ecCHOHANbHOM AeaTeNbHOCTH
NPUMEHHUTEIBHO K Pa3IMIYHBIM KOHTEKCTaM;

OK 02. Hcnonb30BaTh COBPEMEHHBIE CpeJICTBA IOWCKA, aHAIN3a U UHTEPIpEeTalnuu
uHpOpMaLnU, U UHPOPMALIMOHHBIE TEXHOJIOTHU JJIS BBIIOJHEHHUS 3a7ay NpodeccuoHanbHON
NesITeTTbHOCTH,

OK 04. DddexTnBHO B3aMMOAECHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaH/IE;

OK 07. CopnelicTBOBaTh COXpPAaHEHUIO OKPY)KaOIIEH Cpefbl, pecypcocOepekeHuto,
OPUMEHATh 3HaHUS 00 W3MEHEHMM KIMMaTa, NPUHIMIIEI OepekIMBOrO IMPOU3BOJICTBA,
3 PEKTUBHO ACHCTBOBATH B UPE3BBIYAWHBIX CHTYAIIUSX;

[IK 1.2. Opranu3oBbiBaTh Mpolecc OO0y4deHHs OOy4alolMXCsl B COOTBETCTBUHU C
CaHUTApHBIMM HOPMaMH U IPaBUIIaMHU

I1IK 1.3. KonTponupoBath 1 KOpPpEKTUPOBAThH Mpoliecc 00yUYEeHUs], OLIEHUBATh PE3yNbTaT
o0OydeHus 00y4Jaromuxcst

[1IK 1.5. Boibupars u paspabarbiBaTh y4eOHO-METOIMUYECKHE MaTepHalbl Ha OCHOBE
OI'OC u npumepHbIX 00pa30BaTENIbHBIX IPOrPaMM C YYe€TOM Turma o0pa3oBaTeNIbHOMN
OpraHu3aIi, 0COOCHHOCTEN KJ1acca/TPYIIbl U OTACITBHBIX 00yYaIOIIUXCs

4. OOwasi TpyA0eMKOCTh JMCHUILIMHBI (MO1Y.151) cocTaBJsieT 41 yac.
5. Cemecrp: 2,1.
6. OcHoBHBIE pa3eibl JUCHUIJIMHBI (MOYJIs1):

Paznen 1. OCHOBBI CTPOEHMS BEILIECTBA

Paznen 2. Xumunueckue peakuuu
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Pazgen 3. Ctpoenue u cBOWCTBa HEOPTAHUYECKUX BEIIECTB
Paznen 4. CtpoeHue 1 CBOMCTBAa OPraHUYECKUX BEIIECTB
Pasgen 5. Kunerndeckue M TEpMOAMHAMUYECKHE 3aKOHOMEPHOCTH IIPOTEKAHMS
XUMUYECKUX PEAKITUi
7. dopMa TeKylmero KOHTPOJIA YCNEBAeMOCTHM M NPOMEKYTOYHOH ATTECTAIUM:
3a4eT C OLIEHKOM.
8. ABTOpBI COCTABHUTEJIN:
Onunoa J[.M. nmpenonasarens kadeapsl CI1O JATTIY um.P.'am3aroBa,
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