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1. IACHHOPT PABOYEHN TITPOI'PAMMBI YYEBHOM U CHUATIIUMHBI
OV .11 Xumusn

1.1. O6aacTh NpUMeHeHUs padodyeil MPOrpaMmbl

PabGouast mporpamma yueOGHo¥l aucuummuael OY.11 Xumusa sBisercs
4acThbl0O OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl TOJTOTOBKH CIIELUAIMCTOB
cpeanero 3eHa (nmanee — IMIICC3) B coorBercTBUU ¢ PI'OC no cnenuaabHOCTH
CIIO 23.02.01 Opranu3zaiius NepeBO30K U YIIpaBiIeHUE Ha TpaHCIIOPTE (110 BUIAM)
1.2. Mecto y4yeOHoM nucuuniinubl B cTpykrype IIIICC3:

Vyeonas qucuummHa OY /.11 Xumus oTHOCUTCS K 00111€00pa3oBaTEIbHOMY
UKITY.
1.3. llean W 3a7ayM JMCUMILUIMHBI — TPeOOBaHUsI K pe3yJbTaTaM OCBOEHHS
TUCUMILIAHBI:

collepkKaHue TMporpaMMbl  XHMHSL  HAMpaBJIEHO HA JOCTIKEHHUE CIEAYIOIIUX
neJsei:

* (opMHUpOBaHHE YMEHHUS OIEHWBATh 3HAYMMOCTH XWMHUYECKOTO 3HAHUS IS
KaXKJIOTO YeJIOBEKa;

* (opmupoBaHHE METOCTHOTO TMPEACTABICHUS O POJM XUMUU B CO3JaHHUH
COBPEMEHHOW €CTECTBEHHO — HAyYHOM KApTUHBI MHpPA; YMEHHS OOBSICHITH
OOBEKTHI U TIPOLIECCHI OKPYXKAIOIIEH JEeHCTBUTEILHOCTH: PUPOTHOM, COIIMATIBHOM,
KyJIbTYPHOH, TEXHUIECKON CPEIIbI, - UCITONIB3YS IS 3TOTO XUMHUECKUE 3HAHWS,

* pa3BUTHE YMEHUH pa3andarh (GaKkThl U OIICHKH, CPABHUBATH OIICHOYHBIC BHIBOIBI,
BUJICTh WX CBS3b C KPUTEPHSIMH OIICHOK M CBSI3b KPUTEPUEB C OIpPEACIICHHOMN
CUCTEMOM LIEHHOCTEH, (OPMYITUPOBATh U 0OOCHOBLIBATH COOCTBEHHYIO MO3UIIHIO;

* mpuoOpeTeHHWe OmbITa Pa3HOOOPA3HOW  NMEATCNBHOCTH, TIIO3HAHUS W
CaMOTIO3HAHUS; KITFOYEBBIX HABBIKOB, MMCIOIIUX YHHUBEPCATHLHOE 3HAYCHUE IS
pa3NUYHBIX BHUJOB JICATEIHHOCTH (HABBIKOB peEIICHUS NPoOJieM, MPUHATUSA
pelIeHu, ToucKa, aHaiau3a W o0paboTkM WHOOpPMAIUU, KOMMYHHUKATHBHBIX
HABBIKOB, HABBIKOB HW3MEPEHHM, COTPYIHUYECTBA, OE30MACHOTO OOpaIleHUus C
BEII[ECTBAMHU B IMIOBCEIHEBHON KU3HH).

* UCTIOJIb30BaHNE MPUOOPETEHHBIX 3HAHUN U YMEHUH ISl pEIICHUS] TPAKTUIECKUX
3a7]a4 ITOBCEIHEBHOM >KM3HM, oOecrieueHrusl 0€30MacHOCTH COOCTBEHHOM JKM3HHU,
pPaIMOHAIIBHOTO TPUPOJIOTIONB30BAHUSI U OXPaHbl OKPYXKAIOIIEH cpeasl U
BO3MOYKHOCTh TPUMCHCHHS 3HAaHWUW TIPH PENICHUM 3a7a4, BO3HHKAIOIINX B
nociaeaAyomiel mpopecCuoHaTbHON EeATeIbHOCTH.

OcBoeHHe cojepKaHUsl y4eOHOW IUCIUIUIMHBI Xumus obecnieynBaeT
JOCTHXKEHHE CTYACHTaMU CJIEIYIOUIUX Pe3yJ/JIbTaTOB:

* TUYHOCHIHBIX

— YyBCTBO TOPJIOCTU U YBAKEHUS K HCTOPUU U JIOCTUKEHUSIM OTEUECTBEHHOMU
XUMUYECKON HAyKH; XHMHYECKH TPaMOTHOE TOBEACHHE B MpodecCHOHATHHOU
NEATETPHOCTH W B OBITY TpPU OOpAIllEHUH C XUMHUYECKHMU BEIIECCTBAMU,
MaTepuajiaMH U MpoLeccamu;



— TOTOBHOCTH K MPOJIOJDKCHHUIO 00pa30BaHUS U MOBBIIICHUS KBaTU(UKAIIUU B U3~
OpaHHON MPOQPECCUOHATILHON JESTEIPHOCTH M OOBEKTHMBHOE OCO3HAHHME POJIH
XUMHUYECKUX KOMIIETECHIIUN B ATOM;

— YMEHHE WCIOIb30BaTh JOCTHXKEHUS COBPEMEHHOM XUMUYECKOM HayKu U
XUMUYECKUX TEXHOJOTUN ISl TOBBIIIEHUS COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO
pa3BUTHS B BBIOpaHHON TTPO(ecCHOHaNbHOM e TeIbHOCTH;

— YMEHHUE CaMOCTOSTENIbHO JOOBIBaThH HOBBIE [JIsi CeOsl XMMHUYECKHE 3HAHUS,
UCTIOJIB3YS AJISl 3TOTO AOCTYIHbBIE HCTOYHUKH UH(pOpMAIINH;

— YMEHHE BBICTPAMBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIICHHS B KOMAaHJE IO
pelIeHnIo O0IIKX 3a/1ay4;

— YMEHHUE YHOPABIATh CBOEHW IIO3HABATENBHOW JEATEIBHOCTBIO, IPOBOIAUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEJJIEKTYaJIbHOTO Pa3BUTHS;

* MemanpeomMemHuix:

— HCMOJIb30BAHUE PA3JIMYHBIX BUJIOB MMO3HABATEIIBHOM JIESITEIBHOCTH U OCHOBHBIX
MHTEJUICKTYaJIbHBIX Olepanuil (MMOCTaHOBKU 3a7adyd, (OPMYJIUPOBAHUS THUIIOTE3,
aHaiM3a W CHUHTE3a, CpPaBHEHUsS, OOOOIICHMS, CHUCTEMAaTU3allUH, BBISBICHHUS
MPUYUHHO-CJIEICTBEHHBIX CBA3EH, MOKMCKA aHAJIOrOB, (OPMYIUPOBAHUS BHIBOJIOB)
JUISl pEUIEHUs TOCTaBJICHHOM 3aJaui, IPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS
(HaOmro/leHrs, HAYyYHOTO OHKCIIEPUMEHTA) Il M3YYEHHs] Pa3IMYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIUMOCTH
CTaJIKUBAThCA B MpoeccuoHanbHOU chepe;

— HCHOJB30BAHME PA3JIMYHBIX HMCTOYHUKOB I TMOJYYEHUS XHUMHYECKOU
uH(poOpMaMu, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTb I JIOCTHXKEHHUS XOPOIIUX
pe3yabTaToB B mpodeccruoHanbHol chepe;

— yYMEHHUE TE€HEepPUPOBATH WJEU M OMpPEAeNsATh CPEACTBA, HEOOXOAUMBIE ISl UX
peanu3anuu;

— YMEHHE UCIO0JIb30BATh PA3IUYHbIE HICTOUHHUKH JUISl TOJTYYEHUS XUMUYECKON WH-
(dbopMmaruu, OLEHUBATh €€ JOCTOBEPHOCTH;

— YMEHUE aHAIM3UPOBATh U MPECTABIATh HHOOPMAITUIO B PA3IMYHBIX BUJAX;

— yYMEHHE MyOJUYHO TPEICTaBIATh PE3YJIbTaThl COOCTBEHHOTO MCCIICIOBAHUS,
BECTU JMCKYCCHUH, JOCTYIIHO M TapMOHHUYHO coueTas cojaepkaHue U (Hopmbl
npecTaBisieMoi nHpopmaiuu;

* NPeOMemHblxX.

— c(hopMHUPOBAHHOCTH MPEJICTABICHUN O MECT€ XMMHH B COBPEMEHHON Hay4yHOU
KapTUHE MHpA; IMOHMMAHHE PpOJIM XUMUU B (OPMUPOBAHMHM Kpyrosopa u
(GYyHKUIHMOHAJIBHOM TPaMOTHOCTH YeJIOBEKA JIJISl PEIlIeHUs MPAKTUYECKUX 3a/1ay;

— BJAJICHHE OCHOBOIOJIATAIOIIMMHU XUMHUYECKUMHU TOHATUAMH, TEOPHUSIMH,
3aKOHAMM W 3aKOHOMEpPHOCTSIMU; YBEPEHHOE IOJIb30BAHUE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

— BJIQJICHHE OCHOBHBIMH METOJIaMH HAYYHOTO IO3HAHUS, HCIOJIb3YEMBIMU B
XUMHH: HaAOJIOJIEHUEM, OINHMCAHUEM, HW3MEpPEHUEM, OHKCIHEPUMEHTOM; YyMEHHE
00pabaThiBaTh, OOBICHATH PE3YIHTATHl MPOBEJACHHBIX OMBITOB M JIEJIaTh BBIBOIBI,
TOTOBHOCTb M CHOCOOHOCTh MPHUMEHSTh METOJbl TO3HAHUA TPU PEIICHUU
PaKTUYECKUX 33]1aY;



—Cc(OpMUPOBAHHOCTh YMEHHUS JaBaTh KOJIMYECCTBEHHBIC OIICHKA W TIPOU3BOJUTH
pacyeTsl 0 XUMHUYECKUM (GOpMyJiaM U YPaBHEHUSM;
— BJIaJICHHE TIpaBUJIaMU TEXHUKU 0€30MacHOCTU MPH UCIIOJIb30BAHUN XUMHUYECKUX
BEILIECTB,;
— c(opMUPOBAHHOCTh COOCTBEHHOM MO3UIIMHM IO OTHOUICHUIO K XHUMHYECKOU
uH(dOopMaIuK, MOTy4aeMOr U3 pa3HbIX HCTOYHUKOB.

B pe3yabTare ocBoeHUs1 y4eOHOH TUCHMIIMHBI 00y4YAKOLUICS TOJIKEH
3HATH:

- BAOXXHECHUIIHNE XWMHUYECKUE NOHSATHS: BEIIECTBO, XMUMUYECKHUW 3JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCHUTEJbHBIC aTOMHAas W MOJEKYJApHas MAaccChl, HOH,
aJUVIOTPOIMS,  HU30TONBI, XUMHYECKAss  CBSA3b,  OJIJIEKTPOOTPHULATEIBHOCTb,
BAJICHTHOCTh, CTENEHb OKHUCIIEHHUS, MOJIb, MOJIIpPHAs Macca, MOJISIPHBIA O00BEM,
BEIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS, PACTBOPBI, AIEKTPOJIUT
U HEJIEKTPOJUT,  JJEKTPOJMTHYECKAs  JUCCOLMALMSA,  OKHCIUTEIb U
BOCCTAHOBUTENb, OKHCJICHHE W BOCCTAHOBJICHUE, TEIJIOBOW 3(PQEeKT peakiuw,
CKOPOCTb XMMHUUYECKOW pEaKIUM, KaTallu3, XUMUYECKOE PAaBHOBECHUE, YIIIEPOIHBIN
CKeJeT, GyHKIIMOHAIbHAS TPYIINa, U30MEpHs, TOMOJIOTHS;

- OCHOBHBIE 3aKOHbl XHMHU: COXPAHEHMS MacCChl BEIECTB, ITOCTOSHCTBA
COCTaBa, NEPUOJUYECKUN 3aKOH;

- OCHOBHBIE TEOPUHM XHMHUHU: XUMHUUYECKOM CBS3HU, JJIEKTPOJIUTHUUYECKOU
JIACCOLMALINY, CTPOEHUSI OPTaHUYECKUX COCIUHEHMI;

- B@XXHEMIIME BEIIECTBA M MAaTEpHUajbl: OCHOBHBIE METAIJIBI U CIUJIABBI,
CepHasi, COJIsTHAs, A30THAS U YKCYCHAs KUCIIOTHI; IIE€JI0YM, AMMHUAK, MUHEPAIIbHbIC
yaoOpeHusi, MeTaH, JTUJICH, alleTWIeH, OCH30J, 3TaHOJI, >KUPHI, MbLIa, TJIOKO3a,
caxaposa, Kpaxmals, KJeT4aTka, O€JIKH, HMCKYCCTBEHHbIE W CHUHTETUYECKHUE
BOJIOKHA, Kay4yKH, IJIACTMACCHI;

B pe3yabTare ocBOeHUSI Y4eOHOU TUCHHUIIMHBI 00YYAKOIIMHCS J0JKEH
yMeTh:

- Ha3bIBaTh U3YUYEHHbIC BEUIECTBA MO "TPUBHAIBHON" WIIM MEXAYHAPOIHON
HOMEHKJIATYpE;

- OIPENEIISATh: BAJEHTHOCTh U CTEIIEHb OKUCIIEHUS XUMHUYECKUX JJIEMEHTOB,
TUIl XMMHUYECKOMN CBSI3M B COCIMHEHHUSX, 3aps[ MOHA, XapaKTep Cpelbl B BOJAHBIX
pacTBOpax HEOPraHWYECKHX COCAMHECHUW, OKHUCIUTEIb W BOCCTAHOBUTEID,
MPUHAJICKHOCTh BEUIECTB K PA3JIMYHBIM KJIaCCAaM OPraHUYECKUX COCAUHECHUN;

- XapaKTepHU30BaTh: JJIEMEHTHl MajbIX MNEPUOJOB MO MX IOJOKECHUIO B
[lepuomuueckoii cucreme J[.M. MenneneeBa; oOnme XMMHUYECKHE CBOMCTBa
METaJVIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OPraHUYECKHUX
COCMHECHUN; CTPOCHHE M XHMHUYECKHE CBOMCTBA M3YYCHHBIX OPraHUYECKHUX
COCIUHECHUM,

- OOBSICHATBH: 3aBUCHUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;
NpUPOly XUMHUYECKOW CBSI3M  (MOHHOM, KOBAJEHTHOM, METAUIMYECKON),
3aBUCUMOCTb CKOPOCTH XUMHMYECKOW PEaKUMU M IIOJIOXKEHHUS XUMHYECKOIO
paBHOBECHS OT Pa3IMYHBIX (DAKTOPOB;

- BBINOJIHATh XMMHUYECKUN DKCIEPUMEHT MO PACHO3HABAHUIO BAKHEUILIHMX
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HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTB;

- MPOBOJUTH CAMOCTOSITENbHBIA TOUCK XHUMHYECKOWM HHPOpMalud ¢
UCIIOJIb30BAaHUEM  PA3NIMYHBIX HCTOYHMKOB (HAYYHO-TIOMYJISIPHBIX — W3JIaHUM,
KOMITBIOTEpPHBIX ~ 0a3  JaHHBIX, pecypcoB  HWHTepHeTa);  UCHOJIb30BATh
KOMITBIOTEPHBIE ~TEXHOJOTHMH I  O0paOOTKM U Mepefayd  XUMUYECKOU
uH(OpMAaIUU U €€ MPEJCTABICHUS B Pa3IUUHbIX (HOpMax;

UCIIOJIb30BaTh NPHUOOPETCHHBbICE 3HAHUS M YMEHHUS B MPAKTHYECKOU
NEeATEIbHOCTH U MMOBCEIHEBHOM KU3HU IS

- OOBSICHEHUS XUMUYECKUX SIBIICHUM, TPOUCXOSIIUX B IPUPOJIE, OBITY U Ha
IIPOU3BOJICTBE;

- ONpENENICHUs] BO3MOXHOCTH TPOTEKaHUS XUMHUYECKHX MpEeBpallcHUN B
Pa3JIMUHBIX YCIOBUSIX U OLIEHKU UX TIOCJIEICTBUM;

- BKOJIOTUYECKH IPAMOTHOTO MOBEACHUS B OKPYKAIOILIEH CPEJIE;

- OLEHKU BIIMSIHUS XUMHYECKOTO 3arpsA3HEHUs] OKpYKaroUled cpeaspl Ha
OpraHW3M YEJIOBEKA U JIPYTUE KUBBIE OPraHU3MBI;

- 0e3omacHOro OOpallleHHus C TOPIYMMH W TOKCHYHBIMU BEHIECTBAMU,
71a060paTOPHBIM 000PYI0BAHUEM;

- TPUTOTOBJICHUSI PACTBOPOB 3aJaHHOW KOHIIEHTpallMM B OBITY M Ha
IIPOU3BOJICTBE;

-  KPUTHUYECKOM OIEHKH JOCTOBEPHOCTH XUMHUYECKOW HHQOpMaIUu,
MOCTYMAOIIEH U3 pa3HbIX UCTOYHUKOB;

- T[OHMMaHHSA B3aMMOCBA3M Y4YE€OHOro MpeaMera ¢ OCOOEHHOCTSIMU
npodeccuit ¥ MpodecCUoHANTBHON AESATEIBHOCTH, B OCHOBE KOTOPBIX JIeKAT
3HAHMS 10 JAHHOMY y4eOHOMY MPEIMETY.

B pamkax mnporpammbl 001ieoOpa3oBaTeIbHOM yuyeOHOW AUCHUILIIAHBI
peanu3yeTrcss [MporpamMma BOCHHMTAaHMS, HampaBieHHas Ha (OPMHUPOBAHUE
CJIEIYIONTUX JIMYHOCTHBIX PE3YyIbTaTOB (JIECKPUIITEPOB):

JP 2 [IposBnsromMiA ~ aKTUBHYI  TPAXIAHCKYH)  MO3HUIIMIO,
JEMOHCTPUPYIOLIMN MNPUBEPKEHHOCTh MPHUHIIUIIAM YECTHOCTH, MOPSAOYHOCTH,
OTKPBITOCTH, 3KOHOMUYECKH AKTUBHBI M Y4YacTBYIOUIMHA B CTYJICHYECKOM U
TEPPUTOPUAIBHOM  CAaMOYIIPAaBJICHUM, B TOM  YHUCJIE€ Ha  YCIOBHUSX
T00OpOBOJIYECTBA, MPOAYKTHBHO B3aUMOJCUCTBYIOIIMI W YYacTBYIOIIUN B
JeSTeTLHOCTH OOIIECTBEHHBIX OPTaHU3aIlUA.

JIP 4 IlposBiArommid U NEMOHCTPHUPYIOIIHMI YBaXXEHHUE K JIIOASM TpyAa,
OCO3HAIOUIMH EHHOCTh COOCTBEHHOTO Tpyaa. CTpemMsiiuiics K GOPMUPOBAHUIO B
CEeTEeBOM cpelle  JIMYHOCTHO U  MPOQPECCHOHAIBHOIO  KOHCTPYKTHBHOI'O
«1u(dpoBOTO Cliea.

JIP 10 3a0oTtsuiuiics O 3alIuTe OKpYXKarIIeh cpelbl, COOCTBEHHOU WU
qy>Koi 0€30MacHOCTH, B TOM YHCIIie IUGPOBOIA.

JIP 23 Tlonydyenue oOydarOmIMMHUCA BO3MOXKHOCTH CaMOPACKPBITUS H
caMopeaIM3arys JJMYHOCTH.



JIP 30 OcymecTBusiiolmnii MOMCK M HUCIOJb30BaHHWE HH(POpMAIH,

HeoOxomuMon g A(G(EKTUBHOTO  BBINOJHEHUS  Pa3TUYHBIX

HpO(I)eCCHOHaJIBHOFO " JINYHOCTHOI'O PAa3BUTHAI.

3aj11ad,

1.4. Koin4ecTBO YacOB HA OCBOEHHE pPadoUeii MporpaMMbl AUCHHUIIMHBI:
MaKCHMaJIbHOM y4eOHOM Harpy3ku oOydaromierocss 117 yacos, B TOM 4yucIIe:

00s13aTeNIbHON ayJTMTOPHOM yueOHOM Harpy3Ku o0ydaromierocsi /8 4acos;

caMOCTOsITeIbHOM paboThl oOyuaromierocs 39 4acos.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JJUCIHUILJIUHBI

2.1. O0bem yueOHOM TUCHUIIMHBI U BHABI y4eOHOH padoThI

Bun yuye6Hoii padboThl Oo0bem
4acoB
MaxkcumanbHasi ydeOHasi HArpy3Ka (Bcero) 117
Oo0s13aTesibHAs Ay IMTOPHAS YueOHasi HArpy3Ka (Bcero) 78
B TOM YHCJIC:
J1a00paTOpPHBIE 3aHATUS 22
MPAKTUYECKHE 3aHATHUS 8
KOHTPOJIbHBIE pa0OTHI -
KypcoBasi paboTa (IpoeKT) (eciu npedycmompero) .
CamocTrosiTesibHas padboTa o0yuarierocs (Bcero) 39
1.BBenenne. OcHOBHBIE 3aKOHBI U IIOHSTHS XUMHUHU. 1
2. Ilepnonnueckwii 3axkon JI.11. Menneneena. 1
3. CTpoeHHEe BelecTBa 1
4. Bona. PacTBOpBHI. 2
5. DIEKTPOJIMTHIECKAS TUCCOIHAITHSI. 2
6 Knaccudukaiysi HeOpraHmuecKnux COeAMHEHUN 1 UX CBOMCTBA. 2




7. Conmm ¥ UX CBOMCTBA.

8 XMMUYECKHE PEAKIIUH.

9. CKOpOCTh XMMUYECKUX PEAKITHH.

10.

MeTtanisl 1 HEMETAJUIBL.

11.0OcHOBHBIE NOHATHS OPraHUYECKON XUMUU. Teopus cTpoeHus
OpraHU4eCKUX COCIUHEHUN.

FRININININ

12.

[IpenenbHbIE YIIEBOAOPOIBI.

13.

9THUJICHOBBIC YIJICBOOOPOIBI.

14.

ALICTUJICHOBBIE U IMCHOBBIE YIII€BOAOPO/IBI.

15.

ApomMaTHYECKHUE YIIIEBOJIOPOIBI.

16.

IPUPOJAHBIC UCTOYHUKHU YIJICBOJOPOIOB.

17.

KHCHOpOIICOHGp)KaHII/IG OpPraHNM4YCCKHUC BCUICCTBA. CHI/IpTBI.

18.

Anbaeruaebl.

19.

KapOoHOBbIE KHCIIOTHI.

20.

Crnosxuble 3¢upsl. XKupsl. MbLio.

21.

YrneBoasbl.

22.

A30Tcozlep>1<aume OPraHN4YCCKUC BCUICCTBA.

23.

[Tosmmmepsl.

24.

RPIFRPIFRPININININEFPINIFPININIDN

XUMUS U )KU3HD.

dopMa NpoOMEKYTOUHOI arTecTannn- AudepeHurpoBaHHBIN 3a4eT




2.2. TemaTuyeckuid IJIaH U cogep:xanue yaeOHoi qucuumianiabl OY .11 Xumust

HaumenoBanue Conep:xanue yueOHOIro MaTepuaJa, 1adopaTopHbie U NPaKTHYECKHe PadoThl, O0bemM yacoB | YpoBeHb
pa3/iesioB U TeM CcaMoOCTOsSITeJIbHAsI padoTa 00y4a0IMXCcst 0CBOEHMS
1 2 3
Brenenue. HayuHnble MeTo/1bI TIO3HAHUS BEUIECTB U XUMUYECKHX sBJICHUM. Posb skcniepumenTa u
OcHOBHBIE 3aKOHBI U | TeopuH B XuMuu. OCHOBHbIE MTOHATUSI XUMUU. BemectBo. AtoM. Mosnekyna. Xumuueckuit | 2 1-2
NOHSTUS XMMHH. anemeHT. Amnotponus. [IpocTeie u crnoxxHble BemecTBa. KauecTBeHHBIH U
KOJINYECTBEHHBIN COCTAB BEIIECTB. XUMHUYECKUE 3HAKU U (hopMyiibl. OTHOCUTENBHAS
aTOMHas U MOJIEKYJISIpHAsl MacCBhl.
KonuuecTBo BemecTBa. OCHOBHBIE 3aKOHBI XUMUU. CTeXHoOMeTpUs. 3aKOH COXPAHEHHUS
MAacchl BEIIECTB. 3aKOH MOCTOSHCTBA BEUIECTB MOJICKYISPHON CTPYKTYpHL. 3aKOH
ABOTaIpo U CIEACTBUS U3 HETO.
CamocrosiTesibHasi padoTa 00y4arOIIUXCH 1
Pemenue 3agau no reme: «Konmyectro Bemectsa. Mosnb. MossipHas maccay.
Paznen 1. Oo01masi ¥ HeOpraHu4yecKasi XuMUs 49
Tema 1.1 Coaep:xanue yueOHOro MaTepuaJia
Heproxmieckuii 1 | Otkpertue J.M.Menneneesbim [lepronnueckoro 3akona. [leproanyeckuii 3aKoH B
3aKOH 1 dbopmynuposke J[.M.Menneneena. [leproauueckasi cucreMa XUMAYECKUX AJIEMEHTOB | 2
Ilepnonmaeckasn -rpaduueckoe 0ToOpakeHUE MEPUOTUIECKOTO 3aKkoHa. CTPYKTypa MepUoIuIECKOM
CHUCTEMA XUMHUYECKUX CHCTEMBL
JIEMEHTOB ATOM — clIOKHas YacTHIa. Sapo u snexTporHas obonouka. M3ortomel. CTpoeHne
A-N.Menzeneesa. 3JIEKTPOHHBIX 000JI0UYEK aTOMOB JIEMEHTOB MaJIbIX MeproioB. OcobeHHOCTH
CTPOCHHS 3JIEKTPOHHBIX 000J0YEK ATOMOB AJIEMEHTOB OOJIBIINX MEPHOIOB ( 2-3
nepexoaHbIX AeMeHToB). CoBpeMeHHas (popMyarpoBKa [leproauueckoro 3akoHa.
3HaYeHNe TIEPUOTUIECKOTO 3aKOHA M TEPUOINIECKON CHCTEMBI XUMHYECKUX
anemenToB J[.Ml.MenneneeBa s pa3BUTHS HAYKU U IOHUMaHUS XUMHYECKOM
KapTUHBI MUPA.
JlaGopaTopHble paboThI -
IIpakTnyeckue 3aHsATHS -
KoHTponbHbIE paboThI *
CamocrosiTe1bHast padoTa 00y4arOIMXCs:
CocTaBeHHEe CXEM CTPOSHHsI AaTOMOB JIEMEHTOB, XapaKTEPUCTHKA DIIEMEHTA 110 1

9




noioxennio B [ICXD.

Tema 1.2
CTtpoeHue BelecTBa.

Conep:xaHue yuedOHOro MaTepuaJa

1 | Buasl xumuueckoii cs3u. KoBaeHTHas xumMuyeckas cBsi3b. MexaHu3m o0pa3oBaHUs
KOBJICHTHOM CBsI3U (OOMEHHBIN U JOHOPHO — aKLENTOPHBIN).
DnexTpooTpunaTebHOCTh. KoBaneHTHbBIE MOJspHAs U HenoJspHas cBsi3u. MlonHas
XUMHUecKas cBA3b. KaTHOHBI, HX 00pa3oBaHKEe U3 aTOMOB B pe3yJIbTaTe Mpolecca
OKHUCJIEHUs. AHHMOHBI, UX 00pa30BaHUE B pPe3yNbTaTe MPOLECCa BOCCTAHOBIICHUSI.
HNonnas cBsi3b Kak CBsI3b MEXy KATHOHAMHU ¥ AHMOHAMH 32 CUET
ANEKTPOCTATUYECKOTO MPUTSKeHUsI. VIOHHbIE KPUCTAUIMYECKUE PELIETKH.
ArperatHble COCTOSIHHSI BEIIECTB M BOJIOPO/IHAS CBsI3b. YKMCTHIEC BENIECTBA U CMECH.

JlaboparopHbie pabOTHI

IIpakTHyeckue 3aHATHS

KoHTponbHbIe paboThI

CamocrosiTesibHasi padoTa 00yYarOIIUXCH:
OHpeneneHHe THUIIA XI/IMI/I‘IGCKOﬁ CBSI3HU B COCAMHCHUX.

Tema 1.3
Bonaa. PacTBopbl.

Coaep:xanue yue0HOro MaTepHaJia

1 | Bona xak pactBoputenb. PactBopuMocTs BemecTB. HackilieHHbIe, HEHACHIIIIEHHBIE,
IIEPECHIIIEHHBIE PACTBOPBL. 3aBUCUMOCTb PACTBOPUMOCTH Ia30B, )KUIKOCTEN U
TBEPABIX BEILIECTB OT PA3IMYHBIX (aKTOpoB. MaccoBas 10151 paCTBOPEHHOTO
BEIIECTBA.

JlabopaTropHbie padoThI:
[TpuroroBneHune pacTBopa 3aJaHHON KOHIICHTPAINH

HpaKTI/I‘-ICCKI/IC 3aHATHUA

KoHTponbHbIe paboThI

CamocrosiTeibHas padoTa 00y4arOmMXCs:
Pemienne 3a1a4 Ha MacCcOBYIO JOJIIO PACTBOPEHHOIO BEILIECTBA.

Tema 1.4
DJIEKTPOJTUTHYECKAS
Juccoumamus.

Coaep:xanue yueOHOIro MaTepHaJia

1 BHCKTPOJ'II/ITBI N HEOJICKTPOJIHUTEI. SHGKTPOHI/ITI/I'-IGCKaSI Jucconuanms. MexaHanu3MBbl
BHCKTpOHHTHqCCKOﬁ aucconanvu st BEHICCTB € PA3JIMYHBIMUA TUIIAMHA XUMHUYECKOU
CBs3U. FI/I)IpaTI/IpOBaHHI)Ie 1 HCTUAPATHPOBAHHBIC HOHBI. CreneHb
BHCKTpOHHTHqCCKOﬁ JUCCOoManu. CubHEIC U c1a0ble QJICKTPOJIUTHI. OcHOBHBIC
ITOJIOKCHU TCOPUU BHGKTpOJIPITI/I‘IeCKOfI JUCCOLHAIIH. KI/ICJ’IOTH, OCHOBAaHUA U COJIN
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‘ KaK 3JICKTPOJINTHL

JlaGopaTopHble padoThbI:
Peakiii noHHOTO OOMEHA.

HpaKTI/I‘ICCKI/Ie 3aHATHA

2-3

KonrponbHas pabora

CamocrosiTesibHAsi padoTa 00yYaOIIMXCS:
CocTaBiieHHE HOHHO — MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX PEaKLUi.

Tema 1.5
Knaccupurxanus
HEOPraHM4YeCcKHX
COeIMHEHUH U uX
CBOMCTBA.

Coaep:xanue yueOHOT0 MaTepHaJia

1

KucnoTsl Kak 31eKTpOJIUTHI, UX KiIacCU(UKALUS [0 Pa3IUYHBIM IPU3HAKAM.
XUMHUYECKHE CBOMCTBA KUCJIOT B CBETE TEOPHUH IEKTPOJIUTUUECCKOU TUCCOIUALINH.
Oco0eHHOCTH B3aUMOICHCTBHUS KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHUCJIOT C
MeTassmaMu. OCHOBHBIE CITIOCOOBI ITOJTYUEHUST KUCIIOTHI.

OcHOBaHHUSI KaK 3JIEKTPOIUTHI, UX KIACCU(PUKALIUS MO Pa3IMYHbIM MPU3HAKAM.
XHUMHUYECKUE CBOMCTBA OCHOBAHUI B CBETE TEOPHUU AJIEKTPOIUTUYECKOMN
nucconuanui. Pa3noxenne HepacTBOPUMBIX B BOJIE OCHOBaHMM. OCHOBHBIE CIIOCOOBI
MoJTydeHust ocHOBaHUH. OCHOBaHUS KaK 3JICKTPOJIUTHI, UX KJIacCU(DUKAIIHS 110
pa3IMYHBIM NpU3HAKAM. XUMHYECKHE CBOMCTBA OCHOBAHUI B CBETE TEOPUHU
AIEKTPOJIUTUYECKON Aucconnanuu. Pa3noxkeHne HepacTBOPUMBIX B BOJIE OCHOBAHHIA.
OcHoBHbIE cTTIOCOOBI MOJTYYE€HHUS] OCHOBAHUU.

JlabopaTopHble padoThbI:
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUH.

ITpakTueckue 3aHsATHS

KonTtposbHble paboThl

CamocrosiTe/ibHasi padoTa 00y4YaloUIUXCS:
[{enoykn XMMUYECKHUX TPEBPAIICHUN.

2-3

Tema 1.6.
CoJi1 1 UX CBOIiCTBA.
I'maponus cosei.

Coaep:xanue yueOHOTro MaTepuaJia

1

Conu kak 3mexkTponuTsl. Cosu cpeHue, KUCIIble U OCHOBHBIE. XUMUYECKH CBOWCTBA
COJIEH B CBETE TEOPHUH ICKTPOIUTHUECKON nucconnanuu. CrocoObl MoTydeHus
coxneil. [lonstue o pH pactBopa. Kucnornasi, menodnas, HeMTpanbHasi Cpeibl
pactBopoB. ['uaponns coneil.

JlaGopaTopHbie padoThbI:
I'unponus cosen.

ITpakTueckue 3aHsATUS

KonTtposbHble paboThl

CamocrosiTeibHAs padoTa 00y4yalommMxcst
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[{enoykyn XMMHUYECKUX IIPEBPALLECHUMN.

Tema 1.7
XumMuyecKue peakiuu

Conep:kanue y4eOHOT0 MaTepuaJia

1 | Peaknuu coeqHEHUs, pa3iokeHus, 3aMelleHns1, oomena. Karanurnyeckue peakuuu.
OOparumble 1 HEOOpAaTHMBIE peakIMy. [ OMOTeHHBIE U TeTePOTeHHbBIE PEAKIIUH.
DK30TepMUYECKHE U SHAOTepMUUECKUe peakiun. TemnoBoi a3 dekt xumMmuaecknx
peakuuii. Tepmoxumudeckne ypaBHeHUsI. OKUCIUTENBHO - BOCCTAHOBUTEIBHBIC
peakuuu. Ctenens okucienus. OKHCIUTENb U BOCCTaHOBJICHNE. BoccTanoBUTENb 1
OKHCIIeHHEe. MeTo JIeKTPOHHOTO OanaHca A7l COCTaBICHUS YpaBHEHUN
OKHCITUTEIbHO-BOCCTAHOBUTEIBbHBIX PEAKIIUH.

IpakTnyeckne 3aHATHSA:
PaccranoBka k03()()UIIMEHTOB B YpaBHEHHIX METOIOM 3JIEKTPOHHOTO OajlaHca

CamocrosiTesibHasi padoTa 00y4YAKOIIHUXCS:
XapakTepuCTHKA YPaBHEHUN XUMHUUYECKUX PEAKIUi, ONPEICIICHUE CTEIICHH OKUCICHUS
3JIEMEHTOB B CJIOKHOM BELIECTBE.

Tema 1.8.
Ckopoctb
XHUMHUYECKHX pPeaKkuuid.

Coaep:xanue yueOHOTro MaTepHaJia

1 | IloHsTHE O CKOPOCTH XMMHUYECKUX PEAKIMHA. 3aBUCUMOCTh CKOPOCTH XUMHYECKHUX
peakuuii OT Pa3IUUHBIX (PAKTOPOB: MPUPO/bI pEArUPYIOIIUX BEIIECTB, UX
KOHIICHTpALlUU, TEMIIEPATYpPhbl, IOBEPXHOCTH COIIPUKOCHOBEHUS U UCIIOJIb30BAHUS
KaTaJIu3aTOpOB.

OOpaTtumbie U HEOOpATUMBIC peaKIni. XUMHUECKOE PABHOBECHE U CITIOCOOBI €ro
CMELICHUS.

JlabopaTopHble padoThbI:
@DaKTOpPBI, BAUSAIONINE HA CKOPOCTh XUMHUECKUX PEaKIIMil.

CamocrosiTe/ibHasi padoTa 00y4YaloUIUXCS:
Perenune 3a1a4 Ha CKOPOCTh XUMUYECKUX PEAKIIUN U XUMUYECKOE PaBHOBECHE.

2-3

Tema 1.9
MeTaaiabl u
HEeMeTAJJIbI.

Coaep:xanue yue0HOro MaTepHaJia

1 | OcobeHHOCTH CTPOEHUS aTOMOB M KpUCTAIIOB. PU3NUECKHE CBOMCTBA METAJLIOB.
Knaccugukanys MeTaiioB 1o pa3InyHbIM IpU3HaKaM. XUMUYECKHE CBOMCTBA
METAJUIOB. DJIEKTPOXUMUYECKNN P HAIPSDKEHUM METAIIIOB. MeTamioTepMusl.
O611re crnocoObl MOTYyYEHHsI METAJUIOB. DIIEKTPOJIN3 PACILIIaBOB M paCTBOPOB
conteit.Ilonarne o metammypruu. [lupomeramayprus, THIPOMETALITYPIUs U

3aBUCHMOCTH CBOMCTB TaJIOTEHOB OT UX ToJIokeHHs B [lepuonnueckoii cucreme.
OKHUCIIUTENBHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAJIOB B 3aBUCUMOCTHU OT UX

SJICKTPOMCTAJTYPTHL. CrnaBsl YCPHBIC U IIBCTHLIC. Hemerannsr — IPOCTLIC BCUICCTBA.

2-3
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IIOJIOKEHUS B PALY IEKTPOOTPULATEIIBHOCTH.

IIpakTHYeckue 3aHATHA: 2
[Tonyuenune, coOMpaHUe U PaCliO3HABAHKE I'a30B
KonTtponbhas pabora Nel
CamocrtosiTeibHast padoTa 00y4YarOImMXcs:
CocraBjieHre ypaBHEHHH 3JIEKTPOJIM3a PACTBOPOB U PAaCILIaBOB COJIEH, OATOTOBKA 2
pedeparoB Ha TeMy: «MeTaIUIbI U CILUIABHI B TEXHUKEY.
Pazpea 2. Opranuveckass Xumus 66
Tema 2.1 Coaep:xanue yueOHOro MaTepuaJia
Ocnosnrre THOHATHH 1 | Ipeamer opranuyueckoi XuMuu. [IpupoIHbIe, HCKYCCTBEHHBIC M CHHTETUYECKHUE 2
OpPraHUYeCKOM XUMMH. opranudeckue BeniectBa. CpaBHEHHE OPraHMYECKHUX BENIECTB ¢ HEOPIraHUIECKUMH.
Teopus cTpoenust BasieHTHOCTh. XUMHYECKOE CTPOEHUE KaK MOPAIOK COEAMHEHHS aTOMOB B MOJIEKYJIbI
OpraHMYeCKuX TI0 BaJICHTHOCTH. 2-3
COeTHHEeHMI. Teopust ctpoeHus opranuueckux coequnenuii A.M. bytiaepoBa. OCHOBHbBIE MTOJOXKEHHUS
TEOPUH XUMHUYECKOT0 CTpoeHus. M30Mepus 1 u30Mephl. XMMUUECKUE (GOPMYIIBI K
MOJIEJIM MOJIEKYJI B OPraHUYECKON XMMHUH.
Kinaccudukanus opranuueckux BemecTs. Kiaccudukalys BEMIECTB 10 CTPOEHHIO
YIIIEPOHOTO CKEJIETa M HATMUYMIO (DYHKIIMOHAIBHBIX TPYIII. ['OMOJIOrH ¥ TOMOJIOTHSL.
Havana nomenxiarypsl IUPAC
CamocrosiTeibHas padoTa 00y4arOIMXCH:
Tema 2.2 Copepxanue yueOHOro Mmarepuasa 2
TpenennHbre 1 | AnKaHbl: TOMOJIOTUYECKHI PSAJI, U30MEPHS M HOMEHKIIATYpa aIKaHOB. XMMUYECKHE
YII€BONOPOABIL. CBOICTBa aKaHOB (METaHa, 3TaHa): TOPEHHUE, 3aMEICHUE, Pa3IOKEHHE,
neruapupoBanue. IlpuMeHeHre ajJKkaHoB Ha OCHOBE CBOMCTB.
IpakTHyeckue 3aHATHSA: 2
HomenkaTypa npeiebHbIX YIiIeBoJ0PO/I0B.
CamocTtosiTeibHAsA padoTa 00yuyalomMXxcs:
CocraBiieHre CTPYKTYPHBIX (hOPMYJT YIIIEBOAOPOIOB U MX H30MEPOB 2 2.3
Tema 2.3 Copepxanue yueOHOro MmarepuaJia
ITHIEHOBBIE 1 | Drunen, ero nonydenue (JerMapUpOBAHUEM dTaHa, IENOIUMEPH3AIEN 2
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YIJ1€BOA0POIbI. NOJINATHIIEHA). ['OMonoruueckuii psiji, n30Meprs, HOMEHKJIaTypa ajIKEHOB.
XUMUYecKHe CBOMCTBA ATHIIEHA: TOPEHHE, KaYeCTBEHHbIE peakliuu (00ecIiBeUrBaHKe
OpOMHOI BO/IBI U PacTBOpA MEPMAaHTaHaTa Kalus ), THIPATALH, TOTMMEPHU3aIIHsL.
[IpuMeHeHue 3TruneHa Ha OCHOBE CBOVCTB
JlabopaTopHblie padoThI:
[lony4yeHue 3THIICHA U ONBITHI C HUM. 1-2
IIpakTHYecKue 3aHATHS
KonTponbHbie paboThl
CamocrosiTe1bHAast padoTa 00y4YarOmMXCs:
CocTaBiieHHe CTPYKTYPHBIX (hOPMYIT QJIKEHOB U UX U30MEPOB.
Copnepxxanue yuyeOHOIro MaTepuaJa
Tema 2.4 1 | Auerunen. XumMudecKkrue CBOMCTBA alleTUJIEHA: TOpeHUe, o0ecliBeUunBaHUE OPOMHOM
AlneTHJICeHOBBIE U BOJIbI, PUCOEIMHEHUE XJIOPOBOJOPOIa U rupartaius. [[pombliieHHbIe CIIOCOOBI
AHEHOBbIE IoJiyuyeHus aneTuieHa. [[pumeneHue aneruieHa Ha OCHOBE CBONMCTB. MeskkiiaccoBast
yIJ1€BOAOPOAbI. M30MepUs C aIKaJIuECHAMH.
[MpodunsHbIe 1 IPOHECCHOHATEHO 3HAYUMBIC DJIEMEHTHI cojiepkanus. [lorydaenne 2-3
alleTUJIeHa MUPOJIM30M METaHa U KapOuIHBIM criocoOoM. Peakuust monumepusanuu
BUHUIXJI0opuAa. [lonuBuHunxmopua u ero npuMenenue. Tpumepusanys aueTuieHa B
OEH3011.
[TonsiTHE 0 NUEHaxX Kak yrieBOJopoJiax ¢ ABYyMs JBOMHBIMU CBA3SIMHU. COIpsHKEHHBIE
IMeHbl. XMMHUYECKHe CBOicTBa OyTaauena-1,3 u uzonpeHa: ooecrBeunBaHue
OpOMHOI BO/BI M MMOIMMEpHU3alus B Kaydyku. HaTypanbHbIi 1 cHHTETHUECKHE
kayuyyku. Pe3una.
JlabopaTopHbie padoThI:
[Tonryuenue anerunena. CBolicTBa KaydyKa U pe3UHBIL.
[TpakTHUeckue 3aHsTHS
KonTponbHas pabota
CamocrosiTeibHas padoTa 00y4arOImMXCs:
PaboTa ¢ yueOHIKOM — cOCTaBIeHNE KOHCIIEKTa, MOJArOTOBKA peepaToB HA TEMY:
«HatypanabHblil 1 CHHTETHYECKUI KaydyKH».
Tema 2.5 Conep:xanue yueOHOTro MaTepuaJia
ApoMaTnyeckue 1 | Apensl. benszon. Xumuueckue cBOHCTBa OEH301a: TOPEHUE, PEAKIIMH 3aMEIEeHUS
YIJIEBOIOPO/bI. (ramorenupoBanue, HUTpoBaHue). [I[puMenenne 6eH30J1a HA OCHOBE CBOMCTB.

[TousiTue 00 OKCTPAKINU. Boccranosnenue HI/ITpO6eH3OJ'Ia B aHUJIVH.
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‘ I'omonorunueckuii psn apeHos. Tosyos. HutpoBanue Tosryona. Tporui.

JlaGopaTropHblie padoThbI

HpaKaneCRne 3aHATHSA

KonTposabHnas pabora

CamocrtosiTe1bHast padoTa 00y4YarOmMXcs:
PaboTa ¢ y4eOHMKOM — COCTaBJI€HHUE KOHCIIEKTa, LIENOYKH XUMHUYECKUX IPEBPALLICHUH.

Tema 2.6
IIpupoansie
HCTOYHUKH
YIJIeBOJOPO10B

Conep:kanue y4eOHOT0 MaTepuaJia

1 | IIpupoaHbIe HICTOYHUKH YIIIEBOLOPOAOB. [Ipupoanslii ra3: cocTas, IPUMEHEHUE B
kadectBe TormBa. Hedtb. CoctaB u nepepaborka HedTu. [leperonka nedru.
Hedrenponykrel. OCHOBHBIE HapaBIeHUS IPOMBIIUIEHHONW TepepaboTKH
npupoHoro ras3a. [lomytHerit HedTaHOM Ta3. Ero nepepadoTka. [Iporecch
MIPOMBIIIIICHHOH 1epepaboTKu He(TH: KpeKUHT, pudopMuHT. OKTaHOBOE YHCIIO
OCH3MHOB U [IETAaHOBOE YUCJIO AU3EIbHOr0 ToruBa. Kokcoxumuyeckoe
IIPOU3BOJICTBO U €r0 NPIyKIHs.

JlabopaTopHble padoThbI

IpakTnyeckue 3auaTHA: O3HAKOMIICHHE C KOJUIEKIIUEH 00pa3oB yriis, HeTH U
IPOJYKTOB UX NEPepabOTKH.

KonTpoJsbHas padora

CaMocTosiTeibHasi paGoTa o0y4aromMXxcs: IOAr0TOBKa pedepaToB Ha TeMbI: «Y CIIOBHS
3aneranusi HepTH», «CocraB HeQTH U ee 3anace», «[IpoayKThI epepaboTKu HEPTHY.

Tema 2.7
Kucaopoacoaep:xkamue
OpraHn4yecKue
BelecTBa. CnupThI.

Coaep:xanue yueOHOro MaTepHaJia

1 | Couprtsl. [Homyyenue 3Tanona OpoKEHUEM IITIOKO3bI M THIpaTaliei STUIIeHa.
I'unpoxcunpHas rpymnmna kak gyHKIuoHanbHast. [ToHsTHE 0 MpeaenbHbIX
OJIHOATOMHBIX CIMPTaX. XMMUYECKHE CBOMCTBA 3TAHOJIA: B3aUMOJICHCTBUE C HATPUEM,
o0Opa3oBaHM€ MMPOCTHIX U CIOKHBIX 3(UPOB, OKUCIIEHUE B anbaerull. [lpumenenue
JTaHOJIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS U NIPEAYIPEKICHHE.
I'munepyH Kak NpeacTaBUTENb MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakuys Ha
MHOI'0aTOMHBIE CIUPTHI. [IpuMeHenune raunepuHa.

®enoin. Puznyeckre U XUMHUYECKUE CBOMCTBA (eHoa. B3anMHoe BiaMsHUE aTOMOB B
MoJieKyie (peHoa: B3auMOJICHCTBUE C THAPOKCUAOM HATpUs U a30THON KUCIOTOM.
[TpumeHeHue ¢eHoIa Ha OCHOBE CBOMCTB.

JlabopaTopHbie paboThl

IIpakTnyeckue 3aHsATHS

KonTpoJsbHas padora

CamocTrosiTe1bHAs padoTa 00y4alOIIMXCs: ENOYKH XUMHUYECKUX PEBPAICHUH,
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IIOATOTOBKaA pe(bepaTOB mo Teme: «BusHUE alKoroau3Ma Ha OpTraHu3M YCJIOBCKa».

Tema 2.8 Conep:kanue y4eOHOT0o MaTepuaJia
AJIberuabl 1 | Ilousarue o6 anpaerunax. AnpJeruaHas rpynmna Kak (yHKIMOHATbHAS.
dopmalibJIeru]l ¥ ero CBOMCTBA: OKUCIIEHHUE B COOTBETCTBYIOLIYIO KUCIIOTY,
BOCCTAaHOBJICHUE B COOTBETCTBYIOIIMI ciupT. [loayueHue anbaeruioB OKUCICHUEM
COOTBETCTBYIOIIUX cUpTOB. [IprMenenue popmasbaeruia Ha OCHOBE €ro CBOWCTB.
[MonmukonneHcanus Gpopmanpaeruaa ¢ Gerosom B hpeHoPOPMaIbIESTHIHYIO CMOITY.
Aueranpneru. [lonarue o keToHax Ha IpUMepe alleToHA.
JlaboparopHbie padoTbl: XMMHUYECKHUE CBOMCTBA AJIbJIETUI0B U MHOTOATOMHBIX CITUPTOB.
IIpakTnyeckue 3ansaTus
KonTpoJsnsHas pabora
CamocrosiTesibHas padoTa 00yYalOIIUXCS:
Pabora ¢ yueOHUKOM — COCTaBlIEHHE KOHCIIEKTA.
Tema 2.9 Coaep:xanue yueOHOTr0o MaTepHaJia
KapGonoBbie 1 | Ilousatue o kapOOHOBBIX KucioTax. KapbokcunpHas rpymmna Kak (pyHKIIHOHAIbHAS.
KHCJIOTHI. I'oMostornueckuii psit IpeaeIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. [lorydenue
KapOOHOBBIX KHUCJIOT OKHCIEHUEM allbJIETUI0B. XUMUYECKUE CBOMCTBA YKCYCHOM
KHCIIOTHI: OOIIME CBOMCTBA ¢ MUHEPATHHBIMH KHCIIOTAMH U PEAKITUS 3TCPUPUKAIUH.
[IpumeHeHne yKCyCHOM KMCIOThHI HA OCHOBE CBOMCTB. BhICIINe KUpHBIE KUCIOTHI Ha
IpUMepe NATBMUTHHOBOW U CTEAPUHOBOM.
JlabopaTopHusblie paboThl: XMHUYECKHE CBOMCTBA KAPOOHOBBIX KHUCIIOT.
IpakTHyeckue 3aHATHS
KonTposbHas padora
CamocrosiTeibHas padoTa 00y4alOImMXCs:
Pabota ¢ yueOHMKOM — COCTaBJIEHHE KOHCIICKTA.
Tema 2.10 Copepxanue yueOHOIro MaTepuasa

Caoxuble 3¢upsbl.
Kups1. MbLi0.

1 | [lonyuenue cnoxHbIX 3(UpoB peakuuei srepupukanuu. CioxHbie 3PUpPHI B IPUPO/E,
ux 3HadyeHue. [IpuMeHeHue ci0KHbIX 3(PUPOB HA OCHOBE CBOWCTB.

Kupsl kak cnoxubie 3¢upsl. Knaccuduxamus xxupoB. XUMHUYECKUE CBOWCTBA KHUPOB:
TUIPOJIN3 U THIPUPOBAHUE KUIKUX KUPOB. [IprMeHeHne )KUpOB HA OCHOBE CBOMCTB.
Mpbina. CHHTETHYECKHE MOIOIIIME CPEICTBA.

JlaGopaTopnas pa6ora Nel10: Cioxxusie 3¢gupsl. XKupbl. Mbuio.

IIpakTnyeckue 3aHsATHS

KonTpoJsbHas padora

CamocTtosiTesibHAs padoTa 00y4yalomMXxcs:
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Pabora ¢ yueOHUKOM — COCTaBJICHHE KOHCIIEKTA, MMOATOTOBKA pedepaToB Ha TeMy:
«Motoliue cpecTpay.

Tema 2.11 Coaep:xanue yueOHOTro MaTepHaJia
YrieBoabl. 1 | YrneBogsl, ux kiaccudukanus: MoHocaxapuibsl (TI0K03a, GPyKTo3a), Tucaxapuibl
(caxapo3a) u moaucaxapuibl (Kpaxmall U HeII0JI03a).
I'mrox03a — BEIeCTBO ¢ IBOUCTBEHHOM (PYHKITMEH — allbIETHAOCIIUPT. XUMUYECKUE
CBOMCTBA IIIOKO3bI: OKUCIICHUE B MTFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHUE B COPOMT,
cuptoBoe Opoxenue. [IpumeHeHne riioko3bl Ha OCHOBE CBOWCTB.
3HaveHue YIJIeBOJIOB B dKMUBOW MIPUPOJIE U KU3HU uenioBeka. [lonaTue o peakiusax
MOJIMKOHACHCALIUU U TUPOJIN3a HA IPUMEPE B3aUMOINPEBPAIICHUMN: TIIF0K03a —>
MoJIMCaxapu/l.
Jlaboparopnasi padora Nell:Xumuueckue CBOICTBA yII€BOAOB.
IlpakTHyeckne 3aHATHA
KonTpoabnas pabora
CamocrosiTe1bHAsA padoTa 00y4yalOmMXcs:
Pabora ¢ yueOHUKOM — cOCTaBJIeHHE KOHCIIEKTa, MOATOTOBKA pedepaToB HA TEMBI:
«'moko3ay, «®pykrozay, «Caxaposay, «Kpaxmal u 1emuionosa.
Tema 2.12 Coaep:xanue yueOHOro MaTepHaJia
A3soTconepaxaime 1 | Amunsl. [Torstue 06 aMuHax. AnudaTnyeckie aMUHbI, UX KJIacCH(pHUKAINs U
OpraHuvecKue HOMEHKJIaTypa. AHWIIMH, KaKk opraHndeckoe ocHoBaHue. [lonydeHnue anmivHa u3
BelllecTBa HuTpoOeH3ona. [Ipumenenne aHuIMHA Ha OCHOBE CBOMCTB.
AMUHOKHCIOTEL. AMUHOKHUCIIOTHI Kak aM(oTepHble MU YHKIIMOHATBHBIE
OPraHUYEeCKHE COCTUHEHNS. XUMMHUYECKHE CBOMCTBA aMHUHOKHCIIOT : B3aUMOICVCTBHE
CO LIEeNI0YaMHU, KUCTIOTaMU U JIPYT ¢ ApYyroM (peakuus nonukonaeHcanun). [lentunnas
CBSI3b U TIOJIUNIENTU B [[puMeHeHne aMUHOKHCIIOT Ha OCHOBE CBOCTB.
benku. [lepBuuHnas, BTOpHUHasA, TPETUYHASI CTPYKTYPHI O€TKOB. XUMHUECKHE
CBOMCTBA OEJIKOB: TOpEHUeE, JeHATYypaIus, THAPOJIN3, I[BETHHIE PEaKIUH.
buonorndeckue GyHKIUN OENKOB.
JlaboparopHbie padoThl
IIpakTnyeckue 3aHsATHS
KonTpoJsbsHas padora
CamocTtosiTeibHAs padoTa 00y4yalomMXxcs:
CocTaBuTh GOpPMYIBI N30MEPOB, HAMMCATH YPABHEHUS XUMHUYECKHUX PEAKIIHA.
Tema 2.13 Conep:xanue yueOHOro MaTepuaJia
Ionumepsl 1 | Benku u nonmucaxapue! Kak GuonomumMepst. [lnactmacce!. I[ToydeHne IOTHMEpOB
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peaxuneﬁ nojimmepu3alu U NOJMKOHICHCAIIUU. TepMOHHaCTI/I‘IHBIG n
TepMOpeaKkTHBHbIE MIacTMacchl. [IpencraBurenu miactmace.

Bonoxkna, nx knaccuduxanus. [lonydenne BonokoH. OTenbHbIe TPEICTaBUTEIN
XMMHUYECKHX BOJIOKOH.

JlabopaTopHbie paboThl

IIpakTnyeckue 3ansaTus

KonTposbHas padora

CamocrosiTeibHas padoTa odyuarmmxcesi: peepar no teme: «llmacrtmaccbry, 1
«BonokHay.

Tema 2.14 Conep:kanue y4eOHOM TUCHHUIIHHBI

XuMus " )Ku3Hb 1 | Xumus u 3n10poBse. JlekapcTBa, hepMeHTHI, BUTAMUHBI, TOPMOHBI, MUHEPaJIbHbIC

BOJBbI. HpO6JICMI)I, CBA3aHHBIC C IPUMCHCHUCM JICKAPCTBCHHBIX IPCIIapaToB. XUMHA U
nuina. KamopuitHOCTh )KHPOB, OCIIKOB U YIIIEBOJIOB. XUMUS B IOBCETHEBHOMN JKU3HU.
Motomiue u yucTsime cpenctaa. [IpaBusa 6e30macHoi paboThl CO CPECTBAMU
OBITOBOM XMMHHU. BBITOBasi XMMHUYECKasi TPAaMOTHOCTb.

JlabopaTopHbie padoThl

HpaKaneCRue 3aHATHSA

CamocrosiTesibHasi padoTa 00yYarOIIUXCH:

[ToaroroBka pedeparoB Ha TeMbI: « Bpea u mosnp3a XuMum», « XUMHS U IOBCEAHEBHAS
KHU3Hb YesloBeKay, «DepMEeHThI U TOPMOHBI», « benku — pepMeHTb», « BnusHue ObiToBoOM
XHUMHUH Ha 3I0POBBE YEITOBEKAY.

Bcero: 117

Jlist XapaKTepUCTUKN YPOBHSI OCBOEHHUS y4eOHOr0 MaTepHralla UCIOIb3YIOTCS ClIeytole 0003HaueHus:

1. — o3HaKOMUTEINBHBIN (y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIN (BBIIOJIHEHUE IEATEILHOCTH 110 00pasily, MHCTPYKLIUU WU MO/ PYKOBOJCTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSITEIILHOE BBHITIOJTHEHUE ICATEILHOCTH, PEIIEHHE IPOOIEMHBIX 3a/1a4)
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2.3. XapaKkTepuCTHKA OCHOBHBIX BUJI0B Y4e0OHOM 1eATeJIbHOCTH CTYACHTOB

Conep:xanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BH/IOB [1eITEJIbHOCTH CTYACHTOB
(Ha ypoBHe y4eOHBbIX AelCTBHI)

Baxueiinme xummuueckue
HOHATUSA

YMeHue [naBaTh OINpeAeiieHUEe U OMNEepUpOBaTh CIEAYIOIIUMU
XUMHUYECKUMHU MOHATUSAMU: BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCUTENIbHBIE aTOMHAsA U MOJIEKYJsipHasi MacChl, HOH,
aJJIOTPOIHS, U30TOIIbI, XUMHUYECKas CBSI3b,
ANEKTPOOTPHUIATEILHOCTh, BAJIEHTHOCTb, CTEMEHb OKHUCIICHHUS,
MOJIb, MOJISIpHASI Macca, MOJIIPHBII 00beM ra3000pa3HbIX BEIIECTB,
BELIECTBA MOJIEKYJSIPHOTO M HEMOJEKYJISPHOTO  CTPOECHHUS,
pacTBOpBL, 3JEKTPOIUT M  HEAIEKTPOJUT, AIIEKTPOJUTHUYECKAsS
JTUCCOLMAIMsl, OKHUCIUTENh U BOCCTAaHOBHUTENb, OKHUCICHHE U
BOCCTAHOBJICHHE,  TEmIoBOH  3ddexkr  peakmum, CKOPOCTh
XUMHYECKOM  peaklMd, KaTallu3, XHMHUYECKOe paBHOBECHE,
YIJIEPOAHBIN  cKeneT, (YHKIMOHAJIbHAS TpyIIa, H30Mepus,
TOMOJIOTHSI

OCHOBHBIE 3aKOHBI XUMHUHU

@OopMyNIMpOBaHHE 3aKOHOB COXPAHEHHs MAacChl BEIIECTB U
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTB.  YCTAaHOBKA  NPUYHMHHO-
CIIEICTBEHHOM CBA3M MEXKIY COAEPKAHUEM JTUX 3aKOHOB H
HalMCaHUeM XUMHMUYeCKUX (opMyal M ypaBHEHHMH. YcTaHOBKa
SBOJIOLMOHHOM CYIIHOCTH MEHJEJIEEBCKOM U COBPEMEHHOU
¢dopmynMpoBOK  mepuoanyeckoro 3akoHa JI.M.Menneneesa.
OOpsicHeHHE (U3NYECKOTO CMBICTIAa CHMBOJIMKHA TEPUOIUYECKOM
Tabauubl XumMuueckux aneMeHToB J[.M.MenzneneeBa (HOMepoB
JJIEMEHTa, [epuoja, TPYNIbl) W  YCTaHOBKA  MPUYHUHHO-
CJIEICTBEHHOU CBA3U MEXIY CTPOCHHUEM aToma u
3aKOHOMEPHOCTSMM ~ W3MEHEHUs  CBOMCTB  DJIEMEHTOB U
0o0pa30BaHHBIX MMM BEIIECTB B MEpUOJAaX U  TIpyHmax.
XapakTeprucTUKa AJIEMEHTOB MaJbIX M OOJBIIMX MEPUOIOB MO HX
nonoxeHuro B Ilepuoamueckoii cucreme /. M.Menneneesa

OCHOBHBIE TEOPUU XUMHUH

VcranoBka 3aBHCHMOCTH CBOMCTB XHMHYECKHX BEIISCTB OT
CTpPOCHHSI aTOMOB OOpPa3yIIUX HX XUMHYECKHX DSJIEMEHTOB.
XapakTepuCTUKa BAKHEHMIIMX THIOB XHUMUYECKMX CBSI3€H U
OTHOCUTEIBHOCTH HTOH THUIOJOruH. OOBICHEHHE 3aBUCHMOCTH
CBOWCTB BEIIECTB OT HMX COCTaBAa M CTPOCHUS KPUCTALIAYECKUX
pemerok.  POpMyIMpPOBKAa  OCHOBHBIX  IIOJIOXKEHUW  TEOPUH
BJIEKTPOIUTAYECKON TUCCOUMAIMN U XapaKTEepPUCTHUKA B CBETE TOU
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCAMHEHUMU.
@OopMyJIUPOBKA OCHOBHBIX TOJIOKEHUH TEOPUU XHMHUYECKOTO
CTPOECHUSI OPraHUYECKUX COEIUHECHUN MU XAPAKTEPUCTHUKA B CBETE
9TOM TEOPUM CBOWCTB OCHOBHBIX KJIAaCCOB OpPraHUYECKUX
COECTMHEHUI

Baxueiimme BemecTBa 1
MaTepUalIbl

XapakTepucThKa COCTaBa, CTPOCHMs, CBOWCTB, IIOJIYy4YEHUS U
npuMeHeHus BaxkHenmux MetauioB (IA u Il A rpymnn, amomMuHus,
’Kelle3a, a B E€CTECTBEHHO-HAYYHOM IMpoduiie W HEKOTophIx d-
JJIEMEHTOB) M MX COEAMHEHMH. XapaKTEepUCTUKAa COCTaBa,
CTpPOCHHS, CBOWCTB, IIOJyYE€HUS U MPUMEHEHHUS BaKHEHIINX
nemertawios (VI A, VIIA, VIA rpymnm, a Takxke a3ota u ¢pocdopa,
yriepoga W KpPEMHHs, BOAOpOJa) W HMX  COEIMHEHMH.
XapakTepucTuKa COCTaBa, CTPOCHMs, CBOWCTB, IIOJIy4YEHU U
IPUMEHEHMs] BAXKHEHMIIMX KJIAcCOB YIVIEBOJOPOJOB (AIKaHOB,
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[UKJIOAJKaHOB, AQJIKEHOB, aJKWHOB, apeHOB) W WX HaumbOoJjee
3HAYUMBIX B HAPOJHOXO3SMCTBEHHOM IUIAHE TMPEIACTABUTEIICH.
AHanoruvHasi XapaKTepHCTUKa Ba)KHEHIIUX  MPEJCTaBUTEICH
JIPYTHUX KJIACCOB OPraHWYECKUX COCTUHEHHI: METaHOJA M ATaHOJa,
CIIO)KHBIX A(UPOB, KHUPOB, MBUI, albJIETUI0B ((popManbIeruaoB u
arieTanpleruaa), KEeTOHOB  (aleToHa), KapOOHOBBIX  KHCJIOT
(YKCyCHOM  KHCJOTBI, JJS €CTECTBEHHO-HAYYHOTO  MPOQHIIs
MPEICTaBUTENICH JIPYTMX KJIACCOB  KHCIOT), MOHOCAXapHuI0B
(TIrOKO03bI), aUcaxapuioB (caxapo3bl), MOJHUCAXapUA0B (Kpaxmaia
Y LEJUTIOJNIO3bI), aHWJIMHA, aMUHOKHUCIIOT, OETKOB, HICKYCCTBEHHBIX U
CHHTETHUYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC

XUMHYECKUH A3BIK U
CHMBOJIMKA

Hcnonp3oBanne B y4yeOHOM M NMpo(hecCHOHATBLHOU AEATEIIbHOCTH
XMMHMYECKHX TEPMHMHOB WU CUMBOJMKHM. Ha3BaHume H3y4eHHBIX
BEILECTB 110 TPUBHAIBHON WIM MEKIYHAPOAHOW HOMEHKIIAType U
OTpa)KEHHE COCTaBa 3TUX COEAMHEHUN C IOMOIIBI0 XUMHUYECKHX
¢dopmyn. OTpakeHHE XHWMHYECKHX IMPOIECCOB C IMOMOIIBIO
YPaBHEHUI XMMHUYECKUX pEeaKLUi

XUMHUYECKUE PEAKIUN

OObscCHEHNE CYIIHOCTH XMMHMUYECKUX IpoueccoB. Knaccudukanus
XUMHUYECKUX PEeaKLUH MO0 Pa3IuYHbIM IIPU3HAKAM: YUCIY U COCTaBY
MPOJYKTOB M PEareHTOB, TEILIOBOMY 3(QeKTy, HaIPaBICHHUIO,
(daze, HAIMYMIO KaTaIU3aTOPa, U3MEHEHUIO CTEINEHEH OKUCIICHUS
JJIEMEHTOB, O00pa3ylOUIMX BeEUIeCTBA. YCTaHOBKA IPU3HAKOB
OOIIIEro U pa3IMYHOI0 B TUIIOJOTUM PEAKLUH 1JI1 HEOPraHUYECKO
1 oprannyeckoi xumuu. Kinaccupunukanms BEmecTB U IpoIecCoB
C TOYKHM 3pEHHUs OKHUCJIEHUs-BoccTaHOBieHUs. CocraBieHue
YpaBHEHUN PEaKIUi C MOMOIIBI0 METOJIa JIEKTPOHHOTO OaliaHca.
OOBsicHEHHE 3aBHCHMOCTH CKOPOCTH XUMHUYECKOM peakuuu u
I0JIOKEHHSI XUMHUECKOTI0 PaBHOBECHUS OT Pa3IMUHbIX ()aKTOPOB

XUMUYECKUH IKCIEPUMEHT

BrinmonHeHne XUMUYECKOTO SKCIIEPUMEHTA B MTOJIHOM COOTBETCTBUU
¢ nmpaBmwiamu 6e3omacHoctu. HabGmronenue, ¢pukcarus u onucaHue
PE3yNbTAaTOB MPOBEICHHOTO KCIIEPUMEHTA

Xumunyeckasi ”HpopMaus

[IpoBenenue caMoCTOSITEILHOTO IOUCKa XUMUYECKOW HH(pOpMaLuu
C HMCIIOJIb30BAaHUEM Pa3IMYHbIX UCTOYHHMKOB (HAYYHO-TIOMYJISIPHBIX
W3aHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa).
Hcnonp3oBaHne KOMITBIOTEPHBIX TEXHOJIOTUH JUisi 00paboTKH U
neperayl XUMUYECKOW HH(GOpMaluu M €€ NPEJICTaBICHUS B
pa3nuyHbIX opmax

PacueTsl mo xumuyeckum
dbopMynaM u ypaBHEHUSIM

VYcTaHOBKA 3aBUCMMOCTH MEXKy KaU€CTBEHHOW M KOJINYECTBEHHON
CTOPOHAMHM XMMHUYECKUX OOBEKTOB U TpoleccoB. Pemenue
pacyeTHBIX 3aJ]a4 0 XUMUYECKUM (GopMysiaM U YpaBHEHUSIM

[TpodumibHoe u
po(hecCHOHATEHO 3HAUUMOE
coziepKaHue

OObsicHeHHE XMMUYECKHUX SIBJICHUH, NMPOUCXOAALINX B IPHPOJIE,
ObiITy ¥ Ha npousBojcTBe. OmnpeneneHue BO3MOXKHOCTEH
IIPOTEKAHNUSA XUMUYECKUX MPEBPAIICHUN B PA3JIUYHBIX YCIOBUSX.
CoOnroneHne MpaBUI HKOJOTHYECKH TI'PAMOTHOIO IIOBEJICHHS B
OKpyxaromei cpene. OLeHKa BINSHNS XUMHUYECKOTO 3arpsi3HEHUs
OKpYy)Karollle cpeapl Ha OpraHu3M 4YeJoBeKa M JpYrue >KHUBBIE
opranusMel. CoOmiofieHne mpaBuil 0e30MacHOro oOpaleHust C
TroproYnuMu n TOKCUYHBIMHU BEUIECTBaMU, J'Ia60paTOpHI)IM
obopynoBanueM. IloaroToBka pacTBOPOB 3aJJaHHOM KOHIIEHTPALUU
B OBITY U Ha mpou3BoAcTBe. Kpuruueckas orjeHKa TOCTOBEPHOCTH
XUMHAYECKON MH(OpMAINK, NOCTYNAIONIeH U3 Pa3HbIX HICTOYHUKOB
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3. YCJOBMUS PEAJIN3AIIMA YUYEBHOM JUCIHUIIINHBI
3.1. MarepuanbHO-TEXHUYECKOE OOCCIIeueHUE

YyeOHast TucIuIUInHA pean3yercs B yaeoOHoMm kabunete Ne 214 Xumus

O6opynoBanue:

- KOMILUIEKT YYEHUYECKO Mebenn

- KOMIUIEKT MeOeH [Tl peno 1aBaTes

-TabNuIbl, TEepUOAMYEcKas CHUCTeMa XMMHYeckux siementoB J[.W.
MenneneeBa, psa HanpsDKEHUH METAJUIOB, paCTBOPMMOCTH BEIIECTB B BOJE, CXEMa
CTpPOEHHUsI aTOMOB 3JIEMEHTOB, 00OpYyIOBaHUE Uil JTAOOPATOPHBIX PabOT, PEaKTUBBI
(KUCIIOTHI, IIEJIOYH ), MUKPOCKOII, TPOOUPKH, KOJIOBI.

- IEPCOHAIBHBIN KOMITBIOTEP, TPOEKTOP, IKPaH JJIsi IPOEKTOpa.

3.2. UudopmarmornHoe odecrieueHre o0yIeHus
3.2.10CcHOBHBIC HCTOUYHHUKHU:

1. Apremenko, A. M. Oprannyeckas xumus : yueoHuk / A. . Apremenko. — 5-

e u3z., uctp. — M. : KaoPyc, 2018. — 528 c¢. — ISBN 978-5- 406-05331-7. — Tekcr
aNeKTpoHHbINH // Book.ru : »nexkTpoHHO-OMOMMOTeuHass cucrtema. — URL:

https://www.book.ru/book/924050 — Pexxum mocTyma:

.2.2J10MOJIHUTEIbHBIC UICTOUYHUKHU:

1. I'munka, H. JI. O0mas xumus : yueonoe nocodue / H. JI. ['munka. — Mockaa :
KunoPyc, 2019. — 748 c. — (CIIO). — ISBN 978-5-406-06847-2. — Tekct
SNIeKTpoHHBIA //  BoOK.ru : osmexTtpoHHO-OMONMoTeynas cucrema. — URL:
https://book.ru/book/932114 — Pexwum nocryna:
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHS YYEFHOI

KoHTpons w©  oueHka

pE3yJIbTATOB

TACIATITAHBI
OCBOCHUA

yaeOHOM

JTACIUATUIAHBI

OCYHICCTBILCTCA IIPCIIOAABATCIICM B IIPOLCCCE MPOBCACHUA ITPAKTHUCCKHUX 3aHATUM U

7a0b0paTOpHBIX padOT, TECTUPOBAHMS,

HHIAWBUYAJIBbHBIX 3aﬂaHHﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.

a TaK¥KC BbIIIOJIHCHHUA 06yllaIOHH/IMI/ICH

Pe3ysabTarsl 00yyeHus
(oCBOEHHBbIE YMEHHS1, YCBOEHHbIE

OcHOBHBIE TOKA3aTeJIH
OLIEHKH Pe3yJIbTATOB

@®opMbI U METOBI
KOHTPOJISA M OLleHKH

3HAHUA) pe3yJbTaToB 00y4YeHus
3HaTh
BOKHENIIME XUMHUYECKHE TOHSATHS: | 3HATH BOXKHEUIIME | TECTOBBIA KOHTPOJIb;
BEILIECTBO, XWMHYECKHH DJIEMEHT, | XUMUYECKUE MOHATHUSA:
aToOM, MOJIEKYyJla, OTHOCUTEJIbHBIC | BELIECTBO, XUMUYECKUM
aTOMHasi U MOJIEKYJsIpHAsh MAaccChl, | JJIEMEHT, aToOM, MOJEKYIa,
WOH, AJIOTPOIIHUS, W30TONBI, | OTHOCUTEIBHBIE aTOMHAas U
XUMUYECKas CBA3b, | MOJIEKYJISIDHAsE MAacChl, HOH,
ANEKTPOOTPHUIATEIIBHOCTb, AJIOTPOIIHUS, W30TOTIBI,
BaJICHTHOCTh, CTEIMEHb OKHUCJICHHS, | XUMUYECKas CBSI3b,
MOJIb, MOJISIPHAasi Macca, MOJIAPHBIN | AJIEKTPOOTPHULIATEIbHOCTD,
00beM, BEIIECTBA MOJIEKYJISIPHOTO M | BaJIGHTHOCT, CTETICHb
HEMOJIEKYJIIPHOT O CTPOEHHUS, | OKUCIICHUS, MOJIb, MOJIsIpHas
pacTBOPHIL, AJIEKTPOIIUT U | Macca, MOJSIDHBIM  00BeEM,
HEIJIEKTPOJIUT, SJIEKTPOJUTUYECKAS | BEIIECTBA MOJEKYJISIPHOTO H
JUCCOITUAITHS, OKHUCITUTEINb Y | HEMOJIEKYJISIPHOTO ~ CTPOEHUS,
BOCCTAHOBUTEIb,  OKHUCIEHHUE W | PaCTBOPbI,  JJEKTPOJIUT U
BOCCTAHOBJIEHHE, TEIIOBOM 3((EKT | HEINEKTPOIIUT,
peaklMu, CKOPOCTh XUMHUYECKOH | 3JIEKTPOIUTUYECKAS
peakiuu, Karajau3, XHUMHUYECKOEe | IUCCOIMAINS, OKHCIUTETh |
paBHOBECHE, YIJIEPOJHBIA CKEJIET, | BOCCTAHOBUTENb, OKUCICHUE U
(byHKIIMOHAIbHAs rpyIIa, | BOCCTAHOBIICHHUE, TEIJIOBOM
M30Mepusl, TOMOJIOT S, 3¢deKkT peaxiuu, CKOPOCTh
XUMHUYECKON peakuuu,
KaTaJus, XUMHUYECKOE
paBHOBECHE, YTIIEPOIHBIN
CKEJIET, dbyHKIIMOHATBHAS
TpyIITia, U30MepHsi, TOMOJIOTHS;
OCHOBHBIE 3aKOHBI XUMUU: | 3HaTb ~ OCHOBHBIE  3aKOHBI | OTYET MO MPOJIeTaHHOMN
COXpaHEHUs MaccChl BEIIECTB, | XMMHH: COXPAHEHHUS MacChl | BHEAYIUTOPHOU
MOCTOSIHCTBA COCTaBa, | BEIECTB, MOCTOSTHCTBA | CAMOCTOSITENILHOM paboTe
MIePUOIUUECKHI 3aKOH; COCTaBa, MEPUOTUYECKHI | COTTITACHO MHCTPYKIIUH
3aKOH; (mpencraBnenue
pedepara,
MH(OPMAIIMOHHOTO
COOOMIEHUS U T.1.).
OCHOBHBIC TEOPHUH XUMUU: | 3HaTh ~ OCHOBHBIE  TEOPHUHU | KOHTpOJbHas paboTa
XUMUYECKOU CBS3H, | XUMUU: XHUMHUYECKOU CBS3H,
AIEKTPOIUTUIECKON  JTUCCOIMAINH, | AIEKTPOIUTHUECKON
CTPOEHUS OpraHUYeCcKUX | TUCCOLUALINH, CTPOEHUS
COCIUHCHMI, OPraHNYeCKUX COCTMHECHUM;
BaKHEUIINE BEIECTBA U | BAXHEHIIMEe  BemlecTBAa U | 3alllUTa MPAKTHUYECKUX
MaTepHalbl: OCHOBHBIE METAJUIBI M | MAaTEpPHUAJIbL: OCHOBHBIE | paboT;
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CIUJIaBBI; CEpHasi, COJISTHAs, a30THAs U

MCTAJUIBI M CIIJIaBbl; CEpHasd,

YKCYCHasl KHCJIOTBI; IIEJIOYH, | COJIsiHAs, a30THAs U YKCyCHas
aMMMaK, MUHEpaJIbHble YJOOpEHUs, | KUCIOThI, IIEI04YH, AaMMHaK,
METaH, ATWJIEH, aleTWIeH, OEH30J, | MUHEpaIbHbIE yaoOpeHnus,
9TaHOJI, JKUPbI, MbLIA, TIJIIOKO3a, | METAH, OTHIEH, AaleTUJIEH,
caxapo3a, KpaxMas, KJeTdaTKa, | OEH30JI, 3TaHOJ], KHUPBI, MbLIA,
Oenku, UCKYCCTBEHHBbIE U | TJII0KO3a, caxapo3a, Kpaxmail,
CUHTETHUYECKHUE BOJIOKHA, KaydyKH, | KIETUaTKa, OenKu,
IUIaCTMACCHI; HCKYCCTBEHHbIE U
CUHTETHUYECKUE BOJIOKHA,
Kay4yKH, [J1aCTMACCHI;
YMeThb
Ha3blBaTh M3Y4YECHHBIE BEILECTBA IO | HAa3bIBAET U3YyUYEHHBbIE | COCTABJICHHE YpPaBHEHUN
"TpuBHaAIBLHOMN" WIM | BEIIECTBA MO "TPUBHAIBHON" | XUMHUYECKHUX PEAKIIMIA;
MEXyHApOJAHON HOMEHKIIATYpE; WIn MEXyHapOAHOM
HOMEHKJIATYPE;
OIpeNeNATh: BaJICHTHOCTh U CTENEHb | ONPEENACT: BAJIEHTHOCTb U | pacdeThl IO XUMUYECKUM
OKHCJICHHUS XUMHYECKHUX AJIEMEHTOB, | CTEIIEHb OKHCIIeHHS | (hopMyniaM U ypaBHEHHUSIM
TUI  XHUMHYECKOM CBSI3U B | XMMUYECKHUX 3JEMEHTOB, THII | XUMUYECKHX PEaKIuii;
COEIMHEHUSX, 3apsi/l MOHA, XapaKTep | XUMUYECKOU CBSI3U B
cpeabl B BOAHBIX  pacTBOpax | COEIMHEHMAX, 3aps]  HOHa,
HEOPraHUYECKUX COCJIMHEHUH, | XapakTep cpenbl B BOAHBIX
OKHCIUTEIb U  BOCCTAaHOBUTENb, | pACTBOPAX  HEOPraHUYECKHUX
IPUHAJJIEKHOCTD BELIECTB K | COGJUHEHUM, OKHUCIUTENb W
pa3IMYHBIM KJaccaM OpPraHWYECKHUX | BOCCTAaHOBUTEIIb,
COEJIMHEHUM; MPUHA/JIEKHOCTh BEIIECTB K
pa3IUYHBIM KJ1accaM
OPraHNYeCKUX COCTMHECHU;
XapaKTepU30BaTh: JIEMEHTHI MAJBIX | XapaKTEPU3YET: 9JIEMEHTHI | TECTOBBIM KOHTPOJIb;
NEpPUOAOB MO MX TMOJOXKEHUI0 B | MaJbIX [EPUOJOB IO  UX

Ilepnonnueckorr  cucreMe  JI.M. | monoxenutro B [lepuoanueckoii
MenpaeneeBa; obOmme xumuueckue | cucreme J[.M. Menneneesa;
CBOWCTBAa METAJIOB, HEMETAJUIOB, | OOIIME XWMHUYECKHE CBOWMCTBA
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX | METAJIOB, HEMETAJLIOB,
U OpPraHMYECKUX  COCIMHEHMMH; | OCHOBHBIX KJIaCCOB
CTPOCHHE W XHMHMUYECKHE CBOWCTBA | HEOPTaHUYECKHUX "
U3Y4YEHHBIX OPraHUYECKUX | OPTaHUYECKUX  COCIAMHECHMUIA;
COEIMHEHU; CTPOGHHE U  XUMHYECKHE
CBOMCTBA U3Y4YEHHBIX
OPraHNYeCKUX COCTMHECHUN;
OOBSICHATH: 3aBUCHUMOCTb CBOMCTB | OOBSCHSIET: 3aBUCHUMOCTB | OTYET I10 IIPOJETIaHHON

BCIIECTB OT UX COCTaBa U CTPOCHUSA,

CBOWCTB BEIIECTB OT UX

BHEAYUTOPHOU

Ipuposy XUMHUYECKOU CBSI3U | COCTaBa W CTPOEHHs; MPUPOIY | CAMOCTOSATENLHON paboTe
(MOHHO, KOBAJICHTHOM, | XUMUYECKOW CBS3M (MOHHOM, | COrJIaCHO MHCTPYKLIUU
METAJIIIMYECKOH ), 3aBHCHUMOCTh | KOBaJIEHTHOM, (mpencraBiieHue
CKOPOCTH XHMHYECKOW PEaKIMd | | METaUIMYeCKON), 3aBUCUMOCTh | pedepara,
MI0JIO’KEHHUS XMMHYECKOTO | CKOPOCTH XUMHUYECKOH | ”HPOPMALIMOHHOTO
paBHOBECHSI oT Pa3IUYHBIX | peakuuu u MOJIO’KEHUS | COOOIIEHHUS U T.11.).
(baxTOpoB; XUMHUYECKOTO PaBHOBECHUS OT

pa3IUYHBIX (DAKTOPOB;
BBITOJIHATh XUMHUYECKHUN | BBIIIOJIHAET XUMHYECKHH | KOHTpoJIbHAas paboTa
SKCIIEPUMEHT [0 PACHO3HABaHUIO | SKCIIEPUMEHT 1o
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BaKHEHIITNX HCOPTraHNYCCKUX n
OpTraHU4YCCKUX BCIICCTB,

pacro3HaBaHUIO  BAKHEHIIUX
HCOPraHNYCCKUX u
OpPraHMYECKUX BEIIECTB;

MPOBOANTH CAMOCTOSITEIHHBINA MTOUCK
XUMHUYECKON uH(popMauu c
HCIIOJIb30BaHUEM pa3IMYHBIX
UCTOYHUKOB (HAy4YHO-TIOMYJSPHBIX
A3IaHuMH, KOMITbIOTEPHBIX 0a3
JIaHHbIX, pecypcoB HWHTepHera);
UCIIOJIb30BATh KOMIIBIOTEPHBIE
TEXHOJIOTHH 00paboTKu |
rnepenayu XUMHYECKOU
uH(pOpMallUU U €€ MPEJICTABICHUS B
pa3nuuHbIX hopMmax;

JJIA

IIpOBOAUTD CaMOCTOSITCIIbHBII

MIOUCK XUMHUYECKON
uH(pOopMaIU C
UCIOJb30BAHUEM  pa3IMYHBIX
HCTOYHUKOB (Hay4HoO-
HOMYJISPHBIX U3/IaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB WNHuTtepHeta);

WCIIOJIb30BaTh KOMITBIOTEPHBIC
TEXHOJIOTHH JJIT 00paboTKH M
nepegayn XUMHUYECKOU
nHpopmaruu u ee
MIPEJICTABJIICHNUSI B Pa3IMYHBIX
dhopmax;

3aIUTa MPAKTUYECKUX
pabor;

HCIIOJIB30BaTh IpUOOpETEHHBIE
3HAHUS U YMEHMsI B NPAKTUYECKOM

HCIIOJIb3YyeT
3HAHUS u

IpUOOpETECHHbBIE
YMEHUS B

YCTHBIN ompoc, becena;

JIEATEIIbHOCTA W ITOBCEJIHEBHOMW | MPAKTUYECKOW AECATEIbHOCTU U

J)KU3HUA I8 KPUTHUYECKOW OIIEHKU | TOBCEIHEBHOM  KWU3HU IS

JIOCTOBEPHOCTH XUMHYECKON | KPUTUUYECKOM OILICHKM

uH(pOpMallMK, TMOCTYNAIOWIEH U3 | JOCTOBEPHOCTH  XUMHYECKOM

pa3HbIX HICTOYHHUKOB; nH(OpPMAIMK, TIOCTYIAOIIEH

13 Pa3HbIX HCTOYHUKOB;

HCIIOJIH30BaTh MpUOOpPETEHHBIE | UCTIONB3YET  MPUOOPETEHHBIE | COCTABJICHUE YPaBHEHUM
3HAaHHUS M YMEHUSA B NPAKTHUYECKOM | 3HAHUSA u YMEHUS B | XUMHAYECKUX PEAKIIUN;
JIEATEIIbHOCTA W TOBCEIHEBHOM | MPAKTUYECKOW ACSATEIbHOCTU U

JKU3HU s OOBSICHEHHS | IOBCEAHEBHON  JKU3HHU IS

XUMHUYECKHX SIBJIEHUH, | OOBICHEHHUS XUMHYECKUX

MPOUCXOSAIINX B MPUPOJE, OBITY U | SIBICHUI, MPOUCXOIANINX B

Ha MMPOU3BOJCTBE; pUpoze, OBITY n Ha

IIPOU3BOJCTBE;

HCIIOJIH30BaTh MPUOOPETEHHBIE | UCTIONB3YET  MPUOOPETEHHBIE | PACUETHI 0 XUMUYECKUM
3HAaHHUS M YMEHUSA B NPAKTHUYECKOW | 3HAHUSA u YMEHUS B | hopmynam u ypaBHEHUSIM
JIEATEIIbHOCTA W TOBCEIHEBHOM | MPAKTHYECKOM JESATEIbHOCTU U | XUMUYECKHX PEaKIUN;
JKU3HU s ONPENEIICHUS | IOBCEAHEBHOM  KU3HU  JUIA

BO3MOKHOCTH MPOTEKAHUA | OTIPEACIICHUS BO3MOKHOCTH

XUMHUYECKHX MPEBPALLEHU I B | IPOTEKaHUsA XUMHYECKUX

Pa3IMYHBIX YCIOBUAX W OLHCHKHU HX

MPEBPAIICHUNA B  Pa3JIUYHBIX

MOCIIEACTBUM; YCIOBUAX W  OLEHKH  HX

MOCJIEICTBUM;
HCITOIB30BaTh MPUOOPETEHHBIC | UCTIONB3YEeT  MPUOOPETEHHBIC | 3aIUTa TPAKTHUECKUX
3HaHUS M YMEHHs B INPAKTUYECKOM | 3HAHMS u YMEHUSA B | paboT;

NEATEIbHOCTH W TIOBCEIHEBHOH | MPAKTHYECKON NEeSTEIbHOCTH U
JKHU3HU JJISL 3KOJOTUYCCKHN HOBCC}IHGBHOfI JKU3HU JJISL
TPaMOTHOTO MOBEICHUS B | 9KOJIOTHYECKH PaMOTHOTO
OKpY’Kalolien cpeje; MOBEJICHUSI B  OKPY)KaIOIIEeH
cpene;
WCITOJIh30BaTh NMpUOOpETEHHBIE | UCTIONB3YET  MPHOOpPETEHHBIC | YCTHBIN Ompoc, becena;
3HAaHUSA U YMEHMUS B IIPAKTUYECKOM | 3HAHUSA u YMEHHUS B

NEITENLHOCTH W IOBCEIHEBHOI

IIp AKTHYSCKOM JACATCIIBHOCTH U
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KU3HU 7S OUEHKU  BIIMSHUS
XUMHUYECKOIO 3arpsi3HEeHUs
OKpYXarollel cpeapl Ha OpPraHu3M
4yejoBeKa W JpYTHUE  JKUBBIE
OpTraHHU3MBl;

MOBCETHEBHON  JKU3HU  JJIs
OILICHKU BIIUSIHUSI XUMHUYECKOTO
3arpsi3HeHus OKpYKaromieu

Cpellbl Ha OpPraHu3M YeJOBeKa
U PYTHUE KUBbIE OPTAHU3MBI;

UCII0JIb30BaTh npuoOpeTeHHbIe
3HAHUS U YMEHUS B MPAKTHYCCKOM
JIEATCIIbHOCTH U IIOBCEIHEBHOM
JKU3HM 1)1 6€301macHOro oOpalieHus
C TOPIOYMMH Y  TOKCHUYHBIMHU
BEILIECTBAMH, 71a00paTOPHBIM
000pyI0BaHUEM;

UCTOJB3yeT  NPUOOpPETCHHBIE
3HaHUsA u YMEHUS B
MPAKTUYECKON JEeSTETHbHOCTH U
MIOBCEJTHEBHON  KM3HM  JUIS
Oe3omacHOro  ooOpamieHus ¢
TOPIOYUMH U TOKCHUYHBIMH
BELIECTBAMH, JIaOOpPaTOPHBIM
000pyI0BaHUEM;

COCTABJICHUE YPAaBHEHUI
XUMHUYECKHUX PEAKLIN;

HCIIOJIB30BaTh IpUOOpETEHHBIE
3HAHUS U YMEHMsI B NPAKTUYECKOIl
JESTEJIbHOCTH U ITOBCEIHEBHOUN
KHU3HU Ui IPUTOTOBIICHUS
pacTBOPOB 33a/IaHHON KOHIIEHTPALUH
B OBITY M Ha POU3BO/ICTBE;

WCIIONB3YeT  MPUOOpETEHHBIE
3HAHUS u YMEHUS B
MIPaKTUYECKON J1eATEIbHOCTH U
MOBCEIHEBHOM  JKM3HM IS
[IPUTOTOBIICHUS pacTBOpoOB
3aJlaHHOM  KOHIIEHTpallUd B
OBITY U Ha IPOU3BOJICTBE;

pacyeThl 0 XUMUYECKUM
(dbopMynaM u ypaBHEHUSIM
XUMHYECKUX PEAKIIU;

UCIIOJIb30BATh pUOOpETEHHBIC
3HAaHUSA U YMEHMS B IPAKTUYECKON
NEATENILHOCTH W TOBCEAHEBHOMN
JKU3HU AJI1 TIOHUMAaHUsA B3aUMOCBA3U
y4eOHOro npeaMeTa c
O0COOEHHOCTSIMU  mpodeccuid U
npodecCHOHATIBHON 1€ TeIbHOCTH,
B OCHOBC KOTOPBIX JICKAT 3HAHUSA I10
JTAaHHOMY y4eOHOMY ITpeIMETY.

UCTIONIB3YyeT — MPUOOpPETCHHBIE
3HaHUA u YMCHHA B
MPaKTHYECKON AEATEIbHOCTH U
HOBCCIIHCBHOP’I KHU3HU JIIA
MOHUMAaHUS B3aUMOCBSI3H
y4eOHOro npenMera C
ocoOeHHOCTsIMH TIpodheccHil u
npogecCuoHaIbHON

NeSITeIbHOCTH, B  OCHOBE
KOTOPBIX JICKAT 3HAHUA 110
JAHHOMY Y4eOHOMY IIpe/IMETY.

omnpezeeHue
HpI/IHaI[JIe)KHOCTI/I
BEILIECTB K Pa3JIMYHBIM
KJIacCaM HEOPTaHUYECKUX
1 OPTaHUYECKUX
COEIMHEHNH
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5. IlepeyeHb UCMOJIBL3yeMBbIX METOI0B 00y4eHHS:

5.1 IlaccuBHbIE: JIEKIIMHU, OTIPOC, TECTUPOBAHUE, KOHTPOJIbHAs paboTa.
5.2 AKTUBHbBIC U UHTEPAKTUBHbBIC: UCCIIEAOBAHNE, AaHATIN3 KOHKPETHBIX CUTYaIIUH,
CEMUHAP-IUCKYCCHsl, KEHC-METO/I.
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