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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbBI
OBHIEOBPA3OBATEJIBHOI'O IIPEMETA

1.1. Mecto o00meo0pa3oBaTeJIbHOIO MNpeAMeTa B CTPYKType OCHOBHOM
npogdeccuoHaIbLHOM 00pa30BaTEIbHOI MPOTPAMMBI

VYyebnas mnporpamma ob6imeoOpazoBatenbHoro npeamera OVIL12 Xumus
ABJISIETCSI 4YacCThIO 00I111€00pa30BaTEeIbHOTO IMKJIAa OCHOBHOM MpOQecCHOHATBHON
o0pa3oBaTenbHON MporpamMmbl (MMPOrpaMMbl MOJATOTOBKHU CIIELUATUCTOB CPEIHETO
3BE€HA) MO0 CIEIHAIBLHOCTH cpelHero npodeccuoHanbHoro odpaszoanus 51.02.03
bubanorexoBeaeHue (0a3oBas MOATOTOBKA).

YyeOnast mporpamMma  00I1I€00pa30BaTEIBHOTO  MpeAMeTa  «XHUMHS
obecrieunBaeT (popmupoBaHue MpoheCcCHOHATHHBIX U OOITUX KOMIIETSHITHH 0 BCEM
Bugam JgearenbHocth GI'OC mo cnenmansHocTH 51.02.03 bubiuorekoBeaeHue.
Oco0oe 3HaueHne JUCHUIUIMHA uMeeT npu popmupoBanuu u pazsutuu OK 1, OK 2,
OK 4,0K 7,TIK 2.2.

1.2. leanb, 321244 ¥ IJIAHHUPYeMble Pe3yJibTaThl
Hean o6mieoOpa3zoBaTeabHOTO MpeaMeTa XUMHS COCTOUT B (POPMHUPOBAHUE Y
CTYJICHTOB TPEJICTABICHUS O XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYyYHOMN
KapTUHBI MHUpPa KaK OCHOBBl MPUHATHUS PEIIEHUH B  JKU3HEHHBIX W
IPOU3BOJICTBEHHBIX CUTYaIIUIX, OTBETCTBEHHOTO MTOBEJACHUS B IPUPOIHOM Cpejie.
3agaum U3y4eHUs TUCIMUILIAHBL:
1) chopmupoBarh MOHUMAHWE 3aKOHOMEPHOCTEM MPOTEKAHUS XHUMHYECKUX

IIPOLIECCOB U SIBJICHUM B OKPYKAIOLIEN CPENE, LEIOCTHOM HAyYHOW KapTHHBI MHPA,
B3aUMOCBSI3M M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBIATH (DOPMYJIbI HEOPTAHMYECKUX U OPTraHUYECKUX
BELIECTB, YPAaBHEHUS  XUMUYECKHX  pEaKIMi, OOBSACHATH HMX  CMBICIH,
UHTEPIPETUPOBATH PE3YyJIbTAaThl XHMHUYECKUX 3KCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM TPOBEAEHUS  NPOCTEHIINX  XUMHYECKHX
HKCIIEPUMEHTAJIbHBIX HUCCIEIOBAaHUM C COONIOACHHEM TMpaBui OE30MaCHOTO
oOpalieHus ¢ BelecTBaMu 1 JIa0OpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHUS MCHOJb30BaTh MHPOPMALMIO XUMUYECKOTO XapakTepa M3
Pa3IMYHBIX UCTOYHUKOB;

5) copmMupoBaTh yMEHHUS IPOTHO3UPOBATH MOCIEICTBUS CBOEH N1€ATEIbHOCTH
U XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MIPOU3BOJCTBEHHBIX MPOLIECCOB;

6) chopmMHUpoBaTh MOHUMAHUE 3HAYUMOCTU JTOCTHKEHUI XUMHUYECKON HAayKH U
TEXHOJIOTH JUIsl pa3BUTHS COLIMATILHON U MPOU3BOACTBEHHOM cep.



IlepedyeHb MJIAHUPYEMBIX Pe3yJIbTATOB
B xone ocBoenus paboueil mporpammbl 00111€00pa30BaTEIbHOIO IPEIMETa
00y4aroIIMMUCS OCBAaUBAIOTCS CIIEIYIONINE YMEHUS U 3HAHUS:

PesynbraThl mo 00111e00pa3oBaTeibHOMY MpeaMeTy (MpeaMeTHbIE

Kox OK u IT1IK pE3yIbTaThI)
YMmeHus 3HaHUs
OK 01.Bs1bupars B yacTu Tpya0BOIr0 BOCHIUTAHUSA: - BIAJEThb CHUCTEMOM XMMMYECKMX 3HAHMI,
crocoOBI penIeHuUs - TOTOBHOCTB K TPYIY, OCO3HAHUE LEHHOCTH | KOTOpasg BKIIOYAeT: OCHOBOIOJATrafoIie
3amad MacTepCTBa, TPYIOII00He; MOHATUS  (XUMHYECKHH DIIEMEHT, aToM,
po¢eCCHOHATBHOM - TOTOBHOCTh K AQKTHBHOW JESTENBHOCTH | SJIEKTPOHHas o00o0JoYka aroma, s-, p-, -
JEATETLHOCTH TEXHOJIOTUYECKON u COIMAJBbHOW | DJIEKTPOHHBIE  OpOWTAIM  aTOMOB, HOH,
MIPUMEHHUTEIBHO K HarpaBJICHHOCTH, CHOCOOHOCTH | MOJIEKyJIa, BaJICHTHOCTb,
Pa3IMYHBIM WHUIUAPOBATH, IUTAHUPOBATh U | BJIEKTPOOTPHULIATEIbHOCTD, CTEIeHb
KOHTEKCTaM CaMOCTOSTENHLHO BBINOJIHATH TaKylo | OKHUCIICHHS, XHMHYecCKass CBs3b, MOJb,
JIeSTENILHOCTB; MOJSIpHAsT ~ Macca, MOJISIpHBIE  00beM,
- WHTEpeC K  pa3iMuHbIM  cdepaM | YIICpOAHBIH  ckeneT,  (QyHKIMOHAJIbHAs
po¢eCCHOHATBHOH NesTeIBHOCTH, TpyIIa, paadkai, W30MEpHs, HW30MEpHI,
Osiaienne yHHBePCATbHBIMH Y4eOHBIMH | TOMOJIOTHYECKUI psn, TOMOJIOTH,
NM03HABATEJIHLHBIMH A€l CTBUAMH: YTJIEBOAOPOIEL, KHACJIOPOJ- u
a) 0a30BbIe JIOTUYECKHUE NeHCTBUS: a30TcoAeprKallne COCIUHEHHS,
- CaMOCTOSTETbHO  (opMymHpoBaTh H | OMONOTHYECCKH AKTUBHBIC BEIIIeCTBa
aKTyaJIM3UPOBaTh MPOOJIEMy, pacCMaTpUBaTh | (YIJICBOIbI, JKUPBL, OCJIKH), MOHOMEP,
€e BCeCTOPOHHE; noJimmep, CTPYKTYpHOE 3BEHO,
- YCTaHaBIIMBATh CYIIECTBEHHBIH NPH3HAK | BHICOKOMOJIEKYJISIPHbIC COCIMHEHUS,
WIn OCHOBaHUS JUISt CpaBHEHHS, | KpUCTAIMYECKas peuierka, THIIBI
Kknaccudukanuu 1 00001IIeHNS; XUMHYECKUX  peakuuil  (OKUCIUTEIhHO-
- ONpeneNsiTh LENU JeTeIbHOCTH, 331aBaTh | BOCCTAHOBUTEJIbHBIC, 9K30-U
mapaMeTphl U KPUTEPUH HX TOCTIKCHUS, SH/IOTePMHYECKHE, peaxmn HOHHOTO
- BBISBIIATH 3aKOHOMEPHOCTH u | oOMeHa), pactBop, ANEKTPOJIUATHL,
TIPOTHBOPCUHS B paccMaTpuBaeMBIX | HEIIIEKTPOIHUTHI, SIEKTPOIUTHICCKAS
SIBIICHUSIX; JVICCOIIMAITHS, OKHCIIUTENb, BOCCTAHOBHTEITb,
- BHOCHUTh KOPPEKTHBHI B [eSATEIHHOCTH, | CKOPOCTH XAMHAYIECKOM peaxmmu,
OIICHUBATh  COOTBETCTBHE  PE3yJbTATOB | XUMHUYECKOE PAaBHOBECHE), TEOPUH U 3aKOHBI
LesiM, OIIEHMBAaTh PHUCKH TOCJIENCTBUIl | (Teopus XUMHYECKOTO CTPOEHHUS
JESITENBHOCTH; opranmueckux BemiectB A.M. bytneposa,

- pasBuBaTb KpPCAaTUBHOEC MbLINIJICHUE TIPpU
PEUICHUHN )KU3HCHHBIX np06neM

0) 0a3oBbIE HCCJIeI0BATEIbCKHE
elicTBUA:
- BIIAJICTh HaBBIKAMH y4eOHo-
HCCIIe0OBATEIIbCKOM i MIPOEKTHOMN
NEeSTeIbHOCTHA,  HABBIKAMH  pa3peIIeHUs
mpobiem;

- BBISABJIATH NPHYUHHO-CIICICTBEHHBIC CBS3H
U aKTyaJIM3upoBaThb 3aJiady, BbIABUTATH
TUIIOTE3Y €€ PCIICHUA, HAXOAUTh apT'yYMCHTBI
JUIsl JI0Ka3aTellbCTBa CBOWX YTBEPXKICHHH,
3aJ1aBaTh MMapaMeTPEl U KPUTEPHUH PEIICHNS;

- AHaJIM3UpOBATH TIOJYYECHHBIC B XOHE€
peuenus 3aza4u pe3yiabTaThl, KPUTHYECKHU
OLICHUBATh nx JIOCTOBEPHOCTb,
NIPOTHO3UPOBAaTh M3MEHEHHE B  HOBBIX
YCIIOBHSX;

- yMeTb  IIEPCHOCHUTb  3HaHWI B
MIO3HABATEJILHYIO U NPAKTHYECKYIO 00JacTH
KHU3HE/IEATEIBHOCTH;

- YMCTb HWHTCTPHUPOBATHL 3HAHUA U3 PA3HBIX
MIPEIMETHBIX 00JIacTel;

- BBIIBUI'aTb HOBBLIC WJICH, TMpEiiaraTtb

TEOPHsI AIIEKTPOJIMTHYECKONH IHUCCOIMAIINY,
nepuoauueckuii 3akoH JI.MI. Menneneesa,
3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH  SI3BIK
XUMHUH, (aKTOJOTHYECKHE CBEACHHS O
CBOHMCTBaX,  COCTaBe, TMOJYYEHHH W
0e3011acHOM  HCIIOJIb30BAaHUH  Ba’KHEHIINX
HEOPraHUYECKUX M OPraHNYECKUX BEIIECTB B
ObITy ¥  TPAKTHYECKOH  JEATEIBHOCTH
YeJI0BEKa;

- YMETH BBISABIIATH XapaKTEPHbIE IPU3HAKU U
B3aMMOCBA3b N3Yy4YCHHBIX HOHﬂTHﬁ,
MNPpUMCHATH COOTBETCTBYIONIUEC TOHATUA TIPHU
OIIMCaHUH CTpOCHUA u CBOMCTB
HEOPraHMYCCKUX U OPTraHUYCCKUX BEIIECTB U
UX MpeBpallleHUd; BBIABISATh B3aHMOCBS3b

XAMHUYCCKUX 3HAHUM C TOHATUAMH H
npeacTaBJICHUAMU ApYyrux
€CTCCTBCHHOHAYYHBIX IIPEAMETOB;

- YMETH UCIIOJIB30BAaTh HanMCHOBaHUs

XUMHUYECKUX COEIMHEHUH MEXAYHapOIHOIrO
CO103a TEOPETUYECKON U NPUKJIAJHOW XUMUU
nu TPpUBHUAJIbHBIC Ha3BaHUA BaXKHEHIIINX
BemeCTB (DTUJICH, AalleTWICH, TJIMIEPHH,




OpUTHHAJIbHBIE MTOAXO0/IbI U PEIICHUS;
- CIIOCOOHOCTH WX HCIIOJB30BaHUS B
TI03HABATEIHLHON U COLMAIILHOM NPAKTUKE

(denon, dopmanpaerua, yKCycHas KHUCIIOTA,
TJMIUH, YrapHbId Ta3, YIJEKUCHBIA Tas,
aMMFaK, TraiieHas W3BeCTh, HeramieHas
W3BECTh, TUTHEBAA CONAa W  JPYTHUX),
COCTaBIITH (POPMYINIBI HEOPTaHWYECKUX H
OpTraHUYECKUX BEIIIECTB, YpaBHEHHS
XAMHWYECKHUX peaKuil, OOBSCHITD UX CMBICT
MOJITBEPKIATh XapaKTePHBIC XUMHUUCCKUE
CBOWCTBA  BELIECTB  COOTBETCTBYIOLINMHU
JKCICPUMCHTAMH M 3alHCAMHU ypPaBHEHUI
XUMHYCCKUX PEAKITHIA;

- YMETh YCTaHABIWBATH IPUHAJICKHOCTD
H3YYCHHBIX HEOPTraHMYECKUX u
OpPraHMYECKUX BEMIECTB K OIpeIeICHHBIM
KJlaccaM u TpyTIIaM COCIMHEHUH,
XapaKTepuU30BaTh MX COCTaB W BaKHeHmIne
CBOWCTBA; ONPEAENATh BHABl XUMHYECKUX
CBsI3eH (xoBaneHTHaA, HOHHaA,
MeTaJUTHIeCKas, BOJIOPOJIHAS), THITBI
KPHCTaIINYECKUX peleToK BEIIIECTB,;
KJIacCU(PUIMPOBATH XUMHUCCKUE PCAKIIHH;

- chopmupoBaTh  IpPEACTAaBICHUS: O
XUMHUYECKOU COCTaBILAOLIEN
€CTECTBCHHOHAYYHOM KapTUHBI MHpa, POJIU
XAMHU B TIO3HAHWU SBJICHUH TPHPOIBI, B
(hOpMHUpPOBAHUN MBIIIICHAS H  KYJIBTYPHI
JMYHOCTH, ee (yHKIIMOHATHHOM
TPaMOTHOCTH, HEOOXOOUMOHM Ul peIIeHUs
MPAKTHIECKUX  337a4 H  OKOJOTHYCCKHU
00OCHOBaHHOTO OTHOMIICHHS K CBOEMY
3/I0pOBBIO U IIPUPOAHOM cpene;

- YMETH MMPOBOAUTH PpACUCThI IO XUMUYCCKUM
dbopMyIaM ¥  ypaBHCHHSIM XHMHYECKUX
peakuuii ¢ HUCrIoJb30BaHHEM (PUBNUECKUX
BEIMYMH, XapaKTEepPHU3YIOIIMX BEIIecTBa C
KOJINYECTBEHHOM CTOPOHBI: Macchl, 0oO0beMa
(HOpMaJbHBIC YCIIOBHSI) Ta30B, KOJHMYECTBA
BEIIECTBA; HCIIOJTb30BaTh CHUCTEMHBIE
XUMHWYECKHE 3HAHUS JUISI IPHHATHUS PEIICHUI
B KOHKPETHBIX JKM3HECHHBIX CHTYaIlHAX,
CBSA3aHHBIX  C  BEIECTBAMH U  HUX

MIPUMEHEHUEM
OK 02. B obmacTi 1eHHOCTH HAyYHOTO TIO3HAHUS: - yMeTh IUIAaHUPOBATH M  BBINOJHATH
Hcnonb3oBaTh - c(hOpPMHUPOBAHHOCTE MUPOBO33PEHHS, XUMHUYECKUH DKCIEPUMEHT (TpeBpalleHus
COBPEMECHHBIC COOTBETCTBYIOLIECTO COBPEMEHHOMY YPOBHIO OPraHnv4CeCKUX BEIICCTB IPU HArpe€BaHUU,
CpCaCTBa MOUCKa, pa3BuTHA HaYKI/II/IO6H.IeCTBeHHOI71 NpaKTHKyY, | MOJY4YCHHMC OTWICHA W  M3Yy4YCHHE  €ro
aHajin3a u OCHOBAHHOTI'O Ha auanore KYJIBTYD, CBOMCTB, Ka4C€CTBCHHBIC peakun Ha
HUHTEpIIpETALINN CHOCO6CTBYIOH.[€FO OCO3HaAHUIO CBOETro AJIBACTU/IBI, KpaxMmajl, YKCYCHYIO KHCJIOTY,
I/IH(l)OpMaLII/II/I 158 MECTa B IOJHUKYJIBETYPHOM MHPE; JACHATypauust OEIIKOB npu HarpeBaHuu,
HHPOPMALNOHHBIE - COBEpUICHCTBOBAHHE SI3BIKOBOI u | IBEeTHBIE peaknuu  OEJIKOB;  IIPOBOAUTH
TEXHOJIOTUM IS YUTATeNbCKOM  KYIbTYph Kak cpejcTa | PCAKIMH  HOHHOTO oOMeHa, OmpenensaTh
BBIIIOJIHEHUS 3a7a4 B3aMMOZEHCTBHSL  MEXAy  JHOAbMH i | CPEAY BOIHBEIX PAcTBOPOB, KauyeCTBEHHBIC
poeCCHOHATBHOM ITO3HAHHS MUPA; peakmu Ha cyiabQar-, KapOOHAT- U XJIOPUJ-
JIESITETbHOCTH - OCO3HAHUE LLEHHOCTH HaydHoji | AHMOHBL, HA KAaTHOH aMMOHMA; pewaTh
JEATENBHOCTH, TOTOBHOCTH OCYLIECTBJIATH chnepHMe:lTaanHe ?'a)latm 1o . TeMam
MPOEKTHYIO u HccleoBaTenbekyo | METalIbl u Hewmeransr") B
JeSTebHOCTD HHAMBUAYAILHO H B IPYIIIIE; COOTBETCTBUHM C  MpaBWIaMH  TEXHUKH
OBNlajicHie  yHHBEPCATBHBIME  yueOHbiMp | 0€30TACHOCTH npu - obpanieHnu ¢
TM03HABATEILHBIMY JIEHCTBUSIMH: BEIIECTBAMH u 71abopaTopHBIM
B) paboTa ¢ MHpOpMALHEii: 000pyoBaHNEM; TIPECTABIATh PE3YIbTATHI
I — HABBIKAMIL nonyueHus XAMUYECKOTO 3KCHEEpI/IM€HTa B (dopme
3aMnUCcHu YpaBHEHUH COOTBETCTBYIOIIUX

I/IHq)OpMaIII/II/I 13 UCTOYHHKOB PA3HbIX TUIIOB,

peakuuii ¥ (GOpMyJIHpPOBaTh BBIBOJABI Ha




CaMOCTOSTENIFHO ~ OCYIICCTBISITh  TIOUCK,
aHaJM3, CUCTEMaTH3aLUI0 1 HHTEPIPETALHIO
nH(OPMANUK PA3TMYHBIX BHIOB U (HopM

NpeNCTaBICHUS,

- co34aBaTb  TEKCTBI B Pa3iIMYHBIX
(dopmarax c y4eToM Ha3HA4YCHUS
nHpopManMM W MENeBOMl  ayAMTOpHUH,
BBIOHpast ONTUMAJIBHYIO thopmy
NIPE/ICTABIICHUS U BU3YaJU3alluH;

- OLICHUBATh JIOCTOBEPHOCTH,
JIETUTHMHOCTD nHdopmarmy, ee
COOTBETCTBHE NPAaBOBEIM M  MOpPaJbHO-
3TUYECKUM HOpMaM;

- UCIIONIb30BATh cpexcTBa

I/IH(l)OpMaHI/IO HHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B peui€cHnn KOTHUTHUBHBIX,
KOMMYHUKAaTUBHBIX W  OPraHU3allMOHHBIX

OCHOBC 3TUX PC3YJIbTATOB;

- yMETh AaHAIW3UPOBATh XHMHUYCCKYIO
nHGOPMALIUIO, [OJYy4aeMyl0 W3  Pa3HBIX
HCTOYHUKOB (cpenctB MacCOBOM

nHpOpManuu, ceTb IHTepHET U Ipyrue);

- BJIQJICTh OCHOBHBIMH METOJAMH HAYYHOT'O
MO3HAHMS BEIIECCTB U XUMHYCCKHUX SBICHUH
(HaOnroneHne, W3MEpEHHe, OKCIIEPUMEHT,
MO/JIEITMPOBAHHUE);

- YMETh NIPOBOAUTH PACUETHI 10 XUMUIECKHM
dopMynaM U YpaBHEHUSIM XHMHYECKHX
peakuuii ¢ HUCroJb30BaHHEM (PUBNUECKHX
BEJIMYMH, XapaKTepPH3YIOIIMX BELIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, o0beMa
(HOpMasbHBIC YCIIOBHSI) Ta30B, KOJHMYECTBA
BEILECTBA; UCIIOJB30BaTh CHCTEMHBIE
XUMHYECKHE 3HAaHHS JUIS TIPHHATHUS PEIICHUH

samay ¢ coOmojeHueM  TpeGosammii | B KOHKDETHBIX JKH3HEHHBIX — CHTYyalMsX,
SPrOHOMMKH,  TEXHMKM  OesomacHocTu, | CBA3@HHBIX ¢ BellecTBaAMH W HX
TUTHEHBI, PecypcocOepeskeHus, NpaBosbix 1 | IPUMEHCHHEM
STHYECKUX HOPM, HOPM HH(OPMAIIMOHHOM
0€30MacHOCTH;
- BJIAJCTh HaBBIKAMH pPAacClO3HABAHUS W
3alUThl HHPOPMAIIHH,
WHPOPMAIMOHHON OE30MTaCHOCTH JIMIHOCTH
OK 04. D¢ pexTuBHO | - TrOTOBHOCTB K CaMOpa3BHUTHUIO, | - YMETh  IUIAHHPOBAaTh U BBINOJNHATH
BSaHMOHeﬁCTBOBaTB CaMOCTOATCIBHOCTHA M CaMOOIIPEICIICHUIO, XUMHYECKUN OKCIICPUMCHT (HpeBpaH.[eHI/IH
I/Ipa6OTaTLB -OBJIAJICHUE HaBBIKAMHU yqe6H0- OPraHWYCCKUX BCHICCTB IIPpU HArpeBaHHU,
KOJIJICKTHBE HCCIIeI0BATEIbCKOMH, HPOEKTHOM U | TONydeHHe OTWICHa W W3YYCHHE €ro
KOMaHJ1e COIMATbHOMN JIeITEIBHOCTH; CBOWCTB, KAaUeCTBCHHBIC pCaKIWH  Ha
OsBnagenue YHHUBEPCAILHBIMU | AIBACTUABI, Kpaxmaj, YKCYCHYIO KHCIIOTY;
KOMMYHHUKATUBHBIMH I€UCTBUSMU: A€HaTypanus 0enKoB IIpyu HarpeBaHWH,
6) COBMECTHaA ACATCIbHOCTD: IIBETHBIC pCakunu 6CHKOB; IMPpOBOAUTH
- [IOHHMATh U HCIIONL30BaTE | PEAKIMH HOHHOTO OOMEHa, OmNpenelisiTh
TIPEHMYIIECTBA KOMAHTHOM 1 | CPeAy BOJIHBIX pPAaCTBOPOB, KaueCTBEHHBIE
MH/IMBHLYaIbHON paGoTHI; peakiuu Ha cyiabdar-, KapOOHAT- U XJIOPHU/I-
- TpUHMMATH neu coBMecTHOif | @HMOHBL, Ha KATHOH aMMOHHMS, pelarh
JIeATeTbHOCTH, OPraHHU30BBIBATE u 2K°HepHMej{TaﬂbHHe ?'az[aqn o . TeMaM
KOOPJMHMpOBAaTh  jeffcTBus  mo  ee | MeETamibI u Hewmeranms") B
JTOCTIDKEHHUIO: COCTABIATh IIaH paeiicrpmif, | COOTBETCTBHM  C  IpaBUIAMH  TCXHHUKH
pachpesieNaTs pPOM ¢ yd4eToM MHeHmii | OS30TACHOCTH  mpH  olpaimienmn ¢
YIaCTHHKOB 00CyKIaTh pesynpTaTpr | BEHICCTBAMA u 71a60paTOPHBIM
COBMECTHOIH PaGOTEL; 00opyoBaHrEM; TPEJCTABIATh PE3YIbTATHI
- KOOPIMHHUPOBATH W BBITIONHATH paboTy B XHUMHACCKOTO ~ SKCHCPHMEHTA B bopme
VCIIOBMAX ~DEANBHOTO, BHpTyambHoro u | SANMCH  YPaBHEHMI  COOTBETCTBYIOLIMX
KOMOWHHUPOBAHHOTO B3aUMOICHCTBUS; peakuyi M opMyIHpOBaTL BHIBOIL Ha
OCHOBE ATHX PE3yJbTaTOB
- OCYIIECTBIISITh MO3UTHUBHOE
CTpaTerUIecKoe TIOBEICHUE B Pa3IIMIHBIX
CUTyalllsIX, TPOSBISATE TBOPYECTBO U
BOOOpakeHHe, OBITh HHUITUATHUBHBIM
OBnaneHue YHHUBEPCAIHHBIMH
PETYIATHBHBIME JCHCTBUSIMHE:
I') TpHUHATHE ce0s U APYTHX JIIOJCH:
- NPUHUMATHL MOTHBBI U aPT'YMEHTBI IPYTHX
TOACH npu aHanmm3e pe3yIbTaToB
JeSITeIIbHOCTH;
- MpHU3HABaTh CBOE MPaBO M IPaBO
JPYTUX JIFOJICH HA ONIHOKHY;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATH
MU C MTO3UITUU IPYTOTO YeIOBEKa
OK 07. B o6s1acTi 9K0JI0THIEeCKOT0 BOCITUTAHHUS - chopmupoBaTh  TPEACTABICHHUA: O
CopeiicTBOBaThH - c(hOpMHPOBAHHOCTH SKOJIOTUYECKON | XMMUYECKOH COCTaBJISIOILIEH




COXPaHEHUIO KYJbTYpBI, IOHUMAaHHE BIMSIHUS COLUAIBHO- | €CTECTBEHHOHAYYHOW KapTUHBI MHpa, pOJIU
OKpY>Karouei cpenpl, | 3KOHOMMYECKUX IMPOILIECCOB HAa COCTOSHHME | XMMWUM B TO3HAHWUU SABJICHUH NPUPOABI, B
pecypcocOepexeHuIo, | IPUPOTHOM u COLMATHHOM cpenbl, | GOPMHUPOBAHUM MBIIUICHUST H  KYJBTYPhI
NIPUMEHSATH 3HAHUS 0CO3HaHHE r100aJbHOTO XapakTepa | JMYHOCTH, ee ($yHKIIMOHATHHOM
00 M3MEHEHNHN 9KOJIOTHYECKUX TPoOIIeM; TPaMOTHOCTH, HEOOXOIMMOM Ui peIIeHus
KimmMaTta, IPpUHITAIIBI - IUIAaHMPOBAHUE u OCYILIECTBJIICHUE TIPAKTUIECCKUX 3a1a4 u OKOJIOTHYECKHU
6epe)KJII/IBOFO Z[eﬁCTBHH B oprma}omeﬁ cpele Ha OCHOBE 000CHOBAaHHOTO OTHOILICHUA K CBOEMY
IIpOU3BOACTBA, 3HaHUSA LeJNed  yCTOMYMBOrO  pa3BUTHs | 3M0POBBIO U IIPUPOJHOM Cpelie;
3¢ G eKTHBHO YeI0BEYEeCTBa; - YMETh COOJIOIATh MpPABWIIA 3KOJOTHICCKH
HeﬁCTBOBaTL B AKTUBHOE HenpusThue HeﬁCTBHﬁ, uenecooGpa3Horo IIOBCACHUSA B 6HTy u
lee3BLI‘IaI71HLIX NPUHOCSIINX Bpea Oprmammeﬁ cpene, T‘pyI[OBOP'I JCATCIIPHOCTHU B neisx
CUTYalUAX - yMeHHe TIPOTHO3HPOBATH | COXPAHCHIS CBOETO 3710POBbsI u
HEOIarONpHUATHBIE 3KojorHueckue | OKpyXKaromen IPUPOJHOH Cpebl;
MOCTICICTBYSI TPEANPUHUMACMBIX NieiicTBui, | YIUTBIBaTh  ONACHOCTD BO3ICHCTBHSL  Ha
NIPEI0TBPALIATh HX; JKUBbIE OpraHU3Mbl OIPEIEIECHHBIX BEIIECTB,
_ paclpeHne  OmbITa  AesTenpHocth | NOHMMA CUMBICH MoKazareisl MpeaeIbHON
5KOJIOTMYECKOH HAMPABIEHHOCTH; AOITyCTHMOH KOHIICHTPalluH.
- OBJIAACHUC HaBBIKAMU yaebHo-
HCCIIEA0BATEIbCKOM, MIPOEKTHOMN u
COLIMAILHOM JIEeATeIHLHOCTH
TIK 22,1 - 3HaTh U MCOOJIL3OBATH HOBeMmue | - C(bOpMI/IpOBaTL MpEeACTaBIICHUA: (6]
[InanupoBaTs, TOCTHKEHUS XUMHYECKOI HAYKH U | XuMH4YecKkoin HayKU u XUMUYECKOMN
OpPraHM30BBIBAT U | XUMHYECKONW TEXHOJOTMH JJs MOBBIMIEHHs | TEXHOJOIHH;
obeclieunBaTh Bq)(l)eKTI/IBHOCTB q)YHKLlI/IOHI/IPOBaHI/Iﬂ - YMETh IJIAaHUPOBATH Sq)(l)eKTI/IBHOCTL
3¢ EKTHBHOCTD OUOINOTEKH, (YHKIIMOHUPOBAHHUS OoubIHoTeKH
(YHKIHOHAPOBAHUS (mHbOpPMAITOHHBIX LIEHTPOB) B
OHOIMOTCKH COOTBETCTBHH C MCHSFOIITUMHUCS
(nH(DOpPMAITHOHHBIX MOTPEOHOCTIMH IOJIb30BaTeNIeH u
LIEHTPOB) B YCIIOBUSIMU BHEIIHEN Cpelibl;
COOTBETCTBUH c
MCHSTIOIITAMICS
MOTPEOHOCTAMU
ToJIb30BaTeNIe u
YCJIOBUSIMU BHEUIHEH
Cpeabl.

[TepedeHb TMYHOCTHBIX PE3YyJIbTATOB PeaM3alK MPOrPaMMbl BOCITUTAHUS C
ydeToM ocoOeHHocTel crieruainbHocTd 51.02.03 bubnuorekoBeaeHue.

HanumeHOBaHME TMYHOCTHBIX PE3YJIBTAaTOB Cootrece
Kon JIP aue ¢ OK,
0 CIEeUATbHOCTH
I1K
JIP 4 [TposBisirOIMI M JIEMOHCTPUPYIOUIMI yBakeHME K JoaaM Tpyna, | OKOI,
OCO3HAWOIIMNA IEHHOCTh coOcTBeHHOro Tpyaa. Crpemsmumiica k| OK 02,
(GbopMHpOBaHHIO B CETEBOW cpelie JIMYHOCTHO M mpodeccuoHansHoro | OK 04
KOHCTPYKTHUBHOTO «IIU(POBOTO CIEA. 1K 2.5
JIP 9 CobOmroparonii ¥ mpomaraHaupyromuidi  npasuia 31opoBoro  u | OK 04,
Oe3zomacHOrOo oOO0Opa3a JKM3HH, CIOPTa; NPEAYNPESKIAMUNA JTHO0 OK 07
IPEOI0JIEBAIOIINN 3aBUCUMOCTH OT AJIKOTOJIsl, TabaKa, MCUXOAKTUBHBIX
BEIIECTB, a3apTHbIX Urp U T.1. COXpaHAIOMUNA TMCUXOJIOTUYECKYIO
YCTOMYMBOCTb B CUTYaTUBHO CJIOKHBIX UJIM CTPEMUTENBHO MEHSIIOLINXCS
CUTYaIUsAX
JIP 10 | 3aboTsmuiics 0 3aluTe OKpYXaroleil cpeabl, COOCTBEHHONH U UyKOi OK 07
0€30MacHOCTH, B TOM YHUCJIe IHU(POBOM. IK 2.2




.CTPYKTYPA U COAEPKAHHUE OBIIEOBPA3OBATEJIBHOI'O ITPEJIMETA

2.1. O0beM 0011€00pa30BaATEIBLHOIO NPEAMeTa U BUAbI Y4eOHOH padoThl

Bua y4eOHO# neATeJIbHOCTH Obnem
4acoB
O0bem paboueil NporpaMMbl AUCHUIINHBI 72
Oo6s13aTesibHAsI ayAUTOPHAs ydeOHAasi HArpy3Ka (Bcero) 72
B TOM 4ucIIe B GOpMe MPAKTHYECKON TOJTOTOBKH:
B TOM YHCIJIE:
TEOpeTHYecKoe 00yueHue (JICKIMU, YPOKH) 30
IPAKTUYECKHE 3aHSTHS, JJa0OpATOPHBIE 3aHATUS 28
KOHTPOJIbHBIE PAOOTHI 6
po¢ecCHOHATHLHO-OPHEHTHPOBAHHOE 6
CamocrosiTesibHasi padoTa o0yuyaromerocs (Bcero)
B TOM YHCIIE:
U3YYCHHE Yy4eOHOIr0/TeOpeTHYecKoro Marepuana (10 KOHCIICKTaM
JICKIHIA), M3Y4YeHUE OCHOBHOM U JIOTIOJTHUTEIILHOM JINTEPATYPBHI
MOJrOTOBKA K MPAKTUYECKUM U JJAOOPATOPHBIM 3aHITHIM
BBINOJIHEHHE 33JJaHUI TIperniojaBaress (JomMaiHeil paboThl)
MOJI'OTOBKA K IPOMEKYTOUHOW aTTeCTAIlNU
IIpomesxyTouHnas aTTecTanus TIPOBOJTUTCSI B dopme 2
nuddepeHIMpPOBaHHOTO 3a4eTa (B xone
IIOCJICOTHETO
3aHATHSA)




2.2. Conep:xkanue odmeodpazoBarenabHoro npeamera OVIL12 Xumus

TeopeaneCKoe 06yqelme:

HaumeHoBaHue Conep:kanue yueOHOro MaTtepuasa u GopMbl OPraHu3anuM AeATeIbHOCTH Oo0bem
pa3aesioB M TeM 00y4arIMXCcs B yacax
1 2 3
Paszgen 1. OCHOBBI CTPOEHHSI BellleCTBA 6
Tema 1.1. Ctpoenne | OcHOBHOe cofepkaHue 4
ATOMOB XMMHYECKHUX | TeopeTuueckoe o0yyeHue: 2
DJICMEHTOB 1 CoBpeMeHHass Mojenb CTpoeHHs aroMa. CHUMBOJMYECKHHM S3BIK XMMHUH. XUMHYECKMH 3J€MEHT. OJIeKTpOHHas
zl/l:lfl’lfl?liikoﬁ P koH(purypauus aroma. Knaccudukaims XUMHYECKHX AJIEMEHTOB (s-, P-, d-aymemMeHTbl). BalieHTHbBIC JIEKTPOHBI.
BasieHTHOCTh. DJEKTPOHHAsT MPHUPOAA XUMHUYECKOM CBSI3U. DJIEKTPOOTPHULATENBHOCTh. BHUIBI XMMHUYECKON CBS3U
(xoBastleHTHAsI, MOHHAS, METAJUIMYEeCKasi, BOJOPOIHAS) M CIIOCOOBI €€ 00pa3oBaHUs
IpaKkTHYECKHE 3aHATHS: 2
Peunienne 3agaHuid Ha KCHOJB30BAHUE XWUMHUYECKOM CHMBOJIMKM M Ha3BaHUN COEIMHEHUH 10 HOMEHKIIATYPE
MEXIYHAPOIHOTO COI03a TEOPETUYECKOM M MPHUKJIAAHON XUMUM W TPUBHANBHBIX Ha3BaHWW IJIs COCTABIICHUS
XUMHUYECKUX QOPMYJT JBYXaTOMHBIX COCIMHEHHH (OKCHIOB, CYyIb(QHUIOB, THAPUIOB H T.I.) U IPYTUX HEOPTaHUIECKUX
COETMHEHH OTJENbHBIX KIacCOB.
IlpakTHueckne 3aJaHUsl Ha YCTAHOBIIEHHE CBS3M MEXKAY CTPOEHHEM aTOMOB XHMHUYECKHX JJEMEHTOB W
MEPUOANUECKUM H3MEHEHHEM CBOMCTB XUMHUYECKHX 3JIEMEHTOB M MX COCIUHEHHH B COOTBETCTBHM C IOJIOKEHUEM|
[Teproauyueckoil CUCTEMBI.
Tema 1.2. OcHOBHOe cofiep:KaHue 2
Ilepuoguyeckuii IIpakTHYeckue 3aHATHS: 2
3aKO0H M Taldauua [lepuonuueckas cuctema xumudeckux snemeHToB .M. Menneneera. dusnueckuit cmoicn Ilepuoguyeckoro 3akoHa)
H.N. MenneneeBa I 1. MenjesneeBa. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XMMUYECKHMX DJIEMEHTOB, 0Opa3syeMbIX MMM MPOCTHIX M
CIIOKHBIX BEIIECTB B COOTBETCTBHHM C TIOJIO)KEHHEM XUMHUYECKOro »dneMmeHta B I[lepuoanyeckoil cucreme.
MupoBo33peHuyeckoe U HayuHoe 3HaueHue [lepuonnueckoro 3akona .M. Menneneesa. [Ipornossl .. Menneneesa.
OTKpBITHE HOBBIX XUMHUYECKHX 3JIEMEHTOB.
PemieHrie MpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 33JaHMH Ha XapaKTepU3aLUI0 XUMHUYECKHX JJIEMEHTOB
«MeTtammieckue / HeMEeTaTMUECKHE CBOMCTBA, DJIEKTPOOTPUIIATEIEHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUH C
WX 3IEKTPOHHBIM CTPOSHUEM U NOJIOKEHHEM B IEPHOANYECKON cUcTeMe XUMHUYecKkuX deMeHToB JI.M. MeHnneneesay
Pasnen 2. XuMu4yeckue peakuuu 10
Tema 2.1. Tunsl OcHoOBHOe coiep:KaHue
XUMHYECKHX 2
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peakmuii Kmaccudukarus u THIIBI XAMAYECKIX PEeaKINi C y9acTHEM HeOpraHmYecKuX BemecTB. CocTaBieHNe ypaBHEHUH
[peaxIuii coeNMHEHNs, Pa3IoKeHHs, 3aMeIIeH!s, 0OMEHa, B T.4. PEaKIIHi TOPEHHSI, OKHUCICHUSI-BOCCTAHOBJICHHUS.
YpaBHeHHS OKHWCIEHHUsA-BOoccTaHOBNeHNs. CrereHp okucieHus. OKHCIUTENs M BOCCTaHOBUTENb. (CoOCTaBleHHE U
YpaBHUBaHUE OKHCIIMTEIBHO-BOCCTAHOBUTEBHBIX pPEAKIMHA METOIOM JIIEKTpOHHOTo Oananca. OKHUCIUTEIBHO-
BOCCTaHOBHUTEIBHBIE PEAKIMU B MMPUPOJIC, TPON3BOICTBEHHBIX MPOIIECCaX U JKU3HEACSTEIHHOCTH OPraHN3MOB
TpakTHYeCKHE 3aHATHSI: 2
KonuuectBeHHble OTHOIICHUS B XUMHUU. OCHOBHBIE KOJUYECTBEHHBIC 3aKOHBI B XUMHH U PACUETHI 1O YPaBHECHUAM
XUMHYECKAX peaknuii. Mollb KaKk eIUHHIA KOJWYeCTBa BemecTBa. MosipHas Macca. 3aKOHBI COXPAaHEHHS MacChl H
bHepruu. 3akoH ABoraapo. MossipHbIii 00beM ra3oB. OTHOCHTEIbHAsI IUIOTHOCTH ra30B. PacueThl M0 ypaBHEHUSM
XUMHIYECKHX PEaKIiil ¢ UCTIOIH30BAHUEM MacChl, 00beMa (HOpMaJIbHBIE YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE coiepKaHne 4
DJIEKTPOJHTHYECKA TeopeTruyeckoe o0yueHue: 2
1 JUCCOLMAIUSA U =
HOHHBILI 0OMEH Teopust DIEKTPOIUTHYECKOW mucconraniu. MOHBL. DIEKTpOIUTHI, HEIJIEKTPONUTHL. Peaknmmn HOHHOTO OOMEHa.
CocraBienue pCaKHI/Iﬁ HOHHOI'O O6M€Ha IMyTEM COCTABJICHHA HMX IIOJHBIX M COKpAIICHHBIX HOHHBIX ypaBHeHI/II\/'I.
KuClI0THO-OCHOBHBIE PEaKMU. 3aJaHusl HA COCTABJICHUE HOHHBIX PEeaKIUil
JlaGopaTopHble 3aHATUS: 2
UlaboparopHast pabota “THUIbl XUMUYECKUX PEaKIUi’”.
VccnenoBanne THIIOB (IO COCTaBY M KOJMYECTBY MCXOIHBIX M OOPa3yIOUIUXCS BEIIECTB) M MPU3HAKOB XUMHUYECKUX|
peakiuii. [IpoBenenne peakiuii HOHHOTO 0OMeHa, ONpeIeiCHHEe CPEe/Ibl BOJHBIX PACTBOPOB. 3aJaHUs Ha COCTABJICHHE
WMOHHBIX pPeaKIui
KonTpoabnas CTpoeHue BEIIeCTBa U XMMHYECKUE PEaKIIuu 2
padora Nel
Pasnea 3. CTpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELIECTB 16
Tema 3.1. OcHoOBHOeE coiep:KaHNe
Kraccnpukanms, Teoperuyeckoe o0yyeHue: 2
HOMEHKJIATYpa u >
cTpoeHHe [Mpenmer Heopranuveckod xumuu. Kiaccudukamus HeOpraHMYECKUX BEIIECTB. [IpOCThIC M CIIOKHBIC BEILECTBA.
HEOprAHEIECKHY OCHOBHBIE KJTaCChl CIIOKHBIX BEIIECTB (OKCHIBI, TUIAPOKCUABI, KUCIOTHI, CONH). B3anMOCBSI3b HEOPraHWYECKUX
BelleCTB BCIIICCTB. AFpeI‘aTHI)Ie COCTOsSIHHA BEIICCTBA. KpI/ICTaHJ'[I/I‘IeCKI/Ie u aMOp(bHBIe BCIICCTBA. Tuner KPpUCTAUINYECKUX
[pEIIeTOK (aTOMHas, MOJIEKYJISIpHAsI, HOHHAs, METaJlIn4ecKasi). 3aBUCUMOCTh (PM3NYECKUX CBOMCTB BEUIECTBA OT THUIIA
KpHCTaHHquCKOﬁ PCUICTKH. 3aBHUCUMOCTh XMMHYECKOH aKTHBHOCTH BEUICCTB OT BUIA XUMHYECKON CBSI3M W THIIQ
KpucTaJUTHYeCKor pemeTKu. [IpuanHbl MHOT00Opa3us BEIIECTB
IIpakTUYecKue 3aHATHS: 2

HomeHnknaTypa HeoOpraHMYEeCKHX BELIECTB: Ha3BaHUE BELIECTBA UCXO/S U3 UX XUMHUYECKOH (POpPMyYJIIBI T COCTaBICHHUE
XUMHIYeCKOi (GopMyJIbl HCXO/s U3 Ha3BaHuUs BeecTBa o mexaynapoanoit (MIOITAK) unu TpuBnansHoON

HOMEHKJIATYypE.
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PerieHne mpakTHYECKHX 3aJaHUM MO KiacCH(PUKAIUK, HOMEHKIATYpe M XUMHYSCKHM (HOpMylnaM HEOPraHMIeCKHUX
BEIICCTB PAa3NIMUHBIX KJIACCOB (yrapHbId Ta3, YIJCKHCIBIH Ta3, aMMHUaK, raiieHas H3BECTh, HeETallleHas H3BeCTh,
MUTHEBas COA W JIPYTUX): HAa3bIBaTh U COCTABIATH (DOPMYJIBI XUMUYECKUX BEIICCTB, OMPEIEISITh MPUHAIICHKHOCTD K
KJaccy.

McToyHnKY XuMHYeCKOH wuH(OpManuu (CpencTB MaccoBoil wHbopMmarmu, ceTb WuTepHer um apyrue). I[louck
mHGOpPMAITNH 110 Ha3BaHMSIM, WACHTU(UKATOpAM, CTPYKTYPHBIM hopMyliaMm

Tema 3.2. Pusnko-OcHOBHOE cofepKaHNe 8
XMMHYeCKUe
CcBOICTBA TeopeTnyeckoe o0ydyeHue: 6
HEOPraHn4ecKux Metamnel. O0ue Qu3nyeckne U XUMHYECKHE CBOMcTBa MeTaiioB. CrocoObl monydeHHs. 3HaYCHHE METaUIOB U 2
BelIeCTB HEMETAIJIOB B TPUPOJC U JKU3HEAEATCIHHOCTH 4YeJlOBEKa M OpraHm3MoB. Koppos3us MeTayioB: BHIBI KOPPO3WH,
CII0CcOOBI 3aIKUTHI METAIUIOB OT KOPPO3HUH
Hemetamnel. O0mue gusndeckne ¥ XMMHYSCKUE CBOMCTBA HEMETAUIOB. TUNMUHbIC CBolicTBa HemerawioB [V— VII 2
rpynn. Knaccuduxkarysi 1 HOMEHKIATypa COeTIMHEHUH HeMeTaIoB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IPUPOIE
IXMMHYecKre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB (OKCHIIOB, THIPOKCHIOB, KUCIOT, CONeH 1 Jp.). 2
3aKOHOMCpHOCTI/I B W3MCEHEHHUH CBOICTB MIPOCThIX BEHICCTB, BOAOPOIHBLIX COCI{I/IHGHI/II\/’I, BBICIINX OKCHIOB H
THAPOKCHUIOB
IpakTnyeckue 3aHATHS: 2
CocraBienue ypaBHeHI/Iﬁ XUMHNYECCKHUX peaKHI/Iﬁ C Y4YaCTHEM IIPOCTBIX M CJIOKHBIX HCOPraHUYCCKUX BEILICCTB:
METAIJIOB W HEMETAJUIOB; OKCHJIOB METaIOB, HEMETAIUIOB W aM(OTEPHBIX AIIEMEHTOB, HEOPTaHMYECKHX KHCIIOT,
OCHOBaHUI 1 aM()OTEPHBIX THIPOKCH/IOB; HEOPTAaHMUYECKUX COJIEH, XapaKTepU3YIOIINX X CBONCTBA.
PemeHrie MpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHMii Ha CBOWCTBA, COCTaB, IMOJyYeHHE W OE30IacHOE
HMCIIOIb30BaHUE BAXKHEHUIITNX HCOPTraHUWYCCKUX BCUICCTB B 6LITy u HpaKTH‘IeCKOﬁ JCATCIIbHOCTHU YCJIOBEKA
Tema 3.3.0cHoBHOE cofepxaHne 2
NaenTngukanmns
HEOpraHn4ecKux JIabopaTopHbIe 3aHATHS 2
BELIECTB UlaboparopHas padota «neHTudhuKamnms HEOPraHUIeCKUX BEIICCTRY.
PenreHne SKCIEpUMEHTANBHBIX 337]ad 10 XMMHYECKUM CBOMCTBAM METAJUIOB U HEMETAJUIOB, [0 PAaClO3HABAHUIO U
MOJTY4YEHUIO COeIMHEHNI METAJUIOB U HEMETAIIJIOB.
I/IJICHTI/I(i)I/IKaHI/ISI HEOPraHM4YCCKUX BCHIECCTB C HUCIIOJIB30BAHUEM HX (1)I/I3I/IKO'XI/IMI/I‘IGCKI/IX CBOfICTB, XapaKTCPHBIX
KadecTBEHHBIX peakiuid. KauecTBeHHbIE peakunu Ha cynbhaT-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha KATHOH aMMOHHUSI
KoutpoabHas padoTaCBoiicTBa HEOPraHUUECKUX BELIECTB 2
No2
Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKHX BelleCTB 24
Tema 4.1/0cHOBHOE colepKaAHUE 4
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Kaaccnpuxanus,

CTpoeHune |

HOMEHKJIATypa
OpPraHuYecKuX
BelIeCTB

TeopeTnyeckoe o0yyeHue:

[losiBieHWE W pa3BUTHE OPraHWYECKOW XHMHM Kak Haykd. [Ipenmer opraHmueckod XMMuH. MecTo W 3Ha4YeHHUE
OPraHUYECKOW XMMHM B CHUCTEME €CTECTBEHHBIX HayK. XHMHUYECKOE CTPOCHHE KaK MOPAINOK COSAWHEHHS aTOMOB B
MOJIEKYJI€ COIJIACHO HMX BaJeHTHOCTH. OCHOBHBIC MOJIOXKCHUS TEOPHH XHMHYECKOTO CTPOCHUS OpPraHUYeCKUX
coenmuHeHnit A.M. byTnepoBa. YTIepomHBI CKeleT OpraHMYeCKOW MOJEKYJbl. 3aBHCHMOCTh CBOWCTB BEIIECTB OT|
XMMHAYECKOT0 cTpoeHus Mosiekyl. M3omepus u u3omepsl. [lonsatue o pynkumnonansroii rpynmne. Pagukan. [IpuHiuney
KiIaccu(UKalud OPraHWYECKUX COCOMHEHMH. MexXIyHaponHass HOMEHKJIAaTypa W NPHHLUIBI HOMEHKJIATYPBI
opranuueckux coeauHenuid. [lonatue 00 azoTcoiepiKaliMX COEJUHEHUSIX, OMOJIOTWYECKH aKTHBHBIX BELIECTBAX
(yrieBopmax, )Kupax, Oellkax u Jp.), BRICOKOMOJIEKYIISIPHBIX COeTMHEHHIX (MOHOMEP, MTOJIMMED, CTPYKTYPHOE 3BE€HO)

l'[paRanecm/le 3aHATHUA:

HoMeHKknaTypa OpraHM4ecKuX COCJUHEHUH OTIENbHBIX KIIACCOB (HACBHIMICHHBIC, HEHACHIIICHHBIE W apOMAaTHYECKUE
YTJIEBOJAOPOBI, CHHUPTHI, (DEHONBI, aNbJETHIbI, KETOHBI, KapOOHOBBIE KHCIOTHI M ap.) CocTaBieHHE MOJHBIX U
COKpAILIEHHBIX CTPYKTYPHBIX (OPMYJl OPraHWYECKUX BEUIECTB OTICIBHBIX KIACCOB, HCIOJNB3YS HMX HAa3BaHUS II0
CHCTEeMaTHYeCKOW M TPHBHAIBHOM HOMEHKIAType (ITWIICH, alleTWIeH, TIHLepHH, (eHon, GopManbaerun, yKCycHas
KHCJIOTa, IIHIMH). PacdyeTsl npocreiineit GopMysbl opraHn4ecKoi MOJICKYJIbI, UCXOJIsl 3 DIEMEHTHOro cocTaa (B %)

Tema 4.2. CBoiicTBa
OpPraHnYecKux
coeaAMHEeHu

OcHOBHOe co/iep:KaHue

12

TeopeaneCKoe oﬁyqelme:

DU3NKO-XUMUUECKUE CBOMCTBA OPTaHNYECKUX COSAMHEHUH OTACIBHBIX KJIACCOB (0OCOOCHHOCTH Kilaccu(UKauu u
HOMEHKJIATYPBI BHYTPH KIIacca; TOMOJIOTHYECKHU psijt ¥ 00111ast opMyIia; u3oMepus; PU3NUecKre CBOWCTBRA,
XUMHYECKHUE CBOMCTBA; CIIOCOOBI MTOTyUSHHS ):

— IpeeNbHbIC YIIIEBOAOPOIbI (aJIKaHBI U IIMKJIOAJIKAaHbI). ['OpeHue MeTaHa KaK OJIMH U3 OCHOBHBIX UCTOYHHUKOB TeILIa
B IPOMBIIIUIEHHOCTH U ObITY. CBOHCTBA MPUPOAHBIX YTIEBOJOPOIOB, HAX0XK/IEHUE B IIPUPOJIC U MPUMEHEHNE alIKaHOB;
— HenpeiebHbIC (AJTKEHBI, AIKHHBI U aJTKaJIUEHbI) U apOMaTHYECKHUE YIIIEBOJOPO/Ibl. ['oOpeHre aleTuiieHa Kak
MCTOYHMK BBICOKOTEMIIEPATYPHOTO TJIAMEHH JIJIsl CBAPKH U PE3KH METaJLJIOB

— KHCIIOPO/ICOJIep Kallie CoeAMHEHHS (CITUPTHI U PEeHOIBI, KAPOOHOBBIE KHCIOTHI M 3QUPHI, albIETUIBI H KETOHBI,
PKUPBI, YyTIeBobl). [[pakTiieckoe mpuMeHeHne STHIISHTIINKOIS, TniepuHa, ¢peHomna. [Ipumenenue Gpopmanbaeruna,
aleTalbACTHIa, YKCYCHOM KUCIIOThL. MBLIa KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT. MOIOIIIME CBOMCTBA Mblja

— a30TCOAEPIKAIIME COCTUHEHHS (AMHUHBI 1 aMUHOKHUCIIOTHI, OCJIKK). BRICOKOMOIEKYIISIpHbIE COSTUHEHHUS
(cuHTEeTHYeCKHe U OUOJIOTUYECKH-aKTUBHEIE). MOHOMED, ITONIMMED, CTPYKTYpHOE 3BeHO. [lomumepun3anus sTuneHa Kkak
OCHOBHOE HAIIPaBJICHUE €TI0 UCIIOJIb30BaHUs.

["eHeTHuYecKas CBsI3b MEXKIY KJlacCaMU OPraHUYECKHUX COCMHEHUN

HpaKTuquKne 3aHATHUA:

13
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CBOICTBA OPraHMYECKUX COCAUHCHHH OTIENBHBIX KIACCOB (TPHBHAIBbHAS M MEXKIyHApOIHAs HOMEHKIATYpa, 2
XUMIYECKHE CBOWCTBA, CHOCOOBI TMONy4YeHUs): TpelelbHble (aKaHbl W LWKIOAJTKAHBI), HEMpeJeNbHbIEC (aKEHBI,
QITKHHBl M AIKAJUCHBI) U apOMATHYCCKUE YTICBOIOPOIbI, CIUPTHI U (EHONBI, KapOOHOBBIE KHCIOTHI M 3(HUPHI,
QNbIETUIBI W KCTOHBI, aMHUHBI M aMHUHOKHCIOTBI, BBICOKOMOJICKYISIDHBIC COCIAWHEHHWS. 3aJaHus Ha COCTaBJICHHEC
YPABHEHHI XMMHYECKUX PEAKIMI C y4aCTHEM OPraHUYECKHX BEIIECTB Ha OCHOBAHUH MX COCTABA M CTPOCHUS
CocTaBieHHEe CXeM peakiuii (B TOM YHCIC IO TMPEAJIOKCHHBIM I[EMOYKaM MPEBPaIICHHi), XapaKTepU3yOIIHX| 2
XUMHYECKHE CBOWCTBA OPraHUYECKUX COCTMHCHHI OTACNBHBIX KIACCOB, CIOCOOBI WX MONy4YCHHsS W Ha3BaHHUE
OpPraHUYEeCKUX COCIUHEHUH 0 TPUBUAIBHON MM MEKIYHAPOJAHONU CUCTEMATUUECKOM HOMEHKIIATYpE.
PemreHne MpakTUKO-OPHEHTHPOBAHHBIX TEOPETUYCCKHUX 33aHUil HA CBOWCTBA OPrAHMYIECKUX COCIMHEHUI OTHEIBHBIX
KJIaCcCOB
JlabopaTopHble 3aHATHS 2
UlaboparopHas padota “IIpeBpamieHust opraHIYeCKUX BEIECTB IIPH HarpeBaHUH .
[TonyueHne STUIICHA W U3YYCHHE €ro CBOWCTB. MOEIUpOBaHUE MOJICKYJ H XUMHUYCCKUX MPEBPAIICHHUI HA MPUMEPE]
bTaHa, STUIICHA, AIIETUIICHA U JIP.
Tema 4.3. OCHOBHOe co/iep:KaHue 6
Hnentupuranusi  Teopernmueckoe o0ydeHue: 4
OPraHM4eCKHuX bruooprannyeckue coenurenus. [Ipumenerne u GHONOrHYECKas posib yrieBoaoB. OKUCICHHE YIIICBOIOB — HCTOYHHK] 2
BEILIECTB, UX DHEPIMU KUBBIX OpraHu3MoB. OOJacTH NMPUMCHEHHS aMHUHOKHUCIOT. [IpeBpalieHus O€JIKOB MHIIM B OpPraHH3ME.
SHAYUCHHE H buonornueckue GyHKIMU 0eskoB. bruonornueckue GyHKINHU KUPOB. Posib OpraHn4ecKoil XUMUHU B PELICHUH MTPOOIIeM
TIPUMEHCHHUE B NHIIEBOH 0€30MAaCHOCTH
obITOBOI M _ [Ponp opraHHYecKoil XMMHH B PEIICHHH MPOOIEM HEPIeTHIECKONH OE30MaCHOCTH, B Pa3BUTHH MEIUIUHbI, CO3JaHHM] 2
NPOU3BOACTBEHHOM \;pp % MaTepranoB, HOBBIX HCTOYHUKOB SHEPIUHM (AJIbTEPHATUBHBIE MCTOYHMKH SHepruu). ONacHOCTh BO3IEHCTBHS Ha
ACSTEIBHOCTH PKUBBIE ~ OpPraHM3Mbl ~ OPraHUYECKUX  BELIECTB  OTJEJbHBIX  KJIACCOB  (yrJIEBOJOPOIBI,  CHMPTHI,  (DEHOJIBL,
‘1eJ0BeKa XJIOPOPraHUYECKUE MPOM3BOJIHBIE, AJIbIETUIBI M JIP.), CMBICI TIOKA3aTENs TIPEJEIBHO JIONYCTUMON KOHIIEHTPALMH
JIaGopaTopHbIe 3aHATHS 2
UlaGoparopHas padota: “MaeHTrduKaiys OpraHMueCKUX COSIUHEHUM OTICIbHBIX KJIACCOB™
M nentruKkarys OpraHMYeCKHX COCAMHEHHH OTICIbHBIX KJIAcCOB (Ha TMpHMEpe albJCTHIO0B, Kpaxmala, yKCYCHOM
KHCIIOTBI, GEJIKOB | T.I1.) C HCIIOJIb30BAHMEM MX (DH3UKO-XMMHIECKUX CBOMCTB M XapaKTEPHBIX KAYECTBCHHBIX PEaAKIIHil.
Jlenarypanust Genka npu HarpeBanuu. 1[BeTHbIe peakiuu O6ekoB. BOSHUKHOBEHHE aHATMTHYECKOTO CHTHAA C TOYKU
BpEeHMs XMMHYECKHX IIPOIIECCOB TPH IMPOTEKAHMH KAYECTBEHHOW pEaKIMH, MO3BOJISIONIEH WICHTU(DUIIMPOBATH
[pe/I0KEHHBIC OPraHUUYECKUE BEIIECTBA
KoHnTposabHast CTpyKTypa ¥ CBOICTBa OPraHMYECKHX BELICCTB 2
pa6ota Ne3
Paznen 5. Kunernueckue u TepMOTHHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XHMUYECKUX PeaKIiuii 4
Tema 5.1. Cxopoctb (OCHOBHOE CO/lep/KaHHe 4
XAMHIECKHX Teopernuyeckoe o0yuenune: 2




peakuui.
Xumuueckoe
paBHOBecHe

CKOpOCTh pEaKIuy, €€ 3aBUCHMOCTb OT Pa3iINdYHBIX (DaKTOPOB: MPHUPONABI PEarHpyIOIIUX BEIIECTB, KOHIEHTPAIUH]
[pearupyronmx BEMmIECTB, TEMIEPATyphl M IUIOMAAN PEaKIMOHHON MOBEepXHOCTU. TermoBble 3((EeKThl XUMUYECKHX
peaxiuii. OK30- ¥ 3HJOTEPMHUUYECKUE, PEAKIUH.
OOpaTtuMOCTh peaknuii. XHWMHYECKOE paBHOBECHE UM €ro CMENIeHHWEe TI0f JeHCTBHEM pa3NYHBIX (aKTOPOB
(KOHIIEHTpanysl peareHTOB WM MPOAYKTOB PEaKkllvy, JAaBJICHUEe, TeMIIepaTypa) JJIsl CO3IaHUs ONTUMAIbHBIX YCIOBUH
MpoTeKaHusl XuMuueckux npoueccon. [punnun Jle [HlaTenne

IpakTHYeCKHE 3aHATHSI 2
Pemenre mNpPaKTHKO-OPHEHTUPOBAHHBIX 3aaHMK Ha aHanmn3 (AaKTOpOB, BIMAIOMINX HA HW3MEHEHHE CKOPOCTH|
XUMHYCCKOM peakiuu, B T.4. C TMO3UIUH DKOJOTUYECKH IeJIeCO00pPa3HOr0 MOBEICHUS B OBITY M TPYIOBOH
MEATEIbHOCTH B LIEJISIX COXPAHEHHUsS CBOETO 310POBbs M OKPYKAIOIIEH PUPOJHON CPEBI.
PelieHHe MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUid Ha npuMeHenne npuHuuna Jle-Illatense gmsi HaxoxaeHus
HarpaBJIeHUs CMELICHUsS DPABHOBECHS XHMHYECKOW pEaKIud W aHauu3 (HaKTOpPOB, BIHSIONIMX HAa CMEIICHUE
XUMHNYECCKOI'O
Paznen 6. PacTBopbl 4
Tema 6.1. OcHOBHOE coaepkaHue 2
[lonsiTue o Teopernueckoe o0yueHue: 2
pacTeopax PacTBOpeHHE KakK (DU3UKO-XUMHUYECKHiA mporiecc. PacTBopsl. CriocoObl MPUTOTOBICHUSI PACTBOPOB. PacTBOPHMOCTb.
MaccoBasi 70y pacTBOpeHHOro BeriecTBa. CMBICT TOKa3aTeds MNPENebHO TOMYCTUMON KOHIICHTPALMH U €ro|
MCIIOJIb30BAHKE B OLIEHKE 3KOJIOTHYECKOW 0€30MacHOCTH.
[TpaBuia SKOJOTHMYECKH 11eIeCO00pa3HOTO MOBEICHUS B OBITY U TPYAOBOH JESTEIBHOCTH B LIENISAX COXPAHEHHUS CBOETO,
3IOPOBbS M OKpY’Karolled NPHPOIHOW Cpelbl; OMACHOCTh BO3JCHCTBHS Ha JKHUBBIC OpPraHU3MBI OIPEIeTICHHbIX
BEILIECTB.
PemieHne TNPaKTUKO-OPUEHTHPOBAHHBIX pAacyYETHBIX 3aJaHMH HAa PACTBOPBI, HCIOJBb3yeMble B OBITOBOH U
MPOU3BOJICTBEHHOM JICSTEIEHOCTH YeJIOBEKa
Tema 6.2. OcHOBHOE cofep:KAHHe 2
Hccaenobanme JIaGopaTopHbie 3aHATHS 2
CBOJiCTB PaCTBOPOB Jlaboparopras pabdora «I[IpuroroBnenne pacTBOpOB».
[IpuroroBieHue pacTBOPOB 3aAaHHOM (MaccoBOH, %) KOHIEHTpAMH (C MPAaKTUKO-OPHUEHTUPOBAHHBIMU BOIIPOCAMH) U
OIpeieieHre Cpe/Ibl BOIHBIX PACTBOPOB.
Perenue 3a1a4 Ha MPUTOTOBJICHUE PACTBOPOB
IIpodeccnonanbLHO-OPHEHTHPOBAHHOE COAep:KaHue (CoAep:KaHue MPUKJIATHOT0 MOXYJIs)
Pa3nen 7. Xumusi B ObITY U IPOU3BOJICTBEHHOI 1eSITEJIbHOCTH YeJI0BeKa 6
Tema 7.1. Xumusa BOCHOBHOE COJIepP:KAHHE 6
ObITY HTeopeTuueckoe o0yueHue: 2
IPOM3BOACTBEHHOM  [Hopeifmye 1OCTHKEHNS XUMUUYECKOM HAYKHA U XUMHYECKOM TeXHOJOTHH. POb XUMUK B 00€CTIEYCHNH IKOJIOTHUECKOH,

15




neATeJIbHOCTH PHEPreTHYECKOW W THINEBOW O€30MMacHOCTH, pa3BUTHUM MeauIuHBL. [IpaBmina mowcka W aHanW3a XUMHYECKON
yesioBeKa nHGOPMAaLMK U3 Pa3IUYHBIX HICTOUYHUKOB (Hay4Has ¥ yueOHO-Hay4Has JINTepaTypa, CPEACTBA MaCCOBOM HHPOPMALIUH,
cetb MHTEpHET)
IpakTHYeCKHE 3aHATHSI: 4
[lowick  aHaNMM3 KEWCOB O MPUMEHEHHH XUMUYECKHUX BEIIECTB M TEXHOIOTHH C y4eTOM Oyaymiel mpodeccrnoHambsHON
NEeSTENBHOCTH MO0 TEMaM: Ba)KHEHIINE CTPOMTEIbHBIE MaTepHallbl, KOHCTPYKI[MOHHBIE MaTepuanbl, KpPacKu, CTEKIIO,
KepaMHUKa, MaTepuaiabl M JJIEKTPOHUKH, HaHOMAaTepUasbl, TEKCTUIbHBIE BOJOKHA, HWCTOYHHMKH SHEPTHH,
OpPTraHNYECKHE U MUHEpPAJIbHbIE YAOOPEHNUS, ICKAPCTBEHHBIE BEILIECTBA, OBITOBASI XUMHSL.
[MnmanupoBanue, opranuzanus U obecrieyenre dPPEKTUBHOCTH QYHKIIMOHUPOBAaHUS OMONMMOTEKN (MHPOPMAIIMOHHBIX
HCHTpOB) B COOTBCTCTBUU C MCHAIOIINMHUCA HOTpe6HOCT$IMI/I MOJb30BaTeNeH 1 YCIIOBHUAMHA BHEIIHEH CpCabl.
Sammura: [IpeacraBnenne pe3yabTaToB pelieHns KelcoB B (popMe MUHU-OKIIA]A C Tpe3eHTanei
IIpomexyTouHas aTTecTanus Ou@@epeHyuposanHulil 3a4em 2
Bcero 72
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3.YCJIIOBUs PEAJIM3AIIMU ITPOI'PAMMBbI
OBIMEOBPA3OBATEJIBHOI'O ITPEJMETA

3.1. MarepuajibHO-TeXHUYECKOe o0ecreyeHue padoueii MPOrpamMmbl
00meo0pa3oBaTeJILHOIO NpeAMeTa

Jns peanmuszauuu NOporpaMMbl  y4yeOHOTO MpeAMeTa MPEeIyCMOTPEHBI CIEayIoIne
CIeLHATbHbIC TOMEIICHHUS:

HaunmenoBanue O0opynoBaHue, TEXHHUECKUE CPECTBA 00yUeHUS,
y4e0OHOT0 MM 00IIero MPOrpaMMHOE 00ECTICYeHUE U JIP.
TIOMEIICHUS
Kabuner xumuu TexHuyeckue cpeacTBa 0OyICHHUS:

NEePCOHANBHBI ~ KOMIBIOTED €  JOHOJHUTEIBHBIM
obopymoBanueM  (CTEpEOKOJIOHKa, web-kamepa ¢
MHUKPO(OHOM), KOMIBIOTEP C BHIXOJIOM B HHTEPHET.
Pabouee mecto mpemomaBarens (ctois, cryn), padoudne
MecTa oOyyaromuxcs (Y4eHHMUECKHUE CTOJbl U CTYINb),
ydeOHas TOCKa JUIsl HAMUCAHUSI MapKepOM.

[NomMmerenue mis PaGoune Mecta oOydaromuxcsi (CTONBI, CTYJbs),
CaMOCTOSTEIIBHON OCHAII[CHHBIE KOMITBIOTEPHOU TEXHUKOU c
paboThl 0OyUaromuxCst BO3MOKHOCTBIO TOJKIIOUCHHUsT K cetu «HTepHEeT» M
(Menmazan) o0ecrnieueHneM nocryna K AIIEKTPOHHOMN

nH(}OpMalMOHHO-00pa30BaTeNBLHOM cpejie

3.2. Ilomeluenue, B KOTOpoM peanusyercs padouas nporpamma OVYIL12 XUMHUHU

npeacTaBJsieT co0oii

a) CrenuaNtbHbIe MOMEIICHUS PEACTABISIIOT co00i yuyeOHbIe ayJUTOPUH, C JOCTYIIOM K
BUPTYaJIbHBIM JIAOOPATOpPHUSIM, OCHAIIEHHblE O0OpYy/IOBaHHEM, TEXHHYECKHMMHU CpPEICTBAMU
oOy4yeHHsT UIsI TIPOBEICHHS 3aHATHH BCEX BHUIOB, NPEAYCMOTPEHHBIX 00pazoBaTEIHHON
OpOrpaMMOi, B TOM 4YHCII€ TPYNNOBBIX M WHAWBHUIYAIbHBIX KOHCYJIbTAllUH, a TakKe MAJs
MIPOBEICHUS TEKYIIEro KOHTPOJIS, MTPOMEKYTOUHOW aTTECTAIH, TIOMEIIEHUS ISl OpTraHU3aluu
CaMOCTOSITENIbHOW U BOCIIUTATEIbHOM paboThI;

0) Bce BHUABI Y4YEOHOH JeATENbHOCTH OOYYaroIIMXCS, MPEAYCMOTPEHHbIE YUeOHBIM
IUTAaHOM, BKJIFOYasi IPOMEXKYTOUHYIO aTTECTalNI0, 00ECIIeYeHbl paCXOIHBIMU MaTepHaIaMu;

B) TIOMENICHHUS Ui OpPTaHM3aldd CaMOCTOSTEIIFHOM W BOCHHUTATEIBHOW pabOTHI
OCHAIIIEHbl KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOUEHHUS K HH()OPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONH cetn «/HTepHeT» U oOecrmeyeHneM JOCTyna B JIIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO cpelly 00pa3oBaTelbHOM opraHu3auuy (MIpy HATUIHUN);

I') JOMyCKaeTcs 3aMeHa 000pyI0BaHMsI €T0 BUPTYaJIbHBIMU aHaJIOraMH;

1) oOpa3oBarenbHas  oOpraHu3auus oOecrieyeHa  HEOOXOJUMBIM  KOMILJIEKTOM
JMIIEH3MOHHOTO M CBOOOJHO pacIpOCTPaHSEMOr0 MPOrPaMMHOTO OOECIIEYeHHUs, B TOM YHCIIe
OTEYECTBEHHOT'O MPOU3BOCTBA;

€) TpU WCIOJB30BaHMH B  00Opa30BaTebHOM TIPOIECCe TMEYATHBIX  H3/IaHUH
O6ubnuoteyHslii (POHA YKOMIUIEKTOBAaH NEYaTHBIMM HU3JaHUAIMU M3 pacyera He MeHee 0,25
IK3EMIUISIpa KKIOTO U3 M3JaHMH, YKa3aHHBIX B pabouuX MporpamMmax JUCIHUILTHH (MOTyJIei),
OpaKkTUK, Ha OJHOrO OOYYalolerocs W3 4YHUCIA JIML, OJHOBPEMEHHO OCBAaMBAIOLIMX
COOTBETCTBYIOIIYIO JUCIUTUTHHY (MOIYIb), IIPOXOISIIAX COOTBETCTBYIOIIYIO TIPAKTHKY;

) B KauyecTBe OCHOBHOH JMTepaTypsl 00pa3oBaTeNbHas OpPraHU3alUs HCHOJIb3YET
yueOHUKH, yueOHble nocodus, npeaycMmorpenHsie [100IT;



3) B KOJUJIE)KE B HAIMYHMH DJEKTPOHHAs HMH(OPMAIMOHHO-00pa3oBaTeNbHAS Cpefa,
JIOTyCKalomasi 3aMeHy IeyaTHOTo OubiamoreuHoro ¢GoHIa C MPEAOoCTaBICHHEM IpaBa
OJIHOBPEMEHHOTO JIOCTYIa HE MEHee 25 MPOIEHTOB 00yJaronmxcs K Mu(poBOi (3JIEKTPOHHOM)
OHOJINOTEKE;

u) oOyuvarommmcs obecrieueH AOCTyN (yAaJeHHBIM IOCTYyI), B TOM 4YHCJIE B cClydae
MPUMEHEHUS JJIEKTPOHHOTO OOy4YeHHs, IHUCTAHIMOHHBIX O00pa30BaTENbHBIX TEXHOJIOTUH, K
COBpEMEHHBIM TMpo(deccHoOHAbHBIM 0a3aM JaHHBIX W HH(QOPMAIMOHHBIM  CIPABOYHBIM
CHUCTEMaM, COCTaB KOTOPBIX OMpeeiseTcs B padouyux mporpaMmax JUCHUIUIMH (MoIynied) u
MOJITIC)KUT OOHOBJICHUIO (TTPH HEOOXOIUMOCTH);

K) oOyuaroluecss MHBAJIMWIBl W JIMLA C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3/10POBbSA
JOJKHBI OBITh OOECTICUeHBbI TMEYaTHBIMU M (WJIM) JJICKTPOHHBIMU YUYEOHBIMU W3IAHUSIMH,
aJanTUPOBAHHBIMU MPU HEOOXOIUMOCTH JIsl O0yUeHUS YKa3aHHBIX 00y4aronXcs;

1) oOpa3oBarenbHas MporpamMma JOJDKHA O0ECreYMBaThCs Y4eOHO-METOAMYECKON
JOKyMEHTalueil mo BceM Y4YeOHbIM AMCHMILIMHAM (MOAYJSM), BHJAAM MPAKTUKHU, BUAAM
rOCyIapCTBEHHOW UTOTOBOM aTTECTALUU;

M) pEKOMEHJAIUU MO0 WHOMY MAaTepUAIbHO-TEXHUYECKOMY M Y4€OHO-METOAMYECKOMY
o0ecIeueHuI0 peanu3anui o0pa3zoBaTeabHON mporpammel onpenesitores [TOOI.

OOpazoBaTenbHbIN IpoLecC O00€CIEeUMBACTCS CIEAYIOIIMMU YYEOHBIMH U HMHBIMU
HOMEIICHUSAMH U 000PYI0BaHUEM:

3.3. UndopmannonHoe odecrnevyeHne peajn3annu padouyeil nporpaMmbl
001meo0pa3oBaTeJILHOIO NpeAMeTa
OO0s3aTesbHbIC MTEYaTHBIC H3/IaHUS

1. Tabpmensn, Oner CepreeBuu Xumus. 10 knace [Tekct] : y4ue0.:6a30Bb1ii ypoBens / O.C.
["abpuensn. - 6-e u3m., crep. - Mocksa : [Ipoda, 2018. - 191, [1] c. : un. - (Poccuiickuii
yueOHuK). - ISBN 978-5-358-19781-7 (B ep.) : b. 1. - TekcT : HEMOCPEICTBEHHBIHA.

2. Tabpuensn, Oner CepreeBuu Xumus. 11 knace [Tekcr] : yueb. : 6a30Bsiii ypoBens / O.C.
["abpuensia. - 5-¢ usm., crep. - Mocksa : Jlpoda, 2018. - 223, [1] c. : un. - (Poccuiickuit
yueOHuK). - ISBN 978-5-358-19784-8 : b. 11. - TekcT : HenmocpeACTBEHHBIH.

DNEeKTpOHHBIE U3TAHUS
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obpamtenus: 06.09.2023). — Pexxum foctymna: i aBTOPU3. MOJIb30BaTENCH.

5. Xumusa : yuebHnoe mocobme / coctaButenu C. C. AprempeBa [u np.]. — Boponex :
BI'HOK, [6. r.]. — Yacte 3 : Opranmueckass xumust — 2019. — 177 c.— Tekct :
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https://e.lanbook.com/book/140391
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ANIEKTPOHHBIN /  Jlanp @  2JeKTpoHHO-OMOiMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/140390 (mata obpamenwus: 06.09.2023). — Pekum mocryma:
JUIsl aBTOPH3. T0JIb30BaTEIIEH.

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHKAITMOHHOM ceTh «IHTepHETY, BKITFOYas
npodeCcCHOHANIbHBIC Oa3bl TAaHHBIX

https://content.edsoo.ru/lab/subject/1/ - utepakTiBHBIC BUPTYaAIbHBIC JTA0OPATOPHBIE.

OBbC «YHuBepcuterckas oudiaunoreka online». https://biblioclub.ru/

Db «Jlanby». https://e.lanbook.com/

school-collection.edu - Enunas xoutekiust udpoBbIx 00pa3oBaTeabHbIX pecypcoB. Komiekuus
BKJTIOYAET B ce0s pa3HOo0Opa3HbIe IIUPPOBBIE 00pa30BaTEIbHBIC PECYPChI, METOAMYECKHIE
MaTepHualibl, TEMAaTHYECKHE KOJUICKIIMU, HHCTPYMEHTHI (IIPOrpaMMHbBIE CPEACTBA) JIJIst
MOJICP)KKH YU4eOHOM e TEeNLHOCTH U OPTaHU3aIiK y4eOHOTO Mpoliecca.

fcior.edu.ru -  ®exepanbHblii  HEHTP  HH(DOPMAIMOHHO-0OPA30BATEIILHBIX  PECYPCOB.
OO0ecnieunBaeT OCTYIMHOCTD U 3P PEKTHBHOCTh UCIIOIB30BAHUS DIICKTPOHHBIX 00pPa30BaTEIIbHBIX
pPECypCOB ISl BCEX YpOBHEH M OOBEKTOB CHUCTeMBbI oOpa3zoBaHus P®D. PeammsyeT KOHIICTIIHIO
"enMHOro OKHA" JUIS JOCTyHa K JIFOOBIM DJIEKTPOHHBIM 00pa30BaTEIbHBIM PEeCcypcaM CHCTEMbI
obpazoBanus PO.

HNudopManuoHHO-CIPABOYHBIE CHCTEMBbI:
- Koucynprant+  [OnexkTpoHHbIi  pecypc]:  uHGOPMaIMOHHO-
MpaBOBO# MmopTat: cait. — Pexxum mocrtyma: http://www.consultant.ru ceo6oHbrit
— KOIEKC (cnpaBouHo-mipaBoBasi ~ cucTeMa)  [DJIEKTPOHHBIM
pecypc]: caiit / Undopm.-ipaBoBoii koncopuuym «KOAEKC». —Pexxum nocryma:
http://www.kodeks.ru , cBoOOaHBIIA.
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA

OVIL.12 XUMUA

Ol_leHKa 3aIlVIAHUPOBAHHBIX PE3YJHbTAaTOB Oﬁy‘IeHI/IHZ

OK u IIK

Paznen/ Tema

Tun oLeHOYHBIX MEPOIIPUATHH

Paznen 1. OcHoBBI CTpOE€HUS BelIECTBA

OK 01

CTpOCHI/Ie ATOMOB XMMHWYCCKUX 3JICMCHTOB U IPpUpPOJa
XMMHYECKOH CBS3U

1. Tect «CtpoeHue aTOMOB
XUMHUUECKUX DJJIEMEHTOB M MPHUPOAA|
XUMUYECKOU CBSI3UY.

2. 3ajaun Ha COCTABJICHUE XUMHUYECKHUX|
(opMynT JIBYXaTOMHBIX COCIMHEHUH
(oxcumoB, cynb(UAOB, THIPHIOB ¥
T.I1.).

3. 3amanus Ha HCITOJIb30BaHHUE
XUMHUYECKOH CHMBOJIMKM M Ha3BaHHUU
COeIMHEHU I 1o HOMEHKJIATYPE|
MEXTyHAPOIHOTO COI034|
TEOPETUYECKON U MPUKIATHON XUMUU Y|
TPUBHATBHBIX Ha3BaHUM ISt
COCTaBJICHUSI ~ XMMHUYECKHX  (hopMmyJ
ITByXaTOMHBIX COCIHHCHHH (OKCHIOB,
CyIb(QUIOB, THAPUAOB | T.II.) U IPYTHX|
HEOPTaHIMYECKUX CO€eIMHEHNH]
OTIEIBHBIX KJIACCOB

OK 01
OK 02

[Mepuonnueckuii 3akoH u Tadnuna [1.11. Menneneesa

1. Tect «Metannudeckue /]
HEMETaTHICCKUE CBOICTBA,
HIIEKTPOOTPHULATEIIEHOCTh U CPOJICTBO K
PIEKTPOHY XUMHUYECKHX DJIEMEHTOB B
COOTBETCTBUE C WX DJIEKTPOHHBIM
CTpOeHUuEM u MOJIOKEHHUEM B
MEePUOINYECKONH CUCTEME XHMHUYECKHUX|
bnemenToB [|.U. MenaeneeBay.

2. [IpakTrueckue 3a7laHus Ha
[YCTaHOBIICHHE CBSI3H MEXKIY CTPOCHHEM
ATOMOB ~XMMHYECKHX JJEMEHTOB 1
MEPUOTNICCKAM H3MCHEHHEM CBOWCTB]
XUMHYECKHMX  3JEMEHTOB W HX
COCTMHEHUI B COOTBETCTBHU  C
nonoxenueM [lepuoandeckoii cucreme.
3. IIpakTHKO-OpHEHTUPOBAHHEIE
TEOPETUIECKUE 3a/1aHus Ha
XapaKTepU3aIUIo XUMHYECCKHX|
DIIEMEHTOB: «MeTamn4eckue /]
HEMETaIJIUUECKUE CBOMCTBA,
AIIEKTPOOTPHIATEIIEHOCTh U CPOJICTBO K
PIIEKTPOHY XHMUYECKHX D3JICMCHTOB B
COOTBETCTBUE C HUX DJIEKTPOHHBIM|
CTpOEHUEM u MOJIOKCHUEM B
MEPUOANYECKON CUCTEME XHMHUYECKUX|
biemenToB JI.M. MenieneeBa»

Pazgen 2. Xumuuyeckue peakuuu

OK 01
OK 04

[TUIBI XUMUYECKUX peaKIuit

1. 3amaun Ha coCTaBlIeHHE ypaBHEHUN
[peaKIuii:

- COeIMHEeHNS, 3aMEICHNS,
pas3yioxeHust, 0OMeHa;

— OKHCIIUTENHHO-




BOCCTaHOBHTEJILHBIX PEAKLIU C
MCTIONI30BAaHUEM METO/1A 3IIEKTPOHHOTO
GanaHca.

2. 3amaun Ha pacdyeT MacChl BEeMIecTBa
i 00bEMa

ra30B [0 U3BECTHOMY KOJIHIECTBY
BEIIECTBA, Macce MM 00bEMY OHOTO
M3 Y4acTBYIOIIMX B PEAKIHH BEIECTB,;
[pacuéThl

Macchl (00bEMa, KOJTMUEeCTBa BEIIECTBA)
MPOJYKTOB PEAKIMH, ECJIU OJHO U3
BEIIECTB MMEET IPUMECH

DNeKTpOIUTHIECKAs UCCOIMAIS U HOHHBIH 0OMEH

1. 3aganus Ha COCTaBJICHHE|
MOJICKYJISIPHBIX M MOHHBIX PEaKIHi C
yY4acTHEeM KHUCIOT, OCHOBaHHHA W
COJICH, YCTAaHOBIICHHE W3MCHCHHS
KHUCJIOTHOCTH CPEIBI

2. Jlabopatopnas pabora "Twumsbl
XAMHAYECKHUX peaKImii”

Pa3gen 3. CTpoeHue u cBOIiCTBa HEOPraHUYECKHX
BellecTB

KontponrHas pabora
«CBoiicTBa HEOpPraHUYECKHUX|
BEIIECTB»

OK 01

Knaccudukanms, HOMEHKIATypa ¥ CTPOCHHE
HEOPraHMYEeCKHUX BEIECTB

1. Tect «HomeHknaTypa U Ha3BaHHUE
HEOPraHUYEeCKHX BEIIEeCTB HCXOIS U3
UX  XUMHYCCKOH  (HOPMYJBI  HIIH
COCTaBJICHHE XHMHUUECKOH (OpMyJIb]
UCXOJ U3 Ha3BaHWs BeILIeCTBa IO
MEXAYHAapOOHOW WJIH TPUBHAIBHOU
HOMEHKJIATYpE».

2. 3agayn Ha pacdyeT MaccOBOHM J0JIH
(Maccpl)  XMMHYECKOTO  DJICMEHTa
(coenuHEHUS) B MOJICKYIIE (CMECH).

3. IlpakTuueckue  3agaHusl 10
K1accuuKaluy, HOMEHKJIAType W
XUMHUYICCKUM bopmyam
HEOPraHUYEeCKHX BEIECTB Pa3IMYHBIX
KJIaCCOB.

4. Tllpakthyeckue  3ajJjaHusl  HA|
OIIpEeIETIEHNE XUMUYECKOH
AKTUBHOCTH BEIIECTB B 3aBUCHUMOCTH
BHIa XUMHUYECKOW CBS3M W THUIIA
KPUCTAJUTHIECKOM PEeIeTKI

OK 01
OK 02

DU3NKO-XUMHUECKHE CBOWCTBA HEOPTraHUYECKUX BELIECTB

1. Tect «OcOOEHHOCTH XMMHUYECKHUX
CBOICTB OKCHJIOB, KHUCJIOT,
OCHOBaHHH, aM(pOTEPHBIX|
TUIPOKCHUJIOB U COJIEI».

2. 3amanus Ha COCTaBJICHHE|
YpPaBHEHUNW XUMHUYECKHX pPEaKkUui ¢
y4acTHEM TPOCTBIX U CIIOKHBIX
HEOPraHWYECKUX BEIIECTB: OKCHJIOB
METAaJLJIOB, HEMETAJIJIOB u
aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHCIOT, OCHOBAHMM
i aM(pOTEPHBIX TUAPOKCHUJIOB,
HEOpraHUYeCKHUX coJei,
XapaKTepU3yIOUIMX HX CBOWCTBA U
CIIOCOOBI TIOJTyYEHUSI.

3. IIpakTuKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHE 3aJJaHMsl Ha CBOMCTBA
u N0JIy4€HUE HEOPraHUYECKHX|

BCIICCTB




OK 01
OK 02
OK 04

Wnentndukaiys HEOPraHNIECKUX BEIIECTB

l. IIpakTUKO-OpUEHTHPOBAHHBIE
3a7aHus o COCTaBIICHUIO|
XMMHYECKHX PpEeakIui C ydJacTHEM
HEOPraHUYECKUX BEILIECTB,
HCTIONB3yEMBIX ISt uX
AOACHTUDIKAIHH.

2.JIabopaTopuas paborta:
“Unentndukanys  HEOPraHUYECKUX
BEILECTB”

Pa3gen 4. CTpoeHue U cBOICTBa OPraHNYeCKHUX
BelllecTB

KonrponbHas padorta
«CTpoeHue 1 CBONCTBA OPraHUYECKHUX
BEIIECTBY»

OK 01

Knaccudukamus, ctpoerre 1 HOMEHKIIATypa
OPTaHWYIECKUX BEIIECTB

1. 3aganus Ha cocTaBJieHHE HAa3BaHUM
OpraHUYECKUX COeIMHEHU I TI0|
TPUBHAIBHON WU MEXIYHapOIHOM
CUCTEMATUYECKON HOMEHKJIIATypeE.

2. 3agaHus Ha COCTABIICHHE TIOJHBIX ]
COKpAIIIEHHBIX CTPYKTYPHBIX (OPMYIT
OpraHUYECKHUX BELIECTB OTAEIbHBIX
KJIACCOB.

3. 3agaun Ha ONPENEIICHUE
npocreiiieii GopMyIbl OpraHuYecKoH|
MOJIEKYJbI, HCXOMS U3 3JIEMEHTHOTO
cocrtana (B %)

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECKUX COEAUHEHUN

1. 3amanuss Ha  COCTaBJICHHE
YpPaBHEHUNW XUMHUYECKHX pPEaKUHh ¢
y4acTHeM OpraHHYECKUX BEIIEeCTB HA|
OCHOBaHMH HX COCTaBa M CTPOCHUSI.

2. 3ananus Ha COCTAaBJICHUE
YpaBHEHUH XHMHUYECKUX PEAKLHII,
WIITIOCTPUPYIOIITHX XUMHYECKHE
CBOMCTBA € YYETOM MEXaHH3MOB
NPOTEKaHMWsl JAHHBIX peakmuid ¢
TeHETUYECKOM CBSI3M OpPraHUYECKHX|
BEIIIECTB Pa3HBIX KJIACCOB.

3. PacyeTHble 33/1a4M [0 YpaBHECHUAM
peakuuii ¢ y4JacTMEM OpraHUYECKHuX|
BEIIIECTB.

4. JlabopaTopHas pabota
“IIpeBpawieHus OpraHUYECKHX|
BELLECTB IPY HarpeBaHUM"

OK 01
OK 02
OK 04

Wnentnduxanus opraHNueCKuX BEIIEeCTB, UX 3HAYCHUE U
IpUMEHEHHE B OBITOBOI U MPOU3BOACTBEHHON
JIEATCIBHOCTH YEJIOBEKA

1.IIpakTuKO-OpUEHTUPOBAHHbIE
3a7aHus o COCTaBJICHUIO|
XMMHUYECKHX PpeakIui ¢ ydacTHEeM
OpPraHWYecKHUX  BEIIeCTB, B  T.4U.
UCTIOJIB3YEMBIX JULst ux
UIeHTU(UKALUH B ObITY u
MPOMBIIIJICHHOCTH.

2.JIabopaTopHast pabora:
“Unentuduxanus OpraHu4eCcKHX
COEJIMHEHHH OTJeNbHBIX KJIACCOB”

Pasnen 5. Kuneruyeckue u TepMoaMHaAMHUYecKHe
3aKOHOMEPHOCTH NPOTEKAHUA XUMUYECKUX PeaKuii

OK 01
OK 02

CKOPOCTh XHMHUYECKHUX pEakuid. XUMHUIECKOe
paBHOBECHE

IIpakTuKO-OpHUEHTUPOBAHHbBIE

TEOpEeTUYECKHE 3aJaHusl Ha aHalu3
(hakTOpOB, BIUSIONINX HAa W3MECHEHUE
CKOpOCTI/I XHMH‘IGCKOﬁ peaKHI/II/I.
IIpakTuKO-OpUEHTUPOBAHHbIE

3aaHUsI Ha l'IpI/IMeHeHI/Ie l'[pI/IHLH/Il'Ia
Jle-lllaTenbe s HaXO0XXIECHUS
HaHpaBHeHI/IS{ CMEUICHUA paBHOBGCI/IH
XUMHUYECKOW peakuMd W aHaJIu3




(baKTOpOB, BIIMAKOIIMUX Ha CMCHICHUC
XUMHUYECKOI'O0 PAaBHOBECHUA

Pasnea 6. PacTBopbl

OK 01 TloHsATHE O PACTBOpPAX 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 [PACTBOPOB.
2.I1paKTHKO-OpHEHTHPOBAHHBIE
pacdeTHbIe 3aJaHUsg Ha JMCIEPCHBIC
CHCTEMBI, HCIOJIb3yeMble B OBITOBOI U
MPOU3BOJICTBEHHOM JIeSITEIIbHOCTH
[ueTIOBEKa
OK 01 HccnenoBanne CBOMCTB PacTBOPOB JlaGoparopHast pabora
OK 04 “IIpuroTOBICHNE PACTBOPOB”
IIpodeccnonaabHO-0PHEHTHPOBAHHOE COeP:KAHME
(conep:kaHue NPUKJIIATHOTO MOTYJINA)
Paszien 7. XuMusi B 6bITY H NPOH3BOACTBEHHO Bammra keiica (¢ yderom Oyayuieii
NeATEALHOCTH YeI0BEK podeCcCHOHANBHOMN ESITENEHOCTH)
OK 01 Xumust B ObITY M IPOU3BOJICTBEHHOMH AEATEIBHOCTH Keiic (c ydeTOoM Oymymeii
OK 02 . poheCCHOHATBHOM NeTETHHOCTH)
OK 04 Bo3MoxHBIE TEMBI KEHCOB:
OK 07 1. [Torennenue KJInMaTa u
TIK 2.2. BBICBOOOXKIICHIE Ta30BBIX THIPATOB

CO JHa OKEaHa.
2. Bynymue wmarepuanbl ans aBua-,
MAaIIHHO- U TPUOOPOCTPOEHHUS.

3. HoBbie MaTepuaibl sl COJTHEUHBIX
Oarapeii.

4. JlexapctBa Ha OCHOBE

PACTUTCIIBHBIX MIPCHIApaTOB




