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1. OBIIASI XAPAKTEPUCTHUKA PABOYEI MPOTPAMMBI YUEBHO¥
JUCIHUATLINHBI

C00.02.02 XUMUA

1.1. OO0aacrs npumMeHeHus1 pado4veil NporpaMmmbl

Pabouas nporpamma y4eOHON AMCUUTUIHHBL « XUMUSD) SBISETCS YACThIO
IPOrpaMMbl MOATOTOBKH CIIEHHAATNCTOB CPEIHETO 3BEHA B COOTBETCTBUU ¢ DI'OC
cnenrasibHocTH CITO 33.02.01 dapmarus

Pabouas mporpamMMa y4eOHOM AMCHMIIIIMHBI MOXKET ObITh MCIIOJIB30BaHA APYTUMHU
npo(heCCHOHATBHBIMA ~ OOPA30BATENbHBIMUA ~ OPraHU3AUMSIMHU, PEATM3YIOIIUMHU
o0pa3oBaTebHy0 MPOrpaMMy CpeaHero oOmero oOpa3oBaHUs B HOpeaenaax
ocBoeHus [TTICC3 CI1O na 6a3e 0CHOBHOIO 00111ero 00pa3oBaHusl.
1.2. Mecto y4eOHO#i NUCUUIUVIMHBI B CTPYKTYpe NPOrpaMMbl MNOATOTOBKH
CICHHAJINCTOB CPEIHEr0 3BEHA.
OOweoOpa3oBaTenibHas JUCUMIUIAHA XUMHS  SBISETCS 00s3aTENIbHON 4YacThbIO
0011e00pa30BaTENBHOIO LHUKJIA 00pa30BaATENBHON MPOTrpaMMBbl B COOTBETCTBUH C
OI'OC CTIO no npodeccun/cnenmansaoctu 33.02.01 Gapmanus.
1.3. lleqmn m 3aAa4M JMCUMIVIMHBI — TPeOOBAaHUSI K PeE3yJIbTATAM OCBOCHHSA
y4eOHO# JHCUMIIIMHBI:
1.3.1. Llenu v 3a0a4¥ JUCLUATLIMHBL

DOpMHUPOBAHUE Y CTYACHTOB XUMHWYECKON COCTABIAIOMIEN €CTECTBEHHO-
HAyYHOW KapTUHBI MHMpPA KAaK OCHOBBI TMPHUHITHUS PEUICHUHA B >KU3HEHHBIX U
POM3BOICTBEHHBIX CUTYALUSX, OTBETCTBEHHOTO MOBEACHUS B TPUPOJHOM CpeiE.
3aja4u TACLUATUIAHBIL:
1)  copMupoBaTh MOHMMAHWUE 3aKOHOMEPHOCTEH TMPOTECKAHUS XHMHYECKHX
IIPOLIECCOB U SIBJICHUI B OKPYKAIOIIEN Cpelie, LIETOCTHON HAyYHON KapTUHBI MUPA,
B3aMMOCBS3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
2)  pa3BuUTb YMEHMs TPOBOAUTL PACUYEThl MO XUMUYECKUM (dopMmyaam U
YPaBHEHUSIM XUMHUYECKUX PEAKIHiA, NIAHUPOBATh U UHTEPIPETUPOBATH PE3YBTATHI
XUMHUYECKUX IKCTICPUMEHTOB,
3) cdopmupoBaTh HABBIKM MPOBEACHHS XUMUYECKHX OSKCIEPUMEHTAIBHBIX
UCCIICIOBAHUI € COOMIOACHUEM TPaBHa O€30MacHOr0 00palieHUs ¢ BEMICCTBAMHA U
1a00opaTopHBIM 000PYAOBAHUEM,
4)  pa3BUTh YMEHUS aHATM3UPOBATH, OLICHUBATH, TPOBEPATH HA TOCTOBEPHOCTDH U
0000mars nHMGOPMaMI0 XUMHYECKOTO XapaKTEPA U3 Pa3IMYHbIX UCTOYHHKOB,
5)  cdopmupoBaTh yMEHHS MPOTHO3UPOBATH NOCIIECACTBHS CBOCH NEATEIBHOCTHA U
XUMUYECKUX MTPUPOAHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;
6)  chopmupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTIKEHUA XUMHUYECKONH HAyKH U
TEXHOJIOTUN T Pa3BUTHUS COUMATIBbHON U MPOU3BOJICTBEHHOM cdep.
1.2.2. TlnanupyeMble pe3yJabTarbl OCBOEHUS 00111€00pa30BaTeIbHON NUCIUATIIIMHEI B
cooteercTBrn ¢ OI'OC CTIO un Ha ocHoBe OI'OC COO



Kon u HaumenoBaHue

IInanupyemble pe3ynbsTaTbl OCBOCHUS AUCLIUIIIIMHBI

bopMupyeMBbIX

KOMITETCHITU I Obune JucuurniuHapHble

OK 01. Beibupars | B yactu TpynoBOro BOCIIUTaHUS: - BJIAAETb CHCTEMOM XMMHMYECKHUX 3HAHUH, KOTOpas
CIIOCOOBI peLIeHns - TOTOBHOCTB K TP/, OCO3HAHHE LIEHHOCTH MACTEpPCTBA, | BKJIFOYAET: OCHOBOMOJIATAOIIME MOHSTHS (XUMUYECKUH JIEMEHT,
3ama4y Tpynomodue, aTroM, JJIEKTPOHHast Oo0oJouKa aroma, S-, p-, d-3JIeKTPOHHbIE
npodecCHOHANbHOM - LOTOBHOCTE K AKTHBHOMN nesirenbHOCTH | OpOUTaNK aTOMOB, HOH, MOJIEKYIIa, BAJIEHTHOCTD,
OEATeNbHOCTH TEXHOJIOTMYECKOW M COLMANBHOW  HampasjieHHOCTH, | FICKTPOOTPULATEIBHOCTD, CTCHCHL  OKUCICHMS, XUMHYCCKasd
NPUMEHHUTEIBHO K | CIIOCOBHOCTb MHULMMPOBATD, TIAHHPOBATH U CAMOCTOSTENBHO | CBA3b, MOIb, MOJIAPHAS Macca, MOJISPHBIH o0beM, yIIeponHbIit
PA3INIHBIM BBITIOJHSTH TAKYEO NESTENBHOCTD, CKeJleT, (pyHKUMOHANbHAS IPYIIIA, PaTUKal, H30MEpHsl, H30MEpBI,
KOHTEKCTaM TOMOJIOTUYECKUN DA, TOMOJIOTH, YIJIEBOXOPOABI, KUCIOPOX- H

- HHTepec K pa3nu4yHBIM  chepam
npodeCCUOHANBHON eI TeTbHOCTH,

OBnageHre yHUBEPCAIbHBIMUA Y4€OHBIMH ITO3HABATEIbHBIMU

NENCTBUSIMMU:

a) 0a30BbIE JIOTHYECKUE NEHCTBUS:

- CaMOCTOSITENIbHO

AKTyaJIM3UPOBATh

bopmynupoBaTh u

npobJiemMy, pacCMarpuBaTh €€ BCECTOPOHHE,

- yYCTaHABJIUBATh  CYIIECTBEHHBI  TNPHU3HAK WA
OCHOBAHUS JJIsl CPABHEHHUSI, KJIacCU(PUKAUU 1 00001eHus;

- OTIPEAENIATh LEU AeSITEIbHOCTH, 337aBaTh MapaMeTphbl
U KPUTEPUU WX TOCTUKCHUS,

- BBISIBJIITH ~ 3aKOHOMEPHOCTH |
paccMaTpUBaeMBbIX SIBJICHUSIX;

MPOTUBOPEUHs B

- BHOCUTb KOPPEKTUBBI
COOTBETCTBUE  PE3YJIBTATOB
MOCNENCTBUHN AeSITEIbHOCTH,

B JOEATCIbHOCTL, OILICHUBATH
LEJIAM, OLCHUBATH pucku

OMONOTUYECKH  aKTHUBHLIE
Oenku), MOHOMEp, TOJIHMED,

a30TcozepKalllie  COEIUHEHMS,
BemecTsa (YIIeBOOBL, JKHUPHI,
CTPYKTYPHO€  3B€HO, BBICOKOMOJIEKYJISpPHbIE  COEIMHEHUH,
KpUCTANIUYeckasl pelleTka, TUIbl XHUMHUYECKHUX peakuuil
(OKHCIHUTENBHO-BOCCTAHOBUTEIbHBIE, SK30- H SHAOTEPMHUECKHUE,
peakuuu ~ HOHHOro  OOMeHa),  pPacTBOP,  BJIEKTPOJMUTHI,
HEBJIEKTPOJIUTHL, ANEKTPOIUTHYECKAs JUCCOLUALINS, OKUCIUTEND,
BOCCTaHOBUTEJb, CKOPOCTb XUMHUYECKON peakINH, XUMHUECKOe
pPaBHOBECHE), TEOPHH M 3aKOHBI (TEOPHSI XUMUYECKOTO CTPOSHUS
OpraHUYEeCKUX BELLECTB AM. bytneposa, TEOpHUst
SJEKTPOJUTUUECKON AUCCOLMALNM, nepuoandeckuil 3akoH .
MeHnnieneeBa, 3aKOH COXPAaHEHHUsT MAacChl), 3aKOHOMEPHOCTH,
CHUMBOJINYECKHH SI3BIK XUMHH, (PAKTOJIOTUYECKHE CBEICHUS O
CBOWCTBAx, COCTaBe, MOJYyYEHUH M O€30MacHOM HCIOIb30BAHUH
BKHEHIINX HEOPTaHUYECKUX M OPTaHHMUYECKUX BEIIECTB B OBITY
U MPAKTUYECKON AESITEIbHOCTH YEJIOBEKA,

- YMETD BbIABJIATE XaPAKTEPHBIC IPHU3HAKU U B3aAUMOCBA3b




- pa3BUBATh KPEATUBHOE MBbIILICHHE TMPH pPElIeHUH
YKU3HEHHBIX MPoOIeM

0) 6a30BbBIE UCCIICTOBATEIbCKIE EHCTBUS:

- BJIAJ€Th HAaBbIKAMU y4eOHO-HCCIIEIOBATENbCKONH |
MPOEKTHOH JesITeIbHOCTH, HABbIKAMHU pa3peLieHust mpodiem,

- BbISIBIISITh ~ MPUYMHHO-CJIECTBEHHbIE  CBS3H U
aKTyaJM3MPOBaTh 3a/a4dy, BBIABUIATh THIIOTE3y €€ PELICHUS,
HAaxXOOUThb  apPryMEHThl Uil JOKA3arelbCTBA  CBOMX
yTBEP KIEHHIA, 33/1aBaTh MAPAMETPhl M KPUTEPUH PEIIECHHUS,

- aHAJM3UPOBATh MOJYYEHHbIE B XOIE PELICHUS 3aaa4u
pe3yNbTaThl, KPUTHYECKH OIIEHHUBATh UX JOCTOBEPHOCTD,
MPOTHO3UPOBATH M3MEHEHHE B HOBBIX YCJIOBHUSX;

- yMeTh MEPEeHOCUTb 3HAHUS B I[IO3HABATENIbHYIO U
NPAKTUYECKYI0 00IACTH JKU3HENEATebHOCTH,;

- yMeTb UHTETPUPOBAThH 3HAHUSI M3 PAa3HBIX MPEIMETHBIX
obiacreit;

- BBbIIBUTaTh HOBbIE HWJEU, TpENjiaraTb OPUTHHAJIbHbBIE
MIOIXO/IbI U PEIIEHUS,

- CMOCOOHOCTb UX HCIOJIB30BaHMs B MO3HABATENLHON U
COLIMAJIbHON MPAKTUKE

HU3YYCHHBIX HOH;ITPIP'I, MNPUMEHATE COOTBETCTBYHOIIUE IMMOHATHUA
npnu OnuCaHun CTPOCHUA U CBOMCTB HEOPTaHUYCCKUX U
OpraHUYECCKUX BCIICCTB W HX HpeBpameHHﬁ; BbBIABIIATD
B3aMOCBA3b XUMHUYCCKHUX 3HAHUI C IIOHATHUAMU u
NpEeACTABICHUAMU APYTUX €CTCCTBCHHOHAYYHbBIX IPCAMETOB,

- yMETb  HCIOJNb30BaTh  HANMEHOBAaHUS  XHUMHUYECKUX
COCAMHEHUN MEXAYHAPOOHOIO COK3a TEOPETHYECKOH U
NPUKIAJHON XUMHUM W TPUBUAJbHbIE HA3BaHUS BaKHEMIINX
BEINECTB (3TWJIEH, alleTHIIeH, HLEPUH, GpeHo, GpopManbaerua,
YKCYCHasl KHUCJOTa, DIIMLMH, YrapHbIM Tra3, YINEKUCIBbIA ras,
aMMuax, ralieHas U3BeCTb, HeralleHas U3BeCTb, TUTheBasi cona u
OPYrux),  COCTaBIATb  (POPMyNBI  HEOPraHMYECKUX U
OpPraHMYEeCKHX BELIeCTB, YPaBHEHUS XUMHUYECKUX peakKLuH,
OOBSACHATD UX CMBICI, TIOATBEPKIATh XapPAKTEPHbIE X MIMUYECKHE
CBOMCTBAa BELIECTB COOTBETCTBYIOIIMMU HKCIEPUMEHTAMU U
3aNUCSMHM  YPAaBHEHUN XUMHMYECKUX pEeaKkUuil, - yMeTb
yCTaHaBJIMBaTh NPUHAJIEKHOCTb U3YyUEHHbIX HEOPraHUUECKUX U
OpraHMYEeCKHMX BELIECTB K OINpenesieHHbIM KjlaccaM M rpynnam
COCAMHEHMH, XapakTepu30BaTb HUX COCTAB MW BaXHEHLIUE
CBOWCTBA; ONPENeNsATh BHIbl XUMHUYECKHX CBsi3el (KOBaJICHTHAS,
MOHHAsI, METAJJIMUECKas, BOXOPOAHAS), THITBI KPUCTAIUTHYECKUX
PELIETOK BEIECTB; KIACCU(PUIMPOBATh XUMUYECKUE PEAKLIHH;

- chopMHpOBaTh  NPEACTABICHUSA: O  MaTepHaIbHOM
€IMHCTBE MHpa, 3aKOHOMEPHOCTSIX U MO3HABa€MOCTH SIBJIEHUN
MPUPOBL, O MECTE U 3HAYEHUU XUMUU B CUCTEME €CTECTBEHHBIX
HAyK W e€e poau B O00OECHeueHHH YCTOMYUBOIO Pa3BUTHS
9ejoBeYeCTBA. B pelleHHMH  npodieM  SKOJOTHYECKOH,
SHEPreTUYeCKO U THIIeBOH Oe30macHOCTH, B  Pa3BUTHHU
MEIULIUHBIL, CO3[JaHUN HOBBIX MaT€pHaliOB, HOBBIX HCTOYHUKOB
SHEPruH, B 00ECIIEUeHNH PALMOHAIBHOTO MPUPONOIOIb30BAHUS,
B (POPMHPOBAHUHU




MWPOBO33peHMA U 06LWei KynbTypbl YenoBeKa, a Takxe
3K0/10rM4ecKn 060CHOBaHHOT0 OTHOLLEHUSA K CBOEMY 340POBbIO0 U
NPUPOAHON cpeae;

- BNafeTb CUCTEMOM XMMMUYECKUX 3HAHWI, KOTopas
BK/IOYAET: OCHOBOMONAarawowwme mnoHATMA (JONOSHUTENIBHO K
CMCTEME MOHATMIA 6a30BOr0 YPOBHS) - M30TOMbl, OCHOBHOE W
BO3OY)XJEHHOe COCTOAHME aToma, ruMbpuamsaunsa aTtoMHbIX
opbutanen, xmmmnyeckas csaAsb ("O" " n KpaTHble CBSi3n),
MONSpHas KOHLUEHTpaumsa, CTPYKTypHas (opmyna, u3omepust
(cTpykTypHasa, reomeTpuyeckas (LUC-TpaHC-U30MepUd), TUMbI
XUMUYECKNX peakunin (roMo- W reTeporeHHble, obpaTumble U
HeobpaTUMble), pacTBOpbl (MCTUHHbIE, AUCMEPCHbIE CUCTEMBI),
Kpuctannorngpartbl,  CTeMeHb  AUcCcouMaunmn,  3NeKTPOsn3,
KPEKUHT, PUMOPMUHT); TEOPUM W 3aKOHbI, 3aKOHOMEPHOCTH,
MUMPOBO33pPEHYECKME 3HaHUA, fleXxaliMe B OCHOBE MOHMMaHWUSA
NPUYNUHHOCTU M CUCTEMHOCTU  XUMWUYECKUX  SBMEHWUNA,
COBPEMEHHbIE TMpeAcTaB/ieHMss O CTPOeHMW BellecTea Ha
aTOMHOM,  MOJIEKY/IAPHOM M HafMOJIEKYNAPHOM  YPOBHSX;
NnpeacTaBNeHns 0  MexaHM3Max  XMMMUYECKUX  peakuui,
TEPMOANHAMUYECKNX U  KUHETUYECKUX 3aKOHOMEPHOCTAX WX
NpoTeKaHMs, 0 XMMNUYECKOM PaBHOBECUU, AUCTIEPCHBIX CUCTEMAX,
(hakTONOrn4veckKme ceefieHMa 0 CBOMCTBAaX, COCTaBe, MOyHeHUU U
6e30MacHOM WCMOJIb30BaHUM BaXKHEWLWNX HeopraHU4ecKux u
OpraHnYyecKkux BeLLecTB B ObITY M MPaKTUYECKOW AesATeNIbHOCTU
yenioBeka;  O6WMX  Hay4YHbIX  MPUHUMMAAX  XMMWYECKOro
Npon3BoACTBa (Ha NprMMepe NPOM3BOACTBA CEPHOM KUCOTHI,
amMMaKa, MeTaHofa, nepepaboTKn HedTN);

- YMETb MPOBOANUTL PacyeTbl M0 XMMUYECKUM (opMyiaM U
YPaBHEHUAM  XUMUYECKUX  peakuuid € MCMoJIb30BaHWEM
(PM3nMYECKNUX BenMuMH (maccbl, 06bema rasoB, KOJIMYecTBa
BelLecTBa), XapaKTepPM3YOLNX BeLecTBa C KOJIMYECTBEHHOM



CTOPOHBI: PAaCYEThl O HAXOXIEHHI0O XUMHUYECKOH (hOpMyJIbI
BEIIECTBA, pacyeThl Macchl (0ObeMa, KOJIMYeCTBa BEINECTBA)
NPOAYKTA PEAKIMH, €CIM OAHO M3 UCXONHBIX BELIECTB AaHO B
BUJIE€ PACTBOpPA C ONPEAETICHHON MacCOBOM 10JIE€H paCTBOPEHHOTO
BEIECTBA WJHM JaHO B M30BbITKE (MMEET MPHMECH), PacyeThl
MaccoBOH Wi OOBEMHOW JONMHM BBIXOAA IPOAYKTA PEAKIHUH,
pacyeTsl TeroBoro 3¢ ¢exkra peakuuid, OOBEeMHBIX OTHOIICHUMN
rasos,

- YMETb BBbISIBIIATH XapaKTEPHbIC MPU3HAKH U B3aUMOCBSI3b
U3YYEHHBIX IMOHSATHH, MPUMEHSTh COOTBETCTBYIOLIHE MOHSTHSI
NpU ONMHUCAHUHM CTPOEHUs] M CBOMCTB HEOPraHWYECKUX W
OpPTaHWYECKHX BEUIECTB W WX INPEBPALICHUN; BBIABISTH
B3aUMOCBSI3b  XMMHYECKMX 3HAHMH C  TMOHATHSIMH |
NPEACTABICHUSMHU JIPYTHX MPEIMETOB Ui Ooee OCO3HAHHOTO
NOHUMAHHS U OOBSACHEHHSI CYLTHOCTH MaTepUabHOTO €AMHCTBA
MHpa, HCIONb30BaTh CHUCTEMHbIE XUMHYECKHWE 3HAHHUS IS
OOBSCHEHHSI U TIPOTHO3UPOBAHUS

SIBJICHUH, UMEIOLINX €CTECTBEHHOHAYYHYIO IPUPOLY,

- yMETb  WCIOJNb30BaTb  HAUMEHOBAHUS  XUMHUYECKHUX
COCAMHEHUN MEXAYHAPOOHOIO COK3a TEOPETHYECKOH U
NPUKJIAJHON XMMHUU M TPUBUAIbHbIE Ha3BaHMs BELIECTB,
OTHOCSIIIMXCSL K H3YYEHHbIM KJaccaM OpraHM4ecKux U
HEOPraHUYECKUX COEAMHEHUH; HCMONb30BaTh XHUMHUYECKYIO
CHUMBOJIMKY IJISl COCTaBJIEHUs (POPMYJI HEOPTaHMYECKUX BEIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALICHHBIX U
CKENIeTHBIX) (OPMYyJT OPraHMYECKUX BEINECTB;, COCTaBIATH
ypaBHEHUs] XMMUUYECKHUX PEaKLUUi U PacKpbIBaTb UX CYIIHOCTB!
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIPHBIX ~ PEAaKLUil  MOCPENCTBOM
COCTAaBJICHUSI 3JIEKTPOHHOIO OajlaHca 3THUX peakUuH, peakuui
HOHHOrO OOMEHa TyTeM COCTAaBJIEHUS WX TOJHBIX W
COKpAILCHHBIX HOHHBIX YPAaBHEHUI, peaKLUi THAPOIN3A,




noATBEPXAATb XapaKTepPHble XUMWYECKUE CBOIACTBA BeLleCTB
COOTBETCTBYHO LMW IKCNEPUMEHTAMU N

3annCcAMN YpaBHEHUIA XUMUYECKUX peakuuii;

- yMETb KnaccnguymposaTtb HeopraHM4yeckue n
opraHu4yeckme BellecTBa n XUMUYECKMe peakumu,
CaMOCTOATENIbHO  BbIOMPAaTb OCHOBAaHMA W KpuTepum  Ans
Knaccugmkaumum N3y4aemMblx XUMNYECKNX 06bEKTOB;
XapaKTepu3oBaTb COCTaB W BaXKHeWLWMe CBOICTBA BELLECTB,
npuHagnexawmx K OonpeaeneHHbIM Knaccam W rpynnam
coeauHeHn (NpocTble BelecTBa, OKCUAbI, TMAPOKCUAbI, CONW;
YrNeBogopoabl, NPOCTbie 3Mpbl, COMPTbI, PEHONbI, anbaernbl,
KETOHbl, KapOOHOBble KWCNOTbI, CMOXHbIE 3DUPbI, XKNPbI,
yrneBoAbl, aMVHbI, aMUHOKMC/OTbI, 6E/IKN); NPUMEHSATb 3HaHUSA O
cocTaBe W CBOWMCTBax BelecTB A1 3KCNepuMeHTanbHOM
NPOBEPKN TMNOTE3 OTHOCUTE/IbHO 3aKOHOMEPHOCTE NPOTEKaHWUS
XUMUYECKNX peakuMii 1M NPOrHO3MPOBaHUSA BO3MOXHOCTEN WX
OCYLLECTBNEHMS;

- YMeTb NOATBEPXKAATb HA KOHKPETHbIX NPUMepax xapakrep
3aBMCMMOCTM  PEeakUMOHHOM  CMOCOOHOCTM  OpraHMU4ecKmnx
COEAUHEHUI OT KPaTHOCTU U Tuna KoBasieHTHON cBasn ('O " u
"), B3aMMHOTrO B/IUAHUA aTOMOB WM rpyrnn aToOMOB B MOJieKynax; a
TakXXe 0T OCOGEHHOCTel peanusauun PasNUHbIX MeXaHW3MOB

NpoTeKaHUs peakuuii;

YMETb XapakKTepu3oBaTb 3/1EKTPOHHOE CTpOeHMe atomMoB (B
OCHOBHOM U BO36Y>X[JEHHOM COCTOSIHWUM) U WOHOB XMMUYECKMX
anemeHToB 1 -4 nepmogos [lepuognyeckoi cuctembl ..
MeHgeneesa 1 UX Ba/leHTHbIE BO3MOXXHOCTU, UCMNOJb3YS MOHATUA
"s", "p", "d-aNneKTpOHHbIE" opbuTann, sHepreTUYecKne YpoBHU;
O06BACHATL 3aKOHOMEPHOCTM W3MEHEHMUs CBOMCTB XMMUYECKMX
3N1eMEHTOB M 00pasyeMbiX UMW COeAUHEHWI MO nepuogam W

rpynnam;



OK 02. Ucnionb3oBarh

COBpPEMEHHBIE
cpencraa TIOUCKA,
aHam3a u
UHTEPIpPETanu
uHpOpMaLIH u
UH(POPMALIHOHHBIE
TEXHOJIOTHH ISt
BBIMOJIHEHNST  3a1a4
npodheCCHOHATBHON
e TEIbHOCTH

B obnacti neHHOCTH HayYHOTO MO3HAHMA:

- c(OpMHPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOLIErO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
00IIeCTBEHHOH MPAKTUKH, OCHOBAHHOTO HA TUAJIOTE KYJBTYD,

CNOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa B
MOJUKYJBTYPHOM MUPE,
- COBEPLICHCTBOBAHUE  SI3bIKOBOW M UYHUTATEJIbCKOM

KYJIBTYPBl KaK CPEACTBA B3AMMOICHCTBHS MEXKAY JIOAbMU H
NIO3HAHMS MHPA;

- - OCO3HaHME LEHHOCTH HAy4YHOH JeATeNbHOCTH,
TOTOBHOCTB OCYIIECTBIISATH MPOEKTHYIO M UCCIIENOBATEIbCKYIO
IeATeIbHOCTh MHANBUAYAJIbHO U B TPYIIIE;

OBnaneHne yHUBEPCATbHBIMH yueOHBIMH TO3HABATEIbHBIMU
NEHCTBUAMMU:

B) padora ¢ nHpopManHei:

- BIaJ€Th HABBIKAMU TMOJNYYeHUs HWHPOpPMALMU U3
HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIBHO OCYILIECTBISTh
MOWCK, AaHajgM3, CHCTEeMarU3alHi0 W  HMHTEPIPETALHIO
uH(OPMALIUH PA3TUYHBIX BUIOB U (OPM MPeACTaBICHHUS,

- CO37aBaTh TEKCThl B PAa3IMYHbIX (opmarax C y4eToMm
Ha3HaueHHsT WH(POpMALMU M LENeBOH ayIuTOpUH, BbIOHpast
ONTHMAJbHYIO (HOPMY MPEACTABICHUS W BU3YAIU3ALMU; -
OLIEHUBATb JOCTOBEPHOCTH, JIETUTUMHOCTh HUH(OpPMALMH, ee
COOTBETCTBHE MPABOBbIM H MOPAJIbHO-3THUECKUM HOpPMAaM;

- UCMONb30BaTh ~ CPENCTBA  WMH(POPMALMOHHBIX U
KOMMYHHUKAILIMOHHBIX TEXHOJIOTHI B PELICHUH KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX ~ M  OPraHM3alHOHHBIX  33a7a4  C
cobnmroneHneM TpeboBaHM SPrOHOMHKH, TEXHUKU
0e30MacHOCTH, THUTHEHBI, PeCypcocOepekeHts, MPaBOBBIX H

- yMeTb IUIAHUPOBaTb W BBIMOJHATH  XUMHYECKUH
SKCMEPUMEHT (TPEeBpAIICHUS] OpPraHMYECKUX BEINEeCTB IPHU
HArpeBaHUM, TONyYeHHE O3TUJICHA M H3YYEHHE €ro CBOICTB,
KaYeCTBEHHbIE PEAKIMH Ha allbAeTHAbL, KpaxMal, YKCYCHYIO
KUCJIOTY;, JeHarypauus OeJKOB NpPU HarpeBaHWH, I[BETHBIC
peakuuu O€NKOB, MPOBONWThL pPEAKIUW HOHHOIO OOMeHa,
OTIPeNeNATh CPeny BOAHBIX PACTBOPOB, KAYECTBEHHBIE PEAKLIHH
Ha Cyibdar-, KapOOHAT- U XJIOPUTAHUOHBI, HA KATHOH aMMOHWUS,
pelaTh >KCIEePUMEHTANbHBIE 3a7auu Mo Temam "Metamibl" u
"Hemerasiel") B COOTBETCTBHM C TNPAaBHJIAMH  TEXHUKHU
6e30macHOCTH NpU OOpaIeHuH ¢ BeUIeCTBaMHU U JJAOOPaTOPHBIM
0o0OpyIOBaHUEM, TMPEACTABIATH  PE3YJIBTAThl  XUMHUYECKOTO
SKCIEpUMEHTa B (hOpPME 3aIUCH YPABHEHUH COOTBETCTBYIOLIHX
peakimii 1 GOpMYITUPOBATH BEIBOABI HA OCHOBE 3THUX PE3YJIbTATOB;
- yMETb aHAJIM3UPOBATh XUMHUYECKYIO HH(OpPMALHIO,
NOJy4aeMyl0 M3 pa3HbIX MCTOYHHMKOB (CPEACTB MAacCOBOU
UH(pOPMALUH, CETh

WnTepHer u apyrue),

- BJIaZIeTh OCHOBHBIMH METONAMH HAyYHOTO TTO3HAHHUS
BEIIECTB M XUMHUYECKUX siBJeHUN (HaOnromeHue, HW3MepeHue,
SKCIEPUMEHT, MOICITUPOBAHUE);

- yMETb MPOBOAUTH PACUETHI 10 XUMUYECKUM (HOpMysiaM U
YPaBHEHMSIM  XUMHYECKUX pEaKUuil C  HCIOJb30BAHUEM
$u3nUeCKNX  BENMYWH, XapaKTePH3YIOIIMX  BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI. MacChl, oObeMa (HOpMaJsbHbIC
yCIOBHsI) Ta30B, KOJMYECTBA  BEINECTBA,  HCIIOJIb30BATh
CHUCTEMHbIE XHMUYECKHE 3HAHMSA Ui TNPHUHATHS PELIeHUHA B
KOHKPETHBIX JKU3HEHHBIX CUTYaLHUsX, CBA3aHHBIX C BEINECTBAMU
U UX TIPUMEHEHUEM;
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STHYECKUX HOPM, HOPM HH(POPMALTMOHHOH O€30MacHOCTH,

- BIAJeTh HABbIKAMU PACIIO3HABAHMA M  3aLIUTHI
uH(popmaruy, HPOPMALMOHHONH O€30MaCHOCTH JIMYHOCTH.

- yMETb CaMOCTOSITEJIbHO IUIAHUPOBaTb M IPOBOIUTH
XUMHYECKUI SKCIEpUMEHT (TIONyuYeHHe U U3YYeHHE CBOWCTB
HEOPraHMYECKUX M OPTaHMYECKHX BEINECTB, KauyeCTBEHHbBIE
peakuuu yIJIEBOAOPOIOB Pa3IUIHBIX KJIACCOB u
KHCJIOPOJCOACPIKAIINX ~ OPTaHWYECKHX  BEIIECTB, pelIeHHe
SKCMEPUMEHTAIIBHBIX 3371a4 110 PACIIO3HABAHUIO HEOPTAHUYECKHUX
U OPraHUYECKUX BELIECTB) C COONIIOEHUEM MPaBUIl OE30MAaCHOTO
oOpamieHus ¢ BemecTBaMu U JIaOOPaTOpHBIM O0OPYIOBAHUEM,
dbopMynupOBaTE LENM  UCCIENOBAHMA, INPENOCTABISATH B
pa3nu4YHON (opMe pe3yabTarbl SKCIEPUMEHTA, aHAIU3UPOBATh U
OLIEHUBATh MX JOCTOBEPHOCTS;

- yMETb  OCYINECTBJIATH  LEJICHANPABICHHBIH  TOUCK
XUMHYECKOH MH(POPMAINH B Pa3IMYHBIX UCTOUYHHUKAX (HAy4YHAs U
yueOHO-Hay4YHasl JINTepaTypa, CPeacTBa MacCOBON MH(popMarmy,
cerb HTEepHeT ™ fpyrme), KPUTHYECKH aHAJIU3HPOBATH
XUMHYECKYI0 HH(POPMALIHIO, IepepadaThiBaTh €€ U HCIIOJIb30BaTh
B COOTBETCTBHH C MMOCTABJICHHOHN y4eOHOI 3a1a4eit;

- BJIAETb CUCTEMON 3HAHUN O METO/IaX HAyYHOIO MO3HAHUSA
SBJICHUH TIPUPOIBI, MCTIOJB3YEMbIX B €CTECTBEHHBIX HayKax MU
YMEHUSIMH TPUMEHSATh 3TH 3HAHMUS TPU SKCIEPUMEHTAIBHOM
UCCIICIOBAHUN BEIIECTB M N1  OOBSICHEHUS XUMHYECKUX
SIBJICHUM, MMEIIUX MECTO B MPUPONE MNPAKTUUECKOU
IESTEIbHOCTH YEJIOBEKA U B IIOBCETHEBHON JKU3HU,
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OK 04. DddexTnBHO
B3aUMOAENCTBOBATD U

pabortarb B
KOJUIEKTHBE M KOMaH/IE

TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSTENBHOCTH U CaMOOMNPEIETIEHUIO,

-OBJIaICHUE HaBbIKAMH yueOHO-HUCCIIeOBATENBCKOM,
MPOEKTHON U COLIMAJbHOMN AEATEIbHOCTH,

OBnazieHne  YHUBEPCATbHBIMH  KOMMYHHKATHBHBIMHU
NEUCTBUAMMU:

- 0) coBMecTHasi JAESTENbHOCTh. IOHUMAaThb U
UCTIONIb30BATh NPEeUMYyIIeCTBa KOMaH/IHOM u
UH/IMBUAYAJIbHOHU PaboTH,

- NPUHUMATh LEJIH COBMECTHOH  JIesTeJIbHOCTH,

OpPraHU30BBIBaTb W KOOPAWUHUPOBATH JEHCTBHUA MO €€
JOCTHXKCHUIO: COCTAaBJATh IUIAH JEHCTBHN, PacHpenessaTh
POJIH C YYETOM MHEHHUI Y4aCTHHKOB OOCY)KIAaTh PEe3yJIbTaThl
COBMECTHOH pabOThI, - KOOPOMHHPOBATH M BBITOJIHSTH
paboTy B  YCIOBMSIX pEANbHOIO, BUPTYAJIBHOTO M|
KOMOMHHPOBAHHOTO B3aMMOJEHCTBUS,

- OCYLIECTBIIATh MO3UTUBHOE CTPaTEeru4eckoe
MOBEACHUE B PA3JIMYHBIX CUTYALUsIX, IPOSBIISATH TBOPYECTBO
u BooOpakeHHe, ObITb MHULIUATHBHBIM

OBraneHye yHUBEpCaIbHbIMU PEryIATHBHBIMU A€HCTBUSMU:
r) npuHsTHE ceOs U APYTrUX JIOACH:

- MIPUHUMATh MOTHBBI U aPTYMEHTHI APYTUX JIIOAEH pU
aHAJIN3€ PE3yJIBTAaTOB JESATENbHOCTH,

NPU3HABATh CBOE MPABO U MPABO APYIHX JIOAEH Ha OIINOKWY,
- pa3BUBaTh CIOCOOHOCTH ITOHUMATh MUP C TIO3ULIUH APYTOTO
YEJIOBEKA,

- YMETh IUIAHUPOBATH WM BBIMOJHATD XUMHUECKUH 3KCIIEPHUMEHT
(mpeBpalneHuss OPraHUYECKHX BELIECTB MPH  HAIPEBAHHH,
NOJIy4eHHE 3THJIEHAa M HM3YYEHHE €ro CBOMNCTB, Ka4€CTBEHHBIC
peakuuu Ha aNbAETHIbI, KpaxMal, YKCYCHYIO KHCIOTY,
neHarypauus OeIKOB P HArPEeBaHUH, [IBETHBIC PEAKLIUU OEITKOB;
MPOBOAMTD PEAKIIUI HOHHOTO OOMEHA, OTPENeNATh CPEeNy BOAHBIX
pPacTBOPOB, Ka4YeCTBEHHbIE pEaKLUWU Ha Cyibdar-, kapOoHAT- U

XJIOpUA AHVOHBI, HA  KarMOH  aMMOHWUS, pewarb
SKCIEPUMEHTAaJbHBIE 3aJaud. 1o TeMaM "Mertamnel" w
"Hemeramel") B COOTBETCTBHM C IPaBUJIAMH  TEXHHKH

6e30macHOCTH MpH OOpaILIeHNH C BEUIECTBAMHU H J1a0OPaTOPHBIM
obopynoBaHueM,;

NPEICTABISITh PE3YNIBTaThl XUMUYECKOTO 3KCIIEpUMEHTa B (popme
3alUCH ypaBHEHUI COOTBETCTBYIOIIUX peakuuin 51
(opMyJIMPOBATh BBIBOABI HA OCHOBE 3THX PE3YJIBTATOB;

-yMEeTbh CAMOCTOSITENIbHO TUIAHUPOBATH U MPOBOAUTH X UMUYECKHI
SKCTIEPUMEHT (TOJyueHHe U M3yYeHHE CBOWCTB HEOPraHUUECKUX
U OpPraHMYeCKHMX  BEIUNECTB,  KAYeCTBEHHbIE  PEaKIHh
YIJIEBOIOPOAOB PA3JIMYHBIX KJIACCOB M KUCJIOPOACOAEPIKALIUX
OpPraHMYEeCKHX BEIIECTB, PEeLICHHE YKCIIEPUMEHTAIbHBIX 337a4 110
PaclO3HABAHUIO HEOPraHUYECKHUX U OPraHMYeCKHUX BELIECTB) C
coOroneHneM mpaBm 0€30MacHOTO OOpaIeHus C BEIeCTBAMU U
nadoparopHeiM  oOopymoBaHueM,  (QOPMyNHUpOBarb  LENH
UCCJIeZIOBAHMS, TIPEIOCTABISATh B PA3JIUUHON (POpME pPe3yybTaThl
SKCTIIEPUMEHTA, aHATU3UPOBATh U OLICHUBATD UX JJOCTOBEPHOCTD;
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OK 07. CogmelicTBOBaTH

COXPaHEHHIO
OKpY’KaroLIel Cpensbl,
pecypcocOepeskeHuIo,

NPUMEHSTh 3HAHUS 00
U3MEHEHHHU KJIUMaTa,
MPUHLIUTIBI
OepeKIINBOTO
NPOU3BOICTBA,

3¢ deKkTHBHO
NEeHCTBOBATh B

B obnacty 53K0IOrHYECKOro BOCITUTAHMUSA:

- c(OpPMHPOBAHHOCTD SKOJIOTUYECKOMN KYJIBTYPBI,
MOHUMaHHE BJIMSHMS COLMANbHO-3KOHOMUYECKUX IPOLIECCOB
Ha COCTOSIHME NPUPOAHOH M COLMAJBHON CpeAbl, OCO3HAHUE
r100aJIbHOTO XapakTepa SKOJIOTUYECKUX MpodieM;

- IJIAHUPOBAHUE W OCYUIECTBJIEHUE JACHCTBUH B
OKpY’Kalollel CpeAe Ha OCHOBE 3HAHUA LeJied yCTOHYUBOTO
Pa3BUTHUS YEJIOBEUECTBA,

AKTUBHOE  HENpUSATHE  JOEHCTBUH, MPUHOCALIUX  Bpex
OKpY’KaroLIen cpene,

- yMeHHe IIPOrHO3UPOBATH HeOJaronpusTHbIE
5KOJIOTHYECKHE MOCIEACTBUS MNPEANPUHUMAECMBIX NEHCTBUI,
MpeNoTBpallaTh Ux;

- copMHpOBaTH MpECTaBJICHUS: 0  XUMHUYECKOMH
COCTaBIIAIOLIEH €CTeCTBEHHOHAyYHOM KapTUHBI MHpa, pOJIH
XUMHHM B TIO3HAHUHW SIBJIEHUH TPUpOnNbl, B (POPMHPOBAHUH
MBIIUICHUSI ¥ KYJBTYPbl JINYHOCTH, €€ (YHKIIMOHAJIbHON
IPAMOTHOCTH, HEOOXOUMOM JIJIsl pEIIEHHs] MPAKTHYECKUX 3a7a4 U
SKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHSI K CBOEMY 3IOPOBBIO U
MIPUPOIHON Cpeae,

- yMeThb cobmonars npaBuia SKOJIOTUYECKH
11e51ecO00Pa3HOro OBEACHUS B ObITY U TPYIOBOH AEATEILHOCTH B
LEJISIX COXPAHEHUs] CBOETO 3A0POBbs U OKPYXKAKOIIEH MPUPOAHON
Cpefbl; YHUTBIBATh OMACHOCTb BO3/1€MCTBUS HA JKUBbIE OpPraHU3MBI
ONpeneNieHHbIX  BEINEeCTB, [OHMMAas  CMbICI  I1OKa3aTess
MpeneabHON AONYCTUMOM KOHLIEHTPALUH,

YPE3BbIUANHBIX
CUTYyaLUsAX

- pPacCLIUPEHHUE OINbITa JEATEIbHOCTH

SKOJIOTMYECKON HANpaBJIE€HHOCTH,
- OBJIQJICHUE HABbIKAMHU  y4eOHO-HCCIIENOBATEIbCKOM,
MPOEKTHON U COLIMAJbHOMN AEATEIbHOCTH,

- yMEThb MPOTHO3UPOBATh, AHAJU3UPOBATh U OLEHUBATH C
MTO3HUIIUN SKOJIOTHYECKOH 0€30MaCHOCTH MMOCJIEACTBHSI OBITOBOM U
MPOU3BOACTBEHHOM AEATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepaboTKON BeIeCTB, UCTIOIB30BATh MMONyYeHHBIC 3HAHUS JIJIs
NPUHSITUST TPAMOTHBIX pEHIeHW MNpoOieM B  CUTYyaLUsX,
CBSI3AHHBIX C XUMHUEH,

- yMETb OCO3HAaBaThb OMNACHOCTb BO3[EHCTBHUS HA >KUBbIC
OpraHU3MbI ONIPEAEIICHHBIX BEIECTB, TOHUMAs CMbICJ TOKA3aTeNs
MpeneJbHON AOMYyCTUMON KOHLIEHTPAaLMM, M MOSICHATH Ha
npuMepax CcrnocoObl YMEHBIIEHHS M TPENOTBPAINCHHUS UX
BPEAHOIO BO3IEUCTBUS HA OPraHU3M YeJIOBeKa.
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2. CTPYKTYPA U COJAEPKAHHUE YUEBHOH JUCHUTLJIAHBI

2.1. O6bemM yueOHOI JUCUMIIMHBI M BUABI Y4e0HOii paboThI

Bua yueoHoii padotsi Oo6bem B yacax
O0nem oOpa3soBaTe/ibHOI POrpaMMbl y4eOHOH JHCHHILUTHHBI 139
B T.4. B ()OpMe IPAKTHYECKOI TOATOTOBKH 20

BT 4.:
TCOPETUUCCKOE O0YUCHHE 119
MPAKTHYSCKUE 3aHATHS (€CIH MPEIyCMOTPEHO) 20
CamocrosTensHas paboTa HE MPEAYCMOTpPEHA

Ipomesicymounas ammecmayus 6 coomeemcmeur ¢ Y4eOHvIM NIAHOM N0
ouppepenyuposannozo 3auema

cneyudaibHocnu npoeodumc;z 6 d)opMe KOMRJIEKCHO20
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2.2. TemaTu4eCcKuii IJIAH U COACPKAHNE THCIUILTHHBI

HanmenoBanne Coneprxaane yqeOHOro Marepuana (OCHOBHOE M MPOQECCHOHAIBHO-OPUEHTHPOBAHHOE), TPAKTHIECKUE Obvem  [@opmupyembie
pa3nesioB U TeM 3aHATHS, MPUKIATHON MOYJIb JacoOB KOMIIETEHLIIH
1 2 3 4
OcHoBHOe coepKRaHHe 95
Pasnen 1. OcHOBBI CTPOEHHS BeleCTBA 8
Tema 1.1. Ctpoenne  |OCHOBHOE COAEpIKaHHE 6 OK 01
ATOMOB XUMHYECKHX

Teopernueckoe oOyueHue 4
5JIEMEHTOB U MPUPOAA
XMMHYECKOH CBSA3U CTpoeHne aTOMOB XHMHYECKHUX 3J1€MEHTOB.

CoBpeMeHHast MOAIETTb CTPOCHUS aToMa. DJIEKTPOHHAs KOHpUrypamnus aroma. Kiaccudpukanust XHMHIECKUX 2

>JIeMEHTOB (S-, p-, d-ayieMeHThI). BajieHTHBIE SIeKTPOHBL. BaaeHTHOCTS.

Buabl XHMHYECKHX CBA3EH. n

(DJIEKTPOHHAS MPUPOAA XUMUUECKOHN CBSA3U. DJIEKTPOOTPHULATEIbHOCTh. KOBaNieHTHAsI CBSI3b, €

[Pa3HOBUAHOCTH U MEXaHU3MbI 0Opa3oBaHus (0OOMEHHBIH 1 JOHOPHO-aKLEeNTOPHbIH). MOHHAs CBSI3b.

MeTtananueckasi cBs3b. BomoponHast ¢Bsi3b. MeXMONEKySIPHbIE B3AUMOACHCTBUS.

M130TOMBL, OCHOBHOE M BO30Y>KAEHHOE COCTOSTHUE aTOMa, THOPHUIN3ALMS aTOMHBIX OpOUTAJIEH.

[IpakTuueckoe 3anstue 1

JJIeKTPOHHOE CTPOeHHE ATOMOB
Tema 1.2. (OCHOBHOE COIEPIKaHHE 2 OK 01
[lepronuueckuii 3aKOH OK 02

Teopernueckoe oOyueHue 2




u Tabnuna . 1.
MeHeneeBa

[leprnonuueckas cucreMa xumMuueckux 3aeMeHToB /[ Y. Menneneesa. @uszndeckuii cMbich llepuonuieckoro
akoHa JI.U. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX MU
MPOCTBIX U CIIOXKHBIX BEIIECTB B COOTBETCTBUHU C MOJOKEHHEM XUMHUUYECKOTO aneMeHTa B [lepuonuyeckoit
cucteMe. MupoBO33peHUYeCKkoe U HaydHOe 3HadeHue llepuognyeckoro 3axona /[.1. Menneneesa. IIporuosst
.. MenneneeBa. OTKpPBITHE HOBBIX XUMUYECKHUX 3JIEMEHTOB.

Paszpen 2. XuMu4ecKHe peakuuy ¢ y4acTHEeM HeOPraHu4ecKux BelecTs

10

Tema 2.1. Tunsl
XHUMHUYECKUX
peakuuil ¢ yyacTueM
HEOPraHUYEeCKUX
BELIECTB

OcHoBHOe coznepkaHue

Teopernueckoe obyueHue

Tunbl XUMHYECKUX PEAKIHI ¢ YYACTHEM HEOPraHUYECKHX BelecTB. Peakinn coeuHeHus,
pasJioxkeHus, OOMeHa W 3aMeleHuUs. YPaBHEHUS peaKIii TOPeHMs], HOHHOTO OOMeHa, OKUCITCHUSI-
BOCCTaHOBJICHUSI.

KosinuecTBeHHbIE OTHOIIEHUSI B XUMHH.

OCHOBHBIE KOJTHYECTBEHHBIC 3aKOHBI B XUMHUH U PACYETHI IO YPABHEHUSIM XUMHYECKUX peakiuii. MoJb Kak
€IMHHIIA KOJIMUEeCTBa BelecTsa. MoJsipHas Macca. 3aKOHbI COXPAHEHHUST MaCChl U SHEPTHHL.

3akoH ABoraapo. Monsipablil 00beM ra3oB. OTHOCUTENbHAS MJIOTHOCTD Ia30B.

Peakun komriekcooOpa3oBaHus ¢ y4aCTHEM HEOPTaHMYECKHUX BEHIECTB (HA IPUMeEpe
THIPOKCOKOMIUIEKCOB IIMHKA W AJTFOMUHUST).

IIpakTnueckoe 3ansTue 2

OKuCIUTE/IbHO-BOCCTAHOBUTEJILHBIE PEAKLIHH.

VYpaBHeHUsI OKUCICHUsI-BOCCTaHOBNICHHsI. CTeneHb OKucaeHus1. OKUCIUTEIb U BOCCTAHOBUTEb.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUU B IPUPONE, MPONU3BOACTBEHHBIX MTPOLIECCAX U
JKU3HENEATEIbHOCTH OpraHu3MoB. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIN NOTeHIHaN cpenbl. CocTaBlieHue u
ypaBHUBAHKE OKUCTHTEIbHO-BOCCTAHOBUTELHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO Oananca. TunuyHbie
HEOpPraHUYEeCKHEe OKUCIUTEIN U BOCCTAHOBUTEIH. DJIEKTPOJIU3 PACTBOPOB U PACILIaBOB COJEH.

OK 01

Tema 2.2.
DNEKTPOIUTHIECKAS

OcHoBHOe coznepkaHue

Teopernueckoe obyueHue

OK 01
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NUCCOLMALUS U
WOHHBIN 0OMEH

Teopus J1IeKTPOJIMTHYECKOH JHCCOLHALIUH.

MexaHu3M quccoLualuy BelEeCTB ¢ Pa3IMYHbIMU TUIIAMH XUMUYECKUX CBs3ell. Bkian pycckux y4eHbIX B
pa3BUTHE NPEACTABICHUI 00 dekTponuTHueckon nuccounanu. OCHOBHBIC TIOJOKEHUST  TEOPHUU
ANEKTPONIUTHYECKOH  muccoruanui. CTeneHb 3IeKTPOIUTHIECKON AUCCOIMALUH 1 (PaKTOPHI €€
3aBucuMocTy. CUNTbHBIE U CPEAHUE AJIEKTPOIUTEL

I'maposn3 coneii. Peakumu nonnoro oomena. CocrajieHHe peakuii HOHHOTO OOMeHa MyTeM COCTaBJICHUS
VX MOJHBIX U COKPAILCHHBIX HOHHBIX YPABHEHU.

3HayeHne ruapou3a B OMoIorndecknx oOMEHHBIX nporeccax. [[puMeHeHre Tuaponmsa B
MPOMBIIIIIICHHOCTH.

Paspean 3. CtpoeHue 1 cBONHCTBA HEOPraHUMYeCKHX BelleCTB
Tema 3.1. OCHOBHOE COiepIKaHHE OK 01
Knaccupuxanms, T 5 OK 02
HOMeHKIATY D 1 eopeTrueckoe ooyueHue
CTpOEHHE Knaccnduxauus, HoMeHKIATypa CTpOeHHE HEOPraHUYeCKHX BellecTB.
HEOPraHUYECKUX [Ipenmer HeopraHuyecKo XuMuM. B3auMoCBsi3b HEOpraHuuecknx BemecTs. Knaccudukanus
BELIECTB HeopraHmyeckux Bemects. [IpocTbie u cnoxkHble BemecTBa. OCHOBHBIE KIACChI CIOKHBIX BEIECTB (OKCHIB,

TUAPOKCHIBI, KUCIOTHI, coi). HoMeHknarypa u Ha3BaHHE HEOPTaHUUECKHUX BELIECTB NCXOMS U3 HX

XUMHYECKOH (pOpMYJIBI HITH COCTaBIIEHHE XMMUYIECKOH (POPMYITBI HCXOMS M3 Ha3BaHUS BELIECTBA 110

MEXAYHapONHON I TPUBUAJIBHON HOMEHKJIATYPE.

CtpoeHue HeOpraHUIECKNX BEIECTB.

Me:xmonekynsapHble B3aumoaeiicTsust. Kpucramnoruaparel. ArperatHole COCTOSIHUS BELLECTBa.

Kpucranmmmueckue u amopdasle BemecTsa. THIIBI KPUCTAUTHIECKUX PEIIETOK (aTOMHAsI, MOJIEKYJISIpHAS,

WOHHAsI, MeTaJIJIMUecKasi). 3aBUCUMOCTD (PU3NYECKUX CBOHCTB BEIIECTBA OT THUIA KPUCTAJLTUIECKON

pewerku. [IprarHbI MHOrOOOpa3Hsi BELIECTB.

CoBpeMeHHBIE MTPEACTABIEHHS O CTPOSHUH TBEPBIX, KHUIKUX U Ta3000pa3HbIX BemecTs. JKuakue

KPUCTAJIBL
Tema 3.2. ®usuxo- OCHOBHOE COiepIKaHHE OK 01
XUMUYECKUE CBONCTBA OK 02

Teopernueckoe obyueHue
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HEOPraHUYEeCKUX du3zuyecKkHe H XUMHYECKHEe CBOICTBA METAJIJIOB H HEMETAJLJIOB.
BELIECTB Mertannsl. O0mue gusnueckne 1 XUuMHUECKUe cBoiicTBa MeTaiuioB. CriocoObl MoMy4eHus. 3HaUYeHHe 2
METAJJIOB U HEMETAJJIOB B IPUPOZE U KU3HEAEIATEIbHOCTH YesloBeKa U opraHn3MoB. Kopposus meTansios:
BU/IbI KOPPO3HH, CITIOCOOBI 3aIUTHI METAJIIOB OT KOPPO3HH.
Hewmerambl. O0mue Gusndeckue U XUMHUECKHE CBONCTBA HEMETAJUIOB. TUITMYHBIE CBOMCTBA MeTaioB [Y—
YII rpynn. Knaccugukanus 1 HOMEHKIIAaTypa COeqUHEHNH HeMeTanioB. KpyroBopoTsl OMOTreHHBIX
3JIEMEHTOB B IPUPOJE.
XHMHYeCKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHHYECKHX BelecTB (OKCHIOB, THAPOKCHAOB, KUCIIOT,
cosneii 1 Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BELECTB, BOAOPOIHBIX COSUHEHUH, BBICIINX |9
OKCHJIOB U THAPOKCHJIOB.
Tewma 3.3. OCHOBHOE COiepIKaHHE 2 OK 01
IIpoussoncTeo OK 02
P A Teoperuueckoe oOy4eHue 2
HEOPraHUYEeCKUX
BerecTB. SHauenne u |OOIIME MpeaCTaBIeHN O MPOMBIIUICHHBIX CIIOCO0aX MOJTyYEHUs] XUMHUECKHX BelecTB (Ha MpuMepe
NPUMEHEHHE B MPOM3BOACTBA AMMHUAKA, CEPHOH KUCIIOTHI). 2
UepHas u usetHas Metasutyprus. [IpakTudyeckoe npuMeHEeHHE 3JIEKTPOJIN3a IS IOJY4YeHUs LETOUHBIX,
OBITY 1 Ha IIEJIOYHO3EMEIIbHBIX METAJJIOB U amfoMUHMS. CTEKIJIO M CHIIMKaTHAs! IPOMBILUIEHHOCTh. [IpoGnema oTxonos
MIPOU3BOACTBE U TOOOYHBIX MPORYKTOB.
Paszpen 4. CTpoeHue u CBOICTBA OPraHMYECKHUX BEIIEeCTB 51
Tema 4.1. OCHOBHOE COiepIKaHHE 4 OK 01
Knaccupuxanus
(pukarus, Teoperudeckoe oOy4yeHue 4
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CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKHUX
BELIECTB

Teopusi CTpOeHHUs1 OPraHMYECKHX BEIEeCTB.

IIpeamer opranndeckoil XUMHUH. B3aMOCBsI3b HEOPTaHUYECKUX U OPTAHUYECKUX BEILECTB.

XHMHYeCcKOe CTPOEHHUE KaK MOPsAJOK COEAMHEHUs aTOMOB B MOJIEKYJI€ COTJIACHO UX BaJleHTHOCTU. OCHOBHbIE
MOJIOXKEHUsI TEOPUH XUMHUUYECKOTO CTPOEHHUS OpraHnueckux coequHennit A.M. bytneposa.

Kaaccnduxauus, crpoeHHe H HOMEHKJIATYPA OPraHUYeCKUX BellecTB.

VYIIepOnHblid CKeNeT OpraHMYeCKON MOJEKybl. MOJIEKYIJISIPHBIE U CTPYKTYPHBIE (Pa3BepHYTHIE,
COKpaIlleHHbIE) XUMHYECKHE (POpMYJIbI. 3aBHICUMOCTH CBOMCTB BEIECTB OT XUMHUECKOTO CTPOCHHUS MOJICKYI.
Uzomepus u u3oMepsl (CTPYKTYpHAsi, reoMeTpudeckas (IMc-TpaHc-u3omMepusi). KparHocTh XUMHUYECKOI
CBSI3U.

[Tonsitne o pyHKUMOHATBHON rpymme. [IpuHIHIbl KaccupUKauy OPraHMYECKUX COSTUHEHNH.
MesxayHapoaHast HOMEHKJIATypa U IPUHLMIIEI HOMEHKJIATYyPbl OPraHUYECKUX COCTUHEHMI.

Tema 4.2. Ilpenenvupie OCHOBHOE cozep kaHue

YTJIEBONOPOABL.
AJIKa”bL

Teopernueckoe obyueHue

AJIKaHbl, CTPOEHHE, MOJyUeHHe H XHMHYecKHe CBOHCTBA.

Tomonozuveckuii pso ankanos. Ilorstne 06 yrnesogoponax. OcoOEHHOCTH CTPOCHUS MPEAETbHBIX
yIJIEBOIOPONOB. AJIKaHbI KaK NMPEACTaBUTENN MTPEENbHbBIX YIIIEBOAOPOAOB. DNEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbI METaHa U IPYTHX ajKaHoB. [ oMonornueckuil psa 1 u3oMepust
napaduaoB. HopManbHOe 1 pa3BeTBICHHOE CTPOSHUE YIIepoaHO ernu. HoMeHkaTtypa ankaHoB U
AJKUJIBbHBIX 3amecTuTesnell. @u3ndyeckre CBONCTBA aJIKAaHOB. AJIKAHBI B TIPUPOLIE.

Peakunu 8y-tuna: ranorennposanue (padoret HH. Cemenosa), Hurposanue no KoHoBanoBy. MexaHu3m
peaxkLuu XJOPUPOBAHUS aJKaHOB. Peakiuy aeruapupoBaHusi, TOPEeHUs, KaTaIUTHIECKOTO OKUCIIEHHUS
ankaHoB. KpekuHI ajlkaHOB, pa3juYHble BUJIbl KPEKUHIa, IPUMEHEHHE B IPOMbILLIEHHOCTH. [Tuponus u
KOHBEpCHsI MeTaHa, H30MepHU3aLiisl aJKaHOB.

Ob6nactu npuMeHeHus1 amkaHoB. [IpOMBIIIIEHHBIE CIIOCOOBI OTYYEHHUS AJIKAHOB: MMOJyYEHHE U3 MPUPOIHBIX
HCTOYHHKOB, KPEKUHT MapapuHOB, MOJTYUYEHHE CHHTETUIECKOTr0 OCH3MHA, ra3uuKaLys yrisi, THAPUPOBAHNE
ankeHos. JlabopaTopHsle cr1ocOOBI OTYUEHUS allKaHOB: CHHTE3 Bropua, nekapOokCuupoBaHue, THAPOIN3
KapOuzia aTrOMUHMSL

IIpakTnueckoe 3anstue 3
H3roroBaenue mogeseid MOJIEKyJ OPraHU4eCcKUX BelecTB.

OK 01
OK 02
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IMuxknoankaHbl,

ToMonoruyeckuii psii 1 HOMEHKJIATy pa IUKJIOATKAHOB, X oOmmas popmyna. [loHATHE O HANPSIKEHUH [IUKJIA.
H3omepust LIUKIJIOATKAHOB: MEXKKJIACCOBAsI, YITIEPOIHOIO CKeJieTa, reomeTpudeckasi. [lonydyenue u pusndeckue
CBOWCTBA IIUKJIOAIKAHOB. XMMHUYECKIE CBOMCTBA IUKJIOATKAaHOB. Crien(rka CBOMCTB LIMKJIOATKAHOB C
MaJIbIM Pa3MEPOM LHUKJIA. PeaKLII/II/I MNPUCOCAUHEHUA U PAAUKAJIBHOIO 3aMCIIICHUS.

Tema 4.3.
HenpenenbHeie
YIJIEBOIOPOBIL.
AJIKEHBI.

OcHoBHOe coznepkaHue

Teopernueckoe obyueHue

AJIKeHBI.

I'omonoruueckuii psit aJKeHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbI THUJIEHA U aJIKEHOB.
T'omonoruueckuii psia u obmast popmyia ajnkeHoOB. M30Mepus 3TUIICHOBBIX YIIIEBOAOPOIOB: MEXKKIIACCOBAS,
YIJIEPOIHOTO CKENIeTa, OJIOKEHUs KPaTHOH CBs3H, reoMeTpudeckast. OCOOEHHOCTH HOMEHKIIATY Pl
STUJICHOBBIX YINIEBOAOPOMAOB, HA3BAHUS BAXXKHEHIINX paauKaaos. @usnyeckue CBONCTBA AJIKEHOB.
XUMHUYECKHE CBOHCTBA JKEHOB. DIEKTPOPIIIbHBINA XapaKTep PeakHii, CKIOHHOCTh K PEaKIIHsIM
NPUCOCAMHEHUS], OKUCIIEHUs, TouMepu3aiiy. [1paBnino MapKOBHHKOBA U €r0 3JIEKTPOHHOE OOOCHOBAHUE.
Peaxiiuu rajnoreHupoBaHusl, 'MIPOrajloreHUpOBaHus, TupaTaluy, ruapuposanus. Mexanusm AE-peakuuii.
Ilonsatue o peakuusax nonuMepusanuu. 'openne ankeHoB. Peakiiuy OKHUCIEHUs B MATKHUX U XKECTKHUX
ycnosusix. Peakuus Barnepa u ee 3HaueHus Uit OOHAPYKEHUST HENPENETbHBIX YITIEBOIOPOIOB, MOTyUeHUS
[JIUKOJIEH.

[IpumeHeHe 1 cIOcOOBI OMyYeHHUs aJIKeHOB. Mcronb30BaHne BHICOKOH PEaKIMOHHON CIIOCOOHOCTH aJIKEHOB
B XUMHYECKON MPOMBIIIIIEHHOCTH. [IpuMenenue sTieHa u nponmieHa. [[poMbIluieHHbIe CrTOCO0BI
MOJTYYEHUs aJIKEHOB. Peakiinm neruipupoBanHus 1 KPEKUHTa ankaHoB. JlaboparopHeie criocoOb! OTydeHUs
AJIKCHOB.

IIpakTnueckoe 3anstue 4

KauyecTBeHHBIH aHAJIU3 OPraHHYECKHX COeJHHEeHHIl.

AJIKADHEHDI.
[MousiTie n kaccU(pUKALINS JUSHOBBIX YITIEBOJOPOIOB IO B3AMMHOMY PACIIONIOKEHUIO KPATHBIX CBSI3EH B

mMostekyse. OCOOEHHOCTH DJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOSHUS CONPsKEHHbBIX THeHOB. IToHsATHE O
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T-3JIeKTPOHHOH cucteme. HomeHnknarypa nueHoBbIX yriaeBonopoaos. OCOOEHHOCTH XMMUYECKHX CBOHCTB
COTIPSIKEHHBIX JUEHOB, KaK CJIEeICTBHE X AJIEKTPOHHOro crpoeHus. Peakiuu 1,4-npucoeanHeHus!.
[Monmumepuzarus nreHoB. CriocoObI MOMyUeHUsT AUSHOBBIX yrieBogoponos: padotel C.B. Jlebenena,
IerupUpOBaHUE aJIKAaHOB.

OcHogHble ROHAMUA XUMUH 8bICOKOMOIEKYIAPHBIX COCOUHEHUT HA TIPUMEPE TIPOMYKTOB MOJIUMEPHU3AIUU
aJIKEHOB, aJIKaIUEHOB U UX raJOreHNpOU3BOAHBIX. MOHOMED, MOMUMEp, peakius NoJIMMepU3aLii, CTeleHb
MOJUMEPU3ALNU, CTPYKTYPHOE 3B€HO. THUIIbI MONMMEPHBIX LIeNel: TUHEeHHbIE, pa3BEeTBIEHHbBIE, CLINUTHIE.
ITonsTHe O crepeoperyaspHbIX nonuMepax. Ilomumeps! TepMOIIIaCTUYHBIE U TEPMOPEAKTUBHBIE.
IIpencraBnenue o miactMaccax u sgacromepax. [lonusTuieH BHICOKOTO U HU3KOIO JaBJICHUs], €r0 CBONCTBA U
npumenenue. Karanuzarope! Liurnepa-Harra. [lonunponunes, ero npuMeHeHUe U CBOMCTBA.
I"anorenconep:xarye NoaTuMepsl: Te(IIOH, TOMUBUHIWIXKJIOPUA. Kayuyku HaTypaibHBIA U CHHTETHYECKHE.
Cononumeps! (OyTaareHCTUPONBHBIN Kay4uyK). Bynkannzamus kay4dyka, pe3uHa 1 500HHUT.

Tewma 4.4. OCHOBHOE COiepIKaHHE OK 01
ATIETHIICHOBBIE OK 02
Teopernueckoe obyueHue
YTJIEBOAOPOAbI
AneTH/IeHOBbIE YIJIEBOAOPOIbI
I'omonoruueckuii psit aJIKUHOB. DIEKTPOHHOE U NIPOCTPAHCTBEHHOE CTPOEHUE alleTUJIEHa U JPYTUX aJIKUHOB.
T'omonornueckuii psia u obmast popmyia ankuHOB. HoMeHKIaTypa aleTHIeHOBBIX yriieBogoponos. M3omepust
MEXKKJIACCOBAasl, YIIEPOJHOTO CKEJIETA, MOJIOKEHHsI KPaTHON CBA3H.
XHMHYeCcKHe CBOHCTBA U IPUMeHeHHe aNKHHOB. OCOOCHHOCTH peakiuii MPUCOSTMHEHNS IO TPOHHOM
yrepoa-yrieponHon ceasu. Peakuus Kydeposa. [IpaBuno MapkoBHUKOBA NPUMEHUTEBHO K aLETUIICHAM.
ITonBrkHOCTH aroMa BOIOpoAa (KUCIOTHBIE CBOHCTBA aJKHMHOB). OKHCIeHNE aTKHHOB. Peakius 3eMnHCKOro.
IIpuMeHeHMe aleTUIeHOBBIX yrieBogopoaos. IlonuBuHunanerar.
[Tonyuenne ankunHoB. [Tony4yeHne areTniaeHa TUPOIM30M METaHA B KapOUIHBIM METOIOM.
Tema 4.5. (OCHOBHOE COIEPIKAHHE OK 01
Apomarnieckue Teoperudeckoe oOy4yeHue OK 02
YTJIEBOAOPOAbI

ApomMaTHYecKHe yrieBoA0POoabI

I'omonoruyeckuii psan apeHoB. beH3011 kak npencrasuTesb apeHoB. Pa3BuTre NpeacTaBiIeHU O CTPOCHUN
6enzona. CoBpeMeHHbBIE TPEICTaBIEHHUs 00 IEKTPOHHOM H MPOCTPAHCTBEHHOM CTPOSHHMHU OEH3071a.
O0bpazoBaHue apoMaTudeckoit i-cuctemsl. [omonorn OeH30/1a, MIX HOMEHKJIATypa, odrmast Gopmya.
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Homenknarypa it Au3aMeneHHbIX TPOM3BOAHBIX OEH30/1a: OPTO-, METa-, JIOPa-PaCMOOKEHNE
3amectuTenen. PU3nyecKkre CBOMCTBA apEHOB.
XuMH4YecKHe CBOHCTBA APEHOB.

[Ipumeps! peakumii HIeKTPOPIIILHOTO 3aMEIEeHUs: TAIOTEHUPOBAHUE, aTIKHITUPOBAHUE (KaTaTH3aTOPbI 2/1

Opunens-Kpadrca), HuTpoBanue, CyabhupoBanre. Peakiiuu ruipupOBaHUs H MPUCOSTUHEHHSI XJI0pa K

6en3omy. OCOOEHHOCTH XUMHUYECKUX CBOWCTB TOMOJIOTOB OeH30j1a. B3auMHOe BIIUSTHHE aTOMOB Ha MPUMEPE

roMojioroB apeHoB. OpueHTalus B peakusix ayekrpodunbHoro 3amemenusi. OpuentanTtsl [ u 11 pona.

[Ipumenenne u noiaydeHue apeHos. [IpuponHbie ICTOYHUKY aPOMATHYECKHUX YIIEBONOPOAOB. ApOMaTH3 LM

AJIKAHOB M LIUKJIOAJIKAHOB. AJIKIITNpOBaHUE OEH3071a.

Py6exublit KOHTPOJIL Nol
Tema 4.6. OCHOBHOE COiepIKaHHE 4 OK 01
OnHOaTOMHBIE U OK 02
MHOT'OaTOMHBIC Teoperudeckoe oOy4yeHue 4
CIIUPTHL

OaHoaToMHBIEe CIHPTHI. 2

Crpoenue u xnaccupukanus ciuptoB. Kimaccuukanusi CiupToB MO THUMY YTJIEBOAOPOIHOTO PATUKAIIA, YUCTY
TUAPOKCWIBHBIX IPYNN U TUITy aTOMa YIJIEPOAa, CBSI3aHHOIO C  TUAPOKCUJIBHOH TPyNIION.

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE TUAPOKCHIIBHOM Py TIbl. BiusiHUE CTPOCHMS CTUPTOB HA UX
(dusmyeckne cBOCTBa. MeKMONEKyIIsipHast BOTOPOAHAs! CBsi3b. [ OMONOTHYECKUIA Psifi IPENeTbHBIX
OHOATOMHBIX CITUPTOB. Mi30MepHst 1 HOMEHKJIATypa aJIKaHOJIOB, UX o0mmas Gpopmyia.

XUMUYeCKHe CBOWCTBA aJIKaHOJIOB. PeakiimoHHasi crtocOOHOCTD MPEAETbHBIX OMHOATOMHBIX CITUPTOB.
CpaBHEHHE KUCJIOTHO-OCHOBHBIX CBOHCTB OPraHUYECKUX U HEOPTaHUYECKUX COeAMHEeHuH, cogepskamux OH-
TPYIITY: KUCJIOT, OCHOBaHUM, aM(OTEPHBIX COSAUHEHMI (BOIBI, CIUPTOR). Peakinu, MoATBEPKAAI0IIHE
KHUCJIOTHBIE€ CBOMCTBA CIIUPTOB. Peaklnu 3aMenieHnsi THAPOKCUIIBHON rpynnbl. MeKMONIeKyIsipHas
JeTUapaTaIs CIIUPTOB, YCIOBUST 00pa3oBaHus MpocThix 3¢ upos. CrnoxHabie 3Qupbl HEOPraHUIECKUX U
OpPTaHUYECKUX KUCJIOT, peakiuu 3Tepuduxanmuu. OKUCICHUE U OKUCIUTEIbHOE TeTUAPHUPOBAHNE CITUPTOB.
Criocobsl monyueHust CiupToB. I HApOIN3 rajoreHankaHoB. [ uaparamnyst aJKeHOB, YCIOBHS €€ IPOBEICHHUS.
BoccranoBneHne kapOOHUITBHBIX COSTUHEHUT.

OTaenbHBIC TPEACTABUTENH AJIKAHOJOB. METaHOJI, €ro MPOMBILIJICHHOE MOJy4YeHUE U IPUMEHEHUE B
MPOMBILIUTEHHOCTH. brojiorudeckoe nerictsue Mmeranona. Crneunduueckue CrocoObl MOTyYeHHs STUIOBOTO

cnupra. Puznonoruueckoe 1eHCTBHE 3TaHONA.
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MHoroaToMHbl€¢ CHHPTBI.

Hzomepust 1 HOMEHKIJIATypa MPEACTABUTENEH IBYX- U TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMHUYECKUX
CBOWCTB MHOTOATOMHBIX CITUPTOB, HX Ka4yeCTBEHHOE OOHapy keHne. OTaenpHble PEACTaBUTENH:
STHJIEHDJIMKOJb, DIULEPUH, CTOCOOBI HX MONYyYEHHs], TPAKTUIECKOE TPUMEHEHHE.

Tema 4.7. @eHonbl

OcHoBHOe coznepkaHue

Teopernueckoe obyueHue

DeHobl.

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTpOoeHHE PeHoa. B3anMHoe BiIMsHIE apOMaTHYECKOrO KOJbLA 1
TUPOKCUIIbHON IPYIIIbI.

XumHueckue cBOHCTBa (eHoMa Kak (PYHKIUS €ro XMMUYIECKOTo CTpoeHust. bpomuposanue genona
(kauecTBEHHAsI peakLysi), HUTpOBaHUe (MMKPUHOBAsI KUCIIOTA, €€ CBOicTBa U npuMeHeHne). O0pasoBanue
OKpalleHHbIX koMILIekcoB ¢ HoHOM Fe. [Ipumenenue genona. [Tonydenne ¢peHona B POMBIIIIEHHOCTH.

OK 01
OK 02

Tema 4.8. Anboeruast
U KETOHBI

OcHoBHOe coznepkaHue

Teopernueckoe obyueHue

AJIbIeruabl H KeTOHbI

Tomonozuueckue psaoer anvoe2u0o6 u kemonos. IloHsTie 0 KAPOOHWIBHBIX COEIUHEHUSIX. DIEKTPOHHOE
CTpOeHHE KapOOHWIIBHOM rpynbl. M3oMepurs 1 HOMEHKJIaTypa ajibAeTHIOB U KETOHOB. Du3nuecKre
CBOHCTBa KapOOHMIIbHBIX COCAMHEHUH.

Coneprxanne yueOHOro MaTepuaa

Xumuueckue ceolicmea anv0e2udos u kemonos. PeakinonHas CiocOOHOCTh KapOOHWITBHBIX COSTUHEHUH.
Peakunu OKHUCIIEHNS abAeTrHIOB, KAY€CTBEHHBIE PEAKI[UH Ha aJIbJETUAHYIO rpymiy. Peakuuu
NoJIMKOHAeH Ay obpaszoBanue GpeHoaohopMaIbIerHAHBIX CMOIT.

Conepxanne yueOHOro MaTepuaia

[IprMeHeHHe aJIbIerHI0B U KETOHOB B OBITY U MPOMBINUIEHHOCTH. AJIbACTH/IbI U KETOHBI B IPUPOLE

OK 01
OK 02
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(3upHbie Macna, pepomonsl). [TonyueHue kapOOHMIBHBIX COSTMHEHUI OKUCICHUEM CITIUPTOB, THApATAIHEH
AJIKMHOB, OKUCJIEHUEM YTIIEBOAOPOnOB. OTaebHbIE IPEACTABUTENHN ANbIETHIOB U KETOHOB, CIIEIU(pHUECKUE
CHOCOOBI UX MOMYYEHHUST U CBOMCTBA.

Tema 4.9.
KapOoHOBBIE KUCITOTHI.
Crnoxable 3pUpBHL
Kupsr

OcHoBHOEe copepkaHue

Teopernueckoe obyueHue

KapOoHoBbie KHCJIOTBI.

T omonoeuveckuii psio npedenvrsix OOHOOCHOBHBIX KAPOOHOBLIX KUCIOM.

[TonsiTne 0 kKapOOHOBBIX KHCIOTAX U MX KiaccH(puKauys. DIEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHUE
KapOOKCHUIIBHOM rpymnIibl. | OMONOTHYeCKUA psil PeneIbHbIX ONHOOCHOBHBIX KapOOHOBBIX KHCIIOT, HX
HOMEHKJIATypa 1 u30Mepusi. MeXMOIIEKYIIPHbIE BOTOPOIHBIE CBSA3H KapOOKCHIIBHBIX TPYIII, UX BIUSHUE HA
¢usnueckue cBONCTBA KAPOOHOBBIX KUCIIOT.

ConepsxaHue yaeOHOro MaTepuaia

Peakuyu, WUTIOCTPUPYIOIIME KUCJIOTHBIE CBOWCTBA M X CPABHEHHE CO CBOMICTBAMH HEOPTAHUYECKHUX KHUCIIOT.
Ob6pasoBanue QyHKIIMOHAIBHBIX MPOU3BOAHBIX KaPOOHOBBIX KUCIOT. Peakiiun stepudpukanin. AHTUIPUIbI
KapOOHOBBIX KHCJIOT, X MONy4eHHE U IPUMEHEHHE.

Cnoco0vl nonyuenus kapoonoeswix kuciom. Omoensnvie npedcmasument u ux suavenue. O01Ue CrrocoOb!
TIOJTYYEHUs: OKUCJICHNE aJIKAaHOB, AJIKEHOB, IEPBUYHBIX CIIMPTOB, alIbIerHA0B. BaxkHelne npencraBuTenu
KapOOHOBBIX KHCJIOT, MX OHOJIOrHYecKas pojb, crienuduyeckie crnocoObl MONyYeH s, CBOWCTBA U
MIPUMEHEHNE MyPaBbUHOM, YKCYCHOM, NAJIbMUTHHOBON U CTEAPUHOBOMN; aKPUJIOBON U METaKPUJIOBOW,
OJIEMHOBOH, JIMHOJIEBOH M JIMHOJIEHOBOM;, IABEJIEBOI; OEH30MHOMN KUCIIOT.

Caoxnble 3¢pupsbl.

CTpoeHue U HOMEHKJIATypa CIOKHBIX 3(HUPOB, MEKKIIACCOBASI H30OMEPHS ¢ KAPOOHOBBIMH KHCJIOTAMH.
Crioco6sl monyueHust CIoXKHbIX 3¢upoB. OOpaTuMOCTh peakiuu STepruduKaiy U GaKTopbl, BIUAIOLINE HA
cMmenienne pasHoBecHst. OOpa3oBanue cnoxHbIX noamdupos. [lommstunenrepedranar. JlaBcan kak
NPEACTABUTENb CHHTETHYECKHUX BOJIOKOH. XMMHYECKHE CBOMCTBA M MPUMEHEHHE CIOKHBIX 3(QUpPOB.

OK 01
OK 02
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Kupsbl.

Kups! kak cnoxablie 3¢ upel muLepuHa. KapOoHOBbIE KHCIOTBI, BXOMSLINE B COCTAB )KUPOB. 3aBUCUMOCTD
KOHCHCTEHIIMH KHPOB OT UX COCTaBa. XMMUYECKHE CBOWCTBA JKUPOB: THAPOIIN3, OMBIIICHUE, THIPUPOBAHUE.
buonorndeckas ponb JKUPOB, UX UCIIOJIB30BAHKE B ObITY U MPOMBIIIJIEHHOCTH.

Conu kapoonoewix kuciom. Mputa. CriocoObl Oy4YeHUs COJNEN: B3aUMOAEHCTBHE KApOOHOBBIX KUCIIOT C
MeTaJUIaMH, OCHOBHBIMU OKCHUIAMH, OCHOBAHMSMH, COJISIMU; IIEJIOYHON THAPOIIH3 CIOXKHBIX 3(PHPOB.
XUMHUYECKHE CBOHCTBA COJiel KapOOHOBBIX KHCIIOT: TUAPOIIN3, pEaKLMH HOHHOTO 0OMeHa. Mbuia, CyIHOCTh
Moro1Iero aeicTeusi. OTHOIIEHHE MbLIa K *KeCTKoM Boae. CuHTeTndeckue moromue cpencrea - CMC
(meTepreHThl), X MPEUMYLIECTBA U HEJOCTATKH.

Tema 4.10. AMHUHBL
AMUHOKHUCIIOTBEL.
benku.

OcHoBHOe coznepkaHue

Teopernueckoe obyueHue

AMHHBI
Knaccupurayus u usomepus amunos. Ionstue 06 amunax. [lepBuuHble, BTOPUYHBIE H TPETHYHBIE AMUHBI.
Knaccudukaums aMUHOB 1O THITY YIJIEBOJOPOIHOTO PAUKAJa M YUCTY AMHUHOTPYTII B MOJICKYJIE.

T'omonornueckue pAABI NPEACTBHBIX aJ'II/I(I)aTI/ILIeCKI/IX H apOMaTUICCKUX aMHUHOB, U30MEPHUA U HOMEHKJIATypa.

Xumuueckue ceoiicmsa amuno6. AMUHBI Kak OpraHUYeCKHE OCHOBAHUS, UX CPaBHEHHE C aMMHAKOM U
OPYTUMH HEOPTaHUYECKUMHU OCHOBaHUSMHU. CpaBHEHHE XUMUYECKHX CBOHCTB aju(paTnueckux u
apomarnueckux aMuHOB. OOpasoBaHNe aMUIOB. AHWINHOBBIE KpacuTenH. [IoHATHE O CHHTETHYECKUX
BoJIOKHaxX. [lonmuamusbl 1 monuaMugHble CHHTETUYECKHE BOJIOKHA.

lIpumenenue u nonyuenue amunos. Ilonyuenne amuaos. Padorst H.H. 3unnHa.

AMHHOKHCJIOTHI

[TonsiTne 06 aMUHOKHCIIOTAX, UX KJiaccupukams u crpoenne. OnTruyueckast H30Mepus a-aMUHOKHCIIOT.
Homenxknarypa aMMHOKHCTIOT. J{BOHCTBEHHOCTb KUCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKHUCJIOT U €€ MPUYHHBL
bunonspubie nonel. Peakunn konaeHcanuu. Ilentunnas cea3p. CUHTETHYECKHE BOJIOKHA: KAIIPOH, SHAHT.
Knaccuukanus BosokoH. [TonyueHre aMIHOKUCIIOT, UX TPUMEHEHHE U OuoJiornyueckast (pyHKIHs

beakn

benku xak npuponHeie nonuMepsl. IlepBuyHast, BTOpuYHast, TPETHYHAS. U YETBEPTUYHAS CTPYKTYPbI OEITKOB.
Pubpussipable U modynspHble Oenkn. XUMUYECKHE CBOMCTBA OSJIKOB: FOpPEHHUE, IEeHATYPaLUsl, THAPOIIH3,
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KaueCTBEHHbIE (LIBETHBIC) peakunu. bronornueckre GyHKINN OEIKOB, UX 3HaueHue. belku Kak KOMIOHEHT
nuin. [Tpobnema OenKkoBOro roNoNaHus U MyTH €€ PEIIeHUSI.

Tema 4.11. Yrnesonsl
HyxnenHoBrbie
KHCJIOTBI.
IIpoussoncTeo Opran
NYECKUX BELIECTB

OcHoBHOe coznepkaHue

6
Teopernueckoe obyueHue 6
Yraiesonnl.
[Mousitue 06 yreBonax. Kiaccudukanus yrineBonoB. MOHO-, - U MOJUCAXAPUIBL, IPEACTABUTENN KOKIOH |2

rpynmsl yriaeBonoB. buonorndeckas posb yriieBOIOB, UX 3HAYEHHE B )KU3HHU UEJIOBEKa U OOIIECTB.
Monocaxapuabl. CTpoeHHE U ONTHYECKas: H30MepHsi MOHOcaxapuaoB. Mx kimaccudpukamyst mo 4uciy aroMOB
yriiepona u npupoae kapOoHunbpHOH rpymmbl. @opmyisl Puinepa u Xeyopcea s H300paKeHUsT MOJIEKYJT
MoHOcaxapuaoB. OTHeceHne MOHOCaxapuaoB kK U b-psiny. Bakuelimue npencrasutenu MOHO3. [ mroko3a,
CTpOEHHE €€ MOJIEKYJIbI U (pu3nueckue cBoiicTBa. Tayromepusi. XuMUUeCKUe CBONCTBA MITFOKO3bI: PEaKLUH IO
anprerunHoi rpymnme ("'cepeOpsiHOTo 3epkania”, OKUCICHIE a30THOM KHCIIOTOH, ruipupoBanue). Peakuuu
DJTFOKO3bI KAK MHOTOATOMHOTO CIIHPTA: B3aMMOJEHCTBHE TIIFOKO3BI ¢ ruipokcuaoM Menu (1) mpu koMHaTHOM
TeMIeparype 1 HarpeBanuu. Pa3nudnble TUTIBI OpOkeHUs! (CIMPTOBOE, MOJIOUYHOKHCIOE). [ TIr0K03a B mpupoze.
buonoruueckas posib 1 NpuMeHeHHe MIOKO3bl. PPyKTO3a Kak U30Mep MIoko3bl. CpaBHEHUE CTPOEHUS
MOJIEKYJIbl 1 XUMHYECKUX CBOMCTB IIIIOKO3bI U PPyKTO3BL. PPyKTO3a B MPHPOAE U €€ OHONOrnyeckas pob.
ITenTo3b1. Pubosa u nesokcnpudo3a Kak NpencTaBUTENH adbI0neHTo3. CTPOSHHE MOJIEKYJI.

Crpoenne nucaxapunoB. Crioco0 couseHeHUs] TUKIJIOB. BoccTaHaBIMBAaOLINE U HEBOCCTAHABIMBAIOIIHE
CBOMCTBa AMCAXAPUIOB KakK CJIEACTBUE cousieHeHHs LMkia. CTpoeHHe U XUMUYEeCKHe CBONCTBA CaXxapo3bl.
TexHomornueckrue OCHOBBI MPOU3BOACTBA Caxapo3bl. JIakT0o3a 1 MabTO3a, KaK H30MEPBI CaXapo3bl.

Obuiee crpoerne noiucaxapunoB. CTpOSHHE MOJIEKYIBI KpaxMaja, aMIIo3a U aMIIOIEKTHH. Pu3ndeckne
CBOWCTBA KpaxMaJa, €ro HaxoXIeHHe B PUPOAe 1 OHoJormdeckast poib. I mukoreH. XuMu4eckne CBONCTBA
kpaxmajia. CTpoeHHe 31eMEHTapHOTO 3BeHA LEJUTI0N03bl. BiMsiHIe cTpOoeHus NOJuMepHOH LienH Ha
dusnueckre 1 XUMHUUECKHE CBOHCTBA LIEJUTIONIO3bL. [ Mapon3 1emo1o3bl, 00pa3oBaHue CIOKHBIX 3(UPOB C
HEOPraHMYECKUMHU U OPraHnIeCKUMHU KuciotaMmu. [ToHsTHe 00 MCKyCCTBEHHBIX BOJIOKHAX: alleTATHBIN LIETIK,
BUCKo3a. HaxokaeHne B mpupoae u Ouosorudeckas posib 1esunoao3bl. CpaBHEHHE CBOHCTB Kpaxmaia U
LEJUTFOIO3bI.

HyxkJienHOBBIE KHCJIOTHI.

HyxksenHoBble KUCIOTHI Kak puposHble nonuMepel. Hykneoruasl, ux crpoenue, npuMepbl. AT® u AJI®, ux
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B3alMOIIpeBpalleHne U poib 3Toro npouecca B npupoze. Ilonstue JJTHK u PHK. Crpoenne JIHK, ee
nepBUYHAs U BTOpu4Has cTpykrypa. Paboter ®@. Kpuka u [, Yorcona. KoMmmieMeHTapHOCTh a30TUCTBIX
ocnoBanuil. Permkauus JJHK. Ocobennoctu crpoennss PHK. Tunst PHK 1 ux 6nonornveckue GpyHKuuu.
[onsitue o TponuHOM Koznie (kofoHe). buocuHTes Oenka B )KUBOH KJIETKE.

IIpou3BOACTBO OPraHNYeCcKUX BeleCTB: MPOU3BOICTBO METAHOIA, NepepadoTka HedTh. [lommsTieH kak
KPYHOTOHHAXHBINA NPOAYKT XMMUYECKOro Npou3BoacTsa. IIpumenenue stunena. [Iponssoncteo n
MIPUMEHEHNE KaydyKa U PE3UHBIL.

CuHTeTHuecKkue U HCKyCCTBEHHbIE BOJIOKHA, UX CTPOeHUE, cBolcTBa. [IpakTuyueckoe HCMoab30BaHNE
BOJIOKOH. CHHTETHYECKHE TUIEHKU: U3OJSILHS AJIS1 IPOBOZIOB, MEMOpPaHBI ISl ONPECHEHHST BOABI, 3aIUTHBIE
TUTEHKH JIJIs1 aBTOMOOMIIEH, MIIaCThIPH, XUPYPrudeckue mopsi3ku. HoBbIe TEXHOIOTUH AaIbHEHIITETO
COBEPILICHCTBOBAHNSI IIOJUMEPHBIX MAaTePHUAJIOB.

Ponb oprannueckoil XUMHUH B PELICHUH POOJIEM SHEPTeTHYECKOH O0€30MacHOCTH, B Pa3BUTHH MEIULIHBI,
CO3JJAHMH HOBBIX MAaTEPUAJIOB, HOBbIX HCTOYHUKOB YHEPTHH (aJIETEPHATUBHBIE HCTOYHUKH SHEPTUN).

Paspean S. Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHX peaKkuHi

Tema 5.1. OCHOBHOE COiepIKaHHE OK 01

Kunernueckue OK 02
Teopernueckoe obyueHue

3aKOHOMEPHOCTH

IPOTEKAHUS Xumnueckue peakuuu. Kimaccuukams XUMIHUECKUX Peakiuii: o $Ga3oBoOMy COCTaBy (TOMOTEHHBIE U

XUMHUYECKUX peakui

reTepOreHHbIE), TI0 UCIIOIb30BAHUIO KATAIN3aTOpa (KaTAIUTHIECKHE U HEKATATUTHUECKHE).

CKopoCTb peakLny, ee 3aBUCHMOCTb OT PA3JINYHBIX (PAaKTOPOB: MPUPOABI PEArupyrOIIUX BEIIECTB,
KOHIIEHTPALMK Pearupyromnx BeUeCTB, TeMeparypsl (npaswio Bant-l'odda), miomaan peak iuoHHON
MOBEPXHOCTH, HAJIMYUS KaTann3aTopa. Pojb KaTrain3aTopoB B MPUPOLE W MPOMBIIIJIEHHOM IPOU3BOACTBE.
OHeprust akTUBaLMU. AKTUBHUPOBaHHBIN koMmIuiekc. Karanuzarops! u karanus. Ponb kaTanus3aropos B
NPUpPOE U MPOMBIIIIJIEHHOM MTPOU3BOZICTBE.

IIpakTnueckoe 3ansitTue 5
CKOpOCTh XUMHYECKHX PeaKIuii.
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H3ydenune 3aBUCUMOCTH CKOPOCTH XUMHYECKON peaKkLiMy OT KOHLIEHTPALMU PEarupyroLux BeIEeCTB U
TeMIeparyphbl.

Pemenue npakTHKO-OpUEHTHPOBAHHBIX 33JaHHI HA aHATU3 (PAKTOPOB, BIIMSIFOIINX HA H3MEHEHUE CKOPOCTH
XUMHUYECKON peakinu.

Tema 5.2. OCHOBHOE COiepIKaHHE
Tepmonuamireckue Teopernueckoe obyueHue OK 01
3aKOHOMEPHOCTH ~ — OK 02
NPOTEKAHUS TensioBou 3¢ deKT XUMHUYECKUX PeaKLHi.
XuMH4eckux peakiuii. | Tepmoxumudeckue ypasHenus Knaccupuranus XMMHYECKMX PEAKIHMIA: 1O TEMIOBOMY 3(pdekTy
PaBHOBecHe (3K30TEpMHUECKHE, SHAOTEPMHUUECKHE), IO 0OparuMocTH (0OpaTrMble U HeoOpaTtumeie). TeraoBblie 3P QeKTs
XUMUYECKUX XUMHYECKUX peakiuil. TepMoxumudyeckne ypaBHEHUs.
peaxumit O0paTuMocTh XUMHYECKHX peakuuil. XUMHYeCKoe paBHOBecHe.
Ob6parumocTp peakunii. XUMHUYECKOE PABHOBECHE U €0 CMEIEHHE MO AeHCTBUEM Pa3INYHBIX (PaKTOPOB
(KOHLIEHTpALIMS PEareHTOB WM MPOAYKTOB PEAKIINH, NABJICHUE, TEMIIEPATypa) Ul CO3MAHHsI ONTHUMAIbHBIX
yCJIOBUH MPOTEKaHUs] XUMHUYECKHX MPOLIECCOB.
[Monsitue 06 sHTambnuu U SHTponuu. JHeprusi [ mO6ca. 3akon ['ecca u cinencTBus u3 Hero. Ponb cMereHus
paBHOBECHsI B TEXHOJOTMUECKHUX MPOLEccax.
[puauun Jle [arense. BrusiHue pa3nudabx GakTOpOB HA H3MEHEHNE PABHOBECHS X IMUYECKIX PEAKLIUH.
3aKOH JEeHUCTBYIOINUX MAacC U KOHCTAHTa XUMHUYECKOTO paBHOBeCHs. PacueTbl paBHOBECHBIX KOHLIEHTpaLUi
pearupyroImx BEIeCTB U MPOAYKTOB peakuuii. Pacuersl TerioBoro 3¢ exra peaknu.
UzyueHne BIMSHUS PA3JIMUHbIX (PAKTOPOB HA CMEIEHNE XMMUYIECKOTrO paBHOBeCHs Y. MccnenoBanne BIUsSHUS
M3MEHEHUs] KOHLIEHTPAllUK BELIEeCTB, PEAKLIUU CPEbl U TEMIIEpaTyphbl HA CMELEHUE X UMUYECKOTO
paBHOBecusl. CpaBHEHHE NOJTYYEHHbIX PE3YJIbTaTOB C TEOPETUUECKH MPOrHO3UPYEMbIMU Ha OCHOBE NMPUHIMUIIA
Jle Illarense.
Paspean 6. JucnepcHbie CHCTEMBI
Tema 6.1. OCHOBHOE COiepIKaHHE OK 01
JlucnepcHbie CUCTEMBI OK 02

Teopernueckoe obyueHue
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U QaxTophl UX Jucnepcuele cucteMsl. Komnonanelie cucreMel. MICTUHHBIE pacTBOPHL OK 07
YCTOMYHUBOCTH PactBoperne kaxk  (pU3NKO-XMMHUYECKHHA MPOLIECC.
Knaccuukanus nucnepcHsx cucteM mo cocray. CTpoeHne U pakTopbl yCTOMYMBOCTH JUCTIEPCHBIX CHCTEM.
Pacnio3HaBaHue HCTHHHBIX PACTBOPOB, KOJUIOWIHBIX PACTBOPOB U rpydoaucnepcHbix cucreM. CTpoeHne
MuLesel. PaccenBanue cBeTa Mpy NPOXOXKIAEHUH CBETOBOTO IMy4Ka Yepe3 ONTHYECKU HEOMHOPOIHYIO Cpeay
(3ddexra Tunpamns).
Tema 6.2. PacTBOpHL  |[IpakTHueckoe 3aHsATHE 6.
KomnaecTenHas PactBopnbl. KoinuecTBeHHASI XAapAKTEPUCTHKA PACTBOPOB.
XapaKkTepHCTIKA Pacteopsl. CriocoOsr MPUTOTOBJIEHUs pacTBOPOB. PacTBOpuMOCTh. MaccoBas 104151 paCTBOPEHHOIO
pacTBOpOB BewlecTsa. [IpenenbHO fOMyCTHMbIE KOHLIEHTPALUU U UX UCIONIb30BAHNUE B OLIEHKE HKOJOTrHUeCKON
0€30MacHOCTH.
Pemenue 3ana4 Ha IPUTOTOBIIEHUE PACTBOPOB.
Pelenue npakTuKo-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN Ha JUCIIEPCHBIE CUCTEMBI, UCIIONb3YEMBIE B
OBITOBOM M MPOU3BOICTBEHHOH NESTEIBHOCTH YEJIOBEKA, C MO3ULINI HKOJOrHYECKOi Oe30macHOCTH
MOCJIEAACTBUI U TPAMOTHBIX pPelleHui podJieM, CBI3aHHBIX ¢ XUMHUEH.
Paspen 7. KauyecTBeHHbIe peakuuu 00HAPY’KeHHUsI HEOPraHUYEeCKHUX U OPraHNYeCKHX BellecTB
Tema 7.1. OCHOBHOE COiepIKaHHE OK 01
OOGHapy>xeHHe T OK 02
eoperndeckoe oOyueHne
HEOPraHUYEeCKUX

KaTUOHOB U aHHOHOB

Oo0HapykeHNe HEOPraHUYECKHX KATHOHOB.

KavyecTBeHHBIC XUMHYECKHE PEAKIINH, XapaKTePHbIE 1JisT OOHAPYKEHUS HEOPTAHMUECKHUX BEIIEeCTB

(xarnoHoB). CocTaBiieHHe YpaBHEHUH peakiuii OOHapy»KeHust KaTHOHOB [-VI rpynn u aHUOHOB, B T.4. B

MOJIEKYJSIPHOM U MOHHOM (popMax.

Peakunu oOHapy)keHUs] HEOPTaHUYECKHUX BEIIECTB B PEATbHBIX OOBEKTAX OKPYIKArOIIEH Cperbl.
Oo0HapyxeHHEe AHHOHOB.

KavyecTBeHHBIE XUMHYECKHE PEAKIINH, XapaKTePHbIE T OOHAPYKEHUSI HEOPTAHMYECKUX BEIIECTB (AHUOHOB:

kapOonara, ¢ocdara, cynbdara, cynbduna, HUTpara, xuopuna). OnucaHue HAOIIOIAEMbIX SIBJICHUN U

COCTAaBJICHUE XMMHYECKUX PEAKLIUI.

29




Tema 7.2. OCHOBHOE COiepIKaHHE 2 OK 01
OOGHapy>xeHHe OK 02
OpPTaHUYEeCKHX
P [paktrueckoe 3aHsitue 7 2
BELIECTB OT/EJIbHBIX
KJIACCOB C KauecTBeHHBIE XUMHYECKHE PEAKIIHH, XAPAKTEPHBIE 1J151 00HAPY:KeHHS OTAEJbHBIX KJIACCOB
HCIOJIb30BAaHUEM OPraHHYecKHX COeIHMHeHMIi: (EHOIOB, albIeTHI0B, KpaxMaa, YKCYCHON KHUCIIOThI, aMUHOKHUCIIOT U JIp. 5
KaueCTBEHHBIX Jenarypanus O€KOB MPU HArPEBAHHH, [IBETHBIC PEAKLIUN OEJIKOB.
peakuui CocTraBieHne Ka4eCTBEHHBIX PEAKINH OOHAPYKEHUS] OPraHMUECKUX COCTUHEHNUN OTEJbHBIX KJIACCOB
IIpodeccuonanbHO-OPHEHTHPOBAHHOE COAEPKAHNE (CONePKAHNE MPUKIATHOTO MOXYJIs1) 44
Paszpen 8. Xumus B ObITY H IPOU3BOACTBEHHOM JAeATEJIbHOCTH Y€JI0BEKA 6 OK 01
Tema 8.1. Xumus B OcHoBHOe coznepkaHue 6 OK 02
OBITY U OK 04
v . |Teoperuueckoe oGyuenue 4 OK 07
MIPOU3BOACTBEHHON
NeSITeTbHOCTH Xumus B ObITY 4YeJIOBEKA 2
Hejoseka XHuMHS B IPOU3BOACTBEHHOH AESITEJIbHOCTH Y€J10BEKA 2
[Ipaktuueckoe 3ausTHe 8. 2
XHMHYECKHE 3J1eMeHThI B :KH3HH YeJIOBEeKa.
Dxonoruueckasi 6e30MacHOCTh MOCIEACTBHIA OBITOBON U MPOU3BOICTBEHHOM JESITEIbBHOCTH YEJI0BEKa, 2
CBsI3aHHas ¢ epepaboTKO BEIIEeCTB; MOUCK U aHAJN3 XUMHUYECKOH HHPOPMALIH U3 PA3INYHBIX HCTOUHHKOB
(Hay4Has ¥ yueOHO-Hay4YHast TUTEPATypa, CPEACTBA MacCOBOH nH(popMamy, cetb IHTepHeT U npyrue).
Ketico (¢ yuerom Oynyieii npodeccruoHa IbHON AeITebHOCTH) Ha aHAJIN3 WH(POPMAIIUHU O
NPOM3BOACTBEHHON AEATENbHOCTH YEJIOBEKA, CBA3aHHOM ¢ NepepabOTKOI 1 MOJYYEHUEM BELIECTB, a TAKKE C
SKOJIOTHYECKOH O€301MacHOCTHIO.
3amura keiica: [IpeacrapneHue pe3yabTaToB pPelIeHHs KeCOB (BBICTYIUICHUE C TTPEe3EHTAIHEH )
Pa3zgen 9. UcciienoBanue H XUMHYECKUH aHAJN3 00beKTOB OHocdepshl 38
Tema 9.1. OcHOBBI OCHOBHOE COiepIKaHHE 4 OK 01
JTaboparopHOH
parop Teoperuueckoe oOy4eHue 2
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MPAKTHUKU B
poheCCUOHANBHBI X
JTadoparopusix

OcHoBbI 1a00paTOPHOI NPAKTHKH.
JlabopatopHas nocyna u xumudeckue peakTuBbl. OCHOBHBIE TaboparopHble oneparyy. JlaboparopHoe
obopynosanue. TexHnka 6€30MaCHOCTH U TpaBmIIa paboTHI (MMOBEAEHHs ) B JaOOPATOPHH.

IIpakTnueckoe 3anstue 9

BbinoJiHeHHE THNOBBIX PACYETOB MO TEMATHKE IKCIEPHUMEHTA (BBIXOI MPOAYKTA PEAKIIH, MAcca
HABECKH, OOBEM PACTBOPUTEIS).

OOpaboTKa AaHHBIX, AHAJIN3 U OLIEHKA MX JOCTOBEPHOCTH (BBIYUCIIEHHE CPEIHErO 3HAYCHHSI
SKCIICPUMCHTAJIBHBIX JaHHBIX, HOFpeLHHOCTI/I).

[IpencraBnenne pe3yasTaTOB SKCIIEPUMEHTA B pa3iinyHON Gopme (Tabmuia, rpaduk, OTHeT, JOKIAN,
TIPE3CHTALIHS).

Tema 9.2.
XUMHAYECKUN aHaINu3
npod BOBI

OcHoBHOe coznepkaHue

Teopernueckoe obyueHue

Xumuyeckuii coctas Boabl. Knaccudukanus npo6 soabl. Oprasosnentuyeckne cBOHCTBA BOABI.
Knaccudukanus mpoO Boxbl M0 BUAY U HA3HAYEHHUIO, HCXOMS U3 €€ XUMHUYECKOrO COCTaBaA.
OprasnonenTuyeckre CBONCTBA (3arax, MPO3PavHOCTb, IBETHOCTh, MyTHOCTb) BOAbL. OYHCTKA BOABI OT
3arpsi3sHeHni. Mcnonp3oBaHue METOAOB (PUIIBTPOBAHUS U aACOPOLIUH [T OTACICHUS 3arPs3HEHUI B
uccieayemMoii npode Boabl. BeIOOp MeTOna OUMCTKH B 3aBUCHMOCTH OT BUAA 3arpsisHeHus. CpaBHeHMe

3¢ PEKTUBHOCTH Pa3IMIHBIX METOIOB OUYHMCTKH BOIbI B PA3HBIX YCIOBUAX (B Ta0OPaTOPHH, B TOMALIHUX U

TMIOJIEBBIX YCIOBUSX).
KuciorHocts 1 mesouHocts Boabl. pH cpeabl 1 MeToabI ee onpeneieHust
Omnpenenenne pH cpenbl ¢ MOMOLIBI0 YHUBEPCAIBHOTO HHANKATOPA. Mcronb30BaHne THTPOBAHUS IS

omnpeneneHust KUcaoTHocTH. Onpenenenue oO1Iei KUCIOTHOCTH BOIBL, pacueT CBOOOIHONW KUCIOTHOCTH.

Omnpenenenue oOmieit U CBOOOTHOMN IIETOYHOCTH.

OK 01
OK 02
OK 07
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/KecTkocTb BoAbI U MeTOABI ee onpeneneHusi. CyIHOCTb METOAAa TUTPOBaHUSA. Buabl 5keCTKOCTH BOZIbI
(BpemeHHas U MOCTOsTHHAS). JKeCTKOCTh BOIBI KaK MPUYHMHA BBIMTAACHUS OCAIKOB WIIM 00pa30BaHUs
COJICOTIIOKEHUH, NMEIOIINX MECTO B ObITY U Ha MPOU3BOICTBE.

Cocras coreil, BbI3bIBAIOLINX KECTKOCTD BObI.

XHMHYeCKHe POLeCcChl, YCTPAHSIONIHE KeCTKOCTh BOABL.

VYpaBHEHHsI XUMHUYECKUX PEAKLUH, WITIOCTPUPYIOIIHUX MPOLECCHI, TPOUCXOASIINE IPU YCTPAHEHUH
JKECTKOCTH. YCTpaHEHHE BPEMEHHOMN JKECTKOCTH OBITOBBIMH U XUMHUYECKHMHU criocodamu. CriocoOb!
YCTPAHEHUs] TOCTOHHON KECTKOCTH.

Tema 9.3.
XuMHUUeCcKuH
KOHTPOJIb Ka4€CTBa
MPONYKTOB MUTAHUS

OcHoBHOe coznepkaHue

Teopernueckoe obyueHue

XHMH4YeCKHH KOHTPOJIb KA4€CTBA NPOAYKTOB MUTAHHS

KadecTBeHHBIN XUMHUYECKHI COCTaB MPOAYKTOB NMUTaHMs. BemmecTsa, ¢pampcuuuupyromume npoayKThl
MUTAHUSA, U BELECTBA, 3arPA3HA0IINE MPOAYKThI MUTAHMUSL.

Onpenenenue 3arpsisHSAIOIMIUX XUMHYECKHX BellleCTB B MPOAYKTAX NUTAHHS, ONIpe/ieJieHUe BELECTB, He
3a51BJICHHBIX B COCTaBE MPOAYKTOB UTAHMUS.

2

IIpaktnueckoe 3ansitue 10.
Hccaenosanne XUuMH4€CKOro COCTABA MPOAYKTOB MU TAHUSI.

Opranuueckue 1 HeOpraHMUeCKHe BEeLeCTBa, BXOALINE B COCTaB MPOIYyKTOB MUTAHUS.

OOHapy>keHHe HUTPATOB B MPONYKTAaX MUTAHUS.

Hccnenosanue marepruanos NOMYKOJINYECTBEHHBIM METOAOM ONPEAETICHUSI HUTPATOB C UCIONb30BAHUEM
mrdernIamMuHa (KOPHETIJIONBI OBOLIEH, JINCThS] M KOUEPBIXKKA KaITyCThI, TUIOABI (PPYKTOB). AHAJIN3 YPOBHS
3arpsA3HEHUs] HUTPaTaMu 1O HHTEHCUBHOCTH OKPALIUBAHUS MPONYKTOB PEAKLIUH.

Hccnenosanue nponykToOB MUTAHKS HA HAJIMYHE YIIIEBONOB.

Hccnenosanue MOJOYHBIX NPOAYKTOB HA Hanu4ue kpaxmaia. Mccienosanue NpoaykTOB HA HAJTUYHE
IJIFOKO3BL.

OK 01
OK 02
OK 07

Tema 9.4.
XUMHAYECKUN aHaINu3
po0 MOYBbI

OcHoBHOe coznepkaHue

Teopernueckoe obyueHue

Xumu4eckuii anajau3 npo6 nousbl. Knaccudukarust moys no BUAY U HA3HAYSHHIO, UCXOMS U3 XUMHUYECKOTO
cocraBa. neHTudukaus npoObl MOUBHI 110 €€ XUMHUYECKOMY COCTaBY, OIIMCAHIE BO3MOXKXHOCTEH ee
IPUMEHEHUS.

OK 01
OK 02
OK 07
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Tpe0oBaHUs K KAa4eCTBY MOYBbI PA3JIHYHOI0 HAZHAYECHHUS .

Ornucanne 0cOOEHHOCTEH HCIOb30BaHUS TTOYB B 3aBUCUMOCTH OT TUIIOB, CIIOCOOBI YITYUIIIEHHS] KA9eCTBa
[MOYB B 3aBUCUMOCTH OT HA3HAYECHUSI.

Oprannyeckue y100peHusi H UX IPUMEHeHUe.

OObnacTu HCTIOJIb30BAHUST OPTAHUYECKUX YIOOPEHHH B 3aBUCUMOCTH OT KQ4eCTBEHHOTO coctapa. OnucaHue
OpraHYECKHUX yIOOpeHUH 1 NX MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ PA3HOBUIHOCTH.
CocTaB MHHEPAJIBLHBIX YI00peHHUIl H UX MPUMEHeHHe
PoJib HEOPTaHMYECKUX BEIIECTB B KAYECTBE MUHEPAIbHBIX YIOOPEHUH, YIydITUTENIeH TTOYBBL
CocTraB MUHEpaJbHBIX yIOOpEeHUH 1 UX MPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ PA3HOBUIHOCTH.
B3aumocBsi3b cocTaBa yqoOpeHUH U UX BIUSHUSL HA BETE€TATUBHbBIC CBOWCTBA U TUIOJOHOIICHIE PACTEHUN.
Onpenenenue pH BOMHON BBITSXKKY MOYBBI, €€ KUCJIOTHOCTH U mejodHoCcTH OOHApYKEeHHE XIOPHI- 1
Cyb(haT-uOHOB B MPOOE MOUBbL

Tema 9.5.
ccnemoBaHue
00BeKTOB OHOCheps!

(OcHOBHOE coepkaHue

Teopernueckoe oOyueHue

OK 01
OK 02
OK 04

YueOHO-Hcc1e10BaTeIbCKHI TPOEKT B 00J1aCTH HCCJeJ0BAHHS 00beKTOB Ouocdepsbl.

0630p TeM yueOHO-ICCIeN0BATENIbCKUX MTPOEKTOB. AJITOPUTM BBITIOJTHEHUS npoekTa. OnpeneneHue
MPOOJIEMBI UCCIISIOBAHMIS.

MeTtoabl noucka, aHAIH3a H 00padoTKH HHPOPMALIUM O NIPOEKTe B PA3JIHYHBIX HCTOYHHKAX.
(O60CHOBaHHNE aKTyaIbHOCTH BBIOPAHHOH TEMBI.

BrisiBjieHne npodJeMbl Hecaeq0BaHusi. BbIOop 00beKTOB H MeTOI0B HcCIeJ0BAHMSI.

[locTaHOBKa Liesel u 3ana4d uccaenosanus. OnpeneneHue NpoaykTa uccieaosanus. OnpeaeneHue 3Tamnos U
CcOCTaBJIeHUE IIaHa uccuenosanus. OnpeaeneHue Npoaykra ucciaenosanus. OnpeneneHue 3Tamnos 1
COCTAaBJICHUE TJIaHA UCCIIEAOBAHMSI.

M ccoienoBanne 00beKTA HA KHCJIOTHOCTD, HIEJT0YHOCTh, XHMHUYECKHIi COCTAB (3arps3HUTENN, MAKPO- U
MUKPO3JIEMEHTBI).

OneHka Ka4ecTBa HCCIeAYeMOoro 00beKTa (MCXOns U3 Pe3yJIbTaTOB XMMUYECKOTO aHAIN3A).
[IpeacTaByieHne pe3yIbTATOB BBINOJHEHHS Y1eOHO-HCCIeA0BATEILCKHX POEKTOB.

(BBICTYIUIEHHE C TIPE3CHTALUEH).

PyGe:xHbIIl KOHTpPOJABL No2.

/Tnd¢epeHupoBaHHbIH 324€T

[N

OK 07

Bcero

139
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3. YCJIOBUA PEAJIN3AIIMN YYEBHOM TUCIIUITIINHBI
3.1. TpeGoBaHus1 K MAaTEPHAIBHO-TEXHUYECKOMY 00€CTIeYEHHIO

JUta peanmzanmy nporpaMMbl JUCLHUILIMHBL JOJDKHBI OBITH TTPEIYCMOTPEHBI
CIICIYIOIINE CIIEUUATBHBIC TOMEMICHUS. YUEOHbI KaOMHET XUMHHA W/WIIA YYeOHOM
XUMUYECKOH 1adopaTopui.
O6opynoBanue  yueOHOro  kaOuHeTra  (HammsigHele  mocoOus).  HAOOPHI
HIAPOCTEP>KHEBBIX  MOJCIICH MOJIEKYJ, MOJEIM KPUCTAUTMYECKUX PEILETOK,
KOJUIEKIIMM TPOCTBIX W CIIOKHBIX BEIIECTB W/WIA KOJUICKIIMHM TOJIMMEPOB,
KOJUIEKLIMS TOPHBIX MTOPOJ U MUHEPAJIOB, Ta0nuIa MeHaeneea, yueOHbIe (PUITbMBI,
n(pPOBBIE 0OPA30BATENBHBIC PECYPCHI.
TexHuueCKue CpeacTBa 00YUYEHHUS: KOMITBIOTED C YCTPOWCTBAMU BOCITPOU3BEACHUS
3BYKa, MPUHTEP, MYJbTUMEAMA-MIPOCKTOP C 3KPaHOM, MYJIBTHMEIWHHAS HOCKA,
YKa3Ka-MPE3CHTEP ISl MPE3CHTALHIA.
O6opynoBaHue JTaA0OPATOPUK U pabOUMX MECT JaOOPATOPUN: MEH3YPKH, MUATECTKH -
KaIeIbHUIIBI, TEPMOMETPbI, MUKPOCKOT, JITIBI, TPEAMETHBIE U TOKPOBHBIE CTEKIIA,
IUTAHINETHl AJI1 KaleJabHBIX pPeakumid, (puiabTpoBaJibHAas Oymara, MPOMBIBAJIKH,
CTCKJISIHHBIE MPOOHMPKK, PE3UHOBBIE NPOOKH, (OHAPHKH, HAOOP PEAKTHBOB,
CTCKJISIHHBIE TAJIOYKH, IITATUBBI U1l MPOOMPOK, MEPHBIE LWIMHIPHI, BOPOHKH
CTCKJISIHHBIE, BOPOHKM JENUTENbHBIE uaMHApUYeckue (50-100 mu), cTymku ¢
nectukoM, (pap(opoBbIE YalllKW, MUHIIETH, (QUIBTPHl OyMa’KHbIE, BaTa, MapJis,
YACOBBIE CTEKJIA, JJICKTPOIUTUTKH, 1a00PAaTOPHBIC ITATUBBI, CIUPTOBBIC TOPEIKH,
COUYKH, MPUOOP IS MOYUYEHUs ra30B (WJIM NTPOOUPKA ¢ Ta300TBOIHOM TPYOKOi),
AepKaTenu 1uisi IPOOUPOK, CKIISTHKH JUTsl XPAHEHH S PEAKTHUBOB, Pa31aTOYHBIC JIOTKH,
xumuyeckue crakanbl (50, 100 u 200 mun); mimaTenu; MAHIETHI; TUT€IbHBIE AT,
CEKYHIOMEPHI (TalMEPBI ), MepHBIE TPoOHPKHU (Ha 10—-20 M) 1 MepHBIE KOJIOHBI (25,
50, 100 u 200 wmu1), BoasHas OaHs (MM TEPMOCTAT), CTEKJISIHHBIE MATOYKH,
KOHWYeCKKe KonObl uist TuTpoBanus (50 u 100 M), MHAMKATOPHBIC MOJOCKH IS
ompeaeneHuss pH W craHgapTHas WHOMKATOPHAs IIKaJa, YHWUBEPCAJIbHBIN
uHAMKaTOP;, nuneTky Ha 1, 10, 50 mut (unu no3atopel Ha 1, 5 1 10 mun), OropeTku aJist

TUTPOBaHUS, MEAMUMHCKAE wmpuiel HAa 100-150 wmur, mabGopaTopHble W/ WK



aHaMTUYecKMe Becbl, pPH-MeTpbl, CYLIWNbHbLIA WKad, W Ap. nabopaTopHoe

obopyaoBaHue.

3.2. VH(hopmaunoHHOe obecrieveHme 0by4deHuns

[MepeyeHb PEKOMEHAYEMbIX Y4YeOHbIX W3daHWiA, VIHTEPHET - pPecypcos,

[OMONTHUTE/TILHOW NUTepaTypbl

OCHOBHbI€ UCTOYHUKN:

1 TabpuenaH O.C., OctpoymoB V.I'. Xumus, YrnybneHHbIn ypoBeHb, 10 Knacc -
M: Apoa.,2018.

Pexxum poctyna: lib.kbsu(CD-guck) https://drive.google.com

2. labpmensan O.C., Nlbicosa I'.I' Xumus, Yrny6neHHbIA ypoBeHb, 11 knacc -M:
Apodga.,2018.

Pexxum goctyna: lib.kbsu(CD-guck) https://drive.google.com

LononHnTenbHble UCTOYHUKMN:

1 TabpuenaH O.C., OctpoymoB W.I'. Xumunsa gna npogeccmin n cnelmanbHOCTeR
eCTeCTBEHHO-Hay4YHOro nNpouns: y4ebHUK 418 CTYAeHTOB NPodeccroHanbHbIX
06pasoBaTe/ibHbIX OpraHu3aLuii, ocBamBatoLmMx npogeccnn n cneunansHoCTm
Cno. - M., 2018

2. TabpuensaH O.C., JibicoBa I'.I". Xnmus. TecTbl, 3afa4m N yrnpakHeHUs: yyebHoe
nocobue A1 CTyAeHTOB NPogecCUOHabHbIX 06pa3oBaTe/ibHbIX OpraHu3auui,
ocBamBawoLWnx npogeccmn u cneynansHoctn Cro. - M., 2018

3. labpuensH O.C. n gp. Xumunsa. lMpakTnkym: y4deb. nocobue AnA CTYAEHTOB
npogeccMoHanbHbIX  06pas3oBaTeflbHbIX  OpraHm3auumi, ocBamBarLWnx
npodpeccnun u cneymansHoctn Cro. -M., 2018

4. TabpmenaH O.C., OctpoymoB W.I. Xumusa: Yy4yebHUK AN  CTyAEeHTOB
npogeccMoHanbHbIX  06pa3oBaTeflbHbIX  OpraHmM3auui, ocBamBarLWnx
npodeccnun u cneymansHoctn Cro. - M., 2018

5 Ta6bpuensH O.C.m pgp. Xumusa: nocobue gns NoArotoskn kK EM3: ydvebHoe
nocobune A1 CTyAeHTOB NPogecCUOHaNbHbIX 06pa3oBaTe/ibHbIX OpraHu3auUui,

oceavBawoLWMx npogeccmun u cneunansHoctn Cro. - M., 2018
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6. Epoxun HO.M., Kopanepa M.b. Xumus ans npodeccuii U cnenuaibHOCTEH
TEXHHUYECKOTO M €CTECTBEHHO-HAYYHOrO MPOQUICH: y4eOHUK [UIsl CTYACHTOB
npo(ecCHOHANbHBIX ~ 00pa30BaTENIbHBIX  OpraHW3aluii,  OCBAWBAKOIIUX
npodeccun u cnenuraabaoctu CI10.— M., 2018

7. Epoxun FO. M. Xumus: 3agauv U yOPaKHEHHS. ydeO. mocoOue Juisi CTY/.
yupexaeHuit cpen. npod. odpaszosanus. — M., 2020.

8. Epoxun 0. M. COOpHUK TECTOBBIX 3aJaHUI IO XUMUK: y4eO. TOcOOHe sl CTY .
yupexaeHuit cpen. npod. odpazosanus. — M., 2020.

9. Epoxun KO. M., Kosanera WM. b. Xumusa qis npodeccuii 1 cnenuaibHOCTEH
TEXHUYECKOTO MPOQPUIIA. DNEKTPOHHBIA Yy4eOHO-METOAMYECKANA KOMIUIEKC. —
M., 2020.

10.CnagxoB C. A., OctpoymoB U. I'., T'abpuensn O. C., JlykpsnoBa H. H. Xumus
s npoeccuii M CHEeUMATBHOCTEH TEXHWYECKOro mpoduis. DIEKTPOHHOE
NPWIOKEHUE (DJIEKTPOHHOE YUEOHOE M3- TaHWE) JUIsSl CTYJl. YUPEKICHUN Cpen.
npo¢. odpazosanus. — M., 2020.

HNuTepHer- pecypcesnl:

1. www. chem. msu. su (OnekTpoHHast OMOIMOTEKA MO XUMUK ).

2. www. enauki. ru (MHTEpHET-U3AAHKE T yunuTenel « ECTECTBEHHBIE HAYKW ).

3. www. lseptember. ru (meTonnueckas razera «llepBoe ceHTIOPs»).

4. www. hvsh. ru (kypHan «Xumus B mwKoae»). www. hij. tu (kypHan «XuMus u
JKU3HBY ).

Knuru B 3/1eKTpOHHBIX 0a3ax:

1. Tynukun, E. M. Xumusd. B 2 u. Yacte 1. O01mas 1 HeopraHuyeckasi XuMHus :

y4eOHUK AJis cpeanero npodeccuonansHoro oopazopanus / E. Y. Tynukun. — 2-¢

u3a., ucnp. u gon. — Mocksa . MsmarensctBo FOpaiit, 2019. — 385 ¢. —

(ITpogeccuonansHoe obOpazoBanue). — ISBN 978-5-534-02748-8. — Tekcr

anektponubii  //  OBC  Opaiit [caiit] — URL: https://www.biblio-
online.ru/bcode/437572
2. Xumus : ydeOHUK AJis cpeaHero npodeccronanbHoro oodpazopanus / 1O, A.

Jlebenes, I'. H. daneer, A. M. IN'onyGes, B. H. [Tlanosan ; noa oOwmel penakuuei
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I'. H. ®aneea. — 2-¢ uza., nepepad. u gon. — Mocksa : UznarensctBo HOpaiir,
2019. — 431 ¢. — (IIpodeccuonanbHoe oOpazoBanue). — [ISBN 978-5-9916-7723-
3. — Texkcr : anexktponubiid / ObC FOpaiit [caiiT]. — URL: https://www.biblio-
online.ru/bcode/436520

3. MapreiHoBa, T. B. Xumusg : y4eOHUK M NPAKTUKYM JUIS CPEIHErO
npodeccruonanbHoro odpaszopanus / T. B. MapteiHoBa, Y. B. Apramonosa, E. b.
INomyHOB ; moa oOuieit penakuumei T. B. MapThiHOBOH. — 2-¢ W3/., UCHP. U JAOM. —
Mockpa : HzmarenwctBo [Opaiit, 2019. — 368 c¢. — (IIpodeccuonanbHoe
oOpazoBanue). — ISBN 978-5-534-11018-0. — Tekct : anektponnbii // 3bC
FOpaiir [cailiT]. — URL: https://www.biblio-online.ru/bcode/439067

4. AHduHorenoBa, . B. Xumus : yueOHMK W MPAKTUKYM MJIsi CPEIHETO
npodeccuonanbHoro oopasosanus / M. B. Anpunorenora, A. B. baOkos, B. A.
[TonkoB. — 2-e u3a., ucnp. u gon. — Mocksa : MU3parensctBo IOpaiit, 2019. — 291

c. — (ITpodeccuonanbuoe oopazoanue). — ISBN 978-5-534-11719-6. — TekcT:

anektponnbii  //  OBC  Opaiit [caiit] — URL: https://www.biblio-
online.ru/bcode/445993
5. JImtBunoa, T. H. Xwumus 119 MEIUKOB: OHOTEHHBIC DIIEMCHTH H

KOMITJIEKCHBIE COEMHEHUS ;| YUeOHOE MOCOOUe sl CPEAHEr0 MPO(PECCHOHATBEHOTO
obOpazosanus / T. H. Jlureunora, H. K. BeickyOoBa, JI. B. Henaiepa ; moa o0uieit
pemakuued T. H. JIurBuHoBOW. — 2-¢ m3a. — Mocksa : MUznarensctBo FOpaidr,
2019. — 222 ¢. — (IIpodeccuonanbHoe oOpazoBanue). — [ISBN 978-5-534-11945-
6. — Texkcr : anektponusbiid / DbC FOpalit [caiiT]. — URL: https://www.biblio-
online.ru/bcode/446489
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4. KOHTPOJIb U OIIEHKA PE3YJIBTATOB OCBOEHUS
YYEBHOM JUCTIUTIJIAHBI
KoHTpoab 1 oueHka pe3ysbTaToB OCBOCHUS YUEOHOU TUCIUTTUHBI
OCYILECTBISAETCS MPENOIABATEIEM B MMPOLIECCE TPOBEACHHS MPAKTUYECKUX
3aHATHI, TECTUPOBAHUS, 4 TAKXKE BBIMOJHEHUS 00yUYarOIUMUCS WHIUBH Ty AJIbHBIX

3alaHu i, MPOEKTOB, UCCIIEIOBAHMUIA.

TpeOoBaHMsl K TPEOIMETHBIM PpE3yJIbTaTaM OCBOEHHMS 0a30BOr0 Kypca XHMHHU
JIOJDKHBI OTPaykaTh:

1) copMUPOBAHHOCTh MPEACTABIICHUNA O MECTE XUMHUHU B COBPEMEHHOM HAy4HOM
KapTUHE MHpa, MOHUMAHWE POJIM XUMUM B (POPMUPOBAHMM Kpyroopa u
(PYHKIMOHAIBHON TPAMOTHOCTH YEJIOBEKA [T PEIICHUS TPAKTUYECKUX 3a/1a4,

2) BJAQICHUE OCHOBOMOJIATAOUIMMH XHUMHUYECKAMHU TOHATUSMHU, TEOPUSIMH,
3aKOHAMA W 3aKOHOMEPHOCTSAMH, YBEPEHHOE IIOJIb30BAHUE XHUMHYECKOU
TEPMHUHOJIOTHEN W CUMBOJINKOIL,

3) BnNaJcHWE OCHOBHBIMH METOJAMH HAYYHOTO TMO3HAHWS, WCIOJIB3YEMBIMH B
XUMUH: HAOIOAEHUE, OTUCAHKE, H3MEPEHHUE, SIKCIIEPUMEHT; yMEHUE 00pabaThiBaTh,
OOBSCHATH PE3YJIbTAThl MPOBEACHHBIX OMBITOB W JAENIAaTh BBIBOABI, TOTOBHOCTH W
CHOCOOHOCTh MPUMEHATh METOABI MO3HAHUS MTPU PELICHUX MPAKTUYECKUX 3a/a4,
4) c(hOpMHUPOBAHHOCTh YMEHUWS AABaTh KOJMYECTBEHHBIC OLECHKWA W MPOBOJIUTH
pacyeThl N0 XUMUYECKUM (OpPMYyJIaM B YPABHEHHUSIM,

5) c(hopMHPOBAHHOCTb COOCTBEHHOW MO3MIMH MO OTHOIIEHUK) K XUMHYECKOM

uH(pOpMaLWK, MOTyYacMON U3 Pa3HBIX HCTOYHHKOB.
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Pe3yabrarsl 00y4eHust (0CBOCHHbIC YMEHUSI, YCBOCHHbIE
3HAHMA)

DopMbl U METOABI
KOHTPOJISA U OLEHKU
pe3yJabTaToB
00y4eHust

B pe3yabTare 0CBOCHUS TUCHHUNIMHBI 00Y4al0UIuiicst
JOJI’KEH YMETh:

+ Ha3bIBATh: U3YYCHHBIEC BELIECTBA 10 «TPUBUAIIBHONY WK
MEKIYHAPOAHONH HOMEHKIIATY paM;

« ONpeNe/siTb: BAJICHTHOCTH W CTENEHb OKUCIECHUS
XUMUYECKUX JJIEMEHTOB, THI XUMWYECKOM CBA3M B
COCIMHEHHUAX, 3aps] MOHA, NMPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI, TAIl KPUCTAIUIMYECKON PELIETKH, XapaKTEP CPEbI
B BOJHBIX PAaCTBOPAx, OKUCIUTENb K BOCCTAHOBUTEID,
HAlPaBJIICHAE CMELICHUS PABHOBECUS TMOJ BIMSHUEM
pa3NAYHBIX  (AKTOPOB,  M30MEPBl WM TOMOJIOTH,
NPUHAIEKHOCTE  BEIIECTB K Pa3HbIM  KJlaccam
HEOPraHWYECKUX M OPraHUYEeCKUX COCAMHEHWM, XapakTep
B3aMMHOIO BIIMSIHUSL ATOMOB B MOJIEKYJIaX, THIIBI PEAKLUIA B
HEOPraHUIECKON U OPraHUIECCKON XUMUH,

+ XapakTepHu30BaTh: s-, P-, d-3IIEMEHTHI 110 WX TOJOKEHUIO
B [lepmognueckoit cucreme J[I.W. MeHnnaeneepa, oOwmme
XUMHUYECKHE CBOMCTBA METAIOB, HEMETAJUIOB, OCHOBHBIX
KJIACCOB HEOPraHUYECKUX M OPraHUYEeCKUX COCIMHEHUIA,
CTPOCHWE W  CBOWCTBA OPraHMYECKUX  COCAUHCHUH
(YIJIEBOIOPOOB, CIUPTOB, (DEHOJIOB, AJIbJACTUIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, AMUHOB, AMHUHOKHCIIOT U YIJIEBOJIOB);
« OOBSICHSITBH:  3aBUCUMOCTb  CBOWCTB  XMMHYECKOTO
AJIEMEHTa U O0PAa30BaHHBIX UM BELICCTB OT MOJOXKCHHUS B
[Tepuonnueckoit cucreme J1.M. MeunaeneeBa, 3aBUCUMOCTD
CBOMCTB HEOPraHMYECKUX BEIIECTB OT KX COCTaBa M
CTPOCHHUs, TPUPOAY XUMHUUYECKOM CBS3H, 3aBUCUMOCTH
CKOPOCTH XMMHWYECKOW PEaKIMHM OT Pa3IMyHbIX (PAKTOpOB,
PEAKIIMOHHOM CMOCOOHOCTH OPraHUYECKUX COEIMHEHUI OT
CTPOCHHUS UX MOJIEKYIT,

« NPOBOAMTBL PACYETHI MO XUMUYECCKUM QopMyIam Hu
VPaBHEHUSM PEaKINN;

+ COCTaBJSITb XHMHYECKHE (QOPMYSBI COCOUHECHHNA B
COOTBETCTBMM CO CTEIECHBK) OKUCICHUS XUMHUYECKHUX
AJIEMEHTOB, YPABHEHUS XUMHUECKUX PEAKLIUIA;

« BBINOJHATH TOJHBIA LMK  3KCIEPUMEHTAIBHOTO
UCCIICOBAHUS C COOMIOACHMEM TMpaBuil  O€30MaCHOTO
oOpatueHus C BEUICCTBAMM M JIAOOPATOPHBIM
000pyI0BaHUEM

Pexomenayrorcst
pa3jin4HbIe

(popMbI u
METObI

KOHTPOJIA
OCBOCHUSI
AUCIHUNJIMHBI

-YCTHBIA

WHIUBUYaJTbHBIN
Onpoc ¢
UCITOJIb30BAHUEM
HaIIs THOTO
MaTreprana;
-()pOHTAJIbHBII
MMAUCBMEHHBIN OIPOC,
- BBITIOJTHECHUE
TECTOBBIX 3aJIaHUI;
-peleHne pacyETHBIX
3a1a4 U
VIPOKHEHUH,
-IIOATOTOBKA
pedeparuBHBIX
COOOIIICHUIA,
-KeHc (C yueTom
Oynyen
npode CCHOHATBbHOM
JESATELHOCTH ),
-IIPEACTABIICHUE
PE3yNBTaTOB
SKCIEPUMEHTA B
pasnuuHOi popme
(Tabmuua, rpaguk,
OTYET, TOKJIA,
NPE3CHTALMS).
-y4eOHO-
HCCIIEIOBATENIBLCKUI
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« OCYLHECTBJISATH CAMOCTOATENBHBIN TMOUCK XUMHYECKOMN

WH(pOPMALMKN C KCIOJIB30BAHUEM PA3IMYHBIX MCTOYHHUKOB

(CTIpaBOYHBIX, HAYYHBIX M HAYYHO-TOMYJISIPHBIX W3AAHWIA,

KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA),

+ (opMHPOBATH COOCTBCHHBIE MO3ULUHN MO OTHOIIEHUIO K

XUMHYECKOH MHQpOpMalMK, TMOIy4YaeMOH W3  Pa3HbIX

VCTOYHUKOB;

« HHTEPHPETHPOBATH XUMUYECKUE NPOLIECCHI U SABICHUS B

ounocdepe.

+ HCMOJIb30BAaTh NPHOOPETCHHbIC 3HAHUSA M YMEHHUSI B

NMPAKTHYECKOil eITeJILHOCTH H IMIOBCEAHEBHOM KU3HU:

« I TOHMMAaHUs O0ATBHBIX npoliiem,
CTOAIIMX  TEPEN  YEJIOBEYECTBOM.  DKOJIOTHMYECKUX,

DHEPreTHYECKUX U CBIPHEBBIX;

« OOBSICHCHUS XWMHYECKUX SIBICHUH, MPOUCXOIAIIAX B

npUpOJE, OBITY M HA TPOU3BOJICTBE;

+ YCTaHABIMBAaThb  3aBUCUMOCTh  (PU3MKO-XMMHUUYECKHAX

CBOMCTB OPraHUYeCKUX BELIECTB OT CTPOEHUS MOJIEKYIT

+ DKOJIOTMYECKH TPaMOTHOTO IOBEICHUS B OKPYKarOIIEH

Cpene;

« OLICHUBAaTh MOCJICACTBHS OBITOBOH M MPOM3BOACTBEHHOM

JNEATEIBHOCTH  YEJIOBEKAa C IO3UIUN  DKOJIOTMYECKON

0€30MacHOCTH

- 0Oe3omacHoii paboTHI C BEIECTBAMH B 1a00PATOPUH, OBITY

1 Ha ITPOU3BOICTBE,

 OIpPEACNIEHUs] BO3MOXKHOCTH NPOTEKAHUS XHUMUYECKUX

MPEBPALLEHUA B Pa3JIMYHBIX VYCIOBUAX K OLICHKA UX

MOCJICICTBUM,

« WCCIIENOBATh KAYECTBEHHBIE pEAKIMUA OPraHu4eCKUX

COCIMHEHUN OTACIBHBIX KIIACCOB;

« MCCIIENOBATh KAYECTBEHHBIE PEAKIUU HEOPraHUYECKHUX

BEILIECTB;

+ pacmo3HaBaHHSL U UICHTA(QUKALIMKY  BAKHEHIINX
BEIIECTB W MAarepHalioB;

« 00OCHOBBIBaTh 3HAYCHUE U MPUMECHEHUE HEOPTAHNYECKAX

BEUICCTB B OBITOBOW M MPOMU3BOACTBEHHON NEATEIBHOCTH

YeJIOBEKA UX (PU3MKO-XUMUYECKUMHU CBOMCTBAMU

« OOOCHOBBIBaTh 3HAYCHUE W MPUMEHEHHE OPraHUYECKUX

BEUICCTB B OBITOBOW M MPOM3BOACTBEHHON NEATEIBHOCTH

YeNIOBEKA UX (PU3MKO-XUMUYECKUMHU CBOMCTBAMU,

* OLIEHKH Ka4eCTBA MUTHEBOI BOABI M OTAEIBHBIX MMUILEBBIX

MPONYKTOB,  KPUTHYECKOW  OLICHKH  JOCTOBEPHOCTH

XUMHYECKON HMH(OpPMaLK, MOCTYMAMEHR U3 Pa3IMUYHbIX

VCTOYHHKOB.

OPOEKT B 00nacTh
UCCIIEI0BaHMsI

00BEKTOB OMOCHEPHI.
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- B pe3yabrare oCBOCHHS THUCUHMILIHHBLI 00y4aK0IIUiics
JOJI:KeH 3HATh:
+ PoOJib XHMHHM B €CTEeCTBO3HAHUM, €€ CBs3b C APYTUMHU
€CTECTBEHHBIMU HAYKAMH, 3HAYEHHUE B >KU3HU COBPEMEHHOTO
00IIIeCTBA;
« Ba)KHeiilIMe XUMHYECKHE TMOHSATHA:  BEIICCTBO,
XUMHYECKUI 3JIEMEHT, aroM, MOJIEKYJa, Macca arOMOB U
MOJIEKYJ, HOH, PAIMKaJl, aJIJIOTPOIUS, HyKIHIbl U U30TOIBL,
arOMHBIE  §-, p-, d-opOWTaNM, XHUMHYECKas CBS3b,
AIIEKTPOOTPULIATENBHOCTD, BaJICHTHOCT, CTETICHb
OKHCIICHUS, THOpUAN3alMs OpOUTaneii, MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJ, MOJIb, MOJISIPHAs Macca, MOJSPHBIA
00BbEM Tra3000pa3HbBIX BEMIECTB, BEIECTBA MOJICKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHMSI, KOMIUIEKCHBIE COCAMHCHHS,
JMCTIEPCHBIE CHCTEMBI, VCTHUHHBIE PacTBOPHL,
AIIEKTPOJIUTHYECKAsT JAUCCOLMALNS, KHCIOTHO-OCHOBHBIE
PEAaKIMM B BOJHBIX PAacTBOpax, TMAPONU3, OKHUCICHHE W
BOCCTAHOBJIEHUE, OJJEKTPOJIN3, CKOPOCTh XWUMHUYECKOH
PEAKIMN, MEXAHU3M PEAKLMM, Karajiu3, TETIOBOH 3(pdeKT
PEAKIMM, SHTAIBMHS, TEIIOTa O0pa30BaHUs, SHTPOIUI,
XUMHYECKOE  PABHOBECUE, KOHCTAHTA  PABHOBECHS,
YIJIEPOJHBIN CKENET, PyHKIMOHAIbHAS TPYIINa, TOMOJIOTHS,
CTPYKTYPHAs U1 TPOCTPAHCTBEHHAS M30MEPH I, UHYKTHBHBIA
U ME30MEpHBIA  3PdekThi, sekTpodui, HyKIeopu,
OCHOBHBIE THIIBI PEaKIUid B  HEOPraHUYECKOM U
OPraHAYECKON XUMHUH,
« OCHOBHBIC 3aKOHbl XWMHH. 3aKOH COXPAHECHUS MAacCChl
BEUICCTB, 3aKOH  MOCTOSHCTBA  COCTaBAa  BEIIECTB,
ITepnoanyeckuii 3axon .M.
- Menneneena, 3ak0oH [ecca, 3aKk0H ABOTaIpo;
+ OCHOBHBIC TCOPHH XUMUH, CTPOCHHSI aTOMa, XUMHYECKOM
CBSI3W, DJIEKTPOJIMTUYECKOW AUCCOLMALMM, KHCIOT |
OCHOBaHWI, CTPOEHUS OPraHMYECKMX M HEOPraHUYECKUX
COCOIMHEHHMI  (BKJIKOYAs CTEPEOXUMMIO), XUMHYECKYHO
KAHETUKY U XUMUYECKYO0 TEPMOJAMHAMUKY,
- Paznuuare UCTHMHHBIE PACTBOPBI, KOJUIOMAHBIE PACTBOPHI
U TrpyOOIUCHEPCHBIE CUCTEMBI HA OCHOBE XHMHYECKOTO
SKCIEPUMEHTA,
- HccnenoBare KaueCTBEHHBIE PEAKIMN HEOPTAaHWYECKUX
BELICCTB,;
- HccrmenoBare KaueCTBEHHBIE PEAKUIMU OPraHUYECKHX
COCIMHEHM OT/IENBHBIX KJIACCOB,;
. KJIacCH(pUKALMIO U HOMEHKJIATypy
HEOPraHWYECKUX W OPraHMYECKUX COCTMHEHMIA,
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« TPUPONHBIE UCTOYHUKH YIIEBOAOPONOB U

CHOCOOBl WX MEPEPadOTKH;
« BELIECTBA M MATEPUANIbI, IIMPOKO MCHOJIB3YEMBIE B
NPAKTHKE. OCHOBHBIC METAJIBI W CIUIABBI, rpauT, KBapL,
MUHEPAIIbHBIE yOOOPEHHUs], MUHEPAIBHBIE U OPraHUYECKUE
KHCJIOTBI, IIET0YH, aMMHAK, YTIIIEBOAOPOABI, (DEHOI, AHWIIHH,

METAHOJI, ATAHOI, STHJICHIIUKOJIb, IJIMIIEPHH,
(dopmanbaeTu, aneTanbACT I, alleTOH, TIIF0K03a, caxaposa,
Kpaxma, KJIETYaTKa, AMHHOKHMCIIOTEHI, OeNKH,

HCKYCCTBCHHELIC BOJIOKHA, KaydyKH, ILIACTMACChl, >KHUPBLI,
MbLJIa 1 MOIOIUC CPCACTBA.
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JIMCT perucrpanuy H3MEHEeHU

PexBu3uTh
Jlara
Ne JOKYMEHTA
ConepxaHue N3MEHCHHS BBEJICHUS
n/n 00 YTBEPKICHUU
U3MEHEHUS
WU3MEHEHUS
[Ipotokon 3acenanus
LK No 1
oT 20 1

[Ipotokon 3acenanus

2. LK Ne 1
0T 20 T
[Ipotokon 3acenanus
LK Ne 1

oT 20 T
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