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1. OBIIASI XAPAKTEPUCTHKA PABOYEI IPOTPAMMBI YUEBHOI
JTUCHUIINHBI

1.1. O6aacTs npuMeHeHHs] MPOrPAMMBI.
[Mporpamma  yuebnoit aucuuminael OV /.09 Xumus SIBJISIETCSL  4acTbKO  OCHOBHOMU

npodeccoHanbHON  oOpa3oBartenbHON mporpamMmbel B cootBerctBHM ¢ DPI'OC  CIIO 1o
cneruanbHocTH 43.02.16 «Typu3M U rocTepUUMCTBO .

[IporpaMmma y4eOHON AWUCHUIUIMHBI MOXET OBITh HCIOJB30BaHA 00pa3oBaTENbHBIMU
YUpeXIeHUSIMI TpodeccHOHATFHOTO 00pa3oBaHusi Ha Tepputopun Poccuiickoit depeparum,
UMEIOUIMMH TPaBO Ha PEeaTU3al{I0 MPOrpaMMbl MOATOTOBKM CIELMAIMCTOB CPENHEro 3BeHa IO
cneransHocTH  43.02.16 « Typu3m U rOCTENIPUUMCTBOY.

1.2. MecTo TMCHUIUINHBI B CTPYKTYpe OCHOBHOM npodeccHoHAIBLHONH 00pa3oBaTebLHONH MPOrpaMMbI:
oOmeoOpazoBatenbHas  guctumuimHa OYJ.09  Xumus  sBisercs o0s13aTenbHON Y4acThIO
00111e00pa30BaTENFHOTO IIMKIIa 00pa3oBaTeNsHOM mporpaMMbl B cooTBeTcTBHH ¢ PI'OC 1o crienmanpHOCTH
43.02.16 Typu3m u TOCTEIPUUMCTBO.
1.3. lean u muIaHupyeMble pe3yabTaTbl 0CBOCHUS JUCHUILIUHbI
1.3.1. e u 31241 AMCUUTIIIMHBI
DopMUPOBAHUE Y CTYACHTOB XUMHUYECKOW COCTaBIISIIOLIEN €CTECTBEHHO-HAYYHON KapTUHBI MUpa Kak
OCHOBBI IIPUHSTHS PEIICHUHA B KU3HEHHBIX U IPON3BOICTBEHHBIX CUTYaIIHAX, OTBETCTBEHHOTO MTOBEICHUS B
MIPUPOIHOMN cpene.
3agauu TUCHUTLINHBI:
1) chropMupoBaTH MOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHUX TIPOIICCCOB M SIBJICHUI B
OKpY’KaroIlel cpesie, eJIOCTHOM HayuHOW KapTHHBI MUpa, B3aUMOCBSA3H U B3aMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;
2) pa3BUTh YMEHHUS IPOBOJUTH PACUYETHI IO XUMHUUECKUM (HOPMYJIaM M YPABHEHUSIM XUMHUYCCKUX PEaKIINH,
TUTAHUPOBATh Y HHTEPIIPETUPOBATH PE3YIbTATH XUMHUUECKUX IKCIIEPUMEHTOB,
3) chopmMupoBaTh HABBIKK MPOBEICHUS XUMUYECKIX IKCTIEPUMEHTATILHBIX UCCIIEIOBAHUN C COOII0OIEHIEM
npaBuII 0E30MaCHOTO OOPAIIEHUS C BEIIECTBAMH H J1a00OPaTOPHBIM 000pyJ0BaHUEM;
4) pa3BUTh YMEHUS aHATU3UPOBATH, OIICHUBATh, TIPOBEPATH HAa IOCTOBEPHOCTH U 0000MIaTh HHPOPMAIIHIO
XUMHYCCKOr'0o XapaKkTepa U3 pa3jindHbIX HCTOYHUKOB,
5) chopmMupoBaTh YMEHHSI TPOTHO3UPOBATH MOCIEICTBUS CBOCH JEATEIHPHOCTH U XUMUYECKUX TPUPOTHBIX,
OBITOBBIX M TTPOM3BOJICTBEHHBIX IPOIIECCOB;
6) chopmMupoBaTh MOHUMAHNE 3HAYUMOCTH JOCTH)KEHUH XUMUYECKON HAYKU U TEXHOJIOTHIA Il Pa3BUTHS
COIMAaJILHON M MPOU3BOICTBEHHOH cep.
1.3.2. IlnanupyemMble pe3yabTaThbl 0CBOEHUSI 00111€00pa30BaTEJIbHOI JMCUMILVIMHBLI B COOTBETCTBUH C
®I'OC CIIO un Ha ocHOoBe ®I'OC COO

OcBoenne coJiepKaHus 0b11eobpazoBaTeIbLHOM JACTIATITUHBL Xumus

o0ecreunBaeT JOCTIKEHHE 00YYalOUIMMUCS CIEAYIOUINX PEe3YIbTaTOB!

1) JIMYHOCTHBIX, BKIIIOYAIOIINX

— OCO3HaHWE 00YYArOIIUMUCS POCCHICKON rPKIAHCKOMHMIEHTUYHOCTH;

- TOTOBHOCTB K CAMOPA3BUTHIO, CAMOCTOSITETHOCTH HCaMOOTIpeIeTICHHIO;

- HaJIM4YMe MOTHBALIUH K O0YYEHHUIO U TMYHOCTHOMY Pa3BUTHIO;

- LCJICHAIIPABJICHHOC PAa3BUTUC BHYTpeHHCfI IO3MIMKU JIMYHOCTH Ha



OCHOBE JIyXOBHO-HPaBCTBEHHBIX IIEHHOCTeW Hapoa0B Poccuiickoit denepainum, HCTOPUUECKUX
M HAIWOHATBHO-KYJIBTYPHBIX TpaAWLWN, (POpMHpPOBaHWE CHCTEMBI 3HAYMMBIX IEHHOCTHO-
CMBICJIOBBIX ~ YCTaHOBOK,  QHTHUKOPPYHIIMOHHOTO  MHPOBO33PEHHS,  IPaBOCO3HAHMUS,
9KOJIOTHYECKOU KYJIBTYPhI, CIIOCOOHOCTH CTaBHUTh IIC]TU M CTPOUTH KU3HECHHBIC TIAHBI,

2) MCTalIPpEAMETHBIX, BKITFOYAIOMIUX:

- OCBOCHHBIC O6y‘IaIOH_II/IMI/IC$[ MCXNPEAMETHBIC TIOHATUA W YHHBEPCAJIBHBIC
y‘Ie6HI>IC JencTBUA (per YJIATUBHBIC, TIO3HABATCIILHEIC, KOMMYHI/IKaTI/IBHI:IG);

- CIIOCOOHOCThL MX HMCIOJB30BAaHMS B IO3HABATEILHON U COIIMAILHOM IMPAKTHKCE,
TOTOBHOCTH K CaAMOCTOATECIIbHOMY IUIAHUPOBAHUIO U OCYHICCTBJICHUIO yqe6H0171 JCATCIbHOCTH,
OopraHuvsanuu yqe6H0ro COTPYAHUYICCTBA ClICAarOorr4€CKuMun pa6OTHI/IKaMI/I " CBEPCTHUKAMHU, K
Y4aCTHIO B IIOCTPOCHHUU HHHHBHILyaﬂLHOﬁ O6pa3OBaTGJlLHOI>'I TPACKTOPUH,

- OBJIaJIeHI€ HAaBBIKAMH YIeOHO-MCCIIEIOBATEIbCKON, MPOSKTHON MCOMUANBHOM
JIeSITeIIbHOCTH,

3) MIpeIMETHBIX, BKIFOYAIOIINX: OCBOCHNE O0YUAIOMIIMUCS B X0/ H3yUeHHSy4e0HOTO
npeIMeTa HAy4YHBIX 3HAHWA, YMEHHA M CIIOCOOOB JCHCTBUM, CHEIU(PUUSCKUX IS
COOTBETCTBYIOIICH MPeIMETHON 00JIacTH.

Oco0oe 3HaYeHre AUCIUIUTHA UMeeT pH (hopmupoBanun 1 pazsutunOK.01, OK 02,
OK 04, OK 07






Konx 1 HamMeHOBaHHe
¢opmupyembIxX
KOMIIeTeHIIU I

IInanupyemble pe3yJbTaTbl OCBOCHUSI M CIUIITTHHBI

O0umme (IMYHOCTHBIE M MEeTANIPEIMETHBIE PE3YJIbTATHI)

JlncuMIuIMHApHBIE TpeIMEeTHBIE) Pe3yJIbTaThl

OK 01. Bribupats
CHOCOOBI pelIeHHs
3a1a4
npohecCHOHATBHOM
JeATeILHOCTH
IMPUMCHUTECIIBHO K
Pa3TMYHBIM KOHTEKCTaM

B yacTu Tpy10BOIr0 BOCIIMTAHMS:

- TOTOBHOCTh K TpPyAY, OCO3HAHHUE
TPYI0IO0HE;

- TOTOBHOCTh K QKTHBHOH [EATEIHLHOCTH TEXHOJOIMYECKOH U
COITMAIGHON  HAIpPaBJICHHOCTH, CIIOCOOHOCTh  HHHUITHHPOBATH,
IJIAHUPOBATh U CAMOCTOSTEIHHO BBIMOIHATH TAKYIO I€ITEILHOCTH;

- HHTEPEC K Pa3INYHBIM cepaM nmpodeccnoHaTbHON AeATEThHOCTH,
OBiaieHUe YHUBEPCAJBHBIMU Y4eOHBIMH MO3HABATEIHLHBIMH
NeHCTBUSIMU:

a) 0a30BbIe JJOrHYecKHUe JeliCTBUA.

- CaMOCTOATENBHO (POPMYJIHPOBATh U aKTyallM3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABJHMBATh CYIICCTBCHHBIA TPU3HAK WM OCHOBAHMS IS
CpaBHEHUs, KTaccuUKauu u 00001IeH S

- OTIPEJIeIIATH IIeTH JIeATENLHOCTH, 33/1aBaTh ApaMeTPhl U KPUTEPUU
HX JIOCTHXKCHHUS

- BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHUS B PACCMaTPHUBAaEMbIX
SIBJICHUSAX

- BHOCHUTH KOPPEKTHUBHI B JCSITEIBHOCTh, OIIEHUBATh COOTBETCTBHE
pPe3yIBTATOB IIEJISIM, OIICHUBATH PUCKH ITOCIEACTBHUMA JIEATEIHHOCTH;
- pa3BUBaTh KPEATHBHOE MBINUICHHE IMPU PEIICHUH >KHU3HEHHBIX
npooieM

0) 0az0BbBIE HCCIEI0OBATEIbCKHE €HCTBUA:

- BJIAJETh HaBBIKAMH Y4eOHO-UCCIIEOBATENBCKOW W TPOSKTHOM
JeSTeIbHOCTH, HABBIKAMU pa3pelieHus mpooiem;

- BBIABIISITh TPUYHHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJIM3UPOBATH
3a/1a4qy, BEIIBUTATh TUIIOTE3Y €€ PEIICHMS, HAXOUTh apTyMEHTHI JIs
JIOKa3aTebCTBa CBOUX YTBEPXKACHHUM, 3aJaBaThb NapaMeTpel U
KPUTEPUU PEIICHUS;

INCHHOCTU MaCTCpCTBa,

- BIIAAETh CHCTEMOW XHMHUYSCKMX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOITOJIAraloONINe  IMOHATHSA  (XUMHUYCCKUH  DJIEMEHT,  aToM,
JNIEKTPOHHAsE 000JI0YKa aToma, s-, P-, J-3JIEKTpOHHBIC OpOHTAIH
aTOMOB, HWOH, MOJIEKYJa, BAJIEHTHOCTH, 3JEKTPOOTPHIIATEIHHOCTD,
CTETICHh OKHUCIICHUS, XUMHYECKas CBs3b, MOJb, MOJISIPHAs Macca,
MOJIIPHBI 00BEM, YIJICPOAHBIN CKelleT, (pyHKIMOHAJIbHAs TpyIma,
paauKal, W30MEpHs, W30MEphl, TOMOJOTHYECKHN psl, TOMOIIOTH,
VIIEBOMOPOABI, KHUCIOPOA- M a30TCOAepXkallhe  COeNWHEHUS,
OMOJIOTMUECKH AaKTUBHBIC BeliecTBa (YIJICBOABI, JKUPBI, OCNKH),
MOHOMEp, TMOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJCKYJISIPHEIE
COEIMHEeHMSI, KPUCTAJUTMYECKAs PEIeTKa, THUIThl XUMUYIECKUX PEaKIIHi
(OKUCIUTENHFHO-BOCCTAHOBUTEIBHBIC, 9K30- MW DJHIAOTCPMHUYECKUE,
peakuu MOHHOTO OOMEHa), PACTBOP, JJICKTPOJIUTHI, HEIICKTPOIIUTHI,
AJIEKTPOJIMTUYECKAs JAWCCOIMAINS, OKHCIUTEIh, BOCCTAaHOBHUTEID,
CKOPOCTh XUMHYECKOH peaklii, XUMUIECKOe PABHOBECHUE), TEOPUH H
3aKOHBI (TEOPHUS XMMUYECKOI'O CTPOSHHUS OPraHUYeCKHX BeliecTs A.M.
Bytneposa, TEopus ANEKTPOITUTHUECKOM JIACCOLIMALIH,
niepuoandeckuii 3akoH [|.M. MenneneeBa, 3aKOH COXpaHEHHsI MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3bIK XHMHHU, (HAKTOJIOTHYCCKHUE
CBEJICHHS O CBOKMCTBax, COCTaBe, IMOJYYCHUH U 0E30MacHOM
WCTIONIF30BAaHUY  BRXHEWIINX HEOPTaHWYECKUX M  OPraHMYECKUX
BEIIECTB B OBITY U NMPAKTUYCCKON JCSITEILHOCTH YEIOBEKA;

- YMETb BBISBIIATH XapaKTEPHbIC MPU3HAKU M B3aUMOCBSI3b M3YUYCHHBIX
MOHSTUH, TPHUMEHSATh COOTBETCTBYIOIIME TIOHSATHS TPH OINUCAHUH
CTPOCHHUSI U CBOWCTB HEOPTAHUYECKHUX M OPTaHMYECKUX BEUIECTB U UX

HpeBpaHIeHHﬁ; BBIABIATHL B3aMMOCBSI3b XHMHYCCKHX 3HAHHH C
NOHATHAMMN W  NPCACTABIICHUAMU APYTIUX CCTECCTBECHHOHAYYHBIX
OpeaAMCTOB;

- YMCTHb HCIOJb30BAThH HAMMCHOBAHUA XHUMHUYCCKUX COCZII/IHCHI/Iﬁ




- aHaJM3UPOBATH MOJYUYEHHBIE B XOJI€ PEIICHUS 3a7aul pe3yIbTaThl,
KPUTHYECKH OIICHWBATh WX JIOCTOBEPHOCTH, IPOTHO3HPOBATH
M3MEHEHHUE B HOBBIX YCIOBHUSX;

- YMETh NEPEHOCHUTH 3HAHMS B IMO3HABATEIBHYIO U NMPAKTHYECKYIO
00J1aCTH KU3HEJCATEIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUA U3 PA3HBIX MMPEIMETHBIX 00JIaCTel;
- BBIJIBUTaTh HOBBLIC WJICH, MpEJiaraTh OPUTHHAIBHBIE MOAXOMABI U
pelieHus;

- CITOCOOHOCTH HIX MCIIOJIB30BAaHMUS B TIO3HABATEIHHON M COIIMATLHON
MIPaKTHKE

MEXAYHApOJHOTO COI03a TEOPETHYECKOH M NPUKIATIHON XUMHH U
TPUBUAIbHBIE HAa3BaHMSA BAXHEHIIMX BEIIECTB (ITWUIIEH, AaleTHIICH,
runepud, ¢eHon, QopManperun, YKCyCHas KHCIIOTa, IJIMLUH,
yrapHbId ra3, yriaeKUCIHbli Ta3, aMMHaK, TalleHas U3BeCTh, HeralleHas
W3BECTb, THThEBasl Ccoda MW JPYTHX), COCTABIATH  (OPMYIJIBI
HEOPraHMYECKHX M OPTaHMYECKUX BEIECTB, YPABHEHHS XMMHUYECKUX
peakuuii, OOBSICHATH WX CMBICA; MOATBEPXKAATh XapakTepHbLIE
XUMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMU
1 3aMKUCSIMU YPAaBHEHUN XUMUUECKUX PEaKLIU;

- YMETh YCTaHABINBATh IPUHAAJICKHOCTh N3yUYEHHBIX HEOPTaHUIECKUX
U OpPraHMYEeCKUX BEIECTB K OMNpPEACJIEHHBIM KjlaccaM U TpyImaM
COEIMHECHUM, XapaKTEepHU30BaTh MX COCTAaB W Ba)KHEHIINE CBOMCTBA;
ONpENeNIATh BHUABl XUMHYECKHX CBs3ed (KOBaJIEHTHAs, HMOHHAs,
MeTaJlJIMuecKasi, BOJOpPOJHAs), THUIBl KPUCTAJUIMYECKUX PEIIETOK
BEIIECTB; KJIaCCU(UIMPOBATH XUMUYECKHUE PEaKIIHH;

- chopMHpOBaTh NPEACTABICHUA: O MATepUAIBLHOM E€AMHCTBE MHPA,
3aKOHOMEPHOCTSAX W T03HABA€MOCTH SIBJICHHUU NPUPOABI; O MECTe U
3HAYEHUM XUMHH B CHCTEME €CTECTBEHHBIX HAayK M €€ pOJH B
o0ecreYeHn yCTOMYMBOIO pPAa3BUTUS UEJIOBEYECTBA: B PELICHUU
po0JIeM 3KOIOTHIECKOM, IJHEPreTHUECKON M MUIIEBOM 0e301acHOCTH,
B DPa3BUTMH MEAMIMHBL, CO3JaHWU HOBBIX MAaTEpHaJOB, HOBBIX
HUCTOYHUKOB SHEpruu, B oOecrieyeHnn PanroHaIBHOTO
MIPUPOAONOIb30BaHMs, B (HOPMHUPOBAHUM MHPOBO33PEHUSI U OOLIEH
KyJIbTYpPBl UElIOBeKa, a Takke OKOJOTMYecKH O00OCHOBaHHOI'O
OTHOIIIEHHUS K CBOEMY 3710POBBIO U PHUPOJHOM Cpeae;

- BJAQACTh CHUCTEMOW XHMHUYECKHUX 3HAHUH, KOTOpas BKIIOYACT:
OCHOBOIIOJIAralolINe MOHATHS (ZOMONHUTENBHO K CHCTEME MOHSATHH
0a30BOT0 YpOBHS) - M30TOIBI, OCHOBHOE M BO30YXK/IEHHOE COCTOSHHE
aroma, THOpHIM3aIKst AaTOMHBIX opbuTaseit, xumuueckas cs3b ("F " u
"' KpaTHbIE CBS3H), MOJISIPHAs KOHLEHTPALMsl, CTPYKTypHas (opMmyia,
n3omepus (CTpyKTypHas, TeoMeTpudeckas (LIHC-TpaHC-U30MEpPHS),
TUIBI XMUMHUYECKHX PEaKIuii (rOMO- W TeTepOTeHHbIE, 0OpaTUMBIE H
HEOOpaTHMBbIE), PpacTBOpbl (MCTHHHBIE, JUCIIEPCHBIE CHCTEMBI),
KpUCTAJUIOTHAPATHI, CTENeHb TUCCOLMAINH, JJIEKTPOJIHN3, KPEKHHT,




PUPOPMUHT); TEOPHUHU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUECKHIE
3HaHUs, JISKAIINE B OCHOBE IOHUMAHUSI IPUUUHHOCTH U CUCTEMHOCTH
XMMUYECKHUX SBJICHUI, COBPEMEHHbIE NPEACTaBICHUS O CTPOEHHUH
BEIIECTBa HA aTOMHOM, MOJICKYJIIPHOM U HAJIMOJICKYJIIPHOM YPOBHSIX;
MpeaCTaBICHUS 0 MeXaHu3Max XUMUYECKUX peaxuui,
TEPMOJMHAMUYECKUX M  KHUHETHYECKHMX  3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, O XWMHYECKOM pPaBHOBECHH, IHCIEPCHBIX CHCTEMaXx,
(akTojornyeckue CBENEHHS O CBOWCTBaxX, COCTaBe, MOJNyUYCHHH W
0e30IaCHOM  HCIIOJIb30BAHUM  BAXHEWIIMX  HEOPraHWYECKHX U
OpPraHMYECKUX BELIECTB B OBITY M NPAKTUUYECKOW IESATEIBHOCTU
YCII0BCKaA, O6HII/IX HAay4YHBIX HNPHUHIUIIAX XUMHUYCCKOr'o IMpPOU3BOJACTBA
(Ha mpuMepe NPOU3BOJCTBA CEPHOW KHUCIOTHI, aMMHaKa, METaHOJa,
repepaboTKu HEPTH);

- YMETb IPOBOAMTH PACUYETHI 10 XUMUYECKUM (POPMYJIaM U YpaBHEHHSIM
XUMHNYECCKHUX peaKHI/Iﬁ C HCIIOJb30BaHHUEM (I)I/I?:I/I‘IGCKI/IX BCJIMYUH
(Maccel, o0beMa Ta30B, KOJMYECTBA BEMIECTBA), XapaKTEPH3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAaCYEThl IO HAXOXKICHUIO
XUMHYECKOi QopMyllsl  BellecTBa; pacdyeTsl Macchl (00bema,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKLUH, €CIH OJHO M3 HUCXOTHBIX
BEIIECTB [aHO B BHJE PacTBOpa C OIPEEICHHON MaccoBOM nojer
pPacTBOPEHHOTO BEIIeCTBa WJIM JaHO B HM30BITKE (MMEET MPUMECH);
pacueTsl MaccoBOM MM OObEMHOM JOJIM BBIXOJAa MPOIYKTa PEaKLUy;
pacueTsl TemioBoro 3 ¢dexra peakunii, 00beMHBIX OTHOLLICHUH Ta30B;

- YMCTb BBIABJIATHL XapPaKTCPHBIC ITPU3HAKKU Y B3aUMOCBA3b N3YUCHHBIX
HOHSITI/If/‘I, NPUMCHATH COOTBETCTBYIOIIUEC IIOHATUA IIPpU OIIMCAHUH
CTPOCHUS U CBOMCTB HEOPTraHWYECKUX U OPraHWYECKHX BEIIECTB U MX
MPEeBpaLCHUH; BBIABIATH B3aUMOCBS3b XWMHUYECKMX 3HAHUH C
NOHSATHAMH W TIPEJICTABICHUSAMHU JIPYTUX TpEeAMETOB s Oojee
OCO3HAHHOTO TIOHUMAaHHUSI M OOBSICHEHHs CYLUIHOCTH MaTepHalbHOTO
€IMHCTBa MHUPA; UCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKUE 3HAHMS IS
00BsICHEHHA 5 IIPOrHO3UPOBAHUSA SBJICHUU, AMEIINX
€CTECTBEHHOHAYUYHYIO TIPUPOLLY;

- yMeThb WHCHOJb30BaTh HANMEHOBAHUS XHUMHUYECKUX COCAMHEHHH
MEXJIYHApOJIHOI0 COK03a TEOPETUYECKOM W MPUKIAJAHOM XUMHUHU M




TpPUBHAJIBHBIC HA3BaHUI BEIIECTB, OTHOCALINXCS K U3YUEHHBIM KJlaccaM
OPraHMYECKUX M HEOPTaHWYECKHX COCIWHEHW; HCIONb30BATh
XMMUYECKYI0 CUMBOJIMKY AJIsI COCTaBICHHS (POpMy] HEOpraHWYECKUX
BEIIECTB,  MOJICKYJSIDHBIX M CTPYKTYPHBIX  (pa3BepHYTHIX,
COKpAIlIEHHbIX M CKENeTHBIX) (OPMYN OpraHMYeCKHX BEIECTB;
COCTaBIATh YpPAaBHEHUS XHUMHUYECKHX DPEAKIMH M pPACKPBIBaTh WX
CYILIIHOCTb: OKUCJIUTENbHO-BOCCTAHOBUTENBHBIX PEaKINil OCPEICTBOM
COCTaBIICHHS AJIEKTPOHHOTO OanaHca STHX Peakluil; peakuii HOHHOTO
oOMEHa IyTeM COCTaBJICHUS HMX IOJHBIX M COKPALICHHBIX HOHHBIX
YpaBHEHWH; peaknuii THAPOIN3a, peaKkinii KOMITIEKCo0Opa3oBaHus (Ha
npuMepe TUAPOKCOKOMIUIEKCOB IIMHKA W aTIOMHHUS); MOJATBEPKAATH
XapaKTepHbIE XMMHYECKHE CBOWMCTBA BEIIECTB COOTBETCTBYIOLIMMH
SKCIIEPUMEHTaMH U 3aIHCAIMHU YPaBHEHHA XUMHUYECKUX PEAKIIHIL;

- yMeThb KiaccH(QUIMPOBAaTh HEOPraHWYECKUE W OpraHuYecKue
BEIIECTBA M XHMHYECKHE pEaKIUH, CaMOCTOSTEIBHO BBIOUPATH
OCHOBAHUS U KPUTEPUH AJISI KIacCU(UKALMN M3YYaeMbIX XUMHUYECKUX
00BEKTOB; XapaKTEPH30BaTh COCTaB U Ba)KHEHININE CBOWCTBA BEILECTB,
MPUHAUIeKAIIUX K ONpeNeIeHHBIM KJlaccaM U TpyIaM COeInHEHHH
(mpocThie BeIIECTBa, OKCHIBI, TMAPOKCHIBI, COJH; YIJIEBOAOPOIBL,
pocTbie 3GUPHI, CIUPTHI, PEHOIIBI, aJbAETUbl, KETOHBI, KApOOHOBbIE
KHCJIOTHI, CIIOKHBIE 3(UPBI, )KUPHI, YTIIEBOJbI, AMUHBI, AMUHOKHCIIOTHI,
OenKM); NPUMEHATh 3HAHHMA O COCTAaBE W CBOMCTBaX BELIECTB IS
3KCNIEPUMEHTAIBHON MIPOBEPKHU TUIOTE3 OTHOCHUTEIILHO
3aKOHOMEPHOCTEN NIPOTEKAHUSA XUMHUYECKUX peakuit u
MIPOrHO3MPOBAHUS BO3MOKHOCTEH MX OCYIIECTBICHUS;

- yYMeTb TOATBEPXKAATh HA KOHKPETHBIX NPHMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHWYECKUX COECTUHEHUH
OT KpaTHOCTH W Tuna KoBajeHtHou cBszu (& " u ""), B3auMHOro
BIIUSHUSL aTOMOB M TpyNIl aTOMOB B MOJEKyJax; a Takke OT
0COOEHHOCTEH peanu3alul pa3jIMYHbBIX MEXaHHU3MOB IPOTEKaHUs
peaxuuii;

- YMETh XapaKTepU30BaTh IEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM
1 BO30Y>KACHHOM COCTOSIHMM) M MOHOB XMMHYECKHX 3JIeMEHTOB | - 4
nepuoJioB Ilepuonnueckoii cuctemsl .M. MeneneeBa u UX BaJICHTHbIE




n.n n.n
2 2

BO3MOXHOCTH, WCIOJb3yd MOHATUA 'S p", "d-anexTpoHHBIC"
opOHTamM, DJHEPreTHYECKHe YPOBHU; OOBSICHATh 3aKOHOMEPHOCTH
W3MEHEHHUS! CBOMCTB XHMHUYECKHX DJJIEMEHTOB W 00pa3yeMbIX HMH
COCIMHEHUM T10 TIEPUOAaM U TPyIIaM;

OK 02. Mcmionp30Bath
COBPEMEHHBIE CPE/ICTBA
TIOWCKa, aHAJIN3a 1
UHTEPIPETAIIN
nHPOPMAITUH U
UHQOPMaIOHHEIC
TEXHOJOI'nu 4
BBITIOJTHEHHUS 33124
npoheCCUOHATBHOMN
JEeSITeTbHOCTH

B o01acTH IEeHHOCTH HAYYHOI'0 IO3HAHMA:

- c(hOpMHUPOBAHHOCT ~ MHPOBO33PEHHUS,  COOTBETCTBYIOLIEIO
COBPEMEHHOMY VYpPOBHIO pa3BUTHSI HAyKd U OOIIECTBEHHOU
MPAaKTUKH, OCHOBAaHHOTO HA AMAJIOre KyJbTYp, CIOCOOCTBYIOLIETO
OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

- COBEpLICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIbTYpPBHI Kak
CPEeICTBa B3aUMOJICHCTBUS MEX Ty JIOABMH U O3HAHUS MUPA;

- OCO3HaHME IICHHOCTH HAay4YHOH JAEATEeIbHOCTH, TOTOBHOCTH
OCYIIECTBJIATh IMPOEKTHYI0 M HCCIIEIOBATEIbCKYIO NESATENbHOCTh
WHAUBUIYaAIBHO U B TPYIIIE;

OBiafeHue yYHHBEPCAJBHBIMH Y4eOHBIMHM IO3HABATEJbLHBIMH
AeHCTBUAMM:

B) padora ¢ undopmanueii:

- BJAJETh HABBIKAMM MOJYYEHHUS HH(OpMAlMU U3 HCTOYHHKOB
Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBIISATH ITOHMCK, AHAJM3,
CHCTEMATH3allMI0 M WHTEpIpeTanuio HHOOpMAIUK Pa3IHYHbIX
BUJIOB 1 (DOPM MpEJICTABIICHUS;

- CO3/1aBaTh TEKCThI B Pa3IMYHbIX (OpMaTax C y4eToM HazHauYCHHS
WH(POPMAIIH U [IEIEBOH ayIMTOPHH, BBIOMPasi ONTHMAIBHYIO GopMy
MIPEICTaBJICHUS U BU3yaTH3alluH;

- OLIEHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HWH(OpMAINH, €€
COOTBETCTBHE MTPABOBBIM U MOPAJIBHO-3THYECKUM HOpMaM;

- ICTIONIb30BATh CPEJICTBA HH(OPMAIIMOHHBIX ¥ KOMMYHHUKAITUOHHBIX
TEXHOJOTHM B pEIIEHUH KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX U
OpTraHU3alMOHHBIX 33]a4 ¢ COOJI0IeHueM TpeOOBaHUIT IPTrOHOMUKH,
TEXHUKHU 0€30MIaCHOCTH, TUTHEHBI, PeCypcocOepeKeHus, TPAaBOBbIX U
STHYECKUX HOPM, HOPM HH(POPMAIMOHHOW 0€301aCHOCTH;

- BJIaJIeTh HaBBIKAMH PacliO3HaBaHUs U 3aILUTHI HHQOpMAaLnHy,
nHPOPMALMOHHON 0€30MacHOCTH JIMYHOCTH,

- yMeTh IUIAaHUPOBaThb WU BBIIONHATH XUMHYECKHH 3KCIIEPUMEHT
(mpeBpaleHusi OpraHUYeCKUX BEIIECTB IPU HATPEeBaHMU, MOJy4YCHHE
STWJICHa W W3YYEHHE €ro CBOMCTB, KaueCTBEHHBIE pEaKIHW Ha
JIBJETUIBI, KpaxMal, YKCYCHYIO KUCIIOTY; JACHATypauusi OelKOB Mpu
HarpeBaHUH, LIBETHBIC PEaKUNU OENKOB; MPOBOAUTH PEAKIIMA HOHHOTO
oOMeHa, ONpeAeNsITh Cpeldy BOIHBIX pAacTBOPOB, KadyeCTBCHHBIC
peakuuu Ha cyinbdar-, kapOoHAT- M XJIOPHA-aHUOHBI, HAa KATHOH
aMMOHUS; PELaTh KCIEPUMEHTANBHBIE 3aa4l 0 TeMaM "Mertasibl"
u "Hemeramiel") B COOTBETCTBHH C TIPAaBHJIAMH TEXHUKH 0€30MIaCHOCTH
npu OOpallleHUH C BEIIECTBAMU W JIA0OpaTOPHBIM 00OPYIOBaHHUEM;
MPENCTABIATh PE3YNbTaThl XUMHYECKOIO 3KCIIEpUMEHTa B (opme
3allUCH YPaBHEHUM COOTBETCTBYIOIIMX peakuuid u (OpMyIHpoOBaTh
BBIBOJIBI HA OCHOBE THX Pe3yJIbTaTOB;

- YMETb aHAJIM3UPOBATH XMMHUUECKYI0O MH(POPMALHUIO, TOJIy4YaeMylo U3
Pa3HBIX UCTOYHUKOB (CPEACTB MaccoBol MH(opMaluu, ceTs MHTepHeT
" JIpyTHe);

- BJIaACTb OCHOBHBIMHM ME€TOJaMH HAYYHOI'O0 IIO3HAHUA BCHICCTB U
XUMUYECKHUX SIBICHUH (HaOmogeHue, HW3MEpEeHHe, HKCIEPHUMEHT,
MOJICTUPOBAHUE);

- YMETb POBOAMTH PACUYETHI 10 XUMUYECKUM (POPMYIIaM U ypaBHEHHSIM
XUMUYECKUX PEAKUUH C MCIOJIb30BaHUEM (U3UUECKUX BEJIMYMH,
XapaKTePU3YIOLUIMX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MAacChl,
o0beMa (HOpPMaJbHBIC YCIOBHUS) Ta30B, KOJIMYECTBA BEIECTBA;
HCHOJIb30BaTh CHCTEMHBIE XUMUYECKHE 3HAHUS TS IPUHSATHS PELICHUH
B KOHKPETHBIX )KU3HEHHBIX CHTYallUsX, CBA3aHHBIX C BEIIECTBAMH H UX
NPUMCHCHUEM,

- YMCTb CaMOCTOATCIIBHO IINIAHUPOBATH U IIPOBOJUTH XUMHYECKHN
9KCHEPUMEHT (MIOJyYeHHE M H3Y4YEeHHE CBOICTB HEOPraHMYECKHX H
OpPraHMYECKMX BEIIECTB, KAUECTBEHHBIC pPEaKLUWH YIIIEBOJOPOAOB




Pa3NUYHBIX KIACCOB U KHUCIOPOJCOACPIKAIINX OPTraHUIECKUX BEIIECTB,
pelIeHHe  SKCHepHUMEHTAIBHBIX  3aJad [0  Paclo3HaBAHHUIO
HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB) C COOJIOICHHUEM IIPAaBUI
OesomacHoro obpamieHdsi C  BellecTBaMH M J1aOOpaTOPHBIM
o0opynoBaHueM, GopMyaHpOBaTh LIEIH UCCIEI0BAHUS, TPEAOCTABIST
B Pa3IM4YHON (hopMe pe3ynbTaThl SKCIEPHMEHTA, aHAJIM3UPOBATH H
OLIEHMBATH MX JIOCTOBEPHOCTE;

- YMeTb OCYIIECTBJISITh LEJCHANPABICHHBI TONCK XHMHYECKOU
rH(OPMaIMU B PA3NUYHBIX UCTOUYHUKAX (HaydHas W y4eOHO-HaydHAS
TUTEepaTypa, CpeacTBa MaccoBod wuHGMopManuu, cerb VHTepHET H
JOpyTue), KPUTHUECKH aHATU3UPOBATh XUMHUECKYIO HWH(pOpMAIHIO,
nepepabaTbIBaTh €€ U HCIIOIB30BAaTh B COOTBETCTBUH C MOCTABICHHOI
y4aeOHOW 3amadei;

- BIIQJIETh CUCTEMOW 3HAHUM O METOJAX HAYYHOTO MO3HAHUS SIBJICHUU
OpPUPOABI, HCHOJB3YEMBIX B €CTECTBEHHBIX HayKax W yMEHHSIMU
NPUMEHATh 3TH 3HAaHHA MpPU HKCIIEPUMEHTATHHOM HCCIICIOBAHUH
BEIIECTB U [T OOBSCHEHUS] XUMHUYECKHX SBICHUM, UMEIOIIUX MECTO B
OpUpPO/Ie MPAKTUYECKOW NIESTEIBHOCTH YeJOBEKa W B MOBCEAHEBHOU
KH3HU;

OK 04. O¢pdextnraO
B3auUMOJICHCTBOBAThL U
paboTaTh B KOJUICKTUBE
W KOMaH e

- TOTOBHOCTh K
CaMOOIIPECIICHNUIO;
-OBJIaJICHE HaBBIKAMH Y4eOHO-MCCIIEIOBATEIBCKOM, MTPOCKTHON H
COLIMAJIBHOU JESITENIbHOCTH;
OBaanenue YHUBEpPCAJIbHBIMHU
NeHCTBUSAIMU:

0) coBMeCTHAs eI TeJIbHOCTh.

- TIOHMMAaTb M HCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHOW U
WHANBUIYaAIbHON paboThI;

- IPUHUMATh LEIUM COBMECTHOM AESITENbHOCTH, OPraHU30BbIBATh U
KOOPAMHUPOBATh NECUCTBUS MO €€ JOCTHKEHUIO: COCTaBISThH IUIaH
JIEUCTBUM, paclpenesarb poidd C YYETOM MHEHHM YYacTHHUKOB
00CyXIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

- KOOPJAWHUPOBATh W BHINOJHATH PabOTy B YCIOBHSX PEabHOTO,
BHUPTYaJIPHOTO M KOMOMHHPOBAHHOTO B3aUMO/ICHCTBYSI,

CaMOpPa3BUTHUIO, CaMOCTOATCIIBHOCTHU n

KOMMYHMKAaTUBHLIMHA

- yYMeTh IUIAHUPOBATh W BHIMONHATh XWUMHYECKHUH OSKCIIEPUMEHT
(TpeBpaieHus OpraHUYeCKUX BEIIECTB MPHU HArPEBaHUU, MOYICHHE
STWJIEHAa W U3YYCHHE €ro CBOWCTB, KAaueCTBCHHBIE PEaKIUU Ha
aNBJIETHJIBI, KpaxMall, YKCYCHYIO KHCJIOTY; JeHATypalus OelKOB IpH
HarpeBaHUM, I[BETHBIC PEAKIUKM OCIIKOB; IPOBOJIUTH PEAKIIMH MOHHOTO
oOMeHa, OIpeneNsITh Cpeay BOJHBIX PAacTBOPOB, KayeCTBEHHBIC
peaknuu Ha cynbdar-, kapOoHAT- W XJOPHA-aHHUOHBI, HAa KATHOH
aMMOHUS; PELIaTh KCIEPUMEHTANIBHBIE 3aa4l 0 TeMaM "Mertasibl"
u "Hemeraiibel'") B COOTBETCTBHH C TIPAaBUIIAMH TEXHUKH O€30MaCHOCTH
Ipu OOpallleHWH C BEIIeCTBAMH M Jab0OpaTOpHBIM 00OpYIOBaHHEM;
MIPEJICTABIATh PE3YJIbTAaThl XUMHUYECKOTO 3KCIEpUMEHTa B (opme
3aMUCH YPaBHEHHMH COOTBETCTBYIOIIMX pEaKIUi U (PopMyJIUpOBaThH
BBIBOJIBI HA OCHOBE ITUX PE3YIHTATOB;

-YyMETh CaMOCTOSITEILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKHUI
JKCIIEPUMEHT (TIOJTYYCHHE M W3YYCHHE CBOMCTB HEOPTraHWYECKUX H




- OCYWIECTBJIATH IO3UTHBHOE CTPAaTETHYECKOE IMOBEJIEHUE B
Pa3NUYHBIX CUTYalUsX, IMPOSIBIATH TBOPUYECTBO M BOOOPAKECHHE,
OBITh HHULIMATUBHBIM

OsJajgeHue yHNBEPCAILHBIMU PeryJITHBHBIMHU /IeHCTBUSIMU:

I') IpUHSATHE ceDs1 U IPYTUX JIIO/Iei:

- IIPUHUMAaTh MOTHUBBI M apTyMEHTHl APYTHX JIIOACH IpU aHaIH3e
pe3yNIbTaTOB JAESTEIBbHOCTH;

- IPU3HABaTh CBOE MPABO U MPaBO APYTUX JIOAEH Ha OMINOKHY;

- pPa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3ULKHU IPYTOro
YeJIOBEKa;

OPraHMYeCKMX BELICCTB, KAa4eCTBEHHbIC PEaKIMU YTIICBOAOPOIOB
Pa3INYHBIX KJIACCOB M KUCIOPOACOACPIKAIIMX OPraHUYECKUX BEIIECTB,
pelIeHHe  JKCIEPHMEHTAJbHBIX  337ad 10  PaclO3HABAHUIO
HEOPraHUYECKUX M OPraHMYECKUX BELIECTB) C COOJIOJICHUEM IPaBUI
OesomacHoro  oOpamieHdss C  BeleCTBaMH M J1TaOOpaTOPHBIM
obopyznoBaHueM, GOPMYIUPOBATH LIEJIU UCCIIEIOBAHUS, TIPEAOCTABIIAT
B pazau4yHOi (hopMe pe3ynbTaThl SKCIEPHMEHTA, aHAJIM3UPOBATH H
OLICHUBATh MX IOCTOBEPHOCTH;

OK 07. ConeticTBOBaTH
COXPaHEHHIO
OKpY>Karolllel cpepl,
peCypCcocOepeKeHuIo,
MPUMEHSITh 3HaHUS 00
U3MEHEHUH KITUMaTa,
TIPUHIIHITBI
OepexKIIMBOTO
MIPOU3BO/ICTBA,

3¢ (heKTUBHO
JEelCTBOBATh B
YpE3BbIYANHBIX
CUTYAIIUAX

B ob6s1acTH 3K0/10rN4YeCcKOro BOCIUTAHMSA:

- cOPMUPOBAHHOCTh HKOJOTHYECKOH KYJIbTYPHI, TMOHHMaHHE
BIUSHUS COLIMAIBHO-3KOHOMHUYECKHX IIPOLECCOB HA COCTOSHHUE
OPUPOAHOM W COLMAIBLHOH Cpelbl, OCO3HAaHHE TII0OATBHOTO
XapakTepa dKOJOTHYECKHUX MPOoOIIeM;

- INIAHUPOBAHUE U OCYIIECTBICHUE NEHUCTBUI B OKPY>KAIOLLIEH cpene
Ha OCHOBE 3HAHHMSA LIeJIel YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA;
AKTHBHOE HEINPUATUE NEUCTBUM, NMPUHOCSIIUX BPEJ OKPYKAIOIIEH
cpene;

- yYMEHHE MPOTHO3UPOBATH HEONATONPUSATHBIE HKOJOTMYECKHE
MOCIIEACTBUA MPEANTPUHUMAEMBIX JEHCTBHIA, IPEAOTBpaIlaTh UX;

- paciipeHue OTIBITa JIeSATeNbHOCTH 9KOJIOTUYECKON
HaIpaBJIEHHOCTH;

- OBJIaJIEHUE HaBBIKAMHU y4eOHO-HCCIIEeI0BATEIbCKOM, IPOEKTHON U
COLIMATLHOU JIESITETbHOCTH;

- chopMHupOBaTh TPEACTABICHUS: O XUMHUYECKOH COCTaBISIONICH
eCTCCTBCHHOHay‘IHOI\/'I KapTUHbI MHpaA, POJIHM XUMHU B I[IO3HAHUH
SIBIIGHUH TIPUPOABI, B (OPMUPOBAHMHM MBIIUICHUS H KYJIBTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHONH TI'PaMOTHOCTH, HEOOXOJMMOM IS
pelleHus MPaKTUYEeCKUX 3afad M SKOJIOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpeie;

- yMeTh COONIOaTh TpaBWIa DKOJOTHYECKH IIeIIeCO00pa3HOTO
IIOBCACHUA B 6I)ITy u Tp}/ILOBOI\/'I ACATCIIBHOCTHU B LCJIIX COXpPaHCHHUA
CBOETO 3/IOPOBBbSI M OKPYKAIOIIEH IPHUPOIHON CpEAbl; YYUTHIBATH
OITACHOCTh BO3JICHCTBUS Ha IKWBBIE OPTaHHM3MBI ONpEeIICHHBIX
B€OICCTB, IIOHMMAas CMBICII IIOKa3aTecIsd HpeﬂeﬂbHOﬁ ):[OHyCTHMOﬁ
KOHOCHTpAaluH;- YMETh IIPOTHO3UPOBATH, aHAJIU3UPOBATHL U OLICHMUBATH
C TIO3WIHN IKOJIIOTUYECKOH O€30MacHOCTH TOCIENCTBHsS OBITOBOM W
NPOM3BOACTBEHHON  JEATENHLHOCTH  YeJOBEKa,  CBSI3aHHOW  C
nepepabOTKOM BEIIECTB; KCIIOJIb30BAaTh IONYYCHHBIC 3HAHUS IS
MIPUHSTHS TPAMOTHBIX PEIICHUI TPOOJIeM B CUTYalUsAX, CBSI3aHHBIX C
XHUMHEH;

- YMETb OCO3HaBaTh OMACHOCTH BO3JICHCTBUSI HA JKUBBIE OpPTaHU3MbI
OTIPEICJIEHHBIX BEIIECTB, IMOHMMAsi CMBICI IOKa3aTeNis MpenesbHON
JOMyCTUMON KOHIIEHTpAllMKd, M TOSACHITH Ha MpUMeEpax CIocOObI
YMEHBIIEHUSI M MPEAOTBpPAlIEHUs] HX BPEAHOIO BO3ICHCTBUS Ha
OpraHu3M YellOBEKa.




1.4. PexomMeHyeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOTrPaMMbl JTHCIIUIITHHBI:
MaKCHMaJIbHOW yu4eOHOW Harpy3ku oOydaromerocs 72 4aca, B TOM 4Kclie: 00s3aTelIbHOM y4eOHOM HArpy3KH BO B3aUMOJICHCTBUHU C
MpenoaBaTesieM /2 4acos;

CaMOCTOSITeIIbHOU paboThl oOy4arorerocss 0 u

[IpomexyTouHas aTTecTanusi -3a4eT C OLIEHKOU



2. CTpyKTypa 1 coaepkaHue 001meo0pa3oBaTeJJbHOM IMCUUIIIMHBI

2.1. O0beM y4eOHOM NMCHUIUIMHBI U BUAbI YU4eOHO# padoThl

Buj yueOHoi padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI POrpaMMbl Y4eOHOI

U CHHIITHHBI 72
B T.4. B (popMe NpaKTHYECKOH MOATOTOBKH -
BT. U..

TEOPETHUECKOE 00yUeHne 72

IMPAKTUYCCKUE 3aHATUA

Camocmosimenvras pa60ma

HpOMe)KyTO'lHaﬂ aTTecTalMs 3a4eT C OICHKOM




2.2. TemaTH4ecKHui IJIaH U CoAepiKaHNE NUCHUIIJIHHDbI

HaumenoBanue Conepixanue yued0HOro MaTepuaJia (0CHOBHOE U MPodeccCHOHATHLHO-OPUEHTHPOBAHHOE), 1a00paTOPHbIE H Oo6bem | Dopmupyemble
pa3fenoB U TeM NMpaKTHYecKHe 3aHATHS, TPUKJIATHOH MOAYJIb 4acoB KOMIIeTeHIN U
1 2 3 4
OcHoBHOe coepxkanue
Pa3znen 1. OcHOBBI CTPOEHMS BelleCTBA 6
Tema 1.1. OcHoBHOe coiep:kaHne 4 OK 01
Crpoenne atoMoB | CoBpeMeHHast MOJIENTb CTPOCHHUSI aTOMa. DIICKTPOHHAst KOHGHTyparms aroma. Kitaccupukanus XAMHIECKUX JIIEMEHTOB
XUMHUYECKUX (s-, p-, d-a;memenThI). BasieHTHBIC 3JIEKTPOHBI. BaleHTHOCTD. DICKTPOHHAS MPUPOIa XUMHUUCSCKOH CBSI3H.
3JIEMEHTOB H DJeKTpooTpHIATENHLHOCTh. KoBaneHTHas CBs3b, €e pa3HOBUAHOCTH M MEXaHM3MBI 00pa3oBaHus (OOMEHHBIN 1 5
npupoja JOHOPHO-aKuenTopHbIl). MoHHast cBs3b. MeTajuinyeckas cBsi3b. BonopoaHas cBsi3b. MexXMONeKysIpHbIE
XMMHUUYECKOH CBA3U |B3aMMOJECHCTBUSL.
W3otomnbl, 0cHOBHOE 1 BO30YKAEHHOE COCTOSIHUE aTOMa, THOPUAN3aLKs aTOMHBIX OpOUTAJIEH.
Pemenue nmpakTu4eckux 3aaHuil Ha COCTABIEHUE NEKTPOHHO-TpaduuecKuX GopMyII 3J1IeMeHTOB 1—4 eproaos.
Pemienue 3aianuii Ha UCTIOJIL30BAHUE XUMUYECKOW CUMBOJIMKYA U Ha3BAHUI COEIMHEHUN 110 HOMEHKIIATYpE
MEXyHapOIHOI'O COI03a TEOPETHUECKOHN 1 MPUKIATHON XUMUHU U TPUBUAIIBHBIX HA3BaHUHN JIJIs1 COCTaBIICHUS 2
XMUMUYECKUX (POPMYIT JBYXaTOMHBIX COETUHEHUH (OKCHIOB, CYIb(PHUI0B, THAPUIOB U T.I1.) M APYTUX HEOPTaHUIECKUX
COETMHEHHUN OTJENIbHBIX KJIaCcCOB.
Tema 1.2. OcHoBHOe coiep:xaHne 4 OK 01
[epronnaecknii TeopeTnueckoe ofyuenue OK 02
3aKOH M Tabnna [Tepuonnueckas cucrema xumuueckux saemeHToB .M. MenneneeBa. @usndeckuit cmpici [leproanyeckoro 3akoHa
A.W. Menneneesa J.U. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOHCTB XUMUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U
CJIO’KHBIX BELIECTB B COOTBETCTBHH C MOJI0KEHHEM XUMUYECKOI0 AieMeHTa B [leproanueckoi cucreme. 4

MupoBo33peHueckoe 1 HayuHoe 3HaueHue Ilepuoanueckoro 3akona .M. Menneneesa. IIpornossr JI.11. Menneneesa.
OTKpBITHE HOBBIX XUMUYECKHX JIEMEHTOB.




Pemrenne mpakTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKHUX 3aJaHUil Ha XapaKTePU3allii0 XUMIIECKHUX JIEMCHTOB
«Merannmuieckne / HOMETAUTHYECKHUE CBOMCTBA, 3JIEKTPOOTPHUIIATEILHOCTh M CPOACTBO K 3JIEKTPOHY XUMHUECKUX
3JIEMEHTOB B COOTBETCTBHUE C UX ANEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B IEPUOUUECKON CHCTEME XUMUYECKUX
anemenToB JI.M1. MenneneeBay.

Pa3nen 2. XumMu4ecKkne peakuu 8
Tema 2.1. Tunst OcHoBHOe coiep:kaHne 4 OK 01
XUMHICCKAX TeopeTuueckoe o0yueHue 4
peaKiuu Knaccudukanys u Tl XMMUYECKUX PEAKLIUi C yYacTHEM HEOpraHu4decKux BemiecTB. KonndecTBeHHbIE OTHOLICHUS B
xuMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHEBI B XUMHU U pacyeThl 10 YPABHCHHUAM XUMHNYCCKUX peaKHHﬁ. Moin kak
e/IMHUIIA KOJTMYECTBa BelecTBa. MolsipHast Macca. 3aKOHbI COXPaHEHHSI MacChl M SHEPTHU. 3aKOH ABOTaapo. 5
MonsipHbIit 00beM Ta30B. OTHOCUTENBHAS TUNIOTHOCTH Ta30B.
Peakiun koMIiekcooOpa3oBaHus ¢ yuacTHEM HEOPTaHMYECKHUX BEUIECTB (Ha MPUMEpe THAPOKCOKOMIUIEKCOB LIMHKA U
AITIOMUHUSA).
CocTaBreHue ypaBHEHUH peaklnii COSAMHEHNS, Pa3IOXKEHIs, 3aMeIeHrs, OOMeHa. Y paBHEHUS peakInuii TOpeHus,
HOHHOTO OOMEHA, OKUCIICHHS-BOCCTAHOBIICHHSL.
Pacuer KonMYeCTBEHHBIX XapaKTEPUCTHK UCXOIHBIX BEIIECTB U NPOAYKTOB peakiunu. Pacuer KojanyecTBEHHbBIX
XapaKTePUCTUK MPOAYKTA PEAKIIMU COSIUHECHHUS, €CJIU OHO U3 BEIIECTB JaHO B M30BITKE U/UIH COACPIKUT IPUMECH. 2
Pacuer mMaccoBoii mim 00beMHO# JJOIH BBIXOJIa MPOILYKTa PEaKIui COSTUHEHUS OT TEOPETHUECKH BO3MOXKHOTO. PacueT
00BbEMHBIX OTHOILIEHUH ra3oB. PacueT Macchbl (00beM, KOIMYECTBO BEIECTBA) MPOAYKTA PEAKIINH, €CIIH OJHO U3
BEIIECTB JJaHO B BUJE PacTBOpA C OIPeIEIEHHON MacCOBOM /10JIel paCTBOPEHHOTO BEIIECTBA.
Tema 2.2. OcHoBHoOe coiep:kanne 4 OK 01
DNEKTPONUTHYECKas [ TeopeTnueckoe ofyueHne 4
HHCCOHUHaHHH 1 Teopust 3MEKTPOTUTHIECKON Auccounanuy. Peakuun nonnoro oomena. CoctaBiieHHE PeakLUi HOHHOIO 0OMEHa IyTeM
MOHHbBIN O6MeH COCTAaBJICHUA MX ITOJIHBIX U COKPAIICHHBIX NOHHBIX ypaBHeHHﬁ. 4
I'uoponus coneit. 3HadeHne rugponn3a B OHOIOrnYeckux 0OMEHHBIX mpoueccax. [[pumeneHue ruapoausa B
MPOMBIIIJICHHOCTH.
KonTtpoannas padora 1 2
Paznen 3. CTpoeHue U CBOICTBA HEOPTAaHUYECKHUX BellleCTB 10




Tema 3.1. OcHoBHOe coep:KaHue OK 01
Knaccuduxarys, [IpeameT HEOpraHUUYECKOH XUMHH. B3anMOCBSI3h HEOPraHMIECKHUX BemecTB. Kiaccuukanus HeopraHnIeCKuX OK 02
HOMCHKJIaTypa 1 BemiectB. [IpocThie U cioxHbIe BenecTBa. OCHOBHBIE KITACCHI CJIOXKHBIX BEMIECTB (OKCHUIIBI, THIIPOKCUIBI, KUCIIOTEHI,
CTpocHHE conu). HomeHknaTypa n Ha3BaHNE HEOPTaHMYECKHUX BEIIECTB UCXOS M3 UX XUMUIECKOH ()OPMYJIBI MIIM COCTaBJICHHE
HEOPraHMICCKuX XHUMUYECKOH (hOPMYIIBI HCXO/S U3 Ha3BaHUS BELIECTBA IT0 MEXKTyHAPOAHON WIIM TPHBUATBHOM HOMEHKIIATYPE.
BCIICCTB Me:xmonekymsipHble B3auMoaencTBus. Kpucrannorunparsl. ArperaTuele cocTosiHUS BenlecTBa. Kpuctaminueckue u

amop¢HBbIe BerecTBa. THIThI KPUCTATUTHYECKUX PEIIETOK (ATOMHAs, MOJIEKYJISIpHAs, HOHHAS, METAITNIeCcKas).

3aBHCUMOCTD (PU3NUECKUX CBOWCTB BELIECTBA OT TUIA KPUCTAIUINYECKOH pemeTku. [I[puauHbl MHOT0OOpa3us

BemiecTB. COBpEMEHHEIE MPEICTABICHUS O CTPOSHUH TBEPIBIX, XKUJIKUX U Ta3000pa3HbIX BemecTB. JKuakue

KpHCTAILIHL.

Pemrenne mpakTudeckux 3afaHuil MO KiIacCH(PUKAIUH, HOMEHKIATYpe U XUMHYECKHM (OpMyJiaM HEOpraHUYeCKUX

BEIIECTB Pa3IUYHBIX KIACCOB (HA3bIBATh U COCTABIATH POPMYJIIBI XHMUYECKUX BEUIECTB, OMPEACIATh IPUHAIIEKHOCTD

K Kkiaccy). Mcrounnkn xumudeckod wHpopMmanmu (HaydHas W ydeOHO-HAy4Has JIMTEpaTypa, CPEACTBa MacCOBO

unpopMmaiuy, ceth MHTepHeT M apyrue). [louck wHpOpManuu 1O Ha3BaHUSAM, UIACHTH(HUKATOpaM, CTPYKTYPHBIM

hopmynam.
Tema 3.2. ®uzuko- | OcHOBHOE coaep:KaHue OK 01
XUMHYCCKIE Mertaibl. O6mue (GU3MIECKHEe W XMMHYECKHE CBOMCTBa MeTauioB. CriocoObI TOMyYeHHs. 3HAUYEHHUE METAIUIOB U OK 02
CBOHCTBA HEMETAJLIOB B IPUPOJIE U )KU3HEAEATENLHOCTH Y€I0BEKA K OPraHn3MoB. Koppo3us METaIIOB: BUIbI KOPPO3KH, CIIOCOOBI
HCOPraHMICCKIX 3QLIUTH METAILIOB OT KOPPO3HH.
BEIIECTB

Hemerannsl. O0uie ¢pusnueckue 1 XUMUYECKHE CBOiicTBa HeMeTauioB. TunuuHsle cBoiicTBa MeTayuioB [Y— YII rpymm.
Knaccudukanms 1 HOMEHKIaTypa COeTUHEHUI HeMeTaII0B. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX BEIIECTB (OKCHIIOB, TUIPOKCHUIOB, KHCIIOT, COJICH U Ap.).
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MTPOCTHIX BEIIECTB, BOAOPOAHBIX COSTMHEHHIA, BRICIITUX OKCHJIOB U
TUAPOKCUIOB.

CocraBnenue ypaBHeHI/Iﬁ XUMHYCCKHUX peammﬁ C Y4aCTHEM IMPOCTHIX U CIOKHBIX HCOPTAaHNYCCKUX BECUICCTB: OKCUIOB
METAIJIOB, HCMECTAJIJIOB U aM(I)OTepHI)IX SJICMCHTOB; HCOPTraHNUYCCKUX KHCIIOT, OCHOBaHUM U aM(bOTepHLIX TUAPOKCHUIOB,
HEOPraHUYCCKUX coneﬁ, XapaKTCPpU3YHOUIUX UX CBOICTBA.

Pemenmne IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPETUYCCKUX BaﬂaHI/Iﬁ Ha CBOMCTBA U IMOJIY4YCHUEC HCOPIraHNMYCCKUX BEIICCTB.




Tema 3.3. OcHoBHOe coepxkanue 2 OK 01
IIpoussoacTso . . OK 02
T Pemenne npakTHKO-OPHUEHTUPOBAHHBIX 3aJaHUM O POJIM HEOPraHWYECKOM XMMHMU B Pa3BUTHHM MEIULIMHBI, CO3AaHUU
pemects. 3uavenne |FOBPX  MATCPHAoB (B cTpoWTenbCTBE W Jp. OTPACiAX MPOMBIIUIEHHOCTH), HOBBIX HCTOYHHKOB SHEPIHU
1 IpUMCHCHHUE B (ambTepHATUBHBIE HCTOYHMKH DSHEPrHM) B PEIICHAH MPOOJIEM SKOJOTHUECKOW, HSHEPreTHYecKOW W IMHUIIEBOH 2
Gbrry 1 Ha Oe3omacHoCTH.
POH3BOLCTBE KonTpoannas padora 2
Pa3nen 4. CTpoeHue U CBOIMCTBA OPraHMYeCKUX BelleCTB 12
Tema 4.1. OcHoBHOe coiepkaHue 8 OK 01
Knaccudurars, [Ipenmet opranudeckoit xumMun. B3anMocCBs3p HEOPTaHUYECKUX U OPTaHUIECKHUX BEIIECTB.
CTpOCHME 1 XUMUYECKOe CTPOSHHE KaK MOPSA0K COSAMHEHHUS aTOMOB B MOJIEKYJIE COTIIACHO MX BaJICHTHOCTH. OCHOBHBIE TTOJIOKEHUS
HOMCHKIIATYpa TEOPUU XUMHUYECKOTO CTPOEHHUS OpraHuyYecKux coeauHeHuit A.M. ByTiepoBa. YrieponHblii ckelneT opraHH4ecKoit
OpraHH9CCKuX MOJIEKYJBI. MONEKyJsIpHbIE W CTPYKTYpHBIE (pa3BEepHYTHIC, COKpAIIeHHBIE) XUMHUYECKHe (HOpMyNbl. 3aBUCHMOCTh 4
BEIICCTB CBOMCTB BEILECTB OT XMMHUYECKOTO CTPOEHUs MoJieKysl. M3omepusi U n3omepsl (CTpyKTypHas, TeoMeTpuueckas (Iuc-
TpaHc-uzomepus). KpaTHOCTh XUMUYECKOH CBSI3U.
[lonstne o ¢dynkuuonansHOM rpymme. [lpuHnunel kinaccupuKanuy OpPraHUMYECKHX coeluHEeHui. MexxayHapoaHas
HOMEHKJIaTypa ¥ PUHIIUTIEI HOMEHKJIATYPBl OPTaHMUYECKHX COeIMHEHUH.
HomeHnknarypa opraHu4eckux COeIWHEHUH OTAEIbHBIX KJAacCOB (HACHILEHHbIC, HEHACHIIICHHBIE U apOMaTHYECKUE
YIJI€BOAOPOBI, CIUPTHI, (PEHOJNIBI, albAETHIbl, KETOHbI, KapOOHOBbIE KHCIOTHI U aAp.) CocTaBiieHHE NOJHBIX H
COKpAIlIEHHBIX CTPYKTYPHBIX (OPMYJI OPraHUYECKHUX BEUICCTB OTICNBHBIX KIIACCOB, UCIONB3Ysl MX Ha3BaHHS 10 4
cUCTEMaTH4YeCKO HoMeHKIaType. PacueTsl mpocreiinen (popMysibl OpraHuIecKON MOJIEKYJIbl, HCXOAS U3 SIIEMEHTHOTO
coctaga (B %).
Tema 4.2. CpoiictBa | OcHOBHOE coaep:KaHue 8 OK 01
OpraHH9CCKuX OU3UKO-XUMHYECKHE CBOMCTBA OPraHMYECKHX COCJUHEHUH OTIENBHBIX KJIAacCOB (OCOOEHHOCTH KiaccU(UKAIMU H 6 OK 02
COCJIMHEHUH

HOMEHKJIATYphl BHYTPH KIIacCa; TOMOJIOTMYECKHH psaax W ol0mas Qopmyia; uzoMepus; (U3MYECKUE CBOKCTBA;
XUMUYIECKHE CBOMCTBA; CIIOCOOBI TTOTYICHHSI ):

— OpCACIILHBIC YTTICBOAOPOILI. FopeHHe METaHa KaK OJIUH U3 OCHOBHBIX UICTOYHUKOB TCIlJIa B IIPOMBIIIJICHHOCTHU U 6I>ITy.
CBolicTBa MMPUPOAHBIX YTJIICBOAOPOAOB, HAXOKACHUC B IPUPOJAC U IPUMCHCHUC AJIKAHOB;




— HENPEACIbHBIE W apOMATUYCCKHUC YIJICBOLOPOIBI. HOJ’II/IMCpI/ISaHI/Iﬂ OTHUJICHA KaK OCHOBHOE€ HaIIpaBJICHUE €TI0
HCIIOJIb30BAaHU. FOpeHI/IC AllCTHUJICHA KaK NCTOYHUK BBICOKOTEMIICPATYPHOI'O INTAMCHU [JIA CBAPKU U PE3KU MCTAJIJIOB,

— KHCJIOPOJICOIePKAIIUE COSAUHECHUS (CITUPTHI M MTPOCThIC 3(UPHI, (PEHOIIBI, AJTLJICTUIBI U KETOHBI, KAPOOHOBBIC KUCIOTHI
1 X npou3BoaHbIe). [IpakTryeckoe mpuMeHeHre STIISHTINKOIS, TIuleprHa, ¢perona. [Ipumenenne dhopmanbaernsia,
areTabAeTH/Ia, YKCYCHOW KUCIOTHL. MBLIa Kak COJIM BBICHINX KapOOHOBBIX KUCIOT. MOFOIIME CBOWCTBA MbLIA;

— a30TcoAepIKallne COCAUHEHUS (AMUHBI 1 aMUHOKHCIIOTHI, OCTIKH).

Knaccudukaius 1 0cOOCHHOCTH OpraHUYeCKUX peakiuii. Peakiinonnble ieHTpsl. Pagukaiel. [lepBoHayaibHbBIC TOHATHS
0 THUIAX U MEXaHU3MaX OPraHUYECKUX PEaKIHil.

Pemenne nenoyek npeBpaiicHuil Ha FEHETUYECKYIO CBSI3b MEK/y KJIACCAMH OPraHUYECKUX COESUHEHUN C
COCTABJICHMEM Ha3BaHUN OPraHUYECKUX COCIMHEHMM 10 TPUBUAIIBHON WIH MEXIYHApOIHON CUCTEMAaTUYECKON
HOMEHKJIaType. Pemenne pacueTHbIX 3a4a4 [0 YPaBHEHUSAM PEaKIUi C y9aCTHEM OpPraHUYECKUX BEIIECTB.

Tema 4.3.
Opranuueckue

OcHoBHOE CoI€PKaHuC

TeopeTI/lquKoe oﬁyqelme

OK 01
OK 02




BEIIECTBA B
KU3HENIEATEIbHOCTH
YeJloBeKa.
ITpousBoACTBO U

Bruoopranmyeckue coenunenus. [IpuMeHeHre u OHOIOTUYecKasi polib yriieBo1oB. OKUCIICHHUE YTIIEBOIOB — HCTOYHUK
SHEPTUH JKUBBIX OpraHu3MoB. OOiacTH HpUMEHCHHS aMUHOKHCIOT. IIpeBpaineHusi OCIKOB MUIM B OpraHU3ME.
Buonornueckue Gpynkumu OenkoB. buonornveckue GyHKIHUU )XUPOB. PoJib OpraHMYecKOi XUMHUU B PEIICHUH MTPOOIIeM
MHIIEBOM 0€30IaCHOCTH.

MIpUMEHEHUE HyknennoBsle Kucnotel: coctaB u ctpoeHue. Ctpoenne HykineoTunoB. CocraB HykiaenHoBbix kucnot (JHK, PHK).
OPTaHNYECKUX Poinp HyKIIEHHOBBIX KHCIIOT B KH3HEACSITEIbHOCTH OPraHU3MOB.
BEIIECTB B [Ipon3BOACTBO OpraHMYECKUX BELIECTB: MPOU3BOJICTBO MeTaHOJda, mnepepaborka Hedtu. [lommdThneH kak
MIPOMBIIUIEHHOCTH | KPYMHOTOHHAXXHBIM MPOAYKT XMMHYECKOro mnpousBoAcTBa. [Ipumenenue stuneHa. IIpom3BoacTBO M mpuUMEHEHHE
KaydyKa U pe3uHBI.
CuHTeTHYEeCKHE M HCKYCCTBEHHBIE BOJIOKHA, MX CTpO€HHe, cBoicTBa. [IpakTHueckoe HCIOIB30BaHHE BOJIOKOH.
CuHTeTHUYECKHE IUICHKH: H30JIALUS A IPOBONOB, MEMOpaHbl IUIsl ONPECHEHUsS BOJbI, 3AILUTHBIC IMJICHKHA [UIS
aBTOMOOMJICH, IUIACTBIPH, XHUPYpPrUdecKrue TOBA3KH. HOBBIE TEXHONIOTMM [daNbHEHILIET0 COBEPIICHCTBOBAHUS
MIOJIMMEPHBIX MaTepPUAIIOB.
Ponb opranndeckoil XuMuu B pellIeHUH MPOOJIEM SHEPTeTHUECKON 0€30IacHOCTH, B Pa3BUTUN MEIULIMHBI, CO3AaHUI
HOBBIX MAaTE€pHAaJIOB, HOBBIX HCTOYHUKOB SHEPTUH (ANbTEPHATUBHBIE HCTOYHUKHU SHEPTUH).
Pemenue nmpakTHKO-OpMEHTUPOBAHHBIX 3aJaHUH 110 COCTABICHUIO XUMUYECKUX PEAKLINH, OTPAKAIOIUX XUMHUYECKYIO
AKTHBHOCTb OPTaHMYECKUX COCIMHEHUH B Pa3NIMUHBIX cpefax (IPUPOIHBIX, OMOJIOTHIECKUX, TEXHOTEHHBIX).
KonTtpoannas padora 3
Pazpea 5. Kunernyeckue ¥ TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XMMUYECKUX peakuuii
Tema 5.1. OcHoBHOe coep:kaHne OK 01
Kuneruueckue Xumuyeckre peakuuu. Knaccnpukanus XuMHIECKUX peakiuii: o (azoBoMy cocTaBy (TOMOTEHHBIE M T€TEPOTeHHBIE), OK 02
3aKOHOMCDPHOCTH TI0 UCIIOJIb30BAaHUIO KaTaln3aTopa (KaTaJuTHYECKHe U HEKaTATUTHIECKHE).
HPOTEKAHNA CKOpOCTh peaklnu, €€ 3aBUCHUMOCTh OT PaziIM4YHBIX (PaKTOPOB: MPUPOJABI PEarupyrollnX BeIecTB, KOHLIEHTpPALUU
XUMHICCKHUX pearupyommx BelecTB, TeMrepaTypsl (mpaswino Banr-T'odda), mmomany peaknnoHHOW MMOBEPXHOCTH, HATHUHS
peaKuuii Katanu3aTopa. Posib kaTaim3aTopoB B IPUPOJAE U MPOMBIIIIEHHOM POU3BO/ICTBE.

BHCPFI/IH aKTHBalliH. AKTHBHpOBaHHBIﬁ KOMILJICKC. KaTaJ'II/ISaTOpBI u Karanm3. Poib KaTajlu3aTOpoOB B MPUPOAC U

MIPOMBIIIIEHHOM TTPOU3BO/ICTBE.




N3yueHne 3aBUCHIMOCTH CKOPOCTH XUMHUYECKOW PEaKIMU OT KOHICHTPAIUHU PearupyIoNIiX BEIICCTB H TEMIIEPATYPHI.

1. Jlabopatopnass pabota «OmpeneneHre 3aBUCUMOCTH CKOPOCTH peaklUuH OT Temmeparypel». HcciemoBanue
3aBUCHMOCTH CKOPOCTH PEaKIIMH OT TeMIepaTyphl. PacueT sHEpruu akTUBAIMU PEAKIIUU.
Pernrenue npakTHKO-OpUEHTUPOBAHHBIX 33JJaHUN HAa aHAITH3 AKTOPOB, BIUSIOIINX HA U3MEHEHUE CKOPOCTH XUMHYECKOI
peaxumu.

Koutpoabnasi padora 4

Paznean 6. JlucnepcHbie CHCTEMBI
Tema 6.1. OcHoBHoOE coepKanme OK 01
HAucnepcubie Hucnepcusie cuctemsl. Kommonansie cuctemsl. ICTHHHBIE pacTBOPEI. OK 02
CHCTEMBI M GaKTOPBI |PactBopeHne Kak (GH3MKO-XMMHUUECKHi mporecc. PactBopsl. CriocoGbl PHIOTOBICHHS PacTBOPOB. PacTBOPHMOCTS. OK 07
X YCTOHYHBOCTH MaccoBast 1051 pacTBOPEHHOro BewiecTBa. IIpeaenbHO JOMyCTHMbIE KOHLIEHTPAUUMU U UX HCIIOJIb30BAHUE B OLICHKE

sKoJoruueckoi 6ezonacHocT.Knaccudukanus aucnepcHbIx cucTeM no coctaBy. CTpoeHue U (akTOpbl YCTOHYUBOCTH

JHCIIEPCHBIX cUCTeM. Pacno3HaBaHMe MCTUHHBIX PAacCTBOPOB, KOJJIOWAHBIX PAaCTBOPOB U I'PyOOAMCIEPCHBIX CHCTEM.

Crpoenue munesuibl. PaccenBanue cBeta mpu NpOXoXJA€HUN CBETOBOTO My4Ka Yepe3 ONTUYECKH HEOAHOPOAHYIO CPELy

(> dexra Tunmans).

Pemenue 3agay Ha NPUrOTOBIICHHE PACTBOPOB.

Penrenne mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 33JaHWI Ha JWCIIEPCHBIE CUCTEMBI, HCIOJIb3yeMble B OBITOBOUM M

MIPOM3BOJCTBEHHON NEATEIBHOCTH YEJIOBEKa, C MO3UIMKA 3KOJOTMYECKOH 0e30MacHOCTH MOCIEACTBUM M IPaMOTHBIX

peneHuid TpodIieM, CBA3aHHBIX C XUMHEH.

KonTtpoannas padora 5
IIpodeccnonanbHO-OPUEHTUPOBAHHOE COlePKAHUE (CoAep:KaHUe NPUKJIATHOTO MOXYJINA)
Pazpea 7. Xumus B ObITY M IPOU3BOACTBEHHOI 1eSTEJILHOCTH YeJT0BEKA OK 01
Tema 7.1. OcHoBHOe coiepkaHue OK 02
Xumust B ObITY U Hogeiimme nocTmkeHNs] XUMIYECKON HAyKH 1 XUMHYECKON TeXHOIOTHH. PoJh XuMuu B 06ecriedeHns SKOIOTHIECKOH, OK 04
NPOU3BOJCTBEHHOM  |sHepreTHueckoil M MUIEBOH GE30IIACHOCTH, PA3BUTHH MeIUIMHEL. [[paBHIIa IONCKA U aHATH3a XUMHYECKOH OK 07
ACATEIILHOCTH rH(GOPMAIUHU U3 Pa3INYHBIX HCTOYHUKOB (Hay4dHas M y4eOHO-HayYHas
YeNoBeKa

JMTepaTypa, CpeacTBa MaccoBoit nHdopmaruu, cetb MHTEpHET)




Jkosoruyeckas 6€30MacHOCTb MOCIECTBUN OBITOBOM U MPOWU3BOICTBEHHOM JEATEIILHOCTH YeTIOBEKa, CBSI3aHHAS C
nepepaboTKOM BEIIECTB; MOUCK M aHAIN3 XUMHUSCKOW HHPOPMAITUHN U3 Pa3INYHBIX HCTOUHUKOB (HaydHas ¥ y4eOHO-
HayJHas JIMTepaTypa, CPeICTBAa MacCOBOM HH(pOpMAIuK, ceTh IHTEpHET U Ipyrue).

Keiico (¢ yuetom Oyaymiet mpodeccHoHaIEHOM NesITeTFHOCTH) Ha aHaTN3 HHPOPMAIIHX O TPOU3BOACTBEHHOM
JESTSIILHOCTH YEJI0BEKa, CBA3aHHOM C TIepepadOTKOMN U MOJTyYEHUEM BEIECTB, & TAKKE C IKOJOTHICCKOH

0E30IMaCHOCTBIO.

3amura keiica: [IpencrarieHue pe3ynbTaToOB PEIICHUS KEHCOB (BBICTYIUICHHUE C TIPE3CHTAIUCH ) 2

CamocrosiTeibHas padoTa -
CamocrosiTeqibHasi paboTa 2
I[IpomexxyTouHasi aTTECTALMS 1O TUCIUIINHE 3a4eT ¢ OlEeHKOI
Bceero 72







3.YCJOBUS PEAJIN3ALIAU ITIPOT PAMMBI OBIIIEOBPA3OBATEJIBLHON
JUCHUIIVIMHBI OY .09 XUMUA

3.1.Ans1 peaM3anuy MporpaMMbl JUCIUTUIMHBI IPEIYCMOTPEHBI CIICIYIOIIUE CIICIHATbHBIC
MTOMEIICHUS:
KaOuHer XumMuu i XUMUYEcKast 1a00paTopus.

ObopynoBanue kaOMHETa (HArJIAAHBIE MOCOOMS): HAOOPHI IAPOCTEPIKHEBBIX MOJEINCH
MOJICKYJI, MOACTH KPUCTAIUIMYECKUX PELICTOK, KOJUICKIIUU TPOCTHIX U CIIOKHBIX BEIIECTB W/WIIN
KOJUICKIIMH TIOJIMMEPOB; KOJJICKIMSI TOPHBIX TOPOA M MHHEpajoB, Tabimuna MeHjeneesa,
y4eOHbIe GUIBbMBI, IUGPOBBIC 00pa30BaTEIIBHBIC PECYPCHI.

Texuuueckue cpeacTBa 00yueHHsI: KOMIBIOTEP € YCTPOMCTBaMU BOCTIPOU3BEICHHS 3BYKa,
MPUHTEP, MYJIBTUMEANA-TIPOCKTOP C SKPAHOM, MYJIbTUMEIUIHAS JOCKA, YKa3Ka-PEe3eHTEp IS
IIPE3CHTALAMN.

3.2.AudopmanuonHoe odecriedeHre peau3auum NporpaMmmbl

3.2.1 lna peamuzauum OporpaMMbl OMOIMOTEUHBIM (OHA HMMEET MeYaTHblE U
JIIEKTPOHHBIE 00pa3zoBaTenbHblE W HMHMOPMAIMOHHBIE  PECYPChl, PEKOMEHJOBAHHBIC JUIS
UCIIOJIb30BaHUs B 00pa30BaTeNbHOM IMPOIIECCe, HE CTapIlle MSATH JIET C MOMEHTA U3aHHUs.

3.2.2 OCHOBHBIE HCTOYHUKH

1. Andunorenosa, M. B. Xumus: yu4eOHMK M IIPaKTHKYM Ul CPEIHEro IpoeCCHOHATILHOIO
obpazoBanus / U. B. Audunorenosa, A. B. badkos, B. A. [TonkoB. — 2-¢ u3., UCIIp. U IOT. —
Mockga: U3narenbctBo FOpaiit, 2022. — 291 c.

2. Wleromuxuna, H. A. O6mas xumus: yueonuk a1 CI1O / H. A. Illeromuxuna, JI. B. Munaesckas.
— Camnkr-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuii, A. B. Xumus: y4e6HMK M NPaKTUKyM s CPEJHEr0 HPO(ecCHOHAIBHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e u3j., mepepad. u gon. — Mocksa:
N3narensctBO FOpaiit, 2022. — 507 c.

4. Xumus: y4eOHUK s cpeaHero mpodeccuonanbHoro obpasosanms / 0. A. JleGenes, I'. H.
®danee, A. M. I'ony6es, B. H. IllanoBan; mox obmeli penakmueii I'. H. daneeBa. — 2-e us.,
nepepab. u gon. — Mocksa: U3parensctBo KOpaiit, 2022. — 431 c.

JlonoTHUTeIbHbIE HCTOYHUKHU
1. Xumus. 10 knace. Yriy0néunslii yposens : yueOnuk/ B.B. Epemun, H.E. Ky3smenko, B.1.
Tepenun, A.A. JIpo3nos, B.B. Jlyaun; mox pen. B.B. Jlyauna. — M.: [IpocBemenue, 2022. — 446,
[2] c.: m.
2. Xwumus. 11 knacc. Yrny6nénnsiii ypoBens : yueOuuk/ B.B. Epemun, H.E. Ky3smenko, A.A.
Hpoznos, B.B. JIynun; nox pen. B.B. Jlyauna. — M.: [Ipocsemenune, 2022. — 478, [2] c.: ui.

3. TI'ycesa, E. B. Xumus nns CI1O: yue6Ho-MeTonuueckoe mocodue / E. B. I'yceBa, M. P.
3uranmmna, JI. U. KynukoBa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4.
— TexcT: anexTponnsli // JlaHsb : anekTpoHHO-OMOIMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/196096 (nara obparienus: 14.10.2022). — Pexxum noctyna: 1jis
aBTOPH3. NOJIb30BATEIICH.

4. bnunos, JI. H. Xumus: yuebnuk ans CI1O / JI. H. biunos, U. JI. [lepdunosa, T. B. Cokonosa.

— 2-e m31., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-8114-7904-7. —

Texct: anexkTponHsli // Jlaub: anekrponHo-01OIMOTEYHAast cuctema. — URL:

https://e.lanbook.com/book/167183 (aara obparuenus: 14.10.2022). — Pexxum goctyma: ais

aBTOPH3. MTOJIb30BATENCH.

5.Yepuuxona H. 0., MemepsikoBa E. B. Pemraem 3agaun mo XuMuu caMOCTOATENBHO: yaeOHOE
nocob6ue / H. FO. Uepnukosa, E. B. MemepsikoBa — Cankt-Ilerepoypr: Jlans, 2022. — 328 ¢
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6.Pe3nnkoB B. A. COOpHUK ynpakHEHHI U 33/1a4 110 OPTraHWYECKON XUMHH: yaeOHoe nocooue /
B.A. Pe3nukoB — Cankt-IletepOypr: Jlans, 2021. — 226 c.
7.I'abpuensu O.C. Xumus: yueb. ais cty. npod. yueo. 3aseaenwnii / O.C. ['abpuensn, U.T.
OctpoymoB. — M., 2016.- 256 c.

8. I'abpuensn O.C. Xumus aiis npodeccuii u crenuanbHOCTeH TEXHUUECKOTo MPopuiis: yueOHUK
IUTSL CTY 1. yupexaeHuit cpea. npod. oopazosanusi / O.C. 'abpuensa, U.I'. OctpoymoB. — 4-¢ usn.,

crep. — M. : U3natenbekuil neHTp «Akagemus», 2017. — 272 c.

3.2.3 DaexTponnbie n3AaHus (3IEKTPOHHBIE PECyPChI)

1. hvsh.ru — Xypuan «Xumus B mKoe».

2. https://postnauka.ru/themes/chemistry — neknuu mo xumuu Ha caiite ITocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-monyssipHblii  MpoekT «3OneMeHThl Oonbiioil Haykm» (pusuka, Xumus,
MaTeMaTHhKa, aCTPOHOMUS, HAyKU O >KU3HM, Hayku o 3emie). HoBocTu Hayku, KHUTH, HAy4yHO-
HOIYJIIPHbIE CTaThbU, JIEKLIUH, SHIIUKJIONETUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit Hay4HO-IOIYJIIpHOTO XypHana «[lorenumam». XKypnan uznaércs ¢ 2005 r., ¢ 2011
I. — pasaes « XumMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

Caiit HayYyHO-TIOMYJISIPHOTO JKypHaa « XUMHUs U ku3Hb». XKypHan nznaércs ¢ 1965 r.
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4. KOHTPOJIb n OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOU JUCHUIIVIMHBI OY J1.09 XUMUA

KouTponb u oleHka pe3yibTaToB OOy4YeHMsI OCYIIECTBISIETCS IMpernojaBaTeieM B
MPOIECCe MPOBECHUS MPAKTUYECKUX 3aHITHIH WIA00pATOPHBIX pabOT, TECTUPOBAHUS, & TAKKE
BBITMOJTHEHHS 00Yy4aIOIUMUCS MHIMBUY alIbHBIX 3a/1aHUH, IPOEKTOB, Hccie1oBaHui. Pe3ynbTaThl
00y4eHUs ONPEEISAIOT, YTO OOyUarolmuecs JOKHBI 3HATh, IIOHUMATh U JEMOHCTPUPOBATHIIO
3aBEepIICHUH W3Y4YeHUs TUCHUIUIMHBL [ dopMUpOBaHUS, KOHTPOJIS U OLIEHKH PE3yJbTaTOB
OCBOCHHUS Yy4eOHOH JUWCIMIUIUHBI HCIONB3YeTCS CHCTEMa OIICHOYHBIX  MEPOIPUSTUH,
MPEJICTaBISIONIasi CO00M KOMIUIEKC Y4eOHBIX MEpOINpPHUSATHH, COIVIACOBAaHHBIX C Pe3yJbTaTaMH
oOyuenus u chopmynupoBanHbix ¢ ydetom DPI'OC COO (mpenMeTHbie pe3yNbTaThl IO
nucturnae) u I'OC CIIO.

Ne Monyis / Pazmen / PesynbTar 00yUeHus O11eHOYHBIE MEPOTPUATHS OK
Tema
| OCHOBHO# MOJTYJTh
11 CrpoeHnue aToMOB CocTaBisTh XUMUYECKHUE 1. Tect «Ctpoenue atomoB OK 01
XUMHYECKAX (hOopMyITBI COETUHEHHI B XUMHYECKHX JIEMEHTOB U
JJIEMEHTOB H COOTBETCTBHH CO CTENIEHBIO HPHPOJIa XUMUYECKOU CBSI3HY.
npupoza OKHCJICHUSI XUMHUYECKUX 2. 3a1auy HA COCTABJICHHUE
XUMUYECKOH CBA3U 3JIEMEHTOB, UCXOMS U3 XUMHYCCKHX HOPMYII
BAJICHTHOCTH 1 JIByXaTOMHBIX COETMHEHHUI
3JEKTPOOTPULIATENIEHOCTH (OKCHIIOB, CYTBhMIIOB,
TUJIPUIIOB U T.11.).
1.2 ITepunonnueckuii XapakTepu3oBaThb IIpakTHKO-OpHEHTUPOBAHHBIE OK 01
3aKOH # Tabmuia XUMHYECKHE 3JIEMEHTHI B TEOpETHUYECKHE 3aJaHHs Ha OK 02
J.1. Menneneesa COOTBETCTBHH C UX XapaKTepPU3aIUI0 XUMUIECKIX
MOJIO’KEHUEM B 3JIEMEHTOB: «MeTaudeckue /
MIEPUOAMYECKON CUCTEME HEMETAJUTMYECKUE CBONCTBA,
XUMHYECKHUX JIEMEHTOB 3IEKTPOOTPULIATENIEHOCTD U
H.N. Menneneena CpPOJACTBO K 3JIEKTPOHY
XUMUYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX AJIEKTPOHHBIM
CTPOEHHEM U TIOJIOKEHHEM B
MEPUOINYECKOICUCTEME
XUMHYECKUAX
anemenToB [[.M. MeHnneneeay.
2 Paznen 2. CocTaBnATh ypaBHEHUS U Kontponbsnas pabora
XuMudeckue CXEMbl XMMUYECKUX PEAKIIUI «CTpoeHHe BelecTBa 1
peaknmn XMMHYCCKHUC PCAKILINH»
2.1 Tune xXuMHuUecKux CocTaBnsTh peakuuu 1.3amauu HA cocTaBIeHUE OK 01
peaxkuuii COEIMHEHMUS, PA3JIOKECHUS, YpaBHEHUHN peakiiuii:
oOMeHa, 3aMelleHus, — COCIMHCHMUS, 3aMCIICHUA,
OKHMCJIMTCIIBHO - paszioxeHus, 0OMEHa U PEaAKIIHIAC
BOCCTAHOBHTEIIPHBIC PEAKIIMUH | yqacTHeM KOMILIEKCHBIX
peaxin COCTMHEHUI (Ha TIpUMeEpe
KOMILIeKc000pasoBanys (Ha TUIPOKCOKOMILIEKCOB AFOMUHHS U
npumepe LIMHKA);
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THAPOKCOKOMILIEKCOB
AJTIOMHUHHUS U ITHHKA) C
Y4acTHEM HEOPTaHUUECKUX
BEILIECTB

— OKHCITUTEIHHO-
BOCCTaHOBUTENBHBIX PEaKINii C
WCIOJIb30BaHUEM METO/1a
AIIEKTPOHHOTO OajaHca;

— C y4acTHeM KOMIUIEKCHBIX
coeMHEeHU (Ha mpuMepe
TUIPOKCOKOMILIEKCOB IIMHKA U
AJTIOMHHHSA).

2. 3agaun Ha pacder
KOJIMYECTBCHHBIX XapaKTEPUCTUK
MPOYKTA PEAKINH COCTNHEHHIS,;
MacCOBONIIIM 00BEMHOMN 0TI
BBIX0J1a MPOAYKTA PEaKIUU
COCIIMHEHUSI OT TCOPETUICCKU
BO3MO’KHOT'O; 00bEMHBIX
OTHOIIICHUH T'a30B;
KOJMYCCTBCHHBIX XapaKTCPUCTUK
WCXOHBIX BEIIECTB U MPOITYKTOB
peaxiuu;Macchl (00BeM,
KOJIMYECTBO BEIISCTBA) MPOIyKTa
peaKIu, eCiIu OJHO U3 BEIIECTB
JTAaHO B BUJIE pacTBOpa €
ONpEAEIECHHOMN

MacCOBOH J10JIEW paCTBOPEHHOIO
BEIIeCTBA.

2.2 DNEeKTPOTUTHYECKAS CocTaBnaTh ypaBHEHUS 1. 3amanus HA cocTaBIICHIE OK 01
JCCOLMAIHS U XUMHYECKUX PEAKIIMU HOHHOIO | MOJIEKYJISPHBIX ¥ HOHHBIX peaKIlnii
HNOHHBIA 0OMEH o0MeHa ¢ yyacTuem C y4aCTHEM OKCHJIOB, KHCIIOT,
HEOPraHWYECKUX BEILECTB OCHOBaHUH U COJeH, HOHHBIX
peaKuuii TuapoJIn3a CoJei,
YCTaHOBJICHHE U3MECHEHUS
KHCJIOTHOCTH CPEJIBL.
2. JIaGoparopHas pabora
«Peakuunu rugponuzay.
3 Pazpen 3. UccnenoBars cTpoeHue u KonTponbsHas padora
Crpoenue u CBOIICTBAa HEOPTAHUYECKHX «CBOMCTBa HEOPraHHYECKUX
CBOWCTBa BEILIECTB BEIIECTB
HEOPraHN4ecKuX
BEIIECTB
3.1 Knaccudukanms, Knaccudpuumposatsb 1. Tect «Homenknarypa u OK 01
HOMEHKJIaTypa u HEOpraHMYeCcKHe BEIeCcTBa B Ha3BaHHE HEOPTaHUYECKUX
CTpOeHHE COOTBETCTBHH C UX CTPOCHHUEM | BEIIECTB HCXOJS U3 HX
HEOPraHMYEeCKHX XMMHUYECKOH (POPMYIIBI WK
BEIIECTB COCTaBJIEHHE XUMHUYECKON

(hOpMYyJIbI UCXO/IS U3 HA3BAHMSI
BEILECTBA 10 MEKyHAPOAHOM
WM TPUBHAILHOU
HOMEHKIIAType».

2.3aauM Ha pacdeT MacCOBOM
JTOJTN (MAaCChl) XUMUYECKOTO
ayeMeHTa (COeTUHEHHS) B
MOJIEKYJIe (CMECH).
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3.IIpakTuueckue 3aqaHus Mo
KJaccu(UKaINU, HOMCHKIIATYPEH
XUMHYECKAM opMyiamMm
HEOPTaHUYCCKUX BEIICCTB
Pa3INYHBIX KJIACCOB.

4. TlpakTrueckue 3aIaHus Ha
onpeeIeHIe XUMUUECKOM
aKTUBHOCTH BEIICCTB B
3aBUCHUMOCTH BHJIa XHMUYECKOH
CBSI3U ¥ THITA KPHCTAIUTNIECKOM
pEIIeTKY.

3.2 dusuko- VYcTanaBnuBaTh 3aBUCUMOCTD 1. Tect «OcobeHnoctn OK 01
XUMHYECKUE (HHU3UKO-XUMHYECKHX CBOHCTB XUMHUYECKUX CBOMCTB OKCHJIOB, OK 02
CBOWCTBa HEOPraHUYECKHUX BELIECTB OT KHCJIOT, OCHOBAaHHUH, aM(pOTEPHBIX
HEOPraHUYeCKUX CTPOCHUS aTOMOBH MOJIEKYJ, @ | THIPOKCHIIOB U COJICH».

BEILIECTB TaKX€e THIAa KPUCTAIUINIECKOM 3agaHus Ha COCTaBIICHHE

peLeTKu YpaBHEHUH XUMHUYECKHUX PEAKLIUHN C

Y4acTHEM TPOCTHIX UCIIOKHBIX
HEOPTraHMYECKHUX BEIICCTB!
OKCHJIOB METAJJIOB, HEMETAJUIOB U
aM(OTEpHBIX SJIEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHUI 1 aM()OTEPHBIX
THUIPOKCUIOB, HEOPTaHUIECKUX
COJIEH, XapaKTEPU3YIOIIHX X
CBOWCTBaM CHOCOOBI MTOTyYCHHS.
IIpakTHKO-OpHUEHTUPOBAHHBIC
TEOpEeTUYECKUeE 3a/IaHHs Ha
CBONCTBA U IIOJIy4ECHUE
HEOPraHMYECKHUX BELIECTB. 4.
JlaboparopHas padora
«CBolicTBa METAILIIOB U
HEMETAIJIOBY.

3.3 IIponsBoacTeo O00CcHOBBIBAaTH 3HAYCHUE U IIpakTHKO-OpUEHTHUPOBAHHBIE OK 01
HEOPraHMYECKUX NPUMEHEHNE HEOPTaHMUECKIX 3aJ]aHus TI0 COCTABJICHUIO OK 02
BEIIIECTB. BEIIECTB BOBITOBOH 1 XMMHUYECKUX PEaKIUH ¢ ydacTueM
3HavyeHne u MPOU3BOJICTBEHHOMN HEOpPraHMYECKHUX BEIIECTB,

MIpUMEHEHUE B JEeSITEIBHOCTH YeJIOBEeKa UX UCTIOJIb3YEMBIX JJISI UX

OBITY u Ha (hU3BUKO-XUMUYECKIUMH UAeHTU(OUKAIIAN U

MIPOU3BO/ICTBE CBOWCTBAMH MPOMBIIIIJIEHHBIX CIIOCO00B
MOy YEHUSI.

4 Paznen 4. Ctpoenne Hccnenosats cTpoenne n Kontponbsnas pabora
U CBOMCTBa CBOICTBA OpPraHMYECKUX «CTpyKTypa 1 CBOMCTBA
OpTraHUYECKUX BEILIECTB OpPraHUYECKUX BEILIECTBY
BEIIECTB

4.1 Knaccudukanms, Knaccudpuumposatsb 1.3aganus Ha cocTaBIEHUE OK 01
CTpOCHUE U OpraHUYECcKHUE BEIECTBA B Ha3BaHWH OPTaHUYECKUX
HOMEHKJIATypa COOTBETCTBUHU C UX COEJIMHEHUH 110 TPUBUAJIBHON
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OpPTaHMYECKUX CTPOCHUEM WA MEKAYHAPOAHOU
BEILIECTB CHCTEMAaTUYECKOMI
HOMEHKIIaType.
2.3amaHus Ha COCTaBJICHHUE
TTOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (OPMYTT
OpraHUYECKUX BEIECTB
OTJeNBHBIX KIaCCOB.
3. 3amaun Ha onpeaeIcHHe
npocreiimeit Gopmyst
OpPraHU4ecKON MOJIEKYJbI, UCXOIs
M3 DJIEMEHTHOTO cocTaBa(B %).

4.2 CBolicTBa VcranaBiuBaTh 3aBUCUMOCTD 1.3aganus Ha cocTaBiIcHUE OK 01
OPraHUYECKUX (HHU3UKO-XUMHYECKHUX CBOHCTB YpaBHEHUN XUMHYECKUX OK 02
COEJIMHEHUM OPraHUYEeCKUX BEIIECTB OT peakuuii ¢ yyacTueM

CTPOCHUS MOJICKYJT OpraHUYECKUX BEIECTB Ha
OCHOBAaHWH HX COCTaBa U
CTPOEHUSI.
2.3amaHus Ha COCTaBJICHHUE
YPaBHEHUN XUMUUYECKUX PEAKIIUM,
WLTIOCTPUPYIOIINX XUMHYECKHES
CBOICTBA C YYETOMMEXaHU3MOB
MPOTEKAHUS TAaHHBIX PEaKkui 1
TEHETUYECKOH CBS3U
OpPTaHMYECKUX BEIIECTB Pa3HBIX
KJIACCOB.
3.PacuyeTHble 3a1a4H 110
YpaBHEHUSIM peakUuui ¢
Y4aCTHEM OpPTraHUIECKUX
BEIIECTB.

Jlaboparophas pabota
«llonyuyenne rTrIIcHA H
HU3yUYEHUE €TO CBOMCTBY.

4.3 Opranundeckune O00CcHOBBIBAaTH 3HAYCHUE U IIpakTHKO-OpUEHTUPOBAHHBIE OK 01
BEIIIeCTBA B MPUMEHEHUE OPraHuYeCKUX 3aJ]aHusl TI0 COCTABJICHUIO OK 02
KHU3HEESITEITBHOCTH BEIICCTB B OBITOBOW M XMMUYECKUX PEaKIUi ¢ ydacTueM
YeloBeKa. MTPOU3BOACTBEHHOM OpraHUYECKUX BEIECTB,

[IpownsBoacTBo u JIeSATEIIbHOCTH YeJIOBeKa UX WCTIONB3YEMBIX JUIS UX
MIpUMEHEHHUE (U3NKO-XUMUUECKUMH UACHTHU(QHUKALUY B OBITY U
OpPraHUYECKUX BEIIECTB| CBOHCTBAMHU MTPOMBIIIUIEHHOCTH.

B MTPOMBIIIUIEHHOCTH

PaznenS.Kunetnueckue| MccnenoBarth KHHETHUECKHE U KonTtposbHas pabota

U TEPMOAVHAMHUYECKHE | TEPMOINHAMUYIECKIE «CKOpOCTh XMMHUYECKOH peakiuum»
3aKOHOMEPHOCTH 3aKOHOMEPHOCTH MPOTEKAHUS

MPOTEKAHUS XUMHAYECKHX PEaKIni

XUMUYECKUX PEaKIUil

51 Kunernueck Uccnenosars BIusiHUE 1. [IpakTHKO-OpUEHTUPOBAHHBIC OK 01
ne KOHIICHTPAIMH PearupyroIIux 3ajJ]aHus Ha aHa3 (PakTopoB, OK 02
3aKOHOMEPHO BEIIECTB U BJIMAIOLINX Ha U3MEHEHUE
CTH TeMIIepaTypsl Ha CKOPOCTh CKOPOCTH XMMUYECKOH PEaKIH.
MPOTEKAHUS XUMHAYECKHX PEaKINi
XUMUYECKUX
peakiuit

Pazgen 6./lucriepcHbie CUCTEMBI
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6.1 JucnepcHsl Pa3nuuaTe ucTUHHBIE 1. 3agaun Ha npuroToBieHKE OK 01
€ CUCTEMBI PacTBOPBI, KOJLIOUIHBIE PacTBOPOB. OK 02
" (haKTOpHI pacTBOPHI U [TpakTHKO-OpUEHTUPOBAHHEIC
ux rpyOoaucepcHbie pacueTHbIC 3aJaHHs Ha
YCTOWYHBOC CHCTEMBIHA OCHOBE JIUCTIEPCHBIE CUCTEMEI,
™ XUMHYECKOTO WCIIOJIb3yEMbIE B OBITOBOM U

JKCIIEPUMEHTA MPOU3BOCTBCHHOM
JIeSITEIbHOCTH YeJI0BEKa.

7 Paznmen 7. OreHNBaTh MTOCIIEACTBHS 3ammuTa Keiica (¢ yaeTrom OK 01
Xumusi B OBITY U OBITOBOY U Oyayuiei mpohecCuoHaNbHON OK 02
MPOU3BOICTBEHHOU MPOU3BOJICTBEHHOMU JICSITEIIHHOCTH) OK 04
e TeTbHOCTH JIeSITEIbHOCTH YeJI0OBEKa C OK 07
YeJnoBeKa MO3ULUN YKOJIOTHYECKOU

0€e30IaCHOCTH
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