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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOI'O IIPEJIMETA
OVIIL.04. XUMMUSA

1.1. Ob6sacTh NPpUMeEHEHHUs TPOTPAMMBI

Pabouas mporpamma yueOHOro MpeaMeTa SBISETCS YacThIO IMPOTPaMMbl TMOATOTOBKHU
CIELHMAINCTOB CpeiHero 38eHa B coorBeTcTBUM ¢ PI'OC cpennero obmero oopasosanusi u PI'OC
o crienuaabHOCTH (cneruanbHocTsIM) CITIO 26.02.01 Dkcrutyaranus BHyTPEHHUX BOJAHBIX Ty TEH.
1.2. MecTo y4eOHOro mpeamera B CTPYKType NPOrpaMMbl NOATOTOBKH CIIEIHAJHCTOB
CpelHero 3BeHA: JMCLUUIUIMHA BXOJUT B 00IIeoOpa3oBaTeNbHasi MOATOTOBKA 0O0s3aTeibHbIC
y4eOHbIE IPEIMETHI.
1.3. lesn u 3a1a4m y4eOHOro nmpeaMera — TpedOBaHMs K pe3yJbTaTaM OCBOEHHUSI YUeOHOI0
npeaMera

dopMHUpoOBaHHE Y CTYACHTOB MPEACTAaBICHUS O XUMHYECKOH COCTaBIsIOIIEH

€CTECTBEHHO-HAYYHOW KapTHHBI MUPa KaK OCHOBBI MPUHATHUS PELICHUN B )KU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYaIlUsIX, OTBETCTBEHHOTO MOBEJICHUS B IPUPOIHOI cpee.
3agayu yuyeOHOro npeamera:

1) chopmupoBarh TOHHMMaHHUE 3aKOHOMEPHOCTEW  MPOTEKAHUS  XUMUYECKUX
MPOILIECCOB U SIBJICHUN B OKPYXKarOIIei cpejae, eJT0CTHOW HayYHO! KapTUHBI MUpa,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YyMEHHUS COCTaBIATH (OPMYIbl HEOPraHWUYECKUX U OPraHUYEeCKUX
BEIIECTB, YPaBHEHUS XHMHUYECKHX  pEaknuid, OOBACHATH HMX  CMBICI,
UHTEPIPETHUPOBATH PE3yIbTAThl XUMHUYECKUX IKCIEPUMEHTOB,

3) chopmupoBath HaBBIKH MPOBEACHUS MPOCTEUIINX XHUMHUYECKUX
SKCIEPUMEHTAIBHBIX HCCIENOBaHUM ¢ coONtoleHueM TMpaBuiI 0e30MacHOro
oOparieHus ¢ BeluecTBaMu 1 J1a0opaToOpHBIM 000PyIOBAHHUEM;

4) pa3BuUTb YMEHMS HCIOJb30BaTh HHPOPMALMIO XHUMHUYECKOro XapakTepa U3
Pa3IUYHBIX HCTOYHUKOB;
5) chopmupoBaTh yMeHHUsS NPOTHO3UPOBATH IOCIEICTBHUS CBOEH ACATEIBHOCTU U
XUMHYECKUX MPUPOJTHBIX, OBITOBBIX U TTPOU3BOJICTBEHHBIX MIPOLIECCOB;
6) chopmupoBaTh NOHMUMAHHME 3HAYMMOCTH JOCTHXKEHMI XHMHUYECKOW HayKu U
TEXHOJIOTUH JIJIST pa3BUTHUS CONMAIILHON M MPOU3BOJACTBEHHOU cep.
1.4. Konn4yecTBo 4acoB Ha 0CBOCHHE IPOrPaMMBbl y4e0OHOI0 IpeaAMeTa:
Ounas popma odyuenusn
MaKCUMaJIbHON y4eOHOW Harpy3ku oOyuatomierocsi 36 4acoB, B TOM YHUCIIE:
00s3aTenbHON ayAUTOPHOI y4eOHOIl Harpy3ku oOyuatomierocst 36 4acos;
CaMOCTOsTeNIbHON paboThl oOyuatorierocs 0 4acos.
3aounan ¢hopma odyuenusn
MaKCHUMaJIbHON y4eOHOW Harpy3ku oOyuatomierocst 36 4acoB, B TOM YHUCIIE:
00s13aTenbHON ayAUTOPHOI yueOHO#l Harpy3ku oOyuatomierocst 10 yacos;
CaMOCTOSITeNIbHON paboThl oOyuatorierocsi 26 yacos

Koxn n [InanupyeMble pe3yabTaThl OCBOCHUS JUCIMIIINHBI
HauMEHOBaHUE oOurne JTUCIUILINHAPHbBIE
bopMupyeEeMBIX
KOMIETEHIU U

0K.01. BriOupats | B yacTu TpynoBoro - BJIAJETh CHUCTEMOM XUMHUYECKHUX
CIOCOObl pelIeHUs | BOCIUTAHUA: 3HAHUH, KOTOpas BKJIIOYAET
3aja4 - TOTOBHOCTH K Tpy.y, OCHOBOIIOJIararoIme HOHSITHSA
npodecCHOHAIBLHON | OCO3HAHHUE IIEHHOCTH (XuMHUYeCKui 3JIEMEHT, aToM
JESITeJIbHOCTH MacTepcTBa, TPYA0I00HE; JIEKTPOHHAsi 000JI0UKa aToma, s-,p-,
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NPUMCHHUTCIBHO
Pa3INnYHBIM
KOHTCKCTaM

K

- TOTOBHOCTb K aKTHUBHOU
NEITEILHOCTH
TEXHOJIOTUUECKOU "

COIIMAJIbHOM HaNpaBJICHHOCTH,
CIIOCOOHOCTh MHMIIMUPOBATD,

IUIAHUPOBATD u
CaMOCTOSITEIILHO ~ BBITIOJIHSTH
TaKyIo JesITeIbHOCTD;

-  UWHTEpeC K Pa3IuIHBIM
chepam  mpodeccroHanTbHON
JIeATEeTLHOCTH,

OsBJianenue
YHHBepPCAJbHBIMU
Y4eOHbIMU
MO3HABATEJILHBIMH
JeHCTBUSIMH:

a) 0Oa3oBble JIOTHYeCKHE
AeMCTBUA:

- CaMOCTOSITENILHO
(dbopMyIMpoBaTh "
aKTyaJIu3upoBaTh MpodIEMYy,
paccmaTpuBaTh ee
BCECTOPOHHE;

- yCTaHABIINBATh

Cym@CTBCHHHﬁ IIPHU3HAK WA
OCHOBAaHMC I CpaBHCHMHA,

Kiaaccu(uKanuu u
000011IeHHS;

- OIpeIENATh (S 0%
JIESITEIILHOCTH, 3a/1aBaTh
napamMeTpel M KPUTEPHH WX
JOCTHIKCHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U
[IPOTUBOpEYUs B

paccMaTpUBAEMBbIX SIBICHUSX;
- BHOCUTh KOPPEKTHUBHI B
JIESATEIbHOCTD, OILICHMBATh
COOTBETCTBHEC pe3yJIbTaTOB
LEeIsM,  OLIEHUBaTh  PHUCKHU
MOCJIECTBUN NeSITEIbHOCTH,
- pa3BuBaThb  KpeaTHMBHOE
MBIIUJIEHUE TPU  PELHICHUU
JKU3HEHHBIX TTPo0IieM

0) 6a3oBbIe

HCCJIeA0BATEIbCKHE
JeHCcTBHA:

- BIIAJCTh HaBBIKAMU y4eOHO-
HUCCIIEN0BATENbLCKOMN "
MIPOEKTHOMN JeSITEILHOCTH,
HaBBEIKAMH paspemieHus
npobiuewm;

d-anexTpoHHBIE OpOMTATN aTOMOB,
WOH,  MOJIEKYJa,  BAJEHTHOCTb,
NEKTPOOTPULATENBHOCTb, CTEIIEHb
OKHCJICHUS, XHMMHYECKasi  CBs3b,
MOJIb, MOJISIpHAsl Macca, MOJIPHBIN
00BEM, YIJIEPOIHBIN CKEJIET,
(GyHKIMOHANBHAS TPYIINA, pajuKall,
U30Mepus, H30MEpBHlI,
TOMOJIOTUYECKUN  psiZl, TOMOJIOTH,
YIJIEBOJOPOABIL, KHCIIOPOJI- u
a30TcojepKallne COEIMHEHUS,
OHMOJIOTMYECKH aKTHBHBIC BEIIECTBA
(yryieBompl, )KUPHI, OCIIKH ), MOHOMED,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS,
KpUCTAJUIMYECKasi pEUIeTKa, THIIbI
XUMHUYECKUX peakuui
(OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE,
SHAO0TEPMUYECKUE, peakuuu
HOHHOTO oOMeHa), pacTBop,
JJEKTPOJIUTHI, HERJIEKTPOJIUTHI,
3JEKTPOJIUTUYECKOE  JIUCCOLMALIUS,
OKUCJIUTETD, BOCCTaHOBUTEb,
CKOPOCTb XMMHMYECKOM peakiuu,
XMMHYECKOE PaBHOBECUE), TEOPUU U
3aKOHBI  (TeOpUs  XMMHYECKOTO
CTPOCHHMSI OPraHWYEeCKUX BELIECTB
AM. bytneposa, TeopHUst
BJIEKTPOJIUTUYECKUN  TUCCOIMALINH,
NIEPUOIUYECKUI 3aKOH ..
MenjgeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUN  SI3bIK  XHUMHUHU,
(akTOIOTHUECKUE  CBEJIEHHS O
CBOMCTBax, COCTaBE, IOJYYCHUU U
6e30macHOM MCIIOJIb30BaHUU
BAKHEHIINX  HEOPraHWYEeCKUX U
OpPraHMYECKHUX BELIECTB B OBITY U
MPaKTUYECKON NeSITeIbHOCTH
YeII0BEKA;

- yYMETb BBISBIATH XapaKTEpHbIE
IIPU3HAKU U B3aUMOCBSI3b H3YyUEHHBIX

9K30- n

MTOHSATHUH, IIPUMEHSATH
COOTBETCTBYIOLIEE IIOHATHE IIpU
ONMCAaHUU CTPOCHHUS M CBOMCTB

HEOPraHWYECKUX U OPraHUYEeCKHUX
BEIIECTB W UX [PEBpaAlICHUN;
BBISIBJISITh B3aUMOCBSI3b XUMUYECKUX
3HaHUHN c MOHSITUSIMH u
MPECTABICHUSAMU IPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;




- BBISIBIIATD MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U "
aKTyaJIn3UpOBaTh 3ajauy,
BBIJIBUTaTh  TUIIOTE3y €€
perieHus, HAXOJIUTh
apryMEHThI JUISL
JI0Ka3aTenbCTBa CBOUX
YTBEPKJICHH, 3a/1aBaTh
napamMeTpsl U KpUTEpUU
pelieHus;

-aHaJU3MUPOBATh IIOJYUYCHHbBIE
B XOJ€ PpELICHHsS 3aJa4yu
pe3yJbTaThI, KPUTUYECKU

OIICHHBATh UX JOCTOBEPHOCTD,
MIPOTHO3MPOBATh U3MCHEHHUE B
HOBBIX YCJIOBHUSIX;

-yMETh TEePCHOCUThL 3HAHHS B
MO3HABATEIIBHYIO u
MPAaKTUYECKYIO obnacTu
JKU3HEIEITENbHOCTH;

-yMETb UHTETPUPOBAThH 3HAHHMSI
U3  Pa3sHBIX  TMPEIMETHBIX
obnacreii;

-BBIJIBUTATh  HOBBIC  HJIEH,
npejiaraTh OpUTHHAIbHBIC
MOJIXOJTBI U PEIICHUS;
-CIIOCOOHOCTB HX
HCIIOJIE30BaHUS B
[MO3HaBaTEILHOU U
COLIMAIbHON NTPAKTHKE

- YMETH HCIOJIb30BAThH
HaWMEHOBaHUS XUMHUYECKHUX
COEMHEHHI MEXIYHAPOIHOTO

CO103a TEOPETUYECKOMN U TPUKJIIATHON
XUMUHA W TpPUBHAIbHBIC Ha3BaHUs
BOXHEHMIINX  BEIIeCTB  (ITHIIEH,
alleTHUJIEH, [JIMLEPHH, denon,
(dbopManbaerua, yKCycHas KHCIOTa,
[JIMUMH, YTapHbIA ras, YrJIeKHCIbIA
ra3, amMMHUaK, TalleHas W3BECTb,
Herami€Hasi U3BeCThb, IUThEBas COJA U
IPYTUX), COCTaBIATH  (POPMYIIBI
HEOPraHUYECKUX U OPraHUYECKUX
BEILLECTB, YPAaBHEHUS XUMHUYECKHUX
peakuuid, OOBSICHITH WX CMBICI;
NOATBEPKIATh XapaKTEpHbIE
XMMHYECKHE CBOWCTBA  BEIIECTB
COOTBETCTBYIOIIMMHU
SKCHEpUMEHTaMHM W 3aluCsIMU
YPABHEHUN XMMUYECKUX PEAKIUM:
-YMETb YCTaHaBIIMBATh
MPUHAJICKHOCTh M3YUYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX
BEIIECTB K OIIPEJIEIICHHBIM KJlaccaM U
rpyImnmam COEIMHEHU,
XapakTepu3oBaTh UX COCTaB U
BAKHEUILIME CBOWCTBA; OMNPEIEIAThH
BU/IbI XUMHUYECKUX CBsi3eH
(xoBasileHTHaA, MOHHas,
MeTaJJIn4yecKasi, BOJOPOIHASA), THUIIbI
KPUCTAJUIMYECKUX pEeLeToK
BEIIECTB; KJIaCCU(PHUITUPOBATH
XUMHUYECKON pPEeaKlnu;

- c(hopMupoBaTh MpPEICTaBICHUS: O
XUMHYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOU KapTUHBI
MUpa, POJM XHMHHM B TO3HAHUU
SBJICHUM TIPUPOBI, (POPMUPOBAHUU
MBIIJIEHUS U KYJbTYpbl JUYHOCTH,
e€ (yHKIMOHAIBHOW TPaMOTHOCTH,

HEoO0X0 1Mo ISt peLeHus
MPaKTUYECKUX 3a1a4y u
9KOJIOTMYECKH 000CHOBAaHHOTO

OTHOLIEHUS K CBOEMY 3I0POBBIO U
MIPUPOIHOM CPEE;

- YMCTb IPOBOJUTH PaCUECTHI 110
XUMUYECKUM dbopmynam u
YpPaBHEHUSAM XUMUYECKUX PEAKIUH C

HCIOJIb30BaHUEM buznuecKux
BEJINYNH, XapaKTEepU3YIOIIUX
BelIeCcTBa c KOJIMYECTBEHHOM
CTOPOHBI: MacCHl, o0beMa




(HOpMmaslbHBIE ~ yCIIOBUSI)  Ta3oB,
KOJINYECTBO BEIIIECTBA;
UCIIOJIb30BATh CUCTEMHBIE

XUMHYCCKUEC 3HAHHA IJId HNPUHATHA
peH_ICHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX
CUTyalusix, CBA3aHHBIX C
BCIICCTBAMM U UX IMMPHUMCHCHUCM

OK 02.
Hcnonb3oBars
COBpEMEHHBIE
CpezacTBa MOUCKa,
aHanusa u
HUHTEPIIPETAINH
nHpopManuu u
MH(pOPMAaILOHHbIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSTEeTbHOCTH

B odJacTn IEeHHOCTH
HAYYHOTI'0 MO3HAHUS:
-cOpMHPOBAHHOCTH
MHUPOBO33pPEHUS],
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHE
O0IIECTBCHHOM
OCHOBAaHHOTO Ha  JHajore
KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHMIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHDE;
-COBEPIIICHCTBOBAHUE
SI3BIKOBOM M YHUTATEIBCKOM
KYJIBTYpbI KakK cpeacTBa
B3aHMOJICUCTBHUA MEXIY
JIIOJIbMU U TO3HAHUS MUPA;

YPOBHIO
HayKH U
MPAKTUKH,

-OCO3HAHHE LIEHHOCTH
Hay4YHOU JIeSITEILHOCTH,
FOTOBHOCTH OCYIIECTBIISITh
MIPOEKTHYIO Hu
HCCJIEI0BATENBCKYIO
JeATEIbHOCTh UHANBUYAJIBHO
U B TPYIIIE;

OBiaaaenue
YHHBEPCAJbLHbIMH
Y4eOHBbIMH
NMO3HABATEJIbHbIMH
JeHCTBUSIMU:

B) padoThI ¢ HHpOpPMAaLHeii:
-BJIAJIETh HaBBIKAMH

MOJIYyUCHUA I/IH(l)OpMaLH/II/I u3
HCTOYHHWKOB pa3HbIX THIIOB,

-YMETh IIJIAHUPOBATHh W BBIIIOJIHATH

XUMHYECKHUI JKCIIEPUMEHT
(npeBpaieHue OpraHUYEeCKUX
BEIIECTB npu HarpeBaHuy,

MOJTy4YEeHHUE STUICHA U U3YUYEHHE €ro
CBOICTB, KAYECTBEHHbBIN PEAKIIMU Ha

aNBACTHIBI, KpaxMal, YKCYCHYIO
KHCJIOTY; JeHaTypanusi OEJIKOB Npu
HAarpeBaHWHW, IIBETHBIC  PEAKIINU
OEeJKOoB; IIPOBOJUTD peakuuu

MOHHOTO OOMEHa, OIpeNeysaTh CperLy
BOJIHBIX PacTBOPOB, Ka4eCTBEHHBIN
peakiuu Ha cynbdar-, kKapOoHaT- U
XJIOPU/I-MOHBI, HA KATHOH aMMOHHUS;
pelaTh SKCIIepUMEHTAIbHBIC 33141
o TeMaM «Merannbpy 51
«Hemerannb») B COOTBETCTBHH C
IpaBWJIAaMU TEXHUKU O€30IaCHOCTH
npu OOpalleHUI0 C BEIIeCTBAMU U
1a00paTOPHBIM 000py0BaHUEM;
IPEICTaBIATh pe3yNIbTaThI
XUMHYECKOTO IKCIEpUMEHTa (Gopme
3arucu ypaBHEHUH
COOTBETCTBYIOIIMX  pEakuud U
(opMyIMpOBaTh BBIBOJIBI HA OCHOBE
ITHX PE3yJIbTaTOB;

-yMETh aHAJIU3UPOBATh XUMHUYECKYIO
UHPOpPMALIMIO,  TOJIyY4aeMyl M3
pa3HBIX ~ WCTOYHUKOB  (CpencTB
MaccoBo  MH(popmMamuu,  CeTh
WnuTepuer u npyrue);

-BJIaICTh  OCHOBHBIMH  METOJIaMU
HAyYHOTO TIO3HAHUS BEIIECTB U

CaMOCTOSITENIBHO XMMHUYECKHX sIBJICHUH (HaOuto/1eHue,
OCYILECTBIISATh IIOUCK, aHAIU3, | U3MEPEHHUE, HKCIEPUMEHT,
CHUCTEMATU3ALNIO0 U | MOZETHPOBAHNE);

MHTEpIIpETalMi0 UHPOPMALIUU | -yMEeTh NPOBOJUTH Pacdy€Thl IO
pasNMYHBIX BHJIOB U (OPM | XUMHUYECKUM dopmynam u
MIpeJICTaBICHHUS, YpaBHEHUSAM XUMHUYECKHX PeaKuil ¢
-C03/1aBaTh TEKCTBI B | UCIIOJIb30BAHUEM du3nuecKux
pa3auuHbIX  ¢dopMaTax  C | BEJIUYUH, XapaKTepU3yIOIINX
y4€TOM HA3HAYEHMS | BEIIECTBA C KOJIMYECTBAMU CTOPOHBI:
uHpopMallMMd U LEJeBOM | Macchl, oObema  (HOpPMaJibHBIE
ayJIuTOpuH, BBIOUpAs | yCIOBHUS) ra3os, KOJIMYECTBO
ONTUMAJIBHYIO dbopMy | BelIeCcTBa; HCIOIb30BATh CUCTEMHBII
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MNpCaACTaBJICHUA u
BHU3yalIM3alllu,

-OCHHUBATbh AOCTOBCPHOCTD,
JJIETUTUMHOCTD I/IH(i)OpMaI_[I/II/I,
€C COOTBCTCTBUC IMPABOBBIM U
MOPAJIbHO-3THYCCKUM

HOpMaM;
-UCII0JIb30BaTh cpeacTBa
UH(POPMALIMOHHBIX "
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTMM B pELICHUU
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpPraHU3allMOHHBIX 3aJad C
coOntoeHreM  TpeOoBaHMI
SPrOHOMHUKH, TEXHUKU
0e301acHOCTH, TUTYCHBI,
pecypcocOepexeHus,
IPAaBOBBIX M 3TUYECKUX HOPM,
HOPM MH(pOpMaLMOHHON
0€301aCHOCTH;

-BIIA/IETh HaBBIKAMU
pacrio3HaBaHMsT M 3allUTHI
uH(popMaluuy,
nH(pOpMaITMOHHOM

0e30IaCHOCTH JINYHOCTH;

XUMHUYCCKUC 3HAHUA IJId NPUHATHUA
peIJ_ICHI/If/'I B KOHKPCTHBIX JKU3HCHHBIX
CUTyalusx, CBA3aHHBIX C
BEIICCTBAMU U UX ITPUMCHCHHUEM

OK 04. O¢ddexruBHO
B3aUMOICHCTBOBATh
1 paboTaTh B
KOJIJICKTUBE U
KOMaH1e

-F'OTOBHOCTb K CaMOpPa3BUTHUIO,

CaMOCTOATEIIbHOCTH u
CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUE HaBBbIKAMH
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHBIM ¥ COLHUAIBHOU
JIeSITeIIbHOCTH;

OBJaanenue
YHHMBEPCAJIbHbIMHA
KOMMYHHKATUBHBIMH
NeiiCTBUSAMHU

0) CoBMecTHasi
AesiTeJIbHOCTD:

-[IOHUMaTh U HCIOJb30BaTh
IIPEUMYIIECTBO KOMaHIHON H
UHAUBUAYAIbHON paboOThI;
-IPUHUMATH 1€ COBMECTHOMN
JeSITeIbHOCTH,
OpraHU30BBIBATH u

-YMCTh IIJIAHUPOBATHL W BBIIIOJHATH

XUMHUYECKHUH AKCTIEPUMEHT
(npeBpaileHue OpraHNUYeCcKHUX
BEIIIECTB npu HarpeBaHuH,

MOJIYUCHHUEC OTUJIICHA U U3YUCHUEC €TO
CBOﬁCTB, KauyeCTBECHHBIN pCaKknunu Ha

QIBJETUABI, KpaxMall, YKCYCHYIO
KUCIIOTY; JIeHaTypaius OelIKoB NpHu
HarpeBaHWHM, IBETHbIE  PEAKLUHU
0eIKOoB; MIPOBOJUTD peakuuu

MOHHOTO OOMEHA, ONpEENiTh Cpery
BOJIHBIX PAacTBOPOB, Ka4deCTBEHHBIN
peakuuu Ha cynb(ar-, kapOoHaT- U
XJIOPU/I-MOHBI, Ha KATHOH aMMOHHUS;
pelaTh 3KcrepuMeHTalbHbIE 3a]jaui
1o TeMaM «Metainen u
«Hemeramib») B COOTBETCTBUU C
MpaBWJIaMU TEXHUKU Oe30MacHOCTU
npu OOpalleHUI0 C BELIeCTBAMH U

KOOPJAWHUPOBATH JACHCTBUS 110 | JIAOOPATOPHBIM 000opyIOBaHUEM;
ee JIOCTMKECHHUIO: COCTaBIATH | MPEJCTABIATh pe3yJbTaThI
TJIaH JEHCTBHUM, PACTIPEEISITh | XHMUYECKOTO dKCTIIEpUMEHTa (popme
poJIM € Y4YeTOM MHEHHUS | 3alUCH ypaBHEHUH
YYaCTHUKOB, 00CyXJ1aTh | COOTBETCTBYIOIIUX  PEAaKIUl U
pe3yJIbTaThI COBMECTHOH | (OpPMYJIMPOBATH BHIBOJBI HA OCHOBE
paboThl; 9THX Pe3yJIbTaTOB;




-KOOPAMHUPOBATH u
BBITNIOJHATH pab0Ty B yCIIOBUSIX

peanbHOro, BUPTYAJbHOIO M
KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;
-OCYIIECTBJISITh  MO3UTUBHOE
CTpPaTEruyecKoe IOBEJICHUE B
Pa3JIMYHBIX CUTYyalUsIX,
MpOSIBISATE  TBOPYECTBO U
BOOOpaxeHue, OBITH
WHUIIHATABHEIM

OsBJianenue
YHHBEPCAJIbHbIMH
peryJasiTUBHBIMH
JeHCTBUSIMHU:

I) NpUHATHE ce0sl U JAPYrux
JIIO/IeH:

-IPUHUMATH MOTHBBI "
apryMeHThI JPYTHX J0JeH pu
aHaJn3e pe3yIbTaToB
JESITEIIbHOCTH;

-I[Ipu3HaBaTb CBOC IIPaBO H

npaBo JPYrux JroAed Ha
OIINOKH;

-pa3BHBaTh CIIOCOOHOCTh
MOJHAUMATh MHUpP C TIO3HIINH

APYyroro 4CJI0BCKa,

OK 07.
ConeiicTBOBaTH
COXpaHEHUIO
OKPYKaroIlIeH Cpebl,
pecypcocOepexeHuIo,
MIPUMCHSITH 3HAHHS
00 U3MEHEHUHU
KJIMMaTa, MPUHIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ heKTUBHO
JIECTBOBAThH B
YpE3BBIYANHBIX
CUTYaIUsAX

B o0JacTH PKOJOrHYecKoOro
BOCIIUTAHUS:

-chopmMHupOBaHHOCTH
JKOJIOTUYECKON KYJIBTYDBI,
MIOHMMAaHHE BIIUSIHUSA
COLIMATIbHO-3KOHOMHUYECKUX
IIPOLIECCOB  HA  COCTOSIHHE
MIPUPOIAHOMN COLMAJIbHOU
Cpelibl, OCO3HaHHE
r1100aJIbHOTO Xapakrepa
AKOJIOTMYECKUX MPOoOiIeM;
-IJIAaHUPOBaHUE U

OCYIIECTBJICHUE JACHCTBUU B
OKpY’KaIOIIEH Cpelie Ha OCHOBE
3HaHUS LeNel YCTONYMBOTO
Pa3BUTHSA YEIIOBEUYECTBA;
AKTHBHOE HEIpUsATHE
JIEUCTBUM, NPUHOCALIUX BpPEX
OKpYXaroIlei cpeae;

-YMEHHE IIPOTHO3UPOBATH
HeOJIaronpusITHbIE
JKOJIOTUYECKHUE IIOCIEACTBUSA
NPEANPUHUMAEMBIX JIEHCTBHIA,
[IPEAOTBpaLIaTh UX;

-chOpMHpOBaTh TPEACTABICHHUS: O
XUMHYECKOHN COCTAaBIISIOIICH
€CTECTBEHHOHAYYHOU KapTHUHBI
MI/Ipa, pOJ'II/I XUMHUMX B IIO3HAHUU
SIBIIGHUW IPUPOIBI, B GOPMUPOBAHUH
MBIIIJICHUA U KyanypBI JIMYHOCTH,
ee (pyHKIMOHAIBHON TPaMOTHOCTH,

HEoO0X0 1Mo TUISL pelLeHus
MPaKTUYECKUX 3aja4 u
9KOJIOTMYECKH 000CHOBAaHHOTO

OTHOWIEHUS K CBOEMY 3JI0POBBIO U
IIPUPOHOM Cpelie;

-YMBITh co0Ir01aTh npaBuiia
9KOJIOTHYECKU 1eJ1eCO00Pa3HOTO
MOBEJEHNUss B OBITY W TPYyJOBOH
JEATENIbHOCTH B LIEJSIX COXPaHEHUs
CBOEr0 3J0pOBbS M OKpYyXKarouen
NPUPOJHON  Cpeapl;  YYUTHIBATH
OITAaCHOCTh BO3JCUCTBHUS Ha J>KUBBIC
OpraHu3Mbl ONIPEACIEHHBIX BEIIECTB,

IIOHHUMasA CMBICJI ImoKa3arTeisa
npeaAciIbHO HOHYCTHMOﬁ
KOHIOCHTpAalUH




-pacuupeHue OTIBITa
JESITEIIBHOCTH HKOJIOTMYECKOM
HaIPaBJICHHOCTH;

-OBJIa/ICHUE HaBbIKaMU
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHBIN W  COLHUAIBHOMN
JIeATEIbHOCTH;
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITPEIMETA

2.1. O0bemM y4eOHOro npeaMera U BUAbl Y4eOHOH padoThl

Buj yueOHoii padoThl

O0beM yacoB

O0beM yacoB

6 nepeom cemecmpe

0) 3
O0bem o0pa3oBaTeIbHOI POrPaMMBbI 36 36
Y4eOHOro npeamMera
BT. 4.
OCHOBHOe co/Iep;KaHue 32 4
B T.U.
TEOPETHYECKOE 00yUeHUE 16 2
MIPAKTUYECKHE 3aHITHSI 2
n1ab0paTOPHBIE 3aHATHS 16
IIpodeccnoHabHO-OPUEHTUPOBAHHOE 2 4
cojiep:kaHue (co/iep:KaHue NMPHUKJIATHOT0 MOLY.JIs)
B T.4.
TEOPETUICCKOE 00YICHHE 2 2
MIPAKTUYECKHE 3aHITHSI 2
CamocrosiTesibHas padoTa 00y4alOIMXCs 26
IIpomedxxcymounas ammecmayus 8 popme 3auema ¢ OYeHKo! 2 2
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2.2. TemaTuueckuii Jiad u cogep:xkanure yueonoro npeamera OYI1.04 Xummust

HaumenoBanue
pa3ziesioB U TeM

Copnep:xxaHue y4eOHOT0 MaTepHaJja, 1a00paTOpHbIe U MPaKTHYeCKHe PadoThl,
caMocTosITeIbHasl padoTa o0y4yarouuxcs, Kypcopasi padora (mpoekr) (eciu
npedycmompenwl)

O0bem
4acoB
(0]

Oo0BeM
JacoB

DopMupyembie
KOMIIeTeHI[HH

YpoBenb
OCBOEHUSA

1

2

3

5

6

OcCHOBHOE COJIep)KaHue

32

32

Paznen 1. OCHOBBI CTPOCHMSI BEIIECTBA

2

Tema 1.1. CtpoeHne

Coneprxanne yueOHOTO MaTepHaia

2

aTOMOB XUMHUYECKUX
3JIEMEHTOB H
npuposa
XUMHYECKOH CBSI3H

1 | CoBpeMeHHass Mopenb cTpoeHHs aroMa. CHMBOJIMYECKHH S3BIK XHMUH.
XUMUYECKHUH 3JIeMeHT. DieKkTpoHHas KoHdurypamnus aroma. Kinaccudukanus
XAMUYECKUX OJIEeMEHTOB (S-, p-, d-d>meMeHTH). BameHTHBIE BIEKTPOHHI.
BaneHTHOCTB. DeKTpOoHHAA npupona XUMHUYECKOU CBSI3H.
ONeKTPOOTPULATENbHOCTh. BUAB XMMHYECKOH CBSI3M (KOBaleHTHAas, MOHHas,
MeTaJuIM4ecKas, BOJOPOAHAsA) U cocoObl ee 00pa3oBaHUs

2

IIpakTrdeckue 3aHATHA

Pemenne 3amaHuil Ha HCHOJIB30BaHHME XHUMHYECKOW CHMBOJNMKM W Ha3BaHUU
COCAVMHEHHH MO0 HOMEHKJIAType MEXIYHAapOJHOTO CcO03a TEOPETHUYECKOH H
NPUKIaAHOM XMMHMU U TPUBUAJBHBIX HA3BaHUN Ui COCTABJIEHHUS XUMHUUYECKUX
dbopMya ABYXaTOMHBIX COCAMHEHHI (OKCUIOB, CyJb(UIOB, TUAPUIOB U T.II.) H
JPYTUX HEOPTaHUYECKHUX COEIMHEHUHU OTJEIbHBIX KJIACCOB.

IIpakTuyeckue 3ajaHus Ha YCTAHOBJIEHME CBA3M MEXAY CTPOCHUEM AaTOMOB
XUMHUYECKUX DJJIEMEHTOB M IIEPUOJMYECKUM HU3MEHEHUEM CBOWCTB XHMHYECKHUX
JJIEMEHTOB M HX COCAUHEHHH B COOTBETCTBHUH ¢ MoJokeHHeM Ilepumommueckoi
CHCTEMBI.

OK.01

Tema 1.2.

CojeprkaHne y4eOHOr0 MaTepuaia

Ilepuonuueckuit
3aKOH U Ta0auIa
J.N. Menneneena

[pakTryeckue 3aHATHS

[lepuoauueckas cucrema xuMuueckux snemeHtoB .M. MenneneeBa. @uznueckuit
cmbicn Ilepuoaunueckoro 3akona .M. MenaeneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOHCTB XMMHYECKHX JIEMEHTOB, 00pa3yeMbIX UMH IPOCTHIX U CIOXHBIX BEIIESCTB B
COOTBETCTBHH C ITOJIO)KEHHEM XHUMHUYECKOT0 3leMeHTa B [lepuonuueckoit cucreme.
MupoBo33peHdeckoe U HaydHoe 3HadeHue Ilepuopuueckoro 3akona J.H.
MenneneeBa. IIpornossr J[.M. MenneneeBa. OTKpBITHE HOBBIX XHMHUUYECKHX
BJIEMEHTOB. PelleHue NPaKTHUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUl Ha
XapaKTepU3aIUi0 XUMHUYCCKUX 3JIeMEHTOB «MeTamnudeckue / HeMETaJIUYEeCKHUe
CBOMCTBA, DJIEKTPOOTPHUIIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBUU C UX
BIIEKTPOHHBIM CTPOCHHUEM M TOJOXEHHEM B MEPUOIMUYECKONW CHUCTEME XUMHUUYECKUX
snemeHToB J[.M. MenpaeneeBay

OK.01
OK.02

Pazgen 2. Xumunueckue

peaxIuu

Tema 2.1. Tumnsl

Copneprxanue yueOHOro MaTepHuaia

XUMHYECKHUX
peakuuit

1 | Kmaccudukanus ¥ THNB XUMHYECKMX PEaKLUHMI ¢ ydacTHeM HEOpraHMYeCKHX
BemecTB. CocTaBieHHEe ypaBHEHHH peakUHWi COEJUHEHHUS, pPa3JI0XKECHHUS,
3amenieHus. OOMeHa, B T.4. peaKkIuil TOpeHus, OKMCICHUSI-BOCCTAHOBICHUS.

OK.01
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ypaBHCHI/IH OKUCICHHA-BOCCTaHOBIeHUA. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTaAaHOBUTCIIb. CocTaBieHue n YpaBHUBaHUC OKHCJIIUTCIIBHO -
BOCCTAaHOBUTCIBbHBIX peaKLII/Iﬁ METOAOM BJIECKTPOHHOTO O6ananca. OKUCIUTEILHO -
BOCCTAHOBHUTCJIIbHBIC PCAKIUU B MNPpHUPOAC, NMPOU3IBOACTBCHHBLIX IIpoHECCax U
KU3HEACATCIbHOCTU OPraHU3MOB

HpaKTI/I‘{eCKI/Ie 3aHATHA

KonnuecTBeHHbIe OTHOIIEHUsT B XUMHH. OCHOBHBIE KOJHMYECTBEHHBIE 3aKOHBI B
XUMHUU M PacyeThl N0 ypPaBHEHHUSIM XUMHUYECKUX peakuuii. Moip Kak emuHUIA
KOJIM4YecTBa BellecTBa. MousipHas Macca. 3aKOHBI COXPAaHEHHS MacChl M dHEPTIHUH.
3akoH ABorangpo. MomnspHbii 00beM ra3oB. OTHOCHTEIbHAs MIOTHOCTH Ta30B.
Pacuersl Mo ypaBHEHHAM XUMUYECKUX PeaKIUil ¢ HCIOIB30BAaHUEM MaccChl, 00beMa
(HOpMaJbHBIE YCIIOBHS) Ta30B, KOJUYECTBA BEIISCTBA

Tema 2.2. Coneprxanne yueOHOTO MaTepHaia OK.01
OIEeKTpOMTHHECKas 1 | Teopus 3IEKTPOJUTUUECKOU AUCCOLMAlIUH. HNonsl. DIEeKTPOIUTHI, OK.04
AMCCOTIHAIIHA | HE3JIeKTpoNauThl. Peaknuu nonHoro o6MeHa. CocTaBieHHE peaKIHUil HMOHHOTO
MOHHBIH 0OMeH oOMeHa MyTeM COCTABJCHHUS MUX IMOJHBIX M COKPAIICHHBIX MOHHBIX YPaBHCHHIH.
Kucia0THO-OCHOBHBIE peakIUuy. 3alaHus Ha COCTaBJICHUE MOHHBIX PEAKIU

JlabopaTopHbie pabOThI

JlabopaTopnas pabota 1. « THITBI XUMUYECKUX PEAKIIHI.

HccrenoBanne THITOB (IO COCTaBY U KOJIMYECTBY MCXOJHBIX U 00Pa3yIOMINXCS BEIISCTB) U

MIPU3HAKOB XUMHUYECKUX peakuuid. [I[poBeaenne peakiuii HOHHOTO 0OMEHa, onpeiesieHue

Cpeibl BOJHBIX PacTBOPOB. 3aaHusl HA COCTABIEHUE HOHHBIX PEaKIIMHA

JlaGoparopnast pabota 2. « TUITBI XUMHUECKHUX PEaKIIHii».

CamocrosTenbHast padoTa 00yyarouxcst
Paznen 3. CtpoeHue u cBOMCTBAa HEOPTAHUYECKUX BELIECTB
Tewma 3.1. Copepxanne yaeOHOTO MaTepHraa OK.01

OK.02

Knaccudukanus, 1 | TIpeameT Heopranudyeckoit xumuu. Knaccudukamus HEOPraHUUECKUX BEIIESCTB.
HOMEHKJIaTypa " IIpocteie u cnoxHbie BemecTBa. OCHOBHBIE KITACCHI CIOXKHBIX BEIIECTB (OKCHUIBI,
CTpOCHHUE TUIPOKCHUIBI, KHCIOTHI, COJIM). B3amMOCBA3b HEOPTraHMYECKUX BEHIECTB.
HEOPTraHIMYECKIX ArperaTHbie COCTOSHHUSA BemecTBa. Kpucrammmdeckne u amMmop(dHBIC BelIeCcTBaA.
BEIIIECTB TUOBl KPHCTAINIMYECKHX pEUIETOK (aToMHas, MOIEKyJIspHas, HWOHHAas,

MeTalIn4yeckas). 3aBUCHMOCTh (H3UYSCKUX CBOWCTB BeNIECTBA OT THIIA
KPHUCTAIIINYSCKOH penieTKH. 3aBUCUMOCTD XUMHUYECKO aKTHBHOCTH BEIIECTB OT
BUJa XUMHUYECKOW CBS3M M THNA KPUCTAUIMYECKOH pemeTku. [Ipuuunbl
MHOT000pa3us BeniecTB

IIpakTrueckue 3aHATUS

HomeHknmaTypa HEOpTaHMYECKHX BENIECTB: Ha3BaHHWE BEI[ECTBAa HCXOAS U3 HUX
XUMHUYECKON (OpMyIBl WIM COCTaBIEHHE XHMHUYECKOH (OpMydbl HCXOas U3
Ha3BaHUS BemecTBa 1o MexayHapoaHoit (MIOITAK) wam  TpuBManbHOH
HOMEHKJIATYpE.
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Pemwenne mnpakTHUecKMX 3aJaHUW [0  KiIacCHM(pUKALMH, HOMEHKJIAarype H
XUMHUYECKUM (QOpMYyJIaM HEOPTaHMYECKHUX BELIECTB Pa3JIMUHBIX KJIAacCOB (yrapHBIH
ras3, yrieKuciblii ra3, aMMHak, ramieHasi M3BECTb, HeralleHas H3BECTb, NMHUThEBas
coja W Jpyrux): Ha3bplBaThb M COCTABJSATH (GOPMYJB XUMHYECKHX BEIIECTB,
OnpeaeNaTh NPUHAJIEKHOCTh K Klaccy.

HUcTounnknm xmMmMuueckoil uHPopManmuu (CpeacTB MaccoBOW HWHGPOpPMANHWHU, CETh
WUaTtepuer u apyrue). [lowmck uHOpManwu MO HA3BaHHUAM, HACHTH(HUKATOpaM,
CTPYKTYPHBIM popMyiam

Tema 3.2. ®usuKo- Coneprxanne yueOHOTO MaTepHaia 3 1 OK.01
XHMUH‘IQCKHG 1 | Metamnet. OGmue pusnyeckue ¥ XUMHICCKHE CBOMcTBAa MeTamuioB. Crmoco6s! 1 OK.02
CBOMCTBA MOJIydeHHs.  3HAYeHHWE  METauIoB W HEMETajuloB B MPHUPOXE |
HEOPraHMYECKUX KHU3HECITEIbHOCTH YeJiOBeKa W OpraHu3moB. Kopposusi MeTaljgoB: BHABI
BCIIECTB KOPPO3HUHU, CIIOCOOBI 3aI[UTHl METAJIOB OT KOPPO3HH
2 | Hemerannbl. OOmue ¢Quzuueckue W XUMHYECKHE CBOICTBA HEMETAJJIOB. 1
Tunuunsle cBoiictBa HemerasnoB [V-VII rpynn. Krnaccudpuxauums wu
HOMCHKJIATypa COCAUHCHUI HeMeTanoB. KpyroBopoThl OMOTEHHBIX 3JIEMECHTOB
B IIpUpOJE
3 XUMHYECKHE CBOMCTBA OCHOBHBIX KJacCOB HEOPTaHWYECKHX BEIIECTB 1
(OKCHAOB, THAPOKCUIOB, KUCJIOT, COJIeH U Np.). 3aKOHOMEPHOCTH B U3MEHEHHH
CBOMCTB NpOCTBIX BEHICCTB, BOJOPOIAHBIX COCI[HHGHPIﬁ, BBICHIMX OKCHIOB H
THIPOKCHIOB
[MpakTryeckue 3aHATHS
CocraBrneHne ypaBHCHHH XMMHUYECKHX PEAKIHH C yJacTHEM IMPOCTHIX M CIOXHBIX
HEOPraHMYECKUX BEN[ECTB: METAJJIOB M HEMETAJUIOB; OKCHAOB METaJlJIOB,
HEMETaJJIOB U aM(pOTEPHBIX 3JIEMEHTOB; HEOPTaHMYECKHX KHCIOT, OCHOBAHHH H
aM(OTepHBIX THAPOKCHUIOB; HEOPraHMYECKHX COJIEH, XapaKTEepH3yIOUIHUX HX
cBoiicTBa. PemeHne NpPaKTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHHM Ha
cpoiictBa. CocraB, mojy4eHHEe U 0€30MaCHOE HCIIOJb30BaHHE BaKHEHIINX
HCOPraHUWYCCKUX BCIICCTB B 6I)ITy u HpaKTH‘IeCKOﬁ ACATCIBbHOCTH YCJIOBCKA
Tewma 3.3. Copepxanrie yueOHOTO MaTepuaa OK.01
Unentnduxanus JlaGoparopHbie paboThI 4 OK.02
HCOPTaHU4CCKUX JlabopaTtopHas pabota 3. «UneHTHUKAIHSI HEOPTAHUYECKUX BEIIECTBY. 2 OK.04
BEILECTB Pemenne sKcmepUMEHTANbHBIX 3aJad 10 XMMHUYECKMM CBOMCTBaM METAJJIOB H
HEMETaJlJIOB, [0 pAaclO3HABAaHWIO W MOJYYEHUIO COCAMHEHHH METaljJoB U
HEMETaJJIOB.
Wnentudukanus HEOPraHMYECKUX BEIIECTB C HCMOJb30BaHHEM HX (GHU3UKO-
XUMHUYECKUX CBOMCTB, XapaKTEPHBIX KayeCTBEHHBIX peakuui. KadecTBeHHBIE
peakmuu Ha cyabdaT-, KapOoOHAT- M XJOPHUJI-aHUOHBI, HA KATHOH aMMOHHUS
JlaGopaTopnast pabora 4. «aeHTHOUKAIUS HEOPTAHNYECKHUX BEIIECTBY. 2
CamocrosiTenbHas pabora 00yyYarUMXCs 7
Paznen 4. CtpoeHue ¥ CBOWCTBA OPraHUYECKUX BEIIECTB 10 10
Tema 4.1. I Conepxanne yueOHOTO MaTepuaia 1 OK.01
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Knaccudukarus,
CTPOCHUEC H
HOMEHKJIaTypa
OpPTaHUYECKUX
BEIIECTB

1 | llosBnenue W pa3BUTHE OPraHUYECKOW XHUMHUHM Kak Hayku. Ilpeamert
OpraHu4eckod xumuu. MecTo M 3HAUEHHE OPTaHMUYECKONW XUMHU B CHCTEME
€CTECTBEHHBIX HayK.

XUMHUUECKOe CTPOCHHE KaK MOPSAOK COEIUHEHHUs aTOMOB B MOJIEKYJE COIVIACHO UX
BaJeHTHOCTH. OCHOBHBIE TOJIOXKEHHE TEOPHHM XMMHUYECKOTO CTPOCHMS OPTaHHMUECKUX
coenuHeHuii A.M. byrtnepoBa. VYriepogHbId CKENET OPraHUYECKOM MOJIEKYJIBI.
3aBHCHMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO CTPOEHUS Moiekys. M3zomepus u
HN30MEPBI.

[onsatne o ¢yaxouoHansHOW rpynme. Pamukan. I[IpuHOANB  KiIacCHpUKAIIH
OpPraHWYEeCKNX COeOUMHEHWH. MexIyHapogHas HOMEHKJIATypa W IPHUHIUIBI
HOMEHKJIATYyphl ~ OpraHudeckux coeauHeHuil. [loHatne 00  a3oTconepikaiiux
COCAMHEHUSX, OMOJIOTHYECKH aKTHBHBIX BelllecTBax (YrieBonax, JKupax, Oeykax u zp.),
BBICOKOMOJIEKYJIIPHBIX COEMHEHUSIX (MOHOMED, MONIUMEP, CTPYKTYpHOE 3BE€HO)

HpaKTI/I‘{eCKI/Ie 3aHATHA

HoMmenknatypa OpraHM4ecKHX COEIMHEHHMH OTAEIBHBIX KJIacCOB (HACHIIICHHBIE,
HEHACHIIIECHHbIE W apOMaTHYECKHE YTJIEBOJOPOABI, CIUPTHI, (PEHOIBI, ajdbIETHABI,
KETOHBI, KapOOHOBbIE KHCIOTHI W 1p.) COCTaBICHHE NOJHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (OPMYJI OPTAaHHUYCCKHUX BEIIECTB OTIACIBHBIX KJIACCOB, UCIOIB3YsS UX
Ha3BaHUS MO CUCTEMATHYECKOW UM TPUBUAIBLHONW HOMEHKIAType (3TUIICH, alleTUJIEH,
CJAUIEepUH, QeHoyn, ¢GopManbaeru, YyKCyCHas KHCJIOTa, TJUIUH). Pacders
npocreimeit GopMyJibl OpraHN4eckoil MOJIEKYJIbI, HCXOAS M3 3JEMEHTHOI'0 COCTaBa
(8 %)

Tema 4.2. ColicTBa
OpPTaHUYECKUX
COEIMHEHU N

Copepxanne yueOHOro Marepuaia

1 OU3NKO-XUMHUYECKNE CBOWCTBA OPraHUYECKHX COCIUHEHHH OTHENBHEIX KJIaCCOB
(ocobeHHOCTH KIaccU(pUKANMHU M HOMEHKJIATYypBl BHYTPH KJIacca; TOMOJOTHYSCKUHN PsiJl
u obmas popmyia; u3oMmepus; pusnUecKkue CBOWCTBA; XUMUUYECKHE CBOHCTBA; CIOCOOBI
MOJIYYEHUS):

- IIpeAebHbIE YIJIEBOAOPOAB! (AJIKAHBI U IUKIOANKaHbl). [OpeHne MeTaHa Kak
OIWH M3 OCHOBHBIX MCTOYHMKOB TEIlJIa B IPOMBIIIIEHHOCTH U ObITY. CBOliCTBA
NPUPOIHBIX YTJIEBOJOPOAOB, HAX0XKAEHUE B IPUPOJIE U IPUMEHEHUE AJIKAHOB;
- HempenenbHBble (AJKEHBI, aJKWHBI W alKaAWeHbl) W apoMaTHYEeCKHue
yriaesoaopoasl. I'opeHue aneruneHa Kak MCTOYHMK BBICOKOTEMIIEPATYPHOTO
IUIAMEHU JUISL CBAPKM U PE3KU METAJIOB

2 | - KHUCIOpPOJCOJAEpKAlNUe COeNUHEHHs (CIUpPThl W (QeHoJbl, KapOOHOBHIE
KHUCIIOTHl U 3QUPHI, albJeTHABl U KETOHBI, XUPBI, yIJIEBOABI) MPAKTHUYECKOE
NIpUMEHEHUE DTUJIEHTJIUKOIS, rIuuepuHa, ¢denona. I[Ipumenenue

(bopMaan[erHaa, angcrajlpacruaa, yKCYCHOﬁ KHCJIOTEI. MBLIa KaK COJIM BBICIINX
Kap60HOBBIX KHUCJIOT. MOIOIIII/IC CBO#CTBA MbIJIa

OK.01
OK.02
OK.04

3 |- asoTrcomepkamue coenWHEHUs (aMHHBI W AMHUHOKHCIOTHI, OCIKH).
BricokoMoOneKkynsapHble COCAUHCHHS (CHHTCTHYECKHE UM OHOJOTHYECKU-
aKTHBHBIC). MOHOMED, OJMUMED, CTPYKTYpHOE 3BeHO. [lonumepu3anus 3TuiieHa
KaK OCHOBHOE€ HalpaBJE€HHUE €ro UCIOJb30BaHUs. ['eHeTH4YecKas CBSA3b MEXAY
KJIacCaM¥ OPraHMYEeCKUX COCJUHEHUHU
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JlabopartopHsie paboTh

Ha6opaTopHaﬂ pa60Ta 5. «HpeBpameHI/m OpPraHUYCCKUX BCUICCTB NP HArpeBaHum».
HonyquI/Ie OTUJICHA U HU3Y4YCHHUE €TO CBOMCTB. MOZ[CJ'H/IpOBaHI/Ie MOJICKYJT U XUMHUYCCKUX
npeBpameHI/Iﬁ Ha MpUMEPEC 5TaHa, OTUJICHA, allICTUJICHA U JIp.

HpaKTI/I‘{eCKI/Ie 3aHATHA

CBoiicTBa OpPraHWYECKUX COCNUHEHHI OTIEIBHBIX KJaccOoB (TpHUBHaNbHAs U
MEXAyHapoIHas HOMEHKJAaTypa, XHMHYECKHE CBOICTBA, CIOCOOBI IOJIyYEHHS):
npenenbHble (anKaHBl W IUKJIOAJIKAaHBI), HENpeleibHbIe (aJIKCHBI, AJKUHBI H
aJKagWeHbl) W apoOMaTHYECKHE YTIEBONOPOIBI, CHUPTH M (eHOIBI, KapOOHOBHIE
KUCIOTBI M 3(UpPB, aipAerufpl M KETOHB, aMHHBI W aMHHOKHCJOTHI,
BBICOKOMOJICKYJISIDHBIE ~ COCAMHEHHs. 3afaHMsl Ha COCTaBJIEHHE YypaBHEHHH
XUMHYECKHX PEaKLHi ¢ ydacTHEM OPraHMYEeCKUX BEUIECTB HAa OCHOBAHMHU MX COCTaBa
U CTPOCHUS

CocraBieHue cxeM peakuuid (B TOM dYHCIe MO MPEAJTONKEHHBIM IEMoYKam
NpeBpalleHnii), XapaKTepHU3YIOIMUX XHUMHYECKHE CBOWCTBA  OPraHUYECKHUX
COGI[PIHCHI/IFI OTACIIBHBIX KJIaCCOB, CIIOCOOBI nux MOJIYYCHUA H Ha3BaHUC
OpraHUYECKUX COCTUHCHUN mo TpUBHATbHOU 17801 MEXIyHapOITHOH
CHCTeMaTH4YeCcKOi HOMEHKJIIaType. Pemenne MPaKTUKO-OPHUECHTUPOBAHHBIX
TEOpPEeTHUYSCKUX 3aJaHUW Ha CBOWHCTBAa OPraHWYECKUX COCIUHEHHUH OTACIBHBIX
KJIacCOB

Tema 4.3.
Wnentndukamms
OpraHUYECKUX
BEIIIECTB, HX
3HAYCHHUE U
MPUMEHEHUE B
OBITOBOH 1
MIPOU3BOICTBEHHOU
JIEITEILHOCTH
JeJIOBEKA

ConeprxkaHne y4eOHOTO MaTepHuania

1 buooprannueckue coenuHeHus. I[lpumMeHeHue u OuoJioruyeckas poJjib
yriaeBogoB. OKHUCIEHHUE YTJIEBOJOB - HCTOYHHUK IHEPTUU KHUBBIX OPTaHU3MOB.
Ob6nactu TmNpHUMEHEHHS aMHHOKHCIOT. [IpeBpameHuss O€enKOB NHIIH B
opraHusMme. buonornuyeckne ¢yHknun OenkoB. buomormdyeckne QyHKIUH
xupoB. Ponp opraHuuecko XHMHM B pEIIEHWH NpobIeM NHUIIEBOH
Oe3omacHOCTH

OK.01
OK.02
OK.04

2 | Ponp opraHWYecKkOoW XHMHH B pCEmIEHHH NpoOIeM DJHEepreTUdecKou
0e30mMacHOCTH, B Pa3BUTHH MEIMIIMHBI, CO3JJaHNU HOBBIX MaTepHajOB, HOBBIX
HCTOYHUKOB JHEPruM (albTEpHATHUBHBIE HCTOYHHKM OdHepruu). ONacHOCTH
BO3JIEHCTBHSA Ha J>KUBBIE OPTAaHU3MBI OPTAHMYECKHUX BEIIECTB OTJIEIbHBIX
KJ1accoB (yrieBOAOPOIbI, CIUPTHI, (EHOIBI, XJIOPOPTAHUYECKHUE TPOU3BOAHEIE,
aJpAEeTUIBI U Jp.), CMBICT NOKa3aTelsl NpeaebHO JONMYCTUMON KOHIIEHTpAIuu

JlaGopatopHbie paboThI

JlabopaTtopHuas pabora 6. « ineHTUQUKAIMS OPTAHUYECCKUX COCTUHCHHUHN OTACIbHBIX
kjaaccoB» HMaeHTudukamus opraHUYECKUX COCIUHEHUH OTIAENbHBIX KiIaccoB (Ha
nmpuMepe albJAETHA0B, Kpaxmana, YKCYCHOW KHCJIOTBI, OEJKOB W T.M.) C
HCTOJb30BaHUEM X (H3MKO-XUMHUYECKUX CBOWCTB M XapaKTEPHBIX Ka4ECTBEHHBIX
peakuuii. JleHaTypamus Oenka mnpu HarpeBaHuH. LIBeTHBIE peakmuu OCIKOB.
BO3HUKHOBEHHE aHAIMTHYCCKOTO CHTHANIA CTOYKH 3PCHUS XUMHYSCKUX IMPOLECCOB
IpH TMPOTEKAHWHM KAYECTBEHHOW pEaKIHWH, MO3BOJIAKONICH HIACHTUGUIUPOBATH
MpEeIOKCHHBIC OpraHuYecKue BellecTBa
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CamocrosTenpHas paboTa 00ydaOmUXCs 9
Paznen 5. Kunetnueckue u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUYECKUX PEaKIIU
CkopocTb Coneprxanue yueOHOTO MaTepuaia OK.01
XUMHHCCKIX 1 | CKOpoCcTh pEakmMH, €€ 3aBHCHMOCTh OT pPa3IHYHBIX (AKTOPOB: IIPHUPOMIEI OK.02
beaKiuni. pearupyoImux BEMECTB, KOHIEHTPAMH PEATHPYIONIMX BEIECTB, TEMIIEPATY PHI
XuMHYecKoe U IUIOMANH PEAKIHOHHON MOBEPXHOCTH. TEmIOBEIE d(PPEKTH XUMHYIECKUX
paBHOBECHE peaknuii. DK30- U SJHAOTEPMHYECKHUE, PEAKIIHN.
OO6paTuMOCTh peakui. XHMHYECKOe paBHOBECHE M €r0 CMELIEHHE 0]
JeHCTBHEM pa3iIMYHBIX (aKTOpOB (KOHIIEHTpaUMs PEareHTOB WU NMPOIYKTOB
peakuuy, JaBleHUE, TeMIeparypa) IJs CO3JaHHs ONTHUMalbHBIX YCIOBHH
NpoTeKaHusl XxuMuieckux npoueccon. Ilpunnun Jle lllaTtense
[MpakTHyeckue 3aHATHSA
Pemenne mpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUHW Ha aHANM3 (aKTOpPOB, BIUSIOMINX
Ha MU3MEHEHHE CKOPOCTH XMMHYECKOW peakmuH, B T.4. C MO3ULIHH IKOJIOTHUYECKH
nenecooOpa3sHOro mMOBEAECHHUA B OBITY M TPYNOBOH JEATENIBHOCTH B ILEJSIX
COXpaHEHHs CBOErO 3JOPOBbS U OKpYXXaloUleld IPUPOJTHON Cpebl.
Pemenue npakTUKO-OPUMEHTUPOBAHHBIX 3aJaHUW Ha IpUMeHeHHe npuHnuna Jle-
IlaTenne AJId HaXOXKJACHHUA HaNopaBJICHHA CMCUHICHHUS paBHOBECUA XUMHUYECKON
PCaKIM U aHAJINU3 q)aKTOpOB, BJIUAOMNMX Ha CMCIICHUEC XUMHWYCCKOI'O paBHOBCCHUA
Paznen 6. PactBopsl 4
Tema 6.1. [Tonsatue o | Comeprkanue yueOHOro MaTepuana OK.01
pacTBopax 1 | PacTBopennme Kak (H3HKO-XUMHYeCKHi mpomecc. PacTBoprel. CmocoGwl OK.02
NPUTOTOBJIEHUSA pacTBOpoB. PacTBopumocTh. MaccoBas [10Jisi pacTBOPEHHOTO OK.07
BemecTBa. CMBICH MOKa3aTesdsl MpeaeabHO JOMYyCTUMON KOHIEHTpPAlUU M €ro
HCIIOJIb30BAaHHUE B OIIEHKE DKOJOTHYECKOI O€301MacHOCTH.
[IpaBuna 3KONOTHYECKH I[€1eCOOOPa3HOT0 MOBEIEHHUS B OBITY U TPYHOBOH
JNeATeIbHOCTH B ILeNiX COXpPaHEHUs CBOEro 3J0pPOBbS M OKpyXKarouien
NPpUPONHONW Cpelbl; OINAaCHOCTb BO3JECHCTBUS HAa JKUBBIE OPraHU3MBI
omnpeJelIeHHbIX BELIECTB.
Pemenne mNpakTUKO-OPUEHTHPOBAHHBIX pacUeTHBIX 3aJaHUl Ha pacTBOPHI,
HCIIOJIb3yeMble B OBITOBOI M MPOM3BOJACTBEHHOHN /€SI TEIBHOCTH YeJIOBEKa
Tewma 6.2. Coneprxanne yueOHOTO MaTepHuaia OK.04
HccfeHOBaHHe JlaGopaTopHble paboThI
CBOMCTB pacTBOPOB Jla6opatopHas pabora 7. «IIpUroTOBIEHHE PACTBOPOBY.
[IpuroToBIEeHHEe PacTBOPOB 3aJaHHOHN (MaccoBOW, %) KOHIEHTpanuu (C MPaKTUKO -
OPHEHTHPOBAHHBIMH BOIIPOCAMH) U ONpEeJICHHE CPeabl BOJAHBIX PAaCTBOPOB.
JlaGopaTopnas pabora 8. «IIpuroToBieHune pacTBOPOBY.
PeureHue 3a/1a4 Ha MPUTOTOBJIIEHUE PACTBOPOB
CamocTosTenbHasA paboTa 06y JaIOMUXCS 4
[IpodeccronanbHO-OpUEHTHPOBAHHOE COJIep)KaHKe (CoepKaHne ITPUKIATHOTO MOIYJIs) 4
Paznen 7. Xumusi B ObITY M IPOU3BOJICTBEHHOM €S TEILHOCTH YeJIOBEKa 4
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Xumust B OBITY U
MPOU3BOJICTBEHHOM
JeSITeIbHOCTH
YeJoBeKa

Coneprxanue yueOHOTO MaTepuaia

1 Hoseiimune gocTHXeHUSI XUMHUYECKONW HAYKU U XUMHUYECKON TexHoJoruu. Poip
XAMHUA B O0OeCmedeHNWH SKOJOTHYECKOH, DJHHEPreTHYEeCKOM ¥ THUIIeBOU
06e30MacHOCTH, Pa3BUTHU MEIHUIIUHEL. [IpaBuia moncka u aHalu3a XUMHUIECKOM
HHPOpMANMU W3 pa3IUYHBIX HCTOYHHUKOB (HayyHas © yd4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM HHPpopMaIum, ceTbh MHTEpHET)

HpaKTI/I‘{eCKI/Ie 3aHATHA

Ilouck u aHanuM3 KeCOB O MPUMEHEHUM XMUMHUUYECKUX BEIIECTB U TEXHOJOTUU C
yyetoM Oynymeil mnpodecCHOHalIbHOW JCSITEIBHOCTH II0 TeMaM: BaXKHeillue
CTPOUTEJIbHBIE MaTepuaiabl, KOHCTPYKIUOHHBIE MaTE€pHUaNbl, KpacKu, CTEKIIO,
KepaMHKa, MaTepuaiabl A5 3J€KTPOHUKH, HAHOMAaTepHUaJbl, TEKCTUIbHbIE BOJOKHA,
HCTOYHHUKH DHEPTUH, OPTAaHWYECKHE W MHHEpaIbHBIC yIOOpEHMs, JEeKapCTBEHHBIC
cpeacTBa, OBITOBAs XUMHUS.

3amuTa: [IpeacraBieHne pe3yIbTaTOB PEIICHUS KEHCOB B (popMe MHUHHU-TOKIAIOB C
npe3eHTauuen

OK.01
OK.02
OK.04
OK.07

[TpomerxyTouHas aTTecTalys 0 JUCIUILUIMHE (3a4eT C OIIEHKOH)

Bcero

36

36

HJ'ISI XAPAKTCPUCTHKU YPOBHS OCBOCHU yqe6H0ro MaTepHraia UCIIOJIb3YIOTCA CIICAYIOIINC 0003HAYEHMUS:

1. 03HaKOMUTENbHBIN (y3HABaHUE paHEE U3yUEHHBIX OOBEKTOB, CBOICTB);

2. penpoayKTUBHBIN (BBIOTHEHHUE IEATEIBHOCTH 110 00pa3Ily, HHCTPYKIIUHU WK TIOJl PyKOBOJICTBO);
3. TPOIYKTHUBHBIH (TNIAHKPOBAHUE M CAMOCTOSATEILHOE BHIMIOJIHEHUE JIEATEIHLHOCTH, PEIICHNE MPOOIEMHBIX 3a/1a4).
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3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI YYEBHOI'O ITPE/IMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHnIo
Peanu3anus yueOHOTrO ipeaMeTa TpedyeT HaTn4us y4eOHOTO KaOMHETa XHUMHUH.
O06opyaoBaHue yueOHOTO KaOHWHeTa:

- IOCAZI0YHbIE MECTA M0 KOJIMYECTBY O0YHArOIIUXCS;

- pabouee MecCTO MpenoaBaTes;

- BBITSDKHOM IIKa(; TeMOHCTPAIIMOHHBIHN CTOI;

- KOMIUIEKT Y4eOHO-HarIsAHBIX TOCOOUH M0 XUMUU;

- MHUKPOJIA0OpATOPHUH 711 00yUaroNInXcs, HAOOp XMMHUYECKOH TTOCYAbI M PEAaKTUBOB.
TexHuueckue cpeacTBa 00yUYeHHUS:

- IEPCOHAIBHBIN KOMIIBIOTED, JJOKAJIbHAS CETh C BBIXOJAOM B Internet,

- MyJIbTUMEIUMUHBIN TPOEKTOP,

- IPOCKIIMOHHBIN JKpaH.

3.2. UudopmanuonHoe odecriedeHne 00yueHust

[lepeuenr pexkoMeHAyeMbIX Y4eOHbIX u3NaHuil, VHTepHET-pecypcoB, AOMOIHUTEIBHOMN
JUTEPATyPHI

OcHOBHbBIEC UCTOYHHKHU:

1. 'a6puensu, O. C. Xumust: 10 kmacc: 6a30BbIit ypoBeHsb : yueonuk / O. C. I'abpuernsn, U. T.
OctpoymoB, C. A. CinankoB. — 6-¢ u3a. — Mocksa : [Ipocsenienue, 2024. — 128 c. — ISBN
978-5-09-112176-6. — TekcT : SJEKTPOHHBIA // DJEKTPOHHBIA pecypc HH(PPOBOI
obOpazoBarenbHoii  cpenpl CIIO  PROFoOpazoBanue [caiiT]. @ —  URL:
https://profspo.ru/books/132478 (nara oopamenus: 15.03.2025). — Pexum pocryma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/132478.

2. I'abpuensn, O. C. Xumus: 11 kmacc: 6a30BbIil ypoBeHsb : yueoHuk / O. C. I'abpuensn, 1. T.
OctpoymoB, C. A. CinankoB. — 6-¢ u3a. — Mocksa : [Ipocsenienue, 2024. — 128 ¢c. — ISBN
978-5-09-112177-3. — TekcT : SJCKTPOHHBIA // DJEKTPOHHBIA pecypc HH(PPOBOI
obOpazoBatenbHoii  cpenpl CIIO  PROFoOpazoBanue [caiir]. = —  URL:
https://profspo.ru/books/132479 (nara ob6pamenus: 15.03.2025). — Pexum nocryna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/132479.

JlonoTHUTEIbHBIE NCTOYHHUKH:

3. Tabpuensin, O. C. Xumus a71st mpodeccrii v CrenuanbHOCTe# Texunueckoro npoduis [Tekcr)
y4eOHMK JJIs CTY/I. YUpexkaeHui cpe. mpod. oopazosanus. / O. C. 'adpuensn, U. I'. Octpoymos.
- M.: U3natenbckuii neHTp «Akagemus», 2018. — 272 c.
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOT'O IPEJMETA

KoHTpoJib W oOmeHKa pe3ylbTaToB OCBOCHHS y4eOHOro MpeaMeTa OCYLIECTBIISAETCS
IpernojiaBaTesieM B Mpolecce MPoBeaeHU KOMOMHIUPOBAHHBIX 3aHATUH U 1a00paToOpHBIX padoT,
TECTUPOBAHUS, & TAKXKE BBINOJHEHHS OOYYaIOIIMMUCS WHIUBUAYaIbHBIX 3aJaHUM, MPOEKTOB,

HUCCJIETOBAHUM.

Ne | OK/TIK | Monyns/Paznen/Tema PesynbraT 00yueHus Turbl OIIeHOYHBIX
MEpONPUATHI
1 OcHoOBHOE coJiep KaHNe
Pazgen 1. OcHOBBI DopMyIHPOBATH
CTPOEHUA BellecTBa | 0a30Bble MOHATHA U
3aKOHBI XHMHH
1.1 | OKO01 | Crpoenne aToMOB Cocrapnare xumudeckue | 1.3amaum Ha
XUMHYECKHUX (GbopMyIIbI COETUHEHHUI B | COCTaBICHHE
AJIEMEHTOB M MPUPO/A | COOTBETCTBUH CO | XUMHUYECKUX dbopmy
XUMHUYECKOHN CBS3H CTETIeHbIO OKHCJICHUS | IBYXaTOMHBIX
XUMUYECKUX DJIEMEHTOB, | COEIMHEHU  (OKCHJIOB,
WCXOJISl U3 BAJIGHTHOCTHU U | CYNb(QHUI0B, TUIPUTIOB U
3JEKTPOOTPHUIIATEIHLHOCTH | T.II.).
2.3amanue Ha
HCII0JIb30BAHUE
XUMHYECKON CHUMBOJIUKHU
¥ Ha3BaHUE COCAMHEHUS
o HOMEHKJIaType
MEXIYHApOJIHOTO COI03a
TEOPETUUECKOU u
MPUKIAJHON XUMHH U
TPUBHAIIBHBIX HA3BaHUU
TUTSt COCTaBJICHUS
XUMUYECKON dbopMbI
JIBYXaTOMHBIX
COeMHEHUN  (OKCHJIOB,
CyJb(UI0B, THAPUIOB) U
JIPYTUX HEOPraHUYECKHX
COCIMHEHUN OT/IEIbHBIX
KJIACCOB
1.2 | OK 01 | Ilepuogmuaeckuit XapakTepru3oBaTh 2.IlpakTuyeckue
OK 02 | 3akoH u Tabmumna /.M. | XuMHYecKre 3JIEMEHTHI B | 3adaHUS Ha
Menneneena COOTBETCTBMM  C WX | YCTAaHOBJICHHUE CBSI3U
MOJIOKEHHUEM B | MEXIY CTPOECHHEM
MEPUOJNYECKOM CHUCTEME | aTOMOB XUMUYECKUX
XUMHUYECKUX DJIEMEHTOB | 3JIEMEHTOB u
.. MenneneeBa MePUOINYECKUM
W3MEHEHUEM  CBOMCTB
XUMUYECKUX DJIEMEHTOB
U UX COEJUHEHUU B
COOTBETCTBUU c
MOJIOKEHHUEM
[Tepuonnueckoi
cUCTEME
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2 Paznea 2. XapakTepH3oBaTh
Xumuyeckue THIIBI XUMHYECKHX
peakiumn peakumii
2.1 | OK 01 Tunel XUMHYECKUX CocCTaBIATh peakuuu | 1.3amaun Ha
OK 02 | peakuuit COEIUHEHMS, COCTaBJICHUE YpaBHEHUS
pas3ioxkeHus, oOMeHa, | peaKIIHii:
3aMelleHus, -COEMHEHMS,
OKHUCJIUTEIBHO- 3aMelleHus,
BOCCTAaHOBUTEJIbHON pasznokeHus, oOMeHa;
peakuuu -OKHCIUTENIbHO-
BOCCTAaHOBUTEJIbHBIX
peakuuii c
HCII0JIb30BAHUEM METO/1a
3JIEKTPOHHOTO OaliaHca.
2. 3agaun Ha pacuer
Macchl BeIeCTBAa WIIU
o0Bbema ra3oB 1o
U3BECTHOMY KOJIUYECTBY
BEIIECTBA, MacChl WU
00BEMBI  OIHOTO U3
YYaCTBYIOIINX B PEAKIIUU
BEIIIECTB; pacueTsl
MacCChl (oOnbema,
KOJIMYECTBO  BEIIECTBA)
IPOAYKTOB peakiuu,
€ClIi OJIHO U3 BEIIECTB
UMEET PUMECH
2.2 DIIEKTPOIUTHYECKAS CocraBnate  ypaBHeHus | 1.3amanus Ha
JIUCCOIMAIUS U XUMHYECKHUX peaxkuuil | cocTaBiIcHHUE
HOHHBINA 00OMeH WOHHOTO  OOMEeHa  C | MOJIGKYJISIPHBIX u
y4acTuem WOHHBIX  pEakIuu ¢
HEOPraHUYECKHUX BELIECTB | yHaCTHEM KHUCJIOT,
OCHOBAaHHMII W  COJICH,
YCTaHOBJICHHE
M3MEHEHHE KUCIOTHOCTU
Cpelbl
2.JIaGoparopHasi pabota
«Turmbr XUMUYECKUX
pEAKLIHIN
3 Pa3nea 3. Ctpoenne | McciaenoBarh cTpoeHune
U CBOiiCcTBA U CBOiiCTBA
HEOPraHu4eCKHX HEOPraHu4ecKHuX
BellecTB BellecTB
3.1 | OKO01 | Knaccudpuxkarms, Knaccudunuposatsb 1.IlpakTuueckue
HOMEHKJIATypa U HEOpraHUYecKue 3a/laHus 1o
CTpOEHHE BEIIECTBA B COOTBETCTBUU | KJIaCCU(DUKAIINH,
HEOPraHUYECKUX C X CTPOEHUEM HOMEHKJIaType u
BELIECTB XUMHYECKUM (OopMyJiaM
HEOPraHUYECKUX
BELIECTB pa3IUYHBIX
KJIACCOB.
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2.3agaun  Ha  pacuer
MaccoBOH 107K (MaccChl)
XUMHUYECKOTO 3JIEMEHTa

M CBOHCTBA

M CBOHCTBA
OpPraHUYeCcKHUX BellecTB

(coennHeHwMs) B
MOJIEKYJie (CMecH)
3a/1aHus 1o
KJaccu(uKanu,
HOMEHKJIaType u
XUMHYECKUM (OopMyJiaM
HEOPraHUYECKUX
BEILIECTB pa3IMYHBIX
KJIACCOB
3.2 | OK 0l | ®uzuko-xumMudeckue | YCTaHABIUBATH 1.3ananus Ha
OK 02 | cBoiicTBa 3aBUCUMOCTb (DU3HUKO- | COCTABJICHHE ypaBHEHUU
HEOPTraHUYECKHUX XUMUYECKUX CBOMCTB | XMUMHUYECKUX PEaKUUN C
BEIICCTB BEUIECTB OT CTPOGHUS | YIE€TOM  MPOCTBHIX U
aToMa U MOJIEKYJI, @ TAKXKE | CIIOKHBIX
TUNA  KPUCTAIIMYECKOW | HEOPraHMYECKHX
pemeTku BEIIECTB: OKCHJIOB
METaIIJIOB, HEMETAJIOB U
aM(}OTEpHBIX PTIEMEHTOB;
HEOPraHUYECKUX KHUCTIOT,
OCHOBaHHI u
aM(dOTEepHBIX
TUAPOKCHJIOB,
HEOPraHUYECKUX COJICH,
XapaKTEPHU3YIOMUX  HX
CBOMCTBA U  CHOCOOBI
MOJTyYSHUS
2.IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETHUUECKUE 3aJIaHUs
Ha CBOICTBA u
MOJIyYeHUS
HEOPTraHUYECKUX
BEIIIECTB
3.3 | OK 01 Nnentuduxanus Uccnenosats 1.IIpakTuko-
OK 02 | Heopranuueckux Ka4EeCTBEHHBIE PEAKLINU OPUEHTHUPOBAHHBIE
OK 04 | BemectB HEOPraHUYECKUX 3a7aHus o
BEILIECTB COCTaBJICHUIO
XUMUYECKHX PEaKIUN C
y4acTHEM
HEOPTraHUYECKUX
BEILIECTB, HUCIOIb3YEMBIX
JUTSL X UJICHTU(DUKAITIN
2.JlaGopatopHas pabora:
«Aneratudukarus
HEOPraHUYeCKUX
BEIIIECTBY
4 Pa3znen 4. Ctpoenne | HccaenoBaTh cTpoeHne
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OPraHu4YeCKHuXx
BeIIECTB

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTraHUYECKHUX
BEILICCTB

Knaccudunuposarsb
OpPraHMYecKHe BEIIEeCTBA
B COOTBETCTBHUH C HX
CTPOCHHEM

1.3ananms Ha
COCTaBJICHHE Ha3BaHHI
OpraHUYECKUX
COCTUHEHUN o
TPUBHAIIBHON u
MEKTyHapOHOMN
CHUCTEMaTHUYECKOU
HOMEHKJIaType
2.3aganue Ha
COCTaBJICHHE MOJHBIX H
COKpAaIICeHHBIX
CTPYKTYpPHBIX  (hopmyn
OpraHUYECKUX BEIIECTB
OTJIENILHBIX KJIACCOB
3.3agaun Ha
omnpeaeicHue
IIpOCTEHIIEH
OpraHu4YeCcKOun
MOJIEKYJIbI, HUCXOIs W3
3JIEMEHTHOTO cocTaBa (B

%)

(bopMyJIbL

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OPraHNU4YeCKHUX
COE€IMHEHUN

YcraHaBiauBaTh
3aBHCHUMOCTh
XHUMHYSCKHX CBOJMCTB
OpPraHUYeCKHX  BEUIECTB
OT CTPOEHUS MOJIEKYJI

duzuKo-

1.3aganus Ha
COCTaBJICHHE ypaBHEHUS
XUMUYECKUX PEaKIUh C
y4acTHEM OPTraHUYeCKHX
BEILIECTB HAa OCHOBaHUU
UX COCTaBa U CTPOCHHUS
2.3ananus Ha
COCTABJICHUE ypAaBHEHUU
XUMUYECKUX  PEaKIHi,
WJUTFOCTPUPYIOIINX
XUMHUYECKHUE CBOICTBA C
YYETOM MEXaHU3MOB
POTEKaHUs JTAHHBIX
pPEaKUUH U TEHETUYECKOMN
CBSI3U OpraHUYECKUX
BEIIECTB Pa3TUYHBIX
KJIAaCCOB

3.Pacuernble 3amaum 1o
YPaBHEHUSIM peaKLUHil ¢
Y4eTOM  OpPTraHMYeCKHUX
BEILIECTB
4.JIaboparopHast pabora
«IIpeBpatenus
OpTaHWYECKUX BEIICCTB
MIpU HAarPEBaHUMN

4.3

OK 01
OK 02
OK 04

Nnentuduxanus
OpraHUYECKUX
BEIIECTB, UX 3HAYCHUE
Y IPUMEHEHHUE B

Uccnenosarts
KaueCTBEHHOU
OPraHNYEeCKHUX

peaxiuu

1.IIpakTuko-
OPUEHTUPOBAHHBIE
3alaHus o
COCTABJICHUIO
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OBITOBOM U

COEOUHEHUN OTOEIbHBIX

XUMUYECKUX PEaKLUui C

MPOU3BOJICTBEHHON KJIACCOB y4eTOM  OpraHHYeCKHX
JESTEIIBHOCTH BELIECTB, B T.4.
YyeJioBeKa UCIIONB3YEMBIX JUJIST HX
UICHTH(PUKAIUN B OBITY
U TIPOMBILUIEHHOCTH
2.JIaGoparopnast pabota
«Mnentudukanus
OpPraHUYECKUX
COCTMHEHUI pa3IMYHBIX
KJIACCOB)
5 Pa3znea S. XapakrTepu3oBathb
Kunernueckue u BJIUsIHME KOHLIEHTPALHH
TepMOJMHAMHMYECKHE | pearupyoIIUX BellecTB
3aKOHOMEPHOCTH U TeMmeparypbl Ha
NPOTEKAHUS CKOpPOCTb XHMHYECKHUX
XHMHYEeCKHX peakuui
peakuuii
5 |OKO01l | Cxkopoctb XapaxkTepus3oBaTh [IpakTuko-

OK 02 | XxuMUYeCcKHX peakiuil. | BAUSHUE KOHIEHTPAIUU | OPUEHTUPOBAHHBIC
XUMHYECKOE pearvpymoIlrx BEIECTB U | TEOPETUUECKUE 3aJaHUS
paBHOBecHE TEMIEPATypPhI Ha | HA aHanu3 (HaKTOpOB,

CKOPOCTb ~ XMMMYECKHX | BIUSIOLINX Ha

peakuui U3MEHEHUs CKOpPOCTH

XapakTepu3oBaTh XUMHYECKON peaKIuu

BIIUSTHUE u3Mmenenus | [Ipaktuko-

KOHLEHTPALlUK BEIIECTB, | OPUEHTUPOBAHHBIE

peakuus Cpensl U | 3aJlaHue HA MPUMEHEHUE

TEMIIepaTypbl Ha | npuHouna Jle-Ilarense

CMEIEHUE XMMHYECKOTO | AJIs HaXOXXCHHUS

paBHOBECHS HaIlpaBJIEHUE CMEIEHUs
paBHOBECHS XUMHUYECKON
peakuum U aHauu3
(akToOpoB,  BIHSIOLIMX
HaCBILLICHHbIE
XMMHYECKOTO
paBHOBECHSI

6 Pasnen 6. PactBopsl | MccienoBaTh MCTHHHBIC
PACTBOPHI € 3a1aHHBIMH
XapaKTEePUCTUKAMHU
6.1 | OKO01 | Ilonsatue o pactBopax | Paznuuats uctuHHble | 1.3amaun Ha
OK 02 pacTBOpLI IIPUTOTOBJICHUE

pacTBOpOB
2.IIpakTuko-
OpUEHTUPOBAHHbBIE
pacueTHble 3alaHus Ha
JUCTIEPCHBIE  CHUCTEMBI,
HCIIOJIb3yEMBIE B
ObITOBOM u
MIPOU3BOJICTBEHHOU

JCATCIIBHOCTH YCJIOBCKA
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6.2 | OKO01 | UccnenoBanue UccnenoBats  Qusuko- | Jlaboparopnas  pabora
OK 04 | cBOWCTB pacTBOpPOB XUMHYECKHE cBoiictBa | «IIpurorosnenus
WCTUHHBIX PaCTBOPOB pacTBOPOB)
II | IlpodeccnoHATLHO-OPHMEHTHPOBAHHOE CO/lepP:KaHue (CoePKAHUE TPUKJIIATHOTO
MOLYJisl)
7 Pa3zpen 7. Xumusa B OneHuBaThL 3amuTa KeiicoB
ObITY H NocJe/ICTBUSI OBITOBOM
MPOU3BOJACTBEHHOMI U NIPOM3BOICTBEHHOM
NeSATeJIbHOCTH JAesiTeJIbHOCTH Ye10BeKa
YeJI0OBeKa ¢ mo3uuuen
IKO0JIOTHYECKOM
0€e30I1aACHOCTH
OK 01 | Xumus B ObITYy U OnenuBath nocnenctsus | Keiic
OK 02 MIPOU3BOACTBEHHOMN OBITOBOM u
OK 04 | nesrenbHOCTH IIPOU3BOJICTBEHHOU
OK 07 | gyemoBeka NEITEILHOCTH YEJIOBEKA C
MO3ULMEH IKOJIOTUYECKOM
0€301aCHOCTH

5. METOAUYECKHE PEKOMEHJAILIMUU IIO0O OPIrAHU3ALIIUN WU3YUEHUA
YUEBHOI'O TIPEJIMETA
5.1 Metoan4yeckne peKOMeHIALMH MPENOAABATEII0

Y4eOHBIM IUIAHOM Ha W3YYCHHE YYeOHOTO MpeaMeTa OTBOJUTCS OJUH CeMECTp. YueOHas
paboTta npoBoauTCs B popMe ayIUTOPHBIX 3aHATUN: TeopeTHuecKux — 20 4acoB, MPAKTUYECKUX —
0 gacoB, 1ab0paTOpHBIX — 16 YaCOB U CAMOCTOSTEIILHON padoThl — () YacoB.

B coorBerctBun ¢ TpeboBanmsmMu DPI'OC CIIO mo cnenmanbHOocTH 26.02.01
DKCIUTyaTanusi BHyTPEHHUX BOJHBIX IMyTEH, B LESAX pean3alys KOMIIETEHTHOCTHOTO MOAX0/1a
mpelycMaTpuBaeT IIUPOKOE HKCIONb30BaHHE B 00pa3oBaTeNIbHOM TMpoIlecce AaKTUBHBIX U
WHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHATHH.

Ilepeuenv mem 3anamuil, peaiu3yemvix 6 AKMUGHOU U UHMEPAKMUBHOU hopmax

Ne HaumeHnoBanue TeM ®opmbl 00yueHUst

1 | CTpOGHI/Ie aTOMOB XMMHNYCCKHX 3JICMCHTOB U HCKHI/Iﬂ-BI/I?;yaJ'II/I?)aHI/If{
mpupoaa XUMHYECKOM CBSI3HU

2 |[Kmaccuduxkarms, CTpoeHre 1 HOMEHKIIaTypa WNHTepakTuBHAS JEKIUS
OpraHMYECKUX BEIIECTB

3 | Xumuueckue peakuuu Pa300p KOHKPETHBIX CUTYyalUi

Ha npaktrueckue 3aHATHS BBIHOCATCS BOIIPOCHI B COOTBETCTBUU C TEMAMHU TEMATUYECKOTO
IJIaHa AUCHUIUIMHBL Llenu npakTUyYecKWX 3aHSATHH: 3aKpEeIUICHHE W3Yy4YEHHOrO0 Marepuana u
KOHTpPOJIb 3HAaHUN U YMEHUM.

5.2 MeToanuyeckne peKOMEHIAMH ISl CTYACHTOB

3aHgaTus MMPOBOAATCA B COOTBETCTBUU C y‘-Ie6HBIM IIJIaHOM M pacClIMCaHUEM, IIPpHU 3TOM Ha
CaMOCTOSITENIBHYIO ITOATOTOBKY MPOrpaMMON TUCHUIUIMHBI oTBoauTCs 0 wacoB. /laHHOE Bpems
CTYACHTHI INIAHUPYIOT IO MHAUBUAYAJIBHOMY IIJIaHY, OPUCHTUPYACH HAa INECPECUCHb KOHTPOJIBbHBIX
BOMpPOCOB (1. 6.1.) U cMCOK y4eOHON JUTEepaTyphl, pEKOMEHIYEMBbIi B KaueCTBE OCHOBHOM U
nonoaHuTenbHoR. CamocrosATenbHas paboTa CTYAEHTOB pealu3yeTcsl HOJ PYKOBOJICTBOM
npenojiaBaTess (KOHCYIbTalluy, IOMOIIb B IMOATOTOBKE K MPAKTHYECKUM H JOMAIIHUM paboTam
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¥ JIp.) U UHAWBUIYAIBHYIO pabOTy CTYJCHTA, 3aKJIFOYAIONIYIOCS B BBIOJIHCHUN PAKTUYECKUX
pabor.
JIsl  KauecTBEHHOTO OCBOCHHS JUCLHUIUIMHBI CTYACHTaM HEOOXOIUMO MOCEHIaTh

ayJMTOPHBIC 3aHATHUS, BBIOJIHATD CICAYIONIHE TPEOOBAHUS.

B cemecTpe 00y4aromuiics: JOIKEH BBITOIHUTD:

—  BXOJIHOW KOHTPOJIb,

—  BBINOJHEHHUE 16 yacoB 1abOpaTOpHBIX pabdoT;

—  TPOMEXKYTOYHAs aTTeCTALUs

6. @DopMbI TeKyHIEr0o KOHTPOJS YCIHEeBAeMOCTH W MPOMEXKYTOYHOH AaTTecTalluu
0o0y4Jaromuxcs

6.1. [lepeueHb BOPOCOB K 3a4eTy € OLEHKOI

1. JlaiiTe onpeneneHusl CleIyOIMM XUMUUYECKUM TIOHATHSAM: BEIECTBO, XUMUYECKUI 3JIEMEHT,
aTOM, MOJIEKYJ1a, OTHOCUTENIbHBIE aTOMHAs U MOJIEKYJISIPHAS. MAcCChl, HOH, aJUIOTPOIIHS, U30TOIIBL,
XUMHUYECKasl CBS3b, DJIEKTPOOTPULIATEIbHOCTh, BaJEHTHOCTh, CTENEHb OKHUCIIEHHUS, MOJb,
MOJISIpHAsi Macca, MOJSPHBIM 00beM Tra3000pa3HbIX BELIECTB, BELIECTBA MOJEKYJISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHMSI, PacTBOPBI, 3JEKTPOIUT M HEDIEKTPOIUT, SJIEKTPOIUTUYECKAsS
JMCCOLIMALIUS, OKUCIIUTENb U BOCCTAHOBUTEIIb, OKUCIIEHHUE M BOCCTaHOBIIEHHUE, TEIIOBON AP PEeKT
peakLuy, CKOPOCTh XMMHUYECKOW peaklMM, KaTallu3, XMMHUYECKOE pPaBHOBECHUE, YTIJIEPOJIHBIN
CKeJeT, (pyHKIMOHANbHAs TPYIIa, H30MEpHsl, FTOMOJIOTHS.

2. ChopmynupyiiTe 3aKOHBI COXpAaHEHHUSI MAacChl BEIIECTB U MIOCTOSHCTBA COCTABA BEILIECTB.

3. YcraHOBUTE NPUYUHHO-CIIEICTBEHHOW CBSI3M MEXKIY COJEPKAHUEM 3aKOHOB COXPAaHEHUS
Macchl BEIIECTB M TIOCTOSHCTBA COCTaBa BEUIECTB M HAMCAaHUEM XHMHUYECKHX (opMyn u
YPaBHEHUU.

4. JlaiiTe MEHIEIEEBCKYI0 M COBpPEMEHHYI0 (OpMYIUPOBKY mepuoanydeckoro 3akona J[. .
Menneneena.

5. O0bsicHUTE PUBNYECKUN CMBICI CHMBOJIMKY EPUOJNUECKON TaOINULIbI XUMUYECKUX JIEMEHTOB
. . MenneneeBa (HoMepa 3JIeMEHTa, IEPUO/JIa, TPYIIIIHI).

6. YcTaHOBUTE NPUYMHHO-CIIECTBEHHBIE CBSI3U MEXAY CTPOCHHUEM aToMa U 3aKOHOMEPHOCTSIMHU
U3MEHEHHs CBOMCTB 3JIEMEHTOB U 00Pa30BaHHBIX UMU BEILECTB B IEpUOJIaxX U IpyIax.

7. JlaWiTe XapaKTEpUCTUKY DJIEMEHTOB MAaJbIX M OOJBIIUX TEPHOJOB IO WX TMOJIOKEHUIO B
ITepuoanueckoit cucreme JI. . Menzaeneesa.

8. YcraHOBUTE 3aBUCUMOCTh CBOWCTB XMMHUYECKUX BEILECTB OT CTPOCHUS aTOMOB 00Pa3yOIIUX
UX XUMUYECKHUX DJIEMEHTOB.

9. laiiTe XapaKTepUCTUKY BaXKHEHILINX TUIIOB XUMUYECKUX CBSI3EH.

10. OOBscHUTE 3aBUCUMOCTb CBOMCTB BEIECTB OT MX COCTaBa U CTPOEHUS KPUCTAJUIMYECKHX
pELIETOK.

11. ChopmynupyiiTe OCHOBHBIE MOJOKEHUS TEOPUH IIEKTPOTUTHUECKON AUCCOLUAIIUH.

12. [aiiTe XapaKTEpPUCTHUKY B CBETE€ TEOPHUH DJICKTPOIUTHYECKON IUCCOLMAIIMN CBONCTB
OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCTUHEHUMN.

13. Ilepeuncnure OCHOBHBIE TOJOXKEHUS TEOPUU XUMHUYECKOTO CTPOEHHUS OPraHMYEeCKHX
COCIMHEHU.

14. [TaliTe XapaKTEpUCTUKY B CBETE€ TEOPUU XHUMHUYECKOTO CTPOCHHUSI OPraHUYECKUX COCAUHEHUN
CBOMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COETUHEHUH.

15. JlaiiTe XapakTepUCTUKY COCTaBa, CTPOEHHUSI, CBOWCTB, IMOJIYYEHHUs U IPUMEHEHHS BaXKHEHIIINX
Mmetaios (IA u II A rpynn, anmoMuHus, Kene3a) 1 UX COSUHEHHH.

16. JlaiiTe XapakTepUCTUKY COCTaBa, CTPOEHHUSI, CBOWCTB, IMOJIYYEHHUs U IPUMEHEHHS BaXKHEHIIINX
HemeramioB (VIII A, VIIA, VIA rpynm, a takxke azota u ¢ocdopa, yriepoga U KpeMHHS,
BOJIOPO/Ia) U UX COCTMHECHUM.
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17. JaliTe XapaKTEpUCTHUKY COCTaBa, CTPOEHUS, CBOMCTB, MOJYYEHUS U MPUMEHECHHS BaKHEUIIINX
KJIACCOB YTJIEBOJOPOJIOB (AJTKAHOB, IIMKJIOAIKAHOB, aJIKEHOB, aIKWHOB, apEHOB) U UX Hamboliee
3HAYUMBIX B HAPOJHOXO3SIMCTBEHHOM ILIaHE IPECTaBUTENCH.

18. JlaliTe XapaKTepUCTUKY Ba)KHEHIIMX IPEACTaBUTENIEH KJIACCOB OPraHUYECKUX COEIUHEHUM:
METaHoJa W D3TAaHOJA, CIOXKHBIX J(QHUPOB, >XUPOB, MbUI, albIErHI0B ((popmanbaerugoB u
areTalbIeTH/1a), KETOHOB (alleTOHa), KApOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTHI), MOHOCAXapHI0B
(Tr0KO3BI), IUcCaxapuIoB (caxaposbl), MOJHCAXapHaAoB (KpaxMajia W IEJUTIOJI03bl), aHWJIMHA,
AMHHOKHCIIOT, OEITKOB, UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH, Kay4yKOB, IJIACTMAcCC.

19. O6BscCHUTE CYIIHOCTh XMMHUYECKUX TIPOIIECCOB.

20. Maiite xnaccuGuKaUo XUMAYECKUX PEAKIHHA IO Pa3IMYHBIM IMPU3HAKAM: YHCITY U COCTABY
NPOJYKTOB U PEareHTOB, TerioBoMy 3¢ deKTy, HampaBieHHuo, (a3e, HaIMUMIO KaTaau3aropa,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, 00Pa3yIOIUX BEILECTBA.

21. Iosicuute, kak Kiaccu(UUIUPYIOTCS BEIIECTBA M MPOIECCHl C TOUYKU 3PEHUSI OKUCICHMS-
BOCCTAHOBJICHMSI.

22. CocTaBbTe YpaBHEHHUS PEaKIIMil C TOMOIILI0 METOIa JICKTPOHHOTO OaJlaHca.

23. OOBsACHUTE 3aBUCHMOCTb CKOPOCTH XMMHUYECKOH PEAKIMU M TIOJO0KEHUS XUMHUYECKOTO
paBHOBECHS OT Pa3TUYHBIX (PAKTOPOB.

24. OcymiecTBUTE pacueThl O XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM.

25. Pemnrte pacyeTHbIE 3374l IO XUMHUYECKUM (pOpMyJIiaM U ypaBHEHUSIM.

26. O0BsICHUTE XUMUYECKUE SBJICHUS], IPOUCXOSIINE B IPUPOJIE, OBITY U HA IPOU3BOICTBE.

27. Tlosicaute, B uYeM HEOOXOJUMOCTb COOIIOJACHHUS MPABHI HSKOJOTHYECKH TI'PaMOTHOTO
MOBEJICHUS B OKPY’KAOLIEH Cpee.

28. [losicHuTe BAMSHHE XUMUYECKOTO 3arpsi3HEHUS] OKPYKAIOIeH Cpeibl Ha OPraHU3M YellOBeKa
U JPYTHUE )KUBBIE OPTaHU3MBI.

29. ITokaxuTte HEOOXOIUMOCTh COOJIIO/IEHUSI TPaBUJI OE30MaCHOr0 OOpaleHHs] ¢ TOPIOYUMH U
TOKCHYHBIMH BEIIECTBAMH, JIAOOPATOPHBIM 00OPYIOBAHUEM.

30. OnuiuTe MOArOTOBKY PACTBOPOB 33/1aHHOM KOHIIEHTPAIMK B OBITY U HA TIPOU3BOJICTBE.

6.2. Ouenounnie matepuajsl (POC).
[Tpunoxenue 1. Ouenounsie matepuains (GOC).

7. MeToau4eckue MaTepUaJibl.

7.1. MeToanyeckne peKOMEeH/IalMH K JIa00paTOPHBIM padoTam.
[Tpunoxenue 2. Metoauueckue peKOMEHIAINHU K JJAOOPaTOPHBIM paboTaMm.
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PACCMOTPEHO

Ha y4eOHO-METOINYECKOM COBETE
«_» 20 T
IIporokon Ne «  »

JIMCT u3MeHeHu
B padouyro NMporpamMmy yueOHoi AMCUUIJIMHBI OVIIL.04 Xumust
crnenranbHocTH 26.02.01 Dkcmtyaranys BHyTPEHHUX BOJHBIX IyTeH
npenonasarens: H. I'. Anudupenko

Jononmuenus u u3MeHeHus K padodei mporpamme OVYII1.04 Xumust na 2024/2025 yqeOHbIN TO1
1o criequanbHocTH 26.02.01 DxcrutyaTanysi BHyTPEHHUX BOJHBIX ITyTEH.

B paGouyto nporpaMMy BHECEHBI CJIEIYIONINE U3MEHEHUS:
No Bunecennwvie usmenenus
1 N3menenus B pazaenax 6, 7.

JlononHeHnus u u3MeHeHus B paboueli mporpaMmbl pacCMOTPEHBI 1 0,100peHsbI Ha 3aceganuu [TIK

[Ipotokon Ne OT T.

IIpencenarens ITIK / /
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