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1. MACHOPT PABOYEN IMPOTI'PAMMBbBI YUYEBHOMU
JTUCHUIIJIMHBIOO.12 XUMU S

1.1. O6sn1acTh NpUMeHEHUsI POrPaMMbI

PaGouas mporpamma y4eOHOW JUCHUIUTUHBICKXHUMUS»  SBISACTCS  YacThIO
IporpaMMbl  TOJATOTOBKM KBAIM(PHUIIMPOBAHHBIX pabOYMX H CIyXalluxX II0
npodeccun 23.01.17 Mactep mo peMOHTY M OOCTY)KHBAHHIO aBTOMOOMIICH.

Paszpabotana B cootBerctBHE ¢ ®I'OC CIIO.

1.2. MecTO IMCHUILIMHBI B CTPYKTYpe NPOrpaMM MOJATOTOBKH CHEIHATHCTOB

CpeaHero 3BeHa. IMCHUIIINHA BXOOUT B 06H1€O6pa3OBaTeHBHLIﬁ OUKII.

1.3. Heau u miiaHupyemMbie pe3yaibTaThl 0CBOCHHS TUCHUILINHBI

Hean:

dopMupoBaHue y OOyYarOUIMXCsI XUMHUYECKOM COCTaBIIAIONIEH €CTECTBEHHO-

HAy4YHOM KapTUHbI MHpa KaK OCHOBBI MPHHATHA PEUNICHUNA B KU3HEHHBIX U

IIPOU3BOJICTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOIO ITIOBEJICHUS B IPUPOIHOM Cpele.

3ajaum JUCUUIINHBI:

1) chopmupoBaTh TMOHMMAHHWE 3aKOHOMEPHOCTEH MPOTCKAHUS XHMHUYCCKUX
IPOLIECCOB U SIBJIEHUN B OKPYKAIOUIEH Cpee, LUEIOCTHOW HAyYHOW KapTUHBI
MHpa, B3aUMOCBSI31 U B3aMM033aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS TMPOBOIUTH pAacueThl MO XUMHYCCKUM (opmyiaaMm
YpAaBHEHUSIM XMMHYECKUX peakUuid, I[MIaHUPOBaTh M HWHTEPHPETUPOBATH
pe3yNbTaThl XUMUYECKHUX IKCIIEPUMEHTOB,

3) chopMupoBaTE HABBIKM MNPOBEICHHS XUMHYCCKHX IKCIECPUMCHTAIBHBIX
UCCIIEIOBAHUM ¢ COONIIOZIEHHEeM TMpaBWil  0€30MacHOro  OOpallleHus C
BEIIIECTBAMH U JTAOOPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS aHAJM3UPOBATh, OLICHUBATDH, IPOBEPSTh HA JIOCTOBEPHOCTh U

0000111aTh UHPOPMALIMIO XUMUYECKOTO XapaKTepa U3 Pa3IMYHbIX HCTOYHUKOB;
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5) copmupoBaTh YMEHHSI IPOTHO3UPOBATH MOCICACTBHSI CBOCH JEATEIIEHOCTH

U XUMHWYCCKHX ITPHUPOIHBIX, OBITOBBIX U IMPON3BOACTBCHHBIX ITPOLICCCOB,

6) chopmMupoBaTH MOHUMAHUE 3HAYUMOCTH JOCTHYKCHUN XMMUYCCKON HAYKH U

TEXHOJIOTUM /ISl pa3BUTHUS COIIMATIBHON U TPOU3BOICTBEHHOM cdep.

I[Inanupyembie pe3yabTaThbl 0CBOCHUSI 0011e00Pa30BaTeILHOM AUCHUILIUHBI B

coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocaoBe PI'OC COO

Kon u IInanupyemMble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI
HAUMEHOBAHU Oomue JucuuninHapHbie
e
(popmMupyembl
X

KOMIIeTeHIN i

OK 01. | B yacTi TPyA0BOIr0 BOCIIUTAHUSA: - BJAJETh CHCTEMOM XUMHUYECKHX

Bribupath - TOTOBHOCTb K TpyAY, OCO3HAaHUE | 3HAHUH, KOoTopast BKJIFOYAET:

Croco0bI LIEHHOCTH MacTepCTBa, TPY10J1I00Ke; | OCHOBOIOJIATAI0IINE MIOHSTHS

perieHus - TOTOBHOCTh K aKTUBHOH | (XUMUYECKHIA 3JIEMEHT, aTom,

3a1a4y JEATSIILHOCTH TEXHOJOTMYECKOW H | DJICKTpOHHAasi 000JI04Ka aToma, s-, p-, d-

npodeccuoHan | ConranbHOM HANPaBIEHHOCTH, | AJIEKTPOHHBIE OpPOUTATH aTOMOB, HOH,

bHOM CIIOCOOHOCTh WHULMUPOBATh, | MOJIEKYJIA, BaJICHTHOCTb,

JEATEIbHOCTH | IUIAHUPOBaTh U CaMOCTOSITENIBHO | 3JIEKTPOOTPULIATEIBbHOCTD, CTEIEHb

IPUMEHUTEb | BBIIOJHATH TaKyIO €ATEIbHOCTD; OKHUCJIEHUS, XMMHUYECKasi CBS3b, MOJb,

HO K | - HMHTepec K pa3iuuHeiM cdepaMm | MOJspHas Macca, MOJISIPHBIM 00beM,

Pa3IU4YHbIM npoeCCUOHATTBHON  IESTETLHOCTH, | YIIIEPOAHBIN CKeJeT, (yHKIMOHATbHAS

KOHTEKCTam OBaanenue YHHBepPCAJbHBIMYU | IPyIIa, paAuKall, U30MEPUsl, H30MEPHI,
Y4eOHBIMU NMO3HABATEJbHBIMHU | TOMOJIOTUYECKMN  Psii,  TOMOJIOTH,
AeHCTBUAMM: YTII€BOAOPOABIL, KHCIIOpOJI- u
a) 6azoBble JIOTHYECKHe AeliCTBUSA: | a30TCOAECPKAIINE COETUHEHMS,
- CaMOCTOSITENbHO (POPMYIUPOBATH U | OMOJIOTHYECKH  aKTHBHBIE  BEIIECTBA
aKTyaJIM3UpPOBATh npobnemMy, | (YrieBojbl, XUpbl, O€NKu), MOHOMED,
paccMaTpuBaTh €€ BCECTOPOHHE; HIOJIUMED, CTPYKTYpPHOE 3BEHO,
- YCTaHaBIMBaTh CYLIECTBEHHbIH | BHICOKOMOJIEKYJISIPHbIE ~ COEIMHEHUS,
IPU3HAK WM  OCHOBAHMS  JJIS | KDUCTAJIMYECKasl  PEIIeTKa,  THIIbI
CpPaBHEHHs,  KJIacCU(PUKAIMM U | XUMHUYECKHUX peakiuil (OKUCIUTEIbHO-
0000111eHus; BOCCTaHOBUTEIBHEIE, 9K30- u
- ONpeAeNsATh LEeIN AESITEIbHOCTH, | SHAOTEPMUYECKUE, PEAKIMH HOHHOTO
3aJjaBaTh MapamMeTpbl U KPUTEPUM UX | OOMEHa),  pacTBOpP,  AJIEKTPOJIUTHI,
JOCTUKECHHUS; HEAJIEKTPOJIUTHI,  AJEKTPOJIUTUYECKAs
- BBUBJISITH 3aKOHOMEPHOCTH U | AMCCOLMALNS, OKHCJIUTEND,
MIPOTUBOPEYHUSI B paccMaTpUBAaEMBIX | BOCCTAHOBUTENb, CKOPOCTb
SIBJICHUSIX; XUMHYECKOM peakluu, XUMHUYECKOE
- BHOCHTD KOPPEKTUBBI B | paBHOBECHE), TEOpPUU U  3aKOHBI
JESATENBHOCTbD, OLIEHUBAThH | (TEOpUA  XUMHUYECKOTO CTPOECHMS
COOTBETCTBUE PE3YJbTATOB IEISAM, | OPTAHUYECKUX BEIIECTB AM.
OLICHMBATh  PHUCKM  mociueacTBuil | bytieposa, Teopus
NeSITeNIbHOCTH; pa3BHUBaTh | IEKTPOIUTHUECKOM JMCCOLMAINY,
KpeaTUBHOE MBIILIJIEHHUE IIpU | IEPUOINIECKUIT 3aKOH JA.N.
pElIeHNH KU3HEHHBIX MPo0IemM MeHgeneeBa,  3aKOH  COXpaHEHUs
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0) 0a3oBble HCCIEI0BATENbCKHE
JNefiCTBUA:

- BIAJeTh HaBbIKaMM  y4eOHO-
HCCIIEA0BATEIBCKOM UM IIPOEKTHOU
JESTEIIbHOCTH, HaBbIKaMH
paspereHus mpooieM;

- BBISBIISTD IIPUYHUHHO-
CJIC/ICTBCHHBIE CBSI3U u

AKTYyaJIu3UpoOBaThb 3a/la4y, BbIZIBUT'ATb

TUIIOTE3y €€ PELICHUs, HaXOJIUTh
apryMeHTbl Uil JI0Ka3aTelbCTBa
CBOUX  YTBEpXKICHHH,  3a/1aBaTh

rapamMeTpbl U KpUTEPUU PELLICHNUS;

- aHaJIM3UpOBaTh IOJYYEHHbIE B
XOJIe PEIICHMs 3aJa4yl pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH ux
JIOCTOBEPHOCTb, IIPOTHO3UPOBATh
M3MEHEHUE B HOBBIX YCIIOBHSX;

- yMeThb [EpPEHOCUTh 3HaHUS B
[I0O3HABATEIbHYI0O M IPAKTHYECKYIO
o0jacTu  KU3HENEATEIbHOCTH; -
yMETh HWHTErPUpPOBATh 3HAHUS U3
Pa3HbIX MPEeIMETHBIX 00JacTel;

- BBIJIBUTATh HOBBIE nuJeu,
IpeaJIaraTb OPUrMHAIBHBIE TOAXO/bI
U PEILICHHUS;

- CHOCOOHOCTHh MX HCIIOJB30BAHUSA B
HO3HABAaTEJILHOM H  COLIMAJILHOU
MPaKTUKE

Macchl),
CHUMBOJINYECKHUIM
(hakTosOTHUECKIE
CBOMCTBAaxX, COCTaBe,
Oe30ImacHOM
BayKHEHIITHX
OPraHUYEeCKHUX
MPAaKTUYECKOMN
YeJIOBEKa;

- YMETb BBISBJISATH  XapaKTEpHbIC
MPU3HAKKM U B3aMMOCBSI3b HM3YYECHHBIX
MIOHATHUH, [IPUMEHATD
COOTBETCTBYIOIIUE TTOHSTHS npu
ONMMCAaHUU  CTPOCHUSI U  CBOWCTB
HEOPraHWYECKUX U OPraHUYECKHX
BEILIECTB U UX MPEBPAILCHUI; BBISBISATh
B3aMMOCBS3b XHMUUYCCKHX 3HAHUM C

3aKOHOMEPHOCTH,
SI3BIK XUMHH,
CBEJICHUS 0
MOJyYeHUU U
HCIIOJb30BaHUHI
HEOPTaHUYECKUX i1
BEIIECTB B OBITY H

IEeSITENTbHOCTH

MIOHSATHUSIMUA 51 MPEACTABICHUSIMU
JIPYTHUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- YMETh HCIIOJIb30BaTh HAUMEHOBAHUSA
XAMHYECKHAX coeqUHEHUI
MEXTYHApOIHOTO cor3a

TEOPETHUYECKOW M IPUKIATHOW XUMHUU
Y TPUBHAJIbHBIC HA3BAHUS Ba)KHEHIIUX
BEIECTB (ITUJICH, alleTUIICH, TJIUIIEPHUH,

¢denon,  ¢dopmanbaerua,  yKCycHas
KHUCIIOTa, TJWIWH, yrapHbld  Tas,
YIJIGKHCIIBIA Ta3, aMMHUakK, raiieHast

W3BECTh, HETAIICHAS! U3BECTh, MUTHEBAS
coJla ¥ APYTUX), COCTABIATh (POPMYJIbI
HEOPTaHWYECKUX W  OpPTaHUYeCKUX
BEIIECTB, ypPaBHEHHUS  XUMHUYECKUX
peakmmii, OOBSICHATH WX  CMBICT,
HOJTBEPXKIATh XapaKkTepHbIe
XUMHUUYECKHUE CBOMCTBA BEILIECTB
COOTBETCTBYIOLIUMH 3KCIIEPUMEHTAMH
W 3alUCSAMH YpPaBHEHHH XUMHYECKUX

peaKLnii;

- YMETb YCTaHaBJIMBATb
IIPUHAJIEKHOCTh H3yYEHHBIX
HCOPTraHNYCCKUX n OpTraHU4YCCKUX

BCIICCTB K ONPCACJICHHBIM KJIaCCaM U

rpymnmnam COCJINHEHMI,
XapakTepu3oBaTb  HUX  COCTaB U
BOKHEWIIINE CBOMCTBA;  ONPEIEIATH
BH/IBI XUMHYECKHUX CBsA3EH
(koBaneHTHAs, HOHHAs,
MeTaJlJIn4yecKasi, BOJOPOJHAs), THIIbI
KPUCTAJUIMYECKUX PEIIETOK BELIECTB;
KJ1accu(uIupoBaTh XUMUYECKUE

peaKIvm;




- chopMHUpOBaTh NPEACTABICHUA: O
MaTepUaIbHOM €IMHCTBE MUpa,
3aKOHOMEPHOCTSIX U I103HABA€MOCTH
SBJICHUM  IIPUPOIBI; O MeCTe U
3HaYeHUHU XUMHHU B cucreme
€CTECTBEHHBIX HayK M €€ pOJM B
o0ecrneyeHn YCTOHYMBOIO pa3BUTHS
YeJI0BEYECTBA: B PEIICHUH MpodiIem
SKOJIOTUYECKOM, DSHEpPreTUYEeCKO U
MUIIEBOM 0€30IacHOCTH, B Pa3BUTHH

MCIUILINHEBI, CO31aHUHN HOBBIX
MaTcepuaioB, HOBBIX NCTOYHHUKOB
OHEPI'HH, B obecrnieueHU

PaLMOHANIBHOTO MPUPOIAOTOJIB30BAHUS,
B (opMUpPOBaHMM MHUPOBO33PEHUS U
o0mIel KyJNbTypbl YelOBEKa, a TaKXKe
9KOJIOTHYECKHU 000CHOBAHHOT'O
OTHOIIEHUA K CBOEMY 3JI0POBBIO U
MPUPOJIHON Ccpelie;

-  BJIAIeTh CHCTEMOH XHMHYECKHX

3HaHUH, KOTOpast BKJTIOYACT:
OCHOBOIIOJIAraloIINe TTOHSITHS
(IOTIOJTHUTENILHO K CUCTEME TOHSATHIM
0a30BOro  YpoBHSI) -  HM3OTOIBI,
OCHOBHOE M BO30YXICHHOE COCTOSHHE
aToMa, FI/I6pI/II[I/I3aIII/IH ATOMHBIX

opOuTaneit, xumuueckass cBsizp (" " m
"' KpaTHblE  CBSI3U),  MOJIIpHas
KOHIIEHTpaIus, CTpyKTypHas Gopmya,

HU30MEPHUs (cTpykTypHas,
reoMeTpHuyecKas (umc-TpaHc-
H30MepHs), THUIIBI XUMHUYECKHUX
peakuuil (roMO- M TE€TEpPOrcHHBIE,
oOpaTtumble 51 HeoOpaTuMbIe),
pacTBOpel  (MCTUHHBIE, JUCIIEPCHBIE
CUCTEMBI), KPUCTAJIJIOTUAPATHI,

CTENEHb JAMCCOLMALMM, DJIEKTPOJIN3,
KpEKMHT, pPU(DOPMHHT); TEOPUH U
3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHMS, JIEXKAIUE
B OCHOBE NOHHUMAaHUS NPUYMHHOCTH H
CUCTEMHOCTH XHMHYECKHUX SIBJICHUH,
COBPEMEHHBIE IIPEICTaBICHUS 0
CTPOCHMHM BellecTBa Ha aTOMHOM,
MOJIEKYJSIPHOM U HaJIMOJIEKYJISIPHOM
YPOBHSIX; MIpeICTaBICHUS 0
MEXaHM3MaxX XUMHUYECKHX peaklui,
TEPMOAMHAMHUYECKUX M KUHETHUYECKHUX
3aKOHOMEPHOCTSIX HUX IPOTEKAHMsS, O
XUMHYECKOM PaBHOBECHH, AUCIIEPCHBIX
cucremMax, (pakToJIOrn4eckue CBEJCHUS
O CBOMCTBax, COCTaBE, NOJYYEHUH U




0€e30I1acHOM HUCII0Ib30BAHUN

BAKHEUIIINX HEOPraHUYECKHUX u
OpPraHMYeCKHUX BeleCTB B OBITY H
MIPAaKTUYECKOU JeATEeIIbHOCTH

YCI0BCKa, 06H_[I/IX HAaY4YHbIX IIPpUHIUIIAX
XUMHUYCCKOI'O IMPOU3BOACTBA (Ha

npumMepe IPOM3BOJICTBA cepHOU
KHCIIOTHI, aMMHaKa, METaHoJIa,
nepepaboTku  HepTH), -  yMETh

MPOBOJUTHh PACYEThl MO0 XUMHUYECKUM
(dbopMyliaM U ypaBHEHHUSIM XUMUYECKUX
peakuuii c KCIMOJIb30BAHUEM
(bu3mYecKux BeIMYMH (Macchl, o0Obema
rasos, KOJINYECTBA BEIIIECTBA),
XapaKTEePU3YIOIINX BelIeCTBa c
KOJIMYECTBEHHON 9 CTOPOHBI: pacdeThl
o HAXO0XICHUIO XUMHUYECKON
(GbopMyJBl BEIIECTBA; PacueThl MacCh
(oObema,  KoOJIMYECTBa  BEIISCTBA)
OPOAYKTa peakUuu, €CId OJHO U3
UCXOIHBIX BEIIECTB [aHO B BUJE
pacTBOopa C OIpPEIEICHHOW MacCOBOM
J0JIell PacTBOPEHHOTO BEIIECTBA WIIU
JTaHO B M30BITKE (MMEET IPHMECH);
pacdyeTbl MacCOBOH WM OOBEMHOMH
O BBIXOAA TPOJYKTa PEaKIUH;
pacueTsl TeIoBOro 3¢ ¢eKra peakiui,
00BEMHBIX OTHOIIEHUH Ta30B; - YMETh
BBISIBJISITH  XapaKTEpHbIE MPHU3HAKU W
B3aMMOCBSI3b  M3YYEHHBIX TIOHATHH,
MPUMEHSATH COOTBETCTBYIOIINE OHITUS
MPU ONMHUCAHWH CTPOCHHWS W CBOWCTB
HEOPTraHUYECKUX M  OPTaHUYECKUX
BEIIECTB M UX MPEBPAICHUN; BBISBIATh
B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C
MOHATHSIMH W NPEJCTABICHUSIMHU
Opyrux  TOpeaMeToB  Juis  Oonee

OCO3HAaHHOIo ITOHHUMAaHHUA u
0OBSICHEHHS CYITHOCTHU MAaTCPUAIBHOTO
CANHCTBA MHpa; HCIIOJIB30BAaTh

CUCTEMHBIE XMMHWYECKUE 3HAHMUS IS
OOBSICHEHHSI ¥ TIPOTHO3UPOBAHUS
SIBJIICHUH, HMMEIOIINX
€CTECTBEHHOHAYYHYIO IIPUPOJY;

- YMETb HCIIOJIb30BAaTh HAWUMEHOBAHUS
XUMHUYECKHUX COETMHEHU I
MEXKIyHApOJHOTO coro3a
TEOPETHUYECKOW W NPUKIATHOW XUMHUHU
U TpPUBHAJIbHBIC HA3BAaHMS BEILIECTB,
OTHOCSIIMUXCA K HM3Y4YEHHBIM Kjaccam
OpPraHUYECKUX U  HEOPraHUYECKUX
COEIMHEHN; HUCIIOJIb30BaTh




XUMHYECKYIO CUMBOJIUKY JUIS
cocTaByieHUs] (HOpMYJT HEOPraHUUECKUX
BELICCTB, MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAILlEHHBIX M CKEJETHBIX) (OopMyIl
OpPraHMYECKHUX BEILECTB; COCTaBIIThH
YPAaBHEHHs XHMHYECKUX pEakUMd |
pacKpbIBaTh ux CYIIHOCTb:
OKHUCJIUTEIIBHO BOCCTaHOBUTEJIBHBIX
peaKuuii TMOCPEACTBOM COCTAaBJIECHUS
JIEKTPOHHOr0 OajlaHca ATUX peakluii;
peaknuii MOHHOTO OOMEHa IyTeM
COCTaBJICHUS 170.¢ IIOJIHBIX U
COKpALICHHBIX HOHHBIX YPaBHEHMII;
peakuuii rugposmza, peakuuit 10
KOMILJIEKCOOOpa3oBaHus (Ha mpumepe
TUIPOKCOKOMIIIIEKCOB LIMHKA U
AITIOMUHUS); HOJTBEPK1aTh
XapaKTepHble XHMMUYECKHUE CBOMCTBA
BEIIECTB COOTBETCTBYIOIIUMHU
9KCIIEPUMEHTAMHU U 3alMUCIMH
YPaBHEHUI XMMUYECKUX PEAKLIUH;

- YMETb KJ1accu(uupoBaTh
HEOPraHUYECKUe M  OpPraHU4ecKHe
BEUIECTBA M XUMHUYECKUE pEaKLuH,
CaMOCTOSITENIFHO BBIOMPATh OCHOBAHHS
U KpUTepUH I  KiIacCUpUKALUU
U3y4aeMbIX XHUMHUYECKUX OOBEKTOB;
XapaKTepU30BaTh COCTAB U Ba)KHEUIINE
CBOMCTBa BEIIECTB, MPUHAUICKAIINX K
ONpEACIEHHBIM KJlaccaM M TIpynnaM
coequHeHUil  (IIpocThle  BELIECTBa,
OKCHJIBI, TUIPOKCHIBI, couy;
yIA€BOJIOPOABI,  HPOCTble  3UPHI,
CIMPTHI, PEHOIBI, aJbAETH/Ibl, KETOHBI,
KapOOHOBBIE ~ KHCIIOTBI,  CIJIO’KHbBIE
3GUpbI, JKUPBI, YIJIEBOJbI, aAMUHBI,
AMUHOKHCIIOTBI, O€NKH); MPUMEHSThH
3HaHUA O COCTaB€ M  CBOWCTBax
BEIIECTB I  OKCIIEPUMEHTAIBHON
IPOBEPKU  TUIIOTE3  OTHOCHUTEIBHO

3aKOHOMEPHOCTEN [IPOTEKAHUSA
XUMUYECKHUX peakuuii u
MPOTHO3UPOBAHUSL BO3MOXKHOCTEH UX
OCYIIECTBIICHUS;

- YMETh MOATBEPKIAaTh Ha KOHKPETHBIX
IpUMepax  XapakTep  3aBUCHUMOCTH
PeaKIIMOHHOU CIIOCOOHOCTH
OpraHUYecKuX COEZIMHEHU I oT
KPaTHOCTH M THIIA KOBAJICHTHOW CBS3H
(" " wm""), B3AaUMHOTO BJIMSHUS aTOMOB
Y TPYIIII aTOMOB B MOJIEKYJIaX; a TaKXkKe




oT ocoOeHHOCTEH peanu3anuu
pPa3IUYHBIX MEXaHU3MOB MPOTEKAHUS
pEeaKInii;

- YMETbh XapaKTepHU30BaTh IEKTPOHHOE
CTpOCHHE aTOMOB (B OCHOBHOM U
BO30Y>KJICHHOM COCTOSIHUM) W HOHOB
XAMHYECKHX  d3JieMeHToB 1 - 4
nepuosioB Ilepuoguueckoil cUCTEMBI
.M. MeHngeneeBa M HUX BaJICHTHBIC
BO3MO’KHOCTH, UCTIONB3Ys MOHATHUS "s",
"p",  "d-s;mexTpoHHbIe"  opOMTaNH,
JHEPreTUYECKHE YPOBHH, OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB
XUMHYECKHUX JIEMEHTOB M 00pa3yeMbIX
MMM COeAUMHEHMN 1o mnepuojgaM u 11

rpynmaM;

OK 02.
Hcnonb3oBathb
COBpPEMEHHBIE
cpeacTBa
MOUCKa,
aHanmm3a u
UHTEpIIpeTalu
u
uHpopmanuu
u
nHpopMaIoH
HBIC
TEXHOJIOTHH
JUISt
BBITIOJTHEHUS
3a1a4
npodeccuoHan
193 (0)1
JESITENIbHOCTH

OK 03
IInanupoBarh
"
pean30BbIBAT
b COOCTBEHHOE
npodeccronar
bHOE u
JTUYHOCTHOE
pas3BuTHE,
MpenpuHIMA
TEJNBCKYIO
JeSITeNTbHOCTD
B
npodeccruonar
bHOU  cdepe,
HCIIOJIb30BaTh

3HaHUA 110

B o0gacTH LEHHOCTHM Hay4YHOIO
MO3HAHUSA:

- c(OPMHPOBAHHOCTh
MHUPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl U OOIIECTBEHHOW INpPAKTUKHU,
OCHOBAHHOT'O Ha JUAJOre KyJbTYp,

CIIOCOOCTBYIOIETO OCO3HAHHUIO
CBOET0 MeCTa B IIOJIUKYJIbTYPHOM
MHpE;

- COBEpLICHCTBOBAaHUE A3BIKOBOU U
YUTATEIBCKON KYJIbTYpbI KaK
CpPEICTBA B3aUMOJEHUCTBUS MEXKIY
JIFOJIBMU U TTIO3HAHMS MUDA;

- OCO3HAaHHME LIEHHOCTU HAy4yHOU
NEeSATEIbHOCTH, TOTOBHOCTh
OCYILECTBIATh IIPOECKTHYIO u
HCCIIEIOBATEIBCKYI0  IEATEIbHOCTD
WHJUBHUIYaAJIHO U B IPYIIIIE;

OsBJianenue YHUBEPCAJIbHbIMHU
Y4eOHbIMH MO3HABATEJLHBIMH
JNeHCTBUAMMU:

B) padora ¢ nHpopManmei:
- BJIaJ€Tb HAaBbIKAMU TIOJYUCHUA

I/IH(l)OpMaI_II/II/I n3 HCTOYHUKOB
Pa3HBIX THUIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATDH ITOUCK, aHaJInu3,

CHCTEMATH3AINI0 U WHTEPIIPETAIIUIO
uHpOpMalUK pa3IUYHBIX BUAOB U
dhopm mpecTaBIeHus,

- co3JaBaTh TEKCThl B Pa3IHMYHBIX
dbopmaTax ¢ y4YeTOM Ha3zHAYCHUS
uH(pOpMAIIUU U 1IeTICBON ayIUTOPHH,
BbIOMpass ~ ONTUMaJbHYIO  (Qopmy
MPEJCTAaBICHNUS U BU3yalIH3alluu;

- OIICHUBATh JIOCTOBEPHOCTb,

- YMeTh IUIaHUPOBAaTh U BBIMOJHSITH
XUMHUYCCKHHA SKCIIEPUMEHT
(mpeBpallleHus: OPraHUYECKUX BEIIECTB
IIpU HArPEBAaHHH, MOJTyUYEHUE STUJICHA U
U3YyYEHHE €ro CBOWCTB, KaueCTBEHHBIE

peakuuMd Ha aibJAErujbl, Kpaxmall,
YKCYCHYIO  KHCIIOTY;  JIeHaTypalus
OEelKOB IpU HarpeBaHUM, LBETHBIE

peakiuu OENKOB; MPOBOIAUTH PEAKIIUU
MOHHOTO OOMEHa, ONpPEACTATh CPEIy
BOJHBIX  pAacTBOPOB, KAauyeCTBEHHBIE
peaknuu Ha cynbdar-, KapOOHAT- U
XJIOPUJIAHUOHBI, Ha KAaTHOH aMMOHMUS;
pemaTh JKCIIEpUMEHTAIbHBIE 3a7auu
no temam "Mertamibl" u "Hemeranist")
B COOTBETCTBUH C MPABWIAMH TEXHHUKHU

0€30MacCHOCTH  TNpH  OOpallleHuu C
BEILIECTBAMH 51 1a00paTOPHBIM
000pyIOBaHUEM; HPECTaBIIATh
pe3yabTATHI XUMHYECKOTO
JKCHepuMeHTa B (opMe  3amucH
ypaBHEHHI COOTBETCTBYIOIIIX

peakiuii 1 GopMyIHpPOBATH BHIBOJIBI Ha
OCHOBE ITHX PE3yJIbTaTOB;

- YMETh aHAIM3UPOBATH XUMHUYECKYIO
“H(pOpMAIIHIO, TTOTYHaeMYI0 U3 Pa3HBIX

VCTOYHUKOB (cpencts MaccOBOM
uHpopmanuu, cetb HTepHer U
ApyrHe);

- BJIaACTH OCHOBHBIMH METOJaMU
HAay4yHOrO0  IIO3HAHUS  BEILECTB WU
XUMUYECKUX SIBJIEHUW (HaOI0/IeHHe,
H3MEpEHHUE, 9KCIIEPUMEHT,
MOJICIMPOBAHUE);

- yMeThb TMPOBOAWTH pPacueTbl IO

XUMHYECKUM (opMyJiaM U ypaBHEHHSIM
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(buHaHCOBOM
rpaMOTHOCTHU
B Pa3JIMYHBIX
KNU3HCHHBIX
CUTYAIIUSAX;

OK 04,
DddexkTrrHO
B3aUMO/JICCTB
OBaTh 17|
paboTaTh B
KOJUICKTHUBE U
KOMaH/Ie

OK 05
OcymecTBAr
b YCTHYIO H
MHCbMEHHYO
KOMMYHHUKAIA
0 Ha
rocyaapcTBeH
HOM SI3BIKE
Poccuiickoit
Oenepanuu ¢
Y4ETOM
0COOEHHOCTEN
COLIMAJILHOTO
Hu
KYJIbTYPHOTO
KOHTEKCTAa,;

OK
IIposiBiaTh
IPaKJaHCKO-
MMaTPUOTUYECK
YIO TO3HIHIO,
JEMOHCTPUPOB
aTh
OCO3HaHHOE
IIOBEJICHUE HA
OCHOBE
TpaJULIMOHHBI
X POCCUNCKUX|
JyXOBHO-
HPAaBCTBEHHBIX
IICHHOCTEH, B
TOM 4YHUCIIE (¢
y4EeTOM
rapMOHU3aLHUN
MEKHAIlMOHA

06

BHBIX b4|

IIETUTUMHOCTh ~ MHpOpMaLuH, ee
COOTBCTCTBUC IMpaBOBbLIM )41
MOPAJIbHO-ITUYECKHM HOPMaM;

- UCIIOJIb30BATh cpencTBa
MH(OPMAIIMOHHBIX u
KOMMYHUKAIMOHHBIX TEXHOJIOTHI B
peICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX )41
OpraHu3aluOHHbBIX 3a/1a4 c
COOIII0ICHIEM TpeOoBaHU
BPrOHOMHUKH, TEXHUKU
0€30IMaCHOCTH, TUTUECHBI,
pecypcocOepeKeHusl, MPaBOBBIX H
DTUYECKUX HODM, HOpM

MHOOPMAITMOHHOM 0€301TaCHOCTH;
- BIIQJICTh HABBIKAMU PACIIO3HABAHUS

7 3aIIUTHI uH(pOopMamy,
MH(POPMALMOHHON 0e301acHOCTH
ITMYHOCTH;

XUMHYECKUX peakuuii c
UCTIOJIb30BAHUEM ¢buznyecKkux
BEJIMYMH, XapaKTepU3YIOIUX BELIeCTBa
C KOJIMYECTBEHHOH CTOPOHBI: MAacCCHl,
o0beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B,
KOJINYECTBA BEIECTBA; HCIIOIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HAHWS Ui
TNPUHATHS PEUICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

- YMETb CaMOCTOSITENILHO TJIAaHUPOBATh
u MIPOBOJINTH XUMHYECKUN
9KCIIEPUMEHT (MOJIyY€HUE U HU3y4YCHHE
CBOMCTB HEOPraHUYECKUX u
OpPraHMYECKUX BEIIECTB, KAUeCTBEHHbIE
peaKkuu  YriaeBOJOPOJOB Pa3IHUHBIX
KJIACCOB M KHCIIOPOJICOAEPKALIUX
OpPraHMYECKHUX  BEIIECTB,  pEIICHHE
9KCIIEPUMEHTAIBHBIX 3aau 1o
pacro3HaBaHUIO HEOPTaHWYECKHX U
OpPTaHUYECKUX BEIIIECTB) C
cOOJIIOJICHNEM TIpaBHJI  OE30MACHOTO
oOpaiieHuss ¢ BeIIeCTBAaMU |
1a00paTOPHBIM 00opyi0BaHuEM,
(dhopMynupoBaTh UEIH HCCIEIOBAHMUS,
IPEIOCTABIATE B PA3IUYHON (popme

pe3yNbTaThl JKCIIEPUMEHTA,
AQHAJIM3UPOBaTh W  OLCHUBAaTh  HX
JIOCTOBEPHOCTD;

- YMETb OCYLIECTBIIATh
L[eJICHAIIPABJICHHBIN IIOUCK
XUMHUYECKON uHbopMauu B

pa3IMuYHBIX MCTOYHHUKAX (HaydHas W
yueOHOHay4Hasl JIUTeparypa, CpeicTBa

MaccOBOM uHpopMaluy, CETh
WnTepner u apyrue), KpUTHYECKH
aHAJIN3UPOBATh XUMHYECKYIO

nHpopmanuto, nepepabaTbiBaTh €€ U
UCMONB30BaTh B COOTBETCTBUM  C
IIOCTABJIEHHOM yueOHOM 3a/1aueii;

- BJIaJI€Th CUCTEMON 3HaAHMH O MeToJ]lax

HAy4YHOTO MMO3HAHUSA SABJICHUN
IIPUPOJIBIL, HCIIOJIb3yEMBIX B
€CTECTBEHHBIX HAayKaX W YMEHHSIMHU
MIPUMEHSTH 3TH 3HAHUS pu
SKCIEPUMEHTAIBHOM  HMCCJIEJOBaHUU
BEILIECTB u JUISL OO0BSICHEHUSI
XAMHYECKUX  SIBJICHUH,  HWMEIOIIUX
MECTO B IIPUPOAE  IPAKTUYECKOU
NEeATEIbHOCTH YyeJoBeKa u B

MOBCEIHEBHOM KHU3HH,
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MEXPEJIUTHO3
HBIX
OTHOIIICHHH,
MIPUMEHSATD
CTaHIapThI
AHTUKOPPYIILH
OHHOT'O
IIOBE/ICHMUS,

OK 07,
CopeiicTBoBar
b COXPaHEHUIO
OKpYy>Karolen
Cpelbl,
pecypcocoepe
KEHHUIO,
MIPUMCHSIT
3HAHUS 00
W3MCHCHHUU
KJIMMaTa,
TIPUHIIHAITBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,
3¢ pexTUBHO
JICCTBOBATh B
Ype3BbIYANHBI
X CHTYaIHsIX

OK 08
Hcnonb3oBars
cpencTBa
¢buznyeckoin
KYJIBTYPBI IS
COXpaHEHUS U
YKpeTIeHUs
310pOBbS B
rpoiiecce
npodeccruonar
BHOM
JeSITeNbHOCTH
"
MoA/Iep>KaHuUs
HEO0OXOUMOT
0 YpOBHS]
¢buznueckoit
MOATOTOBJICHH
OCTH;

OK 09
Tlonp3oBarbcs

npodeccruonall
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BHOM
JIOKYMEHTAIUE
)74 Ha
rocyaapcTBeH
HOM U
WHOCTPAHHOM
SI3BIKAX.

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSTEILHOCTH 51
CaMOOTIPEIEIICHUIO;

-OBJIa/ICHUE  HaBBIKAMM  y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON |
COILIMAJIbHOM JCSITCIHFHOCTH,

OBJ1aieHHe YHHBepPCAJbHBIMU
KOMMYHUKATUBHBIMU
JeHCTBUSIMU:

0) coBMecTHasi 1eATeJIbHOCTD:

- [OHMMaTb U  HUCIOJIb30BaTh
MPEUMYILIECTBA KOMaHIHOMN 51
WHIUBUAYAIbHON paboOTHI;

- T[pPHUHUMATh LEJIA COBMECTHOH
NEeSATEIbHOCTH, OPraHU30BbIBaTh U
KOOPJAMHMPOBATh JEUCTBHUS IO €€
JOCTH)KEHHMIO:  COCTABJISITh  IUIAH
JICUCTBUM, PpPACOPEACISTh pPOJIU  C

y4eToM MHEHUI y4aCTHHKOB
00CyXIaTh pe3yabTaThl COBMECTHOU
paboThI;

- KOOPJIMHUPOBATh U BBINOJIHATH
paboTy B YCIOBUSAX pPEaTbHOTO,
BUPTYQJIBHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUS,

- OCYIIECTBIISATh IMO3UTUBHOE
CTpaTernyeckoe MMOBEJICHUE B
Pa3IUYHBIX CHUTYalUsIX, MPOSBISITH
TBOPUECTBO M BOOOpa)keHHE, OBITH
HHUIIHATUBHBIM Osnanexue
YHUBEPCATbHBIMU  PETYISITUBHBIMU
IEHCTBUSIMU .

r) mnpuHATHe ce0d M JPYrux
JIoaei:

- PUHUMATh MOTHUBBI U APTYMEHTHI
JIpyrux  JIIOAEH TNpU  aHaIu3e
pe3yIAbTAaTOB JAESTEIBHOCTH;

- TpU3HABaTh CBOE TMPABO M IPaBO
JPYTUX JIOJIeH Ha OIIHOKH;

- pa3BHBaTh CMOCOOHOCTH NMOHUMATH

- YMeTh IUIaHUPOBAaTh U BBINOJHSITH
XAMHYECKHUMI JKCIIEPUMEHT
(mpeBpallleHUs OPraHUYEeCKUX BEIIECTB
[IpU HAarpEeBaHUH, MOJyUYCHHE 3TUJICHA U
U3YyYEHUE €ro CBOWCTB, KaueCTBEHHBIC
peakiuu Ha albJerujabl, Kpaxma,
YKCYCHYIO  KHCIIOTY;  JIeHaTyparus
OCJIIKOB TIPM HArpeBaHUHU, I1IBETHbHIC
peakiuu OENKOB; MPOBOIAUTH PEAKIIUU
MOHHOTO OOMEHAa, ONpPEACTATh CpPEIy
BOJHBIX  pAacTBOPOB, KadyeCTBEHHBIE
peaknuu Ha cynbdar-, KapOOHAT- U
XJIOPUJIAHUOHBI, HAa KAaTHOH aMMOHMUS;
pemaTh 3KCIepUMEHTAIbHBIC 3aa41

no temam "Metamuel" u "Hemeramisr")
B COOTBETCTBUHU C MPABWIAMH TEXHHUKHU
0e30macHOCTH IpU  OOpallleHHH ¢

BEILIECTBAMHU 51 1a00paTOPHBIM
000pyIOBaHUEM; IIPEJICTaBIISATh
pe3yJIbTaThl XUMHYECKOTO
JKcnepuMeHTa B (opme  3amucu
ypaBHEHUI COOTBETCTBYIOIIUX

peakuuii 1 GopMyIUpoBaTh BHIBOJBI Ha
OCHOBE ITHX PE3YJIbTaTOB;

-YMETb CaMOCTOATEIbHO IUIAHUPOBATH
u MIPOBOJMTD XUMHYECKUN
JKCIIEPUMEHT (IIOJIyYEHHE U HU3Y4YECHHE
CBOMCTB HEOPTraHUYECKHUX u
OpPraHMYECKUX BEILECTB, KAUECTBEHHBIE
peaKkuy YriIeBOJOPOJOB Pa3IMYHBIX
KJIACCOB M KHCIOPOJCOAEPKALIUX
OpraHMYECKHUX  BEIIECTB, pELICHHE

OKCIICPUMCHTAJIbHBIX 3aaaq 10
pacrio3HaBaHUIO  HCOPraHUYCCKUX U
OpTraHU4YCCKUX BCH.ICCTB) C

cOOIIO/ICHNEM TIpaBWJI  O€30MAaCHOTO
oOpamieHuss ¢ BeNECTBAMH U
1a00paTOPHBIM 000py/10BaHUEM,
(dhopMynupoBaTh 1ENH HCCIEIOBAHMS,
MPEIOCTABJIATh B Ppa3Iu4YHON Qopme




13

MUD € O3ULUH IPYrOro 4eJIOBEKA; pe3yJIbTaThI JKCIIEPUMEHTA,
AQHAJIM3UPOBaTh U OLEHUBATH  HX
JIOCTOBEPHOCTB;
B obJsacTu IKOJIOTHYECKOTO | - c(opMHpOBaTh MPEACTABICHUSA: O
BOCIIUTAHHA: XUMHUYECKON COCTaBIIAIOLIEH
- c(OPMHPOBAHHOCTD | ECTECTBEHHOHAYYHOH KapTHHBI MHpa,
9KOJIOTMYECKON KYJBTYpBI, | POJIM XHMUU B IIO3HAHWM SIBJICHUMU
IIOHUMAaHUE BIIMSHUS COLMAIBHO- | IPUPOABL, B dbopmupoBaHuU
SKOHOMHMYECKHX  IPOLECCOB  HA | MBIIMIICHUS U KYJbTYpbl JIMYHOCTH, €€
COCTOSIHUE IIPUPOIHON U | QYHKIMOHAIBHOM rPaMOTHOCTH,
COLMAIBHOW  Cpelbl, OCO3HAHUE | HEOOXOIUMOMN TUIS peleHus
rJ100aJIBHOTO Xapaxkrepa | IPaKTUYECKUX 3alad U DKOJOTMYECKH
JKOJIOTHYECKUX npoodiem; - | 0OOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY
IUJAHUPOBAHUE U OCYILIECTBJICHUE | 30POBBIO U IIPUPOJHOH CPEAE;

JICUCTBUM B OKpY’KAIOILIEH cpelie Ha
OCHOBE 3HAaHUSA LEJIIEH yCTOMYUBOIO
pa3BUTHUsL 4YEJIOBEYECTBA; AKTHUBHOE
HENPUATUE ACHUCTBUM, MPUHOCIIIUX
BpEJ OKPYXaIoILEl Cpee;

- yMeHue IIPOTHO3UPOBAThH
HEONaronpusaTHBIE  HKOJIOTMYECKUe
IIOCJIEICTBHS MPEIIPUHUMAEMbIX
JNEHCTBUIM, PEAOTBPAILATh UX;
pacmmpeHue onbITa
NEeSATEIbHOCTH 9KOJIOTUYECKON
HaIlpaBJIEHHOCTH;

- OBJIaJIcHHE HaBbIKAMH Yyu4eOHO-
HCCIEA0BATENBCKOM, IPOEKTHON H
COLIMAJIBHOW JEeSATEIbHOCTH;

- yMETh co0JIro1aTh npaBuja
9KOJIOTHYECKHU 1eJIeCO00Pa3HOTO
NmoBeeHUss B OBITY U  TPYAOBOM

JIEATEIIBHOCTH B LEJISIX COXPaHEHUS
CBOEr0 3JI0POBbSl M  OKpYyXKarouien
MPUPOAHOMN cpenbl; YUYUTHIBATh
OITACHOCTb BO3JICHCTBHS Ha JKUBBIE
OpraHu3Mbl OIPEICICHHBIX BEUIECTB,
TTOHUMAas CMBICIT IoxKa3arerst
MpeaeIbHON JIONyCTUMOM
KOHIIEHTpAaIl1U;

- YMETh MPOTHO3UPOBATh,
aHaIM3UpOBaTb W OILICHUBATh  C
ITO3UIIMI SKOJIOTHYECKON 0S30IaCHOCTH
TTOCJICICTBUSA OBITOBOM n
MPOU3BOACTBEHHOMN NeITeIbHOCTH
YeloBeKa, CBSI3aHHOW C mepepaboTKoi

BEIIECTB; HCIIOJIb30BaTh IOJyYECHHBIE
3HaHUSL JUIA  [PUHATHS TPAMOTHBIX
pemieHut  mpobiieM B CUTYyalHsX,
CBSI3aHHBIX C XUMUEN;

- yMETh  OCO3HaBaTb  OIACHOCTh
BO3JCMCTBUS Ha JKHUBBIE OPraHU3MBI
ONPEACIICHHBIX  BEHIECTB, MOHUMAs
CMBICH IOKa3aTesst IpeaeIbHON
JIONYCTUMOM KOHIIEHTPAIlHH, u
MOSICHSATh Ha TpUMEpax CIOCOOBI

YMCHBIICHUSA W MNPCAOTBpAllICHUA HX
BpPEAHOTO BO3,I[6fICTBPI§I Ha OpTraHu3M
YCIOBCKa.

IIK
Onpenenars
TEXHHUYECKOE
COCTOSIHHE
aBTOMOOMIIBH
BIX
JBUTaTEJIEH.

1.1.

I1K

1.2.

OsBianenue YHUBEPCAJIbHbIMHU
y‘leﬁﬂblMI/l IMO3HaABaTECJIbHBIMHU
JNeHCTBHAMM:

B) pabora ¢ ungopmaumei:
- BIAJACTh HAaBBIKAMHU MOJIYYEHUS

nHpopManuu n3 HNCTOYHHKOB
pPa3HBIX THIIOB, CAMOCTOSITEIBHO
OCYHIECTBIATh  IIOMCK,  aHaju3,

- yMeThb IUIAaHUPOBAaTb U BBIOJIHATH
XUMHAYECKHH SKCIIEPUMEHT
(mpeBpalleHus OpraHMYECKUX BEIECTB
MIpU HarpeBaHHH, MTOJIyYE€HUE ITHIIEHA U
U3Y4YEHHE €r0 CBOMCTB, KAUECTBEHHBIE

peakuuMyd Ha aibAETH/Abl, Kpaxmall,
YKCYCHYIO  KHCIIOTY;  JI€HaTyparlus
OeNKOB TMpH HarpeBaHWM, LBETHBIE




14

Onpenenars
TEXHHUYECKOE
COCTOSIHUE
ANEKTPUUYECKHU
X n
JJIEKTPOHHBIX
CHCTEM
aBTOMOOMIIEH.

[TIK 3.5.
MIPOU3BOIUTH
PEMOHT u
OKpacky
KY30BOB.

CHCTEMATH3AIUI0 U WHTEPIIPETAIUIO
nH(pOpMALUK Pa3TUYHBIX BUIOB U
(dbopM npencTaBieHS,

- CO3/1aBaTh TEKCTHl B Pa3THMYHBIX
dopmarax ¢ y4YeToM Ha3HAYCHUS
nH(OPMALIUY ¥ T[EIEBON ayJAUTOPHH,
BBIOMpAs ~ ONTHUMAIbHYIO  (Gopmy
MIPEJICTABICHUS U BU3YyaTH3aIUH;

- OILICHUBATh JIOCTOBEPHOCTbD,
JETUTUMHOCTh ~ WH(pOpMaNuu, e
COOTBETCTBHE PaBOBBIM u
MOPaTbHO-3THYECKHM HOPMaM;

- UCIIOJIb30BATh cpencTBa
MH(POPMALMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B
pelieHun KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3aaq c
COOJIIOIEHUEM TpeOoBaHU
PrOHOMUKH, TEXHHUKHU
0€30MacCHOCTH, THTUCHBI,
pecypcocOepekeHusi, TPaBOBBIX U
ATHYECKUX HOPM, HOPM
nH()OPMAIIMOHHON OE30MMaCHOCTH;

- BJIaJIeTh HABBIKAMU PACIIO3HABAHUS
u 3aIUATEI uH(pOpMAaITUH,
HH(pOPMAITMOHHOM 0e301acHOCTH
JUIHOCTH;

peakuuy OENKOB; MPOBOIUTH pPEaKLUU
WOHHOTO OOMEHa, OmpeNeNsiTh Cpeny
BOJHBIX  pAacTBOPOB, KAaueCTBEHHBIC
peaknuu Ha cynbdar-, kapOboHaAT- U
XJIOPUJIAHUOHBI, HAa KAaTHOH aMMOHWUS;
pemaTh 3KCIEpUMEHTAIbHBIE 3a7auu
no temam "Metamuel" u "Hemeranmiasr")
B COOTBETCTBHUM C MPABWIAMH TEXHHUKHU

0e30macHOCTH MpU  OOpalleHuH ¢
BEILIECTBAMU 51 1a00paTOPHBIM
o0opy/noBaHuEM; MPEJICTaBIISTh
pe3yabTaThI XUMHUYECKOTO
JKcIiepuMeHTa B (opme  3amucu
ypaBHEHHI COOTBETCTBYIOLINX

peakuuii 1 GopMyIHPOBATH BHIBOJIBI HA
OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAIM3UPOBATH XUMHUYECKYIO
UH(POPMALIUIO, MOJTyYaeMyI0 U3 Pa3HBIX

UCTOYHUKOB (cpencts MaccoOBOM
uHpopmanuu, cetb VHTepHEeT W
ApyrHe);

- BJIaACTh OCHOBHBIMH METOJaMH
HAyYHOTO  TO3HAHUS  BEIIECTB H
XMMHAYECKUX SIBICHUN (HAOIIOICHHE,
U3MepeHue, AKCIIEPUMEHT,
MOJICJIMPOBAHUE);
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2.CTPYKTYPA U COJAEPKAHUE YYEFHOU JUCILUILIMHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI YUeOHOH padoThl

Buj yueOHoi1 padoThI O0bem
4acoB

O0bem 00pa3oBaTeIbHON NPOrPaMMbl THCHUTLINHBI 72
B TOM 4HcJie:
OCHOBHOE coJep:KaHue
BT. ..
TEOPETHYECKOE 00yUeHUe 32
NPAaKTUYECKHUE 3aHATHS 38
IIpodeccronabHO-OPUEHTHPOBAHHOE COJEPKAHKE 6
BT. Y.
TEOpEeTUUECKOe 00yUeHue 2
NPAaKTUYECKUE 3aHATHS 4
IIpome:xxyTouynast arrecranus (AuddepeHuMpoOBaHHBIN 3a4eT) 2
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2.2. TemaTu4ecKkuii IJIaH U copep:kaHue ydeOHou aucuunanasiXUMUS

HaumeHoBaHue pa3iesioB U TeM

Conep:kanue y4eOHOro MaTepuasia, 1adopaTopHblie padoThI U
NPaKTHYEeCKHE 3aHATHUS, CAMOCTOSITe/IbHAS padoTa o0yUuaromuxcs

O0beM
4acoB

Dopmupyemblie
KOMIIeTeHIM U

1

2

4

OCHOBHOE cO/Iep:KaHue

Pa3nes 1. OcHOBBI CTPOEHHSI BelecTBa

Tema 1.1. Crtpoenune aTOMOB
XHMHUYECKMX 3JJIEMEHTOB M TMpHpojaa
XHMHMYECKOH CBSI3U

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yuenue:

CoBpeMeHHas MOJIeNIb CTPOCHUS aToMa. DJIEKTpPOHHas KOHQUIypalus aroMma.
Kraccudukanusi XUMHYECKUXIIEMEHTOB (s-, P-, d-diemeHThI). BaneHTHbIC
ANEKTpOHBL. BaneHTHOCTh. JNEKTpoHHasT NpUpPoJa XUMHYECKOMCBS3H.
OneKTpooTpuLaTeIbHOCTh.  KoOBaleHTHass CBS3b, €€ Pa3sHOBUJHOCTU H
MEXaHU3MBbl 00pa30BaHMs(OOMEHHBI M JIOHOPHO-AaKIENTOPHBIN). MoHHas
cBA3b. Meraiummueckas CBsA3b. BoxpoponHas — cBA3b.MeEXMOIEKYISIpHBIE
B3aUMOJICHCTBUS.

W30TONBI, OCHOBHOE M BO30YXKJIEHHOE COCTOSHUE aroma, T'MOpHUIu3aius
aTOMHBIX opOuTasei.

IIpakTHYecKHe 3aHATHSA:

Pemrenue npakTruueckux 3aaHuil Ha COCTABIIEHUE AIEKTPOHHO-TPAPUIECKUX
¢dbopmyn snemeHToB 1-4 neprooB. Pemenne 3aganuii Ha UCTIONB30BAHKE
XMMHYECKOM CUMBOJIMKHA M HA3BaHUW COCTMHEHUI 110 HOMEHKJIAType
MEKIYHAPOIHOTO COI03a TEOPETUYECKON U IPUKIIAIHON XUMHUU U
TPUBUATBLHBIX Ha3BAHUU ISl COCTABIICHUS XUMHUUYECKUX (popmy
JIBYXaTOMHBIX COeIMHEHUH (OKCUIOB, CYNb()UIOB, TUAPUIOB U T.1.) U IPYTUX
HEOPraHWYECKUX COCAMHEHUN OTJIETbHBIX KJIACCOB.

OK 01

Tema 1.2. Ilepuoamyeckuii 3aKOH H
Tabiuua .. MenjaesieeBa

OcHoBHOe coaepkaHHe

Teopernueckoe o0yueHnue:

[lepuonuueckas cucrema xumuyeckux diemeHToB .M. Mengeneesa.
Ousnueckuit  cMmbicn  Ilepuogmyeckoro  3akona .M. Menneneesa.
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHUYECKHX 3JIEMEHTOB, 00pa3zyeMbIX
UMH TIPOCTBIX M CJIOKHBIX BEIIECTB B COOTBETCTBUU C TIOJOKEHUEM

OK-01
OK -02
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XHMHYECKOro 3jieMeHTa B llepmoamueckoin cucremMe. MUpPOBO33pPEHUECKOE U
HayuyHoe 3HadyeHue Ilepuommnueckoro 3akona JI[.MI. MenneneeBa. IIporuossi
J.. MenneneeBa. OTKpbITHE HOBBIX XUMUUYECKHUX AJIeMEHTOB. 2 17 Pemienue
MIPaKTUKO-OPHUEHTUPOBAHHBIX TEOPETHUECKUX 3a/laHUil Ha XapaKTepU3alhio
XUMHAYECKHX 3JEMEHTOB «MeTaluinuecKkue / HEMETaIMYecKue CBOMCTBA,
ANEKTPOOTPHULATETLHOCTD U CPOJCTBO K JIEKTPOHY XMMHUECKUX 3JIEMEHTOB B
COOTBETCTBUE C MX DJJEKTPOHHBIM CTPOGHHEM U  IIOJIO)KEHUEM B
IIEpUONYECKON CHUCTEMe XUMUYECKHX 1eMeHToB J[. M. MenneneeBay.

Pa3nes 2. Xumnyeckue peakiuu 12
Tema 2.1. Tunbl XMuMHYECKUX peaKmuii OcHoBHOE co/lep:KaHue
TeopeTnueckoe o0yueHue:
Knaccudukanus u TUIIBI XUMHUECKUX PEaKLHMi ¢ yyaCTHEM HEOpraHMYecKuX
BemectB. CocTaBineHHWE YpPaBHEHMM peEaklUuid COCIUHECHHS, pPa3IoKEeHMUS, 2
3aMelleHusi, oOMeHa. YpaBHEHMs peaklUil TOpeHHs, HOHHOro oOMeHa,
OKHCJICHHSI-BOCCTAHOBJICHHSI.
IIpakTuyeckue 3aHATHA: OK - 01
KonnyectBennsie oTHOMIEHNS B XUMUAU. OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI
B XUMHMHM M pacyeTbl O YpPaBHEHMSIM XUMHUECKUX peakiuil. Moib Kak
€IMHMIIa KOJM4YecTBa BeulecTBa. MousipHas Macca. 3aKOHbl COXpaHEHMs 4
Macchl ¥ 93Hepruu. 3akoH ABorajpo. MosspHblid 00beM ra3oB. OTHOCUTEIbHAS
IUIOTHOCTh ~ ra3oB. Peakuum  KOMIUIEKCOOOpa3oBaHUS € y4yacTHUEM
HEOPraHMYeCKUX BEIIeCTB (Ha NpUMEpe THAPOKCOKOMILJIEKCOB IIMHKA MU
QITIOMHUHHUS).
Tema 2.2. DiIeKTpOJIUTHYECKAS OcHoBHoOe coJep:kaHue
AUCCOLMALMS M HOHHBII 00MeH
Teopernyeckoe o0ydyenune:
Teopust >neKTpoNMTHUECKOW auccoruanuy. Peaknuum WOHHOTO OOMEHa.
CocraBieHue peakluuii MOHHOTO OOMEHa IyTeM COCTaBIEHHS HMX MOJHBIX U 9 OK -01
COKpAILIEHHBIX MOHHBIX ypaBHEHHU. [ 'uaponu3 conel. 3Haue€HUE THAPOIN3A B OK-04
Ouosornyeckux OOMEHHBIX Tmporeccax. IlpuMeHeHue ruaposnnsza B
MTPOMBITIIICHHOCTH.
JlabopaTopHble 3aHATHSA: 2
JlabopaTtopHas pabota Nol «TUTIBI XUMHYECKUX PEAKITHII.
KonTpoubHnas pabora Nel CtpoeHue BenecTsa 1 XUMHYECKUE PEAKIINH 2
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Pa3nes 3. CTpoeHue U CBOIiCTBA HEOPTraHNYECKHX BelllecTB

16

Tema 3.1. Knaccudurkanus,
HOMEHKJIATYPa U CTPOEHH e
HEOPraHu4vecKHX BellecTB

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue:

[IpenMer HeopraHuueckod XumuH. B3auMOCBSI3b HEOPraHUYECKUX BEILECTB.
Knaccudukanus HeopraHudeckux BemiecTB. [IpocThie U CIOXKHbBIE BEIIECTBA.
OcCHOBHbBIE KJacChl CIIOKHBIX BELIECTB (OKCHUIbI, THJIPOKCHIbI, KHCIOTHI,
conu). Homenknarypa n Ha3BaHME HEOPraHMYECKHUX BEIIECTB HMCXOJS U3 UX
XUMHUYECKON (OpMYIbl UM COCTaBJICHHE XMUMHUYECKOW (POpMysbl UCXOAS U3
Ha3BaHMsI BELIECTBA MO MEXIYHAPOJHON WM TPUBHAIBHON HOMEHKJATYpE.
MexmonekynsipHble  B3aumozeicTBus. Kpucrammoruaparsl. ArperatHbie
cocrosiHus BeulecTBa. Kpucramimueckue u amop(Hble BemiecTBa. THIIbI
KPUCTAITTNYECKUX peleToK (aromHas, MOJIEKYJISIpHas, WOHHAS,
MeTaJuTM4ecKas). 3aBUCUMOCTh (PU3WYECKMX CBOWCTB BEHIECTBA OT THUIIA
KPUCTAIJIMYECKOW  PEIIETKH. [IpyunHbl ~ MHOrOOOpas3usi  BEIIECTB.
CoBpeMeHHbIE NPECTABICHUS O CTPOCHUHN TBEP/BIX, KHUAKUX U ra3000pa3HbIX
BeniecTB. JKuakrue KpucTaibl.

IIpakTHYecKkHe 3aHATHSA:

Pemenne mnpakTHyeckux 3aJaHuUil MO KiIaccU(UKALUU, HOMEHKIAType H
XUMHUYECKUM (OopMynaM HEOPraHMYEeCKMX BELIECTB pa3JIUYHbIX KIJIACCOB
(yrapublii ra3, YIJeKUCIbId TIa3, aMMHaK, TallleHas HW3BECThb, HerauleHas
U3BECTh, NMUThEBAs COJa M JPYIHX): Ha3blBaTb U COCTaBIATH (OPMYJIBI
XUMHUYECKUX BELIECTB, ONPEAEIATh IPUHAMIECKHOCTD K KIIACCY.

OK-01
OK -02
[IK1.1
I[IK 1.2
I[IK 3.5

Tema 3.2. DU3UKO-XUMHUYECKHE
CBONICTBA HEOPraHMYECKHUX BeILIeCTB

OcHoBHOE coaepiKaHue

Teoperuyeckoe odyueHue:

Mertamnel. OOmue ¢puznyeckue U XMMUYECKHe CBOWCTBa MeTa/ioB. CriocoOsb!
MOJIy4eHUsl. 3HA4eHHE METAJUIOB M  HEMETalIoB B  MPUPOAE U
KU3HEIEATEIIbHOCTH 4YEJIOBEKa M OpraHn3moB. Koppo3us MeTamioB: BHJbI
KOppO3H1H, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH.

Hemerannpl. OOmme ¢usnyeckre W XUMHUYECKHME CBOMCTBA HEMETAJIOB.
Tunuuneie cBoiictBa MmetauioB [Y— YII rpynn. Knaccudukamus u
HOMEHKJIATypa  COeIMHEHMHA  HeMmeTalsioB. KpyroBopoTsl  OMOreHHBIX
3JIEMEHTOB B IIPUPOJE.

XVMMUYECKUE CBOMCTBA OCHOBHBIX KJACCOB HEOPraHMYECKHX BELIECTB

OK-01
OK - 02
K 1.1
K 1.2
MK 3.5
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(OKCHII0B, TUAPOKCUIOB, KMCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB HPOCTHIX BELIECTB, BOJOPOJHBIX COEAMHEHHH, BBICIIUX OKCUAOB U
T'HJIPOKCHJIOB.

IIpakTuyeckue 3aHATHS:
CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKIUI C y4aCTUEM IPOCTHIX U
CJIOKHBIX HEOPraHMYECKHUX BEIIECTB: OKCHUIOB METAJUIOB, HEMETAJIOB U

aM(OTEPHBIX 3JIEMEHTOB; HEOPTAHUYECKUX KUCIOT, OCHOBAaHHUNA U 4
aM(OTEpHBIX TUAPOKCUIOB, HEOPraHUUECKUX COJIEH, XapaKTepU3YIOLINX UX
CBOMCTBA. Pemenue npakTuKO-OpPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
CBOMCTBA U IIOJIyYEHUE HEOPTaHUYECKUX BEILLIECTB.
Tema 3.3. Unentuduxanus OcHoBHoOe coJep:kaHue 2 OK-01
HEOpraHu4ecKHX BellecTB OK -02
JlabopaTopHble 3aHATHSA: OK-04
JIaGoparopnas padota Ne2 «MneHTudukanus HEOPraHUIECKUX BEIIECTBY. 2
Koutpoabnas padora Ne2 CBOJliCTBa HEOPraHNYECKUX BellIeCTB 2
Pa3nen 4. CTpoeHne U CBOMCTBA OPraHM4YeCKHX BellleCTB 20
Tema 4.1. Knaccudukauus, crpoenue u | OCHOBHOe coJiep:KaHue
HOMEHKJIATYPA OPraHMYeCKHUX BEIIeCTB
Teoperuueckoe odyueHue:
IIpenmer  opraHmdyecko XHMMHH. B3auMOCBSi3b  HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB. XMMHUYECKOE CTPOEHUE KaK MOPSAOK COEAMHEHMS
aTOMOB B MOJIEKYJIE COIJIaCHO HMX BaJIEHTHOCTU. OCHOBHBIE IOJOXKEHUS
TEOPUHM XUMHUYECKOTO CTPOEHUs OpraHndeckux coequHennii A.M. byrieposa.
YrnepoaHsld  CKEIET OPraHUYEeCKOW  MOJIEKYJbl.  MOJIEKYIIApHBIE U 5 %II({ '101:_L
CTPYKTypHBIE  (pa3BEpHYThbI€, COKpalleHHbIE) XHUMHUYECKHUE (OPMYJIbI. :
3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHMHYECKOI'O CTPOEHHUS MOJIEKYJI. IIK 1.2
N3omepust 1 u3omepsl (CTPYKTYypHas, FreOMeTpruecKast (LIUC-TpaHC-U30MEPHUs). IIK 3.5
KparHocts xumuueckoil cBsi3u. IlonsTHe 0 (QyHKIMOHANBHOM TpymIme.
[IpuHIMNBl KIAaCCU(pUKAUU OpPraHUYECKUX COeIUHEHHH. MexayHapoaHas
HOMEHKJIATypa ¥ IPUHIUIIBI HOMEHKJIATYPbl OPraHUUYECKUX COEAMHEHUH.
IIpakTHYecKkHe 3aHATHSA:
Homenknarypa ~ OpraHM4ecKMX  COEAWHEHMH  OTAEIBHBIX  KJIACCOB 9

(HaCBIH_[eHHLIe, HCHACBIIICHHBIC W apOMaTHUYCCKHUC YITICBOAOPOAbI, CIIMPTEHI,
(bCHOJ'IBI, aJIbACTUbI, KCTOHBI, Kap6OHOBBIC KHUCJIOTBI U ,Z[p) CocraBicHue
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MOJTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMYyN OpraHMYECKHX BEIIECTB
OTHENbHBIX KJIACCOB, MCIONb3ys WX Ha3BaHMWs II0 CUCTEMATHYECKOU
HOMeHKJarype. Pacdersl mpocteiimeid (GopMyabl OpraHU4ecKOil MOJICKYIIBI,
UCXO0/s U3 3JIEMEHTHOro cocTana (B %).

Tema 4.2. CBolicTBa OPraHu4ecKux
coeuHeHu i

OcHoBHOe coepkaHue

Teopernyeckoe o0yueHue:

@U3HKO-XMMHUUYECKUE CBOMCTBA OPraHMYECKUX COCIUHEHHM OTIEIbHBIX
KJ1accoB (0COOEHHOCTH KiacCU(UKAUMK M HOMEHKIATyphl BHYTPH Kilacca;
rOMOJIOTMUYECKUN pal U oOmas popmyna; usoMepus; GU3NUYECKUE CBOMCTBA;
XMMHUYECKHE CBOMCTBA; CIIOCOOBI MOITYUEHUS):

- MpefesbHble YIIIeBOAOPOAbl. ['OpeHne MeraHa Kak OJUH U3 OCHOBHBIX
UCTOYHHUKOB TeIUIa B IPOMBIIUIEHHOCTH U ObITy. CBOWCTBA HPHUPOTHBIX
YIJI€BOJIOPOAOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE aJIKAHOB;

— HENpeAeNbHbIE U apOMaTHYECKHE yriaeBonopoasl. [lonumepusanns sTuiieHa
KaK OCHOBHOE HalpaBJEHHE €ro MCIOJIb30BaHUS. ['OpeHue aneTwieHa Kak
HCTOYHUK BBICOKOTEMIIEPATYPHOT'O INIAMEHU JIJIsl CBAPKHU U PE3KH METAJLIOB;
KHCJIOPOACOACPIKAINE COCTUHEHHS (COUPTHI M TPOCThIe d(UPHI, (EHOIBI,
albJeTUABl M KETOHBbI, KapOOHOBBIE KHUCIOTHI M MX IPOMU3BOJHBIEC).
[IpakTueckoe  NpUMEHEHHME  STWICHIVIMKOJSA,  IJUIEpuHa,  (eHoa.
[Tpumenenue popmanpaeruaa, aneranbIerujia, yKCycHO!H KUCIOThl. Mblia Kak
COJIM BBICIINX KapOOHOBBIX KUCJIOT. Morolue cBOWCTBA MbLJIa;

— a30TCoJIepKalIIe COSTUHEHUS (aMUHBI 1 aMUHOKHCIIOTBI, OEJIKH).
['eneTnyeckas CBS3b MEXAY KJaCCaMHM OpPraHUYECKHX BEIIECTB.

IIpakTHYecKHe 3aHATHSA:

Pemrenne nenodexk npeBpalieHWil Ha T€HETUYECKYIO CBSI3b MEXKIY KiaccaMu
OPraHUYECKUX COCAVHEHUN C COCTABICHUEM Ha3BaHUU OPraHUYECKHUX
COCIMHEHUI 110 TPUBUAJIBHOM WM MEXKIYHAPOAHOM CHUCTEMaTUYECKON
HOMEHKJIATYpE.

Pemrenne pacdeTHbIX 3aa4 [0 yYpPAaBHEHMSAM pEAKUUNA C  y4acTUEM
OpPraHUYECKUX BEIIECTB.

JlaboparopHble 3aHATHSA:
JlaboparopHast pabota Ne 3 «[IpeBpatieHus OpraHMYECKUX BEIIECTB MpU
HarpeBaHUN».

OK-01
OK -02
OK-04
K 1.1
K 1.2
I[IK 3.5




21

Tema 4.3. UnenTudukanms opraHndecKux
BEUICCTB, UX 3HAYCHUE U IIPUMEHEHUE B
OBITOBO U IIPOU3BOJCTBEHHOMN
JESTEIIBHOCTH YEJIOBEKA.

OcHoBHoOe coepkaHue

Teopernyeckoe o0yueHue:
buooprannueckue coeauHenus. llpumenenune U OuoIIOTMYECKas POJb

yraeBogoB. OKUCIEHUE YIIeBOAOB — UCTOUHHUK SHEPTUU KUBBIX OPraHW3MOB. OK -01
Oouactu IPUMCHCHHUS AMHHOKHUCIIOT. HpeBpameHI/IsI O€IIKOB IHUINU B OK -02
opranusme. buonormyeckue ¢ynkuuu OenkoB. buonormueckue QyHKINH OK - 04
*upoB. Poip opraHuueckoil XUMHUM B pPEHICHUH MPOOJIeM THINEBOM TIK 1.1
0€30I1aCHOCTH. K 1.2
Ponp opranuueckoil XuMMM B pelIeHUH MNPoOJEM DHEPreTHUUECKOM K 3.5
0€30MacHOCTH, B Pa3BUTUU MEIULIMHBI, CO3JaHIUH HOBBIX MaTepUaioB, HOBBIX
VCTOYHUKOB SHEPIHH (AIbTEPHATUBHBIE HICTOYHUKHU SHEPTUN).
JlabGopaTropHble 3aHATHSA:
JlaboparopHass pabora Ne 4 «MneHTuduKanus OpPraHUYECKHX BEIICCTB
Pa3JIMYHBIX KJIACCOBY.

KoHTpoasHasi padoTa Ne3 CtpyKTypa 1 CBOICTBa OPraHU4YECKUX BEILECTB.

Pa3znen 5. Kunernueckue 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKIui

Tema 5.1. CkopocTh XHMHYECKHX OcHoBHOE cogepkaHue

peakumii. XMMHYECKOe paBHOBeCHE.
Teopernueckoe o0yuenue:
CkopocTh peakiuy, €€ 3aBHCHUMOCTb OT PAa3JIMYHBIX (PAKTOPOB: MPUPOJIBI
pearupyromux  BEIIeCTB,  KOHLUEHTpPAalUW  pearupyrollux  BEIIECTB,
temneparypsl (nmpasusio Bant-I'odda), miomaau peakimoHHON MOBEPXHOCTH, OK -01
HaJnu4us Karanusaropa. Posib KaTaliu3aTOpOB B MPUPOJIE U MPOMBIIUIEHHOM OK - 02
MPOU3BOJICTBE.  DHEpPrusi  aKTUBALUMU.  AKTUBHUPOBAaHHBIH  KOMILIEKC. K 1.1
KaranuszaTops! u katanu3. Ponp kaTanu3aTopoB B MPUPOJIE U TPOMBIIUIEHHOM K 1.2
MPOU3BOJICTBE. IIK 3.5

ObparumocTh peakiuif. XUMHYECKOe pPAaBHOBECHE M €ro CMELICHHE 0]
NecTBUEM pa3nyHbIX (AKTOPOB (KOHUEHTpALUSI PEareéHTOB WM MPOAYKTOB
peakuuu, AaBlIEHUE, TEMIleparypa) A CO3LaHMs ONTUMAIbHBIX YCIOBUHI
MPOTEKAHNS XMMHUYECKHUX MPOIIECCOB.

IIpakTHYecKkHe 3aHATHSA:
Pemienuie npakTUKO - OpUEHTUPOBAHHBIX 3aJaHUI Ha aHANINU3 (PaKTOPOB,
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BJIMSAIONINX HA U3MEHEHUE CKOPOCTU PEAKILIUH.

Pemrenue npakTuKo - OpUEHTHPOBAHHBIX 3aJaHUI HA MPUMEHEHHE MPUHIIAIIA
Jle-IlaTenbe AJist HAXOXKICHUS HAMPABIEHUS CMEIEHUS XUMUYECKOTO
paBHOBECHS.

Pa3znea 6. PacTtBopbl

Tema 6.1. IlonsiTue 0 pacTBopax

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue: OK 01
PactBopenne kak ¢usnko-xumuueckuidi mpomecc. PactBopel.  CriocoObI OK 02
MPUTOTOBJIEHUSI pacTBOpoB. PactBopumocTs. MaccoBasi 107151 paCTBOPEHHOIO OK 07
BemiecTBa. IlpenenbHO nOMycTHMBbIE KOHLEHTPAIMM M WX HCIOJIb30BAHHUE B K 1.1
OLICHKE DKOJIOTHYECKON 0€30IaCHOCTH. TIK 1.2
Pemrenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha PACTBOPHI, TIK 3.5
UCIOJIb3yeMble B OBITOBOM M MPOU3BOJCTBEHHOW AESITENHHOCTH YENOBEKA, C
MO3ULUHI 3KOJIOrMYECKON 0€30IaCHOCTHU MOCIEICTBUN U IPaMOTHBIX peleHUui
po0JIeM, CBA3aHHBIX C XMMHEH.

Tema 6.2. UcciienoBanme cBOiCTB OcHoBHoOe coJep:kaHue OK 01

pacTBopoB OK 02
JlaGopaTopHbIe 3aHATHA: TIK 1.1
JlabopaTtopHas pabora Ne 5 «lIpurotoBnenue pactBopoB». [IpurortoBiieHue K 1.2
pacTBOpoB  3aJaHHOW  (MONSpPHOM)  KOHIEHTpanuu (C  MPaKTHUKO- K 3.5
OPUEHTUPOBAHHBIMHU BOMIPOCAMU), OTIPEICIICHUE CPE/IbI BOJIHBIX PacCTBOPOB.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COEPKAHUE TPUKJIIATHOTO MOXYJIS)

Pazgea 7. Xumus B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJIOBEKAa

Tema 7.1. Xumus B ObITy B OcHoBHOE cogepkaHue

NPOU3BOJACTBEHHOM 1eATEIbHOCTH OK 01

YeJIoBeKa Teopernueckoe o0yueHue: OK 02
Hogeiimme 1oCcTHkKEHUST XUMAYECKON HAYKU U XUMUYECKOW TeXHOJIoruu. Posb OK 07
XUMHH B OOECIEUEeHUWH DKOJOTHYECKOH, HHEPreTHUYeCKOW U TMHIIEBOM IIK 1.1
0€301acHOCTH, pa3BUTUU MeAUITMHEL. [[paBuiia monucka u aHamM3a XUMHIECKOU K 1.2
uHOpMallMM W3 Pa3TUYHBIX MCTOYHUKOB (HayyHas W y4uyeOHO-HaydHas IIK 3.5

JUTEpaTypa, CpesicTBa MaccoBoil nHGopMalu, cetb IHTEpHET U pyrue).

IIpakTHYecKHe 3aHATHSA:
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[Touck 1 aHaM3 KEMCOB O MPUMEHEHUH XUMUYECKUX BEUIECTB U TEXHOJIOTUH C
ydeToM Oynyied nmpogeccuOHANbHON AEATEeIbHOCTH MO TeMaM: Ba)KHeHIne
CTPOUTENBHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE MaTepHUalibl, KPACKHU, CTEKIIO,
KepaMMKa, MaTepuasibl JUIsl JJIEKTPOHUKH, HAHOMATepUasbl, TEKCTUJIbHBIC
BOJIOKHA, UCTOYHHKU DHEPIHH, OPraHUYEeCKHEe W MUHEpaIbHBIC yI0OpeHUs,
JIEKapCTBEHHbIE BEIIECTBA, OBITOBASI XUMHUSL.

3amura: [IpencraBneHune pe3yiabTaTOB peIHIeHUs KeHcoB B (opme MUHH-
JIOKJIaJla ¢ MPEe3eHTalnen

IIpome:xkyTouHasi aTTecTalNs MO
JTUCIUILTHHE

3a4€CT

Bcero:

72
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3. YCJIOBUSA PEAJIMBALIUA ITPOT'PAMMBbI AN CIUATIJIMHBI
3.1. TpeOoBanuss K MHHUMAJIBbHOMY  MAaTePHAIbHO-TEXHUYECKOMY
o0ecrneYeHunIo

JIist peanuzanuy MporpaMMbl AUCHUIUIMHBI AOJKHBI OBITh MPETyCMOTPEHBI
CIIEYIOIIME CTIeHaIbHbIC TOMEIICHUs: YIeOHbI KaOMHET XUMHUU H/HIIN Y4eOHOM
XUMHUYECKO J1abopaTopuH.

O6opynoBanne y4yeOHOro ka0uHeTa (HArJsiIHble MOCO0OUs): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENIEH MOJEKYJ, MOAEIH KPUCTAIMYECKUX PELIETOK,
KOJUIKIIUU TPOCTBIX M CJIOXHBIX BEIIECTB W/WIM KOJJICKIIMH TOJUMEPOB;
KOJUICKIIMSI TOPHBIX TIOPOJI U MHUHEpaioB, TaOnuia MeHnaeneeBa, ydeOHbIC
bunbMBbI, TUPPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

Texnnueckue cpeacrBa o00y4eHHMsi: KOMIBIOTEp C  YCTpPOWCTBaMH
BOCIIPOU3BEJEHUS 3BYKa, MPHUHTEP, MYJIbTUMEAHA-TIPOEKTOP C 3KPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-IIPE3EHTEP IS IPE3CHTALUI.

OobOopynoBanue jJadopaTopuu U pado4Yux MecT JIa0OpPaTOPUM: MEH3YPKH,
IUIIETKU-KaNeIbHUIBl, TEPMOMETPBI, MHUKPOCKON, JIyIbl, IPEAMETHBIE U
NOKPOBHBbIE CTEKJIA, IUIAHIIETHl JJIs KaleNbHbIX peakuui, QUIbTpOBaJIbHASA
Oymara, MpOMBIBAJIKU, CTEKJSIHHbIE NPOOUPKHU, PE3MHOBBIE MPOOKH, (POHAPUKH,
HAaOOp pEaKTUBOB, CTEKJISIHHBIC MAaJOYKW, IITATUBBl Ui MPOOUPOK; MEpHbIE
UUJIMHAPBI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JEeIUTeNbHbIE HuInHapuueckue (50-
100 ™), CTYmKM C TMECTUKOM, (appopoBble YalllKH, HTUHUETHI, QUIBTPHI
OyMmMakHble, BaTa, MapJjsl, YacoBble CTEKJIa, 3JIEKTPOIUIMTKH, JabOpaTOpHbIE
IITaTUBBI, CIUPTOBBIE TOPEJIKH, CHUYKH, MPUOOp A1 TMOJY4YeHHs Tra3oB (WU
npoOHupKa ¢ ra3o0TBOJHOW TpyOKOM), JepaTesiu sl NMPOOUPOK, CKIISTHKU JJIst
XpaHEHHUs PEaKTUBOB, pa3JaTOUYHbIEC JIOTKH; XuMUyeckue crakansl (50, 100 u 200
MJ1); IIMATENW; MUHILETHI; TUTENbHbIC UMb, CEKYHAOMEPHI (TaiiMepbl), MEpHbIE
npobupku (Ha 10-20 M) u mepHbIie KoJIOHI (25, 50, 100 u 200 mur), BoasHas OaHs
(W11 TEpMOCTAT), CTEKJISTHHBIE MAJIOUYKH; KOHUYECKHUE KOJObI Ajig TUuTpoBaHus (50
u 100 wmu); UHAMKATOpHBIE TOJOCKU s ompexaenenus pH u cranmaptHas

WH/IMKaTOpHAs 1IKaJla; YHUBEPCAJIbHbBIA UHIUKATOP; umeTky Ha 1, 10, 50 mu (unu
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no3atopel Ha 1, 5 u 10 mi1), OropeTKH AJ1s1 TATPOBAHUS, MEIUIIMHCKHUE HITTPHUITBI HA

100-150 mn, mabopaTopHbIe W/HWIN aHATUTHYECCKUE BEChI, PH-METPBI, CyIUIbHBIHN

mkad, u ap. 1aboparopHoe 000pyI0BaHHE.

3.2 UndopmanmonHoe odecnevyeHne 00yueHmst

OcHOBHBIE HCTOYHHUKH:

1.

["abpuensn, O. C. Xumus : yue6. 1uis ctya. cpea. npod. yuel. 3aBeneHui /
O. C. TI'abpuemnsn, U. I'. Octpoymos. - 4-¢ u3a. - M. : Axagemus, 2020. - 336
c.: mwi. ; MO. - (Cpennee npodeccrnonanpHOe 00pa3oBaHue).

[Nabpuensn O. Xumwus 11xin.: ba3oBelii ypoBeHb: Mer. moc. -M.:Ipoda,
2018.-192c.

[Ma6puensn O.C. Xumus 10ki1.: KOHTp.M TpoBep. paboTsl K yu.l'abpuensna
O. baz.ypos.-M.:[Ipoa,2020.-256c.

[Nabpuensn O.C. , OctpoymoB W.I'. Xumusi. MaTtepuaisl sl TOJATOTOBKHA K
EI'D u BctynurensHbM 3k3ameHaM B BY3b1 (Bbil/ BeTym.ok3) -M.: [Ipoda,
2020.-703c.

["abpuensn O. Xumus 11ki1.: KOHTp. U 1poB. paboTsl kK y4u. ["abpuensua O.
bazoB.yp.-M.:/Ipoda,2021.-224c.

['abpuenssn O. Xwumms. IlocoOume myig MWK. W TOCTyH. B BY3bL. -
M.:poda,2019.-704c.

labpuensu  O.C., OctpoymoB W.I'' Xumus guas1 npodeccuit u

cnenuanbHocTel Texundeckoro npoduisa. OULL "Axanemus" 2020-365c.

I[OHOJIHI/ITGJILHLIG HCTOYHHUKHU:

1.

Bpyonesckuii, A. U. Tpenaxep no xumuu. Bcs xumuga B 3amadax u
yOpaKHEHUsIX ¢ npuMepamu pemiennit / A. V. BpyOneBckuit. — MuHCK :
Kpacuko — Ilpunt, 2020-368c.

lNabpuensn O.C. Xumus aiag mnpenojaBaTens: y4eOHO-METOIUUECKOE
nocobwue / O.C. I'abpuensn, I'.I'. JIpicoBa — M., 2020- 340c.

INabpuensn O.C. HacronbHas kuura yuwmrtens xumuu: 10 kmacc / O.C.

["abpuensn, N.I'. Octpoymos — M., 2020- 354c.


http://books.tgspa.ru:8082/cgi-bin/irbis64r_81/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD%20%D0%9E.%D0%A1.
http://www.dom-knigi.ru/book.asp?Art=141007&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=141007&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=161806&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=161806&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=161774&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=161774&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=171056&CatalogID=0
http://www.dom-knigi.ru/book.asp?Art=171056&CatalogID=0

4.
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["abpuensu O.C. HactonbHas kaura yuurens xumuu: 11 kmace: B 2 4./ O.C.

["a6puensn, I'.I". JIsicoBa, A.I'. Beaenckas — M., 2021-360c.

NuTepHeT-pecypcebl

1.

http://www.chemistry.ru/, yueOHHK MO XHMHH, OT CTPOCHHS AaTOMOB JIO

onoxumun. AaumMarmonasie Mozenu. /lata oopamenns 29.05.2023 r.

http://www.xumuk.ru/, caiit 0 xumunr. YUeOHUKHA W DHUMKIONEIUUA IO

XMMHHU B TOMOIIb CTYIEHTaM W IIKOJbHUKaM. @opyM XUMUKOB. PemakTop
xumuueckux ¢popmyi. Jlara odpamenus 29.05.2023 r.

school-collection.edu.ru, Enunas KOJUIEKLIUSA [{udpoBbix

Oo6pazoBatenbHbIX PecypcoB. Jlata obpamenus 29.05.2023 .
http://hemi.wallst.ru/, DnekTpoHHBIH y4eOHHK a1 CpeAHel ImKoJbl.JlaTa
obpamenns 29.05.2023 r.



http://www.chemistry.ru/
http://www.xumuk.ru/
http://ru.yourwebsite.com/school-collection.edu.ru/
http://hemi.wallst.ru/
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OIIEHKA

PE3YJbBTATOB

OCBOEHMUA

KOHTpOJ’IbH OL€CHKA pE3YyJIbTaTOB OCBOCHHUA JUCHUILJIMHBI OCYIOCCTBIIACTCA

MMpCroaaBaTCICMB IIPOUCCCC IMTPOBCACHUA ITPAKTHICCKUX 3aHATUN U Jla60paT0pHI>IX

pa60T, TCCTUPOBAHMA, a@ TAKIKC BBIIIOJIHCHHA O6y‘-IaIOH_[I/IMI/IC$I WHIANBUAYaJIbHBIX

3aJJaHu M, MIPOECKTOB, UCCIICIOBAHUM.

Ne | OK/IIK | Moayas/Pa3zne | Pesyabrat o0yuyeHusi | TUIIBI OLEHOYHBIX MEPONIPHUATHI
a/Tema
| OCHOBHOE coJIep:KaHue
1 Pazpea 1. ®opmyIMpoOBaTh
OcHoBBI 0a30Bble OHATHUS H
CTPOEeHUs 3aKOHbI XMMHH
BelllecTBa
1.1 | OK 01 | Crpoenue CocraBisTh 1. Tecr «CtpoeHue aTOMOB
aTOMOB XUMHYECKHE XUMHUYECKHUX JJIEMEHTOB M MPUPOIA
XUMUYECKUX bopmyIsl XUMHUYECKON CBSA3M».
AJIEMEHTOB U | COeIMHEHUN B | 2. 3agauu Ha COCTaBIICHUE
pupoja COOTBETCTBUU CO | XUMUYECKHX (OPMYJT JIBYXaTOMHBIX
XUMHYECKON CTETMCHbIO OKHUCJICHMS | COEAMHEHUN (OKCHIOB, CYIb(HUIOB,
CBSI3U XUMUYECKHUX TUAPUJIOB U T.I1.).
AIIEMEHTOB, UCXO U3 | 3aAaHus Ha UCIIOJIb30BaHUE
BaJICHTHOCTH U | XUMHUYECKON CHUMBOJIUKH u
AIIEKTPOOTPHUIIATETILHO | HA3BAHUI COeTMHEHU I 1o
CTH HOMEHKJIAType  MEXIYHApOJIHOTO
coro3a TEOPETUYECKOU u
MPUKIIATHON XUMUU U TPUBHAIBHBIX
Ha3BaHUU JUTSt COCTAaBJICHUS
XUMUYECKUX (HOPMYI JIBYXaTOMHBIX
coenuHEeHUI (OKCUIOB, CyIb(MUIOB,
THAPUIOB HW T.JI.) U JIPYyruXx
HEOPTraHUYECKUX COEIMHEHUI
OTJICTTbHBIX KJIACCOB
1.2 OK 01 | Mepromuueckuii XapakTepHu3oBaTh 1. Tecr «MeTaJ'IJ'II/I“IeCKI/IUe /
OK 02 | 3axon n Tabmmua XUMUYECKHE HEMETAJTMYECKUE CBOMCTBA,
U, 3JIEMEHTHI B | DJIEKTPOOTPULIATETLHOCTh u
Menzeneesa COOTBETCTBUU C HX | CPOACTBO K DJIEKTPOHY XUMHUUYECKHUX
MOJIOKEHUEM B | DJIEMEHTOB B COOTBETCTBHE C HX
MEePUOIUYECKON 3JIEKTPOHHBIM CTPOCHHEM u
CHUCTEME XHMHUECKHUX | MOJIO)KEHHEM B  NEPHOJIUYECKOU
3JIEMEHTOB H.N. | cuctemMe XUMHYECKHUX JJIEMEHTOB
Meneneena J.1. MenneneeBa.
2. IlpakTnueckue 3a7aHus Ha
YCTaHOBJICHHE CBS3U MEXKITY
CTPOGHHEM AaTOMOB XHMMHYECKHX
3JEMEHTOB W MEPUOJAUYECKUM
W3MEHEHUEM CBOWCTB XHUMHYECKUX
9JEMEHTOB M HX COEIMHEHH B
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COOTBETCTBUM  C  IIOJIO)KEHUEM
IIepuonnueckoii cucreme.
[IpakTHKO-OpHEHTUPOBAHHbIE
TEOpPETUYECKHE 3a/1aHus Ha
XapaKTepu3aluio XUMHUYECKUX
JIEMEHTOB:  «MeTamiuueckue  /
HEMETaJlJINYeCcKue CBOWCTBA,
JIEKTPOOTPULIATENBHOCTD U
CPOJICTBO K JIEKTPOHY XHMHYECKUX
JJIEMEHTOB B COOTBETCTBUE C HX

OJICKTPOHHBIM CTPOCHUEM u
TTOJIOXKCHHUEM B HGpHOI[PI‘ICCKOfI
CHUCTEME XHUMHUYCCKHX DJJICMCHTOB

.. MenneneeBa»

2 Pasnean 2. Xapakrepu3zoBathb KonTpoasHnas padora «Ctpoenue
XuMHU4yecKue THIIBI XMMHYECKHX BellecTBa U XUMHYECKHe
peakuumn peakuuii peakuumn»

2.1 | OKO01 | Tums CocraBmsare peakuuu | 1. 3agauun Ha COCTaBJICHUE

OK 04 | XMMHYECKUX COEJIMHEHUS, YPaBHEHMH peakuuii:
peakuuit pasioxeHusi, oOMeHa, | - COCTUHECHHUS, 3aMelIeHMs,
3aMelleHus, pasiiokeHusi, o0OMeHa,
OKHUCJIUTEIbHO- - OKHUCJIUTEIbHO-
BOCCTAHOBUTEIIbHBIE | BOCCTAHOBUTENbHBIX  peakIuil ¢
peaxkuuu UCIIOJIb30BaHUEM MeToa
3JIEKTPOHHOTO OajaHca.
2. 3ajaud Ha  pacyeT  Macchl
BEILIECTBA UM 00bEMaA
ra3oB II0 M3BECTHOMY KOJIHYECTBY
BEIleCTBA, Macce WIM 00bEMY
OJIHOTO U3 YYacTBYIOIIUX B PEaKINU
BEIECTB; pacy€Tbl Macchl (00bEMa,
KOJIMYECTBAa BEUIECTBA) IPOJIYKTOB
peaKuuyu, €ciad OJHO U3 BEUIECTB
MeEeT NPUMECH

2.2 Onexrponautnue | CocTaBisATh 1. 3aganus Ha COCTaBJICHUE
cKas yYpaBHEHUS MOJIEKYJISIPHBIX M MOHHBIX peaKIuil
aucconuanus M | XMMHYECKUX PEaKIMH | ¢ y4aCTHMEM KHCJIOT, OCHOBAHMM M
MOHHBI OOMEH | HOHHOTO OOMeHa c | cojiel, YCTaHOBJIEHUE W3MEHEHUs

y4acTueEM KHCJIOTHOCTH CPEJIbI
HEOPraHUYECKHUX JlaGoparopnas  pabGora  "Tumbl
BEIIIECTB XUMUYECKUX peakiuui”

3 Paszpnen 3. | UccaenoBartp Konrtpoabnasi padora «CpoiicTBa
Crpoenne U | CTPOCHHUE 1 | HCOPTAaHMYECKHX BeIeCTB)
cBOlicTBa CBOlicTBa
HEOPraHUYeCKH | HEOPraHNYeCKHX
X BellleCTB BelleCTB

3.1 | OK-01 | Knaccudpukanus | Knaccudunmponats 1. Tect «HomeHkiaTypa u Ha3BaHUE

OK-02 | | pomeHkiaTypa | HeOpraHUYECKHE HEOPraHUYECKUX BELIECTB HCXOJs
HK11 |y CTpOCHHE | BEIllecTBa B | U3 UX XMMHYECKOH (opMynbl WU
IIK 1.2 | geopranmueckn | COOTBETCTBMM C WX | COCTAaBJIEHHE XMMHUECKOH (hOPMyIIbI
K 3.5 | x Bemects CTPOEHUEM UCXOJs W3 Ha3BaHUs BELIECTBA IIO

MEXIYHAPOAHOW WJIM TPUBUAJIBHOMN
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HOMEHKJIATYpE.
2. 3agauu Ha pacdeT MacCOBOM JOJH
(mMacchr) XUMHUYECKOTO

3JeMEHTa(COECIMHEHUS)B  MOJIEKYJIE
(cmecn).

3. IIpakTuyeckue 3a7aHus 1o
KJIaccu(uKanuu, HOMEHKIAType H

XUMHYECKUM dbopmynam
HEOPraHM4YeCKUX BEIIIECTB
Pa3IMYHbIX KJIACCOB.

[IpakTuueckue 3aJjaHus Ha
ompezeieHue XUMHYECKOU
aKTUBHOCTH BEIIIECTB B
3aBUCUMOCTM  BHJA XMMHUYECKOH
CBS3M M TUIA KPHUCTALNIMYECKOM
peleTKH

3.2 | OK-01 | ®usuko- YcraHaBiIMBaTh 1. Tect «OcOOEHHOCTH XMMUYECKUX

OK - 02 | xpmuueckue 3aBHCHMOCTh (DM3HKO- | CBOHCTB OKCH/IOB, KHCJIOT,
HK 1.1 | cpoiictpa XMMUYECKUX CBOMCTB | OCHOBaHUI, aM(pOTEPHBIX
HK 1.2 | geopranmuecku | HeopraHmdyecknx TUIPOKCUIOB U COJIEI».
HK 3.5 | x pemectn BEIIIECTB OT CTPOEHMs | 3a/laHus Ha COCTABJICHUE YPABHEHUI
aroOMoB M MOJICKYIL, & | xyvygecknX peakUuii ¢ yd4acTHEM
TaKxke TUIa
KPUCTAJUIMYECKOU HPOCTBIX "
pelIeTKH CJIO’KHBIXHEOPraHMUYECKUX BEILECTB:
OKCHJIOB METaJUIOB, HEMETAJUIOB HU
aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHCJIIOT,
OCHOBaHUN u aM(OTEPHBIX
TUIPOKCHUIOB, HEOpraHMYeCKuX
COJIEH,  XapaKkTepHU3yIIMX  HX
CBOIMCTBA U CLIOCOOBI TIOJTYYEHHUSI.
3. [TpakTHKO-OpHEHTHUPOBAHHBIE
TEOPETUUECKHE 3a/laHus Ha
CBOIICTBa u MIOJTy4YEHUE
HEOPraHMYECKUX BEIIECTB

3.3 OK 01 WUnentudukanu | MccnenoBath 1. [TpakTHKO-OpHEHTHPOBAHHBIE

o KaueCTBEHHbIE 3a/laHus o COCTaBJICHUIO
OK 02 HEOPraHWYEeCKH | Peakluu XUMHUYECKHX pPEaKUUi C ydacTUeM
OK 04 | x pemects HEOPraHUYECKUX HEOpPraHUYECKUX BELIECTB,
BELIECTB UCTIOJIb3YEMbIX s ux

UICHTUPHUKAIIH.
2.JlaGopaTopHas pa0ora:
"UnenTudukanuss HEOpPraHMYECKHX

BELIECTB"

4 Paszpnen 4. | UccnenoBathb KourposbHasa padora «Ctpoenne
Crpoenne U | CTPOCHHUE H|H CBOMCTBA OpraHHYecKHuX
cBOlicTBa CBOlicTBa BELECTB»

OPraHHYeCKMX | OPraHMYecKHuX
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BelleCTB BellleCTB

41| OK-01 | Knaccudukanus | Knaccupuumponarsb 1. 3ananus Ha COCTaBJIEHUE
IIK11 |, crpoenne U | OpraHuyecKue Ha3BaHUM OpraHUYEecKuX
IIK' 1.2 | Homenknarypa | BemiecTBa B | COCIMHCHUI IO TPHUBUAIBHOW WM
IIK 3.5 | opranuyeckux COOTBETCTBUM C HX | MEXIYHAPOJHON CHCTEMaTUYEeCKON

BELIECTB CTPOEHUEM HOMEHKJIAType.

2. 3ajiaHus Ha COCTABJICHHUE IMOJHBIX
U COKpALICHHBIX  CTPYKTYPHBIX
(GopMya1 OpPraHMYEeCKMX BELIECTB
OTJIENIbHBIX KJIACCOB.

3anaun Ha olnpeeneHue
npocTeien bopmyIb
OpPraHUYECKOM MOJIEKYJIbI, HCXOMS
13 3JIEMEHTHOT0 cocTana (B %)

4.2 | OK-01 | CsoiicTBa YcTaHaBiuBaTh 1. 3amanus Ha COCTaBJICHUE
OK-02 | opranuueckux | 3aBUCUMOCTH (PM3HMKO- | yPAaBHEHHMI XMMHMYECKMX PEAKIM C
OK-04 | coenuuenuit XMMUYECKUX CBOMCTB | y4acTHEM OpPraHMYECKHX BEIIECTB
NK 1.1 OpraHUYECcKUX Ha OCHOBaHMM MX COCTaBa U
TIK' 1.2 BEIIECTB OT CTPOEHUS | CTPOEHHUS.

TK 3.5 MOJIEKYI 2. 3agaHus Ha COCTaBJICHUE
YPaBHEHMH XHUMHUYECKUX pPEaKLuH,
WUTIOCTPUPYIOIIHUX XUMHYECKHE
CBOWCTBA C YYETOM MEXaHU3MOB
NPOTEKAHUs JAHHBIX pEaK[uid W
TeHETUYECKOM CBSA3M OpPraHUYECKHUX
BEIIECTB Pa3HbIX KIIACCOB.

3. PacuerHsie 3aJjauu o
YPaBHEHUSAM pEaKUUi C y4acTHEM
OpPraHUYECKUX BELIECTB.
JlabopaTopHas pabora
"ITpeBpanieHus OpraHUYEeCKHUX
BELIECTB NPU HarpeBaHuM"

4.3 | OK-01 | Unentudukarmm | MccnemnoBaTh 1. IIpakTHKO-OpUEHTUPOBAHHBIE
OK-02 | 4 oprannuecknx | Ka4eCTBEHHBIE 3a/1aHus 1o COCTABIIEHHIO
OK-04 | gemecrs, UX | peaxiuu XUMHUYECKHX pPEaKUUi C ydacTUeM
NK'1.1 | spauenne U | OpraHuYecKux OpraHMYeCKHUX BEIIeCTB, B T.4.
TIK' 1.2 IIPUMEHEHUE B | COEUHEHUI UCTIOJIb3YEMBbIX s ux
MK 3.5 | GprroBoii U | OTAENBHBIX KJIACCOB WACHTUQUKAUM B OBITY W

IIPOU3BOJICTBEH HPOMBIIIJIEHHOCTH.
HOM Jlaboparopnas pabora:
JESATEIBHOCTH "UnenTuduxanms OpPraHUYeCcKHUX
YeJloBeKa COETMHEHM OTAENBHBIX KJIacCOB
5 Paspea S. Xapakrepu3oBaTrb
Kunernueckue | BJMSIHHE Pa3JIMYHBIX
7 (paxrTopos Ha
TePMOJAMHAMMY | paBHOBecHe "
ecKue CKOPOCTH
3aKOHOMEPHOCT | XMMHYeCKHX
U INPOTeKaHMd | peaKkuui
XHMHYECKHX
peakuuii
5 OK -01 | CkopocTh XapakTeprus3oBaTh [IpakTHKO-OpHEHTUPOBAHHBIE
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OK -02 | xuMHU9IecKux BITUSTHHE TEOPETUUECKHUE 3aJaHWs Ha aHAIN3
OK - 04 | peakuuii. KOHIIEHTPAIIUK (bakTopos, BITUSIOLTIX Ha
K 1.1 | Xumuueckoe pearupyroumx U3MEHEHUE CKOPOCTH XHMHYECKOU
LK 1.2 | papHOBecne BEIIICCTB U | peaKiumu. [TpakTuko-
1K' 3.5 TEeMITepaTypbl Ha | ODUEHTUPOBAHHBIC  3aJaHUs  Ha
CKOPOCTh XUMUYECKUX | IPUMEHEHHE MIPUHIIATIA Jle-
peakui Hlatenne I HaXO0KICHUA
XapakTepu3oBarh HaIpaBJICHUS CMEIICHUS
BIIMSHHE WM3MEHEHHUS | PABHOBECHS XUMHYECKOW PEaKIUK 1
KOHIIEHTPAIIUU aHaim3 (PaKTOpOB, BIUSIONIMX HA
BEIIIECTB, peaKIuu | CMelIeHNe XUMHUYECKOTO
CpensI U | paBHOBECHS
TEeMITepaTyphl Ha
CMEIICHHE
XUMHYECKOTO
paBHOBECHSI
6 HUccaenoBartn
Paznen 6. | ICTUHHBIE PACTBOPbLI
PactBopsI c 3aJaHHBIMH
XapaKTePUCTHKAMHU
6.1 | OK—-02 | ITousarue o | Pazimnuate uctunubie | 3amaum Ha MIPUTOTOBJICHUE
OK - 04 | pactopax PacTBOpEI PacTBOPOB.
IIK'1.1 [IpakTHKO-OpUEHTUPOBAHHBIC
1K 1.2 pacdeTHbIC 3aJaHUS HA JUCIICPCHBIC
IK 3.5 CHCTEMBI, UCTIOJIb3yEeMbIC B OBITOBOM
U MPOW3BOJICTBEHHOUN JEATCIHHOCTH
YeJI0BeKa
6.2 | OK-01 | UccnenoBanme | MccrmenoBare (usuko- | JlaboparopHas pabora
OK - 04 | cpoiicTs xuMuueckue cpoiictBa | "[Ipurorosienue pacTBopoB"
K 1.1 | pactBopos WUCTUHHBIX PACTBOPOB
K 1.2
IIK 3.5
Il | IlpodeccnoHANTbHO-OPHEHTUPOBAHHOE  colep:KaHue (colep:KaHue NPHKJIATHOTO
MOIYJIs1)
7 Pasnen 7. OuennBarb 3amuTa keiica (c yuerom Oyayuiei
MOC/IeACTBHA npo¢eccHOHATbHOU
Xumusi B OBITY | Gritopoii U | J1esATeJILHOCTH)
" NPOU3BOJACTBEHHOM
MPOM3BOACTBEH | qesrenbHOCTH
HOH YyeJioBeKa ¢ MO3ULUH
ACATEABHOCTH | 500 10rHUeCcKOii
1€J10BEKA 0€301I1aCHOCTH
7.1 | OK-01 | Xumus B ObiTy 1 | OTICHHBATH Keiic (c yuerom Oyaymieit
OK - 04 MPOU3BOJCTBEH | MOCIEACTBUS NPodeCCHOHATLHOI e TENbHOCTH)
K 1.1 | goit OBITOBOM u .
HK 1.2 | nestensHocTH MIPOU3BOJICTBEHHON B03MOXKHEIC TCMEL KCHCOB:
IIK 3.5 YyeJlOBeKa IesITeIbHOCTH 1. IloTerieHue KJMMaTa u
YEJIOBEKA C TO3MIIUIMA BBICBOOOJK/IEHHE Ta30BbIX THIPATOB
9KOJIOTHUECKOMN A —
Oe3omacHOCTH

2. bynymue mMaTepuansl AJig aBua-,




32

MaIlIMHO- ¥ PUOOPOCTPOCHHUS.
3. HoBsle maTepuansl ais
COJIHEYHBIX OaTapeil.

JlekapcTBa Ha OCHOBE PaCTUTENIbHBIX
IIpenapaToB

Pazpaboruuk:

I['BITIOY KPK «HHTerpan», npenogasarens H.A.3uHYEeHKO




