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1. O0mas xapakrepucTHKAa NPUMEPHOii padoueii MporpaMMbl
001eo0pa3oBaTe/IbHOM TUCHUUILTMHBI « X MMHUS»

1.1. MecTo OMCUMIUVIMHBI B CTPYKType OCHOBHOII npodeccHOHAJIbHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI

OO6mieoOpazoBaTenbHas AUCIHUIUIMHA «XUMUS» SABISIETCS  00s3aTENbHOM
yacTbl0  0OHIe00pa30BaTEIbHOrO ILMKJIAa 00pa3oBaTENbHOW MPOrpaMMbl B
cootBetcTBUM ¢ ®I'OC CIIO no npodeccuun 29.01.33 MacTep mo U3roTOBIECHUIO
IIBEHTHOTO MPOU3BO/ICTBA.

TpynoeMKoCTh TUCHMILTUHBI «XHUMHS» Ha YIITyOJEHHOM ypOBHE COCTABIISICT
144 ygaca, u3z xotopbix 102 yaca — 6a3oBbIii Moaynb (7 pasnenoB) u 42 daca —
NPUKIAIHON MOAydb (2 paszena), BKIFOYAOIIMN TPAKTUKO-OPHCHTHPOBAHHOE
coJiep)KaHHMe, YCWIHMBAIONee NPOMHIBHYIO COCTABJISAIONIYI0 IO KOHKPETHOM
npodeCcCHy WTN CIEIUATBHOCTH.

[TpuknanHoli MOayNnb BKIIOYAET JaBa pasnena. Pasgen 8 «Xumwus B ObITY U
NPOU3BOJICTBEHHOW  JICATEILHOCTH  4YEJIOBEKAa»  peau3yeTcs  JUI1  BCeX
npodeccuit/cenalbHOCTEN HA MaTepualie KeHCOB, CBA3aHHBIX C HKOJIOTHYECKOM
0e30MacHOCTbI0 M OIIEHKOM TMOCHeNCTBUM OBITOBOM U MPOU3BOACTBEHHOM
NEeSTENbHOCTH, 10 OTpacisiM Oyaymed mnpodeccHoHaIbHOM —AesTeIbHOCTH
00yJaromuxcs.

Tematuka pazznena 9 Bappupyercs 1Mo 00beKkTy Oyayiiel mpodeccruoHaIbHOMN
NEATeIbHOCTH CTYIEHTOB — Ouocdepa (KMBbIE OpraHM3Mbl) WM TexHocdepa
(TEXHOJIOTHYECKHE OOBEKTHI):

— Ul YKPYITHEHHBIX TPy cnernuanbaocter / mpodeccuit 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00 pexomeHmyeTCS
TemaTuka «lccienoBanrue 1 XUMUYECKUN aHATIN3 00BbEKTOB OMOCheph»;

— U YKPYIHEHHBIX TPy crnenuanbHocTei / mpodeccuit 18.00.00, 20.00.00,
21.00.00, 22.00.00, 29.00.00, 54.00.00 pekomennyetrcs TemaTuka «HccmemoBanue
1 XUMUYECKUI aHaJIu3 00BEKTOB TEXHOCHEPHIY.

[lepron oOy4eHwus u pacrpeaesieHrue Mo CeMeCTpaM OMpeIemsieT
oOpa3oBaTenbHasi OpraHU3aNs CAMOCTOSTEIBHO, C YUYETOM JIOTHKU
dbopMHUpOBaHUS TPEIMETHBIX PE3YIHTATOB, OOIINX U MTPO(HECCHOHATBHBIX
KOMITETEHITUH, MEKITPEAMETHBIX CBSI3€H C IPYTUMU AUCITUTUIMHAMHA
001eo6pa3oBaTeIbHOrO M 00MIEPOheCCHOHATIBHOTO MUKIIOB YYeOHOTro TUTaHa.



1.2. e ¥ mu1aHMpyeMble pe3yJbTaThl 0CBOCHHS IUCHUIIINHBI
1.2.1. Hean v 3aqa4y TUCHUATIIMHBI

dopMUpOBaHUE Y CTYIECHTOB XUMHYECKOW COCTABIIAIOLIEN €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa KAaK OCHOBBI MPHUHATHS pEUICHUH B >KU3HEHHBIX H
ITPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOI'O MOBEACHUS B IPUPOJHOM Cpeie.

3agaun AUCHMILVIMHBI:

1) chopmupoBath NMOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOILEH Cpelie, LEeIOCTHON HayYHOU KapTUHBI MUPA,
B3aUMOCBS3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS NPOBOAUTH pPACUEThl MO XUMHUYECKUM (GOpMysnaMm U
YPaBHEHUSAM XWMHMYECKHX pEaKUWi, IUIaHUPOBaTh MW  HMHTEPIPETUPOBATH
PE3YyABTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) copmupoBaTh HaBBIKU MPOBEACHUS XUMUYECKHX SKCIEPUMEHTAIbHBIX
UCCJIEIOBAaHUMN C COOJIIOJIEHUEM MPaBUJI OE30MACHOTO 0OpaIlleHusl C BEIIECTBAMU U
1a60paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTb yMEHUS AHAIM3UPOBATH, OLICHUBATh, MPOBEPATH Ha
JI0OCTOBEPHOCTh U 000011aTh HHPOPMAIIMIO XUMHUECKOTO XapaKkTepa U3 pa3indHbIX
UCTOYHUKOB;

5) cdopmupoBaTh yMEHHS  IPOTHO3UPOBATH  IOCJIEACTBUS  CBOEH
NESATENBbHOCTH W XUMHUYECKUX TMPHUPOAHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX
IIPOLIECCOB,;

6) chopMHpoOBaTH MOHUMAHUE 3HAYUMOCTH JOCTUKEHUN XUMHYECKOW HAyKH
Y TEXHOJIOTHH JIUIS pa3BUTHSI COIMAIBHOMN M TIPOU3BOACTBEHHOU cep.

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOEHHSI 001Ie00pPa30BaTEILHOM
aucuuIInHbI B c00TBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Koa n
HauMeHOBaHHe
(popmupyembIx
KOMIIeTEeHIIHH

HJIaHI/IpyeMble pe3yabTaTbl OCBOCHUS TUCHUITIJINHDI

O6mue!

JluCuHIIMHAPHBIE?

OK 01. Boibupats
CIOCOOBI pereHus
3aj1a4
npodeccroHaIbHO
1 NesATEILHOCTU
MPUMEHUTEIBHO K
Pa3IMYHBIM
KOHTEKCTaM

B yacT TPy10BOr0 BOCIMTAHUSA:

- TOTOBHOCTh K TPyAYy, OCO3HaHUE IIEHHOCTHU
MacTepCcTBa, TPYAOIIOOUE;

- TOTOBHOCTb K  aKTUBHOM  JESATEIbHOCTHU
TEXHOJIOTUYECKOW M COIMAJIbHON HampaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh,  IUIAHUPOBATH W
CaMOCTOSITEJILHO BBHITIOJIHATH TAKYyIO JAEATEIbHOCTD;

- UHTEpEC K pa3nu4HbIM chepam npodeccCuoHaTbHON
NeSTeIIbHOCTH,

OBaagenne YHUBEPCAJIbLHbIMH y4eOHbIMU
NMO3HABATEeJIbLHBIMHU JeHCTBUSAMMN:

a) 0a3oBble JIOTHYECKHeE AeiicTBHS.

- CaMOCTOSTEILHO dbopMyTupOBaThH u
aKTyaJIM3upoBaTh MPoOJIEeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBI MPU3HAK WIH
OCHOBaHMS I CpaBHEHHS, KiIacCUPUKAIMU U
0000I11IeHH;

- OmpedensaTh UeIu JACATEIbHOCTH, 3a/JaBaTh

- BJAJETh CUCTEMOW XHMHUYECKUX 3HAHWUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAOIINE TTOHATHS (XUMHUYECKUM
AJIEMEHT, aTOM, JJICKTPOHHasi 000Ji0ouKa aTtoma, s-, p-,
d-a/ieKTpOHHBIC OpOWTAIM aTOMOB, HOH, MOJICKYIa,
BAJIEHTHOCTh,  JJIEKTPOOTPHULATEIBHOCTb,  CTEIEHb
OKHCJICHMS, XUMUYECKAsl CBSI3b, MOJIb, MOJIIpHAs Macca,
MOJISIPHBIN 00BeEM, YIJIEPOIHBIN CKEJIET,
byHKIMOHANIBHAS ~ Tpymma, pagukal,  H30Mepus,
H30MEDBI, TOMOJIOTUYECKHUM pan, TOMOJIOTH,
YIJIEBOJOPOJIBI,  KHCIOPOJ- W a30TCOAECpIKAIIUE
COEIUHEHHS, OMOJIOrMYEeCKH aKTHUBHBIE BEIISCTBA
(yrneBojawl, JKHpBI, O€JIKH), MOHOMEp, TOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS, KPHUCTAJUIMYECKass  PELICTKA,  THIIbI
XUMHUYECKUX peakuuii (OKHCIUTENIBHO-
BOCCTAHOBUTEJBHBIC, HBK30- W  JSHAOTEPMUYECKHUE,
peaKkIuu HWOHHOTO OOMEHAa), pacTBOp, SJICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, BJIEKTPOJIUTHYECKAA JUCCOLMALIMSA,
OKHCJIUTEI]Ib, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKOMN

! YKa3blBaOTCA IMYHOCTHBIE U meTanpeameTHble pesynbTatbl 3 PrOC COO (B nocnegHen peagakumm ot 12.08.2022) B otrnaronsHoi dopme, popmmpyembie obuieobpasoBaTeibHOM

ANCUMNANHOMN

2 IncumnanHapHble (NpeameTHble) pe3ynbTaTbl YKasblBalOTCA B COOTBETCTBUM C METOAMKOI NPENnoAaBaHNA AUCLUMIUHBI




napaMeTpbl U KPUTEPUU UX JOCTHKECHUS;
- BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCHUTH KOPPEKTHUBBI B JI€SITEIHHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OILICHUBATh PUCKU
MOCJIEACTBUI ICSITECIbHOCTH,

- pa3BUBaTh KPEATHUBHOE MBIIIJICHUE TPU PEIICHUU
KU3HEHHBIX MPOOIEM

0) 0a30BbIe HCCJIEI0BATENbLCKHE NeHCTBUA:

- BJIQJICTh HaBBIKAMHU Y4EOHO-HCCIICIOBATEILCKON U
MIPOCKTHON JIEATEIbHOCTH, HAaBbIKAMH pPa3pelIeHHUsI
npoOeM;

- BBISBJSITH TPUYUHHO-CIICJICTBEHHBIE CBSI3M U
aKTyaJIN3UpOBaTh 3a7auy, BBIJABUTaTh THUIIOTE3Y €€
pelleHus, HAXOAUTh apTyMEHTHI JJIs 10Ka3aTeIbCTBA
CBOUX YTBEPXKIEHUM, 3aJaBaThb NapaMeTpbl H
KPUTEPUU PEIICHUS;

- aHAJIM3UPOBATH IIOJIYYEHHBIE B XOJE PpEIICHUSA
3a7a4d  pe3yJbTaThl, KPUTUYECKU OLIEHHWBATh HUX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETbh TEPEHOCUTh 3HAHMUS B TMO3HABATEIIBHYIO U
IIPAKTUYECKYIO 00JIACTH KU3HEICATCIIbHOCTH;

- YMETh MHTErpUPOBaTh 3HAHUS U3 Pa3HBIX
MPeIMETHBIX 00JIacTeil;

- BBIJIBUTATh HOBBIC HJicH, npejjaraTh

pEeaKIi, XUMUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopusi ~ XMMHUYECKOTO  CTPOCHUSI  OPTaHUYECKUX
BelecTB A.M. byTiepoBa, TEOpHS dIEKTPOIUTHYECKOU
JIMCCOLIMAIINH, MEPUOANYECKUMN 3aKOH J.1.
Menneneena, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN  SI3BIK  XUMUH,
(GaKTOJIOTMYECKUE CBEJICHHUS O CBOWCTBAx, COCTaBe,
MOJIYYEHUU U O€30MTaCHOM MCIOJIb30BAHUH BAKHEUIIINX
HEOPraHMYECKUX W OPTaHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

- YMEThb BBISIBJISITh  XapakTEpHbIE MPU3HAKU U
B3aUMOCBSA3b  WU3YYEHHBIX  TOHATUH, NPUMEHSTH
COOTBETCTBYIOIIME MOHSITUA TIPU ONMUCAHUM CTPOCHUS U
CBOWCTB HEOPTaHUYECKHUX M OPraHUYECKUX BEIIECTB U
WX MPEBPALICHUI; BBISBISATh B3AUMOCBA3b XUMHYECKUX
3HAHUM C TIOHATUSIMM W TMPEACTABICHUAMHU JIPYTUX
€CTECTBEHHOHAYYHBIX MPEAMETOB;

- YMEThb HCIIOJb30BaTh HAUMEHOBAHUS XUMHUUYECKHX
COCIMHEHUN MEXIYHAPOIHOTO COH3a TEOPETUYECKOU
U TPUKIATHON XUMHM U TPUBHAILHBIC Ha3BaHUS
BOKHEUIINX BEUIECTB (3TWJIEH, alleTHIICH, TJIMIEPUH,
dbenon, QopManmpaerua, yKCycHas KHCIIOTa, TJIUIMH,
yrapHblil ra3, YrJIEKUCIbIA Tra3, aMMHaK, TalleHas
W3BECTh, HErauieHas HW3BECTb, NUTbEBAsl coJa U
JIPYTHX), COCTaBIATH (OPMYJIbI HEOPTAHUYECKUX W
OpPraHUYECKUX BEIIECTB, YPABHEHHUS XUMHYECKUX




OpUT'MHAJIbHBIE IOJXOAbI U PELICHUS;
- CIIOCOOHOCTh MX KUCIIOJIb30BaHUS B IO3HABATEIBHON
Y COLMAIBHOM IIPAKTUKE

peakiuii, OOBACHATH WX CMBICH;, MOATBEPKIAThH
XapakTEpPHbIE  XHUMHUYECKHE  CBOMCTBAa  BELIECTB
COOTBETCTBYIOIIMMU JKCHEPUMEHTAMH U  3aIUCSIMHU
YPaBHEHUN XMMUYECKUX PEAKIUU;

- YMETh YCTaHABIMBATh MPUHAMNIC)KHOCTh M3YyUYCHHBIX
HEOPraHWYECKUX M  OpPraHUYEeCKHX  BEIIECTB K
ONpEACICHHBIM KJlaccaM M TpyINIaM COEIUHEHUM,
XapakTepu30BaTh UX COCTAaB U BaKHEHMIIIME CBOWCTBA;
OTPENICNATh BUIbI XUMUYECKUX CBs3eH (KOBaJCHTHAs,
WOHHAs,  METaJuIMueckas,  BOJIOPOJIHAs),  THIIbI
KPUCTAJUIMYECKUX pelIeToK BEIIIECTB;
KJIacCU(UIIUPOBATH XUMUYECKHE PEAKITUU;

- copMupoBaTh MNpeaCTaBICHUS: O MaTepUaTbLHOM
€JUHCTBE MHpPa, 3aKOHOMEPHOCTSAX U IIO3HABAEMOCTHU
SABJICHUW IIPUPOABI; O MECT€ W 3HAYCHUM XUMHUHU B
CUCTEME €CTECTBEHHBIX HAYK U €€ POJIh B 00eCIeYeHU!
YCTOMYMBOIO pAa3BUTHs YEJIOBEUECTBA: B PELICHUU
po0JIeM SKOJIOTHYECKON, YHEPTETHUCCKON U IMHIIECBOM
0e30MacHOCTH, B PAa3BUTUU MEIUIUHBI, CO3/IaHUU
HOBBIX MaTE€pHalOB, HOBBIX HCTOYHUKOB JSHEPIUHU, B
o0ecCIeyeHNH PaluoOHATBHOTO MPUPOIOTIOIB30BAHUS, B
dbopMHUpPOBAaHUM MHUPOBO33PEHUS M OOIIEH KYyJIbTYpbI
YeJIOBEeKa, a TaKXKe OJKOJOTMYECKHM OOOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOJHOM CPELE;

- BJIAJIETh CUCTEMOM XHMHWYECKUX 3HAHUW, KOTOpasd
BKJIFOYACT: OCHOBOIIOJIararoue MTOHATHS




(IOMOJMHUTENBHO K CHCTEME TMOHSATUHA 0a30BOTo
YPOBHSA) - M30TOIbI, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUE aToMa, TuOpuaAn3alusl aTOMHBIX OpOUTAJIEH,

" "nn

xumuueckass cBsizp ('O u "", KpaTHbIE CBSI3H),
MOJIIpHAs KOHLEHTpalMs, CTPYKTypHas ¢opMmyia,
u3oMepus (CTpyKTypHasi, reoMeTpuueckas (Luc-TpaHc-
U30MEpHsi), TUIBl XHMHUUYECKHX peakuuii (romMmo- u
reTeporeHHble, oO0paTUMble U HEOOPATUMBIE), pACTBOPHI
(MCTUHHBIE, JUCTIEPCHBIE CUCTEMBI),
KPHUCTAJUIOTUJIPATHI, CTETICHb JUCCOINAIINH,
AIIEKTPOJIN3, KPEKUHT, pU(GOPMUHT); TEOPUHU U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33pEHYECKHE 3HAHMS,
JeXalue B OCHOBE IIOHUMAHUSA TMPUYUHHOCTH H
CUCTEMHOCTH XMMHUYECKUX SIBICHHUH, COBPEMEHHbIE
IPEICTaBICHUs O CTPOCHUM BELIECTBA HAa aTOMHOM,
MOJIEKYJIIPHOM U HaJMOJIEKYJSIPHOM  YPOBHSIX;
IPEICTABICHUS O MEXaHHW3MaX XMUMHMUYECKHUX pPEaKIMid,
TEPMOJAMHAMUYECKUX u KUHETHYECKHUX
3aKOHOMEPHOCTSIX HX HPOTEKaHUs, O XUMHYECKOM
paBHOBECHH, JUCIIEPCHBIX CUCTEMAX, (PaKTOJIOrHUECKUe
CBEJEHUS O CBOWMCTBAaX, COCTaBe, IIOJIy4YEHUU H
0e301macHoOM UCII0JIb30BAHUH BaKHEHUIINX
HEOPTaHWYECKUX U OPraHMYECKHX BEUIECTB B OBITY U
INPAKTUYECKON  JESATENBHOCTH  YEJIOBEKAa;  OOIMIMX
HAyYHbIX NPUHIMIAX XMMHYECKOrO MPOU3BOJCTBA (HA

npuMepe MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHUaKa,




MeTaHoJja, nepepadboTku HedTH);

- yMEeTb TMPOBOAUTH pPaCUEThl MO0 XUMHUYECKUM
dbopMmynaM ¥ ypaBHEHHUSM XUMHUYECKUX pEaKIUui C
UCIIONb30BaHUEM  (UBUYECKUX  BEJIWYUH  (Macchl,
obbema rasos, KOJINYECTBA BEIIECTBA),
XapaKTEePU3YIONIUX  BEIIECTBA C  KOJIUYECTBEHHOU
CTOPOHBI: pacyeThl MO HAXOXJCHUI0 XUMHYECKOU
dbopmynbl  BelIECTBA; pacueThl Macchl (00beMma,
KOJIMYECTBA BEIIECTBA) MPOJYKTa PEAKIIUU, €CIU OJHO
U3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa ¢
ONPENICICHHOW  MAacCOBOM  JIOJIEM  PACTBOPEHHOTO
BEIIECTBA WM JaHO B M30BITKE (MMEET MPUMECH);
pacueTbl MAacCOBOM WM OOBEMHOM JOJM BBIXOJAA
MPOJYKTa PEaKIMH; pacyeThl TeruioBoro 3ddekra
peakiuii, 00beMHBIX OTHOIIICHHH T'a30B;

- YMEThb BBISIBJISITH XapakKTEpHbIE MPU3HAKU U
B3aUMOCBSA3b  M3YYCHHBIX  TOHATUH, NPUMEHSATH
COOTBETCTBYIOIIME MOHITUA TIPU ONMMCAHUM CTPOCHUS U
CBOMCTB HEOPTaHUYECKHUX M OPraHUYECKUX BEIIECTB U
WX MPEBpaIICHU; BbISBISATh B3aUMOCBSI3b XUMHUYECKUX
3HAHUM C TOHATUAMU M TPEJACTABICHUSIMU JAPYTUX
npeaMETOB Il Oojee OCO3HAHHOTO IOHUMAaHHS U
OOBSICHEHUS CYIIHOCTH MAaTEPHAIBHOTO EIMHCTBA
MHpA; HCMOJIb30BaTh CUCTEMHBIE XHMHWYECKHUE 3HAHUS
I OOBACHEHHWS W TPOTHO3UPOBAHUS  SBJICHUH,
HMMEIOIINX €CTECTBEHHOHAYUYHYIO TIPUPOAY;




- YMETh WCIOJb30BaTh HAWUMEHOBAHUS XUMHUYECKHX
COCIMHEHUN MEXIYHAPOIHOIO COH3a TEOPETUUYECKOU
M TPUKIAJHOM XUMHM U TPUBHAILHBIC HAa3BaHUS
BEIIECTB, OTHOCSIIMXCA K M3YYEHHBIM Kjaccam
OpPraHUYECKMX W  HEOPraHWYECKUX  COCIUHEHUI;
HCIIOJIb30BATh XUMHUYECKYIO CUMBOJIUKY A
cocTaBieHUs (POpMYyJT HEOPraHWYECKUX  BEIIECTB,
MOJICKYJISIDHBIX U CTPYKTYPHBIX  (pa3BEpHYTHIX,
COKpAIICHHBIX M CKEJIETHBIX) (POpMYJ OpPraHUYECKUX
BEILIECTB; COCTABJISITh YPABHEHUSI XUMUYECKUX PEAKIUM
M pacKkpblBaTb HMX  CYIIHOCTb:  OKHUCIUTEJIbHO-
BOCCTAaHOBUTEJIbHBIX peaxuuii MOCPEICTBOM
COCTaBJICHUsI SJEKTPOHHOrO OajlaHCa ASTUX PpEaKIIHii;
peaknmii MOHHOTO OOMEHa ITyTeM COCTaBJICHHS HUX
MOJIHBIX Y COKPAILEHHBIX MOHHBIX YPABHEHUN; peakui
THIPOJIN3a, pPEaKluid KOMIUIeKcooOpa3oBaHusi (Ha
puMepe TUJIPOKCOKOMIUIEKCOB IIMHKA M aFOMUHUS);
NOATBEPKAATh XapaKTEPHbIE XWMHYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOLIUMH DSKCIIEPUMEHTAMU U
3aIACSIMUA YPABHEHUN XUMUYECKUX PEAKLINM;

- yMeThb KJIACCH(PUIMPOBATH HEOPTraHWYECKHUE U
OpPraHUYECKHE BEIIECTBA M XUMHYECKHE PEaKLUH,
CaMOCTOSITEILHO BBIOUPATh OCHOBAHMS M KPUTEPHH IS
KJIacCU(UKAIIMN HM3y4aeMbIX XUMUYECKUX OOBEKTOB;
XapaKkTEpPU30BaTh COCTaB M BaXHEWIME CBOMCTBA
BEILIECTB, MPUHAIEKAINUX K OMNPEAECICHHBIM KJIaccam
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U rpynmnam COeIMHEHUH (MPOCThIE BEIIECTBA, OKCHUJIBI,
TUAPOKCHUBI, COJHU; YTIEBOJIOPOJbI, MPOCThIE 3UPHI,
CHOUPTHI, (PEHOJIBI, aNbJETUbl, KETOHBI, KapOOHOBHIE
KHUCJIOTBI, CJIOKHBIE dPUPBI, KUPHI, YIIICBO/bI, AMUHBI,
AMUHOKHCJIOTHI, OCJIKH); MPUMEHSTh 3HAHUSI O COCTAaBE
M CBOMCTBAaxX BELIECTB JUIS JOKCIEPUMEHTAIBHOU
MPOBEPKU THUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH
MPOTEKAHUSI XUMUYECKUX PEAKIIUM U MPOTHO3UPOBAHUS
BO3MOKHOCTEH MX OCYIICCTBIICHUS;

- YMETh TMOATBEPXJaTh HAa KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIOCOOHOCTHU
OpTraHWYECKHX COCIWHEHHH OT KPaTHOCTH U THUIA
KoBaJIeHTHOU cBsi3u ("0 " m ""), B3aMMHOTO BIIMSIHUSA
aTOMOB M TPyNIl aTOMOB B MOJIEKYJax; a TakXke OT
OCOOCHHOCTEH peanu3aluyd Pas3IMuyHbIX MEXaHHU3MOB
MPOTEKAHUS PEaKIU;

- yYMETh XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM UM BO30YXJEHHOM COCTOSHUH) U
MOHOB XHMHYECKUX »dJieMeHToB 1 - 4 mnepuoaoB
[Tepuoguueckoin cucrtembl J[.M. MenaeneeBa u ux
BaJICHTHBIE BO3MO>KHOCTH, UCIIOJIB3Ys ToHsTus "s", "p",
"d-snekTpoHHBIE" OpOUTANIN, SHEPTETUICCKUE YPOBHHU;
OOBSCHATh 3aKOHOMEPHOCTH HM3MCHCHHUS CBOWCTB
XUMHUYECKMX  JJIEMEHTOB M  00pa3yeMbIX UMM
COCMHEHUH T10 TIEpUOJIaM U TPYIINaMm;
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OK 02.
Hcnonb3oBath
COBPEMEHHbIE
CpEeIICTBA MOUCKA,
aHanusa u
MHTEpIpeTalun
uHGOpMALIMK U
UH(pOpPMAIIMOHHbIE
TEXHOJIOTUU IS
BBITIOJTHEHUS
3as1a4y
npodeccruoHaIbHO
1 eITeJILHOCTH

B o0/1acTH HEHHOCTH HAYYHOI'0 ITO3HAHUS:

- c(hOpMHUPOBAHHOCTh MUPOBO33pPEHU,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HaykKd M  OOILECTBEHHOW MPAKTHKH,

OCHOBAHHOTI'O Ha AUajaore

KyJIbTYD,
CIIOCOOCTBYIOUIETO OCO3HAaHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHHE SI3BIKOBOM U YHTATEIHCKOMN
KyJbTYpbl KaK CpEJCTBA B3aUMOICHCTBHUS MEXKIY
JIOJIEMH ¥ TIO3HAHUS MUPA;

- OCO3HaHHWE IICHHOCTH HAy4YHOU JEATEIBHOCTH,
TOTOBHOCTh OCYIIECTBIISITH MIPOCKTHYIO u
UCCJIEIOBATEIBCKYIO JCSATEIbHOCTh WHIUBUAYAIBHO
U B TPYIIIIE;

OBaanenue YHUBEPCAJIbLHbIMH y4eOHbIMU
NMO3HABATEeJIbLHBIMHU JeHCTBUSAMMN:

B) padora ¢ uHpopManHen:

- BJAJIETh HABBIKAMH TMOJYYCHHUS HHPOpMAIUU U3
UCTOYHUKOB  Pa3HbIX  THUIIOB, CaMOCTOSATEIBHO
OCYLIECTBIIATh MOUCK, aHAIW3, CUCTEMATHU3ALUI0 U
UHTEPIpETAi0 UHGOPMAIIMN PA3INYHBIX BHIIOB H
dbop™M IpeacTaBICHUS;

- CcO37aBaTh TEKCThl B pPa3NUYHBIX (QopMarax ¢

uHpopMalMu U LEJIEBOU
bopmy

YU4CTOM  HaA3HA4YCHHA

ayIUTOpUHU,  BBIOMpAsT  ONTUMAIbHYIO

OpCaACTaBJICHUA U BU3YaJIHU3allNH,

- yMETh IUIAHUPOBATh U BBINOJHATH XUMUUYECKUU
HKCTIIEPUMEHT (MPEBpPAIICHUSI OPTraHUYECKUX BEIIECTB
IIpU HarpeBaHUM, MOJIYYECHUE STUJICHA U HU3YyUYCHHE €ro
CBOMCTB, KAyeCTBCHHBIC pEAKIUM Ha aJbICTHIbI,
KpaxmaJsl, YKCYCHYIO KHCIIOTY; AeHaTypauusi OelKoB
OpyU  HarpeBaHUM, I[IBETHbIE  pEakiuu  OEJKOB;
MPOBOJIUTh PEAKIIMU HMOHHOTO OOMEHa, OMNpeaesiTh
Cpeay BOJHBIX PacTBOPOB, KAUECTBEHHBIC pEaKIMU Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH
aMMOHHUS; peIlaTh SKCIEPUMEHTAJbHBIC 3a7a4dl TI0
teMaMm "Metauiel" u "Hemertamisl'") B COOTBETCTBUU €

IMpaBUJIaM TCXHUKHN 0€e30IMacCHOCTH Impu O6paIII€HI/II/I C

BEUIECTBAMU M JIAOOpAaTOpHBIM  00OPYIOBaHUEM;
MPEICTABISATD PE3yNbTATHI XUMHUYECKOTO
JKCIiepuMeHTa B (opme  3amMcu  ypaBHEHUU
COOTBETCTBYIOLIUX  peakiuii u  (QopmMyaupoBaTh

BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;
- YMETh aHaJU3UPOBATh XHMHUYECKYIO HH(OpMAIIHUIO,

MOJIy4Ya€MYI U3 Pa3HbIX HCTOYHUKOB (CpPEACTB

MaccoBOM nH(popManuu, cetb UHTEpHET U Ipyrue);

- BJIQJIETh OCHOBHBIMH METOJAMHU HAayYHOT'O INO3HAHUSA
BEIIECTB W XHUMHUYECKUX sBICHMN (HAOIIONECHUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJICIIMPOBAHHUE);

- YMETh MPOBOJAWUTH PACYETHl MO XUMHUYECKUM
dbopMynaM ¥ ypaBHEHHUSM XUMHUYECKHX PEaKIUNd C
VICIIOJIb30BAHUEM

bu3uIeCKuX BEJIMYMH,
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- OLICHUBATb AOCTOBCPHOCTD, JCTUTUMHOCTD

nHpopMalMi, €€ COOTBETCTBUE NPABOBBIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

- HUCIOJIb30BAaThb CpeACTBa HWH()OPMAMOHHBIX U

KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PCIICHUN
KOI'HUTHBHBIX, KOMMYHHKAaTHUBHBIX n
OpraHnu3allMOHHBIX 3aaa4 C CO6J'IIOI[CHI/ICM

T‘pe6OBaHHﬁ OProHOMUKH, TCXHHUKHU 6630HaCHOCTI/I,

TUTHCHBI,  PECYypCOCOEpPEeIKCHHs,  MPABOBBIX U
ATUYECKUX  HOPM, HOpM  WHGOPMAITMOHHOH
0e30I1acHOCTH;

- BJIAJICTh HABbIKAMU PACMO3HABAHUS U 3aIIUThI
uHpopmau, tHPOPMaIMOHHOM 0€30MacCHOCTH
JUYHOCTH;

XapaKTEePU3YIONIUX BEIIECTBA C KOJIUYECTBEHHOU

CTOPOHBI: MaccChl, oObeMa (HOpPMaJIbHbIE YCJIOBUS)

Ta3o0B, KOJIHN4YCCTBA BCIICCTBA, HCIIOJIB30BaTh

CUCTEMHBIC XHUMHWYCCKHC 3HAHHUA  AJIA

pemeHHﬁ B KOHKPCTHLIX JKU3HCHHBIX CHTyalUsX,

IIPUHATHUSA

CBs3AaHHBIX C BCIICCTBAMHU U UX IPUMCHCHUCM,

- YMCTh CaMOCTOATCIBHO INNIAHUPOBATH W TIPOBOJUTH
XUMHUYCCKUM OKCIICPUMCHT (HOJ'IyLICHI/Ie H H3Y4YCHHUC
CBOMCTB HCOPTAHUYCCKHUX W OPraHUYCCKHUX BCIICCTB,
Ka4CCTBCHHBIC PpPCAKIMH YIJICBOAOPOAOB PA3JIMYHBIX
KJIaCCOB )51 KHUCIIOPOACOACPKAIINX
PCHICHUC OBKCIICPUMCHTAJIBHBIX 3a/1a4 II0

OpraHUYECKUX
BCIIECTB,
pacro3HaBaHUI0 HEOPraHWYECKMX M OPraHUYECKUX
BEIIECTB) C COOJIOJEHHWEM TpaBuiI  0€30MacCHOTO
oOpamieHusi ¢  BelECTBAMU U JIAOOPATOPHBIM
o0opyaoBaHueM, (pOopMyIUpOBaTh LIETU HCCIIETOBAHUS,
NPENOCTaBIsATh B Pa3lMYHOM (QopMe pe3ynbTaThl
OKCIIEPUMEHTA, AaHAJIM3UPOBATh M OLEHUBATH HX
JIOCTOBEPHOCTH;

- YMETh OCYIIECTBIATH IIEJICHAMPABICHHBIN MOUCK
XUMHUYECKOW MH(OpMAIMK B PA3NMUYHBIX HCTOYHHUKAX
(HayyHass W y4yeOHO-Hay4Hasl JUTEpaTypa, CpelCTBa
MaccoBol HH(popMaruu, ceTb VHTepHET M Jpyrue),
KPUTHYIECKU aHATM3UPOBATH XUMHYECKYTO
uH(bopMaImio, nepepadaTeiBaTh €€ W MCIOJIB30BAaTh B

COOTBETCTBUHU C TIOCTABJICHHON y4eOHOM 3aaueii;
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- BJIAJETh CUCTEMOM 3HAHUU O METOJAAaX HAy4YyHOIO
IIPUPOABL,
€CTECTBEHHBIX HAyKaX W YMEHUAMHU IPUMEHATb OTH

MMO3HAHUS  SBJICHUU HUCIIOJIB3YCMBIX B

3HaHUA npu OKCIICPUMCHTAJIbHOM HCCICAOBAaHUU

BEIIECTB M JUIsI OOBSCHCHUS XUMHUYCCKUX SIBICHHIH,
pupoie
JIeSITEJIbHOCTH Y€JI0BEKA U B MIOBCETHEBHOW KHU3HH;

HUMCIOIITHUX MECTO B HpaKTI/IIICCKOﬁ

OK 04.
O¢ddexTuBHO
B3aMOJICHICTBOBAT
b ¥ paboTaTh B
KOJUIEKTHBE U
KOMaH/1e

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOTIPEICIICHUIO;

-OBJIaJICHUE HaBBIKAMU Yy4eOHO-UCCIIEI0BATEIBCKOM,
MIPOCKTHOM U COIMATILHOMN JEATeTbHOCTH;
OBaanenne YHHUBEPCATbHBIMH
KOMMYHHUKATUBHBIMHU 1eHCTBUSIMH:

0) coBMecTHas 1eITeJIbHOCTh!

- TIOHMMaThb W  HCHOJb30BaTh MPEUMYIIECTBA
KOMaHHOW U UHIUBUIYAIbHON PabOTHI;

- TPUHUMATH 1T COBMECTHOM [EATEeNbHOCTH,
OpraHU30BbIBATh U KOOPJAMHUPOBATH JCHCTBUS TIO €€
JTOCTH)KEHUIO: COCTaBIIAITH IJIaH JICUCTBUH,
pacrpenensaTh poiu ¢ YYETOM MHEHUM YYaCTHUKOB
00CYXXJ1aThb PE3yIbTaThl COBMECTHOU PaOOTHI;

- KOOPJIMHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBHSIX

peagbHOTO, BHUPTYaJIbHOTO W KOMOMHHPOBAHHOTO
B3aHMOJICHCTBUS;
- OCYIIECTBJISITH ~ MO3UTUBHOE  CTPATETHYECKOE

MNOBCACHHUC B PAa3JIMUHbIX CHUHTyalUsaX, IIPOABIIATH

- yMETh IUIAHUPOBATh U BBIMOJHIThL XUMUUYECKUU
AKCTIIEPUMEHT (MPEBpPAIICHUSI OPTraHUYECKUX BEIICCTB
MIpU HarpeBaHWM, MOJIYYEHUE STUJICHA M W3YUYCHHUE €ro
CBOMCTB, KAyeCTBCHHBIC PEAKIIUM Ha aJbICTHbI,
KpaxmaJy, YKCYCHYIO KHCIIOTY; JAeHaTypaiusi OelKoB
NpyU  HarpeBaHWM, IIBETHHIE  pEaKIUu  OCJIKOB;
NPOBOAUTH PEaKMH HOHHOTO OOMEHa, OIpeaesaTh
Cpelly BOJIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMM Ha
cynbdar-, kapOoHAT- M XJIOPUA-aHHOHBI, Ha KaTHOH
aMMOHHMS; peIlaTh S3KCIEPUMEHTAIbHBIE 3aaydl  I10
temaM "Metauibl" u "Hemetamibl") B COOTBETCTBUU C

MpaBUJIaMHU TEXHUKH O€30MaCHOCTH IPH OOpaIleHUU C

BEIIECTBAMU H  JIAOOPAaTOpPHBIM  00OPYIOBaHUEM;
MIPEICTABIATH pe3yJIbTaThl XUMHYECKOTO
JKcIiepuMeHTa B (opme  3amucu  ypaBHEHHM
COOTBETCTBYIOIIUX  peaknuii u  (QopmMymupoBaTh

BBIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;
-YyMETh CAaMOCTOSITEJIBHO IUIAHUPOBATh W IPOBOAUTH
XUMUYECKUN DSKCIEPUMEHT (MOJIyYeHHE M H3y4YEHHE
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TBOPYECTBO U BOOOpakeHHEe, ObITh MHUIIMATUBHBIM
OBjajieHne YHHUBEPCAJbLHBIMU PeryJsTUBHBIMHU
ACCTBUAMM:

') MPUHSATHE Ce0sl M IPYTUX JIIOIEH:

- MPUHUMATh MOTHUBBI U ApPTYMEHTHI JIPYTUX JIOJEH
IIPU aHAIU3€ PE3yJIbTAaTOB JIESITEIHLHOCTH;

- IPU3HABATh CBOE IMPABO U MPABO JAPYTUX JIIOJACH Ha
OIINOKU;

- pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3ULIUH
JPYroro 4eJIOBeKa;

CBOMCTB HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB,
KaueCTBEHHBIE PEAKIMU YTIEBOJOPOJOB Pa3IUUYHBIX
KJIaCCOB |
BCIICCTB,
pPACIlO3HABAaHUIO HEOPraHWYECKUX W OPraHUYECKUX

KHCJIOPOJICOICPIKAIINX
peIlleHHe JKCIEPUMEHTAIBHBIX 3aJad 10

OPraHUYECKUX

BEIIIECTB) C
oOpamieHust ¢
obopynoBaHueM, (OpMyIUPOBATh IEJIN UCCIICIOBAHNUS,
MPEIOCTaBIATh B Pa3IMYHOW (QopMe pe3ysbTaThl

coOJII0ICHUEM TpaBmwil  0€30MacHOTO

BEUIECTBAMU M JJAOOPATOPHBIM

9KCIICPUMCHTA, AHAJIM3UPOBATHL MW OHOCHHBATL HUX

JOCTOBCPHOCTD,

OK 07.
ConencTBoBaThH
COXPaHEHUIO
OKPY’KAIOIIEH
Cpelbl,
pecypcocOepexeH
W10, TPUMEHSTh
3HaHUS 00
U3MEHEHUU
KJIMMara,
TIPUHITUTIBI
OepEKIIMBOTO
MPOU3BOJICTBA,
s hexTUBHO
JEUCTBOBATH B

B 00s1acTH 3K0JIOIrMYE€CKOTr0 BOCIIMTAHUSA:

- c(hOPpMHUPOBAHHOCTH JKOJIOTHYECKOW KYJIBTYpHI,
IIOHUMaHUe
IIPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLMAIBHOU

BIUAHHUA  COIHUAJIBHO-3KOHOMHYCCKHX

CpCabI, OCO3HaHHC r100a7I5HOTO

AKOJIOTUYECKUX TIPOOJIeM;

XapakTepa

- IUITAHUPOBAHWUE M OCYIIECTBICHUE JCWCTBHUU B
OKPY’)KAIOIIEH Cpelle Ha OCHOBE 3HAHUA ILEJIeh
YCTOWMYMBOTO Pa3BUTHS YETIOBEYECTBA;

AKTUBHOE HENPHUSITHE ICHUCTBUN, NMPUHOCSIIUX BpEN
OKPY’KAIOIIEH CPEAE;

HeOJIaronpusiTHbIC

- YMEHHE IPOTHO3UPOBATH

JKOJIOTMYECKHE TOCHEACTBHUS  MPEANPUHUMAEMBIX
JNEUCTBUN, NPENOTBPALIATh UX;

- paCIupCHUC OIlbITa ACATCIbHOCTHU AKOJIOTUYECKOM

- chopMupoBaTh MPEICTABJICHUSA: O XUMHYECKOU
COCTaBJISIIOIIIEN €CTECTBEHHOHAYYHOW KapTHUHBI MHpA,
poNM XMMHM B TIO3HAHUM SBICHUW TPHUPOABI, B
(GbOopMHUpPOBAHUYU MBIIIUICHUS. U KYJIbTYpbl JUYHOCTH, €€
GYHKIMOHAIBHOW TpaMOTHOCTH, HEOOXOAMMOW st
pelIeHrsT MPAaKTHYECKUX 3aJad U AKOJIOTUYECKHU
00OCHOBAaHHOT'O OTHOIIEHUSI K CBOEMY 3I0pPOBBIO U
MIPUPOJTHOM CpEJIE;

- yMeTh  COONIOJaTh  TMpaBWIa  JKOJOTHYECKHU
[eIeCO00pa3HOro0 TOBEJEHUSI B OBITY W TPYAOBOU
JEATENBHOCTU B LIEJISIX COXPAHEHUSI CBOETO 340pPOBbS U
OKpY Karoen

OIIaCHOCTbB

IIPUPOJAHOM  CpEnbI;

JKHUBBIC

YUYUTBIBATDH
BOSH@ﬁCTBHH Ha OpraHHu3MbI
OIpCACICHHLIX BCIICCTB, IIOHHMMAA CMBICJI IMIOKAa3aTCJIA

MpEeIeIbHON JONYCTUMON KOHIIEHTPAINH;
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Ype3BbIYANHBIX
CUTyaLUAX

HAIPaBJIEHHOCTH;
- OBJIa/ICHHE HABBIKAMU y4eOHO-HCCIE0BATENbCKOM,
IIPOECKTHOU U COLIMAIIBHOM 1€ TEIIbHOCTH;

- YMETh IPOTHO3UPOBATh, AHAIM3UPOBATH U OLICHUBATH
C TTO3UIMH PKOJIOTHYSCKON 0€3011aCHOCTH IOCICICTBUSA
OBITOBOM U TPOU3BOJCTBEHHOM  JEATEIbHOCTU
YeJIOBEKa, CBA3AHHOM ¢ TepepadOTKOM BEIECTB;
WCIIOJIb30BATh MOJIYYEHHBIC 3HAHHS JUISI TPUHSATHS
rPAaMOTHBIX  pelIeHu TmpoldjieM B CUTYaIUsX,
CBSI3aHHBIX C XUMHUECH;

- YMETh OCO3HABaTh OMACHOCTh BO3JCHUCTBHS HA KUBBIE
OpraHu3Mbl OINPEICIICHHBIX BELIECTB, TOHUMAsi CMBICI
MOKa3aTelisl MPEIeIbHOM JIONMYCTUMOM KOHUEHTPALUH,
U TIOSICHATh HAa TMPHUMEpPaX CIOCOObI YMEHBIICHUS U
MPEIOTBPAILICHUSI WX BPEJHOIO BO3JCUCTBUS Ha
OpraHu3M YeJIOBEKA.

IIKC...

3 MK yka3biBatoTca B cootBeTcTBMM ¢ PTOC CMO peanmsyemoii npodeccum / cneupmanbHOCTH
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2. CTpyKTYypa U cofep:kaHue 00111e00pPa30BaTEIbHOM JUCHTUIINHBI « X UMHS»

2.1. O0bemM JUCHMINIMHBI M BUABI y4eOHOU padoThl

Bup yyeOHol padoThI

O0BeM B yacax

O06bem 00pa3oBaTeJbHOM NPOrPaAMMBbI AUCHMILIHHbI 144
B T.Y.

OcHOBHOE cogepKaHue 102
B T. 4.

TEOpEeTHYECKOE 00yUueHne 42
MPAKTUYECKUE 3aHITHUS 42
B T.4. KOHTPOJIbHbIE pabOThHI 10
1ab0paTOpHBIC 3aHITHS 18
IIpodeccuoHaIBHO-OPUEHTHPOBAHHOE COIEPKAHUE 42
(comep:kaHue MPUKJIATHOTO MOIYJIs)

BT. 4.:

TEOpEeTHIECKOE 00yUeHre 8
PAKTUYECKUE 3aHITHS 22
71ab0paTOpHBIC 3aHITHS 12

IIpome:kyTouHasi atTecTanus (IK3aMeH)
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2.2. TemaTu4ecKkuii JIaH U COAEePKAHUE JUCUMUIIIMHBI

HaumenoBan O0be | DopMupyeMbI
Conep:xxanue y4eOHOro marepuaJja (0OCHOBHOe U po¢ecCHOHAIBbHO-
He pa3esioB . M e
OPHEHTHPOBAHHOE), JTA00PATOPHBbIE U NMPAKTHYECKHE 3AHATHS, NPUKJIATHOA MOAYJIb
TEM YacoB | KOMIIETEHIIUH
1 2 3 4
OcHOBHOe cogepKkaHue 102
Paznesn 1. OCHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. OcHOBHOE cogepKaHue 6 OK 01
Crpoenue Teopernueckoe 00yueHue 4
aToOMOB CoBpemeHHasi MOZIeNIb CTPOCHUSI aTOMa. DJIEKTPOHHAsI KOHPUTypallks aToma.
XUMHYCCKUX Knaccudukaiius XduMAYECKUX SJIEMEHTOB (-, P-, d-37eMeHThI). BaneHTHBIE JIEKTPOHBI.
DJICMCHTOB U BaneHTHOCTB. DNeKTpOHHAsI MPUPOIA XMMUUECKOM CBSI3U. DIIEKTPOOTPUIIATEIILHOCTb.
npupozaa KoBanenTHas cBs3b, €€ pa3HOBUAHOCTH U MEXaHU3MbI 00pa3oBaHus (0OMEHHBINA U JOHOPHO- 4
XUMUYECKOU aKueHToprIﬁ). HNonnas cBs3b. MeTannuueckas cBa3b. BomopoaHas cBA3b.
CBA3H MexMOJIEKYIIApHBIE B3aUMOICHCTBUS.
N3oTonbl, 0CHOBHOE U BO30YK/IEHHOE COCTOSIHUE aToMa, THOPUAN3AIUsl aTOMHBIX
opOuTaeH.
IpakTyeckue 3aHATHSI 2
Pemenue npakTHyecKkux 3aJaHUil Ha COCTABICHUE AIIEKTPOHHO-Tpaduueckux Gopmysn
31eMeHTOB 1—4 nepuooB.
Pemenne 3aganuii Ha UCIOJIL30BAaHUE XUMHUUECKON CUMBOJIMKH M Ha3BaHUU COCIUHECHUHU 110
HOMEHKJIAType MEXAYHAPOIHOI0 COK03a TEOPETUUECKON U MPUKIATHON XUMHUU U 2
TPUBUATBHBIX HA3BAHHH JJI1 COCTABJICHHSI XUMUUYECKUX (DOPMYTT IBYXaTOMHBIX COCTMHEHHM
(oxcHuII0B, CyTb(OHUIOB, THAPUIOB | T.I1.) U IPYTUX HEOPTAHUUECKUX COSTUHEHUN OTIETHHBIX
KJIaCCOB.
Tema 1.2. OcHoOBHOe coaep:xkaHne 2 OK 01
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[Tepnonnuecku
U 3aKOH U
tabmmma J[. 1.
Menaeneena

Teopernueckoe odyuenue

IIpakTuyeckue 3aHATHHA

[Tepnonnueckas cucrema xumuueckux 3meMeHToB J.U. MenneneeBa. ®U3N4YECKUN CMBICIT
Ilepnoanueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C
IIOJIOKEHUEM XUMHUYECKOT0 deMeHTa B [lepuonndeckon cucreme. MUpOBO33pEHUECKOE U
Hay4dHoe 3HaueHue [lepuonnueckoro 3akona /.M. Menneneesa. [Ipornossr /.M.
MenpeneeBa. OTKpbITHE HOBBIX XUMHUUYECKHUX JIEMEHTOB.

Penienre npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA XapaKTepU3alnio
XUMHYECKUX 3JIEMEHTOB «MeTamindeckue / HeMeTallInyeCKUe CBOMCTRA,
3NEKTPOOTPULIATENIBHOCTh U CPOJCTBO K DJIEKTPOHY XUMUUYECKUX 3JIEMEHTOB B COOTBETCTBUE
C UX DJIEKTPOHHBIM CTPOCHUEM U MOJO0KEHUEM B IEPUOAUYECKON CUCTEME XUMHUUECKUX
aneMmeHToB J[.M1. MenneneeBay.

OK 02

Paznen 2. XuMu4ecKue peakuuu

12

Tema 2.1.
Tunsl
XUMHYECKHUX
peakiuin

OcHOBHOE coepKaHue

TeopeTuueckoe 00yueHue

Knaccudukaius v THIIBI XUMUYECKUX PEAKIIUN C yYACTUEM HEOPTaHUYECKUX BEIIECTB.
KonnuectBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHbBIE 3aKOHBI B XUMUHU U
pacyeThl 0 YpaBHEHUSIM XUMUYECKUX peakiuil. MoJb Kak eIMHHIIA KOJMYECTBA BEIIECTRA.
MomnsipHast Macca. 3aKOHBI COXpPaHEHUSI MACChl U 3HEPTUu. 3aKOH ABorajapo. MomsipHbIil
o0BbeM razoB. OTHOCHTENbHAS IJIOTHOCTD T'a30B.

Peakiuu komMIuiekcooOpa3oBaHus ¢ y9acTHEM HEOPTaHMYECKUX BEIIECTB (Ha IPUMEpe
TUAPOKCOKOMIUIIEKCOB IIUHKA U ATFOMHUHMUS).

IIpakTU4eckue 3aHATHS

CocraBlieHUE ypaBHEHUN PEaKIuii COSUHEHHUS, pa3JI0KCHHS, 3aMeIIeHUs, 0OMEHa.
VYpaBHeHUs peakIuii TOpeHUs, HOHHOT'O0 OOMEHA, OKMCIICHUSI-BOCCTAHOBJICHHUSI.

OK 01
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Pacuer KoMMUeCTBEHHBIX XapaKTEPUCTUK UCXOAHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuet
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIIMKU COCTUHEHUS, €CITU OJIHO U3 BEIECTB
JTAaHO B M30BITKE W/UJIN CONEPKUT MpUMecH. PacueT MmaccoBoi niau 00beMHOM 107U BBIX0O/1a
MPOJIYKTa PEaKIIMU COSTUHEHUS OT TEOPETUYECKH BO3MOKHOT0. PacueT 00beMHBIX
OTHOIIIEHUH ra3oB. Pacuer Macchl (00beM, KOJIMUECTBO BEIIECTBA) MPOIYKTA PEaKIUH, €CIn
OJIHO M3 BELIECTB JIAHO B BUJIE PACTBOPA C OIPEIECIEHHON MACCOBOU JOJIEM PACTBOPEHHOTO
BEILECTBA.

YPaBHeHI/ISI OKHCJICHUS-BOCcCTaHOBICHU. CTeneHb okuciieHus. OKUCIUTEIb U
BOCCTAaHOBUTEJb. OKHUCIUTEIILHO-BOCCTAHOBUTEIILHBIC pe€aknunu B IIpUpPOAC,
IMPOU3BOACTBCHHLIX IPOLCCCAX U KUBHCACATCIBHOCTU OPTaHU3MOB. OKHUCIUTENBHO-
BOCCTaHOBUTEJILHBIHN MmoTCHIUAJI CPpCaAbI. CocraBienue u YpPaBHHUBAHUC OKUCIIUTCIbHO-
BOCCTaAHOBUTCIIBHBIX peaKm/Iﬁ MCTOAOM JJICKTPOHHOTO Oaimanca. TunnyHbie HCOPTAaHHUYCCKHC
OKHCJIINTCIN U BOCCTAHOBHTCIIN. 9H€KTpOJ’IH3 PacTBOPOB U pacCIlIaBOB COJICH.

Tema 2.2.
DIIEKTPOIUTHYE
cKas
JUCCOLIMAIIHS
MOHHBIN OOMEH

OcHoOBHOE coepKaHue

TeopeTnueckoe 00yueHue

Teopust snexTponuTuyeckod aucconuanuu. Peakiuum wmoHHoro obmena. CocraBieHHe
peakuuii MOHHOTO OOMEHa IyTeM COCTAaBJICHUS HMX TOJHBIX M COKPAIICHHBIX HOHHBIX
YpaBHEHUH.

[Munponus coneit. 3HaueHue TUIPOTIM3a B OMOIOTHYECKMX OOMEHHBIX MpoIleccax.
[IpruMmeHenune rugpoiin3a B IPOMBIIUIEHHOCTH.

JlabopaTopHble 3aHATHA

Jlabopatopnas padota «Peakiuu runponnsa.

HccnenoBanne cpempl pacTBOPOB  coJiel, O0Opa3OBaHHBIX CHUJIBHBIMH U CJIA0BIMHU
OPOTOJIUTAMU, U UX PEAKIHil ¢ pacTBOpaMH LIeiIoud W KapOoHata Hatpusi. CocraBlieHHE
pEeaKunil THAPOIIN3a COIEH.

KonTpoabHas

CTpOeHI/Ie BC€IICCTBA U XUMHUYCCKUC PCAKIINH.

OK 01
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padora 1

Paznea 3.

CrtpoeHue U CBOHCTBAa HEOPTAHNYECKUX BelIECTB
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Tema 3.1.
Knaccuduxanus
, HOMEHKJIaTypa
U CTpOEHHUE
HEOPraHUYCCKH
X BEIIECTB

OcHoBHOE coaep:xaHue

TeopeTnueckoe o0yueHue

[Ipeamer Heopranndeckoi xumuu. B3anmocssa3p Heopraundeckux BemectB. Kiaccudukanus
HEOpraHn4YecKux BemiectTB. [IpocThie u cnoxkHbIe BemecTBa. OCHOBHBIE KIIACCHI CIOKHBIX
BeIECTB (OKCUBI, TUIPOKCHUIBI, KUCIOTHI, cOTM). HoMeHKIIaTypa 1 Ha3BaHUE
HEOPTraHUYECKUX BEIIECTB UCXOS U3 UX XUMHUECKON (hOPMYIIBI UIIN COCTABICHUE
XUMHUYECKOU POPMYJITBI UCXO/Is U3 HA3BAHUSI BEIIECTBA 110 MEXKIYHAPOIHOM WIH
TPUBUAIBHOW HOMEHKJIATYPE.

MexmonekyspHble B3auMoAencTBUs. KpucTtamioruaparsl. ArperaTHble COCTOSTHUS
BemecTBa. Kpucrammaeckue u amopdHbie BemiecTBa. THITBI KPUCTATITUYECKUX PEIIETOK
(aToMHas1, MOJIEKYJISIpHAs, MOHHASI, METAJTMYECKasi). 3aBUCUMOCTb (PU3NYECKUX CBOMCTB
BEIIECTBA OT TUIA KPUCTANIMYECKON pemieTku. [Ipuunnbl MHOrooOpa3us BEIIeCTB.
CoBpeMeHHBbIE MPEJCTABICHUS O CTPOCHUHM TBEPIBIX, KUAKUX M ra3000pa3HbIX BEIIECTB.
Kunkue KprucTauibl.

IIpakTH4eckue 3aHATHS

Pemenue 3aau Ha pacyeT MacCOBOM J0JIM (MAacChl) XMMHUYECKOTO dJIeMEHTa (COSIMHEHNS) B
MoJIeKyJie (CMecH).

Pemenue mnpakTuueckux 3agaHUN MO KIACCH(PUKANNUKA, HOMEHKJIATYPE W XUMUUYECKUM
dbopMynaM HEOPraHWYECKHX BEIIECTB pA3WYHBIX KJIACCOB (HA3bIBaTh W COCTaBJIATH
(bOopMyIIBI XUMHUYECKUX BEIIIECTB, OMPEAEIATh MPUHAIEHKHOCTH K KIIACCY).

Hctounuku xumuyeckor mHbopManmu (HaydyHas W ydyeOHO-Hay4dHas JUTEpaTypa, CpeicTBa
MaccoBoi umHpopmauuu, cetb MuTepHeT u npyrue). [louck nHpopmanuu Mo Ha3BaHUSIM,
uaeHTUUKATOPaM, CTPYKTYPHBIM (hOpMyTIaM.

OK 01
OK 02

Tema 3.2.

OcHoOBHOE cogepxkaHue

12

OK 01
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Pusuko- TeopeTnueckoe od0yuenue OK 02
XUMUYECKHE Merannbel. O0mue Quanyeckue U XUMUYECKHE CBOKCTBA MeTaIOB. CriocoObl MOJy4YEHHS.
CBOMCTBA 3HaUEHUE METALUIOB M HEMETAUIOB B MPUPOAE U JKU3HEIACATEIBHOCTH YEJIOBEKAa W
HEOPraHWYCCKU |opraHu3MoB. Kopposuss MeTaiioB: BUABI KOPPO3HH, CIOCOOBI 3alUThl METAJUIOB OT
X BEILIECTB KOpPPO3HH.

Hemertamner. O6uue gusznueckue U XMMUUECKHE CBOMCTBA HEMETAIOB. TUTMYHBIE CBONCTBA

metaiioB IY— YII rpynn. Knaccudukauus v HOMEHKIATypa COEIMHEHUM HEMETaJJIOB.

KpyroBopoThkl OMOT€HHBIX 3JIEMEHTOB B MPUPOJIE.

XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHUJIOB,

TUAPOKCHUIOB, KUCIIOT, COJICH U JIp.). 3aKOHOMEPHOCTU B I3MEHEHUN CBOMCTB MTPOCTHIX

BEILIECTB, BOJIOPOAHBIX COCAMHEHU M, BHICIIMX OKCUJIOB U THIPOKCHUIOB.

IIpakTHyeckue 3aHATHS

CocraBiieHHE ypaBHEHUH XUMHUYECKUX PEaKIUM C Yy4aCTUEM TMPOCTBIX M  CIIOXKHBIX

HEOpPraHMYECKUX BEIIECTB: OKCHUJOB METANIOB, HEMETAJIOB M aM(OTEPHBIX 3IJIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBAaHUN M aM(OTEPHBIX THAPOKCHUIOB, HEOPTaHUUYECKUX COJIeH,

XapaKTEepU3YIOMINX UX CBOMCTBA.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUM HAa CBOMCTBA U MOJYYCHHUE

HEOPraHMYECKUX BEIECTB.

JlaGopaTopHble 3aHATUA

JlaGoparopras pabora «CBOICTBa METAINIOB U HEMETAIIIOBY.

HccnenoBanne (U3MYECKUX M XUMHYECKHX CBOMCTB METAUIOB W HeMeTasioB. PemieHue

AKCIIEpPUMEHTAJIBHBIX 3a/]1a4 110 CBOMCTBAM XMMHUYECKUM CBOMCTBAM METAJUIOB U HEMETAJLIOB,

10 PaCIiO3HABAHUIO U MOJTYYEHUIO COEUHEHUN METAJUIOB U HEMETAJIIOB.
Tema 3.3. OcHOBHOe coep:KaHue OK 01
[IponssoacTBo | TeopeTuueckoe odyueHue OK 02
HEOPraHu4eCK! |OO0mme mpeacTaBleHrs O MPOMBIIUICHHBIX CIIOCO0aX MOTYyYeHUS XMMHUYECKHX BEIIEeCTB (Ha
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X BEIIECTB.
3HayeHue u

MpUMEpPE MPOU3BOACTBA AaMMHUAKA, CEPHOUN KUCIOTHI).
YepHasa u uBetHas Metautyprus. [Ipaktnueckoe npuMeHeHue 3IEKTpon3a I NOJTyYeHHS

MPUMEHEHHUE B  [IIEJIOYHBIX, IIEIOYHO3EMEIbHBIX METAIOB U amoMuHuA. CTekno W CcuiIMKaTHad
OBITY U Ha MPOMBIIIEHHOCTb.
npou3BojicTBe  |[IpobGiiema 0TX0A0B U TOOOYHBIX MPOAYKTOB.
IIpakTuyeckue 3aHATHS 2
Pemienre nmpakTUKO-OpPUEHTUPOBAHHBIX 3aJaHUM O POJIM HEOPraHMYECKOW XUMHUU B Pa3BUTUU
MEJUIIUHBI, CO3JaHUM HOBBIX MarepuasoB (B CTPOUTEIBCTBE W JIp. OTPACIIX 5
IIPOMBIIIJIEHHOCTH ), HOBBIX HUCTOYHHUKOB DHEPTHUH (aJbTEPHATUBHBIC MCTOYHUKH SHEPTUU) B
pElIeHUH MPoOIIeM IKOJIOTHYECKOM, SJHEPreTUUECKOM U MUIEBON O€30MaCHOCTH.
KonTpoabuas .
CBolicTBa HEOPraHUYECKUX BEIIECTB. 2
padora 2
Pasnea 4. CTtpoeHne U CBOIiCTBA OPraHMYecKUX BeleCTB 28
Tema 4.1. OcHoOBHOE cofepKaHue 4 OK 01
Knaccuduxanus | Teoperuyeckoe o0yuenue 2
» CTPOCHHC 1 [IpenmeT oprannyeckon XuMuu. B3anMoCBs3b HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTB.
HOMCHKJIATYpPa |XUMHYECKOE CTPOCHHUE KaK IMOPSAJOK COECAUHEHHMS aTOMOB B MOJIEKYJIE COIVIACHO WX
OPraHWYeCKUX  |BaieHTHOCTH. (OCHOBHBIE TMOJOKEHUS TEOPHUM XUMHYECKOTO CTPOCHHUS OPraHUYECKUX
BCIICCTB coequHeHuit  A.M. bytiepoBa. YriaepoAHbIi  CKEJIET OPraHMYeCKOM  MOJICKYJIBI.
MonekynspHble ¥ CTPYKTYpHBIE (pa3BEpHYTHIC, COKpAIEHHBIE) XHUMHYECKHE (POPMYIIBI. 5
3aBUCHUMOCTbh CBOMCTB BEIIECTB OT XMMUYECKOTO CTPOCHHS MOJIEKY. M3omMepus u u3omepsl
(cTpykTypHas, reoMmeTpudeckas (uc-TpaHc-uzoMmepusi). KpaTHoCTh XUMHYECKOU CBA3H.
[lornsitne o ¢dyHkmmonansHOM rpymme. [lpuHIUNBI KiIaccupuKaum —OPraHUYECKUX
coeMHEHUN. MexayHapoaHas HOMEHKJIATypa M MPUHUMUIIBI HOMEHKIATYPbl OPraHUYECKUX
COCIMHEHNU.
IIpakTHyeckue 3aHATHS 2

23




HomenknaTtypa  OpraHMYecKMX  COCIMHEHUW  OTHENbHBIX  KJIACcCOB  (HACBIIIEHHEIE,
HEHACBHIIEHHBIE U apOMaTUYECKUE YTJIEBOJIOPOJbI, CIUPTHI, (DEHOJBI, abJECTUJIbI, KETOHBI,
KapOOHOBBIE KUCIOTHI U Jp.) CocTaBieHHE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (HOpMYI
OPraHUYECKUX BELIECTB OTAEIBHBIX KJIACCOB, UCIOJB3YS MX HA3BAHUS MO CUCTEMATHYECKOMN
HOMeHKJIatype. Pacuerbl mpocreiimieit GopMyiabl OpraHUYECKOM MOJEKYJbl, HCXOIi U3
3JIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
CBoiicTBa
OpraHUYeCKUX
COeIMHEHUH

OcHoBHOE coaep:xanue

14

TeopeTnueckoe o0yueHune

10

OU3NKO-XMMUYECKHE  CBOWCTBA  OPraHMYECKHX  COCAMHCHHH  OTACIBHBIX  KJIACCOB
(ocoOeHHOCTH KIAacCU(PUKAMKA M HOMEHKIATYphl BHYTPH Kiacca; TOMOJOTHYECKUH psiI U
obmast (opmyna; wuzomepus; (PU3MUYECKUE CBOWCTBA; XUMHUUYECKHE CBOMCTBA; CIIOCOOBI
NOJIYYEHUS ):

— Tpe/ieNIbHbIE yTIeBOA0POIbl. ['OpeHre MeTaHa Kak OAMH U3 OCHOBHBIX HCTOYHUKOB TEIlJia B
IPOMBIIIIEHHOCTH U ObITy. CBOICTBA TPUPOIHBIX YTIEBOIOPOIOB, HAXOKACHUE B IPUPOJE U
NpUMEHEHHE aJIKaHOB,

— HENpEAENbHbIE U apOMATUYECKUE YIIIEBOAOPOAbL. [lommMepu3sanus 3TuiIeHa KaK OCHOBHOE
HaIlpaBJICHUE ero WCIIOJIB30BAHU. I'openue aleTUJICHa Kak VICTOYHHK
BBICOKOTEMIIEPATYPHOTO IIJIAMEHU JJIS1 CBAPKU U PE3KU METAJIOB;

— KHCJIOPOJICOJIEpKAIIUE COSAUHEHUS (CIIUPTHI U MPOCThie AGUPHI, (HEHOIBI, albICTUIbI U
KETOHBI, KapOOHOBBIC KHCIOTBI W WX TMPOU3BOJHBIC). IIpakTHyeckoe NPUMECHEHHUE
STWICHTIIUKONS, TiunepuHa, ¢enoma. IIpumenenue Qopmanpaernaa, amneraibaeruia,
YKCYCHOM KHCJIOTBHl. MBIJa KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT. Moomue CBOWCTBA
MBbLJIa;

— a30TCoEpKalllle COeIMHEHUsI (AMUHBI 1 aMUHOKHUCIIOTBI, OEITIKH).

Knaccudukanus u ocoOEHHOCTH OpraHUYECKUX peakiui. PeakiimonHsie neHTpbl. Pagukanesl.
[IepBoHayanbHbBIC OHATHS O TUNIAX U MEXaHU3MaX OPTaHUYECKUX PEAKIIUU.

OK 01
OK 02
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IIpakTuyeckue 3aHATHHA

Pemenue nenoyex npeBpalieHuil Ha FeHETUYECKYIO CBA3b MEXKAY K1acCaMy OPraHM4eCKUX
COCMHEHUN C COCTABJICHUEM HAa3BAHUN OPraHUYECKUX COCIMHEHUN 110 TPUBUAIBHOMN WU
MEKIYHApOJHOU CUCTEMAaTUYECKON HOMEHKIIaType. Penenne pacyeTHbIX 3a1a4 1o
YPABHEHUSAM PEAKIUU C YYaCTUEM OPraHUYECKUX BEIIECTB.

JlaGopaTopHble 3aHATUA

JIaGoparopnas padota «IlonyueHue sTHIIeHa U U3yYEHUE €r0 CBOMCTBY.

[Tonyuenue 3TUIIeHa U3 ATaHOA B 1aOOPATOPUU U U3yUYeHHE er0 (U3NIECKUX U XUMUUECKUX
cBoicTB. CocTaBieHHe peakIuii MPUCOSIUHECHUS U OKUCIICHUS HAa TIPUMEpPE dTUIICHA.
Pemienue pacueTHbIX 3a/1a4 ¢ UCHOJIB30BaHUEM TJIOTHOCTH T'a30B 1O BOAOPOY U BO3AYXY.

Tema 4.3.
Opranuueckue
BEIIIECTBA B
JKU3HEACATEIbH
OCTH YeJIOBEKa.
[Tpon3zBoacTBO
U TIPUMEHEHUE
OPraHUYECKUX
BEIIIECTB B
MPOMBIIIIEHHOC
TH

OcHoBHOE coaep:xanmne

TeopeTnueckoe o0yueHune

buooprannveckue coenuHeHus. I[lpuMeHenne u OuoyiorMueckass poiib  YIJIEBOJIOB.
OxucneHue yriieBoJ0oB — MCTOYHUK DHEPTUU KUBBIX opraHu3MoB. OOJIacTu MpUMEHEHUs
amuHokuciotr. [IpeBpamieHuss OenkoB MNUIM B oOpraHu3me. buonormdeckue QyHKIUU
6enkoB. buonorunueckue GyHKIMM XKUPOB. Posib opraHnveckoil XMMUU B pelIeHUuH MpoOIemM
[TUIIEBON OE30aCHOCTH.

HykienHoBele KHCIOTBI: coctaB U cTpoeHune. CrtpoeHune HykiaeoTuaoB. CocraB
HykiienHoBbIX kuciaoT (JIHK, PHK). Poib HyKIE€MHOBBIX KHCJIOT B >KU3HEACSATEIbHOCTH
OpraHu3MOB.

[Tpou3BOACTBO OpPraHWYECKUX BEIISCTB: MPOM3BOJICTBO METaHOJA, NepepadoTka He(TH.
[TonuaTHiIeH KaKk KPYNMHOTOHHAXKHBIA IMPOJYKT XMMHUYECKOIr0o Npou3BojcTBa. [IpumeHeHue
stuiieHa. [ Ipou3BoACTBO U MPUMEHEHUE KayuyKa U PE3VHBL.

CuHTeTMYECKHE M HWCKYCCTBEHHBIE BOJIOKHA, WX CTpOe€HHE, cBoicTBa. IIpakTHueckoe
WCIIOJIb30BaHUE BOJIOKOH. CHHTETUYECKHUE TUICHKU: U30JIALMS JJIS POBOAOB, MEMOPaHbI sl
OTPECHEHWs BOJBI, 3AIIUTHBIC TUICHKH JJIi aBTOMOOWJIEH, TUIACTBIPH, XHUPYPTHUECKHE

OK 01
OK 02

25




NOBsA3KU. HoBBIE TEXHOIOTUM JaJbHENIIEr0 COBEPLICHCTBOBAHMS IOJIUMEPHBIX MaTEPUAIOB.
Ponb oprannueckoil XuMuu B pelieHud NpooieM dIHEPTeTUUECKO 0€30MaCHOCTH, B Pa3BUTUH
MEJIUIIUHBI, CO3/TaHUHN HOBBIX MaT€pUaIOB, HOBBIX HCTOUHUKOB SHEPIUU (aIbTEPHATUBHbBIC
UCTOYHUKH SHEPIHH).

IIpakTuveckue 3aHATHS 2
Pemienre npakTuKO-OpUEHTUPOBAHHBIX 3aJaHUM IO COCTABICHUIO XUMUYECKUX PEAKIINM,
OTPAXKAIOIINX XUMUYECKYIO aKTUBHOCTh OPTAHUYECKUX COCUHEHUN B PAa3JIMYHBIX Cpelax 2
(MpUPOAHBIX, OMOJIOTUYECKUX, TEXHOTCHHBIX).
KonTpoabHast .
CtpyKTypa U CBOMCTBA OPTaHUYECKUX BEILIECTB. 2
padora 3
Kunernyeckue M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XMMHYECKHX
Pa3pgea 5. . 12
peakuui
Tema 5.1. OcHOBHOE cofepKaHue 4 OK 01
Kunetnyeckue | Teopernueckoe o0yueHHe 2 OK 02
3aKOHOMEPHOCT |Xumuyeckne peakuuu. Kriaccudukamumss XUMHUYECKHX peakiui: mo (a3oBoMy coCTaBy
U TIPOTCKAHUS  |(TOMOT€HHBIE W TETEPOrEHHBIE), IO HCIOJB30BAHUIO KaTaln3aropa (KaTaJuTUYECKUE U
XUMHAYCCKUX HEKATaJIUTUYECKUE).
peakiui CKOpOCTh peakilid, €€ 3aBHCHMOCTh OT Pa3MYHBIX (PAKTOPOB: MPUPOJIBI PEarupyrONINX
BEIIECTB, KOHIICHTPAIIMM PEArupyroMMUX BEIISCTB, TeMrepatypsl (mpaBuio Baunt-I'odda),| 2
IUIOIIAAM PEAaKUUOHHOW NOBEPXHOCTH, HaJW4yusg Kartanusatopa. Ponp KaTanus3aTopoB B
IIPUPOJE U MTPOMBIIIIEHHOM IPOU3BOJICTBE.
DHeprusi aKTUBalUMHW. AKTUBUpPOBaHHBIM KoMmiuwiekc. Kartanmzatopel u kataiui3. Poub
KAaTaJIU3aTOPOB B MMPUPOJE U MPOMBILLICHHOM MPOU3BOJCTBE.
JlabopaTopHble 3aHATHA 2
N3ydyeHne 3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEAKIMU OT KOHUEHTPALMU PEArupyroLIux 5

BEILIECTB U TEMIIEPATYPHI.
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Jlaboparopnas paboTa Ha BEIOOD:

1. JJabopatopuas padota «OmnpeneneHre 3aBUCHIMOCTH CKOPOCTH PEaKuu OT KOHIEHTPALUU
pearupyronmx  BemecTB». VccimegoBaHWE — 3aBUCUMOCTH — CKOPOCTH — PEAKIUA  OT
KoHIeHTpanuu. OnpeeneHrne KOHCTAHTB CKOPOCTH PEAKIIUU TPaPUICCKUM METOJIOM.

2. JlaboparopHas pabota «OrmnpenenaeHne 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT TEMIIEPATyPhI».
HccnenoBanne 3aBUCMMOCTH CKOPOCTH pEakIMM OT TeMIeparypbl. Pacder sHeprum
AKTHUBAIMH PEAKITHH.

Pemenne mNpakTHKO-OPUCHTUPOBAHHBIX 3a/IaHMA Ha aHajdu3 (aKTOpOB, BIMSIONIUX Ha
U3MCHCHHE CKOPOCTH XUMHUUYECKOW PEaKIIHH.

Tema 5.2.
TepmonuHamuy
eCKHe
3aKOHOMEPHOCT
U TIPOTEKaHUS
XUMHYECKHUX
pEaKIIUH.
PaBnoBecue
XUMHYECKHUX
peakiuin

OcHoBHOE coaep:xkanmne

TeopeTnueckoe o0yueHune

Knaccudukanus XUMUYECKHX pEAKIUH: M0 TerioBoMy 3(dekty (IK30TepMHUYECKue,
SHAOTEPMUYECKHUE), Mo obpaTtumocTu (0Opatumbie U HeoOpartumbie). TermoBeie dPdeKTbI
XUMUYECKUX peakiuil. Tepmoxumuyeckue ypaBHeHHs. OOpaTUMOCTh peakuuid. XUMHUECKOe
paBHOBECHE M €ro CMEILIEHHE IoJ [JeHCTBHEM pa3indHbIX (PAKTOPOB (KOHLEHTpaLus
peareHToB WM MPOJYKTOB PEaKLMH, JaBJICHHUE, TEMIIEpaTypa) Uil CO3AaHUs ONTUMAJbHbIX
YCJIOBHUM NMPOTEKAHUS XUMHYECKHUX MPOIIECCOB.

[Tonsitue 06 ’HTANMBNIUK U HTponUU. DHeprus ['mb0ca. 3akon ['ecca u cneacTBus U3 HETO.
Poib cMmerieHns paBHOBECHS B TEXHOJIOIMUECKHX MpoIeccax.

IIpakTu4eckue 3aHATHS

[Mpunmun Jle Illarenve. BnusiHue pasznuyHbIXx (PAKTOPOB Ha HW3MEHEHUE PAaBHOBECHS
XUMHUYECKHUX PEaKIH.

3aKOH JEUCTBYIOLIMX MAacC M KOHCTAHTAa XMMUYECKOTO paBHOBECHUs. PacueTbl paBHOBECHBIX
KOHIIEHTPAIMI pearupyronx BEMIECTB U MPOAYKTOB peakiuid. Pacuers TeroBoro 3¢ dexra
peaxkuuu.

Pemenne npakTuko-opueHTUPOBAHHBIX 3aJaHUI HA MpuMeHeHue npuHiumna Jle-Ilarense ns

OK 01
OK 02
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HaXOXXACHUS HaIpaBJICHHUA CMCHICHUA PABHOBCCHA XUMHYECCKOU p€aknunM MW aHaJInu3
(baKTOpOB, BJIMAIOIIWX HAa CMCHICHHUEC XUMHWYCCKOT'O PABHOBCCHA.

JlaGopaTopHble 3aHATUA 2
JlaboparopHasi pabora «M3ydeHue BIMSHUS pa3IW4YHBIX (AKTOPOB Ha CMEIICHUE
XUMHUYECKOTO PAaBHOBECHUSI».
UccnenoBanue BIUsSHUS U3MEHEHUS KOHIIGHTPAIIMM BEIECTB, pEaKUUU Ccpeapl u| 2
TeMIepaTypbl Ha CMEIIEHUE XUMHYECKOro paBHoBecus. (CpaBHEHME TMOJTYyYEHHBIX
pe3yJIbTATOB C TEOPETUUECKHU MTPOTHO3UPYEMBIMU Ha OCHOBE NpuHIuma Jle [larensbe.
KonTpoabHast .
CKOpOCTh XUMUYECKOUN peakliiyu U XUMUYECKOE PaBHOBECHE. 2
padora 4
Pa3znen 6. JlucnepcHbie CHCTEMBbI 10
Tema 6.1. OcHOBHOE cofepKaHue 4 OK 01
JlucniepcHblie TeopeTnueckoe o0yueHune 2 OK 02
CUCTEMBI U JucnepcHbie cucrtembl. Kosutonaneie cucrembl. ICTUHHBIE pacTBOPHI. OK 07
hakTopbl ux PactBopenne kak Quszuko-xumuueckuit mporecc. PactBopel. CrmocoObl TPUTOTOBICHUS
YCTOMYMBOCTH  |pacTBOpOB. PacTBOopMMOCTE. MaccoBast 108 pacTBOPEHHOTO BeINECTBA. lIpenenbHO
JIOIYCTUMBbIE KOHIICHTPALIUU U UX UCTIOJIH30BAHUE B OLIEHKE DKOJIOTMUECKOM 0€30MaCHOCTH. 5
Knaccudukanus nucrnepcHsix cucreM mo cocraBy. CtpoeHne M (HaKTOpPhl yCTOWYMBOCTH
JIUCIEPCHBIX CUCTEM. Pacro3HaBaHWE€ WCTHUHHBIX PAacTBOPOB, KOJUIOHWJHBIX PACTBOPOB M
rpybonucnepcusix cucreM. CtpoeHue murneuibl. PaccenBaHue cBeTa MpH MPOXOXKICHUU
CBETOBOTO ITy4YKa Yepe3 ONMTHUECKH HEOTHOPOAHYIO cpeny (3ddexra Tunnans).
IIpakTyeckue 3aHATHS 2
Pemenne 3a1a4 Ha NPUTOTOBIIEHUE PACTBOPOB.
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha JUCIEPCHBIE CHCTEMBI, 5

UCIIOJb3yEeMble B OBITOBOM M MPOU3BOJCTBEHHOU MESTEIBHOCTH YEJIOBEKA, C MO3UIIHMA
AKOJIOTHUYECKON 0€30MacCHOCTH MOCIEACTBUM M IPAMOTHBIX PELICHUN MPoOsieM, CBA3aHHBIX C
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XUMHEN.

Tema 6.2. OcHoBHOE cogepkaHue 4 OK 01
Hccnenosanne |JlaGopaTopHble 3aHATHS 4 OK 02
CBOHCTB Jlaboparopnas pabota «IIpurotoBieHue pacTBOPOBY.
AUCIIEPCHBIX [IpuroToBnenre pacTBOPOB 3aJaHHOM (MOJSIpHOM) KOHILIEHTpauuu (C TOpakTUKO-| 2
CUCTEM VI UX  |OpUEHTUPOBAHHBIMU BOIIPOCAMHU), OIIPEIETICHUE CPEIbl BOJHBIX PACTBOPOB.
MIICHTHQHKAIIHH Jlaboparopnas pabota «MccnenoBanue TUCTIEPCHBIX CUCTEM.
[IpuroToBnenre M U3y4eHHE CBOMCTB JUCIEPCHBIX CHUCTEM pPa3HbIX BUAOB: CYCIEH3UH, 9
AMYJbCUU, KOJUIOMJHOrO pacTtBopa. CpaBHEHHME CBOWCTB MCTHHHBIX U KOJUIOMIHBIX
PacTBOPOB, BBHISIBIICHUE OCHOBHBIX Pa3IUUUU MEXTY HUMH.
KonTpoabuas
JlucnepcHble CUCTEMBI. 2
padora 5
Pazpnen 7. KauecTBeHHbIC peakiuy 00HAPYKEHHUS HEOPTraHUYECKUX H OPraHMYeCKHUX BelleCTB 8
Tema 7.1. OcHoBHOE coaepkaHue 4 OK 01
O6napyxenue |[IpakTHYecKHE 3aHATHS 2 OK 02
HEOpraHn4eCKu |KayecTBEHHbIE XUMUUECKUE PEAKIINH, XapaKTEPHBIC NI OOHAPYKESHHS HEOPTaHUUECKUX
X KAaTHOHOB M |BemIecTB (KaTHOHOB M aHHOHOB). CoCcTaBieHUE YpaBHEHUN peakiiuii 0OHapyKeHHsI KaTHOHOB
aHHOHOB |-VI rpynn 1 aHHOHOB, B T.4. B MOJICKYJISIPHOM ¥ HOHHOU (popMax. 2
Peakiun oOHapyKeHHsS HEOPraHUYECKHX BEIIECTB B peaJbHBIX OOBEKTaX OKPYKAIOIIEH
Cpelbl.
JlabopaTopHble 3aHATHA 2
OO0nHapyxeHue HeopraHm4eckux BemecTB (KaTuoHoB VI rpymnm unm aHMOHOB) €
UCIIOJIb30BAHUEM KAUE€CTBEHHBIX AHATUTUYECKUX PEAKIUH.
JlabopatopHas paboTa Ha BBIOOD: 2

1. JJabopaTtopHas paboTa «AHaTUTHYECKHE peaKuu KaTHOHOB [—VI rpymmy.
[IpoBeneHre Ka4eCTBEHHBIX PEaKIIMil, UCIIOJIb3YEMBIX [ OOHAPYKEHUSI KaTUOHOB | rpymmbl
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(kanust, HaTpusl, Maruusi, ammonus), Il rpynner Ha npumepe 6apus, 111 rpynmner — cBunua, [V
IpyHIbl — aTIOMUHUSA,

V rpynnst — xenesa (II u 1II), VI rpynnel — Hukensa. Onucanve HaOI0AaeMbIX SIBICHUN U
COCTaBJICHUE XUMUYECKUX PEAKLIUH.

2. JJabopaTtopHas paboTa «AHATUTUYECKUE PEAKIIUN AHUOHOBY.

[IpoBeneHne kKaueCTBEHHBIX PEAKIMHI, UCIIOJIB3YEMBIX JIJIsl OOHAPY>KEHUSI AHUOHOB:
kapOonarta, ¢ocdara, cynedara, cyabduma, HUTparta, xjaopuaa u ap. Onucanue
HA0JII0/1aeMbIX SIBJICHUI M COCTAaBICHUE XUMUUYECKUX PEAKIIUA.

Tema 7.2.
OGHapyxeHue
OpraHUYeCKUX
BEIIECTB
OTJIEIBLHBIX
KJIaCCOB C
HICIIOJIb30BaHUE
M
KaueCTBEHHBIX
peakiuin

OcHoBHOE coaep:xanne

IIpakTHyeckue 3aHATHS

KauecTBeHHbIE XUMHUUECKUE PEAKIINH, XapaKTEPHBIC JIJI1 OOHAPYKESHUS OT/ICJIbHBIX KJIaCCOB
OpraHUYeCKUX COCTMHEHUH: (DEHOJIOB, abIEeTUI0B, KpaxMasa, yKCYCHON KUCIIOTHI,
aMUHOKHCJIOT U JIp.

JlenaTtypaiusi O€JIKOB MPU HArPEBAHUH, [IBETHBIE PEAKIIMU OEIKOB.

CocraBieHne Ka4eCTBEHHBIX PEaKInii 0OHAPYKEHUSI OPTaHUYECKUX COSTUHEHUN OTIebHBIX
KJIACCOB.

JlaGopaTopHble 3aHATUA

OO6HapyxeHre OPraHNYeCKUX COSAMHEHUI OTIEIbHBIX KJIACCOB.

JlaGoparopnas pabota Ha BBIOOD:

1. JJabopaTtopHas pabora «KadecTBeHHbIC peaKIK Ha OTAEIbHbBIE KJIaCChl OPTaHUYECKUX
BEILIECTBY.

[IpoBeneHne KaYeCTBEHHBIX PEAKIINI, UCIIOIB3YEMBIX 1JI1 OOHAPYKEHUSI OPTaHUUYECKUX
BEIIECTB PA3TMYHBIX KJIACCOB: (PEHOTIOB, aJIb/IETHAOB, KpaxMaa, YKCYCHON KUCITOTHI,
AMUHOKHUCIOT, 0eKoB U ap. Onucanue HaOII01aeMbIX SBICHUN M COCTABICHUE XUMHUYECKUX
peaKIui U/ Ui CXEM.

2. JlabopatopHas pabota «KadecTBeHHBIN aHATN3 OPTaHUYECKUX COCTMHEHUN 10

OK 01
OK 02
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GYHKIMOHAIBHBIM TPYIIIAM).

[IpoBeneHne KaYECTBEHHBIX PEAKIINI, UCIIOJIB3YEMBIX JIJIS PACIIO3HABAHUS OPraHUYECKUX
BELIECTB OTJEIBHBIX KJIACCOB MO (PYHKIIMOHAJIBHBIM I'pyIIaM: Ha IpUMepe aMUHOKHUCIIOT U
KapOOHOBBIX KUCJIOT, CHUPTOB U (DEHOJOB, adbAeTUI0B U KeTOHOB. Onrcanue HabJt01aeMbIX
SBJICHUW U COCTABJICHHE XUMUUYECKUX PEAKLIUN U/UITH CXEM.

IIpodeccuoHATILHO-OPHEHTHPOBAHHOE COJePKAHUE (COAePKaHNe MPUKJIATHOI0 MOAYJIA) 42
Pa3znen 8. XuMus B ObITY ¥ IPOU3BOJICTBEHHOM IeATEJIbHOCTH YeJI0BEKA 6 OK 01
Tema 8.1. OcHOBHOe coiep:KaHne 6 OK 02
Xumus B ObiTy  |[IpakTHYeCKHE 3aHATHS 6 OK 04
154 DKoJioruyeckasi 6€30MacHOCTb MOCIEACTBUMN OBITOBON U MIPOU3BOJICTBEHHOM JCATEILHOCTH OK 07
IIPOU3BOJCTBEH |yenoBEKa, CBSI3aHHAs C MepepadOTKOM BEIIECTB; MOUCK U aHAIN3 XUMHYECKOW HH(popManuu 4 IIK*...
HOU U3 Pa3JIMYHBIX UICTOYHMKOB (Hay4dHasi U y4yeOHO-Hay4YHas JINTepaTypa, CpeJCTBAa MaCCOBOM
ACATCIBHOCTH  |pH(pOpMaIuH, ceTh IHTEpHET u ApyTHe).
HCJIOBCKaA Keiicel (¢ yueTom Oyaymieit npodeccnoHanbHOM AeATEILHOCTH ) Ha aHaIM3 WH(POpMAITIH O
IIPOM3BOJICTBEHHON JEATEIHLHOCTH YEIOBEKA, CBA3AHHOM C repepaboTKON U MOIyYeHHEM
BEIIECTB, a TAKXKE C IKOJIOTUYECKON O€30MacCHOCTHIO.
3amura keiica: [IpeacTaBieHue pe3yabTaToOB PEUICHUS KEHCOB (BBICTYIUICHUE C 2
Ipe3eHTalMeH )
*Paznen 9.1. UccaenoBanne M XMMHYECKHI aHaIN3 00beKTOB OMocdepbl (sl YKPYNHEHHBIX TPYIIl
cnenunajbHocTeii/ mpodeccuii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 36
43.00.00)
Tema 9.1.1. OcHoBHOE coaep:xkaHne 8 OK 01
OcHOBBI JlaGopaTopHbIe 3aHATHS 2 IIK...
naboparopHot  |JlaGopaTopHas pa6ota «OCHOBBI 1aGOPATOPHOI IPAKTUKK. 2

4 OTpaskaetca MK, aneMeHT KOTopoi dopmupyeTca NpuKNagHbiM moaynem (NpodeccroHanbHO-0PUEeHTMPOBAHHBIM COAEPXKAHMEM) B COOTBETCTBUM ¢ PTOC peanmsyemolt

npodeccumn/cneumnanbHoct CNO
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MIPaKTUKU B JlaboparopHas mocya ¥ XuMUYeCKre peakTUBbl. OCHOBHbBIE TAOOPATOPHBIEC ONEpaLIHH.
npodeccuonans |JlaboparopHoe obopynoBanue. TexHrka 6€30MacHOCTH U TIpaBuiia padoThl (TOBEJCHNUS ) B
HBIX nabopatopuu.
nabopatopusax |([IpaKkTHYeCKHe 3aAHATHS

BrlinonHeHre TUITOBBIX PACYETOB MO TEMATUKE IKCIIEPUMEHTA (BBIXOJ] TPOIYKTa PEAKIIUH,

Macca HaBeCKH, 00bEM pacTBOPUTEIS).

O6paboTka JaHHBIX, aHAJIU3 U OIICHKA UX JOCTOBEPHOCTH (BBIUMCIICHHE CPEIHETO 3HAUCHUS

AKCTIEPUMEHTAIBHBIX IAHHBIX, TOTPEUTHOCTH).

[IpencraBienue pe3yiabTaToOB 3KCIEPUMEHTA B pa3IMuHON Gpopme (Tabniuua, rpaduk, oTyer,

JOKJIa], IPE3CHTAIIHS ).
Tema 9.1.2. OcHOBHOE cofepKaHue OK 01
XUMHUYECKUN TeopeTuueckoe o0yueHue OK 02
aHanms npod Kinaccudukanys mpo6 BoABI 110 BUY U HA3HAYCHUIO, HCXOJIS U3 €€ XMMUYECKOT'0 COCTaRBa. OK 07
BO/IbI OpranoJyenTuuecKkrue CBOWCTRA (3arax, Mpo3pavyHOCTh, IIBETHOCTb, MYTHOCTb) BOJIBI. IIK...

KucnorHocTs 1 mienounocts BoAbl. pH cpeabl u MeTobl ee ornpenesieHus. JKeCTKOCTh BObI
U MeToAsl ee onpeaeneHnd. CylHOCTh METO/1a TUTPOBAHMSL.

Bunsl xecTkocT Bosibl (BpEMEHHAs U MOCTOsIHHAS ). KECTKOCTh BOJbI KaK IPUYMHA
BBIMAICHHS 0CAJIKOB UM 00pa30BaHUs COJICOTIOKEHUM, UMEIOIIUX MECTO B OBITY U Ha
IIPOU3BOJICTBE.

CocraB coJieid, BbI3BIBAIOIINX KECTKOCTh BOAbBL. XUMUYECKHE MPOLIECCHI, YCTPAHSIOIIHNE
YKECTKOCTbH BOJbL. YPABHEHUS XUMUYECKUX PEAKLIMN, HILTFOCTPUPYIOIIUX MPOLIECCHI,
IPOUCXOJIAIINE TIPH YCTPAHEHUH )KECTKOCTH. Y CTpAaHEHUE BPEMEHHOM KECTKOCTH OBITOBHIMU
U XUMHUYECKUMH criocobamu. CriocoObl ycTpaHEHUS! TOCTOSTHHOM KECTKOCTH.

IIpakTU4eckue 3aHATHS

CriocoObl BeIpayKE€HHUsT KOHIICHTPAIIUK PACTBOPOB: MacCOBas JI0JISI PACTBOPEHHOTO BEIIECTBA,
MOJISIpHAsl U MOJISITIbHASA KOHIEHTpanuu. TuTp pactBopa. Pemenue npakTuko-
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OPHUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA pacueT KOHLIEHTPALUHI 3arpsA3HAIOMINX
BELIECTB U UX CPABHEHUE C NPENEIbHO 10NyCTUMbIMU KoHLeHTpauusmu (IT1K).

JlaGopaTopHble 3aHATUA

UccnenoBanre XUMUYECKOTO cOCTaBa MpoO BOJIBI.

Jlaboparopnas paboTa Ha BEIOOD:

1. JJaGopatopHas paboTta «OUnCTKa BOJBI OT 3arpsSI3HCHUIN.

Ucnons3oBanue MeTo10B GUIBTPOBAHUS U aJICOPOIIMU JJIsI OT/ICTICHUS 3arpsI3HEHUH B
uccueayeMoit npode Bojbl. BeIOOp MeToMa OUKMCTKHU B 3aBUCUMOCTH OT BHJIa 3arpsi3HEHUSI.
CpaBHenue 3(pPEeKTUBHOCTH Pa3IUYHBIX METO/IOB OYUCTKHU BOJBI B Pa3HbIX YCIOBUSX (B
nabopaTtopuu, B JOMAITHUX U TIOJIEBBIX YCIOBHSX).

2. JTabopatopHas pabota «Onpeaenenre pH Boabl U €€ KUCITOTHOCTH.

Omnpenenenue pH cpeapl ¢ MOMOIIBI0 YHUBEPCATBLHOTO HHAWKaTOpa. Mcmonb3oBaHue
TUTPOBAHUS JIJIsI ONIPEACICHUsT KUCIOTHOCTU. Onpenenienne o01eld KUCIOTHOCTH BOIbI,
pacuet cBoOOIHOM KucIOoTHOCTU. Onpeaenenre o01eld 1 CBOOOTHOM METOUYHOCTH.
CocraBieHue ypaBHEHUI peakilfii, MPOTEKAIOIUX MPU ONPEIeTICHUU KUCIOTHOCTH/
IEJIOYHOCTH TIPOO BOJBI. Y CTAHOBIIEHHE CIIOCOOOB MCIIOJIH30BAHUS UCCIEAOBAHHBIX TIPOO
BOJIbI B KU3HEEATEILHOCTH Y€JIOBEKa, HA OCHOBE MOJYYEHHBIX JaHHBIX O COCTaBE.

3. Jlabopatopnas padota «OrmnpeaeeHne KeCTKOCTH BOABI U CIIOCOOBI €€ yCTPaHEHUS».
CriocoObl ycTpaHEHUsI BCEX BUIOB JKECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJICH KECTKOCTH.
Pemenne sxcriepuMeHTAIBHOM 3a1a4M HA BBISIBIICHUE BPEMEHHOU M TOCTOSIHHOM KECTKOCTHU
BoAbl. OlIEHKa BEPOATHOCTH YCTPAHEHHUS BCEX BUJOB KECTKOCTH B JOMAIIHUX YCIOBUSX.

Tema 9.1.3.
XUMHUYECKUMN
KOHTPOJIb
KauecTBa
MPOAYKTOB

OcHoBHOE coaepkaHue

TeopeTnueckoe o0yueHune

KavecTBeHHBINI XUMHUYECKHI COCTaB MPOAYKTOB NMUTaHus. BemecTpa, dpanscuduiupyromnime
MPOAYKTHI MUTAHUS, ¥ BEIIECTBA, 3arpsA3HAIONINE MPOAYKTHI muTanus. OnpeneneHue
3arpsA3HSIONIMX XUMUYECKHUX BEIIECTB B MPOAYKTAaX MUTAHUS, ONIPEICIICHAE BEILIECTB, HE

OK 01
OK 02
OK 07
IIK...
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IIUTaHUuA

3asBJICHHBIX B COCTABC IIPOAYKTOB IIUTAHHA.

IIpakTuyeckue 3aHATHHA

Opranuyeckue U HEOpPraHUYECKUE BEIECTBA, BXOAIINE B COCTAB MPOAYKTOB MUTAHMUS.
Onpenenenue coctaBa OJI0] HA COJlepKaHUE MAaKpO U MUKPOAJIEeMEHTOB. M3yueHue
IPEJIOKEHHBIX MpenoiaBaTesieM 00/ Ha IPeIMET XMMUYECKOT0 COCTaBa, ONpeieIeHue
J0JIef OT CYTOYHOM HOPMBI MaKpO U MUKPOAJIEMEHTOB B YKa3aHHOM OJII0JI€.

Perienrie npakTHKO-OPUEHTUPOBAHHBIX 33/1a4 M0 KYJTUHAPHON TeMATHUKE Pa3TUYHBIX TUIIOB.

JlaGopaTopHble 3aHATUA

HccrnenoBanre XMMHYECKOTO COCTaBa MPOAYKTOB MTUTAHHUS.

JlaGoparopHas pabota Ha BBIOOD:

1. JlabopatopHas padota «OOHapyKEHUE HUTPATOB B MPOAYKTaX MUATAHUS.

HccrienoBanre MaTepraioB IMOTYKOJTHYECTBEHHBIM METOJIOM OIPEICICHHUS HUTPATOB C
MCIIOJIb30BaHUEM JU(eHUIaMUHA (KOPHETIJIObI OBOIIIEH, IUCTh U KOYEPhIKKA KaIlyCThI,
1016l PPYKTOB). AHATIU3 YPOBHSA 3arps3HEHUS] HUTPATaMH 110 MHTEHCUBHOCTU OKpAIIMBAaHUS
HPOJIyKTOB PEaKLINH.

2. JJaboparopHas pabota «lcciaenoBanue NpoayKTOB MUTAHUS HA HAJTMYUE YTIIEBOIOBY.
HccnenoBanue MOJIOYHBIX MTPOAYKTOB HAa HAIMYKE Kpaxmaua. VcciaenoBanue mpoIyKToB Ha
HaJIM4Ue TIFOKO3BI.

Tema 9.1.4.
XUMHUYECKUMN
aHaJu3 Mmpoo
ITOYBBI

OcHOBHOe coaep:KaHue

TeopeTnueckoe o0yueHune

Knaccuduxkanus mods mo BUay U HA3HAYCHUIO, UCXOS U3 XUMUYECKOTO COCTaBa.
Nnentudukamms npoObl MOYBHI 110 €€ XUMHUYECKOMY COCTaBY, OMIMCAaHNE BO3MOKHOCTEH e
PUMEHEHHUS.

TpeOGoBaHus K Ka4eCTBY MOYBBI PA3TUYHOTO HazHaueHUs. Onucanne 0coOOCHHOCTEN
MCITOJIb30BaHUS TIOYB B 3aBUCHUMOCTH OT THIIOB, CIIOCOOBI YIydIIEHUSI KaueCTBAa MOYB B
3aBUCUMOCTH OT Ha3HAYECHUSI.

OK 01
OK 02
OK 07
IIK...
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O6acTy UCNONIB30BAaHUSL OPraHUYECKUX YIOOPEHU B 3aBUCUMOCTH OT KaYE€CTBEHHOTO
coctaBa. OnucaHre OpraHnYecKuX y100peHHi U UX MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa
MIOYBBI U €€ Pa3HOBHUIHOCTH.

IIpakTnyeckue 3aHATHS

O6nacTtu Ha3HavYeHUs (IPUMEHEHHMS ) TTOUBBI, UCXO/S U3 KAYECTBEHHOTO U KOJIUYECTBEHHOTO
cocTaBa. AHaJIN3 HOPMATUBHOM JOKYMEHTALINH.

Ponp HeopraHndeckrx BENeCTB B KaU€CTBE MUHEPAIIbHBIX YIOOPEHUH, YIIYUIITUTEICH TTOYBHI.
CocTtaB MUHEpaIbHBIX YIOOPECHHUI U UX MPUMEHEHNUE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBUAHOCTH. B3auMOCBsI3b cocTaBa yI0OpeHU 1 UX BIUSHUS Ha BEreTaTUBHBIE CBOMCTBA
Y IUIOJIOHOILIIEHUE PACTCHUN.

JlaGopaTopHble 3aHATUA

HccnenoBanre XUMUYECKOTO COCTaBa MPOO MOYBHI.

JlaGoparopHas pabota Ha BBIOOD:

L. JIaGopatopHas padoTta «OOHapykeHHe HEOPraHUYECKUX IPUMECei B Mpodax».
[Tpurorosienue mpoObI MOUBHI ISl HCCIIETOBAHUS KUCIOTHOCTH/IIEIOYHOCTH,
HEopraHu4ecKux 3arps3HeHnil. OOHapyKeHHe XJIOPUI- U CyIb(paT-HOHOB B MPOOE MOYBHI.
CocraBiieHHe ypaBHEHUN peakuii ooHapykeHus. CpaBHEHHE TOJYYEHHBIX IMOKa3aTeNe ¢
HOPMAaTUBHBIMHU (CIIPABOYHBIMM ) 3HAUCHUSAMHU.

2. JJaboparopnas padota «Onpenenenue pH BoIHOM BBITS)KKH MTOYBBI, €€ KUCIIOTHOCTH U
HIEJIOYHOCTHU .

NccnenoBanrie BOAHBIX BBITSKEK 00pa3[0B FOTOBBIX TOYBEHHBIX CMECEH (7151 pa3HbIX TUIIOB
pactenuit). Onpenenenre pH mouBsl ¢ UCMOMb30BaHUEM UHAUKATOPOB. OlIEHKA TUIIOB MOYB B
IpeICTaBIeHHBIX 00pasiax (CHIBHOKHUCIAs, KUCTas, ClIabOKuCas, HeUTpaapHas, IIeI0YHas ).

Tema 9.1.5.
HccnenoBanune
00BEKTOB

OcHoOBHOE cogepxkaHue

10

TeopeTnueckoe o0yueHune

Y4eOHo-HrCCIIe10BaTeIbCKHIM MPOSKT B 00JIACTH KCCIIeI0BaHUs 00beKTOB Orochepbl. O030p

OK 01
OK 02
OK 04
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ounocdepnl

TEeM y4eOHO-HUCCIIeI0BATENbCKUX ITPOCKTOB. AJITOPUTM BBIMOJIHEHHUS MpoekTa. OnpeneneHue
npoOJieMbl UcclieoBanus. MeToibl oucKa, aHanu3a u 00padboTku HHGOPMAIIUK O TIPOEKTE B
Pa3IMYHBIX UICTOUHHUKAX.

IIpakTnyeckue 3aHATHS

O0ocHOBaHME aKTYyaJbHOCTH BBIOpaHHOW TeMbl. BbIsiBIeHHME mnpoOIeMbl HCCIEAOBAHMS.
Bei6op 00bekTOB M MeTOnOB uccienoBaHus. IlocraHoBka nenell M 3ajad HCCIEAOBaHUS.
Omnpenenenne npoaykra wuccienoBanus. OrnpeneneHUe 3TaloB M COCTABICHUE IUIAHA
UCCIICJIOBAHUS.

3ammrTa npoekrta: IlpencraBieHue pe3yabTaTOB BBITOJHEHUS y4E€OHO-HCCIIEI0BATEIbCKUX
MIPOEKTOB (BBICTYIICHUE C MTPE3EHTaIEN ).

JlaGopaTopHble 3aHATUA

HccnenoBanue mpensio’keHHOro 00beKTa Ha KUCIOTHOCTb, MIEIOYHOCTh, XUMUYECKUN COCTAB
(3arpsI3HUTEINN, MAKPO- U MUKpoOdJeMeHThl). OOpaboTka pe3ynbTaToB uccieaoBanus. OneHka
KayecTBa UCCIIENYeMOTo 00bEKTa, UCXO/I U3 PE3YJIbTATOB XUMUYECKOTO aHAIH3a.

OK 07
IIK...

*Paznea 9.2. UccienoBanue U XUMHYECKUN aHAIU3 00bEKTOB TeXHOC(hepbl (ISl YKPYNHEHHBIX TPyl
cnenuaiabHocteil/ mpogeccuii 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)
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Tema 9.2.1.
OcHOBBI
1a00paToOpHOI
MPAKTHKH B
npodeccruonans
HBIX
nabopaTopusix

OcHOBHOe coaep:KaHue

JlaGopaTopHble 3aHATUA

Jlabopatopnas padota «OCHOBBI TA0OPATOPHOM MPAKTUKI.

JIabopatopHas ocyza 1 XuMHu4IecKre peakTuBbl. OCHOBHBIE JTA0OPATOPHBIE OTIEPALIHH.
JlabopatopHoe obopynoBanue. TexHuka 6€30MaCHOCTH U TIpaBujia padoThl (TIOBEICHMS) B
nabopaTtopum.

IIpakTU4eckue 3aHATHS

BolnonHeHWe TUMOBBIX PAacueTOB MO TEMATHUKE SKCHEPUMEHTa (BBIXOJ MPOAYKTa PEaKIHH,

Macca HaBeCKH, 00beM pacTtBopurensa). OO0paboTka [aHHBIX, aHAIU3 U OLEHKAa UX

AOCTOBCPHOCTH (BBI‘-II/ICJ'ICHI/IC CpCAHCTO 3Ha4YCHUA OKCIICPUMCHTAJIbHBIX JaHHBIX,

OK 01
IIK...
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norpemHoctr). [IpencraBnenue B pazanyHoil opMe pe3ylabTaToB dKCIEpUMEHTa (Tabnuia,
rpaduk, oTYET, TOKIIA], TPE3CHTAIIHS)

Tema 9.2.2.
XHUMHUYECKUMN
aHaiu3
TEXHUYECKUN
BOJIbI

OcHoBHOE coaep:xanue

TeopeTnueckoe od0yueHune

Ha3znauenue TexHuuecko BoJbl. TpeOOBaHMS K TEXHMYECKOW BOAE MO TIpynnam
noTpeOIeHHUS.

KauecTBO TexHMUYECKOW BOABI Pa3HbIX BUAOB. XMMHUYECKHM aHaM3 U IPOU3BOIACTBEHHBIN
KOHTpPOJIb COCTaBa TEXHUYECKOW BOJbI. CyIIHOCTh METOAA TUTPOBAHUS.

AHanu3 TEXHUYECKOW BOJbl Ha JKECTKOCTb MW Jpyrue IMokazareau. KHCIOTHOCTh H
IIE€JI0YHOCTD BO/bl. Onpeaenenue ooel u cBOOOIHOM 1ET0YHOCTH (KMCIOTHOCTH) METOJIOM
tutpoBanusa. pH cpensl m Meronasl ee omnpeneneHus. KECTKOCTb BOAbI M METOABI €€
OIIPENIECIICHHUS.

IIpakTH4eckue 3aHATHS

CriocoObl BbIpa)K€HUs KOHIIEHTPAIMK PAacTBOPOB: MAaccoBasi J0JiI PACTBOPEHHOI'O BEIIECTBA,
MOJISIpHasT W MOJSUIbHAas  KOHUEHTpauuu. Tutp pactBopa. PemieHune mNpakTHKO-
OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN HaA pacyeT KOHILEHTPAlUd 3arpsA3HSAIOMINX
BEILIECTB U UX CPABHEHHE C MPEICIbHO JOMYyCTUMBbIMHU KOHIIeHTpauusimMu (IT1K).

JlaGopaTopHble 3aHATUA

HccenenoBanre XUMHUYECKOTO COCTaBa MIPOO TEXHUIECKON BOJIBI.

JlabopatopHas paboTa Ha BEIOOD:

1. JlaGopaTtopuas pabota «OmpeneneHue XJIOPHUIAOB METOJOM THUTPOBAHHS B TEXHUYECKOU
BOJE.

Omnpenenenne XJIOPHUI-HOHOB METOJIOM apT€HTOMETPUHU ¢ (PUKCUPOBAHUEM KOHIIA
TUTPOBaAHUA 10 MeToy Mopa (ocaguTenbHOE TUTPOBAHUE).

2. JlabGoparopnas pabotra «OmpeneneHue >KECTKOCTH TEXHUYECKOH BOJBI METOIOM
TUTPOBAHUSM.

OK 01
OK 02
OK 07
IIK...
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KommiekconomeTpudeckoe onpeiesieHue KECTKOCTH (CyMMbl HOHOB KaJIbIIUsl U1 MarHusi) B
cpene aMMOHUHO-aMMHuayHoro 0ydepnoro pactBopa (pH 9—-10) mo oOpazoBanuto ¢
TPWIOHOM b ManmoaucCOMUpPOBaHHBIX KOMITJIEKCHBIX COEUHEHUM.

Tema 9.2.3.
XUMHUYECKUU
aHAJIU3 BO3AyXa

OcHoBHOE coaep:xanue

TeopeTnueckoe odyuenue

XUMHUYECKUN cOCcTaB aTMOC(HEpPHOro BO3ayXa, Bo3ayxa pabouel 30Hbl. BpeaHbie BeliecTBa U
OpUMECH B BO3JAyXe OJKWIbIX TOMEIICHUH, B BO3Ayxe paboueit 30HBL. HopmaTuBHBIC
NOKyMeHThI. [locneacTBUsi BO3AEHCTBUSL BBICOKOM KOHIIEHTPALMM YIJIEKUCIOTO Traza Ha
OpraHu3M 4YeJioBeKa. MepomnpusaTusi MO CHHXXEHUIO YPOBHS 3arpsi3HEHHOCTH BO3JyXxa
UCCIIEAYEMOW KOMHATBHI.

IIpakTHyeckue 3aHATHS

['urueHnyeckas oleHKa CTENEHHU 3arpsi3HEHUS BO3AyXa MOMEIICHUS] HA OCHOBE
COIOCTAaBJICHUS KOHILIEHTPAIUM AUOKCHIA YTIIEpOJia C COOTBETCTBYIOIIMM TMTUEHUYECKUM
HOPMAaTHUBOM.

Penienre npakTuKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA pacueT KOJIUYECTBa
BEIIECTBA, KOHIIEHTPAIIUN BPEIHBIX TPUMEcei B aTMOC(HEPHOM BO3YXE U BO3IYXE
IIOMEIEHNH.

JlaGopaTopHble 3aHATUA

Jlabopatopnas pabora «OnpeneneHue coaepKaHus YrJIEKUCIOro ra3a B BO3AyXe OMEIICHHUS
sKkcrpecc-meTonom». MccnenmoBanue mpoO Bosmyxa paboueid  30HBL.  OmnpeneneHue
COJIEpKaHMsl YIIIEKHUCIIOrO ra3a B BO3AYyXE MOMELIEHHUS KCIIPECC-METOIOM.

OK 01
OK 02
OK 07
IIK...

Tema 9.2.4.
XUMHUYECKUMN
aHaju3 mpoo
MaTepHuaIoB
CTPOUTEIBHO-

OcHoBHOE cogepkaHue

TeopeTnueckoe o0yueHune

Knaccudukanus MmatepuaioB, UCIOIb3YEMBIX B CTPOUTEIILHO-PECTABPALIMOHHOM
NEeSITeIbHOCTH MO COCTaBYy, NX HA3HAYCHUE U MPUMEHECHUE. XUMUYECKUN aHaJIN3 MaTepHUaIoB
CTPOUTEILHO-PECTABPALIMOHHON JAEATEILHOCTH U IU3aliHa. XMMHUYECKU COCTAaB MIUTMEHTOB,

OK 01
OK 02
OK 07
IIK...
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pecTaBpalluOHH
ou
ACATCIIBHOCTH U

KpacHTelleH, BSKYIINX CMecel, 0COOCHHOCTU UX CBOMCTB M IPUMEHEHUS B
npodeccuoHaNbHOU JeaTeNbHOCTU. BeniecTBa, nCnoab3yeMble B KaueCTBE MUTMEHTOB U
CB3yrOIMX MarepuanoB. Mctopudeckas crnpaBka. COBpeMEHHbIE MaTEPUAIBI.

Au3anHa IMpakTUyecKue 3aHATHS 2
KauecTBeHHBIH W  KOJIMYECTBEHHBIM  COCTaB  MpoO  MaTepHaAIOB  CTPOUTEIBHO-
pecTaBpallMOHHOM AesATENbHOCTH M Ju3aiiHa. Knaccudukamuss Kpacok MO YKPBIBUCTOCTH,
MpPO3PAavYHOCTH B 3aBUCUMOCTH OT HMCIOJb3YEMbIX MHUTMEHTOB W CBSI3YIOIIMX BEIIECTB. 9
Onpenenenue coctaBa KpacoOK Ha COJAEPXKAHUE MHUKPO U MaKpOdJEMEHTOB. PemieHue
NPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHMM TI0 XMMHUYECKOMY aHajau3dy mnpod MaTepuanoB
CTPOUTENLHO-PECTABPALIMOHHON AEATEIBHOCTH U IU3alHA.

JlaGopaTopHble 3aHATUA 2

HccnenoBanne MaTepuanoB CTPOUTEIBHO-PECTABPALIMOHHON IESITENBHOCTH U IN3aliHA.

JlaGoparopHas pabota Ha BBIOOD:

1. JJabopaTtopHas pabora «3rotoBiaeHue Kpacok (og00p MUTMEHTOB U CBS3BIBAIOIINX

BEILIECTB)».

HccnenoBanne NpupoaHBIX MUHEPAJIOB, MOJYYEHHE TUTMEHTOB ITyTEM XUMHUYECKUX PEAKIUH,

onpeniesieHHE CBA3YIOIIMX MaTepranoB. CpaBHEHUE YKPBIBUCTOCTU U MTPO3PAYHOCTH

MOJIYYEHHBIX KPACOK MMyTEeM HAHECEHHUS UX Ha JIUCT OyMaru. 2

2. JJabopatopHas pabota «FccienoBanue CBOWCTB BOKYIIUX BEIIECTB HA IIPUMEPE TUTICAY.

Ornpenenenue CKOPOCTU CXBATHIBAHUS IPUPOJAHOTO U CTPOUTENBbHOTO rumnca. Gakropsl,

YCKOPSIOIIHE U 3aMEJISFOIME CXBAaThIBAHUE IPUPOJHOIO rurnca. ['umncosoe tecro,

TEeMIlepaTypa ero 3acThiBaHus. CpaBHEHHE CKOPOCTH CXBAThIBAHUS MPUPOTHOTO U

CTPOUTENBHOTO TUTICA, OTIpeIeICHHE (PAaKTOPOB, BIUSIONINX HA CKOPOCTh CXBaThIBAHUS

CTPOUTEIBHOTO TUIICA, ONPEICIICHUE TEMIIEPATYPhI 3aCThIBAHUS TUIICOBOT'O TECTA.
Tema 9.2.5. OcHoOBHOe coaep:xaHne 10 OK 01
Uccnenosanue |TeopeTnyeckoe o0yueHue 2 OK 02
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00BEKTOB
TEeXHOC(]epbI

VY4eOHO-UCCIIeI0OBATENbCKUI MPOEKT B OOJACTH HCCIENOBAaHUA OOBEKTOB TEXHOCHEPHI.
O0630p TeM Y4eOHO-MCCIENOBATEIBCKUX MPOEKTOB. AJFOPUTM BBIIOJHEHHS IPOEKTA.
Onpenenenue npoOieMbl ucchaenoBaHus. MeToabsl TOWCKA, aHaidu3a U 00padoTKH
UHPOPMAIH O TIPOEKTE B Pa3TINYHBIX HCTOYHUKAX.

IIpakTnyeckue 3aHATHS

O0ocHOBaHHE aKTYaJbHOCTH BBIOpaHHON Tembl. BblsBlieHHE NPOOJIEMBI HCCIEIOBaHUS.
Bbi6op 00bekTOB M MeTOmOB HccienoBanus. IlocraHoBka 1enell M 3ajay HMCCIEA0BaHUS.
Omnpenenenne npoaykra wuccienoBanus. OInpeneneHUe 3TaloB M COCTaBJICHUE IUIaHA
UCCIICJIOBAHUS.

3ammTa npoekra: IlpencraBineHue pe3yabTaTOB BBITOJHEHUS Yy4e€OHO-HCCIIEI0BATEIbCKUX
NIPOEKTOB (BBICTYIICHUE C MTPE3EHTaIMEN ).

JlaGopaTopHble 3aHATUA

HccnenoBanue mpensioxkeHHOT0 00bEKTa Ha KUCIOTHOCTb, IIEJIOYHOCTh, XUMUYECKHUI COCTaB
(3arpsI3HUTEINN, MAKPO- U MUKpoOd3JeMeHThl). OOpaboTka pe3ynbTaToB uccieaoBanus. OneHka
KayecTBa UCCIIeNYeMOTo 00bEKTa UCXOISl U3 PE3YJTbTaTOB XMMHYECKOTO aHAIIU3a

OK 04
OK 07
IIK...

IIpomMekyTOYHAS ATTECTANUA MO JUCUUILINHE (IK3AMEH)

Bcero

144

*Oo0pa3zoBaresibHAsi OPraHU3aNHUs BbIOMPaeT OUH MOAYJb U3 MPeaI0KeHHbIX.
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3. YcJi0BUS peajin3alnuy NPorpaMmel 001eo0pa3oBaTe/ibHOM TUCHUIITHHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecre4eHHI0

Jlns peanuzanvii TporpaMMbl JUCHUILIAHBI JTOJDKHBI OBITH MPEIYyCMOTPEHBI
CJIeIyIOIINE CIIeHUaIbHbIE MOMEIICHUS: YUeOHbI KaOMHET XUMUU W/WIK y4yeOHOU
XUMUYECKON Ta00paTopuHu.

OGopynoBanue yuyeOHOro kaOmHera (HArJIsiAHbIE MOCOOUNA): HAOOPHI
IIAPOCTEP’KHEBBIX MOJIETIEH MOJIEKYJ, MOJENM KPUCTAJUIMYECKUX PEIIeTOK,
KOJUICKIIUM TIPOCTBIX U CJIOKHBIX BEIIECTB W/UIW KOJUICKIIUUA TOJIUMEPOB;
KOJUIEKIIMSI TOPHBIX TOpPOA M MHUHEpasioB, Tabmuua MeHnaeneeBa, ydeOHbIE
¢unbMbL, TU(POBBIE 00pa30BaTENbHBIE PECYPCHI.

Texnnueckue cpeacTBa OOy4YeHHsi: KOMIIBIOTEp C  yCTpoicTBaMu
BOCIIPOM3BE/ICHUSI  3BYKa, TMPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C DKPAHOM,
MYJbTUMEIUIHHAS TOCKA, yKa3Ka-TPe3eHTEP s TPEe3eHTaIlU.

Oob6opynoBanne jgadopaTopuu U padbo4ux MecT JJaOOPATOPUU: MEH3YPKH,
MUTIETKU-KAMEIbHUIBI, TEPMOMETPBI, MHKPOCKOI, JyMbl, TMPEIMETHBIC W
MOKPOBHBIE CTEKJIA, TUIAHIIETHl JJIA KaleNbHBIX peakiui, (UIbTpOBaIbHASL
Oymara, TpOMBIBAJIKH, CTEKJISTHHbIE MPOOUPKH, PE3MHOBBIE MPOOKH, (OHAPUKH,
HA0Op pPEAaKTUBOB, CTEKJISHHBIC MMaJIOUYKH, IITATUBBI ISl TMPOOHPOK; MEpHBIE
IWIMH]IPBI, BOPOHKH CTEKJISIHHBIE, BOPOHKHU JIENUTENbHBIE IMIHHIpHuUeckue (50-
100 mur), crtynmku ¢ TmecTukoM, (apdopoBble dYalIKW, NHHIETH, (QUIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, OJJIEKTPOIUIUTKH, JTaOOpaTOpHBIE
IITaTUBBI, CIUPTOBBIE TOPENKH, CIUYKH, MPUOOp MJs TOJNyYeHHs Tra3oB (WIH
npoOupKa ¢ Ta300TBOAHON TPYOKOM), JAepKaTelnu sl MPOOUPOK, CKIISHKHU IS
XpaHEHHs] PEaKTHUBOB, pa3AaTOYHbIC JOTKHU; XUMHYeckue crakansl (50, 100 u 200
MJ1); IINATEIN; MUHIEThI; TUTEIbHbIE HMIUMIbI; CEKYHIOMEPHI (TaliMephl), MEPHBIE
npobupku (Ha 10-20 mi) u mepabie Konosl (25, 50, 100 u 200 mur), BoxsHast 6aHs
(umu TepMocTaT), CTEKISTHHBIC MAJIOYKH; KOHMYECKUE KOJIOBI /s TuTpoBanus (50
n 100 mn); uMHAUKATOpHBIE TOJOCKM Ais omnpenenenus pH u cranmaptHas
WHJIMKaTOpHAs 1IKaJla; YHUBEPCAIbHBIN MHAUKATOp; nuneTku Ha 1, 10, 50 ma (wam
no3atopsl Ha 1, 5 u 10 mur), GIOpETKM IJIT TUTPOBAHUS, MEIUIIMHCKUE IITIPHUITHI HA
100-150 mn, maGopaTopHbIE W/WIN aHATUTHYECKHE BeChbl, pH-MeTphI, CyImUIbHBIHI
mkad, u 1p. 1aboparopHoe 000pyIOBaHUE.

3.2. UuopmannoHHoe odecrevyeHne peaju3auu NporpaMmmbl

1. Jlns peanuzauuu mporpamMMbl OMOIHOTEUHBIH (OHI 00pa3oBaTeNbHOM
OpraHu3aluu JOJKEH UMETh MeYaTHbIE W/WIM 3JIEKTPOHHBIE 00pa3oBaTelibHbIE U
MH(QOpPMALIMOHHBIE  PECYpPChl, PEKOMEHJOBaHHBbIE JUIsi  HCHOJb30BaHUS B

00pa3oBaTeILHOM IMPOIIECCE, HE CTApIIE IISATH JIET C MOMEHTA U3JaHHS.
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2. Pexomenayemsbie ne4YaTHbIC U3aHUS o peanuzanuu
o0meo0pa3oBaTeabHON  JUCHUMIUIMHBI  MPEACTaBI€Hbl B METOAMYECKHX
PEKOMEHIAIUAX 110 OpraHu3alnuy 00ydeHusI.
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4. KOHTpPO/Ib U OLIEHKA Pe3yJIbTATOB OCBOCHUs 0011e00pa3oBaTe1bHOM

AUCUMILTHHBI
KoHTpone ¥ oumeHka  pe3yiapTaTOB  OOY4YEHHs  OCYLIECTBISETCS
mpenojaBaTeeM B MPOILECCE MPOBEACHUS  MPAKTUYECKUX  3aHATUH U

1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBHINOJHEHUS OO0YYalOIIMMUCS
WHIUBUAYAIbHBIX 3aJlaHUi, MPOEKTOB, HccieqoBaHUil. Pe3ynbratel 00yueHus
ONPEJENSIOT, YTO O0y4aromuecs TOJKHbI 3HATh, TOHUMATh U JAEMOHCTPUPOBATH
0 3aBEPIICHUH U3YUYEHUS TUCUUTIINHBI.

Jnst hbopMupoBaHUs, KOHTPOJIA M OLIEHKU PEe3yJIbTaTOB OCBOCHHS Yy4eOHOM
JUCIUIUIMHBI UCIIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPONPUATUH, IPEICTABISAIOIIAS
co00Ol KOMIUIEKC Y4EeOHBIX MEpPOINPHUATUN, COTJIACOBAaHHBIX C PE3yJIbTaTaMH
dI'oC COO (mpeaMeTHbIC

oOydyeHHss H CQOpPMYJIHMPOBAHHBIX C YYETOM

pe3yabTathl o auctuiuinie) u ®I'OC CIIO.

3JIEMCHTOB U

COOTBETCTBHHU CO

BaJICHTHOCTU U
AIEKTPOOTPULIATEILHOC
TH

CBA3H».

pUpoIa CTENEHBIO OKUCIEHUA |2. 3aJauM Ha COCTaBJICHUE
XUMHUYECKOU XUMHYECKUX XUMUYECKUX PopMyIT
CBSI3U 3JIEMEHTOB, UCXOJIA U3 |IBYXaTOMHBIX COCAUHECHUMN

(oxcHu0B, Cynb(puIOB,
TUAPUIOB U T.I1.).

Moayas / OueHovHble
Ne Pe3yabTaT 00yyeHus OK
Pasznen / Tema MepONpUsATHS
| |OcHoBHOIi MOAYJIB
1 |Pa3nen 1. dopMyJTHPOBATH
OcHoBBI 0a3oBble OHATHUS H
CTPOeHMS 3aKOHbI XUMMH
BellecTBa
1.1 |Ctpoenue CocraBnTh 1. Tect «Ctpoenue aromoB |OK 01
aTOMOB XUMHYECKUE GOPMYIIbl |XUMUYECKUX DJIEMEHTOB U
XUMHYECKUX COeIMHEHNH B MPUPOJIA XUMUYECKON
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Ne Mozyats / Pe3yabTaT 00yuenust Oneroannie OK
Paszpnen / Tema MepONpUATHS
1.2 |Ilepuoanuecku |XapakTepu3oBaTh [IpakTHko- OK 01
Y 3aKOH U XUMHUYECKHUE JIEMEHTBI |OPUECHTUPOBAHHBIC OK 02
tabimua /.M. |B cOOTBETCTBUHU C UX TEOPETUYECKUE 3a1aHuUs Ha
MeHnpneneeBa  |IIOJIOKEHHUEM B XapaKTepU3aLHIO
NEPUOINYECKON XUMHUYECKUX DJIEMEHTOB:
cCUCTeME XUMHUYeCKuX |«MeTtamnuyeckue /
aneMmenToB [. 1. HEMETAJUINYECKUEe
Menpeneena CBOMCTBA,
ANEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHUYECKHUX JIEMEHTOB B
COOTBETCTBHUE C UX
AIIEKTPOHHBIM CTPOEHHUEM U
MIOJIOKEHUEM B
IIEPUOJINYECKON CUCTEME
XHUMHYECKUX 3JIEMEHTOB
JI.1. MenpaeneeBay.
2 |Pazgen 2. CocTaBisTh KontpoJsbnasi padora
Xumuyeckue |ypaBHeHHs U cxeMbl |«CTpoeHue BelecTBa U
peakuumn XHMHYECKHUX PeaKunil |XUHMHYEeCKHe peaKIum»
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Moay.s / OueHovHbIe
Ne Y Pe3yabTaT 00yyeHus OK
Paszpnen / Tema MepONpUATHS
2.1 |Tumnbr CocraBisats peakunn | 1. 3amaun Ha cocraBienne |[OK 01
XUMHUYECKUX  |COCOUHEHHS, YPaBHEHUHN PEaKLIMA:
peakuui pa3nokeHus, oOMeHa, |— COeAMHEHUs, 3aMEeILEHNS,

3aMelleHHUs,
OKHUCJIMTENbHO-
BOCCTaHOBHUTEJIbHbBIE
peakluy U peakuuu
KOMILIEKCOOOpa30BaHUs
(Ha mpumepe
TUIPOKCOKOMILIEKCOB
AIIOMUHUS U IMHKA) C
y4acTHEM
HEOpPraHMYECKUX
BEIIIECTB

pasniokKeHus, 0OMEHa U
pEeaKLnii C y4acTUEM
KOMIUIEKCHBIX COSTMHEHU I
(Ha mpumepe
TUAPOKCOKOMIIIIEKCOB
QJTFOMUHHUS U ITUHKA);

— OKUCIIUTEIBHO-
BOCCTAHOBHTEIILHBIX
peakiui C UCMOJIb30BAHUEM
METO/a JICKTPOHHOTO
Oajanca;

— C y4acTuem
KOMIUJIEKCHBIX COEMHEHUMN
(Ha mpumepe
THJIPOKCOKOMILIEKCOB
[IUHKA U aJTIOMUHUA).

2. 3aj1auu Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTUK MPOAYKTA
peakiuu CoeqMHEHUS;
MacCOBOW MM 00BEMHOM
JIOJIM BBIXOJA MPOyKTa
peaKIuu COEANHEHUS OT
TEOPETHYECKU
BO3MOJKHOT'0; 00BEMHBIX
OTHOIIICHUH Ir'a30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOJIHBIX
BEILIECTB U MPOJYKTOB
peaknuu; Macchl (00BeEM,
KOJIMYECTBO BEILIECTBA)
MPOJIYKTa peaKkiuu, eciu
OJIHO W3 BEUIECTB JIaHO B
BUJIE pacTBOpa C
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Monyas / OueHo4yHbIe
Ne y Pe3yabTaT 00yyeHus OK
Paszpnen / Tema MepONpUATHS
ONPENEIIEHHOW MacCOBOU
JIOJIEW paCTBOPEHHOT'O
BELIECTBA.
2.2 |Onexrponutuyue |CoctaBnsath ypaBHeHus |1. 3amanus Ha coctaBieHue |OK 01

cKas
JIUCCOLMAINAA U
WOHHBIK OOMEH

XUMHYECKUX PEaKIIUU
MOHHOro oOMeEHa ¢
ydacTHeM
HEOpPraHUYECKUX
BEIIIECTB

MOJIEKYJISIPHBIX U HOHHBIX
PEaKLHii C ydacTUEM
OKCHJIOB, KHCJIOT,
OCHOBAHHUU U COJICH,
MOHHBIX pEaKInil
TUJIPOJIA3a COJIEH,
YCTaHOBJIEHUE U3MEHCHUS
KUCJIOTHOCTH CPEJIBL.

2. JIabopatopHas pabota
«Peakunn ruaponusa.
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Monyas /
Paznen / Tema

Pe3yabTaT 00yyeHus

OueHo4yHblie
MepOonpusiTus

OK

Pasznen 3.
Crtpoenne u
CBOICTBA
HEOPraHuYecK
HX BelleCTB

HUccaenoBarnb
CTPOEHHUE U CBOICTBA
HEOPraHUYeCKUX
BeleCTB

KonrpoJsbHast padora
«CBolicTBa
HEOPTraHNYeCKUX
BeLEeCTB»

3.1

Knaccuduxanu
HD
HOMEHKJIaTypa
U CTpOEHHuEe
HEOPTraHUYECKU

X BCIICCTB

Knaccudummponats
HEOPTaHUYECKHUE
BEILIECTBA B
COOTBETCTBHH C UX
CTPOCHHUEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTaHUYECKHUX
BEILIECTB UCXO/I U3 UX
XUMHUYECKOU (POPMYIIbI UK
COCTaBJICHUE XUMHUYECKOU
bopMyITBI UCXOIS U3
Ha3BaHUS BEIIECTBA MO
MEXTyHApOHON WU
TPUBHUAJIBHOU
HOMEHKJIAType».

2. 3aja4m Ha pacyer
MAacCOBOM J10J1U (MacChl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHEHMs) B MOJIEKYJIE
(cmecn).

3. IlpakTuyeckue 3aaaHus
1o Kjaccudukammm,
HOMEHKJIaType U
XUMUYECKUM (hopMynam
HEOPraHMYECKUX BEILIECTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTrueckue 3aJaHus
Ha ONpPE/ICIICHUE
XUMHUYECKOU aKTUBHOCTH
BEILIECTB B 3aBUCUMOCTH
BHJIa XUMHUYECKOM CBSI3U U
TUTA KPUCTALINYECKON
pPELIETKH.

OK 01

3.2

dusuko-
XUMUYECKUE
CBOICTBA

YcranaBiuBaTh
3aBUCUMOCTH (hU3UKO-
XUMUYECKUX CBOMCTB

1. Tect «OcobennOCTH
XUMHUYECKUX CBOMCTB
OKCHOB, KHCJIOT,

OK 01
OK 02
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Monyas /
Paznen / Tema

Pe3yabTaT 00yyeHus

OueHo4yHblie
MepOonpusiTus

OK

HEOPTraHUYECKU
X BELIECTB

HEOPTraHUYECKUX
BELIECTB OT CTPOCHUS
aTOMOB U MOJIEKYII, &
TaK)Ke TUIA
KPUCTAJUIMYECKOU
peleTKH

OCHOBaHUM, aM()OTEPHBIX
TUJIPOKCHUJIOB U COJIEM.

2. 3a1aHus HA COCTABJICHUE
YPaBHEHUN XUMHUUYECKUX
pEeaKLnii C y4acTUEM
MPOCTHIX U CIIOKHBIX
HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETaJIOB U aM(OTEPHBIX
DJIIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUH U aM(POTEPHBIX
TUAPOKCHUJIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTEPU3YIOIMINX UX
CBOMCTBA M CIIOCOOBI
MOJIYYEHUS.

3. IlpakTuko-
OpUEHTHPOBAHHbBIE
TEOPETUYECKUE 3aJaHUs HA
CBOICTBA U MOJIY4YCHHUE
HEOPraHMYECKUX BEILIECTB.
4. JTabopaTopHas pabota
«CBolicTBa METAJIOB U
HEMETAJIJIOBY.

3.3

[IpownsBoacTBo
HEOPraHUYECKU
X BEIIECTB.
3HaueHUe U
PUMEHEHHE B
OBITY 1 Ha
IPOU3BOJCTBE

OOOCHOBBIBATH
3HAYCHUE U
MIPUMEHEHHE
HEOPraHWYECKUX
BEIIECCTB B OBITOBOH U
MPOX3BOJICTBEHHOMN
JIeSITEIILHOCTH YCJIOBEKA
ux (pusuKo-
XUMUYECKUMU
CBOMCTBaMH

[IpakTuko-
OpUEHTHPOBAHHBIE 3aJIaHUS
10 COCTaBJICHUIO
XUMHYECKUX PEAKIUU C
Y4aCTHEM HEOPTaHUYECKUX
BEILIECTB, UCIOJIb3YEMBbIX
JUTSL X UACHTU(DUKAIIAY |
MIPOMBIIIICHHBIX CTTIOCO00B
MOJTYYEHUS.

OK 01
OK 02
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Ne Mozyats / Pe3yabTaT 00yuenust Oneroannie OK
Paszpnen / Tema MepONpUATHS
4 |Pa3nea 4. HccaenoBatb KonrpoJsbHast padora
Crtpoenne u  |cTpoeHue U cBoiicTBa |«CTpoeHHe U CBOIiCTBA
cBOlicTBa OpPraHnYecKHuXx OpPraHMYecKHUX BellecTB»
OpPraHMYecKMuX |BellecTB
BellleCTB
4.1 |Knaccuduxanu |KnaccupuuupoBaTh 1. 3ananus Ha cocraBienue |OK 01
s, CTPOGHUE U  |OpPTaHUYECKHUE Ha3BaHUN OPTaHUYECKUX
HOMEHKJIaTypa |BelIecTBa B COCIMHEHUH T10
OpraHUYECKUX |COOTBETCTBUHU C UX TPUBUAIILHOU WJTH
BEIIIECTB CTPOCHHUEM MEXKTyHapOIHOM
CUCTEMATUYECKOU
HOMEHKJIaType.
2. 3ajaHus HA COCTaBJICHUE
MOJTHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (OpMYIT
OpraHWYECKHUX BEILIECTB
OTJIENIbHBIX KJIACCOB.
3. 3amaun Ha ompeeIeHUE
npocTeuIneit GopmyIbl
OpraHUYECKOU MOJIEKYJIBI,
UCXOJI U3 AJIEMEHTHOIO
cocTana (B %).
4.2 |CsoiicTBa YcTaHaBiIuBaTh 1. 3amanus Ha coctasieHue |{OK 01
OpPraHUYECKUX |3aBUCUMOCTH (DU3UKO- |ypABHEHHM XUMHUUYECKHUX OK 02
COEMHEHUH XUMHUYECKHX CBOMCTB  |pEaKLHN C y4aCTUEM

OpPraHn4YCCKHUX BCIICCTB
OT CTPOCHHA MOJICKYII

OPTraHWYECKHUX BEIIECTB HA
OCHOBAHHUHU HX COCTaBa U
CTPOCHHS.

2. 3aaHus HA COCTaBJICHUE
ypaBHEHUU XUMHUYECKUX
peaxkuuit,
WLTIOCTPUPYIOIINX
XUMHYECKHUE CBOMCTBA C
YYETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
PEAKIIMN U T€HETHYECKON
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Ne Mozyats / Pe3yabTaT 00yuenust Oneroannie OK

Paszpnen / Tema MepONpUATHS
CBSI3U OPTaHUYECKUX
BEILIECTB Pa3HbIX KJIACCOB.
3. PacueTHble 3a1a4u 11O
YPaBHEHUSAM PEaKLU C
y4aCTHEM OPTraHUYECKUX
BEILIECTB.
4. JTabopaTtopHas paboTa
«llonyuyenue aTuineHa u
V3y4YE€HHUE €r0 CBOUCTBY.

4.3 |Oprannueckue |OOOCHOBBIBAThH [IpakTHko- OK 01
BEIIIECTBA B 3HA4YCHUE U opueHTUpoBaHHbIe 3ananus [OK 02
KU3HEICATEIbH |IPUMEHCHHE 110 COCTaBJICHUIO
OCTH YEJIOBEKA. |OpraHUYECKUX BEIIECTB |XMMUUYECKUX PEaKInuii ¢
[TpousBosicTBO |B OBITOBO U y4acTHEM OPTraHMYECKUX
U IPUMEHEHHE |IIPOU3BOACTBEHHOM BEILIECTB, UCIIOJIb3YEMBIX
OpraHUYECKUX |/IeATeTbHOCTH YeJIOBEKa | 111 UX UACHTU(DUKAIUY B
BEILECTB B ux (pusuko- OBITY U IPOMBIIIUIEHHOCTH.
IPOMBILIJIEHHO |XUMHYECKUMHU
CTH CBOMCTBaMU

5 |Pa3pmea 5. HUccaenoBatnb KonTpoabHasi paGora
Kunernyeckue |paBHoBecHe 1 «CKOpoOCTh XMMHUYECKOI
" CKOpPOCTh XMMHUYECKHUX |peakuu U XUMHYeCKoe
TEPMOAMHAMHM |peaKkuuid PaBHOBeCHEe)
YyecKue
3aKOHOMEPHOC
T™H
NPOTEeKAHUA
XHMHUYECKUX
peakumi

5.1 |[Kunetnueckue |(MccnenoBats Biusinue |1. Jlabopatopnas padorta Ha|OK 01
3aKOHOMEPHOCT |KOHIIEHTPAaIlu! BBIOOD: OK 02
U IPOTEKAHUs |pearupyromux BemecTs |— «OnpeneneHue

XUMHUYECKHAX
peakiui

Y TEMIIEpaTyphl Ha
CKOPOCTbh XMMHUYECKUX
peaxkiui

3aBUCUMOCTH CKOPOCTH
peaKuuu OT KOHLIEHTPAUH
pearupyrommnx BEMECTBY;
— «Onpenenenue
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Monyas /
Paznen / Tema

Pe3yabTaT 00yyeHus

OueHo4yHblie
MepOonpusiTus

OK

3aBUCUMOCTU CKOPOCTH
pEaKINK OT TEMIIEPATYPhD».
2. IIpakTuko-
OpPUECHTUPOBAHHBIE
TEOPETUUYECKUE 3aaHUs Ha
aHanu3 (paKTopoB,
BIIMSFOIIUX HA U3MEHEHUE
CKOPOCTH XHMHYECKOH
peaxIum.

5.2

TepMoanHamuy
eCKHe
3aKOHOMEPHOCT
U TIPOTEKaHUS
XUMHYECKUX
peaKIuu.
PaBnoBecue
XUMHYECKUX
peakiuin

HccnenoBath BIUSHHUE
W3MEHCHUS
KOHIICHTpaINK1
BEILIECTB, PEAKIIUU
Cpebl U TeMIEpaTypbl
Ha CMEIICHHE
XUMHYECKOTO
paBHOBeECHS

1. 3agaum Ha pacyeTsl
TEIIOBBIX 3P (PEKTOB
XUMHYECKUX PEaKIINH 1
OIpe/ieTICHHE TUTIA PEeaKIIUU
(o termoBoMy A dekTy:
9K30- U SHJAOTECPMUUYECCKHUE).
2. ITpakTuko-
OpPUEHTUPOBAHHBIC 3a/IaAHHUS
Ha TPUMEHEHUE MPUHIINUIIA
Jle IlaTenre s
HAXOXKICHUS HAIIPABJICHHUS
CMEIICHHS PaBHOBECHSI
XUMHUYECKOU peaKkuu 1
aHanu3 (GakTopos,
BJIUSIIOIMX HA CMEIIICHHE
XUMHYECKOTO PaBHOBECHS.
3. JlabopatopHas pabota
«3yueHne BIusgHUA
paznTUYHBIX (PAaKTOPOB HA
CMEIICHNE XUMUYECKOTO
PaBHOBECHS.

OK 01
OK 02

Paznea 6.
JAucnepcHble
CHCTEMbI

HccaenoBathb
AUCTIEPCHbIE CHCTEMbI

Kontposabnas padora no
TeMe «/IucnepcHnie
CHCTEMbI»
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Ne Mozyats / Pe3yabTaT 00yuenust Oneroannie OK
Paszpnen / Tema MepONpUATHS
6.1 |[{ucnepcupie  |Pa3znuuarh uctunubie |1. 3agauu Ha OK 01
CHUCTEMBI U pPacTBOpPHI, KOJUIOUIHBIE |IPUTOTOBIIEHUE pacTBOpoB. |{OK 02
dbakTOphI UX pPacTBOPHI U 2. IlpakTuko-
YCTOMYUBOCTH |TpyOOIUCTIEPCHBIC OpUEHTUPOBAHHBIC
CHUCTEMBbI Ha OCHOBE pacyeTHBIC 3aJlaHUs Ha
XUMHUYECKOTO JIMCTIEPCHBIE CUCTEMBI,
IKCTIIEPUMEHTA UCIIOJIb3YeMbIe B OBITOBOM
U TIPOU3BOJICTBEHHOM
NeATEIbHOCTH YeIoBeKa.
6.2 |Uccnenoanue |MccnenoBath pusuko- |Jlaboparopnas pabora (Ha [OK 01
CBOMCTB XUMUYECKUE CBOMCTBA |BBIOOD):
JUCTIEPCHBIX  |pa3iUYHBIX BUIOB — [IpuroroBnenue
cUCTeM JUCTICPCHBIX CUCTEM pacTBOPOB;
— UccnenoBanue
JIMCTIEPCHBIX CUCTEM.
7 |Pa3nmexa 7. HUccaenoBatnb
Ka4yecTBeHHBI |CBOliCTBa
€ peakumnu OpPraHu4ecKHuX
O0OHAPYKEHUS] |HeOPraHMYeCKNX
OpPraHU4YecKHUX |BellecTB C
U HCI0JIb30BAHUEM
HEOPTraHMYeCK |KaYeCTBEHHBIX
HX BelllecTB peaxkumii
7.1 |O6Hapyxenue |McciaenoBaTh 1. Jlabopatopnast padora |OK 01
HEOPraHMYECKH |KaueCTBECHHBIC peakiny |(Ha BEIOOD):
X KATUOHOB U |HEOPTaHUYECKUX — AHanuMTUYECKUE peaKiuu
AHUOHOB BEILIECTB KaTuOHOB [-VI rpymni;

— AHQINTUYECKHE PEAKIINU
AHHUOHOB.

2. [IpakTryeckue 3a1aHust
Ha COCTABJICHUE YPABHECHUU
peakuii 00OHapyKEHHUS
KaTHOHOB [-VI rpynm n
AHHUOHOB, B T.Y. B
MOJIEKYJISIPHOW U MIOHHOU
dbopmax.
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Ne Mozyats / Pe3yabTaT 00yuenust Oneroannie OK
Paszpnen / Tema MepONpUATHS
7.2 |O6Hapyxenue |HcciaegoBaTh 1. JJaboparopnas pabora |OK 01
OpraHMYECKUX |KaueCTBEHHBIE peaklnH |(Ha BHIOOp):
BEILIECTB OpraHUYeCKUX — KauecTBeHHbIE peakinu
OTJICNIbHBIX COCMHEHUN OTACBHBIX |HA OTAEIbHBIC KIACChI
KJIACCOB C KJIACCOB OpPraHUYECKHUX BEIIECTB;
UCIIOJIb30BAHKE — KauecTBeHHbI# aHaIN3
M OpPTraHUYECKUX COCTUHECHU I
KaueCTBEHHBIX 10 GyHKIIMOHAIBHBIM
peakiuit rpynIam.
2. IlpakTuyeckue 3aaHus
Ha COCTaBJICHUE
KaueCTBEHHBIX PEaKIUi
oOHapy>KeHUs
OpraHUYECKUX COCTUHCHUH.
Il |[[IpuknaaHoii MoayIb
8 |Pa3mea 8. OnenuBarhb 3amura Keiica (¢ yueTrom
Xumusi B ObITY (OCJIEACTBUSA OBITOBOM (OyayIei
U U MPOU3BOJACTBEHHON |MPO(ecCHOHAIBbHOM
NPOM3BOJCTBE |IeATEIbHOCTH AeSITeJIbHOCTH)
HHOM yeJIoBeKa ¢ MO3UIuH
AeSITeJIbHOCTH |IKOJOrN4eCKOM
yeJ0BeKa 0e30macHoOCTH
Xumus B ObITy |OlLICHHBATH Keiic (¢ yuetom Oyaymeir |OK 01
U MOCIIEJICTBUSL OBITOBOM  |MIPOQECCHOHATEHOMN OK 02
POU3BOJCTBEH | MPOU3BOJACTBEHHON  |I€ATEIBHOCTH) OK 04
HOU NeATeNbHOCTHU YenoBeka | BozamoxHbie TeMbl keiicoB: |OK 07
JNEATENBHOCTU  |C MO3ULIMI 1. ITorennenue knumara u
YeJoBeKa HKOJIOTUYECKOU BBICBOOOK/ICHHE Ta30BBIX
Oe3omacHOCTH TUAPATOB CO JIHA OKeaHa.

2. bynymue MmaTepruaibl
JIJIs aBUa-, MallluHO- U
MpUOOPOCTPOCHUS.

3. HoBble MaTepuaibl 1Jist
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PACTUTEIIBLHBIX IIPENapaToB.
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Ne Mozyats / Pe3yabTaT 00yuenust Oneroannie OK
Paszpnen / Tema MepONpUATHS
9.1 |Pa3gen 9.1. HNurepnperupoBars |3amura y4eoHO-
HccaenoBanue |XuMHYeCKue HCCJIEI0BATEILCKOTO
U XUMHUYEeCKH [pouecchl U sIBJIEHUS |MPoeKTa (C y4eToM
aHaJIn3 B Ouocepe Oyaymiei
00BbEKTOB npo¢ecCHOHAIBbHOU
ouochepbl AesiTeJIbHOCTH)
9.1. |OcHoBBI BrInonHsaTh moaHbIi 1. JJaboparopnas pabora |OK 01
1 |naGopaTopHOil |IUKI «OCHOBBI J1a0OpaTOPHOU
NIPAKTHUKH B AKCIIEPUMEHTAITLHOTO  [IIPAKTHKW.
npodecCHOHab [CCIICIOBAaHUS C 2. TumoBbIe pacyeTsl MO
HBIX COOJTIO/ICHUEM TIPaBUJI  |TEMATHUKE SKCIIEPUMCHTA.
nabopatopusix |0€30MacHOro 3. 3a1aun Ha BBIYHCIICHUE
oOpareHus ¢ CpEIHEer0 3HAYCHHSI
BEIICCTBAMU U OKCIIEPUMEHTAITBHBIX
1a00paTOPHBIM JAHHBIX, TIOTPEIITHOCTH.
o0opya0oBaHUEM 4. TlpencraBieHue
pE3yNbTATOB SKCIIEPUMEHTA
B pa3iau4Hoi opme
(Tabmuna, rpaduk, OTUET,
JOKJIaJ1, IPE3eHTalNs).
9.1. | Xumunueckuii |HMccimenosarts 1. Tect «CBo¥icTBa " OK 01
2 |aHanu3 npoo XUMHUYECKUI COCTaB COCTaB BOJIBI». OK 02
BOJIBI poO BOJIbI 2. 3apganne «Xumnueckuit |OK 07

COCTaB BO/IbI, TUII BOJBI U
CIIOCOOBI €€ TPUMEHEHUS
(C ucCroap30BaHUEM
HOPMAaTHUBHBIX
JIOKYMEHTOB).

3. IIpakTuko-
OpUEHTUPOBAHHBIC
TEOPETUUYECKUE 3aTaHHsI HA
COCTaB BOJIbI U CITOCOOBI
BBIP)KEHUS KOHIICHTPAIIUN
Y MIEPECUET KOHLIEHTPann
(C UCroaB30BaHUEM
HOPMAaTHUBHBIX
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Monyas /
Paznen / Tema

Pe3yabTaT 00yyeHus

OueHo4yHblie
MepOonpusiTus

OK

JIOKYMEHTOB).

4. JlabopaTtopHas paboTa Ha
BBIOOD:

— OuuncTKa BOABI OT
3arpsI3HEHUN;

— Onpenenenue pH Boasl u
ee KUCJIOTHOCTH;

— OnpeneneHue KeCTKOCTH
BOJIbI M CTIOCOOHKI €€
YCTpaHEHUS.

. [ Xumuueckuit

KOHTPOJIb
KayecTBa
IPOJYKTOB
MUTaHUS

HUccnenoBats
XUMHUYECKUU COCTAB
MPOAYKTOB MUTAHUS

1. Tect «Opranuueckue u
HEOPTraHNYECKHE BEIIECTRA,
BXO/ISAIIME B COCTAB
MPOJIYKTOB MUTAHUS».

2. ITpakTuko-
OpPUEHTUPOBAHHBIC 3a/TaAHUS
10 KyJIMHAPHOW TEMAaTHKE.
3. JIaboparopnas pabota
(Ha BBIOOD):

— OOHapyXxeHle HUTPATOB
B MIPOJIyKTaxX MUTAHUS;

— HNccenenoBanue
MPOJYKTOB MUTAHUS HA
HaJU4Kue yrieBoAoB (MyKa,
TBOPOT, MOJIOKO, HOTYPT)
Ha HaJlM4yue yrieBoJI0B
(kpaxmain, rioKo3a,
caxaposa).

OK 01
OK 02
OK 07

. | XumMuueckuit

aHaju3 Mmpoo
MTOYBBI

HccnenoBats
XUMHUYECKUU COCTAB
P00 MOYBHI

1. Tect o Teme
«XMMHYECKUU COCTaB
HEOPraHWYECKUX U
OPTaHUYECKHUX
yA0OpEHU».

OK 01
OK 02
OK 07
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Monyas /
Paznen / Tema

Pe3yabTaT 00yyeHus

OueHo4yHblie
MepOonpusiTus

OK

2. 3apanue «B3anmocBs3b
COCTaBa IMOYBBI, THIT TTOYBBI
U €€ Ha3HAYCHUS.

3. JJaboparopnas pabota
(1a BBIOOD):

— OGHapyxeHue
HEOPraHUYECKUX MpuMecen
B MTpo0ax MoyBkl;

— Onpenenenue pH BogHO#M
BBITSDKKH TTOYBBI, €€
KHUCJIOTHOCTHU U
IEJIOYHOCTH.

. |MccrneqoBanue

00BEKTOB
ouochepsl

HccnenoBats
XMMHUYECKHUH COCTaB
00BEKTOB OHocdepsl Ha
[pUMeEpPe NPOAYKTOB
MUTaHUs, BOABI U
MMOYBEI

VYuebHo-
UCCJICI0BATEIBCKHUIA MMPOCKT
B 00JIaCTH UCCIIEIOBAHUS
00BEKTOB OMOCHEPHI.
Bo3MoxHBIE TEMBI
MPOEKTOB:

1. UccnenoBanue coctaBa
MUHEpaJIbHOU BOBI U
PEKOMEHIAIUY TI0 €€
UCIOJIb30BAHUIO.

2. UccnenoBanue
pa3pyLIAIOIIETO ICHCTBUS
MIPUPOJTHOM BOJIBI HA
CTPOUTEIIbHBIC MAaTEPHAIIBI.
3. CocTaBieHue MpoeKTa
[[BETHUKA/Oropoja/cana B
3aBUCUMOCTH OT COCTaBa
IPOAHATU3UPOBAHHBIX
MOYB.

4. CocraBrieHue
cOaIaHCUPOBAHHOTO MEHIO
Ha JIeHb (HEJeNI0) B
3aBUCHUMOCTHU OT

COJIep KaHMSI XUMUUECKHUX
MaKpO ¥ MHUKPOIJIEMEHTOB

OK 01
OK 02
OK 04
OK 07
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Ne Mozyats / Pe3yabTaT 00yuenust Oneroannie OK
Paszpnen / Tema MepONpUATHS
B MPOAYKTaX MUTAHUS.
5. UccnenoBanue kadyecTna
MMUTHEBOU BOJIBI.
6. Uccnenosanue npod
BOJIOIIPOBOJIHOM BOJIBI HA
npeaMET YCTPaHCHUS
YKECTKOCTH.
7. YcTpaHeHUe )KECTKOCTH
BOJIbI B
CEIIbCKOXO3SIMCTBEHHOMU
NeATEeIIbHOCTH.
9.2 |Pa3nen 9.2. NutepnperupoBath |YueOHO-
HccnenoBanue [ XuMu4ecKue HCCJIeI0BATEIbCKHUT
U XUMHMYECKH |Ipouecchl U ABJIEHHUSA |MPOEKT (C y4eTOM
aHaJImn3 B TexHocepe Oyaymiei
00beKTOB npodeccuoHAIbHOM
TeXHOCpepbl AeSITeJIbHOCTH)
9.2. |OcHOBBI BbINOTHATH NOJTHBII 1. JTaGoparopnast pabora  |[OK 01
1 |naGopaTopHOil |ITUKI «OCHOBHI J1a0OPaTOPHOU
PAKTUKU B HKCIIEPUMEHTAIBHOTO  |IPAKTUKH.
npodeccroHah [MCCIeIOBAaHUS C 2. TunoBsie pacyeThl MO
HBIX COOJI0/IEeHNEM TIpaBUJI  |TEMAaTHUKE SKCIIEPUMEHTA.
naboparopusx |0€30I1acHOTrO 3. 3amaun HA BHIYHCIICHUE

oOpareHus ¢
BEIICCTBAMU U
1ab0paTOpHBIM
000pyTI0BaHHEM

CpPEIHEro 3HaYeHUs
AKCTIEPUMEHTATBHBIX
JAHHBIX, IOTPEIIHOCTH.

4. [IpencraBnenue
PE3yIbTAaTOB SKCIIEPUMEHTA
B pa3nuuHoi hopme
(Tabnuna, rpaduk, OTYET,
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Moay.s / OueHovHbIe
Ne Y Pe3yabTaT 00yyeHus OK
Paszpnen / Tema MepONpUATHS
JOKJIaJ], TPE3CHTAIIHS ).
9.2. | Xumuueckuit  |MccnenoBath 1. 3apgaun Ha onpenenenne |OK 01
2 |aHanmu3 npo0  |XMMHYECKHUH COCTaB MeTaioB, Heoprannyeckux [OK 02
TEXHUYECKOW  |Mpo0 TEXHUYECKOMN aHUMOHOB M oprannueckux |OK 07

BOJIbI

BOJIbI

BCILIECTB B TEXHUYECKOM
BOJIC Pa3HOT'0 Ha3HAUYCHUSI.
2. IIpakTuko-
OpPUEHTUPOBAHHbBIE
TEOPETUYECKUE 3a/1aHHsI Ha
COCTaB BOJIbI M CTIOCOOBI
BBIPA)KEHUS KOHIICHTPALIUN
Y IIEPECUET KOHIEHTPAU
(C ucroap30BaHUEM
HOPMAaTHUBHBIX
JIOKYMEHTOB).

3. Bamanue « XUMUYECKUI
COCTaB TEXHUYECKOM BOJIbI,
THUTI BOJIBI U CIIOCOOBI €€
MPUMEHEHUS» (C
UCII0JIb30BaHUEM
HOPMAaTUBHbBIX
JIOKYMEHTOB).

4. JlaboparopHas pabota
(1a BBIOOD):

— Onpenenenue XJI0pUI0B
METOJ0M TUTPOBAHUS B
TEXHUYECKOM BOJIC;

— OnpeneneHue KeCTKOCTH
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Ne Mozyats / Pe3yabTaT 00yuenust Oneroannie OK
Paszpnen / Tema MepONpUATHS
TeXHUYECKOMN BOJIbI
METOJ0M TUTPOBAHUSI.
9.2. | Xumuueckuit  |MccnenoBath 1. Tect o Teme OK 01
3 |KOHTpPOJIb COJIep/KaHUE «XMMHUYECKUH COCTaB OK 02
KauecTBa YTJIEKUCIIOTO Ta3a B atmocgepHoro Bo3ayxau |OK 07
BO3JlyXa BO3JIyXE BO3/1yXa paboyeil 30HbD».
2. IlpakTuko-
OpUEHTUPOBAHHBIC 3aIaHUSI
Ha XUMUYECKUI aHaTU3
COCTaBa BO3/1yXa.
3. JIJaboparopnas pabota
«OmnpenenexHue
COZIEpKaHUsl YIIIEKUCIIOTO
ra3a B BO3JlyXe
MOMEUIEHUS 3KCITPECC-
METOAOM.
9.2. | Xumunuecknii  |HMccienoBath mpoOsI 1. [IpakTuxo- OK 01
4 |aHamu3 mpo0®  |MarepuagoB opueHTupoBaHHbIe 3a1anus |OK 02
MaTepHUaIOB CTPOUTEIBHO- no xumuieckomy ananuzy |OK 07
CTPOUTENIBHO- |peCcTaBpalMOHHOMN npob MaTepuaaoB
pecTaBpallMOHH |I€ATEeIbHOCTU U CTPOUTEIBHO-
on Jr3aliHa pecTaBpallMOHHOMN

NESITSIIBHOCTH U
3afHa

JEATENBHOCTU U IN3aiiHa.
2. JJabopaTtopHas pabora
(1a BBIOOD):

— Usrorosnenune kpacok
(moxOop MUTMEHTOB U
CBA3BIBAIOIINX BEIIECTB);
— UccnenoBanne CBOMCTB
BSDKYIIMX BELIECTB HA
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Moay.s / OueHovHbIe
Ne Y Pe3yabTaT 00yyeHus OK
Paszpnen / Tema MepONpUATHS
npUMepe TUIca.

9.2. |UccnenoBanue |MccnenoBaTh VYyebHo- OK 01
5 |00beKTOoB XUMHUYECKUU COCTAB uccaenoBaTenbckuil npoekt [OK 02
TexHochepsl  |00beKTOB TexHOChephl |B oOnactu uccnenoBanus |OK 04
Ha [puMepe 00BEKTOB TEXHOC]EPHI. OK 07

TEXHUYECKOU BOJIBI U
MaTepuayioB
CTPOUTEIBHO-
pecTaBpalluOHHOMN
JIEATSIILHOCTH U
nu3aiHa

Bo3MoskHbBIE TEMBI
MIPOCKTOB:

1. KonTpomas kauecTBa
TEXHUYECKOU BOJIBI Pa3HBIX
BHJIOB B COOTBETCTBHUH C
metoaukamu 1mo 'OCT.

2. Co3naHue AeKOpaTUBHOM
MITYKaTyPKHU.

3. [IurMeHTHI B U3IEIUIX
W3 CTEKJIA.

4. UccnenoBanue
pa3pyLIAOLIETO JCUCTBUS
BOJIbI HA CTPOUTEIIbHBIC
MaTepHaJbl.

5. O1eHKa COCTOSTHUS
BO3/yXa paboueli 30HbI
crieruanucera (TeXHoJora,
CTPOUTENS U T.II., C YYETOM
obnacTu
npodecCHOHaTBLHON
NEATEeIbHOCTH ) B
COOTBETCTBHUH C
HOPMaTHUBHBIMH
JTIOKYMEHTaMH.

60




61



	РАБОЧАЯ ПРОГРАММА УЧЕБНОЙ ДИСЦИПЛИНЫ                    ОДП.02  ХИМИЯ
	г. Злынка, 2024 г.
	1. Общая характеристика примерной рабочей программы общеобразовательной дисциплины «Химия»
	2. Структура и содержание общеобразовательной дисциплины «Химия»
	3. Условия реализации программы общеобразовательной дисциплины
	4. Контроль и оценка результатов освоения общеобразовательной дисциплины

