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Ha 0a3e OCHOBHOI'O 0011ero 00pa3oBaHus
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Paccmotpena Ha 3acenanum Pabouas nporpamma y4eOHOH JUCIUTLIMHbI

LIK ob61ieo0pazoBaTebHbIX pa3zpaboraHa Ha ocHoBe TpeboBanmit OI'OC
JUCLUTLIAH COO wu nojoxenuit DOIT COO,
[Ipotokon Ne 8 «{9»@ 2024 . mnpeabsBIsSEeMBIX K CTPYKType, COMEPKAHHIO
[Ipencenarens 4, U pe3yjapTaraM  OCBOEHMsS  yueOHoMH
Aj;() 'CprKOB JACHUIUIMHBL  «XUMHSD» I pealu3allid

v 0o0pa30BaTeabHBIX MPOTPAMM IOATOTOBKH

CIELHAIMCTOB CpelHero 3BeHa Ha 0ase
OCHOBHOTO  ofmiero  o0pa3oBaHHsI  C
NOJIyYEHHUEM CpeIHero ofiiero oopa3oBaHus
no crnemuaneHocTM  CIIO  33.02.01
Qapmanusa, 34.02.01 Cectpunckoe [nerno,
31.02.03  JlabGopatopHasi  JaWarHOCTHKA,
yuebHbix miaaHoB KKBMK, a takxke c
y4€TOM @pUMEpHOM paboyedl MnporpamMMel

ob1eo0bpa3oBaTebHOM JIACIIUTLTAHEL
«Xumusp»  (6aza +  mpodwuap) g
npodecCuOHATBHBIX o0pa3oBaTeabHbIX

opraHu3anui (@I'bOY IO HPIIO,
npoTtokoj Ne 14 ot «30» HosiOps 2022 1.) u
pabounx mnporpamm Bocmutanus KKBMK
2024 rona.

3amecTuTens AMpeKTopa 1o y4ebHoii pabore
(2 N.B. Porapenko
& BTN e 2024 r.

Oprannszanus-paspadoruuk: ['BIIOY «KpacHonmapckuii kpaeBoit 06a30BbId
MEIULMHCKUMN KOJUJIEJDK» MHHHUCTEPCTBA 3JipaBooxpaHeHuss KpacHomapckoro
Kpasi.

CocTaBuTelib:
C.H. UYmunp — npenogaBaTenb XMMHUH, BEICIIAs KBaTNGHUKAIIHOHHAS KATETOPHS.

PenensenTnl:

1. 1.1O. JlykrHOBa — mpenojaBaTelib OTAEIeHUS CPeTHEro NpoPecCUuOHATIBHOTO
oOpazoBanusi KpacHonapckoro ¢unmana ¢eaepaibHOro TrocyAapCTBEHHOIO
OrokeTHOro 00pa3oBaTeNbHOrO YyupekaeHus «PoccHHCKMA 3KOHOMUYECKUH
YHUBEPCUTET MMEHHU I'.B. I'lnexanosa», npernojaaBaresib BBICIIIEH

KBaTU(DUKALMOHHON KaTeropuH.
2. H.H. TTanmxuHckas — HadyaJIbHUK OTAeNa 1o Metoanueckoit pabore I'BIIOY

«KpacHogapckuii kpaeBoil 0a30BBI MEJMIIMHCKUN KOJIIEIK», MPEnoaaBaTeb
BBICUIEH KBATH(PUKAITMNOHHON KaTeTOPHH.



PEIIEH3U S
Ha o yuebHol mucrummae OY /.12 XuMus 1715 crelialbHoCTeH
34.02.01 Cectpunckoe meno (6a3zoBas moaroToBka), 33.02.01 @apmanus (6azosas
noarotoBka), 31.02.03 Jlaboparopras nuaraoctrka (6a30Bas MOATOTOBKA)
paszpaborannyto mpenoaaBarenreM KKEMK
Umuns CeeTinano#t HukonaeBHOR

Peuensupyemas pabouas mporpamma coctaBieHa B coorBeTctBuu ¢ ®I'OC CIIO,
yueOHbIM TmaHoM u nporpammoili Bocmutanus KKBMK mo cmemmamsHOCTSIM 34.02.01
Cectpunckoe geno (6a3zoBas moarotoska), 31.02.03 Jlaboparopuas auarHoctrka (6a3oBas
moArotoBka), 33.02.01 ®dapmarus (6azoBas moarotoeka). OcBoeHnne paboueii IporpaMMEl
OyzmeT cmoco6cTBOBaTh (HOPMHUPOBaHHIO OOLIMX M TMPO(ECCHOHANBHBIX KOMITETSHINH, a
TaKXe JINYHOCTHBIX pe3yabpTaroB, npegycmoTpeHHbsx OI'OC CIIO.

Pabouast mporpamMma BKIIOUAeT B ce0S MOSCHHUTENBHYIO 3aIMCKy, ITacIopT
IIpOrpaMMBbl, COIEp)KaHWE Y4eOHOTO MarepHayia, YCIOBHS pealu3ali OpOrpaMMbl
IOACUMILTAHEL, CIHCOK HCIONb3yeMOM ' II€4aTHOM M  3JIEKTPOHHOM  JIUTEpaTypHl,
TeMaTH4eCKUH IUlaH y4eOHOHW IUCIHUIUIMHBI, IIepedYeHb BOHPOCOB IS NIPOMEXYTOIHOH
aTTecTalluy, KoTopas IMpoBOIUTCS B GopMe 3k3ameHa. [IporpammubIf yueOHBIH MaTepuan
paccuMTaH Ha 2 ceMecTpa, pacIpelelieH C yYeTOM CII0XKHOCTU TeM, HX JIOTHMYeCKOU
IIOCIIEI0BAaTEIbHOCTH U NPOPUIEHOCTH 00yIeHUSI.

Hannas mnporpamma coctouT u3 9 pasgeno: "OCHOBBI CTpOEHHUs BeliecTsa',
"Xumuueckue peakuun', " CTpoeHne U CBOHCTBA HeopraHwdeckux BemectB', "CTpoeHue
U cBoMcTtBa opraHuueckmx BemecTB', "KuHetuueckue H  TepMOIUHAMHUYECKUE
3aKOHOMEpPHOCTH IIPOTeKaHHUs XUMHUYecKHx peaknuit', "JlUcHepcHblE CHUCTEMBI",
"KauecTBeHHBIe peakIWHM OOHApYyKCHHS HEOPraHWYeCKMX M OpraHWYecKHX BellecTB',
"Xumuss B OBITY M IIPOM3BOICTBEHHOM mesaTensHocTH denoseka', "HccnemoBanwe u
XMMHAYECKUAH aHaIu3 00BeKTOB 6rnocdepsnr”.

K monmoxuTenbHbIM acieKTaM pereH3upyeMoi MporpaMmBbl OTHOCSITCS:

— 48TKOCTb, JJOTUYHOCTh U CBSI3aHHOCTH COJIEPIKaHMS Y4eOHOTO MaTepuaa,

— mnoxpoOHas pacupoBKa TEMaTHYECKOrO IJIaHa IO DAa3jIM4YHBIM BHAAM 3aHATHI
(JIeKIuH, TpakTHIeCKUe 3aHATHS); |

—' pa3paboTKa ILIaHWPOBaHWs Yy4eOHOro MarepHaia ¢ yKa3aHHeM MeXIHCIMILTAHAPHBIX
CBA3€EH ¥ CaMOCTOATENbHOM BHEAYIUTOPHOR paboTh! CTYIEHTOB.

Conepxxanne pabodeli mMporpaMMEl OTBEYAaeT COBPEMEHHOMY YPOBHIO XHMHYECKOR
HayKW, OTpaxaeT TpeOOBaHWS, TNpenbsBIieMble K TIpo(ecCHOHATBHON IIOATOTOBKE
MEIUIUHCKUX cecTep U JIabOpaTOPHBIX TEXHUKOB.

Penensupyemasi mporpaMma MOXeT OBITH pEeKOMEHIOBaHa K HCIIOIb30BAaHUIO B
yuebHOM mporiecce KKBEMK mpu nmoaroroeke cryneHToB mo crneruanbHocTsM 34.02.01
Cectpunckoe nemno, 31.02.03 Jlaboparopras nuardoctuka 1 33.02.01 dapmanus.
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IIpenogaBaTens OTHEICHHUS cpennepe{ RBHoro
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Penenzus
Ha pabouyro mporpammy 1o yuebHoi nucuummune OY /A.12 Xumusn
JUTSL CTIeNAaIBHOCTeH (heepaIbHOro rocy1apCcTBEHHOTo 00pa30BaTeNIbHOIO CTaHAapTa
cpemHero npodeccruoHaNTbHOrO 00pa3oBaHus
34.02.01 CectpuHCKOE J€ENO0,
31.02.03 JlabopatopHas JUarHOCTHKA,
33.02.01 ®apmanus
paspaborannyro npenoaaBarereM KKEMK Umunes Ceernanoit HukonaesHoON

Pabouas mnporpamma mpodunpHONW —o00ureoOpasoBarenpHOM  y4ueOHOI
TUCIIUATIINHEL pa3padoTana Ha ocHoBe Tpebopanuit @I'OC COO u nomoxenuit OOII
COOQO, mpenbaBIsSEMBIX K CTPYKTYpe, COAEPYKAHHIO M pe3yibTaTaM OCBOCHUS y4eOHOI
TUCIATUIMHEL «XUMUS» JUIS pealn3aliiid 00pa30BaTeIbHBIX MPOrpaMM IOATOTOBKA
CIIEIIHATHUCTOB CPEIHEro 3BeHa Ha 0a3e OCHOBHOTO 00IIero o6pa3oBaHUs C MOIYYECHUEM
cpennero oduero odpazosanus no cuenuansHocTsM CITIO 33.02.01 ®apmanus, 34.02.01
Cectpunckoe nemno, 31.02.03 JlabopaTtopHas nuarsoctuka, yueOHbix mnaHoB KKBMK, a
TaKke ¢ y9€ToM IpuMepHoi pabodeit mporpaMmsl o0IIeo0pa3oBaTEIbHON TUCIUTIIUHEL
«Xumus» (6aza + npobuis) miIs IpodecCHOHANBHEIX 00pa30BaTeNbHBIX OpraHu3alnit
(®I'BOY AITO MPTIO, mpotokon Ne 14 ot 30 HOostOpst 2022 r.) u pabouux mporpamm
Bocnutanusi KKbMK 2023 rona.

Pabouas nmporpamma paccuutana Ha 144 yaca ayAMTOPHOIO BPEMEHH, B TOM YHCIIE
50 gacoB TeOpeTUUECKUX 3aHATHH (Mekiuii), 82 yaca MpaKkTUIECKUX 3aHSATHH, 12 J9acoB
IIPOMEXKYTOUHOH aTTecTalliu (BKIFOYast KOHCYJIBTAIUH ).

IIporpamMma pazneneHa Ha 2 MOXyJsi: 0a30BBIM W NPUKIATHOM, BKIIFOYAIOIIHH
MIPaKTUKO-OPHUEHTHPOBAHHOE cozep)kaHue, YCUIIMBAIOIIIEE PO UIEHYIO
COCTaBJISIONTYO.

Penensupyemass mnporpamMma BKiIodaeT B ceOd TOSCHUTEIBHYIO 3aITUCKY,
TeMaTHU4eCKUH IIaH, NOApPOOHYH paciiMbpoBKY TeM 3aHATAH pa3IWyHOTO BHUIA
(MeKkImH, ceMUHapbl, MpaKTHUeCKUe 3aHATHS), 00BEM M TEMBI CaMOCTOSTEIBHOM
BHEAyJIUTOPHOM paboThl, CIHUCOK 00S3aTeNbHONM W  JOMOJHUTENBHOW y4ueOHOU
JTUTEPaTYPHI IS IPeToiaBaresyiell ¥ CTYIEHTOB, KOTOPas MOXKeT ObITh UCIIOJIE30BaHa TIpH
TIOATOTOBKE K 3aHATHSIM.

B paboueit mporpamMme ompenesieHbl OCHOBHbIE MOHSTHS, MPOQECCHOHAIILHBIE
YMEHUS ¥ KOMIIETEHIMM CTYJIEHTOB, YEeTKO paccTaBleHbl aKIEeHThl Ha OCHOBHBIE
BOIIPOCHI Kypca, 00JbIlIoe BHUMaHUE YAESISHO OCBOSHUIO Oa30BOT0 YPOBHS 3HAHUH.

Pabowass mporpamma 1o y4eOHOW IUCHUIUIMHE «XHUMUS» CTHWINCTUYECKH WU
CTPYKTYPHO JIOTMYHa, WMEET TMPaKTHUECKYI0 HaIpaBIeHHOCTb, CHOCOOCTBYET
YCIENTHOMY (GOPMHPOBAHUIO TTPO(ECCHOHATIBHBIX YMEHUH U KOMIETeHIIUI CTYIEHTOB,
COOTBETCTBYEeT COBPEMEHHOMY YPOBHIO  pa3BUTHUS XUMHHU U 3aCILy)KUBaer
TIOJIOKUTETFHON OIICHKH.

Haganeuuk otnena mo meroguueckoi pabore KKBMK, £ X/ Z—
[IPEIT0IaBaTeNb BBICIIeH KBATU(UKAIIMOHHON KaTerOpHH H.H. TTamxwnHcKkas

70. 06 A0LY
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IHOACHUTEJIBHASA 3AIITMCKA

PaGouass mnporpamma mnpoduibHONM 00IIe00pa3oBaTeIbHOW  yueOHOM
JTUCHUTUTMHBI pa3pabotana Ha ocHoBe TpeboBanuiit GI'OC COO u nonoxenuit @OI1
COQO, mnpenbsBIsIEMbIX K CTPYKType, COACPKAHUIO M PE3yJibTaTaM OCBOCHHUS
y4eOHON TUCHHUIUTUHBL «XUMUS» IS pealn3aluud 00pa3oBaTENbHBIX MPOTrpaMM
NOJATOTOBKM CIIELIMAJIMCTOB CPEJAHEr0 3B€HAa Ha 0a3e OCHOBHOIO OOIIEro
oOpa30oBaHUs C MOJYYECHUEM CPEIHETO OOIIeTro 0Opa30BaHUS IO CHEIUATBLHOCTSIM
CIIO 33.02.01 ®apmanus, 34.02.01 Cectpunckoe aeno, 31.02.03 JlaGopaTtopHas
nuarHoctuka, yueOnbix mianoB KKbBMK, a takxke ¢ yuéToM npumepHoil paboueit
IPOTpPaMMBbI 00IIIE00PA30BATEIIHFHON TUCITUTIIUHBI « XUMHUs» (6a3a + mpoduis) ais
npodeccuoHanbHbIX 00pa3zoBaTenbHbix opranuzanuii (GI'BOY A0 UPIIO,
npotokosr Ne 14 ot «30» HostiOpst 2022 r.) u paboyux MpPOrpaMM BOCITUTAHHUS
KKBMK 2024 ropa.

VY4eOHbIM IIJIAHOM MPEyCMOTPEHO MPOBEICHUE 3aHATUHN B (popMe JIeKIU U
npakTuyeckux 3aHsaTui. [IpoBejeHUE OTAENBHBIX JA0OPATOPHBIX 3aHSATUH 110
y4eOHOUN TUCHUIIIMHE «XUMUs» He npeaycMorpeHo yueonsiMu tianamu KKBMK
no cneruaibHocTAM 33.02.01 ®apmanus, 34.02.01 Cecrpunckoe aeno, 31.02.03
JlabopaTopHas auarHoctuka. JlaGopaTopHble 3aHSATHS TPOBOISTCA B paMKax
MPAKTUYECKUX 3aAHSATUU.

PaGouast nporpamMma paccuutana Ha 144 yaca ayAUTOPHOTO BPEMEHHU, B TOM
yrcie 50 4acoB TCOPETUUCCKHUX 3aHATHH (JICKIHiT), 82 yaca MPaKTUYECKUX 3aHATHIH,
12 yacoB npomMeKyTOYHOM aTTeCTaluy (BKIIOYasi KOHCYJIbTAIMN).

[Iporpamma pazzeneHa Ha 2 MoayJIsi: 0a30BbINA U MPUKIIATHOM, BKIFOUAOITUN
NPaKTUKO-OPUEHTUPOBAHHOE  COJAEpXaHWE,  yCWIMBaolee  NpoQUIbHYIO
COCTABJISIFOLLYIO.

ba3oBbIit MOTYJIb CONIEPKUT 7 pa3aeiioB:

1. OcHOBBI CTPOCHUS BEILIECTBA;

2. XUMUYECKHE PEaKIINH;

3. CtpoeHue 1 cBONCTBAa HEOPTAHUYECKUX BEILECTB;

4. CTpoeHuE U CBOWMCTBAa OPraHUYECKHUX BEIIECTB;

5. Kunetnueckue u TepMOJMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHMUSI
XAMUYECKUX PEAKIIHIM;

6. JlucnepcHble CUCTEMBI,

7. KadecTBeHHBIC peakiini OOHAPYKEHUSI HEOPTAaHUYECKUX U OPTaHMYECKUX
BEILECTB.

[TpuknagHO MOAYNH BKIIOYAET 2 pasjiena:

8. Xumus B ObITY ¥ PON3BOACTBEHHOH EATEILHOCTH YEIIOBEKA;

9. UccnenoBanue U XUMUYECKUI aHaTU3 00bEKTOB OHOChEpHI.

Pabouass mporpamma mnpeanojaraer yriiyOJI€HHOE W3y4YeHUE IUCLMILIAHBI
«Xumus», Tak Kak npoduib cpeaHero npodecCuoHaIbHOTrO 0oO0pa3oBaHUs 110
cneruanbHOCTAM33.02.01 dapmanus, 34.02.01 Cectpunckoe paeno, 31.02.03
JlaGopaTopHas TuUarHOCTHUKA OMPEEIICH KaK €CTeCTBEHHO-HAYYHBIN.

dopma NMPOMEKYTOUHOU aTTECTALIMU — DK3aMEH.



1. OBIIASL XAPAKTEPUCTHUKA PABOYEN TPOTPAMMBbI
YUYEBHOU JUCHUITJIMHBI
OV .12 Xumust

1.1.MecTO0 AUCHUIUIMHBI B CTPYKTYpe OCHOBHOH oOpa3oBaTejbHOM
MpPOrpamMMmBbl:

VYyeOHass guciuiuimHa «XUMUS»  SABIsETCA  00s3aTENIbHOM  YacThIO
001Ie00pa3oBaTeIbHOI0 yU4eOHOrO IMKIa O00pa3oBaTENbHONH MpOTrpaMMbl B
cootBeTcTBHHM ¢ PI'OC CIIO no cnermumansHocTsaM 33.02.01 dapmanms, 34.02.01
Cectpunckoe aeno, 31.02.03 JlaboparopHasi TMarHOCTHKA.

1.2. leab u nJIaHMPYyeMble Pe3yJIbTAaThl 0CBOEHHS THCIUILIUHBI:

Heanb: QopMupoBanue y CTYIEHTOB XUMHYECKOH  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpPA KaK OCHOBBI TMPUHATHUS PEIICHUN B
JKU3HEHHBIX U TPOU3BOJICTBEHHBIX CUTYallUsIX, OTBETCTBEHHOTO TMOBEIACHUSA B
MIPUPOJTHOM Cpelie.

3amavuu:

1) chopmMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOWIEH Cpelie, LIEJIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHs MPOBOJUTH PACUEThl MO XHUMHYECKUM (QopMysiaMm u
YpaBHEHUSIM XMUMHUYECKMX pEaklvil, IUIAaHUPOBAaTh U HUHTEPIPETUPOBATH
pe3yIAbTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) copmupoBaTh HABBIKM MPOBEACHUS XUMHUYECKUX IKCIIEPUMEHTATbHBIX
MCCIIEIOBAaHUM C COOJTIOJIEHUEM TTpaBUIl 0€30MacHOr0 OOpallleHUs! ¢ BEIIECTBAMU U
71a00paTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHUS aHaJIW3UPOBaTh, OIICHUBAThH, MPOBEPATH Ha
JIOCTOBEPHOCTH ¥ 0000111aTh HH(POPMALIMIO XUMUYECKOTO XapaKTepa U3 pa3IMUHbIX
HMCTOYHUKOB;

5) cdopMupoBaTh yMEHHS TPOTHO3UPOBATH  IOCICACTBUS  CBOCH
NEATETbHOCTH W XUMUYECKUX TPHUPOIHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
ITPOLIECCOB;

6) chopMHupOBaTH TOHUMAHUE 3HAYMMOCTH JOCTHKEHUM XUMUYECKON HAYKH
Y TEXHOJIOTUH JJI PAa3BUTHS COLIMAILHON M MPOU3BOJICTBEHHOM cdep.

B pamkax nporpamMMbl y4eOHOM AUCIUTIIMHBI 00y4arOUIMMHKCS OCBAaUBAIOTCS
CIeAYIONINE MeTanpeAMeTHbIe Pe3yJbTaAThI:

OsnadeHue yHu8epcatbHblMu Y4eOHbIMU NOSHABAMENbHBIMU 0CUCTBUAMU.

a) 0a30BbIC JOTHYECKHUE ACHCTBHUS:

— CaMOCTOSITEILHO (JOPMYJIUPOBATH U aKTYaJM3UPOBATh TPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

— YCTaHaBJIMBATh CYIIECTBEHHBIM NPU3HAK WM OCHOBAHUS Jid CpaBHEHWS,
kiaccudukanuu u 00001IeHMS;

— ONpenensaTh LeNd ACeITEIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUH UX
JIOCTUKEHUS,

— BBISABJISITh 3aKOHOMEPHOCTHU U TPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX;



— BHOCHUTb KOPPEKTHBBI B JICATECIILHOCTH, OIICHMBATh COOTBETCTBUE PE3YJIHTATOB
IEJIM, OLICHUBATh PUCKH TIOCIIEACTBUMN JACATCIBHOCTH;
— pa3BHUBaTh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HCHHBIX TIPOOIIEM;

0) 0a30BbIC UCCIEAOBATEILCKUE ACHCTBHS:
— BJAJCTh HaBBIKAMHU Y4YCOHO-HCCIICIOBATCIIBCKONM M IMPOCKTHOM JIEATEILHOCTH,
HaBBIKAMHM pa3pelieHus mpooiem;
— CIMOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY TOUCKY METOJIOB PEIICHUS
MPAKTUIECKUX 3a]1a4, MPUMEHEHUIO Pa3INYHBIX METO/IOB ITO3HAHMSI,
— OBJAJICHHE BHUJAMHU JCATCIBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHUA, €T0
WHTEPIpPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHI0O B PA3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;
— (hopMHUpPOBaHNE HAYYHOTO THUITA MBITTUICHHUSI, BJIaJICHNE HAYIHONW TEPMUHOJIOTHEH,
KJIFOYEBBIMU IMOHATUSIMU U METOIAMHU;
— CTaBUTh W (QOpMyJIHpPOBaTH COOCTBEHHBIC 3aJadyd B 0O0pa30BaTCIBHOU
JeATEeIIbBHOCTH M )KU3HEHHBIX CUTYyaIUsX;
— BBIABJIITh TPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJu3upoBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBA CBOUX
YTBEPXKJAECHUM, 3a1aBaTh IMapaMeTPhl U KPUTCPHUH PCIICHHS;
— aHaJIM3UPOBATh MOJIYYCHHBIC B X0JI€ PEIICHUS 3aJaul Pe3yJIbTaThl, KPUTHICCKU
OIICHUBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;
— JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHOOPETCHHBIN OTIBIT;
— pa3palarbiBaTh IUIAH pPEIHICHUS MPOOJIEMbI C YUYETOM aHalin3a HMEIOIIUXCS
MaTepHATbHBIX M HEMATEPHUATbLHBIX PECYPCOB;
— OCYIIECTBIIATH IICJICHANIPABICHHBIA ITOMCK IepeHOCca CPEICTB M CIIOCOO0B
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;
— yMeTh TEPEHOCHUTh 3HAHWS B IIO3HABATEIBHYIO M MPAKTHYECKYIO 00J1acTh
JKU3HEICATCIHbHOCTH;
— YMETbh HHTETPUPOBATh 3HAHUS M3 PA3HBIX IIPEAMETHBIX 00IacTei;
— BBIJIBUTaTh HOBBIC UJICH, MTpE/IaraTh OpPUTHHAIIBHBIC ITOIX0/IBI U PEIICHUS;
— CTaBUTh ITPOOJIEMBI U 33/1a4d, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHNUS,

B) paboTa ¢ UHPOpPMaIIUEIA:
— BJAQJCTh HABBIKAMH IOJy4YeHHUS WH(POpMAIMU W3 MUCTOYHMKOB PA3HBIX THIIOB,
CaMOCTOSATEILHO  OCYIIECTBIIATh  TOWCK,  aHaJu3, CHUCTEMATHU3AlHWI0 M|
WHTEPIPETANNIO MHPOPMAIIMH PA3TINIHBIX BUIOB U (hOPM MPEACTABICHUS;
— CO371aBaTh TEKCTHI B PA3IMYHBIX JopMaTax ¢ ydeTOM Ha3HAYCHHS HHPOPMAIINH U
IIEJICBOM  ayaUTOpWH, BBIOWpAs ONTUMAIBHYIO (QOpMy TpPEACTaBICHUS U
BU3YaJTU3aIINH;
— OIICHWBATh JOCTOBEPHOCTh, JIETMTUMHOCTH WH(OpPMAIMU, €€ COOTBETCTBUC
MIPaBOBBIM M MOPAJIBHO-ITHICCKUM HOPMaM;
— UCTIOJIb30BaTh CPeACTBA MHGOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
B PCIIEHWH KOTHUTHMBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX 3a71ad C
coOmoaeHueM TpeOOBaHUN SProOHOMHUKH, TEXHHUKH O€30IacHOCTH, THUTHCHBI,
pecypcocOepexeHus, MPaBOBBIX M ITHUYECKUX HOPM, HOPM HHGOPMAIIMOHHON
0e3011aCHOCTH;



— BJIQJIETh HaBbIKAMH PACIIO3HABAHUS U 3aIIUThl HHGOPMALIMK, HHOOPMAITMOHHON
0e30MacHOCTH JTUYHOCTH.

OsnadeHue yHu8epcanbHbMu KOMMYHUKAMUBHBIMU OCUCHBUIMU:

a) oOlIeHHE:
— OCYUIIECTBJISITh KOMMYHUKAIIMH BO BceX chepax >KU3HU;
— pacro3HaBaThb HEBepOaJbHbIE CpEJICTBA OOIIEHMs, IMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh MNPEANOCBUIKM KOH(MIMKTHBIX CHUTyalUd |
CMSTYATh KOH(JIUKTHI;
— BJIJICTh PA3IMYHBIMU CLIOCOOaMU OOLIECHUS U B3aUMOICHCTBHS;
— aprYMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(QINKTHBIC CUTYaIlUH;
— Pa3BEpHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHSI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

0) coBMecCTHAs JIeSITCIbHOCTD:
— TNOHMMATh WM HCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW WM WHIUBUILYAIbHOU
paboThI;
— BBIOMpaTh TEMATHKy W METOJbl COBMECTHBIX JCHCTBHUH C y4eToM OOIIHMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€Ha KOJUIEKTHUBA,;
— [OpUHUMATh UEIM  COBMECTHOM  JIESITEIBHOCTH, OPraHU30BBIBaTH WU
KOOPJIMHUPOBATh ACUCTBUS IO €€ JOCTHIKEHHUIO: COCTaBIAATh IIIAH JCHCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMHA YYaCTHHUKOB, OOCYXAaTh pE3yJbTaThl
COBMECTHOM padoThI;
— OLIEHUBATh KAYECTBO CBOETO BKJIAJa M Ka)XIOr0 y4aCTHHKA KOMaHIbl B OOIIWI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;
— mpeajaratb HOBBIE TMPOEKTHI, OLCHUBAaTh MJAEU C TMO3UIUU HOBHU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;
— KOOPAMHUPOBATH U BBIINOJIHATH padOTy B YCIOBHUSIX PEAIbHOTO, BUPTYAIbHOIO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;
— OCYILECTBIISITh IO3UTUBHOE CTPATETMYECKOE MIOBEACHNE B PA3JIMYHbBIX CUTyaLUsX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

Osnaodenue yHUBEPCANbHBIMU Pe2YTAMUGHBIMU OCUCMBUIMU.

a) caMOOpraHU3aIus:
— CaMOCTOSITEJIBHO OCYIIECTBIATh ITO3HABATENBHYIO JIE€ATEIBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa3oBaTebHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;
— CaMOCTOSITENIbHO COCTaBJIATH IUIAH PELICHUS MPOOJIEMBbl C YYETOM HMMEIOIIHNXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;
— J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;
— pacIIUpATh PaMKU y4eOHOTO MIPeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUN;
— Jle7laTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;
— OIICHUBATh IPUOOPETCHHBIN OTIBIT;
— Cc1ocoO0CTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO MIMPOKON 3PYIULIUU B Pa3HbIX
001acTax 3HaHWU, MOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTeNbHBIM M KyJIbTYpPHBI
YPOBEHb;

0) CaMOKOHTPOJIb:



— JaBaTh OILIEHKY HOBBIM CHUTYallMsiIM, BHOCHTb KOPPEKTHUBBI B JAESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

— BJIQJIETh HABbIKAMH MO3HABATENLHON PEeQIIEKCUU KaK OCO3HAHHUS COBEPILIAEMBIX
JEUCTBUN U MBICIIUTENBHBIX MPOIIECCOB, UX PE3yJIbTaTOB U OCHOBAHMIA;

— HUCMOJIb30BaTh TpHEMbl pedeKcuu I OLEHKW CUTYyallud, BhIOOpa BEPHOIO
pelieHus;

— YMETb OLIEHWBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS M0 UX CHIKEHUIO;

B) HYMOLMOHAIBHBIN VHTEIUIEKT, IIPEAIIOIAT A0 I
c(OpPMUPOBAHHOCTD:
— CaMOCO3HaHMsl, BKJIKOYAIOLIEr0 CHOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHHE, BUJETh HAIPABIECHUS PA3BUTHA COOCTBEHHOW AMOLIMOHAIBLHOMN cepsl,
OBITH YBEPEHHBIM B ce0€;
— CaMOpEryJIMPOBaHUs, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEIECHHE, CIOCOOHOCTh aJanTUPOBATHCS K
HAMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;
— BHYTPEHHEM MOTHBAIMM, BKIJIIOYAIOLIEH CTpEMIIEHHE K JOCTH)KCHUIO LETU U
yclexy, ONTUMH3M, MHUIMATUBHOCTh, YMEHHUE JEMCTBOBATh, UCXOJS U3 CBOUX
BO3MOKHOCTEH;
— HMIATHUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBATH €T0 TPU OCYIIECTBICHWHM KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYBCTBHIO U COIEPEKUBAHUIO;
— COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOILIEHHUS C
JIPYTUMU JTIOAbMU, 32800 TUTHCS, MPOSIBISATH MHTEPEC U pa3periaTh KOH(IUKTHI;

) OpUHATHE Ce0s U IPYTUX JTIOJICH:
— IPUHUMATh ce0sl, IOHUMas CBOU HEJOCTATKU U TOCTOMHCTBA;
— MPUHUMATh MOTHBBI W apTyMEHTHI JIPYTUX JIOJIEH MPH aHAINW3€ PE3yIbTaToB
JeSITeJIbHOCTH;
— MIPU3HABATh CBOE MPABO M MPABO JAPYTHX JIOJEH Ha OIINOKU;
— pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIMHU APYTOro YeIOBEKa.

B pamkax nporpamMmbl yueOHOM TUCITUTIITMHBI 00YYarONUMUCS OCBAUBAIOTCS
CJIEIyIOIIME NMPeIMeTHbIE Pe3yJIbTAThI:

1) chopMUpOBaHHOCTh MPEACTABICHUN: O MaTEpUAIbHOM €IWHCTBE MUPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SBJIICHUW MPUPOJBI; O MECTE€ W 3HAYECHHUU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ pOJM B OOECIEeYEHUH YCTOMYMBOTO
pPa3BUTHS YEJIOBEUECTBA: B PEIICHUH MPOOJIEM 3KOJIOTHYECKON, SIHEPreTUHUECKON 1
NUIIEBOI 0€30MacCHOCTH, B Pa3BUTUM MEIULMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHHUKOB SHEprud, B o0ecrieueHnun pPalMOHAIBHOIO
IPUPOAOIIOIb30BaHUS, B (POPMHUPOBAHUM MHUPOBO33PEHUSI U OOIIEH KYJIbTYpbI
YeJIOBEKa, a TAKXKE AKOJOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBbIO
Y IIPUPOJHOM CpEJIE;

2) BIaJCHUE CHUCTEMOW XHWMHYECKHUX 3HAHUM, KOTOpas BKIKOYAET:
OCHOBOIIOJIAralolie IMOHATUS (JIOMOJHUTEIPHO K CHCTEME MOHSITHH 0a30BOTO
YPOBHSI) - U30TOIbI, OCHOBHOE U BO30YXKJIEHHOE COCTOSIHME aTOMa, THOPHUIA3AITIS
aTOMHBIX OpOWTaNiel, XUMHUYECKasi CBsI3h («G» U «M» -CBA3b, KPATHBIE CBS3H),
MOJISIpHAs KOHUEHTpalus, CTPYKTypHas QopMyna, wu3zomepus (CTpyKTypHas,
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reoMeTpuyeckas (IUC-TPAHC-U30MEPHSs), TUIBI XUMHUYECKUX peakuuid (romo- u
reTeporeHHbIe, 00paTuMbIe M HEOOpaTUMBIE), PACTBOPHI (MCTHHHBIE, THUCIIEPCHBIC
CHCTEMBI), KPUCTAJUIOTHAPATHI, CTENEHb IUCCOIMAIMM, DJIEKTPOJIU3, KPEKHUHT,
pUGOPMHUHT); TEOPUH W 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PCHUCCKHE 3HAHMS,
JeKalMe B OCHOBE IMOHUMAHHS NPUYUHHOCTH W CHCTEMHOCTH XUMHYECKHX
SIBIICHUH, COBPEMEHHBIC TMPEACTABICHUS O CTPOCHHM BEIECTBA Ha AaTOMHOM,
MOJICKYJISIPHOM W HaIMOJICKYJSIPHOM YpPOBHSX; MPEACTaBICHHUS O MEXaHHU3Max
XUMUYECKUX PEAKIUN, TPMOTMHAMHUYICCKUX M KHHETHIECKUX 3aKOHOMEPHOCTSIX FX
MPOTEKaHWsI, O  XWMHUYECKOM  pPaBHOBECHH,  JUCHEPCHBIX  CHCTEMaX,
(dakToNOTUYECKHE CBEACHHS O CBOICTBaX, COCTaBe, MOJy4YeHHUH U O€30MacHOM
WCITOJIb30BAaHUY BOXKHEHUININX HEOPTAaHUYECKUX W OPTAHUUYECKHUX BEIIECTB B OBITY H
MIPAKTUIECKOM JEATETHPHOCTH YETIOBEKA; OOIINX HAYIHBIX MPUHITUTIAX XUMHUYECKOTO
IPOM3BOJICTBA (HA MPUMEpPE MPOU3BOACTBA CEPHOIM KHCIOTHI, aMMHUaKa, METAHOJIa,
nepepadoTKu HEPTH);

3) chopMHUpPOBAHHOCTH YMEHUUW BBIABISTH XapaKTEpHbIC TMPU3HAKUA W
B3aMMOCBSI3b M3YUYECHHBIX MOHSITHH, MPUMEHSITh COOTBETCTBYIOIIME TMOHSATHUS MPH
ONKMCAHUM CTPOEHUS M CBONCTB HEOPTAHMUYECKHX M OPraHUYECKUX BEIIECTB M MX
MPEBPAICHUI; BBISBISATh B3aUMOCBSI3b XMMHUYECKHUX 3HAHUM C TOHSATHUSMU H
MPEACTABICHUSIMU JIPYTUX TPEIMETOB i 00Jieeé OCO3HAHHOTO TMOHUMAaHUS U
OOBSICHEHHSI CYIIIHOCTH MAaTePHAILHOTO €TMHCTBA MUPA; UCTIOIB30BaTh CUCTEMHBIC
XUMUYECKHAC 3HAHUS JJI1 OOBSICHEHUS W TPOTHO3UPOBAHMS SIBICHUN, MMEIOIINX
€CTECTBEHHOHAYYHYIO MIPUPOAY;

4) chopMHPOBAHHOCTh YMEHUN HCTOIB30BaTh HAUMECHOBAHHUS XMMHYECKUX
COCTMHEHUM MEXIYHApOJAHOTO COI03a TEOPETUYECKOW W TPUKIAAHOW XUMHUU H
TPUBUATILHBIC HA3BaHUS BEIIECTB, OTHOCIIMIMXCA K M3YYCHHBIM KJaccaM
OPTraHMYECKUX W HEOPTaHWMUYECKUX COCAMHCHHM; WCIOJIb30BaTh XHWMHUYECKYIO
CUMBOJIMKY JUIsl COCTaBJICHUS (POPMYJT HEOPTAHUUYECKUX BEIIECTB, MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEIETHBIX) (POPMYJT OPraHNIECKUX
BEII[ECTB;, COCTaBIISATh YPaBHEHUS XUMUYECKUX PEaKIUid M PacKpbIBaTb HX
CYUIHOCTb: OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui MOCPEJICTBOM
COCTaBJICHHSI AJICKTPOHHOTO OallaHca 3THX PEaKIUi; peakiuil MOHHOTO OOMeHa
MyTeM COCTaBJICHUS WX TOJIHBIX U COKPAIICHHBIX MOHHBIX YPAaBHEHMUIA;, PEaKIIHi
THIIPOJIN3a, peaklnii KOMIUIEKCOOOpa3oBaHus (Ha MpUMeEpPe THIPOKCOKOMITIIEKCOB
IIUHKA U aJTIOMHUHWS ); TTIOATBEPKIATh XapaKTEPHBIE XHMHUYECKUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMH OSKCIEPUMEHTAMH ¢ 3alUCAMH YPAaBHECHUH XHUMHYECCKUX
peaKkuui;

5) cdhopMUPOBAaHHOCTh YMEHHUH KiIacCHU(PHUIIMPOBATH HEOPTaHUYECKHE WU
OpPraHUYECKHE BEIIECTBA M XWMHUYECKHE PEaKIMh, CaMOCTOATEIHHO BHIOMPAThH
OCHOBAHMSI M KPUTEPHUH I KIACCUPUKAIMKN U3YIACMBIX XUMUYCCKHX OOBCKTOB;
XapaKTEepPU30BaTh COCTAB M BAKHEWINIME CBOMCTBA BEIIECTB, MPHHAICKAIINX K
OTIPEJICTICHHBIM KJIacCaM W TPyIIaM COeIuHEHUHN (IPOCThIE BEIECTBA, OKCHIBI,
THAPOKCHUIBI, COJTN; YTIEBOAOPOIbI, TPOCTHIE A(UPHI, CIIUPTHI, PEHOIIBI, AJTbICTH/IBI,
KETOHBI, KapOOHOBBIC KHCIOTHI, CJIOXKHBIE IUPHI, KUPHI, YTIEBOIbI, AMHHBI,
AMUHOKHUCIIOTHI, OCTIKH); TPUMEHSTh 3HAHUS O COCTABE M CBOWCTBAX BEIIECTB IS
HKCIEPUMEHTAIbHOW MPOBEPKM THUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH



MPOTEKAHUSI XMMHYECKHX pEaKUUMd M MPOTHO3UPOBAHUS BO3MOXKHOCTEM HX
OCYILECTBIICHUS;

6) copMupOBaHHOCTh YMEHUU MOATBEPKIATh HAa KOHKPETHBIX MpHUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHONU CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUN OT
KPaTHOCTH M THUIA KOBAJIEHTHOM CBS3U («G» M «TT»-CBS3M), B3AUMHOT'O BIIUSHUS
aTOMOB U TPYIIl aTOMOB B MOJIEKYJIaX; a TaKXe OT OCOOCHHOCTEH peaiv3aluu
Pa3JIMYHBIX MEXaHU3MOB IIPOTEKAHUS PEAKIINIA;

7) chOpMHUPOBAHHOCTh YMEHHUN XapaKTEPHU30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM M BO30Y)KIIEHHOM COCTOSIHUM) M HOHOB XHMHYECKHUX
aneMeHToB 1-4 mepuonoB Ilepuommueckoit cucremsl J[.M.MenneneeBa u ux
BAJICHTHBIC BO3MOXXHOCTH, HCIOJB3Ys TMOHATHS «S», «P», «d-3IEKTPOHHBIC
OpOUTaNIM, SHEPreTUYECKUE YPOBHU; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHMS
CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU COCIUHEHUH IO MeproiaM U
rpyImam;

8) BiIaJleHWE CUCTEMOW 3HAHM O METOAAX HAYYHOTO NO3HAHUs SIBJIECHUUN
MPUPOJIbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX M YMEHHUSIMU MPUMEHSTH 3TH
3HaHUS TPU HKCIEPUMEHTAIBLHOM HCCIEIOBAHUM BEIIECTB U ISl OOBACHEHUS
XUMHUYECKUX SIBIICHUM, UMEIOIUX MECTO B MPUPOJE MPAKTUUECKON AeATEIbHOCTH
YeJI0OBEKa U B MOBCEIHEBHOM JKH3HHU;

9) chopMHpPOBAaHHOCTL YMEHUW MPOBOAUTH PACUEThl IO XUMHUYECKUM
dbopmyliaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMI C UCIOIb30BaHUEM (PU3HUECKUX
BENMYMH (Macchl, O0ObeMa Ta30B, KOJMYECTBA BEIECTBA), XaPAKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKJICHHID XUMHUYECKOU
dbopMyIIbl BElIecTBa; pacyeThl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOIYKTa
peaKuuu, €CIU OJJTHO U3 UCXOHBIX BEUIECTB JJAHO B BUJIE PACTBOPA C ONIPEACICHHOM
MacCOBOM J10J1€¥ paCTBOPEHHOTO BEIIECTBA WK JaHO B U30BITKE (MMEET MPUMECH );
pacdyeTbl MacCOBOM WM OOBEMHOM JIOJIM BBIXOJA MPOJYKTa PEaKIMH; PacyeThl
TEII0BOro 3P ¢eKra peakinii, 00beMHBIX OTHOIIEHHI ra30B;

10) cdopmMupoBaHHOCTH YMEHHI MPOTHO3UMPOBATh, AHAIM3UPOBATH U
OLICHUBATh C IIO3UIMI DKOJIOTMYECKOW OE€30MacHOCTH MOCIEACTBUS OBITOBOM U
MPOU3BOJICTBEHHOM JICSATEILHOCTH YEJIOBEKA, CBI3AHHOM C MepepadOTKOM BEIIECTB;
WCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHSATUSI TPAMOTHBIX pPelIeHUuN mpolemM
B CUTYallUsIX, CB3aHHBIX C XUMHEH;

11) chopmMupoBaHHOCTH YMEHHUI CAMOCTOSTENILHO TJIAHUPOBATH U TPOBOAUTH
XUMUYECKUN AKCIIEPUMEHT (TIOJyYeHHE W U3YYCHUE CBOMCTB HEOPTaHUYECKUX U
OpTraHUYECKUX BEIIECTB, KAYECTBEHHbIC PEAKIUU YTIIEBOJOPOJOB Pa3IMUYHbBIX
KJIACCOB W KHUCJIOPOACOJAEpKAIUX  OPraHMYECKUX  BEIIECTB, pEUICHUE
AKCIEPUMEHTAIIbHBIX 3a7a4 10 PACMO3HABAHUIO HEOPTAHUYECKUX U OPTaHUYECKHUX
BEIIIECTB) C COOJIOJICHHEM IIpaBHJI OE30IIACHOTO OOpaIlleHHS C BEIISCTBAMHU U
nabopaTopHbiM  o0opynoBaHuEeM,  (HOPMYIUPOBATH  IIEIM  KCCIICTOBAHUS,
MPEAOCTABISATh B PA3IMUHON (hOpMeE pe3yIbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U
OIICHUBATh UX JIOCTOBEPHOCTH;

12) copMupoBaHHOCTH YMEHHMM OCYIIECTBIIATH II€JICHANIPABICHHbBIN MOUCK
XUMHUYECKON MH(POpMAIIK B PA3IMYHBIX UCTOYHUKAX (Hay4dyHasi M yueOHO-Hay4YHasl
JUTEpaTrypa, CpeacTBa MaccoBod HH@opManuu, cetb HWHTEepHET U Apyrue),
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KPUTUYECKHA aHAIM3UPOBATh XMMHUYECKYI0 WH(MOpMaIMIo, nepepadaTsiBaTh €€ U
UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABJIEHHON yueOHOM 3a1aueii;
13) chopmMupoBaHHOCT, yMEHUN OCO3HABaTh OMACHOCTHh BO3ICHCTBUSA Ha

JKUBBIC OpPIraHU3MBbI

OIIPCACIICHHBIX BCHICCTB,

IIOHHMMAasa CMBICI II0Ka3aTCJId

HpC,ZIeJII)HOI?I I[OHYCTHMOﬁ KOHIOCHTpAIUKU, W IIOACHATH HaA IIPpUMCpaxXx CITOCOOBI
YMCHBIICHUA H IIPCAOTBPAILLICHHUA HUX BPCIHOIO BO?)I[CﬁCTBHSI Ha OpraHu3m

YCJIOBCKaA.
Koxn IInanupyemble pe3yJbTaThl 0CBOCHHUS AUCHUIITHHBI
HaHMeHOBaHHe
q’OPM“pyeMH“X O06mue JMCcuMILIAHAPHBIE
KOMIIeTeHIU
OK 01. B YacTH TPYAOBOIO | - BJaJI€Th CHCTEMOI XUMUYECKUX 3HAHUI, KOTOpas
Bri6upats BOCIIMTAHUS: BKJIFOYAET: OCHOBOIIOJIAraroIue TOHATHS
CHOCOOBI - TOTOBHOCTb K TpPYAY, | (XUAMUYECKHIA DJIEMEHT, aTOM, JJIEKTPOHHAs
peuieHus 3a1a4 | OCO3HaHUE LIEHHOCTH | 000JI0YKa atoma, S-, P-, d-3JIeKTpOHHbBIe OpOUTaIN
npodeccroHaIbH | MacTepCTBa, TPYAOII00HE; aTOMOB, WIOH, MOJIEKYJIa, BaJICHTHOCT,

o ACATCIIBHOCTH
IMPUMCECHUTCIIBHO K
Ppas3INdIHbIM
KOHTCKCTaM

- TOTOBHOCTh K AaKTUBHOM

TS TEIIBHOCTH
TEXHOJIOTUYECKOM u
COLMAIIbHOU
HaIPaBJICHHOCTH,
CIIOCOOHOCTh MHHIIMAPOBATH,
TUTAHUPOBATh u

CaMOCTOSITECIIbHO BBIIIOJIHSATh
TaKyIo JCSTeIbHOCTD,

- HUHTEpPEC K pas3IdnYHbIM
chepam mpodeccruoHaTbHOM
NEATEIBbHOCTH,

Osaaaenue
YHHMBeEpPCaJIbHbIMH
Y4eOHBIMHU
NMO3HABATEJIbHBIMH
JeUCTBUSIMM

a) 0a3oBble JOTrHYeCKHE
JIEUCTBUA.

- CaMOCTOSTEILHO
hopmyaupoBaTh H
aKTyallu3upoBaTh MNpoOIEMYy,
paccMaTpuBaTh ee
BCECTOPOHHE,;

- yCTaHaBIMBATh

CYHIGCTBGHHBIﬁ IPpHU3HAK WA
OCHOBaHUA IJid CpPAaBHCHUA,

KJIacCU(PUKAITIHI u
00001IEeHHS;

- OTIPENIETISATh ()71
JIEATEIIbHOCTH, 3aaBaTh

rmapamMeTpsl U KPUTEPUH HX
JOCTHKEHHS,;

NEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHMUS,
XUMHUYECKasd CBSA3b, MOJIb, MOJIIPHAs Macca,
MOJISIDHBI ~ 00BEM,  YIJIEpOJIHBIA  CKelleT,
(GyHKIMOHATBHASL TPYINA, pPaguKall, H30MEPHS,
HU30MEpPBl, TOMOJIOTMYECKUH  psiA, TOMOJOTH,
YII€BOAOPOABI, KHUCIOPOA- M a30TCOAEpIKaLIUE
COeZIMHEHUs, OMOJOIMYECKH aKTHBHBIE BEIIECTBA
(yrneBoabl, >KHMpbl, O€JIKH), MOHOMEp, IOJUMED,
CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMS, KPUCTAJUIMYECKAs PEUIETKA, THIIBI
XUMHYECKHUX peakuui (OKHCIUTENBHO-
BOCCTAHOBUTEJIBHBIE, 3K30- M 3HJIOTEPMHUYECKUE,
peakuuu MOHHOT'O oOMeHa), pacTtBop,
JJIEKTPOJINTHI, HEJIEKTPOJINTHI,
JJIEKTPOJIUTUYECKAs JUCCOLMALUA, OKHUCIIUTEID,
BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEAKIINH,
XMMHUYECKOE paBHOBECHE), TEOPUM U 3aKOHBI
(Teopusi XMMHMYECKOTO CTPOEHUS OPraHUYEeCKHX
BEILIECTB AM. byrneposa, Teopus
JIEKTPOJIUTUYECKON JUCCOIMAINH,
nepuoanueckui 3akoH [[.M. Menneneesa, 3aKoH
COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3BIK XMMMHU, (PaKTOIOrHYEeCcKHe
CBEJICHUS O CBOMCTBAax, COCTaBe, IOJIYYCHUU U
6e30macHOM UCIIOJIb30BaHUU BaXHENIINX
HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB B OBITY
U NIPAKTUYECKOU NEATEIbHOCTH YETI0BEKA;

- yYMEThb BBIIBJIATH XapakTEpHbIE MPU3HAKUA H
B3aUMOCBA3b W3YYCHHBIX IIOHATHUN, NPUMEHSITH
COOTBETCTBYIOIIME TMOHATHS NPU  ONHCAHHUH
CTPOECHHSI M  CBOMCTB  HEOPraHMYECKUX W
OPraHWYECKHX BEIIECTB W HUX NPEBPAILCHHUI;
BBISBJIATh B3aMMOCBS3b XMMHYECKUX 3HAHUU C
MOHATUAMM W TPEACTABICHUSIMH  JPYTUX
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- BBISIBJISITh 3aKOHOMEPHOCTH
il MPOTUBOPEUUS B
paccMaTpUBAEMBIX SIBJICHUSIX;
- BHOCHUTb KOPPEKTHBBI B
JIeSITEIbHOCTD, OLICHUBATh
COOTBETCTBUE  PE3YJIbTATOB
LIeJIAM, OLICHUBATh  PUCKHU
MOCJIEICTBUN ACATCIBHOCTH;
- pa3BUBaThb  KpEaTHUBHOE
MBIIUICHUE TPU  PEHICHUHN
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe

HcCIeI0BaTeIbCKIe
JelcTBHUA:

- BJIAJICTh HAaBBIKAMU y4eOHO-
HCCIIeI0BaTEIbCKOM u
MPOEKTHOMN JIeSITEILHOCTH,
HaBBIKAMHU pa3pelieHus
npo0Jem;

- BBISIBJIATD MPUYHUHHO-
CJIeICTBEHHEBIC CBS3U u
AKTyaJIN3UPOBATH 3ajauy,
BBIIBUTaTh  TUIOTE3y €€
pelIeHus, HaxOJINTh
apryMeHTBI JUTSE
JIOKa3aTeabCTBa CBOHMX
YTBEPKICHUM, 3a71aBaTh
rnapamMeTpbl U  KpUTEpUHU
pELICHHUS;

- aHAJIM3UPOBATh MOJTYyYEHHBIE
B XOJI€ pELICHHS 3aJa4d
pe3yJIbTaThl, KPUTHUYECKU
OILICHUBATh 1704
JIOCTOBEPHOCTb,

MIPOTHO3UPOBATH U3MECHEHHE B
HOBBIX YCIIOBHUSX;

- YMETh IEPEHOCHUTH 3HAHUS B
M03HABATEIHHYIO u
MPaKTUYECKYIO obnacTu
KHU3HECATEIbHOCTH;

- yMeTh  HWHTETPUPOBATH
3HAHUS u3 pa3HbIX
MPeAMETHBIX 00J1acTe;

- BBIIBUTATh HOBBIE WJIEH,
npeaiarath  OPUTHHAILHBIC
MOIXOJIbI U PEIICHUS;

- CIIOCOOHOCTH MX
HCIOJIb30BaHUS B
MO3HABATEIILHOU 1
COLIMATTLHOM MTPAKTHKE

€CTECTBCHHOHAYYHBIX IIPEMETOB;

- YMEThb HCIIOJIb30BaTh HaVMEHOBAHUS
XUMHMYECKHX  COCOUHEHMM  MEXAYHapOIHOIO
COH03a TCOPETUYECKOM M INPUKIAJTHOM XUMUU H
TPUBUAJIBHBIE HAa3BaHMs BAKHEHIIMX BEIIECTB
(3THnNEH, allCTHIIEH, TJIMLIEPHH, dbenou,
¢dopmanpaerui, yKCycHas KUCJIOTa, IJIMIMH,
YTrapHBIN ra3, YIIEKUCIbIM ra3, aMMHaK, ramieHas
U3BECTh, HETallleHas W3BECTb, IIUTbEBAs CONA U
JPYTUX), COCTABIATH (HOPMYIIBI HEOPTaHUYECKHUX U
OpPraHUYECKUX BEILECTB, YPABHCHMSI XUMHUYECKHX
peakiuii, OOBACHATH UX CMBICI; HOJATBEPKIATH
XapaKTepHble XMMHMYECKHE CBOMCTBA BEILECTB

COOTBETCTBYIOIINUMH AKCIIEPUMEHTAMHU u
3aMnMucsSIMH YpPaBHEHUN XUMUYECKUX PEaKLIUid;
- yMeTh  YyCTaHABJIMBATh  MPUHAMICKHOCTH

W3YYCHHBIX HEOPraHUYECKUX M OPraHMYeCKUX
BEIIECTB K OMNPENECIEHHBIM KJaccaM M TpyIIam
COCAMHEHMH, XapakTepu3oBaTb HX COCTaB U
BOXHEHIINE  CBOMCTBA;  ONPENETATh  BHJbI
XUMUYECKUX CBs3ed  (KOBajJeHTHas, WOHHaH,
MeTaJuIn4ecKas, BOJIOpPOJIHAs), THIIBI
KPUCTAJUTMYECKHUX peueToK BCILIECTB;
KJIACCU(PUIIUPOBATh XUMHUECKHE PEAKIUU;

- chopMupoBaTh MPEACTABIACHUS: O MaTEPUATHLHOM
CIMHCTBE MHpA, 3aKOHOMEPHOCTSIX u
MO3HABAEMOCTH SBJIEHUW NPUPOIBI; O MECTE U
3HAQYEHUHM XUMHH B CUCTEME €CTECTBEHHBIX HAYK U
€e poiau B OOECNEYCHUU YCTOWYUBOTO Pa3BUTHUS
YeJIOBEYECTBA: B peleHumn npo0iem
SKOJIOTUYECKOM, DSHEPreTHYEeCKOM W MHUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JIaHUN
HOBBIX MaTe€pUaJIOB, HOBBIX UCTOYHUKOB SHEPIUU,
B obecreueHHn PalMOHAIIBHOTO
MPUPOIONOJIH30BAHUS, B hopmupoBaHUHU
MHPOBO33PEHUS U OOIIel KyIbTyphl YelOBEKa, a
TaK)Ke DKOJOTMYECKH 00OCHOBAHHOI'O OTHOIICHHS
K CBOEMY 3JI0POBBIO U IIPUPOJHON Cpelie;

- BJIQJIETh CUCTEMOW XMMHYECKUX 3HAHUM, KOTOpast
BKJIIOYAET: OCHOBOIIOJIararoIiue MOHSTUS
(TOTIOTHUTENIBHO K CHUCTEME TMOHATHM 0a30BOTO
YPOBHS) - H30TOMBI, OCHOBHOE U BO30YXIIEHHOE

COCTOSIHME aTroma, TuOpuau3anusi aTOMHBIX
opOuTanelf, XuUMHUYecKass CBA3b («O» U «II»,
KpaTHbIE CBf3M), MOJISIpHasi  KOHIIEHTpaIus,

CTpYKTypHasi ¢opmyna, U30MepHs (CTPYKTypHas,
reoMerpuyeckas (LHUC-TPaHC-U30MEPHUS), THUIIBI
XUMHUYECKUX PEAKIUN (FOMO- M TIeTEpOTreHHBIE,
oOpatuMble W HEOOpaTUMBIE),  PacCTBOPHI
(ucTuHHBIE, JUCTIEPCHBIE CHCTEMBI),
KpUCTAIJIOTUAPATHI,  CTENEHb  JUCCOLUAIUH,
JIEKTPOJIN3, KPEKUHT, pUGOPMHUHT); TEOPUH U
3aKOHBl, 3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKHE
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3HaHHUA, JeKalme B OCHOBC€ IIOHHUMAaHHuA
NPpUYNHHOCTHU )51 CUCTEMHOCTHU XUMHYCCKHUX
fIBHeHHI;'I, COBPCMCHHBIC OpeaACTaBICHUA 0
CTPOCHUHU BCIICCTBA HAa aTOMHOM, MOJICKYJIAPHOM
U HaIMOJICKYJIAPHOM YPOBHAX; IIPEACTABICHUA O

MEXaHHu3Max XHMHUYCCKUX peaKI_[I/II;'I,
TEPMOANHAMHUYCCKUX n KHHETHYCCKHUX
3aKOHOMCPHOCTAX HX IMPOTCKAHUA, O XUMUYCCKOM
PaBHOBECHH, JUCIICPCHBIX CHUCTEMaAX,

(aKTOIOTrMUECKUE CBEIEHUS O CBOMCTBAX, COCTABE,
MOJIyYeHUH ¢ 0OEe30MacHOM  HCIOJIb30BAHHUU
BOKHEHIINX HEOPTraHWYECKUX W OPTraHUYSCKUX
BELIECTB B OBITY U MPAKTUYECKOU IESATEIbHOCTH
YeloBeKa;  OOmMMX  HAYYHBIX  IPHUHIUIAX
XUMHYECKOTO  TPOU3BOACTBA (HAa  MpuUMeEpe
IIPOM3BOJICTBA  CEPHOM  KHUCIOTBI, AaMMMaKa,
MeTaHoJ1a, epepaboTKu HEPTH);

- YMETh MPOBOJUTH PACUEThl MO XUMHYCCKHM
(dbopMyliaM U ypaBHEHUSIM XUMUYECKUX pEaKLUi ¢
WCIIOJIb30BaHNEM (DU3UYECKUX BEITUYHH (MACCHI,
o0Bema ras3os, KOJIMYECTBA BEIIECTBA),
XapaKTEepU3YIOIIUX BELIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: PacyeThl M0 HAXOXKICHUIO XUMUYECKOU
(dbopMyIIbI BemIecTBa; pacdeThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa PEaKIMH, €CIH
OJIHO M3 UCXOJHBIX BELIECTB JJaHO B BUJIE pacTBOPA
C OIPEACIICHHOW MacCOBOM J10JIEW PaCTBOPEHHOIO
BEILIECTBA WJIM JIaHO B M30BITKE (MMEET MPUMECH ),
pacyeTsl MacCOBOM WJIM OOBEMHOM JIOJIU BBIXOJIA
MPOJYKTa PEaKlUy; pacueTsl TeraoBoro 3ddexra
peakiuii, 00bEMHBIX OTHOIIICHU Ta30B;

- yMEThb BBIABIATH XapaKTEpHblE MPHU3HAKU U
B3aMMOCBSI3b W3YYCHHBIX TIOHATHW, MPUMCHSTH
COOTBETCTBYIOIIME TIOHATHUS TPU  OMHCAHUU
CTPOCHHSI H  CBOHCTB HECOPTaHWYECCKUX U
OpraHMYECKUX BEIIeCTB M WX MPEBpAIICHU;
BBISIBJISITH B3aUMOCBSI3b XHMHWYECKUX 3HAHUU C
MOHATHSIMH W TPEACTaBICHHUSMH  JIPYTHX
MIpeIMETOB I 00jiee 0OCO3HAHHOTO TOHUMaHUs U
OOBSICHEHUS CYITHOCTH MaTepHAILHOTO €IMHCTBA
MHUpa; WCIONb30BaTh CHCTEMHBIC XUMHUYECKHEC
3HaHUA JUISI OOBSICHEHHS U TPOTHO3UPOBAHUSA

SIBJICHUI, MMEIOIINX €CTECTBEHHOHAYYHYIO
HpUpOaYy,
- YMETh HCMOJIb30BATh HAaMMEHOBAHUS

XUMUYECKUX  COCAMHEHUH  MEXIYHAPOIHOIO
COK03a TEOPETUYECKOM W MNPUKIAJTHOM XUMHU H
TPUBUAJILHBIC HAa3BaHUs BELIECTB, OTHOCIIUXCS K
HU3Y4YCHHBIM KJ1accaM OpPraHU4Y€CKUX u
HEOPraHUYECKUX  COCAMHEHUH;  MCIOJIb30BaTh
XUMHNYECKYTO CHUMBOJIUKY JJIsL COCTAaBJICHU S
bopmyn HEOPraHUYECKUX BEILECTB,
MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BepHYTHIX,
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COKpAaIICHHBIX u CKEJICTHBIX ) dbopmyn
OpPraHMYECKUX BEILECTB; COCTABJIATH ypaBHEHUS
XUMHUYECKHUX PEAKIINI U paCKpPbIBAaTh UX CYITHOCTb:
OKHUCJINTEIbHO-BOCCTAHOBUTEJIBHBIX peakiuit
MOCPEACTBOM COCTaBJICHHUSI AJIIEKTPOHHOTO OanaHca
9TUX PEAKIUi; peaKkiuii HOHHOTO OOMEHa MyTeM
COCTABJICHUS UX IOJHBIX U COKPAILIEHHBIX HOHHBIX
YpPaBHEHUH; peakuui TUAPOIU3a,  PeaKkui

KOMILIEKCO0Opa3oBaHus (Ha npumepe
TUAPOKCOKOMILUIEKCOB IIMHKA W aJIOMUHHS);
MOATBEPKIaTh XapaKkTepHbIe XUMHYECKHE
CBOICTBa BEILIECTB COOTBETCTBYIOIIMMHU

SKCHEpUMEHTAMH W 3alUCAMH  ypaBHEHUH
XMMHYECKUX PEAKIIUI;

- yMeThb KJacCU(pUUUPOBATh HEOPraHWYeCcKUe u
OpraHUYeCKHE BEUIECTBA U XMMUYECKUE PEAKIIUH,
CaMOCTOSITENIbHO ~ BbIOMpaTh  OCHOBaHUS U
KpUTepUU Ui KJIacCU(PUKAUU  H3ydaeMbIX
XUMHYECKHX 00bEKTOB; XapaKTEpU30BaTh COCTaB U
BaO)XHEHIIIME CBOMCTBA BEILECTB, MPUHAIIEKAIINX
K OIIPE/ICJIEHHBIM KJIaccaM U rpyIIaM COeIMHEHUI
(mpocThie BelecTBa, OKCUABI, THIPOKCUIBI, COJIH;
yIA€BOJIOPOABI,  MPOCThIE  3PHUPBI,  CHUPTHI,
(deHoNbl,  anpACTHABI, KETOHBI, KapOOHOBBIC
KHCIIOTBI, CIIOKHBIE 3(UPBI, KHUPBI, YIICBOJIBI,
aMUHBI, AMHUHOKHCIIOTBI, O€JKH); MPUMEHAThH
3HAaHHUSI O COCTaB€ M CBOMCTBaX BEUIECTB IS
SKCHEPUMEHTAIBHON MIPOBEPKHU TUIOTE3
OTHOCUTEIIbHO  3aKOHOMEPHOCTEH MPOTEKaHMS
XUMUYECKUX  pPEAKUMA U  M[POrHO3UPOBAHMS
BO3MOKHOCTEHN UX OCYILECTBIICHHUS;

- YMETh MOATBEPKIAaTh HA KOHKPETHBIX IMPUMEpax
XapakTep 3aBHCUMOCTH PEaKIHOHHOU
CIIOCOOHOCTH  OpPTaHUYEeCKUX COEAMHEHUH OT
KpPaTHOCTH WM THUIA KOBAJICHTHOW CBS3U («G» U
«T»), B3AMMHOT'O BIIMSIHHSI aTOMOB U TPYIIIT aTOMOB
B MOJIEKyJTaxX; a Takke OT 0coOeHHOCTeH
peanu3anuy pa3InuHbIX MEXaHU3MOB MMPOTEKAHUSA
peaKLHii;

- YMETh XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHHH )
Y MOHOB XMMHUYECKUX AJIEMEHTOB | - 4 mepuooB
[Tepuonnueckon cucremsl .M. MenneneeBa u ux
BQJICHTHBIE BO3MOKHOCTH, WCIIOJb3Yysl TOHITHUSA

«s», «p», «d-31EeKTPOHHBIE) opburanu,
SHEPreTHYECKUE YPOBHU,; OOBSACHSATH
3aKOHOMEPHOCTHU U3MEHEHUs CBOMCTB

XUMHYECKHX JJIEMEHTOB U 00pa3yemblX HMH
COEMHEHUH 110 IEPUO/IaM U TPYIIIaM;

OK 02.
Hcnonn3oBaTh
COBPEMEHHBIC

B o0J1acTH HEHHOCTH
HAYYHOI'0 NO3HAHMS:

- YMCTHb IIJIAHUPOBATH W BBIIIOJIHATH XUMHYECKHH
OKCIICPUMCHT (HpeBpaH_ICHI/ISI OpTraHU4YCCKUX
BCIICCTB IMPH HArp€BaHWM, IMOJYUCHUC OTHJICHA U
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CpeICTBa MOUCKA,
aHanm3a u
UHTEpIIpEeTaluu
uHpOpMALIUHU U
UH(GOPMaLIOHHBI
€ TEeXHOJIOTUU ISt
BBITIOJTHEHUS
3aja4
po¢eCCHOHAIIbH
Ol AEeATENbHOCTH

- c(hopMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHS

YPOBHIO
HAayKH u
OOIIECTBEHHON  MPaKTUKH,
OCHOBAaHHOTO Ha JUAaNore
KYJIBTYpP, CIOCOOCTBYIOIIIETO
OCO3HAHHIO CBOErO MeCTa B
MOJUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHHE
SI3BIKOBOM M YUTATEIIbCKOM
KyJbTYpbl ~ KaKk  CpeJICTBa
B3aHUMOJICUCTBUS MEXIY
JIIOABMHU U TIO3HAHUS MUPA;

- OCO3HAHHE IICHHOCTH
HAay4YHOH JIeSITEILHOCTH,
TOTOBHOCTh  OCYIIIECTBJIISTH
MPOEKTHYIO "
HCCIIE0BATENIbCKYIO
JIeITEILHOCTh
WHJIMBUIYAJIbHO U B TPYIIIIE;
OBJ1aieHne
YHHUBEpPCAJIbHBIMHA
Y4eOHBIMHU
MO3HABATEJIbHBIMH
JeHCTBUAMM:

B) pabora ¢ ungopmanmei:
- BJIAACTh HaBBEIKAMH
noyiyueHus: MHGOpMaluu U3
HMCTOYHUKOB PAa3HbIX THUIIOB,

CaMOCTOSITEIILHO
OCYILIECTBIISATh TIOMCK,
aHaJIN3, CHUCTEMAaTH3aLUI0 U
UHTEPIpETAINIO

uHhopManun pa3IUYHBIX
BHJIOB " bopm
IIPE/ICTaBIICHMUS;

- co3gaBaTh  TEKCTHl B
pasnuuHbIX  dopMaTax  C
y4eToOM Ha3HAYCHUS
uHbopMalMM M IEJIEeBOM
ayIUTOPHH, BEIOMpAst
ONTUMAJIbHYIO bopmy
MIpeICTaBICHUS u
BU3yaJIU3al1U;

- OOCHUBATH JOCTOBCPHOCTH,
JICTUTUMHOCTD I/IH(I)OpMaI_[I/II/I,
€€ COOTBCTCTBHUC ITPABOBBIM U
MOPAJIbHO-3TUYCCKUM

HOpMaMm;
- HCHOJb30BaThb  CPEICTBA
MH(OPMaLMOHHBIX "

M3y4EeHNE €r0 CBOICTB, KAYECTBCHHBIE PEaKINy Ha
aIBJETUABI, KpaxMal, YyKCYCHYIO  KHCIOTY;
JeHaTypanys OCNKOB NPH HAarpeBaHUH, LBETHHIC
peakiuu OENKOB; NMPOBOAUTH PEAKIMHA HOHHOTO
oOMeHa, ONpenensaTh CPeAy BOAHBIX PacTBOPOB,
KayecTBEHHBIC PEeaKLUU Ha Cynb(aT-, KapOoHAT- U
XJIOPHJ-aHUOHBI, HA KAaTHOH aMMOHUS; peIaTh

JKCIIEPUMEHTAJIbHbBIE 3a1a4u o TeMaM
«Metamb» U «Hemeramib») B COOTBETCTBHM C
NpaBUJIaMH  TEXHUKH  0O€30MacHOCTH  MpHU
oOpallleHnn ¢ BeleCTBaMM M JIaOOPaTOPHBIM
00OpyJIOBaHUEM;  TPEJACTABIATH  PE3YJIbTaThl
XMMHUYECKOI0 JKCIEpUMEHTa B (GopMe 3amlucu
YPaBHEHUH  COOTBETCTBYIOLIMX  pEaKUUd U
¢bopMynIMpoBaTh  BBIBOABI HAa OCHOBE ITHX
pe3yibTaTOB;

- YMETh aHaAJIN3UPOBAThH XUMHYECKYIO
uHbOpMANMIO,  TONyYaeMyld M3 Pas3HbIX

HUCTOYHUKOB (CPEIICTB MAacCOBOW HH(pOpMAIIH,
cets HTEpHET U ApyruUe);

- BIAJCTh OCHOBHBIMH METOJaMH Hay4HOT'O
[IO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHHUU
(mabmronenue, U3MEpEHHE, HKCIIEPUMEHT,
MOJICJIMPOBAHUE);

- yMeTh MPOBOAUTH pacueThl MO XHMHYECKUM
dbopMynaM U ypaBHEHHSIM XUMHUECKUX PEAKIIHA C
HCII0JIb30BAHUEM du3naeckux BEJIMYUH,
XapaKTepPU3YIOIINX BElIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: MacChl, 00beMa (HOPMaJIbHBIC YCIIOBHS)
ra3oB, KOJIMYECTBA BEIIECTBA; HCIIOJIb30BAThH
CUCTEMHbIE XUMHUYECKHE 3HAHUS U1 TPUHATUS
pElIeHN B KOHKPETHBIX XMU3HEHHBIX CHUTYaLHsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM;

- YMETb CaMOCTOATEIBHO IUIAHMPOBAThb U
MIPOBOJUTH XUMHUYECKUN AKCIIEPUMEHT
(mostyueHue U U3y4yeHHe CBOWCTB HEOPraHUYECKHX
Y OPTaHUYECKUX BEUIECTB, KAUECTBEHHBIE PEAKIINH

YIJI€BOJIOPOIOB pa3IUYHBIX KJIaCCOB u
KHCIIOPO/ICOIEPKAILIMX OPraHMYECKHUX BEILIECTB,
peuieHne  SKCHEpUMEHTAIbHBIX  3aJady [0

pacro3HaBaHHIO HEOPTaHMUYECKUX U OPraHMUSCKUX
BEIIECTB) C COOJIIOJICHMEM MpaBui 0€30MacHOro
oOpamieHuss ¢ BeIECTBAMH M J1a0OPaTOPHBIM

000pyI0BaHUEM, dbopMynupoBath LeH
UCCIIEIOBaHMs, TMPEAOCTaBIsATh B  Pa3IMYHOU
bopme pe3yabTaThl JKCIEPUMEHTA,

aHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTb;

- YMETb OCYILIECTBIIATH LI€JIEHANIPABIECHHBINA ITIOUCK
XUMHYECKOM  MHGOpMamuud B Pa3IUYHbBIX
UCTOYHMKAX  (HayyHas M  y4eOHO-Hay4Has
JIuTepaTypa, CpeAcTBa MaccoBoW HH(popMaluwy,
cetb  MHTepHeT W  Jpyrue), KpUTHUECKU
aHAJIM3UPOBATh  XUMHUYECKYI0  MH(OpMaIuIo,
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KOMMYHHKAIIMOHHBIX
TEXHOJIOTMM B  PEIICHUU
KOIHUTHBHBIX,
KOMMYHHUKaTUBHBIX u

OpPraHU3alMOHHBIX 3a1ad C
coOmoneHneM  TpeOoBaHU
SPrOHOMHMKH, TEXHUKH
0e30IMacHOCTH, TUTHUCHEI,
pecypcochepexeHus,
IMPaBOBLIX U OTUYCCKUX HOPM,
HOPM UHGOPMALHOHHOM
0€e301acCHOCTH;

- BIIaZIETh HaBBIKAMU
pacrio3HaBaHUA 1 3alIATHI

nepepabaTeiBaTh €€ W HCIONB30BaThb B
COOTBETCTBHUHU C MTOCTABIIEHHON y4eOHOM 3a/1a4eii;
- BJIAJIETh CUCTEMOU 3HAHUU O METOJaX HAy4YHOTO
MO3HAHUS SIBJICHUM NPHUPOJIbI, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKaX M YMEHUSMH MPUMEHATH
9TH 3HAHUS npu AKCIEPUMEHTATBHOM
HCCIEIOBAHNM BEIIECTB M MII OOBSICHEHHUS
XMMHYECKHX SBJCHUHM, HMEIOIMUX MECTO B
MPUPOJE MPAKTUUECKOHN AEATEIbHOCTH YEJIOBEKa U
B IIOBCEIHEBHOH KH3HU,

nHpopManuu,
MH(POPMAIMOHHOM
0€301acHOCTH JINYHOCTH;
OK 04. - rOTOBHOCTh K | - YMETh IJIaHUPOBATh U BBIOJIHATH XUMUYECKUI
O¢pdexTuBHO CaMOPa3BUTHIO, OKCIIEPUMEHT  (TIpeBpallieHHusT  OPraHMYECKUX
B3aMMO/ICHICTBOBA | CAMOCTOSITEIILHOCTH ¥ | BEIIECTB MPHU HArpeBaHWU, IMOIYYECHUE STUICHA U
Th U Pa0OTaTh B | CaMOOIIPECIICHHUIO; U3y4YCHUE €r0 CBOICTB, KAYECTBCHHBIC PEaKINy Ha
KOJJICKTHBE U | -OBJIQJICHUE HaBBIKAMH | QIBJETUABI, KpaxMmal, yKCYCHYIO  KHCIOTY;

KOMaH/C

y4eOHO-UCCIIeI0BATENBCKOMH,
MPOEKTHOM M COUMAJIbHOU
JeSITeNIbHOCTH;

OBinanenue
YHHUBepPCAJIbHbBIMHU
KOMMYHUKATHUBHBIMU
JeHCTBUSIMU:

0) coBMecTHasi
AeATEeJIbHOCTD!

- NOHMMATh M HUCIOJb30BaTh
IIPEUMYIIIECTBA KOMaHIHOU U
WHIUBUAYAIBHON paboThI;

- MPUHUMATH eI
COBMECTHOM  HCATEIBHOCTH,
OpraHU30BbIBATH u
KOOpJAUHUPOBATh  JEUCTBUS
1o ee JOCTUKEHUIO:
COCTaB/IATh ILIAH JCHCTBHIA,
pacnpenenaTb pojid C y4eTOM
MHEHUU YYaCTHUKOB
o0CyX/1aTh pe3yIbTaTh
COBMECTHOI paboThI;

- KOOPJIUHUPOBATh "
BBITIOJIHSTh paboty B
YCIIOBUSAX peaybHOTO,
BUPTYaJILHOTO U
KOMOMHHPOBAHHOTO
B3alMO/JIEICTBHYS;

- OCYIIECTBIISITh MO3UTUBHOE
CTPaTErMYECKOe MOBEJEHUE B
pa3IMYHbIX CUTYaIHSIX,

JeHaTypauus OelKOB NpH HarpeBaHUU, LIBETHBIE
peakuu OENKOB; NMPOBOAUTH PEAKIMHA HOHHOTO
oOMeHa, oIpeleNiaTh Cpely BOAHBIX PACTBOPOB,
KayecTBEHHBIE peaKLuu Ha CynabdaT-, KapOoHaT- U
XJIOPUJ-aHWOHBI, Ha KaTHOH aMMOHMs; pelaTh
JKCIEPUMEHTAIbHbBIE 3a/1a4u 1o TeMaMm
«Metambl» U «Hemeramib») B COOTBETCTBHH C
MpaBWJIaMU  TEXHUKM  OE30MACHOCTH  IIpH
oOpallleHnu ¢ BeIIeCTBaMH M JIaOOPaTOPHBIM
o0Opy/lOBaHUEM;  MPEACTaBIATh  PE3YJbTaThl
XMMHUYECKOTO JKCIEepUMEHTa B (GopMe 3amucu
YPaBHEHUH  COOTBETCTBYIOUIMX  pEaKIUd U
¢opMyIMpoBaTh BBIBOABI HAa OCHOBE ITHX
pE3yJIbTaTOB;

-yM€Tb  CaMOCTOSITEJbHO  IUIAHUPOBATb U
MIPOBOJIUTH XUMHYECKHN DKCIIEPUMEHT
(mostyueHue U U3y4yeHue CBOMCTB HEOPraHUYECKUX
1 OPraHUYECKHX BEIIECTB, KAYECTBEHHBIE PEAKIIUU

YIJI€BOJIOPOIOB pa3IUYHBIX KJIaCCOB u
KHCIIOPO/ICO/IEPKAIIMX OPraHUYECKUX BEIIECTB,
peuieHne  SKCHEpUMEHTAIbHBIX  3aJady [0

pacrno3HaBaHUIO HEOPTaHMYECKUX U OPTaHUYECKUX
BEIIIECTB) C COOJIIOJICHUEM TIpaBui 0€30mMacHOTO
oOpaiieHuss C BeUIECTBAMH U JIa0OpaTOPHBIM

o0opynoBaHueEM, dbopMynupoBath LeH
UCCIIEIOBAHMsI, MPEJOCTaBIATh B  Pa3IUYHOM
dopme PE3yIBTaTHI IKCIIEPUMEHTA,

AHAJIM3UPOBATH U OICHUBATL UX JOCTOBCPHOCTD,
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MPOSIBJIATE  TBOPYECTBO M
BooOpakeHue, OBITh
MHUIIMATUBHBIM

OBaaaenue
YHHUBepPCAJIbHbIMH
pPeryasiTHBHBIMU
JeHCTBUSIMU:

r) IPUHSATHE CeOsl M JAPYrux
JI0Nen:

- TOpPUHUMATH MOTUBHI U
apryMEeHThl JAPYTHX JIFOACH
pU  aHajdu3e pe3ylbTaToB
JEeITEIbHOCTH;

- MpPU3HABAaTh CBOE MPaBO U
MpaBoO JPYrux JIIOACH Ha
OIIUOKHU;

- pa3BUBATh CIIOCOOHOCTH
MMOHUMATh MUP C MTO3UITUN
JPYroro 4ejJoBeKa;

OK 07.
ConencTBOBaTh
COXpaHEHUIO
OKpY’Karoleu
Cpenpl,
pecypcocOepexeH
W10, IPUMCHSTh
3HaHHUA 00
W3MEHEHUHN
KJIUMarTa,
TIPUHITAITBI
OepeKIMBOTO
MPOU3BOJICTBA,
3pHEKTUBHO
JIEUCTBOBATE B
Ype3BBIYAITHBIX
CUTYaITUSIX

B o0a1acTH 3K0/10rHYECKOT0
BOCIIUTAHMS:

- c(hopMupOBaHHOCTH
SKOJIOTHYECKOU  KYJBTYPBHI,
IMOHUMaHHUE BIIUSTHUS
COIIMAJIbHO-3KOHOMHYECKHUX
MPOLECCOB HAa  COCTOSIHUE
NPUPOJHON H  COUHUAIBHOU
cpenbl, OCO3HAHUE
I00aTBHOTO Xapakrepa
9KOJIOTUYECKHX MPOOIIeM;

- MJIAHUPOBAHUE u
OCYILIECTBJIEHUE JICVCTBUI B
OKpy’Karolen  cpeae  Ha
OCHOBE 3HAHUS esen
YCTOWYHBOIO pa3BUTHS
YEJI0BEYECTBA;

AKTUBHOE HETpUsiTHE
JNENUCTBUN, MTPUHOCSIINX BpEL
OKPY>KaroIIEe cpese;

- YMEHHE MPOTHO3UPOBATH
HeOIaronpusSTHbIC
9KOJIOTUYECKHUE TIOCIIEICTBHS
MpEeNPUHUMAEMbIX
NEUCTBUM,  IPEeAOoTBpallaTh
UX;

- pacuipeHue
NEeSATeTbHOCTH
3KOJIOTUYECKOH
HaIpaBJIEeHHOCTH;

- OBJIaJICHUE HaBBIKAMH
y4eOHO-UCCIIeT0BATEIbCKOM,
MIPOEKTHOMU U COLMATIbHOM
NEeSATEeTbHOCTH;

OIIbITa

- chopMHUpPOBATh NPEICTABICHUS: O XUMHYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYUYHOM KapTUHBI
MHpa, POJIA XUMHUH B IO3HAHUH SIBJICHUI IPUPOJIBI,
B (GOPMUPOBAHUU MBIIUICHUS U  KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH,
HE0OXOIMMOM ISl pelIeHUs MPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKH OOOCHOBAHHOIO OTHOILEHUS K
CBOEMY 37I0POBBIO U IIPUPOJIHOM CPENE;

- yMeTh coOJIOaTh TMpaBWia HKOJIOTUYECKU
1enecoo0pa3Horo moBeJAeHus B ObITY U TPYIOBOM
NESATEIbBHOCTH B LIENSAX COXPAHEHUS CBOErO
3I0pOBb M OKPYKAIOLIEH NPUPOIHON Cpembl;
YUUTBIBATh OHNACHOCTH BO3JI€I710TBH$I Ha JKHBBIC
OpPraHM3MBbl OIPENEICHHBIX BEUIECTB, IOHHUMAs
CMBICJI [IOKa3arens MpEeAesbHOW JTONyCTUMOU
KOHIIEHTpAlINH;

- yYMETb IIPOTrHO3UPOBATH,
OLICHUBATh C HO3ULNH 9KOJIOTHUECKON
0€30macHOCTH  TOCTEACTBUSL ~ OBITOBOM |
IIPOU3BOJICTBEHHOW  JEATEIBHOCTU  YEJIOBEKa,
CBSI3aHHOM c nepepadoTKON BEILIECTB;
WCIIO0b30BATh MOJYYCHHbIEC 3HAHUS JJI TPUHSITHS
IPaMOTHBIX pEHIeHUH MpoljeM B CHUTyalusX,
CBSA3aHHBIX C XUMUEH;

- YMETb OCO3HaBaTh OINACHOCTb BO3JECHCTBHUS Ha
JKHUBBIC OpraHU3Mbl OIIPCACIICHHBIX BCIICCTB,
MIOHMMasl ~ CMBICI  TIOKa3aTens  MpeAeibHOU
)IOHyCTHMOfI KOHLCHTpAaluu, ©W TIOACHATH Ha
puMepax CIOCOOBI YMEHbILIEHUS u
OpeaAOTBpAIICHHUA WX BPEAHOIO BOS}IGI\/'ICTBI/ISI Ha
OpPraHM3M YeJIOBEKa.

aHAIM3UPOBaTh U
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Hns cnenmansHoctr 33.02.01 dapmanus

T1K 2.3. Bnagets

YMmenuns:

00s13aTeIbHBIMU | - TPOBOJMUTH OO0s3aTENbHBIC BHUABI BHYTPHANITEYHOTO KOHTPOJS KadecTBa
BHUIaMU JIeKapCTBeHHBIX CpeI[CTB;
BHYTPHANTEYHOTO | - ITOJIH30BATHCS JTAOOPATOPHBIM U TEXHOJOTUUECKUM 000pPYI0BaHHUEM;
KOHTpOJI?I - I10JIb30BAaThCA COBpeMCHHBIMI/I I/IH(1)OpMaLII/IOHHO-KOMMyHI/IKaLII/IOHHLIMI/I
JIEKAPCTBEHHBIX | TEXHOJOTHUSAMHM, IPUKIAAHBIMUA ITpOrpaMMaMu oOecriedeHus: papMareBTHIeCKOn
CpelCTB NEeSATENLHOCTH ISl pEIICHUs MPo(eCcCHOHABHBIX 3a/1ad.
3Hanusa:
- HOPMaTHUBHO-TIpaBoOBas 0a3a M0 BHYTPUANTEUHOMY KOHTPOJIIO;
- BUJbI BHYTPHUANTEYHOTO KOHTPOJIS KaueCTBAa M3TOTOBJICHHBIX JICKAPCTBEHHBIX
Mpenaparos;
- (U3HKO-XMMHUUYECKHE CBOMCTBA JICKAPCTBEHHBIX CPEJICTB;
- METOAbI aHAJIN3a JIeKapCTBeHHBIX CpeI[CTB.
IIK 2.5. Ymvenusn:
CoOmogaTh - co0JII0/IaTh TMpaBUJia CAHUTAPHO-TUTMEHUUYECKOTO PEeXHMa, OXpPaHbl TPyHa,
npaBujia TEXHUKH 0€30ITaCHOCTH M MPOTHUBOMOKAPHON 0€301MaCHOCTH TMPU U3TOTOBIICHUH
CaHI/ITapHO- JIGKapCTBeHHI)IX npenapaTOB B aHTequﬁ OpFaHI/I3aIII/II/I;
TUTUEHUYECKOTO | - MIPUMEHSTh CPEICTBA MHANBUAYAIbHOMN 3aIUTHI.

pemHMa, OXpaHI)I
Tpy/a, TEXHUKH
0€30I1aCHOCTH U

3Hanus:
- TpeOOBaHMs 110 CAaHUTAPHO-TUTMEHUUYECKOMY PEXHMY, OXpaHe TpyJa, Mephbl
MOKapHOH O€30MaCHOCTH, TIOPSIIOK ACHCTBHIA TPU YPE3BBIYANHBIX CHUTYALHAX;

MPOTUBOMOXKAPHOM | - CpEeICTBA H3MEPEHHIl M UCHBITATeNIbHOE OOOpYyIOBAaHUE, MPUMEHSEMBIC B

0€30I1aCHOCTH, anTEYHBIX OpraHU3AIMSIX;
MOPSJIOK NEUCTBUHN | - CAHUTAPHO-3IMUIEMHOJIOTHYeCKHe TpeOOBaHMs K HKCIUTyaTalliy MOMEIIEHUN U

npu YCIIOBUH TPYAQ;
Ype3BbIYAHBIX - IpaBUJIa IPUMEHEHHUSI CPEJICTB MHANBUAYAIBHOMN 3aIUTHI.
CUTYAIHSIX
Hns cnenmansHocty 34.02.01 CectpuHCcKOe €510
IIK 1.1. Ymvennusn:
Opranu3oBbIBaTh | - OPraHU30BBIBAThH pabodyee MecTo;

pabouee mMecTo

- IPUMEHATH CPEJICTBA NHINBUAYAIbHOU 3aIUTHI.

3Hanua:

- CaHUTAPHO-IIUIEMUOJIOTUYECKUE TpeOOBaHMS K OpraHu3aIusIM,
OCYIIECTBISIONIUM MEIUIMHCKYIO NESTENbHOCTh (K pa3MeIeHHI0, YCTPOHCTBY,
000pyI0BaHUIO, COJIEpXKaHUIO, MIPOTUBOSIHIEMUYECKOMY pexKUMYy,
NpoGUTAKTUYECKUM M TMPOTUBOIMHAEMUYECKUM MEPONPUATUSM, YCIOBUSIM
Tpy/ia epcoHalia, OpraHu3aIii MUTaHus MAlMEeHTOB U TIEPCOHANA);

- MEpbl UHIUBUAYATBHOMN 3alIMTHl MEAUIIMHCKOIO MEPCOHAIA U MALIMEHTOB MPHU
BBITIOJIHEHUN MCIUIIMHCKUX BMCIIATCIIHLCTB.

IK 1.2.
O0ecrieunBaTh
6e30macHyto
OKPYKAFOTIIYIO
cpeny

Ymenus:

- coOnrofaTh CaHUTAPHO-3MUJEMHUOJIOTHYECKHE TpeOOBaHUS U HOPMATHUBBI
MEIUIMHCKOW OpPraHU3alli{, B TOM YHCJIE CAaHUTAPHO-NIPOTHBOAIUAEMUYECKUI
PEXUM CTEPUITM3ALIMOHHOTO OT/IeNeHUs (KaOuHeTa);

- coOIroaTh MEpbl ACENTHKHM M AHTUCENTUKH, NMPUHIMIIBI HHIUBUAYaTbHOU
W3OJISILUU TP BBIITOJIHEHUU MEIULIMHCKUX BMEIIATEIbCTB;

- OCYILIECTBIATH cO0p, 006e33apakBaHNe U BPEMEHHOE XPaHEHUE MEIUIIUHCKUX
OTXOJIOB B MeCTax MX 00pa3oBaHUs B MEIMIIMHCKON OpraHu3aluu;

- cobmomate TpeOOBaHMS OXpaHbl Tpyda Npu OOpalleHMH C OCTPBIMHU
(KOJIOIIUMU U PEXYIIMMH ) HHCTPYMEHTaMU, OMOJIOTMYeCKMMH MaTepHuaIaMu;

- IPOBOMTH SKCTPEHHBIE MPO(YUITAKTUYECKIE MEPOIIPUATHUS ITPU BOSHUKHOBEHUU
aBapUMHBIX CUTYallUH C pUCKOM MH(OUIIMPOBAHUS MEAUIIMHCKUX Pa0OTHHUKOB;
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- OCYILIECTBJIATH IPUEM MEIULIMHCKUX U3JENIUI B CTEPUIN3AL[MIOHHOM OTAEICHUN
(xabunere);

- MIPOBOJIUTH AE3MH(EKLUIO U MPEACTEPUIN3ALUOHHYI0 OYMCTKY MEIULIMHCKUX
U3JENUI pyYHBIM U MEXaHU3UPOBAHHBIM CIIOCOOOM;

- IPOBOJIUTH CTEPUIIM3ALMIO MEAULIMHCKUX U3/IeNUi;

- oOecrieynBaTh XpaHEHHE U BbIAAYY CTEPHIIBHBIX MEUIIMHCKUX U3]ICINH;

- cO0JII0JaTh MpaBUIIa SKCIUTyaTalluu 000pyI0BaHUA U OXpaHbl TPyAa IpHU padoTte
B MOMEIIEHUAX C ACENTHYECKUM PEXHMOM, B TOM YHUCIE CTEPUIM3ALUOHHOM
otneneHuu (kabuHere).

3Hanus:

- IOIXO/Ibl ¥ METOJIbl MHOTOYPOBHEBOM MPOPUIAKTUKY MH(DEKINH, CBI3aHHBIX C
oka3zaHueM menuuuHckoi nomomu (MCMIN);

- OCHOBBI aCENTUKU M AHTUCENTHKH, IPUHIUIBI MHIUBUAYAIbHON U30JSLUN TIPU
BBIIIOJTHEHUH MEUIIMHCKUX BMEILIATENIbCTB;

- CAaHUTapHbIE ITpaBUJIa OOpAILEHHs ¢ MEIUIUHCKUMU OTXOJaMU;

- TOpoQHUIAKTUYECKUE MEpPONpHUATHS (SKCTpeHHas MNpopWIAKTUKA) TpU
BO3HUKHOBEHUH aBapUUHBIX CUTYalUil ¢ pUCKOM MH(PULIMPOBAHUSI MEAULIMHCKUX
pabOTHUKOB;

- 0c0OOEHHOCTH BO30ynuTeneil nHGEKIMil, CBSI3aHHbBIX C OKa3aHUEM MEIUIIUHCKON
MOMOIIHU (YCTOMYMBOCTH K (PU3UYECKUM H XMUMHUYECKUM JC3HMH(DUIUPYIOMIUM
areHTaM U JUIMTEJIbHOCTh BBKMBAHUS Ha 00bEKTaX BHELIHEN cpe/ibl, BUA U popMa
CYLIECTBOBaHMSI, IyTU U (PAKTOPHI IIEpeaun );

- BMJBL, LI U 337a4d Je3MH(EKLUUH, MPEeICTePUIN3ALNOHHON OYHUCTKU
MEIAULIMHCKUX U3JIEIH;

- METOJbl, TMpUEMbl M CpelIcTBa pYy4YHOH M  MEXaHHW3UPOBAHHOU
MPEICTEPUIIN3AUNOHHON OYMCTKU MEIULIMHCKUX U3JETUI;

- BUJBl U NpPaBUJIA COPTUPOBKM U YNAKOBKM MEAMLMHCKUX W3AEIUN JUIs
CTepWJIM3aLUK, OCOOEHHOCTH CTEPHWIM3YEMbIX MEIUIMHCKUX U3JeIud U
CTEpUIM3YIOIIUX CPECTB;

- TEXHOJIOTUH CTEPUIM3ALUN METUIIMHCKUX U3/1EIHI;

MOPSAJIOK U MpaBWJIa XPaHEHUs] CTEPUIIbHBIX MEIULMHCKUX U3/ETUl, MpaBuil UX
BBIJIaUHM - B COOTBETCTBUU C HOPMATUBHBIMH ITPABOBBIMU aKTaMH;

- TOpaBWIa U TOPSAOK DKCIUTyaTalluhd OOOpYyIOBaHMSI JJi TMPOBEACHUS
Je3UH(EKINH, TPEACTEPUITU3ALNOHHON OUUCTKH U CTEPUIIU3AMHY MEUIIUHCKIX
5631 (05078

1K 3.2.
[IponaranaupoBathb
37I0POBBI 00pa3
KU3HU

Ymenus:

- (hopmupoBaTh OOIIECTBEHHOE MHEHHE B TOJB3Y 3I0POBOTO 00pasa KM3HU U
MOTHBHUPOBATH MAIMEHTOB HA BEJIEHUE 3/I0POBOTO 00pa3a KU3HU,

- uHGOPMUPOBATH HACEIEHHE O MPOrpaMMax CHW)XEHHS Beca, MOTPeOIeHUS
anKoroiss M Tabaka, MpeAynpexacHUuss ¢ OOpbObl € HEMEIUIIMHCKUM
noTpedlieHneM HApKOTHYECKUX CPEJICTB U TICHXOTPOITHBIX BEIIECTB.

3HaHus:

- TPUHIUIBI 3I0POBOTO 00pa3za >KU3HU, OCHOBBI COXPAaHEHHUS U YKPEIUICHUS
310POBbS;

(hakTOpBI, CIIOCOOCTBYIOIINE COXPAHEHUIO 3/I0POBBS;

- (opmbl U MeTOABI PAOOTHI IO (HOPMHUPOBAHHIO 3TO0POBOTO 00pa3a KU3HHU;

- IPOrPaMMBI 3JJ0POBOTO 00pa3a KU3HH, B TOM YHCIIC POTPAMMBI, HallpaBJICHHBIC
Ha CHI)KEHHE Beca, CHIDKCHHE TMOTpeOJeHus alkorois U  Tabaxa,
npeaynpexaeHrne U 00pb0y ¢ HEMEIUIIMHCKUM MOTPEOICHNEM HapKOTHUECKUX
CPEJICTB U MCUXOTPOITHBIX BEIIECTB.

2. CTPYKTYPA U COJIEP)KAHUE YYEFHOW JUCIUILIAHBI
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2.1.00b6M yueOHOI TUCHUIIMHBI M BUABI Y4e0HOH padoThI

Bup yueOHoi paGoThI Oonem
B Yacax
O0beM 00pa3oBaTe/IbHON NPOrpaMMbl Y4eOHOM TUCHHUILJIMHBI 144
B T. Y. B (popMe MPaKTUYECKO# MOATOTOBKH
B TOM YHCJIC:
OcHOBHOE co/Iep:KaHue: 96
TEOPETUIECKOE 00yUCHHE 40
PAKTUYECKUE 3aHITHUS 56
- B TOM YHCJIC: KOHTPOJbHBIC PAOOTHI 10
IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE CO/IEP:KAHME: 36
TEOPETHUECKOE 00yUeHUE 10
PAKTHYECKUE 3aHATUS 26
CaMOCTOsITeNIbHAs paboTa -
IIpome:xxyTouHasi aTTecTanus B (popMe IK3aMeHa, 12 (6 + 6)
BKII04AS1 KOHCYTIbMAMUBHbIE YACbl
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2.2. TemaTuyecKuii JIaH U coAepP:KaHNe 001Ie00pa30BaTENbHON YUeOHOM TUCIMIINHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3aesioB U TeM NPAKTHYECKHE 3AHATHUS, IPUKJIATHON MOYJ/b 4YacoB | KOMIETEHIHH
1 2 3 4

OcHOBHOE coiep:KaHHe 96
Pasznes 1. OcCHOBBI CTPOEHNSI BelleCTBA 8
Tema 1.1. OCHOBHOE coJiep:KaHue 6 OK 01
Crpoenue atToMmoB | TeopeTu4eckoe o0yueHHe 4
XAMAHCCKAX CoBpeMeHHast MOJIeIb CTPOCHHsI aToMa. DJIEKTPOHHAs KoHpurypaius atoma. Kitaccudukarust XuMHUeCKIX
SJICMCHTOB 5JIEMEHTOB (s-, P-, d-demMenThI). BasieHTHBIE 31eKTPOHBI. BalleHTHOCTE. DJIEKTPOHHAS TPUPOIA XHMUUYECKOM
fipupona CBSI3H. DIEKTPOOTPULIATENILHOCTh. KoBalieHTHast CBsI3b, €€ PAa3HOBHJIHOCTH M MEXaHU3MbI 0Opa3oOBaHUs 4
XUMUHCCKON CBA3U | (oGMeHHBIM H JOHOPHO-AaKIENTOPHBIM). MoHHAs CBA3b. Merauinyeckas CBsf3b. BOJOPOIHAs CBA3b.

MexMoneKkyasipHble B3aUMOACHCTBHUS.

M30TO11BI, OCHOBHOE M BO30Y)K/IEHHOE COCTOSTHUE aTOMa, THOPUIN3aINsI AaTOMHBIX OpOUTAJICH.

IIpakTHYeckne 3aHATHS 2

Ilpaxmuueckoe 3auamue Ne | «CtpoeHure atoma. XUMHYECKast CBSA3bY.

Bunabl pa6or: 1.Pemenue mpakTHUeCKMX 3aJaHM HA COCTaBJICHHUE JIIEKTPOHHO-Tpaduueckux Gopmyn

asieMeHTOB 1—4 meproyioB. 2. Pemienue 3aaHuii Ha HCIIOJB30BAHUE XMMHUYECKON CHMBOJUKHA W Ha3BaHUI 5

COCIMHEHUN 10 HOMEHKJIAType MEXIYHAPOJAHOTO COK3a TEOPETHYECKOM M NPUKIAAHOW XUMHUHU H

TPUBHUAIILHBIX Ha3BAaHWUU JJISI COCTABICHUS XUMHUYECKUX (OPMYNT JIBYXaTOMHBIX COCIWHEHUN (OKCHIOB,

Cynb(hUI0B, THAPUAOB U T.I.) U IPYTHX HEOPTaHUYECKUX COSAMHEHUN OT/IEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coep:kaHue 2 OK 01
Hepronmaeckui Teoperuueckoe o0yuenue OK 02
3aKOH 1 Tabymuia IIpakTnyeckune 3aHATHA 2
.. Menngeneera

Ilpakmuueckoe 3auamue Ne 2. «llepuognueckasi cucreMa xumudeckux 3neMenToB J[.1. Menneneesa». Buabl

pador: 1. ®usnueckuit cmeicn [lepuomanueckoro 3akona [[.M. MengeneeBa. 3aKOHOMEPHOCTH H3MEHEHMUSI

CBOMCTB XMMHYECKHUX DIIEMEHTOB, O0pa3yeMbIX MMM TPOCTHIX M CIIOXHBIX BEIIECTB B COOTBETCTBUU C

MOJIOKEHUEM XUMUYECKOTO dieMeHTa B [lepuonnueckoit cucreme. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHHUE 9

[Tepuognueckoro 3axona .M. Menneneesa. Ilpornosst [I.11. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX
JJIEMEHTOB.

2. PemieHue NpakTHUKO-OPHEHTUPOBAHHBIX TEOPETUUYECKUX 3a/JaHUN Ha XapakTepU3alMI0 XUMHUYECKUX
3JIEMEHTOB «MeTauInyecKne/HeMeTaJUIMYECKHE CBONCTBA, 3JIEKTPOOTPULIATEIBHOCTh M CPOJCTBO K JIEKTPOHY
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XUMHUYECKHUX 3JIEMEHTOB B COOTBETCTBHE C WX AJICKTPOHHBIM CTPOCHHUEM M TIOJIOKCHHEM B MEPUOIUICCKOM
cucTeMe XuMHudeckux siaeMenToB J[.J. MenaeneeBay.

Pa3nen 2. XuMu4yeckue peakuuu

12

Tema 2.1.
Tunel XUMHUECKUX
peakuuii

OcHoBHoOe coepkaHue

TeopeaneCKoe oﬁyqe}me

Knaccudukanus 1 TUNBI XUMHYECKUX PEAKIMA ¢ yd9acTHEM HEOPraHMYECKUX BellecTB. KonmuecTBEHHBIC
OoTHOIIECHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHH M PACUEThI IO YPABHEHUSAM XUMHUYECKUX
peakuuii. Mosb Kak eIMHUIIA KOJIMYeCTBa BerecTBa. MossipHast Macca. 3aKOHbI COXpaHEHHU s MacChl U SHEPTUU.
3akoH ABoranpo. MomispHslid 00beM razoB. OTHOCHTEIbHAS TFIOTHOCTD Ta30B.

Peakiiuu komruiekcooOpa3oBaHus C y4aCTUEM HEOPTaHMYECKUX BEUIECTB (Ha MpUMEpe TUAPOKCOKOMILIEKCOB
IIMHKA ¥ AJTFOMUHUA).

HpaRanecmle 3aHATHUSA

Ipaxmuueckoe 3ansmue Ne 3 « TUTIBI XUMUYECKHUX PEAKIIHI.

Buabr pador: 1. CocraBiieHHE YpaBHEHUWI peakIUil COCIMHEHHS, PA3JIOKEHUs, 3aMCElICHHs, OOMeHa.
YpaBHEHHS peakIuii TOPSHHs, HOHHOTO OOMEHA, OKHCIICHHS-BOCCTAHOBJICHHU. 2. Pacyer KONMMYeCcTBEHHBIX
XapaKTEPUCTHK MCXOIHBIX BEIIECTB M TPOAYKTOB pEakiuu. 3. Pacyer KOJIMYECTBEHHBIX XapaKTEPUCTHK
MIPOYKTA PEAKITMH COCTMHEHUSI, €CITU OHO M3 BEIIECTB JaHO B H30BITKE W/WIIH COJICPKUT IPUMECH. 4,
Pacuer MmaccoBoii WM OOBEMHOW JOJHM BBIXOJA MPOAYKTAa PEAKIUU COCAMHEHUS OT TEOPETUYCCKH
BO3MOXKHOTO. 5. Pacuer 00BeMHBIX OTHONICHWH Ta3oB. 6. Pacuer macchl (00BEM, KOJUYECTBO BEIIECTBA)
MPOJYKTa pEakiliy, €CIM OJHO M3 BEUIECTB JaHO B BUJE pPacTBOpa C OMpEICNIEHHOW MacCcOoBOW oei
pacTBOPEHHOTO BEIIECTBA.

Ipakmuueckoe 3anamue Noed«OKUCIUTEIbHO-BOCCTAHOBUTEIBHbBIE PEAKIIUIY.

Buast pabGor: 1. VYpaBHeHuss oOKHUCIEHUsA-BOCCTaHOBJIEeHMs. CreneHb okucieHud. OKucIUTens W
BOCCTaHOBUTEIb. 2. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU B IIPUPOJIE, TPOU3BOACTBEHHBIX MIpoIeccax
Y J)KU3HEACATEITBHOCTH OPTaHU3MOB. 3. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN MTOTEHITHAI CPEJIBI.

4. CocraBieHMEe W YypaBHUBaHHME OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUN METOIOM 3JIEKTPOHHOTO
Oamanca. 5. Tunu4yHble HEOPraHWYECKHUE OKHUCIUTENIN M BOCCTAHOBUTENH. 6. DIEKTPOIM3 pPacTBOPOB U
pacIuIaBoB COJIEH.

OK 01

Tema 2.2.
DIEKTPOIUTHYECKAS
IIACCOIAAINS 1
HOHHBIN 00MeH

OcHoBHOE coaepxaHue

Teoperuyeckoe o0yueHue

Teopus snexkTponuTHUeckoi nuccormanuu. Peakmuu moHHOro oOMeHa. CocTaBlieHHE peaKIMii MOHHOTO
oOMeHa IMyTeM COCTaBJIEHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH.

OK 01
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[uaponu3 coseit. 3HaueHUE TUAPOIN3a B OMOJOTHUECKHX OOMEHHBIX mporieccax. [Ipumenenue rumposnmsa B
MPOMBIIIJICHHOCTH.

HpaKaneCRne 3aHATUSA

Ilpaxmuueckoe 3ansamue Ne 5 «Peakuuu ruiposinzar.
Buabl padot: 1.VccnenoBanue cpeibl pacTBOPOB COJIEH, 00pa30BaHHBIX CHIIBHBIMU U CJ1a0bIMU IPOTOJIUTAMH,
U MX peakiii ¢ pacCTBOpaMH IIeJI04H U KapOoHaTta HaTpus. 2. CocTaBlIeHUE PEaKIMid THIPOIIN3a COJIEH.

KonTposabHas
padora 1

CTpOCHI/Ie BECIIECCTBA U XUMUUYCCKHE PEAKIINH.

Paznea 3.

CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BeleCTB

Tema 3.1.
Knaccudukanms,
HOMCHKJIATypa U
CTPOCHHE
HEOPTaHHYECKUX
BEILIECTB

OcHoBHOE€ CoacpKaHue

Teoperuueckoe o0yueHue

[lpenmer Heopranuyeckod XxumuM. B3aumocBs3p  HeopraHuyeckux — BemiectB.  Kiaccugukanus
HeopraHuuyeckux BeuiecTs. [IpocTbie u cinoxkHbie BemecTBa. OCHOBHBIE KJIAcChl CIOKHBIX BEHIECTB (OKCHIBI,
THJIPOKCUIBI, KUCIOTHI, conu). HoMmMeHknarypa M Ha3BaHHWE HEOPraHMYECKMX BELIECTB HCXOAS M3 HUX
XUMHUYECKON (OpMyJbl MM COCTABIEHUE XMMMYECKON (OpMyNIbI MCXOJs M3 Ha3BaHUs BEILECTBA I10
MEXYHApOJIHON WIN TPUBUAILHOW HOMEHKIIATYPE.

MexmonekynspHble  B3aumozeictsus.  Kpucramioruzapartsl.  ArperaTHble  COCTOSIHMSI — BELLECTBA.
Kpucrannuueckue u amopdHble BemiecTBa. THIBI KPUCTAJUIMYECKHX PEIIETOK (aTOMHas, MOJIEKYNspHas,
MOHHAsl, METaJJIN4ecKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKH.
[TpryrHBI MHOTOOOpa3us BEIIECTB.

CoBpeMeHHbIE NTPEICTABIECHUS O CTPOCHUH TBEPJBIX, KUAKUX U ra3000pa3HbIX BemecTB. JKuaKue Kpucrauibl.

IIpakTHYecKkue 3aHATHA

Ilpakmuueckoe 3anamue No6 «Knaccupukaius, HOMEHKIATypa U CTPOCHHE HEOPTaHMUECKUX BEIIECTBY.
Buasbi pador: 1.Pemenue 3a1a4 Ha pacyeT MaccOBOM JOJH (MacChl) XUMUYECKOTO 3JIeMEHTa (COeAMHEHNS) B
MoJekyie (cmecn). 2. Perenue nmpakTHUECKUX 33aHUM MO KiacCU(UKalMM, HOMEHKIATYpe U XUMHYECKUM
(dbopMysiaM HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB (HA3bIBATh U COCTABIISITH (POPMYJIbl XUMHUYECKHX
BEIIIECTB, ONPEAETATh MPUHAUICKHOCTh K Kiaccy). 3. McTouHnku xumudeckoil mHpopManuu (HaydHas |
yueOHO-Hay4yHasi JIUTepaTypa, cpelncTtBa maccoBoil mHpopmauuu, cetb WHTepHer u apyrue). 4. Ilouck
UH(OPMaLIMK 110 Ha3BaHUAM, HJIeHTU(HUKAaTOpam, CTPYKTYPHBIM (hopMyam.

OK 01
OK 02

Tema 3.2.

OcHoBHOe coaepkaHue

10

Teopernueckoe o0yuenune

OK 01
OK 02
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dusuko-

Mertamibl. O6mmue puznyeckre 1 XuMHUECKUe CBOWCTBAa MeTasioB. CIIOCOOBI MosTyueHusl. 3HaueHHe METalJIOB

XUMHYECKNE W HEMETAJUIOB B MPUPOJIE U >KU3HEACATEIbHOCTH YEJIOBEKa M OpraHu3MoB. Koppos3us MeTaioB: BHJIbI
CBOJICTBA KOPPO3HH, CIIOCOOBI 3aIIUTHl METAIIIOB OT KOPPO3HH.
HCOPTaHUACCKIX Hewmeramnsl. O6mmue ¢pusznyeckue 1 XUMUYECKHE CBOMCTBA HEMETA/UIOB. TUMIMYHbBIE CBOICTBA MeTaiioB [V—
BeImecTs VII rpynn. Kimaccugukaryst 1 HOMEHKIIaTypa COeqUHEHNH HeMeTauioB. KpyroBopoTel OMOT€HHBIX 3JIEMEHTOB
B [IPUPOJIE.
XVMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHUIO0B, THIPOKCUIOB, KUCIIOT, COJIEH
U JIp.). 3aKOHOMEPHOCTH B WM3MEHEHUU CBOMCTB IMPOCTHIX BEIIECTB, BOAOPOIHBIX COEAMHEHHUH, BBICIIMX
OKCHJIOB ¥ THIPOKCHUIIOB.
IlpakTH4yeckue 3aHATUSA
Ilpakmuueckoe 3anamue Ne 7 «CBOWCTBA METAJJIOB U HEMETAIIIOBY.
Buabl pador: 1. MccnenoBanue Gpu3nUecKUX M XMMUYECKUX CBOMCTB METAUIOB U HEMETAUIOB. 2. Pemenue
SKCHEPUMEHTAIBHBIX 3a/Jady MO CBONCTBAM XHMHUYECKMM CBOMCTBaM METANIOB M HEMETAJUIOB, IO
PAacIIO3HABAHUIO U MTOJIYYEHHUIO COCUHEHUI METAJUIOB U HEMETAJUIOB.
Ipaxmuueckoe 3anamue Ne 8 «PU3NKO-XMMHUECKHE CBOMCTBA HEOPTraHMUECKHUX BEIIECTBY.
Buasl pa6or: 1. CocraBiieHue ypaBHEHUN XHUMHUYECKHUX pPEAKLUl C y4acTHMEM IPOCTbIX M CIIOKHBIX
HEOPraHMYECKUX BEIIECTB: OKCHUJIOB METAJIOB, HEMETAIOB M aM(OTEPHBIX AJIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBAaHUI U aM(OTEPHBIX IMIPOKCHI0B, HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX X CBOWCTBA.
2. PemeHne mNpakTHKO-OPHEHTUPOBAHHBIX TEOPETHMUECKUX 33/JaHUN Ha CBOWCTBA U  IOJIyYyeHHE
HEOPraHNYECKHUX BEIIECTB.
Tema 3.3. OcHoBHOE cogepkaHue OK 01
TIpousBoscTBO Teopernyeckoe odyueHue OK 02
HEOPraHUYECKUX

BEIIECTB. 3HAUCHUE
Y IPUMEHEHUE B
ObITY U Ha
MIPOU3BOJICTBE

OO0mue mnpencTaBieHHUs] O MPOMBIIIICHHBIX CIOCO0aX MOJIYYEHHs XMMHUYECKHX BELIECTB (Ha IMpumepe
IIPOU3BOJICTBA AMMHAKA, CEPHON KHCIIOTHI).

Uepnass u nuBeTtHass Mmeramnyprus. [IpakTuueckoe NMpUMEHEHHE AJIEKTPONU3a Ui IMOJIyYEHUs IIEJIOYHBIX,
I1E€JI0YHO3EMENIbHBIX METAJIIIOB M almtfoMUHUA. CTEKIIO ¥ CHIIMKATHAs TPOMBIIUIEHHOCTh. [Ipobiaema oTxo0B 1
110OOYHBIX TPOJYKTOB.

IpakTuyeckue 3aHATHSA

Ipaxmuueckoe 3ansamue Ne 9 «IIpon3BoCTBO HEOPraHUYECKUX BELIECTBY.

Buasbi pador: 1. Perenne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUN O POJIM HEOPTAHUYECKON XUMHUH B Pa3BUTHH
MEIUIUHBI, CO3/IaHMM HOBBIX MaTepHajoB (B CTPOUTEILCTBE M JIp. OTPAC]SAX MPOMBIIUIEHHOCTH), HOBBIX
HMCTOYHUKOB SHEPruu (aJbTEpHATUBHbIE HCTOYHUKU DSHEPTUH) B pEHICHUH MpoOJIeM HKOJIOTUYECKOM,
HHEPreTUUECKON 1 MHUIIEBONH 6€30MacHOCTH.
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KonTposabHas
padora 2

CBolicTBa HEOPraHUYECKUX BEILECTB.

Paznea 4.

CTpoe}me H CBOMCTBA OpPraunveCKux BEIECTB

26

Tema 4.1.
Kinaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKUX
BEIIIECTB

OcHoBHoOe coepkaHue

TeopeaneCKoe oﬁyqe}me

IIpeamer opranndeckoil XuMuK. B3anMOCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB.

XHMMHYECKOE CTPOCHUE KAK NOPSAJOK COCIUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTU. OCHOBHBIE
IIOJIO)KEHUSI TEOPUU XUMHUYECKOTO CTPOEHUs OpraHuyeckux coeauHeHuid A.M. bytieposa. YrieponHsiii
CKEJIET OpraHW4ecKod MoJeKkyabl. MoneKkyispHble U CTPYKTypHblE (pa3BepHYTblE, COKpalllEHHbIC)
XUMHYEeCKHe (OpMYIbl. 3aBUCHMOCTb CBOICTB BEIIECTB OT XMMHYECKOTO CTPOCHHS MOJIeKysl. V3omepus u
U30MepHI (CTPYKTYpHasl, FreoMeTpruecKas (Luc-TpaHc-uzomepusi). KpaTHOCTh XUMUUECKOM CBSA3H.

[lonstne o ¢yHkunoHanpHOM Tpymme. llpuHIMNIBI KiaccH(UKAUM OPraHUYECKUX COCAMHEHUI.
Me:x1yHapoiHass HOMEHKJIATypa U IPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKUX COSAVMHEHUN.

HpaRanecmle 3aHATHUSA

Ilpakmuueckoe 3anamue Ne 10 «Knaccudukanus, CTpoO€HUE 1 HOMEHKIIATypa OPraHUYECKUX BEIIECTBY.
Buabl pabGor: 1. HomeHknarypa OpraHM4ecKMX COEIMHEHMH OTAEIbHBIX KJIAacCOB (HACBILIECHHBIE,
HEHACBIIICHHbIE U apOMaTHUYECKHE YIJIEBOAOPOJbl, CIUPTHI, (EHOJIbI, AJNbIAETUIbl, KETOHBI, KapOOHOBBIE
KUCIOTH U Jp.) 2. COCTaBICHHE MOJHBIX M COKPAILEHHBIX CTPYKTYPHBIX (POPMYJ OpraHMYECKUX BEILECTB
OTJENTFHBIX KJIACCOB, MCIIONB3Ys MX HA3BaHUS MO CUCTEMAaTHYECKOW HOMEHKIaType. 3. PacdeTs! nmpocTeimeit
(opMyIIbl OpraHMYECKONW MOJIEKYJIbl, HCXOJIsl U3 2JIEMEHTHOI'0 cOCTaBa (B %).

OK 01

Tema 4.2.
CBolicTBa
OpPTaHUYECKUX
COCIMHEHU N

OcHoBHOE CoACpKAHUEC

14

TeopeaneCKoe oﬁyqelme

10

OU3NKO-XMMUYECKHE CBOICTBA OpraHMYECKHUX COEIMHEHMH  OTIENbHBIX KIaccoB  (0COOEHHOCTH
KJIaCCU(UKALMU U HOMEHKJIATypbhl BHYTPH KJlacca; FOMOJIOTMUECKUHA ps U olmiast (opmylia; U30Mepus;
¢du3nyeckre CBOMCTBA; XMMUUYECKHE CBOMCTBA; CIIOCOOBI MOTY4YEHUs):

— TIpenelbHbIE YrIIeBOXOpoAbl. I'opeHuMe MeraHa Kak OJUH M3 OCHOBHBIX MCTOYHUKOB TeEIlla B
IPOMBIIIIEHHOCTH U ObITy. CBOMCTBa NMPUPOIAHBIX YITIEBOJOPOAOB, HAXOXACHUE B MPUPOJAE U MPUMEHEHNE
AJIKaHOB;

— HempeaeIbHbIE U apOMAaTUUYECKHE YTIIeBOA0opoaAbl. [lonmrMepu3arius 3TuiieHa Kak OCHOBHOE HAMPAaBIICHUE €r0
UCIoNb30BaHus. ['opeHre aneruaeHa Kak UCTOUHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHM JJIsi CBAPKH U PE3KU
METaJIJIOB;

— KHCIIOPOJCOEpKaIlMe COeAMHEHUs] (CIUPTBI M TPOCTbie APUPBL, (PEHOJNBI, aTbACTHABI U KETOHHI,
KapOOHOBBIE KUCIOTHI M UX MPOU3BOAHbIE). [IpakTHUeckoe NpuMeHeHHe STUIICHTJIMKOIIS, TIMIEepUHa, peHoma.

OK 01
OK 02
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[Ipumenenue GopManpaeruaa, aneTalbIeruaa, YKCYCHOW KACIOTH. MblUTa KaK COJIM BBICHIUX KapOOHOBBIX
KHCJIOT. Moro1ie CBOMCTBA MbIIa;

— a3zoTcoacpKamunue COCANHCHUA (aMI/IHBI Hn aMHMHOKUCJIOTHI, 6CJ'IKI/I).

Knaccugpukamuss u  0COOGHHOCTHM  OpPraHMYECKMX peakiuil. PeakunonHele 1eHTpbl. Pamgukains.
IlepBoHayaIbHbIE MOHATHS O TUIIAX U MEXAHU3MAX OPraHUYECKHX pPeakLuil.

I[pakTuyeckue 3aHATHS

Ipaxmuueckoe 3anamue Ne 11 «'eHeTHYECKas CBSI3b MEKAY KJIacCaMH OPraHUYECKUX COCAMHEHUI.

Buabl pador:1. Pemenue nenouex npeBpameHUi Ha FeHETUYECKYIO CBSI3b MEX/y KJIACCAMU OPraHUYeCKUX
COCIMHEHUH C COCTABJIICHHEM HA3BAHWM OPraHUYECKUX COCIMHEHUHU 10 TPUBUAIBHOW WM MEKIyHApOIHOU
cucTeMaTHYecKod HOMeHKJarype. 2. PemieHue pacueTHbIX 3ajjady IO YpaBHEHMSM pPEAaKUMHA C ydacTHEM
OpraHMYECKUX BEILECTB.

IIpaxmuueckoe 3anamue Ne [ 2«Iloydyenune 3TuieHa U U3y4EHHUE €r0 CBOMCTBY.

Buabl pador: 1. [lonydenne sTuieHa U3 3TaHOIA B TAOOPAaTOPHH U U3yYECHUE €0 (U3NIECKUX U XUMUIECKUX
cBoiicTB. CocTaBieHHEe peakIii IPUCOESAMHEHUS U OKUCIIEHUS Ha IpuMepe 3THiieHa.2. Pemenue pacueTHbIX
3a]a4 C UCIOJIb30BAaHUEM IUIOTHOCTHU I'a30B 110 BOJOPOJY U BO3IYXY.

Tema 4.3.
Opranunueckue
BEILIECTBA B

KHU3HCACATCIIbHOCTH

YeJI0BEKa.
[IpousBoacTeo 1
MPUMEHEHNE
OpraHU4YeCKUX
BEIIECTB B
MIPOMBIIUIEHHOCTH

OcHoBHOE€ CoacCpKaHuEC

Teoperuueckoe o0yueHue

buoopranunueckue coequuenus. [Ipumenenue u 6uonornyeckas poiib yriaeBoJoB. OKUCIEHUE yIIIeBOJOB —
HCTOYHUK SHEPTUU KUBBIX opranu3mMoB. O0nacTu NpuMeHeHUs] aMMHOKUCIOT. [IpeBparennst 0eIKoB MUIIH
B opraHusme. buonornueckue ¢ynkumu 6enxoB. buonorndeckue QyHkimu xupoB. Ponb opranuyeckoit
XUMHHU B pEIICHUN TPOo0OIIeM NMUIIEBON 0€30M1aCHOCTH.

HykenHoBbIe KMCIOTHI: cocTaB U cTpoeHune. CTpoeHne HykieoTuanoB. CoctaB HykiIenHOBBIX kucioT (JJHK,
PHK). Posib HyKJ1I€MHOBBIX KUCIIOT B KHU3HEAESTEILHOCTH OPraHU3MOB.

[Tpon3BOICTBO OpraHMYECKUX BELIECTB: NMPOU3BOACTBO METaHOJNA, nepepadoTka HepTH. IlonmuaTHieH kak
KPYIHOTOHH2)KHBI IPOAYKT XHMHYECKOro Ipous3BoicTBa. IIpumeHenume »stwiieHa. IIpomsBoncTtBo
IIPUMEHEHNE Kay4yyKa U PE3UHBI.

CuHTeTHYeCKHe U HCKYCCTBEHHbBIE BOJIOKHA, X CTPOEHHE, cBoWcTBa. [IpakTHyeckoe NCOIb30BaHUE BOJIOKOH.
CuHTeTHYeCKHE TUIEHKU: U30JISIHS I TPOBOJIOB, MEMOPAHBI JUIsl OIPECHEHUS BOJIbI, 3AIIUTHBIE TJICHKH JIS
aBTOMOOWIIEH, TUIACTBIPU, XUPYpru4eckue MmoBa3Ku. HoBble TEXHOIOTUY JajdbHEHIIEro COBEpIIEHCTBOBAHNUS
IIOJIMMEPHBIX MATEPUAJIOB.

Ponp oprannyeckoil XMMHHM B peUIEHHH MPOOJIEM >HEPreTUYecKOo Oe30MacHOCTH, B Pa3BUTUM MEIULIMHBI,
CO3aHMH HOBBIX MaT€pUaJIOB, HOBBIX HCTOUHUKOB DHEPIHH (2IbTEPHATUBHBIE HCTOUYHUKU DHEPTHH).

[MpakTnyeckue 3aHATHS

OK 01
OK 02

JList
CICIUAIIFHOCTH
dapmanus
IIK 2.3
IIK 2.5

JList
CHEINAIbHOCTH
CectpuHckoe
Il
IIK 1.1
K 1.2
IIK 3.2
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llpakxmuueckoe 3ansmue Ne 13 «OpraHndecKre BEIIECTBA B )KU3HEACATEIbHOCTH YETTOBEKA.
Buabl pador: 1. Pemenue npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUN MO COCTABJICHUIO XUMHUYECKUX PEaKIIHi,

OTPKAIOMIMX XUMHYECKYI0O AKTHBHOCTb OPTaHWYECKHUX COCAWHEHHH B Pa3IMYHBIX cpefax (MPUpPOIHBIX, 2
OMOJIOTNYECKHUX, TEXHOT€HHbIX).
Kontpousuas CrpyKTypa 1 CBOWCTBA OPraHMYECKUX BEIIECTB 2
padora 3 '
Pazgen S. Kunernyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XMMHUYECKHX PeaKIuid 12
Tema 5.1. OcHoOBHOE coiep:KaHue 4 OK 01
Kuneruueckue TeopeTuueckoe 00yueHne 2 OK 02
3aKOHOMCPHOCTH XHUMHUYECKUE kiuu. K upuKaus XUMUYECKUX pEaKuuil: 1mo ¢a3oBOMy cOCTaBy (TOMOTECHHBIE H
peak nacc i} peak y y
HpoTekatii reTeporeHHbIe), [0 UCIOIb30BAHUIO KaTaln3aTopa (KaTaIMTHYECKUEe U HEKaTATUTUUECKHE). Hus
XUMHUYECKUX CHeLUaTbHOCTH
N CKOpOCTh peakluu, €€ 3aBHCUMOCTh OT pAa3IMYHbIX (PAKTOPOB: TPHPOJIBI PEArHPYIOUINX BEIIECTB, o
peaKiiH KOHIIGHTPALlUM pEearupyroumx BellecTB, TemiepaTrypsl (mpaBwio Baut-T'odda), mmomanu peakunoHHOi 2 ?ﬁ? ;H?’Hﬂ
MOBEPXHOCTH, HATMYHS KaTtanu3aropa. Poib katann3atopoB B MPUPOJIE U POMBIIIIIEHHOM ITPOU3BOJICTBE. K 2' 5
OHeprus akTUBalMU. AKTUBUPOBaHHbIN kKomIuiekc. KaTanuzaTopsl 1 katanus. Poib kaTanu3aTopos B IpUpoJie ’
Y TIPOMBIIIUIEHHOM ITPOM3BOJICTBE. Tns
IpakTuyeckune 3aHATHS 2 CIELMAIBHOCTH
Ipakmuueckoe 3anamue Ne [4 «OnpeneneHne 3aBUCHMOCTH CKOPOCTH PEAKIHMK OT KOHIEHTPAIUU CecTpHHCKOE
pearupyromux BeecTBy. €710
Buabl pador: 1. V3ydeHne 3aBUCHMOCTH CKOPOCTH XHUMHYECKOH PeakInu OT KOHIEHTPAIUK pearupyromnx MK 1.1
BEIIECTB U Temieparypsl. 2. McciemoBaHue 3aBUCUMOCTH CKOPOCTU pEakIUM OT KOHLEHTpauuu. 3. 2 MK 1.2
OmnpeneneHnne KOHCTAaHTHI CKOPOCTH peakiuu rpadudeckuMm MmetogoM. 4. MccnemoBaHue 3aBHCHMOCTH MK 3.2
CKOPOCTH peakIMM OT TeMmepaTypbl. Pacuer HSHepruM akTUBAllMM peakuuu. 5. PemieHue mpakTHUKO-
OpPUEHTHPOBAHHBIX 3aJaHNI Ha aHaIH3 (DaKTOPOB, BIMSIONINX HA M3MEHEHNE CKOPOCTH XUMHUYECKON peakIny.
Tema 5.2. OcHoBHoOe€ cojiep:kaHue 6
TepMOIMHAMUIECKH | Teopernueckoe oGyuenue 2 OK 01
© SAKOTOMEPHOCTH Knaccudukanus XUMHYECKUX pPeakIuil: Mo TermaoBoMy 3G (PeKTy (3K30TepMUUECKHE, SHIOTEPMUYECKHE), 110 OK 02
2 2
HpoTeKaHA oOparumoctH (oOpaTumMbie 1 HeoOpaTuMeble). TermnoBsle 3¢ (HeKThl XUMHUUYECKHX peakiuid. TepMoxuMuyeckue
XHMITHECIKHIX ypaBHeHUsA. OOpaTUMOCTh peakiuii. XMMUYECKOe PaBHOBECUE U €r0 CMEIIEHHE MO IeHCTBUEM Pa3InYHbIX Mo
DCAKIUTH. (bakTOpOB (KOHLIEHTpAIMsI PEarcHTOB MM MPOJIYKTOB DPEaKLMH, JIaBIEHUE, TeMIepaTrypa) JUIsl CO3JaHHs 2 CHenraIbHOCTH
Paprosecue ONTUMAJIBHBIX YCIOBUN MPOTEKAHNS XUMUYECKHUX ITPOLIECCOB. Dapmarnus
XUMHACCIIX [Tonsitue 00 sHTANBNUU U SHTpornHU. DHeprus ['ndoca. 3akon I'ecca u ciencTBus u3 Hero. Pojib cMmenieHus IIK'2.3
peakuui I[IK 2.5

PaBHOBECHUS B TEXHOJIOTMYCCKUX ITPOLECCAX.
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IIpakTHYeckne 3aHATHA

Ipaxmuueckoe 3anamue Ne 15 «XuMHUECKOE paBHOBECUEN Host
Buabr pa6or:1l. Ipuninun Jle Illarense. BiusHue pasnuyabix (aKTOPOB HAa H3MEHCHHE PAaBHOBECHS CHCTTHATEHOCTH
XUMHUYECKHX peakinuid. 2. 3aKOH JEHCTBYIOIIMX MacC U KOHCTaHTa XMMHUYECKOro paBHoBecus. 3. Pacdersr CecrpuHckoe
PaBHOBECHBIX KOHIIEHTPALMH pearupyrollnuX BEIIeCTB U MPOAYKTOB peakuuii. 4. PacueTs! TerioBoro adgdexra 2 ACTIO0
peakuuu. 5. PenieHne npakTMKO-OPUEHTUPOBAHHBIX 33JaHUN Ha npuMmeHeHue npunuuna Jle-llatense nms IK 1.1
HAXOX/ICHUS HAIIPaBJICHUS CMEIICHHSI PABHOBECHSI XMMHUECKON peakIMK U aHaiu3 (JaKTOpOB, BIUSIONINX Ha IIK 1.2
CMEIIEHNE XMMHYECKOTO pAaBHOBECHSI. IK 3.2
Ilpakmuueckoe 3anamue Ne 16 «/3ydyeHue BIUSHUS Pa3IUYHbIX (PAKTOPOB HAa CMEIICHHE XHUMHYECKOTO
paBHOBECHS.
Buabsl pabor: 1. lccrnenoBanue BIMSHHMS W3MEHEHUS KOHLIGHTPALMM BEIIECTB, PEAKUUU CpeAbl U 2
TEMIIEpaTypbl Ha CMENICHWE XHMHUYECKOTO paBHOBecus. 2. CpaBHEHHE TIIOIYYEHHBIX pe3yJbTaToB C
TEOPETUYECKH NMPOTHO3UPYEMBbIMU Ha ocHOBe npuHiuna Jle [latenpe.

KourpoabHnasn N
CKOpOCTh XMMHUYECKOH peakliMi U XUMUYECKOE PAaBHOBECHE. 2

pabora 4

Paznea 6. JlucnepcHbIe CUCTEMBI 10

Tema 6.1. OcHoBHOE co/iep:KaHue 4 OK 01

HAucnepcubie Teoperuueckoe o0yueHue 2 OK 02

CHCTEMBI 1 (axTope! Hucnepcubie cucteMbl. Kommonaneie cucteMbl. ICTHHHBIE paCTBOPBI. OK 07

X YCTOMHHBOCTH PactBopenne xkak ¢usuko-xumuueckuii mpouecc. PactBopel. CrocoObl MPUTOTOBICHHSI PACTBOPOB.
PactBopumocTs. MaccoBast 107151 pacTBOpEHHOro BemiecTBa. [IpeaenbHo JOMyCTUMble KOHLIEHTPAUU U UX Hus
UCIOJIb30BaHUE B OIICHKE HKOJIOTHYECKOM 0€30MMacHOCTH. 2 CHZIDMMBHOCTH
Knaccugukanus aucnepcHsIx cucteM 1no cocraBy. CTpoeHue u GakTopbl yCTOWYMBOCTH AUCTIEPCHBIX CUCTEM. ?B?;Il;ﬂ
Pacno3naBanue HCTHHHBIX PacTBOPOB, KOJUIOMIHBIX PAacTBOPOB M TpyOoauchepcHbIX cucteMm. CTpoeHue K 2' 5
Mmunemsl. PaccenBanue cBeTa mpu MpoX0XkKI€HUU CBETOBOTO My4YKa Yepe3 ONTUYECKH HEOJHOPOAHYIO Cpeay ’
(3¢ dexra Tungans). T
IIpakTH4eckue 3aHATHSA 2 CHEMANEHOCTH
Ilpakmuuecxoe 3auamue Ne 17 «JlucniepcHbie cUCTEMBI U (DAKTOPHI MX YCTOMUHUBOCTHY. CecTprHCKOe
Buasbi padot:1. Pemenne 3a1a4 Ha MpUTrOTOBIEHUE PACTBOPOB. 2. PenieHne mpakTHKO-OpUEHTHPOBAHHBIX Jeno
pacueTHBIX 3aJjaHUi Ha AUCTIEPCHBIE CUCTEMBI, UCIIOJIb3yeMble B OBITOBOM M MPOU3BOICTBEHHOM 2 MK 1.1
JeSITeIbHOCTH YeJIOBEKa, C MO3UIMI HKOJIOTHYECKOM 0€301MacHOCTH MOCIEICTBUI U TPaMOTHBIX PEeIICHUH K 1.2
npo0JieM, CBS3aHHBIX C XUMHUEH. K 3.2
OcHoBHOE coaepKaHue 4 OK 01
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Tema 6.2, IlpakTHyecKue 3aHATHSA OK 02
HccfeHOBaHHe Ipaxmuueckoe 3ansmue No 1 8«I1pUroToBieHne pacTBOPOBY. Hns
CBOHCTB Buabl pa6or:1l.Ilpurorosienne pacTBOPOB 3aJaHHON (MOJSIpHOM) KOHIIEHTpamud (C  MPaKTHKO- CHCTTHATEHOCTH
AUCHEPCHBIX CUCTEM | oppieHTHPOBAHHBIMY BOIIPOCAMH), ONIPE/ICICHHUE CPEIbI BOJHBIX PACTBOPOB. Papmanus
AT X Ipaxmuueckoe 3anamue Ne 19« ccnenoBanye QUCIEPCHBIX CHCTEM. 1K' 2.3
WICHTHHKALIH Buabl pa6or:1. [IpurotoBieHre ¥ H3yueHWE CBOWCTB JMCIEPCHBIX CHCTEM PAa3HBIX BHJOB: CYCIIEH3HH, TIK2.5
OMYJIbCHH, KOJUTOUIHOTO pacTBopa. 2. CpaBHEHHE CBOMCTB HCTHHHBIX W KOJUIOMIHBIX PACTBOPOB, BBIBIICHHE Aot
OCHOBHBIX Pa3IHuUi MEXKY HUMH. CHCIHAIILHOCTH
CectpuHckoe
hi (SN (0
KonTtposbnas Tucrie MK 1.1
PCHBIC CHCTEMBI.
pabora 5 MK 1.2
IIK 3.2
Pazgen 7. KavecTBeHHbIE peaKIHH 00HAPYKEHHSI HEOPTAHMYECKUX U OPraHNYECKHX BEIIeCTB
Tema 7.1. OcHoBHOE co/lep:KaHue OK 01
Obnapyxenue IpakTHYecKHe 3aHATHS OK 02
HEOPraHMIECKHX
Ipaxmuueckoe 3anamue Ne 2() «ObHapykeHHUE HEOPTAHUYECKUX KATHOHOB M aHHOHOBY.
KATHOHOB 1 Buabl pador:1l. KauecTBeHHbICE XUMHYECKUE PEAKIMU, XapaKTEPHbBIC ISl OOHAPY)KEHUS HEOPTaHUYECKHX
AHHOHOB BeIeCTB (KAaTHOHOB M aHUOHOB). 2. CocTaBlIeHHE ypaBHEHUH peakiuii 0OHapykeHHs kKaTnoHoB [-VI rpymnm u
AQHUOHOB, B T.4. B MOJICKYJISIPHON ¥ MOHHOHN (opmax. 3. Peakinu 0OHAPYKEHUST HEOPTAaHUIECCKHX BEIIECTB B
peaIbHBIX 00BEKTaX OKPYIKAIOIIEH CPe/Ibl.
Ipakxmuueckoe 3anamue Ne 21 «KAHanMUTUYECKHE peaKllui aHUOHOBY.
Buabl pador:1. OOHapyxeHHE HEOpraHHYeCKHX BemlecTB (KatuoHOB I[-VI rpynm wix aHHOHOB) C
WCIIOJIb30BAHNEM KAYEeCTBEHHBIX AHATUTHYCCKUX peakiuid. 2. [IpoBeIeHHE KAueCTBEHHBIX PEAKIIHIA,
UCIIOJIb3YEeMbIX JJIsl OOHAPYKEHUSI aHHOHOB: KapOoHata, Gpocdara, cynbdara, Cynbdpuaa, HUTpaTa, XJIOpHIa U
ap. 3. Onucanue HaOIIOaEMbIX SIBJICHHI M COCTABICHUE XUMHUYECKUX PEAKITUIA.
Tema 7.2. OcHOBHOE coep:KaHue OK 01
Obnapysenne IpakTHYecKHe 3aHATHS OK 02
OpraHUYEeCKUX

BCIICCTB OTACIBHBIX
KJIaCCOB C
HUCITIOJIB30BaHHUEM

Ilpakmuuecxoe 3auamue Ne 22 « O0HapyKeHHUE OPraHUIECKUX BEIIECTB OTACITBHBIX KIACCOBY.

Buabl padot: 1. KauecTBeHHBIE XUMUUYECKHE PEAKITUN, XapaKTEPHBIC I OOHAPYKEHUS OTIEITHHBIX KJIACCOB
OpPTaHWYECKUX COCTMHEHUN: (DEHOJIOB, abJACTHU/IOB, KpaxMalia, YKCYCHON KHUCIOTHI, aMUHOKHUCIIOT U JIp. 2.
Jenarypanusi O€IKOB IpU HArpEeBaHUU, [IBETHBIE peakiuu 0enkoB. 3. CocTaBieHNe KaueCTBEHHBIX pEaKIuit
0OHapy>XEHHSI OPTaHUYECKUX COCTMHEHUH OTACIBHBIX KJIACCOB.
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KaueCTBEHHBIX IIpakmuueckoe 3anamue Ne 23«KauecTBEHHbIE pEAKIIUN HA OT/IEIbHBIE KJIACChl OPraHUYECKUX BEIIECTBY. 2
peakuuii Buabr pator:1l. OOHapyxeHHE OpraHMYECKHX COCAMHEHUH OTAENbHBIX KiaccoB. 2. [IpoBeacHue
KAueCTBCHHBIX PEAKIIMI, UCIIOJIB3YyEeMbIX ISl OOHAPYKCHHSI OPTaHUYECKUX BEIIECTB Pa3IIUYHBIX KJIACCOB:
dbeHonoB, anbpAETHAOB, KpaxMmana, YKCYCHOM KHCIIOTBbI, aMHHOKUCIOT, OenkoB u ap. 3. Onucanue
HAOJI0TAEMBIX SBJICHHUI U COCTABIICHNE XUMUYCCKUX PEAKITUI H/HITH CXEM.
IIpodeccuoHaTbLHO-OPUEHTHPOBAHHOE CO/Iep:KaHMe (Coep:KaHNe MPUKJIIATHOTO MOTYJIs1) 36
Pa3znen 8. XuMmus B ObITY U IPOM3BOJACTBEHHOM /1eATEJIbHOCTH YeJI0BEKA 4 OK 01
Tema 8.1. OCHOBHOE cofIep:KaHue 4 OK 02
OK 04
Xumus B ObiTy 1 IpakTHYeCKHe 3aHATHS 4
MIPOU3BOJICTBEHHOU = OK 07
ESTEBHOCTH Ilpakmuueckoe 3anamue Ne 24 « Xumus B ObITY U IPOU3BOJICTBEHHOM JCATEIHBHOCTU YETOBEKAY. 2 s
Buasbl pador:1. Dxonornyeckas 6€30MacCHOCTb MOCIEACTBUN OBITOBON M IPOU3BOJCTBEHHON AESITEIbHOCTU
YeloBeKa 9 . CIEIHUATBHOCTH
YeNI0BeKa, CBSI3aHHAs ¢ MepepaboTKOM BEIIeCTB; MOUCK M aHAJIW3 XUMUYECKOH MH(MOPMALUU U3 Pa3IMYHbIX Dapmartus
UCTOYHUKOB (Hay4Has W y4yeOHO-Hay4dHas JIMTEpaTypa, CPeICTBa MaccoBOM mH(OpMarmu, ceTh MHTepHET 1 K 2.3
npyrue). 2. Keiicel (c yuerom Oyaymieidl npodeccruoHalbHON NeATEeNbHOCTH) Ha aHAIW3 HHQPOpPMAIUH O K 2.5
MIPOM3BOJICTBEHHOMN JISATSIILHOCTH Y€JIOBEKa, CBI3aHHOM C TIepepaboTKOM U MOTydeHUEM BEIIECTB, a TAKXKE C s
9KOJIOTHYECKOH 06€30MaCHOCTHIO. _ CIELUATBHOCTH
o
Ilpakmuueckoe 3anamue Ne 25«3amura Keicay. } § 2 CecTpHHCKOE
Bunsbi padort:1.1IpeacraBnenue pe3ynbTaToB pelieHus KECOB (BBICTYIUICHUE C MPE3eHTAEH ) 1710
IK 1.1
K 1.2
IK 3.2
Pa3nes 9. UcciienoBanue 1 XUMHYECKH aHAJIN3 00beKTOB OHOchepsI 32
Tema 9.1 OcHoBHOe coaep:kaHue 6 OK 01
OcHoger 5 Teoperuyeckoe 00yueHue 2 Aot
nabopatopHoit CHEINAIbHOCTH
BrImonHeHNe TUMOBBIX PAacYeTOB MO TEMATHUKE IKCIEPUMEHTa (BBIXOJ MPOAYKTa peaklhH, Macca HaBEeCKH,
MPAKTUKH B dapmanus
00BEM pacTBOPUTEIS).
npo¢eCcCHOHATBHBIX 2 K 2.3
OOpaboTka MJaHHBIX, AaHAIW3 W OLEHKA WX JOCTOBEPHOCTH (BBIUMCICHHE CpPEIHETr0 3HAueHUs
nmabopaTopusix IIK 2.5
JKCIIEPUMEHTAIILHBIX JAHHBIX, TOTPEITHOCTH). i
st
IMpakTuyeckue 3aHATHS 4 CHeLUAIBHOCTH
Ilpakmuuecxoe 3auamue Ne 26«OCHOBBI Ta0OPATOPHON MTPAKTUKI. 2 CecTpuHCKOE
Buasl pador:1. JlaboparopHas mocya U XuMudeckre peakTuBbl. 2. OCHOBHBIE JTa0OpATOPHBIEC OMEpaIiu. 3. 7e710
JlaGopaTopHoe obopynoBanue. 4. Texnuka 0€30MaCHOCTH U TIpaBuia paboThHI (TIOBEICHHS) B JIA0OPATOPHH. MK 1.1
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llpakxmuueckoe 3ansmue Ne 27«lIpencraBieHue pe3yJbTaTOB IKCIEPUMEHTA

I[IK 1.2

Buabl padot:1.IIpencraBnenue pe3ynbTaToB SKCIEPUMEHTA B pa3auvHOr (opme (Tabnuia, rpaduk, OTYET, [IK 3.2
JOKJIaJ1, IPE3CHTAIHS).
Tema 9.2 OcHoBHoOe coepkaHue OK 01
XUMUIECKUH Teopernyeckoe odyueHue OK 02
anai3 npod Bojb! Knaccudpukanus npod Boabl MO BUAY M HAa3HAUEHHUIO, HCXOAS U3 €€ XUMHUYECKOro COCTaBa. OK 07
OpranonenTuyeckue CBOMCTBa (3amax, MPO3pPavyHOCTh, LBETHOCTb, MYTHOCTH) BOJbL. KHCIOTHOCTH U Hna
HIeNI04YHOCTh BOJABL. pH cpensl u MeTonsl ee ompeneneHus. KecTKOCTh BOJBI U METOIbI €€ OINpe/eIeHUs. CHCUHATLHOCTH
CyurHocTh METO1a THTPOBAHMUS. (D?Eg[ ;L[;H
Bupel sxecTKkOCTH BOJBI (BpeMEHHAsl U OCTOsIHHAS ). JKeCTKOCTh BOJIbI KaK MPUYUHA BBIMAJCHUS OCAJAKOB HIIN K 2' 5
00pa3oBaHus COJICOTIIOKEHUM, UMEIOIIUX MECTO B OBITY M Ha TPOU3BOJICTBE. )
CoctaB coseil, BBI3bIBAIONINX KECTKOCTh BOJBI. XUMUYECKUE MPOIECCHI, YCTPAHSIONUINE KECTKOCTh BOJIBI. Hus
YpaBHEHHUS XHMHUYECKUX PEAKIHMH, WUIFOCTPUPYIONUX TIPOIECCHl, TPOUCXOIAIINE IPU YCTPAaHCHHUH CITCHHATIHOCTH
JKECTKOCTU. YCTpPaHEHHE BPEMEHHOH KECTKOCTH OBITOBBIMM M XHUMHYECKUMHU croco0amu. CrocoOsl Cectpurcioe
yCTpaHEHUS TIOCTOSITHHON KECTKOCTH. Hﬂ;ﬁél
IIpakTH4yeckue 3aHATHS K 1.2
IIpaxmuueckoe 3ansamue Ne 28 «XUMUUYECKUI aHAIN3 TIPOO BOJBI». K 3.2
Buabl pador:1. CriocoObl BeIpak€HUs KOHIIEHTPAIIMN PACTBOPOB: MaccoBasi 10Jisi paCTBOPEHHOTO BEIIECTBA,
MOJIIpHasT W MOJISUTbHAS KOHIIGHTpanuu. Tutp pactBopa. 2. PemieHue mnpakTUKO-OPUEHTHPOBAHHBIX
TEOPETUYECKHUX 33aJaHWil Ha pacyeT KOHIEHTPAIM 3arps3HSIOMIAX BEIIECTB U UX CPaBHEHHE C MPEIEIbHO
nomyctTuMbIMU KoHIIeHTparusmu (I11K).
Ipakmuuecxoe 3anamue Ne 29«OnpeneneHue KeCTKOCTH BOIBI U CIIOCOOBI €€ YCTPAHECHHS».
Buasi pa6or:1. MccrnenoBanue XxuMuueckoro coctaBa npo0 Boabl. 2. CrnocoObl yCcTpaHEHHUS BCEX BUIOB
KECTKOCTH B 3aBHCHMOCTH OT COCTaBa COJIeH >KeCTKOCTH. 3. PemieHue sKCrepUMEHTaIbHON 3aladyd Ha
BBISIBJICHHE BPEMEHHOW U MOCTOSHHOM >KeCTKOCTH BOJBL. 4. OlieHKa BEpOSITHOCTH YCTPAHEHUS BCEX BUIIOB
YKECTKOCTH B JJOMAITHUX yCIIOBHSX.
Tema 9.3 OcHOBHOE coep:KaHue OK 01
XuMHuecKui TeopeTuueckoe o0yueHune OK 02
KOHTPOJIb KA¥CCTBA 1o crpennplil XMMUYECKHH COCTAB MPOJAYKTOB NHTaHUA. BemectBa, (ambCUPUIUPYIONIHE TPOAYKTHI OK 07
TPOAYKTOB HHTARUA |1 rams, u BEIECTBA, 3arps3HSIONINE MPOMYKTHI THUTaHuS. OmpeleneHrne 3arps3HIIONMX XUMAYSCKUX cneuni[;:Hocm
BEIIIECTB B MPOJIYKTaX MUTAHUS, ONPE/IeJICHIE BEIIECTB, HE 3asBICHHBIX B COCTABE MPOAYKTOB MUTAHUSI. dapvamus
IIpakTH4eckne 3aHATHA K 2.3

llpakxmuueckoe 3ansamue Ne 30 « XUMAYECKUN KOHTPOJIb KAYECTBA MPOIYKTOB MTUTAHUSY.

31




Buapl pador: 1. Opranndeckue 1 HEOPraHUYECKHUE BEIIECTBA, BXOIAIINE B COCTAB MPOYKTOB MU TAHHUS. 2. IIK 2.5
Omnpenenenne cocraBa OJIOJ Ha COJEpKAHUE MAKpPO U MHUKpPO3JIEeMEHTOB. 3. M3yueHue mnpenioxeHHBIX st
npernojiaBaTeseM OJt0/] Ha MPeMET XUMHUYECKOTO COCTaBa, ONPeIeJIEHUE OJIeH OT CYyTOYHONH HOPMBI MaKpo H CHEeHUATBHOCTH
MUKPO3JIEMEHTOB B yKa3aHHOM Omioze. 4. PemeHue mpakTHKO-OPHUEHTUPOBAHHBIX 3a7ad MO KYJIMHAPHOM CectpuHCcKoe
TEMaTHUKE PA3JIMYHBIX THIIOB. JeJ0
Ipaxmuueckoe 3ansmue Ne 31 «MccnenoBanye MPOAyKTOB IIMTAHUS HA HATMYKME YIIIEBOIOBY. IK 1.1
Buasbi padort: 1. VMccrnenoBanue XUMUYECKOTO COCTaBa MPOAYKTOB muTaHus. 2. VccnegoBaHue MOJIOYHBIX 1K 1.2
IPOJYKTOB Ha Hammune Kkpaxmaia. 3. MccienoBanue NpOayKTOB HA HATMYKE TIIFOKO3bI. 11K 3.2
Tema 9.4 OcHoBHOE coep:KaHue OK 01
XuMu4ecKuH Teoperuueckoe o0yueHune OK 02
aHayu3 npoO MOYBbI OK 07
Knaccugukanus no4ys o BUAY U Ha3HAUCHHIO, UCXOIS M3 XMMHUYECKOTO cocTaBa. MneHTndukanus npoosl T
MOYBHI 110 €€ XUMUYECKOMY COCTaBY, OMMCAHUE BO3MOXKHOCTEH €€ MPUMEHEHHUS.
TpeboBaHMs K KauecTBY MOYBBI pa3IMYHOrO HazHaueHUs. OnucaHne 0COOSHHOCTEW MCIONIb30BaHUs MOYB B CHCHHATLHOCTH
3aBHCHUMOCTH OT THUIIOB, CIIOCOOBI YIIYYIlIeHUsI Ka4YeCTBa MOYB B 3aBUCHMOCTH OT Ha3HAUCHUSI. q)la_lﬁz[ ?I;M
O6siacTi UCHOIb30BAaHUSI OPIAHUYECKUX YAOOPEHUH B 3aBUCMMOCTU OT KaueCTBEHHOro cocTtaBa. OnucaHue K 2' 5
OpPraHMYECKUX YIOOPEHUI U UX MPUMEHEHHE B 3aBHCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUHOCTH. I[HH‘
IIpakTHyeckue 3aHATHS CHELUaIBHOCTH
Ipaxmuueckoe 3anamue Ne 32 «XUMHYECKHIA aHAIN3 IPOO ITOYBBD». CecTprHCKoe
Buabl pador: 1. O6nactu HazHaueHUs (IPUMEHEHMsI) IOYBBI, UCXO/IS U3 KAUECTBEHHOI'O ¥ KOJMYECTBEHHOTO 1eN0
coctaBa. 2. AHaIM3 HOPMAaTHBHOW JOKyMeHTamuu. 3. Poib HeopraHM4eckuxX BELIECTB B KauecTBE K 1.1
MHUHEpaJIbHBIX YA00peHui, ymyummurened noussl. 4. CoctaB MUHEPaJIbHBIX yJOOpEHUH U UX NPUMEHEHUE B K 1.2
3aBHCHMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUIHOCTHU. 5. B3anMOCBs3b cocTaBa y100peHUH U UX BIHMSHHS Ha K 3.2
BereTaTHBHbIE CBOIMCTBA U MJIOJJOHOLLICHUE PACTCHUH.
Ilpakmuueckoe 3anamue Ne 33 «OOHapyKeHHE HEOPraHUYECKHX MpUMecel B Mpo0ax MOUBbI».
Buasbl padot: 1. McciiemoBanre XUMUYIECKOTO cOCTaBa MpoO mouBkl. 2. [IpuroToBieHre mpoObl TOYBHI IS
UCCIIEIOBaHMs KHCJIOTHOCTH/IEIOYHOCTH, HEOpraHM4Yeckux 3arps3HeHuil. 3. OOHapyXeHHe XJIOpUA- U
cynbpar-uoHoB B mnpoOe mouBbl. 4. CocraBieHue ypaBHEHHMH peakiuil oOHapyxeHus. 5. CpaBHeHHE
NOJIYYEHHBIX IOKa3aTesiel ¢ HOpPMAaTUBHBIMHU (CIIPABOYHBIMH) 3HAUEHUSIMH.
Tema 9.5 OcHoOBHOeE coiep:KaHue OK 01
Hccnenosanne Teoperuueckoe o0yueHune OK 02
00BeKTOB OHocheps = OK 04
VY4eOHO-Hccae10BaTeNbCKUM MPOEKT B 00JIACTH HcClieoBaHUs 00bekToB Omochepsl. O030p TeM yueOHO- OK 07

UCCIIEI0BATEIbCKUX MPOEKTOB. AITOPUTM BBINOJHEHHS MpoekTa. OmnpeneneHne npoOaeMbl UCCIEA0BaHMS.
MeTozpl moucka, aHajmza 1 00paboTKu HH(OPMAIMK O MTPOEKTE B PA3IUYHBIX UCTOUHUKAX.
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IIpakTHYeckne 3aHATHA

Ipakxmuueckoe 3anamue Ne 34 «VccnegoBanue 00bEKTOB OHOCHEPHI».

Buabl padot: 1. O6ocHOBaHME aKTyaabHOCTH BBIOpaHHOM TeMbl. 2. BeIsBIeHHEe TPoOIeMbI HCCIIEIOBAHUS. 3. 2
Br16op 00bekTOB 1 MeTo10B uccinenoBanus. 4. IlocranoBka nenel u 3agay uccienaoBanus. 5. Onpenenenue
poAyKTa uccienoBanus. 6. OnpeseneHue 3TarnoB ¥ COCTaBICHUE TJIaHA UCCIIEIOBaHMUSL.
Ilpakmuueckoe 3anamue Ne 35 «3amura IpoeKTa. 2
Bunbst pador: 1. IlpencraBieHue pe3ysibTaToOB BBIIOJHEHHUS Yy4eOHO-HCCIEIOBATEIbCKUX IPOEKTOB
(BBICTYIUUICHUE C MPE3EHTAIUEN ).
Ilpaxmuueckoe 3anamue Ne 36 «MccienoBanue NpupoTHOTO 0OBEKTa.
Buasi pador: 1. MccriienoBanue npeiio:;KeHHOTO 00hEKTa Ha KUCIIOTHOCT, IEIIOYHOCTh, XUMHUYECKHI COCTaB 9
(3arpsi3HUTENH, MaKpO- U MUKpod3JIeMeHThl). 2. OOpaboTka pe3ynbTaToB uccienoBanus. 3. OLeHka KayecTBa
HCCIIEIyeMOT0 00BEKTa, HCXOISl U3 PE3yIHTATOB XMMHUYECKOTO aHAJIN3a.
CamocrosiTesbHast padoTa -
Kouncyabranumn 6
IIpome:xxyTouHasi arrecTanus (3K3aMeH) 6
BCEI'O: 144

IIpumepHbIe TeMbl pedepaToB

AJmoTpomnusi.

RO ~NoO~WNE

COBpeMeHHBIC MCTOABI 066333pa)I(I/IBaHI/IH BOJBI.

Kuznb u nestensHocts . . MeHneneena.

AMop(HbIe BelecTBa B IPUPOJIe, TEXHUKE, OBITY.

OxpaHa OKpy’Karolen cpeabl OT XUMUYECKOTO 3arpsi3HEHUS.

[Ipumenenue TBepI0TO M ra3000pa3Horo okcuaa yriaepoaa (IV).

3amuTa 030HOBOI'O dKpaHa OT XUMHUYECKOTO 3arpsA3HEHNU.

['pyOoaucniepcHble CUCTEMBI, UX KJIacCU(PUKAIUSA U UCIIOJIb30BaHHUE B MPO(PECCHOHAIBHOM 1€ATEIbHOCTH.
KocmeTrnueckue renu.

0. IlpumeHeHHE CYCTIeH3UI U SMYJIBCHI B CTPOUTEIHCTBE.

11. Musnepaibl U TOpHBIE TOPOABI KAaK OCHOBA JIUTOC(EPHI.

12. PactBOpBI BOKpYT Hac. THITEI pacTBOPOB.

13. Bopa kak peareHt u cpeja JUisi XMMHYECKOro Ipoliecca.

14. VYcrpaneHue ®eCTKOCTH BOJIbI HA IPOMBIIIJICHHBIX MPEANPUATUSX.

15. Cepnas kucioTa — «xj1ed XUMHUECKONW MPOMBIIIITICHHOCTHY.

16. HMcnonp3oBaHnEe MUHEPATHHBIX KUCIOT Ha MPEANPHITUASX PA3TMIHOTO MPODHUIIS.
17. Oxcuppl ¥ COIM KaK CTPOUTENbHbIE MaTEpUaIbI.
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18.
19.
20.
21.
22,
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

Ucropus rumnca.

[ToBapeHHast COJIb KAK XUMUUYECKOE CHIPHE.

MHoronvkuii KapOOHAT KalbIIHs: B MPUPOJIE, B IPOMBIIIJICHHOCTH, B OBITY.

Peakiiuy ropeHus Ha TPOU3BOACTBE U B OBITY.

BupryanbHoe MoenrpoBanre XUMUYECKUX MTPOIIECCOB.

Hcropus momydeHus ¥ MPOU3BOJICTBA ATFOMUHUS.

Ponp meTanioB B ucropun uenaoBedeckoit uBuan3anuu. CoOBpeMEHHOE METAJUTyprHueCKOe MPOU3BO/ICTBO.
Hcropus oTeuecTBEHHON IIBETHOW METaLTypruu. Posib METaIoB 1 CIIaBOB B HAYYHO-TEXHUYECKOM Tporpecce.
Koppo3us MeTaiioB u criocoObl 3alIUThl OT KOPPO3HUHU.

WNHepTHBIC MM 01aropoIHBIC Ta3bl.

Hcropusi BOBHUKHOBEHUS U Pa3BUTHSI OPTAHUYECKON XUMUU.

Kusnsb u nesrensHocts A. M. Bytneposa.

DKOJIOTHYECKHUE aCIEKThI UCIIOJIb30BAHUS YTIIEBOAOPOJIHOTO CHIPHSI.

Hcropus oTKphITHS U pa3paObOTKH Ta30BbIX U HEPTAHBIX MECTOPOXKICHUH B Poccun.

VYTI1eBOI0pOIHOE TOILIIUBO, €T0 BBl U Ha3HAUCHUE.

CuHTeTHYeCKHe KaydyKH: HCTOPUSI, MHOTOOOpAa3He U MEPCIEeKTUBHI.

Pe3unoTexnnueckoe Mpou3BOJCTBO U €r0 POJib B HAYYHO-TEXHHYECKOM Mporpecce.

CBapouHoOe MPOU3BOJACTBO U POJIb XUMUHU YTIEBOJOPOIOB B HEM.
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3. YCJOBUSA PEAJIM3AIIMU YUEBHOM JUCIHUATLIIMHBI

3.1. TpeOoBaHusi K MHHHUMAJIBHOMY MAaTEePHAJIbHO-TEXHUYECKOMY
odecreyeHnIo

Jns peanuzanud TPOTpamMMbl  TUCHUIUIMHBL JOJKHBI OBITh MPEAYyCMOTPEHBI
CJIeyIOlMEe CHEIUaNIbHbIE MOMENICHUS: Y4YeOHbI KaOMHET XUMHUU W/WIK y4eOHOU
XUMHUYECKOU J1abopaTopuH.

O6opynoBanne  ydeOHOTO  KabOwHeTa (HarIsAHBIE TIOCOOUs):  HAOOPHI
[IAPOCTEPIKHEBBIX MOJENEH MOJEKYJ, MOACIN KPUCTAIUIMYECKUX PEIIETOK, KOJIICKIUH
MIPOCTHIX U CIIOXKHBIX BEIIECTB W/WJIH KOJUICKIIUN TTOJIMMEPOB; KOJUICKITUS TOPHBIX TIOPOT
¥ MUHEpasoB, Tabnuia MenzaeneeBa, yueOnble GriIbMbI, ITUGPOBBIC 00pa30BaTEIbHBIC
pecypchl.

Texunyeckue cpeacTBa 00yUeHHUs: KOMITBIOTEP C yCTPOMCTBAMH BOCIIPOU3BEICHUS
3BYyKa, MPUHTEP, MYJIbTUMEIUA-TTPOCKTOP C IKPAHOM, MYJIbTUMEANIHAS T10CKA.

O6opynoBanue 1adbopatopuu 1 paboYrx MECT JJa0OpaTOPUN: MEH3YPKH, TUTIETKU-
KareJbHUIIbI, TEPMOMETPBI, MPEIMETHbIE U TIOKPOBHBIC CTEKJIA, TUIAHIIETHI IS
KareJbHbIX peakiui, GuibTpoBaibHas Oymara, MPOMBIBAJIKH, CTEKJISHHbIE TTPOOUPKH,
PE3MHOBBIE MPOOKHU, HAOOP PEAKTUBOB, CTEKJISTHHBIC MAJT0YKH, IITATUBHI I MPOOUPOK;
MEpHBIC IWJIMHIPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKU JEIUTENIbHbIC ITUIHMHIPUIECKHUE,
CTYIIKM C TIECTUKOM, (appopoBble YallKu, MHUHLETH, (UIBTPHl OyMa’KHBIE,
AIEKTPOILTUTKH, JTa00OPATOPHBIC IITATUBBI, CIUPTOBBIC TOPENKH, CITMYKH, IPUOOP IS
MOJIy4eHUS Ta30B (WK MPOOUpPKA ¢ Ta300TBOIHOM TPYOKOH), Iep KaTeln JUisl IPOOUPOK,
CKIITHKM JUISI XpaHEHUS pPEAaKTUBOB, pa3aTOYHBIE JIOTKH; XUMUYECKHE CTaKaHBI,
IINAaTeNn; TUTEJbHbIE UIUIIBI; MEpPHbIE KOJOBI, BOJAsHass OaHs (WU TEpMOCTAaT),
KOHWYECKHE KOJIOBI /TSI TUTPOBAHUS, MHINKATOPHBIC MTOJOCKH JJIs onpenencHus pH u
CTaHAApTHAas WHIWKATOpHAs ITKaja; YHUBEPCAIbHBIA WHIWKATOP;  OIOPETKU IS
TUTPOBAHUS, JIA0OpATOPHBIC W/WIM AHAIUTUYECKHE BEChl W JIp. JIabopaToOpHOE
obopymoBaHue.

3.2. UudopmanmnonHoe odecneyenne 00yueHust

3.2.1. OcHOBHBIE NIeYaTHbIC U3TAHUS
1. Audunorenora, WM. B. Xumus: y4eOHUK U TNPAKTUKYM JJi1 CPEIHETrO
npodeccruonaibHoro obpaszoBanusi / M. B. Audunorenora, A. B. baGkos, B. A.
[TonkoB. — 2-e u31., uctp. u gorm. — Mocksa: U3parensctBo FOpaiit, 2023. — 291 c.

3.2.2. OCHOBHBIE JIEeKTPOHHbIE U3TAHUS

1. Pymsutuc, I'. E. Xumus: 6a30BbIi ypOBEeHB [ DNEKTpOHHBIN pecypc]: yueonuk / I'. E.
Pynzutuc, @. I'. ®enpaman. — Mocksa: IIpocsemenue, 2024. — 336 c.

2. AadunorenoBa, 1. B. Xumus [S1eKTpoHHBIN pecypc|: YICOHUK U MPAKTHKYM IS
cpeaHero npodeccuonaabHoro oopazosanus / . B. Audunorenona, A. B. babkos, B.
A. TlonkoB. — 2-e¢ u3x., ucnp. u aon.— Mocksa: M3natensctBo FOpaiit, 2024, —
291 c.

3.2.3. JIonoJTHUTEIbHbIE HCTOYHUKH
1. hvsh.ru — Xypuan «Xumus B IIKOJIE».
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2.

9.

https://postnauka.ru/themes/chemistry — neknuu mo xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/). Hayuno-nonyaspHbiii MPOEKT « DJIEMEHTbI
O0JIbIIION HayKn» ((pHU3KMKa, XUMHsI, MATEMAaTHKa, aCTPOHOMUS, HAYKH O KHU3HU, HAYKH
o 3emiue). HoBocTM Haykd, KHUTH, HAYYHO-TIOMYJISIPHBIC CTAaThH, JICKIUH,
SHIUKJIOTICTUH.

. http://gotourl.ru/4783 (http://potential.org.ru/). CaiiT HaydHO-TIOMYJIIPHOTO KypHAIa

«ITorenunamy». XKypnan nzgaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».
http://gotourl.ru/4785 (http://www.hij.ru/). CaiiT HayIHO-TIOIYJIIPHOTO >KypHaya
«Xumus u xu3Hby». KypHan uzgaéres ¢ 1965 r.

. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/). OTkpsiTast 3IeKTpOHHAS

oubnmoreka xumuueckoro moprana «Chemnet», comepkuT yueOHBIE U
nH(GOPMalMOHHBIE MaTEpUalbl JIJIsl MIKOJPHUKOB U yuuTesne. B Hell MoxxHO HailTu
y4eOHUKM TI0 OOmEedl ¢ HEeOpraHMYecKOW XHWMHHU, OPraHuYeCKOW XHUMHH,
MYJIbTUMEIAAMATepUaibl, a TakKKe 3a4a4d XMMHUYECKUX OJIMMIINAJ C PELICHUSIMH,
3aJla4y BCTYIUTENbHBIX HK3aMEHOB 1Ji1 aOUTYpPUEHTOB.

. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/). NudopmanroHHbIe

MaTepuasibl 00  onummuanax: MOCKOBCKOM  ropojickod, Bcepoccuiickoi,
Menneneecko, Mexnaynaponuou. IlpuBeneHsl 3amau  TEOPETHYECKUX U
AKCIIEPUMEHTAJIbHBIX TYpOB, TOAPOOHBIC peEIIeHUs, CHUCKH U ¢oTorpadun
mooeIuTeIIEH.

. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/). Cucrema TUCTaHIIMOHHOTO

oOy4eHMsI, HalpaBJIEHHAs B MEPBYIO OYEpe/lb Ha MOATOTOBKY K OJIMMIIMAJIaM BCEX
YPOBHEH — OT MIKOJBHBIX A0 MexayHapoaHoi. CalT COIEpPKUAT OTPOMHOE
KOJIMYCCTBO 3aaa4, CIPYyIIIIMPOBAHHBIX KaK I10 TEMaM, TaK U 110 OJIUMIINA1aM. ITo Bcem
OCHOBHBIM pa3z/ieJlaM XHMHH NpPHUBEAEH TEOPETUUYECKUM Marepuan U pa3o0paHbl
PEUICHUA TUIIOBBIX 3aaa4.

http://gotourl.ru/4789 (http://www.nanometer.ru/). Tloptan Mo HaHOTEXHOJIOTHSIM.
OcHoBHasA CJIb — Pa3BHUTHUC 06pa303aH1/15{ B 00JIaCTH HAHOTEXHOJIOTUI U IIoATrOTOBKA
K HHTCPHCT-OJIMMIINAAC 110 HAHOTCXHOJIOTUAM.

http://gotourl.ru/4790  (http://webelements.com/).  Hanéxnas  cnpaBodHas

uH(pOpMAITUS 0 XUMUYECKUX DJIEMEHTAX U UX CBOWCTBAX.

10. http://gotourl.ru/4792 (http://periodictable.ru/). Pycckosi3prutbiii caliT 0 cBOHCTBax

XUMHUYCCKHUX 3JICMCHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv). HekomMmepueckuii caiT OHJIaiH-

o0pa3oBaHMsl, COJEPKUT MHOTO HMHTEPECHBIX OOpa30BaTENIbHBIX KYypCOB U
BHJICOJIEKIIMI JIJISl IIKOJIbHUKOB, CTYJIEHTOB M yuHTelleld. ECTh HECKOJIBKO KypCOB 1O
XUMHH.

12. http://www.xumuk.ru. CaldT 0 XUMHH: KJIACCHYECKHE y4EOHUKH, CIPABOYHUKH,

SHIMKJIONEANHU, TOUCK OPraHMYECKUX M HEOPTraHMYECKUX PEAaKIMH, COCTaBJICHUE
YPABHEHUU pEeaKIU.
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4. KOHTPOJIb 1 OHEHKA PE3YJ/IbTATOB
OCBOEHUA YYEBHOU JTUCIIUITJIMHBI

KOHTpOJII) N OOCHKA PC3yJIbTATOB OCBOCHUA O6Hl€06paBOBaTCHBHOﬁ JUCHHUITINHBI
PACKPBIBAIOTCA UCPC3 NUCTUIIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHLIC Ha q)OpMI/IpOBaHI/Ie
O6IHI/IX u HpO(beCCI/IOHaJIBHBIX KOMHGTCHHI/Iﬁ o pasacjiaM MU TCEMaM COACPKaHUA

yueOHOro MaTepHana.

Ne Mouynrllje/MI;awe.H / PesyabTaT 00yuenunst OuneHo4yHbIC MepONIPUATHS OK/IK
| |OcHoBHOI MoayJIb
1 |Pa3mexn 1. OcHoBBI ®opmyanpoBaTh 6a30BbIE
CTPOEHHA BellecTBa INNOHATUA U 3aKOHBI XUMHUH

1.1 |Crpoenue aTomMOB CocTaBniTh XUMHUYECKHE 1. Tect «CTpoeHue aToMoB OK 01
XUMUYECKHUX (hopMyIIbI COeMHEHHI B XUMHUYECKUX 3JIEMEHTOB U
AJIEMEHTOB U NIPUPOJA |COOTBETCTBUU CO CTEMEHBIO |IPUPOJA XUMUUYECKON CBAZM.
XUMUYECKOHU CBS3U OKHUCJICHUSI XUMUYECKUX 2. 3agauM Ha COCTaBJICHUE

3JIEMEHTOB, UCXO/IS U3 XUMHUYECKUX (POpMyIT

BAJICHTHOCTHU U JIBYXaTOMHBIX COE€IUHEHUM

AJIEKTPOOTPHUIATEIBHOCTH  |(OKCHUAOB, CYJIb(UIOB,
TUAPUJIOB U T.I1.).

1.2 (Ileproanyeckuii 3aK0H | XapaKTepU30BaTh 1. IIpakTuko- OK 01
u tabmmna J1.1. XUMHUYECKHE IJIEMEHTBl B |OPUEHTHUPOBAHHBIE OK 02
MeneneeBa COOTBETCTBUU C UX TEOPETHUYECKUE 3aJaHUs Ha

I0JIO)KEHUEM B XapaKTepU3aLUI0 XUMHUECKUX
MEePUONYECKON CUCTEME  |3JIeMEeHTOB: «Mertamnueckue /
XUMHYECKHX 3JIEMEHTOB HeMeTaJLIN4eCKHUe CBOICTBA,
J.11. Menneneesa ANIEKTPOOTPHULIATEIBLHOCTD U
CPOJCTBO K 3JIEKTPOHY
XUMHUYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOEHUEM U
MIOJIO)KEHHUEM B
NEPUOANYECKON CUCTEME
XUMHYECKHUX dyeMenToB .M.
MenneneeBay.
2 |Pa3gen 2. Cocraiste ypaBHeHnusi U |KonrpoabHas padora 1
XuMHYecKue CXeMbI XUMH1E€CKUX «CTpoeHue BemecTsa u
peaknun peaKHHﬁ XHMHYECKHE PeaKIum»
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Monyas / Pazgea /
Tema

PesynabTaT 00yuenus

OueHo4yHbIC MepONIPUATHS

OK/IIK

2.1

THIIBI XUMHUYECKUX
peakuuii

CocraBnarh peakuuu
COEIMHEHUS, PA3NIOKEHUS,
oOMeHa, 3aMelICHHS,
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIHHBIC
peaKkuuu U peakiuu
KOMILIEKCOOOpa3oBaHus (Ha
npuMepe
THIPOKCOKOMITIIEKCOB
QTIOMUHUS U [IUHKA) C
y4acTHEM HEOPraHUYeCKuX
BEIIICCTB

1. 3amaun Ha cocTaBICHUE
YpaBHEHUU pEaKIUid:

— COCTMHEHMS, 3aMEIICHNS,
pasnokeHus, 0OMeHa 1
peakuuii ¢ yqacTuem
KOMILJIEKCHBIX COCIMHECHU (Ha
npuMepe
TUAPOKCOKOMILICKCOB
QTIOMUHUS U [IUHKA);

— OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHIA
C MCIIOJIb30BAHUEM METOIa
AJICKTPOHHOTO OajaHca;

— C y4yacTHeM KOMILUIEKCHBIX
COCTMHCHUH (Ha MpuMepe
THJIPOKCOKOMITJICKCOB ITHHKA H
ATFOMUHUSA).

2. 3ajaum Ha pacuer
KOJIMYECTBCHHBIX
XapaKTePUCTHK MPOITYKTa
pEeaKIMK COCTUHCHNS,
MacCOBOM HJIM 00BEMHOM JIOJIH
BBIXO/Ia MPOJyKTa peakuu
COCJIMHEHUS OT TEOPETHICCKU
BO3MOXKHOT'0; 00BEMHBIX
OTHOIIICHUH T'a30B;
KOJIMYECTBCHHBIX
XapaKTePUCTUK UCXOTHBIX
BEIIECTB U MPOIYKTOB
peaxiuu; Macchol (00beM,
KOJIMYECTBO BEIIECTBA)
MPOJIYKTa PEaKIUU, €CIIU OJTHO
13 BEIIECTB JIaHO B BHUJIC
pacTBopa ¢ OnpenesIeHHON
MacCcOBOM JoJeH
PacTBOPEHHOTO BEIIECTBA.

OK 01

2.2

DNEKTPOTUTHYECKAS
JIUCCOIAAINAA U
WOHHBIA 00MEH

CocTaBnaTh ypaBHEHUs
XUMHUYECKHUX PEAKIIHH
HOHHOI'0 0OMeHa ¢
ydacTHeM HEOPTaHUIECKUX
BEIIIECTB

1. 3amanus Ha cocTaBJICHHE
MOJICKYJIIPHBIX U HOHHBIX
peakimii ¢ ydacTHeM OKCHUJOB,
KHCJIOT, OCHOBAHUM U COJICH,
MOHHBIX peaklUui TUAPOIN3a
COJIeH, yCTaHOBJIEHUE
W3MCHCHUS KHCIIOTHOCTHU
Cpebl.

2. IIpakTuueckas pabota
«Peakumu rugpoauzay.

OK 01

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEeOPraHUu4YeCKuX

HccaenoBarsb cTpoeHue U
CBOMCTBA
HEOPraHu4ecKux BelecTn

Kourpoabnas padora 2
«CBolicTBa HEOPraHUYECKHUX
BelIeCTB)
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Monyas / Pazgea /
Tema

PesynabTaT 00yuenus

OueHo4yHbIC MepONIPUATHS

OK/IIK

BelIeCTB

3.1

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKUX
BEILIECTB

Knaccudunuposats
HEOPraHW4YeCcKHe BEIIeCTBa
B COOTBETCTBHUH C UX
CTPOCHHEM

1. Tect «HomeHnkiatypa u
Ha3BaHHME HEOPTaHUYECKUX
BEILECTB UCXO/IS U3 UX
XUMHUYECKON (HOpMYIIbI UITU
COCTaBJICHUE XUMHUYECKOMN
(bopMyIIbl UCXO/I U3 HA3BAHUS
BEILECTBA 10 MEXAYHAPOAHOU
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCOBOM
J10J11 (MacChl) XUMHUYECKOTO
aJIeMeHTa (COSUHEHNS) B
MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3aaHus Mo
KJIaCCHU(UKALINH,
HOMEHKJIAType U XUMUYECKUM
dhopmyaM HEOpraHUYECKUX
BEIIECTB PA3TUYHBIX KIIACCOB.
4. TlpakTH4eckue 3alanus Ha
ompezeNieHue XUMUYECKOM
AKTUBHOCTH BEIIECTB B
3aBHCHUMOCTH BHJIa
XUMHYECKOH CBSI3U U THIIA
KPUCTAITTUYECKON PEIIETKH.

OK 01

3.2

Du3NKO-XNMHYECKHE
CBOMCTBaA
HEOPraHUYECKHUX
BEIICCTB

YcraHaBauBaTh
3aBUCUMOCTh (PU3HUKO-
XHUMUYECKUX CBOWMCTB
HEOPraHUYECKHUX BEIIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAaK)Ke TUTIA
KPUCTAJUTMYECKOMN peleTKH

1. Tect «OcobeHHocTH
XUMHUYECKUX CBOMCTB OKCHUJIOB,
KHCJIOT, OCHOBAHH,
aM(pOTEPHBIX THAPOKCUIOB U
coJein.

2. 3agaHusi Ha COCTABJICHUE
YpaBHEHUU XUMHUYECKUX
peaKuuii ¢ y4aCTUEM MPOCTHIX
U CJIO)KHBIX HEOPTaHHUECKUX
BEII[ECTB: OKCHJIOB METAJIJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTAaHUYECKUX
KHCJIOT, OCHOBAHHI U
aM(pOTEPHBIX THAPOKCHJIOB,
HEOPraHUYeCKUX COJEH,
XapaKTEePU3YIOUIUX MX
CBOICTBA U CITOCOOBI
MTOJTydCHUSI.

3. ITpakTuko-
OPHUEHTHPOBAHHBIC
TEOPETHUYECKHUE 3aJaHUs Ha
CBONCTBA U MOJTY4YEHUE

OK 01
OK 02
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Monyas / Pazgea /

Ne Tema PesynabTaT 00yuenus OueHo4yHbIC MepONIPUATHS OK/IIK
HEOPraHUYECKHUX BEIIECTB.
4. TlpakTdeckas pabora
«CBOMCTBa METAJIOB U
HEMETAIIJIOBY.

3.3 |[IpousBoxacTBO Ob6ocHoBeIBaTh 3HaueHue U |[Ipaktuko-opuentuposannsie |OK 01
HEOPraHUYECKHUX [IPUMEHEHHE 3a/1aHUsl 10 COCTABJICHUIO OK 02
BEILECTB. 3HAUCHHE U |HEOPTaHUYECKHUX BEIIECTB B |XMMUYECKUX PEAKIUH C
pUMEHEHUE B ObITY U |OBITOBOM U y4acTUEM HEeOpPraHu4eCKuX
Ha IPOU3BOJICTBE MIPOU3BOICTBEHHOMN BEILIECTB, UCIIOJIb3YEMBIX JIJIsI

NeSITeNIbHOCTH YEJIOBEKA UX |UX HACHTU(UKALUY U
(UBHKO-XIMUYECKHUMH MIPOMBIIIIJICHHBIX CITOCOOOB
CBOIcTBaMH MOJIyYEHUSI.

4 |Pa3znen 4. Ctpoenue u |UcciaenoBars crpoenue u |Konrposabnas padora 3
CBOICTBA cBoiicTBa oprannyeckux |«CTpoeHHe H CBOMCTBa
OpPraHMYecKux BellleCTB OpPraHMYecKUX BelecTB»
BelIeCTB

4.1 |Kmaccudukamms, Knaccudumnupopats 1. 3agaHus Ha coCcTaBlIEHUE OK 01
CTPOCHHUE U OpraHWYECKUE BEIIECTBA B |HA3BaHUI OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEIMHEHUH 10 TPUBUATIHLHOU
OPTraHUYECKUX BEIIECTB|CTPOCHUEM WJTU MEXTYHAPOIHON

CHUCTEeMaTUYECKOM
HOMEHKJIaType.

2. 3agaHusi Ha COCTABJICHUE
MOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyI
OpraHUYECKHUX BEIECTB
OT/IENIbHBIX KJIaCCOB.

3. 3ajauM Ha onpezeneHue
npocreiiei GopMyIbl
OpraHNYeCKON MOJIEKYJIBI,
MCXO/IS U3 DJIEMEHTHOT'O
coctaga (B %).

4.2 |CsoiicTBa YcranaBiauBaTh 1. 3agaHus Ha coCTaBlIEHUE OK 01
OpraHUYECKUX 3aBUCUMOCTh (PU3HUKO- YPAaBHEHUN XUMUYECKHAX OK 02
COETMHEHU I XUMHUYECKUX CBOMCTB peaxiuii ¢ yuactueM

OpraHn4Y€CKUX BCHICCTB OT
CTPOCHUSA MOJICKYJI

OpraHWYEeCKHUX BEIIECTB HA
OCHOBaHHMH MX COCTaBa U
CTPOCHHS.

2. 3amaHus Ha COCTaBJIICHUE
YpaBHEHUN XUMUYECKUX
peakLuii, UITIOCTPUPYIOLIUX
XUMHYECKHE CBOICTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKAHUS JAaHHBIX PEaKIINA
W TEHETUYECKOH CBA3H
OpraHWYECKHUX BEIECTB
Pa3HbIX KJIACCOB.

3. PacuerHble 3a1a4¥ 110
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Monyas / Pazgea /

Ne Tema PesynabTaT 00yuenus OueHo4yHbIC MepONIPUATHS OK/IIK
YPAaBHEHUSM pEaKLUil C
y4acTUEM OPTaHUYECKUX
BELIECTB.
4., TlpakTdeckas pabora
«IlonyueHnue sTuneHa u
M3YYEHUE €ro CBOMCTBY.

4.3 |Opranndeckue O6ocHoBbIBaTh 3HaueHUE U |[IpakTuko-opuentupoBanubie [OK 01
BEILIECTBA B IIPUMEHEHHUE OPTaHUYECKUX |3aJaHUs 10 COCTABJICHUIO OK 02
JKU3ZHEJEATEIbHOCTH  |BEILECTB B OBITOBON U XUMHUYECKUX PeaKLui ¢
YeJI0BEKa. IIPOU3BOJICTBEHHON y4acTUEM OPraHUYECKUX
[TpousBoacTso u JeSITeIbHOCTH YEJIOBEKA UX |BEILECTB, UCIOIb3yEeMbIX IS
IPUMEHEHNE (U3NKO-XUMHYECKUMHU UX UACHTU(HUKAIMA B OBITY U
OpPraHMYECKUX BEIIECTB|CBOICTBAMU MPOMBIIIJICHHOCTH.

B IIPOMBIIIJICHHOCTH

5 |Pa3gen S. HccnenoBars paBHoBecue |KonrpoabHas padora 4
Kuneruueckue u U CKOPOCTh XuMH4Yeckux |«CKOpOCTh XUMHYECKOI
TePMOAMHAMHUYECKHE |peaKkuui PeaKu Uy U XUMHYeCKoe
3aKOHOMEPHOCTH paBHOBecHe»
NPOTEeKAHUA
XHMHUYECKHX peakuunid

5.1 |Kunernueckue UccnenoBath Biausinue 1. [IpakTuueckas pabora OK 01
3aKOHOMEPHOCTHU KOHIIEHTpaIuu «Omnpegenenue 3aBucumoctu  |OK 02
MIPOTEKAHUS pearupyoIux BeIecTB U [CKOPOCTH PEaKLuyu OT
XUMHUYECKHUX PEaKIHMi |TeMIepaTypbl Ha CKOPOCTh |KOHIIEHTPAIMH PEarupyromux

XUMHUYECKUX PEAKLUN BEILIECTB.
2. IIpakTuko-
OPUEHTHUPOBAHHBIC
TEOPETHUYECKHUE 3aJJaHUs Ha
aHanu3 (HaKTOPOB, BIUSIOIIUX
Ha U3MEHEHHUE CKOPOCTU
XAMHUYECKOW PEaKIUH.

5.2 |Tepmonunamuueckue |MccrnenoBarh BIusHUE 1. 3agauu Ha pacyeTsl OK 01
3aKOHOMEPHOCTH M3MEHEHHUs KOHIEHTPaluu |TeryIoBbIX 3 deKxToB OK 02
MPOTEKaHUs BEILIECTB, PEAKLIMH CPEJbl U |XUMUYECKUX PEeaKIUuil U
XUMHUYECKHUX PEAKIMH. |TeMIepaTypbl Ha CMELIEHHUE |OINpeieJIeHHe TUIla peaKkIuu
PaBHOBecue XMUMHYECKOro paBHOBecusl |(110 TerioBoMy 3(h(deKTy: 3K30-

XUMUYECKHUX PEaKLnn

U DHJIOTEPMUYECKHE).

2. IIpakTuko-
OpUEHTUPOBAaHHBIE 3a/IaHUS Ha
IIpUMEHEHNe npuHuumna Jle
[latenne I HaXOXKICHUS
HaIPaBJICHUS CMEIECHUS
PaBHOBECHSI XUMUYECKOM
peakimu U aHanu3 (pakTopos,
BIIUSIIOLIUX HA CMEIlEHUE
XMMHUYECKOTO PABHOBECHSI.

3. IlpakTudeckas pabora
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Monyas / Pazgea /

Ne Tema PesynabTaT 00yuenus OueHo4yHbIC MepONIPUATHS OK/IIK
«M3ydeHue BIHUSIHUA
pa3INyYHbIX (PaKTOPOB Ha
CMEIIIEHNE XUMHUECKOT O
PaBHOBECHSI.
6 |Pa3mea 6. HccaenoBars qucnepcHbie | KonrposabHasi padora S no
JAucnepcHbie CHCTEMBbI TeMe «/IucnepcHnie
CHCTEMBI CHCTEMBbD»

6.1 |[ducnepcHblie cuctembl |Pa3nudaTe UCTHHHBIE 1. 3agauu Ha npuroroBinenue |OK 01
1 (haKTOpHI UX pacTBOPbI, KOJJIOUIHBIE pacTBOpOB. OK 02
YCTOWUYUBOCTH pacTBOpEL U 2. IlpakTuko-

rpy0oaucIiepcHble CUCTEMbI |OPUEHTHPOBAHHBIE pACUETHBIC

Ha OCHOBE XUMHUUYECKOTO 3aJlaHus Ha TUCIEPCHBIE

JKCIEpPUMEHTA CHUCTEMBI, UCIOJIb3yEMBIE B
OBITOBOI U MPOU3BOACTBEHHOMN
JIeATEIbHOCTH YEJIOBEKA.

6.2 |HccnenoBanue cBoiictB|MccnenoBath GhusuKo- 1. [TpakTrueckas pabota OK 01

JIUCTIEPCHBIX CUCTEM  |XUMHUYECKHE CBOMCTBA «[IpuroToBieHue pacTBOPOB».
pa3JIMYHBIX BUJIOB 2. [TpakTuueckas pabota
JUCIIEPCHBIX CUCTEM «HccnenoBanue qUCTIEPCHBIX

CHUCTEM).
7 |Pa3pen 7. HccaenoBarhb cBoiicTBa

KauecTBeHHBbIC OPraHMYecKux u

peakuuu HEOPraHu4YeCKHUX BellecTB

00HapYy:KeHus € HCIO0JIb30BAHUEM

OpPraHMYecKux u Ka4YeCTBEHHbIX pPeaKkuuii

HEOPraHu4eCcKHuX

BellecTB

7.1 |OOHapyxeHue Uccnenosath 1. Ilpaktuueckas padota OK 01
HEOPraHUYECKHUX KaueCTBEHHbIE PEAKIINU «AHAIUTHUYECKHUE PEAKIIUU
KaTHOHOB U aHUOHOB  |HEOPTaHUYECKHUX BEIIECTB |aHUOHOBY.

2. IlpakTueckue 3aaHus Ha
COCTaBJICHUE YPAaBHEHMI
peaxiuii oOOHapyKEHUS
katnoHoB [-VI rpynm n
aHUOHOB, B T.4. B
MOJIEKYJISIPHOM Y HOHHOU
dopmax.
7.2 |OGHapyxeHne Uccnenosath 1. Ilpaktuueckas padota OK 01

OPraHUYECKHUX BEIIECTB
OT/JIEJIBHBIX KJIACCOB C
HCIIOJIb30BAaHUEM
Ka4€CTBCHHBIX
peakuuin

Ka4eCTBEHHBIE PEAKLINU
OPraHNYEeCKUX COCTUHEHUHN
OTJAEJIBHBIX KJIACCOB

«KavecTBeHHbIE peakuy Ha
OT/IEJIbHBIE KIIACCHI
OpraHUYECKHUX BEILECTBY.

2. [TpakTryeckue 3aaHus Ha
COCTaBJICHUE KaYECTBEHHBIX
peaxuii oOOHapyKEHUS
OpraHUYEeCKUX COCAUHECHUM.

IpuxkaaxHoit MoayJIb
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Monyas / Pazgea /

Ne Tema Pe3yabTaT 00yueHus OueHovHbIe MEPONIPUATHS OK/IIK
8 |Pa3zmen 8.1 OuenuBaTth nocjaeacTBusA |3amura Keiica (¢ yueTom
Xumus B ObITY U OLITOBOH U Oyayiuei
NPOM3BOJACTBEHHON  |POU3BOACTBEHHOM npogpeccuHoHaNTbLHOI
AesITeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa C (/1esiTeIbHOCTH)
YyeJIoBeKa NMO3UIUH IK0J0THYeCKOM
0e30IacHOCTH
Xumus B ObITY U OnuenuBath nocnenacTeus  |Ketic (¢ yuetom Oyaymei OK 01
MIPOU3BOICTBEHHOMN OBITOBOM U npodeccHoHATBLHOM OK 02
NEITEILHOCTU MPOU3BOJACTBEHHOMN JIeATEITLHOCTH). OK 04
YeJioBeKa JeSTEIbHOCTH YEJIOBEKA C OK 07
HO3UIIMHA YKOJIOTHUYECKOH Jost
0e30macHOCTH CHEIHAITEHO
CTH
Papmanus
K 2.3
K 2.5
Js
CHEIHAIbHO
CTH
CectpuHCK
o€ JIeN0
K 1.1
K 1.2
K 3.2
9 |Pa3gen 9.1. HNuTepnperupoBarb 3ammura y4eOHo-
HUccaenoBanue n XHUMHYeCKHe NMPoIecchl M [HCCJIeI0BATENbCKOI0
XHMUYeCKH aHAJM3 |siBJIeHHs B Ounocdepe npoexTa (¢ yuerom Oyaymeit
00beKTOB OMochepsl npogeccnoHaNbHOM
AeSITeJIbHOCTH)

9.1 |OcHoBsl 1abopatopHoil | Bemmonuate nonssii nukn | 1. Ilpaktuyeckas padora OK 01
MPAKTUKHU B AKCIIEPUMEHTAILHOTO «OcHOBBI 1a00paTOPHOI s
npo(ecCHOHANBHBIX  |HUCCIIEIOBAHUS C MPAKTUKN». CHEIHABEHO
nmabopaTopusax cOOJTI0IEHUEM TTPABUIT 2. TumoBble pacueTsl Mo CTH

0e30MacHOro OOpaIleHNs C  |TeMaTHKe IKCIIEPUMEHTA. dapmarus
BEIIeCTBAMU U 3. 3agaun Ha BEIYKUCIICHUE IIK 2.3
1abopaTopHBIM CpeIHero 3HaYeHHs K 2.5
o0opynoBaHuEM OKCIIEPUMEHTAIBHBIX TaHHBIX, |[lys
MOTPEIIHOCTH. CHEIHATBHO
4. TlpencraBnenue CTH
pe3ynbTaToB dKcepuMeHTa B |CecTpuHCK
paznuuHOM GopMme (Tabnuia, |oe aeno
rpaduk, OTYeT, TOKIAI, IIK 1.1
MIpe3eHTALINS). [IK 1.2
K 3.2
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Monyas / Pazgea /

Ne Tema PesynabTaT 00yuenus OueHo4yHbIC MepONIPUATHS OK/IIK

9.2 |Xummueckuii anamms  |MccnenoBars xumuueckuii | 1. Tect «CBoiicTBa u cocta |OK 01
1po0 BOIBI COCTaB MpoO BOJBI BOJIBD. OK 02

2. Baganne «XUMHYECKUI OK 07
COCTaB BOJIbI, THUII BOJbI U Jnst
CHOCOOBI e MPUMEHEHUs» (C  |CIennanbHO
UCIIOJIb30BaHUEM CTH
HOPMAaTHBHBIX JTOKyMEHTOB). |®Dapmarus
3. [IpakTuxo- I1K 2.3
OPUEHTUPOBAHHBIE K 2.5
TEOPETUUECKHE 3aJaHUS Ha Hns

COCTaB BOJbI U CIIOCOOBI CHEIHAIbHO
BBIPKECHUS KOHIEHTpAIM U |CTH
nepecyeT KOHICHTpaui (¢ CecTpuHCK
HCI0JIb30BaHNEM o€ JIeJ10
HOpMaTUBHBIX AokymeHToB). |IIK 1.1

4. [lpakTuueckas padbora K 1.2
«OmnpeaeneHue KeCTKOCTH 11K 3.2
BOJIbI M CIIOCOOBI €€

YCTpaHEHUS».

9.3 | Xummueckuii kouTpois|UccnenoBats xummueckuii | 1. Tect «Oprannueckue u OK 01
KauyecTBa NMPOJYKTOB  |COCTaB MPOIYKTOB IMUTAaHUSI |HEOpraHMYECKHE BEUIeCTBa, OK 02
MUTaAHUSA BXOJsIIKE B cocTa npoaykros |OK 07

MMUTAHUS. JList
2. IlpakTuko- CHEIHAIbHO
OpUEHTUPOBAHHBIE 3a/IaHUS TIO |CTH
KYJMHApHOW TEMaTHUKE. dapmanus
3. [IpakTrueckas pabora IIK 2.3
«HccnenoBanne NpoyKTOB K 2.5
MUTaHKUS HA HATUYUE Hns
YII€eBOI0B (MyKa, TBOPOT, CHEIHaIbHO
MOJIOKO, HOTYpT) Ha HAJIU4UE |CTH
YTJIEBOJIOB (Kpaxmall, TiItoK03a, | CecTpruHCK
caxapo3za)». o€ JIeNI0
K 1.1
K 1.2
K 3.2
9.1.4 | Xumnueckwmii anamu3  |MccmenoBars xumudeckuii | 1. Tect mo teme «Xummaeckunii |OK 01
po0 MOYBBI COCTaB NMpOO MOYBbI COCTaB HEOPraHUYECKUX U OK 02
opraHuueckux ynoopenuit». |OK 07
2. 3ananune «B3auMocBs3b s
COCTaBa MOYBBI, TUIT TIOYBHI U |CIICIIMAIILHO
€€ Ha3HAYEHUs». CTH
3. [MpakTudaeckas padbota dapmarus
«ObHapyxeHue K 2.3
Heoprannueckux npumecer B |IIK 2.5
mpoOax MOYBbBI». Jnst
CHEIHaIbHO
CTH
CectpuHCK
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Monyas / Pazgea /
Tema

PesynabTaT 00yuenus

OueHo4yHbIC MepONIPUATHS

OK/IIK

0€ 1110
IIK 1.1
K 1.2
IIK 3.2

9.5

Uccnenosanue
00BEKTOB OHOChEpHI

Hccnenosats XuMUUeCKUN
cocTaB 00bEKTOB OHOCchepbl
Ha IIpUMeEpe MPOAYKTOB
IMUTaHUS, BOABI ¥ IIOYBEI

YyeOHO-uccIen0BaTeNbCKII
IIPOEKT B 00JacTH
HCCIIeN0BaHus OOBEKTOB
ounocdepsl.

OK 01

OK 02

OK 04

OK 07

Jost
CIIeIIMaIbHO
CTH
®apmanus
I1K 2.3

[IK 2.5

JList
CIIeIIaIbHO
CTH
CecTpuHCK
o€ JIeJ10

IIK 1.1

K 1.2

[IK 3.2
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IMTPUJIOKEHHUE

TEMATHUYECKUH IIAH
y4eOHOM TUCIUIUTMHBI « XUMUSD
s cnenuanbHocTer 33.02.01 @apmarnus,
34.02.01 Cectpunckoe aeno,
31.02.03 JIaGopaTopHasi AMarHOCTHKA

| cemecTp
Jleknuu
Ne Ha3Banue TeMbl KoauuecTBo
4acoB

1. | Crpoenue aroma u niepuoaudeckas cucrema /.M. Menneneena. 2

2. | Xumuueckast CBA3b. 2

3. | Knmaccudukammst 1 THIIBI XUMHYECKUX PEAKIINH. 2

4. | DneKTpoJIMTHYECKasl TUCCOLNAITHSI. 2

5. | Kimaccudukanus, HOMEHKIIATypa U CTPOSHHE HEOPTraHUYECKUX 2
BEIICCTB.

6. | DU3HKO-XMMUYECKHIE CBOMCTBA MPOCTHIX BEIIECTB. 2

7. | ®U3UKO-XNUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB 2
HEOPTraHWYECKHUX BEIIECTB.

8. | ®U3UKO-XNMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB 2
HEOPTaHWYECKHUX BEIIECTB.
Bcero 16

IIpakTHUyeckue 3aHATHS
Ne Ha3BaHue TeMbl KoaunuecTBO
yacoB

1. | Ctpoenue atoma. XUMHUYECKas CBA3b. 2

2. | Ilepuogudeckast cucTeMa XMMHUYIECKUX JIEMEHTOB 2
.. Menneneesa.

3. | TUTIBI XUMUYECKUX PEaKITUH. 2

4. | OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH. 2

5. | Peaknuu rumgposnusa. 2

6. | KoatponpHas padota 1 «CTtpoeHre BemecTBa 1 XUMUYECKHE 2
pEaKIIm.

7. | Knaccudukarys, HOMEHKIATypa U CTPOEHUE HEOPTaHUYECKUX 2
BEIIECTB.

8. | CBolicTBa METaJIOB U HEMETAJIJIOB. 2

9. | ®U3UKO-XMMHYECKUE CBOMCTBA HEOPTAHNYECKUX BEIIECTB. 2
Bcero 18
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Il cemecTp

Jlexnun
Ne Ha3sBanue remMbl KonunvecrBo
4acoB

1. | [Ipon3BOACTBO HEOPTAHHMUECKHUX BEIIECTB. 2

2. | Knaccugukanus, cTpoeHre 1 HOMEHKJIATypa OpraHMYeCKUX 2
BEIIECTB.

3. | [IpenenbHbIe yTiI€BOIOPOIBI. 2

4. | HenipeenbHbIE M apOMaTHYECKUE YTIEBOAOPOIbI. 2

5. | Kucnopoacoaepsxkaiiye coeIMHEHHUS. 2

6. | A3oTcomepkaime CoeTMHCHMS. 2

7. | Knaccudukamms 1 0cCOOEHHOCTH OPTaHUYECKUX PEAKITUH. 2

8. | buoopranudeckme coeTMHEHUSI. 2

9. | [Ipou3BOJICTBO OPraHUYECKUX BEUIECTB, 2

10.| Kunetnyeckue 3aKOHOMEPHOCTU MTPOTEKAHUS XUMUUECKUX 2
pEaKIui.

11.| TepmoarHaAMHUYECKNE 3aKOHOMEPHOCTH MTPOTEKAHUS 2
XAMHUYECKUX PEaKIU.

12.| lucniepcHbie CUCTEMBI U (PaKTOPBI UX YCTOMUHUBOCTH. 2

13.| BeimosHEeHNE TUITOBBIX pacyeToB U 00pabOTKa JaHHBIX. 2

14| Xumudeckuid anaiu3 mpoO BOJIbI. 2

15.| XuMudeckuili KOHTPOJIb Ka4ecTBa MPOTYKTOB NMUTAHUSI. 2

16.| Xumuueckuit aHainu3 mpod MOYBHI. 2

17| UccnenoBanue 00bEKTOB OMOChEPHI. 2
Bcero 34

IIpakTU4yeckue 3aHATHS
Ne Ha3Banue rembl KoimnuyecrBo
4acos

1. | ITpon3BOCTBO HEOPTrAaHUICCKHUX BEIICCTB. 2

2. | KontponbHas pabota 2 «CBoiicTBa HEOPTaHUIECKHIX 2
BEIIIECTBY.

3. | Knmaccudukanmsi, ctpoeHre 1 HOMEHKIATypa OpraHHYeCKUX 2
BEIIECTB.

4. | 'enetnueckas CBSA3b MEXY KJIaCCaMU OpPraHUYECKUX 2
COECIMHEHUH.

5. | IlosiydyeHue 3TUIEHA M M3YUYEHHUE €0 CBOWCTB. 2

6. | Oprannyeckrie BENECTBA B )KU3HEACATEILHOCTH YCIOBEKA. 2

7. | KontponbHas padota 3 «CTpyKTypa U CBOMCTBAa OpraHUYECKUX 2

BEILIECTBY.
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OmnpeneneHne 3aBUCUMOCTH CKOPOCTH PEaKIUU OT
KOHIIEHTpAI[MU PEarupyromux BeeCcTB.

XHUMHYECKOE PAaBHOBCCHC.

10.

W3ydeHnne BIUSHUS pa3TUYHbIX (PAKTOPOB HA CMEIICHHE
XMMHYECKOTO PABHOBECHSL.

11.

KonTtponbHas padora 4 «CKOpOCTh XUMHYECKOW PEAKLIUH U
XUMHUYECKOE PABHOBECHEN.

N

12.

JucnepcHbie cucTeMbl U aKTOPbl UX YCTONYHBOCTH.

13.

[TpuroroBieHne pacTBOPOB.

14,

HCCJ’I@I{OB&HI/IC JUCTICPCHBIX CUCTCM.

15,

KontposnbHas pabota 5 «JlucnepcHbie CUCTEMBD.

16.

OO6HapykeHHEe HEOPTaHNYECKUX KATUOHOB M aHUOHOB.

17,

AHanutnyeckue pC€aKin aHHOHOB.

18.

O6HapykeHue OPraHUYeCKUX BEIIECTB OTJEIbHBIX KJIACCOB.

19.

KauecTtBeHHBIC PCaKIU Ha OTACIBHBIC KJIACChl OPIraHNYCCKUX
BCHICCTB.

NININININININIDN

20.

Xumus B 6BITy )51 HpOH3BOIICTBCHHOﬁ JCATCIBHOCTH YCJIOBCKA.

21,

3amura Keuca.

22,

OCHOBBI JTAOOPATOPHOM NPAKTUKH.

23.

IIpencraBienne pe3yiabTaTOB SKCIEPHUMEHTA.

24,

XUMHUYECKHUIN aHaIU3 P00 BOJIBI.

25,

OHpCIIGJIGHI/Ie KCCTKOCTH BOJBI U CIIOCOOBI ee YCTPAHCHU.

26.

XUMHYECKUMN KOHTPOJIb Ka4CCTBA IIPOAYKTOB ITNTAHH .

217,

I/ICCHGI[OBaHI/IC IMPOAYKTOB ITMTAHWA Ha HAJINYHC YITICBOJOB.

28.

XUMHYECKUI aHaJIU3 Npo0O MOYBHI.

29.

O6HapykeHUe HEOPTraHMUECKUX MTPUMecei B mpoOax MoYBHI.

30.

HccnenoBanre 00bEKTOB OHOChEpHI.

31.

3anuTa IpoeKTa.

32.

HccnenoBanne nmpupoIHOTO 00BEKTA.

NINININININININDINDINDININIDN

Bcero

o
~

Kouncyabranumn

Ha3zBauue TeMbl

KoanuecTBo
YacoB

COEIMHEHUN.

Crpoenne,  kiaccudukaiusi, HOMEHKJIATypa, CBOMCTBA,
MOJIYYEHHE U TPUMEHEHUE OCHOBHBIX KJIACCOB HEOPTaHUYECKUX

2

COEJIMHEHUMH.

Crpoenune, knaccudukanus, HOMEHKJIATypa,  CBOICTBa,
MOJIy4deHUEe W  NPUMEHEHHE  OCHOBHBIX  OPTraHUYECKHX

OOHapyXeHUE OpPraHWYeCKMX W HEOPraHUYECKUX BEIIECTB
OTJAEJIBHBIX KJIACCOB C UCIIOJb30BAHUEM KAUYE€CTBEHHBIX PEAKIINI

Bcero
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IIpoMe:kyTOUYHAsI aTTEeCTALMS

KoanuecTrBo
No Ha3zBaunue TeMbl
4acoB
1. | Dk3ameH 6
Bcero 6
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