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Pabovas nporpamma yueGHOH AMCUMILIUHLI
paspaborana Ha ocHoBe TpeboaHuii OI'OC
COO wu nomoxeHuwit POIT  COO,
NMpeabSBISEMbIX K CTPYKTYpe, COAEPXaHUIO
M pe3ynbTaTaM  OCBOEHUs  ydeOHOH
OUCUMIIIUHBL  «XHMHUS» LIS pealid3aliiu
00pa3oBaTeNbHBIX MPOrpaMM MOJACOTOBKH
CNIEMaNUCTOB CpeJHEero 3BeHa Ha Oase
OCHOBHOro  ofwero  ofpasoBanus ¢
MoNy4eHHeM cpeAHero obuiero o0pa3zoBaHus
nmo cneudansHocTssm  CIIO  33.02.01
Dapmauusa, 34.02.01 CecrpuHckoe [feno,
31.02.03  JlaboparopHas  JMarHOCTHKA,
yuyeOHBIX Mm1aHOB KKBMK, a Takxe ¢
y4€TOM npuMepHoil pabouell MporpaMmbl

o01eodbpazoBaTeTEHON JHCUHMTIIMHBI
«Xumus»  (baza +  mpodune) A
NMpothecCUOHANBHBIX 00pa3oBaTeNbHBIX

OopraHu3auui (PI'BOY A0 HPIIO,
npotokon Ne 14 ot «30» HoaGps 2022 r.) u
pabounx nporpamMm BocnuTaHus KKBMK
2023 roga.

3aMtC'PHﬂ"B§IB Appekropa 1o yuebHo# pabore
o iiim WB. PotapeHko

« 5 » é 2023 r.

Oprannzauns-pazpaborunx: ['BIIOY «KpacHoaapckuii kxpaeBoil 0a3oBbIi
MEAHUMHCKUHA KOJIeMk» MHUHHCTEPCTBA 34paBoOXpaHeHHUs KpacHomapcKoro

Kpasi.

CocTaBUTEIb:

C.H. Umune— npenogaparesib XAMHHY, BbICLIAA KBANTU(DHUKALIMOHHAS KATErOPHUS.

Peunenszeursni:

M.10. JlykuHOBa— rpenoaaBare/b OTANIEHHA CPEAHETO NPOPECCHOHANBHOIO
obpazoBanus KpacHomapckoro dwunuana d¢enepalbHOro rocygapcTBEHHOIO
BromxeTHOTO 00pa3oBaTENbHOTO YupexkAeHNs «POCCHIACKHA IKOHOMUUECKHH
ynuBepcuTeT  wmeHd  [.B.[lnexaHoBa»,  npenoaasaTends  BbICILEH
KBAJIMPUKALHOHHOH KaTEeropuH.

2. H.H. MamxuHCcKas — HAYAIBHUK OTAeNa rno meroiudeckoit pabote BITIOY

«KpacHonapckui KpaeBou

DazoBbli MeULMHCKHH KOJUTE K,

NpernojaBartesb Bbiclliel KBaTu(UKallMOHHON KATETOPHH.



PELIEH3UA
Ha no y4ebHol nucuunnuae OY .12 Xumusa 114 cnenmansocTei
34.02.01 Cectpunckoe aeno (6azopas noarotrorka), 33.02.01 ®dapmanus (6asosas
noarotoska), 31.02.03 JlabopaTopHas auarsoctuka (6a3oBas IOATOTOBKA)
paspaboTaHHyX npenoaabareieM KKEMK
Umuns Ceetnanoit HukonaesHo#

Penensupyemas pabouast mporpamMma coctasiieHa B cootBeTcTBHM ¢ OI'OC CIIO,
y4eOHBIM miaHoM K nporpammodi BocmuTaHusd KKBMK no cneumansHocTam 34.02.01
Cectpunckoe neno (6a3osas noaroroska), 31.02.03 JlabopaTopHas nuarnocruka (6azosas
noaroToBka), 33.02.01 dapmauus (6a3oast noarotoska). OcBoeHHe pabouel MPoOrpaMMe!
Oyner cmocobcTBoBaTh (POPMHPOBAHMIO OOIIMX M NPOQECCHOHAILHBIX KOMIETEHIMH, a
TaKKe JIMYHOCTHBIX Pe3yNbTaToB, npenycmorpedHeix GIOC CITO.

Pabouass mporpaMma BKIOYaeT B ce0s IOACHUTENBHYIO 3allMCKy, NAclIopT
MpOrpaMMbl, COJep)XaHHe y4eOHOrO Marepuana, YCIOBHA peaIM3aldH [pOrpaMMbI
JUCLMIUIMHBI, CIIHCOX HCIOJB3yeMOW TII€YaTHOH M 3JIeKTPOHHOH  JHTEpaTyphl,
TEMATUYECKUH IIaH y4eOHOH AMCLUHILIMHBI, IEpe4YeHb BONPOCOB IS MPOMEXYTOYHOM
aTTeCTallkd, KOTopad NpOBOAUTCS B GopMe 3k3aMeHa. [IporpaMMHBIH yveOHBIH MaTepua
paccyuTaH Ha 2 CEeMecTpa, paclpefeleH C Y4YETOM CIOKHOCTH TEM, HX JIOTMYECKOH
[NOCNEAOBATEIbHOCTH U IPOPUILHOCTH OOydeHHU.

HaHHas nporpamma cocrodT M3 9 pasgenos: "OCHOBBl CTpPOEHHS BellecTBa',
"Xumuueckue peaknuu", " CTpoenue u CBOMCTBa Heopranuveckux BellecTB”, "Crpoenue
M CBOHWCTBa opraHuyeckux BeltecTs”, "KuHeTudeckue U TepMOIHHAMHYECKHUE
3aKOHOMCPHOCTY  MpOTEKaHWs XuMH4eckux peakumit”, "JlucmepcHele cucremsl”,
"KauecTBeHHBIE peaxilMiH OOHApy>XeHHs HEOPraHHYeCKHX M OpraHHYeCKHX BeIecTB,
"XuMHS B OBITY M IMPOW3BOIACTBEHHON HEATENIBHOCTH denoBeka', "HccnemoBaHue u
XHMUYECKUH aHanmu3 00bekToB Onocheps!”.

K nonoxuTensHsIM aclieKTaM pelleH3upyEeMOH NTporpaMMBl OTHOCATCS:

— YETKOCTD, JIOTHYHOCTh ¥ CBA3AHHOCTE COAEPXKaHuA y4eOHOro Marepuana;

— nonpobHas paclMppoBKa TEMaTHYECKOro IINIaHa MO pa3lIdYHbIM BHIAaM 3aHATHH
(exuuu, NpaKTUUESCKUE 3aHATUA );

— paspaboTKa TUIAaHHpPOBaHUS Y4eOHOro MaTepuana ¢ yKaszaHHEM MEXIUCUHINIMHAPHBIX
CBA3€H U CaMOCTOSTENbHON BHEAYIUTOPHOR pabOTH CTYyA€HTOB.

Conepxanue paboyelf nmporpaMmel OTBEYaET COBPEMEHHOMY YPOBHIO XMMMYECKOR
HayKH, OTpaxkaeT TpeboBaHWsA, MNpelbABISeMble K MPO()ECCHOHANBHOH MOArOTOBKE
MEIHLIUHCKHX CeCTep K NabopaTOPHBIX TEXHHKOB.

PeneHsnpyemas nporpaMma MOXKET OBITh PEKOMEHIOBaHA K HUCIIOIb30BAHHIO B
yuebHOM nponecce KKBMK npu moarotoBke cryneHToOB no chneuuansHoctaM 34.02.01
CectpuHckoe geno, 31.02.03 Jlaboparophas auardoctuka 4 33.02.01 ®apmauus.

IIpenonaBarens OTHeNICHUA CpeJHero
npogeccuonansHoro obpazosanus KpacHonapckero,.

Gunuana henepanbHoOro rocynapcmenuo{'om mﬁ :
6ro7UKETHOTO 06Pa3soOBATENBHOTO YIPEKACHHS BRICIHETO SO0
obpasoBaHus "Poccuiickui 3KOHOMP§'@KKR~ F 1"'3
yHuBepcuTeT uMmeHH [.B. Ilnexanosa", aswmu3 4{ /// 7

KBATH(UKAIIMOHHAS KATeropus, KBalH Hxanm!o 0
] ’ P ”31 kumona .10,
ourioMy " Xumuk. [Ipenogaparens”



PeueHzun
Ha pabouyto nporpammy no yuebHoi aucunnavne OY/1.12 Xumus
ANg CTeLHANbHOCTEN (enepanbHOTO rocy1apCTBEHHOr0 00pa3oBaTeIbHOIO CTAHAAPTA
CPEAHETO NPOo(ECCHOHAIBHOIO 00pa3oBaHUs
34.02.01 Cectpunckoe neno,
31.02.03 JlabopaTopHas AMarHOCTHKA,
33.02.0]1 ®dapmanus
paspaborannyto npenozasarenem KKEMK Umune C.H.

Pabouas nporpaMma npodunbHoW o06ieobpazoBaTensHOM  y4eOHOI
OWCLMINIMHBI pa3pabortana Ha ocHoBe Tpeboannit ®I'OC COO u nonoxenunn POl
COO, npeabsaBiseMbIX K CTPYKTYpe, COAEPXKAHHIO U Pe3yNbTaramM OCBOEHHS Yy4ueOHOM
JUCLMITIMHBL «XHMUA» [UIA peanu3alud oOpa3oBaTeNbHEIX NPOrpaMM [OATOTOBKH
CTIELIMATHCTOB CPEIHEro 38¢Ha Ha Gase OCHOBHOro obuIero o6pasoBaHus ¢ NOJyYeHHUEM
cpennero odwero obpasosanus no cneuuanbHocTam CITO 33.02.01 ®apmanus, 34.02.01
Cecrpunckoe neno, 31.02.03 Jlabopatopras auardoctrka, ydebHbix mnanos KKEMK, a
TaKKe ¢ yu€ToM npuMepHoi paboyeit nporpaMmel oOule00pa3oBaTENbHON NMCLMILIHHEI
«XuMusa» (6aza + npodunb) A8 NpodeccHoHaNbHBIX 0Opa3oBaTesbHbIX OpPTaHH3aLN#
(@TBOY ATTO UPTIO, nporokon Ne 14 ot 30 HosOpst 2022 r.) U pabouux nporpamm
socnutadns KKBMK 2023 rona.

Pabouas nporpaMma paccuuTaHa Ha 144 Yaca ayJUTOPHOIO BPEMEHH, B TOM YUCIE
50 yacoB TEOpPETUHECKUX 3aHATHI (exumii), 82 yaca MPaKTHYECKHX 3aHATHH, 12 vacos
NpPOMEXYTOUHOH aTTecTaluu (BKIIOYAS KOHCYJIBTALHH).

[Iporpamma paspeneHa Ha 2 mozpymnsi: 6a30BbIH W MPUKNAAHOMW, BKIIIOUAROLIMI
NpakTHKO-OpPUEHTUPOBAHHOE collepiKaHue, yCUnUBamwllee NpOQUIIBHYIO
COCTaBAOLLYIO,

Peuensupyemass mnporpaMMa BkIKUHaeT B CeOs TMOACHUTENBHYK)  3aIUCKY,
TeMaTH4eckuil mnnaH, noJApodHYK pacIlU(pPOBKY TeM 3aHATHH pasnuyHOro BHUAA
(TeKury, CEeMHHaphl, MpaKTUYECKHe 3aHATHUS), OOBEM U TEMbl CAMOCTOATE/ILHON
BHEAyAMTOPHOH paloThl, CNHUCOK 0Os3aTeNbHOH W JOMONHUTENbHOH yueOHOM
JIUTEPATYPBI LISl IPENOAABATENEH U CTYAEHTOB, KOTOPas MOXET ObITb UCIIONb30BaHa MPH
NOATOTOBKE K 3aHATHAM.

B paboueli nporpamme onpeaeneHbl OCHOBHbIE TMOHATHUSA, TNPOQECcCHOHANbHBIE
YMEHHS M KOMIIETEHLMH CTYACHTOB, YE€TKO pacCTaBJIeHbl 4KUEHTbl Ha OCHOBHBIE
BOIpPOCHI Kypca, 60/bIlIoe BHUMaHHE YIeNeHO OCBOCHUIO 6a30BOr0 YpOBHS 3HAHUI.

Pabouas nporpamma mno y4eOHOW AucuUNIMHE «XHMHA» CTHIMCTHYECKH U
CTPYKTYpPHO JIOTHYHa, MMEeT NPaKTUYECKYH  HaMpaBlCHHOCTb, CMOCOOCTBYET
YCIEUHOMY (POPMHUPOBAHHIO NMPOGECCHOHANbHBIX YMEHHII U KOMNETEHUHH CTYAEHTOB,
COOTBETCTBYET COBPEMEHHOMY YPOBHIO  pa3BUTUS XMMHMH U 3aclly)XUBaeT
OJIOXKUTENBHONW OLEHKH.
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COJEPKXAHHUE

INOACHUTEJIbBHAS 3AIINCKA

1. OBLLIASI XAPAKTEPUCTUKA PABOYEN IPOTPAMMBI
YYEBHOM JUCLUAILIUHBI

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOI
JTUCHUIINHBI

3. YCJIOBUSI PEATIU3AIINN PABOYEHN ITPOT'PAMMBI
YYEBHOU JUCIIUITJIMHBI

4. KOHTPO.Ib 1 OHEHKA PE3YJIbTATOB OCBOEHU
YYEBHOU JUCIIUITJIMHBI

Crp.
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34

36



MNOACHUTEJBHASA 3AIIMCKA

PaGouas mporpamma mnpoduIbHOW 00mIE00pa3oBaTeIbHON  y4eOHOM
JUCIUIUIMHBL pa3padoraHa Ha ocHoBe TpeOoBanuii ®I'OC COO u mosoxeHH
OOII COO, npeabaBisieMbIX K CTPYKTYPE, COJACPKAHUIO U pe3yJIbTaTaM OCBOCHMS
y9eOHON TUCIUTIIUHBI «XUMUS» IS pean3aliid 00pa3oBaTEIbHBIX MPOTPaMM
MOJATOTOBKM  CIIELIMATIUCTOB CpEJAHEr0 3BeHa Ha 0a3e OCHOBHOIO OOIIEro
o0pa30oBaHus C MOJYYEHUEM CPEIHEro OOIIero o0pa3oBaHUs MO CHEIUATBHOCTSIM
CIIO 33.02.01 ®apmanus, 34.02.01 Cectpunckoe aeno, 31.02.03 JlaGoparopnas
nuarnoctuka, yudeOoHsix miaHoB KKbBMK, a takxke ¢ yuéToM nmpumepHoi paboueit
porpamMMbl 00111€00pa30BaATEIBHON TUCHUIITUHBL « XUMHUs» (6a3a + npoduis) s
npodeccuoHanbHbIX Oo0Opa3zoBarenbHbIX opranuzamuit  (GI'BOY IO HPIIO,
npoTokoJ Ne 14 ot 30 Hos0pst 2022 r.) 1 pabouunx nporpamm Bocriiutanuss KKEMK
2023 rona.

Y4eOHBIM IJIAHOM MPETYCMOTPEHO IPOBEICHNE 3aHATUHN B (popme JIeKInui u
MpakTUUYeCKUX 3aHsaTui. [lpoBeneHue OTACNIbHBIX JA0OPATOPHBIX 3aHITHH IO
y4eOHOM AUCHUIUTNHE «XUMUSD» HE TpeaycMoTpeHo yueOHnbiMu mianamu KKEMK
o cnenranbHOCTAM 33.02.01 Papmanus, 34.02.01 Cecrpunckoe aemno, 31.02.03
JlaGoparopHas nuarHoctuka. JlabopaTopHble 3aHATHS TPOBOASATCA B paMKax
MIPAKTUYECKUAX 3aHITUH.

Pabouas nporpamma paccuutana Ha 144 yaca ayIMTOPHOTO BPEMEHHU, B TOM
guciie 50 YacoB TeOpeTHYECKHX 3aHATHH (JIekiuii), 82 daca NpaKTHYECKUX
3aHATHH, 12 4acoB MPOMEKYTOUHOM aTTecTaluy (BKIIOYask KOHCYJIbTAIIUN).

[Iporpamma pasgeneHa Ha 2 Monayis: 0a30BbId W MPUKIIATHOM,
BKJIIOYAIOIMINN  MPAKTUKO-OPUEHTHUPOBAHHOE  COAEPKAHUE,  YCUJIMBAIOIIEE
PO HIbHYIO COCTABISIONIYIO.

ba3oBbIil MOTYIb COACPIKUT 7 Pa3NIEIOB:

1. OCHOBBI CTPOCHUS BEIIIECTBA;

2. XUMHYECKHUE PEaKITUH;

3. CTpoeHue U CBOMCTBA HEOPTAHUICCKUX BEIICCTB;

4. CTpoeHue U CBOICTBA OPraHUYECKUX BEIIECTB,;

5. Kunetnueckue u TepMOJMHAMUYECKHE 3aKOHOMEPHOCTH MTPOTEKAHUS
XAMHUYECKUX PEAKIUN;

6. JlucnepcHble CUCTEMBI,

7. KauecTBeHHBIC peakud OOHAPYKEHUSI HEOPTAHUYECKUX U OPTaHUYECKUX
BEILIECTB.

[TpuknagHOW MOIYJTH BKIIFOUAET 2 pa3jena:

8. Xumust B ObITY U IPOU3BOCTBEHHOM IEITEILHOCTH YEJIOBEKA;

9. HccnenoBanue U XMMUYSCKUI aHATIN3 00BEKTOB OHOC]EpHI.

Pabouast mporpamma mpeamnonaraer yriyOoJICHHOE W3Y4YCHHE HUCIUTLTAHBI
«Xumus», Tak Kak mpoduib cpemaHero mpohecCHOHAILHOTO OO0pa30BaHUS IO
cnenuanbHocTsIM 33.02.01 dapmarnusa, 34.02.01 Cectpunckoe neno, 31.02.03
JlaGopatopHas TMarHOCTHUKA OMPEJICSICH KaK €CTECTBEHHO-HAYUHBIM.

dopma MPOMEKYTOUYHOU aTTECTALUU — DK3aMEH.



1. OBIIASA XAPAKTEPHQTHKA PABOYEN ITPOTPAMMBI
YYEBHOU INCHUIIINHBI
OV .12 Xumust

1.1. MecTo IMCHUILIMHBI B CTPYKTYpe OCHOBHOII 00pa3oBaTe/IbHOM
NMPOrpaMMBbl:

VYyeOnass gucnuiummHa «XUMUS»  SABISETCS  O0S3aTEIBHONW  YacCThIO
o0mieo0pa3oBaTeTLHOTO  yU4eOHOTO IMKIAa O00pa30BaTEIbHOW MPOTPAaMMBI B
cootBeTcTBUH ¢ PI'OC CIIO no cnenuansHocTsM 33.02.01 dapmarus, 34.02.01
Cectpunckoe aeno, 31.02.03 JlabopaTopHasi AMarHOCTUKA.

1.2. leab ¥ nJIaHMpyeMble pPe3yJibTAThl 0CBOEHHS T CUMILIUHBI:

Heasb: QopMupoBaHue y CTYJEHTOB XHUMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa KaK OCHOBBI TPHUHATHS pEIICHUN B
’KU3HEHHBIX W TPOU3BOJICTBEHHBIX CHUTYallMsIX, OTBETCTBEHHOTO MOBEICHUS B
MIPUPOJTHOM cpelie.

3axayu:

1) chopmupoBaTh MOHUMaHHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUUYECKUX
IIPOLIECCOB U SIBJICHUHM B OKPYKAIOIIEH Cpelie, ETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3HM U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS NPOBOJUTH PACUYEThl MO XUMHYECKUM (opMynam U
YpaBHEHUSIM XUMHMUYECKHX pEaKIui, I[UIaHUPOBaTh U  HUHTEPIPETHPOBATH
pe3yJbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEJCHUS XUMHUYECKUX IKCIEPUMEHTAIbHBIX
UCCJIEIOBAHUM C COOJI0O/IEHHEM MpaBl 0€30MMacHOr0 OOpaIleHHsl C BEIIeCTBAMH U
71a060paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHUSA AaHAJIU3UPOBATh, OIEHWBATh, MPOBEPATH Ha
JIOCTOBEPHOCTH M 000011aTh HH()OPMAITHI0O XUMUYECKOTO XapaKTepa U3 pa3InuHbIX
HMCTOYHUKOB,

5) cdopMupoBaTh yMEHUS MPOTHO3UPOBATH  MOCIEACTBUS  CBOEH
NEATETLHOCTH W XUMHWYECKHX TPHUPOIHBIX, OBITOBBIX W IPOHU3BOJACTBEHHBIX
MPOLIECCOB;

6) copMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTIKCHUN XUMHUUYECKOU
HayKH{ ¥ TEXHOJOTHUM JIJI Pa3BUTHUS COLIMAIIBHOM U MPOU3BOACTBEHHOU cep.

B pamkax mporpamMMmbl  y4eOHOW  JUCHUIUIMHBI  OOYYAIOIIMMUCS
OCBaMBalOTCS CJIEAYIOIINE MeTanpeAMeTHbIE Pe3yJbTAThI:

Osnaodenue yHUBepCanbHbIMU Y4eOHbIMU NOZHABAMENbHBIMU OCLCMEUAMIU:

a) 0a30BbIC JJOTUYECKUE JICHCTBUS:

—  CaMOCTOSITeNIbHO  (OpMyIHMpOBaTh W aKTyaJIH3UpOBaTh  MpoOJemy,
paccMaTpuUBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBATh CYIICCTBEHHBIM NPHU3HAK WA OCHOBAaHUS JJIi CpPaBHCHUS,
KJ1accupuKauu u 0000IICHHUS;

— ONpeAensaTh Ield JACATEIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUH UX
JIOCTUKEHUS,

— BBISABJISATh 3aKOHOMEPHOCTH U TPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUSX;



— BHOCHUTH KOPPEKTHBHEI B JICSITCIHLHOCTDH, OIEHUBATh COOTBETCTBHE PE3YJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIICICTBUI ACATCILHOCTH,
— pa3BUBATh KPEaTHBHOE MBIIIJICHNE IIPU PEIICHUH KU3HEHHBIX TIPOOJIEM;

0) 0a30BBIC UCCICAOBATEILCKUE ICHCTBHS:
— BJIAQJICTh HaBBIKAMHU Y4YEOHO-HCCIICIOBATEIIBCKON M TMPOCKTHOW NEATEeITHLHOCTH,
HABBIKAMH pa3pelieHus mpooem;
— CIMOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITCIIBHOMY ITOMCKY METOJIOB PEIICHUS
MPaKTUYCCKUX 3aJ1a4, IPUMCHCHHIO Pa3IMYHbIX METOJAOB ITO3HAHMS;
— OBJAJCHHC BHUIAMHU JCATEIBHOCTH II0 IIOJYYCHHUIO HOBOT'O 3HAHUSA, €ro
WHTEPIpPETAllUK, TMPEeOOpa30BaHUI0 M TPUMCHEHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIMsIX, B TOM YHCJIC TIPH CO3JIaHUH YICOHBIX H COITUATbHBIX IIPOCKTOB;
— (hopMHpPOBaHKHE HAYYHOT'O THITA MBIIUICHUS, BIaJICHHEC HAYYHOW TEPMUHOJIOTHCH,
KJTFOUEBBIMHU MTOHATUSAMHU U METOJ/IAMH;
— CTaBUTh W (QOopMyIHpOBaTH COOCTBEHHBIC 3a7adyll B 00pa30BaTEIHHOU
JESATCIIBHOCTH M )KH3HCHHBIX CUTYaIUsX;
— BBIABIIITh NIPHYMHHO-CIICICTBCHHBIC CBS3M M aKTyaJu3UpoOBaTh 3ajadgy,
BBEIJIBUTaTh THUIIOTE3y €€ PEIICHHUSA, HAaXOAWTh apryMEHTHI JJIs JTOKa3aTelIbCTBA
CBOUX YTBEP)KICHHUH, 3a/1aBaTh IapaMeTPhl M KPUTECPUHU PCIICHUS,
— aHAM3UPOBATh MOJYYEHHBIE B XOJC PEIICHUS 33aJjaull Pe3yIbTaThl, KPUTUUECKU
OIICHUBATh MX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSX;
— JaBaTh OIICHKY HOBBIM CHUTYyaIUsIM, OIICHHBATh IPHOOPETCHHBIN OIIBIT;
— pa3pabaTpiBaTh IUIAH PCIICHHS MPOOJIEMBI C yYeTOM aHajIu3a HMCHOIIMXCS
MaTepHaIbHBIX M HEMAaTePHUAIbHBIX PECYPCOB;
— OCYIIECTBIISITh IIEJICHANIPABICHHBIA MMOUCK IEpeHOca CPEJICTB U CIOcOoO0B
JeNCcTBUS B MPOGECCHOHANBHYIO CPENy;
— YMEThb TNEPEHOCUTh 3HAHHWS B TO3HABATCIBHYIO M MPAKTUYECKYH OO0JacTu
KU3HEICITCIbHOCTH;
— YMETh HHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX 00J1acTei;
— BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTrHHAIBHBIC IOAXObI U PECIICHHUS;
— CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS;

B) paboTa ¢ uHpopMaImei:
— BJIaJICTh HABBIKAMH TIOJyYCHHs] WH(OpPMAIMKU W3 MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITETbHO ~ OCYIIECTBJIATH  TOWCK,  aHaju3, CHCTEMaTH3allui0 |
WHTEPIPETALNIO HHPOPMAIIMK Pa3INYHBIX BUIOB U (DOPM MPEACTABICHUS;
— CO3/71aBaTh TEKCTHI B PA3IMYHBIX (JopMaTax ¢ y4eTOM Ha3HAYCHHS MH(POPMAIIMH U
ICJCBOM  ayauTOpUH, BBIOMpas ONTHUMaNbHYIO (OpMYy MpEACTaBICHUS U
BH3YaJIU3allHH;
— OIIEHHUBAaTh JOCTOBEPHOCTH, JISTUTUMHOCTh HH(OpMAIMHK, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOPMaM;
— WCTIOJIb30BaTh CPeACTBA MHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOTHN
B PCIICHHA KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPraHHM3AIllMOHHBIX 3a1ad C
coOoicHueM TpeOOBaHUW JPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHECHBI,
pecypcocOepeKeHUs, MPABOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e301acHOCTH;



— BJIQJICTh HaBBIKAMH PACIIO3HABAHUS W 3aIUTHI HH(POpMAUK, HHHOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

Osnadenue yHugepcanbHbiMu KOMMYHUKAMUBHBIMU OCUCMBUIMU:

a) oOIIeHUE:
— OCYIIECTBJISITh KOMMYHUKAIIMH BO BCeX chepax Ku3HU;
— pacmo3HaBaTh HEBEpOAJIbHBIC CpPEICTBA OOIICHHS, TMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IUKTHBIX CUTYyalluidl H
CMSITYaTh KOH(JIUKTHI;
— BJIQJIETh PA3JIMYHBIMU CIOCOOaMU OOIIIEHUS M B3aUMO/ICHCTBUS,
— apryMEHTUPOBAHHO BECTH JIUAJIOT, YMETh CMSTr4aTh KOH(MDIMKTHBIE CUTYaIUH;
— Pa3BepHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

0) coBMecTHasl IeSITEbHOCTb:
— TOHUMATh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW WM WHIUBUIYATHHOU
paboTHI;
— BBIOMpaTh TEMATUKy W METOAbl COBMECTHBIX JACHCTBHM € yd4eTOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTUBA;
— NOpUHUMATh I1E€IM  COBMECTHOM  JIESITEIBHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JACHUCTBUA MO €€ JOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpeienarb pojdd C YY4EeTOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;
— OIIEHUBATh KAYECTBO CBOETO BKJIA/Ja M KaXXJOT0 y4yaCTHHKA KOMaHIbl B OOIIWA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;
— TpemiaraTb HOBBIE TMPOEKTHI, OIEHUBATh MJAEH C T[O3UIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;
— KOOPAMHUPOBATH U BBINOJIHATH padOTY B YCIOBHSIX PEAbHOTO, BUPTYAJIHLHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
— OCYIIECTBJATh TO3UTHUBHOE CTPATErMYECKOE I[IOBEICHHE B Pa3IMYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

OsnadeHue yHU8epcanbHblMu pe2yisimueHbIMU OeUCmMEUIMU:

a) caMOOpraHu3aIus:
— CaMOCTOSITEJILHO OCYIIECTBIJISITh TMO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH
po0JIeMBbl, CTaBUTh U (HOpMyITUpOBaTh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;
— CaMOCTOSITEILHO COCTaBJIATh TUTAH PEIICHUS MPOOJIEMBI C YyUETOM HUMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOUYTCHUM;
— J1aBaTh OLICHKY HOBBIM CUTYallUsM;
— pacmUpsATh paMKU y4eOHOTO MIPEeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTECHUMN;
— Jle7aTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelieHue;
— OIIEHUBATh IPUOOPETECHHBIN OIIBIT;
— croco0CTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO IIUPOKON APYIUIIMHU B Pa3HBIX
00JacTsX 3HAHMM, TTOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIM
YPOBEHB;

0) CaMOKOHTPOJIb:



— JlaBaTh OILICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

— BIIQJICTh HABBIKAMH TTO3HABATEIILHON pedIeKCUN KaK OCO3HAHMS COBEPIIAEMBIX
JICVCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUN;

— WCMOJIB30BaTh TPHEMBI pedIeKCHH I OICHKHA CUTYyalluu, BHIOOpA BEPHOTO
pelieHus;

— YMEThb OILICHMBATh PUCKU M CBOEBPEMEHHO NPUHUMATh PEUICHUS [0 HX
CHIKEHHUIO;

B) OMOILIMOHAJBHBIN UHTEIUIEKT, PeIoIaramui copMUpOBaHHOCTD:
— CaMOCO3HaHMs, BKJIIOYAIOLIEr0 CIHOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIILHON CeEpHl,
OBITh YBEPEHHBIM B ce0e;
— CaMOpETyJIMPOBAHMS, BKJIIOYAIOMIETO CAaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBaTHCS K
AMOIMOHAJILHBIM U3MEHEHUSIM U TIPOSIBIISATh TMOKOCTh, OBITh OTKPHITHIM HOBOMY;
— BHYTPEHHEW MOTHMBALIMM, BKJIIOYAIOUIEH CTPEMJICHHE K JOCTHXKEHUIO ILEIH U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JEUCTBOBATh, UCXOJS U3 CBOUX
BO3MOKHOCTEH;
— SMMAaTUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €ro MPU OCYIIECTBICHUH KOMMYHHUKAIIMH, CIOCOOHOCTH K
COYYBCTBHUIO U CONEPEKUBAHUIO;
— COIIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBHICTpaMBaTh OTHOIICHHUS C
JIPYTUMU JTIOJbMU, 3800 TUTHCS, POSIBIISATh HUHTEPEC U pa3peniaTh KOHMIUKTHI;

I') IPUHATHE ce0s U APYTUX JTIOJCH:
— IPUHUMATH ceOsl, MIOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;
— NPUHUMATh MOTUBBI M apryMEHThI IPYTUX JIIOAECH MpPU aHAIU3E PE3YJIbTAaTOB
JeATEIIbHOCTH;
— MIPU3HaBaTh CBOE MPABO U MPABO APYTUX JIFOJICH Ha OIIUOKHY;
— pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMH APYTOrO YEJIOBEKA.

B pamkax nmporpamMMmbl  y4yeOHOW  JUCHUIUIMHBI  OOyYarOlIUMMCS
OCBaMBAaIOTCS CJICAYIONINE NMPeAMETHbIE Pe3yJbTaThI:

1) chopMupoBaHHOCTH MPEACTABICHUI: O MaTEpUATLHOM EIUHCTBE MUPA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTH SBJICHUN MPUPOABL, O MECT€ W 3HAYCHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POJH B 00ECIICUEHUU YCTOMYHMBOTO
pPa3BUTHS YEJIOBEUECTBA: B PEIICHUH MPOOJIEM IKOJIOTHUUECKON, SIHEPTETHIECKON 1
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHnun PalMOHAIBHOTO
MPUPOOTIOIH30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYyJIbTYpbI
YEeJIOBEKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPENE;

2) BiIaJCHUE CHUCTEMOM XHWMHYECKHUX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOTIOJIAraloIfe MOHATUSA (JIOMOJHUTEIBLHO K CHCTEME IOHSTHH 0a30BOro
YPOBHSI) - U30TOIbI, OCHOBHOE U BO30YKJIEHHOE COCTOSTHUE aToMa, THOpUIu3aIus
aTOMHBIX OpOMTaNel, XUMHYECKasi CBS3b («O» U «T» -CBSI3b, KPATHBIE CBSI3H),
MOJISIpHAsE KOHIEHTpAIus, CTPYKTypHas QopMmyna, wu3omepus (CTpyKTypHas,
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reomerpudeckas (IUC-TPaHC-U30MEPHUS), TUIBI XUMHUUYECKUX peakiuil (romo- u
reTepOoreHHbIe, 0OpaTUMbIE U HEOOpAaTUMBIE), PACTBOPHI (MCTUHHBIE, JUCTICPCHBIC
CUCTEMBbl), KPUCTAJUIOTUIPATHI, CTENEHb AUCCOIMALIUM, BJEKTPOIU3, KPEKUHT,
pUGOPMUHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXKalMe B OCHOBE MOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHUMHYECKHUX
SBJICHUI, COBPEMEHHBIEC MPEACTABICHUS O CTPOCHHUM BEUIECTBA HAa ATOMHOM,
MOJIEKYJISIDHOM M HAJIMOJIEKYJIPHOM YpPOBHSIX; MNPEICTABICHUS O MEXaHH3Max
XUMUYECKUX PEAKLIHM, TEPMOJIUHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX
UX T[POTEKaHUsA, O XUMHYECKOM pPABHOBECHM, [HUCIIEPCHBIX CHUCTEMAX,
(bakToJIOTMYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYECHUH U OE€30IacHOM
WCIOJIb30BAaHUU BAXKHEUIIINX HEOPTaHUYECKUX U OPTaHUYECKHUX BEIIECTB B OBITY U
MPAKTUYECKON  JCSATENBHOCTA  4YEJIOBEKa; OOIMMX  HAyYHBIX  IPUHIHUIAX
XUMUYECKOTO TIPOM3BOJCTBA (HA TMpUMEpPE NPOU3BOJICTBA CEPHOM KHUCIOTHI,
aMMHaKa, METaHoJa, mepepaboTKu HEPTH);

3) chopMUPOBAHHOCTh YMEHUM BBIABISTh XapaKTEpHbIC MPU3HAKU U
B3aMMOCBSI3b M3YUYEHHBIX MOHSATUN, MPUMEHSATH COOTBETCTBYIOIIUE MOHSITHUS MPHU
OMMUCAHUU CTPOCHHS U CBOMCTB HEOPTaHMYECKUX U OPTaHUYECKUX BEIIECTB U UX
MPEBPAILCHUM; BBISIBISATH B3aUMOCBSI3b XUMHUUYECKUX 3HAHUU C TOHSITHUSIMHU U
MPEACTABICHUSIMU JIPYTUX MPEAMETOB 1Jsi O0Jee OCO3HAaHHOIO NOHHMAaHUS U
OOBSCHEHUS CYIIHOCTH MAaTEpPUAIbHOIO €IUHCTBA MHpA; HCIOJb30BaTh
CUCTEMHBIE XMMUYECKUE 3HAHUS JUIsI OOBSICHEHHUS W MPOTHO3UPOBAHUS SIBJICHUIA,
VUMEIOIINX ECTECTBEHHOHAYUYHYIO IIPUPOAY;

4) chopMHPOBAHHOCTh YMEHUN HCIIOJIb30BaTh HAUMEHOBAHUS XMMHYECKUX
COCIMHEHUN MEKIYHAPOJHOTO COI03a TEOPETUYECKOW M MPUKIAAHOW XUMHH H
TPUBHAJIbHBIE HA3BAHUS BEILUECTB, OTHOCAIIMXCA K HW3YYCHHBIM KjaccaM
OpPTraHWYECKUX M HEOPraHMYEeCKUX COEAMHEHUW; HCIO0JIb30BaTh XUMHUYECKYIO
CUMBOJIMKY JJIsl COCTaBi€HUs (hOPMYJ HEOPTraHUYECKUX BEUIECTB, MOJEKYISPHBIX
U CTPYKTYPHBIX (pa3BEpHYTBIX, COKpPAILEHHBIX M CKEJIETHBIX) (OopMys
OpTraHUYECKUX BEIIECTB; COCTABJIATh YpPAaBHEHUS XUMHUYECKUX peEaKkuil u
packpeiBaTh HMX  CYHUIHOCTb:  OKHCIIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEaKUui
MOCPEJICTBOM COCTaBJIEHUS JJEKTPOHHOIO OallaHca ATUX peakUuui; peakuui
MOHHOTO OOMEHa IyTEM COCTAaBJEHUSI WX TMOJHBIX M COKPAIICHHBIX HOHHBIX
ypaBHEHUH; peakIuii TUAPOIN3a, PEeaKIil KOMIUIEKCOOOpa3oBaHusl (Ha pUMepe
THAPOKCOKOMIUIEKCOB ITMHKA U aJlFOMUHUS); TOJTBEPXKIAaTh XapaKTepHbIE
XMMHUUYECKUE CBOWMCTBA BEIIECTB COOTBETCTBYIOUIMMH JKCIIEPUMEHTAMU U
3alMCSIMUA YPABHEHUN XUMHAUYECKUX PEAKLINM;

5) chopmMupoBaHHOCTH YMEHUU KJIACCHU(PUIIUPOBATH HEOPTaHUYECKUE U
OpraHMYECKHE BEIIECTBA M XMMHUYECKHE PEaKIMH, CAMOCTOSTEIHHO BBHIOMPATH
OCHOBAHHMSI M KPUTEPHUH I KIACCU(PUKAIMKI U3YIaEMbIX XUMUYECKUX OOBEKTOB;
XapaKTEepU30BaTh COCTAB M Ba)KHEWILIME CBOMCTBA BEIIECTB, MPUHAMJIEKAIIMX K
ONpEENICHHBIM KJlaccaM U TpylIaM COeJUHEHUM (IpOCThie BEIECTBA, OKCHIBI,
TUAPOKCU[IBI, COJIM;  YIJIEBOJOPOJIBI, MPOCThie 3PUPBL, COHUPTHI, (EHOIBI,
abJACTHU/IbI, KETOHBI, KApOOHOBBIC KUCIIOTHI, CI0XKHBIC A(DUPHI, KUPHI, YTIICBOJIbI,
aMUHBI, aMUHOKHCIIOTBI, O€JIKM); MPUMEHSTh 3HAHUS O COCTaBE M CBOMCTBax
BEIIECTB  JUISl  DKCHEPUMEHTAJIbHOW  TPOBEPKM  TUIOTE3  OTHOCHUTEIBHO



3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKHX PEaKIUid W MOPOTHO3UPOBAHUS
BO3MOYKHOCTEMN UX OCYILIECTBIICHUS,

6) chopMuUpOBaHHOCTh YMEHUN TMOATBEPKIATh Ha KOHKPETHBIX MpPHUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOW CIIOCOOHOCTU OPTaHUYECKUX COCAUHEHUN OT
KPAaTHOCTH U THUIA KOBAJEHTHOM CBSI3U («G» U «TT»-CBA3M), B3AUMHOIO BIIUSIHUS
aTOMOB WM TPYNI aTOMOB B MOJEKYJaX; a TakKe OT OCOOEHHOCTEH peau3aruu
Pa3JIMYHBIX MEXAHU3MOB MIPOTEKAHUS PEAKIIUIA;

7) copMUPOBaHHOCTh YMEHUN XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOEHUE
aTOMOB (B OCHOBHOM M BO30YXKJIEHHOM COCTOSIHUM) U HOHOB XHUMHUYECKUX
aneMmeHToB 1-4 mepuonoB Ilepuommueckoit cuctembl J[.M.MenneneeBa u ux
BaJICHTHBIC BO3MOXXHOCTH, HCIIONB3YS TOHATHS «S», «P», «U-2JIIEKTpPOHHBIC
OpOWTaNM, SHEPTETHYECKHE YPOBHU; OOBICHATH 3aKOHOMEPHOCTH W3MCHCHUS
CBOMCTB XUMHUYECKHUX IJIEMEHTOB U 00pa3yeMbIX MU COSTUHEHUH T10 TTePHOoIaM U
rpymnnam;

8) BiaJiecHHE CUCTEMOM 3HAHMM O METOJaX HAy4YHOIO MO3HAHUS SIBJICHUUN
MPUPOJIBI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX MU YMEHHSMHU MPUMEHSTH ITH
3HAHMS TIPU DKCIIEPUMEHTATHLHOM HCCIEAOBAHUM BEIIECTB U JUISI OOBSICHEHUS
XUMUYECKUX SIBICHUW, UMEIOIIUX MECTO B MPUPOAE MPAKTUUECKON NESTEIbHOCTH
YEJIOBEKA U B IOBCETHEBHOM KU3HU;

9) chopMHUPOBAHHOCT, YMEHHH MPOBOJUTH PACUYETHl MO XHUMHYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BEJIMUMH (Macchl, 00beMa Tra30B, KOJMYECTBA BEILECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PAacUEThl MO HAXOXKJICHUI0 XMUMUYECKOU
(dhopMyJIBI BEIIECTBA; pacdyeThl MacChl (00beMa, KOJUUYECTBA BEIIECTBA) MPOAYKTa
peaKiuu, €clIM OJHO W3 HCXOJHBIX BEIIECTB JAaHO B BHAE pacTBOpa C
OTIPEACICHHOM MacCOBOM JIOJIe PacTBOPEHHOIO BEIIECTBA MIIM JTAaHO B M30BITKE
(MMeeT MpUMECH); pacdyeTbl MacCOBOM WJIM OOBEMHOW J0JIM BBIXOJA MPOIYKTa
peakiuu; pacyeThl TEII0BOro 3 dexra peakinii, 00bEeMHBIX OTHOIIICHU Ta30B;

10) chopmMupoBaHHOCTH YMEHHI MPOTHO3WPOBATh, AHAIM3UPOBATH U
OIICHUBATh C TO3UIMH 3KOJIOTMYECKOW O€30MacCHOCTH MOCHEACTBUS OBITOBON H
MPOU3BOJICTBEHHOM JIEATENTLHOCTH YEJOBEKa, CBA3aHHOM ¢ mepepaboTKou
BEILIECTB; MCIOJIb30BaTh MOJIYYEHHbIEC 3HAHUS JJIsl IPUHSITUS TPAMOTHBIX PEIICHUIN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

11) chopMHpPOBAaHHOCT, YMEHHH CaMOCTOSITEIBHO IUJIAHUPOBATH U
MPOBOAUTh XUMUUYECKUN OKCIEPUMEHT (MOJy4eHHWEe U M3yYEHUE CBOICTB
HEOPTaHMYECKUX M  OPraHMYEeCKUX  BEIIECTB, KAaueCTBEHHBIE  pEeaKIUu
VTJIEBOJIOPOJIOB PA3IUYHBIX KJIACCOB U KHUCIOPOJCOACPKAIMX OPraHUYECKHUX
BCILIECTB,  pELICHHE  HKCIEPUMEHTAJbHBIX  3a7a4 [0  Paclo3HaBAHUIO
HEOPTaHWYECKUX U OPraHUYECKUX BEILECTB) C COOIIOAECHUEM MPaBUIl 0€30MaCHOTO
oOpallleHusl ¢ BEIIeCTBaMH M J1Ta0OpaTOpHBIM 000pymoBaHUEM, (HOPMYJIHPOBATH
eI  WCCIENOBaHUS, TMPEIOCTABIATh B  pa3IuyHOM  QopMe pe3ysbTaThbl
AKCIEPUMEHTA, AaHAJIM3UPOBATH U OILIEHUBATH UX JIOCTOBEPHOCTH;

12) copMUpOBaHHOCTH, YMEHHM OCYIIECTBIIATH IICJICHAIIPABICHHBIA MOUCK
XUMUYECKON nH(MOPMAITIHN B Pa3TUYHBIX UCTOUYHUKAX (Hay4YHas U yueOHO-Hay4YHas
JUTEpaTypa, CpencTBa MaccoBOW wuH(opMaiuu, cetb WHTepHET u Japyrue),
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KPUTUYECKA aHAIM3WPOBATh XUMHUYECKYI0 WH(pOpMmaIrmio, nepepadaTeiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUU C ITOCTABIICHHOM YUCOHOM 3a1aucii;

13) chopMHpPOBAaHHOCT, YMEHHM OCO3HABAaTh OMACHOCTH BO3JICHCTBHS Ha
JKUBBIE OPTraHU3MBbl ONPEACICHHBIX BEHIECTB, IOHMMAsi CMBICI MOKAa3aTels
MpeAeabHON JIOMYCTUMON KOHIIGHTPALIMM, U TOSICHATh Ha MPUMEpPaxX CHOCOOBI
YMEHBIICHUSI W MNPEAOTBPALCHUS WX BPEAHOIO BO3JCHUCTBUS HAa OPraHU3M
YeJI0BEKa.

B pamkax nporpamMmbl yd4eOHOM AUCITUTIIMHBI 00yYaIOIIMMKCS OCBABAIOTCS
JIMYHOCTHBIE Pe3yJbTAThI:

JIP 1. Oco3naromuii ce0s rpaxkaanuaoM Poccun u 3anutaukom OTedecTsa,
BBIPQKAIOIIUM CBOK) POCCUUCKYH) MJICHTUYHOCTH B IOJUKYJIBTYPHOM U
MHOTOKOH()ECCHOHAIPHOM POCCHUHUCKOM OOIIECTBE W COBPEMEHHOM MHPOBOM
coobmiectBe. Co3HarIMil CBoe €auHCTBO C HapoaoMm Poccum, ¢ Poccuiickum
roCyAapCTBOM, JAEMOHCTPUPYIOIIAN OTBETCTBEHHOCTh 3a pAa3BUTUE CTPaHBI.
[IposiBnsitonuii TOTOBHOCTh K 3amuTe POJWHBI, CIIOCOOHBIN apryMEHTHUPOBAHHO
OTCTaWBaTh CYBEPEHUTET U JJOCTOMHCTBO Hapoaa Poccum, COXpaHsTh U 3allMIIATh
HCTOPUYECKYIO TTpaBay 0 PoccuiickoM rocyapcTae.

JIP 2. ITposBIISIIOIIMIT ~ aKTUBHYIO TPaXJAHCKYIO TMO3WIMI0O Ha OCHOBE
YBOKEHMSI 3aKOHAa U TPaABOIOPsAKA, MpaB M CBOOOJ corpaxaaH, YBaOKEHHUSA K
HUCTOPUYECKOMY M KYyJIbTypHOMY Hacieauto Poccun. Oco3HaHHO M JEATEIBHO
BBIPOKAIONIMN HENpUITHE JAUCKPUMHUHAIIMK B OOIIECTBE IO COIMAIBbHBIM,
HAallMOHAJIbHBIM,  PEJIUTMO3HBIM  INPU3HAKAM;  JKCTPEMHU3MA, TEPPOPU3MA,
KOPPYIIMK, AaHTUTOCYJApCTBEHHON JesTensbHOCTH. (O0naiaommii  OnbITOM
IPOKJAHCKOM  COLIMAIIbHO  3HAYUMOM  JIEITENIbHOCTH (B CTYJICHYECKOM
CaMOYIIPaBJICHUHU, JIOOPOBOJIbYUECTBE, OKOJOTHYECKUX, IPUPOIOOXPAHHBIX,
BOCHHO-TIATPUOTHUYECKUX M JAp. OOBEIUHEHUSX, aKIUAX, MporpaMmax).
[IpuHuMaromuii  pojab HM30MpaTenss M y4YacTHUKAa OOILIECTBEHHBIX OTHOILIEHUH,
CBSI3aHHBIX C B3aUMOJECHCTBUEM C HAPOJIHBIMU U30paHHUKAMU.

JIP 3. JIleMOHCTpUPYIOIIMI TPUBEPKEHHOCTh TPAJULHUOHHBIM JyXOBHO-
HPABCTBEHHBIM IIEHHOCTSIM, KYJbType HapoJ0oB Poccuu, mpuHLIMIAM YECTHOCTH,
MOPSAIOYHOCTH, OTKPHITOCTU. [[eMCTBYIONIMI U OLEHUBAIOUIMKA CBOE MOBEJICHUE U
MOCTYIIKW, TOBEICHUE WM TOCTYIKU JPYTUX JIOACH C TMO3ULUKA TPagullMOHHBIX
POCCHMCKHUX JyXOBHO-HPAaBCTBEHHBIX, COLUOKYJIBTYPHBIX LEHHOCTEM U HOPM C
Y4ETOM  OCO3HAaHMS IIOCJIIEACTBHM  IIOCTYNIKOB. ['OTOBBIM K  JI€JIOBOMY
B3aMMOJICUCTBUI0O M HE(POPMAILHOMY OOIIEHUIO C MPEACTABUTEISIMU Pa3HBIX
HapOJIOB, HAIIMOHAJIBHOCTEW, BEPOUCIIOBEAHUN, OTIIMYAKOIIAN UX OT YYaCTHHUKOB
rpynn ¢ JACCTPYKTUBHBIM W JIEBUAHTHBIM IOBEACHUEM. JIEMOHCTPUPYIOLINN
HENPUATHE COLMAIBHO OMACHOIO MOBEACHUS OKPYKAIOIINX U TPEAYIPEHKTAFOIIUN
ero. IIposBisOmMMN yBaX€HHE K JIIOASM CTapLIEro ITOKOJIEHUS, TOTOBHOCTH K
YYaCTUIO B COUAIIBHOW MOAAEPKKE HYKIAIOUIUXCS B HEU.

JIP 4. IIposBisOIMi U AEMOHCTPUPYIOIIMI YBa)KEHUE K TPYIy 4YEJIOBEKA,
OCO3HAIONIMK IIEHHOCTh COOCTBEHHOIO TpyJa W Tpylda JpPYrux JIOJACH.
DKOHOMHUYECKH AKTUBHBIN, OPUEHTUPOBAHHBIM HA OCO3HAHHBIM BBHIOOpP cepsl
npodeCCUOHAIBHOW  ICSATEILHOCTA C Y4YE€TOM JIMYHBIX JKU3HEHHBIX IIJIAHOB,
MOTPEOHOCTEN CBOEH CEMbU, POCCUIMCKOTO 00IecTBa. Bripaxkaromuii 0CO3HaHHYIO

11



TOTOBHOCTh K TIOJYYECHHIO TPO(ECCHOHATBLHOTO 00pa30BaHMs, K HEMPEPHIBHOMY
0o0pa30BaHUIO B TEUCHUE KU3HHU J[eMOHCTpHUPYIONINI MO3UTUBHOE OTHOIIEHUE K
PETYIMPOBAHUIO TPYIOBBIX OTHOIICHUH. OpUEHTUPOBAHHBIA Ha cCaMO00pa30BaHUE
1 TIpo(heCCHOHATBHYI0 TEPETOATOTOBKY B YCIIOBHUSX CMEHBI TEXHOJOTHYECKOTO
YKIIala H COIYTCTBYIOIIMX COLMAIBHBIX IIEPEMEH. Crpemsimuiics K
GbOpMHpPOBAaHUIO B CETEBOW cpele JUYHOCTHO U NPo(decCHOHATHLHOTO
KOHCTPYKTHUBHOTO «IIU(POBOTO CIEa.

JIP 5. JIeMOHCTpUPYIOIIMI  NPUBEPKEHHOCTH K  POJHOM  KYJIbTYpE,
HUCTOPUYECKON MaMsITH Ha OCHOBE JI0O0BM Kk PoaunHe, Hapogy, Maioil pojuHe,
3HaHUS €ro HCTOPUUM U KYyJIbTYpbl, NPUHATHE TPAAUIMOHHBIX LIEHHOCTEN
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu. Brlpakaronmil CBOI 3THOKYJIBTYPHYIO
UJECHTUYHOCTh, CO3HAIOIMil cebsi marpuoToM Hapojga Poccun, nedarenbHO
BBIPAXKAIOIINI YyBCTBO MPUYACTHOCTH K MHOTOHALIMOHAJIBHOMY Hapoay Poccun, k
Poccuiickomy  OtedectBy. IlposiBismoniuii  IIEHHOCTHOE  OTHOIIEHHE K
HMCTOPUYECKOMY M KYJIbTYPHOMY HACJIEOUIO HApOJO0B Poccuu, K HalMOHAJIbHBIM
CUMBOJIaM, Tpa3JHUKaM, MaMSTHUKAM, TPAJUIUSAM HApOJOB, MPOKUBAIOIIUX B
Poccun, K COOTEUECTBEHHUKaAM 3a pyOexoM, TMOJJCPKUBAIOIIUA  HX
3aMHTEPECOBAHHOCTD B COXPaHEHUHU 00111epOCCUICKOI KYJIbTYPHOU
UJICHTUYHOCTH, YBAXAIOIINI X MpaBa.

JIP 6. OpueHTHpOBaHHBIN Ha MpodecCHOHANbHBIC JOCTHXKEHUS, JEATEIHHO
BBIPKAIONIMKM TMO3HABaTEIbHBIE MHTEPEChl C YYETOM CBOMX CIIOCOOHOCTEH,
00pa3oBaTeabHOTO U MPOo(hecCUOHATBLHOTO MapIIpyTa, BHIOpaHHON KBaIU(DHUKAIIUH.

JIP 7. Oco3Haromuii U AESTEIbHO BBIPAKAIOIIUNA TPUOPUTETHYIO LIEHHOCTh
KQXJIOW 4YEJIOBEYECKOW MKU3HU, YBAXKAIOWIUM TOCTOMHCTBO JIUYHOCTH KayKJI0TO
YeJIOBeKa, COOCTBEHHYIO U UYXKYIO YHUKAJIBHOCTh, CBOOOy MUPOBO33PEHUECKOTO
BbIOOpa, camoornpezenenus. [IposBisionuii 6epexIMBoe U YyTKOE OTHOIICHUE K
PEIUTMO3HOM TPUHAMICKHOCTH KaXIOTO YEJIOBEKA, MPEAYyNpPEIAUTEIbHbIA B
OTHOIIICHUH BBIPAKEHUS MTPaB U 3aKOHHBIX UHTEPECOB APYTUX JIFOJCH.

JIP 8. [IposiBiisitolid ¥ AEMOHCTPUPYIOIIMM  YBAXKEHUE  3aKOHHBIX
WHTEPECOB M TpaB MPEJICTaBUTENEH Pa3IMUYHBIX STHOKYJIBTYPHBIX, COLMAIIbHBIX,
KOH(ECCUOHAJILHBIX TPYNIl B  POCCUMCKOM  OOIIECTBE;, HAIMOHAJIBLHOIO
JIOCTOMHCTBA, PEIUTHO3HBIX YOSXKIACHUN C Yy4E€TOM COOJIIOACHUS HEOOXOIUMOCTU
oOecrieueHusT KOHCTUTYIIMOHHBIX TIpaB W CcBOOOJA Tpaxmad. [loHumaromuii u
JIEATEIIbHO BBIPAKAKOMIUNA [EHHOCTh MEXPEJIUTHO3HOTO M MEXHAIMOHAJIBbHOTO
coryiacus JIIOAEH, TpaxkaaH, HapoaoB B Poccun. BeIpaxkaromuii CONpu4acTHOCTb K
MPEYMHOKEHUIO M TPAHCISIIUU  KYJbTYPHBIX TpagulUid M  LIEHHOCTEH
MHOTOHAIMOHAIHHOTO POCCUIICKOTO TOCYIapCTBA, BKIIOUCHHBIA B OOIIECTBEHHbIE
WHULIMATUBbI, HAITPABJICHHBIC HA UX COXPAaHECHHUE.

JIP 9. Co3Harommii  [IEHHOCTh  KU3HU, 370pOBbsi U  OE30MaCHOCTH.
CoOmoaronuii 1 mporaraHupyomuid  310poBbI  00pa3 >KU3HU (310pOBOE
MUTaHWE, COOJIIOJIEHWE THUTHEHBI, PEXKUM 3aHITUH UM OTAbIXa, (u3nyeckas
aKTHUBHOCTB), JEMOHCTPUPYIOITUIT CTpEMIICHUE K buznyecKkomy
COBEPILEHCTBOBAHMIO. [IposBisitonnii co3HaTENbHOE U 0OOCHOBAHHOE HEINPUSATHE
BpEJIHbIX TMPUBBIUEK U OMACHBIX HAKJIOHHOCTEH (KypeHue, ynoTpedieHue
aJIKOT0JIsl, HAPKOTHKOB, MCUXOAKTUBHBIX BEILECTB, a3apTHBIX UTP, JOOBIX (opm
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3aBUCUMOCTEH), JCCTPYKTUBHOTO TIOBEJIEHUS B OOIIECTBE, B TOM 4YHCJIE B
1udpoBoi cpene.

JIP 10. bepexnnBoO OTHOCSIIUICS K IPUPOJTHOMY HACIEAUIO CTPAHbI U MUPA,
MPOSIBISAIONIMN  CHOPMUPOBAHHOCTDh  JKOJIOTMYECKOM KYJIbTYpbl Ha OCHOBE
MOHMMAHUSl BJIMSHUSA COLMAIBHBIX, S3KOHOMHUYECKMX U MpOPEeCcCUOHATBHO-
MMPOM3BOJACTBEHHBIX IPOLIECCOB HA OKPYXKAIOIIYIO Cpeay. BeIpaxkarommuii
JEATEIIbHOE HENMPUATUE NEUCTBUM, MPUHOCAIINX BPEA MPHUPOJE, PACIO3HAIOIINN
OMMACHOCTU Cpellbl OOWTaHMs, MNPEAYNPEKAAONMIA PUCKOBAHHOE TOBEACHUE
JIPYTUX TpaxaaH, MOMYJSIPU3UPYIOMIUA CHOCOOBI COXPAHEHUS MMaMSITHUKOB
NPUPOJBl  CTPaHbl, PpETUOHA, TEPPUTOPUHU, I[IOCEIECHUs, BKJIOYCHHBIA B
OOIIIECTBEHHbIE MHUITMATUBBI, HAlIPaBJIEHHbIE HAa 3a00TY O HUX.

JIP 11. [IlposiBistomiviii  yBaK€HUE K OCTETUUECKUM  ILIEHHOCTSM,
o0Jaaronii OCHOBAaMH ACTETUYECKON KyNbTYphl. KpUTHUECKH OIEHUBAIOIIUNA U
JESATENBHO MPOSABISIONINNA TOHUMAHUE SMOIIMOHAJIBHOTO BO3JAEHUCTBUSA UCKYCCTBA,
€ro BJMSHHAS Ha JYyUIEBHOE COCTOSIHUE W TOBEICHUE Joje. bepexnuBo
OTHOCAIIMICA K KYJIbTYpe KaK CpPEICTBY KOMMYHHUKAIIMA W CAMOBBIPAKEHUS B
00111eCTBE, BRIPAKAIOIIUN COMPUYACTHOCTh K HPABCTBEHHBIM HOPMaM, TPAIULIASIM
B HUCKyccTBe. OpUEHTUPOBAHHBIM Ha COOCTBEHHOE CaMOBBIPAXXEHHUE B Pa3HBIX
BUJAX HCKYCCTBA, XYJOXECTBEHHOM TBOPYECTBE C YYETOM POCCHMCKHUX
TPaJUIIMOHHBIX JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, 3CTETUUECKOM O0YCTPONCTBE
coOCTBeHHOro ObITa. Pasnenstomuii 1IEHHOCTH OTEYECTBEHHOTO W MHUPOBOTO
XYJI0KECTBEHHOTO HACIIE/INSI, POJIM HAPOJHBIX TPAAUIMN U HAPOJHOIO TBOPYECTBA
B HCKyCCTBE. BpIpaxkarommi LIEHHOCTHOE OTHOLICHHE K TEXHUYECKOU U
ITPOMBIIIJIEHHOW 3CTETHUKE.

JIP 12. IlpuHUMarOmuii pOCCUUCKUE TPAJULUOHHBIE CEMENHBIE LEHHOCTH.
OpuEeHTUPOBAaHHBIA HA CO3/IaHUE YCTOMYMBON MHOTOJETHOW CEMbH, TOHUMAHHE
Opaka Kak COK03a MY>KYMHBI M KEHUIMHBI JJIi CO3JaHUS CEMbU, POXKICHUS U
BOCIUTAHUS JIE€TEH, HENPUSATHUS HACWIMSA B CEMbE, YXOJa OT POIUTEIHCKOU
OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHUI CO CBOMMH JAETHbMHU M UX (PUHAHCOBOTO

CoJIep KaHMSI.
Kox n IlnanupyemMsle pe3yabTaThl OCBOCHHUS AUCHUIIIHHbBI
HaNMEHOBaHHe
¢opmupyembIx O0mue JucuuninHapHbie
KOMIeTeH Ui
OK 01. B 4yacTu TPYAOBOIO | - BIIAJETh CUCTEMOM XWMHUYECKHX 3HAHWH,
Bribupatp BOCTIMTAHUS: KOTOpasi BKIIFOYAET: OCHOBOIIOJIATAIOIINE TTOHSTHS
CTIOCOOBI - TOTOBHOCTb K TpYAY, | (XAMUYECKHIA DJIEMEHT, aTOM, OJJIEKTPOHHAs
peleHys 3a1a4 | OCO3HaHUe [IEHHOCTH | 000JI0YKa atoMa, S-, P-, 0-3JIeKTpOHHBIE OpOUTAITH

npodeccuoHanbH

OH MesITEIbHOCTH

MPUMEHUTEIHHO K
pa3IUYHBIM
KOHTEKCTaM

MacTepCTBa, TPYI0Ito0ue;

- TOTOBHOCTh K aKTHUBHOM
JeITeILHOCTH
TEXHOJIOTHYECKOM Hu
COITHAJILHOM
HaHpaBJ'[eHHOCTI/I,

aTOMOB, HOH, MOJICKYIJIA, BaJICHTHOCTD,

QJICKTPOOTPUIATCIIbHOCTL, CTCIICHb OKHCJICHUS,
XHUMHYCCKasA CBA3b,

MOJISIpHBI ~ 00beM,

MOJIb,
YIIIE€POIHBIN

MOJISIpHasE  Macca,
CKEJIET,
(GyHKIMOHAJIbHAS TpYINa, paauKall, H30Mepus,
H30MEpBHI, psn,

TOMOJIOTHYECKHUI TOMOJIOT'H,
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CHOCOOHOCTh WHUIIMMPOBATH,
TUTAHUPOBATH "
CaMOCTOSITENILHO  BBITIOJIHATH
TaKyIo JICSITebHOCTD;

- HMHTEpPEC K pPa3IUYHBbIM
chepam mnpodeccuoHaTbHOM
JIeSATETLHOCTH,

OsBJianenue
YHHBepPCAJbHBIMU
yuyeOHBbIMHU
NMO3HABATEJILHBIMHU
NefiCTBUAMU:
a) 0a3oBble
JelCTBHSA.

- CaMOCTOSITEJIBHO

JIOTHYIECKHE

dopMyarpoBaTH u
aKTyaJlu3upoBaTh MpodIEMY,
paccmaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIINBATh
CYIIECTBEHHBIN MPU3HAK HIIH
OCHOBaHMs JUIsl CpaBHEHUS,

KJIaCCU(UKALIUN u
0000111eHN;

- OTPEICIIATh Lean
JIEITEIbHOCTH, 3aaBaTh

rnapameTpsl U KpPUTEPUH HX
JOCTH)KECHHS;

- BBIABIAITh 3aKOHOMEPHOCTH
u [IPOTUBOPEYHS B
paccMaTpUBAEMBIX SBICHUAX;
- BHOCHUTb KOpPPEKTHBBI B

JESATENBHOCTD, OLIEHUBATh
COOTBETCTBUE  PE3YJIBTATOB
LeNsIM, OLEHUBAaTh  PHUCKHU

MMOCJICICTBUI NEATCILHOCTH;
- pa3BUBAaThb  KpPEATHUBHOE
MBILUIEHUE TpU  PELIEHUHU
YKU3HEHHBIX TIPOo0IieM

0) 0azoBbIE
HCCIeI0BaTeIbCKHE
JaelcTBUA:

- BJIaJICTh HaBbIKaMU y‘Ie6H0-

HICCIIEN0BATEIbLCKOMN "
MPOEKTHOW  JAESATEIbHOCTH,
HaBBIKAMH paspelieHus

YIIIEBOIOPOABI,
COeMHEHUs, OMOJIOTMYECKN aKTHUBHBIC BEIECTBA

KHCIIOPOJ- U a30TCOoJeprKallue
(YyrnmeBompl, >KHpBI, OCJIKH), MOHOMEp, MOIUMED,

CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COCJIMHCHUS, KPHUCTAUIMYECKash PEIIeTKa, THUIIbI
XUMHYECKHX peakimii (OKHCITUTEIBHO-
BOCCTAaHOBUTEIJIbHBIC, 3K30- M JHJIOTCPMHUECKUE,
peakiuu oOMeHa),

HMOHHOTO pacTBOp,

AJIEKTPOJIUTHI, HE3JIEKTPOJIUTHI,
ANEKTPOJUTUYECKAS AUCCOLMAIINS, OKHUCIUTEIb,
BOCCTAHOBUTEJb, CKOPOCTh XUMUYECKON PEaKIIHH,
XUMHUYECKOE PABHOBECUE), TEOPUH M 3aKOHBI
(Teopuss XMMHUYECKOTO CTPOEHUS OpPraHMYEeCKHX
BEILIECTB AM. bytneposa,

BHGKTPOHHTHHGCKOﬁ

Teopust
JIFCCOIMAIINH,
nepuoauueckuii 3akon .M. MenpgeneeBa, 3akoH
COXpaHEHHUsI Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3BIK XUMHUH, (HAKTOIOTHICCKHE
CBEJICHUS O CBOWCTBAaX, COCTAaBe, IMOJIYYECHHH M
0e30macHOM HCIIOJIb30BaHUU Ba)KHEHIITHUX
HEOPraHWYECKUX W OpPraHUYeCKUX BEIIECTB B
OBITY U IPAKTHUUECKOI 1eATEIHbHOCTH YeI0BEKa,

- YMETh BBIIBJISATH XapaKTE€pHbIE IPU3HAKU U
B3aUMOCBSI3b H3YYCHHBIX IOHSATUH, NPUMEHATH
COOTBETCTBYIOLINE npu

IIOHATHUA OIIMCaHNN

CTPOCHUA n CBOICTB HCOPTraHNYCCKUX u
OpraHN4YCCKUX BEIICCTB H HX HpeBpaHIGHHﬁ;

BBISIBIISITE B3aMMOCBS3h XHMHWYECKUX 3HAHUM C

IOHATHUAMU n NpeaACTaBJICHUAMUA APyrux
CCTCCTBCHHOHAYYHBIX TPECAMETOB;

- YMETH HCIIOJIBb30BAaTh HanMCHOBaHUA
XHUMHUYCCKUX COGHHHCHHﬁ MCKAYHAPOAHOT'O

CO03a TEOPETHUYECKOM M MPHUKIAAHOW XUMUHU M
TpI/IBI/IaJ'IBHI)Ie Ha3BaHUA BEDKHCfIIHI/IX BCIICCTB
deHnon,
TJIALIMH,

(aTHsneH, areTHuIeH,
dbopManbaerua, yKcycHas

YTapHBIN a3, YIJIEKUCIBIM ra3, aMMHaK, ranieHas

TJIMLIEPYH,
KHCJIOTA,

U3BECTb, HETAllleHash M3BECTb, IUThEBas COJa U
JPYTuX), COCTaBIAThH (OPMYJIbI HEOPraHHMUECKUX
u OpraHNUYEeCcKuX ypaBHEHHUS
XUMUYECKUX peaKkluil, OOBICHATH HMX CMBICI;

BCIIECTB,

MOATBCPKIAATH XapaKTCPHBIC XUMHNYECKHUEC

CBOMCTBaA BC€IICCTB COOTBETCTBYHOIIIMMU

SKCIICPUMCHTaAMU u 3arIucsIMun ypaBHeHI/Iﬁ

XUMHYECKHUX PEaKLNi;

- YMETH YCTaHAaBJIMBATb

MPUHAIJIC)KHOCTD
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npobiewm;

- BBISIBIATE MIPUYMUHHO-
CIICJICTBCHHBIC CBSI3H u
aKTyaJIM3UPOBATH 3aja4y,
BBIJIBUTaTh ~ TUIIOTE3y €€
peuieHus, HaXOJUThb
apryMEHTBI IS
JIOKa3aTelIbCTBa CBOHUX
YTBEPKICHHI, 3a/1aBaTh
rapaMeTpsl U KpPUTEpUH
peLIEHHUS;

- AHAJIU3UPOBATH

MOJTYYCHHBIC B XOJIC PEIICHUS
3aJa4u
KPUTUYECKH OIICHHBATh UX

pe3yIabTaThl,

JIOCTOBEPHOCTb,
MPOrHO3UPOBATE HM3MEHEHHE
B HOBBIX YCJIOBI/ISIX;

- YMETh NIEPEHOCHUTDH 3HAHMSI B
MO3HABATEIIBHYIO 31
NPaKTUYCCKYIO obJractu
JKA3HEIEATENBHOCTH;

- yMeTh  HMHTEIPUPOBATH
3HAHUS u3 pa3HbIX
IPEeIMETHBIX 00JacTel;

- BbIABHUT'aThb HOBBIC HICHU,
HpCI[J'IaFaTI) OpI/IFI/IHaJ'II)HI)Ie
MOJIXOJIbI I PELICHUS;

- CIIOCOOHOCTE UX
HCIIOJIL30BaHHUSA B
MO3HABATEILHON U

COIIMATLHOM ITPAKTHUKE

U3YYEHHBIX HEOPraHUYECKUX U OPraHuYeCKUX
BEUIECTB K OINpPEAEIEHHBIM KJlaccaM M TIpyIIaM
COCIMHEHUH, XapaKTepu30BaTh MX COCTaB H

Ba)XXHEHIIIE  CBOMCTBA; OIPENEINSATh  BUIBI

XUMHYECKHX CBS3eH (KOB&J’ICHTH&H,
METalJIn4YecKa, BOI[OpOI[HaH),
KpUCTAJUIMICCKUX PELICTOK BCIICCTB,

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHYCCKUEC PCAKIIUU;

HOHHas,
THIIBI

- chopMHUpOBaThH
MaTepUaibHOM SIMHCTBE MUPA, 3AKOHOMEPHOCTSIX

MMpCACTABJIICHUSA: 0

Y T03HABAEMOCTU SIBJICHUI MPUPOIBI, O MECTE U
3HAQYEHUH XUMUU B CUCTEME €CTECTBEHHBIX HAYK U
ee poiu B OOECHEeUeHUU YCTOWYHBOTO
4e0BeuecTBa: B peleHuu
SHEPreTUYECKOU |
0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI,

pa3BUTHUS

npobiem
MHIIEBOM
CO3JIaHUH

9KOJIOTHYECKOH,

HOBBIX MaTE€pHUaIOB, HOBBIX MCTOYHUKOB SHEPTUH,
B o0ecrieyeHnn PaLMOHATILHOTO
IIPUPO/IONOJIB30BaHUS, B dhopMupoOBaHUHT
MHUPOBO33pEHUsI U OOIIEH KyJIbTypbl Y€lOBEKa, a
TaK)Ke PKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHOM Cpesie;

- BJAJETh CHCTEMOM XHMHUYECKUX 3HAHUH,
KOTOpasi BKJIIOYAET: OCHOBOMOJIATaloIINe MOHATUS
(IOMOTHUTENBFHO K CHUCTEME MOHATUH 0a30BOro
YPOBHS1) - HU30TOINbI, OCHOBHOE U BO30YXKJIEHHOE
COCTOSIHUE ATOMHBIX

aToma, TUOpUAM3AIUA

opOuTanel, XUMUYecKass CBS3b («G» M «IT»,
KpaTHbBIE  CBS3M), MOJISIpHas
CTpYKTypHasi ¢opmyia, nuzomepusi (CTpyKTypHas,

reoMerpuueckas (LMC-TpaHC-U30MEPHS),

KOHIOCHTpAaNus,

THIIBI
XUMHUYECKHX peakiuil (roMo- M TeTepOreHHbIE,

oOpaTuMble U HEOOpaTUMBbIE),  PacCTBOPHI
(MCTUHHBIE, JIUCIIEPCHBIE CUCTEMBI),
KPUCTAJJIOTUAPATBI,  CTENEHb  AMCCOLMALNH,

AJIEKTPOJIN3, KPEKUHI, PUGOPMHHT); TEOPUH U

3dKOHBI, 3dKOHOMCPHOCTHU, MHPOBO33PCHUYCCKHUC
3HaHMH, JIC)KAIHeC B OCHOBC IIOHUMAaHUuA
MPUIUHHOCTH n CUCTCMHOCTH XUMHUYCCKUX

HBJ’IGHI/Iﬁ, COBpPEMCHHEIC MNpEaACTaBICHUA 0
CTPOCHHHU BCIICCTBA HAa aTOMHOM, MOJICKYJIAPHOM

Y HAJMOJIEKYJISIPHOM YPOBHSX; MPEICTABICHUS O

MEXaHUu3Max XUMHUYCCKUX peaKHHﬁ,
TCPMOANHAMHUYCCKUX n KHUHCTHYCCKUX
3aKOHOMCPHOCTAX UX IMPOTCKAHUA, O XUMHUYCCKOM
paBHOBECHUU, AUCTICPCHBIX CHUCTEMaAX,
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dakTosornueckue CBEACHHS O  CBOMCTBAX,
cocTaBe, MOJITy4CeHUHU u 0e30macHoM
UCIIOJIb30BAaHUY BAKHEHIINX HEOPTaHWYECKHX U
OpPTaHWYECKHUX BEIIECTB B OBITY M MPAKTUYCCKOU
NESTEIbHOCTH ~ 4YeJoBeKa;  OOIMX  HAay4HBIX
MNPUHIIMIIAX ~XUMUYECKOro IPOU3BOJCTBA (HA
npuMepe  MPOM3BOACTBA  CEPHOM  KHUCIOTHI,
aMMHMaKa, MeTaHoJIa, IepepadoTKu HePTH);

- yMETh TPOBOAWTH PACUYETHl MO XUMHUYECKUM
dbopMyniaM U ypaBHEHUSM XUMUYECKUX PEAKIIUHN C
UCIIONIb30BaHUEM (DU3UYECKUX BEITUYHH (MACCHI,
o0bema rasos, KOJIMYECTBA BEIIIECTBA),
XapaKTepU3YIOIIMX BEIIECTBA C KOJIHMYECTBEHHOM
CTOPOHBI: PacueThl M0 HAXOXKACHUIO XUMUYECKOU
dbopMysIBl BEIIECTBA; pacdyeThl Macchl (00beMma,
KOJIMYECTBA BEIIECTBA) MPOJIYKTAa PEaKIUU, €CIU
OJIHO W3 WCXOJHBIX BEHICCTB JIAHO B BHUJC
pacTBOopa € ONPEHECIECHHOW MACCOBOM JOJIEl
pPacTBOPEHHOI'O BEIIECTBA WJIH JIAHO B HM30BITKE
(uMeer mpUMeECH); pacueThl MAacCOBOM WU
00BEMHOM JONM BBIXOJAa TMPOAYKTAa pEaKLHUU;
pacdeTsl TeII0Boro 3 dexra peakiuid, 00beMHBIX
OTHOIICHUI T'a30B;

- yMeThb BBIABIATH XapaKTepHble MpPHU3HAKU U
B3aMMOCBS3b HW3YYECHHBIX TOHSATUH, NPUMEHATH
COOTBETCTBYIOIIUE TIOHATHS TPH  ONHCAHHUH
CTPOCHUSI ¥  CBOWCTB  HEOPraHWYECKUX H
OPTaHMYECKUX BEIIECTB W WX IPEBpAIICHUN;
BBISBJISITH B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C
NOHATUSIMH W TPEACTaBICHUSMH  JIPYTUX
MpeIMeTOoB i 60jiee 0CO3HAHHOTO TOHUMAHUS U
00BSICHEHUS CYITHOCTH MaTepHaIbHOTO €IMHCTBA
MHUpa; HCIOJNb30BaTh CHUCTEMHBIE XHUMHUYECKHE
3HaHUSA JUIS OOBSCHEHUS W TPOTHO3WPOBAHUS

SIBJICHU, MMEIOIINX €CTECTBEHHOHAYYHYO
HIpUPOAY;
- YMETH HCIIOJIb30BaTh HaNMEHOBAHUS

XUMHUUYECKUX  COCIMHEHUW  MEKIYHApOIAHOTO
CO03a TEOPETHUYECKOM M MPUKIATHOW XUMHUHU H
TPUBHUAJIBHBIE HA3BAHUS BEIIECTB, OTHOCIIIUXCS K
M3y4YECHHBIM KJjlaccaM OPraHUYeCKUX u
HCOpFaHI/I‘-IeCKI/IX Coe)IPIHeHPIﬁ; HUCITIOJIB30BATH
XI/IMI/I‘-IGCKYIO CI/IMBOJ'II/IKy JJISL COCTaBJICHUSA

bopmyn HEOpPraHUYEeCKUX BEIIECTB,
MOJIEKYJISIPHBIX W CTPYKTYpPHBIX (pa3BepHYTHIX,
COKpAaIIeHHBIX u CKEJICTHBIX ) dhopmyn
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OpraHWYECKUX BEUIECTB; COCTABIISITH YpPaBHEHUS
XUMHYECKUX  peaKkmuid U  PacKpblBaTh  UX
CYLIHOCTb:  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuit IIOCPEACTBOM COCTaBJICHUS
AIIEKTPOHHOIO OaiaHca ATHX PEeaKIUi; peakiuii
MOHHOTO0 OOMEHa MyTeM COCTaBJICHUSI UX TOJHBIX
U COKpAalICHHBIX HOHHBIX YypaBHEHH; peakuui
THJIPOJIN3a, peakluil KOMILJIEKCOOOpa3oBaHus (Ha
IpUMepe  TUJIPOKCOKOMIUIEKCOB  LIMHKa U

AJTIOMUHUS); MTOATBEPKIATh XapaKTEpHbIE
XUMHUUECKHE CBOWCTBA BEIIIECTB
COOTBETCTBYIOLLIUMH AKCIIEPUMEHTAMU u

3alUCAMHU YPABHEHUN XUMUYECKUX PEAKIINA;

- yMeTh KIacCH(HUIIMPOBATh HEOPTaHUYECKHE WU
OpPraHMYEeCKHE BELIECTBA U XMMUUYECKUE PEAKIUU,
CaMOCTOSITCIBHO ~ BBIOMpAaTh  OCHOBaHUS |
KpUTEpUH JUIS  KJIACCU(UKAIMHA  W3YIaeMBIX
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAB
Hu BaKHEHUIIINE CBOMCTBa BEILICCTB,
NMPUHAICKAUX K ONPENCIICHHBIM KJlaccam |
rpynmnaM  COeIMHEHUW (MpOCThie  BEIIEeCTBa,
OKCU[Ibl, THUAPOKCHIBI, COJH; YIJIEBOJIOPOJIBI,
pocThie A(UPBI, COUPTHI, (EHONBI, aTbICTH]IBI,
KETOHBI, KApOOHOBBIE KUCJIOTHI, CIIOKHBIC d(DHPHI,
JKUPBIL,  YIJEBOAbl, AaMUHBI, AMUHOKHUCIIOTBHI,
OelKu); TNPUMEHSITh 3HAHUA O COCTaBe U
CBOMCTBax BEIIECTB IS AKCIEPUMEHTAIbHON
MPOBEPKHU THUIIOTE3 OTHOCHTEIIBEHO
3aKOHOMEPHOCTEM  MPOTEKaHUAd  XUMHUYECKUX
peakuuii U NPOTHO3UPOBAHUS BO3MOKHOCTEM MX

OCYUICCTBJICHU,
- YMETb NOATBCPIKAATh HAa KOHKPCTHBIX ITpUMEpax
XapaKTep 3aBUCHUMOCTH peaKHI/IOHHOﬁ

CIIOCOOHOCTH  OpPraHWYECKUX COEJAMHEHUH OT
KpPaTHOCTH U THUINA KOBAJICHTHOWU CBS3H («G» M
«m»), B3aUMHOTO BJIMSHUS aTOMOB M TPy
aTOMOB B MOJIEKYJIaX; a TaKKe OT 0COOEHHOCTEH
peanu3anyy pa3IMYHbIX MEXaHU3MOB MPOTEKAHUS
peaKkumii;

- YMEThb XapaKTepHU30BaTh AIEKTPOHHOE CTPOCHHE
aToMOB (B OCHOBHOM H  BO30YKIEHHOM
COCTOSIHUHM) U MOHOB XMMHUYECKUX 3JIEMEHTOB | -
4 mnepuonoB Ilepmoamnueckoit cucremsr [[.W.
MenneneeBa M HMX BaJCHTHBIE BO3MOXHOCTH,
UCIIOJNIB3Ysl TOHATHS «S», «P», «d-3JIEKTPOHHBICY
opOuTanu, SHEPreTUYECKHE YPOBHU, OOBICHITH
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3aKOHOMCPHOCTHU HN3MCHCHHUA CBOMCTB
XUMHNYCCKHUX JJICMCHTOB U 06p&3y€MbIX nMHn

COCIMHEHUH 110 NIEpUOJAM U I'PYIIIIAM;

OK 02.
Hcnons3oBath
COBpPEMEHHBIE

CpeICTBA MOUCKA,
aHanm3a u
MHTEpIpEeTauu
uHpoOpMaUU U
MH(OPMAIIMOHHBI
€ TEeXHOJIOTUU AJIs
BBITIOJTHEHUS
3a1au
po¢eCCHOHAIIbH
Oif IESATENIbHOCTH

B o0JacTH IEeHHOCTH
HAYYHOI0 IIO3HAHMS:

- c(OpMHPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3sBUTUA HayKu 5
OOLIECTBEHHOM  IPAKTUKH,

OCHOBAaHHOTO Ha JUAaJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHMIO CBOEr0 MecTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE
SI3BBIKOBOM W UHMTATEIILCKOM
KYJbTYPBI

B3aUMO/JIENCTBUS

KaK  CpeIcTBa
MEXIY

JIXOJIBMU U ITIO3HAHUS MUDA;

- OCO3HaHUE  IICHHOCTH

Hay4YHOU

T'OTOBHOCTBb

JIeSITEIbHOCTH,
OCYUIECTBJISATh
MIPOEKTHYIO u
MCCJIEI0BATEIbCKYIO
JIeSATeTbHOCTh
WHIWBUIYAJIBHO U B I'PYIIIIC,
OBaagenue
YHHMBEPCAJIbHBIMHA
y4eOHBbIMHU
NMO3HABATEJIbHBIMU
NeiiCTBUAMU:

B) padoTa ¢ undopmanmeii:
- BJIAJACTH HaBbIKaMU
nojiyueHus: MHGoOpMaluu U3
HCTOYHHWKOB pPAa3HBIX THUIIOB,

CaMOCTOSITEIILHO
OCYIIECTBIIATh TIOUCK,
aHaJIN3, CHCTEMAaTH3aLUI0 U
MHTEPIIPETALINIO

uHpopMaun pa3IMUYHBIX
BHJIOB " bopm
MpeJICTaBICHMUS;

- co3gaBaTb  TEKCTHl B
pa3iauuHbIX  Qopmartax ¢

YUeTOM Ha3HAa4YCHUA

- YMETh IJIAHUPOBATh U BBIIOJHATh XUMUYECKUN
OKCIIEPUMEHT  (TpeBpallleHusi  OpPraHUYEeCKUX
BEILECTB MPHU HArpEBAHMM, IMOJYYECHHUE STHIICHA U
M3Yy4YEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIINHU Ha
YKCYCHYIO
JeHarypanus OelKOB NMpH HAarpeBaHUU, IBETHBIC

albACTUIBI,  Kpaxma, KHCJIOTY;
peakiuu OeNKOB, MPOBOJHUTH PEAKIIMA HOHHOTO
oOMeHa, OMNpeAeNsiTh Cpeay BOJIHBIX pPacTBOPOB,
KaueCTBEHHbBIE PEaKIMH Ha cynb(ar-, KapOoHaT- U
XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHHMS; pellaTh
SKCIIEPUMEHTAJIbHbIE 3aa4uu
«Metamnel» u «Hemeranib») B COOTBETCTBHH C

MpaBUJIaMU npu

10 TCMaM

TEXHUKA  0OE€30MacHOCTH
oOpamieHnd ¢ BeHIECTBaMH M JIA0DOPATOPHBIM
000pyI0BaHKEM;
XUMHUYECKOTO JKCIIepUMeHTa B (opMe 3arucu

MMpEaACTaBIATH PE3YIbTATHI

YPAaBHEHUN  COOTBETCTBYIOLIMX  pEaKUud U
¢dopMynupoBaTh BBIBOABI Ha OCHOBE ITHX
pE3yJIbTaTOB;

- YMETb aHAJIN3UPOBATh XUMHYECKYIO
uHpOpMalLlMIO,  IOJIY4aeMyl M3  Ppa3HbIX

HUCTOYHUKOB (CPEICTB MaccoBOW WH(pOpMAIHH,
cets HTEpHET U NIpyTrHe);

- BJAJEeTh OCHOBHBIMH METOJaMH HAyYHOTO
MO3HAHMUS BEHIECTB M XHUMHYECKUX SIBJICHHI
(nabnroenue,
MOJIETTUPOBaHUE);

U3MEpPEHHE, JKCIIEPUMEHT,
- YMETb IPOBOAMTH PACUETHI MO XHMHUYECKUM
dbopMynaM U ypaBHEHUSIM XUMHUYECKHX PEAKLUN C
HUCII0JIBb30BaHHUEM (1)1/131/ILIGCKI/IX BCJIMYHNH,
XapaKTEPU3YIOIINX BEIIECTBA C KOJUYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS)
ra3oB, KOJIMYECTBA BEILECTBA; MCIOJIb30BaTh
CHUCTEMHBIE XUMHUYECKUE 3HAHMS Ul IPHUHATUA
pEIIECHN B KOHKPETHBIX KM3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM,;

CaMOCTOSITEJIBHO  IUIAHUPOBAaTh |

XUMHYECKUI OKCIICPUMCHT

- yMETb
MPOBOJIUTH
(moy4yeHue U u3y4eHue CBOMCTB HEOPraHUYECKUX
U OpraHMYeCKHX  BEIeCTB, KaueCTBEHHBIE
peaKuu yriIeBOJOPOJIOB PA3IMYHBIX KIACCOB H
KHCJIOPOJICO/IEP)KALIUX OPraHUYECKUX BEIIECTB,
pelieHne 1o

OKCIICPUMCHTAJIbHBIX 3aJa4
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uHbOpMallUd W 1EIEeBOU
ayJIMTOpHH, BbIOMpast
ONTUMAJIbHYIO bopmy
IpeCTaBICHUS u
BU3yaIN3aLUH;

- OOCHHUBATb OOCTOBCPHOCTBD,
JETUTUMHOCTD I/IH(bopMaHI/II/I,
€€ COOTBCTCTBHUC ITPAaBOBBIM U
MOPaJIbHO-3TUYCCKUM

HOpMawM;
- HCIONBb30BaTh  CPEICTBA
UH(POPMALIMOHHBIX u
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B pEIICHUU
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpPraHU3aIMOHHBIX 3a1ad C
coOmoieHneM  TpeOOBaHUI
SPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TUTHCHBI,
pecypcocOepeKeHus,
NPaBOBBIX M 3TUYECKHUX
HOPM, HOpM
nH(pOpMaITMOHHOM
0€e30I1aCHOCTH;

- BJIaIETh HaBbIKaMU
pacro3HaBaHUs U 3alllUThI
uH(popMaluuy,
MH(pOpPMaLOHHON
0€3011aCHOCTH JTMYHOCTH;

pacno3HaBaHUIO HEOPraHUYeCKUX u
OpPraHMYECKHUX BEUIECTB) C COOJIOACHUEM MPaBUII
Oe3omacHOro oOpalleHus C BEIIeCTBaMU U
n1abopaTOpHBIM 000pyAOBaHHEM, (HOPMYITUPOBATH
IIeJTN UCCIIEeJOBAHMS, MTPEAOCTABIATh B PA3INIHON
dopme PE3YNIBTaThI 9KCIIEPUMEHTA,
AHAJIM3UPOBATh U OILICHUBATH HX JIOCTOBEPHOCTH;

- YMETh OCYLIECTBIIATH II€JICHANPABICHHBIA TONUCK
uHpOpMaLIUU B

XUMUYECKON pa3IM4HbIX

UCTOYHUKAaX  (HayyHass U  y4eOHO-Hay4Has

JTUTEepaTypa, CpeIcTBa MAacCOBOW HHQOpMAIUH,
apyrue),
aHAJM3UPOBATh  XUMHUYECKYIO

nepepabareiBaTh €€ |
COOTBETCTBHUH C TIOCTABJICHHOW y4eOHOM 3a1a4eii;
- BJIaJIeTh CUCTEMOM 3HAHUI O METOJaX HAYYHOTO

cetb  MHTepHer U KPUTUYECKU
nHpopmanuro,

HCIIOJIB30BAaTh B

IIO3HAHMS SIBIICHUM IPUPOJBI, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKax M YMEHHUSMH IIPUMEHSATH
9TH 3HaHUSA

pu JKCIEPUMEHTAIBEHOM

HCCICAOBaHUMU BCUICCTB W IJIA 00BICHCHUS
XUMHNYCCKHX HBHGHHﬁ, HUMCIOIIHUX
npupoac HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

nB HOBCCHHGBHOﬁ KHN3HU,

MECTO B

OK 04.

A dexTuBHO
B3aUMOJICIICTBOBA
Th U paboTaTh B
KOJUJIEKTHUBE U
KOMaH/ie

- TOTOBHOCTb K
CaMOpa3BUTHUIO,
CaMOCTOATCIbPHOCTHU u
CaMOOIIPEACTICHUIO,
-OBJIaJICHUC HaBBIKaMH

y4eOHO-UCCIIeI0BATEIbCKOM,

IIPOCKTHOM M  COLMAJIbHOMN
JeATEIbHOCTH;

Osuanenue
YHHBEPCAJIbHBIMH
KOMMYHHUKATHBHBIMHU
NeHCTBUAMM:

0) coBMecTHas
NeATEJbHOCTD:
- IMOHUMATh U HCIIOJIB30BAaTh
MpPEeUMYyIIecTBa KOMaHIHOU U

- YMCTh IINIAHUPOBATH W BBIIIOJIHATDH XUMHUYECKUN
SKCIICPUMCHT (HpeBpaH.[eHI/ISI OpTraHUYCCKUX
BCIICCTB HpI/I Hal"peBaHI/II/I, HOJ'Iy'—IeHI/Ie OTUJICHA U
HN3YUCHHUC €TO CBOI\/'ICTB, KauCCTBCHHBIC PCAKIIMN Ha
YKCYCHYIO
I[eHaTypaHI/IFI 6CJ'IKOB HpI/I HarpeBaHI/II/I, IIBCTHBIC

anbJeruibl, Kpaxmad, KUCIIOTY;
peakuuu O€JIKOB; MPOBOJUTH PEAKLUU HOHHOTO
oOMeHa, omnpenensTh Cpeay BOAHBIX PAaCTBOPOB,
Ka4yeCTBEHHbIE peaKu Ha CyabdaT-, KapOoHaT- U
XJIOpU/1-aHUOHBHI,

9KCIICPUMCHTAJIbHBIC

Ha KAaTHOH aMMOHHUS; pellaTh
3aJaud = 1O TeMaMm
«Metamtel» 1 «Hemeramiel») B COOTBETCTBHH C
mpaBujIaMun TEXHUKHN 0€301I1aCHOCTH npu
oOpamieHnH ¢ BeIIeCTBaMH M JIA0OPATOPHBIM
00opyIoBaHUEM;

XUMHUYCCKOTO JSKCIICpUMCHTA B (I)OpMC 3almucu

MMpEaACTABIATH PE3YIBbTATHI
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WHAUBUIYAILHON paOoTHI;
- MIPUHUMATD LEeIn
COBMECTHOM  OEATEIBHOCTH,
OpraHU30BBIBATh 51
KOOPJIMHUPOBATh  JIEHCTBHS
o ee JIOCTHIKEHHIO:
COCTaB/IAThL IUIAH JICHCTBHH,

pacnpeensiaTh pojid C y4eTOM

MHEHUH Y4aCTHUKOB
00cyX1aTh pe3yJIbTaThl
COBMECTHOH paboTHI;

- KOOPJMHUPOBATh U
BBINOJIHATh paboty B
YCIIOBHAX peanbHOro,
BUPTYaJIbHOTO u
KOMOHWHUPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBIISATh MO3UTUBHOE
CTpPaTErnyecKoe NMOBEJICHUE B
Ppa3IMYHBIX CUTYaIHSIX,
MPOSIBIISITh ~ TBOPUECTBO U
BOOOpaXeHUe,
WHUIIIATUBHBIM
OBJajgenune
YHHMBEPCAJIbHBIMHA
peryJsiTUBHbIMH
JeHCTBUSIMM

r) NpUHATHE Ce0s1 M JAPYrux

JIOIEeH:

OBITH

- TpPUHUMATh MOTHUBBI U
apryMeHThl JpYruX Jrojei
OpyU  aHajau3e pe3yibTaToB
NeSITebHOCTH;

- MpHU3HABaTh CBOE MPaBO H
IpaBO JApPYIMX JIIOAEH Ha
OIINOKH;

- pa3BUBAThH CIIOCOOHOCTH
HOHUMATh MU C MO3ULUH
JPYyroro 4enoBeKa,

YPAaBHEHUN  COOTBETCTBYIOIIMX  pEaKUUul U

dbopMynupoBaTh Ha OCHOBE 3THUX

pe3ynbTaToB;

BBIBOBI

-YMCTb CaMOCTOATCIIbHO IJIaHUPOBATHh u

MIPOBOUTH XUMUYECKHM 9KCIIEPUMEHT
(moy4yeHue U u3y4eHue CBOMCTB HEOpPraHMUEeCKUX
U OpraHMYeCKHX  BEIEeCTB,

pPE€aKknuu yri€Boaopod0B pPa3IMYHBIX KJIaCCOB H

Ka4€CTBCHHBbIC

KHCJIOPOJICO/IEP)KALMX OPraHUYECKUX BEIIECTB,

pemicHuc OKCIICPUMCHTAJIbHBIX 3aga4

HCOPraHN4YCCKUX n

o
pacro3HaBaHMIO
OpPTaHWYECKHUX BEHIECTB) C COOJIFOJICHUEM IPaBUII
O0e3omacHOTO OOpalieHusi C BEIIECTBAMH U
1abopaTOpHBIM 000pyIOBaHKHEM, (HOPMYIUPOBATH
IEJIM UCCIICIOBAHUS, IPEAOCTABIISATh B PA3TUIHON
dopme pe3ysbTaThI

AHAJIM3UPOBATE U OUCHUBATDH UX JOCTOBCPHOCTD,

OKCIICPUMCHTA,

OK 07.
ConeiicTBOBaThH
COXPaHCHHUIO
OKpYyKaroleun
CpeIibl,
pecypcocoepexeH
U0, IPUMEHSTH

B 00J1acTH YK0JI0TrHYECKOT0
BOCIIUTAHUSA:

- c(hOpMUPOBAHHOCTH
JKOJIOTHYECKOW  KYJBTYpHI,
MOHUMAaHUe BIIUSTHUS

COMaJIbHO-O9KOHOMMWYECCKUX

nmponeccoB Ha  COCTOSAHUC

- chopMupoBaTh MPEACTABICHUS: O XUMHYECKOU
COCTABJISIOIIEH E€CTECTBEHHOHAy4YHONM KAapTUHBI
MHpa, pOJIM XHMHM B TIO3HAHWH SIBJICHHM
MPUPOIbI, B
KYJIbTYpbI

TPaMOTHOCTH,

(GbOopMUPOBaHWN  MBIIUIEHUS U
JUYHOCTH, €€  (PYHKIIMOHAIbHON
JUIs

OKOJOTHYCCKH

Heo0Xo Mo pelieHus

MPAKTUYCCKUX 3aga4 n
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3HaHUS 00
W3MEHEHUHU
KITUMaTa,
TIPUHIIHAITBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,
a3 pexTruBHO
JIEVCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUAX

MPUPOAHOM UM  COLUMAIBHOU
cpenpl, OCO3HAHHE
rJ100a1bHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;

- IJIAaHUPOBAHUE H
OCYILIECTBJICHUE JICHCTBUI B
OKpyXKarolen  cpeiae  Ha
OCHOBE 3HAHUS neneu
YCTOMYHBOTO pa3sBUTHSA
YeJI0BEUCCTBA;
aKTHBHOE HEIPUSTHE
JIEUCTBUIA, PUHOCSIINX BPE]l
OKpYKalolllei cpee;

- yYMEHHE NPOTHO3UPOBATH
HeOIaronpusITHhIC
9KOJIOTHYECKHE ITOCIICACTBHS
MpEANPUHUMACMBIX
JICUCTBUM,  MPEIOTBPAILATH
HX;

- pacimpenue OITBITA
JIeSITEILHOCTH
9KOJIOTHYECKOH
HaIpaBJICHHOCTH;

- OBJIaJICHHE HaBBIKAMH
yueOHO-HCCIIeI0BATENbCKOMH,
IIPOEKTHOM U COLMATIbHON

JIeATECIIbHOCTH;

000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO
U IIPUPOJHON Cpene;

- yMeThb coONIOaTh TMpaBHJA HSKOJOTUYECKU
11e51eco00pa3HOro MOBEACHUS B OBITY U TPYIOBOH
JEATCIIBHOCTH B LEIIX COXPAHEHHsST CBOETO
3I0pPOBb M OKPYXKAIOLIEH IPHUPOIHOM Cpembl;
YUUTBIBaTh OIIACHOCTb BO3JCHCTBUS Ha JKUBBIC
OpraHU3Mbl OIIPENEICHHBIX BEIIECTB, ITOHUMAas
CMBICJI IIOKa3areis MPeNeNbHOW JOIYCTUMOM
KOHILIEHTpaIuY;

- yYMETb IIPOrHO3UPOBaTh, aHAIU3HPOBATH U

OlICHUBAaThH c HO3ULIUN 3KOJIOTUYECKOU

Oe3omacHOCTH  TOCJHENCTBUA ~ OBITOBOM U
MIPOU3BOJCTBEHHON  JIEATEILHOCTU  4YeJIOBEKa,
CBSI3aHHOU c nepepadoTKOM BEIIIECTB;
MCII0JIb30BaTh MOJYUYECHHbIC 3HAHUS JJIs1 IPUHSITHS
IPaMOTHBIX pEIIEHUH TMpoOJieM B CHUTYyalHsX,
CBSI3aHHBIX C XHMHUCH;

- YMETh OCO3HaBaTh OIACHOCTH BO3JICUCTBHS Ha
JKUBBIC

OpraHu3Mbl  OIPCACIICHHBIX  BCLICCTB,

IIOHHMas CMBICI IIOKa3aTciiAa npez[eanop“I

HOHYCTHMOP'I KOHOCHTpalluu, W TIIOJACHATH Ha
nmpuMepax YMCHBIICHUA n

npeaoTBpaliCHuA HUX BPCIHOI'O BO3I[€I>1CTBPI$I Ha

CIIOCOOBI

OpraHr3M 4CJI0BCKaA.
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2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIHUIIJIAHBI

2.1. O0béM yueOHOH TUCHUIIMHBI U BUbI Y4eOHOH padoThl

Buna yue0Hoii padoThI Oonem
B yacax
O0bem 00pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOM JUCHUILIHHBI 144
B T. Y. B (hopMe NPAKTHYECKOIi MOATOTOBKH
B TOM YHCJIC:
TEOPETUUYECKOE 00yUCHHE 50
MPAKTUYECKUE 3aHITHUS 82
- B TOM YHCJI€: KOHTPOJIbHBIC PaOOThI 10
caMOCTOsITeNIbHas paboTa -
IIpome:kyTouHasi aTTecTanus B (popMe IK3aMeHa, 12 (6 + 6)
BKIH0UASL KOHCYIbMAMUBHbIE YACbl
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2.2. TemaTu4ecKHuil IJIaH U coJep:kaHue 00111e00pa30BaATEeIbLHON YUeOHOH TUCHMILTUHbI

HaumenoBanue Copep:xanue yueOHOro MaTepuasia (0CHOBHOE U NPO(ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bem | @opmupyeMble
pa3/iesioB U TeM NPaKTHYECKH e 3aHATHS, MPUKJIATHOH MOAYJIb YacoB | KOMIETEHIINH
1 2 3 4
OcHOBHOE coJIepKaHHe 96
Pa3nes 1. OcHOBBI CTPOEHHSI BelecTBa 8
Tema 1.1. OCHOBHOe co/Iep:KaHue 6 OK 01
Crpoenue atomoB | TeopeTrnueckoe ooyuenue 4
XAMAHCCKUX CoBpeMeHHasi MOJIENIb CTPOSHHUS aToMa. DJIEKTPOHHAs KoH(uUryparms atoma. Kiaccuuraus XMMUIECKHX
SJICMCHTOB 1 DIIEMEHTOB (s-, pP-, d-37eMenThl). BaeHTHBIE 31IeKTPOHBL. BaleHTHOCTE. DIEKTpOHHAs IPUPOa XUMUUECKON
fipupona CBSA3U. DJIEKTPOOTPHIATEIBHOCTh. KOBajeHTHAs CBs3b, €€ Pa3sHOBMIHOCTH W MEXaHHU3Mbl OOpa3OBaHUs 4
XUMHWICCKON CBASU |(0GMeHHBIH M JOHOPHO-aKLENTOPHBIN). MoHHas cBsA3b. MeTamiudeckas CBS3b. BomopoaHas CBS3b.
MeKMOJIEKYIISIpPHBIE B3AUMOAECHCTBUS.
W30TO1IBI, OCHOBHOE M BO3OY)KICHHOE COCTOSIHUE aTOMa, THOPUIM3aIHsi ATOMHBIX OPOUTAJICH.
IMpakTuyeckue 3aHATHSA 2
Ilpakmuueckoe 3anamue Ne 1 «Ctpoenue atoma. XUMHUYECKasi CBS3bY.
Buabr pador: 1. PemeHue npakTHUeCKMX 3aJaHUK Ha COCTaBJICHHE AIIEKTPOHHO-TpapuuecKkux (Hopmyi
asieMeHTOB 1—4 mepuoznoB. 2. Perienue 3amaHuii Ha UCIONIB30BaHUE XMMHUYCCKONW CHMBOJIMKA M Ha3BaHUM 5
COEIMHEHUI 10 HOMEHKIAType MEXIyHapOJHOTO COI03a TEOPETHYECKOW W TIPUKIATHOW XHMHU U
TPUBHAJIBHBIX Ha3BaHHWH JIJISI COCTABJICHUS XUMHUECKUX (OPMYNT JBYXaTOMHBIX COEJIMHEHHH (OKCHIOB,
Cynb(HI0B, THIPHUIOB U T.11.) U IPYTHX HEOPTAHWIECKUX COSIMHEHHI OTJCIHHBIX KJIACCOB.
Tema 1.2. OcHoBHOe coaep:kaHue 2 OK 01
Hepnommieckuit | Teopernueckoe oGyuenne OK 02
3aKOH M TabImuua IpakTHyeckue 3aHATHS 2
.. Menneneena
Ilpakmuuecrxoe 3anamue Ne 2. «llepuoamdveckas cucrema xumudeckux siemeHToB JI.M. MenneneeBay.
Buabr pador: 1. dusuueckuit cmbicn Ilepuonmueckoro 3akona /(.M. MenzaeneeBa. 3aKOHOMEPHOCTH
MU3MCHEHHSI CBOMCTB XHMHUYECKHUX 3JEMEHTOB, 00pa3yeMbIX HMMH MPOCTBIX M CIOXHBIX BEIIECTB B
COOTBETCTBUH C MOJOXEHHEM XMMHUYecKoro sneMeHTa B Ilepuonuueckoil cucreme. MUpOBO33peHUECKOE U 2

HayuyHoe 3HadyeHue [lepuonnueckoro 3akona .M. Menneneesa. IIporuossr JI.M. MenaeneeBa. OTkpbiTHE
HOBBIX XUMHUUYECKHUX 3JIEMEHTOB.

2. PemieHue mNpakTHKO-OPHEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUH Ha XapaKTepU3aIllMi0 XHMHYECKUX
NMeMEeHTOB «MeTalnuecKue/HeMEeTANIMYECKUE  CBOMCTBA, JJIEKTPOOTPHUIATENILHOCTh W CPOJICTBO K
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NIEKTPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHE C MX AJIEKTPOHHBIM CTPOCHHEM U IIOJIOKEHHEM B
[IEPUOMYECKON CHUCTEME XUMUYECKUX ieMeHTOB J[.M. MenaeneeBay.

Pa3znes 2. XumMuvecKkue peakuuu

12

Tema 2.1. Tunsr
XUMHYECKHUX
peakuuii

OcHOBHOe coiep:KaHue

TeopeTuyeckoe o0yueHue

Knaccudukanus u TUIbl XMMUYECKMX PEaKLUUil ¢ ydyacTMEM HeopraHuueckux BeuniecTB. KonmuecTBeHHbIE
OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUH U PAaCUEThI 10 YPABHEHUSAM XUMHYECKHUX
peakiuii. Moib Kak eIuHMIIa KoJMdecTBa BemlecTBa. MossipHas Macca. 3aKOHbI COXPAaHEHHsS Macchl U
sHepruu. 3akoH ABoraapo. MosipHbiii 00beM ra30B. OTHOCUTENbHAS TNIOTHOCTH TA30B.

Peakiun koMIiiekcooOpa3oBaHus C y4acTUEM HEOPraHMYECKHX BELIECTB (Ha MpUMepe THAPOKCOKOMILIEKCOB
[IMHKA ¥ QJIIOMUHUSA).

IIpakTH4yeckue 3aHATHS

Ipakmuueckoe 3anamue Ne 3 « TUTIBI XUMHUECKUX PEAKIIHIA.

Buabr pador: 1. CocraBieHue ypaBHEHMM peakLMil COEAMHEHHUS, pa3oKEHHUs, 3aMelIeHMs, OOMeHa.
VYpaBHeHUs peakuuil FrOpeHusi, HOHHOr0 OOMEHa, OKUCIIEHHUS-BOCCTaHOBIIEHUS. 2. PacyeT KOJIMYeCTBEHHBIX
XapaKTePUCTHK MCXOAHBIX BEIIECTB M MPOAYKTOB peakmuu. 3. Pacuer KOIMYECTBEHHBIX XapaKTEPUCTHK
IPOAYKTa PEAKLUU COEJUHEHHUS, €CIU OJIHO M3 BEIIECTB JAaHO B H30BITKE W/MIM COAEPKUT HPUMECH.
4. Pacuer maccoBoW WM OOBEMHOHM [10JIM BBIXOJAa NPOAYKTAa PEAKIUH COEAMHEHUS OT TEOPETHUYECKHU
BO3MOKHOTO. 5. Pacuer o0beMHBIX OTHOLICHWH ra3oB. 6. Pacuer macchl (00beM, KOJMYECTBO BELIECTBA)
MIPONYKTA PEaKIUH, €CIM OJHO M3 BEIIECTB JAHO B BHJIE PAcCTBOPA C OINPEACICHHOW MacCOBOW J0Jei
pacTBOPEHHOI'O BELIECTBA.

Ipaxmuueckoe 3anamue Ne 4 «OKUCITUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUN».

Buast pa6Gor: 1. VYpaBHeHUs OKHUCIEHHUA-BOCCTaHOBIEHHS. CTemeHb OKucCHeHHUd. OKUCIUTENs W
BOCCTAaHOBUTCIIb. 2. OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHEIE p€akuun B OpUPOAC, MNPOU3BOACTBCHHBIX
mpoleccax v KHU3HEAESITeIbHOCTH OpraHu3MoB. 3. OKUCIUTEIHHO-BOCCTAHOBUTENBHBIN MOTEHITHAI CPEIbI.

4. CocraBienne u YpaBHHUBAHUEC OKUCIIUTCIILHO-BOCCTAHOBUTCIbHBIX peaKHI/Iﬁ MCTOJOM DJJICKTPOHHOI'O
Oanmanca. 5. TunmuyHble HEOPraHMYECKHE OKHCIWUTEIM M BOCCTAHOBUTENH. 6. DJEKTPOJIU3 PACTBOPOB H
pacIuIaBOB COJIEH.

OK 01

Tema 2.2.
DIIEKTPOIUTHYECKAS
JHUCCOIHAINS 1
WOHHEII 00MeH

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

Teopust snekTponuTHUecko aucconuanuu. Peakmuun moHHOro oOMena. CocTaBlieHHE peaKIMii MOHHOTO
oOMeHa MyTeM COCTaBJICHUS MX MOJHBIX  COKPAIIEHHBIX HOHHBIX YPaBHEHUHU.
I'uaponus coneit. 3HaueHue ruapoau3a B OMoJorndecknx oOMEHHBIX mporieccax. [Ipumenenue ruaponmsa B

OK 01
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IIPOMBIIIJICHHOCTH.

IIpakTHyeckue 3aHATHA 2
IIpaxmuueckoe 3anamue Ne 5 «Peakuuu ruipoanzay.
Buabr patGor: 1. lccnenoBanue cpenbl pacTBOpOB coJieil, OOpa3OBaHHBIX CHJIBHBIMH M  CJIAObIMU 5
MPOTOJIUTAMHU, W HMX pEaKIMid C pacTBOpaMH Imejaouud U KapOboHata HaTpusa. 2. CocraBlieHUE peakiuit
THJIPOJIN3A COJICH.
KonTpoibHasn
CrpoeHue BelecTBa U XMMUYECKUE PEAKIIUH. 2
padora 1
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPTAaHMYECKHUX BeLeCTB 24
Tema 3.1. OcHoBHOe coJep:kaHue 4 OK 01
Knacengukanus, Teopernueckoe o0yuenue 2 OK 02
HomMerilatypa 1 I1 i . B . Knmaccuduxamms
penMeT  HEOpPraHWYecKOW  XHMHUHU 3aUMOCBS3b  HEOPTaHMYECKHWX  BEUIECTB acc 11
cTpocHHe HeopraHudeckux BerecTs. [IpocTeie u cinoxHble BemecTBa. OCHOBHBIE KIACChl CIOKHBIX BEILECTB (OKCUIBI,
HCOPTANMHECKHX TMJIPOKCUBI, KHUCIOTHI, cosin). HoMmMeHknaTypa M Ha3BaHME HEOPraHMYECKMX BEIIECTB HCXOAS M3 HX
Betects XUMHAYECKOH (OPMYJIBl WM COCTaBJICHHE XHMUYECKOH (OpMYIbl MCXOAS W3 Ha3BaHHUS BEIIECTBA I1O
MEXYHAapOAHOHN UM TPUBHAIbHON HOMEHKIIATYPE.
MexMoneKyasipHble  B3auMojeicTBus.  Kpucrammormaparbl.  ArperatHble  COCTOSHHSI — BEIECTBA. 2
Kpucramnmuueckue u amopdHble BeliecTBa. THMBI KPUCTAJUIMYECKHX PEIIETOK (aTOMHas, MOJEKYJsIpHasd,
WOHHAsl, METAJUINYecKas). 3aBUCUMOCTh (DU3MYECKMX CBOMCTB BEMIECTBA OT THUINA KPHCTAILTMYECKOU
peweTku. [IpyunHBl MHOr00OOpasus BEIIECTB.
CoBpeMeHHBIE TPEICTABICHUS O CTPOCHWU TBEPIBIX, JKHIKAX W Ta3000pa3HbIX BemecTB. Kuakue
KPHUCTAJLJIBL.
IIpakTH4eckue 3aHATHSA 2
Ipaxmuueckoe 3anamue Ne 6 «Knaccuduxanms, HOMEHKJIATypa U CTPOCHUE HEOPTaHUIECKHUX BEIIECTBY.
Buabl pador: 1. Pemenue 3aa4 Ha pacueT MacCoOBOM J0JIM (MAacChl) XUMUYECKOTO 3JI€MEHTa (COESMHEHNS) B
MoJieKyJe (cmecn). 2. Pernenne nmpakTHUECKUX 33aHUi M0 Kiaccu(UKauy, HOMEHKIATYPe W XHMHYECKIM
(dopMyIaM HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KJIAcCOB (HA3bIBaTh U COCTABIATH (POPMYJIBI XUMUYECKUX
BEIIECTB, ONPEACIATh MPUHAUICKHOCTh K Kiaccy). 3. McTouHnkn xuMudeckoil mHbopMarnyu (HaydHas | 5

yueOHO-Hay4yHasl JIUTepaTypa, CpeicTBa MaccoBol uH(opmainuu, cetb WutepHer u apyrue). 4. Iloumck
nH(pOpMaLIUY IO HAa3BaHUSIM, UICHTU(PHUKATOPAM, CTPYKTYPHBIM (OpMYJIaM.
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Tema 3.2. Ouznko- | OcHOBHOE colep:KaHue 10 OK 01
XUMHIICCKIC Teopernueckoe o0yuenue 6 OK 02
CBOMCTBA .
HEOpraHHYECKHX Metamnbl. OOmue ¢uznyeckue W XUMUYECKHe CBoicTBa MeTaioB. CrocoObl MOdydeHHs. 3HaYeHHE
BEIECTB METAJIJIOB M HEMETAJUIOB B IIPUPOJIE U JKU3HEIEATEIBHOCTH YEJIOBEKa U OpraHu3sMoB. Kopposust MeTanios: 2
BUJIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UH.
Hemeramnel. O0mmue ¢puznuecKkue U XUMUYIECKUE CBOMCTBA HEMETAIUIOB. TUMMUYHBIE CBOMCTBA MeTawioB [V—
VII rpymnn. Krnaccubukamus W HOMEHKIATypa COSAMHEHUH HeMeTauioB. KpyroBopoTel OHOTEHHBIX 2
3JIEMEHTOB B IIPUPOJIE.
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCUAOB, THAPOKCUAOB, KHCIOT,
colied U Jp.). 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB IMPOCTHIX BEIIECTB, BOIOPOJHBIX COCIUHECHHM, 2
BBICHIMX OKCH/IOB U THAPOKCHUJIOB.
IIpakTHyeckue 3aHATHS 4
Ilpaxmuueckoe 3anamue Ne 7 «CBOMCTBAa METAJNIOB U HEMETAILJIOBY.
Buabi pador: 1. MccnenoBanne pu3MUecKux U XMMUYECKHX CBOMCTB METAJNIOB U HEMETAJUIOB. 2. Perienune 5
SKCIEPUMEHTAJIbHBIX 3a/lad [0 CBOMCTBAM XHMMHYECKUM CBOMICTBAM METAJUNIOB M HEMETAJUIOB, IO
pacrno3HaBaHUIO U MOJIYYEHUIO COEIMHEHUN METAJUIOB U HEMETAJLIOB.
Ipaxmuueckoe 3anamue No 8 «PU3NKO-XUMHUUYECKHE CBOMCTBA HEOPTAHUUECKUX BEIIECTBY.
Buabr pador: 1. CocraBieHue ypaBHEHHMH XUMHUYECKMX pEaKUUi C Y4YaCTHEM MPOCTBIX M CIIOKHBIX
HEOPTaHMYECKUX BEIIECTB: OKCHJIOB METAJJIOB, HEMETANIOB U aM(pOTEPHBIX AJIEMEHTOB; HEOPTaHMUYECKUX 5
KHCIIOT, OCHOBaHUM M aM(OTEPHBIX THAPOKCUIOB, HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.
2. PemieHue NPaKTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUl Ha CBOWCTBA M IMOJyYEHHUE
HEOPraHMYECKUX BEIIECTB.
Tema 3.3. OcHoBHOe coaep:xaHue 4 OK 01
IIpou3ssoncTso Teopernueckoe o0yueHue 2 OK 02
HeoPraHngCKHX OOmue mpencTaBieHUs O MPOMBINIICHHBIX CIOCO0aX TMOMYYeHHS XWMHUYECKHX BElIeCTB (Ha MpumMepe
BEIIECTB. JHAMCHHC MIPOM3BOJICTBA aMMHAaKa, CEPHONU KHCIIOTHI).
ngHMeHeHHe B Uepnast u uBetHass Mertamtyprus. [IpakThueckoe NMpUMEHEHHE 3JEKTPOJih3a JJI MOJTYYEHHUS HIeIOUHbIX, 2
bITY M Ha IIeJIOYHO3EMENbHBIX METAIIOB U aitfoMUHMS. CTEKII0 U CUJIMKaTHAs MPOMBIIIIEHHOCTh. [Ipobiema oTx010B
MPOH3BOACTEE Y TOOOYHBIX IPOTYKTOB.
IMpakTnyeckue 3aHATHS 2
Ilpaxmuueckoe 3ansmue Ne 9 «IIpon3BOICTBO HEOPTAHUYECKUX BEIIECTBY.
Buabsl pa6or: 1. PemieHue mNpakTUKO-OPHEHTHPOBAHHBIX 3a/JlaHUNA O POJIM HEOPTaHMYECKOW XHMHU B 2

pPa3BUTHUH MEAMIIMHBI, CO3/TAHUU HOBBIX MATEPHAJIOB (B CTPOUTEILCTBE M JIp. OTPACISIX MPOMBIIUIEHHOCTH),
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HOBBIX UCTOYHMKOB PHEPruH (aIbTepHATUBHBIE HCTOUYHUKU SHEPTUHU) B PELICHUH MPOOIEM IKOJIIOTUYECKOH,
HHEPreTUYECKON 1 MHUIIEBON OE30MAaCHOCTH.

KonTpoibHasn .
CBoiicTBa HEOPraHUYECKUX BEILECTB. 2
padora 2
Pasznea 4. CTpoeHue U CBOIiCTBA OPraHNYeCKHUX BelleCTB 26
Tema 4.1. OcHoBHOe cogepKaHue 4 OK 01
Knaccugukanyms, Teoperuueckoe 00yueHue 2
cTpoeHie 1 [IpenMer opranuyeckoit xuMuu. B3anMocBsi3b HEOPraHMUECKUX U OPraHUYECKHUX BEIIECTB.
HOMEHIITaTYpa XHUMHUYECKOE CTPOECHUE KaK MOPSAIOK COETUHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJE€HTHOCTH. OCHOBHBIE
OPTaHHMHeCKiX MOJIOKEHUS TEOPUU XHMHUYECKOTO CTPOCHHUs OpraHuueckux coeauHenuii A.M. BytiepoBa. YriepomHsiii
Betects CKEJEeT OpraHWYecKOM MoJieKynbl. MoneKynsipHble U CTPYKTYpHblEe (pa3BEpHYTbIE, COKpAIECHHBIE) 5
XuMuueckue Gopmysbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHUYECKOTO CTpOeHUs Moyiekyi. M3omepus u
M30MEpHI (CTPYKTYpHasi, reoMeTpuuecKas (Iuc-Tpanc-u3zomepus). KpaTHOCTh XUMHUECKOM CBSI3HU.
[Tonstne o ¢yHKkuMoHanpHOM rpymme. I[IpUHOMIBI KIAcCCU(PUKALMKU OPTaHUYECKUX COCTUHEHUIA.
Mesx1yHapoiHas HOMEHKJIaTypa U IPUHLIMIIBI HOMEHKJIATYPbl OPTraHUYECKUX COEAMHEHUN.
IIpakTH4yeckue 3aHATHS 2
Ipaxmuueckoe 3anamue Ne 10 «Knaccuduxamus, cTpoeHrne 1 HOMEHKIIATypa OPraHu4eCKIX BELIECTB.
Buabr pabGor: 1. HomeHkiaTypa OpraHM4ecKux COEIMHEHUN OTHENbHBIX KJIaccoB (HACBHIIICHHBIE,
HEHACBIIIEHHbIE M apOMATHUYECKUE YIIIEBOJOPOJbI, CHUPTHI, (EHONbI, adbAErHJbl, KETOHbI, KapOOHOBbIE 5
KACHOTH 1 7p.) 2. CocTaBlieHHE TOJIHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYINI OpPraHHYECKUX BEIIECTB
OTJENBHBIX KJIACCOB, UCMOJb3Ys UX Ha3BaHUS MO CUCTEMaTHYeCKOW HOMeHKIaType. 3. PacueTsl mpocTeiieit
(hopMyJITBI OPraHMYECKOM MOJIEKYJIBI, HCXOIsl U3 DJIEMEHTHOTO cocTana (B %).
Tema 4.2. CoiictBa | OCHOBHOE coxep:kaHue 14 OK 01
OPFaHH‘IeCIgHX Teopernueckoe o0yueHue 10 OK 02
COCHHHCHIH @OU3NKO-XMMUYECKHE CBOMCTBA OpraHMYECKMX COCIUHEHHUH  OTIENBHBIX KJIaccoB  (0COOEHHOCTH
KJIacCU(UKALlMM M HOMEHKJIaTyphl BHYTPH KJlacca; TOMOJOTHYECKHM psii ¥ oOuias (opmyna; uzomepus;
¢bu3nyecKre CBONCTBA; XUMHUECKHE CBOICTBA; CIOCOOBI MOJTYYEHHUS):
— TpeAenbHbIE yrieBogoponabl. ['opeHne MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHUKOB Telja B
MPOMBIIIICHHOCTH U ObITy. CBOHCTBa NMPUPOJIHBIX YTIEBOAOPOAOB, HAXOXKACHUE B MPUPOJE U NMPHUMEHEHHUE 2
AJIKaHOB;
— HEIpEeNEeIbHbIE U apOMaTHYECKHE yriieBoJopoabl. [lonmMepusanus 3TuIeHa Kak OCHOBHOE HalpaBlEHUE
€ro UCHOJb30BaHus. ['opeHue ameTusieHa KaKk HCTOYHHUK BBICOKOTEMIIEpAaTypHOTO IUIAMEHH AJIsi CBapKu U 2

PE3KU MCTAJIJIOB,
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— KHCIIOPOJCOAEp)KAIlMe COeAMHEHHs] (CIHUPTBI M NpocThle 3(Uphl, (EHONBI, ambAETHIbl U KETOHBI,
KapOOHOBBIE KHCJIOTBI M HX Ipou3BOAHbIE). [IpakTHueckoe NpPUMEHEHUE STUICHIJIMKOJSA, [NIHIIEpUHA,
¢denona. Ilpumenenue dopmanpaeruia, aneTagbAeruja, YKCyCHOH KHUCIOTHI. Mblda Kak COJIM BBICIIUX
KapOOHOBBIX KUCJIOT. Morole CBONCTBA MbLIa,

— a30TCo/IepXKAIINe COSTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH).

Knaccudukanmsi u  OCOOGHHOCTHM  OpPraHMYECKHMX peaknuwii. PeakiuoHHbIe 1EeHTphl.  Pagukaisbl.
[lepBoHavasibHbIEC OHSTHUS O TUIAX U MEXAHU3MaX OPraHUYECKUX PEaKIUi.

HpaKaneCRne 3aHATHSA

Ilpakxmuueckoe 3ansmue Ne 11 «'eneTrndeckas CBA3b MEXKY KJIacCaMU OPTaHUYECKUX COCIMHEHUI.

Buabl pador: 1. Pemenue nienoydek npeBpamnieHil Ha TECHETUUECKYIO CBSI3b MEXKAY KJIacCaMU OPTaHUYECKUX
COCIMHEHHH C COCTaBJICHHUEM HAa3BaHHMHA OPTaHMYECKUX COCTUHEHUH IO TPUBHAIBHOW MU MEXIYHApOJIHOU
CUCTEeMAaTUYCCKOW HOMEHKIaType. 2. PemieHne pacueTHBIX 3aJad [0 ypaBHEHUSM PEAKIUH C y4acTheM
OpPTraHUYECKUX BEIIECTB.

Ilpakmuueckoe 3auamue Ne 12 «IlonyueHue 3TUIeHA U U3YYEHHUE €r0 CBOMCTBY.

Buabr pabor: 1. IlomydeHue STuiaeHa M3 dTaHOJIA B JIA0OPATOPUM W HM3YyYEHHE €r0 (PU3MYECKHX M
XUMUYECKUX CBOMCTB. CoCTaBieHHE peaKIMil MPUCOSAMHEHUS M OKHUCICHHMs Ha TpUMEPE JTUJICHA.
2. Pemienne pacyeTHBIX 337124 ¢ MCIIOJIb30BAHMEM TUIOTHOCTH Ta30B 10 BOJOPOIY M BO3IYXY.

Tema 4.3.
Opranuueckue
BELIECTBA B
KU3ZHEJESATEIIbHOCTH
YEJI0BEKA.
[IpousBoacTeo u
IPUMEHEHHE
OpraHUYECKUX
BELIECTB B
IPOMBIIIJIEHHOCTH

OcHOBHOe coiep:KaHue

TeopeTuquKoe oﬁyqelme

buooprannueckue coeaunenus. [Ipumenenne u 6uonorudeckasi poib yriaeBoaoB. OKUCIEHHE YIIIEBOJOB —
MCTOYHUK SHEPTUU KHUBBIX oprann3mMoB. O01acTu MpUMeHeHHs] aMHHOKUCIOT. [IpeBpariiennst 6eIK0B MUIIH
B opranu3me. buonornueckue ¢yHkuum 6enkoB. buonorndeckue QyHKIMU KUpoB. Poib opranmueckoit
XUMHH B pEHICHUH MTPOOIIeM MUIIEBON OE30MacCHOCTH.

HyxnenHnoBbie KUCTOTHI: cocTaB U cTpoeHue. CTpoenne HykyieoTu10B. CoctaB HykiIenHOBbIX kucioT (JAHK,
PHK). Ponib HyKJIEMHOBBIX KUCJIOT B )KH3HEAEATEILHOCTH OPTaHU3MOB.

ITpon3BoACTBO OpPraHMYECKUX BELIECTB: MPOM3BOJACTBO MeTaHOusa, nepepaborka Hedru. IloamdTHiieH Kak
KPYIHOTOHHQXKHBI IPOAYKT XHMMHUYECKOro IpousBoicTBa. IIpumeHnenue ostmiieHa. IlpomsBoncTtso u
IIPUMEHEHHE KaydyyKa U PE3UHBI.

CuHTEeTHYECKHME M HCKYCCTBEHHBIE BOJIOKHA, MX CTpPOEHHE, CBOHCTBAa. lIpakTHueckoe wHcnonb30BaHHE
BOJIOKOH. CHHTETHYECKHE TUICHKHU: U30JIALUS JUIsl IPOBOJOB, MEMOpPAHbI /JIsi OMPECHEHUS BOJIbI, 3aIllUTHBIE
IUIGHKA JJIs1 aBTOMOOWJIeH, IIacThIpU, XHUpPypruyeckue NOBA3KM. HOBBIE TEXHOJIOTHMHM JallbHEHIIero
COBEPILIECHCTBOBAHUS MTOJIMMEPHBIX MaTEPHUAIIOB.

Ponp oprannueckoll XMUMHM B PELICHUH MPOOJIEM dHEpreTHYecKoi Oe30MacHOCTH, B Pa3BUTHH METUIMHBI,
CO3/IaHUU HOBBIX MaT€pHaJIOB, HOBBIX HCTOYHUKOB YHEPTHH (AIbTEpHATHUBHBIE HCTOUYHUKU YHEPTHH).

OK 01
OK 02
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IIpakTuyeckue 3aHATHSA

Ilpakxmuueckoe 3ansmue Ne 13 «OpraHndecKrue BEIIECTBA B )KU3HEACATECIbHOCTH YEJIOBEKAY.
Buabl padot: 1. Pemenue npakTuKo-OpUEHTUPOBAHHBIX 3aJaHUM IO COCTaBICHUIO XMMMUYECKUX PEAKIU,

OTPAXKAIOIIUX XUMHUYECKYI0 aKTHBHOCTb OPIaHMYECKUX COCIMHEHMH B PA3JIMYHBIX CpeAax (MIPUPOIHBIX, 2
OMOJIOTHYECKUX, TEXHOTCHHBIX ).
KonTpoasnas Crovir . 5
paGora 3 PYKTypa 1 CBOMCTBAa OPraHUYECKUX BELIECTB.
Paszpnea S. KuneTrnyeckue u TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX pPeaKkiuii 12
Tema 5.1. OcHOBHOe coiep:KaHue 4 OK 01
Kuneruyeckue TeopeTuueckoe ody4yeHue 2 OK 02
SaKOHOMEPHOCTH Xumnueckue peakuuu. Knaccubukanus XMMHUYECKUX peakuuil: 1mo (a3oBOMy COCTaBy (IFOMOT€HHBIE U
HpoTekatui reTeporeHHbIe), 110 UCIOIb30BaHUIO KaTalnu3aTopa (KaTaIuTUYECKUE U HEKATATUTUYECKUE).
XHMHHCCIIX CKOpOCTb peakluu, €€ 3aBUCUMOCTb OT pa3JIMYHbIX (AKTOPOB: MPHUPOJBI PEArHPYIOLUIUX BEIECTB,
peaKiiy KOHIICHTPALMU PEarupyronifux BeHIeCcTB, Temreparypsl (nmpaBwio Baut-T'odda), mmomann peakmmoHHOH 2
MIOBEPXHOCTH, HAJIMYMS KaTaiau3aropa. Poib katanu3atopoB B IPUPOJIE U NPOMBIIIJIEHHOM ITPOU3BO/ICTBE.
OHeprus akTUBalMU. AKTUBHpPOBaHHBbIM Komiulekc. Karamuzaropel u katanus. Ponb kaTanu3atopoB B
IPUPOJIE U IPOMBIIIIJIEHHOM ITPOU3BOICTBE.
IIpakTHYeckue 3aHATHS 2
Ilpakmuueckoe 3ansmue Ne 1[4 «OrnpeneneHue 3aBUCHMOCTH CKOPOCTH pEaKLUHUU OT KOHIEHTpAlUuu
pearupyomux BEIECTBY.
Buasbl pador: 1. 3ydyeHue 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIMH OT KOHLUEHTPALMU pearupyomumx
BelIeCTB M Temreparypel. 2. MccienoBaHue 3aBUCUMOCTH CKOPOCTH PpEaKUUM OT KOHLIEHTpaluu. 3. 2
OmnpeneneHre KOHCTaHTBl CKOPOCTH peakuuu rpaduueckum meronom. 4. HMccienoBanue 3aBUCHMOCTH
CKOPOCTH peakIMM OT TeMmmepaTypbl. Pacder sSHepruu akTUBauM peakuuu. 5. PerieHue mpakTHKO-
OpUEHTHPOBAHHBIX 3a/JlaHUi Ha aHanu3 (aKTOPOB, BIUSIOLIMX Ha H3MEHEHUE CKOPOCTU XUMHYECKOU
peaxkuu.
Tema 5.2. OcHoBHOe coJep:kaHue 6
TepMOIMHAMUYECKH | Tegpernueckoe 06ydeHHe 2 OK 01
€ 3aKOHOMCEPHOCTH Knaccugukanus XuMHUUECKUX peakiuii: mo TemioBomMy 3¢ dexry (3K30TepMUUECKUE, IHAOTEPMUUECKHUE), 110 OK 02
HpoTekatiA oOpatumocTH (06patuMelie 1 HeoOpaTuMeble). TernoBbie 3PPEeKTh XUMUYECKUX peakiuid. TepMoxuMuueckme
XHMHTHCCIHX ypaBHeHHs. OOpaTUMOCTh peakiuii. XMMHUYeCKoe paBHOBECHE U €ro CMeIleHHe MOJ JIeHCTBUEM pa3IMyHbIX 2
II;ZI;]?)I;Z;:M (bakTopoB (KOHIIEHTpAIUsl PEareHTOB WM TMPOAYKTOB pEaKIUH, JaBjeHHE, TeMIeparypa) Ajs CO3JAaHUA

OIITUMAJIbHBIX yCHOBHf/'I IIPOTCKAHUS XUMHUYCCKUX IMPOLCCCOB.
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XUMHYECKUX [Tonsitue 06 »HTANBNMKU U SHTponUU. DHeprus ['no6ca. 3akon ['ecca u crmencTBus U3 Hero. Poik cMmemeHus
peakuui paBHOBECHSI B TEXHOJOTMYECKHUX ITpOLeccax.
IIpakTHYeckne 3aHATHS 4
Ilpakxmuueckoe 3ansmue Ne 15 «XUMUYECKOE pABHOBECUE)»
Buabr pa6or: 1. Ilpunuun Jle Illarense. BrnusiHue pasznuuHbix (aKTOPOB HA M3MEHEHUE PABHOBECHS
XUMUYECKUX peakiuid. 2. 3aKOH IEHCTBYIOIIMX MacC M KOHCTaHTa XMMHUYECKOro paBHOBecHs. 3. Pacuersl
PaBHOBECHBIX KOHIEHTPALMi pearupyrolux BEIIECTB M NPOAYKTOB peakuuid. 4. Pacuersl TenioBoro 2
sbdexra peakuuu. 5. PemieHue NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHM Ha NpuUMeHeHue npuHuuna Jle-
HlaTenbe a1 HAXOXKICHUS HAMPABICHHUS CMELICHUS PaBHOBECUS XMMUYECKON PEaKkIMK U aHaiu3 (aKTOpOB,
BIIMSIFOILMX HA CMEIIEHUE XUMHUECKOT0 PABHOBECHS.
IIpakmuyeckoe 3anamue Ne 16 «V3ydyeHue BIAMSHHUSA DPA3IUYHBIX (DAKTOPOB Ha CMEIIEHUE XMMUYECKOIO
PaBHOBECHSI».
Buabr pador: 1. VccrnenoBaHue BIIMSHUS W3MEHEHMsS KOHLEHTpAllMM BELIECTB, PEAKIMU Cpelbl U 2
TEeMIepaTypbl Ha CMEIICHHE XHMHUYECKOro paBHOBecusa. 2. CpaBHEHHE TIOIYYEHHBIX pE3ylIbTaToOB C
TEOPETUYECKH ITPOrHO3UPYEMbIMH Ha ocHOBe npuHImna Jle llaTemnsbe.
KonTtpoibHasn o
CKopocTh XMMHUYECKOHN peakliiy U XUMHUYECKOE PaBHOBECHE. 2
padora 4
Pa3nean 6. JAucnepcHble CUCTEMBI 10
Tema 6.1. OcHoBHoOe coaepkaHue 4 OK 01
Aucnepcnbre Teopernyeckoe o0yuenue 2 OK 02
CHCTCMBI 1 axToprt HucnepcHble cuctemsl. Kosonaaele cuctemsl. MICTHHHBIE pacTBOpHI. OK 07
X YCTOMHHBOCTH PactBopenne kak ¢usnko-xumuueckuii mnpouecc. PactBopsl. CrocoObl TpPUTOTOBIEHHS] PacTBOPOB.
PactBopuMocTs. MaccoBas 10511 pacTBOPEHHOI0 BemiecTBa. [IpeaenpHo JOMycTHUMbIE KOHLEHTPALUUA U UX
HCIIOJIb30BaHUE B OLIEHKE SKOJIOTMUECKO 0€3011acHOCTH. 5
Knaccudukanus nucnepcHbIx cucteM 1o coctaBy. CTpoeHune M (hakTopbl yCTOMUMBOCTH JIHUCHEPCHBIX
cucreM. Pacrio3HaBaHuWe HCTUHHBIX DPACTBOPOB, KOJUIOMIHBIX PAacTBOPOB M TPyOOJMCIEPCHBIX CHCTEM.
Crpoenne wmuemnsl. PaccemBanme cBeTa IpU NPOXOXKAECHHU CBETOBOTO IIydKa 4Yepe3 ONTHYECKU
HEeOAHOPOAHYIO cpeny (dddexra Tunmams).
IIpakTnyeckune 3aHATHSA 2
Ipakmuyeckoe 3anamue Ne 17 «JlucnepcHble cUCTEMBbI U (PAKTOPBI UX YCTOHYHUBOCTHY.
Buabi pador: 1. Pemenne 3a1ad Ha PUTOTOBJICHHE PAacTBOPOB. 2. PemeHne mpakTHKO-OpUEHTHPOBAHHBIX 2

pacyeTHbIX 3aJaHUil Ha JAMUCIEPCHBIE CUCTEMBI, HCIOJb3yeMble B OBITOBOM UM MPOU3BOJCTBEHHOMN
JeSITEJIbHOCTH YeJIOBEKa, C MO3UIMI IKOJOTHYecKo 0e30MacHOCTH MOCIEACTBUNM M IPAMOTHBIX pEHIeHHH
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po0GJieM, CBA3aHHBIX C XUMUEH.

Tema 6.2. OcHoBHOe coepkaHue 4 OK 01
Vcenenosanne IpakTHyecKne 3aHATHS 4 OK 02
CBOICTB
IIpaxmuueckoe 3anamue Ne 18 «IIpuroroBieHue pacTBOPOBY.
JIMCTIEPCHBIX CHCTEM . .
Buapr pabor: 1.IlpuroToBiieHHe pacTBOPOB 3aJaHHOW (MOJIApHOHM) KOHIEHTpanuu (C TMPaKTHKO- 2
IS UX
A OpPHEHTUPOBAHHBIMH BOIPOCAMH ), OTIPE/ICTICHNUE CPE/IbI BOAHBIX PACTBOPOB.
uAcHTU(DUKAITH
Ipaxmuueckoe 3anamue Ne 19 «VccnenoBanne AUCIIEPCHBIX CUCTEM).
Buabl pador: 1. [IpurotoBnenue u u3ydeHHe CBOMCTB JUCIEPCHBIX CHUCTEM Pa3HBIX BHJIOB: CYCIICH3HH, 5
SMYIJIBCUH, KOJUIOMIHOTO pacTBopa. 2. CpaBHEHHE CBOMCTB HCTUHHBIX U KOJUIOMAHBIX PACTBOPOB, BHISIBICHUE
OCHOBHBIX Pa3JIMYUil MEXKIY HUMHU.
KonTtpoibHasn
JIMCIIEPCHBIE CUCTEMBL. 2
padora 5
Pa3zgea 7. KauecTBeHHBbIe peakIuM 00HAPYKEHUS] HEOPTAHUYECKUX U OPraHMYeCKUX BellecTB 8
Tema 7.1. OcHoBHOe coJep:kaHue 4 OK 01
ObHapysxenue IpakTHyeckne 3aHATHS 4 OK 02
HEOPraHMYECKUX
Ipaxmuueckoe 3anamue Ne 20 «OOHapyKeHUE HEOPTaHUYECKUX KATUOHOB U aHUOHOB).
KaTHOHOB U
Buabr pador: 1. KauecTBeHHBIE XMMHYECKHE PEAKIUHU, XapaKTepHbIC JUIsI OOHAPY>KEHHsSI HEOPTaHMYECKUX
AQHMOHOB 5 >
BelIeCTB (KaTHOHOB M aHUOHOB). 2. CocTaBJeHHe YpaBHEHUN peakiuii oOHapykeHus katuoHoB [-VI rpymnm u 2
aHMOHOB, B T.4. B MOJIEKYJISIpHOH M MOHHOH (opmax. 3. Peakiun oOHApyKeHUS HEOPTraHWYECKUX BEIIECTB B
pealbHBIX 00BEKTaX OKPYXKAIOUICH Cpebl.
Ipaxmuueckoe 3anamue No 21 « AHATUTUYECKHE PEAKIIUU aHHOHOB.
Buabr pador: 1. OOHapyxeHHe HeopraHMyeckux BewlecTB (kaTuoHoB [-VI rpynnm wnm aHHOHOB) €
WCIONIb30BaHUEM KAaueCTBEHHBIX AaHANUTHUYEeCKHX peakiuil. 2. [IpoBeneHMe KadyeCTBEHHBIX pEaKIui, 2
HCIIONB3YEMBIX 7151 OOHApYKEHHsI aHMOHOB: KapOoHara, pocdara, cynwdara, cynbdpuaa, HUITpaTa, XJaopuaa u
ap. 3. Onucanune HaOII0AaeMBbIX SIBICHUI M COCTABICHHUE XUMUYECKUX PEAKIUH.
Tema 7.2. OCHOBHOE COIep/KAHHE 4 OK 01
Obnapysxenne TpakTHYecKne 3aHsATHSI 4 OK 02
OpTraHUYeCKUX
IIpakmuyeckoe 3anamue Ne 22 « OOHapyKeHHE OPTaHUUECKUX BEUIECTB OTACIbHBIX KJIACCOBY.
BEIIIECTB OT/AEIbHBIX
KHI;CCOB . a Buasbl padot: 1. KauecTBeHHbIE XUMUYECKUE PEAKITNH, XapaKTEPHBIE I OOHAPYKEHUS OT/ICIbHBIX KJIACCOB
CTIONb3OBAHIEM OpPraHMYECKUX COCAMHECHMI: (PEHOOB, albIETHIIOB, KpaxMana, YKCYCHON KHCIOThI, aMUHOKHCJIOT U Jp. 2
AECTBEHHLIX 2. Jlenmarypamusi OCTKOB TIpH HarpeBaHWH, IBETHBIE peaknuu OenkoB. 3. CocTaBieHHE Ka4eCTBEHHBIX

peaKLII/Iﬁ O6H8.py>KCHI/IH OpTraHU4YCCKUX COE€IMHEHUM OTJIENbHBIX KJIACCOB.
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peaxuuii

Ilpakxmuueckoe 3ansamue Ne 23 «KauecTBEHHbIE PEAKIIUU HA OTJEIbHBIE KJIACChl OPraHUYECKUX BEIIECTBY.
Buabr paGor: 1. OOHapyxeHHe OpraHMYECKHX COEAMHEHHH OTIeNbHBIX KiaccoB. 2. IIpoBexenue

KayeCTBEHHBIX pPEeaKLUil, UCHOJIb3yEeMbIX JIi OOHApYKEHUs] OPraHMYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB: 2

(eHOIOB, albIErujoB, Kpaxmaja, YKCYCHOH KHCIOTBI, aMHUHOKHCIOT, OenkoB u ap. 3. Omnmcanue

HaOJII0AAEMBIX SIBJICHUH U COCTABJICHHE XMMUUYECKUX PEaKLUIl U/ CXEM.
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepPKaAHMe (COJEPKAHUE TPUKJIATHOTO MOXYJIs) 36
Pasznea 8. Xumusi B ObITY ¥ IPOM3BOJACTBEHHOM 1eATEJIbHOCTH YeJI0BEeKa 4 OK 01
Tema 8.1. OcHoBHOE coep:KaHue 4 OK 02
Xumua BOWTY U [jpakTugeckue sansTus 4 8§ 8471
HPOHSBOCTBCHION IIpakmuyeckoe 3anamue Ne 24 «Xumusi B ObITY U IPOU3BOJCTBEHHOM JESATEIBHOCTH YETIOBEKAY.
izzzig(l;ocm Buabl pador: 1. Dxonornueckas 0€30MacHOCTh MOCIEACTBUI OBITOBOI U NMPOU3BOACTBEHHON J1€ATEIBLHOCTH 2

YeJI0BeKa, CBS3aHHAs C MepepabOTKOM BEIIECTB; MOMCK M aHAIN3 XMMHYECKONH MH(POPMALUU U3 Pa3IHIHBIX

HCTOYHMKOB (Hay4yHasi U y4yeOHO-Hay4yHas JUTeparypa, CpecTBa MaccoBoil nH(popmaluu, cetb MHTEpHET 1

apyrue). 2. Keiicel (¢ yuerom Oyaymedl mpodecCHOHAIBHOW IesTeIbHOCTH) Ha aHaIN3 WHPOPMAIUU O

IIPOU3BO/ICTBEHHOH JEATEIIbHOCTH YEJIOBEKA, CBA3AHHON ¢ MepepaboTKON U MOJIYyYEHUEM BEILECTB, a TAKKE C

HKOJIOTUYECKOM O€30MacHOCTBIO.

Ilpakxmuueckoe 3ansmue Ne 25 «3amurta Kencay. 2

Buasbl pador: 1. [IpencraBienue pe3yabTaToB pelIeHUs KEHCOB (BBICTYIJIEHUE C IPE3EHTAINEH )
Pa3nen 9. UccnenoBanue 1 XUMHYECKHH aHAJIN3 00beKTOB Ouochepsnl 32
Tema 9.1 OcHOBHOE coJep:KaHue 6 OK 01
Ocrosbl TeopeTnueckoe o0yueHue 2
n1abopaTopHOii B

BITTOJIHEHNE THUITOBBIX PACYETOB IO TEMATHUKE DKCIIEPHMEHTa (BBIXOJ MPOIYKTa PEAKIMH, Macca HaBECKH,

HPAKTHICH B 00bEM PACTBOPHUTEIIS).
Hpgq)eCCHOHaHBHHX OOpaboTka JaHHBIX, AaHaJIW3 W OLEHKa UX JOCTOBEPHOCTH (BBIYMCIIEHHE CpPEIHEro 3HaueHUus 2
/1aDOPATOPHAX HKCHEPUMEHTAIbHbIX JaHHBIX, TOTPEIIHOCTH).

IIpakTuyeckue 3aHATHA 4

Ilpakmuueckoe 3anamue Ne 26 «OCHOBBI TaOOPATOPHON MTPAKTUKI.

Buasbl pador: 1. JlaGoparopHas mocyaa u XUMUYeCKHe peakTUBBL. 2. OCHOBHBIE J1a0OpaTOpHbIE ONEpalUH. 2

3. JJaboparopHoe obopynoBanue. 4. TexHuka 0€30MacCHOCTH U MpaBmiia paboTHI (MTOBEICHHS) B JIAOOPATOPHUH.

IIpakmuyeckoe 3ansamue Ne 27 «llpeacraBieHne pe3ybTaTOB SKCIIEPUMEHTA»

Buasbl padort: 1. [IpencraBnenue pe3ynbTaToB SKCIEPUMEHTA B pa3andHoil popme (Tabiauna, rpaguk, oTyerT, 2

JIOKJIa 1, TPE3EHTALU).
Tema 9.2 OcHoBHOE coaepKaHue 6 OK 01
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XUMUYECKUT TeopeTuyeckoe o0yueHue OK 02
aHanms npood BOJbI Knaccudukanmss mnpod BoAbI 1O BHAY M HA3HAUYCHUIO, HCXOAS M3 €€ XHMHYECKOTO COCTaBa. OK 07
OpranosnenTuyeckue CBOMCTBa (3amax, MPO3PAuYHOCTh, LBETHOCTb, MYTHOCTH) BOAbL. KHCIOTHOCTH U
IeI0YHOCTh BOJBL. pH cpenpl u MeTonsl ee omnpeaencHus. KecTKOCTh BOJABI U METOJbI €€ OIpe/eieHus.

CyIHOCTh METO/1a TUTPOBAHUS.

Bunel sxecTkoCTH BOJIBI (BpeMEHHAs U MOCTOSIHHAS). JKeCTKOCTh BOJIbI KaK MPUYMHA BBINAJCHUS OCAIKOB WU

00pa30BaHMs CONCOTIIONKCHHN, UMEIONIINX MECTO B OBITY U HA TIPOU3BOJICTBE.

CocTtaB coseii, BBI3BIBAIOIIMX KECTKOCTh BOJBI. XMMHUYECKUE MPOIECCHI, YCTPAHSIONIUE JKECTKOCTh BOJIBI.

VpaBHEHUSI XUMHUYECKHUX PEAKIMM, WUIIOCTPUPYIOMIMX MPOLECChl, MPOUCXOASAIIME TPH YCTPAHCHUH

KECTKOCTU. YCTpPaHEHHE BPEMEHHOM JKECTKOCTHM OBITOBBIMM M XHMHUYECKUMHU crioco0amu. CrnocoOsl

YCTPAHEHHS] TOCTOSIHHON KECTKOCTH.

IlpakTH4yeckue 3aHATUSA

Ipakmuueckoe 3auamue Ne 28 «XUMUYECKUN aHATIU3 ITPOO BOJIBI.

Buabi pador: 1. CriocoObI BeIpa)kKeHUs KOHIICHTPALIMKM PACTBOPOB: MaccoBast J0JIsi pACTBOPEHHOIO BEIIECTBA,

MOJIIpHasT M MOJIsUIbHAsE KOHIIGHTpanuu. TuTp pactBopa. 2. PemieHue mnpakTUKO-OpUEHTHPOBAHHBIX

TEOPETHYECKUX 3a/IaHUi Ha pacdyeT KOHLEHTPAIUN 3arpsA3HSIONIUX BEIIECTB U MX CPaBHEHUE C MPEIEIbHO

nonyctuMmbiMu KoHIeHTparusamu (I11K).

IIpaxmuueckoe 3anamue Ne 29 «OnpezeneHue 5KeCTKOCTH BOJIbI U CIIOCOObBI €€ YCTPaHEHUS».

Buasbl pador: 1. VccnenoBanue XuMU4ecKoro cocraBa mpo0 Boabl. 2. CriocoObl ycTpaHEHHUS BCEX BHJIOB

KECTKOCTH B 3aBUCHUMOCTH OT COCTaBa COJICH JKECTKOCTH. 3. PelieHme SKCIIepUMEHTATBLHOW 3aayd Ha

BBISIBJICHHE BPEMEHHOM U MOCTOSHHOM >KeCTKOCTH BOJBL. 4. OlieHKa BEepOSTHOCTH yCTPAaHEHHs BCEX BUJIOB

YKECTKOCTH B JOMAIIHUX YCJIOBHSIX.
Tema 9.3 OcHOBHOE coep:KaHue OK 01
XUMHYECKHH Teopernueckoe odyuenne OK 02
KOHTPOJIb KauecTBa OK 07

MMPOAYKTOB ITUTAHUA

KayecTBeHHBIT XMMHUYECKHI cCOCTaB MPOJYKTOB NHUTaHUA. BemecTBa, (anbCUPUIMPYIONIME NPOTYKTHI
MUTaHUS, U BEIIECTBA, 3arpsA3HSIOUIME MPOAYKTHl NHUTaHUA. OnpeneneHue 3arpsA3HIIONMX XUMHUYECKUX
BEUIECTB B POJYKTaX IMUTAHUs, ONIPENEICHUE BELIECTB, HE 3asBJICHHBIX B COCTaBE NPOAYKTOB IUTaHUSI.

IIpakTHYeckue 3aHATHA

Ilpaxmuueckoe 3ansamue Ne 30 « XUuMAYECKUA KOHTPOJIb KAYECTBA MPOYKTOB TUTAHUS».

Buabl pa6or: 1. Opranuueckue U HEOPTaHUYECKUE BEIIECTBA, BXOJAIINE B COCTaB MPOAYKTOB MUTAHUS.
2. Ompenenenue coctaBa OO Ha CONEPKAHHE MAKpO W MHKPOAJIEMEHTOB. 3. M3yueHuWe MpeiosKeHHBIX
npenojaBaTeneM OJro Ha MPEAMET XUMUYECKOTO COCTaBa, ONpeaeTieHHe J0JIei OT CyTOYHOM HOPMBI MaKkpo
U MHKPODJIEMEHTOB B yKa3zaHHOM Omrozie. 4. PermeHue npakTHKO-OPUEHTUPOBAHHBIX 3a/a4 1O KYJIUHAPHOMN
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TEMAaTHUKE PA3TUIHBIX THITOB.

Ilpakxmuueckoe 3ansamue Ne 31 «VccnegoBanue NPOAYKTOB MUTAHUS HA HAJTUYUE YTIICBOIOBY.

Buasl pador: 1. VccrnenoBanre XMMHYECKOTO COCTaBa MPOAYKTOB MUTaHus. 2. MccrienoBaHne MOJOYHBIX
MIPOJIYKTOB Ha HajIn4Ke Kpaxmaina. 3. MccinenoBanre mpolyKTOB Ha HAJTMYHE TITFOKO3BI.

Tema 9.4 OcHoBHOe cogepkaHue OK 01
XUMUYECKUH TeopeTuueckoe odyueHue OK 02
aHaJM3 MpoO MOYBHI K OK 07
naccu@uKanus MOYB M0 BUY U HA3HAUEHUIO, UCXOJS U3 XMMHUYECKOro cocTaBa. Mnentudukanus npooObl

MIOYBHI IO €€ XUMHUECKOMY COCTaBY, OIIMCAHNE BO3MOXKHOCTEH €€ IPUMEHEHHSI.

TpeboBanus Kk KauecTBY MOYBBI Pa3IMYHOrO HazHaueHusa. OnucaHue ocCOOEHHOCTEH MCMHOIb30BaHUS MOYB B

3aBHCUMOCTH OT THUIIOB, CIIOCOOBI YTyYIIIEHHs KaueCTBa MOYB B 3aBUCHMOCTH OT Ha3HAUCHHUSI.

OO6nacTi UCMONIB30BAHUS OPTaHUYECKUX YAOOPEHHI B 3aBUCUMOCTU OT KaueCTBEHHOro cocTaBa. OmucaHue

OpPTraHUYeCKUX YIOOpPEHUH M X MPHUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI M €€ Pa3HOBHIHOCTH.

IIpakTH4yeckue 3aHATUSA

Ipakmuueckoe 3anamue Ne 32 «XUMUYCCKUN aHATIU3 MTPOO IMOYBBI.

Buasbl pador: 1. OGnactu Ha3HaueHUs (IPUMEHEHUS ) TOUBBI, UCXO/S U3 KAYECTBEHHOI'O U KOJIMYECTBEHHOIO

coctaBa. 2. AHanmu3 HOPMATUBHON [okyMmeHTanuu. 3. Ponb HeOpraHMYecKuX BEIECTB B KadecTBe

MUHEPAJIBHBIX YI00peHui, yayumureneil noussl. 4. CocTaB MUHEpAIbHBIX YI0OpEHUN U UX MPUMEHEHHUE B

3aBHCHMOCTH OT COCTaBa MOYBHI M €€ Pa3HOBUIHOCTHU. 5. B3auMoCBs3b cocTaBa ya0OpeHUi U UX BIMSHUS Ha

BEreTaTHBHBIE CBOICTBA U TUIOJOHOIICHHE PACTECHHIA.

Ilpakmuueckoe 3auamue Ne 33 «OOHapyKeHHE HEOPTAHUYECKUX MPUMECEH B MPOOaxX MOYBBI».

Buasbl pador: 1. MccnenoBanue XUMHYECKOro coctaBa MpoO mouBbl. 2. [Ipurotoienne npoObl HOYBBI A

WCCIIEIOBAHMS KUCIOTHOCTH/IIEIOYHOCTH, HEOpPraHWYecKuX 3arps3HeHuil. 3. OOHapykeHHWe XIJIOpUA- WU

cynbdar-uoHoB B mpobe mouBbl. 4. CocTaBieHHE ypaBHEHUH peakuuid oOHapyxkeHus. 5. CpaBHeHHe

MOJTYYCHHBIX TIOKa3aTesell C HOpMaTHBHBIMHE (CIIPAaBOYHBIMH ) 3HAYCHUSIMHU.
Tema 9.5 OcHoBHOe coaep:xaHue OK 01
Hccnenosanne TeopeTuueckoe ody4yeHue OK 02
00BEKTOB OHOCHEPHI Vaeono- = 5 5 6 i OK 04

4yeOHO-HCCIIeI0BAaTENbCKUI TIPOEKT B 00JIACTH HccienoBaHusl 00bekToB Ounochepsl. O630p TeM yueOHO OK 07

HCCIIEIOBATENLCKUX MPOEKTOB. AJTOPUTM BBINONHEHHs TpoekTa. OnpeneneHue mpodaemMbl UCCIE0BAHUS.
MeTo/1bI TOMCKA, aHATN3a U 00pabOTKH HHPOPMAIIMH O IPOEKTE B PA3JIMYHBIX HCTOUYHUKAX.

IIpakTHYeckue 3aHATHA

IIpakmuueckoe 3anamue Ne 34 «ccnenoBanue 00beKTOB OHOCHEPHI».
Buabi padot: 1. O60ocHOBaHME aKTyaIbHOCTH BEIOPAHHOM TeMBI. 2. BBISBICHHE TPOOIEMBI HCCIISIOBAHNUS. 3.
Bb100op 06bekTOB 1 MeTo/10B uccienoBanus. 4. IloctanoBka 1enel u 3agay ucciegoBanus. 5. Onpenenenue
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IpOyKTa uccienoBanus. 6. OnpeneneHne 3TalnoB U COCTABICHUE IUTaHA HCCIIEIOBAHUSL.

IIpaxmuueckoe 3anamue Ne 35 «3amura mpoeKkTar.

Buapr pa6or: 1. IlpeacraBieHue pe3yslbTaToOB BBINOIHEHHS Y4eOHO-MCCIEIOBATEIbCKUX IIPOEKTOB
(BBICTYIUUJICHUE C IIPE3EHTAIMEH ).

Ipakmuueckoe 3anamue Ne 36 «VccnegoBaHue MPUPOTHOTO OOBEKTA.
Buapr pador: 1. VccnenoBanue mHpemIokeHHOTO OOBEKTa Ha KHCIOTHOCTB, IIENOYHOCTh, XUMHYECKUN

coCTaB (3arpsi3HUTEN, MaKpO- U MUKpodJIeMeHTh). 2. OOpaboTka pe3ynbTaToB mccienaoBanus. 3. OueHka 2
Ka4yecTBa MCCIIEIYeMOT0 00bEKTa, HCXOSI U3 PE3YJIbTATOB XMMHUYECKOTO aHAaJIH3a.
CamocrosiTesibHas paboTa -
KoncyabTanuu 6
IIpome:xxyTouHasi arTecTanus (IK3aMeH) 6
BCEI'O: 144

IIpumepHbie TeMbl pedepaToB

RBOoOo~NO~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

CoBpeMeHHbIE METO/Ibl 00€33apa’kuBaHMsI BOJBI.

Annorpomnusi.

Kuznup n gesarensHocth J. . Menaeneena.

AmopdHbIe BemecTBa B PUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpy’Karolel Cpelpl OT XUMUYECKOTO 3arpsi3HEHUS.

[Ipumenenue TBepI0TO U Ta3000pa3zHoro okcua yriaepoaa (IV).

3amuTa 030HOBOT'O SKpaHa OT XUMUYECKOTO 3arpsI3HEHNUS.
['pyOoaucnepcHble CUCTEMBI, UX KJIACCU(PHUKAILUSA U HCTIONIb30BaHKUE B TPO(ECCHOHAIBHOM 1€ TENbHOCTH.
KocmeTtnueckue renu.

[IpuMeHeHne cycnieH3uil ¥ SMYJIbCUI B CTPOUTEIIBCTBE.

MuHepaiibl ¥ TOpHBIE TOPOIbl KAaK OCHOBA JTUTOC(EPHI.

PactBopsl Bokpyr Hac. Tumsl pacTBOpOB.

Bopa kxak peareHT 1 cpena Ajs XMMHYECKOT0 Ipo1iecca.

YcTpaHeHne )KeCTKOCTH BOJIbl Ha TPOMBIIITIEHHBIX MPEATIPUATHSAX.

CepHast KUCIIOTa — «XJIeO XMMHUYECKON MPOMBIIIJIEHHOCTI.
Hcnonp30BaHne MUHEPATbHBIX KUCIOT Ha MPEINPUITHSIX Pa3IMuHOTO MPOQUIIs.
OKcuIpl U CONU KaK CTPOUTENIBHBIE MAaTEPHAIIBI.

Hcropus rurca.

[loBapeHHas cOJIb KaK XUMHUYECKOE CBIPBE.

MHoronukuii kKapOOHAT KajbIHs: B IPUPOJE, B IPOMBIIIJIEHHOCTH, B OBITY.
Peakiiuu ropeHys Ha MPOU3BOCTBE U B OBITY.
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22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

BupryanbHO€ MOJENMPOBAHNE XUMUYECKHUX ITPOLIECCOB.

Hcropus nosrydeHus ¥ IpOU3BOACTBA AIFOMUHUSL.

Ponp MeTaioB B uctopun yenoBedeckou nuBuian3auud. CoOBpeMEHHOE METaJULypruuecKoe MPOU3BOCTBO.
Hcropust oTeuecTBEHHOW LIBETHOW METAJUTYPTrHH. POb METAIIIOB U CILUIABOB B HAYYHO-TEXHUUYECKOM IIPOrpecce.
Koppo3ust MeTasiiioB U cnocoObl 3aIUTH OT KOPPO3UH.

WueprHbie min 61aropoIHbIe Ta3bl.

Hcropust BOSBHUKHOBEHUS U Pa3BUTHS OPTaHUYECKOW XUMUU.

Kuzsb u nesrenpHocTh A. M. Bytiieposa.

DKOJIOTMYECKHUE aCIEKThI UCII0JIb30BAHUS YTIIEBOJOPOAHOTO ChIPBSI.

HcTopust OTKpbITHS U pa3pabOTKU Ta30BbIX U HEPTIHBIX MECTOPOKICHUN B Poccum.

YrneBo10poJHOE TOIJIMBO, €r0 BUbI U Ha3HAYCHUE.

CuHTeTH4ecKe KaydyKu: UCTOpUsl, MHOTOOOpa3Hue U NePCIEKTUBBI.

Pe3nHoTexHMUECKOE MPOU3BOJCTBO U €TI0 POJIb B HAYYHO-TEXHUUECKOM IIPOTpecce.

CBapouHO€e POU3BOCTBO U POJIb XMMHUHU YIIIEBOJOPOIOB B HEM.

36




3. YCJIOBHUS PEAJIM3AIIMY YUEBHOM JUCIIATIIMHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY MAaTepHAIbHO-TEXHHUYECKOMY
o0ecrne4eHn 10

Jlig peanuzanuy MpOrpamMMbl JUCHUIUIMHBI JTOJDKHBI OBITH TMPEAYCMOTPEHBI
CIIEyIOIINE CHelHaIbHble TOMEIICHUS: Y4eOHBbIM KaOWHET XUMHUH W/WUIM y4eOHOU
XUMHUYECKOH J1abopaTopuH.

O6opynoBanue  ydyeOHOTO  KaOuHeTa (HarjIsiAHBIE  TOcOOus):  HaOOpPbI
MIAPOCTEP>KHEBBIX MOJIEIEH MOJIEKYJ, MOACIH KPUCTAJUIMYECKUX PEIIETOK, KOJUICKIUH
IPOCTHIX U CIIOKHBIX BEIIECTB W/MIW KOJUJICKIIMHU TOJMUMEPOB; KOJUICKIUS TOPHBIX
nopoAg W MUHepalioB, Tabnuna MenneneeBa, yuyeOHble GUIBMBI, LU(POBBIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHuueckue  cpencrBa  OOydeHHsS:  KOMIBIOTEp € yCTPOMCTBaMu
BOCIIPOM3BEJCHUSI  3BYKa, MPUHTEP,  MYJIbTUMEIUA-TIPOEKTOP C  JKPaHOM,
MYJIbTUMEINIHAS JOCKA.

O6opynoBanue mnabopaTopu U paboyux MecT JabopaTOpuH: MEH3YPKU,
MUTIETKU-KaNeIbHUIIBI, TEPMOMETPHI, MPEAMETHBIE M TMOKPOBHBIE CTEKJA, MIIAHIICTHI
IUIA  KamedbHBIX peakiuii, (uiIbTpoBaJibHasg Oymara, NpPOMBIBAKUA, CTEKIISHHBIC
MPOOUPKH, PE3MHOBBIE MPOOKH, HAOOP PEAKTUBOB, CTEKIISTHHBIC MAIOUKH, IITATUBBI JIJIs
NpOOMPOK; MEpHBIE LWIMHAPHI, BOPOHKU CTEKJISHHBIC, BOPOHKHU JCIUTEIbHbBIC
HWIMHIPUYECKHUE, CTYNKH C HECTHKOM, (apdopoBble YalIKW, MUHUETHI, (UIBTPHI
OyMakHbI€, HJIEKTPOILJIUTKH, J1aDOpAaTOPHBIE IUTATUBBI, COUPTOBBIE TOPEIKH, CIHYKH,
npuOop NI MOJIydyeHHUsl Ta30B (MM MpoOHpKa ¢ ra300TBOAHON TPYyOKOil), nep:karenu
U1 IPOOUPOK, CKIISTHKU JUIsl XpAHEHUs] PEaKTHUBOB, Pa3/laTOUHBIC JIOTKH; XUMHUYECKHE
CTaKaHbl; IIMATENN; TUTENbHbIE UMb, MEpHbIE KOJObI, BoOJAfHas OaHs (WiH
TEPMOCTAT), KOHUYECKHUE KOJIObI JJIsi TUTPOBAHUS;, HWHAMKATOPHBIEC TIOJOCKU JJIst
ompexaenenuss pH u crangapTHas MHAWKATOpHAs IIKaJla; YHUBEPCAIbHBIA MHIUKATOD;
OIOpeTKM JJii TUTPOBaHHUS, JAaOOpATOpPHbIE W/WIM aHATUTUYECKHE BEChl W JIp.
nabopatopHoe 000pyI0BaHUE.

3.2. UudopmanmoHHoe odecneyeHue 00yueHust

3.2.1. OcHOBHbBIE ITeYATHBIE U3IAHUA

1. AndunorenoBa, M. B. Xumus: y4yeOHUK M TPAKTUKYM JMJIS CPEIHETO
npodeccruoHanbHoro oobpaszoBanus / U. B. AundwunorenoBa, A. B. babkos, B. A.
[TonkoB. — 2-¢ u3., uctp. u 1on. — MockBa: U3marenscTBo FOpaiit, 2022. — 291 c.

3.2.2. JlonoJHUTEJIbHbIE HCTOYHUKH

1. hvsh.ru — XKXypuan «Xumus B IIKOJIEY.

2. https://postnauka.ru/themes/chemistry — nexknuu MO XUMHM Ha CcaiTe
[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/). HayuHo-nomyasipHbIi TIPOCKT
«2neMeHThl 0oJbIION HaykuW» (pu3uka, XUMUS, MaTeMaTHKa, aCTPOHOMHS, HAyKH O
KU3HH, HayKH 0 3emie). HoBocTr HaykH, KHUTH, HAYYHO-TIOIYJISIPHBIE CTAThU, JIEKLIHH,
SHUUKIIONEAUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/). CaiiT Hay4YHO-NOMYJISIPHOTO
xypHana «[lorenuuman». Xypnan uznaércsa ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».
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4. http://gotourl.ru/4785  (http://www.hij.ru/). Caiit HayYHO-TIOIMYJISIPHOTO
KypHana «XUMHs U )ku3Hby». KypHan uznaércs ¢ 1965 r.

5. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/).  OtkpbiTas
ANIeKTpOoHHAsE O6ubIMoTeka xuMudeckoro mopraia «Chemnet», comepxutr ydeOHbIE U
WH(GOPMAIMOHHBIE MaTepHalbl JJs IIKOJIBHUKOB M yuuTene. B Hell MOXHO HaiTu
y4eOHUKM 1O O0Omed U HEOPraHW4YeCKOW XHWMHUHU, OpPraHMYeCKOW XUMHH,
MyJIbTUMEINAMATEPUANIBI, @ TAKXKE 3a4a4d XHUMHUYECKHX OJUMIIMAJL C PEUICHUSMU,
3a/layu BCTYMUTENbHBIX IK3aMEHOB JJIs aOUTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/).
Nudopmarmonnsie  matepuansl 00  onumnuangax:  MOCKOBCKOM  TOPOJICKOM,
Bceepoccuiickoi, MeHeneeBcKou, MexyHapO HOM. [TpuBeneHsI 3aJ1a4n
TEOPETHUUECKUX U DKCIHEPUMEHTAIbHBIX TYpOB, MOAPOOHBIC pEIICHUS, CIUCKU U
dhororpaduu modeauTeNeH.

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

Cucrema NHUCTaHIMOHHOTO OOy4YeHHs, HampaBJ€HHas B IEPBYIO OYepellb Ha
IIOATOTOBKY K OJMMIIHA/IAM BCEX YPOBHEHW — OT WIKOJBHBIX A0 MexayHapoaHou. Caut
COZIEPKUT OIPOMHOE KOJMYECTBO 3a/ad, CrPYNIMPOBAHHBIX KAaK IO TEMaM, TaK U IO
osmMmnuagaM. [lo BceM OCHOBHBIM pa3faenaM XHMHH IPUBEAEH TEOPETUUYECKHUM
Marepuan U pa3o0paHbl pelIeHUs] TUITOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/). [Topran 1o
HaHOTexHoJorusiM. OcHOBHas 1elb — pa3BUTHE oOOpa3oBaHMsl B  00JACTH
HAHOTEXHOJIOTUM U OATOTOBKA K MHTEPHET-0JIMMITHAJE 110 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/). HanéxHast cnpaBodHas
uH(pOpMaIUs 0 XUMAYECKHUX AJIEMEHTaX U UX CBOMCTBaX (Ha aHTJIUHCKOM S3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/). Pycckosi3plunbIii caliT o
CBOMCTBAX XUMHUYECKUX IIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv). Hexommepueckuii cait
OHJIaiH-00pa30BaHMsl, COAEPKUT MHOTO HMHTEPECHBIX O00pa30BATENbHBIX KYpPCOB H
BHUJICOJICKIIUM ISl IIKOJIBHUKOB, CTYAEHTOB M yYHMTENEU. ECTh HECKOJIBKO KypCOB I1O
XUMHUHU.

12. http://gotourl.ru/4800 (https://www.cas.org/). Caiitr Chemical Abstract
Service — campblif aBTOPUTETHBIN B MUpPE XUMHU HH()OPMAITMOHHBIA HHTEPHET-PECYPC
(callT muaTHeIN).

13. http://www.organic-chemistry.org/. Iloptan mo opraHM4YecKOW XUMHH Ha
AHTJIMACKOM SI3BIKE.

14. http://www.xumuk.ru. CalT o0 XuUMHUHM: KJIACCHUCCKHE YYCOHHKH,
CIIPAaBOYHUKH, SHUUKIONEAUU, IOUCK OPraHWYECKUX M HEOPraHWYECKUX PEeaKkUui,
COCTAaBJICHUE YPABHEHUM pPEaKIUU.

15. http://orgchemlab.com/. Caiit, mocBsAmIEHHBIH TpaKTHUYECKOH paboTe B
nabopaTopuu
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHUSA YYEBHOU U CIIUITJIMHBI

KoHTpoIb 1 OlleHKa pe3yabTaTOB OCBOEHUS 0011e00pa30BaTEILHON JUCIUILIMHBI
PaCKpBIBAIOTCS Yepe3 AUCITUIUIMHAPHBIE PEe3yJIbTaThl, HAMPABJICHHBIE HA () OPMHUPOBAHNE
o0mux W MPOPECCHOHATBHBIX KOMIICTCHIIMA TIO0 pa3ieliaM W TeMaM COJEpIKaHUS

y4ueOHOTO MaTepHaia.

Ne Monyn;e/Mlzlamen / Pe3yabTar 00y4yeHus OueHo4YHbIe MepONPUSITHS OK
| |OcHoBHOIi MOAY/Ib
1 |Pa3nen 1. OcHOBBI dopmyaupoBaTh 6a30BbIe
CTPOECHHUA BellecTBa INOHATHUA U 3AKOHbI XUMHH

1.1 |Crpoenue aToMOB CocTaBisATh XUMHUYECKHE 1. Tect «CTpoeHHEe aTOMOB OK 01
XHUMUYECKHX (hOpMyJIBI COSMHCHHIA B XAMHUYECKHX JIEMEHTOB U
AJIEMEHTOB W MIPUPOJIa |COOTBETCTBUM CO CTEIIEHBIO [IIPUPO/IAa XUMUYECKOU CBSAZU.
XHUMHYSCKOM CBS3U OKHUCIICHHS XUMHYCCKHUX 2. 3a7a4u Ha COCTaBJICHHE

9JIEMEHTOB, UCXOI U3 XUMHUYECKUX (HOPMYJT

BaJICHTHOCTHU JIBYXaTOMHBIX COETMHEHUM

AJICKTPOOTPUIIATENHPHOCTH  |(OKCHAOB, CYJIb(MHUIOB, THIPHUIOB
1 T.IL.).

1.2 |Ilepmoauueckuii 3aKoH | XapaKkTepru30BaTh 1. ITpakTuko-opuentuposanubie |OK 01
u tabauna J[. 1. XHMHUYECKHUE JIEMEHTHI B TEOPETUUECKUE 3a/IaHUS Ha OK 02
Menpneneena COOTBETCTBUH C UX XapaKTEePU3ALUI0 XUMHUECKUX

MOJIOKEHHEM B 2J1eMEHTOB: «MeTtaminyeckue /
MEPUOINYECKON CUCTEME HEMETAIIMYECKUE CBOICTRBA,
XAMUYECKHUX DJIECMEHTOB ANEKTPOOTPHUIATENBHOCTD U
J.1. Menneneesa CPOJICTBO K JJIEKTPOHY
XHUMHYECKHX DJIEMCHTOB B
COOTBETCTBUE C UX DJIEKTPOHHBIM
CTPOECHHUEM U TOJIOKEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHYECKUX 31eMeHTOB J[.1.
MenneaeeBay.
2 |Pazmen 2. CocraBuasite ypaBHeHus 1 |KonrpoJsibHas padora 1
XuMHYEeCKHUe CX€MbI XUMHYECCKHX «CTpoeHue BelIeCTBA U
peaknun peaKuui XHMHYECKHE PEeaKIIUN

36




Mopnyas / Paznea /
Tema

Pe3yabTar 00y4yeHus

OueHoYHBIE MEPONIPUATHS

OK

2.1

Tunel XUMHUECKUX
peakuui

CocTaBisTh peakiuu
COCITUHEHUS, PA3TIOKEHUS,
oOMeHa, 3aMelleHu,
OKHUCJIUTEIHHO-
BOCCTAHOBUTEIIbHBIC
peaKuy U peakiuu
KOMILIEKCOOOpa3oBaHus (Ha
npuMepe
THIPOKCOKOMITIIEKCOB
QTIOMUHUS U [TUHKA) C
y4acTHEM HEOPTraHUIEeCKUX
BEIIIECTB

1. 3amauu Ha cocTaBICHUE
YPAaBHEHUU PEaKLIN:

— COEMHEHMS, 3aMelleHus,
pasioxeHusi, o0OMeHa U peakluii ¢
y4acTUEM KOMILIEKCHBIX
coelMHEeHu! (Ha mpuMepe
TUJIPOKCOKOMITJIEKCOB aJTFOMUHUS
Y 1IMHKA);

— OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUH C
HCII0JIb30BaHNUEM METOJa
AIIEKTPOHHOIO OaaHca;

— C y4acTHEM KOMIUIEKCHBIX
coelMHeHu! (Ha mpumepe
I'UJIPOKCOKOMITJIEKCOB IIMHKA U
ATFOMUHUSA).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK
IIPOJYKTA PEaKUy COECAUHEHMUS;
MacCOBOH WM 00BEMHOM J10JIH
BBIXO/1a IPOJIyKTa peakuuu
COEJIMHEHUS OT TEOPETHUECKU
BO3MOYKHOI'0; 00BEMHBIX
OTHOIICHUI T'a30B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK
MCXOJIHBIX BEILIECTB U MPOIYKTOB
peaxuuu; Macchol (00beM,
KOJINYECTBO BELIECTBA) MPOIYKTA
peaxiuu, eciiu OJJHO U3 BEILLECTB
JIaHO B BHJIE pacTBOpa C
OIIPEIETICHHON MacCOBOU J10JIEH
PacTBOPEHHOIO BELIECTBA.

OK 01

2.2

DIEeKTPOTUTHIECKAS
JUCCOLIMAIUS U
WOHHBIN 00OMEH

CocTaBnaTh ypaBHEHUS
XUMUYECKHX PeaKIiuu
MOHHOI0 0OMEHa C
y4acTHEM HEOpraHMYECKUX
BEIIIECTB

1. 3agaHus Ha COCTaBIICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKkuuii ¢ y4acTUEM OKCHUJIOB,
KHCJIOT, OCHOBAaHUM U COJICH,
VMOHHBIX PEaKIUW TUAPOIN3a
COJIEH, YCTAaHOBJIEHHE U3MEHEHUS
KUCJIOTHOCTH CPEBI.

2. [IpakTuueckas pabota
«Peakuuu ruiponnsza.

OK 01

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPraHUuYeCKuX
BellecTB

HccaenoBarsb cTpoeHue u
CBOMCTBA
HEOPraHu4ecKuX BelecTn

Kourpoabnas padora 2
«CBoJlicTBa HEOPraHUYECKUX
BelIeCTB)
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Moayas / Paznen /
Tema

Pe3yabTar 00y4yeHus

OueHoYHBIE MEPONIPUATHS

OK

3.1

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYECKUE BEIIECTBA
B COOTBETCTBUU C UX
CTpPOEHUEM

1. Tect «Homenkinarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXOJI U3 UX
XUMHYECKON (HOPMYITBI UITN
COCTaBJICHUE XUMUYECKOM
(bOpMYITBI HCXOIS U3 HA3BAHUS
BEIIECTBA 110 MEKTYHAPOIHOM
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3a/auu Ha pacyeT MacCOBOM
J10IM (MacChl) XMMHUYECKOTO
aJIeMeHTa (COeMHEHNS) B
MoJIeKyJie (CMecH).

3. [IpakTryeckue 3agaHus Mo
KJaccu(uKaluy, HOMEHKIIAType |
XUMHUYECKUM (hopMyiiaMm
HEOPraHWYECKUX BEIECTB
pa3IMYHBIX KIIACCOB.

4. TlpakTH4ecKkue 3alanus Ha
ompezeNeHue XUMUYECKOM
aKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BUIa XUMHUECKOH
CBSI3U U TUTIA KPUCTAIUIMYECKON
PEIIeTKH.

OK 01

3.2

DU3HKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VYcranaBiuBarth
3aBUCUMOCTH (DU3HKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEILECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAIUIMYECKON pPEIIETKH

1. Tect «OcobeHHocTu
XMMHUYECKHX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHUH, aM(POTEPHBIX
THJIPOKCHUJIOB U COJIEW».

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIUN
C Y4aCTHEM IPOCTHIX U CII0KHBIX
HEOPraHUYECKUX BEILECTB:
OKCHUJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEepHBIX 2JIEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHMU U aM(OTEpHBIX
THJIPOKCHJI0OB, HEOPTaHUYECKHUX
COJIeH, XapaKTepU3yIOIUX UX
CBOICTBa U CIIOCOOBI OJTyYEHUS.
3. IlpakTHKO-OpUEHTHPOBAaHHbBIE
TEOpETUYECKHE 3a/1aHUs Ha
CBOIICTBA U MOJIyYE€HUE
HEOpPraHMYECKUX BEIECTB.

4. Ilpaktuyeckas padora
«CBolicTBa METAIJIOB U
HEMETaJJIOBY.

OK 01
OK 02
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Moayas / Paznen /

Ne Tema Pe3yabTar 00y4yeHus OueHo4YHbIE MEePONIPUSTHS OK
3.3 |[IpousBoacTBO O6ocHOBBIBaTh 3HAaUCHUE U |[IpaKTHKO-OpUEHTUPOBAHHBIE OK 01
HEOPraHUYECKUX IIPUMEHEHNE 3aJlaHUs 110 COCTABIICHUIO OK 02
BEILECTB. 3HAYEHUE U |HEOPTaHUYECKHUX BEILIECTB B |XUMUYECKUX PEAKIUHI C yHaCTUEM
MPUMEHEHUE B OBITY U |OBITOBOM U HEOPraHUYECKHUX BEILECTB,
Ha IPOU3BOJICTBE MIPOU3BOJCTBEHHOMN UCIIOJIb3YEMBIX JUISl KX
NESTEIbHOCTH YEJIOBEKA UX |HICHTU(DUKAIIUN U
(U3UKO-XMMUYECKUMHU MIPOMBIIIJICHHBIX CIIOCOOOB
CBOWCTBaMHU MOJIYYEHHUS.
4 |Pa3nen 4. Ctpoenue u [UcciaenoBars crpoenne i |KontposbHas padora 3
CBOMCTBA cBoiicTBa oprannyeckux |«CTpoeHue M CBOMCTBA
OpPraHMYecKux BelleCTB OpPraHMYecKuX BelecTB»
BelIeCTB
4.1 |Knaccuduxanus, Knaccudunuposats 1. 3ananus Ha cocTaBleHHE OK 01
CTPOEHHUE U OpraHMYECKHE BEILIECTBA B |HA3BaHUI OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEMHEHUH IO TPUBUAIILHOW WIIH
OpPraHUYECKUX BELIECTB|CTPOCHUEM MEXIYHApOAHOU
CUCTEMAaTUYECKOI HOMEHKJIAType.
2. 3agaHusi Ha COCTABJICHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyI
OpraHUYECKHUX BEIECTB
OT/IENIbHBIX KJIACCOB.
3. 3ajjaun Ha omnpezeneHue
npocreiiei GopmMyIibl
OpPraHUYECKON MOJIEKYJIbI, HCXOMS
13 3JIEMEHTHOTO cocTana (B %).
4.2 |CsoiicTBa YcraHaBiauBaTh 1. 3agaHus Ha coCTaBlIEHUE OK 01
OpraHUYECKUX 3aBUCHUMOCTh (PU3HUKO- ypaBHeHHI XuMudeckux peakiuii |{OK 02
COETMHEHU I XUMHUYECKUX CBOMCTB C y4acTHUEM OPraHUYECKHX

OpraHn4Y€CKUX BCUICCTB OT
CTPOCHUSA MOJICKYJI

BEIISCTB Ha OCHOBAHUU HX
COCTaBa U CTPOEHHUS.

2. 3agaHus Ha COCTaBJICHHE
YpaBHEHUN XUMUYECKUX
peakuuil, WIUTIOCTPUPYIOIINAX
XUMHUYECKHUE CBOKCTBA C YYETOM
MEXaHU3MOB MPOTEKAHUS IAHHBIX
peaKurii U TeHETUYECKOU CBA3U
OpraHWYECKHUX BEIECTB PA3HBIX
KJIaCCOB.

3. Pacuernsble 3aga4yn Mo
YpaBHEHUSAM PEAKIHI C ydacTHEM
OpraHWYECKHUX BEIIECTB.

4. Ilpaktuyeckas pabora
«[TonyueHue dTUICHA U H3YUYCHHE
€ro CBOMCTBY.
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Mopnyas / Paznea /

Ne Tema Pe3yabTaTr 00yuyeHus OueHo4yHbIe MEpPONIPUATHSA OK

4.3 |Opranndeckue O6ocHOBBIBaTh 3HAaUCHUE U |[IpaKTHKO-OpUEHTUPOBAHHBIE OK 01
BEILIECTBA B IIPUMEHEHHUE OPTaHUYECKUX |3aJaHUs 10 COCTABIICHUIO OK 02
JKU3ZHEJEATEIIbHOCTH  |BEILECTB B OBITOBON U XUMHUYECKUX PEaKLHid ¢ yJacTHEeM
YeJI0BEKa. IIPOU3BOJICTBEHHON OpraHMYECKUX BEIIECTB,
[TpousBoacTso u JeSITENIbHOCTH YEJIOBEKA UX |HUCIIOJIb3YEeMBbIX I UX
IPUMEHEHNE (U3NKO-XUMHYECKUMHU UACHTU(HUKAIMN B OBITY U
OpPraHMYECKUX BEIIECTB|CBOIICTBAMU MPOMBIIIJICHHOCTH.
B [IPOMBIIIJICHHOCTH

5 |Pa3gex S. HccnenoBars paBHoBecue |KoHTposabHas padora 4

Kunernueckue u U CKOPOCTh XUMHYEeCKUX |«CKOPOCTH XMMUYECKOM
TepMOAMHAMMYECKHE |peaKuui peaKknnu U XUMHYecKoe
3aKOHOMEPHOCTH paBHOBecHe»
NPOTeKAHUSs
XHMHYECKHX peaKkuuid

5.1 |Kunernueckue UccnenoBath Biausinue 1. [IpakTuueckas pabora OK 01
3aKOHOMEPHOCTHU KOHIIEHTpaIuu «OmnpeaeneHue 3aBUCUMOCTH OK 02
IPOTEKAHUS pearupymoIux BeIEeCTB U [CKOPOCTU PEaKLUu OT
XUMHUYECKHX PEAKIMi |TeMIepaTypbl Ha CKOPOCTh |KOHIIEHTPAIMH PEarupyromumx

XUMHUYECKUX PEAKLUN BEILIECTB.
2. [IpakTUKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
aHanu3 (pakTopoB, BIUSIONIUX HA
U3MEHEHUE CKOPOCTH
XUMHUYECKOHN peakiuu.

5.2 |Tepmonunamuueckue |MccrmenoBaTh BIUSHHAE 1. 3amauun Ha pacuetsl TemioBbix |OK 01
3aKOHOMEPHOCTH M3MEHEHHUs KOHIEeHTpauuu |3¢hdexToB xumuueckux peakuuii [OK 02
IIPOTEKAHUS BEIIECTB, PEAKIIUU CPEbl U | OMpEeIeHNEe THIAa PEaKuu (110
XUMHUYECKHMX PEAKIMH. |TeMIlepaTypbl Ha CMELIEHUE [TEIIIOBOMY 3(PPeKTy: 3K30- U
PaBHOBecue XMMHUYECKOTO paBHOBECHUSI  |IHJIOTEPMUUYECKHE).

XAMHYECKHUX PEaKui 2. IlpakTHKO-OpHUEHTUPOBAHHBIE
3a/1aHHs HA IPUMEHEHHUE
npuHuuna Jle [latense s
HAaxXO0’KJICHUS HAMPaBIICHUS
CMEIIIEHNS PaBHOBECHSI
XUMHUYECKON PEaKIIMU U aHAIIU3
(GakTOpOB, BIMSIOMIMX Ha
CMEILEHNE XUMHYECKOTO
paBHOBECHS.
3. IlpakTuueckas pabora
«V3yueHne BIUSHUS Pa3IUYHBIX
(akTOpOB Ha CMEIIEHUE
XUMHUYECKOT'O PAaBHOBECHSI.

6 |Pa3gex 6. HccnenoBars nucnepcubie |Konrponbnas padora S mo teme
JAucnepcHbie CHUCTEMBI «/IucnepcHble cucTeMbD)
CHCTEeMbI

40




Mopnyas / Paznea /

Ne Tema Pe3yabTaTr 00yuyeHus OueHo4yHbIe MEpPONIPUATHSA OK
6.1 |[ducnepcuble cucteMbl |Pa3nuyarh HCTUHHBIC 1. 3amaun Ha MPUTrOTOBJICHUE OK 01
U (aKTOPBI UX pacTBOpPBI, KOJJIOUIHbIE pacTBOpPOB. OK 02
YCTOHYHBOCTHU pPacTBOpPHI U 2. [IpakTUKO-OpHUEHTUPOBAHHBIE
rpyOOAKCIIEpCHBIC CUCTEMBI |paCUeTHBIC 3a/IaHUs Ha
Ha OCHOBE XMMHUYECKOTO JUCIIEPCHBIE CUCTEMBI,
JKCIEpPUMEHTA UCII0JIb3yEMBIE B OBITOBOM 1
MIPOU3BOJICTBEHHOU JESITETbHOCTU
4eJI0BeKa.
6.2 |MccnenoBanue cBoiicTB |MccnenoBars hus3mko- 1. I[TpakTaeckas pabora OK 01
JUCIIEPCHBIX CUCTEM  |XMMHUYECKHE CBOMCTBA «[IpuroTtoBneHue pacTBOPOBY.
pa3IMYHBIX BUJIOB 2. [TpakTuaeckas pabota
JUCTIEPCHBIX CUCTEM «HccnenoBanue AUCIEPCHBIX
CHUCTEM).
7 |Pa3zmex 7. HccaenoBarh CBOMCTBA
KauecTBeHHbIE OPraHuYecKux u
peakuuu HEOpPraHU4eCKUX BellecTB
00HapY:KeHUs € HCMOJIb30BaAHUEM
OpPraHNu4YecKuX KaYeCTBEHHbIX peaKkIuii
HEOPraHU4eCcKHX
BellecTB
7.1 |OGHapyxeHue UccnenoBath 1. Ilpaktuueckas pabota OK 01
HEOPTraHUYECKHUX KaueCTBEHHBIC PEAKIINH «AHAIUTUYECKUE PEAKITUU
KaTHOHOB U aHUOHOB  |HEOPTaHMUYECKUX BEIIECTB |aHUOHOBY.
2. IlpakTyeckue 3a1anus Ha
COCTaBJICHUE YPABHEHHUM PEAKIIUI
obHapyxeHust kKatuoHos [-VI
TPy U aHUOHOB, B T.4. B
MOJIEKYJISIPHOM Y HOHHOU
dopmax.
7.2 |OGHapyxeHne Uccnenosath 1. Ilpaktuueckas pabota OK 01
OpPraHWYECKUX BEIECTB|KAaueCTBEHHBIE PEAKIIUU «KayecTBeHHbIE peakuy Ha
OT/IENTbHBIX KJIACCOB C |OPraHUYECKHX COSAMHEHUH |OTAETbHBIE KJIACChl OPraHUUeCKUX
HCIIOJIb30BaHUEM OTJIETIbHBIX KJIACCOB BEIIIECTBY.
KaueCTBEHHBIX 2. llpakTdeckue 3a1anus Ha
peakumii COCTaBJICHUE KaYECTBEHHBIX
peaxuuii oOHapyKEHUS
OpraHUYEeCKUX COEAMHEHUI.
Il |IIpuxnagnoii Moay.ib
8 |Pa3zmen 8.1 OuenuBath nocjeacTeus |3amura Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuwei npogeccuoHAIbHOU
NPOU3BOJACTBEHHOH |MIPOM3BOJACTBEHHOI AesITeJIbHOCTH)
JAesITeJIbHOCTH AesiITeJIbHOCTH YeJI0BeKa ¢
yeJioBeKa MO3UIUH IKOJTOTHIeCKOM
0e3onmacHoCTH
XuMmus B OBITY U OnenuBats nocnencteus  |Keiic (c yaerom Oyaymieit OK 01
MPOU3BOACTBEHHOMN OBITOBOM U po¢eCCHOHATBHON OK 02
IEeITEeIbHOCTU MPOU3BOJACTBEHHOMN JIeSITEIILHOCTH ). OK 04
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Moayas / Paznen /

Ne Tema Pe3yabTar 00y4yeHus OueHo4YHbIE MEePONIPUSTHS OK
yeJIoBeKa NEITEILHOCTHY YEJIOBEKA C OK 07
MO3UIINI 3KOJIOTrNYeCKOM
0e30macHOCTH
9 [Pa3nmen 9.1. HNuTepnperupoBarh 3ammura yyeOHo-
HUccaenoBanue u XHMHYECKHe NMPoecchl 1 |HCCIeI0BATENbCKOI0 NMPOEKTa
XHMHMYECKMH aHAIM3 |fIBJIeHHUs B Ouocdepe (c yueTrom Oyayuei
00beKkTOB OMochepsnl npodgeccnoHaNbHOM
JeATeJIbHOCTH)

9.1 |OcHoBsl naboparopHoii | BeimonasaTs mosweii uka | 1. [Ipaktudeckas padota OK 01
MPAKTUKHU B SKCIEPUMEHTAIBHOTO «OCcHOBBI Ta0OPATOPHOI
poeCCHOHATBHBIX HCCIEI0BaHU C MPAKTUKN .
nabopaTopusx COOJTIOICHHEM TTPaBUI 2. TumnoBble pacueTsl 1Mo

0e30macHOTo OOpaIleHus C  [TeMaTHUKE SKCIIEPUMEHTA.
BEIIIECTBAMU U 3. 3aga4yn Ha BEIYUCIICHHUE
J1a00paTOPHBIM CPEIHETO 3HAYCHUS
o0opyoBaHUEM IKCIIEPUMEHTAJIBHBIX JIAHHBIX,
MTOTPEITHOCTH.
4. TIlpencraBnenue pe3yibTaToB
AKCIIEPUMEHTA B Pa3InYHOM
dbopwme (Tabnuia, rpaduk, OTYET,
JTOKJIa, TIPE3CHTAITH).

9.2 |Xumunueckuii ananmu3  |MccaenoBath xumuueckuii | 1. Tect «CBoiicTBa 1 cocTaB OK 01

1po0 BOIBI COCTaB MpoO BOJIBI BOJIBIY. OK 02
2. 3amanne «Xumnueckuii cocras [OK 07

BO/JIbl, THII BOJIBI U CIIOCOOBI €€
IIPUMEHEHUD (C
UCIOJIb30BaHUEM HOPMATUBHBIX
JIOKYMEHTOB).

3. IlpakTHKO-OpUEHTHPOBAHHbBIE
TEOPETUYECKHE 3aJaHNs Ha
COCTaB BOJIbI M CITOCOOBI
BBIPKEHUS KOHIIEHTPAIMNA U
nepecyeT KOHLEHTpaIuii (¢
MCTIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. IlpakTuueckas padbora
«OmnpeneneHue KeCTKOCTH BOJAbI
U CIIOCOOBI €€ YCTPaHEHUS».
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Mopnyas / Paznea /
Tema

Pe3yabTar 00y4yeHus

OueHoYHBIE MEPONIPUATHS

OK

9.3

XUMUYECKUH KOHTPOJIb
KauecTBa MPOJAYKTOB
MUTaHUS

Hccnenosats XuMUUeCKUN
COCTaB MPOJYKTOB MUTaHUS

1. Tect «Oprannyeckue u
HEOpPraHUYECKUE BEIIECTBA,
BXOJISIILIME B COCTAB IPOIYKTOB
MIUTaHUS.

2. IIpakTHKO-OpUEHTHPOBAaHHbIE
3a/1aHus 110 KYJIMHAPHOU
TEeMaTHUKe.

3. IlpakTuueckas pabora
«HMccnenoBanne NpoyKTOB
NUTAHUS HAa HAJIM4YKE YTJIEBOIOB
(Myka, TBOpOT, MOJIOKO, HOTYpT)
Ha HaJIM4ue yIJIeBOA0B (Kpaxmal,
IJII0K03a, caxapo3a)».

OK 01
OK 02
OK 07

9.14

XYUMUYECKUH aHau3
po0 MOYBHI

HccnenoBath XMMHUYECKUN
cocTaB MPOO MOYBEI

1. TecT mo TeMe «XUMHYECCKUN
COCTaB HEOPTaHUYECKHUX U
OpPraHUYECKUX YIOOPEHUII».

2. 3aganne «B3anMOCBsI3b
cOoCTaBa MOYBEI, TUII ITIOYBHI U €€
Ha3HAYCHHS Y.

3. [IpakTrueckas paboTa
«O0HapyKCHHE HEOPTAaHMICCKUX
npuMecei B Ipo0ax MOYBbI».

OK 01
OK 02
OK 07

9.5

Hccenenoanue
00bekTOB Onochepbl

HccnenoBaths XUMHYECKHUIA
COCTaB 00BEKTOB OHOCHEPHI
Ha TIpUMepe MPOTYKTOB
MTATAHUS, BOJIBI U TIOYBHI

YueOHO-ucCciIe10BaTEeILCKII
IIPOEKT B 00JIACTH UCCIICIOBAHUS
00BEKTOB OHOCHEPHI.

OK 01
OK 02
OK 04
OK 07
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TEMATUYECKHWH IIAH
y4eOHOMN TUCIIUTUIAHBI « XUMUS
s crienranbHoctert 33.02.01 dapmarnus,
34.02.01 Cectpunckoe Aeno,
31.02.03 JIabopaTopHas AMAarHOCTHKA

[MPUJIOXXKEHHUE

| cemecTp
Jlekumuu
Ne Ha3BaHue Tembl KosiunvectBo
4acoB

1. | Crpoenue atoma u nepuoanyeckas cucrema .M. Menaeneesa. 2

2. | XuMHuecKasi CBS3b. 2

3. | Knaccudukanus v TUIIBI XUMHUYECKUX PEAKIIH. 2

4. | DneKTpoIuTHYEeCKas JUCCOIHAIIHSI. 2

5. | Knaccudukarus, HOMEHKIaTypa U CTPOECHUE HEOPTaHUYECKHUX 2
BCIIECTB.

6. | DH3UKO-XUMHYECKHE CBOMCTBA IMMPOCTHIX BEIIECTB. 2

7. | ®U3NKO-XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB 2
HEOPTraHUYECKUX BEIIECTB.

8. | ®UBMKO-XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB 2
HEOPTaHWYECKUX BEIIECTB.
Bcero 16

IIpakTHUYecKkue 3aHATHS
Ne Ha3Banue TeMbl KosauuecTBo
4acoB

1. | Ctpoenue aTroma. XMMHYECKasi CBA3b. 2

2. | Ilepnogmdeckasi cucTeMa XUMHYECKUX AJIEMEHTOB 2
JI.1. Menneneena.

3. | Tumsl XUMHUYECKUX PEAKITUH. 2

4. | OKHCIIUTETbHO-BOCCTAHOBHUTEIILHBIE PEAKITHH. 2

5. | Peakuuu rugponmsa. 2

6. | KontponsHas padota 1 «CtpoeHue BeriecTBa 1 XUMUYECKHE 2
peaKIumy.

7. | Knaccudukarus, HOMEHKIATypa U CTPOCHHE HEOPTAaHMYECKUX 2
BEIIECTB.

8. | CrolicTBa METANIOB U HEMETAJLIOB. 2

9. | ®u3NKO-XMMUYECKHE CBONCTBA HEOPraHUYECKUX BEIIECTB. 2
Bcero 18
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Il cemecTp

Jleknuu
Ne Ha3BaHue Tembl KouauuecTBo
4acoB

1. | Ilpou3BoICTBO HEOPTraHUYECKUX BEIIECTB. 2

2. | Knaccudukanus, CTpoeHuE 1 HOMEHKJIaTypa OpraHuueCcKuX 2
BEIIECTB.

3. | IlpenenbHbIE YIIEBOIOPOIBI. 2

4. | HemmpenenbHBIC M apOMAaTUYECKHUE YTIIEBOJOPOIBI. 2

5. | Kucnopoacoaepxkaiiyue coeJuHECHHMS. 2

6. | A3oTcojiepxkaniue CoOeMHEHHUS. 2

/. | Kimaccudukaiysi 1 0cOOEHHOCTH OPTaHMYECKUX PEaKIIHil. 2

8. | buooprannyeckue COeIMHECHHS. 2

9. | IIpon3BOACTBO OPTraHUIECKUX BEIIECTB. 2

10.| Kunetnyeckre 3aKkOHOMEPHOCTH MPOTEKAHUS XUMUYECKHAX 2
peaKIui.

11.| TepmoarHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS 2
XUMHUYECKUX PEaAKIIH.

12.| IucniepcHbie cucTeMbl U (haKTOPhI UX YCTOWYMBOCTH. 2

13.| BeinosHeHHEe TUMIOBBIX pacueToB U 00pabOTKa TAHHBIX. 2

14, Xumudeckuii aHajau3 mpoO BOIbI. 2

15.| Xumudeckuii KOHTPOJIb KaueCTBA MPOAYKTOB IMUTAHMUSI. 2

16.| Xumudeckuii aHaJIM3 IPO0 MOYBEIL. 2

17 UccnenoBanne 00BEKTOB OMOCHEPHI. 2
Bcero 34

IIpakTUyeckue 3aHATHS
Ne Ha3Banue TeMbl KosuuecTBo
4acoB

1. | IIpon3BoICTBO HEOPTAaHUIECKUX BEIICCTR. 2

2. | KontpomnbHas padota 2 «CBoiicTBa HEOPTaHUYECKUX 2
BEIIECTBY.

3. | Knmaccuduxarus, ctpoeHrne 1 HOMEHKIIATypa OpraHUuYeCKUX 2
BEIIECTB.

4. | l'enetndeckasi CBSI3b MEXKIY KJIACCAMU OPTaHUYECKHUX 2
COECIMHEHUM.

5. | Iloydenwne 3THICHA M M3YYCHHUE €T0 CBOMCTB. 2

6. | OpraHnyeckne BEIIeCTBa B )KU3HEACATEIIPHOCTH YEIOBEKA. 2

7. | KonTtponpHas padota 3 «CTpyKTypa U CBOHCTBA OPTaHUYECKUX 2
BEIIIECTBY.

8. | Onpenenenre 3aBUCUMOCTH CKOPOCTH PEAKITUHU OT 2
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KOHIICHTPAIMH PEAarupyroyX BEIIECTB.

XUMHYECKOE PABHOBECHE.

10.

W3ydenne BIUSHUS pa3NIudIHbIX (PAKTOPOB HAa CMEIICHHE
XUMHUYECKOTO PAaBHOBECHSL.

11.

KontposnbHas pa6ota 4 «CKOpOCTh XMMHYECKOU PEAKIIUK U
XUMHUYECKOE PABHOBECHEY.

N

12.

JlucnepcHble CUCTEMBI M (JaKTOPHI UX YCTONYHMBOCTH.

13.

[IpuroToBiieHHE paCTBOPOB.

14,

I/ICCJIGI[OBEIHI/IG JUCIICPCHBIX CUCTCM.

15,

KonTpoarHas padota 5 «JlucriepcHBIe CHCTEMBIY.

16.

O6H3py>K€HI/I€ HCOPTaHNYCCKHNX KATUOHOB 1 dHMOHOB.

17,

AHaIuTHYECKHE PCAKIIMU AHHMOHOB.

18.

O6H3py>K€HI/I€ OpraHUMYCCKUX BCIUICCTB OTACJIBbHBIX KJIACCOB.

19.

KauecTBeHHbIC pCaKkrn Ha OTACIBHBIC KJIACChl OPraHNYCCKUX
BCIICCTB.

NINININININININ

20.

Xumusi B ObITY ¥ POU3BOACTBEHHOM JIEATEIIBHOCTH YEJIOBEKA.

21,

3amura Keica.

22,

OcHOBBI JTA0OPAaTOPHON TPAKTUKH.

23.

Hpe,Z[CTaBJ'IGHI/IG PE3YJILTATOB SKCIICPUMCHTA.

24,

XUMHUYCCKHHN aHAIU3 MPOO BOJIBI.

25.

Onpenenenne )KeCTKOCTH BOJBI M CITIOCOOBI €€ YCTPaHECHUS.

26.

XHUMHYECKAN KOHTPOJIb KAYECTBA MMPOAYKTOB TUTAHMUSL.

217,

I/ICCHCI[OBEIHI/Ie IMPOAYKTOB IIMTAHMA HAa HAJIMYHNC YIJICBOJOB.

28.

XYMMHUYECKHI aHAJIKU3 MPOO MOYBHI.

29,

OG6HapyXKeHHEe HEOPTAaHMYECKUX ITPUMEcei B Tpo0ax MOYBHI.

30.

HccnenoBanne 00beKTOB OHMOChephl.

31,

3ammra npoeKTa.

32,

HccnenoBanue npupoIHOro 00BEKTA.

NINININDINDINDINININDINDINDININ

Bcero

(@]
D

KouncyabTanuu

Ha3zBanue TeMbl

KoandecTBo
JacoB

OO61re BONpoChl XUMHUU: CTPOEHUE, KiaccupuKaus,
HOMEHKJIaTypa, CBOMCTBA, MOJIy4YeHUE U PUMEHEHHE OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX COCIMHEHUHN.

2

OO6mIre BOpOChl XUMHUU: CTPOEHUE, KIaccuduKaIus,
HOMEHKJIaTypa, CBONCTBA, OJIYYCHUE W MPUMEHEHHE OCHOBHBIX
OPraHUYECKUX COCAUHECHUMN.

OOHapy)eHne OpraHUYeCKUX U HEOPTAaHNUECKUX BEIIECTB
OTIEJIbHBIX KJIACCOB C UCIIOJIb30BAHUEM KaUYE€CTBEHHBIX
peakiuu

Bcero
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HpOMe)KyTO‘lHaH aTrecranusa

KoaundecTBo
No Ha3zBanue TeMbl
4acoB
1. | Dk3ameH 6
Bcero 6
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