MunuctepcTBo 3ApaBooxpanenus PoctoBckoit obnacTu

rocyJIapCTBEHHOE OIOIKETHOE
npodeccuoHalibHOE 00pa3oBaTesibHOE YUpekIeHre POCTOBCKOM 001acTu
"Taranporckuii METUUMHCKUN KOJUISIK"

PABOYASI IPOTPAMMA OBIIEOBPA3OBATEJBHOI
YYEBHOI TACIUATIINHBI

oy 07 XUMUs

CrnenuajbHOCTh: CECTPUHCKOE [1eJ10
®opma 00y4YeHHUsA: OUHASA

2023



PACCMOTPEHO: YTBEPKAEHO:

Ha 3aceaHyt [IUKIOBOM KOMACCUH samaupegfOpa 1o yueGHol pabore
ITpotokon Ne £P ot A6 242023 . 7" A.B. BaspmuTHHA

% OF 2023 .
[Ipencenarens M e

OJIOBPEHO:
Ha 3ace/[aHMH METOIMYECKOI0 COBETA
ITporokon Ne & or LE.462023 .

Metouct @H A.B.YecHOoKkoB

' 4

Paboyas nporpamma o611eo0pa3oBaTeabHON yueOHOH JUCLHAIUTAHEl XUMUS
npensasHadena i peanusanuu [IIICC3 CITO wa 6Gase OCHOBHOTO OBIIETO
o0pa30BaHHsA C OJZHOBPEMEHHBIM IIOJNYYCHHEM CpEIHEro OOINEro 0Opa3oBaHMS.
PaGouas nporpamma paszpaboraHa ¢ y4eToMm:

- Tpebosanuii PI'OC cpeanero obmero obpasoBaHus (YTBEPXKISHHOIO
npukasoM Munucrtepcrsa oOpazoBanus U Hayku Poccuu ot 17 masg 2012 roma Ne
413);

- IIpuxaza MunucrepcrBa IlpocBewmenus Poccun or 12.08.2022 Ne 732,
3apeructpupoBadHoM B Munrocte PO 12.09.2022 Ne 70034 «O BHecenuu
usMmenenuit B @I'OC cpennero obiiero o6pa3soBaHus], yTBEPIKAEHHBIH PUKA3OM
MunoOpHayku Poccuu ot 17.05.2012 No 413»;

= @I'OC cpennero npogeccuoHanbHOr0 00pa3oBaHMs [0 CHEMAaTbHOCTH
34.02.01  «Cectpunckoe peno», ¢opma oOydenus: ounas (IIpukas
Munnpocsemenus PO or 04.07.2022 roma Ne 527, 3aperucTpdpOBaHHbIA B
Mumniocte P® 29.07.2022 Ne 69452);

- DenepanbHoit  obpazoBarensHoi  mporpammel  COO  yTBEpIK/IEHHOM
[Tpukazom Munnpocsemenus PO Nel014 or 23.11.2022 r., 3aperucTpupoBaHHbIii
B Mustocte P® 22.12.2022 r. Ne71763;

- [Ipumepnoii paGodeil mporpaMMel 00IICOOPA30BATENBHON MUCIMIIUHBL
«Xumus» s npodecCHOHaNbHBIX  00pa3oBaTENBHBIX — OpraHU3alui,
YyTBepKJeHHOH Ha 3acefaHunm CoBeTa IO OLIGHKE COMACPXKAHWUS M KavyecTBa
npuMepHBIX  paboyux mporpamm  o0wIeo0pa3oBaTeNbHOr0 M COLMANBLHO-
TYMaHUTAPHOrO [MK/IOB CPe/Hero NnpodeccroHanbHOro obpaszosanus [IpoTokon
Ne 14 ot «30» HOs16ps 2022 T.

Opranusanus-paspaGorunk: © I'BIIOY PO "TMK"

PaspaboTunk

Weanosa H.B., npenopasarens ['bIIOY PO "TMK"

PeuensenTsoi:

Tenem A. J1., nouent xadeups «Mamuroctpoenue» [T (Gumuan) AT TY B
Taranpore, KaHAUIAT XUMUUECKUX HAYK;



Conep:xanue

[losscHuTENIBHAA 3alIMCKa

1. O01as xapakTepucTHKa paboueit mporpaMmbl yueOHOU 4
JUCITUTUTIHBI XMW,
1.1. MecTo IUCUUIUIMHBI B y4eOHOM IUTaHEe: MPUHAIEKHOCTD 4
yueOHOW AMCUMIUIMHBI K mpeameTHou obmactu PI'OC
COO, k obmeodpazopatenbHoMy ukiy [ITCC3
1.2. [lenu u nnaHupyemble pe3yabTaThl OCBOCHUS 4
JUCHUTUTUHBI
1.2.1. | lenu u 3a1aun y4eOHON AUCITUTLIMHBI 4
1.2.2. | JINYHOCTHBIE pE3yIbTATHI 4
1.2.3. | MeTtanpenMeTHbIE Pe3yJIbTAaThI 5
1.2.4. | IlpenmeTHbIE PE3YJIbTATHI. 8
2. ConepxaHue y4eOHOM AUCITUTIITUHBI 11
2.1. O06beM yueOHOM TUCITUTUTMHBI 11
2.2. Conepxxanue y4eOHOU TUCIUTLTNHBI 12
2.3. Tematnyeckoe naaHUPOBAHUE YIEOHOUN TUCHUIIIMHBI 28
3. YcaoBus peam3ai NporpaMMbl 31
3.1. MartepuanbHO-TeXHUUYECKOE 0OecriedeHre yueOHou 31
JUCITUTUTHBI
3.2. Nudopmarmonnoe odecrnieueHue yueOHON TUCIUIUIMHBI. 31
4. KonTpoms 1 orieHka pe3yibTaToB OCBOSHUS YUeOHOM 32

JUCIHITIIMHBI




1. O0mas xapakrepucTuka pado4yeid nporpaMMbl 0011e00pa30oBaTeIbLHOM
AUCUMILTHHBI XUMHUS.

1.1.MecTO0 AMCUMIUIMHBI B Y4eOHOM IIaHe: NPHHAMJICKHOCTH Y4eOHOI
JTUCHHUILINHBI K npeaMeTHOMI odJ1acTH PdProcC COO, K
o0meodpazoBarensHomy nukiay IHIICC3

O6mieobpazoBarenbHas ydyeOHas muctumuimHa OY .06 Xumus oTHOCUTCA K
0011e00pazoBaTeILHOMY y4eOHOMY HUKITY ITICC3 CpEIHETO
npodecCHOHaIbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUs C
MOJIy4YE€HHUEM CpeJHero oo1iero oopazoanus ¢ yuerom tpedoanuii ®I'OC CIIO u
npodust mpodecCUOHAIBHOTO 00pa3oBaHus.

N3yuenne oOuieodbpasoBarenbHoi ydeOHo aucimmummabl OVY][.06 Xumus
TECHO CBSI3aHO C TaKMMU JUCHMIUIMHAMU, kKak Dusuka, buonorus, ona onupaercs
Ha Kypc XMMUH, U3YYEHHBIM B OCHOBHOU IIKOJIE.

1.2. Ilenu u mIaHnupyeMble Pe3yJibTAThl OCBOCHUS] TUCHUILTHHBI
1.2.1. e u 3a1a4u TUCHMUILIMHBI:

@opMHUpOBaHUE Yy CTYACHTOB XHUMHUYECKOM COCTaBIIAIOIIEH €CTECTBEHHO-
HAay4HOM KapTUHbI MHMpAa KaK OCHOBBI NPHUHATHSA PELIEHUN B >KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYALUAX, OTBETCTBEHHOI'O ITIOBEICHMS B IPUPOJHOU CpeLIe.

3agaun JUCIHUIIINHEI:

— copMUpOBaTh NOHMMAHUE 3aKOHOMEPHOCTEH NPOTEKAHUS XMMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPY’KAIOLIEN Cpele, ETOCTHOM HAyYHOU KapTUHBI MHPA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— Ppa3BUThb YMEHHUS TMPOBOJUTH pacyeThl MO XHUMHUYECKUM GopMylIaM H
YPaBHEHUSM XHMMUYECKMX PpEaKUuMd, IUIaHUPOBATh U  HHTEPIPETHPOBATH
pe3ynbTaThl XUMUYECKUX IKCIIEPUMEHTOB;

— c(popMUPOBAaTh HAaBBIKM IPOBEICHUS XUMUYECKUX HKCIEPUMEHTAIbHBIX
UCCJIEJOBAaHUN C COOIIOIEHNEM NTpaBUIl 0€30I1aCHOr0 OOpallleHUs ¢ BEILECTBAMU U
71a00paTOPHBIM 000PYIOBAHUEM;

— pa3BUTh YMEHHs aHAJIU3UPOBAThH, OLICHUBATh, IPOBEPATHh HA JOCTOBEPHOCTH
1 000011aTh HH()OPMALIUIO XUMHUYECKOTO XapaKTepa U3 pa3iInyHbIX HCTOUHUKOB;

— chopMUpOBaTh YMEHHUSI IPOTHO3UPOBATH MOCIEACTBHSI CBOECH NEATEIbHOCTH
Y XUMUYECKUX MPUPOAHBIX, OBITOBBIX U IPOU3BOICTBEHHBIX IIPOLIECCOB;

— c(popMUpPOBATh NOHUMAHUE 3HAUUMOCTU JTOCTHKEHUN XUMUYECKON HAYKU U
TEXHOJIOTH JIJIs1 pa3BUTHUS COITUATBHON U TPOU3BOACTBEHHOM cdep.

1.2.2. JIn4HOCTHBIE pe3yJIbTATHI

JIP1 CdopMUpPOBAaHHOCTh TPAXAAHCKOW TMO3ULMK  OOYyYaromerocss Kak
aAKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHICKOTO 0011IecTBa
JIP 14 Oco3nanue TUIHOTO BKJIaa B IOCTPOCHUE YCTOMYHBOTO OYAyIIEro



JIP 27 ChopMHUPOBAaHHOCTh 3KOJOTHYECKOW KYJIbTYpPbI, MOHUMAaHHE BIUSHUS
COLMAJIbHO-D)KOHOMHUYECKUX TMPOLECCOB HA COCTOSIHUE MPUPOJHONW M COLMAIBbHOU
Cpelibl, 0CO3HAHKE II100aJIbHOTO XapaKTepa IKOJIOTrHYECKUX NpodiieM

JIP 29 AKTHBHOE€ HENMPHUATHE ACUCTBUM, MPUHOCAILINX BPE OKPYKAIOIIEN Cpeie

JIP 30 Ymenue IIPOTHO3UPOBATH HeOIaronpusTHbIC DKOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX TEHUCTBUMN, TPEIOTBpAIATh X
JIP 34 Oco3nanue LIEHHOCTHU HAy4YHOU JeSITEILHOCTH, FOTOBHOCTD

OCYILIECTBIIATh NMPOEKTHYI0 U MCCIEA0BATEIbCKYIO AEATEIBHOCTh UHANBUIYAJIBHO
U B Ipynme

1.2.3. MeTanpeaMeTHblIe pe3yabTaThl

OBnaneHNe YHUBEPCATHLHBIMU yU€OHBIMH MIO3HABATEILHBIMH ICHCTBUSIMU:

1. 0a30BbIC JIOTHYECKUE JCHCTBUS:
- CaMOCTOSTENIbHO  (OPMYJIMPOBATh W aKTyaJIM3UPOBATh  MPOOJIEMY,
paccMaTpuUBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYILIECTBEHHBINM MPU3HAK WJIM OCHOBAHUS [JIi CPAaBHEHMS,
kiaccudukanuy u 0000IIeHMS;
- ONpeNeNiaTh UETu JEATeIbHOCTH, 3ajJlaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHIKEHHUS,
- BBIABJISITh 3aKOHOMEPHOCTM UM MPOTUBOPEUUS B  paccMaTPUBAEMbBIX
SIBIICHUSX
- BHOCUTb KOPPEKTHUBBI B  JCATEJIBHOCTb, OIIEHUBATh COOTBETCTBUE
pPE3YyIAbTATOB 1IEJISIM, OLICHUBATH PUCKHU MOCIEJACTBUM €SI TEILHOCTH;
- pa3BUBATh KPEATUBHOE MBIIICHUE TP PEIICHUH KU3HEHHBIX MPOOIIeM;

2. 0a30BbIC HCCIEI0BATEIbLCKUE IEHCTBUS:
— BJIAJCTH HaBbIKAMU y4eOHO-HCCIIeI0BATENbCKON u MMPOEKTHOU
NeATEeIIbHOCTH, HAaBBIKAMU pa3pelieHus npooiem;
- CIIOCOOHOCTh ~ M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJI0B
pelIeHUs MPAKTUYECKUX 3a]1a4, MIPUMEHEHUIO Pa3IUYHbIX METOJIOB IMO3HAHKS;
- OBJAJICHUE BUJAMHU JESITEIBLHOCTH IO TMOJYyYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINHA, TPEOOPA30BAHUI0O W TPUMEHEHHUIO B Pa3IMYHBIX Yy4eOHBIX
CUTYyaIUsIX, B TOM YHCJIE TIPU CO3/IaHUM YUEOHBIX U COLIMAIbHBIX MTPOCKTOB;
- dbopMUpOBaHME HAYYHOTO THUMAa  MBIIUICHUS, BJaJeHUE  HAaydHOU
TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHITUAMHU U METO/IAMU;
- CTaBUTh M (OpMYJIHUPOBATh COOCTBEHHBIE 3a7a4yd B 0Opa3oBaTEIbLHOMN
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYalUAX;
- BBIABJISITh MPUUYUHHO-CIICJICTBEHHBIE CBSI3M M aAKTyallM3UPOBaTh 3ajadvy,
BBIJIBUTaTh THUIIOTE3y €€ PENICHUs, HaXOAUTh ApPryMEHThI ISl JOKa3aTeJIbCTBA
CBOMX YTBEPXKJCHHI, 3a/1aBATh APAMETPbl U KPUTEPUH PEIICHUS;
- AHAJIM3UPOBATh TIOJYYEHHBIE B XOJE€ PEIICHUS 3aJlaud Pe3yJbTaThl,
KPUTHUYECKU OLEHUBATH UX JOCTOBEPHOCTbH, MPOTHO3UPOBATH U3BMEHEHUE B HOBBIX
YCIOBUSIX;
- JaBaTh OIICHKY HOBBIM CUTYAITUsIM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;



— pa3pabaThiBaTh IJIaH PEIICHUsI MPOOJEMBbI C YYETOM aHalln3a UMEIOUINXCS
MaTepHalbHBIX U HEMAaTepUAIIbHBIX PECYPCOB;
— OCYUIECTBJIATH 1I€JICHANPABIECHHBIN MOUCK MEPEeHOCca CPEJCTB U CIOCOO0B
JEHCTBUS B MPOPECCUOHATBHYIO CPENY;
— YMETh MEPEHOCUTHh 3HAHUS B TO3HABATENbHYIO U IMPAKTUYECKYI0 00JacTu
KHU3HEJCATEIILHOCTH;
— YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;
— BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUruHaAIbHBIE MOAXObl U PEIICHHUS;
— CTaBUTH MPOOJIEMBI U 3a7a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUS;

3. pabora ¢ uHpopMmaImei:
— BJIa/IETh HABbIKAMU MOJTy4YeHUs! HHPOPMAIIMU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEJIbBHO ~ OCYIIECTBJISITH ~ MOWUCK,  aHaM3, CHUCTEMAaTU3aluilo |
MHTEpHpEeTalnio HHHOPMALIMK Pa3IMYHBIX BUJIOB U (DOPM MpPECTaBICHUS;
— co3ZaBaTh TEKCThl B pa3JIMYHBIX (opMarax ¢ YYETOM Ha3HAYEHUs
uHbOpMallMl W  LEJNEeBOM ayAUTOpHUH, BbIOWpas ONTHUMAIbHYIO (GopMmy
NPEICTaBICHNUS U BU3yaIU3aliy;
— OLIEHHUBATh JOCTOBEPHOCTH, JETUTUMHOCTHh MH(POPMAIIUU, €€ COOTBETCTBHUE
MPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;
— UCIIOJIb30BaTh  CpeACTBA HMHGOPMAIMOHHBIX W KOMMYHHKalIMOHHBIX
TE€XHOJIOTUI B PEIIEHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3aad ¢ coOntofeHueM TpeOOBaHWU HSPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHUEHBI, pecypcocOepeKeHusl, TMPaBOBBIX UM  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;
— BJIQJI€Th  HaBBIKAMU  pacHo3HaBaHUs W 3allUThl  WMH(OpMALHUH,
UHGOPMaIMOHHON 06€30MaCHOCTH JTUYHOCTH.
OBnaneHue yHUBEpCAIbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSMU:

4. oOuieHue:
— OCYUIECTBJISATh KOMMYHUKAIIMK BO BCeX chepax >KU3HU;
— pacno3HaBaTh HeBepOalbHbIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COLIMATIbHBIX 3HAKOB, PAcMO3HaBaTh MPEANOCHUIKA KOHGIMKTHBIX CHUTyallMd u
cMSTr4aTh KOHQIHUKTHL;
— BJIQ/IETh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS U B3aUMOICUCTBUS;
— apryMEHTUPOBAHHO BECTU JHUAJOr, YyMETb CMAr4aTbh KOH(IUKTHBIC
CUTYalINH;
— Pa3BEpHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHUSI C HCMOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

5. COBMECTHAs NEATEIbHOCTD:
— MOHMMATh U UCIOJIF30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAMBUAYAIbHON
paboThI;
— BBIOMpATh TEMATUKy M METOJAbl COBMECTHBIX JCHCTBUI C ydyeToM OOIIMX
WHTEPECOB M BO3MOXKHOCTEN KAXKJOTO WJIEHA KOJUIEKTUBA;
— OPUHUMATh 1€l COBMECTHOM  JAESITETbHOCTH, OpPraHU30BBIBaTh U
KOOPAVMHUPOBATh JEUCTBUS IO €€ JIOCTKEHMIO: COCTABIIATH IIAH JIEUCTBUM,
pacrpenenatb pojdd C y4eTOM MHEHUH YYaCTHHKOB OOCYXJaTh pe3yJbTaThl



COBMECTHOH paboThI;
— OLICHHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXXJOT0 yYaCTHUKAa KOMaH[bl B
001l pe3ynbTaT o pa3pabOTaHHBIM KPUTEPUSIM;
— npejaraTb HOBBIE IPOEKTHI, OLEHUBaTh MJEU C [O3ULUU HOBU3HBI,
OpPUTHHAJILHOCTH, TPAKTUYECKON 3HAUUMOCTH;
— KOOPAMHHUPOBATh M  BBINOJHATH paboOTy B  YCIOBHSX PEANbHOTO,
BUPTYaJbHOI'O U KOMOMHHUPOBAHHOI'O B3aUMOJECHCTBHSI;
— OCYIIECTBIIAATh IO3UTUBHOE CTPATErMUECKOE IOBEJACHUE B PA3JINYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.
OBajieHne YHUBEPCAIBbHBIMU PETYISTUBHBIMU JEHCTBUSAMMU:

6. camoopraHu3anus:
— CaMOCTOSITENIbHO OCYIIECTBIISATH MMO3HABATEIbHYIO E€ATEIbHOCTD, BBISBIIATH
po0JIeMBbI, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHOMN
JESITEIbHOCTH U KU3HEHHBIX CUTYAIIHIX;
— CaMOCTOSITEJIbHO ~ COCTaBJATh IUIaH PpEUIEHUs NpoOJIEMBI C  y4E€TOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOUTEHUIH;
— JaBaTh OLEHKY HOBBIM CUTYalLUsIM;
— paciupsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;
— JeNiaTh OCO3HAHHBINA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEllCHuE;
— OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;
— croco6cTBOBaTh (OPMUPOBAHUIO W TMPOSBICHUIO IIUPOKON SPYIUIUH B
pasHBIX O0JIaCTAX 3HAHHWM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb;

7. CaMOKOHTPOJIb:
— JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YIbTATOB LEISM;
— BJAJE€Th HABbIKAMU  [IO3HABAaTEIbHOM  pEQUIEKCMM KakK  OCO3HaHMs
COBEpIIAeMbIX JIEHCTBUH M MBICIUTEIBHBIX TPOILECCOB, HMX PpE3YyJbTaTOB U
OCHOBAaHUM;
— UCIIOJIb30BaTh MPUEMBI pedieKcun sl OLEHKU CUTYalllH, BEIOOpa BEPHOTO
pelIeHus;
— YMETb OLICHMBAaThb PUCKHM U CBOEBPEMEHHO IPUHMMATh PELIEHUS MO HX
CHI)KEHHUIO;

8. 3MOLMOHAJIbHBIN UHTEIUIEKT, IPEANoJIararomuil cOpMUPOBAHHOCTD:
— CaMOCO3HaHUS, BKJTIOYAIOIIETO CIOCOOHOCTH NOHUMATh CBOE
HYMOLIMOHAIIBHOE COCTOSIHME, BUJETh HAMpPABICHHUS Pa3BUTUSA COOCTBEHHOM
IMOLIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;
— CaMOpPETYJIUPOBaHMsI, BKIIOYAIOLIETO CAaMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTb 3a CBO€ IOBEJEHHUE, CIOCOOHOCTh AaJaNTHPOBATHCI K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
— BHYTPEHHEN MOTHUBALIMY, BKIKOYAIOIIEH CTPEMIIEHUE K JOCTHIKEHUIO LIEIH U
yClexy, ONTUMH3M, MHHUIMATUBHOCTh, YMEHHUE ACHCTBOBATh, MCXOMAS M3 CBOMX
BO3MOKHOCTEH;



— SMIATHH, BKJIIOYAIOMIEW  CIMOCOOHOCTh  TMOHMMATh  SMOIMOHAIbHOE
COCTOSIHUE JIPYTMX, YYUTBIBaTh €ro IpH OCYIIECTBICHUHM KOMMYHHKAIIWH,
CHOCOOHOCTB K COYYBCTBUIO M COTIEPEKUBAHUIO;
— COLMAIbHBIX  HABBIKOB,  BKJIIOYAIOMIMX  CIOCOOHOCTh  BBICTpaMBaTh
OTHOIICHUS C APYTMMHU JIOAbMH, 3a00TUTHCS, MPOSIBISATh UHTEPEC U pa3pellaTh
KOH(JIUKTHI;

9. mpunsTHE ce0s U APYTUX JIOACH:
— NPUHUMATD ce0sl, MOHNUMasi CBOU HEAOCTATKU U IOCTOMHCTBA;
— NPUHUMATh MOTHBBI U apTYMEHTBI APYTUX JIIOEH MpH aHaIN3e pPe3yIbTaToB
NesITeTbHOCTH;
— NpU3HABaTh CBOE MPABO U MPABO APYTUX JIIOJEH HA OMIUOKY;
- pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € TIO3UIMH JIPYTOro YEIOBEKA.

1.2.4. IlpenmeTHbIE pe3yJibTaThI.

TpeboBaHusl K IpEeIMETHBIM pe3yJIbTaTaM OCBOEHHMS YINIyOJEHHOro Kypca
XMMHHU JOJDKHBI BKIIIOYaTh TPEOOBaHUS K pe3ybTaTaM OCBOEHMsI 0a30BOTO Kypca
Y JIONIOJTHUTENIBHO OTPAXKaTh:

1.  cpopMupOBaHHOCTb NPEJICTABICHUNA: O MaTepUaIbHOM E€IMHCTBE MHpA,
3aKOHOMEPHOCTSX M II03HABAEMOCTH SIBJIEHMM NPUPOIBI; O MECTE M 3HAYECHUHU
XUMHH B CHCTEME €CTECTBEHHBIX HAayK M €€ POJU B OOECHEUYEHUH YCTONYMBOTO
pa3BUTHUS YEJIOBEUECTBA: B PEIICHUU MPOOIEM HKOJIOTMUECKOM, IHEPreTHUECKON U
NUIIEBOM 0€30MaCHOCTH, B PAa3BUTHHU MEAMIIMHBI, CO3JaHUH HOBBIX MaTEpHAJIOB,
HOBBIX HMCTOYHHUKOB SHEPIUH, B o0OecneyeHuu palMOHAIIBEHOTO
IPUPOJIOTNIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJlI0oBEeKa, a TakKe DSKOJOTMYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY
3l0POBBIO U IIPUPOJHOU CPENE;

2.  BJIAJEHUE CHUCTEMOM XMMHMUYECKHX 3HaHMH, KOTOpass BKJIIOYAET:
OCHOBOIIOJIATralole TOHATUS (JAONOJHUTEIBHO K CHUCTEME IMOHATHH 0a30BOro
YPOBHS1) - U30TOIbI, OCHOBHOE U BO30YKJIEHHOE COCTOSIHUE aTOMa, THOpUIM3aLus
aTOMHBIX OpOWTaneil, XUMHUYecKas CBA3b («O» U «JI-CBSI3b», KpaTHBIE CBS3H),
MOJIIpHasi KOHILIEHTpauus, CTPyKTypHas (opmyna, u3oMmepus (CTpyKTypHas,
reomerpuyeckas (LIUC-TPaHC-U30MEPHsI), TUIIBl XUMHUYECKUX peakuui (romo- u
reTeporeHHble, 00paTUMble U HEOOpaTUMBbIE), PACTBOPHI (UCTUHHBIC, JUCTIEPCHBIC
CUCTEMBI), KPUCTAJUIOTHAPAThI, CTENEHb JAMCCOLUMALNH, 3IJIEKTPOIU3, KPEKUHT,
pUPOPMUHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHMMAaHUS NPUYMHHOCTU M CUCTEMHOCTH XHWMHYECKHX
SIBJICHUI, COBPEMEHHBIE MPEJCTABIEHUS O CTPOEHUM BEIIECTBA HA aTOMHOM,
MOJIEKYJIIPHOM W HaJMOJIEKYJISIPHOM YPOBHSX; MPEICTABICHUS O MEXaHU3Max
XUMUYECKUX PEAKUUN, TEPMOJNHAMUYECKMX U KUHETUYECKUX 3aKOHOMEPHOCTSIX
UX TPOTEKaHUs, O XHUMHUYECKOM pAaBHOBECUH, JAHUCIEPCHBIX CHUCTEMAX,
(aKkTOJIOTHYECKUE CBEIEHHUSI O CBOICTBaX, COCTaBe, MOJyYEHUU U OE30M1acCHOM
UCIIOJIb30BaHUU BAKHENIINX HEOPTaHUYECKUX U OPraHUYECKUX BEUIECTB B OBITY U
OPAKTUYECKOM  JI€ATEIbHOCTH  YEJIOBEKa; OOIMX  HAYYHBIX  [PUHIMIIAX
XMMHMUYECKOTO TMPOM3BOACTBA (Ha MpUMEpE IPOU3BOJCTBA CEPHOM KHUCIIOTHI,



aMMHaKa, MeTaHoJIa, TepepaboTKu HEPTH);

3. chOopMUPOBAHHOCTb YMEHHUN BBISBIATH XapaKTEPHbIE NPU3HAKU U
B3aMMOCBSI3b M3YYEHHBIX NOHSATHW, NMPUMEHATH COOTBETCTBYIOLUE MOHATHUS IMPU
ONMCAaHUH CTPOCHUS U CBOWCTB HEOPraHWYECKUX M OPraHUYECKHX BELIECTB U HX
MIPEBPAILECHNN; BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUW C TOHATUSMHU U
NPEACTABICHUSIMHU JIPYTUX MPEIMETOB i 00Jjiee OCO3HAHHOIO TMOHUMAHUS U
OOBACHEHMS] CYUIHOCTM MAaTe€pUajbHOTO €IMHCTBA MHpPA; HUCIOJIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHUS ISl OOBSICHEHUS W MPOTHO3UPOBAHUS SIBIICHUH,
MMEIOIINX €CTECTBEHHOHAYYHYIO ITPUPOAY;

4.  chopMUPOBAHHOCTH YMEHHUN WCIIOJIH30BATh HANMEHOBAHUS XUMUYECKUX
COCIMHEHUN MEXIYHAPOAHOIO COK3a TEOPETUYECKOM W TMPHUKIAJIHOW XHUMHUHA U
TPUBUAIIGHBIE HA3BAaHUS BEIIECTB, OTHOCSIIIMXCA K M3YYEHHBIM KJaccam
OPTAaHUYECKUX W HEOPTaHWYECKUX COCIUHEHUN; HCHOJIb30BaTh XHUMHUYECKYIO
CUMBOJIMKY JJI COCTaBJIeHUsI (OPMyYJ HEOPTraHUYECKUX BEUIECTB, MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BepHYThIX, COKpAIlEHHBIX M CKEJETHBIX) (opmys
OpPraHMYECKHUX BEIIECTB; COCTAaBISATh YPAaBHEHUS XUMHUYECKUX pEAKUUNA U
pacKpblBaTh MX  CYHIHOCTb:  OKHCJIHMTEJIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHA
MOCPEJICTBOM COCTaBJICHUS JJIEKTPOHHOIO OallaHca 3THX peakUui; peaxkiui
MOHHOTO OOMEHa NYyTEeM COCTABJIICHHUS WX TOJIHBIX M COKPAIIeHHBIX HMOHHBIX
ypaBHEHUH; peakiuil TUAPOIN3a, PEeaKIMil KOMIUIEKCOOOpa3oBaHusl (Ha IpUMepe
TUIPOKCOKOMILJIEKCOB IIMHKA ¢  QJIFOMUHUS); TOJTBEPXKIAaTh XapaKTEpHbIC
XMMHUYECKUE CBOMCTBA BELIECTB COOTBETCTBYKOIIMMM OSKCIIEPUMEHTAMU U
3aMUCSIMUA YPABHEHUN XUMHUYECKHUX PEAKLINM;

5. chopMUPOBAaHHOCTh YMEHHH KIaCCHU(PUIIMPOBATh HEOPTAaHUYECKUE W
OpTraHWYECKHE BEIIECTBA W XUMHYECKHE PEAKIIUH, CAMOCTOSTEIHLHO BBIOWPATh
OCHOBAaHUS U KPUTEPUU ISl KIACCU(DUKAIIUU N3YIAEMBbIX XUMUYECKHX OOBEKTOB;
XapaKTepU30BaTh COCTAaB M Ba)KHEHIIME CBOMCTBA BEIIECTB, NMPUHAMICKAIINUX K
OnpeNeyeHHbIM KJlacCaM U TpYMIaM COEAUMHEHUH (MpOCThble BEIIECTBA, OKCHIIbI
THUIPOKCUIIBI, COJIM;  YIJIEBOJOPOJIbI, MPOCThie AGUPBL, CHOHUPTHI, (EHOIBI,
aJbJIETUIbl, KETOHBI, KAPOOHOBBIE KHUCIJIOTHI, CIOXKHBIE IPUPDI, KUPBI, YTIEBOJIBbI,
aMUHBbI, aMUHOKHCJIOTBI, O€JKH); MPUMEHSATh 3HAHMS O COCTaBE€ U CBOMCTBax
BEIIECTB Uil  DKCOEPUMEHTAJIbHOM  MPOBEPKM  TMIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX PEaKUUMd U IPOTHO3UPOBAHUS
BO3MOKHOCTEHN UX OCYIIECTBIICHHUS;

6.  chOopMUPOBAHHOCTh YMEHUH TONTBEPKIATh HA KOHKPETHBIX MPUMEpax
XapakKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCTMHEHHM OT
KPAaTHOCTH M TUINA KOBAJIEHTHOM CBSI3U («O» U «I-CBS3W»), B3AUMHOTO BIIUSIHUS
aTOMOB ¥ TPYNI aTOMOB B MOJEKYJaX; a TaKXKe OT OCOOECHHOCTEHW pearn3aruu
Pa3IMYHBIX MEXaHU3MOB MTPOTEKAHUS PEAKIUN;

7. chOpMUPOBAHHOCTb YMEHUH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB

8. (B OCHOBHOM WU BO30Y)XJI€HHOM COCTOSSHUM) W HWOHOB XHMHMYECKHX
saneMeHToB 1—4 nepuonoB Ilepmogmueckoit cuctemsl . M. MenaeneeBa u ux
BAJICHTHBIE BO3MOHOCTH, UCITOJIb3YS TOHATHS «8», «p»,  «-DIEKTPOHHBIC»
opOuTan, SHEPreTUUYECKUE YPOBHU; OOBICHATH 3aKOHOMEPHOCTHU HW3MEHEHUS



CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH COCTUHEHHM MO Mepruoaam u
rpyIam;

9.  BlajgeHWE CUCTEMOM 3HAHUM O METOJAX HAYYHOIO NMO3HAHWS SIBICHUUN
MPUPOJIBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX M YMEHHUSIMHU NPUMEHSTH ATU
3HaHUS TPU HKCICPUMEHTAIBLHOM MCCIIEJOBAHUU BEUIECTB M JJIsi OOBSCHEHUS
XUMUYECKUX SIBJICHUI, UMEIOIINX MECTO B IPUPOJE” NPAKTUUECKON AEATEIbHOCTH
YEJI0BEKA U B IOBCETHEBHOM KU3HH;

10.  chopMUpOBAaHHOCTH YMEHUN MPOBOJUTH pPACUEThl MO XUMUYECKUM
dbopMynaM U ypaBHEHUSM XMMHUYECKUX PEAKIMN C UCMOJIb30BaHUEM (DU3MUYECKUX
BeIMYMH (Macchl, 0oObeMa Tra3oB, KOJIMYECTBA BEILIECTBA),, XAPaKTEPUIYIOIIUX
BEILECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUYEThl MO HAXOXKICHHUIO XUMHUYECKON
(dbopMyIbl BEIIECTBA; pacyeThl Macchl (00beMa, KOJIUYECTBA BEIIECTBA) MPOIYKTa
peakluH, €clIM OJHO M3 HCXOJHBIX BELIECTB JAaHO B BHUAE pacTBopa ¢
ONpeeICHHOM MacCOBOM /10J€il pacTBOPEHHOTO BEIECTBA WU JaHO B M30BITKE
(MMeeT MpUMEcH); pacdyeTbl MacCOBOM WM OOBEMHOW JOJM BbIXOJA MPOAYKTa
peaKIMK; pacyeThl TEII0BOro 3P dekra peakiiuii, 00beMHBIX OTHOIICHH ra30B;

11. chopmupoBaHHOCTb yMEHUH MPOrHO3UPOBATH, AHAJIU3UPOBATH M
OLICHUBATh C MO3UIUN HKOJOTMYECKON O€30MacHOCTU MOCIENCTBUS OBITOBOM M
MPOU3BOJCTBEHHON JEATETLHOCTH YEJIOBEKa, CBA3AHHOM ¢ mepepadoTKoi
BEILIECTB; MUCIOJIb30BAaTh MOJIYYEHHbIC 3HAHUS JIJIS1 IPUHATUS TPAMOTHBIX PELICHUN
npo6JieM B CUTYalUsX, CBSI3aHHBIX C XUMUEH;

12.  cpopMUpPOBAaHHOCTH yYMEHHMHA  CaMOCTOSITENIbHO  IUIAHUPOBAThb U
IPOBOJUTh XUMHUYECKUNA SKCIEPUMEHT (MOJy4YEHHME M HU3Y4YEHHE CBOWCTB
HEOPraHWYEeCKUX W  OPraHWYeCKHX  BEIIECTB, KAYECTBEHHBIE  pPEAKLUHU
YIIEBOAOPOAOB PA3JIMYHBIX KJIACCOB U KHCIOPOJCOAEPKAIIMX OPraHUuYECKHX
BEIECTB, pEUIEHHE  JKCIEPUMEHTAJIbHBIX  3aJa4 [0  PacrnO3HABAHMIO
HEOPTaHUYECKUX U OPTaHUYECKHUX BEIECTB) C COOMIOJEHUEM MPaBUl OE30MaCHOTO
oOpaleHusi ¢ BellecTBaMU M JabOpaTOpHBIM 000pynOBaHHEM, (HOPMYIUPOBATH
eI HCCIENOBaHUS, MPEJOCTaBIsATh B pa3idyHOM (QopMe pe3ysbTaThl
DKCHEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX I0CTOBEPHOCTD;

13.  chopMupOBaHHOCTh YMEHUN OCYIIECTBISATH Li€JICHANPABICHHBIA MOUCK
XUMHUYECKON MHGOpMAIK B PA3TUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeacTBa MaccoBod uH@opManuu, cetb WHTepHET U Apyrue),
KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HMH(POpMaIuio, rnepepadaThiBaTh €€ U
WCITOJIb30BaTh B COOTBETCTBUU C IMIOCTABICHHON yueOHOU 3a1aueii;

14.  chopMupoBaHHOCTh yMEHUW OCO3HABATh OMACHOCTh BO3JECHCTBUS Ha
JKUBBIE OPraHU3Mbl OIPEAEIICHHBIX BEIIECTB, IOHUMAas CMBICI IOKa3aTess
npeaeabHON JOMYCTUMOM KOHIIGHTpAIlMH, M TOSICHATh Ha MpHUMepax CHOCOObI
YMEHBUIEHUS W MNPEIOTBPAIICHHUS HMX BPEAHOIO BO3JCHCTBUS Ha OPraHHU3M
YeJI0BeKa
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2. Conep:xkanme yuyeOHou qucuunianabl OY/1.07 Xumus

2.1. O0beM y4eOHOM QM CUMILIIMHBI

Buna yuyeOHoii padoThI

Oo0BeM yacoB

Teopernueckue 3aHsATUS 88
[IpakTHUecKue 3aHATUS 34
CamocrosiTenpHas paboTa 10
B TOM unciie npakTuyeckas HoAroTOBKa 25
OK3aMeH 6

Hroro 128
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2.2. Conepxanne yueoHoii mucuumiaunabl OY .07 XUMHUSA

= Koabl
g ;E = % JIMYHOCTHBIX
S 3 = S « | Pe3yibTaros,
HaumeHnoBanmue Conep:xxanue y4eOHOro MaTepualia, JadopaTopHbie padoThl, @ z A= g | dopmupoBanu
pa3esioB U TeM NPaKTHYECKHe 3aHATHS, CAMOCTOSITe/IbHAS Pa0oTa oOyqaromuxes | = > E E lg 10 KOTOPBIX
2 g e S crnocoocTByer
c = G 3J1eMeHT
© NMPOrpaMMblI
Paznen 1.0prannyeckasi Xumms 48 10 6
Tema 1.1 Conep:xanue y4e0HOro MmarepuaJia:
Teopusi crpoenusi | [Ipeamer opranuveckoid xumum. CrtpoeHue aroma yriepoma.| 2 | 0,25
OPraHM4YecKHuX Banentneie  cocrosiHus ~— atomMoB  yriiepoaa.  Kiaccuduxanus
COeTUHEHHUH OPraHUYECKUX COoeIuHEeHUU. M30Mepuss OpraHuyecKux COECHUHEHUM.
THUIBI XUMUYECKUX PEAKIIMI B OPraHUYECKONU XUMUH.
Tema 1.2. Coaep:xxanue yue0HOro MmaTepuaJjia: 2 10,25
IlIpeaeasHble I'omonornyeckuit  psax  aankaHoB. Homenknarypa, wusomepus, JIP 27, JIP 29
YIJIEBOJIOPO/bI. O0COOEHHOCTH CTPOEHUS, CTIOCOOBI MOTy4YeHUsI. XUMHUYECKUE CBONCTBA U
AJIKaHBbI. NpUMEHECHUE AKaHOB. [{uknoankanel. [IoHATHE O HANPSIKEHUU LUKIIA.
IlonydeHnue, CBOMCTBA.
IIpakTuueckoe 3ansaTue 1. Crpoenne atoma yriepoaa. BaneHtHsie 2 1025
COCTOSIHUS aTOMOB yriepoja. Knaccudukaius opraHudeckux
coequnenuii. M3omepust Ctpykrypabie opmyinsl. [loctpoeHue
n3oMmepoB Ha3zBanus mnpenenpHbIX yriieBoAoOpopoaoB Pemenue 3amau
Ha HaXO0XAeHUE POopMyJibl Ta3000pa3HOT0 YTIEBOAOPOAA 1O €ro
IJIOTHOCTH U MacCOBOM J0JI€ 3JIEMEHTOB B HEM.IIpenenbHbie
YIJIEBOIOPO/bl B MEAUIIMHE
CamocrosiTtesibHas padora 1 0,5
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Temal.3.
ITHJIEHOBbIE U
JMEHOBBIE
YIJIEBOIOPOAbI

Conep:xanue y4e0HOro MmarepuaJia:

1. Aaxkenbl. Homenkimarypa. CTpykTypHass M NPOCTPaHCTBEHHAas
nzomepusi. CriocoOwl monyuenus. IIpaBuno A.M. 3aiineBa. CtpoeHue
ankeHoB. dusnueckue cBOWCTBA. XMMHUYECKUE CBOMCTBA AJIKEHOB.
Peakunyn mnpucoenuHEHUs: TUAPUPOBAHUS, T'HAPOraJOr€HUPOBAHMS,
ruaparanuu, rajorennposanus. [Ipasuno B.B. MapkoBHukoBa u ero
aneKTpoHHOE 0b6ocHOBaHue. Peakiust Barnepa. [IpyuMmeHneHre aakeHOB B
MEJIMLIMHE.

0,25

JIP27, JIP29

2.  AJKaJaHeHBbI.

Knaccudukanusa. OcoOEHHOCTH 3JIEKTPOHHOTO M MPOCTPAHCTBEHHOTO
CTPOCHHUSl COMpPSDKEHHBIX AueHoB. Homenknarypa. Peakmum 1.,4-
npucoeauaenus. [lomumepusanus nueHoB. OCHOBHBIE MOHSTUS XUMHU
BBICOKOMOJICKYJIIDHBIX ~ COCIMHEHWI HAa  NpUMepe  NPOJIYKTOB
HNOJMMEpHU3AIMH aJIKEHOB, aJKaJWEHOB M MX TaJOTEHIPOU3BOIHBIX.
MoHomep, HOJMMEp, CTENEHb MOJUMEpPU3ALUH, CTPYKTYPHOE 3BEHO.
[Tonatue o  crepeoperyimsipHblx  monuMmepax.  llomudTunes,
HOJIMIIPOIIMIICH, UX CBOMCTBAa U nmpuMeHeHue. Kayuyku. Bynkanuzanums
Kayuyka. Pe3una u 500HUT.

0,25

JIP27, JIP29

IIpakTnueckoe 3aHsATHE 2. AJIKEHBI U AJIKA/IMEHbI.

Pemienne ynpakHEHUWH 10 HA3bIBAHUIO AJIKEHOB U AJIKAJUEHOB,
COCTaBICHUIO (HOPMYT MX HM30MEPOB M TOMOJIOTOB, OCYIIECTBIIEHHUIO
nenovek mnpeppamieHuii. DOopMyJibl COEIMHEHUN, HCHOJIb3YEMbBIX B
MEJMIIAHE

0,25

CamocrosiTesibHasi pabora 2

0,5

Tema 1.4.
AJIKMHBI.
AlleTHJIEHOBBIE
YIJI€BOAOPOAbI

Conep:xanue y4e0HOro MmarepuaJia:

1.  AJKHMHBI.

['omonoruyeckuid psia, HOMEHKIATypa, n3oMepus alkuHoB. CTpoeHue
arieTuyieHa M Jpyrux ajakuHoB. CrocoObl momyuyeHus. XUMHUYECKHe
cBoiictBa. OCOOEHHOCTH peakUWd MNPHUCOSAUHEHHS 1O TPOHHOU

0,5

JIP27
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yriepoa-yriepoaHoit  cBs3u.  Peakumsi KydepoBa.  IlIpaBuio
MapKOBHMKOBa NPUMEHHUTENIBHO K ajlkuHaMm. KHCIOTHBIE CBOWCTBA
anknuHoB. Oxwucnenue ankuHoB. Peakums 3enuHckoro. lIpumeHeHwue
AJIKWHOB B MEJMIIUHE.

IIpakTHyeckoe 3aHsATHE 3. AJIKUHBI. AlneTujieHOBbIE
yIJIeBOJOPOAbI.

Pemenue ynpakHeHUH MO HAa3bIBAHUIO ATKUHOB, COCTaBICHHUIO (DOPMYI
MX U30MEPOB U TOMOJIOTOB.

0,5

JIP 30

CamocrosiTesibHas pabora 3

0,5

Tema 1.5.
ApoMaTH4yecKue
YIJI€eBOAOPOAbI

Conep:xanue y4e0HOro MmarepuaJia:

1. ApoMaTnyeckue YrjaeBOJ0PO/bI

Crpoenue OeHn3osia. XuUMHYECKHE CBoWcTBa OeH3ona. Peakmuum
ANEKTPOPUIBHOTO 3aMEUIEHUs: TaJOreHUPOBAHKE, AJKWIMPOBAHUE,
HUTPOBAHHE, cylb(pupoBaHue. Peakuun TUAPUPOBAHUS U
NpUCOEANHEHUA XJIopa K 6en3ony. ['omonoru 6ensona. Homenknatypa.
Oco0EHHOCTH XMMHYECKHUX CBOWCTB TOMOJIOTOB OeH3oisia. BzammHoe
BIIMSIHUE aTOMOB Ha MPUMEpPE TOMOJIOTOB OeH3oja. OpueHTanus B
peakuusax snekrpoduiabHoro 3amemieHus. Opuentantsl | u 1l pona.
[Ipumenenue U mosiydyeHUe apeHOB MeENMUMHCKHE  mpenaparhl Ha
OCHOBE apOMATUYECKUX YIJIEBOJAOPOJIOB.

0,5

JIP27
JIP29

Tema 1.6.
I'mapoxkcuiabHbIE
coeIUHEeHHUS

Conep:xanue y4e0HOro MmarepuaJia:

1. IlpeaenbHbIe OTHOATOMHBbIE  MHOTOATOMHBIE CIIUPTHI.
Knaccudukanus cnupTroB DNEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHHE
TUAPOKCUIIBHON  Tpynmbl. MeXMOJNEKyJIsIpHas BOJOpPOAHAs CBA3b.
N3omMepusi, HOMEHKIATypa NpPEAeNIbHbIX OJHOATOMHBIX CIHPTOB.
XYMMHUYECKHE CBOMCTBA QJIKAHOJIOB: KUCJIOTHO-OCHOBHBIE, 3aMEIICHMUS,
JNEeruapaTaluy, OKHUCJIEHHUs, BOcCcTaHOBieHUsA. (CnocoObl MNOMy4YeHUs
cnupToB. OTaenbHbIE TPEACTABUTENIM AJIKAHOJIOB: METAHOJ, 3TAaHOJL.
XUMUYECKUE CBOMCTBA, MPUMEHEHUE OAHOATOMHBIX MU MHOTOATOMHBIX

0,5

JIP 30
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CIIMPTOB B MCAHIIMHC.

2. ®eHoJ1. 2 0,5 JIP27
DNEeKTpOHHOE M MPOCTPAHCTBEHHOE CTpoeHue (eHona. Bzaumuoe
BJIMSHUE APOMATHYECKOTO KOJbLA W TUAPOKCUIBHOM TPYIIIIHL.
XuMHueckre  cBoicTBa  (peHona:  OpoMUpOBaHHE, HUTPOBAHHE,
o0pa3oBaHWE OKPAIICHHBIX KOMILJIEKCOB C MOHOM Fe'* . Ilpumenenue
(dheHoa ¥ ero MPON3BOTHBIX B MEITUIIUHE.
I[IpakTnyeckoe 3aHsaTHEe 4. ApoMaTH4YecKHe YIJIeBOAOPOAbL. | 2 0,5
I'mapokcwibHbIE COeTMHEHUS.
Pemenue ynpakHeHUH MO HAa3bIBAHUIO ATKUHOB, COCTaBICHHUIO (DOPMYI
UX U30MEPOB M T'OMOJIOTOB, OCYILIECTBICHUIO LEMOYEK MPEBPALICHUM.
CBoiicTBa ()eH0JIa U ero NPOU3BOAHBIX KaK AaHTHCENTUKOB
CamocrosiTtesibHasi padora 4 0,5
Tema 1.7. Conep:xanue y4e0HOro MmarepuaJia:
AJbaeruabl 1 1. AJnbaeruabl 1 KeTOHBI. 2 0,5 JIP29
KEeTOHBI. ['omonoruyeckuid  psAx  alpJErHIOB.  OJIEKTPOHHOE  CTPOCHHE
KapOOHWIbHOW Tpynmbl. M3omepuss W HOMEHKJIATypa ajibJICTHIOB.
XUMHUYECKHE CBOWCTBA aJIbJIETUIOB. PEaklny OKWCIICHUS aJIbJIETHJIOB.
KauecTBeHHble peakuuy Ha albACTHAHYIO rpymnmy. Peakuuu
MOJUKOHJeHCcauu.  [IpuMeHeHrMe W = TOJNYy4YEeHUE  alIbJIETU/IOB.
I'omonornueckuii psn keToHOB. M30MepUsi 1 HOMEHKJIATypa KETOHOB.
XuMHn4eckrue cBOMCTBa. [I[puMeHeHNEe U TOJTyYEHHE KETOHOB.
Tema 1.8. Conep:xanue y4e0HOro MmarepuaJia: 1
KapoonoBbie 1. KapOGoHoBbIe KHCJIOTHI M UX IPOU3BOIHbIE 2 0,5 JIP28
KHMCJIOTHI U MX [IpenenbHbIE OJHOOCHOBHBIE KAapOOHOBBIE KHUCIIOTHI. DJEKTPOHHOE H
NMPOU3BOIHbIE IIPOCTPAHCTBEHHOE CTPOCHUE KapOOKCHUITLHOM TPYIIIIHL.

MexXMOoeKyIsipHble BOJOPOAHBIE CBSI3U  KapOOKCWJIBHBIX  TPYMII.
XuMu4yeckue  CBOMCTBa  KapOOHOBBIX  kucior.  OOpa3oBaHue
(GYHKIIMOHATBHBIX MPOM3BOAHBIX KapOOHOBBIX KHUCHOT. CrocoObl
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IMOJIYUYCHMUA Kap6OHOBBIX KHCJIOT. KaD6OHOBBIC KHWCJIOThI B MCAUTTMHC

2. Caoxnbie 3¢pupbl. CrpoeHHe, HOMEHKIATypa, H30MEpHUs.
CriocoObl MOJTy4YeHUsI CIIOXKHBIX A(PUPOB. XHUMUYECKUE CBOICTBA U
OPUMEHEHUE CIOXKHBIX 2¢upoB. JKuUpbl Kak CIOXHbIE 3(PUPHI
IJIMLIEPUHA. 3aBUCUMOCTh KOHCUCTEHLIMM JKUPOB OT MX COCTaBa.
XHUMHUYECKUE CBOMCTBA XUPOB: TMAPOIU3, OMBUIEHUE, THIPUPOBAHHE.
Comu kapOOHOBBIX KHCHOT. Mputa. CrnocoObl MOJIydeHHUS COJIEH.
XUMHYECKUE CBOMCTBA COJIei KapOOHOBBIX KUCIIOT: TUIPOIN3, PEAKIIUU
HMOHHOTO 0OMeHa. Dbupbl B MEIUITMHE

0,5

IIpakTnyeckoe 3anstue S.

Kucaopoacoaep:xammue coeuHeHUs.

HccnenoBanne  CBOWMCTB ~ KUCJIOT,  OCYLIECTBIEHHME  LIENOYEK
IPEBPALICHUN, OTPAXKAIOIIMX F€HETUYECKYIO CBSA3b MEXY U3yUEHHBIMU
KJacCaMM OPraHMYECKHX BELIECTB, COCTaBJI€HUE (POPMYJ H30MEPOB U
rOMOJIOTOB KapOOHOBBIX KHCIOT. Kucnopoacoaepkaniie COeIMHEHNUS B
MEIUIIHHE.

0,5

CamocrosiTesibHas padora 5

0,5

Temal.9.
YriaeBoabl

Conep:xkanue y4eOHOT0 MaTepHaJa:

JIP29

1.YraeBoasbt

Knaccudukanus yraeBomoB. Monocaxapuabl. buomorndeckass podb
yraesoaoB. Crpoenue u onrtudeckas uzomepus. Popmynsl Puiiepa u
Xeyopca Uil H300pa)K€HMsI MOJIEKYJ MOHocaxapuaoB. [roko3sa.
CrpoeHnue, Qpusnueckue CBONCTBA, TAyTOMEpHUs. XUMUYECKUE CBOMCTBA
TJIFOKO3BI: PEAaKUUHU 110 AJBJCTUAHOW TpyIIE, PEaKIMH IVIFOKO3bl Kak
MHOTOaTOMHOTO CIMPTa, Pa3jIMyHbIe TUIBI OpokeHus. PpyKTo3a Kak
n3oMep TUOKO3bl. [leHTO3bl. BiMsHME yIVIEBOJIOB Ha OpraHu3M
YEJIO0BEKA C MEAMIIMHCKOW TOYKHM 3PEHUA. YTJIEBOJbI B MEIMIHUHCKUX
mpenaparax

0,5

2./Incaxapunsl. Iloamcaxapuabl. CTpoeHHE M XUMHYECKHE CBOMCTBA

0,5

JIP28
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caxapo3bl. Jlakro3a u ManbTo3a Kak H30Mepbl caxapo3bl. CTpoeHue
MOJIeKYJibl Kpaxmana. dusnyeckue cBoicTBa. buosornueckas poib.
XuMuueckue cBoricTBa kpaxmana. Llemttonosa. Ctpoenue, pusnyueckue
U XMMHYECKHE CBOMICTBa UEUI0N03bl. [loHSATHE 00 HMCKYCCTBEHHBIX
BoJIOKHaX. HaxosxeHue B npupojie 1 OMojioruyeckasi pojib LEJUTI0I03bI.
Y1iieBoJIbl B MEIMIIMHE

IIpakTH4yeckoe 3ansiTtue 6.

YraeBoabl

YhnpaxkHeHuss B~ HAlKWCaHUM  yYPAaBHEHMM,  XapaKTEPU3YIOLIHUX
XUMHUYECKHE CBOMCTBA YTIIEBOJOB

0,5

CamocTosiTenbHas paboTa 6

0,5

Tema 1.10.
AMMWHBI,
AMHHOKHCJIOTHI,
OeJkn

Conep:xanue y4e0HOro MmarepuaJia:

1. Amunbl. Knaccupukauus u nsomepuss amMMHOB. ['omosormueckue
psAAbl  NPEAENbHBIX adu(paTUUYECKUX W apOMaTHMYECKUX aMUHOB,
M30MEPUS M  HOMEHKJIarypa. XUMHYECKHME CBOMCTBA AMHUHOB.
[IpuMeHeHre 1 noJly4YeHue aMUHOB. AMUHOKHCIIOTHI B METMIIMHE

0,5

JIP29

2. AMMHOKHCH0TBI. beaku.

Knaccudukanus u ctpoeHne, HOMEHKIaTypa, ONTUYECKas U30MepHUs oi-
AMHUHOKHUCJIOT.  /IBOMCTBEHHOCTh  KHCJIOTHO-OCHOBHBIX  CBOWCTB
AMUHOKHCIIOT M €€ NpU4uHbL. bunosgpHeie noHsl. IlentunHas cBs3b.
Cunrernueckue BojokHa. [lepBuuHasg, BTOpHYHAsA, TpPETUYHASA W
YETBEPTUYHASI CTPYKTYpbl O€IKOB. XMMHYECKHE CBOWCTBA OEJIKOB:
rOpeHue, eHaTypauus, TUApPOIu3, KaUeCTBEHHbIE (LIBETHBIE) PEAKIUH.
buonornueckue dGyHkimuy 6enkoB U ux 3HaueHue. OOpazoBaHUE COJEi
anmnmHa. bpomupoBanue anwnmHa. OOpa3oBaHuE COJIeW TJMIMHA.
[lonyuenne meanoi conu raunuHa. JleHatypauus Oenka. L[BeTHbie
peakimu 0EIKOB

0,5

CamocrosiTesibHas pabora 7

0,5
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Temal.ll.
A3oTcoaep:xamue
reTepouMKINYECK
He CoeTUHEeHM .
HyxJienHoBbie
KHCJOTBI.

Conep:xanue y4e0HOro MmarepuaJia:

1. Hyk/enHoBbIe KHCJIOTHI.

HyxkiienHoBBIE KMCITIOTBHI KaK MPUPOJHbIE onuMepbl. HykieoTuapl, ux
ctpoenue, AT® u AP, ux B3aUMOIPEBPALIECHUS] U POJIb ITOTO
nporiecca B ipupoje. Ctpoenue JJHK. Paboter @.Kpuka u [[. Yorcona.
Perumikamms JIHK. Ocob6ennoctu crpoenus PHK. Tunet PHK u nx
ounonornueckne QyHkimu. buocunTes Oenka B )KUBOM KIIETKE.

0,5

JIP29

CamocrosiTesibHas padora §8

0,5

Temal.12.
buogornyecku
aKTHBHbIE
coeIMHEeHUs

Conep:xkanue y4e0HOT0 MaTepHaJa:

1. depMeHTHI.

Knaccudukanus, o0COOEHHOCTH CTPOECHHS W CBOMCTB (PEPMEHTOB:
CEJIEKTUBHOCTh U A(PGHEKTUBHOCTb. 3HAYEHHWE HX B OHOJOTUU H
NpPUMEHEHUE B MPOMBINUICHHOCTH. BUTaMuHBI, X KiIaccUUKaAIUs U
o0o3Hauenue. Hopma mnoTpeOneHuss BUTAMUHOB. ABUTaMUHO3BI,
TUIEPBUTAMUHO3bI U TUIOBUTAMUHO3bI, UX NpoduiakTuka. ["opMOHBI.
Knaccudukanus: CTEPOUJIbI, IPOU3BOIHbBIE AMUHOKHUCIIOT,
MOJUNENTUIHBIE U OEIKOBbIE TOPMOHBI. OTIENbHBIE MPEICTaBUTEIN:
ACTPaAuoOJ, TECTOCTEPOH, MHCYJWH, aapeHanuH. JlekapcTBa. Tpymibl
JIEKapCTB: Cynb(pamMuasl (CTPENTONN), AHTUOMOTHKU (TICHUIMILINH),
AHTUNHUPETUKU (aCOUpPHUH), aHAJIBIeTUKU (aHaIbIUH). MexaHuzm
NEUCTBUSI HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToOB, CTPOCHUE MOJIEKYII,
MIPOTHO3UPOBAHME CBOMCTB HA OCHOBE aHAJIM3a XMMUYECKOTO CTPOCHHSI.

0,25

JIP 30

IIpakTH4eckoe 3ansiTue 7.

A3oTcoaep:xaime coeqHennsi. ®epMeHTbI

YpaxHeHUs: B HOMEHKJIAType M u30Mepur. ['omonornyeckue psiibl
npeesbHbIX anupaTHYecKuX U apoMaTuYecKuX aMuHOB. CBolicTBa
aMUHOB HCTIOJIb3yeMble B MenuiiiHe KonTpoabHasi padora mo
pasaeay 1

0,25
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CamocrosiTenbHast padora 9

UToro 48 10 4,5
Pasznen 2. O01mas u Heopranuveckas xumus 744
Tema 2.1. Conep:xanue y4e0HOro MmarepuaJia:
XuMus-HayKa 0 Ctpoenne BemecTBa. BajnentHocTh. Xumuueckue (popmyinbl. 3akoH | 2 JIP1
BellecTBax MOCTOSIHCTBA cocTaBa BemnlecTB. (CrnocoObl OTOOpakKeHHs] MOJIEKYI:
MOJIEKYJIIPHBIE U CTPYKTYpHBbIE (hopMyibl. Macca aToOMOB U MOJIEKYJI.
OTHocuTenpHAasT aTOMHas W MOJIEKyJsipHass Macca. KoaumdecTBo
BEILIECTBA U €IMHHULBI ero u3mepeHus. Yucno Asoragpo. MomnspHas
Macca. 3aKkOH ABOTaJipo U €ero ciaeAcTBUs. MospHbIi 00BEM BELECTB
B Ta3000pa3HOM COCTOSIHMM. PacyeTbl Mo XUMHUYECKUM (PopMmyiam.
CwMmecH BElIECTB.
Tema 2.2. Conepxkanue y4eOHOT0 MaTepuaJia:
Iepunoanuyeckun | 1.CtpoeHue aroma. JlokazaTenbCTBa CIOXKHOCTH CTPOCHHMS aToma. | 2 JIP 14
3aKOH M [Inanerapnas mozaenp atoma J. Pesepdopna. Ctpoenne atoma mo H.
NepruoarYecKas bopy. CoBpeMeHnHble mpeacTaBieHuss O cTpoeHnn aroma. CocraB
cucrema aTOMHOTO #AJIpa: MPOTOHBI U HEUTPOHBI. 130TOIBI U HYKIUBI.
XHMHYECKHUX 2. CtpoeHue 3JIeKTPOHHOM 000/104KM aTOMOB. KBaHTOBBIE yucna: | 2 JIP 14

jemenToB JI.W.
MenaejieeBa B
cBeTe YYeHHUH 0
CTPOCHUU ATOMA

rJ1laBHOE, OpOMTalbHOE, MAarHUTHOE W chnuHoBoe. Pacmpenenenue
AJIEKTPOHOB MO SHEPTETUUECKUM YPOBHSIM, MOJYPOBHIM U OpOUTAIISIM B
COOTBETCTBMM C NPUHIMIIOM HAMMEHBIIEH 3HEPTUH, npuHIunaMm Ilaymm
u npaBwiIoM ['yHaa. DneKTpoHHbIE KOHQUTYPALIUA aTOMOB XUMUYECKUX
JJIEMEHTOB.
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3. Ilepyoauyeckuidi 3aKOH U CTPOeHHME aTOMAa. 3aKOHOMEPHOCTH I
Moznu. CoBpemenHas @opmynupoBka Ilepuoanueckoro 3akoHa.
[lepuonuueckass cuctema u cTpoeHue aroma. DuU3MYecKuid CMBICH
HNOPSAJIKOBOTO HOMEpa JJIeMEHTa, HOMEPOB TPYyINIbl U MEpHOJa.
[lepuonnueckoe HW3MEHEHUE CBOMCTB JJEMEHTOB: paJuyca aroma,
SHEPrUuyd MOHM3ALMH, JIEKTPOOTPUIIATETLHOCTH. [IpuunHbl M3MEHEeHUS
METANTMYECKUX U HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B rpynmnax u
nepuogax. XUMUYECKHUE JIEMEHThI B MEJTULIHE

JIP1
JIP14

IIpakTuyeckoe 3ansitue 1. CTpoenue aroma.
XapaKTepucTruKa 3JIEMEHTa M €r0 COEIMHEHHI MO €ro IMOJIOKEHHUIO B
IIEPUOJNYECKON CHCTEME.

JIPI,
JIP14

CamocrosiTesibHasi padora 1

Tema 2.3.
Crpoenne
BelllecTBa

Conep:xanue y4e0HOro MmarepuaJia:

1. Buael xumuvecko cBsi3u  KoBaleHTHass XMMHU4YECKas CBA3b.
Mexanu3mbl 00pazoBaHus cBs3u. OCHOBHBIE NMapaMeTpPhl U CBOMCTBA
KOBAJICHTHON CBSI3U. DJEKTPOOTPULIATEIBHOCTh U KiaccuUKaIus
KOBAJICHTHBIX CBSA3€H M0 3TOMY NPU3HAKY: IOJSAPHAS W HENOJsIpHAs
KOBaJICHTHbIE CBs3U. Kiaccudukanusi KOBAJICHTHBIX CBS3EH I10
coco0y  TEpeKpbIBaHUS  DJEKTPOHHBIX  opOuTaneit.  Tumbl
KPUCTAJUINYECKUX PELIETOK y BEHIECTB C KOBAJEHTHOM CBA3BIO:

aTOMHasT Y MOJEKyJspHas. Nonnass  cBs3b.  MoOHHBIE
KPUCTAINIMYECKUE PEIIETKM M CBOWCTBA BEIIECTB C TaKUMH
KpUCTAJLJIAMH. Meramnuyeckas CBSI3b. Meranmnuyeckue

KPUCTAJUIMYECKHE PEIIETKH M CBOWCTBA BELIECTB C TaKUMU
Kpuctasuiamu.  Bogoponnas  cBa3b.  Mexanusm  oOpa3oBaHMs
BOJIOPOAHOM CBS3M, €€ KIacCUPUKaLuUsa: MEXMOJIEKyJIsIpHas MU
BHYTPHUMOJIEKYJISIpPHAs. BOAOPOJHBIE CBsA3U. PU3NUYECKHE CBOWCTBA
BEIIECTB C BOAOPOAHOW CBA3BIO. EnmHas npupoaa XHMHYECKHX
CBSI3EH.

JIP14
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2. Kommiekcoo0pa3oBaHmue. KoopaunanuonHnoe YHCJIO
KoMIUIeKcooOpa3oBatensi. BHyTpeHHsis u  BHemHsas — cdepa
KOMIUIeKCOB. HoMeHknaTypa KOMIUIEKCHBIX COCIUHEHUH, UX
3Ha4YCHHE.

Tema 2.4.
Honumepnbl

Conep:xxanue y4eOHOr0 MaTepuasia:

Heopranuyeckue mnoJmMmepsl. Ilommmepsl — mpocteie BemecTsa ¢
ATOMHOM KPHUCTAJUIMYECKOW PELIETKOM: aJUIOTPOIIHBIE BUIOW3MEHEHMS
yraepona (ammas, rtpadur, kapbwn, ¢yIIepeH — B3aUMOCBA3b
ruOpuan3anuu opoUTanell y aToMOB yriiepoja ¢ MPOCTPaHCTBEHHBIM
CTPOCHHEM  aJUIOTPOMHBIX  Moau(uKkaimii); celeH U  TeJIyp
LENOYEYHOro cTpoeHus. [lomumepsl — CI0KHBIE BELIECTBA C ATOMHOM
KPUCTAJUIMYECKON  pPELIeTKOM: KBapl, KpeMmMHe3eM (AMOKCHIHbIE
COEIMHEHUS] KPEMHHUSA), KOPYH/ (OKCUJl QTFOMUHUS) U AITFOMOCUINKATBI
(mozneBble IIMATHI, CIIOJA, KAOIMH). MuUHEpallbl U TOpPHBIE IOPOJIBI.
Cepa muactuyeckas. MuHepaabHOE BOJOKHO — acOecT. 3HaueHUE
HEOPraHWYECKUX MPUPOAHBIX MOJIMMEPOB B (POPMUPOBAHUU OJHOU U3
re0J0rH4eckux 000JI04eK 3eMIH — JINTOCREPHI.

Oprannueckue mnoiauMepbl. CrnocoObl HMX TMONYYEHHS: PpPEaKLIUuu
NOJIMMEpU3alMM M peakuuu  MnojJukoHaeHcauuu.  CTpyKTypsl
MOJIUMEPOB:  JIMHEIHbIE, PAa3BETBIECHHbIE W NPOCTPAHCTBEHHBIE.
CTpyKTypHpOBaHUE MOJUMEPOB: BYJIKAaHHU3ALUsl KaydyKOB, IyOJIEHHE
0eKoB, OTBEPKIECHUE MOJINKOHIEHCALIMOHHBIX ITOJIUMEPOB.
Jaccu(pUKaIus TOJTUMEPOB MO PA3TMYHBIM MPU3HAKAM.

JIP14

Tema 2.5.
JducnepcHbie
CHCTEMbI

Conep:xxanue y4eOHOr0 MaTepuaJia:

JIP14

IlonsiTHe 0 AUCHIEPCHBIX CUCTeMAaX. 3HAUEHUE JUCIIEPCHBIX CUCTEM B
JKMBOW M HE)KUBOM ITPUPOJIE.

0,5

CamocrosiTesibHasi padora 2

0,5

Tema 2.6.
XyuMH4YecKue

Conep:xkanue y4e0HOT0 MaTepHaJa:

1. Kinaccupuxanus XMuMU4eCKHX PeaKIuil B OpPraHNYeCKOr 1

JIP14
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peakuuu

HEOPraHWYECKOW XUMUHU. BEpOsSTHOCTh MPOTEKAHUS XUMUYECKUX
peaKIuu.

2. Tepmoxumuueckue ypaBHeHHs . TerioBoit 3G dhexT
XUMHYECKHUX peakimid. 3akoH ['ecca u ero cieAcTBHsI. DHTPONHUS

3. CxopocTh 1 00paTHMOCTh XMMHUYECKHUX peakuuil. PakTopsl,
BIIMAIOIIME HA CKOPOCTh XUMUYECKUX PEAKIIUN. XUMHUECKOE
paBHoBecue. [Ipunnun Jle [Harense

IIpakTH4yeckoe 3ansiTue 2.

Kunaccudguxanusi 1 CKOPOCTbL XUMHYECKHX pPeaKIuil.

Pemrenne 3a1a4 no TepMOXUMHUYECKUM YPABHEHUSIM U XUMHUYECKOU
KHHETHKE.

0,5

CamocrositesibHasi padora 3

0,5

Tema 2.7.
OxucauTeIbHO-
BOCCTAHOBHUTEJIBLH
ble peaKIuu.
JIEKTPO-
XHMHYeCKHe
MPOoLecChI

Conep:xxanue y4eOHOr0 MaTepuasia:

1. OxkucaNTEeILHO-BOCCTAHOBUTEIbHbIE peakunu. CTereHb
okucieHus. BoccranoBurenn u okucautean. OKUCIeHue 1
BoccTaHoBjeHHE. Kitaccudpukanusi OKUCIUTETFHO-BOCCTAHOBUTEIBHBIX
peakui. MeToasl COCTaBIEHUS YPABHEHUM OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIHM.

2. XuMHYeCKHe UCTOYHUKH TOKA. DJICKTPOJIHbIC TOTEHIIHAIIBI. Psijt
CTaHJIAPTHBIX JIEKTPOIHBIX MOTEHIIMAJIOB. ["albBaHUYECKUE PJIEMEHThI
Y TIPUHIIUTIIBI UX PaOOTHI.

JIP27

3. DJIeKTPoJIu3 PACTBOPOB M PACIIABOB 3JIEKTPOJUTOB. [Iporiecchl,
MPOUCXOSIINE HAa KaTOJE U aHOJIe. Y PaBHEHUS JIEKTPOXUMUUYECKUX
npoueccoB. [IpakTnyeckoe npUMEHEHUE JIEKTPOIIU3a.

JIP 30

IIpakTH4yeckoe 3ansitue 3.

YpaBHeHus 31eKTPOXUMHUYECKUX MPOLECCOB.

PaccranoBka K03UIIIEHTOB METOIOM 3JIEKTPOHHOTO OajaHca B
ypaBHeHUsIX. COCTaBIEHHE CXEM JJIEKTPOJIM3a PACTBOPOB COJICH.

CamocrosiTtesibHast padora 4

0,5
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Tema 2.8.
PacTBOpbI

Conep:xxanue y4e0HOr0 MaTepuaJia:

1. IlonsiTHe 0 pacTBOpAaX.
CniocoObl BbIpa)Ke€HUs KOHILEHTpaluu: PacTBOpUMOCTh BEIIECTB. J0OJIs
PAcCTBOPEHHOTO BEIIECTBA, MOJISIpHAsI.

2. Teopus 3j1ekTpoJMTHYeCKOi Aucconuanum. I'mapoaus. OCHOBHBIE
MTOJIOKEHUS TEOPUH AEKTPOIUTHUECKOHN nuccounannu. Ctenenu
nucconman. CUIbHBIE U CPENHME dIEKTPOJIUTHI. ncconmanus BOAbI.
Bogoponusiii mokasarens. Peakiiu oOMeHa B BOAHBIX pacTBOpax
anekTposuToB. ['uaponus kak oOMeHHbIN nporiecc. HeobpaTumbiii
TUIPOJIM3 OPraHUYECKUX U HEOPTAaHUYECKUX COEIMHEHUI U €ro
3HaueHue. OOpaTUMBbIil ruApPONIN3 coslel. 'naponnu3 opranndeckux
BELIECTB U €r0 3HAYCHUE.

CamocrosiTesibHasi padora S

0,5

Tema 2.9.
OcHOBHBIE
KJIACCHI
HEOPraHMYeCKHX
U OPraHHuYeCKHX
BelleCTB

Conep:xxanue y4eOHOr0 MaTepuasia:

1.Knaccndpuxanus Bemects. Oxcupl. Mx knaccudukanusa. CBoicTBa
KHUCIIOTHBIX, OCHOBHBIX U aM(POTepHbIX OKcu0B. Kucnotsl. Obmme
cBoiicTBa KUCIOT. OCOOEHHOCTH CBOMCTB KOHIICHTPUPOBAHHOMN CEPHOM
1 a30THOM KucaoT. OcHoBanus. Mx knaccudukarus. XuMHuecKue
CBOIMCTBA LIENOYEH U HEPACTBOPUMBIX OCHOBaHUU. AM(pOTEpHBIE
coenunenns. Comm. Knaccudukarms u XuMIUYeCKUEe CBOMCTBA COJICH.

0,5

2. I'eHeTH4YecKasl CBA3b MEXKAY KIACCAMHU OPraHUYeCKUX H
HEOPraHu4YeCKUX CoeIMHEHUM.

I'enetnueckue psapl. CyIIHOCTh T€HETUYECKUX CBSI3EH MEXKITY
KJIaCCaMHU HEOPTaHMYECKUX BEIIECTB. | eHETUUECKHE PALIBI METAIIIIOB
['eneTnueckum psii HEMETAIUIOB. [ €HETUUECKUM PsAJl OPTaHUYECKHUX
COEJIMHEHUN, B COCTAaB MOJIEKYJI KOTOPBIX BXOJUT OJIMH aTOM yTJIepoJia

0,5

IIpakTHyeckoe 3ansitue 4. I'eHeTHYecKHe CBA3M MEXKIY KJIaccaMu
OPraHUuYeCKMX M HEOPraHNYEeCKUX BelleCTB.
CyIHOCTh T€HETHYECKUX CBSA3EH MEXKIY KJIACCAMHU OPTaHUYECKUX U

0,5
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HCOPIraHM4YCCKNX BCUICCTB

CamocTosiTesibHasi padorta 6

Tema 2.10.
X¥MHA METAJJIOB

Conep:xxanue y4eOHOr0 MaTepuaJia:

1.Mertanasl. Ilonoxenne MeTaiioB B NEPUOJMYECKOM CUCTEME M
OCOOCHHOCTH CTPOCHHS WX aTroMOB. DHU3MYECKHE U XUMHUYECKHE
cBoiicTBa MeTayuioB. OKCHUIBI U THAPOKCHABI MeTayioB. OO1iue
crocoObl  monydeHus MetamioB. Koppos3usi meramioB. CrnocoObl
3alllMThI OT KOppo3uH. MeTajuibl B METULIMHE

0,5

JIP 14

2. s-3j1eMeHTbI. p-3jeMeHTbl. JneMeHThl | A-rpynnel. [llenounsie
MeTtauibl. OOIIasi XapakTepucTMKa Ha OCHOBAHHMM TIOJIOKEHHS B
nepuoauyeckor cucreme. [lonyuenue, pusnueckue M XUMUYECKUE
cBoricTBa. [IpupoiHble cOeMHEHNS HATPUS U KaJlKsl, UX 3HAYEHHUE.
DJIEMEHTBI ITA TPYMIIBI. OO6mas XapaKTEepUCTHUKA
HIEJI0YHO3EMEIBHBIX METAJIOB M MarHusi HAa OCHOBAHUU MOJIOKEHUS
B nepuoanyueckor cucreme. Kanpruii. Ero nomydenne, gusnyeckue
U XHMHYECKHE CBOWCTBa, OuWoJIorTMUYecKass poib. Baxneimme
coeuHeHus Kaublus. VX 3HaueHWe M NpUMEHEHUE. AJIFOMUHHIM.
XapakTepuCcTUKa alIOMHUHUS HAa OCHOBAaHUM  IIOJIOKEHUS B
nepuoaudeckor cucreme. [lomyuenue, pu3mveckne M XUMUYECKUC
CBOMCTBA aIOMMHHMS. BakHEWIIMe COEIUHEHMS aJTIOMHUHMS, HX
CBOWCTBA, 3HAUEHUE U NTpuMeHeHue. Kanpunii, Maraui, almoMUHUN B
MEJIMLINHE

0,5

3. d-3nemenTnl. Menb, mMHK. OCOOCHHOCTU CTpPOEHUS aTOMOB d-
sanemenToB (1B-VIIIB rpynm). Meap, IMHK Kak MPOCThIE BEIIECTBA,
ux (Qusmyeckue M XUMUYECKHMe CBoiicTBa. Haxoknenue 3THX
MeTauioB B mpupoje. Mx nonydenune u 3Hauenue. Coequnenus d-
AJEMEHTOB C PA3JIMYHBIMU CTENEHSAMU OKHUCJIEHHUS. XapakTep
OKCHUJOB U TUJIPOKCUIOB 3THX JIEMEHTOB B 3aBUCUMOCTH OT CTEIICHU
OKHCJIEHUS] METAJUIOB. Meb M IMHK B MEJIUIIMHE

JIP 14
JIP 27
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4. d-asementbl. Xpom, Kejae30, mapranen. CBOWCTBAa IMPOCTHIX
BEILIECTB U UX COCTMHEHUMN . XpOM, MapraHel], )KeJIe30 B MEIULINHE

IIpakTuyeckoe 3ansaTue S: «MeTawabn JIP29
Pemenue 3amad no teme: "Metamibl". OCyleCTBICHUE LETIOUEK
MIPEBPAILCHUN, OTPAXKAIOIIMNX FEHETUYECKUE PSJIbI METAJUIOB.
CamocrosiTesbHas padora 7 0,5
Coaep:xxanue yueOHOro MaTepuaJja:
Tema 2.11. 1. Hemerannsl. Bomopoa. Ilonoxenne  HemeTauioB B 0,5
Xumus NEPUOJIMYECKOM CHUCTEME, OCOOCHHOCTHM CTPOEHUSI HMX aTOMOB.
HEMETAJLJIOB DJIEKTPOOTPULIATENIBHOCTh.  biaropoansie  raspl.  DJIEKTPOHHOE
CTPOCHHE aTOMOB OJAaropoJHbIX Ta30B U OCOOEHHOCTH HX
XUMUYECKUX U (U3MYECKUX CBOMCTB. Hemeramibl — mnpocTeie
BEIIECTBA. ATOMHOE M MOJIEKYJISIPHOE MX CTPOEHHE. AJUIOTPOIHUS
HewmeTamibl B MeuiHe
IIpakTH4yeckoe 3ansitue 6.
XHMHYeCcKHe CBOICTBA HEMETAJIOB.
Bonopoa. Bona. OcyiiecTBiieHHe LEIOYEK TPEBPALLECHUN,
OTPaKAKIIUX TeHETUYECKHE PsiJIbl HEMETAJIIIOB
2. T'anorensl. O011as XapakTepUCTHUKA TaJIOTEHOB HA OCHOBAHUU MX 0,5 JIP27
MOJIOKEHUSIT B IEPUOAMYECKOW cuUcTeMe. [‘alloreHbI—poCThie JIP29
BEILIECTBA: CTPOEHUE MOJIEKYJl, XUMHUUYECKUE CBOWCTBA, IMOJIYYECHHUE, JIP 30
npuMeHeHue. BaxkHenmue coeauHeHus rajoreHoB. Mx cBoictsa,
3Ha4Y€HHEe, NIPUMEHEHUE, ONoJornyeckasl posib. XJop, OpoM, Hox B
MEJIMLINHE
IIpakTHyeckoe 3anaTHe 7. XUMHYECKHE CBOMCTBA IAJIOI€HOB. 0,5
[Tonyuenne npumeHeHue OCYIIECTBIECHHUE LIETIOYEK IMPEBPAILCHUM,
OTPaXKAKIIUX TEHETHYECKHE PpsIbl TaJIOreHOB  XUMUYECKHE
CBOMCTBA raJIOT€HOB HCMOJb3YEMBIE B MEAUIIMHE
CamocrosiTesibHasi padora 8 0,5
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3. Xaabkorennl. OOmas XxapakTepuCTHUKa Ha OCHOBAaHUU UX
MOJIOKEHUSI B TMEPUOJIMYECKOM cHucTeMe. XalbKOT€Hbl — IMPOCThIE
BelecTBa. Amorponusi. [lonyuyeHue M mpuMeHeHHe KuUcIopoda U
cepbl. CoeiuHeHus cepbl. XaJbKOT€Hbl B MEJIUIIMHE.

JIP29
JIP 30

IIpakTuyeckoe 3ansaTue 8.

XyMHYeCKHe CBOICTBA XaJIbKOIT€HOB.

Ocy1iecTBieHue LICMOYEK MIPEBPALIEHU, OTPAXKAIOIINX
T€HETUYECKUE PSAJIBI XaJbKOT€HOB

4. JnemenTsl VA-rpynmbl. A30T u ero coenunenusi. CtpoeHue
MOJICKYJIBI a30Ta, €ro (U3NYeCKHWe ¢ XUMUYECKHE CBOWCTBA.
Ammuak. OKcHIbI a30Ta, COOTBETCTBYIOIIME UM KHUCIOTHI, COJIM ATUX
KHCJIOT, CBOMCTBA KUCJIOPOJHBIX COCMHEHUN a30Ta, UX 3HAUYCHUE U
npuMeHeHue. A30T B MpUpoJie, ero ouosioruueckas posb. Dochop u
ero coeauHeHus. buonornueckas ponb dhochopa. CoenrHenus azora
B MEJIUIIMHE

JIP27
JIP29
JIP 30

IIpakTuyeckoe 3ansTue 9.

XHMHYeCKHe CBOMCTBA 3J1IeMEHTOB VA-rpynnsl.

OcyiecTBieHne LIETIOYEK IIPEBPALLEHUN, OTPAKAIOIIUX
T€HETUYECKHUE PsI/Ibl JIEMEHTOB V A-rpyniibl

5. Dnementsl IVA-rpynnbi. O0mias xapakTepucTiKa Ha OCHOBaHUU
UX TIOJIOKEHHsSI B IIEPUOAUYECKOM CHCTEME. YIUIEpOAd M  €ro
amotponusi. CBoMcTBa aJUIOTPOMHBIX MOJIM(DUKALMK yriaepoja, ux
3HaYeHue W npuMeHeHue. OKcuabl M THAPOKCUIBI yriiepoia H
kpemHus. Ix xumuueckue cBoiictBa. CoJii yroJbHOM U KPEMHUEBOM
kucinor. WX  3HaueHMe W IPUMEHEHHE. CuinkaTtHast
MIPOMBIIIEHHOCTb.

JIP27
JIP29

IIpakTuyeckoe 3anstue 10.
XumMuuyeckue CBOMCTBA 3J1eMeHTOB [ VA-rpynnsl.

26




CpoiicTBa a/IOTPONHBIX MOAU(MUKAIUN yriaepoja, WX 3HAUYCHUE H
npuMeHeHue. OKcHIbl U THIPOKCUIBI yriiepoaa U kpemHus. Mx
xumMuyeckue cBorctBa. Coju yroJibHOW U KPEMHUEBOW KHUCIIOT.

CamocrosiTesibHast padora 9 0,5
Tema 2.12. Coaep:xanue yueOHOro MaTepuaJja: 2
XuMuA B JKHU3HH XUMHA ¥ MeTUIMHA 1 JIP27
oomecTna XUMHS ¥ TPOU3BOJACTBO. XUMHUS U SKOJIOTHsI. XUMUS U MEAULINHA JIP29
JIP 30
DK3aMeH
74 15 5,5
Bcero 88 25 10
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2.3.

TemaTnuyeckoe NIAaHUPOBaHUE YUeOHOM JUCHUIITHMHBI
lcemecTp
Pasznen 1. Oprannyeckasi Xumus

Tembl TeoOpeTHYECKUX 3aHATHI

Ne n/m HaumeHnoBaHue pa3aesioB ¥ TeM Ko -Bo
4acoB
Paznea 1.0pranuyeckass XuMus 34
1. Teopus CTpOoEHMS OPraHUYECKUX COESMHEHUN 2
2. AJKaHbI 2
3. AJIKEHBI 2
4, AJIKaJMEHBI. 2
3. AJIKVHBI 2
6. ApoMaTHyeCKre YIrieBOI0POIbI 2
7. [IpenenbHbIE OTHOATOMHBIE U MHOTOATOMHBIE CITUPTHI 2
8. DeHou 2
9. ANbnernabl U KETOHBI 2
10. KapOoHOBBI€ KHCIOTHI U UX IPOU3BOIHBIE 2
11. CnoxHbIe Y3UPBI 2
12. YrieBobl 2
13. Jncaxapuapl 1 oamcaxapuasl 2
14. AMUHBI 2
15. AMuUHOKUCIOTH benku 2
16. HykJIenHOBBIE KHCIIOTBI. 2
17. DepMEHTHI 2
HToro 34
TeMbl NPAKTHYECKUX 3AHATHI 10 OPraHUYECKOM XUMUH
Ne /1 HaumeHoBaHue pa3/iesioB U TeM Ko -Bo
4acoB
1. CtpoeHue aTtoma yriepoja 2
2. AJIKEHBI U aJIKaJMEHbI 2
3. AJIKVHBI. ATIETUJICHOBBIE YTJIEBOAOPOIbI 2
4. ApomaTuyeckue yrieBoaopoasl. [ MIpOKCUIIbHbBIE 2
COEIMHEHHUSI
3. Kucnopoaconep:xamme coeTMHEHNS 2
6. YrieBoasl 2
7. A3zorcoaepxaiue coenuaenus . @epmentsl KoHTpoibHAS 2
pabora o pazueny 1
Hroro: 14
Bcero o qucuuninHe: 48 g4
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Paznen 2. Heoprannmueckasi Xumusi

TeMbl TeOpeTHYECKUX 3aHATHI

Ne n/m HaumeHoBaHue pa3aesioB ¥ TeM Ko -Bo
4acoB

1. CtpoeHue BeniecTna 2

2. Crpoenue atoma 2

3. CtpoeHue 3JIeKTPOHHON 000JI0YKH aTOMOB 2

4. [Tepronnyeckuii 3aKOH U CTPOCHUE aTOMa 2

5. Buapl XxuMuueckoi CBS3U 2

6. Kommiekcoobpa3oBanue 2

7. Heopranndeckue noaumepsl 2

8. Knaccudukanus XUMHIECKUX peaKIi 2

9. TepMOXUMHUYECKUE YPABHEHNUS 2

10. CKOpOCTh M OOPAaTUMOCTb XUMHUECKUX PEAKIINIl 2

11. OKHUCIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU. 2

12. XHUMUYECKUE UCTOYHUKH TOKA. 2

13. DJIEKTPOJIN3 PACTBOPOB U PACILIABOB AJIEKTPOJIUTOB. 2

14. [Tonsitue o pactBopax. CiocoObl BeIpakKeHUS 2
KOHIICHTpAIlM1 PaCTBOPOB.

15. Teopust AIIEKTPOIUTHYECKON AUCcoMauu [ napoamns 2

16. Knaccudukaiys BenecTs 2

17. ['eneTnueckas CBA3b MEXY KJIaCCaMU OPraHUYECKUX U 2
HEOPTaHUYECKUX COEJIMHEHUN

18. Mertasuibl. 2

19. S-3JIEMEHTHI. P-2JIEMEHTHI. 2

20. d-anemenTer. Menb. [luHK. 2

21. d-anemenTnl. XpoM. XKene3o. Mapranerr. 2

22. Hewmeramnel. Bonopos. 2

23. ["asoreHsl. 2

24. XaJNbKOT€HBI. 2

25. OnemeHThl VA-rpynmnsi. 2

26. OnemeHnTsl [VA-rpynimsi . 2

27. XUMUA U MEIULIAHA 2
Hroro 54y
TemMbl NpaKTHYECKHUX 3aAHATHI 10 HEOPraHUYECKON XUMUU

Ne n/m HaumeHoBaHue pa3aesioB ¥ TeM Ko -Bo
4acoB

Paznen 2. O0masi 1 HeOpraHM4ecKasi XuMms 20

1. Ctpoenue atoma 2

2. Knaccudukanmst 1 CKOpoCTh XMMUYECKUX PEaKIi 2

3. YpaBHEHUS 2TEKTPOXMMHUYECKUX MPOLIECCOB 2
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4, ['eneTrnueckue cBsI3U MEXTy KJIacCaMU OPTaHUYECKUX U 2
HEOPTaHMYECKUX BEIIECTB.
5. MeTauinl 2
6. XHUMHYECKHE CBOIICTBA HEMETAJIJIOB 2
7. XHUMHYECKHE CBOMCTBA rajlOreHOB 2
8. XHUMHYECKHUE CBOMCTBA XaJIbKOT'CHOB 2
9. XHWMHYECKHE CBOMCTBA 3JIEMEHTOB V A-rpynisl 2
10. XUMHUUYECKHE CBOMCTBA 3JIEMEHTOB [V A-rpynimsl 2
Hroro: 204
Bcero o HeopraHu4yeckou XMMHH 744
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3. YcaoBusi peaJu3zanuu NporpaMmmbl

3.1. MarepuajibHO-TeXHUYeCKOe o0ecreyeHHe MPOrpaMMbl  y4eOHOH
AUCHUIIMHBI XUMHUSA

Peanuzanus nporpamMmbl y4eOHOM AMCUMILIUHBI XUMHS TpeOyeT HaTUYHs:
y4eOHOTrO KabMHEeTa XUMUU .000pyJOBAaHHOTO:

nepuoandeckon cucremon anmeMeHToB 1. M. Menneneesa;
AIEKTPOXUMHUYECKUM PSIAOM HANPSHKEHUN METAIIJIOB;
Tabunel «PacTBOprUMOCTh coJieil, OCHOBaHUM, KUCJIOT B BOJIEY;
BECAMHM TEXHUYECKHMMU;
pa3HOBECaMU;
AJIEKTPUYECKOM TUIUTKOM;
OaHEH BOJISTHOM;
OTHETYIIUTEIIEM;
CETKaMH METATHYECKUMU aCOECCTUPOBAHHBIMU;
HITATUBOM METAINIMYECKUN ¢ HAOOPOM KOJIEI] U JIATOK;
CIIMPTOBKOW;
MOCY/ION ¥ BCIIOMOTATEIbHBIMHA MaTepruajaMu: MPoOUPKH, BOPOHKA TabopaTopHasi,
KO0Ji0a KOHHMYECKas pa3HOW €MKOCTH, MAJOYKH CTEKJISTHHBbIC, TMUIETKH TJa3HEIE,
CTaKaHbl XMUMUYECKUE PA3HOM €MKOCTH, CTEKJIa MPEAMETHBIE, CTEKIIA TPEAMETHBIE
C ymiyOslieHHeM JUisl  KamleJbHOrO aHajiu3a, [WIMHIPHL MEpHBIe, 4Yalllka
BbINIApUTEIIbHASL, OymMara QuibTpoBajbHas, AepKaTeb A1 MPOOUPOK, ITATUB IS
POOUPOK, EPILH JJIi MOMKH KOJIO U TPOOUPOK, KapaHJAIIH MO CTEKITY.
HEOPTAaHUYECKUMH W  OpPraHUYECKUMU BEIIECTBAMHU  COTJIACHO  Y4eOHOMU
IIPOTpaMMme.

3.2. HudopmanuoHHoe o0ecrieyeHre MPOrpaMmabl.

i1 cTyaeHToB:

Epoxun [O. M. Xumus: y4eOHUK JUIsI CTYJACHTOB YUPEXKICHHH CpEIHEro
npodeccuonanbHOro 0opazoBanus. Mocksa, Axamemus, 2020.
E2opos A.C. u np. Penerutop no xumuu. PoctoB-Ha-/Jony. @enunkce, 2020.
Jlns mpenoxaBaTens:

— OO0 obpazoBanuu B Poccuiickoit denepanuu: deaep. 3aK0H OT
29.12.2012 Ne 273-®3 (B pen. Denepanbubix 3akoHOB 0T 07.05.2013 Ne 99-®3, ot
07.06.2013 Ne 120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®@3, ot 03.02.2014 No 11-®3, ot 03.02.2014 Ne 15-D3, ot
05.05.2014 Ne 84-@3, ot 27.05.2014 No 135-D3, ot 04.06.2014 Ne 148-D3, ¢ uzm.,
BHeCEeHHbIMU DenepasibHbIM 3aKOHOM OT 04.06.2014 Ne 145-D3, B pea. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)

— HHuTtepHer — pecypcbl:
www. chem. msu. su (3nexTpoHHast OMOIMOTEKA O XUMUH ).
www. chemistry-chemists. com (371€KTpOHHBIN KypHaI « XUMHUKU U XUMUS).
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4. KoHTpPOJIb 1 OLICHKA Pe3yJIbTATOB OCBOCHHS Y4eOHOM TUCHUIIIMHBI

Pe3yabTatrhl 00yuenust Kpurepumu ouenku MeToabl OLEHKH
—  c(opMUPOBAHHOCTH — OIICHUBATh — nud.3ader;
IIPEICTABICHUN: 0 | mocnencTBUs ObBITOBON U — DJK3aMEH,;

MAaTEPUAIbHOM  €IUHCTBE | MPOU3BOACTBEHHOU
MHPA, 3aKOHOMEPHOCTSX U | JACATEIBHOCTU YEJIOBEKA C
MMO3HABAEMOCTH  SIBJICHMU | MO3UIMU AKOJOTrMYECKOM
NpUposbl; O Mecre U | 0€30IacHOCTH;
3HAUYCHUH XUMHUHU B
cUCTEME €CTECTBEHHBIX
HAYyK M €€ pojau B
obecreyeHn yCTOMYMBOTO
pa3BUTHSL YEJIOBEUECTBA: B

peLIeHUH npobsem
DKOJIOTUYECKOM, JHEPreTH-
YECKOU 51 MTALLEBOU
0€30MacHOCTH, B Pa3BUTUU
MEIULMHBI, CO3JaHUU

HOBBIX MaTepHajioB, HOBBIX
UCTOYHUKOB DJHEPTUH, B
obOecrieueHN  parMoHalIb-
HOTO  IPHUPOIOINOJIH30Ba-
HUsA, B  (OPMHUPOBAHUHU
MHPOBO33peHUsT W 0OImIeh
KyJIbTYyphl — 4YeJIOBEKa, a
TaKXKe JKOJIOTHYECKHU
00OCHOBAaHHOI'O  OTHOIIIE-
HUS K CBOEMY 3JIOPOBBIO U
MIPUPOJHOU CPEJIE;

BJIaJICHIE CHCTEMOH | —  pa3nu4aTh —  3aJaHus Ha
XUMHYECKUX 3HaHUH, | HCTHHHBIE pacTBOPBI, | COCTABJICHUE
KOTOpast BKJIFOYACT: | KOJUIOMHBIE PACTBOPHI U | Ha3BaHUI
OCHOBOIIOJIATaloIIHE rpy0oAuCIIEpCHBIE CUCTE- | COEAMHEHUH 10
MOHATUS  (AOTOJHUTEIBHO | MBI Ha OCHOBE | TPUBHUAJIBLHOU WU
K CUCTEME NOHATHH | XUMHUYECKOIO0  JKCIEPHU- | MEXKIYHAPOIHOM
06a30BOrO YpPOBHS) - | MEHTa CUCTEMaTUYECKOU
M30TONbI, OCHOBHOE U | — YCTaHaBJIMBATh HOMEHKJIaType.
BO30YXK/ICHHOE ~COCTOSIHUE | 3aBHCUMOCTh pusuko- | — 3aJlaHus Ha
aromMma, TMOPHMAN3ALMS | XIMHYECKUX CBOMCTB | COCTABJICHUE
aTOMHBIX opOuTarei, HEOPTaHWYECKUX BEIIECTB | YPABHECHUU
XHMHUYECKass CBS3b («O» M | — OHHUMATE XMMHYECKHUX PEaKIIni;
«II-CBSI3b», KPATHBIC CBSI3H), | MexaHU3M —~— XUMHYECKHX | — pacyeTHbIE
MOJIIPHAsT  KOHUCHTPALMS, | peaKiiuii; 3QIAHNS,
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CTPYKTypHas dopmyia,
uzomepus  (CTpyKTypHas,
reoMeTpuyecKas (umc-
TPaHC-U30MEPUsI),  THUIIbI
XUMHUYECKHUX peakuui
(roMO- ¥ TETEepOreHHBbIE,
oOpaTumMble u
HEOOpaTUMBIE), PACTBOPHI
(MCTUHHBIE,  JUCIIEPCHBIC
CUCTEMBI),  KPUCTAJJIOTH-
JpaThl, CTETICHb
JUCCOLIMAIINY, JIEKTPOIIU3,
KPEKUHT, pudopMuHr);
TEOpUU u 3aKOHBI,
3aKOHOMEPHOCTH, MUPOBO3-
3pEHYECKHE 3HaHUA,
JeKalue B OCHOBE
NOHMMaHUS NPUYUHHOCTHU
U CHCTEMHOCTH XUMHUYE-
CKMX SBJICHHM, COBPEMEH-

HbIE  MPEICTAaBICHUA O
CTPOCHHMM BEILIECTBA Ha
aTOMHOM, MOJIEKYJIIPHOM U
HAaIMOJIEKYISIPHOM

YPOBHSX; NPEICTABICHUSA O
MEXaHU3MaX XHUMHUYECKUX

peaxIui, TEpMO/INHA-
MHUYECKUX M KUHETHYECKUX
3aKOHOMEPHOCTSIX 1754
NpOTeKaHUsA, O XHUMHYe-
CKOM paBHOBECHUH,
JIMICTIEPCHBIX cucTemax,
(dakTonoruueckue  CcBeje-

HHUSI O CBOMCTBaX, COCTaBe,
NOJIy4YEHUH MU O€30I1aCHOM
HCIIOJb30BAHUN  BaKHEM-
IIMX HEOPraHUYeCKUx U
OpPraHMYeCKUX BEIIECTB B

OBITY W  TPAKTUYCCKOMN
NEITEIILHOCTH  YEJIOBEKA;
001X Hay4HBIX

OPUHIMIAX  XUMHUYECKOTO
POU3BOJICTBA (HA MMpUMEpE
POU3BOICTBA CEepHOU
KHCJIOTBI, aMMUaKa,

— UMETb
peICTaBICHUS 0
Hay4YHBIX OpUHLIKIIAX
IPOU3BOJICTBA;
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MeTaHoJIa, nepepadboTKu

HeTH);

—  ¢(opMHUPOBAaHHOCTh - IMOHUMATh u| — 3aJaHMs Ha
YMEHUMN BBISIBJISITh | OOBSCHATh CBS3b MEXKIY | COCTaBJIEHUE
XapaKTepHbIE MPU3HAKKA U | KJIIACCAMHU PA3IMYHBIX | «UETOYEK
B3aMMOCBSI3b  M3YUYCHHBIX | BEILIECTB; MPEBPALCHUANY;
NOHATUH, MIPUMEHSTD | — OOBSICHSITh — 3a/1aHus Ha
COOTBCTCTBYIOIIHNC B3aUMOCBSI3b CYIIHOCTH | COCTABJICHUEC
MOHATHS TIPU  ONMCAHWHU | MATEPUATIBLHOTO €IUHCTBA; | YPABHECHUU

CTPOECHHUS u CBOMCTB XAMUYECKUX PEAKLINM,
HEOPraHU4ECKUX u WJUTFOCTPUP YIOLIUX
OPraHMYECKUX BEIIECTB U XMMHUYECKHE CBOMCTBA
1504 MpEBPAILCHU; C YYETOM MEXaHNU3MOB
BBISIBJISITh B3aMMOCBS3b MPOTEKAHUS JAHHBIX
XMMHUYECKMX  3HAHUU C peakuui u
MOHSATHUSAMU u Te€HETUYECKOM CBS3HU
MPEACTABICHUSMU JIPYTHUX OPTaHUYECKUX
npenMeToB s OoJee BEIIECTB PA3HBIX
OCO3HAHHOI'0 MOHHUMaHU U KJ1aCCOB;

00BICHEHUS CYIIIHOCTH - pacueTHbIC
MAaTCpPHUAJIbHOIO CINHCTBA 3aJiayu 110

MHPA; HCII0JIb30BaTh ypaBHEHHSIM;
CUCTEMHbIE  XMMHUYECKUE

3HAHUA JJI9 OOBSICHEHUS H

MPOTHO3UPOBAHUS

SIBJICHUU, UMEIOIINX

€CTECTBEHHOHAYYHYIO

MIPUPONY;

—  ¢(opMHUPOBAaHHOCTh — KJaccu(pUIUpOBaTh | — 3aJaun Ha
YMEHUH UCTOJIb30BAaTh OpPTaHUYECKHUE U | ONpeneseHne
HaVMEHOBAHUS HEOPraHUYECKUE IpOCTENIIEN
XUMHUYECKHUX COCTUHECHUN BEII[ECTBA B COOTBETCTBUH | (POPMYIIBI
MEXKIYHAPOIHOTO COK3a C UX CTPOCHHEM; OPTaHUYECKOU

TEOPETUYECKOUN U
MPUKJIATHON XUMUHU U
TPUBHAJIbHBIE HA3BAHUS
BEILIECTB, OTHOCSIIMXCS K
W3YUYEHHBIM KJIaccam
OpraHUYECKUX U
HEOPTaHUYECKHUX
COCJIMHEHMI; UCIOJIb30BaTh

MOJICKYJIbI, UCXOMS W3
9JIEMEHTHOI'0 COCTaBa
(B %).

- pacyeTHbIC
3aJaHN;

— mud.3a4uer;

- JK3aMeH;
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XUMHUYECKYI0 CUMBOJIHMKY
JUTsl cocTaBlieHus popmyi
HEOPTaHUYECKUX BEUIECTB,
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BEepHYTHIX,
COKpAICHHBIX U
CKEJIETHBIX) (hopMy
OpraHUYECKUX BEUIECTB;
COCTaBJISITh YPABHEHHUS
XMMHUYECKUX PEAKIUN U
pPacKphIBaTh UX CYIIHOCTD:
OKHUCITUTEIBHO-
BOCCTaHOBUTEIBHBIX
peakIuii mocpeCTBOM
COCTaBJICHUS DJIEKTPOHHOTO
OaslaHca ATUX PEaKIIMii;
peakiuii HOHHOro 0OMeHa
MyTEM COCTaBJICHUS UX
MOJIHBIX U COKPALIEHHBIX
VOHHBIX YPaBHCHUM;
pEeaKuuil THAPOIIN3A,
peakImii KOMIUIEKCOo0pa-
30BaHMs (Ha IpUMEpE
TUAPOKCOKOMILJIEKCOB
[MHKA U aJTFOMUHHUS);
MOJATBEPKIATh XapaKTep-
HbI€ XUMUYECKHE CBOWCTBA
BEILECTB COOTBETCTBYIOIIH-
MU HKCTIEPUMEHTAMHU U
3aMuCsIMU ypaBHEHUIN
XUMUYECKUX PEaAKIHi;

—  c(opMUPOBAHHOCTH
YMEHUH HCTOJIb30BaTh
HalMEHOBAHUS
XUMHAYECKUX COCTUHEHUN
MEKyHApOJIHOTO COr3a
TEOPETUYECKOUN U
MPUKJIATHON XUMUHU U
TPUBHAJIbHBIE HA3BAHUS
BEIIECTB, OTHOCSIIUXCS K
M3yYEHHBIM KJlaccam
OPTAaHUYECKUX U
HEOPraHUYECKHX COCIUHE-

- COCTaBJISITh
xuMudeckue GopMysbl Ha

OCHOBE BAJICHTHOCTH H
CTEIEHU OKUCIICHUS,;

- KJaccuUuIpoBaTh
HEOPTaHUYECKUE

BCIICCTBA B COOTBETCTBUH
C UX CTPOCHUEM;

— TECT;
— nud.3a4uer;

— JK3aMe€H;

— 3aJ1aHUs Ha
cocTaBiieHue GOpMyI;
— 3aJ1aHUs Ha
KJIacCU(UKAIIUIO
BEIIECTB;
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HUI; UCTI0JIb30BATh XUMH-
YECKYI0 CUMBOJIUKY IS
cocTaBJeHUs GopMyI
HEOPTaHUYECKUX BEIIECTB,
MOJEKYJISIPHBIX U CTPYK-
TYpPHBIX (pa3BEpHY-ThIX,
COKpAICHHBIX U
CKEJIETHBIX) (hopMy
OpraHUYECKUX BEUIECTB;
COCTaBJISITh YPABHEHHUS
XMMHUYECKUX PEAKIUN U
pPacKphIBaTh UX CYIIHOCTD:
OKHCIIUTEIIBHO-
BOCCTAHOBUTEJBHBIX
peaKuuii mocpeacTBOM
COCTaBJICHHSI JIIEKTPOHHOTO
OaslaHca ATUX PEaKIIMii;
peakiuii HOHHOro 0OMeHa
IIyTEM COCTABJICHUS UX
MOJIHBIX U COKPALIEHHBIX
VOHHBIX YPaBHCHUM;
pEeaKuuil THAPOIIN3A,
peakImii KOMIUIEKCOo0pa-
30BaHMs (Ha IpUMEpE
TUAPOKCO-KOMIUIEKCOB
[MHKA U aJTFOMUHHUS);
MOATBEPKAAThH
XapaKTEepHbIE XUMUYECKUE
CBOICTBA BEILIECTB COOTBE-
TCTBYIOIIIUMU SKCIIEPH-
MEHTAaMU U 3alUCAMHU
YPaBHEHUN XUMUYECKHUX
pEeaKIHnii;

—  c(opMUPOBAHHOCTH

YMEHUM KJ1accupuIm-
pOBaTh HEOPTaHUYECKUE H
OpraHUYECKHE BEIIECTBA U
XUMHUYECKHUE peaKInu,
CaMOCTOSITEJIbHO BBIOMPATh
OCHOBaHHS U KPUTEPUU IS
KJaccuukanuu u3y4a-
€MBIX XUMHYECKUX
00BEKTOB; XapakTepu-
30BaTh COCTaB n
Ba)KHEHIIIHE CBOMCTBA

— YCTaHaBJIMBATh
3aBUCHUMOCTD
(UBUKOXUMHUYECKUX
CBOMCTB OpPTraHMYECKUX H
HEOPTaHUYECKUX BEIECTB
B 3aBHCUMOCTH OT KJlacca
U TPYMNN COCTUHEHUN;

- 3a/1aHUs
COCTaBJICHUE
YpaBHEHUU
XUMHUYECKUX PeaKIHid
— PaKTUKO-
OpUEHTHUPOBAHHbBIE
TEOPETHUYECKHE
3agaHus  naud.3auer,
DK3aMEH;

- 3a/1aHUs
3aKOHOMEPHOCTH

Ha

Ha
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BELIECTB, NPUHAJUIEKAIINX
K OIIpEEJIeHHbIM KJlaccaM
U TpynmnaMm COEAMHEHUN
(mpocThle BELIECTBA,
OKCHJ1bl TUPOKCU/IBI, COJIH;
yIJI€BOJOPOABI,  IPOCTHIE
3GuUpbI, COUPTHI, (EHOIBI,
albJICTUIBI, KETOHBI,
KapOOHOBBIC KHCIIOTHI,
CIOXKHBIE (UL, KUPBI,
yTJIEBOIBI, aMHHBI,
AMHHOKHCIIOTBHI, OeNKn);
OPUMEHATh  3HAaHUA O
cocTaBé M CBOMCTBax
BEUIECTB I  DKCIEpPHU-
MEHTAJIbHOM IPOBEPKHU
TUIIOTE3 OTHOCH-TEJIBHO
3aKOHOMEPHOCTEN

OPOTEKAaHUs  XUMHYECKHUX
peakuun 51 IIPOTrHO-
3UPOBaHUS BO3MOXKHOCTEU
UX OCYIIECTBIICHHUS;

POTECKAHUS
XUMHYECKUX PEaKIINH;
—  33aMeH;

— nud.3a4uer;

—  c(opMUPOBAHHOCTH
yMEHUM NOATBEPKIaTh HA
KOHKPETHBIX NpUMepax
XapaKkTep 3aBUCUMOCTHU
PEaKIMOHHON CIIOCOOHOCTH
OpTraHUYECKUX COCTUHEHUN
OT KPaTHOCTH U THIA
KOBAJICHTHOU CBSA3U («O» U
«JI-CBSI3W»), B3AUMHOI0
BIIUSTHUSL aTOMOB M TPYTIIT
aTOMOB B MOJIEKYJIaX; a
TaKke 0T 0COOEHHOCTEN
peanu3aiu pa3auyHbIX
MEXaHU3MOB MPOTEKAHUS
peakuuii

— YCTaHaBJIMBATh
3aBUCUMOCTh buznko-
XUMUYECKUX CBOMCTB
BEIIECTB OT  CTPOCHUS
MOJIEKYJI;

- 3aJJaHus
COCTABJICHHE
YpPaBHEHUM
XUMUYECKHUX PEAKIIUI;
pacyeTHbIe 3a7a4d IO
YPaBHEHUSIM PEAKLIHMA,
TECT,

— mud.3adeT;

- 9K3aMEH

Ha

—  ¢(opMHUPOBAaHHOCTh

YMEHHM XapakTepu30BaTh
AIEKTPOHHOE CTPOEHHUE
aTOMOB(B  OCHOBHOM U
B0O30Y>KIICHHOM COCTOSIHUU)
M HOHOB  XMMHUYECKHUX
3leMEHTOB 1—4 nepuooB
ITepnoguueckom CHUCTEMBI

— XapaKTepu30BaTh
XUMHUYECKHUE DJIEMEHTHI B
COOTBETCTBUU C  Hux
MOJIOKEHUEM B
NIEPUOANYECKON CUCTEME
XUMHUYECKUX  DJIIEMEHTOB
J.1. Menneneena;

— PaKTHUKO-
OPUEHTUPOBAHHBIE
TEOPETUUECKUE
3aIaHus
XapaKTepU3aluio
XUMHYECKHUX
AJICMEHTOB;

Ha
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. . MenneneeBa u ux
BaJICHTHBIE BO3MO>KHOCTH,
WCMOJIb3Ysl TIOHSATUSL «8»,

«pP», «(-DIEKTPOHHBIE
opOuTaIk, YHEPreTUUECKUE
YPOBHHU; OOBSICHATH
3aKOHHOMEPHOCTH
W3MEHEHUS CBOICTB
XUMHUUYECKMX JJIEMEHTOB U
00pa3zyeMbIx UMU
COCAMHEHNH 10 Iepuoaam
Y TpynIam;

- 3aJaHus Ha
XapaKTEPUCTUKY
CBOMCTB COEIUHEHUU

UCXOJII M3 CTPOECHUS
aTOMOB;

— c(opMUPOBAHHOCTh
yMEHUI MPOBOJIUTH
pacyeTbl MO XUMHUYECKUM
dbopMmynaM u ypaBHCHHSIM
XUMHYECKUX PpPEaKUuh ¢
UCITOJIb30BAaHUEM
bu3ngecKux BEJIMYUH
(maccel, o00OBEeMa Ta3oB,
KOJIMYECTBA BEIIECTBA),,
XapaKTEPHUIYIOITUX
BEIIECTBA C  KOJIMYECT-
BEHHOW CTOPOHBI: pacyeThbl
0 HAaXOXJECHUIO XUMHUHU-
yeckol ¢GopMmynbl  Bellle-
CTBa;  pacueTbl  Macchbl
(oObema, KOJINYECTBA
BEILIECTBA) IPOIYyKTa
peaxkiuu, €eciau OJHO U3
WCXOJIHBIX BEIIECTB JaHO B
BUJIC pacTBopa C
ONPENCICHHONM  MAacCOBOM
0Jen PaCTBOPEHHOTO
BEIIECTBA WJIM JaHO B
n30bITKE (MMEET MPUMECH);
pacyeTbl MacCOBOM WM
00bEeMHOM JOJIM  BBIXOJA
MPOJYKTa peakuuu;
pacyeTsl  TEIIoBOro  3¢-
dbexTa peakiuid, 00bEMHBIX
OTHOILIEHUM T'a30B;

— yMEHHE TI0JTB30-
BaThCS W3YYCHHBIMH
dbopmynamu JUTSt
pPacyeToOB MO HAXOXKICHUIO
XUMHYECKOH  (OpMyIIbI
BEIIECTBA; pacyeTsl
MacChl (oOBbeMa,
KOJIMYECTBA  BEILIECTBA)

MPOAYKTA PEAKUUH WIIH
MacCOBOM JI0JIH;

— pacyeTHbIE
3a1a4u o
YPaBHEHUSIM PEaAKIUAMN
c Y4aCTHEM
OPraHNYECKUX
BEILIECTB;

- 3a1a4n Ha
ONpeNIETICHUE
npocteiien Gopmyibl
OPraHUYECKOU

MOJICKYJIBI, UCXOAd H3
OJICEMCHTHOI'O COCTaBa

(8 %);

— pacyeTHble
3a71a4n 1o
YPaBHEHUSIM PEAKIUU
C ydacTueM
HEOPTaHWMYECKUX
BEIIECTB;

— 3a/1auu Ha
ornpezesieHue
00beMHOM JIOJIH
BBIXO/1a TIPOJTYKTA,

— 3a/1aun Ha
pacuer TEIIOBOTO
addekra peakiuy;

— 3a/1auu Ha
pacuer 00bEMHBIX

COOTHOIIICHUH ra30B
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— c(hopMUPOBAHHOCTh - 000CHOBBIBATh - 3alaHUs 110
YMEHUN IPOTrHO3UPOBAThH, | 3HAUCHUE U NPUMEHEHHUE | COCTABICHUIO
aHaJIM3UPOBATH U | OPraHUYECKUX U | XUMUYECKUX peaKun
OLICHMBATh C  IO3ULMH | HEOPTaHUYECKUX BEIIECTB | C y4acTHEM
DKOJIOTHYECKOHN B OBITOBOM U | OpraHUYeCKuX
0€30MacHOCTH MOCJIEJACTBUS | IPOU3BOACTBEHHON BEIIIECTB,
OBITOBOM U | OEITEIbHOCTA  YEJI0BEKA | UCIOJIb3YEMBIX IS UX
IIPOU3BOJICTBEHHOM X (PU3UKO-XUMUYECKUMH | UICHTU(DUKAIAN B
NEATEIbBHOCTH ~ YEJOBEKA, | CBOMCTBAMU, OBITY 51
CBSI3aHHOM C MepepaboTKOM MIPOMBIIITIEHHOCTH.
BEIIIECTB,  HCIOJb30BATHII - 3a1a4u Ha
MOJIy4YE€HHbIE 3HAHUA JUIA BBIYHCJICHUE CPETHETO
NPUHATUS IpaMOTHBIX 3HAYCHUS
peLIeHu npooiem B DKCIEPUMEHTAJIbHBIX
CUTyalMsAX, CBS3aHHBIX C JTAHHBIX,
XAMUEH; HOTPEIIHOCTH;
- COCTaBJICHUE
YPaBHEHUI
Ka4y€CTBEHHbBIX
peakuuiu;
— odopmiieHre
pacyueToB U pe3ynbTaTa
DKCIEPUMEHTAJIBHBIX
3aj71a4,
— c(opMHpPOBAaHHOCTH - BBINOJIHATH TOJHBINA | — COCTaBJICHUE
YMEHUU CaMOCTOSITEJIBHO | ITUKJI YPaBHEHUI Ha
IUNIAHUPOBATh M IIPOBOAUTH | DKCIIEPUMEHTAIILHOI'O Kau€CTBEHHbIC
XUMHUYECKUN  DKCIIEPUMEHT | UCCIICIOBAHUS C | peaKuMu  pasIMYHbIX
(monmydyeHue ©W  M3y4EHHE | COOJIOJEHUEM IIpaBUJI | KJIACCOB OPraHUYECKUX
CBOMCTB HEOPraHMYECKHX M | 0€30IacHOro OOpallleHus | BEILECTB;
OpraHU4Y€CKUX BEILECTB, | C BEILIECTBAMU u| — 3a71a9M Ha
KauyeCTBEHHBIE peaxiuu | 1abopaTOpHBIM KAQUECTBECHHBIA aHAJIU3
YIIEBOJOPOAOB PA3NUYHBIX | 000pYAOBaHUEM OpPraHU4YECKUX
KJ1aCcCOB U KHCJI0pOa- | — IIPOrHO3UPOBAHUE COCIMHEHU N 110
CoZIepXKalIMX OPraHWUYCCKUX | pe3yjbTara peakiud B | PyHKIHOHAIbHBIM
BCIICCTB, PCIICHUC | 3aBUCMMOCTH OT KJIACCOB | IrpynnamM

AKCIIEPUMEH-TAIBHBIX 3a]1a4
MO PaclO3HAaBaHHUIO HEopra-
HUYECKHX W OPTaHUYECKUX
BEILIECTB) C COOJIOJICHUEM
TIPaBHI 0€301MacHOTO
oOpalneHusi C BEeIIeCTBAMHU U
71a00paTopHbIM  000pYya0-

COCAUHACMBIX BCIICCTB
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BaHUEM, dbopMynrpoBaTh
11 (17 UCCJIeIOBAHMS,
PEIOCTaBIATh B PA3IMYHOU
dbopme pe3yabTaThl IKCIe-
pUMEHTa, aHaJU3UpPOBaTh M

OLICHUBATh 170:¢ JOCTO-

BEPHOCTb;

— c(OpMUPOBAHHOCTH — MOMCK XHUMHUYECKOH | — MIpEACTABICHUE
YMEHHU OCYIIECTBIIATH | HH(MDOpPMAITUU B | pe3yJbTaTOB
LEJICHANIPABIICHHBIM  TOWCK | Pa3JIMYHbIX UCTOYHUKAX B | DKCIIEPUMEHTA B
XUMUYECKON MH(OpMALMK B | COOTBETCTBUU C | pa3nu4HOU dbopme
Pa3JIMYHBIX VMCTOYHUKAX | TOCTaBJIECHHOM 3a1a4eit (Tabnuia, rpaduk
(HayyHas U y4yeOHO-Hay4dHas OTYET, JTOKJIas,
JauTeparypa, CpencTBa npe3eHTalMs);
MacCOBOU uH(popmaIm,

cetp WHTEpHET U Jnpyrue),

KPUTUYECKUA aHAJM3UPOBATh

XUMUYECKYI0 HH(HOPMAITHIO,

nepepadaThiBaTh ee u

UCIOJB30BaTh B  COOTBET-

CTBUM C  NOCTaBICHHOU

y4ueOHOM 3amauei;

— c(hopMUPOBAHHOCTH — 000CHOBBIBATh — 3a/1aHUs 1o
YMEHUU OCO3HaBaTh | IPUMEHEHNE COCTaBJICHUIO
ONACHOCTb BO3JICVCTBUSA HA | OPraHUYECKUX U | XUMAYECKUX peakuui
YKUBbBIC OpraHu3Mbl | HEOPTraHUYECKUX C y4acTUEeM BEUIECTB,
OTIPENICTICHHBIX  BEIIECTB, | BEMIECTB B OBITOBOM W | MCTOJIB3yEeMbIX B
MOHUMAs CMBICJ | TIPOU3BOJICTBEHHOM OBITY, u
MoKa3aTensi  MPEeJEIbHOM | IeSITENbHOCTH YeJOBEKa B | MIPOMBIIUICHHOCTH,
JIOITYCTUMOM cootBeTcTBUU C ITJIK. MEJIUIINHE
KOHIICHTpAIUH, U MOACHSThH

HA [pUMepax  CrocoObl

YMEHBILICHUS U

pEeAOTBPAICHUS 170:¢

BpPEJIHOTO BO3JEHCTBUS Ha
OpraHu3M 4eJoBeKa
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