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1. OBLIASA XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA30OBATEJIbHOU

1.1. Mecro MCHMILUIMHBI B  CTPYKTYpe OCHOBHOH  Npo¢ecCHOHAJIbLHOM
o0pa3oBaTe/IbHON NPOTrPaMMBbI

O6meo6pazoBarenpHas nucuumuinaa COO.01.06 «Xumusy» sBiseTcst 0013aTeIbHON YacThIo
0011e00pa30BaTeIbHOTO UKJIa 00pa3oBaTenbHOM mporpammsl B cootBeTcTBUU ¢ PI'OC CIIO.

1.2. lean u niiaHupyemMble pe3yabTAaThl 0CBOCHHS AUCIHUIIHHBI
1.2.1. Heap ¥ 332494 JUCHMILJINHDBI

Llenp — ¢GopmupoBaHue y CTYICHTOB XHMMHYECKON COCTABIISIONICH €CTECTBEHHOHAYYHOM
KApTHUHBI MHpa KaK OCHOBBI IPUHATUSL PEUICHUHN B JKMU3HEHHBIX M IPOU3BOJICTBEHHBIX CUTyalUsX,
OTBETCTBEHHOTI'O TIOBEJICHUS B IPUPOJIHOM cpefie.

3aJauy JUCLUIUINHBIL

1) chopmupoBaTh NMOHMMAaHHE 3aKOHOMEPHOCTEW MPOTEKAHHSI XMMHUYECKHUX IPOLIECCOB U
ABJICHUM B OKpYyXarolled cpeae, UEJOCTHOW HAayyHOM KapTUHBI MHpA, B3aUMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh yMEHHS TMPOBOJIUTH pacdeThl MO XUMHUYECKUM (opmyramM U ypaBHEHUSM
XUMHYECKMX  peaklUuid, IJIaHUpOBaTh U  HMHTEPIPETUPOBATh  PE3YyJbTaThl  XUMHUYECKUX
3KCHEPUMEHTOB,

3) copmupoBaTh HaBBIKH MIPOBEIECHUS XUMUYECKUX IKCIEPUMEHTAIbHBIX UCCIIEIOBAaHUH €
coOnrofeHreM TmpaBwi Oe3omacHOro oOpamieHuss ¢ BemlectBamu U J1HoaGopaTopHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHUS aHAJIM3UPOBATh, OLIEHUBATh, IPOBEPATH HA JOCTOBEPHOCTh U 0000IIATh
MH(}OPMaLIMI0 XUMHUYECKOI0 XapaKTepa U3 pa3IndHbIX HCTOUYHUKOB;

5) chopmupoBaTh yMEHHsS POTHO3UPOBATH MOCIEACTBHUS CBOEH JEATENbHOCTH U
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh MOHUMAHNE 3HAYMMOCTH JIOCTHKEHUH XUMUUYECKONH HAyKH U TEXHOJOTHI
JUISL pa3BUTHS COLIMATIHOM U MTPOU3BOJCTBEHHOMU cdep.

1.2.2. IInanupyemMble pe3yabTaTbl OCBOCHHSI 0011e00pa30BaTeIbHON JMCHUILIUHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocnoBe ®T'OC COO

Ocoboe 3HaueHwe qUCIUIUIHA UMeeT pH popmupoBanmnu u pazsutuu OK.01, 02, 04, 07 u
JP2,3,4,6,7,8,9,10, 13, JIP-KK 1, JIP-COII-1-3

JIMYHOCTHBIE Pe3yJbTAThI:

JIP.2 TlposiBisfomnii akKTUBHYIO TPKIAHCKYIO TIO3HIIMIO HAa OCHOBE YBRXKEHHUS 3aKOHA U
MIPABOIOPAIKA, TIPaB M CBOOO COTpaXKIaH, YBAKEHHS K UCTOPHUECKOMY U KYJIbTYPHOMY HaCIEIHIO
Poccun. Oco3HaHHO W AESATENHHO BBIPAKAIOIMUA HEMPHUATHE JUCKPUMHUHALIMA B OOIIECTBE TIO
COLMAJIbHBIM, HAIMOHAJIBHBIM, PEJIMTHO3HBIM IIPU3HAKAM; SKCTPEMHU3MA, TEPPOPU3MA, KOPPYILIUH,
AHTUTOCYJAPCTBEHHOU neaTenbHOCTH. O0Iafatomuii ONBITOM TPAKIAHCKOW COIMAIbHO 3HAYMMON
NEeSTeNbHOCTH (B CTYACHUYECKOM  CaMOYIIPaBJICHHH, JOOPOBOJIBYECTBE, DKOJIOTUYECKUX,
MIPUPOJOOXPAHHBIX, BOCHHO-TIATPUOTUYECKUX U Jp. OOBEIWHEHUSX, aKIUAX, MPOrpaMMax).
[TpuauMaromuii pons u30Uparenss W yYacTHHUKA OOIIECTBEHHBIX OTHOILICHHH, CBSI3aHHBIX C
B3aUMOJICCTBUEM C HAPOIHBIMHU N30paHHUKAMH.

JIP.3 JIeMOHCTpUPYIOIIUN TPUBEPKEHHOCTh TPATUIIMOHHBIM JTYXOBHO-HPABCTBEHHBIM
LIEHHOCTSIM, KYJbType HapoaoB Poccuu, mpuHOHMIAM YECTHOCTH, MOPSIOYHOCTH, OTKPBITOCTH.
JIelCTBYIOINI M OLEHUBAIOIIUN CBOE IOBEICHUE U NOCTYNKH, MOBEACHHUE W IOCTYIKU JIPYTHX
JOE C MO3UMLIMA TPAJUIIMOHHBIX POCCUUCKUX JTYXOBHO-HPABCTBEHHBIX, COLMOKYJBTYPHBIX
LEHHOCTE W HOPM C YYETOM OCO3HAaHUs MOCJIEICTBUM IIOCTYNKOB. ['OTOBBIM K J€JI0BOMY
B3aUMOJICCTBUI0O W HEPOPMAITBLHOMY OOIICHHIO C TPEACTABUTEISIMH Pa3HBIX HapOJOB,
HallMOHAJIIbHOCTEN, BEPOUCTIOBENAHU, OTIIMYAIOIIMN UX OT YYaCTHUKOB TPYIII C JECTPYKTUBHBIM U



JICBUAHTHBIM IIOBEICHUEM. JIEMOHCTPUPYIOIIUN HENPUATHE COLUAIBHO ONACHOIO IOBEACHUS
OKpYKaIOIMX M Ipeaynpexnaromuil  ero. llposBisdromuil yBaxkeHHMe K JIIOAAM CTapLIEro
IIOKOJICHUS!, TOTOBHOCTB K YYaCTHIO B COLMAJIBHOM MOAACPKKE HYKIAIOIINUXCS B HEH.

JIP.4 TlposBistonvii U1 JEMOHCTPUPYIOUIMM yBa)KEHHE K TPYJy 4YEJIOBEKa, OCO3HAIOIIMM
LIEHHOCTb COOCTBEHHOIO Tpyda W TpyJa JApyrux Jojedl. OKOHOMHUYECKH aKTHUBHBIMH,
OpPUECHTHPOBAHHBI HAa OCO3HAHHBIN BBIOOP cdepbl MPOPECCHOHANBHON AEATEIBHOCTH C Y4E€TOM
JIMYHBIX )KU3HEHHBIX IJIAHOB, NOTpeOHOCTEH cBOEll ceMbHU, poccuiickoro odecTBa. Bripaxkaromumii
OCO3HAHHYIO TOTOBHOCTh K IOJIYYEHHUIO NPO(PECCHOHAIBHOTO 00pa3oBaHUs, K HENPEPHIBHOMY
00pa30BaHUIO B T€YECHUE KU3HHU J[eMOHCTpUPYIOIMINUHA TO3UTUBHOE OTHOUIEHHWE K PEryJIMPOBAHUIO
TPYAOBBIX oOTHOWEHHNA. OpUEHTHPOBAHHBIH Ha CcaMO00pa3oBaHME U MPOPECCHOHATBHYIO
IIEPENOATOTOBKY B YCJIOBHAX CMEHBI TEXHOJOTMYECKOrO YKJIaJa U COIyTCTBYIOIIHX COLIMAJIBHBIX
nepemen. Crpemsmiics K GOpMUPOBAHHIO B CETEBOW Cpelie TUYHOCTHO U MPOPECCHOHATHLHOTO
KOHCTPYKTUBHOT'O «LIHU(POBOTO ciaena»

JIP.6 OpueHTHpOBaHHBIH Ha MPO(ECCHOHANBHBIC JTOCTHKEHUS, NEATEIHHO BHIPAKAFOIIHIA
[IO3HABATENIbHbIE ~ MHTEPECHl C  yY4eTOM CBOMX  CIIOCOOHOCTEH, 00pa3oBaTeiabHOro U
pohecCuOoHANBHOrO MapUIpyTa, BEIOpaHHOW KBaJIM(DUKALIK

JIP.7 Oco3Haromuii M JAEATENbHO BBIPAKAIOUIMM NPUOPUTETHYIO LEHHOCTb KaxXJ0i
YEJIOBEYECKOW KU3HU, YBAXKAIOIIUNA JOCTOMHCTBO JINYHOCTU Ka)/10I'0 4Y€JIOBEKa, COOCTBEHHYIO U
qy)KyI0 YHUKaJIbHOCTh, CBOOOY MUPOBO33pEHUECKOr0 BBIOOPA, camoonpeaeneHus. [Ipospustommii
OepexJiiBOE M UYTKOE OTHOLIEHUWE K PEJIUTHMO3HOM NPUHAJUIEKHOCTH KaXKJOro 4YeJIOBEKa,
IIPEyNPEIUTENbHbIN B OTHOLIEHUH BBIPAYKEHUS IIPaB U 3aKOHHBIX UHTEPECOB IPYTUX JHOACH

JIP.8 IlposBngomuii u IEMOHCTPUPYIOUIMKA yBa)KEHHE 3aKOHHBIX WHTEPECOB U TIPaB
IpEeJCTaBUTENICH pPa3JIMYHbIX STHOKYJIBTYPHBIX, COLUAIbHBIX, KOH(ECCHOHANBHBIX TpPYHI B
poccuiickoM 00IIecTBe; HAIMOHAIBHOTO JIOCTOMHCTBA, PEIMTHO3HBIX YOEXKIEHHH C y4EToM
coOIO/IeHHsI HEOOXOAMMOCTH O0ecleYeHUus] KOHCTHTYLMOHHBIX @paB M CBOOOJA TpakiIaH.
[Tonumaromuii ¥ AESITENbHO BbIPAXKAIOIIMM LEHHOCTh MEKPEIUTHO3HOIO U MEKHAIMOHAIBHOIO
corlacus JIIOAEW, TrpaxkzaaH, HaponoB B Poccun. Brlpakaromuii  cCONpU4acTHOCTb K
INPEYMHOKEHUIO W TPaHCISALUMU KyJIbTYPHBIX TpaJWLMA W IEHHOCTEH MHOTOHAIIMOHAIBHOIO
POCCHICKOro rocyJapcTBa, BKIIOUEHHBIH B OOIIECTBEHHbIE MHUIIMATHBBI, HAINIPABJICHHbIE HAa HMX
COXpaHEHHE

JIP.9 Co3Haromuii IIEHHOCTb JKU3HHU, 3A0poBbs U Oe3omacHocTH. Cobmrojaromuil U
MpoTara’upyOIIHi 310pOBbIi 00pa3 KU3HU (3I0POBOE MUTAHHE, COOMIOCHUE TUTHEHBI, PEXKUM
3aHATUN M OTHbIXa, (pU3MUecKas aKTUBHOCTb), IEMOHCTPUPYIOLIMHA CTpeMileHHEe K (U3UYECKOMY
coBeplIeHCTBOBaHUIO. [lposiBisitomnii  co3HaTelbHOE M OOOCHOBAHHOE HENPHUSATHE BPEIHBIX
IOPUBBIUEK M ONACHBIX HAKJIOHHOCTEH (KypeHHue, YIOTpeOJeHHe alIkoroiyisd, HapKOTHUKOB,
NICUXOAKTUBHBIX BEIECTB, a3apTHBIX Wrp, JIOOBIX (OpPM 3aBHUCUMOCTEN), IECTPyKTUBHOIO
NOBEJICHU B OOIIECTBE, B TOM 4Hcie B IUPPOBOM cpefie

JIP.10 BepexarBO OTHOCSIIUICS K IPUPOJHOMY HACIEIUIO CTPAHBI U MUPA, TIPOSBISTFOIIN I
c(OPMHPOBAHHOCTh HKOJOTMUECKOW KyJIbTYyphl Ha OCHOBE IMOHMMAHUS BIMSHUS COLMATIBHBIX,
HSKOHOMHUYECKUX U MPO(ecCHOHATBLHO-TIPOU3BO/ICTBEHHBIX IPOILIECCOB Ha OKPY’KAIOLIYIO CpPENy.
Belpakaromuii 1eATeNbHOE HENPUATHE ACHCTBUM, NPUHOCSIIMX BpEeZ NPHUPOJAE, PACIO3HAIOIIMN
OMACHOCTH CpeIbl OOMTAaHMS, MPEAYNPEeKIAIOUINI PUC-KOBAHHOE MOBENECHUE IPYrHX TpaKIaH,
HOMYJIIPU3UPYIONINI CIOCOOBI COXpaHEHUs MMAMATHUKOB IMPUPOIBI CTPAaHBl, PETHOHA, TEPPUTOPHH,
MOCEJICHU S, BKIIIOUEHHBIHN B 00I1I€CTBEHHbIE MHUIIUATUBEI, HApaBJIeHHbIE HA 3a00Ty 0 HUX

JIP.13 JIeMOHCTpUPYIOUIHI TOTOBHOCTh M CIOCOOHOCTh BECTH JTMAJIOT C JAPYTUMH JIOAbMHU,
JIOCTUTAaTh B HEM B3aMMOINOHMMAHUS, HAXOJIUThH OOIIME LIETH U COTPYAHUYATh JUISl UX JOCTHKECHUS
B IPO()eCCUOHATBHOM 1 TeNbHOCTH

JIP-KK-1 TlpusnHaromuii 1IEHHOCTh HENPEPHIBHOTO OOPa30BaHMS, OPHUEHTUPYIOLIUMCS B
U3MEHSIOMIEMCSl pBIHKE TpyAa, wu30eraronmii 06e3paboTHIbI; YNPaBISIOUIMA COOCTBEHHBIM
poeCCHOHAIBHBIM Pa3BUTHEM; PE(IIEKCUBHO OIEHUBAIOIINI COOCTBEHHBIN KU3HECHHBIN OIIBIT,
KPUTEPUHN JIMYHOM YCIEIIHOCTH.

JIP-COII-1 CnocoOHbIi peann30BbIBaTh YCJIOBHSI U MPHHIMIIBI JTyXOBHO-HPABCTBEHHOTO
BOCIIUTaHUsI Ha OCHOBE OAa30BBIX HALMOHAIBHBIX M PErMOHAIBHBIX ILIEHHOCTEH, MPUOPUTETOB



AHITIOO «Ky06aHCckuit HHCTUTYT MPOGECCUOHATLHOTO 00pa30BaHU»

JIP-COII-2 Jlemonctpupyromuii  npuBepkeHHOCTE  AHIIOO «KyOaHckuii  MHCTHUTYT
poeCCHOHAIBHOTO 00pa30BaHUs

JIP-COII-3 AnexBaTHO OIEHMBAIOIIMI CBOM CIIOCOOHOCTH H BO3MOYKHOCTH, OTBETCTBEHHO
OTHOCSIIIMICS K MPOIIECCy OOYUYSHHS B €ro pe3ysibTaTamM



Tabmuna 1 — [Inaaupyembie pe3yabTaThl OCBOSHUS 00IIe00pa30BaTEIbHON JUCIIUTLITMHBI

MO3HABATEJIbHBIMHU JEHCTBUAMU:

a) 0a30BbIe JJOTHYECKHE IeiiCTBHS:

- CaMOCTOSATEIBHO (dhopMyHpoBaTh u
aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €
BCECTOPOHHE;

- YCTaHaBJ'H/IBaTI) CYHICCTBCHHBIﬁ HpI/ISHaK NINn
OCHOBAHUA IJIdA CpaBHeHI/IH, Knaccn(bnxaunn 58
0000111IeHHS;

- OINpenensaTh e NeSATeNbHOCTH, 3a/aBaTh
napaMeTpH 58 KpI/ITepI/II/I UX JOCTHUXKCHUA,

- BBIABJIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUUS B
paccMaTpUBaeMBbIX SIBICHHSIX;

- BHOCHTh KOPPEKTHUBBI B JEATEIHHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISM,
OIICHUBAThH PUCKH MOCIICJICTBUN JACATEIHHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TPU
pEIIeHNH KU3HEHHBIX MPOOIeM

0) 0a3oBbIe HCCIeN0BaTEIbCKUE IeHCTBUSA:

- BJIAJIETh HaBBIKAMH y4eOHO-

Kon u IInanupyemMble pe3yJbTaThl 0CBOECHHS THCIIHIIJIHHBI

HaNMMeHOBaHHe

(¢hopmupyembIx Oo0urue JAucuMninHapHble

KOMIIeTeHI M i

OK 01. B yacTu Tpy10BOr0 BOCHIUTAHUS: - BJIAJETb CHUCTEMOM XMMHUYECKMX 3HAHHUW, KOTOpas  BKJIIOYAET:

Bribupatb - TOTOBHOCTb K TPyAy, OCO3HaHHE IICHHOCTH | OCHOBOMOJAralllue MOHATUS (XUMHUYECKUN SJIEMEHT, aTOM, DJIEKTPOHHAS

CIocoObI MacTepeTBa, TPyAomooue; oboJiouka aroma, s-, p-, 0-3JIeKTpOHHBIC OPOUTAIM AaTOMOB, HOH, MOJICKYJIa,

peleHus 3anaq - TOTOBHOCTh K aKTUBHOW [EATENIBHOCTH | BaJIeHTHOCTb, 3JIEKTPOOTPHLATEILHOCTh, CTENEHb OKUCJIEHUS, XUMHYecKas

npodeccHOHaIBH | TEXHOJOTHYECKOH 1 COLMATBHOH | cBg3p, MOJL, MOJIApHAS MAacca, MOJAPHEI OOBEM, YIIEpPOIHBIA CKENeT,

oif nestTenbHOCTH | HAMPABICHHOCTH, CIOCOOHOCTh HHUIMHPOBATS, (GYHKIMOHATIBHAS TPYIINA, PajuKall, U30MEpHs, U30MEPbI, TOMOJIOTUYCCKUH

NpUMeHHTENpHO | [VTAHAPOBATE M CAMOCTOATEIBHO - BBIIOIHATD | gy roMoIOrH, YriaeBo0pOIbl, KUCIOPOI- M a30TCOAEPIKAIIUE COEAMHEHUS,

K pasIuuHbIM TaKkyto ACATCIBHOCTD, OMOJIOTUYECKH AKTUBHBIE BEIIECTBa (YIJIEBObI, KMPBI, OEIKH), MOHOMED,

KOHTEKCTaM ) HHTEpeC K PasTMaHBIM chepam MOJIUMEP, CTPYKTYpPHOE 3BCHO, BBICOKOMOJICKYJIIPHBIC  COCIMHCHUS,
IPO(ECCHOHAILHOI ACATENLHOCTH, KPUCTAJNTMYECKasi PEIIETKA, THIbI XUMHUYECKUX PEaKiuil (OKUCIHUTEIbHO-
OBjajieHne YHUBEPCAJbHBIMH  YYeOHBIMH

BOCCTAHOBHUTEJIBHBIC, K30~ U YHIAOTEPMUUYECKHE, PEAKIITUH HOHHOTO 0OMEHA),
pacTBOp, BIEKTPOIUTHI, HEIJEKTPOIIUTHI, INEKTPOIUTHYECKAS UCCOLMUALMS,
OKHCJIMUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XUMUYECKON pEaKIUH, XUMAYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUS XHUMHUYECKOTO CTPOSHUS
oprannyeckux BemniecTB A.M. BytnepoBa, Teopus 3IEKTPOIUTUUYECKON
Juccoumranuu, nepuoandeckuit 3akod /.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHUHU, (PAKTOIOTHUECKUE
CBEJICHHSI O CBOMCTBAX, COCTaBE, MOJTYYCHUH U OE30MaCHOM HCIOIb30BAHUH
BOKHEUIIINX HEOPraHWYECKHMX ¢ OPraHWYECKUX BEIIeCTB B OBITY U
MPAKTUYECKON IESITEIBHOCTH YEIOBEKA;

- YMETh BBISBIATH XapaKTEPHbIE MPHU3HAKA W B3aUMOCBS3b H3YUYEHHBIX
MOHATUH, MPUMEHATh COOTBETCTBYIOLIME MOHATUSA NIPU ONKUCAHUU CTPOCHHUS
Y CBOMCTB HEOPraHMYECKUX U OPTraHUYECKUX BEIIECTB M MX MPEBPALCHHUII;

BBISBJISITH  B3aMMOCBS3b ~ XMMHYECKMX 3HAaHMM C  TIOHATUAMHU |
MIPEACTABICHUSAMH JAPYTUX €CTECTBEHHOHAYYHBIX MTPEJIMETOB;

- yMeTh HCHOJIb30BaTh HAMMEHOBAHUS XMMHYECKUX  COEAMHEHUI
MEXIYHapOJAHOIO COI03a TEOPETUYECKOM W MPUKIAAHON XHUMHUU H

TPUBHUAIBHBIC HA3BAHUS BAKHEUIITUX BEIIECTB (ITUJICH, alleTHIICH, TTUICPHH,
denon, dopmanpaerus, YKCyCHas KHCJIOTa, TJIMIMH, YrapHbIi ras,




HCCIIEN0BATEIBbCKOU u MIPOEKTHOMN
NesITeIbHOCTH, HaBbIKAMH  pa3peleHUs
pooem;

- BBISIBJIATh IPUYMHHO-CIIEZICTBEHHBIE CBSI3U U
AKTYAJIM3UPOBATH 3aaavy, BbIABHUI'ATh

TUIIOTE3y €€ PELIEHUs, HaXOAUTh APTYMEHTHI
JUI  J1OKa3aTelbCTBA CBOUX YTBEPKICHMI,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

- aHaIM3MUpOBaTh IOJYYEHHbIE B  XOJ€
peuieHusl 3ajadd  pe3yJsbTaTbl, KPUTUUYECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
MPOTHO3UPOBAaTh  M3MEHEHHWE B  HOBBIX
YCIIOBUSIX;

- yMETh MIEPEHOCUTh 3HAHUS B
[I03HABATEJIbHYI0O U IPAKTUYECKYIO oO0nacTu
KHU3HEIECATEIBHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS W3 pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIABUTAaThb HOBBIC naeu, HpennaraTb
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
-  COOCOOHOCTP WX  HCIIOJB30BaHUSA B

MMO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

YIJIEKUCIIBIN ra3, aMMHaK, TallleHasl U3BeCTh, HETallleHass U3BECTb, MMUThEBas
Co/lla U JIPYTHX), COCTaBIATH (OPMYJIbl HEOPTaHUYSCKUX M OPTaHUYECKUX
BEIICCTB, YPaBHCHUS XHUMHYECKHX pEAKIHi, OOBSICHATH WX CMBICI,
MOJTBEPKIATh XapaKkTepHbIC XHUMHYECKHE CBOMCTBaA BCIIIECTB
COOTBETCTBYIOIIUMU IKCIIEPUMEHTAMHU U 3aMUCIMH YPaBHEHUM XUMUYECKUX
peaKIuii;

- YMETb YCTaHaBJIMBAaTh MPUHAJICKHOCTb H3YUYCHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BEUIECTB K ONPENEICHHBIM KjaccaM M IpylnnaM COECIUHEHUH,
XapaKTEepU30BaTh MX COCTaB W BAKHEHIIHME CBOWCTBA; OMPENEISATh BHUIBI
XUMUYECKUX CBs3CH (KOBAJICHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJIHAS),
THUIIBI KPUCTAJUIMICCKUX PEIICTOK BEIIECTB; KIACCHPUIIMPOBATH XUMUICCKUE
peaKIuu;

- chopmupoBaTh TPEICTABICHHUS: O MATEPHAIBLHOM CIUHCTBE MUPA,
3aKOHOMEPHOCTSIX Y T0O3HABAEMOCTH SIBJICHUM MPUPOJIbI; O MECTE U 3HAUCHUH
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poju B oO0ecrneyeHuu
YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA: B PELICHUH POOIIEM SKOIOTHYECKOH,
DHEPTreTUYECKOW W THUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
CO37IaHMM HOBBIX MaTEPHUajOB, HOBBIX HCTOYHUKOB SHEPTUHU, B 00ECIICUCHUH
palMOHAIBHOTO TIPUPOAOIIONIH30BaHUS, B (POPMUPOBAHUM MUPOBO33PEHUS U
o0mieil KyJabTyphl 4eNOBEeKa, a TaKKe OJKOJIOTHMYECKH OOOCHOBAHHOTO
OTHOIIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHOMN Cpefie;

- BJaJAE€Th CUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS  (JOTIOJHUTEIBHO K CHCTEME TOHSATUU
0a30BOT0 YPOBHSI) - H30TOIBI, OCHOBHOE M BO30YXJICHHOE COCTOSHUE aTOMa,
ruOpuaAN3aIsa aTOMHBIX opOuTanel, xumuueckas cBsi3b ("c" u "n", KpaTHBIE
CBSI3W), MOJSIpHAsh KOHIIEHTpAIMs, CTPYKTypHas ¢Gopmysia, H30OMEpHs
(cTpykTypHasi, reoMeTpuyecKkas (LHC-TPAHC-U30MEPHs), TUIIBI XUMUYECKUX
peakiuii (roMo- U TeTeporeHHble, 00paTUMble U HEOOpaTUMBIE), PACTBOPHI

(MCTHUHHBIE,  JMCIEPCHBIE  CHCTEMBI), KPHCTANIOTHAPAThI,  CTENEHb
JUCCOLMAIINY, DJIEKTPOJIN3, KPEKUHT, PUGOPMHUHT);T€OPUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PDEHUYECKUE 3HAHUA, JIEKAllUe B OCHOBE
NOHUMaHMsl TNPUYUHHOCTM M  CHCTEMHOCTH XUMHUYECKUX  SIBJICHHH,

COBpPEMEHHBbIE TPEACTABJICHHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM,
MOJIEKYJSIPHOM M HaJMOJIEKYJISIDHOM  YPOBHSX; TNPEJACTABICHUA O




MEXaHU3MaX XMMHMUYECKHUX pPEaKLHi, TEPMOAMHAMUYECKUX U KMHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs, 0 XUMHUECKOM PaBHOBECHH, JUCIIEPCHBIX
cucreMax, (paKTOIOTHYECKHE CBEIEHUS O CBOMCTBAX, COCTAaBe, MOIYYECHUHU U
0€30I1aCHOM HCIOJIb30BAHUU BAKHEHIINX HEOPraHMYECKHX M OPraHUYECKUX
BEIIECTB B OBITY ¥ MPAKTUYECKOHN JESITEIBHOCTH YEJIOBEKa; OOMIMX HAYYHBIX
IPUHIUIIAX XUMUYECKOr0 MPOU3BOACTBA (HA IPUMEpPE TPOU3BOICTBA CEPHON
KHCJIOTHI, aMMHaKa, METaHOJIa, IepepadboTKu HePTH);

- YME€Th NPOBOAMTH PACUYEThl MO XMMHUYECKUM (opMyjaM U YpPaBHEHUSIM
XUMHYECKHX PEAKIHUH C HUCIOIb30BaHUEM (PHU3UYECKUX BEITUYMH (MAacCHI,
o0beMa Ta30B, KOJIMYECTBA BEIECTBA), XapaKTEPU3YIOLIMX BEILECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacueThl [0 HAXOXKICHUID XUMHYECKOU
dopMysbl BelIeCTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BELECTBA)
IIPOJYKTa peakliiu, €CJIi OJHO U3 UCXOJIHBIX BELIECTB /IaHO B BUJIE PACTBOPA
C ONIpeAeTeHHON MaccoBOM J0iel pacTBOPEHHOrO BEIIEeCTBAa WIM JAHO B
n30bITKE (MMEET IIPUMECH); pacu€Thl MACCOBOM MM OOBEMHOMN JT0JIM BBIXOAA
IPOAYKTa pPEaKIMU; pacyeThl TemIoBOro s¢¢exra peakuui, 0ObEeMHbBIX
OTHOIIICHUH T'a30B;

- YMEThb BBIBJIATh XapaKTEpHbIE NPU3HAKA M B3aWMOCBS3b H3YYEHHBIX
MOHSTHUH, TPUMEHITh COOTBETCTBYIOIIME MOHATHS IPU OMUCAHUM CTPOCHMUS
U CBOMCTB HEOPraHMYECKHUX M OPraHMYECKHMX BEIECTB M UX IPEBPALICHMI;
BBISIBJISITH  B3aMMOCBA3b ~ XMMHYECKMX 3HAaHMW C  TOHATUAMU U
NpEeCTaBICHUAMH JAPYTUX NPEAMETOB [l 00jiee OCO3HaHHOTO MOHUMAaHMS U
OOBSICHEHUS! CYIIHOCTH MAaTepUalbHOIO €IWHCTBA MHpPA; HCIIOJIb30BAThH
CHUCTEMHbIE XMMHUYECKUE 3HAHMA Ui OOBSICHEHHS M MPOTHO3MPOBAHUS
SBJICHUH, UMEIOIINX €CTECTBEHHOHAYYHYIO TPUPOLY;

- YMETh MHCHOJIb30BaThb HAMMEHOBAaHUS XUMHUYECKHMX  COEAMHEHUM
MEXKIYHAPOAHOTO COK03a TEOPETHYECKOM W MPHUKIATHOM XUMHH U
TPUBUAIBHBIE HAa3BaHUs BEILIECTB, OTHOCSIIMXCS K M3YUYEHHBIM KJlaccam
OpraHUYECKUX U HEOPraHMYECKHUX COEAMHEHHUH; MCMOIb30BaTh XUMUUECKYIO
CUMBOJMKY JUIi COCTaBJeHHUS (OpMyNl HEOpPraHMYECKUX BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX )
dopMya OpraHMYECKHMX BEIIECTB; COCTAaBJIATh YPAaBHEHHUS XHUMHYECKHX
pEeaKkUMi U PACKPBIBaTh UX CYLIIHOCTh: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOrO OajlaHCa 3TUX PEaKIHif;




peakiuii HOHHOTO OOMEHa IyTeM COCTABJICHUS MX IOJIHBIX U COKpAIlEHHBIX
MOHHBIX YPABHEHU; peakiuil TUAPOIU3a, PEAKIIUMA

KOMILIEKCOOOpa3oBaHusi (Ha TpuUMepe TUAPOKCOKOMIUICKCOB IIMHKA U
ATIOMHUHUS); MOJATBEP)KIAaTh XapaKTepHble XMMHYECKHE CBOWCTBA BEILECTB
COOTBETCTBYIOIIUMHU IKCIEPUMEHTAMU U 3alMCSIMHM YPAaBHEHUH XUMHUUYECKUX
peaKIuii;

- YMeTh KJacCU(pUIMPOBaTh HEOPTaHMUECKUE U OPTraHUYECKHE BEIIECTBA U
XUMHUYECKHUE PEAKIMH, CAMOCTOSTEIbHO BBIOUpATh OCHOBAHHUS M KPUTEPHUH
U KIacCU(UKAMU M3Y4aeMbIX XUMHYECKUX OOBEKTOB; XapaKTEpHU30BaTh
COCTaB M Ba)KHEUIIME CBOMCTBA BEILIECTB, PUHAJJICKAIINUX K ONPEACIICHHBIM
KJlaccaM U rpyInmnam COeIUHEHUH (IIPOCThI€ BELIECTBA, OKCU/IbI, THIPOKCH/IBI,
COJNIM; YTJIEBOJIOPOABI, HPOCTbIE 3(GUPHI, CHUPTHI, (PEHOJBI, ANbIETHIBbI,
KETOHBI, KApOOHOBBIE KUCIIOTHI, CIIOKHBIEC S(UPHI, )KUPBI, YTIIEBOIbI, AMUHBI,
AMUHOKUCIJIOTHI, OCIIKH); IPUMEHSTH 3HAHUS O COCTaBE M CBOMCTBAaX BELIECTB
JUISt AKCIIEPUMEHTAIbHON IIPOBEPKHU TUIOTE3 OTHOCHUTEJIBHO
3aKOHOMEPHOCTEM NPOTEKAaHUS XUMHUYECKMX PEaKLUHd U IPOTHO3UPOBAHMUS
BO3MOKHOCTEHN UX OCYILECTBIICHHUS;

- YMETh MOATBEP)KIATh HA KOHKPETHBIX NMPUMEPAX XapaKTep 3aBUCUMOCTU
PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUN OT KPAaTHOCTH U
TUIAa KOBaJIeHTHOM cBs3M ("c" u "), B3aMMHOTrO BIUSHUS aTOMOB M IPYII
aTOMOB B MOJIEKYJaxX; a TaKkKe OT OCOOCHHOCTEH peajau3alMy pa3indHbIX
MEXaHHU3MOB NIPOTEKAHUSI pEaKLnii;

- YMETb XapaKTepHU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM M
BO30Y>KJIEHHOM COCTOSIHUM) W HMOHOB XHUMHYECKHX »JJIeMeHTOoB 1 - 4
nepuonoB Ilepuonuueckoit cucremsl .M. MeHnneneeBa M uX BaJEHTHBIE
BO3MOXKHOCTH, HCIONb3ys monsatusa "s", "p", "d-anekrponnsie" opOutanmy,
HHEPreTUYECKUEe YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB
XUMHUYECKHX AJIEMEHTOB M O0pa3yeMbIX MMHU COEIMHEHUH MO IMepuojaM U
rpyImmnam;

OK 02.
Ocy1iecTBISITh
TIOWCK, aHAJTN3 U
HUHTEPIPETALUIO
nHpopmanuu,

B 00/1acTH HEHHOCTH HAYYHOI'O ITO3HAHMSA:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHN,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKU U OOIIECTBEHHOW MPAKTHUKH,
OCHOBAHHOTO Ha  JMasiore KYJbBTYP,

- yMeTh IUIAHUPOBATh W  BBIMIONHATH XUMHYECKHH  OKCIEPUMEHT
(npeBpallleHuss OpPraHMYECKHUX BEIIECTB IPU HArpEeBaHHUM, IMOIyUYEHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KaUECTBEHHBIC PEAKI[MM HA aJIbJIETUIBI,
Kpaxmall, YKCyCHYIO KHCJIOTYy; JeHaTypamus OCIKOB TpH HarpeBaHUH,
IIBETHBIC pEaKIuu OEIKOB, TMPOBOJWTh PEAKIMH HOHHOTO OOMEHa,
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HEO0XO0IUMO
JUTSI BBITIOJTHEHUS
3a1a4y
po¢eCCHOHAIIbH
Ol AEeATENbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa
B MNOJIMKYJIBTYPHOM MUDE;

- COBEPIIEHCTBOBAHNUE SI3BIKOBOM U
YUTATEIbCKOM  KyJbTYphl Kak  CpeAcTBa
B38,I/IMO[[GfICTBPI51 MCKAY JIIOJAbMU U ITO3HAHUA
MHUpA;

- OCO3HaHUE LICHHOCTHU Hay4HOU
JESATEIIBHOCTH, T'OTOBHOCTb  OCYLIECTBIIATH
IIPOEKTHYIO U HCCIIE0BATEIIBCKYIO

JeSTeNIbHOCTh MHIUBUAYATbHO U B TPYIIIE;
OBiajeHne YHHMBepPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJILHBIMUAEHCTBUSMM:

B) padora ¢ undopmanmeii:

- BJIaJICTh HaBBIKAMH MOJy4YeHUs HHGOpMAIUU
u3 HUCTOYHHUKOB pasHbIX THUTIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJIATH  IOMCK,
aHaJIM3, CUCTEMAaTHU3alMI0 U HHTEpIpeTaIiio
uH(pOpMAlIUK PA3NUYHBIX BUAOB U GopM
MIpe/ICTaBJICHMUS;

- CO3/1aBaTh TEKCTHI B PA3NUYHBIX (hopMaTax c
Y4eTOM Ha3Ha4YeHHs MH()OpMAIHM U IEIeBOM
ayJIMTOPUH, BBIOUpAs ONTHUMAIbHYIO (opMy
MIPE/ICTaBICHUS U BU3YyaIU3aliy;

- OIIGHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTb
nHpOpMAINY, €€ COOTBETCTBHUE MPABOBBIM U
MOpPaJIbHO-ITHYECKUM HOpMaM;

- WUCTIONB30BaTh CPENCTBA MH(POPMAIMOHHBIX
U KOMMYHHUKAI[MOHHBIX  TEXHOJOTHUH B
pElIeHN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
U OpraHU3aIlMOHHBIX 3a/lad4 C COOJIIOJICHHEM
TpeboBaHui SPTOHOMUKH, TEXHHKHU
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepexeHusi, MPaBOBbIX U ITUYECKUX
HOPM, HOPM HH(OPMAITMOHHOM 0€30aCHOCTH;

OTIpeNeNATh CPeay BOAHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIIUU Ha Cynbdart-,
KapOOHAaT- M  XJOPUJ-aHUOHBI, HA KATHOH AaMMOHMs;,  pelarhb
JKCIIEpUMEHTaJbHbIE 3anaun 1o TemaMm "Metamnsl" u "Hemeramnsl") B
COOTBETCTBUM C IIPAaBMJIAMM TEXHUKHU O€30MAaCHOCTH IpU OOpallleHHH C
BEIIECTBAMH U Ja0OpaTOPHBIM 00OPYIOBAHUEM; MPEACTABIATh PE3YIbTATHI
XMMHMYECKOI'0 SKCIIEPUMEHTA B (pOpMeE 3allUCH YpPaBHEHHUH COOTBETCTBYIOILUX
peakuuii ¥ GOpMyJIMPOBATh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,

- yMeTh aHAJIM3UPOBATh XUMUYECKYI0 HH(POPMAIHIO, MOIy4aeMylo U3
pa3HbIX MCTOYHHMKOB (CPEICTB MaccoBOil MH(opmauuu, cetb VHTEpHET U
Apyrue);

- BJIaACTb OCHOBHBIMU MCTOJAMH HAYYHOI'O II03HAHHA BCIICCTB H
XUMHUYECKUX  SIBJICHUH  (HaOmrofeHWe,  HM3MEpEeHUe,  OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YyMETh MPOBOJUTH PacyeThl MO XUMHUYECKUM (OpMylaM U ypaBHEHUSIM
XUMHWYCCKUX pCaKHI/Iﬁ C HUCITOJIB30BAHUECM (1)I/ISI/I‘ICCKI/IX BCJIMYHH,

XapaKTepU3yIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJb30BaTh
CHUCTEMHbIE XMMHUYECKHE 3HAHMs JUIsl MPHUHATUS peIIeHUl B KOHKPETHBIX
JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BEIIECCTBAMU U UX IPUMCHCHHUEM

- yMeTb CaMOCTOSTENIbHO IUIAHUPOBATb U MPOBOJUTH XUMHUYECKUH
SKCIICPUMCHT (HOHy‘IGHI/Ie U HU3YyUYCHHUC CBOMCTB HCOPTraHUYCCKUX H
OpPraHMYECKHX BEIECTB, KAUeCTBEHHbIE PEaKIMHU YIIIEBOJOPOIOB Pa3INYHbBIX
KJIaCCOB M KHCIOPOJCOAEPKAIINX OPTaHMYECKUX BEIIECTB, pEIICHHE
HKCHEPUMEHTAIBHBIX 33/1a4 [0 paclo3HAaBAaHUIO HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB) C COOIIOCHHEM MpaBui 0€30MacHOT0 OOpalIeHHs C
BEIIECTBAMH U J1a0OpaTOpHBIM 00OpYyJOBaHUEM, (OPMYIHPOBATH LENH

UCCIIEIOBAHMs, TPEJOCTaBIsATh B  pPAa3NIUYHOW  (opMmMe  pe3ylbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;
- yMeThb  OCYIIECTBISATh  LEJCHANPABICHHbII TOHUCK  XHUMHYECKOU

uH(pOpMallMM B pa3UYHBIX HCTOYHUKAX (HaydyHas W Yy4deOHO-HaydHas
JUTepaTypa, CpeicTBa MaccoBOM MH(popManuu, ceTh VIHTepHET u Apyrue),
KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(pOpMAIUIO, mepepadaThiBaTh
€€ M MCTOJIb30BaTh B COOTBETCTBHH C ITOCTABJICHHON yueOHOW 3a1a4eii;

- BJIAJIETh CHUCTEMOM 3HAHUM O METOJAX HAYYHOrO NO3HAHMS SIBJICHHM
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- BJIAJETh HaBbIKAMU pACHO3HABAHUS U | MPUPOJIbI, UCTIOIB3YEMbBIX B €CTECTBEHHBIX HayKaX U YMEHUSIMHU IMPUMEHSThH
3amuThl  WHGOpMauu, HWHGOPMAIMOHHON | 5TH 3HAaHMUS TPU DKCIIEPUMEHTAIBHOM HMCCICIOBAaHUM BEUIECTB MW IS
0e30IMacHOCTH JTUYHOCTH; OOBSICHEHUS XUMHYECKUX SBJICHHM, HWMEIOIIMX MECTO B MPHUPOJIE
MIPAKTUYECKON JEATEILHOCTH YEJIOBEKa U B TOBCETHEBHOMW KU3HH,
OK 04. Paborats | - TOTOBHOCTD K CaMOpa3BUTHUIO, | - yMETb IUIAHUPOBaTb U  BBIIOJHATH XUMHUYECKUH  OKCIIEPUMEHT
B KOJUICKTUBE U | CAMOCTOSITEIILHOCTH M CAaMOOIIPEICIICHUIO; (mpeBpalieHss OpPraHUYECKUX BEIIECTB MPU HArPEBaHHWM, IOJyUYCHHUE
KOMAaHJIC, -OBJIAJICHUC HaBEIKAMH y4eOHO- | ATUJIEHAa U M3YyYE€HHUE €ro CBOWCTB, KAUECTBEHHBIC PEAKIIMU Ha aJlbJICTHIbI,
3 pexTUBHO HCCIEN0BATENLCKOM, MIPOCKTHOM U | KpaxMaj, YKCYCHYIO KHUCJIOTYy; JeHaTypalus O€lKOB NpH HarpeBaHUH,
B3aMMOJICHCTBOB | COIUAIIBHON JEITCILHOCTH; IBETHBIC pEaKIuu OENKOB;, MPOBOAWTH PEAKIMH HOHHOTO OOMeEHa,
aTh ¢ Kojureramu, | OBJIageHne YHHUBEPCAJIBHBIMHU | ONIPENEISTh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMH HA CyIb(art-,
PYKOBOJICTBOM, KOMMYHUKATHBHBIMU 1€ CTBUSIMH: KapOoHAaT- ®  XJIOPHI-aHWOHBI, Ha KAaTHOH aMMOHHS;  pelaTh
KJIMEHTaMU 0) coBMecTHasl 1eATeJIbHOCTD: AKCIIEpUMEHTAJIbHBIE 3afaunno TemaM "Mertamisl" u "Hemeramisl") B

- MOHUMATh U HCIOJIb30BaTh IMPEUMYIIECTBA
KOMaHIHOW ¥ UHJIMBUIYaJIbHOU pabOThI;

- IIPUHUMATh LEIn COBMECTHOMN
NEeSATEIbHOCTH, OpraHu30BbIBAThH u
KOOPJIMHUPOBATH NeNCTBUA 1o ee
JOCTHMIKEHHIO: COCTABJIATh IUIaH JCHCTBUH,
pacmpenenarb pojad C YYETOM MHEHUM
YYaCTHUKOB o0CyXIaTh pe3ynbTaThl
COBMECTHOH paboThI;

- KOOPJIMHHUPOBATH W BBHIMOJHATH pPaboOTy B
YCIIOBUSX peanbHOTO, BUPTYaJILHOTO
MKOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

- OCYUIECTBJIATH MO3UTHUBHOE CTPATErHUECKOe
MOBEJEHWE B  Pa3jIMYHbIX  CHUTyalHUsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHHe, OBITh
WHULIMATUBHBIM

OBaanenue YHHBEPCAJIbHbIMH
peryJsiTHBHbIMHU AeHCTBUSIMMU:

r) NpUHATHE ceOsl M IPYTrUX JI0aei:

- NMPUHUMATh MOTHUBBI U APTyMEHTHI JIPYTUX
moaen npu aHanu3e pe3yJIbTaTOB
JeSITEIbHOCTH;

COOTBETCTBUHM C IPaBHJIAMH TEXHUKH O€30MACHOCTH IpH OOpamieHnHu ¢
BEILECTBAMH ¥ JIA0OPAaTOPHBIM 00OpPYJOBAaHHEM; MPEACTABIISATh PE3YJIBTATHI
XHUMHYECKOT0 KCIIEPIMEHTA B (hopMe 3anicH ypaBHEHHI COOTBETCTBYOIIUX
peakuuii 1 GopMyJIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

-yMETb  CaMOCTOSITEJIbHO  IJIAHWPOBAaTh W MPOBOJIUTH  XUMHUYECKUH
HKCHEPUMEHT (IIOJlyYeHHEe M HU3yYeHHE CBOWCTB HEOPraHWYECKUX U
OpPraHWYECKHX BEIECTB, KAYECTBEHHBIE PEAKIIMHU YTIIEBOIOPOIOB PA3INIHBIX
KJAaCCOB U  KHCIOPOJCOAEP)KAIMX OPraHWYEeCKHX BEIIECTB, pEILICHHE
OKCIIEPUMEHTAIBHBIX 33/1ad [0 PACIO3HABAHWIO HEOPraHWYECKHX U
OpPraHMYECKHX BEIECTB) C COOJIIOJEHHEM MPaBUi 0€30MacHOro 0OpaleHus ¢
BELIeCTBAaMH U JIaDOpaTOpHBIM 00Opy/noBaHUEM, (HOPMYIHPOBATh LEIH
UCCIIIOBAaHMs, IPEJOCTaBIATh B  pa3iuyHOH  (opMe  pe3ynbTaThl
HKCIIEPUMEHTA, aHATM3UPOBAThH M OI[CHUBATH MX JIOCTOBEPHOCTH;
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- TpHW3HABaTh CBOE MPaBO W MPaBO JPYTHX
JIFOJIeH Ha OIIHUOKU;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MHUpP C
MTO3UIMH JIPYTOro YeIOBeKa,

OK 07.
ConeilicTBOBaThL
COXpaHEHUIO
OKpY’KaroIeu
cpenpl,
pecypcocoepexe
HHIO,

3 pexTuBHO
JICCTBOBATH B
Ype3BBIYAHBIX
CUTYyaIUsX

B 00/1acTH 3K0JO0TrHYeCKOr0o BOCIINTAHNSA:

- c(OpMHPOBAHHOCTb 9KOJIOTMYECKOM
KyJIbTyphl, MOHMMAaHHE BIUSHUS COLMAIBHO-
HSKOHOMHYECKHX TPOLECCOB HA  COCTOSHHE
NPUPOAHON M COLMAILHOW Cpeabl, OCO3HAHHE
r7100aJILHOTO XapakTepa HKOJIOTHUECKUX
npobmnem;

- IJIaHUPOBAHME M OCYILIECTBIIEHUE JIEUCTBUN B
OKpY2KaloIllel cpelie Ha OCHOBE 3HAHMA LeJeh
YCTOMUYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

AKTHUBHOE HENpUATHE JEUCTBHM, MNPUHOCSIIMX
BpE/l OKpY>Karollel cpese;

- YMEHHME NPOTHO3UPOBATH HEOIArONPHUSITHBIE
9KOJIOTUYECKUE MOCIIEACTBUS
MpealpUHUMAEMbIX JEHCTBUNA, MpenoTBpallaTh
ux;

- paciupeHue OIIBbITa JeATeIbHOCTH
9KOJIOTHUECKON HANpPaBIEHHOCTH;
- OBJIJICHUE HaBbIKaMU y4ebHo-

HCCIIEA0BATENbCKOM, MPOSKTHOM U COLUATBHON
NeSATEIHHOCTH;

- chopMupoBaTh TPEICTABICHHS: O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAYy4YHOW KapTUHbBl MHpPA, POJM XUMHUHU B IO3HAHUM SIBJICHUUN
npupoabl, B (OPMHUPOBAHMM MBIIUICHUS W KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHOW TPAMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS TPAKTUYECKUX
3a/1a4 ¥ SKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJTHON cpene;

- YMEThb COOIOJATh MpaBUiIa HKOJIOTHYECKU 11€TIeCO00Pa3HOro MOBEICHUS B
OBITY U TPYAOBOH NEATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO 3/I0POBbS U
OKPYXaIoIIe NPUPOJHOW CpEIbl; YYUTHIBATH OIMACHOCTH BO3JICHCTBUS Ha
JKUBBIE OPTaHU3Mbl ONPENEICHHBIX BEIIECTB, MOHMMAas CMBICI MOKa3aTess
MPEAEIbHON TOMYCTUMON KOHIIEHTPALIUH;

- YMETb MPOTHO3UPOBATh, AHAIU3UPOBATH U OIEHUBATH C TO3UIMUI
HKOJIOTUYECKON O€30MaCHOCTH TMOCIEICTBHUS OBITOBOM U MPOU3BOJICTBEHHON
NESTEIbHOCTH  4YellOBeKa, CBSI3aHHOM ¢  mepepadOTKOW  BEIIECTB;
WCIIOJIH30BaTh TOJIYYCHHBIC 3HAHHS JUJII TPUHSTHS TPAMOTHBIX pEIICHUUN
mpo0JieM B CUTYalIUAX, CBSI3aHHBIX C XUMUEH;

- YMCTb OCO3HaBaTb OITACHOCTDH BOSI[GP'ICTBHSI Ha JKUBBIC OPraHuU3MBbI
OMPCACIICHHBIX  BCHICCTB, IIOHUMAss CMBICI IIOKA34aTCId npez[eanoﬁ
HOHyCTHMOfI KOHLOCHTpalu, W TMOACHATL Ha [MpUMEpax CIIOCOOBI

YMCHBIICHUA U MPCAOTBPAICHUA HUX BPCIAHOI'O BO3JCHUCTBHUS Ha OpraHusm
YCJIOBCKA.
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2. CTPYKTYPA n COJAEPKAHUE OBIIEOBPA3OBATEJILHOM
JUCIHUIIVIMHBI

2.1. O6beM yueOHOI TUCHUNJIMHBI M BUAbI Y4e0HOI padoThI

Buj yueOHoii padoThl Oobvem 6 uacax
O0BbeM 00pa3oBaTeIbHOI NPOrpaMMbl THCHHUILINHBI 76
OCHOBHOe cojIep:KaHne 68
B T.U..

TEOPETHYECKOe 00yUCHHE 32
IPAKTHUYECKHE 3aHSTHSI, B T.4. KOHTPOJIbHBIE PaOOThHI 34
IIpodeccnonaiLHO-OPHEHTHPOBAHHOE cojiep:KaHue (conep:xkanue 5
MPUKJIAJHOTO MOTYJIA)

B T.U..

TEOPETHYECKOe 00yUCHHE 2
MPAKTHYECKHE 3aHITH 4
IIpome:xxyTOuHAas aTTecTanus 2
B T.U.

KOHCYJIBTALIUU -

Qg epeHIMPOBaHHBIN 3a4eT (M3 4aCOB TEOPETUIECKOTO 00yUYEHHs) 2




2.2. TemaTuveckuii nJjan u cogaep:xkanue yueonou nucuuminnbl CO0.01.05 Xumust
Tabnuna 2 — TeMaTuyeckuil miiaH JUCHUILIMHBI

B T.4. B KosmyecTBO ayAMTOPHBIX
Hroro dpopme JacoB
HaumeHoBaHue pa3jiejioB U TeM aKajleMH'iec| IPAKTHIECK |  BCero reoperu, MpaKTHY.
KHX YaCOB oii 3aHATHA
o0yueHue
MOATOTOBKHU (KP)
Pa3jnesn 1. OcCHOBBI CTPOEHHsI BellleCTBA 8 4 8 4 4
Tema 1.1. CTpoeHue aToMOB XUMHUYECKUX MIEMEHTOB M PUPOJA XUMUUECKON CBS3H 4 2 4 2 2
Tema 1.2. [lepuognueckuii 3axkoH u Tadauna J[.M. MenneneeBa 4 2 4 2 2
Paznen 2. Xumuueckue peakuumu 10 6 10 4 6
Tema 2.1. Tunsl XUMHUYECKUX PEAKITUN 6 4 6 2 4
Tema 2.2. DIEKTPOJUTHYECCKAS TUCCOIUAINS U HOHHBIH OOMEH 4 2 4 2 2
Pasnea 3. CtpoeHue H CBOIiCTBA HEOPraHUYeCKUX BelllecTB 14 6 14 8 6
Tema 3.1. Knaccudukaius, HOMCHKJIATypa U CTPOSHHUE HEOPTraHWYECKUX BEIIECTB 4 2 4 2 2
Tema 3.2. ®uU3UKO-XUMHUYECKHE CBOHCTBA HEOPTAHUIECKUX BEIIECTB 8 2 8 6 2
Tema 3.3. Vnentudukanus HeOpraHMUYEeCKUX BEIIECTB 2 2 2 - 2
Pa3jen 4. CTpoeHne U CBOMCTBA OPraHUYeCKHX BellleCTB 26 12 26 14 12
Tema 4.1. Knaccudukarms, CTpoeHHe 1 HOMEHKJIATypa OpraHUYECKUX BEIIECTB 8 4 8 4 4
Tema 4.2. CBoiicTBa OpraHM4eCKUX COCTUMHEHUI 12 6 12 6 6
Tema 4.3. Vnentudukanys opraHM4eCKUX BEIIECTB, UX 3HAUEHUE U IPUMEHEHHE B 6 2 6 4 2
OBITOBOM U MPOU3BOJCTBEHHON JEATEIbHOCTH YeJIOBEKa
Paszpnen 5. Kunernueckue H TepMOJAMHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUS 8 4 8 4 4
XHUMHYECKHX peaKIui
Tema 5.1. CkopocTh XUMHUYECKUX peakiuii. XMMHYECKOE paBHOBECHE 8 4 8 4 4
Pa3znen 6. PacTBopsl 4 2 4 2 2
Tema 6.1. TlonsiTre 0 pacTBOpax 2 - 2 2 -
Tema 6.2. ViccrieqoBaHe CBOWCTB paCTBOPOB 2 2 2 - 2
Pasnen 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJIOBEKA 6 2 6 4 2
OpPraHH4YecKHX BellecTB
Tema 7.1. Xumus B ObITY M IPOU3BOICTBEHHOH JIESTEILHOCTH YEJIOBEKA 6 4 6 2 4
JAuddepennnpoBanHblii 3aueT 2 2 2 - 2
BCET'O 76 38 76 38 38
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Tabnuna 3 — ConepkaHue TUCIUIUTMHBI

HaumenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTtepuasia (0OCHOBHOE M PO} ecCHOHAILHO-OPUEHTHPOBAHHOE),
JadopaToOpHbIe M MPAKTHYECKHUE 3aHATHS, IPUKJIATHONH MOYJIb

O0BeM yacoB

dopmMupyemblie
KOMIIeTEeHIIUHN

1

2

4

Pa3nen 1. OcHOBBI cTPO

CHHUA BCIICCTBA

Tema 1.1.

Crtpoenue aToMOB
XUMHYECKHX
AJICMEHTOB | MPUPOA
XUMHUYECKOH CBSI3U

Conep:kaHue y4eOHOI0 MaTepuaJa

1. CospemeHnHasi MO/ieJIb CTPOEHHUS aTOMA.

DnektpoHHass KoHurypauus aroma. Kiaccudukanuss XMMHYECKUX DJIEMEHTOB (s-, p-, d-
3JIeMEeHTHI). BasleHTHbIE 371eKTPOHBL. BaleHTHOCTh. DNeKTpOHHAas PUpOoJa XMMUYECKOH CBS3H.
DneKTpoOTpULATEIbHOCT. KOBaIeHTHAs CBSI3b, €€ PA3HOBUIHOCTH U MEXaHU3Mbl 00pa30BaHUS
(oOMeHHBI M JOHOPHO-akLenTopHbI). MoHHas cBA3b. Meramnuueckas cBsi3b. BopopoaHas
CBsA3b. MeXMONEKYJIIpHbIE B3auMOJIeHCTBUSA. M30TOMBI, OCHOBHOE U BO30YXJAEHHOE COCTOSIHUE
aToma, ruOpuIM3aIus aTOMHBIX opOuTaIel.

N~ (0w

HpaKTuquRue 3aHATHSA

2*

I13 Nel. Pemienne mpakTH4YeCKHX 3aJaHUIl HA COCTaBJIeHHE 3JIEKTPOHHO-TpaduuecKkux
¢opmya s1eMeHTOB 1—4 mepuOJOB, 3JIEKTPOHHBIX (HOPMYJ MOJEKYJd M OINpe/eleHue THIla
CBSI3U.

Pemenve 3amaHuil Ha UCIOJIB30BAHUE XMMHUUYECKOW CHMBOJIMKM W HAa3BaHUN COEIUHEHUU I10
HOMEHKJIAType MEXKIYHApPOJIHOIO COK3a TEOPETUUECKOM U NMPUKIIAHON XUMUU U TPUBUAIBHBIX
Ha3BaHUM [UI1 COCTaBJIEHUS XUMHUYECKUX (OpPMYN JIBYXaTOMHBIX COEAMHEHHH (OKCH[IOB,
CyJb(OUI0B, THAPUAOB U T.I1.) U IPYTHX HEOPTraHUYECKUX COSTMHEHUN OTJENIbHBIX KJIACCOB.

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3

Tema 1.2.
[Tepuoanueckuii 3aKOH
u tabmuma J[.1.
Menneneena

Coaep:xxanue yueOHOIro MaTepuaJia

2. Tlepuonmyeckasi cucteMa XuMn4yeckux jiemenToB .. Menaeieena.

®usnueckuit cmbica [lepuoguueckoro 3akona /.M. MenaeneeBa. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHUMHYECKUX DJIEMEHTOB, OOpa3yeMbIX HMMH TMPOCTBIX M CIIOXHBIX BEIIECTB B
COOTBETCTBUU C IIOJIO)KEHUEM XHUMHYECKOro dieMmeHTa B llepuoanueckon cucreme.
MupoBo33peHueckoe M Hay4dHoe 3HadeHue Ilepumonnueckoro 3akona /[[.M. Menneneesa.
[Ipornossl JI.M. MenneneeBa. OTKpbITHE HOBBIX XUMHYECKUX JIEMEHTOB.

IIpakTnyeckue 3aHATHS

2*

I13 Ne2. PemieHue npakTHKO-OPHMEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHU I

Ha XapaKTepU3alMI0 XUMUYECKUX JJIEMEHTOB «METATMYECKHE / HEMETATMUeCKUe CBOMCTBAY,
AJIEKTPOOTPHUIIATENHFHOCTh M CPOJICTBO K AJIEKTPOHY XHMHYECKUX DJIEMEHTOB B COOTBETCTBUE C
UX DJIEKTPOHHBIM CTPOEHHUEM U TIOJIOKEHUEM B TMEPUOJUYECKOW CHUCTEME XUMHUYECKUX
sneMeHToB JI.M. MenaeneeBay. PenieHne pacyeTHbIX 3a7a4 Ha HAaXO0KJACHUE OTHOCHUTEIIbHOM

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COI1-1-3
OK 02
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MOJICKYJISIpHOW Macchl. OmpeneneHne MacCOBOW JONMH XMMHYECKHX JIIEMEHTOB B CIIOKHOM
BeectBe. CocTaB, CTPOCHUE MOJICKYJIL.

Pazgen 2. XumMuyeckue peakumu

10

Tema 2.1. Tumnsl

XHUMHUYCCKUX peaKHI/Iﬁ

Coaep:xxaHue y4eOHOIro MaTepHuaJia

3. Kuaaccupukanusi ¥ THNOBI XHMHYECKHX PpeaKlHii ¢ ydyacTHeM HeOpPraHuYecKux
BellecTB.

KonuuectBeHHsle oTHOIIEHHS] B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHUHU U
pacyeTbl MO YpaBHEHHUSM XHMHMUYECKHX peakiuid. Mojap Kak eJUHUIA KOJIMYECTBAa BEIIECTBA.
Mousipaast Macca. 3aKOHBI COXpaHEHHUs MAcChl U SHEPTUH. 3aKOH ABorajpo. MoJsIpHBI 00beM
ra3zoB. OTHOCUTEIbHAS IUIOTHOCTD I'a30B.

Peakuuu komruiekcooOpa3oBaHUs € Y4YyaCTHEM HEOPTaHMYECKHUX BEIIECTB (HA mpuMepe
TUAPOKCOKOMILICKCOB ITMHKA Y QJTFOMUHHS).

IIpakTH4yeckue 3aHATHS

4*

II3 Ne3. CocraBiieHue ypaBHEHMH peaKluil COeJUHEHMS, Pa3JI0KEHHs, 3aMelleHHs,
o0MeHa.

VYpaBHEeHUs peakluil TOpeHUs, HOHHOrO OOMEHa, OKHCIEHHMs-BOCCTaHOBIEHHs. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MCXOMHBIX BEIIECTB W MPOAYKTOB peakuuu. Pacuer
KOJINYECTBEHHBIX XapaKTEPUCTHUK NMPOJYKTA PEAKLIMU COSTUHEHMS], €CJIU OJJHO U3 BEIECTB JaHO
B M30BITKE W/MIU COJEPKUT MpuMecH. Pacuer maccoBoil Wi OOBEMHOW J0JIM BBIXOJA
IPOAYKTa pPeaKkMi COeIMHEHNUS OT TEOPETUUECKH BO3MOXKHOT0. PacueT 00beMHBIX OTHOIICHUH
ra3oB. Pacuer macchl (00beM, KOJIMUYECTBO BEIIECTBA) NMPOJIYKTa PEaKUUH, €CIU OJHO U3
BEIIIECTB JIaHO B BUJIE PACTBOPA C ONpPEIETICHHON MacCOBOM J10J1el pacTBOPEHHOI'O BEIIECTBA.

I13 Ne4. Pemienne ypaBHeHUH OKMCIeHUA-BOCCTAHOBJICHMS.

Crenenp okucneHus. OKHCIUTENb M BOCCTAHOBUTENb. OKHCIMTEIBHO-BOCCTAHOBHUTEIIbHBIC
peakuuu B IPUPOJE, NPOU3BOJACTBEHHBIX IPOLECCAX W KU3HEACATEIBHOCTH OPraHU3MOB.
OKHCIUTENBHO-BOCCTAHOBUTENBHBIM  IOTeHLIMan cpenbl. CocTaBleHHME W ypaBHHUBAHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI METOJOM »JJIEKTpOHHOro OanaHca. TunuyHble
HEOPraHUYECKNE OKUCIIUTENN U BOCCTAHOBUTENH. DJIEKTPOIN3 PACTBOPOB U PacIIaBOB COJIEH.

OK 01
OK 02, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02

Tema 2.2.
DIEeKTpONUTHYECKAs

JYCCOIMAIMS U MOHHBIN

oOMeH

Conep:xaHue y4eOHOro MaTepuaJia

4. Teopus dIEKTPOJUTHYECKON Jucconuannu. Peaknuu noHHoro oomena.

CocraBieHre peakiuii MOHHOTO OOMEHa MyTeM COCTaBIICHHS WX TOJTHBIX M COKPAIICHHBIX
WOHHBIX ypaBHEHMH. ['maponus coseld. 3HaueHUE TUAPOIN3a B OHMOJOTHYECKUX OOMEHHBIX
npoueccax. [IJpumMeHenre ruiposin3a B NPOMBIIIJIEHHOCTH.

IIpakTnyeckue 3aHATHS

2*

OK 01, JIP 2, 3,
4,6,7,8,9,10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02
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113 NeS. Pemenue 3a1a4 Ha COCTaBJIeHUE PeaKIIMid MOHHOTO 00MeHa

HYTeM COCTABJICHUS HUX IIOJIHBIX W COKpaH_IeHHbIX HNOHHBIX ypaBHeHI/If/'I. PGH_ICHI/IG 3a1a4 Ha
COCTABJICHME MOJICKYJIIPHBIX M HWOHHBIX YypaBHEHUH THAPOIH3a, ONpEICICHUE CTENeHU
TUAPOIN3a.

Paznen 3. CTpoeHue U CBOIiCTBA HEOPTraHN4YECKNX BelleCTB

14

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPTaHUYECKUX
BCIIIECTB

Conep:xaHue y4eOHOIr0o MaTepHuaJia

5. Kuaccudukanus, HOMEHK/IATYpPa H CTPOeHHE HEOPTAaHHYEeCKHUX BelllecTB

[Ipenmer Heopranuueckoi XxuMuu. B3ammocBs3p Heopranmueckux BemecTB. Kimaccuduxanms
HEOpPraHM4YeCKux BewecTB. [IpocTeie m cioxsble BemecTBa. OCHOBHBIE KIJIACCHI CIOXKHBIX
BellecTB (OKCH/IbI, THIPOKCH/IbI, KUCIOTHI, coiu). HoMeHKkIaTypa 1 Ha3BaHUE HEOPTraHUYECKUX
BEIIECTB MCXOAs U3 UX XHMHUYECKOH (hOpMyJbl HJIM COCTaBICHHE XUMHYECKOH (HOopMyJibl
MCXOJI U3 HA3BAHMS BELIECTBA 110 MEKIyHApPOJHON WIH TPUBUAIBHON HOMEHKIIAType.
Mesxmonekyisipasle B3auMoaencTsusd. Kpucramioruaparsl. ArperaTHple COCTOSIHUS BEILECTBA.
Kpucrannuueckne u amopgHble BemecTBa. THIBI KPUCTAUIMYECKUX PEIIETOK (aToOMHasd,
MOJIEKYJISIpHasi, MOHHAsl, MeTajulndyeckas). 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BelIECTBA OT
TUIIA KPUCTAJUINYECKOM pemieTku. [IpuunHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHbIC MPE/ICTaBIECHUS O CTPOCHUU TBEPAbIX, KUJIKUX M Ta3000pa3HbIX BEIIECTB.
Kuakne KpucTasibl.

N

IIpakTH4eckne 3aHATHA

2*

113 Ne6. Pemrenne 3a1a4 Ha pacyeT MacCOBOM /10JIM XMMHYECKOT0 3J1eMeHTa (COeMHEHUs )
B MOJIEKYJle ¥ aHAJIM3 CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BelIeCTB

Pemennie mpakTHYeCKMX 3aJaHUil MO Kilaccu(UKAIMK, HOMEHKJIAType U XUMHUYECKUM
(dbopMysiaM HEOPraHMYECKHX BELIECTB PA3JIMYHBIX KJIAcCOB (HA3bIBaTh U COCTABIATH (DOPMYIIbI
XUMHUYECKHX BEUIECTB, OMPENENSITh MPUHAMICKHOCTh K kiaccy). [louck wHbopmanuu mo
Ha3BaHUSIM, UACHTU(PUKATOPAM, CTPYKTYPHBIM opMyJiaM.

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COI1-1-3
OK 02

Tema 3.2. Dusuko-
XUMHUYECKUE CBOWCTBA

HCOPTaHNYCCKUX
BE€IICCTB

Coaep:xxanue y4eOHOIro MaTepuaJia

6. Metanabl. XUMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BElIECTB
OO0mue ¢usznyeckue U XUMHYECKHE CBOWCTBa MeTauioB. CrocoObl TONydeHUs. 3HadeHUe
METAJJIOB M HEMETAJUVIOB B MPUPOAE U KUZHEACATEIHHOCTH YEI0BEKa U oprannu3MoB. Koppo3us
METAJIJIOB: BUJIBI KOPPO3HH, CIIOCOOBI 3alITUTHl METAIIIIOB OT KOPPO3HUH.

7. Hemeramiabl. O0mue pusnyeckue U XMMHYECKHE CBOMCTBA HeMETAJLIOB. THIUYHBIE
cBoiictBa MmeraoB IY— YII rpymn. Knaccupukanms u HOMEHKIaTypa COEAMHEHUI
HeMmeTalI0B. KpyroBopoTsl OMOT€HHBIX 37IEMEHTOB B IIPUPO/IE.

8. XuMHMYeCKHe CBOICTBAa OCHOBHBIX KJIACCOB HEOPraHMYecKUX BemlecTB. OKCHIBI,
FI/I,Z[pOKCI/I,Z[I:I, KHCJIOTHI, COJIU U ,Z[p. BaKOHOMepHOCTI/I B UIBMCHCHHU CBOﬁCTB HpOCTbIX BCIICCTB,

OK 01
OK 02, JIP 2, 3,
4,6,7,8,9,10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02
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BOJIOPOJHBIX COCTMHEHHM, BHICIITMX OKCHJIOB U THAPOKCHJIOB.

HpaKaneCRne 3aHATHSA

113 Ne7. PenieHre NPaKTUKO-OPHEHTHPOBAHHBIX TEOPETHYECKHUX 32J]aHMH HA CBOICTBA H
NnoJiyueHue HeopraHum4yeckux BemecTB. COCTaBJICHUE YpPaBHEHUN XMMHYECKUX PEAKIUU C
y4acTUEM MPOCTBIX U CIOKHBIX HEOPraHMYECKUX BEIIECTB: OKCHUJOB METAJUIOB, HEMETAIIOB U
aM(bOTepHBIX 9JICMCHTOB, HCOPraHUMYCCKHUX KHUCJIOT, OCHOBAaHUU U aM(i)OTepHBIX THAPOKCUIOB,
HEOPraHMYECKUX COJICH, XapaKTepU3YIOIINX UX CBOICTBA.

Tema 3.3.

[IpousBoacTBO
HEOPTraHUYECKHUX
BEIIECTB. 3HAUYEHHUE U
MpUMEHEHUE B ObITY U Ha
MIPOU3BOICTBE

Coaep:xxaHue yueOHOIro MaTepuaJia

IIpakTnyeckue 3aHATHS

N

113 Ne8. PemieHue npakTuKO-OPUEHTHPOBAHHBIX 32/1aHUI 0 POJIM HEOPTAHMYECKOH XUMMU
B Pa3BUTUM MeIUIMHbI

OK 01
OK 02
OK 04, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COI1-1-3
OK 02

Paznen 4. CTpoeHue U CBOIiCTBA OPraHN4YeCcKNX BelleCcTB

26

Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHWYECKUX BEIIECTB

Coaep:xxaHue y4eOHOIro MaTepHuaJia

9. B3amMoCBf3b HEOPraHUYECKHUX M OPraHUYECKHX BellleCTB.
[IpenMer opraHnyeckol XMMUU. XHUMHUYECKOE CTPOCHHE KaK MOPSAOK COEAUHEHHUS aTOMOB B
MOJIEKYJI€ COIJIACHO MX BaJ€HTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOCHUS
opranuueckux coenuHeHuit A.M. BytinepoBa. YriaepoaHblil CKeleT OpraHMuecKoi MOJIEKYJIbI.
MornekynsipHble U CTPYKTYpHBIE (pa3BEepPHYThIC, COKPAIIICHHBIE) XUMUYECKHE (POPMYIIBL.

10. 3aBucHMOCTH CBOWCTB BelIECTB OT XMMHYECKOT0 CTPOEHHS MOJIEKY.JI.

N3omepus u wu3omepbl (CTPYKTypHas, TreoMeTpudeckas (umuc-tpaHc-uzomepusi). KpatHocts
xuMudeckor cBs3u. [loHstue o QyHkpoHanbHOU rpymnme. [IpuHIunsl Kiaccudukanum
OpTraHWYECKUX COEIUHEHHH. MeXayHapoaHass HOMEHKJIATypa W TPHUHIIMIBI HOMEHKIIATYPbI
OPraHNYeCKUX COCTMHECHUM.

IMpakTuyeckue 3aHATHS

4*

I13 Ne9. HomeHk1aTYypa OPraHu4ecKuX COeIMHEHNH OTAeIbHBIX KJIaCCOB

(HachllllEeHHbIE, HEHACBHIUICHHbIE M AapOMATUYECKHE YIJIEBOJOPOJbI, CHUPTHI, (EHOIBI,
JIbJETU/bI, KETOHbI, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBiieHHE MOJHBIX M COKPALICHHBIX
CTPYKTYPHBIX ()OPMYJT OpraHWYECKHUX BEIIECTB OTACIBHBIX KJIACCOB, UCIIOIB3Ysl X HA3BAHMS
110 CUCTEMATHYECKON HOMEHKJIATYpeE.

I13 Nel0. Pacuernl mnpocreiiineii ¢opmy/bl OpraHM4Yeckoid MoOJIEKYJbl, HCXOAS W3
3JIEMEHTHOI'0 COCTAaBA

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02

Tema 4.2. CBoiicTBa

Conep:kanue y4eOHOro MaTepuaa

12

OK 01
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OPTraHUYECKHUX
COEIMHEHUN

11. ®u3uKo-XMMHYECKHE CBOMCTBA OPraHUYeCKHX COeJUHEHNH OTIeIbHBIX KJIACCOB.
OCOOCHHOCTH KJIacCH(UKAIMK W HOMEHKIATYphl BHYTPU KJacca,; TOMOJIOTHYECKHHA pPsa U
obmas dopmyna; wu3omepus; (pU3NUECKHE CBOMCTBA; XHMHYECKHE CBOWCTBA; CIIOCOOBI
[10JIYYCHUS.

12. IlpeaenbHble, HenpeaeJbHbIe, APOMATHYECKHE YIJIEBOJOPO/bI.

['openne mMeraHa Kak OJAMH W3 OCHOBHBIX MCTOYHHKOB TeIIa B MPOMBIIUICHHOCTH U OBITY.
CBoiicTBa NPUPOJHBIX YIVIEBOAOPOI0B, HAX0XKIEHHE B IPUPOE U IPUMEHEHUE AJIKAHOB;
['opeHue aneruneHa Kak MCTOYHHMK BBICOKOTEMIIEPATYPHOI'O IJIAMEHM Ul CBAapKU U PE3KU
METaJJIOB,

13. Kucjopoacoaep:kaiiye coeinHeHUsl. A30Tcoep:Kaliue coeTnHEeHns

(ctupThl B (HEHOJIBI, KAPOOHOBBIE KUCIOTHI U A(UPBI, AIBJACTUIBI U KETOHBI, JKHPBI, YTJICBOIBI).
[IpakTuueckoe  TpPUMEHEHWE  JTWICHIJIMKONS,  miMiepuHa, ¢enona.  [Ipumenenue
dbopmanibierua, ameTaabIeruaa, YKCYCHONH KUCIOThl. Mblla KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT. MoOIoII1e CBOMCTBA MbIa. AaMUHBI 1 aMHUHOKHCIIOTEI, OEJIKH.

IIpakTHyeckue 3aHATHS

6*

I3 Nell. CocraBiieHue peakuui NMPUCOCAUHEHMS W OKHMCJICHHUSI HA NPUMepe ITHJICHA.
Pemenue pacuyeTHbIx 3a1a4
C UCIOJIb30BAaHUEM IIJIOTHOCTH I'a30B IO BOJIOPOY M BO3AYXY.

I13 Ne12. [IpoBeaeHne XUMHYECKUX PeaKUMii ¢ AHUJIMHOM U TJIMIIUHOM
JlaGoparopHas pabota «OOpa3oBanue cojeil anunuHa. bpomupoBanue anunuaa. OOpa3oBaHue
coJiedd rmnuHa. [lonydeHne MeTHOM COJIM NIMIMHAY. Penenne SKCIIepuMeHTaIbHbIX 3a/1a4.

IT3 Nel13. Pemienne pac4eTHBIX 32124 110 YPABHEHUSIM PEAKIHil € y4acTHEM OPraHU4YeCKHX
BellleCTB.

Pemenne nenoudek NpeBpalleHUI HA TE€HETHUYECKYHO CBSA3b MEXAY KJIAaCCAMH OpPraHMYECKHX
COCIMHEHUN C COCTAaBJICHUEM HA3BAHMM OPraHWYECKMX COCIMHEHHMHM IO TPUBHAIBHOM WIIN
MEX1yHApOJAHON CUCTEMAaTUYECKOW HOMEHKIIATYPE.

OK 02
OK 04, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COI1-1-3
OK 02

Tema 4.3.
Oprannueckue BenlecTBa
B JKU3HEIESITEIbHOCTH
YEJI0BEKA.
[TpousBoAcTBO M
IIPUMEHEHHUE
OPraHUYEeCKHUX BEIIECTB
B IIPOMBILUIEHHOCTH

Conep:xaHue y4eOHOro MaTepuaJia

14. Buoopranuveckue coeJHMHeHMS.

[Tpumenenue u Ouosoruyeckas posb yrieBooB. OKUCIIEHHE YIIIEBOJIOB — UCTOYHUK SHEPTUH
JKUBBIX OpraHn3moB. OOnmacTH NMpUMEHEHHs] aMUHOKHUCIOT. [IpeBpamieHuss OelnKoB MUIIU B
opranuszMe. buonornueckue ¢ynkiuu OenkoB. buonornueckue ¢ynkiuu >xupoB. Ponb
OpraHMYECKON XMMHH B PEIIeHUH Mpo0seM NuileBoi 6e3onacHoCTH. HykienHOBbIe KUCIOTHI:
coctaB u crpoeHue. Crtpoenue HykineoTunoB. CoctaB HykjenHoBbiX kucioT ([JHK, PHK).
Pos1b HYKJIIEMHOBBIX KHUCIIOT B )KM3HEJAEATEIbHOCTH OPTaHU3MOB

15. Poab opraHmyeckoii XMMHMH B pEIICHUH NpoOJIEeM 3HEPreTHYecKoi Oe30MmacHOCTH, B

OK 01
OK 02
OK 04, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02
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pasBUTHU MCEAWLMWHBI, CO3JaHWM HOBBIX MATCpUalOB, HOBBIX HNCTOYHHWKOB OSHCPIrUu
(aJIBTepHaTI/IBHBIe HCTOYHUKH 3Hepr1/11/1). OnacHocTh BO3I[€ﬁCTBHH Ha JKHMBBIC OpIraHU3MBbI
OPraHu4YCCKux B€IICCTB OTACIBbHBIX KJIaCCOB (er'ICBO,I[OpOI[BI, CIINPTHI, (beHOJ'IBI,
XJIOPOPraHU4YCCKUC IMPOU3BOAHBIC, aJIBACTUIAbBI U I[p.), CMBICJI TIOKa3arcCiid MPEACIbHO
HOHYCTHMOﬁ KOHICHTpaluun

HpaKaneCRne 3aHATHSA

2*

113 Nel4. Unentudukanusi OpraHuyecKuX coeIMHEHN OT/AeJIbHbIX KJIACCOB

(Ha mpuMepe aJbACTUAOB, Kpaxmala, YKCYCHOM KHCIOTBI) C HUCIOJIb30BaHUEM HUX (PH3UKO-
XUMHUYECKHX CBOMCTB U XapaKTEPHBIX KAYECTBEHHBIX PEaKITHH.

Pemienne npakTUKO-OPMEHTUPOBAHHBIX 3aJaHUl 1O COCTABJICHHIO XUMHUYECKUX PEaKIIH,
OTPAKAIOIIUX XUMHUYCCKYI0 aKTUBHOCTh OPTraHWYECKHUX COCAMHCHHH B Pa3IUYHBIX CpeIax
(IpUPOTHBIX, OMOIOTHYECKHUX, TEXHOTEHHBIX).

Paznen 5. KunHeTuueckne u TepMOIHHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX peaKknuii

Tema 5.1. Cxopoctb

XUMHYECKUX PEAKIUM.

XHUMHYECKOE
paBHOBECHE

Coaep:xxanue yueOHOIro MaTepuaJa

16. Xumnueckue peakuuu. Knaccnpukanus XuMuuecKux peaxkiuii:
CKOpOCTb peakLuy, €€ 3aBUCHUMOCTb OT pa3IM4HbIX (PAKTOPOB: MPHUPOJBI pPEArupyrOIINX
BEILECTB, KOHLEHTPALMHM PEArHpPYIOUIMX BELIECTB, TEMIIEpAaTypbl M IUIOMIAJHA PEAKIMOHHOU
noBepxHocTH. TeruoBele >PQPEKThl XUMHUYECKUX peakiuil. DK30- W 3HJIO0TEPMUYECKHE,
peakuuu.

17. O0paruMocTh peakuuid. XMMHUYeCKOe pPaBHOBeCHE U €r0 CMEIICHHUE MOJ JCHCTBHEM
pa3iauuHbIX (HaKTOpPOB (KOHIIEHTpAIMsl PEareHTOB WM MPOAYKTOB pPEaKIUH, TaBJICHHE,
TeMIiepaTypa) Uisi CO3JaHHS ONTHUMAJIbHBIX YCIOBUU TMPOTEKAHUS XUMHUYECKHUX IPOIIECCOB.
[Tpunuun Jle [larense

HpaKTuqecm[e 3aHATHUSA

4*

II3 NelS. OmnpeaeseHue 3aBHCHMOCTH CKOPOCTH PpeaKUUM OT KOHLEHTPAaLMH
pearnpyoummx BemecTs

HccnenoBanue 3aBUCMMOCTH CKOPOCTH PEAaKLMK OT KOHLEHTpauuu. OnpenesneHne KOHCTaHThI
CKOPOCTH peakluu rpad)udecKuM METOAO0M.

I13 Nel6. Pemienue npakTMKO-OPHEHTHPOBAHHBIX 3a]aHUI HA IPUMeHeHHe npuHuuna Jle-
laTeane

JUISL HAXOXKJCHUWs HaIpaBJICHUs CMEIIEHUsS paBHOBECHS XMMHYECKOM pEakIuu W aHaIu3
(bakTOpOB, BIUSIOLUINX Ha CMEIIEHHE XMMUYECKOTO PAaBHOBECHSI.

BnusiHue pa3nuuHbIX (GakTOpPOB HA N3MEHEHHE PABHOBECHSI XMMUUYECKMX PEeaKLUi.

3aKkOH AEWCTBYIOIIMX MAacC M KOHCTaHTa XMMMUYECKOTO paBHOBecHs. PacueTl paBHOBECHBIX

OK 01
OK 02, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COI1-1-3
OK 02
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KOHIICHTpAIlUi Pearupyroniux BEIIeCTB W MPOAYKTOB peakiuid. Pacuersl TeroBoro s dexra
peaxkIuu.

Peakunu oOHapyXeHUSI HEOPraHUYECKHUX BEIIECTB B PEAIbHBIX 00BEKTaX OKPYIKaIOLIEH Cpebl.
KadecTBeHHBIE XMMHUYECKHE DPEAKLUHU, XapaKTepHbIE Uil OOHApYKEHHsS OTAEIbHBIX KJIacCOB
OpraHMYECKUX COEIMHEHUH: (EeHONOB, aNbJeruioB, Kpaxmaia, YKCYCHOM KHCJIOTHI,
AMUHOKMCIIOT U JIp.

JleHatypauus OeJKOB PH HarpeBaHHUM, IIBETHbIE PEaKLIUU OEIKOB.

Pa3znen 6. PacTBopnl 4
Tema 6.1. Copepxxanue yueOHOro MmarepuaJia 2 OK 01
IowsTre 0 pacTBopax 18. PacTBopenne kak ¢puznko-xummuveckuii npouecc. Pacreopbl. CriocoObl IpUTOTOBICHUS 2 OK 02, JIP 2, 3,
pactBopoB. PacTBOpmMOCTE. MaccoBasi 10yi1 pacTBOPEHHOro BemecTBa. CMBICT IOKa3aTess 4,6,7,8,9, 10,
IPEIEIbHO JOMYCTUMOM KOHLEHTPAllMM M €ro MCIOJb30BAaHUE B OLIEHKE 3KOJOTMYECKON 13, JIP-KK 1, JIP-
0€30I1aCHOCTH. COIl-1-3
[TpaBuia HKOIOTHYECKH 1eTIECO00PA3HOT0 MOBEACHUS B OBITY U TPYIOBOW JAEATEIBHOCTH B IIETSAX OK 02
COXPAHEHHUs CBOETO 3[I0POBBbS M OKPYXKaroLIeW IMPUPOJHOM Cpelbl; ONACHOCTb BO3JACHCTBUS Ha
JKUBbIE OpraHU3Mbl OIIPEICIICHHBIX BELIECTB.
Penmienne npakTHMKO-OPHMEHTUPOBAHHBIX PACYETHBIX 3aJaHUM Ha PacTBOPBI, UCIOJb3yEMBIE B
OBITOBOW U IPOU3BOJCTBEHHOM JEATEIbHOCTH YEJIOBEKA
Tema 6.2. Coaep:xxanue yueOHOro MaTepuaJia 2 OK 01
Uccnenosanune cBoiicTB | [IpakTHYecKHe 3aHATHS 2* OK 04, JIP 2, 3,
pacTBOpOB 113 Nel7. IlpuroroBienue pacTBopoB. McciienoBanue 1MCePpCHbIX CUCTEM 2 4,6,7,8,9, 10,
[IpuroToBneHne pacTBOPOB  3aJaHHOM  (MOJSIpHOM)  KOHLIEHTpauMu (C  IPaKTHKO- 13, JIP-KK 1, JIP-
OPUEHTUPOBAHHBIMU BOIIPOCAMHM ), ONIPEAEIEHUE CPEbl BOJAHBIX PACTBOPOB. COIT-1-3
[IpuroToBneHne W H3y4EHHE CBOWCTB JUCIEPCHBIX CHCTEM pa3HbIX BUJOB: CYCIEH3HH, OK 02
AMYJIBCUH, KOJUIOUAHOTO pacTBopa. CpaBHEHHE CBOMCTB UCTUHHBIX M KOJUIOMIHBIX PACTBOPOB,
BbISIBJICHHE OCHOBHBIX Pa3INuuil MEXJy HUMH.
[IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAepPKaHHe (CoAepKaHHe MPUKJIATHOT0 MOIYJIsA)
Pa3nesn 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BeKa 6 OK 01
Tema 7.1. Xumus B Conepxanue y4eOHOro MarepuaJjia OK 02
ObITy 1 . 19. OOHnapykeHHe HEOPraHMYeCKHX KATHOHOB M AHHMOHOB, OPraHU4YeCKHX BelleCTB OK (SKJ?; 2.3
TIPOU3BOACTBCHHON OTAEJbHBIX KJIACCOB € HCIOJIL30BAHMEM KAYECTBEHHBIX PeaKiuii 46 7’ 8 9 ’10’
ACATCIIPHOCTI HCIIOBCKA | KayecTReHHBIE XMMMYECKHE PEAKIMH, XapaKTepHBIE JUIi OOHAPYKEHHS HEOpPraHMYECKHX 13 JIP-KK 1. JIP-
BElIEeCTB (KaTHOHOB M aHMOHOB). CocTaBlieHHEe ypaBHEHUHN peakiuii oOHapyKeHHs] KaTHOHOB [— ’ COH-l-é
VI rpynn v aHMOHOB, B T.4. B MOJIEKYJISIpDHOW M MIOHHOHM popmax. OK 02
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CocraBieHHe KauyeCTBEHHBIX peaklui OOHapy>KEHHUS OpraHMYEeCKHX COEIWHEHUH OTIEeNbHBIX
KJIACCOB.

IIpakTHyeckue 3aHATHSA 2*
I13 Nel8. Dkosnormyeckass 0e30MaCHOCTb MOCJEACTBHI ObITOBOI M NMPOU3BOACTBEHHOM 2
NesiITeJIbHOCTH YeJIOBeKA, CBSI3aHHAS ¢ MepepadoTKOil BelecTB
NOUCK U aHAIN3 XUMHUYECKOW MH(POpMAIMU U3 Pa3IMYHBIX HCTOYHUKOB (Hay4Has U y4eOHO-
Hay4Has JUTEpaTypa, CpeCTBa MaccoBOi MH(popmanuu, cetb MHTEpHET U IpyTrHe).
Keificsl (¢ yuerom Oyaymieil npodecCHOHAIIbHOW JIEATENIbHOCTH) Ha aHaiu3 WHpOpMaluu o
IPOU3BOACTBCHHON JICSTENBHOCTH YEJIOBEKa, CBA3aHHOMW C MEpepabOTKONH W MOJy4eHHEM
BEIIIECTB, a TAK)KE C IKOJIOTHYECKON 0€30IacHOCTHIO

JnddepennupoBanHbIii 3a4eT 2*
Bcero 76
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMEBI OBIIIEOBPA30BATEJILHOM
JTACIATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn 1o

Peanuzamus yueOHOW IUCHMIUIMHBI TpeOyeT Haiuuus ydeOHOoro kaOWHeTa

nabopaTopuu Mo XMMHUH.

OobopynoBanue y4eOHOro KaduHeTa, Ja0OPATOPUM

— PaGoune mecta o0yyaronmxcst (CTONbI, CTYJIbs) — 110 KOJMYECTBY O0YYarOIINXCS;

— pabouee mecTo npenogaBarens — 1;

— jocka — 1 miT;

— KHIWKHBIN mkad — 1 mrT.;

— y4eOHO-MEeTOIMYeCcKast JINTEPaTypa Mo TUCIUTLIHHE

— HAOOPBI IAPOCTEP>KHEBBIX MOJIENIEH MOJIEKYI,

— MOJIETIN KPUCTAITNYECKUX PEHIETOK,

— KOJUIEKIIUU MPOCTHIX U CIOKHBIX BEIIECTB U/UIU KOJJICKIIUH TTOJTMMEPOB;

— KOJUJIEKITUS TOPHBIX TTOPOJ 1 MUHEPAJIOB,

— Tabnuna Meneneena,

— ¢ poBbIe 00pa30BaTEIIHLHBIE PECYPCHI.

— MEH3YpPKH,

— MUTIETKU-KANeIbHUIIBL,

— TEPMOMETPBHI,

— MHKPOCKOTI,

— IIyTbl,

— MpeIMETHBIE U IOKPOBHBIE CTEKIIA,

— IJIAHIIETHI JUIS KaIleIbHBIX PeaKIuii,

— ¢uibTpoBanbHAs Oymara,

— MPOMBIBAJIKH,

— CTEKJISIHHbIE TPOOHPKH,

— pEe3UHOBBIE POOKH,

— (ponapuxu,

— Ha0Op PEeaKTUBOB,

— CTEKJISIHHbIE MAJIOYKH,

— IITaTUBBI JUIs IPOOUPOK;

— MEpHbIe LWIMH]PSI,

— BOPOHKH CTEKJISTHHBIE,

— BOPOHKHU JenuTensHbie nuanHapuaeckue (50-100 mo),

— CTYIIKH C TIECTUKOM,

— (papdopoBble yamky,

— MUAHIETHI,

— (punbTpEI OyMakHbIE,

— Bara,

— Maps,

— YacOBBIE CTEKII,

— BJIEKTPOILIUTKH,

— J1abopaTOpHBIC MTATUBHI,

— CIIUPTOBBIE TOPEIIKH,

— CITUYKH,

— npuOOp AJIA MOJTydeHHs ra30B (WK IpoOupKa ¢ Ta300TBOIHOM TPyOKOit),

— JieprKaTeiu JUIsl MpoOUpOK,

— CKJISTHKU JIJIsl XpaHEHHsI PEaKTHBOB,

— pa3gaToyHbIe JIOTKH,
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— xumudeckue crtakansl (50, 100 u 200 mn);

— IITATENH;

— MHHILIETHI,

— CEKYHJIOMEpHI (TaiiMephl),

— MepHble Tpooupku (Ha 10—20 M)

— MepHBbIe KoJ0bI (25, 50, 100 u 200 M),

— Bo/sIHAs OaHs (MJIM TEPMOCTAT),

— CTEKJISIHHBIC MaJIOYKH;

— KOHWYeCKHEe KoJiobl 1t TutpoBanus (50 u 100 mo);

— MHJIUKATOPHBIE MOJOCKH I onpenenenus pH

— CTaHJapTHas WHAUKATOpHAs IIKAaJa;

— YHUBEPCAIbHBIN HHIUKATOP;

— nunietku Ha 1, 10, 50 mur (wm mo3atopel Ha 1, 5 1 10 M),

— OIOpEeTKH U1 TUTPOBAHUS,

— MenuuuHckue mmpuikl Ha 100—150 mu,

— 1abopaTopHbIC W/WIIH aHATUTHYECKUE BECHI,

— pH-meTpsl,

— CYIIWJIBHBIA IKad

B mnpormecce ocBoeHus mporpaMMbl Y4eOHON ITUCHUIUIUHBI «XHUMHUS» CTYIEHTHl HMEIOT
BO3MOXXHOCTh JIOCTyNa K SJCKTPOHHBIM Y4YeOHBIM MaTepuajaM [0 XHMHH, HWMCIOIIUMCS B
cBOOOAHOM J1ocTynie B cetd HHTepHeT (RJIEKTPOHHBIM KHHUTaM,  MPAaKTHKyMaM,  TeCTaM,
matepuanam EI'D u np.).

TexHuyeckue cpeacTBa 00yUeHHsI:

— HOYTOYK ¢ yiniieH3uoHHbM [10 — 1 mT;

— TeneBu30p (9KpaH) — 1 mT.

3.2. UndopmannonHoe odecnevenne peaju3anum NporpamMmbl

Jnst peanmzanuu  mporpaMmbl  OuOimoreunbii Goun MHCTUTYTa WMeeT medyaTHblE U
AIIEKTPOHHBIE OOpa3oBaTeNnbHble U HMH(DOPMAIIMOHHBIE PECYPCHl, PEKOMEHJIOBAaHHBIC IS
HCIIOJIb30BaHuUsl B 00pa30BaTeIbHOM IIPOLIECCe, HE CTaplle MATH JIET C MOMEHTA U3/1aHus.

3.2.1. OcHOBHBbIE€ HCTOYHHUKH

1. Audunorenosa, WM. B. Xumust: y4eOHMK M TNPakTHUKYyM [  CpPEIHEro
npodeccronanbHoro oopazoBanus / . B. Aupunorenona, A. B. baokos, B. A. [Tonkos. — 2-¢ u3.,
ucnp. u jon. — Mocksa: WsnatensctBo IOpaiit, 2023. — 291 c. — (IIpodeccuonansHoe
obpazoBanme). — ISBN 978-5-534-11719-6. — Tekcr: osaextpoHHbd // OOpa3oBarenbHas
mardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513807

2. I'mmaka H. JI. OGmas xumusi: ydeOHoe mocobue / ['muuka H. JI. — Mocksa: KuoPyc,
2023. —752c.

3. I'muuka, H. JI. O6mas xumus B 2 T. Tom 1: yueOHUK 1S cpeaHero mpodheCCHOHATBLHOTO
obpazoBanus / H. JI. I'munaka ; mon pemakumeit B. A. IlomkoBa, A. B. babkosa. — 20-e wu3n.,
nepepad. u gom. — MockBa: M3matensctBo IOpaiit, 2023. — 349 c. — (Ilpodeccrnonansuoe
obOpazoBanmue). — ISBN 978-5-9916-9672-2. — Tekcr: osaextpoHHblid // OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512151

4. I'muuka, H. JI. O6mas xumus B 2 T. Tom 2: yueOHuk ans By3oB / H. JI. I'munka ; mox
penakmueit B. A. [TonkoBa, A. B. Badbkoa. — 20-e u3., mepepabd. u gom. — Mocksa: M3aaTenscTBo
KOpaiit, 2023. — 379 c. — (Bwicuiee obpazoBanue). — ISBN 978-5-9916-9355-4. — Tekcr:
snekTpoHHbIH // O6pa3zoBarenbHas miardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/512503

5. I'munka, H. JI. OOmas xumus. 3aauu U yIpaXHEHUs: y4eOHO-TIpaKTHUeCKoe mocodue
JU1sl cpeaHero npodeccuonanbHoro oopazosanust / H. JI. I'munka ; mox pemakmueit B. A. Tlonkoga,
A. B. babkoBa. — 14-e wu3a. — MockBa: WMsmarensctBo HOpaiit, 2023. — 236 c. —
(ITpodeccronansuoe obpazoBanme). — ISBN 978-5-534-09475-6. — TekcT: 3J€KTpOHHBIA //
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https://urait.ru/bcode/512503

O6pasoBarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/512152

3aiines, O. C. Xumus. JIabopaTopHblii MPaKTUKYM M COOPHHK 3a1a4: yueOHOe mocodue s
cpennero npodeccruonansHoro odpazopanust / O. C. 3aitneB. — MockBa: M3natensctBo FOpaiiT,
2023. — 202 c. —(ITpodeccuonansuoe obpazoBanme). — ISBN 978-5-9916-8746-1. — Tekcr:
snektponHsii // O6pasoBatensHast miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513541

7. Hukutuna, H. I'. OOmas u Heopranudeckass xumus B 2 4. Yacts 1. Teopernueckue
OCHOBBI: Y4eOHHMK U npakTukym g By3oB / H. I'. Hukutuna, B. U. I'peGenpkoBa. — 2-¢ u3m.,
nepepab. u gon. — Mocksa: M3narensctBo Opaiit, 2023. — 211 c¢. — (Briciiee obpa3zoBanue). —
ISBN 978-5-534-04785-1. — Tekcrt: anekTponnslii // OOpazoBatenbHas miatdopma KOpaitt [caiT].
— URL.: https://urait.ru/bcode/514851

8. Huxutuna, H. I'. O6mas u Heopranuyeckass xumus B 2 4. YacTh 2. XUMUS DJIEMEHTOB:
y4eOHUK U MPAKTUKYM Ui cpefaHero npodeccuonanbHoro oopazosanus / H. I'. Hukutuna, B. U.
I'peGenbkoBa. — 2-¢ u3a., nepepad. u gom. — Mocksa: M3natensctBo FOpaiit, 2023. — 322 ¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03677-0. — TekcT: 37€KTpOHHBIH //
O6pasosarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/514850

9. Huxonbckuii, A. b. Xumusi: y4eOHUK ¥ MPAKTUKYM U CPEIHETO MPOQPECcCCHOHATHLHOTO
obpazoBanus / A. b. Huxonbsckuii, A. B. CyBopoB. — 2-¢ u3n., mepepab. u gom. — Mocksa:
WznatenserBo Opaiit, 2023. — 507 c. — (Ilpodeccnonansuoe obpazosanme). — ISBN 978-5-534-
01209-5. — Tekct: snexktpoHHbd // OOpazoBatenbHas miardpopma HOpaiit [caiiT]. — URL:
https://urait.ru/bcode/513537

10. Xumusa: yueOHUK ansi cpenHero npodeccuoHanbHoro obpazosanus / 0. A. JleGenes,
I'. H. ®anees, A. M. T'omy6es, B. H. lllanoan ; mox o6mieid penakmueii I'. H. @aneeBa. — 2-e usm.,
nepepab. u nmon. — MockBa: UznmatensctBo IOpaiit, 2023. — 431 c.— (IlpodeccuonanbHoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Texkct: snexTponHbiii // OOpa3oBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073 (nata obpamenus: 07.09.2023).

3.2.2. JlonoJIHUTEIbHbIE HCTOUYHHKH

11. Xumus. 3agagHuk: yueOHoe mocoOue i cpeiHero npodeccuoHaIbHOr0 00pa3oBaHUs
/ YO. A. Jlebenes [u ap.]; mox obmieit penakiueit ['. H. ®aneeBa. — Mocksa: UznatenscTBo FOpaiT,
2023. — 236 c. — (IlpodeccuonanbHoe oOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
aneKTpoHHbBIH // O6pa3zoBarenbHas miardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/513091

12. Tapmun, A. II. Xwumunueckue TepmuHbl. CroBapb. ydeOHoe mocoOue s BY30B /
A. II. T'apumun, B. B. MopkoBkuH. — 2-€ u3., ucp. u gon. — Mocksa: M3garensctBo FOpaiit, 2023.
— 452 c. — (Boicuiee oOpaszoBanue). — ISBN 978-5-534-04639-7. — TekcT: 37€KTpOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/514975

13. Onmneitnuko, H. H. Xumuns. AaropuTmsl pemieHus 3ajJad U TeCTbl: yueOHOe mocobue
it cpenHero npodeccruonanbHoro oopaszoBanus / H. H. Oneitaukos, I'. I1. MypaBseBa. — 3-e usn.,
ucnp. u jon. — Mocksa: WsnatensctBo IOpaiit, 2023. — 249 c. — (IIpodeccuonansHoe
obpazoBanme). — ISBN 978-5-9916-9665-4. — Tekcr: osnexktpoHHbd // OOpa3oBarenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/513860

14. Pocun, . B. Xumwus. Y4eOHUK W 3aJa4HUK: JUISI CPEIHETO MPOQPECCHOHATHHOTO
obpazoBanus / U. B. Pocun, JI. /I. Tomuna, C. H. ConoBreB. — Mocksa: MU3narensctBo HOpaiit,
2023. — 420 c. — (IlpodeccuonansHoe obOpazopanme). — ISBN 978-5-9916-6011-2. — Tekcr:
aNeKTpoHHBIH // OOpa3oBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512022

15. Xumusd: yueOHUK Ui cpeqHero npodeccuonansHoro obpazosanus / FO. A. Jlebenes,
I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBan ; mox oO1ieit penakuueit I'. H. @aneesa. — 2-e u3.,
nepepad. u gom. — MockBa: M3matensctBo IOpaiit, 2023. — 431 c¢. — (Ilpodeccrnonansuoe
obOpazoBanmue). — ISBN 978-5-9916-7723-3. — Tekcr: osaextpoHHblid // OOpa3oBarenbHas
mwiatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/51307
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3.2.3 UnTepHeT-pecypchi:

16. Omummnuana «ITokopu BopoOwseBsl ropei». — URL: www. pvg. mk. ru

17. OOpazoBarenbHbIi caiiT s MKOIbHUKOB «Xumus». — URL: www. hemi. wallst

18. O6pa3zoBarenbHblIii caiiT ms mkonpHUKOB . — URL: www. alximikov

19. DnekrponHas 6ubnmoreka mo xumun. — URL: www. chem. msu. ru

20. UnrtepHer-uznanue aisa yuntenei «EctectBennbie Haykuy. — URL: www. enauki. ru

21. Meroauueckas rasera «IlepBoe centsops». — URL: www. 1september. ru

22. XKypuan «Xumus B mkoae». — URL: www. hvsh. ru

23. Kypnan «Xumus u xu3aby. — URL: www. hij. ru

24. DneKTpOHHBIN )ypHal « XuMukHu 1 xuMus». — URL: www. chemistry-chemists. com

25. Hay4yHO-TIONMYJISIpHBIA TIPOEKT «DJIEMEHTHl OONbINONW Haykm» ((PuU3HMKa, XHUMHS,
MaTeMaThKa, aCTPOHOMHS, HayKHd O >KU3HU, Hayku o 3emuie). HoBocTu Hayku, KHWTH, Hay4dHO-
HOIYJISIPHBIE CTaThbU, JIGKLIUH, SHIIUKJIOTICTUH.

26. Caiit Hay4HO-momyssipHOro kypHaia «llorenmman» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

27. CaliT  Hay4yHO-IOMYJSIpHOrO  KypHaina  «Xumusa u  xku3Hb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

28. OtkpbITas 2JIEKTpOHHAss OuOnHOTeKa xumudeckoro moprana «Chemnety, comepkut
yueOHbIe U MH(DOPMAIMOHHBIC MATEPHUAbl ISl IIKOJHHUKOB U yduTelled. B Hell MOXKHO HailTh
y4eOHUKU 1O OOIIEH U HEeOPraHMUECKON XUMUU, OPraHUYECKOW XMUMHU, MYyJIbTUMEINaMaTePHUaIbl,
a TakkKe 3314l XUMHUYECKUX OJUMIIMA]] C PEIICHHUSMHU, 337a4l BCTYNHTEIBHBIX 3K3aMEHOB IS
abutypuenros. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

29. NudopmanuonHple  Marepuayibl 00  oymMmuangax:  MOCKOBCKOH — TOPOICKOWM,
Bcepoccuiickoii, MenneneeBckoid, MexayHapoaHoil. IlpuBeneHsl 3aiauum TEOPETUUECKUX H
OKCIEPUMEHTAIBHBIX TYPOB, OAPOOHBIE pemieHns, cucku u ¢ororpaduu nmodeaureneit. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

30. Cucrema [AHMCTAaHIIMOHHOTO OOy4YeHHUs, HamNpaBiCHHAs B TMEPBYI0 oOdYepenp Ha
MOJTrOTOBKY K OJUMIIMAJaM BCEX YPOBHEW — OT LIKOJBHBIX 10 MexayHapoaHoil. CaliT conepkut
OTPOMHOE KOJIMYECTBO 3ajad, CTPYNIIMPOBAHHBIX KaK MO TeMaM, TaK M mo onumnuanam. [lo Bcem
OCHOBHBIM pa3zieflaM XUMUU MPUBEAEH TEOPETHUECKUN MaTepuall U pa3o0paHbl PEIIeHUs] THITIOBBIX
3amad. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

31. Iopran no HaHoTexHONOTrUsAM. OCHOBHas 1IeJIb — pa3BUTHE 00pa30BaHUS B 001acCTH
HAaHOTEXHOJIOTM W TOATOTOBKAa K WHTEpHET-OJIMMIHane 1o HaHoTtexHomorusiMm. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

32. Hapéxnas cnpaBouHas MHPOpMAIUS O XUMHUYECKHX IJIEMEHTaX M WX CBOWCTBax (Ha
anrmiickom si3eike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

33. Pycckos3pIuHBIH  CaWT O  CBOWMCTBaX  XWMHYeCKHX dnemeHToB. — URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

34. Hexommepueckuii caliT OHJAWH-00pa30BaHUs, COAEPKAT MHOTO HHTEPECHBIX
00pa3oBaTeNbHBIX KYpCOB M BHJCOJNEKIMH JUIS IIKOJBHUKOB, CTYACHTOB M yuuTeneil. EcTb
HecKoIpKOo KypcoB mo xumun. — URL:  http://gotourl.ru/4800 (https://www.cas.org/)

35. Caiir Chemical AbstractService — camplii aBTOPUTETHBII B MHUpPE XHMUHU
uH(OpPMAIIMOHHBIN HHTEPHET-pecypc (caiT miatHeii) . — URL: http://www.organic-chemistry.org/

36. ITlopran mo opraHn4eckoll XuMuK Ha aHrimiickoM s3bike. — URL: http://www.xumuk.ru

37. CallT 0 XHMHUM: KJIacCHYECKHe YYECOHHWKH, CIPABOYHUKH, SHIIMKIIOTEINH, ITOHCK
OpraHMYECKUX ¥ HEOPraHWYeCKHX peaKIWii, CcocTaBleHUEe ypaBHeHHH peakuuit. — URL:
http://orgchemlab.com/
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4.

KOHTPOJIb n

OIIEHKA

OBIIIEOBPA30OBATEJIBHOM JUCHUILINHBI

PE3YJIbTATOB

OCBOEHMUA

KoHTpoub U OlIEHKA pe3yIbTaTOB O0YUEHUs OCYLIECTBIIAETCS IPENoAaBaTeleM B IIPOLEcce

NPOBEICHUS MIPAKTUYECKUX 3aHATUI U 1a00paTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBHITIOJTHEHUS

00yJaromyMuUCs WHIANBHUIYaJIbHBIX 3aJaHUM, MPOEKTOB, HccienoBaHUU. Pe3ynbraTel 00y4eHus

OnpeaAcCIIsAr0T, 4TO 06yqafonmec;1 JOJIKHBI 3HATh, IOHUMATb U JCMOHCTPUPOBATH IO 3aBCPUHICHUHN

HN3YYCHUA TUCHUIIINHBI.

Jiis GpopmMupoBaHus, KOHTPOJISI M OLIEHKH PE3YyJIbTaTOB OCBOCHHS YUEOHOW TUCIUILIMHBI
UCIIONIb3YETCSl CUCTEMa OLEHOYHBIX MEPOIPUITHH, MpeacTaBisionias co00il KOMIUIEKC Y4eOHBIX

MEpPOMPUITHIA, COTJIACOBAHHBIX C pe3yJIbTaTaMu 00y4yeHus u chopmynupoBaHHbIX ¢ yueToM OI'OC
COO (mpeametnsbie pe3yibrarhl o aucuuruae) u GI'OC CIIO.

Tuns! oeHOYHBIX

Ne OK Mopnyas/Pasnen/Tema | Pesyabrar o0y4yeHus .
MeponpusiTHii
| OcHOBHOe co/iep:KaHue
1 dopmyMpOBaTH
Pa3zpnen 1. OcHoBBI PMYHP
0a3o0Bble MOHATHS U
CTPOCHHUs BellecTBa
3aKOHBI XUMHH
1.1 [ OK 01 CtpoeHue aToOMOB CocraBnsath xumudeckue |1. Tect «CTpoeHune aToMoB

XMMHYECKHUX JJIEMEHTOB
U IPUPOJA XUMUYECKOU
CBA3U

(hopMyIIBI COeMHEHHI B
COOTBETCTBHUU CO
CTENIEHBIO OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB,
WCXOJIS U3 BaJICHTHOCTH U
31EKTPOOTPULATENBHOCTH

XUMHYECKHX 3JIEMEHTOB U
IIPUPOJA XUMUYECKON
CBSI3W».

2. 3ama4n Ha COCTaBIICHUE
XUMUYECKUX (HOPMYIT
JIByXaTOMHBIX COeIMHEHUN
(oxcuaoB, cynbhuaos,
TUAPUIOB U T.IL.).

3. 3aganus Ha
HCIIOJIb30BaHUE XUMUYECKOU
CHMBOJIMKHA U Ha3BaHUU
COETUHEHUH I10
HOMEHKJIaType
MEXIYHApOJIHOTO COI03a
TEOPETUYECKON U
MPUKITIATHON XUMUH U
TPUBUAIBHBIX HA3BaHUU IS
COCTaBJICHUS] XMMHUYECKUX
dhopMyJT IBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cylnb(pUI0B, TUAPHUIOB U
T.I.) U IPYTUX
HEOPTraHUYECKHUX
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3znen/Tema | Pe3yiabTat 00yuyeHust .
MeponpusiTHii
COEIMHEHUH OTIEJIbHBIX
KJIACCOB
1.2 [ OK 01 [Tepuonuueckuii 3aKoH U | XapaKTepU30BaTh 1. Tect «Metamnuieckue /
OK 02 tabmuma J[.1. XHMHYECKHE DJIEMEHTHl B |HEMeTaJlJIMYeCKUe CBOMCTBA,
Menpeneena COOTBETCTBHUH C UX IMEKTPOOTPHULIATELHOCTD U

MIOJIO’KECHUEM B
IIEPUOUYECKON CUCTEME
XUMHNYCCKUX 3JICMCHTOB
J.N. MenneneeBa

CPOJICTBO K DJIEKTPOHY
XAMUYCCKHX JIEMCHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOEHUEM U
MOJIOKEHHUEM B
MEPUOUYECKON CUCTEME
XHMHUYECKHUX DJIEMEHTOB
J.1. MeHaeneeBay.

2. IIpakTrueckue 3aaHus
Ha YCTaHOBJICHUE CBSI3U
ME¥K]ly CTPOEHUEM aTOMOB
XAMUYECKHX DJIEMCHTOB U
MEPUOJNYECKUM
W3MEHCHHEM CBOIICTB
XUMHUYECKHUX DJIEMEHTOB U
HUX COEIMHEHUH B
COOTBETCTBUM C
MOJIOKEHUEM
[Iepnonnueckoii cucreme.
3. IIpakTuko-
OPUEHTHUPOBAHHBIE
TEOPETUYECKUE 3aIaHUS HA
XapaKTEePU3aLHI0
XUMHUYECKHUX DJIEMEHTOB:
«Meramnueckue /
HEMETAJJINYECKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XAMUYECKHX DJIEMECHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B
NIEPUOIUYECKON CUCTEME
XAMUYCCKHUX DJIEMESHTOB
J.1. MenaenaeeBay
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3znen/Tema | Pe3yiabTat 00yuyeHust .
MeponpusiTHii
2 Xapakrepu3oBath Tunbl |KoHTpoabHasi pabGora
Pazgen 2. Xumnueckue =
XxuMnuyeckux peakuuii  [«CTpoeHue BelecTBa U
peakuuu
XHMHYeCKHe Peakium»
2.1 | OK 01 THOBI XUMHUYECKUX CocTaBisiTh peakiuu 1. 3amaun Ha cocTaBICHUE
OK 04 |peakumit COCIMHEHMUS, Pa3yIOKEHUs, |YPABHEHUM pEeaKIIUA:
oOMeHa, 3aMeIIeHus, — COEMHEHMS], 3aMeILECHUS,
OKHUCJIUTEIBHO- paznoxkeHusi, 0OMeHa,
BOCCTAHOBUTEIBHBIE — OKUCJIUTENIBHO-
peakiuu BOCCTAaHOBUTEIbHBIX
peaKUHuii C UCIIOJIH30BAHUEM
METO0/1a AJIEKTPOHHOTO
Oananca.
2. 3agaun Ha pacyeT Macchl
BEIIeCTBA UM 00bEMa
ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIIECTBA,
Macce Uik 00bEMY OJTHOTO
U3 YYaCTBYIOIIUX B PEAKIUU
BEIIECTB; PACUETHI
Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) IPOAYKTOB
peaKkiMu, eCiI OJTHO U3
BEILECTB UMEET MTPUMECHU
2.2 DNeKTpoNIUTHYECKAs CocTaBnsATh ypaBHEHUS 1. 3aganus Ha cocTaBlIeHHE
JTUCCOIMAIMS U MOHHBIA |XMMUUYECKUX PEaKIINU MOJIEKYJISIPHBIX U MOHHBIX
oOMeH MOHHOI0 0OMEHa C peakuuii ¢ yyactueM
y4acTUEM KHCJIOT, OCHOBAaHUM U COJICH,
HEOPraHUYECKHUX BEIIECTB |yCTAaHOBJICHUE N3MEHECHHS
KHCIIOTHOCTH CPEIbI
2. JJaboparopHas paboTa
"THUIbl XUMHYECKUX
peakuuit"”

3 Pasnea 3. Crpoenue u |HMccaenoBars crpoenue u|KonTposbHnasi padora
CBOMCTBA CBOMCTBA «CBoiicTBa
HEOPraHN4eCKHUX HEOPraHu4eCKHUX HEOPraHU4eCKHX
BellleCTB BellleCTB BellleCTB»

3.1 |OKO01 |Knaccudukanus, Knaccudunuposarsb 1. Tect «HomeHknaTypa u
HOMEHKJIaTypa u HEOPTraHUYECKHE Ha3BaHWE HEOPTAHUYIECKUX

CTPOCHHE
HEOPTaHHYECKUX
BEIICCTB

BEIIECTBA B COOTBETCTBUU
C X CTPOEHUEM

BCIICCTB NCXOOS U3 UX
XUMHUYECKON (GOpMYIIbI TN
COCTaBJIEHNE XUMHUYECKOU
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OK

Monyas/Pa3znen/Tema

Pe3yabrar 00y4enus

Tunsl oeHOYHBIX
Meponpus THIA

(bopMyIIBI HCXOS U3
HA3BaHUS BEIECTBA 110
MEXTyHapOAHOMN WK
TPUBHUAIBLHON
HOMEHKJIaType».

2. 3ajaum Ha pacuer
MacCcoBOM /1011 (Macchl)
XUMHYECKOI'0 2JIEMEHTA
(coenuHeHMs1) B MOJIEKYJIE
(cmecn).

3. [IpakTuueckue 3a1anus
1o kiaccupuKaiuu,
HOMEHKJIaType U
XUMHUYECKHM (hopmyam
HEOPraHUYECKUX BEILECTB
Pa3IMYHbIX KJIACCOB.

4. IlpakTryeckue 3a1aHus
Ha OIpeieJICHHe
XUMHYECKON aKTUBHOCTHU
BEIIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBS3U U
TUIA KPUCTAJUINYECKON
pelieTku

3.2

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOICTBa
HEOPraHUYECKUX
BCIIIECTB

VYcranaBiuBarh
3aBUCHUMOCTh (PU3HUKO-
XUMHUYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, & TAK)KE TUIIa
KPUCTAJUTMYECKOM
peLIeTKn

1. Tect «OcobeHHOCTH
XUMHUYECKHX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJICI.

2. 3amaHus Ha cOCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peakimii ¢ yyactuem
MPOCTBIX U CIOKHBIX
HEOPTaHMYECKHUX BEIIECTB:
OKCHUJIOB METAJIJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
DJIEMEHTOB;
HEOPTraHWYECKHUX KHUCIIOT,
OCHOBaHU# 1 aM(OTEPHBIX
TUAPOKCHJIOB,
HEOPTraHUYECKHUX COJIEH,
XapaKTEPUIYIOMIUX HX
CBOICTBA U CIIOCOOBI
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OK

Monyas/Pa3znen/Tema

Pe3yabrar 00y4enus

Tunsl oeHOYHBIX
Meponpus THIA

MOJTyYEHUSI.
3. IIpakTrko-
OpUEHTUPOBAHHBIC
TEOPETUYECKHE 3a/1aHus Ha
CBOICTBa U MOJIy4YEHUE
HEOPTraHUYECKUX BELIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxarnus
HEOPTaHUYECKUX
BEIECTB

Uccnenosarts
KaueCTBEHHbBIC PEaKIINU
HEOPraHUYECKHUX BEILECTB

1. IlpakTuko-
OpPUEHTUPOBAHHBIC 3aJaHUS
10 COCTABJICHUIO
XUMUYECKHUX PEAKLUN C
y4acTUEM HEOPraHUIECKUX
BEIIECTB, UCIOJIb3YEMBIX
JUISL UX UJICHTU(UKALINY.
2.JIaboparopnas paboTa:
“Unentruduxans
HEOPTraHWYECKUX BEIIECTB”

Pasnea 4. Crpoenue u
CBOliCTBa
OpPraHu4ecKux
BellecTB

HccnenoBath cTpoeHue u
CBOICTBA OPraHUYecKHX
BellecTB

KonTtpoabHnas padora
«CtpoeHue u cBoOlicTBa
OpPraHn4ecKnX BelecTB

4.1

OK 01

Knaccudpukanus,
CTpOEHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEILECTB

Knaccugpunuposars
OpraHn4€CKuUC BEIICCTBA B
COOTBETCTBUHU C UX
CTPOEHHEM

1. 3aganus Ha cocTaBICHUE
Ha3BaHUN OPraHUYECKUX
COEIMHEHUH 110
TPUBUAIILHON WX
MEXIYHApOAHOU
CHUCTEMATUYECKOU
HOMEHKJIATYPE.

2. 3agaHus Ha COCTaBJICHUE
MOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (hopMyI
OpPraHMYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.

3. 3ajaun Ha onpeaeIeHue
npocreiien GopmMyIibl
OpPraHMYECKON MOJIEKYJIBI,
UCXOJS U3 DJIEMEHTHOTO
cocrasa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHM4eCcKux
COCTMHCHUH_

VcranaBauBarth
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
OPraHNM4YeCKHUX BEIIECTB OT

1. 3amaHus Ha cocTaBICHUE
YpPaBHEHUN XUMHUUYECKUX
peaKIuil ¢ yyacTueM
OpFaHI/I‘—IeCKI/IX BCIIICCTB HA
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OK

Monyas/Pa3znen/Tema

Pe3yabrar 00y4enus

Tunsl oeHOYHBIX
Meponpus THIA

CTPOEHHUSI MOJIEKYJI

OCHOBAHHUU UX COCTaBa U
CTpOCHHUSI.

2. 3agaHus Ha COCTABIICHHE
YpaBHEHUN XUMHYECKUX
peaKuuid,
WJUTIOCTPUPYIOLIUX
XUMHYECKHUE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX
peaKuil U TeHETUYECKOU
CBSI3M OPraHUYECKHX
BEIIECTB Pa3HbIX KIIACCOB.
3. PacuerHble 3a1auu 10
YPAaBHEHUSM PEaKLMii C
y4acTHEM OPTaHHYECKUX
BEIIECTB.

4. Jlaboparopnas pabota
“IIpeBparieHus
OpPTaHMYECKUX BEILECTB MPH
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

Nnentuduxanus
OpPraHUYECKUX BEILECTB,
UX 3HA4YE€HUE U
MIPUMEHEHHE B OBITOBOM
Y IIPOU3BOJCTBEHHON
NeSITEIbHOCTH YeJIOBEKa

Hccnenosatb
Ka4eCTBEHHBIE PEAKLINU
OpraHU4YeCKHUX
COEIMHEHUH OTIEITBHBIX
KJIacCOB

1.IlpakTuxo-
OpPUEHTHPOBAHHbIE 3a/1aHUS
10 COCTaBJICHUIO
XUMUYECKHUX PEAKIUN C
y4acTHEM OPTaHUYECKUX
BEIIECTB, B T.U.
UCTIONTB3YEMBIX JUIS UX
UICHTU(DHUKAIIMY B OBITY U
IPOMBIIIJIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxanms
OpPraHUYeCKUX COeIMHEHUN
OTJEIbHBIX KJIACCOB™’

Paznen 5.
Kunernueckune u
TePMOAUHAMUYECKUE
3aKOHOMEPHOCTH
NMPOTEKAHUA
XHUMHYECKHX PeaKIui

XapakTepu3zoBathb
BJIMSIHUE PA3JTHYHBIX
(¢akTopos Ha
PaBHOBeECHE U CKOPOCTh
XHUMHMYECKHUX PeaKkuui

OK 01
OK 02

CKOpOoCTh XMMHUYECKUX
peakuuil. XMMHUYECKOE
paBHOBECHE

XapakTepu3oBaTh
BIIMSIHME KOHIIEHTPAIIUH
pearupyoIux BEeIecTB U

IIpakTuko-
OPHUEHTUPOBAHHBIE
TEOPETUUECKUE 3aJaHuUs Ha
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3znen/Tema | Pe3yiabTat 00yuyeHust .
MeponpusiTHii
TEMIIepaTypbl Ha CKOPOCTH [aHaIHu3 (PaKTOPOB,
XUMHYECKHUX PEaKIIHii BIIUSIIOUINX HA U3MEHEHHE
XapakTepus3oBaTh CKOPOCTH XUMHUYECKOM
BJIMSTHUE U3MEHEHHUS peaxiuu. [IpakTuko-
KOHIIEHTPALlUU BEUIECTB, |OPUEHTHUPOBAHHbBIC 3aJaHUS
peaKIMu Cpe/ibl U Ha IPUMEHEHUE TPUHIUIA
TEMIIEPATYpPHI HA Jle-Illatense niist
CMEIICHUE XUMHYECKOTO |HAXOXKJECHUS HAIPaBICHUS
paBHOBECHS CMEIICHUSI PaBHOBECHUS
XUMHYECKON peaklnu u
aHayu3 GaKTopoB,
BIIMSIOLINX HA CMEILIEHUE
XMMHYECKOTO PABHOBECHS
6 HccaenoBaTh HCTHHHEBIE
Paznen 6. PacTtBopnl PACTBOPBI C 3aJAHHBIMHA
XapaKTepUCTUKAMM
6.1 | OK 01 [TonsTue o pactBopax  |Pa3nnuars UCTUHHBIE 1. 3agauu Ha
OK 02 pacTBOpbI MIPUTOTOBJIEHUE PACTBOPOB.
2. IlpaxTuko-
OPUEHTHPOBAHHBIE
pacueTHbI€ 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIONIb3yeMbIE B OBITOBOM U
MIPOU3BOACTBEHHOMN
JeATETbHOCTH YeIIOBEKa
6.2 | OKO01 |HccnenoBanue coiictB |HccnenoBars husnko- JlaGoparopHas paboTa
OK 04 |pacTBOpOB XUMHYECKHUE CBOMCTBA “IIpuroroBieHune
HCTUHHBIX PaCTBOPOB pacTBopoB”
Il | IpodeccuonanbHO-OpHMEHTHPOBAHHOE CcO/iep:kaHKe (Coep:KaHNe MPUKJIATHOTO
MOYJIs1)

7 Pazgea 7. OuenuBath mociaeaAcTBHs |3amuTa Keica (¢ y4eTom
Xumus B ObITY U OBITOBOI U Oyayuei
NPOM3BOJACTBEHHOI NPOM3BOJACTBEHHOI npo¢ecCHOHATbHOM
AeATeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa |1eATeJbHOCTH)
YyeJ10BeKa ¢ MO3M LU

IKOJIOTHYECKOMI
0e3onmacHoOCTH
OK 01 Xumus B OBITY U OnenuBats nocnencteus |Keiic (¢ yaerom Oymymieit
OK 02  |[npou3BOACTBEHHOMN OBITOBOI 1 npodeccuoHaIbHON
OK 04 |nmedarenbHOCTH YellOBEKa |IIPOU3BOACTBEHHOMN JESITEIIbHOCTH)
OK 07 NesTeIbHOCTH UenoBeka ¢ |Bo3MOKHBIE TEMBI KEHCOB:
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Monyas/Pa3znen/Tema

Tunsl oeHOYHBIX
Pe3yabrar 00y4enus .
Meponpus THIA

no3utuii skosornueckonr | 1. Ilorennenue kiumara u
0e301MacHOCTH BBICBOOOK/ICHHE ra30BBIX
THIPATOB CO JIHA OKeaHa.

2. byaymiue matepuansl s
aBua-, MalIMHO- U
IpuOOPOCTPOCHUSI.

3. HoBble maTepuainsl 1
COJIHEUYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE

PaACTUTEIIBHBIX IIPEIapaToOB

OO0mas komnereHuus, Paznesa/Tema T oneHoYHBIX MepONPUATHS
JINYHOCTHBIE
pe3yJabTaThI
JIP.2 Paznensr 1 -7 OLICHKA COOCTBEHHOTO IPOJBUKEHMUS,
JIP.3 JMYHOCTHOI'O Pa3BUTHUS 00YyYaroIerocs;
JIP.4 OIICHKA IMHAMUKH B OPTaHU3alnuu COOCTBEHHOM
JIP.6 yueOHOIl  JedTenbHOCTH 1O  pe3yjbTaraMm
JIP.7 CaMOOLICHKH, CaMOaHalIu3a U KOpPpEeKUUU €€
JIP.8 pe3yJIbTaTOB,
JIP.9 IIPOSIBIICHUE BBICOKONPO(ECCHOHANBHOM
JIP.10 TPYyAOBOI aKTUBHOCTH,;
JIP.13 y4acTHE€ B HCCIEAOBATEIBCKOM U IPOEKTHOM
JIP-KK-1 paborte;
JIP-COII-1 KOHCTPYKTUBHOE B3aMMOJEHCTBHE B Y4eOHOM
JIP-COII-2 KOJIJIEKTUBE/OpUTase;
JIP-COTI-3 JEMOHCTpAL¥sl  HABBIKOB  MEKIMYHOCTHOTO

JIEJIOBOT0O OOIIEHHS, COIMAILHOT0 UMUK,
TOTOBHOCTh K OOIIEHHIO W B3aMMOJEHCTBHIO C
JIOJBMH CaMOTO Pa3HOTO CTaTyca, STHUYECKOH,
PENUTHO3HON MPUHAICKHOCTH u B
MHOT'000pPa3HbIX 00CTOATEIHCTBAX;
JEMOHCTpAIMsl YMEHUI U HABBIKOB Pa3yMHOTO
MIPUPOIOTIOIE30BAHUS, HETEPITUMOTO
OTHOIICHUS K JIEHCTBUSM, MPUHOCSIIUM Bpel
9KOJIOTHH;

OTCYTCTBHE (DAKTOB TMPOSBICHUS UIACOJOTHH
Teppopu3Ma u IKCTPEMH3MA cpenu
oOyJaromuxcs;

OTCYTCTBHE COITHAIBHBIX KOH(JIMKTOB CpEIH
oOyJaromuxcs, OCHOBaHHBIX Ha
MEKHAIIMOHAJIbHOW, MEKPEITUTHO3HON MOYBE
coOroieHne HOpM " [EHHOCTEeH
o0pa3oBaTeNbHONM OpraHu3alii, ydacTue B
peanuzanuu BOCTIMTATEIbHBIX MIPOEKTOB
AHIIOO «KyOanckuit HUHCTUTYT
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npodeccnoHaTbHOTO 00Pa30BaAHUY,
coOJI0ICHHE HOPM U MPaBUJI Mpoliecca
00y4YeHHs, OTBETCTBEHHOE M JOOPOCOBECTHOE
OTHOIICHHE K CBOEMY OOYUEHHUIO U TPYILY
MPEINOIaBaATENEH.
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