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1. OBIIAA _XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHDbI

1.1. MecTo AMCHUILIMHBI B CTPYKTYpPe OCHOBHOM npodecCHOHAJIbHOI 00pa3oBaTeibHOM
NMPOrpamMMbl

Oo6meo6pazoBarenpHas guciumuinHa COO.01.05 «Xumus» sBiaseTcs 00s13aTeIbHON YacThIO
o0m1eo0pa3oBaTeapHOrO KKIIA 00pa3oBaTensHOM mporpaMmel B cootBeTcTBrE ¢ @I'OC CIIO no
crenranbHocTH 09.02.07 MHpOpManMoHHBIE CHCTEMBI U TPOTPaMMHUPOBaHUE

1.2. leau 1 nJIaHUpyeMble Pe3yabTAThl 0CBOCHUS TN CHUIINHBI :

1.2.1. Heap ¥ 332494 JUCHMILJINHbI

Lenp — QopmupoBaHUE y CTYJACHTOB XWMHYECKOW COCTaBISIONIEH €CTeCTBEHHOHAYYHON
KapTUHBl MHpa KaK OCHOBBI NMPUHSATHS PEIIEHUN B >KM3HEHHBIX U MPOU3BOJICTBEHHBIX CUTYalMsIX,
OTBETCTBEHHOI'O TIOBEJICHUS B IPUPOJIHOM cpefie.

3anayu AUCIUIUIMHBL:

1) chopmupoBarh MOHMMaHWE 3aKOHOMEPHOCTEH NPOTEKaHUS XHUMHUYECKHX IPOIECCOB U
ABIIGHUH B OKpYXKalolleil cpene, IENOCTHONM HAay4YHOHW KapTUHBI MHUpA, B3aUMOCBS3M U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHHUS NPOBOAUTH pacUeThl MO XHUMHUYECKUM (opMmyiamM H ypaBHEHHUSIM
XUMHUYECKHUX PEaKIUii, IUNITAHUPOBATh U HHTEPIIPETUPOBATH PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEIACHUS XMMHYECKUX SKCIEPUMEHTAIBHBIX HCCIEIOBAHUN C
coOII0ICHUEM TTpaBuJl 0€30MacHOr0 OOpallleHus C BELECTBAMU U JJaOOpaTOPHBIM 000pyA0BaHUEM;

4) pa3BUTh YMEHHUS aHAIU3UPOBATH, OLEHUBATh, IIPOBEPSITh HA JOCTOBEPHOCTh U 00001IaTh
MH(}OPMaLIMI0 XUMHUYECKOI0 XapaKTepa U3 pa3IndHbIX HCTOUYHUKOB;

5) cpopmupoBaTh yMEHHUS IPOTHO3UPOBATH MOCIEACTBUS CBOEH I€ATEIHbHOCTH M XUMUYECKUX
IPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IPOLIECCOB;

6) chopmMHUpoBaTh MOHMMAHUE 3HAUUMOCTH JOCTHKEHUH XUMMUYECKOW HAyKM M TEXHOJIOTUH
JUISL pa3BUTHS COLIMATIBHOM U TPOU3BOJCTBEHHOMU cdep.

1.2.2. IlnanupyeMble pe3yJbTaThl OCBOEHHUSI 0011e00pa30BaTe]bHON JAMCUMILIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocnoBe ®T'OC COO

Ocoboe 3HaueHNe qUCIUIUTMHA UMeeT rpHu GpopmupoBanuu u passutun OK.01, 02, 04, 07 u
JP2,3,4,6,7,8,9,10, 13, 14, 15, JIP-KK 1, JIP-COII-1-3

JIMYHOCTHBIE Pe3yJbTAThI:

JIP.2 TIposiBisifominii aKTUBHYIO TPaKIAHCKYIO TO3HMIIMIO HA OCHOBE YBAaXKCHHS 3aKOHA U
MPABOIOPAJIKA, TIPaB U CBOOOJ COTpakJaH, YBOKEHUS K UCTOPUUYECKOMY U KYJIHTYPHOMY HACIIEIUIO
Poccun. Oco3HaHHO W JIEATENHHO BBIPAXKAIOIIUM HENPUSATHE AUCKPUMHUHAIIMA B OOIIECTBE IO
COLMAJIbHBIM, HAllMOHAJIBHBIM, PEJIMTMO3HBIM IPU3HAKAM; JKCTPEMHU3MA, TEPPOPU3MA, KOPPYIILIMH,
AHTUTOCYJAPCTBEHHOUN AesTenbHOCTA. OOJaaronuii OMBITOM TPAKIAHCKOW COIMAIBHO 3HAYUMOMN
NEeSTENbHOCTH (B CTYICHYECKOM  CaMOYIPaBJICHUU,  JOOPOBOIBUECTBE,  IKOJIOTUYECKUX,
MPUPOJOOXPAHHBIX, BOCHHO-TIATPUOTHYECKUX W JAp. OOBEAWHEHUAX, aKIUAX, MPOorpaMmax).
[TpuauMaromuii  ponb u30MpaTeNss W Y4YaCTHHKA OOIIECTBEHHBIX OTHOIICHHM, CBS3aHHBIX C
B3aUMOJICCTBUEM C HAPOIHBIMHU N30paHHUKAMH.

JIP.3 JleMOHCTpUpPYIOIIMI NPUBEPKEHHOCTh TPAJAULMOHHBIM JTyXOBHO-HPaBCTBEHHBIM
LIEHHOCTSIM, KYJbType HaponoB Poccuu, npuHIMIIAM YECTHOCTH, MNOPAIOYHOCTH, OTKPBITOCTH.
JIelCcTBYIOIINI M OLIEHUBAIOIIMI CBOE MOBEAEHUE U ITOCTYIIKH, ITOBEICHUE U MOCTYIIKU IPYTUX JIFOACH
C TO3HMIMK TPAIUIMOHHBIX POCCHUMCKHX TyXOBHO-HPABCTBEHHBIX, COLIMOKYJIBTYPHBIX HEHHOCTEH H
HOPM C Y4YE€TOM OCO3HAaHMS IOCIEICTBUM MOCTYNKOB. ['OTOBBIA K J€JI0BOMY B3aUMOJIECHCTBUIO M
HepopMaTbHOMY  OOIIEHHWIO C  TIPEACTABUTEISIMH  pPa3HBIX  HApOJOB,  HAIIMOHAIBLHOCTEH,
BEPOUCIIOBEAAHUN, OTIMYAIOIIUM HMX OT YYAaCTHUKOB TPYIIl C JECTPYKTUBHBIM M JAEBUAHTHBIM
MOBEICHUEM. J[eMOHCTpUPYIONIMN HENPUSTHE COLMAIBHO OMACHOIO TOBEICHUS OKPYXKAKOIIMX M



npeaynpexaaronmi ero. [IposBiasomuil yBaKeHHE K JIOIAM CTAPLIEro MOKOJEHUs, TOTOBHOCTh K
Y4acTHIO B COLIUAIBHOM MOACPIKKE HYKIAIOLIUXCS B HEH.

JIP.4 IlposBisitominii U JIEMOHCTPUPYIOIIMN YBa)XXKEHUE K TPYIy 4YEIOBEKa, OCO3HAOLIWN
LIEHHOCTh ~ COOCTBEHHOTO TpyJa M Tpyda JApyrux Jrojed. DOKOHOMHYECKHM  aKTHUBHBIM,
OpUEHTUPOBAaHHBIM Ha OCO3HAHHBIN BBIOOpP cdepbl MPO(EecCHOHANBHOM JIEATEIHHOCTH C YYETOM
JMYHBIX XU3HEHHBIX IUIAHOB, MOTPEOHOCTEW CBOEW CeMbH, poccuiickoro oOmiecTBa. Bripaxarommuit
OCO3HAHHYIO TOTOBHOCTh K TOJYYEHHUIO HPOPECCHOHANTBHOIO 00pa3oBaHMs, K HENPEPHIBHOMY
00pa30BaHUIO0 B TEYEHHUE KHU3HU JIEMOHCTPUPYIOIIMK MO3UTUBHOE OTHOLIEHHE K PEryJIMpOBAaHUIO
TPYIOBBIX  OTHOmIeHHH. OpUEHTHPOBAaHHBIM Ha camMooOpazoBaHuE U  MNPOPECCHOHATBHYIO
IIEPENOATrOTOBKY B YCIOBHMSIX CMEHBI TEXHOJIOTMYECKOTO YKJIaJa U COMYTCTBYIOIIMX COLIMAJIBHBIX
nepemeH.  Ctpemsuuiicss Kk GOPMHUPOBAHUIO B CETEBOM Cpelie JTUYHOCTHO U MPOPECCHOHATBHOTO
KOHCTPYKTHUBHOTO «IIH(PPOBOTO ciena»

JIP.6 OpueHTHpOBaHHBIM Ha MPOQECCHOHAIBHBIE IOCTHXKCHHS, JCSITCIBHO BBIPAKAIOUTUN
MO3HABATEIIBHBIE HHTEPECHI C YIETOM CBOHMX CIIOCOOHOCTEH, 00pa30BaTEIbHOTO U MPOGECCHOHATHLHOTO
MapIIpyTa, BBIOpaHHOM KBaTH(PUKAUU

JIP.7 Oco3Haroumii u JeATENbHO BBIPAKAIOLIUN MPUOPUTETHYIO LIEHHOCTh KaKJIOU
YeNIOBEUYEeCKON JKU3HM, YBAXKAIOIMIUNA JTOCTOMHCTBO JIMYHOCTU KaXKJIOTO 4YeNOBEKa, COOCTBEHHYIO U
YY)KYI0 YHUKQJIBHOCTh, CBOOOJY MHPOBO33PEHUYECKOr0 BbIOOpa, camoomnpeaeneHus. [IposBistommii
OepexJIMBOE M YYTKOE OTHOILIEHHWE K PEIUTHO3HONM MPUHAAICKHOCTH KaKIOr0 4YelOBEeKa,
peyNpeaUTeNbHbIN B OTHOLIEHUH BBIPAYKEHUS IPaB U 3aKOHHBIX UHTEPECOB JIPYTUX JHOAEH

JIP.8 IlposBnstomiuidi U JEMOHCTPUPYIOIIMK YBaXXEHUE 3aKOHHBIX HHTEPECOB M IIpaB
IPEJICTaBUTENIEH PA3NIMYHBIX 3THOKYJBTYPHBIX, COLUAIbHBIX, KOH()ECCHOHAIBHBIX TpyNIl B
pOCCUHCKOM OOIIECTBE; HAI[MOHAJIBHOTO JIOCTOMHCTBA, PEIUTHO3HBIX YOSXKICHHH C Yy4ETOM
coONIOAeHUsI HEOOXOIUMOCTH 00ecredyeHHUs KOHCTUTYLMOHHBIX IIpaB U CBOOOJA  Ipa)<aaH.
[loHuMaromuii U JEATEIbHO BBIPAXKAIOUUN LEHHOCTh MEXPEIUTHO3HOIO M MEKHAlMOHAIbHOIO
coryiacus JitoJied, Tpaxk/iaH, HapoaoB B Poccun. Bpipakaroniuil conpu4acTHOCTb K IPEYMHOKEHUIO U
TPAHCISIUU KYJIBTYPHBIX TPAAULUN U IIEHHOCTEM MHOIOHAlIMOHAJIBHOTO POCCHICKOIO rOCyIapcTBa,
BKJIFOUEHHBIN B 001IIECTBEHHbIE MHUIIMATHBbI, HAIIPABJICHHbIE HA UX COXPAaHEHHE

JIP.9 Co3Haroumii [EHHOCTh JKHU3HM, 3JI0pOBbs U Oe3omacHocTH. CoOmoganmuid u
MpoTaraHIupyOIIHi 3J0POBBIM 00pa3 >KU3HU (3J0pPOBOE MHUTAHHUE, COOJIIOJACHUE TUTHEHBI, PEKUM
3aHATUH W OTAbIXa, (u3MyecKkas aKTUBHOCTH), JEMOHCTPUPYIOLIMH CTpemieHHE K (U3UYECKOMY
COBEpLIEHCTBOBaHMUIO. [IposiBistomuii co3HaTeNbHOE 1 000OCHOBAHHOE HETIPUSATHE BPEIHBIX IPUBBIYEK
U ONAcHbIX HAKJIOHHOCTEH (KypeHue, yHoTpeOJieHHe alKorojs, HApKOTHKOB, ICHXOAKTUBHBIX
BEIIIECTB, a3apTHBIX UTP, JIOOBIX (POpM 3aBUCUMOCTEH), ECTPYKTUBHOTO TOBEACHUS B OOIIECTBE, B
TOM uucIe B uppoBoi cpene

JIP.10 bepexxnuBo OTHOCSIIUICS K IPUPOJHOMY HACJIEIUIO CTPAaHbl U MUpPA, MPOSBIISIOMIUN
c(OPMHPOBAHHOCTh 3KOJOIMYECKOH KYJIbTYpPbl HA OCHOBE IIOHMMAHHUS BIUSHUS COLMANIBHBIX,
HSKOHOMHUYECKUX U Mpo(eccroHaIbHO-TIPON3BOACTBEHHBIX IIPOLECCOB HAa OKPYKAIOUIYIO CpEey.
Beipakaronuili  JesATebHOE HENPUATHE JEHCTBUM, MPUHOCALIMX BpEJ NPHUPOJAE, PacHO3HAIOIINN
OMACHOCTH Cpelbl OOWTaHUsA, NPEAYNPEKIAOUUN PUCKOBAHHOE IOBEIECHUE JPYTUX TIpaxaaH,
HOMYJIAPU3UPYIONIUI CIIOCOOBI COXpPAHEHUS MAaMATHHUKOB INPHPOJBI CTPAaHbI, PErHOHA, TEPPUTOPHUHU,
MOCEJICHU S, BKIIIOUEHHBIHN B 00I1I€CTBEHHbIE MHUIIUATUBEI, HAalpaBJIeHHbIE HA 3a00Ty 0 HUX

JIP.13 JIeMOHCTpUPYIOLINI TOTOBHOCTh U CHOCOOHOCTh BECTH JUANIOT C IPYTUMH JIIOJIbMH,
JIOCTUTaTh B HEM B3aMMOINOHMMAHHUS, HAXOAUTh OOIIUE LIETU U COTPYAHUYATH JUISl UX JOCTH)KEHUS B
npodeccuoHaIbHOMN e TeTbHOCTH

JIP.14 JleMOHCTpUPYIOIMI HaBBIKM aHAIM3a U MHTEPIPETallud UHPOPMAIMHN U3 Pa3IMUHBIX
MCTOYHUKOB C Y4ETOM HOPMAaTHUBHO-IIPABOBBIX HOPM

JIP.15 JleMOHCTpHUpYIOIIMIA TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO, B TOM 4HCIIE
caM000pa30BaHUI0, Ha NPOTSDKEHHUM BCEM JKU3HU; CO3HATEIbHOE OTHOILEHHE K HENpPephIBHOMY
00pa3oBaHMIO KaK yCIOBUIO YCIIETHON MpOodheCCHOHATLHOM M OOIIECTBEHHOM eI TEIbHOCTH.

JIP-KK-1 [lpusHaromuii LEHHOCTh HENpPEephIBHOIO OOpa30BaHMs, OPUEHTHPYIOIIUIICS B
U3MEHAIOIIEMCSl  pbIHKE TpyaAa, wu30eraromuil 0e3paldoTULbl;  YHOPaBISIOLUNA  COOCTBEHHBIM
npoeCCHOHATIBHBIM PAa3BUTHEM; DPE(ICKCUBHO OIEHUBAIOUINM COOCTBEHHBIH KU3HEHHBIH OIBIT,



KPUTEPHUH JIMIHON yCTICIITHOCTH.

JIP-COII-1 CriocoOHbli peann30oBbIBaTh YCIOBHS M TPUHIMIIEI JTyXOBHO-HPAaBCTBEHHOTO
BOCITUTAHUS HA OCHOBE 0a30BBIX HAIIMOHAIBHBIX U PETHOHANBHBIX IIEHHOCTEH, mpuoputretroB AHIIOO
«Ky0OaHCckuii HTHCTUTYT PO(HEeCCHOHATBLHOTO 00pa30BaAHMS

JIP-COII-2 J[lemonctpupytoumii npusepkeHHocTh  AHIIOO  «KyOaHCkuil  MHCTUTYT
po(hecCHOHATTLHOTO 00pa30BaHUS)

JIP-COII-3 AjekBaTHO OIEHMBAIOIIMH CBOM CIIOCOOHOCTH M BO3MOKHOCTH, OTBETCTBEHHO
OTHOCSIIIUICS K TIPOLIecCy OOYYEHHS M €T0 pe3yJibTaTaM



Taboauua 1 — [lnanupyembie pe3yJibTaThbl 0CBOEHHS 00111€00pa30BaTEJIbHON JUCIUINJIMHBI

Koa v HauMeHoBaHue
¢opmupyemMbIx
KOMIIeTeHIH I

Ilnanupyemble pe3yabTaThl 0CBOCHUS IMCIHUILIHHBI

Oomue

JAucuunianHapHbie

OK 01. Beibupatb
CIOCOOBI peleHus
3a7a4
npoeccuoHaIbHON
JeSITeTIBHOCTH
NPUMEHHUTENBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCHIUTAHUS:

- TOTOBHOCTh K TPYyAy, OCO3HAHHE IICHHOCTH MAacTEpCTBa,
TpyI0Jto0ue;

- TOTOBHOCTb K aKTUBHOH JI€ATEIbHOCTH TEXHOIOTHYECKOH U
COLIMAJIbHON HAMPaBICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH,

IUIAHUPOBATb M CaMOCTOSTENBHO  BBIMOJNHATH  TaKylO
NeSITebHOCTD;
- HMHTEpeC K pa3nu4yHbiM cdepam mnpodeccHOHATBHON
JesITebHOCTH,
OBianeHue YHHUBepPCAJIbLHBIMH yueOHBIMU

MO3HABATEJbHBIMHU JeHCTBUAMM:

a) 0a30BbIe JJOTHYECKHUE eiiCTBUSA:

- caMoCTOSTEN HO (OPMYITUPOBATh M aAKTYaJH3UPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIM MPHU3HAK WM OCHOBAHUS
JUTSL CpaBHEHUS, KJacCU(UKAIIMKI U 0000IIECHUST;

- ONpEAeNATh ENH JIEATSIBHOCTH, 3a/JaBaTh MapamMeTpbl U
KPUTEPUHU UX JOCTHKCHUS;

- BBIABIATH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBICHUSX;

IMPOTUBOPCHUUA B

- BHOCHTb KOPPEKTHBBI B JEATEIBHOCTb, OIEHUBATH
COOTBETCTBHE pE3yNbTAaTOB MEJISIM, OLECHUBATh PHUCKHU
MOCJEICTBUH JI€SATEILHOCTH;

- pa3BHBaTh KpPEATUBHOE MBINUICHUE TIPU  PEIICHUHN

KU3HEHHBIX MPOOIEM

0) 0a30BbBIE HCCJIEN0BATEIbLCKHE HeHCTBHSI:

- BIQJACTh HaBbIKAMHM  y4eOHO-UCCIICJOBATEIbCKOW U
MPOEKTHOM JIeATSIIBHOCTH, HAaBBIKAMH pa3pellieHus Ipooiem;
- BBISBIIATH MPUYUHHO-CJIC/ICTBCHHBIC CBSI3H u
aKTyaJIM3UPOBATh 3ajauy, BBIIBUTATh THIIOTE3y €€ PEIICHUs,
HaXOJUTh  APTYMEHTBHI  JUIA  JIOKA3aTeJIbCTBA  CBOHMX

- BIIaJIETh CHUCTEMON XUMHUUYECKHUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHA (XUMUYCCKUHA JJIEMEHT, aToM,
JNICKTPOHHAsE 000JI0uKa atoma, S-, P-, d-3JIeKTpOHHBIE OpOUTAIH
aTOMOB, HWOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTD,
CTENEHb OKHUCJICHUs, XMMHUYecKas CBA3b, MOJb, MOJISIpHAs Macca,
MOJIAPHBIA 00BEM, YIJICPOIHBINA CKEJEeT, PYHKIIMOHAIbHAS TPYIINa,
pajaukan, U30MepHs, U30MEpPhl, TOMOJIOTHYECKUN Psii, TOMOJIOTH,
YIIIEBOJOPOABI, KHUCJIOPOJ- H  a30TCOJAEpKAINe COCIWHEHUS,
OMOJIOTMYECKH aKTHBHBIE BellecTBa (YIJICBOMBI, JKUPBI, OCIIKH),
MOHOMED, TOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIE

COCIUHCHUS, KPUCTAIIMYCCKAd PCeIICTKA, THUIbI XUMHYCCKUX
peaKHI/Iﬁ (OKHCHHTCHBHO-BOCCTaHOBI/ITeJH)HBIe . 9K30- n
SHJIOTEPMHUYECKHE, pPEAaKUUH HOHHOrO  OOMEHa), PpacTBOp,

3JI€KTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOIUTHUECKAsT TUCCOLUALINS,
OKHUCITUTENb, BOCCTAHOBUTEINb, CKOPOCTb XHWMHUYECKOW peakluu,
XUMUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI (TEOPHS] XUMUIECKOTO
cTpoeHmsi opraHudeckux BemecTs A.M. bytnepoBa, Teopus
3JIEKTPOJIUTUYECKON JUCcCcOUMaly, nepuoanyeckuit 3akon J[[.U.
MeHpeneeBa, 3aKOH COXPaHGHHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUIM S3BIK XUMHH, (PAKTOJOTUYCCKHE CBEICHUSA O
CBOICTBaX, COCTaBe, MOJyYEHWH W OE30MacCHOM HCIOJIb30BAHUHI
BOXHEHITNX HEOPTaHWYECKUX W OPTaHUYECKHX BEHIECTB B OBITY U
MPaKTUYECKON JEeSITENbHOCTH YeJIOBEKa;

- yMETh BBISIBISITH XapakTEPHbIE TMPU3HAKA U B3aUMOCBS3H
W3YUYEHHBIX MOHSATUN, MPUMEHATH COOTBETCTBYIOIUE MOHSATHUS TIPU
OIMMCAaHUMU CTPOCHHS U CBOMCTB HEOPraHWYECKUX U OPTaHMYECKUX
BEIIECTB U UX MPEBPAIICHUH; BBISBISATH B3AUMOCBI3b XUMHUYECKHUX
3HAHUH C MOHATHSIMH " MPECTABICHUSIMHU JIPyTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yMEThb WCIIOIh30BaTh HANMEHOBAHUS XWMHUYECKUX COCIUHEHUN
MEKIYHAPOJAHOTO COI03a TEOPETHYECKON M NMPUKIATHOW XUMHUHU U




YTBEP)KICHUH, 3a/1aBaTh IapaMeTpbl U KPUTEPHU PELICHUS;

- QHAJIM3MPOBATh I[IOJyYECHHBIE B XOJE€ pEIICHUS 3aJa4u
pe3yabTaThl, KPUTUYECKU OLIEHUBATh HX JOCTOBEPHOCTb,
IIPOTHO3MPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

- yYMeTb IEPEHOCUTb 3HAaHUS B IIO3HABATEIBHYI0 U
HPaKTHYECKYIO 00IaCTH )KU3HEESTENbHOCTH;

- YMETb HHTETPHUPOBaTh 3HAHMS U3 Pa3HBIX MPEIMETHBIX
obJacrei;

- BBIIBUTaTh HOBbIE HJIEH,
MOJIXO/IbI U PELICHUS;

- CIIOCOOHOCTh HX HCIIOJB30BaHMSA B I103HABATEIbHON U
COLIMATIbHOM MPAKTHUKE

npeajiaratb OpPUTrHHAJIbHBIC

TPUBHAJIbHBIE HA3BaHUS Ba)KHEUIINX BEIIECTB (ITWIICH, allETUIICH,
ruuepuH, (¢enoin, (opManbAeruia, YKCyCHas KUCIIOTa, TIIUIMH,
yrapHbelii ra3, YrAEKUCIbIM Tra3, aMMHaK, TralleHas W3BeCTbh,
HerameHas: HW3BeCTb, NHUTbEBas COJAa U JPYIHX), COCTaBIATh
(bopMyibl HEOPTaHUYECKUX M OPTaHWYECKHUX BEIIEeCTB, YPaBHEHHUS
XUMHUYECKHX pEaKUud, OOBSICHATP HX CMBICH; IOATBEPKAATh
XapaKTepHble XMMHUYECKUE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTAMU U 3alMCIMH YPAaBHEHUN XUMUYECKUX PEAKIIMIA;

- yMETh  YCTaHABIMBAaTh  NPUHAIICKHOCTh  H3YyUYEHHBIX
HEOPraHWYECKUX W OPTaHUYECKUX BEIIECTB K OIpPeIeICHHBIM
KJlaccaM W TPyMIaM COEAMHEHUH, XapaKTepH30BaTb MX COCTaB U
BOKHEWILIME CBOWCTBA; ONPENESATh BHUABl XUMHUYECKUX CBsI3e
(koBaJIeHTHasi, HMOHHAs, METAJJIMYeCKas, BOJOPOJHAs), THIIbI
KPUCTAUTMYECKUX  PEIIeTOK  BEMIeCTB;  KJAcCH(UIIMPOBATH
XUMHYECKUE PEAKILINU;

- copMupOBaTh MPENCTABICHHUS: O MATEPUAIHLHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBIICHUHM MPHUPOJABI; O MECTE U
3HaYEHUM XHMHUU B CUCTEME €CTECTBEHHBIX HAayK U €€ PO B
o0ecreyeHnr yCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUHU
npoOjeM  SKOJIOTMYECKOM,  JHEpreTMUecKo M MHUINEBOH
0e30MmacHOCTH, B Pa3BUTHUM MEIWIUHBI, CO3/aHUU  HOBBIX
MaTepHUaioB, HOBBIX HWCTOYHUKOB OJHEPruHM, B 0OecredYeHun
palOHANBHOTO  TPUPOAOIONB30BaHUs, B  (HOpMHpPOBAHHUU
MHUPOBO33pEHHUs] M OOLIeH KyJIbTyphl YEIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOLIEHHSI K CBOEMY 37I0POBbIO U
MPUPOJHON Ccpelie;

- BJaJeTh CUCTEMON XMMHUYECKUX 3HAHHM, KOTOpas BKIIIOYAET:
OCHOBOMOJIArarolye NOHATUS (AOMOJHUTENBHO K CUCTEME MOHATUI
0a30BOTO YpOBHS) - W30TOIBI, OCHOBHOEC M BO30YXKICHHOE
COCTOSIHME  aToMa, TIuOpuau3amus  aTOMHBIX  opOuTainei,
xumuyeckas cBs3b ("o" um "m'", KpaTHbIe CBSI3M), MOJISIpHAs
KOHLEHTpAaLUsl, CTPYKTypHas (Qopmyia, u3oMepus (CTpYKTypHas,
reoMeTpuueckas  (IHUC-TpaHC-U30MEPHSA), THIBI  XUMHYECKUX
peaknuii (roMo- W TeTepOoTreHHBbIC, O0OpaTHUMble W HEOOpaTHMEIE),
pacTBOpBI (MCTUHHBIE, AUCIIEPCHBIE CUCTEMBI), KPUCTAIOTUAPATHL,
CTETEHb JTMCCOIMALINH, HIICKTPOJIN3, KPEKHUHT, pU(OPMHHT); TEOPHH
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U 3aKOHbl, 3aKOHOMEpPHOCTH, MHPOBO33PEHUECKUE 3HaHUS,
Jeallie B OCHOBE IOHUMAHUs INPUYMHHOCTU U CUCTEMHOCTH
XMMUYECKUX SIBIICHUH, COBPEMEHHBbIC MPEICTaBICHUS O CTPOCHUU
BEIlECTBA Ha AaTOMHOM, MOJIEKYJSIPHOM M HaJMOJIEKYJSIPHOM
YPOBHSX; NpPEICTaBIEHHS O MEXaHU3MaX XUMUYECKUX PEaKLuii,
TEPMOJAMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTAX UX
NPOTEKaHUs, O XMMUYECKOM PaBHOBECHUHM, JUCIEPCHBIX CHCTEMAX,
(axTonoruyeckue CBeAEHHs O CBOWCTBAX, COCTaBe, MOJIY4YEHHU U
0€30I1aCHOM  MCIIOJIb30BAaHUM BAKHEHIIMX HEOPraHUYeCKUX U
OpPraHUYECKUX BELIECTB B OBITY M HPAKTUYECKOH JeATEIbHOCTH
YeJoBeKa;  OOLIMX  HAy4HbIX  HPUHIMIAX  XUMHUYECKOTO
NPOM3BOJACTBA (HAa HpUMepe MPOU3BOJCTBA CEPHOMl KHUCIOTHI,
aMMHaKa, METaHOJIa, IepepaboTKU He(PTH);

- YMeTb MpPOBOJAUTH pacyeTbl [0 XUMHYECKUM (opMmysnaM u
YPaBHEHHSM XUMHUYECKHUX PEAaKLHUH ¢ UCIIOIb30BaHUEM (PU3NYECKUX
BeJIMUMH  (Maccbl, oObeMa Ta30B, KOJMYECTBA BEILECTBA),
XapaKTepU3YyIOIIUX BELIECTBA C  KOJHWYECTBEHHOH CTOPOHBI:
pacdeTsl IO HAXOXKICHUIO XUMHMYECKOH (hOpMyIbl BEIECTBA;
pacueTbl Macchl (0ObeMa, KOJHMYECTBAa BEIIECTBA) HPOIYKTa
peaKIMu, €M OJTHO U3 UCXOHBIX BEIIECTB JIaHO B BUJIE pAaCTBOPA C
ONpENIEIEHHOM MacCOBOM J0Jiell PacTBOPEHHOIO BEIIECTBA HWIIU
TaHO B M30bITKE (MMEeT NPUMECH); pacueTbl MacCOBOW WM
00BEMHOM JI0JM BBIXOJIa MPOJYKTA PEAKLMH; pacueThl TEIIOBOTO
s dexra peakiuii, 00LEMHBIX OTHOIIICHUH Ta30B;

- yMeThb BBUIBIATH XapaKTEpHbIE MPHU3HAKM M B3aUMOCBS3b
U3YYECHHBIX MOHATHUH, MPUMEHATh COOTBETCTBYIOIME MOHATHUS NPU
ONHCaHUU CTPOCHMS M CBOWCTB HEOPraHMUECKUX M OPraHMYECKUX
BEILECTB U UX MPEBPAILCHUH; BBISBIATH B3aUMOCBSI3b XMMHUECKHX
3HAHUM C TOHATHAMHU U MPEACTABICHUSIMU APYTUX HNPEAMETOB IS
Ooslee OCO3HAHHOTO TOHMMAHHUSI U OOBACHEHHS CYIIHOCTH
MaTepUaIbHOTO E€IMHCTBA MHpA; HCIOJIb30BATH CHCTEMHBIE
XUMHUYECKHE 3HAHUS I OOBSICHEHUS M MPOTHO3UPOBAHHS
SBJICHUH, UIMEIOIUX €CTECTBEHHOHAYYHYIO IIPUPOLLY;

- YMeTh HCIOJIb30BaTh HAaUMEHOBAaHMSA XHMHYECKHUX COCAMHEHHUI
MEX/YHapOJHOIO COK3a TEOPETUYECKOM M NMPUKIAAHOM XMMUU U
TPUBHUAJbHBIE HA3BaHMs BELIECTB, OTHOCSIIMXCA K H3yYCHHBIM
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KJlaccaM  OpPraHMYeCKMX M  HEOPraHWYEeCKUX  COEJAMHEHUM;
MCIOJIb30BaTh XMMUYECKYIO0 CUMBOJIUKY JJIsi COCTaBICHHUS (POPMYJIT
HEOPraHWYECKUX BELIECTB, MOJIEKYJSIPHBIX M  CTPYKTYpPHBIX
(pa3BepHYTHIX, COKpAIICHHBIX U  CKEJIETHBIX) dhopmy
OpraHMYECKUX BEIIECTB; COCTABJIATH YPABHEHHUS XUMHUYECKHX
peakuumii W pacKpblBaTb HMX  CYIIHOCTb:  OKHCIHUTEJIBHO-
BOCCTAHOBUTENIBHBIX ~ pEakUUd  IMOCPEACTBOM  COCTABJICHUS
AIIEKTPOHHOTO OaiaHca THX peakIHii; peakuuii HOHHOro oOMeHa
MyTeM COCTaBJICHHS WX TIOJHBIX M COKPAIICHHBIX HWOHHBIX
ypaBHEHUH; peakuuid TUAPOIIN3a, peakui

KOMIUTIEKCo0Opa3oBaHus (Ha mpUMepe TUAPOKCOKOMIUIEKCOB ITMHKA
Y QJIFOMHHUSA); TIOATBEPKIATh XapaKTepHble XMMUYECKHUE CBOWCTBA
BEUIECTB COOTBETCTBYIOUIMMH JKCHEPUMEHTAMH U  3alUCAMU
YPaBHEHUN XUMHUYECKUX PEaKIIHil;

- yMeTh KJIacCU(UIMPOBATh HEOPraHUYECKHE U OpraHUYeCKHe
BEUIECTBA M XUMHYECKHE PEaKIUH, CaMOCTOSTEIbHO BbIOMPATh
OCHOBAaHMSI M KPHUTEpPHH JUIsI KIacCHU(UKAMH  W3ydaeMbIX
XMMUYECKUX OOBEKTOB; XapaKTEePHU30BaTh COCTaB W Ba)KHEHIIHE
CBOICTBa BEMIECTB, MPUHAJICIKAIINX K OMPEACTECHHBIM KJlaccaM U
rpynmaM COeIUHEHHH (TPOCThIe BEUIECTBA, OKCHUIbI, THIPOKCHIBI,
COJIM; YIJIEBOAOPOABI, NPOCThIe AHPBI, CHUPTHL, (EHOIbI,
albJICTH/IBI, KETOHBI, KapOOHOBBIC KHUCIOTHI, CIIOKHBIE 3(HPHI,
KHUPBI, YTJIEBOABI, aMWUHBI, AMHHOKHUCIIOTHI, OCJIKH); TPUMEHSTh
3HaHUSA O COCTaBE€ M CBOMCTBAX BELIECTB JJISl SKCIIEPUMEHTAIbHON
MPOBEPKU THIIOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEW MPOTEKaHUs
XUMHMYECKUX PEAKIUH U MPOrHO3MPOBAHHUA BO3MOMKHOCTEH HX
OCYLIECTBIICHUS;

- yMeThb MOATBEPXKJaTh HAa KOHKPETHBIX MpUMEpPax XapakTep
3aBHCHUMOCTH  PEAaKIIMOHHOW  CIIOCOOHOCTH  OPTraHUYECKHX
COEMHEHUI OT KPaTHOCTH W THIA KoBaleHTHOH cBsi3u ("c" u "n"),
B3aMMHOTI'0 BIMSIHUS @TOMOB U TPYIIIl aTOMOB B MOJIEKYJIaX; a TaKKe
OT  OCOOEHHOCTEHl  peanu3alMM  pa3jIMYHBIX  MEXaHU3MOB
MPOTEKAHUS PEAKIU;

- YMETh XapaKTepHU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30Y>XKICHHOM COCTOSHMM) W HOHOB XHMHYECKHX
snemeHToB 1 - 4 mepuopoB Ilepuogmdeckoil  cHCTEMBI

10




.. MenneneeBa W WX BaJEHTHBIC BO3MOYKHOCTH, HCIOJIb3YA
nonatus "s", "p", "d-snexTpoHHBIE" OpOUTANM, SHEPrEeTHUECKUE
YPOBHH; OOBSCHITH 3aKOHOMEPHOCTH HW3MCHEHHS  CBOKHCTB
XUMHYECKHX OJJIEMCHTOB W 00pa3yeMbIX HWMH COCIUHCHHH T10

NEPHUOAAM U TPYIIIaM;

OK 02. Mcnonb3oBath
COBPEMEHHBIE CPEJCTBA
IIOMCKA, aHAJIN3a U
UHTEPIIPETaLUN
uH(pOpMaIK U
UH(pOPMaIMOHHBIE
TEXHOJIOTHHU IS
BBIIIOJTHEHHS 337134
npodeccuoHanbHON
JeATeIbHOCTH

B 00/1acTH HEHHOCTH HAYYHOI'0 IO3HAHMA:

- ¢(hOpPMHUPOBAHHOCTb MHPOBO33PEHHS], COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKH U OOIIECTBEHHOM
IIPAKTHUKH, OCHOBaHHOI'O Ha  Juanore  KyJbTyp,
CIOCOOCTBYIOIIETO  OCO3HAaHMIO  CBOEro  Mecra B
MOJUKYJIBTYPHOM MUDE;

- COBEPIIECHCTBOBAHUE SI3bIKOBOM M YMTATEIBCKON KYJIbTYpPbI
KaK CpeJICTBA B3aMMOJEHCTBUS MEXIY JIIOJbMHU U MO3HAHUS
MUpA;

- OCO3HAHUE LIEHHOCTH HAyYHOW JESITENbHOCTH, TOTOBHOCTb
OCYWIECTBIATh  NPOEKTHYIO U HCCIEJOBATEIbCKYIO
JESITeNbHOCTh UHINBUAYAIIbHO U B IPYIIIE;
Ogaajenue YHHUBepCAJIbHBIMHU
NMO3HABATEJbHBIMH /ICHCTBUAMU:

B) padoTa ¢ nundopmaimueii:

- BJIAJETh HAaBBIKAMH TOJy4eHUs HUHPoOpMarmuu U3
HCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh
MOUCK, AaHalIM3, CHCTEMAaTU3alUI M  HHTEPIPETALUI0
uH(pOopMaLnK Pa3ITUYHbIX BUIOB U (OPM IPEACTaBICHNUS;

- Cco3JaBaTb TEKCTbl B pa3IU4YHBIX (opmMaTax C Y4ETOM
Ha3HaueHUsl MHPOpPMALUU U LEJIEBOH ayAUTOpPUM, BbIOUpas
ONTUMAJIbHYIO ()OPMY MPEACTABICHUS U BU3yaIU3alllu;

- OLIEHUBATh JOCTOBEPHOCTH, JIETUTMMHOCTh HMH(pOpMAINH,
€€ COOTBETCTBHE INPAaBOBBIM U  MOPAJIbHO-3THUYECKUM
HOpMaM;

- HUCTONb30BaTh  CpeACTBA  HMH(DOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUN KOTHUTHBHBIX,
KOMMYHHUKaTUBHBIX ¥  OpraHM3allUOHHBIX  3ajad ¢
coOiofieHueM  TpeOOBaHUH  JPrOHOMMKH,  TEXHUKHU
0€30I1aCHOCTH, TMTUEHBI, PECypcOCOEpeKeHUs, IPABOBbIX U
TUYECKHX HOPM, HOPM MH(OpMaIIMOHHOH 6€3011acHOCTH;

yueOHBIMU

- YMETb IUIAaHHPOBaTb M BBIIOJIHATh XUMHUYECKUH 3KCIEPUMEHT
(mpeBpallleHUsl ~ OPraHWYeCKUX  BELIECTB IIPM  HarpeBaHuH,
NOJy4YeHUEe STWIEHAa M H3Y4YE€HHE €ro CBOWCTB, KauyeCTBEHHBIE
peakiMM Ha  aJbJeruibl, Kpaxmall, YKCYCHYIO  KHCIOTY;
JeHaTypalus OeJIKOB IpU HarpeBaHUU, LIBETHBbIE PEAKLUU OEJIKOB;
HIPOBOJUTH PEAKIMM MOHHOTO OOMEHa, ONpEENsATh Cpely BOJHBIX
pacTBOpOB, KAaueCTBEHHbIC peakIUM Ha Cyib(ar-, KapOoOHAT- U

XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHHSI; peniath
JKCIEpUMEHTallbHbIE  3ajadyd 1o TeMam  "Mertamibl" U
"HemeTannwi') B  COOTBETCTBHM C  MNpaBUJaMU  TEXHUKH

0e30macHOCTH NpU OOpAIIEHNH C BEIECTBAMH M J1aOOpaTOPHBIM
00Opy/ZOBaHUEM;  MNPEACTaBIATh  PE3yJIbTaThl  XMMHYECKOTO
JKCIepUMEHTa B (hopme 3amucu ypaBHEHHH COOTBETCTBYIOIUX
peaximii 1 GopMyIHUpPOBATH BBIBO/IBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIM3MPOBATh XMMHUYECKYI0 MH(POPMAIUIO, TOTy4aeMyIo
U3 pa3HbIX HCTOYHHUKOB (CpEICTB MaccoBOW HH(OpMalWH, CETb
WutepHer u apyrue);

- BJIaJIeTh OCHOBHBIMH METOJAMM HAay4YHOTO MO3HAHUS BELIECTB U
XUMHUYECKHUX sIBJICHUI (HaOmoJeHue, W3MEpEeHue, SKCIEePUMEHT,
MOJICJINPOBAHUE);

- YMeThb MNpPOBOJWTH pacdyeTsl MO XUMHYECKUM (opMmynam u
YPaBHEHHUSM XHMHUYECKHX PEAKLHUH ¢ UCIIOIb30BaHUEM (PU3NYECKUX
BEIMYMH, XapaKTEePHU3YIOIIMX BEHIECTBA C KOJMYECTBEHHOU
CTOPOHBI: MaccChl, o0beMa (HOpPMaJbHBIE YCIOBMS) Ta30B,
KOJINYECTBA BEIIECTBA; HCIOIb30BaTh CHUCTEMHBIE XHUMHYECKHE
3HaHWS JUIS TIPUHATHS PEHICHHH B KOHKPETHBIX IKM3HEHHBIX
CUTYAIMAX, CBA3aHHBIX C BEIIECTBAMHU M UX IPUMEHEHUEM;

- YMETh CaMOCTOSTENBHO IUIAHUPOBATh U MPOBOAUTH XUMHUYECKUI
HKCIEPUMEHT (IIOJyYCHHE M U3yYEHHUE CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BELIECTB, KAaUECTBEHHBbIE PEAKLUU YIIIEBOJOPOJOB
pasIMYHBIX KJIACCOB M KUCIIOPOJCOACPKALIMX OpPraHUYECKHUX
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- BIAJETh HABBIKAMH  pAClO3HABaHWS W 3alTUTHI
nHpopmaiu, HTHPOPMAITMOHHON 06€30MaCHOCTH JTUYHOCTH;

BEIIECTB, PELICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 PAcIiO3HABAHUIO
HEOPraHWYECKUX M OPraHMYEeCKHX BEIIECTB) C COONIOEHUEM
npaBmi 6€30MacHOro oOpalleHusi ¢ BEIECTBAMH U JIa0OpaTOPHBIM
o0opynoBaHueEM, (dhopMyIMpoBaTh eITH WCCJICJIOBAHHUS,
NPEIOCTaBIATh B Pa3IMYHON (GopMe pe3yibTaThl HKCIEPHUMEHTA,
AQHAJM3UPOBATh U OLIEHUBATH UX I0CTOBEPHOCTD;

- YMETh OCYUIECTBJIATH IIEJICHAINPABICHHBI IOUCK XUMHUYECKOU
MHQOpPMALMK B pa3IMYHBIX MCTOYHHMKAX (HayuyHas H Yy4eOHO-
Hay4Has JIUTepaTypa, CPEICTBa MAacCOBOM WH(POpPMALUHU, CETh
WHTepHeT M Jpyrue), KpUTHUECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIuio, nepepadaThiBaTh €€ U UCIOJIb30BATh B COOTBETCTBHU
C TIOCTaBJICHHOH y4eOHOI 3a1adeit;

- BJaJCTh CHUCTEMOM 3HAHMH O METOAAaX HAy4YHOIO TO3HAHUS
SBICHUH TPHUPOJBI, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax U
YMEHUSIMH TPUMEHATh OSTH 3HAHUSA IIPU OSKCIEPUMEHTAIHHOM
WCCIIC/IOBAaHUU BEIIECTB U JJIS1 OOBSICHEHHS XUMHUYECKHX SIBICHUH,
UMEIOIIMX MECTO B NPUPOAE TPAKTHUECKOW JEATETHHOCTH
YeJI0BEKA U B ITOBCETHEBHOM KH3HHU;

OK 04. O¢pdextnuBHO
B3aUMOJICHICTBOBATH U
paboTaTh B KOJUIEKTHBE
¥ KOMaHJIe

- TOTOBHOCTb K CaMOPa3BHUTHIO,
CaMOONPEEIICHUIO;

-OBJIaJICHHE HaBbIKAMHU y4eOHO-HCCIIeJ0BATENLCKOM,
[IPOEKTHOMN U COLMATBHOM e TEIHHOCTH;

OBiajeHHe YHHMBEPCAJbHBIMH KOMMYHUKATHBHBIMH
JNeHCTBHUSIMU:

0) coBMecTHasl 1eITeIbHOCTD:

- IOHUMAaTh M KCIIOJIb30BATh NPEUMYLIECTBA KOMAHIHON U
MHAMBHUIyaJIbHON paboThI;

- [pUHUMATh  LEIM  COBMECTHOW  JESATEIbHOCTH,
OpPraHHU30BbIBaTh W KOOPAWHUPOBATh [JEUCTBUS IO €€
JOCTWKEHHIO: COCTAaBIATH IUIAH JEHUCTBHUM, paclpeneisTh
POJIH C y4EeTOM MHEHHH YYaCTHUKOB OOCYKAaTh PE3yIbTaThI
COBMECTHOI1 paloThI;

- KOOPJMHHUPOBaTb U BBINOJHATH pabOTy B YCIOBUAX
peasIbHOrO, BUPTYaJIbHOTO u KOMOHMHHUPOBAHHOTO
B3aMMOJCICTBYS,

- OCYILECTBJIATh IIO3UTUBHOE CTPATErHYECKOe INOBEICHUE B

CaMOCTOSATCIIBHOCTH H

- YMEThb IUIAHUPOBATH U BBIIOJHATh XUMHYECKHH JKCHEPHUMEHT
(mpeBpalieHust  OpPraHWYECKMX  BELIECTB IPU  HArpeBaHHH,
MOJlyYEHUE JTUICHA M M3YyYEHUE €ro CBOWCTB, KAYECTBCHHbIE
peaknuy HAa  QIBJETWABI, KpaxMmall, YyKCYCHYIO  KHCIOTY;
JieHaTypalus OEJIKOB IPU HarpeBaHUU, LIBETHBIE PEAKLIUU OEIIKOB;
NPOBOJUTH PEAKIIMM MOHHOIO OOMEHA, ONPEENsATh CPely BOJHBIX
pacTBOpOB, KAueCTBEHHbIE peaKUUM Ha cynbdar-, kapOoHAT- U

XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHUS; pemarhb
JKCTIIEpUMEHTANIbHBIE  3ajauyd  1mo TemaMm  "Mertamnel" u
"Hemeramnsl") B COOTBETCTBMM C  MpaBWJIaMH  TEXHUKU

0e30macHOCTH MpH OOPAIICHWH C BEIIECTBAMHU M J1a0OpaTOPHBIM
o0opysoBaHWEM;  TPEIACTABIATH  PE3yNbTaThl  XUMHUYECKOTO
JKCIepUMEHTa B (hopme 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peaknuii 1 GopMyITHPOBATH BEIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

-yMeTh CaMOCTOSITEIbHO IUIAHUPOBATh M NMPOBOAMTH XUMHUYECKUI
HKCTIEPUMEHT (IOJyYeHHE U M3Yy4YEHHE CBOICTB HEOPTaHMYECKUX U
OpPraHMYeCKUX BEIECTB, KaUECTBEHHBIE DPEAaKIMU YIJIEBOJOPOIOB
Pa3IMUHBIX KJIAcCOB M KHCJIOPOJCOAEPKALINX OPraHW4ecKUX
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Pa3INYHBIX cuTyanusix, IIPOABJIATH
BOOOpakeHUEe, ObITh MHUIIMATUBHBIM
OBnajenue YHHUBEpPCAJIbHBIMH
JAeficCTBUAMMU:

r) IpuHATHE ceOsl U APYTUX JIIo/eii:

- NPUHMMATh MOTUBBl W apryMEHTHl JPYIHX JIOAEH INpHU
aHaJIn3€e Pe3yJIbTaTOB JAESTEIbHOCTH;

- INpU3HaBaTh CBOE IMIPaBO U MpaBO JPYruX JIOAEH Ha
OIIIMOKU;

- pa3BUBATb CIIOCOOHOCTH ITOHUMATh MHD C MMO3UIHHU APYTOro
YeJIOBEKa;

TBOPYECTBO U

pPeryisiTHBHbIMH

BEIIECTB, PELICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 PAcIiO3HABAHUIO
HEOPraHWYECKUX M OPraHMYEeCKHX BEIIECTB) C COONIOEHUEM
npaBmi 6€30MacHOro oOpalleHusi ¢ BEIECTBAMH U JIa0OpaTOPHBIM
o0opynoBaHueEM, (dhopMyIMpoBaTh eITH WCCJICJIOBAHHUS,
NPEIOCTABISATh B PAa3IMYHON (hOpMe pe3ylbTaThl IKCIICPUMEHTA,
aHaJM3UPOBATh M OLICHUBATh UX JIOCTOBEPHOCTD;

OK 07. ConericTBOBaTh
COXPaHCHHUIO
OKPYKaroIIeH CPeIbl,
pecypcocOepereHHIO,
NPUMEHSTH 3HAHUS 00
M3MEHEHHH KIIMMarTa,
TPUHIIHIIBI
OepexIIMBOTO
NPOM3BO/ICTBA,

3¢ deKTHBHO
JIEHICTBOBATH B
Ype3BbIYANHBIX
CUTYaIUAX

B o01acTH 3K010rH4ecKOr0 BOCIIMTAHUS:

- ¢(hOpMHUPOBAHHOCTH SKOJIOTUIECKOH KyJIbTyphl, TOHUMaHHUE
BIUSHUSL ~ COLMAJIbHO-DKOHOMMYECKHUX  IPOLIECCOB  HA
COCTOSIHME MPHUPOJHON M COLMAJIBHOW Cpelbl, OCO3HAHUE
rJ100aJIbHOTO XapaKkTepa SKOJIOIMYECKUX MPOOIeM;

- IUIAaHUPOBAaHHME M  OCYLIECTBIEHHE  JEUCTBUH B
OKpY>Kalolllel cpejie Ha OCHOBE 3HAHUS 1ieJied YyCTOMYUBOTO
Pa3BUTHS YEJIOBEUYECTBA;

AKTUBHOE  HENPHUATHE  JCHCTBUM, NPHUHOCSIIUX  Bpe[
OKpY>Kalolllel cpejie;
- yMEHHE IIPOrHO3UPOBATH HeOJaronpusTHbIE

9KOJIOTMYCCKUC TMOCJICACTBUA NPCANPHUHUMACMbIX ,Z[CI\/'ICTBI/II\/'I,
npeaoTBpaliaTb Ux;

- pacHiMp€HUC  OIbITa ACATCIBHOCTH  3KOJIOT NYECKOM
HanpaBJICHHOCTH;
- OBJIAJICHUC HaBbIKaMH y‘-Ie6HO-HCCHCHOB&TCHBCKOﬁ,

MPOEKTHOU U COLIMATBHOM JAEATENBHOCTH;

- copmupoBaTh MpEACTaBICHUS: O XUMHUYECKOW COCTaBISIOLICH
€CTECTBEHHOHAyYHOW KapTHHbI MHpa, POJIM XMMUU B IO3HAHUU
SBJIEHUH INpPUPONBl, B (DOPMUPOBAHUHM MBILUICHUS U KYJIbTYpBHI
JUYHOCTH, €€ (PyHKIMOHAIBHOH I'paMOTHOCTH, HEOOXOAUMOH Iuis
pELIeHUs] MPAaKTUYECKUX 3ahad M SKOJOTMYECKH OOOCHOBaHHOTO
OTHOIIEHHS K CBOEMY 3JI0POBBIO U IIPUPOIHOMU CpELE;

- yMeThb coOdIofaTh TNpaBHiIa HKOJOTMYECKH IIEIeco00pa3HOro
IIOBCACHUS B 6I>ITy n Tp}Q[OBOfI ACATCIIBHOCTU B HEJIAX COXPAHCHUA
CBOETO 3[10POBbSl U OKPY’KAIOLIEH NPUPOJHON Cpellbl; YUUTHIBATH
OIIaCHOCTh BO3,ZICI710TBI/I$I Ha JKUBBIC OpPTraHU3Mbl ONPECACICHHbBIX
BCIICCTB, IMOHUMAasA CMBICJI IIOKa3aTCIsa HpCI[CJII)HOfI HOHYCTHMOﬁ
KOHLIEHTPALIH;

- YMETb IIPOTHO3MPOBATh, AHATU3UPOBATh U OLEHUBAThH C MO3ULMN
JKOJIOTMUECKOW  O€30MacHOCTH  IMOCIEACTBUSL  OBITOBOM U
NPOM3BOJACTBEHHONW  JIEATEIBHOCTU  YEJIOBEKA, CBSI3aHHOM ¢
nepepabOTKOM BEIIECTB; UCIOIb30BATh IOJIyYCHHbIE 3HAHUS IS
NPUHATHSA TPAMOTHBIX PELICHUH MPOOJIeM B CUTYAIMAX, CBSI3aHHbBIX
C XUMMEH;

- YMETh OCO3HABaTh OMACHOCTH BO3/ICHCTBHS HA KHUBHIE OPTaHU3MBI
OIPEACJICHHBIX BEUICCTB, TIOHMMAasA CMBICII IMOKAa3aTCid HpeHeHBHOﬁ
JOTTYCTUMOW KOHIIEHTPAIIMU, W TIOSCHSATh HAa TPUMEPAX CIIOCOOBI
YMEHBUICHUSI U NPEAOTBPAIIECHUS UX BPEIHOrO BO3JCHCTBUS Ha
OpraHU3M 4eloBeKa.
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2. CTPYKTYPA n COJAEPKAHUE OBIIEOBPA3OBATEJILHOM

JUCIHUIIVIMHBI

2.1. O6beM yueOHOI TUCHUNJIMHBI M BUAbI Y4e0HOI padoThI

Bup yueOHoii paGoThl O0bem B yacax

O0BbeM 00pa3oBaTesIbHOI NPOrpaMMbl THCHHUILNINHBI 76
OCHOBHOe cojIep:KaHne 12
B T.U..

TEOPETHYECKOe 00yUCHHE 36
IPAKTUYECKHE 3aHATHS, B T.4. KOHTPOJIbHbIE paOOThI 36
IIpodeccnonaiLHO-OPHEHTHPOBAHHOE cojiep:KaHue (copepxanue 4
MPUKJIAJHOTO MOTYJIA)

B T.4..

TEOPETHYECKOe 00yUCHHE 2
IPAaKTUYECKHUE 3aHATHUS 2
IIpomMexyTOYHAsl aTTECTALMA 2
B T.U.

KOHCYJIBTalluU -
nuddepeHipoBaHHbIi 3a4eT (M3 YaCOB MPAKTHYCCKHUX 3aHSTHIA) 2
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2.2. TemaTuveckuii nJjan u cogaep:xkanue yueonou nucuuminnbl CO0.01.05 Xumust

Taoauna 2 — TeMaTH4ecKHi NJIaH JUCHHUILINHLI

B T.4. B (hopme

KoauuecTBO AYJAUTOPHLIX YacoB

o Wroro NPAKTHYECKOH| Bcero NpaKTHY.
alMeHOBaHHe Pa3/ieJioB M TeM aKaJleMHYecKUX TeopeTu4.

qACOB NOArOTOBKH oByuenue 3aHATHA

(KP)

Pa3nes 1. OcHOBBI CTPOEHHSI BelllecTBA 8 4 8 4 4
Tema 1.1. CTpoeHHE aTOMOB XUMHUYECKUX DJIEMEHTOB M MPUPOJIa XUMUICCKOHN CBS3H 4 2 4 2 2
Tema 1.2. Ilepuoguyeckuid 3akoH u Tadauna JI.M. Menneneena 4 2 4 2 2
Pa3znen 2. XuMuyeckue peaknuu 10 6 10 4 6
Tema 2.1. Tunbsl XUMHUYECKUX peaKui 6 4 6 2 4
Tema 2.2. DIeKTpONIHTHYCCKAs TUCCOIMAINS M MIOHHBIH 00MEH 4 2 4 2 2
Pa3jnen 3. CTpoeHne U CBOWCTBA HEOPraHNYEeCKHUX BelIeCTB 14 6 14 8 6
Tema 3.1. Knaccudukaimsi, HOMEHKJIATypa U CTPOCHUE HEOPraHUYECKHUX BEIECTB 4 2 4 2 2
Tema 3.2. DU3UKO-XUMHUYECKHE CBOMCTBA HEOPTAHMYECKUX BEIICCTB 8 2 8 6 2
Tema 3.3. nentudukanysi HEOpraHUIECKUX BEIICCTB 2 2 2 - 2
Pa3nen 4. CTpoeHue U CBOiiCTBA OPraHMYecKUX BellleCTB 26 12 26 14 12
Tema 4.1. Knaccudukarysi, CTpoOeHHE M HOMEHKJIATypa OPraHU4eCcKUX BELIECTB 8 4 8 4 4
Tema 4.2. CBolicTBa OpraHu4eCcKIX COETMHEHUI 12 6 12 6 6
Tema 4.3. nenTuduxanys opraHn4eckux BeLeCTB, UX 3HaUeHUE U IPUMEHEHHE B 6 2 6 4 2
OBITOBOM M TPOM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA
Pa3nes 5. Kunernyeckne 1 TepMoAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUA 8 4 8 4 4
XMMHYECKHX peakuuii
Tema 5.1. CkopocTh XUMHYECKUX peakuil. XMMHUUECKOE PABHOBECHE 8 4 8 4 4
Paznen 6. PacTBopnl 4 2 4 2 2
Tema 6.1. ITonsiTHe 0 pacTBOpax 2 - 2 2 -
Tema 6.2. MccaenoBanue CBOWCTB pacTBOPOB 2 2 2 - 2
Pazgen 7. Xumus B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJIOBEKA 4 2 4 2 2
OpPraHHYeCcKHMX BelllecTB
Tema 7.1. Xumusi B ObITY ¥ IPOU3BOACTBEHHOM JIEATENBHOCTH YEIOBEKa 4 4 4 2 2
JAuddepeHnnpoBaHHbIi 3a4eT 2 2 2 - 2
BCEI'O 76 38 76 38 38
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Taboauna 3 — Coaep:xkaHue TUCHHUILJIMHBI

HaumeHnoBanue Copaepxxanue yueOHOro Mmarepuasa (0CHOBHOe U NpodecCHOHATbHO-OPHEHTHPOBAHHOE), O6bem ®opmupyemble
pa3/1esi0B U TeM JIa00paTOpPHbIE U MPAKTHYECKHUE 3aHATHUS, IPUKJIATHON MOAYJIb 4yacoB KOMIIETEHIIUH
1 2 3 4
Paznesn 1. OCHOBBI CTPOCHUS BelIECTBA 8
Tema 1.1. Copnepxxanue yueOHOro MmarepuaJia 4 OK 01, OKO02,
CTpoeHue aTOMOB 1. CoBpemenHasi MO/Ie/Ib CTPOEHHS ATOMA. 2 OK04, OKO07,
XUMHUYECKUX DnekTpoHHas KOH(Urypaius atoma. Kiaccubukamus XAMHYECKAX dJIEMEHTOB (S-, P-, d-3JeMEHTBHI). JIP 2,3,4,6,7,8,
JJIEMEHTOB M npupoaa | Banentusle  snekTpoHbl.  BaneHTHOCTh.  DJeKTpoHHAss  MPUPOJia  XUMUYECKOM  CBSI3H. 9,10, 13, 14, 15,
XUMHUYECKOH CBSA3U DIIeKTPOOTPULIATEILHOCTh. KoOBajieHTHAas CBsI3b, €€ PAa3sHOBUIHOCTH M MEXaHWU3MbI OOpa30BaHUS JIP-KK 1, JIP-
(oOMeHHBIN M TOHOPHO-aKUeNnTOpHbIN). MonHas cBsi3b. Meramumueckas cBsizb. BomopoaHas CBA3b. COI1-1-3
MexMonekysipHble B3auMojeucTBUsa. 30Tombl, OCHOBHOE U BO30YXKIEHHOE COCTOSHHE aTroMma,
ruOpHIM3aIHsi aTOMHBIX OpOUTAJIEH.
IlpakTHYeckne 3aHATHA 2*
I13 Nel. Pemienue npakTu4yecKuX 3aJaHMH HA COCTABJICHHE 3JIEKTPOHHO-Tpaduvecknx Gpopmy.a 2
AJIEMEHTOB 1—4 MeproI0B, NIEKTPOHHBIX (HOPMYJIT MOJIEKYJI ¥ ONPEIeIICHIE THITA CBS3H.
Pemenne 3amaHuii Ha HCIOJIB30BAHME XHUMHUYECKONW CHMBOJIUKM W Ha3BaHUW COCJUHEHHH I10
HOMEHKJIAType MEKIYHapOJHOTO COI03a TEOPETUYECKOW M NPUKIAJHOW XUMUU U TPUBUAIBHBIX
HA3BaHMI ATl COCTABIICHUS XUMUYECKUX (OPMYII IBYXaTOMHBIX COETMHEHUHN (OKCHIOB, CyIb(HIO0B,
TUAPUIOB U T.I1.) M IPYTUX HEOPTraHUYECKUX COEAMHEHUN OTJENbHBIX KJIACCOB.
Tema 1.2. Copepxanue yyeOHOro MmarepuaJia 4 OK 01, OKO02,
Ilepuognuecknii 3akoH | 2. Ilepuoamyeckasi cucremMa xumuueckux 3jiemeHToB JI.U. MeHeseeBa. 2 OK04, OK07,
u tabmuma J[.W. ®usnueckuit cMmbicn Ilepuoguyeckoro 3akona [[.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHUS JIP2,3,4,6,7,8,
Menneneena CBOMCTB XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHU IIPOCTHIX U CJIOXHBIX BEIIECTB B COOTBETCTBHUH C 9, 10, 13, 14, 15,
MIOJIOXKEHUEM XHMHUYECKOro ayeMeHTa B Ilepuogndeckoit cucreMe. MUpOBO33pEHUECKOE U HAy4YHOE JIP-KK 1, JIP-
3HaueHue llepnogmueckoro 3akona J[.MI. Menneneesa. IIpornossr JI.MI. Menneneea. OTkpsiTHE COII-1-3
HOBBIX XUMHUYECKHX JIEMEHTOB.
IIpakTnyeckue 3aHATHS 2*
I13 Ne2. PemieHue NpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHMX 3a[laHUI Ha XapaKTEpHU3aLHIO 2
XUMHUYECKHUX IJIEMEHTOB «METAITMYECKHE / HEMETAITTMYECKHE CBOMCTBAY, IEKTPOOTPHUIIATENLHOCTD
U CPOJICTBO K DJIEKTPOHY XMUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHE C UX 3JIEKTPOHHBIM CTPOEHUEM H
MI0JIO)KEHUEM B IEPUOJMYECKON cucTeMe xumuueckux vieMeHToB (.M. MenneneeBa». Pemenue
pacueTHBIX 3a/lay Ha HaXOXKIEHHE OTHOCUTEIBbHOW MOJEKYJApHOM Macchl. OmpeneieHne MaccoBOM
JI0JIM XUMHUYECKUX 3JIEMEHTOB B CII0KHOM BeniecTBe. CocTaB, CTPOCHHE MOJIEKYI.
Pa3nen 2. XuMuyeckue peakuuu 10
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Tema 2.1.
THUIBI XUMHYECKUX
peakuuii

Conep:kaHue y4eOHOIr0o MaTepuaJa

3.  Kuaccudukamusi 4 THIIBI XUMMHYECKHX PeaKMii ¢ y4acTHEM HEOPraHUYeCKUX BellecTB.
KonuuectBenHslie oTHOMIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XMMHUH M PAcyeThl 1O
YpaBHEHUSM XHMHMUYECKUX peakiuil. Moyib Kak eIMHHIa KOJWYECTBa BelllecTBa. MojsipHash Macca.
3aKOHBI COXPAHEHHS MAacChl U SHEPTHH. 3aKOH ABoraapo. MoJspHbIii 00beM ra3oB. OTHOCUTEIbHAS
IUIOTHOCTB T'a30B.

Peakuun KoMIIIEeKCOOOpa30BaHUA C  y4dacTHEM
TUAPOKCOKOMILIEKCOB ITMHKA U QJTFOMUHHS).

HEOPraHUYECKUX BeEIIecTB (Ha MpuMepe

IIpakTnyeckue 3aHATHS

4*

I13 Ne3. CocraBiieHue ypaBHeHMii peakuuii coeIMHeHUs1, Pa3J10:KeHHs, 3aMellleHus, 00MeHa.
VYpaBHEHUS peaklii TOPEHWs, HWOHHOr0 OOMEHa, OKHCJICHUS-BOCCTAHOBICHHS. Pacuer
KOJIMYECCTBCHHBIX XapaKTCPUCTUK HNCXOOHBIX BCIIICCTB u MMpOAYKTOB pCaKknuu. Pacuer
KOJIMYECTBEHHBIX XapPAaKTEPUCTUK TPOJYKTa PEaKIUU COCIUHCHUS, €CIIM OJHO W3 BEIIECTB JaHO B
U30BITKE /MM CONEPKUT NpuMmecu. Pacder maccoBod WM OOBEMHOW JOJHM BBIXOJA MPOIYKTA
pEaKIMK COCAMHEHUS OT TEOPETUYECKH BO3MOXHOT0. PacueT 00beMHBIX OTHOIICHUI ra3oB. Pacuer
Macchl (00BEM, KOJIMYECTBO BEIIECTBA) MPOAYKTAa PEAKIMU, €CIH OJIHO W3 BEIICCTB JAHO B BHUIE
pacTBopa C ONpeIeICHHON MAaCCOBOM JI0JIel PACTBOPEHHOT'O BEIIECTBA.

I13 Ne4. Pemienue ypaBHeHMd OKMCJIeHUsI-BOCCTaHOBIeHHsl. CTeneHb okucieHus. OKUCIUTENb U
BOCCTAHOBUTENIb. (OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUU B MPUPOJAE, MPOU3BOIACTBEHHBIX
mporeccax M >KU3HEACSITENIBHOCTH OpPraHu3MOB. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM MOTEHITHAT
cpenbl. CocTaBieHHME M YPAaBHUBAHHME OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIMI METOI0M
ANIEKTPOHHOTrO OasnaHca. TUNHUYHBIE HEOPraHUYECKUE OKUCIMTEIN M BOCCTAHOBHUTENIU. DJIEKTPOJIN3
pacTBOPOB M PaCIJIaBOB COJICH.

OK 01, OKO02,
OK04, OK07,
JP2,3,4,6,7,8,
9,10, 13, 14, 15,
JIP-KK 1, JIP-
COII-1-3

Tema 2.2.
DIEeKTPOTUTHYECKAS

JHUCCOIUAINA U MOHHBIN

o0MeH

Conep:xxanue yueOHOro MaTepuaJa

4. Teopus dJIeKTPOJUTHYECKON Jucconnannu. Peaknuu nonHoro oomena.

CocraBieHre peakiuii HIOHHOTO OOMEHa MyTeM COCTaBIIEHUS WX TMOJHBIX U COKPAIIEHHBIX MOHHBIX
ypaBHeHUU. ['miaponus coseil. 3HaA4YeHHWE THUAPOIN3a B OHOJOTMYECKHMX OOMEHHBIX MpOIeccax.
[IpuMeHeHue ruapoIn3a B IPOMBIIUICHHOCTH.

IIpakTnyeckue 3aHATHS

2*

I13 NeS. Pemienne 3a1au Ha cocTaB/ieHHe peaKNWii MOHHOIO 00MeHAa IyTEM COCTaBJICHMS HX
NIOJIHBIX M COKpAIICHHBIX MOHHBIX YpaBHEHMH. PemieHue 3amad Ha COCTABIEHUE MOJEKYJSAPHBIX U
MOHHBIX YPaBHEHUN T'MJIPOJIN3a, ONpe/ieJIeHHe CTENEeHH THAPOIIN3A.

OK 01, OKO02,
OK04, OK07,
JP2,3,4,6,7,8,
9, 10, 13, 14, 15,
JIP-KK 1, JIP-
COII-1-3

Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHMYECKUX BelIECTB

14

Tema 3.1.
Knaccudukanus,

Conep:kaHue y4eOHOIr0 MaTepuaJa

5.  Kuaaccudukanusi, HOMEHKJIATYPA M CTPOEHHE HEOPTaHMYECKHX BelleCTB

OK 01, OKO02,
OK04, OK07,
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HOMEHKJIaTypa U
CTpOEHUE
HEOPraHUYECKUX
BEIIIECTB

[Ipeamer HeopraHWdyeckod XuUMUU. B3anMOCBA3b HeopraHmueckux BemecTB. Kraccuduxarms
HeopraHuuyeckux BeulecTB. lIpocTsie u ciioxkHble BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB
(OKCcHUIBI, TUIPOKCHUIBI, KUCIOTHI, coiu). HomeHknaTypa M Ha3BaHHE HEOPraHUYECKHX BEIIECTB
UCXOJIS U3 UX XUMHUYECKOH (hOPMYJIBI UM COCTABICHHNE XUMUYECKOH (hOpMYJIIBI UCXOAS U3 HAa3BaHUS
BEILECTBA 10 MEXTYHAPOJHON UJIU TPUBUAIBHOW HOMEHKIIATYPE.

MexmonexynsapHbele B3aumozeicTBus. KpucrtaminoruapaTel. ArperatHble COCTOSHUSL BEIIECTBA.
Kpucranmnuueckue u amopdHble BemiecTBa. THMBl KPHUCTAUIMYECKUX PELIETOK (aroMmHas,
MOJICKYJISIpHAsl, UOHHAs, METAJUTMYEeCKas). 3aBUCUMOCTh (DU3MYECKHX CBOMCTB BEIIECTBA OT THUIA
KPUCTANTNYECKOM pemeTku. [IpuurHbl MHOr0OOpa3us BEIIECTB.

CoBpeMeHHbIE MPEACTABICHUS O CTPOSHUHU TBEPIBIX, KUIKUX M ra3000pa3HbIX BemlecTB. JKuukue
KPUCTAJLIIBL.

HpaKTuquRue 3aHATHSA

2*

13 Ne6. Pemienue 3aja4 Ha pacyeT MaccOBO# 10JM XHMHYECKOr0 3JieMeHTa (coequHeHMs) B
MoOJIEKYJle M AaHAJM3 CBOMCTB OCHOBHBIX KJIACCOB HEOpPraHuYecKMX BellecTB. Pemienue
MpPaKTUYECKUX 3aJaHuid 10 KiIaccu(uKanuu, HOMEHKIAType UM XUMHYECKHM (opMysiam
HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB (Ha3bIBaTh W COCTABISATH (OPMYJIbI XUMHUYECKHX
BCIIIECTB, OMPEICIATh IPUHAMICKHOCT, K Kiaccy). [lonck wuHGoOpMalMu 1O Ha3BaHUAM,
uaeHTU(UKATOpaM, CTPYKTYPHBIM opMyiam.

JP2,3,4,6,7,8,
9,10, 13, 14, 15,
JIP-KK 1, JIP-
COII-1-3

Tema 3.2.
DU3HKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

Coaep:xxanue yueOHOIro MaTepuaJia

6. Metanabl. XUMHYECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPraHnvIeCKUX BELIIECCTB

O6H_[I/Ie q)HSI/I‘leCKI/Ie 1 XUMHYECKHE CBOMCTBA MeTaiuioB. CIIOCOOBI MOJIyUCHUA. 3HadeHrE METAIJIOB
N HCMCETAJJIOB B MNPHUPOAC U KUSHCACATCIbHOCTH YCIOBCKA M OPraHU3MOB. KOppO3I/I$I MCETAJIJIOB:
BUJbI KOppPO3HUH, CITOCOOBI 3aIIUTHI MCTAJUIOB OT KOPPO3HH.

7. Hemeramabl. O0mue ¢usnyeckue M XHMHYECKHE CBOICTBAa HeMeTaJLUIOB. TUNHYHbIE
cBoiictBa MetaioB [Y— YII rpynn. Knaccudukauus 1 HoMeHKIaTypa COEIMHEHUN HEMETaJUIoB.
KpyroBopoTbl OMOTEHHBIX 3JIEMEHTOB B IIPUPOJIE.

8. XuMu4eckne CBOHMCTBA OCHOBHBIX KJIACCOB HEOPraHM4YecKHX BemecTB. OKCUIBI,
TUAPOKCHU/IBI, KUCIOTHI, COJMM M Jp. 3aKOHOMEPHOCTH B W3MEHEHUHU CBOWCTB TPOCTHIX BEIIECTB,
BOJIOPOJHBIX COETMHEHUM, BHICIIMX OKCHJIOB U THAPOKCHJIOB.

IIpakTnyeckue 3aHATHS

I13 Ne7. PemieHne NpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHX 3aJaHUH HA CBOWCTBa H
MOJIy4YeHHe HeopraHuyeckux BeulecTs. CocTaBiIeHUE YPaBHEHUI XUMUYECKUX PEAKIMM C ydacTHEM
IPOCTBIX U CIIOKHBIX HEOPIaHWYECKHUX BEIIECTB: OKCHIOB METAJUIOB, HEMETAUIOB M aM(OTEPHBIX
3JIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAaHMH M aM(OTEpHBIX TMAPOKCUIOB, HEOPraHUYECKHUX
COJICH, XapaKTEPU3YIOIUX UX CBOKCTBA.

OK 01, OKO02,
OK04, OK07,
JP2,3,4,6,7,8,
9, 10, 13, 14, 15,
JIP-KK 1, JIP-
COII-1-3
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Tema 3.3. Conep:kaHue y4eOHOIr0 MaTepuaJa 2 OK 01, OKO02,
WNnentudukanus IIpakTHYeckne 3aHATHSA 2 OK04, OK07,
HCOPTraHHICCKUX II3Ne 8 PemieHne NPaKTHKO-OPHMEHTHPOBAHHBIX 3aJIaHMH 0 POJIM HEOPraHMYeCKOH XUMHUH C 2 1P 2,3,4,6,7,8,
BCIICCTB y4ueToM Oyayuieii npogeccunoHAIbHOI 1esITeIbHOCTH 9,10, 13, 14, 15,
JIP-KK 1, JIP-
COII-1-3

Pa3jen 4. CTpoeHne U CBOMCTBA OPraHMYeCcKHX BelllecTB 26
Tema 4.1. Copnepxxanue yueOHOro MmarepuaJia 8 OK 01, OKO02,
Knaccudukanus, 9. B3auMocCBsI3b HEOPraHUYECKUX U OPTraHMYECKHUX BelleCTB. 2 OKO04, OKO07,
CTPOCHUE U [Ipeamer opranuyeckod XuUMHM. XHMUYECKOE CTPOCHUE KaK IOPSIJIOK COECIUHEHHS AaTOMOB B JP2,3,4,6,7,8,
HOMEHKJIaTypa MOJIEKYJI€ COTJIaCHO WX BaJleHTHOCTH. OCHOBHBIE TIIOJOKEHHUSI TEOPHUH XHUMHUYECKOTO CTPOCHUS 9, 10, 13, 14, 15,
OPraHMYCCKUX BEUICCTB | OpraHuyeckux coeauHeHuid A.M. bBytiepoBa. VYriepoaHblii CKelIeT OPraHMYECKOM MOJIEKYJIbI. JIP-KK 1, JIP-

MoJteKyJIsIpHBIE B CTPYKTYpPHBIC (pa3BepHYThIC, COKPANIEHHBIC) XUMUYCCKUE (POPMYIIBI. COII-1-3

10. 3aBucHMOCTDH CBONCTB BelIeCTB OT XMMHY€ECKOT0 CTPOEHHS MOJIEKY.JI. 2

N3omepuss u wu3oMmepsl (CTpyKTypHasi, reomerpuueckas (umuc-TpaHc-uzomepus). KpaTHocTb

xuMu4eckod cBsa3u. [lonstue o QyHknuoHanbHOW rpynmne. [lpuHuunel  kiaccupukanuu

OpPraHMYeCKUX COCOUHEHHMH. MeXIyHapoaHas HOMEHKJIATypa W TNPUHIMIBI HOMEHKJIATYPHI

OpPTaHHYECKUX COSAMHECHHIA.

[IpakTuyeckue 3aHATHS 4*

I13 Ne9. HomeHkJaTypa OpPraHMYeCcKHX COeJUHEHUIl OTIeJBHBIX KJAcCOB (HACHIIICHHBIE, 2

HEHACHIIIICHHBIE W apOMaTHYeCKHe YTJIEBOJOPOJBI, CIUPTHI, (EHONBI, aAIbJeTUABI, KETOHBI,

KapOOHOBBIE KHUCIOTHI U Jp.) CocTaBleHHE TMOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (HopMyI

OpPraHMYECKHUX BEIIECTB OTIENBHBIX KJIACCOB, HWCHOJIB3YsS WX Ha3BaHUS IO CHCTEMaTHYECKOW

HOMEHKJIAaType.

I13 Ne10. Pacuersl npocreiineil ¢gopMyJibl OpraHu4ecKoi MoJieKyJibl, HCXOAS1 U3 3JIEMEHTHOI0 2

cocTaBa
Tema 4.2. Copepxxanue yueOHOro MmarepuaJia 12 OK 01, OKO02,
CporicTBa oprannueckux | 11. ®u3nMKo-XMMHYeCKHE CBOHCTBA OPraHUYECKUX COeTMHEHNH OTAeIbHBIX KJIAaCCOB. 2 OK04, OK07,
COEIMHEHUN 0COOEHHOCTH KJaccU(UKAMM M HOMEHKJIATYyphl BHYTPU KJIacca; TOMOJIOTHUYECKMHA psa M oOIas JP2,3,4,6,7,8,

dbopmyna; nzomepus; puznyeckre CBOWCTBA; XUMHUECKUE CBOMCTBA; CITOCOOBI TTOJIYYCHHUSI. 9, 10, 13, 14, 15,

12. TIpemeabHble, HempeaeabHbIE, APOMATHYECKHE YIIEBOIOPOIbI. 2 JIP-KK 1, JIP-

['openne MeraHa Kak OJIMH W3 OCHOBHBIX HCTOYHUKOB TEIJIa B IIPOMBIIIICHHOCTH U ObITY. CBOICTBa COII-1-3

MPUPOJIHBIX YTIEBOAOPOAOB, HAXO0XK/ICHHUE B IPUPOJIE U TPUMEHEHHUE AIKAHOB;
['opeHue anerusieHa Kak HMCTOYHHMK BBICOKOTEMIEPATypHOTO IUIAMEHHM [JIsi CBApKU U PE3KH
METaJUIOB;
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13. Kuciopoacoaep:kamue coeinHeHUsl. A30Tcoep:Kaliue coequHeHns

(ctupThl M QEHOIBI, KapOOHOBBIE KHUCIOTHI M 3(UPBI, AIbIETHIIBI U KETOHBI, KUPBI, YTIICBOJBI).
[IpakTHyeckoe NMpUMEHEHUE STWICHIVIMKOJS, TiulepuHa, ¢eHona. [Ipumenenue ¢opmanbaeruia,
aleTalbeTUa, YKCYCHOW KHCIOThL. MbIIa Kak COJHM BBICIIMX KapOOHOBBIX KHCIOT. Moromme
CBOIicTBa MbUIa. AAMUHBI U aMUHOKHCIIOTHI, OEJIKH.

HpaKaneCRne 3aHATHSA

6*

I13 Nell. CocraBiieHue peakuii NpUcoeJUHEHUs] M OKUCJICHUSI HA IPpUMepe dTHieHA. Pemenue
PacyYeTHBIX 32124 C MCIO0JIb30BAHUEM IIJIOTHOCTH Ia30B 10 BOAOPOAY U BO3AYXY.

I13 Nel2. IlpoBeneHne XUMUYECKUX PeaKkUHii ¢ AHWJIMHOM W rauuuHoM. JlaboparopHas pabora
«O0pa3oBanue coneit anuianHa. bpomupoBanue anmimHa. O6pasoBanue cosieit rnunuHa. [lonydenue
MEJIHOW COJIM MIMIMHAY. PellleHne s3KCnepuMeHTANIbHBIX 3aa4.

I3 Nel3. PemeHue pacyeTHBIX 32/1a4 [0 YPABHECHHSIM PeaKUMid ¢ y4acTHeM OPraHMYeCKHX
BeLEeCTB.

Pemenne wenoyexk mnpeBpamieHUil Ha TEHETUYECKYH0 CBSI3b MEXJy KIaccaMd OpraHhYeCcKuX
COCIMHEHUN C COCTaBJICHUEM Ha3BaHUM OPraHMYECKUX COCAVMHEHUN 10 TPUBUAIBHOM WU
MEXIYHAPOJAHOU CUCTEMATUYECKOW HOMEHKIIAType.

Tema 4.3.
Unentuduxamms
OpPTaHHYECKUX BEIIECTB,
UX 3HAUYCHHUE U
IPUMEHEHNE B OBITOBOM
U TIPOU3BOCTBEHHOM
JIeSTEIIbHOCTH YeJIOBEKa

Conep:xxanue yueOHOIro MaTepuaJa

14. BbuoopraHuyvecKkue coeJUHEHHUSI.

[Ipumenenrne u OuojorMyeckas poib yriaeBonoB. OKHCIEHHE YITIEBOJOB — HCTOYHHMK SHEPTrUu
KHUBBIX OpraHu3mMoB. OOnacTH NpUMEHEHUs aMHUHOKHUCIOT. llpeBpamieHus OenkoOB NHIU B
opranusme. buonornyeckue ¢yHkiuu OenkoB. buonornyeckue ¢GyHKIuM kupoB. Poib
OpPraHMYecKOll XMMHMH B pelleHHMHM NpobieM mnuieBoi Oe3omacHOCTH. HyKIE€HMHOBBIE KHCIIOTHI:
coctaB u ctpoenue. Ctpoenune HykimeoTuaoB. CoctaB HykienHoBbeix kucior (JJHK, PHK). Pomb
HYKJIEMHOBBIX KHUCJIOT B )KM3HEAEATEIbHOCTU OPIaHU3MOB

15. Poab opranuyeckoii XMMHM B PEIICHUU NMPOOJIEM SHEPreTHUecKo 0e30MacHOCTH, B Pa3BUTUU
MEAMIMHBI, CO3/IaHUU HOBBIX MAaTEepUAOB, HOBBIX HCTOYHUKOB OJHEPruM (aJbTepHATUBHBIC
UCTOYHUKN dHepruu). OnacHOCTb BO3JEHCTBUS Ha >KMBBIE OpPraHM3Mbl OPraHMYECKHX BELIECTB
OTJENBHBIX KJIacCOB  (YIJIEBOJOPOJBI, CHHUPTHI, (PEHOJNBI, XJIOPOPraHUYECKHUE MPOU3BOIHBIE,
QJIbJIETH/IBI U JIP.), CMBICJI [TOKA3aTeNsl MPEAesIbHO TOMYCTUMOM KOHIEHTPalluu

IIpakTnyeckue 3aHATHS

2*

13 Nel4. Unentuduxkanuss OPpraHUYeCKUX COEIUHEHUIl OTIEJbHBIX KJIACCOB (Ha TpuUMepe
aJbJACTU/IOB, KpaxMalia, YKCYCHOW KUCJIOTHI) C UCIIOIB30BAHUEM MX (DU3UKO-XUMHUYECKHUX CBOMCTB U
XapaKTEePHBIX KAYECTBEHHBIX PEAKIUH.

Pemenne mpakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUN 10 COCTABICHUIO XHWMHYECKHX pEaKIui,
0Tpa>1<a}omnx XI/IMI/I‘IGCKYIO AKTHUBHOCTH OpFaHquCKHX COCIII/IHCHI/Iﬁ B paSJII/I‘-IHI:IX cpenax

OK 01, OKO02,
OKO04, OKO07,
JP2,3,4,6,7,8,
9, 10, 13, 14, 15,
JIP-KK 1, JIP-
COII-1-3
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‘ (MpUpOAHBIX, OUOTOTHIYECKUX, TEXHOTCHHBIX ).

Pa3jnen 5. Kunernueckne u TepMOAMHAMUYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUSA XUMHYECKUX PeaKIuii 8
Tema 5.1. Copnepxxanue yueOHOro MmaTepuaJia 4 OK 01, OKO02,
CKOpOCTh XMMHUYECKUX 16. X K = OK04, OK07,
PeaKIui. CKlO ocl:fnzzf;ﬁ; p::'i‘;‘;;‘émf;ii“?: Kg:nzzgngfgf ):)E'e?imlxllnz)‘;.[bl CArupyIroIMuX BEIECTB 1P 2,3,4,678,
XHMIIECKOE KOHI_II)CHTpaEI/II/I pea,rnpyfoumx BeHleCTB,pTeMHepaTypBI u I;m(;mzf)nnp peaKII)JHOHII;(})/ﬁ HOBerHOCTI/I? 9,10, 13,14, 15,
paBHoBecHe TennoBble 3 (GEKTh XUMUYECKUX peakIiii. DK30- U SHAOTCPMHUUECKUE, PEAKIIHH. ggg I]<_ 13 JIP-
17. OOparumocth peaknuil. XUMHYECKOe PaBHOBeCHE U €ro CMEIICHHE 0] JIEUCTBUEM 2 o
pa3nuyHbIX (HaKTOPOB (KOHIICHTPALIMS PEAreHTOB MM MPOAYKTOB PEaKI|H, JaBICHHE, TEMIIEpaTypa)
JUIsl CO3aHMsl ONTUMAJIBHBIX YCIOBUM TpoTeKaHusl xumuieckux npoueccos. [lpuniun Jle [latense
[IpakTu4yeckue 3aHATHS 4*
I13 NelS. Onpenenenne 3aBUCHMOCTH CKOPOCTH pPeaKIUM OT KOHIEHTPAIMH pearupyroimx 2
BemiecTB. lccienoBanne 3aBUCUMOCTH CKOPOCTH pEAKUUMU OT KOHIEeHTpauuu. OnpeneneHue
KOHCTaHTBl CKOPOCTH PEAKIMH T'PaPUUECKUM METOJIOM.
I3 Nel6. PemieHne nmMpakTHKO-OPMEHTHPOBAHHBIX 33/IaHUI Ha NpUMeHeHWe npuHouna Jle- 2
IlaTtenbe 118 HAXOKJICHUS HANpaBICHUS CMEUICHHS] PAaBHOBECHSI XUMHUYECKOW PEaKLMM U aHAIIU3
(bakTOpOB, BIUSIONINX HA CMEIICHHE XMMHYECKOTO PABHOBECHSI.
BnusiHue pa3nuyHbIX GaKTOpOB HA N3MEHEHNE PABHOBECHS XMMHUECKHUX PEaKIIU.
3aKoH JAEWCTBYIOIIMX MacC M KOHCTAaHTa XUMHUYECKOro paBHOBecHs. PacueTbl paBHOBECHBIX
KOHIEHTpAallui pearupyromux BEIIeCTB M MPOIYKTOB peakuui. Pacuersl TemoBoro s¢dexra
peaKIyu.
Pa3znen 6. PacTBopsl 4
Tema 6.1. Copepxanue yueOHOro marepuaJia 2 OK 01, OKO02,
HonsATue 0 pacTBopax 18. PacrBopenmne kak ¢usnko-xumudeckuii mpouecc. PacrBopbl. CriocoObl NpUTOTOBICHUS 2 OK04, OK07,
pactBopoB. PacTtBopuMocTh. MaccoBasg 110151 pacTBOPEHHOro BemecTBa. (CMBICT MOKa3aTelst JIP 2,3,4,6,7,8,
IpPENENbHO JONYCTUMOM KOHLIEHTpPallUM W €ro HCIOJIb30BAHME B OLEHKE HKOJIOIMYECKON 9,10, 13, 14, 15,
0€30MacHOCTH. JIP-KK 1, JIP-
[TpaBuia 3KOJIOTMYECKU 1€J1eCO00Pa3HOr0 MOBEACHUS B OBITY W TPYJIOBOH JAEATENBHOCTH B IIEJSAX COIl-1-3
COXPAHEHUS CBOETO 3/I0POBb M OKPYKAIOIIEH TPUPOTHON CPEIbl; OMTACHOCTh BO3JICHCTBUS HA KUBbBIC
OpraHU3Mbl OIPEJEIICHHBIX BEIIECTB.
Pemennie npakTHKO-OpPUEHTHUPOBAHHBIX PACUETHBIX 33JJaHUI Ha PACTBOPHI, UCIIOJIb3YEMbIE B OBITOBOM
Y IIPOM3BOJCTBEHHOM IE€ATEIbHOCTH YEJIOBEKA
Tema 6.2. Coaep:xkaHue y4eOHOro MaTepuaJa 2 OK 01, OKO02,
HccnenoBanue cpoiicts | [lpakTnyeckue 3aHATHSI 2* OK04, OK07,
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pacTBOpOB I13 Nel7. IlpuroroBjenue pactBopoB. HcciienoBaHue AMCHEPCHBIX cucTeM. [IpurortoBiieHue 2 JIP 2,3,4,6,7, 8,
pacTBOpPOB 3aJaHHOW (MOJISIPHOM) KOHILIEHTpalMH (C MPaKTHUKO-OPUEHTUPOBAHHBIMH BOIPOCAMM), 9, 10, 13, 14, 15,
omnpeaesieHue Cpeibl BOAHBIX PAaCTBOPOB. JIP-KK 1, JIP-
[TpuroToBneHne U M3y4YEHHUE CBOMCTB JUCIIEPCHBIX CHCTEM Pa3HBIX BHJIOB: CYCIICH3HMH, dMYJIbCHUH, COII-1-3
KOJUIOMIHOTO pacTtBopa. CpaBHEHHE CBOMCTB UCTHHHBIX U KOJUIOMJHBIX PACTBOPOB, BBISBICHUE
OCHOBHBIX Pa3JIMUUi MEXKy HUMHU.

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COlepKaHMe (COoePKAHUE TPUKJIATHOTO MOTYJIs)

Pa3nen 7. Xumus B ObITY M IPOU3BOJACTBEHHOI eI TEJIbHOCTH YeJI0BEeKA OPraHNYeCKUX BellleCTB 6 OK 01, OKO02,

Tema 7.1. Conep:xanue y4e0HOro MaTepuaJjia OK04, OK07,

XuMHs B ObITY U 5 19. O0Hapy:keHHe HEOPraHMYECKHX KATHOHOB H AHMOHOB, OPraHU4YeCKUX BelIeCTB OTAebHbIX éIPlCZJ, ;3_'34'12' 1'58'

TPON3SBOICTBCHHON KJIACCOB C MCIO/Ib30BAHMEM KAYeCTBEHHBIX PeaKiuii TIP-KK 1. JIP-

ACATCIPHOCTI HCIIOBCKA | KayecTReHHBIE XMMHUECKUE PEAKINH, XapaKTepHbIE JUIS OOHAPYKEHHS HEOPraHHMYEeCKMX BEIIECTB COH-1-3’
(xatroHOB M aHUMOHOB). CocTaBjieHHE ypaBHEHUHN peakuuil oOHapyxeHus katuoHoB [-VI rpynn u
AQHMOHOB, B T.4. B MOJICKYJISIPHOHM U MOHHOU (hopMax.

Peakuuu oOHapyXeHUSI HEOPraHUYECKHUX BEIIECTB B PEAIbHBIX 00BEKTaX OKPYIKaIOIIEH Cpebl.
KadecTBeHHBIE XWMHUYECKHE pEaKIUH, XapaKkTepHbIe I OOHApY>KEHHUS OTACIbHBIX KJIacCOB
OpPraHUYECKUX COCAMHEHHI: ()eHOJIOB, albJAETHAOB, KpaxMaia, YKCyCHOW KHCIOThI, aMUHOKUCIIOT U

Ap.

Jlenarypanust O€IKOB MPU HATPEBAHUH, [[BETHBIC PEAKIIH OEIKOB.

CocraBieHne KayeCTBEHHBIX pEAaKIWH OOHAPYKEHHsS OPraHMYECKUX COCTUHEHHH OTIEIbHBIX
KJIACCOB.

IMpakTHyecKkue 3aHATHS 2*
I13 Nel8. Jxonormuyeckass 0€30MaCHOCTH MOCJACACTBHI OBITOBOM W NPOM3BOACTBEHHOM 2
JesiITeIbHOCTH YeJI0BeKAa, CBS3aHHAsl ¢ MepepadoTKOil BellecTB TOWCK M aHAIN3 XUMHUYECKOMH
uH(pOpMallMM W3 Pa3IUYHBIX HCTOYHUKOB (HayuyHas W yueOHO-HayuyHas JHTepaTypa, CpeAcTBa
MaccoBoi uHpopmaruu, cetb MHTEpHET U apyrue).

Keiicel (c yuerom Oyaymed mnpodeccHOHATbHOW NEesATeIbHOCTH) Ha aHauu3 HH(opMaruu o
MIPOM3BOJICTBEHHOH JIESITETPHOCTH YEIOBEKa, CBS3aHHOW C MepepadOTKOM U MOydeHHUEeM BEIIeCTB, a

TaKXke ¢ 9KOJOTMYeCcKor 6e30MacHOCThIO

AuddepenunpoBannsbiii 3auet (I13Nel19) 2*
‘ Bceero 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.

OdopynoBanune yueOHOro KabMHeTa, JJa0OPATOPHUN
— pabourie MecTa 00ydJarommXcs (CTOJIBI, CTYJIbs) — I10 KOJUYECTBY 00YUYaIOIIUXCS;
— pabouee mecTo npenojasarens — 1;

— mocka — 1 mT;

— KHIKHBIN mKad — 1 mrT.;

— y4eOHO-MeTOoANYeCcKas JIUTepaTypa Mo AUCLUILIINHE
— HabOPBI IAPOCTEPIKHEBBIX MOJIENIEH MOJIEKYI,

— MOJIEJIM KPUCTAJUTMYECKUX PEIIETOK,

— KOJIJICKITUU MIPOCTHIX U CIIOKHBIX BEIIECTB U/MIIH KOJUICKIIUU TTOJIMMEPOB;
— KOJUIEKIIUS TOPHBIX MOPOJI U MUHEPAJIOB,

— tabauna MeHeneena,

— udpoBbie 00pa3oBaTEIbHBIE PECYPCHI.

— MEH3YPKH,

— MUIMETKU-KAeIbHUIIbL,

— TEPMOMETPHI,

— MHKPOCKOTI,

— JIYTIBL,

— MpeIMETHBIE U IOKPOBHBIE CTEKIIA,

— IUIAHIIETHI JIJIs KanelIbHBIX PeaKkIui,

— ¢uibTpoBanbHas Oymara,

— MPOMBIBAJIKH,

— CTEKJIIHHbIE TPOOUPKH,

— pEe3UHOBBIE MTPOOKH,

— (oHapuKwy,

— Habop PeaKTHUBOB,

— CTEKJISTHHBIE MAJIOYKH,

— WITATUBBI IS IPOOUPOK;

— MEpHBIC ITWIHHJIPHI,

— BOPOHKU CTEKJISIHHBIE,

— BOPOHKH JeNuTeNbHbIe uiuHapuaeckue (50-100 mi),
— CTYIIKH C TIECTUKOM,

— ¢apdopoBbIe YallKH,

— MHHIIETHI,

— QUIBTPBI OyMaXKHBIE,

— Bara,

— Mapi,

— YacOBBIE CTEKIIA,

— DJIEKTPOILIUTKH,

— nabopaTopHbIe MITATUBHI,

— CITUPTOBBIE TOPEIKH,

— CIIUYKH,

— ipubOp 7151 OJTyYSHUS Ta30B (WM MTPOoOUpPKaA ¢ Ta300TBOTHON TPYOKOH),
— JiepXKaTesu Uil IpoOUpOK,

— CKJISTHKY JIJIsl XpaHEHHsI PEaKTHBOB,
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— pa3llaTOYHBIE JOTKH;

— xumudeckue crakanbl (50, 100 u 200 mi);

— IITAaTeNH;

— MHHIICTHI,

— CEKyHJOMEPHI (TaiiMephl),

— MepHble mpobupku (Ha 10-20 mur)

— MepHbIe KoJ0bI (25, 50, 100 u 200 mur),

— BOoAsiHas OaHs (MM TEPMOCTAT),

— CTEKJIIHHBIE MaJIOYKH;

— KoHHYecKHe Koyobl st TutpoBanus (50 u 100 mu);

— MHJMKATOPHBIE MOJOCKU i onpenenenus pH

— CTaHJapTHas WHAWNKATOPHAS IIKAJa;

— YHUBEPCAJIbHbII UHIUKATOP;

— nunetku Ha 1, 10, 50 mut (mm go3atopei Ha 1, 5 u 10 M),

— OIOpEeTKHU U1 TUTPOBaHUS,

— MeauiuHckue mpuinl Ha 100—150 mo,

— nabopaTopHbIe /UM aHATUTUYECKUE BECHI,

— pH-metpsl,

— CYHIMJIBHBIN mKad

B mpormecce ocBoeHHS TporpaMMbl Y4eOHOH TUCIUIUIMHBI «XHUMHUS» CTYICHTHl HMEIOT
BO3MOXXHOCTh JOCTYNa K OJIJIGKTPOHHBIM Yy4eOHBIM MaTepuagaM IO XHUMHHU, UMEIOUIUMCS B
cBOOOAHOM JocTyre B ceTd VHTepHeT (JIEKTPOHHBIM KHUTAaM, MPAKTUKyMaM, TeCTaM, MaTeprajiaM
EI'D u ap.).

TexHnyeckue cpeacTBa 00y4eHUsl:
— HOYTOYK ¢ JinneH3uoHHbM [10 — 1 mT;
— TeneBu30p (9KkpaH) — 1 mT.

3.2. UuopmanuoHHOe o0ecniedeHHe Peain3aluu MPOrpaMMbl

Jnst peanmzanuu  mporpaMmbl  OuOimoteuHbii Goun MHCTUTYTAa WMeeT medyaTHble U
ANIEKTPOHHBIE O0pa3zoBaTeldbHblE W HH(POPMALMOHHBIE pPECYpChl, PEKOMEHJIOBaHHBIE IS
HCIIOJIb30BaHus B 00pa30BaTeIbHOM IPOLIECCe, HE CTaplle MATH JIET C MOMEHTA U3/1aHus.

3.2.1. OcHOBHBbIE€ HCTOYHHUKH

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

2. I'mmaka H. JI. OG6mas xumusi: ydeOHoe mocobue / ['muuka H. JI. — Mocksa: KuoPyc,
2023. —752c.

3. I'muuka, H. JI. O6mas xumus B 2 T. Tom 1: yueOHUK 1 cpeaHero nmpodheCCHOHATBLHOTO
obpazoBanus / H. JI. I'muaka ; mon pemakunmeir B. A. Ilomkosa, A. B. babkosa. — 20-e wu3n.,
nepepad. u gom. — MockBa: M3matensctBo IOpaiit, 2023. — 349 c. — (Ilpodeccrnonansuoe
obOpazoBanmue). — ISBN 978-5-9916-9672-2. — Tekcr: osaexkTpoHHblid // 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., mepepad. u gom. — Mocksa: M3gatenscTBo
KOpaiit, 2023. — 379 c. — (Bwicuiee obpazoBanue). — ISBN 978-5-9916-9355-4. — Tekcr:
sneKTpoHHbIH // O6pa3zoBarensHas miardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/512503

5. I'munka, H. JI. OOmas xumus. 3aaud U yIpaXHEHUs: y4eOHO-TIpaKTHUeCKoe mocodue
JU1sl cpeaHero npodeccuonanbHoro oopazosanust / H. JI. I'munka ; mox pemakmueit B. A. Tlonkoga,
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A. B. babkoBa. — 14-¢ wm3a. — MockBa: WzmarensctBo FOpaiit, 2023. — 236 c. -
(ITpoeccuonansuoe ob6pazoBanue). — ISBN 978-5-534-09475-6. — TekcT: 37€KTpOHHBIH //
O6pasoBarenbHas iatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/512152

6. 3aites, O. C. Xumus. JlabopaTopHblii IPaKTUKYM U COOPHHK 3ajad. yuyeOHoe mocobue
JU1s cpenHero npodeccuonansHoro oopazopanus / O. C. 3aiineB. — Mocksa: M3narensctBo 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. Hukuruna, H. I'. OOmas u Heopranuueckass xumus B 2 4. Yacts 1. Teopernueckue
OCHOBBI: Y4eOHHMK U npakTukym miusa By3oB / H. I'. Hukutuna, B. U. ['pebenpkoBa. — 2-¢ u3m.,
nepepab. u gon. — Mocksa: M3narensctBo Opaiit, 2023. — 211 c¢. — (Briciee obpa3zoBanue). —
ISBN 978-5-534-04785-1. — Tekcr: anekTponnblii // OOpa3oBatenbHas miatdopma KOpaitt [caiT].
— URL.: https://urait.ru/bcode/514851

8. Huxutuna, H. I'. OG6mas u Heopranuyeckas xumus B 2 4. YacTh 2. XUMUS DJIEMEHTOB:
y4eOHUK U MPAKTUKYM Ui cpefaHero npodeccuoHansHoro oopazosanus / H. I'. Hukutuna, B. U.
I'peGenbkoBa. — 2-¢ u3a., nepepad. u gom. — Mocksa: M3natensctBo FOpaiit, 2023. — 322 ¢. —
(ITpodeccronansnoe ob6pazoBanme). — ISBN 978-5-534-03677-0. — TekcT: 37€KTpOHHBIA //
OopasoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514850

9. Huxonbckuii, A. b. Xumusi: y4eOHUK ¥ MPAKTUKYM U CPEIHETO MPOQECcCCHOHATHLHOTO
obOpazoBanus / A. b. Huxonbsckuii, A. B. CyBopoB. — 2-¢ u3n., mepepab. u gom. — Mocksa:
WznatenberBo Opaiit, 2023. — 507 c. — (IIpodeccnonansuoe obpazosanme). — ISBN 978-5-534-
01209-5. — Tekct: snexktponHbld // OOpazoBatenbHas miardopma 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 o6mieit pexakmueii I'. H. @aneeBa. — 2-e us.,
nepepab. u nmon. — MockBa: UznmatensctBo IOpaiit, 2023. — 431 c.— (IlpodeccuonanbHoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Texkct: snexTpoHHblii // OOpa3oBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073 (nata obpamenus: 07.09.2023).

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH

11. Xumusa. 3amauynuk: yueOHOE mocoOue sl cpeHero nmpodeccHoHanTbHOro 00pa3oBaHms
/ YO. A. Jlebenes [u ap.]; mox obuieit penakuueit I'. H. @aneeBa. — Mocksa: U3znarensctBo HOpaiiT,
2023. — 236 c. — (IlpodeccuonanvHoe obOpazopanme). — ISBN 978-5-9916-7786-8. — Tekcr:
anekTpoHHbIi // OOpa3oBarenpHas mwiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513091

12. Tapmmn, A. I1. Xwumuueckune TepmuHbl. ClioBapb: y4eOHOE mocoOue i BY30B /
A. II. T'apumun, B. B. MopkoBkuH. — 2-e u3., uctp. u gon. — Mocksa: U3garensctBo IOpaiit, 2023.
— 452 c. — (Beicriee oOpazomanme). — ISBN 978-5-534-04639-7. — TekcT: 37eKTpOHHBIA //
Oo6pasoBatenbHas mwardpopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/514975

13. Onmneiinukos, H. H. Xwumus. AIropuT™mbl pemieHHus 3ajJa4d U TECThI. ydeOHOe mocodue
Ui cpenHero npogeccuonansHoro oobpaszoBanus / H. H. Oneitnukos, I'. I1. MypaBseBa. — 3-e usn.,
ucrip. U gom. — MockBa: MamatensctBo FOpaiit, 2023. — 249 c. — (IIpodeccuonansnoe
obOpazoBanmue). — ISBN 978-5-9916-9665-4. — Tekcr: osaexTpoHHblid // OOpa3oBarenbHas
wiatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/513860

14. Pocun, . B. Xumusa. Y4eOHUK W 3aJauHUK: JJIS CpeaHEro MpodeccroHAIBHOTO
obpazosanus / . B. Pocun, JI. [I. Tomuna, C. H. ConoBreB. — MockBa: U3narensctBo FOpaiiT,
2023. — 420 c. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-9916-6011-2. — Tekcr:
sneKTpoHHbIH // O6pa3zoBarenbHas miardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/512022

15. Xumus: yueOHUK Ui cpenHero npodeccuonaabHoro odpasosanus / FO. A. Jlebenes,
I'. H. ®anees, A. M. I'ony6es, B. H. [llanoBaur ; mox oOmiet penaknueii I'. H. ®aneesa. — 2-¢ u3g.,
nepepab. u npom. — Mocksa: MznarensctBo IOpaiit, 2023. — 431 c. — (IIpodeccuonansHoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Tekcr: osaektpoHHBI // OOpa3oBarenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/51307
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3.2.3 UnTepHeT-pecypchi:

16. Onumnuana «IToxopu BopobseBsl ropsi». — URL: www. pvg. mk. ru

17. O6pa3oBarenbHbIi caliT I MKOJIBHUKOB «Xumusi». — URL: www. hemi. wallst

18. OOpa3oBarenbHbIii caiiT ais mkoiabHUKOB . — URL: www. alximikov

19. Drexrponnas 6ubmmoreka mo xumun. — URL: www. chem. msu. ru

20. Untepner-uznanue ans yuurenend «EcrectBennsie Hayku». — URL: www. enauki. ru

21. Meroanueckas rasera «IlepBoe ceHtssOps». — URL: www. 1september. ru

22. Kypnan «Xumus B mkoie». — URL: www. hvsh. ru

23. XKypnan «Xumus u xu3ab». — URL: www. hij. ru

24. DnexTpoHHBIN KypHaT « XuMuku U xumus». — URL: www. chemistry-chemists. com

25. Hay4HO-mOmyJIApHBIM TPOEKT «DJIEMEHTBl OonbInoW Haykw» ((u3uka, XuMus,
MaTeMaTHKa, aCTPOHOMHS, HAYKH O XH3HH, Hayku o 3emuie). HoBoCcTHM Hayku, KHWUTH, HAay4HO-
MOMYJISIPHBIE CTAThH, JIEKLUU, SHIIUKIIONEIUH.

26. Caiir Hay4Ho-nonyJssipHoro xypHana «[lorennmam» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

27. CaliT  HAy4YHO-TIOMYJSIpHOTO  KypHama  «Xwmusa W km3Eb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

28. OTtkpbITast dJeKTpOHHAs OMOIMOTeKa XuMmMHuueckoro moprana «Chemnet», comepkuT
yueOHble U HMH(OpPMALMOHHBIE MaTepUambl JUIsl MIKOJIHLHUKOB U yuuTened. B Hell MOXXHO HailTu
y4eOHMKH 10 O0IIel ¥ HEOPTaHUYECKOW XMMHUHU, OPTaHUYECKONW XUMHUH, MYJIbTHUMEIHaMaTepHAIIbL,
a TaKXkKe 33/1a4d XUMHUYECKUX OJHMMIIMA C PEUICHUSMH, 33Ja4d BCTYMUTEIbHBIX 3K3aMEHOB JIJIS
abutypuenroB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

29. Nndopmarmonneie  MaTepuayibl 00  onuMmnuaaax: MOCKOBCKOW  TOPOJCKOM,
Bceepoccuiickoii, MenneneeBckoil, MexayHnaponHoil. IlpuBeneHbsl 3amauyd TEOPETUUECKUX U
9KCIIEPUMEHTANIBHBIX TYpPOB, MOAPOOHBIE pelieHus], ciucku u Gororpadun nodeaureneit. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

30. Cuctema JUCTAaHIIMOHHOTO OOyYeHMs, HampaBlieHHas B TIEPBYI0 oOuepenb Ha
MOJrOTOBKY K OJIMMIIMAJIaM BCEX YPOBHEH — OT LIKOJIBHBIX A0 MexayHapoaHoi. CallT colep KUt
OTPOMHOE KOJIMYECTBO 3ajiay, CrPYMNIMPOBAHHBIX KaK MO TeMaM, Tak U no onumnuagam. [lo Bcem
OCHOBHBIM pa3JieJlaM XUMHUH NMPUBEIEH TEOPETUIECKUI MaTeprall U pa300paHbl PEIICHUsT TUTTOBBIX
3amgay. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

31. Tlopran mo HaHOoTexHOJOTUsAM. OCHOBHAs IIEJIb — PAa3BUTHE OOpa3OBaHUs B 00IACTH
HAaHOTEXHOJIOTMM UM TMOArOTOBKAa K HHTEpHET-OJIMMIMaNe 1o HaHoTexHomorusim. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

32. Hanéxnas crnpaBouHas WH(OpMAalUS O XMUMUYECKHUX SJIEMEHTaX M HUX CBOWCTBax (Ha
anriuiickom si3eike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

33. Pycckosi3brunblii  caliT o0  cBoWcTBaX  XMMuyeckux snemeHtoB. —  URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

34. HexommMmepueckuit caliT oOHJalH-00pa30BaHUs, COAEP)KUT MHOTO HHTEPECHBIX
00pa3oBaTeNbHBIX KYypCOB M BHUACOJEKIMM Il IIKOJBHUKOB, CTYACHTOB U yuutened. EcThb
HeckoJbKo KypeoB o xumun. — URL:  http://gotourl.ru/4800 (https://www.cas.org/)

35. Caiir Chemical AbstractService — camplii aBTOPUTETHBII B MHpPE XHMHHU
MH(OpPMAIIMOHHBIN HHTEPHET-pecypc (caiT matHeii) . — URL: http://www.organic-chemistry.org/

36. IMoprai mo opraHMYECKOM XMMHHU Ha aHTIHiickoM si3bike. — URL:  http://www.xumuk.ru

37. CaliT 0 XUMHUM: KJacCHYeCKHE YYEOHMKH, CIPABOYHUKH, SHIMKIONEIUH, TTOHCK
OpraHMYECKUX M HEOpraHWYeCKHX peaklHil, cocTaBieHue ypaBHeHHH peakuuit. — URL:
http://orgchemlab.com/
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4. KOHTPOJIb n
OBIIIEOBPA30OBATEJIBHOM JUCHUILINHBI

OIIEHKA

PE3YJIbTATOB

OCBOEHMUA

KoHTpoub U OlIEHKA pe3yIbTaTOB 00YUEHUs OCYLIECTBIIAETCS IPENoAaBaTeeM B MIPOLEcce
IPOBE/ICHUS NPAKTUYECKUX 3aHATUH, TECTHUPOBAHUSA, a TaKXKE BBIIOJHEHHUS OOYy4YarOIIMMUCS
WHJVBHIyaJIbHBIX 3aJJaHUM, IIPOCKTOB, HCCIIECOBAaHUM.

Ne OK Mopnyas/Pa3znen/ PesyabTat ofyenns Tunsi OLEHOTHBIX
Tema MeponpUATHIH
I OcHoBHOE coepKanme
1 Pa3znen 1. OCHOBBI ®opmyaupoBaTh 6a3oBbIe
CTpOEHHsI BemecTBa NOHATHUS ¥ 32AKOHbI XMMHH
1.1 OK 01 CtpoeHHe aTOMOB CoCTaBIATh XUMHUIECKUE 1. Tect «CTpoeHre aTOMOB
XMMUYECKUX JIEMEHTOB U |(HOpMyJIbl COETUHEHUI B XUMUYECKHX JIEMEHTOB U
MPUPOAA XUMUYECKON COOTBETCTBHH CO CTEIICHBIO |MPUPOJa XUMUUECKOU CBSI3H».
CBSI3U OKHCJICHUSI XUMHUYECKHX 2. 3agaun Ha COCTaBIICHUE
3JIEMEHTOB, UCXOS U3 XUMUYECKUX (HOopMyI
BaAJICHTHOCTHU U JABYXaTOMHBIX COGI[I/IHCHI/Iﬁ
ANEKTPOOTPULIATEBHOCTH  |(OKCHIOB, CYJIL(UIOB, THIPUIOB
H T.OL).
3. Pemennie npakTHYecKux
3aJlaHAN HA COCTABJICHUE
ANEKTPOHHO-TpaPUIECKUX
hopmyn
1.2 OK 01 IIepuonnueckuii 3aKkoH U | XapaKTepu30BaTh 1. Tect «Mertammnyeckue /
OK 02 tabmuna /.M. MeHeneeBa | XUMHYECKUE IIEMEHTEI B HEMETaJUIMIECKUE CBOICTRA,

COOTBETCTBHUU C UX
MIOJIOKEHUEM B
MIEPHOANYECKON cucTemMe
XUMHYECKUX JJIIEMEHTOB
H.N. MenneneeBa

3JIEKTPOOTPHUIIATEILHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX DJIEKTPOHHBIM
CTPOCHUEM U TIOJIOKCHHUEM B
MEPUOJINYECKOMN cUCTEME
XHUMHYECKHX 3eMeHToB J[. 1.
MenpaeneeBay.

2. [IpakTudeckue 3agaHus Ha
YCTAHOBJICHHUE CBSI3U MEXKIY
CTPOCHHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB W MEPUOTUUECKUM
W3MCHEHHEM CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX
COCIUHEHHI B COOTBETCTBHU C
nosioxkenueM llepuoguueckoi
CHCTEME.

3. IIpakTHKO-OpUEHTUPOBAHHBIC
TEOPETHUECKHE 3aTaHMsI HA
XapaKTEePHU3aLUI0 XUMUYECKUX
2JIEMEHTOB: «MeTanmnueckue /
HEMETaJNIMYECKHE CBOMCTBA,
3JIEKTPOOTPULATEILHOCTh U
CPOJICTBO K AJIEKTPOHY
XHMUYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX DJICKTPOHHBIM
CTPOCHUEM U MOJIO)KEHUEM B
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OK

Mopnyas/Pa3znen/
Tema

Pe3yabTaT 00yuyeHust

THunsl oLeHOYHBIX
MeponpHATHI

MEePUOINYECKON cUcTEME
XUMUYECKUX IJIEMEHTOB
J.1. Menneneesa»

Paznen 2. Xumnueckue
peakiuuu

XapakTepu3oBaTh THIIbI
XHMHYECKHX peaKknui

2.1

OK 01
OK 04

Tunel XUMHYECKHX
peakuui

CoCTaBIATh PeakIIny
COCIIUHECHHSI, PA3JIOKCHUS,
oOMeHa, 3aMeIleHNs,
OKHCITUTENBHO-
BOCCTaHOBUTEIIHHEIC
peakuu

1. 3amaun Ha cocTaBieHUE
YPAaBHEHUH pEaKIUii:

— COCJIMHEHUS, 3aMEIIICHUS,
pasokeHus, 0OMeHa,

— OKHUCITUTENHHO-
BOCCTAHOBUTEILHBIX PEAKIUH C
HCIIONIb30BaHUEM METO/1a
3JIEKTPOHHOTO OajaHca.

2. 3agayn Ha pacyeT MaccChl
BeIlleCTBa WM 00bEMa

ra30B 110 U3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WIH 00bEMY
OOHOI'0 U3 Y4aCTBYIOIIUX B
PEaKIuy BEIECTB; PACUETHI
Macchl (00bEMa, KOTHIecTBa
BEII[ECTBA) IPOIYKTOB PEAKIINH,
€CJIM OJTHO W3 BEUIECTB UMEET
TIPUMECH

3.IlpakTudeckue 3agaHus 1O
COCTaBJICHUIO YPaBHEHHUI peakuui
COEIIMHEHWSI, PA3JIOKEHNS,
3aMelneHus, oOMeHa.

4. IpakTudeckue 3a7aHus 1o
pelIeHnto ypaBHEHUI OKUCIICHUS-
BOCCTAHOBJICHUS

2.2

DIEeKTPOIUTUYECKAS
JUCCOLIMAIHS U HOHHBIH
oOMeH

CocTaBnaTh ypaBHEHUS
XUMHYECKUX PEaKInu
MOHHOTO 0OOMEHa C y4acTueM
HEOPraHMYECKHUX BEUIECTB

1. 3aganus Ha cocTaBleHNE
MOJIEKYJISIPHBIX U HOHHBIX
peaxuuii ¢ yyacTueM KHCJIOT,
OCHOBAHMM U COJIEH,
YCTaHOBJICHUE U3MEHECHHUS
KHCJIOTHOCTH CPEJIbl

2. IlpakTuueckue 3aJaHus 1Mo
PEIIeHHUIO 33/1a4 Ha COCTaBJIEHUE
peaxkuuii HOHHOTO OOMeHa MyTeM
COCTaBJICHHSI WX TIOJIHBIX U
COKpAIIeHHBIX HOHHBIX
ypaBHeHUH. Pemenue 3ama4 Ha
COCTaBJICHHE MOJIEKYJIIPHBIX U
WOHHBIX ypaBHEHHUH I'UIPOIIH3a,
olpeziesieHNE CTENEHN THIPOIN3a

Pasnen 3. CtpoeHue u
CBOlicTBa
HEOPTraHUYeCKUX
BEIIECTB

HccaenoBath CTpoOCHHUE U
CcBoOliCcTBa HEOPraHnvIeCKuX
BELICCTB
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OK

Monayas/Pa3znen/
Tema

Pe3yabTaT 00yuyeHust

THunsl oLeHOYHBIX
MeponpHATHI

3.1

OK 01

Kiraccuduxkarms,
HOMEHKJIATypa M CTPOCHHUE
HEOPTaHUYECKUX BEIICCTB

Kiraccudumuponats
HEOPTaHHYECKHUE BEIICCTRBA B
COOTBETCTBHH C MX
CTpOCHUEM

1. Tect «HomenknaTtypa u
Ha3BaHHE HEOPTaHUYECKUX
BEIIECTB UCXOs U3 X
XUMHYECKOH (popMyIbI it
COCTaBIICHHE XUMHUYECKON
(hopMyJIBI KCXO/1S U3 Ha3BaHUSI
BEILECTBA IO MEKIYHAPOIHON
WA TPUBHATBHOMN
HOMEHKIIaType».

2. 3aga4n Ha pacyeT MacCOBOM
J1oJTA (MAcChl) XUMHUIECKOTO
JJIeMEHTa (COeTUHEHMS) B
MoJIeKyIie (cMecH).

3. IlpakTHyeckue 3aAaHus 1o
pEIIeHUIO 3a7]a9 Ha pacyeT
MacCOBOU 107U XUMHUYECKOTO
3JIeMeHTa (COCTMHCHMS) B
MOJIEKYJIe U aHaJli3 CBONCTB
OCHOBHBIX KJIaCCOB
HCOPraHN4YCCKUX BCIICCTB.

3.2

OK 01
OK 02

PU3NKO-XUMHYECKHE
CBOMCTBA HEOPraHUYECKUX
BEILIECTB

YcraHaBnIMBaTh 3aBUCUMOCTh
(PM3UKO-XMMUYECKUX
CBOWCTB HEOPraHUYECKUX
BEIIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, & TAKXKe
THIA KPUCTATUNINYECKON
peIIeTKH

1. Tect «OcobenHOCTH
XUMHYCCKHX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBAaHHIA, aM(OTEPHBIX
TUAPOKCHUJIOB U COJICI.

2. 3ajaHus Ha COCTaBIICHUE
YpPaBHEHUN XMMUYECKUX pEeaKUInn
C y4acCTUEM MPOCTHIX U CIOKHBIX
HEOPTraHWYECKHUX BEIIECTB:
OKCH/IOB METAJUIOB, HEMETAIIJIOB U
aM(OTEepHBIX JIEMEHTOB;
HEOPraHUYECKUX KUCIOT,
OCHOBaHUH 1 aM(pOTEPHBIX
TUAPOKCUIOB, HEOPTAHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOTyYCHUSI.
3. IIpakTHKO-OpHEHTUPOBAHHBIE
TEOPETHUUYECKUE 3aJaHUsI HA
CBOMCTBA U IIOJIy4CHHE
HEOPraHWYEeCKHNX BEIIEeCTB

3.3

OK 01
OK 02
OK 04

Unentuduxanms
HEOPraHMYECKUX BEIICCTB

HccnenoBaTh KaueCTBEHHBIE
peaKIy HEOPTaHUIECKHUX
BEILIECTB

1. IIpakTHKO-OpUEHTUPOBAHHBIE
3aJIaHus 110 COCTAaBICHUIO
XUMHYECKUX PEaKIUil C y4aCcTHEM
HEOPraHWYECKHUX BEIECTB,
UCIIOIB3YEMBIX I UX
UICHTU(DUKAIIAN.,

Paszpnen 4. Ctpoenue u
CBOICTBA OPraHNYeCKHUX
BelIeCTB

HccnenoBats cTpoeHue u
CBOIiCTBA OPraHNYeCKHX
BelllecTB
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OK

Monayas/Pa3znen/
Tema

Pe3yabTaT 00yuyeHust

THunsl oLeHOYHBIX
MeponpHATHI

4.1

OK 01

Kiraccuduxkarms, ctpoerune
Y HOMEHKJIaTypa
OpPTaHUYECKUX BEIICCTB

Kiraccudumuponats
OpPraHUYECKHUE BEIECTBA B
COOTBETCTBHH C MX
CTpOCHUEM

1. 3agaHust Ha COCTaBJIEHUE
HA3BaHWUH OPraHUYECKUX
COEMHEHHI 10 TPUBUAJIBHOW WJIN
MEXTYHapOIHOU
CHUCTEMAaTUYECKON HOMEHKIIAType.
2. 3aJaHus Ha COCTaBIICHUE
TTOJTHBIX M COKPAITICHHBIX
CTPYKTYPHBIX (hOPMYJT
OpPTaHHYECKUX BEIICCTB
OTJIEJIbHBIX KJIACCOB.

3. [IpakTrueckue 3aaaHus MO

HOMCHKJIATYpPE€ OPraHU4YCCKUX
COCIVMHCHMI OTICIbHBIX KJIACCOB

4.ITpakTHYeCKUE 3aTaHus 10
pacueTam npocTeiiieid GopMyIIbl
OpPraHUYECKOU MOJIEKYJIbI, HCXOIS
U3 DIIEMEHTHOTO COCTaBa

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHMuecKUux
COCTUHCHHI_

YcraHaBnuBaTh 3aBUCHUMOCTD
(hM3UKO-XMMHAYECKUX
CBOMCTB OpraHUYECKUX
BEIIECTB OT CTPOCHMUS
MOJIEKY

1. 3amanus Ha cocTaBIeHHE
YpaBHEHUH XUMHUYECKHX PEAKIUN
C y4acTUEM OPraHUYEeCKUX
BEII[ECTB HA OCHOBAHUM UX
COCTaBa U CTPOECHHUSI.

2. 3agaHus Ha COCTaBJICHUE
YpPaBHEHUN XUMUYECKUX PEAKIUH,
WUTIOCTPUPYIOIINX XUMHUYECKUE
CBOMCTBA C Y4ETOM MEXaHHU3MOB
MPOTEKAHMS TaHHBIX PEaKui U
T€HETHUYECKOH CBSI3U
OpPraHUYECKHUX BEILIECTB Pa3HbIX
KJIaCCOB.

3. PacuetHble 3a1a49u 110
YPaBHEHUSIM PEaKUUi C yYaCTHEM
OpPraHUYECKUX BEILIECTB.

4. [IpakTHUdecKkue 3agaHus 1o
COCTABJICHUIO PEAKIUI
MPUCOEIMHEHUS U OKUCJICHUS Ha
npumepe sTuieHa. Pemenue
pacyeTHBIX 3a7a4 C
UCIIOJIb30BAaHUEM IUIOTHOCTH
ra3oB I10 BOJIOPOAY U BO3IYXY.
S.IIpakTUueckue 3aj1lanus 1o
MIPOBEICHUIO XUMHUIECKIX
peaKkuii C aHUJIMHOM U
TJTATIITHOM.

6.IlpakTideckue  3amaHUS 10
PELIECHUIO PAaCcUYeTHBIX 3aJad MO0
YPaBHEHUSIM PEAKLMHA C yYaCTUEM
OpTaHUYECKUX BEIICCTB.

4.3

OK 01
OK 02
OK 04

Wnentuduxanms
OpPraHUYECKUX BEIIECTB,
X 3HAYECHUE U
MpUMEHEHHUE B OBITOBOW 1
MTPOU3BOICTBEHHOMN

HccnenoBaThk KaueCcTBEHHBIC
peaKI_II/II/I OpI‘aHI/I‘-IeCKI/IX
COEIMHEHUH OTIEIBHBIX
KJIaCCOB

1.IIpakTHKO-OpHEHTUPOBAHHBIE
3aJaHUs 110 COCTABIICHUIO
XUMHYECKUX PEAKIUil C yUaCTHEM
OpPraHUYECKUX BEIIECTB, B T.4.
HCIOJIB3YEMBIX JUISI UX
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Monayas/Pa3znen/

THunsl oLeHOYHBIX

Ne OK Pe3yabTat 00yueHnust N
Tema MEpONPUATHI
JeSTeTbHOCTH YeJIOBeKa naeHTu(puKanuy B OBITY U
MPOMBIIIUIEHHOCTH.
5 Paznen 5. Kunernueckne | Xapakrepu3oBaThb
U TEPMOAUHAMHUYECKHE |BJIHMSHHE PA3JMYHbIX
3aKOHOMEPHOCTH (paxTopoB Ha paBHOBecHe
NPOTEKAHUA U CKOPOCTh XUMHYECKHX
XHUMHYECKMX peaKIuii peakuuii
5 OK 01 CKOpOCTh XUMHUYECKHX XapakrtepuzoBath BiusHie |1.IIpakTHKO-OpHEHTHPOBaHHBIC
OK 02 peakuii. XuMuIeckoe KOHIICHTpAITHH TEOPETHUECKHE 3aTaHMsI Ha
paBHOBecHe pearupyronmx BemecTs U aHanm3 (pakTOpOB, BIHAIONINX HA
TEeMIEpPaTyphl HA CKOPOCTh  |M3MEHEHHE CKOPOCTH XUMHUECKOI
XUMHYECKHAX PEaKIuit peaxium.
XapakTepu3oBaTh BIusHue |2. [IpakTHKO-OpHEHTUPOBAHHBIC
HU3MCHCHUSA KOHLCHTPpAIINN 3aJlaHus Ha IPUMCHCHUC
BEILIECTB, peakuuu cpenbl U |npunnuna Jle-llarense ams
TEMIEepaTyphl HAa CMEIIEHNE |HaXOXKISHUs HaIllPaBICHUS
XUMHYECKOTO PAaBHOBECHS  |CMEIIEHUS] pABHOBECHS
XMMHMYECKON peakluy U aHaJIu3
(hakTOpOB, BIUSIONNX HA
CMEIIeHNE XUMUIECKOTO
paBHOBeCHS
6 HccnenoBaTh HCTHHHBIE
Pa3zpnen 6. PacTBOopbl PACTBOPBLI C 33JaHHBIMHU
XapaKTepuCTHKAMHU
6.1 OK 01 [TonsiTue o pacTBOpax Paznuuate ucTuHHBIE 1. 3agaun Ha TPUTOTOBIICHUE
OK 02 pacTBOpbI pacTBOpOB.
2. IIpakTHKO-OpHUEHTHPOBAHHbIE
pacueTHbIe 3aJaHHS Ha
JTUCTIEPCHBIE CUCTEMBEI,
UCIIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOICTBEHHOU JIEATETHHOCTH
YeloBeKa
6.2 OK 01 Hccnenosanue cBOMCTB Hccnenosats huszmko- 1.TIpakTHuecKue 3aaaHus 10
OK 04 pacTBOpOB XUMHUYECKUE CBOMCTBA IPUTOTOBIIEHHIO PACTBOPOB;
HUCTHUHHBIX paCTBOPOB HCCJIICAOBAHNUIO JUCIICPCHBIX
CHUCTEM.
I IIpodeccnonaIbHO-OPUEHTUPOBAHHOE COlePKAHME (COAepKaHUEe PUKJIATHOTO MOXYJINA)
7 Pa3znen 7. OueHuBaTh MOCJAEACTBUSI |3ammTa Keiica (¢ yueToM
Xumust B ObITY H OBITOBOM U Oyayuiei npoeccHoOHATbHOM
NPOU3BOACTBEHHOM NPOU3BOACTBEHHOM e TeJJbHOCTH)

AEeATECJIbHOCTH Y€/10BCKaA

JeATeILHOCTH YeJI0BeKa ¢
MO3UIINI YKOJOrHYeCKOMI
0€30IMacCHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
MIPON3BOJCTBEHHON
JeSITEeIbHOCTH YeJIOBEKa

O11eHUBaTh IMOCIIEACTBUA
OBITOBOH U
MPOU3BOJICTBEHHOU
JIESTEJIbHOCTHU YEJIOBEKA C
MO3UIUIN DKOJIOTHUECKON
Oe30macHOCTH

1.IIpakTrdaeckue 3a1aHUs 110
AKOJIOTHYECKOM O€301MacHOCTH
MOCJICICTBUNA OBITOBOM U
MIPOU3BOICTBEHHOU JEATEIHBHOCTH
YeJI0BEKa, CBSA3AHHAS C
nepepaboTKOI BEIIECTB MOUCK U
aHaJIN3 XUMUIEeCKOH nH(popmaImm
U3 Pa3IMYHBIX UICTOYHUKOB
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Ne OK Mopnyas/Pa3znen/ PesyabTaT 0bysenns Tunsl OLEHOYHBIX
Tema MEpONPUATHI
(may4yHas 1 yaeOHO-HayJIHAS
JUTEepaTypa, CpeCcTBa MacCOBOM
uHpopManuu, cets MIHTEpHET U
IpyTHe).
2. Keiicol (¢ yuetom Oynmymiei
poheCCUOHATBHOMN
JeATCITLHOCTH) Ha aHAJIA3
nHpOpMAITIN O
NPOHU3BOACTBEHHOH NEATEIBHOCTH
YenoBeKa, CBI3aHHOU C
repepaboTKOH 1 IOTy4YeHHEM
BEIIECTB, a TAKXKE C
9KOJIOTHUECKON 0€30MacHOCTHIO
OO6mas KoMneTeHus, Pa3nen/Tema THII OLEeHOYHBIX MEPONIPUATHS
JIMYHOCTHBIE Pe3yJbTaThl

JIP.2 Paspensr 1 -7 OIICHKa COOCTBEHHOTO IIPOJIBHXKCHUS, JUYHOCTHOTO

JIP.3 pasBUTHS 00YYarOLIEerocs;

JIP.4 OlLICHKa JWHAaMHMKW B OpraHu3anuu COOCTBEHHOM

JIP.6 y4eOHOI IeSTENbHOCTH M0 Pe3yNbTaTaM CaMOOICHKH,

JIP.7 caMoOaHaIm3a U KOPPEKIHHU €€ Pe3yIbTaToB,;

JIP.8 MPOSIBJICHHE BBICOKOMPO(PECCHOHAILHOW — TPYAOBOI

JIP.9 AKTUBHOCTHU,

JIP.10 y4acTHe B HCCIICIOBATEILCKOM U IPOSKTHON padore;

JP.13 KOHCTPYKTHBHOE  B3aWMOJIEHCTBHE B  yd4eOHOM

IP.14 KOJUIEKTUBE/OpUrage;

JIP.15 JIEMOHCTpAIIM HaBBIKOB MEKIMYHOCTHOTO JIEJIOBOTO

TIP-KK-1 0OIIeH s, COMATBHOTO UMHKA;

TIP-COIN-1 TOTOBHOCTh K OOINEHWUIO W B3aUMOJIEHCTBHIO c

TIP-COII-2 JIO/IbMM  CAMOTO  pasHOro  CTaryca, STHIgIeCKOI/I,

TP-COLL-3 PENUTHO3HON TMPUHAIEKHOCTA U B MHOTOOOpa3HBIX

00CTOSTENBCTBAX;

JIEMOHCTpallid yMEHUH M HABBIKOB Pa3yMHOTO
MPHUPOJIOTIONH30BAHNSA, HETEPIUMOI0 OTHOIIEHHUS K
JEHCTBUSIM, IPUHOCSIIUM BpeJl 3KOJIOTUH;

orcyTcTBHE  (AKTOB  TPOSIBICHHS  HJICOJOTHU
TeppOpPHU3Ma U IKCTPEMH3MA CPEIH 00yHaIOIIUXCS;
OTCYTCTBHE  COLMAIbHBIX  KOH(DJIMKTOB  cpenu
o0Oyyaromuxcsi, OCHOBAaHHBIX Ha MEXHALMOHAJIbHOM,
MEXKPEIUTHO3HON IT0YBE

coONMoIeHe HOpPM M LIEHHOCTEH 00pa3oBaTebHON
OpraHM3alny, ydacTue B peanu3anun
BocriuTarenbHbIX mpoekToB AHIIOO «Ky6anckuit
WHCTUTYT NMPO(HECCHOHATBHOTO 00pa30BaHHY;
coO0JII0IeH e HOPM | IIPaBUII Iiporecca 00yyeHus,
OTBETCTBEHHOE U JOOPOCOBECTHOE OTHOILIEHUE K
cBOEMY OOYUECHHMIO U TPYAY IIpernoiaBaTeseH.
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