[IpodeccuonanbHoe 06pa3zoBaTeNbHOE YUPEIKICHHE

«'yMaHUTApPHBIN TEXHUKYM IKOHOMHMKH U IIPABa»

105318, Poccus, r. MockBa, Uoparumosa yi., 1. 31, k.1. Texa: +7(499) 166-02-27

PABOYAS ITPOI'PAMMA
O/l. 12 Xumust

cnenuanbHOCTh 38. 02. 01 DxoHOMMKA U OyXTalITepCKUil y4eT (110 OTpacisim)

MockBa, 2023

OJOBPEHA Pazpaborana Ha ocaoe ®I'OC COO
(mpuka3 MuHuctepcTBa 00pa3oBaHUs



npeaMEeTHOH (IIMKJIOBOM) KOMHUCCHUEHN
EcTecTBeHHOHAYUHBIX AUCIUTLINH

[Iporokon Ne 1 ot «30» aBrycra
2023 rona

ITpencenarens [TIK

4
7 fe —~
I'. A. I'ajtaran

CocraBuTens:
[InaunnTa CBeTnaHa AjeKcaHApPOBHA

u Hayku P® ot 17.05.2012 r.Ne413 ¢
U3MEHEHUSIMU, BHECEHHBIMU
IIPUKA30M MunucrepcTBa
oOpazoBanus W Hayku PD or
29.06.2017 1. Ne613), npumepHoii
0011e00pa3oBaTeabHON  POrpaMMon
cpeaHero o0miero ooOpa3oBaHHs TIO
nucuuIuinae «Xumusy (Y TBepKaeHO
Ha 3acenanun CoBera MO OLEHKE
coJiepKaHUsl U KayecTBa MPUMEPHBIX
pabouunx IporpaMm
00111600pa30BaTEILHOTO u
COLIMAJIbHO-TYMAaHUTAPHOTO  LIMKJIOB
CPEIHETO npodeccuoHaIbHOTO
o0pa3oBaHUs.

[Tporokon Ne 14 ot 30 Hos6pst 2022
rojaa)

3aMecTUTeNb JUPEKTOpa

7
& of /o]

C. A. II;mauunTa



COJIEPKAHUE

1. Obmas xapakTepucTrKa padoueil mporpamMMbl 00111€00pa30BaTEIbHON AUCITUTIITUHBI

2027 11 7 5 0 4
2. CtpyKTypa u coJiepxkaHue 0011eo0pa3oBaTeIbHON JUCIUTIITUHBI « XUMHUSIY........... 11
3. YcioBus peanusanyy NporpaMmbl 00111e00pa3oBaTEIbHON AUCITUTIIUHEI .............. 20

4. KoHTpOJIb U OIIEHKA PEe3yIbTaTOB OCBOSHHUSI 00111e00pa30BaTeIbHON TUCIUILIMHBI 21



1. OBIIAA XAPAKTEPUCTHUKA PABOYEN INPOI'PAMMUBI
OBIIEOBPA3OBATEJBHOM JUCHUILIUMHBI «XUMUS»

1.1. MecTo IMCUMIVIMHBI B CTPYKTYpe OCHOBHOH mNpo¢ecCHOHAIBHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI
O6mieobpazoBaTebHas AUCIUIIINHA «XUMUSD U3ydaeTcs Ha 0a30BOM YPOBHE B
o01ieo0pa3oBaTeIbHOM 1UKIE Y4YeOHOro IUIaHa OCHOBHOW MNpodecCuoHaIbHOU
oOpaszoBaTeibHON mporpamMmbl 1o crnenuanbHOocTH  38.02.01 ODxoHoMHUKA M
OyxrajJrepckuid y4er (110 OTPACJIsAM)

TpynoeMKOCTh JUCIUTIIUHBI «XUMUS» Ha 0a30BOM YPOBHE COCTaBIIsAET 78 4acos,
U3 KOTOPBIX 64 yaca — 6a30BbIi MOayh (6 pa3enoB) U 8 4acOB — MPUKIIAJTHONW MOTYJIb
(1 pazmen), BKITIOYAKONIMN MPAKTUKO-OPUEHTUPOBAHHOE COJCPKAHUE KOHKPETHOM
npodeccuu Uiv CrelHaIbHOCTH.

[TpuknanHoli MOAyb BKIIOYAET OAWH pazaen. Pazmen 7 «Xumusi B OBITY H
POU3BOJCTBEHHOM  JICATEIBHOCTH  4YEJOBEKa»  peajausyercss IS BCeX
npodeccuii/cienuaibHOCTE Ha MaTepHayie KeWCOB, CBS3aHHBIX C JKOJIOTHYECKOU
0€30MacCHOCTbI0O M OILIGHKOM  TOCHEACTBUA  OBITOBOM H  MPOU3BOJICTBEHHOMN
NEATeNIbHOCTH, TI0  OoTpacisaM  Oyaymied  mpodeccHoHaabHONW — JeSATeNbHOCTH
00yJaromuxcs.

[lepuon oOydenus u pacupeereHre Mo ceMecTpam onpenesnsieT oopazoBaTeabHas
OpraHu3alus CaMOCTOSITENbHO, C YYE€TOM JIOTUKH (OPMUPOBAHUS MPEAMETHBIX
PE3yNbTATOB, OOIINX U MPO(HECCUOHATBHBIX KOMIIETEHIINHI, MEXIPEIMETHBIX CBSI3EH C
JIPYTUMHU JUCIUTIIMHAMHE 00111€00pa30BaTEILHOTO U 00IIEePOeCCHOHATBLHOTO ITUKIIOB
y4eOHOT0 TUIaHa.

1.2. llesan u muiaHupyeMble pe3yJbTaThl OCBOCHHS TUCIUILIHHBI

1.2.1. llean v 3212491 TUCHUILIHHBI

@opMUpPOBAHUE Y CTYJICHTOB IPEJICTABICHUS O XMMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapPTUHBI MUPA KAK OCHOBBI IIPUHATHUS PELICHUMN B )KU3HECHHBIX U
MIPOU3BOACTBEHHBIX CUTYalUsIX, OTBETCTBEHHOI'O MOBEJACHHUS B IPUPOJTHON CpEE.

3anaun TUCHUILUIUHBI:

1) chopmupoBarh MNOHMMaHHWE 3aKOHOMEPHOCTEW TMPOTEKAHUS XUMHUYCCKUX
MPOLIECCOB U SIBJICHHM B OKPYXKAIOWIEH Cpelie, LEIOCTHOM HAyYHOM KapTUHBI MHpA,
B3aHMOCBS3U M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTHh YMEHHS COCTaBJIATh (POPMYIJIBI HEOPTAHMYECKHX M OPTraHUYECKUX
BEILIECTB, YPABHEHUS XUMUYECKUX PEAKIIUMN, OOBACHITH UX CMBICI, UHTEPIIPETUPOBATD
pe3yJIbTaThl XUMUYECKHUX IKCIIEPUMEHTOB,



3) cdopMupoBaTh  HABBIKM  MPOBEACHUS  NPOCTEHUIIUX  XUMHYECKHX
AKCIIEPUMEHTATBHBIX UCCIIEIOBAHUI C COOIIOACHUEM MPaBUIl O€30MaCHOr0 0OpaleHus
C BEI[ECTBaMU U Ja0OPaTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHHs HUCIOJIB30BaTh WH(MOPMALNI0O XUMHUYECKOTO XapakTepa W3
pa3IMYHBIX HICTOYHHUKOB;

5) copmupoBaTh YMEHUS MPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEIBHOCTH U
XUMHAYECKUX IPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MIPOIIECCOB;

6) chopmMupoBaTh TOHMUMAHUE 3HAYMMOCTH JOCTIDKEHUN XUMUYECKOW HAYKU U
TEXHOJIOTUH IS pa3BUTHUS COLIMATBHON U TIPOU3BOJICTBEHHOM cdep.



1.2.2. Iliianupyembie pe3yabTaTbhl 0CBOCHHS 00111e00pa3oBaTe1bHOMN JUCHUILIMHBI B c00TBeTCTBMH ¢ PI'OC CIIO u Ha

ocHose ®PI'OC COO

- YCTaHaBJHMBAaTh CYIIECTBCHHBIH TPU3HAK WU
OCHOBaHHUS I CpaBHEHHS, KIACCU(PHUKAIUU U
000011IeHN;

- ONpeaeisaTh IEIH JICATSIBHOCTH,
apaMeTpsl U KPUTEPUHU UX JOCTHIKCHHS,

3aJaBaTb

Koa u Ilnanupyemsblie pe3yJibTaThl OCBOCHHS TUCIHIJIHHBI
HAUMEHOBaHU
e

dopmMupyembIxX Oo6mmue’ JIMCuuIINHAPHbIE

KOMIIEeTeHIM i

OK 01. B yacTu TPyA0BOro BOCIIUTAHMS: -  BJQAECTh CHUCTEMOM XMMHWYECKMX 3HAHWUW, KOTOpas BKIIOYACT:

BBI6I/IpaTB - TOTOBHOCTb K Tpydy, OCO3HAaHHUC HNCHHOCTH | OCHOBOIIOJAraromue IOHATUA (XI/IMI/I‘ICCKI/Iﬁ OJICMCHT, aTOM, J3JICKTPOHHAsA

CrIocoObI MacTepCTBa, TPYI0JIIO0HE; o0oJtouka aToma, s-, p-, 0-3JIeKTpOHHBIE OpOMTAIN aTOMOB, HOH, MOJIEKYJIa,

pEeIICHUA 3aaa4 | - TOTOBHOCTH K aKTHBHOU JACATCIIBHOCTU | BAJICHTHOCTD, JJICKTPOOTPUIATCIBHOCTE, CTCIICHb OKHCJICHUSA, XUMHUUYCCKas

npodeccroHall | TEXHOJIOTHYECKOW U CONMAIbHON HAIPaBICHHOCTH, | CBSI3b, MOJIb, MOJIIPHAS Macca, MOJIAPHBIA 00BEM, YIIIEPOJHBIA CKEJIET,

BHOM CIIOCOOHOCTh MHHULIMHMPOBATh, IUJIAHUPOBATh U | GYHKIMOHAJIbHAS TPYIIA, pajuKai, U30MEpHs, U30Mepbl, TOMOJOTUYECKHUIT

NESITeIbHOCTH | CAMOCTOSATEIBHO BBIMOIHATH TaKyIO ACSITEILHOCTD; | PSi, TOMOJIOTH, YIJIEBOAOPObl, KUCIOPOI- U a30TCOACpIKAIINE COCIUHEHHUS,

MPUMEHUTEIBH | - HWHTEpEC K pa3IUYHBIM chepam | OMOJOTUYECKH aKTHBHBIE BEIIECTBA (YIJIEBOJBI, JKUPHI, OCIKH), MOHOMED,

0 K pa3NU4HbIM | MpodecCHOHAIBbHOM e TENbHOCTH, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBiajeHHe  YHUBEPCAIbHBIMH  YYeOHBIMH | KDUCTAJUIMUECKAs pELIeTKa, THUIbl XUMUYECKUX PEaKIHUil (OKUCIUTEIHHO-
NMO3HABATEJIbHbIMH A€l CTBUAMM: BOCCTaHOBUTEJbHBIE, K30-U SHIOTEPMHUECKUE, PEaKIIM1 HOHHOIO 0OMEHa),
a) 0a3oBble JIOTHYECKHUE 1eiicTBHS: pacTBOp, AIEKTPOJIUTHI, HEAIEKTPOJIUTHI, SICKTPOIUTHYECKAS TUCCOLMALINS,
- CaMOCTOSITEJILHO dbopMynpoBaTh U | OKHCIIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUECKON peaklnu, XUMUYECKOe
aKTyalu3upoBaTh MpoOjeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUHM M 3aKOHbI (TEOpUS XUMHUYECKOTO CTPOEHHS
BCECTOPOHHE; oprannueckux BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTHUECKOM

JUccolanuu, nepuoandeckuid 3akoH J[.M. MenpaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHUH, (PaKTOJIOTHUCCKUE
CBEJICHHSI O CBOMCTBAX, COCTaBE, MOJTY4YEHUU U O€30MaCHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPraHMYECKUX U OPraHMYeCKUX BEIIECTB B OBITYy H
MPaKTUYECKON JIEATESILHOCTH YETIOBEKA;

- yYMETb BBISBIATH XapaKTepHbIe MPHU3HAKK M B3aMMOCBS3b H3YYEHHBIX

! YkasblBaloTca NMYHOCTHBIE M MeTanpeameTHble peaynbtaThl n3 ®rOC COO (B nocneaHei pegakumm ot 12.08.2022) B oTrnaronsHon gopme, hopMupyemble
00w eobpasoBaTeribHOM AUCLMMITMHON
2 AvcumnnuHapHble (NPeaMeTHbIe) pesyrnbTaThl YKasbiBalTCA B COOTBETCTBUM C METOAMKONM NpenoaasaHms AUCLIMMIMHGI




- BBISBJISITh 3aKOHOMEPHOCTH M TMPOTUBOPEUUS B
paccMaTpuBaEeMbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBHI B IEATEIILHOCTh, OLICHUBATh
COOTBETCTBHE pE3YyIbTAaTOB IIEJSIM, OILICHUBAThH
PHUCKH MOCTEACTBUMN NEATEIBHOCTH,

- pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUU
YKU3HEHHBIX TTPOOIeM

0) 0a3oBbI€e HCCIEA0BATENbCKUE 1€ CTBUS:

- BJIaJIETh HAaBbIKAMH y4e€OHO-UCCIIeI0BATENLCKON 1
MIPOEKTHOM JIEATEIbHOCTH, HAaBBIKAMU pa3perieHus
npooseM;

- BBUIBIISITh TNPUYUHHO-CIICJICTBEHHBIE CBS3U H
aKTyaJIM3UpPOBATh 3a/1a4y, BBIJBUTATh THIOTE3Y €€
pereHus, HaxOJIUTh aApPTYMEHTBI TUTST
JIOKa3aTelIbcTBa CBOMX YTBEPXKIECHWU, 3aJaBaTh
rapamMeTpbl U KPUTEPUHU PEIIICHHS;

- AHANM3UPOBATH IOJIyYCHHBIE B XOJE PEIICHUS
3a/1a4yd  pe3ynbTaThl, KPUTHYECKU OLIEHUBATH HX
JOCTOBEPHOCTh, MPOrHO3UPOBATH W3MEHEHUE B
HOBBIX YCIIOBUSIX;

- YMETh NIEPEHOCUTh 3HAHUS B MTO3HABATEJIbHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- yYMETh HUHTETPUPOBATH 3HAHUA U3 Pa3HbIX
MpeIMETHBIX o0nacTei;

- BbABUIaTb  HOBBIE  HJIEW,
OPUTMHAJIbHBIE OX0/Ibl U PELICHUS;
- CIMIOCOOHOCTH UX MCIIOIb30BAHUS B
M03HABATEIbHOM U COLMAIbHOM MPAKTUKE

npeaiaratb

IIOHATUH, IPUMEHATh COOTBETCTBYIOIIME OHATHUS IIPU ONIMCAHUU CTPOCHHUS U
CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEILIECTB M MX IPEBPALICHUN;

BBISIBJIATD B3alMOCBA3b XUMHUYCCKHUX 3HAaHUH C IIOHATHUAMUA u
MNpeaACTAaBICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMETb HCIIOJIB30BaTh HauMMCHOBaHUA XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ
MEXKIYHAPOJHOTO COK3a TEOPETUYECKOM W MPHUKIAJHOM XUMHM U

TPUBHUAJIBHBIC HA3BAHUA BaKHEHUIITNX BCIIICCTB (BTI/IJ'IGH, AlCTUIICH, TTIMICPHH,
denon, Qopmanbierua, YKCyCHas KHCIOTa, TJWLWH, YyrapHbld ras,
yrﬂeKHCHBIﬁ ra3d, aMMHaK, ralcHas HU3B€CTb, HErall€Has HU3BCCTh, ITUThCBAs
co/la M JIPYTUX), COCTAaBJIATH (POPMYJbl HEOPraHMYECKUX U OPraHMYEeCKHUX

BCIICCTB, YpPaBHCHHA XHUMHWYCCKUX pCaKHHfI, OOBSICHATL HUX CMBICIJI,
MOATBCPKIAATH XapaKTCPHEBIC XUMHNYECCKHUE CBOIiCTBA BCIIICCTB
COOTBETCTBYIOIIMMH SKCIICPUMECHTAMHU W 3allUCAMU ypaBHeHI/Iﬁ XUMHNYECCKHUX
peaKuuii;

- YMETh YCTaHABJIMBATh IMPUHAJICKHOCTh H3YUYCHHBIX HEOPTaHWYECKUX U
OPraHWYECKUX BEIECTB K OMPECICHHBIM KJIaccaM M TPYIaM COCIUHEHUM,
XapaKTepU30BaTh HUX COCTaB W BAKHEWIIME CBOICTBA; OMPENENsATh BHUIbI
XMUMHUYECKUX CBs3eM (KOBaJeHTHAas, NOHHAs, METa/In4yeckasi, BOJOPOAHAs),
TUIBI KPUCTAJUIMYECKUX PEUIETOK BEIIECTB; KJIACCU(PUIMPOBATH XUMUUYECKUE
peakuuu;

- chopMupOBaTh MPEACTABICHUSA: O XUMHYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAyYHOW KapTUHbI MHUpA, POJM XMMHUU B TO3HAHUU SBIICHUUN
Opuposbl, B (QOPMHUPOBAHMHM MBIIUICHUS M KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHATBHONW TPAMOTHOCTH, HEOOXOUMOM Ul PELICHUs! MPAKTUYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO U
IPUPOJIHOI cperie;

- YMEThb NIPOBOJUTH pacueThl MO XUMHYECKUM (OpMylIaM U YpaBHEHHSIM
XUMHYECKUX pEaKIuidl ¢  HCIONb30BaHHEM  (U3UYECKUX  BEJIMYUH,
XapaKTEePU3YIOIINX BEIIECTBA C KOJUYECTBEHHOU CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BAThH
CUCTEMHbIE XHUMHYECKHE 3HAHUS U1 MPUHSATHS PEIICHUN B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUSIX, CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM




OK 02.
Hcnones3oBars
COBPEMEHHBIE
cpeacTBa
IIOMCKA,
aHaiu3a u
MHTEpIpETANU
nHpopmaluu u
nH(pOpPMaLMOHH
bl€ TEXHOJIOTUU
IS
BBITIOJTHEHUSI
3a1a4
npodeccruoHan
BHOM
NeSITeNIbHOCTH

B o0siacTH IEHHOCTH HAYYHOTI'O IO3HAHMSA:

- c(hOpPMHUPOBAHHOCTh MHPOBO33PEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSA HAyKd U OOIIECTBEHHON MPAKTUKH,
OCHOBAHHOTO Ha JMaore KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIMKYJIBTYPHOM MUDE;

- COBEPUICHCTBOBAHUE SI3bIKOBOM M UHUTATEIBCKOU
KyJbTYpbl KaK CpEICTBA B3aUMOJECHCTBHUS MEKITY
JIFOIBMU U TIO3HAHUST MUPA;

- OCO3HAHWE IIEHHOCTH HAy4YHOW MJEeSATEIbHOCTH,

FOTOBHOCTh  OCYIIECTBJISITh ~ NPOEKTHYHO M
HCCIIEI0BATEIIBCKYIO NEeSATENBHOCTb
VHJMBHUIyaJIbHO U B TPYIIIIE;

OBiaiecHHe  YHMBEPCAJbHBIMH  Y4eOHBIMH

NMO3HABAaTECJIbHBIMHU I[CﬁCTBP[SIMP[:

B) padora ¢ ungopmanmeii:

- BIIQJICTh HaBBIKAMU MOJIy4YeHUs MHPOpMALUU U3
HMCTOYHUKOB pPa3HbIX THUIOB, CaMOCTOSITEILHO
OCYILIECTBIISITh MOUCK, aHAJN3, CUCTEMAaTU3alNI0 U
HHTEpIpEeTAN0 HHPOPMAIMH PAa3TUYHBIX BUJIOB U
(dhopM mpencTaBICHHUS;

- co3laBaTh TEKCThl B pa3iHuYHBIX (opmarax c
y4eTOM Ha3HaueHUs HHQOpMAIMK U IEJIeBOM
ayIUTOpUHU, BBIOUpas ONTUMAJIBHYIO  (QopMy
MIPE/ICTaBJICHUS ¥ BU3yaTH3alUy;

- OLEHHBATh JIOCTOBEPHOCTh, JIETUTUMHOCTH
uHpopMallUuy, €€ COOTBETCTBUE I[PABOBBIM H
MOPaNbHO-3TUYECKUM HOPMaM;

- HCMOJNb30BaTh CpeACTBA HH(MOPMALMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTMM B pEUICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpraHM3aIllMOHHBIX  3a7ad ¢  COOJIoAeHHEM
TpeOOBaHUM IPTOHOMHUKH, TEXHUKH O€30TaCHOCTH,

- YMETbh IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKUM SKCIIEPUMEHT (IIPEBPALLICHUS
OpraHMYECKUX BEUIECTB IIPU HArpEBaHUU, IOJIYYEHHE ITUIICHA U U3YYEHUE €T
CBOMCTB, KaueCTBEHHBbIE pEAaKIUM Ha ajJbJETUbl, Kpaxmall, YKCYCHYIO
KUCIIOTY; JIHATypalusi OCIKOB MPH HAarpeBaHWH, IBETHBIC PEaKIUU OEJKOB;
IIPOBOJIUTH PEAKIIMM HOHHOTO 0OMEHa, OTIPEIeNIATh CPely BOJHBIX PACTBOPOB,
Ka4eCTBEHHBIE pEaKIuu Ha cyinbdar-, KapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelIaTh IKCIIepUMEHTaIbHbIE 33/1a41 110 TeMaM "MeTaibl"
u "Hemeramibl") B COOTBETCTBUU C MpPaBUJIAMU TEXHUKU 0€30MaCHOCTH MpU
o0pallleHHH ¢ BelllecTBaMU U J1a00paTOpHBIM 000pyI0BAaHUEM; ITPE/ICTABIATh
pe3ylnbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (QOpMe 3alucu ypaBHEHUN
COOTBETCTBYIOILIUX peakUMil U (OpMyIupoBaTh BBIBOJBI Ha OCHOBE 3THUX
pe3yNbTaToB;

- YMETh aHAJIU3UPOBATh XUMUUECKYIO0 HH(OPMAIIHIO, TTOJIYYaEMYIO U3 Pa3HBIX
HCTOYHUKOB (CpeACcTB MaccoBOM nHpopmaiuu, cetb IHTEpHET u Apyrue);

- BJIa/IETh OCHOBHBIMU METO/IaMH HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX
SBJICHUH (HaOII0/IeHUE, U3MEPEHNE, YKCIIEPUMEHT, MOJICIIUPOBAHNE);

- YMETb HPOBOJUTH pacueTbl MO XUMHUYECKHM (OpMylIaM U ypaBHEHUAM
XMUMHUYECKHX PEaKUMH C  HUCMNOIb30BaHUEM  (PU3MUECKUX  BEIMYUH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpManbHbBIE YCJIOBUS) TIa30B, KOJUYECTBA BEIIECTBA; MHCIOJIb30BaTh
CHUCTEMHbIE XMMUYECKHE 3HAHUS JUIl NPUHATUS PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM




THUTUEHBI, PeCcypcocOepexeHHs, TMpaBOBBIX U
THMYECKHX  HOPM, HOPM  HH(POPMALMOHHOU
0e30I1aCHOCTH;

- BJIaJICTh HAaBbIKAMH PACIIO3HABAHWA W 3alIUThI
uHpopMannu, HHOOPMAITHOHHOK 6€3011aCHOCTH
JINYHOCTH,;

OK 04.

O dexTuBHO
B3aHMOJICHCTBO
BaTh U
paboTtath B
KOJUICKTHBE H
KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTU U CAMOOTIPE/IEIICHUIO;
-OBJIA/ICHHE HaBBIKAMU y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM W COUHAIBHOU
JEeSITEILHOCTH;

Osaanenue YHHMBEPCAJIbHBIMHU
KOMMYHUKATHBHBIMU J1€CTBUAMM:

0) coBMeCTHAasl IeATeJIbHOCTD.

- TIOHUMaTh ¥ HCIOJB30BaTh MPEUMYIIECTBA
KOMaHJHOW W WHIUBUIyaTbHON PabOTHI;

- TpUHUMATh I COBMECTHOW NEATEIbHOCTH,
OpPraHU30BBIBaTh U KOOPJIUHUPOBATH JIEHCTBHS IO
€¢ JOCTHIKCHUIO: COCTaBJIATh INIaH JICHCTBHIA,
pacrpenensaTh POJu ¢ YIeTOM MHEHUH YYaCTHHKOB
00CYX1aTh pe3ybTaThl COBMECTHOM pabOTHI;

-  KOOPJAMHHUPOBAaTH M BBINOJHATH paboOTy B

YCIIOBUAX pcajibHOI O, BHUPTYAJIIbHOT'O u
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;
- OCYHICCTBIISITH IMO3UTHUBHOC CTPATCTHUYCCKOC

MIOBEJICHUE B PA3JIMYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh HHUIIMATUBHBIM
OBJiajieHNe YHUBeEPCAJbHBIMH PeryJIsITHBHbIMHU
JefCTBUSIMH:

I') NPUHATHE ce0sl M APYTHX JIIO/Ieii:

- IPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX JOAEH
[IPU aHAJIN3€E PE3yAbTATOB JACATEIbHOCTH;

- YMETh IJIAHUPOBATH U BBIIOJIHATH XUMUUECKHUI SKCIIEPUMEHT (TIpEeBpaICHUS
OPraHMYEeCKHUX BEIIECTB IMPU HArPEBAHUH, TTOJTYYEHHUE ITUIIEHA U U3YYEHHE €0
CBOWCTB, KA4€CTBEHHBIE pPEAKIMM Ha aJIbJCTHJIBI, KpaxMall, YKCYCHYIO
KHUCIIOTY; JIEHaTypalys OCKOB MPH HArpeBaHUMU, I[BETHHIC PEAKIIUU OCIIKOB;
MIPOBOJIUTH PEAKIIMA MOHHOTO 0OMEHA, ONIPEACIIATH CPETY BOJIHBIX PACTBOPOB,
KaueCTBEHHBIC pEeaKIMu Ha Ccyab(dar-, KapOoHAT- W XJIOPHUA-aHHOHBI, Ha
KaTMOH aMMOHHSI; PEIIaTh SKCIIEPUMEHTAIbHbIE 33/1a4u 110 TeMaM ""MeTasuibl"
u "Hemeramnbl") B COOTBETCTBUM C MpaBUIaMH TEXHUKH O€301aCHOCTH TPHU
o0paleHny ¢ BEIIeCTBaMHU U JIA0OPATOPHBIM 000PYA0BaHUEM; TIPEICTABIIATh
pe3yiabTaThl XHUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIMX peakiuii U (OpPMYIHPOBATh BBHIBOJALI Ha OCHOBE ATHX
pe3yJbTaToOB




- IpU3HABATh CBOE MIPABO U MPABO JPYTUX JIFOICH HA
OIIIMOKU,

- pa3BHBaTh CIIOCOOHOCTH MOHUMATh MU C
MTO3UIIUHU IPYTOTO YEIOBEKa,

OK 07.
ConeiicTBOBATH
COXPaHEHUIO
OKpYyKaromen
CpeIbl,
pecypcocoepex
CHHUIO,
MIPUMCHSITH
3HaHUsA 00
W3MCHCHUN
KITUMaTa,
TIPUHIIUIIBI
OEepEKITUBOTO
MIPOU3BO/JICTBA,
3¢ HeKTUBHO
JIIEWUCTBOBAThL B
Ype3BhIYAHBIX
CUTYaIUIX

B o6s1acTH 3K0/10rMYE€CKOr0 BOCTIMTAHUSA:

- cpOpMHPOBAHHOCTH HKOJOTHYECKOW KYIBTYPHI,
MMOHUMAaHHE BJIUSHUS COIMAIBbHO-3KOHOMHUYECKHUX
MIPOLIECCOB  HAa  COCTOSIHWE  IPUPOJHOM M
COLIMANIBHOM  cpefbl, OCO3HaHUE TIJI00AJIBHOIO
XapakTepa 3KOJOTHYECKHX pooIieM;

- IUIAaHMPOBAHUE W OCYILECTBICHHE JIEHCTBHI B
OKpYXalolllel Cpele Ha OCHOBE 3HaHUs Leled
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA,

AKTUBHOE HEMPUATHE ICUCTBUIA, IPUHOCSIINX BPEl
OKpYKarollen cpene;

- yMEHHE TPOTHO3UPOBATH HEOIArOMPUATHBIC
9KOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX
JNEUCTBUM, IPEOTBPALIATh UX;

- pacumpeHue OTIbITa
9KOJIOTMYECKOW HAIPaBJIECHHOCTH;
- OBJIaJICHHE HaBBIKAaMH YIeOHO-MCCIEA0BaATENbCKOM,
IIPOCKTHON U COLTUAJIBHOU NEATEIbHOCTH,

JACATCIIBHOCTHU

- chopMupoBaTh MpENCTaBIEHUA: O XHMHUYECKOW  COCTaBJISIOLIEH
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIM XMMHUU B TMO3HAHUM SBJICHUUN
npupoasl, B (GOPMUPOBAHUM MBIIUICHUS W KYJIbTYPhl JUYHOCTH, €€
(yHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOUMON JUIsl PELIeHUs] MPAKTUYECKUX
3a/1a4 U SKOJOTMYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO U
MPUPOJIHOM CpeliE;

- YMeTh cOOMIOAaTh MpaBHiia FKOJIOTMYECKU 11€JIeCO00pa3HOTO MOBEACHUS B
ObITY U TPYJOBOM NEATENILHOCTH B IIEJIIX COXPAaHEHHUS CBOEro 370pOBbS U
OKpYXKalolllel TPUPOJAHON Cpelbl; YUYUTHIBATH OMACHOCTh BO3JICUCTBUS HA
JKVBBIE OpPraHU3MBbI OIPECIICHHBIX BEIIECTB, NMOHUMAas CMBICI IOKa3aTels
MIPEeAEIbHON JOIYCTUMON KOHIIEHTPaluu
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2. CTPYKTYPA U COJAEP) KAHUE OBIIIEOBPA3OBATEJILHOM

JAUCHUITJIMHBI «XXUMMU S

2.1. O0bemM TUCHMILVIMHBI U BUABI y4e0OHOU padoThl

Bua yueoHoii paboTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 78
B T.4

OcHOBHOE coJiep:KaHue 66
BT. U..

TEOPEeTUYECKOE 00yIeHNE 46
MPaKTUYECKHUE 3aHITH 20
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COepKaAHMeE (COAePKAHUE 10
NMPUKJIATHOTO MO/YJIf)

BT. U..

TEOpPETHYECKOE 00yueHue 6
MPAKTUYCCKHUE 3aHSATHS 4
IIpomexyTouHas arrecTanus (3a4er) 2
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe U podecCHOHATBHO-OPHMEHTHPOBAHHOE), OBLeM 1ACOB ®opmupyemble
pa3iesioB U TeM JJa00paTOpHbIE U MPAKTHYeCKHEe 3aHATHS, IPUKJIAJHOH MO1Y./Ib KOMIIeTeHI[UH
1 2 3 4
Pazjnen 1. OcHOBBI CTPOeHMS BellleCTBa 6
Tema 1.1. Conep:xxanue yueOHOro Marepuaja 4
CtpoeHue aToMOB
o Teopernueckoe o0ydeHue
3JEMEHTOB U CoBpemeHHast Mojenb CTpoeHHs aToMa. CHUMBOJIMYECKUN S3bIK XUMHUU. XHUMHYECKUH DIIEMEHT.
npuposa OnektpoHHas KoHpurypamus atoma. Kiaccupukanus XUMHYECKUX 3JIEMEHTOB (S-, P-, d-3JIEMEHTHI). )
XUMUUECKOI BanentHble  smekTpoHbBl.  BaneHTHOCTb.  DJIEKTpOHHas  OpUpoJa  XUMHUYECKOM  CBS3H.
CBSI3U DONeKTpOOTPULIATENbHOCTh. BHIBI XMMHUYECKOM CBSI3W (KOBaJIeHTHAsl, WOHHAs, MeTaJlJIMuecKas,
BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa3oBaHMs
OK 01
IIpakTHYecKkne 3aHATHS 2
Pemrenne 3amaHuii Ha UCIOJIB30BAaHUME XUMUYECKOM CHMBOJIMKM W HAa3BaHMM COEIMHEHHH 110
HOMEHKJIaType MEKyHapOJHOTO COI03a TEOPETHUUECKOM U MPUKIIATHOM XUMUU U TPUBUAJIbHBIX Ha3BaHUM
JUIS COCTaBIICHUSI XUMUYECKUX (OPMYJ IBYXaTOMHBIX CO€AMHEHUN (OKCHUIOB, CYIb(PUAOB, TUIPUIIOB U
T.II.) U APYTUX HEOPraHUYECKUX COCTUHEHHH OTAEIbHBIX KIaCCOB. 2
[IpakTiueckue 3alaHUsl HA YCTAHOBJICHUE CBSI3U MEX]y CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U
MEePUOIUYECKIUM HU3MEHEHHEM CBOICTB XMMHUYECKHX JJIEMEHTOB M HUX COCAMHEHUH B COOTBETCTBUH C
nosioxxenueM [leproanueckoit CUCTEMBI.
Tema 1.2. Conepxanue y4eOHOro Marepuasia 2
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[Tepuonueckuii
3aK0H M Ta0muIa
J.N. MenneneeBa

Teopernueckoe oOyueHue

[Tepuonnueckas cucreMa xuMuueckux emeHToB .M. Menneneea. ®U3nuecKkuid CMbICII
[lepuoauueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX HMU MPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBHH C IOJIOKEHUEM
XMMMUECKOTO0 AieMeHTa B [leproanueckoil cucreme. MupoBO33peHUECKOE U HAyYHOE 3HAUEHUE
[Tepuoanueckoro 3akona [[.1. Menneneesa. [Ipornosst [I.M11. MenneneeBa. OTKpbITHE HOBBIX
XMUMHMYECKUX DJIEMEHTOB.

Pemenune npakTHKO-OpUEHTHPOBAHHBIX TEOPETUYECKHX 3aJaHUM Ha XapaKTEePHU3aAL[UI0 XUMUYECKUX
2JIeMEHTOB «MeTalnueckne / HeMeTaIJIMYeCKHE CBOKMCTBA, 3JEKTPOOTPULIATEIbBHOCTh XUMUYECKUX
AJIEMEHTOB B COOTBETCTBHUH C UX 3JIEKTPOHHBIM CTPOEHUEM U MOJI0)KEHUEM B IIEPUOUUECKON CHCTEME
xuMudecknx aneMmenToB .. Menneneera»

OK 01
OK 02

Paznen 2. Xumuueckue peakiuu

10

Tema 2.1. Turs!
XUMHUYECKUX
peakuui

Conep:xxanue yuyeOHOro marepuasa

Teopernueckoe o0yuyeHue

Knaccudukanus u TUIBI XUMUYECKUX PEaKUil ¢ ydyacTHeM HeopraHndeckux BemecTB. CocTaBieHue
ypaBHEHUH peakiuii COeAMHEHUS, PA3I0KEHHUs, 3aMEIIICHHsI, 0OMEHA, B T.4. PEaKIIUi TOPEHU,
OKHUCJICHUS-BOCCTAHOBJICHHUSL.

VYpaBHeHUs OKHCIEHUSA-BOcCTaHOBNIEHUA. CTeneHb okuciaeHusi. OKUCINUTENb U BOCCTAHOBUTEb.
CocraBiieHHe U ypaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIM METOI0M 3JIEKTPOHHOTO
6anmanca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPO/IE, IPOU3BOICTBEHHBIX MPOIIECCcax U
KU3ZHEJESATEIbHOCTH OPraHU3MOB

IIpakTUYeckue 3aHATHS

KomnmuecrBenHple oTHOIIEHUS B XUMUH. OCHOBHBIC KOJIMYECTBEHHBIC 3aKOHBI B XMMHUHU U pacuCThI I10
YPaBHCHHUAM XUMHYCCKUX peaKuHﬁ. Monp kKak eguHUIIA KOJMYECTBA BEIECCTBA. MOJ'ISIpHaSI Mmacca.
3aK0OHEBI COXpaHCHUA MACChbl U SHCPIUMU. 3aKoH ABOl"aI[pO. MOJ'IHpHHﬁ 00beM ra3oB. OTHOCUTEIbHAS
MJIOTHOCTH T'a30B. PacueTsl 1o YPaBHCHHUAM XUMHUUCCKUX pCaKI_II/Iﬁ C HCIIOJIb30BAHUEM MACCHI, o0BeMa
(HOpMaJ'ILHLIe YCJ'IOBI/IH) ra3oB, KOJIMYCCTBA BCIICCTBA

OK 01

Conepxxanue yueOHOro Marepuasia

OK 01
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Tema 2.2.
DNEeKTpOIUTHYECKA
s MUCCOIALIAS U
HOHHBINH 00MeH

Teopernueckoe oOyueHue

Teopus anexTponutTryeckoil aucconuanuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOJIUTHI. Peakiiuu noHHoro
oOmena. CocTaBieHHEe peakiii MOHHOTO OOMEHa IyTeM COCTAaBJICHUS MX IOJHBIX M COKpAIIEHHBIX
MOHHBIX ypaBHEHUN. KHCI0THO-OCHOBHBIE peaklMU. 3a/1aHusl HA COCTaBICHUE HOHHBIX PEaKIUil

HpaRTuquRne 3aHATUSA

3aaHusl Ha COCTaBJICHHE HOHHBIX peaKuil

OK 04

Pa3nen 3. CtpoeHue M CBOHCTBAa HEOPraHUYECKHUX BellleCTB

16

Tema 3.1.
Knaccudukanus,
HOMCHKJIATypa 1
CTpOCHHUE
HCOPraHNM4CCKUuXx
BEIIICCTB

Conepxxanue yueOHOro Marepuaja

Teopernueckoe oOyuyeHue

[Ipenmer Heoprannyeckoit xumun. Kiaccudukanns HeopraHnueckux Bemiects. [IpocTeie u croxxHbie
BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, TUIPOKCHIBI, KUCIOTHI, COJIN).
B3anMocCBsI3b HEOPraHMYECKNX BEIIECTB. ArperaTHble COCTOSIHUS BemecTBa. Kpucramnueckue u
amop(HsbIe BemecTBa. THUITBI KPUCTATUIMYECKUX PELIETOK (aTOMHasl, MOJIEKYIIsIpHasi, HOHHAs,
MeTaindeckasi). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOM PEIIeTKH.
3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEILIECTB OT BUJAa XUMHYECKOM CBS3H U TUNA KPUCTAININYECKON
pemietku. [IpuunHbl MHOrooOpa3us BEIIECTB

IIpakTUYeckue 3aHATHS

HomeHknaTypa HeOpraHMYECKUX BEIIESCTB: Ha3BaHHUE BEIIECTBA HCXOMS U3 UX XUMUIECKOH (POPMYIIBI
WM COCTaBJICHUE XMMHUYECKOW (POPMYITBI KCXO/Is U3 Ha3BaHUs BEIIECTBA [0 MEXTyHAPOIHOH
(MIOIIAK) nnu TpuBUANIbHON HOMEHKIIATYE.

PernieHne npakTUYeCKUX 3alaHHil M0 KJIACCH(HKAIMK, HOMEHKJIATYpe W XUMHUYECKHM (opmynam
HEOPraHWYeCKUX BEIIECTB Pa3IMYHBIX KJIACCOB (yrapHbId Ta3, YIVICKHCIIBIA Ta3, aMMHUaK, TalieHas
W3BECTh, HETalleHast U3BECTh, MMThEBAs COJIAa M IPYTUX): HA3bIBATh U COCTABIATH (POPMYJIBI XUMHUUECKUX
BEIIECTB, OMPEICIIATh PUHAUICHKHOCTh K KIIACCY.

Hcrounuku xumuueckoit nHGopMaIuu (CpeIcTB MaccoBoi nHpopmaiun, cetb uTepHeT u apyrue).
[Touck undopmaruu no Ha3BaHUSIM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (popMynam

OK 01
OK 02

Conepxxanue yueOHOro Marepuasia
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Tema 3.2. ®usuko-| Teopernueckoe oOyueHue OK 01
XUMHUYECKUE Mertamnel. O6mue ¢pu3ndeckue U XUMHUYECKHe CBOMCTBa MeTauioB. CrocoObl moiydyeHusi. 3HaueHue 5 OK 02
CBOMcTBa METAJUIOB U HEMETAJUIOB B TNPHUPOJE U >KU3HENEATENHPHOCTH 4YeloBeKa M opraHm3MoB. Kopposus IIK...
HEOPraHHYEeCKHX | METAUIOB: B/l KOPPO3KH, CIIOCOObI 3aIMTHI METAIOB OT KOPPO3UH
BEIIIECTB . .

Hemeramner. OOmme ¢usnyeckne W XUMHUYECKHE CBOMCTBa HEMETAUIOB. THIHWYHBIE CBOWCTBA

HemeraioB [V— VII rpynn. Knaccudukarus u HOMEHKIIaTypa coeIMHEHH HeMeTauioB. KpyroBopoTsl 2

OMOTEHHBIX IIEMEHTOB B TIPUPOJIC

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHUX BEIIECTB (OKCHJIOB, THAPOKCH/IOB, KHCIIOT,

coJIeH U Jp.). 3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTMHEHHM, 2

BBICIIIUX OKCHJIOB U TUJPOKCHJIOB

IIpakTnuyeckune 3aHATHS 2

CocraBneHrne ypaBHEHHI XHMHYECKUX PEAKIMH C y4acTHEM MPOCTHIX M CIOXKHBIX HEOPTraHWYECKHX

BEIIECTB: METAJUIOB M HEMETaJVIOB; OKCHJIOB METAJIOB, HEMETANIOB M aM(OTEPHBIX AIIEMEHTOB;

HEOPraHWYeCKUX KHCIOT, OCHOBAaHMA H aM(OTEPHBIX THAPOKCHUIOB, HEOPTaHUYECKUX COJICH,

XapaKTEPHU3YIONIUX UX CBOKUCTBA. 2

Pemienne nmpakTHKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHMM Ha CBOMCTBA, COCTaB, MOJY4YEHUE U

0e30I1acCHOE HCIMOJIb30BAaHUE BAXKHEHIIMX HEOPraHMYECKMX BELIECTB B OBITY U MPAKTUYECKOH

NeATeNbHOCTH YEJI0BEKa
Tema 3.3. Conep:xanue y4eOHOro MmaTepuaja 2 OK 01
Nnentuduxanus OK 02
HEOPraHHIECKUX IIpakTHYeckue 3aHATHS 2 OK 04
petects JIaGopatopHas pabota «neHTH(uKaLns HEOPraHMUECKUX BEIIECTB.

Pemienne skcnepuMEHTalbHBIX 33724 IO XHMHYECKUM CBOMCTBaM METAZIOB M HEMETaJIOB, IO

pacro3HaBaHMIO U NOJYYEHUIO COSANHEHUI METalIOB U HEMETAJLIOB. 5

WnenTudukanys HEOPraHWYECKUX BELIECTB C MCIOJIb30BaHHMEM HX (DU3MKO-XMMUYECKUX CBOMCTB,

XapaKTepHbIX KaueCTBEHHbIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, KapOOHAT- M XJIOPUI-

aHMOHBI, HA KATUOH aMMOHMSI
Pa3nen 4. Ctpoenne M CBOMCTBA OPraHNYeCKHX BeleCTB 24
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Tema 4.1.
Knaccudukarus,
CTPOCHHUE U
HOMEHKJIATypa
OpraHUYeCcKuX
BEIICCTB

Conepxxanue yueOHOro Marepuaja

Teopernueckoe oOyueHme

[losiBeHKE U pa3BUTHE OPraHUYECKON XMMHUH Kak Hayku. [Ipenmer opranndyeckoi xumuu. Mecro u
3HaYEHUE OPTaHNYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XUMUYECKOE CTPOCHHE KaK MNOPSAJOK COEIMHEHHs aTOMOB B MOJIEKYJIE COIJIACHO WX BaJEHTHOCTH.
OcHOBHBIE MOJIOKEHUS TEOPUU XUMHUUYECKOTO CTPOECHUs OpraHuyeckux coeanHeHuil A.M. byrieposa.
VYriepoaHslii CKENeT OPraHMYecKOM MOJIEKYJIbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO
CTpOeHUs MoJIeKys. M3omepus u n30Mephl.

[lonstne o ¢QyaxnuonaneHo rpynne. Panukan. IlpuHnunel knaccuuKauM —OpPraHUYECKHX
coenuHeHU. MexayHapoaHas HOMEHKIATypa M TNPUHIUNB HOMEHKJIATypbl OpPraHUYECKUX
coenuHeHuil. Ilonatue 00 a3zoTcolEp)KAlIMX COEIUHEHUSX, OMOJOTMYECKH AaKTHUBHBIX BelIeCTBaX
(yrneBojax, ’kupax, Oeiakax W Jp.), BBICOKOMOJIEKYJISPHBIX COEIUHEHHUSIX (MOHOMEp, MOJIUMEp,
CTPYKTYpPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

HomenknaTtypa opraHMuYecKMx COEIMHEHUN OTAEIbHBIX KJIAcCOB (HACHILIEHHBbIC, HEHACBHILIEHHBIE U
apoMaTUYeCcKHe YIrJIeBOJIOPObI, COUPTHI, (DEHOJIBI, allbJETHU/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)
CocraBiieHHE TOJIHBIX M COKpPALEHHBIX CTPYKTYPHBIX (OPMYJ OpPraHMYECKHUX BEIIECTB OTIENBbHBIX
KJIaCCOB, MCIIOJIb3ys HX Ha3BaHUS IO CHCTEMaTHYECKOW W TPUBHAIBHOW HOMEHKJIAaType (dTUIIEeH,
alleTWJIeH, THIepuH, (eHous, ¢GopMmanbIeruj, yKCycHas KHUCIOTa, TIUIMH). Pacuersl mpocreifmieit
(bopMyIbl OPraHUYeCcKO MOJIEKYIIbI, HCXO/I U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2.
CsolicTBa
OPraHN4eCKUX
COEeIMHEHUN

OcHOBHOE co/lep:KaHue

12

Du3NKO-XUMHUYECKHUE CBOMCTBA OpraHn4eCKux COC,Z[I/IHCHI/Iﬁ OTACJIBHBIX KJIACCOB (OCO6€HHOCTI/I
KJ'IaCCI/I(I)I/IKaI_[I/II/I W HOMCHKIJIATYpPbl BHYTPH KJIaCCa; TOMOJIOTHYECKU I paa u 06111a;1 q)opMyna; H30MCpHI;
(I)Hanecxne CBOﬁCTBa; XHUMHNUYCCKHUEC CBOﬁCTBa; CIIOCOOBI HOHy‘leHI/IH)Z

— HOPCACIbHBIC YIJICBOAOPObI (aJ'IKaHBI n I_II/IKJ'IO&J'IKaHLI). FOpCHI/Ie MC€TaHa KaK OJHWH H3 OCHOBHBIX
HCTOYHUKOB TCIIJIa B IIPOMBIIIIJICHHOCTH H 6LITy. CsolicTBa MMPUPOJHBIX YIIICBOAOPOJAOB, HAXOXKACHHUEC B
nprupoac U NpUMEHCHUC AJIKAHOB,

— HCIIPCACIILHBIC (aJ'IKeHBI, AJIKUHBI U aJ'IKaI[I/IeHBI) H apOMaTHYCCKUC yIJICBOAOPOAbI. FopeHI/Ie allCTUJICHA
KaK HCTOYHUK BBICOKOTCMIICPATYPHOTO IIJIaMCHHU IJII CBAPKU U PE3KU MCTAJIJIOB

OK 01
OK 02
OK 04
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— KHCTIOPOJICOAEPIKAIINe COSAMHEHUS (CITUPTHI U (PeHOIIbI, KapOOHOBBIE KUCIIOTHI U A(PUPHI, aTbJACTHIBI 1
KETOHBI, JKUPBI, yriueBonbl). [IpakTudeckoe NPUMEHEHHE OJTHIICHTIUKOJISA, TJHIEepUHa, (eHoa.
[Ipumenenne Qopmaliberuia, ameraibAeTuaa, YKCYCHOM KHUCIOThL. MpbUla KakK COJHM  BBICIINX
KapOOHOBBIX KHCIIOT. MOIOIIIHME CBOMCTBA MbLia

— a30TcojepKallue COeTUHEHMS (AaMUHBI U1 AMUHOKHUCIIOTHI, O€JIKK). BrIcOKOMOJIEKY I pHbIE COEMHEHUSI
(cuHTeTMYECKME U OMOJOTMYECKU-aKTHUBHBIE). MoOHOMEp, TOJMMEp, CTPYKTYPHOE  3BEHO.
[Tonumepu3anus 3TUIEHA KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.

T'eneTnyeckas CBA3b MCKIAY KiIaCCaMH OpPTraHNMYCCKUX COCI[I/IHCHI/Iﬁ

HpaKTuquKue 3aHATUSA

CBoiicTBa OpraHMYeCKMX COEAMHEHUN OTHAEIbHBIX KJIaccoB (TpUBHAJIbHAsI M MEXJIyHapOJIHas
HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOJIy4eHUS): TpeesibHbIe (aJKaHbl U LUKIOAIKAHBI),
HemnpeeNbHble (aJIKeHbI, aJKUHBI U aJIKaJIME€Hbl) 1 apOMaTHYECKUE YIIIEBOJOPO/Ibl, CIIUPTHI U (PEHOIHI,
KapOOHOBBIE KMCIOTHI U 3(UPHI, aJIbIAETUIBI U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI, BHICOKOMOJIEKYIISIPHBIE
COoeMHEeHUs. 3aJaHus Ha COCTaBJIEHHME YPAaBHEHMM XMMHUYECKHMX pEaKLUUi C y4yaCTHEM OpraHW4yecKHX
BEIIECTB HA OCHOBAHMM UX COCTaBa U CTPOCHUS

CocraBiieHHe CcXeM peakuuii (B TOM 4YHCIE€ TI0 TPEIIOKEHHBIM IIETIOYKaM TMPEBPAIICHUN),
XapaKTEePU3YIOMINX XUMUYECKHE CBOMCTBA OPIraHNYECKUX COETUHEHHI OTAETbHBIX KJIACCOB, CIIOCOOBI NX
MOJIyYeHUSI M Ha3BaHHWE OPraHMYECKUX COEAWHEHUN 1O TPUBHAIBHONW WM MEXIYHApOIHOMN
CUCTEeMaTUYECKOIl HOMEHKJIAType.
Pemenne mpakTUKO-OPHUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUl Ha CBOMCTBA OPraHUYECKUX
COEIMHEHUH OTAENbHBIX KJIaCCOB

Tema 4.3.
Nnentuduxanus
OpPraHMYECKUX
BEIIECTB, X
3HAYEHUE U
MIPUMCHECHHE B
OBITOBOM U

Conep:xanue y4ye0OHOro MmaTepuaja

Teopernueckoe oOyueHue

buooprannueckue coenuHenus. IlpumeHenue u Ouojoruueckas poJib yriieBoaoB. OxucieHue
YIJIEBOJOB — HCTOYHHMK DSHEPrUU SKUBBIX OpraHu3moB. OOjacTh NPUMEHEHUs aMHHOKHCIOT.
[IpeBpaiueHus 6€1KOB MUIIM B opranu3Me. buonoruueckue pynkuuu 6eaxoB. buonornueckue GpyHkuuu
XKHUpoB. PoJib opraHnueckoil XMMuu B peleH!H MpoodieM MuIleBoil 6e30macHoCTH

OK 01
OK 02
OK 04

17




MPOU3BOJACTBEHHOMN
JEATEIIbHOCTH
YeJI0BEKa

Ponp opranwdeckoid XMMUU B pEIICHUHM NPOOJIEM SHEPreTHdeckol Oe30MacHOCTH, B Pa3BUTUU
MEJIMLIUHBI, CO3/IaHUHA HOBBIX MaTEPHAJIOB, HOBBIX UCTOYHUKOB HEPrUM (aJIbTEPHATUBHBIE HCTOYHUKHU
sHepruu). OnacHOCTh BO3/ICUCTBUS Ha JKUBBIE OPraHU3Mbl OPraHMUYECKUX BEIIECTB OT/ACIbHBIX KJIACCOB
(yrneBoAopoibl, COUPTHI, (EHOJIBI, XJIOPOPraHUYECKUE IMPOU3BOJHBIC, ATbJICTHUABI U Ap.), CMBICI
MOKa3aTess NPeACIIbHO IOMYCTUMOM KOHLIEHTPALIMU

Paznen 5. Kunernyeckue u TEPMOAUHAMHUYECCKUE 3AKOHOMEPHOCTHU NMPOTEKAHUA XUMHUYECCKUX peaKHl/Iﬁ

CxopocTb
XUMHUYCCKUX
peaKuui.
XHUMUYECKOE
paBHOBeECHE

Conepxxanue yueOHOro Marepuaja

Teopernueckoe o0ydyeHue

CKopocCTh peakiMM, €€ 3aBHUCHUMOCTh OT Pa3IUYHbIX (aKTOpPOB: MPUPOJBl PEArMpPYyIOMIUX BELIECTB,
KOHIICHTPALIMM PEarupyroliux BEIIECTB, TEMIEPATYpbl W IUIOMIAJAA PEAKIHOHHOM IIOBEPXHOCTH.
TenoBbie 3¢ (ekThl XUMUYECKUX peakiuil. DK30- U S3HAOTEPMUUECKHE, PEAKIIH.

ObpatumocTh peakiuil. XUMHUYECKOE PaBHOBECHE U €ro CMEIIEHHE I0J JEHCTBHEM pa3IH4HBIX
(akTOpOB (KOHIIEHTPAIMS PEareHTOB WIH MIPOJYKTOB PEaKIiH, TaBJIeHHEe, TEMIIepaTypa) AJsl CO3AaHUs
ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XUMUYEeCKUX npoueccoB. [Ipunnun Jle [latense

OK 01
OK 02

IIpakTHYeckue 3aHATHS

Pemenne npakTUKO-OpMEHTHPOBAHHBIX 3a/JaHUN Ha aHanu3 (PaKTOpOB, BIMSIOMIMX Ha H3MEHEHHE
CKOPOCTH XMMHYECKOU PEaKIMH, B T.4U. C MO3ULUHN KOJOTHYECKH 11€JIeCO0OpPa3HOT0 MOBEACHUS B OBITY U
TPYAOBOM AESITETBHOCTH B LEJISIX COXPAHEHUS! CBOETO 37I0POBbsI U OKPYKAIOIIEH TPUPOIHOM Cpeabl.
Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUil Ha npuMeHeHue npuHimna Jle-Ulatense npms
HaXO0XJCHUS HANpPaBJICHUS CMEIIEHUS PAaBHOBECHS XUMHYECKOW pEaKkIHH U aHaidu3 (akTopoB,
BIIUSIIOLIUX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHS

OK 01
OK 02

Paznen 6. PacTtBopsl

Tema 6.1.

Conepxanue y4eOHOro Marepuasia
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IlongaTue o
pacTBopax

Teopernueckoe oOyueHue

PactBopenne kak Qusuko-xumudeckuii mpormecc. PactBopel. CriocoObl MPUTOTOBJICHHSI PACTBOPOB.
PactBopumocTs. MaccoBasg g0yt pacTBOpeHHOro BemiecTBa. (CMbICI IOKa3aTens IpeneiabHO
JOTYCTUMON KOHIEHTPALMU U €T0 UCIOJb30BAHUE B OLIEHKE HKOJIOTMYECKOI 0€3011aCHOCTH.

[IpaBuna SKOJOTHMYECKH LEIeCOOO0pPa3HOTO TOBEACHUS B OBITY WM TPYAOBOW JIEATEIHHOCTH B IEJSIX
COXPAHEHUS CBOETO 3I0POBbS U OKPYKAKOUIEH MPUPOJHON CPEJIbl; OMACHOCTh BO3ACHCTBUS Ha JKUBBIE
OpPraHU3Mbl OIIPEIECTICHHBIX BEIIECTB.

Pemrenne nmpakTUKO-OpUEHTUPOBAHHBIX PACYCTHBIX 3aJJaHUN HA PACTBOPHI, HCTIOJIb3yeMbIE B OBITOBOM U
IIPOU3BOJICTBEHHOM JEATEIBHOCTH YEIOBEKA

OK 01
OK 02
OK 07

IMpodeccnonanbLHO-OpHEHTHPOBAHHOE CO/lepKaHUE (COaePKaAHNE MPUKJIATHOTO MO/TY.JIs1)

Pa3zpen 7.

XuMmus B ObITY U IPOM3BOJACTBEHHOM 1eITEJIbHOCTH YeJI0BeKa

Xumus B ObITY U
MPOU3BOJCTBEHHOMN
NeSITeNIbHOCTH
qeJoBeKa

Conep:xanue y4yeOHOro marepuaja

Hogeiimume gocTikeHnss XMMUUECKOW HAYKH U XUMHYECKON TeXHOJIOTHH. Posib XuMu# B 00ecriedeHun
9KOJIOTUYECKOM, SHEPTETUUECKOW M TUIIIEBOM O€30IMacCHOCTH, pa3BUTUH MeIUIIMHEL. [IpaBuia noucka u
aHaJlM3a XUMHYECKOM HH(pOpMAIMM W3 pa3IMYHbIX MCTOYHMKOB (Hay4yHas U Yy4eOHO-Hay4dHas
JuTepaTypa, Cpe/IcTBa MacCoBOM nH(pOpMaluu, ceTb THTEepHET)

IIpakTHYeckue 3aHATHS

Ilonck u aHammM3 KEMCOB O IIPUMCHCHUN XHUMHUUYCCKUX BCHICCTB U TEXHOJIOTHH C YU€TOM 6yz[ymel71
HpO(beCCI/IOHaJIBHOﬁ JACATCIIBHOCTH 10 TeMaM: BaKHEHIIINE CTPOUTCIIBHBIC MaTCpHaJlbl,
KOHCTPYKIHMOHHBIC MaT€puajbl, KpacKHh, CTCKJIO, KCEpaMHKa, MaTcpualibl I OJJICKTPOHUKH,
HaHOMAaTCpuajibl, TCKCTUJIbHBIC BOJIOKHA, HWCTOYHUKHW OHCPIrUH, OPraHUYCCKHUC W MHUHCPAJIBbHLIC
y,Z[O6peHI/I$[, JICKapCTBCHHLIC BCIICCTBA, OBITOBAsT XMMHSL.

3aIJ_[I/ITaZ Hpe,[[CTaBJ'IeHI/Ie PE3YJIbTAaTOB PCHICHUA KEHCOB B (1)0pM€ MHHHU-JO0KIaaa C HpeSGHTaHHeﬁ

OK 01
OK 02
OK 04
OK 07

IIpoMe:xxyTouHasi aTTeCTALUSA 10 JUCHHILJIMHE (324eT)

Bcero

72
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3. YCJOBUS PEAJU3ALIMM TPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
JTUCHUATIIAHBI

3.1. TpeOoBaHUsA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY
oldecneyeHHIo

Jlns peanMzalud MPOTPAMMBbl  TUCHUIUIMHBI JTOJDKHBI OBITH TIPEAYyCMOTPEHBI
CIIEIyIOIINE CHEelUaNbHbIE MOMENICHUS: y4eOHBbI KaOMHET XMMUM /WM y4eOHOU
XUMUYECKON Ta00paTopuHu.

OGopynoBanue y4eOHOro KaOuHeTa (HAIVIsIAHbIE MOCOOMS): HAOOPHI
IAPOCTEPKHEBBIX MOJIEJIEH MOJIEKYJI, MOJICJIM KPUCTATNIMYECKUX PEIIETOK, KOJIEKIIUU
OPOCTBIX W CJOKHBIX BEIIECTB W/MIM KOJUIEKIUU TOJUMEPOB; KOJUJIEKIUS TOPHBIX
nopoa Y MHUHepanoB, Tabmuua MeHnaeneeBa, ydeOHble (GUIbMBI, LU(PPOBBIE
o0Opa3oBaTeIbHbIE PECYPCHI.

Texnunueckue cpeacTBa  00y4eHHs:  KOMIIBIOTEp C  YCTPOMCTBaMHU
BOCIPOU3BEACHUS  3ByKa, TMPUHTEP, MYJbTUMEIUA-TIPOEKTOP C  SKPAHOM,
MyJbTUMEIUNHAS TOCKA, yKa3Ka-Tpe3eHTEP s MTPEe3eHTalU.

Oob6opynoBanue jgadopaTopuu M pado4YUX MeCT JaOOPATOPUM: MEH3YPKH,
MUTIETKU-KAMEIbHUIIBI, TEPMOMETPBI, MUKPOCKOTI, JIYIIbI, IPEAMETHbIE U TOKPOBHBIC
CTeKJIa, MJIAHIIETHI JJI KalelbHbIX peakiui, GuibTpoBadbHas Oymara, MpOMBIBAJIKH,
CTEKJISTHHBIE TPOOUPKHU, pE3UHOBBIE MTPOOKH, (poHApUKU, HAOOP PEAKTUBOB, CTEKJISTHHBIE
NaJOYKH, INTATUBBI ISl TPOOUPOK; MEPHBIE IIMIIMH]IPBI, BODOHKHU CTEKJISTHHbIC, BODOHKHU
nenuTenbHbIe uHapudeckue (50-100 mun), cTynku ¢ mecTukom, hpap¢opoBbie YalKkH,
NUHIETH, (GUIBTPHl OyMaXkKHbIe, BaTa, Mapiis, YacoBblEe CTEKJA, DJIEKTPOIUIUTKH,
1abopaTOpPHBIC MITATUBBI, CIIUPTOBBIC TOPEIKU, CIIMYKU, IPUOOP AJIS MOTYUSHUS ra30B
(W mpoOupKa ¢ ra300TBOHON TPYOKOM), AepiKaTesn Il TPOOUPOK, CKISHKHU IS
XpaHEHHS PEaKTUBOB, pa3laTOUHbIC JOTKU; XUMHU4eckue ctakansl (50, 100 u 200 mn);
HIMATENN; TUHIEThI; TUTEIbHBIC UL, CEKYHIOMEPHI (TaliMepbl), MEpHBIE TPOOUPKH
(ma 10-20 mi) 1 MmepHbIe KoaobI (25, 50, 100 u 200 M), BonsHast 6aHs (MIIM TEPMOCTAT),
CTEKJITHHBIC TAJIOYKW; KOHHMYeCKHe KoyuObl s TtutpoBanus (50 m 100 wmm);
MHJMKaTOPHbIE MOJOCKHU Uil onpenenenus pH u craHnapTHas MHAMKATOpHAS IIKama;
YHUBEpCAJIbHBIA UHIUKATOP; nuneTku Ha 1, 10, 50 ma (uu no3aropsl Ha 1, 5 u 10 mi),
OIOpeTKH JUIsi TUTpOBaHMs, MeAuImHcKkue mmpuilkl Ha 100—150 M, maGoparopHbie
W/WM aHaTUTUYeCKue Bechbl, pH-meTpbl, cymmnpHBIN mKad, u 1p. JT1abopaTopHOE
obopytoBaHHE.

3.2. UudopmannonHoe odecrieyeHne peaju3auuu NporpaMmmMbl

1. Jns peammsamuu mporpaMmbl  OmOImMoTeuHbln  (oHA o0pa3zoBaTeIbHON
OpraHu3alMy JOJKEH MMETh IeYaTHbIE W/WIKM SJIEKTPOHHbIE 00pa3oBaTelIbHbIE U
MHQOpPMAIIMOHHBIE  PECYpChl,  PEKOMEHJOBaHHbIE  JJi1  KCIOJb30BaHUA B
00pa3oBaTeIbHOM MPOLECCE, HE CTapUIe 5 JET C MOMEHTA U3/IaHHUs.

20



2. PekoMmeHayeMble Me4aTHbIC U3/IaHUs MO peanu3aiuu o0iieoopa3oBaTebHON
JTUCITUIUTHHBI TIPEJCTABICHBl B METOJUYECKUX PEKOMEHAAIMAX TI0 OpraHU3aIluu
o0y4eHusl.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOW IUCIUATLIVHBI

KoHTposb 1 olieHKa pe3yabTaTOB O0YUYEHHUs OCYIIECTBIISIETCS MPENoAaBaTeNIeM B
mpoliecce MPoBeACHMS MPAKTUUYECKUX 3aHATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS,
a TaKXKe BBIMOJTHEHUS OOYYAIOIMIMMHUCS WHIAUBUAYAIBHBIX 3aJaHHUM, TPOEKTOB,
uccienoBanuid. Pe3ynbratel 00yueHus: OnpeesisioT, 4To 00yyarouuecs 10KHbI 3HATh,
NOHUMATh U IEMOHCTPUPOBATH 110 3aBEPLUICHUN U3YYECHUS AUCLUILIINHBI.

Jnist popMupoBaHuUsi, KOHTPOJISI M OLEHKH PE3YyJbTaTOB OCBOCHMS Y4ueOHOMU
JUCHUIUIMHBl HMCIOJIB3YETCS CUCTEMA OLEHOYHBIX MEPOIPUITHH, MPEICTABISIOIIAS
co00¥ KOMIUIEKC Y4eOHBIX MEPOTPUATHI, COTTITACOBAHHBIX C PE3yJIbTaTaMH 00y4YEeHUS U
chOpPMYIHPOBAHHBIX C YYETOM

muciuiuinae) u @I'OC CIIO.

OI'OC COO (mpenMeTHble pe3yJbTaThl IO

THunbl OLEHOYHBIX

XMUMHUYECKUX JIEMEHTOB
U IPHUPOJIa XUMHYECKOHN
CBSI3U

dbopMyIbl COeAMHEHUH B
COOTBETCTBUU CO
CTETNEHbIO OKUCIICHUS
XUMHYECKUX DJIEMEHTOB,
UCXO/sI U3 BAJIGHTHOCTHU U
ANEKTPOOTPHUIATENEHOCTH

Ne | OK/MIK | Moayabs/Pa3znen/Tema | PesyabTat 00yuenus .
MeponpusTHI
| | OcHoBHOE conep:kaHue
1 ®opmyIUpOBaTH
Pa3nen 1. OcHOBBI pMyHp
0a3oBble MOHATHS U
CTPOEeHMS BelllecTBa
3aKOHBI XMMHHU
1.1 [ OK 01 CtpoeHue aToMOB CocraBnars xumudeckue |1. Tect «CtpoeHue atoMmoB

XUMHUYECKUX DJIEMEHTOB U
MIPUPOJIA XUMHYECKOH CBSZH.

2. 3agauu Ha COCTaBJIEHHE
XUMHYECKUX POpMYI
JBYXaTOMHBIX COCAMHEHUN
(oxcHu0B, cynb(UI0B, TUAPUIOB
U T.IL.).

3. 3amanus Ha MCIOJIb30BaHHUE
XUMHYECKOH CUMBOJIMKU B
Ha3BaHUM COEAUHEHUM IO
HOMEHKJIAType MEXKyHApOAHOTO
CO03a TEOPETUYECKON U
MPUKIATHON XUMHH U
TPUBUATBHBIX HA3BAHHN JUIS
COCTaBJICHUS XMMHYECKHX
dbopMyn AByXaTOMHBIX
coenMHeHuH (OKCUIOB,
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OK/IIK

Monayas/Pa3znen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

Cynb(pUIOB, THIPUIOB U T.II.) U
JpYruX HEOPraHM4eCKUX
COCAMHEHUH OTIEIbHBIX KIIACCOB

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
tabmuna J[.U.
MenneneeBa

XapakTepu3oBaTh
XUMHNYECKHEC 3JICMCHTHI B
COOTBCTCTBHH C UX
II0JIO’)KEHHUEM B
NIEPUOIUYECKON CHCTEME
XUMHNYECKHUX JJIEMCHTOB
JI.N. Menneneena

1. Tect «Mertamnueckue /
HEMETaJUTMYECKUE CBOMCTBA,
ANEKTPOOTPHUIATEIIHLHOCTD U
CPOJICTBO K 3JICKTPOHY
XUMHYECKHX JICMEHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOCHHEM H TIOJIOKEHUEM B
NIEPUOIUYECKON CHCTEME
XHMHUYECKUX 3jiemenToB J[. 1.
MeHeneeBa.

2. IlpakTryeckue 3aJjaHus Ha
YCTaHOBJICHUE CBSI3H MEXTY
CTPOCHHEM aTOMOB XUMUYECKUX
AJIEMEHTOB U TIEPHOINIECKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHX IEMEHTOB U UX
COEJIMHEHUH B COOTBETCTBUH C
nojoxxenueM Ileproanueckoit
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpPETUYECKHUE 3aJ]aHus Ha
XapaKTepHU3aLNI0 XUMHUYECKUX
3JIEMEHTOB: «MeTamndyeckue /
HEMETaJUIMYEeCKUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTh U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX JIEMECHTOB B
COOTBETCTBHUE C UX AICKTPOHHBIM
CTPOEHUEM U TI0JIOKEHHUEM B
MepUOINYECKON cucTeme
XUMHYECKHX JIEMEHTOB

J.1. MenneneeBay

Paznen 2. Xumnueckune
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKHX peakumid

KonTposbsnas padora
«CTpoeHue BemecTsa u
XHMHUYeCKHe peaknun»

2.1

OK 01
OK 04

Tunbl XUMHYECKUX
peakuui

CoCTaBIsTh peakiuu
COCIIMHEHUS, Pa3JIoKEHUs,
oOMeHa, 3aMelCHHS,

1. 3agaun Ha cocTaBIECHUE
YPaBHEHUH PEaKIUM:
— COEIMHEHHSI, 3aMEIleHNS,
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OK/IIK

Monayas/Pa3znen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

OKHUCITUTEIILHO-
BOCCTAaHOBUTCIIbHBIC
peaknuu

pa3ioxeHus, 0OMEHa,

— OKHUCIIUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKITUH C
UCII0JIb30BAHUEM METOIa
AJIEKTPOHHOTO OanaHca.

2. 3amaun Ha pacyeT MacChl
BEIIlECTBA WJIM 00bEMaA

ra3oB 10 U3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WIH 00BEMY
OJTHOTO M3 y9acTBYIONIUX B
pEaKLUH BEILIECTB; PACYETHI
Macchl (00BbEMa, KoTMuecTBa
BEIIIECTBA) MPOJTYKTOB PEAKIIHH,
€CJIM OJTHO M3 BEIICCTB UMEET
MIPUMECH

2.2

DIIEKTPOJIUTHYECKAS
JUCCOIIMAIINS ¥ MOHHEIN
oOMeH

CocraBiATh ypaBHEHUS
XUMHYECKUX PEaKITHH
MOHHOTO 0OOMeHa ¢
y4acTHEM
HEOPraHMYECKUX BEIECTB

1. 3amaHus Ha cOCTaBJICHUE
MOJIEKYJISIPHBIX U MOHHBIX
peaKuii ¢ y4aCTUEM KHUCIIOT,
OCHOBaHMI U COJICH,
YCTaHOBJICHUE U3MCHECHHS
KHCIIOTHOCTH CPEIbI

2. JIaboparopnas padota "Turibst
XUMHYECKUX peakiui”

Pasznea 3. Ctpoenue u
CBOMCTBA
HEOpraHuYecKHuX
BellleCTB

HccaenoBathb cTpoeHue u
CBOMCTBA
HEOPraHuYecKHuX
BellecTB

KonTpoasHnasi padora
«CBoOICTBa HEOPTAHUYECKUX
BellecTB)
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OK/IK

Monayas/Pa3znen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

3.1

OK 01

Knaccudukanmus,
HOMEHKJIaTypa U
CTpOEHHE
HCOPraHNM4CCKUX
BEIIIECTB

Knaccupunuposatsb
HEOPraHU4eCcKue
BEILIECTBA B COOTBETCTBHH
C UX CTPOCHUEM

1. Tect «Homenkiatypa u
Ha3BaHWE HEOPraHUYECKUX
BEILIECTB UCXO/I U3 UX
XUMHUYECKOH (hOPMYIIBI UITH
COCTaBJIEHUE XUMUYECKOU
(bopMyIIbl UCXOS U3 Ha3BaHUSA
BEILIECTBA [0 MEXAYHAPOJIHOU
WJIM TPUBHUAIBHOU
HOMEHKJIaType».

2. 3a1aum Ha pacyeT MacCcoBOM
JI0JIA (MacChl) XUMHUYECKOTO
3lIeMEeHTa (COeUHEHNUs) B
MoJIeKyJie (CMecH).

3. IIpakTrueckue 3aganus Mo
KJaccu(ukanuy, HOMEHKIaType U
XUMUYECKUM (popMyiam
HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KIIACCOB.

4. [IpakTyeckue 3alaHus Ha
OIpeaeIeHNE XUMUYECKOM
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BUIa XMMHUYECKOM
CBS3M U TUIA KPUCTAJUTUYECKOM
pelIeTKH

3.2

OK 01
OK 02

DU3HKO-XUMUYECKUE
CBOMCTBA
HEOPraHMYECKHX
BEIIECTB

YcranaBauBaTh
3aBUCUMOCTD (DU3UKO-
XHMHYECKHUX CBOMCTB
HEOPraHUYECKUX BEIIECTB
OT CTPOCHUSI aTOMOB 1
MOJIEKYII, a TaKXXe TUIIa
KPUCTaJUTMYECKOM
PEIICTKH

1. Tect «OcobeHHOCTH
XHMHUYECKUX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBaHMM, aM(POTEPHBIX
TUIPOKCHUIOB U COJICH.

2. 3ajgaHus Ha COCTaBJIICHHUE
YpaBHEHUN XUMHUYECKUX PEaKIui
C y4acTHUeM IMPOCTHIX U CIIOKHBIX
HEOPraHUYECKHX BEIIECTB:
OKCHJIOB METAJJIOB, HEMETAIIJIOB U
aM(pOTEPHBIX IIEMEHTOB;
HEOPraHUYeCKUX KUCIIOT,
OCHOBaHUH M aM(pOTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX
COJIeH, XapaKTePU3YIOLIUX UX
CBOMCTBA ¥ CITIOCOOBI MOTyUYEHHUSI.
3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUUECKUE 3aJIaHUs Ha
CBOMCTBA U MOJIYYEHUE
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MeponpusTHI
HEOPraHMYECKUX BEILECTB
3.3 |OK 01 |WnenTuduxanms Uccnenosath 1. [IpakTKO-OpHUEHTHPOBAHHbIE
OK 02 |HeopraHMuYecKux KAUECTBEHHBIC PEAKIIMM  |33J1aHUs 110 COCTABJICHUIO
OK 04 |[BemiectB HEOPraHWYECKHUX BEIIECTB |XMMUYECKUX PEAKIUHN C y4aCTUEM
HEOPraHUYECKUX BEILECTB,
UCIOJIb3YEMBIX JUISl UX
UICHTU(DHUKAIIIH.
2.JIaboparopnas padoTa:
“Unentuduxarus
HEOPraHUYECKUX BEIECTB”

4 Pa3nen 4. Crpoenne u |UcciaenoBarh crpoenne u|KonTposbHas padora
CBOIICTBA cBoiicTBa oprannueckux («CTpoeHue u cBolicTBa
OpPraHu4ecKux BellecTB OPraHU4YecKHuX BellecTB)
BellecTB

4.1 | OK 01 Knaccudukanms, Knaccudumuponats 1. 3amaHus Ha cOCTaBJIEHUE
CTpOEHUE U OpraHHyYecKre BEUIeCTBa B [HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH 10 TPUBUATIHLHOU WU
OpPraHMYECKUX BEIIECTB |CTPOECHUEM MeXTyHapOAHON
CHCTEMAaTUYECKON HOMEHKJIAType.
2. 3aga”usa Ha COCTaBJIEHUE
MOJIHBIX ¥ COKpAIIEHHbIX
CTPYKTYPHBIX GOpMYyIT
OpraHUYECKUX BEIECTB
OT/IEJbHBIX KJIACCOB.
3. 3aauun Ha onpeeIeHue
npocTeumen GopmMyIibl
OpraHNYeCKON MOJIEKYJIbI, UCXOs
U3 AJIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTaHABJIMBATh 1. 3agaHust Ha cCOCTaBJIECHUE
OK 02 |coenuneHwuit 3aBUCUMOCTD (DU3UKO- YpaBHEHUN XUMUYECKUX PEaKIUi
OK 04 XUMUYECKUX CBOMCTB C y4aCTUEM OPraHUYECKHUX

OpraHu4YeCKUX BCUIECCTB OT
CTPOCHHA MOJICKYIJI

BELIECTB HA OCHOBAHUH UX
COCTaBa U CTPOEHUSL.

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIIUH,
WUTIOCTPUPYIOIIUX XUMHUYECKUE
CBOMCTBA C yUETOM MEXaHU3MOB
IIPOTEKAHUS JAHHBIX PEaKIUi U
TE€HETHUYECKOH CBS3H
OpraHMYECKUX BEIIECTB Pa3HbIX
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MeponpusTHI
KJIACCOB.
3. PacuerHsble 3a1auu 1o
YPaBHEHUSIM pEeaKkuil C yuacTUEM
OpraHUYECKUX BEILECTB.
4. JIaboparopnas padota
“IIpeBpalieHust OpraHUuYECKUX
BELIECTB MU HarpeBaHuu"
4.3 | OK 01 WNnentuduxanms HccnenoBath 1.IIpakTMKO-OpUEHTUPOBAHHBIE
OK 02 |opranMueckux BEIECTB, |KAYECTBEHHbIEC PEAKIIMK  [3aJaHMsI 10 COCTABICHHUIO
OK 04 |ux 3HaueHue u OpPraHNYeCKHUX XUMHUYECKUX PEAKIUI C yJaCTHEM
MIPUMEHEHHE B OBITOBOM |COEIMHEHUN OTJENIbHBIX |OpraHMYeCKUX BEIIECTB, B T.U.
1 IPOU3BOJICTBEHHOM KJIaCCOB MCIOJIb3YEMBIX JUISl UX
JEeSATEIbHOCTH YEJIOBEKA uaeHTU(GUKaK B OBITY U
MPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabdoTa:
“Unentrduxanuisi OpraHnyecKux
COE€OUHEHNN OTAEIBLHBIX KJIAaCCOB™’
5 Pa3nen S. XapakTepu3oBaTh
Kunernueckue n BJMSIHUE PA3JIUYHBIX
TepMoaAMHAMHUYeckHe |(paKToOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUS XMMHYECKHX peakuui
XHUMHYECKHX PeaKIui
5 | OKO1 CkopoCTh XMMHUUYECKUX |XapaKTepu3oBaTh [IpakTUKO-OpHUEHTHUPOBAHHBIE
OK 02 peakuuii. XuMHU4YECKOE |BJIMSIHUE KOHIIEHTPALUK |TEOPETHUYECKUE 3aJJaHUs Ha
paBHOBECHE pearupyronmx BemecTB U |aHalinu3 (pakTopOB, BIUSIOIUX Ha
TEMIIEPATypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHYECKUX PeaKIHii peakiuu. [IpakTuko-
XapaxkTepus3oBaTh OPUEHTUPOBAHHBIC 3a/IaHUS HA
BIIUSTHUE U3MEHEHHS npuMeHeHue npuHuumna Jle-
KOHIIeHTpauuu Bemects, |lllarense ans HaxoxaeHUs
pEaKIuu Cpebl U HAIPaBIICHUS CMEIICHUS
TEMIIEpPATyphl HA PaBHOBECHS XUMUYECKON peaKuu
CMeIlleHHE XUMUYECKOT0 |1 aHalu3 (GakTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEIEHNE XUMUYECKOTO
paBHOBECHS
6 HccnenoBatbh HCTHHHBIE

Pa3nes 6. PacTtBopsl

PacTBOPBHI € 321aHHBIMH
XapaKTepUCTHKAMHU
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MepOonpusITHI
6.1 | OK 01 [TonsiTue o pactBopax  (Pa3nuuars UCTHUHHBIE 1. 3agaun Ha IPUTOTOBIICHUE
OK 02 pacTBOpHI pacTBOPOB.
2. [IpakTUKO-OpUEHTHPOBAHHBIC
pacueTHbI€ 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3YeMbIe B OBITOBOW U
IIPOU3BOJICTBEHHOM J€SITEIHOCTH
YyeJloBeKa
6.2 | OK 01 Uccnenosanue croiicts |MccnenoBats pusuko- JlaGopartopnas padota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBneHue pacTBOPOB”
UCTHHHBIX PaCTBOPOB

Il | IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (Colep:KaHue MPUKIATHOTO0 MOLYJI)

7 Paznea 7. OuenuBaTth nocjeacTBusi|3amura Keiica (¢ yuerom
Xumusi B ObITY U OBITOBOI U Oyayuieil npogeccuoHaabHON
NPOU3BOJCTBEHHOM NPOU3BOCTBEHHOM AesITeJIbHOCTH)
AeATeJIbHOCTH AeITeJIbHOCTH YeJIOBeKa
yeJioBeKa ¢ MO3uI Uit

IKOJIOTHYECKOM
0e30IacHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B OBITY H
MIPOU3BOICTBEHHOMN
JeSATEIIbHOCTH YeJI0BEKa

O11eHUBAaTh MTOCIEICTBHS
OBITOBOH U
MIPOU3BOICTBEHHOMN
JeITEIBHOCTH YeJIOBEKa C
MO3UIIMH DKOJOTHUECKON
0e30I1aCHOCTH

Keiic (¢ yuerom Oymymieit
npoeCCUOHATBHOU
JIESATETLHOCTH)

Bo3MokHBIE TEMBI KEHCOB:

1. IloTennenue KuMara u
BBICBOOOKIEHHE Fa30BBIX
THUIPATOB CO JHA OKEaHa.

2. byaymue marepuansl s aBHa-
, MaIlIMHO- U TPUOOPOCTPOCHUSI.
3. HoBele MaTepuaibl 1
COJIHEUHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
PacCTUTENbHBIX TPENapaToB
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