k OOII no npodeccun
08.01.29 MacTep 1o peMOHTY M 00CJIYKMBAHUI0 HWHKEHEPHBIX CHCTEM KUJIUIIHO-
KOMMYHAJIbHOTO X0341iiCTBa

MunuctepcTBo 00pa3zoBannsi MoCKOBCKOM 00J1acTH
I'ocynapcrBenHoe 010/1:keTHOE Npo(eccHOHAILHOE 00pa30BaTeIbHOE YyYpeKIeHue
MocCKOBCKO# 00J1aCTH «JIEKTPOCTAILCKHI KON

YTBepkaeHa MPUKA30M PYKOBOIUTEIS
00pa3oBaTeIbHON OpraHu3auu
Ne 211-o1 ot 23 mas 2023 roma

PABOYAS TTPOTPAMMA YUEBHOU JUCITUTUTMHBI
OJ1.12 XUMUS

T. 0. DnekTpocTanb, 2023 1.



PACCMOTPEHO

[TIK o6mieobpazoBaTenbHBIX, MATEMATHYECKUX
¥ OOMINX €CTECTBEHHO-HAYYHBIX TUCITUTUINH
[TpoTokomn Ne

« » Mmag2023T.

/3unsieBa M.B./

PabGouass mporpamma yuebHoi mucuurummabl OJ[.12 Xumus paszpaboTraHa B COOTBETCTBUU C
TpeOOBAHUSIMU:

1.

[IpumepHoii paboueld mporpaMmbl 00IIE0O0PA30BATEIHPHON MUCIMIUIMHBI «XUMUS» IS
npodeccrnoHaIbHbIX 00pa3oBarenbHbIx opranuzamuii, ®I'bOY 10 UPIIO ITpotokon Ne 13
oT «29» cents6ps 2022 1. ( yTB. Ha 3acenanun CoBeTa MO OIEHKE COJACP)KAHUS U KadyecTBa
OPUMEPHBIX pabodMx MporpamMM o00mEeo0pa3oBaTENbHOIO U COILMAIBHO-TYMaHUTAPHOTO
IIUKJIOB CpeHero npodeccrnonanbsHoro oopa3zoBanus, mpoTokos Ne 14 ot «30» HosOps 2022

r.);

®denepalibHOTO roCy/1apCTBEHHOI'O 00pa30BaTEIbHOTO CTaHJapTa CpeIHero
npodeccuonansHoro obpazoBanus 1o mnpodeccun 08.01.29 Mactep 10 peMOHTY H
00CITy>)KHBaHUIO WHXKEHEPHBIX  CHUCTEM  JKWJIMIIHO-KOMMYHAQJIBHOTO  XO35HCTBA,

YTBEPKJIEHHOr0 INpukazoM MuHucrepcTBa mnpocsemienus Poccuiickoit @epepauun ot 18
HosiOpst 2022 1. N 1003 (3apeructpupoBan B Muntoctre P® 22 pexabps 2022 r.
peructpanuonnsii N 71780);

OepnepanbHoro 3axkoHa oT 31 wurons 2020 r. Ne304-d3 «O BHeceHWHM U3MEHEHHH B
Oenepanbhbiii 3akoH «O0 oOpaszoBanuun B Poccuiickoit ®enepauun» 1o Bompocam
BOCITUTAHUS 00yYaIOIIUXCS;

VYuebnoro minana no npogeccun 08.01.29 Mactep mo peMOHTY U 00CTYKUBAHHIO

MHKEHEPHBIX CHUCTEM KWJINITHO-KOMMYHAJIBbHOTO XO035HCTBA, YTBEPKIECHHOTO « 23 » Mast
2023r., mpuka3 Ne 211-o1.

Opranmsanus-pazpadorunk: 'BIIOY MO «2i1eKTPOCTAIBCKHI KOLIETND>

Pazpabotuuk: JIpitkuna Taresina MuxaiiioBHa
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1. OBILIASI XAPAKTEPUCTHUKA PABOYEI ITPOI'PAMMBI YUEBHOM
T CTUTIIMHBI OJ1.12 Xumus

1.1. O6s1acTh NPpUMEHEHHS IPOrPaAMMBbI

PabGouass mporpamma oOmeoOpa3oBatenbHOi y4ueOHoU muctmmumabl  OJ[. 12  Xumus
npeHa3HayeHa JJIsl U3y4eHUs AUCIUILINHBI TP peaan3anuu 00pa3oBaTesIbHOM IPOrpaMMBbl CPEIHETO
oOmiero o0pa3oBaHMs B TpeAeiax OCBOCHUS OCHOBHOW NpOQecCHOHATbHON 00pa3oBaTeNbHOM
nporpammbl CITIO (manee — OITOIT CIIO) Ha 6a3e 0OCHOBHOTO 0011IeT0 00pa30BaHMs MPHU MOATOTOBKE
KB pHUIHUPOBaHHBIX padounx u ciayxanwx (IIITIKPC).

B paGouyro mnporpammy ob6mieoOpa3oBaTenbHoi yueOHOW mucnurumabl OJ[.12 Xumus
BKJIIOYEHO COJIep)KaHWE, HampaBlieHHOE Ha (OpMHpPOBaHHE Yy OO0yYaromUXcs KOMIICTCHIUH,
HeoOxoauMbIx st kauecTBeHHOTO ocBoeHUst OIIOIT CITO — nporpammel noarotoBku (ITTIKPC) nHa
0a3e OCHOBHOTO 001Iero 00pa3oBaHUs C MOJYICHUEM CPETHETO O0IIero 00pa3oBaHusl.

1.2. MecTO IMCUMILIMHBI B CTPYKTYpPe OCHOBHO NpodeccHOHAIbHON 00pa3oBaTe1bHOM
NMPOrpaMmbi:

OOmeoOpa3oBaTenibHas  JUCHUIUIMHA ~ «XHUMHUS»  SBISETCS  OOSI3aTCIIBHONM  4acThIO
obmreo0OpaszoBarenpbHOro nukia odpazoBatenbHoil nmporpammbl CIIO B cootBerctBun ¢ ®I'OC mo
npodeccuu 08.01.29 Mactep 10 peMOHTY M OOCIY)KHMBAaHUIO HMH)KCHEPHBIX CHUCTEM >KHWJIUIIHO-
KOMMYHaJIbHOTO  XO3SIICTBa. VYuebnas  gmcrumimaa  — OJ].12 Xumusi  U3y4yaercsi B
ob1eobpazoBarenbHOM HukiIe ydeObHoro miana CIIO na 6a3ze oCHOBHOro 00IIero oOpa3oBaHUs C
noiaydeHueM cpenHero obmero o6pazoBanus IIIIKPC. B ywyeOnom mumane IIIIKPC yueGHnas
mucuurummHa OJ1.12 XuMusi BXOAUT B COCTaB O0IIMX 0011e00pa30BaTeNbHBIX y4eOHBIX JUCIUTUINH,
dbopMupyembIx U3 00s13aTenbHBIX NpeameTHbix obnacteit @I'OC cpeanero obuiero oopazoBaHusl, 1is
npodeccuit u crnenuanbHocteit CI1O.

Jns nmpodeccun CIIO: 08.01.29 Macrep mo peMOHTY U 0OCTYKHBAaHUIO WHKEHEPHBIX CUCTEM
KWINIHO-KOMMYHAJIBHOTO XO3SMCTBAa M3 INepedyHs MNpodeccuili M CHelHaIbHOCTEH CpEeTHEro
npo¢ecCHOHATBLHOIO 00pa3oBaHMs BbIOpaH TEXHOJOTMYECKUH Npoduiab NpodhecCHoHAIBHOTO
o0OpazoBaHusl.

1.3. Heaun U 331244 JAUCHMIUIMHBI — TpPeOOBAHHSI K Ppe3yJbTaTaM OCBOEHUS
AUCUMILIUHBI:

Coneprkanue mporpaMMbl «XUMUSD HAIIPABJICHO HA JOCTHXKEHHE CIETYIOIINX
meJieil M 3aga4:

chopMupoBaTh y 00ydarOMIMXCS MPEACTABICHUS O XMMHUYECKON COCTABIISIONIEH €CTECTBEHHO-
HAay4YHOM KapTUHBl MHpa KAaK OCHOBBI NPUHSATHS PEIIEHUN B JKU3HEHHBIX M MPOU3BOJICTBEHHBIX
CUTYalHsIX, OTBETCTBEHHOTO MMOBEACHUS B IPUPOTHOM CpETIE.

3agauu AMCHUILIMHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX TIPOIECCOB U
SABJICHUM B OKpYXKawIlel cpene, UEIOCTHOW HAyYHOM KapTUHbI MHpPA, B3aUMOCBSI3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJISITH (OPMYIbl HEOPTaHUYECKHMX W OPTaHMYECKUX BEIIECTB,
ypaBHeHI/ISI XUMHUYCCKHUX peaKum?I, O6’B${CH${TB X CMBICII, I/IHTepHpeTI/IPOBaTB pGSYJ'H)TaTBI XUMHWUYCCKUX
AKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TPOBEIACHUS MPOCTEUNIUX XUMHUYECKHX DKCIEPUMEHTATbHBIX
WCCJICIOBAaHUIA C COOJIOACHHEM MpPaBUI OE30MaCHOTO OOpaIleHHs C BEIIeCTBAMU M J1a00paTOPHBIM
00opy0BaHUEM;

4) pa3BUTh YMEHHUS HCIOJIH30BaTh HMH(DOPMAIMIO XUMHYECKOTO XapakTepa U3 pa3lIndHBIX
HCTOYHUKOB,

5) copmupoBaTh YMEHUsI IPOTHO3UPOBATH MOCIEACTBHUS CBOCH AECSITETbHOCTH U XUMUYECKUX
MPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX IPOLIECCOB;



1.4. Ilnanupyemble pe3yJbTaThl 0CBOEHHUS 00111€00pPa30BaTe/IbLHON INCHUILIHHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco6oe 3HaueHNe JUCIUIUTMHA UMeeT pu GpopmupoBanuu u passutun OK u ITK.



Kon n

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IMCHUIIHHBI

aKTyaJIM3upoBaTh NpPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBCHHBIH TPU3HAK WIIH
OCHOBAaHUsA OJIA CpaBHeHI/Iﬂ, KJ'[aCCI/I(bI/IKaIII/II/I u
0000IIECHHS;

- ONpeAensTh MedH JCSITEIbHOCTH,
napaMeTpbl U KPUTEPUHN MX JIOCTHKCHHUS,
- BBIABJIATH 3aKOHOMepHOCTH nu HpOTHBOpeqHﬂ B
paccMaTpUBaEMbIX SIBJICHHSX;

- BHOCHUTH KOppeKTI/IBI)I B A€ATCIBHOCTD, OIICHUBATH
COOTBETCTBUE pE3YJIbTATOB IICJSM, OILICHUBATh
PHUCKY MOCTEACTBUIN AEATEIbHOCTH;

3aaaBaTb

HAHMEeHOBaHUe
(l)OpMprEMbIUX Oo6ume! JucuunIMHAPHbIE?
KOMIeTeH Uit
OK 01. B yacT Tpy/10BOro BOCIUTAHUS: - BJIAUeTh CHUCTEMOW XWMHUYECKUX 3HAHUH, KOTOpas  BKIIOYACT:
Bribupath - TOTOBHOCTh K TpPYAY, OCO3HAHHE IICHHOCTH | OCHOBOIIOJIATAIOIINE TOHATUS (XUMHUECKUH 3JIEMEHT, aToM, 3JCKTPOHHas
CHOCOOBI MacTepcTBa, TPYAOIIO0HE; o0oJiouKka aroma, s-, p-, d-3JIeKTpOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa,
pellieHHs 33a4 | - TOTOBHOCTh K  aKTUBHOW  JCSATEIBHOCTH | BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTCIICHb OKHCICHUS, XUMHYCCKas
npoecCHoHa | TEXHOJOTHYECKON M COIMAIBHON HAIPaBICHHOCTH, | CBSI3b, MOJb, MOJSpPHAs Macca, MOJSIPHBIA OO0BEM, YIJIEPOJHBIA CKEIIET,
bHOU CMOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBaTh U | QYHKIMOHAIBHAS TPYIIA, PAaIUKall, H30MEPHS, U30MEPbl, TOMOJOTUYCCKUI
NESATCIIBHOCTH | CAMOCTOSITEIHHO BBHITIOIHATE TAKYIO JIESTEIIBHOCTD; | PSl, TOMOJIOTH, YTJIEBOAOPOIbI, KUCIOPOI- U a30TCOICPKAIINE COCTUHCHHSI,
NPUMEHUTEIIbH | - UHTEpEC K Pa3JInYHBIM cepam | OMONTOTMYECKH aKTUBHBIC BelIeCTBa (YIJICBOJBI, JKUPBI, OCIKH), MOHOMED,
0 K pa3sNIu9YHbIM | MPOo(eCCHOHAITBHOMN NeATeIbHOCTH, MOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIC  COCIUHCHUS,
KOHTEKCTaM OBianeHnne  YHHBEPCAJIBHBIMH  Y4eOHBIMH | KPUCTAJUIMYECKAsl pelIeTKa, THUIbl XMMUYECKUX PEeaKIHUi (OKUCIUTENIBHO-
NMO3HABATEJIbHBIMH JAeHCTBUSMM: BOCCTaHOBUTEIIbHBIC, 9K30-H dHIOTCPMHUCCKHE, PEAKIIMH HOHHOTO OOMCHA),
a) 06a30BbIe JIOTHYECKHE e CTBUS: pacTBOp, AIEKTPOIHTHI, HEAIEKTPOIHUTHI, AICKTPOIUTUYCCKAS TUCCOIUAIINS,
- CaMOCTOSITEITEHO dbopmynupoBaTh U | OKHCITUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKON peaKinu, XUMHUIECKOE

paBHOBeCHE), TEOPHMM M 3aKOHBl (TEOpPUS XUMHUYECKOTO CTPOEHUS
oprannueckux BemectB A.M. bytnepoBa, Teopus >IEKTPOIUTHUECKOM
aucconuanuy, nepuoaudeckuil 3akon /1.1 MenneneeBa, 3aK0OH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XHUMHH, (PAKTOJIOTUYECKUE
CBEJIEHHUS O CBOMCTBAaX, COCTaBe, MOJYUYCHUH U OE301IaCHOM HCIIOJIb30BaHUH
BOKHEHIINX HEOPraHWYECKUX W OpPraHMYecKUX BEIIeCTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

- yYMEThb BBISBJIATH XapaKTepHblE MNPHU3HAKK KM B3aHMMOCBA3b M3YyUEHHBIX
MOHATHUM, TPUMEHSTh COOTBETCTBYIOIIME ITOHATHUS IIPYU OIMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKHX W OPraHMYECKHUX BEIIECTB M HUX IpEeBpalleHUil;
BBIBJIATH  B3aUMOCBSI3b  XMMHUYECKMX  3HAHUW C  MOHATHAMM U
MIPeICTaBICHUSIMU JIPYTUX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

1

dopwme,

YKasHBaKTCA JIMYHOCTHEIE M MeTalpelIMeTHhe pesysbTaTel u3 dI'0C COO
bopMupyeMble oOmeobpa30BaTEJIbHOM IOUCLUIIIIMHON

(B mocmenuey penmaxkumm oT 12.08.2022) B OTIJarosbHOM

2 ﬂMCHMHHMHapHHe (npenmeTHme) Pe3yJIibTaTe YyKa3BEBAKTCA B COOTBETCTBUU C MeTOIOMKOM npernonaBaHMA IOUCLMITIJIVMHBL




- pa3BUBaTh KPEATUBHOE MBIIUICHHE IPU PEIICHUU
KU3HEHHBIX TIPOOIIeM

0) 0a30BbIe HcCJIea0BaTENbLCKHE JeiiCTBHA:

- BIIQJICTh HABBIKAMH Y4€OHO-HUCCIIEIOBATEILCKON 1
MIPOEKTHOM N1€ATEIbHOCTH, HABBIKAMU pa3pelIeHUs
mpooem;

- BBIBJIATH IPUYMHHO-CIEACTBEHHBIE CBS3M U
aKTyaJIM3UpOBaTh 3a/1a4y, BBIJIBUTATh THIIOTE3Y €€
peuieHus, HaxOJIUTh apryMEHTHI JUTSt
JIOKa3aTelIbCcTBa CBOMX YTBEP)KJICHHM, 3aJaBaTh
rapaMeTpbl U KpUTEPUU PELLICHNUS;

- aHaJU3MPOBATH TOJIYUCHHBIC B XOJE PEIICHUS
3a/laud  pe3ynbTaThl, KPUTHYECKU OLIEHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH HW3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMEThb IEPEHOCUTh 3HAHUS B MO3HABATEJIbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,

- yYMeTb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPeAMETHBIX 00JIacTeH;

- BBIABUIaTb  HOBBIE  HUJIEH,
OpUTHHAJILHBIC TTOXO/IbI U PEIICHUS;
- CIIOCOOHOCTD UX MCIIOJIb30BAHMS B
ITO3HABATEJILHON U COLMAIBHON IPAKTUKE

npeajiaratb

- yYMeTb HCIOJb30BATh HAMMEHOBAHUS XMUMHUYECKHX  COEIMHEHUU
MEXKIYHAPOAHOTO COKO3a TEOPETUYECKOM U MPUKIAJHOM XHUMHU U
TpUBHAJIbHbIC HA3BAaHUS BXHEHIIINX BEIIECTB (ITUJICH, alleTHIICH, TJIUIEPUH,
¢beHon, Qopmanmbaerus, YyKCycHas KHUCIIOTa, TJIMIUH, YTapHBIA Tas,
YIJIEKHUCIIBIN ra3, aMMHUaK, raieHas U3BeCTb, HEralleHas U3BECThb, TUThEBAS
colla U JPYTuX), COCTaBIATH (HOPMYJIbl HEOPraHWYECKHX M OPraHUYECKUX
BELIECTB, YPAaBHEHHsS] XHUMUYECKUX pEaKUUd, OOBICHATH HX CMBICI;
IIO/ITBEPK1aTh XapaKTepHbIE XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3alUCAMH YPAaBHEHHM XWMHUYECKUX
pEeaKUunii;

- YMETh YCTAHABJIMBATh IMPUHAJIEKHOCTh H3YUYEHHBIX HEOPraHWYECKHX HU
OpPraHMYECKUX BEIIECTB K ONpPEJEICHHBIM KJaccaM U IpyINIaM COeIMHEHUH,
XapakTEepU30BaTh UX COCTaB M BAKHEWILIHME CBOMCTBA; OMNPENEIATH BHJIbI
XUMHUYECKUX CBs3€H (KOBaJE€HTHAas, MOHHAs, METa/NINYecKasi, BOJOPOIHAA),
THUIBI KPUCTAJUTMIECKUAX PEIIETOK BEIIECTB; KIacCU(DUIIMPOBATh XUMHUECKUE
peakuuy;

- chopMupoBaTh TPENCTABICHUS: O XHUMHYECKOM  COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJIM XMMHUHM B TO3HAHUM SIBICHUU
NpUPOAbl, B (OPMHUPOBAHUM MBIIUIEHUS U KYJIbTYphl JIMYHOCTH, €€
(YHKIIMOHATIBHON IPaMOTHOCTH, HEOOXOAMMOM ISl peIIeHus PaKTHUYECKUX
3a/1a4 U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEJE;

- YMEeThb IpPOBOAMTH pacdeThl MO0 XUMHYECKMM (QopMyjaM U ypaBHEHUSM
XUMUYECKMX  pEakUMid C  HCIOJNIb30BaHUEM  (PU3MUECKUX  BEJIMYUH,
XapaKTEepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOopManbHbIE YCJIOBUS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BaTh
CUCTEMHbIE XMMMUYECKHUE 3HAHMS JJIsl MPHUHATHS PELICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
cpencTBa

B 00/1acTH HIEHHOCTH HAYYHOI'O ITO3HAHMSA:

- c(OpMHPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd M OOILIECTBEHHOW IPaKTHKH,

- YMETb IJIAHUPOBATH U BBIIOJIIHATH XUMUYECKHUI SKCIEPUMEHT (ITpEeBpaLICHHS
OpPraHUYECKHUX BEILECTB IIPU HArpeBaHUU, ITOJIYYEHUE DTUIICHA U U3YYEHUE ET0
CBOMCTB, KAaueCTBEHHBIC pEAaKIMM Ha AaJlbJICTUAbl, KpaxMmal, YKCYCHYIO
KHUCJIOTY; JA€HaTypauus OEJIKOB IPH HAarpeBaHHM, IIBETHbIC PEAKIIMU OEJIKOB;




TIOWCKa,
aHanm3a u
UHTEPIpETANN
UHPOpPMALIUHU U
nH(OpMaIMOHH
BI€ TEXHOJIOTHH
TUIst
BBITTOJTHEHHS
3a1a4
npodeccuonan
bHOU
JeSITeTbHOCTH

OCHOBaHHOTO Ha JMaJIore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM M YHMTATEIBCKOU
KyJbTYpPbl KaK CpEJCTBa B3aMMOJCHCTBHUS MEXKIY
JIFOABMHU U IO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAYYHOH JIESITEIbHOCTH,

TFOTOBHOCTh ~ OCYLIECTBJISITH ~ NPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSITEIbHOCTD
WHIUBUAYAJIBHO U B TPYIIIIE;

OBinajgeHne  yHHBEpPCANbHBIMH  Y4eOHBIMH

MO3HABATEJIbHbIMHU JAeliCTBUSIMM:

B) padora ¢ ungopmanmei:

- BJIAJICTh HABBIKAMU MOJyYCHHs] MHPOPMALUHU U3
HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO
OCYILLECTBIIATh IMOUCK, aHAINU3, CUCTEMATH3ALMIO U
MHTEpPIpEeTAINI0 HHPOPMAIUHN PA3IUYHbIX BUJIOB U
¢bopM npencTaBieHUS;

- co3JaBaTh TEKCThl B pa3jiMuYHbIX (opmarax c
y4eTOM Ha3HaueHusi HHGpOpMAlMM U IIeNeBOH
ayIUTOPUH, BBIOMpas ONTHUMAIbHYIO  (QopMy
IIPEICTABICHNS U BU3YyaIU3aliHy;

- OLEHMBAaTb JIOCTOBEPHOCTb, JIETUTUMHOCTb
uHpoOpMalUK, €€ COOTBETCTBUE IIPABOBBIM H
MOpaIbHO-ITHYECKUM HOPMaM;

- HCHOJB30BaTh CpEeACTBA HH()POPMAIIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B pEelICHUH
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX U
OpraHM3allMOHHBIX  3aJad ¢  COOJIOACHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MacCHOCTH,
TUTHEHBI, pecypcocOepeXeHUs, TMPaBOBbIX U
THUYECKUX  HOPM, HOPM  HMH(OPMALUOHHOM
0E30ITacHOCTH;

MPOBOJIUTH PEAKIIMA HOHHOTO OOMEHA, ONIPEACIIATh CPEAY BOJAHBIX PAaCTBOPOB,
KaueCTBEHHBIC PEaKIMU Ha cyinbdar-, KapOOHAT- W XJIOPHI-aHHUOHBI, Ha
KaTHOH aMMOHHMS; peIlIaTh SKCIIEPUMEHTAIbHbIC 3a/1auu 110 TemaM ""MeTasuibr"
n "Hemeramibl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MaCHOCTH MpHU
oOpaleHuu ¢ BeIIeCTBaMHU | JIA0OPATOPHBIM 000PYI0BaHUEM; TIPEICTABIIATh
pEe3yNbTaThl XMMHYECKOTO OJKCIEPUMEHTa B (OpME 3amucu ypaBHEHHIA
COOTBETCTBYIOIIMX peakiuid u (OPMYIUPOBATh BHIBOJBI Ha OCHOBE JTHX
pe3yabTaTOB;

- YMETh aHATTU3UPOBATh XUMHUECKYIO HH(OPMALIHIO, TOY4aeMYI0 U3 Pa3HBIX
HMCTOYHUKOB (CpeACTB MaccoBOM nH(popManmu, ceTh IHTepHET U apyrue);

- BJIaJIeTh OCHOBHBIMU METOaMH HAYYHOT'O TIO3HAHMSI BEIIECTB U XUMHUYECKHIX
sIBJICHUH (HaOJI0IeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJCIIMPOBAHNUE);

- YMETh NPOBOAMTH pacueThl MO XUMHUYECKUM (opMmyrnaM U YypaBHEHHSIM
XUMHYECKHX  PEaKIMid ¢  HCIOJB30BAaHWEM  (U3HYSCKUX  BEJIMYMH,
XapaKTEePU3YIOIIUX BEIIECTBA ¢ KOJIMYECTBEHHOM CTOPOHBI: MaccChl, 00bemMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BATh
CHUCTEMHBIE XUMHUYECKUE 3HAHUS I TPUHITHS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AIUTHI
uHpopmanuu, THGOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH;

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOATEIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEIOBATENILCKOM, IPOEKTHOM W COLUMAIBHOU
JESTEIbHOCTH;

OBaanenue YHHBEPCAJIbLHBIMH
KOMMYHUKATHBHBIMH /1CHICTBUAMM:

0) coBMeCTHas1 AeATeIbHOCTD!

- IIOHMMaTb M HCIOJB30BAaTh IPEUMYILECTBA
KOMAaHTHOW ¥ MHIMBHyaTbHOIN paboThI;

- INIpUHUMAaTh LEJIU COBMECTHOM JEATEIBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JCHCTBUA IO
€€ JOCTM)KCHMIO: COCTaBJIATh IUIAH JEHCTBHA,
pacIpenenaTb pojau ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM palboThI;

- KOOPJMHUPOBAaTb U BBIIOJHATH pPadOTy B

YCIOBUAX peanbHOro, BUPTYaJIBbHOTO u
KOMOWHHMPOBAHHOTO B3aUMO/ICHUCTBUS;
- OCYILUECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBEJICHNE B PA3UYHBIX CUTYAIUsX, MPOSIBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM
OBJjajieHHe YHUBEPCAJbHBIMH PeryJIsTHBHBIMH
AeCTBUAMU:

I') NPUHATHE ce0sl U APYTUX JIIO/Aei:

- IPUHUMATh MOTUBBI U apPIYMEHTHI JPYTUX JIIOAEH
MIPU aHAJTM3E PE3YJIbTATOB JEATEILHOCTH;

- IpU3HABaTh CBOE MPABO U IIPABO APYTHX JIOIeH Ha
OIMOKHU;

- YMETb IUIAHUPOBATh U BBIIOJIHATh XUMHUUECKUI SKCIIEPUMEHT (IIPEBPALLCHUS
OpPraHMYECKUX BEUIECTB IIPU HArPEBaHUU, IOJIYUEHHE ITUIIEHA U U3YYEHUE €TO
CBOWCTB, KAUECTBEHHbIC pEaKUUM Ha aJbJETHIbl, Kpaxmaj, YKCYCHYIO
KHUCJIOTY; JA€HATypauus OCJIKOB MPH HAarpeBaHHHM, IIBETHBIC PEAKIIUU OEJIKOB;
IIPOBOJIUTH PEAKIIMK HOHHOT'O 0OMEHa, ONIpeIeNIATh CPely BOJHBIX paCTBOPOB,
KAauecTBEHHbIE PEAKLUU Ha cyiabdar-, KapOOHAT- U XJIOPHJ-aHUOHBI, Ha
KaTHOH aMMOHMSI; PelIaTh 3KCIIepUMEHTaJIbHBIE 3a/1a41 110 TeMaM "MeTaiisl"
n "Hemerasmibl") B COOTBETCTBUU C MpaBUIaMHU TEXHUKU O€30MaCHOCTH MpHU
oOpallleHHH ¢ BellecTBaMH U JIAOOpaTOPHBIM 000pYI0BAHNEM; IPECTABIATh
pe3yabTaThl XUMHUYECKOTO SKCIepHUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOLIMX PEAKIMA U (HOpPMYyIMpPOBAaTh BHIBOJBl HA OCHOBE 3THUX
pe3yabTaTOB




- pa3BHBaTh CIOCOOHOCTH NOHMMATh MUD C
HO3UIIMH IPYTOTO YeNIOBEKa,;

OK 07. B o0J1acTH 3K0JI0THYECKOT0 BOCITUTAHMS: - cdopMupoBaTh NOPEIACTABICHUA: O XHMMHUYECKOM  COCTaBISIOLICH
CopeiicTBoBaTh | - c(HhOPMUPOBAHHOCTH IKOJOTHUECKOW KYIBTYPHI, | €CTECTBEHHOHAYYHOW KAapTHHBI MHpa, POJIM XUMHU B TO3HAHWUU SIBJICHUUN
COXPAaHEHHUIO IIOHMMaHHE BIIMSHUS COLMAIBbHO-3KOHOMUYECKUX | IPUPOAbI, B (OPMHUPOBAHUM MBIIUIEHUS M KYJIbTYypbl JIMYHOCTH, €€
OKpYXKalolled | MpOLIECCOB  HA  COCTOSHUE  NPUPOAHOW U | QyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMON JUIS PEUICHUS MPAKTUYECKUX
Cpenbl, COLMAIILHOW  Cpelbl, OCO3HAHHWE TIJI00AJBHOTO | 33/1a4 U 3KOJOrMYECKHM OOOCHOBAaHHOI'O OTHOUIEHUS K CBOEMY 3/I0POBBIO U
pecypcocOepex | XxapakTepa 3KOJIOTHYECKUX Mpo0ieM; IIPUPOJIHOM Cpefie;

€HHUIO, - IUIAHUPOBaHME M OCYILECTBJICHHE ACUCTBUHM B | - yMeTh COONIIOJATh MPABUIIa FKOJIOTMYECKU L[EIecO00pa3HOro MoBeIEHUs B
IIPUMEHSATH OKpY)KaloIlllell Cpele Ha OCHOBE 3HAHUS LeNel | ObITy U TPYIAOBOM AESITEIBHOCTH B ILIEJIIX COXPAaHEHUS CBOETO 30POBbS U
3HaHUsA 00 YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA; OKpYKaloIllel IPUPOJHON CpEelbl; YYHUTHIBaTh ONACHOCTH BO3JEHCTBUS Ha
U3MEHEHUU AKTUBHOE HENIPUATHE JECHCTBUM, IPUHOCSIINX BpE | )KUBBIE OPraHU3MbI OIPEICIICHHBIX BEIIECTB, ITOHMMAas CMBICI IIOKa3aTells
KJIMMarTa, OKpY’KaloIllel Cpelie; IIpeeIbHON JOIYCTUMOM KOHLIEHTPAaLUH

IPUHLINIIBI - yYMEHHE MPOTHO3UPOBATh HEOIArONPHUITHBIC

OepeKIMBOro 9KOJIOTMYECKHAE IOCIEACTBUS INPEANPUHUMAEMBIX

IIPOU3BOJCTBA, | ACWCTBUH, IPEIOTBpAIIATh HUX;

3¢ PeKTUBHO - paciMpeHue OIbITA NEeATEIbHOCTH

JICHCTBOBATh B | DKOJIOTMYECKOM HAIIPaBJICHHOCTH;

YpE3BBIYANHBIX | - OBIAJIeHNE HABBIKAMH y4e0HO-UCCIIEI0BaTENbCKOM,

CUTYyaLUAX MPOEKTHOU ¥ COLUMAJIBHON EATEIIbHOCTH;

K 1.1. - 03HAKOMJICHUE C HOBEHMIIMMHU JTOCTHKEHUSIMHU -YyMEHHME HCKaTh W aHAJIM3UPOBATh KEHWCHl O IPUMEHEHMM XHMHUYECKHX
BoinonHaATe XUMHYECKON HAYKH U XMMHYECKON TEXHOJIOTUU BEIIIECTB U TEXHOJIOT U ¢ yueToM Oyayiei nmpodeccuoHanbHOM e TeNbHOCTH
PEMOHT U [0 TEMaM: BAXXHEHIIME CTPOUTEIBHBIE MaTEpPUAIbl, KOHCTPYKLIHUOHHBIC
MOHTAaX CHUCTEM MaTepuabl, KpacKu, CTEKJIO, KEpaMuKa

BO/IOCHA0KeHU

A,

BOJIOOTBEJICHUS

1 OTOILIEHUS B
COOTBCTCTBUH C
3aJaHHEM C
COOIIOIEHUEM
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TpeOOBaHM K
KaueCTBY
BBIMIOJTHEHHBIX
pabor,
TpeOOBaHMI
OXpaHbl TPy/a,
OEpEIKITUBOTO
MIPOM3BOJICTBA
u
AKOJIOTMYECKOU
0€301acHOCTH.
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B pesynbrate ocBoeHus yuyeOHOW AMCHMILIMHBI OOyYaloIIMKCA JOHKEH 00JaaTh JTUYHOCTHBIMH

pe3yJbTaTaMu:

JINYHOCTHBIE Pe3yJIbTATHI
peau3anuu NporpaMMbl BOCIIUTAHUS
(Oeckpunmopwi)

Ko 1m4HOCTHBIX
pe3yJbTaToB
peau3anuu
NPOrpaMmbl
BOCIUTAHUS

OcozHaronuii ce6s rpaXxJaHMHOM U 3allIUTHUKOM BEIMKOW CTPaHbI

JIP 1

[IposiBnsrOmNNA aKTUBHYIO I'PA’KIaHCKYIO ITO3ULIUIO, IEMOHCTPUPYIOIIUN
IIPUBEPKEHHOCTh MPUHIMIIAM YECTHOCTH, NOPSAIOYHOCTH, OTKPBITOCTH,
SKOHOMMYECKH aKTUBHBIM UM YYacTBYIOIIMH B CTYACHUYECKOM H
TEPPUTOPUATIBHOM CaMOYIPABICHUH, B TOM YHCIE HA YCIOBHAX
J00pOBOJIBYECTBA, IPOLYKTUBHO B3aUMOICHCTBYIOIMI U Y4aCTBYIOILUI
B JICATEIbHOCTH OOIIECTBEHHBIX OpraHU3aI1i

JIP 2

CobOnrogaromuii ~ HOpPMBI ~ MPABOMOPSIIKA,  CIASAYIOIIMA  Heanam
rpakJaHCKOro obmiecTBa, obecredeHusi 6€30MacHOCTH, MpaB U CBOOOX
rpaxnad  Poccum. JIOsuIbHBI K  YCTAaHOBKAM U IPOSIBICHUSM
NpEJICTaBUTENICH  CYOKYJIbTYp, OTJIMYAKONIMA WX OT Tpymm ¢
JCCTPYKTUBHBIM U JICBUAHTHBIM TIOBEACHUEM. JleMOHCTpUpYIOIIUi
HETNPUATHE ¥ TPEAYNPEKIAIONIMNA COIMAIBLHO OIACHOE IOBEICHUE
OKPYIKaIOIINUX

JIP 3

[IposiBnsromnidA M JEMOHCTPUPYIOIIMN yBaX€HUE K JIOIAM Tpyaa,
OCO3HAIOIIMK 1IEHHOCTh coOcTBeHHOro Tpyna. Crpemsmmiics K
(GbopMHpPOBaHHIO B CETEBOH cpele JMYHOCTHO U MPO(EecCHOHATBHOIO
KOHCTPYKTHUBHOTO «1IH()POBOTO ciiesiar

JIP 4

JIEMOHCTpUPYIOIIUN  INIPUBEPKEHHOCTH K  POJHOM  KYJIBTYpe,
HCTOPUYECKOW MaMATH Ha OCHOBe JIt0OBU K Ponuue, pogHoMy Hapony,
MaJIOH poIuHe, TIPUHATHIO TPAAUITAOHHBIX LIEHHOCTEHN
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccun

JIP S

HpOSIBJ'I}IIOH_II/Iﬁ YBaKCHHUC K JIFOAAM CTAPIICTO ITOKOJICHUA U TOTOBHOCTD
K Yy4aCTHUIO B COLTMAJIbHOM MNOAACPIKKE U BOJIOHTCPCKUX NBHUIKCHUAX

JIP 6

Oco3Haromii  NPUOPUTETHYKO  IIEHHOCTh  JINYHOCTU  4YEJIOBEKA;
yBaXKarolMi COOCTBEHHYI0 M YYXYI0 YHUKAJIbHOCTb B PA3JIMYHBIX
CUTYalUsiX, BO BceX (popMax M BUAAX IEATEIHHOCTH.

JIP 7

[IposiBnsromniA M IEMOHCTPUPYIOIINNA yBaKEHUE K MPEICTABUTEISM
Pa3IUYHBIX 3THOKYJIBTYPHBIX, COLUAIBHBIX, KOHPECCHOHATBHBIX U MHBIX
rpynn. Conpu4acTHbIM K COXPaHEHMIO, IPEYMHOXKEHHUIO U TPAHCIALUU
KYJAbTYPHBIX  TpaiMLMi M  IEHHOCTEM  MHOIOHALlMOHAJIBHOI'O
POCCUICKOr0 rocygapcraa

JIP 8

CobOnroparomuii ¥ MPOMAaraHAWPYOIMIMK  TpaBWwiIa 370pPOBOTO U
Oe3omacHoro oOpas3a JKH3HHM, CIIOpTa; Mpexynpexaarmui amoo
MPEO0I0JICBAIONINN 3aBUCUMOCTH OT aJIKOTOJIs, TabaKka, MCUXO0aKTHBHBIX

BCIICCTB, a3apTHBIX HWUIP WU T.A. COXpaHHIOIJ_II/II\/'I MCHUXOJIOTHYCCKYTO

JIP 9
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YCTOﬁqHBOCTB B CUTYAaTUBHO CJIOKHBIX WA CTPEMHUTCIIBHO MCHAOIIIUXCS

CUTYaIUSIX
3a00TAIUNCS O 3alUTE OKPYKAIIIEH Cpeabl, COOCTBEHHONW W YYXOM P 10
0€30IaCHOCTH, B TOM YHCJIe IU(PPOBOI

[TposiBrsitomnii  yBaKeHHE K ICTETUYECKUM IIEHHOCTSIM, OOJaIarouit 1P 11
OCHOBAaMH 3CTETHUYECKOU KYJIbTYpPbI

[IpuHuMaromuii cemeiHble NEHHOCTH, TOTOBBIM K CO3/IaHHUIO0 CEMBHU M

BOCIIUTAHUIO JETEH; TEMOHCTPUPYIOLIUN HENPUATHE HACWIIMS B CEMbE, 1P 12

yXoJa OT pOI[HTCJ'IBCKOﬁ OTBECTCTBEHHOCTH, OTKa3a OT OTHOIIICHUH CO
CBOMMHU ACTBMH U UX (bHHaHCOBOFO COACPIKAHUA

JINYHOCTHBIE pPe3yJIbTaThl
peanu3anuy NporpaMMsbl BOCIIUTaHus, onpeaeaenable 'BIIOY MO
«JIEKTPOCTAIBCKHUI KOJLJIETA»

PazBuBaromuii TBOPUYCCKHUC CHOCO6HOCTI/I, CIIOCOOHBIH Kp€aTUuBHO JIP 19
MBICJINTB.

CrniocoOHbIii B 1Iu(poBOI cpejie MPOBOIUTH OLIEHKY HH(pOpMAIUH, ee
JIOCTOBEPHOCTb, CTPOUTH JIOTHYECKHE YMO3AKIIFOUEHNSI HA OCHOBAHUH JIP 20

MOCTYTAIOIIeH HHPOPMALIHH.

ConpuyacTHBIN K COXPAHEHHUIO, IPEYMHOKEHUIO U TPAHCIISIIIUU JIP 27
KyJIbTYPHBIX TPaJAULIUN U LIEHHOCTEN MHOTOHAIIMOHATIBHOIO

pOCCHfICKOI‘O rocyaapcrtaa.

Cobmroaronuii 1 mpornara’IupyoLuil mpaBusia 310pOBOro U JIP 29
6e3o0macHOro oopasa >KU3HU, CIIOPTA; MPEAYIPEKIAOIINHI THO0
MPE0/I0JICBAIOIINN 3aBUCUMOCTH OT aJIKOT0JIs, TabaKa, ICUXO0aKTUBHBIX

BCIICCTB, a3apTHBLIX UT'P U T.A.

3a00TAIIUIACS O 3alUTE OKPYXKAIOIIEH CPeIbl, COOCTBEHHOU M UyKOU JIP 30

0€30MacHOCTH, B TOM 4yHciie HU(POBOIL.

B paMKax MmporpaMmbl yqe6H0171 JAUCIUITIIINHBI O6y‘laIOH_[I/IMI/IC$I OCBAWBAKOTCA YMCHHUA U 3HAHUA:

® DaCKpbIBaTh Ha NPUMEPAX IOJIOKEHUS
TEOpUU XUMHUYECKOro cTpoeHus A.M.

Kop JIP Ymenus 3HaHus
JIP 1-12; e PacKphIBaTh HA IPHMEPAX POJIb XUMHUM B | ® OCHOBHBIX ~ 3aKOHOB M
JIP 19, JIP 20, (OpMHPOBAaHUY COBPEMEHHOM HAydHOM | TEOPHMH XMMMHU;
JIP 27, JIP 29, KapTUHBl MHpPAa W B TMPAKTHYECKOH | ® TIOTYYCHHS M IPUMCHCHUS
JIP 30 IEeSTENBbHOCTH YETIOBEKA, BOKHENIIUX METAJIO0B,
® TIEMOHCTPHUPOBATH Ha npumMmepax | HEMCETAILIOB, KJIacCOB
B3aUMOCBS3b MEKIY XUMUEW U ApyruMu | YIIACBOIOPOIOB H  JIPYTHX
€CTECTBEHHBIMH HayKaMHu; TNpeCTaBUTENCH

OpTraHUYCCKUX COCI[HHCHHﬁ;
e XHMMHUYCCKHUX

bytieposa; TEPMHHOB u
® [IOHUMAaTh (buzudeckuit CMBICTT CHUMBOJIMKH.
[Tepnonnueckoro 3aKOHa JN. ¢ [Mpasujia
0e30ITacHOTO

MCHI[CJ'ICCB& 1 Ha €ro OCHOBE OOBICHATH
3aBUCUMOCTH CBOICTB XUMHYCCKHUX

oOpamieHuss ¢
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JJIEMEHTOB H  OOpa30BaHHBIX  HWMH
BEIIECTB OT OJEKTPOHHOTO CTPOCHUS
aTOMOB;

® IPUMEHATh MpaBHJIA CHCTEMATHYCCKOM
MEKIYHAPOJAHOM HOMEHKJIATYphI — Kak
Cpe/CTBa pa3IMYCHUs U HIeHTH()UKAIUN
BEIIECTB 110 UX COCTaBY U CTPOCHHIO;

® COCTaBJIATh MOJICKYJISIPHBIC u
CTPYKTYpHBIE (HOPMYJIBI OPraHUYECKUX
BEIIECTB KaK HOCUTeNeld mHpopMmamuu o
CTPOCHUHU BEIECTBA, €0 CBOWCTBAaX M
MPUHAJICKHOCTH K OTPEICIICHHOMY
KJIaCCy COCIIMHCHHUIA;

® XapaKTepU30BaTh OpTaHHYECKUE
BEIIECTBA [0 COCTaBy, CTPOCHUIO U
CBOWCTBAM, YyCTaHABJIMBATh NPUYUHHO-
CIIC/ICTBEHHBIC CBSI3U MEXKAY JaHHBIMHU
XapaKTePUCTHKAMHU BEIIECTBA,
®[IPUBOANTH  TPUMEPbI  XMUMHYECCKHX
peaKivii, pacCKpHIBAIOIINX XapaKTEPHBIC
CBOWCTBA THIIMYHBIX TNPEACTaBUTEIICH
KJIACCOB OPTaHUYECKHX BEIIECTB C IEIBIO
UX UACHTUDUKAIMK U OOBICHCHHS
00JIaCTH IPUMEHEHHS;

® [I[POrHO3UPOBATh BO3MOXHOCTb
NPOTEKaHWS XUMHYCCKHX pEaKIuid Ha
OCHOBE 3HAHWH O THIAX XUMHUYECKON
CBSI3M B MOJICKYJaX PEareHTOB M WX
PEaKIMOHHON CIIOCOOHOCTH;

® [IPUBOJMTH TPUMEPBHI  MPAKTHIECKOTO
WCIOJIb30BAHUS MPOTYKTOB TIepepaboTKH
HePTH u MIPUPOIHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX COCJIMHEHU I
(TONIMATHIICHA, CHHTETUYECKOTO KayuyKa,
alleTaTHOTO BOJIOKHA);

® [IPOBOJIUTH ONBITHl TI0 PACIO3HABAHHUIO
OpPraHUYECKUX BEIIECTB: TIJIMIIECPHHA,
VKCYCHOH  KHCJIOTBHI,  HENpPEeJeTbHBIX
KHUPOB, TJIFOKO3bI, Kpaxmaja, OCJIKOB - B
COCTaBe  MHIIEBBIX  NPOAYKTOB U
KOCMETHYECKHUX CPE/ICTB;

® YCTaHABIIMBATh 3aBUCHMOCTH CKOPOCTH
XUMHAYECKOH pEakiud ©  CMEIICHUS
XUMHAYECKOTO PABHOBECHS OT Pa3IHUHBIX
(akTOpOB C  IETBI0  OMpeaeNeHUs
ONTUMAIILHBIX  YCIIOBHH  MPOTEKaHUS
XUMHAYECKHX TPOIIECCOB;

® [IPUBOJIMTH MTPUMEPHI THPOJIN3a COJICH B
MOBCETHEBHOM JKU3HU UEIIOBEKa,

® [IPUBOANTH TPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBHTEJIHHBIX PEAKIIHIA B IPUPOJIE,

CIKHMU,
TOPIOYHMH u
TOKCUYHBIMH
BEIIIECTBAMH,
cpelncTBamMu
OBITOBOM XMMUU,
npaBuja u
MIPUEMBI
Oe30ImacHoM
paboThI c
XUMHYECKUMH
BEIIECTBAMH U
J1a00paTOPHBIM
000pyIOBaHUEM;
BaYKHEHUIITHX
BEIIIECTB u
MaTepuayoB, HX
COCTaBa,
CTpOEHUS u
XUMHYECKUX
CBOICTB
BEIIIECTB JUISt
0€30I1acHOr0
NPUMCHCHUS B
MPAKTUYECKOMN
JIEATEIbHOCTH;
OOBSICHATH
TIPUYUHBI
MHOTr000pa3us
BEIIIECTB Ha
OCHOBE  00mUX
MpEeCTaBICHUI
00 uX cocraBe U
CTPOCHHH;
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MTPOM3BOICTBEHHBIX nporeccax u
KU3ZHEIESITSIIbHOCTH OPraHU3MOB;

® IPUBOJIUTH  TPUMEPHl  XUMHUYECKHX
peaKIuii, PaCKpBIBAIOIINX ob1me
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEILIECTB
- METAJUIOB ¥ HEMETAJIJIOB;

® IPOBOAUTH pacueThl Ha HAXOXJEHUE
MOJICKYJISIpHON (POpPMYJIBI yTIIEBO0pPOIA
10 TPOAYKTaM CropaHdus W IO €ro
OTHOCHTEIBHOU INIOTHOCTA M MAacCCOBBIM
JOJAM DJIEMEHTOB, BXOIMIIUX B €ro
COCTaB;

® OCYIIECTBJIATH ~ TMOUCK  XHMHYECKOU

uHpopManuu o Ha3BaHUSIM,
uaeHTuduKaTopam, CTPYKTYPHBIM
(dbopMyIiaM BElIECTB;

® KPUTHYECKHU OIICHUBATH u
HUHTEPIPETUPOBATH XUMHYECKYIO
uH(pOopMaIHIo, CoJIeprKallyocs B
COOOMICHUSX CpEICTB MaccoBOM

uHpopmarmu, pecypcax MHTrepHera,
HaquO-HOHy.HSIpHBIX CTaTbsX C TOYKH
3pCHHUS €CTECTBEHHOHAYYHOMI
KOppeKTHOCTI/I B oeisax BBIABJIICHUSA
OIIMOOYHBIX CYXICHUN U (POPMHUPOBAHUSI
COOCTBEHHOU MO3UIINH;

® [IPE/ICTABIIATh yTH peleHus
rJI00aJBHBIX MPOOJIEM, CTOSIIIMX IEpes
4eJI0BEYECTBOM: 9KOJIOTMYECKHX,

OHEPICTUYCCKNX, CBIPBEBBIX, H POJIb
XUMHUHU B pCHICHUHA ITUX Hp06HeM.
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2. CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJLHOM

AU CHUTIJIMHBI «XUMMUSA»

2.1. O0beM TUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bup yueOHoii paboTbl

O0BeM B yacax

O0bem 00pa3zoBaTeJIbHOM MPOrPAMMBI IM CIIATIJIMHbBI 78
B T.Y.

OcHoBHOE coep:kaHue 72
BT. U..

TeopeTuyeckoe o0ydeHue 41
MPAKTUYECKUE 3aHATUS 31
nabopaTopHEIE 3aHATHS 0
IIpodeccnonaIbHO-OPUEHTHPOBAHHOE COJ/IEP:KAHME 6
(comep:xaHue NPUKJIATHOTO MOIYJISA)

BT. U..

TeopeTuyeckoe o0yueHue 2
MPAaKTUYECKHUE 3aHATUS 4
IIpomexyTounas arrecraums (IuddepeHIIpoBaHHBIN 3a4eT) 2
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2.2. TemaTu4yecKkMi IJIAH M COAEPKAHUE TN CIATIIHHBI

Konasl
JUYHOCTHBIX
pe3yJIbTaToB,
¢popmupoBanuio
HaumenoBanue Coaepixanue yueOHOro Mmarepuasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), 06 KOTOPBIX
. 'beM 4acoB
pa3aesioB U TeM JiabopaTopHbIe U MPAKTHYECKUEe 3aHATHUS, IPUKJIATHOI MO1YJ/Ib crococTByeT
JIEMECHT
NPOrpaMMbl;
¢opmupyembie
KOMIICTCHIIUH
1 2 3 4
OcHoOBHOe co/iep:KaHue 70
1 cemectp
Pazgen 1. OcHOBBI cTPpOEHUS BellecTBa 8
Tema 1.1. OcHoBHOe coJep:kaHue 8 OK 01
CrtpoeHue aToMOB JIP 1-12;
XUMHIYECKHX Teopernueckoe o0y4enue 4 JIP 19, JIP 20,
DJICMCHTOB U N N JIP 27, JIP 30
npupona CoBpeMeHHass Mozenb CcTpoeHuss aroMa. CHMBOJMYECKUM S3BIK XUMUU.XHUMHYECKUH SIIEMEHT.
XHUMUYECKOi OnekTpoHHas KoHurypauus aroma. Knaccuduxanuss XUMHUYECKUX DJIEMEHTOB (S-, p-, d-?J'IeMeHTI)I).
CBSI3H Banentnole  snexkTpoHsl.  BaneHTHOCTb.  DNEKTpOHHass  MpPUPOJAa  XUMUYECKOM  CBSI3H. 4
DNeKTPOOTPULATENIbHOCTh. BHUIbl XMMHUYECKOM CBsA3M (KOBaJEHTHAs, WOHHAs, MeTaJlJIM4ecKas,
BOJIOPOJIHAS) U CIIOCOOBI ee 00pa3oBaHuUs
IIpakTnyeckue 3aHATHS 2
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Pemienne 3agaHmii Ha WCIOJIB30BAaHHE XHMHYECKOM CHMBOJHMKM MW HAa3BaHUM COCAMHCHUM IO
HOMEHKJIAType MEXIYHAPOIHOIO COI03a TEOPETUUECKOU U IPUKIIAAHON XUMHUH U TPUBUAJIbHBIX Ha3BaHUU
JUTSI COCTaBJICHUS XUMUYECKUX (POPMYII JBYXaTOMHBIX COEAMHEHUH (OKCHIIOB, CYIb(OHUIOB, TUIPHIOB U
T.II.) U IPYTUX HEOPTaHUYECKUX COCTUHEHUN OTAEIbHBIX KIaCcCOB.

[IpakTrueckue 3a7aHusl HA YCTAHOBIICHUE CBSI3U MEXKIY CTPOCHHEM aTOMOB XHMHUYECKHX DJIEMEHTOB U
MEPUOIUUECKIUM HU3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCIUHEHUU B COOTBETCTBUU C
nojoxxeHueM lleproanyeckoi CUCTEMBI.

Tema 1.2.

OcHoBHOE CoaecpikaHue

[Tepnonuueckuit
3aKOH U Ta0IuIa

HpaKaneCRue 3aHATHUSA

.M. Menneneera

[Tepuoanueckas cucrema xumuueckux sneMeHToB .M. MenaeneeBa. ®U3nyuecKuii CMbICIT
[Iepuonnueckoro 3akona JI.J11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEUIECTB B COOTBETCTBUU C MOJIOKEHUEM
XUMHUYECKOTro 3nemMeHTa B [lepronnueckoii cucteMe. MupoBO33peHUYECKOE U HAYYHOE 3HAUEHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKUX IJIEMEHTOB.

Pemienne nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTEPU3ALUI0 XUMUYECKUX
3eMeHTOB «MeTannnieckie / HeMeTaNTHYeCKIe CBOMCTBA, dJIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX BJIEKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM B MEPUOIUYECKON CUCTEME
xuMHu4deckux sneMeHToB .M. Menneneesa»

OK 01
OK 02
JIP 1-12;

Pazgen 2. Xumunuec

KHE peakiun

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

OK 01
JIP 1-12;
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Tema 2.1. Tuner  |Knaccudukanus u TUIIbI XUMUYECKUX PEAKIUi C yuacTHEM HeopraHudeckux BemiecTB. CocTaBieHue JIP 19, JIP 20,
XAMUYECKUX ypaBHEHUH PEaKIMi COSTMHEHUS, PA3JIOKCHUS, 3aMEIICHHsI, 0OOMEHa, B T.4. pEaKIUii TOPCHHS, JIP 27,
peakuuit OKHUCJICHUSI-BOCCTAHOBJICHUSI.

VYpaBHeHUsI OKUCIEHUI-BOcCcTaHOBIIeHU. CTeneHb okucaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2

CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIILHO-BOCCTAHOBUTENIbHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO

6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKIIUH B IPUPOJIE, TPOM3BOJICTBEHHBIX IpoOIIeccax U

KHU3HECATeIIbHOCTH OpPraHM3MOB

IIpakTHyeckne 3aHATHA 2

KonuuectBennbie oTHOmeHUs B XuMud. OCHOBHBIE KOJIMUECTBEHHBIC 3aKOHBI B XMMHHM U PACUEThl 110

YpaBHEHHUSAM XUMHUYECKHX peakiuil. Moib Kak equHuIla KoJW4yecTBa BellecTBa. MolsipHas macca.

3aKOHBI COXPAaHEHUs Macchl M 3HEpPruu. 3akoH ABoraapo. MosspHblii 00beM ra3oB. OTHOCUTEIbHAS 2

IUIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHHMSIM XUMUYECKUX PEaKIUN C HUCIOJIb30BAHUEM MAacChl, 00beMa

(HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
ONEKTPOIUTHUECKA OK 04
g qucconmanus u | 1€opeTHieckoe o0yueHue 4 TP 1-12:
MOHHBIN 0OMEH .

Teopus anekTponuTUdecKon nuccounanuu. MoHbl. DIEKTPOIUTHI, HEANEKTPOIUTHI. Peakiuu HOHHOTO

obmena. CocTaBieHHE peaklnii MOHHOTO OOMEHa MyTeM COCTaBIEHHUS WX TMOJHBIX M COKPAIICHHBIX 4

MOHHBIX YpaBHEHUN. KHCIOTHO-OCHOBHBIE peaklMy. 3aJaHUsI HA COCTaBJIEHNE HOHHBIX peaKuil
Pa3nen 3. CTpoeHue U CBOHCTBA HEOPraHUYECKUX BeleCTB 18
Tema 3.1. OcHoBHOe coaep:kaHue 8 OK 01
Knaccudukanus, OK 02

Teopernueckoe o0yueHue 4
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HOMEHKJIaTypa 1
CTPOCHHUE
HEOPTaHUYECKUX
BEILECTB

[Ipenmer Heoprannyeckoit xumun. Kinaccudukanus HeopraHnueckux BemecTs. [IpocTbie U croxxHbIe
BenecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHU/IbI, TUAPOKCHIbI, KUCIOTHI, COJN). B3anmMocBs3b
HEOPraHMYECKUX BeIIeCTB. ATperatHble cOCTOsHUA BeulecTBa. Kpucramnuyeckue u amopdubie
BelllecTBA. THUIIBI KPUCTAUNIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIApHAsl, MOHHAsI, METaJUIMYECKasi).
3aBUCUMOCTh (PU3MUYECKUX CBOWCTB BEUIECTBA OT THUIIA KPUCTAIINYECKON PEIIEeTKU. 3aBUCUMOCTb
XMMHYECKOM aKTUBHOCTH BELIECTB OT BUJA XUMUYECKOMN CBA3U U TUIA KPUCTALINYECKON PEIIETKH.
[IprunHbI MHOrOOOpa3us BEIIECTB

IIpakTH4yeckue 3aHATHS

Homenknarypa HeopraHmuecKux BEIIECTB: Ha3BaHHE BEIECTBA UCXO/IA U3 UX XUMUYECKOU (hOPMYIIbI
WJIM COCTABJICHUE XUMHUYECKOW (POPMYITBI UCXOS M3 Ha3BaHUs BEIICCTBA MO MEKIYyHAPOTHOM
(MIOIMAK) unu TpuBUaIbHON HOMEHKIIATYpE.

Pemenne mpakTUyYecKuX 3aJaHUN IO KIacCH(PUKAIMU, HOMEHKIAType M XHUMHYECKUM QopMmyaam
HEOPraHMYECKUX BEUIECTB PA3MYHBIX KJaccoB (yrapHblii ra3, YIJIEKHCIBIM Ta3, aMMHaK, ramieHas
W3BECTh, HETallleHast U3BECTh, MUTHEBAS COJIA U IPYTHUX): HA3bIBATh U COCTABJISITH (DOPMYITbI XUMUUECKHUX
BEIIECTB, ONPEIEISITh MPUHAATIEKHOCTh K KJIaccy.

Ucrounnku xumuyeckoi nndopmaiuu (cpencts MaccoBoi nHdopmaiuu, cetb MuTEpHET U 1pyrue).
[Touck nHpOpMaIUK MO Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyiam

JIP 1-12;
JIP 19, JIP 20,

Tema 3.2. Ousuko-
XUMHUYCCKHUC
CBOMCTBaA
HGOpFaHI/I‘ICCKI/IX
BEIICCTB

OcHoBHOE CoAEpKaHuE

Teopernueckoe o0yuenue

Meramibl. O6mue Quznyeckne U XUMUYECKHE CBOMCTBa MeTaioB. CriocoObl TONydeHHs. 3HAaYeHUe
METAIJIOB M HEMETa/NIOB B TPHUPOJE U KHU3HEACITETLHOCTH 4YelloBeKa W opranm3mMoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HUH, CITOCOOBI 3alTUTHI METAIIJIOB OT KOPPO3HH

Hemeramnpl. OOmume Qusnyueckne W XUMHUYECKHE CBOMCTBA HEMETA/UIOB. THUMHWYHBIE CBOWCTBA
HemertaioB [V— VII rpynn. Knaccudukanus u HoMeHKI1aTypa coelMHeHUI HeMeTaioB. KpyroBopoTsl
OMOTeHHBIX PJIEMEHTOB B IPUPOJIE

OK 01
OK 02
JIP 1-12;

20




XUMHUYeCKre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHNYCCKUX BCIICCTB (OKCI/II[OB, THAPOKCUI0B, KUCIIOT,

coJield u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTMHEHHH, 2

BBICIIIMX OKCHJIOB M TUAPOKCUIIOB

IIpakTHuyeckue 3aHATHS 2

CocraBiieHne ypaBHEHMH XMMHUYECKUX PEAKIMM C y4yacTHEM MPOCTBIX U CIOKHBIX HEOPraHUYECKHX

BEIIECTB: METANIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX THAPOKCUIOB; HEOPTaHUYECKUX COJeH,

XapaKTEePU3YIOLIUX UX CBOMCTBA. 2

Pemennie mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHUX 3a/JlaHUN Ha CBOMCTBA, COCTaB, MOJYYCHHE U

0e30macHOe WCIIOJIb30BaHUE BAXKHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTUYECKOM

NeSITeIbHOCTH YeJIOBEKa
KonTpoasnas

IIpakTuyeckue 3anaTusi: CTpoeHUe BEIIECTBA U XMMHUECKHUE PEAKIIUN 2
padora 1

2 cemecTp
Tema 3.3. OcHoBHOe coJep:kaHue 2 OK 01
Wnentuduxanus OK 02
HEOpraHHYECKHX IpakTHyeckue 3aHATHSA 2 OK 04
BEIIECTB )
m «MneHTndukaus HeOPraHNIECKUX BEIIECTBY. JIP 1-12;

Pemenne sKkcnepuMEHTANbHBIX 3a/a4 O XMMHUYECKMM CBOMCTBaM METAIJIOB M HEMETaJIOB, IO JIP 19, JIP 20,

pacro3HaBaHMIO U TIOTYYCHUIO COSAMHEHNI METAJUIOB M HEMETAJIIIOB. )

WnenTudukanyss HEOPraHMYECKUX BEIIECTB C HCIOJb30BaHUEM HX (PU3MKO-XMMHUYECKHX CBOMCTB,

XapaKTepHBIX KAa4eCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha cylb(dar-, KapOOHAT- W XJIOPHUJ-

AHWOHBI, Ha KATHOH aMMOHHUS
Pazneua 4. CrpoeHne 1 CBOICTBA OPraHUYeCKHUX BeleCTB 22
Tema 4.1. OcHoBHOe coep:kaHue 4 OK 01
Knaccudukanus, JIP 1-12;

Teoperuueckoe o0yueHue 2
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CTpOCHHE U
HOMEHKJIaTypa
OpPTaHMYECKHUX
BEIIIECTB

[losiBneHne u pa3BUTHE OPraHMYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckoi xumuu. Mecto u
3HAYEHHUE OPTaHUYECKOM XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XHWMHUYECKOE CTPOCHUE KaK MOPANIOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJEHTHOCTH.
OCHOBHBIE TOJIOXKEHUS TEOPUU XHMHUYECKOTO CTPOCHMsI OpraHuyeckux coeauHeHuid A.M. bytieposa.
VYriepoaHblid CKENEeT OPraHUYEeCKOM MOJIEKYJbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOIO
CTpOEHHUs MoJeKy. M3omepust U u30Mepsl.

[lonsitTue o QynkuuonanbHoi rpynne. Panukan. IlpuHnunel KiacCUpUKalUKM  OPraHUYECKUX
COEAMHEHNI. MexXayHapoHasi HOMEHKJIATypa U MPUHUMIIBI HOMEHKJIATypbl OPraHUYECKUX COCTUHEHHUI.
[TonsTre 00 a30TCoEpKAIINX COSAMHEHUSIX, OMOJIOTMYEeCKH aKTUBHBIX BellecTBax (yriieBojax, Kupax,
Oekax | Jp.), BBICOKOMOJICKYJISIPHBIX COSTUHEHUSIX (MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTH4yeckue 3aHATHS

HomenknaTypa OpraHMYeCKHX COEIMHEHUI OTAENBHBIX KIIacCOB (HACBHINICHHBIC, HEHACHIIICHHBIC WU
apOMAaTHUYECKHE YTIIEBOJOPOJIBI, CIIUPTHI, ()EHOINBI, albACTHAbI, KETOHBI, KAPOOHOBHIC KHUCIOTHI U JIp.)
CocraBneHHe TOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHUYECKUX BEIIECTB OTAEIBHBIX
KJIaCCOB, HCIONB3Ys WX HAa3BaHUS N0 CHCTEMAaTHYECKOW W TPUBHAIBHOM HOMEHKJIAType (ITHJICH,
alleTWIeH, MJIMLEpuH, (eHod, (GopMaibAerus, YKCycHas KHcIoTa, IMuiuH). Pacdersl mpocreifmeit
(hopMyJIbl OpraHNYecKO MOJIEKYJIbI, HCXO/IsI U3 3JIEMEHTHOT0 cocTaBa (B %)

JIP 19, JIP 20,

Tema 4.2.
CBolicTBa
OpPTaHHYECKUX
COCIMHEHNH

OcHoBHOE coaepKaHue

12

Teopernueckoe o0yuenue

OU3NKO-XMMHUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJIaccoB (0COOEHHOCTH
KJ1accu(UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOTMUYECKHUH ps v o01as popmyra; U3oMepus;
(bu3nyeckre CBOMCTBA; XUMUYECKHE CBOMCTBA; CLIOCOOBI TOJTyYEHUs):

— MpenebHbIe YIIIEBOAOPOAb! (AIKaHbl M IUKJIOAlIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TEIIa B IPOMBIIIICHHOCTH U ObITYy. CBOHCTBA MPUPOAHBIX YIIIEBOJ0POIOB, HAXOXKICHUE B
MIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HEIpeIeIbHbIE (AJIKEHBI, ATIKMHBI U aJIKaJMEHbI) 1 apOMaTHUECKHE yIiIeBo10poabl. ['openue anieTuinena
KaK MCTOYHMK BBICOKOTEMIIEPATYPHOTO IUIAMEHH ISl CBAPKH U PE3KU METAIIOB

OK 01
OK 02
OK 04
I1K1.3
JIP 1-12;
JIP 19, JIP 20,
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— KUCIIOpOZCOepKalllie COeTUHEHHS (CIUPTHI U HEHOIIbI, KApOOHOBBIE KUCIOTHI M 3(UPHI, alIbJETUIIBI U
KETOHBI, JKUPBI, yIiIeBoabl). [IpakTUdeckoe MNpUMEHEHWE OJTUIICHTIUKOJS, TIHIEepUHa, (QeHoma.
[Ipumenenue Qopmanpaeruaa, aneraibAeryuaa, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KUCJIOT. MoOroIIMe CBOKWCTBA MbLja

— a30TcoeprKaIIe COeAMHEHUS (AaMHHBI 1 aMHUHOKHUCIIOTHI, OETIKHM ). BRICOKOMOJIEKYIISIpHBIE COCTUHEHHUS
(cuHTeTMyeckue U OMOJIOTUYECKU-AaKTUBHBIE). MoOHOMEp, MOJUMEp, CTPYKTYpHOE  3BEHO.
[TonnMepu3anus 3TUIEHa KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.

I'enetnueckas CBSI3b MEXKIY KIIACCAMH OPraHUYECKUX COEIMHEHUN

IIpakTH4yeckue 3aHATHS

CBoiicTBa OpraHMYECKMX COEAMHEHUN OTAEIbHBIX KJIACCOB (TpUBHAIbHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XMMUUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHUs): IpeeibHble (aJIKaHbl U LIUKIIOAJIKAHbI),
HenpeaeabHble (AIKEeHbI, aIKHUHBI U aJIKaJUeHbl) 1 apOMaTHUECKUE YTIEBOJAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCIOTHI U AUPHI, aJIbAECTUAbl U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI, BLICOKOMOJIEKYJISIPHBIE
COEIUHEHMS. 3aaHUs Ha COCTaBICHHE YPABHEHMM XMMHUYECKHMX PEAKLMM C y4aCTHEM OPraHM4eCKUX
BELIECTB HA OCHOBAHMHU UX COCTaBa U CTPOCHUS

CocraBieHne cxeM peakuuidi (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IeMOoYKaM TIpeBpalleHuit),
XapaKTepU3yIOIUX XMMUIECKHE CBOMCTBA OPIraHUYECKUX COeTMHEHUI OTAEIbHBIX KJIACCOB, CIIOCOOBI MX
MOJIyUeHUsI M Ha3BaHUWE OPraHUYECKUX COCJAMHEHUN 1O TPUBUAIBHOM WM MEXIYHAPOIHOMN
CHUCTEMATUYECKON HOMEHKJIIATYPE.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA OPraHMYECKUX
COEIMHEHUH OTAEIBHBIX KJIACCOB

Tema 4.3.
Nnentuduxanus
OpPTaHUYECKUX
BEILIECTB, UX
3HAYCHUE H
MIPUMCHCHHE B
OBITOBOM U

OcHoBHOe coaepKaHue

Teopernueckoe o0yueHue

buooprannueckue coenunenus. IlpumeHenne u Ouosornyeckas posb yriaeBoaoB. OKHUcIeHHE
JIJ€BOJOB — MCTOYHHUK OJHEPrUM IKUBBIX OpraHu3MoB. OOnacTh NpUMEHEHUS aMHUHOKHUCIIOT.
I[TpeBparenust 6€1K0B MUK B opranusMe. buonoruueckue pyHkunu 6enkoB. buongornueckue GpyHKInu
*KUpoB. Posib oprannueckoil XMMuM B pelieH!H Mpo0ieM MUILEeBOi 0e30macHOCTH

OK 01
OK 02
OK 04
JIP 1-12;
JIP 19, JIP 20,
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HpOHSBOI[CTBCHHOﬁ

JACATCIIBHOCTH
YCI0BCKa

Ponp opranuueckoil XUMHM B pelleHHMM NpoOJeM 3HepreTMYeckod Oe30lacHOCTH, B Pa3BUTUHU
MEAMIMHBI, CO3aHUH HOBBIX MaTEpUAJIOB, HOBbIX HMCTOYHHUKOB YHEPIUH (aJIbTEPHATUBHBIE UCTOYHUKU
sHeprun). OnacHOCTb BO3JEHCTBUS Ha KHUBbIE OPraHU3Mbl OPIaHUYECKUX BELIECTB OT/EIbHBIX KJIACCOB
(YyriaeBoJopoAdbl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE IPOU3BOAHBIC, ANbACTHABI U JIp.), CMBICI
IIOKa3aTelst PEAEIbHO JOIYCTUMON KOHIEHTPALuU

I[MpakTuyeckue 3aHATHS

JlaboparopHast pabota: “UneHTHUKAINST OPTAHHYECKUX COSAMHEHUA OTICITBHBIX KJIACCOB”™
Wnentudukanus opraHMuecKuX COeIMHEHUHN OT/IEIbHBIX KIACCOB (Ha MPUMEPE allbJeTUI0B, Kpaxmasa,
YKCYCHOW KHCIIOTHI, OEJIKOB | T.II.) C UCHIOJIB30BAHUEM HX (PH3UKO-XMMHYECKHX CBOWCTB M XapaKTEPHBIX
KauecTBEHHBbIX  peakuuil. JleHarypamuss Oenka mpu  HarpeBaHud.  L[BeTHble — peakiuu
6€JIKOB.BO3HI/IKHOB€HI/IG AHAJIMTUYCCKOr0 CUrHajla € TOYKH 3pCHHUA XHMHUUYCCKHUX IIPOLECCOB IIpH
MPOTEKaHUU KaYEeCTBEHHON PEaKIINH, MO3BOJISIIOIIECH UACHTU(PUIIMPOBATH MPEATOKEHHBIE OPraHUYECKHe
BelIECTBa

Pa3pean S. Kunernveckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui
CxkopocTh OcHoBHOe coJep:kaHue OK 01
XUMHUYECKHUX OK 02
u Teopernyeckoe o0yyenune
peaxuuii. P y JIP 1-12;
XUMHYECKOe . JIP 19, JIP 20
CKOpOCTh peakIiM, €€ 3aBUCHUMOCTb OT Pa3IMuYHBIX (aKTOPOB: MPHUPOIBI PEArHpyIOLINX BEIIECTB, )
PaBHOBECHEC KOHIICHTPALIH pearupyromumx BEILECTB, TEMIIEpaTypbl 51 IJI0IIA N PEaKIMOHHON
noBepxHocTU. TernoBbiea(HPeKThl XMMUYECKUX peakiiii. DK30-U 3HI0TEPMUYECKUE, PEAKIIHH.
OO6paTumocTh peakunuii. XuMHYECKOE paBHOBECHE U €r0 CMEIIEHUE MT0/1 IEUCTBUEM Pa3IMUHbIX (PAKTOPOB
(KOHLIEHTpalMsl PEarecHTOB WJIM TNPOAYKTOB pEakLuy, IaBICHHUE, TEMIEparypa) UIs CO3JaHHU
ONTUMAJIBHBIX YCIOBUM MPOTEKaHUs XUMU4ecKux npoueccoB. [Ipunnun Jle [larense
IIpakTHYeckne 3aHATHA OK 01
OK 02
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3a/JaHUN Ha aHaiau3 (AKTOPOB, BIMSIOMIMX Ha HW3MEHEHHE JIP 1-12;
CKOPOCTH XUMHUYECKON PEeaKIMH, B T.4. C TO3UIUI SKOJOTHIECKH 11e71eco00pa3HOro MOBEJCHHS B OBITY U JIP 19, JIP 20

TPYAOBOM AEATEILHOCTH B LEISAX COXPAHEHUS CBOETO 3I0POBbSI M OKPYKAIOIIEH MPUPOTHON CPEIBI.

24




Pemienue mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHuil Ha npuMeHeHue npuHuuna Jle-Illatense s
HAaXOX/CHUS HAIpPABICHUS CMEIICHUS PABHOBECHS XUMHUYECKOW peakiuu W aHaau3 (akTOpOB,
BIIUSIIOLIUX HA CMEIIEHUE XUMUYECKOTO PaBHOBECHS

Pazpmea 6. PacTBOopbI
Tema 6.1. OcHoOBHOe co/iep:KaHue OK 01
[TonsiTue o OK 02
pacTBOpax TeopeTnueckoe o0yueHue OK 07
PactBopenne kak (usuko-xumuueckui mporecc. PactBopsl. CrocoObl MPUTOTOBJICHUS PAacTBOPOB. JIP 1-12;
PacTBopuMOCTh. MaccoBast J10J1sl pACTBOPEHHOTO BeliecTBa. CMBICT TOKA3aTeNs MpeIebHO J0IyCTUMOM JIP 19, JIP 20
KOHIICHTPALIMHU M €r0 MCIIOJIb30BAaHKUE B OLIEHKE 3KOJIOTHYECKON 0€30IacHOCTH.
[IpaBmiia sKOJIOrMYECKU 1€1€cOo00pa3HOro MOBEAEHUS B ObITY U TPYAOBOM JAESITEIBHOCTH B LIEJSAX
COXPaHECHHSI CBOCTO 3JIOPOBbSI M OKPYKAIOIICH MPUPOIHOM CPEJIbl; OMTACHOCTh BO3ICHUCTBUS HA YKHBBIC
OpraHnu3MbI OIMPECACICHHBIX BCIICCTB.
Pernienne npakTHKO-OpUEHTHPOBAHHBIX PACYCTHBIX 33JJaHUN HA PACTBOPBI, UCIIOJIb3yEeMbIC B OBITOBOW U
MIPOU3BOJICTBEHHON JEATEILHOCTH YEIIOBEKA
Tema 6.2. OcHoBHOE coep:kaHue OK 01
Uccnenoanue OK 02
CBOJCTB PaCTBOPOB IMpakTuyeckue 3aHATHSA OK 04
JlaboparopHast pabota «IIpUroToBICHHE PACTBOPOBY. JIP 1-123
[IpuroToBneHue pacTBOPOB 3a/laHHON (MaccoBOil, %) KOHIIEHTpalHH (C MPAKTHKO-OPHEHTUPOBAHHBIMU JIP 19, JIP 20
BOIIPOCAMHM) U OTIpeieSIeHNE CPeIbl BOJHBIX PACTBOPOB.
Pemenwue 3a1a4 Ha MPUTOTOBIEHUE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUe (CoAepKaHUe TPUKJIIATHOTO MOIYJIs)
Paznea 7. Xumust B GbITY H IPOM3BOJACTBEHHOI 1eATEJbHOCTH YeJ0BeKa OK 01
XuMmus B OBITY U OK 02
IIPOM3BOJICTBEHHOM [ OCHOBHOE COepKAHME OK 04
eSTENIbHOCTH
it OK 07
yesioBeKa Teopernueckoe odyuenune
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Hogelinme 1ocTuKeHNs: XMMUYECKON HAyKU M XUMHUYECKOM TexHosioruu. Poib xumMuun B obecriedeHun
HKOJIOTHYECKOM, SHEPreTUIECKOM 1 MUIIEBON OE30MaCHOCTH, Pa3BUTHU MeAULIMHBL. [IpaBuia moucka u
aHalu3a XUMHMUYECKOW HH(OpMaluM U3 pas3IMyHbIX HCTOYHUKOB (Hay4yHas M ydyeOHO-Hay4dHas
JIuTepaTypa, CpeacTBa MaccoBoii nHpopmanuu, cetb IHTEpHET)

HpaKaneCRne 3aHATHSA

[lonck u aHanu3 KeicOB O MPUMEHEHUHM XMMHUYECKUX BEIIECTB U TEXHOJOTHHA ¢ ydeToM OyayIiei
npoeCCHOHATbHON ~ JEATENIBHOCTH 10  TeMaM:  BaXKHEUIIME  CTPOWTENbHbIE  MaTepHAIbI,
KOHCTPYKLIMOHHBIE MaTepualbl, KpPAaCKW, CTEKIO, KepamMHuKa, MaTepuanbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHallbl, TEKCTWJIbHbIE BOJIOKHA, WCTOYHUKHU DHEPIUM, OPraHUYECKHE U MHUHEpaJIbHbIE
yoOpeHus, TIeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUS.

3ammra:[IpencraBneHne pe3ynbTaToOB PelICHUs KeWCoB B (hOpMe MUHHU-I0KIA/a C IPe3eHTaen

IIK 1.1
JIP 1-12;
JIP 19, JIP 20

HpOMe)KyTO‘{HaH arrecranusd 1mo JMCIMIIJIMHE — Z[I/I(l)q)epeHIII/IpOBaHHblﬁ 3avuer

Bcero

78
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3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI IMCHUTIJIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn 1o
Jlis peanuzanuu mporpaMMbl TUCHUIUIMHBI TPEAYCMOTPEHO ClieUaibHOE TOMELICHHE:
KaOWMHET XUMUHU.

OO6opynoBanne yuyeOHOro kad0uHera (HArJIS/IHbIE MOCOOHUsI): HAOOPHI MAPOCTEPIKHEBBIX
MOJIeJIel MOJIEKYJI, MOJEIHN KPUCTANINYECKUX PEIIETOK, KOJIJIEKIUU IPOCTBIX U CIOKHBIX BELIECTB
W/WIIM KOJUIEKIIMU TIOJIMMEPOB; KOJUIEKIMS TOPHBIX TOPOA W MHHEpajoB, Tabnuua MeHnpaeneesa,
yueOHble (UIbMbI, HU(POBEIE 00pa30BaTENbHBIE PECYPCHI.

TexHuyeckue cpeacTsa 00yuyeHHsi: KOMIBIOTED C YCTPOWCTBaMU BOCIPOU3BEICHHUS 3BYKa,
IPUHTEP, MYJIbTUMEIUA-IIPOCKTOP C 3KPaHOM, MYJIbTHUMEIUWHAs JOCKa, yKa3Ka-TIpe3eHTep Uit
Mpe3eHTalNM.

OobopynoBanue Jadoparopum W pado4yux MecT Ja0OPATOPMHU: MEH3YpPKH, IHIIETKU-
KaIeJIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIIbl, IPEIMETHbIE U ITOKPOBHbIE CTEKJA, IUIAHLIETHI IS
KaleJIbHBIX pPeakiii, (uIbTpoBaibHas Oymara, MPOMBIBAJIKH, CTEKISIHHBIE MPOOUPKH, PE3UHOBBIC
npoOku, (GoHApUKH, HAOOP PEAKTUBOB, CTEKISHHBIC MAJIOYKH, IITATHBBI Ui MPOOUPOK; MEPHHIC
LWIMH]PBI, BODOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHble HuiauHapuueckue (50-100 mi), crynku c
necTukoM, (¢appopoBbie YaIIKH, MUHLETH, (UIBTPHl OyMakHbIE, BaTa, Mapisi, 4acOBbIE CTEKJA,
ANEKTPOIUIUTKH, TaOOPATOpHBIE IITATUBBI, CIHPTOBBIC TOPENIKU, CHHYKH, MPUOOP AJS IMOJIyYeHUs
ra3oB (win npoOUpKa ¢ ra300TBOJHON TPYOKOH), AeprKaTenu g MPOOUPOK, CKISTHKU JIJIsl XpaHEHUS
PEaKTHBOB, pa3JIaTOYHBIC JIOTKU; XuMHUuyeckue crakanbl (50, 100 u 200 mi); mmarenu; MUHICTHI;
TUTEJIbHBIE LIUIIbI; CEKYHIOMEPHI (TaliMepbl), MepHble TPoOupkH (Ha 10-20 M) U MepHbIE KOJIObI
(25, 50, 100 u 200 mur), BogsiHas OaHs (WM TEPMOCTAT), CTEKIISTHHBIC TTAJIOYKH; KOHHYECKUE KOJIOBI
st tTutpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU AJs onpeneneHus pH u cranmgapTHas
MHAMKATOpHAs IIKaJla; YHUBEPCAJIbHBIM UHIUKaTOp; nuneTku Ha 1, 10, 50 mn (unu go3zaropsl Ha 1, 5
u 10 M), OropeTku Ui TUTPOBaHUS, MeaUIMHCKUE mmnpuibl Ha 100—-150 mi, nabopatopHble W/uau
aHaJTUTHYeCcKUe Bechbl, pH-MeTpsl, CymmibHbIHN mKad, 1 Ap. 1adopaTopHOE 000pyI0BaHUE.

3.2. UaopmMannoHHOe o0ecniedeHne peain3anuu MporpaMmbl
[lepeuenb pexoMeHyeMbIX YUeOHBIX U3aHui, HTepHET-pecypcoB, JONOJHUTENBHOM JINTEPATYPHI:
OcHOBHBIC HCTOYHHKH:

1. Xumus qia npodeccuit u crennaabHOCTEH TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO TTpodumeii:
y4eOHUK JJI CTYA. YUpexkaeHui cpen. mpod. oopazosanus. [log penakmueit O.C.I'abpuensina - M.:
W3narensckuit neHTp «Akanemus», 2023 (496 ctp).

JonoHUTEIbHBIC HCTOYHUKH
1. Xumus: 3amaunm W yOpaxKHEeHUs: ydel.mocobue il  CTYA.YUPESKICHUU Cpea.npod.
obpazoBanus/Epoxun F0.M.— M.: U3narensckuii neHTp «Axagemus». 2018(288 ctp).

HNHuTepHer - pecypcsl

www. hemi. wallst. ru (O6pa3zoBaTenbHbBIN CAalT AJI NIKOJIBHUKOB «XUMUS).
www. alhimikov. net (OOpa3oBaTenbHbINA CAUT AJIS IIKOJIBHUKOB).

www. chem. msu. su (31ekTpoHHass OMOINOTEKA TTO XUMHH ).

www. enauki. ru (MHTepHeT-u3laHue s yuurenei «EcTecTBeHHbIE HAYKN).
www. lseptember. ru (MeTogudeckas razera «llepBoe ceHTIOps»).

www. hvsh. ru (kypHas «XUMUS B LIKOJIE).
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www. hij. ru (xKypHan «XuUMUsS 1 KU3HBY).
www. chemistry-chemists. com (371€KTpOHHBII KypHaT «XUMUKHA U XUMHSD»)

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JTUCIIUIIJIMHbI

KOHTpOJ'IB N OLCHKA pPE3yJIbTaTOB 06y‘leHI/I5I OCYHICCTBIIACTCA MPEIIoaaBaTCJIEM B IIPOLIECCE

NPOBEICHUS MPAKTUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOJIHEHHS

00y4aromuMuUCsT WHIAUBHIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMU. Pe3ymbraThl 00ydeHHS

ONpCACIIA0T, YTO 06yqaloumecsl AOJDKHBI 3HATh, IMOHUMATh WU ACMOHCTPUPOBATH IO 3aBCPIICHUU

HU3YUCHUA JUCHUIIIINHBI.

His popmupoBaHUsl, KOHTPOJISI U OICHKH pPE3yJIbTaTOB OCBOCHUS YYCOHOW IUCIUTUIMHBI

UCIIOJIB3YETCSl CHCTEMa OIICHOYHBIX MEpPONPUATUH, MPEICTAaBISIONas COOO0NH KOMIUIEKC Y4eOHBIX
MEPONPUSITHIA, COTIACOBAHHBIX C pe3yibTaTaMu 00yueHust u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (nmpenmetnsie pe3ynbTaTsl o quctuminae) u GI'OC CIIO.

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pesyabtar 00yueHus Trmer OUEHOHHBIX
MeponpusTHi
I | OcHoBHOe conep:xaHue
1 Pa3nes 1. OcHOBBI Popmy:upoBath
0a30Bble MOHATHS H
CTPOEHHs BellecTBa
3aKOHbI XMMHUH
1.1 |[OK 01 CrpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHue atomoB
XUMHUYECKHX 3JIEMEHTOB |(DOPMYIBI COSMHEHUM B |XMMUYECKUX JIEMEHTOB U
Y TIPUPOJIa XUMHUECKOU |COOTBETCTBUU CO MPUPOJIa XUMUYIECKOHN CBSI3H.
CBSI3U CTENEHBIO OKUCIICHUS 2. 3agauM Ha COCTaBIICHUE
XUMUYECKUX DJIEMEHTOB, |XUMHUYECKHX (HopmyI
HCXO0/1sl U3 BaJIEHTHOCTU U |IBYXaTOMHBIX COE€UHEHUN
AIEKTPOOTPUIIATENHHOCTH |(OKCUIOB, CYIb(UIOB, THAPUIOB
U T.11.).
3. 3agaHus HA UCTIOJIL30BAHUE
XUMHUYECKOH CUMBOJIMKHU U
Ha3BaHUW COCMHEHUH IO
HOMEHKJIAType MEXIYHAPOAHOTO
COI03a TEOPETUYECKOUN 1
MPUKIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM IS
COCTABJICHUS] XUMHUYECKUX
(hopmyn TByXaTOMHBIX
COeIMHEHUH (OKCHJIOB,
Cynab(GUI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPTAaHUYECKUX
COCTMHEHHH OTIENHHBIX KJIACCOB
1.2 |OK 01 Ilepunonnueckuii 3ak0H 1| XapaKkTepu30BaTh 1. Tect «Metamnuueckue /
OK 02 tabnumna J{.U. XUMHYECKHE DJIEMEHTH B |HEMETaJJINYECKHUE CBOMCTBA,
MenneneeBa COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATETHHOCTD U
MOJIOKEHUEM B CPOJICTBO K 3JIEKTPOHY
MEPUOINYECKON CUCTEME |XUMHUYECKUX DJIEMEHTOB B
XUMHUYECKUX AJIEMEHTOB  |COOTBETCTBHUE C UX JIEKTPOHHBIM
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OK/IK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenunst

Tunsl oeHOYHBIX
MeponpUusTHI

.. MenneneeBa

CTPOCHUEM U TOJI0KEHHUEM B
MEPUOJUYECKON CUCTEME
XUMHUUYECKUX 3jiemeHnToB J[. 1.
Meunneneensay.

2. IlpakTyeckue 3a1lanus Ha
YCTAHOBJICHUE CBSI3U MEXTY
CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M IEPUOAUYECKUM
N3MEHEHHEM CBOMCTB
XHMHYECKHX IJIEMEHTOB M UX
COCIUHCHHI B COOTBETCTBUHU C
nonoxenueM llepuoanueckoit
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHbIEC
TEOPETUUECKHE 3aJaHusI Ha
XapaKTePHU3ALMNI0 XUMUYECKUX
9JIEMEHTOB: «MeTanyeckue /
HeMeTaJlJINYeCKHUe CBOMCTBA,
3JIEKTPOOTPUIIATEIHLHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHMHYECKHX 3JICMEHTOB B
COOTBETCTBHUE C MX 3JICKTPOHHBIM
CTPOCHUEM U MOJIOKEHHUEM B
IIEPUOINYECKON CUCTEME
XHUMUYECKHUX DJIEMEHTOB

J.1. MenneneeBa»

Pa3zgen 2. XumMmnueckue
peakiuu

XapakTepu3oBaTh THIIBI
XHMHYECKHX peakuui

KonTpoabsnas padora
«CTpoeHue BeunecTBa u
XMMHYeCKHe peaknun»

2.1

OK 01
OK 04

TuIbl XUMHYECKUX
peaxkuuit

CocTaBisTh peakiuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTENBHO-
BOCCTAHOBUTEILHEIC
peakiuu

1. 3amauu Ha cocTaBieHUE
YpaBHEHUU PEaKIUM:

— COEJIMHEHMS, 3aMEIICHNS,
pasnoxeHusi, o0OMeHa,

— OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIH C
HCIIOJIb30BAaHUEM METO/a
3JIEKTPOHHOTO OajaHca.

2. 3agaun Ha pacyeT MaccChl
BEILECTBA WJIH 00bEMA

ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIH 00BEMY
OJIHOTO U3 YYaCTBYIOILIUX B
pEakIuu BEIIECTB; PACYETHI
Macchl (00bEMa, KoHYecTBa
BEIIECTBA) MIPOYKTOB PEaKiuy,
€CJIM OJTHO M3 BEIIECTB UMEET
MIPUMECH

2.2

SJICKTpOJII/ITI/ILIeCKaSI

CocTaBisTh ypaBHEHHUS

1. 3amanus Ha cocTaBiIeHIE

29




OK/IIK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenunst

Tunsl oeHOYHBIX
MeponpUusTHI

JUACCOLMALINA U MOHHBIN
o0meH

XUMHYECKHUX PEAKIINH
HOHHOI'0 0OMeHa ¢
y4acTueM
HEOPTaHMYECKUX BEIIECTB

MOJICKYJISIPHBIX U MOHHBIX
peakuuii ¢ yyacTueM KUCJoT,
OCHOBaHUI U COJICH,
YCTaHOBJICHHE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI

2. JJabopaTopHnas padota "Tumsr
XUMHUYECKHUX peakiuii”

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BellecTB

HcciaenoBarb cTpoeHue u
CBOliCTBa
HEOpPraHu4ecKux
BeleCTB

KonTtpoabsHnas padora
«CBOMCTBa HEOPraHUYECKHUX
BeleCTB)»

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKUX
BEILIECTB

Knaccupunuposars
HEOPraHu4ecKue
BEIIECTBA B COOTBETCTBHUH
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BELIECTB UCXOJIS U3 UX
XUMHYECKON (HOPMYIIbI UITU
COCTABJICHUE XUMHYECKOU
(hopMyIIbI HCXO/I U3 Ha3BaHUS
BEILECTBA 10 MEXIYHAPOIHON
WJIA TPUBUATBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCoOBOM
JI0JIU (MacChl) XMMHUYECKOTO
3JeMeHTa (COeTUHEHHUS ) B
MOJIEKYJIe (CMecH).

3. I[IpakTrueckue 3aJaHus 1Mo
KJIacCu(UKallUK, HOMEHKIIAType U
XUMHYECKUM (popmyrnam
HEOpPraHMYECKUX BEIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHdeckue 3alanus Ha
OIIpEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOMN
CBSI3M U TUIIA KPUCTAJUINYECKOU
pELIETKH

3.2

OK 01
OK 02

DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPraHUYECKHUX
BEIISCTB

YcraHaBauBaTh
3aBUCHUMOCTH (PU3HUKO-
XHUMUYECKHX CBOMCTB
HEOPTraHUYECKHUX BEIIECTB
OT CTPOEHUSI aTOMOB U
MOJICKYJI, a TAK)KE TUTIA
KPUCTAJTMYECKOM
pereTku

1. Tect «OcobeHHOCTH
XHMUYECKHX CBOMCTB OKCUJIOB,
KHCIIOT, OCHOBaHUH, aM(OTEPHBIX
TUJIPOKCHUJIOB U COJIECH».

2. 3ajaHus HAa COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEaKIUI
C YYaCTHEM MPOCTHIX U CIOKHBIX
HEOPTaHUYECKHUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIOB U
aM(OTEPHBIX AIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUM M aM(OTEPHBIX
TUAPOKCHIOB, HEOPTaHUYECKUX
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OK/IK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenunst

Tunsl oeHOYHBIX
MeponpUusTHI

COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MOJYyYEHHUS.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUYECKHE 3alaHus Ha
CBOMCTBA U IIOJIy4YCHUE
HEOPraHUYECKUX BEILECTB

33

OK 01
OK 02
OK 04

Nnentudukanys
HEOPTaHUYECKUX
BEIIECTB

Uccnenosarts
KaueCTBEHHbBIC PEAKIINU
HEOPraHUYECKHUX BEIECTB

1. ITpakTHKO-OpHUEHTUPOBAHHBIEC
3aJIaHUs 110 COCTABIICHUIO
XUMHUYECKHUX PEaKIUi ¢ ydacTHeM
HEOPraHUYeCKUX BEIIECTB,
UCITIOJIB3YEMBIX JJISI UX
UACHTU(DHUKAITIH.
2.JIaboparopnas pabdora:
“Unentuduxanus
HEOPraHWYECKUX BELIECTB’

Pa3nen 4. Ctpoenue u
CBOliCTBa
OPraHUYeCKuX
BellecTB

HccaenoBarb cTpoeHue u
CBOIICTBA OPraHMYeCKHX
BelIECTB

Konrtpoabnas padora
«CTpoeHue U CBOMCTBA
OpraHuYecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTPOCHHE H
HOMEHKJIaTypa
OpPTaHWYECKUX BEIICCTB

Knaccudunuposarts
OpraHMYECKUE BEIIECTBA B
COOTBETCTBHUH C UX
CTpPOEHUEM

1. 3aganus Ha cocTaBlIeHHE
Ha3BaHUM OPraHUYECKUX
COEIMHEHU MO TPUBUAJILHON WIIN
MEKTYHapOIHOMN
CHUCTEMATUYECKON HOMEHKIIATYPE.
2. 3ajaHus Ha COCTaBJIEHUE
IIOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (OpMYyII
OpPraHUYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.

3. 3aaum Ha onpeaeneHue
npocreien GopmyIibl
OpPraHMYECKON MOJIEKYJIbI, UCXOS
13 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHUYEeCKUX
COECTUHEHUN

YcraHnaBauBaTh
3aBUCUMOCTh (PU3HUKO-
XHMUYECKHUX CBOMCTB
OpPTraHWYECKUX BEIIECTB OT
CTPOEHHUS MOJIEKYJT

1. 3aganus Ha cocTaBlIeHHE
YpaBHEHUN XUMHUYECKUX PEaKIui
C YYaCTHEM OPTaHUYECKUX
BEIIECTB HA OCHOBaHUHU UX
COCTaBa U CTPOCHHS.

2. 3agaHusa Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEaKIUH,
WUTIOCTPUPYIOIINX XUMUYECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKINHA U
TEHETUYECKOMN CBSI3U
OPraHMYEeCKHUX BEIIECTB Pa3HBIX
KJIaCCOB.

3. PacueTHble 3a/1a4u 10O
YpaBHEHUSIM PEaKLMi C ydacTHeM
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust N
MepOonpUATHH
OpPraHMYECKUX BEIIECTB.
4. Jlaboparopnas paboTa
“IIpeBparieHust OpraHu4eCKUX
BEILIECTB IIPY HarpeBaHuu"
4.3 |OK 01 Wnentuduxamms HccnenoBats 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE
OK 02 OpPraHWYECKUX BEILIECTB, |KAUECTBEHHBIC PEAKIIMK  |3a/IaHMS IO COCTaBJICHUIO
OK 04 WX 3HAYCHUE U OpPraHUYECKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
IIPUMEHEHUE B OBITOBON |COCTUHEHHI OTAEIBHBIX |OPraHUYeCKUX BEILIECTB, B T.4.
Y TIPOU3BOCTBEHHOMN KJIACCOB HCIIOJIb3YEMBIX JJIS UX
JIeATEIbHOCTH YeJIOBEKa uaeHTU(UKaAIK B OBITY U
IPOMBIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHndecKux
COEIMHEHUH OTJENbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernyeckue n BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHMYecKHe |(aKkTOpoB Ha
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEeKAHUS XHMHYECKHX peakiui
XHMHYECKHX peaKkuuid
5 |OKO01 CKOpOCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBAHHbIC
OK 02 peakiuil. XMMHUYECKOE |BIMSHUE KOHLEHTPAlUl  |TEOPETUYECKUE 3a/IaHUsI HA
paBHOBECHE pearupyonmx BemecTB U |aHanu3 (pakTopoB, BIUSIOMINX Ha
TEMIEPaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKOH
XUMHUYECKHUX PEAKINH peakuuu. [IpakTuko-
XapakTepu3oBaTh OpUEHTUPOBAHHBIE 33aJaHUS HA
BIIMSTHUE U3MEHEHUS IpUMEHeHne npuHuuna Jle-
KOHIEeHTpauuu Bemiects, |lllaTenbe 1ig HaxoXACHUS
peaxkuuu cpeasl U HaIpPaBJICHUS CMEILEHUS
TEMIEpaTypbl HA paBHOBECHS] XUMUYECKON peaKkIuu
CMEIIeHNE XUMUYECKOTO |1 aHaiu3 (aKTOPOB, BIHSIOLINX
paBHOBECHS Ha CMEIlEHNUEe XUMUYECKOTO
paBHOBECHS
6 HccnenoBatb HCTHHHBIE
Pa3nes 6. PacTBopbl  |pacTBOPBI € 321aHHBIMH
XapaKTepUCTHKAMH
6.1 |OK 01 [TonsiTue o pactBopax  |Paznnyars UCTUHHBIE 1. 3aaun Ha NPUTOTOBJICHHE
OK 02 pacTBOpLI pacTBOpPOB.

2. IIpakTHKO-OpHEHTHPOBAHHBIE
pacyeTHbIC 3a1aHUS Ha
JVCIIEPCHBIE CHCTEMBI,
UCTOJIb3yeMble B OBITOBOW U
MIPOU3BOJICTBEHHOM JEATEIBHOCTH
YeJoBeKa
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Ne | OK/IIK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenunst

Tunsl oeHOYHBIX
MeponpUusTHI

6.2 |OK 01

OK 04 pacTBOpPOB

HccnenoBanue cBOMCTB

HccnenoBath Gpu3uko-
XUMHAYECKHE CBOWCTBA
HCTUHHBIX PaCTBOPOB

JlaboparopHast pabota
“IIpuroToBieHue pacTBOPOB”

II | IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COlepPKaHMe (COoePKAHUE TPUKJIIATHOTO MOXYJIs)

7 Pa3pgen 7.

OuenuBath nocJjeacTeus (3amura Keiica (¢ yuerom

0€e30I1aCHOCTH

Xumus B ObITY U OBITOBOM U Oyayuei npogeccuoHaJIbHOM
MPOU3BOACTBECHHOM NMPOU3BOACTBECHHOM AesiTeJIbHOCTH)
eI TeJIbHOCTH JeATEJIbHOCTH Y€JI0BEKA
YeJI0BEeKa C MO3uIHH
3KO0JIOTHY€eCKOI
0e30macHOCTH
OK 01 XuMus B ObITY U OnenuBath nociencteus |Keiic (¢ yuetom Oyaymieit
OK 02 IIPOU3BOJCTBEHHOMN OBITOBOM U npogeccnoHaIbHON
OK 04 JIEATEIIbHOCTHU YeJIOBEKa |(IIPOU3BOICTBEHHOM JEATETLHOCTH)
OK 07 JIeITeIIbHOCTHY YejioBeKa ¢ | Bo3MoKHEBIE TEMBI KEHCOB:
IIK 1.1 no3unuii sxojorndeckoi |1. IloTermnenne kaumara u

BBICBOOOK/ICHHE Ta30BBIX
THJIPATOB CO JIHA OKEaHa.

2. Bynymme marepualibl IS aBua-
, MAIIIMHO- ¥ IPHOOPOCTPOCHHSL.
3. HoBble maTepuaibl ajis
COJIHEUYHBIX OaTapeii.

4. JlekapcTBa Ha OCHOBE
PaCTHTEIHHBIX TIPEIIapaToB

Jluunocmmuoie pes3yibomantbl

Kpumepuu oyenku

Memoowl ouenku

JIP1-12;
JIP 19, JIP 20
JIP 27, JIP 29, JIP 30

1. ITouck u u3BIICUCHUE
HYKHON MH(pOpMAIIH 110
3aJIJaHHOM TeMe B
aIaNITUPOBAHHBIX
HCTOYHUKAX PA3IUYHOTO
THTIA

2. YMeHune co3HaTelIbHO
OpPTaHHU30BBIBATH CBOIO
M03HABATEIHHYIO
JIEATENHHOCTD

3. YMeHue npaBuibHO
W3BJICKATh U IPUMCHSTH
HYKHYIO HHPOPMAITUIO

1. UHTepnperanus pe3yibTaToB
HaOJIOICHUH 32 I TETFHOCTHIO
00yyaroImerocs B poLecce OCBOSHUs
00pa3oBaTesIbHON MPOTrpamMMBbl.

2. CraproBast JMarHOCTHKA MOATOTOBKH
00y4aromuxcs Mo MKOJIbHOMY KypCy
aHIJIMHACKOTO SI3bIKA; BBISIBIICHHE
MOTHUBAIMU K U3YYCHUIO HOBOT'O
MmarepHara.

3. Tekymuit KOHTPOJIb B hopme:

- 3aLIUTHI IPAKTHUECKUX 3aHATHIH;

- KOHTPOJIBHBIX pabOT MO TEMaM
pa3zenoB AMCUUIUINHBL

- TECTUPOBaHUS;

- JoMaIHel paboThl;

- 0T4Y€Ta MO MPOJIETAHHON
BHEAYJAUTOPHOM CaMOCTOSATEIbHOM
pabore
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