TocynapcrBeHHOe 0I0/IZKETHOE MPO(ecCHOHAIBLHOE
obpasoBaTeianHOe yupexnenue Pocrosckoit ob6acTu
«Mu1epoBcKuil Kazaumii KageTcKuil npodecCHoHANBLHBIH TEXHUKYM)»

PABOYAS TIPOT PAMMA
OBIIEOBPA30BATEJIBHOM YYEGHOU
JTINCIUILINHBI
OV/.12 XUMMUA

Ipodeccus:
23.01.08 C.iiecapb 10 peMOHTY CTPOMTEIbHBIX MAIITUH

2024r.



OnoOpena u peKOMeH/I0BaHAa C /: YTBEP)KI[AIO

HeJbI0 NPAKTHYECKOTr0 NPUMEHEHHS 3amecTuTeab MHpeKTOpa M0 OJ]
MeETOAUYEeCKOH KOMHCCH e - ©  E.EcT'onuapopa
00meo0pa3oBaTeJbHbIX IHCHHILIHH L %p i
Tpotokon Ne 01 ot 02.09.2024r. N 02.09.2024r.

Pabouas mporpamma o0611e00pa3oBaTelbHON YYeOHOH NUCHUILIAHEL «XHMHSD)
‘pa3paboTaHa Ha OCHOBE (elepallbHOTO TOCYJapCTBEHHOTO 00pa30oBaTENbHOTO
cTaHmapTa cpemHero obmiero obpazosanus (manee — ®I'OC COO), yTBEPKIECHHOIO
npukazoM MuHoOpHayku Poccum ot 17.05.2012r. Ne 413 (¢ BHECEHHBIMH
msmenenusmMu ([Ipukas ot 12 aprycra 2022 roma Ne732) , mpuMepHoOi paGodeit
nporpaMMbl  o0meoOpa3oBaTelbHOW  AUCHUIUIMHBI ~ «XHMHS»,  OJ0OpEHHOMH
nenarorudeckum cosetom @I'bOY IIO UPIIO (ITpotokon Ne 13 ot 29.09.2022r.),
yTBEP)KIeHHOH Ha 3acenanuu CoBeTa o OIeHKe COAEepKaHUS U KadyeCcTBa MPUMEPHBIX
pabounx mporpamm 001Ie00pa30BaTEIFHOTO W CONUATBHO-TYMaHUTAPHOI'O IIUKIIOB
CITIO (Ilpotokom Ne 14 ot 30.11.2022r.) c¢ yuerom ®I'OC cpennero
npocdeccruoHanbHOro obpazoanus mo mnpodeccun 23.01.08 Caecaps mo peMoHTYy
crpoutesbHbIX MamuH ([Tpuka3z Munob6paayku P® ot 26 aBrycra 2022 r. Ne 774) u
BHECEHHBIX u3MeHenui (ITpukas Ne 464 Munnpocsemenus PO ot 03.07.2024r. «O

BHecenuu uaMmeHeHud B ®I'OC CIIO»).

Oprannzanus paspabdoruuk: [ocymapcTBeHHOe OroKeTHOE MpodecCHOHATEHOE
obOpazoBatenbHOe yupexnaeHue PoctoBckolt obmactu «MuIEpOBCKUN —Kazadyuid

KaJIeTCKUAW MPOPECCUOHANBHBIA TEXHUKYM.

Pazpaborunx: Ilymxapesa C. W. n1npemomaBarens  XUMHUM  BBICHIEH
KBJTU(HUKAIIMOHHON KaTerOpUU TOCYJapCTBEHHOTO OIOHKETHOrO 00pa30oBaTEeIBHOTO
yapexneHus PoctoBckoiét  oOmactm  «MMIIIEpOBCKHM — Kazayud . KaAeTCKHM

podecCHOHANBHBINA TEXHUKYM.
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1. OBIIAST XAPAKTEPUCTUKA ITPUMEPHOI PABOYEM TTPOI' PAMMBI
OBIEOBPA3OBATEJILHOM JUCHUATIMHBI «XUMMSH
1.1. MecTo TMCUMILUIMHBI B CTPYKTYpPE OCHOBHOM NMpogdeccHoHATLHOM
o0pa3oBaTe/ibHOI NPOrpaMMBblI
OobmeoOpa3oBaTenbHas — AUCHMIUIMHA — «XUMHS»  H3ydaeTcss Ha 0a30BOM  ypoOBHE B
o01reo0pa3oBaTeIbHOM IIMKJIE y4eOHOro IlaHa OCHOBHOM MpodeccnoHanbHOi 00pa3oBaTeNbHON U
ABIIIETCSl 0053aTeIbHON YacThio 00I111e00pa30BaTENbHOIO IIMKIa O0pa30BaTEIbHOM NPOrpaMMbl B
cootBercTBUU ¢ OI'OC mpodeccuun 23.01.08 Crecapb 10 peMOHTY CTPOUTEIIHHBIX MAIITHH.

Tpya0eMKOCTh TUCIUILIMHBI «XUMHsD» Ha 0a30BOM YPOBHE COCTaBIISIET 72 4aca, U3 KOTOphIX 64 yaca -
0a30BbIii MOMY/Ib (6 pa3aenoB) U 8§ YacoB - MPUKIAIHOW MOy (1 pa3zjen), BKIIOUYAIOMUNA TTPAKTHKO-
OpHUeHTHpOBaHHOE conepkanue npodeccun 23.01.08 Crecaps o peMOHTY CTPOUTEIIHHBIX MAIIIHH.

[IpuknanHoit Monynb BKJIOYaeT OAuH pazaen. Pazmen 7 «Xumus B ObITY U MPOU3BOACTBEHHOM
NESTEIIbHOCTH 4YeJIOBEKa» peau3yeTcsi Ha Marephalieé KeilcoB, CBS3aHHBIX C OSKOJOTHYECKOMH
0e30MacHOCThI0 M OLIEHKON MOCTEACTBUNA OBITOBOWM M NMPOU3BOJICTBEHHOM NEATENbHOCTH Oymyliei
npodeccuoHaNbHOM IEeATEIHHOCTH 00yYatOIIXCA.

[Tepuon oOyueHus U pacipeeleHe 0 CEMeCTpaM ONpPeAETICHbI ¢ YU€TOM JIOTUKH (POPMUPOBAHUS
MPEIMETHBIX PEe3yabTaTOB, OOIIKUX U MPO(GECCHOHATBHBIX KOMIIETECHIINM, MEKIPEIMETHBIX CBA3CH C
IPYTMMH JUCHUILUTMHAMHE 00I111€00pa30BaTEIbHOTO M 001enpo(heCCHOHATBLHOTO UKIOB Y4eOHOTO
wiana B coorBerctBuu ¢ ®I'OC mo mpodeccun 23.01.08 Cnecapp MmO PEeMOHTY CTPOUTEIbHBIX
MaIlIHH.

1.2. le/m u IaHUpyeMble Pe3y/IbTATHI OCBOCHUS! TUCIMILTHHbI
1.2.1. lleau 1 3aga4u AU CHUILIHHBI
@DopMUpOBaHHE Yy CTYAEHTOB IPEICTABICHUS O XMUMHYECKOW COCTABIISIOIICH €CTECTBEHHO-HAYYHOM
KapTHHBI MHpa KAaK OCHOBBI TPUHSATHS PEIICHWH B >KU3HCHHBIX M IPOM3BOJICTBCHHBIX CHTYAIIUSX,
OTBETCTBEHHOT'O TTOBEICHUS B IPUPOIHOM CpE/IE.

3agaun AUCHHUILIMHEL:

1) chopmupoBaTh MoHUMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUUECKHX TIPOIECCOB U SABIEHMI
B OKpYXalolenl cpefe, 1eTOCTHOM HaydyHOW KapTHHBI MHUPA, B3aUMOCBS3U W B3aUMO3aBUCHMOCTH
€CTECTBEHHBIX HAYK;

2) Pa3BUTb YMCHUS COCTABJIATH (I)OpMy.]'IBI HCOPTaHNYCCKUX U OPraHUYCCKHUX BCIICCTB, YPABHCHUA
XUMHUYCCKHUX peaKuHﬁ, OOBSICHATh UX CMBICJI, HWHTCPHPETUPOBATL PE3YJIbTATbI XUMHWYCCKUX
SKCIICPUMCHTOB,

3) cOpMHPOBATh HABBIKM NPOBEACHUS MPOCTEHININX XHUMHUYECKHX 3KCIIEPHUMEHTAIbHBIX
UCCIICIOBAHHI C COOJIIOJICHHEM IpaBHJI OE30MacHOr0 OOpalleHHs C BEIIeCTBAMH H JIAOOPATOPHBIM
o0opynoBaHuEM;

4) pasBUTh yMEHMS WCIONB30BaTh MH(POPMAIMIO XHUMHUYECKOTO XapaKTepa M3 pPasIHdHBIX
HUCTOYHUKOB;

5) chopmupoBaTh yMeHHs MPOTHO3MPOBATH MOCHEACTBUA CBOEH MEATEIBHOCTH M XHMHYECKHX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOIIECCOB;

6) cdopmupoBaTh MOHUMaHME 3HAYMMOCTH JOCTIKEHHH XMMHYECKOM HAYKH M TEXHOJOTMH s
Pa3BUTHSI COLIMAIBHOM U POU3BOJCTBEHHOMU cep.



1.2.2. Ilnanupyemsbie pe3ysibTaThl OCBOEHHS 00111e00pazoBaTenbHON muciuiuinHbl B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC CO0

MO03HABATEJbHBIMH JIE/iCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:
CaMOCTOSITENILHO (bopMyapoBaTh 51
aKTyaJIM3UpOBaTh MpPOONIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIMBaTh CYLIECTBEHHBIM MPHU3HAK WU
OCHOBAHMSI JUII CPAaBHEHUs, KJIACCUPUKAIMH U
00001IeHHS;

- ONpENeNsiTh IENU JESTeTbHOCTH,
napamMeTpbl U KPUTEPUU UX JIOCTUKECHUS;
- BBIABJIATH 3aKOHOMCPHOCTH W IIPOTUBOPECYHSA B
paccMaTpUBaEMbIX SIBJICHUSX;

3aJ1aBaTh

Koa n IlnanupyemMblie pe3yibTaThbl OCBOCHUS U CIHHILIHHBI

HauMeHOBaHMe T >

dopMUpyeMbiIX Oo0mue JAucuunianHapHbie

KOMITeTeHIUIH

OKOI. B yacTH TPpYy10BOro BOCIUTAHMSA: BIAQJETh CHCTEMOM XUMHUYECKUMX 3HAHMH, KOTOpas  BKJIIOYACT:
Bri6upars - TOTOBHOCTh K TpPYAy, OCO3HAaHHE IIEHHOCTH |OCHOBOITOJIATAIONIME TOHATHS (XMUMHUYECKHH 3JIEMEHT, aToM, DJICKTPOHHAs
CHOCOOBI MacTepcTBa, TPyAOIto0ue; 00o0s0uKa aToma, S5-, p-, C- SJIEKTPOHHBIC OPOUTAIA ATOMOB, HOH, MOJIEKYJIa,
peleHusi 3a1a4  [TOTOBHOCTh K~ AKTHMBHOM  JCSTEIBHOCTH BJICHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCICHHS, XWMHUYECKas
npoecCHOHANTL | TEXHOJIOTMUYECKOM M COIIMAIbHOM HANPaBICHHOCTH, |CBS3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA OOBEM, YIJICPOIHBINA CKEJIET,
HOM CHOCOOHOCTh ~ MHHMILIMMPOBATh, IUIAHUPOBATh U |(YHKIHMOHAJBHAS IPYIINa, paJuKall, H30MEpHsl, H30MePbl, TOMOJIOTHUECKUH P,
JICITCIILHOCTH CaMOCTOSITESTHHO BBIMOJTHSTH TAKYIO IS TEIBHOCTB; TOMOJIOTH, YIJIEBOAOPOJbI, KHUCIOPOJA- M a30TCOJIEPKAINE COEAMHEHUS,
MPUMEHHUTEIBHO |- HHTEPEC K Pa3IMIHbIM chepaM MpodecCHOHATBHOM OMONOTMYECKM AaKTHBHBIE BeIIeCTBa (YIJIEBOMBI, XKHUPBI, OENKH), MOHOMED,
K pa3JIMYHbIM JIeSTCIIEHOCTH, MOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIC  COCIUHEHHS,
KOHTEKCTaM OsiaeHue  yHMBEPCAIBHBIMH  Y4eOHBIMU KPUCTAUTMYECKAs PEIIeTKA, THIbI XUMHUYECKHUX pPEaKIuid (OKHCIUTEIhHO-

BOCCTAaHOBUTEJIBHBIC, K30-H SHIOTEPMHUUECKHUE, PEaKI[MU HOHHOTO OOMEHa),
PacTBOP, JIEKTPOJIUTHBI, HEIIEKTPOJIUTHI, JIEKTPOIUTHIECKAs TUCCOLIMALINS,
OKHCJIMUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKON PEAKIINU, XUMUYECKOE
paBHOBECHE), TCOPUU U 3aKOHBI (TEOPHsI XMMUYECKOTO CTPOSHHUSI OPTaHUIECKUX
BemiectB A.M. bymiepoBa, TeopHs 3NEKTPOJMTHUYECKOM IMCCOLMALINHY,
nepuonuueckuid 3akoH JI.M. MeHneneeBa, 3aKOH COXpaHEHUS MAacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3bIK XUMHUH, (DaKTOJIOTUIECKUE CBEJICHUS O
CBOICTBAX, COCTaBe, MOJYYCHUH U 0€30IaCHOM HCIIOJIb30BAHNU BaKHEHIIIHX
HEOPTaHWYECKUX W OPTraHWYECKUX BEIIECTB B OBITY M TMPAKTHUYECKOU
JIESITETbHOCTH YEJIOBEKA;

- YMETb BBISIBJIATH XapaKTEPHbIE MPU3HAKU U B3AUMOCBSI3b U3YUYEHHBIX MOHSATHUH,
MIPUMEHSATH COOTBETCTBYIOIIME MOHATHUS IPU ONMUCAHUU CTPOEHUS U CBOMCTB

1 Yka3bIBarOTCs IMYHOCTHBIEC M MeTanpenMeTHblie pe3ynbTarhl u3 @I'OC CO0 (B mocnenneit pegakmuu ot 12.08.2022) B orrmaronsHOM Gopme, popmupyembie
00111e00pa30BaTeNbHON TUCITUTUTMHON

2

I[I/ICI_II/IHJ'II/IHapHBIC (HpC,Z[MCTHLIe) PE3YyIbTAaThl YKA3bIBAKOTCS B COOTBETCTBUU C METOAUKOM npenoaaBaHusd JUCHUITIIMHBL




- BHOCUTbH KOPPEKTUBHI B JICSITEIBHOCTD, OLICHUBATD
COOTBETCTBUE PE3YIbTATOB LEJSIM, OLIEHUBATh PUCKU
MOCJICACTBUI I€ATCILHOCTH;

- pa3BUBATh KPEATUBHOE MBIILJICHUE [TPU PEILICHUU
YKU3HEHHBIX TIPOOIJIeM

6) 6a3oBbIe HCCIIET0BATEIHLCKUE IeHCTBHUS:

- BJIaJICTh HAaBbIKAMHU YUE€OHO-UCCIICA0BATEIBCKON U
npo0Jem;

- BBIABIITH TPUYUHHO-CIICACTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/1a4y, BbIIBUTATh TUIIOTE3Y €€
PpElLIeHNS], HAXOIUTh aprYMEHTBI IS TOKA3aTeNTbCTBA
CBOMX YTBEP)KICHUM, 3aJaBaTb MapaMeTpbl U
KPUTEPHUU PEILICHHUS;

- AQHAJIU3UPOBATH IOJYYEHHBIE B XOJI€ PELICHUS
3a[laud  Pe3yJbTaThl, KPUTUYECKA OILIEHUBATh WX
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh WU3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETb [IEPEHOCUTH 3HAHUS B IO3HABATEIbHYIO U
MIPAKTUYECKYIO 00JIaCTH JKU3HEICATEIbHOCTH,

- yYMETb HWHTEIPUPOBaTh 3HAHHUS W3 Pa3HBIX
MpEeAMETHBIX 00J1acTel;

- BBIJIBUTaTh HOBBIE UJIEH, TIPEJUIararb OpUrMHAJIbHbIC
MOJAXO/bI U PEIICHHUS;

- CITIOCOOHOCTH UX HUCIIOJIb30BAHMUS B
ITO3HABATEIBHOW M COLMAIHOM MTPAKTUKE

HCOPTaHUYCCKUX U OPraHNvYCCKUX BCIICCTB U UX HpeBpameHHﬁ; BBISIBJISATH
B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATHUAMHU U MIPEACTABICHUAMHU IPYTUX
CCTCCTBCHHOHAYYHLIX TPCAMCETOB;

YMETh  HCIIOJIb30BATh HAaWMEHOBAHUS XMMHUYECKUX  COEIMHEHUH
MEXITYHAPOJIHOIO COK03a TEOPETUUECKOM U ITPUKIIATHOW XUMHUU U TPUBUAIIbHBIE
Ha3BaHUS BAKHEHMIIMX BELIECTB (ITWJICH, alleTWJIeH, MIMUEpPHH, (EHOI,
dopmanbaeru, yKCycHas KUCIOTa, TIUIMH, YTapHbIi ra3, yriaeKUCIbIi ras3,
aMMHUaK, raiieHasi U3BeCTh, HerallleHas U3BeCcTb, MUThEBAs COa U JPYTUXx),
COCTaBJIATH (bOI)My.HI)I HCOPraHNn4YCCKUX U OPraHnvdCCKUX BCIICCTB, YPABHCHUA
XUMHUYECKUX PeaKIUi, OOBSICHATh UX CMBICH; MOATBEPKIATh XapaKTEePHbIE
XUMHYECKHE CBOMCTBA BCHICCTB COOTBCTCTBYIOIIMMU JSKCICPUMCHTAMU H
3aMUCsIMU YPABHEHUI XUMUUYECKUX PEaKIIMii;

- YMCTb YCTAaHABJIMBATH MPUHAMJIC)KHOCTh HM3YUCHHBIX HCOPraHMYCCKUX U
OpPraHWYECKUX BEILECTB K ONPEJCICHHBIM KJIACCaM U IPYIIaM COCAUHEHUN,
XapaKTepu3oBaTb MX COCTaB U BayKHEHIITIEC CBOfICTBa; OIIPCACIIATE BUIBI
XMMHUYECKUX CBsI3el (KOBaJleHTHAas, HIOHHAs, MEeTa/LTnYecKasi, BOJOPOIHAs),
THUIIbI KPUCTAJUIMYCCKUX PCIICTOK BCIICCTB, KJIaCCI/I(i)I/IIII/IPOBaTI) XUMHNYECKUEC
peakuuu;

chopMUpOBaTh  MPEACTABICHHS: O XHUMHUYECKOM  COCTaBJISIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MHUpPA, POJIM XMMHUU B TIO3HAHUU SIBJICHUN
npupospl, B (OPMHUPOBAHMM MBIIUICHUS M KYJIBTYPbl JIMUHOCTH, €€
(GyHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOAUMOM JIJIs1 pelIeHHs] TPAKTUIECKUX
3a]1a4 1 HKOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3/I0POBBIO U
IIPUPOJHON Cpene;

- YMETb IPOBOJUTH PACUCTBI 110 XMUMHUYCCKHUM Q)opMynaM U YpaBHCHUAM
XAMUYECKHX pEaKIWid ¢ HCIONb30BaHHMEM  (U3WYECKUX  BEIHYUH,
XapaKTepHU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEILECTBA; HCHOIb30BAThH
CUCTEMHBIC XUMHWYCCKWEC 3HAHUA I TPUHATHA peIHeHI/Iﬁ B KOHKPCTHBIX
JKU3HEHHBIX CUTYalUsIX, CBA3AHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

0KO02.
Hcnons3oBare
COBPEMEHHBIE

B 00s1acTH ICHHOCTH HAY4YHOT0 TIO3HAHMS:
c(pOpMUPOBAHHOCTb MHUPOBO33PEHHS,

COOTBCTCTBYIOLICTO COBpPCMCHHOMY YPOBHIO

- YMCTh IUTaHUPOBATH U BLITIOJIHATH XUMHYECKUM 9KCIICPUMCHT (HpCBpa]J_ICHI/Iﬂ
OPraHN4YCCKUX BEUICCTB P HArPCBAHUH, ITOJTYYCHNEC STUIICHA U U3YYCHUEC CTO
CBOI>'ICTB, Ka4YCCTBCHHBIC PCAKIIUU HA AJIbACTUABI, KpaXMaJl, YKCYCHYIO KUCJIOTY,



cpeacTsa
TIOUCKA,
aHaIM3a u
WHTEpIPETaIN
uH(pOpMALIH 1
MH(OPMAITMOHH
BIETEXHOJIOTHU

JJIA
BBIINIOJIHCHHU A
3aga4

poeCCUOHATTH
HOWU
JeSITEITBHOCTH

pa3BUTHS HAyKd M OOIIECTBCHHOW TPAKTHKH,
OCHOBaHHOI'O Ha Jaore KYJIBTYP,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEPIIEHCTBOBAHUE SA3bIKOBOM M YU TATEIBCKOMU
JIFOJIBMU U TTIO3HAHUS MUDPA;

- OCO3HaHHE IIEHHOCTH HAy4YHOW JESITEIbHOCTH,
HCCIIEIOBATEIILCKYIO AEATENBHOCTh HHNBHUYIIbHO
U B TpYyIIE;

OsJ1agenne YHUBEPCAIBLHBIMHA
NMO3HABATEJIbHBIMU I€HCTBUAMM:
B) pabora ¢ ungopmaumei:

- BIIQJICTh HaBBIKAMU TIOJTy4eHUsT HH(OPMALIUU U3
HWCTOYHUKOB  pa3HbIX THIIOB, CaMOCTOSITEILHO
OCYIIECTBIISATh TIOUCK, aHAIN3, CHCTEMATH3aIUIO U
UHTEpHpeTalnio HHPOpMAIIK PA3TUYHBIX BUJOB U
(dhopM TIpeICTaBICHHUS,

- CO3/IaBaTh TEKCTHI B PA3IMUYHBIX (JOPMATax C yueToM
Ha3Ha4YeHUS MHGOPMAITUH U 1IEJIEBOU ayAUTOPHUH,
BBIOMpast ONTUMAIEHYIO JOPMY MPEACTABICHUS U

Y4eOHbIMH

BU3YyaJu3aluy;
OLICHUBATh  JIOCTOBEPHOCTb, JIETUTUMHOCTD
uHpopMaIMK, €€ COOTBETCTBHE TPABOBBIM U

MOPaIbHO-ITHYECKUM HOPMaM;
- HCIOJB30BaTh CpelCTBA WHGOPMAIIMOHHBIX U
KOMMYHHMKAIITMOHHBIX TEXHOJIOTHA B  PELICHUU
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX u
OpraHW3allMOHHBIX  3ada4 C  COONIOJICHHEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH OE30MaCHOCTH,
THTHEHBI, pecypcocOepekeHusl, TMPaBOBBIX U
OTHYECKUX  HOPM, HOPM  HH(POPMAIMOHHON
0€30I1aCHOCTH;

JieHaTypanus OeJIKOB IIPU HarPEeBaHHUH, LIBETHBIC PEAKLIUH OEIKOB; TPOBOAUTH
peakiMd HMOHHOrO OOMeHa, OHpeneNsTb CpeAay BOAHBIX PacTBOPOB,
KaueCTBEHHBIE PEAKIMU Ha CyJb(]aT-, KapOOHAT- M XJIOPU/I-aHUOHBI, Ha KATHOH
aMMOHHUSI; pelarh SKCIEPUMEHTATIbHBIC 337aud 1o Temam "Meramisl" u
"Hemerambl'") B COOTBETCTBUHU C IpPaBHJIAMM TEXHHKH O€30MAaCHOCTH TpHU
0OpalIeHnu ¢ BEIIeCTBAMHU U Ja00paTOpHbIM 000PYAOBAaHUEM; MPE/ICTABIISATh
pe3ysIbTaThl XUMHUYECKOTO JKCIepUMEHTa B (hOpMe 3amHcCH ypaBHEHUM
COOTBETCTBYIOIIMX peakuuil U (OpMyIupoBaTh BBIBOJBI HAa OCHOBE 3TUX
pe3yJIbTaToB;

- YMETh aHAIM3UPOBATh XUMHUECKYIO HHPOPMAIIHIO, TOTy4aeMyIO U3 Pa3HbIX
MCTOYHHUKOB (CpPeICTB MaccoBOi nHpopmarmu, cetb IHTepHET 1 1pyrue);

- BJIaJIETh OCHOBHBIMH METOAAMHU HayYHOT'O TIO3HAHHMSI BEIIECTB U XUMHUYECKUX
SIBJICHHH (HaOJI0JICHHE, U3MEPEHHE, SKCTIEPUMEHT, MOICTTUPOBAHNUE);

- yMeTh MPOBOAUTH pacueThl MO XUMHUYECKUM (POpMylnaM U YypaBHEHUSIM
XUMHMYECKMX peakUuil ¢ HCIOJIb30BaHUEM  (PU3UYECKHX  BEJIMYUH,
XapaKTEePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: MacChl, 00beMa
(HOpMallbHBIE  YCJIOBHSI) Tra30B, KOJIMYECTBAa BELIECTBA; MCIIOIb30BATh
CHCTEMHBIE XMMUYECKUE 3HAHMS JJIsl TNPUHATHA DPELICHUH B KOHKDPETHBIX
YKU3HEHHBIX CUTYAIMsX, CBI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHHEM



- BJIaJICTh HABBIKAMH PACITO3HABAHUS U 3aIIIATHI
uH(popMaIu, HHOOPMAITMOHHOHN 6€30MacHOCTH
JMYHOCTH;

0KO04.
OddexTuBHO
B3aMMOJICHCTBO
BarThb U paboTarh
B KOJUTCKTUBE U
KOMaH/1e

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOIIPEJIETICHHUIO;

-OBJIaJICHUE HAaBbIKaMU Y4eOHO-HCCIIEI0BATEIBCKOM,
MPOEKTHOM U COUMAIILHOM JIESITEbHOCTH;
OsiajieHHe yHMBEPCATLHBIMM KOMMYHUKATUBHBIMHA
AefCTBUAMU:

0) coBMecTHasl 1eATeJIbHOCTD:

- TMOHMUMaThb W WCHOJb30BATh IPEUMYIIECTBA
KOMaHHOW 1 UHIMBHUyaJIbHON PaOOTHI;

- TMPUHAMATh 1EJIM COBMECTHOM JESITEIbHOCTH,
OpraHMU30BbIBaTh U KOOPAWHUPOBATH JACHCTBUS I10 €€
JOCTIDKGHHMIO:  COCTaBIIITh  IUTAH  JICHCTBUM,
pacnpenesnsiTh poJii C y4e€TOM MHEHUH YYaCTHUKOB
00CYKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BHITMOIHATH paboTy B YCIOBHUIX
peabHOTO, BUPTYAJbHOTO M KOMOMHHUPOBAHHOTO
B3aUMOJCICTBUS;

OCYIIECTBIIATh  TMO3UTUBHOE  CTPATETUYECKOE
MOBEJCHUE B PA3JIMUYHBIX CUTYALUsX, HPOSBISTH
TBOPYECTBO M BOOOPaKEHNE, OBITH HMHUITMATHBHBIM
OniageHne YHHUBEPCAJIbHBIMH PeryJIsiTUBHBIMU
AefCTBUSIMU:

r) NPpUHATHE ce0s M APYTUX JI0dei:

- MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JTFOACH
TIPY AHAITU3E PE3YIBTATOB JIESITEILHOCTH;

- IPU3HABATh CBOE TIPABO U MPABO JAPYIHX JIFOACH Ha
OIIIMOKH,

- pa3BUBAaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMU
JIPYroro 4ejJ0BeKa;

- YMETh IJIAHUPOBATh U BBIIOJIHITH XUMUYECKUI SKCIIEPUMEHT (IIpEBpalLECHHS
OpraHMYeCcKUX BELIECTB IIPU HarpeBaHHH, ITOJIY4YE€HHE 3TUIICHA U U3y4YEHHE €T
CBOMCTB, KQUECTBEHHbIE PEAKIMH Ha AJIbAETHU/IbI, KpaxMall, yKCYCHYIO KHCIIOTY;
JieHaTypanys OeJIKOB IIPU HarpeBaHUH, LIBETHBIC PEAKLIUK OEIKOB; IPOBOJUTH
peakuuy HMOHHOTO OOMEHa, OINpeNelsTh CpeAy BOJHBIX pacTBOPOB,
KaueCTBEHHBIE PEaKI11 Ha Cyib(]aT-, KapOOHAT- U XJIOPU/I-AHUOHBI, Ha KATHOH
aMMOHUSI, pelllaTh S3KCIEpUMEHTalbHbIE 3aJaud 1o TemMaMm "Mertauisl" u
"Hemetayuibl'") B COOTBETCTBUM C IpaBUJIAMM TEXHUKHM O€30MAaCHOCTH HpHU
O0pallleHNH ¢ BELECTBAMU U JIAOOPATOPHBIM 000PYI0BAHUEM; IIPECTABIIATH
pe3ysbTaThl XMMHUYECKOTO JKCIEepUMEHTa B (hopMe 3alMcH ypaBHEHUM
COOTBETCTBYIOIIMX peakuuil U (OpMyJIMpOBaTh BBIBOJbI HAa OCHOBE ITUX
pE3yJIBTAaTOB




0KO07. B o0s1acTH 3K0/1I0TTY€CKOT0 BOCTIMTAHMS: chopMHpOBaTh TPEACTABJICHUS: O XUMHYECKOH  COCTaBIISIOIICH
ConetictBoBarh |- c(hOPMHPOBAHHOCTH SKOJOTMYECKOW KYIBTYPhI,  (€CTECTBEHHOHAYYHOM KapTHHBI MHUpA, PO XUMHUHM B TIO3HAHUU SIBJICHUUN
COXpaHEHUIO MMOHUMAHUE BIMSHUS COIHATBHO-)KOHOMUYECKUX  [MPHPOABI, B (OPMUPOBAHMM MBIIUICHHS W KYJAbTYphl JIMYHOCTH, €€
OKpY>Karolen TIPOLIECCOB HA COCTOSTHUE MTPUPOTHOM U COLHATBHOMN (YHKIIMOHATILHOM IPaMOTHOCTH, HEOOXOAUMOM /17151 pelIeHUs] TPAKTUYECKUX
Cpenpl, Cpenpl, OCO3HAaHHME TJIOOABHOTO  XapakTepa (33134 U HKOJOTHYECKU 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO U
pecypcocOepexk  |IKOJIOTUYECKUX MPOoOIeM; MIPUPOIHOM cperie;

EHHUIO, - IUIAaHUPOBAaHME U OCYILIECTBIECHUE ACHCTBUHA B - YMETh COOJIIOIaTh MPaBHIa SKOJIOTUYECKH eJIeCO00pPa3HOr0 OBEJICHUS B
MPUMEHSITh OKpY)Kalollleil cpele Ha OCHOBE 3HAHUS Iiesiei OBITY U TPYAOBOI1 1€ATEIHHOCTH B IIEJIIX COXPAHEHUSI CBOETO 3/10POBbS U
3HaHUA 00 YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA; OKpY KaroILe! ITPUPOAHON CPEIbl;, YYUTHIBATH OIIACHOCTH BO3/ICHCTBHUS HA KUBBIC
W3MEHEHUU aKTUBHOE HENPUATHE ACUCTBHIA, MPHUHOCSIIUX BPEJ]  |OpraHU3MbI ONPEIENICHHBIX BELIECTB, IOHUMAsk CMBICIT IOKa3aTesl peIeTbHOM
KJIuMarTa, OKpY’Karollen cpejie; JOTTYCTUMOM KOHLIEHTPAIUU

TIPUHIIMITBI - yMEHHE [POTHO3UPOBATH HEOIATONPUSITHHIC

OepexXITMBOTO 9KOJIOTUYECKUE TIOCIE/ICTBUS MPEANPUHUMAEMBIX

MIPOU3BO/ICTBA, NEHCTBHI, PEIOTBPALLATh UX;

3¢ HeKTHBHO - PacCIIMpPEHUE OIbITA IETETBHOCTH SKOJIOTMYECKOM

NefiCTBOBATh B HaIpPaBJIEHHOCTH;

YpEe3BBIUAHHBIX |- OBJIAJCHHE HABBIKAMHU YIEOHO-MCCIIEIOBATEIBCKOM,

CUTYaLUSIX MIPOEKTHOM M COLIUATILHOM AESITEIbHOCTH;

IIK 2.1. Tpakmuueckuii onvim: - BIAJACTh CUCTEMOM XMMHUUYECKHUX 3HAHUMN (XMMHYECKUHN DJIEMEHT,
Omnpenensrtsb - cocTaBlieHus (HOpMaTM30BaHHBIX OMUCAHUN aTOM, UOH, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD,
TEXHUYECKOE pelIeHN TOCTAaBIECHHBIX 3a/1a4B COOTBETCTBHUHU C (GyHKIIMOHATBHAS TPYIITA, paAUKal, U30MEPHsl, ©30MEpbl, MOHOMED,
COCTOSTHUE TpeboBanusMu T3; MOJIUMED, CTPYKTYPHOE 3BEHO,KPUCTAIINYECKAs PEIIeTKA, THUIIbI
CHCTEM, - pa3paboTKH aIrOpUTMOB PEIICHUS XUMHUYECKUX PEaKLUd, pacTBOP, ANEKTPOIUTHI, HEIJEKTPOJIUTHI,
arperaros, MOCTaBJIEHHBIX 33/1a4 B COOTBETCTBUU C ANEKTPOIIUTUYECKAS TUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTEID,

y3J10B, TpHOOPOB
aBTOMOOMIIEH 1
CTPOUTEIBHBIX
MaIlH, JJIsI
COXpaHEHHSI
paboTocroco6HO
cTH,
NpeAYNPEKIACHU
s OTKA30B 1
HEUCIIPABHOCTEH.

TpeboBanusimu T3;

Ymenus:

- HCTIOJIH30BATh METO/IBI H IPUEMBI

dbopmanuzanum 3anag;

- CTOJIB30BATh METO/IbI U IPUEMBI

ITOPUTMHU3ALUH TOCTABJIEHHBIX 3a/1a4;
HCTIOJIB30BATH MTPOTPAMMHBIE TIPOTYKTHIIIS
rpauuecKoro 0TOOpakeHus alrOPUTMOB;

CKOPOCTh XUMHUYECKOU PEaKINi, XUMUIECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI, 3aKOHOMEPHOCTH, CHMBOJIUYECKUH SI3BIK XUMHH,
(hakToNOrMUeCcKre CBEACHHS O CBOMCTBAX, COCTABE,MTOTYyUYECHUH H
0€301acHOM MCIOJIb30BaHUN BAKHEUIIINX HEOPTAHUIECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON AESITETbHOCTU
YEJIOBEKA;

YMEHHE pellaTh NPaKTUKO-OPUEHTHPOBAHHbBIE TEOPETUYECKUE 3aJaHHs] Ha
CBOWCTBa, COCTaB, MOJIy4eHHE 1 0€30TacCHOE MPUMEHEHHUE BEIIECTB B
MPaKTUYECKON ACSITETbHOCTH.




IK 2.2.
[Ipumensars
pazuyHbIe
METO/IBI,
CTIIOCOOBI
MpUEMbI COOPKHU
nepeJ CBapkou u
CBapKH
AJIEMEHTOB
KOHCTPYKIIUU
aBTOMOOWIICH U
CTPOUTEIBLHBIX
MalIWH, C
COXpaHEHUEM
AKCILTyaTalMOHH
BIX CBOMCTB.
IIK 2.3.
BrimonHsaTh
TEXHUYECKYIO
MOATOTOBKY
CBapOYHOTO
MIPOU3BO/ICTBA
repeJ CBapKou
3JIEMEHTOB
KOHCTPYKIIUN
aBTOMOOMIIEH 1
CTPOUTENBHBIX
MaIIiH ITPU
peMoHTe, A
Ka4eCTBEHHOTO
BBITIOJTHEHHUSI
CBapOYHBIX
pa0or.

Ilpakmuueckuii onvim:

BBISIBJICHHE TIEPBOHAYANLHBIX TPEOOBAHMIA

3aKa34MKa;

Ymenus:

MIPUMEHSATHh METO/IbI aHATIN3a TPEOOBAHMIA.

3namo:

- HOMEHKJIATYpPy OCHOBHBIX

JeTaney 1 MEeXaHW3MOB,

0a30BbIX HECYIIMX KOHCTPYKIIUA;

- TpeOOBaHMS OXPAHBI TPY/Ia, TOKAPHOM,

IIPOMBILUIEHHON, YKOJIOTMYECKOU
0€e30IIacHOCTH

yMeTbh uuTaTh T3, HHCTPYKIMU, METOIMYECKUE
PEKOMEHIAIIMH TIPY BHIMIOJTHEHUHU JIA00PATOPHBIX,
MPAKTUYECKUX 3aJaHU, PEIICHUU MPAKTUKO-
OpPUEHTHUPOBAHHBIX 3aJJaHUM, KENCOB

- YMETh UCIIOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX
COCJIMHEHUH MEXAYHApPOJHOTO COI03a TEOPETUUECKOMN
Y IPUKJIAAHON XMMUU U TPUBHAJIbHBIC HA3BAHUS
Ba)KHEHIIINX BEIIECTB;

- YMETh YCTAHABJIMBATh MPUHAICKHOCTh U3YUCHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB K
OIpeIIICHHBIM KJIaccaM U TPyIIiaM COCIMHEHUH,

- XapaKTEepU30BaTh X COCTaB U BAKHEHIIINE CBOMCTBA;




[IK 2.4.
Bri6upath
obopymoBaHue,
MIPUCTIOCOOICHUS
Y UHCTPYMEHTHI
st o0eceueHust
MIPOU3BOJICTBA
CBapHBIX
COETUHEHUH C
3aJIaHHBIMH
CBOMCTBaMH,
COXPAHSIS
paboTocrnocoOHO
€ COCTOSIHHC
aBTOMOOWIICH U
CTPOUTEIBHBIX
MaIlI¥H.

IIK 2.5. XpaHuts
1 UCTIONh30BaTh
CBapOYHYIO
anmaparypy u
WHCTPYMEHTHI B
X0J1e
MIPOU3BOJICTBEHH
oro Tpoliecca.
[IK 2.6.
Onpenenarsb
TIPUYHHBI,
MIPUBOIAIINE K
nedexkTam B
CBapHBIX
COCTMHEHUSIX
KOHCTPYKILIUU
aBTOMOOMIIEH 1
CTPOUTEINBHBIX
MaIIUH IpU
PEMOHTE.

Ilpakmuueckuu onvim:

- cocTaBiIeHUs (POPMATM30BAHHBIX ONMUCAHUN
pELICHUH IOCTaBJICHHBIX 3371a4B COOTBETCTBHHU C
TpeboBanusimu T3;

- pa3pabOTKH aJITOPUTMOB PELICHHS
IIOCTaBJIEHHBIX 3a/1a4 B COOTBETCTBUM C
TpeboBanusiMu 13;

Ymenus:

- CTIOJIH30BATh METO/bI U IPUEMBI
dbopmanuzanum 3aaay;

- HCIOJIb30BATh METO/IbI U IIPUEMBI
ITOPUTMU3ALUH TOCTABJICHHBIX 3a/1a4;
UCIIOJIb30BaTh IPOrPaMMHBbIE IPOAYKTHI JJIs
rpau4ecKoro 0TOOpaXeHUs aIrOPUTMOB.

- yMEHUE YCTaHABJIMBATH CBSI3U MEXK/y CTPOCHHEM aTOMOB U MOJICKYII U

HUX CBOMCTBaMU;

- yMEHHUE peliaTh MPaKTHKO-OPUEHTUPOBAHHBIC3aauu C

MIPUMEHEHUEM 3HAaHUH aJITOPUTMOB PEIICHUS;

- YMEHHUE COCTaBJIATh aAITOPUTMBI PEIICHUSITCOPETUUECKUX U
MPaKTUYECKHUX 3a/1a4;

- YMEHUE MPAaBHIHLHO 0(OPMIISTH OTYETHI OBBITIOTHCHUH

71a00paTOPHBIX padoT;

3HAHWE U YMEHUE TIOCTPOCHUS JIOTHYECKHUX CXEM, TTOKa3bIBAIOIINX
B3aUMOCBSI3M MEX/Ty KJIACCAaMHU BEIIIECTB, MEXKIy CTPOSHHUEM 1 CBOHMCTBAMH,
MEXy CBOMCTBaAMH M crioco0amu (001acTsIMHU) IPUMEHEHUSIC
MCIOJIb30BaHUEM MPOTPAMMHBIX MPOAYKTOB Jisl TpauyecKoro 0ToOpakeHusl.




2. CTPYKTYPA U COJIEPXKAHUE OBIIEOBPA3OBATEJILHOM JJUCIUILTAHBI «XUMHWSH»
2.1. O0beM IMCHUIVIMHBI U BH/BI y4e0HOH padoThI

Buj yueOHoi1 padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 72
B T.4.

OcHoBHOe coJep:kaHue 64
BT. 4.:

TEOpETUIEeCKOe 00ydeHne 32
NPaKTUYECKUE 3aHATHS 32
B T.U..

NPaKTUYECKHUE 3aHATHS 18
1abopaTOPHBIE 3aHATHS 10
KOHTPOJIbHBIE PAOOTHI 4
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COepPKaHue (CoIepKaHne 6
NPHUKJIATHOT0 MOAYJIfA)

BT. U.:

TeopeTudecKoe o0ydyeHne 2
MIpaKTUYIECKHUE 3aHATUS 4
IIpomeskyTounasi arrecTanus — I PpepeHIPOBaHHBIN 3a4eT 2




2.2. TemaTruecKui TIaH U COEPIKaHNE TUCITUTUTMHBI

3akoHa J[.J1. MenzeneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHX JIEMEHTOB, 00pa3yeMbIX HMH
IIPOCTBIX U CJIOKHBIX BEILIECTB B COOTBETCTBHUH C TIOJIOKEHUEM XUMUYECKOT0 1eMeHTa B [leproanyeckoit
cucremMe. MupoBO33peHUYECKOE U HaydHOe 3HadeHue [lepuoauueckoro

3akoHa JI.1. Menneneesa. [1pornossl JI.1. Menneneesa. OTKpbITHE HOBBIX XUMHUYECKUX JIEMEHTOB.

HaumenoBanue Conep:xkanue y4e0HOro Mmatepuasia (0CHOBHOe U NMPO(ecCHOHAILHO-OPUEHTHPOBAHHOE), JIA00PATOPHbIE U OobemuyacoB | PopMupyemble
Pa3esioB ¥ TeM NPAKTHYeCKNe 3aHATHSL, TPUKJIATHON MOTY/Ib KOMITETeHIINHN
1 2 3 4
OcHoBHoOE cojiepKaHue 64
Paznen 1. OcHoBbl  CTpOEeHHS BellecTBa 8
Tema 1.1. OcHoBHOE co/lep:KaHue 4 0KO1
CrpoeHnue atoMoB
XUMUYECKHIX TeopeTrnueckoe odyuenue 2
AJIEMEHTOB U
npupoza CoBpemeHHast MoJieb CTpoeHUs aToMa. CUMBOJIMYECKUH SI3bIK XUMUU. XUMUYECKUNA 3JIEMEHT. DJIEKTPOHHAS 2
XUMHUECKO5 koHurypauus aroma. Kiaccudukanuss XMMUYECKHX 3JIeMEHTOB (5-, p-, cl-anemenTsl). BaneHTHble
CBSI3H 3NEKTPOHBL. BaneHTHOCTh. DIIEKTPOHHAS IPUPOAA XUMUYECKON CBSA3H. DIEKTPOOTPULIATENBHOCT. Bupl

XUMHUYECKOM CBSI3M (KOBAJICHTHAsI, HOHHAS, METATMYECKAast, BOJOPOHAs) U CIIOCOOBI € 00pa3oBaHus

IIpakTnyeckne 3aHATHSA 2

Pemenue 3a1annii Ha UCTIOJIB30BaHNE XUMUYECKOW CUMBOJIMKH U HA3BaHUM COEMHEHUI 110 HOMEHKIIAType 2

MEX/TyHapOIHOTO COF03a TEOPETUUECKOM U MPUKJIATHON XUMUM U TPUBUAIBHBIX HA3BAaHWUM JUI COCTABJICHUS

XUMHUYECKHUX (GOPMYIT ABYXaTOMHBIX COeTUHEHUH (OKCUAOB, CYyIb(UIO0B, THAPUAOB U T.I1.) U APYTUX

HEOPraHUYECKUX COCAMHEHUHN OT/IETBHBIX KJIaCCOB.

[IpakTrueckue 3aaHusl HA YCTAHOBIIEHUE CBSI3U MEXIY CTPOCHHEM aTOMOB XMMUYECKHUX JIEMEHTOB U

MEPUOINYECKIM U3MEHEHHEM CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUH C

nonoxeHnueM B [lepuoanueckoii cucreme.
Tema 1.2. OcHoBHoOE cojJep:kaHue 4 0KO01 0KO02
[lepuonnueckuit

Teoperuueckoe o0yueHue 2
3aKOH U Ta0JIHIa
J.M. Menneneesa [Tepuoauueckas cucrtema xumuueckux eMeHToB [ 1. MenaeneeBa. @usnueckuit cMbici [lepuoauueckoro 2




IIpakTuyeckue 3aHATHSA

Perenune npakTuKO-OprEeHTUPOBAHHBIX TEOPETUUECKHX 33JAHUN HA XapaKTEPU3ALMI0 XUMAYECKUX
aneMeHToB «MeTaIyecKre / HEMETaUTMUECKUE CBOWCTBA, AJIEKTPOOTPUIIATEIEHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHHU C X 3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B TIEPHOANYECKON CUCTEME
xuMHu4ueckux sneMeHToB .M. Menaeneesay.

Pa3znen 2. XumMuuyeckue peakunu

Tema 2.1. Tursl
XUMHUYECKUX
peaxKun

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

Krnaccudukaryist 1 THITBI XMMHUYECKHUX PEAKIMIA ¢ y4acTHEM HeopraHudeckux BeiecTB. CocTaBiieHe
YpaBHEHUI PEaKIUil COSTMHEHUS, PA3JIOKEHUS, 3aMEIICHHs1, 0OMEHa, B T.4. PEAKIIMiA TOPEHHsI, OKUCIICHUSI-
BOCCTAHOBJICHUS.

VYpaBHEHMS OKUCTIEHUS-BOCCTaHOBIIEHUS. CTeneHb oKucieHus. OKUCIUTENb U BOCCTAHOBUTEb.
CocraBieHne 1 ypaBHUBaHUE OKHCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO
Oananca. OKHCIUTETbHO-BOCCTAHOBUTENBHBIE PEAKIIU B IPUPO/IE, TPOU3BOJICTBEHHBIX IpOLIECCax U
JKU3HEIEATENBHOCTH OPTaHU3MOB.

HpaKanecm[e 3aHATHUSA

KonuyectBenHbie OTHOIICHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUHU U PACUETHI 110
YpaBHEHUSIM XUMHUYECKUX peakinii. MoJib KaK eIMHUIA KOJIMYECTBA BemiecTBa. MonsipHast Macca. 3aKOHbI
COXpaHEHUsI MacCChl M YHEPTUU. 3aKOH ABoraapo. MossipHbIil 00beM ra3oB. OTHOCHTENbHAS IIJIOTHOCTh
ra3oB. PacueTsl 1o ypaBHEHUSIM XMMHUYECKUX PEAKIIMA C UCTOIb30BaHIEM MacChl, 00beMa (HOpMaJIbHbIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA

0KO1

Tema 2.2.
DJeKTpOIUTUYECKAs
JIACCOLIMAAITNS 1
MOHHEII 00MeH

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

Teopus 271eKTpoIUTHYECKON tuccounanu. MoHbI. DIeKTpOINUTHI, HEAJIEKTPOIUTHI. Peakiimm MOHHOTO
obmeHna. CocTapiieHHe peakiiii HOHHOTO 0OMEeHa ITyTEM COCTaBJICHHUS UX MOJTHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHeHMH. KHCIOTHO-OCHOBHBIE peaKIMU. 3aJaHus HA COCTABIIEHUE NOHHBIX PEAKLINI

0KO1
0K04




JlaGopaTopHble 3aHATHSA

JlaboparopHas padoTa "TUIBl XUMUUECKUX peakUuii".

HccnenoBanye THIOB (IO COCTAaBY M KOJIMYECTBY UCXOIHBIX M 00pa3yIOIIMXCsI BELIECTB) U IIPU3HAKOB
XAMHUYecKuX peakuuid. [IpoBenenne peakimii HOHHOro 0OMeHa, ONpe/IeIeHNe CPEIbl BOIHBIX PACTBOPOB.
3a1aHns HA COCTABIICHUE MOHHBIX PEaKIHA

Pasznea 3.

CTpoe}me H CBOMCTBA HECOPraHNnYeCKUX BECIIECTB

16

Tema 3.1.
Knaccuduxars,
HOMEHKJIaTypa
CTPOCHHE
HEOPraHUYECKUX
BCIIICCTB

OcHoBHOE CoacpiKaHue

Teopernueckoe o0yueHue

[Tpenmer Heopranmueckoi xumun. Kiaccudukarmsi HeopraHudeckux BemecTB. [IpocThie u ClIoXHbBIC
BerecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BEILIECTB (OKCHIbI, THAPOKCH/IbI, KUCIOTHI, COJIN). B3anmocBs3b
HEOPraHUYECKUX BEIIECTB. ATperaTHble COCTOSHUS BelecTBa. Kpucrammyeckue u amopgHbIe BEIeCTBA.
THITBI KPUCTAIUTMYECKUX PEIIETOK (aTOMHAsI, MOJIEKYJISIpHAs, HOHHAS, METAJUTHYECKas). 3aBUCUMOCTh
(bU3MYEeCKNX CBOMCTB BELIECTBA OT THUIIA KPUCTAUTMYECKON PEIIeTKH. 3aBUCUMOCTh XUMUUYECKOM
AKTUBHOCTH BELIECTB OT BHUJIa XUMUYECKOW CBSI3U U THUIA KPUCTAJUINYECKON pereTku. [ [pudanHbl
MHOT000pa3us BEIIECTB

IIpakTH4eckne 3aHATHA

Homenknarypa HeopraHn4ecKHx BEILECTB: Ha3BaHUE BEILECTBA UCXO/IS U3 UX XUMHUYECKON (POpMYIIbI M
COCTaBJIEHHE XUMHUYECKOH (OpMyJIIbl HCXO/Is N3 Ha3BaHMA BellecTBa 1o MexayHapoaHoi (MIOITAK) unu
TPUBHUAIBHON HOMEHKJIATYpE.

Pemienne mnpakTUYecKUX 3adaHUi MO KiIaccH(UKAIMM, HOMEHKJIAType W XUMUYECKHM (QopMyrnam
HEOPraHMYECKUX BEILECTB Pa3IMYHbIX KJIACCOB (yrapHbIil ra3, yrieKHcblil ra3, aMMuak, raiieHast U3BecTh,
HerauieHast U3BeCTb, MUThEBas CO/Ia U IPYIHX): HA3bIBaTh M COCTABIIATH (POPMYIIbI XUMHUYECKUX BEILIECTB,
OTpeAeNsaTh NPUHAJIEKHOCTD K KJIacCy.

HcTrouHuky XumMuaeckoi nadopmaruu (cpeacTB MaccoBoi nHpopmaruy, cetb MutepHer u npyrue). [Touck
uH(pOpMaIlMU IO HA3BaHUSM, UACHTU(PUKATOPAM, CTPYKTYPHBIM GopMyamMm

0KO1

0KO02

IIK 2.1.
K 2.2.
IIK 2.3.
[IK 2.4.
IIK 2.5.




Tema 3.2. OcHOBHOe coiep:KaHue 0KO1
dusuko- T 5 0KO02
eopeTn4yeckoe 00yyeHue

XUMUYECKHE p y K 2.1.
CBOMCTBA _ K 2.2.
HeOpraHHYECKHX Mertamibl. O0mue ¢puznyeckue M XUMU4eckue cBoiicTBa MeTaiyioB. CriocoObl mosyueHusi. 3HaueHue MK 2.3.
BEIICCTR METAJUIOB M HEMETAJIOB B IPUPOE U )KU3HENEATENBHOCTH YeJIOBEKa U opraHu3MoB. Kopposus meTauios: [IK 2.4.

BU/JIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UU MK 2.5

Hewmeramnst. Obmue pu3ndeckre 1 XMMUYECKHEe CBOMCTBA HEMETAIOB. THITMYHBIE CBOMCTBA HEMETAILIOB

IV- VIl rpynn. Knaccudukanus 1 HOMEHKIIaTypa COSIMHEHNH HeMeTaJu10B. KpyroBopoTsl OMOTEHHBIX

3JIEMEHTOB B IPUPOLE

XuMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCUIOB, TUAPOKCUIOB, KHCIIOT,

coJel U Jip.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX BEILIECTB, BOJOPOAHBIX COEANHEHU,

BBICIIMX OKCHJIOB U THAPOKCHJIOB

IIpakTH4yeckue 3aHATHS

CocraBnenue ypaBHEHUN XUMUYECKUX PEAKLMI C Y4aCTUEM IPOCTHIX U CIIOKHBIX HEOPTaHUUECKHUX BEILIECTB:

METAJUIOB ¥ HEMETAJUIOB; OKCU/I0B METAJIIOB, HEMETANIOB U aM()OTEPHBIX AJIEMEHTOB; HEOPTaHUYECKUX

KHUCJIOT, OCHOBaHUH M aM()OTEPHBIX THIPOKCHIOB; HEOPTAHMUYECKHX COJIEH, XapaKTEepH3YIOLUX X CBOMCTBA.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA, COCTAB, IOJIYyYEHUE U

6e30IacHOe UCIIOIb30BaHNE BKHEHIIINX HEOPrAHMYECKHUX BEIIECTB B OBITY U ITPAKTUYECKOH AESTEILHOCTH

YeJI0BeKa
Tema 3.3. OcHOBHOE coep:kaHne 0KO01

EHTU(UKALUS 0K02 0K04

Yn (puscany JlaGopaTopHble 3aHATHSA
HEOPraHUYECKUX
BEILIECTB

JlaGopatopHas pabota «neHTHuduKanys HEOPraHMUECKUX BEIIECTBY.

Pemienne skcnepyMEHTaNbHBIX 337ad MO XUMHYECKMM CBOWMCTBaM METAaUVIOB M HEMETAJUIOB, IO
pacro3HaBaHMIO U MTOJIYYEHUIO COEIMHEHNI METAJIIIOB U HEMETAJIIIOB.

Wnentudukanysi HEOPraHWMYECKUX BEIIECTB C HCIONb30BaHHMEM UX (U3UKO-XMMHUUECKHX CBOICTB,
XapaKTEePHBIX KaueCTBEHHBIX peakiuii. KauecTBeHHbIE peakiu Ha Cynab(aT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTUOH aMMOHHSI




KonTpoasnas CBoOiICTBa HEOPTraHUYECKUX BEIECTB 2
padora 1
Pa3nen 4. CTpoeHue U CBOIiCTBAa OPraHMYECKUX BelleCTB 24
Tema 4.1. OcHOBHOe co/iep:KaHue 4 0KO1
Knaccudukarms, T MK 2.1.
eopeTuyeckoe o0yyeHue
CTpOCHUE U IIK 2.2.
HOMEHKJIaTypa — — [IK 2.3.
o — IosiBrieHue u pa3sBuTHe OPraHK4ECKON XMMHH Kak HAYKH. IIpenmer oprannueckor xumuu. Mecro u 2 K 2.4.
- 3HaUEHUE OPTraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK. MK 2.5,
XUMHYECKOE CTPOECHHE KaK IOPSIIOK COSANHEHHSI aTOMOB B MOJIEKYJIE COIVIACHO MX BAJICHTHOCTH. OCHOBHBIE
I0JIOXKEHUS TEOPUU XHUMHUYECKOT0 CTPOEHHUS OpraHrueckux coequHennii A.M. bytiepoBsa. YriiepoaHsiii
CKEJIET OPraHUYECKON MOJIEKYJIbI. 3aBUCUMOCTb CBOMCTB BEILIECTB OT XUMUYECKOI'O CTPOCHHUS MOJIEKYIL.
W3omepus 1 U30MepHI.
[TonsiTue o pyHkuuroHanbHOM rpynme. Pagukan. [TpuHiune! knaccupukanuy OpraHMuecKUX COeJMHEHHH.
Me:xyHapo/iHas HOMEHKJIaTypa U IPUHLIUIIBI HOMEHKJIATypbl OpraHnyeckux coeuHenui. [lonarue o6
a30TCOZEPIKALLMX COCAUHEHUAX, OMOIIOTMUECKH aKTUBHBIX BelllecTBax (yriaeBojax, JKupax, oenkax u zip.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, MOJIMMEp, CTPYKTYPHOE 3BEHO)
IIpakTHYeckue 3aHATHSA
2
HomenknaTypa opraHMyeckuxX COEIMHEHUH OTHENbHBIX KIIAacCOB (HACBHILICHHbIE, HEHACHIIIEHHbIE U
apOMaTHYECKUE YIIICBOAOPO/IbI, CIIUPTHI, (DEHOIIBI, AlTbICTU/IbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U Jp.) 2
CocrapneHne MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHMYECKUX BELLIECTB OTIEIbHBIX KJIACCOB,
UCTIOJIB3YsI MX Ha3BaHMS 110 CUCTEMATHYECKON 1 TPMBUATBHOM HOMEHKIIAType (3TUJICH, alleTHIIEH, ITIMIEPUH,
¢deHon, popmanbaerua, ykcycHas KHMCIOTa, MULKH). Pacdersl mpocTteiiieil popmysbl opraHndeckon
MOJIEKYJIbI, UCXO/I U3 3JIEMEHTHOI0 cocTasa (B %)
Tema 4.2. OcHoOBHOE coiep:kaHne 12 0KO1
CroficTea Teopernueckoe 00yueHune 6 UK02 0KO4
OpPraHUYECKUX [IK 2.1.
COCTUHEHUN — v TIK 2.2.
OU3UKO-XMMUYECKUE CBOWCTBA OpPraHUYECKUX COEAMHEHHH OTAENbHBIX KJIaccoB (OCOOEHHOCTH IIK 2.3
KJIaccu(UKaMyd 1 HOMEHKJIATypbl BHYTPHU KJ1acca; FTOMOJIOTHUYECKHM psll v o011as popmyIia; H30Mepus; K 2: 4:

(du3HYeCcKre CBONCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI MTOTYUEHHUS):

IIK 2.5.




- IpeJIeNIbHBIC YTIIEBOJOPOIbI (ATKaHbI U LIMKJIOAJIKaHbl). ['OpeHre MeTaHa Kak OMH U3 OCHOBHBIX
PUPOJIe U MPUMEHEHHUE AJTKaHOB;

- HenpeeNbHbIC (AIKEHBI, AJTKWHBI U JIKaJIMEHBI) K apOMaTUYECKUE YIIIEBOAOPOIbl. ['opeHue aleruiena
KaK UICTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH IS CBAPKU U PE3KU METAJUIOB

- KUCIIOPO/ICOIePrKAILle COSTMHEHUS (CITUPTHI U (PEHOIIBbI, KapOOHOBBIE KMCIIOTHI U 3(HPHI, ANbACTHIBI U
dbopmaiibieruia, aleTanbaeruaa, YKCYCHON KUCI0Thl. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT.
Moroiiie cBolicTBa MbLIA.

- a30TCOAEPIKAIUE COSAMHEHHS (AMUHBI 1 aMUHOKHCIIOTHI, 6e/kH). BEICOKOMONEKYISIpHBIE COSIMHEHHS
(cuHTeTHYECKHE U OMOJIOTHYECKU-aKTUBHBIE). MOHOMED, MOIUMEp, CTPYKTYpHOE 3BeHO. [Tonnmepuzanus
ATHJIEHA KaK OCHOBHOE HAIIPaBJIEHHE €r0 UCIOJIb30BaHus. | eHeTnuecKast CBsI3b MEX1y KilaccaMu
OpPraHUYECKUX COETUHEHUI.

HpaKaneCRue 3aHATHUSA

CBoliCTBa OPraHUYECKUX COSAMHEHUN OTJEIbHBIX KJIACCOB (TpHUBHAIbHASA U MEXKTyHAPOIHAS HOMEHKJIATYpa,
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUeHHs]): IpeebHble (AIKaHbl U UKIOAJIKAHbI), HEIIPEeJIbHbIE
(aJIKEHBI, AIKMUHBI U AJIKA/IMEHBI) K apOMAaTHUYECKUE YITIEBOAOPOIbL, CIUPTHI U (PEHOIIbL, KAPOOHOBBIE KUCIOTHI U
3(upsl, aTbAETHUABI U KETOHBI, AMUHBI 1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS. 3aaHns Ha
COCTaBJICHUE YPAaBHEHUH XUMHYECKUX PEAKIMH ¢ yYaCTHEM OpPraHUYECKHX BELIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOCHHUS.

CocrapneHue cxeM peakiuii (B TOM YUCIIe 0 MPEAI0KEHHBIM 1IEN0YKaM [IPEBpPaIlleHNH ), XapaKTepU3yIOLIHUX
XUMHMYECKHE CBOMCTBA OPraHNUECKUX COSJMHEHUH OT/ENBHBIX KIIaCCOB, CIIOCOObI MX MOJTy4EHHS U Ha3BaHHUE
OpPraHNYECKHUX COCIMHEHHUH IO TPUBUAIBHOM MIM MEXTYHAPOJHON CHCTEMAaTHYECKOW HOMEHKIIAType.
Pemennie npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HAa CBOMCTBA OPIraHUYECKUX COCUHEHUN
OTJIEIIBHBIX KJIACCOB.

Jlaboparopnasi pabora

JlaGopatopnas pabota "[IpeBpaiiieHust OpraHUYeCKUX BEIIECTB MTPU HArpeBaHUH"
[Tomryuenue >TUNeHA U U3YYEHHE €r0 CBOMCTB. MoIeTUpOBaHNE MOJIEKYNT U XUMUYECKUX MTPEBPALICHUI
Ha MpUMepe dTaHa, STUIICHA, alleTHIICHA U JIp.




Tema 4.3. OcHOBHOe coep:KaHue 0KO1
Nnentndukanys 0KO02
OPTAHHYECKHX TeopeTuyeckoe o0yueHue 0K04
BEIIIECTB, UX IIK 2.1.
3HAYCHME U buoopranuueckue coenunenus. [Ipumenenue u Guonoruveckas posib yrieBogoB. OKucIeHHe YIieBOI0B MK 2.2.
NpPUMEHEHHE B - ICTOYHUK SHEPTHHU KUBBIX OpraHnn3MoB. O01acTu NpUMEHeHUs aMHHOKUCIIOT. [IpeBpaienus 6enkoB MK 2.3.
GLITOBOI 1 numy B opranusme. buosnormueckue ¢ynkiuu OenkoB. buonormueckue ¢GyHKUuM SKUpoB. Porb MK 2.4.
NPOM3BOZICTBEHHOI OpPraHUYeCcKOi XMMHHU B PEIICHUH MPOOIeM MHUIIEBON 6€30MaCHOCTH MK 2.5.
JIeATETbHOCTH
YenoBeKa Ponb oprannyeckoii XuMuu B pelIeHUH POOIIEM YHEPreTHUECKOI O€30acHOCTH, B Pa3BUTUH MEIUIIUHBI,

CO3/1aHMU HOBBIX MaT€pUaAJIOB, HOBBIX HCTOUHUKOB YHEPIHH (IbTEPHATUBHBIE HUCTOUYHUKU YHEPTHH).

OnacHOCTh BO3JEWUCTBUS HA JKUBbIE OPraHU3Mbl OPraHMYECKHX BELIECTB OTAEIbHBIX KJIACCOB

(YrmeBoopoipl, CIUPTHI, (EHONBI, XJIOPOPraHMYECKHE TPOM3BOIHBIC, AIBACTHIBI H JIP.), CMBICT

MOKa3aTelis MPeebHO TOMYyCTUMON KOHLIEHTpalun

JlaGopaTopHble 3aHATHSA

JlabGopatopHnas pabota: "MneHTrduKaLus OpraHMuecKUX COeTMHEHUN OTACTbHBIX KI1acCoB"

WnenTudukanus opraHi4ecKiX COeAMHEHUH OT/IENIbHBIX KJ1acCOB (Ha MpUMEpPE allbJeTUI0B, Kpaxmara,

YKCYCHOU KHCIIOTBI, OEJIKOB M T.II.) C UCHIOJIB30BAHNEM UX (PU3UKO-XMMHUUYECKHX CBONCTB U XapaKTEPHBIX

KaueCTBEHHBIX peakuuil. JleHaryparust 6ei1ka npu HarpeBaHuu. L{BeTHbie peakiun 6enkoB. Bo3HuKHOBeHME

AQHAJIMTUYECKOTO CUTHAJIA CTOYKH 3PEHUS] XMMUYECKHUX IPOLIECCOB IPH IPOTEKAHNH Ka4eCTBEHHOM PEaKIVH,

MO3BOJIAIONIEH HACHTU(DULIMPOBATD MTPEITIOKEHHBIE OPraHUUECKHE BEIeCTBa
KonTpoabnas CtpyKTypa U CBOICTBa OPraHUYECKUX BEILECTB
padora 2
Paznen 5. Kunernyeckue 1 TepMoIuHaMUYecKie 3aKOHOMEPHOCTH NMPOTEKAHUS XMMUYECKHX pPeakiui
CxopocTh OcHOBHOe coep:kaHue 0KO01
XUMUYECKHX 0KO02
peaKuuii. K 2.1.
XUMHUYECKOE K 2.2.
paBHOBeECHE [IK 2.3.

K 2.4.
[IK 2.5.
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TeopeTudeckoe o0yueHue

CKOpOCTbh peakliid, €€ 3aBUCUMOCTh OT PA3IUYHBIX (PAKTOPOB: MPUPOJIBI PEArHpYyIOIIUX BEIIECTB,
KOHIICHTPALIMH Pearupyroyx BeUIeCTB, TEMIIEPATyphl U IIOMIAAN PEAKIIOHHON TOBEPXHOCTH. TerIoBbIe
3¢ PexThl XUMUYECKUX peakuuid. DK30- U SHIOTEPMUUECKHE, PEaKIIH.

OOpaTuMocTb peakuuii. XuMHYECKOe PaBHOBECHE U €T0 CMEIICHHUE TI0/1 ICHCTBHEM PA3IMYHBIX (DaKTOPOB

YCJIOBUM MPOTEKaHUsI XUMUYECKUX nponeccoB. [Ipunuun Jle [latense.

IIpakTuyeckue 3aHATHSA 0KO01 0KO02
K 2.1.
Pemienne npakTUKO-OpUEHTUPOBAHHBIX 33/IaHUH HA aHAIU3 (PAKTOPOB, BIMSIOIIMX HA U3MEHEHUE CKOPOCTH IK 2.2.
XUMUYECKOU PEaKIiH, B T.4. C MMO3UIUI SKOJIOTHYECKHU 1IeTIECO00Pa3HOT0 MOBEACHUS B OBITY U TPYIOBOM IIK 2.3.
JEATEILHOCTU B LEJISIX COXPAHEHUS CBOETO 3/I0POBbsI U OKPYXKAFOILEH IPUPOJTHOM Cpeaibl. K 2.4.
Pemenne npakTMKO-OpUEHTUPOBAHHBIX 33JaHUM HAa IpuMeHeHue npuHumna Jle-1llarense 11 HaxOxKIeHUs IIK 2.5.
XUMHUYECKOI0 PABHOBECHUS
Pazneu 6. PacrBopbl
Tema 6.1. OcHoBHOE coaepKaHue 0KO1 OKO02
[lonsTue o 0KO07
pacTBopax Teopernueckoe odyuenune MK 2.1.
K 2.2.
PactBopenne kak ¢usnko-xumuyeckuii mpouecc. PactBopel. CriocoObl MPHUIOTOBIEHHST PacTBOPOB. K 2.3.
PactBopumocTs. MaccoBast 107151 pacTBOpEeHHOTr0 BetecTBa. CMBICH MOKa3aTessl IPeAEIbHO JOYCTUMOM [IK 2.4.
KOHIIEHTPALIMH U €r0 UCIIOJIb30BaHNUE B OLIEHKE SKOJIOTUYECKOH 0€30MacHOCTH. K 2.5.
[TpaBusia 5KOJIOrMYECKU 11€7€cOo00pa3sHOro MOBENEHUSI B OBITY U TPYAOBOH IESATENBHOCTH B LENIX
COXPaHEHHUsI CBOETO 370POBbsI U OKPYXKAIOIIEH IPUPOIHOM CpeNbl, OMacHOCTh BO3AECUCTBUS HA JKHUBbBIE
OpraHU3Mbl ONPEIEICHHBIX BEUIECTB.
Perienue nmpakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JaHUI Ha paCTBOPBI, UCIIOJIb3YEMbIE B OBITOBOW U
MIPOU3BOJICTBEHHON JESTEIHOCTH YEJIOBEKA.
OcHOBHOe coep:kaHue 0KO01 0K02

JlaGopaTopHble 3aHATHSA




Tema 6.2. JlaboparopHas padota «IIpuroroBiaenue pacTBOPOB». 2 0K04
UccnenoBanue [TpuroroBneHne pacTBOPOB 3a4aHHOM (MaccoBOM, %) KOHIIEHTpALUH (C IPAKTUKO-OPUEHTUPOBAHHBIMU K 2.1.
CBOMCTB PacTBOPOB |BOIIPOCAMH ) U OTIPEICTICHUE CPEIbl BOAHBIX PACTBOPOB. IIK 2.2.
Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB. [IK 2.3.
[IK 2.4.
IIK 2.5.
IIpodeccnoHATLHO-OPHEHTUPOBAHHOE COJlePKaHue (CoAepKaHue MPUKJIATHOTO MOLYJIA)
Pa3znen 7. Xumusi B ObITY M IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJIOBeKa 6 0KO01 0KO02
Xumus B ObITY U 0K04
TNPOU3BOJCTBEHHON [ o o7 PV — 6 0KO07
JICATCIILHOCTH Teopernueckoe o0yueHue 2 HE ; ;
HeqoBeka Hogeiimre 1ocTHXeHUS] XUMUYECKON HAYKH U XUMHYECKON TeXHOIoruu, Posib Xxumun B o6ecrieyeHnu 2 gK 2' 3'
IKOJIOTHYECKOH, SHEPreTHICeCKON U MHIIEBO 0€30MaCHOCTH, Pa3BUTHH MEAWIHMHGL. [IpaBuiia movucka u K 2' 4'
aHaJIM3a XUMUYEeCKOU HH(GOPMAIIUU U3 PA3IUYHBIX HICTOYHUKOB (Hay4YHas U y4eOHO-HAYy4YHAS K 2' 5'
JauTepaTypa, cpeicTBa MaccoBoi nH(popmManuu, cetb IHTepHeT) e
IIpakTH4eckue 3aHATHSA 4
[Touck 1 aHamu3 KEMCOB 0 MPUMEHEHUU XUMHYECKUX BEIIECTB M TEXHOJIOTHI 6 Oblmy U ¢ yuemom
O0yoywieii npogheccuonanvHoill OeamenpbHOCMU NO MeMam: JNaKu, KpackH, CTEKIIO, CIIJIaBBbl, 4
roproYeCcMa30uHbIe MaTepUalbl, HAHOMATEPUAIbl, HCTOYHUKH TOTUINBA, OBITOBAs XUMHUS.
3amuTa: [IpencraBnenue pe3yabTaToB pelieHus: KelicoB B opMe MUHU-IOKIIAA C Mpe3eHTallneH,
BUJICO-POJINKA, pa3pabOTKU MakeTa caita u ap.
IIpomexyTouyHas aTTecTanMsA MO AUCHUILVINHE (] PepeHIUPOBAHHBIN 324€T) 2

Bcero
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3. YCJIOBUS PEAJIMBALIVA ITPOT' PAMMBbI OBIIIEOBPA3OBATEILHOM JUCHATUTAHBI

3.1. TpeboBaHNsi K MMHMMAJIbHOMY MaTepHAILHO-TEXHHYECKOMY 00ecrie4eHHI0
JUia  peanm3zanuu  MporpaMmbl  AUCUUIUIMHBL  NPEAYCMOTPEHBl  CIIEAYIOUIME CIEeLUalIbHbIC
HOMEIIEHUs: y4eOHbIN KaOMHET XUMHUU M XUMHUYecKast 1a0opaTopus.

O0opynoBanue y4eOHOro KaOuHeTa (HAIJIS/IHbIE MOCOOMS): HAOOPBHI IMAPOCTEPIKHEBBIX
MoJieJIel MOJEKyJ, MOJENIH KPUCTAUIMYECKUX PEIIeTOK, KOJJIEKIHUU TPOCTBIX M CIIOKHBIX
BEIIECTB W/WIM KOJUICKIUU IOJIMMEPOB; KOJUJICKIUS TOPHBIX MOPOJ W MHHEpAJIOB, Tabiuia
MenneneeBa, yaeOHbIie rIIbMBI, ITM(POBBIE 00pPa30BaATEIBHBIE PECYPCHI.

Texnuyeckue cpeacrBa o00y4YeHHsI: KOMIIBIOTEp C YCTPOMCTBAMU BOCHPOM3BEICHUS 3BYKA,
MYJIBTUMEANA-TIPOEKTOP C SIKPAHOM.

Oo6opynoBanue JadopaTopum: MUHUMAIBHBIN HA00P PEAKTUBOB M XUMHUYECKOU MOCY/IbI.
3.2. UndopMmaimmonHoe odecriedeHne peajm3aiuy NporpaMmbl

3.2.1. TlepeueHb OCHOBHOM U TOMOTHUTEIBLHON TUTEPATYPHI:

OcHOBHAs OUTEPATYDA:

1. Ta6puensn O.C. Xumus. 10 knacc: yae6nuk: 6a30Bblii ypoens / O.C. ['abpuensn. -- 10-
e u31., crep. — M. : [Ipoceemenne, 2022. — 191, (1) c. : ui.

2. Tabpuensan O.C. Xumus. 11 knacc: yueOnuk: 6a3osbiii yposens / O.C. 'abpuensn. - 8-¢
u3., crepeorut. — M. : IIpocemenue, 2021. — 223, (1) c.: wi.

1. Ta6puensu O.C., Octpoymos WU.I'., Cnagxos C.A., Hopodeesa H.M. IIpakTuxym: yueo.
nmocoOue IS CTY/I. yUpEeXAeHUH cpel. npod. 00pa3oBaHHs.
— M., 2021.

JlonoJHuTENbHA JIUTEPATYPA:

2. Bnuuos, JI. H. Xumus: yue6nuk mus CIIO / JI. H. Brnunos, WU. JI. Tlepdunona, T. B.
CoxonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260c. — ISBN 978-5-
8114-7904-7.

3. Tabpuensu O.C., OctpoymoB MW.I. Xumus mna mnpodeccuii M cHenuanbHOCTEN
TEXHUYECKOTO Mpodmis: yUeOHUK A CTYA. YUpeXICHHH cpen. mpod. oOpa3oBaHUsS. —
M., 2019.

4., Ta6puensu O.C., Octpoymos WN.I'., OctpoymoBa E.E. u np. Xumus mis npodeccuii u
CHeLHaTbHOCTEN €CTECTBEHHO-HAYYHOTO MPOMUIs: YUeOHUK U CTYA. YUPEXKJICHUH Cpe.
npod. obpazosanus. — M., 2020.
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Epoxun FO.M. COOpHHK TECTOBBIX 3aJlaHMi O XHMHH: y4eO. mocobwe sl CTy..
VYupexaenuii cpea. npod. odpazosanus. — M., 2020.

INa6puensu O.C., OctpoymoB WN.I'., Cnankop C.A. Xumusi: mocodue s MOATOTOBKH K
EI'D: yueb. mocobue i cTyn. yupexxaeHuit cpea. mpod. odpazoBanus. — M., 2014,
Ia6puensu O.C., JIpicoa I'.I'. Xumus. TecTsl, 3a1auu U yrpaxHeHus: y4e0. mocodue as
CTYI. YUpexKIeHui cpen. mpod. oopazoBanus. — M., 2014

I'yceBa, E. B. Xumusa mns CIIO: yuebHO-mMeronuueckoe mocodue / E. B. I'yceBa, M. P.
3uranmuna, 1. . Kynukosa. — Kazans: KHUTY, 2019. — 168c.

Yepuukona, H. 0. Xumus B 10cTynmHOM H3JI0)KeHUU: ydeOHOe nmocodue st cno / H. 1O.

YepuukoBa. — 2-¢ usl., crep. — Cankr-IletepOypr: Jlans, 2022.
— 316¢.

3.2.2 UnrepHeT pecypesr:

o s

~No

9.

. Jlanb: snexTpoHHO-O0nOMMoTeuHas cuctema. — URL: https://e.lanbook.com/
. Tlopran dpyHmameHTaIbHOTO XUMUYECKOTO 00pazoBanus Poccun. — URL:

http://www.chemnet.ru

https://profspo.ru/ DnextponHbIi pecypc nnppoBoii odpasosarenbHoii cpenst CITO
«PROFo6pazoBanme».

https://urait.ru/ O6pa3oBarenbHas wiatopma KOpaiir.

XUMUs JJIA BCEX! NIUIFOCTPUPOBAHHBIC MAaTCPpUAJIbI 11O 06H.16171, OpFaHquCKOﬁH
Heoprannveckor xumuu. — URL: http://school-sector.relarn.ru/nsm/

Kypnan "Xumus u XKusup - XX Bek". - URL: http://www.hij.ru

Yueonuk xumun. Begymmii J[. M. XXunun. Bonee cra Buneo3anuceit

IKCHEpUMEHTOB ¢ ypokoB - URL: http://my.mail.ru/community/chem-textbook/

Mup xumun. Ha caiite: kpaTkuii Kypc XUMuH, Onorpaguu XMMUKOB, CTaThH, BEIIECTBA,
ONbITBI, My3eil. OO0JacTM XUMHM: OpraHu4yeckas, aHaJIUTHYECKas, HSKOXUMHUS,
Hedrexumusi, Tepmoxumus. - URL: http://chemistry.narod.ru

Bupryanenas Xumuyeckas [1lkona. - URL: http://him-school.ru

10.https://edu.sirius.online/#/course/364
11.Xumus sokpyr mac. — URL: https://www.lektorium.tv/chemistry

12.

15 onnaitH-pecypcoB o xumun. - URL:
https://media.foxford.ru/articles/chemistry-online

13.Urpsr:

https://yandex.ru/games/app/1825897utm_medium=search&utm_source=yan
dex&utm_campaign=rus_games _title-k50-

10 desk yandex search 460.new%7C70606312&utm_content=k50id%7C01
00000036930632025 36930632025%7Ccid%7C70606312%7Cqid%7C4801
341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7
Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=010000003693
0632025 36930632025&utm_term=xumus%20ounnaiin& openstat=Z2GlyZW
NOLnIhbmRIeC5ydTsSMDYWNjMxMjsxMzQ3NTIwMjQINDt5YW5kZXqg
ucnU6cHJIbWI1bQ&yclid=8845603709692674047
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https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047

4 . KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHS OBIIIEOBPA3OBATEILHOM TN CITUTIJTAHBI
KoHTponb u olleHKa pe3ynbTaToB OOy4eHHS! OCYIIECTBILSIETCS IMpErojaBaTesieM B Ipoliecce
TIPOBENICHUSI TIPAKTUYECKUX 3aHSATHH 1 JJAOOPATOPHBIX PadOT, TECTUPOBAHMUS, A TAK)KE BBITOJHEHUS
00y4aroIUMUCS UHIMBUIYaIbHBIX 33JaHUM, MPOEKTOB, HcCleNoBaHUNA. Pe3ynbrarel 00yueHus
ONPEIENISAIOT, YTO O0yJaroLecs: JOJDKHbBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATH 10 3aBEPLICHUU
W3y4YeHUs TUCIUILUINHBL.
Jnst hopMupoBaHUsi, KOHTPOJS U OIEHKU PE3YJIbTATOB OCBOCHUS YY4COHOW IWCIMILIMHBI
UCTIONIB3YETCSl CHCTEeMa OIIEHOYHBIX MEPOIPUSTHI, MPEACTaBISomas co00i KOMIUIEKC Y4eOHBIX
MEPONPHSTHH, COTJIACOBAHHBIX C Pe3yJIbTaTaMu 0O0ydeHUs U chopMympoBaHHBIX ¢ yaetoM DI'OC
C00 (mpemmetHbIe pe3ynbTaThl o aucipuiae) 1 DI'OCCIIO.

MenpeneeBa

Moayan/P
Ne ox/m asneJ)II/TeM PesynbTar 00y4yenus THNBI OLICHOYHBIX MEPONPUATHI
K a
| OcHOBHOE coJiep:kaHue
1 Pazgen 1. ®opmyaupoBarth
OcHOBBI 0a30BbI€e OHATHSA H
CTpOCHUSA 3aKOHbI XHMHH
BelIeCTBA
11 OK 01 [Crpoenne |CocTaBisTh 1.Tect «CrpoeHue aToMOB XUMUYECKMX OJJIEMEHTOB MU
[IK2.1. faromos XUMHUYECKHE GOPMYIIBI | IpUpOIa XMMUIECKOM CBSA3M».
K 2.2. |xpmuueck |coemumenwuit B
MK 2.3. |yx COOTBETCTBHH CO 2.3aja4d  Ha  COCTAaBJICHME XUMHYECKHX  (POPMYI
1K 2.4. DJIEMEHTOB | CTENEHBIO OKUCIIEHHs | IBYXAaTOMHBIX COEIUHEHUN (OKCI/IL[OB, CyJIL(I)I/II[OB,
[IK 2.5. U NpUPOJA | XUMHUYECKUX TUAPUAOB U T‘H_)‘
XUMHYCCK |3JICMCHTOB, UCXOOA U3
Oii CBA3M | BAJICHTHOCTH 1 3. 3amaHus Ha UCHOIB30BaHNE XMMHUYECKOW CUMBOIUKHU
3NEKTPOOTPULIATENIHO |H ~ HA3BaHUM  COCAMHEHMH 110  HOMEHKIATYpe
cTH MEKXIYHAPOJHOIO COI03a TEOPETHUUECKON U MPUKIAIHON
XUMUU M TPUBHAJIBHBIX HA3BAaHUN JUIsl COCTaBIICHUS
XMUMUYECKUX  (OopMyn JBYXaTOMHBIX  COCAMHEHHI
(oxcumoB, cynbGUIOB, THAPUAOB M T.M.) W JAPYTHX
HEOPraHWYECKUX COETUHEHNI OTIEIBHBIX KIacCOB
1.2 OK 01 |Ilepuoamu |Xapakrepr3oBaThb 1. Tectr «Meramnyeckne |/ HeMETAUTMIECKUE
ecKuil XUMMYECKHE DIIEMEHTHI | CBOMCTBA,
H%KZ (12 38KOH  H|B COOTBETCTBUM C UX |3JEKTPOOTPULATEIBHOCTh U CPOJACTBO K
" |Tabmuua | TOJIOKEHUEM B DJIEKTPOHY
EE ;i IR IIEPHOUICCKOM XMMHYECKUX DIEMEHTOB B COOTBETCTBHE C MX
K 2.4. MGHZLGJ'ICC CHCTEMC XHWMHUUYCCKHX 3JICKTPOHHBIM
K25 |32 JJIEMEHTOB H.W.|cTpoeHUEM U TMOJOKEHUEM B IEPUOAUYECKOM

cucreme
xuMmudeckux aneMenToB .M. MenpaeneeBay.

2. [IpakTrueckre 3aaHusl HA YCTAHOBJICHUE CBS3H
MEXIyCTPOCHHEM aTOMOB XMMHYECKHX JJIEMEHTOB U
TIEPUOINICCKUM

W3MEHEHHEM CBOWCTB XHMHUYECKHX JJIEMEHTOB U
COEINHEHHUN B COOTBETCTBHU C ITOJ0KEHUEM
[lepuonuueckoit

CHCTEME.

nux

3. HpaKTI/IKO-OpI/IeHTI/IpOBaHHLIG TCOPECTUICCKUC
3aJaHHus Ha

XapakKTepru3aliuo XUMHUYCCKUX 3JICMCHTOB!
«Meramnnueckue /| HeMeTaIIHYECKUE CBOﬁCTBa,
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OK/Tl Moayas/P 5
Ne K asgen/Tem | PesyasTaTt 06y4enus THNbI OLEHOYHBIX MEPONIPHATHI
a
3NEeKTPOOTPULIATENIBHOCTh U CPOACTBO K 3JIEKTPOHY
XUMHUYECKHUX D3JEMEHTOB B COOTBETCTBHE C UX
JJIEKTPOHHBIM ~ CTPOCHHMEM U TIOJIO)KEHHEM B
IEPUOANIECKON CHUCTEME XUMHYECKUAX
anemenToB JI.J. MennaeneeBa»
2 Pa3gen 2. |XapakTepu3oBaTh
XuMHYeC |THIIBI XHMHYCCKHX
KHe peakuuii
peaxiuu
2.1 OK 01 | Tumsr Cocrapnare  peaxumu |1, 3agauu HA cOCTAaBICHUE YPaBHEHUI peaKInii:
XNMHYECK |COCOUHCHUA,
OK04 | . pasowkenus, oGMeHa, |~ COCTMHCHHS, 3aMEIICHUS, PA3TIOKCHHS, 0OMEHa;
glé ;é peakuuii  |3aMelIcHUs, — OKHUCIUTEIBHO-
K 2.3, OKHCIHTEILHO- BOCCTAHOBUTEJIBHBIX PEAKIMH C HCIOIb30BAHUEM
MK 2.4, BOCCTaHOBHUTCIIBHBIC MeToJa
MK 2.5. peakiuu 3IEKTPOHHOTO OajaHca.
2. 3aga4yn Ha pacyeT Macchl BellecTBa MK 00bEMa
ra3oB [0 M3BECTHOMY KOJIHMYECTBY BEIIECTBA, Macce
WIH
00bEMY OFHOTO M3 YUYaCTBYIOIIUX B PpEaKLHUH
BEIIIECTB;
pacuérnl
Maccel (00bEMa, KOIMYecTBa BEIMIECTBA) MPOAYKTOB
peaxuuu,
€CJIM OJTHO U3 BEILECTB HMEET IPUMECH
2.2 OK 01 |Dnektpon |Cocrasnste ypaBuenus|1l. 3agaHuss Ha COCTaBIIEHHE MOJICKYJSIPHBIX U
HUTHUYCCKAA |XUMHUYCCKHUX peaKnuu | MOHHBIX
OK 04 auccoImall | MOHHOTO obMeHna ¢ peaKHI/Iﬁ C y4daCcTueM KHUCIOT, OCHOBaHHUU H
1K 2.1, ust H|y4acTHEM coJen,
(K22, i HEOPraHMYECKIX YCTaHOBJICHUE U3MEHEHHS KUCIIOTHOCTH CPEJIBI
[1K2.3. obmMeH BEIIIECTB
K 2.4. 2. JlabopatopHas paboTa "THUIbI XUMHYECKHX PeaKiuii”
[K 2.5.
3 Pazpen 3.|HccaegoBarb Kounrpoabnas padora
CTpoeHue |cTpoeHHEe U CBOICTBa
- HeOpraHHYeCKHX «CBolicTBa HEOPraHMYeCKUX BeleCTB)
CBOICTBA |BelleCTB
HEOpPraHu
YECKHX
BeIlEeCTB
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Moayas/P

No OK/I azgen/Tem | Pe3yabTar o0yuyeHust THIbI OLEHOYHBIX MEPONIPUATHI
K a
31 OK 01 (Knaccnpu |Knaccupuumposare  |1. Tect «HomeHknaTypa M Ha3BaHHME HEOPraHUYECKUX
[K 2.1. |kaums, HEOPTaHWICCKUE BEIIECTB MCXOAs M3 UX XUMHYECKOH (OPMYNBl HIH
gﬁ gg HOMEHKJIAT | BEIECTBA BlcocraBiieHre XMMHYCCKOW  (OPMYJBI  HCXOAS W3
K24 |TP2 H|COOTBCTICTBIM € MX|paspapmus  BemlecTBA 10 MEKAyHAPOIHOH — HMIH
K 2.5, |STPOSHMe | cTpocHHeM TPUBUAIBHOW HOMEHKIIATYPE.
HEOPTraHnY
CCKHX 2. 3amaun Ha pacyeT MaccoBOHM Jomu  (Macchl)
BeICCTB XUMHYECKOTO DJIEMEHTa (COEAMHEHMS) B  MOJIEKYJIE
(cmecn).
3. llpakTuueckne  3amaHus 1O  KJIACCH(UKAILUH,
HOMEHKJIAType u XUMUYECKUM (dhopmynam
HEOPraHMYECKHUX BEILIECTB Pa3IMYHbIX KIACCOB.
4. IlpaxkTnueckue 3aJlaHus Ha oTmpeseneHue
XMMUYECKOH aKTUBHOCTHU BELIECTB B 3aBUCHMOCTH BUIA
XMUMUYECKOH CBSA3MH THIA KPUCTAJUTMUECKON PEIIETKH.
3.2 OK 01 |®usuko- |YcraHaBIuBaTbh 1. Tect «OCOOEHHOCTH XHMHUYECKHUX CBOWCTB OKCHJOB,
OK 02 XUMHICCK | SABHCHMOCTD (1’1/13I/Hu<o' KHCJIOT, OCHOBaHWH, aM(OTEPHBIX THAPOKCHUAOB WU
K 2.1, ue 5 XUMHYCCKHUX  CBOUCTB coJiei.
K 2.2. CBOUCTBA HEOPraHn4CCKux
1K 2.3 |HEOPraHuY | BEWECTB OT CTPOCHUs 2. 3amaHuWs Ha COCTABJICHHE YPaBHCHHH XHUMHUYECKHX
1K 2.4, |SCKAX aTOMOB U MOJICKYJL, & [peaKIMid €  y4aCTHEM  TPOCTBIX M CIOXHBIX
[1K 2.5. |BCWCCTB | TAKKE THIA| HeOPraHMYECKUX  BEIIECTB:  OKCHUJAOB  METaJUIOB,
KpHCTAIIIHIECKOH HEMETAJIIOB u aM(pOTEPHBIX 3JIEMEHTOB;
etttk HEOPraHMYECKUX KHUCIOT, OCHOBaHMH M aM(OTEPHBIX
TUJPOKCUJIOB, HEOPraHUYECKHUX coJieit,
XapaKTePU3YIOIIUX UX CBOMCTBA U CIIOCOOBI TOIYYCHUS.
3. IIpakTuxo- €00pUEHTUPOBAHHbIE TPETHUYECKHE
3aJaHMs Ha CBOWCTBA W IOJYYE€HHE HEOPraHHMYECKHX
BEIIECTB
33 | OKO01 |Mnentud |MccremoBath 1. TIpakTUKO-OPMEHTHPOBAHHBIE  3aJ@HUS IO
OK 02 |WKalMA  |gayeCTBEHHEIE COCTAaBJICHUI0 XHMHUYECKHX pEaKIHil C y4acTUEM
OK 04 HEOPIaHHt | peakuu HEOPTaHMYECKUX BEIIECTB, UCIOIB3YEMBIX TS UX
MK 2.1, | "CC¥MX | peopranmueckux  |M/CHTHOHKAIIN.
L e 2.JIabopatopuas  pabora: “Unentudpuxanus
[K 2.3. ' .
1K 2.4. HEOPraHWYeCKUX BEIIECTB
[K 2.5.
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Mopyas/P

Ne oxm aszes/Tem | Pesyabrar o0y4ueHus THNBI OLeHOYHBIX MEPONPUATHI
K a
4 Paznen 4.|Hccnenosars KounTtposannasi padora
CTpoenue |cTpoeHne U CBOCTBa
- OpraHuYecKux «CTpoeHne ¥ CBOMCTBA OPraHNYeCKHX BellecTB»
CBOICTBA |BelIECTB
opraHmve
CKHX
BeIIECTB
4.1 OK 01 |Knaccudu |Knaccudunuposats 1. 3amaHus Ha COCTAaBICHHE HAa3BaHUN OPraHUYECKUX
[IK2.1. | kaums, OpraHu4ecKue COCIMHEHUM MO TPUBHAIBHOM WM MEXAYHApPOIHOU
gﬁ ;g CTpOCHHE | BEILCCTBA B| cucTemaTnieckoit HOMEHKIIAaType.
n COOTBCTCTBUU C nux
K 2.4. | yomenxkar | crpoennem 2. 3ajaHus Ha COCTABJICHHE IOJHBIX U COKPAILEHHBIX
1K 2.5. ypa CTPYKTYpHBIX ~ (OpMyn  OpPraHMYecKHX  BEIECTB
Opranudec OTAENBHLIX KIIACCOB.
KHUX
BEIIECTB 3. 3agaum Ha ONIpEeNENIeHHE MpOoCTeUIel
(opMyIIBIOpraHUYeCKOi MOJIEKYJIbI, HCXOS U3
3JIEMEHTHOTO cOocTaBa (B
%)
4.2 OK 01 |CgoiicTBa |YcTraHaBiuBaTh 1. 3agaHusl Ha COCTABICHHWE YPaBHEHUH XUMHUYECKHX
OK 02 OpranMdec | 3aBUCHMOCTD ®H3H1fo' peakuuii ¢ y4acTHEM OpPraHMYeCKHX BEIIECTB Ha
Kux XUMHUYCCKUX  CBOUCTB| ocHoBaHMM X COCTABAW CTPOCHHS.
OK 04 COCAMHCHU | OPraHUYCCKUX BCUICCTB
7 OT cTpoeHUs MoieKysl |2. 3aaHHUs Ha COCTAaBJICHHWE YPaBHEHUH XUMHUYECKHUX
peaKunii, WILTIOCTPUPYIOIINX XUMUYECKUE CBOMCTBA C
Y4ETOM MEXaHM3MOB NPOTEKAaHUs NAHHBIX PEAKUUH U
TEHETHYECKON CBSI3M OPraHMYECKHX BELIECTB Pa3HBIX
KJIACCOB.
3. PacuerHble 3aaud 10 YpaBHEHUSIM peakUUld C
y4acTHEM OPTaHHYECKHUX BEIECTB.
4. JlaGoparopHas pabota “I[TpeBparienus
OpPTraHMYECKHUX BEIECTB IPU HarpeBaHuu"
4.3 OK 01 (Mnentudu |Hccnenosats 1.IIpakTHKO-OpHEHTUPOBAHHBIE 3aJaHus o
OK 02 Kanus KaueCTBCHHEIC COCTABJICHUIO XUMHUYECKUX pEaKUMid ¢ y4dyacTUEM
OPTAHHHCC | peAKIH OPTAHMHECCKIX | opragyecKUX BEIECTB, B T.4. HCMOIb3YEMbIX I MX
OK 04 [fHx COCIMHCHIH HUACHTU(QHUKAIWUYI B OBITY U TPOMBIIIJICHHOCTH.
[IK 2.1. |BemecTs, |OTHenbHBIX KIaccoB
K 2.2. [ux 2.JlaboparopHnas pabora: “Unenrndukanus
[1K 2.3. [3HaueHue u OpPTaHUYECKUX COSTUHEHUN OTICIBHBIX KIacCOB”
[1K 2.4. (mpumeHeH
[MK 2.5. |ue B
OBITOBOM U
IIpOU3BOAC
TBEHHOH
JACATCIBHO
CTn
"enoBeKa
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OK/MI

Mopyas/P
aznen/Tem
a

PesyabTar 00y4enns

THNBI OLeHOYHBIX MEPONPUATHI

Pasgen 5.
Kunernue
CKHe u
TePMOIUH
AMHYECKH
e
3aKOHOMeE
pHOCTH
NMpPOTEKAH
s
XHMHYECK
HX
peaxkuuii

XapakrepuzoBarb
BJIUSIHHE Pa3JIMYHBIX
(daxropos Ha
paBHOBecHe "
CKOpOCTh
XHMHYECKHX peaKkuuii

OK 01
OK 02

CkopocTb
XAMHYIECK
ux
peaxkuuii.
XuMHuyecK
oe
paBHOBECH
e

XapakTepHu3oBaTh
BIIUSIHUE
KOHLEHTpaLUU
pearupyommx
BELLECTB
TEMIIEPATYpPhI Ha
CKOPOCTh XHUMHUYECCKUX
peaxuit

=

XapaxTepHu3oBaTh
BIMSHHE  WM3MCHEHHS
KOHIIEHTpaIUH
BEIIIECTB, peakun
Cpenbl M TeMIIepaTypshl
Ha CMeIleHHe
XHMHYECKOTO
paBHOBeCHS

[IpakTHKO-OpMEHTHUPOBAHHBIE TEOPETHUECKUE 3aJaHus
Ha aHauu3 (aAKTOPOB, BIMSAIOIIMX HA W3MCHCHUE
CKOpOCTH XUMUYECKOU pEeaKLUH. [Ipakruxo-
OpPHECHTUPOBAHHBIC 3aJaHUS HA NPUMEHEHUE NPUHLUIA
Jle-llatenbe A HAXOXKACHUS HANIPABICHUS CMEIICHUS
paBHOBECHS XMMUYECKOHM peakuuu ¥ aHanu3 (pakropos,
BJIMAIOIIHNX Ha CMCIICHUC XUMUYCCKOI'0 paBHOBECHUA

Paspgen 6.
PactBopsI

HccaenoBarnb
HCTUHHbIE PACTBOPHI
c 3aIaHHBIMH
XapaKTePpHCTHKAMU

6.1

OK 01
K 2.1.
1K 2.2.
1K 2.3.
[1K 2.4.
[1K 2.5.

Ilonsrue o
pacTtBopax

Pazaugarts
pacTBOpHI

HWCTHHHBIC

1. 3a7a4u Ha IPUTOTOBJICHUE PACTBOPOB.

2. IlpakTUKO-OpPHEHTHUPOBAHHBIE pACUETHBIE 33JaHUS
Ha JINCIIEPCHBIE CHCTEMBI, UCTIONb3YeMbIe B OBITOBOH M
MIPOM3BOJICTBEHHOI EATENILHOCTH YeJIOBEKa

6.2

OK 01
OK 04

Hccaenona
HHE
CBOICTB
pacTBOpoB

HccnenoBath (usuko-
XUMHUYECKHE CBOWCTBA
HCTUHHBIX PACTBOPOB

JlaboparopHast pabora “IIpuroroBnenue pacTBOpoB”

IIpodeccuoHaiLHO-OPHEHTHPOBAHHOE COJlep:KaHMe (CoAepKaHue NPUKJIATHOTO MOIYJIs1)
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Moayas/P

OK/M .
No K azgen/Tem | Pe3yabTar o0yuyeHust TunbI 0LIEHOYHBIX MEePONPHUATHIi
a
OKO01 |Pa3pgen 7. |OuenuBarn Keiic (c yueTom Oymymieit mpodeccrnoHaTEHOM
MOCJIEACTBHA JesTeILHOCTH ) BO3MOYKHBIE TEMBI KEHCOB:
OK 02 |Xumus B 6 N .
5 BITOBOW u| 1. HoBeiimre cMa304HbIe MaTepHaIbI
OK 04 BITY " HpOHSBO)]CTBeHHOﬁ
IPOM3BON | eqrenbHOCTH 2. bynymme MaTtepuansl A POU3BOJCTBA Ky30Ba U
OK 07 |CTBEHHOM | .0 peka ¢ mosmmuii | ACTAJICH aBTOMOOUIIEH.
[IK 2.1. |ACATETXLH |00 n0rmueckoii 3 B
K 2.2. |ocrn 5e30MaCHOCTH . Bynymwue marepuansl 1 TOIUIMBA.
[K 2.3. |4enoBeka 4. Unentudukanns MmaTepraos.
gﬁ 5‘5‘ 3amuTa Keiica (c yuerom Oyayueit

npogeccuoHaNbHON/1eATETbHOCTH)
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