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Pabouas nmporpamma yueOHOM TUCIMIUIMHBI pa3paboTaHa Ha OCHOBE:

denepanbHOrO rocy1apCTBEHHOT0 00pa30BaTEIBLHOIO CTaHAAPTA CPEIHETO
npodeccCuoHaIbHOTO 00pa3oBaHus 1Mo cneruanbHocTh 44.02.01 JlomkoasHOE
oOpa3oBaHue (BOCIIUTATENb ICTEH JOMIKOJILHOTO BO3PACTa);

* @enepanbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTENBFHOIO CTaHAApTa CPEIHEro OOIIero

o0Opa3oBaHus;
*  ®depaepanbHON 00pa30BaTENBLHON MPOTrpaMMBbI CpeHEro obIero oopazoBanus, 2023 ro;
* IlpumepHnoii paGoueil mporpammbl 001ICO0Pa30BATENBFHON JAUCIUILIUHBI «XUMHUS» JUIS
npodeCCHOHAIBHBIX 00pa30BaTeIbHBIX OpraHu3amui, pekomenaoBannon ®I'bOY 11O
«MHCTUTYT pa3BUTHA POPECCHOHATLHOTO 00pazoBaHus», 2022 ro.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN TPOT'PAMMBI YYEBHOUI
JANCHUIIVIMHBI 0/1.10 XUMUA

1.1. ObsacTe npuMeHeHns1 pado4eil NpOrpaMMbl
Pabouas mporpamma y4eOHOM MUCHMIUIMHBI SBISIETCS YaCThIO OCHOBHOHM NpodeccHOHaIbHON
00pa30BaTeNIbHOW MpOrpaMMbl CpPEIHEro NpOQPecCHOHANBbHOIO 00pa3oBaHus (MPOrpaMMbl
NOJArOTOBKU CIIELIMATIMCTOB cpeAHero 3BeHa) B cooTBeTcTBUM ¢ PI'OC mno cnenualbHOCTH
44.02.02 IlpenosaBaHue B HAYaJbHBIX KJIAaccaX, BXOAUT B YKPYNHEHHYIO TIpYyIHILy
crnenunanbHocTer CI1O: 44.00.00 O0pa3oBaHue U neaaroruyeckue HayKu.

1.2. MecTOo THCHUIUIMHBI B CTPYKTYpe OCHOBHOIi 00pa3oBaTe/ibHOI
NMporpaMmbI: 00111e00pPa30BaATEIbHbII HHKJI

VYuebnasa aucuumuinia O.10 Xumus oTHOCUTCA K 00111€00pa30BaTeIbHOMY LIMKIY B CTPYKTYpe
OCHOBHOH mpodeccruoHanbHoi 00pa3oBaTenbHoi mporpaMMbl 44.02.01 JomkoJibHOe
oOpa3oBaHue (BOCIHUTATEIb JIeTell JOIIKO0JIbHOI0 BO3PacTa)

1.3. Heapb u niiaHupyembie pe3yJibTAThI 0CBOEHUSI U CHHUIJIMHBI:
enmn:

1) dopmupoBaHHE CHCTEMbl XHMHUYECKHX 3HAHHH KaK BayKHEHMINECH COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, B OCHOBE KOTOPOH JIEKAT KIIOYEBBIC MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI W TEOPUM XHMHH, OCBOCHHE SI3bIKa HAyKHU, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIICHHI MHPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHHUE C UCTOPHUEH UX PA3BUTHSI U CTAHOBJICHUS,

2) (dopMuUpOBaHHE M Pa3BUTHC MPEACTABICHUN O HAYYHBIX METO/AX IMO3HAHHUS BEIIECTB U
XUMHYECKHUX PEAKIHi, HEOOXOMUMBIX AJisi MPUOOPETeHHs] YMEHUIl OpHEHTUPOBATHCS B
MHpE BEIIECTB U XUMHUYECKHUX SIBICHUN, UMEIONTUX MECTO B IPUPOJE, B MPAKTUIECKON U
MMOBCEAHEBHOM XKU3HU;

3) pa3BuTHE YyMEHHI W CIOCOOOB JESTENbHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM W
OOBSCHEHHEM XUMHUYECKOTO OJKCIEPUMEHTa, COONOJIEHUEM TMpaBuil 0€30MacHOro
oOpaleHus ¢ BeIECTBAMH.

PabGouast mnporpamMma y4eOHOM IMCHMIUIMHBI HAmNpaBJIieHa Ha pa3BUTHE OONUX W
npodeccuonansubie komneteHnuu (OK, I1K)

OK 01. BoiOupare cmocoObl pemieHus 3anad Npo(ecCHOHAIBHOM 1eATeIbHOCTH
MPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;

OK 02. Hcnonp30oBaTh COBPEMEHHBIE CpPEICTBA ITOMCKA, aHAIW3a M HHTEpIpeTaluu
uHpopMalu, U WH(POPMALMOHHBIE TEXHOJOTHM ISl BBIMOJIHEHHS 3ajad MpodecCHOHATbHON
JeSITEIbHOCTH;

OK 04. 3¢ dexTuBHO B3aUMOIEHCTBOBATH U PabOTaTh B KOJUIEKTHBE U KOMAaH/IE;

OK 07. CopnelicTBOBaTh COXpaHEHUIO OKpYKaWOIIEH Cpefbl, pecypcocOepekeHuto,
OpPUMEHATh 3HaHMA 00 W3MEHEHMM KIuMaTa, NPUHIUIBI OepeXIMBOTO MPOHU3BOJCTBA,
3P PEKTUBHO JAEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUsX;

I[IK 1.2. OpraHu3oBbiBaTh mporecc oOydeHHs OOydaroluxcsi B COOTBETCTBUU C
CaHUTApHBIMM HOPMaMH U TpaBUIIaMHU

[1K 1.3. KoHTponupoBaTh M KOPPEKTHPOBaTh Mpolecc OOy4YeHHsI, OLIEHUBATh PE3yiIbTaT
o0ydeHus 00y4Jaromuxcst



1K 1.5. Beibupats u pazpabaTsiBaTh y4eOHO-METOAMYECKHE MaTepuaiibl Ha ocHoBe PI'OC
¥ TPUMEPHBIX 00pa30BaTeNBHBIX MPOTPaMM C YYETOM THIIA 00pa30BaTEILHON OpraHH3alui,
0COOCHHOCTEH KiIacca/TpyIIlbl U OTACIBHBIX 00yJatOIIMXCs

OcBoenue conepx)aHusg y4eOHOW AMCHUIUIMHBI «XUMHS» 00€CIeYnBaeT JOCTH)KEHUE
CTyZIEHTaMH CIIEAYIOIIUX PE3yJIbTaTOB:

IIpeaMeTHBbIE PE3YJIbTATHI

1) c(OpPMUPOBAHHOCTh  MPEJICTABICHMIA: O  XHMHYECKOM  COCTaBJSIOLICH
€CTECTBEHHOHAyYHOM KapTUHBl MHpa, pOJM XMMHUM B II03HAHUU SBICHUM MpPUPOABI, B
GOpMUPOBAHUM MBIIUICHUSI W KYJIbTYpPbhl JHYHOCTH, €€ (YHKIHMOHATIBHOW TI'PaMOTHOCTH,
HEOOXOIMMOM /ISl peIIeHUs MPAKTHYECKUX 33/1a4 U SKOJOTHYECKH 0OOCHOBAHHOTO OTHOILICHHS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHON cperie;

2) BJIa/ICHUE CUCTEMOM XUMHYECKHUX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOITOJIATAIONINE MOHATHS (XMMUYECKHI JJIEMEHT, aTOM, JJIEKTPOHHAs 000J0YKa aToma, S-,
p-, d-35eKTpOHHBIE OPOUTAIH ATOMOB, HOH, MOJICKYJIa, BAJIGHTHOCTh, JIEKTPOOTPHUIIATEILHOCTD,
CTENEeHb OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHASI MAacCa, MOJISIPHBIN 00BEM, YTIEPOAHbBIN
ckeneT, (yHKIMOHAJIbHAs TpyMMa, pagukai, H30MEpUs, H30MEphbl, TOMOJOTHYECKHH P,
TOMOJIOTH, YIJIEBOAOPOIBlL, KHUCIOPOA- M Aa30TCOJAEpPIKAIIME COCAUHEHMs, OMOJIOTrHYECKU
aKTHBHBIC BelecTBa (YIJEBOIbI, KUPBI, OEIKH), MOHOMEpP, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEIMHEHUS, KPUCTAIIMYECKasl PelleTKa, TUIbI XUMHUYECKUX peaKiuil
(OKMCITUTEIbHOBOCCTAHOBUTEINIbHBIE, AK30-U SHIOTEPMHUYECKHUE, pPEaKIMU HOHHOIO OOMEHa),
pacTBOp, AJIEKTPOJIUTHI, HEDIEKTPOIUTHI, OSJICKTPOIUTUYECKAs AUCCOIMAINS, OKHUCIUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOW PEaKIUU, XUMHUYECKOE PaBHOBECHUE), TEOPUU U 3aKOHbI
(Teopuss XMMHUYECKOTO CTPOCHHUS oOpraHudeckux BemecTB A.M. bByrtiepoBa, Teopus
JNEKTPONUTUYECKON  aucconuanuu, mnepuoaudeckuii 3akon JI.MI. MenneneeBa, 3akoH
COXpaHEHMsI MaccChl), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMHH, (PaKTOJIOTUYECKUE
CBE/IEHUS O CBOMCTBaxX, COCTaBe, IOJIyUeHHUH U O€30MacHOM HCIOJIb30BAHUN Ba)KHEHIINX
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKON JESATENbHOCTH YEIIOBEKA;

3) c(OPMHPOBAHHOCTh YMEHUI BBIABIATH XapaKTEpPHbIE MPHU3HAKK U B3aUMOCBS3b
W3YYEHHBIX IOHATHH, NPUMEHATh COOTBETCTBYIOIIME IOHSATHS IPU ONHCAHUU CTPOEHUS U
CBOICTB HEOPraHWYECKUX U OPraHUYECKHUX BELIECTB M UX MPEBPALLEHUI; BBISBIATH B3aUMOCBS3b
XUMHYECKMX 3HAaHUN C TMOHATHUSAMU M IPEACTABICHUSAMH JIPYTUX €CTECTBEHHOHAYUYHBIX
IIPEIMETOB;

4) c(OPMHPOBAHHOCTh ~ YMEHHMH  HUCIOJIBb30BaTh ~ HAaUMEHOBaHMS  XMMHUYECKHUX
COEIMHEHUIN MEXJYHAPOJHOIO COI03a TEOPETUYECKOW W TNMPUKIAJAHON XMMHUU U TPUBUAIbHbBIE
Ha3BaHMS BAKHEWIIUX BEIIECTB (STWJIEH, AalETWIEH, IIHULEPUH, (QEeHOd, (opMalbIeru,
YKCyCHas KHCIIOTa, TJIMLWAH, YrapHbI ra3, yIJIEKUCIbIA Ta3, aMMHaK, TrallleHas W3BECTb,
HeraimeHas: M3BeCTh, NMHUTHEBAsl COAAa U JAPYTUX), COCTaBIATH (OPMYJbI HEOPraHUYECKUX U
OpPraHMYeCKHUX BEIIECTB, YypPaBHEHHUS XUMHUUYECKUX pEaKUud, OOBICHATh HMX CMBICI;
MOJATBEPXKJIaTh ~ XapaKTEpHbIe  XHMMHUYECKHE  CBOWCTBA  BEUIECTB  COOTBETCTBYIOLIMMH
HKCIEPUMEHTAMU U 3aIIUCSIMHU YPaBHEHUM XUMUYECKUX PEAKIIM;

5) c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh IPHHAUIEKHOCTb HM3YYEHHBIX
HEOPraHMYECKUX U OPraHMYECKHX BEILIECTB K OINpe/eJeHHBIM KiaccaM U IpyIaM COeAMHEHUH,
XapaKTepU30BaTh UX COCTAB M Ba)KHEWIIWE CBOMCTBA; ONPENEIATh BUABI XMMHUECKUX CBS3EH
(koBaJleHTHasi, HMOHHAs, MeTAJJIMYecKas, BOJOPOJHAsA), THUMbl KPUCTAUIMYECKUX PEIIETOK
BEIIIECTB; KIACCUPUIIMPOBATH XUMUUECKUE PEAKIIUH;

6) BJIa/ICHNE OCHOBHBIMM METOJIAMH HAYYHOI'O IO3HAHMUS BEIIECTB U XMMHUYECKHX
ABJIeHUN (HaOIoieHre, U3MEPEHNE, SKCIIEPUMEHT, MOJEIMPOBAHNUE);



7) c(OPMHPOBAHHOCTh YMEHHUH NMPOBOAUTH PACUETHI MO XUMHUYECKUM (popmynam H
YpaBHEHUSAM  XHMHUYECKUX  peakUuid ¢  HCIOJNb30BAaHMEM  (PU3MYECKUX  BEJIMYUH,
XapaKTEPU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOpMalIbHBIC
YCIIOBHSA) Ta30B, KOJHMYECTBA BEIIECTBA; MCIIOJIB30BaTh CHUCTEMHBIE XMMHYECKUE 3HAHHS IS
IOPUHATUS PEUICHUH B KOHKPETHBIX JKHU3HEHHBIX CHUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMHU U UX
NPUMEHEHUEM;

8) c(OPMHPOBAHHOCTh ~ YMEHHMH IUIAHUPOBATh W BBINOJHATH  XUMHUYECKUIH
HKCHEPUMEHT (TIPEBpAIICHUSI OPraHMYECKUX BEIIECTB MPHU HArpeBaHWU, MOJYYCHUE STUIICHA U
U3y4eHHE €ro CBOWCTB, KAYECTBEHHBIC PEAKIMM Ha aJIbJETUABI, Kpaxmall, YKCYCHYIO KHUCIIOTY;
JieHaTypanus OeJIKOB IPH HAarpEeBaHUH, IBETHBIC PEAKLUU OEIIKOB; MPOBOAUTH PEAKIIMHA HOHHOTO
oOMeHa, OIpeeNsaTh Cpely BOAHBIX PACTBOPOB, KAYECTBEHHBIC pEaKIlUU Ha CyIb(aT-, KapOoHAT-
U XJIOPHI-aHUOHBI, Ha KATUOH aMMOHHS; pelaTh SKCIEPUMEHTAJIbHBIE 33JaYd IO TeMaM
"Metamnsl" u "Hemertannsl") B COOTBETCTBHUM C NPaBWJIAMU TEXHUKH O€30IaCHOCTH IpHU
oOpalieHny ¢ BEIIECTBAMH M J1a0OpaTOpHBIM OOOPYJOBAaHUEM; MPEACTABIATh PE3YJIbTATHI
XMMHYECKOTO JKCIIEpUMEHTa B (OpPME 3amiCH YPaBHEHUIH COOTBETCTBYIOIIMX pPEAKIUH W
(bopMyTHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

9) c(OpPMUPOBAHHOCTh ~ YMEHHUS  aHAJM3UPOBATh XHUMHUYECKYIO HH(OpMALHUIO,
MOJIyYa€MYyI0 W3 pa3HbIX HMCTOYHMKOB (CPEICTB MaccoBoW HHGpopManuu, ceTb MHTepHET u
ApyrHe);

10)  chopMHUPOBaHHOCTH YMECHHUI COOIOATH MPaBHIIA YIKOJIOTMYECKH 11€7eCO00Pa3HOTo
IIOBCACHHUA B 6I>ITy u TPYHOBOﬁ ACATCIIBHOCTH B HLCJIAX COXPAHCHUA CBOCro 3A0POBbIA U
OKpY’Kalolled MPUPOJHOM Cpejbl; YUUTHIBATh OMACHOCTh BO3AEUCTBHUS Ha KHUBBIE OpPraHU3MbI
OMMPCACIICHHBIX BCUICCTB, ITIOHUMAA CMBICJI ITOKA3aTCJIA HpCI[GJIBHOfI IIOHyCTHMOfI KOHLCHTpAalUH,
11) ana oOywaromuxcs € OrpaHUYEHHBIMH BO3MOXHOCTSIMHU 3J0POBbS: CPOPMHUPOBAHHOCTH
YMCHHUA [MPUMCHATHL 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOJAX IIO3HAHUA BCHICCTB U
XUMHUYECKHX SIBJICHUI.

MeTanpeaMeTHble pPe3yabTAThl

1) ocBOCHHBIC OOYUYAIOIIUMHUCS MEXKITPEAMETHBIC TIOHATHS U YHHUBEPCAIbHbIC YUeOHBIC EHCTBUS
(perymnsTUBHBIC, TO3HABATENbHBIE, KOMMYHUKATUBHBIC);

2) croCOOHOCTh WX HCIIOJIL30BAHUS B MO3HABATEIBHOW M COIMANBHON MPAKTHUKE, TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAaHUPOBAHUIO U OCYIIECTBIECHUIO YUEOHOHN NeATeIbHOCTH, OpraHu3aluu
yueOHOT0 COTPYAHUYECTBA C MEJArorMYeCKUMU paOOTHUKAMH U CBEPCTHUKAMH, K YUaCTHIO B
MOCTPOCHUU WHIMBUIYaTbHOM 0Opa30BaTeNbHONW TPAEKTOpUU; 3) OBJIAJEHUE HABBIKAMU
y4eOHO-UCCIIeI0BATENHCKOM, TPOSKTHON M COIMATIBLHOM eI TeIbHOCTH.

JIMYHOCTHBIE PE3YJbTATHI

1) oco3HaHHEe 00Y4YAIOIIMMHKCS POCCUICKOI MPaXkIaHCKOW UIICHTUYHOCTH;

2) TOTOBHOCTbH K CAMOPA3BHTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHHIO;

3) HamMuue MOTUBAIMU K 00YYEHHUIO M JMYHOCTHOMY Pa3BUTHIO;

4) neneHanmpaBIeHHOE  pa3BUTHE BHYTpPEHHEN NO3ULUU  JINYHOCTH Ha  OCHOBE
JIyXOBHOHPABCTBEHHBIX IIEHHOCTEH HapooB Poccuiickoii ®enepanuu, HCTOPUUYECKUX U
HallMOHATBHO-KYJIbTYPHBIX TpaguIui, ¢dopmupoBaHue CUCTEMBI 3HAUYMMBIX
LIEHHOCTHOCMBICJIOBBIX YCTaHOBOK, AHTHUKOPPYILMOHHOIO MHPOBO33pEHUs, NPAaBOCO3HAHMS,
HKOJIOTMYECKOM KYIbTYPhl, CHOCOOHOCTH CTaBUTh LEJIH U CTPOUTH KU3HEHHBIE IIJIaHbI

2. CTPYKTYPA U COAEP KAHUE YUYEFHOM JUCIATLTAHBI



2.1. O6beM yueOHOI TUCHUIITUHBI U BUIBI y4eOHOH padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O0bem 00pa3zoBaTeJIbHOM MPOrPpaMMbI Y4eOHOM U CHUTIIUHbBI 72
B T.4. B popMe NPaKTHYECKOI MOATOTOBKH 6
B T. U.:

TEOpPETHYECKOE 00yUeHre 32
MPAKTUYECKHUE 3aHATUS 34
IIpodeccnonanbHO OPUEHTHPOBAHHOE COJePKAHUE (IPUKIIATHOM 6
MO/YJIb)

B T. 4.

TEopeTHYecKoe 00yJIeHne 2
IIPAKTUYECKUE 3aHATUS 4

Koncyabranuu

IIpomexyTounasi arrecranus (AuddepeHUMPOBAHHBIN 3a4eT)




2.2. TemaTuyeckuii MJIAH U coJep:KaHue YUeOHOH TUCUMILTHHBI

Koasl
KOMIIETEHIIH i,
HaumenoBanue pa3jaesioB Oo0bem (bopmuposanitio
Conep:xkanue u GopMbI OPraHU3ANUM JAeSITEJILHOCTH 00y4A0IIMXCS KOTOPbIX
nTem Hacob CrocooCcTBYyeT
3JIEMEHT
NPOrpaMMblI
1 2 3 5)
Pa3nes 1. OcHOBBI CTPOEHUSI BelecTBa
Tema 1.1. CTpoeHue aToOMOB XUMUYECKUX IEMEHTOB U NPUPOJA XUMUUECKON CBS3U 4 OK 01
1. Cospemennas wmojens| CoaepkaHue
CTPOCHHA aTOMA. CHUMBOJIMYECKH A3BIK XUMUH. XUMUYECKUH 3JIEMEHT. DIEKTPOHHAs KOHPUTYpaLus
aroma. Kiaccugukarys XuMHYECKHUX JIEMEHTOB (s-, P-, d-3nemeHThI). BaneHTHbie
3JIEKTPOHBL. BaneHTHOCTh. DNEKTPOHHAS NPUPOAA XUMUYECKON CBS3U. 2
DNeKTPOOTPULIATENIbHOCTD. BHibl XuMu4ecKko cBsA3M (KOBaJIEHTHAs!, NOHHAs,
MeTaJIJIN4ecKasi, BOAOPOIHAS) U CIIOCOOBI €€ 00pa30BaHUS
IIpakTnueckoe 3anatue 1. | B Tom uncie npakTHYecKUX 3aHATHI M 1a00paTOpHBIX padoT
«CocraBiieHe XUMUYECKUX | Pelenre 3aJaHuii Ha MCIOJB30BAHME XHMUYECKOM CHMBOJIMKM M Ha3BaHWM
bopmyn» COCIMHEHUN 10 HOMEHKJIAType MEXAYHAapOJHOTO COK03a TEOPETUYECKOW W
MPUKIATHON XUMUU U TPUBHAJIBHBIX Ha3BaHUM JJIs1 COCTABIECHUS XUMHUECKUX (HOpMYIT
JIByXaTOMHBIX COEIUHEHUH (OKCHUIOB, CYIb(PHUIOB, THAPUIOB M T.I.) U JPYTHX 9
HEOPraHWYECKUX COCIUHEHUN OTIEeNbHBIX KiaccoB. IIpakThueckue 3amaHuss Ha
YCTAaHOBJIEHHE CBA3M MEXKIY CTPOEHHEM AaTOMOB XHMHUYECKHMX JJIEMEHTOB W
NePUOANYECKUM HW3MEHEHHEM CBOICTB XMMHUYECKUX 3JIEMEHTOB U UX COCJAMHEHUU B
COOTBETCTBUHU C NoJI0KeHUEM [leprogudeckoi CUCTEMBI.
Tema 1.2. [lepnoguueckuii 3axon u tTabnuna /I.11. Menneneesa 2 OK 01
[IpakTnueckoe 3austue 2. | Conep:kanue OK 02
«Ileproamyeckas cucteMa | B TomM 4nc/ie NPAKTHYECKUX 3aHATHI H J1a00PAaTOPHBLIX padoT 2




XUMHUYCCKUX DJICMCHTOB
J.1. MenaeneeBa»

®usznueckuil cmbica [lepuoauueckoro 3akona J[.M. MenneneeBa. 3akoHOMEPHOCTH
U3MEHEHHS CBOMCTB XUMHUUYECKUX JIEMEHTOB, 00pa3yeMbIX UMM IIPOCTHIX U CIOMKHBIX
BCIICCTB B COOTBCTCTBHU C ITOJIOKCHUEM XUMHUYCCKOI'O 3JICMCHTA B HepnozmquKoﬁ
cucreme. MupoBo33peHdeckoe U HayuHoe 3HaueHue [lepuonnyeckoro 3akona J[. 1.

MenneneeBa. [Iporuossl JI.1. MenaeneeBa. OTKpbITUE HOBBIX XMMHUYECKUX
2JIEMEHTOB.

Pelienne nmpakTHUKO-OpUEHTUPOBAHHBIX TECOPETHUUECKUX 3aJaHUN Ha XapaKTEpHU3alUIo
XAMHUYECKHX  JJIEMEHTOB  «Merajummyeckue /  HEMETa/UIMYECKHE  CBOWCTBa,
3JIEKTPOOTPHUIIATEIIBHOCTh XUMUUYECKUX 3JIEMEHTOB B COOTBETCTBUM C UX JIEKTPOHHBIM
CTPOEHUEM U TOJIOKEHHEM B MEPHUOJIUYECKON CUCTEME XMMHUYECKUX 3aeMeHTOB [[.U.
MenneineeBa»

Pa3nes 2. Xumnueckue peakiuu

Tema 2.1. Tunbl XUMUYECKUX pEAKIIUNA OK 01
2. Kmaccudukanust u tunsl | Comep:kaHue
XMMUYECKUX PEAKIMH C CocraBieHrue ypaBHEHHI peaklMii COSAMHEHUs, Pa3IoKEHUs, 3aMelIeHus, oOOMeHa, B
yHacTHeM HCOPTaHUICCKUX | 1y, peakuuii ropeHus, OKUCIEHUS-BOCCTAHOBIICHHS.
BCTICCTE. VYpaBHEeHHsI OKUCIEHUS-BOCCTAaHOBJICHUs. CTeneHb OkucieHus. OKHUCIUTENs U
BOcCTaHOBUTENb. COCTaBJI€HHUE M YpPaBHHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MeTOJOM JJIEKTPOHHOTro OanaHca. OKHUCIUTENIBHO-BOCCTAHOBUTEIBHBIE
peakuuy B NOPUPOAE, MPOU3BOJACTBEHHBIX IMpOIECCaX M KU3IHEACATEIbHOCTH
OpraHU3MOB
IIpakTnueckoe 3anatue 3. | B Tom yHciie npakTHYeCKHUX 3aHATHI 1 J1a00paTOPHBIX padoT
«Pemenne 3a1a4 1o KonnuectBeHHble oTHOMICHNUS B XUMUH. OCHOBHBIC KOJIMYSCTBEHHBIC 3aKOHBI B XUMUHU
YPaBHEHUAM XUMHYECKUX | M pacueThl MO YPaBHEHUSM XHMHMUYECKHX peakiuii. Moib Kak eIuHHUIla KOJIWYECTBa
peakuuii» BelecTBa. MossipHast Macca. 3aKOHBI COXPAHEHHUSI MAacChl M SHEPTrUU. 3aKOH ABOrajapo.
Monsipablii 00beM razoB. OTHOCHTENbHAs TUIOTHOCTh Ta30B. PacdeTsl Mo ypaBHEHUSIM
XUMHUYECKHX PEaKIUid C HCIONh30BAHHEM Macchl, 00beMa (HOpMabHbBIE YCIOBUS)
ra3oB, KOJIMYECTBA BEIIECTBA.
Tema 2.2. DnekTpoauTHyecKas JUCCOLMAIUS U HOHHBIM 00MeH OK 01
3. Teopus Coneprxanue OK 04




BHCKTPOHHTHHGCKOﬁ
JUucCCcolralu.

HNoHbl. DIeKTpONUThI, HEIEKTPOIUTHI. Peakiuu wmoHHOro oobmeHa. CocTaBicHHE
peaKuii MIOHHOTO OOMEHA IyTeM COCTaBIICHUSI UX TMOJHBIX U COKPAIIEHHBIX MOHHBIX
ypaBHeHUH. KHCITOTHO-OCHOBHBIE peaKIuu. 3a/laHus Ha COCTaBJICHUE HOHHBIX PEAKIIU

Jlaboparopnas pabota 1.
“THUIBI XUMHUYECKUX

peakumii”.

B ToM 4nciie NpaKTHYECKUX 3aHATHI M J1a00PATOPHBIX padoT

HccnenoBanue TUMOB (110 COCTaBYy M KOJMYECTBY HCXOAHBIX U 00Opasyromuxcs
BELIECTB) U NIPU3HAKOB XMMHUECKUX peakuuil. [IpoBenenue peakunii HOHHOro 0OMEHa,
OIIpeZCIICHUE Cpebl BOAHBIX PACTBOPOB. 3a/laHUs Ha COCTABJIICHUE HOHHBIX PEAKIIUI

Pa3zgea 3. CTpoeHue U CBOIiCTBA HEOPTraHM4YECKNX BelleCTB

Tema 3.1. Knaccuduxarus, HOMEHKIATypa U CTPOSHHE HEOPTraHMYECKHUX BEIIECTB

4, Knaccudukamms
HEOPTaHMYECKUX BEIIECTB.

Conep:xkanue

[Tpenmer Heoprannyeckoil xumuu. IIpocTsie u cnoxusle BeniecTsa. OCHOBHBIE KJIACCHI
CIIOXKHBIX  BEIIECTB (OKCUABI, THUIAPOKCUIBI, KHUCIOTHI, coyik). BzauMocBs3b
HEOPraHMYECKUX BEILECTB. ATrperatHble COCTOSHMs BellecTBa. Kpucramimueckue u
amopdHble BemecTBa. THIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHAas, MOJEKYJspHasi,
MOHHAs, MeTa/InyecKas). 3aBUCUMOCTb (DU3MUYECKMX CBOWMCTB BeIIECTBA OT THUIIA
KPUCTAJIMYECKON pelIeTKH. 3aBUCUMOCTh XUMUYECKOM aKTUBHOCTHU BEILECTB OT BUAA
XMMHUYECKON CBSI3M W THUIA KPUCTAJUIMYECKOM pemeTkd. [TpuumnHbl MHOrooOpasus
BEUICCTB

[TpakTueckoe 3ansTue 4.
«Homenknarypa
HEOPraHUYECKUX BEIIECTB)»

B TOoM 4nciie NpaKTHYeCKUX 3aHATHI M J1a00PATOPHBIX padoT

HomeHknaTypa HEOpraHM4eCKMX BEIECTB: Ha3BaHME BEIIECTBA MHCXOAd M3 HX
XUMHUYECKON (OpPMYJIbl WIIM COCTABIEHUE XUMHUUECKON (OpPMYJIbl UCXOAS U3 HAa3BaHUS
BemecTBa 1o MexayHapoHoi (MIOITAK) nnu TpuBuansHOi HOMEHKIATYpe.

Pemenune npaktuueckux 3agaHuil Mo Kiiaccu(UKalUKU, HOMEHKIATYpe U XMMUYECKUM
¢dopMynaM HEOPraHWYECKHX BELIECTB PA3IMUHBIX KJIAcCOB (yrapHbIi ra3, yriaeKuciIbli
ra3, aMMHakK, raiieHas W3BeCTb, HETalleHas W3BECTb, NUTbEBas COAA U APYTHUX):
Ha3blBaTh M COCTaBJIATH  (OPMYJbl  XUMHUYECKMX  BELIECTB,  OIpPENEIAThH
IIPUHAJJIEKHOCTD K KJIAcCy.

Hctounuku xumudeckod uHMopmanuu (CpeacTB MaccoBoW HHQOpMAIUM, CETh
Wntepner u apyrue). Ilouck uHpOpManuu mno Ha3BaHUAM, HICHTU(UKATOPAM,

CTPYKTYpPHBIM (hopmyrnam

OK 01
OK 02
IIK 1.2.
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[IpakTueckoe 3ansatue S.
(MpaKTUKOOPUEHTHPOBAHHOE

Pa3HO0OpasHbIe BemecTBa B OKpyskaroiieM mupe. [IpraMepsr BemecTs: coib, caxap,
BOJ1a, PUPOJIHBIN T'a3.

2
coaepxanue) BemecTtso.
Tema 3.2. PU3UKO-XMMUYECKHE CBOMCTBA HEOPTAHMYECKUX BEILIECTB 10 OK 01
5. MeTauibl. Conep:kanue OK 02
OOume Qu3nueckue M XUMHYECKHE CcBoilcTBa MeTauioB. CrHocoObl IMOTy4YEHHUS. IIK 1.2.
3HaueHUE METAUIOB UM HEMETAUIOB B IPUPOJIE M KU3HEIEATEIBHOCTH YEJIOBEKA U 2 [IK 1.3.
opranu3MoB. Koppo3usi MeTayioB: BUIBI KOPPO3UH, CIIOCOOBI 3AIUTHl METAJUIOB OT
KOppO3Uu
6. Hemerasibr. OOmme Qu3nueckne M XWMHUYECKHE CBOWCTBA HEMETAUIOB. THIMYHBIE CBOWMCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u  HOMEHKIATypa COEIUHEHHMA 2
HeMeTaJ10B. KpyroBopoTsl OMOr€HHBIX AJIEMEHTOB B IPUPOJE
7. Xumudeckue CBONCTBA| 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB MPOCTHIX BEUIECTB, BOAOPOIHBIX COCAMHEHUI,
OCHOBHBIX KJIaCCOB BBICILIX OKCHUJIOB U THAPOKCHIOB
HEOPraHUYECKUX BEIIECTB 2
(OKCHAOB, THAPOKCU/IOB,
KHCJIOT, COJIEH U Ap.).
ITpakTuyeckoe 3aHATHE 6. | B TOM 4nc/e NpaKTHYeCKUX 3aHATHII M 1a00PaTOPHBIX padoT
«CocraBiieHne ypaBHeHUH | CocTaBlieHHE ypaBHEHMH XMMUYECKMX PEAKIHMH ¢ y4acTHEM MPOCTBIX M CIIOMKHBIX
XUMHYCCKHX PEAKIHID» HEOPraHWYECKUX BEIIECTB: METAJJIOB U HEMETAJUIOB; OKCHIOB METAJJIOB, HEMETAJJIOB
U aM(OTEepHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBaHMH U aM(pOTEpHBIX 2
TUIPOKCHUI0B; HEOPTraHUYECKUX COJIEH, XapaKTePU3YIOIIHUX UX CBOICTBA.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB,
NOJy4eHHe W 0e30MacHOe HCIOJIb30BaHME BAXKHEHIINX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHUYECKOM EATEIbHOCTH YeJIOBeKa
[IpaxTnueckoe 3anstue 7. | ColicTBa BO3yxa. 3HaYEHHE BO3/1yXa JUIS PACTEHUH, )KUBOTHBIX, YEIOBEKA.
(MpaKkTHKOOPUEHTHPOBAHHOE
conepxanue) Boznyx — 2
CMECH I'a30B.
Tema 3.3. Unearudukanus HEOPraHUIECKUX BEIICCTB 4 OK 01
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Jlaboparopnas pabota 2.

Conep:xanue

OK 02

«Hnenrudpuxanus B ToM unciie NPAKTHYECKUX 3aHATHI U J1a00PaATOPHBIX padoT OK 04
HEOPraHMYECKUX BEIIECTBY. | PemieHne SKCHEPUMEHTANbHBIX 3a/ad 10 XHMHUYECKUM CBOMCTBaM METAJJIOB H IIK 1.3.
HEMETAJUIOB, 110 PACIIO3HABAHMIO U IOJYYEHHUIO COCIMHEHUN METAIIIOB U HEMETAJUIOB. IIK 1.5
Unentuduxanms HEOPTraHUYECKUX BEILIECTB c HCII0JIb30BaHUEM ux
(U3NKOXUMHYECKUX CBOMCTB, XapaKTEPHBIX KAYEeCTBEHHBIX peakimii. KadecTBeHHBIC
peakiuu Ha cynbdar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS
[IpakTnueckoe 3ansatue 8. | CoiictBa Bojbl. COCTOSIHHE BOJIbl, €€ PACIpPOCTPAHEHUE B NPUPOJE, 3HAYCHHUE IJIf
(IIPaKTHKOOPUEHTUPOBAHHO | )KMBBIX OPTaHU3MOB U XO3AMCTBEHHOM KU3HU YeI0BeKa. KpyroBopoT BoJibI B IPUPOJIE.
e conepxkanue) Bona.
Pa3znen 4. CTpoeHue U CBOIiCTBA OPraHUYeCKUX BelleCTB
Tema 4.1. Knaccuduxamus, cTpoeHre 1 HOMEHKIIaTypa OpraHU4YeCKIX BEUIECTB OK 01

8. Ilpeamet opraHmyecKoi
XUMHH.

Conep:xanue

[losiBieHHE 1 pa3BUTHE OPTAHUYECKOW XMMHH KaK HayKu. MecTo U 3HaueHue

OpPraHNYEeCKON XMMHUH B CUCTEME ECTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHUE KAK IMOPSNOK COCAUHEHUsS aTOMOB B MOJIEKYJE COIVIACHO HX
BaJIEHTHOCTH. OCHOBHBIE MOJOXEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OpPraHUYeCKUX
coequHeHnii A.M. bytnepoBa. VYTIiIepoOHBIM CKENET OPraHUYeCKOW MOJIEKYJIBI.
3aBUCHMOCTb CBOMCTB BEILIECTB OT XMMHMUYECKOTO CTPOCHMsI MOJEKyl. M3omepus u
HU30MEDBI.

[Tonstue o ¢yHkuMoHambHOM rpynme. Pagukan. IlpuHUMNB  KiaccupUKauu
OpPraHMYECKHX COeAMHEHUH. MexayHapoaHass HOMEHKIAaTypa W MPHUHIMIIBI
HOMEHKJIaTyphl ~ OpraHuueckux coeauHeHuil. IlonstTe 00 a3oTconepamux
COETMHEHUSIX, OMOJOTHUYECKH aKTUBHBIX BEIIECTBaX (yrieBoJax, KUpax, OeaKax u 1p.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTnueckoe 3ansaTue 9.

B TOoM uMciie NpakTHYeCKUX 3aHATUHI M J1a00pPaTOPHBIX padoT
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«CocraBiieHH€ TIOJHBIX U
COKpPAIIEHHBIX
CTPYKTYPHBIX (OPMYII
OPraHMYECKUX BEIIECTBY

Homenknarypa OpraHM4YecKUX COCIMHEHUH OTAETbHBIX KJIacCOB (HACHIIICHHBIEL,
HCHACHIIICHHBIE W apOMAaTHYECKUE YIJIEBOJOPOMBI, CIUPTHI, (DEHOIBI, ANbICTUIbI,
KETOHBI, KapOOHOBbIE KHUCIOTHI W Jp.) CocTaBieHHE TMOJHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (OPMYJI OPraHUYECKHX BEIIECTB OTICIBHBIX KJIACCOB, HCIIOJIB3YS HX
HA3BaHUS IO CHUCTEMATHYECKON M TPHUBHAIBLHOW HOMEHKJIATYype (ITHIICH, alleTHJICH,
TIIMIEpUH, GeHou, GopMabaeru, YKCyCHasi KUCIO0Ta, IIHIKH). Pacders mpocreiimeit
(bopMyITbI OpraHUIECKON MOJICKYIIBI, HCXOJIS U3 AJIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CBolicTBa OpraHM4eCKUX COEIUHEHUI 12 OK 01
9. IlpenenbHbIc U Conep:xanue OK 02
HETPE/ICIbHBIC [Ipenenbuble W HENPENETbHBIE YIIEBOAOPOAbI (ANKaHBI M LUKIOAIKaHbl). ['opeHue OK 04
yriieBoAOPOAbI MCTaHAa KaK OJMH M3 OCHOBHBIX HCTOYHHMKOB TCILJIa B IPOMBIIIJICHHOCTH H 6LITy.
CBoiicTBa TPHUPOAHBIX YTIIEBOAOPOAOB, HAXOXKJICHHE B TPHUPOAEC U TPUMEHEHUE 2
AIKaHOB; HEMpeeabHbIC (AJKCHBI, AJKWHBl M aJKaJAWCHBI) W apOMaTHYECKUE
YIJIEBOAOPOAbI. I'OpeHne aleTuneHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIrO IJIaMEHH
JUTS CBAPKU U PE3KU METAJIOB
10. Kucnoponconepxamue | Kucnopoacoaepkamme coenuHeHust (cupTbl U (EHOJBI, KapOOHOBBIE KHCIOTHI U
COCJIMHEHUS 3¢uphl, ambIeruabl W KETOHBI, XUPbI, yriaeBoabl). [IpakTuueckoe mnpuUMeHEHUE
STHJICHTIIMKOJIS, mmnepuHa, penona. [Ipumenenne dopmanbaeruaa, aneTalbIeTHIa, 2
YKCYCHOM KHCIOTHl. MpblIa Kak COJIM BBICHIMX KapOOHOBBIX KHCJIOT. Mororue
CBOMCTBA MblIa
11. AzoTconepxarue A3oTcoaepkaiiye COEIUHEHHNS (amuHBI H aMUHOKHCJIOTHI, Oenkn).
COCIUHCHUA BBICOKOMOJ'ICKYJ‘IS[pHBIe COCIIMHEHUA (CI/IHTGTI/I‘ICCKI/IC u 6HonornquKH-aKTnBHHe). 2
MoHowmep, noauMep, CTPYKTypHOoe 3BeHO. [lonnmepusanus s3TuiieHa Kak OCHOBHOE
HaIpPABJIEHUE €0 UCIOJIb30BaHUA.
I'eneTrnyeckas CBs3b MEXKY KJIACCAMH OPraHUYECKUX COEAUHEHUI
JlaboparopHas pabota 3. | B TOM yncie NpakKTHYeCKUX 3aHATHI M J1a00PaTOPHBIX padoT
«IIpeBpamieHus [Tonydyenne »oTHieHa W U3YYEHHE €ro CBOMCTB. MoJenupoBaHHE MOJEKYI U
OpPraHUYECKUX BEUICCTB NPU | XUMHYECKUX IPEBPALICHUI HAa IPUMEPE dTaHa, DTUIIEHA, allCTUIIEHA U JIp. 2

HarpeBaHuu».
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[IpakTnueckoe 3anstue 10.
«CocraBieHue ypaBHEHUM
XUMUYECKHUX PEAKLUN C
y4acCTHEM OpPTaHUYECKUX

BCIICCTB»

CBoiicTBa OpraHMYECKUX COCJAMHEHHN OTIENbHBIX KJIACCOB (TpUBHAJbHAs U
MEXIYHapOJAHAas HOMEHKJIATypa, XUMHYECKHE CBONCTBA, CIIOCOOBI IOITYYECHHS):
npejiesibHble  (aKaHbl W IUKJIOAJIKAaHBI), HEMpeaeabHble (AJKEHbI, AaIKUHBI U
aIKaJIMeHbl) W apOMaTHYeCKHUE YIJIEBOJOPOJIbI, CHUPTHI U (DEHONbI, KapOOHOBBIE
KUCIOTBI #  J3QUpPHl, ambACTUABl W  KETOHBI, aMUHBI W  aAMHHOKHCIIOTEHI,
BBICOKOMOJIEKYJISIPHbIE CO€IMHEHU. 3a/laHusI HA COCTABJIEHUE YPAaBHEHUN XUMUYECKUX
peakiuii ¢ ydacTHeM OPraHUYEeCKUX BEIIECTB HA OCHOBAHMH MX COCTaBa U CTPOEHUS

[IpakTnueckoe 3anstue 11.
«CocTaBiieHUE CXeM

peaKuuii»

CocraBineHue cxeMm peakuuid (B TOM 4YHCI€ IO MPEAJOKEHHBIM LENOYKaM
IPEBPALLCHU), XapaKTePU3YIOLINX XMMUUYECKHE CBOMCTBA OPraHUYECKUX COETMHEHUN
OTJIENbHBIX KJIACCOB, CIIOCOOBI UX MOJYYEHUS] U Ha3BaHME OPraHMYECKUX COCAMHEHMM
110 TPUBUAIBHON WUJIM MEXIYHAPOJHON CUCTEMATUYECKON HOMEHKIIATYypE.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHUM HAa CBOMCTBA
OpPraHMYECKUX COCOUHEHUN OTAEIbHBIX KJIACCOB

Tema 4.3. neHtudukanus OpraHMYeCKuX BEIIECTB, X 3HAYCHHUE U IPUMEHEHHE B OBITOBOM U MTPOU3BOACTBEHHOMN

JACATCIIBHOCTH 4YCJIIOBCKA

12. buoopranudeckue
COCIMHEHMUSL.

Conep:kanue

[TpumeneHue u O6uonoOruyecKas poJib yriieBoAoB. OKUCIEHHE YITIEBOJOB — UCTOYHHK
SHEPruM JKUBBIX OpraHu3mMoB. OO0JIaCTM NPUMEHEHUs aMHHOKUCIOT. [IpeBparneHus
0enkoB MuIIM B opraHusme. buonormyeckume ¢yHkuum OenkoB. buonormueckue
¢ynkuuu kupoB. Ponp opraHuueckod XMMHM B PpELIEHHH MpoOJieM MHIIEBON
0e30I1aCHOCTH

13. Posip XuMuUu B )KU3HU
YeJI0BEKa

Ponb oprannyeckoil XMMUU B pelIeHUH NMPOOJIEM SHEpreTudyeckoi 0e30macHOCTH, B
pa3sBUTUN MEIULMHBI, CO3JAHMM HOBBIX MaTEpUaJIOB, HOBBIX HWCTOYHUKOB JHEPIuU
(ampTEepHATUBHBIE HMCTOYHMKM HHepruu). ONacHOCTh BO3JEUCTBUS Ha JKUBBIE
OpPraHu3Mbl OPraHMYECKUX BEIIECTB OTAEIbHBIX KJIACCOB (YIJI€BOJOPOJBI, CIUPTHI,
(eHOMBI, XJIOPOpPraHUYeCKUe MPOU3BOAHbBIC, AIBJAETUIBI M JIp.), CMBICI IOKa3aTels
IIPEJIENbHO JOMYCTUMOM KOHIIEHTPAINH

IIpakTnueckoe 3ansitue 12.

B TOoM 4nciie NpaKTHYeCKUX 3aHATHI M J1a00PATOPHBIX padoT

OK 01
OK 02
OK 04
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“Unentuduxarnms
OPraHUYECKUX COCTUHEHUMN
OTAEJIBHBIX KJIaCCOB”

Wnentudukanuss OpPraHUYECKUX COCIMHEHUH OTAETbHBIX KJIaccoB (Ha MpHMEpe
JIBJETU0B, KpaxMaia, YKCYCHOM KHCIIOTBI, OEIKOB M T.N.) C UCIOJb30BAaHUEM HX
(U3UKO-XMMUYECKIX CBOWCTB M XapaKTEPHBIX Ka4eCTBEHHBIX peakuuil. [leHarypanus
Oenka npu HarpeBaHuu. l[BeTHbIE peakiuu OeskoB. Bo3HUKHOBEHHE aHAIUTHUECKOTO
CUTHQJIA C TOYKM 3PEHUS XUMHUYECKHX IPOLIECCOB IPHU NPOTEKAHUM KAYECTBEHHOMU
pEaKMH, MO3BOJIAIOMIEH HASCHTU(UIIMPOBATH NPEAJIOKEHHbIE OPraHUYECKHE BEIIECTBA

Pasznen 5. Kunerndeckue M TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX pPeaKkiui

Tema 5.1. CKOpoCTh XUMHUYECKUX peakUuil. XMMHUUECKOE pABHOBECUE

14. CkopocTh peakiuu, ee
3aBHCUMOCTh OT Pa3IMYHbBIX

(hakTOopoB

Conep:xanue

CKOpOCTh  peakIiM, €€ 3aBHCHUMOCTh OT Pa3JIMYHBIX (DAaKTOPOB: IMPHPOJIBI
pearupymromux BeLIeCTB, KOHLEHTPALMM pPeardpyrolux BeIIeCTB, TeMIEpaTypbl H
IUIOINAJM PEaKIMOHHOM NOBEpXHOCTH. TeruoBble 3PPEeKThl XMMUYECKUX pPEaKLUil.
DK30- M S3HIOTEPMHUECKUE, PEAKIINH.

OO6paruMocTh peakuuil. XMMHUYECKOE PaBHOBECHE U €ro CMELICHUE MoA JeicTBHEM
pa3nuYHbBIX (aKTOPOB (KOHICHTPAIUS PEAreHTOB WU MPOIYKTOB PEaKIIHH, JIaBIICHUE,
TeMmmeparypa) s CO3[JaHMs ONTUMAJbHBIX YCJIOBUH TNPOTEKAHUS XHMHYECKUX
npoueccoB. [Ipuanmn Jle llarense

[IpakTuueckoe 3austue 13.
«Pemenue 3agau»

B TOoM uMciie NpaKkTHYeCKUX 3aHATHI U JTA00PATOPHBIX padoT

Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHANU3 (DAKTOPOB, BIUSIONIMX HA
W3MEHEHUE CKOPOCTH XHMHYECKOW pEAKUHUH, B T.4. C TMO3UIUNA SKOJIOTHYECKH
[€JIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOM JNEATENHHOCTH B LIETSAX COXPAHEHUS
CBOETO 3/I0POBbS U OKPY’KAIOIIEH TPUPOTHON CPEJIBI.

Pemienne mpakTHMKO-OPHUEHTHPOBAHHBIX  33J[AHMM HA TMPUMEHEHHE [PUHIMIA
JlelllaTenpe 11 HAaXOXKIACHUs HANPABICHHWS CMEILIECHHUS PABHOBECUS XHMHUYECKOU
peakiuu 1 anam3 GakTOPOB, BIMSIIONIUX Ha CMEIICHUE XUMHUYECKOTO PAaBHOBECHUS

OK 01
OK 02

Pa3nes 6. PacTBopsl

Tema 6.1. [TonsTre o pactBopax

15. PactBopeHue kak

Conep:xanue

OK 01
OK 02
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(UBUKO-XUMHYECKUN
nporecc.

PactBopsl. CriocoObl NPUTOTOBIEHHST PacTBOPOB. PacTBopuMOcTb. MaccoBasi 107
pacTBOpeHHOro BelecTBa. CMBICI TOKa3aTels NPEeAeIbHO JOIMYCTUMON KOHLIEHTPALUK
U €ro UCIOJIb30BAHUE B OL[EHKE IKOJIOTMYECKOI 0€301MacHOCTH.

[IpaBuna SKOJIOTMYECKH LIEJIECOO0pa3HOro MOBEAECHUS B OBITY M TPYAOBOM

ACATCIIBHOCTH B LCIIIX COXPaHCHHA CBOCTO 3J0POBbBA U OKPYX(aIOIHGﬁ l'IpPIpOI[HOﬁ
CpE€abl, OITIaCHOCTH BO3I[CI>10TBHH Ha XHUBBIC OpraHMU3MbI OIIPEACIICHHBIX BEIICCTB.

Pemenne IMPAKTUKO-OPUCHTHPOBAHHBIX PaCUYCTHBIX SaﬂaHI/Iﬁ Ha PaCTBOPHI,

OK 07

HCIIOJIb3YEMbIE B OBITOBOM U IPOU3BOJICTBEHHOMN AEATEIbHOCTH YEJIOBEKA

Tema 6.2. VccienoBanue CBOMCTB pacCTBOPOB OK 01
JlaGoparopnas pabota 4. | B ToM 4mcie NPAKTHYECKHX 3aHATHI ¥ J1a00PATOPHBIX padoT OK 02
«IIpurorosieHune [IpuroToBjIeHHE  pAcTBOPOB  3aJaHHOM  (MaccoBOH, %)  KoHLeHTpamuu (¢ OK 04
pacTBOPOB». MPaKTUKOOPUEHTUPOBAHHBIMH BOIIPOCAMH) M OIIPEICIICHUE CPEIbl BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha IPUTrOTOBIIEHHE PACTBOPOB
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJAEPKaHUe (CoaepKaHue TIPUKJIATHOT0 MOTYJIs1)
Tema 7. 1. Xumust B ObITYy U IPOU3BOJICTBEHHOM EATEIILHOCTH YEIOBEKA OK 01
16. Teepasie Tena,| Comep:kaHue OK 02
KUJKOCTH, Ta3bl. Hogeitmme nocTrkeHuss XUMAYECKON HAYKU U XMMUYECKOW TEXHOJOTUM. Poib xumun OK 04
B 00€CIEYeHNH 3KOJIOTUYECKON, SJHEPreTHUECKON U MUIIEBOM 0€30aCHOCTH, Pa3BUTHH OK 07
MeaunuHbl. [IpaBuia mowcka M aHanM3a XUMUYECKOW WHGOpPMAIUU H3 Pa3TUYHBIX K 1.2.
UCTOYHUKOB (Hay4yHass M Yy4yeOHO-Hay4Has JMTepaTypa, CpEeACTBa MacCOBOM IIK 1.3. TIK
uH(popMaluu, cetb UHTEpHET) 1.5.

IIpakTndeckoe 3anstue 14.
«IIpocrenmmue
MpaKTUYeCKHe paboThI C
BEIIECTBAMH, KHUIKOCTIMU,
razamu. OxpaHa BO31yxa,
BOJBI»

B TOoM 4nciie NpaKTHYECKUX 3aHATHI M J1a00PATOPHBIX padoT

[Touck u aHanM3 KEMCOB O MPUMEHEHHH XUMUYECKUX BEIIECTB M TEXHOJIOTHUI C y4ETOM
Oynyiieit mpodecCuoHATBHOMN NeITeIbHOCTH
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[Ipaktuueckoe 3anstue 15.
«3amura: [Ipeacrasinenue
pe3yIbTaTOB PELICHUS

ITorck 1 aHANIU3 KEHWCOB O MPUMEHEHUH XUMUYECKUX BEUIECTB U TEXHOJOTHHI C yUETOM
Oynyuiei mpodeccCuoHaTbHON 1eITeTbHOCTH

. 2
KeiicoB B hopMme
MUHUJOKJIaJa C
MPE3EHTALMEN»
IIpomexyTounas arrectauus (AngdepeHHUPOBAHHBIN 3a4eT) 2
O0bem 00pa3zoBaTe/IbHOM NMPOrpaMMbl Y4eOHOM TUCIUTIIIHHBI 72
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3. YCJOBUS PEAJIM3AIIAU ITPOTPAMMBI YYEBHOM JIUCHUTIJINHBI

3.1. Ins peanu3alyi MPOrpaMMbl y4eOHOH JMCHUILTUHBI JOJDKHBI OBITH TPEIYCMOTPEHBI

CJICAYIOIINE CIeUalbHbIe TOMEIICHUS:

Kabuner XuMuu 1 OMOJIOTUH, OCHAIIICHHBI 000PYI0BaHUEM:

- KJIaccHas JIocKa, pabodee MecTO MperoaBaresi, yYAeHUYECKUE CTOJbI, CTYJbs TEXHUYCCKUMHU
CpeIACTBaMH O0y4YEHUS:

- TIK, BuaeonpoexkTop

- HamSIHBIE  TOCOOWs:  HAOOpBI  IMAPOCTEP)KHEBBIX ~ MOJENEH  MOJIEKYJ,  MOJCIH
KPUCTANIMYECKUX PEMIETOK, KOJUICKIIMH MPOCTBIX M CIOKHBIX BEHICCTB W/HIU KOJIICKIIUU
MOJMMEPOB; KOJUICKIMS TOPHBIX MOpPOJ W MHHEpaioB, Tabmuma MeHaeneeBa, y4deOHBIC
(bunbMebl, MG POBBIC 00pa30BaTEIbHBIC PECYPCHI.

3.2. UuopMmanoHHOe o0ecniedeHre peajn3anuu NporpaMmbl

3.2.1. [1leuaTHbie U3AAHUA

1. ladopuensn O.C.  Xumus 10 KII.

2. OO6mectBO ¢ orpaHudeHHON OTBeTCTBEHHOCThIO “JIPODA”: AxuuoHepHoe
obmectBo “UznmarensctBo “IIpocemenue”, 2021 r.

3. la6puensa  O.C. Xwumus 11 KII.

4. OO6mectBO ¢ orpaHudeHHON oOTBeTCTBEeHHOCThIO “JIPODA”: AxuuoHepHoe

obmectBo “UsnmarenscTBo “Ilpocsemenue”, 2021 T.

o. IMa6puensu O.C., OctpoymoB WU.I'., CnaakoB C.A. Xumus 10 k1. AKIHOHEpHOE
obmectBo “UsnmarenscTBo “Ilpocsemenne”, 2021 T.

6. I'a6puensu O.C., OctpoymoB WU.I'., Cnankos C.A., JIéBkun A.H. Xumus 11 k.
AxunonepHoe obmectso “U3narensctBo “IIpocsemenune”, 2021 r.

1. Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipoznos A.A., Jlynun B.B.; nog
penaknueit Jlynuna B.B. Xumwms. 10 ki, OOGmecTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
“INPODA”: AkmonepHoe obmiectso “UzmarensctBo “IIpocsemenuey, 2023 r.

8. Epemun B.B., Ky3ssmenko H.E., JIpo3noB A.A., Jlynun B.B.; mox pemakuueit
Jlyauna B.B. Xumms 11 k. OOmiectBo ¢ OrpaHMueHHOH OTBeTCTBEHHOCThIO “/[PODA”;
AxkunonepHoe obmiectso “U3narensctBo “IIpocsemenue”, 2023 r.

9. Kysnemoa H.E., Tapa H.H., JIéskun A.H.; mom penmakuueir mpodeccopa
Kapnosoit A.A. Xumus 10 k1. Akruoneproe obmiectBo “UsparensctBo “IIpocsemenue”, 2021
T.

10. KysnenoBa H.E., JIéekun A.H., lllaramoB M.A. Xumus 11 k1. AxkumoHepHoe
obmectBo “UznatenbctBo “TlpocBemenue”, 2021 r.

11. [lyzakoB C.A., Mamnuna H.B., [lonkoB B.A. Xumus 10 ki. AxuvonepHoe
obmectBo “UsnmarensctBo “IIpocsemenne”, 2022 1.

12. [lyzakoB C.A., Mamnuna H.B., IlonkoB B.A. Xumus 11 ki. AkiuoHepHoe
obmectBo “UznatenbcrBo “TIpocBemenue”, 2022 r.

13. Pymutuc I'.E., ®enpnman ®.I'. Xumus 10 k1.  AxkumoHepHOEe O0OIIECTBO
“UznarensctBO “IIpocemenne”, 2022 r.

14. Pymutuc TI'.E., ®enpaman O.I. Xumus 11 k1.  AKIHOHEpPHOE OOIIECTBO
“UznatensctBo “IIpocBemenne”, 2022 r.
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3.2.2. DJIeKTPOHHbIE U31AHUA (3JIEKTPOHHbIE PeCypChl)

1. Angunocenosa, M. B. Xumus. bazoBwnii ypoBeHb: 10—I11 kmaccel : y4eOHHMK IS
cpenHero obmiero obpaszosanusi / M. B. Audpunorenona, A. B. baokos, B. A. [TonkoB. — 2-¢
u3d., ucop. u gon. — MockBa : MWM3pmarensctBo FOpaiit, 2023. — 290 c. —
(ObmeobOpazoBatenbubii  1uki). —  ISBN  978-5-534-16098-7. —  URL
https://urait.ru/bcode/530422

2. Angunocenosa, HW. B. Xumus : y4eOHHMK ¥ TNPAKTUKYM JJI1  CPEIHETO
npodeccuonansHoro obpasosanwus / . B. Audgunorenosa, A. B. babkos, B. A. [TonkoB. — 2-¢
u3J1., uctp. u jpon. — Mocksa : M3marensctBo IOpaiit, 2023. — 291 c¢. — (IIpodeccuonanbroe
obpasoBanue). — ISBN 978-5-534-11719-6. — URL : https://urait.ru/bcode/513807

3. launioykosa, H. . Xumus B CTPOUTEIBCTBE : ydeOHOE MOCOOHME Il CPEIHETro
npodeccuonansHoro obpazosanus / H. I'. Tafinykosa, . B. IllabanoBa. — 2-¢ u3f., ucnp. u
nor. — Mocksa : M3parensctBo KOpaiit, 2023. — 256 ¢. — (IIpodeccuonanpHoe
ooOpazoBanue). — ISBN 978-5-534-07624-0. — URL : https://urait.ru/bcode/516003 4.
Huxumuna, H. I O61as u Heopranndeckas XuMus B 2 4. YacTb 2. XuMHUs 27IEMEHTOB : YUeOHUK
U TPaKTHKYM Ui cpeaHero mpodeccuonanbHoro obpazosanust / H. I'. Hukurtmna, B. .
['pebenbkoBa. — 2-e u3j., nepepad. u non. — Mocksa : M3garensctBo FOpaiit, 2023. — 322 c.
— (IIpodeccuonanpHoe o6OpazoBanue). — ISBN 978-5-534-03677-0. — URL
https://urait.ru/bcode/514850

5.  Oneiinuxos, H. H. Xumusi. AATOPUTMBI pEIICHUS 3a/1a4 U TECTHI : yueOHOe Tocooue st

cpenuero npodeccruonanbHoro oopazosanus / H. H. Onelinukos, I'. I1. MypaBbeBa. — 3-€
U3, uctp. u gon. — Mocksa : U3narenscrso FOpaiit, 2023. — 249 ¢. —
(ITpodeccuonanproe oopazosanne). — ISBN 978-5-9916-9665-4. — URL :
https://urait.ru/bcode/513860

6. Pocun, 1. B. Xumus. YUeOHUK U 331a4HUK : ISl CPETHETO MPO(eCcCHOHAITBHOTO
obpazoBanus / U. B. Pocun, JI. /1. Tomuna, C. H. ConoBseB. — Mocksa : 31atenscTBO
FOpaiit, 2023. — 420 ¢. — (IIpodeccuonanproe oopazopanue). — ISBN 978-5-9916-6011-
2. — URL : https://urait.ru/bcode/512022

7. Cmaco, H ®. O6mas u nHeoprannueckas xumusi. CripaBoYHUK : yueOHOE ocoOue AJis
cpennero npodeccuonanbHoro oopazopanus / H. @. Crace. — 4-e uzn. — Mockaa :
NznarensctBo FOpaiit, 2023. — 92 c. — (IIpodeccuonansHoe o6pazoBanue). — ISBN 978-
5534-09179-3. — URL : https://urait.ru/bcode/513072

8. Tynuxuwu, E. U. Xumus. B 2 4. Yacts 1. OOmias u HeopraHu4eckast XUMus : y4eOHUK TSI
cpenHero npodeccruonaabHoro oopazosanus / E. . TynukuH. — 2-¢ u3A., UCHp. U JIOM. —
Mocksa : UznatensctBo FOpaiit, 2023. — 385 ¢. — (IIpodeccuonansuoe oOpazoBanue). —
ISBN 978-5-534-02748-8. — URL : https://urait.ru/bcode/513730

9. Xaxanuma, T. M. Opranudeckas XUMHs : yIeOHOE MTOCOOHE JIUIS CPETHETO
npodeccuonansHoro oopazosanus / T. . Xaxanuna, H. I'. OcunenkoBa. — Mocksa :
NznatenberBo FOpaiit, 2023. — 396 ¢. — (IIpodeccnonansaoe oopazoBanue). — ISBN
978-5534-00948-4. — URL : https://urait.ru/bcode/510483

10. Xwumus : yaeOHHK JIs cpeHero npodeccruonanbHoro oopasosanus / F0. A. Jlebenes, I'. H.
®danees, A. M. 'ony6es, B. H. [llanoBain ; mox obmieit pexakmueii I'. H. ®aneeBa. — 2-¢
u31., nepepad. u npon. — Mocksa : U3natensctBo FOpaiit, 2023. — 431 ¢c. —
(ITpodeccuonanproe obpazopanme). — ISBN 978-5-9916-7723-3. — URL :
https://urait.ru/bcode/513073
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11.
12.
13.
14.
15.
16.
17.

https://himija-online.ru/ (Xumus onnaiin)

www. chemistry-chemists. com/ index. html (anexkrponHbIit xKypHaT «XUMUKHA 1 XUMUS).
www. pvg. mk. ru (ommmnuana «Ilokopu BopoOseBbI TOpBI»).

www. hemi. wallst. ru («Xumus. O6pa3zoBaTeNbHbIA CAUT JUISI IKOJIBHUKOBY).

www. alhimikov. net (OOpa3zoBaTenbHbIN CAalT JJI NIKOJIBLHUKOB).

WWW. chem. msu. su (DekTpoHHas OMOIMOTEKA [0 XMMHUK ).

www. hvsh. ru (xypHan «XuMHS B IITKOJIEY).

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUSI YYUEBHOM

JUCHUIIVIMHBI
Dopmupyemoie Pezynvmamul 06yuenusn Memoow oyenku
Komnemenyuu
OK, IIK
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OK 01
OK 02
OK 04
OK 07
IIK 1.2.
IIK 1.3.
IIK 1.5.

1) chopMHUPOBAHHOCTH TPEACTABICHUI: O
XUMHUYECKOH COCTAaBIISTIONICH
€CTECTBEHHOHAy4YHON KapTUHBI MHpa, POJIU
XUMHUHU B IIO3HAHHUH SIBJICHI/Iﬁ HpHpOIIBI, B
(GOpMHpPOBAaHUM  MBIIUICHUS U KYJIBTYpHI
JUYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH,
HEOOXOAUMOM JUIsl pEHICHUS MNPAKTUYECKUX

3aJlad M DKOJIOTHYECKHM  OOOCHOBAHHOIO
OTHOILIEHUSI K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

2) BIajJeHue CHCTEMOH XHUMHYCCKHX
3HAHWM, KoTopast BKJIFOUAECT:
OCHOBOIIOJIATAIOIINE  TOHATHS  (XMMHYECKUI

JJIEMEHT, aToOM, 3JIEKTPOHHasi 000JI0YKa aToMa,
S-, p-, danekTpoHHBIE OpOUTAIM aTOMOB, HOH,
MOJIEKYa, BaJICHTHOCTb,
AIEKTPOOTPHUIATENILHOCTD, CTEIIEHb OKHUCIICHUS,
XUMHUYECKass CBs3b, MOJb, MOJIIpHAs Macca,
MOJIIDHBIA ~ 00BEM,  YIJIEPOAHBI  CKEleT,
GbyHKIIMOHAIbHAS TPYIA, paguKai, U30MepHs,
M30MEpPBI, TOMOJIOTHYECKHIl psAl, TOMOJIOTH,
YIIEBOAOPOABI, KUCIOPOJ- U a30TCcoAepKallne

COCIMHEHUS, OMOJIOTUYECKU AKTUBHbBIE
BeliecTBa (yrieBobl, )KUPBI, OEITKHU), MOHOMED,
HoJIMeED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COC/IMHEHMUS,

KPUCTAJIJIMYECKAs PEIIETKA, THUIBI XMMHUYECKUX
peakuuii  (OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE,
DK30-H DHAOTEPMHUYECKUE, PEaKLUU HOHHOIO
oOMeHa), pacTBop, AJIEKTPOJIUTHI,
HEJIEKTPOJIUTHI, JJIEKTPOJIUTUYECKAS
JUCCOLMAIs, OKHUCIHUTEIb, BOCCTAaHOBUTEIID,
CKOpPOCTb XMMHYECKOM PpEaKIuu, XUMUYECKOE
paBHOBECHE), TEOpPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHUS OPIraHUYECKUX BEIIECTB
A.M. bytiepoBa, Teopusl 3JIEKTPOJUTHYECKON
qucconyanuu, mnepuoanyeckuii 3akon  JIM.
MenjeneeBa, 3aKOH COXPaHEHHMs  Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUU,
(akTOJOrMUECKUEe CBEIEHUs O CBOMCTBaX,
COCTaBe, MTOJTyYEHU U u Oe3omacHoM
WCITOJIb30BAaHNH BAKHEHIINX HEOPTAHUYECKUX U
OpraHMYECKUX BEIIECTB B OBITY U
[IPAaKTUYECKOU NEATEIbHOCTH YEI0BEKA;

3) chopMHUPOBAHHOCTh YMEHHH BBISBISTH
XapaKTepHbIE IPU3HAKU U B3aUMOCBS3b

[J TecTUpoBaHUE

[ Kevic 3amagus [J
XUMHUYECKUN
JUKTaHT

(] yCTHBII OIIpocC

[J ppoHTaTBHBIHI
MUCHbMEHHBIN OMPOC

[] acce, JTIOKJIAJIbI,
pedeparsl [] omeHka
COCTaBJICHHBIX
MPE3EHTALHMI 110 TEMaM
paszena

[] KOHTpOJIbHASA
pabota

[] olIcHKa
CaMOCTOSITEJILHO

BBIINNIOJIHCHHBIX SaHaHI/Iﬁ

[ muddeperumpoBan

HBIN 3a4eT IIpOBOAUTCA B

dbopme TecTUpOBaHUS
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U3Y4YEHHBIX MIOHATUH, IIPUMEHSATH
COOTBETCTBYIOIIIME IIOHATHUS IIPU  ONKMCAHUU
CTPOCHHMsI M CBOHCTB HEOPraHUYECKUX U
OPraHMYECKUX BEIIECTB U MX IIPEBPALLCHUN;
BBIBIIATh B3aMMOCBSI3b XMMHUYECKUX 3HAHWUU C
NOHATUSAMM M IPEACTaBICHUSAMU  JPYrUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

4)  chopMHUPOBAHHOCTH yMEHUI
UCIIOJIB30BaTh ~ HAMMEHOBAHUS  XMMHYECKUX
COCIMHEHU N MEXKIYHapOAHOTO cor03a

TEOPETHUYECKOM W MNPUKIAJHOM XUMHUA U
TPUBHAJbHbIC Ha3BaHHWsS BA)KHEHIINX BEILECTB
(oTmiieH,  aleTWseH, — [IMLEepuH,  (eHod,
dopmanbaerun, yKCycHas KHCJIOTa, TJIMLUH,
yrapHplii ras, YIJEKHCIBIH Ta3, aMMHaKk,
raiieHass ~ WM3BeCTb,  HEramieHas  HM3BECTb,
NUThEBasi Cola ©  JAPYTUX), COCTaBISTH
dbopMynbl HEOPraHMYECKHMX W OPraHUYECKUX
BEIIECTB, YypPaBHEHUS XUMHYECKHX peaKlui,
OOBSCHATP  HUX  CMBICI;  TOATBEPXKIATh
XapaKTepHble XMMHYECKHE CBOWMCTBAa BEIICCTB
COOTBETCTBYIOIIMMHU  OSKCIIEPUMEHTAMH |
3aMUCAMU YPABHEHUN XUMUYECKUX PEaKIUi;

5) chopMUPOBAHHOCTH yYMEHUU
YCTaHABIMBATh TMPUHAIICKHOCTh H3YYECHHBIX
HEOPraHMYECKUX U OPraHUYECKUX BEUIECTB K
orpeeIeHHbIM KJlaccam u rpynmnam
COEJMHEHUH, XapaKTepu30BaTh HMX COCTaB MU
Ba)XHEHIIME CBOMCTBA; ONpeAeNsATb BUMAbI
XUMHUYECKHX CBs3el (KOBaJIeHTHas, WOHHaf,
MeTaJIn4yecKas, BOJIOPOJIHAS), THUIIBI
KPUCTANTNYECKUX PEIIETOK BEIIECTB;
KJIacCU(UITUPOBATh XUMUYECKHE PEaKINH;

6) BrageHue OCHOBHBIMH METOaMU
HAYYHOTO TIIO3HAHMS BEUIECTB W XHMHYECKHX
SBJICHHUN (HaOJI0/IeHNe, U3MEpEHNe,
HKCIEPUMEHT, MOJICTUPOBAHNE);

7) chopMHUPOBAHHOCTH YMEHHUH MPOBOIUTH
pacyeTbl 1O XUMHYECKUM (dopMmyiaaMm H
YpaBHEHMSM  XMMHUYECKMX  peakiuii ¢
UCTIOJIb30BaHUEM ¢buznyeckux BEJIMYMH,
XapaKTepU3YIOIUX BEIIIECTBA c
KOJINYECTBEHHON CTOPOHBI: Macchl, oObeMa
(HOpMaJIbHBIE yCJIOBHSI) Ta30B, KOJMYECTBA
BEILIECTBA, UCIIOJIb30BaTh CHCTEMHbIE
XUMHUYECKHE 3HAHUS Ui MPUHATHUS pEeIIeHUi B
KOHKPETHBIX )KU3HEHHBIX CUTYallUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMECHECHUEM;

8) cdopMupoBaHHOCTH YMEHHU
IUIAHUPOBaTh W BBINIOJHITH ~ XUMHUYECKHUH
HKCHEPUMEHT  (IIpeBpallleHHs] OpPraHUYECKUX
BEIICCTB MPHU HarpeBaHWM, MOJTyYSHHE STHIICHA
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U U3y4eHHue
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€ro CBOWCTB, KAaueCTBEHHBIC pEaKIUU Ha
QIBJICTUIBI, KpaxMall, YKCYCHYIO KHUCIOTY;
JeHaTypanus OSIKOB MPY HATPEBAHUU, [IBETHHIE
peakuu OEIKOB; MPOBOANTH PEAKIIMH MOHHOTO
oOMeHa, ONpeaelsiaTh cpely BOJHBIX PAaCTBOPOB,
KaueCTBCHHBIE  peaknuu  Ha  cy’bdar-,
KapOoHAT- W XJOPUI-aHUOHBI, HA KAaTHOH
aAMMOHHSI, pelIaTh YKCIEPUMEHTAIbHBIC 3a/1a4l
no temam "Metamwel" u "Hemeramnwel") B
COOTBETCTBUM  C  TMpaBWIAMH  TEXHHUKHU
0e30macHOCTH IIPU OOpAIICeHUH C BEUIECTBAMHU U
1ab0paTOPHEIM 00OPYJIOBAaHHUEM; MPEACTABIATH
pe3yNbTaThl XUMHYECKOTO JKCIEPUMEHTa B
dbopMe 3amucu ypaBHEHUU COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHpPOBaTH BHIBOJbBI HA OCHOBE
ATUX Pe3yJbTaTOB;

9) chopMUPOBAHHOCTH YMEHHUS
AHAIM3UPOBATh XHUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMYyI0 M3 Pa3HbIX UCTOYHUKOB (CpPEICTB
MaccoBoi uHbopMaiuu, cetb HHTepHeT u
JpyrHe);

10) cdopMUpPOBaHHOCTH YMEHHUI COOIIOIATH
IpaBWJia  JKOJOTHYECKH  Ie1eco00pa3Horo
MOBE/ICHUA B OBITY U TPYJIOBOMU EATEIHLHOCTH B
HEeISIX COXpPaHEHHs CBOETO  3/I0POBbS |
OKpYXKarollel NPUPOJHONW Cpenbl; YUYUTHIBATH
OMACHOCTh BO3JICHCTBUS Ha >KUBBIE OPTaHU3MBI
OTIpEICIEHHBIX BEIIECTB, IOHUMAs CMBICI
MOKa3aTess npeneabHON JOMYCTUMOMN
KOHIIEHTpAIUH;

11) i oOydarommxcsi ¢ OrpaHHYCHHBIMH
BO3MOXKHOCTSIMH 3JI0POBbSI: CHOPMUPOBAHHOCTH
YMEHHSI TPUMCHSTh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX TTO3HAHMSI BEIIESCTB 1
XUMHUYECKHX SBICHUI;
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