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PACCMOTPEHA YTBEPXJIEHO

Ha 3aceganun MIIK marematuyeckux u npukazom aupekropa I'BIIOY «BOK»
OOIIIHUX €CTECTBEHHO-HAYYHBIX JTUCHUILIAH Ne 157-O]1 ot «02» utonst 2025 r.
[Tpotokosa Ne 9
oT «14» mas 2025 .

PaGouass mporpamma y4eOHON TUCHUIUIMHBI pa3paboTaHa Ha OCHOBE NpPUMEpPHON paboueit
nporpamMmmbl  OJ] «Xumusi» 111 npodecCHOoHANBbHBIX 00pa30BaTeNbHBIX OpTraHU3aIlNil,
pekomenioBanHon na YITIC 13.00.00, yrBepxkaeHHOW Ha 3acemanuu llemarormueckoro
cosera ®I'BOY JTIO UPIIO (npotokon Ne6 ot 18 ampens 2025r.).

Opranuzanus-pa3padoTyuK: roCyapCTBEHHOE OIOIKETHOE npodeccruoHanbHOE
oOpasoBatenbHOE yupexiaenue «Bonrorpaackuii sHepretudeckuit komnemk» (I'BIIOY
«B2K»)

Pa3pabotuuk: Bacunbuenko Okcana BsiuecnaBoBHa, npenogasatens ['BIIOY «BOK»

Oxkcnept: Ckunaupunu AnesrruHa HukomnaeBHa, npenogasateins ' BIIOY «BOK»
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1. O0mass xapakrepucTMka padoyeil mporpaMmbl  001Ie00pa3oBaTeIbLHOM
AUCHMIITHHBI

1.1 Oo6mieoOpa3zoBarenbHas JAUCIUIUIMHA «XHUMHS» SIBISETCA 00s3aTeIbHON
4acThio 0011e00pa30BaTENBHOIO IUKIIA 00pa30BaTENbHON TPOrPAMMBI.

1.2 Lesn u njiaHupyeMble pe3yJabTAaThl 0CBOCHHUA TUCHHUIJIMHBI:

1.2.1 Hean u 327124 U CHUNIHHBI .

Copepxanue nporpammsl 0011€00pa30BaTeNbHON JUCHUILUIMHBI «XMMUS» HAMPABICHO Ha
JOCTHKEHHE CIEAYIOIINX HeJIeH:

- (dopMHUpOBaHHE CHCTEMbl XHMHUYECKMX 3HAaHHMN KaK BaKHEWIIEH cocTaBisomein
€CTECTBEHHO-HAyYHON KapTUHBI MHUpPA, B OCHOBE KOTOPOH JeKaT KIIOYEBblE MOHATHS,
(yHIaMEHTaJbHbIE 3aKOHbl W TEOPUU XHUMHH, OCBOEHHE S3bIKa HAyKH, YCBOEHUE U
NOHMMAaHUE CYIIHOCTH JIOCTYNHBIX O0OOINEHUII MHUPOBO33PEHUECKOTO Xapakrepa,
O3HAKOMJICHHE C UCTOpUEN UX Pa3BUTHS U CTAHOBJICHUS;

- dbopMUpoBaHHE U pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJIaX MO3HAHUS BEUIECTB
U XUMHYECKHX peaklHid, HEOOXOAUMBIX NJisl MPUOOPETEHHUs] YMEHUW OPHUEHTUPOBATHCS B
MHUpE BEILECTB U XUMHUYECKHUX SBJICHUH, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUYECKOH U
MOBCETHEBHOU KHU3HH;

- pa3BUTHE YMEHUH U CIOCOOOB JESITENBbHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM U
00BSICHEHHEM XUMHUYECKOT0 FKCIIEPUMEHTA, COOIIOICHUEM ITPABUII 0€30M1aCHOT0 0OpaleHUs
C BEILIECTBaMH.

3agauu AUCHMIIMHBL:

1) c(hopMHUpOBATh MIOHUMAaHNE 3aKOHOMEPHOCTEHN MPOTEKAaHUSI XUMUYECKUX MTPOLIECCOB U
SABJICHUHN B OKPYXKAIOIIEHN Cpesie, a TAKKE UX CBA3b C LIEIOCTHOM Hay4YHOW KapTUHOM MHpa U
JIPYTUMU €CTECTBEHHBIMU HayKaMU;

2) Pa3BUTh YMEHHUS COCTaBIATH (POPMYJIbl HEOPraHUYECKUX M OPraHMYECKHX BEIIECTB,
YpaBHEHHS] XUMUYECKUX PEAKIHM, OOBICHITH MX CMBICI, UHTEPIPETHUPOBATH PE3YJIbTAThI
XUMHYECKUX IKCIIEPUMEHTOB,

3) chopMUpPOBaTh HABBIKH MPOBEACHHS MPOCTEUIIINX XUMHUYECKUX IKCIIEPUMEHTATBHBIX
UCCIIeIOBaHUN € COOMIOZCHHEM NpaBWil O€30MacHOro OOpallleHusi C BeUlecTBaMu U
nabopaTopHbBIM 000PYJOBaHUEM;

4) pa3BUTh YMEHHsS HaxOJUTh, AaHAJIW3UPOBATh M HCIOJIB30BaTh HH(OPMALKIO
XUMHYECKOTO XapaKTepa U3 pa3IudyHbIX HHPOPMAIIMOHHBIX HCTOYHUKOB, BKJIIOYAs y4EOHYIO
JTUTEPaTypy, HAyUHbIE MyOIMKALMU U UHTEPHET-PECYPCHI;

5) chopMUpOBaTH YMEHHUS TMPOTHO3MPOBATH IOCJIEICTBUS CBOCH JESITEILHOCTH U
XUMHUYECKUX TMPHUPOJIHBIX, OBITOBBIX W MPOM3BOACTBEHHBIX MPOIECCOB, YUYUTHIBAS
BO3MOXHbBIE HKOJIOTHYECKHE U COL[MAIbHbIC BO3JICHCTBUS;

6) chopMHUpOBaTh TOHMMAHME 3HAYUMOCTH JOCTHKEHUH XHMHUYECKOM HayKu U
TEXHOJIOTUHN JIJIsl Pa3BUTHUS COIMAIBLHONW M MPOU3BOACTBEHHOM cep ¢ yMEHHEM NPUBOANUTD
MpUMEPbl X TPUMEHEHHS B Pa3IMYHBIX chepax KU3HU.

1.2.2 Ilnanupyembie  pe3yJbTaTbl  OCBOCHHSI  001Ieo0pa3oBaTeIbHOM
aucUIUIMHBI B cooTBeTcTBHHE ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Ocoboe 3HaueHne AucuuIuIMHa uMeet npu popmupoBanuu pazsutun OK u ITK

OK 01. BriOuparb cmnocoObl pemeHus 3agad  MNpoQPecCHOHATbHOM  JeATeIbHOCTU
MPUMEHUTENIBHO K PA3JIMUYHBIM KOHTEKCTaM



OK 02. lcnonb3oBaThb COBPEMEHHbIE CpEACTBA IMOMCKA, aHajiu3a M HHTEPIpETaluH,
uH(popMannu 1 HGOPMALIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJTHEHUS 33124 podeccuoHanbHON
JeSITEIIbHOCTH

OK 04. DpdexTuBHO B3aUMOACICTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaHIE

OK 07. CopnelcTBOBaTh COXpPAaHEHUIO OKpYXKAlOMIeH Cpelbl, pecypcocOepereHuto,
NPUMEHATh 3HaHUA 00 W3MEHEHUU KIMMAaTa, MPUHIUIB OEpeKJIMBOTO MPOU3BOJICTBA,
3¢ PeKTUBHO IEWCTBOBATH B UPE3BbIYANHBIX CUTYAIIHSIX

IIK 6.1 OO6ecneunBarth Oe30macHoe MPOU3BOJCTBO IUIAHOBBIX W aBapUUHBIX paboOT B
ANEKTPUYECKUX YCTAHOBKAX U CETSIX.

IIK 6.2 Odbopmiarh MOKyMEHTAIMIO MO OXpaHE TpyAa M SJIEKTPOOE30MacHOCTH TpHU
AKCIUTyaTalliid U PEMOHTE 3JIEKTPUYECKUX YCTAHOBOK M CETEH.



Koa m

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS JMCIUIIIHHBI

HAaHMeHOBaHUe

(popmupyembix O6mmue’ JluCuMIIMHAPHbIE

KOMIIeTeHIH
OK 01. JIMYHOCTHBIE Pe3yJIbTATHI J0JIKHBI OTPaXKaTh | {UCHMIVINHAPHBIE Pe3YJIbTATHI J0JIKHBI OTPAKATD:
Bribupats B YaCTH: I1P6 01. chopMUpOBaHHOCTD MPEICTABICHHI: 0 XUMUYECKOM COCTABIIAIOIIEH
CHOCOOBI TPYAOBOr0 BOCIIUTAHUSA: €CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMHUU B TMO3HAHUU SIBJIICHUU
pelieHus 3aaau — TOTOBHOCTH K TPYAYy, OCO3HAaHHME LEHHOCTU | IPUPOJABI, B (OPMUPOBAHMU MBIIUICHUS M KYJIbTYPbl JIMYHOCTH, €€
npodeccuoHaIbH MacTepCTBa, TPYAOIIO0HE; (bYHKINOHATIBHON IPaMOTHOCTH, HEOOXOAUMOMN ISl PELICHUS TTPAKTUYECKUX

OU NIeITEeNbHOCTH
MPUMEHUTEIBHO K
Pa3InYHBIM
KOHTEKCTaM

— TOTOBHOCTb K aKTUBHOH JE€SATEIbHOCTH
TEXHOJIOTMYECKOU u COLIMAJIbHON
HaIpPaBJIECHHOCTH, CHOCOOHOCTh
MHULUUPOBATh, IUIAHUPOBATH u
CaMOCTOSITEIILHO BBITOJIHATh TaKylo
JeSITENIbHOCTb;

— HHTepec K pa3IMYHbIM cepam
npodecCHOHATIBLHOM 1eATeIbHOCTH.

MeranpeaMeTHble  pe3yJabTaTbl  JA0JIKHBI

O0TPaXKaTh:

OBinajgeHne yHHMBepPCAJbHBIMH Y4eOHBIMU

NMO3HABATEJIbHLIMH IeHCTBUSIMH:
a) 0a3oBble JIOTHYECKHE NeHCTBHS:

—  CaMOCTOSITEIBHO dbopMynupoBath u
aKTyallMu3upOBaTh MPoOOIEMY, paccMaTpUBaTh
€¢ BCECTOPOHHE;

— YCTaHaBJIHMBATh CYIIECTBEHHBIN MPHU3HAK WUIIH
OCHOBaHUs JUIsl CPAaBHEHUS, KIaCCHU(PUKALIUU
1 0000IIEeHH;

— OmpeaensaTh IeNu AEITeTbHOCTH, 3a7aBaTh
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,

3a/1a4 ¥ 3KOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 370POBBIO H
MIPUPOAHON CpelE;

IIP6 02. BianeHue CUCTEMON XUMHYECKHUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUM DJIEMEHT, aToOM, JJICKTPOHHAS
000s104Ka aToma, s-, p-, 0-3JeKTPOHHbBIC OPOUTAII aATOMOB, HOH, MOJICKYIIa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, CTETICHh OKHUCJICHHS, XMMHUYECKast
CBs3b, MOJIb, MOJISIpHAsE Macca, MOJISIPHBIM OO0beM, YIJIepOJHBIN CKeNerT,
(GyHKIMOHATbHAS TPYMIA, paguKall, U30MEpHs, U30MEPhl, TOMOJIOTHYECKUN
psiA, TOMOJIOTH, YTIEBOIOPOIbI, KUCIOPOA- M a30TCOJAEPKAIINE COSTUHEHMS,
OMOJIOTUYECKH aKTUBHBIE BeIlIecTBa (YIJIEBOJbI, KUPBI, OCIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEIMHEHUS,
KPUCTAJUTMYECKasl peIIeTKa, TUIbl XUMHUYECKHX pPEaKIui (OKHUCIUTEIbHO-
BOCCTaHOBUTENbHBIE, 9K30-U YHAOTEPMHUUYECKUE, PEaKIIMK UOHHOTO OOMEHa),
PacTBOP, IAEKTPOJIUTHI, HEITEKTPOIUTHI, IIEKTPOITUTHIECCKAS TUCCOIUAIIHS,
OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUECKOW PEaKlUH, XMMHUYECKOE
paBHOBecHUE€), TEOPUU M 3aKOHBI (TEOpHUsI XHUMUUYECKOTO CTPOCHHS
oprannyeckux BemectB A.M. byTiepoBa, TeopHs 3JIEKTPOIUTUUYECKON
Jucconuanuu, nepuogudeckuil 3akon [[.M. MenneneeBa, 3aK0OH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJMYECKUAN S3BIK XUMHH, (HDaKTOJIOTHUUECKHE
CBEJICHHSI O CBOMCTBaxX, COCTaBe, MOTyYeHUH M 0€30MacHOM HCIOJIb30BaHUHU
BOKHEUIINX HEOPTAHMYECKMX U OPraHMYeCKHX BEIIECTB B OBITY U
MPAKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;




— BBIABJIATbL 3aKOHOMCPHOCTU U IPOTUBOPCHUSA
B paCCMaTprUBACMBbIX ABJICHUAX,

— BHOCHUTb KOPPEKTHBBI B  JEATEIHHOCTD,
OIICHUBAaTh  COOTBETCTBHUE  PE3YJIbTATOB
[EeNsIM, OIICHMBATh PHUCKH  TOCIICICTBUI
JIESATETLHOCTH.

0) 0a30BbIE HCCIeN0BATEbCKUE e CTBHS:

— BIAACTh HaBBIKAMHU y4eOHO-
HCCIIEA0BaTEIbCKOM u MPOEKTHOM
NESTEIIbHOCTH,  HAaBBIKAMH  pa3pelieHus
npo0Jem;

—  BBIABIIATH IPUYUHHO-CJICICTBEHHBIC CBS3U H
aKTyaJIu3upOBaThH 3aady, BBIJIBUTaTh

TUIIOTE3Y €€ PELICHMS], HAXOAUTh apryMEHTHI
JUIsL J10Ka3aTelIbCTBA CBOUX YTBEPKACHUM,
3aJaBaTh [IapaMETPbl U KPUTEPUH PEILICHUS;

— aHaNM3UpOoBaTh  IOJYYEHHBIE B  XOJ€
pelleHus 3a7auyd pe3ysbTaThl, KPUTHUECKU
OLICHMBATh ux JIOCTOBEPHOCTD,
IPOrHO3UPOBaTh M3MEHEHHWE B  HOBBIX
YCIIOBUSIX;

YMETb NIEPEHOCUTh 3HAHUS B TO3HABATEJIbHYIO U

MPAKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH.

I1P6 03. chopMUPOBAaHHOCTh YMEHUI BBIABIATH XapaKTEPHBIC MPU3HAKH U
B3aMMOCBSI3b U3YUEHHBIX MOHATHH, IPUMEHATh COOTBETCTBYIOLIUE OHATHS
IIpY ONHUCAaHUU CTPOEHUS M CBOMCTB HEOPraHUYECKUX WU OPraHUYECKUX
BEIIECTB U UX IPEBPAILEHHI; BBIABIATh B3aUMOCBSA3b XUMUYECKUX 3HAHUM C
HNOHTHUSIMU U IIPEJICTABICHUSMHU JIPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;
IIP6 04. chopMUPOBAaHHOCTP YMEHUW HCIOJIB30BaTh HAWUMEHOBAHHS
XUMHUYECKUX COEIUMHEHUI MEXIYHApOJHOTO COI03a TEOPETUYECKOW H
HPUKJIAJHON XUMUH U TPUBHAJIbHBIC HA3BAHUS BaKHEHIINX BEILECTB (3TUJIEH,
alleTUJIeH, IIIMIEepuH, GeHos, (GopManbaerus, YKCycHash KHCJIOTa, TJIMIIMH,
yrapHblii ras, YIVIEKMCIIBIM Tra3, aMMHUaK, ramieHas HW3BECTb, HeralleHas
U3BECTh, MUTHEBASI COJIA U IPYTUX), COCTABIATH GOPMYJIbI HEOPraHUUYECKUX U
OpraHMYECKUX BEILECTB, YPAaBHEHUS XMMMUYECKHUX peakuuil, OOBACHATh HUX
CMBICJI; IOJTBEPXk/JaTh XapaKTepHble XHMMUYECKHE CBOWCTBA BEILECTB
COOTBETCTBYIOILMMHU IKCIEPUMEHTAMU U 3aIUCSAMH YPABHEHUM XUMHYECKHUX
peaKIui;

IMP6 05. chopmMHpOBAaHHOCTH yMEHHH YCTaHABIMBATH MPUHAIICKHOCTH
U3YyYEHHBIX HEOPraHMYECKUX U OPraHMYECKUX BEILECTB K OMNpEeAEJICHHbIM
KJlaccaM U TpyIIaM COeIMHEHUMN, XapaKTepu30BaTh UX COCTaB U BaKHeHIIne
CBOWCTBA; ONpPENENATh BUAbl XUMHUECKUX CBs3el (KOBaJE€HTHas, WOHHafi,
MeTaJIJIN4ecKasi, BOJOPO/HAsA), THUIbl KPUCTAUIMYECKUX PEIIETOK BEIIECTB;
KJIaccu(UIUPOBaTh XMMUYECKHUE PEAKLIUY;

ITP6 07. chopMUPOBAHHOCTH YMEHUN MPOBOJIUTH PACUETHI M0 XUMUUYECKUM
dopMynaM U ypaBHEHMSIM XHMUYECKMX pPEAaKIMA C HCIOIb30BaHUEM
(Gu3NYECKUX BEIUYMH, XapaKTEpU3YIOUIMX BELIECTBA C KOJUYECTBEHHOMN
CTOPOHBI: Macchl, 0oObeMa (HOpPMajbHBIE YCJIOBHUS) TIa30B, KOJIWYECTBA
BEIIECTBA; HCIOJIb30BaTh CHUCTEMHbIE XMMHUYECKHE 3HAHUA ISl MPUHATUS
peLIeHUH B KOHKPETHBIX )KU3HEHHBIX CUTYaLlUsAX, CBI3aHHBIX C BEIIECTBAMH U
UX TPUMEHEHHEM.

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
CpeJ/ICTBa TIOUCKA,
aHaiau3a u
WHTEPIPETAINH

JIn4YHOCTHBIE pPe3yabTaThl JOJKHBI OTPAKATH

B YaCTHU:

HEeHHOCTH HAYYHOI0 MO3HAHUS:

— c(pOpMUPOBAHHOCTb MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOM NMPAKTUKH,

JucuMmimHapHbie (IpeAMeTHbIe) Pe3y/JbTAThl U J0JIKHbI OTPAXKATD:
IIP6 06. BiameHre OCHOBHBIMM METOJAMH HAy4YHOTO MO3HAHHUS BEIIECTB U
XUMHYECKUX  sIBIeHHN  (HaOmrojeHwe,  U3MEpeHHe,  OIKCIEPUMEHT,
MOJICIIUPOBAHUE);

ITP6 07. chopMUPOBAHHOCTh YMEHHI MPOBOJIUTH PACUYETHI MO XUMHUYECKUM
dbopMynaM W ypaBHEHHUSIM XUMHUYECKUX PEAKIUA C HCIOJIH30BAHUEM




UHpOpPMALIUHU U
UH(GOPMaLIOHHBI
€ TEeXHOJIOTUU ISt
BBITIOJTHEHUS
3a1a4
npo¢eCCHOHAIIbH
Ol IEeATENbHOCTH

OCHOBaHHOIO  Ha  JWajore  KylibTyp,
CHOCOOCTBYIOLIETO0 OCO3HAHHUIO CBOETO MecTa
B [IOJIMKYJIbTYPHOM MMUPE;

— COBEpILEHCTBOBAaHUE SA3BIKOBOM u
YUTATEILCKOM  KYJIbTYpbl KaK CpelCTBa
B3aMMOJICHCTBHUSL ~ MEXKIYy  JIIOABMH U
MO3HAHUS MHpA.

MeranpeaMeTHble  Pe3yJabTaThl  JOJIKHBI

0TPaXkKaTh:

OBiajleHne YHHBEPCAJBHBIMU Y4YeOHBIMU

MO03HABATEJILHBIMH AeliCTBUSIMU:

B) padora ¢ ungopmanmeii:

—  BIIQ/IETh HaBBIKAMU MOJIY4YEHUS HHPOPMALIUH
u3 HCTOYHHUKOB pasHbIX THUIIOB,
CaMOCTOSITEJIBHO ~ OCYILECTBISATh  IOUCK,
aHaJiu3, CUCTEMATH3alMI0 1 UHTEPIPETALUIO
UHPOpPMALIMK Pa3IUYHBIX BHIOB H (hopm
IPECTaBICHHUS;

— CO3/1aBaTh TEKCTHI B Pa3IMUHbIX (opMaTax C
Y4€TOM Ha3HaueHUs: THPOpMAIH U LEIEeBON
ayJUTOpUH, BBIOUpas ONTUMAIbHYIO (OpMYy
MPEJICTaBICHUS U BU3yalIU3alluy;

— OLEHUBATh JIOCTOBEPHOCTb, JIETMTHUMHOCTb
UH(pOpMalNH, €€ COOTBETCTBUE NMPABOBHIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

BJIa/IETh HABBIKAMU PAaCIO3HABAHUS U 3AIUTHI

nH(popManuu, THPOPMAIIMOHHON 0€e30aCHOCTH

JIMYHOCTH.

¢u3nUecKUX BEIMYHMH, XapaKTEPHU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOpPMAaJbHBIE YCJIOBHSA) TIa30B, KOJUYECTBA
BELIECTBA; MCIOJIb30BaTh CUCTEMHBIE XMMHUYECKUE 3HAHUA JUIsl IPUHATUSA
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU U
WX PUMEHEHHUEM;

IIP6 08. chopMuUpOBaHHOCTP YMEHHH TUIAHUPOBATH W  BBHITIOJIHSTH
XUMHUYECKUN 3KCIEpUMEHT (TIPEBpallleHUss OPraHWYeCKUX BEIIECTB IpU
HarpeBaHuu, MOJTYYCHHE STUJICHA U U3YyUYEHHUE €ro CBOWCTB, KaYECTBEHHbIC
pEaKIMK Ha aJbACTH/IbI, KpaxMal, YKCYCHYIO KHCIIOTY; IeHaTypanus OelKoB
IpU HAarpeBaHHUH, IIBETHBIC PEAKIMH OEJIKOB; MPOBOIUTH PEAKIIUU HOHHOTO
oOMeHa, OompeensiTh cpeay BOAHBIX PACTBOPOB, KAUeCTBEHHBIC pEaKLUU Ha
cynbdar-, kKapOOHAT- M XJOPHI-aHWOHBI, Ha KAaTHOH aMMOHHS;, pEIIaTh
AKCIIEpUMEHTANIbHBIE 3adaud 1o TemaMm "Meramiel" u "Hemeramnel") B
COOTBETCTBUHM C TMpaBWJIAMH TEXHHKH O€30MacCHOCTH NpU OOpAIICHUU C
BEIIECTBAMH U JIA0OpATOPHBIM 000pPYAOBaHUEM; MPEICTABIATh PE3YIbTaThI
XUMHUYECKOI0 SKCIIEPUMEHTA B (POpME 3aliCH YpaBHEHHI COOTBETCTBYIOLINX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

IIP6 09. cdopMUpPOBAaHHOCTH YMEHMSI AHAJIU3UPOBATH XHMHUYECKYIO
uH(pOpMaILIMIO, TOJIYy4aeMyl0 U3 pPa3HBIX HCTOYHUKOB (CPEICTB MacCcOBOM
nH(popmanuu, cetb UHTEpHET U 1pyrue).

OK 04.

O dexTuBHO
B3aMMOJICHCTBOBA
Th ¥ paboTaTh B
KOJIJICKTHBE U
KOMaHJ1e

JINYHOCTHBIE pPe3yJbTaThl J0J7KHBI OTPAXKATD
B 4aCTHu:
Irpa;KAaHCKOIro0 BOCIIMTAHMUA:

— TOTOBHOCTH BECTHU COBMECTHYIO
JESTEIbHOCTh B HWHTEpecax TIPa)JaaHCKOTO
00111eCTBA;

JucuMiimHapHble (IpeAMeTHbIE) pe3yIbTaThl U J0JKHBI OTPAXKATH:

IIP6 08. cdhopMuUpOBaHHOCT, YMEHUN TUIAHUPOBATH U BBIMIOJHSATH
XUMHYECKHI DJKCIIEPUMEHT (TPEeBpAIICHUs] OPraHUYEeCKUX BEIIECTB NpHU
HarpeBaHUU, MOJIyYeHHE STHJICHA U M3y4YEHHE €ro CBOMCTB, KaueCTBEHHBIC
pEaKIMK Ha aJbJACTH/IBI, KpaXMal, YKCYCHYIO KHCJIOTY; IEHATypaIus OeIKoB
IpYU HAarpeBaHUHM, IIBETHBIE pEaKIUH OEKOB; MPOBOJIUTH PEAKIIUU HOHHOTO




— YMEHHUE B3aUMOJEICTBOBATh C COLMAIbHBIMU
MHCTUTYTaMM B  COOTBETCTBUM C  HX
GYHKIUSAME 1 Ha3HAYCHUEM.

MeranpeaMeTHble  pe3yJbTaThl

0TpPakKaTh:

Ogaanenue YHHBepCAJbHBIMHU

KOMMYHUKATHUBHBIMHU /IeHiCTBUSIMH:

0) coBMeCTHAas 1eITeJIbHOCTD.

— IIOHUMaTh M HCIOJIb30BATh IPEUMYILECTBA
KOMaHJHOW ¥ UHJIMBUyaJIbHOU paboThI;

— TMPUHUMATh L€ COBMECTHOM 1€ATEIbHOCTH,
OpraHU30BbIBATH U KOOPJMHUPOBATh
JEUCTBUSI IO €€ JOCTHUIKEHHUIO: COCTABIISTh
IJIaH JICWCTBUM, pacOpelesaTb poJd C
Y4€TOM MHEHUH YYaCTHHKOB 0OCYXIaTh
pe3ysIbTaThl COBMECTHOU pabOTHI.

OBaanenue YHHMBEPCAJIbHBIMH

pPeryJisiTHBHBIMH 1eHCTBUSIMU:

r) NPpUHATHE Ce0s M APYTUX JIOdeH:

— TPUHUMATh MOTHUBBI M ApPTyYMEHTHI JPYTUX
Joen pu aHanu3e pe3ynbTaToOB
JESTEIIBHOCTH;

— TIpu3HaBaThb CBOE MpPaBO M MpPaBO JPYTUX
JIFOJIeH Ha OITHUOKY;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MU C

MTO3UIUH JIPYrOro YeJI0OBEeKa.

JOJIZKHBI

oOMeHa, OompeeNsiaTh Cpeay BOAHBIX PACTBOPOB, KAUeCTBEHHBIC PEaKIUU Ha
cynbdar-, KapOoHAT- M XJIOpUI-aHMOHBI, Ha KAaTHOH AaMMOHUS; pellaTh
JKCIIEpUMEHTANIbHbIE 3afaud 1o TemMaM "Meramisl" u "Hemeramnsl") B
COOTBETCTBUU C IMpaBWJIaMU TEXHHMKH OE30MAaCHOCTH Mpu OOpalleHuu ¢
BEIICCTBAMH U JIA0OPATOPHBIM 000pPYIOBaHUEM; TPEICTABIATh PE3YIbTAThI
XUMHUYECKOI0 SKCIIEPUMEHTa B (popMe 3amicH ypaBHEHHI COOTBETCTBYIOLINX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIBTATOB.

OK 07.
ConeiicTBOBaTh
COXPaHEHUIO
OKpYyKaroleun
Cpeibl,
pecypcocOepexeH
U0, IPUMEHSTH
3HaHUsS 00

JIn4HOCTHBIE Pe3y/IbTAThl J0JKHBI OTPAKATh

B YaCTHU:

JKOJIOTHYECKOr0 BOCIIMTAHMSA:

— c(pOpMUPOBAHHOCTH 9KOJIOTMYECKOI
KyJIBTYpbl, HIOHUMaHHUE BIUSHUS COLUAIBHO-
SKOHOMMYECKUX IPOLIECCOB Ha COCTOSHUE
IIPUPOIHOM U COLIMAJIBHOM Cpe/bl, 0CO3HAHUE

JucuuninHapHsblie (MpeAMeTHbIE) pe3yJIbTATbI M J0JKHBI 0TPAXKATH:
I1P6 01. chopMupoBaHHOCTH MPEICTABICHUN: O XUMHUYECKON COCTaBIISIOICH
€CTeCTBEHHOHAYYHOUW KApTUHBI MHpPA, POJIM XMMHHM B TIO3HAHWUU SIBICHUI
NpUpPOAb,, B (OPMHPOBAHMHM MBIIUICHHS W KYJbTYPhl JUYHOCTH, €€
(GYHKIIMOHATBLHOU TPAMOTHOCTH, HEOOXOAMMOMN ISl PEIICHUs IPAKTHUECKUX
3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO U
MIPUPOAHOM CpeliE;

IIP6 10. chopmMupoBaHHOCTH YMEHHM COOJIOJATh MPaBUIA YKOJIOTHUECKH




WU3MEHEHUN r100aNbHOTO  XapakTepa AKOJOTHYECKUX | LIEJIecO00pa3HOro TMOBEACHUS B OBITY U TPYAOBOW JEATEILHOCTH B LIEJSIX
KJIuMaTa, npobiieM; COXpaHEHHUsI CBOETO 3/10POBbs U OKPY>KAIOLIEH MPUPOAHOM Cpe/ibl; YIUTHIBAThH
TIPUHITAIIBI IUIAHUPOBAHME U OCYILECTBIICHHE JICHCTBHI B | OACHOCTh BO3JCHCTBUSL HA JKUBBIE OPraHU3MBI OINPENEICHHBIX BELIECTB,
OepexIIBOro OKpY>KaroIel cpejie Ha OCHOBE 3HAHUS IIeJIei | IIOHUMAas CMBICII IIOKa3aTeIs NPEAEIbHOM JOIYCTUMON KOHIIEHTPALUH.
IIPOU3BO/JICTBA, YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA;
3 dexTHBHO aKTHUBHOE HETIPUATHE JIEHCTBUM,
JEHCTBOBATH B IPUHOCAIIUX BPeJ] OKPYXKAIOIIEH CpeJIE;
4pEe3BbIYANHBIX yMEHHE MPOTHO3UPOBATH HEOJArONMPHUSTHHIC
CUTYyaluAx JKOJIOTUYECKUE MMOCJIEICTBUS
NPEAIPUHAMAEMBIX JICUCTBUU,
PeoTBpaIIaTh UX.

Mera mnpeaMeTHble pe3yJbTaTbl JAOJIKHBI

0TPaXKaTh:

OBiajgeHne yHHMBepPCAJbHBIMH Y4eOHBIMHU

NMO3HABATEJIbHbIMHU JAelCTBUAMM:

B) pa6ora ¢ undopmanmeii:

HCIOJIb30BaTh CPECTBA NH(POPMAIIMOHHBIX U

KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUT

KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U

OpraHM3alMOHHBIX 3aJ1a4 C COONI0IEHUEM

TpeOOBaHUI SPrOHOMUKH, TEXHUKU

0€301MacHOCTH, TUTUEHBI, peCypCcoCcCOepeKeHNUs,

MPABOBBIX U TUYECKUX HOPM, HOPM

nH(pOpMaIMOHHOM 0€30MaCHOCTH.
IIK 6.1 ObecnieunBaTh 6€30MaCHOE MPOU3BOJICTBO IJIAHOBBIX U aBAPUIHBIX padboT B
Obecneunsats SIEKTPHUYECKUX YCTAaHOBKAX U CETSIX.
6e3omacHoe
IIPOU3BOJICTBO

IUTAHOBBIX U
aBapHiHBIX padboT
B DJIEKTPUYECKUX
YCTaHOBKAaX U
CeTSIX




K 6.2
OdopmisaTs
JIOKYMEHTAITUIO
10 OXpaHe TpyJa
u
3J1eKTpoOe30MmacH
OCTH TIpH
IKCIUTyaTaluu |
peMoOHTe
IIEKTPUIECKUX
YCTaHOBOK U
ceTen.

OdopMIIATE JOKYMEHTAIIMIO 10 OXPaHEe TPYJIa U JIEKTPOOE30MacHOCTH MPH
HKCIUTyaTallMi U PEMOHTE 3JIEKTPUUYECKUX YCTAHOBOK U CETEH.




1. CTPYKTYPA M COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHON

TACIATITAHBI

2.1. O6beM AUCHUILUINHBI U BUABI Y4eOHO#i padoThl

Bua yueOHo# padoThI

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrPpaMMBbI AU CHUATITHHBI 78
B 1.4.

OcHOBHOE coJiepKaHue 42
B T. U..

TeopeTHYecKoe 00yUeHue 20
[PAKTUYECKHUE 3aHITHS 26
abopaToOpHBIC 3aHATHS 10
[IpodeccnoHATHHO-OPUEHTHPOBAHHOE CoOlepKaHUe (coaep:KaHue 34
MPUKJIATHOTO0 MOIYJIs1)

B T. U..

TeopeTHIeckoe 00yJIeHHe 16
[PAKTUUECKHUE 3aHITUS 2
Kouncyabrauus 2
/InddepenuupoBanHblii 32aueT 2

12



2.2. TemaTuyecKui JiaH u coaepRaHuEe NTUCHUIIINHBI «XHuMU»

TEOpHEN CTPOECHUS
aTOMOB

MEPUOINYECKOTO 3aKOHA U CHUCTEMBbI XMMHUUYeCKUX 3nemeHToB J[.MI. Menzneneesa B pa3BuTuu
HAYKH.

YcTaHoBIEHUE CBA3W MEXAY CTPOCHUEM aTOMOB XUMHUYECKUX JJIEMEHTOB U NEPUOAUYECKUM
M3MEHEHHEM CBOMCTB XMMHUYECKHUX DJIEMEHTOB M X COeIUHEHNUH B COOTBETCTBUH C ITOJIOKEHUEM
[Iepronueckoi CUCTEMBI.

Pewienue npakmuko-opueHmupoBaHHbIX mMeopemudeckKux 3a0aHuil HA XapaKmepu3ayuro
Xumuueckux inemenmos «Memannuueckue / HeMemaniuueckue c6OUCMEA XUMUUECKUX

HaumenoBanue Conep:xanue y4eOHOro MaTepuaJia (OCHOBHOE H NPO(ecCHOHATBLHO OpHeHTHPOBaHHOe)3, | O0béM | PopMHpYyeMbIe
pa3aesioB U TeM Ja0opaTOpHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIAJTHONH MOAY/Ib 4acoB | KOMIIETEHIUH
1 2 3 4
Conepxanue y4eOHOro MaTepuasia 76
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHUH 42
Tema 1.1. Coaepxxanue yueOHOIro MaTepuasa OK 01
OCHOBHBIE XUMHYECKHUH deMeHT. AToM. Slapo aroma, u30Tombl. DJIEKTPOHHAs 000JI09Ka. DHEPreTHICCKUE
XMMHYECKHE IIOHATHUS |ypOBHHU, HOAYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH pacIpe/IeIeHHsI 2
U 3aKOHBI, CTPOECHHE |3JEKTPOHOB IO OPOUTANSAM B aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAS
aTOMOB  XUMHUYECKHX |KOH(purypanus atoMoB. OCHOBHbIE XUMUYECKHE 3aKOHbI
3JIEMEHTOB IIpakTnyeckue 3aHATHSA
[Ipaktuueckass pabora Nol. «OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XMMHUHM M PACUETHI IO
YPaBHEHUSIM XUMUYECKUX PEAKLIUN».
OTtHocuTeNnbHBIE aTOMHasi U MoJieKyisipHas maccbl. MounspHas macca. KonnuectBo BemiecTsa. 2
MaccoBast nmons BemecTBa. 3akoH ABoraapo. MouspHbiii 00beM ra3oB. OTHoOcUTENbHAS
IUIOTHOCTD ra30oB. PacyeTsl 0 ypaBHEHUSAM XUMHUYECKUX pEaKLUi ¢ UCIIO0JIb30BAHUEM MAaCCOBOM
JI0JIM BelIeCTBa, 00beMa (HOpMaJIbHbIE YCIIOBUSI) 'a30B, KOJUYECTBA BELIECTBA
Tema 1.2. Copnepxxanue yuyeOHOIro MaTepuasa OK 01
ITeproanueckuii IIpakTHYecKHe 3aHATHS OK 02
3aKOH 1 [TpakTuyeckas pabora Ne2. «3yueHne nepruon4eckux 3akOHOMEPHOCTEH U UX B3aHMOCBSI3H CO IIK 6.1
[Tepuoanueckas CTPOEHHEM aTOMOBY.
cuUcTeMa XuMu4eckux |[lepmoamdeckas cucrema xuMmuueckux sneMmeHToB .M. MengneneeBa. CBs3p NepHOAMUYECKOTO
snemenTtos 1. 1. 3aKkoHa U [leproguyeckon cuCTEMbl XUMUYECKHUX 2JIEMEHTOB C COBPEMEHHOU TEOpUEH CTPOEHUS
MemnneneeBa, ux CBA3b |aTOMOB. 3aKOHOMEPHOCTH H3MEHCHHs CBOMCTB XHMHYECKHUX DIIEMEHTOB, OOpa3yeMbIX HMH
C COBPEMEHHO MPOCTBIX U CJIOKHBIX BEILIECTB IO TpymnaM U nepuoaam llepuonnueckoil cucremsl. 3HaueHUE 2




INNEMEHNMO8 6 COOMGEMCHMEUU C UX IJIEKMPOHHLIM CHIPOCHUEM U HOJI0OHCEHUEM 6
nepuoouueckoil cucmeme xumuyeckux rnemenmos /I.U. Menoeneesa

Tema 1.3.
Crpoenue BemecTBa
U IIpupoja
XAMHYECKOU CBSI3H.
Mmuoroo6pasue
BEIIIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

CrpoeHnue BemecTBa. XUMHUECKas CBA3b. BUJIbI XMMHMUECKOH CBsI3U (KOBAaJIEHTHAs HEMOJIApHAs
U IOJISIpHAs, MOHHAs, MeTajindeckas). MexaHu3mbl 00pa30BaHUS KOBAJIEHTHONH XMMHYECKON
cBsi3u  (OOMEHHBIH ¥  JOHOPHO-aKUENTOpHBIH). Bomopomnas cBs3p. BaneHTHOCTS.
DneKTpoOTpULATENBHOCTh. CTENeHb OKUCICHH. FIOHBI: KATHOHBI M AHHOHBI

HpaKaneCRne 3aHATHSA

[Tpaktuueckas padota Ne3. «CTpoeHue BEIIeCTBA U MPUPOJIa XUMUICCKOM CBSA3H».
JeMoHCTpanusi MOJENe KPUCTAUIMUYECKUX PEIIeTOK: MOHHOM (XJIOpUJ HATpHUsA), aTOMHOM
(rpadut u anmaz), MOIEKYIIpHOU (YIJIEKUCIBIN ra3, noja), MeTaJUIMYecKoi (HaTpHii, MarHuwu,
Menb). PemieHue mpakTHYeCKuX 3a/laHuil Ha COCTABJICHHUE 3JICKTPOHHO-TpaduiecKux Gopmys
3J1IeMEHTOB 1—4 nepruooB

OK 01

Tema 1.4.
Knaccudukanus,
¥ HOMEHKJIaTypa
HEOPraHUYECKHUX
BEILIECTB

Coaep:xanue yueOHOTro MaTepHaJia

Knaccudukanuss HeopraHMuecKuX BemlecTB. HOMEHKIaTypa HEOPraHWYEeCKHX BEIIECTB
(oxcuabl, THAPOKCUIBI, KHCIOTBI, COJM). BeliecTBa MOJIEKYJISIPHOIO M HEMOJEKYJISPHOTO
CTpoeHUs. ArperaTHble COCTOsIHUA BenlecTBa. Kpucramiueckrue 1 aMop(HbIe BelecTBa. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIbI KPUCTAUIMYECKUX PELIETOK (aTOMHasi, MOJIEKYJIsIpHas,
MOHHAsl, METAJUTMYECKas ). 3aBUCUMOCTh CBOICTBA BEIIECTB OT TUIA KPUCTAIUIMYECKON pEHIETKI

IIpakTHYeckHe 3aHATHA

[Tpaktuyeckas padora Ne4. «HomeHKIIaTypa HEOPraHUYECKUX BELIECTBY.

Pemienne mnpakTHYecKUX 3aJaHUMl MO KiaccU(UKAllMM, HOMEHKIAType U XHUMHYECKUM
dbopMysiaM HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KJIAcCOB (YrapHbIil ra3, yriaeKuciblid ras,
aMMMaK, raiieHasl U3BeCTh, HeralleHas U3BeCTh, MUThEBAs COAA U JAPYI'HX): HA3BaHUS BEIIECTB
no MexayHapoanoi (MIOITAK) win TpuBHanbHOW HOMEHKIJIAType M COCTaBlIeHHE (OPMYIIbI
XMMHUYECKHX BEIIECTB, OIpeJesieHHue NMPHUHAUIEKHOCTH K kiaccy. Ilouck mHpopmanuu mno
Ha3BaHUSM, UJIEHTU(PHUKATOpaM, CTPYKTYPHBIM GopMyiaaM. AHaIN3 XUMHUYECKON nHpopMaluuy,
MOJy4aeMOi M3 pa3HbIX HMCTOYHHMKOB (CPEICTB MaccoBoil mHpopmaimu, cetb VHTepHET u

JIpyTHe)

OK 01
OK 02

Tema 1.5.
THIBl XUMHUYECKUX
peakuuii

Coaep:xanue yueOHOro MaTepuaJia

Xumuyeckas peaknus. Kinaccudukamuss XUMHUYECKUX pPEAaKIMil B HEOPraHUYECKOM U
OpPraHMYECKON XMMHUHU. 3aKOHBl COXpPAHEHMsI MAcChl BEIECTBA, COXPAHEHUS U IPEBpAllECHUSA
SHEPTHUH NPU XUMUYECKUX PEAKIUAX.

OKUCINTENBHO-BOCCTAHOBUTENIbHBIE PEAKLIUH (YpaBHEHHS OKHCICHUS-BOCCTAHOBIICHHSI, CTEIIEHb
OKHCJICHUS, OKUCJIMUTENIb W BOCCTAHOBUTEJb, OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE PEAKINH B
NpUpPOJIe, TPOU3BOACTBEHHBIX MPOIECcCaX M KHU3HEACATSILHOCTH OPTaHU3MOB).

OK 01




Tema 1.6.

CKOpOCTh XUMHUYECKHUX
peakuidi. XHMHUYECKOE
paBHOBecHE

CKOpOCTh peakiM, €€ 3aBUCHUMOCTh OT pa3jM4yHbIX (PAKTOPOB: IPUPOABI pearupyromux
BEIIIECTB, KOHICHTPAIMN PEarupyloliux BEIIECTB, TEMIIEPATyphl U IJIOMIATN PEaKIMOHHON
noBepxHocTH. TernoBble 3PHEKThl XMMUYECKUX PeaKLUil: 3K30- U SHIOTEPMUYECKHE PEAKIIHH.
OOpaTumble peakuu.

Xummnueckoe paBHoBecue. DaKTOpbI, BIUAIOUIME HAa COCTOSHME XHWMHYECKOTO pPaBHOBECHS
(KOHIIEHTpalKs peareHTOB WM MPOAYKTOB pEakIUH, JaBjieHue, Temreparypa). [punmun Jle
[Tarensbe.

JlaGoparopHasi pabora

JlaGopatopnas padota Nel. «BnusiHre pa3nuvHbIX (GaKTOPOB HA CKOPOCTh XMMHUYECKON
PEaKIUI.

Pemienne npakTHKO-OpPUEHTUPOBAHHBIX 33/IaHUN HA aHATU3 (DAKTOPOB, BIUSIOMIUX Ha
U3MEHEHHE CKOPOCTH XUMHUYECKON peaklnu. 3aBUCUMOCTb CKOPOCTU XUMHUYECKOM peakimuu ot
IPUCYTCTBUS KaTaJIn3aToOpa Ha IIPUMEPE Pa3I0KEHNUs IEPOKCUIA BOJOPOAA C TOMOIIBIO
JMOKCHJIa MapraHia U KaTanasbl.

Peuwienue npakmuxo-opuenmupoeannsix 3a0anuit Ha npumenenue npunyuna Jle-Illamenve
01 HAX0XHCOCHUA HANPAGNIEHUA CMEW|eHUSA PAGHOBECUS XUMUUECKOU PeaKUUU U aHaAu3
gaxkmopos, sruaOWUX HA cCMeleHIe XUMUYECK020 PAGHOBECUs

OK 01
OK 02
1IK 6.1

Tema 1.7.
PactBopsI, TEOpUs
ANEKTPONTUTUYECKOM
JUACCOLMAIUN U
HOHHBII 00MeH

Coaep:xanue yueOHOro MaTepHaJia

PactBopbl. Buasl pacTBOpoB MO COAEPKAHHUIO PACTBOPEHHOIO BellecTBa. PacTBOPUMOCTB.
IlonsaTe o aucnepcHbIX cuctemax. VcTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas nous
BELIECTBa B pacTBOpE.

ITonsarue o BogopoaHOM nokazarene (pH) pactBopa. DneKTpoluTHYeCcKast AUCCOLUALIMS.
CunbHbIe U clladble 3JIEKTPOJIUTHL, HEAIEKTPOJIUTHI. Peakiinu noHHOTO 0OMeHa

KonTpoabHnas padora 1CtpoeHue BeniecTBa 1 XUMHUYECKUe peakiuu (1o pasaeny 1)

JlabopaTopHble 3aHATHSA

JlabopaTtopHnas padota Ne2 «lIpuroroBneHne pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3aJaHHOW MAacCOBOW JOJiEH pacTBOPEHHOTO BEIIECTBA, MPOBEICHHE
peaknmii HWOHHOTO OOMEHa, OIpelelieHHe Cpelbl pacTBOPOB BEHIECTB C  IOMOIIBIO
YHHUBEpPCATHHOTO HMHIWKaTOpa (KHclas, HeHTpaibHas, IIelovyHas). 3aJaHus Ha COCTaBICHUE
HMOHHBIX peakiuil. PemeHne NpakTHKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHMIl HAa PacTBOPHI,
HCIOJIb3yeMbI€ B OBITOBOM U MPOU3BOJCTBEHHON JESITEILHOCTH YEIIOBEKA

OK 01
OK 02
OK 04
OK 07
1IK 6.1

Paznea 2. Heopranuueckasi xummsi

Tema 2.1.

\ Coaep:xanue yueOHOIro MaTepHaJia

OK 01




DU3NKO-XUMHYESCKHE
CBOMCTBA
HEOPTraHUYECKHUX
BCIICCTB

Mertamnel. [lonmoxenue wmeramnoB B Ilepronndeckoid cucTeMe XUMHUUYECKHUX SJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHS SJEKTPOHHBIX 000JI04eK aromMoB MeTtawioB. OOmme Qusndeckue
cBoiictBa MeTauioB. CIUIaBbl METAJIOB. DJEKTPOXUMHUYECKUN Psii HANPSHKEHUHW METaIJIOB.
XUMHUYECKHE CBOMCTBA BaXXHEHUIIMX METAIUIOB (HATpUH, Kalui, KaJbLIMM, MarHuii, alfOMUHUMH,
IIUHK, XpOM, JK€JIe30, MeIb) M HX coeauHeHH. OOImmMe CrnocoObl MOJYYCHHS METaJlIOB.
[IpuMeHeHHEe METAIIOB B OBITY U TEXHUKE

Hewmeramnsl. [Tonoxenue nemeraiioB B [lepuoanueckoit cucreme XuMu4yeckux 3yemMeHToB .M.
MenpeneeBa 1 0COOEHHOCTHU CTPOEHUs aToMOB. DU3nUecKre CBOWCTBa HEMETAIIOB. AJJIOTPOIHS
HEMeTa/UIOB (Ha MpUMepe KUciaopoxaa, cepsl, ¢ocdopa u yriepoaa). XuMUUECKHE CBOWMCTBA U
MPUMEHEHHE BXXHEHIIINX HEMETAIUIOB (TAJIOTEHOB, Cephl, a30Ta, hocdopa, yriaepoaa u KpeMHUS)
U HUX COeAMHEHUH (OKCHUIOB, KHCIIOPOJCOACPKAIIMX KHUCIOT, BOJOPOIHBIX COCTUHEHUN).
[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCIMHEHUI

XHWMHYECKUE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPTaHMYECKHUX BEHIECTB (OKCHIOB, THIPOKCHIOB,
KHCJIOT, cojie u Jp.). ['eHeTnueckas CBS3b HEOPraHMYECKUX BEIIECTB, MPUHAJICKAIINX K
pa3IMYHBIM Kj1accaM. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX
COCIMHEHHH, BBICIIUX OKCHJIOB U THAPOKCHJIOB

KonTtpouabHas pa6ora 2 CBoiicTBa HEOpPraHMUECKUX BelIeCTB (10 pa3zeny 2)

HpaKaneCRue 3aHATHSA

ITpakTryeckas pabora Ne5. « PU3UKO-XUMHUUECKUE CBOMCTBA HEOPraHMUECKUX BEIIECTBY.
CocraBiieHne ypaBHEHHH XUMHUYECKMX peakUMd C y4acTHEeM IMPOCThIX M  CIIOXKHBIX
HEOPraHWYECKUX BEILECTB: META/UIOB M HEMETAIIOB;, OKCHUIOB METa/lIOB, HEMETAIUIOB U
aM(pOTEpHBIX DJIEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBAHUNW M aM(OTEPHBIX T'MAPOKCHIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.

ITpakTryeckas pabora Neb.

Pacuérel Macchl BemecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WU
00bEMY OJTHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEIIECTB, pacuéThl Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) MPOIYKTOB PEAKIIMU, €CIIM OJTHO W3 BEIIECTB MMEET MPUMECH. PelieHne mpakTHKO-
OpPHEHTUPOBAHHBIX 3a/laHUIl Ha CBOMCTBA, COCTaB, MOJy4yeHHE M 0€30MacHOE MCIOIb30BaHHE
BaXHEUIIINX HEOPTAHWYECKHUX BEIIECTB B OBITY U MPO(ECCHOHATBHON NESTETHHOCTH YeJIOBEKa

OK 02
OK 04
1IK 6.2

Tema 2.2.
Nnentuduxanus
HEOPraHUYECKHUX
BEIIECTB

Coaep:xanue yueOHOro MaTepHaJia

JlabopaTopHble 3aHATHS

JIaGoparophas pabota Ne3 «MneHTuukaus HeOpraHN4eCKUX BEIIECTBY.

Pemenne skcriepuMEeHTANBHBIX 33724 [0 XUMUYECKHM CBOMCTBAM METAJUIOB U HEMETAJUIOB, IO
pacro3HaBaHUIO W TOJYYEHHUIO COCIMHEHMH METalIoOB W HEeMEeTasIoB (B3auMojeicTBue
TMJIPOKCUA AIIOMUHUS C PACTBOPaAMM KHMCJIOT M Hienodel,). MaeHTndukanus HeopraHndeckux
BEIIECTB C HCIOJIB30BAHUEM HX (DU3MKO-XUMHUECKUX CBOWCTB, XapaKTEPHBIX KaueCTBEHHBIX

OK 01
OK 02
OK 04




peakuuii. KauecTBeHHBbIE peakiuu Ha cyibdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOHBI
METaJUIOB U KATUOH AMMOHMUSI

Pa3znea 3. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM

Tema 3.1.
Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX BEIICCTB

Coaep:xanue yueOHOTro MaTepHaJia

[Ipeamer opranuyeckoi XUMHUH: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYCHHUE B MOJYYCHUH HOBBIX
BEIIECTB M MaTepuanoB. Teopusi CTpoeHus opraHudeckux coeaumHenuit A.M. bytneposa, eé
OCHOBHBIE TI0JI0’keHUs. CTPYKTypHBIE (POPMYIIBI OPraHUYECKUX BEIIECTB. | OMOIOTHS, N30MEpHSL.
XuMuyeckas CBSI3b B OpraHM4ECKHX COCTUHEHUSIX: KpaTHbIE CBS3H, G- U M-CBS3H.
[IpencraBnenne o KiaccuUKAIMA OPTaHUYECKUX BemecTB. HoOMEHKIaTypa OpraHumdecKux
COeMHEHMH (cucTeMaTH4ecKas) U TPUBUAIbHbBIC HA3BAHUS BAXKHEUIINX MPEICTABUTENCH KI1acCOB
OpPraHMYECKUX BEIIECTB

IIpakTH4yeckue 3aHATHS

[TpakTuueckas pabora No7. «HomeHKIaTypa OpraHM4ecKUX BEIIECTBY.

OszHakoMyieHHEe ¢ oOpasllaMd OpraHHMYeCKUX BEIIeCTB M MaTepuajaMd Ha HX OCHOBE,
MOJICIMPOBAaHUE  MOJIEKYJd  OpPraHMYeCKHX  BEIIeCTB,  HAOMIOACHWE W ONHMCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB IO IPEBPAICHUI0 OPTraHMYECKMX BEIIECTB MpPH HArpeBaHUU
(nmaBneHue, OOYTIMBAHUE W TOPEHUE).

[IpakTuueckas padora Ne§.

CocTaBiieHHe TIONHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OPMYI OPraHUYEeCKHX BEIIECTB
OT/ACJIBHBIX KJIACCOB, MCHOJIb3YS WX Ha3BaHUS [0 CUCTEMAaTHYECKOW W TpPUBHUAIBLHOU
HOMEHKJIAaType (dTHJIEH, aleTWIeH, TIMLEpHH, (eHon, QopManblIerui, yKCyCHas KHUCIOTa,
mmnuH). PacdeTsl nmpocteitieit GopMyIibl OpraHMYecKo MOJIEKYJIBI, UCXOMSI U3 DJIIEMEHTHOTO
cocrasa (B %)

OK 01

Pasnen 4. Yraesoaopoast

Tema 4.1.

\ Coaep:xanue yueOHOro MaTepuaJia

OK 01




YTriaeBoopoibl U UX
HNPHUPOIHBIE UCTOUYHUKHU

[IpenenpHble yrieBoaopoab! (aJIKaHbl): COCTaB U CTPOEHUE, TOMOJIOTMUYECKUH pal. MeTaH u 3TaH:
COCTaB, CTpOEHHUE, (hU3MYECKHEe M XMMHYECKHE CBOWCTBA (pEaKklUMU 3aMEUIeHHs U TOPEHHs),
MIOJIy4YEeHUE U IPUMEHEHHE.

HenpenenbHbie yriaeBoa0pobl (aTKEHBI, aTKaAUCHBI, AIKUHBI).

AJKeHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUN psiA. DTHIEH M NPONMIIEH: COCTaB, CTPOECHHUE,
¢u3nvecKkue 1 XMMUYECKHE CBOICTBA (PeaklMU THIPUPOBAHUS, TATOT€HUPOBAHMS, THAPATALIUH,
OKHCJICHUS U TIOJIMMEPU3ALIUH) NTOJTyYEeHUE U IPUMEHEHHE.

Anxamuensl: OyraaueH-1,3 u meTmiOyraauen-1,3, XUMHYECKOE CTPOSHHUE, CBOMCTBA (peaKius
HOJIMMEPH3aIMH ), IPUMEHEHHE (I CHHTE3a IPUPOJHOTO U CHHTETHYECKOTO Kay4qyKa M Pe3UHbI).
AJKUHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJIOTMYECKHHA psI. ALETHIIEH: COCTaB,
XMMHUYECKOE CTpPOCHHME, (QHU3MUECKHe M XHUMHUUYECKHE CBOIcTBa (peakuuu TI'MIpUPOBaHUS,
rajJoOreHUpPOBaHMsl, THUApATAllMd TOPEHUs), [OJy4YeHHWE U  HpUMEHEHHE  (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHH ISl CBAPKU M PE3KU METAILIOB)

ApomaTtrueckue yrieBoJIopoibl (apeHsl). beH3on u Tomyon: coctaB, cTpoeHHe, HU3NYECKUE U
XMMHUYECKHE CBOMCTBA (peakLuy raJloreHUpOBAHUs U HUTPOBAHUSA), OJIYYEHUE U IIPUMEHEHUE.
TokcruHOCTD apeHOB (BIMsHKE OCH30JIa HA OPraHU3M 4eloBeKa). [ eHeTHuecKast CBS3b MEXKIY
YTJIEBOAOPOAaMH, IPUHAUICKALIUMHU K PA3JIMYHBIM KJIACCAM.

[TpupoHBIe HCTOYHHKH YTIIeBOAOPOAOB. [IprpotHbIii ra3 u nomyTHble HeTsHBIE ra3el. HedTh u
e€¢ mnpoucxoxaeHue. CrocoObl mnepepaOOTKM He(TH: MEeperoHka, KpPEeKUHI (TepMHUECKHil,
KaTaquTuueckui), mnuponus. IIpogykrel mnepepaOoTku HePpTH, UX NPUMEHEHUE B
IIPOMBIIIJIEHHOCTH

1 B ObITy. KaMeHHBIH yroib U MPOJYKTHI €ro nepepaboTKu

OK 02
OK 04
1IK 6.2

Tema 4.2.
DU3HKO-XNMHYECKIE
CBOMCTBA
YTJIEBOJAOPOAOB

Coaep:xaHue y4eOHOro MaTepuaJia

JlaGopaTopHble 3aHATHSA

JIaGopartopHas pabota Ned «CBOHCTBa yIIeBOJOPOJIOBY.

TpuBuanpHas U MEXIyHApOJHAs HOMEHKJIATypa, XMMHYECKHE CBOWMCTBA, CIIOCOOBI MOJyYEHUs
yriaeBonoponoB. IlonydyeHne sTHiIeHa M HM3y4eHHE €ro CBOWMCTB. MoOAEIMpOBaHUE MOJIEKYN U
XMMHUYECKUX TpPEBpaIleHUI YriIeBo1opooB (Ha mpuMepe 3TaHa, STUJICHA, alleTUIeHa U Ip.) U
raJIOT€HONPON3BOAHBIX

OK 02
OK 04

Pasznea S. Kucaoponocoaepxamnme opranHunyecKkue coeInHeHus




Tema 5.1.
Cnuptsl. ®enon

Conep:kanue y4eOHOro MaTepuaa

[IpenenbHbIe 0THOATOMHBIC CIIUPTHI (METAHOJ U 3TAHOJ): CTPOCHHE, (PU3NUCCKUE U XUMUYECKUE
CBOMCTBA (peaklMH C aKTUBHBIMH METaJlJIaMH, TaJIOT€HOBOJOPOAAMH, TOPEHUE), IPUMEHEHHE.
Bonopoansie cBsizu Mexay MojiekyjdaMu cnUpToB. DHU3MOJOTMYECKOE JIEMCTBHE METAHOJIA U
3TaHOJIa Ha OPTraHU3M YEJIOBEKA.

MHoroaToMHbIe CHUPTHI (ITUICHIVIMKOJIb U TIHUIEPHH): CTPOCHHE, (GU3NICCKUE U XUMHUYECKUE
CBOMCTBa (B3aUMOJEHCTBHE CO MICJIOYHBIMU METa/JlaMH, KauyeCTBEHHAas peakius Ha
MHOT'0aTOMHBIE CIUPTHI). Dusnonornyeckoe AEHCTBUE Ha OpraHuW3M uenoBeka. [IpuMeHnenue
[JIMLEPUHA U STUJIEHTIIUKOJIS.

®enon. CTpoeHHE MOJEKYIbl, (PU3UYECKHE W XUMHYECKHE CBOHCTBA (eHosa. TOKCHYHOCTH
¢denona, ero pusnonornyeckoe AeicTBre Ha opranu3M denopeka. [Ipumenenne penona

OK 01
OK 07

Tema 5.2.
ANLOETuan.

KapOoHOBBIE KHCITOTEHI.

CrnosxHble 3upsl

Anpaeruaipl M KeTOHBbI ((hopManbAeruj, aleTanbJeruj, aleToH): CTpoeHue, (U3UYECKUue U
XUMHUYECKHE CBOMCTBA (peaklUMM OKMCICHUS U BOCCTAHOBJICHMS, KAaUECTBEHHBIE PEAKIIMH),
MOJIy4YEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/elibHBIE KapOOHOBBIE KHUCIOTHI (MypaBbUHAasT M YKCYCHasi KHUCIJIOTHI):
cTpoeHHe, (uU3MUecKkre W XUMHUYECKHe CBOMCTBa (00lIuMe CBOMCTBA KHUCIOT, peakKuus
TepuUKAMK), TONydeHHe W npuMeHeHune. CTeapuHOBas W OJCMHOBAs KHCIOTHI Kak
MPEICTaBUTENH BBICIINX KapOOHOBBIX KMCIOT. Mblia KaK COJH BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIEE ACHCTBUE.

CroxHble 3QUpHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ naponn3 crnoxHbIX 3gupoB. JKupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornaeckas posap KUPOB.

OK 01
OK 02
OK 04

JlabopaTopHas padora

JIaGoparopHas paboTa Ne5

OMHOOCHOBHBIE TIpeNeNbHbIe KapOOHOBBIE KHCIOTHI (MypaBbHHAss M YKCYCHash KHCIIOTHI):
cTpoeHue, (U3MYecKHMe U XUMHUYECKHMEe CBOiicTBa (00lIMe CBOICTBa KHCIIOT, pEaKlus
sTepuduKaIyn).

Tema 5.3.
Yriesoasl

Coaep:xaHue yueOHOro MaTepuaJia

VYrneBonpl: coctaB, Kiaccu(uKanus YriieBogoB (MOHO-, TU- W TOJHMcaxapuisl). [moko3a —
MPOCTEUIINI MOHOCaxapua: OCOOEHHOCTH CTPOEHHS MOJEKYNbI, (PU3NYECKHEe M XUMHUYECKHUE
CBOMCTBa TJIOKO3bl (B3aumopeictBue ¢ rugapokcugom wmenu (II), okucieHne amMmHauyHBIM
pacTtBopoM okcua cepedpa (I), BocctaHoBIeHHE, OpOKEHUE TITIOKO3bI), HAX0XK/JICHHUE B IIPUPOJIE,
MPUMEHEHHUE TIIIOKO3bl, OMOJOTHYECKas poJib B JKU3HENEATEIbHOCTH OpraHM3Ma YeloBeKa.
®dortocuHTes3. pyKkTo3a KaK U30Mep TIIFOKO3HI.

OK 01
OK 02
OK 04




Caxapo3a — MpeICTaBUTENb JHCAXAPUJIOB, TUIPOJIM3 Caxapo3bl, HAXOXKICHHE B MPHPOJIC H
MIPUMCHCHHE.

[Tonmcaxapupl: KpaxMaa M IEJUII0JI03a KaK NMPUPOAHBIE MmoymMepbl. CTpoeHHe Kpaxmaia U
[EJUTIONIO3BI, (PU3MYECKHUE U XMMHYECKHUE CBOMCTBA KpaxMana (THAPOIU3, KAYeCTBEHHAS PEAKIIHS
C MOJIOM)

Tema 5.4. Coaeprxanue yueOHOIro MaTepuaJia OK 01
Ousuko-xumudeckue |IIpakTHyecKkHe 3aHATHSA OK 02
CBOMCTBA OK 04
KHCIIOPOIOCOIEPIKAIIHX HpaKTI/I‘-IeCIfaSI pabota Ne9. «kHoMmeHKIaTypa KHCIOPOI0COAEPIKAIINX OPTaHHISCKUX
OPIAHIYECKHX COEAMHEHUI». }
PO TpuBuanpHas U MEXIyHApOJHAas HOMEHKJIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI MOJyYEHUs

CIHUPTOB U (EHOJIOB, KAPOOHOBBIX KHCIOT U 3()UPOB, allbAECTHI0B U KeTOHOB. COCTaBIEHUE CXEM

peakuuii (B TOM 4YHCIIE IO MPEIJIOKEHHBIM ILIENOYKaM IPEBPALICHM), XapaKTepU3YIOIINX

XMMUYECKHE CBOWCTBA KUCIOPOJOCOIEPKAILUX OPIraHUYECKUX COEIUHEHHH.

IIpaktnyeckas padora NelO. «Xumuueckue u (U3MUYECKUE CBOWCTBA KHCIIOPOJIOCOAEPIKAIINX

OpPraHUYECKUX COEAUHEHUS.

IIpoBenenue, HaONIOJEHHE M ONMCAHUE JIEMOHCTPALMOHHBIX OIIBITOB: TOPEHUE CIHPTOB,

Ka4eCTBCHHBIC PEaKIUK OJHOATOMHBIX CIUPTOB (oKkucieHue 3TtaHoia okcuaom wmemu (I1)),

MHOTOATOMHBIX CIIUPTOB (B3auMmojeiicTBue riuiepuHa ¢ ruapokcunom meau (1)), anpaernnos

(oxucneHne amMMuadHBIM pacTBopoM okcuaa cepeopa(l) wu  ruapokcumom wmemu (I,

B3aMMOJICHCTBHE KpaxMaJla C HOJIOM), U3yYeHHE CBOWCTB pacTBOPA YKCYCHOW KHUCIIOTHI
Pa3nen 6. A3oTcoaep kamme opranudeckue coeIMHeHust
Tema 6.1. Coaepxkanue yueOHOro MaTepuaa OK 01
AMUHBL. AMUHBI: METUJIAMUH — IPOCTEUIINN NPEICTaBUTENb aMHUHOB: COCTaB, XUMUYECKOE CTPOEHUE, OK 02
AMHHOKHUCIIOTHI. ¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA, HAXOKIEHUE B IPUPOJE. OK 04
benku AMMHOKHCIIOTHl Kak aM(OTepHble OpraHMYecKue coequHEeHus. PU3NUecKue U XUMHUYECKHUEe

CBOWCTBAa aMHMHOKHUCIOT (Ha MpHUMepe IJMIKHA). buonornyeckoe 3HaYeHHE AMHHOKMCIIOT.
Ilenrtnabl.

benku xak npuponHble nmoiauMepsl. IlepBuuHas, BTOpUYHAs M TpeTHYHas CTPYKTypa OEJIKOB.
XuMHYecKre cBOMCTBA OENKOB: THAPOJIN3, ACHATYpallus, KaYeCTBEHHbIE peakluy Ha OeKu
KonrposabHnasi pagora 3 CTpyKTypa 1 CBOHCTBa OpraHMYEeCKUX BelecTB (110 paszzaenam 3-7)

IIpakTHYecKHe 3aHATHA

[Tpaktrueckas padota Nell. «CBoiicTBa a30TOCOEPIKAMNUX OPTAHUIECKUX COCTUHECHUI.
du3nyecKue U XUMHUYECKHE CBOWCTBA aMHHOB (PEAKIIUU C KUCIOTAaMH U TOPSHHUSI) 1 aMUHOKHCIIOT
(ma mpumepe riunuHa). HabmroneHne u onmvMcaHue TEMOHCTPAIMOHHBIX OIBITOB: JIEHATYPAIIHS
O€JIKOB IPH HArPEBaHMH, IIBETHBIE PEAKIIUU OEIKOB

Pa3nen 7. BoicokoMoJieKyasipHble COeTHHEHUsI




Tema 7.1. Conep:kanue y4eOHOTro MaTepuaa OK 01
[Imactmaccsl. IIpakTHYecKHe 3aHATHA OK 02
Kayuyku. Bonokna IMpaktrueckas padora Nel2. «CuHre3, aHamu3 W KIacCU(PHUKALUSA BBICOKOMOIECKYIISIPHBIX OK 04

COCIMHECHUI» 1IK 6.2

OCHOBHBIE TIOHATHSI XUMHMHU BBICOKOMOJIEKYJIAPHBIX ~COEJUHEHUH: MOHOMEp, IOJIUMEp,

CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEpPU3ALMM, CPEAHssI MoJieKyssgpHas Mmacca. OCHOBHbIE 2

METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAMHEHUH — MOIMMEepU3aLus U OJUKOHICHCALUS.

[TpakTrueckas padora Nel3

O3zHakoMJIeHHE C¢ 00pa3liaMy MPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB:

IU1acTMacchl (TOJIMATUIICH, MOJUIIPONMIIEH, MOJIUBUHUIXJIOPUA, TTOJIUCTUPOI); HATYpalIbHbIN U 2

CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH, XJOPOIPEHOBBIH M HM30MPEHOBBI); BOJIOKHA

(HarypanbHble (XJIONOK, LIEPCTh, MIENK), HCKYCCTBEHHBIC (AllETATHOC BOJOKHO, BHCKO3a),

CHHTETUYECKHUE (KAIllPOH M JIABCaH)
IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/lepPKaHMeE (CodepKaHNe MPUKJIATHOT0 MOyJIs1)* 34
Paznen 8. Xumusi B ObITY M IPOU3BOACTBEHHOI JeATEJIbHOCTH YeJI10BeKa OK 01
Tema 8.1. Coaepixanue yueOHOro MaTepuaJa OK 02
Xumudeckue 1)ITpaBuiia SKOJIOTHYECKH IEIECO0OPA3HOTO TIOBEAEHUS B OBITY M TPYIOBOM JEATEIHLHOCTH B 9 OK 04
TEXHOJIOTHH LEJISIX COXPAHEHUS CBOETO 3JJ0POBbS M OKPYXKAIOUIEH IPUPOJHON CPEBI. OK 07
B [IOBCEITHEBHOU . 1IK 6.2

. | 2)OnacHoCTh BO3JICHCTBHS Ha )KUBbIC OPraHU3MbI OPraHUYECKUX BEIIECTB OTIENIBHBIX KJIACCOB

U ipo¢ecCUOHaIbHON (yrn 2
EATENLHOCTH Heoneka | O TEBOAOPOIEL, CIHPTEL, (beHOoIIbI, XJIOPOPraHnYecKre MPOU3BOIHBIE, aTbJIETUIBI U JP.)

3) ITokazarenb npeieNbHO OMYCTUMON KOHIICHTPAIIMU U €r0 UCTIOJIb30BaHHUE. 2

4) Poib XUMHU B 00ECIIEYCHHH IKOJOTHUYECKOU, SHEPTETUUECKON U MUIIEBOH 0E30MacHOCTH, 5

pa3BUTHH MEIUIINHBIL.

5) Co3nanue HOBBIX MaTepUaioB (B 3aBUCUMOCTH OT BHA MPO(ecCroHaIbHOM 1€ TeNbHOCTH), 2

HOBBIX UCTOYHUKOB 3HEPruM (AJIbTEPHATUBHBIC HCTOYHUKH SHEPTHH).

6) INoHsTHE O HAYYHBIX METOaxX MMO3HAHMUS BELIECTB U XUMHUECKHX PEAKIIUHL. 2

7) IpencraBnenus 00 OOUIMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO MOYYCHUS BaXKHEHIITUX 5

BEIIECTB (Ha MpUMepax MPOU3BOICTBA AMMHUAKA, CEPHOI KUCIOThI, METAHOJIA).

8) XuMusi 1 310pOBbE YETIOBEKA. 2




9) IlpaBuia Ge30mMacHOrO MCMOJB30BAHUS JIEKAPCTBEHHBIX MPENapaToB, OBITOBOM XUMHUU B

. 2

HOBCEHEBHOM KHU3HMU.

IIpakTHYecKue 3aHATHS

10) MpakTuueckas padora Nel4. «[IpuMeHeHNE XUMHUUECKHUX BEIIECTB M TEXHOJIOTHIA C Y4E€TOM
Oynyiei mpopecCHOHATBHOUN NEeATeITLHOCTH Y. 2
11) Pemenne keiic-3aga4 1o TeMaM: MUILEBbIE IPOAYKTbI, OCHOBBI pallMOHAJILHOIO TUTAHUS. 5
12) Baxxueiiiue cTpoUTEIbHbIE U KOHCTPYKIIMOHHBIE MATEPHAIIBI. 2
13) CenbckoX035HCTBEHHOE ITPOU3BOJICTBO. 5
14) Kpacku, cTexii0, KepaMHuKa, MaTepHajIbl IS JICKTPOHUKH. 2
15) Hanomatepuasbl, TEKCTHIIbHBIE BOJIOKHA. 5
16)cTounnKy 3HEPrUH, OPraHUYECKHUE U MUHEpaIbHbIE YIOOPEHHUS. 2
17) JlekapcTBeHHbIE W KOCMETHYECKHE Ipernaparbl, ObITOBas XHMMHUS, MaTepHaibl U3
HCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH. 9
3ammra: IlpeacraBneHue pe3ylbTaTOB pelIeHUs Keic-3ajau B ¢GopMe MHHM-IOKIAAa
(momyckaercs MCIOJb30BaHUE TpapUUECKUX U IPE3EHTALMOHHBIX MaTEPHAJIOB)
KoncyabTanust Poss xumun B npodeccuoHaIbHON 1A TEIbHOCTH. 2
IIpomexyTounas arrecTanus no gucuuiuinHe (auddepeHInpoBaHHbIN 3a4eT) 2
Bcero 78




3. YCJOBUS PEAJIM3AIIMA ITPOT'PAMMBI OBIIIEOBPA30OBATEJIBHON
JANCHUIIJIMHBI

3.1. Tpeb6oBaHUSI K MUHUMAJIbLHOMY MaTePHAJIbHO-TEXHHYECKOMY 00ecrneyeHu1o

Jlns peanuzanuu nporpaMMbl AUCITUIUIMHBL TOJKHBI OBITH MPETyCMOTPEHBI CIEAYIOITUE
CICLUANIbHBIE TIOMEIIEHUs: YYEOHBIM KAOMHET XUMHUU W/WIW Yy4eOHOM XHUMHYECKOMU
1abopaToOpHH.

O0opynoBanue y4eOHOro KaOuHera  (HArJIsAHbIe MOCOOMA):  HAOOPHI
HIAPOCTEPKHEBBIX MOJENEH MOJEKYJI, MOJENU KPHUCTAIUIMYECKHX PEeIIeTOK, KOJUICKIIUU
MPOCTBHIX U CIOKHBIX BEIIECTB W/WIM KOJJIEKIUU TOJTMMEPOB; KOJIJICKIMSI TOPHBIX MOPOJ U
MUHEpajoB, Tabnuia Menaeneera, yueOHble priibMbl, HUGPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

Texnnueckune cpeacTBa 00y4eHUsi: KOMIBIOTEP C YCTPOMCTBAMU BOCIPOU3BEACHHUS
3BYyKa, IPUHTEP, MYITUMEIUA-TIPOEKTOP C IKPAHOM, MyJIbTUMEIUIHAS JOCKA.

OobopynoBanue J1abopaTopuu U padoYMX MecT Ja0OPATOPUM . MEH3YPKH, MUNIETKU-
KareJIbHUIIbI, TEPMOMETPHI, MUKPOCKOI, JYIIbI, IPEAMETHBIE U TTOKPOBHBIE CTEKJIA, TIAHIIECTHI
JUISl KameldbHBIX peakuuil, (uiabTpoBajbHas Oymara, CTEKJISIHHbIC MPOOUPKHU, PE3UHOBBHIE
npoOku, QoHapuku, HAOOp PEAKTHUBOB, CTEKISHHBIC MAJTOYKH, INTATUBBI I MPOOHPOK;
MEpHbIE IIUIHHJIPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU JIeNUTeNbHbIe MumuHaprueckue (50-100
MJT), CTYIIKH € IECTUKOM, (hapdOpoBbI€ YaIIKH, MUHLETHI, GUIBTPEl OyMakKHbIE, BaTa, MapJs,
YacOBBIE CTEKJA, JJEKTPOIUTUTKU, JT1a00paTOpHbIE IITATUBBI, COIUPTOBBIE TOPENKH, CIIUYKH,
npuoOp AJIS MOJYyYEeHHs Ta30B (WM MPOOHpPKA C Ta300TBOJHON TPYOKOIf), AepKaTenu it
MPOOUPOK, CKISIHKU MJII XpPaHCHHUS PEaKTHUBOB, Pa3aTOYHBIC JOTKH; XUMHUYECKUE CTAKaHBI
(50, 100 u 200 wmu1); mIMaTeIW; MUHIETHI; TUTEJIbHBIC IIMIIBI; CEKYHIAOMEPHI (TaMEpHI),
MepHbIe Tpooupku (Ha 10-20 mut) u mepHbIe Koa0bI (25, 50, 100 u 200 M), BoasHas 6aHs (Mau
TEPMOCTAT), CTEKJISTHHBIE MMajJOYKHh;, KOHWYeckue KoyOwl juist tutpoBanus (50 u 100 wmu);
WHJUKATOPHBIE TOJOCKK Mg ompexaeineHuss pH u cranaapTHas HMHIMKATOpPHAs IIKAJa;
YHUBEpPCANbHbIN MHIUKaTop; nunetku Ha 1, 10, 50 mu (umm nozaropel Ha 1, 5 u 10 mn),
OIOpeTKH IJIsi TUTpOBaHUsA, MeauiuHckue mmpuibl Ha 100-150 mn, nmaGopaTopHbie w/win
aHaJUTHYCCKHUE BeChl, pH-MeTphl, CyImuiIbHbIHN mKad, 1 ap. 1adopaTopHOE 000pyAOBaHHE.

3.2. UnpopmanmnoHHoe o0ecnieyeHne peain3alui NPorpaMmbl
Jlns peanuzainuu nporpaMMbl OMOJIMOTEUHBIN (GOHA 00pa30BaTENbHON OpraHu3aIuy JOJKEH

UMETh MeYaTHBIC W/WIIH AJIEKTPOHHBIE 00pa3oBaTebHbIC U HH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE IS UCIIOb30BaHMS B 00pa30BaTEIBHOM TPOIIECCe, HE CTapIle MATH JIET
C MOMEHTA U3JaHHUS.
JIns CTyIeHTOB:
1. Tabpuensn O.C, OctpoymoB W.I'. Xumus s npodeccuii v cnennaabHOCTEH
TEXHUYECKOT0 MPOGMIISL: YUeOHHK IS CTYA. yUpexXACHU cpel. mpod. oOpa3oBanus. —
M., 2021.
2. Tabpuensa O.C, OctpoymoB N.I"., OctpoymoBa E.E. u ap. Xumus s npodeccuii u
CTEIMATHHOCTEH €CTECTBEHHO-HAYYHOTO MPOQUIIS: YYCOHUK IS CTY/. YIPEKICHUH
cpen. mpod. odpazoanusi. — M., 2021.
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3. Tabpuensa O.C., OctpoymoB W.I'. Xumus s npodeccuii u crienuaibHOCTeH
COLMABHO-3KOHOMHUYECKOTO U TYMaHUTAPHOTO podIel: yueOHUK TS CTY/I.
yapexaeHui cpen. npod. odpazosanus. — M., 2021.

4. Epoxun FO.M., Koanesa U.b. Xumus mis npodeccuit u cnenuaibHOCTEH TEXHUIECKOTO

¥ €CTECTBCHHO-HAYYHOTO MPOQIIICH: YICOHUK IS CTY/. YIPSKISHUH cpel. pod.
obpazoBanus. — M., 2021.

HNuTepner-pecypcsr:
www.chem.msu.su (DiiekTpoHHass OnOIMOTEeKa IO XUMHUH).
www.enauki.ru (naTepHeT-u3aaHue s yauTeneid « EcTecTBeHHbIEC HAYKH»).
www.lseptember.ru (meToaudeckas razeta «IlepBoe ceHTAOPs).
www.hvsh.ru (xxypHan «XuMus B IIKOJIEY).
WWW.Nij.ru (xkypHan « XUMUS U KU3HBY).
https://ege.sdamgia.ru/ pemy EI'D
http://himege.ru/teoriya-ege-himiya/ xumus «Iloaroroska k EI'9»
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4. KoHTpPOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOCHUS THCUUILTHHbBI

KoHTpoJIb M oOLEeHKa pacKpblBaIOTCS 4Yepe3 YCBOEHHBbIE 3HAHUS U TNPUOOpPETEHHbIE
oOydJaIuMHCS YMEHUS, HallpaBjieHHbIe Ha (OopMUpOBaHHE OOIUX U MPOodeCcCHOHATBHBIX
komneTeHuil. KomneTeHuu JomKHbI ObBITh COOTHECEHBI C IPEAMETHBIMHU pe3yiabTaTamu. Jlis
KOHTPOJISI U OLICHKU PE3YJIbTaTOB OO0YYEHHS IMpEnojaBaTeilb BbIOUpaeT (OpMbl U METOABI C
y4eToM npodeccuoHalIu3aui 00y4eHus o MporpamMme TUCHUTITHHBL.

Oo0mas/npogeccnonanbHas Pasnen/Tema Tun OLEHOYHBIX
KOMIIeTeHIHs MeponpusTHil
OK 01. Beibupats ciocoObl penieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHATTLHOMN ACSITEIIPHOCTH Tema 2.1,2.2
MPUMEHUTEIBHO K Pa3IMUHbIM KOHTeKcTaMm | Tema 3.1 TectupoBanue
Tema 4.1 YcTHBIM onpoc
Tema 5.1-5.4 Pemenne pacu€rHbix 3a1a4
Tema 6.1 Haomronenue 3a xoaoM
Tema 7.1 BBINOJTHEHUS TPAKTHKO-
Tema 8.1 OPUEHTUPOBAHHBIX 3aJaHUN
OK 02. Mcnonb30BaTh COBPEMEHHbIE Tema 1.2, 1.4, [IpencraBnenue
CpezcTBa IIOKUCKA, AHAIIN3A U 1.6,1.7 pe3ynbTaToOB
UHTEpIIpEeTaluy HH(HOPMaLIUH, U Tema 2.1,2.2 MPAKTUYECKUX U
MH(OPMaLIMOHHbIE TEXHOJIOTUHU AJIs Tema 4.1, 4.2 1ab0paToOpHBIX padboT
BBITIOJTHEHHUS 3a/1a4 PO ECCHOHATBHON Tema 5.2-5.4 [TpoBeaeHNE XUMHUYECKOTO
NEATEILHOCTHU Tema 6.1 AKCIEPUMEHTA
Tema 7.1 Beinonnenue
Tewma 8.1 KOHTPOJIBHBIX
OK 04. Tema 1.7 pabot no
D¢ hHEeKTUBHO B3aMMOICHCTBOBATh U Tema 2.1,2.2 paszaeiam TMCHHTUIMHBI
paboTaTh B KOJJIEKTHBE H KOMAH/IE Tema 4.1,4.2 OrneHkKa caMmoCTOSITEIbHO
Tema 5.2-5.4 BBIIOJIHEHHBIX 3aJaHuU
Tewma 6.1 3amura penieHus Keuc-
Tema 7.1 3ajau (¢ yuetom Oynymieit
Tewma 8.1 po¢eCCUOHAIBHON
OK 07. CopeiicTBOBaTh COXPAHEHUIO Tema 1.7 JeSITETTbHOCTH)
OKpYKarolllen Cpebl, Tema 5.1 Beinonnenune 3ananui
pecypcocOepexxeHuto, IpuMeHsTh 3HaHus | Tema 8.1 IIPOMEKYTOUHON
00 M3MEHEHUU KJIMMaTa, TPUHIIUIIBI aTTecTaluu
OepexIIMBOro MPOU3BOACTBA, 3P(HEKTUBHO
JIEHICTBOBATH B UPE3BBIYAWHBIX CUTYAIUSIX
1K 6.1 O6ecneunBats O6e30macHoe Habmronenue 3a xogom
IPOM3BOCTBO TIAHOBBIX U aBAPUIHBIX BBITOTHCHUA MPAKTUKO=
OpPUEHTUPOBAHHBIX 3aJJaHUM
paboT B DIEKTPUUYECKUX YCTAHOBKAX U
Tema 1.2 IIpencraBnenue
CeTAX. Tema 1.7 PE3yIBTAaTOB
Tema 1.6 IIPAKTUYECKUX U
Tema 4.1 1a00paTOPHBIX padoT
Tema 7.1 IIpoBeaeHnE XUMUYECKOTO
Tewma 8.1 AKCIEPUMEHTA
Brinosnnenue
KOHTPOJIBHBIX
pabot 1o
paszzaesaM AUCHUILIUHBL.
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1K 6.2. OdopMIIATE JOKYMEHTAILIHIO 1O
OXpaHe TpyJa U 3JIeKTPoOe30nacHOCTH
IIPY SKCILTyaTaluy U pEMOHTE
JJIEKTPUUECKUX YCTAaHOBOK M CETEH.

Tema 2.1
Tema 4.1
Tema 7.1
Tema 8.1

IIpoBeneHne XUMUYECKOTO
JKCIIEPUMEHTA
Brinosninenue
KOHTPOJIBHBIX

pabot o

pazzenam AUCIUIUINHBIL.
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