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1. OBHIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEIMETA «XUMMUSA»

Y4eOHblld TIpenMeT «XUMHS», SBISETCA YacThio 00s3aTENBHOM MpEAMETHOM 00sacTu
«EctectBenno-nayunsie npeamers» @I'OC cpennero obmero oopazoBaHusl.

B npodeccuonanbHpIXx 00pa3oBaTENbHBIX OpPraHM3alMgX, peaTU3yIMUX 00pa3oBaTeNIbHYIO
nporpamMmy oOriero cpensero oopaszosanus B npeaenax ocBoenust OITOII-IT CIIO na 6a3ze 0CHOBHOTO
obmero oOpa3oBaHMs, YYEOHBIM MpPEeAMET «XHUMHsS» HU3y4daeTcss B 00Ie00pa3oBaTeIbHOM ITUKIIC
yuebnoro miana OITOII-IT CITO na 6aze OCHOBHOrO 00IIET0 OOpa30BaHMS C IMOJYYCHHEM CPEIHEro
o01mero oopa3oBaHusl.

B yueOnbix turanax CIIO y4eOHbII mpeamer «XUMUsS» BXOIUT B COCTaB 00IIe00pa30BaTeIbHBIX
y4eOHBIX IPEIMETOB U U3y4aeTcsi Ha 0a30BOM ypOBHE.

Copneprxanme 0011e00pa3oBaTeNbHOTO Y4eOHOTO MpeaMera «XUMHs HalpaBlIeHO Ha YCBOEHHE
CTYJCHTAMH OCHOBHBIX MOHSTHUH, 3aKOHOB U TEOpUH XUMHH; OBJIAJICHME YMEHHUSMU HaOI0IaTh
XUMHAYECKHE SIBJICHHUS, MPOBOJIUTh XUMHUYECKUI OSKCIIEPUMEHT, INPOU3BOAMTH pPACUYEThl HAa OCHOBE
XUMHUYECKHUX (OpMYIT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKLIUH.

Copneprkanue mporpamMmbl « XUMHUS» HAIIPABICHO Ha JOCTHKEHUE CIIECTYIONICH 1eun:

— dbopMUpOBaHHE CHCTEMbl XMMHMYECKHX 3HAHMW KaKk BaXHEHIIeH CcocTaBisIonIei
€CTECTBEHHO-HAYYHON KapTUHBI MUPa, B OCHOBE KOTOPOM JiexaT KITF0UeBbIe MOHITHS, (PyHIaMEeHTaIbHbIC
3aKOHBI W TEOPHHM XHMHHU, OCBOCHHE $3bIKa HAyKH, YCBOCHHE M IOHMMAaHUE CYIIHOCTH IOCTYITHBIX
0000111eHIIT MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHMUS,

— ¢dbopMHpOBaHHE W Pa3BUTHE TPEJICTABICHUI O HAYYHBIX METOJAX IO3HAHHS BEIIECTB U
XUMHAYECKUX PeaKIfii, HEOOXOAUMBIX JUIsl IPHOOPETEHUSI YMEHHI OPUEHTHPOBATHCSI B MUPE BEIIECTB U
XUMHYECKHUX SIBJICHUH, HUMEIOLITUX MECTO
B IIPUPOJIE, B IPAKTUYECKON U ITIOBCEHEBHOM KU3HH;

— pa3BUTHE YMEHUH U CcrmocoOOB  JEATENBHOCTH, CBS3aHHBIX C  HAOIIOJIEHUEM
U OOBSCHEHHEM XHUMHUYECKOTO SKCIIEPUMEHTa, COOIOJeHHEM TMpaBui Oe30MacHoro oOpalleHus ¢
BEIIECTBAMH.

3agaum yueOHOTO npenMera:

1) chopMupoBaTh TMOHUMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX
MIPOLIECCOB U SIBICHUI B OKpY’Karolle cpefie, a TakkKe MX CBA3b C LEJIOCTHOM HayyHOU KapTHHOHM Mupa U
JIPYTUMH €CTECTBEHHBIMU HAYKaMH;

2) pa3BUTh YMEHHUS COCTaBIATH (POPMYJIbI HEOPraHMYECKUX M OPraHUYeCKUX BEILECTB,
YpaBHEHHS] XHMHYECKHX PEAKINA, OOBICHATh WX CMBICI, MHTEPIPETHPOBATh PE3YIbTATH XMMHUYECKHX
HKCHEPUMEHTOB,

3) cOpMHPOBATh HABBIKA TPOBENEHUS MPOCTEHIINX XWMHYECKUX HKCHEPUMEHTAIBHBIX
HCCIIEIOBAaHUM C COOJIIOJIeHMEM IMpaBUJ 0€30MacHOro oOpallleHusl ¢ BellecTBaMH U J1a0opaTOpHBIM
o0opyI0BaHUEM;

4) pa3BUTh YMEHHS HAaXOAWUTh, AHATM3UPOBATH U HMCIIOJIB30BaTh UH(OPMAIMIO XUMHUECKOTO
XapakTepa W3 Pa3UYHBIX WH(OPMAIMOHHBIX HCTOYHHKOB, BKJIIOYAs Y4EOHYIO JUTEpaTypy, HaydHbIC
MyOJIMKALUU U HUHTEPHET-PECYPCHI;

5) chopMHUpOBAaTh YMEHHUS MPOTHO3UPOBATH TIOCIEJACTBHS CBOCH JEATETLHOCTH W
XUMAYECKHX MPUPOJHBIX, OBITOBBIX M TPOU3BOJCTBEHHBIX MPOIECCOB, YYHUTHIBas BO3MOXKHBIC
HKOJIOTUYECKHE M COIMATBHBIC BO3ICHCTBUS;

B mporpammy BKIIIOYEHO COjAEp)KaHUE, HANpaBiIeHHOE Ha (POPMUPOBAHHME y CTYJEHTOB OOIIMX
KOMIICTEHIIMA B KOHTEKCTE OOECIeYeHHsI EIUHCTBA COJEP)KAaHUS BOCIUTATEIHHON JEATENbHOCTH,
HeoOxomuMbIx i kauecTBeHHOTO ocBoeHus OITOII-IT CITO Ha 6a3e 0cHOBHOTO 0OIIET0 00pa30BaHMsI C
MOJTyYEHUEM CPEIHETO 00IIero 00pa3oBaHus.

N3zyuenne oOmieobpa3zoBaTelbHOro y4eOHOro MHpeaMera «XHUMUs» 3aBepIlacTcs MOJBEACHUEM
uToroB B hopme nuddepeHIIpoBaHHOrO 3a4eTa B paMKax IPOMEXYTOUYHOM aTTecTali o0y4Jarouuxcs B
nporecce ocBoenus: OIIOII-IT CITO ¢ nony4yeHunem cpeHero oouero oopazoBaHusl.
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2. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS OBIIEOBPA3ZOBATEJBHOI'O YYEBHOTI'O ITPEJIMETA «XUMMSA»
B COOTBETCTBHUMU C ®I'OC CI1IO U HA OCHOBE ®1I'0C COO

B pamkax mporpammsl ydyeOHOTO mpeamera «Xumusy odydaromumucs ocsanBatorcsi oomue komnereHuuu (OK) B coorBerctBun ¢ ®I'OC CIIO, Ha
ocHoBe JUYHOCTHBIX (JIP), MetanmpeametrHsix (MP), npenMeTHbix muisi 6a3oBoro ypoBHs uszydeHus: (IIPO) pe3ynbTaToB B COOTBETCTBHM C TPEeOOBAaHUSIMHU

dI'0C COO:
Koa n naumenoBanue IlnanupyemMsble pe3y/abTaThbl 0CBOCHHSI YUeOHOT0 NpeaMeTa
(l)OpMI/IpyeMbIUX MP PG
KOMIIeTeHIHii

OK 01. Beibupatsb crocoOsl
penIeHus 3a1a4
npoeCCUOHATBLHON
JESTSIIbHOCTH
PUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM

OgyageHne yHHMBepPCAJIbHBIMH Y4¢OHBIMH
MO3HABATEJbHbIMHU JAeliCTBUSIMM:
a) 0a30Bble JOTHYeCKHeE JelCTBHS:

CaMOCTOSITENIbHO dbopmynHupoBaTh u
aKTyaJIM3MpOBaTh MPOOJIEMY, paccMaTpUBaTh
€e BCECTOPOHHE;

YCTaHAaBJIMBATb CYHICCTBCHHBIﬁ IMPpU3HAK HJIHU
OCHOBaHHUS JJIsl CPAaBHEHHUs, KIacCUPUKALIUU U
00001IeHHS;

OTpeNeNaTh IeNH JesITeIbHOCTH, 33/1aBaTh
napaMeTpbl ¥ KPUTEPHU UX JIOCTIKSHHUS;
BBIABJIATH 3aKOHOMEPHOCTH U MTPOTUBOPCUUSA B
pacCMaTpUBACMBIX SIBJICHUAX

BHOCUTh  KOPPEKTHBBI B  JIEATEIBHOCTb,
OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISM,
OLICHUBATb PUCKHU HOCHG}ICTBI/Iﬁ JACATCIIBHOCTH,

— Ppa3BHBaTh KpPEATUBHOE  MBIILJICHUE TPHU
peIIeHNH KU3HEHHBIX MPOOIEM.

0) 0a3oBbIe HCCJIeN0BATEIbCKHUE IeHCTBUS:

— BIaJETh HaBBIKAMHU y4eOHO-
HCCIIeI0BATEIbCKOM u MIPOEKTHOMN
JIeSITEILHOCTH, HaBBIKaMU paspenieHus
npobiuewm;

BBIABIIATE MPUYWMHHO-CIICACTBECHHBLIC CBA3U U
AKTYaJIM3UpPOBATh 3agavy, BbIJIBUI'aTh

JucuuniuHapHbie pe3yJbTaThl H J0KHbI OTPAXKATH:

IIP6 01. chopMUpOBaHHOCTH IPEICTABICHUM: O XUMUYECKOI
COCTaBJISIONICH €CTeCTBEHHOHAYYHON KapTHHBI MUPA, POJIM XUMHH B
NIO3HAHUU SIBIICHUH TPUPOJBI, B POPMUPOBAHUH MBIIUICHUS U
KYJIBTYpBI INYHOCTH, €€ (PYHKIMOHAIBHOI rPaMOTHOCTH,
HEOOXOIUMOM ISl pelIeHUs] MPAKTUUECKUX 3a7a4u U SKOJIOTUYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3[I0POBBIO U IIPUPOHOM Cpelie;
I1P0 02. BiageHne cUCTEMON XMMHYECKHUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIMOJIAratoIue MOHATHS (XUMUYECKUH 2JIEMEHT,
aToM, JIEKTPOHHAs1 000JI0YKa aToMa, S-, p-, d-AJIEKTPOHHBIE OpOUTATTH
aTOMOB, MOH, MOJIEKYJIA, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD,
CTENEeHb OKUCIICHUSI, XUMHUECKas CBSA3b, MOJIb, MOJIIpHAs Macca,
MOJISIPHBINA 00BEeM, YITIEpOAHBIHN CKeleT, (yHKINOHANbHAs IpyIa,
paauKal, u30Mepus, U30Mepbl, FOMOJIOIMUECKUN PsijI, TOMOJIOTH,
YIJI€BOJIOPOAbI, KUCIOPOA- U a30TCOAEPKAIINE COETUHEHUS,
OMOJIOrMYECKH aKTUBHbIE BellecTBa (YIJIeBObI, )KUPHI, OCIIKH),
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEMHEHUS, KpUCTANINYeCKasl pelieTka, TUIIbl XUMHUUECKUX PEeaKIHii
(OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, IK30-U IHJIOTEPMUYECKHE,
peakiry HOHHOTO OOMEHA), PaCTBOP, ANEKTPOIUTHI, HEANEKTPOJIUTHI,
ANEKTPOIIUTUYECKAS TUCCOLMALINSL, OKUCIIUTEIb, BOCCTAHOBUTEID,
CKOPOCTbh XUMUYECKON peaKkIui, XUMIUUYECKOE pPaBHOBECHE), TEOPUHU U
3aKOHBI (T€OpUsl XMMHUECKOTO CTPOEHMSI OPraHN4eCKHX BeuiecTs A.M.
bytnepoBa, Teopus 3IEKTPOIUTHYECKON AUCCOIMALINH,
nepuoanueckuii 3akon [{.M1. MenneneeBa, 3aKk0H COXpaHEHUSI MACCHI),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHH, (DAaKTOJIOTHYECKHE
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TUIOTE3Y €€ pEIlIeHHUs, HaXOIUTh apryMEHThI
JUISL  JIOKa3aTeIbCTBA CBOMX YTBEPXKICHUM,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

— aHAJIM3MUPOBATH IMOJYUYEHHBIE B XOJE PEIICHUS
3a/1aud  pe3yNbTaThl, KPUTUUECKH OLICHUBATh
ux JIOCTOBEPHOCTb, MIPOrHO3UPOBATh
M3MEHEHUE B HOBBIX YCIIOBUSIX;

— yYMETh NEPEHOCHUTH 3HAHMSI B IMO3HABATEIHHYIO
u MPAKTHYECKYIO obnactu
KU3ZHEACITEIBHOCTH;

— yMeThb HHTErpUPOBATh 3HAHUA M3 Pa3HBIX
MpPEeIMETHBIX 00acTel;

— BBIABUTaTh  HOBBIE  WJEH,  Mpejararb
OPUTHMHAJILHBIE TIOJIXO/IbI U PEIICHUS;

CTaBUTh MpPOOJEMbI U 3aJaud, JOMYCKAaoIINe

ATbTEPHATUBHBIC PEIICHUSI.

CBEJICHUS O CBOICTBAaX, COCTaBe, MOJIYYEeHHH U O0€301IaCHOM
WCTOJIb30BAHNY BOKHEHITNX HEOPTaHMUECKUX U OPraHMYECKHX
BEILECTB B OBITY M ITPAKTUYECKON IEATEIBHOCTH YEJIOBEKA,;

I1P6 03. cpopMHUpPOBaHHOCTH YMEHHI BBISIBIISATH XapaKTEPHbIE
IPU3HAKH U B3aMMOCBS3b U3yYEHHBIX MOHSATHH, TPUMEHATH
COOTBETCTBYIOIIME MTOHATHUS IIPU OIUCAHUN CTPOCHUS M CBOMCTB
HEOPraHUYECKHX M OPTaHWMYECKUX BEIECTB U UX MPEBPAIICHHIH;
BBISBIISITH B3AaMMOCBSI3b XMMUYECKUX 3HAHUHN C MMOHATUSAMH U
IPE/ICTaBICHUSMH JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

IIP6 04. chopMUpOBaHHOCTH YMEHHI HCIIOJI30BaTh HAUMEHOBAHUS
XMMHYECKHX COCTUHEHUH MEKTYHAPOJIHOTO COI03a TEOPETUUECKON U
NPUKIIAJHOW XUMUU ¥ TPUBHAIbHBIC HA3BAHUS BAKHEHIIINX BEUIECTB
(9THIIEeH, alleTHIICH, TIIMLEPUH, (PEeHOI, popMabaerui, yKCycHas
KUCJIOTA, TIUIHH, YTapHbI ra3, yrIeKUCIbId Ia3, aMMHaK, TalleHast
U3BECTh, HETallIeHast U3BECTh, IUTHEBAS CO/IAa U APYTHX), COCTABIIATh
(hopMyIIBI HEOPTraHUYECKMX M OPTAaHHMYECKHUX BEIIECTB, YPABHEHHS
XUMHUYECKHX peaKkuil, 00BSCHATh UX CMBICIT; IOJTBEPKIATh
XapaKTepHbIe XUMUYECKHAE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU
HKCIEPUMEHTAMH | 3aIUCSIMH YPAaBHEHHH XUMUYECKUX PEaKITHii;
I1P6 05. cpopMHUpOBAHHOCTH YMEHHUH yCTaHABIUBAThH
MPUHAIICKHOCTh U3YYEHHBIX HEOPTAaHUYECKUX U OPTaHUYECKUX
BEILIECTB K ONpPE/IeICHHBIM KJIaccaM U TpyIaM COeTUHEHUH,
XapaKTepU30BaTh X COCTAB M BAKHEHIITHE CBOMCTBA; ONPEIENISATh
BUJIbl XUMUYECKUX CBA3EH (KOBaJICHTHAs, IOHHAS, METAJJTNUECKas,
BOJIOPOJIHAS ), THUITHI KPUCTAIUTMYECKIX PEIIETOK BEIIECTB;
KJaccu(UIUpPOBaTh XUMUYECKHE PEAKIINU;

IIP6 07. chopmupoBaHHOCTH YMEHUNH TPOBOAUTH pacyeThl IO
XUMHUYECKHUM (opMylaM M ypaBHEHHMSIM XUMHMUYECKHX pPEaKUUui C
WCTIOJh30BaHNEM (U3NYECKUX BEIWYHH, XapaKTEPU3YIOIINX BEIIECTBA
C KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJbHbBIE YCIOBHS)

Tra30B, KOJIMYECTBA BCUICCTBA, HCIIOJb30BaTh CUCTEMHBIC XUMHUYCCKHUEC

SHAaHUA [JId TOPUHATHA pCH_IeHI/II\/JI B KOHKPCTHBLIX JKU3HCHHBIX
CUTyalusX, CBA3aHHBIX C BEICCTBAMU U X IIPUMCHCHHUEM.




OK 02. Hcnonb3oBaTh
COBPEMEHHBIE CPEZICTBA
TIOWCKA Y MHTEPIIPETAIH
UHpOpPMALIUHU U
UH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITTOJIHEHUS 32144
po(hecCHOHATTLHOM
JeSITeIIbHOCTH

OBJ1aieHHe YHUBEPCAJIbHBIMH YUeOHBIMU
NMO3HABATEJIbHBIMU /1€CTBUAMM:
B) pabora ¢ ungopmanmeii:

BJIAJCTh HABBIKAMU MOJIYYCHUs HHPOPMALUU
u3 MCTOYHHUKOB pa3HBIX THIIOB,
CaMOCTOATENIFHO ~ OCYIIECTBIATH  ITIOMCK,
aHalu3, CUCTEMATH3alMI0 M HHTEPIPETALUIO
uHpOpMAllMK PA3IMYHBIX BHIOB U  (QOpM
NPECTaBIICHHUS;

CO3[aBaTh TEKCTHI B Pa3lIMUHBIX (opmarax c
y4eTOM Ha3Ha4yeHUs MHOOPMALMH U IIEIEeBOH
ayJIUTOpUH, BHIOMpas ONTHMAaJbHYIO (opmy
IPE/ICTaBICHUS ¥ BU3YaIH3aLlUHY;

OLICHUBATh  JJOCTOBEPHOCTh, JIETHTUMHOCTH
UHPOpPMAILIUK, €€ COOTBETCTBHE IPABOBBIM M
MOpaJIbHO-3TUYECKUM HOpMaM;

BJIQJIETh HAaBBIKAMHU pACIO3HABAHUS W 3aIIUTHI
uHpopmanuy, HHPOpPMAIMOHHONW O6e30macHOCTH
JMYHOCTH.

JAucnumimHapHbie (MpeaMeTHbIe) Pe3yJabTAThI H 10JIKHbI
O0TpakKaTh:

IIP6 06. BnageHHEe OCHOBHBIMU METOJIaMH HAYYHOT'O TTO3HAHUS
BEIIECTB M XUMHUYECKUX SBJICHUH (HAOII0IeHNE, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE);

I1P6 07. cpopmMHUpOBaHHOCTH YMEHHI TPOBOIUTH PACUYETHI 110
XUMHYECKUM (pOopMysaM U ypaBHEHUSM XUMHUYECKUX PEaKIUi ¢
UCTIOJIb30BaHUEM (PU3MYECKHUX BEIIMYHH, XapaKTEPHU3YIOIINX BEIIECTBA
C KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE YCIOBUS)
ra3oB, KOJJMYECTBA BELIECTBA; UCII0JIb30BaTh CUCTEMHbIE XUMUUECKHE
3HAHUS JUISI IPUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

I1P6 08. chopMUpOBaHHOCTH YMEHH MJIAHUPOBATH U BBHITIOJIHATH
XUMHUYECKUH SKCIIEPUMEHT (IIPEBPAILCHUSI OPraHMUYECKUX BEIECTB
[P HarpeBaHUU, MOJyYEHHE STUICHA U U3YUYEHHUE er0 CBOUCTB,
KaueCTBEHHbIE PEAKI[MH Ha aJlbJIETH/Ibl, KpaxMaJl, YKCYCHYIO KUCIIOTY;
JieHaTypalus OeJIKOB PH HarpeBaHHUM, [IBETHbIE PEaKLUU OEIKOB;
MIPOBOJUTH PEaKIIMU HOHHOTO OOMEHa, ONPEAEIATh CPELY BOIHBIX
pacTBOpOB, KaueCTBEHHBIE peakuu Ha cynbdar-, KapOoHaT- U
XJIOpU/1-aHUOHBI, HA KATHOH aMMOHMSI; peliaTh SKCIIEPUMEHTAIbHbIE
3anaun 1o remaM "Mertasuibl" u "Hemeramisl'") B COOTBETCTBHH C
IpaBUIAMU TEXHUKHU 0€301IaCHOCTH MPH 0OpaIlleH!H ¢ BEIeCTBAMU U
1abopaTOpHBIM 000PYI0BAHUEM; TIPECTABIATH PE3YJIbTATHI
XMUMHUYECKOT0 3KCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIMX peakluii U GOpMyIUpOBaTh BBIBOJIbI HA OCHOBE
9TUX PE3YJbTaTOB;

IIP6 09. chopMUPOBAHHOCTh YMEHHS aHAJIU3UPOBATH XUMHYECKYIO
uHbOpMalMIO, TOIY4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CPEICTB
MaccoBoi nHpopmaruu, cetb uTEpHET 1 npyrue).




OK 04. D¢ dekTuBHO
B3aUMOJCHCTBOBATh Hu
paboTaTh B KOJUICKTHBE H
KOMaH/Ie

Ogy1ajeHne yHHBeEPCAJIbHBIMH

KOMMYHUKATHBHBIMH /1ICHICTBUAMM:

0) coBMeCcTHAsl JIesITeJbHOCTD:

— TIOHHMMAaTh U MHCIOJNb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

— TIPUHUMATh LEIM COBMECTHON IEATECIBHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATh JEHCTBUS
0 €€ JOCTH)KEHMIO: COCTaBJATh  ILJIaH
JEUCTBUHM, pacupelessTh PO €  Y4ETOM
MHEHHH YYaCTHUKOB OOCYXKIaTh pPe3yJIbTaThl
COBMECTHOM paboThl;

— KOOpPAWHUPOBAaTH M BBHINOJHATH pPaboOTy B
YCIOBUSIX ~ PEAIbHOTO,  BUPTYaJIbHOIO U
KOMOHMHUPOBAaHHOI'O B3aUMOCHCTBUS;

— OCYILIECTBJIATh IO3UTUBHOE CTPATETUYECKOE
MOBEIEHHE B  pa3jIMYHbIX  CUTYyalHUsX,
HPOSIBJIATH TBOPUYECTBO M BOOOpaskeHHE, OBbITh
MHUIUATUBHBIM.

Ogyagenne yHMBepCAJIbHBIMH

PeryisiTHBHBIMH 1eHCTBUSIMU:

r) NPpUHATHE Ce0s M APYTUX JIOJeH:

— TIIpUHUMATh MOTHBBL U apryMEHTHl IPYIHUX
ToIen npu aHanu3e pe3ynbTaToOB
JESATEILHOCTH;

— TIMpU3HAaBaThb CBOE MpPaBO U IMpPaBO OAPYrux
JIFOJIeH Ha OITUOKY;

pa3BUBaTh  CIOCOOHOCTH

TIO3HIINH IPYTOTO YEJIOBEKa.

IIOHUMATh MHD C

JAucnumimHapHbie (MpeaMeTHbIe) Pe3yJabTAThI H 10JIKHbI
0TPakKATH:

I1P6 08. chopMUpPOBAaHHOCTL yYMEHHH IUIAHUPOBATh M BBIMOJIHATH
XUMUYECKUM SKCIEPUMEHT (TIPEeBpAIllEHUs] OPraHUYECKHX BEIECTB
OpU HarpeBaHUM, IMOJIyY€HHWE OSTUJICHA W M3y4YEHHE €ro CBOWCTB,
KaueCTBEHHBIC PEAKLIMM Ha aJIbJCTU/IbI, KpaxMai, YKCYCHYIO KUCIIOTY;
JeHatypauus O€TKOB INpU HarpeBaHHUM, LIBETHHIE PEAaKIUU OEJIKOB;
MPOBOJIUTH PEAKIIMM HOHHOTO OOMEHa, OMpEeNeNsTh CpPeay BOIHBIX
pacTBOpPOB, KA4YE€CTBEHHbIE pEaKIUu Ha cynbdar-, kKapOoHaT- U
XJIOPUA-aHUOHBI, HA KaTMOH aMMOHHMSI; PEIIaTh SKCIEPUMEHTATbHBIC
3amaun mo temam "Mertamiel" u "Hemeraminl") B COOTBETCTBHM C
IpaBWJIaMU TEXHUKH OE30ITACHOCTH MPH OOPAICHUH C BEIICCTBAMH U
7a00paTOpHbIM  O0OpYyIOBaHUEM;  NPEIACTABISATH  PE3YJIbTATHI
XUMHYECKOTO  JKCIEpUMEHTa B  (QopMe 3alucud  ypaBHCHHM
COOTBETCTBYIOIIUX peakuuid u (opMyIupoBaTh BHIBOJIBI Ha OCHOBE
3TUX PE3yJTbTATOB.




OK 07. ConelicTBOBaThL
COXPAHECHHIO OKPYKAIOIICH
cpenpl,
pecypcocOepereHuIo,
MIPUMEHSATH 3HAHUS 00
M3MEHEHHUH KIIMMarTa,
MIPUHITUIIEI OEPEKITMBOTO
IIPOM3BOJICTBA, P PEKTUBHO
eficTBOBAaThH B
Ype3BBIYANHBIX CHTYAIUSIX

OBJ1aieHHe YHUBEPCAJIbHBIMH YUeOHBIMU
NMO3HABATEJIbHBIMU /1€CTBUAMM:

B) pabora ¢ ungopmaumei:

UCIIOJIb30BaTh CPEICTBA WH(POPMAIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOTHIl B peIIeHUn

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHW3allMOHHBIX  337a4 C  COOJIOJCHUEM
TpeOOBaHUI IPrOHOMHUKH, TEXHUKH OC30TIaCHOCTH,
THTHCHBI, PECypCOCOCpPEKEHUs, MPABOBBIX U
TUYECKHX  HOPM, HOPM  HH(OPMAIMOHHOU
0€30MMacHOCTH.

JAucnumimHapHbie (MpeaMeTHbIe) Pe3yJabTAThI H 10JIKHbI
0TPakKATH:

ITP6 01. chopMupOBaHHOCTH MPECTABICHUN: O XUMHYECKOU
COCTAaBJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIA XUMUU B
MO3HAHUHU SBJICHUH TPUPOJIbL, B GOPMUPOBAHUH MBIIIJICHUS U
KYJIBTYpPBI JITYHOCTH, €€ (PYHKIIMOHAITBHON rPaMOTHOCTH,
HEOOXOIUMOM IS pelIeHUs MPAKTUUECKHX 3a7a4u U SKOJIOTUYECKI
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3[J0POBBIO U IIPUPOTHON CpeliE;
IIP6 10. chopmupoBaHHOCTH YMEHUI COOTIOIATH TpaBUIa
9KOJIOTMYECKH 11€1€c000pa3HOro MoBeJeHUs B ObITY U TPYI0BOU
JEATEIbHOCTH B LEJSIX COXPAHEHHUS CBOETO 3[0POBbS U OKPYKAIOIIEH
MPUPOTHON CPEe/Ibl; YIUTHIBATH OMIACHOCTh BO3/ICMCTBUS HA )KUBBIC
OpraHU3Mbl OIIPENIEIICHHBIX BEIIECTB, IOHUMAsl CMBICI MOKa3aTeNs
IIPENEIBHON JOIYCTUMOM KOHIIEHTPALUK.

B pamkax nporpammsel yyeOHoro npeamera OVIL.07 Xumus, GopMupyeTcst BOCIUTATEIbHBIN MOTEHIMAT SKOJIOTHYECKOTO BOCIIUTAHUS, IIEHHOCTEH
HAay4YyHOTO TO3HAHMS - LEJEBBIX OPUEHTHPOB BOCIMTAHHUS, BAPUATHUBHBIX OPUEHTHPOB BOCIHUTAHHUSA, OTpa)karolive creuu(UKy CHelUalbHOCTH, 4epes3
COJIEpKATENIbHYI0 YacTh BOCIUTATEIbHOM AEATENbHOCTH Monyieil: «OOpa3zoBaTenbHas NeATENbHOCThY», «OpraHuzanus NpeAMETHO-NPOCTPAHCTBEHHON

CpebD».




3. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJIbBHOI'O YYEBHOI'O IPEJMETA «XUMMUS»

Haumenosanue Pabota oOyuaromuxcst BO B3aUMOJCHCTBHUHU C Pacrnipenenenuie 06s13aTeNIbHOI HATPY3KH MO
Hunexc y4eOHOro = MIpeno/iaBaTesieM KypcaM U ceMecTpam (4ac B CEMECT))
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OVILO07 Xumust a3 76 44 22 6 2 2 4 50 | 28
KoncyabTanus 82
IIpome:xkyTouHas aTTecTanus 2
(uac.)
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3.2. TemaTnyeckoe NJIAHMPOBAHHE 00111e00Pa30BaTEIbHOI0 Y4eOHOI0 npeaMeTa « XuMHUs»

HaumeHnoBaHue pa3aesio Copaepxxanue yuyeOHOro MaTepmuaJa, 1a00paTopHble H NPaKTHYECKHeE 3aHATHSA, O0bem Konsi
U TeM NPUKJIATHONA MOAYJIb 4acoB KOMIIeTeHIIHIi,
(popmupoBanuio
KOTOPBIX
crnocod0cTByer
3JIEMEHT
NPOrpaMMbl
1 kypc I cemectp
Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUM. 26
Tema 1.1. Cooepoicanue yueonozo npeomema 4 OK 01
OcHOBHbBIE XUMUUYECKHE XuMudeckuil 3yeMeHT. AtToM. Sapo artoMa, HM30TONBL. OJIEKTPOHHAs 000JI0YKa.
HIOHSITHS U 3aKOHBI, DOHepreTuyeckue YypOBHH, IOAYPOBHU. ATOMHBIE OpOMTanu, s-, p-, d- DIIEMEHTHI. 2
CTPOEHHUE aTOMOB OcoOeHHOCTH pacIpeiesieHUs] IIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX
XUMHUYECKHUX DJIEMEHTOB. 4eThIpEX MNEepUOJIOB. DJEKTPOHHAas KOH(Urypanus aroMoB. OCHOBHbIE XHUMHUYECKHUE
3aKOHBI.
IIpakTnueckoe 3ansaTre Nel. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PaCUeThl
10 YPAaBHEHUSM XUMHUYECKUX PEAKIUI.
OTHocuTeNbHBIE aTOMHAasT M MOJIEKYJsipHas Macchl. MomsipHas Macca. KomunuectBo
BemiecTBa. MaccoBast 70 BemiecTBa. 3akoH ABoraapo. MossipHbli 00beM Tra3os. 2/4
OTHocuTeNbHAST TUIOTHOCTh Ta30B. PacueTsl 1Mo ypaBHEHUSM XHUMHUYECKHX PEAKIUl C
HCIOJIb30BAHUEM MAaCCOBOM JIONM BellecTBa, 00ObeMa (HOpMaJlbHbIE YCJIOBHUS) Tra3os,
KOJIMYECTBA BEIIECTBA.
Tema 1.2. Cooeporcanue yueonozo npeomema 2
[leproauyeckuii 3aK0H 1 IIpakTnyeckoe 3anaTue Ne2. l3ydyeHne nepruoanuecKkux 3aKOHOMEPHOCTEN U UX OK 01
IIepuoanueckas cucrema B3aMMOCBSI3H CO CTPOCHHEM aTOMOB. OK 02
XUMHYECKUX 21eMeHTOB [I. | Tlepuoauyeckas cuctema xuMuueckux sinementoB JI.M. MenaeneeBa. CBsi3b
H. Menneneesa, uX CBA3b C | MEPHOAMUECKOTO 3aKoHA U [TeprnoudecKoi CHCTEMbI XUMHUECKUX DJIEMEHTOB C
COBPEMEHHOM TEOpHEN COBPEMEHHOW TeOpUel CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
CTPOEHHS aTOMOB. XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BELIECTB 110 TPYIIIaM U 2/6

nepuoaam Ilepuoandeckoil cuctembl. 3HaUCHHE MEPUOINUECKOTO 3aKOHA U CUCTEMBbI
xuMH4YecKux 31eMeHToB J[.M. MenaeneeBa B pa3BUTUN HAYKH.

YcraHoBIeHIE CBiA3M MCXKIAY CTPOCHUCM aTOMOB XHMMHWYCCKHUX JJICMCHTOB )41
MEePUONYECKUM H3MEHEHHUEM CBOMCTB XMMHYECKHMX JJIEMEHTOB M HMX COEAMHEHUN B
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COOTBETCTBHUM C ToJIokeHHeM [lepumomuueckoid cuctembl. PerieHue mpakTHKO-
OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUA Ha  XapaKTEepPU3aLUI0  XUMHUYECKHUX
9JIEMEHTOB. MeTamindeckue / HeEMETAUIMYECKHE CBOWCTBA XHMMHMYECKHX DJEMEHTOB B
COOTBETCTBUU C UX 3JEKTPOHHBIM CTPOCHHEM U MOJIO)KEHUEM B MEPUOJAUUECKON CUCTEME
xuMu4eckux sjaemenToB .M. Menaeneena.

Tema 1.3.

CrpoeHue BeniecTsa u
IIPUPOJA XUMUYECKON
cBsi3U. MHOroob6pasue
BEIECTB.

Cooepocanue yuednozo npeomema

Crpoenue BemiecTBa. XHUMHYECKas CBsI3b. BUIBI XUMHUYECKOW CBs3M (KOBaJCHTHAs
HEMoJIApHAsT W TMOJsSpHAs, WOHHAs, METaJUINYecKas). MexaHu3Mbl O00pa3oBaHUs
KOBaJICHTHOW XMMHUYECKOW CBsI3M (OOMEHHBIH M JOHOPHO-aKIEeNnTOpHBIN). Bomopomnas
CBsA3b. BanieHTHOCTB. DnekTpooTpunaTeabHoCTh. CTeneHs okucieHus. oHbl: KaTHOHBI U
AQHUOHBI.

2/8

IIpakTnueckoe 3anaTue Ne3. CtpoeHue BeliecTBa U NpUpPoOia XUMUYECKOM CBSI3U.
JleMoHCcTpanus MoJenell KpUCTAIUTMYECKUX PELIeTOK: HOHHOM (XJIOpU HaTpusl), aTOMHON
(rpaduT M amMas), MOJICKYJSIpHOW (YTJIEKHUCIBIA Tra3, WOM), METALTMYECKOH (HATpui,
MarHui, Menp). PelieHue NpakTHUECKUX 33JaHUN Ha COCTaBJIEHHE 3JIEKTPOHHO-
rpaduyeckux Gopmys 3aeMeHToB 1—4 neproioB.

2/10

OK 01

Tema 1.4.
Knaccudukanus,

Y HOMEHKJIaTypa
HCOPTaHNYCCKUX BCIICCTB.

Cooeporcanue yuednozo npeomema

Knaccudukanus HeopraHuueckux BelmiecTB. HoMeHKIaTypa HEOpraHMYECKHX BELIECTB
(oxcuAbI, THIPOKCUIBI, KUCIIOTHI, COM). BemecTBa MOJIEKYISIpHOTO M HEMOJIEKYIISIPHOTO
CTpOeHHMsI. ArperatHble COCTOSIHUS BellecTBa. Kpucrannuueckue u aMop(dHbIe BELIECTBa.
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIUIMUECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAs, MeTa/In4yeckas). 3aBUCMMOCTb CBOWCTBAa BELIECTB OT THUIA
KPUCTAIUIMYECKON PEIIETKH.

2/12

IIpakTuyeckoe 3ausaTue Ne4. HomeHki1aTypa HEOPraHM4eCKMX BEIIECTB.

Pemenne npakTuyeckux 3alaHUil MO KiIacCU(pUKAIMK, HOMEHKIAType M XUMHUYECKUM
(dbopMyllaM HEOPraHMYECKHX BEIIECTB Pa3IMYHbIX KJIaccOB (yrapHbIM Ta3, YIrJIEKHCIbIHN
ra3, aMMHax, ranieHasi U3BecTb, HeralnleHasi U3BeCTb, MUThEBAs COJIa U APYIHX): HA3BAHUS
BeuiectB 1o MexayHapoaHod (MIOIIAK) wnm TpuBuanbHOW HOMEHKIAType U
cocTaByieHHe (OpMYJIbl XUMHUECKUX BEIECTB, OINpeesIeHue MPUHAISKHOCTH K KIaccy.
[Touck wHpOpMaMU 1O HA3BaHUAM, HWIAECHTU(UKATOPAM, CTPYKTYpHBIM (opmynam.
AHanu3 XUMUYeCKOW WH(GOpPMAIMU, TMOTy4aeMON W3 pa3HbIX HCTOYHHKOB (CpEICTB
MaccoBoi nH(poOpMaIuu, cetb MIHTEpHET U apyrue).

2/14

OK 01
OK 02

Tema 1.5.
THIBl XUMHUYECKUX

Cooepicanue yuedbnozo npeomema

Xumuueckas peakuus. Kimaccudukanust 1 THIBI XMMAYECKUX pEeaklUil B HEOPraHUIECKOM

OK 01
OK 02
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peaKkIui.

n OpFaHquCKOﬁ XHMHH. 3aKOHBI COXpaHCHHsA MacCChl BCHIECTBA, COXpPaHCHHUA U
MMpEeBpalICHUA SHCPIrUn IMpUu XUMHUYCCKUX PCAKIUAX. OKHCIUTEIFHO-BOCCTAHOBUTEILHBIC
pCaKnuu (ypaBHeHI/IH OKHCIICHHUA-BOCCTAHOBJICHUSA, CTCIICHb OKHCIICHHA, OKHUCIHUTCIIb U
BOCCTAHOBHUTCIIb, NPOUCCChI OKHUCIICHHUA W BOCCTAHOBJICHHA, BaYKHEHIIIE OKHUCIMTEIHN U
BOCCTAaHOBUTEIIN, METOJ DJJICKTPOHHOI'O 6ancha, SJICKTPOJIN3 PaCTBOPOB H PacCIlyiaBOB
BCIHICCTB, OKHCIWUTCIBbHO-BOCCTAHOBUTCIIbHBIC PCAKIIMU B HPHUPOAC, MPOU3BOACTBCHHBIX
mponeccax U XKU3HCACATCIIbHOCTHU OpFaHI/ISMOB).

2/16

Tema 1.6.

CKOpOCTh XMMUYECKUX
peakuuii. XuMH4ECKOe
paBHOBECHE.

Cooepocanue yuednozo npeomema

CKOpoCTh peakiyy, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (PAKTOPOB: MPUPOIBI PEATUPYIOLINX
BELIECTB, KOHILIEHTpAallMM pearupyrolux BeIIeCTB, TeMOEepaTypbl M  IUIOIIAIA
PEAaKIIMOHHOM TOBEPXHOCTH. TerioBble >PQPEKThl XUMHUUECKUX pPEAKUUH: 3K30- U
sHAOTEpMHUYECKUE peakiuu. OOpaTumble peakiuu. XuMuyeckoe paBHoBecue. dakTopsl,
BIMSIOIIME Ha COCTOSHHME XMMHUYECKOTO paBHOBECHs (KOHLIEHTpPALUSl PEareHTOB WM
IIPOJYKTOB peaKkuy, f1aBjieHue, remneparypa). [Ipunnun Jle HlaTtense.

2/18

IIpakTnyeckoe 3ausaTue NeS. BiusHue pa3nu4HbiXx (pakToOpoB Ha CKOPOCTh XUMUYECKOM
peaxkuuu.

Pemmenne npakTuKO-OpUEHTUPOBAHHBIX 3a/IaHUH Ha aHaIH3 (AKTOPOB, BIUSIOMIUX HA
M3MEHEHNE CKOPOCTH XUMUYECKON pPeakIuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaklu OT MPUCYTCTBUS KaTajau3aropa Ha MpUMepe pa3ioKeHHUs IEPOKCHIa BOAOPOIA €
MTOMOIIIBIO JUOKCHUA MapraHila U Karajasbl. Penienne mpakTHKO-OpHEHTHPOBAHHBIX
3amaHuil Ha puMeHenue npuHnuna Jle-lllarense s HaXoXKIEHUS HAPABICHUS
CMEIICHUSI PAaBHOBECHSI XUMUYECKON PEaKIIMU U aHAIU3 (DAKTOPOB, BIUSIONINX HA
CMENIEHUE XUMUYECKOTO PABHOBECHSI.

2/20

OK 01
OK 02

Tema 1.7.

PacTtBOpBI, TEOpUS
BIIEKTPOIUTHYECKON
JHACCOLMAlMU U HOHHBIN
0oOMeH.

Cooepotcanue yuednozo npeomema

PactBopsbl. Byl pacTBOpOB 10 COAEpKAHUIO PACTBOPEHHOTO BellecTBa. PacTBOpUMOCTS.
[TonsTre 0 mucriepcHbBIX cucteMax. ICTHHHBIE M KOJUIOMIHBIE pacTBOPBL. MaccoBasi 10Jist
BemiectBa B pactBope. I[lomstme o BomopomHom Tokasatene (pH) pactBopa.
OnektponuTrdeckas aucconuanusi. CUIbHBIC U CIIa0ble JEKTPOJIMTHI, HEIJIEKTPOIHUTHL.
Peakiinu mnoHHOTO 0OMEHa.

2/22

JlabGoparopuas padora Nel. [IpurotoBieHrue pacTBOpOB.

[IpuroroBnenue pacTBOPOB 3aJaHHOM MacCOBOM JOJE€H pPACTBOPEHHOI'O BEILIECTBA,
MIPOBEJICHUE peakUUid HMOHHOTO OOMeHa, ONpeJesieHHe Cpelbl PACTBOPOB BEILIECTB C
MOMOIIIbI0 YHUBEPCATLHOTO MHIAMKATOpa (KUCHas, HeUTpaiabHas, IIe04Hast). 3alanusl Ha
COCTABJICHHE MOHHBIX peakiui. PenieHne mNpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX

2/24

OK 01
OK 02
OK 04
OK 07
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SaHaHI/Iﬁ Ha paCTBOPHBI, UCIIOJB3YEMBIC B OBITOBOM U HpOHSBOI[CTBGHHOfI JACATCIIbHOCTH
YCJIOBCKaA.

KonTpoasnas patora 1.

CrtpoeHue BeliecTBa U XMMUYECKUE peakiuu (o pazzaeny 1).

2/26

Pa3znea 2. Heopranuueckast

XHUMMUA.

12

Tema 2.1.
DUBNKO-XUMHYECKHE
CBOMCTBA HEOPraHUYECKUX
BCIIICCTB.

Cooepicanue yuedbnozo npeomema

Mertainsl. [lonoxxenue meramnos B [lepruoguueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
Oco6eHHOCTH CTPOEHUS IEKTPOHHBIX 000104eK aTOMOB MeTailioB. O0uue puszndyeckue
cBoiicTBa MeTai1oB. CIUIaBbl METAJIIOB. DJIEKTPOXUMHUECKUN Pl HAIPSDKEHU N
METaJUI0B. XMMHUYECKUE CBOMCTBA BAXKHEUIIINX METANIOB (HATPHUM, Kaauii, KaJbLuii,
MarHui, aJllOMAHUN, ITUHK, XPOM, KEJI€30, MEJlb) U UX coequHeHnid. O01me crnocoobl
1oJiy4eHus MeTauioB. [IpuMeHeHre MeTauloB B ObITY U TEXHUKE.

2/28

Hemeramnsl. Ilonoxkxenne HemerawioB B Ilepuoanyeckod cHCTEME XHMHMYECKHUX
annemenToB J[.M. MenneneeBa 1 0COOEHHOCTH cTpoeHUs aToMoB. du3nueckue cBoiicTBa
HEMETaJUIOB. AJIJIOTPONHsI HEMETauIoB (Ha MpHMepe KHUCIOopoaa, cepwl, ¢ocdopa u
yriepoja). XMMUYECKHe CBOIMCTBAa M MPUMEHEHHE BaXHEUIIMX HEMETaJJIOB (TajoreHoB,
cepbl, aszora, (ocdopa, yriepoga M KpEeMHHUS) M HX COEAMHEHUH (OKCHIOB,
KHUCJIOPOACOAEPIKAIIUX KHUCIIOT, BOJOPOJHBIX coennHeHHit). IIpumeHenne BakHeHIInX
HEMETAJUIOB M UX COETMHEHHI.

2/30

XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEIIECTB (OKCHJIOB,
THIPOKCHUIOB, KUCIIOT, cojied u Ap.). ['eHeTnyeckas cBsA3b HEOPraHUYECKUX BELIECTB,
MPUHAIIEKAIIMX K pa3IMYHbIM Ki1accaM. 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB
IIPOCTBIX BEIIECTB, BOJAOPOJHBIX COEAMHEHNH, BBICIIUX OKCHUJIOB U T'MJIPOKCHJIOB.

2/32

IIpakTuyeckoe 3anATHE Ne6. DU3NKO-XMMUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB.
CocraBiieHHnEe ypaBHEHUN XUMUYECKUX PEAKLUI C y9aCTUEM IPOCTBIX U CIOKHBIX
HEOPraHWYECKHUX BEIECTB: METAJJIOB M HEMETAIIOB; OKCHJIOB METAJNIOB, HEMETAJUIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTAHUYECKUX KHCIIOT, OCHOBAaHUM U aM(POTEPHBIX
TUIPOKCHU/I0B; HEOPraHUYECKUX COJIEH, XapaKTepHU3yIOIIKUX X CBOICTBA.

Pacuérbl Macchl BemiecTBa Wik 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wi 00bEMY OIHOTO U3 YUACTBYIOLINX B PEAKIMHU BELIECTB, PACUETHI MACCHI
(o0B€Ma, KoMYecTBa BEMIECTBA) MPOAYKTOB PEAKIINHU, €CIIH OJHO U3 BEIICCTB UMEET
IpuMecH. Pemenne npakTuKo-opueHTUPOBAHHBIX 3aJaHUI Ha CBOMCTBA, COCTaB,
NOJTy4eHHe U 0€30M1aCHOE UCIOIb30BaHUE BAKHEUIITNX HEOPTaHUUECKHX BEILECTB B OBITY
1 Ipo(PeCCHOHANBHOM NesITETbHOCTH YeIOBEKa.

2/34

OK 01
OK 02
OK 04
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Tema 2.2.
WNnentudukanus
HEOPraHMYECKUX BEIIECTB.

Cooepicanue yuedonozo npeomema

JlaGopaTopnas padora Ne2. nentudukanus HEOPraHNIECKUX BEIIECTB.

Pemenne »sKCHepUMEHTaNbHBIX 3aJad [0 XMMUYECKMM CBOICTBaM METaJUIOB U
HEMETAJIOB, 10 PACHO3HABAHUIO U IIOJIyYEHHIO COEAMHEHUH METalIOB M HEMETAJlJIOB
(B3aMMOACHUCTBUE THUAPOKCHJA QAIIOMMHUS C pAcTBOpPAaMH KHCJIOT M ILIEJIOYEH,).
Wnentudukaniss HEOPraHMYECKUX BEIECTB C UCIIOIB30BAaHUEM UX (PU3MKO-XMMHUYECKUX
CBOWCTB, XapaKTEPHbIX KAa4eCTBEHHbIX peakuuidl. KauecTBeHHble peakuuu Ha cyibdart-,
KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATUOHbBI METAJUIOB U KATUOH AMMOHHSI.

2/36

OK 01
OK 02
OK 04

KonTpoJsbHas padora 2.

CBoiicTBa HEOPraHMYECKUX BEIIECTB (10 pa3neny 2).

2/38

Pa3znea 3. Teopernueckue 0CHOBBI OPraHUYeCKOH XUMUH.

Tema 3.1.
Knaccudukanus, ctpocHue
¥ HOMEHKJIaTypa
OpPraHMYECKUX BEILECTB.

Cooepocanue yuednozo npeomema

[Ipeamer opraaM4eckoi XUMHUM: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYEHUE B IIOJIYYCHUHU
HOBBIX BEIIECTB U MaTepUaioB. Teopus CTpOEHUs OpraHu4eCcKuX coequHeHuit A.M.
Bytnepoga, e€ ocHoBHBIE TTONI0OXKeHHUS. CTPYKTYpHBIE (DOPMYJITBI OPraHUIECKUX BEIIECTB.
I'omouorus, nzomepus. XuMudeckas CBsI3b B OpPraHM4ECKUX COCIUHEHUAX: KpaTHbIE
CBA3H, G- U TT-CBS3H.

IIpencraBnenne o  kiaccuukanum — OpraHM4yeckux  BemiectB.  HomeHkiaTypa
OpPraHMYECKUX COEIUHEHHH (cucreMaTHYecKasl)) U TpUBHAJIbHbIE Ha3BaHMs Ba)KHEMIINX
IIPEICTaBUTENEH KJIACCOB OPraHNYECKUX BELIECTB.

2/40

IMpakTuyeckoe 3ansaiTue Ne7. HoMeHk1aTypa OpraHM4eCKUX BEIIECTB.

O3HakoMJIeHHE ¢ OOpas3llaMH OpraHMYeCKHX BEIIeCTB UM MaTepHallaMd Ha HUX OCHOBE,
MOJISIMPOBAaHNE MOJIEKYJd OpPraHWYECKHX BEHIECTB, HAONIOJEHHE ¥  OIHCAHHE
JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIEHUIO0 OPTaHUYECKUX BEIIECTB MPU HATPEBAHUU
(rutaBnenne, oOyrauBaHue W ropeHue). COCTaBICHHE TIOJHBIX W COKpAIIEHHBIX
CTPYKTYPHBIX (OpPMYT OpPraHUYECKHX BEIIECTB OTACNIBHBIX KJIACCOB, HCIOJB3Yys HX
Ha3BaHMWs 10 CHCTEMAaTHYCCKOW M TPHUBHAIBLHOW HOMEHKIJIAType (ITHJICH, alleTHIICH,
rnuuepuH, (enon, GopMmanpieru], YKCycHas KUCIOTa, TIUIHH). PacdeTsl mpocreiimeit
(hopMyITBI OPraHMYECKOM MOJIEKYJIBI, HCXOIS U3 DJIEMEHTHOTO cocTaBa (B %).

2/42

OK 01

Pa3nen 4. YrueBoaopoasl.

=]

Tema 4.1.
YrieBonopoasl U UX
IPUPOIHBIE HCTOYHUKH.

Cooepotcanue yuednozo npeomema

=

[IpenenbHbIe yriIeBOAOPObI (AJIKaHbI): COCTAB M CTPOEHUE, TOMOJIOTUYECKHM psia. Metan
U 3TaH: COCTaB, CTPOCHHUE, (PU3NUYECKHe U XUMUYECKHE CBOMCTBA (PEeaKIMH 3aMeleHUs U
TOpPEHUs ), HAXOXKJEHUE B IPUPOJIE, MOJTYUYECHHUE U TPUMEHEHUE.

2/44

OK 01
OK 02
OK 04
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HenpenenbHble yriaeBogopo/sl (aIKEHbI, AJIKaAUEHBl, AIKUHBI).

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUH Ppsifl. DTUIICH U MPOMUIEH: COCTaB,
cTpoeHue, pu3nyecKre 1 XUMUUECKUEe CBOMCTBA (peaKLMu TUAPUPOBaHHUS,
raJJOTeHUPOBAHUS, THAPATALIUH, OKUCICHHS U TIOJIMMEPU3alliN) MTOTy4YeHHE U
IIPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u MeTunOyTaauen-1,3, XuMrUuecKkoe CTpOEHUE, CBOMCTBA
(peaxuust moJiMMepu3alum ), IpUMEHEeHUe (U1 CUHTE3a IPUPOAHOIO U CUHTETUYECKOTO
KaydyKa U PE3UHbI).

AJKHMHBI: COCTaB M OCOOCHHOCTH CTPOCHMsI, TOMOJIOTHUECKUI psAJ. ALIETHIIEH: COCTaB,
XUMHAYECKOE CTpOCHHE, (pU3MyecKre M XMMHUYECKHE CBOMCTBA (pEakyy THIPUPOBAHUS,
raJJOTeHUPOBAaHUS, TUApPATallMd TOPEHMs), NOJIy4YeHHe | MpUMEHEHUEe (MCTOUYHHUK
BBICOKOTEMIIEPATYPHOT'O TIAMEHH ISl CBAPKU M PE3KU METAJIIOB).

2/46

Apomarnyeckue yrieBoaopobl (apeHsl). beH3om u Tomyon: cocTtas, CTpOEHUE,
¢bu3nvecKkrne 1 XUMHUYECKIE CBOMCTBA (PEaKIMK TaJOTeHUPOBAHUS 1 HUTPOBAHUS ),
NOJIy4eHHe U TpUMeHeHHe. TOKCHYHOCTh apeHOB (BIMsHUE O€H30J1a HA OPraHu3M
yenoBeka). ['eHeTnueckas CBI3b MEX/y YII€BOA0POJaMH, IPUHAAIEKAIUMH K
Pa3IMYHBIM KJIaccaM.

[IpupoaHbIe HICTOYHUKH YTI€BOAOPOAOB. [IprpoaHbIil ra3 u nonyTHbIE HEPTSIHBIE Ta3bl.
Hed1s 1 e€ npoucxoxaenue. CriocoObl nepepadoTKky HePTU: IEeperoHKa, KPEKUHT
(TepMUYECKU, KaTaTuTHUECKUil), muponu3. [IpoaykTel nmepepaboTku HEPTH, UX
IIPUMEHEHHE B IPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIH yroibs U NpOAYKTHI €ro
nepepaboTKH.

2/48

Tema 4.2.
duznko-xumMnueckue
CBOICTBA yIJIEBOJOPOIOB.

Coodeporcanue yuednozo npeomema

JlaGoparopuas padora Ne3. ColicTBa yrieBoI0pOIOB.

TpuBHuanpHas 1 MEKIyHApPOIHAS HOMEHKIIATypa, XUMUYECKHE CBONCTBA, CTIOCOOBI
MOJTYYEHUS YTIAEBOAOPOI0B. MoeTMpoBaHNE MOJICKYJT M XUMHUYECKUX MPEBpaIleHUN
yII€BOJOPOAOB (Ha MpUMEpPE 3TaHa, ITUJICHA, alleTUIICHA U Jp.) U TaJIOT€HOMPOU3BOIHBIX.

2/50

OK 02
OK 04

Bcero

50

1 xypc II cemecTp

Pasznea S. Kucaoponocoaepxaime oprannyecKkue coeInHeHus.

14

Tema 5.1.
Cnuptsl. eHou.

Cooepicanue yuedbnozo npeomema

[IpenenpHBIE OMHOATOMHBIC CHUPTHI (METAaHOM W ASTaHOMN): CTpPOeHHUe, (Qu3mveckue u
XUMHUYECKHE CBOMCTBAa (PEaKIMW C aKTUBHBIMH METaJlJIaMH, TajJOr€HOBOJAOPOIAMH,
ropeHue), TMpuMeHeHue. BojopoaHble CBS3M  MEXKIYy MOJIGKYJIAMH  CHOUPTOB.

OK 01
OK 07
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@uU3HOIOrNYeCcKoe ACHCTBUE METAHOJIA U STAHOJIA HA OPTraHU3M YEJIOBEKA.
MHOroaToMHbI€ CHHUPTHI (ITUICHTIUKONb M TIUIEPHH): CTPOCHHE, (PU3NYCCKUE U
XMMHUYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO INEJIOYHBIMU METallaMH, KayeCTBEHHAs
peakuuss Ha MHOroaroMHble cnupTbl). ®Pusnonoruyeckoe AEWCTBUE Ha OpraHU3M
yesoBeka. [[pumeHeHune rauuepuHa U STHIICHIJIMKOIIS.

@enon. CrtpoeHne MOJEKyNbl, (U3NYECKHE W XHMHUYECKHE CBOicTBa (heHoa.
Tokcuunocth (eHona, ero (QU3MOJIOTUYECKOE JACWCTBHE Ha OpPraHU3M UelOBeKa.
[Tpumenenne peHomna.

2/52

Tema 5.2.
AJIbIETUIBL.

Kap6oHOBBIE KHCTOTHI.

Crnoxuble 3¢upbl

Cooepotcanue yuednozo npeomema

Anbrerupl 1 KeTOHBI ((hopMallbJeTH A, alleTalbIeT U, alleTOH): CTPOCHUE, (pU3HUecKue U
XMMHYECKHE CBOWCTBA (PEaKIIMK OKUCICHHS U BOCCTAHOBIJIEHUS, KAUECTBEHHBIE PEAKLIUN ),
[I0JIy4YE€HHUE U IPUMEHEHHE.

OnHOOCHOBHBIE IIpe/ieNIbHbIE KAPOOHOBBIE KUCIIOTHI (MypaBbHHAs U YKCYCHAsl KUCIIOTHI):
cTpoeHue, pU3nYecKre 1 XUMHUIECKHE CBOMCTBA (00IIMe CBOHCTBA KUCIIOT, PEAKIIH
TepupUKaLMN), T0JTydyeHHe U TpuMeHeHue. CTeapuHoBast U OJIEMHOBAsi KUCIOThI KaK
MIPEICTaBUTENHN BBICIIUX KapOOHOBBIX KMCIOT. MbljIa Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBUE.

CrnosxHble 3(upbl KaKk MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ' MAPOIN3 CIIOKHBIX A(UPOB.
XKupsl. I'naponns xxupos. IIpuMenenue xupoB. bronorudeckas poib )KHpOB.

2/54
2/56

OK 01
OK 02
OK 04

Tema 5.3.
YrneBoanl.

Cooeporcanue yuebnozo npeomema

VYraeBojpl: cocTaB, Kilaccuukanus yrieBo1oB (MOHO-, M- U MoJucaxapuabl). I mroko3a
— IPOCTEUIINI MOHOCAXapH/l: OCOOEHHOCTH CTPOCHUSI MOJIEKYJIbI, GU3UUECKUE U
XMMHUYECKHE CBOICTBA INIFOKO3bI (B3auMoeicTBue ¢ ruapokcunom menu (1), okucnenue
aMMHa4YHBIM pacTBOpOM okcuza cepedpa (I), BoccranoBieHne, OpOKEHUE TIIIOKO36I),
HaXO0XXJCHUE B TIPUPO/IE, IPUMEHEHHUE TIIIOKO03bI, OMOJIOrHYecKas pojb B
KHU3HEIESATeNIbHOCTU OpraHu3Ma ueioseka. @orocunte3. OpykTo3a Kak H30Mep TIIFOKO3BI.
Jlucaxapuapl: caxapo3a, MajlbTo3a. BoccTaHaBIMBaIONIME U HEBOCCTAHABINBAOIINE
nucaxapunabl. ['unponus aucaxapunoB. HaxoxaeHue B mpupoje U NpuMeHEeHUE.
[Tonucaxapuapl: Kpaxmall, IIIMKOTEH M LeuIr0s103a. CTpoeHHE MaKpOMOJIEKYJl Kpaxmala,
IVIMKOTE€HA W LEJUTI0I03bl. PU3NYECKHEe CBOMCTBA KpaxMaia M LEJIII0I03bl. XUMUYECKNE
CBOMCTBA KpaxMaja: TMApOJIN3, KAYECTBEHHAsI Peaklys ¢ HOJOM. XUMHUYECKUE CBOMCTBA
LEJUTIONO3BL: TUAPOIN3, ToydyeHue 3¢GupoB 1euttono3bl. [loHsTre 00 MCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, all€TaTHBIN MIENK).

2/58
2/60

OK 01
OK 02
OK 04

Tema 5.4.

Cooepicanue yuedonozo npeomema

OK 01
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DU3BHKO-XUMHYECKUE
CBOMCTBA
KHCIJIOPOJOCOIEpKAIIUX
OPraHUYECKUX COCIUHECHUM.

IIpakTuyeckoe 3ansaTue Ne8. HomeHkiatypa KHCIOPOAOCOIEPIKAMIUX OPTaHUYECKUX
COCIMHECHU.

TpuBuanbHas 1 MEKIyHAPOHAS HOMEHKIIATYpa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJTyYeHHUS] CIIUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PHUPOB, AJIBJETHUIOB 1 KETOHOB.
CocraBiieHne cxeM peakiuil (B TOM YKCIIe [0 MPEASIOKEHHBIM 1IeTI0UKaM MpeBpallieHuil),
XapaKTEepU3YIOIIHNX XUMUYECKUE CBOMCTBA KUCIOPOAOCOAEPKALINX OPraHUUeCKUX
COETUHEHUN.

2/62

IpakTuyeckoe 3ansaTue Ne9. «XumMudyeckne U PU3NIECKUE CBOHCTBA
KHCIIOPOIOCOAEPKAIIMX OPIraHUYECKUX COEAUHEHUS).

[IpoBenenue, HaOMIOACHNE U OMIMCAHUE JEMOHCTPAIIHOHHBIX OIBITOB: TOPEHHE CITUPTOB,
KayeCTBEHHbIE PEaKLMU OJHOATOMHBIX CIIMPTOB (OKHUCIEHUE 3TaHoIa okcuaoMm Meau (11)),
MHOT0aTOMHBIX CIIMPTOB (B3aUMOJIEHCTBUE IiHIiepuHa ¢ ruapokcuaoM meau (1)),
aJIbJIETU/I0B (OKUCIIEHUE aMMHayHbIM pacTBOpoM okcuga cepedpa(l) u ruapokcujom
menu (I1), B3aumoericTBrE Kpaxmalia ¢ H0JI0M), U3YYeHHE CBOMCTB pacTBOpPA YKCYCHOM
KHCJIOTBI.

[IpakTueckoe NpUMEHEHNE YTUIICHTIIUKOIIS, TIInlepuHa, ¢peHona. [Ilpumenenue
¢dopmanpaeruia, aeTanbaeruia, yKCyCHOM KHCIO0ThL. PereHne sKkcrepuMeHTanbHbIX
3aJ1a4 110 U3yYEHUIO (PU3UKO-XMMHUYECKHX CBOMCTB KHCIOPOI0COIEPKAIINX
OpPraHUYECKUX COCIMHEHUN

2/64

OK 02
OK 04

Pa3nen 6. A3oToconep:kaiiue OpraHu4eckue coeTuHeHHsI.

Tema 6.1.
AMMHEL.
AMHMHOKHCIOTEL.
benku.

Cooepotcanue yueonozo npeomema

AMWHBI: METHJIAMUH — IPOCTEHIINI NIPEICTABUTENIb AMUHOB: COCTaB, XUMHUYECKOE
cTpoeHue, pu3nyeckre 1 XUMHUUECKUE CBOMCTBA, HAXOXKICHUE B IPUPOJIE.
AMUHOKHUCIIOTHI KaKk aM(QOTepHbIE OpraHnyeckue coeAuHeHus. u3nyeckue u
XMMHUYECKHE CBOIICTBA aMUHOKHUCIIOT (Ha MpUMepe TIuIMHa). buonornueckoe 3HaueHne
amMuHOKHCIOT. [lenTuast.

benkn kak npuponasbsle nonaumepsl. [lepBuuHasi, BTOpuMYHAass M TPETUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOMCTBA OENKOB: THAPOIIN3, eHATypallks, KaueCTBEHHbIE PEAKIHH
Ha OEJIKH.

2/66

OK 01
OK 02
OK 04

18




IpakTuyeckoe 3ansiTue Nel(. CoiicTBa a30TOCOAEPKAIIMX OPraHUYECKUX
COCIMHECHU.

dusnyeckre 1 XMMUIECKHE CBOMCTBA aMUHOB (PEaKIUU C KUCIIOTAaMH M TOPECHHS) U 2/68

aMHHOKHUCIIOT (Ha puMepe riuipnaa). Habmoaenre u onrcanue 1eMOHCTPAIIHOHHBIX

OIIBITOB: JIeHaTypalus OEIKOB IPU HArpeBaHUU, LIBETHbIE PEAKIMH OEJIKOB.
Pa3pnen 7. BeicOKOMOJIEKYISIPHBIE COCAUHEHHUSA 4
Tema 7.1. Cooepicanue yuedonozo npeomema 4 OK 01
[ImacTmaccel. IIpakTnueckoe 3ansaTue Nell. Cunres, ananus u kinaccuuxanus OK 02
Kayuyku. Bonoksa. BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH. OK 04

OcCHOBHbIE OHATUSA XMMHH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MIOJIUMED,

CTPYKTYpPHOE 3BEHO, CTEIEHb OJIMMEPHU3aLUU, CPEIHSSA MOJIeKysgpHas Macca. OCHOBHBIE

METO/]Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MTOJIMMEpHU3aLus U

HOJIMKOHIEHCAIIHS. 2/70

O3HakoMJyIeHHE ¢ o0pa3LaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4dyKOB: IJIACTMAcChl (ITOJUATUIIEH, TOJIUIPONHIICH, HOTUBUHUIXIOPU, TOJTUCTUPON);

HaTypaJIbHBIN U CUHTETUYECKHE KaydyKH (OyTaJAHeHOBbII, XJIOPOIIPEHOBBIHN U

M30MPEHOBBI); BOJIOKHA (HaTypalibHbIE (XJIOMOK, IIEPCTh, MENK), HCKYCCTBEHHbIE

(arreraTHOE BOJIOKHO, BUCK03a), CHHTETHUYECKHE (KallPOH U JIABCaH)
Kourpoasnas patdora 3. CTpyKTypa 1 CBOMCTBA OPTAHUYECKUX BEIIECTB (110 pazaenam 3-7). 2/72

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COAEPKAHUE (COAepKAHUe TPUKJIIATHOTO MOIYJIs1)

Pa3nes 8. Xumus B ObITY M NIPOM3BOACTBECHHOM IeATEJIbHOCTH Y€JI0BEKA 4
Tema 8.1. Cooeporcanue yuednozo npeomema 4
XVMHYECKUE TEXHOJIOTUU [IpaBuia 3KOJOTHUECKH 11€1ecO00pa3HOro MOBEACHUS B OBITY U TPYJOBOM J1E€ATEIHOCTH OK 01
B [TOBCEIHCBHOM B LIEJIIX COXPAHEHHs CBOETO 3J0POBbSI M OKPYXKAIOLIEH MPUPOJHON Cpelbl, OMacHOCTb OK 02
¥ IpoeCCHOHATBHOM BO3JCHCTBUS HA JKUBBIE OpPraHM3Mbl OpPraHMYECKHUX BEIIECTB OTIENIbHBIX KJIACCOB OK 04
JEATEIILHOCTH YEJIOBEKA (yrneBogopozsl, COUPTHL, (PEHOJIBI, XJIOPOPraHMYECKHE IPOU3BOIHBIE, albIETH/bI U AP.), 2/74 OK 07

MOKa3aTeNb NPeIeIbHO TONyCTUMOW KOHIIEHTPALIUU U €r0 UCII0Ib30BaHUE.

Ponp xumuu B 06ecie4eHNHN IKOJIOTHIECKOM, YJHEPTETHIECKOM U MUIIEBON O€30MacCHOCTH,
pa3BUTUM MEIUIMHBI, CO3/JaHUM HOBBIX MaTepuanoB (B 3aBUCHUMOCTH OT BHJA
poeCCUOHAIBPHON JICSITEIIBHOCTH), HOBBIX HCTOYHHKOB JHEPruu (aJbTepHATHBHBIC
HUCTOYHUKHU 3Heprum). [loHsTHE 0 HAaydyHBIX METOAAaX MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaknuii. [IpencraBnenus 006 OOMMX HAYYHBIX MPUHIMIAX MTPOMBIIUICHHOTO MOTyYEHUS

BAKHEHIIMX BEIIECTB (Ha @pUMepax NPOU3BOJACTBA aMMHAKA, CEPHOM KHUCIIOTHI,
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METaHoJIa).

npceIiapaTosB, OBITOBOM XHMMHH B HOBCC,Z[HGBHOﬁ JKHU3HHU.

XuUMHUS U 3[0pOBbE 4YEJOBEKa: MpaBmiia OE30MacHOTO HCHOJIb30BAHUS JIEKAPCTBEHHBIX

ydeToM Oynymieit nmpodeccuoHanbHOM eI TeTbHOCTH.

IIpOU3BOACTBO, KpacCku, CTCKIJIO, KCpaMHKa, MaTCpHaJbl

MUHCPAJIbHBIC y,[[OGpCHI/IH, JICKApCTBCHHLIC W KOCMCTHUYCCKHC
XUMHA, MaTCpUajibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHNX BOJIOKOH.

IIpakTuyeckoe 3ansiTue Nel2. [I[puMeHeHHEe XUMUYECKUX BEIIECTB U TEXHOJIOTHH C

Pemenne Keﬁc-3az[aq II0 TEMaM: IMUIICBBIC ITPOAYKTBI, OCHOBEI palliOHAJIbHOI'O IIMTAHMI,
BaKHEHIIIHE CTPOUTCIIBHBIC W KOHCTPYKIHOHHBIC MAaTCpUaJIbl, CEIIbCKOXO03IICTBEHHOE

HaHOMATCpHaJibl, TCKCTUJIbHBIC BOJIOKHA, HWCTOYHUKHW OHCPruv, OPraHuvdCCKHUEC U

2/76

JJIA QJICKTPOHHUKH,

npenaparsl, OBITOBas

IIpome:xxyTouHasi arrecTanusi: 1u¢@epeHIMPOBAHHBINA 3a4eT 2/78

CamocrosiTe/ibHAS 110 HHAUBUAYAJIbHOMY IIPOEKTY 4

HUroro 82

3.3. IlepeyeHb NUCbMEHHBIX IPAKTHYECKHUX 3AHATHI M J1a00paTOPHBIX padoT

Ne npakTHYeCKHX HaumeHoBaHMe NPaKTHYeCKUX 3aHATHIH M J1a00paTOpHBIX padoT ®opma padoThl, BUABI 1eATEJIbLHOCTH O0bém
3aHATHH U JacoB
JIa00paATOPHBIX
pador
I cemecTp
IpakTnyeckue 3aHATHS
1 OcCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH U PACUYETHI IO YPABHEHUSAM PacueTsl Mo ypaBHEHUSM XUMHUYECKUX 2
XUMUYECKUX PEAKLUN. peakuui
2 N3yuenne nepuoinyecknx 3aKOHOMEPHOCTEN U MX B3aUMOCBS3H CO Pemenre mpakTUKO-OpUEHTHUPOBAHHBIX 2
CTPOEHHUEM ATOMOB. TEOPETHUYECKUX 3aJaHul
3 CtpoeHue BelecTBa U NpUpoaa XUMUYECKOM CBSI3H. Penienue nmpakTH4eCKUX 3aJaHui 2
4 Homenkiiarypa HEOpraHm4ecKkux BEIIECTB. Penienue nmpakTuyeckux 3aqaHuii 2
5 Brusinue pa3nuyabix GakTOpoB HA CKOPOCTh XUMUYECKOM PEaKITUH. Pemenre npakTUKO-OpUEHTUPOBAHHBIX 2
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3aJaHul

6 PU3HKO-XMMHUYECKHUE CBOMCTBA HEOPraHUYECKUX BELICCTB. Pacuérsl Macchl BeniecTBa wim o0bEMa 2
ra3oB
7 Homenkiiarypa opraHM4ecKux BELIECTB. CocraBneHue MOJIHBIX U COKPAIIEHHBIX 2
CTPYKTYPHBIX (opMyII
Bcero 14
JlabopaTopHas pabGora
1 [IpuroroBneHue pacTBOpPOB. Pemenne npakTHKO-OpUEHTUPOBAHHBIX 2
pacyeTHBIX 3aJaHUH
2 W nentudukaiysi HEOPraHUIEeCKUX BEUIECTB. Pemenue skcriepuMeHTaIbHBIX 3a4a4 2
3 CBoiicTBa yIJI€eBOJI0POJOB. [IuceMeHHEBIN OTYET. 2
Bcero 6
II cemecTp
IIpakTHYeckue 3aHATHSA
8 HomeHknarypa KHCI0po10COAEPKAIMX OPIrAHUYECKUX COETMHEHUN. CocraBiieHHE CXE€M peaK i 2
9 XuMudeckue v (pu3nvecKkre CBOMCTBA KUCIOPOJ0COAECpKAIINX Pemmenue skcriepuMeHTaIbHBIX 3a7a4 2
OpPraHUYECKUX COCAVHEHHUS.
10 CBoiicTBa a30TOCOEPKAIIUX OPTAHUIECKUX COSTUHEHUH. Ha6nronenue u onucanue 2
JIEMOHCTPALIMOHHBIX OIBITOB
11 CuHTe3, aHaJIW3 U KJ1acCU(UKallKs BHICOKOMOJIEKYIISIPHBIX COETMHEHUM. IIncbMEHHBIN OTYET 2
12 [TpuMeHeHre XUMUYECKUX BEILECTB U TEXHOJIOTUH C yueToM OyayIei IInceMeHHBIN OTYET 2
npodeccuoHaNbHOM e TENbHOCTH.
Bcero 10
Hroro 30
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA OBIIEOBPA3ZOBATEJIBHOI'O
YYEBHOI'O IPEJJMETA «XUMMUS»

KoHTponb 1 OlleHKa pe3ylbTaTOB OCBOCHHS 0O0IIe00pa30BaTENbHOTO MPEaMETa PACKPBIBAIOTCS
4yepe3 MPEeIMETHBIE M METAlpPEIMETHBIC pPE3yJbTaThl, HaNpaBlICHHbIE Ha (opMuUpoBaHHE OOIIMX
KOMIIETEHIIMH 10 pa3/ielaM U TeMaM COJIepKaHMsl yueOHOTro MaTepuana.

Tun oeHoYHbIX

KO N HAUMCHOBaAHHUC
A Paznen (P)/Tema .
MepOonpHusTHI

(GopMupyemMbIX KOMIIeTeHUNI

OK 01. Beibupats cioco0bl penieHus
3a7a4 mpogecCHOHATBHOM

.1, remsr: 1.1 - 1.7; | Inarnoctuyeckas padbora
.2, temsl: 2.1, 2.2; | KonTponbsHas pabora

NEeSATEeIbHOCTH MPUMEHHUTEIBHO K .3, Temnl: 3.1; CamoolieHKa 1
Pa3IMYHBIM KOHTEKCTaM .4, Temnr: 4.1; B3aHMMOOIICHKA
.5, tembr: 5.1 —5.4; | YcTHBIIA 1 NTUCEMEHHBIN
. 6, TeMBI: 6.1; ompoc
.7, tema: 7.1; Pe3ynbTaTe!l BeITOTHEHUS
. 8, Tema: 8.1. yueOHBIX 3aJaHU
OK 02. Mcnonb30BaTh COBPEMEHHBIE .1, temsr: 1.1, 1.4, | IIpakTiueckue u 1abopaTopHbIE
CpelCTBa IMOUCKa, aHAJIN3a U .6, 1.7; paboThI

.2, tembl: 2.1, 2.2; | IIpomexyTouHas aTTecTanus
.4, temsl: 4.1,4.2; | (BeIIOJHEHUE 3a/IaHUIA )
. 5, Tembl: 5.2 —5.4;

MHTEepHpETany NHPOPMAITUHN U
WHGOPMAIIMOHHBIC TEXHOJIOTUH IS
BBITIOJIHEHUS 33]1a4 MPO(HeCCUOHATBHOM

JIeSITEILHOCTH . 6, TeMBI: 6.1;
.7, Tema: 7.1;
. 8, Tema: 8.1.
OK 04. O¢ddexruBHO . 1, remsr: 1.7;

.2, Temsl: 2.1, 2.2;
.4, temul: 4.1, 4.2;
.5, Temur: 5.2 —5.4;

B3aHMOHeﬁCTBOBaTB u pa6OT8.TB B
KOJIJICKTHUBC 1 KOMaH/C

T YT YT T TY T YT YT T

. 6, TeMEI: 6.1;
.7, Tema: 7.1;
. 8, Tema: 8.1;
OK 07. ConeiicTBOBaTh COXpaHEHUIO . 1, remsr: 1.7;
OKpY>Karolleu cpebl, . 5, Temsr: 5.1;
pecypcocOepexeHuI0, MPUMEHSITh . 8, rema: 8.1;

3HaHUA 00 H3MEHECHUU KJIMMAaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIEHCTBOBATh B UYPE3BbIYANHBIX
CUTYalHIX
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5. YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYHEHHUE ITPOT'PAMMBI

OcBoeHre mporpaMMbl  yd4eOHOro mpeamera «XHUMHUS»  T[peArojaraeT Hajludyhe B
npodeccHOHaTbHON 00pa30BaTENIbHON OpraHU3allK, peaTu3youeil 00pa30BaTeNbHYI0 MPOTrPaMMy
cpennero obmiero obpaszoBanus B mpezaenax ocBoeHus OIIOII-IT CITO na 6a3e oCHOBHOTO OOIIEro
o0pa3zoBaHusl, yueOHBIH KaOMHET XUMUH W/WIH y4eOHOM XMMUYECKOH J1TaOOpaTOPHH.

O¢ddexTuBHOCTH MpenoiaBaHus 0011e00pa3oBaTEIbHOTO y4eOHOro npeaMera «XuMHs» 3aBUCUT
OT HaJIW4Yds COOTBETCTBYIONIETO MAaTePUATbHO-TEXHHYECKOTO OCHAIICHHS. OTO OOBICHICTCA
OCOOCHHOCTSIMU JTUCIMIUIMHBI, B TMEPBYIO OYepenb, € SKCIEPUMEHTAIBHBIM XapaKTepoM, UIMPOKUM
CIEKTPOM TMPUMEHEHHUS W TMPAKTUYECKOW 3HAYMMOCTBIO. PeKoMeHIyeMoe MaTepHallbHO-TEXHUYECKOEe
oOecnieueHre kabMHeTa XUMUHM U XUMHYECKOH J1a00paTOpUU BKIIOYAET: CIIEHUATU3UPOBAHHYIO MeOelb U
CUCTEMBI XPAaHCHHUS, TEXHUYECCKHE U JJICKTPOHHBIC CPEICTBA OOYYCHHS, JEMOHCTPAIMOHHBIE Y4eOHO-
HarJisiqHble 1MOCOOUs, JEMOHCTPAIIMOHHOE O0OpYyIOBaHUE U MPUOOPHI, JaOOPATOPHO-TEXHOIOTUYECKOE
o0opyoBaHue, J1TA0OPATOPHYIO XUMHUYECKYIO TMOCY1Y, MOJEIH (0ObEMHBIC M IUIOCKUE), HATypaJIbHbIC
00BEKTHI (KOJUICKIIUH, XUMHYECKHE PEaKTUBBI), 000pyI0BaHKE JTAOOPAHTCKOM.

B Oubnuoreunsnii QoHx BXomAT y4dyeOHWKHM U ydeOHO-MeTomuueckue KomiuiekTel (YMK),
PEKOMEH/IOBaHHBIE WM JOMYIIEHHBbIC A KCIONb30BaHUS B MpodeccHOoHANbHBIX 00pa30oBaTeNbHBIX
OpraHMU3aIMsIX, PeATU3YIOMIMX 00pa30BaTeILHYIO MPOTPAMMY CPEIHETO O0IIero 0Opa3oBaHus B IIpeIeIax
ocBoerust OITOII-IT CITO na 6a3e ocHOBHOTO 0011IeTO 00pa30BaHMS.

bubnuoreunsii GoHI MOXKET OBITh JOMOJHEH XUMHUYECKOW JHIMKIONEINCH, CIIPAaBOYHUKAMH,
KHUTaMU U1 YTEHUS 10 XMMHUHU. B mpoiecce ocBoeHHs mporpamMmbl y4eOHOro mpeamera «XHMHs»
CTYICHTBI JOJDKHBI MMETh BO3MOYKHOCTH JIOCTYIA K JJICKTPOHHBIM yYEOHBIM MarepHajiaM IO XHMHH,
HUMEIOLIUMCSI B CBOOOJHOM JOCTyNe B ceTH VHTepHET (RJIIEeKTPOHHBIM KHUTAM, IMPAKTHKyMaM, TECTaM,
Marepuaiam EI'D u np.).

5.1 CoBpemeHHBbIe 00pa3oBaTe/IbHbIE TEXHOJIOTHH

B mpomecce wu3yueHuss ydyeOHOro MpeaMeTa HCHOJIb3YIOTCA HE TOJNBKO TpPaIUIMOHHbIE
TEXHOJOTUH, (GOpMbI W MeToAbl OOyYeHHsA, HO W HHHOBALMOHHBIE TEXHOJOTMH, AaKTUBHBIE W
MHTEepaKTHUBHBIE (POPMBI IPOBECHUS 3aHATHUIL: JIEKLIUH, KK C YJIEMEHTaMH POOJIEMHOTO U3TI0KEHNU,
JIEKLMU C 3JI€MEHTaMU AMCTaHLMOHHOIO OOy4YeHUsl, TUCKYCCUH, MTPAKTUYECKUE 3aHITHSI, KOHCYIbTAINH,
IIPOEKTHAsA JIEATEIBHOCTh W HCTOpUYECKAas PEKOHCTPYKLMSI C IPUBICYEHHEM pa3HBIX HCTOYHHUKOB,
camocCTosITeNIbHasE paboTa, TECTUPOBAHHE, DELIEHUE MPAKTUYECKUX U NPOPECCHOHANbHBIX  3ajad,
JOKJa/1bl, pedeparsl, KOHPEPEeHIIMH, KOHKYPCHI

6. PEKOMEHAYEMAS JINTEPATYPA

6.1. OcHoBHas IuTEpaTypa
1. Epemun, B. B. Xumus. 10 knacc. ba3osslii ypoens: yue6Huk / B. B. Epemun, H. E. Ky3pMmenko,
B. U. Tepenun, B. B. JIynnna. — Mocksa: U3znatensctBo IIpocBemenue: 2021. - 208 c.
ISBN 978-5-09-078815-1 — TekcT: HENOCpeACTBEHHBIH.

2. Epemun, B. B. Xumus. 11 knacc. ba3oBsiii yposens: yueOnuk / B. B. Epemun, H. E. Ky3smenxo,
B. U. Tepenun, B. B. Jlyanna. — Mocksa: M3narensctBo [Ipocsenmenue: 2020. - 224 c.
ISBN 978-5-358-11320-6, — TekcT: HEemocpeaCTBEHHBIH
6.2 JlonoJiHUTe/ILHAS JIUTEPaTypa
3. Tabpuensu O. C., OctpoymoB U. I'. Xumusa mist npodeccuit U crienuaabHOCTeH TEXHHUYECKOTO
npoduisi: yueOHUK AJIS CTYA. YUpexaeHHui cpell. npod. odpazoBanus. M., 2017.
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4. Taopuensa O. C., Ocrpoymo U. I'., CmankoB C. A., HlopodeeBa H.M. IlpakTukym: yueO.
mocoOue IS CTyA. yupexkaeHuit cpea. mpod. oobpazosanus. M., 2014.

5. Epoxun FO. M. Xumus: 3amaun u ynpaxHeHHUs: y4ed. mocoOue sl CTyA. YUPESKISHUH Cpel.
npogd. obpazosanus. M., 2014.

6. Epoxun FO. M., KoBaneBa M. b. Xumusa s npodeccuil U CrenualbHOCTEH TEXHHYECKOTO
npoduis. IEKTPOHHBIN y4eOHO-METOIUYECKU KoMIuiekc. M., 2014,

7. Epoxun FO.M. COOpHUK TECTOBBIX 3aJaHUW MO XMUMHH: y4eOd. mocoOue mjis CTyH. YUPEKISHUU
cpen. mpod. obpazoBanus. M., 2014.

6.3 UnTepHeT-pecypcesbl

1. Mup XUMHH. [DnexTpoHHbIHA pecypc]. URL:
http://mirhim.ucoz.ru/dir/ehto_interesno/rossijskij obrazovatelnyj portal/alhimikov_net/14-1-0-51.

2. OOpa3zoBaTeNbHBIN MOPTAI IO XUMHH. [ DieKTpoHHBIN pecypc]. URL: http://himege.ru/.

3. OOpa3oBarenbHBI CaWT s LIKOJBHUKOB «XuMuUs». [Dnextponusiii pecypc]. URL:
http://hemi.wallst.ru/.

4. OcHoBbl xuMuH. [DnexTponHnbit pecypc]. URL: http://www.hemi.nsu.ru/.
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