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1. ObLIASA XAPAKTEPUCTUKA PABOYEM IMPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJIMHBI «XUMMUS»

1.1. MecTo AucHMILUINHBI B CTPYKTYpe o0pa3oBareibHOi nporpammbl CITIO

OobmeoOpa3oBaTenbHas JUCHUIUIMHA «XUMHUS» SABISETCS 00s3aTENbHONM  YacCThIO
0011e00pa30BaTeNIbHOTO IUKIa 00pa3oBaTeNbHON mporpammsl B coorBercTBuu ¢ ®I'OC CIIO
1o crenranbHocTu: 26.02.05 DKcrmyaranus CyJ0BbIX SHEPTETUYECKUX YCTAaHOBOK

[TpuknagHoit Moxyns BKIOYaeT pasgen 8. «XuMHus B OBITY M NPOU3BOACTBEHHOU
NESTEIIbHOCTH 4YeNIOBeKa», KOTOPbIM pealu3yercss [uisi Bcex npodeccuil/cnenuanbHocTen
METOJIOM pEIIEHUsI KEHCOB, CBSA3aHHBIX C OSKOJOTMYEeCKOH Oe30MacHOCThI0 U  OLEHKOM
MOCIIEACTBHIA OBITOBOM W TIPOU3BOICTBCHHOW JI€ATEIHHOCTH, COOTBETCTBYIOIIEH OTpacisaM
Oynyuiei mpohecCHOHATBHOMN NeITEIbHOCTH 00YJIarOITXCsl.

1.2. lleau 1 nJIaHUpyeMble Pe3yJabTAThl 0CBOCHUS M CIAIIINHbI

1.2.1. Hesu 1 32124 AUCHUILIMHBI

Copnepkanre mporpammbl 0011€00pa30BaTeIbHON JAUCIHUIUIMHBI «XUMHUS HAMPaBICHO
Ha JOCTUKEHHE CIEAYIOIINX HeJIeH:

- dbopMHUpPOBAHHE CUCTEMBl XMMUYECKUX 3HAHUM KaK Ba)XKHEWIIEW COCTaBJISIONIEH
€CTECTBEHHOHAY4YHOW KapTUHBl MHpA, B OCHOBE KOTOPOM JiekKaT KIIOUEBbIE IOHATHS,
dbyHIaMEHTaJIbHBIC 3aKOHBI U TEOPUU XMMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHUE U MMOHUMAHHE
CYIITHOCTHU JOCTYIHBIX 000OIICHUI MUPOBO33PEHUECKOTO XapaKkTepa, 03HaKOMJIEHHE C UCTOpUEH
WX Pa3BUTHUA U CTAHOBJICHUS;

— dbopMupoBaHHEe U pa3BUTHUE MPEACTABICHUI O HAay4HBIX METOJax MO3HAHHS
BEIIECTB U XUMUYECKUX PeaKIHii, HEOOXOAUMBIX AJIs MPUOOPETEHHS] YMEHHU OPUEHTHPOBATHCS
B MHUpPE BEIECTB U XUMHUYECKHUX SBJICHHUM, UMEIOIIUX MECTO B MPUPOJE, B MPAKTHUYECKON WU
MOBCEHEBHOM KU3HU;

- pa3BUTHE YMEHUW M CIOCOOOB JACSATEIHHOCTH, CBSI3AHHBIX C HAOJIOJEHUEM WU
OOBSICHEHUEM XUMHUYECKOTO PKCIIEPUMEHTA, COOJIIOJICHUEM TpaBUil 0€30MacHOTO OOpaIieHus ¢
BEILIECTBAMH.

3agaum AMCUMIJINHBI:

1) cdopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYCCKHX IPOIECCOB H
SBJICHUNA B OKPYXKAIOLIEHU Cpelie, a TAKKE HUX CBSA3b C LEJIOCTHOM HAy4YHOM KAPTUHOW MHUpa U
JIPYTUMU €CTECTBEHHBIMH HAYKaAMH;

2) pa3BUTh YMEHHS COCTaBJIATH (DOPMYJIBI HEOPraHHYECKUX WM OPraHUYEeCKHX BEIIECTB,
YpaBHEHUS XUMHUYECKHX pEaKlHUid, OOBICHATH WX CMBICI, WHTEPIPETUPOBATH PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HABBIKM IPOBEACHUS MPOCTEHITNX XUMHYECKHX HSKCICPUMEHTATBHBIX
UCCIIEIOBaHU ¢ CcOOMIoeHNeM TMpaBuil 0Oe30MacHOro OOpallleHWsl C  BeleCTBAaMU U
1a00paTOPHBIM 000PYIOBaHHEM;

4) pa3BUTh YMEHHs HAXOUTh, aHAIM3UPOBATH U UCIIOJIb30BaTh HHPOPMAIIUIO XUMUYECKOTO
XapakTepa M3 Pa3IMYHBIX WH(OOPMAIIMOHHBIX HMCTOYHUKOB, BKIIOYAs yUEOHYIO JIMTEpPaTypy,
Hay4YHbIC TyOJIMKAIMU U UHTEPHET-PECYPCHI,

5) cdopmupoBaTh YMEHHS IMPOTHO3MPOBATH IOCICACTBUSA CBOCH JIEATEIIBHOCTH U
XUMHUYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB, YUUTHIBAS BO3MOXKHBIE
9KOJIOTUYECKHE U COIHUANIbHBIE BO3/ICHCTBHS,

6) cdopmMHpOBaTh MOHMMAHUE 3HAYUMOCTH JOCTHXKEHUH XUMUYECKON HAYKU U TEXHOJIOTHIA
JUIS Pa3BUTHUSL COLMAILHOM M TPOU3BOJACTBEHHON cep C yMEeHHEeM NPHUBOJWTH MPUMEPHI UX
MPUMEHEHHUS B Pa3INUHBIX chepax >KU3HHU.



2.2. [lnanupyemble pe3yabTaThl 0CBOCHHUsI 001e00pa3oBaTe/ibHOM JUCHUILTHHEBI B cooTBeTcTBHU ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO
Oco6oe 3HaueHne o01Ie00pa3zoBaTeIbHas JUCIUILINHA «XUMH» uMeeT npu popmupoanuu u pazsutun OK 01; OK 02; OK 04; OK 07,
npencTaBieHHbIX B akTyanu3upoBanHeix @I'OC CIIO mo npodeccuu/cnennansHOCTH

Kon n
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIU i

I[Inanupyembie pe3y/bTaThl 0CBOCHHUS THCIUILIUHBI

Oo0mrue

I[I/ICIII/IHJII/IHapHLIe

OK 01. BeiOupats
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIN4YHOCTHBIE pe3yJabTaThbl J0/IKHBI OTPAXKATDL B YaCTH:
TPYAOBOI0 BOCIIUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MAaCcTEpPCTBA,
Tpyaoooue;

TOTOBHOCTD K aKTUBHOM JeSITeNIbHOCTH
TEXHOJIOTHYECKOH U COIMAbHOM HamnpaBIeHHOCTH,
CIIOCOOHOCTh ~ HMHHUIIMUPOBATh,  IUIAHUPOBATh U
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO A€ATEIbHOCTS;
WHTEpeC K pa3indHbiM chepam mpodeccHoHaTbLHOMI
JIeATEIbHOCTH.

MeTaﬂpe}]MeTHI)Ie pe3yjabTaThbl J0JIZKHBI OTPAKATDb:

OsBianenue

YHHBEPCAJIbHBIMHA y4eOHbIMHU

NMO3HABATEJIbHBIMM JIEHCTBUSIMH:
a) 0a30Bble JIOTUYECKHUE 1eliCTBUS:

CaMOCTOSITENIbHO (POPMYIIMPOBAaTh M aKTYAIN3HPOBATH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

yCTaHaBIMBATh CYIIIECTBEHHBIN MPU3HAK AN
OCHOBaHUs JUIs CpaBHEHHS, Kilaccupukanuum
00001IeHN S

ONPEAENATh LENN NEATEIbHOCTH, 3aaBaTh NapaMeTphl
Y KPUTEPUU UX JOCTHKEHUS,
BBISIBJISATH SaKOHOMepHOCTI/I 158
paCCManI/IBaeMI)IX SABJICHUAX,
BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEJAM, OLEHUBATH PUCKHU
MOCJIENCTBUN IEITEILHOCTH.

IMPOTUBOPCUUA B

JucuuninHapHbie pe3yJbTaThl J0KHbI OTPAKATH:

IIP6 01. chopMupoOBaHHOCTh IPEACTABICHUA: O XUMHYCCKOU
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOW KAapTUHBI MHUpPA, POJIU
XUMHUHM B TO3HAHWUU SIBJICHUH NPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUSI M KYJIBTYpPHl JIMYHOCTH, €€ (YHKIHOHAIHHON
IPaMOTHOCTH, HEOOXOIUMOWM MJid pelIeHHs MPaKTUYECKUX
3a/1a4 U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpelie;

IIP6 02. BiageHue CUCTEMON XMMMYECKUX 3HAHHM, KoTopas
BKJIIOYAET:  OCHOBOIIOJIATAIOIIME  MOHATHUS  (XUMHUYECKUUN
AJIEMEHT, aToOM, OJJIEKTpOHHas o00o0JjoYKa aroma, s-, p-, d-
JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTb, CTENEHb OKHUCIIECHHS, XHWMHUYECKas
CBSI3b, MOJIb, MOJISIpHAsl Macca, MOJIAPHBINA 00beM, yriIepOAHbIi
ckener, (YHKIUOHAJIbHAs TIpynmna, paaukall, H30Mepus,
U30MEPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOIOPOABI,
KHCIIOPO/I- M a30TCOJEpIKallle COEIMHEHUs, OMOJIOTHMYECKU
aKTUBHBIC BellecTBa (YIJIEBOIbI, JKUPbI, OEIKH), MOHOMED,
MOJIUMEP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJEKYJSPHBIE
COEUHEHMS, KPUCTAIUIMYECKAs PELIETKA, TUIBl XMMHUYECKHUX
peakuui (OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SH/IOTEPMHUECKUE, PEaKIUU HOHHOrO OOMEeHa), pacTBOp,
JJEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAs
JUCCOLMAIMSA,  OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCThb
XUMHUYECKON peakluy, XUMHUYECKOE pPaBHOBECHE), TEOpUU U
3aKOHBI (TEOpHUsI XHUMHYECKOIO CTPOEHHUS OpraHMYeCKHX




0) 0a30BbIE HCCIeN0BaATENbCKUE TeCTBHS:

BJIAJICTh HABBIKAMU  y4eOHO-MCCIICAOBATEIBLCKOW U
MPOSKTHON JIEATEIHHOCTH, HABBIKAMH pa3peIICHUS
npo0Jem;

BBISIBIISITh MPUYUHHO-CIICICTBEHHBIC CBSI3H u

aKTyaJIM3UpOBaTh 3aJady, BBIIBUraTb THUIIOTE3Y €€
pelIeHus, HaXOAWTh apryMEHTHl I J10Ka3aTeabCTBa
CBOMX YTBEPXKJICHMI, 3a1aBaTh NapaMeTPbl U KPUTEpUU
peuieHus;

AQHAJIM3HUPOBATh IOJYYEHHBIE B XOJE PELICHUS 3a1adu
pe3yJbTarhl, KPUTHYECKH OLICHUBATh 150.¢
JIOCTOBEPHOCTD, IPOTHO3UPOBATH MU3MEHEHHUE B HOBBIX
YCIIOBHSIX;

YMETb IIEPEHOCUTh 3HAHMSA B II03HABATEIBHYIO U
IPAaKTUYECKYIO 00JIACTH KU3HEAEATEIILHOCTH.

BemiectB  A.M. bBytiepoBa, Teopus 3IEKTPOJUTHYECKON
nyccounanuu, nepuoanueckuid 3axkon .M. Menaeneena, 3akoH
COXpaHEHHUS MAcCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK
XUMHH, (PAKTOJIOTUYECKHE CBEICHHUS O CBOMCTBaX, COCTaBe,
MOJIy4eHUH U O€30IacCHOM  HCIIOJIb30BAHMU — BaKHEHIIHX
HEOPraHUYECKUX M OpPraHWYecKUX BEIIeCTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YETIOBEKA;

ITP6 03. chopMHUPOBAaHHOCTH, YMEHHH BBISBISTH XapaKTEPHBIC
MPU3HAKA W B3aUMOCBS3b H3YUYEHHBIX IOHATUN, MPUMEHSTH
COOTBETCTBYIOIIME IMOHATHUS IMPU OINHUCAHUM CTPOCHHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HX
IIPEBPAILCHH; BBISIBIATh B3aMMOCBSI3b XMMUYECKUX 3HAHHUU C
MOHATUSMU U MPEACTABICHUSIMHU JPYTHUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

nP6 04. cdhopMHPOBAHHOCT, YMEHUW  HCIOJIB30BATH
HAaMMEHOBAHMS XHUMHUYECKHX COCAMHEHUH MEXIYHApOIHOTO
COK03a TEOPETUYECKOM M NPUKIAJTHON XMMHUHU U TPUBUAIBHBIC
HA3BaHUS BAKHEHIIMX BEIIECTB (ITUJICH, alleTHJICH, TJIUIepHH,
dbenon, dopmanbaerua, yKCycHas KUCIOTA, TIUIUH, yrapHBIA
ra3, yrJIEKUCJIbIA Ta3, aMMMaK, ramieHasi U3BECTb, HeralieHas
W3BECTh, MHUThEBas COJA W JPYTUX), COCTABIATH (HOPMYIIBI
HEOPraHWYECKUX M OpPraHMYECKUX BEIIECTB, YpPaBHEHUS
XUMUYECKUX PEaKIMid, OOBSICHATHh WX CMBICI; IMOJITBEPKIATh
XapaKTepHbIE XUMUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3aNUCAIMU YpPaBHEHUHN
XUMHUYECKUX PEAKIUN;

nP6 05. chopmMupoBaHHOCTH YMEHHUM  YCTAaHABIMBATH
MIPUHAJIE)KHOCTh M3YYEHHBIX HEOPraHUYECKUX u
OpPTraHWYECKUX BEIIECTB K OMPEACIICHHBIM KJIaccaM U Tpymmam
COCIMHEHUH, XapaKTepU30BaTb HX COCTaB U BaKHEWIIUE
CBOMWCTBA; OIPEIEIATh BUJIBI XUMHYECKUX CBsI3eH
(KoBaJleHTHAsl, MOHHAs, METaJUINYeCcKasi, BOJOPOJHAS), THIIbI
KPUCTAIUTMYECKUX ~ PEIIETOK BEIIeCTB; KIacCH(DHUIIMPOBATH
XUMHUYECKUE PEAKIINH;

IIP6 07. chopMUPOBAHHOCTH YMEHHM MPOBOJAUTH PACUETHI MO




XUMHAYECKHM (hOopMyJIaM U yPaBHEHUSAM XUMHUYECKUX PEAKIMNA C
UCIOJIb30BaHUEM (U3UYECKUX BEJIWYHMH, XapaKTePU3YIOIIUX
BEIECTBA C KOJHMYECTBEHHON CTOpPOHBL: Macchl, 00beMa
(HOpManbHbIE  yCIOBHSA) Ta30B, KOJMYECTBA  BEILECTBA,
HCIIOJIb30BAaTh CUCTEMHBIE XMUMHWYECKUE 3HAHUA Ul NPUHATHUS
pELICHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C
BEILECTBAMU U UX IIPUMEHEHUEM.

OK 02.
Ucnonb3oBars
COBpPEMECHHBIC
CpezacTBa MOUCKa,
aHaM3a u
HWHTEPIIPETAINH
nHpopManuu u
nH(POPMAIOHHBIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 33,144
npodeccnoHanbHOMI
JeSITeITbHOCTH

JINYHOCTHDBIE pe3yJabTaThbl J0/IKHBI OTPAXKATD B YaCTH:
HEHHOCTU HAYYHOT'O IMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM U OOILECTBEHHON MpaKTUKH, OCHOBAHHOIO Ha
UaJIore  KYIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B IOJUKYJIbTYPHOM MHPE;
COBEpILECHCTBOBAHUE  SI3BIKOBOM M UYMTATEIbCKOM
KyJIbTYpbl KaK CpEICTBa B3aUMOJCHCTBUS MEXKIY
JIOJIbMU U [T0O3HAHUS MUPA.

MeTtanpeaMeTHble pe3yJabTaThl J0JKHbI 0TPAXKATH:

OBJjaneHue

YHUBepCAJbHbIMU y4eOHbIMHU

NMO03HABATEJIbHBIMU /1eHCTBUAMM:
B) pa6ora ¢ ungopmanmeii:

BJIaACTb HABBIKAMU  IIOJYUCHUS I/IHCI)OpMaI_[I/II/I n3
HNCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIbHO
OCYIICCTBIATL IIOUCK, aHalIW3, CUCTEMAaTU3aluIi0 U

UHTEpHpeTannio HHGOpMAMM pa3IMYHBIX BUIOB U
dbop™m mpeacTaBIeHUS;

CO3/1aBaTh TEKCTHl B PA3JIMYHBIX (opMarax Cc y4yeTom
Ha3HaueHUs MHPOpPMALMU U IEeNeBOW ayIuTOPHH,
BbIOMpas oNTUMadbHYIO (GOpMYy TPEACTABICHUS H
BU3YaJIM3aliy;

OILICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
UH(OpMaLINH, €€ COOTBETCTBUE MPABOBBIM U MOPAJILHO-
TUYECKUM HOpMaM;

JAucnumimmHapHbie (NpeaMeTHbIe) Pe3yJbTATbl U J0JIKHBI
0TPaKATH:

IIP6 06. BiaseHWe OCHOBHBIMH METOJaMH HAYYHOT'O [TO3HAHUS
BEIIIECTB U XMMUUYECKHX SBJICHHH (HAOIIO/IEHUE, M3MEpPEHHE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTh YMEHHUI MPOBOIUTH PACUETHI 110
XUMHYECKUM (hOpMysiaM U ypaBHEHUSIM XMMHUYECKHUX PEaKIIHii ¢
UCIIOJIb30BaHUEM (PU3UUECKUX BEJIMYMH, XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOH CTOpPOHBI: MaccChl, o0BemMa
(HOpMaJibHbIE ~ YCJIOBHSI) Ta30B, KOJHMYECTBAa  BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUA Ul MPUHATUS
pelieHui B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C
BEIIECTBAMU U UX TPUMEHEHUEM;

P6 08. chopMupoBaHHOCT, YMEHUW TUIAHUPOBATH W
BBIMOJHATh ~ XMUMHYECKUH  OKCIEPUMEHT  (MIpeBpaleHUs
OpraHMYECKUX BELIECTB NP HArpeBaHUM, MOJyYEHUE ATHIICHA
U H3Yy4EHHE €ro CBOMCTB, KA4eCTBEHHBIE pEAKIUM Ha
anbJIeTu/bl, Kpaxmaj, YKCYCHYIO KHCIOTY; JIeHaTyparus
OeNKOB MPH HAarPEeBaHUU, [IBETHBIC PEAKIINH OEJIKOB; IPOBOIUTH
peakuuu HOHHOrO OOMEHa, ONpelNeisIThb Cpeay BOJHBIX
pPacTBOpPOB, KaUeCTBEHHBIE peakluu Ha cynbdar-, kapboHAT- U

XJIOpUI-aHUOHBI, Ha KaTHOH aMMOHUS; pemiaTh
SKCHEpUMEHTAIbHbIE 3a7aud 1o Temam "Meramisl" ¢
"Hemetamnbl") B COOTBETCTBMM C MpaBWJIaMHU TEXHUKHU
0e30macHOCTM ~ Hpu  OOpalleHud ¢ BELECTBAMU U

7a60paTOPHBIM  O00OpPYJAOBAaHUEM; TPEACTABIATH PE3YIbTAThI
XUMHYECKOTO JKCrepuMeHTa B ¢GopMe 3amuch ypaBHEHUH
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— BIAJNETh HABBIKAMU  PACIIO3HABAHHUS W 3alIUTHI
uHpopmanuu, nH(pOpMAITMOHHOMN 0€30MacHOCTH
JUYIHOCTH.

COOTBETCTBYIOIIUX pEaKIHid u (OPMYTUPOBATH BHIBOJIBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

P66 09. cdhopMHUPOBAHHOCTH, YMEHHUS  AHAITU3UPOBATH
XUMHUYECKYI0  MHGOpMaluio, TOJIy4yaeMyl0 U3  pasHbIX
HCTOYHUKOB (CPEICTB MaccoBOi mH(popMaiuu, cetb HTEepHeT

U JpYyTHE).

OK 04.
DddexTrBHO
B3aMMO/ICVICTBOBATh
1 paboTaTh B
KOJUICKTHBE U
KOMaHIe

JINYHOCTHBIE Pe3yJIbTATHI J0JKHBI 0TPAKATH B YACTH:

rPaskJIaHCKOr0 BOCIIMTAHMSI:

— TOTOBHOCTH BCCTU COBMCCTHYIO ACATCIIBHOCTh B
WHTEpecax rpakIaHCKOTo O0IIeCcTBa;

— yMeHue B3aUMO/ICHCTBOBATH c COIMATbHBIMH
WHCTUTYTaMH B COOTBETCTBHUHM C HUX QYHKIHSIMH H
Ha3HA4YCHUECM.

MertanpeaMeTHble pe3yJabTAThl J0JIKHbI 0TPAKATH:

OBiajeHne YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH

JeHCTBUSIMU:

0) coBMeCTHas 1eITeJIbHOCTD.

— TIOHHMMAaTh W HCIONIb30BaTh MPEUMYIIECTBA KOMaHIHON
Y MHAUBHUIYaJbHOM pabOTHI;

— TIIPUHUMATh  [EJIM  COBMECTHOM  JEATEIBHOCTH,
OpraHM30BBIBATh M KOOPJAWHUPOBATh IECHUCTBHA IO €€
JOCTHIKECHUIO: COCTAaBJIATh IJ1aH JEHUCTBUH,

pacrpeienaTh poJii C YYE€TOM MHEHUN Y4YaCTHUKOB
00CYyXJaTh pe3ybTaThl COBMECTHOW PabOTHI.

OBaanenue YHHMBepCAJIbLHbBIMH peryasiTHBHBIMH

ACCTBUAMU:

r) NpUHATHE ce0sl M APYTruX JIoaei:

— TPUHUMATh MOTHBBI U apTyMEHTHI JPYTHX JIIOJAEH Mpu
aHaJIN3€ PE3YNbTATOB JICATEIbHOCTH;

— TIpU3HaBaThb CBOE IMPAaBO M MpaBO APYrUX JIOAEH Ha
OIINOKH;

— Ppa3BHBaTh CHOCOOHOCTh IMOHUMATh MHP C TO3UIUU
JIPYTOTo YeIoBeKa.

I[I/ICIII/II[.]'[I/IHapHLIe (npeuMeTHme) pe3yjJbTaTbl U A0JKHbI

0TpaKaTh:
IIP6 08. cdhopMHUpPOBAaHHOCT, YMEHHHA IUIAHUPOBATH U
BBIIIOJIHATh ~ XUMHUYECKUH  SKCIIEPHUMEHT  (IIpeBpalleHUs

OPraHWYECKUX BEIECTB IIPU HArpeBaHUU, IOJIYYEHUE STHIICHA
U H3Yy4CHHE €ro CBOMCTB, KAa4eCTBEHHBIC pEaKLUM Ha
anbACTUIbI, KpaxMal, YKCYCHYK KHCIOTY; JeHaTypauus
0€JIKOB NP HAarpeBaHMM, [IBETHbIE PEAKLIUU OEIKOB; IPOBOIUTh
peakuud HOHHOrO OOMEHa, OIpeneisTh Cpely BOJHBIX
pPacTBOPOB, KAYECTBEHHBIE PEAKIIMU Ha Cynb(dar-, kKapOoHaT- U

XJIOpUI-aHUOHBI, Ha KaTHUOH aMMOHUS; pemarpb
SKCHEpUMEHTAIbHbIE 3a7aud 1o Temam "Mertamisl" u
"Hemetamnbl") B COOTBETCTBUM C IMpaBWJIaMHU TEXHUKHU
0e30macHOCTM ~ Hpu  OOpallleHuM € BELIECTBAMU U

7a00paTOPHBIM  O00OpPYJOBAaHUEM; TPEACTABIATH PE3YIbTaThI
XUMHUYECKOTO JKCIepuMeHTa B ¢opMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX pEaKUUil ¥ (OpMyIupOBaTh BBIBOABI Ha
OCHOBE 3THX PE3yIbTaTOB.




OK 07.
CopelicTBOBaThH
COXpaHEHUIO
OKpYy>Karoleu
Cpenbl,
pecypcocOepekeHH
10, IPUMEHSATD
3HaHHUA 00
H3MCHCHHUU
KJIUMaTa, MPUHIUIIBI
OepexKIIMBOTO
MIPOM3BO/ICTBA,

3P PEKTUBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

JIN4YHOCTHBIE pe3yabTaThbl J0KHbI OTPAXKATD B YaCTH:
IKO0JOIr'H4€¢CKOro BOCriiTaHus:

c(OpMHPOBAHHOCTD JKOJIOTUYECKON KYJIbTYpBI,
[IOHUMAHUE  BIUSHUA  COLMAIbHO-3KOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE NPUPOJHOW U COLMAIBHOM
cpenpl, OCO3HaHUe r7100aJbHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

IUITAHUPOBAHUE M OCYILECTBIICHHE
OKpYKarllIllel cpele Ha OCHOBE
YCTOMUYMBOIO pa3BUTHUS YEJIOBEYECTBA;
AKTHUBHOE HEIpUATUE JEUCTBHUM, NPUHOCAIIUX BpeE.
OKpY’Karolllen cpeae;

yMeEHUE MIPOTHO3UPOBATH
DKOJIOTUYECKHE  TOCIEACTBUSA
JIeMCTBUIM, IPEJOTBPALLATh UX.

NEUCTBUIL B
3HaHUA LeJenl

HeOIaronpusITHbIE
IpeANPUHIMACMbBIX

MeTaHpe)IMeTHbIe pe3yjbTaThbl J0JKHBI OTPAKATDL:

OBJ1aieHHe

YHHBEPCAJIbHBIMH y4eOHbIMHU

MO3HABATEJIbHbIMHU JAeliCTBUSIMM:
B) padora ¢ nHpopManmei:

UCTIONIB30BaTh  CpencTBa  WHGOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B pEeIICHUN
KOTHUTUBHBIX, KOMMYHHKATUBHBIX Y OPTaHU3aIIMOHHBIX
3a1a4 ¢ coOmrofeHreM TpeOOBaHUN SPrOHOMMKH,
TEXHUKU 0€30M1aCHOCTH, TUTHEHBI, pecypcocOepexeHus,
MIPABOBBIX U 3TUYECKUX HOPM, HOPM MH(POpPMAIIMOHHON
0€30IMaCHOCTH.

JAucuumimHapHbie (MpeaIMeTHbIE) Pe3yJbTAaThbl M 10JKHbBI
0TpakKaATh:

IIP6 01. chopMHUPOBAHHOCTH TMPEACTABICHHUI: O XUMUYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJIU
XUMHUHM B TIO3HAHWW SIBJICHUH TNPUPOABI, B (HOPMUPOBAHUU
MBILIUICHUS ¥ KYJIbTYPbl JIMYHOCTH, €€ (PYHKIMOHAIbHOM
IPaMOTHOCTH, HEOOXOIUMOW [UIi peIIeHUs NPAKTUYECKUX
3a/la4 U HKOJIOTMYeCKd OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpelie;

IIP6 10. cdopmMupoBaHHOCTH yYMEHHUH COOMIOJATh MpaBHIIA
9KOJIOTMYECKH L€IeCO00pa3sHOro IMOBEAECHUS B OBITY U
TPYJIOBOH JEATEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 370POBbS
U OKpYXalolled NPHUPOAHOW CpEnbl; YYHUTHIBATH OIACHOCTH
BO3JICHCTBUS HA JKUBBIE OPraHU3Mbl OINPEICICHHBIX BEIIECTB,
MOHUMAasi CMBICI  IIOKa3aTeyid MPENeiIbHOW  JOMYCTUMOMN
KOHLICHTPALUU.




2. CTPYKTYPA U COJEP)KAHUE OBIIEOBPA3OBATEJIbHON JUCHUILIAHBI

«XHUMUSA»

2.1. O0beM JUCHUILINHBI U BBl y4eOHOH padoThI

o O0bem B

Bua yueOHoii padoThl
yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMBbI AU CIIUTITTHHBI 78
Coaep:xanue yueOHOTro MaTepHaJia 70
BT. U..
TEOPETUYECKUE 3aHATUSA 30
IPAKTUYECKHUE 3aHSTUS 26
71a00paTOPHBIE 3aHATHS 10
KOHTPOJIbHBIE PAOOTHI 4
IIpodeccuonanbHO OPHEHTHPOBAHHOE CO/lep:KaHNe (ColepKaAHNE 6
MPUKJIAJTHOT0 MOYJIsA)
BT. Y..
TEOPETUYECKUE 3aHATHS 4
[PaKTUYECKUE 3aHATUS 2
Ipomexyrounas arrectamus (auddhepeHInPOBAHHBIN 3aUeT) 2
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2.2. TemaTyecKkMid IJIAH U COAEPKAHME TUCHUILTHHbBI

Haumenosanue N O0Bém
Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPAKTHYECKHE 3aHATHS, NPUKJIAJIHOH MOIY/1b
pa3/iesioB U TeM 4acoB
1 2 3
Coaep:xanue yueOHOIro MaTepuaJia 68
Pazjen 1. Teopernyeckue 0CHOBbI XUMHU 16
Tema 1.1. Copnepxxanue yueOHOIro MaTepuasa 2
OcHoBHBIE XUMHUUYECKUH 3JeMEHT. ATOM. Slapo aToma, HM30TOMBL. DJNEKTPOHHAs 000JI0YKa. DHEpreTH4ecKue YpOBHHU,
XMMHUYECKHE TIOHATHSA |IONYypOBHH. ATOMHBIC OpOuTanmu, s-, P-, O- 31eMeHTh.. OCOOCHHOCTH pAacCHpelesieHHs 3JICKTPOHOB 10 1
U 3aKOHBI, CTPOCHHME |OpOMTAISIM B aTOMaxX »3JEMEHTOB IEPBBIX YETHIPEX MEPHOAOB. OJEKTPOHHAs KOHQUIypalus aToMOB.
aTOMOB ~ XUMHU4YECKHMX |OCHOBHBIE XUMHUUECKHE 3aKOHbI
JJIEMEHTOB IIpakTHYecKkue 3aHATHS
Ne 1. OcHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U PACYETHI [10 YPABHEHUSAM XUMUYECKUX PEAKLUN.
OTtHocuTeNbHBIE aTOMHAs U MOJIEKyJIsipHas Macchl. MonsipHast macca. KonnuectBo BemnjecrBa. MaccoBas 1ost 1
BellecTBa. 3akoH ABoragpo. MouspHblii o0beM razoB. OTHocHUTENbHAas IUIOTHOCTh ra3oB. Pacuersl mo
YPaBHEHHSIM XUMHUYECKUX PEaKIMii C HCIOJIb30BAHMEM MACCOBOW JOJNHM BellecTBa, o0beMa (HOpMajbHBIE
yCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA.
Tema 1.2. Conepxxanue yuyeOHOIro MaTepuasa 2
Ilepnoanueckuii IIpakTHYecKue 3aHATHS
3aKOH 1 | Ne 2. M3ydyeHue nepruoguueckux 3aKOHOMEPHOCTEN U UX B3aMMOCBS3H CO CTPOEHHEM aTOMOB.
IMepunonnueckast [lepuoagnueckas cucrtema xumudeckux anneMmeHToB J[M. MenneneeBa. CBsi3b NEPUOAMYECKOIO 3aKOHA U
CUCTEMA XUMHUYECKUX |[Ieppoandeckoil CHUCTEMBI XHMHMYECKHUX DJIEMEHTOB C COBPEMEHHOW TEOpPHUEH CTPOCHHsS aTOMOB.
3JIEMEHTOB H.N. |3akOHOMEpHOCTH H3MEHEHHUS] CBOMCTB XMMHYECKHUX JJIEMEHTOB, OOpa3yeMbIX HMMH MPOCTBIX U CIIOXHBIX
MenzeneeBa, MX CBA3b |BEIIECTB 110 IPYIIaM K HeproaaM [1epuoandecKoil CUCTeMbl. 3HAYCHUE MEPHOIUYCCKOTO 3aKOHA U CHCTEMBI 2
C COBPEMEHHOM |xumudeckux dnemenToB /.M. MeHneneeBa B pa3BUTHH HAYKH.
TEOpUen CTPOCHUS | YCTaHOBJICHUE CBS3M MEXIY CTPOCHMEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U NEPUOAMYECKUM H3MEHEHUEM
aTOMOB CBOMCTB XUMHUYECKHUX JIEMEHTOB U UX COETUHEHUI B COOTBETCTBUM C N0JIOKEHHEM [leproanueckoii CUCTEMBI.
Pemennie mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha XapaKTepU3aLHI0 XUMUYECKUX AJIEMEHTOB
«Metaymunyeckre / HeMeTaNIM4eCKUe CBOWCTBA XMUMHUECKUX IJIEMEHTOB B COOTBETCTBUHU C UX DJIEKTPOHHBIM
CTPOEHHEM MU TMOJIOKEHHEM B EPUOANYECKON crucTeMe Xumuueckux aemenTo /.M. MengeneeBa»
Tema 1.3. Copnepxanue y4eOHOIro MaTepuaJa 2
Ctpoenne  BemecTBa | CTpOCHHE BelleCTBa. XUMHUYECKAsl CBsI3b. BUIbI XMMUYECKOW CBS3M (KOBAJICHTHAS HEMOJISPHAS M TIOJSIPHASI,
u NpUPOZA | MOHHAsA, MeTalinueckas). MexaHu3Mbl 00pa30BaHUS KOBAJCHTHOM XUMHMYECKOW CBSI3U (OOMEHHBIA U 1
XMMHUYECKON  CBSA3H. | TOHOPHO-AKIENTOPHEIH). BomopoaHas cBsi3b. BajgeHTHOCTE. DIeKTpoOTpUIaTenbHOCTh. CTEIIEHh OKHCIICHHUS.
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MHoroo6pasue

WoHEbI: KaTUOHBI ¥ aHHOHBI

BELIECTB IlpakTHyeckne 3aHATHSA
Ne 3. CtpoeHue BelecTBa U MPUPOJa XMMUYECKOM CBS3U.
JleMOHCTpanust MOJIeNel KPUCTAIUTMUECKUX PEIICTOK: HOHHOU (XJIOpH] HATPHsl), aTOMHOMU (rpadut u anmas),
MOJICKYJIAPHOM (YTJICKHCIIBINA Ta3, WOJ), METAJUTMYECKOW (HATpUil, MarHui, Meab). Perienne npakTuaecKux
3aJJaHHii Ha COCTABJICHUE JICKTPOHHO-TpapuuecKux GopmyI 3JieMeHTOB 1—4 nepruooB.
Tema 1.4. Copnepxxanue yueOHOIro MaTepuasa
Knaccudukanus, u | Knaccudukanus HeopraHuyeckux BemlecTB. HoMeHKkiaTypa HEOpPraHMYecKHMX BEIIECTB  (OKCHIBI,
HOMEHKJIAaTypa TUAPOKCUABI, KHUCIIOTBI, COJNM). BemiecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOIO CTPOEHMS. ArperaTHble
HEOPraHUYECKUX coctosiHUS BemecTBa. Kpucramimueckue u amopgHbIe BElIECTBA. 3aKOH MOCTOSIHCTBA COCTaBa BEIECTBA.
BELIECTB Tunel KpUCTAUIMYECKUX PELIETOK (aTOMHas, MOJIEKYJSpHAas, HOHHAs, MeTajindyeckas). 3aBHCUMOCTb
CBOICTBA BEIIECTB OT THUMA KPUCTAIIINYECKOM PEIIETKU
IIpakTHYecKkue 3aHATHS
Ne 4. HomeHnknaTypa HEOpraHUYECKHX BEILIECTB.
Pemenne mnpakTHdecKWx 3adaHUN TO KiIaccH(UKAWM, HOMEHKJIAType H XUMHUYECKUM (PopMyinaMm
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIACCOB (yrapHbIW ra3, YrieKUCIbIA ra3, aMMUakK, raiieHas H3BecCTb,
HeraieHasi U3BeCTb, MHUThEBasl COJa WU JAPYrux): Ha3zBaHus BemiecTB no MmexayHapogHou (MIOITAK) umum
TPUBHAIBHON HOMEHKJIAType W  COCTaBJIeHHE (OPMYIbl XHMHUYECKUX  BEIIECTB, OMNpEICICHUE
NPUHAUIEKHOCTH K Kiaccy. Ilouck wuHQoOpmanuu 1o Ha3BaHUSAM, WIACHTH(PHUKATOpPaM, CTPYKTYPHBIM
dopmynaM. AHanu3 XUMHYECKOW HMH(pOpMalMU, MOIYy4aeMOW M3 pPa3HbIX HMCTOYHHUKOB (CPEACTB MAacCOBOIi
nH(popMmaluu, cetb UHTEpHET U pyrue).
Tema 1.5. Conep:xanue yueOHOro MaTepuaJia

Tuner XUMHAYECKUX
peakuu

Xumnueckas peakuus. Knaccudukanus XMMUUYECKHX peaklui B HEOPraHMYECKOW M OpPraHHMYecKOW XHMHU.
3aKOHBI COXpaHEHMs MacChl BEIIECTBA, COXPAHEHUS W IMPEBPALLEHUS SHEPrUU NPU XUMHUYECKHX pEeaKLHUsX.
OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAaKLUU (ypaBHEHMs OKHCICHHSI-BOCCTAHOBIICHHSI, CTEIIEHb OKHCIIECHUS,
OKHCIIUTENb U BOCCTAHOBUTEIb, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLIUHA B IPUPOJIE, TPOU3BOACTBEHHBIX
npolieccax U >KU3HEesTeIbHOCTH OPTaHU3MOB)

Tema 1.6.
CKOpOCTh XMMHUYECKUX
peakuuii. XHUMHUYECKOE
paBHOBECHE

Conep:kaHue y4eGHOr0 MaTepuaja

CKOpOCTh peakIMH, €€ 3aBUCUMOCTh OT pa3IMyHbIX (DAaKTOPOB: TPHPOJBl PEArHpYIOUINX BEIIECTB,
KOHIEHTPAllUU pearupyromx BeIIeCcTB, TeMIepaTyphl U IUIOMIA M PEAKIMOHHOW MoBepXHOCTU. TersioBbie
3P PEeKThl XUMUYECKUX PEaKIMi: 9K30- M IHAOTepMHUECKHe peakiuu. OOpaTuMble peakiuuu. XUMHYECKOe
paBHOBecue. DaKTOphl, BIUSIOLUIME HA COCTOSHUE XUMUYECKOTO paBHOBECHS (KOHLIEHTPALUs PeareéHTOB MU
IPOJYKTOB PEaKLMH, 1aBienue, remneparypa). [Ipunnun Jle [llarense

IIpakTnyeckue 3aHsATHS
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Ne 5. Biausinue paznudHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKITUH.

Pemienne npakTUKO-OpUEHTHPOBAHHBIX 33JaHUN Ha aHANMMU3 (PaKTOPOB, BIMAIONIMX HA U3MEHEHHE CKOPOCTH
XUMHYECKON peakiuu. 3aBUCUMOCTh CKOPOCTHM XMMMUYECKOH peakluu OT MPUCYTCTBUS KarajauzaTropa Ha
IpUMeEpE pPas3oKEHUs] NEpPOKCHIa BOAOPOJAa C IOMOUIbI0 IMOKCHAA MapraHiia M Kartanasbl. PemieHue
MPAKTUKO-OPUEHTUPOBAHHBIX 3a/laHuii Ha mnpuMeHeHue mnpuHnuna Jle-Illarenbe npns HaxoxkaeHUs
HalpaBJICHUA CMCUICHHSA PaBHOBCCHA XUMHUYECKOH PCaKM U aHAJIN3 q)aKTOpOB, BIUAIOINIUX Ha CMCHICHUC
XUMHUYECKOT'O PAaBHOBECHS.

Tema 1.7. Copnepxxanue yueOHOIro MaTepuasa 4
PactBopsl, Teopus | PactBopel. Buapsl pacTBOPOB 1O COAEPKAHMIO PACTBOPEHHOro BemiecTBa. PactBopumocts. [lonsTtHe o
JIEKTPOJIUTAYECKON JUCIIEPCHBIX cucTeMax. MICTHHHBIE M KOJUIOMIHBIE pacTBOPbl. MaccoBas 1o BellecTsa B pactBope. Ilonsitue 2
JUCCOLIAIIUN u|o BomopoaHoM mokazarene (pH) pactBopa. Onektponutudeckas aucconuanus. CuibHble U craaObie
MOHHBIN 0OMEH DIIEKTPOJIUTHI, HEJIEKTPOIUTHI. Peakiinu HOHHOTO 0OMeHa

JlabopaTopHbie padoThI

Ne 1. [TpuroToBieHue pacTBOpOB.

[IpuroToBneHre pacTBOPOB 3aJaHHOM MacCOBOW JOJE€H PAaCTBOPEHHOTO BEILIECTBA, IMPOBEICHHUE pPEaKIUH 2

HMOHHOTO 00MEHa, OTpeIeJICHHE CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOI'O HHANKATOpA (KHUCTas,

HEUTpasbHas, IIeJI0YHAas). 3a/IlaHus Ha COCTaBJICHUE MOHHBIX peakiuil. Penenne npakTuKo-0pueHTUPOBAHHBIX

pacueTHBIX 3aJJaHHUI Ha PACTBOPHI, HCIIOJIb3yeMbIe B OBITOBOM M MPOU3BOICTBEHHOM ESTEIBHOCTH YEJIOBEKA.
KonTposabnasi paGora
Nl CtpoeHue BellecTBa U XUMHUYECKHE peakiuu (1o pasaeny 1) 1
Pasjnen 2. Heoprannueckas xummsi 10
Tema 2.1. Copepxanue yueOHOIro MaTepuasa 8
Qusuko-xumuyeckue |Mertamnel. [lomokenne wmeramioB B Ilepuonmmdeckoil cucremMe XHMHUYECKHX diieMeHTOB. OcoOeHHoCTH
CBOMCTBa CTPOEHHS JJIEKTPOHHBIX 000yI04ek aToMoB MeTaiuioB. OOmime ¢usnueckue cBoicTBa MeTauioB. CriiaBbl
HEOPraHUYECKUX METAJIJIOB. DJEKTPOXUMHUUECKUN psAJl HAMPSHKEHUH METauloB. XMMHUYECKHE CBOWCTBAa Ba)KHEWIIHX METaJIOB 2
BEIIECTB (HaTpuii, Kanuii, KamplUi, MarHui, aJTIOMHUHHHA, [HUHK, XpOM, Kelle30, Melb) W UX coeauHeHuil. OOrue

crocoObl OJTy4eHUs! MeTaJuIoB. [IprMeHeHne MeTajioB B OBITY U TEXHHUKE

Hemeramnsl. [lonoxenue Hemertamios B Ilepuoguueckoii cucreMe xumuueckux sneMeHToB .M. Menneneesa

1 0COOCHHOCTH CTPOCHHS aTOMOB. DU3NUYECKHE CBOMCTBA HEMETAIIIOB. AJUIOTPOIHS HEMETAILIOB (HA MMpUMEpe

KHCTIopoia, cepbl, docdopa U yriaepoaa). XMMUYECKUE CBOMCTBA M MPUMEHEHHE BAKHEUIINX HEMETaJJIOB 2

(rajoreHoB, cepsl, a30Ta, ¢pocdopa, yriiepoaa u KpEMHHUS ) U X COCTMHEHUH (OKCHIOB, KUCIOPOICOACPKAITUX

KHCJIOT, BOJIOPOJIHBIX coeirHeHuH). [IpruMeHeHre Ba)KHeMIINX HEMETANIOB U UX COCIMHEHUM

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEUIECTB (OKCHIOB, THAPOKCUAOB, KUCIIOT, CONEH

u J1p.). [enermyeckas CBsI3b HEOPraHUYECKHX BEIIECTB, NPUHAMICKANIMX K Pa3IMYHBIM KJaccaM. 2

3aKOHOMepHOCTI/I B U3MCHEHHH CBOMCTB IMPOCTBIX BCHICCTB, BOOJOPOJIHBIX COG)IPIHCHI/If/i, BBICHIMX OKCHI0OB H
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TUAPOOKCHIOB

HpaKaneCRne 3aHATHSA

Ne 6. DU3UKO-XUMUYECKUE CBOMCTBA HEOPTAHMYECKUX BEIIECTB. 2
Peaknun nonHoro oOMeHa. Pemienne 3a1aq Ha MacCOBYIO JI0JTI0 pACTBOPEHHOTO BEIIECTBA.
Tema 2.2. Conep:kanue y4eOHOT0 MaTepuaJia 2
Wnentudukanus JlaGopaTopHubie pagoThI
HEOPraHUYECKUX
BeLIECTE Ne 2. inenTudukaius HEOpraHUISCKUX BEIIECTB. §
Pemienne 9SKCHEpUMEHTANBHBIX 33Jad 10 XUMHUYECKHMM CBOWMCTBAM METaNIOB W HEMETAIJIOB, IO
paclo3HABaHUIO U TIONYYEHHUIO COCIMHEHUH METAIJIOB M HEMETaUIoB (B3aMMOJCICTBHE THUIPOKCHUIA 2
ATFOMHUHHUS C paCTBOPAMH KHUCJIOT U IIeNioueH,). aeHTudukanus HeopraHndecKux BEIIECTB C HCIIOIh30BAHUEM
uX (PU3UKO-XUMUYECKUX CBOMCTB, XapaKTEPHBIX KAUYECTBEHHBIX peakiuii. KauecTBeHHbIE peakiu Ha Cyab(haT-
, KapOOHAT- ¥ XJIOPHUI-aHUOHBI, Ha KATHOHBI METAJUIOB U KATHOH aMMOHUS
KourposbHasa pabGora N
Ne 2. CBoiicTBa HEOPraHUYECKUX BEUIECTB (110 pazueny 2) 1
Pa3znen 3. Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM 4
Tema 3.1. Coaep:xanue yue0HOro MaTepHaJia 4
Knaccudukanms, [TpemMeT opraHuveckol XWUMHHU: € BOSHUKHOBEHHE, PA3BUTHC W 3HAYCHHE B TIOJYYCHHHM HOBBIX BEIIECTB H
CTpOCHHE u|MaTepuanoB. Teopust cTpoeHuss opraHmdeckux coeauHeHuit A.M. BbyTinepoBa, €€ OCHOBHBIE MOJOKEHUS.
HOMEHKJIaTypa CtpykrypHBIe (POPMYIIBI OPraHUYECKUX BEIIECTB. I OMOJIOTHS, N30MEpHsl. XUMHUYECKas CBsI3b B OPraHUYICCKHUX 5
OpPraHMYECKUX BEILECTB |COCNMHEHUSIX: KPATHBIE CBSI3U, G- U T-CBSA3H.
[TpencraBieHne o KiIacCUPUKANMKA OPTaHWYCCKUX BeliecTB. HOMEHKJIaTypa OpPTraHWYECKUX COCIUHEHUN
(cucremaTnyeckasi) ¥ TPUBHAIBHBIC HA3BAHMSI BAKHEHIIINX MPECTaBUTENEH KJIacCOB OPTaHMUECKUX BEIIECTB
IpakTHyeckue 3aHATHS
Ne 7. HomeHKknaTypa OpraHU4eCcKHiX BEIeCTB.
O3HakoMyIeHHE ¢ 00pa3IlaMu OpPraHWYECKHUX BEIIECTB M MaTepHalaMH Ha UX OCHOBE, MOJICTMPOBAHUE MOJIEKYJI
OpTaHMYECKUX BEIIECTB, HAONIOJICHWE W ONHCAHWE JIEMOHCTPALMOHHBIX OIBITOB 10 MPEBPALICHUIO
OpPTaHWYECKHUX BEIECTB NMPU HAarpeBaHwH (TUTaBlieHWe, oOyriauBaHue W TopeHue). COCTaBICHHE TOJHBIX H 2
COKpAIIIEHHBIX CTPYKTYPHBIX (POPMYIT OPraHUUYECKUX BEIIECTB OT/IEIBHBIX KIACCOB, HCIONB3Ys UX HA3BAHUSA T10
CUCTEMAaTHUYECKOW W TPUBUAIBHONH HOMEHKJIATYpe (ITWIICH, alleTHJICH, TIUIEpHH, (PEeHON, (opMasbIerwI,
YKCyCHasE KHCIOTa, TAWIUH). PacdeTel mpocteiimeld ¢GopMylnbl OpraHUYeCKOW MOJEKYIbI, HCXOIs W3
AJIEMEHTHOTO cocTana (B %).
Pasnen 4. YrieBonopoabl 12
Tema 4.1. \ Conep:xaHue yueOHOTro MaTepuaJia 10

14




YriaeBogopoapl W HX
IIPUPOJHBIE UCTOYHUKH

[IpenensHble yrieBOAOPOAbI (AJIKaHBI): COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psiA. MeTaH M 3TaH: COCTaB,
CTpoeHue, pu3nyeckre 1 XUMUIECKUE CBOMCTBA (peakuy 3aMELICHUs] U TOPEHHUS ), TOJIyYCHHE U TIPUMEHEHHE.

HenpenenbHble yrieBogopoibl (aIKEHbl, aJIKaJAUEHbI, aJIKUHBI).

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUN psAll. DTUIEH U MPONIIEH: COCTaB, CTPOCHHE, PU3nYecKue U
XMMUYECKHE CBOMCTBAa (peakuuud THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpaTallid, OKHUCICHUS U
MOJIMMEPU3AIIH ) TTOJTyUYeHUE U IPUMEHEHHE.

Ankanuensl: Oyraawen-1,3 wu  mermnOyragues-1,3, XUMHUYECKOE CTPOCHHME, CBOWCTBA  (peakius
MOJIMMEPU3AIIH ), IPUMEHEHHUE (U151 CHHTE3a MIPUPOJAHOTO U CHHTETUYECKOT0 KayuyKa U PE3UHbI).

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUHN psii. ATIETHUIICH: COCTaB, XMMHUYECKOE CTPOCHHUE,
dbusznueckue M XMMHUYECKHE CBOWCTBA (peaklUU THIPUPOBAHUS, TaJOTCHHUPOBAHUS, THUApPATAIIMM TOPEHUS),
MOJIYYCHHE U MPUMEHEHHUE (MCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJIsi CBAPKH M PE3KU METAJIIOB)

Ne 8. Ankanbl. Ocobennoctu crpoenus. [lonydyenue ankanos. [Ipumenenue.

Ne 9. I/ISY‘ICHI/IC 0COOEHHOCTEH AUCHOBBIX YTJICBOAOPOAOB, IPUPOJHBIX U CHHTECTHUYCCKUX KaYIYKOB.

Apomaruyeckue yrieBoAopoasl (apeHsl). beH3on u Tomyon: cocra, cTpoeHue, (PU3NYECKHEe U XUMHUYECKHUE
CBOICTBa (peakuMM TaJOT€HUPOBAHUS WU HUTPOBAHMS), MOJIYyYEHHE U NpUMEHEHHE. TOKCHYHOCTh apeHOB
(BmusiHME OeH30J1a Ha OpraHMu3M 4YesoBeKka). ['eHeThueckas CBsA3b MEXAY YIieBOJ0OpOJaMHU, IPUHAICKALUMH
K pa3JIMyYHbIM KJIaccaM.

[TpupoaHble UCTOYHUKU yriaeBofopoaoB. Ilpupomuslii ra3 um mnomyTtHble HedTsHble razbl. Hedts u eé
npoucxoxaeHue. CrnocoObl mnepepaboTku He(QTH: NEPEroHKa, KPEKUHI (TePMHUYECKUM, KaTaIUTHYECKUM),
nuponu3. [IpoaykTsl nepepaboTku He(hTH, UX TPUMEHEHUE B IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yromib u
IPOJYKTHI €T0 NepepadoTKH

Tema 4.2.
DOU3NKO-XUMHYECKIE
CBOMCTBA
YIJIEBOAOPOJIOB

Conep:xanue yueOHOT0o MaTepHaJia

JlabopaTopHbie padoThl

Ne 3. 3HaKkOMCTBO ¢ 00pa3IaMu MPUPOAHBIX YITIEBOJOPOIOB U MPOIYKTAMHU MX MepepabOTKH.

Pasznen S. Kucnopomoconepxamue oprannyeckie coeJuHEeHUust

14

Tema 5.1.

Conep:kaHue y4eGHOr0 MaTepuasa
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Crouptbl. DeHOITBI

[IpenensHble OJJHOATOMHBIE CHMPTHI (METAHOJ M 3TaHON]): CTPOCHUE, (PU3MYECKHUE M XUMHUYECKHE CBOMICTBA
(peakuuy C akTUBHBIMM MeETajlllaMH, TaJOr€HOBOAOPOJAaMH, TOpeHue), NpuMeHeHue. BomoponHbie cBA3M
MEXy MOJIEKyJIaMu CIUPTOB. PDU3HOIOrMYECKOe NEHCTBUE METAHOA U ATAHOJIA Ha OPraHU3M YeJI0BEKa.
MHOroaToMHbI€ CHOUPTHI (ITUJIICHIVIMKONb W TIMLEPUH): CTpOeHHE, (PU3MUECKHe M XUMHUYECKHE CBOWCTBA
(B3aMMOJENCTBUE CO IICJIOYHBIMH METAJUIAMM, KAauyeCTBEHHAs pPEaKUMs Ha MHOTOaTOMHbBIE CIIMPTHI).
®U3N0JIOTUYECKOE JEHCTBUE HA OpraHu3M desioBeka. [I[pumenenue rinuuepruta U STHICHIJIMKOJIS.

®enon. CtpoeHue MOJIEKyJbl, (U3NYECKMEe U XMMHUYECKHe CBoMcTBa (heHona. TOKCHMYHOCTH (peHosa, ero
¢$u3noIOrHUECcKOe ACWCTBUE Ha OPraHu3M denoBeka. [Ipumenenue penona

JlaGopaTopHblie padoThI

Ne 4. 3HakoMCTBO ¢ 00Opa3lamMu MOIOIIUMX M YUCTAIIMX CpencTB. M3ydyeHue MHCTpYKUMH MO MX COCTaBYy U
IIPUMEHEHHUIO.

Tema 5.2.
AJBJIETUIBI.
KapOoHOBBIE KUCITOTHI.
Crnoxuble 3¢upbl

Coaep:xanue yue0HOro MaTepHaJia

Anpreruasl U KeTOHBI ((OpPMabACTHI, aleTaNbICTUI, aleTOH): CTpPOeHHE, (U3NYECKHEe U XHUMHUYECKHE
CBOMCTBA (PEaKIMK OKHCICHHUS U BOCCTAHOBIIEHUS, KAUECTBEHHbBIE PEAKLIUH ), IOJTYYEeHUE U IPUMEHEHHE.
OnHOOCHOBHBIE TIpeAeTbHBIE KapOOHOBBIE KHUCIOTHI (MypaBbUHAs W YKCYCHash KHCJIOTBI): CTPOCHHE,
¢u3nueckue M XUMHUYECKUE CBOMCTBa (0OIIME CBOWMCTBA KHUCIIOT, Peaklus 3TepuduKaluu), NOIy4eHUE U
npuMmeHenue. CTeaprHOBasi U OJIEMHOBAsl KMCIOTHI KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MbLia
KaK COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOLIEe JecTBUE.

CrnoxHble 3QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. I'maponus cinoxHbX 3¢upoB. Xupsl. I'uaponus
#upoB. I IpumeHenune xupoB. buonorudeckas posb KUPOB

Tema 5.3.
YrneBoabl

Conep:xanue yueOHOT0 MaTepHaJia

VYrneBoapl: coctaB, Kiaccu(UKalus YrieBoAOB (MOHO-, OU- M TMOdHcaxapunbl). [Moko3a — mpocTelmii
MOHOCAXapuj: OCOOCHHOCTH CTPOCHHSI MOJCKYJbl, (PH3NYECKHEe ¥ XHMHYECKHE CBOMCTBA TJIFOKO3HI
(B3aumopeiictBue ¢ ruapokcugom meau (II), okucrmenme ammuadyHbiM pacTBopoMm okcuaa cepebpa (),
BOCCTAHOBJICHHE, OPOYKEHUE TIIFOKO3BI), HAXOXKCHHUE B MPUPOJIC, PUMEHEHHE TIIFOKO3BI, OMOJIOTHYECKas POJTh
B )KH3HEACSITENFHOCTU Oprann3ma uenoBeka. @orocunte3. OpykTo3a kak H30Mep TIFOKO3BI.

Caxapo3a — npeCTaBUTeNb JUCAXapUI0B, THAPOIIN3 Caxapo3bl, HAXOXKICHUE B IPUPOJIE U IPUMEHEHHE.
[Tonucaxapuapl: Kpaxmal W IEJUTI0I03a KaKk MpUpojHble monmuMepbl. CTpoeHHe Kpaxmala U IeJUTFONIO3HI,
(bu3HYeCKre M XUMUIECKIE CBOMCTBA KpaxMaia (THIPOJIN3, KAYeCTBCHHAS PEAKITUs C HOZOM)

Tema 5.4.
Dduznko-xuMuuecKue
CBOMCTBA

Conep:kaHue y4eGHOr0 MaTepuasia

IIpakTHYeckHe 3aHATHA
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KHCJIOPOJIOCO IePIKAIINX
OpraHUYECKUX
COETUHEHUN

Ne 10. HoMenknatypa KHCIOPOAOCOAEPKAITUX OPTaHUYECKUX COSTUHEHUI.

TpuBnanpHas ¥ MEXIyHapOAHAas HOMEHKJIATypa, XUMHUYECKHE CBOICTBA, CIIOCOOBI IMOJYYEHHs CIHUPTOB H
¢beHonoB, KapOOHOBBIX KUCIOT U 3PUPOB, aTbAETUIOB U KeTOHOB. COCTaBJIeHHE CXeM peakuuil (B TOM uucie
o MPEIIOKEHHBIM LIETIOYKaM IIPEBPALLCHUI ), XapaKTEepU3YIOIIUX XUMUYECKHUE CBOMCTBa
KHCJIOPOJIOCOJEPKAIIMX OPTraHUYECKUX COSAMHEHUN

Ne 11. Xumuueckue v (pu3nyecKre CBOMCTBA KUCIOPOI0COACPIKAIINX OPraHMYECKUX COCIMHEHUH.
[IpoBenenue, HaOIIOJCHHE M ONHMCAHUE JEMOHCTPAIIMOHHBIX OINBITOB: TOPEHHE CIHMPTOB, KAaY€CTBEHHBIC
peakuuy OAHOATOMHBIX CHUPTOB (OKuCIeHHEe dTaHona okcuaomM wenu (1)), MHOroaToMHBIX CHUPTOB
(B3aumogerictBue TaunepuHa ¢ rugpokcugaom meau (Il)), ampaernnoB (OKHCIEHHE aMMHUAYHBIM PacTBOPOM
okcuma cepebpa(l) u rugpoxcumom menu (Il), B3ammoneicTBHE Kpaxmana C HOJOM), H3y4eHHUE CBOHCTB
pacTBopa YKCYCHOW KHCIIOTHI.

Pasjen 6. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus 4
Tema 6.1. Coaep:xanue yue0HOro MaTepHaJia 4
AMUHEL AMHHBI: METHUJIAMUH — HpOCTeI\/JIHII/If/'I npeacCTaBuTC/]Ib aMUHOB: COCTaB, XUMHUYCCKOC CTPOCHUC, q)HSI/I‘IeCKI/Ie n
AMUHOKHCIIOTHI. XUMHUYECKHE CBOMCTBA, HAXOXKICHHE B IPUPOJIE.
benkn AMUHOKHCIIOTBI Kak aM(OTEepHbIE OpraHWYecKHe coeAuHeHHs. DHu3nuecKue W XUMHYECKHE CBOWCTBA 2
aMHHOKUCIIOT (Ha puMepe INuMiuHa). buonornyeckoe 3HaueHre aMMHOKUCIOT. [lenTu sl
benkn xak npuponHsle nonumepsl. [lepBuynasi, BropuyHasi U TPETUYHAs CTPYKTypa O€IKOB. XHMMUYECKHE
cBO¥cTBa O€JIKOB: TMPOJIN3, ACHATYpallUsl, KAUECTBEHHbIE PeaKlIu Ha OeJIKU
IIpakTHYecKkue 3aHATHS
Ne 12. CpoiicTBa a30TOCOIEPKALINX OPraHUUYECKUX COCIUHEHUH.
dusnueckue M XMMUYECKHE CBOICTBAa aMHHOB (PEaKIMM C KHCIOTaMH M TOPEHHUs) M aMUHOKHCIOT (Ha 2
npuMmepe riaunuHa). HaOmrogeHue M omucaHue JI€MOHCTPAIlMOHHBIX OIBITOB: JeHATypauus OeIKoB IpH
HarpeBaHUU, IBETHbIE peaKIMU OEJIKOB
Paspnen 7. BoICOKOMOJIEKYISIPHbIE COCAUHEHUS 4
Tema 7.1. Coaep:xanue y4eGHOro MaTepuaia 4
[ImacTmaccel.
IIpakTHYecKHe 3aHATHS 2
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Kayuyku. Bonokna

Ne 13. CunTe3s, aHaU3 U KJIACCU(PUKAIHS BEBICOKOMOJIEKYIISIPHBIX COSTUHEHUM.

OCHOBHBIC TOHSTUS XUMHH BBICOKOMOJICKYJISIPHBIX COCTUHEHHI: MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTENeHb MOJIMMEPHU3aUH, CPEIHAS MOJIeKyIsipHas Macca. OCHOBHBIE METOJIbl CUHTE3a BBICOKOMOJICKYISPHBIX
COCTMHEHUH — TOTUMEPHU3AIIHSI U TTOJIMKOHICHCAIIS.

O3zHakomjieHHEe ¢ 00pa3llaMHu MPHUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJJACTMAcC, KaydyKOB: IJIACTMACChI
(TTONMMATUIICH, TIOJUIIPONIICH, TOJMBUHIIIXJIIOPH, TOJTHCTUPON); HATYPAIbHBIA M CHHTETHYECKHE KaydyKd
(OyTagreHOBBINM, XJOPONPEHOBBIH M HM3OMPEHOBBIN); BOJOKHA (HATypajbHbIE (XJIOMOK, INEPCTh, MIENK),
HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKHE (KaIpOH U JIaBCaH)

JlabopaTopHbie padoThI

Ne 5. Pacnno3HaBanue 1miacTMacc ¥ BOJIOKOH.

KonTpoabHass padora
Ne 3

CTpyKTypa U CBOHCTBA OPraHUYECKUX BEIeCTB (10 pasjaenam 3-7)

IpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/lepPKaHMeE (CodepKaHNe MPUKJIATHOTO MOTYJIs)

Pasznen 8. Xumus B 6blTy Hu l'[pOl/I3BOI[CTBeHHOI71 JCATCJIBbHOCTH Y€JI0BCKA

Tema 8.1.

XHUMHYECKHE
TEXHOJIOTHU

B TTOBCETHEBHOM
u  npodeccuoHaIbHON
JIeSITEILHOCTH YSJIOBEKa

Coaep:xanue yue0HOro MaTepHaJia

[TpaBmiia SKOJOTHYECKH I[EIeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOH JCATCIBHOCTH B IEISAX
COXpaHEHHsSI CBOETO 3/I0pPOBbS U OKPYKAIOLIEH NPUPOIHOW Cpeibl, OMAaCHOCTh BO3ICHCTBHS Ha >KUBHIE
OpTraHHU3MbI OpPraHn4€CKux BCIIIECCTB OTACIIBHBIX KJIaCCOB (er'[eBOI[OpO)II)I, CIIMPTHI, (bCHOJ'II)I,
XJIOPOpPTaHUYeCKHe MPOU3BOJHBIC, aNbACTHABI U Jp.), OKa3aTelb MPEAEIbHO JOMYCTUMON KOHIIEHTPALUU U
€r0 HCIOJIb30BaHHE.

Ponp xumunm B oOecreuyeHUH SKOJOTUYECKOW, DHEPreTUYECKOW U MHUIIeBOW OE30MacHOCTH, Pa3BUTUU
MEAMIMHBI, CO3JaHUM HOBBIX MaTepHajioB (B 3aBUCHUMOCTH OT BHJa NPO(EeCCHOHATBLHOW NEeSTENbHOCTH),
HOBBIX HMCTOYHHMKOB SHEPruu (ambTEpPHATUBHBIE HCTOUYHUKH SHepruu). [loHATHE O HAy4YHBIX METOAax
MO3HAHUS BEIIECTB U xumuueckux peaknuil. [IpeacraBneHuss o0 oOMmMX HAy4yHBIX NPUHIMIAX
MPOMBINIJICHHOTO MOJYYEeHUS BaXKHEUIINX BEIIECTB (Ha MpuUMepax MpOU3BOACTBA AMMHAKa, CEPHOW KUCITOTHI,
METaHoJa).

XuMHUs ¥ 37J0pOBbE YeNIOBEKa: MpaBmiia 0€30MacCHOTO KCIOJIb30BAHUS JEKAPCTBEHHBIX MPENnapaToB, OBITOBOM
XUMHHU B HOBCGJIHGBHOﬁ KNU3HU

IlpakTHYeckHe 3aHATHA

Ne 14. IlpumeHeHHe XHMHYECKHX BEUIECTB M TEXHOJOTHH ¢ yderoM Oyaymed mnpodeccrnoHaIbHON
JeSITeIbHOCTH.
Pemenune keiic-3a1ay Mo TeMaM: MHLIEBBIE NPOAYKTHI, OCHOBBI PALlMOHAIBHOTO TNHTAHUSA, BaKHEWIINE
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CTPOUTENBHBIE M KOHCTPYKLIMOHHBIE MaTEpUaJIbl, CEIbCKOXO3SWCTBEHHOE IPOM3BOJCTBO, KPACKH, CTEKJIO,
KepaMHKa, MaTepualibl JUIsl 3JIEKTPOHUKH, HaHOMAaTepuaibl, TEKCTUJIbHBbIE BOJIOKHA, MCTOYHMKH SHEPruw,
OpraHMYecKHe M MHUHEpalibHble yI0OpEeHHs, JEKapCTBEHHbIE U KOCMETHYECKHE Mpenaparbl, ObITOBAas XUMUS,
MaTepuaibl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

3amura: IlpeacraBieHue pe3ynbTaToB peHieHUs Keiic-3agad B QopMe MHHHU-IOKIaAa (JOMyCKaeTcs
HCIOJIb30BaHUE IPa)UUECKUX U MTPE3CHTAIIMOHHBIX MATEPHAJIOB).

IIpomexxyTouHasi aTTecTanusi mo gucumanHe (nquddepeHInpoBaHHbBIN 3a4eT)

Bcero:

78
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3. YCJIOBUSI PEAJIM3AIIAU TMTPOTPAMMBI OBIIEOBPA3OBATEJILHOM
JUCIHUIIVINHBI

3.1. Tpe6oBaHMsI K MUHUMAJILHOMY MaTE€pPHAJbHO-TEXHHYECKOMY O0ecrnedeHHI0
Jlis peanu3anuy MporpamMMbl JUCLMITIMHBI JOJDKHBI OBITh IIPEIYCMOTPEHBI CIEIYIONUE
CIEIMaJIbHBIE IOMEIIECHUS: YUeOHbI KaOMHET XUMUU

Kabuuer xumMuu 1 OMOJIOTUH.

Cnennajn3upoBaHHas Medesib U CHCTeMbl XpPaHEHU S KoJu1-Bo

1 | Cron yueHuuecKuil (no Koauvecmasy 00yuanowuxcs) 31
2 | Ctyn y4eHUYECKUH (1o Koauvecmasy 00yuanuuxcs) 32
3 | OruerymuTens 1
4 | PenbcoBas cucTeMa ¢ KJIaCCHOM M MHTEPAKTUBHOW JOCKOH (TIpOrpaMMHOE 1

o0ecrieueHre B KOMIUICKTE)
5 | Cron ¢ simuKaMu JUisi XpaHeHus/TyM00il (pabouee mecmo npenooasamerns) 1
6 | Kpecino obucHoe (pabouee mecmo npenooasamens) 1
7 | locka mpoOkoBast 2
8 | Cuctema (ycTpoiicTBO) JJIsl 3aTEMHEHHSI OKOH 3
9 | lkad s xpaHeHus: y4eOHBIX TOCOOHIA 1

TexHu4yeckne cpeacTaa

1 | PenbcoBast cucrema ¢ KJIIaCCHOM ¥ MHTEPAaKTUBHOM JOCKOH (IIpOrpaMMHOE 1

o0ecrnieueHre B KOMIUIEKTE)

DJIEKTPOHHBIE CPEICTBA 00YUeHUS

1 | DnexkrponHbie cpencTBa o0ydeHus/THTepakTHBHEIC TOCOOM s/ OHIAH-KypPCHI

Cucrema aucranimonHoro ooyuenus «llapyey | [lapyc

JleMOHCTpAIHOHHBIE YUeOHO-HATJISITHbIE MOCOOHS

1 | CnoBapu, cipaBOYHHUKH, SHIMKIONEHS (1O XUMUYECKUM HAYKAM,) 2
2 | ITocoOus HarIAMHON DKCIIO3UIIUT 5
3 | llepnonnueckas cucrema xumuiecknx anementon J[.1. Menneneesa 31

Moaenu (00beMHBbIE U TJIOCKHE), HATYPATbHbIE 00beKThI (KOJJIEKIIHH, XUHMUYECKUEe

PeaKTHBBI) AJ1sl KAa0MHETa U JIAa00paTOpPUH

1 | KoMmekT Mojenel KpuCTaIIMYeCKUX PEHIeTOK 1
2 | Habop auist MoeIrpoBaHus JIEKTPOHHOTO CTPOCHHSI aTOMOB M MOJICKYIT 1
3 | Habop mis MoenupoBaHusi CTPOSHHUSI HEOPTaHUYECKUX U OPTaHUUYECKUX 1

BEILECTB
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3.2. UnopmanmonHoe odecneyeHne peaau3anun NporpaMmmbl

Kapra o6ecniedyeHHOCTH IMCHUNJIMHBI JIUTEPATYPOil

Ne

HaumeHnoBaHue ucTouHuka *

Ton
A30aHU

KommuectBo
AK3EMIUISIPOB

1. OcHoBHasi JIuTEpaTypa

1.1

Pymsutuc, I'. E. Xumus : 6a30Bb1ii ypoBeHb : yueOHuk / I'. E.
Pymsuruc, ®. I'. ®enpaman. — 2-e u3a., crep. — Mocksa :
[Ipoceemenue, 2025. — 336 c¢. — ISBN 978-5-09-121347-
8.— Tekcr: onextpoHHsblii// JlaHp @ 3IEKTPOHHO-
OoubIMoTeYHas cucTema. — URL:
https://e.lanbook.com/book/473036  (mara  oOparieHwHs:
24.03.2026). — PexuMm  jgocryma:  UIs  aBTOPH3.
I10JIb30BATEIEH.

2025

OP

1.2

I'abpuensn, O. C. Xumus : 10-i knace : 6a30BbIi ypOBEHb :
yuebnuk / O. C. TI'abpumensn, U. I'. Octpoymos, C. A.
CnankoB. — 7-e u3n., crep. — Mocksa : [Ipocemienue,
2025. — 128 c¢. — ISBN 978-5-09-120190-1. — TekcT :
AJICKTPOHHBIN // JIaHb : 37EKTPOHHO-OMONIMOTEYHAsI CUCTEMA.
— URL:  https://e.lanbook.com/book/473033  (mara
obpamenusi: 24.03.2026). — Pexxum gocrtyma: ais aBTOpU3.
I10JIb30BATEIEH.

2025

OP

1.3

I'abpuensn, O. C. Xumus : 11-i kinace : 6a30BbI ypOBEHb :
yuebnuk / O. C. TI'abpumensn, U. I'. Octpoymos, C. A.
CnankoB. — 7-e u3n., crep. — Mocksa : [Ipocserienue,
2025. — 127 c¢. — ISBN 978-5-09-120191-8. — TekcT :
3JIeKTPOHHBIH // JlaHb : 271€KTPOHHO-OMOAMOTEYHAs! CUCTEMA.
— URL:  https://e.lanbook.com/book/497801  (mara
obpamienus: 24.03.2026). — Pexxum goctyna: aias aBTOpH3.
II0JIB30BATEIICH.

2025

OP

2. [lonosiHUTEJILHAS JIUTEpaTypa

2.1

Andunorenona, M. B. Xumus : ydeOHUK M MPAKTUKYM JUIS
cpennero mnpodeccuoHanbHOrO oOpasoBanus / W. B.
AuncdunorenoBa, A. B. ba6kos, B. A. [lonkoB. — 2-¢ u3n.,
ucnop. u gon. — Mocksa : U3narenscrBo Opaiit, 2026. —
291 c. — (IlpodeccuonanpHoe odpazoBanue). — ISBN 978-
5-534-11719-6. —  Tekctr  :  DJEKTPOHHBIA  //
OopasoBarenbHas minardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/585046 (mara obpamenus: 23.03.2026).

2026

OP

2.2

I'muuka, H. JI. OOmas xumus. Ilpaktukym : ydeOHUK [ist
cpenHero npodeccruonaibHoro oopazosanus / H. JI. ['nunka ;
mon penakmueit B. A. IlomkoBa, A. B. baGkosa, O. B.
HecrepoBoit. — Mocksa : U3znarensctBo Opaiit, 2026. —
248 ¢. — (IlpodeccronanpHoe obpazoBanue). — ISBN 978-
5-534-17503-5. —  Teker :  DNIEKTPOHHBIA  //
O6pazoBatenpHass tiatrdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/583971 (nara obparmenus: 23.03.2026).

2026

OP

21



https://e.lanbook.com/book/473036
https://e.lanbook.com/book/473033
https://e.lanbook.com/book/497801
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https://urait.ru/bcode/583971

2.3

I'muaka, H. JI. OOmas xumwus. 3amadyud W yOpaKHEHUS :
y4eOHUK M TMPAKTUKYM JUI CPEIHEro NnpohecCHOHAILHOTO
obpazoBanms / H. JI. I'muaka ; monm pemakmumein B. A.
ITonkoBa, A. B. BbabkoBa. — 14-e wum3g. — MockBa :
M3narenscTBO Opaiir, 2026. — 227 C. —
(ITpodeccuonanproe obOpazoBanue). — ISBN 978-5-534-
21732-2. — Tekct : snektpoHHbI // OOpazoBarenbHas
wiatdpopma HOpaiir [caiiT]. — URL:
https://urait.ru/bcode/583970 (mata obpamienwus: 23.03.2026).

2026

OP

2.4

UYepnukoBa, H. 0. Xumus B [IOCTYIHOM H3JI0KEHUU :
yaeonoe nmocodue misa CI1O / H. FO. YepaukoBa. — 4-e u3m.,
crep. — Cankr-IlerepOypr : Jlans, 2025. — 316 c. — ISBN
978-5-507-50989-8. — Tekcr : nanextpoHHbli //  JlaHb
3JIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/496349  (mata  oOpameHus:
24.03.2026). — PexuMm  jgocTtyma:  JUii aBTOPH3.
10JIb30BaTENEH.

2025

OP

2.5

Karomosa, I'.I'. Xumus : yuebHOe mocobue A CTYIEHTOB:
[mo HanpaBieHusam noarotoBku 26.05.07, 26.02.06, 26.05.06,
26.02.05, 26.05.05, 26.02.03]. Yacts 1 / BI'YBT-Kazauckuit
¢bunman - MHcTUTYT MOpckoro u peuHoro uora um.l'epos
CCCP M.ILJleBstaeBa. - Kazanp, 2023. - 1 Tekcr/daiin. -
Texct (Buszyanbubiit) : anekrponssiii / 9bC BI'YBT.- URL:
http://lib.vsuwt.ru/marcweb2/Default.asp/.- Pexum mocryma:
TUISE aBTOPU3. MOJIb30BaTENCH. -
DJIeKTpOHHBIEC pecypchl: kayumoval-

2023

OP

2.6

XuMUs:  METOJWYECKHME  yKa3aHUs [0  BBINOJIHEHUIO
MpPaKTUYECKUX paboT cryneHToB g chen. 26.02.03
CynoBoxnenue;  26.02.05 OKclulyaranuss — CyJOBBIX
SHEPTeTUYECKUX  yCTaHOBOK; 26.02.06  Dxcrumyaramus
CYIOBOTO DJIEKTPOOOOPYIOBAaHUS M CPEICTB aBTOMATHKH;
23.02.01 Opranuzanuss TEpeBO30OK M yIpaBI€HHE Ha
tparcnopte (o Bumam) / Coct. E.B. Suenko. — Camapa:
Camapckuit ¢pumman ®I'BOY BO «BI'YBT», 2026. — 1
TtekcT/daitn. - TekcT (BU3yadbHBINA) : SJICKTPOHHBIA.  —
Pexxum nocTyna: JokambHast ceTh (puimana.

2026

OP

2.7

XuMUs:  METOJWYECKHME  yKa3aHWUs I[I0  BBINOJHEHUIO
nabopaToOpHBIX PabOT CTymeHToB s creml. 26.02.03
CynoBoxnenue;  26.02.05  Okcmyaranus — CyIOBBIX
SHEPreTUYECKUX  YCTaHOBOK; 26.02.06  Dkcruryaranus
CYIOBOTO DJIEKTPOOOOPYIOBAaHUS M CPEICTB aBTOMATHKH;
23.02.01 Oprasuzanyss TEpeBO30K W yIpaBIE€HUE Ha
tparcnopre (no Bumam) / Cocrt. E.B. Suenko. — Camapa:
Camapckuii ¢pumman ®I'bBOY BO «BI'YBT», 2026. — 1
tekct/daitn. - TexcT (BU3yalbHBIA) : DSJICKTPOHHBIA.  —
PexxuM nocTyna: mokanbHast ceTh (pumana.

2026

OP

2.8

[TPUMEPHA A PABOUYASA I[TPOTPAMMA
obmeobpazoBarenbHor  auctuuimabl  «XUMUS»  ma
npodeccnoHaNbHBIX 00pa3oBaTenbHbIX OpraHu3aIuii
(6azoBerii  ypoBenn) / M: HWPIIO, 2025. - Tekcr:
NIEKTPOHHBIH  //  DenepanbHBIE  WHCTUTYT  Pa3BUTHS
00Opa3zoBaHwsL. - URL: https://firpo.ru/reestr-pop-
spo/prp/prp_oc/

2025

OP
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https://urait.ru/bcode/583970
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3. Poccuiickue sKypHaJIbl

Ne

HGpI/IOI[I/I‘IHOCTB BBIXOJAa B
roa

HaunmenoBanue nctoyHuka

N3Bectus Caparosckoro ynusepcurera. Hosas cepust. Cepust

3.1 «Xumust. buonorusa. OKonorus» 4
| https://e.lanbook.com/journal/3227?cateqory=3863
392 Yenexu XuMuu 12

https://e.lanbook.com/journal/2992?category=3863

Hudpopmannonnoe odecneyeHne TUCHUNINHBI

Ne HanmenoBanue

1 | BupryansHas nabopatopus o xuMuu. Pexxum goctyn cBoboausiii: http://www.virtulab.net
Bupryansnas nabopaTtopus o xumun. Pexxum 1octyn cBoOOIHBIIH:

2 | http://chemcollective.org/home
OCHOBBI XMIMHHU: 00Pa30BaTEIbHBIN CAUT JIJISl IIKOJILHUKOB U CTY/ICHTOB.

3 | http://www.hemi.nsu.ru
«OnemMeHThl O0JBIION HAYKH» — TOMYJISPHBIA CAalT O (PyHIaMEHTAIbHON HayKe: (PU3MKa,

4 | 6uonorus, XuMus, MaTeMaTUKa, TMHTBUCTHKA (elementy.ru)

5 | Daexkrponnas 6ubaroTeka o xumuu (Chemnet.ru)

6 | Jlektopuym | becrinarueie onnaitH-Kypcesl (lektorium.tv)

7 | XuMuK.ru - caiit o xumuu. Popym XxuMukoB (xumuk.ru)

8 | I'maBnas (orgchemlab.com) CaiiT, MOCBSIIEHHBIN MPAKTHUECKOM paboTe B 1TaOOpaTOPHH
Bupryansnas nabopaTtopus no xumuu. Pexxum noctyn cBoOOIHBIH:

9 | https://phet.colorado.edu

10 | YUnranpHBIii 3211 C BBIXOJIOM B CETh HHTEPHET.
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https://e.lanbook.com/journal/3227?category=3863
http://www.virtulab.net/
https://elementy.ru/
https://elementy.ru/
http://www.chemnet.ru/rus/elibrary/
https://www.lektorium.tv/
http://www.xumuk.ru/
http://orgchemlab.com/

4. KOHTPOJIb n OIIEHKA

OBIIIEOBPA30BATEJBLHOM JUCHUILJINHBI

PE3YJIbTATOB OCBOEHMUA

KoHTponb W oOIEeHKa pe3yibTaTOB OCBOCHHs 0O0I1e00pa30BaTeNbHON AUCHUIUINHBI
pacKpbIBalOTCA Yepe3 AUCHUILTHHAPHBIE Pe3yabTaThl, HalpaBiIeHHbIE Ha (OPMUPOBAHUE OOIIMX
U po(pecCHOHANBHBIX KOMIIETEHIIUH 110 pa3jesiaM U TeMaM COJepKaHus y4eOHOro Marepuana.

Oomasi/npodeccuoHanbHast

Tun ouneHoYHBIX

OepeKIMBOr0 MPOU3BOJICTBA, YIPPEKTUBHO
JICCTBOBATh B YPE3BbIYAMHBIX CUTYAIIHSIX

Pa3zpgen/Tema .
KOMIIeTeHIHs MeponpusiTHi
OK 01. Beibupatp ciocoObl perieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHATTLHOMN ACSITEIIBHOCTH Tema 2.1,2.2
MPUMEHUTEIBHO K Pa3IMUHbIM KOHTEeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 VYcrHblii onpoc
Tema 5.1-5.4 Pemenue pacuéTHbIX 3a71a4
Tema 6.1 HaOmronenue 3a xogoM
Tema 7.1 BBITIOJIHCHUS TIPAKTUKO-
Tewma 8.1 OPUEHTHPOBAHHBIX 3aJaHUI
OK 02. Mcnonb30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, [IpencraBnenue
CpeJ/ICTBa IMOUCKa, aHAIM3a U 1.6,1.7 pe3ynbTaToB
MHTEpIIpETaluy HH(pOpMaLu, U Tema 2.1,2.2 IIPAKTUYECKUX U
WH(pOpPMaIMOHHBIE TEXHOJIOTHH JIJIsI Tema 4.1, 4.2 71a00paTOPHBIX padoT
BBITTOJIHEHUS 33129 IPOPEeCCHOHATHLHON Tema 5.2-5.4 [IpoBeneHne XUMHUYECKOTO
JESTEIIbHOCTH Tema 6.1 HKCIIEPUMEHTA
Tema 7.1 Brinosinenue
Tewma 8.1 KOHTPOJIbHBIX
OK 04. Tema 1.7 pabor 1o
D¢ hHEeKTUBHO B3aMMOICHCTBOBATh U Tema 2.1,2.2 paszzenaM AUCHUILITAHBI
paboTath B KOJUIEKTUBE U KOMaH/Ie Tema 4.1,4.2 OreHka caMOCTOSITEBHO
Tema 5.2-5.4 BBINIOJIHEHHBIX 3aJJaHUI
Tewma 6.1 3amura penieHus Kec-
Tema 7.1 3aj1a4 (¢ yuetom Oynyuieit
Tewma 8.1 npo¢eCCHOHAIBHON
OK 07. ConelicTBOBaTh COXPAHEHUIO Tema 1.7 JeSITETLHOCTH)
OKpYKarollIeu Cpeibl, Tewma 5.1 Brinmosnnenue 3aganui
pecypcocOepexeHuo, MpuMeHsITh 3HaHus | Tema 8.1 MIPOMEKYTOUHOU
00 U3MEHEHUH KJIMMAaTa, IPUHIIATIBI aTTecTaruu

V3MeHeHMs 1 IOMOIHEHUs K pabodeid mporpaMme TucHUIInHbl Ha 2026-2027 yueOHslii rof -

W3MEHEHWH U JIONOJHEHUH HET

[Ipencenarens npeaAMETHON UKIOBOM
KOMHCCHH MaTEMAaTUYECKUX U OOIINX
GCTCCTBeHHOHaYIIHBIX JUCHUITIINH

/Banosa U.B./

noAanucCh

"28 " aBrycra

(®.J.0.)

2026 .
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