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1 O0mas xapakrepucTuka padoyeil mporpamMMmbl 00meo0pa3oBaTeJbHOM
AUCUMILTHHBI « XMMUD)

1.1 Mecro aMCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl
CIIO:

O6mieo6pazoBaTebHas TUCIUTUIIMHA « XUMHUS SIBJSICTCS 00s3aTEIbHON YacThIO
o01IenpodecCHOHANIBHOTO IIMKJIAa 00pa30BaTEIbHOM MPOrPAaMMBIB COOTBETCTBUH C
®I'OC CIIO no cneuunansHocTH 23.02.06 TexHu4eckass dKCIUTyaTanus MOABHKHOTO
COCTaBa eJE3HbIX JOPOr

1.2 eau ¥ niIaHUPYeMble Pe3yJbTAThl 0CBOEHHSI AN CIUTIIUHbI:
1.2.1 Heaun aucuUNJINHbI

Conepxanue MporpaMmbl  001I€00pa30BaTEILHON AUCHUILIAHBL  «XUMUS»

HapaBJIeHO Ha TOCTHKEHUE CIICTYIOIINX IeJIeH:

dbopMupoBaHHE CHUCTEMbl XHUMHYECKUX 3HAHMM KaK BaKHEWILIEH
COCTaBJISIOIICH €CTECTBEHHO-HAYUYHOW KapTHHBI MHpPA, B OCHOBE KOTOpPOH JiexKaT
KJIFOUEBbIE MOHATUS, QyHAAMEHTAIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE SI3bIKA
HAayKW, YCBOGHWE U  TMOHMMAaHHWE  CYIIHOCTH  JOCTYNHBIX  000OIIEeHMI
MHUPOBO33PEHYECKOTO0 XapakTepa, O3HAKOMJIEHHWE C MCTOpPUEN HX pa3BUTHUS U
CTaHOBJICHUS,

dbopMHupoBaHWEe U pa3BUTHE TMPEJCTABICHUNW O HAYYHBIX METOAax
MO3HAHUSA BEHIECTB M XUMUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi MPUOOPETECHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BELIECTB U XUMHUUYECKUX SIBJICHUM, HMMEIOLIUX
MECTO B MPUPOJIC, B PAKTUIECKOM U MOBCEIHEBHOW JKU3HU,

pa3BuUTME YMEHMH U  CIOCOOOB  JIEATEIIBHOCTH, CBS3aHHBIX C
HAOII0JICHUEM U OOBSICHEHHEM XHMHUYECKOTO IKCIEPUMEHTA, COOTIOICHUEM MPABUI
0€30macHOro o0paIieHus ¢ BeIeCTBAMH.

3agaum TUCUMIIMHBI:

1)  cdopmupoBaTh MOHMMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX
IIPOLIECCOB M SIBJICHUII B OKPYXKAIOLIEW Cpele, a TakKe HX CBA3b C LEIOCTHOMN
HAay4YHOUW KapTUHOM MHpa U JPYTUMH €CTECTBECHHBIMU HAyKaMH;

2)  pa3BUTb YMEHHUS COCTABIATH (DOPMYJIbI HEOPTAHUUYECKUX U OPTaHUYECKUX
BEIIECTB,  YPAaBHEHHUS  XUMUYECKUX  pEAKIUH, OOBICHATH MX  CMBICI,
UHTEPIPETUPOBATH PE3YJIbTATHl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBHIKM TPOBEACHUS  MPOCTEUIINX  XUMHUUYECKHX
AKCIIEPUMEHTANILHBIX ~ HWCCICIOBAHUNA C  COONIFOZCHWEM TIpaBui  0E30macHOro
oOparieHus ¢ BEIecTBaMH U JIa0OpaTOPHBIM 000Dy I0BAHHUEM;

4)  pa3BUThb yMEHHMS  HAaXOAUTh, AHAIM3UPOBATH U  HCMOJb30BAThH
uHpOpMaIMI0O XMMHUYECKOTO0  XapakTepa U3  Ppa3IU4HbIX HHOOPMAIMOHHBIX
HMCTOYHUKOB, BKJIIOYas y4eOHYIO JIUTEpaTypy, HAy4dHble MyOJMKAUM U HHTEPHET-

pecypchl;



5) cdopmmpoBaTh  yMEHHS  TMPOTHO3UPOBATH  TOCICACTBUS  CBOEH
NEATeIbHOCTY W XUMHUYECKUX NPUPOJHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX
MPOLECCOB, YUUTHIBASI BO3MOKHBIE SKOJIOTUUECKHAE U COIMAIIBHBIE BO3/ICHCTBUS,

6) copMupoBaTh TMOHUMaHUE 3HAYUMOCTH JOCTHXKCHUH XUMHYECKOU
HAyKM W TEXHOJIOTUW IJis1 Pa3BUTHUS COIMAILHOW M TPOU3BOJCTBEHHON cdep c
YMEHHUEM MPUBOAUTH IPUMEPHI UX MPUMEHEHHUS B Pa3IUYHBIX cpepax KU3HHU.



1.2.2 IlnanupyemMbie pe3yJibTaThl 0CBOCHHS 0011e00pa3oBaTebHOM IMCHUILIUHBI B c00TBeTCTBUM ¢ PI'OC CIIO 1 Ha
ocHoBe PI'OC COOQO. Ocoboe 3HaUeHNE NTUCLMIIMHA UMEET MTPU POPMHUPOBAHUU U PA3BUTHUU OOIIKX U NPO(HEeCCHOHATBHBIX
KOMIIETCHIIUH

Kon u
HaUMeHOBaHHUe
¢popmupyembIx
KOMIIeTeHIIU I

Il1anupyemble pe3yabTaThl 0CBOECHHS U CIUTIIHHBI

Oo0mue

JAucuuninHapHbie

OK 01. BeiOupats
CIOCOOBI peLIeHUs
3a1a4
poQeCCuOHAITBHON
JeSTeNbHOCTH
MPUMEHHUTEIHHO K
Pa3NUYHBIM
KOHTEKCTaM

JIn4HOCTHBIE Ppe3yJabTaThl [I0JAKHbI OTPaXKaTb B
YacTH:

TPY/0BOT0 BOCITUTAHMSA:

FOTOBHOCTb K  TPYyAY, OCO3HAaHHWE  IIEHHOCTH
MacTepcTBa, TPY0I00HE;

TOTOBHOCTH K AKTUBHOMU JIeATETLHOCTH
TEXHOJIOTMUECKOM M COIMAJIbHOW HANpPaBIEHHOCTH,
CIIOCOOHOCTh ~ WHHIIMUPOBATh,  IUIAHUPOBATH U
CaMOCTOSITENIBHO BBITIOJIHATH TAKYIO JACSTENbHOCTD;
UHTEpeC K pa3nu4yHbIM chepam mpodeccHoHaTbHON

NeSITebHOCTH.
MeranpeamMeTHble pe3yJbTaThl JOJLKHBI OTPAXKATh:
Osaanenue YHHBEPCAJIbLHBIMHA Y4eOHBbIMH

NMO3HABATEJbHBLIMHU JeHCTBUSMM:

a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:

CaMOCTOSITEIIEHO (hOPMYJIHPOBATh M aKTyaJIM3HPOBATH
npo0JeMy, pacCMaTpUBATh €€ BCECTOPOHHE;
YCTaHaBJ'H/IBaTB Cym@CTBGHHLIfI HpI/ISHaK i
OCHOBaHHUS I CpPaBHEHHUS, KIacCH(PHUKAIMK H
0000IIICHHS;

ONpeCIATh Leau JEATEIHLHOCTH, 3a/1aBaTh
napaMeTpLI u KpI/ITepI/II/I UX JOCTHUKCHUA,

BBISIBJISITH  3aKOHOMEPHOCTH M IPOTHUBOPEYHUS B
paCCManI/IBaeMI)IX SIBJICHUAX

BHOCHTh KOPPEKTHBBI B JICATCIBHOCTb, OIICHHBAThH
COOTBETCTBUE PE3YJILTATOB IIEIIM, OLICHUBATh PUCKH

JMcuuIUINHAPHBIE Pe3yJbTAThI J0/IKHBI OTPAkKaTh:

IIP6 01.chopMupOBaHHOCTh TPEACTABICHUA: O XUMHUYECKOMH
COCTaBJISIOUIEH €CTECTBEHHOHAy4YHOM KapTHHBI MMpa, pOJU
XUMHM B TO3HAHUM SIBJICHUN NpUpOIbl, B (OPMHUPOBAHUU
MBIIUIEHUS] M KYJIbTYpbl JIMYHOCTH, €€ (DyHKIMOHAIBbHON
IPaMOTHOCTH, HEOOXOAMUMOW JUIsl pELIEHUs MPaKTUYECKUX
3aJjad M HKOJIOTHUECKH OOOCHOBAHHOI'O OTHOUIEHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJTHON Cpesie;

ITPO 02. BiageHue CUCTEMOM XMMHMUYECKHX 3HAHUM, KOTOpas
BKJIIOUAET:  OCHOBOIIOJIATalOIIME  TMOHATUS  (XMMHYECKHUH
3JIEMEHT, aToOM, JJIEKTpOHHas o00oyiouka aToma, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIN ATOMOB, MOH, MOJIEKYJIA, BaJICHTHOCTb,
ANIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCICHMS, XUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00bEM, yTIepOTHBIN
CKesleT, (YHKUMOHaJbHAsg TpylNa, paaukai, H3oMepus,
U30MEpPBI, TOMOJIOTUYECKUN PsiA, TOMOJIOTH, YTJIEBOJOPOJIbI,
KHUCJIOPOA- U a30TCOJEpXKalllie COEAMHEHUs, OMOJIOTHYECKU
aKTUBHbIE BeILECTBA (YIJEBOIBI, XHUPbI, OCJIKH), MOHOMED,
IIOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYJIIPHBIC
COECIMHEHMSI, KPUCTAJUIMYECKas pelIeTKa, THUIbl XUMHYECKHX

peakiui (OKHCITUTETBHO-BOCCTAHOBUTEIIBHBIC, IK30-H
SHIOTEPMUYECKHE, PEaKIM HOHHOrO0 OOMEHa), pacTBOp,
AJICKTPOJIUTHI, HEBJICKTPOJIUTHI, AIIEKTPOJIUTUYECKAS

Jucconuanus, OKHCIINTCIIb, BOCCTaHOBHUTCIIb, CKOpPOCTH
XHUMHUYECKOH p€aKuuu, XHUMHYCCKOC paBHOBCCI/Ie), TCOPHUU H
3aKOHbI (TGO‘pI/ISI XHUMHUYCCKOI0 CTPOCHHUA OpPraHUYCCKUX




MIOCIECTBUIN NEATENLHOCTH.

0) 0a30BbIe HCCIeA0BaATENbCKUE TeCTBUS:

BJIAJICTh HABBIKAMH y4eOHO-HCCIICOBATEILCKON U
HpOCKTHOﬁ ACATCIIbHOCTH, HAaBbIKaAMU Pa3pCHICHUA
npo0em;

BBIABIIATH MPUYIUHHO-CIICACTBCHHBIC CBs3H1 )41
aKTyaJM3MpOBaTh 3a/avy, BBIIBUTATh THIIOTE3Y €€
pPCeIICHNA, HAXOAUTh apryMCHTBI IJId JOKa3aTCIIbCTBA
CBOMX YTBEP)KACHWH, 3aJaBaTh TNapaMeTpsl U
KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh NOJTYYCHHBIC B XO/€ PEIICHUS 33aaun

pe3ybTaThl, KPUTUYECKHI OLICHUBATH ux
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

YMETb IIEPEHOCUTb 3HAHUA B II03HABATEIbHYIO H
MPAKTUYECKYIO 00JIACTH KU3HEAEATEIILHOCTH.

BemectB  A.M.bytiepoBa, Teopusi  DJIEKTPOJIUTHUYECKOU
Juccouranuu, nepuoanueckuii 3akon .M. Menaeneesa, 3akoH
COXPAaHEHHUsI MAacChl), 3aKOHOMEPHOCTH, CUMBOJUYECKHM SI3bIK
XUMHH, (DAKTOJIOTHYECKHE CBEIEHUS O CBOWCTBaxX, COCTaBe,
MOJlyYeHUH U OE30MacCHOM HCHOJb30BAaHUM  Ba)KHEHUIINX
HEOPTraHMYECKUX M OPraHHYeCKUX BEIIECTB B OBITY H
MIPAKTUYECKON JEATEIbHOCTH YEJIOBEKA;

IIP6 03.chopMHUpPOBAaHHOCTh YMEHHUH BBISBIATH XapaKTEpHBIC
MIPU3HAKK U B3aUMOCBS3b HM3YYECHHBIX NOHATHH, NPUMEHSITh
COOTBETCTBYIOIIME TMOHATHS NPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHWYECKHMX W OPraHWYECKHX BELIECTB U HUX
MpPEBPAIICHUI; BBISIBIATh B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSMHU U IIPEACTABICHUSAMU JIPYTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

Po 04.chopMUpOBaHHOCTH YMEHUI KCIOJIb30BATh
HAaMMEHOBAHMUS XUMHUYECKHX COCIMHEHHH MEXIyHapOIHOTO
COK03a TEOPETHYECKOW M NMPUKIAJHON XMMHHU U TPUBUAJIbHBIC
Ha3BaHUs BAKHEUIIUX BEIIECTB (3TUJICH, alleTUIICH, TJIULEPHUH,
dbenon, GopManmpaerul, yKCyCcHasi KHCIIOTA, TIUIWH, yTapHBIA
ra3, yrileKUCJbld ra3, aMMUaK, TaileHas W3BECTb, HEramieHas
U3BECTh, NMHUTHEBAsI COJAa U JIPYTHX), COCTaBIATH (POPMYJIbI
HEOPraHWYeCKHMX M OpPraHUYEeCKHUX BEIIECTB, YpPAaBHEHUS
XUMUYECKHX PEaKIUid, OOBSICHATh MX CMBICH; TOJITBEPKIATh
XapaKTepHbIE XUMUYECKUE CBOIICTBa BELIECTB
COOTBETCTBYIOIIMMH DKCIIEPUMEHTAMHU U 3aMHUCSIMU YPABHEHHI
XUMUYECKUX PEAKIUM;

IIP6  0S.chopmupoBaHHOCTHP  yMEHUW  YCTaHaBJIMBATh
MPUHAJIEKHOCTh M3YUYEHHBIX HEOPTraHUYECKHUX u
OpPraHMYECKUX BEIIECTB K OIpe/eJIeHHbIM KlaccaM M rpyIam
COCIMHEHMM, XapaKTEepU30BaThb HUX COCTAaB M BaKHEHIIME
CBOMCTBA; OITPENIEIISATH BUbI XHUMHYECCKUX CBsI3eH
(koBaJleHTHAsl, MOHHAs, METAJTMYecKasi, BOAOPOJHAs), THIIBI
KPUCTAJLIMYECKUX PELIETOK BEUIeCTB; KJIacCU(ULUPOBATH
XUMUYECKUE PEaKIINH;

IIP6 07.chopMupOBaHHOCTh YMEHHH MPOBOAMUTH PACUETHI IO




XUMHUYECKUM (QOopMyJiaM U YpaBHEHHUSM XUMHUYECKUX peaKlui
C HCMOJBh30BAaHUEM (PU3NYECKUX BEIUYHH, XapaKTePU3YIOMINX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: MaccChl, oObema
(HOpManbpHBIE  YCIIOBHUSI) Ta30B, KOJMYECTBA  BEIIECTBA;
UCIOJIb30BaTh CUCTEMHBbIE XUMHUYECKUE 3HAHUS U TMPUHATHSA
pelieHuil B KOHKPETHBIX KU3HEHHBIX CUTYalLUsIX, CBSA3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM.

OK 02. Ucnonws3oBathb
COBpPEMEHHBIC
CpeJICTBA TIOMCKA,
aHam3a u
HUHTEPIIPETAIINH
nH(popmanuu u
nH(pOPMaIMOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHEHHS 32/1a4
po¢eCCUOHAITBHON
NEeSTeIbHOCTH

JINYHOCTHBIE pe3yjJbTaTbl JO/IZKHBI OTPpakaTb B
qacTu:
HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HayKd W  OOLIECTBEHHOW MpPaKTHKH,
OCHOBaHHOTO Ha Jasnore KYJIBTYD,

CIOCOOCTBYIOIIIETO OCO3HAaHHIO CBOEro MecTa B
MOJIUKYJIBTYPHOM MHPE;
COBEPILECHCTBOBAHUE S3BIKOBOM M  YUTATEIbCKOM
KyJIbTYpbl KaK CpEJCTBa B3aUMOJICHCTBUS MEXKIY
JIOABMH U MMO3HAHUS MUPA.
MeranpeaMeTHble Pe3yJabTAThl J0LKHBI OTPAXKATH:
OBJageHue YHUBEPCAJIbHBIMH Y4eOHbIMHU
MO3HABATEJbLHBIMU 1€ CTBUSIMM:
| B) pabora ¢ undopmainmeii:
BJIQJICTh HABBIKAMU TOJY4YeHHs wWHpOpMauu U3
UCTOYHUKOB  pa3HbIX  THUIIOB,  CAMOCTOSITEIBLHO
OCYIIECTBIISATh TOWCK, aHAIIW3, CHCTEMATU3alUI0 H
UHTEPIIPEeTalui0 UHPOPMAIMN Pa3IUYHBIX BUAOB U
dbopM TpeCTaBICHNUS;
CO3/1aBaTh TEKCTHl B Pa3jIM4YHbIX (popmarax ¢ yuyeTom
Ha3HaueHus WHPOpMAIMU U IIEJIIEBOM ayIUTOPUH,
BBIOMpAsi ONTUMAJIbHYIO (OpMYy TMPEACTABICHUS U
BU3YaIH3allNH;
OLICHUBATh JIOCTOBEPHOCT, JIETUTUMHOCTD
uHpOpMaIlMK, €€ COOTBETCTBUE TIPABOBBIM W

MOPaJIbHO-3THICCKIUM HOPMaM;

JucuuiuinHapHubie (MpeAMeTHbIe) Pe3yJabTAThIH JIOJKHBI
0TPaKATh:

ITP0 06. Bi1ajeHNME OCHOBHBIMU METOJIaMU HAyYHOTO IMO3HAHUs
BELIECTB M XMUMHUYECKHUX SBICHUN (HaOI0JeHue, M3MepeHue,
AKCIIEPUMEHT, MOJIEIIMPOBAHUE);

ITP6 07. chopMHUPOBAaHHOCTH, YMEHHM MPOBOJUTH PACUETHI IO
XUMHYECKUM (QOopMyJiaM U YPaBHEHHUSIM XUMUYECKUX pPEaKIIUi
C HCMOJb30BaHUEM (PU3NYECKUX BEIUYMH, XapaKTePU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 0ObeMa
(HOpManbHBIE  YCIIOBHS) Ta30B, KOJUYECTBA  BEIIECTBA;
UCIIONIb30BaTh CHCTEMHBIC XUMHUYECKUE 3HAHUS IS TPUHSATHUS
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM;

IIP6 08.chopMupOBaHHOCTH YMEHHMH  IUTAHHUPOBATH |
BBITIONHATh ~ XUMUYECKHH  DKCHEpPUMEHT  (TpeBpalleHus
OpPraHUYECKUX BEIIECTB MPU HAarpeBaHUU, MOJyYEHUE STHIICHA
M U3y4yeHHE €ro CBOWCTB, KA4YeCTBEHHbIC pEaKIUH Ha
aNbJIeruibl, KpaxMmal, YKCYCHYIO KHCJIOTYy; JAEHaTypauus
OelIKOB TMpH HAarpeBaHWM, IBETHbIE pEaKIMU OEIKOB;
MPOBOAUTh PEAaKIMH HOHHOTO OOMEHa, ONPENENATbh Cpeny
BOJHBIX PAaCTBOPOB, Ka4yeCTBEHHBIC PEAKIUU Ha Cylbhar-,
KapOOHAT- U XJIOPUI-AaHMOHBI, HA KAaTHOH aMMOHHS; pellaTh
AKCIIEpUMEHTANIbHbIE 3a7aud 1o TeMam "Metamsl" u
"Hemetamnel") B COOTBETCTBUM C TPaBWIAMH TEXHUKU
O0e3omacHOCTM  Tpu  oOpamleHMM C  BEUIECTBAaMH U
1ab0paTopHbIM  000PYAOBaHUEM; MPEACTABIATH PE3YJIbTAThI
XMMHUYECKOTO HKCHepUMEHTa B (OpMe 3alucu ypaBHEHHH
COOTBETCTBYIOIIMX peakuuid ¥ (GopMyIupoBaTh BBIBOJBI Ha




BIAZETh HABBIKAMH PACHO3HABaHMSA M 3AIIUTHI
uHpOpManuy, HUHPOPMALMOHHOW  Oe30macHOCTH
JTUYHOCTH.

OCHOBE 3THX PE3YJIbTATOB;

IIP6  09.chopMHUPOBAaHHOCTHP  YMEHHUS  aHAJIU3UPOBATH
XUMHUYECKYI0  HMH(pOpMAIMIO, TMOJy4aeMyl0 M3  pa3HbIX
HUCTOYHUKOB (CpeACTB MaccoBOM nH(popmanuu, cetb HTEpHET

U JIpyTHE).

OK 04. DddexTuBHO
B3aMMO/ICHICTBOBATH U
pabortath B
KOJUJIEKTHUBE U
KOMaHjIe

JIn4yHOCTHBIE Ppe3yJbTaThI

YacTH:

rPakIaHCKOr0 BOCIIMTAHUA:
TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B
MHTEpeCcax rpa)1aHCKOro oOIIeCcTBa;
YyMEHHE  B3aUMOJEICTBOBATb C  COLUAIbHBIMU
UHCTUTYTaMH B COOTBETCTBHU C MX (YHKLMSIMHU H
Ha3HAYEHHEM.

MeranpeaMeTHbIe pe3yJabTaThl JOJMAKHBI 0TPAKATH:

OBiajgeHne yHUBepPCAJIbHBIMH KOMMYHHKATHBHBIMH

JelHCTBUSIMU:

0) coBMecTHasi 1eATeJIbHOCTD:

| moHmMaTh u HCIIOJIb30BaTh IIPEUMYLIECTBA
KOMaHJHON ¥ UHIMBUYaJIbHOU paboThI;
OPUHAMATh  LEIM  COBMECTHOM  JIEATEIBHOCTH,
OpPraHM30BBIBATH U KOOPJIAMHUPOBATH JEHCTBUS IO €€
JOCTHKEHUIO: COCTaBIIAATh I1aH JNEeUCTBUH,
pacopenensaTb pojad C y4eTOM MHEHHUH YYacTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM PabOTHI.

OBiajgeHne  yHHUBepPCAJIbHBIMM  PeryJisiTUBHbIMH

JeHCTBUSIMU:

r) NpUHATHE ce0s M APYTUX JIJeH:

| IpUHEMATL MOTHBEI H APIyMEHTHI APYTHX JIO/EH pH

aHaJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPaBO M IIPaBO JIPYIUX JIOACH Ha

OIINOKHU;

pa3BUBaTh CIIOCOOHOCTH MOHUMAaThb MHUP C MO3ULUH

A0JIKHBI OTpakaTb B

JIPYTOro Y€eI0OBEKa.

JucuumiinHapHubie (MpeAMeTHbIE) Pe3yJabTATHIH I0JKHBI

0TPaKaTh:
IIP6 08.chopMUpOBaHHOCTH YMEHHH  IUIAHUPOBATh |
BBITIOJIHATh ~ XUMUYECKUM  DKCIEPUMEHT  (MpeBpalieHus

OpPraHMYECKUX BEIIECTB MPU HAarpeBaHUU, MOJyYEHHUE STHIICHA
M H3y4YEHHE €ro CBOMCTB, KadyeCTBEHHBbIE pEaKlIUh Ha
aNbJIeTHIbl, KpaxMmal, YKCYCHYIO KHCJIOTYy; JAeHaTypauus
OCTKOB MpW  HArpeBaHWM, IIBETHBIE PEAKIMH  OEIKOB;
MPOBOANWTh PpPEaKIMH HOHHOTO OOMEHa, OMNpEeNENiTh Cpeny
BOJHBIX PACTBOPOB, KAa4eCTBEHHBIC PEAKIMU Ha Cylb(har-,
KapOOHAT- U XJIOPUI-AaHHOHBI, HA KAaTHOH aMMOHHS;, pellaTh
AKCIIEpUMEHTAJIbHBIE 3afaud 1o TemaMm "Metamwnel" U
"Hemetamnel') B COOTBETCTBUM C TPaBWIAMH TEXHHUKHU
Oe3omacHoCTH  TpW  OOpamieHWH C  BEHICCTBAMH U
1abopaTopHbIM  000pYyAOBaHUEM; MPEACTABIATH PE3YJIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (opMme 3amucu ypaBHEHHU
COOTBETCTBYIOIIMX peakuuid U (HopMyIHpoBaTh BBIBOIBI Ha
OCHOBE 3THUX PE3yJIbTATOB.




OK 07. JIMYHOCTHBIE Pe3yJbTAThl JOJKHBI OTPaxkaTh B | JlucHUIUIMHAPHBbIEe (NpPeAMeTHbIe) Pe3yJabTATBHIM JTOJAKHbI
CopnelicTBOBaTh 4acTu: 0TPaXKATh:
COXPAHEHUIO | 9IKOJIOTHYECKOr0 BOCIIMTAHUA: IIP6 01.chopmMupoBaHHOCTh TPEACTABICHUI:0 XHUMHUYECKOMN
OKPY’KaIoIleH cpelsl, c(OPMHPOBAHHOCTh  JKOJIOTUYECKOHM  KYJbTYpHI, | COCTABIISAIONICH €CTEeCTBEHHOHAYYHOM KapTHUHBI MHpa, pPOJIU
pecypcocOepexeHuto, NOHMMAaHWE BIUSHUS  COLMAJIbHO-IKOHOMUYECKUX | XHMUU B TO3HAHUU SIBJICHUH MNpUPOAbI, B (OPMHUPOBAHUU
PUMEHSTH 3HaHUS 00 MIPOIIECCOB HA COCTOSIHUE MPUPOJHOW M COIMANBHOW | MBIIIUICHUS U KYJIbTYphl JIMYHOCTH, €€ (PyHKIMOHAIBLHOMN
W3MEHEHUH KIIMMarta, Cpelbl,  OCO3HaHME  TIJI00ATBHOTO  XapakTepa | TPaMOTHOCTH, HEOOXOIUMOW Ml pelIeHHUs MPaKTUYECKUX
MIPUHIUIIBI 9KOJIOTUYECKUX MPOOIIeM; 3a7]a4 M HKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHUSI K CBOEMY
OEpEKITUBOTO | [UIaHHPOBaHME M OCYIICCTBICHHE JCHCTBHII B | 3IOPOBBIO H IPUPOIHON CPELe;
[IPOU3BOJICTBA, OKpykatomieii cpene Ha ocHoBe 3HaHusa uenedd | [IP6  10.chopMupoBaHHOCTH YMEHMHCOOMIONATh MpaBUIIA
¢ exTuBHO | YCTOMYMBOTO Pa3BUTHs YEIOBEYECTBA; AKOJIOTHYECKH IEeJIECOO0pPa3HOTO TIOBEACHUS B  OBITY |
JEHUCTBOBATH B AKTUBHOE HENpUATUE ACUCTBUN, NMPUHOCALIMX BpEA | TPYIOBOU IEATENBHOCTH B LEISIX COXPAHEHHS CBOETO 310POBbsI
Ype3BhIYANHBIX | OKpYJKaloIleH Cpejie; U OKpYXXalollle MNPUPOAHON Cpelibl; YUYHUTHIBATh OMNACHOCTH
CUTYaIUSIX yMEHHue MIPOTHO3UPOBATH HeOJIaronpusITHBIC | BO3JCHCTBUS Ha JKUBbIE OPTaHU3MBI ONPE/ICICHHBIX BEILECTB,
SKOJIOTUYECKHE IOCJIEACTBHS  INPEANPUHUMAEMBIX | IOHUMAasi CMBICI IIOKa3aTeds IpeAesIbHOM  JOMYCTHUMOM
JEUCTBUM, IPEAOTBPALIATD UX. KOHLIEHTPaLUH.
MeTtanpeaMeTHbIe pe3yJabTaThl J0JIAKHBI 0TPAXKATH:
Osaanenue YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMU e CTBUAMM:
B) paborta ¢ nHgopmanmeii:
| HCTIONB30BAaTH  CPEJACTBA  MH(OPMAIMOHHBIX 1
KOMMYHUKAI[MOHHBIX ~ TEXHOJIOTUH B  pEUICHUU
KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX "
OpraHU3aIllMOHHBIX 3a1a4y c COOJII0ICHUEM
TpeOOBaHWIT AIPrOHOMHKH, TEXHUKH O€30MacHOCTH,
THUTHEHBI,  pecypcocOepeXeHusi,  IMpaBOBBIX U
STHUYECKHUX HOPM, HOpM nH(pOPMaLMOHHON
0€30I1aCHOCTH.
K 1.1. IIP6 10.chopmMupoBaHHOCTh yMEHUHCOOIOIATh TIpaBUIIA
DKCIUTyaTUpOBaTh HKOJIOTHUECKH  LIeIecO00pa3HOro TMOBEACHUS B ObITY U
KEJE3HOAOPOKHBIN TPYZIOBOM JEATEIbHOCTH B LIEISIX COXPAHEHHUS CBOETO 3/10POBbS
MOJBHKHOM COCTaB U OKpYXKalolleW MPUPOAHOM CpEelbl; YUYHUTHIBATh OMNACHOCTH
(mo Bugam BO3JICUCTBUS HA YKUBBIE OPraHU3Mbl ONPENEICHHBIX BEIIECTB,
MOJIBUKHOTO COCTaBA) IIOHMMAasl CMBICJI  IIOKa3aTelsl MpEeAENbHOM  JOIyCTUMOMH
KOHIIEHTpALMH.
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[IK 1.2. ITpoBOaUTH
TEXHHYECKOE
o0cy>)KMBaHUE U
PEMOHT
KEJIE3HOZOPOKHOTO
MOJIBIKHOTO COCTaBa
B COOTBETCTBUHU C
TpeOOBaHUSIMU
TEXHOJOTMYECKHUX
IPOIIECCOB

IIP6 10.chopmMupoBaHHOCTh yMEHUHCOOMIOIATh TIpaBUIIA
OKOJIOTMYECKH IIeNIeCOO0Pa3HOr0 TIOBEIEHUST B OBITY W
TPYIOBOM JEATEIbHOCTH B LIENSIX COXPAHEHHUS CBOETO 3/10POBbS
U OKpYXKalolllel MPUPOAHON CpEelbl; YUYHUTHIBATh OMNACHOCTH
BO3JICUCTBUS HA YKUBBIE OPraHU3Mbl ONPENEICHHBIX BEIIECTB,
MOHMMAasi CMBICI TIOKas3aTeias MpPEeAcIbHOM  JOIMyCTUMOM
KOHLIEHTpaLUU.
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2. CTpyKTypa u coaepskaHue 0011e00pa3oBaTebHON JUCHUIIIMHBI

2.1 O0beM IMCHMIJIMHBI U BBl Y4e0HOI1 padoThl

Bupa yueOHoii padoThI

O0BeM B yacax

O0BbeM 00pa3oBaTeIbHON IPOrpaMMbl Y4eOHON AUCHUIIIMHBI 72
O0muii 00neM 64
8 m. u.:

meopemuyeckoe 0oy4eHue 30
NPAKMU4ecKue 3aHsamusl 16
1abopamopHbvle 3aHsmus 18
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COepKaHMe (COEPKaHUe 6
NPUKJIATHOT0 MOIYJIA)

8 M. u..

meopemuyeckoe ooyueHue 2
Nnpakmu4ecKue 3aHsAmusl 4
IIpomMe:xxyTouHasi aTTecTamus (3a4€T C OIICHKON) 2
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22. TemaTn4yecKuil IVIAH M COEPKAHME JUCHUIIMHBI « XMMUSD)

HaumenoBaHue Conep:xxanue y4eOHOro MatepuaJia (OCHOBHOE U MPO(eCcCHOHAIBLHO-OPHMEHTHPOBAHHOE), O0bém | Dopmupyembie
pa3aesioB M TeM JIadopaToOpHbIe M MPAKTHYECKHUE 3aHATHS, NIPUKJIATHON MOAYJb (IPH HAJMYMH) 4acoB KOMIIeTEeHITUHN
1 2 3 4
Coaep:kaHue y4eOHOI0 MaTepuaja 64
Pa3nen 1. TeopeTuueckne 0CHOBBI XHMHH 18
Tema 1.1. OcHOBHOe coJep:KaHue 2 OK 01
OcHoBHble xuMuueckue | TeopeTuueckoe o0yueHHe 1
NOHSATHS M 3aKOHBI, | XMMHUYECKH 53JeMeHT. AToM. Sapo aToma, M30TOMBI. DIEKTPOHHAs 000JO0YKa. DHEpreTHUeCKHe
CTpOCHHE aTOMOB |ypOBHHM, HOJIYypOBHU. ATOMHBIE oOpOUTanu, S-, p-, d- smeMeHTbl. OCOOEHHOCTH pacIpeneIeHUs
XUMHUYCCKHX DJIEMEHTOB [3]IEKTPOHOB IO OpOUTAIsIM B aroMaxX »dJEMEHTOB TMEpPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS
KoH(puryparmus atomoB.OCHOBHBIE XUMHUYECKHUE 3aKOHBI
ITpakTuyeckue 3aHATHS 1
[Ipaktuueckoe 3anatue 1 (dactb 1). «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHH W PaCUEThI IO
YPAaBHEHUSIM XUMHUUYECKUX peakuuil. M3yueHue nepuoandeckux 3aKOHOMEPHOCTEN U UX B3aUMOCBSI3H CO
CTPOEHUEM aTOMOBY.
OTHOCUTENbHBIE aTOMHAS U MOJIEKYJIsipHas Macchl. MossipHas macca. KonudectBo BemiectBa.MaccoBas
JIOJIS BemecTBa. 3aKkoH ABoraapo. MoispHblii 00beM razoB. OTHOCHTENbHAS TUIOTHOCTH Ta30B. PacueTst
[0 YpaBHEHUSM XUMHUYECKHX pEaKIuid C HUCHOJIb30BAaHMEM MAaCCOBOWM JONHM BEIIeCTBa, OO0bBEeMa
(HOpMaJIbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIICCTBA
Tema 1.2. OcHoBHOE co/iep:KaHue 2 OK 01
[lepuonnueckuii 3akoH | Teopernueckoe o0yueHHe 1 OK 02
u Ilepuoauyeckas | Ilepuomnueckas cucteMa XMMu4eckux sementoB J[.M. MenneneeBa. CBS3bIIEPHOIHUECKOTO 3aKOHA K 1.2
cucTeéMa  XMMHUYECKHUX | ullepmonnueckoil CHCTEMbl XHMHUYECKUXDJIEMEHTOB C COBPEMEHHOW TEOPUEUCTPOCHUS AaTOMOB.
SJICMCHTOB . W. | BakoHOMEpPHOCTH H3MCHEHHSI CBOMCTB XHMHYECKHX JJIEMEHTOB, O0Opa3yeMbIX HMH TMPOCTHIX H
MeneneeBa, UX CBA3b C | CIIOKHBIX BCIICCTB MO TpyIllIIaM M IepuogamM Hepnonnqecmﬁ CUCTEMEIL. 3HaueHHe NEePHUOANYECCKOTO
COBPEMEHHOM TECOPHEH | 3aKOHA M CHCTEMBI XUMHYeCKHXoeMeHToB JI.M. MeHaeneeBaB pa3BUTHH HAYKH.
CTpOCHHSA aTOMOB IIpakTHYecKue 3aHATHS 1

[Ipaktuueckoe 3anarue 1. (yacth 2)«OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHMHUU M PACUEThl I10
YPaBHEHUSAM XUMHUYECKUX peakuuil. M3yueHne nepuoanyeckux 3akOHOMEPHOCTEN U UX B3aUMOCBSI3H CO
CTPOECHUEM ATOMOBY.

VYcTaHOBIIEHHE CBSI3U  MEXKIY CTPOEHHMEM aTOMOB XHMHMUYECKHX DJJIEMEHTOB M IEPUOJUYECKUM
U3MEHEHUEM CBOMCTB XMMHYECKHX 3JEMEHTOB M HMX COEIMHEHMH B COOTBETCTBUU C TOJOXKEHUEM
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[lepnoanueckoil cuctembl. PemieHue NPaKkTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHMM Ha
XapaKTepU3aluilo XUMUYECKHX JIEMEHTOB «MeTamnueckue / HeMEeTaJUInYeCKHe CBOMCTBA XUMHUECKUX
3JIEMEHTOB B COOTBETCTBUU C UX DJIEKTPOHHBIM CTPOCHUEM U IOJIOKEHUEM B NEPUOJAMUYECKOU CHCTEME
xumuyeckux aemeHToB JI.M. Menneneesay

Tema 1.3.

Crpoenue BELIECTBA
U IIPUPOJAa XUMHYECKOU
cBsi3u. MHoroo6pasue
BEILIECTB

OcCHOBHOE€ COACPKAHUC

IIpakTHYecKHe 3aHATHA

[TpakTueckoe 3ansTue 2. (yacth 1) «CTpoeHHe BelecTBa U NPUPOaa XUMHUUECKON CBA3MY.

CrpoeHue BemiecTBa. XUMHYECKasl CBsI3b. BUABIXMMHMUECKON CBS3U (KOBAJEHTHAas HENOJISIpHAs M
NoJIsipHasi, MOHHAs, MeTayindeckas).MexaHu3mbl 0Opa30BaHMsI KOBAJEHTHOW XHWMHUYECKOW CBS3H
(0OMeHHBIN M TOHOPHO-aKIENTOPHBIH). BogopoaHast cBA3b.

[TpakTrueckoe 3ansaTue2. (4actpb 2) «CTpoeHne BelecTBa U Mpupoa XUMHUIECKOU CBA3M»
BanentHocTh.  OnektpooTpunareiabHocTb.  CreneHb  okuciaeHus.  VoHBI:  KaTHOHBI U
aHuoHbI/[eMOHCTpanuss MojeNell KPUCTAIUIMUYECKUX PEIIeTOK: MOHHOM (XJIOpWJ HaTpusi), aTOMHOM
(rpacduT U anmasz), MOJIEKYJISApHON (YIJIEKUCIBIM ra3, U0J), METAJUINYECKON (HaTpuid, MarHuil, Mep).
Pemenne nmpakTudeckux 3aJjaHU HAa COCTaBJIEHHUE AJIEKTPOHHO-Tpaduueckux GopMyil yieMeHToB 1—4
[IEPUOJI0B

OK 01
IIK 1.1
I[IK 1.2

Tema 1.4.
Knaccuduxkarus, u
HOMECHKJIATypa
HEOPTaHUYECKUX
BEIIIECTB

OcHOBHOe cojiep:KaHue

HpaKTH'{QCKI/Ie 3aHATHUA

[TpakTueckoe 3ausaTue3(yactsb 1). «HoMeHkIaTypa HEOPraHUYECKUX BEIIECTBY.

Knaccudukanuss Heopranmueckux BemecTB.HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB (OKCHIBI,
TUAPOKCHU/IBI, KUCTIOTHI, CONN). BerecTBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. ATperaTHbIe
cocTosiHMsI BemecTBa. Kpucramummdeckne W aMop(HBIE BEIIECTBA. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUIbI KPUCTAUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJSpHAs, WOHHAs, METaJUIMYecKas).
3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTAIIINYECKON PEILETKH.

[TpakTudeckoe 3ansatue 3 (dacts 2). «HomeHk1aTypa HEOpraHMUECKUX BEIIECTB»

Pemenune mpakTHYeCKMX 3aJaHUN TO KiIaccH(DHUKAIMKM, HOMEHKIAType M XHMHYECKUM (QopMyliam
HEOPraHMYECKUX BEIIECTB Pa3UYHBIX KIACCOB (yrapHbIil ras, YIJIEKHCIBIM ra3, aMMHaK, TamieHas
HU3BECTh, HCramicHasad HU3BECTHh, IIUTbhEBAA COAa H I[pyFI/IX)I Ha3zBaHHUA BCUICCTB IIO MG)KHYHapOHHOﬁ
(MIOIMAK) wnu TpuBHAnbHOM HOMEHKJIAType U COCTaBieHHE (OPMYJBI XUMHUYECKHX BEIIECTB,
omnpeJiesieHue MPUHAUISKHOCTH K Kiaccy. [louck mHpopManuu mo Ha3BaHUSM, HUJIEHTU(HUKATOpaM,
CTPYKTYpHBIM (opmynaM. AHaIU3 XUMHUYECKON HMH(OpMAIMK, MOTydyaeMO U3 pa3HbIX UCTOYHUKOB
(cpenctB MaccoBoi nHpopmaiuu, cetb MuTepHeT u npyrue)

OK 01
OK 02

Tema 1.5.
Tumsl XUMHAYECKUX
peaxkiuin

OcHoBHOeE coiepxxanue

Teopernueckoe o0yueHue

Xumnueckas peakuus. Kimaccupuxanyus XMMHYECKHX PEaKIUid B HEOPraHMYECKOW M OpPraHMYecKOM
XMMHH.3aKOHBI COXPAHEHHSI MAcChl BEILIECTBA, COXPAHEHUS U MPEBPAILCHUS YHEPTUHU NPU XUMHUYECKUX
peakiusix. OKHUCINTENbHO-BOCCTAHOBUTENIbHBIE pEaKUMK (YpPaBHEHUS OKHUCIEHMSI-BOCCTAHOBJICHUS,

OK 01
K 1.1
IIK 1.2
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CTCIICHb OKHCJICHUA, OKHCIWUTCIIb W BOCCTAHOBHUTCIIb, OKHCIWUTCIBbHO-BOCCTAHOBUTCIILHBIC PCAKIHWU B
MMpUpoJA€C, MPOU3BOACTBCHHBIX ITPOLECCAX U KU3HCACATCIIbHOCTHU OpFaHI/IBMOB)

Tema 1.6. Coaep:kanue y4e0HOr0 MaTepHaJja OK 01
PacTtBopbI, teopus| Teopernueckoe 00yueHHue OK 02
3JIEKTPOJIUTUYECKOM PactBopbl. Buabl pacTBOpoB 1o cofepkaHHIO pacTBOPEHHOTO BemecTBa. PactBopumocts. [loHsTHE O I1K1.2
JMCCOLMAIMM ¥ HMOHHBINA | qucriepcHbIX cucTeMax. VICTHHHBIE W KOJUIOMIHBIE PacTBOpPBI. MaccoBast [0y BELIECTBAa B PacTBOPE.
o0meH [Tonste o Bogoponnom nokasarene (pH) pactBopa. Dnexkrponutuueckast aucconuanus. CunbHble U

cna0ble AMEKTPOJIUTHI, HEANEKTPOIUTHL. Peakiinu noHHOro oOMeHa

IIpakTHyeckue 3aHATHA

[IpakTuueckoe 3anarue 4 (4actpb 1)«IIpuroroBiaeHue pacTBOpoBy.

IIpoBeneHne pacyeToB M NPUTOTOBJICHUE PACTBOPOB 3a[aHHOM MAacCOBOM J0JIe pPacTBOPEHHOIO

BelecTra. Pelienne npakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 3a/IaHUM Ha PaCTBOPHI, UCIIOJIb3YEMbIC B

OBITOBOM M IPOM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA

[Ipaktuueckoe 3anarue 4 (qactsb 2) «lIpuroroBienne pacTBOpoB».

[IpoBenenue peakiyii MOHHOTO OOMEHa, OMNpEIENIEHHWE CpeAbl PAcTBOPOB BEIIECTB C IOMOIIbIO

YHUBEPCAJIBHOTO MHAMKATOpa (KUciasi, HeUTpanbHas, IIeJIouHasi). 3aJaHusl Ha COCTaBJICHUE MOHHBIX

peaKIui.
Tema 1.7. OcHOBHOE coaepKaHue OK 01
Ckopocte  xummueckux| Teopernueckoe oGyueHue OK 02
peakuuii.  XuMu4ecKoe |CKOPOCTh peakiih, €€ 3aBHCHMOCTh OT Pa3jiM4HBIX (DAKTOPOB: HPHUPOILI PEArHPYIOLIMX BEILECTB, OK 04
paBHOBECHE KOHIICHTPAIlMU pEarupyroliux BelIeCTB, TEMIEpaTypbl M IUIOMIAJNM PEaKIHMOHHOW MOBEPXHOCTH. OK 07

TerutoBbie APGEKTHl XUMUYECKUX PEaKIHid: K30- U dHAOTepMUYecKuepeakun. OOpaTuMbIe peakiiuy. IK 1.1

Xumuyeckoe  paBHOBecue.DakTopbl,  BIMSIONIME HA  COCTOSHHUEXUMHYECKOTO IIK'1.2

paBHOBECHS
(KOHIIEHTpAIIUsl PeareHTOB WJIU MPOJAYKTOB PEAKIINH, AaBieHue, Temneparypa). [Ipuniun JlelllaTense

IIpakTuyeckue 3aHATHS

[Ipaktuueckoe 3ansaTHeS. (dacth 1) «BnusHme pasznuyHbIX (AKTOPOB HA CKOPOCTh XHWMHUYECKOU
peaKIum.

Pemenne npakTUKO-OpUEHTHUPOBAHHBIX 3aJaHU Ha aHaiau3 (AKTOPOB, BIMUSIOUIMX HAa H3MEHEHHUE
CKOPOCTH XMMHMUYECKOH peakUuu. 3aBUCUMOCTb CKOPOCTH XHMHYECKOM PEAKIUH OT IPUCYTCTBUS
Karajau3aTopa Ha MpHUMepe pa3ioXKeHHs MEepoKCHIa BOAOPOJA C IMOMOUIbI0 JUOKCHAA MapraHia H
KaTasasbl.

[IpakTuueckoe 3ansTue 5. (4acTh 2) «BnusHue paznuyHbIX (HAKTOPOB HA CKOPOCTh XHWMHUYECKOU
peaKIum.

Pemienne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUil Ha mnpumeHeHne npuHuuna Jle-lllarense mist
HaXOXKACHUA HalpaBJICHUA CMCIICHUSA PaBHOBECCUA XUMHUYECKOU pCaknimn "W aHaJInu3 (baKTOpOB,
BJIMSIIOUINX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHS

KonTpoabHnas padora 1

CtpoeHue BenecTBa 1 XUMUYECKHe peakiuu (1o pasjaeny 1)
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Pa3nen 2. Heoprannueckas XumMus

12

Tema 2.1.
DOHu3uKO-XUMHUUECKHEC
CBOMCTBAHEOPTaHUYECKUX
BCILIECTB

OcHOBHOe coJep:KaHue

=]

TeopeaneCKoe oﬁyqe}me

Mertamnsl. [lonoxxenue meramioB B [lepuogudeckoii cucTeMe XMMHUYECKUX 31eMEHTOB. OCOOEHHOCTH
CTPOCHHUSI DIIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. O0mue pusndeckrue cBoicTBa MeTauioB. CIuiaBbl
METaJUIOB. DJEKTPOXUMUYECKUM psii HANPSHKEHUM MeTaluioB. XHMMHUYECKHE CBOMCTBA Ba)KHEHIIMX
METaJUIOB (HATpWM, Kaluid, KaJbI[Mi, MarHui, allOMHUHHUH, [HWHK, XpOM, JK€JIe30, MeIb) M UX
coeuHeHMI. OOmMe crocoObl MOJayYeHHsI MeTAIIOB. [IpMMEHEHHE METAJIIOB B OBITY U TEXHHUKE

Hemeramnel. [lonoxenune HemetamioB B Ilepumoanueckoi cucreme xumuyeckux saemeHToB JI.U.
MenzeneeBa U OCOOEHHOCTH CTpOCHHS aTOMOB. Du3MUYecKHe CBOMCTBA HEMETAJLIOB. AJUIOTPOMHS
HEMETa/UIOB (Ha mpuMepe Kuciopona, cepwl, (ochopa u yrimepoma). XUMHUECKHE CBONCTBA W
MIPUMEHEHHE BAXHEUIINX HEMETAJUIOB (TaJloreHoB, Cephl, a30Ta, Gocdopa, yriepojga U KpeMHHUsA) U UX
CoeIMHEHUI (OKCHUIOB, KHCIOPOACOAEPKAILIMUX KHUCIOT, BOJOPOAHBIX coenuHeHui). [lpumenenue
BaXXHEUININX HEMETAJIOB U X COCAUHECHUN

XHUMHUUYEeCKHe CBOMCTBA OCHOBHEIX KJIACCOB HCOPraHN4YCCKUX BEIICCTB (OKCI/I,Z[OB, THAPOKCHUIAOB, KHUCJIOT,
coleit u I[p) I'enetnyeckas CBA3b HCOPraHNMYCCKUX BCIICCTB, IMPUHAMJICIKAIINX K Pa3IMYHbIM
KJ'I&CC&M.E;&KOHOMepHOCTI/I B H3MCHEHHH CBOMWCTB IMPOCTBIX BEIICCTB, BOAOPOAHBIX COCI[PIHCHHﬁ,
BBICIIHUX OKCH 0B M THAPOKCHUIOB

IIpakTHYecKHe 3aHATHA

[IpaxkTuyeckoe 3ansaTue 6. (yactb 1) «PU3NKO-XMMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTBY.
CocraBieHrne ypaBHEHHH XMMHUYECKMX PEaKLUUN C y4yaCcTHEM MPOCTBIX U CIIOXKHBIX HEOPraHMYECKUX
BEIIECTB: METAVIOB M HEMETAJUIOB; OKCHUIOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHCIOT, OCHOBaHMM U aM@OTEpHBIX T'HIPOKCHIOB; HEOPraHUYECKUX COJeil,
XapaKTEepU3yIOUINX UX CBOMCTBA.

[IpakTuueckoe 3anarue 6. (4actp 2) « DU3HKO-XMMHUECKHUE CBOIICTBA HEOPTaHUYECKHUX BELIECTBY.
Pacuérel Macchl BemiecTBa WM 00bEMa Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UM 00BEMY
OJIHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA, KONIMYECTBA BEIIECTBA)
IPOAYKTOB PEaKLMH, €CIU OJHO M3 BELIECTB UMEET NMPUMECH. PelleHne npakTuKO-OpUEHTUPOBAHHBIX
3a/laHuil Ha CBOICTBa, COCTaB, MOJy4YeHUE U OE30MaCHOE HCIOJIb30BAHNE BAXKHEUIIUX HEOPraHUYECKUX
BEIIECTB B OBITY U NPOeCCUOHATILHOM JIeATEIbHOCTH YEJIOBEKa

OK 01
OK 02
OK 04
K 1.1
I[IK 1.2

Tema 2.2.
WNnentudukarus
HEOPTaHMYECKUX BEIICCTB

OcHoOBHOE co/iep:KaHue

IIpakTHYecKHe 3aHATHA

[Tpaktuueckoe 3ansatue 7 (dacth 1)«aeHTrudukamnms HeOpraHUIECKUX BEIIECTBY.

Pemenne sKcrepuMEHTANBHBIX 3a7ad MO0 XHUMHYECKHM CBONCTBAM METaUIOB M HEMETAJIOB, II0
pacro3HaBaHUIO W MOJYYEHHI0 COEAMHEHUH METalIOB M HEMETaJlJIOB(B3aUMOJICHCTBUE THIPOKCHIIA
AJTIOMUHHUSI C PACTBOPAMU KUCIIOT U LIEI0YEH, ).

ITpakTrueckoe 3aHaTHE 7 (4acTh 2) «neHTHdGUKaIMS HECOPraHUIECKHUX BEIIECCTBY.

OK 01
OK 02
OK 04
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I/IIICHTI/I(i)I/IKaIII/ISI HCOPTaHUYCCKUX BCHICCTB C HUCIOJB30BAHUCM HX (1)I/I3I/IKO-XI/IMI/I'-ICCKI/IX CBOﬁCTB,
XApPAKTCPHBIX KAa4YCCTBCHHBIX peaKHHﬁ. KadgecTBeHHEIC pCaKuu Ha Cy.]'IB(baT—, Kap6OHaT— n XJIOopuna-
AHMOHBI, HAa KATHOHBI MCTAJIJIOBH KATHOH aMMOHMS

KonTpoJbHasi padora 2 |CBoiicTBa HCOPraHMYECKUX BEIISCTB (1O pasaeny 2) 2
Paznen 3. TeopeTnueckue 0OCHOBBI OPraHUYeCKO XUMHH 2
Tema 3.1. OcHOBHOE coepKaHue 2 OK 01
Knaccudukanms, TeopeTuueckoe o0yueHHe 2
CTPOCHHE u|[Ipenmer opraHmueckoil XWMuU: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAYCHHE B IMOJIYYCHUU HOBBIX
HOMCHKJIaTypa BEIIECTB U MaTepHanoB. Teopus CTpOeHUs opraHuyeckux coeanneHuit A.M. ByTtiepoBa, e€ oCHOBHBIE
OPraHU4eCKUX BEUICCTB  |mosokeHust. CTpyKTypHBIE (OPMYIJIBI OpPraHWYECKHX BEIIECTB. | OMONOTHs, M30Mepus. XHUMHUYECKas
CBSI3b B OPraHUYECKUX COCIMHEHUSX: KPATHBIE CBSI3U, G- U T-CBS3H.
[IpencraBnenue o knaccuuKay OPraHUYECKUX BeliecTB. HoMeHKIIaTypa OpraHMuecKux COeTUMHEHUI
(cuctemaruyeckasi) U TPUBHAIbHBIC HAa3BAHUS BAXKHEHMIIMX IMPEACTABUTENICH KJIACCOB OPraHMYECKUX
BCIIICCTB
Pa3nen 4. YrieBoaopoabl 10
Tema 4.1. OCHOBHOE coiep:Kanne 8 OK 01
YrieBoopoasl M UX| TeopeTHdeckoe oGyueHue 6 OK 02
HPUPOAHBIC — MCTOYHWKH| [TpenenpHbIe yIIIEBOAOPO/bI (aJIKAaHBI):COCTAB M CTPOCHHE, TOMOJOTHYECKHA psia. MeraH u 9ITaH: OK 04
COCTaB, CTPOCHHE, GU3HUSCKUE M XMMHUCCKHE CBOMCTBA (PEaKIMK 3aMEIICHUS H TOPCHHSI), TIOJTyUYCHHE 2 IK 1.1
U TIpUMEHEHHUE. K 1.2
HenpenenbHble yrieBoaopoabl(adKeHbl, aaKaIueHbl, aTKUHBbI).
AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKUW psiA. OTWIEH U TMPOMMIIEH: COCTaB, CTPOCHUE,
¢usznyeckue W XUMHYECKME  CBOMCTBAa  (peakluu  TUAPUPOBAHMS,  TaJOre€HUPOBAHMUS,
TUAPATAIH,0KUCICHHS U TTOJIMMEPH3AIIIH ) TTOyYeHHUE U IPUMEHEHHE.
Ankanuensl: OyrtamueH-1,3 u wmetunOyragueH-1,3, XMMHUYECKOE CTPOCHHME, CBOWCTBA (peakiius )
MOJIMMEPU3AIUH ), TPUMEHEHUE (711 CHHTE3a MPUPOJHOTO U CHHTETUYECKOTO KayuyKa v PE3UHBI).
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUECKUN psii. ALIETUJIICH: COCTaB, XMMHUYECKOE
cTpoeHHe, (u3MUeckrne U XUMHYECKHE CBONCTBA (peakluu THIPUPOBAHUS, TaJIOTCHUPOBAHUS,
THJIpaTallik TOPEHUs), MOJyUYCHUE W MPUMCEHEHHE (MCTOYHUK BBICOKOTEMIICPATYPHOTO IUTAMEHHU JUIS
CBAapKH M PE3KH METAJLIOB)
ApomaTtudeckue yrieBoaopoasl (apeHsl). beH3zom u Tomyon: cocTtaB, cTpoeHHE, (U3UYECKHUE |
XUMHYECKHE CBOWCTBA (peakiuu TaJOTCHUPOBAHHWS W HHUTPOBAHMS), MOJyUYE€HHE U TPHUMEHEHUE.
TokcuuHOCTh apeHOB (BiMsHHME O€H30JIa Ha OpraHu3M 4YeloBeka). ['eHeTmdeckas CBA3b MEXIY
YTIEBOIOPOAAMH, TPUHAICIKAIINMHE K PA3TUYHBIM KJIacCaM. 2

[IpupoaHbie HCTOYHUKH YTIIEBOIOPOAOB. [Ipupoanslii ra3 u momyTHble HedTsHbIE Ta3el. HedTh u e
npoucxoxaeHue. CrocoOsl nepepaboTku HeTU: EPEroHKa, KPEKUHT (TePMHUUSCKHIA, KATATHTUYECKU),
nuponu3.  I[lponykTel  mepepa®oTku  HedTH, HX  TNPUMEHEHHE B IPOMBINUICHHOCTH
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1 B ObITy. KaMEHHBIN YT0JIb M MPOAYKTHI €ro nepepadoTKH

JlabopaTopHble 3aHATHS 2

JlabopaTopuoe3anstue 1 «HomeHkIaTypa u CTpOCHHE YTIIEBOIOPOIOBY

TpuBuanbHass M MEXAYHApOJHAs HOMEHKIATypa. MoJeaupoBaHUe MOJIEKYJl YIJIE€BOJOPOJIOB (Ha

npuMepe 3TaHa, STUJICHA, alleTWICHA W Jp.) U TaJoreHONmpoM3BOAHBIX. COCTaBICHUE CTPYKTYPHBIX

dbopMyI U onpeseneHre Kjiacca YriieBoJ0POIOB.
Tema 4.2. OcHoBHOe coiep:KaHue 2 OK 02
dusuko-xumuueckue|JlabopaTopHbie 3aHATHS 2 OK 04
CBOWCTBA YTJICBOJIOPOJIOB |JlaGopaTopHoe3ansiTHe2 «CBOWCTBA YIIICBOJOPOIOBY.

XVMUYECKUE CBOHCTBA, CIOCOOBI MONYYCHHs YriaeBogopoaoB. [lomydyeHune 3TuieHa U HU3YUYCHHE €r0

CBOMCTB. MojienupoBaHre MOJICKYJI 1 XMMUYECKUX MPEBPAIICHUNA YTIIEBOJOPOAOB (Ha MpUMEpe dTaHa,

ATUJIEHA, alleTIJICHA U Jp.) U TaJOT€HOMPOU3BOIHBIX
Pa3nea 5. Kucjiopoaocoaep:kainiyue oprainyeckue coeJHHeHusI 14
Tema 5.1. OcHOBHOe cofepKaHue 2 OK 01
Criuptel. Denon TeopeTuueckoe 00yueHue 2 OK 07

[IpenenpHBIE OAHOATOMHBIE CHUPTHI (METAHON W JTAHOJ): CTpOEHHE, (PU3UYECKUE U XUMUUYECKHE

CBOMCTBA (peakuuu c AKTUBHBIMHU MeTaJlJIaMH, rajJjioreHoBOJI0POJIaMHu, ropeHue),

npumMeHeHne. BogopoaHsie CBA3M MEXy MOJIeKyinamMu ciupToB. Ousnonorndeckoe AEHCTBUE METaHOIIA

Y 3TaHOJIa HA OPraHU3M YEeJIOBEKA.

MHoOroaroMHbIe CHUPTHI (ITHJICHIIIUKOIb U TIUIEPUH): CTpoeHne, (U3NIECKUe U XUMUYECKHUE CBOMCTBA

(B3auMoielicTBHE CO WICNIOYHBIMH METajUlaMU, Ka4eCTBEHHAs PEakiusi Ha MHOTOATOMHBIE CIHPTHI).

®u3noI0rnYecKoe ACHCTBUE HAa OpraHu3M ueioBeka. [I[puMeHeHne riumneprHa u STUICHTIIUKOJIS.

®enon. CTpoeHue MOJEKyIbl, GPU3NYECKUE U XUMHUYECKHUEe CBOMCTBA (heHona. TOKCHUHOCTh )eHOMa, ero

dbu3HoIOTHIECKOe JEHCTBHUE HAa OpraHu3M denoBeka. [Ipumenenne genomna
Tema 5.2. OcHoBHOE co/iep:KaHue 6 OK 01
AIbIeTHIBL. TeopeTnueckoe o0yueHue 2 OK 02
KapOoHOBBIE KUCIOTBI.  |Anbaeruabl ¥ KeTOHBI ((pOpManbaeru, alneTaabIerul, aleToH): CTPOeHUE, (PU3MIECKHE U XUMHYECKHE OK 04
Cnoxwnsle >ups CBOMCTBAa (peaklUM OKWUCIEHUS W BOCCTAHOBJICHHUS, KAayeCTBCHHBIC PEAKIMU), TOJy4YCHHE U

MpUMEHEHUE.

OIHOOCHOBHBIE TIPE/IENIbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbHHAs W YKCYyCHasi KHCIIOTBI): CTPOCHHE,

duznyecKre U XUMHYECKHE CBOMCTBA (00IIKEe CBOMCTBA KUCIIOT, PeaKIHsl 3TepUPUKAIINH ), TTIOTYICHHE U

npumeHeHrne. CTeaprHOBas U OJIEMHOBAs KUCIOTHI KaK MPEICTABUTENIM BBICIINX KapOOHOBBIX KHCIIOT.

Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEee IEHCTBUE.

Cnoxnble 3¢GUPBl KaK MPOU3BOJHBIE KapOOHOBBIX KHCJIOT. ['MApPONIW3 CHOXKHBIX 3¢GUpoB. KuphI.

I'upponus xupos. [TpumeHenue xkupoB. buosiornueckast pojib )KUPOB

JlabopaTopHble 3aHsITHS 4

JlaboparopHoe 3ansTHe3. «HOMeHKIIaTypa OpraHnYeCKUX BEIIESCTBY. 2
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O3HakoMJIeHHE ¢ 00pa3llaMi OpPraHWYECKHX BEIISCTB M MAaTepUAAMHU HA MX OCHOBE, MOJICIIHPOBAHUE
MOJICKYJl OpPraHWYeCKHX BEIIECTB, HAOJIOJACHWE W ONKHCAaHUE JICMOHCTPAIMOHHBIX OIBITOB II0
MPEBPAICHAIO OPTaHWYCCKUX BEIISCTB TMPU HArpeBaHUM (TUIABJICHHWE, OOYTJIMBAaHWE W TOPCHHUE).
CocTaBiieHHE TOJIHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OPMYJI OPraHUYECKHX BEIIECCTB OTACIbHBIX
KJIACCOB, HCIIOJIb3Ys WX Ha3BaHUs IO CHCTEMAaTHYCCKOW W TPUBUAIBHONH HOMEHKIIAType (ITHIICH,
aleTHJICH, TIMIepuH, (eHon, (opMaabAeruj, YKCyCHas KHCIOTa, TIUIMH). PacdeTbl mpocTenmieit
(hOpMYJIBI OPraHMYECKOM MOJICKYJIBI, HCXOJIS U3 3JIEMEHTHOTO cocTana (B %)

JlaGopatopHoe 3aHATHE 4«XUMUYECKHE PEAKIIUN OPraHUYECKUX BEILECTB

CocraBneHue cxeM peakuuid (B TOM 4MCIE [0 MPEAJOKEHHBIM IEMOYKaM MpeBpalleHuil),
XapaKTepU3yIOIUX XMMHUYECKHE CBOMCTBA OPraHMYECKUX COEJUHEHUH OT/ENbHBIX KJIaCCOB, CHOCOOBI
UX TONY4YeHMs] M Ha3BAaHUE OPraHUYECKUX COEAMHEHUH I10 TPUBHUAJIBHOW WM MEXIYyHApOJHOM
cHUCTeMaTHYECKOW HOMEHKIAType.

Pemenne mnpakTUKO-OPHUEHTUPOBAHHBIX TEOPETHUECKMX 3aJaHMM Ha CBOWCTBA OPraHMYECKUX
COEJIMHEHUI OT/IeIbHBIX KJIACCOB.

Tema 5.3.
Yrnesoanl

OcCHOBHOE€ COACPKAHUC

TCODCTI/I‘ICCKOC 06yquI/Ie

VYrneBoabl: cocTas, KilaccuuKalus yriieBoaoB (MOHO-, 1U- U nojucaxapuabl). [ oko3a — npoctenmmi
MOHOCaxXapua: OCOOCHHOCTH CTPOEHHSI MOJEKYJbl, (U3NYECKHE U XHUMHUYECKHE CBOMCTBA TJIFOKO3BI
(B3aumopeiictBue ¢ runpokcunom Meau(ll), okucinenue amMMmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAQHOBJICHHE, OpOXKEHHE TJIOKO3bl), HaxXOXJIEHHE B MpPUPOJE, NPUMEHEHHE TIJIOKO3BI,
Ouosiornyeckas poJib B JKU3HEAEATEIBHOCTU OpraHu3Ma yenaoBeka. dorocuHre3. @pykro3a Kak H3oMep
TJIFOKO3BL.

Caxapo3za — IpeACTaBUTENb TUCAXAPUIOB, THIPOIN3 CaXxapo3bl, HAX0KIECHUE B IPUPOJE U IPUMECHEHHE.
[Tonucaxapuapl: Kpaxmall ¥ LEJII0103a KaK IPUPOAHbIe nonuMepsl. CTpoeHHe Kpaxmalla U LEeJI003bl,
dbu3NYecKre U XMMHUYECKHE CBOMCTBA KpaxMaJa (THAPOJIN3, KaueCTBEHHAsS PEAKITHS C HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DOU3UKO-XUMHUUSCKHE
CBOICTBa
KHCJIOPOAO0COIEPIKALIUX
OpraHUYEeCKUX
COeIUHEHUN

OcHoBHOE co/iep:KaHue

JlabopaTopHble 3aHsITHS

JlabopaTtopHoe 3anstue 5. «HoMeHkIaTypa KUCIOPOI0COAEPKAIIUX OPTaHUIECKUX COCTMHEHUID.
TpuBHanpHas U MEXAyHApOAHAS HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI OJTYyUEHUS! CIIUPTOB
U (heHOJIOB, KapOOHOBBIX KUCIIOT U 3(UPOB, aTbJACTHAOB U KeTOHOB. COCTaBlIeHHE CXeM peakiuii (B TOM
YyHUClie MO TMPEeAJOKEHHBIM IIeTOYKaM MPEeBPAIEHUI), XapaKTepU3YIOIUX XHUMHUYECKHE CBOMCTBA
KHCJIOPOJIOCOJEPIKAIIMX OPTraHUYECKUX COEAMHEHUN

JlaGopaTtopHoe 3aHATHE6. «XUMHUYeCKMe M (U3MYECKHE CBOMCTBA  KHCIOPOJOCOJEpIKAIUX
OpPraHUYECKUX COCIUHEHMSD.

[TpoBenenue, HaOMIOIEHNE M ONUCAHUE IEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUYECTBEHHbBIE
peakuuu OJHOATOMHBIX CIUPTOB (OKHcIeHHE 3TaHoja okcuaoM Mmeau(Il)), MHOroaTOMHBIX CHHPTOB
(B3aumogeiicTBue raunepuHa ¢ ruapokcugoM  menu(Il)), ampaeruioB  (OKHUCIEHHE aMMHAYHBIM

OK 01
OK 02
OK 04
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pactBopoMm okcuga cepedpa(l) u ruapoxcunom wmenu(ll), B3ammonelicTBue Kpaxmaia € HOJOM),
M3y4YCHUE CBOWCTB PacTBOPa YKCYCHOM KHUCIIOTHI

Paznen 6.A30Tcoaep:kaniue opranndeckie coequHeHust 4
TeMma 6.1. OcHOBHOe coepKaHue 4 OK 01
AMUHBL TeopeTuyeckoe 00yueHue 2 OK 02
AMHHOKHCITOTBL. AMUHBL. METWIAMHH — MPOCTEHIIMA MpEICTABUTENh aMHHOB: COCTaB, XHMHYECKOE CTPOCHHE, OK 04
benku bu3NYecKue U XUMHUYECKUE CBOMCTBA, HAXOXKICHUE B TIPUPOJIE.

AMUHOKHUCIIOTHI KaKk amMOTepHbIe OpraHuueckue coenuHeHus. Ou3nueckne U XMMHUYECKHE CBONCTBA

aMUHOKHCIIOT(Ha MpUMepe TIIMIKUHA). brosornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTusl.

benku kak mnpupoanele nonuMmepbl. llepBuuHasi, BTOpUYHAS H TPETUYHAs CTPYKTypa OEIKOB.

XHUMHYECKHE CBOMCTBA OCIKOB: THAPOJIN3, ICHATYpAIlUsl, KAYECTBCHHBIC PEAKIIMU Ha OCJIKU

JlabopaTopHble 3aHATHS 2

JlaGopaTopHoe 3ansTHe7. «CBOKWCTBA a30TOCOACPKAITUX OPTAHNYECKUX COSTUHEHUID.

®u3nyuecKue U XMMUYECKHE CBOMCTBA aMUHOB (PEAKIMUC KUCIOTaMH M TOPEHUS) U aMUHOKHUCIIOT (Ha

npuMmepe TimnuHa). HabmroneHne u onucaHue IEMOHCTPAIMOHHBIX OIBITOB:ICHATYpaIus OCIKOB IPH

HArpeBaHUU, IBETHHIC PEAKIIUU OCITKOB
Pasznen 7.BbICOKOMOJIEKYJISIPHBIE COeTNHEHUA 4
Tema 7.1. OcHOBHOe cofepKaHue 2 OK 01
[LmacTmaccer. JlaGopaTopHble 3aHATHS 2 OK 02
Kayuyxu. Bonokna JTaGoparoproe 3ausitre 8. «CHHTE3, aHAIM3 U KJIaCCH(UKAINSI BBICOKOMOJICKYJIIPHBIX COCTHHEHUI OK 04

OCHOBHbIE TOHSITUSI XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED, MOJUMEpP, CTPYKTYpPHOE IK 1.1

3BE€HO, CTEIMEHb TOJUMEPHU3AINH, CPEIHSsI MOJeKyJsipHas wMacca. OCHOBHBIE METOJBI CHHTE3a IIK 1.2

BBICOKOMOJIEKYJISIPHBIX COEMHEHUI — MOJMMEPU3aIUs U TOJIMKOHICHCALIMSL.

O3nakomiieHMe ¢ oOpasmamMu TPUPOJIHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IIIACTMAacC, KaydyKOB:

IUTACTMACCHl  (TIOIMATUIICH, TOJHIPONUIICH, TOJUBUHWIXJIOPHUA, TOJHUCTUPON); HATypalbHBIA U

CUHTETHYECKHE Kayuyku (OyTaJMEeHOBBIH, XJIOPONPEHOBBIM U M30MPEHOBBIN); BOJIOKHA (HATypalibHbIE

(xJI0MOK, HIepCTh, MIENK), UCKYCCTBEHHBIC (alleTaTHOE BOJOKHO,BHCKO3a), CHHTETHUYECKHE (KAmpoH U

JIaBCaH)
KontpoabHas pa6ora 3 |CTpyKTypa M CBOMCTBA OPraHMYECKUX BEIIeCTB (10 pasaenam 3-7) 2
IIpogdeccnonaiLHOOPHEHTHPOBAHHOE COJIePKAHHE (COlepKAHME PUKIATHOTO MOTYJIs1) 8
Paznen 8.Xumusi B ObITY M IPOU3BOJACTBEHHOM 1EATEIbHOCTH YeJI0BEKA 6 OK 01
Tema 8.1. OcHOBHOe cojep:KaHue 6 OK 02
Xumudeckue TexHosorud | TeopeTrnuyeckoe o0yueHHe 2 OK 04
B IIOBCETHEBHOMN IIpaBuna 3KONOTHYECKHU uenecoo6pa3Horo IIOBECICHU B 651Ty u prLLOBoﬁ JOEATEIIBHOCTH B LIEJIAX OK 07
¥ npogeCCHOHABHOM |COXpaHEH s CBOETO 30POBbS M OKPYXKAIONIEN NPUPOIHON CPE/bl, ONACHOCTh BO3JICHCTBHUS Ha JKMBBIE IK 1.1
ACATCIBHOCTH YCJIOBCKA OPraHWYECKHUX BEIIECTB OTACNIBHBIX KJIAcCOB (YrIeBOAOPOJIbI, (heHOJIbI, IK 1.2

OpPraHu3MbI CIIMPTHI,
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XJIODOPraHUYECKHE TPOM3BOJHBIE, aJbAETUABI M JIp.), IOKa3aTellb MpeleibHO JOMYyCTUMOMN
KOHIICHTPALMU U €T0 UCIIOJIb30BAHHUE.

Ponp xuMum B o0OecrieueHHH SKOJIOTUYECKOH, SHEPreTHYeCKOW M THIIEBOW 0e30MacHOCTH, Pa3BUTHH
MEIUIUHBI, CO3JaHUH HOBBIX MAaTE€PHUaAJIOB (B 3aBUCUMOCTH OT BHJa NMPO(ECCHOHANBHOMN 1eATebHOCTH),
HOBBIX MCTOYHHMKOB DHEPIHM (aJbTEpPHATUBHbIE MCTOYHUKH 3HEpruu). IIoHsATHE O HayuyHBIX METO/ax
IIO3HAHUSI BEIIECTB W XMMHUYeCKMX peakuuil. IlpeacraBneHus o0 oOImMX Hay4HBIX MPUHLUIAX
IPOMBIIUIEHHOTO TOJY4YEHUs! BAaXXHEMIIMX BELIECTB (HAa MpUMeEpax IMPOMU3BOJCTBA aMMHUAaKa, CEPHOU
KHCJIOTBI, METAHOJIA).

XumHs ¥ 310pOBbE YEJIOBEKA: IpaBUiIa OE€30MaCHOrO HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
OBITOBOM XMMUHU B IIOBCEAHEBHOM KHU3HU

JlabopaTropHble 3aHATHS 4
Jlaboparopubie 3anatus 9. «lIpruMeHeHHe XUMHUYECKMX BEIIECTB M TEXHOJIOTHH C ydeToM Oymyuieit
poeCcCHOHAIEHON A TENHHOCTI.

Pemienue keiic-3a1au Mo TeMaM: MUIIEBBIE MPOIYKThI, OCHOBBI PAIlMOHAIILHOIO MUTAHUs, BaKHEHIINE
CTPOUTETbHBIE U KOHCTPYKIIMOHHBIE MaTEpHUAJIbI, IPOU3BOJICTBO VIS KEJIE3HOM JOPOTH, KPACKH, CTEKJIO,
KepaMHKa, MaTepuabl AJs QIEKTPOHUKH, HAHOMATEepUAIbl, TEKCTHIILHBIE BOJIOKHA, ICTOYHUKU YHEPTHH,
OpTaHWYECKHE W MUHEpaJbHBIC YIOOPECHHS, JIGKAPCTBEHHBIC M KOCMETHUSCKHE Tpenaparbl, OBITOBAs
XUMHUSI, MaT€pPHaIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

3ammra:[IpencraBnenne pe3ynbTaToOB pEUICHUs Keic-3amad B GopMe MHUHH-AOKIAna (IOIMycKaeTcs
UCIOJIb30BaHue TpaduuecKiX U MPe3eHTAMOHHBIX MaTEPHAIIOB)

IIpome:kyTouHasi aTTecTanus no gucuuniaunne (aubdepeHunpoBaHHBIN 3a4€ET) 2
Bcero 72
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3 YcioBus peaju3anny NporpaMmal 001eo0pa3oBaTe/ibHOM TUCHUIIIMHBI

3.1 TpeGoBanuss K MHHUMAJIBHOMY  MATEPHAJIbHO-TEXHHYECKOMY
o0ecrne4eHnIo

VYyeOHas IMCUUIUIMHA peanu3yeTcsi B yUeOHOM KaOuHeTe « XUMUS».

O6opynoBanue kabnHeTa:

® [I0CaJOYHbIE MeCTa MO KoaudecTBy oOydaronuxcs 30pabounxmecT(CTObI,
CTYJIbSIay IUTOPHBIE);

® 000pyZ0BaHHOE paboyee MECTO mpemnojaBaTelisi (CTOJd, KPecio, MepCOHaIbHBIN
KOMIIBIOTEP, JIOKAJIbHAS CETh C BBIXOJIOM B Internet);

® yyeOHas J0CKa;

* Habop «YueOHas 1abopatopus» s MPOBEICHUS Ta00paTOPHBIX padoT — 15 miT.

JleMoHCTpalMOHHbIE Y4eOHO-HarIsIHbIE TTOCOOUS

- Ilepuommueckas cucrema xumudeckux odiemeHtoB J[.M. Menneneesa
(Tabnuia);

- TabaMIa paCTBOPUMOCTH THIPOKCUIOB U COJIEH B BOJIE;

-cepus TaOIHI] IO OPTaHUYECKON XUMHUH.

Texnuueckune cpeacTra 00ydeHUs:
®  MyJbTUMEIUANPOEKTOP C IKPAHOM.

3.2. MUupopmanuonHoe odecneuyeHue odydyenus. IlepeyeHb pexoMeHAyeMbIX
yueOHbIX u3aanmii, UHTepHeT-pecypcoB, 10NOTHUTEIBHOM JIUTEPATYPbI

OcHoOBHbIE IEYaTHbIE U3TAHUS
1. [Mabpuensn, O. C. Xumust 111 npodeccuii ¥ CrenrabHOCTEN TEXHUYECKOTO
npoduis: y4eOHUK JUIsl CTY. yupexaeHus cpea.npod. odpazoanus / O.C. I'abpuensH,
N.T". OctpoymoB.- M.: U3naTensckuit ueHtp «Axanemus», 2017.—272 c. C uB.uiu.
2. Iabpuensn, O. C. Xumus. TexHomormdyeckuil npoduiib: y4eOHUK IS
CTYJIEHTOB YUpexXJIeHU cpeanero npodeccuonaibHoro oopazosanus/ O.C. ['abpuensH,
N.T". OctpoymoB — Mocksa : [Ipocsemienne, 2025. — 304 c. : ui.

3. Pymsutuc I'.E. Xumus: 6a30Bblii ypOBEHb: yUeOHUK /I 00pa3oBaTEIbHBIX
OpraHu3aIni, peaNn3yIoNmX oOpa3oBaTenbHbIC IPOrPaMMBbI CPEIHETO
npodeccuonanbHoro obpazopanus/ I'.E. Pymurnc, ®.I'. denpaman. — Mocksa:

[Ipocsemienne, 2025. — 336 c. : ui.
JlonoTHUTEIbHbIE HCTOYHUKH

1. I'abpuensn, O. C. Xumus: 10-i kimacc : yueOHUK sl 001eo0pa3oBaTeIbHBIX
opranu3zauuii: 6a3oBblil yposenb / O.C. I'abpuensin, U.I'. Octpoymos, C.A. Cnankos.,
A.H. JIéBkun — Mocksa :IIpocsemienne, 2021. — 400 c. : ui.

2. T'abpuensn, O. C. Xumusa: 11-i knacc :0a30BBIM ypOBEHb: YYEOHUK JIS
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obmeoOpasoBarensubix opranusanuii/ O.C. T'abpuensa, W.I'. Octpoymos, C.A.
CnankoB. — Mocksa:IIpocsemenne, 2021. — 432 c. : ni.

3. T'abpuensn O.C. u ap. Xumus. IIpaktukym: yuyeb.mocobue ajig CTYJEHTOB
npo(hecCHOHANBHBIX 00pa30BaTENbHBIX OPTaHM3AlNN, OCBAaWBAIOIUX MPOdEeccuu u
cnermuanbHocTCIIO. — M, 2017.

HNuTepHer-pecypcnl
1 www. hemi. wallst. ru (OOpa3zoBaTenbHbIN CAaUT IS KOJIBHUKOB « XUMUS)
2 www.alhimikov.net (O0pa3oBaTenbHbIN CAUT AJIA IIKOJIBHUKOB).
3 www. chem. msu. su (Q1eKTpoHHas OUOINOTEKA 10 XUMUH).
4 www.enauki.ru (MHTepHeT-U3aHue s yuntelie « EcTecTBeHHbIE HAYK»).
5 www. lseptember. ru (MmeToauueckas razeta «llepBoe ceHTIOps»).
6 www. hvsh. ru (kypHan «XuMusl B IIIKOJIE).
7 www.hij.ru (kypHan1 «XUMUS U )KU3HBY ).
8 www.chemistry-chemists.com (3JI€KTpOHHBIN KypHAT « XUMUKHU U XUMHUSD ).
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4 KoHTpPo/b M OLIEHKAa PpPe3yJbTATOB OCBOEHUS 001Ie00pa3oBaTeIbHOM
AUCHMILTHHBI

KoHnTpoib ¥ omeHka pe3yJapbTaTOB  OCBOEHHUS  00IIeoOpa3oBaTeIbHOM
JUCLUUILUIMHBI PACKPBIBAIOTCSA Ye€pe3 AHMCIUIUIMHAPHBIE pPe3yJIbTaThl, HANpaBJICHHbIC Ha
dbopmupoBanre OOMMX W TPO(PECCHOHATBHBIX KOMIETEHIIMH IO pasjieiaM U TeMam

coJiep KaHus yueOHOTO MaTepurarna.

Obémas/nmpodeccuonann Tun oneHoOYHBIX
Pa3nen/Tema .
Hasl KOMIIETeHI S MeponpUsITHI

Tema 1.1-1.7

Tema 2.1, 2.2

Tema 3.1 .

Brmonnenue 3agaHui

OK 01 Tema 4.1 KOHTPOJIBHBIX PadoT, 3aaHui

Tema 5.1-5.4 .

Tema 6.1 3ayeTa C OICHKOM

Tema 7.1

Tema 8.1

Tema 1.2,1.4,1.6,1.7

Tema 2.1, 2.2

Tema 4.1, 4.2 Brinosinenue 3aganui
OK 02 Tema 5.2-5.4 KOHTPOJIbHBIX padoT, 3a/laHui

Tema 6.1 3a4eTa ¢ OLEHKOM

Tema 7.1

Tema 8.1

Tema 1.7

Tema 2.1, 2.2

Tema 4.1, 4.2 Brinonnenue 3aganuim
OK 04 Tema 5.2-5.4 KOHTPOJIbHBIX padoT, 3alaHui

Tema 6.1 3adeTa ¢ OICHKOM

Tema 7.1

Tema 8.1

Tema 1.7 BrinosHenue 3aganum
OK 07 Tema 5.1

Tema 8 1 KOHTPOJIBHBIX PabOT

Tema2.l Brinonnenue 1abopaTopHbIX
IIK 1.1 o

Tema 7.1 paboT, 3a7aHui 3a4eTa C
IIK 1.2 o

Tema 8.1 OILICHKOM
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